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Abstract. As a narrative born out of the search for a better state of existence, utopian fiction 

focuses on the formation of an ideal, imaginary society with a perfected socio-economic and 

political system that functions in harmony, happiness, justice and freedom. However, a closer look 

into this idyllic system shows that perfection and freedom are merely the appearances and in the 

basis, these texts reveal a society that is controlled and disciplined by a totalitarian state and its 

oppressive institutions. As the opposite of ideal system, dystopian fiction focuses on a community or 

society that is undesirable or frightening as the individuals are in every way subjugated under the 

rule of this totalitarian system.  

Dystopia is a place or state in which the illusion of a perfect society is maintained through a 

totalitarian government and oppressive control. Correspondingly , rethinking utopias points out 

that underneath the impeccable appearance, utopias present flawed systems that are dystopic in 

formation and progress.  In this context, in utopias the formation of the state, the hierarchy of 

power and classes, and the treatment and status of the individual within the power relations 

correspond to the dystopias, yet while in dystopias the brainwashing and discipline proceed 

through fear and violence, in utopias this process takes on a subtle method. In this context, 

significant utopian novel of the late twentieth century, Arthur C. Clarkeôs Childhoodôs End (1953) 

can be read as dystopia which, beneath the surface of ideal societies actually feature prison-like, 

severely controlled societies in which the individuals are oppressed and reduced to the position of 

the objects of the state. 

Thus, the aim of this study is to examine Arthur C. Clarkeôs Childhoodôs End in the 

formation of the state, the hierarchy of power and classes, the treatment and status of the individual 

and the discipline and control that are enforced on people to construct the social order and 

harmony are actually formulated on dystopian characteristics. In that sense, a reexamining  of the 

utopias shows that utopias can be read as dystopias whose characteristics are covered beneath the 

harmonious and peaceful surface of an ideal society. 

Key words: utopia, dystopia, system, society, science fiction 

 

Conclusion  

Utopian and dystopian fictions are narratives that give a space to the writers and 

philosophers to meditate on the kind of world they want to live in, the conditions required in 

building such systems and places, and the social and political regulations that should be criticized in 

the world they already live in. As such, these writings have been the medium of criticism and satire 

both in literary and non-literary areas of thought. As Sargent puts it, they are the instruments of 

social dreaming, ñthe dreams and nightmares that concern the ways in which groups of people 

arrange their livesò (ñThree Facesò 3). Utopian societies continuously aim to eliminate vices such as 

social conflict, accident, tragedy, all of which are the elements that would make a development in 

any society; yet whether the fulfilment of this desire guides the society to a better or a darker turn 

has become the most discussed issue in the academic studies about the genre.  

Similarly, in the twentieth century utopia, as a concept, has been problematic, full of social 

and moral conflicts as per with the chaotic turn of the century, its characters diversified and 

searching for a meaning in a world that is soon to be devoid of one. Many of the millennial 

publications reprised these themes, identifying utopia as dangerously contrary to human nature. Yet 

others ignored both the totalizing and the political colouring, focusing instead on utopia as ñthe 
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pursuit of happiness, the satisfaction of desireò (Levitas ñElusiveò 3). Yet still, history reveals that 

even though utopia is an aim towards better in theory, it ends up in a worse condition when put into 

practice ï as can be seen in the utopian beginnings and dystopian endings of the Nazi State, the 

Soviet Russia, and other related events, all of which marked the twentieth century. 

As pointed out in the introduction, in the light of the arguments in this thesis the main 

problem is the nature of utopia itself. Lyman Tower Sargentôs statement that ñutopianism is 

essential but dangerousò (22) acknowledges utopiaôs problem, but emphasises an important trend in 

the current debate about the value of utopianism: ñin one, utopia is seen as leading inevitably to 

force, violence, and totalitarianism. In the other, utopia is seen as an essential ingredient of freedom, 

civilization, and even of being humanò (26). Opponents of utopianism claim that utopias are 

totalitarian states that are not realized; in that ñif a utopia contains a blueprint for the perfect world, 

there can be no space for dissent. They must therefore be repressiveò (Sargisson 28).         

However, without the optimistic possibilities utopia represents, apathy may be the 

consequence, which can create worse futures. In its core, utopia preserves the belief that humans 

can improve social conditions; belief creates hope, hope generates effort, and likewise social 

changes depend on the desire for utopia. Despite inherent contradictions, Sargent claims utopias 

jointly form ñthe basic pattern of attitudes to social changeò (28): hope is replaced by failure and a 

feeling of hopelessness, which again causes rejection of hope, followed by a renewal of hope. 

In the framework of the Cold War, Clarke doesn`t  prioritise the possible existence of a 

better world or a better future, but they give a critical frame of a specific subject in a literary and 

fictional ground. The author has his own approache to the utopian/dystopian analysis of his novel. 

Clarke gives a different picture as he portrays the apocalyptic ending of the recreation of the Golden 

Age, which is not necessarily a dystopia in its premise ï the humanity has come to an end but the 

children are still living, albeit in a different form. 

In that sense, the main aim of this article has been to analyse the idea of utopia and to argue 

that although utopia is the core of idealist political thinking in theory, it evolves into an ideology in 

practice, resulting in a dystopian world. Through Cold War British science fiction novel, Arthur C. 

Clarkeôs Childhoodôs End, which act as critical utopia in criticising the extremities of utopian ideals 

and the historically proven dystopic consequences, it is argued that in terms of its establishment and 

maintenance, utopian states are totalitarian systems that are characterised by submission, discipline 

and control to achieve ideal form of rule under the appearance of freedom and happiness. Whether 

formed by humans or the intervening hand of aliens, utopias stand for good places in theory but 

become dystopic states in the end ï exposing the dystopic quality inherent in the formation of 

utopias.  

Every utopia always has a dark seed within itself, and whether by force or evolution, it 

always reveals its dystopian face. After all, as Claeys points out, ñthe great European empires were 

óutopiasô to their designers ï extravagant dreams of national and personal glory, imposing order on 

vast populations of unwashed, heathen savages, but they were also dystopias to those who has no 

wish to be ócivilizedô so violently and rapidlyò (Searching 205). 
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SOME ASPECTS OF TEACHING READING IN  

A FOREIGN LANGUAGE A T A UNIVERSITY  

 

Aleksidze Marine 

Guruli Laura  

ʊʙʠʣʠʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ɼʞʘʚʘʭʠʰʚʠʣʠ 

 

The use of literary texts in foreign language teaching in contemporary methods of teaching 

foreign languages till nowadays is absent. We can be sure that in the process of teaching a foreign 

language, using literary texts is a quite difficult for persons, who learning a foreign language. This 

is because of the difficulty nature of the literary works (texts). The difficulties are due to the 

perception of literary works and the individual psychological characteristics of those who read it. 

The literary works require some level of the intellectual development as well as life experience and 

interest in the topic. Georgian students as well as Russian students, brought up on the another life 

ideals, can't share the heroic pathos of the works, which are too much in a previous publishing of 

Russian textbooks. Georgian students are not always able to understand the nature of a behavior of 

modern Russian youth, although today there is a merge their interests and behavior under the 

influence of western culture and communication.  

Lacking of necessary vocabulary, in some aspect, provides only a superficial understanding 

of the work. At this moment, the understanding of the literary work doesn't occur.  

All these problems lead to the loss of interest of foreign students, including Georgian ones, 

to literature. However, this does not mean the rejection of using literary works in the process 

teaching a foreign language. On the contrary, using literary texts is not only desirable, but necessary 

at all stages of language learning, but subject to certain conditions.  

Nowadays in the practice of teaching Russian as a foreign language many teachers do not 

discussion reading as an independent speech activity, they discuss it as a learning way.  

Herewith, this is a complicated verbal ability and it has an own communicative task.  

Correctly selected textual materials by a teacher, adequate system of educational actions are 

necessary for reading functioning as a speech activity. Correctly selected text helping students to 

extract from their memory unnecessary words.  

The purpose of learning to read in a foreign language should be the volume of skills that can 

be considered to overlook foreign-language text, as well as the text in their native language, as an 

information source and as a way of reading the included in this text information. Repeatability in 

speech samples texts helps to activate their possession.  

Through reading, as a learning way the student receives a material for the skills development 

and abilities in the field of other forms of speech activity. The basic principle of the text selection 

and working with them can be considered the feasibility of the principle that in the learning process 

includes those texts, that answers the goals and objectives of the methodology.  

For example, in a learning process of reading, there are two fields: introductory and studying 

fields. Between the text for these fields, there are significant differences: the texts for studying 

reading,small in volume, contain a strictly metered difficulties and literary writing speech. Texts for 

the introductory reading, which are training an understanding of the content, represents literary 

language and contains quite small incomprehensible words and are entertaining on the subject, and 

more in volume...  

The type of learning a foreign language, which based on texts is a more traditional way to 

give a learning material. Working with texts includes several steps.  

1. Read the text and define meaning.  

2. Read the text and define quantity of the meaning paragraphs  

3. Read the text and answer the following questions.  
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The questions belong to the general meanings and rarely - small details, which clarifies the 

content.  

In addition to this kind of exercise, plays an important role for removing of lexical and 

grammatical difficulties. In same moments, the focus is on the formation of skills of correct forming 

of meaning and exercises to develop meaningful skills guesswork.  

1. Read the sentence and interpret this directly and after make an indirect interpretation 

2. Fill the gaps with the correct words  

3. Continue the sentence  

4. Finish the sentence  

Pretext communication directives, i.e. exercises, which should be completed in the course of 

a text, direct attention to the content, understanding of the text, and on solving communication 

challenges - understanding of what is read. After reading the text, you should move on to exercises 

on developing skills of the most accurate understanding of the text read. The methodical literature 

indicates that understanding a depth of what you read depends on the ability to present a text in an 

extensive or contracted form. Formation of these skills include the following exercises.  

1. Replace a group of simple sentences by a group of complex sentences.  

2. Make two simple sentences from one complex.  

3. Write a shortened version of a sentence.  

4. Contract a paragraph (text).  

And at last, the final step of the working with texts are exercises for the formation writing 

and speaking speech.  

1. Change the constructions into synonyms  

2. Continue text  

3. Comprehend text and interpret it  

To offer another style exercises is possible and aim of this exercises is to learn reading as 

one kind of the speech activity.   
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DESIGN OF MANIPULATOR FOR UNDERWATER ROBOT  
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Abstract 

Trends in the development of underwater robots go to the use of universal robotic 

complexes, created with the use of simple, small and cheap units. Underwater manipulators 

represent part of a vast family of industrial robots. They are installed on inhabited and uninhabited 

submarines, jack-up platforms, wellhead equipment for offshore wells. This fully applies to a 

number of work under water, which explains the widespread introduction of manipulators in 

underwater technology and underwater technology.  

Key words: Underwater robot, design, manipulator, kinematics. 
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ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ  

 

ɸʥʥʦʪʘʮʠʷ 

ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʧʦʜʚʦʜʥʳʭ ʨʦʙʦʪʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʦʟʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʩʪʳʭ, ʥʝʙʦʣʴʰʠʭ ʠ 

ʥʝʜʦʨʦʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʦʜʚʦʜʥʳʝ ʤʘʥʠʧʫʣʷʪʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʯʘʩʪʴ ʙʦʣʴʰʦʡ 

ʛʨʫʧʧʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ. ʀʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʞʠʣʳʭ ʠ ʥʝʞʠʣʳʭ ʧʦʜʚʦʜʥʳʭ ʟʦʥʘʭ, 

ʧʣʘʪʬʦʨʤʘʭ, ʫʩʪʴʝʚʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʜʣʷ ʤʦʨʩʢʠʭ ʩʢʚʘʞʠʥ. ʕʪʦ ʧʦʣʥʦʩʪʴʶ ʧʨʠʤʝʥʠʤʦ ʢ 

ʨʷʜʫ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʲʷʩʥʷʶʱʠʭ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʦʚ ʚ ʧʦʜʚʦʜʥʦʡ 

ʪʝʭʥʠʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʦʜʚʦʜʥʳʡ ʨʦʙʦʪ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʤʘʥʠʧʫʣʷʪʦʨ, ʢʠʥʝʤʘʪʠʢʘ. 

 

ɺɺɽɼɽʅʀɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʝʜʫʪʩʷ ʤʘʩʰʪʘʙʥʳʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʤʦʨʩʢʠʭ ʠ 

ʦʢʝʘʥʩʢʠʭ ʧʦʣʝʡ, ʦʙʥʘʨʫʞʝʥʠʶ ʠ ʧʦʜʥʷʪʠʶ ʟʘʪʦʥʫʚʰʠʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʤʦʥʠʪʦʨʠʥʛʫ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʨʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ, ʘ ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʰʝʣʴʬʦʚʦʡ ʟʦʥʝ ʫʩʢʦʨʷʝʪʩʷ. 

ʇʦʵʪʦʤʫ ʤʦʥʠʪʦʨʠʥʛ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʪʠ - ʘʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʘ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦʜ ʚʦʜʦʡ, 

ʥʘʙʣʶʜʘʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʪʨʫʙ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʘʚʠʣʴʥʫʶ ʨʘʙʦʪʫ ʩ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʴʶ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ [1]. 

ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʩʬʝʨʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʧʦʜʚʦʜʥʦʛʦ ʨʦʙʦʪʘ: 

1. ʇʦʠʩʢ ʠ ʦʩʤʦʪʨ ʟʘʪʦʧʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʠʩʢʦʚʳʝ ʨʘʙʦʪʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ 

ʦʩʤʦʪʨ ʧʦʜʚʦʜʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ (ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʚʦʜʦʧʨʦʚʦʜʦʚ, ʢʘʙʝʣʝʡ); 
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2. ʇʦʜʣʝʜʥʳʝ ʨʘʙʦʪʳ, ʚʢʣʶʯʘʷ ʧʨʦʢʣʘʜʢʫ ʢʘʙʝʣʷ ʥʘ ɸʨʢʪʠʯʝʩʢʦʤ ʧʦʣʶʩʝ, 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʩʚʝʱʝʥʠʷ ʚ ʦʙʣʝʜʝʥʝʣʳʭ ʨʘʡʦʥʘʭ; 

3. ʆʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʥʦʡ ʩʨʝʜʳ; 

4. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʦʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʢʣʶʯʘʷ ʧʨʦʪʠʚʦʣʦʜʦʯʥʫʶ ʚʦʝʥʥʫʶ 

ʨʘʟʚʝʜʢʫ, ʧʘʪʨʫʣʴʥʫʶ ʩʣʫʞʙʫ, ʦʭʨʘʥʫ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʧʦʠʩʢ ʠ ʨʘʟʤʠʥʠʨʦʚʘʥʠʝ. 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ, ʂʆʅʊʈʆʃʔ ʀ ʂʀʅɽʄɸʊʀʂɸ 

ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʥʠʧʫʣʷʪʦʨʘ ʦʪʥʦʩʠʪʩʷ ʢ ʦʧʠʩʘʥʠʶ ʜʚʠʞʝʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ, 

ʠʛʥʦʨʠʨʫʷ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʜʚʠʞʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. ʉʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ 

ʢʠʥʝʤʘʪʠʢʫ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʢʠʥʝʤʘʪʠʢʫ. ʂʠʥʝʤʘʪʠʢʘ ʦʧʠʩʳʚʘʝʪ ʘʥʘʣʠʪʠʯʝʩʢʫʶ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʦʣʦʞʝʥʠʷʤʠ ʩʫʩʪʘʚʦʚ, ʧʦʣʦʞʝʥʠʝʤ ʠ ʦʨʠʝʥʪʘʮʠʝʡ ʢʦʥʝʯʥʦʛʦ 

ʵʬʬʝʢʪʦʨʘ. ɺ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʠʥʝʤʘʪʠʢʝ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʚʠʞʝʥʠʝʤ 

ʩʫʩʪʘʚʘ ʠ ʜʚʠʞʝʥʠʝʤ ʢʦʥʝʯʥʦʛʦ ʵʬʬʝʢʪʦʨʘ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʩʢʦʨʦʩʪʝʡ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʜʚʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ; ʪʦ ʝʩʪʴ ʧʨʷʤʘʷ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʠ ʦʙʨʘʪʥʘʷ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ. 

ʇʝʨʚʘʷ ʢʘʩʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʱʝʛʦ ʤʝʪʦʜʘ ʦʧʠʩʘʥʠʷ ʢʦʥʝʯʥʦʛʦ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʢʘʢ ʬʫʥʢʮʠʠ ʩʫʩʪʘʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ. ɺʪʦʨʘʷ ʢʘʩʘʝʪʩʷ ʦʙʨʘʪʥʦʡ ʧʨʦʙʣʝʤʳ; ʝʝ ʨʝʰʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʶʙʦʛʦ ʜʝʡʩʪʚʠʷ, ʝʩʪʝʩʪʚʝʥʥʦ ʥʘʟʥʘʯʝʥʥʦʛʦ ʢʦʥʝʯʥʦʤʫ 

ʵʬʬʝʢʪʦʨʫ ʚ ʦʙʣʘʩʪʠ ʨʘʙʦʪʳ, ʚʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʩʪʘʚʷʪʩʷ ʧʝʨʝʜ ʤʘʥʠʧʫʣʷʪʦʨʦʤ, ʪʦ ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʧʨʦʠʩʭʦʜʠʪ ʣʠ ʜʚʠʞʝʥʠʝ ʚ ʩʫʩʪʘʚʘʭ ʠʣʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʦʥʝʯʥʦʤ ʵʬʬʝʢʪʦʨʝ. ɺ ʟʘʜʘʯʘʭ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʜʦʩʪʘʪʦʯʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʪʦʣʴʢʦ ʤʝʩʪʘ ʩʙʦʨʘ ʠ ʨʘʟʛʨʫʟʢʠ ʦʙʲʝʢʪʘ (ʜʚʫʭʪʦʯʝʯʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ), ʪʦʛʜʘ ʢʘʢ ʚ 

ʟʘʜʘʯʘʭ ʦʙʨʘʙʦʪʢʠ ʢʦʥʝʯʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʦʣʞʝʥ ʩʣʝʜʦʚʘʪʴ ʞʝʣʘʝʤʦʡ 

ʪʨʘʝʢʪʦʨʠʠ (ʜʚʠʞʝʥʠʝ). ʎʝʣʴʶ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʟʘʢʦʥʦʚ ʚʨʝʤʝʥʠ 

ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʝʤʝʥʥʳʭ (ʩʦʚʤʝʩʪʥʳʡ ʠʣʠ ʢʦʥʝʯʥʳʡ ʵʬʬʝʢʪʦʨ), ʥʘʯʠʥʘʷ ʩ 

ʢʨʘʪʢʦʛʦ ʦʧʠʩʘʥʠʷ ʞʝʣʘʝʤʦʛʦ ʜʚʠʞʝʥʠʷ [2]. 

ʇʦʣʫʯʝʥʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʦʙʨʘʟʫʶʪ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɿʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʙʥʘʨʫʞʝʥʠʠ ʚʨʝʤʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ, ʧʨʠʢʣʘʜʳʚʘʝʤʳʭ ʩʦʚʤʝʩʪʥʳʤʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʘʝʢʪʦʨʠʡ ʚʳʙʦʨʢʠ. ʕʪʘ 

ʧʨʦʙʣʝʤʘ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʘ, ʧʦʪʦʤʫ ʯʪʦ ʤʘʥʠʧʫʣʷʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʘʨʥʠʨʥʦ-

ʩʦʯʣʝʥʝʥʥʫʶ ʩʠʩʪʝʤʫ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʚʠʞʝʥʠʝ ʦʜʥʦʛʦ ʟʚʝʥʘ ʚʣʠʷʝʪ ʥʘ ʜʚʠʞʝʥʠʝ ʜʨʫʛʠʭ. 

ʋʨʘʚʥʝʥʠʷ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʝʤ ʬʘʢʪʠʯʝʩʢʠ ʧʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʩʚʷʟʠ ʤʝʞʜʫ ʩʫʩʪʘʚʘʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʜʝʢʘʨʪʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚʟʘʠʤʥʦ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʦʩʠ. 

ɽʩʣʠ ʟʘʜʘʯʘ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʦʥʝʯʥʳʤ ʵʬʬʝʢʪʦʨʦʤ 

ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪʩʷ ʥʘʙʣʶʜʝʥʠʝʤ, ʯʪʦ 

ʢʦʥʪʘʢʪʥʳʝ ʩʠʣʳ ʜʦʣʞʥʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ (ʦʛʨʘʥʠʯʝʥʥʦʤʫ) ʜʚʠʞʝʥʠʶ. 

ʇʨʠʚʦʜʳ ʠ ʜʘʪʯʠʢʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʝ, ʫʢʘʟʘʥʥʦʝ ʚ ʟʘʢʦʥʝ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʭʝʤʘʪʠʯʝʩʢʠ ʤʘʥʠʧʫʣʷʪʦʨ ʤʦʞʥʦ ʤʝʭʘʥʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ 

ʮʝʧʦʯʢʫ ʪʚʝʨʜʳʭ ʪʝʣ (ʩʦʝʜʠʥʝʥʠʡ), ʩʦʝʜʠʥʝʥʥʳʭ ʚʨʘʱʘʶʱʠʤʠʩʷ ʠʣʠ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤʠ 

ʰʘʨʥʠʨʘʤʠ. ʆʜʠʥ ʢʦʥʝʮ ʮʝʧʦʯʢʠ ʦʛʨʘʥʠʯʝʥ ʦʩʥʦʚʘʥʠʝʤ, ʜʨʫʛʦʡ ʢʦʥʝʮ ʩʥʘʙʞʝʥ ʢʦʥʝʯʥʳʤ 

ʵʬʬʝʢʪʦʨʦʤ. ʈʝʟʫʣʴʪʠʨʫʶʱʝʝ ʜʚʠʞʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʣʫʯʘʝʪʩʷ ʧʦʣʦʞʝʥʠʝʤ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ ʢʘʞʜʦʛʦ ʟʚʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʳʜʫʱʝʡ ʯʘʩʪʠ. ɺ ʵʪʦʡ ʛʣʘʚʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʳʚʦʜ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʱʝʛʦ 

ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʝ. 

ʕʪʦʪ ʧʨʠʤʝʨ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʚʳʨʘʟʠʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʦʨʠʝʥʪʘʮʠʶ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʢʘʢ ʬʫʥʢʮʠʶ ʩʦʚʤʝʩʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʩʪʨʫʢʮʠʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʢʘʢ ʩ 
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ʦʪʢʨʳʪʦʡ, ʪʘʢ ʠ ʩ ʟʘʤʢʥʫʪʦʡ ʮʝʧʴʶ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʢʘʣʠʙʨʦʚʢʠ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʘʥʠʧʫʣʷʪʦʨʘ. 

 

ʂʆʅʊʈʆʃʔ ɼɺʀɾɽʅʀʗ 

ɼʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ. 

ʅʘʧʨʠʤʝʨ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʪʨʘʝʢʪʦʨʠʝʡ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʪʦʣʴʢʦ 

ʢ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ, ʦʪʣʠʯʥʳʤʠ ʦʪ ʪʝʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʦʩʫʝɦʩʪʚʣʷʪʴ ʜʚʫʭʪʦʯʝʯʥʳʡ ʢʦʥʪʨʦʣʴ ʧʨʠ ʪʨʫʜʥʦ ʜʦʩʪʠʞʠʤʦʡ ʢʦʥʝʯʥʦʡ ʧʦʟʠʮʠʠ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʝʭʘʥʠʯʝʩʢʠʡ ʜʠʟʘʡʥ ʤʘʥʠʧʫʣʷʪʦʨʘ ʚʣʠʷʝʪ ʥʘ ʠʩʧʦʣʴʟʫʝʤʫʶ 

ʩʭʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʝʢʘʨʪʦʚʳʤ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʩʠʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʙʣʝʤʳ ʘʥʪʨʦʧʦʤʦʨʬʥʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ. 

ʉʠʩʪʝʤʘ ʜʚʠʞʝʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʪʠʧ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʪʨʘʪʝʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ.  ɽʩʣʠ ʤʘʥʠʧʫʣʷʪʦʨ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʩ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʨʝʜʫʢʮʠʠ, ʥʘʣʠʯʠʝ ʤʝʭʘʥʠʟʤʘ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʣʠʥʝʘʨʠʟʘʮʠʠ ʜʠʥʘʤʠʢʠ ʩʠʩʪʝʤʳ 

ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʲʝʜʠʥʝʥʠʶ ʢʦʥʝʯʥʦʩʪʝʡ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʵʬʬʝʢʪʦʚ. 

ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʪʨʝʥʠʝ ʚ ʢʦʥʝʯʥʦʩʪʷʭ, ʵʣʘʩʪʠʯʥʦʩʪʴ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʝʱʝ ʙʦʣʴʰʝ ʦʛʨʘʥʠʯʠʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʠʟ-ʟʘ ʩʚʷʟʘʥʥʦʡ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ 

ʠʥʝʨʮʠʠ, ʢʦʨʠʦʣʠʩʦʚʳʭ ʠ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ ʠ ʪ. ʜ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʦʙʦʪ, ʜʝʡʩʪʚʫʶʱʠʡ ʩ 

ʧʨʷʤʳʤʠ ʧʝʨʝʜʘʯʘʤʠ, ʫʩʪʨʘʥʷʝʪ ʥʝʜʦʩʪʘʪʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʨʝʥʠʝʤ, ʵʣʘʩʪʠʯʥʦʩʪʴʶ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, ʥʦ ʥʝʨʦʚʥʦʩʪʠ ʤʝʞʜʫ ʢʦʥʝʯʥʦʩʪʷʤʠ ʠ ʠʭ ʚʝʩ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ.  

ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʙʝʟ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʩ ʢʦʥʢʨʝʪʥʳʤ ʪʠʧʦʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʤʘʥʠʧʫʣʷʪʦʨʘ, ʩʧʝʮʠʬʠʢʘʮʠʷ ʟʘʜʘʯʠ (ʢʦʥʝʯʥʦʝ ʚʣʠʷʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʠ ʩʠʣʳ) ʦʙʳʯʥʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ, ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ (ʩʦʚʤʝʩʪʥʦ ʩ ʦʙʦʙʱʝʥʥʳʤʠ ʩʠʣʘʤʠ 

ʤʝʭʘʥʠʟʤʘ) ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʧʦʣʦʩʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɽʩʪʝʩʪʚʝʥʥʦ, ʵʪʦʪ ʬʘʢʪ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʩʩʤʦʪʨʝʥʠʶ ʜʚʫʭ ʪʠʧʦʚ ʦʙʱʠʭ ʩʭʝʤ ʫʧʨʘʚʣʝʥʠʷ; ʠʤʝʥʥʦ ʩʭʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʤʝʩʪʥʦʡ 

ʦʙʣʘʩʪʴʶ ʠ ʩʭʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʴʶ (ʨʠʩʫʥʦʢ 1).  ɺ ʦʙʝʠʭ ʩʭʝʤʘʭ ʩʪʨʫʢʪʫʨʘ 

ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʝʪ ʟʘʤʢʥʫʪʳʝ ʮʝʧʠ ʜʣʷ ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʭ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʥʘʜʝʞʥʦʩʪʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʠ ʩʥʠʞʝʥʠʝʤ ʵʬʬʝʢʪʦʚ ʙʝʜʩʪʚʠʷ.  ɺ ʦʙʱʝʤ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʩʦʦʙʨʘʞʝʥʠʷ. 

  

 
ʀʟʦʙʨʘʞʝʥʠʝ1.ʆʙʱʠʝ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʤʝʩʪʥʦʡ ʟʦʥʦʡ ʠ ʦʧʝʨʘʮʠʦʥʥʳʤ ʫʯʘʩʪʢʦʤ 

 

ʈɽɿʋʃʔʊɸʊ 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʦʙʭʚʘʪ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʚʦʨʦʪ ʦʙʲʝʢʪʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʦʩʣʝ 

ʠʟʫʯʝʥʠʷ ʪʝʢʩʪʘ ʚʳʰʝ ʙʳʣʘ ʚʳʙʨʘʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩ ʜʚʫʤʷ 

ʩʪʝʧʝʥʷʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʊʘʢ ʢʘʢ ʜʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ 

ʤʝʭʘʥʠʯʝʩʢʫʶ ʞʝʩʪʢʦʩʪʴ.  ʈʝʟʫʣʴʪʘʪʦʤ ʩʠʤʫʣʷʮʠʠ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ ʤʘʥʠʧʫʣʷʪʦʨʘ 
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ʩʪʘʣ ʨʘʩʯʝʪ ʤʦʱʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʚʳʙʦʨʘ ʧʝʨʝʜʘʪʯʠʢʘ. ɺ ʚʠʜʫ ʧʨʦʩʪʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ 

ʠ ʣʝʛʢʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʥʝʚʤʦʮʠʣʠʥʜʨ ʙʳʣ ʚʳʙʨʘʥ ʚ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʛʦ ʧʝʨʝʜʘʪʯʠʢʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʢʠ ʤʘʥʠʧʫʣʷʪʦʨʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Pidwirny, Michael (2006-02-02). óSurface area of our planet covered by oceans and 

continents.ô (University of British Columbia, Okanagan). 

2. L., Sciavicco and B. Siciliano. óModeling and control of robot manipulatorsô ISBN 

978-1-85233-221-1. 
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NARRATIVE LANGUAGE IN TYPICALLY DEVELOPING CHILDREN AND IN 

CHILDREN WITH DEVELOPMENTAL DISORDERS  

 

Arevadze M.  
lecturer, MA in clinical neuropsychology, guest lecturer 

European University 

 

                                                      

 

Introduction  

We need narration in everyday communication process, during social interaction or just for 

expressing our thoughts and emotions. Its really important skill and thatôs why, exploring narrative 

is popular among scientists, especially in English speaker children. But our knowledge about 

Georgian childrenôs narrative abilities is really limited.  

From these informational deficit, aroused the idea of exploring narrative skill in 7 to 9 years 

old typically developing Georgian children, children with autism spectrum disorder and children 

with intellectual development disorder. 

The importance of narrative language evaluation in Georgian children with typical 

development, rises from the results of  PIRLS (Progress in International Reading Literacy Study; 

2011). According to this study, Georgian children with their literacy skills are on the 37
th

 place, 

among 45 countries. And  It is well known that literacy skills are in positive correlation with 

narrative skills.(Andrea Barton-Hulsey; Rose Asevcik, MaryAnn Romski; 2017).  

The importance of narrative language evaluation in children with developmental disorders 

relates to that fact, that precise evaluation of narrative skills is the first and crucial part of 

communication difficulties habilitation. In perspective, this will support the process of socialization 

and prevent maladaptive behavior..  

 

Patients and Methods  

The aim of this study was to evaluate narrative language in Georgian children from 7 to 9 

years.  As well as, determining the correlation between narrative skill and some additional variables. 

Such as: screen time, the age of first sentences and the age when therapy has started. For those 

purposes mentioned above, two different research methods were used: A parentôs questionnaire and 

quasi experiment.  

× A parentôs questionnaire was used for collecting demographic data of  participants, 

as well as for gathering information about the target variables (screen time, The age of first 

sentences and the age when therapy has started).  

× Quasi experiment was used for evaluating narrativeôs pragmatic and linguistic 

structures in participants. Assessment was held with EDMONTON NARRATIVE NORMS 

INSTRUMENT (ENNI)  A1; A3. Narrativeôs pragmatic structure was divided in 3 core components 

(conjunctions, story grammar and mental vocabulary) and  linguistic structure was split in 2 core 

components( story productivity, syntax complexity).Totally, 24 variables were identified for 

evaluating participantôs narrative skills.  

The participants of the Research were: Georgian children From 7 to 9 years old  with typical 

development, children with autism spectrum disorder and children with mild intellectual 

development disorder. Totally ï 46 participants (20 T.D group; 13 ASD group; 13 IDD group). 

 

Results 
The results of parentôs questionnaire : 
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Å Strong positive correlation (r= 0.733) between the age of first sentences and screen 

time. 

Å Negative correlation between the age of first sentences and next variables:  

a) Lexical complexity1 (r=0.399); b) MLU1 (r=-0.285); c) Story grammar 2(r= -0.613) 

 

The results of quasi experiment: 
Å There is statistically significant difference between children with typical 

development and with IDD in: 

V 2 variables (mental vocabulary1; coordinating conjunctions2) from 8 of narrativeôs 

pragmatic structureôs variables. 

V 7 variables (communication units1; lexical complexity1; grammatical accuracy1; 

story length2; compound sentences2; MLU2; grammatical accuracy2 ) from 16 of narrativeôs 

linguistic structureôs variables. 

Å There is statistically significant difference between children with typical 

development and with ASD in: 

V 4 variables (mental vocabulary1 and 2; coordinating conjuntions1; subordinating 

conjunctions1) from  8 of narrativeôs pragmatic structureôs variables.) chart 2. 

V 4 variables (story length1; number of  communication units, lexical complexity1, 

number of complex sentences) from 16 of narrativeôs linguistic structureôs variables.  

 

Conclusion 

According to our researchôs results, 7 to 9 years old children with  intellectual 

developmental disorder and with autism spectrum disorder, have the same pragmatic and linguistic 

structures of narration. Children with intellectual developmental disorder from the same age group, 

differ from typically developing peers more in narrationôs linguistic structure, then in pragmatic 

features. Regarding children with autistic spectrum disorders, they have the same grade difficulties 

in narrationôs pragmatic and linguistic structure. Also, our research found a negative correlation 

between screen time  and the age of first sentences. This last one was in negative correlation with 

narrationôs pragmatic and linguistic components too. Here are some interesting findings for 

habilitation too. For example: The less is the age of first sentences , the more is the length of 

sentences in all three groups of 7-to 9 years children. This finding approves once more the 

effectiveness of early intervention. 

At last, while comparing  typically developing Georgian childrenôs story grammar to 

English native speaker peers, no statistically significant difference was found between  those groups 

only in one variable of narrativeôs pragmatic structure  - story grammar. Supposedly, such results 

is associated with typically developing Georgian childrenôs lower mean performance (6.5) on story 

grammar variable, than typically developing English language childrenôs (10). As we can see the 

last result, mentioned above, aroused a doubt about typically developing Georgian childrenôs 

narrative competence. But, itôs a question for a new research, which will be oriented on creating 

standardized instrument for assessing Georgian childrenôs narrative language.  
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Technical sciences 

 

ALGORITHM OF 3D VISIBILITY SENSORS NETWORK USING IN PUBLIC PARKING 

SYSTEM  
 

Babiļ Matej 

 

Faculty of Information Studies, Novo mesto, Slovenia 

 

Abstract. The article shows a possibility of applying graph theory to solving problems in the 

field of wireless sensor networks. The modernization of the infocommunication infrastructure of the 

regional data transmission network is presented to increase the maximum transmission speed of 

existing transport routes, ensure quality of service and reliability. We research one of the 

fundamental issues in such networks in which we would like to determine whether an area of 

interest is sufficiently covered by a given set of sensors. The aim of the work is to present algorithm 

of 3D visibility network to determining position of the minimum sensors covering the area of 

interest.  

 

Keyword: 3D visibility network-graph, Sensor network, algorithm 

 

1. Introduction  
The graph theory [1] finds applications, for example, in geo-information systems. Existing 

or newly designed houses, structures, quarters, etc. are considered as peaks, and the connecting 

roads, engineering networks, transmission lines, etc., are like ribs. The application of various 

calculations made on such a graph allows, for example, to find the shortest bypass or the nearest 

grocery store, to plan the optimal route. The theory of graphs contains a large number of unresolved 

problems and not yet proven hypotheses. Know the content of the discipline "Graph Theory" and 

have a fairly complete idea of its possibilities in other sections of mathematics and in applications; 

have an idea of the structures of graph theory and the basic combinatorial methods of proof and be 

able to apply these methods, including in wireless networks. When graphs are depicted in the 

drawings, the following notation is most often used: the vertices of the graph are represented by 

dots or, when the vertex's meaning is specified, rectangles, ovals, etc., where the meaning of the 

vertex (graphs of flowcharts of algorithms) is revealed inside the figure. 

The visibility network (graph) [2] may contain information that represents the space to a 

particular location so that information about the current location in each direction is readily 

available. Going beyond apparent applications, such as moving in one direction with the most far-

sighted line of sight or to another location with a long line of sight in a particular direction, may be 

useful for the rapid calculation of an optical flow. In addition, the attached information can be used 

to locate information such as "how much space does an agent have available before a clumping 

occurs?" Of benefit to a clustering simply by the number of currently best locations in the data 

storage of the visibility graph can be identified. A visibility network of a polygonal scene reflects 

the visibility relationship between the individual corners of the scene. It can be used, among other 

things, for the path planning of a point-shaped robot within this scene.  

The aim of the work is to present algorithm of 3D visibility and its application in parking 

systems. 

 

2. Methodology  

We present a new approach for optimizing algorithm for the construction 3D visibility 

network. Algorithms for 2D visibility graphs already exist [3] (Fig. 2).  

How to connect the nodes, which are visible of graph in 3D space, which present 3D 

surface? The coordinates (x, y, z) of 3D surface are known and the nodes vi,j and vk,l, where i < j, k 

< l  are connected by a link, if and only, if they are visible. This means that the path from vi,j to vk,l 
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has no points on the graph in 3D space. An example is presented in Fig. 3, in which the nodes A and 

B connected by the red line are visible to each other and the black line is an example of unrelated 

nodes between C and D (the straight line that connects the two nodes pierces the graph, which is 

contrary to the definition of a visibility graph).  

 

 
 

Fig. 3: Visibility nodes (red line) and unrelated nodes (black line) 

 

Pillar sensors (Fig. 6) monitor the occupancy of the parking space from different heights. 

 

 
 

Fig. 6: Pillar sensor 

 

Sensor pillar control offers smart city parking systems that allow cities and operators to 

manage parking resources and parking managers more efficiently to generate additional revenue. 

The wireless system uses smart sensors installed in parking lots and directs drivers to vacant areas 

via electronic boards and mobile apps. This system provides drivers with information to save gas, 

money and nerves, parking operators can take advantage of insights and updates to optimize 

parking rules. The featured system can have an integrated sensor monitoring tool that provides real-

time sensor updates on battery status, temperature, last message sent, and more. 

With the new sensor system, one base station can provide services to thousands of devices in 

a multi-kilometer area in an urban environment. This fact ensures lower installation costs, as the 

number of base stations can be dramatically reduced. Remote control and two-way communication 

allow you to change multiple node parameters from the cloud. This means that thousands of nodes 
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can only be reprogrammed if you set the right values from our web browser in the management 

platform. Therefore, we propose a new approach for optimizing algorithm for the construction 3D 

visibility network. 

 

4. Results and discussion  
 

 3D visibility network algorithm  

 

 
 

The development of technology is the use of wireless sensor networks expanded. Sensors 

have been used in various fields, such as ensuring security, control, health, monitoring the 

environment, etc. However, the quality of sensing network sensing itself depends on how well the 

desired domain is covered. Using information about the connections between sensors, we build a 

communication graph over the network. In order to cover a larger area of detection, they are spread 

across the desired domain and connected in a sensor network. The question arises whether the 

sensors cover the entire area of the domain or in other words whether there is an area with in the 

domain that sensors do not detect.  

 

5. Conclusion 

3D visibility network can be used in many 3D geometric problems. Finally, in this work the 

visibility network in 3D space, which contains more information than the visibility network has 

been used to analyze the sensors network. This algorithm is also useful in many other cases, 

including illumination and rendering, motion planning, pattern recognition, computer graphics, 

computational geometry, and sensor networks. Furthermore, we use the new method of construction 

of the visibility graphs in 3D space to solve problem of determining position of the minimum 

sensors covering the area of interest.  
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ENGINE ROOM SIMULATORS - TACTICS FOR SAFETY  

 

Bakalov Ivaylo 
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bakalov@nvna.eu 

 

Abstract. There is no standard formula for fighting fires on board vessels. However, with 

adequate prefire planning, fire training in simulation complex, and careful size-up and by using the 

guidelines in this paper for the specific circumstances, a set of instructions can be developed that 

will be successful in most fire situations. The maintenance and inspection of the auxiliary system is 

extremely important for our safety and correct operation of the auxiliary machinery. Therefore, 

daily, weekly, monthly, half yearly and yearly check of the auxiliary machinery components are 

provided. Engine room simulators are used to support critical crew training objectives. The 

simulators provide a complete scientific insight into systems, machines, mechanisms and everyday 

operation, detection and correction of problems. In addition, engine room simulators help 

teamwork, adaptation to different situations, and decision-making in a crisis situation. 

Keywords: engine Simulators, teaching Methods, ERS , diesel engine, fighting fires, 

exercises mechanics, virtual vessel  
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Physical and mathematical sciences 
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Abstract. The purpose of this article is to describe the main decay widths of the ὡ  boson 

in its two main decay modes using the example of the lepton current from the first generation and 

the quark current of the third generation without taking into consideration the effects of inclusive 

processes of hadronic jets. A theoretical analysis and calculation of the decay widths based on the 

given decay modes will be carried out, as well as a comparison of the result with experimental data.  

Keywords: decay width, decay modes, ὡ  boson, electroweak theory, matrix element, 

quantum field theory. 

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ  

ɿʘʨʷʞʝʥʥʳʡ ʣʝʧʪʦʥʥʳʡ ʠ ʢʚʘʨʢʦʚʳʡ ʪʦʢ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʩʤʝʰʠʚʘʥʠʠ ʧʦʢʦʣʝʥʠʡ 

ʢʚʘʨʢʦʚ ʠ ʣʝʧʪʦʥʦʚ, ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʨʦʞʜʝʥʠʷ, ʨʘʩʩʝʷʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ 

ʟʘʨʷʞʝʥʥʳʭ W ʙʦʟʦʥʦʚ. ɼʠʘʛʨʘʤʤʘ ʌʝʡʥʤʘʥʘ ʚ ʚʝʜʫʱʝʤ ʙʦʨʥʦʚʩʢʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʙʝʟ 

ʫʯʝʪʘ ʧʝʪʣʝʚʳʭ ʵʬʬʝʢʪʦʚ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ.1): 

 
ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʌʝʡʥʤʘʥʘ ʣʝʧʪʦʥʥʦʛʦ ʪʦʢʘ ὡ ᴼὩ‡ 

 

ɻʜʝ ὴȟὴȟ̉ ὴ4-ʠʤʧʫʣʴʩʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ὡ  ʙʦʟʦʥʘ, ʵʣʝʢʪʨʥʘ ʠ ʥʝʡʪʨʠʥʦ. 

ʄʘʪʨʠʯʥʳʡ ʵʣʝʤʝʥʪ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥ ʚ ʚʠʜʝ[1]: 

ὓ
Ѝ
ὩӶὴ ‎ ρ ‎ ‡ ὴ ‐   (1) 

ʏʪʦʙʳ ʥʘʡʪʠ ʰʠʨʠʥʫ ʨʘʩʧʘʜʘ ʧʨʦʮʝʩʩʘ ʚ ʩʠʩʪʝʤʝ ʧʦʢʦʷ W ʙʦʟʦʥʘ  

ː
ȿ ȿ

  (2) 

ʥʫʞʥʦ ʥʘʡʪʠ ʢʚʘʜʨʘʪ ʤʘʪʨʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘὓ , ʫʩʨʝʜʥʝʥʥʦʛʦ ʧʦ ʥʘʯʘʣʴʥʳʤ ʠ 

ʧʨʦʩʫʤʤʠʨʦʚʘʥʥʦʛʦ ʧʦ ʢʦʥʝʯʥʳʤ ʧʦʣʷʨʠʟʘʮʠʷʤ. ʋʩʨʝʜʥʝʥʠʝ ʧʦ ʥʘʯʘʣʴʥʳʤ ʧʦʣʷʨʠʟʘʮʠʷʤ 

ʜʘʝʪ ʤʥʦʞʠʪʝʣʴ 1/3 ʧʦ ʯʠʩʣʫ ʧʦʣʷʨʠʟʘʮʠʡ ʙʦʟʦʥʘ. 

ʉʫʤʤʠʨʦʚʘʥʠʝ ʧʦ ʢʦʥʝʯʥʳʤ ʧʦʣʷʨʠʟʘʮʠʷʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʧʨʦʮʝʜʫʨʫ 

ὓ
Ѝ
ὩӶὴ ‎ ρ ‎ ‡ ὴ ‡ ὴ ‎ ρ ‎ Ὡ ὴ В‐‐

ᶻ
  (3) 
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ʀʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʦʨʤʫʣ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʯʪʦ ʜʘʥʥʦʝ ʚʳʰʝ ʚʳʨʘʞʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝʤ ʩʣʝʜʘ ʤʘʪʨʠʮʳ, ʤʳ ʤʦʞʝʤ ʚʳʚʝʩʪʠ ʟʥʘʯʝʥʠʝ ʩʣʝʜʘ[2]: 

ὓ τὝὶ ὴὴ ρ ‎   ψ ὓ   (4) 

ɺ ʬʦʨʤʫʣʝ (2) ʜʣʷ ʰʠʨʠʥʳ ʨʘʩʧʘʜʘ 
ȿ ȿ

 ʨʘʚʥʘ İ, ʪʘʢ ʢʘʢ ʧʨʠ ʥʘʰʝʤ 

ʫʣʴʪʨʘʨʝʣʷʪʠʚʠʩʪʢʦʤ ʧʨʝʜʝʣʝ 4-ʠʤʧʫʣʴʩ ʵʣʝʢʪʨʦʥʘ ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ ɻʵɺ ʚ ʩʠʩʪʝʤʝ ʧʦʢʦʷ W 

ʙʦʟʦʥʘ. 

ɺʳʯʠʩʣʠʤ ʦʢʦʥʯʘʪʝʣʴʥʦ ʰʠʨʠʥʫ ʨʘʩʧʘʜʘ: 

ː
ȿ ȿ
   (5) 

ːὡ ᴼὩ‡  
Ѝ

ψ ὓ   (6) 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʨʘʚʝʥʩʪʚʦ ὫίὭὲ—  Ὡ ̉ Ὡ  τ“‌, ʛʜʝ ‌ ɀ ʧʦʩʪʦʷʥʥʘʷ ʪʦʥʢʦʡ 
ʩʪʨʫʢʪʫʨʳ ʠ  ʧʦʣʫʯʠʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʰʠʨʠʥʫ ʨʘʩʧʘʜʘ ʨʘʚʥʫʶ[3]: 

ːὡ ᴼὩ‡  
 

 
  (7) 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʷ ʤʘʩʩ ʠ ʢʦʥʩʪʘʥʪ ʧʦʣʫʯʘʝʤ ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ 

ʰʠʨʠʥʳ ʨʘʩʧʘʜʘ ʚ ʙʦʨʥʦʚʩʢʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʧʨʠ ʫʣʴʪʨʘʨʝʣʷʪʠʚʠʩʪʢʦʤ ʵʣʝʢʪʨʦʥʝ 

ː ὡ ᴼὩ‡ 0.211 ɻʵɺ (8) 

ʆʙʨʘʪʠʤʩʷ ʢ ʜʘʥʥʳʤ, ʧʫʙʣʠʢʫʝʤʳʤ ʚ ʩʙʦʨʥʠʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʬʠʟʠʢʠ 

ʯʘʩʪʠʮ Particle Physics Booklet [3]. 

ʇʦʣʥʘʷ ʰʠʨʠʥʘ ʨʘʩʧʘʜʘ Wʙʦʟʦʥʘ ʨʘʚʥʘ 2.085 ɻʵɺ. ʇʘʨʮʠʘʣʴʥʘʷ ʰʠʨʠʥʘ ʨʘʩʧʘʜʘ ʧʦ 

ʠʥʪʝʨʝʩʫʶʱʝʡ ʥʘʩ ʤʦʜʝ ʣʝʧʪʦʥʥʦʛʦ ʨʘʩʧʘʜʘ  

Br(Ὡ‡  = 10.86%.  (9) 

ʇʦʣʫʯʘʶʱʠʝʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʰʠʨʠʥʝ ʨʘʩʧʘʜʘ ʩʣʝʜʫʶʱʠʝ 

ː ὡ ᴼὩ‡ 0.226 ɻʵɺ  (10) 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʘʙʳʡ ʢʚʘʨʢʦʚʳʡ ʪʦʢ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʚ ʥʠʟʰʝʤ, 

ʚʝʜʫʱʝʤ ʧʦʨʷʜʢʝ ʧʦ ʪʝʦʨʠʠ ʚʦʟʤʫʱʝʥʠʡ ʟʘʜʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʜʠʘʛʨʘʤʤʦʡ ʌʝʡʥʤʘʥʘ 

ʙʦʨʥʦʚʩʢʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ (ʨʠʩ.2): 

 
ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʘ ʌʝʡʥʤʘʥʘ ʬʝʨʤʠʦʥʥʦʛʦ ʪʦʢʘ ὸO ὡ ὦ 

 

ʄʘʪʨʠʯʥʳʡ ʵʣʝʤʝʥʪ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʤʝʝʪ ʚʠʜ[2]: 

ὓ
Ѝ
ὦὴ ‎ ρ ‎ ὸὴ ‐ ὴ ὠ   (11) 

ɻʜʝ ʥʦʚʳʡ ʤʥʦʞʠʪʝʣʴ ὠ  ʦʧʠʩʳʚʘʝʪ ʵʣʝʤʝʥʪ ʤʘʪʨʠʮʳ CKMïʤʘʪʨʠʮʳ ʂʘʙʠʙʦ-

ʂʘʙʘʷʰʠ-ʄʘʩʢʘʚʘ, ʩʦʜʝʨʞʘʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʝʨʝʭʦʜʝ ʢʚʘʨʢʦʚ ʦʪ ʦʜʥʦʛʦ ʘʨʦʤʘʪʘ ʢ 

ʜʨʫʛʦʤʫ ʠ ʢʚʘʜʨʘʪ ʤʦʜʫʣʷ ʢʦʪʦʨʦʛʦ ʦʧʠʩʳʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʦʜʥʦʛʦ ʘʨʦʤʘʪʘ ʢ 

ʜʨʫʛʦʤʫ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʠʟ-ʟʘ ʧʝʨʝʭʦʜʘ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʨʘʩʩʯʠʪʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʢʚʘʜʨʘʪʘ ὠ  ʨʘʚʥʘ 1 ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʧʨʠʙʣʠʞʝʥʠʷ.  

ὓ ά ςρ ρ  ρ ά  ςρ  ς  

(12) 

ʆʩʥʦʚʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʚʳʨʘʞʝʥʠʷʭ (12) ʠ (3) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʤ 

ʩʣʫʯʘʝ ʤʳ ʥʝ ʤʦʞʝʤ ʧʨʝʥʝʙʨʝʯʴ ʦʪʥʦʰʝʥʠʝʤ ʤʘʩʩ tʢʚʘʨʢʘ ʠ W ʙʦʟʦʥʘ. 
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ʇʨʦʚʝʜʷ ʘʥʘʣʦʛʠʯʥʳʝ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʤ ʚʳʯʠʩʣʝʥʠʷ ʠ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ 

ʩʫʱʝʩʪʚʝʥʥʦʩʪʴ ʤʘʩʩ t ʠ b ʢʚʘʨʢʦʚ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ 4-ʠʤʧʫʣʴʩʦʚ, ʧʦʣʫʯʘʝʤ 

ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʰʠʨʠʥʳ ʨʘʩʧʘʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʦ 

ː
ȿ ȿ

 ςς ὓ  
 

ρ ςς ὓ   (13) 

ʇʦʜʩʪʘʚʣʷʷ ʚ ʬʦʨʤʫʣʳ ʟʥʘʯʝʥʠʝ ʤʘʩʩ t ʢʚʘʨʢʘ ʠ W ʙʦʟʦʥʘ ʚʤʝʩʪʝ ʩʦ ʟʥʘʯʝʥʠʝʤ 

ʢʚʘʜʨʘʪʘ ʩʠʥʫʩʘ ʫʛʣʘ ɺʘʡʥʙʝʨʛʘ ʠ ʧʦʩʪʦʷʥʥʦʡ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʤʳ ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʝʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʰʠʨʠʥʳ ʨʘʩʧʘʜʘ 

ː ὸO ὡ  ὦ 1.232 ɻʵɺ  (21) 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ Particle Physics Booklet ʧʦʣʥʘʷ ʰʠʨʠʥʘ ʨʘʩʧʘʜʘ Wʙʦʟʦʥʘ ʨʘʚʥʘ 2.085 

ɻʵɺ. ʇʘʨʮʠʘʣʴʥʘʷ ʰʠʨʠʥʘ ʨʘʩʧʘʜʘ ʧʦ ʠʥʪʝʨʝʩʫʶʱʝʡ ʥʘʩ ʤʦʜʝ ʢʚʘʨʢʦʚʦʛʦ ʨʘʩʧʘʜʘ  

Br(ὸὦ = 64.71 %   (22) 

ʇʦʣʫʯʘʶʱʠʝʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʰʠʨʠʥʝ ʨʘʩʧʘʜʘ ʩʣʝʜʫʶʱʠʝ [3] 

ː ὸO ὡ  ὦ 1.349 ɻʵɺ  (23) 

ɺ ʧʨʝʜʝʣʘʭ ʜʨʝʚʝʩʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʥʝ ʫʯʠʪʳʚʘʷ ʠʥʢʣʶʟʠʚʥʳʝ ʧʨʦʮʝʩʩʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʘʜʨʦʥʥʳʭ ʩʪʨʫʡ ʠ ʧʝʪʣʝʚʳʝ ʧʦʧʨʘʚʢʠ ʂʍɼ, ʜʣʷ ʩʣʫʯʘʷ, ʛʜʝ ʤʳ ʧʨʝʥʝʙʨʝʛʘʝʤ 

ʤʘʩʩʦʡ b ʢʚʘʨʢʘ ʨʘʩʭʦʞʜʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʤʝʥʴʰʝ 9% 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʩʦʚʧʘʜʝʥʠʷ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ.  

ɺʳʚʦʜʳ  

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʨʘʩʧʘʜʦʚ 

ʣʝʧʪʦʥʦʚ ʠ ʢʚʘʨʢʦʚ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʝʡ ʩ ʧʦʣʝʤ ὡ ʙʦʟʦʥʘ. ɹʳʣʠ ʩʨʘʚʥʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʜʣʷ ʧʘʨʮʠʘʣʴʥʳʭ ʰʠʨʠʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʜ ʨʘʩʧʘʜʘ ʩ 

ʧʦʩʣʝʜʥʠʤʠ ʦʬʠʮʠʘʣʴʥʳʤʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʚ ʨʘʤʢʘʭ 

ʙʦʨʥʦʚʩʢʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʚ ʛʣʘʚʥʦʤ ʧʦʨʷʜʢʝ ʧʦ ʪʝʦʨʠʠ ʚʦʟʤʫʱʝʥʠʡ ʙʳʣʘ ʧʦʢʘʟʘʥʘ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʘʥʥʳʭ ʚʳʨʘʞʝʥʠʡ.  
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Abstract. Studying of the tooth and surrounding tissue development in normal as well as in 

hormonal imbalance conditions is very important and contributes to specification of questions of 

the etiology and pathogenesis, in particular the processes that determine tooth enamel and dentin 

genesis. Maxillofacial tissue cells are most sensitive to hormonal disorders in the intensive growth 

period, i.e. adolescence age. In addition, the function of the thyroid gland is particularly important, 

which regulates through the thyroid hormones the metabolism of protein, carbohydrate and fat, 

differentiation and perfect growth of cells [4, 8]. Participation of  thyroid and parathyroid glands 

in maintaining the calcium and phosphorus homeostasis in the body through calcitonin and 

parathyroid hormone provides the proper processes of teeth hard tissue mineralization, level of 

enamel resistance to the dental caries and activity of the caries process after the teething. 

Therefore, reasoning from the abovementioned, we consider it very important to study the tooth and 

surrounding tissue development in normal and hormonal imbalance conditions. Based on 

physiological concepts, to hormonal disorder conditions, since normal functioning of the tissue and 

the body is impossible without mineralization and adequate blood supply (4.6). As for the 

microcirculation, it is important for all the physiological processes and becomes even more 

important during ongoing pathological processes (5.7). Thyroid dysfunction leads to the spreading 

and worsening of teeth caries and periodontal tissues changes, as well as causes changes 

mineralization. Therefore, the goal of our research is to study how the mineralization change in 

periodontal tissue lesion on the background of the thyroid dysfunction. 

Key Words: adolescents, mineralization, dental caries, periodontal tissue diseases.                                                                                       

 

Materials and Methods. 

Dental examination was carried out in 60 adolescents at the age of 12-18 years by the 

standard method, recommended by World Health Organization, in conditions of artificial lighting, 

using a set of standard tools. The endocrinology study was conducted by a doctor endocrinologist. 

According to the study, 45 patients out of them suffered from thyroid dysfunction, in particular 

hypothyroidism. We created a comparable group of the children of the same age who did not have 

the endocrine abnormalities (30 children). We followed the WHO recommendations (1997) in 

conducting the clinical research of the oral mucosa (OM). We determined the prevalence indices, 

used the DMFT index to assess the intensity of dental caries, (WHO, 1980). We assessed the oral 

hygienic condition by Fyodorov- Volotkina (1971) method. We used the papillary-marginal-

alveolar index, Parma (Parma, 1960), to assess inflammatory changes in the periodontal tissues, 

resistance of enamel was determined by the enamel resistance test [5, 8]. For conducting the 

laboratory examinations we were using oral fluid and blood serum, which we have received on an 

empty stomach. We performed a single-stage study of the saliva excretion velocity, saliva viscosity 

[4], saliva mineralization potential (SMP), ʨʅ- and buffer capacity [8, 10] in major and comparator 

groups. In 94 samples calcium and inorganic phosphorus content was measured in a 

spectrophotometer, for which we used the "Eco-med-pol" brand (Poland) kits.      

Material and results. 

Currently, there is no doubt that thyroid hormones influence the pathological processes in 

the oral cavity (Table 1, Diagram 1). 
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Table 1 

Changes in periodontal tissues in examined healthy adolescents and those with thyroid dysfunction 

 

Changes in periodontal tissues Practically healthy adolescents Adolescents with thyroid 

dysfunction 

Catarrhal gingivitis  3 (%) 32 (%) 

Ulcerative gingivitis  1 (%) 8 (%) 

Mild periodontitis (1 degree)  0 (%) 6 (%) 

 

 

It is noted that in spite of different type lesions due to dental caries, the caries incidence and 

intensiveness is higher in children with hypothyroidism as compared to healthy children [2, 3, 4]. 

Table 2 shows that in the children of this group the sub-compensated and decompensated forms of 

caries process was reported in 52.7% of all cases (In case of absence of thyroid disease - in 33.7% 

of cases). Dental studies have also shown that in the children with endocrine abnormalities the 

incidence of periodontal tissue diseases was significantly higher than in healthy children (thyroid 

gland - 66,67 Ñ 4,30%, 42,50 Ñ 7,82%), while the hygiene training contributes to their reduction 

(15% and 32-35%, respectively). Decrease in saliva excretion rate and increase in oral fluid 

viscosity was found in children with thyroid and endocrine diseases as compared to healthy 

children. The saliva excretion rate in children with thyroid dysfunction was 0,37 Ñ 0,02 ml / min, 

while in healthy children - 0,46 Ñ 0,02 ml / min. Saliva viscosity - 4,20 Ñ 0,33 relative units (r.u.), 

2,46 Ñ 0,15 r.u. and 3,50 Ñ 0,26 r.u. respectively. In children with endocrine disorders concurrent 

increase in calcium content (1,43 Ñ 0,08 mmol / l) and decrease in inorganic phosphate 

concentrations (4,54 Ñ 0,15 mmol / l). is reliably established.  Data of saliva mineral composition 

analysis in children with thyroid dysfunction may show that the tendency of the calcium absorption 

process disorder formation is in process on the background of the calcium regulating hormonal 

system balance disorder, while the calcium concentration increase in saliva may be caused by 

increase of its elimination from the organism. As the calcium level changes in the oral cavity fluid 

is more evidently manifested than in the serum, oral fluid may be used as a biochemical material for 

early diagnostics of phosphorus and calcium metabolism disorders at the clinical sub-compensation 

stage. Changes in the oral saliva mineral composition in children with endocrine pathology leads to 

disorder of calcium and phosphorus ratio in saliva and decrease of the saliva mineralization 

function. It was revealed that caries intensity depends on the functional properties of saliva, which 

gives us the possibility to identify the high-risk group with dental diseases. 

Based on the results obtained it can be noted, that changes in mineral metabolism in the 

body of adolescents with the thyroid diseases requires careful evaluation and adjustments to their 

diet so as to be provided with sufficient amounts of calcium, phosphorus, D vitamin and 

micronutrient-rich food. Therefore, it can be said that the changes in the adolescentsô thyroid 

function is one of the reasons for formation of periodontal tissue diseases. Therefore, we would 

recommend that at detecting even the first signs of the periodontal tissue diseases, it is desirable in 

adolescents to assess the thyroid functional condition and blood rheological changes, since it will be 

the precondition for effective treatment and management of dental disease, in particular, dental 

caries and lesions of periodontal tissue. 

 In this regard, our data will really help in the selection of the correct strategies for the treatment of 

these diseases. 

 

References: 

1. ʂʦʥʦʧʣʷ ɽ.ɽ., ɼʘʥʠʣʦʚʘ ʃ.ʀ., ʂʨʝʤʢʦ ʃ.ʄ. ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ, ʪʠʨʝʦʠʜʥʳʡ 

ʠ ʢʘʣʴʮʠʡ-ʬʦʩʬʦʨʥʳʡ ʦʙʤʝʥʳ ʫ ʣʶʜʝʡ ʩ ʘʫʪʦʠʤʤʫʥʥʳʤ ʪʠʨʝʦʠʜʠʪʦʤ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ 

ʨʘʜʠʦʘʢʪʠʚʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ // ʉʪʦʤʘʪ. ʞʫʨʥʘʣ. ï 2000. ï ˉ 1. ï ʉ. 35ï38. 



25 

2. ʃʘʪʳʧʦʚʘ ɺ. ʅ. ʉʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʪʠʨʝʦʧʘʪʠʷʤʠ / ɺ. ʅ. 

ʃʘʪʧrʦʚʘ, ɽ. ɹ. ʂʨʘʚʝʮ, ʋ.ɺ. ʐʘʧʦʚʦʣʴʷʥʮ // ɼʝʪʩʢʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʈʦʩʩʠʠ: ʩʪʨʘʪʝʛʠʷ 

ʨʘʟʚʠʪʠʷ: ʤʘʪʝʨʠʘʣʳ IX ʩʲʝʟʜʘ ʧʝʜʠʘʪʨʦʚ ʈʦʩʩʠʠ. ʄ., 2001. - ʉ. 342-343. 

3. ʅʠʢʦʣʘʠʰʚʠʣʠ ʄ, ɹʝʨʠʰʚʠʣʠ ʉ,ʌʨʘʥʯʫʢ ʂ, ʊʫʧʠʥʘʰʚʠʣʠ ʊ, ɺʘʰʘʢʠʜʟʝ ʀ, 

ɿʝʥʘʠʰʚʠʣʠ ʉ. ʂʨʠʩʪʘʜʠʟʘʮʠʷ ʩʣʶʥʳ ʫ ʧʦʜʨʦʩʪʢʦʚ ʧʨʠ ʜʠʩʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ ʢʣʠʥʠʯʝʩʢʘʷ ʄʝʜʠʮʠʥʘ ˉ 4, 2014, 29-33. 

4. ʇʝʩʪʦʚ ɸ.ʖ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʙʠʦʮʝʥʦʟʘʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʢʘʨʠʝʩʝ. ɸʚʪʦʨʝʬ. ʜʠʩʩé ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ. ɺʦʣʛʦʛʨʘʜ: 

2012;29. 

5. ʉʦʚʮʦʚʘ ʂ.ʕ. ʂʣʠʥʠʢʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʫ ʙʦʣʴʥʳʭ 

ʧʘʨʘʜʦʥʪʠʪʦʤ, ʟʜʦʨʦʚʴʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʍʍI ʚʝʢʝ. ʅʘʫʯ.ʪʨʫʜʳ Iʍ ʤʝʞʜʫʥʘʨ. ʂʦʥʛʨʝʩʩʘ. ï 

ʄ.: 2008; 460-461. 

6. ʏʝʢʤʘʨʝʚʘ ʉ.ɽ. ʇʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ: ʜʠʩʩ. .ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ. ʂʨʘʩʥʦʜʘʨ, 

2003. 

7. JafthaA,Holmes H. Periodontitis and cardiovaskular  disease. SADJ 2013, 68(2): 62-63. 

8. CaralloC,DeFranceschi MS, Tripolino C et al. Common carotid and bronhial artery 

hemodinamic alterations in periodontal disease. J Clin Periodontal 2013, 40 (5) 431-436. 

9. Mantskava M.M., Momcelidze, DavlianidzeDOI: http://dx.doi.org/10.15360/1813-9779-

2014-5-27-32 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



26 

Other professional sciences 

 

FICTION FILM SCRIPT, THE DIFFERENT MODELS AND STRUCTURES OF THE 

SCRIPT, THE CONFLICTS BETWEEN THE SCRIPTWRITER AND THE PRODUCER 

AND THE FILM DIRECTOR AS ONLY AUTOR OF THE FILM  

 

Bojadzi Jani 

Master of Film and Television Directing, Associate Professor at the University of Europe 

Prima Macedonia, PhD student at Neofit Rilski University Bulgaria, st. Pandil Shishkov 22/88, 

Skopje, Macedonia, janibojadzi@yahoo.com, www.janibojadzi.com 

 

To make a fiction film, first must exist a script. The script is not the film itself, but a plan for 

it. Once the film is shoot, the script stop to exist. So what is the motivation for being the author of 

something that does not exist in the end? If the story, the plot of the film is preserved in the script 

written by the same author - screenwriter, then the question arises who is really the author of the 

only product of the film production, and that is the film itself? In America, the process of writing 

and producing scripts is predominantly commissioned, funded, and controlled by Studios and major 

producers. In Europe, screenwriting is commissioned, organized and controlled by a variety of 

interconnected organizations, foundations and film festivals, all of which are ultimately funded by 

EU institutions and film agencies of individual states governments, members of the union. This 

system of organization moves the film industry forward. But that industry mainly creates mass 

production of films that aim to be entertaining for the audience treated as consumers of film 

products. According to many directors, this system creates conflicts and restricts the freedom, 

creativity and innovation of the only author of the film - the film director who primarily understand 

himself as an artist. How was this system created? What exactly is a movie script? Who writes them 

and how are the scripts written? What is its form, structure and content? Does control mean both 

censorship and restriction of freedom of expression? What are the other forms and ways of writing a 

feature film script? These are some of the questions that are part of the research in my doctoral 

dissertation `` The tools and instruments of work of the film director in the process of research, 

preparation, production, post-production, promotion and distribution of feature film`` This research 

aims to reveal and show the conflicts between the director on the one hand and the producer on the 

other, no matter how he defines the procedure for their avoidance or minimization and overcoming 

in the work process. The methods of comparative analysis and by reflecting on my practical 

experiences and research during my university work with students and my professional career in the 

film and television industry, prove that the director at the end of the process is the sole author of a 

work called a fiction film. 
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The agrarian sector remains one of the largest consumers in Ukraine.  Therefore, in terms of 

the strategy of sustainable development and rational use of material and energy resources and 

improving energy efficiency of the agrarian sector of Ukraine, in particular, the field of animal 

husbandry, it is necessary to carry out an appropriate economic substantiation of the power savings 

strategy, as well as to develop a modern scientific and regulatory framework for the design of 

energy-efficient livestock premises, to carry out thermomodernization of existing ones.  buildings, 

to bring modern innovative construction systems to the Ukrainian agrarian market;  technologies 

and materials;  Determine the directions of possible use of non-traditional renewable energy sources 

in the livestock industry [1-3]. The main reason for the high energy intensity of domestic national 

income is the low technological and technical level of the economy, the use of ineffective energy-

cost technologies, both in the production and energy consumption in industrial and agricultural 

enterprises.  In this case, the extent of the use of achievements of scientific and technological 

progress in Ukraine significantly lags behind the use of similar technologies in developed countries 

of the world.  In livestock production, energy consumption is about 35% of electricity and about 

30% fuel from the total amount used in rural areas.  Therefore, the task of finding new 

technological approaches, which allow to reduce electricity, fuel materials and other material 

resources for livestock production [4,5].  

In the conditions of pigs, natural or forced ventilation is used in the premises for the 

retention of animals.  The principle of natural ventilation is that the air is fed into the room and 

removed from it on specially equipped channels due to the difference in pressure from the outside 

and inside the building.  In terms of energy consumption, this ventilation is most economical, but its 

efficiency depends on the temperature difference inside and outside the room, which should be at 

least 8-10ÁC.  At a lower temperature difference, the air movement sharply decreases and even 

stops.  Therefore, natural ventilation is ineffective at high external air temperatures in transitional 

and summer periods of the year [6]. 

The analysis of heat losses from the premises for the maintenance of pigs showed that the 

power of equipment for maintaining the required microclimate and its energy intensity depend on 

the air temperature from the outside and within the premises, the degree of heat protection of 

premises, air exchange and other factors [7.8].  Therefore, the main areas of energy saving are the 

reduction of energy consumption for ventilation and heating of inflow air and rationalization of 

volumetric planning decisions.  It is possible to distinguish a number of directions to reduce energy 

costs during the production of pork on farms and complexes (Fig. 1).  

The creation of a microclimate involves carrying out operations of air exchange, heating, 

cooling of air, ultraviolet-irradiation, infrared-heating of animals. 
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The most widespread system of compulsory ventilation, which do not depend on 

meteorological conditions and allow to automate the process of creating a microclimate indoors.  

The coercive ventilation systems are divided into exhaust or negative pressure, tidal (injection) and 

combined.  Technically, they are implemented in the installations of three types: inflow-exhaust, 

inflow-heating and exhaust to remove air from gnoye channels. 

 
Fig.  1. Directions of reduction of energy expenses during the production of pork on farms 

and complexes 

 

The inflow-exhaust plants with a mechanical drive have an axial fan in a exhaust mine, 

which is a heat-insulating metal tube, protected at the top with a cap and a compressed valve with a 

mechanical drive.  As a rule, they are used in conjunction with tidal-heating plants in which air is 

heated with calorifers, heat generators and other similar devices.  The inflow-heating plants 

depending on execution have one or two centrifugal fans.  In the latest version, one of the fans are 

installed in parallel calorry. Applicable method for removing manure of pigs affects their 

microclimate.  When using slit floors, enhance forced ventilation from gnogging channels.  The 

installation for the removal of air from the gnostic channels consists of an absorbent air duct with 

nozzles and adjusting washers, a injection air ventilation and an electric power plant. 

In ventilation systems, both separate technical means and special equipment kits are used.  

Separate technical means include heat generators, fans and heat-fans, electric calibrifiers, gas 

heating.  In systems of micro-climber pigs can be used kits of equipment type "climate". 

In modern economic conditions, a sharp reduction of the nomenclature of equipment 

produced.  At the same time, the equipment produced by the nomenclature and high-quality 

parameters does not satisfy the requirements for the creation of an optimal microclimate, especially 

by automation of regulation, economical use of energy resources and environmental protection. 

The use of one or another type of heating of a pigs depends on the gender and age of pigs, as 

well as the configuration of the room.  In a considerable degree, the choice of the heating system is 

associated with the presence of certain energy resources on the farm.  In modern pig breeding, the 

devices of direct burning of fuel indoors (gas, liquid fuel) are most economical.  However, due to 

technological features, they can be successfully applied only in premises for the maintenance of 

soup sows, knars and pigs on fattening.  They create an intense air movement that is unacceptable in 

the premises of matrix and adhesion.  In other premises, the well-heating registers of the type of 

delta tube, the ribbed trumpet of general heating and water mats (or floor sections) for heating the 

league of pigs, water in which fed from the boiler. 

Existing energy-saving microclimate systems to date are based mainly on reducing heat loss 

with ventilation emissions and through enclosing structures, as well as to use non-traditional 
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energy.  The most effective technical solution to the problem of reducing energy consumption to 

ventilation is the recovery of heat of air that is removed from the premises.  To date, more than 70% 

of heat is removed with ventilation air. Works conducted on the creation of heat utilizers of various 

types (regenerative, recuperative, based on thermal pumps, heat pipes) allowed to conclude that for 

pig breeding is the most acceptable heat exchangers with intermediate heat carrier, since they can be 

completed with water calorifers, fans, pumps  and armature. The main elements of ventilation 

systems offered by foreign firms ("Big Dutchman" (Germany), VDL Agrotech (Netherlands), Skov 

(Denmark)) for pigs, are exhaust mine, tidal mine and tidal valves.  They are supplemented by the 

heating system, the main elements of which are aluminum delta tubes or gas convective heat 

generators.  These ventilation systems allow to reduce electricity consumption by 30-50%. 

A distinctive feature of the microclimate systems offered by foreign firms is that mainly 

used exhaust ventilation systems, with which indoors are created, reduced pressure and fresh 

external air enters from the outside due to various designs: channels, valves, tidal mines or 

perforated ceiling.  Acquain and system of equal pressure, but their disadvantage is high cost. 
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Coffee is one of the most famous as consumed natural energy drinks worldwide, the coffee 

growing and processing being a real science. Over time, the properties of coffee beans have been 

intensively studied. Coffee is a flavour beverage, recognized as a human necessity, and having 

beneficial effects on health. At the international trade level, the coffee beans are the most imported 

as food product. In order to obtain optimal results, the unique taste and flavour of coffee drink 

require the use of high quality of coffee beans and their proper processing. 

In order to obtain both green and ground coffee beans, the harvesting, processing, roasting 

and cooling coffee play a decisive role during the technological process of coffee. The effect of 

roasting temperature (almost 240ÜC) and roasting time (maximum 15 minutes) on the initial state of 

coffee beans (green, inert and elastic) defines its sensory characteristics [1-3]. Also, after the 

roasting, the coffee beans undergo some important physical (Table 1), chemical and 

macro/microstructural changes. The differences between the green and roasted coffee beans 

observed by visual evaluation are presented in Table 1 [4]. 

 

Table 1. Physical analysis of both green and roasted Arabica coffee beans [4]. 

Characteristics Green Arabica coffee bean Roasted Arabica coffee bean 

Colour Grey-green tones Dark brownish 

Cracking Without cracks Cracks 

Brittleness Not brittle More brittle 

Volume Smaller Larger 

 

The aim of this study was to evaluate the effect of roasting process on the microstructure of 

roasted Arabica coffee beans. The surface of non-roasted and roasted beans was analysed using 

Scanning Electron Microscopy (SEM) technique (Quanta 200 equipment, FEI Producer). 

Imagistic results of the surface of both green (a) and roasted Arabica coffee bean (b) are 

presented in Figures 1a) and 1b). 

From the generated SEM images, it can be seen that the surface of green bean present 

elongated cells covered with wax folded-up (Figure 1a), while the roasted bean revealed a rough 

surface with numerous small bright spots and irregular shapes (like drops) (Figure 1b). Therefore, 

the roasting treatment induced modification on the bean surface morphology from a smooth shape 

to a rough one. The roughness aspect is due to a fine network of micro-pores formation as a result 

of oil de-volatilization and humidity reduction [5]. This explains the decrease in density, and the 

brown colour of the coffee bean is due to the caramelization of the starch. 
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As conclusion, the SEM study showed that roasting time and temperature generate changes 

in the microstructure of the coffee beans. This imagistic technique was able to quantify the 

microstructural differences caused by the internal pressure, which are generated by the large amount 

of gas released as a consequence of the heat treatment. 
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Introduction  

Type 1 Diabetes Mellitus (T1DM) is an autoimmune disease, characterized with a 

destruction of the pancreatic ɓ-cells by immune cell activation, resulting from the action of a 

combination of genetic and environmental factors [1]. The persistent hyperglycemia, present in 

T1DM, is associated with the formation of reactive oxygen species (ROS), whose accumulation 

leads to oxidative stress, a main reason for comorbidities such as cardiovascular complications, 

neuro-, nephro- and retinopathies [2]. 

The relation between the gut microbiome and T1DM incidence has been widely investigated 

and some recent studies show that dysbiosis increases T1DM predisposition. What is more the gut 

microbiome and more specifically the short-chain fatty acids, produced by it, are very important for 

the maintenance of the immune homeostasis and gut integrity [3]. 

Prebiotics are selectively fermentable food components, improving the host health through 

stimulating the growth and activity of beneficial gut microorganisms [4]. 

In our study we aimed to evaluate the influence of the prebiotics XOS and GOS on the 

antioxidant profile of the experimental animals.  

 

Materials and methods 

The experimental protocols were approved by the Bulgarian Agency for Food Safety (BAFS 

resolution ˉ150/09.04.2019) and are in accordance with the ethical standards of the Medical 

University of Plovdiv (resolution of the University Ethic Committee ˉ2/13.06.2019).  

Our study included 24 male Wistar rats, sourced from the vivarium of the Medical 

University of Plovdiv. The animals were 8-weeks old at the beginning of the experiment and 

weighed between 195 Ñ 30g. The rats were housed under standard conditions for 10 weeks and had 

access to basal feed and tap water ad libitum. The animals were divided into four groups: DOS1 

(diabetic rats fed with a XOS supplement), DOS2 (diabetic rats fed with a GOS supplement), DSD 

(diabetic rats on a standard diet), HSD (healthy rats on a standard diet). The antineoplastic drug 

STZ was used for the induction of T1DM in the first three groups by a single intraperitoneal 
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administration of 60 mg/kg body weight (BW) [5]. The fourth group was injected with saline. The 

first group of animals received a XOS supplementation, while the second one received a GOS 

supplementation at a dose of 100 mg/kg BW/day. At the end of the experiment the rats were 

decapitated and serum was collected and immediately frozen at -18ęC.  

For the evaluation of the parameters of the antioxidant profile we used standardized ELISA 

kits, sourced from Wuhan Fine Biological Technology Co., Ltd (for the evaluation of the MDA 

levels). For the determination of FRAP (ferric reducing antioxidant power) the method of Benzie 

and Strain [6] with certain changes was used. FRAP reagent (2.85 ml) was mixed with the 

supernatant obtained after centrifugation, the mixture was incubated for 30 minutes at 37 ÁC in the 

dark and the absorption was measured at 593 nm. The results were expressed in micromoles Trolox 

equivalent. 

The STZ solution was prepared in a citrate buffer, pH 4.5 in accordance with the method of 

B. Furman [7]. 

The prebiotic XOS with a trade name ñXylooligosaccharide powderò was purchased from 

Lenzing AG, Lenzing, Austria and the GOS with trade name ñTOS-Pò ï from Yakult, Japan.  

The statistical analysis was carried out with SPSS Statistics software version 17 (SPSS Inc., 

Chicago, IL, USA). Results are expressed as a median and 95% confidence interval. Statistical 

differences between groups were evaluated by the Mann Whitney U test.  

 

Results and discussion 

In the present study the consumption of the prebiotics XOS and GOS showed a positive 

effect on some of the parameters of the antioxidant profile of the rats. The obtained results show 

that the DOS1 group has a significantly lower serum MDA values (23.22 ng/mL (95% CI 9.03 ï 

38.64)) compared to the DSD group (69.65 ng/mL (95% CI 47.28 ï 125.05)) (p = 0.004) and the 

HSD group (58.16 ng/mL (95% CI 27.35 ï 104.49)) (p = 0.023), meaning that the prebiotic XOS 

could potentially lower the MDA values of the diabetic rats with a XOS supplementation compared 

to diabetic rats on a standard diet and even to the control group. Similar results were observed 

regarding the DOS2 group, which also had significantly lower serum MDA levels (25.57 ng/mL 

(95% CI 16.56 ï 47.11)) compared to the DSD group (p = 0.012), which shows the potential 

beneficial effect of the prebiotic GOS.  There was a strong tendency of a significant difference 

between the DOS2 group and the HSD group (p = 0.088).  

The MDA concentration indicates the extent of lipid peroxidation and is used as a biomarker 

of oxidative stress in cells and tissues [8]. What is more the interaction of MDA with proteins and 

DNA could have a potential atherogenic and mutagenic effect [9]. Prebiotics could improve the 

glucose homeostasis through the activation of several G-protein coupled receptors (GPCR) such as 

free fatty acid receptor (FFAR)2 and FFAR3. The activation of the receptors leads to the release of 

glucagon-like peptide-1 (GLP-1), that reduces the serum glucose levels and improves the 

antioxidant profile of the rats [10]. 

The antioxidant role of the oligosaccharides was also proven through the measurement of 

FRAP. The obtained results suggest that the XOS and GOS could have the ability to reduce Fe3+ to 

Fe2+.  They show a significant difference between the DOS1 (272 Õmol/L (95% CI 256.98 ï 

299.02) and the DSD group (245 Õmol/L (95% CI 219.66 ï 264.91)) (p = 0.028) as well as between 

the DOS1 and the HSD group (242 Õmol/L (95% CI 223.30 ï 258.70)) (p = 0.004). There was a 

strong tendency for a significant difference between the DOS2 (273 Õmol/L (95% CI 194.73 ï 

398.87) and the DSD group (p = 0.062) as well as the HSD group (p = 0.074). 
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Figure 1. Effect of the prebiotics XOS and GOS on the MDA and FRAP serum levels 
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1. The development forms and market scale 

Since green finance is a brand-new practice of the financial system regarding green 

development, its products and service forms will continue to innovate with the progress of concepts. 

Meanwhile, it will be different in different countries and regions. So far, the forms of green finance 

include, but are not limited to green bonds, green credit, green funds, green insurance, as well as 

carbon finance, etc. [1, p 4-5] Due to green bonds and green credit are the two main green financial 

instruments, this section focused on two types of green financial instruments. 

From a global perspective, the green bond market is flexible. The average annual growth 

rate is 60% of 2020 since 2015. As of the end of 2015, the cumulative transaction volume of the 

green debt capital market has just reached 104 billion U.S. dollars. Five years later, the market 

broke the cumulative milestone of $1 billion in early December, reaching a total of $105 million by 

the end of the year. The green bond market will continue to expand in 2021, and US$54.1 billion of 

green bonds have been issued so far. Green bond issuers are also all over the world.[2] 

 
Figure 1-Global green bond issuance scale 

Note-source: [2] 

 

From a global perspective, although the annual global green loan issuance scale has risen 

from 11 billion US dollars after 2013 to about 80 billion US dollars in 2019, green credit is still a 

niche market.[3-4] 
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Figure 2-Annual global green credit issuance scale 

Note-source: [3-4] 

 

2 Analyses on the Emission Reduction Effect of Green Finance 

In this section, the green credit loan balance is used as a substitute variable for green finance 

to discuss the impact of green credit on the emission reduction effect. The research scope is the 

sample observation values of China's green agriculture, green forestry, industrial energy saving, 

water saving and green new energy industries from 2019 to 2020. 

 

Table 1-Statistical characteristics of the variables descriptive 

Statistics Loan balance CO2 emission 

reduction 

NH3-N emission 

reduction 

Average value 813581.50 835242.80 1345.71 

Maximum 8228757.10 22700000.10 51552.64 

Minimum 22550.03 10231.02 0.00 

Standard deviation 1278996.02 2839089.01 6655.53 

Median 362794.50 40349.60 9773.23 

Skewness coefficient 3.40 6.43 6.51 

Kurtosis Coefficient 17.46 48.11 46.81 

Number of observations 76 76 76 

Note-source:[5] 

Model building 

In order to quantitatively analyze the emission reduction effects of green credit, we 

established the following model: 

I =1, 2, éN̕t=1, 2, ...T 

Among them , Each observation individual in the data model; 

t= Time; 

X= explanatory variable, which represents the green credit balance; 

Y is the explained variable, which represents various emission reductions; 

Ŭ, ɓ= Parameters to be estimated̕ 

Ůit=Disturbance term 

In the empirical analysis, we use the software STATA13 to estimate. 

 

 

 

 

The estimation results: 
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Table 2-The impact of Green Credit on CO2 Emissions Reduction 

Estimation 

method 

variable coefficient Standard 

deviation 

T statistics p value 

 

 

Fixed effect 

 

Constant -1054846 210562.50 -5.0098 0.0000 

 2.3233 0.1928 12.0561 0.0000 

R̀2 0.7219    

F statistics 147.8252    

 

Random effect 

Constant -853748.6 413354.7 -2.0655 0.0392 

 2.076 0.1766 11.7482 0.0000 

R̀2 0.7906    

F statistics 284.6353    

Note-source: According to table 1 and the model, calculated by the author 

The estimation results show that the coefficient is significant at a significance level of 1%. 

Green credit has a significant effect of reducing emissions. Every increase in the balance of green 

credit by 1 million yuan will reduce carbon dioxide emissions by 2.08-2.32 tons. 

 

Table 3-The impact of green credit on NH3-N Emissions Reduction 

Estimation 

method 

variable coefficient Standard 

deviation 

T statistics p value 

 

 

Fixed effect 

 

Constant 1206.3115 900.3463 1.3427 0.1863 

 0.0037 0.0008 4.6521 0.0006 
`R2 0.4578    

F statistics 283.6126    

 

Random effect 

Constant 1311.548 1284.467 1.0211 0.3079 

   0.0042 0.0006 6.9782 0.0000 

R̀2 0.4866    

F statistics 589.3543    

Note-source: According to table 1 and the model, calculated by the author 

The estimated result shows that the coefficient is significant at a significance level of 1%. 

Green credit has a significant effect of reducing emissions. Every increase of 1 million yuan in the 

balance of green credit will reduce ammonia nitrogen emissions by 37-42 kg. 

Conclusion 

Green finance is a reform and innovation in the financial field, and it is a new direction for 

the development of the financial field. The development of green finance provides a powerful boost 

and support for the improvement of the environment. The development of green finance will have 

extraordinary significance for the development of the ecological environment and sustainable 

economy. 
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Abstract. Using paper chromatography, the growth regulators were determined in local 

strains of azotobacter (ˉ 5, 92, 97, 98) exposed for 5, 10, 20, 40 and 60 min. to a magnetic field (6 

oersted), following the method of V.I. Kefel et al. (1973) and applying 2 solvent systems. The 

activity was checked on a biotest by A. Boyarhin¡s method (1979). In all variants treated for 20 and 

40 min. the number of stimulators in solvent I increased in comparison with the control, the 

inhibitors decreasing in number. In solvent II the number of inhibitors increased (in strains 92 and 

97).  

Key words: growth substances, magnetic field, Azotobacter strains, abscisic acid, 

gibberellin. 

 

ʈʦʩʪʦʚʳʝ ʚʝʱʝʩʪʚʘ ʦʙʣʘʜʘʶʪ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʩ ʠʭ ʫʯʘʩʪʠʝʤ ʧʨʦʪʝʢʘʶʪ 

ʨʘʟʥʳʝ ʩʪʘʜʠʠ ʦʥʪʦʛʝʥʝʟʘ [1]. ʈʦʩʪʦʚʳʝ ʚʝʱʝʩʪʚʘ ʨʝʛʫʣʠʨʫʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʢʦʨʨʝʣʷʮʠʠ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʝʥʝʨʘʮʠʠ ʦʨʛʘʥʠʟʤʦʚ ʠ ʪ.ʜ. [2]. 

ʆʪʤʝʯʝʥʘ ʩʪʠʤʫʣʠʨʫʶʱʘʷ ʨʦʣʴ ʘʫʢʩʠʥʘ ʥʘ ʧʦʛʣʦʱʝʥʠʝ ʩʦʣʝʡ ʠ ʝʛʦ ʨʦʣʴ ʚ ʜʳʭʘʥʠʠ, ʢʘʢ 

ʢʦʬʘʢʪʦʨʘ ʬʦʩʬʘʪʘʟʳ. ɸ. ʃʝʦʧʦʣʴʜʦʤ ʪʘʢʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʘʫʢʩʠʥ ʷʚʣʷʝʪʩʷ ʧʝʨʝʥʦʩʯʠʢʦʤ 

H+ ʠʦʥʦʚ ʧʨʠ ʩʠʥʪʝʟʝ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʙʝʣʢʘ [3, 4].  

ʉʠʥʪʝʟ ʛʠʙʙʝʨʝʣʣʠʥʘ ʘʟʦʪʦʙʘʢʪʝʨʦʤ ʢʫʣʴʪʫʨʥʦʡ ʞʠʜʢʦʩʪʠ Az. chroococcum ʧʦʢʘʟʘʥ 

ʙʫʤʘʞʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʝʡ ï ʧʨʠ ʵʪʦʤ ʥʘʢʘʧʣʠʚʘʣʩʷ  ʛʠʙʙʝʨʝʣʣʠʥ ɸ3. ʇʦʩʣʝ ʜʣʠʪʝʣʴʥʳʭ 

ʧʦʠʩʢʦʚ ʦʙʥʘʨʫʞʝʥʦ ʥʘʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ ʘʥʪʠʘʫʢʩʠʥʥʦʚʦʛʦ ʜʝʡʩʪʚʠʷ ï ʘʙʩʮʠʟʦʚʘʷ ʢʠʩʣʦʪʘ, 

ʚʝʱʝʩʪʚʦ ʢʦʪʦʨʦʝ ʧʦʜʘʚʣʷʝʪ ʜʝʡʩʪʚʠʝ ʘʫʢʩʠʥʘ ʥʘ ʨʦʩʪ ʦʪʨʝʟʢʦʚ ʢʦʣʝʦʧʪʠʣʝʡ ʧʰʝʥʠʮʳ [5, 6].  

ʃʫʯʝʚʘʷ ʵʥʝʨʛʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʠʟʣʫʯʝʥʠʝ ʚʦʣʥ ʨʘʟʥʦʡ ʜʣʠʥʳ ʨʘʟʚʠʚʘʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʩʧʝʢʪʨ. ʈʘʟʥʳʝ ʫʯʘʩʪʢʠ ʵʪʦʛʦ 

ʩʧʝʢʪʨʘ ʚʳʟʳʚʘʶʪ ʤʥʦʛʦʦʙʨʘʟʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʩʚʦʠʤ ʪʝʧʣʦʚʳʤ ʜʝʡʩʪʚʠʝʤ. 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʜʦ 

ʥʦʨʤʳ [7, 8].  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʚʳʜʝʣʝʥʥʳʝ 

ʥʘʤʠ ʤʝʩʪʥʳʝ ʰʪʘʤʤʳ ʘʟʦʪʦʙʘʢʪʝʨʘ ˉ92, 97 ʠ 98. ɺ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ (6 ʵʨʩʪʝʜʦʚ) ʚ ʪʝʯʝʥʠʝ 5, 10, 20, 40 ʠ 60 ʤʠʥʫʪ ʚʘʨʠʘʥʪʘʭ ʦʧʨʝʜʝʣʷʣʠ 

ʘʢʪʠʚʥʦʩʪʴ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ. ɸʢʪʠʚʥʦʩʪʴ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʙʫʤʘʞʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʦ ɺ. ʀ. ʂʝʬʝʣʠ ʠ ʜʨ. [9]. ʍʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʫʭ ʩʠʩʪʝʤʘʭ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ: I ï ɹʫʪʘʥʦʣ ï ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ ï ʚʦʜʘ (40:12:28); II ï ɹʫʪʘʥʦʣ ï ʘʤʤʠʘʢ ï ʚʦʜʘ 

(10:1:1). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʝʱʝʩʪʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʤʤʘʭ, ʧʨʠʤʝʥʷʣʠ ʙʠʦʪʝʩʪ ʥʘ ʨʦʩʪ ʦʪʨʝʟʢʦʚ ʢʦʣʝʦʧʪʠʣʝʡ ʧʰʝʥʠʮʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ɹʦʷʨʢʠʥʳʤ. ʇʨʠʨʦʩʪ ʢʦʣʝʦʧʪʠʣʝʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʵʣʶʘʪʘʭ ʠʟ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʭʨʦʤʘʪʦʛʨʘʤʤ, ʚʳʯʠʩʣʷʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʨʦʩʪʫ ʢʦʣʝʦʧʪʠʣʝʡ ʚ ʩʦʩʫʜʝ, ʩʦʜʝʨʞʘʱʝʤ 

ʨʘʩʪʚʦʨ 2%-ʥʦʡ ʩʘʭʘʨʦʟʳ ʩ ʢʫʩʦʯʢʦʤ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʙʫʤʘʛʠ (ʢʦʥʪʨʦʣʴ). ʇʨʠʨʦʩʪ 

ʢʦʥʪʨʦʣʷ ʧʨʠʥʠʤʘʣʠ ʟʘ 100% [10]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʍʨʦʤʘʪʦʛʨʘʤʤʳ ʨʦʩʪʦʚʳʭ ʚʝʱʝʩʪʚ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʚ ʪʝʯʝʥʠʝ 5, 10, 20, 40 ʠ 60 ʤʠʥʫʪ ʰʪʘʤʤʦʚ 

ʧʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʝʝ: ʢʦʥʪʨʦʣʴ ˉ92 ʰʪʘʤʤʘ ʚ I ʨʘʩʪʚʦʨʠʪʝʣʝ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʠʥʛʠʙʠʪʦʨʳ, 

ʩʨʝʜʠ ʥʠʭ ʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʝʱʝʩʪʚʘ ʩ Rf ï 0,4 ʠ 0,7. II ʨʘʩʪʚʦʨʠʪʝʣʴ 
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ʩʦʜʝʨʞʠʪ ʩʦʝʜʠʥʝʥʠʷ ʩ Rf 1,0; 0,4; 0,7 ʠ 0,8, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʨʦʩʪ ʦʪʨʝʟʢʦʚ ʢʦʣʝʦʧʪʠʣʝʡ 

ʧʰʝʥʠʮʳ; ʥʘʠʚʳʩʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʚʝʱʝʩʪʚʘ ʩ Rf 0,7 (266,6%). ɺʩʝʛʦ ʚʳʷʚʣʝʥʳ 

6 ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʠʥʛʠʙʠʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʪʣʠʯʘʶʪʩʷ 

ʚʝʱʝʩʪʚʘ ʩ Rf 0,2; 0,6 ʠ 1,0 (66,6%).    

ʆʙʨʘʙʦʪʘʥʥʳʡ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ. ʰʪʘʤʤ 92 ʚ 1 ʩʤʝʩʠ ʩʦʜʝʨʞʠʪ 

ʦʜʠʥ ʩʪʠʤʫʣʷʪʦʨ ʩ Rf 0,8 (122,2%). 9 ʚʝʱʝʩʪʚ ʷʚʣʷʶʪʩʷ ʠʥʛʠʙʠʪʦʨʘʤʠ ʨʦʩʪʘ. ɹʦʣʴʰʝʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʦʪʣʠʯʘʶʪʩʷ ʩʦʝʜʠʥʝʥʠʷ ʩ 0,1 ʠ Rf 0,2 ʟʦʥʳ (88,8%). II ʨʘʩʪʚʦʨʠʪʝʣʴ ʚʦ ʚʩʝʭ 

ʜʝʩʷʪʠ ʟʦʥʘʭ ʩʦʜʝʨʞʠʪ ʠʥʛʠʙʠʪʦʨʳ, ʥʘʠʚʳʩʰʘʷ ʠʥʛʠʙʠʪʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʩʦʝʜʠʥʝʥʠʷ ʩ Rf 0,4 (99,9%). ʀʥʛʠʙʠʪʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʝʱʝʩʪʚ ʦʩʪʘʣʴʥʳʭ ʟʦʥ (Rf 0,4; Rf 0,8 

ʠ Rf 0,9) ʦʜʠʥʘʢʦʚʘ.  

ʀʟ ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʰʪʘʤʤʘ, ʧʦʜʚʝʨʛʰʝʛʦʩʷ ʜʝʡʩʪʚʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʪʝʯʝʥʠʝ 40 

ʤʠʥ., ʚ I ʨʘʩʪʚʦʨʠʪʝʣʝ ʚʳʜʝʣʝʥ I ʩʪʠʤʫʣʷʪʦʨ ʩ Rf 0,8 (110,0%), 9 ʩʦʝʜʠʥʝʥʠʡ ʦʢʘʟʘʣʠʩʴ 

ʠʥʛʠʙʠʪʦʨʥʦʡ ʧʨʠʨʦʜʳ. ʀʥʛʠʙʠʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚʳʜʝʣʷʝʪʩʷ ʩʨʝʜʠ ʥʠʭ ʚʝʱʝʩʪʚʦ ʩ Rf 0,2 

(77,7%). ʕʣʶʘʪʳ ʩʦ ʚʩʝʭ ʟʦʥ II ʨʘʩʪʚʦʨʠʪʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʥʛʠʙʠʪʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ. 

ʅʘʠʚʳʩʰʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʳʷʚʣʷʶʪ ʩʦʝʜʠʥʝʥʠʷ ʩ Rf 0,2; Rf 0,4 ʠ Rf 0,9 (99,9%ï66,6% ). 

ɼʘʥʥʳʝ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʚ ʪʝʯʝʥʠʝ 20 ʠ 40 ʤʠʥ. ɺʘʨʠʘʥʪʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʪʦ, ʯʪʦ ʧʨʠ 20 ʤʠʥ. ʦʙʨʘʙʦʪʢʝ ʚ I ʨʘʩʪʚʦʨʠʪʝʣʝ ʯʠʩʣʦ ʩʪʠʤʫʣʷʪʦʨʦʚ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 1 ʝʜʠʥʠʮʫ. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʞʝ ʚ ʪʝʯʝʥʠʝ 40 ʤʠʥ. ʨʘʟʣʠʯʠʡ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ. ɺʦ II ʨʘʩʪʚʦʨʠʪʝʣʝ 

ʦʪʤʝʯʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʷ ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʘʥʥʳʭ ʚ ʪʝʯʝʥʠʝ 20 ʠ 

40 ʤʠʥ. ʚʘʨʠʘʥʪʦʚ ʩʦʜʝʨʞʘʪ ʣʠʰʴ ʠʥʛʠʙʠʪʦʨʳ.   

ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʰʪʘʤʤʘ 97 ʚ I ʨʘʩʪʚʦʨʠʪʝʣʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʥʝ ʦʢʘʟʘʣʦʩʴ. 

ʀʥʛʠʙʠʪʦʨʳ ʞʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚʦ ʚʩʝʭ 10 ʟʦʥʘʭ. ɹʦʣʴʰʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʪʣʠʯʘʶʪʩʷ 

ʩʦʝʜʠʥʝʥʠʷ ʩ Rf 0,6 ʠ Rf 0,7. ɺʦ II ʨʘʩʪʚʦʨʠʪʝʣʝ ʦʢʘʟʘʣʦʩʴ ʜʚʘ ʩʪʠʤʫʣʷʪʦʨʘ ʩ ʚʳʩʦʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ʉʦʝʜʠʥʝʥʠʷ ʩ Rf 1,0 ʠ Rf 0,9 ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ ʦʪʨʝʟʢʦʚ ʢʦʣʝʦʧʪʠʣʝʡ 

ʧʰʝʥʠʮʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 266,6% ʠ 233,3%. 8 ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʶʪʩʷ ʠʥʛʠʙʠʪʦʨʘʤʠ. ʉʨʝʜʠ 

ʥʠʭ ʚʝʱʝʩʪʚʘ ʩ Rf 0,7 ʠ ʩ Rf 0,5 ʠʥʛʠʙʠʨʫʶʪ ʨʦʩʪ ʥʘ 66,6%, ʘʢʪʠʚʥʦʩʪʴ ʦʩʪʘʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʥʠʟʢʘ (33,3%).  

ʇʨʠ ʧʷʪʠʤʠʥʫʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʚ I ʨʘʩʪʚʦʨʠʪʝʣʝ ʚʦ ʚʩʝʭ ʜʝʩʷʪʠ ʟʦʥʘʭ ʦʢʘʟʘʣʠʩʴ 

ʠʥʛʠʙʠʪʦʨʳ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ ʫʧʦʤʷʥʫʪʘʷ ʜʦʟʘ ʥʝ ʚʣʠʷʝʪ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ. II 

ʨʘʩʪʚʦʨʠʪʝʣʴ ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʩʪʠʤʫʣʷʪʦʨ ʩ Rf 0,3 (200%), 9 ʩʦʝʜʠʥʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʠʥʛʠʙʠʪʦʨʥʦʡ ʧʨʠʨʦʜʦʡ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʧʨʠ ʧʷʪʠʤʠʥʫʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʦʜʥʦ 

ʚʝʱʝʩʪʚʦ ʧʦʪʝʨʷʣʦ ʩʪʠʤʫʣʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʩʪʘʣʦ ʠʥʛʠʙʠʪʦʨʦʤ.  

ɺʳʪʷʞʢʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ ʚʘʨʠʘʥʪʘ ʩʦʜʝʨʞʘʪ ʚ I ʨʘʩʪʚʦʨʠʪʝʣʝ 

ʪʦʣʴʢʦ ʠʥʛʠʙʠʪʦʨʳ, ʚʦ II ʨʘʩʪʚʦʨʠʪʝʣʝ ʚʳʷʚʣʝʥʦ 3 ʩʪʠʤʫʣʷʪʦʨʘ (ʪ.ʝ. ʠʭ ʯʠʩʣʦ ʫʚʝʣʠʯʠʣʦʩʴ) ʩ 

Rf 0,3; ʩ Rf 0,4 ʠ Rf 0,5 (ʘʢʪʠʚʥʦʩʪʴ 200%, 200%, 133%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ., ʚ I 

ʨʘʩʪʚʦʨʠʪʝʣʝ ʦʪʯʝʪʣʠʚʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʫʧʦʤʷʥʫʪʦʡ ʜʦʟʳ ʥʘ ʰʪʘʤʤ 

97. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʷ, 7 ʚʝʱʝʩʪʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʠʤʫʣʠʨʫʶʱʝʡ 

ʘʢʪʠʚʥʦʩʪʴʶ: ʩ Rf 0,2 (266,6%), Rf 0,4 (266,6%), Rf 0,5 (133,3%), Rf 0,6 (233,3%), Rf 0,7 

(266,6%), Rf 0,8 (133,3%) ʠ Rf 1,0 (266,6%). ɺʦ II ʨʘʩʪʚʦʨʠʪʝʣʝ ʚʳʷʚʣʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, 

ʠʥʛʠʙʠʪʦʨʳ ʩ ʧʦʥʠʞʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ; ʠʩʢʣʶʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʝʜʠʥʝʥʠʝ ʩ Rf 0,6. 

ɼʚʘʜʮʘʪʠʤʠʥʫʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʚʝʱʝʩʪʚ, ʚʳʷʚʣʝʥʥʳʭ ʚ I 

ʨʘʩʪʚʦʨʠʪʝʣʝ, ʚʦ II ʨʘʩʪʚʦʨʠʪʝʣʝ ʞʝ ï ʣʠʰʴ ʠʥʛʠʙʠʪʦʨʳ ʩ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ.  

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ. ʚ I ʨʘʩʪʚʦʨʠʪʝʣʝ ʠʟʤʝʥʝʥʠʡ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ʉʪʠʤʫʣʷʪʦʨʳ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ, ʚʦ ʚʩʝʭ ʜʝʩʷʪʠ ʟʦʥʘʭ ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʠʥʛʠʙʠʪʦʨʳ. ɺʦ II 

ʨʘʩʪʚʦʨʠʪʝʣʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʦʪʤʝʯʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ: 

ʯʠʩʣʦ ʠʥʛʠʙʠʪʦʨʦʚ ʫʤʝʥʴʰʠʣʦʩʴ ʜʦ 8,2 (ʩʦʝʜʠʥʝʥʠʷ ʦʙʣʘʜʘʶʪ ʩʪʠʤʫʣʷʪʦʨʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ). 

ʍʨʦʤʘʪʦʛʨʘʤʤʳ I ʨʘʩʪʚʦʨʠʪʝʣʷ ʜʚʘʜʮʘʪʠʤʠʥʫʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʦʜʝʨʞʘʪ 5 ʚʝʱʝʩʪʚ ʩʦ 

ʩʪʠʤʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ 5 ʠʥʛʠʙʠʪʦʨʦʚ ʨʦʩʪʘ. ɼʚʘʜʮʘʪʠʤʠʥʫʪʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʫʤʝʥʴʰʘʝʪ ʯʠʩʣʦ ʠʥʛʠʙʠʪʦʨʦʚ, ʚʦ II ʨʘʩʪʚʦʨʠʪʝʣʝ ʞʝ ʯʠʩʣʦ ʩʪʠʤʫʣʷʪʦʨʦʚ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 7. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʚʳʰʘʝʪʩʷ ʠ ʠʭ ʘʢʪʠʚʥʦʩʪʴ; 3 ʚʝʱʝʩʪʚʘ ʠʥʛʠʙʠʪʦʨʥʦʛʦ 
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ʜʝʡʩʪʚʠʷ ʩ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʚʘʜʮʘʪʠʤʠʥʫʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʰʪʘʤʤʘ 98 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʯʠʩʣʦ ʨʦʩʪʦʚʳʭ ʚʝʱʝʩʪʚ.  

ʆʙʨʘʙʦʪʢʘ ʚ ʪʝʯʝʥʠʝ 40 ʤʠʥʫʪ ʰʪʘʤʤʘ 98 ʚ I ʨʘʩʪʚʦʨʠʪʝʣʝ ʝʱʝ ʦʜʥʠʤ ʫʚʝʣʠʯʠʚʘʝʪ 

ʯʠʩʣʦ ʩʪʠʤʫʣʷʪʦʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʚʘʨʠʘʥʪʘʤʠ. ʀʭ ʯʠʩʣʦ ʜʦʩʪʠʛʘʝʪ ʰʝʩʪʠ ï 

ʚʩʝ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʘ ʘʢʪʠʚʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʩ 

Rf 0,1; Rf 0,6; Rf 0,7 ʠ Rf 1,0 (266,6%). ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥʫʪ ʚ I ʨʘʩʪʚʦʨʠʪʝʣʝ 

ʚʳʷʚʣʷʶʪʩʷ ʪʘʢʞʝ 6 ʩʪʠʤʫʣʷʪʦʨʦʚ, ʘ ʚʦ ʚʪʦʨʦʤ ï ʯʠʩʣʦ ʩʪʠʤʫʣʷʪʦʨʦʚ ʩʪʘʥʦʚʠʪʩʷ 8, 2 

ʩʦʝʜʠʥʝʥʠʷ ʠʥʛʠʙʠʪʦʨʥʦʡ ʧʨʠʨʦʜʳ [Rf 0,4 (66,6%) ʠ Rf 0,8 (33,3%)].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʫʤʝʥʴʰʘʝʪʩʷ ʢʘʢ ʯʠʩʣʦ, ʪʘʢ ʠ 

ʘʢʪʠʚʥʦʩʪʴ ʠʥʛʠʙʠʪʦʨʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʠʥʛʠʙʠʪʦʨʦʚ ʚ ʜʚʘʜʮʘʪʠ ʠ ʩʦʨʦʢʘʤʠʥʫʪʥʳʭ 

ʚʘʨʠʘʥʪʘʭ ʧʦʣʫʯʝʥʳ ʚʦ II ʨʘʩʪʚʦʨʠʪʝʣʝ ˉ 92 ʠ 97 ʰʪʘʤʤʦʚ. ʏʠʩʣʦ ʩʪʠʤʫʣʷʪʦʨʦʚ ʠ 

ʠʥʛʠʙʠʪʦʨʦʚ ʨʦʩʪʘ ʧʦ ʜʘʥʥʳʤ I ʠ II ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʤʝʩʪʥʳʭ ʰʪʘʤʤʘʭ ʘʟʦʪʦʙʘʢʪʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʝʨʚʦʡ ʪʘʙʣʠʮʝ.  

 

ʊʘʙʣʠʮʘ 1. ʉʠʥʪʝʟ ʧʨʠʨʦʜʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʠ  

ʦʙʨʘʙʦʪʘʥʥʳʭ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʤʝʩʪʥʳʭ ʰʪʘʤʤʘʭ ʘʟʦʪʦʙʘʢʪʝʨʘ 

 ̄ ɺʘʨʠʘʥʪʳ ʤʝʩʪʥʦʛʦ 

ʰʪʘʤʤʘ ʘʟʦʪʦʙʘʢʪʝʨʘ ˉ 

I ʨʘʩʪʚʦʨʠʪʝʣʴ II  ʨʘʩʪʚʦʨʠʪʝʣʴ 

ʩʪʠʤʫʣʷʪʦʨʳ ʠʥʛʠʙʠʪʦʨʳ ʩʪʠʤʫʣʷʪʦʨʳ ʠʥʛʠʙʠʪʦʨʳ 

1 92 - ʂʦʥʪʨʦʣʴʥʳʝ 0 10 4 6 

2 92 - 20-ʤʠʥʫʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

1 9 0 10 

3 92 - 40-ʤʠʥʫʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

1 9 0 10 

4 97 - ʂʦʥʪʨʦʣʴʥʳʝ 0 10 2 8 

5 97 - 5-ʪʠ ʤʠʥʫʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

0 10 1 9 

6 97 - 10-ʪʠ ʤʠʥʫʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

0 10 3 7 

7 97 - 20-ʪʠ ʤʠʥʫʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

7 3 0 10 

8 97 - 40-ʤʠʥʫʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

3 7 0 10 

9 97 - 60-ʤʠʥʫʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

1 9 5 5 

10 98 - ʂʦʥʪʨʦʣʴʥʳʝ 0 10 0 10 

11 98 - 5-ʪʠ ʤʠʥʫʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

0 10 2 8 

12 98 - 20-ʪʠ ʤʠʥʫʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

5 5 7 3 

13 98 - 40-ʤʠʥʫʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

6 4 10 0 

14 98 - 60-ʤʠʥʫʪʥʘʷ 

ʦʙʨʘʙʦʪʢʘ 

6 4 8 2 

 

ɺʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ (6 ʵʨʩʪʝʜʦʚ) ʚ ʪʝʯʝʥʠʝ 

ʜʚʘʜʮʘʪʠ ʠ ʩʦʨʦʢʘ ʤʠʥʫʪ ʚ I ʩʤʝʩʠ ʚʦʟʨʘʩʪʘʝʪ ʯʠʩʣʦ ʩʪʠʤʫʣʷʪʦʨʦʚ, ʘ ʯʠʩʣʦ ʠʥʛʠʙʠʪʦʨʦʚ 

ʫʤʝʥʴʰʘʝʪʩʷ. ʆʙʨʘʙʦʪʢʘ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ (6 ʵʨʩʪʝʜʦʚ) ʚʦ II ʩʤʝʩʠ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʘ ʠʥʛʠʙʠʪʦʨʦʚ ʫ ʰʪʘʤʤʦʚ ˉ 92 ʠ 97.    
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Abstract. Exclusive geographic location of Georgia, broadly contrasting natural conditions 

and high quotient of landscape placement in this country make possible abundance and divergence 

of unique natural monuments. A natural monument is a geomorphological and hydrological 

makeup, separate specimens of plants and/or fossilized objects of live organisms, as well as a 

territory where rare, unique, limited in space ecosystems having high esthetic characteristics are 

distributed. A natural monument may be a cave, a gorge, a mouth of a river, a waterfall, a lake, a 

grove of the forest, a sanctuary of rare plants and animals and even one tree (for example, 1800-

year old conifer tree in Batsari preserve). Each monument has scientific, historical, ecological and 

educational and esthetic value and it needs special protection. 

However, in our view, stemming from their importance and one-off nature, the objects 

depicted here are of equal value. Besides, the nature of Georgia, in spite of the diligent work of 

scholars for many years, still hides many natural beauty spots remaining still beyond scientist eye. 

Search for them, their study, making access roads and inclusion in tourist routes will raise tourist 

potential of the nation and will make Georgia attractive for local and foreign visitors.  

Keywords: Monuments, Krubera, limestone, Akhibokhi. 
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Introduction  

In the recent years we witness a dynamic change of the pharmacy profession towards more 

clinical orientation. From the focus on the drug itself we moved towards focus on the patient and, in 

the contemporary practice, the patient and the medical specialists are partners in the choice of 

treatment(19). According to some of the leading organisations in the field (the World Health 

Organisation (WHO), the European society of clinical pharmacy (ESCP) and the American college 

of clinical pharmacy (ACCP)), the clinical pharmacy is an area of the pharmaceutical science which 

promotes the ñrationalò use of medicines(9)(2). In fact, however, it proves difficult for a single 

organisation to summarise all the activities the clinical pharmacy includes in a simple definition. It 

could be due to the differences in the practical approach to clinical pharmacy between the countries 

in the world and Europe is not an exception(9). Many sources suggest that the clinical pharmacy has 

originated in the United States (US) between 1944 and 1946 when professor Rising, teaching in the 

University of Washington, has decided to provide his pharmacy students with real life prescriptions 

for analysis(8), although there is data for earlier activity as well(12). It is how a chain of events began 

that put a real significance on the contemporary pharmacy profession. Although the healthcare in 

Europe is one of the most developed industries in comparison with other parts of the world, the 

cultural differences between the countries and the unwillingness to accept change easily, leads to 

some specifics in the healthcare systems(22). As a result, the clinical pharmacy in Europe is 

fragmented and developed to lesser extend in comparison with the US. There are few attempts to 

map the historical evolution of the clinical pharmacy in Europe. This is important because the 

clinical pharmacy is considered an essential prerequisite for the progress of the pharmaceutical care 

ï the newest advance in the pharmaceutical science(6). Therefore, our study will try to do so in order 

to understand better the processes which happen in the contemporary pharmaceutical practice. 

Main Objectives: 

To review, describe and analyse the main events characterising the origin and the 

development of the clinical pharmacy in Europe. We are going to focus on the main historical and 

evolutionary points for the emergence of clinical pharmacy in the continent, to compare them and to 

bring forward the major advances in the practice to date.  

Methods: 

During a period of time we had been searching the literature of the following databases 

PubMed Central, ResearchGate and Google Scholar and the European association of hospital 

pharmacists (EAHP) and ESCP websites. The keywords used were clinical pharmacy, history, 

evolution and Europe. In total 1257 articles were found, only in English and Bulgarian language, 

which, along with the lack of quality analysis and the difficulty to collect information from each 

different country separately, could be seen as a limitation to our research. It was also accepted that 

there could be clinical pharmacy services practiced before the stated dates and periods, but which 

did not had been well documented. After the exclusion of the non-relevant articles, in the body of 

our systematic review 23 narratives were included. 
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Results: 

According to many authors and colleagues, the clinical pharmacy in Europe originated in the 

United Kingdom (UK) in 1960s(2), right before in the Netherlands (1970s)(11), through the 

placement of the pharmacists in the wards and the provision of medicines information to the other 

healthcare professionals and moved towards patientsô consultation and patient oriented services, 

similar to the US(12). However, the recognition of the specialty happened later in 1988(2). It is 

debatable if for the birth of the clinical pharmacy in a country must be considered its official 

acknowledgment or, like we accepted, the appearance of the first clinical pharmacy activity. A 

chain of events, like in 2003 the pharmacist prescribing was introduced(1) and in 2005 the 

opportunity to specialise in different clinical areas was given to the pharmacists(16), etc., formed the 

contemporary image of the clinical pharmacy in the country, characterised by a number of clinical 

pharmacy services, which aimed for ensuring the safety and effectiveness of the pharmacotherapy. 

Also, in the early years, in the Netherlands the pharmacists were given a digital access to the 

patientsô medical records. Thus, they were able to review and make recommendations about the 

medication therapy(11). The rest of the European countries were following. The delayed introduction 

of the specialty in Europe could be seen as an opportunity for the adaptation of already established 

practices. As an example, in most of the Europe, the scientific community had focused directly on 

medicines optimisation, rather than going through all the stages of the evolution of the profession 

towards more patient centred approach. However, with the provision of information and data 

between the countries in Europe, steadily the equivalent and unambiguous distribution and progress 

of the clinical pharmacy in the continent was ensured. Moreover, for the same process contributed 

the development in 2014 of the EAHP statements of hospital pharmacy (section 4, clinical 

pharmacy)(3). Precisely, in the most European countries, like in the UK, the birth of the clinical 

pharmacy happened in the hospitals ï Finland (1980s)(15) , Germany (1990s)(20) , Greece (1995)(21), 

Bulgaria (late 1980ʩ to early 1990s)(10), Belgium (2000s)(13), etc. At this stage there was an 

imposing opinion that the clinical pharmacy services should vary according to the individual 

requirements of each hospital setting(14). However, this declaration could be seen as an obstacle 

towards the opportunity of the harmonisation and the possibility of building of integrated standards 

for their delivery. Such standards, however, should always accept the unique specifics of each 

healthcare system, especially in the case of Europe. Despite the advances in some countries, 

however, the progress of the clinical pharmacy was very slow-paced. As the main barrier was 

considered the exclusion of the pharmacists in some places from the multidisciplinary teams, which 

is a basic prerequisite for providing of clinical pharmacy services. Other noted obstacles were the 

lack of capacity which translates mainly in the lack of human resources and time, but also the 

prioritisation from the hospitalsô administrations of the clinical pharmacy services was very low(4). 

Overall, it could be concluded though that the specialty was well enhanced in the European 

hospitals and less in the community, with very few exceptions like Ukraine(23). However, the place 

the clinical pharmacy could be delivered is each place where medicines are prescribed and used(5). 

For example, the clinical pharmacy services in the UK expanded to the community pharmacies back 

in 1991(1). With the emergence of the pharmaceutical care in 1988-1989, the clinical pharmacy 

advances in Europe sprang(6). Thus, the collaboration between the pharmacist and the physician was 

potentiated. The clinical pharmacy duties became part of the everyday professional life of the 

community pharmacists in some countries(17). The introduction of the clinical pharmacy in Ukraine 

in 1997-1998, after the pharmaceutical care movement occurred, could be one of the reasons that 

the clinical pharmacy services in the country were almost equally developed in the community and 

in the hospitals(23). Also, there was data to suggest that the clinical pharmacy activities were well 

accepted by the patients. Such assurance gave us the results from the REVISA project of the 

implementation of the medicines use review in the community pharmacies in Spain(7). One of the 

most recent advances was the introduction of non-dispensing pharmacists in the general 

practitionersô (GP) practices. For example, in the UK this happened in 2015(18).  

 

 



45 

Conclusion 

The clinical pharmacy in Europe is unevenly spread and its progress falls behind this in the 

US. The most comprehensive clinical pharmacy system is the one in the UK. However, in the recent 

years, especially after the emergence of the pharmaceutical care, it evolves fast in the other 

European countries as well. It originates and expands mainly in the hospital settings, but examples 

like Ukraine show that it could be equally developed in the community too. Collaboration between 

the countries and the organisations for ensuring best practices could see the clinical pharmacy 

advances expand more quickly and evenly.  
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 From way back it's believed that traffic on local networks is characterized by the classical 

poisson distribution. Subsequent researches have shown that network traffic has a totally different 

feature than in the teletraffic theory, that is, it has self-similar nature. The self-similar nature of 

network traffic was determined in 1993 by a group of scientists such as W. Leland, M. Taggu, W. 

Willinger, D. Wilson, who studied Ethernet traffic on the Bellcore network [1]. Concomitantly, it 

was revealed that calculation methods based on Markov models and Erlang formulas, which have 

been successfully used in the design of telephone networks, have led to unreasonably optimistic 

solutions for computer networks and inaccurate load forecasts [1]. The first and most important 

phase of this research was the development of models that characterize thefeatures of network 

traffic. 

It is known that, unlike channel switching networks, next-generation networks (NGN) are 

based on the Packet-Switching Principles. In these networks, packets move through a network as a 

whole, not individually. As a result, traffic on NGN networks has the nature of boom, which 

increases the risk of network congestion, leading to buffer overload, packet loss, and latency. 

Sudden changes in traffic also reduce the speed of data transmission in the network, as a result, the 

ratio of the maximum value of the speed to its minimum value causes get a value dozens of times 

higher [1]. Therefore, unlike Poisson processes, self-similar processes in NGN networks are 

characterized by the presence of post-impact, that is, the probability of the next event depends not 

only on time, but also on the previous event. This shows that the number of current events may 

depend on the number of previous events in the long run. The self-similar nature of traffic is 

associated with fractal processes, that is when the time scale changes, the correlation structure of 

the self-similar process remains unchanged. All these show that traffic in the large scale of NGN 

network has self-similar nature, that is the time axis looks qualitatively the same on a fairly large 

scale.  

It is known that the theory of self-similar stochastic processes is not developed as the theory 

of Poisson processes, but it characterizes the network traffic characteristics of self-similar models 

more accurately than Poisson models. The main purpose of this work is to analyze the self-similar 

nature of traffic in NGN networks and to provide the necessary theoretical basis for the study of 

these processes. In this case, as an object of the study was selected the time dependence of packet 

flow in the next-generation networks and based on it, carried out an analysis of the self-similarity 

nature of traffic in NGN networks, such as time sequence, auto-correlation function, and long-term 

dependence.  

Common type components for Time Series is cycle dependency. Each observation is very 

similar to a neighbor observation, that is, each observation is similar to the observation that existed 

at the previous period, as well. Generally, the periodic dependence is formally defined as the 

correlation dependence of the k-sequence between each ith element of the sequence and the (i-k)th 

element of the sequence. In this study, the periodic components of the time series were determined 

using a correlogram and a special autocorrelation function. The time sequence has a slowly 

decreasing or rapidly decreasing dependence [2]. If for the autocorrelation function of the X process 

the condition r(k) ͯ ὯȢὒ Ὧ + ὅȢὯᴼЊ is satisfied, then these poses have a long-term 

dependence, where ὅ -const, 0 ‍ ρ, ὒ - is a slow variable in the function for all x given 

below, that is ÌÉÍ
ᴼ
ὸὸὼȾὒ ὸ ρȢ The slowly decreasing dependent process is characterized 

by a decreasing autocorrelation function with increasing time delay [2]. Unlike slowly decreasing 
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dependent processes, rapidly decreasing dependent processes have an exponentially decreasing 

autocorrelation function in the form r(k) ”ͯὯȟ”O Њ. 

Calculation of an autocorrelation function is determined by the following expression [2]: 

r(k) = (В ὢ- ὢ) (ὢ  ὢ Ⱦ ὔ †„ ὢ                                 (1)                                                                                     

here ὢ- is the selected average of the sequence X, and „ ὢ is the selected variance of the 

sequence X, k = 0.1. 

The most important parameter that characterizes the self-similar nature of traffic is the Hurst 

exponent (H). Three types of random processes can be specified considering the Hurst exponent [2]: 

1. 0  H 0.5 ï a random process that has no self-similarity. 

2. H = 0.5 ï a completely random series analogical to random displacements during 

Brownian motion of particles.  

3. H > 0.5 ï is a self-sustaining process with a long memory and self-similarity. 

If the random process has strict self-similarity with the Hurst exponent, then while the 

condition of ὶ Ὧ ὶὯ, άᶰςȟσȟȢȢȢȢis satisfied, the Hurst exponent takes the following form: 

H = 1- (‌/2), 0 ‌ ρ                                                      (2) 

The main global characteristics of self-similar processes also include the "tail" index [2], 

which is determined by the following expression while satisfying the condition 0 <Ŭ <2: 

( σ ɻȾς                                                              (3) 

A computational experiment was conducted in order to determine Ŭ dependence on the 

Hearst "tail" index based on expression (3). The following data were used during the computational 

experiment: ‌=1,0; 1,1; 1.2; 1,3; 1,4; 1,5; 1,6; 1,7; 1,8; 1,9 ; 2,0. H=0,5; 0,6; 0,7; 0,8; 0,9; 2,0. 

Based on the results of the conducted computational experiment constructed graphics of Ŭ 

dependence of Hearst parameter H on the "tail" index (graphic 1). From the graphical dependence is 

seen that the dependence of the Pareto parameter H on the ñtailò index Ŭ is nonlinear and is 

determined by a law close to the exponential law. 

 
Graphic. 1. Ŭ dependence of the Pareto parameter on the ñtailò index H 

 

The fractal dimension corresponding to the local characteristic of a self-similar process is 

defined by the following expression:  

D = (ÌÏÇὔȾÌÏÇρȾὶ                                                        (4) 
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here N is the number of equal parts to be divided by the object, and each part is a 1 / r times 

reduced copy of the whole. 

The fractal dimension is taken as the measure of the surface area of an object's cross-

sectional area in a D‭ὲȟὲ ρ n- dimensional space with more uneven, "rough" surfaces 

corresponding to a higher D value. [2]. The relationship between the fractal dimension D and the 

Hurst exponent H is determined by the following expression: 

D = 2 - H                                                                  (5)  

here H, D - are determined by (3) and (4) expressions respectively.  

A computational experiment was conducted in order to determine the nature of the 

interaction between the fractal dimension D and the Hurst exponent H. The following data were 

used during the computational experiment: H= 0,5; 0,6; 0,7; 0,8; 0,9; 1,0. 

Based on the results of the experiment, a graphical relationship was established to determine 

the nature of the interaction between the fractal dimension D and the Hurst exponent H (graphic 2). 

As seen from the graphical dependence, the relationship between the fractal dimension D and the 

Hurst exponent H is provided by a law close to the exponential law, not a straight line. 

 
Figure 2. Rrelationship between fractal dimension D and Hurst parameter H 

 

One of the features of self-similar processes is long-term dependence. In this case, similar 

processes have a hyperbolic decreasing correlation coefficient [3] and are determined by the 

following expression: 

r(k) =(1/2)((Ὧ ρ  - 2Ὧ + Ὧ ρ )                                      (6) 

or for asymptotic self-similar processes the correlation function is equal to: 

R(k) Ὧ L(t),  kᴼЊ                                                     (7)  

here L (t) is a slowly changing function in infinity, that is lim (L(tx) / L(t)) = 1, true for all 

x> 0 states.  

Therefore, the correlation function is a decay series formed by the consecutive values of this 

function. This feature practically characterizes all similar processes and distinguishes them from 

long-term dependencies, in which the correlation function is reduced and accumulated by the 

exponential law. Long-term dependence leads to a beating of the process but allows to talk about 

any prognosis in a short time interval. 
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The aim of the work is to discuss the phenomenon of the ormotor and sensory lateralization 

and its impact on the behavior of dogs. This is complemented by an explanation of how testing paw 

preferences can be a useful tool for the right selection of the dog for work purpose in terms of 

character [5]. Asymmetry of the hemispheres of the brain, is responsible for the dominance of the 

right or left hemisphere, which determines the dominance of the right or left side of the body of the 

animal. Lateralization in accompanying animals is associated with paw preference. Individuals who 

do not have a visible predominance of one of the hemispheres are called ambilateral, or bilateral. 

Lateralization develops with the growth of the body, the acquisition of the ability to coordinate 

movements and an increase in the level of perception [4]. The most common methods for assessing 

motor bias are kong ball test, adhesive tape test and first step test [1], [11]. On the other hand, in 

order to assess sensory bias, the sense of hearing and smell is activated using a variety of sounds 

and odours (9). The preference of the right paw will be the responsibility of the left hemisphere and 

vice versa. Similarly, it is in the situation when the head is reversed to the right or the use of the 

right nostril, then the left hemisphere will be involved and vice versa. 

In their study, researchers came to the conclusion that dogs with right paw dominance (left 

hemisphere) have a greater ability to explore the environment in new situations, and therefore less 

fear [3]. Higher emotionality and reactivity to new stimuli were observed in individuals who 

preferred to use the left paw (right hemisphere) [6]. Branson and Rogers [2] found that dogs with a 

weaker paw preference during the Kong test were more susceptible to stress in response to loud 

sounds and showed more negative emotions compared to dogs with a one-sided paw preference. In 

dogs with a clear preference for the paw, noise fear was less likely to occur than in dogs with 

ambilatera [8]. Moreover, many scientists have confirmed the thesis that the right hemisphere is 

responsible for expressing fear and aggressiveness. 

When assessing sensory preferences, the basis is to record which way the dog turns its head 

at a given sound. This is necessary to interpret the dog's disposition or stress response. The 

researchers showed that dogs turn their heads to the right (left hemisphere dominance) in case of 

alarm sounds, i. e. in the case of alarm sounds. vocalization of other dogs, the sound of knocking on 

doors [9]. In the event of storms or fireworks, dogs turn to the left (right hemisphere domination), 

which may indicate that the right hemisphere will be responsible for expressing emotions such as 

aggressiom and fear. Similar conclusions were reached by scientists in 2010, who found that left-

handed animals exhibit higher levels of stress than right paw animals [7]. In the case of human-

spoken words, dogs turned as often through the right and left eyes, which may indicate that the 

reception and understanding of human speech requires the activity of both hemispheres of the dog's 

brains [12]. However, when stimulating the sense, it can be concluded that the use of the right 

nostril test for most of the test may indicate an increase in tension and greater emotional ity in 

response to the stimulation of the right hemisphere of the brain. In the case of smelling pleasant 

stimuli such as food or clothes of the owner, the animals used most of the left nostril, that is, the left 

hemisphere of the brain was activated [10]. 
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The relationship between brain asymmetry and animal behaviour is an increasingly popular 

subject of research. All studies conducted and published on the correlation between lateralization 

and behavior of dogs prove that asymmetry of the brain can not only give information about the 

preferences of the paw, but also be a useful tool for determining the propensity of the animal to 

certain characteristics, which is a useful tool for selecting a dog for a particular type of work. If a 

given activity requires the dog to focus attention, quickly learn commands and obey, then you 

should choose a dog with right - paw preference. In a situation where we need an energetic and 

creative dog, it is necessary to bet on the choice of a left- paw dog. To make the correct assessment 

of the preferences of the paw and the choice of the dog for a particular work, you need to use the 

help of a professional. 

 

References: 

1. Batt L, Batt M,  McGreevy P (2007) Two tests for motor laterality in dogs. Journal of 

Veterinary Behavior: Clinical Applications and Research 2(2): 47ï51. 

2. Branson N.J, Roger, L.J (2006) Relationship between paw preference strength and noise 

phobia in Canis familiaris. Journal of Comparative Psychology 120(3): 176. 

3. Cameron R,  Rogers L.J (1999) Hand preference of the common marmoset (Callithrix 

jacchus): problem solving and responses in a novel setting. Journal of Comparative Psychology 

113(2): 149. 

4. Corballis M.C (2009) The evolution and genetics of cerebral asymmetry. Philos. Trans. R. 

Soc. B Biol. Sci 364(1519): 867-879.  

5. Dukowicz A, Sikorska J, SzymaŒska J i in. (2015) Asymetria funkcjonalna m·zgu w 

badaniach z udziağem naczelnych. Psychologia-Etologia-Genetyka 32: 7-27. 

6. Larose C, Richard-Yris M.A, Hausberger M i in. (2006) Laterality of horses associated 

with emotionality in novel situations. Laterality 11(4), 355-367. 

7. Rogers L.J (2010) Relevance of brain and behavioural lateralization to animal welfare. 

Applied Animal Behaviour Science 127(1-2): 1-11. 

8. Schneider, L. A., Delfabbro, P. H., & Burns, N. R. (2013). Temperament and 

lateralization in the domestic dog (Canis familiaris). Journal of Veterinary Behavior, 8(3), 124-134. 

9. Siniscalchi M, Quaranta A, Rogers L.J (2008) Hemispheric specialization in dogs for 

processing different acoustic stimuli. PLoS One 3(10): e3349.  

10. Siniscalchi M, Sasso R, Pepe A.M i in. (2011) Sniffing with the right nostril: 

lateralization of response to odour stimuli by dogs. Animal behaviour 82(2): 399-404. 

11. Tomkins, L. M., Thomson, P. C., & McGreevy, P. D. (2010). First-stepping Test as a 

measure of motor laterality in dogs (Canis familiaris). Journal of Veterinary Behavior, 5(5), 247-

255. 

12. Ziňba K, PoloŒski L (2012) Przejawy asymetrii funkcjonalnej w Ŝwiecie zwierzŃt: 

lateralizacja sğuchowa, wzrokowa oraz wňchowa. Psychologia-Etologia-Genetyka 25, 57-71. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



53 

Technical sciences 

 

SYMMETRIC DNA ENCRYPTION ALGORITHM BASED ON RELATIVE INDEX  

 

Gasimov V.A. 

Dr. of technical sciences, professor head of department 

gasumov@yahoo.com; 

Mammadov J.I. 

Phd, assoc. prof. 

cabir_m@mail.ru; 

Hasanova A.A. 

undergraduate; 

ahasanova1106@gmail.com 

 

Department of ñComputer technology and cybersecurityò 

Azerbaijan Technical University, Baku 

 

Intensity of work on the use of properties of deoxyribonucleic acid (DNA) molecules for the 

purpose of cryptographic protection of information has increased significantly in recent times. This 

is explained by the fact that parallel computational methods based on DNA have been created, a 

technology has been developed to store large amounts of information in DNA molecules, and a very 

large open Gene Bank has been created where a wide range of different DNA sequences belonging 

to each of the living organisms can be used by the general public. On the other hand, the 

arrangement of nitrogen-based adenine (A), guanine (G), cytosine (C), and thymine (T), which are 

part of the DNA molecule chain for each organism, in completely different sequences also allows 

them to be used as random number sequences in cryptographic conversion algorithms. A new 

direction in cryptology, such as DNA-based encryption methods is about to form already. Unlike 

traditional cryptography, the fact that DNA-based cryptography is based on biotechnology more 

than mathematics makes it more resistant to attacks carried out through supercomputers. An 

analysis of the literature shows that in most conducted researches, the sequence of real DNA 

characters selected from the Gene Bank is used as a source of random numbers. According to the 

algorithem suggested in [1], the image encryption process was performed based on the coordinates 

of a set of chaotic points obtained by chaos game representation of a sequence of real DNA 

characters, the sequence of DNA characters and the DNA characters encoding rule. Here, 

determining the address and coding rule for DNA symbols for the selection of the sequence of DNA 

characters from the Gene Bank were performed on the basis of a secret encryption key.  

A certain part of the cryptographic methods created using the DNA sequences of real 

organisms are implemented by index-based algorithms. One of such algorithms [2] deals with the 

encryption of text-based information based on DNA character sequences. According to the method 

suggested by the authors, first, the binary equivalent of the ASCII code of the characters in the 

original text is converted to a sequence of DNA characters. The sequence of 4 DNA characters 

corresponding to each character is sequently matched with a set of DNA characters selected in a 

certain order from an open internet database. One of the positions where the matched symbols 

overlap is selected at random, and this number is accepted as the code of the current character. The 

proses continues until all characters in the text are encrypted. The original text is restored by 

performing the decryption process in reverse order on the receiving side of the encrypted 

information. In another method implemented by an index-based algorithm [3], the original text is 

first divided into 32-bit groups. The binary codes of the generated cryptographic keys are assembled 

on the binary module with those 32-bit codes, and the resulting code is converted into DNA 

characters. A group of four 4-character DNA matching 4 text characters is matched with the 

symbols, starting from a randomly selected position in a sequence of DNA characters taken from 

open internet resources. The overlapping position is accepted as the code of the appropriate 
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character of the original text. According to the algorithm, the decryption process on the opposite 

side is carried out in a similar sequence in reverse order. 

In this research work, using a sequence of DNA characters we investigated the issue of 

encrypting text-type information. In this algorithm, the encryption process is based not on the whole 

sequence of  DNA characters taken from the common Gene Bank by converting the characters of 

the original text into DNA characters, but on finding positions only in a certain part of it and using 

these positions as the cipher-text of the original text characters. If the set of DNA characters 

corresponding to the character of the original text is not found in the searched part, that character is 

encrypted and added to the cipher-text. Limiting the search range of a set of DNA characters 

corresponding to the characters of the original text in a large DNA sequence together with saving a 

considerable amount of computing resources also speeds up the encryption process as a whole.  

  The suggested encryption algorithm is implemented as follows. First of all, a sequence of 

DNA characters (DNA_seq) identified by a secret K key is selected from the general Gene Bank. 

After that, the binary equivalent of the ASCII code of the original text character is determined and 

converted into DNA characters (DNA_char) according to one of the rules shown in [1]. The xi 

random number (letôs call it the base index) is generated by a pseudo-random number generator 

(PTEG). The DNA_char set corresponding to the original text character is matched with 4 

successive characters starting from the xi position of the DNA_seq character sequence taken from 

the Gen Bank (Picture 1). If the checked character sets overlap, the number xi is taken and stored as 

the code of the encrypted character, and the process of encrypting the next character of the text 

begins. Otherwise, by adding one unit to the number xi, starting from the 1-character from the 

sliding position of the DNA_seq sequence, 4 DNA symbols are compared with the DNA_char set. 

The sliding process continues until the equality of the compared character sets is obtained. When a 

set of characters overlap, the relative index j appropriate to the number of slides is added to the 

number xi, and the number obtained is taken as the code of the corresponding original text 

character. If the relative index j is greater than 1023, the binary code of 4 characters of the DNA 

character sequence starting from that position with the binary equivalent of the ASCII code of the 

current encrypted character is added to the binary module, 1024 is added to the result and the 

number is taken as the appropriate character code. The encryption process continues in this order 

until the encryption of all characters in the original text is completed, accepting that the number 

generated by the PTAG for each character is the base index. 

The decryption process is performed in reverse sequence. First of all, as in the encryption 

process, the DNA_seq sequence, defined by the secret K key from the general Gene Bank, is 

selected here. The xi base index is generated based on the same initial conditions through the 

PTAG. To be decrypted, the cipher-code of the appropriate character is selected from the encrypted 

text, and it is checked if it is greater than 1023. If it is large, 1024 is subtracted from that code and 

the result is added according to mod2 with a binary code equivalent to 4 DNA characters coming in 

succession starting from the position in the DNA_seq sequence (xi+1023). Based on the obtained 

numbers, the character taken from the ASCII encoding schedule is taken as the decrypted character 

of the original text. If the cipher-code of the character selected for decryption from the encrypted 

text is not greater than 1023, that code is added to the number xi. The position corresponding to the 

number obtained in the DNA_seq sequence is determined, and starting from this position, 4 DNA 

characters are taken. According to the decimal equivalent of the binary code corresponding to the 

DNA encoding schedule of those characters, the character selected from the ASCII encoding 

schedule is accepted as the decrypted character of the original text. The decryption process 

continues until all the characters of the original text have been restored. 

We must note that, since the suggested algorithm belongs to a symmetric encryption 

algorithm, both parts-the sender and receiver use the same cryptographic key, and this key is 

delivered to the parts in a manner that is agreed beforehand. The selection of the DNA sequence 

from the General Gene Bank and the determination of the initial quantities of the PTAG are carried 

out on the basis of the cryptographic key used. 

Sample. Letôs suppose that, the encryption of the word ñGUNò is required. 
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A schematic description of the process of encrypting a given word based on the suggested 

algorithm is shown in the picture. The intermediate and final results of the transformations 

reflecting the process are shown in schedule 1. Letôs note that, here to encode DNA chain characters 

rule 1 shown in [1] was used: A-00, T-11. C-10, G-01. 

 
Picture 1. Schematic description of character encryption: a) 1-st (ñGò), b) 2-nd (ñUò), c) 3-rd (ñNò) 

character encryption process 

The obtained result (1261) was accepted as the cipher code of the symbol "U". Thus, the 

cipher code of the word "GUN" will consist of 632, 1261, 121 numbers. 

Table 1. Intermediate and final results of the encryption process 

Encrypted 

character 

ASCII code 

of the 

encrypted 

character 

The binary 

equivalent 

of ASCII 

code 

DNA characters 

substitute for 

encrypted 

character 

Numbers 

generated 

by PTAG 

Relative 

index (j) 

Chiper 

code 

G 71 01000111 GAGT 25982 632 632 

U 85 01010101 GGGG 10657 Not find 

in the 

given 

range 

1261 

N 78 01001110 GATC 39253 121 121 

 

The main advantage of the suggested encryption algorithm is that it significantly saves 

computing resources and speeds up encryption-decryption processes. 
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Corporate Social Responsibility (CSR) is an important area of research when considering 

the role of business in society and how business is answering the call for the pursuit of the common 

good.  

CSR as a declared strategy contributes to the sustainable development of a company and 

equips it for global competition. The concept ensures sustainable changes in business and society. 

Since companies have to take important business decisions, they should consider the ethical, 

ecological, and social impact of their decisions.  

Generally, CSR management includes knowledge, experience, and instruments for 

implementation, as well as plan and reflection of results. Scholars still discuss the main drivers and 

motivators for adopting the CSR strategy. In addition, government regulations play an important 

role in developing awareness of CSR and in promoting business ethics. Achieving pollution 

reduction is the most case reported by corporations, but other components of CSR are equally vital.   

Large businesses have great experience to discover and solve problems within the scope of 

CSR programs. They also have an opportunity to use their knowledge to overcome social 

challenges and favor the development of the whole society. Because if companies are to be 

permitted by society to survive, they should take on the additional responsibility of applying their 

problem-solving capabilities to the broader problems of the society in which they exist. 

CSR is a voluntary choice of a business to operate ethically taking into consideration the 

expectations of various stakeholders and having a positive influence on the social and natural 

environment. Consequently, beyond the ethical value, the power of this concept is in its various and 

long-term benefits, which CSR brings to all stakeholders.  

CSR model in Carrollôs pyramid includes economic, legal, ethical, and philanthropic 

responsibilities (Carroll, 1991). Later, John Elkington suggested a Triple Bottom Line - People, 

Profit, Planet (Elkington, 1998; 2004) for implementing sustainability and social responsibility in 

companies.  

Although some researchers (De-los-Ćngeles Gil-Estallo et al., 2009) have not found out the 

positive correlation between CSR and business profitability, still other studies demonstrated a 

relationship between corporate responsibility and financial performance measures (Bassen, 2006). 

CSR strategy can increase performance and competitiveness by reducing potential risks, 

improving efficiency, enhancing branding, and reaching new markets (Hockerts, 2007). 

It should be noted that CSR is not philanthropy, but rather a new business model. Business 

operations have extensive impacts on society and the environment. Consequently, managers need to 

have perception of social responsibilities (Pedersen, 2010).  

The recent research suggests that companies should proactively integrate CSR into their 

internal control systems as CSR-related management control components are connected to firm 

performance in the long-term survival (Feder & WeiÇenberger, 2021). Likewise, when CSR is 

implemented towards external stakeholders, it has an impact on organizational performance for both 

firms with stronger or weaker reputations  (Singh & Misra, 2021).  
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Furthermore, CSR has an important effect on employees' lives and work as it indirectly 

influences job satisfaction through organizational identification, and hence, it increases life 

satisfaction (Golob & Podnar, 2021).  

Additionally, cultural differences and traditions are of significance for CSR development in 

a particular country context. The implementation of CSR as a difficult task should not follow 

systematic rules or standards because each country has a unique social system (Metaxas and 

Tsavdaridou, 2010). For this reason, CSR activities in one country cannot be transferred to another 

with the same success (White & Alkandari, 2019). Therefore, the values of CSR must be adjusted to 

each countryôs peculiarities in order to obtain the desired outcome. CSR is applying effectively in 

societies where businesses operate not only for purpose of profit maximization but with social 

interests in mind. In such cultures, CSR derives most benefits to society as a whole.  

Although CSR is more advanced in developed countries, companies in developing or 

transition economies also are implementing CSR activities. CSR has the power to contribute to 

Georgia's sustainable development, achieving political aims, solving domestic problems effectively, 

and deepening international relations (CSRDG, 2011).  

Besides, Georgian society expects that business companies help to solve problems the 

country is confronting, and firms are striving contribute with their CSR programs to maintain 

reputation (Gigauri, 2021). The majority of Georgian companies carrying out philanthropic projects 

and community support programs within the framework of their CSR strategy. However, CSR is 

also seen as a communication tool for Georgian companies.  

The interest in the CSR concept has been dramatically increased since Georgia has signed 

the Association Agreement with The European Union. According to the Association Agreement 

between EU and Georgia (EEAS, 2016), "the Parties agree to promote corporate social 

responsibility, including through exchange of information and best practices. In this regard, the 

Parties refer to the relevant internationally recognized principles and guidelines, especially the 

OECD Guidelines for Multinational Enterprises" (Article 231). Moreover, the Parties also 

"reconfirm their commitment to enhance the contribution of trade to the goal of sustainable 

development in its economic, social and environmental dimensions" (The Deep and Comprehensive 

Free Trade Area Agreement (DCFTA), article 231; EEAS, 2016).  

Thus, more Georgian companies need to develop and implement CSR strategies in order to 

trade with EU countries as well as to raise labor or production standards in accordance with the 

agreements. Finally, the Georgian government should explore the possibilities of their involvement 

in supporting and promoting CSR initiatives of the business.   
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The basic condition of providing of accident-free work of building from building 

constructions is general diagnostics of the technical state, especially present defects and damages. 

In the process of model review determine the structural parameters of construction: actual sizes of 

elements, connections and weld-fabricated guy-sutures, mutual location of elements, their deviation 

from project position, concavity and curvatures of structural elements, presence of cracks, degree of 

corrosive wear of material of constructions, state of screw-bolt and riveting connections. 

At a general review the structural chart of elements, general of constructions, character of 

damages and zone, is specified with most of damages. Accordance of constructions is checked up, 

them separate elements and knots of project.  

At an inspection, conforming to of materials of constructions the requirements of project 

documentation and operating normative documents is also checked up. For determination of the real 

properties of the applied materials experimentally investigate physical and mechanical descriptions 

(durability of steel is on tension, clench, change, crumpling, shock viscidity). 

Thus, basis for the estimation of the technical state are results of primary expert information 

(PEI) on quality of elements of construction, which is set as numerical values of actual sizes of 

geometrical parameters and calculation-mechanical descriptions of material. 

The defects educed in the process of inspection have a different degree of influence on 

bearing strength of structural elements. Thus, taking into account nonlinear dependence between the 

size of rejections and parameters of bearing strength, a necessity appears for their corresponding 

mathematical presentation. 

On the basis of data of PEI and numerical and structural analysis of object the great number 

of parameters that determine in accordance with the requirements of the maximum states is formed, 

capacity of construction and building on the whole. In obedience to the standards of Ukraine, a 

qualificatory parameter is a physical parameter (index of quality), that characterizes the state of 

object, and achievement that some maximum value causes a refuse (out-of-limit state). 

For possibility of realization of mathematical operations from the association of results of 

their influence on bearing strength of elements of construction, they must be presented in a relative 

(dimensionless) form with determination of degree of their belonging to the project or (for 

calculation-mechanical properties of materials) normative value. This fact predetermines 

application of substantive provisions of theory of fuzzy sets, that allows in default retrieval of 

statistical data to estimate the degree of belonging of some qualificatory parameter him to the 

project (whether normative) value and to estimate the degree of influence of change of this 

parameter on quality of element. 

Providing of long duration and reliable exploitation of building constructions of building 

due to timely prognostication and use of models and methods of the system of diagnostics of them 

the technical state is the theoretical, technical and economic issue of the day, that needs application 

of effective decisions on all stages of life cycle of building and the ñNormative documents are 
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regulated by position on questions inspections, passport system, safe and reliable exploitation of 

productive building and buildingò. 

The building constructions of building that are in exploitation as a rule, have different 

defects and damages that have exactly unclear description of degree of the influence on reduction of 

bearing possibility, predefined by absence of statistical selection. In addition, at an analysis 

subjective presentations of experts are used. Introduction of the corresponding mathematical 

estimations based on application of theory of fuzzy sets compensates the lack of objective 

information and promotes the level of authenticity of description of the system. Farther, laying out 

of unclear by the nature information on the determined amount of intervals on a segment [0;1] 

considerably simplifies work of experts on attributing of level of damaged to one of such intervals 

instead of hard conclusion on a standard ñcapableò ï ñincompetentò. 

Bearing possibility of elements of construction is determined by the certain great number of 

parameters (geometrical, stiff, durability, mechanical). Consider that all parameters that change the 

value under act of structural defects belong to the fuzzy set of variable quantities that are one 

common characteristic ï description of bearing strength of structural element only. 

Forming of function of qualificatory parameters requires corresponding mathematical 

presentation of expert information. Formalization of PEI consists in translation of research data in 

the corresponding dimensionless great number of degrees of belonging of actual values of 

parameters, which determine accordance of bearing strength of elements of construction to the 

project or normative value taken for unit. 

During such translation in the qualificatory parameters (geometrical, hard, mechanical) of 

PEI must in the obligatory order pass procedure ranging in accordance with the degree of influence 

of the inspected parameters on bearing strength of elements of construction. 

Parameters that determine bearing strength are casual sizes, conformities to law of changes 

of that are fully described by the differential function of normal distribution. By researches from the 

theory of fuzzy sets set, that for the values of unclear functions that are near to some permanent 

parameter (for example, normative or project value), a function of belonging is near to the Gauss 

curve, that describes normal distribution of continuous casual size. 

The measure of decline of bearing strength of structural element is a relative value of 

rejection of that or other qualificatory parameter from a project or normative value.  

Then the analysis of structural risk for every element is taken to comparison of project, 

actual and maximum value of qualificatory parameters.  

A construction or her elements become unapt for exploitation, when they pass through the 

maximum state is certain, id est, such state, outside that does not stick to even one of criteria that 

determine them bearing strength or fitness to exploitation. 

At the estimation of the technical state of elements of building constructions certain 

difficulties are caused by the estimation of simultaneous influence of row of defects on the tensely-

deformed state of constructions. Through the considerable variety of types of constructions, size 

and type of the added loading, location and type of defects there is not possibility to collect 

necessary statistical material for research of change of efforts in the elements of construction. 

Obviously, that additional loading in elements, which arise up as a result of accumulation of 

defects, it is impossible to take into account superpositions on principle. 

At the same time, at the estimation of influence of present structural defects on the decline 

of bearing strength without a statistical selection from position of theory of fuzzy sets, task consists 

in determination belonging of parameters, that determine bearing strength of structural element, to 

such great number, where all totality of requirements and limitations is satisfied in accordance with 

project and normative documents. 

Degree of belonging of qualificatory parameters of element of zero-defects, where all 

requirements of normative documents are satisfied, it is determined a great number by the operation 

of association of corresponding fuzzy sets that characterize the degree of belonging of every 

element (rule of rolling up). 
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The important method of estimation of reliability of on-the-road building constructions 

indexes is research of process of accumulation of defects in constructions on all stages of life cycle 

with the use of statistical and diagnostic methods. 

As statistical methods of study of process of accumulation of defects rational and effective is 

application of model of cumulative accumulation of damages and theory of fuzzy sets that allow in 

the generalized form to estimate influence of defects on behavior and reliability of on-the-road 

object indexes.  

At application of cumulative model of accumulation of defects a process is examined on the 

basis of eventual stationary chain of Markov, at that the future value of process depends only on the 

known past value and does not depend on all previous values. The vehicle of conditional 

authenticity is thus used. 

Application of vehicle of theory of fuzzy sets allows to carry out the association of influence 

of defects on bearing strength of elements and constructions at presentation of these results in a 

relative (dimensionless) form with determination of degree of their belonging to the project or 

normative value. Thus a function of belonging can be an arbitrary function that at the same time 

allows uniting in itself influence on reliability of different types of defects indexes. 
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Located at the crossroads of cultures and religions for centuries and played a key role in 

understanding the historical tradition currently preserve its importance in the era of globalization. 

So multicultural values are new  for the whole world ,on the contrary Azerbaijan has been created  

its own values and has been an example of its humanist conception.In modern times ,the first of the 

countries of the worldôs multicultural model is based on historical traditions across the country ,is 

based on the coexistence of peoples friendship and friendly atmosphere .It is no coincidence that 

President Ilham Aliyev had declared the year 2016ôô,the Year of Multicultiralismôô for the 

preserving of multicultural traditions,to develop and to promote the highest level. [1; See also 2] 

As well as models specific to individual countries,multicultural philosopical, social political 

and other aspects to analyze the reality and to further strengthen the promotion of the countryôs 

President in the May 15,2014ôôon the establishment of the International Centre for 

Multicultiralismôôdecree was signed. Azerbaijani on the first day of operation of the new center of 

the decree in accordance with the ideology of tolerance and cultural, religious and linguistic 

diversity, in order to ensure the protection of the series began to useful work. In this regard, the 70th 

Global Forum of the UN Alliance of silviziation also emphasized the need to hold. "Overall  

multiculturalism"  understood as the co-existence on the basis of this model has been formed. 

Azerbaijan is a model of co-existence should be a key component of his three learning the branch of 

multicutiralism. Patriotism, government and nationality. For example, the patriotism of the people 

living in this area when we historically see that it is always connected to their homeland and their 

lives in difficult times and we witness all these.  National and religious groups on the issue of 

statehood have always been close to Azerbaijan; As Azerbaijanism this ideology as a whole, which 

includes the country's citizens to unite under one umbrella unit. Multiculturalism  everyone in the 

cradle of origin, regardless of race, breathes and freely operate in the meantime. We must pay 

special attention to one point in the development of the global interest in multicultiralism 

introducing its  democratic, tolerant, multicultural as a country offering non-permanent member of 

the UN Security Council as well as the selection of the show. [3] 

Becoming multicultural country the President of the Haydar Aliyev Foundation, the deputy 

Mehriban Aliyeva has played an important role in different international,world -wide and large 

scale events. [4] As noted N.Niftiyev we live in ôôMulticultiralism Yearôô and works on these bases 

as can be seen in action in the field in the multicultiralism centuries,as well as from the domestic 

audience is introduced to the international community.Coming  Azerbaijan on October 2016,Pope 

Fransisk assured that there is a Muslim country accepting multicultural values ,tolerance,religious 

and ethnic diversity.Thus,it is clear from the above that indeed multicultural,independent Republic 

of Azerbaijan is a tolerant country that respects the values and there is always a need the human 

experience of this exemplary level of study,research and promotion. 
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Presented research study focuses on topics of socio-emotional readiness of a first grader for 

elementary school education. When in socializing process, but also while working towards 

educational objectives a pupil in the first grade of elementary school faces various unknown 

situations, moreover in an unknown environment.  It is important that a teacher develops 

emotionality of a pupil while working towards the educational objectives. This determines pupilôs 

choice of methods with an emphasis on affective objectives ï emotions. Emotions represent a 

balance between pupilôs inner and outside world. Cakirpaloglu [1] describes emotions as mental 

qualities, which are created in social situations, for the further use in social context. Goleman [2], 

Shapiro [6] connect emotions and thoughts and talk about emotional intelligence, which also 

determines our behaviors. Izard [3] states, that adoption of perception of mimics happens between 

the third and sixth year of age, while the verbal control of specific expressions happens between 

ages seven and eleven.  

Emotions are becoming a key to understand oneôs self and others. Therefore, it is important 

to educate pupils in these ages through the didactic tool ï a game. The key attributes of a game are 

tension(expectation) ï relief ï experience. If a pupil experiences a wave of these subsequent 

feelings, we can claim that a pupil is playing and therefore developing his or her emotional life. 

Aesthetic games play an important role in a process of experiencing, too. These games enhance 

aesthetic feeling and support emotional stability of a pupil. Aesthetic games also cultivate a child, 

stimulate childôs imagination and its emotion of love, for example love for nature, for people, for 

toys and least but not last, they have a positive impact on childôs selflove and its love for life. 

Varholakova [9] in her publication refers to Yi-Yuan Chen, who writes about importance of childôs 

close contact with culture and art. She also emphasizes, that music and teaching music 

competencies are perceived as an important element during early childhood education. Similarly, 

we would like to put an emphasis on drama games, that closely relate to aesthetic games. Pre-

elementary period is for a child the time of significantly increased experimentation with words, 

singing, melody, rhythm, commonly occurring jointly with motion expressions. These should be 

considered as important factors from the perspective of pupilôs future education success, because in 

this experimentation process, various cognitive and emotional functions are being developed. 

 Emotions are therefore closely related to motivation. Teacherôs individual teaching strategy 

in the 1st grade of elementary school plays an important role in pupilôs motivation. This is supported 

by Petlak [5] and his research studies, which showed that pupils are being motivated by success, 

recognition and a call for action. Therefore, the whole didactic-pedagogical concept of a first-grade 

teacher should be based on this concept. We agree with Stuchlikova et al. [7] and her claim, that a 

teacher, by his teaching concept, helps pupils to handle their current problems, in order to handle 

difficult life situations that will occur in school environment. The music-motional or physical-

educational moments can also be utilized in teacherôs elementary education teaching strategy. 

However, these should only be short-term activities to relax pupils, as they do not perform the 

function, to solve a specific pupilôs problem.  

According to Vagnerova [10], emotional stability and oneôs ability to self-regulate improves 

in early elementary-school age. This is because pupils have an opportunity to practice  emotional 
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and communicational support in the group setting. Mental stability of a pupil is important to be able 

to control own emotions and can be developed by means of game. Targeted artistic-educational 

activities can also serve as this kind of games in education. Kralova [4]  also states, that music 

contributes to development of cognitive abilities, supports establishment of social relationships, 

helps relaxation, and relieves of physical and psychological stress. Upitis [8] claims, that art 

education fosters pupilôs complex development and prepares a pupil for fulfilling life, by 

representing an opportunity for learning and enjoyment. In the paper, we prefer to use the term ï 

artistic-education activities, because in pupilôs aesthetic-education activities we also utilize products 

of art ï illustrations, texts, songs etc  

The research problem of this research topic is ï Solving situations in education process 

among pupils of 1st grade of elementary school by means of artistic-educational activities.  The 

research objective is to identify, which education problems teacher face with first graders in 

educational process. Partial objectives are to determine the causes of these problems and how do 

they manifest. Simultaneously, we want to determine, whether we can eliminate these problems by 

continuous utilization of artistic-educational activities in the education process. The subject of our 

research is education problems of first graders, while the dependent variable is their socio-

emotional (in)stability and the independent variable are the artistic-educational activities. 

The research method, or more specifically the research tool used in the first phase, was a 

questionnaire. The sample consisted of 60 teachers, who teach the 1st grade class of elementary 

school. We discovered that most frequent problems that uncover pupilsô socio-emotional instability 

are ï difficulty to integrate, difficulty to overcome the separation from parents, low independence, 

but also poor vocabulary. The respondents indicate different upbringing styles in family 

environment, as the most common reason for these problems among pupils. It appears that pupils 

struggle to take responsibility for their actions and to face the consequences, often they do not 

respect the teacher as an adult authority, they have difficulties to concentrate and they do not realize 

that they are a part of a group, where certain rules must be followed. Pupils have an intense need to 

play with whatever they want, but they cannot work independently while setting up the tools before 

or cleaning after the game. Rather, they wait for the teacher and often they lose interest to finish the 

task. Similarly, to the situation of negative evaluation, pupils can also act aggressive, or argue with 

parents. Pupilôs poor vocabulary and incorrect pronunciation triggers other children to respond with 

comments or screaming, because they do not understand this pupil. We also observed issues like 

lying and exorbitant egocentrism, inability to accept the defeat or obey to established rules. 

Respondents stated that pupils blame other classmates for their own failure. Alternatively, pupils 

make fun of their classmates, to cover their own insecurity rooted in their failure.  

In the second phase of the research, based on these observations, we program, realize and 

verify the model lectures with a strategy of targeted artistic-educational activities, the purpose of 

which was to eliminate above observed problems in education process. We utilized participative 

observation as a research method in the realization phase of the research, and after the realization 

phase we conducted a group interview with pupils. We conducted 12 educational meetings with two 

classes of first graders, followed by interviews and observations. By these methods, we obtained 

research data, that were then used in the content analysis. Currently, the research is in the final 

phase, of analyzing and evaluation of research data, more specifically identifying the effects of this 

model.   

The research can be beneficial not only for the science of pedagogy, specifically 

pedagogical research of pupils of the 1st grade of elementary schools, but also from the application 

perspective. Teachers in the first grade, but also teachers in elementary schools in general, can find 

here pedagogy-didactic material, as well as advice of how to choose and integrate artistic-

educational activities into the education process with an emphasis on emotionality and social 

stability of a pupil. Partial results of this research have already shown that we should focus on 

socio-emotional problems of pupils. It appears that thanks to their expressivity, including artistic-

educational activities can have positive impact on a pupil. These activities provide a pupil with an 

opportunity to experience positive emotions ï joy, ñunexpectedò success. In the case of first 
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graders, artistic-educational activities can be considered as following:  a play with rhythm and 

rhyme in childrenôs songs in combination with a body play, with the dynamic or melodic variations, 

or a pantomimic games, or games with different materials as an inspiration for a plot ï color, paper, 

natural materials, a toy, sound, movement, echo games, vocal or motion improvisation, drama 

improvisation.  

In creative activities from the area of artistic-educational activities, in both of its aspects ï 

receptive and expressive ï the autonomous and spontaneous activity of a pupil must be maintained. 

Goleman [2] also stated, that success in school cannot be predicted based on whether a child can 

read when joining the school, but rather by childôs emotional and social abilities. Just the emotional 

ability or so-called emotional literacy is the right skill to have, to understand oneôs self and others. 

It helps us to perceive and to deal with changes in a new environment, in various situations, in 

which we need to take an action, and these often come with sinking feelings. 
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The first logical step to studying the technical losses that make up the bulk of total losses in 

power systems is to understand the full component of the losses in electrical systems (fig. 1). Losses 

in the electrical system can be divided into two categories: technical losses and non-technical 

losses. 

 

 

 
Fig. 1. Representation of power losses 

Technical losses occur due to the flow of currents in the electrical system. These types of 

losses create the following types of losses: 

Copper losses - Because copper conductors have a certain resistance, they cause losses (I2R) 

inherent to all conductors in proportion to that resistance. This is sometimes simply called 

conductive loss or, more simply, heat loss. 

Dielectric losses - these losses are losses due to the thermal effect between conductors and 

dielectric materials. Induction and radiation losses - these are created by electromagnetic fields 

surrounding the conductors [1-4]. 

The factors that cause technical losses can be classified as follows [5]. 

      - distortion of harmonics; 

      - Lumped distributed electric networks; 
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      - unbalanced loading; 

      - overload; 

      - low voltage; 

      - obsolescence of electrical equipment and non-compliance with required standards. 

The determination of technical losses is calculated on the basis of an algorithm that 

determines which components will be added to the system to reduce such losses and improve 

voltage levels. Accuracy is especially important in the calculation of technical losses because the 

difference method is used to calculate non-technical losses, in which case the technical losses are 

not included in the report. 

Non-technical losses are losses incurred in addition to the transmission of electricity. 

Examples of these losses are the condition of loads and the system, as well as losses due to 

calculation errors made when calculating technical losses. It is very difficult to measure non-

technical losses. This is because these losses are not often calculated by system operators and the 

results are not measured by devices. Examples of non-technical losses are theft of electricity 

(commercial losses), losses due to untimely payment of electricity consumed by consumers, errors 

in the reporting of technical losses, and losses due to incorrect assessment of the results of 

measurements made by devices they are. For example, non-technical losses are almost non-existent 

or negligible in most developed countries due to the timely payment of electricity bills by the 

population and advanced control and measurement systems [6,7]. 

Measures are taken to reduce losses. Various preventive measures are taken to reduce losses 

in electrical networks and systems. Here are some examples: 

            - increase of voltage in transmission lines; 

            - power lines are not left unload condition; 

            - use of appropriate materials and equipment in transmission lines; 

            - correct selection of cables and capacitor banks; 

            - reactive power compensation; 

            - equal loading of two-circuit power transmission lines; 

            - selection of transformers and motors according to needs, etc. 

Consider the sixth method, which is more complex and sensitive as an object of study. 

Equal loading of double-circuit power transmission lines 

On double-circuit lines, the power losses caused when both circuits are loaded equally are 

minimal. Assume that I = I1 + I2 for the currents in the first and second circuits, respectively, I1 and 

I2. Losses at this time: 

                                                ὖ σὙὍ σὙὍ σὙὍ Ὅ                                                  
(1) 

After making the necessary transformations, we can simplify the above expression and write 

it as follows:        

                                                       ὖ φὙὍ φὍὍ σὙὍ                                                            
(2) 

It is important to meet the following conditions to minimize losses: 

                                                                 ὨὖὨὍ πϳ                                                                               
(3) 

Double-circuit lines must always be loaded evenly and connected in parallel to the same 

tires [8]. 

Conclusion 

As can be seen, the power losses in the power grid do not depend only on the equipment of 

the system. Here, multifactorial issues, including consumers, should be analyzed and losses, in 

general, maybe categorized. The measures we have taken to reduce losses in this thesis are modern 

measures, each of which can be considered as a separate object of study. 
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The fact that people turn to artificial lighting reveals the importance of lighting in 

architecture. In short, we can realize the environment we live in with proper lighting. The type of 

material used, the type of light it reflects, the angle of this light, and the number in the environment 

are all very important factors. The right light will reveal our furniture and accessories indoors, and 

the values of our building in outdoor lighting. 

Light has a significant effect on the aesthetic integrity of buildings and all furniture. When 

considered on a city scale, the lighting work that has recently been used on the exterior of buildings 

is having a different effect on people during the day. 

The buildings we look at from different angles during the day seem to take on a different 

look at night. The light provides the colors, details, and all the aesthetic values of the buildings 

hidden in the darkness at night. The biggest task here belongs to the architect. The architect, in 

order to carry out his project, must establish a very good connection between light, color, wall, floor 

and ceiling surfaces. Choose the material according to the dimensions of the space, do not go 

beyond the style thought in the design of the interior. When choosing these materials, the type of 

lamp to be used in it, the effect of light and the energy used should not be ignored. While the type 

of light in an indoor space varies according to the type of environment in which it will be used, 

people's needs can also guide this situation. Thus, the light reflectance value is an important factor 

in the lighting calculation 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Light reflectance values of colors 

Colors 
Light reflectance value 

Very white 85% 

Very black 7% 

Light gray 60% 

Dark gray 35% 

Light red 35% 

Red 18% 

Purple 10% 

Light green 60% 

Dark green 30% 

Light blue 50% 

Dark Blue 20% 

Dark brown 25% 

Yellow 68% 
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As can be seen from Table 1, the light reflectance value  of the colors is given between 0-

100.  Due to the large number of type of one color, it is not possible to achieve optimal results with 

the values given in the table in the lighting calculations. As you can see, only 4 shades of white and 

black are given. But there are many shades between white and black. For example, "very open", 

"very open", "dark", "very dark", "very dark", "a little open", "a little dark", "really dark", "really 

open", "not dark ", "not light open " 

In order to make calculations based on these linguistic variables, it is necessary to approach 

them on the basis of fuzzy logic. 

Fuzzy logic is one of the most flexible modeling methods studied in recent years. In 

classical logic, something is either all black or completely white. According to fuzzy logic, 

something can be black and part white. In Zadeh's concept of fuzzy logic, instead of Aristotle's 

classical set of logic, which combines two definite and distinct states, such as 1 or 0, he shifted 

between sets and compared them to real life by defining certain value ranges with verbal 

expressions more inclined to human thought. 

Solution infrastructure 

Å Fuzzy logic, Fuzzy set, Fuzzy number 

Å Fuzzy logic operators 

Å Linguistic variables 

Å Operations on linguistic variables 

Å Fuzzy rules and fuzzy results 

Å Fuzzy Result System (FIS) 

Å Sample calculation 

Classical logic: 

Å Is the room light in color? NO / YES 

Å Is the room dark? NO / YES 

Fuzzy logic: 

Å Yes to some extent 

 

 
Now let's define linguistic variables in the following abbreviated form. 

Dark-D, Light-L, Very Dark-VD, Very Very Dark-VVD,  A Little Light-LL, A Little Dark-

LD, Not Very Light-NVL, Not  Very Dark-NVD, Really Dark-RD, Really Light-RL 

The mathematical calculations of linguistic variables according  are as follows. 
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In order to solve the task, the MATLAB program developed a derivative system based on 

fuzzy logic with 1 input-1 output type and 30 conditional constraint rules. Input parameter Color 

factor - "Very Very Dark" -VVD, "Very Dark" -VD, "Normal" -N, "Light" -L, "Very Light" -VL. 

The output parameter is unique: Value. 
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In recent years, the physical and chemical effects of nano-dimensional systems, as well as 

their unusual properties, have increased interest in the study of these systems and the application of 

nano oxides in the field of radiation technology has intensive nature.   The study of processes such 

as measurement effects in various compounds with functional properties and their solid solutions, 

changes in the size of crystallites as a result of external influences, amorphization is one of the main 

directions of condensed matter physics and inorganic chemistry. As a result of the acquisition of 

nanomaterials and the expansion of their application, the measurement effects have become even 

more relevant [1-3].  

Scientific studies have shown that the conversion of exothermic heterogeneous 

electrochemical energy into electrical energy through the interaction of the ZrO2 + 3mol% Y2O3 

nanoscale system is one of the ways to obtain electricity. is studied using it in theoretical 

calculations [2]. 

It should be noted that another case was recently discovered. It was found that there is an 

ionic bond on the nanoscale surfaces, where the energy of the whole depends on the curvature of the 

surface. This new phenomenon is called nanofraction, in principle, allows to control the location of 

the density of surface conditions in the forbidden zone and optimizes the effects discussed in the 

study [3]. 

When water molecules are adsorbed on the surface of the oxide, they are located on the 

surface of the surface acceptor centers. The process can be schematically shown as follows: 

 

n-ZrO2+ H2OŸ(n-ZrO2 ïH2Oads.) Ÿ(L-H2O) 

 ( L-H2O) + e Ÿ( L- H2O)*ŸL+H+OH 

( L-H2O) + ex Ÿ( L- H2O)*ŸL+H+OH 

H+HŸH2 

OH+OHŸH2O2 

H+H2Oads.ŸH2+OH 

OH+H2Oads.ŸHO2+H2 

 

Lads.-surface acceptor centers, L-H2O ï unbalanced charge carriers and adsorbed complex 

interacting with excited states. The decomposition products of water are divided into surface 

fragments [4].  

Thus, during heterogeneous radiolysis of water in the presence of nanoxides, some of the 

unbalanced charge carriers are involved in the decomposition of water, while others are adsorbed by 

the contact medium. In ZrO2 + 3mol% Y2O3 nanoparticle systems, a second type of phase transition 

was identified during the adsorption process. The tetragonal-monoclinic phase is observed in the 

adsorbed system of water molecules. The atmospheric moisture visible in this system causes a 

certain amount of monoclinic phase in the ZrO2 nanoparticles, and therefore nanoparticles with 

different energies are formed in the system. 
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Abstract. Quality ensured huge amount of milk replacer is fed to calves to advantage from 

their extra pre-weaning body weight gain than the ones fed less milk replacer; but due to impaired 

digestion of nutrients, post-weaning weight increase may be reduced. In US about 60% dairy farms 

use milk replacers along with all of the feeding applications for neonatal calves, at the same time 

western manufacturers feed less milk replacer and northeast the producers feed replacers with low 

CP %. During 1991 and 1992 study period, 11.2% of milk replacers had casein with greater 

proportion in the West of Europe. Aim of this review to apprehend well that how milk replacer 

modifies digestion with age in calves, estimation had been accomplished on 2 milk replacer feeding 

quotes on calf performance, in addition to pre- and post-weaning digestion of numerous nutrients. 

Keywords: Milk replacer, Calf nutrition, Body weight, Immunity 
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Many of us will agree that the modernity of the current world, based on scientific and 

technological progress, actively transforms moral values, moving one away from oneself, from 

one's existence, and essentially from one's soul. People find themselves in decline, deprived of 

authenticity. This post is looking for an answer to an important question; is it still possible to stop 

the decadence of society and man as such?  

My effort is to answer this complex question through Patoļka's critical view of the decline 

of man and society based on the Socratic concept of the Care of the Soul. The article explains 

Patoļka's concept of a free man, and starting from Plato, it also approaches the question of how 

today modern person, who finds himself in crisis due to the influence of science can become such a 

person. By using the method of analysis of the selected PatoļkaËs philosophical works this paper 

aims to define how it is possible to stop this state of decay and how to apply the principle of Care of 

the Soul.  

The importance of this report lies in its topicality and in the realization that this problem 

concerns the whole society as such. 

In Patoļkaôs thinking, the character of Socrates plays an irreplaceable and extremely 

important role and his impact on Patoļkaôs philosophical direction may be found almost in any of 

his works. 

Even Patoļka himself was not a philosopher, who drafted a large systematic body of work. 

Patoļka was a philosopher in movement, who would dogmatically argue certain position, but he 

reacted, so to speak, on the go, to the changed external stimuli. To Patoļka, Socrates was truly 

exceptional. Not only did Patoļka find in him the subject of philosophy and the subject of his work, 

but he also found in him an authentic way of living his own life. Patoļkaôs effort was to attempt to 

draft a philosophical position, which should have been based phenomenologically; built from the 

perspective of a person as a finite being, in a purely human sphere, which remains open on 

Socratesô path of what is good. Therefore, he attempted to understand the natural world for a 

person, which should have a dynamic, but especially historical character. 

Patoļka presents us in his philosophy of history the three basic possibilities of human 

existence. In this context, he speaks of the so-called three movements of human existence; the 

movement of anchoring, movement of reproduction and movement of truth. For us, the third 

movement is the decisive one, which Patoļka interprets as historical movement. A person 

interpreted as a historical being, which is part of a historical world, is not only characterized by care 

of his own living needs during his natural life, as is the case with the first two movements, but he 

also performs movement towards a new, free life. This life is about self-understanding, meeting 

one-self, in which the person acquires true freedom. If Patoļka offers us a free life, live in truth as a 

cure to lack of spirituality, why do we keep living senseless lives in decline and crisis? 

Patoļka saw the First and the Second World War as the culmination of a development that 

started during the Enlightenment. He argues that after the Second World War it was clear that 

history has lost the most important aspect ï what was so essentially connected to the person ï care 

of the soul, although Patoļka says that ñthe First World War was the decisive step on this pathò [1, 

p. 275]. 

In this place, I will not be describing Patoļkaôs classification of history into periods, because 

what interests us is the last stage ï the period after the Second World War, the so-called post-

European period, which in Patoļkaôs own words, is related to the end of history. DubskĨ has called 

this end of history a ñstate of certain new lack of history, to which history has paradoxically ledò [2, 
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p. 44]. And according to Patoļka, this period is characterized by the fact that the ñhave and rule 

principleò has replaced what has turned a person into caring for his soul at the time [3, p. 260].  

   Therefore, there is no wonder that in a world of these circumstances, Patoļka talks of decay 

and decaying life: ñA decaying life is one, in which its inner nerve of its functioning escapes it; one 

which is violated in its inner-most core, believing that it is a full life, but in real life it is becoming 

more and more hollow and crippling with each subsequent step. A decaying society is one, which 

through its own functioning leads to a decaying life, to a life in an abyss of what is not human by its 

nature of beingò [4, p. 99-100]. 

Patoļka is convinced that the most important aspect of history has been lost, which is the 

understanding, but especially implementation of care for the soul, which was presented by Socrates, 

and later Plato, in ancient times, because his conversion allowed for a view of the Good itself. A 

path to the Good ñhappens as an inner dialogue of the soulò [4, p. 92]. This dialogue should serve a 

person as an understanding how to take responsibility for one ownôs life and also as an 

understanding that the important does not lie in the physical world, in the cave, but is achievable 

only thanks to ascendence to the Good. And this ascendence that Plato meant and Patoļka later 

speaks of is the path to understanding this substantial, it is the boom, or the potential starting point 

for the society since the 20th century. Why? 

Since this century until today, the situation is an example how science and technology took 

control of the person and how the most important thing is the ñimprovement of physical conditions 

of life, where certain resignation to the higher, spiritual goals is apparent to himò [5, p. 183].  A 

person lives in a self-catering life, the life of everyday, a life Patoļka has described as decaying and 

as a part of some larger mechanism, he belongs to the Power. Patoļka argues that it is necessary to 

shake up one ownôs comfortable ï caring only for well-being ï position and resist the pressure of 

the Power. He sees the Power as something negative, which manipulates people to not engaging 

and to passivity. In his opinion, the Power is ñthe highest existence, which creates and destroys 

everything, to which everything and everyone servesò [4, p. 114]. Therefore, the Power is 

understood as a manipulator of people, by a blind mass of people, who have been spoiled for a long 

time. It alienates a person from himself, steals his authenticity away from him and drowns him in 

the everyday life. For many people, the means become the goal, the consumer life rolls over the 

spiritual dimensions of life. What meaning of life is left to us then? 

The paradox is that the wars, I have mentioned above, are one of the reasons for the decay of 

the human society, but on the other hand, the war front, in which a person is faced with death, may 

be, according to Patoļka, interpreted as the ñfundamental change of human existenceò [4, p. 122]. 

How should we understand this? The people, who are sent to fight, ñhave to give up on themselves, 

give up life and thus undergo a sacrifice for othersò [5, p. 189]. The term sacrifice, as Patoļka 

interprets it, this willingness to sacrifice one ownôs life, this experience of absolute freedom is one 

of the many solutions how to overcome the decaying life. The sacrifice is a possible solution for a 

person, who is capable of understanding his own being, as well as the being of others; ñothers 

maybe more than oneselfò [6, p. 412].  Naturally, we could ask the question, what about the others, 

who have not experienced the hardship and subsequently the ignition of a war front? Even though 

Patoļka speaks in many places about the willingness or readiness to go to the end, even for others 

there is a chance how to return meaning to own life, how to care of one ownôs soul and thus return a 

meaning to our modern society and break out from the bondage of the all-ruling Power. He talks of 

the so-called solidarity of the shaken: ñSolidarity of those, who are capable to understand what life 

and death is about and thus what history is all about. That history is the conflict between a bare life, 

bare and bounded by fear, and life at the top, which is not planning future ordinary days, but clearly 

sees that an ordinary day, its life and èpeaceç have its endò [4, p. 129]. 

So according to Patoļka, only those, who are capable of understanding this, only those, who 

are capable of a turn-around, met§noia, only those can be described as a spiritual person, whom 

Patoļka distinguishes from an intellectual. An intellectual is a person, who has some education and 

as Patoļka writes, ñcertain skills, eventually certain certificate, and based on it performs certain 

activity, which he/she naturally uses to earn his/her livingò [7, p. 355]. He also calls him/her a 



77 

cultural person, who performs certain activities, which he/she can describe, define, etc., but being a 

spiritual person means something completely different. This is a person, who does not lose sight of 

the negative experience of his/her life, as opposed to an ordinary person, who is attempting to forget 

about them, who is ñinstinctively trying to overcome them é (whereas) a spiritual person is 

exposed to this and his/her life consists in the fac that he/she is exposed in this wayò [7, p. 358]. It 

is in this description of a spiritual person that we can see how Patoļka imagines life in the third 

movement of human existence; existence in its own sense of the word, in the movement of truth. 

And what significance does Platoôs teaching have in this context? 

Plato demonstrates the creation of spiritual life on the character of Socrates. Socrates created 

a guide, how to not accept life itself, but to accept its problematic nature. Are we accepting the 

problematic nature of todayôs world or is it rather a non-spiritual world?  

However, Patoļka offers a cure to non-spirituality, to decay of our modern society by the 

means of the movement of truth. The solution for spiritualization of society consists of the so-called 

technical intelligence, which consists primarily of ñresearchers and applicators, inventors and 

engineers,ò to adapt the above-mentioned spiritual aspect and thus became part of the solidarity of 

the shaken [4, p. 130]. Patoļka sees in this the possible rescue to return the principle of care for the 

soul to the people of todayôs modern society; people, who will not be interested only in scientific 

advancements and filling their own pockets, but who would adopt a spiritual dimension in their life, 

thus becoming spiritual people, and who, due to discovering the ñinsufficiency of the physical 

world, will strive for the true rule of the spiritò [8, p. 245]. And this principle of care for the soul is 

closely linked to taking care of the soul of the state, and thus to the political life. And this is the 

motif of the Platonian guardians ï philosophers, ñwho are able to withstand the nonsense of a 

nihilistic period and put their lives at stake to show that it was succumbed to an illusion, that the 

meaning is securedò [9, p. 11]. 

Therefore, we can conclude that the issue is in the viewing of the values, or in their reversal. 

Todayôs person has somehow forgotten what it means to be. Today, everything is aimed at having 

as much as possible. To have power, to have means, to simply have more and more. Happiness and 

sense of existence is in the term to have to such an extent that this term, or what is hiding behind its 

meaning, is considered the goal and meaning of our existence. The happiness of the society is 

measured by economic prosperity and the success of an individual is measured based on material 

assets he owns. And this way of living did not avoid even the highest spheres of social life, 

represented by the political life, because the fact that the politician ñwill not strive exclusively and 

foremost for power and own material prosperity, but he will strive to stand out among others with 

his effort for to rise,ò became an exemption rather than rule [10, p. 464].   

Are our politicians capable of creating solidarity of the shaken in todayôs society? Are they 

interested more in the spiritual aspect and wellbeing of the society or the improvement of their own 

living standard? And if our todayôs society is democratic, why are will still not able to rid ourselves 

of the feeling that a small group of the most powerful pulls the strings in the society, the theater of 

which is the quasi-rule of the people? 
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Abstract.  The article presents the results of a comprehensive assessment of Alatau cows of 

different bloodlines in terms of milk productivity and natural resistance, and it is established that 

the level of milk productivity and indicators of natural resistance of cows.  

Key words: cows, Alatau breed, live weight, milk productivity, feeding rations, reproductive 

qualities. 

  

Introduction  

In the Republic of Kazakhstan, the main planned breed of cattle is the Alatau. Animals of 

this breed are characterized by: a large live weight, a strong constitution, the ability to acclimatize 

well in different climatic and ecological zones of our Republic. In connection with the above, it is 

expected to realize the hereditary productivity of dairy cattle [1].  As well as increasing the 

productivity of animals, the production and profitability of milk, and improving its quality, reducing 

mechanical contamination and bacterial contamination to a minimum, improving technological 

properties, as well as reducing losses in the production process, primary processing and temporary 

storage is of great importance [2]. 

The purpose and objectives of the research. The purpose of this work was to study the 

productive qualities and natural resistance of cows of the Alatau breed bred in the conditions of the 

Almaty region.  

Material and methods of research. The experimental part of the work was performed in 

"Asyl-Arman" LLP of Karasai district of Almaty region in the period from 2017 to 2020. The 

research material was cows of the Alatau breed. The milk productivity of the sex-and-age cows, on 

average for the herd, ranged from 4090.4-4590.1 kg of milk with a fat content of 3.74-3.76 %. 

The animals ' diets consisted of local feed and were balanced in terms of nutrients and 

conformed to the norms. The content for both groups was the same and corresponded to the 

technology adopted in the farm. 

The reproductive capacity of cows was evaluated by the duration of the service period, 

interbody, pregnancy rate and the coefficient of reproductive capacity (CFS). The economic 

efficiency of milk production was calculated on the basis of accounting for income and all 

production costs. 

Research results and their discussion.  

Animal reproduction is one of the urgent problems of dairy cattle breeding (Table 1). To 

improve the situation, it is necessary to have normal conditions for keeping and feeding livestock, 

as well as the correct organization of reproduction, first of all, timely and scientifically ï based 

measures to prepare heifers for insemination. 

Under normal conditions of feeding and maintenance, the high milk productivity of cows 

can not have a negative impact on their reproductive function [3]. 
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Table 1. Reproductive capacity of cows (n-10) 

Group 

Duration, days. 
Coefficient of reproductive 

capacity service period 
inter-body 

period 

pregnancy 

rates 

I 79  Ñ  15,81 359  Ñ  15,81 362 1,033 

II  85  Ñ  23,48 366  Ñ  13,48 365 0,910 

 

The duration of the period from calving to fertilization (service period) has a significant 

impact on the duration of lactation and depends on the involution of the uterus after calving, timely 

detection of pregnancy, and the state of the ovaries [4].  

Our studies found that the duration of the service period varied from 79 to 85 days in red-

spotted cows. In group II, the service period was extended by 6 days, in comparison with the peers 

of group I. The interbody period ranged from 359 to 366 days, which meets the requirements. Many 

authors believe that in Alatau crossbreeds, the service period is lengthened, and this feature is 

associated with milk productivity, i.e., with an increase in the duration of the service period, milk 

yields also increase. The degree of complexity of calving in the studied cows is presented in table 2. 

Table 2. The degree of complexity of calving in cows 

Calving flow 
Group 

I II  

Easy, % 83,4 86,6 

Requiring help, but without complications, % 3,3 0 

Difficult, with complications in the mother or fetus,% 3,3 6,7 

Very difficult with the case of the fetus,% 10 6,7 

Live weight of calves at birth, kg 35 35 

 

The assessment of the degree of complexity of calving showed by groups: light-83.4 and 

86.6%, respectively. The reproductive ability of animals is characterized by low heritability, and 

depends on many factors. The insignificant hereditary diversity of reproductive capacity in dairy 

cattle populations indicates that fertility is an evolutionarily developed trait and is characterized by 

genetic stability.  

Thus, under the same conditions of feeding and keeping, the cows of group I had higher 

milk productivity than their peers from group II, 373.0 kg and 207.0 kg, respectively. From these 

animals, a large amount of milk fat and protein was obtained, namely: fatï 185.7 kg, which is 1.7 % 

more than in the analogues of group I, 19 and 6.6% more than in the peers of group II, protein-

160.0 kg, which is 0.6 and 4.9 % more in the lines, respectively. The economic efficiency of milk 

production was calculated according to the "Methodological recommendations for determining the 

economic efficiency of the implementation of the results of research work in animal husbandry" 

(Table 3). At the same time, the cost of milk sold was calculated at comparable prices in 2019. 

Table 3. Economic efficiency of milk production 

Calving flow 
Group 

I II  

Milk yield per 1 cow, kg. 4427 4996 

Fat content of milk, % 3,74 3,76 

Production costs, tenge 59179 59179 

Cost of 1 c. of milk, tenge 1336 1184 

Sale price of 1 c. of milk, tenge 1638 1638 

Milk sales revenue, tenge 65258 73644 

Total cost of sales, tenge 58564 58538 

Profit, tenge 6694 15106 

Profitability level, % 11,4 25,8 
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The price of 1 ts. of natural milk was calculated for each line of cows, taking into account 

the mass fraction of fat. Taking into account the requirements of GOST R 31449-2013 for the 

quality of milk, the most cost-effective milk production is obtained from cows of the Alatau breed 

of group I. The level of profitability was 25.8 %, less profitable-group II. 

It should be noted that the profit from the sale of milk from cows of the Alatau breed of 

group I at the same cost was higher than that of the peers of group II, which ultimately reflected on 

profitability. 

Conclusions.  There were no significant differences between the compared groups of 

animals in terms of reproductive capacity ï service period, interbody period, and insemination 

index. The coefficient of reproductive capacity of group I and group II was 1.033 and 0.910, 

respectively. 
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Introduction  

The aim of the paper is to analyze what new methods and applications are trying to 

implement logistics companies in the process of order delivery to satisfy customer requirements. 

The sources of the paper were scientific articles published on the Web of Science research platform, 

which related to the topic as well as other publications.  

Last mile logistics problems 

In the courier, express and parcel services market, there is an increase in orders worldwide, 

especially in developing countries. This is due to increasing internet penetration and increasing the 

popularity of online business [1, p. 1].  At the same time, however, due to the high growth of e-

commerce, last mile logistics has become a relevant problem [2, p. 251]. 

One of the key problems in logistics and transport systems is the timely delivery of goods 

and services. In addition, the problem is the efficient management of the vehicle fleet and the 

assignment of routes to individual vehicles so as to ensure the most efficient collection or delivery 

of goods or services to customers whose demand is known [3, p. 960]. Couriers face significant 

challenges when delivering shipments, for example in central business districts. The increase in e-

commerce, which occurs in business-to-business (B2B) but also business-to-customer (B2C) 

business relations, has had a significant impact on increasing demand for small packages delivered 

to offices, retail outlets and other residences [4, p. 520]. 

Due to the growing nature of customer expectations, companies are trying to satisfy them by 

trying to ensure the fastest possible delivery of goods at low or no delivery costs. The result is that 

logistics companies are forced to accept various changes in connection with delivery and implement 

new technologies in the process [5, p. 1]. 

New applications and services 

In order to streamline the delivery of a consignment by courier, there is, for example, the 

design of an IT platform powered by an optimization algorithm, thanks to which the courier can 

reduce the total distance traveled by the vehicle. This would be achieved through the development 

of four software modules, which are: ETL (extraction, transformation and loading), optimizer, web 

application and map viewer [2, p. 251]. 

Online reservation systems and sensor technologies also have the potential to improve the 

efficiency of courier routes, for example in central urban areas. They provide real-time information 

on availability and occupancy levels in cargo zones. At present, a number of scanning technologies 

such as RFID, GPS and CCTV are already available, which can be used to collect data to support 

telematics landing systems [4, p. 521]. 

In the field of improving the time availability of delivery, the "post express non-stop" 

service is of great benefit to users, the concept of which is based on the fact that delivery is carried 

out at times not covered by the traditional express delivery service. For example, it is performed 

from 7 pm to 8 am on weekdays, or from 2 pm on Saturday to 8 am on Monday [6, p. 7]. 

Conclusion 

There are already several ways to streamline and simplify the delivery of an order or goods 

to a destination, and various logistics companies, carriers and businesses can apply some of the 

solutions in practice. At present, such solutions are mainly applications and software platforms that 

work to optimize delivery routes, or innovative services such as "post express nonstop".  
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Abstract: Mountain ecosystems play a special role in the sustainable development of the 

world, which is necessary for future generations to be able to use their resources. Sustainable 

development of mountain areas is proposed with the help of a mechanism for the effective use of 

their potential. 

Key words: mountain region, socio-economic system, sustainable development, anti-crisis 

management. 

 

Mountainous territories, located on all continents of the globe and occupying significant 

areas on them, are the centers of the most important national, regional and international strategic 

interests and, often, conflicts: economic, social, environmental and even geopolitical. 

The mountainous region as a socio-economic system, which differs from other territories in 

a number of ways and has some integrity, interconnectedness of its constituent elements, is an 

object of anti-crisis management, the need for which is associated with the presence of a number of 

problems faced by the inhabitants of this region: 

Å severe climatic conditions; 

Å vulnerability of mountain ecosystems to natural and man-made impacts; 

Å harsh conditions for agricultural activities; 

Å higher material, technical and energy costs of life support; 

Å underdeveloped infrastructure and limited access to social and economic services. 

The main factors affecting the sustainable development of mountain areas can be 

conditionally divided into 7 main blocks: 

1) environmental factors: natural and climatic conditions, techno genic pollution. At the 

same time, techno genic pollution should include not only pollution of the region itself, but also 

transboundary pollution (air, water), etc. .; 

2) financial and economic factors: stability of the regional budget, independence from 

subsidies and transfers from the republican budget, participation of the region in targeted programs 

and priority national projects, etc. .; 

3) industrial and production factors: restoration of the destroyed production base and 

development on the basis of small enterprises, development of mineral resources on the territory of 

the region, reduction of the region's dependence on monopolies; 

4) the presence of a developed infrastructure in the region: the presence and condition of 

roads, airports, communications enterprises, telecommunications, the availability of the Internet in 

the region; 

5) food security of the region: the state of agriculture in the region, the trading network, the 

presence and development of processing enterprises, the activity of the agro-industrial complex; 

              6) regional marketing: recognition and promotion of the region in the media, existing 

brands, national traditions and customs, regional holidays, celebrations;  

7) the development of the social sphere, culture, social activities: scientific, educational 

institutions, the availability of qualified labor resources and jobs, cultural and artistic institutions, 

the activities of public organizations (non-profit, environmental, youth, trade unions, etc.), 

interethnic, interreligious relationship [1]. 
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Regional authorities are called upon to play an important role in achieving these tasks, in 

this connection, they must change their attitude towards these territories and change priorities in 

their activities. So, at the first stage, in order to attract investment, their main task should be to 

create conditions for the development of entrepreneurial activity in the region. 

In addition, no less important are the focus on enhancing innovation, improving the structure 

of the region's economy, increasing the competitiveness of products and services, etc. This is also a 

prerequisite for sustainable development of the region. 

In general, issues of regional development often arise in relation to those territories that are 

experiencing certain difficulties, in the economy and social sphere of which crisis tendencies 

prevail. These regions include, first of all, the mountainous territories of the republic, and it is 

necessary to apply anti-crisis management to them, that is, the management of the region in order to 

prevent and eliminate the consequences of crisis phenomena. 

It can be assumed that local self-government bodies, possessing sufficient material, 

financial, organizational and other resources, could have a significant impact on the ways of 

implementing the state anti-crisis policy on their territory. 

At present, it is no secret that insufficient attention is paid to mountain territories and the 

peculiarities of their development in the Republic of Tajikistan, as a result of which they lose 

economically, and their products are not competitive in market conditions, financing is carried out 

on a leftover basis, and social and cultural programs generally bypass these regions. 

Considering that mountainous territories in Tajikistan occupy about 93% and live here, 

according to our research [2], at altitudes above 1000 m above sea level, about 930 thousand 

people, which is approximately 14% of the population of the republic, it is necessary to accelerate 

the solution of problems effective use of the potential of mountain areas and use the available 

resources for sustainable development (Table 1). 

Table 1 

The structure of population settlement in mountainous areas of Tajikistan 

 

Altitude indicators 

 territories 

 

Square 

populated 

territories, 

km2 

 

Population 

 

Density, 

people / km2 

  

thousand 

people 

 

beats the 

weight, 

 % 

At an altitude of up to 500 m 

above sea level 
19305,12 2753,1 40,40 143 

From 500 to 1000 m above sea 

level 
23419,99 3144,7 46,10 134 

From 1000 to 1500 m above sea 

level 
17604,51 582,9 8,54 33 

From 1500 to 2000 m above sea 

level 
17535,8 172,7 2,53 10 

From 2000 to 3000 m above sea 

level 
18406,8 150,6 2,20 8 

Over 3000 m. 38442,2 15,6 0,23 0,4 

Total for the republic 134714,42 6819,6 100 50,6 

Compiled by the authors based on Google Earth Pro and statistics [3] 

 

These problems faced by mountain residents and which should be included in this program 

may include: 

Å severe climatic conditions; vulnerability of mountain ecosystems to natural and man-made 

impacts; 

Å harsh conditions for agricultural activities; 
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Å higher material, technical and energy costs of life support; 

Å underdeveloped infrastructure and limited access to social and economic services. 

Thus, attention should be paid to the fact that in Tajikistan the most acute crisis situation has 

developed in the mountainous areas of the Pamirs, Jirgital region, in the upper reaches of the 

Zeravshan and some other areas, where along with natural resources, a unique ethnocultural 

potential has been preserved, which also tends to degrade ... And the abundance of conflict 

situations and natural and man-made disasters in these territories aggravate this situation and reduce 

the already low opportunities for recovery and resuscitation. 

The Pamir and Upper Yagnob groups of peoples, the inhabitants of Murghab and Jirgital are 

distinguished by ethnocultural diversity, manifested in the difference in language, settlement, 

economic management, traditions, religion and mentality of the peoples inhabiting them. The wise 

ethnocultural properties of these peoples should be part of the world heritage, be protected in every 

way and have the prerequisites for anti-crisis management of these unique territories. 

 

Findings 

1. Elimination of imbalances in the economic development of the Republic of Tajikistan and 

the solution of complex regional problems of mountainous areas, as well as the creation of 

conditions for their sustainable development, makes it necessary to move to a new economic system 

that requires deep reform of state regulation of regional development. The main in this direction of 

reform should be the replacement of administrative command management by market mechanisms, 

a change in the structure of ownership, as well as the provision of more expanded economic rights 

to the regions. 

2. Anti-crisis management of a mountainous region is a management in which foresight of 

the dangers of a crisis nature, analysis of its symptoms, measures to reduce negative consequences 

and the use of factors to accelerate subsequent development should be set in a certain way. 

3. For mountainous areas, anti-crisis regulation can become the basis for the adoption of 

regional programs, on the basis of which local authorities will be able to take a system of measures 

to withdraw their territories from the crisis, taking into account the totality of factors that ensure 

ethnocultural, ecological, economic and social development. 
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Historically, within every social formation existence of church and religion was determined 

by social factors. In the middle ages, a church had been strengthening the idea about the divine 

origin of governance. The recent history of Georgia exemplifies the cases when the government 

exploits the church for political goals. Oppositely, there are cases when the church strives to 

interfere in politics. 

This research aims to demonstrate the range of Georgian orthodox church constructing the 

Georgian ethnoreligious nationalism. how ethnoreligious identity affects the functioning of a 

modern state. 

Qualitative research methodologies are applied for this research: Case Study approach 

means observing and investigating concrete cases. The specific cases examined within this research 

will support to resolve the research question. Historical approach: observation on the historical 

events which at first, had conditioned existence of religious and then ethnoreligious nationalism. 

discussing history from the middle ages to modern time will reveal the meaning of religious 

nationalism and its future formation into ethnic nationalism. furthermore, studying historical cases 

will be important to observe the role of the church because the importance and influence had been 

changing along the periods of Georgian history. 

Conclusions: The pre-modern tradition of identity was based on religion and dynasty. As a 

religious institution, the church used to legitimize the supremacy of the dynasty and its 

representatives. Religious identity, under the church (mostly in eastern Christianity), could be 

associated with some ethnos. For example, Kartvelianò, in the middle ages, is determiner not for 

ethnos but faith. From this derived the term ï Kartvelian (Georgian) by faith. Ethnoreligious 

nationalism and liberal nationalism are different. From Observing their historical basis, it is obvious 

that Nationalism bases on liberal values in Georgia is founded by Ilia Chavchavadze. In his first 

newspaper, Sakartvelo's moambeò was explaining the meaning of republic, democracy, and 

citizenship. Ilia was writing on the necessity of pluralism and tolerance. The tradition of state 

nationalism was formed by Ilia and according to this tradition, religion is not a determinative factor 

for nationalism. Even non-Christian can be Georgian. The ethnoreligious nationalism is a non-

modern project created during the modernity. In the period of nationalism religious identity, in 

some cases, was transformed into an ethnoreligious identity that contradicts a liberal understanding 

of the modern nation by which the idea of nation is not limited by religion or ethnos. We have tried 

to illustrate the second problem. After the break of the Soviet Union, Georgia's political powers are 

frequently exploiting church for their purposes, and this encourages the church to interfere in 

political processes. This threatens the consolidation of democracy in Georgia as the milestone to 

form modern democracy is a secular state. Observing specific cases we performed that church 

frequently opposes the liberal values. Georgian orthodox church is an important factor forming 

Georgian ethnoreligious nationalism. based on this, we can claim that the churchôs anti-western 

trends, often, hinder the functioning of the modern state. This trend was formed in the period of the 

Russian empire and the Soviet Union. This point of view is dramatically different from the 1918-

1921 yearsô churchôs aspiration for which western and liberal values were natural and vital setting. 
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Abstract. A complex method of remediation of soils contaminated with heavy metals is 

developed. Modified forms of humic acids were  developed, geochemical barriers using local clays 

were created. Works to biostimulate local microorganisms required for bioremediation of soils 

contaminated with heavy metals are conducting. 

Key words: heavy metals, radionuclide, pollution, neutralization, remediation.  

 

Heavy metals pollution causes changes in natural biocenoses. They cause inhibition of  

activity in some microorganisms. There are several sources of heavy metal contamination  in 

Georgia. Arsenic, copper, lead, cadmium, strontium, strontium, nickel, chrome belong  to the main 

pollutants. The map of  pollution  with  heavy metals of the territory of Georgia is drawn up, the 

level of contamination and polluted places are identified. The most  contaminated places with 

radionuclides are identified (the southern part of Georgian Black Sea Coast of Adjara and Ozurgeti 

regions). It is necessary to determine the initial data of  heavy metals  concentration  using modern 

technologies. Thus, the development of effective methods for purification the  environment from  

heavy metals contamination  is relevant. 

Known cleaning methods are not always effective and profitable An effective and 

environmentally safe method of cleaning soils from heavy metals is the use of microorganisms. It is 

known that many microorganisms are not  subjected by severe toxic effects and it is possible to 

increase their resistance. For this purpose, selection of local bacteria and fungi able to  bind heavy 

metals in the soils is  conducted. Using  representatives of different taxonomic groups of 

microorganisms is possible. Some microorganisms during life  activity reduce  water-soluble 

sulphates of certain heavy metals (Cd, Pb, Cu)  into water-insoluble sulphides. This makes possible  

binding pollutants  in the soil that subsecvently   be  washed away with sewage. 

Synthetic surfactants are environmentally hazardous, highly toxic  substances with a low 

level of biodegradation. They also actively accumule in soil biocenoses.  Therefore, treatment of 

soils contaminated  with heavy metals  using ecologically safe biogenic surfactants of bacterial 

origin is perspective. Biosurfactants have an  ability to form complex compounds with metal ions. 

Active surface of surfactans  promotes and facilitate the desorbtion  of contaminants by microbial 

cells. Therefore, they are  effective agents in the bioremediation of soils contaminated with heavy 

metals. Selection of  biosurfactans  with environmentally safe and metallo-chelating  bilities is 

nessesary. Their similarity with the type of contamination, high mobility in the soil and long 
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existing ability should be considered. Biosulrfactants  synthesized by microorganisms fully meet 

these requirements. They have almost  completely replaced the synthesized analogues. Natural 

surfactants are biodegradable and characterized by low toxicity  and high activity in extreme 

conditions.  

In the first stage of the experiment, certain strains of microorganisms were selected for 

bioremediation, artificial contamination of soils with aqueous solutions of heavy metal salts have 

been done and soils acidity were determined. Correction of soils  acidity  with a slake lime is 

performed, which hepls to  prolong soil fertility as well.   

For absorbtion of heavy metals modified natural sorbents are used. As a components of 

geochemical barriers,  local clay minerals kaolinite  and montmorillonite are  used. That  promotes  

the deposition  of xenobiotics  and  prevent  the transfer of  contamination into groundwater.  

Natural sorbents have been modified with derivates of  humic acids extracted from peat, while 

inorganic acids and salts have been used to increase the sorption capacity. Humic acids were 

modified with iron ions Fe2+, which deacreased  the solubility of heavy metals in humic acid. This  

prevents the formation of soluble and consequently mobile complexes of metals. It should be noted 

that modified humic acids are effective sorbents for Pb2+ and Cu2+ ions, whereas in the case of Zn2+  

the degree of sorbtion is low.  

Quantitative and qualitative microbiological analysis of uncontaminated and artificially 

contaminated soil samples is carrying out. Several groups of microorganisms are isolated from the 

soil sample. At this stage, remediation is  performed by means of  Azotobacter and Nitrobacter, 

presentatives of  Nitrogen-fixing bacteria genus since their percentage distribution in the studied 

soils  compare  to other groups of microorganisms is high.  

Now, works for biostimulation of local microorganisms is carrying out. Recommendations 

for soil remediation based on the microbiological analysis of the studied soil samples  would   be 

developed. 
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Introduction:  Good appearance is often a reflection of a person's inner world and in most 

cases suggests happiness, satisfaction and success in career and personal life. The stereotype of 

physical beauty varies depending on gender, age, ethnicity and religion, social status, etc. Despite 

the differences, the only universal bridge between people as a constant expression of external and 

internal beauty, is the smile. The self-esteem of a smile affects the overall perception of the world. 

Purpose: The aim of the present study is to reflect the self-esteem of the smile, to show 

whether it has a connection with the perception of the world and whether it affects the inner world 

of the respondents. 

Methods and materials: A questionnaire with was used among randomly selected dental 

students in the Faculty of Dental Medicine, Medical University ï Plovdiv, Bulgaria. 

Results: Most of the students are pleased with their smile. It is an important means of 

communication with people and predisposes them to working with the others. A lot of students 

would prefer to change the color, shape or alignment of the teeth in order to have better 

establishment in both professional and personal fields and better self-esteem.  

Conclusion: People, who consider themselves extroverts, are communicative and pleased 

with their smile. They use it for solving problems, and are more likely to succeed in their life and 

profession.  
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Introduction:  Reproduction of an ideal smile line is of paramount importance in esthetic 

dentistry. To achieve reconstructions that are symmetric and corresponding to the patientôs face, the 

clinicians use different anthropometric reference points and planes. Thus, maximum function and 

esthetics are accomplished. For optimal esthetic results in the frontal segment of the dentition, 

interrelationships like the coincidence of the perpendiculars down from incisal edge of the canine 

and from the lateral wall of the nose are used. 

Purpose: The aim of the present study is to research whether the coincidence of the two 

perpendiculars is a rule relevant to every person.  

Methods and materials: 200 dental students from the Faculty of Dental Medicine, Medical 

University ï Plovdiv, Bulgaria were included in the research. Each one was photographed 6 times ï 

3 frontal view photos and 3 lateral view photos. The pictures were outlined using a program for 

graphic processing (Corel Draw). Randomization with step two was used to achieve objective 

results. The research was consistent to the protocol of Consort statement for standardization and 

publishing clinical results. SPSS was used for statistical analysis.   

Results: The coincidence of the perpendiculars down from the canine incisal edge and from 

alae nasi are not generally applicable, therefore cannot be used as a rule for restoring the frontal 

segment of the dentition.  

Conclusion: In order to achieve results, corresponding with each patientôs individual 

features and peculiarities, other anthropometric references should also be used.  
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Introduction:  One of the goals of esthetic dentistry is to reproduce an ideal smile line. To 

achieve reconstructions that are symmetric and corresponding to the patientôs face, the clinicians 

use different anthropometric reference points and planes. Thus, maximum function and esthetics are 

accomplished. For optimal esthetic results in the frontal segment of the dentition, interrelationships 

like the parallelism between the smile line and the interpupillary line are used. 

Purpose: The aim of the present study is to research whether this correspondence is a rule 

relevant to every person.  

Methods and materials: 200 dental students from the Faculty of Dental Medicine, Medical 

University ï Plovdiv, Bulgaria were included in the research. Each one was photographed 6 times ï 

3 frontal view photos and 3 lateral view photos. The pictures were outlined using a program for 

graphic processing (Corel Draw). Randomization with step two was used to achieve objective 

results. The research was consistent to the protocol of Consort statement for standardization and 

publishing clinical results. SPSS was used for statistical analysis.   

Results: In 55.1% of the examined women and 37.5% of the examined men no parallelism 

between the examined lines was present. As a whole, there was no parallelism in 46.1% of the 

examinees.  

Conclusion: In order to achieve results, corresponding with each patientôs individual 

features and peculiarities, other anthropometric references should also be used. Within this research, 

it was established that every third man and every second woman lacked parallelism between the 

interpupillary line and the smile line.  
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Introduction:  To restore deeply fractured teeth, the excess gingival tissue is excised in 

order to free up space for the impression material to enter or for the intraoral CAD/CAM scanner to 

inspect the prosthetic field. In order to take an accurate and detailed impression, the impression 

material must envelop it and come into close contact with it. In addition, when taking the 

impression, the thickness of the material must be sufficient so as not to tear the part adjacent to the 

gingival sulcus. The removal of gingival tissue is performed with various surgical means ï an 

electrocautery device, a diamond bur for marginal-rotational curettage, a ceramic bur, a surgical 

laser, etc. 

Purpose: The aim of the present study is present a clinical case of CO2 laser gingivectomy 

prior to taking a post-and-core impression, as well as to evaluate the advantages and disadvantages 

of the method. Histological specimens were taken to assess the incised surface and to monitor tissue 

healing over time. 

Methods and materials: In a patient with a deeply fractured tooth 47, it was necessary to 

cut the excess gingival tissue lingually in order to make an indirect post-and-core restoration. 

Surgical excision was performed using a CO2 laser. Excellent hemostasis was observed, which 

facilitated taking the impression at the same visit, as well as an excellent healing process.   

Results: Surgical laser gingivectomy was fast, convenient and with an excellent hemostatic 

effect compared to classic methods. Tissue repair was accelerated due to the fact that lasers reduce 

the number of bacteria in the field and have a good healing and regenerative effect. 

Conclusion: In the case of laser gingival excision in deeply fractured teeth, the impression 

can be taken at the same visit. 
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Introduction:  Gingival displacement is an essential stage in fixed prosthodontics, related to 

the accuracy of the future restoration. Information about the finish line and the emergence profile of 

the tooth is obtained after displacing or removing the inner wall of the gingival sulcus epithelium. 

That is why it is extremely important for clinicians to be acquainted in detail with the classical 

(mechano-chemical) and surgical methods (troughing) for gingival displacement prior to impression 

taking.  

Purpose: The aim of the present study was to examine the awareness of Bulgarian dentists 

about the various surgical methods for gingival displacement. 

Methods and materials: An anonymous survey was conducted among Bulgarian dentists. 

Two questionnaires were prepared, which contained specific questions (the questions in the two 

questionnaires were similar and contained open and closed answers) and were filled in a certain 

sequence. The first questionnaire (containing open-ended, non-directing questions) provided 

information on the respondents' knowledge of surgical methods of retraction, their application in 

practice and the availability of tools for surgical retraction in dental offices. After completing and 

submitting the first questionnaire, the subjects are given a second questionnaire (with closed, 

guiding questions), which specifically lists the surgical methods of retraction.  

Results: Dentists were less familiar with the surgical methods, compared to the classic ones. 

There was a lack of information, especially about the contemporary surgical retraction devices ï 

e.g., dental lasers. The most commonly used surgical retraction method was the rotary curettage 

with a diamond or a ceramic bur. 

Conclusion: An information campaign must be held on the classic and contemporary means 

of gingival retraction. The clinicians need to know the advantages and disadvantages of the 

different methods, so that they can choose the most appropriate one according to the clinical case. 
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In developing countries through a free market economy, the optimal proportions of small, 

medium and large enterprises are achieved mainly by following the accepted principles. The 

measurement structure of enterprises in these countries is formed in such a way as to increase the 

level of economic development of the country, reduce or eliminate social tensions, increase 

production efficiency and product quality. 

State support for the development of entrepreneurship, among other measures, involves the 

involvement of a wider population in this sector, the creation of favorable conditions for the 

realization of people's business potential. In order to achieve the effectiveness of economic and 

social development, to benefit from economic development and growth, members of both sexes 

must use their opportunities. 

According to some sources, one of the most important branches of entrepreneurship, even 

the first, is considered to be individual entrepreneurship. Individual entrepreneurship - is free 

economic management in various areas of activity (except for those prohibited by law) carried out 

by the subjects of market relations in order to meet the demand for goods (works, services) and 

obtain the necessary profit (income). Individual entrepreneurship is carried out by one person. , he 

makes decisions alone. This type of activity includes entities engaged in entrepreneurial activities 

without establishing a legal entity. In other words, individual entrepreneurial activity is an activity 

carried out by individuals for the purpose of earning income on an individual basis, based on 

personal (private) property, assuming responsibility and risk. 

Individual entrepreneurship also reflects economic activity alone. This type of activity is 

important for the improvement and sustainable development of the economy. , is of particular 

importance in recognizing the wide choice of consumers. At the same time, we can note that the 

development of individual entrepreneurship in the country helps to increase the country's export 

potential, the involvement of local raw materials in production and their proper use. 

Individual entrepreneurship, which reacts immediately to changes in market conditions, 

provides the necessary flexibility to the market economy, and if demand increases, individual 

entrepreneurship develops rapidly. In case of a decrease in demand, a certain part of individual 

entrepreneurs closes their business or turns to other activities. As a result, individual 

entrepreneurship has the task of overcoming fluctuations in the economic situation. 

Today, individual entrepreneurship is an integral part of the modern market economic 

system. In the context of global changes in the economy, economic processes in the region and 

market reforms, the development of individual entrepreneurship is taking on a new form that is 

important both in the country and in its regions. Thus, it is impossible to imagine the effective 

development of the economy and society as a whole without this direction of activity. The 

development of individual entrepreneurship is a necessary element of the modern model of a 

competitive market economy. This mechanism of action, as an important component of the modern 

economy, contributes to the protection of competition and forms a class of individual entrepreneurs. 

Recently, the number of women entrepreneurs in Azerbaijan, as in other countries, is 

growing. If we look at the situation as of January 1, 2020, we see that the total number of officially 

registered individual entrepreneurs in our country is 914,621 people. Of these individual 

entrepreneurs, 198,305 (22%) are women and 716,316 (78%) are men. The number of individual 
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entrepreneurs belonging to the male sex increased by 8.4% compared to last year (66,1004 people 

in 2018), and 9.4% for women (181,273 people in 2018). 

17.4% of the total number of individual entrepreneurs operating in the processing industry in 

the country are women (3173 people in 2018 - 17.6%) individual entrepreneurs, 82.6% (14815 

people in 2018 - 82.4 %) are male individual entrepreneurs. 

Over the past year, there has been a slight increase in the number of male individual 

entrepreneurs and a decrease in the number of female individual entrepreneurs. Individual 

entrepreneurs operating in the processing industry are quantitatively comparable to other sectors. In 

the general ranking of female subjects, it is in the 10th place (8th place in 2018), and in the 7th 

place of male subjects (in 5th place in 2018). 

Measures implemented within the economic reform program implemented by the President - 

the suspension of inspections of business entities, the establishment of boards of appeal, the 

introduction of investment and export promotion mechanisms, improving the licensing system and 

other state support measures have a special role in the development of women's entrepreneurship. 

The Association of Women Entrepreneurs of Azerbaijan was established in 2017 with the 

support of the Ministry of Economy of the Republic of Azerbaijan, the State Committee for Family, 

Women and Children, the National Confederation of Entrepreneurs (Employers) of Azerbaijan. 

The main goal Association established in the framework of the implementation of the 

Strategic Road Map is to play an important role in the development of women's entrepreneurship, 

improving the mechanism of attracting new women, coordinating the activities of entrepreneurs and 

expanding cooperation, as well as accelerating the development of the non-oil sector, expanding the 

country's export potential. to become an important institution. 

One of the main reasons for the growth rate is the continuation of a series of measures 

through the support mechanisms established for the development of women's entrepreneurship in 

the country over the past years. As with any business activity, an important factor in the 

development of women's entrepreneurship is the availability of the necessary financial resources. 

The documents adopted to improve the activities of the National Fund for Entrepreneurship Support 

have expanded the opportunities for women entrepreneurs to receive financial resources by forming 

an effective mechanism for financing entrepreneurs. 

The participation of women entrepreneurs in events held abroad to study international 

experience in entrepreneurship is always ensured. Thus, according to the memorandum signed 

between the Ministry of Economy of the Republic of Azerbaijan and the Federal Ministry of 

Economy and Technology of Germany, 57 out of 277 entrepreneurs in the country under the 

program "Professional Development in Business Management" are women entrepreneurs, including 

in the first half of 2016 3 out of 21 entrepreneurs, being women entrepreneurs, were sent to 

advanced training courses in Germany. 

At present, it is necessary to take appropriate measures in many areas for the development of 

women's entrepreneurship. Supporting and regulating women's entrepreneurship is an important 

step towards achieving gender equality in society. 

The above, of course, can be considered a positive factor in increasing the number of women 

entrepreneurs. Incentives for the development of women's entrepreneurship, including education 

and consulting services for women entrepreneurs, lending and other benefits, should be developed 

and submitted to the country's leadership as soon as possible. In the development of projects and 

programs in this direction, women's employment should be in the focus of attention, especially in 

our regions, and research should be conducted to identify more promising areas of women's 

employment. 

As a result of these measures, the opportunities for women's economic initiative in 

Azerbaijan will be significantly increased, and the share of such entities among small and medium 

entrepreneurs will increase. 

 

 

 



97 

Economic sciences 

 

VAR MODEL PARAMETER ESTIMATION OF THE RELATIONSHIP BETWEEN 

SPORTS INDUSTRY DEVELOPMENT AND ECONOMIC GROWTH  

 

Kharchenko T.ʆ. 

PhD in Economics, Senior Lecturer of  

Public Management and Administration Department 

Sumy National Agrarian University 

Liu Ziming  

Phdôs student of  

Public Management and Administration Department 

Sumy National Agrarian University 

 

With the development of economy, people's pursuit of quality of life is increasing day by 

day, which lays a foundation for the development of sports industry in China. For example, in some 

western developed countries, the contribution of sports industry to economy has far exceeded that 

of traditional industry and become a new growth point of economic development. Although China's 

sports industry has made certain development, it is still in its infancy. Compared with the western 

developed countries, the development of China's sports industry is still relatively slow, and there are 

still some problems to be solved in the development of sports industry. This paper mainly studies 

the relationship between sports industry and economic development in China. Based on the 

statistical index data of national economy and sports industry development from 2011 to 2020, the 

relationship between sports industry development and national economic growth in China is 

empirically analyzed by using mathematical statistics and VAR model. 

Data sources and processing. This study mainly analyzes the relationship between sports 

industry and economic growth in China, and selects added value (TYC) and gross domestic product 

(GDP) as the analysis variables. The sample range is 2010-2020. The data are mainly from China 

Statistical Yearbook, China Tertiary Industry Statistics Bulletin, State Sports Administration Sports 

Industry Statistics Bulletin, etc. 

Since added value (TYC) of sports industry and gross domestic product (GDP) are time 

series, there may be heteroscedasticity. Therefore, before the VAR model is empirical, the TYC and 

GDP are pretreated and recorded as lnTYC, lnGDP by taking the natural logarithm of variables This 

method does not change the cointegration relationship of the original variable, can make the time 

series linear and eliminate the influence of heteroscedasticity. 

Stationary test. To prevent pseudo-returnreturn phenomenon when establishing the VAR 

model of sports industry added value (TYC) and gross domestic product (GDP), it is necessary to 

test the unit root of the sequence separately. In this paper, the ADF method is used to test the 

mathematical expression: 
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ȹ is a first order difference operator, Yt, Yt-1 are variable values for period t, t-1; t as a 

temporal trend; Ŭ displacement, ŭ coefficient t the trend term; ɓi, (i = 1, é, T) is an unknown 

parameter; p is lag value; Ůt is a random disturbance term. ADF test assumes, H0 : ɔ = 0, H1 : ɔ = 1. 

If the ADF test value is greater than the critical value, H0, accepted That is, the sequence has a unit 

root, Is a nonstationary sequence; Conversely, H1, accepted is a stationary sequence. 
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Table 1 

Stationary Test of Added Value and Gross Domestic Product of Sports Industry 

Variable ADF (C, T, 

K) 

  T statistics   P 

Value 

Stationeriness  

   1 % critical 

mass 

5 % critical 

mass 

10 % critical 

mass 

  

lnGDP -

0.320854 

C,0,1 -5.295384 -4.008157 -3.460791 P>0.1 non-

stationary 

lnTYC 9.401833 C,0,1 -2.816740 -1.982344 -1.601144 P>0.1 non-

stationary 

lnGDP -

1.046988 

C,0,1 -2.847250 -1.988198 -1.600140 P>0.1 non-

stationary 

lnTYC 0.208164 C,0,1 -2.847250 -1.988198 -1.600140 P>0.1 non-

stationary 

2 

lnGDP 

-

3.535064 

C,0,1 -2.937216 -2.006292 -1.598068 P>0.1 stationary 

2 

lnTYC 

-

3.005171 

C,0,1 -2.886101 -1.995865 -1.599088 P>0.1 stationary 

Source:calculated by author. 

 

Table 1 shows that the ADF test values lnTYC, lnGDP the sequence are all greater than the 

critical values at 10% confidence level. Under the assumption of H0, the two sequences have unit 

roots and are nonstationary sequences. The first order difference is carried out for the two 

sequences, ADF the test values are still greater than the critical values at the 10% confidence level, 

and the first order difference sequence is ȹlnTYC, ȹlnGDP a nonstationary sequence. After the 

second order difference, the ADF test value is still less than the critical value at the confidence level 

of 1%, and the second order difference sequence ȹ2lnTYC, ȹ2lnGDP is a stationary sequence. 

Hence the lnTYC, lnGDP, there is a second order single integral I(2), at the confidence level of 1%, 

that is, the second order difference becomes a stationary sequence, which satisfies the stationary 

condition. 

Table 2 

Test of Co-integration Relationship between Added Value and Gross Domestic Product of Sports 

Industry 

Hypothesis 
Characteristic 

value 

Trace test 

statistics 

Critical value 

(5%) 
P value Conclusion 

None 0.941846 25.60191 14.26460 0.0006 Reject 

At most 1 0.000989 0.008909 3.841466 0.9244 Accept 

Source:calculated by author. 

 

Table 2 shows that, the original hypothesis none. There is no cointegration relationship 

between sequence lnTYC and lnGDP. The statistical value of the trace test is 25.60191, 14.26460 

(P < 0.01), considering that there is at least one cointegration relationship. The original hypothesis 

At most 1 shows that the sequence lnTYC has at most one cointegration relationship with the 

lnGDP. This assumes a trace test statistic of 0.008909, below the 5 % confidence interval critical 

value 14.26460 (P > 0.05), accept the original hypothesis. The standardized cointegration equation 

estimated from the results of the cointegration test is as follows: 

lnGDP = 0.738763lnTYC + 7.212310 

The fitting index of cointegration equation is R2=0.983076, FR2=522.7809 (PFR2 = 0.01), 

which indicates that the fitting effect of cointegration equation is good and the long-term 

equilibrium relationship between them can be well reflected. 
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Conclusions.There is a high correlation between sports industry and economic 

development. Sports industry should be based on a certain level of economic development, at the 

same time, the development of sports industry to a certain stage will have a "multiplier effect ". The 

development of sports industry in China has played an important role in stimulating domestic 

demand, promoting economic development and growth, and promoting the construction of socialist 

spiritual civilization. However, compared with the western developed countries, China's sports 

industry is still in its infancy, and the role of sports industry in economic development is still very 

limited. Therefore, the development of sports industry has become a new growth point of economic 

development. Only by actively adjusting the structure of sports industry, formulating strategic plans 

for the development of sports industry in time, and speeding up the reform of market value and 

competition mechanism of sports industry, Can let sports industry play its important role in 

economic growth. 
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Introduction. The debate about the nature of the optimal blood flow parameters in 

cardiopulmonary bypass devices continues. The pulsating flow during cardiopulmonary bypass can 

prevent the development of centralization of blood circulation, tissue hypoperfusion, stagnant 

processes in the microvasculature, accumulation of metabolites, initiation of buffer shifts, which 

often occur during perfusion with constant blood flow. In roller and centrifugal pumps, pulsation is 

achieved by a sharp acceleration of the rotation of the axis, therefore, with an increase in the release 

into the arterial bed, the pumping of blood into the pump will certainly increase, that is, the 

prerequisites for pulsation and collapse of the veins are created. In addition, when trying to pulsate, 

trauma to blood cells increases and, accordingly, hemolysis increases. Thus, roller and centrifugal 

pumps are structurally continuous flow blood pumps and their use in a pulsating mode is 

impractical. On the other hand, these are clinically proven pumps with a number of significant 

positive characteristics: small initial filling volume, ease of control, reliability, and relative 

cheapness. 

The aim of the study was to develop and create a preclinical device (pulsator) that 

transforms the continuous blood flow into a pulsating one. 

Material and methods. A prerequisite for the realization of this goal was the refusal to 

transform the pumps themselves and their control systems. The transformation of a continuous 

blood flow into a pulsating one is achieved by placing a pulsating device (pulsator) at the end point 

of the arterial line. In the device we have developed, the pulse wave is formed by periodic clamping 

and release of the arterial line. Compression of the line stops blood flow in it. When the pipeline is 

released, blood is ejected under the accumulated pressure during clamping. Specially developed 

software control ensures the operation of the pulsator in two modes. When the device operates from 

its own (internal) rhythm, it is possible to arbitrarily adjust the percentage of systolic-diastolic ratio, 

as well as the frequency of pulsation. With cardiosynchronized operation of the apparatus, the 

control system is guided by an external pulse of the cardiogram and places the pulse of the pulsator 

systole between the R waves of the cardiogram. The possibility of shifting the beginning and end of 

the systole within the R - R interval is taken into account. This parameter, together with the 

parameter of the pump itself, is able to regulate the rate of rise of the device discharge pressure. 

According to the developed scheme, the mechanical part of the pulsator was assembled, consisting 

of a line clamping module and a micro servo drive. The body of the control panel is assembled 

taking into account the location of various microcircuits in it with the ability to connect a computer 

tablet with it. The dimensions of the actuator (5 x 5 x 10 cm) do not prevent it from being 

positioned on the arterial line with a holder fastened on the stand of the perfusion device or on the 

operating table. 

Results. Bench tests of the pulsator have demonstrated the reliability of its operation in 

various load modes with continuous 12-hour operation. The following main parameters of the 

device were monitored: 
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¶ the ability to change the heart rate (from 30 to 250 beats / min); 

¶ the possibility of changing the systolic-diastolic ratio (1-99%); 

¶ the ability to switch to syn- or counterpulsation, synchronous with the cardiogram; 

¶ the possibility of shifting the time of the beginning of cross-clamping of the line in 

the interval R - R; 

¶ the possibility of shifting the time of the trunk release in the R - R interval. 

Discussion. Many years of experience in the use of artificial blood circulation in cardiac 

surgery and in related fields of medicine, showed the enormous potential of the method and strictly 

differentiated the indications for its use. This experience shows that in situations of cardiac arrest, 

artificial circulation supports the necessary bioprocesses in the body. However, with the restoration 

of cardiac activity, when the heart must take on the entire load of the systemic circulation, for a 

certain period of time, it is legitimate to transfer the full artificial - into auxiliary blood circulation. 

The aim is to maintain stress-relieved myocardial arrest and relieve stress. This is achieved by 

cardiosynchronized counterpulsation, when a certain volume of blood is taken into the blood pump, 

the right ventricle is unloaded, and when this volume is pumped into the arterial bed, after the 

completion of systole and closure of the aortic valves, the myocardium of the left ventricle is 

unloaded. All these possibilities are incorporated in the pulsator and its control system developed by 

us, which is confirmed by the parameters implemented by it at the stand. 

Conclusion. The use of continuous flow blood pumps to produce a pulsating flow is 

theoretically unjustified. The developed pulsator with an external clamping mechanism of the 

arterial line and digital software is capable of converting the continuous blood flow of roller and 

centrifugal pumps into an efficient, more physiological pulsating blood flow. 
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INTRODUCTION  

Coronavirus interferes in everyone's life, in employment, business, but also in the 

functioning of the economy. Many are worried about their health and the health of their loved ones, 

some are afraid of losing their jobs and income. Fewer job offers, lower sales, sales and corporate 

profits, rising unemployment, or insolvency. This is how we could characterize the situation on the 

labour market during a pandemic. The impact of the pandemic was already visible in April 2020, 

when the unemployment rate rose. The question is which sectors are most at risk and how long will 

the consequences of the pandemic itself and the associated restrictions persist [1].  

The services sector, also referred to as the tertiary sector from the point of view of the 

national economy, includes all sectors of human activity whose essence is the provision of services, 

i.e., the provision of work, knowledge, finance, infrastructure, products, or a combination thereof. 

Called from the point of view of the national economy as a tertiary sector, it includes all branches of 

human activity, the essence of which is the provision of services, i.e., the provision of work, 

knowledge, finance, infrastructure, products or a combination thereof. It represents a significant part 

of the national economy of modern economies - organizations providing services (service 

providers) generate about 60% of GDP in developed countries and this share is still growing [2]. 

The services sector includes virtually all organizations (i.e., except the raw materials 

processing industry and agriculture) which, by the subject of their activity or business, fit into at 

least one of the services sectors [3]. 

 

METHODOLOGY  

To achieve the goal of the paper, it was necessary to conduct primary research, using the 

method of electronic inquiry. Companies in the field of trade and services from the Zilina and 

Trencin regions in Slovakia were contacted. 

The formula used for the base files, which are smaller than 100,000 respondents, was used 

to calculate the respondentsô sample. The reliability of the estimate was set at 95.5% and the 

maximum allowable margin of error is set at Ñ 8.5%. The size of the basic set N is 87 660 (the sum 

of all companies in the field of trade and services in the Zilina and Trencin regions). Based on the 

calculation, it was necessary to obtain answers from at least 139 respondents of our target group.  

Within the research activity, the research goal was defined as follows: 

Research goal: "Examination of the impact of the COVID-19 pandemic on the viability of 

companies in the trade and services sector in the Zilina and Trencin regions in Slovakia." 

RESULTS 

According to a study conducted in Slovakia, more than 70 % of companies felt negatively 

about the pandemic itself and the emergency.  Along with the pandemic came restrictive measures 

by the government. They were most felt by companies providing accommodation and catering 

services, where the pandemic had a negative impact on 92 % of them. The impact of the 

extraordinary situation was mainly reflected in corporate revenues. More than 80 % of the 

companies surveyed said that the COVID-19 pandemic had a negative impact on their sales, mainly 

due to a decline in domestic orders and due to anti-pandemic government measures. Among the 

industry, the hotel and gastronomy industry probably faced and still faces the biggest problem, 

which was also reflected in their sales - up to 96 percent of companies saw a decrease in sales [4]. 
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The viability of companies in the trade and services sector in the Zilina and Trencin regions 

in Slovakia during the second wave of the COVID-19 pandemic was analyzed by our primary 

research. The following figure 1 shows the viability of these companies. 

It is clear from the figure that up to 57.14% of companies in our target group felt the impact 

of the COVID-19 pandemic in a negative sense. The companies recorded a significant decrease in 

sales, which resulted in a slight profit, loss or even the liquidation of the company itself during the 

period under review.  

 
As many as 52.94% of companies that felt the negative impact of the pandemic experienced 

a significant drop in sales and ended up in a loss. Although 42.65% of companies recorded a 

significant drop in sales, they were still able to make a modest profit. These are companies that have 

been able to adapt to a pandemic situation, for example by building an e-shop or creating a 

collection point at the store. The saddest impact of a business pandemic is the liquidation of a 

business. As many as 4.41% of companies in the trade and services sector in the Zilina and Trencin 

regions in Slovakia ended up in liquidation. 

 

CONCLUSION 

The COVID-19 pandemic has a huge impact on people's lives, businesses, and communities. 

Change is happening in the world daily, and we know that companies face significant challenges 

that they need to respond to quickly. The economic crisis of 2020 caused by the COVID-19 

pandemic has put tens of thousands of companies and sole traders in the world. From the economic 

point of view, small and medium-sized businesses are most affected by it. It is up to the companies 

themselves how they can adapt during the COVID-19 pandemic, whether they can turn it into an 

opportunity and change their business, or they will face consequences that may end in the 

liquidation of the company. 
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Abstract.  The  boundedness of diffusion semi-group maximal functions, Riesz transforms, 

their adjoints and their commutators, Littlewood-Paley quadratic functions related to the 

Schrºdinger differential operator -Ў+V is established in generalized weighted grand Lebesgue 

spaces on Ὑ , d σȟ where the potential ὠ satisfies a reverse Hºlder inequality with exponent 

greater than ὨȾς. The class of weights, more general than Muckenhoupt's, is used. 
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Abstract. Nowadays, global and local tourism sector is in crisis at post COVID-19 era. This 

study presents efficient hydraulics sustainable design facilities that could provide solutions for safe 

building facilities supporting alternative types of tourism mitigating risks. Economic activity today 

is still based on the model of production and consumption: extract/produce and consume/throw, 

which exhausts natural resources and generates waste. An efficient economy for all in the society 

should adopt particular effective construction green designs with the optimization of sustainable 

designs that promote sustainability, clean technologies, avoiding chemical toxic pollutants to the 

environment. In this way are supported of economic instruments that promote particular goods in 

circular bio-economy. Hence, the concept of green Circular Economy (CE) has received increasing 

attention between policymakers and stakeholders worldwide. This work aims to present the 

importance of useful geo-environmental designs within green construction facilities suporting 

alternative types of tourism in the green CE. Useful Building Information Management utilities are 

necessary combined with e-learning solutions in the linkage between emerging environmental 

technologies, vocational education, green CE and solutions for tourism in crisis at post COVID-19 

pandemic era.  Findings show that more research is needed about tourismôs intersection with green 

CE in order to generate effective construction design solutions towards a more sustainable tourism 

industry creating new jobs for the good of the society at post COVID-19 pandemic era.  

Keywords: Circular economy; CE principles; emerging green technologies; health tourism; 

rural tourism; cultural tourism; maritime sector; renewable energy; heritage tourism; medical 

tourism; sea tourism; green tourism; ecological tourism; green chemistry; sustainable 

development; waste management; waste water design; landfill emissions; irrigation design; water 

resources; sustainable construction designs; hydraulic works; e-learning; vocational education; 

environmental health; public health; COVID-19; digital training utilities; monitoring utilities; 

distance education   

 

Acknowledgments: The authors acknowledge the support of this work according to relative 

E.U funded project by European Structural and Investment Funds and Greek Ministry of 

Development and Investments for the funded code project N5ɄT-13333 ESPA, Corporate Pact for 

the Development Framework. 

  

 Nowadays, due to the circumstances at post COVID-19 pandemic era are becoming 

necessary the advancements in information telecommunications technologies between distance e-

learning programs that are rapidly expanded and the distance education is now defined as "the 

acquisition of knowledge and skills through mediated information and instruction, encompassing all 

technologies and other forms of learning at a distance" (United States Distance Learning 

Association,1998). The most preferable aspects of the distance e-learning technology students are 
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reading the proper digital material or printed one, viewing video lectures remotely, participating at 

interactive e-learning lessons with avatars using the right platforms and sending completed 

assignments over the Internet. According to the opinion of most students, the great advantage of 

distance e-learning is the ability to combine work and study and self-determination of the study 

time and place.  

Proper case studies should be presented to students, graduates and stakeholders so as to 

encourage them as self motivating learners, with proper visual reading, ICT's, e-learning schemes 

[1, 2, 6]. There is undoubtedly potential in technology to teach in ways that lead to deeper e-

learning experiences, and training case studies should be available to them so as to practice them to 

meet the current needs of the market sector based on the curricula of their studies. In this way 

should be supported proper case studies for all ages and levels in vocational education training at 

post COVID-19 pandemic era. There is necessity of understanding technology, pedagogy and 

content knowledge in order to integrate effectively technology for the purposes of advancing e-

learning related to particular efficient construction facilities that promote integrated 

geoenvironmental designs for circular economy supporting particular alternative types of tourism 

for all ages [3, 4]. Itôs important to diagnose problems that learners encounter in terms of time and 

place, along with how the required use of technology affects their motivation. Itôs also important to 

determine to learner expectations for credit courses and provide the right motivations for knowledge 

to them creating the right e-learning and training opportunities based on the market needs. Thus, are 

creating particular new jobs related to sustainable health ecological tourism sector so as to support 

tourism in crisis. It is more important to determine expectations for professional improvement for 

graduates, stakeholders at all educational levels than it is to determine expectations for personal 

enrichment [1, 2, 3, 4, 6]. While the distance education environment is changing due to emerging 

ICT's, IoT's, web utilities should be presented proper case studies to graduates, stakeholders so as to 

be useful not only at vocational education level or at their particular health and safety learning ones 

but also for their professional career level meeting the demands of the market. Training tools using 

proper ICTôs, IoTôs could be applied as teacher that plays the most important role in the teaching 

process for students, graduates, stakeholders [4, 5, 6, 7, 8, 9]. Proper technology should support 

trainers, teachers without replacing them. Students, graduates and stakeholders need trainers, 

teachers who act as guides, mentors, counselors, providing useful educational materials to students 

supporting the relative operations management.  
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Many organizations of the culture field already started commercialization of culture 

products worldwide. One of the successful examples of commercialization is Baojin Municipality 

troup of China Public Republic, where Baojin municipality troupe dared and started aggressive 

process of commercialization in 1981, bringing success to them.   

Besides many successful examples, part of the experts and researchers still believe that 

culture products shouldnôt be created for only financial benefits, as arts have other objectives too, as 

they think that if product is created in terms of commercialization, it will have low quality rate and 

we will receive low quality product versus financial benefit.  

However, commercialization shouldnôt mean decreasing quality of the produced product. 

Vice versa, qualitative product should be the major step of the organization towards 

commercialization. In terms of Covid-19 pandemics, many organizations of the world culture 

opened their doors vitually and showed them the plays, which the spectators could see only in the 

theaters. The number of the spectators who can go to another country to watch the specific play is 

very small. Online shows gave society opportunity to see and get familiar with the plays created in 

developed and developing countries. By getting acquainted with the creativity of other 

organizations, the conditional system of evaluation changes in the customerôs imagination and there 

is a desire to demand a quality play similar to or already seen. This process reflects on the dynamics 

of the development of Georgian performing arts. 

Commercialization gives theaters a kind of financial independence, creates a competitive 

environment in which the product produced meets the needs of consumers and, accordingly, the 

quality index improves; the increase in product quality is reflected in increasing of the interest of 

the local audience, as well as the interest of international organizations in Georgian cultural 

products. 

Three state theaters operate in Batumi. These are: Batumi Ilia Chavchavadze Professional 

State Drama Theater, Batumi Puppets and Adolescents Professional State Theater, Batumi State 

Musical Center, completely dependent on the state budget. As other organizations of Georgian 

culture field, Batumi theaters have great perspective of commercialization, but neither of them is 

commercial at this moment.   

In terms of commercialization, organizations need the proper plan/strategy that will be fully 

adapted to customer requirements, high standards and available resources. At this moment, Batumi 

theaters use only a small part of the commercial units, which is reflected in the leasing of 

buildings/spaces owned by the organization. Besides the space renting, organizations can plan and 

implement a variety of activities, like creating various training programs, master-classes, and 

workshops and trainings, offering excursion-type meetings in theater buildings, planning/organizing 

conferences and theater festivals, and others. 
First of all, it is important for the management and organization the subordinate employees 

then, to understand the importance of commercialization and the possible positive results for both 

the Georgian performing arts and the success of a particular organization. Developing the right 

marketing strategy is important, which will be led by a qualified person in the field. 
Cultural organizations should use all of their resources to generate market demand, 

producing sales statistics that clearly show the feedback between the product and the customer. 
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Abstract. The article gives an ecological assessment of the flora of the Donyztau chink, 

located in the south of the Aktobe region. Chink Donyztau is the northern part of Usturt. Various 

parameters provide the basis for an ecological analysis of the flora according to the principle of 

A.T. Shennikov, R.V. Kamelin. The analysis of the studied flora revealed the model character of the 

desert ecosystems of the territory. 

 

Introduction  

The habit of a plant reflects its adaptability to environmental conditions. The ecological 

structure of the flora represents the main regularities in the distribution of regional populations of 

species over ecotopes under the influence of the corresponding ecological factors and determines 

the specific features of the corresponding ecological space [1]. 

As a result, the revealed structure enables to obtain a modern assessment of the state of the 

flora of the studied area. 

Materials and methods 

Donyztau is a unique combination of a variety of physical and geographical conditions and 

flora of the northern Usturt. The territory occupies a deserted natural zone. The specific feature of 

the Donyztau vegetation cover is a combination of stony and sandy loam desert communities. 

The study of the Donyztau flora was carried out in the summer periods of 2017-2020 using 

the routing method. The sites were visited 2-3 times each season. All flowering and vegetative 

plants were taken into account, floristic lists of the surveyed areas were compiled, on the basis of 

which a general list of vascular plant species was compiled. 

To identify the ecological types of flora species the classifications and principles of A.T. 

Shennikov, R.V. Kamelin were applied. To classify species by ecological types the work of N.G. 

Poplavskaya, I.O.Baitulin was used as a guide. Either the literary sources such as Flora of 

Kazakhstan, Guide to plants of Central Asia, Sketches on the flora of the Aktobe floral district, 

State plant cadastre of the Mangystau region were used. 

According to A.T Shennikov and R.V. Kamelin we have classified the species of plants in 

several ecological ranks: xerophytic, mesoxerophytes, mesophytes, xeromesophytes, 

mesohygrophytes, hygrophytes, hydrophytes. 

Results and discussion 

The analysis of the ecological spectrum by the humidity factor among the groups helped to 

distinguish the main group of xerophytes - growing in places with insufficient humidity and having 

adaptations that make possible to extract water in case of its short supply, to limit water evaporation 

or to store it for the duration of a drought, which is typical for the areas under study. They are 

represented by succulents, steppe, desert species, and make up 46.1% of all species of this 

territory(Table 1) 
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Table 1 

Ecological groups of Donyztau chink plants in relation to moisture conditions 

Environmental group 

 

Number of species 

 

% of the total number of species 

Xerophytes 145 46,1 

Mesoxerophytes 89 28,3 

Xeromesophytes 52 16,5 

Mesophytes 19 6,5 

Hygromesophytes 6 1,9 

Hygrophytes 2 0,63 

Hydrophytes 1 0,003 

Total 314 100 

  

This ecological group includes such species as Allium caspium (Pall.) Bieb., Asparagus 

breslerianus Schult. et Schult.fil., Ixiolirion tataricum (Pall.) Schult. & Schult.f., Agropyron fragile 

(Roth) P. Candargy., Bromus tectorum L, Eragrostis collina Trin., Eremopyrum orientale (L.) Jaub. 

& Spach., Poa bulbosa L.  and etc. 

Mesoxerophytes - plants that prefer to grow in dry places, but tolerate increased humidity, 

make up 28.3%. Among them there are many desert-steppe and steppe species: Tulipa biflora Pall., 

Colpodium humile (M.Bieb.) Griseb., Stipa tirsa Steven., Ceratocephala falcate (L.) Pers., 

Ranunculus platyspermus  Fisch. ex DC., Astragalus testiculatus Pall., Glycyrrhiza aspera Pall., 

Medicago medicaginoides (Retz.) E.Small. and etc. 

Xeromesophytes are inferior to mesoxerophytes - plants growing in humid places, but 

tolerating a moisture deficit - make up 52 species (16.5%): Glycyrrhiza Korshinskyi  Grig., 

Cynodon dactylon (L.) Pers., Leymus racemosus (Lam.) Tzvelev, Psathyrostachys juncea (Fisch.) 

Nevski, Puccinellia diffusa (Krecz.) Krecz. ex Drobov, Fumaria Vaillantii Loisl., Adonis aestivalis 

subsp. ʉɫarviflora,  Clematis orientalis L., Acanthophyllum pungens (Bunge) Boiss., Gastrocotyle 

hispida (Forssk.) Bunge., Centaurea scabiosa subsp. adpressa and etc. 

The lower percentage of mesophytes in the flora compared to xerophytes is due to its 

location in the territories of the Irano-Turanian subregions of the Holarctic kingdom. An ecological 

group of species, included in the mesophytic series of 19 species. Such plants are found in habitats 

with high moisture content  near artesian waters. Thee include such species as Arnebia decumbens 

(Vent.) Coss. et Kralik., Fallopia convolvulus (L.) ɻɬ.LɻÆve., Stellaria media (L.)Vill., Silene cyri 

Schischk., Silene borysthenica (Grun) Walters., Lepyrodiclis stellarioides Fisch. & C.A. Mey., 

Sophora alopecuroides L., Lathyrus incurvus (Roth) Willd and etc. 

The share of the rest is small or absent in some areas, which does not allow us to say exactly 

whether they are typical for the territory of Donyztau (figure 1). 

 
Figure 1. The spectrum of ecological groups of the Donyztau flora 
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For example, the presence of hygromesophytes, hygrophytes, hydrophytes is noted only at 

the location of artesian waters. Hygromesophytes are represented by species as Bolboschoenus 

maritimus (L.) Palla, Alopecurus arundinaceus Poir., Eragrostis minor Host., Elaeagnus angustifolia 

L., Rumex crispus L., hygrophytes - by Rumex marschallianus Rchb., Sium sisarum L., only one 

species represents  hydrophytes - Phragmites australis(Cav.) Trin. ʈÕx Steud. 

Conclusion 

Ecological analysis of the flora of the Donyztau chink revealed the predominance of 

xerophytes 145 (46.1%), mesoxerophytes - 98 species (28.3%), xeromesophytes - 52 species 

(16.5%), mesophytes - 19 species (6.5%), hygromesophytes - 6 species (1.9%), hygrophytes - 2 

species (0.63%), hydrophytes - 1 species (0.003%). Such relationship testifies to the aridity of the 

territory. 
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Abstract. At the  modern stage, intelligence activities have important role in cyber-space as 

agential as for  informational improvement . With the use of cyberspace, the method, such as 

misinformation gets the special importance for reconnaissance influence and penetration. With the 

help of cyber-space it is simplified to panic, fear and manipulate people. In the course of pandemic, 

the role of misinformation gets the great importance in organizing the force overturn of 

constitutional system of the reconnaissance object state. 

Keywords:  Reconnaissance activities, Counterintelligence activities, Agent, Cyber-space, 

Misinformation, Fear, Panic, Manipulation.  
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The paper deals with one of the most topical phenomena of the dividing lines of the parties-

(party Cleavages); The field of research is the modern political culture; The paper describes specific 

examples, characteristics of the impact on elections and the electorate, and many other aspects that 

determine the fate of elections, in the political culture, where there is a shortage of programmatic 

and ideological electorate. The theoretical framework of the research is based on G. Almond and S. 

Verba's concept of civic culture, which discusses the electoral system and electoral behavior at three 

dimension of political orientation( parochial, subject, and participant). 

In analyzing ideological and programmatic discourse, in the post-Soviet space and 

specifically in Georgia, where subordinate(subject)  political culture dominates and there is no 

ideological and programmatic controversy, we rely on Lipsett and Rohan's theory of dividing lines 

to explain current events and expected outcomes. In Georgia, as in the post-Soviet republics, the 

loyal attitude of the electorate is influenced by the unreal image created by a political leader and 

populist, false promises; 

In this case, the theoretical basis is the work of Roger-G®rard Schwartzenbergôs "L'etat 

Spectacle ", which provides the basics of image-making and political Personification, as well as a 

better understanding of the issue, we need to know Manin's research of the  "Audience Democracy", 

which speaks of the performers of politicians, also speaks about the unrealistic image created by 

politicians and the electorate's loyal attitude towards the fake person. 

The scope of work is to look into the back stage of the politics, behind the iron curtains and 

bring the analysis of a state, as the democracy of auditorium as well as find out the response to the 

main questions regarding who are the real winners and why? What are the main differences 

between political parties, What motivates the electorate to vote for the specific political power? 

As for conclusions and results, It was also expected, in a society where the vast majority of 

the electorate is not aware of pre-election programs, Does not know or  know, but does not match 

his ideological views of the partyôs views, which he supports, there is a logical assumption, which 

research confirms that the majority of voters, When making a decision, it is guided by the image of 

a politician, a leader, which is often the fruit of false,or it is temporary and consulting or image 

services. 

Through audio-visual aids, news broadcasters, and social networking, it is even easier for 

politicians to manipulate with a false image, due to voter loyal attitude and  gets into deeper 

whirlpool of electoral opinion formation. In view of the abovementioned, the political leader 

himself is often the only or central dividing line between the parties, at this time the politician is the 

message and not the previous election program or the ideological course of the party. There is a 

complete shortage of ideological parties in Georgia, which was also revealed during the research. 

The party leaders and representatives themselves consider the ideological division as a time-

consuming phenomenon and believe that they should not be bound by universal ideological visions, 

only a small part of the parties have a pre-election program. In Georgia, the vast majority of parties 

are concentrated around the leader and through image-making and personification as all-

encompassing (catch-all party) parties, they reach the maximum segment of the electorate and are 

not limited to stratifying either the programmatic or the ideological electorate. 

A qualitative polls conducted throughout Georgia (before the parliamentary elections of 

2020) showed that the majority of parties that have a different (declared) ideology in relation to 
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other parties, Their programatic part is completely identical and even in programs it is difficult to 

consider any goal or vision as a dividing line. The only difference in the programs of the existing 

parties is not the goal, but the means of achieving the goal; And a series of surveys borrowed from 

the NDI and the SRRS have shown that the party's main messageboxes address the most pressing 

issues facing the population in the run-up to the election, Even if it was completely and radically 

different from their ideology or previous programs. 

In conclusion, it can be said that in the Georgian reality, the main actors and parties, 

operating on the political scene are not systematized according to the concepts of ideological 

orientation and vision of the future. 

The pre-election rhetoric of party leaders is mainly based on populist promises of an 

immediate improvement in the socio-economic situation, and the choice of the electorate is based 

on unrealistic expectations. 
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SEX RATIO ANALYSIS ACCORDING TO NUMERICAL DATA OF GEORGIAN 

NEWBORNS AND SCHOOL STUDENTS 

 

                                                              Lomsianidze T.A. 

                            Georgia, Kutaisi, Akaki Tsereteli State University 

Despite the steps taken in terms of gender equality in our country in recent years, many 

problems still remain unresolved. According to the UN Population Fund, the issue of selective 

abortion is noteworthy in Georgia. The term "gender selection", also known as "selective abortion", 

refers to the termination of a pregnancy due to the sex of the child, a phenomenon that is 

widespread in the South, Southeast and Central Asian states. However, the Council of Europe 

Commissioner for Human Rights notes that cases of selective abortion of embryonic fetuses are 

frequent in Georgia as well. [1,2,3,4,5.] 

It is believed that there is a defined natural ratio for humans - 103 to 107 per 100 females of 

a newborn male. If the sex ratio of newborns in the country is 108 or more boys for every 100 girls, 

it is considered that there is a significant practice of selective abortions of girls in the country. If this 

ratio is less than 102 boys to 100 girls, we are dealing with the practice of selective boy abortions. 

[1,2,3,4,5.] 

The main reasons for selective abortions in Georgia are: 

1. Giving preference to the son in society 

2. Declining birth rates since the 1990s due to the country's severe socio-economic 

background, which prevents families from having several children and therefore parents choosing 

between males. 

3. Access to reproductive technology, which allows to determine the sex of the fetus in the 

early stages of pregnancy [1] 

According to the obtained data, which refer to the numerical indicators of Georgian infants 

and school students, we can observe the sex ratio to draw some conclusions. 

           

  Clinic "Beaumonde" data on the number of newborns and sex distribution by years 

 

years Newborn males Newborn females Ratio 

2002      145      119 121:100 

2003      164      155 105:100 

2004      102       100 102:100 

2005      137      114     120:100 

2006      150      125 120:100 

2007      345      312 110:100 

2008      396      361 110:100 

2009      502      432 116:100 

2010      585      515 113:100 

2011      707      644 109:100 

2012      890      777 114:100 

2013      865      750 115:100 

 

            

 

Total sex ratio of newborns male / female in 2002-2013 ---- 4988: 4404 so 113: 100 
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   Public School No. 37 data on number of students and sex distribution by years 

 

School years Male schoolboys Female schoolgirls Ratio 

2010-2011      431      409 105:100 

2011-2012      445      416 106:100 

2012-2013      390      368 106:100 

2013-2014      347      372     100:107 

2014-1015      403      408  100:101 

2015-2016      413      408 101:100 

2016-2017      461      445 103:100 

2017-2018      456      480 100:105 

2018-2019      488      425 114:100 

2019-2020      489      456 107:100 

2020-2021      505      475 106:100 

 

Thus, by analyzing the data, it is clear that the outcome of selective abortions is more clearly 

seen when considering the sex ratio of the number of newborns. There are also traces of selective 

abortion in the sex distribution of school children. It seems that there is an important practice of 

selective abortions of girls. The lower ratio of males to male students may be due to a migration 

factor or a change in the ratio with age. 
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Production of ecologically friendly products is important for the country's economy. 

Respectively, elaboration of ecologically safe systems of protection of fruit trees is necessary to 

ensure for the strict requirements of the production of ecologically friendly products is urgent. For 

practical implementation of this system use of means against fruit trees pests with safe insecto- 

acaricidal and fungicidal properties created on the biological principles is necessary. 

Taking into account the stricter environmental requirements, an insectoacaricide 

composition with a low environmental load was developed at the Petre Melikishvili Institute of 

Physical and Organic Chemistry. In the composition of the developed composition, the auxiliary 

component of the main active substance (synthetic pyrethroid - cypermethrin) is turpentine oil, 

which is obtained from plant remains (pine resin). 

Laboratory studies have established that the presence of turpentine oil in the composition 

determines an increase in the period of insectoacaricidal activity of the developed composition from 

15-17 days to 25-28 days. The increase in the period of insectoacaricidal activity developed by the 

composition is probablycaused by the formation of a microemulsion system water - terpentin oil, 

which creates certain steric difficulties in the release of cypermethrin molecules. In laboratory 

conditions, the effective concentration of the working solution of the developed composition was 

also established. Experiments were carried out on young peach shoots infected with aphids. 

The effective concentration of the working solution, which causes the maximum death of 

pests, was determined by the percentage of death of aphids, which was calculated using a formula 

widely used in practice.   

 
The results of the experiment are presented in table 1. 

 

Table 1. Results of testings of operational mixtures of preparation "Antipest" with 

various concentrations against  aphids in lab conditions. 

Content of ñAntipestò in 

operational mixtures, % 

The average number of aphids per leaf Mortality of the 

aphids % Alive Dead Total 

0.0006 40 59 99 59.5 

0.0012 25 53 78 67.9 

0.0025 8 56 64 87.5 

0.005 3 94 97 96.9 

0,01 0 88 88 100 

The natural mortality of  aphids on   the control shoots was about 1-2% 

The effective concentration of the working solution of the developed composition, 

determined in laboratory conditions (0.01%), was used against aphids in the field. The works were 
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carried out in the gardens of the farmer V. Kakashvili (village of Skra, Gori municipality) on 

various types of peach: "Krymchaks" (white, cannot be separated from ossicle), "Elberta" (yellow, 

separated from ossicle), nectarine - "Starterd Gold "And apple" Golden Delicious ". 

Insectoacaricidal preparations "Confidor" (Germany, Bayer) and "Aktara" (Switzerland, Syngenta) 

were taken as the standard. Untreated trees of peach and apple infested with aphids were taken as 

controls. 

For determination of effectiveness of used preparations, the results of aphid mortality were 

recorded at 2, 5, 8 and 14 days after spraying. Alive aphids have been counted on leaves taken from 

all four sides of tree (10 leaves from each side). Results are summarized in table 2. 

 

Table 2 Test results of the developed composition "Confidor" and "Aktara" in natural 

conditions, aphid mortality (%) by day. 

 

Day of 

aphids 

recording 

Preparations used against the green peach aphid 

Experienced Standard 

Development   0,01 % ñConfidorò  0,01 % ñActaraò    0,01 % 

Alive Died all 
Morta-

lity 
Alive Died all 

Morta-

lity 
Alive Died all 

Morta-

lity 

II  23 38 61 62.2 26 48 74 64,8 16 37 53 69.8 

V 11 50 61 82,2 16 58 74 78,3 7 46 53 86.7 

VIII  6 55 61 91,1 10 64 74 86,4 4 49 53 92,4 

XIV  4 57 61 93,4 7 67 74 90,5 2 51 53 94,2 

 

Natural mortality rate of aphids on the control trees is between 3-5%.     

Despite the low content of synthetic pyrethroid in the developed composition (by 40%), its 

effectiveness is at the level of imported insectoacaricidal preparations. 

Content of turpentine oil in the developed composition of defines the prolonged excretion of 

synthetic pyrethroid. As a result, low concentration of the synthetic pyrethroid in the preparation is 

enough for the whole period of development cycle of the pest. At the same time it should be noted 

that the content of turpentine oil in developed composition causes not only prolonged action of 

pyrethroid but also provides its good detention (apprehension) on the plant as well as maintenance 

of its efficiency against pests for a long time. 

According to the modern requirements of food safety the amount of pesticide residues in 

fruits of peach and apple is important. Four species of fruits, treated with developed composition 

have been selected for analyses: peaches - "Krymchaki" and "Elberta", nectarine - "Start red gold" 

and apple - "Golden Delicious"ò. In selected samples the residual content of cypermethrin - the 

main active compound of developed compositio have been determined.  

The residual content of cypermethrin in fruits has been determined with Varian CP-3800 gas 

chromatograph, equipped with electron capture detector (ECD). Column CP Sil 14 CB (25 m Ĭ 0.25 

mm) was used. The analysis was carried out according to the method of M.M. 268-1.3-5000. The 

results of analysis are given in Table 3. 

 

Table 3.  Amount of cypermethrin residues in various species of fruits    

 

 ̄ Peach species 
Content of cypermethrin 

mg/kg 

1 Peach ñKrimchakiò 0,006 

2  Peach ñElbertaò 0,013 

3  Apple ñGolden Deliciousò 0,019 

4  Nectarine ñStart red goldò 0,012 
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The result of the analysis a residual amount of pyrethroid (cypermine) are  0.006õ0.013 

mg/kg, while according to The European Food Safety Authority (EFSA) the maximum residue level 

(MRL) of cypermethrin in nectarine, peach  and apple is 2.0 mg/kg. 

Based on the research conducted, we can conclude: 

ü The content of turpentine oil in the formulation of developed composition determines 

the sufficiency of low pyrethroid content for the effectiveness of the preparation and its low 

environmental stress on the environment. 

ü Effectiveness of developed composition and the high-quality European and 

American acaricidal preparations are almost identical.  At the same time   the estimated cost of 

developed composition for   is 10 - times lower than that of the imported acaricidal preparations. 

ü The results of the determination of a residual amount of pyrethroid (cypermine) in 

fruits of peaches and  apple have revealed that application of developed composition against pests is 

absolutely safe for humans and the environment. 

ü If  farmers use the developed composition, plant protection from pests will be more 

reliable and long-lasting. The number of treatments of plants with the developed composition and, 

consequently, the cost of their protection will be reduced. This will lead to a phased replacement of 

imported plant protection products with local products. 
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Phonological dyslexia is known to be difficulty to distinguish syllables due to trauma of the 

brain or abnormal condition connected with disorder of mental process. Researchers (M. Bruck, 

F. R. Vellutino and D. M. Scanlon) have outlined the problem of dyslexia. M. Bruck focuses that 

dyslexics show ñslow word-recognition skillsò in spite of the availability of reading comprehension 

[1]. It is connected with poor knowledge of similar and specific features of syllables. 

There is a large number of means for correcting phonological dyslexia. One of them is 

writing. People through writing retain memory, try to distinguish similar and different syllables in 

words. It is worth focusing on the fact that it is hard for such people to make the difference between 

words as regards to rearrangement of syllables. For instance, people with phonological dyslexia can 

confuse such words as ñto prescribeò \ ñto describeò, ñspecificò \ ñpacificò, ñwillowò \ ñpillowò, 

ñbrownò \ ñcrownò, ñasideò \ ñinsideò, ñroseò \ ñnoseò, ñliverò \ ñriverò, ñhoweverò \ ñforeverò, 

ñcryò \ ñdryò \ ñskyò etc. The main task for a teacher, provided by cooperative work with a 

specialist doctor, is to explain to a student the importance of writing and pronunciation of syllables 

in words.  

At first it would be very useful to write trouble sounds by different colours. For example, the 

task requires writing words ñcryò \ ñdryò \ ñskyò \ ñshyò with giving the meaning for each of them. 

The first letter in the word ñcryò can be marked with blue colour and in the word ñdryò with yellow 

or green colour. The brain trains to distinguish colours, colours are associated with letters and, after 

that, with the meaning. It is recommended to mark different syllables in the copybook by different 

colours before writing words. Then it would be useful to memorize correlation the colour and the 

syllable, to recognize colourful syllables in words. The brain must be trained to recognize different 

syllables. After a while it is proposed to give a text for reading but without the mark of a syllable by 

a colour. If a dyslexic still has difficulties in word-recognition, it is recommended to revise again 

colourful syllables, their similar and particular features. 

It takes too much time to do such work with people with phonological dyslexia. However, 

gradually, a person suffering from phonological dyslexia gets good knowledge of syllabic 

correspondences.  
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The technology of project teaching is one of the most demanded and promising pedagogical 

technologies based on the activation and intensification of studentsô activity in the context of 

integrated learning and network interaction. The concept of network design of educational projects 

meets the requirements of both modern education and the prospects for its development; it is aimed 

at integrating various technologies such as personality-oriented technology, gaming technology, 

technology of cooperation pedagogy, active assessment technology, etc. Participation in a network 

project leads to forming XXI-century skills and abilities and achieving the required subject, 

metasubject and personal learning outcomes. 

Nowadays, the importance of project competencies for teachers which allow, among other 

things, to create and implement a network project is increasing. However, the process of network 

project design requires certain time resources, thorough understanding of the design technology, 

and proves to be difficult given educatorsô busyness with teaching-related activities. The experience 

of designing network projects testifies to the success of such work under the guidance of 

experienced mentors (tutors) in a team of like-minded people.  

Since 2016, Yanka Kupala State University of Grodno has been holding the International 

Distance Educational Marathon ñKupalaôs Projectsò which is aimed at teaching the technology of 

creating educational and extra-curricular network projects to educators. The long-term nature of the 

marathon (4 months) allows its participants to create a specific final product, that is a network 

project for students, to test it and get an expert assessment in the course of training. Thus, the 

created network project will be completely ready for implementation in the coming academic year. 

The purpose of ñKupalaôs Projectsò marathon is to assist educators in the development of 

network projects for students. We consider project activities as a tool for integrating educational 

space into a single space for developing, testing and implementing network projects. Such 

integration includes the unification of geographically distant marathon participants into a single 

environment (web integration), integration of project management by project training specialists 

(experts) (organizational and scientific integration), guidance of specialists (tutors) in the process of 

designing a network project (methodological integration), inclusion of teachers from different 

subject areas in remote work (interdisciplinary integration), combining information from different 

sources on the issues of project activities (data integration), inclusion of an interdisciplinary 

approach in the didactics of network projects (integration of knowledge), merging project activities 

with ICT technologies (integration of digital technologies), working out a single interface for a 

portfolio of network projects (interface integration), establishing links between all participants in 

the marathon, including for the purpose of testing the created projects by the teaching community 

(social integration), international expert evaluation of projects (expert integration), participation of 

students from different countries in network projects development (educational integration) [1]. 

Networking of marathon participants is carried out in teams united by age categories of 

prospective project participants, by certain subject areas and by desired specific personal results. 

Marathon participants are assisted by experienced tutors using the developed network design tools. 

Network projects for students of secondary vocational education, university students and educators 

are created by the teams ñLocalization of Globalityò and ñUniversumò whose main goals are the 

development of network projects reflecting the connection between the educational system, the 

labor market and the innovative (digital) economy as well as the formation of universal professional 

competencies (soft skills), competencies of the future. 
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The toolkit for the marathon includes electronic methodological and network support [2]: 

ï distance trainings ñFirst steps to network projectsò, ñAssessment in network projectsò, 

ñDigital future: IT in network projectsò, ñFlexible development of a network projectò; 

ï a website to support the training of educators https://kp.grsu.by/; 

ï closed Facebook community of marathon leaders; 

ï technology for network project development which corresponds to the Intel course 

program ñProject activities in the information and educational environment in the 21st centuryò; 

ï base of network projects presented on the website "Guide of network projects" as well as 

on the marathon website; 

ï a forum for exchange of experience, reflection, announcements of organizational events, 

etc. on the marathon website and the university forum https://forum.grsu.by/index.php?board=16.0; 

ï step-by-step assignments (step-by-step instructions) for the development of separate parts 

of a network project including links to theoretical and methodological sources, reflective 

assignments; 

ï templates and examples of basic documents including a network project website template 

which indicates the structure of its individual elements, a starting presentation template, a brochure 

for parents template, a parental consent form allowing children use the Internet, a library of 

assessments for evaluating team products, a sample of team work, samples of reflective documents, 

sample documents for monitoring, examples of using web 2.0 services, instructions for creating 

documents using specific web 2.0 services, etc.; 

ï series of orientation webinars for leaders; 

ï a series of webinars for future authors on network project technology; 

ï publications of motivational or educational character in a storytelling manner, 

https://seminargrgu.blogspot.com/2018/02/6.html; 

ï gamified system for both marathon leaders and team members; 

ï a system for monitoring the progress of marathon participants; 

ï online consultation system; 

ï internal and external expert evaluation system. 

Preliminary registration of marathon leaders allows to coordinate the regulatory framework, 

specify the goals of teams, prepare primary documents: instructional materials for teams, 

Regulations on the marathon, Declaration of participants, marathon map, wishes to authors, 

progress table for teams, etc. 

The marathon schedule envisages a primary examination of a network project concept, 

interim and final expert examinations when experts evaluate and comment on the work of team 

members in order to finalize the projects by the time of their approbation. 

The marathon forum affords the ground for methodological discussions on topical issues of 

network interaction such as the preparation of a school team; gamification in network projects; 

children with special needs in the project; cooperation in the project; assessment tools and 

technologies in the project, etc., which help to bring the network project to a level that meets the 

criteria for a quality project. 

The afore-referenced network design toolkit was created at the early stages of network 

projects development in the Russian Federation (ñProject Incubator-2015ò) and was improved 

during the educational marathons ñKupalaôs Projectsò in 2016ï2021. Analysis of the activities of 

these educational events confirms the effectiveness of the described tools for developing high-

quality network projects. 

The distance mode of the ñKupalaôs Projectsò marathon allows educators from different 

countries such as Belarus, Russia, Ukraine, Kazakhstan, Donetsk People's Republic, Montenegro to 

take part. During this marathon, about a thousand educators have improved their qualifications 

(about 60% are from Russia), about 200 network projects have been created (about 70% created by 

Russian teachers). These results were achieved due to the cooperation of Belarusian and Russian 

specialists in the field of project training. 
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Corpus callosum is the commissural tract connecting the left and right cerebral hemispheres. 

The most common pathology associated with the corpus callosum is multiple sclerosis, resulting in 

demyelinating lesions in the corpus callosum and pericallosal region. It is clearly demonstrated in 

ñsplit-brain patientsò with surgically severed corpus callosum,  as well as in patients with partial or 

complete agenesis of corpus callosum, that its main function is to transfer information between 

cerebral hemispheres and integrate these structures to process sensory, motor, and high-level 

cognitive signals. Less in known about the functional condition of this structure in case of 

demyelination of callosal fibers in patients with multiple sclerosis. Present research was aimed at 

assessment of callosal function in patient, 24, female, diagnosed as having multiple sclerosis, with 

MRI identified loci of demyelination in the rostrum, truncus and splenium of the corpus callosum. 

Tests on Line bisection (LB) and tests on intermanual transfer of tactile information, such as Cross 

lateralization of fingertips (CLF) and Finding items by palpation (FIP) were used to assess the 

quality of transcallosal transfer of tactile information between the brain hemispheres. In LB, 

horizontal lines, drawn on the sheet of paper, were presented to the patient with instruction  to place 

a mark with a pencil through the center of each line. Displacement of the bisection mark towards 

the left side is interpreted either as a symptom of visual left-sided neglect or hemianopia, however, 

in the absence of this disorders, callosal dysfunction is suggested. In FIP, patient, with her eyes 

closed, was instructed to palpate with the one hand 6 items of everyday use (pencil, key etc.) placed 

in patientôs hand one by one by experimenter and to find the same item with the opposite hand in 

the  row of items, placed on the table. In the first FIP trial, search for the item in the row was 

performed with the left hand and in the second trial ï with the right hand. In the CLF, patient put 

both hands face up on the table and  experimenter  touched one of her fingertips with a pencil. 

Patient was instructed to touch the corresponding finger of the opposite hand with thumb of the 

same hand. It is well known, that sensory information from the hand is delivered to the contralateral 

brain hemisphere. Motor control of the hand is provided by the contralateral hemisphere as well.  

Thus,  to complete the CLF and FIP, the tactile information, delivered from the one hand to the 

contralateral hemisphere, should be transferred to the opposite hemisphere via the corpus callosum. 

In this case, opposite hemisphere will be able to control the contralateral hand in CLF and FIP task 

performance. Mistakes in CLF and FIP suggest callosal dysfunction. No mistakes were registered in 

the LB. Displacement of the bisection mark from the center was in frames of the normal deviation. 

No mistakes were registered in the CLF and FIP as well. In the FIP, patient spent 78 and 20 sec to 

find 6 items in the row of items with the left and right hand (first and second trials) respectively. 

The duration of 78 sec does not exceed significantly the normative of FIP performance for healthy 

adults. Much faster identification of objects in the row with the right hand should be ascribed to the 

adaptation of study participant to the task performance in the second trial. In conclusion, tests on 

line bisection and interhemispheric exchange of tactile information did not reveal the 

malfunctioning of callosal system. Parts of the corpus callosum, spared from demyelination, are 

suggested sufficient to provide interhemispheric communication in the patient under examination.  
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The surface-active substances (surfactants) are very important chemicals for the national 

economy of every country as they can change the colloidal-chemical properties of disperse systems 

and able to improve different technological processes. The surfactantsô uniuqe properties for 

example they have got high adsorption ability on different surfaces and able to associate in liquid 

phase and form micellar particles. Due to these properties the surfactants are widely used in many 

different fields of industry. The surfactants are also very effective in surface modification, 

solubilization oils, creating emulsions and new materials. In this work a new surfactant on the bases 

of succinic acid (sodium hexylene butyl succinate (RS-5)) was investigated. This surfactant was 

synthesized to make compositions with polymers for oil solubilization, regulation of cement 

disperse systems and for modification of silicate surfaces to control and stop dust forming in 

industrial areas.   The surfactant has the balanced hydrophilic and lipophilic groups and got two 

long and short hydrocarbon chains. The surface activity and phase behavior of sodium hexylene 

butyl succinate was investigated in water and water-oil system depending on concentration and 

temperature.  

The obtained results showed that the critical micelle concentration of RS-5 is slightly lower 

than that of anionic surfactants having same carbon number but single chain in the lipophilic part. 

The phase diagrams of water-surfactant RS-5 and water-surfactant RS-5/C10EO8/n-decane systems 

were constructed as a function of temperature. The obtained phase diagram showed that above 

critical micelle concentration, the surfactant forms a normal micellar solution. At higher 

concentrations of surfactant RS-5, a lamellar liquid crystallin phase dominates over a wide region 

through the formation of a two-phase region (a lamellar liquid crystallin and water phase) in the 

binary system.  

Due to the two short and long hydrocarbon chains of surfactant RS-5, a lamellar liquid 

crystalline phase prevails widely in the phase diagram in the water binary system. A lamellar liquid 

crystalline phase coexists with water in the form of vesicles in the two-phase region which is 

confirmed by video enhanced microscopy. The effective cross-sectional area of the surfactant 

molecule, remains almost constant although in the interlayer spacing of the lamellar liquid crystal, 

d, is increased with decreasing the surfactant concentration. Thus, the length of the lipophilic layer 

remains unchanged in the lamellar liquid crystalline phase upon addition of water.  

The middle phase microemulsion is appeared in the phase diagram of water-surfactant RS-

5/C10EO8/n-decane system. The middle phase microemulsion region becomes narrower with 

increasing the surfactant RS-5 content in the surfactant mixture. The surfactant RS-5 tends to be 

hydrophilic when it is mixed with C10EO8 and a middle-phase microemulsion is appeared in the 

water-surfactant-oil system. Hence, mixing can tune the hydrophile-lipophile properties of the 

surfactant. It is also necessary to mention that the cloud temperature of mixed surfactant system 

(RS-5/C10EO8) decreases gradually upon addition of lipophilic surfactant which is stipulated by 

the decrease in hydration of the oxyethylene unit due to the increase in the aggregation number of 
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the micelle and the decrease in inter-micellar repulsion. The obtained results in this work will be 

very important for the oil solubilization, creating microemulsions, modification of different surfaces 

including dust control in several industrial areas, regulation of disperse systems including cement 

suspensions and mixtures.   
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REVIVAL OF HISTORICAL STYLES  

 

Mamedova Aygun Jahan 

Candidate of Philology 

Azerbaijan University of Architecture and Civil Engineering 

 

Modernism 

The fundamental tenet of modernist thinking is that all modern architecture should "belong 

to our time", which means that architects should use only the most modern technologies, materials 

and construction methods to solve the basic "problem" of software spatial / construction 

requirements. The result can be an extremely logical, rational form. 

This "architecture" of a pure function is not and cannot be free; it cannot be based on 

predetermined aesthetic principles or composition. Beauty, as much as possible, is the result of a 

mechanical process that has been calibrated so that all architects can apply the same design 

procedures to all projects and still obtain equally acceptable results. 

Classicism 

In accordance with modernist thinking, all architecture, subject to classical influences of one 

kind or another, cannot "belong to our time" and is an architectural relic, untenable, at least from an 

intellectual point of view, and unsuitable for reproduction in any form. and for whatever reason. 

The classicist point of view is that three thousand years of history cannot be abolished by 

any pseudo-intellectual argument. In terms of productivity, small deviations from this tradition are 

allowed for a short period of time (for example, to fill the gap in housing and infrastructure facilities 

after the world wars). 

Postmodernism 

This recent (15-20 years) movement was based on prevailing social and political changes 

towards a diversity of personal and artistic expression. If modernism, obviously, went to extremes 

in its program, then in postmodernism other views were also allowed, flesh to the repetition of past 

forms. 

In the beginning, practicing architects who used classical elements in their work could be 

attacked by theorists and architectural critics. Such examples had to be presented with irony or with 

intellectual reservations - exaggerations, deliberately disproportionate parts of the building, 

"playful" piles, irrational organization of architectural elements, etc. - to soften the attacks of the 

ideologues of modernism. 

Indeed, postmodernism was a response to the need to abandon, or at least soften, the strict 

dogma of modernism. This was the first step towards appeasing the disaffected public, the part of it 

that was tired of the endless platitudes of modernism hiding behind the metaphysical veil. No more 

empty walls, soulless concrete and glass. No more boxes and discarded parts. 

Present position 

The problem now is that a voracious and slowly re-educated public demands more than the 

profession can provide: an epoch-making work that is authentic in spirit, style and detail. 

The postmodern architect - that is, almost all architects working today - has only a very 

limited understanding of the creation of classical or Gothic architecture, the fundamental form of a 

work of a particular era, or does not have it at all. For a long time, there was no teaching of the 

simplest theory, with the exception of a dry description of the development from the Egyptian 

pyramids to the Parisian opera, and even then this has taken place only in the last 20 years. 

Evolution and eras 

While every European country in the 15th and 16th centuries interpreted the Renaissance 

interest in Greek and Roman architecture and art, they had to build on or abandon pre-existing 

unique architectural principles. This led to the emergence of the Gothic style in Normandy. The 

Romans considered the Goths to be barbarians and treated their architecture accordingly. Thus, a 
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gap began to form between the classical tradition of Greece and Rome and the "modern" Gothic 

style (a unique method of stone construction that had existed for 400 years by the time it gained 

new popularity in the 19th century). This break forced academics and practitioners to engage in 

theoretical controversy over and over again throughout the 17th and 19th centuries. (Our modern 

building methods, in general, go back to the Gothic tradition in the Victorian interpretation: a loose 

plan and, as a result, an uneven roofline.) 
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Abstract. The boundedness to integral operators of Harmonic Analysis in weighted grand 

Bochner-Lebesgue spaces are derived. We treat both cases: when a weight function appears as a 

multiplier in the definition of the norm, or when it defines the absolute continuous measure of 

integration. Together with the diagonal case we deal with the off-diagonal case. To get the 

appropriate result for the Hardy-Littlewood maximal operator, we rely on the reasonable bound of 

the sharp constant in the Buckley sense which is also investigated.  

Key words: maximal operator; singular integrals; grand Bochner-Lebesgue spaces; 

boundedness; weighted inequalities.  

 

The talk is based on the joint paper: V. Kokilashvili and A. Meskhi, On integral operators in 

weighted grand Lebesgue spaces of Banach-valued functions,   Mathematical Methods in the 

Applied Sciences,  Published online, https://doi.org/10.1002/mma.6779 
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We are discussing process of mandatory periodical technical inspection of vehicles in 

Georgia. Particular attention is paid to the evaluation of the effectiveness of the current e-program, 

the analysis of problems related to the program, corruption risks and etc. The article provides a way 

to solve the problem, which is mainly based on running an e-program and setting up a proper 

monitoring system. 

In order to maintain the PTI system in accordance with modern standards, it became 

necessary to create an e-software. Initially, according to plan of state structures, the e-program 

should be one for everyone, which would include the existing periodical technical inspection 

centers in the program, would connect them with the executive structures, and finally would create 

a unified information system. 

The creation of the e-program was defined by the following circumstances: 

1. Submit inspection results online to avoid manipulation by inspectors and reduce the risk 

of corruption 

2. Creating a unified e-database for the production and analysis of statistics 

3. Providing access to the database for law enforcement and supervisory services (MIA - 

Police, MIA - Service Agency, Accreditation Center, Land Transport Agency) 

4. Consideration of successful international practice 

Today, instead of one e-program, there are 5 independent. 

The earliest among these programs is Ltd. "TUT" program, which was create and mainly 

unite 39 test centers until 2018. The program has the technical capacity to cover new centers, 

however, as it turns out later, the new companies were denied to enter the existing software and 

created their own, which independently linked to the relevant state executive bodies. 

The Accreditation Center periodically summarizes the data received from 5 e-programs and 

provides them to the interested persons. Based on e-programs, the Ministry of Internal Affairs 

imposes administrative sanctions on those car owners who have not passed the mandatory 

Periodical Technical Inspection within the deadline defined by law. The statistics produced by the 

Accreditation Center are superficial and mainly reflect the number of periodical technical inspection 

cases through time the information was requested. There also may be inaccuracies, as they are 

assembled/compiled mechanically. Because of it is not possible to automatically display daily or 

monthly data in a common database, it is impossible to see the inspection dynamics.  

The result of 5 independent e-program is also that it is practically unclear whether the 

inspection is primary or repeated, or more visits have been made to the centers. Different 

approaches are also the result of the existence of 5 independent e-software and an incomplete 

information system. The capabilities of the e-program are not fully utilized by the state structures, 

for example: no monitoring system of inspectors is introduced at all, the component of prevention 

of manipulations and etc. The analysis shows that the relevant government agencies do not have 

information on the capabilities of the e-program, so the functions of the existing programs are low, 

while in the experience of European Union countries, it is the main tool for fighting against 

corruption. 
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Also, without requesting vehicle registration numbers, it is impossible to determine the 

unique number of vehicles inspected and, consequently, to calculate the percentage of vehicles 

inspected in the fleet. At the same time, it is not mandatory to produce statistical information on the 

failed inspections, which makes it impossible to assess the technical condition of fleet in Georgia. It 

is not possible to gather information, draw relevant conclusions, develop recommendations and plan 

preventive measures. 

The first phase of the Mandatory Periodical Technical Inspection (PTI) reform came into 

force on 1 January 2018 and its main objectives were: To reduce the number of road accidents and 

emissions caused by technical malfunctions. Mandatory PTI for all categories of vehicles came into 

force on January 1, 2019. In addition, the basis for the reform was: Directive 2009/40/EC of the 

European Parliament and of the Council of 6 May 2009, Directive 2014/45 / EU of the European 

Parliament and of the Council of 3 April 2014, The Association Agreement ñbetween the European 

Union and the European Atomic Energy Community and their Member States, of the one part, and 

Georgiañ and November 13, 1997 (Vienna) ï ñAgreement concerning the Adoption of Uniform 

Conditions for Periodical Technical Inspections of Wheeled Vehicles and the Reciprocal 

Recognition of such Inspectionsò 

A list of essential measures is provided to reduce corruption risks in the Periodical Technical 

Inspection area and make the inspection process transparent and fair. 

In particular:  

ü It is important to regulate the PTI sector structurally. Designate a government agency 

responsible for administration, oversight, monitoring and preventive measures, which will also be 

responsible for managing the e-program, processing the received information and drawing up a 

future action plan. Today, a similar but incomplete function is provided by the Accreditation Center 

and the Land Transport Agency, which needs to be provided with adequate resources (material-

technical, physical). It is important to write down the functions of the relevant services according to 

the challenges. 

ü The PTI results of registered vehicles should be integrated into a centralized 

database. The reason for the failure of the vehicle must be explained in detail in the unified 

information system. It should be possible to determine the number of unique inspected vehicles. It 

is necessary to create a vehicle inspection history that will be accessible to any accredited center, 

which will be the basis for reducing the number of different approaches. 

ü Processing statistical data continuously. Determining the action plan and preventive 

measures as a result of the analysis of the information received by the e-program. 

ü Functionally fully load of the e-program. The most important of these is the creation 

of an individual monitoring mechanism for inspectors, which means placement of inspectorôs 

personal data in the program and the introduction of a rating system. In such case, the average rate 

of inspection failures (percentage) is set in the e-program and in case of its frequent violations, the 

inspector is subject to special monitoring. Training of inspectors should also be planned taking into 

account the content of the detected violations. 

ü According to international practice, if the inspector manipulates and tries to 

change/falsify the results of the inspection, the "anti-fraud" function of the e-program is 

automatically activated, the "alarm signal" is activated, the program is paralyzed and the inspector 

is not allowed to continue the procedure. This is the one of the most effective anti-corruption 

features of software. 

ü During inspection, the characteristics of the vehicle must be compared with the 

norms approved by the manufacturer. As in EU countries, inspectors should be provided with 

access to the information bases of vehicle manufacturers. Integration of the e-program with this 

feature, on the one hand, will reduce the number of manipulations and misconduct, and on the other 

hand, will become a protection mechanism for the inspector in disputed matters. 
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Abctract. Mycotoxins  belong to one of the dominant group of biogenic toxins  that 

contaminate the  nutritional products of  animals and humans,  deteriorate  their nutritional value 

and quality.  Among the preparations used for the detoxication of aflatoxins, we  have selected  the 

adsorbent prepared on the basis of sawdust ï technical lignin that is distinguished by low  cost 

price  and high efficiency.  Dry sulfate lignin is brown  powder. The size of such a lignin particles 

varies from 10 mm to 5 mm. Sulfate lignin belongs to non-toxic compounds,  it is used as wet 

pastes, does not produce dust and is not fire-dangerous.  

Key words: mycotoxin, aflatoxsin, plant raw materials, lignine  

 

Aflatoxins represent one of the most aggressive and dangerous groups of mycotoxins with 

strong carcinogenic properties. Aflatoxins are isolated from two  strains of fungi: Aspergillus flavus 

Link and Aspergillus parasiticus Speare. These fungi belong to the mesophilic microscopic order 

with the ability of  growth   at a temperature of 26-28ÁC. 

It has led to the necessity  of development  of detoxication  methods of raw materials, 

foodstuffs and feeds.    

The chemical method causes breaking down  of  aflatoxins and useful nutrients as well. The 

use of various types of adsorbents  in warehouses  is hightly effective  to prevent contamination   by   

aflatoxins of vegetables and wheat crops, and act. Adsorbents of aflatoxins are devided into several 

groups.   

The swatches for the experiment were collected from a wall of the wet and damaged 

basement. The Gathered material was cleaned up to pure culture from which the toxin producing 

mycotoxins were provided. After 21 days of cultivation significant accumulation of mycotoxins was 

detected. Morphological and culture characteristics of pure culture were investigated. Growth rate 

of examined culture, forming of colony, its form and color on the modified growth medium of 

Czapek Dox (placed in thermostat BPH-90-82 Incubator (LCD) ; at 25ÁC; during 5-7 days) were 

observed. During the microscopic analysis of the culture (AMSCOPE 3.7 (x86)) condition of the 

mycelium, presence of the conidiophores and form of the colony were analyzed. Experimentally 

obtained strain was sown in the potato that was sterilized and placed into 96% ethanol. For the 

inoculation the five-day old microscopic fungal test culture was used. A number of cells from 

suspension was placed into the bio-base in the bulb (biobase bbs-v800), where the test sterile 

vegetable was placed also. The bulb was placed in the thermostat for 5 days at 25ÁC. The full 

cultivation process of the sample took 21 days. In parallel the research of the test mycotoxin in 

accordance with its growth phases was executed, the temperature requirements and pH varied. 
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Therefore it was determined that the pH=3,9 acid environments and the temperature up to 5ÁC 

were the optimal conditions for the gaining the sufficient amount of toxins on 12-th day. The 

chemical experiment: Selected samples of the filings: coniferous wood chipper, deciduous wood 

chipper and mixed wood chipper. The technical lignin is obtained by two methods/ways: 1. 

Hydrolyzing of the wood chipper, then treatment by NaOH- 4-6% dilute solution and then by Na2S. 

2. Extraction of lignin using H2SO4 oxidized water and then treatment by NaOH- 4-6% dilute 

solution. The matter gained by each method was concentrated, dried at 20-30 ÁC and crushed up. 

The obtained matter had brown color and 7-8% humidity Quantitative analysis of aphlatoxins, 

adsorption was leaded using minimizing method and was checked by thin-layer chromatography. 

The sample was processed by acetone and water solution (85:15); after the filtration the leachate 

was treated by hexane in the hopper, then 4% NaCl solution was added. The solution was aged, 

divided and the lower lair was treated by chloroform, then filtered by dry Na2SO4 and extraction 

was repeated 3 times. The joint extract was evaporated using steam bath, up to 50 ml. For the thin-

layer chromatography the system of toluene - ethyl acetate (85%) - formic acid (5:4:1) was chosen. 

Among the preparations used for the detoxication of aflatoxins, we have selected the technical 

lignin that is distinguished by low  cost price  and high efficiency.  Sulfated lignin belongs to non-

toxic compounds, it is used as wet pastes, does not produce dust and is not fire-dangerous.  

Among the preparations used for the detoxication of aflatoxins, we  have selected  the 

adsorbent prepared on the basis of sawdust ï technical lignin that is distinguished by low  cost price  

and high efficiency.  Dry sulfate lignin is brown  powder. The size of such a lignin particles varies 

from 10 mm to 5 mm. Sulfate lignin belongs to non-toxic compounds,  it is used as wet pastes, does 

not produce dust and is not fire-dangerous.  

Therefore, considering urgency of the issue and the above mentioned factors,   elaboration 

of a simplified scheme of obtaining technical, sulfated  lignin  from mixed sawdust and preparation 

of preparative forms for adsorption of aflatoxins is one of the ways for resolving this  problem. The 

development of effective and selective methods using various physicochemical and microbiological 

methods is required. 
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The final stage of the study of the conjuncture of the commodity market is a forecast 

assessment and determination of the main parameters and contours of prospective development, 

usually for a short term. Predictive assessment enables managers of the subjects of the commodity 

market to identify the positive and negative aspects of their activities, and thus to develop the main 

directions of work for the future. 

Despite the fact that forecasting the conjuncture of the commodity market is short-term in 

nature, these studies are a prerequisite for further medium-term, and even long-term forecast, this is 

due to the fact that the indicators obtained from the short-term forecast enrich the information base 

of the subjects of the commodity market and thereby create the necessary prerequisites for their 

development for a longer period. The significance of short-term forecasts of the situation on the 

commodity market is expressed in the fact that no significant changes are observed over a short 

period and thereby creates the possibility of obtaining relatively reliable forecast indicators, which 

is the starting point for medium-term and long-term forecasts of the commodity market. 

The economic literature offers a variety of approaches and methods for forecasting the 

conjuncture of the commodity market. 

In particular, it is noted about two types of forecasting the conjuncture of the commodity 

market: 

- forecasting at the sectoral level (commodity market); 

- forecasting at the level of enterprises (subjects of the commodity market); 

Forecasting at the enterprise level reflects the interests of an individual firm only and 

consists of the calculated indicators of the forecast sales object, needs and technologies, raw 

materials and other resources. 

Industry forecasting reflects shifts in general economic conditions that affect the final results 

of the economic and commercial activities of the firm as a whole. 

Based on the above, an initial forecast estimate is given taking into account external and 

internal factors. External factors usually include: the general economic and commercial position of 

the firm; study in the tax system; taking into account the main potential and real competitors; 

changes in the socio-economic sphere of consumers; employment of the population, etc. 

Internal factors include: reforming and rationalizing existing production facilities; 

performance of procurement and implementation activities; release of newer goods, etc. 

In practice, there are features of forecasting the conjuncture of the commodity market in 

commercial activities, which include: planning costs and distribution costs, logistics activities; 

diagnostics of the dynamics of product sales; improvement of the inventory management system; an 

increase in the share of products in total sales; identifying the trend of sales of goods. 

A short-term forecast assessment of the subjects of the commodity market is the basis for the 

formation of a marketing strategy, which is regulated and coordinated by taking into account 

external and internal factors, the results of the initial forecast are the basis for planning production 

and commercial activities. The initial forecast data obtained are systematically checked in terms of 

their adequacy to the real sales dynamics. If significant deviations are observed, then the forecast 

estimate is given again and further corrected. 

An important stage in forecasting the conjuncture of the commodity market is the selection 

of methods and techniques, which will help to increase the level of forecast assessment. At the same 

time, it is necessary to take into account both external and internal factors, which include the 
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following: target approach (collection of data and reliable information about trend indicators, 

indicators of structural shifts in commodity markets); time-based approach (clear definition of the 

forecast period, depending on the purpose of the forecast from 3 months to 2 years and more); 

market-oriented approach (clear definition of the forecast product or group of products); 

identification of the regional-territorial definition of the forecast site); elemental approach 

(permissible degree of error, content of initial data, costs of the forecast procedure, accounting for 

initial data, accounting for the life cycle of a product). 

In general, the economic literature provides the following classification of methods for 

forecasting market conditions, which include. 

A. Time series (techniques are based on the use of retro data in order to evaluate them for 

the future and at the same time include methods such as: classical time series; moving average; 

smoothing of statistical information on the market, etc. 

V. Causal models (includes taking into account a set of factors that are of a reliable nature). 

C. Estimation methods (based on expert assessments, opinions, suggestions. In particular, 

expert assessments; Delphi method; statistical processing of personal assessments of clients; 

probabilistic models; simulation modeling; graphic methods, etc. 

The use of indicator methods for forecasting market conditions, which is based on the choice 

of one or two significant factors affecting the level of sales of goods and forecasting these factors, is 

of interest. 

The Delphi method is formed on the basis of the opinion (using a survey of qualified 

specialists) about the prospects for the development of certain commodity markets. Diagnostics of 

answers (and especially changes in forecasts under the influence of experts' opinions) contributes to 

obtaining fairly real results. 

Researching and interviewing your own staff is the most significant and effective 

forecasting technique, which includes a survey of the staff of functional sectors about how the 

company's activities will develop and what effect certain forecast measures will have. Forecasting 

market conditions contributes to the introduction of effective management methods in the company. 

In the economic literature [90; one hundred; 104] classifies a slightly different approach to 

the above methods of forecasting the commodity market. In particular, in foreign practice in this 

area, it is customary to distinguish between two approaches: economic-analytical and mathematical. 

The economic-analytical approach is a relatively well-known method of research and 

forecasting of the conjuncture, which consists in the use of intuitive-logical reasoning of economists 

engaged in market diagnostics. The forecast is based on a subjective examination of trade and 

commodity factors and represents the opinion of experts on the development of the conjuncture in 

the time frame. 

Experts note that the active use of the economic and commercial approach is mainly related 

to the fact that in the practice of commodity forecasting there are times when there is no need to use 

quantitative methods or it is difficult. Along with the positives of this approach, there are also 

negatives, among which there is a high level of subjectivity, the lack of the possibility of objective 

analysis, the possibility of a combined account of a small number of conjuncture-forming factors. 

- the economic and mathematical approach is the forecasting of the commodity market based 

on a number of mathematical models or systems of equations with varying degrees of adequacy of 

the processes under study. The content of these formations is fully consistent with the properties of 

conventional extrapolation or multivariate models. The advantage of these forecasts can be 

considered a clear logical compatibility of the results. 

As a mechanism for forecasting, a system of methods is used, on the basis of which the 

cause-and-effect parameters of the retro-trend in the activities of firms are diagnosed and, as a result 

of the diagnosis, shifts in the promising activities of business structures are reflected. The obtained 

analysis of the existing forecasting methods contributes to their systematization into two groups: 

factual and heuristic. 

In practice, a merchant may run a business and not own methods of constructing 

mathematical models for effective forecasting. However, in a competitive environment, the 
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assimilation of these techniques provides the merchant with advantages during the development and 

formation of the market or investment activities. 

Determining the content of prognostic and management models in business, it is necessary 

to pay attention to the tasks of statistical diagnostics of the mechanism of functioning of a business 

structure and forecasting their activities. Statistical forecasting techniques are based on the basis of 

extrapolation, which is understood as certain patterns, relationships and relationships operating in 

the period under study, at a certain point in time in the future. 

Thus, to form a forecast, it is necessary to study the properties of the predicted object in 

retro and perspective. 

The final results cannot be final. When evaluating and using them, factors that were not 

taken into account when developing statistical models should be taken into account, while a number 

of statistical characteristics should be regulated in accordance with the predicted change in the 

circumstances of their formation. 
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According to statistical data, with the development of oil, chemical, gas industries cases of 

poisoning caused by toxic substances employed in these branches have become more frequent 

recently. A special place among them is occupied by carbon monoxide, poisoning with which has 

been growing steadily. While it is quite easy to diagnose carbon monoxide poisoning unmistakably 

in everyday life this procedure may become just as complicated in production conditions [1]. This 

fact is particularly undesirable when the first and urgent aid are needed for which time and absence 

of laboratory data are the main factors. Differential diagnosis during acute poisonings with chemical 

substances was and remains one of topical problems of toxicology. The development of quick 

actions in medical personnel which is brought to automatism is decisive just in these cases of urgent 

therapy. We shall note that such chemical substances as carbon monoxide, cyanid, antihistaminic 

substances and salicylates manifest themselves through identical symptoms in prehospital practice. 

At the pre-hospital stage, it is important to eliminate generated pathological syndromes and to take 

measures for active detoxication of organism. If one manages to reveal a poisoning substance, 

exactly it becomes vital to apply antidote therapy (removal of a poison from organism) which is 

specific for each toxin. 

Carbon monoxide poisoning has severe consequences, after some time a patient affected by 

carbon monoxide develops neurosomatic and cardiovascular diseases, cardiac muscle injury may 

lead to myocardial infarction and even death. For this reason, construction of an intelligent 

information system is proposed with diagnosis and monitoring of the state of carbon monoxide 

poisoning. 

It is logical that in modern realities, knowledge based information technologies can become 

the most important consultant for solving the problem of diagnosing and providing primary care. 

Bringing in artificial intelligence methods, soft computing, creating databases can be invaluable in 

solving this task.   

To solve the problem, it is proposed to build a neural network with 114 inputs and 5 outputs 

on the second layer (Fig. 1).  

The system is trained according to the algorithms of Levenberg-Marquardt [2]. 

114 inputs are due to possible manifestations of 19 symptoms are determined. The second 

layer gives a numerical estimate of possible poisoning with a specific chemical substance. 

Information is transmitted to the decision making block. 

The following cases are possible in the decision making block: 

ü If  Di>>D j   for  iÍj (i,j=1,2,3,4,5), then Di is accepted as a solution; 

ü If Di is close in value to one of Dj, then: 

ʘ) in the presence of symptoms of stiffness of occiput muscles and respiratory paralysis 

while maintaining reflexes the answer is  Di = carbon monoxide;  

b) in the presence of symptoms of myosis and respiratory paralysis only against the 

background of areflexia, the response is Di = cyanide;  

c) with the obligatory presence of symptoms of mydriasis and hyperkinesia of  choreoid type 

against the background of weak presence of dry skin and tachycardia, the answer is Di 

=tranquilizers. 

d) in the presence of myosis, choreoid hyperkinesia, dry skin and the dominant symptom of 

tachycardia, the answer is Di = antihistamines; 
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e) in the presence of mydriasis, asynchronous convulsions and skin hyperemia, the answer is 

Di = salicylates. 

 
The decision making block transmits the answer to the next block, the antidote therapy 

block. 

Along with the diagnosis of poisoning by carbon monoxide poisoning in order to forecast 

has agreat importance for the consequences of monitoring. It is to be observed during a certain time 

health status of persons poisoned. During the monitoring, in order to solve the problem of statistical 

data analysis methods can be applied. 

Monitoring performs several organizational functions: 

Å it reveals the state of critical or being in the process of change conditions in the status of a 

patient for whom a plan of future measures will be worked out; 

Å it provides data on the previous state giving feedback will be worked out; relating to earlier 

successes and failures of a definite policy or programs; 

Å it checks on the conformity with regulations and contractual obligations; 

A need in monitoring in a stated problem is determined by a doctor and it depends on the 

degree of poisoning. Periods may vary in the range of a week, month, quarter, six months, year. To 

organize monitoring we shall add a module to the intelligent system for differential diagnosis. 

Monitoring will be carried out by the following mathematical methods: 

1. Time series or dynamics series-is a statistical material on the significance of some 

parameters (of one parameter in the simplest case) of a process being studied which is collected in 
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different moments of time. Each unit of a statistic material is called measurement or readout. For 

each readout the time of measuring or number of measurement in succession must be given in time 

series. 

2. Time series analysis. Time series analysis presents a body of mathematico-statistical 

methods of analysis intended for revcaling the time series structure or for their prediction. Detailed 

discussion of these methods can be found in the following researches: Anderson (1976), Bocks and 

Jenkins (1976), Kendall (1984), Kendall and Ord (1990),Montgomery, Johnson, and Gardiner 

(1990), Pankratz (1983), Shumway (1988), Vandaele (1983), Walker (1991), Wei (1989). 

Two main objects of time series analysis exist: 

ü determination of series nature; 

ü forecasting (prediction of future values of time series from present and previous 

values). 

Prediction of future values of time series is used for effective decision-making. Correction 

of the obtained prediction is made for the sake of refinement of the obtained long-term forecasts 

with consideration for the influence of seasonal or spasmodic character of development of a 

phenomenon under study. For time series analysis we have employed parametrical and non-

parametrical methods of mathematical statistics from which we shall name Fisherôs F-criterion for 

comparing two or more totalities (as, for example, in analysis of variance; Kraskell-Wallaceôs 

criterion which is a nonparametrical alternative for one-dimensional (intergroup) analysis of 

variance. It is employed for comparison of two or more retrievals and checks null hypotheses 

according to which various retrievals were taken from one and the same distribution or from 

distributions with the same medians (see Siegel & Castellan, 1988); non-parametrical Wilcocksonôs 

criterion is an enhancement of two-retrieval Wilcocksonôs rank sums criterion; Friedmanôs criterion 

is a non-parametrical analogue of analysis of variance of repeated measurements, it is used for 

analysis of repeated measurements relating to one and the same individual. With the help of 

Friedmanôs criterion we check null hypothesis that diverse methods of treatment give practically the 

same results [3]. 
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Abstract. The tolerance of a society towards people with different cultural, language, 

religious and social background is an indicative feature of the social and cultural competence level 

of the society itself. Purpose: To research the tolerance and attitude of the society towards 

international students of various cultural backgrounds.  

Key words: tolerance, foreign students, cultural community 

 

Materials and methodology: A direct individual survey among 43 international students in 

general and dental medicine at the Medical University of Plovdiv was performed. A specially 

prepared questionnaire, including questions, targeted at examining the knowledge of the foreign 

students of the Bulgarian traditions and culture, the Bulgarian language and their opinion if their 

religious believes, cultural identification etc. are respected was used. The results are processed by 

SPSS v. 14. A parametric test was used. 

Results: Most of the respondents ï 54% share that they have being in Bulgaria for more 

than three years. The main reasons for their stay at the country are their studies. Three of the 

interviewed individuals state war as a main reason for their arrival. 67% of the students feel 

"welcomedò and only eight share the opinion that they are "unwantedò foreigners. 70% of the 

interviewed know and speak Bulgarian language. Almost the same percentage are acquainted with 

the Bulgarian culture and customs. More than half of the interviewed (81%) feel that their cultural 

identity and religious believes are respected by their fellow students and teachers at the university.  

Conclusion: The results show that the academic and students community and the society, in 

general, are tolerant and respectful towards the cultural identity of the foreign students. 
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Ukraine's integration into the world and European community has led to the actualization of 

foreign language skills and given them a more important status, thus a foreign language competence 

is seen as a means of communication and socialization, and written speech is treated as its important 

tool. Writing has been the focus of scholarly attention since the 1980s, driven by the rapid 

development of science and technology, the emergence of new media advances in information and 

telecommunications, and, what is important, the transformation of society itself, resulting in re-

acquiring its relevance. 

Taking into account psychological and age characteristics of school seniors, they have a 

higher level of communication skills, namely better mastery of morphological and syntactic aspects 

of speech, coherence and consistency of utterances, etc. In order to develop written communication 

skills, senior pupils are offered a set of exercises aimed at developing a creative approach in the 

formulation of written statements, including writing essays on a given topic, stories, reflections, 

abstracts of listened or read text and more. At the senior stage, the priority practical goal of teaching 

a foreign language is to systematize the acquired grammatical material, receptive mastering of new 

lexical material, completion of active lexical stock formation, and, first of all, mastering 

spontaneous speech and improving the quality of communicative oral and written speech, texts of 

different genres, the introduction of problematic material and encourages reflection and discussion, 

the introduction of comprehensive exercises to master all types of speech activities etc. 

In teaching senior pupils writing, it is worth mentioning the State Standard on Foreign 

Languages, which is a general framework for what the seniors should be taught. According to it, 

high school pupils must have a certain level of communicative, sociolinguistic and linguistic 

competence at the moment of leaving school. Communicative competence (in particular, in the 

framework of interactive and productive types of speech activity) consists of such skills and 

abilities as writing personal letters and notes with a request, providing simple relevant information; 

online exchange of information on familiar topics, provided access to online applications, posting in 

the network, commenting on the posts of other correspondents; writing simple coherent texts on a 

variety of topics. 

Teaching writing is carried out in order to master the basic communicative competence, 

which makes written communication in a foreign language possible in basic situations. 

Communicative competence is achieved through the prevalence of the communicative method of 

learning, "based on the reorientation from form to function, from linguistic competence to the 

communicative one, from linguistic correctness to spontaneity and authenticity, that means the 

naturalness of communication" [1, p. 8]. 

Despite a number of features common to oral speech, written speech is a completely 

autonomous speech form. This is evidenced by the position of E. Palykhata, whose study provides a 

number of characteristics of written speech, distinguishing it from the oral one, including the 

absence of the interlocutor and his attitude to what is said by the addressee, the inability to use and 

analyze paralinguistic means (intonation, facial expressions, gestures), the deployment of utterances 

due to lack of communication process itself, compliance with the communicative qualities of speech 

(expressiveness, accuracy and logics) in the production of a statement that corresponds to the 
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situation in oral speech; taking into account the relationship between writing and reading etc. [2, p. 

18]. 

An outstanding researcher in the field of teaching writing methodology N. Skliarenko names 

the following among the required skills: 

¶ ability to construct sentences and texts according to how they should be written, not 

spoken; 

¶ ability to ensure the integrity, coherence, completeness and addressability of the 

written texts; 

¶ stylistic skills that ensure compliance with the style and genre in which the text is 

written; 

¶ ability to correctly compose a text of a certain genre and type (for example, the 

presence of introductory, main and final parts); 

¶ ability to design written texts / documents as is customary in a certain foreign-

language socio-cultural community; 

¶ the ability to concisely convey the content and meaning of the original text, etc. 

The process of forming creative writing skills is divided into three stages: receptive, 

receptive-reproductive and productive, and therefore, sets of exercises aimed at updating the writing 

skills of high school students are similar in nature, and are classified into reproductive, 

reproductive-productive and productive ones. 

Writing is represented by two main types - practical and academic. Particular attention is 

paid to mastering practical writing, which includes correspondence (business (official) and friendly 

(informal)), abstracting, summarizing, writing texts of various genres etc., which potentially 

simplifies the professional activities of future professionals and allows to participate in seminars 

and conferences, write reports, essays, reports. 

In this case two approaches to teaching writing should be mentioned, which focus on the 

result of the writing process (product-based approach) and, accordingly, on the actual process of 

creating a written message (process-based approach), as is mentioned in the previous paragraph. 

To this extent, one of the latest methodological techniques discovers electronic content 

generators as an important up-to-date tool in speech activities` teaching, and teaching writing in 

particular. Electronic content generators stand as an important tool in teaching senior school pupils 

writing. Being at the stage of implementation in the educational process, content generators are 

mentioned so far most often in professional blogs on foreign language teaching. 

Electronic content generators also belong to the field of artificial intelligence. Content 

generators use existing contents, rewrite and shuffle them to create new content. Content can come 

from a variety of sources, including answers to questions on social media and forums, site materials, 

pages, blogs, and more. Keyword / content selection tools can find and suggest content that a 

generator rewrites or links to in order to create new content. 

We`re going to look through one of electronic content generators ï Zyro. It is a content 

generation platform, developed by the Lithuanian team, aimed at generating texts, in particular for 

websites. However, the use of the platform is easy to use and relevant, as it contains predefined 

categories related to the topics covered in foreign language lessons, such as Restaurants and Food, 

Sports and Entertainment, Health and Living, Agriculture and Farming and many more. etc. After 

selecting the category, the platform asks you to specify in more detail what interests the user, for 

example, in the category Restaurants and Food it can be national cuisines, pastries, equipment, etc. 

Next, the program offers 7 randomly generated results in the form of small texts, the primary 

purpose of which is defined by the developers of the platform as filling small business websites. 

However, the use of Zyro can be an effective additional tool subject to the development of an 

interesting set of tasks for the interest of high school students and the successful improvement of 

their communication skills by mastering the material. 

In determining the stage of training, which involves electronic content generators, we 

emphasize that it is inappropriate to talk about creating a set of exercises based on the generation of 

texts, within the product-based approach, which teaches hard text forms. Instead, the process-based 
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approach focuses on the process of creating creative text, and therefore may involve the use of 

electronic-generated web applications. When creating texts with the help of programs, at the stage 

of generating data for generation, students reveal acquired lexical knowledge, grammar skills, share 

experiences and learn new things (through group work), develop creative skills, improve syntax and 

genre specificity of various texts. 

In conclusion, it should be noted that the choice of type of exercises engaging computer 

technologies depends largely on the purpose of training, and since the immediate purpose of 

electronic content generators is a communicative goal, which provides the possibility of free 

interlingual communication in oral and written forms, most exercises and tasks using content 

generators are communication-oriented. 
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In addition to the main subjects, the subject of Elementary realia also has an important 

position in the primary education curriculum. It is a subject that is divided into two educational 

areas - Man and Nature and Man and Society. Elementary realia are taught in the first year of 

elementary school for 1 hour a week and 2 hours a week in the second year. Attention to the 

important position of Elementary realia in the primary education curriculum was drawn by Strnad 

[In 3] in the 1970 s. It develops the student's thinking and ability to express oneself, enriches their 

experience and shapes their practical skills. The role of the content of Elementary realia in 

education is to pass on such knowledge to the student that helps them get to know, understand, and 

orient themselves in their immediate environment. This educational process is supposed to lead to 

the development of the pupil's cognitive functions, their communication skills, social skills, 

aesthetic-emotional experience, social behavior, moral qualities, responsibility to themselves, to 

nature and, finally, to the formation of the foundations of their work skills. In Elementary realia, the 

student is taught about the natural environment in four areas - Plants, Animals, Humans, Inanimate 

Nature and the study of natural phenomena. The socio-scientific content of education of 

Elementary realia is the student's learning about culture and society. Through the content, it is 

possible to expand not only the student's knowledge, but also to stimulate their relationship with 

themselves, with others, as well as tolerance and cooperation Douġkov§ [5], to develop their ability 

to establish relationships, but also empathy and respect [3, 13]. Thus, it is apparent that the content 

of the education of Elementary realia is directed towards the development of the social competence 

of the pupil. According to Gillern et al. [6], social skills include skills related to interpersonal 

relationships and skills related to each other. 

The educational content of the subject Elementary realia has undergone several changes in 

Slovakia in the last 20 years. It cannot be said that these changes have always been aimed at 

improving it. One of the negatives is that, currently, the content of education is an unbalanced area 

of science and social sciences. A content qualitative analysis of standards and textbooks was 

conducted, and the conclusion is that in the first year, there is up to 82.20% of science-related 

curriculum and in the second year, it is 74.60%. Thus, social studies are more in the background, 

even though the formation of students' social skills is prioritized. Klus§k [10, 11] has already 

pointed out this fact, but unfortunately even the last content modification in 2015 did not bring any 

changes in this area. 

In the educational process, the Elementary realia workbook is a direct mediator of this 

content of education to the pupil. Since the subject should primarily be a conceptual process by 

which the development of logical thinking in students should be stimulated, the authors were 

interested in the extent to which the workbooks of Elementary realia are stimulating in this 

direction. To what extent the tasks are developed with an emphasis on the development of higher 

cognitive processes. The fact is that none of the four workbooks in Slovakia has an approval clause 

for the second year. This is also proof that the content of this subject is still not well anchored. 

Because the pupil in the first and second year of elementary school has not yet mastered functional 

language literacy, a workbook is used for the needs of the Elementary realia educational process. It 
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is an interactive teaching aid which consists of worksheets consisting of didactic tasks and pictures. 

Since the logical thinking should be stimulated through the new concepts, the authors were 

interested in how the learning tasks in workbooks are constructed with the emphasis on the 

development of cognitive processes. According to Ruisel [15], the basic cognitive processes are 

feeling, perception, attention, memory, imagination, thinking and speech. Kem®nyn® [9] also 

agrees, dividing individual cognitive processes into direct and indirect. He classifies feeling, 

perception and attention as direct and memory, imagination, thinking and speech as indirect 

cognitive processes. It can be said that thinking is a creative process by which answers are obtained 

and solutions to problems are discovered. Speech is a tool of thinking and a form of 

communication. 

According to Piaget [In 2] the transition from illustrative thinking to the stage of specific 

operations occurs at the beginning of a child's school age. The student is capable of logical 

operations, which are based on specific things and phenomena that can be clearly imagined. This 

means that the teacher should be able to formulate the questions correctly so that the student 

develops not only lower but also higher cognitive processes. Valent [17], Turek [16],  Brestensk§ et 

al. [1] as well as Kalhous and Obst (2009) [8].agree that the newly innovated Bloom's taxonomy is 

more accurate and sensitive in relation to the formulation of specific targets. The lower cognitive 

processes are - remember, understand, apply and higher - analyze, evaluate, and create. 

The subject of this research was teaching tasks in workbooks of Elementary realia for the 

second year of elementary school with the emphasis on their potential for strategic procedures of 

the teacher respecting the constructivist approach. By analyzing the obtained data and comparing 

four workbooks, the authors got answers to the following research question: What is the 

representation of teaching tasks in the Elementary realia workbooks for the second year of 

elementary school with the respect for the development of student's thinking in accordance with 

Bloom's taxonomy of cognitive goals? It turned out that the proportional representation of teaching 

tasks in the workbooks of Elementary realia for the second year of elementary school is uneven in 

relation to the development of individual levels of cognitive processes. The authors found that in all 

four workbooks, teaching tasks aimed at developing lower cognitive processes, namely 

memorization and comprehension. The most dominant tasks, which are focused on comprehension, 

are in the range of 36 - 58%. The second most frequent teaching tasks in all workbooks are 

memorization tasks, accounting for almost 15-33%. When developing lower cognitive processes, 

application tasks have the lowest share in all four books, it is 5 - 9%. The percentage of teaching 

tasks stimulating higher cognitive processes of analysis was only 3-11%, assessment tasks were 

represented 2-10% and creativity also minimal, 2-11% does not exceed the limit of 11% in any 

workbook. 

The authors would like to draw the attention to the evaluated workbook [4]. It is the only 

one in which the teaching tasks are rather balanced, although higher cognitive processes are focused 

on tasks in the range of 30.34%, which is not ideal. In the other evaluated workbooks [7, 14, 18] 

they are represented only by 8 - 19%, which is considered insufficient. It turned out that the number 

of teaching tasks in all workbooks that lead to the development of higher cognitive functions is very 

low. The reader should be reminded that the authors analyzed the teaching tasks strictly based on 

their wording and not with the possibility of how the teacher can further develop them. In addition 

to the analysis, the authors also found that there is a high incidence of convergent questions 

(possible answers yes / no), in all four workbooks analyzed. 

Based on the research results, the authors created teaching tasks in the application part. This 

creation of tasks was preceded by the definition of the exact concepts of each curriculum, and they 

were used to create teaching tasks with an emphasis on the development of higher cognitive 

processes. The authors started from the tasks edited by Mih§lik [12] in order to most effectively 

develop the cognitive functions of a younger school age student. Mih§lik's set of logical exercises is 

based on Bloom's taxonomy of goals, which ensures systematic stimulation of individual cognitive 

processes. The author divides logical exercises into three main categories [12, pp 96 - 101]: tasks 

for uncovering relationships (determining the cause, functional relationships, spatial, reasoning, 
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purposeful, relationships of inferiority, uncovering contexts, temporal sequence, inferiority, 

superiority, determination of objective conditions), tasks for detecting and solving problems 

(finding alternative solutions, creating simple hypotheses, verifying them, arguing, modifying 

algorithms, overcoming thought stereotypes, detecting and eliminating inaccuracies, reasoning, 

explanation, developing critical thinking), tasks for observation and comparison (analytical 

observation, description of elements from the idea, algorithm for image observation, comparison, 

detection of essential features of observed things and phenomena).  

The set of teaching tasks created in this way represents methodological material that the 

teacher can apply as one of the possible teaching strategies. The authors emphasize that with the 

respect to Bloom's taxonomy of goals, the teacher should structure every lesson, not only in 

Elementary realia. As the workbook and worksheets are a key didactic tool for both the teacher and 

the student, the research was beneficial for the reassessment of other textbooks in primary or 

secondary education. Teaching tasks based on teaching texts also stimulate reading literacy levels to 

some extent. Research can also support the creation of new teaching materials for teaching 

Elementary realia, because, as it was mentioned, its content is changing. The proof is that there is 

no workbook for the second year which would have a stable approval clause. The teaching tasks 

that were proposed for each topic can support the teaching strategy of teachers who want to rely on 

a constructivist approach in education and their aim is to develop the cognitive functions of the 

student in accordance with the application level. It is about the student being able to practically use 

the knowledge in social skills to stimulate their functional literacy. 
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Chemical sciences 

 

OPTICAL PROPERTIES OF THIN FILMS ALLOY Si: H  

 

Najafov B.A. 
Institute of Radiation Problems ANAS, Azerbaijan 

Baku, AZ1143,  B. Vahabzadeh, 9. 

E-mail:  bnajafov@inbox.ru 

 

The optical parameters of a-nk-Si: H thin films are analyzed and the width of the forbidden 

band is determined, as well as the dependence of the optical parameters on the amount of hydrogen. 

Keyword: the amount of hydrogen, localized nano crystalline films, amorphous films, the 

width of the band gap. 

Consider the view of optical absorption edge of conductivity , for thin films: 

                       ,                               (1) 

where is  ï sample volume and D ï the matrix element of the derivative operator. For the 

appropriate ratio, get that matrix D for transitions between States of different zones and for 

transitions between not localized States is as follows: 

                                                        , 

ʘ ï the average value of the interatomic distance. The value of D for localized wave functions, 

offset by a size multiplier between atomic distances rationing [1]. So for zone transitions  are:           

,                                   (2) 

where the integral shows energy between Valence zone and zone of conductivity.   In the equation 

(2),                

                               . 

Let the density of States near the conduction band and valence band around, it seems as: 

                                                            (3) 

Based on the above ratios, equation (1) can be written in the following form: 

                                  .                          (4) 

Hence, we have that: 

                                  .                        (5) 
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If you substitute the values into the equation (5), then we get the following ratio:

 

              .     (6) 

 

 

Based on equation (6) you can write:                         

 
ʠʣʠ 

.                                      (7) 

therefore , 

:                        .                            (8) 

For simplicity, you can write: 

                          
.                                        (9) 

If    , then: 

                                     ,                                         (10) 

 here                                            . 

So get that                                   

                                            .                                                        (11) 

     The results coincide with the literary data [1]. 

Means for amorphous, nano crystalline films, forbidden zone width can be determined by 

using the equation (1). Note that the option E0, in most films, describes the width of the forbidden 

zone. 

Based on this model, we come to the conclusion that the tails of the valence band and 

conduction zones overlap, the overlap zones donor and Acceptor levels are associated with the same 

defects.  In the area of overlapping conditions, position the Fermi level is constant. Another feature 

of the principle of this model is the existence of a "mobility" edges in the tails of the zones. These 

edges are identified with the previously entered mobility.  Mott, critical energies that define 

localized State of non-localized, so this model is often referred to as model Motta-Cohen-Frice-

Ovshhinskogo. The difference between the energies of the edges in the  mobility in the tails of the 

zones   area of conduction and Valence zone indicates a width for the "forbidden zone for mobility" 

(slit for movement). Based on this model, it is assumed that the zone deep acceptors, partially filled 

with electrons created the weaker donor area. Donors and acceptors can change roles. Mott 

suggested that if these States arise from defect, for example, free connection, they can act as donors 
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and as acceptors, and conditions of a single or double fill these conditions lead to the formation of 

two zones, separated by appropriate energy Hubbard. 

 

Optical band gap width and other settings for the ʘ-nk-Si:H and its alloys depend not only 

on the content of hydrogen, but also on other parameters: substrate temperature, sedimentation rate, 

annealing temperature, composition, hydrogen partial pressure and the structure of the films. For 

amorphous and nano crystalline alloys (a-nk-Si: H), optical band gap determines the width of the 

data acquisition, which describes the ratio of (1). In this case equation (1) is as follows: 

                                                 .                                          (12) 

The value of the ɺ for films ʘ-Si1-ʭGex:H  is 319õ547 eV
-1ʩmİ            

All films of the optical band gap width is described by the equation (12).  

 

The hydrogen concentration in a-Si: H films is determined by the equation: 
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where, N is Avogadro's number and (ɻ / ɝ) is the integral force of the hydride with the unit of 

measurement cm2 / mol, (ɻ / ɝ) = 3.5. If the absorption width is denoted by ȹɤ and the center of 

frequency ɤ0, then at ȹɤ / ɤ0Ò0.1, after approximation with an error of Ñ 2%, equation (13) can be 

written in the following form [2]: 
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where:; Ů is the dielectric constant. For  Si, Ů = 12; Ge Ů = 16. 
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Most of the technological processes in industry are related to the production, transmission, 

distribution and use of electricity, as it is the most convenient for the conversion into other types of 

energy. In addition, the process of production and transmission of electricity in the power system is 

regulated by regime conditions and restrictions, which determines the need for metering equipment 

and metering systems to control and manage power consumption [1]. 

Particular attention is paid to high-voltage substations, where reducing the volume of ballast 

flows of reactive power in distribution networks allows power grid companies to improve the 

quality of transmitted electricity and increase the stability of power grids by reducing distortions in 

current THDI and voltage THDU [2]. According to domestic and international standards, the 

coefficients of harmonic distortion should not exceed 8 %. 

The introduction of automated systems for accounting and control of energy consumption 

makes it possible to obtain operational data, control energy parameters, identify possible ways to 

save [3]. This, in turn, leads to a decrease in the share of energy resources in the cost of production, 

increase the efficiency of detection and elimination of deviations from the established consumption 

regimes, obtaining a stable profit. 

Currently, the markets of Ukraine offer a wide range of electricity analyzers. For the most 

part, these devices meet the requirements of Gosstandart, but most often in the body of the 

electricity analyzer tend to have not only a recorder for voltage, but also a meter for current and 

power. Therefore, some series of three-phase analyzers come with current measuring clamps, the 

presence of which makes it possible to measure current values, power, power consumption, 

harmonic distortion coefficients for voltage and current. 

With the help of a measuring complex developed by company ñELAKSò, the parameters of 

the high-voltage network were measured (Fig. 1). 

 
Fig. 1. Measuring set of parameters of the power supply network 
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The measuring complex includes digital analyzer of quality indicators of industrial electric 

networks Lumel ND30, current transformers PACT RCP-D95, measuring converters PACT RCP-

4000A-1A, 24 VDC power supply. 

The advantages of this measuring system include: 

ï the presence of a universal sensor for measuring current values from 100 A to 3000 A; 

ï the ability to perform real-time measurements continuously for up to 1 month; 

ï data archiving with a minimum frequency of 1 value in 1 second; 

ï unloading of data from a measuring complex in the Offline mode by means of Wi-Fi, 

GSM; 

ï control of parameters for current, voltage, power factor, active, reactive, full power, 

electric energy, as well as coefficients of harmonic distortion for voltage and current; 

ï diagnostics of measurement; 

ï reports in the form of tables and graphs. 

With the help of this measuring complex, the parameters of the electrical substation 35/6 kV 

were measured for 22 hours: 

ï value of current (Fig. 2); 

ï value of power factor (Fig. 3); 

ï value of active power (Fig. 4); 

ï value of reactive power (Fig. 5); 

ï value of total harmonic distortion by voltage (Fig. 6); 

ï value of total harmonic distortion by current (Fig. 7). 

 

 
 

Fig. 2. Average value of current during measurement Iav = 297 A 

 

 
 

Fig. 3. Average value of power factor during measurement Cos űav = 0,89 
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Fig. 4. Average value of active power during measurement Pav = 2921 kW 

 

 
Fig. 5. Average value of reactive power during measurement Qav = 1014 kvar 

 

 
Fig. 6. Average value of total harmonic distortion by voltage THDU = 0,43 % 

 

 
Fig. 7. Average value of total harmonic distortion by current THDI = 1,51 % 
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It follows from the measurements that the voltage distortion on the buses of the 6 kV 

distribution substation (which is characterized by the phase voltage distortion factor THDU) does 

not exceed the permissible values throughout the measurement period. 
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Abstract. Migratory movements are part of the early history of human migration. Albanian 

migration after the 1990s has attracted the attention of various scholars and academics, according 

to whom migration has become a key survival strategy as well as an important feature of the 

Albanian economy and society as a whole.  

Albania has traditionally been considered a source country of migration. External and 

internal migration is seen as a way of survival in difficult times of war and in times of peace, in 

conditions of economic and social misery, as well as political instability. Historical circumstances, 

as one of the main influencing factors of migration, have shaped and determined the direction of 

Albanian migration waves. Albania has historically been a country where the population has moved 

constantly, inside and outside the country. The intensity and direction of these movements has 

varied over time. 

This study will address the determining factors for migratory movements, provide an 

overview of the migrantsô financial situation not limited to the country of destination, and assess 

whether the migrantsô expectations from migration have been met. Furthermore, this study will 

present findings from an online survey which analyzes the problems that that Albanian emigrants 

are currently facing, and their plans for the future, i.e. whether they are planning to move to 

another destination, return to Albania or continue settling in the country they are currently 

residing. The findings will inform a set of recommendations for relevant institutions on how to best 

support these communities through specific agreements with destination countries for Albanian 

migrants.  

Keywords: migration, migration legislation, emigration history, institutional support, 

reintegration. 
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Abstract. In a field experiment in Mansouria (Giza) on tomato Lycopersicon esculentum L. 

cv. Super strain B infested with Meloidogyne incognita:Pelletized nematode attraping 

fungi Dactylaria brochopaga, Arthrobotrys dactyloides and D. thaumasia var.  Longa. Were 

compared to oxamyl Vydate and untreated control. The percentage mean reductions in soil larval 

populations due to treatments were led by Pelletized D. thaumasia var.  Longa (97.7%) followed by 

Pelletized Dactylaria brochopaga (89%), Pelletized Arthrobotrys dactyloides (70.7%), Vydate 

(59%). The Pelletized nematode- attraping fungi D. thaumasia var.  Longa was the most effective in 

reducing the number of galls on tomato roots (94%) followed by the other two nematode- attraping 

fungi Arthrobotrys dactyloides (90%) and Dactylaria brochopaga (81%). These three nematode- 

attraping fungi Pelletized survived the five months of tomato growing giving 5x10, 3.5x10 and 

2.5x10 conidia/ gm dry soil for D. thaumasia var.  Longa, Arthrobotrys dactyloides and Dactylaria 

brochopaga; respectively. 

Key words: Pelletized nematode attraping fungi,D. thaumasia var.  Longa, Arthrobotrys 

dactyloides, Dactylaria brochopaga, Meloidogyne incognita, tomato. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



158 

Philological sciences 

 

TEACHING VOCABULARY THROUGH CONTEXT AS AN EFFECTIVE APPROACH 
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Abstract: The study aimed to prove a hypothesis related to the effectiveness of teaching 

vocabulary in context.  The paper discussed the advantages of context-based approach in 

vocabulary teaching. Some beneficial act ivies and exercises were given as an example for context-

based vocabulary teaching.  

The questionnaire was the tool of the study. The purpose of using questionnaire was to 

prove whether teaching vocabulary through context is effective or not in teaching and learning of 

foreign languages.  

10 respondents, among them 5 teachers and 5 (3rd year) students of Faculty of foreign 

languages and cultures participated in this study. The target language is English.  Students native 

languages are Kyrgyz and Uzbek. 

The study revealed that context -based vocabulary teaching approach was effective in 

teaching and learning foreign language classrooms.  

Keywords: ʉontext clues, Holistic approach, Fatuous, Word block, Inference exercises, 

microcosm. 

 

Introduction 

Without grammar very little can be conveyed, without vocabulary nothing can be conveyed 

[5, p.13].   Vygotsky defines the ñWordò is a microcosm of human consciousness [5, p.1]. As it was 

mentioned above vocabulary is vital in language learning. There are many ways of teaching and 

learning vocabulary.  Broad meanings of words are guessed in context while reading, even word is 

unfamiliar for readers, it is comfortable for students to judge the meaning according to context. In 

order to facilitate the way of inferring the meaning of a new word one can use context clues.   

 Yu Shu Ying  [7, p. 18] shared his views about  drawbacks of using bilingual dictionary. It 

seems to him that too much dictionary work can kill all interest of learners in reading and 

comprehension, because readers become more concerned with individual words and less aware of 

the context which gives them meaning.  Yu Shu Ying mentioned that students to derive meaning 

with the help of context clues is considered an effective approach to increase vocabulary and 

reading comprehension. 

Though English is not considered the studentsô mother tongue it is meaningful for language 

learners when vocabulary is introduced within the context. This strategy helps learners know how to 

use new words in appropriate places.   

Teaching vocabulary in the English as a foreign language context is challenging, because 

incidental vocabulary learning is limited due to a lack of second language input, and most words are 
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learned through classroom instruction. Some researchers indicate a need for a more effective and 

efficient approach to teaching vocabulary in the English as foreign language context.  

For learning the uses of an appropriate word, learners have to study words in context, 

because some words have many meanings if we donôt use those words properly it can lose its 

meaning and it makes a person feel awkward.  If we take as an example the homophones   such as; 

air/heir, weak/ week, sea/ see, throne/ thrown, lettice/lets and the word bright, (light, smart) to 

identify the meaning of those words context may come for help. It appears that one way to ensure 

that language learning occurs in meaningful context.  

Teaching   vocabulary in context  

Merriam webster dictionary [8] defines the word ñcontextò as   the parts of a discourse that 

surround a word or passage and can throw light on its meaning or the interrelated conditions in 

which something exists or occurs: environment, setting. As we understand from above definition 

that context is the place where the exact word is used in the text and its meaning.  Teaching 

experiences proved and we are pretty sure that teaching studentsô new words from a dictionary is 

not always sufficient. Using dictionary definitions to teach vocabulary is usually ineffective. In this 

case, students learn vocabulary automatically and they donôt into the meaning deeper. It seems that 

through context students gain a clearer understanding of the word and how it is generally used. 

Halliday and Hasan [2, p.227] gave three stages of applying a context-based approach to 

vocabulary acquisition for EFL learners.  

 They mention that teacherôs first task is to draw the studentsô attention to cue words and 

phrases. Signals of connection, such as the words and, but and the phrases that is to say and in spite 

of, relate sentences or parts of sentences to each other.  

Students become sensitive to those signals for context clues step by step, and they become 

skillful in identifying and using them to successfully infer meaning. Teacher guides the students to 

clarify for themselves the function of the signal word in the sentence and introduces cue words like 

this, that, it, and other indicators to help the students spot context clues.  

Here the example of cause-and-effect context clues. The strategies for such a pattern include 

recognizing the pattern and then locating the effect(s) and the cause(s). These are not always neatly 

arranged. Students should be told that signal words like leads to, results in, because, and caused by 

are used to indicate the cause-and-effect relationship.  

The second task is the teacher should use specific questions that direct the studentsô 

attention to the surrounding environment of an unknown word and that elicit responses to help 

focus the discussion.  

One example is to ask students to use a substitution word or expression for the unknown 

word. The teacher then asks if the substitution fits the context clues. Students can revise their ideas 

to fit the context, probably resulting in a different substitution word. Obviously, some vocabulary 

development will occur when using this type of substitution strategy.  

 The third task is to prepare exercises that practice inferring the meaning of unknown words 

in short contexts. In this step, the teacher selects some short paragraphs, appropriate in terms of 

level of difficulty, to practice strategies of inference. Each paragraph should contain one or more 

context clues. The teacher should ask students how the new words made the inference. 

The aim is not to always guess a meaning exactly, but to become aware of the surrounding 

information in which a word is embedded, which both influences and points to its meaning. Some 

students may make wrong guesses. However, they should be encouraged as long as their attempt to 

infer the meaning of the unknown word uses an active searching and thinking process.  

There are other useful types of inference exercises that help develop the skill of inferring 

from context, for example, gap-filling, cloze exercises, context enrichment exercises, and word-

replacement techniques. 

Guessing vocabulary from context is the most frequent way to discover the meaning of new 

words. Honey field(1977) mentions  in Yu Shu Ying  [7.  p. 19] the importance of context by 

arguing that even with a functional vocabulary of the 3,000 most frequently occurring items in 
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English, learners will still not know approximately 20 percent of the items they will encounter in a 

simplified text. 

Researchers Kruse and Nation [3. p.207-213] claim that  a word used in different contexts 

may have different meanings; thus, simply learning the definitions of a word without examples of 

where and when the word occurs will not help learners to fully understand its meaning. They 

believed in  that  looking at the context in which the word appears seems to be the best way of 

learning vocabulary.  

Furtherly, they explain that making use of what we know in order to understand the 

unknown is a common practice in our daily lives. For instance, if we are in a building and observe 

that someone is entering folding a wet umbrella, we will infer that it is raining outside. 

Consequently, the readerôs understanding is unlikely to be 100 percent accurate. As Wallace 

[ 6, p.34] said that the mother-tongue speaker is satisfied with a meaning which makes sense of the 

context. He suggested readers the óneed-to-knowô principle.  According to Wallace [7, p.34]  in 

vocabulary learning the óneed-to-knowô principle could also be applied.  It means that students 

should not be told more about the meanings of words than they need to know to understand the 

context so that they donôt get confused"  

Yu Shu Ying [7,p.19] also shared with a number of different context clues that can help a 

reader infer the meaning of a new word. 

 He continues saying that the students can derive word meanings by examining internal, 

morphological features, like prefixes, suffixes, and root words.  

Reference words identifying the referents of pronouns may provide a clue to the meaning of 

an unfamiliar word. 

Yu Shu Ying [7,p.20] gave the readers the following examples to make the task  clear.  

Examples; Malnutrition gave him the shallowest of chests and thinnest of limbs. It stunted his 

growth.In this sentence, the effect of malnutrition is obvious. Students should be able to guess what 

malnutrition could have done to growth. 

Cohesion sometimes words in the same sentence or in adjacent sentences give   the meaning 

of an unfamiliar word, because these words regularly connect with the unfamiliar word, producing 

what has been termed "collocation cohesion" (Halliday and Hasan 1976,287 in Yu Shu Ying) 

Synonyms and antonyms Often the reader can find the meaning of new items in the same 

sentence. 

Example: To be pretty and not plain, affluent and not poor, represents status in certain social 

groups. We note that pretty and plain are opposites. When we see the next pair of words in a 

parallel construction, we can assume that affluent is the opposite of poor, and must therefore mean 

rich. 

Hyponyms very often the reader can see that the relationship between an unfamiliar word 

and a familiar word is that of a general concept accompanied by a specific example (a hyponym). 

Example: The museum contained almost every type of vehicle: cars, buses, trains, and even old 

carriages and coaches. 

Vehicle is being used as a hyponym; it encompasses all of the other items which are listed. 

Also, all of the listed items are of the same category. 

Definitions Sometimes the writer defines the meaning of the word right in the text. 

Example: Many animals live only by killing other animals and eating them. They are called 

predatory animals. 

Alternatives The writer may give an alternative of an unfamiliar word to make the meaning 

known. Example: Ichthyologists, or specialists in the study of fish, have contributed to our 

understanding of the past. The word ichthyologist is unfamiliar to some readers, but the writer 

explains the meaning by giving a more familiar term.  

Restatement.  Often the writer gives enough explanation for the meaning to be clear. 

Example: X ray therapy, that is, treatment by use of X ray, often stops the growth of a 

tumor. 

The phrase that is signals a clarification of a previously used word.  
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Example: Many times, an author helps the reader get the meaning of a word by providing 

examples that illustrate the use of the word. 

Example: All the furniture had been completely removed so that not a single table or chair 

was to be seen. The learner should be able to guess the meaning of furniture from the two examples 

which are mentioned. 

Advantages of a context-based approach 

In addition, to increasing studentsô vocabulary, this approach has several advantages. First, 

learning through context-based approach helps readers not only learn words but also know how to 

use them in context.  

Secondly, training students to infer meaning from context gives students a powerful aid to 

comprehension and will speed up their reading. 

The third, this approach allows the learners to make intelligent, meaningful guesses. This 

will make the learning task much more active and challenging than direct explanation of words.   

Working on this approach can build in students a problem-solving characteristic that shows their 

intelligence to an extent that is not always common in language classes. 

The fourth, it also helps readers develop a holistic approach toward reading. Because the 

context of a new word may be drawn from sentences, a paragraph, or even the entire text.  

Experiences showed that learning from context has long been desirable by teachers and 

learners, because learning from context was found to be effective.  

Al though there are studies which show that learning words from context is an ineffective 

approach, many linguists in their studies emphasize the effectiveness of learning words from 

context.  

Experiences showed that memorizing may be good and useful as a temporary technique for 

tests, but not for learning a foreign language, because students who simply memorize word 

meanings frequently have trouble applying the information in definitions and often make mistakes 

about the meanings. If we really wish to teach students meanings and usage of the words in context 

then students are more likely to deduce meaning from a context.  

Edwards states in Scott Thornbury [5, p.53] students will see how a new word works 

grammatically and the context will help make the item more memorable and aid retention. He states 

that words in context increases the chances of learners appreciating not only their meaning but their 

typical environments, such as their associated collocations or grammatical structures. 

Scott Thornbury (5, p, 148) argues that guessing from context is probably one of the most 

useful skills learners can acquire and apply both inside and outside the classroom. Whatôs more, it 

seems to be one that can be taught and implemented relatively easily. It is also one that we all 

already use-perhaps unconsciously-when reading and listening in our mother tongue.  

Scott Thornbury [5,p.322] stresses the importance of learning in context. He states that for 

vocabulary building purposes, whether spoken or written have huge advantages over learning words 

from lists.  

 Problems of teaching vocabulary in context is that teachers often depend on the general 

context of the sentence to help learners choose the right vocabulary in context.  

Guessing the vocabulary through Context 

Scott Thorn bury [5,p148] recommended the following steps in guessing from context are 

the followings.   

1. Check words whether same the part of speech of the unknown word. 

2. Look at other  clues in the wordôs immediate collocates ï if it is noun does it have an 

article (countable /uncountable) If it a verb, does it have an object?  

3.  It is necessary looking at wider context including clauses and sentences -signposting 

words as but, and, however, so might give a clue as to how  the new word is connected to its 

context. The following example can help learners to understand the task.  Ex: We got home and 

elated: here the presence of elated is not similar to the meaning of tired.   It is better to use We got 

home, tired and downhearted.  
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4.  Learners have to look at the formation of word downhearted, it is made up 

down+heart +participle ed(affix) 

5.  Learners can guess the meaning of the word with  the help of above strategy.   If the 

words critical to the understanding of the text go back and repeat above cases. If the word is clear 

carry on reading.  

Bell J and Gower R made gave  examples in Scott Thornbury [5, p.149](see Appendix A)  

Teachers can introduce new words in a different way.  Van Daalen-Kapteijins (1981 and 

Mcnell 1987) cited in Beatrice S Mikulecky [1, p.82] (see Appendix B) if some teachers use 

nonsense words to explain context based teaching.  These can be counter-productive with English 

Second and English Foreign language Learners since real words and nonsense words may appear 

the same in English.  Gipe 1979  in Beatrice S. Mikulecky [1, p,82] 

In this case, reasons that a familiar context will activate a learnerôs old information is 

assimilated with new meaning. By relating new word to an existing knowledge, the learner is more 

likely to retain the meaning of new word. Gipe suggested ñinteractive contextò that are different 

from the one shown above. (See appendix C) 

Gipe 1979 in Beatrice S. Mikulecky [1, p,82] found that using interactive context method is 

superior for both good and poor readers.  

Similarly, to Nation [4] learning vocabulary via guessing from context is the most important 

of all sources of vocabulary learning. Findings from the research generally corroborate that 

advanced language learners more often guess a wordôs meaning from its context rather than by 

consulting a dictionary. Compared with their intermediate counterparts, advanced learners guessed 

more because they had sufficient vocabulary knowledge to do so.  

Methods  

In the process of the study, participants were informed of the anonymity of their responses.  

They were informed if the result of the study would be shared with them.  As it was small study, 

therefore the study was conducted during the lesson. There were 10 participants, among them 5 

experienced teachers and 5 (3rd year) students of Faculty of foreign languages and cultures 

participated in this study. The target language is English.  Students native languages are Kyrgyz and 

Uzbek. The purpose of selecting senior students and experienced teachers was that they have 

background knowledge of learning vocabulary.  

The questionnaire was the tool of the study. The purpose of using questionnaire was to 

identify what types of teaching vocabulary is more effective for teachers and learners. According to 

the questionnaire the descriptive analysis of vocabulary learning strategies is following: Students 

are given list of items; they are to scale the items according to importance of their answer in 1-6-

point. 

Results 

In the given questionnaire, many of respondents perceive that vocabulary is important in 

their learning and many of them answered the essential way of learning vocabulary is in multiple 

ways.  Majority of the participants circled 6 point (see appendix D) that readings are essential which 

can give them a chance to understand new words better.  They also answered that context enhances 

their learning of  new words. Many respondents believe that the examples of usage of new words in 

a context is important for them.  Almost many participants believe in vocabulary that occur in 

context help them of being a good reader. All of them circled 4 and 5,6 numbers that inferring 

meaning from context give them a powerful aid to comprehend the readings.  According to the 

results of the study, the effective   vocabulary teaching approach was considered the context-based 

teaching vocabulary.  Teachers and students participating in this study believed that context-based 

vocabulary teaching began to use more especially in testing and to check learnerôs logical thinking. 

They were sure that this approach can help students think deeply and students may attempt to guess 

and to   find the meaning of words independently.  

Through working on the theme three benefits of learning from context were observed. The 

first, assessing the meaning of a word in context help the learner to develop skills through 

inferencing. Second, regularly encountering new words in context underlies the fact that words are 
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indeed used for purposes of communication. Finally, context was found  an  indicator of the proper 

usage of words. 

Conclusion  
To conclude, with the basis of the context created by known vocabulary, advanced learners 

could more successfully guess the meaning of unfamiliar words.  It was proved that the correctness 

of learnersô guessing is highly related to their language proficiency. The more proficient students 

are, the more likely they are to guess unknown words accurately. Application of this approach 

might be successful for the English language teachers to teach new words. The students found the 

task stimulating and enjoyable, and were eager to try it whenever an unknown word appears. 

Experiences working on learning vocabulary through the context approach had a positive effect on 

the studentsô reading habits. It could help both teachers and students build up confidence in their 

reading. 
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Appendix A.     Guessing vocabulary in Context  

Part A 

Look at the sentences below. All the words in italics are nonsense words.  Work out what 

those words mean from the context of the sentences. Example: 

Tribbet must mean scarf, because it is something you put around your neck when itôs cold.  

a). It was very cold day so I put a tribbet round my neck 

b) I was so fugitive that I drank a whole bottle of Coke 

c) I did three tralets yesterday but I failed them all because I hadnôt study enough. 

d) I did the exam very trodly  because I had headache 

e) I sarked very late at work because I overslept     (Bell J and Gower R in Scott Thornbury) 

Part B 

In the sentences above decide whether the nonsense words are: adverbs, verbs (past tense), 

nouns, adjectives. 

Appendix B. Directions:  Read the clues  and try to guess what  xxxxxis. Work with 

partner.  

a. He was used to having many xxxxx  in his room, so his new room seemed dark. 

b. He studied at the library, where there were more xxxxx 

c.  The best part about xxxxx is that you can open them in warm weather, to get a 

breezer  

What is xxxxx? 

 Appendix C 

1. Sample exercise. Three chances to guess the word meaning from the context. 
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 Instruction: Read each sentence. Try to guess the meaning of a word. Work with a partner.  

a) She was aware that her boss was a misogynist soon after she started working for him.  

Guess: A misogynist is ______________________________- 

b)  It is difficult for woman to work for misogynist,  because she is never  sure of the 

reasons for his criticism. 

Guess: A misogynist is ______________________________ 

c) She knew that no woman would advance in his company, so she told the misogynist 

that she was resigning 

Guess: A misogynist is ______________________________ 

 A misogynist is a person who dislikes woman. Think of something, a misogynist might do 

in a family. 

2. In each passage, the last sentence is not  finished.  Choose the best ending. Check 

your work with partner. Do you agree?  

1. My favorite books about the life of Charles Dickens. He was a famous English 

writer.  It is very interesting story. The best part isé... 

a. Airplanes b. the economy c. his childhood   d. the village  

2.  Coffee grows in places with warm climates. In some areas of the world, the land is 

good for growing coffee. But the winters are tooé. 

      a..cold  b. dry   c. short   d. cloudy   p.83 

 

Appendix D. Vocabulary Learning Questionnaire  

Please, for each item circle the numbers that present your beliefs concerning the vocabulary 

learning  as you perceive and practice  as honestly as possible 

1.  How important is vocabulary in your learning foreign languages? 

Not important   1.        2.        3.         4.          5.     6.     Essential 

2. learn new words better when it was presented in multiple ways (using pictures, multiple 

choices, definition etc. ) 

Not important 1.     2.      .3.      4.     5.         6.      Essential  

3. learn new words better when the new word in a sentence. 

 Not important 1.     2.        3.    4.     5.           6.           Essential 

4. Readings give me a chance understand new words better 

Not important 1.      2.        3.    4.     5.           6.           Essential 

5. Learning new words in a context enhances learning those words. 

Not important 1      2.         3.    4.     5.           6.           Essential 

6. Reading texts help students use many unknown words in the relevant  context   

Not important 1.     2.         3.    4.     5.           6.           Essential 

7. A word used in different contexts may have different meaning. 

Not important   1.     2.       3.    4.      5.           6.           Essential 

8.The kind of vocabulary that occur in the context help learners take advantage of being 

good readers. 

     Not important   1.     2.     3.     4.        5.           6.           Essential 

9. To infer meaning from context gives learners a powerful aid to comprehending and speed      

up reading   

              Not important 1.     2.     3.     4.       5.          6.            Essential 

10. Put these aspects of learning new words into order of Importance 

1- Most important, 5-less important  

- Word revision games 

- Readings  

- Collocation exercises- work on which words go together  

- In the examples of usage of new words in a context  

Thank you. 

 Sample is taken from British Council/Premier skills, English 
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Abstract. The article examines the issues of the socio-political history of the Kazakh 

Khanate, which was formed on the basis of the collapse of the Golden Horde. 

In this regard, given that the Eurasian steppes occupied a large territory, but lived under the 

rule of one Mongol empire, the nomads of Central Asia, i.e. The Turkic-speaking peoples living in 

this territory at that time did not essentially differ from each other. In this regard, the political 

views of historians who studied the political history of the Golden Horde, which formed the basis of 

the Kazakh Khanate, were taken into account. Soviet ideology forbade the states that were part of 

the USSR to study the history of the Golden Horde. Because at that time the history of the USSR 

was falsified on the basis of communist ideology, and there were many historical distortions in our 

history. The Golden Horde was replaced by the Russian Empire, and the Russian Empire was 

replaced by the USSR. Since the 13th century, the Russian Empire wanted to take possession of the 

territory that was previously part of the Golden Horde, conquering and uniting most of it. Even 

when the USSR was formed, the Soviet government strove to keep the territory under its control. As 

a result, during the collapse of the USSR, 15 republics that were part of it were formed as 

independent states and gained their independence. 

Key words: Golden Horde, Mongol Empire, Ulus Jochi, Deshty Kipchak steppe, ethnic 

system, USSR, post-Soviet, aristocracy. 

 

The history of the formation and disintegration of the Mongol Empire is of interest to many 

researchers today. The study of the socio-political history of the Kazakh Khanate, formed on the 

basis of the collapse of the Golden Horde, has not lost its relevance among domestic historians and 

writers. Knowledge of the history of our country is the formation of a worthy attitude to the 

homeland, land and history of every Kazakh citizen. In the thirteenth century, the steppes of Eurasia 

became the center of great historical events. In this regard, given that the Eurasian steppes covered a 

large area, but lived under the rule of one Mongol Empire, the life of the peoples living in this area 

was influenced by the Mongol civilization, which changed with the culture of the Turkic-speaking 

peoples. 

The nomads of Central Asia became part of one Mongol Empire and covered a large area. 

The way of life of the Turks at that time did not differ much from each other. Following the policy 

of Genghis Khan, which united different peoples under one empire, Batu Khan united the Slavic 

peoples and created the state "Golden Horde". In the end, the Mongol Empireôs territory was 40 

million square kilometres. It has become a powerful power with a population of 160 million [1]. 

This is a historical process that has a special place in human history. Genghis Khan divided the 

lands conquered by the Mongol Empire into tribes. 

The Jochi Ulus was given the Eastern Deshty Kipchak steppe. The boundary of these lands 

was between the Irtysh and Ural rivers. The administrative-territorial division of East Deshty 

Kipchak was determined on the basis of the ethnic system in the Mongol administration [1, p. 254]. 

The foundations of the ethnic system were introduced by the former nomadic society, the ethnic 

group consisted of an ethnic community of several tribes. The management of the various ethnic 

groups that made up the Mongol Empire in one system created its own difficulties, and the Mongol 

rulers had to use traditional local powers as well. 
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The administration of the state became more and more intensive at the level of individual 

ethnic groups, and the guardianship of the kagan's imperial capital, the Karakorum, became a 

virtually useless burden. He weighed the rulers and regional nobles in connection with the use of 

military force. The weakening of the central government and internal conflicts over the Karakorum 

throne in 1269 led the Jochi, Chagatai and Ugedei leaders to deny recognition of the self-

proclaimed Great Khan Kublai, restrict their possessions, draw a line under the existence of a 

unified Mongol Empire and legitimize its final disintegration. At the same time, in different periods 

of history, the Jochi ulus was the largest in size, reaching 6-8 million km. Therefore, it is the son of 

Jochi, the main successor of the Mongol Empire, which retained its power, and the last of the great 

steppe empires, starting with the Scythians. It is remembered by a number of names adopted in 

various national and historical traditions: Ulys Jochi, Uly Ulys, Uly Horde, Deshty Kipchak steppe, 

Great Tartaria and, finally, part of it became part of the Golden Horde [17] / phenomenon 38 / . 

However, in the XV century, the Golden Horde was separated from the Siberian, Uzbek, Kazan, 

Kazakh, Crimean khanates and the Nogai Horde. 

It goes without saying that the Golden Horde, like the Mongol Empire, was formed on the 

basis of military force. The rapid conquest and conquest of many countries and peoples by the 

Mongol-Tatars was accompanied by the destruction and captivity of many people - soldiers and 

civilians, and the suffering of the survivors. Many cities were destroyed, villages burned [17] / 

phenomenon 39 pages /. Recognizing its power, the Mongol Empire continued its wars. 

Within the Mongol Empire, power struggles between Genghis Khan's successors intensified 

over the years. The ethno-political heirs of the Golden Horde, in addition to the modern Tatars and 

Crimean Tatars, should be considered the majority of Turkic peoples in Russia and the post-Soviet 

space, as their ethnogenesis and national statehood are rooted in this. The direct descendants of the 

Tatars of the Golden Horde are the Balkars, Bashkirs, Kazakhs, Karakalpaks, Karachays, Kumuks, 

Nogai, some Uzbeks and others / 27, p. 173 /. [17] 

This approach is partly due to the recent study of the Golden Horde in the Central Asian 

republics, as an important period in the history of the peoples, in the formation and development of 

statehood in these territories. 

The focus is on the fact. For example, given that about a third of the Golden Horde falls on 

the territory of the modern Republic of Kazakhstan, a number of modern Kazakh historians have 

proposed a new approach to the origin of the Kazakh people and their statehood. According to him, 

Kazakhstan is a direct and almost the main successor of the Golden Horde, and its history is part of 

the national history of the Kazakhs, and for them not only foreign history, but previously 

considered. At the political level, this view is also supported by the President of Kazakhstan 

Nursultan Nazarbayev. Emphasizing her opinion: the Golden Horde is a common historical heritage 

of many Turkic peoples, especially the Tatars [17] phenomenon 41 pages /.  

First, the Kazakh Khanate, which we celebrated in 2015 for its 550th anniversary, was not 

formed out of nowhere, but split with the Kazan, Crimea, Astrakhan, Siberian and Nogai Hordes of 

the Golden Horde. The founders of the Kazakh Khanate, Zhanibek and Kerey, as well as all its 

subsequent rulers, from the last khan to Kenesary, belonged to the Genghis dynasty. Their 

grandfather Orys-khan was one of the rulers of the Golden Horde in the XIV century. 

According to a number of leading experts, the ethnogenesis of the Kazakh people dates back 

to the Golden Horde, and when the Horde collapsed, only the modern name "Kazakh" disappeared, 

and later appeared due to a number of political circumstances. However, even then, in fact, there 

was only one nomadic people of Desht-Kipchak, from whom the modern Kazakhs, Nogai and 

Karakalpaks came directly - they are three ethnic groups very close to each other in all respects. 

Volga and Crimean Tatars and Bashkirs also consider themselves heirs of the Golden Horde. 

It was noted that in 2015, on the 550th anniversary of the Kazakh Khanate, the Kazakh 

Khanate did not appear in a vacuum, but on the eve of the collapse of the Golden Horde. It began 

with the establishment of the Kazakh Khanate by Kerey and Zhanibek khans. It was also clarified 

that the ethnogenesis of the Kazakh people did not have a Kazakh name at the time of the collapse 

of the Golden Horde, and it later emerged on the basis of political formation. Celebrating the 550th 
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anniversary of the Kazakh Khanate, several books in English were published for foreign readers, 

detailing the history of the Republic of Kazakhstan. In the work of K. Zhalairi [17] there is a direct 

connection of the Kazakh Khanate with the history of the Golden Horde. Similarly, in the works of 

Mahmud Kashkari and Mohammad Haidar Dulati [17], the history of the Turkic peoples and the 

formation of the Kazakh Khanate are associated with the history of the Golden Horde.  

Soviet historians, based on the achievements of pre-revolutionary science, in some cases 

critically reconsidered them, came to the study of the Golden Horde and its legacy from a Marxist 

point of view. The fact that the Western world has directly or indirectly influenced the political, 

economic, cultural and ethnic development of not only Russians but also Eastern Europe, the 

Caucasus, Siberia, Central Asia and many other nations underscores the importance of this broad 

and multifaceted study. The most common and characteristic feature of this influence is reduced to 

a regressive, restraining role in all aspects of the political and economic activities of the nomadic 

aristocracy of the Golden Horde [17] in relation to the conquered peoples. 

There are many written data and cultural monuments from the Golden Horde period on the 

territory of Kazakhstan. In general, archeological excavations of the Golden Horde sites provide a 

variety of materials that allow to verify and substantiate unclear or ambiguous reports from written 

sources and to fill in most of the gaps in them. Although the study of the history of the Golden 

Horde was banned during the Soviet period, the study of the political history of the Golden Horde 

began at this time. Bayarshinova's work on the Golden Horde was published in 1960, Safargaliev's 

work on the Rise of the Golden Horde in 1960, Akhmedov's work on the formation of the nomadic 

Uzbek state during the collapse of the Golden Horde in 1965, and the State of Nomadic Uzbeks. 

These works were published immediately after the abolition of Stalin's totalitarianism. That is, the 

political history of the Golden Horde, which is of interest to many historians, was not widely 

studied during this period. Even the discovery of historical and geographical maps of the Golden 

Horde in foreign archives began to be studied in the 60-80s.It had a vast territory, military power, 

broad international influence, a strong state apparatus, a developed multi-structured economy, a rich 

culture and had a deep and multi-vector impact on the political, economic and cultural map of 

Eurasia. And the high level of development of a single set of original political, economic, cultural 

and social institutions allows us to say about the existence of a special "Golden Horde civilization" 

as a localized and stable integrated social system in time and space. The history of the development 

of its member nations was different. 

Today, the study of the history of the states that emerged on the eve of the collapse of the 

Golden Horde clarifies the history of the formation of those states. At that time, the state that went 

down in history as the Kazakh Khanate, today's Republic of Kazakhstan. The independent 

formation of Kazakhstan as a state was a favorable period for the Kazakh people to create their own 

state, compared to the absence of many ethnic groups and nations in the world. Therefore, the 

celebration of Kazakh Khanateôs  the 550th anniversary has helped to clarify the history of today's 

Kazakhstan. 

Passporting of historical monuments of the country on the basis of the state program 

"Cultural Heritage" allowed to officially confirm our national history. 

President of the Republic of Kazakhstan Tokayev KK In his Address to the People of 

Kazakhstan [17] he announced the celebration of the 750th anniversary of the Golden Horde. This 

has a special place not only in Kazakhstan, but also in the history of all countries created and living 

in the territory of the Golden Horde. 

As mentioned above, Soviet ideology forbade the states that were part of the USSR to study 

the history of the Golden Horde. Because at that time the history of the USSR was falsified on the 

basis of communist ideology, and there were many historical distortions in our history. The Golden 

Horde was replaced by the Russian Empire, and the Russian Empire was replaced by the USSR. 

From the 13th century onwards, the Russian Empire wanted to take possession of the territory that 

had previously been part of the Golden Horde, conquering and unifying most of it. Even when the 

USSR was formed, the goal was to keep this territory under their control. Even when the USSR was 
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formed, the goal was to keep this territory under their control. After the collapse of the USSR, the 

15 republics that were part of it became independent states and gained their independence. 

 

References: 

1. Uskenbay K. Eastern Dasht-i Kipchak in the XIII - beginning of the XV century. 

Problems of ethnopolitical history of Ulus Juchi. Kazan: Fzn Publishing House, RT, 2013. - 288 p. 

2. Khamidullin BL The phenomenon of the Golden Horde civilization. Turkological 

research. 2019, Volume 2. ˉ1 

3. Zhalairi K. Community commodity. Almaty, 1989 

4. Kashgari M. Diwani dictionary-at-turk; Dulati M.H. Tarikhi-Rashidi. Almaty, 2003. - 616 

p. 

5. Tokayev KK Address to the people of Kazakhstan "Constructive public dialogue - the 

basis of stability and civilization of Kazakhstan" September 4, 2019 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



169 

Political sciences 

 

BIDENS DEFENCE POLICY TOWARD EUROPE ï CHALLENGES AND DIFFICULTIES 

ON THE TRANSATLANTIC RELIANCE  

 

Peternelj Bostjan 

 

Abstract. Bidens defence policy toward Europe opens many questions about the future of 

NATO because US have big expectations into transatlantic cable from European partners how to be 

better prepared for providing collective security in an era of great power competition against 

Russia and China. He is facing with many challenges for preserving NATO solidarity through 

unconfident transatlantic cable. Difficulties are heating up defence atmosphere for some 

reasonable disagreements between US and Europe amid NATO dilemma. More investments into 

military sector in Europe does not match with US aspirations for ongoing militarisation in face with 

diminishing the European defence autonomy that is not into interest of many NATO members to 

continue struggle with Russia. Some European pillar NATO states had disagreed for any planned 

US military actions against Russia. France, Germany, Italy, Spain and other euro-centric states 

strongly opposed to US aspiration for further NATO enlargement more toward East into the sphere 

of Russian vital interest. At most European NATO states are afraid from possible Russian 

devastating effect on the European defence autonomy. Created French-German alliance inside 

European Defence Union (EDU) could stop Atlantic US-UK ambitions for militarization of the 

European pillar NATO. If such alliance may be expected a new pact between French-German 

alliance and Russia that pushes out US-UK alliance from Europe. Poland and Baltic troika 

(Estonia, Latvia and Lithuania) could joint to this alliance. Bidens defence policy toward Europe is 

putting on big stake while he tries to fix transatlantic relations be regaining them on trust toward 

EU-NATO partners.        
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Natural antimicrobial peptides can belong to different protein families founding in particular 

in plant, molds and bacteria as a part of innate immune responses as well as defense barrier (1).  

The FAO (Food and Agriculture Organization) has indicated that about one-third of the 

produced food is wasted every year because of shelf-life expiring, alteration or spoilage due to 

bacterial activity (2). About antimicrobial peptides, bacteriocins are a large group of bioactive 

peptides ribosomally synthetized by bacteria with antimicrobial activity, usually against other 

bacteria taxonomically related but also unrelated when with a narrow spectrum (3). 

Bacteriocins in the last years have attracted always more interest because of their use as safe 

food preservatives also because they are easily digested by human gastrointestinal tract (4). 

For these reasons, they could be used to inhibit or limit foodborne pathogen growth and 

consequently to increase also the shelf-life of food, limiting their waste. 

Modern life and too little time to dedicate to food preparation led to increase the use of 

ready to eat food, which are usually in smaller packs, but with more packaging production.   

In 2019, the global food packaging market was estimated at over USD 300 billion with a 

paper-based segment at 31,9% of the total with a major prevalence of plastic food packaging due to 

superior properties and lower prices. All this increases environmental and pollution problem (5, 6). 

We are showing results about an edible and antimicrobial film which composition we 

patented (Patent  nÁ 102018000006424 at UIBM in Italy) in which it is possible to insert a 

bacteriocin like Nisin or its producer Lactococcus lactis.  

The composition of coating is very simple and affordable, but above all an edible coating 

could  contribute to reduce garbage amount. 

Incorporating the film directly with a probiotic like L. lactis, assuming that film can be eat, 

this could be also a way to ingest probiotic integrator by lactose intolerant people. 

Our study was a 30 days long challenge test using two different edible films, one made 

antimicrobial using pure Nisin (Sigma Aldrich) and the other one using the producer Lactococcus 

lactis ATCC 19435 (Sigma Aldrich) to wrap a fruit (apple) and a meat product (mortadella) 

artificially contaminated with L. monocytogenes NCTC 10888.  

We started with a centrifuged liquid culture of L. lactis, washed twice with physiological 

solution to eliminate media culture, then we saved the pellet and dissolved it in physiological 

solution to use in the mixture film, to obtain a final concentration of about 106/ml of bacteria. 

The same process was done about Listeria that we dissolved in 100 ml of physiological 

solution used to contaminate the food by immersion then dried under the air flow of a biological 

hood for 5 minutes. 

About film production, we mixed two different solutions, the first one composed by the 

powder of NaCl, sodium alginate and pectin; the second one composed by water and glycerol.   

The mixture obtained was boiled for 10-15 minutes to dissolve all components and then it 

was cooled to reach 50ÁC. Then, we used this preparation to create two different film: 
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- Film with Lactococcus lactis: in this case, we added the amount of bacterial solution to 

obtain a final concentration of about 106/ml. 

- Film with Nisina: in this case, we added an amount of pure bacteriocin to obtain the final 

concentration of 1%. 

Both films, after over-night at 4ÁC, were polymerized by 2% calcium chloride and washed 

with purified water. 

Some cubes (dimension 1.5 cm3) of apple and mortadella were immersed for 15 minutes into 

a solution of L. monocytogenes NCTC 10888 with the concentration said before.  

We made two parallel challenge tests of 8 days plus a final evaluation at 30th day of 

conservation, using both apple and mortadella, but using in one hand film with Nisin and in the 

other hand film with producer to wrap these products. For negative control of Listeria and lactic 

acid indigenous flora we wrapped the food products without antimicrobial substances (Nisin or 

producer).  

 

The results we obtained were very encouraging showed for both films high decrease of 

Listeria count. In particular, the film containing Nisin showed capacity to decrease L.m count of 

both apple and mortadella artificially contaminated of about 2 log and 4 log respectively.  

 

The results are displayed in the graphs below. 

 

 
 

About the film containing the producer L. lactis the reduction obtained was of 3 log and 2 

log for the apple and mortadella respectively artificially contaminated and wrapped with this film.  

 

The results are displayed in the graphs below. 

 
 

The images below show film polymerized (in the middle) and its use to wrap a cube of apple 

(on the left) and mortadella (on the right). 
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The evaluation at 30th day of conservation at 4ÁC showed either apple and mortadella with a 

good organoleptic characteristics as smell, colour and texture. This proves that the our film has a 

selective permeability to atmospheric gases. In particular the apple had no visible signs of 

oxidation. 

Our antimicrobial and edible films were composed exclusively of edible and biodegradable 

ingredients, easy to reach and low-cost, meeting environment and companies requests. It increases 

food shelf-life, reducing food waste, using a bacteriocin, named Nisin or its producer L. lactis that 

being a probiotic bacteria can be ingested giving benefits by consumers. 

Thanks to its characteristics, our antibacterial film is a potential solution to the actual 

environment problems, to packaging and food business and to consumersô requests increasingly 

aware of the quality of food on their tables. 
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The factor of technical progress must be taken into account when assessing the use of the 

resources of the manufacturing sector of the country's economy using the Cobb-Douglas production 

function[4,p.82].Other factors, such as changes in levels of management and changes in relative 

prices over time, affect the change in the value of individual factors of production [2,p.732].Over 

time, the results of technical progress appear, which leads to a change in cost rates and parameters 

of productivity of factors of production. 

Technical progress must be taken into account in the form of a time trend (t), which is part 

of a specific time function. 

In the model, labor costs (L) and the average annual cost of fixed assets (K) are taken as 

resources used to produce a product.Taking into account the factor of technical progress, the Cobb-

Douglas production function  takes the following form: 

Y=  AĬ LŬĬKɓĬeɚt                              (1) 

where, A - technological coefficient; Ŭ, ɓ - coefficients of elasticity of capital and labor 

resources; 

eɚt - here is characterized as the impact of scientific and technological progress on the 

creation of the final product. t-time, l-time characterizes the impact of scientific and technological 

development on the growth of human output. 

It should be noted that two approaches are used to determine the results of technical progress 

with the ñresidual methodò, such as the ñSolow residueò and the ñDenison residueò.It should be 

noted that the Solow model was subjected to a comprehensive critical analysis during the theoretical 

discussion of capital between the two Cambridges.The parameters of the savings rate and the rate of 

scientific and technological progress in the model are simply set exogenously, which did not suit the 

researchers.An empirical examination of a number of provisions of the model showed that they 

were not confirmed in practice. 

In our study, several approaches were used to apply the problem in practice[3,p.96].The 

calculations more adequately reflected the reality of the results obtained with nonlinear 

optimization by the gradient method.In the course of the study, the values of Ŭ and ɓ were 

determined by the method of nonlinear optimization by the gradient method for the "Manufacturing 

Industry" using the indicators of Table 1 and the two-factor Cobb-Douglas model (Q =  AĬ LŬĬKɓ). 
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Table 1.  Indicators and calculation results for the ñManufacturing industryò 

 

 2008 2009 é é 2014 2015 2016 

K  (mln.manat) 3820,80 4207,3 é é 7162,40 7210,40 7504,6 

L (thousand people) 211,40 214,20 é é 227,10 229,80 242,20 

Y (mln.manat) 1888,70 1967,3 é é 2777,8 2713,9 2978,9 

Yqr (mln.manat) 1533,79 1662,80 é é 2593,41 2610,81 2712,5 

eɚt 0,21 0,17 é é 0,07 0,04 0,1 

         

 

    As a result, the Cobb-Douglas function for the manufacturing industry was defined: 

Yqr =  1,04ĬL
0,1ĬK 0,824436(2) 

As can be seen from the Cobb-Douglas function defined for the processing area (Ŭ + ɓ <1), 

there   is a negative scaling up effect, i.e. the average cost per unit of output increases with 

increasing production.This indicates that the expansion of production in the ñManufacturing 

industryò should be carried out with the use of new techniques and technologies.The degree to 

which technical progress affects the volume of the final product can be calculated as follows: 

eɚt= (3) 

For example, for the ñManufacturing industryò in 2016 this indicator was eɚt = 2978.9 / 

2712.5 = 1,1.In the process of research by the Delphi method[1,p.4], 15 industrial sectors of the 

Azerbaijani economy were identified.Then the values of eɚt were calculated, which are shown in 

Table 2. 

 

Table 2. The degree of influence of technological progress on the economy of Azerbaijan 

on the volume of final products(eɚt) 

 

Economic sectors   . .    

 2008 2009 é é 2014 2015 2016 

1. Agriculture, hunting  1,13 1,03 . . 1,19 1,22 1,15 

2. Fishing products 1,47 1,04 . . 1,02 1,08 1,26 

3. Mining industry 1,55 1,17 . . 1,14 1,28 1,34 

4. Manufacturing industry 1,21 1,17 . . 1,07 1,04 1,10 

5. Electricity, gasandwater 1,09 1,40 . . 1,01 1,32 1,31 

6. Construction 1,20 1,12 . . 1,34 1,17 1,06 

7. Tradeservices 1,19 1,13 . . 1,14 1,20 1,27 

8. Services of hotels and restaurants 1,17 1,20 . . 1,10 1,05 1,03 

9. Transport, post, communication 1,41 1,29 . . 1,12 1,06 1,12 

10. Financial, insurance and pension 

services 
1,23 1,18 . . 

1,15 1,11 1,15 

11. Real estate, commercial services 1,79 1,45 . . 1,16 1,27 1,12 

12.Services in public administ.  

defense, social insurance 
1,22 1,07 . . 1,18 1,14 1,17 

13. Educational services 1,45 1,24 . . 1,10 1,02 1,14 

14. Health and social services 1,26 1,08 . . 1,21 1,18 1,11 

15. Utility and other services 1,79 1,09 . . 1,10 1,02 1,18 

 

As can be seen from the table, the impact of technological progress on the ñMining 

industryòand ñElectricity, gas and wateròon the volume of the final product was very high, which 

reflects the reality. 



175 

References: 

1. Aliev R.A., Aliev R.R., Ahmedov I.Z., Aliyeva K.R. Fuzzy Delphi method // Journal 

çKnowledgeè, BUSINESS, çEducationè Society of Azerbaijan Republic, Baku: 2004, ˉ 1, p. 3-4 

2. Akhundov V.J. Modeling of oil and gas production for an enterprise by using fuzzy 

Cobb-Douglas function.Indexed by Web of Science and Scopus. Advances in Intelligent Systems 

and Computing, vol. 1306, pp. 731-737, DOI 10.1007/978-3-030-64058-3 (14th International 

Conference on Theory and Applications of Fuzzy Systems and Soft Computing ICAFS 2020, 27-28 

August 2020,  Budva, Montenegro). https://www.springer.com/gp/book/9783030640576 

3. Akhundov V.J. Calibration of the regional economy in the context of uncertain 

information. International Electronic  Scientific and Practical Journal ñWayScienceò, December 3-

4, 2020,p.96-97.Dnipro (Ukraine), ñDevelopment of education and business: results 2020ò, 

International Scientific and Practical Ķnternet Conference.http://www.wayscience.com/wp-

content/uploads/2020/12/Part-1-Conference-Results-2020.-1.pdf 

4. Musayev A.F. Opportunities for applying the Leontief method to the budget system. 

Azerbaijan Tax Magazine, Baku:2013 pp. 79-102 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



176 

Pedagogical sciences 

 

ADVANTAGES AND DISADVANTAGES OF ONLINE LESSONS IN TEACHING OF 

PEDAGOGY 

 

Rustamova Sabina 

PhD, sabina.rustemova.87@inbox.ru,  

Azerbaijan University of Languages 

 

In the teaching of pedagogy, it is observed that online lessons have a number of advantages 

specific to this subject. Thus, students participate in distance learning, which they previously 

studied in the form of theory. Although, mostly we were speaking about online lessons and distance 

education in our lectures before the pandemic, after its beginning we had to pass quickly to this 

teaching method in all classes. 

It is true that some courses in our country were organized online, but this did not apply to all 

fields and subjects. For example, when informing students about distance learning, we did not have 

a system in place to organize this lesson with them as an online lesson. 

Because for this, students must be registered by universities in programs such as Microsoft 

Teams. During the pandemic, the transition to online classes and distance learning helped us in this 

area. So, now our students are really familiar with this method, and the application of this system 

has given our students a chance to participate in online courses offered by universities around the 

world. Now they can easily use these systems to enter the world educational arena, regardless of 

location. 

 Students have practical use of the technologies intended for use in education. Media and 

multi-media tools using in online lessons are more accessible and it easily provides interactivity in 

the classroom. There are some topics that require the use of audio and video materials in their 

teaching. It is more easy to use them in online classes. In the past we had to bring this information 

to the audience on CD,DVD or flashcard, now we easily share it with our students. 

For example, it is more easily to use relevant YouTube links about Comenius for motivation 

before the lectures on the creation of Pedagogy, and Jan Amos Comenius. 

It has a positive effect on communication between students and teachers, too. There are 

introverted students among the students who have difficulty communicating. During online classes, 

these students can communicate more easily with teachers. 

In general, teachers have become more accessible to all students. Students who used to be 

able to meet teachers during classes can now exchange information with teachers throughout the 

day. 

Online lessons also can be more productive teaching of some topics.  For example, online 

lessons are more useful when teaching the subject of teaching methods, topics related to the history 

of pedagogy. 

There are some disadvantages of online lessons like teacher training, technical problems, 

inability to focus on screens and losing of teachers partial control over the students( specially during 

exams)and so on.  

Online classes made a problem for teachers whom teached their lesson just more traditional 

and face-to-face. It is true that students who are preparing to become teachers in the future have 

enough ICT knowledge. But it is not easy to give online classes all at once. So, many teachers need 

additional ICT training. 

The relatively poor internet access in districts and villages, and in mountainous areas, and 

the lack of equipment for some students to access online classes are also created problems for 

distance education. 

Looking at the screen for a long time and keeping the attention on the screen causes 

physiological problems with the eyes. Sometimes, in order to attend lectures, to be there, students 
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join online classes while traveling and doing other activities where the teacher's control is limited. 

In this case, the interactivity may decline. 

In general, the use of online lessons in the teaching of pedagogy has been observed to be 

effective. It should be good using of online classes in teaching of pedagogy in preparation of some 

subjects. 
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Structure and content are the two main factors in formation  of literary texts, but at the same 

time the main role in the construction of content falls on  informativity. The sequence of any 

sentences  is as many as the number of sentences to form the content, and sometimes (usually it is 

so) less than the number of sentences. This is due to the fact that description has a special role  in 

the prose. The approximate distribution of information is usually distributed over complex syntactic 

units. Each complex syntactic unit consists of a certain group of sentences to convey basic 

information, which in turn serves to form a single subject line. 

The principial  information is given in one sentence (it is called a topic sentence in English), 

and the secondary information in other sentence, otherwise the informativity that forms a single 

content line can be disrupted and chaotic ideas emerge. Usually, in the text, the exchange of 

information between the author and the reader is constantly shifted  with new information used to 

complete the content line and conveys meaning. The transmission of information differs in some 

respects in verse and prose, while in poetry the informativity is conveyed mostly through 

description and subtext, it is presented directly to the reader and becomes clearer in examples of 

literary text written with prose. In his research, it is noted that the delivery of information occurs in 

two ways. The first and most commonly used information is the information load that develops 

sequentially along the chain. The first is connected by linking words, connectors and  grammatical 

cohesion, and the second is connected by coherence, that is based on semantic-structural 

connection. In this case, the meaning within the text is more salient. 

In sequential relationships, when ideas given in complex syntactic units are interconnected, 

new information is derived from previous information, and in parallel communication processes do 

not cause each other, they occur simultaneously and form  parallel structure. In addition to this 

division, it is also added the third mixed division in which informativity formed by sentences with 

both sequental and parallel connections. However, when constructing the components of a text, 

there is a general tendency that the first sentence or group of sentences usually help to reveal the 

presented information, and the following paragraphs are formed on its basis. Thus, given microtexts 

participate in the construction of texts as the components of macrotexts.  

As mentioned earlier, when complex syntactic units form a complete text, lexical 

reiterations as the main means of text formation form the basis of the subject  which is built on the 

previous information and develops. Reiteration is a special means of text formation with both prose 

and poetry. Reiteration is often observed not only in monologue texts, but also in dialogue texts. 

The substitution of theme and rhema can be considered as syntactic reiteration. Thus, in the actual 

part of the text, the idea presented earlier becomes the subject of the second sentence, while the rest 

is the subject. The sentences presented in this way are connected to each other through internal 

semantic links, and microtexts form macrotexts. Related sentences are connected through certain 

logical-semantic connections (sequence, cause-and-effect, parallelism, etc.) and provide the 

integrity and informativity of the text. óHeôll stay all night,ôhe said to his colleague, óIôm sleepy 

now, I never get to bed before three oôclock. He should have killed himself last week.ô (97, The 

Snows of Kilimanjaro by Ernest Hemingway). In these sentences parallel constructions are observed 

obviously. So, informativity can be realized in different ways and is used to convey the information 

in appropriate way. 
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Abstract. Despite the many types of frequency conversion processes, parametric 

amplification of light plays an important role in nonlinear optics and laser technology. This 

nonlinear optical process is below studied numerically. The process of optical parametric 

amplification of short laser pulses in nonlinear photonic crystals under conditions of 

nonstationarity and self-action is numerically analyzed. The process was analyzed taking into 

account the dispersion of the medium up to the third order and nonlinear susceptibilities of the 

third order. On the basis of the obtained  results, the optimal conditions under which the maximum 

efficiency of this nonlinear optical process can be achieved are analyzed. Numerical experiment 

was carried out for the pump, signal and idler wave wavelengths1 3,4 ml m= , 3 1,064 ml m=  and 

2 1,5486 ml m= , correspondingly. While pulse durations of the pump and signal waves were chosen 

for three different cases: 100 fst= , 50 fst=  and 20 fst= . It was shown that signal wave 

efficiency is increased despite of the influences of the Kerr nonlinearities and dispersions of the 

nonlinear lattice.  Maximum efficiency conversion of the signal wave were calculated 25 %, 18% 

and 3 % for pulse durations 100 fst= , 50 fst=  and, 20 fst= correspondingly.   

 

In nonlinear optics, laser radiation frequencies can be converted using various nonlinear 

optical media. Despite the whitewash of the frequency conversion processes, the process of optical 

parametric amplification (OPA) of laser radiation in quadratic crystals plays a unique role. There 

are several reasons for this. Most importantly, this process can convert coherent sources from the 

visible spectrum to the infrared. In addition, using it is possible, to convert the laser wavelength not 

discretely, but "smoothly". 

A shot history of the OPA as follows. The nonlinear optical OPA process was first predicted 

theoretically in 1962 by Kroll [1], Akhmanov and Khokhlov [2], Kingston [3] and others. This was 

later demonstrated in practice by Wang and Reisett [4], Akhmanov [5], Jordmain and Miller [6] and 

others in 1965. 

It is known that the OPA is a process in which the input of the crystal falls 3w ( pw  

"pumping" wave) and 2w ( sw  "Signal" wave) weak radiation and free radiation 1w ( iw"idle" wave) 

frequency where they are connected3 2 1w w w= +  or p s iw w w= + ... If in this case the phase is 

synchronous 3 1 2k k k kD = - -is satisfied, then both waves2w  and 1w  amplified by getting energy 3w  

waves. Under conditions of nonstationarity of the process and taking into account high-order 

nonlinear effects, the OPA can be written as follows: 
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with boundary conditions: 
2 2 4

3 2 3 3( 0, ) exp( / ); ( 0, ) 10 ( 0, ); ( 0, ) 0oA z t A t A z t A z t A z tt -= = - = = Ö = = =
     (2) 

Here; 3A - complex pump, 2A signal and 1A "idle" amplitudes. where applicable3l 2l and 1l 

pump, signal and idle wavelengths, respectively; ( )1 1 1n n w=  ( )2 1 2n n w=  ( )3 3 3n n w= - refractive 

indexes (the dependence of the refractive index on the wavelength  is taken from the article [14]);

2 /cw p l=  radiation frequency (c -speed of light, l-wavelength), 
effd  and () () ()3 3 3

1111 1212 1313, ,c c c 

nonlinear coupling coefficients of the second and third orders.  

To analyze the above OPA, the following parameters of the real state of laser and crystal 

were selected: nonlinear photonic crystal Mg: PPLN, 16 2

3 10 /I W m= , 12 2

1 10 /I W m= , 2

2 0 /I W m=

, () () ()3 3 3 21 2 2

1111 1212 1313 2,94 10 /m Vc c c -= = º Ö 1 3,4 ml m= , 3 1,064 ml m= , 2 1,5486 ml m= , 
124,7 10 /effd m V-º Ö ,  [13,14,17]. We calculated the duration of the main laser pulse at several 

values: 100 fst= , 50 fst=  and 20 fst= . 

It should be noted that the reason for obtaining a nonlinear photonic crystal Mg: PPLN is 

that its linear and nonlinear optical properties are well studied and calculated. In numerical 

calculations, it is necessary to set values close to real ones. 

Three figures are rearranged below, which are obtained on the basis of the selected duration 

data, that are, for cases 100 fst= 50 fst=  and 20 fst= . As mentioned above, we have 

concentrated on analyzing the effects of higher order dispersion and nonlinearity. First, the effects 

of medium dispersion and third-order susceptibility were considered. Secondly, these conditions 

were also considered separately. One of the main reasons for this was the identification of effects 

that reduce the efficiency of the OPA process. 

The first figure shows the calculation results for the pump pulse duration, i.e., ~100 fs 

(signal also the same durations). Part (a) shows that the efficiency of the signal pulse relative to the 

main pulse depends on the length of the nonlinear photonic crystal. In turn, the right (b) shows the 

time profile of the signal pulse as it exits the nonlinear photonic crystal. 

 
Calculations were made here for several cases. That is, I curve represents the results of 

calculations for the case when the dispersion of the medium and the effects of the susceptibility of 

the medium of the third order are taken into account in the part indicated by the dotted line (()
3

0c ¸  

and () 0D w ¸ ). This situation fully corresponds to the system of equations (1) with its boundary 

conditions (2), all restrictions are taken into account. In turn, case (II), given by the solid line, and 

in this case, does not take into account the third-order nonlinear susceptibility (i.e., E.()
3

0c = ) only 
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calculations of the state are given taking into account the dispersion of the medium (() 0D w ¸ ). 

Finally, in case (III) (dotted lines), the dispersion of the medium (() 0D w = ) and third-order inputs 

( ()3
0c = ) are the results obtained for unaccounted-for cases. It can be seen from this first figure that 

the main effect that reduces the OPA efficiency is the third order polarization. Its influence is 

noticeable. You can also notice that the effects that we call undesirable, on the contrary, increase 

the effectiveness of the signal wave. The main reason for this is that the effects of the two effects 

cancel each other out. 

The second figure shows the results for the main pulse with a duration of 50 fs. In this case, 

we did not observe results different from the case of almost 100 fs. From this, it can be concluded 

that the main effect on the appearance of OPA in high-intensity laser radiation in the cases of 100 

and 50 fs is the third-order contribution. That is, in (I), in the part indicated by the (ring) line, the 

calculation results are given for the case that takes into account the effects of the medium dispersion 

and the third-order medium permeability(()
3

0c ¸  and () 0D w ¸  ).  

 
In turn, condition (II) (i.e., specified by the solid line) in this case is the input of the third-

order medium ( ()
3

0c ¸ ) are not taken into account, only calculations of the state are given taking 

into account the dispersion of the medium (() 0D w ¸ ). Finally, in case (III) (point to point), the 

dispersion of the medium ( () 0D w ¸ ) and third-order inputs ( ()
3

0c ¸ ) are the results obtained for 

unaccounted-for cases.  Finally, when we ran our calculations at 20 fs, we noticed that the 

situation was radically different from the one described above. The results are shown in the third 

figure.  

As can be seen from the figure, the dispersion of the medium (() 0D w ¸ ) A sharply reduced 

efficiency of the OPU (in this case (II) solid lines no more than 10%). In turn, the dispersion of the 

medium ( () 0D w ¸ ) also take into account the third-order input ( ()3
0c ¸ ) Further decrease in the 

efficiency of the OPU. This corresponds to condition (I) (indicated by dotted lines). Here, the 

efficiency of the OPA did not exceed 3%. In conclusion, it should be noted that in the OPA process 

when using high-intensity short-pulse lasers, the average dispersion (() 0D w ¸ ) is also the third-

order medium permeability (()
3

0c ¸ ) should be considered. 

A numerical OPA experiment was carried out to identify the effects that impede obtaining 

an effective OPA. Calculations have shown that the effect of the dispersion of the medium increases 

with decreasing pump pulse duration. In addition, as the intensity increases, the effect of the third-

order susceptibility is enhanced, which leads to a change in the refractive index of the medium. 

From this point of view, to obtain a highly efficient OPA, it is necessary to take into account the 
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levels of intensity and duration of the main pulse in accordance with the obtained experimental 

conditions. 
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Technical sciences 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʀ ʇʈʀʅʎʀʇʓ ʈɸɿɺʀʊʀʗ ʇʈɽɼʇʈʀʗʊʀʁ ʊʆʈɻʆɺʃʀ, 

ʆʉʅʆɺɸʅʅʓɽ ʅɸ ʇʈʀʄɽʅɽʅʀʀ ʀʅʌʆʈʄɸʎʀʆʅʅʆ-

ʂʆʄʄʋʅʀʂɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ʀ ʀʅʌʆʈʄɸʊʀɿɸʎʀʀ 

 

Salahli Vuqar 

ɸʩʧʠʨʘʥʪ, ʋʥʠʚʝʨʩʠʪʝʪ ʆʜʣʘʨ ʖʨʜʫ, ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʪʦʨʛʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: ʫʚʝʣʠʯʝʥʠʝ ʤʫʣʴʪʠʘʪʨʠʙʫʪʠʚʥʦʡ ʤʦʜʝʣʠ 

ʪʦʨʛʦʚʦʤ ʫʩʣʫʛʠ, ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʠʝʤʘʤʠ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʜʘʞ, ʩʦʟʜʘʥʠʝ ʜʨʫʛʠʭ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʣʦʛʠʩʪʠʢʦʡ, ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʶʨʠʜʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʧʦʩʨʝʜʥʠʢʘʤʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʧʨʠʝʤʦʚ ʂ ʫʧʨʘʚʣʝʥʠʶ 

ʩʦʪʨʫʜʥʠʢʘʤʠ, ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʨʫʜʘ ʠ ʪ.ʜ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ ʩʦʟʜʘʥʠʶ ʠ ʧʨʠʤʝʥʝʥʠʶ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʦʨʛʦʚʣʝ, ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʭ ʪʨʫʜʘʭ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʆʩʦʙʝʥʥʦ ʩ ʧʦʟʠʮʠʠ ʀʂʊ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪ 

ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʪʨʝʥʜ, ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʜʥʦʡ ʠʟ 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʪʦʨʛʦʚʣʷ. ʆʙʨʘʱʝʥʠʝ ʚʥʠʤʘʥʠʷ ʫʯʝʥʳʭ 

ʨʘʟʚʠʪʠʶ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ʎʝʣʴʶ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚʥʝʜʨʝʥʠʷ ʀʂʊ ʪʦʨʛʦʚʳʤʠ ʬʠʨʤʘʤʠ ʥʘ ʙʘʟʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʫʯʠʪʳʚʘʷ 

ʧʨʦʮʝʩʩʳ ʣʦʛʠʩʪʠʢʠ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʥʮʠʧʳ ʨʘʟʚʠʪʠʷ ʪʦʨʛʦʚʳʭ ʬʠʨʤ 

ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʀʂʊ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʀʂʊ ʦʙʫʩʣʦʚʠʣʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʤʝʪʦʜʘʭ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ ʠ ʤʠʨʦʚʦʟʟʨʝʥʠʠ ʨʳʥʦʯʥʳʭ ʩʫʙʲʝʢʪʦʚ, ʧʨʝʜʦʩʪʘʚʠʣʦ ʬʠʨʤʘʤ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʠʟʳʩʢʘʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 

ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʪʦʨʛʦʚʳʭ ʬʠʨʤʘʭ ʩʦʟʜʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʦʚʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʙʠʟʥʝʩʘ. ʉʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʝʞʜʝ ʩʦʩʪʘʚʣʷʣʠ ʦʩʥʦʚʥʦʡ 

ʜʦʭʦʜ ʬʠʨʤʳ, ʫʩʪʫʧʘʶʪ ʩʚʦʶ ʨʦʣʴ ʜʨʘʡʚʝʨʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʠʟʥʝʩʘ - ʠʥʬʦʨʤʘʮʠʠ. ʉʦʟʜʘʝʪʩʷ 

ʪʨʝʥʜ ʢ ʪʷʛʦʪʝʥʠʶ ʙʠʟʥʝʩʘ ʧʨʠʤʝʥʷʪʴ ʦʩʦʙʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʧʦʩʦʙʥʳʝ ʛʠʙʢʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʢʦʣʝʙʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʩʪʝʧʝʥʥʦ ʪʦʨʛʦʚʳʝ ʬʠʨʤʳ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ 

ʛʠʙʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʩʧʦʩʦʙʥʳʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʦʣʝʙʘʥʠʝ ʛʠʧʝʨʢʦʥʢʫʨʝʥʮʠʠ.  

ʇʦʵʪʦʤʫ, ʚ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ ʀʂʊ ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʬʝʨʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʦʨʛʦʚʳʭ ʬʠʨʤ, ʩʣʝʜʫʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʨʷʜ ʧʨʠʥʮʠʧʦʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʪʦʨʛʦʚʣʠ?  

ɸ. ʇʨʠʥʮʠʧ ʵʬʬʝʢʪʠʚʥʦʩʪʠ: ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʞʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʨʘʩʭʦʜʘʤʠ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʪʦʚʘʨʦʚ ʠ ʮʝʣʝʚʳʤ ʵʬʬʝʢʪʦʤ, ʧʦʣʫʯʘʝʤʳʤ ʧʨʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʬʠʨʤʳ. 

ɺ. ʇʨʠʥʮʠʧ ʩʠʥʝʨʛʠʠ: ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʀʂʊ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʚʳʰʘʣ ʜʝʡʩʪʚʠʷ, ʦʢʘʟʳʚʘʝʤʳʝ 

ʢʘʞʜʳʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʉ. ʇʨʠʥʮʠʧ ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ: ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʚ ʮʝʣʦʝ ʬʦʨʤʠʨʫʝʪʩʷ 

ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʝ ʧʦʣʦʞʝʥʠʝ, ʯʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʙʲʝʜʠʥʝʥʠʝ. 

D. ʇʨʠʥʮʠʧ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʞʦʪʨʘʩʣʝʚʦʤ ʚʣʠʷʥʠʠ ʥʘ, 

ʢʦʥʲʶʥʢʪʫʨʫ ʪʦʨʛʦʚʣʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʪʦʚʘʨʦʚ, 

ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦ ʚʣʠʷʥʠʠ ʨʳʥʦʯʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʫʚʝʣʠʯʝʥʠʶ ʧʦʣʝʟʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʠ ʜʦʭʦʜʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 
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ɽ. ʇʨʠʥʮʠʧ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʮʝʥʪʨʘ, ʥʘʨʫʰʝʥʠʶ ʩʚʷʟʠ, 

ʦʙʨʘʟʦʚʘʥʠʶ ʨʷʜʘ ʨʘʟʨʳʚʦʚ, ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʧʳʪʘʪʴʩʷ ʨʝʬʦʨʤʠʨʦʚʘʪʴ ʪʘʢ, ʯʪʦʙʳ 

ʩʦʟʜʘʚʘʣʘʩʴ ʥʦʚʘʷ ʣʦʛʠʯʝʩʢʘʷ ʩʚʷʟʴ. 

ʂ. ʇʨʠʥʮʠʧ ʵʥʪʨʦʧʠʠ: ʚ ʪʦʨʛʦʚʦʡ ʩʬʝʨʝ ʠʣʠ ʬʠʨʤʳ ʪʦʨʛʦʚʣʠ ʚʢʣʶʯʘʝʪ ʚʝʨʦʷʪʥʳʡ 

ʵʬʬʝʢʪ ʦʪ ʧʦʣʫʯʝʥʥʦʛʦ ʠ ʠʤʝʶʱʝʛʦʩʷ ʥʘʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʨʘʟʨʫʰʠʪ ʠʣʠ ʫʢʨʝʧʠʪ 

ʀʂʊ 

L. ʇʨʠʥʮʠʧ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ: ʜʚʠʞʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʪʦʨʛʦʚʦʡ ʩʠʩʪʝʤʳ 

ʦʙʲʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ, ʩʨʦʢʠ ʧʨʦʭʦʞʜʝʥʠʷ ʚ ʩʠʩʪʝʤʝ, ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʚ ʀʂʊ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʧʨʦʮʝʩʩʳ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʨʛʦʚʣʠ. 

ʄ. ʇʨʠʥʮʠʧ ʧʝʨʪʠʥʝʥʪʥʦʩʪʠ: ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʥʘʜʝʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʪʦʚʘʨʘ ʢ ʦʙʱʝʤʫ ʦʙʲʝʤʫ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

N. ʇʨʠʥʮʠʧ ʚʝʨʩʠʦʥʥʦʩʪʠ: ʢʦʣʝʙʘʥʠʝ ʚʥʝʰʥʠʭ ʠʣʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ, 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʙʦʪʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʫ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʘʷ ʟʥʘʯʠʤʘ ʠ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʘʷ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ. 

ʆ. ʇʨʠʥʮʠʧ ʠʥʪʝʥʮʠʦʥʘʣʴʥʦʩʪʠ: ʦʮʝʥʢʠ ʪʦʨʛʦʚʦʡ ʬʠʨʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ 

ʜʝʩʢʨʠʧʮʠʶ ʀʂʊ, ʙʳʪʴ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳ ʩ ʣʦʛʠʢʦʡ ʨʳʥʦʯʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʝʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ɼʘʥʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʦʚ ʪʦʨʛʦʚʦʡ ʦʪʨʘʩʣʠ, ʘ ʪʘʢʞʝ ʫʩʠʣʠʚʘʶʱʘʷʩʷ 

ʢʦʥʢʫʨʝʥʮʠʷ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʠʭ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʣʝʜʫʝʪ ʥʘʙʣʶʜʘʪʴ ʨʦʩʪ ʟʥʘʯʠʤʦʩʪʠ ʪʦʚʘʨʥʳʭ ʠʥʥʦʚʘʮʠʡ ʠ 

ʚʥʝʜʨʝʥʠʷ ʀʂʊ, ʧʦʟʚʦʣʷʶʱʠʭ ʬʠʨʤʘʤ ʧʦʣʫʯʠʪʴ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. 

ɿʥʘʯʠʤʦʡ ʢʘʪʝʛʦʨʠʝʡ ʠʥʥʦʚʘʮʠʡ ʪʦʨʛʦʚʣʠ, ʪʦʚʘʨʥʘʷ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʷ ʨʳʥʢʘ, ʦʩʚʦʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʠʰ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʠ, ʧʦʜʨʘ-

ʟʫʤʝʚʘʝʪʩʷ ʚʳʙʦʨ ʮʝʣʝʚʳʭ ʛʨʫʧʧ ʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʬʠʨʤʳ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʳʥʢʘ ʥʘ 

ʤʝʣʢʠʝ ʩʝʛʤʝʥʪʳ ʢʣʠʝʥʪʦʚ ʜʣʷ ʟʘʭʚʘʪʘ ʢʦʥʢʨʝʪʥʦʛʦ ʨʳʥʢʘ ʠ ʚʳʭʦʜʘ ʥʘ ʥʦʚʳʝ. ʕʪʦʪ ʧʦʜʭʦʜ  

ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʡ ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʮʝʣʷʭ ʨʦʩʪʘ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʜʝʡʩʪʚʠʠ ʥʝ ʩʣʝʜʫʝʪ ʣʠʤʠʪʠʨʦʚʘʪʴ ʠʭ ʩʪʨʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʮʝʜʫʨʦʡ ʜʝʣʝʥʠʷ, ʠʙʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʥʳʭ ʛʨʫʧʧ ʥʝ ʦʩʪʘʚʣʷʝʪ ʟʦʥʳ ʜʣʷ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʊʦʨʛʦʚʣʷ ï 

ʵʪʦ ʢʦʥʮʝʧʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ, ʛʜʝ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠʦʙʨʝʪʘʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʣʦʛʠʩʪʠʢʘ, ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ. 

ʆʩʥʦʚʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʀʂʊ ʚ ʪʦʨʛʦʚʦʡ ʩʬʝʨʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʨʠʪʝʡʣʘ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʦʝ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʀʂʊ, 

ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʪ ʠ ʢʦʤʤʝʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʠ ʩʦʮʠʘʣʴʥʫʶ ʩʬʝʨʫ ʠ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʙʝʩʧʝʯʘʪ ʩʚʦʡ ʚʢʣʘʜ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ çʮʠʬʨʦʚʦʡè ʵʢʦʥʦʤʠʢʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʶʪʩʷ ʜʚʝ ʧʫʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʣʦʛʠʩʪʠʢʠ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʪʦʨʛʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʬʠʨʤʳ ʧʫʪʝʤ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ: ʩʦʟʜʘʥʠʝ ʀʉ; ʀʂʊ. 

ʊʦʨʛʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ ʪʦʨʛʦʚʦʡ ʬʠʨʤʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʷʚʣʷʝʪʩʷ 

ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʝʡ ʚʩʝʛʦ ʪʦʨʛʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʣʦʛʠʩʪʠʢʠ. ʆʩʦʙʝʥʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʪʦʨʛʦʚʦʡ ʬʠʨʤʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʜʝʩʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʪʝʢʘʝʪ 

ʧʨʦʮʝʩʩ ʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʚ ʠʟ ʩʬʝʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʬʝʨʫ ʧʦʪʨʝʙʣʝʥʠʷ, ʥʦ ʠ ʬʦʨʤʠʨʫʝʪʩʷ 

ʩʤʝʥʘ ʬʦʨʤ ʩʪʦʠʤʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʪʦʨʛʦʚʣʝ ʥʝʦʙʭʦʜʠʤʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʪʦʨʛʦʚʦʛʦ, ʪʘʢ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʀʂʊ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʪʦʨʛʦʚʣʝ, ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʣʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʪʦʚʘʨʦʦʙʤʝʥʘ, ʫʣʫʯʰʘʝʪ 

ʨʘʙʦʪʫ ʧʝʨʩʦʥʘʣʘ ʠ ʢʣʠʝʥʪʘʤ. 

ʂ ʪʝʭʥʦʣʦʛʠʷʤ, ʟʥʘʯʠʤʦ ʫʩʢʦʨʝʥʠʝ ʪʦʨʛʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʨʷʜ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʨʠʪʝʡʣʦʤ ʩ ʫʯʝʪʦʤ ʝʛʦ ʨʘʟʚʠʪʠʷ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʳʝ ʬʠʨʤʳ ʭʦʨʦʰʦ ʟʥʘʶʪ ʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʩʦʚʦʢʫʧʥʳʡ 

ʦʙʷʟʘʪʝʣʴʥʳʡ ʥʘʙʦʨ POS-ʪʝʨʤʠʥʘʣʳ, ʩʠʩʪʝʤʫ ʢʦʜʠʨʦʚʘʥʠʷ. ɺ ʪʦʨʛʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 
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ʧʨʠʤʝʥʷʶʪʩʷ ʩʠʩʪʝʤʳ, ʯʪʦ ʧʦʟʚʦʣʷʶʪ ʢʣʠʝʥʪʘʤ ʚʳʚʦʜʠʪʴ ʚ ʩʨʝʜʫ ʥʘ ʩʝʥʩʦʨʥʳʡ ʵʢʨʘʥ 

ʨʘʟʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʦʚʘʨʘʭ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʷʟʴ ʩ ʧʝʨʩʦʥʘʣʦʤ 

ʬʠʨʤʳ, ʧʦʢʘʟʳʚʘʪʴ ʤʦʜʝʣʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʦʪʧʨʘʚʣʷʪʴ ʟʘʧʨʦʩ ʤʝʥʝʜʞʝʨʫ, ʯʪʦʙʳ 

ʧʨʠʥʝʩʣʠ ʝʱʝ ʦʜʠʥ ʪʦʚʘʨ ʜʣʷ ʧʦʢʫʧʢʠ. ʀʟʫʯʠʪʴ ʧʦʚʝʜʝʥʠʝ ʧʦʤʦʛʫʪ RFID-ʤʝʪʢʠ, 3D-

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʪʦʚʘʨʘ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʠ ʚʠʜʝʦ-ʘʥʘʣʠʪʠʢʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʣʝʜʫʝʪ 

ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʧʫʣʷʨʥʳʝ ʚʠʪʨʠʥʳ, ʨʘʟʤʝʩʪʠʪʴ ʪʘʤ ʨʝʢʣʘʤʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʀ, 

ʢʦʥʝʯʥʦ, ʩʦʪʨʫʜʥʠʢʠ ʬʠʨʤʳ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʛʘʜʞʝʪʘʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ 

ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʢʫʧʘʪʝʣʷʤʠ ʠʣʠ ʞʝ ʤʘʛʘʟʠʥʫ ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʢʘʩʩʠʨʦʚ ʩʠʩʪʝʤʦʡ 

ʦʙʦʩʦʙʣʝʥʥʦʡ ʦʧʣʘʪʳ ʧʦʢʫʧʦʢ ʙʝʟ ʢʘʩʩʠʨʘ. ʆʪʩʶʜʘ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʬʝʨʝ 

ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʦʚ ʩʫʱʝʩʪʚʫʶʪ ʠ ʨʘʟʚʠʚʘʶʪʩʷ, ʦʜʥʘʢʦ ʟʘʢʘʟʯʠʢʠ ʥʝ ʚʩʝʛʜʘ ʛʦʪʦʚʳ ʠʭ 

ʧʨʠʤʝʥʷʪʴ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ: ʦʛʨʘʥʠʯʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʚʳʩʦʢʘʷ ʮʝʥʘ 

ʥʦʚʦʚʚʝʜʝʥʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʚʥʝʰʥʝʡ ʧʦʜʜʝʨʞʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʥʥʦʚʘʮʠʷʤʠ. ɺʳʭʦʜʦʤ ʠʟ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʠ ʜʦʩʪʫʧʦʤ ʢ ʠʥʥʦʚʘʮʠʷʤ ʤʦʛʣʠ ʙʳ ʩʪʘʪʴ ʠʤʝʥʥʦ 

ʀʉ ʚ ʨʘʤʢʘʭ ʪʦʨʛʦʚʳʭ ʩʝʪʝʡ. ɺʳʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʢʦʦʧʝʨʘʮʠʷ ʬʠʨʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʷʜʘ 

ʦʪʨʘʩʣʝʚʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʟʦʥ ʣʦʢʘʣʴʥʳʭ ʀʉ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʥʝʜʨʝʥʠʶ ʜʘʥʥʳʭ 

ʥʦʚʘʮʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. Adali, G. K., & Balaban, M. E. (2019). A Dynamic Application of Market Basket 

Analysis with R and Shiny in the Electric Materials Sector. BilisimTeknolojileriDergisi, 12, 93-102. 

2. Aguinis, H., Forcum, L., & Joo, H. (2013). Using Market Basket Analysis in Management 

Research. Journal of Management, 39, 1799-1824. https://doi.org/10.1177/0149206312466147 

3. Bouckaert, R. R., Frank, E., Hall, M. A., Holmes, G., Pfahringer, B., Reutemann, P., & 

Witten, I. H. (2010). WEKA-Experiences with a Java Open-Source Project. Journal of Machine 

Learning Research, 11, 2533-2541. 

4. Boztug, Y., & Reutterer, T. (2008). A Combined Approach for Segment-Specific Market 

Basket Analysis. European Journal of Operational Research, 187, 294-312. 

https://doi.org/10.1016/j.ejor.2007.03.001 

5. Durdu, M. (2012). Application of Data Mining in Customer Relationship Management 

Market Basket Analysis in a Retailer Store. Master Thesis, Izmir: DokuzEyl¿lUniversity, Institute 

of Natural Sciences. 

6. FisPro: An Open Source Portable Software for Fuzzy Inference Systems FisPro. 

https://www.fispro.org/download/documentation/fispro36inline.pdf 

7. Kurniawan, F., Hammad, J., Nugroho, S. M., & Hariadi, M. (2018). Market Basket 

Analysis to Identify Customer Behaviors by Way of Transaction Data. Knowledge Engineering and 

Data Science, 1, 20-25. https://doi.org/10.17977/um018v1i12018p20-25 

8. Rahib Imamguluyev, Elvin Balakishiyev, Nihad Agakishiev, IMPROVING THE 

MECHANISM OF USING THE PRICE FACTOR IN THE EFFECTIVE REGULATION OF 

AGRICULTURAL PRODUCTION ON THE BASIS OF FUZZY LOGIC, December 2020. 

International Journal of Innovative Technologies in Economy  Unfollow journal, DOI: 

10.31435/rsglobal_ijite/30122020/7325 

9. Ramiz Balashirin Alekperov, Ibrahimova Kyonul Akbar, Neural Network Modeling and 

Estimation of the Effectiveness of the Financing Policy Impact on the Socio-Economic 

Development of the Socio-Educational System, Conference: 13th International Conference on 

Theory and Application of Fuzzy Systems and Soft Computing ð ICAFS-2018, DOI: 10.1007/978-

3-030-04164-9_99 

10. Rahib Imamguluyev, Tural Suleymanli, Niyar Umarova, Evaluation of the Effective-

ness of Integration Processes in Production Enterprises Based on the Fuzzy Logic Model, 14th 

International Conference on Theory and Application of Fuzzy Systems and Soft Computing ï 

ICAFS-2020, DOI: 10.1007/978-3-030-64058-3_17  

 

 



186 

Pedagogical sciences 

 

THE  PROJECT-RESEARCH ACTIVITY  OF STUDENTS 

IN  AKM OLA REGIONôS SCHOOLS 

 

Salimova A.S. 

master student, 

Nurmukhanbetova N.N. 

 candidate of chemical sciences,  

associate professor, 

Erkasov R. Sh. 

 doctor of chemical sciences, professor. 

e-mail: aimanka.1997@mail.ru, 

Sh.Ualikhanov Kokshetau University,  

Kokshetau 

 

The project-research activity of students often construes as the process of solving 

scientific and personal problems. The main purpose of such teaching is to create 

conditions for the development of the studentsô ability to learn from their own experience 

and the experience of others. In the process of project-research activity, observation and 

attentiveness develop and also mastering of analytical skills occurs [1; p. 4-5]. For a 

student, project-research work is an opportunity to reveal his creative potential. For a teacher, 

it is a didactic means of development, training and education, which allows developing the ability 

and skills of projection [2; p.103]. 

In Akmola region, as well as other regions of Kazakhstan, the project-research activity 

of students organizes at different levels: at the level of educational institutions, regional and 

republican levels. At the regional level, the organization of project-research activity of students 

provides for the various types of schools, institutions for additional education, universities, 

scientific institutions and public organizations. It is now developing various forms of distance 

or part-time additional education for children, organized on the base of regional institutions for 

additional education of children. At the republican level, there are a number of competition, 

which widely known in the teaching environment, such as Republican competition of research 

projects and creative works among 1-7 grade students ñZerdeò and Republican competition of 

research projects in general school subjects among 8-11 grade students. The organizer of 

these annual competitions is the Republican Scientific and Practical Center ñDarynò under the 

Ministry of Education and Science of the Republic of Kazakhstan (www.daryn.kz). The main 

aim of these annual competitions is to develop studentsô research skills and stimulate the 

intellectual and creative potential of students, as well  as the identification of capable and gifted 

ones, creating conditions for the further development of their abilities; promoting the formation 

of the intellectual potential of the Republic of Kazakhstan. 

At the beginning of the 2013-2014 school year, 642 schools functioned in Akmola region, 

including 621 state day secondary schools (Fig. 1), 11 evening schools, 5 special 

correctional schools, 3 non-departmental schools, 2 non-state schools. At the beginning of the 2013-

2014 school year, the contingent was 106479 students, including 103463 students in the state day 

secondary schools. In the 2014-2015 school year, 613 schools functioned, including 592 state day 

secondary schools, 11 evening schools, 5 special correctional schools, 3 non-departmental schools 

and 2 non-state schools. At the beginning of the 2014-2015 school year, the contingent was 108926 

students, including 105963 students in the state day secondary schools. At the beginning of the 

2015-2016 school year, 599 schools functioned, including 578 state day secondary schools, 11 

evening schools, 5 special correctional schools, 3 non-departmental schools, 2 non-state schools. At 

the beginning of the 2015-2016 school year, the contingent was 112363 students, including 109690 

students in the state day secondary schools [3]. At the beginning of the 2016-2017 school year, 576 
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state day secondary schools functioned in Akmola region. The contingent was 112000 students [4]. 

At the beginning of the 2017-2018 school year, 600 schools functioned, including 579 state day 

secondary schools, 11 evening schools, 5 special correctional schools, 3 non-departmental schools 

and 2 non-state schools [5]. The contingent was 120590 students, including 117830 students in the 

state day secondary schools. ɸt the beginning of the 2020-2021 school year, 555 schools functioned 

[6;7]. Thus, during the five studied years, there was a decrease in the number of the state day 

secondary schools and an increase in the number of students in Akmola region (Fig. 1).  

 
Figure 1 ï Number of the state day secondary schools and students in the Akmola region 

 

Analysis of the efficacy of participation of 1-7 grade students of Akmola regionôs state day 

secondary schools in the Republican competition of research projects ñZerdeò (Fig. 2) showed that 

students regularly participate in this competition and constantly take prize- winning places. Thus, 

for five years, 51 and 35 students took part in this competition at the regional and republican stages, 

respectively. At the same time, the efficacy of their participation at the regional stage was 82% (42 

participants), and at the republican stage ï 58% (20 participants). However, it should note that in 

2019-2020 school year the number of winners of the regional stage decreased by 55% compared to 

the number of winners of the previous 2018-2019 school year, while the number of winners of the 

republican stage remained at the same level. In the last two academic years 2019-2020 and 2020-

2021, there has been decline in student participation in scientific project competitions it is related to 

the epidemiological situation caused by COVID-19. Thus, the data evidence of the need for more 

active involvement of 1ï7 grade students of Akmola regionôs secondary schools to research 

activities in the subject ñChemistryò. 

 
Figure 2 ï Participation of the students of Akmola regionôs state day secondary schools in the 

Republican competition of research projects ñZerdeò (1-7 grades) 
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Thus, it can assume that the method of research projects is currently one of the most priority 

teaching methods, since it contributes to the comprehensive development of the studentsô 

personality, the formation of those competencies that are necessary for them as future specialists of 

any industry. In other words, the use of this method in training allows students to get an education 

that conforms to the state standard, developed on the basʝ of social and state order. Because of this, 

it is necessary to actively search for favorable conditions for the organization of project-research 

activity of secondary school students in the education system of the Republic of Kazakhstan. 
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Due to  the climate changes which is taking place in the world, unfortunately a good crop of 

cultivated plants is not predicted for the future. The prospects of those cultures   which are closely 

connected the very existence of  the mankind   and without the development of which  the life itself 

is impossible, are particularly interesting. One of these important crops is wheat, the most 

widespread crop, which is also one of the most important crops in terms of production. 

Today, the potential yield of wheat varieties common in production, meets the needs of 

farmers, but its achievement is very hard without the use of modern technologies and fertilizers. To 

identify the potential of high-yielding varieties, it is necessary to create a favorable environment  

and for this, the use of new fertilizers and modern technologies are necessary. 

For this purpose, in 2018-2020, liquid fertilizer with nitrogen KAS-32 was tested at the 

experimental bases of the Scientific-Research Center of Agriculture , which is a mixture of urea and 

ammonia - produced by ñEurochemò, an international company, together with the Agricultural 

University of Georgia, which, for its part, together with ñEurochemò, assesses the efficiency of 

using new fertilizer brands under crops in the conditions of Georgia. Nitrogen in fertilizer KAS-32 

is represented in three forms: in the form of nitrate NO3, which is fast-acting and easily moves in 

the soil, its content is 8%; in the form  of amionic NH4, which is effectively used by plants for a 

long time due to adsorption by soil particles. Its content is also 8%, and in the form  of amid NH2, 

this form is not absorbed by the root system and is used for foliar  feeding. At applying in the soil, 

this liquid fertilizer under the influence of microorganisms,   quickly turns first into an amine and 

then into a nitrate form. Its content is 16%; thanks to these properties,  fertilizer KAS-32 is 

successfully used in European countries. 

The study was conducted at the experimental bases of the Scientific-Research Center of 

Agriculture. Soil and climatic conditions satisfy the biological requirements of winter wheat. In 

field tests, the variants were located by the standard method (6.7), in 4 repetitions, the size of   each 

section - 10m2 and 40 m2. 

As the control was taken the accepted fertilizer system - ammonium nitrate 150 kg per ha. 

The fertilising was carried out  three times. First fertilization-  in early spring in the phase of tillage. 

Second-   two weeks apart in the phase of germination (possibly together with the herbicides),   and  

the third -  at the beginning of heading (if necessary, together with  the herbicides). 

Analysis of the data showed that the second (100 kg/ha + 60 kg/ha) and third (100 kg/ha + 

40 kg/ha NPK (Mg) + 20 kg/ha NPK (Mg) variants were ideal. 

The significant positive effect of fertilizer was KAS-32 manifested in the  phase of tillage . 

In 2020, in the conditions of severe drought, the applying of fertilizer in the spring made it possible 

to overcome the autumn drought and get a completely normal  tillering on average within 3-5. In the 
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arid zone, there was  also carried out the  study of the effect of KAS -32 on leaf development. The 

study of size of a leaf in the first year, gave very interesting indicators. In a repeated study of the 

size (length, width) of the leaves, it was found out, that as a result of the use of fertilizer, the surface   

of   the leaf increases sharply and the activity of phytosynthesis increases. 

An important indicator in wheat culture is the ratio of straw to grain harvest. As a result of  

long breeding work, this indicator fell  down from 4:1 to an ideal indicator. As a result of the 

application of fertilizer KAS- 32, this indicator is almost ideal. In the second version, this indicator 

is close to the ratio 2.2: 1, in the third version, respectively - 2.3: 1; 

Observations over three years have convinced, that the fertilizer KAS- 32 increases the 

drought resistance of the plant and immunity to diseases and pests.  

The results of the study of liquid mineral fertilizer KAS- 32 showed that under the influence 

of fertilizer in wheat culture, its tillage grows, the process of photosynthesis is activated, the ratio of 

straw to grain improves, and in the best versions the wheat grain harvest grows in the range of 50.0-

59.1%. 

The results were processed by statistical variation analysis (ANOVA), using a computer 

program CropStat and therefore the data are reliable. Based on this, the liquid mineral fertilizer 

KAS- 32 can be successfully used to improve the quality and yield of wheat. 
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The intention of the abstract is to point out the differences that occur in the translation of 

metaphors, phraseologisms, puns and proverbs due to linguistic, cultural and situational differences. 

In the abstract, possible solutions of some translation problems are proposed. 

In translation or interpreting, translation problems are sources of difference between the 

source text and the target text that are objectively caused by linguistic, cultural and situational 

differences [1]. Translation problems generally arise from differences between languages, cultures, 

and situations that require more precise wording, adaptation of the target text's content or form that 

differs from the source text, or explanation when interpreting or translating. Translation problems 

should not be confused with translation difficulties (sources of error in translation or interpreting 

caused by gaps in knowledge). 

According to Kautz [2, p.119-126], "translation problems always occur when we cannot 

reproduce units of the source text quasi automatically in the target language by 1:1 recoding, but 

have to make lexical, grammatical, functional stylistic, even semantic changes"(translation by 

author). 

When comparing the German and Slovak languages, one finds many differences mainly in 

metaphors, phraseologisms, puns and proverbs, which can cause problems in the translation 

process.  

 

Metaphors 

Metaphors and pose a challenge for translation when they are important to the context but 

their meaning is not accurately conveyed in the target language.  

A metaphor is a linguistic illustration that describes a fact between two objects [3, p. 432]. 

In a metaphor, the literal meaning is not meant, but the opposite of literal, the transferred meaning. 

A word or expression is used because it has an indirect relation to the word described, from this 

comes a new meaning, a transferred meaning.  

Since the preservation of the image in the target language is not always possible - for 

example, if the image associated with the metaphor is unknown in the target language, the triggered 

associations of the source culture are lost in the target culture - we have the known translation 

procedures as possible solutions, i.e. direct/literal translation, substitution/substitution and 

paraphrase/paraphrase. 

The choice of translation procedure depends on various factors, mainly the function of the 

metaphor in the text, stylistic considerations, conventions of the text type, and the translation 

assignment. 

Some strategies for metaphor translation have been proposed, one of which is by Newmark 

[4, p. 106]: 
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¶ Reproduction of the same image in the target language;  

¶ Replacement of the image in the source language with a standard image from the 

target language that is acceptable and also used in the target language Translation of metaphor with 

comparison, keeping the image;  

¶ Translation of metaphor with comparison and sense or occasionally metaphor and 

sense;  

¶ Conversion of metaphor to sense;  

¶ Deletion;  

¶ The same metaphor combined with sense.  

 

Phraseologisms 

Phraseologisms are defined as linguistic units which, among word compounds, are 

characterized by idiomaticity, stability, lexicalization and reproducibility. Due to their 

characteristics, they can cause problems for any translator. Koller [5] claims that phraseologisms 

belong to such linguistic units that are difficult or impossible to transfer into another language. 

In translation, phraseologisms indeed place high demands on the translator. After all, it is 

not only a matter of conveying the informational content of a text, but also its emotional-expressive 

and stylistic connotations, socio-cultural references, and even individual-stylistic characteristics of 

the source language text author. Thus, the phraseologism must first be recognized by the translator, 

correctly interpreted according to the communicative situation in the text, and transferred into the 

target language, taking into account its pragmatic effect. 

The biggest mistakes in translating phraseologisms are committed due to the  

following circumstances: 

¶ insufficient number of phraseologisms of both the source language and the target 

language in the translator's language inventory; 

¶ failure to recognize whether in the particular case it is the in-turn or out-of-turn 

component that needs to be translated; 

¶ insufficient linguistic competence of the translator - especially with regard to 

"familiar and juvenile" expressions; 

¶ false friends; 

¶ Problem of recognizing which equivalence type, factor is present. 

 

Werner Koller categorizes the problems into three different classes. He speaks in the context 

of reception problems, i.e. the translator does not recognize the phraseologism, production 

problems, i.e. translating cannot form it in the target language, and equivalence problems, i.e. there 

is no equivalent in the target language. 

 

Puns and Proverbs 

A pun is a rhetorical figure based mainly on the ambiguity, twisting or other word changes, 

and therefore appears humorous.  

Proverbs are short, commonly known phrases that convey wisdom, truth and tradition in a 

metaphorical way. 

 Ways of translating proverbs: 

¶ 1:1 correspondences - a complete identity at the level of content, imagery and syntax; 

¶ 1:2 correspondences - the linguistic concept is realized in completely different ways 

in the source and target languages, but has the same meaning in both cases; 

¶ 1:3 correspondences - in such cases the original text and its equivalent differ 

lexically, semantically, as well as in the content of the individual word sense.  

¶ Problems of proverb translation: 

¶ the greatest difficulties arise with 1:0 correspondences; 
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¶ the character of a proverb makes a linguistically-structurally high-quality rendering 

very problematic; 

¶ whoever translates a proverb must first of all think about how it can be expressed 

meaningfully in the target language; 

¶ the correct translation consists in searching for the meaning or wisdom of the proverb 

and in transferring its content into the target language; 

¶ from an inadequate translation results that the "spirit" of the proverb is partly lost. 

Puns are among the translation problems because they usually cannot be translated using 

standard procedures. Therefore, they represent a challenge for translators where a creative effort is 

required. 

 

Conclusion 

The most essential problems arise from the definition of translation. The translator himself 

forms the link between the reader and the foreign-language author. In doing so, he is faced with the 

task of using different "tools", i.e. a different language, to "do" or create the same, or at least 

something similar to the original author. The translator is responsible for ensuring that the style, 

tone, mood and content are appropriately captured and reproduced. Therefore, he or she must not 

only have a profound command of the relevant foreign language, but also, and above all, of his or 

her own language, so that he or she can write a target text that is "faithful" to the original. 
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The main objective of this paper is to draw attention to the importance of knowledge and 

mastery of the concepts of culture and intercultural communication for translation activity. These 

two terms also represent the prerequisite for the acquisition of cultural competence. It is necessary 

to point out the fact that in the past cultural competence was very often associated only with literary 

translation. However, due to the specific terminology, in times of globalization, even specialized 

texts are very dependent on culture. Cultural competence is an unthinkable part of the translator's 

competence profile. It is expected that the translator is not only the mediator of the language but 

also a cultural expert who produces the texts with the help of his knowledge of the culture. Every 

translator should be aware of the fact that cultural competence is very closely related to linguistic 

competence. 

Scheller-Boltz defines the translator's cultural competence as: "the knowledge of culture-

specific conditions, rules, values and behaviors in the culture of one's working languages, including 

one's mother tongue, in order to be able to behave in accordance with expectations within a cultural 

circle" [1, p. 140]. 

Based on this definition, we can claim that for professional translational action it is 

necessary to know not only the culture of our working language, but also our own cultural 

characteristics. This means that translators must be aware of their own rules, values or traditions. It 

is necessary to point out the fact that the more the translator knows his own culture, the better he 

can understand the foreign cultural specifics. 

However, we must point out the fact that the translator is not forced to use all culture-

specific behaviors, traditions and values. He has to recognize these cultural specifics only on the 

basis of comparisons, i.e. he has to compare the phenomena of the source text with his knowledge 

of the source culture. On the basis of this comparison, he must be able to decide which target 

cultural phenomenon is appropriate for the given situation. The professional translational 

juxtaposition is characterized by "professionalism, scopos conditionality and foreign needs 

orientation" in comparison to the "naµve-natural" ones [2, p. 221]. 

In this context, the term culture specific must also be mentioned. In translation studies, this 

term refers to certain expressions firmly anchored in a culture that denote concrete facts or objects. 

The definition by translator and linguist Alexandre Ndeffo Tene can provide some clarity: "A 

culture specific is an element peculiar to a particular cultural system that does not appear in others" 

[3, p. 187]. 

Cultural specifics, also called realia in some works, include natural objects, artifacts, and 

country- or culture-specific institutions. 

In connection with cultural specifics, some translation problems may arise in the course of 

translation.  Kautz distinguishes [4] three types of translation problems, namely culture pair 

specific, pragmatic and language pair specific. 
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The culture pair-specific translation problems result from differences between the source 

and target cultures. It should be mentioned that not only the linguistic elements, such as idiomatic 

expressions, but also the non-linguistic phenomena, such as institutions or organizations, may be 

unknown or defined differently in the target culture. Kautz [4] divides cultural translation problems 

into two main categories: Text type conventions and formal conventions. 

The text type conventions of the target language are more or less different from the 

conventions of the source language. Above all, it is necessary to note that the more experience the 

translator has gained, the easier it is to translate these culture-specific phenomena. In the case of 

highly conventionalized texts, the function of text type conventions is more important than in the 

case of translating artistic texts. 

Among the formal conventions that can cause problems in translation and are defined 

differently in the target language are: the use of direct and indirect speech, treatment of quotations, 

names, forms of address, bibliographical references, different punctuation and politeness 

conventions.         

 

Conclusion 

To sum up, it is necessary to master various competences when performing the professional 

translational activity. In addition to linguistic, technical, translational and general competences, the 

professional translator must also possess cultural competence. As it has already been mentioned, 

cultural competence assumes a very important function in the era of globalization and migration. 

From this it is clear that the translator must take into account not only the linguistic and content side 

of the source text, but also the cultural background of the original. As the research in real translation 

practice has also shown, the majority of professional translators take the view that the insufficient 

mastery of cultural competence can negatively influence the quality of translation. 
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   Previously, the author of this article proposed two one-line explicit formulas for the 

argument of a complex number (a+bi), which were subject to restrictions: 

 

                                 1.                                                   (a Í 0), 

 

where for a>0 the integers n are taken even, that is, n=2k, here k are also integers: k=0; Ñ1; 

Ñ2; Ñ3; é, and for a<0 the integers n are taken odd, that is, n=2k+1. This formula, generally 

speaking, is not applicable for a=0, that is, for purely imaginary numbers bi (b Í 0). It is known that 

for purely imaginary number bi with a positive coefficient, that is, for b>0 argument is  + 2“Ὧ, and 

for purely imaginary number bi with a negative coefficient, that is, for b<0 argument is  + 2“Ὧ, 

or  + 2“Ὧ. However, the same results can be obtained from the first considered formula using the 

following limiting aspirations: 

   1a. for purely imaginary number bi with a positive coefficient (b>0) we have: 

• ὰὭά
ᴼ

ὸὥὲ
ὦ

ὥ
“ὲ  ὰὭά

ᴼ
Ƞ 

ὸὥὲ
ὦ

ὥ
“ςὯ ρ   

= ὸὥὲ Њ “ςὯ ρ  “ϽςὯ “  ς“Ὧȟ also 

• ὰὭά
ᴼ

ὸὥὲ
ὦ

ὥ
“ὲ  ὰὭά

ᴼ
Ƞ 

ὸὥὲ
ὦ

ὥ
“ϽςὯ   

= ὸὥὲ Њ ς“Ὧ  ς“ὯȢ 

 

   1b. for purely imaginary number bi with a negative coefficient (b<0) we have: 

• ὰὭά
ᴼ

ὸὥὲ
ὦ

ὥ
“ὲ  ὰὭά

ᴼ
Ƞ 

ὸὥὲ
ὦ

ὥ
“ςὯ ρ   

ὸὥὲ Њ “ςὯ ρ  “ϽςὯ “  ς“Ὧȟ also 

• ὰὭά
ᴼ

ὸὥὲ
ὦ

ὥ
“ὲ  ὰὭά

ᴼ
Ƞ 

ὸὥὲ
ὦ

ὥ
“ϽςὯ   

= ὸὥὲ Њ ς“Ὧ  ς“ὯȢ 

In the relations considered above, the passage to the limit under the sign of the function y=ὸὥὲὼ 
was possible, since this function is continuous on the entire number axis, 

   Consider now another formula: 

           

                                  2.                                                           (b Í 0), 

 

where for b>0 the signs ñ+ò are taken at the same time, and for b<0 the signs ñ-ñ are taken at the 

same time. This formula, generally speaking, is not applicable for b=0, that is, for real numbers a 

(aÍ0). It is known that for positive real number, that is, for a>0 argument is 0+2ʌË, and for 

negative real number, that is, for a<0 argument is ʌ+2ʌË. However, the same results can be 

obtained from the second considered formula using the following limiting aspirations: 

• ὸὥὲ
ὦ

ὥ
“ὲ 

ʒ ÃÏÔ
ὥ

ὦ
ςʌË 
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   2a. for positive real number a (a>0) we have: 

• ὰὭά
ᴼ

ὧέὸ
ὥ

ὦ
ς“Ὧ  ὰὭά

ᴼ
Ƞ 

ὧέὸ
ὥ

ὦ
ς“Ὧ   

ὧέὸ Њ ς“Ὧ  π ς“Ὧȟ also 

• ὰὭά
ᴼ

ὧέὸ
ὥ

ὦ
ς“Ὧ  ὰὭά

ᴼ
Ƞ 

ὧέὸ
ὥ

ὦ
ς“Ὧ   

ὧέὸ Њ ς“Ὧ  π ς“ὯȢ 
 

   2b. for negative real number a (a>0) we have: 

• ὰὭά
ᴼ

ὧέὸ
ὥ

ὦ
ς“Ὧ  ὰὭά

ᴼ
Ƞ 

ὧέὸ
ὥ

ὦ
ς“Ὧ   

ὧέὸ Њ ς“Ὧ  “ ς“Ὧȟ also 

• ὰὭά
ᴼ

ὧέὸ
ὥ

ὦ
ς“Ὧ  ὰὭά

ᴼ
Ƞ 

ὧέὸ
ὥ

ὦ
ς“Ὧ   

ὧέὸ Њ ς“Ὧ  “ ς“ὯȢ 
In the relations considered above, the passage to the limit under the sign of the function y=ὧέὸὼ 
was possible, since this function is continuous on the entire number axis. 
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In this paper the spaces of generalized theta-series with respect to quadratic form is 

considered. The basis of these spaces for certain quadratic form is constructed.  

 

Gooding calculated the upper bound of the dimension of the space  T(’ȟὗ  for some 

diagonal quadratic form of ὶ  variables 

ὗ ὼ ὗ ὼȟὼȟȣȟὼ  ὦ ὼ ὦ ὼ   ὦ ὼ   . . . +  ὦ ὼȟ 
and shoved thah  

dim T(’ȟὗ
ὶ ς

ὶ ς
. 

 

We consider the nondiagonal quadratic forms of ὶ  variables 

 

ὗ ὼ ὗ ὼȟὼȟȣȟὼ  ὦ ὼ ὦ ὼ   ὦ ὼ   . . . +  ὦ ὼ+ὦ ὼὼ 

For the upper bound of the dimension of the space  T(’ȟὗ  for   quadratic forms ὗ  we have 

dim T(’ȟὗ
Ȧ
’ ὶ ς ρ ςȣ ὶ σȢ 

For ’ ς,    dim T(ςȟὗ ὶ  and we have the folloving   

Theorem.  dim T(ςȟὗ ὶ  and the generalized theta-series 

ὗȟὖȟ†‮
ὦ

ςὦ
ὼ ὼὼ ᾀ  

= ᾀ +...+ 0 ᾀ +...+0 ᾀ +...+ 0 ᾀ +...+ 0 ᾀ ȢȢȢ,  

ὗȟὖȟ†‮
ὦ

ὦ
ὼ ὼ ᾀ  

= ᾀ +...+ 2 ᾀ +...+0 ᾀ +...+ 0 ᾀ +...+ 0 ᾀ Ễȟ 

ὗȟὖȟ†‮
τὦ ὦ ὦ

τὦ ὦ
ὼ ὼ ᾀ  

= ᾀ +...+ 0 ᾀ +...+2 ᾀ +...+ 0 ᾀ +...+ 0 ᾀ Ễȟ 

.     .      .     .     .     .     .     .      

ὗȟὖȟ†‮
τὦ ὦ ὦ

τὦ ὦ
ὼ ὼ ᾀ  

= ᾀ +...+ 0 ᾀ +...+0 ᾀ +...+ 0 ᾀ +...+ 2 ᾀ Ễ 

form the basis of the space  T(ςȟὗ Ȣ 
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The linguistics of recent decades has been characterized by the intensive development of the 

communicative-pragmatic paradigm associated with the desire of scientists to consider language in 

a variety of forms of its real functioning. This trend indicates the transformation of modern 

linguistics into an integral science of verbal communication in general. One of the most relevant 

and efficiently developed communicative-pragmatic directions today can be considered intercultural 

communication, the study of the problems of which attracts the attention of representatives of 

linguistic and culturological disciplines. 

Having arisen in the 60s. of the last century, the theory of intercultural communication went 

through a turbulent period of formation and development and by now has basically acquired its 

independent status, its own problems, terminological apparatus, has built connections with other 

spheres of humanitarian knowledge. Whole areas in the study of intercultural communication have 

emerged, various scientific schools have been formed. They reflect new approaches to 

understanding the entire complex of human studies, namely, the idea of the anthropocentricity of 

the language, the interdependence of individual branches of knowledge, and its interdisciplinary 

nature. 

A significant fundamental contribution to the ñpiggy bankò of intercultural research was 

made by American schools of cultural and linguistic anthropology, social and cross-cultural 

psychology, ethnolinguistics and communication (E.T. Hall, F.R. Kluckhohn, F.L. Strodtbeck, 

W.B. Gudykunst, H.C. Triandis, R.W. Gumperzlin, R.W. Brislin, D. Hymes, W. Leeds-Hurwitz, 

L.A. Samovar, R.E. Porter, D. Tannen etc.). The works of Western European scientists in the field 

of sociology, communication theory, linguistics, pragmalinguistics, ethnology and psychology (G. 

Hofstede, G. Maletzke, H. Gohring, J. Rehbein, V. Hinnenkamp, J. Bolten, B.-D. Mtiller-Jacquier, 

K. Knapp, A. Knapp-Potthoff, A. Wierlacher, 0. Rosch, J. Roth, K. Roth, A. Moosmiiller, A. 

Thomas, etc.). 

Various aspects of the interaction of language and culture, which determine the specifics of 

speech and, more broadly, the communicative behavior of participants in intercultural 

communication, have been and are in the focus of attention of Russian linguists, psycholinguists, 

ethnopsychologists, sociologists and culturologists (E.M. Vereshchagin, V.G. Kostomarov, S. G. 

Ter-Minasova, I. A. Sternin, E. F. Tarasov, N. V. Ufimtseva, I. E. Yupokanov, N. L. Greidina, O. 

A. Leontovich, D.B. Gudkov, V. V. Krasnykh, N. L. Shamne, P. N. Donets, N. M. Lebedeva, V. D. 

Popkov, A. P. Sadokhin, V. G. Zinchenko, V. G. Zusman and others). A special direction was 

formed within the framework of the linguodidactic approach to the problems of intercultural 

communication (T.N. Astafurova, Yu.E. Prokhorov, Yu.Roth, G.V. Kopteltseva, I.I. Khaleeva, 

etc.).  

An analysis of a significant number of publications devoted to the development of 

intercultural problems, however, indicates that the theory of intercultural communication is still a 

rather ambivalent research field, integrating many debatable issues awaiting their solution. 

Approaches to understanding this communicative phenomenon and the terminological apparatus of 

intercultural communication need clarification and unification; comparative studies of specific pairs 

of linguocultures and individual aspects of these linguocultures are needed. 

There is also an urgent need to generalize the material accumulated in the theory and 

practice of intercultural communication, to systematize the identified features of the communication 
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of peoples and to develop methods for comparing them at a sufficiently high level of abstraction, 

which allows typologizing the specific features of communication of the linguistic community. In 

this regard, it is relevant to study national communicative styles as the most important integral 

component of communication processes in any national linguistic culture, since the concept of 

communicative style sufficiently allows such a generalization. 

The term "style" is included in the conceptual field of several scientific disciplines and fields 

of activity. In the most famous and traditional understanding, ñstyleò refers either to the sphere of 

communication psychology (A. Adler, K. Nogpeu, D.J. Kiesler, B.C. Merlin, E.I. Ogar, V.V. 

Latynov, A.V. Libin, V. N. Kunitsina, I.V. Kazarinova, V.M. Pogolypa, etc.), or to the field of 

linguistics in the meaning of "functional style" (V.V. Vinogradov, V.V. Odintsov, T.S. Kulikova , 

T.A. Milekhina, I.A. Sternin, O.B.Sirotinina, L.A. Vvedenskaya, L.T. Pavlova, etc.). 

Within the framework of modern social and pragmalinguistic studies, the concept of "style" 

is to a certain extent correlated with the study of such parameters of communication as the method 

and tonality of communication, the register and "key" of the communicative process, the "format of 

discourse" (D. Hymes, M.A.K. Halliday, R. Mead, K. Helmolt, B.-D. Muller, E.A. Orlova, V.I. 

Karasik). According to A. Vezhbitskaya, one can speak in this sense about communicative practices 

and various ñcultural scenariosò. 

In line with the concepts of interpretive sociolinguistics, we are talking about converting 

styles as an interpretive-sociolinguistic entity (J. Cook-Gumperz, J. Gumperz, H. Byrnes, D. 

Franck, P. Auer, B. Sandig, M. Selting, V. Hinnenkamp, H. Kotthoff). 

In the works of cultural-anthropological and communicative directions, the study of stylistic 

problems is shifted towards the cultural-communicative aspect (D. Barnlund, I. Altman, M. 

Gauvain, T. Luckman, J. Galtung, D. Tannen, WB Gudykunst, S. Ting - Toomey, K.-H. Flechsig, 

U.D. Scheu-Lottgen, J.M. Hernandez-Campoy, S. Giinthner), which is most consistent with the 

understanding of the national communicative style 
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ñA language is a dialect with an army and navyò ï the well known saying of Max Weinreich 

illustrates that the dialects might have status of the language because of the particular political 

reasons if it will be promoted to the elite status; The Georgian language is is codified into the 

Georgiansô literary tradition and it definitely is the unic an identifier of the Georgian national 

identity. The Kartvelian linguistic system (like other ones) is realised with the 2 manifestation: 

written or literary form (also called State language) and the oral speech (the dialect). The written 

ones belong to and unites all the Georgian and it is characterised with the particular structural 

changes and not with the systemic shifts! There are numerous and diversional forms of the 

Georgian language (the dialects) in the Kartvelian linguistic space. There are particular changes in 

the speeches of the people living in the upper and lower regions. It is also significant that the 

changes are reflected only on the structural level and not on the systemic one. These changes are 

interpreted as a systemic ones in the works of some foreign scholars who are not familiar with the 

local Kartvelian linguistic situation, on the basis of some popular Pro-russion political approaches ï 

stated since the ñSoviet Linguisticò textbooks, these foreign experts still considers these Kartvelian 

speeches as independent languages. Some groups of the foreign Kartvelologists recognise Svan 

speech as a different language, and the Khevsur and Tush speech ï as a language. These Kartvelian 

linguistic units are located and spread in the upper villages of Georgia, but are far from each other ï 

Svan is spoken in west Georgia, and Khevsur and Tush ï in east Georgia. Except many other 

similarities there is the specific phonetic issue ï the strong tone stress, that unifies Svan and 

Khevsur in spite of their distant locations; the tone stress is similar in the both cases according to 

the qualitative and functional issues; the function of the stress is to drop the final vowel of the word 

and to finalize it with the closed syllable. It is also noteworthy that one of the reasons for ending the 

word on the closed syllable might be related to the strict weather conditions and to have the organs 

of speech in the closed position. The examples of the the glottal stop /ᾐ/ gives us numerous 

examples that let us think about the identical positions of this specific sound. The positions of the 

glottal stops might vary in different places across the languages, e.g., the glottal stops are found in 

English, German, Swedish, Bulgarian, Chinese, Danish, Dutch, Finnish, Icelandic, Polishé The 

glottal stop /ᾐ/ is the relict of the common Kartvelian and old Georgian tradition in case of Svan and 

Khevsur, the similarity can not be explained otherwise ï there is no contact between these dialects. 

We are going to consider the similarities and differences between these two idioms in the 

framework of the one linguistic system in the example of the speech of the people living in the 

upper and lower villages of Georgia 
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While many of us take the internet for granted, large parts f the world are still unconnected. 

In big towns and cities providing connectivity with cell towers is economical, as there  are lots of 

people there wanting to connect, but the further  away from these  towns and cities you go the fewer 

people there are until eventually connectivity just stops. To bring the internet to people in these 

areas  we need to look up , way up, into the stratosphere.From here we can provide connectivity 

across much larger areas, bringing the benefits of the internet to more people. So how do we óget 

there ? With ballons. Really big ballons. Beginning their journey from one of our custom-built 

balloon launchers, our ballons are filled with lighter than-ai gas and released up into the skies. 

Rising 20 kilometres into the stratosphere Loon Ballons float twice  as high as airplanes, well above 

weather and wildlife. To get to where they need to go. Loon balloons sail the winds by moving up 

or down into different wind currents traveling in different directions.Joining other ballons in small 

teams over areas where connectivity is needed. Ground stations connected to local internet service 

providers  send signal up to the ballons and then back down to the ground over large  distances, 

allowing people to connect directly to the internet with an LTE  mobile phone. When it is 

eventually time for our ballons to come  down , we navigate them to  remote areas and work with 

local air traffic control to manage their slow descent down to earth where theyôre collected by our 

recovery teams. By repeating this process at scale we hope to provide continued connectivity  to 

users on the ground. Bringing  the Internet to more people in more places around the world .  

How Loon Connects ? 

Each balloon has a radio antenna that provides constant connectivity to the ground and 

connects each balloon to other balloon. There is a special ground antenna that is installed on the 

home or workplace to access the internet from balloon. GoogleÊ claims that each balloon can 

provide signal connectivity to a ground area about 40 km in diameter and able to deliver 3G 

comparable speeds (up to 10 Mbps). These antennas use ISM bands of spectrum 2.4 GHz & 5.8 

GHz. ISM radio bands (portions of the radio spectrum) reserved internationally for industrial, 

scientific, and medical purposes other than telecommunications. 

Ground Antenna. The specialized internet antenna on the ground sends signals to a 

balloon. Then signal hops forward from the balloon to neighboring balloons. Signals from the 

balloon reach a ground station which is connected to a local internet provider, or pre-existing 

internet infrastructure which provides service via the network of balloons.  

Maintenance. If a balloon fails or needs maintenance, GoogleÊ staff brings the balloon 

down. A trigger mechanism on the top of the balloon would deflate it by releasing gas from the 

envelope, and it releases a parachute that brings the balloon down to the Earth in a controlled 

descent. GPS equipment tracks where the balloon is landing. GoogleÊ needs the dedicated staff 

across the globe for balloon maintenance. 

It may be very helpful in the Areas ofé.  

Education: There are millions of poor children all over the world who havenôt even heard 

the word óschool.ô Loon has the potential to become a school on the air for the under privileged.  

Medicine: Health and hygiene information can be made easily available to the people who 

havenôt even heard of the word doctor. 
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Collaboration:  Connecting with the remote countries and inaccessible terrains will no 

longer be impossible. Itôll eliminate the need to lay down cables in those areas, and live weather 

forecast reports in such areas would be of a great help to the locals there. 

"Communication satellites are typically pretty expensive, hundreds of millions to build and a 

hundred million plus to launch," says general director. "Whereas the balloons are an order of 

magnitude or two cheaper to operate on a daily basis, even for a global network." 

Loon is always aiming to extend the lifespan of its flights, but in some ways, a short ride can 

be an advantage. "With balloons youôre only four to five months away from having a fresh 

balloon," General  director  explains. "New technologies come, new compression algorithms, the 

electronics can be updated, so you have a pretty fresh fleet in the air at any time." 

For connectivity the balloons link up with base stations and pass signal between themselves 

like relay runners exchanging a baton. The move to LTE has also given a big boost to the business 

model, because itôs now a turnkey solution for wireless network operators. 

Balloons launched in New Zealand flew over 9,000 kilometers (about 5,600 miles) to Latin 

America and delivered an internet connection, then flew back around the globe for another 

successful connection test in Australia, navigating the balloons within 500 meters of their target 

locations at opposite ends of the world. 

Loon LLC or Starlink ? 

Starlink is a network of satellites that provide internet. Itôs being built by SpaceX, general 

director's aerospace company. 

 

The satellite network operates at 550km above the Earthôs surface in low Earth orbit, unlike 

conventional internet satellites that are positioned much higher, at over 35,000km.Project Loon is 

effectively about providing last-mile connectivity in remote areas (well, more like last 50 miles 

connectivity).While Starlink can also provide internet to remote areas everywhere on the globe and 

people usually associate it with that use case, this is not really its core purpose. Its primary goal is to 

provide low latency connections across large distances (e.g. across continents) utilizing the fact that 

light travels 50% faster in a vacuum than in optic fiber. Loon successfully flies over 1 million hours 

in the stratosphere, a harsh and hostile operating environment. Along the way, Loon travels 40 

million kilometers (enough to make 100 trips to the moon), charting new territory and applying 

machine learning to complex navigational tasks. 

Planning of  Loon technology in Kazakhstan 

The Republic of  Kazakhstan is situated at the heart of  Eurasia and is the worlds 9th largest 

country. When Kazakhstan became independent in the unstable days of December 1991, few people 

thought the country would achieve as much as it did in its first 29 years. Instead of disintegrating, 

Kazakhstanôs economy became one of the fastest growing in the world, and the country has built a 

robust political system of presidential and parliamentary democracy with its media and NGOs 

enjoying a growing voice and role in shaping the society. In today's world, Internet technology is 

very important. Because these technologies have a lot of potential. At the same time, this Internet 

technology is surprising. That technology is Loon technology. What does this technology give to 

Kazakhstan? Firstly, the cost of the technology is reasonable. Secondly, through the use of this 

technology, Kazakhstan will be able to allocate funds for the Internet to other needs. Thirdly, with 

the help of this technology we can achieve economic success. It is very good to install in the 

settlements of the eastern part of Kazakhstan. Because in these regions the Internet is weak and 

almost non-existent. In particular, the village of Sarzhal in East Kazakhstan. The land area of this 

village is 2652.85 Ὧά. There are 3167 people in this area. This means that it is impossible not to 

spread the Internet to such a large population. That is a large number of consumers. If we bring this 

Loon technology to our country and install it in rural areas, we will fully cover the remoteness of 

the country with a resource called quality Internet. Therefore, it is clear that this technology will 

lead the country to some success in the Internet market. 
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The problem of Crisis Intervention is currently a highly topical issue, which requires more 

attention not only from the point of view of professional, but also from the lay public, or society as 

a whole.  The most effective result from the perspective of the macro level, which is to say- the 

society, would be in the terms of Crisis Intervention the elimination or even total removal of these 

problem situations of our society. We should achieve this by stimulating the positive change of 

cultural and social situation. Crisis intervention is characterised mainly by working with the person, 

family and community in the context of problems from increased to extreme mental strain and that 

can lead to severe stress or to post-traumatic shock and this situation can be possibly associated 

with the development of post-traumatic stress disorder. The importance of Crisis and Targeted 

Intervention for social worker in practice is to help the client, his/her family and the community, to 

cope with the post-traumatic stress manifestations and to prevent more serious psychological, 

physiological and also psychosomatic troubles. On the basis of the above mentioned, it is important 

to assess and analyse the provision of Crisis Intervention in Slovakia in general, as well as the 

provision of selected services in Crisis Intervention facilities in the scope of gender- based violence. 

The services and their provision are linked with selected social work methods and techniques used 

in crisis facilities.  

Violence against women in Central European conditions occurs in most cases in privacy, 

behind closed doors. Domestic violence against a woman can take many forms, ranging from verbal 

insults to slapping her face, to her complete social isolation from all her acquaintances, friends and 

also family, as well as to physical assaults with severe health consequences. However, many of 

these above mentioned acts of violence are not officially treated as a crime, this does not mean they 

are generally perceived by society as non- pathological. A lot of these types of domestic violence 

such as e.g. verbal humiliation or partner social isolation do not leave any visible traces and it is 

very difficult to prove them. The fact that plenty of physically or psychically abused women do not 

see themselves as victims can be assessed as an important issue. On the contrary, a lot of women 

justify the violent behaviour of their partner- the violent criminal who changes their life into ñhellò 

and they protect him in this way. Although the issue of domestic violence or rather the women-

related violence has been discussed in our country, mainly because of various campaigns, fighting 

against women-related violence and also due to various declarations and strategic plans for 

prevention and elimination of the women-related violence. This problem is still perceived by public 

like a taboo, full of various myths and prejudice.  

The research problem presented in our paper was processed on the basis of theoretical and 

practical knowledge related to social work and Crisis Intervention. The research issue is provision 

of Crisis Intervention services in Slovakia in relation to selected social work methods and 

techniques.   

Based on the above mentioned, we have decided to study following fields/categories related 

to the provision of Crisis Intervention social services, thus responding the research issue. These are 

the following fields/categories of research issue:  

-  diversity of provided social services in the Crisis Intervention Facilities, 
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-  diversity of social work methods and techniques applied in the social service 

facilities,  

-  implementation, participation and involvement in significant projects and specialist 

events.  

The research sample consisted of 5 chosen Crisis Intervention facilities in Slovakia in the 

field of gender- based violence against women assessed according to the provided services, applied 

social work methods and techniques and the participation/involvement in the significant projects 

and the specialist events. 

The extent, the level and the quality of provided social services in gender-based violence 

Crisis Intervention process are an equation with an inexhaustible combination of variables because 

of the existed imbalances between supply and demand. The search for (even local) equilibrum is a 

constant challenge for all helping professions, both for research and also for practice. 

From the point of view of our research issues and the subsequent analysis of measured 

qualitative data, we have found out that gender-based violence crisis social service providers have a 

variety of forms providing these services. They have been using a wide range of methods and 

techniques in this field, which has been a positive finding. Basic and specialised social counselling, 

outpatient social service and emergency telephone line have been most often provided social 

services. Social counselling is applied in real life in the scope of social, psychological and legal 

issues of clients. Crisis Intervention facilities implement several important projects each year what 

helps to increase the quality of social services in this field. 

 As it can be seen from a more in-depth analysis, at the level of providers (without 

exception, even where NGO is involved), an important factor for effectiveness seems to be their 

ability to build up and develop their potential in project activity. We can see limits in this field as 

well. The weakness seems to be the sustainability after implementation termination in the scope and 

quality. It would be good if we are able to form a basis for possible innovations in social work 

practice and for the work with clients in unfavourable and crisis situation. This process will never 

be effective in sufficient way without greater state involvement in policy-making for the various 

stages, in activity support to the involved subjects from prevention through non-sanction work with 

an aggressor to therapy work with victims of gender-based violence.  

 

Keywords: Crisis Intervention Facility. Crisis Intervention. Gender- based violence. Non - 

governmental Organization. Social help. The Victim. 
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Introduction  

The aim of the article is to point out the changes in the organization of work due to the 

COVID-19 pandemic in the transport sector in Slovakia. Most employers were forced to take 

various economic measures in relation to employees. One of the measures is the home office, so the 

article also points to the legislative possibilities of work from home in the Slovak Republic. 

Home office from the Slovak legislation point of view 

The revolution initiated by COVID-19 has changed the way companies and employees work 

and will continue doing so, requiring a constant reinvention of how they operate and causing actions 

never seen before, generating deep changes in the workplace. [1] As a result of the spread of 

coronavirus in Slovakia, the home office has become a particularly used flexible form of 

employment. [2] Home office, domestic and teleworking are all terms that represent a specific type 

of work that is not tied to the employer's workplace, but to another agreed to place of work, most 

often the employee's (household) residence, during the entire working time. This type of work is not 

new phenomena, but their relevance is currently growing rapidly. [3] In connection with addressing 

the impact of the COVID-19 pandemic, Parliament also approved changes to the Labour Code, 

which also address work from home. However, the Labour Code only defines the concept of 

domestic work and telework, which have a regular character. The place of performance of this work 

in the employment contract is the employee's own household (residence) or any other agreed place. 

[4] But for domestic work or telework is not considered to be work performed by the employee 

occasionally or in extraordinary circumstances with the employer's consent or in agreement with the 

employer. This occasional home office can be performed only if the employment contract allows it. 

[4] In this case, we are already talking about the occasional home office, which can be considered 

as a preventive measure of the employer in connection with the new coronavirus.  

Transport enterprises and their readiness for home office during the COVID-19 

pandemic 

According to our research conducted among employers in the transport sector in Slovakia, 

up to 78% of employers were affected by the pandemic and took various measures. Most often, 

employers limited the recruitment of new employees, limited benefits for employees, some 

companies were forced to lay off employees, or reduce wages for employees. According to Central 

Office of Labour, Social Affairs and Family, the number of jobseekers in the transport sector has 

risen significantly since March 2020. [5] More than 35% of employers surveyed confirmed that one 

of the measures they took in connection with the pandemic was the introduction of occasional 

domestic work. Almost 13% of the surveyed employers evaluate the efficiency and productivity of 

their employees during work from home as very good, 34% of employers evaluate the work of 

employees during work from home as sufficient. Only 7% of employers cannot assess the 

productivity of employees while working from home. 

Conclusion 

The COVID-19 pandemic brought new trends in the work environment, which will probably 

remain established in practice even afters its end. It is possible to assume that the combination of 

work from home and work in the office will be often used in the future. This transformation can 

mean increased employee productivity, but companies that respond late are likely to have problems.  
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Introduction  

The article deals with changes, which have brought new technologies to human resource 

management (HRM) processes. The aim of the article is to point out using technologies in every 

part of the employee life cycle because new technologies are significantly changing the concept of 

HRM.  

Digitalized recruitment system 

Nowadays, more and more organization are beginning to perceive the benefits of artificial 

intelligence (AI) in recruiting employees, because choosing the right people for the right place is a 

prerequisite for the long-term success. Through biometric data, companies can better predict which 

candidates are most likely to fit a position and which are not. The recruitment process is also 

beginning to use chatbots, which helps organizations control, verify and communicate with 

candidates more effectively. [1] The advantage of using chatbots in the recruitment process is also 

time savings [2] and their use provides a way to efficiently collect data and information from 

candidates. [3] Candidates are also aware of the huge demand for jobs and make it easier for their 

potential employers to select them through online profiles, digital portfolios and social media.  

Employee training 

In the process of education employees, AI offers innovative learning methods, it can also 

better understand learning behaviour and predict needs through its machine learning skills. In the 

process of educating employees, the benefit of AI is especially its ability to adapt to learning by 

responding to the needs of employees. It makes it possible to identify more precisely the gaps in 

employeesË knowledge and skills and suggests the best ways to remedy them. [4] 

Performance management 

AI performance management tools can gather data from a variety of sources to help 

managers gain better insight. Feedback is available anytime and in real-time. Therefore, it is 

important to establish a data-based culture where tools such as AI can complement human opinion 

in obtaining feedback on employee performance. [5]  

Retention and prediction of turnover 

AI is a powerful tool for increasing engagement and helps organizations understand who 

their employees are and what they expect from their employer. By analysing data based on AI, an 

organization can identify why people are leaving the company, explain their motivation and 

behaviour, and also why some employees are out of engagement and demotivated. [6]  

Conclusion 

Automatization in human resources represents a perfect solution for efficient and functional 

HRM, which is accurate, fast and able to continuously process large amounts of data. It is possible 

to improve the quality of tasks performed and minimize the workload of HR departments. [7] The 

future of HRM is therefore both digital and human, as human resource managers focus on 

optimizing the combination of human and automated work. 
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ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʊʈɸʅʉʇʆʈʊʅʆʁ ʃʆɻʀʉʊʀʂʀ ɺ ʉʆʉʊɸɺɽ 

ʃʆɻʀʉʊʀʏɽʉʂʆʁ ʉʀʉʊɽʄʓ: ʇʃɸʅʀʈʆɺɸʅʀɽ ʀ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ 
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ɸʩʧʠʨʘʥʪ, ʋʥʠʚʝʨʩʠʪʝʪ ʆʜʣʘʨ ʖʨʜʫ, ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʦʞʥʦ ʥʘʡʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʟʘʜʫʤʳʚʘʶʪʩʷ ʦ 

ʧʨʦʙʣʝʤʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʊʃ ʠ ʃʉ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʩʪʨʘʪʝʛʠʠ. ʃʉ ʠ ʊʃ ʬʠʨʤʳ ʚ ʮʝʣʦʤ ʚʢʣʶʯʘʶʪ ʪʘʢʠʝ ʬʫʥʢʮʠʠ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ, 

ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʪʦʚʘʨʦʚ, ʧʦʜʛʦʪʦʚʢʘ ʢ ʦʪʛʨʫʟʢʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʠ, 

ʥʘʢʦʥʝʮ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʪʦʚʘʨʦʚ ʢ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʢʣʠʝʥʪʘʤ. ʅʘʫʯʥʳʡ ʧʦʜʭʦʜ ʢ ʵʪʦʡ 

ʧʨʦʙʣʝʤʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʨʘʥʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ ʷʚʣʝʥʠʡ ʠ ʩʨʳʚʦʚ ʩʨʦʢʦʚ ʧʦʩʪʘʚʦʢ, ʟʘ ʩʯʝʪ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʨʳʥʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʤ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʃʉ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʬʘʟ: 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʢʣʘʜʦʚ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ; ʧʨʠʝʤʘ ʠ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ; ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʢʣʠʝʥʪʦʚ; ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʛʦ ʪʦʚʘʨʘ; ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩ ʪʦʚʘʨʥʳʤʠ ʟʘʧʘʩʘʤʠ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʙʣʝʤ ʬʠʨʤʳ, ʪʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʃʉ ʠ ʊʃ ʚʢʣʶʯʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ: ʫʧʨʘʚʣʝʥʠʝ ʟʘʢʫʧʢʦʡ, ʜʦʩʪʘʚʢʦʡ, ʟʘʧʘʩʘʤʠ, ʢʦʥʪʨʦʣʝʤ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʃʉ ʠ ʊʃ ʩʣʝʜʫʝʪ ʪʱʘʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʬʘʢʪʦʨʦʚ. 

I. ʈʘʟʤʝʱʝʥʠʝ ʠ ʩʦʩʪʘʚ ʯʘʩʪʝʡ ʃʉ ʠ ʊʃ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʥʘʙʦʨ ʢʘʢ ʧʨʘʚʦʚʳʭ, ʪʘʢ ʠ 

ʟʘʚʠʩʠʤʳʭ ʬʠʨʤ. ʆʪʙʦʨ ʩʪʨʫʢʪʫʨʳ ʃʉ ʠ ʊʃ ʚʳʷʚʣʷʝʪʩʷ  ʯʝʨʝʟ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʝʥʝʞʥʳʭ, 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʧʝʨʩʦʥʘʣʘ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʝʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʃʉ ʠ ʊʃ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʤʝʱʝʥʠʝ 

ʧʦʩʪʘʚʱʠʢʦʚ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨ. ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʤʝʱʝʥʠʷ ʠʛʨʦʢʦʚ ʃʉ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʃʉ. 

II. ʈʘʟʤʝʱʝʥʠʝ ʠ ʯʠʩʣʦ ʩʢʣʘʜʦʚ ʠ ʈʎ ʚʢʣʶʯʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʩʢʣʘʜʦʚ ʠʣʠ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ ʜʨʫʛʠʭ ʩʢʣʘʜʦʚ, ʈʎ ʠʣʠ ʛʨʫʟʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ.  

III. ʉʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʃʉ, ʛʜʝ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʃʉ ʦʙʳʯʥʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʊʃ. ʇʨʠ 

ʩʦʟʜʘʥʠʠ ʃʉ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʨʷʜ ʚʘʨʠʘʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʦʜʝʣʝʡ. ʇʨʠ ʠʭ ʜʠʘʛʥʦʩʪʠʢʠ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʪʠʧ ʊʃ, ʤʘʨʰʨʫʪ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʩʢʦʨʦʩʪʴ ʧʦʩʪʘʚʢʠ, 

ʦʙʲʝʤ ʨʘʩʭʦʜʦʚ, ʧʣʘʥʦʤʝʨʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʛʨʫʟʢʠ ʠ ʨʘʟʛʨʫʟʢʠ. 

IV. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʃʉ ʠ ʊʃ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʃʉ ʠ ʊʃ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʢʘʢ ʬʘʢʪʦʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʝʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʉʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ  ʃʉ ʠ ʊʃ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʮʝʣʝʡ 

ʠ ʟʘʜʘʯ, ʯʠʩʣʘ ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʃʉ ʤʦʞʝʪ ʙʳʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ. 

ɿʥʘʯʠʤʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʃʉ ʠ ʊʃ ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʥʦʩʪʴ, ʠʙʦ ʦʥʠ ʦʙʣʘʜʘʶʪ 

ʩʚʦʡʩʪʚʘʤʠ ʛʠʙʢʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʃʉ ʠ ʊʃ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ ʤʦʜʝʣʝʡ ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪ 

ʚʨʝʤʝʥʥʳʝ, ʜʝʥʝʞʥʳʝ ʨʘʩʭʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʃʉ ʠ ʊʃ. 

ʀʛʨʦʢʦʚ ʃʉ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʨʠʟʥʘʢʘʤ: 

ʘ) ʧʦ ʚʠʜʫ ʧʨʦʠʟʚʦʜʩʪʚʘ - ʦʜʠʥʦʯʥʳʝ ʠ ʤʘʩʩʦʚʳʝ; 

ʚ) ʧʦ ʭʘʨʘʢʪʝʨʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ - ʥʘ ʥʝʧʨʝʨʳʚʥʳʝ ʠ ʧʨʝʨʳʚʥʳʝ; 

ʩ) ʧʦ ʩʪʨʫʢʪʫʨʝ ʧʦʩʪʘʚʱʠʢʘ, ʧʦ ʩʪʝʧʝʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʬʠʨʤʘʤʠ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʚ ʃʉ ʠ ʊʃ ʯʘʩʪʝʥʴʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʪʠʧʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ: ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠ ʠʤʠʪʘʮʠʦʥʥʦʝ. 
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ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʃʉ ʠ ʊʃ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

ʘ) ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʪʨʘʞʝʥʠʝ ʛʣʘʚʥʳʭ ʟʘʢʦʥʦʚ ʠ ʧʨʠʥʮʠʧʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʙʘʟʠʨʫʝʪʩʷ 

ʃʉ ʠ ʊʃ; 

ʚ) ʨʘʩʯʝʪ ʧʦʣʫʯʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʦ ʠʪʦʛʦʚʳʤ ʨʝʟʫʣʴʪʘʪʘʤ; 

ʩ) ʢʦʥʪʨʦʣʴ ʥʘ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʢʦʥʝʯʥʳʤ ʠʪʦʛʦʤ. 

ʆʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʥʦʛʦʢʨʘʪʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ, ʥʝʛʘʪʠʚʦʤ - ʧʨʠʤʝʥʝʥʠʝ ʩʣʦʞʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ. 

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʬʘʟ: 

ʘ) ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʤʧʠʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʃʉ ʠ ʊʃ; 

ʚ) ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʝ ʜʘʥʥʦʡ ʤʦʜʝʣʠ. 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʝʝ ʧʨʦʩʪʦʪʘ ʧʨʠʤʝʥʝʥʠʷ, 

ʥʝʛʘʪʠʚʥʳʤ - ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʩʭʦʜʦʚ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʠʤʠʪʠʨʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʃʉ. 

ɺ ɻ ʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʃʉ ʠ ʊʃ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʜʦʩʪʦʚʝʨʥʳʝ 

ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʦʙʦ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ: 

ɸ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʨʳʥʢʝ, ʛʜʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʃʉ ʠ ʊʃ: ʤʘʩʰʪʘʙ ʠ ʜʠʥʘʤʠʢʘ ʨʳʥʢʘ; 

ʩʪʨʫʢʪʫʨʘ ʠ ʨʘʟʤʝʱʝʥʠʝ ʟʘʢʘʟʯʠʢʦʚ; ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ; 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʳʥʢʘ. 

ɺ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʫʨʦʚʝʥʴ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ; ʨʝʩʫʨʩʦʝʤʢʦʩʪʴ ʠ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʧʨʠʤʝʥʷʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ ʟʘʛʨʫʟʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʄʇ: ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʧʝʮʠʬʠʢʠ ʠ ʩʦʩʪʦʷʥʠʷ ʄʇ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʛʨʫʟʦʧʦʪʦʢʘ; ʩʨʦʢ ʪʨʘʥʩʧʦʨʪʠʨʦʚʦʢ. 

ɼ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʀʇ: ʚʠʜʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʀʇ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʤʝʶʱʠʭʩʷ ʀʉ; 

ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʃʉ ʠ ʊʃ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ, ʥʘ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʥʦʚʘʥ 

ʚʝʩʴ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ  ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʫʯʝʪʘ ʨʘʩʭʦʜʦʚ, ʦʧʪʠʤʠʟʘʮʠʷ, 

ʢʦʦʨʜʠʥʘʮʠʷ, ʠʥʪʝʛʨʘʮʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ, ʛʠʙʢʦʩʪʠ, ʘʜʘʧʪʠʚʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʃʉ ʠ ʊʃ 

ʦʪʨʘʞʝʥʳ ʥʘ ʨʠʩ. 2.3 ʠ ʪʘʙʣ. ˉ 2.2. 
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ʈʠʩ. 2.3. ʌʘʟʳ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʅʘ I ʬʘʟʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʃʉ ʠ ʊʃ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʠ ʢ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ ʩʦ ʩʪʦʨʦʥʳ ʝʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

ʊʘʙʣʠʮʘ ˉ 2.2  ʌʘʟʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʩʠʥʪʝʟʝ ʃʉ ʠ ʊʃ 

ʌʘʟʳ ʉʦʜʝʨʞʘʥʠʝ ʬʘʟ 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʮʝʣʠ ʌʦʨʤʠʨʦʚʘʥʠʝ ʮʝʣʝʡ ʜʣʷ ʃʉ. ɺʳʙʦʨ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʯʘʣʴʥʦʡ 

ʤʦʜʝʣʠ 

ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʦʙʲʝʢʪʘ ʚ ʝʛʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʡ ʠ ʛʨʘʥʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʃʉ ʠ ʊʃ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʃʉ ʠ ʊʃ. 

ʇʦʩʪʨʦʝʥʠʝ ʥʘʯʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʮʝʣʠ ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʮʝʣʝʡ ʠ ʬʘʢʪʦʨʦʚ ʃʉ. ʂʦʨʨʝʢʪʠʨʦʚʢʘ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʃʉ ʠ ʊʃ 

ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʃʉ 

ʉʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ 

ʩʠʩʪʝʤʳ ʠ ʠʭ ʦʧʪʠʤʠʟʘʮʠʷ. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʠʥʮʠʧʦʚ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʃʉ ʠ ʊʃ 

ʆʮʝʥʢʘ ʚʘʨʠʘʥʪʦʚ ʠ ʢʘʯʝʩʪʚʘ 

ʃʉ 

ʆʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ. ʆʮʝʥʢʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʃʉ ʠ ʊʃ 
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Other professional sciences 

 

THE DEVELOPMENT OF ñENEMY ICONò IN SPEECHES OF POLICY-MAKERS  

(CASE: RUSSIAN SPEECHES CONCERNING THE WAR OF AUGUST 2008) 

 

Tabeshadze Nino 

Georgian Institute of Public Affairs 

 

Abstract. Words can be sharper than bullets. That is why the speeches of politicians are 

especially important. Language of hatred can be used as a strategic weapon for downgrading the 

enemy and for building up the desired narrative template followed by whole society. The article 

focuses on the development of enemy icon with the help of the hated language. Research is based on 

the content analysis of the speeches made by Russian policy-makers after the war of August 2008 

concerning Georgia. The article analyzes content of high rank Russian policy-makers in order to 

draw general conclusions of language of hatred used in speeches of policy-makers. Given sampling 

was chosen considering the influence of the speech authors in target society as they define how the 

historic events are perceived by the society. As a result, the article offers step by step explanation of 

speech building where one can see particular interest hidden behind certain words and sentences.   

Keywords: language of hatred, enemy, speech-building. 
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Pedagogical sciences 

 

WELL -BEING A WAY TO DETEERMINED OUTCOME  
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Per Aspera ad Astra (Through the Thorns to the Stars) 

 

We work not only to earn money and make both ends meet, but also to stay human. Work 

avoids us poverty, depression and immorality. When we talk about work, we mean all kind of work 

ïmental, physical and of course it encompasses study as a mental one. But on the other side, good 

performance is associated with happiness, well-being. So they are intertwined.  

Nowadays, due to globalization processes, new methods of teaching are spreading across 

countries and we really benefit from it. Key concepts in teaching processes like collaboration, 

critical thinking, creativity are maintained by many educators, but   effects of well-being on other 

educational outcomes, is a relatively new topic for researchers. Since the launch of Oxford Impact 

in 2016, 60 impact studies have been completed involving over 11,000 participants in 79 countries 

and it noted that there is evidence of a link between well-being and attainment and between whole-

school approaches to well-being and attainment, but that it did depend greatly on implementation. 

One well-known approach to defining wellbeing is by American psychologist and educator 

Martin Seligman who designed the PERMA Model , which represents what he classifies as the five 

core elements of happiness and well-being. PERMA stands for Positive emotions, engagement, 

positive relationship, meaning, accomplishment. Why is well-being so important? Alongside the 

reasons mentioned above, low levels of well-being, associated mental health and economic 

problems can have adverse consequences for the health and development of the young. They are 

usually the precursor to difficulties in adulthood, and are strongly connected with poverty, 

disadvantage and deprivation, both as causes and as outcomes. Happy and healthy students tend to 

develop and improve concentration, motivation and energy levels, develop coping skills for life, 

build and maintain better relationships, successfully overcome difficulties. There is also strong 

evidence to suggest that whole-school approaches to promoting well-being can have positive effects 

on a wide range of other student outcomes, including: mental health, self-esteem, self-efficacy, 

motivation.  

Strategies linked with positive outcomes include the following steps:  

Å Take an integrated, cross-level (school and classroom) approach.  A growing body of 

research suggests that social and emotional skills are malleable and can be effectively taught using a 

variety of approaches and formats, including classroom-based programming and whole-school 

approaches (Jones and Bouffard, 2012).  

¶ Embrace a growth mindset.  We must ensure that as well as a performance culture, 

there is a focus on well-being and embrace a growth mindset. A studentôs sense of achievement 

shouldnôt rest solely on school grades.  We should teach children and parents that itôs not all about 

attainment, itôs ultimately about enjoying the process, overcoming challenges and embracing 

failure. Happy students will naturally develop and improve their concentration, motivation and 

energy levels. So by focusing on improving their well-being, students are more likely to be in a 

positive place to embrace learning and good results are likely to follow as a result.  

¶ Integrate well-being across all learning. Well-being impacts all learning, it isnôt 

something that can be separated from maths, science, reading and other subjects: We should 

integrate well-being across all disciplines. Research indicates that interventions yield most 
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successful outcomes when they are integrated into daily practice and school culture. Seek to engage 

all staff and reinforce skills outside of the classroom, such as in hallways and playgrounds. Develop 

a supportive school and classroom ethos that builds warm relationships and a sense of 

connectedness with focus and purpose. Make sure that there is an acceptance of emotion and 

vulnerability along with a celebration of difference. Creating a school ethos that promotes well-

being, resilience and positive skills has been shown to improve individual and school performance. 

Teach social and emotional skills.  Finally, discrete teaching of social and emotional skills 

will help to give students the life skills that they need now and for the future. We must ensure that 

you are explicitly teaching social and emotional skills, attitudes and values, using well- trained, 

enthusiastic teachers with positive and interactive methods and resources.  

Undertaking a school mapping exercise to highlight the different settings, staff and 

interventions where young people are learning about themselves and their coping strategies, will 

reveal in your school the wealth of opportunities that can positively impact your students. For 

example, you may be able to provide nurture rooms and Mind first aid (Stirling, S., & Emery, H., 

2016). 

Respond wisely to ódifficultô behaviour, both by responding actively with clear 

consequences and also understanding its deeper roots, taking opportunities to model and teach 

positive alternatives. 

Provide more targeted and intense work on social and emotional skills development for 

pupils in difficulties, including one-to-one and group work. Where pupils continue to experience 

difficulties, provide clear plans and pathways for help and referral, using a coherent teamwork 

approach, including the involvement of outside agencies as required. 

Involve everyone! To best promote well-being in schools, consider an approach where you 

involve a mixture of voices from teaching staff, parents and students to truly resonate with the 

school community and get to the core of what it means to them. Recent research by Barry et al. 

(2017) underscores the importance of doing this within the development and design phase of 

school-based interventions and approaches. Engage pupils and parents/carers as much as possible so 

that they are bought in and well-being can continue at home. Coordinate this with outside agencies 

where necessary, particularly for those in difficulties, whose families may feel blamed and 

stigmatised. Schools can be influential in shaping external services and negotiating agreements. 
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HEALTH CAPITAL, PRIMARY HEALTH CARE AND ECONOMIC GROWTH: 
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Introduction : Health care system orientation to the primary care has a positive effect on the 

continuity and coordination of medical services, which improves the health of the population. 

Investments in healthcare are important in terms of formation of the health capital.  The research 

aims to find out the role of the health capital in economic growth of a Georgia (country).  

Methods: This study is based on the secondary sources of data. The study data were 

obtained from Human Development Report, Ministry of Labor, Health and Social Protection of 

Georgia. As a proxy indicator for measuring the health capital we used the life expectancy, the 

morbidity prevalence and Incidence rate, maternal and childrenôs mortality rate, outpatient referral 

rate, the state expenses on healthcare.  

Results: The average life expectancy has increased in recent 25 years. The maternal and 

childrenôs mortality rate has decreased, healthcare expenses have become higher and outpatient 

referral rate has also become more constant character. All these have a positive influence on the 

peopleôs health and countryôs economic growth. However, the state expenses on health and primary 

healthcare referral rate is far below the European level. Patients are less motivated to go to a 

primary healthcare for prevention and decide to receive medical service only when they are in 

critical condition. All this shows that the primary healthcare system cannot fulfill the role of the so-

called ógatekeeperô. In general, the primary healthcare system has not developed in Georgia.  

Conclusion: As the health capital fulfills significant role in terms of the countryôs economic 

growth in a long-run perspective, it is advisable to promote the development of the primary 

healthcare system.  

 

Keywords: Health capital, human capital, primary care, economic growth.  
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Changes in the demographic structure of society in recent years have led to an increase in 

the proportion of mature women. According to the WHO, at the beginning of the century, the 

average life expectancy of a woman after 50 years ranged from 27 to 32 years [1].  

Female hormones play a central role in womenôs life. Their rise trigger puberty, allow them 

to experience the joy of motherhood and insure cardioprotective functions and bone health. 

However, after mid-forties, almost all women, irrespective of their cultural background and health 

conditions, begin to experience physical, psychological and emotional disturbances. Those turmoils 

coincide with a progressive decline of female hormones, estrogen and progesterone, culminating to 

a total shutdown from the ovaries, diagnosed as menopause. During this period, women present 

difficulties in accurately describing physical, psychosocial or sexual disturbances and report mainly 

hot flashes, nervousness, depression, insomnia, and general fatigue [2]. These vast arrays of 

symptoms progressively worsen the well-being of women, and affect, consequently, their quality of 

life (QOL) on a daily basis. Since the definition presented by the World Health Organization 

(WHO), in 1947, QOL refers to the ñstate of complete physical, mental and social well-being, and 

not merely the absence of disease and infirmityò of individuals, irrespective of their age, race and 

socio-economic status [3]. 

The article is devoted to the study of the relevance of individual psychological 

characteristics of a person in the climacteric period. the article undertakes a detailed study of the 

problem of the influence of factors that arise in menopause on the quality of life of women the study 

of coping strategies. 

The investigation concerns the study of the influence on the somatic and psychological 

health of those factors with which women meet in menopause 

Women's mental health largely determines the health of society. Therefore, the question of 

studying the factors that affect the psychological health and well-being of a mature woman is very 

relevant and important. 

The research is aimed at revealing the all factors and how they effect on women. 

The investigation is designed to simplify the procedure of passing the period of age 

changing.  

The novelty lies in the fact that coping strategies of women in menopause have not been 

studied by psychologysts before me and this problem was previously considered only from a 

medical point of view. 

In our research we gonna uze four types of research methods such as theorytical, 

methodological, empirical and mathematical. 

Teoretical method will help us to study and summarize the information available at the 

moment on our topic. 

Methodological method - to determine the methodological principles of studying life 

orientations as systemic factors of women's vital activity, to substantiate psychological models, to 

substantiate a theoretical model of their implementation, to form a toolkit for research. 

Emperical method is a set of tests required to conduct a study. 

Mathematical method will consist in processing the results obtained by the empirical 

method. 
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We expect to identify, describe some patterns between periods of menopause and specific 

symptoms, between the use of different coping strategies and the quality of life of women. 

The essential merit of our work is that we will develop a program through which women can 

improve the quality of life in menopause. 

This program will consist of several loops: 1st ï theoretical;2nd - practical.   

In the theoretical cycle, women will be able to learn about physiological age-related 

changes, how these changes affect psychological well-being, and how coping strategies affect the 

quality of life. 

In the second cycle, there will be practical classes and trainings where women will learn to 

apply in practice the knowledge gained in the first cycle. 

By improving women's health, we are improving the health of the nation. 
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ɼʦʢʪʦʨ ʧʨʘʚʘ, ʧʨʦʬʝʩʩʦʨ 

ɹʘʪʫʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʠʤ. ʐʦʪʘ ʈʫʩʪʘʚʝʣʠ 
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ʋʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ ʢʦʜʝʢʩ ɻʨʫʟʠʠ, ʢʦʪʦʨʳʡ ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʩ ʦʢʪʷʙʨʷ 2010 

ʛʦʜʘ, ʧʨʠʥʝʩ ʤʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʚʦʚʚʝʜʝʥʠʡ ʚ ʦʙʣʘʩʪʴ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ 

ʧʨʘʚʘ.  

ʆʜʥʘ ʠʟ ʥʦʚʠʥʦʢ - ʚʚʝʜʝʥʠʝ ʠʥʩʪʠʪʫʪʘ ʜʨʫʛʘ ʩʫʜʘ ʚ ʩʠʩʪʝʤʫ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʛʨʫʟʠʥʩʢʦʛʦ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʧʨʘʚʘ.  

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʭʦʪʠʤ ʦʙʩʫʜʠʪʴ ʛʨʫʟʠʥʩʢʫʶ ʤʦʜʝʣʴ ʜʨʫʛʘ ʩʫʜʘ ʚ ʚʠʜʝ ʢʦʨʦʪʢʠʭ 

ʪʝʟʠʩʦʚ. 

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʪʝʨʤʠʥ çʜʨʫʛ ʩʫʜʘè ʠ ʝʛʦ ʢʦʥʮʝʧʮʠʷ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ 

ʛʨʫʟʠʥʩʢʦʛʦ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʧʨʘʚʘ, ʠʟʚʝʩʪʥʦʛʦ ʥʘ ʣʘʪʳʥʠ ʢʘʢ Amicus curiae, ʠ 

ʜʦʣʛʦʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʨʠʤʩʢʦʤ ʧʨʘʚʝ, ʧʦʟʜʥʝʝ ʩʪʘʣ ʠʟʚʝʩʪʝʥ ʪʘʢʞʝ ʚ ʩʪʨʘʥʘʭ ʦʙʱʝʛʦ 

ʧʨʘʚʘ, ʘ ʪʘʢʞʝ ʠʟ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʧʨʘʚʘ ʉʐɸ. 

ʀʥʩʪʠʪʫʪ çɼʨʫʛ ʩʫʜʘè ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ɽʚʨʦʧʝʡʩʢʠʤ ʩʫʜʦʤ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ ʠ 

ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʩʫʜʦʤ. 

ʉʫʪʴ ʛʨʫʟʠʥʩʢʦʡ ʤʦʜʝʣʠ ʠʥʩʪʠʪʫʪʘ ʜʨʫʛʘ ʩʫʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʣʠʮʘ, ʥʝ ʷʚʣʷʶʱʠʝʩʷ ʫʯʘʩʪʥʠʢʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ, 

ʠʤʝʶʪ ʧʨʘʚʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʝ ʧʠʩʴʤʝʥʥʦʝ ʤʥʝʥʠʝ ʧʦ ʜʝʣʫ ʜʦ ʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʦ ʩʫʱʝʩʪʚʫ. 

ɺʘʞʥʦ, ʯʪʦʙʳ ʮʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʘʢʦʛʦ ʧʠʩʴʤʝʥʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ɻʨʫʟʠʠ ʟʘʢʣʶʯʘʣʘʩʴ ʥʝ ʚ ʧʦʜʜʝʨʞʢʝ ʢʦʛʦ-ʣʠʙʦ 

ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʩʫʜʝʙʥʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ, ʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʩʫʜʫ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚʦʧʨʦʩ. 

ʊʦ ʝʩʪʴ ʜʨʫʛ ʩʫʜʘ ʩʚʦʠʤ ʧʠʩʴʤʝʥʥʳʤ ʤʥʝʥʠʝʤ ʧʦʤʦʛʘʝʪ ʩʫʜʫ ʥʝ ʚ ʥʘʭʦʞʜʝʥʠʠ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʘ ʚ ʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʦʧʨʦʩʘ. 

ʇʨʠ ʵʪʦʤ, ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʧʨʦʮʝʩʩʫʘʣʴʥʳʤ ʢʦʜʝʢʩʦʤ 

ɻʨʫʟʠʠ, ʩʫʜ ʚʧʨʘʚʝ, ʧʦ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʠʮʠʘʪʠʚʝ, ʘ ʪʘʢʞʝ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʦʛʣʘʩʠʷ 

ʩʪʦʨʦʥʳ ʠ ʘʚʪʦʨʘ ʧʠʩʴʤʝʥʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ, ʚʳʟʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʚʪʦʨʘ ʧʠʩʴʤʝʥʥʦʛʦ 

ʟʘʢʣʶʯʝʥʠʷ ʚʦ ʚʨʝʤʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʝʣʘ ʧʦ ʩʫʱʝʩʪʚʫ ʠ ʟʘʩʣʫʰʘʪʴ ʝʛʦ ʫʩʪʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʠʤ ʧʠʩʴʤʝʥʥʦʝ ʤʥʝʥʠʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʫʜ ʥʝ ʦʙʷʟʘʥ ʨʘʟʜʝʣʷʪʴ ʘʨʛʫʤʝʥʪʳ, 

ʠʟʣʦʞʝʥʥʳʝ ʚ ʧʠʩʴʤʝʥʥʦʤ ʩʦʦʙʱʝʥʠʠ. 

ɽʩʣʠ ʩʫʜ ʫʩʪʘʥʦʚʠʪ, ʯʪʦ ʧʠʩʴʤʝʥʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʥʝ ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʘʚʠʣʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʘʪʴʝʡ ʋʛʦʣʦʚʥʦ-

ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʘ, ʦʥ ʥʝ ʙʫʜʝʪ ʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ. 

ʉʯʠʪʘʶ, ʯʪʦ ʜʨʫʛ ʩʫʜʘ ʚ ʩʚʦʝʤ ʧʠʩʴʤʝʥʥʦʤ ʤʥʝʥʠʠ ʜʦʣʞʝʥ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚʥʠʤʘʥʠʝ 

ʥʘ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʘʭ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ, ʢʦʪʦʨʳʝ ʥʝ ʫʧʦʤʠʥʘʶʪʩʷ ʚ ʤʘʪʝʨʠʘʣʘʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʪʦʨʦʥʘʤʠ, ʠ ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʠ ʚʘʞʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʫʜ ʤʦʛ ʧʨʠʥʷʪʴ 

ʧʨʘʚʠʣʴʥʦ, ʩʧʨʘʚʝʜʣʠʚʦ, ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦʝ ʨʝʰʝʥʠʝ. 

ɺʦʪ ʧʦʯʝʤʫ ʧʠʩʴʤʝʥʥʦʝ ʤʥʝʥʠʝ ʜʨʫʛʘ ʩʫʜʘ ʵʬʬʝʢʪʠʚʥʦ, ʢʦʛʜʘ ʧʦʤʦʛʘʝʪ ʩʫʜʫ ʧʦʣʫʯʘʪʴ 

ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʦʜʘʯʘ ʧʠʩʴʤʝʥʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ 

ʙʫʜʝʪ ʬʦʨʤʘʣʴʥʦʡ ʠ ʥʝʵʬʬʝʢʪʠʚʥʦʡ. 

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʜʨʫʛʘ ʩʫʜʘ ʚ ʋʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ ʢʦʜʝʢʩ ɻʨʫʟʠʠ, ʜʨʫʛ ʩʫʜʘ 

ʚ̫ʣʷʝʪʩʷ ʫʯʘʩʪʥʠʢʦʤ ʧʨʦʮʝʩʩʘ, ʠ ʝʛʦ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʪʦʡ ʛʣʘʚʝ ʫʛʦʣʦʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ɻʨʫʟʠʠ, ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʚʠʜʝʪʝʣʴ ʠ ʜʨʫʛʠʝ ʫʯʘʩʪʥʠʢʠ ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ.  
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ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʚʚʝʜʝʥʠʷ ʠʥʩʪʠʪʫʪʘ ʜʨʫʛʘ ʩʫʜʘ ʚ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ɻʨʫʟʠʠ ʙʳʣʦ ʧʫʙʣʠʯʥʦʝ ʫʯʘʩʪʠʝ ʦʙʱʝʩʪʚʘ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʘʚʦʩʫʜʠʷ, 

ʧʦʪʦʤʫ ʯʪʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʜʨʫʛ ʩʫʜʘ ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʩʫʜʦʤ ʠ 

ʦʙʱʝʩʪʚʦʤ, ʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʘʢʪʠʚʥʦʤʫ ʫʯʘʩʪʠʶ ʦʙʱʝʩʪʚʘ ʚ ʫʛʦʣʦʚʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʎʝʣʴʶ ʚʚʝʜʝʥʠʷ ʵʪʦʛʦ ʠʥʩʪʠʪʫʪʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʦʜʚʠʞʝʥʠʝ ʧʨʠʥʮʠʧʘ ʙʳʩʪʨʦʛʦ 

ʧʨʘʚʦʩʫʜʠʷ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʙʝʩʧʨʠʩʪʨʘʩʪʥʦʩʪʠ. 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʛʣʘʚʥʘʷ ʮʝʣʴ ʜʨʫʛʘ ʩʫʜʘ - 

ʪʦʣʴʢʦ ʧʦʤʦʛʘʪʴ ʩʫʜʫ. ɽʛʦ ʫʯʘʩʪʠʝ ʚ ʵʪʦʡ ʬʦʨʤʝ ʩʫʜʝʙʥʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʥʝ ʜʦʣʞʥʦ 

ʠʛʨʘʪʴ ʥʝʛʘʪʠʚʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʥʝʥʠʷ ʩʫʜʴʠ. ʅʘʧʨʦʪʠʚ, ʵʪʦ ʜʦʣʞʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʟʘʪʴʩʷ ʥʘ ʨʝʰʝʥʠʠ ʩʫʜʘ. 

ʆʧʨʝʜʝʣʝʥʥʦʡ ʛʘʨʘʥʪʠʝʡ ʠʩʢʣʶʯʝʥʠʷ ʪʘʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, 

ʷʚʣʷʝʪʩʷ ʥʦʨʤʘ ʋʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ɻʨʫʟʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʧʠʩʴʤʝʥʥʦʝ 

ʟʘʢʣʶʯʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. 

ʍʦʪʷ ʠʥʩʪʠʪʫʪ ʜʨʫʛʘ ʩʫʜʘ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʜʣʷ ʛʨʫʟʠʥʩʢʦʛʦ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʧʨʘʚʘ ʠ 

ʩʣʫʯʘʝʚ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝʤʥʦʛʦ, ʦʥ ʤʝʜʣʝʥʥʦ, ʥʦ ʚʝʨʥʦ ʟʘʚʦʝʚʳʚʘʝʪ ʤʝʩʪʦ ʚ 

ʨʘʙʦʪʝ ʛʨʫʟʠʥʩʢʠʭ ʩʫʜʦʚ, ʠʛʨʘʷ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʧʨʘʚ ʯʝʣʦʚʝʢʘ.  

ʉʯʠʪʘʶ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʵʪʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ 

ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʚ ʙʫʜʫʱʝʤ, ʧʦʪʦʤʫ ʯʪʦ ʝʛʦ ʩʫʱʥʦʩʪʴ ʠ ʮʝʣʠ 

ʠʥʪʝʨʝʩʥʳ ʠ ʚʘʞʥʳ ʜʣʷ ʧʨʘʚʦʩʫʜʠʷ ʩʪʨʘʥʳ. 
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ʕɺʆʃʖʎʀʗ ɽɺʈʆʇɽʁʉʂʆʁ ʀʅʊɽɻʈɸʎʀʀ ʂɸʂ ʌɸʂʊʆʈ ʈʆʉʊɸ 

ʇʈʆʊʀɺʆʈɽʏʀʁ ʄɽɾɼʋ ɺɽɼʋʑʀʄʀ ʀ ʇɽʈʀʌɽʈʀʁʅʓʄʀ ʕʂʆʅʆʄʀʂɸʄʀ 

ɽɺʈʆʉʆʖɿɸ 

 

ɸʙʜʫʘʟʠʟʦʚ ʆʪʘʜʞʦʥ   

ʤʘʛʠʩʪʨʘʥʪ 2-ʛʦ ʢʫʨʩʘ ʊɻʋʇɹʇ  

     ʩʧʝʮʠʘʣʴʥʦʩʪʠ 1-25 01 03  

            ʤʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ 

 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʩʜʚʠʛʠ, ʧʨʦʠʩʭʦʜʠʚʰʠʝ ʚʦ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʩʚʷʟʷʭ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʩʦʶʟʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʪʢʨʠʟʠʩʥʦʛʦ ʧʝʨʠʦʜʘ (2010ð2017 ʛʛ.). ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʥʜʳ 

ʚ ʧʦʟʠʮʠʷʭ ɽʚʨʦʩʦʶʟʘ, ʝʛʦ çʩʪʘʨʳʭè ʠ çʥʦʚʳʭè ʩʪʨʘʥ-ʯʣʝʥʦʚ, ʟʘʥʠʤʘʝʤʳʭ ʠʤʠ ʚ 

ʩʠʩʪʝʤʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʚʘʨʥʦʡ ʪʦʨʛʦʚʣʠ.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʪʢʨʠʟʠʩʥʦʛʦ ʧʝʨʠʦʜʘ (2010ð2017 ʛʛ.) ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʦʪʤʝʯʘʣʦʩʴ ʥʝʤʘʣʦ ʥʝʛʘʪʠʚʥʳʭ ʪʨʝʥʜʦʚ ʠ ʩʝʨʴʝʟʥʳʭ ʚʳʟʦʚʦʚ. 

ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʣʘʩʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʣʦʩʘ ʜʦʚʦʣʴʥʦ ʟʘʤʝʪʥʦʛʦ ʫʭʫʜʰʝʥʠʷ  ʢʦʥʲʶʥʢʪʫʨʳ  

ʤʠʨʦʚʳʭ  ʪʦʚʘʨʥʳʭ ʨʳʥʢʦʚ (ʩʥʠʞʝʥʠʷ ʮʝʥ ʥʘ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʪʦʚʘʨʦʚ), ʯʪʦ ʚʝʣʦ ʩ 2012ð

2013 ʛʛ. ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʘʜʝʥʠʶ ʪʝʤʧʦʚ ʨʦʩʪʘʛʣʦʙʘʣʴʥʦʛʦ ʦʙʤʝʥʘ. ʈʘʟʚʠʪʠʝ ʵʪʦʛʦ ʪʨʝʥʜʘ 

ʚʧʣʦʪʴ ʜʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʟʥʘʯʘʣʦ ʥʘ ʧʨʘʢʪʠʢʝ ʩʥʠʞʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ 

ʤʘʩʰʪʘʙʦʚ ʤʠʨʦʚʳʭ ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʩʪʦʠʤʦʩʪʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʦ 

ʧʨʦʷʚʠʣʦʩʴ ʚ 2015ð2016 ʛʛ. ʆʜʥʘʢʦ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʪʦʚʘʨʦʦʙʤʝʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʣʠ ʪʘʢʞʝ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʘʨʘʩʪʘʚʰʫʶ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʤʠʨʦʚʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʵʚʦʣʶʮʠʠ.  

ʊʘʢ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʦʪʤʝʯʘʣʠʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ. ɿʘʢʦʥʦʤʝʨʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʧʦʜʦʙʥʦʛʦ 

ʨʘʟʚʠʪʠʷ  ʩʠʪʫʘʮʠʠ ʧʨʦʪʝʢʮʠʦʥʠʩʪʩʢʠʭ ʤʝʨ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ  ʨʘʟʣʠʯʥʳʝ ʨʝʩʪʨʠʢʮʠʠ, ʚʢʣʶʯʘʷ 

ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʘʥʢʮʠʠ. ʂ ʥʠʤ ʩʪʘʣʠ ʧʨʠʙʝʛʘʪʴ  ʤʥʦʛʠʝ  ʧʨʦʜʚʠʥʫʪʳʝ  ʵʢʦʥʦʤʠʢʠ, 

ʚʳʩʪʫʧʘʶʱʠʝ ʥʳʥʝ ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʠʭ ʧʦʩʪʘʚʱʠʢʦʚ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʥʝʰʥʠʝ 

ʨʳʥʢʠ.   

ʈʝʟʫʣʴʪʘʪʦʤ ʩʦʚʦʢʫʧʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʷʚʠʣʦʩʴ ʩʥʠʞʝʥʠʝ (ʚ 

2015 ʛ. ð ʦʙʚʘʣʴʥʦʝ) ʩʪʦʠʤʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ. ʀ ʚʩʝ ʞʝ ʥʘ ʨʫʙʝʞʝ 

2016ð2107 ʛʛ. ʥʘʤʝʪʠʣʩʷ ʥʝʢʦʪʦʨʳʡ ʧʦʟʠʪʠʚʥʳʡ ʩʜʚʠʛ, ʭʦʪʷ ʧʨʠ ʚʥʝʰʥʝʡ ʩʭʦʞʝʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʢʘʞʜʳʡ ʠʟ ʨʝʛʠʦʥʦʚ ʤʠʨʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʩʦʙʩʪʚʝʥʥʫʶ ʜʠʥʘʤʠʢʫ. 

ɽʚʨʦʧʝʡʩʢʦʤʫ ʩʦʶʟʫ (ɽʉ) ð ʚʝʜʫʱʝʤʫ ʚ ʤʠʨʝ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤʫ ʦʙʲʝʜʠʥʝʥʠʶ (28 ʩʪʨʘʥ-

ʯʣʝʥʦʚ), ð ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʧʦʪʨʷʩʝʥʠʷ ʠ ʚʳʟʦʚʳ, ʚ ʮʝʣʦʤ ʚʧʦʣʥʝ ʫʜʘʣʘʩʴ 

ʘʜʘʧʪʘʮʠʷ ʢ ʤʝʥʷʶʱʠʤʩʷ ʨʝʘʣʠʷʤ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʝʤʫ ʩʦʭʨʘʥʠʪʴ ʩʚʦʝ ʜʦʤʠʥʠʨʫʶʱʝʝ 

ʧʦʣʦʞʝʥʠʝ ʚ  ʩʦʚʨʝʤʝʥʥʦʡ  ʤʝʞʜʫʥʘʨʦʜʥʦʡ  ʪʦʚʘʨʥʦʡ ʪʦʨʛʦʚʣʝ. 

ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʦʣʝʚʦʡ ʚʢʣʘʜ ɽʉ ʚ ʩʪʦʠʤʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʣʦʙʘʣʴʥʦʛʦ 

ʪʦʚʘʨʦʦʙʤʝʥʘ ʟʘ 2010ð2017 ʛʛ. ʥʝʤʥʦʛʦ ʩʥʠʟʠʣʩʷ (ʩ ʜʦ  33,37 %),  ʥʦ  ʧʦʜʦʙʥʦʝ  

ʧʦʥʠʞʝʥʠʝ ʥʘ  ʬʦʥʝ  ʚʩʝʭ  ʥʝʫʨʷʜʠʮ  ʝʜʚʘ  ʣʠ  ʤʦʞʥʦ  ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ  ʢʘʢ 

ʩʫʱʝʩʪʚʝʥʥʦʝ,  ʧʦʩʢʦʣʴʢʫ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (2013ð2017 ʛʛ.) ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʚʧʦʣʥʝ ʫʚʝʨʝʥʥʳʡ ʠ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʟʠʪʠʚʥʦʡ 

ʜʠʥʘʤʠʢʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʛʠʙʢʦʩʪʴ ɽʉ ʚ  ʧʨʦʚʝʜʝʥʠʠ 

ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʧʦʣʠʪʠʢʠ. ɽʚʨʦʩʦʶʟ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ çʵʬʬʝʢʪ ʯʝʨʝʧʘʭʠè, ʨʘʩʰʠʨʷʷ ʠʣʠ 

ʩʫʞʘʷ ʩʚʦʠ ʚʥʝʰʥʠʝ ʪʦʨʛʦʚʳʝ ʩʚʷʟʠ ʩ ʪʨʝʪʴʠʤʠ ʩʪʨʘʥʘʤʠ (ʚʥʝ ʙʣʦʢʘ), ʯʪʦ ʦʢʘʟʘʣʦʩʴ ʚʝʩʴʤʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʝʡ.  ɼʨʫʛʠʤ ʩʣʘʛʘʝʤʳʤ ʧʦʟʠʪʠʚʥʳʭ ʪʨʝʥʜʦʚ ʚ ʩʬʝʨʝ ʚʥʝʰʥʝʡ 

ʪʦʨʛʦʚʣʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʘʨʘʩʪʘʥʠʝ ʵʢʩʧʦʨʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʝʛʦ 

çʥʦʚʳʭè ʩʪʨʘʥ-ʯʣʝʥʦʚ ð 13 ʛʦʩʫʜʘʨʩʪʚ, ʧʨʠʩʦʝʜʠʥʠʚʰʠʭʩʷ ʢ ʙʣʦʢʫ ʚ ʭʦʜʝ ʧʦʩʣʝʜʥʝʛʦ 

ʨʘʩʰʠʨʝʥʠʷ (2004ð2013 ʛʛ.) ʵʢʦʥʦʤʠʢ.  

ʈʘʩʯʝʪʥʳʝ  ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʚ 
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ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʳʭ ʢʦʥʪʘʢʪʘʭ ɽʉ ʥʘʤʝʪʠʣʘʩʴ ʧʨʦʪʠʚʦʨʝʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ: ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʥʘʣʠʮʦ ʙʳʣʦ ʦʯʝʚʠʜʥʦʝ  ʧʨʝʚʦʩʭʦʜʩʪʚʦ  çʩʪʘʨʳʭè  ʫʯʘʩʪʥʠʢʦʚ ʩʦʶʟʘ ð ʦʥʠ 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʦʢʦʣʦ 29 % ʤʠʨʦʚʦʛʦ ʪʦʚʘʨʥʦʛʦ ʚʳʚʦʟʘ ʠ ʧʦʯʪʠ 28 % ʛʣʦʙʘʣʴʥʳʭ ʟʘʢʫʧʦʢ 

ʪʦʚʘʨʦʚ ʧʦ ʩʪʦʠʤʦʩʪʠ;  ʩ  ʜʨʫʛʦʡ  ʩʪʦʨʦʥʳ,  ʥʘʙʣʶʜʘʣʩʷ ʥʝʢʦʪʦʨʳʡ ʩʧʘʜ ʠʭ ʜʦʣʝʚʦʛʦ ʚʢʣʘʜʘ 

ʚ ʩʪʦʠʤʦʩʪʥʳʝ ʦʙʲʝʤʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ. ʇʨʠ ʵʪʦʤ ʫʜʝʣʴʥʳʡ ʚʝʩ 

çʥʦʚʳʭè ʩʪʨʘʥ-ʯʣʝʥʦʚ, ʭʦʪʴ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʥʦ ʚʦʟʨʘʩʪʘʣ, ʩʦʩʪʘʚʠʚ ʧʨʠʤʝʨʥʦ ʦʪ 4,0 % ʚ 

2010 ʛ. ʜʦ 4,6 % ʚ 2017 ʛ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʝʤʳʩʣʠʤ ʙʝʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ, ʜʦ ʨʦʩʪʘ ʟʥʘʯʠʤʦʩʪʠ ʠʥʥʦʚʘʮʠʡ ʠ ʚʩʝʦʙʱʝʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʪʦʷʥʥʳʡ ʧʨʦʮʝʩʩ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʧʦʣʠʪʠʯʝʩʢʦʛʦ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʠʜʠʤ, ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʧʦʩʪʝʧʝʥʥʦ ʚʳʭʦʜʠʪ ʟʘ ʥʘʮʠʦʥʘʣʴʥʳʝ ʛʨʘʥʠʮʳ, ʧʨʠʦʙʨʝʪʘʷ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʥʘʫʯʥʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ʧʨʦʙʣʝʤ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʜʠʥʘʤʠʢʠ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʩʚʷʟʝʡ ʥʦʚʳʭ ʯʣʝʥʦʚ ʛʦʩʫʜʘʨʩʪʚ ɽʚʨʦʩʦʶʟʘ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʧʦʥʷʪʠʝ çʥʦʚʳʡ ʯʣʝʥ ʩʪʨʘʥʘ ɽʚʨʦʩʦʶʟʘè. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʫ 

ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʩʪʨʘʥʳ, ʚʩʪʫʧʠʚʰʠʝ ʚ ɽʉ ʚ 2004, 2007 ʠ 2013 ʛʦʜʘʭ. ʀʩʪʦʨʠʷ ʨʘʩʰʠʨʝʥʠʷ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1.[2.C-254]  

ʊʘʙʣʠʮʘ 1. - ʀʩʪʦʨʠʷ ʨʘʩʰʠʨʝʥʠʷ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ 

ɼʘʪʘ ɺʦʰʝʜʰʠʝ ʚ ɽʚʨʦʩʦʶʟ ʩʪʨʘʥʳ ʀʪʦʛʦʚʦʝ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ  ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʨʘʥ-ʯʣʝʥʦʚ 

25 ʤʘʨʪʘ 1957 ɹʝʣʴʛʠʷ, ɻʝʨʤʘʥʠʷ, ʀʪʘʣʠʷ, ʃʶʢʩʝʤʙʫʨʛ, ʅʠʜʝʨʣʘʥʜʳ, 

ʌʨʘʥʮʠʷ 

6 

1 ʷʥʚʘʨʷ 1973 ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ɼʘʥʠʷ, ʀʨʣʘʥʜʠʷ 9 

1 ʷʥʚʘʨʷ 1981 ɻʨʝʮʠʷ 10 

1 ʷʥʚʘʨʷ 1986 ʀʩʧʘʥʠʷ, ʇʦʨʪʫʛʘʣʠʷ 12 

1 ʷʥʚʘʨʷ 1995 ɸʚʩʪʨʠʷ, ʌʠʥʣʷʥʜʠʷ, ʐʚʝʮʠʷ 15 

1 ʤʘʷ 2004 ɺʝʥʛʨʠʷ, ʂʠʧʨ, ʃʘʪʚʠʷ, ʃʠʪʚʘ, ʄʘʣʴʪʘ, ʇʦʣʴʰʘ, ʉʣʦʚʘʢʠʷ, 

ʉʣʦʚʝʥʠʷ, ʏʝʭʠʷ, ʕʩʪʦʥʠʷ 
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1 ʷʥʚʘʨʷ 2007 ɹʦʣʛʘʨʠʷ, ʈʫʤʳʥʠʷ 27 

1 ʠʶʣʷ 2013 ʍʦʨʚʘʪʠʷ 28 

ʉʦʩʪʘʚʣʝʥʦ ʧʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ ɽʉ: https://europa.eu/ 

ʆʪʙʦʨ ʩʪʨʘʥ, ʚʩʪʫʧʠʚʰʠʭ ʚ ɽʉ ʚ 2004 - 2013 ʛʦʜʘʭ, ʦʙʫʩʣʦʚʣʝʥ ʩʧʝʮʠʬʠʢʦʡ ʠʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʩʣʝ ʚʩʪʫʧʣʝʥʠʷ ʚ ɽʚʨʦʩʦʶʟ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʳʤʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ ʩ ʚʝʜʫʱʠʤʠ ʩʪʨʘʥʘʤʠ ɽʉ. [3.C-98] 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʢʨʫʛ ʛʦʩʫʜʘʨʩʪʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʯʣʝʥʳ ʩʪʨʘʥʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʘʪʫʩ ʢʘʥʜʠʜʘʪʘ ʥʘ ʚʩʪʫʧʣʝʥʠʝ ʚ ɽʚʨʦʩʦʶʟ ʠʤʝʶʪ ʧʷʪʴ ʛʦʩʫʜʘʨʩʪʚ, 

ʯʝʪʳʨʝ ʠʟ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʥʘ ɹʘʣʢʘʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ: ʊʫʨʮʠʷ (ʟʘʷʚʢʘ ʥʘ ʯʣʝʥʩʪʚʦ ʚ ɽʉ 

ʙʳʣʘ ʧʦʜʘʥʘ ʚ 1987 ʛʦʜʫ), ʄʘʢʝʜʦʥʠʷ (2004), ʏʝʨʥʦʛʦʨʠʷ (ʟʘʷʚʢʘ ʥʘ ʯʣʝʥʩʪʚʦ ʚ ɽʉ ʙʳʣʘ 

ʧʦʜʘʥʘ ʚ); ʉʝʨʙʠʷ ʠ ɸʣʙʘʥʠʷ (ʟʘʷʚʢʠ ʥʘ ʚʩʪʫʧʣʝʥʠʝ ʚ ɽʉ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 2009 ʛʦʜʫ). 

ɹʘʣʢʘʥʩʢʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦʜʧʠʩʘʣʠ ʉʦʛʣʘʰʝʥʠʝ ʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʘʩʩʦʮʠʘʮʠʠ, ʢʦʪʦʨʦʝ 

ʚʩʪʫʧʠʣʦ ʚ ʩʠʣʫ ʩ ɽʚʨʦʩʦʶʟʦʤ.  ʉʨʝʜʠ ʚʳʜʝʣʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʥʘʠʙʦʣʴʰʠʝ ʰʘʥʩʳ ʥʘ 

ʚʩʪʫʧʣʝʥʠʝ ʚ ɽʚʨʦʩʦʶʟ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʦʧʝʥʛʘʛʝʥʩʢʠʤ ʢʨʠʪʝʨʠʷʤ ʠʤʝʝʪ 

ʏʝʨʥʦʛʦʨʠʷ. ɺ ʯʠʩʣʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʯʣʝʥʦʚ ʛʦʩʫʜʘʨʩʪʚ ɽʚʨʦʩʦʶʟʘ ʥʝ ʚʭʦʜʠʪ ʀʩʣʘʥʜʠʷ, 

ʧʦʜʘʚʰʘʷ ʟʘʷʚʢʫ ʥʘ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʢ ʛʦʨʦʜʫ. ɺ ʤʘʨʪʝ 2015 ʛʦʜʘ ʟʘʷʚʢʘ ʥʘ ʧʨʠʩʦʝʜʠʥʝʥʠʝ 

ʙʳʣʘ ʦʬʠʮʠʘʣʴʥʦ ʦʪʦʟʚʘʥʘ. [1.C-27] 

ʇʨʠ ɻʪʦʤ ʚʦʟʨʘʩʪʘʣʦ ð ʧʦʩʪʝʧʝʥʥʦ ʠ ʩʪʘʙʠʣʴʥʦ ð ʜʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʚʦ ʚʥʝʰʥʝʡ 

ʪʦʨʛʦʚʣʝ ɽʉ çʥʦʚʳʭè ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ. ɺ ʪʦʚʘʨʥʦʤ ʵʢʩʧʦʨʪʝ ʙʣʦʢʘ ʦʥʦ ʧʦʚʳʩʠʣʦʩʴ ʩ 11,85 ʜʦ 
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13,78 %, ʘ ʚ ʝʛʦ ʠʤʧʦʨʪʝ ð ʩ 12,33 ʜʦ 14,23 %, ʪ. ʝ. ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 2 ʧʨʦʮʝʥʪʥʳʭ ʧʫʥʢʪʘ ʟʘ 

ʚʦʩʴʤʠʣʝʪʥʠʡ ʧʝʨʠʦʜ.   

ɿʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʜʘʣʝʢʦ ʥʝ ʚʩʝʤ ʩʪʨʘʥʘʤ ð ʯʣʝʥʘʤ ɽʚʨʦʩʦʶʟʘ ʫʜʘʚʘʣʦʩʴ ʜʦʩʪʠʯʴ 

ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦ ʚʥʝʰʥʝʤ ʪʦʚʘʨʦʦʙʤʝʥʝ ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʩʪʦʠʤʦʩʪʥʳʤ ʦʙʲʝʤʘʤ: 

ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʣʩʷ ʨʷʜ ʣʠʜʠʨʫʶʱʠʭ ʵʢʦʥʦʤʠʢ ʢʘʢ çʩʪʘʨʳʭè ʫʯʘʩʪʥʠʢʦʚ (ɻʝʨʤʘʥʠʷ, 

ʅʠʜʝʨʣʘʥʜʳ, ʌʨʘʥʮʠʷ, ʀʪʘʣʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ɹʝʣʴʛʠʷ, ʀʩʧʘʥʠʷ, ɸʚʩʪʨʠʷ, ʐʚʝʮʠʷ, 

ʀʨʣʘʥʜʠʷ, ɼʘʥʠʷ), ʪʘʢ ʠ çʥʦʚʳʭè ʯʣʝʥʦʚ (çʪʨʠʦè ʇʦʣʴʰʘ, ʏʝʭʠʷ, ɺʝʥʛʨʠʷ, ʟʘʥʠʤʘʶʱʠʝ 8-ʝ, 

9-ʝ, 13-ʝ ʤʝʩʪʘ ʚ ʩʧʠʩʢʝ ʚʝʜʫʱʠʭ ʵʢʩʧʦʨʪʝʨʦʚ ʙʣʦʢʘ). ʈʘʩʪʫʱʘʷ ʵʢʩʧʦʨʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

çʥʦʚʳʭè ʩʪʨʘʥ-ʯʣʝʥʦʚ ʧʦʟʚʦʣʠʣʘ ʠʤ ʚʦʡʪʠ ʚ ʛʨʫʧʧʫ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʪʦʚʘʨʦʚ 

ʠʟ ɽʉ ʩ ʦʙʲʝʤʘʤʠ ʚʳʚʦʟʘ ʩʚʳʰʝ 100 ʤʣʨʜ ʜʦʣʣ. ʉʐɸ ʟʘ ʛʦʜ, ʩʦʩʪʘʚʠʚ ʢʦʥʢʫʨʝʥʮʠʶ 

ʐʚʝʮʠʠ, ʀʨʣʘʥʜʠʠ, ɼʘʥʠʠ.[5.C-56] 

ʏʪʦ ʢʘʩʘʝʪʩʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʪʦ ʝʝ ʧʨʝʜʩʪʦʷʱʠʡ ʚ 2019 ʛ. ʚʳʭʦʜ ʠʟ ʩʦʩʪʘʚʘ ɽʉ ʚʨʷʜ 

ʣʠ ʩʝʨʴʝʟʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʦʙʱʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʝʛʦ ʚʥʝʰʥʝʪʦʨʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʘ ʦʙʝʩʧʝʯʠʚʘʣʘ ʣʠʰʴ 2,5 % ʩʦʚʦʢʫʧʥʦʡ ʩʪʦʠʤʦʩʪʠ ʵʢʩʧʦʨʪʘ ʛʨʫʧʧʠʨʦʚʢʠ ʠ 3,6 % ʝʝ 

ʪʦʚʘʨʥʦʛʦ ʠʤʧʦʨʪʘ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʳ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʦʪʝʨʠ ʚ ʧʣʘʥʝ 

ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʘ ʩʠʥʝʨʛʠʠ ʠʟ-ʟʘ ʧʦʟʠʮʠʠ ʉʐɸ ʚ ʪʦʨʛʦʚʳʭ ʩʚʷʟʷʭ ʩ ɽʚʨʦʩʦʶʟʦʤ, ʯʪʦ ʤʦʞʝʪ 

ʧʦʩʣʫʞʠʪʴ ʥʘʯʘʣʦʤ ʚʝʨʦʷʪʥʦʛʦ ʥʦʚʦʛʦ ʤʠʨʦʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʭʨʘʥʝʥʠʝ ʜʦʤʠʥʠʨʫʶʱʝʡ ʧʦʟʠʮʠʠ ʚ ʩʠʩʪʝʤʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʜʣʷ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʥʝ ʷʚʣʷʝʪʩʷ ʩʚʝʨʭʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, 

ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʩʝʭ 

ʦʩʪʘʚʰʠʭʩʷ ʩʪʨʘʥ ð ʯʣʝʥʦʚ ʙʣʦʢʘ, ʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʘʤʙʠʮʠʦʟʥʳʭ çʥʦʚʳʭè ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ. 

ʂ ʪʦʤʫ ʞʝ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʩʪʘʝʪʩʷ ʧʨʦʜʫʤʘʥʥʦʝ 

ʚʳʩʪʨʘʠʚʘʥʠʝ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʢʦʥʪʘʢʪʦʚ ɽʉ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʩʦʶʟʘ, ʥʦ ʠ ʩ ʪʨʝʪʴʠʤʠ 

ʩʪʨʘʥʘʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʙʣʦʢ ʘʢʪʠʚʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ (ʂʠʪʘʡ, ʈʦʩʩʠʷ, ʗʧʦʥʠʷ, ʈʝʩʧʫʙʣʠʢʘ 

ʂʦʨʝʷ), ʩʦʟʜʘʚʘʷ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʦʚʦʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʜʦʛʦʚʦʨʥʫʶ ʦʩʥʦʚʫ (ʥʝʜʘʚʥʝʝ 

ʦʬʦʨʤʣʝʥʠʝ ʉʦʛʣʘʰʝʥʠʷ ʦ ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʝ ʩ ʗʧʦʥʠʝʡ ʚ ʠʶʣʝ 2018 ʛ.). 
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ʄɽʊʆɼʆʃʆɻɯʗ çʉʆʎɯɸʃʔʅʆɻʆ ɸʊʆʄɯɿʄʋè ʊɸ ɰɰ ɸʅɸʃɯʊʀʏʅɸ 

ɯʅʊɽʈʇʈɽʊɸʎɯʗ 

 

ɸʙʜʫʣʘ ɸ.ɯ. 
ʢ. ʬʽʣʦʩ. ʥ., ʜʦʮ. ʢʘʬ. ʬʽʣʦʩʦʬʽʾ, ʂʨʠʚʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

(ʂʨʠʚʠʡ ʈʽʛ). 

ɸʙʜʫʣʘ ɯ.ɼ. 

ʚʯʠʪʝʣʴ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ, ʚʯʠʪʝʣʴ-ʤʝʪʦʜʠʩʪ, ʚʯʠʪʝʣʴ ʽʩʪʦʨʽʾ, ʂɿʆ çʂʨʠʚʦʨʽʟʴʢʠʡ ʣʽʮʝʡ-

ʽʥʪʝʨʥʘʪ ʟ ʧʦʩʠʣʝʥʦʶ ʚʽʡʩʴʢʦʚʦ-ʬʽʟʠʯʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶè ɼʆʈè (ʂʨʠʚʠʡ ʈʽʛ). 

 

 

çʉʦʮʽʘʣʴʥʠʡ ʘʪʦʤʽʟʤè ʷʢ ʧʦʣʽʪʠʢʦ-ʬʽʣʦʩʦʬʩʴʢʘ ʢʦʥʮʝʧʮʽʷ ʥʘʙʫʚʘʻ ʩʚʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʫ ʧʨʘʮʷʭ ʘʥʪʠʯʥʠʭ ʬʽʣʦʩʦʬʽʚ (ɽʧʽʢʫʨ, ʃʫʢʝʮʽʡ ʂʘʨ), ʘ ʥʘʡʙʽʣʴʰ 

ʘʢʪʫʘʣʽʟʫʻʪʴʩʷ ʫ ʅʦʚʠʡ ʯʘʩ ʚ ʧʦʣʽʪʠʯʥʽʡ ʬʽʣʦʩʦʬʽʾ ʊ. ɻʦʙʙʩʘ, ɼʞ. ʃʦʢʢʘ, ɾ.-ɾ. ʈʫʩʩʦ ʪʘ 

ʽʥʰʠʭ ʤʠʩʣʠʪʝʣʽʚ. ʋ ʍɯʍ ʩʪ. ʩʦʮʽʘʣʴʥʠʡ ʘʪʦʤʽʟʤ ʫ ʷʢʦʩʪʽ ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ ʥʘʩʪʘʥʦʚʠ ʧʦʩʪʘʻ 

ʚʘʞʣʠʚʠʤ ʧʽʜˇʨʫʥʪʷʤ ʬʽʣʦʩʦʬʽʾ ʣʽʙʝʨʘʣʽʟʤʫ ɻ. ʉʧʝʥʩʝʨʘ ʪʘ ɼʞ. ʉ. ʄʽʣʣʷ, ʘ ʫ ʍʍ ʩʪ. 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʦʜʥʽʻʾ ʟ ʚʠʭʽʜʥʠʭ ʧʝʨʝʜʫʤʦʚ  ʽʥʜʠʚʽʜʫʘʣʽʟʤʫ ʂ. ʇʦʧʧʝʨʘ, ʚʠʷʚʣʷʻʪʴʩʷ 

ʚʘʛʦʤʦʶ ʩʢʣʘʜʦʚʦʶ ʢʦʥʮʝʧʮʽʾ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ɼʞ. ʈʦʣʟʘ ʪʘ ʽʥ. 

ʎʽ ʢʦʥʮʝʧʮʽʾ ʦʙôʻʜʥʫʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʣʶʜʠʥʫ, ʷʢ ʧʨʦ ʩʚʦʻʨʽʜʥʫ çʩʦʮʽʘʣʴʥʫ 

ʩʫʙʩʪʘʥʮʽʶè, çʩʦʮʽʘʣʴʥʠʡ ʘʪʦʤè ï ʚʽʣʴʥʫ ʚʽʜ ʧʨʠʨʦʜʠ, ʥʘʜʽʣʝʥʫ ʨʦʟʫʤʦʤ ʩʘʤʦʜʦʩʪʘʪʥʶ 

ʽʩʪʦʪʫ, ʨʽʚʥʫ ʩʪʦʩʦʚʥʦ ʽʥʰʠʭ ʨʦʟʫʤʥʠʭ ʽʩʪʦʪ. ɺʦʜʥʦʯʘʩ ʟʤʽʩʪ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʷʚʠʚʩʷ 

ʜʦʩʠʪʴ ʨʦʟʤʠʪʠʤ, ʥʘʜʣʠʰʢʦʚʠʤ, ʩʫʧʝʨʝʯʣʠʚʠʤ, ʘ ʾʭ ʣʦʛʽʯʥʝ, ʘ ʽʥʦʜʽ ʡ ʽʩʪʦʨʠʯʥʝ ʨʦʟʛʦʨʪʘʥʥʷ 

(ʚʥʫʪʨʽʰʥʻ ʽ ʟʦʚʥʽʰʥʻ ʫʟʛʦʜʞʝʥʥʷ) ï ʥʝʦʜʥʦʟʥʘʯʥʠʤ. ɺʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʙʘʣʘʥʩʫʚʘʥʥʷ ʧʨʠʚʘʪʥʠʭ ʧʨʘʛʥʝʥʴ, ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʤʦʛʣʦ ʙ ʙʫʣʦ ʬʦʨʤʘʣʽʟʦʚʘʥʝ ʫ ʜʦʛʦʚʽʨʥʽʡ 

ʪʝʦʨʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, çʩʫʩʧʽʣʴʥʠʡ ʜʦʛʦʚʽʨè ʥʝ ʣʠʰʝ ʣʝʛʽʪʠʤʽʟʫʚʘʚ ʜʝʨʞʘʚʫ ʷʢ ʥʘʩʣʽʜʦʢ ʜʽʻʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ çʘʪʦʤʘʨʥʠʭè ʽʥʜʠʚʽʜʽʚ, ʥʘ ʧʨʦʪʠʚʘʛʫ ʾʾ ʥʘʜʧʨʠʨʦʜʥʦʤʫ ʯʠ ʥʘʜʨʘʮʽʦʥʘʣʴʥʦʤʫ 

ʪʣʫʤʘʯʝʥʥʶ,  ʘʣʝ ʡ ʜʦʟʚʦʣʠʚ  ʨʦʟʛʣʷʜʘʪʠ ʾʾ ʷʢ ʚʠʷʚ ʩʦʮʽʘʣʴʥʦʛʦ ʧʦʨʷʜʢʫ, ʱʦ ʚʽʜʤʝʞʦʚʫʚʘʚ 

ʩʚʦʙʦʜʫ ʚʽʜ ʩʚʘʚʽʣʣʷ, ʨʦʟʫʤ ʚʽʜ ʭʠʪʨʦʱʽʚ, ʨʽʚʥʽʩʪʴ ʚʽʜ ʦʜʥʘʢʦʚʦʩʪʽ ʪʦʱʦ. 

ʇʦʢʘʟʦʚʦ, ʱʦ ʫʷʚʣʝʥʥʷ ʱʦʜʦ çʫʢʣʘʜʘʥʥʷè ʪʘʢʦʛʦ ʜʦʛʦʚʦʨʫ ʥʘʙʫʚʘʣʦ ʽ ʧʝʚʥʠʭ 

ʥʝʛʘʪʠʚʥʠʭ ʽʥʪʝʨʧʨʝʪʘʮʽʡ: ʷʢʱʦ ʟʛʽʜʥʦ ɻʦʙʙʩʘ ʣʶʜʠ ʚʽʜʤʦʚʠʣʠʩʴ ʚʽʜ ʯʘʩʪʠʥʠ ʩʚʦʾʭ 

ʧʨʠʨʦʜʥʠʭ ʧʨʘʚ, ʚʽʜʜʘʚʰʠ ʾʭ ʤʦʥʘʨʭʫ ʙʝʟ ʩʧʦʜʽʚʘʥʥʷ ʧʦʚʝʨʥʫʪʠ ʾʭ ʚ ʟʘʢʦʥʥʠʡ ʩʧʦʩʽʙ (ʱʦ 

ʟʛʽʜʥʦ ʪʣʫʤʘʯʝʥʥʷ ʃʦʢʢʘ ʙʫʣʦ ʦʯʝʚʠʜʥʠʤ ʨʝʛʨʝʩʦʤ), ʪʦ ʫ ʈʫʩʩʦ ʚʠʭʽʜ ʟ ʜʦʜʝʨʞʘʚʥʦʛʦ, 

ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ, ʟʘʛʘʣʦʤ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʚʦʻʨʽʜʥʘ çʜʝʛʨʘʜʘʮʽʷè ʩʫʩʧʽʣʴʩʪʚʘ. 

ʇʨʦʙʣʝʤʘʪʠʯʥʠʤ ʚʠʷʚʣʷʣʦʩʴ ʪʘʢʦʞ ʭʦʣʽʩʪʠʯʥʝ ʪʣʫʤʘʯʝʥʥʷ ʜʝʨʞʘʚʠ ʷʢ ʧʝʚʥʦʛʦ 

çʥʘʜʣʶʜʩʴʢʦʛʦè ʦʨʛʘʥʽʟʤʫ ʯʠ ʤʝʭʘʥʽʟʤʫ. ʊʦʤʫ ʧʦʣʽʪʠʢʦ-ʧʨʘʚʦʚʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʜʦʛʦʚʦʨʫ, ʷʢ 

ʩʧʦʩʦʙʫ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʪʠʧʫ ʜʝʨʞʘʚʠ (ʚ ɻʦʙʙʩʘ, ʈʫʩʩʦ ʪʘ ʽʥ), ʪʨʘʥʩʬʦʨʤʫʚʘʣʘʩʴ ʚ 

ʧʨʦʙʣʝʤʫ ʤʦʞʣʠʚʦʩʪʽ ʫʢʣʘʜʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʩʫʩʧʽʣʴʥʦʾ ʫʛʦʜʠ (ʘʙʦ, ʥʘʚʽʪʴ, ʫʛʦʜ) çʥʘ ʷʢʫ ʙ 

ʧʦʛʦʜʠʣʠʩʴ ʚʩʽ ʨʦʟʫʤʥʽ ʽʩʪʦʪʠè (ʈʦʣʟ).  

ʎʷ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʙʨʝ ʢʦʨʝʣʶʻʪʴʩʷ ʩʘʤʝ ʟ ʘʪʦʤʽʩʪʠʯʥʦʶ ʥʘʩʪʘʥʦʚʦʶ, ʦʩʢʽʣʴʢʠ ʚʠʭʽʜ 

ʮʽʻʾ ʧʨʦʙʣʝʤʘʪʠʢʠ ʟ ʽʩʪʦʨʠʢʦ-ʧʨʘʢʪʠʯʥʦʾ ʧʣʦʱʠʥʠ, ʷʢʠʡ ʚ ʤʘʨʢʩʠʩʪʩʴʢʽʡ ʪʘ 

ʧʦʩʪʤʘʨʢʩʠʩʪʩʴʢʽʡ ʪʨʘʜʠʮʽʾ ʨʦʟʛʣʷʜʘʚʩʷ ʷʢ ʾʾ ʢʣʶʯʦʚʠʡ ʥʝʜʦʣʽʢ, ʚʽʜʧʦʚʽʜʘʻ ʩʫʪʥʦʩʪʽ ʩʘʤʝ 

ʘʥʘʣʽʪʠʢʦ-ʬʽʣʦʩʦʬʩʴʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɺʣʘʩʥʝ, ʘʪʦʤʽʩʪʠʯʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʚ ʥʘʜʽʩʪʦʨʠʯʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʥʝ ʣʠʰʝ ʧʝʨʝʜʙʘʯʘʻ 

ʧʦʜʽʣ ʷʚʠʱ ʥʘ ʧʝʚʥʽ ʝʣʝʤʝʥʪʠ, ʘʣʝ ʡ ʚʽʜʦʙʨʘʞʫʻ ʾʭ ʧʝʨʚʠʥʥʽʩʪʴ ʪʘ ʩʫʙʩʪʘʥʮʽʡʥʽʩʪʴ 

(ʘʚʪʦʥʦʤʥʽʩʪʴ, ʥʝʟʘʣʝʞʥʽʩʪʴ, ʩʘʤʦʜʦʩʪʘʪʥʽʩʪʴ). ɺʽʜʧʦʚʽʜʥʦ, ʪʘʢʦʛʦ ʨʦʜʫ ʩʫʙʩʪʘʥʮʽʡʥʽʩʪʴ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚ ʜʘʥʽʡ ʘʥʘʣʽʪʠʯʥʽʡ ʤʦʜʝʣʽ çʪʦʯʢʦʶ ʚʠʥʠʢʥʝʥʥʷ ʨʦʟʫʤʫè ʷʢ ʧʝʨʚʠʥʥʦʛʦ 

ʩʘʤʦʦʙʤʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʩʚʦʙʦʜʠ. ɼʨʫʛʝ ʚʽʜʦʢʨʝʤʣʝʥʥʷ (ʧʦʚʥʦʮʽʥʥʝ ʩʪʘʥʦʚʣʝʥʥʷ ʨʦʟʫʤʫ) 

ʩʪʦʩʫʻʪʴʩʷ ʚʠʟʥʘʥʥʷ ʩʚʦʙʦʜʠ, ʩʘʤʦʜʦʩʪʘʪʥʦʩʪʽ (ʚʩʽʭ) ʽʥʰʠʭ ʘʪʦʤʽʚ, ʱʦ ʡ ʚʠʤʘʛʘʻ ʫʟʛʦʜʞʝʥʥʷ 

ʾʭ ʚʟʘʻʤʦʜʽʾ ʟʘ ʨʘʭʫʥʦʢ ʫʛʦʜʠ. ɿ ʮʴʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʷʢʱʦ ʧʦʜʽʙʥʘ ʫʛʦʜʘ ʽ ʤʦʛʣʘ ʙ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʘ ʚ ʤʝʞʘʭ ʜʝʨʞʘʚʠ, ʪʦ ʪʘʢʘ ʜʝʨʞʘʚʘ ʧʦʚʠʥʥʘ ʙʫʣʘ ʙ ʧʦʩʪʽʡʥʦ ʘʧʧʝʣʶʚʘʪʠ ʜʦ 
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ʩʚʦʙʦʜʠ ʪʘ ʨʽʚʥʦʩʪʽ, ʷʢ ʜʦ ʩʚʦʾʭ ʧʝʨʚʠʥʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʽ ʥʝ ʧʨʠʧʫʩʢʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʾʭʥʴʦʛʦ 

ʟʘʧʝʨʝʯʝʥʥʷ ʯʠ ʦʙʤʝʞʝʥʥʷ ʥʘ ʙʫʜʴ-ʷʢʠʭ ʟʘʩʘʜʘʭ. ʊʦʤʫ ʢʣʘʩʠʯʥʽ ʢʦʥʮʝʧʮʽʾ ʜʝʨʞʘʚʠ, ʷʢʽ 

ʧʦʩʠʣʘʶʪʴʩʷ ʥʘ ʪʘʢʠʡ ʪʠʧʫ ʜʦʛʦʚʦʨʫ, ʩʢʦʨʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʡʦʛʦ ʣʠʰʝ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʬʦʥ 

ʧʦʣʽʪʠʯʥʦʾ ʘʨʛʫʤʝʥʪʘʮʽʾ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʽ çʘʚʪʦʨʠʪʘʨʥʦʾè ʜʝʨʞʘʚʠ ʊ. ɻʦʙʙʩʘ ʽ 

çʧʨʦʪʦʪʦʪʘʣʽʪʘʨʥʦʾè ʢʦʥʮʝʧʮʽʾ ʈʫʩʩʦ ʽ çʤʦʥʘʨʭʽʯʥʦʾè ʤʦʜʝʣʽ ʃʦʢʢʘ. ʇʦʩʣʽʜʦʚʥʠʡ ʨʦʟʚʠʪʦʢ 

ʢʦʥʮʝʧʮʽʾ ʩʫʩʧʽʣʴʥʦʾ ʫʛʦʜʠ ʚ ʤʝʞʘʭ ʜʝʨʞʘʚʠ, ʩʢʦʨʽʰʝ ʘʧʝʣʶʻ ʥʝ ʜʦ ʮʠʭ ʤʦʜʝʣʝʡ, ʘ ʜʦ 

ʣʽʙʝʨʘʣʽʟʤʫ (ɻ. ʉʧʝʥʩʝʨ, ʌ. ʍʘʡʝʢ, ʈ. ʅʦʟʽʢ) ʯʠ ʥʘʚʽʪʴ ʣʽʙʝʨʪʘʨʽʘʥʩʪʚʘ ʷʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʨʠʧʫʩʪʠʤʦʛʦ ʟʤʝʥʴʰʝʥʥʷ ʾʾ ʬʫʥʢʮʽʡ, ʟʙʝʨʝʞʝʥʥʷ ʨʽʚʥʦʩʪʽ ʪʘ ʩʚʦʙʦʜ. ʎʽʢʘʚʦ, ʱʦ ʪʘʢʘ ʤʦʜʝʣʴ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʦʪʠʩʪʘʚʣʝʥʘ ʥʘʚʽʪʴ ʧʝʚʥʠʤ ʬʦʨʤʘʤ ʜʝʤʦʢʨʘʪʽʾ ʷʢ çʪʠʨʘʥʽʾ ʙʽʣʴʰʦʩʪʽè (ɼʞ. ʉ. 

ʄʽʣʣʴ, ʂ. ʇʦʧʧʝʨ).  

ʆʧʪʠʤʽʩʪʠʯʥʠʤ ʻ ʩʧʦʜʽʚʘʥʥʷ, ʷʢʽ ʚʠʩʣʶʚʣʶʻ, ʟʦʢʨʝʤʘ, ʂ. ʇʦʧʧʝʨ, ʩʪʦʩʦʚʥʦʛʦ ʪʦʛʦ, ʱʦ 

ʪʘʢʦʛʦ ʪʠʧʫ ʜʝʨʞʘʚʘ ʙʫʜʝ ʡ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʫʪʦʶ, ʦʩʢʽʣʴʢʠ ʥʘʫʢʦʚʠʡ ʪʘ ʧʦʣʽʪʠʯʥʠʡ ʨʦʟʫʤ 

ʤʘʶʪʴ ʻʜʠʥʝ ʧʽʜˇʨʫʥʪʷ, ʘ ʫʩʧʽʭ ʤʽʛ ʙʠ ʨʦʟʛʣʷʜʘʪʠʩʴ ʷʢ ʚʘʞʣʠʚʘ ʪʝʥʜʝʥʮʽʾ ʜʦ ʫʥʽʚʝʨʩʘʣʽʟʘʮʽʾ 

ʨʦʟʫʤʫ (ʜʝʪʘʣʴʥʽʰʝ, ʩʪʦʩʦʚʥʦ ʨʦʟʨʦʙʢʠ ʮʽʻʾ ʪʝʤʠ ʜʠʚ.: [1],[2]). 
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ɸʚʝʨʯʝʚ ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ORCID ID: 0000-0002-8333-2419 

ʜʦʢʪʦʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʝʢʦʥʦʤʽʢʠ ʪʘ ʬʽʥʘʥʩʽʚ  

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʚʻʻʚʘ ʅʽʥʘ ɸʥʘʪʦʣʽʾʚʥʘ  

ʟʜʦʙʫʚʘʯ ʧʝʨʰʦʛʦ (ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ  

ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʣʦʜʦʦʚʦʯʝʚʘ ʧʨʦʜʫʢʮʽʷ, ʷʢ ʜʞʝʨʝʣʦ ʙʘʛʘʪʴʦʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʚʽʪʘʤʽʥʽʚ, ʢʠʩʣʦʪ, ʦʣʽʡ 

ʪʘ ʙʽʣʢʘ, ʧʣʦʜʠ ʪʘ ʷʛʦʜʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʭʘʨʯʦʚʫ ʨʦʣʴ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ. ʆʩʢʽʣʴʢʠ ʮʽ 

ʧʨʦʜʫʢʪʠ ʻ ʚʽʜʥʦʩʥʦ ʜʦʨʦʛʠʤʠ, ʾʭ ʩʧʦʞʠʚʘʥʥʷ ʻ ʭʦʨʦʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʜʦʙʨʦʙʫʪʫ ʥʘʩʝʣʝʥʥʷ. ʇʣʦʜʽʚʥʠʮʪʚʦ ʟʘʚʞʜʠ ʙʫʣʦ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʜʦʭʦʜʫ ʷʢ ʜʣʷ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʪʘʢ ʽ ʜʣʷ ʧʨʠʩʘʜʠʙʥʠʭ ʜʽʣʷʥʦʢ: ʫ 1983 ʨ. 48,1% ʫʩʽʭ ʩʘʜʽʚ ʙʫʣʦ ʥʘ ʧʨʠʩʘʜʠʙʥʠʭ 

ʜʽʣʷʥʢʘʭ, ʘ 27,9% ʥʘʣʝʞʘʣʦ ʢʦʣʛʦʩʧʘʤ. ɿʘʚʜʷʢʠ ʩʧʨʠʷʪʣʠʚʦʤʫ ʢʣʽʤʘʪʫ ʩʘʜʽʚʥʠʮʪʚʦ ʚ ʋʢʨʘʾʥʽ 

ʧʨʘʢʪʠʢʫʻʪʴʩʷ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ, ʭʦʯʘ ʜʦ 15 ʩʪʦʣʽʪʪʷ ʧʣʦʜʽʚʥʠʮʪʚʦ ʙʫʣʦ ʜʦʧʦʤʽʞʥʠʤ ʜʣʷ ʟʙʦʨʫ 

ʜʠʢʦʨʦʩʣʠʭ ʧʣʦʜʽʚ ʪʘ ʷʛʽʜ. ɻʨʝʢʠ ʢʫʣʴʪʠʚʫʚʘʣʠ ʬʨʫʢʪʠ ʪʘ ʷʛʦʜʠ ʚ ʜʨʝʚʥʽʭ ʜʝʨʞʘʚʘʭ ʥʘ 

ʧʽʚʥʽʯʥʦʤʫ ʫʟʙʝʨʝʞʞʽ ʇʨʠʯʦʨʥʦʤʦʨôʷ, ʦʩʦʙʣʠʚʦ ʚ ʂʨʠʤʫ. ɿʘ ʢʥʷʞʦʾ ʜʦʙʠ ʩʘʜʽʚʥʠʮʪʚʦ ʙʫʣʦ 

ʟʦʩʝʨʝʜʞʝʥʝ ʫ ʂʠʻʚʽ ʪʘ ʡʦʛʦ ʦʢʦʣʠʮʷʭ. ʑʝ ʚ 9 ʩʪʦʣʽʪʪʽ ʩʘʜʠ ʢʫʣʴʪʠʚʫʚʘʣʠ, ʘ ʩʝʣʝʢʮʽʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʩʦʨʪʽʚ. ʇʽʟʥʽʰʝ ʤʦʥʘʩʪʠʨʽ, ʪʘʢʽ ʷʢ ʂʠʾʚʩʴʢʠʡ ʧʝʯʝʨʥʠʡ 

ʤʦʥʘʩʪʠʨ, ʩʪʘʣʠ ʚʘʞʣʠʚʠʤʠ ʮʝʥʪʨʘʤʠ ʨʦʟʚʠʪʢʫ ʩʘʜʽʚʥʠʮʪʚʘ. ʗʙʣʫʢʘ, ʛʨʫʰʽ, ʚʠʰʥʽ, ʩʣʠʚʠ ʪʘ 

ʚʦʣʦʩʴʢʽ ʛʦʨʽʭʠ ʙʫʣʠ ʦʩʥʦʚʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʚʠʨʦʱʫʚʘʥʠʤʠ ʚ ʩʝʨʝʜʥʴʦʚʽʯʥʠʡ ʧʝʨʽʦʜ [1-2]. 

ʋ 18 ʩʪʦʣʽʪʪʽ ʩʘʜʽʚʥʠʮʪʚʦ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʣʦʩʷ ʽ ʩʪʘʣʦ ʰʠʨʦʢʦ ʧʨʘʢʪʠʢʫʚʘʪʠʩʷ. 

ʄʦʥʘʩʪʠʨʽ, ʰʣʷʭʪʘ ʪʘ ʢʦʟʘʮʴʢʘ ʩʪʘʨʰʠʥʘ ʪʨʠʤʘʣʠ ʚʝʣʠʢʽ ʩʘʜʠ. ʅʽʤʝʮʴʢʽ, ʙʦʣʛʘʨʩʴʢʽ ʪʘ ʯʝʩʴʢʽ 

ʢʦʣʦʥʽʩʪʠ ʚʚʝʣʠ ʥʦʚʽ ʩʦʨʪʠ ʪʘ ʤʝʪʦʜʠ ʚʠʨʦʱʫʚʘʥʥʷ. ɺʧʝʨʰʝ ʩʝʣʷʥʠ ʟʘʡʥʷʣʠʩʷ ʩʘʜʽʚʥʠʮʪʚʦʤ, 

ʭʦʯʘ ʙʽʣʴʰʽʩʪʴ ʾʭ ʚʨʦʞʘʾʚ ʥʝ ʧʨʦʜʘʚʘʣʠ, ʘ ʩʧʦʞʠʚʘʣʠ ʚʜʦʤʘ. ʉʝʣʷʥʩʴʢʝ ʚʠʨʦʱʫʚʘʥʥʷ ʬʨʫʢʪʽʚ 

ʟ ʢʦʤʝʨʮʽʡʥʦʶ ʤʝʪʦʶ ʨʦʟʧʦʯʘʣʦʩʷ ʣʠʰʝ ʚ 19 ʩʪʦʣʽʪʪʽ [3]. 

ʇʝʨʰʠʡ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʥʘʫʢʦʚʝ ʩʘʜʽʚʥʠʮʪʚʦ ʟʨʦʙʠʣʠ ʩʽʤôʷ ʉʠʤʠʨʝʥʢʽʚ ï ʇʣʘʪʦʥ 

ʉʠʤʠʨʝʥʢʦ, ʃʝʚ ʉʠʤʠʨʝʥʢʦ ʪʘ ɺʦʣʦʜʠʤʠʨ ʉʠʤʠʨʝʥʢʦ ï ʪʘ ɺʘʩʠʣʴ ʂʘʱʝʥʢʦ. ʉʘʜʽʚʥʠʯʽ 

ʰʢʦʣʠ ʪʘ ʥʘʫʢʦʚʽ ʫʩʪʘʥʦʚʠ, ʪʘʢʽ ʷʢ ɹʦʪʘʥʽʯʥʠʡ ʩʘʜ ʅʽʢʽʪʠ, ʚʠʥʠʢʣʠ ʚ 19 ʩʪʦʣʽʪʪʽ. ʋ 1887 ʨʦʮʽ 

ʚ ʜʝʚ'ʷʪʠ ʫʢʨʘʾʥʩʴʢʠʭ ʛʫʙʝʨʥʽʷʭ, ʱʦ ʟʥʘʭʦʜʠʣʠʩʴ ʧʽʜ ʚʣʘʜʦʶ ʈʦʩʽʾ, ʙʫʣʦ 209 ʪʠʩ. ʛʘ ʩʘʜʽʚ. ɼʦ 

1913 ʨʦʢʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʨʽʩ ʜʦ 293 ʪʠʩ, ʘʙʦ 44,5 ʚʽʜʩʦʪʢʘ ʚʽʜ ʫʩʽʭ ʩʘʜʽʚ ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾ. ɺ 

ʋʢʨʘʾʥʽ ʙʫʣʦ ʚʠʨʦʙʣʝʥʦ 557 ʪʠʩ. ʪ ʧʣʦʜʽʚ (ʧʝʨʝʚʘʞʥʦ ʷʙʣʫʢ, ʚʠʰʝʥʴ, ʩʣʠʚ ʪʘ ʛʨʫʰ; ʘʙʨʠʢʦʩ 

ʪʘ ʚʦʣʦʩʴʢʠʭ ʛʦʨʽʭʽʚ ʫ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ), ʘ ʾʾ ʩʝʨʝʜʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 24,8 ʮ/ʛʘ. 

ɹʣʠʟʴʢʦ 60 ʚʽʜʩʦʪʢʽʚ ʩʘʜʽʚ ʥʘʣʝʞʘʣʠ ʩʝʣʷʥʘʤ: ʚʦʥʠ ʙʫʣʠ ʜʨʽʙʥʠʤʠ ʪʘ ʛʨʫʙʦ ʦʙʨʦʙʣʝʥʠʤʠ ʽ 

ʜʘʚʘʣʠ ʚʠʧʘʜʢʦʚʠʡ ʘʩʦʨʪʠʤʝʥʪ ʬʨʫʢʪʽʚ. ʅʘʡʙʽʣʴʰʽ ʢʦʤʝʨʮʽʡʥʽ ʩʘʜʠ ʙʫʣʠ ʚ ʨʝʛʽʦʥʽ ʇʦʜʽʣʣʷ, 

ɹʝʩʩʘʨʘʙʽʾ ʪʘ ʂʨʠʤʫ [1]. 

ʅʘ ʧʦʯʘʪʢʫ 20 ʩʪʦʣʽʪʪʷ ʩʘʜʽʚʥʠʮʪʚʦ ʧʝʨʝʞʠʣʦ ʮʠʢʣ ʨʫʡʥʫʚʘʥʴ (ʧʽʜ ʯʘʩ ʇʝʨʰʦʾ 

ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ), ʚʽʜʥʦʚʣʝʥʥʷ (ʜʦ 1927 ʨʦʢʫ ʙʫʚ ʜʦʩʷʛʥʫʪʠʡ ʜʦʚʦʻʥʥʠʡ ʨʽʚʝʥʴ) ʪʘ ʟʥʠʱʝʥʥʷ 

(ʧʽʜ ʯʘʩ ʢʦʣʝʢʪʠʚʽʟʘʮʽʾ). ɼʦ 1940 ʨ. ʚ ʋʢʨʘʾʥʽ 612 ʪʠʩ. ʛʘ ʙʫʣʦ ʚʽʜʚʝʜʝʥʦ ʧʽʜ ʧʣʦʜʽʚʥʠʮʪʚʦ, 

ʧʨʠʚʘʪʥʽ ʜʽʣʷʥʢʠ ʩʪʘʥʦʚʠʣʠ 52,3% ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 2 ʚʽʜʩʦʪʢʠ ʨʽʣʣʽ 

ʨʝʩʧʫʙʣʽʢʠ ʪʘ 34,2 ʚʽʜʩʦʪʢʘ ʧʣʦʱʽ ʩʘʜʽʚ ʫ ʉʦʶʟʽ ʈʘʜʷʥʩʴʢʠʭ ʉʦʮʽʘʣʽʩʪʠʯʥʠʭ ʈʝʩʧʫʙʣʽʢ [1, 4]. 

ʋ ɿʘʭʽʜʥʽʡ ʋʢʨʘʾʥʽ ʩʘʜʽʚʥʠʮʪʚʦ ʙʫʣʦ ʤʝʥʰ ʨʦʟʚʠʥʝʥʠʤ, ʥʽʞ ʫ ʨʘʜʷʥʩʴʢʽʡ ʋʢʨʘʾʥʽ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘ ɿʘʢʘʨʧʘʪʪʽ ʩʘʜʽʚʥʠʮʪʚʦ ʩʪʘʥʦʚʠʣʦ ʤʝʥʰʝ 1 ʚʽʜʩʦʪʢʘ ʨʽʣʣʽ ʚ 1935 ʨ. ʋ 

ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜ ʩʘʜʽʚʥʠʮʪʚʦ ʜʦʩʷʛʣʦ ʧʽʢʫ ʚ 1965 ʨ., ʢʦʣʠ 1,3 ʤʣʥ ʛʘ ʙʫʣʦ ʚʽʜʚʝʜʝʥʦ ʧʽʜ 

ʧʣʦʜʽʚʥʠʮʪʚʦ. ɺʽʜʪʦʜʽ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ, ʘ ʥʝ ʥʘ ʨʦʟʰʠʨʝʥʥʽ ʩʘʜʽʚʥʠʮʪʚʘ [2]. 

ʋ 1983 ʨ. ʧʽʜ ʩʘʜʠ ʙʫʣʦ ʚʽʜʚʝʜʝʥʦ 1,1 ʤʣʥ. ʛʘ, ʘʙʦ 3,3 ʚʽʜʩʦʪʢʽʚ ʨʽʣʣʽ ʚ ʋʢʨʘʾʥʽ. ʎʷ 

ʧʣʦʱʘ ʩʪʘʥʦʚʠʣʘ 35,1 ʚʽʜʩʦʪʢʘ ʧʣʦʱʽ ʩʘʜʽʚ ʢʦʣʠʰʥʴʦʛʦ ʉʈʉʈ. ʆʩʥʦʚʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʙʫʣʠ 

ʷʙʣʫʢʦ (72,2%), ʩʣʠʚʘ (10,1%), ʛʨʫʰʘ (7,5%), ʯʝʨʚʦʥʘ ʪʘ ʯʦʨʥʘ ʚʠʰʥʷ (5,8%). ʇʦʣʽʩʩʷ ʤʘʣʦ 
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18,8% ʩʘʜʽʚ, ʣʽʩʦʩʪʝʧʦʚʘ ʦʙʣʘʩʪʴ ï 40,1%, ʩʪʝʧʦʚʘ ʦʙʣʘʩʪʴ ï 41,1%. ʇʨʠʚʘʪʥʽ ʜʽʣʷʥʢʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 47,9 ʮ/ʛʘ ʩʪʘʥʦʚʠʣʠ 48,1% ʧʣʦʱʽ ʩʘʜʽʚʥʠʮʪʚʘ, ʘʙʦ 524 ʪʠʩ. ʛʘ; ʢʦʣʛʦʩʧʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 23,4 ʮ/ʛʘ ʧʨʝʜʩʪʘʚʣʷʣʠ 27,9%, ʘʙʦ 304 ʪʠʩ. ʛʘ; ʘ ʨʘʜʛʦʩʧʠ ʟ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 

63,9 ʮ/ʛʘ ʧʨʝʜʩʪʘʚʣʷʣʠ 24,0 ʚʽʜʩʦʪʢʘ, ʘʙʦ 231 ʪʠʩ. ʛʘ. ɼʦ 1990 ʨʦʢʫ ʧʣʦʱʘ ʨʽʣʣʽ, ʷʢʫ ʟʘʡʤʘʶʪʴ 

ʩʘʜʠ, ʟʤʝʥʰʠʣʘʩʴ ʜʦ 851 ʪʠʩ. ʛʘ. ɿʘʛʘʣʴʥʠʡ ʾʭ ʫʨʦʞʘʡ ʩʢʣʘʚ 2,9 ʤʣʥ ʪ, ʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʟʨʦʩʣʘ ʜʦ 42,3ʮ/ʛʘ [1-2]. 

ʆʩʢʽʣʴʢʠ ʩʘʜʽʚʥʠʮʪʚʦ ʚʠʤʘʛʘʻ ʽʥʪʝʥʩʠʚʥʦʾ ʧʨʘʮʽ ʪʘ ʩʢʣʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʦʥʦ 

ʧʨʦʜʦʚʞʫʻ ʚʽʜʯʫʚʘʪʠ ʩʝʨʡʦʟʥʽ ʪʨʫʜʥʦʱʽ ʚ ʋʢʨʘʾʥʽ. ʋ 1970 ʨ. 20 ʚʽʜʩʦʪʢʽʚ ʧʣʦʜʽʚ ʟʘʣʠʰʘʣʦʩʷ 

ʛʥʠʪʠ ʥʘ ʧʦʣʷʭ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʘʜʽʚʥʠʯʦʾ ʧʨʦʜʫʢʮʽʾ ʙʨʘʢʫʚʘʣʦ, 

ʦʩʦʙʣʠʚʦ ʧʦʟʘ ʚʝʛʝʪʘʮʽʻʶ. ʋ 1976 ʨ. ʩʧʦʞʠʚʘʥʥʷ ʬʨʫʢʪʽʚ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʚ ʉʈʉʈ 

ʩʪʘʥʦʚʠʣʦ 20 ʚʽʜʩʦʪʢʽʚ ʚʽʜ ʩʧʦʞʠʚʘʥʥʷ ʚ ʉʐɸ [1, 4]. 

ʆʪʞʝ, ʜʦ ʩʚʦʻʾ ʥʝʟʘʣʝʞʥʦʩʪʽ çʋʢʨʘʾʥʘè (ʋʈʉʈ) ʙʫʣʘ ʦʩʥʦʚʥʠʤ ʚʠʨʦʙʥʠʢʦʤ ʬʨʫʢʪʽʚ ʽ 

ʷʛʽʜ, ʷʢʽ ʪʨʘʥʩʧʦʨʪʫʚʘʣʠʩʴ ʧʦ ʚʩʴʦʤʫ ʈʘʜʷʥʩʴʢʦʤʫ ʉʦʶʟʫ, ʘʣʝ ʧʽʩʣʷ ʟʜʦʙʫʪʪʷ ʥʝʟʘʣʝʞʥʦʩʪʽ 

ʧʨʦʬʝʩʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʚʧʘʣʦ ʟ 3 ʤʽʣʴʡʦʥʽʚ ʪʦʥ ʫ 1991 ʨʦʮʽ ʜʦ ʣʠʰʝ 766 ʪʠʩʷʯ ʪʦʥ ʫ 1999 ʨ. 

ɿ ʪʠʭ ʧʽʨ ʮʝʡ ʩʝʢʪʦʨ ʟʥʦʚʫ ʟʨʦʩʪʘʚ ʽʟ ʩʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʦʤ 7%, ʘ ʚ 2012 ʨ. ʚʽʥ ʜʦʩʷʛʥʫʚ 2 ʤʣʥ 

ʪʦʥ ʚʠʨʦʙʥʠʮʪʚʘ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʛʘʣʫʟʴ ʧʨʦʬʝʩʽʦʥʘʣʽʟʫʚʘʣʘʩʴ ʰʣʷʭʦʤ ʙʫʜʽʚʥʠʮʪʚʘ 

ʽʥʪʝʥʩʠʚʥʠʭ ʩʘʜʽʚ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʟʘʛʘʣʴʥʠʡ ʜʦʭʽʜ ʟʙʽʣʴʰʠʚʩʷ, ʭʦʯʘ ʧʣʦʱʽ ʧʣʦʜʽʚ ʚʧʘʣʠ. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʚʠʨʦʙʥʠʯʠʤʠ ʨʘʡʦʥʘʤʠ ʻ ɺʽʥʥʠʮʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ, 

ʏʝʨʥʽʛʽʚʩʴʢʘ ʪʘ ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʽ [5]. 
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ʈʆɿʈʆɹʂɸ ɼɸʊʏʀʂɸ ʇʋʃʔʉʋ ɯ ɼʀʍɸʅʅʗ ɼʃʗ ʄɸɻʅɯʊʆʊɽʈɸʇɯɰ ʊɸ ʆʎɯʅʂɸ 

ɺʇʃʀɺʋ ʄɸɻʅɯʊʅʀʍ ʇʆʃɯɺ ʅɸ ɹɯʆʆɹ'ɭʂʊʀ 
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ɯʥʞʝʥʝʨʥʠʡ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ɿʘʧʦʨʽʟʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 
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ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ (ʄʇ) ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʦʙ'ʻʢʪʠ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ. 

ɺʽʜʦʤʦ ʙʘʛʘʪʦ ʙʽʦʭʽʤʽʯʥʠʭ ʝʬʝʢʪʽʚ ʄʇ. ʆʜʥʘʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʥʝʜʦʩʪʘʪʥʴʦ, ʘ ʽʥʦʜʽ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘʩʪʽʣʴʢʠ ʩʫʧʝʨʝʯʣʠʚʽ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʱʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʠʤ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʽʾ ʄʇ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʦʙ'ʻʢʪʠ. ʅʝ ʟʘʚʞʜʠ ʦʜʥʦʟʥʘʯʥʦ 

ʚʽʜʦʙʨʘʞʝʥʽ ʩʫʯʘʩʥʽ ʧʦʛʣʷʜʠ ʥʘ ʤʝʭʘʥʽʟʤ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʄʇ. 

ʇʦʩʪʽʡʥʝ ʄʇ ʚʧʣʠʚʘʻ ʥʘ ʪʢʘʥʠʥʠ ʦʨʛʘʥʽʟʤʫ ʯʝʨʝʟ ʜʽʘ- ʽ ʧʘʨʘʤʘʛʥʽʪʥʽ ʝʬʝʢʪʠ, ʟʤʽʥʥʝ ʽ 

ʽʤʧʫʣʴʩʥʝ ʄʇ, ʢʨʽʤ ʪʦʛʦ ʯʝʨʝʟ ʝʣʝʢʪʨʠʯʥʽ ʩʪʨʫʤʠ, ʷʢʽ ʛʝʥʝʨʫʶʪʴʩʷ ʾʤ. ʇʨʠ ʨʝʘʣʽʟʘʮʽʾ ʜʽʾ ʥʘ 

ʞʠʚʽ ʩʠʩʪʝʤʠ ʟʘʜʽʶʪʴʩʷ ʩʫʙʤʦʣʝʢʫʣʷʨʥʽ, ʤʦʣʝʢʫʣʷʨʥʽ ʽ ʥʘʜʤʦʣʝʢʫʣʷʨʥʽ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʪʷʛʥʝ 

ʟʘ ʩʦʙʦʶ ʟʤʽʥʠ ʥʘ ʢʣʽʪʠʥʥʦʤʫ, ʩʠʩʪʝʤʥʦʤʫ ʽ ʦʨʛʘʥʽʟʤʦʚʦʤʫ ʨʽʚʥʽ. ʆʩʥʦʚʫ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ 

ʧʨʦ ʚʧʣʠʚ ʄʇ ʥʘ ʞʠʚʠʡ ʙʽʦʦʙ'ʻʢʪ, ʤʘʙʫʪʴ, ʩʪʘʥʦʚʠʪʴ ʢʦʥʮʝʧʮʽʷ ʜʽʾ ʡʦʛʦ ʷʢ ʧʦʜʨʘʟʥʠʢʘ. 

ʄʘʛʥʽʪʥʝ ʧʦʣʝ ʷʢ ʣʽʢʫʚʘʣʴʥʠʡ ʬʘʢʪʦʨ ʻ ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽ "ʧʣʘʩʪʠʯʥʠʤ" 

ʥʝʽʥʚʘʟʽʡʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʧʘʮʽʻʥʪʘ ʽ ʚʦʣʦʜʽʻ ʥʘʡʙʽʣʴʰʠʤ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʣʽʢʫʚʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʯʠʩʣʦʤ ʙʽʦʪʨʦʧʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʟʥʘʯʠʪʴ, ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ 

ʙʽʣʴʰʝ ʯʠʩʣʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽ ʩʪʨʫʢʪʫʨʥʠʭ ʛʨʘʥʝʡ ʦʨʛʘʥʽʟʤʫ. 

ʆʜʥʘʢ ʘʥʘʣʽʟ ʧʦʰʠʨʝʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʤʘʛʥʽʪʦʪʝʨʘʧʽʾ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʦʥʘ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʝʬʝʢʪʠʚʥʦʶ ʘʙʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʦʩʪʨʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ [1] . ʇʦʜʽʙʥʽ ʩʠʪʫʘʮʽʾ ʧʦʚ'ʷʟʘʥʽ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟ 

ʚʧʣʠʚʦʤ ʥʘ ʦʨʛʘʥʽʟʤ "ʧʦʛʘʥʦ" ʩʬʦʨʤʦʚʘʥʠʤ ʚʝʢʪʦʨʦʤ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʴʦ ʪʦʯʥʠʡ ʦʙʣʽʢʫ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ, ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʘʜʝʢʚʘʪʥʠʭ ʤʦʜʝʣʝʡ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʱʦ ʟʚ'ʷʟʫʶʪʴ ʧʨʦʩʪʽʨ ʩʪʘʥʽʚ 

ʦʨʛʘʥʽʟʤʫ ʟ ʥʝʦʙʭʽʜʥʦʶ ʦʧʪʠʤʘʣʴʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʚʝʢʪʦʨʫ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʘʧʘʨʘʪʘʤʠ ʤʘʛʥʽʪʦʪʝʨʘʧʽʾ ʟʘʛʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʙʫʜʝ ʚʠʱʝ, ʷʢʱʦ 

ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʘʜʘʧʪʫʚʘʪʠ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʘʮʽʻʥʪʘ. 

 ʋ ʤʘʛʥʽʪʦʪʝʨʘʧʝʚʪʠʯʥʽʡ ʘʧʘʨʘʪʫʨʽ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ 

ʫʟʛʦʜʞʝʥʥʷ ʟ ʙʽʦʝʬʝʢʪʠʚʥʠʤʠ ʯʘʩʪʦʪʘʤʠ ʽ ʧʨʦʩʪʦʨʦʚʦ- ʰʚʠʜʢʽʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʧʘʮʽʻʥʪʘ. ʇʨʠ ʪʘʢʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʨʠʪʤ ʤʘʛʥʽʪʦʪʝʨʘʧʝʚʪʠʯʥʠʡ 

ʘʧʘʨʘʪʫʨʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʠʤ ʨʠʪʤʦʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʚʠʟʥʘʯʝʥʠʤ ʜʘʪʯʠʢʦʤ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʚʧʣʠʚ ʚ ʟʘʜʘʥʽʡ ʬʘʟʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʠʪʤʫ. 

ʆʩʥʦʚʥʠʤʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʦʙʨʘʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʘʧʘʨʘʪʫʨʽ 

ʦʧʝʨʘʪʠʚʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʻ ʧʫʣʴʩ ʽ ʜʠʭʘʥʥʷ, ʪʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʨʦʟʨʦʙʢʠ ʜʘʪʯʠʢʘ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʙʽʦʪʝʭʥʽʯʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ [2]. 

ʉʠʩʪʝʤʘ ʢʦʤʧʣʝʢʩʥʦʾ ʤʘʛʥʽʪʦʪʝʨʘʧʽʾ çʄʫʣʴʪʠʤʘʛ ʄʂ-03è ʷʚʣʷʻ ʩʦʙʦʶ ʫʥʽʢʘʣʴʥʠʡ 

ʘʧʘʨʘʪʥʦ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʜʦʟʦʚʘʥʦʛʦ ʧʦ ʙʽʦʪʨʦʧʥʦʛʦ ʧʘʨʘʤʝʪʨʘʤ 

ʚʧʣʠʚʫ ʩʣʘʙʢʠʤʠ ʤʘʛʥʽʪʥʠʤʠ ʧʦʣʷʤʠ, ʱʦ ʜʠʥʘʤʽʯʥʦ ʟʤʽʥʶʶʪʴʩʷ ʩʢʣʘʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʥʘ 

ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʚ ʮʽʣʦʤʫ ʽ ʥʘ ʦʢʨʝʤʽ ʡʦʛʦ ʯʘʩʪʠʥʠ. ɸʧʘʨʘʪʠ ʩʝʨʽʾ çʄʫʣʴʪʠʤʘʛè 

ʢʦʤʧʣʝʢʪʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʙʽʦʪʝʭʥʽʯʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ.  

ʈʦʟʨʦʙʣʝʥʠʡ ʧʨʠʩʪʨʽʡ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʩʝʡʩʤʽʯʥʦʤʫ ʤʝʪʦʜʽ ʨʝʻʩʪʨʘʮʽʾ ʧʫʣʴʩʦʚʠʭ 

ʢʦʣʠʚʘʥʴ ʽ ʣʦʢʘʮʽʡʥʦʤʫ ʤʝʪʦʜʽ ʨʝʻʩʪʨʘʮʽʾ ʜʠʭʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʙʽʦʦʙ'ʻʢʪʫ. 

ɺʠʙʽʨ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʨʦʙʦʪʘ ʤʘʛʥʽʪʦʪʝʨʘʧʝʚʪʠʯʥʦʾ ʘʧʘʨʘʪʫʨʠ ʧʦʚ'ʷʟʘʥʘ ʟ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʘʚʘʜ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʛʥʘʣʽʚ ʝʣʝʢʪʨʠʯʥʦʾ 

ʥʘʧʨʫʛʠ (ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʠ) ʘʙʦ ʦʧʦʨʫ (ʨʝʦʛʨʘʤʠ). ʊʦʤʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʙʦʪʫ ʩʝʨʮʷ 
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ʢʨʘʱʝ ʦʪʨʠʤʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ ʽ ʤʝʪʦʜʽʚ, ʱʦ ʩʣʘʙʦ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ [3]. 

ʂʦʣʠʚʘʥʥʷ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʨʴʦʭ ʢʦʤʧʦʥʝʥʪʽʚ: 

1) ʢʦʣʠʚʘʥʥʷ, ʦʙʫʤʦʚʣʝʥʽ ʜʠʭʘʣʴʥʠʤʠ ʨʫʭʘʤʠ (0,2-0,5 ɻʮ ʚ ʩʧʦʢʦʾ ʫ ʣʶʜʠʥʠ); 

2) ʢʦʣʠʚʘʥʥʷ, ʦʙʫʤʦʚʣʝʥʽ ʩʝʨʮʝʚʠʤʠ ʩʢʦʨʦʯʝʥʥʷʤʠ (0,9-1,5 ʢɻʮ ʚ ʩʧʦʢʦʾ ʫ ʣʶʜʠʥʠ); 

3) ʢʦʣʠʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʤʽʱʝʥʥʷ ʙʽʦʦʙ'ʻʢʪʫ. 

 ɿʨʫʯʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʢʣʘʜʽ ʤʘʛʥʽʪʦʪʝʨʘʧʝʚʪʠʯʥʦʾ ʘʧʘʨʘʪʫʨʠ ʟʘʛʘʣʴʥʦʛʦ ʚʧʣʠʚʫ 

ʩʝʡʩʤʦʦʧʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʦʙʫʤʦʚʣʝʥʦ ʨʷʜʦʤ ʦʩʦʙʣʠʚʦʩʪʝʡ: 

- ʧʘʮʽʻʥʪ ʧʨʦʪʷʛʦʤ ʩʝʘʥʩʫ ʚʧʣʠʚʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʷ ʣʝʞʘʯʠ ʽ ʟʘʢʨʠʪʠʡ ʟʚʝʨʭʫ 
ʧʽʚʩʬʝʨʦʶ ʟ ʚʠʧʨʦʤʽʥʶʶʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʚʝʨʭʥʷ ʛʨʫʜʥʦʾ ʢʣʽʪʠʥʠ ʯʘʩʪʢʦʚʦ 

ʧʨʠʢʨʠʪʘ ʚʽʜ ʩʪʦʨʦʥʥʴʦʾ ʟʘʩʚʽʪʢʠ, ʽ ʥʘʜ ʛʨʫʜʥʦʶ ʢʣʽʪʢʦʶ ʟʥʘʭʦʜʠʪʴʩʷ ʞʦʨʩʪʢʘ ʢʦʥʩʪʨʫʢʮʽʷ, 

ʜʦ ʷʢʦʾ ʤʦʞʥʘ ʢʨʽʧʠʪʠ ʣʦʢʘʮʽʡʥʠʭ ʜʘʪʯʠʢ; 

- ʙʝʟʢʦʥʪʘʢʪʥʽʩʪʴ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʟʥʽʤʘʥʥʷ ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʝ 
ʟʘʧʦʜʽʶʶʪʴʩʷ ʥʝʟʨʫʯʥʦʩʪʽ ʧʘʮʽʻʥʪʦʚʽ ʽ ʟʥʠʞʫʶʪʴʩʷ ʚʠʤʦʛʠ ɻʆʉʊ ʟ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ ʥʘ 

ʤʘʛʥʽʪʦʪʝʨʘʧʝʚʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʪʽʣʦʤ 

ʧʘʮʽʻʥʪʘ; 

- ʦʜʥʦʯʘʩʥʦ ʟ ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʽʚ ʟ ʧʨʠʩʪʨʦʶ ʟʥʽʤʘʻʪʴʩʷ ʜʠʭʘʣʴʥʘ ʩʢʣʘʜʦʚʘ, ʷʢʘ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʧʨʦʮʝʜʫʨʠ ʚʧʣʠʚʫ ʽ ʜʽʘʛʥʦʩʪʠʢʠ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʜʘʪʯʠʢ ʧʫʣʴʩʫ ʽ ʜʠʭʘʥʥʷ ʤʽʩʪʠʪʴ ʩʚʽʪʣʦʚʠʧʨʦʤʽʥʶʚʘʯ ɿʃ107ɸ, 

ʬʦʪʦʧʨʠʡʤʘʯ ʌɼʂ-1, ʩʭʝʤʫ ʧʦʩʠʣʝʥʥʷ, ʬʽʣʴʪʨʘʮʽʾ ʡ ʧʦʜʽʣʫ ʩʠʛʥʘʣʽʚ ʧʫʣʴʩʫ ʽ ʯʘʩʪʦʪʠ 

ʜʠʭʘʥʥʷ, ʚ ʷʢʦʩʪʽ ʙʣʦʢʫ ʩʧʦʣʫʯʝʥʥʷ ʟ ʇʂ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʽʥʪʝʨʬʝʡʩ RS-232.  

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ ʽ 

ʧʦʢʣʠʢʘʥʘ ʜʦʧʦʤʦʛʪʠ  ʣʽʢʘʨʶ ʜʦʩʠʪʴ ʚʠʙʽʨʢʦʚʦ, ʜʦʟʦʚʘʥʦ ʪʘ ʘʜʝʢʚʘʪʥʦ ʧʽʜʽʡʪʠ ʜʦ ʚʠʙʦʨʫ 

ʧʘʨʘʤʝʪʨʽʚ ʚʧʣʠʚʫ ʄʇ, ʬʦʨʤʫʚʘʪʠ ʽ ʤʦʜʠʬʽʢʫʚʘʪʠ ʣʽʢʫʚʘʣʴʥʽ ʤʝʪʦʜʠʢʠ, ʧʽʜʣʘʰʪʦʚʫʶʯʠʩʴ 

ʧʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʘʮʽʻʥʪʘ. 

ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʨʦʟʛʣʷʥʫʪʦʛʦ ʧʨʠʩʪʨʦʶ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʨʝʟʫʣʴʪʘʪ 

ʚʠʤʽʨʶʚʘʥʴ ʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʢʘʟʥʠʢʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʽ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤ 

ʣʶʜʠʥʠ ʜʦʟʚʦʣʷʪʴ ʽʥʜʠʚʽʜʫʘʣʽʟʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʚʧʣʠʚʫ ʽ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. 
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ʂ ɺʆʇʈʆʉʋ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʉʈɽɼʉʊɺ ʂʆʅʊʈʆʃʗ ɿʅɸʅʀʁ 

ɺ ʋʏɽɹʅʆʄ ʇʈʆʎɽʉʉɽ 

 

ɸʡʤʫʢʘʪʦʚ ɸʩʢʘʨ ʊʫʢʧʘʥʦʚʠʯ 
ʢ.ʧ.ʥ. 

ʜʝʢʘʥ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ɸʢʪʶʙʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʂ. ɾʫʙʘʥʦʚʘ  

 

ɸʥʥʦʪʘʮʠʷ: ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʥʦʡ ʦʙʦʣʦʯʢʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ, ʥʘ ʦʩʥʦʚʝ ʬʘʩʝʪʥʦʡ ʤʦʜʝʣʠ. 

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʯʝʪ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʧʨʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤ ʚʳʙʦʨʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʴʶʪʝʨʥʳʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ, ʬʘʩʝʪʥʘʷ ʛʝʥʝʨʘʮʠʷ, ʧʨʦʛʨʘʤʤʥʘʷ 

ʦʙʦʣʦʯʢʘ 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʜʚʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʩʩʘ: 

-ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ (ʤʦʥʠʪʦʨʠʥʛ); 

-ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʨʨʝʢʮʠʷ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʝʣʦʚ. 

çɽʞʝʜʥʝʚʥʳʡ ʠ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ, - ʧʠʰʝʪ ɺ.ʌ. ʐʘʪʘʣʦʚ, - ʩʪʘʥʦʚʠʪʩʷ 

ʜʝʡʩʪʚʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʚʩʝʭ ʮʝʣʝʡ 

ʦʙʫʯʝʥʠʷè. ʊʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʦʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ. ɹʝʟ ʪʘʢʦʛʦ ʢʦʥʪʨʦʣʷ çʤʳ ʧʦʣʫʯʠʤ ʧʨʦʭʫʜʠʚʰʝʶʩʷ ʩʝʪʴ ʦʪʨʳʚʦʯʥʳʭ ʟʥʘʥʠʡ ʩ 

ʟʠʷʶʱʠʤʠ ʚ ʥʝʡ ʧʨʦʨʝʭʘʤʠè [1]. 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʬʘʩʝʪʥʦʡ ʤʦʜʝʣʠ. ɼʘʥʥʘʷ 

ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʯʝʪ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʧʨʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤ 

ʚʳʙʦʨʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʥʷʪʠʡʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʘʩʝʪʥʦʡ ʤʦʜʝʣʠ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ, ʧʦʟʚʦʣʷʝʪ:  

-ʦʧʨʝʜʝʣʷʪʴ ʟʘʜʘʯʠ ʦʙʫʯʝʥʠʷ, ʭʘʨʘʢʪʝʨ ʠ ʦʙʲʝʤ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ, ʢʦʪʦʨʫʶ 

ʜʦʣʞʝʥ ʫʩʚʦʠʪʴ ʫʯʘʱʠʡʩʷ, ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ;   

-ʫʯʠʪʳʚʘʪʴ ʧʨʝʜʰʝʩʪʚʫʶʱʝʶ ʧʦʜʛʦʪʦʚʢʫ; 

-ʦʧʨʝʜʝʣʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʝʤʳʭ ʚʦʟʜʝʡʩʪʚʠʡ; 

-ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʧʦʩʦʙʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʢʦʨʨʝʢʮʠʠ; 

-ʨʘʟʨʘʙʦʪʘʪʴ ʩʨʝʜʩʪʚʘ ʜʠʘʛʥʦʩʪʠʢʠ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ. 

ʂʦʤʧʴʶʪʝʨʥʳʡ ʪʝʩʪʦʚʳʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʥʘʨʷʜʫ ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʦʡ, ʠʤʝʝʪ, ʠ ʥʝʜʦʩʪʘʪʢʠ, ʧʦʵʪʦʤʫ ʦʩʥʦʚʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʢʘʯʝʩʪʚʘ ʪʝʩʪʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʚʘʣʠʜʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ [2]. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ 

ʥʝʦʙʭʦʜʠʤʦ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʚʨʝʤʝʥʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʘʨʠʘʥʪʦʚ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ. ʅʝʦʙʭʦʜʠʤʘ ʧʨʦʛʨʘʤʤʥʘʷ ʦʙʦʣʦʯʢʘ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʣʘ ʙʳ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʛʝʥʝʨʘʮʠʠ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʦʧʨʦʩʘ ʧʦ ʪʝʩʪʫ ʠ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ [4]. 

ɺ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʦʙʦʣʦʯʢʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʟʥʘʥʠʡ.   

ʂʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʧʨʦʛʨʘʤʤ: IQayna ï ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚʳʭ 

ʚʦʧʨʦʩʦʚ, IQtest Manager ï ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʩʜʘʯʠ ʪʝʩʪʘ ʠ IQPercent ï ʧʨʦʛʨʘʤʤʘ ʩʙʦʨʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʦʜʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʧʨʠ ʥʘʣʠʯʠʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ ï 

ʢʘʟʘʭʩʢʠʡ.  

ʇʨʦʛʨʘʤʤʘ Iqayna. ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʦʨ ʨʦʜʘ ʚʘʰʝʛʦ ʪʝʩʪʦʚʦʛʦ 



233 

ʟʘʜʘʥʠʷ: ʪʝʩʪ ʚ ʧʨʦʩʪʦʤ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ, ʪʝʩʪ ʩ ʨʠʩʫʥʢʘʤʠ ʠ ʦʙʲʝʢʪʘʤʠ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ 

ʪʝʩʪ. ʇʦʩʣʝ ʚʚʦʜʘ ʥʘʟʚʘʥʠʷ ʛʨʫʧʧʳ ʠ ʧʨʝʜʤʝʪʘ, ʧʨʦʛʨʘʤʤʘ ʩʥʠʤʘʝʪ ʢʦʧʠʶ ʛʦʪʦʚʦʛʦ ʰʘʙʣʦʥʘ 

ʪʘʙʣʠʮʳ ʙʘʟʳ ʜʘʥʥʳʭ, ʠ ʩʦʭʨʘʥʷʝʪ ʥʦʚʫʶ ʪʘʙʣʠʮʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʛʨʫʧʧʳ ʠ ʧʨʝʜʤʝʪʘ ʚ ʧʘʧʢʝ, 

ʠʤʷ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʟʚʘʥʠʝʤ ʛʨʫʧʧʳ. ʇʦʩʣʝ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʟʘʛʨʫʞʘʝʪʩʷ ʚʪʦʨʘʷ 

ʬʦʨʤʘ, ʚ ʢʦʪʦʨʦʤ ʩʦʙʩʪʚʝʥʥʦ, ʠ ʥʘʙʠʨʘʶʪʩʷ ʪʝʩʪʦʚʳʝ ʚʦʧʨʦʩʳ ʠ ʦʪʚʝʪʳ. ʇʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ 

ʦʪʤʝʯʘʶʪʩʷ ʩʨʘʟʫ ʞʝ ʩ ʧʦʤʦʱʴʶ ʬʣʘʞʢʦʚ. ʆʛʨʘʥʠʯʝʥʠʷ ʢ ʢʦʣʠʯʝʩʪʚʫ ʚʦʧʨʦʩʦʚ ʠ ʦʪʚʝʪʦʚ 

ʥʝʪ, ʦʙʝʩʧʝʯʝʥʘ ʘʙʩʦʣʶʪʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʉ ʧʦʤʦʱʴʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʮʠʠ ʤʦʞʥʦ ʪʘʢʞʝ ʜʦʙʘʚʣʷʪʴ/ʫʜʘʣʷʪʴ ʟʘʧʠʩʠ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʙʘʟʝ 

ʜʘʥʥʳʭ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʠʤʝʥʝʥʳ ʚʩʧʣʳʚʘʶʱʠʝ ʧʦʜʩʢʘʟʢʠ ʠ ʤʥʝʤʦʥʠʯʝʩʢʠʝ ʢʫʨʩʦʨʳ, 

ʧʦʜʩʢʘʟʳʚʘʶʱʠʝ ʥʘʟʥʘʯʝʥʠʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʦʤʧʦʥʝʥʪʳ.  

ʇʨʦʛʨʘʤʤʘ IQtest Manager. ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʩʨʘʟʫ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʠʤʝʥʥʦ: ʌ.ʀ.ʆ.,  ʛʨʫʧʧʘ, ʜʘʪʘ ʩʜʘʯʠ, ʢʦʣʠʯʝʩʪʚʦ ʚʦʧʨʦʩʦʚ, 

ʥʘ ʢʦʪʦʨʳʭ ʦʥ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ, ʚʨʝʤʷ, ʦʪʚʝʜʝʥʥʦʝ ʜʣʷ ʦʪʚʝʪʘ, ʠ ʥʘʢʦʥʝʮ, ʠʤʷ ʢʦʤʧʴʶʪʝʨʘ ʚ 

ʩʝʪʠ, ʥʘ ʢʦʪʦʨʳʡ ʦʪʧʨʘʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʇʦʩʣʝ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ, 

ʟʘʛʨʫʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʡ ʚʳʙʠʨʘʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʪʝʩʪʦʚʳʭ ʚʦʧʨʦʩʦʚ. ɺ 

ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʦʙʝʩʧʝʯʝʥʳ ʬʠʣʴʪʨʳ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʪʦʣʴʢʦ ʬʘʡʣʳ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʠ 

ʚʳʙʦʨʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʟʘʛʨʫʞʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʘʷ ʪʘʙʣʠʮʘ ʠʟ ʣʦʛʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʢʦʪʦʨʘʷ 

ʧʨʠʟʚʘʥʘ ʧʨʠʥʠʤʘʪʴ ʚʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʦʪʚʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʥʘ ʢʘʞʜʳʡ ʚʦʧʨʦʩ ʜʦ ʢʦʥʮʘ ʩʝʘʥʩʘ.  

ɻʝʥʝʨʘʮʠʷ ʚʦʧʨʦʩʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʘʪʯʠʢʦʤ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, ʢʦʪʦʨʘʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʥʫʶ ʨʘʩʢʣʘʜʢʫ ʚʦʧʨʦʩʦʚ ʥʘ ʨʘʟʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʧʨʠ ʵʪʦʤ ʩʣʫʯʘʠ 

ʩʦʚʧʘʜʝʥʠʷ ʥʦʤʝʨʘ ʚʦʧʨʦʩʘ ʠ ʪʝʢʩʪʘ ʚʦʧʨʦʩʘ ʥʘ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʢʦʤʧʴʶʪʝʨʘʭ ʥʠʯʪʦʞʥʦ ʤʘʣʳ. 

ʂʦʤʧʴʶʪʝʨʥʳʡ ʦʧʨʦʩ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʪʝʩʪʘʤ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʝʨʝʜ ʪʝʩʪʠʨʦʚʘʥʠʝʤ, ʯʪʦ ʨʝʘʣʴʥʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʢʘʞʜʦʛʦ ʪʝʩʪʠʨʫʝʤʦʛʦ ʩʦʙʩʪʚʝʥʥʳʤ 

ʚʘʨʠʘʥʪʦʤ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʘʩʝʪʥʦʡ ʛʝʥʝʨʘʮʠʠ. ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʠʤʧʦʨʪʠʨʦʚʘʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʜʘʢʪʦʨʘ ʬʦʨʤʫʣ, ʯʪʦ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʩʪʦʚ ʧʦ 

ʪʝʭʥʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʬʘʡʣʦʚ ʪʝʩʪʘ ʥʘʯʠʥʘʝʪʩʷ ʦʙʨʘʪʥʳʡ 

ʩʯʝʪ ʚʨʝʤʝʥʠ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʢʦʪʦʨʦʛʦ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʪʝʢʫʱʠʡ ʨʝʟʫʣʴʪʘʪ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʣʠ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨ, ʫʢʘʟʘʥʥʳʡ ʧʨʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

ʇʨʝʜʫʩʤʦʪʨʝʥ ʠ ʜʦʩʨʦʯʥʳʡ ʢʦʥʝʮ ʩʝʘʥʩʘ. 

ʇʨʦʛʨʘʤʤʘ IQPercent. ʇʨʦʛʨʘʤʤʫ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʫʪʠʣʠʪʫ 

ʢ ʢʦʤʧʣʝʢʩʫ ʧʨʦʛʨʘʤʤ. ʆʥʘ ʟʘʧʫʩʢʘʝʪʩʷ ʥʘ ʣʶʙʦʤ ʢʦʤʧʴʶʪʝʨʝ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʠ ʚ ʣʶʙʦʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʝʘʥʩʘ ʛʦʪʦʚʘ ʧʨʠʥʠʤʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʨʘʟʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʘ ʧʨʦʠʟʚʦʜʠʪ ʩʦʭʨʘʥʝʥʠʝ ʚʩʝʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʝʜʠʥʳʡ 

ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʝʢʚʠʟʠʪʦʚ ʜʣʷ ʧʦʜʧʠʩʠ ʧʨʦʚʝʨʷʶʱʠʭ ʣʠʮ. 

  ɼʘʥʥʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʦʙʦʣʦʯʢʘ ʧʨʦʰʣʘ  ʘʧʨʦʙʘʮʠʶ,  ʜʣʷ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʠ ʠʪʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʧʣʘʥʠʨʫʝʪʩʷ 

ʘʧʨʦʙʘʮʠʷ çʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡè ʪʝʭʥʦʣʦʛʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ. 
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ʂʋʄʋʃʗʊʀɺʅɸʗ ʄʆɼɽʃʔ ʇʉʀʍʆʃʆɻʀʏɽʉʂʆʁ ɿɸʑʀʊʓ 

 

ɸʢʦʧʷʥ ʅʘʠʨʘ ʈʘʬʠʢʦʚʥʘ 

ʜʦʢʪʦʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  

ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʈɸ ʧʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʚʦʧʨʦʩʘʤ 

ʌʠʨʷʥ ɸʨʘʠʢ ʈʦʙʝʨʪʦʚʠʯ 

ʩʦʠʩʢʘʪʝʣʴ ʬʘʢʫʣʴʪʝʪʘ ʧʩʠʭʦʣʦʛʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʦʮʠʦʣʦʛʠʠ ɸʨʤʷʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʍʘʯʘʪʫʨʘ ɸʙʦʚʷʥʘ 

 

ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʚʳʷʚʣʷʝʪ ʧʨʦʙʣʝʤʫ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʚʳʨʘʞʘʶʰʝʡʩʷ ʚ ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʳ ʮʝʥʥʦʩʪʝʡ.  

ʄʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʧʦʥʷʪʠʷ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ - ʠʥʜʠʢʘʪʦʨʘʤʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ, ʢʦʥʪʨʦʣʷ ʠ 

ʧʨʠʥʷʪʠʝʤ ʨʠʩʢʘ. ʇʨʝʜʤʝʪʦʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʥʘʙʣʶʜʝʥʠʷ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʵʪʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʠ ʤʝʭʘʥʠʟʤʘʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ. 

ʀʥʜʠʢʘʪʦʨ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʫʙʝʞʜʝʥʠʝ ʣʠʯʥʦʩʪʠ ʚ ʪʦʤ, ʯʪʦ ʫʯʘʩʪʠʝ 

ʚ ʪʝʢʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʠʥʪʝʨʝʩʥʦʝ, ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʝ ʟʘʥʷʪʠʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʣʦʚʝʢ ʩʯʘʩʪʣʠʚ ʠʤʝʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʦʜ ʟʘʥʷʪʠʡ ʠ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʤʦʪʠʚʘʮʠʶ 

ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʥʜʠʢʘʪʦʨ ʢʦʥʪʨʦʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʦʙʱʝʡ ʩʠʩʪʝʤʳ 

ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʪʦʤ, ʯʪʦ ʦʥ/ʦʥʘ ʩʧʦʩʦʙʝʥ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʠʣʠ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ  ʚʳʜʝʣʷʶʪ ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʚʥʝʰʥʠʝ, ʪʘʢ ʠ 

ʚʥʫʪʨʝʥʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ (ʣʦʢʫʩʳ) ʢʦʥʪʨʦʣʷ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ. ʂʘʢ ʚʠʜʠʤ, ʚ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʪʝʦʨʝʪʠʯʩʢʠʭ ʪʝʟʠʩʘʭ ʩʠʩʪʝʤʥʳʤ ʦʙʨʘʟʦʤ 

ʦʙʲʝʜʠʥʝʥʳ ʪʝʨʤʠʥʳ çʢʦʥʪʨʦʣʴè ʠ çʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʣʠʯʘʪʴ ʠʭ ʚʥʝʰʥʠʡ 

ʠ ʚʥʫʪʨʝʥʥʠʡ ʪʠʧʳ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʝ ʚʳʨʘʞʝʥʠʝ çʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠè ʚ 

ʢʘʯʝʩʪʚʝ ʬʝʥʦʤʝʥʘ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʠʜʝʷ ʢʦʥʪʨʦʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ 

ʩʠʩʪʝʤʳ ʮʝʥʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. 

ʀʥʜʠʢʘʪʦʨ ʧʨʠʥʷʪʠʷ ʨʠʩʢʘ ʪʘʢʞʝ ʘʢʪʫʘʣʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʣʠʯʥʦʩʪʠ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʪʨʘʞʘʝʪʩʷ ʚ ʥʘʢʦʧʣʝʥʠʠ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʞʠʟʥʝʥʥʦʛʦ ʦʧʳʪʘ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʣʠʯʥʦʩʪʥʦʛʦ 

ʨʦʩʪʘ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʦʚʳʰʝʥʠʷ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʮʝʥʠʪʩʷ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʪʘʢ 

ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʦʧʳʪ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʧʨʝʜʩʪʘʚʠʤ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʨʦʷʚʣʝʥʠʷ 

ʤʝʭʘʥʠʟʤʦʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʫʢʨʝʧʣʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ 

ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʠ ʠʭ ʟʘʢʨʝʧʣʝʥʠʶ ʚ ʩʠʩʪʝʤʝ ʮʝʥʥʦʩʪʝʡ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʢʫʤʫʣʷʪʠʚʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʚʳʨʘʞʝʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʕʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʘʢʦʧʣʝʥʠʠ ʚʣʠʷʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʥʘ ʩʠʩʪʝʤʫ 

ʮʝʥʥʦʩʪʝʡ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʚʳʨʘʞʘʶʱʝʛʦʩʷ ʯʝʨʝʟ ʧʦʢʘʟʘʪʝʣʠ 

ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ. ʕʪʦ ʷʚʣʝʥʠʝ ʙʳʣʦ ʟʘʤʝʯʝʥʦ ʥʘʤʠ ʧʨʠ ʘʥʘʣʠʟʝ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʚʴʶ ʠ 

ʥʘʙʣʶʜʝʥʠʡ. ʂʦʤʧʦʥʝʥʪʳ ʚ ʩʠʩʪʝʤʝ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ (çʄʝʭʘʥʠʟʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳè 

- çʋʨʦʚʝʥʴ ʩʪʘʙʠʣʴʥʦʩʪʠè - çʉʠʩʪʝʤʘ ʮʝʥʥʦʩʪʝʡè) ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, 

ʧʨʦʷʚʣʷʷʩʴ ʚ ʪʘʢʠʭ ʢʘʪʝʛʦʨʠʷʭ, ʢʘʢ ʛʨʫʧʧʦʚʘʷ/ʥʘʮʠʦʥʘʣʴʥʘʷ ʢʦʥʩʦʣʠʜʘʮʠʷ ʠ ʣʠʯʥʦʩʪʥʘʷ 

ʘʜʘʧʪʠʚʥʦʩʪʴ. ɺʳʨʘʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʩ ʛʦʜʘʤʠ ʥʘʢʣʘʜʳʚʘʝʪ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ 

ʥʘ ʤʝʭʘʥʠʟʤʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʣʠʯʥʦʩʪʠ, ʝʱʝ ʙʦʣʝʝ ʫʩʠʣʠʚʘʷ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʜʨʫʛʠʝ 

ʟʚʝʥʴʷ ʮʝʧʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʢʫʤʫʣʷʮʠʠ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, 
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ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ ʢʫʤʫʣʷʪʠʚʥʦʡ ʤʦʜʝʣʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʩʘʤʦʩʦʟʥʘʥʠʷ ʣʠʯʥʦʩʪʠ ʠ ʝʝ ʠʜʝʥʪʠʯʥʦʩʪʠ. 

ʆʪʤʝʪʠʤ ʪʘʢʞʝ ʢʦʤʧʝʥʩʘʪʦʨʥʳʡ ʭʘʨʘʢʪʝʨ ʢʫʤʫʣʷʪʠʚʥʦʡ ʤʦʜʝʣʠ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ  ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʥʘʮʝʣʝʥʥʦʡ ʥʘ  ʜʝʤʦʥʩʪʨʘʮʠʶ 

ʩʦʙʩʪʚʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʩʚʦʠʭ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʷʚʣʝʥʠʡ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʱʠʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʢʦʤʧʝʥʩʘʮʠʠ ʚ ʢʦʥʪʝʢʩʪʝ ʢʫʤʫʣʷʪʠʚʥʦʡ ʤʦʜʝʣʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʣʝʜʫʶʱʠʭ ʩʧʦʩʦʙʘʭ 

ʚʳʨʘʞʝʥʠʷ ʠʥʜʝʢʩʘ ʢʦʤʧʝʥʩʘʮʠʠ: 

1. ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʤʦʜʝʨʥʠʟʘʮʠ ʟʘʱʠʪʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ;  

2. ʧʦʚʳʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʯʝʣʦʚʝʢ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʠʟʙʘʚʣʷʝʪʩʷ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʢʪʠʚʠʟʘʮʠʠ ʩʧʦʩʦʙʦʚ ʩʘʤʦʟʘʱʠʪʳ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʠʥʜʝʢʩʘ ʢʦʤʧʝʥʩʘʮʠʠ, ʯʝʣʦʚʝʢ ʥʘʧʨʘʚʣʷʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ 

ʜʨʫʛʠʝ ʩʬʝʨʳ ʩʦʮʠʘʣʴʥʦʡ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʪʦʨʦʡ ʩʧʦʩʦʙ 

ʥʘʢʦʧʣʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʙʦʣʝʝ ʚʳʨʘʞʝʥ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ 

ʜʝʤʦʢʨʘʪʠʯʥʳʭ ʦʙʱʝʩʪʚ, ʢʦʛʜʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝʦʙʱʝʡ 

ʜʝʤʦʢʨʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʠ ʫʢʨʝʧʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʆʜʥʠʤ ʠʟ ʧʨʦʷʚʣʝʥʠʡ 

ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʬʦʨʤʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʚ ʩʠʩʪʝʤʝ 

ʮʝʥʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʧʦʚʳʰʝʥʠʠ ʜʦʚʝʨʠʷ ʢ ʛʦʩʫʜʘʨʩʪʚʫ, 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʷʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʪʨʘʞʘʝʪʩʷ ʚ 

ʩʠʩʪʝʤʝ ʮʝʥʥʦʩʪʝʡ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



236 

Pedagogical sciences  

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉʆɺʈɽʄɽʅʅʓʍ ʎʀʌʈʆɺʓʍ ʊɽʍʅʆʃʆɻʀʁ ɼʃʗ 

ɼʀʉʊɸʅʎʀʆʅʅʆʁ ʈɸɹʆʊʓ ʀ ʆɹʋʏɽʅʀʗ 

 

ɸʣʝʢʩʝʝʚ ɸ.ɻ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ 

 

 

ɺʚʝʜʝʥʠʝ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʯʠʩʣʝ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʩʪʦʠʪ ʟʘʜʘʯʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ,ʜʣʷ 

ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʦʙʫʯʝʥʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʜʣʷ: 

-ʦʧʪʠʤʠʟʘʮʠʠ 

-ʫʩʢʦʨʝʥʠʷ 

-ʫʤʝʥʴʰʝʥʠʷ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʦʙʫʯʝʥʠʠ. 

1. ʆʧʪʠʤʠʟʘʮʠʷ 
ʆʧʪʠʤʠʟʘʮʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʸʤ ʩʦʟʜʘʥʠʷ  ʰʘʙʣʦʥʘ , ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʥʦʛʦʢʨʘʪʥʦ. 

ʇʨʠʤʝʨ: 

- ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘʙʦʪʳ ʠʣʠ ʦʙʫʯʝʥʠʷ ʥʘ 1 ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʣʠ ʜʣʷ 1 

ʋʥʠʚʝʨʩʠʪʝʪʘ , ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʢʨʘʪʥʦ. 

ʆʰʠʙʢʠ : 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʨʤʦʞʝʥʠʶ ʠʣʠ 

ʚʨʝʤʝʥʥʦʤʫ ʩʙʦʶ ʚ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʳ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ; 

ʋʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʥʘ ʢʘʞʜʳʡ ʨʘʙʦʯʠʡ ʦʪʜʝʣ  ʠʣʠ ʢʘʬʝʜʨʫ,ʪʝʤ ʩʘʤʳʤ 

ʫʤʝʥʴʰʠʚ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʨʠʤʝʨ : 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʱʝʥʠʷ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʠ ʧʨʦʚʝʨʢʠ ʪʝʩʪʦʚ: 

1) ʅʘʧʠʩʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʩʪʫʜʝʥʪʘʤʠ ʦʥʣʘʡʥ ʠ ʦʪʧʨʘʚʢʘ ʥʘ Google (ʩ ʯʘʩʘʤʠ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ) 

https://designerwagon.000webhostapp.com/ 

2) ʧʨʠʤʝʨ ʪʝʩʪʦʚʦʡ ʩʪʨʘʥʠʮʳ "ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ" (ʩ ʯʘʩʘʤʠ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ) ʠ 

ʦʪʧʨʘʚʢʘ ʥʘ Google 

http://lucky-panda.cc.ua/Atestuvan.html 

 

http://lucky-panda.cc.ua/Utestuvan.html 

 

3) ɼʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

http://lucky-panda.cc.ua/notebook.htm 

 

2. ʋʩʢʦʨʝʥʠʝ 
ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʬʦʨʤ ʧʦʠʩʢʘ ʠ ʙʣʘʥʢʦʚ  ʟʘʧʦʣʥʝʥʠʷ . 

ʇʨʠʤʝʨ : 

-ʬʦʨʤʘ ʦʧʣʘʪʳ ʦʙʫʯʝʥʠʷ ʠʣʠ ʧʦʩʝʱʝʥʠʷ  . 

- ʢʦʤʧʘʢʪʥʳʡ ʚʠʜ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ http://lucky-panda.cc.ua/kgpnmu.html 

-ʙʳʩʪʨʳʡ ʧʦʠʩʢ ʠ ʩʢʘʯʠʚʘʥʠʝ ʧʫʙʣʠʢʘʮʠʡ http://lucky-panda.cc.ua/puplik.html 
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3. ʋʤʝʥʴʰʝʥʠʝ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʦʙʫʯʝʥʠʠ . 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʚʠʜʝʦ,ʩʘʡʪ ʠ ʪʜ. ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ(ʭʠʤʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ,ʨʘʙʦʪʘ ʥʘ ʘʪʦʤʥʦʤ ʨʝʘʢʪʦʨʝ ʠ ʪ.ʜ.) ʠʣʠ ʤʝʪʦʜʦʚ  

ʣʝʯʝʥʠʷ(ʩʪʦʤʘʪʦʣʦʛʠʷ,ʭʠʨʫʨʛʠʷ,ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ). 

ʇʨʠʤʝʨ: 

- ʚʠʨʪʫʘʣʴʥʘʷ ʙʦʣʴʥʠʮʘ http://lucky-panda.cc.ua/Vhospital.html 

 

ɺʳʚʦʜʳ 
ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ,ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʦʙʫʯʝʥʠʷ . 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʣʝʢʩʝʝʚ ɸ.ɻ.  ɸʣʴʪʝʨʥʘʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ https://www.inkitt.com/QAZWS25 
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  Philological sciences 

 

ʉʀʅʀʁ, ʂɸʂ ʉɸʊʊɽʃʀʊ ɻʆʃʋɹʆɻʆ ʎɺɽʊɸ ɺ ʈʋʉʉʂʆʁ ʀ 

ɸɿɽʈɹɸʁɼɾɸʅʉʂʆʁ ʃʀʊɽʈɸʊʋʈɽ  

 

ɸʣʠʝʚʘ ʂʝʥʶʣʴ ʅʘʟʠʤ ʛʳʟʳ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʘʩʧʠʨʘʥʪ 

ɸʟʝʨʙʘʡʜʞʘʥ, ʛʦʨʦʜ ɹʘʢʫ, ɹʘʢʠʥʩʢʠʡ ʩʣʘʚʷʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʎʚʝʪʘ ï ʩʫʙʩʪʘʥʮʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʯʝʣʦʚʝʢʘ ʚʩʶ ʞʠʟʥʴ. ʎʚʝʪʘ ʪʘʢ ʞʝ, ʢʘʢ ʟʚʫʢʠ ʠ 

ʩʣʦʚʘ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʝʨʚʠʯʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ ʧʦʵʪʠʢʠ ʩʣʦʚʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʪʝʨʠʘʣʴʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʞʠʚʦʧʠʩʠ ï ʨʫʢʦʪʚʦʨʥʦʡ ʠʣʠ ʧʨʠʨʦʜʥʦʡ. 

ʇʦʨʦʡ, ʤʳ ʦʩʦʙʦ ʥʝ ʚʥʠʢʘʝʤ ʚ ʩʫʱʥʦʩʪʴ ʮʚʝʪʘ ʠ ʦʙʭʦʜʠʤ ʵʪʦ ʩʪʦʨʦʥʦʡ. ʅʦ ʝʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ 

ʣʠʪʝʨʘʪʫʨʝ, ʢ ʞʠʚʦʧʠʩʠ ʤʳ ʟʘʤʝʪʠʤ, ʯʪʦ ʧʠʩʘʪʝʣʠ ʭʫʜʦʞʥʠʢʠ ʧʝʨʝʜʘʶʪ ʚʥʫʪʨʝʥʥʝʝ 

ʩʦʩʪʦʷʥʠʝ ʛʝʨʦʷ ʯʝʨʝʟ ʮʚʝʪʘ, ʯʝʨʝʟ ʦʢʨʘʩʢʫ.  ɺ ʩʝʛʦʜʥʷʰʥʝʤ ʤʠʨʝ, ʛʜʝ ʩʪʦʣʴʢʦ ʠʥʥʦʚʘʮʠʠ, 

ʩʪʦʣʴʢʦ ʧʦʨʦʡ ʥʝ ʟʥʘʢʦʤʦʛʦ ʥʘʤ. ʎʚʝʪ ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʩʦʩʪʦʷʥʠʷ ʥʘʰʝʡ 

ʜʫʰʠ. ɺ ʜʘʥʥʳʭ ʪʝʟʠʩʘʭ, ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʩʠʥʠʡ ʮʚʝʪ ʠʟ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ. ɽʛʦ 

ʠʥʦʛʜʘ ʜʘʞʝ ʥʘʟʳʚʘʶʪ ʩʘʪʪʝʣʠʪʦʤ ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ, ʪʘʢ ʢʘʢ ʧʦ ʩʠʤʚʦʣʠʢʝ ʠ ʧʦ ʧʝʨʝʜʘʚʘʝʤʦʩʪʠ 

ʦʱʫʱʝʥʠʡ ʵʪʠ ʮʚʝʪʘ ʦʯʝʥʴ ʙʣʠʟʢʠ. ʇʦ ʩʚʦʝʡ ʩʠʤʚʦʣʠʯʝʩʢʦʡ ʩʫʪʠ ʩʠʥʠʡ ʮʚʝʪ ʪʘʢʞʝ 

ʘʤʙʠʚʘʣʝʥʪʝʥ. ʆʥ ʚ ʦʩʥʦʚʥʦʤ ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʚʳʩʦʪʫ, ʛʣʫʙʠʥʫ, ʯʝʩʪʥʦʩʪʴ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ.  

ʆʥ ʪʘʢʞʝ ʩʦʟʜʘʝʪ ʦʱʫʱʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʜʘʣʠ ʯʝʛʦ-ʪʦ ʙʝʩʢʦʥʝʯʥʦʛʦ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʫ ʝʛʦ ʩʠʤʚʦʣʠʯʝʩʢʠʭ ʩʤʳʩʣʦʚ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʘʚʣʷʝʪ ʢʦʤʧʣʝʢʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʦʪʚʝʪʚʣʝʥʠʡ ʥʝʞʝʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ. 

ʂʘʢ ʚ ʤʫʩʫʣʴʤʘʥʩʪʚʝ, ʪʘʢ ʠ ʚ ʭʨʠʩʪʠʘʥʩʪʚʝ ʵʪʦʪ ʮʚʝʪ ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʙʦʞʝʩʪʚʝʥʥʦʩʪʴ 

ʥʝʙʘ, ʠʩʪʠʥʫ. ʉʠʥʠʡ ʮʚʝʪ ʠʟʥʘʯʘʣʴʥʦ ʩʚʷʟʳʚʘʣʩʷ ʩ ʥʝʙʦʤ, ʯʠʩʪʦʪʦʡ.  ɺ ʪʶʨʢʩʢʦʡ ʤʠʬʦʣʦʛʠʠ, 

ʛʜʝ ʊʘʥʨʳ (ʊʝʥʛʨʠ) ï ʙʦʛ ʅʝʙʘ, ʚʝʨʭʦʚʥʳʡ ɹʦʛ ï ʦʙʦʟʥʘʯʘʣʠʩʴ ʦʜʥʠʤ ʩʣʦʚʦʤ (Gºy- ʉʠʥʠʡ).  

ɼʘʞʝ ʚ ɸʣʪʘʡʩʢʠʭ ʣʝʛʝʥʜʘʭ ï ʚʝʨʦʚʘʥʠʷʭ ɹʦʛ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ çʤʫʜʨʳʤ ʩʪʘʨʮʝʤ ʩ ʩʠʥʝʡ 

ʙʦʨʦʜʦʡè  çʉʠʥʠʡ ʮʚʝʪ, ʧʨʠʥʘʜʣʝʞʘʣ ʩʘʢʨʘʣʴʥʦʤʫ ʅʝʙʫ, ʙʳʣ ʩʠʤʚʦʣʦʤ ʚʝʨʭʦʚʥʦʛʦ ɹʦʛʘè   

ʅʘʨʷʜʫ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦ-ʩʘʢʨʘʣʴʥʳʤʠ ʩʠʤʚʦʣʘʤʠ çʩʠʥʠʡè ʤʦʞʝʪ ʚʳʨʘʞʘʪʴ ʚ 

ʤʠʬʦʣʦʛʠʠ ʨʘʟʥʳʭ ʪʶʨʢʩʢʠʭ ʵʪʥʦʩʦʚ ʪʘʢʞʝ ʠ ʛʣʫʙʦʢʫʶ ʧʝʯʘʣʴ, ʩʚʷʟʘʥʥʫʶ ʩʦ ʩʤʝʨʪʴʶ 

ʤʦʣʦʜʳʭ ʚʦʠʥʦʚ ʧʨʠʤʝʨ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ çʂʠʪʘʙʠ ɼʝʜʝ ʂʦʨʢʫʜè. ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʠʥʠʡ ʮʚʝʪ ʚ ʘʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʤʠʬʦʣʦʛʠʟʠʨʦʚʘʥ. ʈʘʩʩʤʦʪʨʠʤ 

ʩʠʥʠʡ ʮʚʝʪ ʚ ʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

ɺ ʨʫʩʩʢʦʡ ʤʠʬʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ ʦʥ ʢʘʢ ʙʳʣʦ ʚʳʰʝ ʦʪʤʝʯʝʥʦ, ʚʳʨʘʞʘʝʪ 

ʙʦʞʝʩʪʚʝʥʥʦʩʪʴ, ʠʩʪʠʥʫ. ʅʦ ʠ  ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʠʥʘʷ ʢʘʨʪʠʥʘ. ʉʣʦʚʦʤ çʩʠʥʠʡè 

ʦʙʦʟʥʘʯʘʣʠ ʙʦʛʘʯʝʡ  ï çʩʠʥʝʢʘʬʪʘʥʥʳʭè: çɺʨʘʛ ʩʠʣʝʥ: ʚʘʣʷʝʪ ʠ ʚ ʩʠʥʝʤè, ʪ.ʝ. ʠ ʚ ʩʠʥʝʤ 

ʢʘʬʪʘʥʝ, ʠ ʙʦʛʘʯʘè. ɸʨʭʝʪʠʧʠʯʝʩʢʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʠʥʝʛʦ ʮʚʝʪʘ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʩʦʩʪʦʠʪ ʠʟ 

ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʧʦʥʷʪʠʡ ʜʘʣʠ (ʩʠʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ: ʯʝʤ ʜʘʣʴʰʝ, ʪʝʤ ʩʠʥʝʝ) ʠ ʛʣʫʙʠʥʳ 

(ʯʝʤ ʛʣʫʙʞʝ, ʪʝʤ ʩʠʥʝʝ), çʧʨʝʜʩʪʘʚʣʷʝʪ ʠ ʚʳʩʦʪʫ, ʠ ʛʣʫʙʠʥʫè. çʉʠʥʠʡ ʮʚʝʪ ʦʟʥʘʯʘʝʪ ʪʘʢʞʝ 

ʧʦʩʪʦʷʥʩʪʚʦ, ʧʨʝʜʘʥʥʦʩʪʴ, ʧʨʘʚʦʩʫʜʠʝ, ʩʦʚʝʨhʝʥʩʪʚʦ, ʘ ʧʦ ɻʝʛʝʣʶ ï ʚʳʨʘʞʝʥʠʝ  

ʠʩʧʦʣʥʝʥʥʦʛʦ ʫʤʘ ʠ ʜʫʰʝʚʥʦʡ  ʪʠʰʠʥ èr. ʕʪʦʪ ʮʚʝʪ ʩʚʷʟʘʥ ʩ ʤʠʣʦʩʝʨʜʠʝʤ  ʚ ʠʫʜʘʠʟʤʝ, ʠ ʩ 

ʤʫʜʨʦʩʪʴʶ ʚ ʙʫʜʜʠʟʤʝ. 

ɺʩʝ ʦʪʤʝʯʝʥʥʳʝ ʢʦʥʮʝʧʪʳ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʦʙʲʝʜʠʥʷʶʪʩʷ ʚʦʢʨʫʛ ʘʨʭʝʪʠʧʠʯʝʩʢʦʡ 

ʢʘʪʝʛʦʨʠʠ çʛʣʫʙʠʥʳè çʜʘʣʴʥʝʛʦ ʨʘʩʩʪʦʷʥʠʷè ï ʜʘʣʠ: 

 

 ʉʠʥʝʚʘ ʢʨʫʛʦʤ ï ʢʘʢ ʥʝ ʚʳʪʴ! 

 ʇʦʟʘʜʠ  ʰʝʩʪʴ ʪʳʩʷʯ ʢʠʣʦʤʝʪʨʦʚ 

 ɸ ʚʧʝʨʝʜʠ ï ʩʝʤʴ ʣʝʪ ʩʠʥʝʚʳ. 

                                        [ɺ.ɺʳʩʦʮʢʠʡ çɹʦʜʘʡʙʦè] 

ʋ ʧʦʵʪʘ, ʢʘʢ ʚʠʜʠʤ, ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʯʫʪʴʝ; ʦʥ 

ʦʨʠʛʠʥʘʣʴʥʦ (ʚʧʣʦʪʴ ʜʦ ʦʢʩʶʤʦʨʦʥʘ) ʩʦʯʝʪʘʝʪ ʚ ʦʜʥʦʤ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʚʳʨʘʞʝʥʠʠ çʩʝʤʴ ʣʝʪ 

ʩʠʥʝʚʳè ʠ ʘʨʭʝʪʠʧʠʯʝʩʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʜʘʣʠ) ʠ ʚʨʝʤʷ. ʕʪʦʪ ʵʬʬʝʢʪ ʤʳ ʥʝʦʜʥʦʢʨʘʪʥʦ 



239 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʣʠ ʢʘʢ ʣʦʛʠʢʦ-ʩʝʤʠʦʪʠʯʝʩʢʫʶ ʠ ʣʠʥʛʚʦ-ʧʦʵʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʩʦʟʜʘʥʠʷ  

ʩʠʩʪʝʤʳ ʤʝʪʘʬʦʨ ʠ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ  ʩʠʤʚʦʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʘʙʩʦʣʶʪʥʦ ʚʝʨʝʥ  ʚʳʙʦʨ ʧʦʵʪʘ ï ʩʫʙʩʪʘʥʪʠʚ çʩʠʥʝʚʘè, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʠʣʘʛʘʪʝʣʴʥʦʛʦ çʩʠ-

ʥʠʡè, ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʚʳʨʘʞʝʥʠʝʤ ʠ ʮʚʝʪʦʚʦʛʦ ʧʨʠʟʥʘʢʘ, ʠ ʟʥʘʯʝʥʠʷ 

ʧʨʝʜʤʝʪʥʦʩʪʠ. ɽʩʣʠ ʩʨʘʚʥʠʪʴ  ʩʣʦʚʘ çʩʠʥʠʡè ʠ çʩʠʥʴè ʜʘʞʝ ʚʥʝ ʢʦʥʪʝʢʩʪʘ, ʪʦ ʧʦʩʣʝʜʥʝʝ 

ʯʠʩʪʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʙʫʜʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ  çʚ ʢʘʯʝʩʪʚʝ  ʙʦʣʝʝ ʛʫʩʪʦʛʦ ʥʘʩʳʱʝʥʥʦʛʦ 

ʮʚʝʪʘè. ʇʦʵʪʦʤʫ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çʩʠʥʷʷ ʛʦʨʘè, ʥʘʧʨʠʤʝʨ, ʦʟʥʘʯʘʝʪ ʚʠʜ ʛʦʨʳ ʩ ʙʦʣʴʰʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ. ʏʠʩʪʦ ʚʠʟʫʘʣʴʥʦ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʛʦʨʘ ï ʯʝʨʥʘʷ  (ʩ ʩʨʝʜʥʝʛʦ ʨʘʩʩʪʦʷʥʠʷ) ʠ ʟʝʣʝʥʦ-

ʙʫʨʘʷ ʠʣʠ ʩʝʨʘʷ ʩ ʙʣʠʟʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ʀ ʧʦʪʦʤʫ ʵʧʠʪʝʪ çʩʠʥʝʪʴè (ʩʠʥʝʝʪ ʚ ʜʘʣʠé) ʦʟʥʘʯʘʝʪ 

ʥʝ ʪʦʣʴʢʦ çʚʠʜʥʝʪʴʩʷ ʚ ʩʠʥʝʤ ʮʚʝʪʝè, ʥʦ ʠ ʚʳʜʝʣʷʪʴʩʷ ʢʘʢ ʧʨʝʜʤʝʪ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ çʩʠʥʝʡ 

ʜʘʣʠè: 

ï ʊʳ ʧʪʠʮʘ ʤʦʷ ʉʠʥʷʷ ʚ ʜʘʣʠé  

                                       (çʄʘʨʠʥʢʘ, ʩʣʫʰʘʡéè) 

ʇʦʵʪʦʤʫ ʩʦʚʝʨʰʝʥʥʦ ʩʧʨʘʚʝʜʣʠʚʦ ʟʘʤʝʯʘʥʠʝ ʖ.ɺ. ɼʶʧʠʥʦʡ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʩʠʥʝʛʦ 

ʮʚʝʪʘ ʭʘʨʘʢʪʝʨʥʦ çʩʝʤʘʥʪʠʯʝʩʢʦʝ ʧʨʠʨʘʱʝʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘè. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʪʝʤ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ çʩʠʥʠʡè ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʤʳʩʣʦʚʦʡ  ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʦʙʦʟʥʘʯʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʮʚʝʪ, ʥʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ï çʜʘʣʝʢʦè, çʥʝʠʟʚʝʩʪʥʦ ʦʪʢʫʜʘè. 
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Physical and mathematical sciences 

 

ʈɸɿʈɽʐʀʄʆʉʊʔ ʆɼʅʆɻʆ ʅɽʃʀʅɽʁʅʆɻʆ ʀʅʊɽɻʈɸʃʔʅʆɻʆ ʋʈɸɺʅɽʅʀʗ ɺ 

ɺɽʉʆɺʓʍ ʂʃɸʉʉɸʍ ɻɽʃʔɼɽʈɸ ὅ ȟ
ȟ
Ὃ 

 

ɸʣʠʤʙʘʡ ɸ.ɾ. 

ʤʘʛʠʩʪʨʘʥʪ 2-ʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 7ʄ05401-ʄʘʪʝʤʘʪʠʢʘ 

Alimbai98@bk.ru 

ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ.ɻʫʤʠʣʝʚʘ, ʅʫʨ-ʉʫʣʪʘʥ, ʂʘʟʘʭʩʪʘʥ 

 

ɺ ʢʨʫʛʝ ʝʜʠʥʠʯʥʦʛʦ ʨʘʜʠʫʩʘ G  ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ύ ό Ὥὺ   ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 
ʥʝʣʠʥʝʡʥʦʝ ʠʥʪʝʛʨʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ   

  

),()( wSw rr =                                                                (1) 

 

ʛʜʝ ʦʧʝʨʘʪʦʨ )(wSr  ʠʤʝʝʪ ʚʠʜ: 
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ʏʝʨʝʟ ɜ ʦʙʦʟʥʘʯʝʥʘ ʛʨʘʥʠʮʘ ʦʙʣʘʩʪʠ G . 

ʂ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʠʥʪʝʛʨʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢʨʘʝʚʳʝ ʟʘʜʘʯʠ ʜʣʷ 

ʫʨʘʚʥʝʥʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʨʘʝʚʫʶ ʟʘʜʘʯʫ ʩ ʥʘʢʣʦʥʥʦʡ ʧʨʦʠʟʚʦʜʥʦʡ, 

ʧʫʪʝʤ ʧʝʨʝʭʦʜʘ ʚʥʘʯʘʣʝ ʢ ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ, ʘ ʟʘʪʝʤ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʥʦʛʦ ʛʦʜʦʛʨʘʬʘ [1]. ɼʘʥʥʳʡ ʧʝʨʝʭʦʜ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ 

ʨʘʟʨʝʰʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚ ʧʦʜʦʙʨʘʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʪʝʤ ʩʘʤʳʤ ʜʦʢʘʟʳʚʘʶʪʩʷ ʪʝʦʨʝʤʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʟʘʜʘʯ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʟʨʝʰʠʤʦʩʪʴ ʥʝʣʠʥʝʡʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (1) ʠʩʩʣʝʜʫʝʪʩʷ 

ʚ ʥʝʢʦʪʦʨʦʤ ʰʘʨʝ ᴁ”ᴁ
ȟ
ȟ ὗ  ʚʝʩʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ɻʝʣʴʜʝʨʘ ὅ ȟ

ȟ
Ὃȟ  π ‘ ρȟπ

‗ ρȟ ʛʜʝ ʥʦʨʤʘ ʵʣʝʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦʤ [2]: 
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ᴁ”ᴁ
ȟ
ȟ ÓÕÐ

ȟ ᶰ
ὶ᷾

ȿ”ύ ”ύ ȿ

ȿύ ύȿ
ÓÕÐ
ᶰ
ὶ ȿ”ύȿȟ 

 

ʟʜʝʩʴ ὶ ʠ ὶ᷾  ï ʚʝʩʦʚʳʝ ʬʫʥʢʮʠʠ: 

 

ὶ ÍÉÎ
ᶰ
ȿύ ὸȿȟ   ὶ᷾ ÍÉÎ

ᶰ
ȿύ ὸȿȟȿύ ὸȿȢ 

 

ɺʳʙʦʨ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʳʣ ʩʚʷʟʘʥ ʩ ʩʠʥʛʫʣʷʨʥʦʩʪʴʶ ʠʥʪʝʛʨʘʣʴʥʳʭ ʦʧʝʨʘʪʦʨʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ )(wSr , ʘ ʪʘʢʞʝ ʚʠʜʦʤ ʬʫʥʢʮʠʠ  )(wF¡ . 

ʇʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʊʝʦʨʝʤʘ 1. ʇʫʩʪʴ ”ύȟὪύȟὥύȟὦύ ᶰὅ ȟ
ȟ
Ὃȟ  π ‘ ρȟπ ‗ ρȟ ʪʦʛʜʘ 

ʦʧʝʨʘʪʦʨ )(wSr  ʚʠʜʘ (2) ʦʪʦʙʨʘʞʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʩʝʙʷ, ʧʨʠʯʝʤ 

 

ᴁὛ”ᴁ
ȟ
ȟ ὅᴁ”ᴁ

ȟ
ȟ ȟ 

 

ʛʜʝ ὅ - ʥʝʢʦʪʦʨʘʷ ʧʦʩʪʦʷʥʥʘʷ, ʥʝ ʟʘʚʠʩʷʱʘʷ ʦʪ ”ύȢ 
 ʊʝʦʨʝʤʘ 2. ʉʠʥʛʫʣʷʨʥʦʝ ʠʥʪʝʛʨʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ (1) ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ 

ʨʝʰʝʥʠʝ ” ”ύ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʦ, ʢʘʢ ʧʨʝʜʝʣ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

” ύ Ὓ” ύ , ὲ πȟρȟςȟȣȟʪ.ʝ. 

 

”ύ ÌÉÍ
ᴼ
” ύȟ 

 

ʧʨʠʯʝʤ ʚ ʢʘʯʝʩʪʚʝ ” ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʣʶʙʦʡ ʵʣʝʤʝʥʪ ʠʟ ʰʘʨʘ ᴁ”ᴁ
ȟ
ȟ ὗ .  

ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤ 1 ʠ 2 ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʩʚʦʡʩʪʚʘ ʥʝʢʦʪʦʨʳʭ ʦʧʝʨʘʪʦʨʦʚ, ʠʟʫʯʝʥʥʳʭ ʨʘʥʝʝ ʚ ʨʘʙʦʪʝ [3], ʧʨʠʥʮʠʧ 

ʩʞʠʤʘʶʱʠʭ ʦʪʦʙʨʘʞʝʥʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʀʛʣʠʢʦʚ ɸ. ʂʨʘʝʚʳʝ ʟʘʜʘʯʠ ʩʦ ʩʚʦʙʦʜʥʦʡ ʛʨʘʥʠʮʝʡ ʜʣʷ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ 

ʜʚʠʞʝʥʠʷ ʥʝʩʞʠʤʘʝʤʦʡ ʠʜʝʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ. ɺʠʭʨʝʚʳʝ ʢʦʣʴʮʘ. ï ɸʣʤʘʪʳ: ɻʳʣʳʤ, 1995. ï 

43 c. 

2. ɺʦʣʢʦʚ ɽ.ɸ. ʆ ʛʨʘʥʠʮʘʭ ʧʦʜʦʙʣʘʩʪʝʡ, ʚʝʩʦʚʳʭ ʢʣʘʩʩʘʭ ɻʝʣʴʜʝʨʘ ʠ ʨʝʰʝʥʠʷ ʚ ʵʪʠʭ 
ʢʣʘʩʩʘʭ ʫʨʘʚʥʝʥʠʷ ʇʫʘʩʩʦʥʘ // ʊʨʫʜʳ ʄʀɸʅ ʉʉʉʈ. ï 1972. ï ʊ. 117. ï ʉ. 75-99. 

3. ʂʦʰʢʘʨʦʚʘ ɹ.ʉ. ʂʨʘʝʚʘʷ ʟʘʜʘʯʘ ʩʦ ʩʚʦʙʦʜʥʦʡ ʛʨʘʥʠʮʝʡ ʜʣʷ ʚʳʨʦʞʜʘʶʱʝʡʩʷ 

ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ // ɼʠʩʩ. ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯ.ʩʪʝʧʝʥʠ ʢ.ʬ.-ʤ.ʥ. 

ï ɸʣʤʘʪʳ, 2005. ï 96 ʩ. 
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 Technical sciences 

 

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʉʀʉʊɽʄ ɺʓʉʆʂʆʊɽʄʇɽʈɸʊʋʈʅʆɻʆ 

ʀʉʇɸʈʀʊɽʃʔʅʆɻʆ ʆʍʃɸɾɼɽʅʀʗ ɼɺʉ ʉ ʇʆɺʓʐɽʅʅʓʄʀ 

ʊɽʄʇɽʈɸʊʋʈɸʄʀ ʆʍʃɸɾɼɸʖʑɽɻʆ ʊɽʃɸ 

 

ɸʣʤʘʤʤʘʜʦʚ ʅʠʟʘʤʠ ʄʘʤʝʜʘʣʠ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʘʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʄʦʨʩʢʘʷ ɸʢʘʜʝʤʠʷ 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʨʘʟʚʠʪʠʷ 

ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʦʪʳ (ʂʉʋʊ) ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʥʘ ʦʩʥʦʚʝ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ (ɺʊʀʆ) ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥʥʳʤʠ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʤʝʥʷʝʤʳʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʨʘʙʦʯʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʜʘʚʣʝʥʠʝ). 

ʋʪʠʣʠʟʘʮʠʷ ʚʪʦʨʠʯʥʦʡ ʪʝʧʣʦʪʳ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦʯʪʠ ʚʩʝʭ ʪʠʧʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʦʩʥʦʚʝ ʧʦʨʰʥʝʚʳʭ 

ɼɺʉ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʦʪʳ ʥʘ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ ʩ 

ʧʦʨʰʥʝʚʳʤʠ ɼɺʉ, ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʦʧʨʝʜʝʣʸʥʥʳʭ ʩʣʦʞʥʦʩʪʝʡ.  

ʅʘʧʨʠʤʝʨ, ʚ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ (ɻʊʋ), ʚʩʷ ʪʝʧʣʦʪʘ, ʦʪʚʦʜʠʤʘʷ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ - ʵʪʦ ʦʩʪʘʪʦʯʥʘʷ ʵʥʪʘʣʴʧʠʷ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ, ʘ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʚʪʦʨʠʯʥʦʡ ʪʝʧʣʦʪʳ 

ɼɺʉ, ʧʦʯʪʠ ʚ ʨʘʚʥʳʭ ʧʨʦʧʦʨʮʠʷʭ, ʪʝʨʷʝʪʩʷ ʢʘʢ ʩ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ, ʪʘʢ ʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʦʭʣʘʞʜʝʥʠʷ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʚʪʦʨʠʯʥʦʡ ʪʝʧʣʦʪʳ, ʩʙʨʘʩʳʚʘʝʤʦʡ ɻʊʋ, 

ʧʦʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʪʦ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʭʦʞʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ɼɺʉ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʢʘʢ ʧʦ 

ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʘ ʪʝʨʷʝʤʦʛʦ ʩ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ, ʪʘʢ ʠ ʪʝʧʣʘ, ʦʪʚʦʜʠʤʦʛʦ ʚ ʩʠʩʪʝʤʫ 

ʦʭʣʘʞʜʝʥʠʷ.  

 

ɺʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ɼɺʉ  

 

ʉʧʦʩʦʙ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ (ɺʊʆ) ɼɺʉ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʥʘ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʞʠʜʢʦʩʪʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ, ʩ ʜʘʚʣʝʥʠʷʤʠ ʚ ʢʦʥʪʫʨʝ 

ʦʭʣʘʞʜʝʥʠʷ ʚʳʰʝ ʜʘʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʚʳʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʢʦʥʪʫʨʝ 

ʦʭʣʘʞʜʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʛʨʝʚʘ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ (ʆɾ), ʙʝʟ ʝʸ 

ʢʠʧʝʥʠʷ, ʜʦ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʊʝʤʧʝʨʘʪʫʨʳ ʆɾ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ 

ʚʳʰʝ 115-120Áʉ. ʊʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʛʨʝʚʘ ʆɾ ʜʦ 115-120Áʉ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠ ʚ ʦʙʳʯʥʳʭ 

ʩʠʩʪʝʤʘʭ ʦʭʣʘʞʜʝʥʠʷ. ɺʝʨʭʥʠʡ ʧʨʝʜʝʣ ʪʝʤʧʝʨʘʪʫʨ ʚ ʩʠʩʪʝʤʘʭ ɺʊʆ ʨʝʜʢʦ ʧʨʝʚʳʰʘʝʪ 135Áʉ, 

ʭʦʪʷ ʝʩʪʴ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʘʥʦʚʢʘʭ ɼɺʉ ʩ ʩʠʩʪʝʤʘʤʠ ɺʊʆ, ʛʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʜʦʩʪʠʛʘʝʪ 

180Áʉ.  

ɺʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʩʦ ʩʪʘʜʠʝʡ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʝʨʝʛʨʝʪʦʡ ʆɾ ʚ 

ʧʘʨ, ʧʨʠʥʷʪʦ ʦʙʦʟʥʘʯʘʪʴ ʢʘʢ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ ʠʩʧʘʨʠʪʝʣʴʥʦʝ ʦʭʣʘʞʜʝʥʠʝ (ɺʊʀʆ). 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ (ʢʨʫʧʥʳʝ ʩʫʜʦʚʳʝ, ʪʝʧʣʦʚʦʟʥʳʝ ʠ ʩʪʘʮʠʦʥʘʨʥʳʝ ʫʩʪʘʥʦʚʢʠ 

ɼɺʉ) ʧʦʣʫʯʠʣʠ, ʢʘʢ ʩʠʩʪʝʤʳ ʯʠʩʪʦ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ, ʪʘʢ ʠ ʠʩʧʘʨʠʪʝʣʴʥʳʝ.  

     ɺ ʯʠʩʪʦʤ ʚʠʜʝ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɺʊʆ ʠ ɺʊʀʆ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ 

ɼɺʉ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥʥʳʤ, ʥʦ ʥʝ ʤʘʣʦʚʘʞʥʳʤ ʨʷʜʦʤ ʩʦʙʩʪʚʝʥʥʳʭ 

ʜʦʩʪʦʠʥʩʪʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʭʣʘʞʜʝʥʠʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ 

ʧʦʚʳʰʝʥʥʳʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʂʇɼ ɼɺʉ ʩ ʩʠʩʪʝʤʘʤʠ ɺʊʆ, ʚ ʩʠʣʫ ʤʝʥʴʰʝʡ ʚʷʟʢʦʩʪʠ ʤʘʩʣʘ ʧʨʠ 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʪʝʧʣʦʦʙʤʝʥ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʘʶʱʝʛʦ ʪʝʣʘ ʧʦʟʚʦʣʷʶʪ, ʧʨʠ ʟʘʜʘʥʥʦʤ ʪʝʧʣʦʚʦʤ ʧʦʪʦʢʝ, 

ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʠʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ. ɺʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʝʥʦʢ 

ʮʠʣʠʥʜʨʦʚ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʜʝʥʩʘʮʠʠ ʥʘ ʥʠʭ ʚʣʘʛʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ, ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʝ ʪʝʧʣʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʜʝʪʘʣʝʡ ʜʚʠʛʘʪʝʣʷ ʠ ʪ.ʧ. 
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ʆʜʥʘʢʦ ʦʩʥʦʚʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʳ ɺʊʀʆ ʧʦʣʫʯʠʣʠ ʧʨʠ ʨʘʙʦʪʝ ʚ 

ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʘ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʙʘʟʝ ʧʦʨʰʥʝʚʳʭ ɼɺʉ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʨʰʥʝʚʦʛʦ ɼɺʉ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ, ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʣʦʚʦʡ 

ʫʩʪʘʥʦʚʢʝ, ʚʳʟʳʚʘʝʪ ʨʷʜ ʦʧʨʝʜʝʣʸʥʥʳʭ ʩʣʦʞʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʧʨʦʩʘʤʠ ʫʪʠʣʠʟʘʮʠʠ 

ʚʪʦʨʠʯʥʦʡ ʪʝʧʣʦʪʳ, ʦʪʚʦʜʠʤʦʡ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ɼʚʘ ʩʧʦʩʦʙʘ ʦʪʚʦʜʘ ʚʪʦʨʠʯʥʦʡ ʪʝʧʣʦʪʳ ʧʦʨʰʥʝʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, 

ʚʳʥʫʞʜʘʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʢʘʢ ʪʝʧʣʘ ʦʪʭʦʜʷʱʝʛʦ ʩ 

ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ, ʪʘʢ ʠ ʯʘʩʪʠ ʪʝʧʣʘ ʪʝʨʷʝʤʦʡ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ. 

 ʇʨʠʯʝʤ ʝʩʣʠ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʘ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ɼɺʉ ʤʦʞʥʦ, ʢʘʢ ʠ ʥʘ ɻʊʋ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʝʧʣʦʦʙʤʝʥʥʳʝ ʘʧʧʘʨʘʪʳ, ʪʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʫʪʠʣʠʟʘʮʠʠ 

ʪʝʧʣʘ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʨʘʙʦʪʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. 

     ʆʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʘ, ʦʪʚʦʜʠʤʦʛʦ ʚ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ 

ʜʚʠʛʘʪʝʣʷ, ʟʘʜʘʯʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʩʪʘʥʜʘʨʪʥʳʭ 

ʞʠʜʢʦʩʪʥʳʭ ʩʠʩʪʝʤʘʭ ʦʭʣʘʞʜʝʥʠʷ, ʪʝʧʣʦʥʦʩʠʪʝʣʴ (ʚʦʜʘ, ʚʦʟʜʫʭ), ʠʤʝʝʪ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʦʯʝʥʴ ʥʠʟʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ 

ʪʝʣʘ ʚ ʫʪʠʣʠʟʘʮʠʦʥʥʦʤ ʮʠʢʣʝ. ʊʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ (ʚʦʜʘ, ʘʥʪʠʬʨʠʟ) ʚ 

ʢʦʥʪʫʨʝ ʦʭʣʘʞʜʝʥʠʷ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 85-95Áʉ, ʯʪʦ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ ʜʣʷ 

ʚʦʜʳ ʧʨʠ ʥ.ʫ., ʪ.ʝ. ʦʭʣʘʞʜʘʶʱʝʝ ʪʝʣʦ ʥʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʦʚ ʦʭʣʘʞʜʘʶʱʝʛʦ ʘʛʝʥʪʘ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʫʪʠʣʠʟʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ. 

ɺʦʧʨʦʩʳ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʷʯʝʡ ʚʦʜʳ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʪʝʧʣʦʬʠʢʘʮʠʝʡ ʠ ʯʘʩʪʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʞʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʪʝʧʣʦʪʳ ʚ ʨʘʙʦʪʫ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʨʘʙʦʯʝʝ ʪʝʣʦ ʙʳʣʦ ʥʘ ʩʪʘʜʠʠ ʨʘʩʰʠʨʝʥʠʷ ʚ 

ʛʘʟʦʦʙʨʘʟʥʦʡ ʬʦʨʤʝ ʠ ʠʤʝʣʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʘʪʴ ʜʚʝ ʟʘʜʘʯʠ - ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʜʚʠʛʘʪʝʣʷ ʠ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʪʝʧʣʦ ʚʳʥʫʞʜʝʥʥʦ ʪʝʨʷʝʤʦʝ ʧʨʠ ʵʪʦʤ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʨʫʙʘʰʢʝ ʦʭʣʘʞʜʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʛʨʝʚʘʪʴ ʦʭʣʘʞʜʘʶʱʠʝ ʞʠʜʢʦʩʪʠ ʜʦ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʊʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ 

ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʝʧʝʥʴʶ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ, ʘ ʧʦʣʫʯʘʝʤʳʡ ʥʘʩʳʱʝʥʥʳʡ 

ʧʘʨ ʫʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ʊʘʢ, ʜʣʷ ʧʨʠʚʝʜʸʥʥʦʡ ʚʳʰʝ, 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʚ 135Áʉ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝ ʜʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʥʦʛʦ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʩʦʩʪʘʚʠʪ 

0,3 ʄʇʘ, ʘ ʧʨʠ 180Áʉ - 1,0 ʄʇʘ. 

ʉʪʦʠʪ ʩʪʨʝʤʠʪʴʩʷ ʠ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ 

ʠ ʜʘʚʣʝʥʠʷ ʧʘʨʘ ʚ ʩʠʩʪʝʤʘʭ ɺʊʀʆ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ 

ʫʤʝʥʴʰʘʝʪ ʜʦʣʶ ʪʝʧʣʘ ʦʪʭʦʜʷʱʫʶ ʦʪ ʮʠʣʠʥʜʨʦʚ ʚ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ ʠ ʧʦʚʳʰʘʝʪ 

ʪʝʨʤʠʯʝʩʢʠʡ ʂʇɼ ɼɺʉ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʘʨʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʚ ʩʠʩʪʝʤʘʭ ɺʊʀʆ ʩ 

ʫʚʝʣʠʯʝʥʥʦʡ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ ʤʘʩʩʫ, ʛʘʙʘʨʠʪʳ ʠ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʦʛʦ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʧʘʨʦʩʠʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʧʦʨʘ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘʭ, ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʘʨʦʚʳʭ ʨʘʩʰʠʨʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʘʶʱʝʛʦ ʪʝʣʘ ʚ ʩʠʩʪʝʤʘʭ ʦʭ-

ʣʘʞʜʝʥʠʷ ɼɺʉ - ʵʪʦ ʥʝ ʩʣʫʯʘʡʥʳʡ ʬʘʢʪʦʨ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ ʠ ʪʠʧʘ, ʩʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʫʞʠʪ ʜʣʷ ʦʪʚʦʜʘ ʪʝʧʣʦʪʳ, ʦʪ ʦʩʥʦʚʥʳʭ, ʥʘʠʙʦʣʝʝ ʪʝʧʣʦʥʘʛʨʫʞʝʥʥʳʭ ʜʝʪʘʣʝʡ 

ʜʚʠʛʘʪʝʣʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʕʪʘ ʩʠʩʪʝʤʘ ʧʨʠ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ 

ʩʪʘʙʠʣʴʥʦʝ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʝʪʘʣʝʡ ʮʠʣʠʥʜʨʦʧʦʨʰʥʝʚʦʡ ʛʨʫʧʧʳ (ʎʇɻ), 

ʦʪʚʝʯʘʶʱʝʝ ʥʘʠʚʳʛʦʜʥʝʡʰʝʤʫ  ʩʦʯʝʪʘʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ 

ʠʟʥʦʩʘʭ ʜʝʪʘʣʝʡ.  ʊʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʘʶʱʝʛʦ ʪʝʣʘ ʚʳʙʠʨʘʝʪʩʷ ʩ ʫʯʸʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʘʢ 

ʟʘʜʘʥʥʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʜʚʠʛʘʪʝʣʷ, ʪʘʢ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʠʧʝʥʠʷ ʠ 

ʠʩʧʘʨʝʥʠʷ ʦʭʣʘʞʜʘʶʱʝʛʦ ʪʝʣʘ ʚ ʢʦʥʪʫʨʘʭ ʮʠʨʢʫʣʷʮʠʠ, ʚʦ ʠʟʙʝʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʦʚʳʭ 

ʧʨʦʙʦʢ ʠ ʧʦʤʧʘʞʘ ʥʘʩʦʩʦʚ.  ʇʨʠ ʧʝʨʝʚʦʜʝ ʩʪʘʥʜʘʨʪʥʳʭ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ ʥʘ ɺʊʆ, ʵʪʠ 

ʫʩʣʦʚʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʤʘʢʩʠʤʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʆɾ. 
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ɹʝʟ ʚʳʧʦʣʥʝʥʠʷ ʨʷʜʘ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʆɾ ʚ ʦʙʳʯʥʳʭ 

ʩʠʩʪʝʤʘʭ ʦʭʣʘʞʜʝʥʠʷ, ʜʘʞʝ ʙʝʟ ʫʯʸʪʘ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ, ʧʨʠʚʝʜʸʪ ʢ ʪʝʧʣʦʚʦʡ 

ʧʝʨʝʥʘʧʨʷʞʸʥʥʦʩʪʠ ʜʝʪʘʣʝʡ ʜʚʠʛʘʪʝʣʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʎʇɻ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʚʳʭʦʜʫ 

ʜʚʠʛʘʪʝʣʷ ʠʟ ʩʪʨʦʷ. 

ɼʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʦʩʥʦʚʥʳʭ, ʥʘʠʙʦʣʝʝ ʪʝʧʣʦʥʘʧʨʷʞʸʥʥʳʭ ʜʝʪʘʣʝʡ ʜʚʠʛʘʪʝʣʷ, ʠ ʧʨʦʛʥʦʟ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʣʠʰʴ ʧʨʠ ʥʘʣʠʯʠʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ ʵʪʠʭ ʜʝʪʘʣʝʡ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʫʶ 

ʦʮʝʥʢʫ ʥʘʜʝʞʥʦʩʪʠ ʪʝʧʣʦʥʘʧʨʷʞʸʥʥʳʭ ʜʝʪʘʣʝʡ ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦ ʪʝʤʧʝʨʘʪʫʨʘʤ ʚ 

ʦʪʜʝʣʴʥʳʭ ʪʦʯʢʘʭ ʠʣʠ ʟʦʥʘʭ ʜʝʪʘʣʝʡ. 

ʇʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʢʘʭ ʎʇɻ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʫʯʸʪʦʤ 

ʤʘʪʝʨʠʘʣʘ ʜʝʪʘʣʝʡ, ʫʩʣʦʚʠʡ ʠʭ ʨʘʙʦʪʳ, ʩʦʨʪʘ ʪʦʧʣʠʚʘ ʠ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʜʚʠʛʘʪʝʣʶ ʠ ʪ.ʧ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʣʦʥʝʥʠʷ ʠʟʤʝʨʷʝʤʳʭ, ʦʙʳʯʥʦ ʚ 

ʩʪʝʥʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʪʝʤʧʝʨʘʪʫʨ ʦʪ ʪʝʤʧʝʨʘʪʫʨ, ʠʤʝʶʱʠʭ ʤʝʩʪʦ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ ʚ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʀʩʭʦʜʷ ʠʟ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʚʠʛʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʝʜʝʣʴʥʳʤʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʝʪʘʣʝʡ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ  ʩʧʣʘʚʦʚ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 

250-350Áʉ, ʠʟ ʯʫʛʫʥʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ - 400-450Áʉ, ʠʟ ʩʪʘʣʝʡ 450-500Áʉ, ʠʟ ʞʘʨʦʧʨʦʯʥʳʭ 

ʩʪʘʣʝʡ - 600-650Áʉ.  

ʇʨʝʚʳʰʝʥʠʝ ʵʪʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ, ʫʭʫʜʰʘʝʪ 

ʝʛʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʚʝʜʸʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʠ ʥʘʜʸʞʥʦʩʪʠ 

ʜʝʪʘʣʝʡ. 

ʊʝʤʧʝʨʘʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ, ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʩ ʤʘʩʣʦʤ, ʜʦʣʞʥʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʘʯʝʩʪʚʫ ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʩʝʣ ʠ ʥʝ ʚʳʭʦʜʠʪʴ ʟʘ ʫʨʦʚʝʥʴ ʟʥʘʯʝʥʠʡ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʣʘʢʦʚ ʠ ʥʘʛʘʨʦʦʙʨʘʟʦʚʘʥʠʝ. ʅʘʯʘʣʦ 

ʣʘʢʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʩʝʣ ʙʝʟ ʧʨʠʩʘʜʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʫʞʝ ʧʨʠ 

180-200Áʉ, ʩ ʧʨʠʩʘʜʢʘʤʠ - ʧʨʠ 240-260Áʉ. ʄʘʩʣʘ ʥʘ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʇʨʠ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʸʪʘʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ 

ʚʝʣʠʯʠʥʳ, ʧʨʠʥʠʤʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʚʝʩʪʠ ʦʪ ʜʝʪʘʣʝʡ 

ʜʚʠʛʘʪʝʣʷ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʦʞʝʥʠʡ ʠʟʣʦʞʝʥʥʳʭ ʚ (5, ʩʪʨ. 23-33): 

ç...ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʮʝʥʢʠ ʪʝʧʣʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʝʪʘʣʝʡ ʷʚʣʷʶʪʩʷ 

ʣʦʢʘʣʴʥʳʝ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʳʝ ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʠ. ʆʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ, ʷʚʣʷʝʪʩʷ ʪʦ ʯʪʦ, ʠʩʧʦʣʴʟʫʷ ʝʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʪʝʧʣʦʚʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʜʚʠʛʘʪʝʣʝʡ, ʨʘʩʧʦʣʘʛʘʷ ʪʦʣʴʢʦ ʜʘʥʥʳʤʠ ʦ ʪʝʤʧʝ-

ʨʘʪʫʨʘʭ  ʪʝʧʣʦʚʦʩʧʨʠʥʠʤʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʛʠʣʴʟ ʠ ʛʦʣʦʚʦʢ ʮʠʣʠʥʜʨʦʚ. ʊ.ʝ. ʜʣʷ ʛʠʣʴʟ ʠ 

ʛʦʣʦʚʦʢ ʮʠʣʠʥʜʨʦʚ ʚʦʟʤʦʞʥʘ ʧʨʠʙʣʠʞʸʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʦʣʝʡ ʪʝʤʧʝʨʘʪʫʨ 

ʪʝʧʣʦʚʦʩʧʨʠʥʠʤʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʧʦʣʷ ʣʦʢʘʣʴʥʳʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ. ʇʨʠ ʵʪʦʤ 

ʧʨʝʜʝʣʴʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʥʝ ʧʨʝʚʟʦʡʜʝʪ 25%è. 

ɻʣʘʚʥʳʡ ʪʝʟʠʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʩʣʫʯʘʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʣʝʡ ʪʝʤʧʝʨʘʪʫʨ, ʠ ʝʩʪʝʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʢʘʭ, 

ʛʠʣʴʟ ʠ ʛʦʣʦʚʦʢ ʘʥʘʣʦʛʠʯʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʥʦ ʩ ʨʘʟʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʭʣʘʞʜʝʥʠʷ, ʙʫʜʝʪ 

ʚʳʜʝʨʞʠʚʘʪʴʩʷ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ, ʪ.ʝ. ʨʘʚʝʥʩʪʚʦ ʪʝʧʣʦʚʦʛʦ ʥʘʛʨʫʞʝʥʠʷ 

ʫʢʘʟʘʥʥʳʭ ʜʝʪʘʣʝʡ ʜʚʠʛʘʪʝʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʠʤʠ ʫʢʘʟʘʥʥʦʡ ʨʘʥʝʝ ʨʝʢʦʤʝʥ-

ʜʦʚʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ) ʜʝʪʘʣʝʡ ʮʠʣʠʥʜʨʦʧʦʨʰʥʝʚʦʡ ʛʨʫʧʧʳ ʠ 

ʛʦʣʦʚʢʠ ʮʠʣʠʥʜʨʘ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʢʘʭ ʠ ʟʦʥʘʭ.  

ʕʪʦ ʫʩʣʦʚʠʝ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʠ ʧʨʠ ʦʮʝʥʢʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʩʠʩʪʝʤ ɺʊʀʆ ʠ ʣʶʙʳʭ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʠʝ ʵʪʦʤʫ ʢʨʠʪʝʨʠʶ ʟʘʜʘʸʪ 

ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʠ ʧʨʠ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʘʭ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ. ɻʣʘʚʥʳʡ ʪʝʟʠʩ -  ʵʪʦ 
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ʨʘʚʝʥʩʪʚʦ ʣʦʢʘʣʴʥʳʭ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ (ʩ ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ï 25%) ʧʨʠ 

ʨʘʚʝʥʩʪʚʝ ʪʝʤʧʝʨʘʪʫʨ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʢʘʭ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʦʭʣʘʞʜʝʥʠʷ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʧʦʣʥʝ ʧʨʘʚʦʤʝʨʥʦ ʩʯʠʪʘʪʴ ʨʘʚʥʳʤʠ ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʦʚ ʦʪʭʦʜʷʱʠʝ ʢʘʢ ʚ 

ʦʙʳʯʥʫʶ, ʪʘʢ ʠ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ, ʧʨʠ ʚʳʜʝʨʞʠʚʘʥʠʠ ʫʩʣʦʚʠʷ 

ʨʘʚʝʥʩʪʚʘ ʪʝʤʧʝʨʘʪʫʨ (ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ) ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʢʘʭ (ʧʦʚʝʨʭʥʦʩʪʷʭ). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʘʭ ʥʦʚʳʭ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʟʥʘʯʝʥʠʝ 

ʫʜʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ ʦʪʭʦʜʷʱʝʛʦ ʚ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ, ʥʘ ʫʨʦʚʥʝ ʠʟʚʝʩʪʥʳʭ 

ʟʥʘʯʝʥʠʡ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʥʳʭ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ.  

ʊʘʢ ʥʘʧʨʠʤʝʨ ʜʣʷ ʙʳʩʪʨʦʭʦʜʥʳʭ ʜʠʟʝʣʝʡ ʵʪʘ ʚʝʣʠʯʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 2270-3700 

ʢɼʞ/ʢɺʪ.ʯ. (3, ʩʪʨ. 272). ɿʜʝʩʴ ʫʜʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ - ʚʝʣʠʯʠʥʘ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʩʨʝʜʥʝʤʫ ʪʝʧʣʦʚʦʤʫ ʧʦʪʦʢʫ. 

ʀʥʪʝʨʝʩʥʳʝ ʚʘʨʠʘʥʪʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ɺʊʀʆ ɼɺʉ ʧʨʝʜʣʦʞʝʥʳ ʚ 

ʨʘʙʦʪʘʭ [9, 10, 11, 12, 13].   

ʆʮʝʥʠʤ ʦʩʥʦʚʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʵʪʠʭ ʨʘʙʦʪʘʭ: 

ɸʚʪʦʨʳ, ʘʥʘʣʠʟʠʨʫʷ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ, ʠ ʦʮʝʥʠʚʘʷ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ, ʜʝʣʘʶʪ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʨʫʙʘʰʢʝ ʦʭʣʘʞʜʝʥʠʷ ɼɺʉ ʪʝʤʧʝʨʘʪʫʨ ʦʭʣʘʞʜʘʶʱʝʛʦ ʪʝʣʘ ʚʧʣʦʪʴ ʜʦ 300 Áʉ ʠ 

ʚʳʰʝ, ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʚʣʝʥʠʡ (ʜʣʷ ʥʘʩʳʱʝʥʥʦʡ ʚʦʜʳ ʜʦ 16,5 ʄʇʘ). ʅʦ 

ʜʦʩʪʠʞʝʥʠʝ ʥʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ 

ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʜʦʨʘʙʦʪʦʢ ʩʣʦʞʠʚʰʠʭʩʷ ʢʦʥʩʪʨʫʢʮʠʡ ɼɺʉ ʠ 

ʚʳʜʝʨʞʠʚʘʥʠʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʦʭʣʘʞʜʝʥʠʷ.   

ʇʦʧʳʪʘʝʤʩʷ ʠʭ, ʠʩʩʣʝʜʫʷ ʧʨʠʚʝʜʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʤʘʪʝʨʠʘʣʳ, ʠʭ ʦʙʦʙʱʠʪʴ: 

1. ʆʭʣʘʞʜʝʥʠʝ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ ʮʠʣʠʥʜʨʘ ʠ ʛʦʣʦʚʢʠ 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʦʙʲʸʤʦʤ ʦʭʣʘʞʜʘʶʱʝʛʦ ʪʝʣʘ (ʞʠʜʢʦʩʪʴ ʠʣʠ ʝʸ ʧʘʨʳ), ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʦʨʦʛʦ 

ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʭʣʘʞʜʘʝʤʦʛʦ 

ʫʯʘʩʪʢʘ. 

2. ʆʛʨʘʥʠʯʝʥʠʝ ʪʝʧʣʦʦʙʤʝʥʘ, ʚ ʦʩʥʦʚʥʦʤ ʢʦʥʚʝʢʪʠʚʥʦʛʦ, ʤʝʞʜʫ ʩʣʦʷʤʠ 

ʦʭʣʘʞʜʘʶʱʝʛʦ ʪʝʣʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʤʘʩʩʳ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ, ʚʳʟʚʘʥʥʦʝ 

ʠʩʧʘʨʝʥʠʝʤ ʝʸ ʯʘʩʪʠ ʠ ʧʦʜʘʯʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʤʧʝʥʩʠʨʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ, ʦʪ ʟʦʥ 

ʦʭʣʘʞʜʝʥʠʷ ʩ ʤʝʥʴʰʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʢ ʟʦʥʘʤ ʩ ʙʦʣʴʰʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. 

3. ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʚʠʛʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ ʪʘʢ, ʯʪʦʙʳ ʛʦʣʦʚʢʘ ʮʠʣʠʥʜʨʘ 

ʥʘʭʦʜʠʣʘʩʴ ʚʳʰʝ ʠʣʠ, ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʦʩʥʦʚʘʥʠʝʤ ʮʠʣʠʥʜʨʘ. 

4. ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʭʣʘʞʜʝʥʠʷ ʮʠʣʠʥʜʨʘ ʠ ʛʦʣʦʚʢʠ ʮʠʣʠʥʜʨʘ ʜʦ 

ʟʥʘʯʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʳʡ ʦʪʚʦʜ ʪʝʧʣʘ ʚ ʦʭʣʘʞʜʘʶʱʫʶ ʩʨʝʜʫ ʩ ʟʘʜʘʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ. ʂʦʥʢʨʝʪʥʘʷ ʩʪʝʧʝʥʴ ʫʚʝʣʠʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʨʘʩʯʸʪʘ.  

5. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʠʩʪʝʤʳ ɺʊʀʆ ʩ 

ʧʦʚʳʰʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʊʝʧʣʦʠʟʦʣʷʮʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʫʩʪʘʥʦʚʢʘ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʪ.ʜ. 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ɺʊʀʆ 

 

ʂʨʦʤʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ɺʊʀʆ ʚ ʨʘʙʦʪʘʭ [12, 13] 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʜʝʡʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʩ ʩʠʩʪʝʤʦʡ ɺʊʀʆ: çʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ 

ʞʠʜʢʦʩʪʠ ʚ ʩʠʩʪʝʤʘʭ ʦʭʣʘʞʜʝʥʠʷ ɼɺʉ ʠ ʩʪʝʧʝʥʠ ʝʸ ʚʣʠʷʥʠʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ 

ʫʪʠʣʠʟʘʮʠʠ ʚʪʦʨʠʯʥʦʡ ʪʝʧʣʦʪʳ, ʩ ʫʯʸʪʦʤ ʧʨʝʜʣʦʞʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʜʦʨʘʙʦʪʦʢ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʝʡʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ ʂʉʋʊ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ, 

ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʘ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ, ʪʘʢ ʠ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷè.  

ɺ ʩʠʣʫ ʤʘʣʦʠʟʚʝʩʪʥʦʩʪʠ ʨʘʙʦʪ ʘʚʪʦʨʦʚ, ʝʱʸ ʨʘʟ ʧʨʠʚʝʜʸʤ ʦʧʠʩʘʥʠʝ 
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ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ ʜʝʡʩʪʚʫʶʱʝʡ ʫʩʪʘʥʦʚʢʠ.  

ʇʘʨʦʛʝʥʝʨʠʨʫʶʱʘʷ ʯʘʩʪʴ ʚʳʧʦʣʥʝʥʘ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʝʤʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʘʧʧʘʨʘʪʘʤʠ ï ʵʢʦʥʦʤʘʡʟʝʨʦʤ (ʚʦʜʦʧʦʜʦʛʨʝʚʘʪʝʣʝʤ), ʢʦʪʣʦʤ-ʠʩʧʘʨʠʪʝʣʝʤ 

ʠ ʧʘʨʦʧʝʨʝʛʨʝʚʘʪʝʣʝʤ.  

ʄʦʜʝʣʴ ʩʦʟʜʘʥʘ ʥʘ ʦʩʥʦʚʝ ʤʘʣʦʤʦʱʥʦʛʦ, ʜʚʫʭʪʘʢʪʥʦʛʦ ɼɺʉ ʧʝʨʝʚʝʜʸʥʥʦʛʦ ʥʘ ɺʊʀʆ 

ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɹʘʟʦʚʳʡ ʜʚʠʛʘʪʝʣʴ - ʦʜʥʦʮʠʣʠʥʜʨʦʚʳʡ, ʢʘʨʙʶʨʘʪʦʨʥʳʡ ʩ 

ʚʦʟʜʫʰʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ ʠ ʨʘʙʦʯʠʤ ʦʙʲʸʤʦʤ ʮʠʣʠʥʜʨʘ 50 ʩʤ3. ʅʦʤʠʥʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʘʷ 

ʤʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 0,75 ʢɺʪ ʧʨʠ 4500 ʦʙ/ʤʠʥ. ɼʝʡʩʪʚʠʪʝʣʴʥʘʷ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ - 6,4.  

ʇʝʨʝʚʦʜ ʥʘ ʩʠʩʪʝʤʫ ɺʊʀʆ ʟʘʢʣʶʯʘʣʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʨʸʙʝʨ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʦʟʜʫʰʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ, ʮʠʣʠʥʜʨ ʜʚʠʛʘʪʝʣʷ ʚʤʝʩʪʝ ʩ ʛʦʣʦʚʢʦʡ ʙʳʣʠ 

ʟʘʢʣʶʯʝʥʳ ʚ ʩʪʘʣʴʥʦʡ, ʛʝʨʤʝʪʠʯʥʳʡ, ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʳʡ ʢʦʞʫʭ. ɺ ʚʳʭʣʦʧʥʦʡ ʩʠʩʪʝʤʝ 

ʜʚʠʛʘʪʝʣʷ, ʪʘʢʞʝ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʦʡ, ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘʚʠʪʳʝ ʠʟ ʤʝʜʥʳʭ ʪʨʫʙʦʢ 

ʧʘʨʦʧʝʨʝʛʨʝʚʘʪʝʣʴ ʠ ʚʦʜʦʧʦʜʦʛʨʝʚʘʪʝʣʴ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ (ʵʢʦʥʦʤʘʡʟʝʨ), ʦʙʨʘʟʫʶʱʠʝ 

ʚʤʝʩʪʝ ʩ ʢʦʞʫʭʦʤ ʧʘʨʦʛʝʥʝʨʠʨʫʶʱʫʶ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʫʪʠʣʠʟʘʮʠʠ. ʇʦʜʘʯʘ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ 

ʚ ʩʠʩʪʝʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʥʦʤʥʳʤ ʥʘʩʦʩʦʤ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ. 

ʂʦʤʧʣʝʢʩʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʘʥʥʦʡ ʤʦʜʝʣʠ ɼɺʉ ʩ 

ʫʪʠʣʠʟʘʮʠʝʡ ʚʪʦʨʠʯʥʦʛʦ ʪʝʧʣʘ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʤʘʣʦʛʘʙʘʨʠʪʥʦʤ ʤʦʪʦʨʥʦʤ ʩʪʝʥʜʝ, 

ʦʩʥʘʱʝʥʥʦʤ ʙʘʣʘʥʩʠʨʥʦʡ ʤʘʰʠʥʦʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʉʪʝʥʜ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʳʪʘʥʠʡ 

ʤʘʣʦʤʦʱʥʳʭ ɼɺʉ (ʜʦ 2 ʢɺʪ), ʠ ʦʩʥʘʱʸʥ ʦʩʥʦʚʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʠ ʢʦʤʧʣʝʢʩʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʤ, ʢʘʢ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʤʦʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ  ɼɺʉ, ʚʢʣʶʯʘʷ 

ʩʠʩʪʝʤʫ ʠʥʜʠʮʠʨʦʚʘʥʠʷ ʠ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨ, ʪʘʢ ʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʚʩʝʡ ʩʠʩʪʝʤʳ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʮʝʣʦʤ. ʂʨʦʤʝ ʫʞʝ 

ʫʧʦʤʠʥʘʚʰʝʛʦʩʷ ʚʦʜʷʥʦʛʦ ʥʘʩʦʩʘ: - ʢʦʥʜʝʥʩʘʪʦʨ ʧʘʨʘ, ʩʯʸʪʯʠʢ ʧʘʨʘ, ʘʚʪʦʥʦʤʥʳʝ ʚʦʜʷʥʳʝ 

ʢʦʪʸʣ-ʠʩʧʘʨʠʪʝʣʴ ʠ ʧʘʨʦʧʝʨʝʛʨʝʚʘʪʝʣʴ ʩ ʛʘʟʦʚʳʤ ʦʪʦʧʣʝʥʠʝʤ, ʩʠʩʪʝʤʘ ʪʝʨʤʦʤʝʪʨʠʨʦʚʘʥʠʷ, 

ʨʘʟʣʠʯʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʠ ʟʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ɺʊʆ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʦʭʣʘʞʜʘʶʱʝʛʦ ʪʝʣʘ ʠ 

ʦʮʝʥʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʦʭʣʘʞʜʝʥʠʷ. ɺʪʦʨʘʷ ʯʘʩʪʴ - 

ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʩʠʩʪʝʤʘʭ ɺʊʆ ʠ ɺʊʀʆ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʦʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ - ʵʪʦ ʩʥʷʪʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʩʢʦʨʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʘʪʝʣʷ, ʠ 

ʩʦʩʪʘʚʣʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ, ʢʘʢ ʩʠʩʪʝʤʳ ʫʪʠʣʠʟʘʮʠʠ, ʪʘʢ ʠ ʚʩʝʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʮʝʣʦʤ, ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ (ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʆɾ ï ʚʦʜʘ).  

     

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʩʠʩʪʝʤʳ ɺʊʀʆ 

 

ʉʫʤʤʠʨʫʷ ʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʘʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʦʡ ʚʦʟʜʫʰʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʜʚʠʛʘʪʝʣʴ ʩ 

ʠʩʧʘʨʠʪʝʣʴʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ ʦʙʣʘʜʘʣ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʆɾ ʚ ʨʫʙʘʰʢʝ 

ʜʦ 204 Áʉ, ʥʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʧʨʠ ʨʝʟʢʦʤ ʩʫʞʝʥʠʠ ʟʦʥʳ ʫʩʪʦʡʯʠʚʳʭ ʦʙʦʨʦʪʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ 180 Áʉ ʜʣʷ ʙʘʟʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩ ʚʦʟʜʫʰʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʥ 

ʧʦʣʥʦʩʪʴʶ ʪʝʨʷʣ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʛʣʦʭ. ʉʝʨʠʡʥʳʡ ʜʚʠʛʘʪʝʣʴ ʩ ʚʦʟʜʫʰʥʳʤ 

ʦʭʣʘʞʜʝʥʠʝʤ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʭʣʘʞʜʝʥʠʷ ʚʳʰʝ 150-160 Áʉ, 

ʨʘʟʚʠʚʘʝʪ ʪʦʣʴʢʦ 50% ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʜʚʠʛʘʪʝʣʴ ʞʝ ʩ ʩʠʩʪʝʤʦʡ ɺʊʀʆ, ʪʝʨʷʝʪ ʚʩʝʛʦ 

10-15% ʤʦʱʥʦʩʪʠ ʧʨʠ ʥʘʛʨʝʚʝ ʜʘʞʝ ʜʦ ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʟʦʥʳ 

ʫʩʪʦʡʯʠʚʳʭ ʨʝʞʠʤʦʚ, ʯʪʦ ʚʩʸ ʪʘʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʯʘʩʪʠʯʥʦʤ ʧʝʨʝʛʨʝʚʝ ʜʚʠʛʘʪʝʣʷ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʩʠʩʪʝʤʦʡ ʚʦʜʷʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ, ʩʠʩʪʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʦʪʳ ʩ 

ɺʊʀʆ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʦʜʷʥʦʡ ʧʘʨ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ ʧʦʨʷʜʢʘ 65-80% ʪʝʧʣʘ 

ʦʪʭʦʜʷʱʝʛʦ ʚ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ ʠ ʪʝʨʷʝʤʦʛʦ ʩ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ. ɼʘʣʴʥʝʡʰʝʝ 

ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʘʝʤʦʛʦ ʧʘʨʘ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʦʙʱʠʡ ʨʦʩʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʂʉʋʊ.  
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ɿʘʢʣʶʯʝʥʠʝ: 

 

ɽʩʪʝʩʪʚʝʥʥʦ, ʠʩʧʳʪʘʥʠʷ ʣʠʰʴ ʦʜʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʩʠʩʪʝʤʦʡ ʂʉʋʊ ʩ ɺʊʀʆ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʸʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝ ʜʘʜʫʪ ʧʦʣʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʩʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ, 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʩʠʩʪʝʤ ɺʊʀʆ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʆʜʥʘʢʦ ʨʝʰʸʥ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʡ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʠ ʰʠʨʦʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʦʛʦ ʪʠʧʘ 

ʩʠʩʪʝʤ.  ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʞʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʦʙʦʙʱʸʥʥʳʝ ʚʳʚʦʜʳ 

ʦʙ ʦʩʥʦʚʥʳʭ ʟʘʚʠʩʠʤʦʩʪʷʭ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʚʝʣʠʯʠʥʘʭ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʩʫʱʠʭ 

ʜʘʥʥʳʤ ʉʆ, ʢʘʢ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʩʠʩʪʝʤʘʤʠ ʫʪʠʣʠʟʘʮʠʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʪʠʧʘ ʠʣʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʩ ɺʊʀʆ ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ 

ʨʝʞʠʤʳ ʠ ʨʝʛʫʣʠʨʦʚʢʠ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʡ ʩʠʣʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ ʚ ʮʝʣʦʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʩ ʧʦʚʳʰʝʥʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʚ ʩʠʩʪʝʤʝ ʦʭʣʘʞʜʝʥʠʷ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʦʜʪʚʝʨʜʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʩʪʠʞʝʥʠʷ ʟʘʷʚʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʧʨʝʜʣʘʛʘʝʤʳʝ ʩʠʩʪʝʤʳ ɺʊʀʆ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʩʠʩʪʝʤʘʤʠ ʫʪʠʣʠʟʘʮʠʠ.  

ɽʩʪʝʩʪʚʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʝʝ 

ʫʛʣʫʙʣʸʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʭʝʤ ʠ ʨʝʰʝʥʠʡ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʉʆ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ, ʯʝʤ ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ɼɺʉ ʩʝʡʯʘʩ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʩʪʘʪʴʠ ʥʝʚʦʟʤʦʞʥʦ ʜʘʪʴ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʥʠ 

ʨʘʩʯʸʪʦʚ ʩʠʩʪʝʤʳ ɺʊʀʆ, ʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʡʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ, ʥʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ. 

ʂʨʘʪʢʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʠʩʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʩʦʟʜʘʥʠʷ 

ʩʠʩʪʝʤ ɺʊʀʆ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ ʩʠʩʪʝʤ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʪʝʤʧʝʨʘʪʫʨʳ ʆɾ ʚ ʨʫʙʘʰʢʝ 

ʦʭʣʘʞʜʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʜʦ 200Áʉ.  
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ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ 

ʈʠʩ. 3 ʆʩʥʦʚʥʦʡ ʚʘʨʠʘʥʪ ʜʝʡʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʩ ɺʊʀʆ. 

ʈʠʩ. 4  ɺʥʝʰʥʷʷ ʩʢʦʨʦʩʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʠʛʘʪʝʣʷ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ; ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʩʠʩʪʝʤʘ 

ʦʭʣʘʞʜʝʥʠʷ; ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʦʪʳ; ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʦʙʤʝʥʘ; 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʦʪʜʘʯʠ. 

 

ʈʝʬʝʨʘʪ 

 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠʩʧʘʨʠʪʝʣʴʥʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ ɼɺʉ ʩ ʧʦʚʳʰʝʥʥʳʤʠ  

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʦʭʣʘʞʜʘʶʱʝʛʦ ʪʝʣʘ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʘʤʠ ɺʊʀʆ ɼɺʉ. ʕʪʠ 

ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʜʦʣʶ ʪʝʧʣʘ, ʦʪʭʦʜʷʱʫʶ ʚ ɼɺʉ ʚ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ. 

ʉʠʩʪʝʤʳ ɺʊʀʆ ʦʙʳʯʥʦ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʂʉʋʊ ʥʘ ʦʩʥʦʚʝ ʢʨʫʧʥʳʭ  ʧʦʨʰʥʝʚʳʭ ɼɺʉ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ɺʊʀʆ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʂʉʋʊ 

ʥʘ ʠʭ ʦʩʥʦʚʝ ʟʘ ʩʯʸʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʛʦ ʪʝʣʘ ʚ 

ʨʫʙʘʰʢʝ ʦʭʣʘʞʜʝʥʠʷ ï ʜʦ 200 ʠ ʚʦʟʤʦʞʥʦ ʜʦ 350 ʦʉ. ʈʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ 

ʞʠʜʢʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʤʦʱʥʦʩʪʠ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʦʪ ʥʘʛʨʝʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʯʪʦ ʚʳʟʳʚʘʝʪ ʧʝʨʝʛʨʝʚ ʜʚʠʛʘʪʝʣʷ. ʂʦʤʧʝʥʩʠʨʦʚʘʪʴ ʵʪʦ ʩʥʠʞʝʥʠʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘ ʩʯʸʪ 

ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʦʭʣʘʞʜʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʛʠʣʴʟ ʠ ʛʦʣʦʚʦʢ ʮʠʣʠʥʜʨʦʚ. ɼʣʷ ʧʨʦʚʝʨʢʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʩʦʟʜʘʥʘ ʜʝʡʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ ɼɺʉ ʦʙʦʨʫʜʦʚʘʥʥʘʷ ʂʉʋʊ ʥʘ 
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ʦʩʥʦʚʝ ɺʊʀʆ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʝʸ ʩʪʝʥʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

ʜʦʩʪʠʛʥʫʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʚ ʨʫʙʘʰʢʝ ʦʭʣʘʞʜʝʥʠʷ ʚ 204 ʦʉ ʧʨʠ 

ʵʪʦʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʙʳʣʘ ʩʦʭʨʘʥʝʥʘ. 

 

 

 

 
 

ʈʠʩ. 1(ʘ, ʙ) 
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Economic sciences 

 

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ʈʓʅʂɸ ʇɸʉʉɸɾʀʈʉʂʀʍ ɸɺʀɸʇɽʈɽɺʆɿʆʂ ɺ 

ʈɸʄʂɸʍ ɽɺʈɸɿʀʁʉʂʆɻʆ ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ ʉʆʖɿɸ 

 

ɸʤʠʥʦʚ ʂʦʤʨʦʥʙʝʢ                                                    

 ʤʘʛʠʩʪʨʘʥʪ 2-ʛʦ ʢʫʨʩʘ ʊɻʋʇɹʇ  

                                         ʩʧʝʮʠʘʣʴʥʦʩʪʠ 1-25 01 03  

                ʤʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ  

 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʘʚʠʘʩʦʦʙʱʝʥʠʷ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʉʉʉʈ - ʚʝʜʫʱʝʡ ʘʚʠʘʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʨʞʘʚʦʡ ʩ 

ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʦʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʘʩʩʘʞʠʨ ʘʚʠʘʩʦʦʙʱʝʥʠʷ. ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ - ʩʪʨʘʥʳ 

ʉʅɻ ʦʢʘʟʘʣʠʩʴ ʚ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ:- ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʙʳʣʦ 

ʩʚʝʜʝʥʦ  ʢ  ʤʠʥʠʤʫʤʫ, ʩʧʨʦʩ ʥʘ ʨʳʥʢʝ ʧʘʩʩʘʞʠʨʩʢʠʭ  ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʦʩʪʘʚʘʣʩʷ ʦʯʝʥʴ ʥʠʟʢʠʤ.  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʚ ʧʝʨʠʦʜ 

2000-2020 ʛʛ. ʩʣʫʞʘʪ ʨʦʩʪ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʨʦʩʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ, 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʘʚʠʘʩʦʦʙʱʝʥʠʷ. ɺ 

ʫʩʣʦʚʠʷʭ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʟʘʤʝʜʣʝʥʠʷ ʪʝʤʧʦʚ ʨʦʩʪʘ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʧʘʜʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʵʬʬʝʢʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʤʦʞʝʪ 

ʷʚʠʪʴʩʷ ʨʘʩʰʠʨʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʨʘʤʢʘʭ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ɽɸʕʉ). 

ʇʘʩʩʘʞʠʨʳ ʨʝʛʠʦʥʦʚ, ʥʘʩʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,5 ʜʦ 5 ʤʣʥ ʞʠʪʝʣʝʡ, ʚʳʥʫʞʜʝʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʡ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ, ʘ ʪʘʢʞʝ ʘʚʠʘʮʠʦʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʜʦʙʨʘʪʴʩʷ ʜʦ ʛʦʨʦʜʘ ʠ ʜʘʣʝʝ ʚʳʣʝʪʝʪʴ ʧʦ ʥʘʟʥʘʯʝʥʥʦʤʫ ʤʘʨʰʨʫʪʫ. ʕʪʦ ʤʥʦʛʦʢʨʘʪʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʧʦʝʟʜʢʠ ʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʘʪʳ. 

ʈʘʟʚʠʪʠʶ ʨʳʥʢʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʚ ʨʘʤʢʘʭ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʶʟʘ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ: ʫʥʠʬʠʢʘʮʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʠʘʢʦʤʧʘʥʠʡ, ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʛʨʘʞʜʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʥʫʪʨʝʥʥʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʭ ʣʠʯʥʦʩʪʴ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʚʳʨʘʞʝʥʥʘʷ 

ʚ ʧʦʜʜʝʨʞʢʝ ʨʘʟʚʠʪʠʷ ʘʚʠʘʩʦʦʙʱʝʥʠʡ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚ - ʯʣʝʥʦʚ ɽʚʨʘʟʠʡʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʦʧʳʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʘʚʠʘʩʦʦʙʱʝʥʠʷ, ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʝʩʧʝʯʝʥʠʶ ʚʳʩʦʢʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʨʝʡʩʦʚ ʠ 

ʩʥʠʞʝʥʠʶ ʬʠʥʘʥʩʦʚʳʭ ʨʠʩʢʦʚ ʘʚʠʘʢʦʤʧʘʥʠʡ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʝʚʨʦʧʝʡʩʢʠʡ 

ʦʧʳʪ ʧʨʝʦʜʦʣʝʥʠʷ ʢʨʠʟʠʩʘ 2008 ʛ., ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʢʦʥʩʦʣʠʜʘʮʠʝʡ ʢʨʫʧʥʝʡʰʠʭ 

ʘʚʠʘʧʝʨʝʚʦʟʯʠʢʦʚ ʠ ʨʘʟʚʠʪʠʝʤ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʘʚʠʘʩʦʦʙʱʝʥʠʷ 

ʙʶʜʞʝʪʥʳʤʠ ʘʚʠʘʢʦʤʧʘʥʠʷʤʠ. ɸ ʠʤʝʥʥʦ: "Lufthansa Groupò (ɻʝʨʤʘʥʠʷ) ʧʨʠʦʙʨʝʣʘ 

ʘʚʠʘʢʦʤʧʘʥʠʠ "SWISSò (ʐʚʝʡʮʘʨʠʷ), "Austrian Airlinesò (ɸʚʩʪʨʠʷ), "Brussels Airlinesò 

(ɹʝʣʴʛʠʷ), ʬʨʘʥʮʫʟʩʢʘʷ ʘʚʠʘʢʦʤʧʘʥʠʷ "Air Franceò ʧʨʠʦʙʨʝʣʘ ʢʦʥʪʨʦʣʴʥʳʡ ʧʘʢʝʪ 

ʛʦʣʣʘʥʜʩʢʦʡ "KLMò ʠ ʜʦʣʶ ʠʪʘʣʴʷʥʩʢʦʡ "Alitaliaò. ɹʶʜʞʝʪʥʳʝ ʘʚʠʘʢʦʤʧʘʥʠʠ "easyJetò 

(ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʠ "Ryanairò (ʀʨʣʘʥʜʠʷ) ʨʘʩʰʠʨʠʣʠ ʤʘʨʰʨʫʪʥʫʶ ʩʝʪʴ ʥʘ ʨʳʥʢʝ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʌʨʘʥʮʠʠ, ʀʪʘʣʠʠ, ʀʩʧʘʥʠʠ, ɻʝʨʤʘʥʠʠ. 

ɽʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ ʧʨʝʦʜʦʣʝʥʠʷ ʢʨʠʟʠʩʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʨʳʥʢʝ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. 

ɽʚʨʘʟʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʦʶʟ ʙʳʣ ʩʦʟʜʘʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʛʦʚʦʨʘ ʦʪ 29 ʤʘʷ 2014 

ʛ., ʚʩʪʫʧʠʚʰʝʛʦ ʚ ʩʠʣʫ ʩ 1 ʷʥʚʘʨʷ 2015 ʛ. ʀʥʠʮʠʘʪʦʨʘʤʠ ʩʦʟʜʘʥʠʷ ɽʚʨʘʟʠʡʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ ʚʳʩʪʫʧʠʣʠ ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ ʠ ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʟʘʭʩʪʘʥ. ʂʣʶʯʝʚʳʤʠ ʮʝʣʷʤʠ ʝʛʦ ʩʦʟʜʘʥʠʷ ʷʚʠʣʠʩʴ: 

ǅ    ʫʚʝʣʠʯʝʥʠʷ ʨʳʥʢʘ ʩʙʳʪʘ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʛʦʩʫʜʘʨʩʪʚ - ʯʣʝʥʦʚ ʩʦʶʟʘ; 

ǅ ʨʘʟʚʠʪʠʝ ʢʦʥʢʫʨʝʥʮʠʠ; 

ǅ ʟʘʱʠʪʘ ʠʥʪʝʨʝʩʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. 
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ʉʦ 2 ʷʥʚʘʨʷ 2015 ʛ. ʚ ʩʦʩʪʘʚ ʯʣʝʥʦʚ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ ʚʦʰʣʘ 

ʈʝʩʧʫʙʣʠʢʘ ɸʨʤʝʥʠʷ, ʘ ʩ 12 ʘʚʛʫʩʪʘ 2015 ʛ. - ʈʝʩʧʫʙʣʠʢʘ ʂʳʨʛʳʟʩʪʘʥ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2020 

ʛ. ɽʚʨʘʟʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʦʶʟ - ʵʪʦ: 4,4% ʥʘʩʝʣʝʥʠʷ ʟʝʤʥʦʛʦ ʰʘʨʘ (184 ʤʣʥ ʯʝʣ.), 

16,4% ʪʝʨʨʠʪʦʨʠʠ ʩʫʰʠ, 25% ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ ʦʩʥʦʚʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (40% ʤʠʨʦʚʳʭ 

ʟʘʧʘʩʦʚ ʛʘʟʘ, 25% ʣʝʩʘ, 25% ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ, 20% ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ), 13% ʧʘʭʦʪʥʳʭ 

ʟʝʤʝʣʴ, 11% ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ ʧʨʝʩʥʦʡ ʚʦʜʳ. 5-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ɽɸʕʉ ʧʦʟʚʦʣʠʣ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ, ʘ 

ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʘʚ ʠ 

ʦʙʷʟʘʥʥʦʩʪʝʡ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 5-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɽɸʕʉ 

- ʵʪʦ ʧʝʨʠʦʜ ʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ. ʇʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʷʜʘ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʢʦʥʩʦʣʠʜʘʮʠʶ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʚ ʨʘʤʢʘʭ ɽɸʕʉ, 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʨʘʟʚʠʪʠʝʤ ʨʳʥʢʘ ʠ 

ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʮʠʠ. 

ɹʘʟʦʚʦʡ ʦʩʥʦʚʦʡ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣ ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʳʥʢʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʨʳʥʢʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ 

ʛʦʩʫʜʘʨʩʪʚ - ʯʣʝʥʦʚ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʈʝʩʧʫʙʣʠʢʘ 

ɹʝʣʘʨʫʩʴ, ʈʝʩʧʫʙʣʠʢʘ ɸʨʤʝʥʠʷ, ʈʝʩʧʫʙʣʠʢʘ ʂʳʨʛʳʟʩʪʘʥ). ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʝʨʝʚʝʟʝʥʥʳʭ ʧʘʩʩʘʞʠʨʦʚ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ 

ʘʚʠʘʣʘʡʥʝʨʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʙʘʣʘʥʩʝ ʘʚʠʘʢʦʤʧʘʥʠʡ ʨʝʩʧʫʙʣʠʢ ʂʘʟʘʭʩʪʘʥ, ɹʝʣʘʨʫʩʴ, 

ɸʨʤʝʥʠʷ, ʂʳʨʛʳʟʩʪʘʥ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2020 ʛ. ɻʨʘʬʠʯʝʩʢʠ ʦʪʦʙʨʘʞʝʥʳ ʜʝʡʩʪʚʫʶʱʠʝ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʘʚʠʘʢʦʤʧʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚ - ʯʣʝʥʦʚ ɽʚʨʘʟʠʡʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʥʠʤʘʥʠʶ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʦʩʪʠ ʠ ʫʨʦʚʥʷ ʠʭ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʠʥʪʝʛʨʘʮʠʠ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʘʚʠʘʩʦʦʙʱʝʥʠʷ ʩʣʫʞʘʪ ʧʦʢʘʟʘʪʝʣʠ 

ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʘʵʨʦʧʦʨʪʦʚ ʅʦʨʠʣʴʩʢ ʠ ʄʠʨʥʳʡ ʟʘ 2019 ʛ., ʝʞʝʛʦʜʥʳʡ 

ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʢʦʣʠʯʝʩʪʚʦ ʞʠʪʝʣʝʡ ʵʪʠʭ ʛʦʨʦʜʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʧʘʩʩʘʞʠʨʦ-ʧʦʪʦʢʘʭ ʘʵʨʦʧʦʨʪʦʚ ʂʫʨʩʢ ʠ ɻʦʨʥʦ-ɸʣʪʘʡʩʢ ʟʘ 2019 ʛ. 

ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʝʛʠʦʥʘʣʴʥʳʝ ʘʵʨʦʧʦʨʪʳ, ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʘʚʠʘʨʝʡʩʳ, ʥʝ ʚʭʦʜʷʱʠʝ ʚ 

ʧʝʨʝʯʝʥʴ ʩʫʙʩʠʜʠʨʫʝʤʳʭ, ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝ-ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ. ɾʠʪʝʣʠ ʛʦʨʦʜʦʚ 

ʚʳʥʫʞʜʝʥʳ ʠʩʢʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʧʝʨʝʜʚʠʞʝʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʣʝʪ ʠʟ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʩ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʦʡ ʘʚʠʘʩʦʦʙʱʝʥʠʷ.  

 ʈʝʟʫʣʴʪʘʪʳ ʆʙʟʦʨ ʨʳʥʢʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʛʦʩʫʜʘʨʩʪʚ - ʯʣʝʥʦʚ ɽɸʕʉ. 

ʈʳʥʦʢ ʧʘʩʩʘʞʠʨʩʢʠʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʨʳʥʢʦʤ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʢʦʥʢʫʨʝʥʮʠʠ, ʨʘʟʚʠʪʦʡ ʩʝʪʴʶ ʘʵʨʦʧʦʨʪʦʚ, ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʝʨʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ, ʚʳʨʘʞʝʥʥʳʤʠ ʚ ʩʫʙʩʠʜʠʨʦʚʘʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʘʚʠʘʤʘʨʰʨʫʪʦʚ. ʈʳʥʦʢ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. ɸʚʠʘʢʦʤʧʘʥʠʠ 

ʫʚʝʣʠʯʠʚʘʶʪ ʯʠʩʣʦ ʧʝʨʝʚʦʟʠʤʳʭ ʧʘʩʩʘʞʠʨʦʚ, ʨʘʩʰʠʨʷʶʪ ʚʥʫʪʨʝʥʥʶʶ ʠ ʤʝʞʜʫʥʘʨʦʜʥʫʶ 

ʤʘʨhʨʫʪʥʫʶ ʩʝʪʴ, ʧʨʝʜʣʘʛʘʶʪ ʩʚʦʠʤ ʢʣʠʝʥʪʘʤ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʜʦʩʪʫʧʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʧʝʨʝʣʝʪʘ. ʈʦʩʪ ʵʢʦʥʦʤʠʢʠ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʛʨʘʞʜʘʥ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʘʚʠʘʧʝʨʝʣʝʪ ʜʦʩʪʫʧʥʳʤ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʧʝʨʝʜʚʠʞʝʥʠʷ. 

ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ ʈʦʩʩʠʠ ʟʘ 2017-2019 ʛʛ., ʯʝʣ. 

ʇʦʢʘʟʘʪʝʣʠ 2017 ʛ. 2018 ʛ. 2019 ʛ. 

ʇʝʨʝʚʝʟʝʥʦ 

ʧʘʩʩʘʞʠʨʦʚ, ʚʩʝʛʦ 

105 052 665 116 196 917 128 127 828 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ 

ʧʝʨʝʚʦʟʢʠ 
42 484 565 47 368 730 55 067 602 

ʉʦʩʪʘʚʣʝʥʦ ʧʦ ʜʘʥʥʳʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. URL: https: 

//m.favt.ru/dejatelnost-vozdushnye-perevozki-perevozki-passazhirov/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

21.05.2020). 
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ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʘʚʠʘʩʦʦʙʱʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚ - ʯʣʝʥʦʚ ɽɸʕʉ. ʇʝʨʝʣʝʪʳ ʤʝʞʜʫ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʛʦʨʦʜʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʩʪʦʣʠʮʘʤʠ ʩʪʨʘʥ ɽɸʕʉ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʢʘʢ ʘʚʠʘʧʝʨʝʚʦʟʯʠʢʠ, ʪʘʢ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʘʚʠʘʢʦʤʧʘʥʠʠ. ɸʚʠʘʩʦʦʙʱʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʤʘʨʰʨʫʪʘʤ ʝʞʝʜʥʝʚʥʦ, ʧʦ ʥʝʢʦʪʦʨʳʤ - ʨʝʛʫʣʷʨʥʦ (2-3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ), ʘ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ - ʩʝʟʦʥʥʦ (ʢʫʨʦʨʪʥʳʝ ʛʦʨʦʜʘ). ʇʨʠ ʵʪʦʤ ʨʷʜ ʢʨʫʧʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʘʵʨʦʧʦʨʪʦʚ, 

ʥʘʩʝʣʝʥʠʝ ʛʦʨʦʜʦʚ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ 500 ʪʳʩ. ʞʠʪʝʣʝʡ, ʥʝ ʠʤʝʶʪ ʧʨʷʤʦʛʦ 

ʘʚʠʘʩʦʦʙʱʝʥʠʷ ʩ ʛʦʩʫʜʘʨʩʪʚʘʤʠ - ʯʣʝʥʘʤʠ ɽɸʕʉ. ʇʘʩʩʘʞʠʨʳ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʢʨʫʧʥʳʭ 

ʛʦʨʦʜʘʭ, ʚʳʥʫʞʜʝʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʠʣʠ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʝʨʝʣʝʪ ʩʦ ʩʪʳʢʦʚʢʦʡ ʯʝʨʝʟ ʄʦʩʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʫʟʝʣ.  

ɸʚʠʘʨʝʡʩʳ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʠʟ ʘʵʨʦʧʦʨʪʦʚ ʂʫʨʩʢ ʠ ɻʦʨʥʦ-ɸʣʪʘʡʩʢ, ʥʝ ʚʭʦʜʷʪ ʚ 

ʧʨʦʛʨʘʤʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʇʦʵʪʦʤʫ ʛʦʜʦʚʦʡ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ ʘʵʨʦʧʦʨʪʘ ʛ. 

ʂʫʨʩʢʘ ʙʦʣʝʝ ʯʝʤ ʚ 10 ʨʘʟ ʥʠʞʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ. ɾʠʪʝʣʠ ʛʦʨʦʜʘ 

ʚʳʥʫʞʜʝʥʳ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ ʘʵʨʦʧʦʨʪʦʚ ʄʦʩʢʦʚʩʢʦʛʦ ʘʚʠʘʮʠʦʥʥʦʛʦ ʫʟʣʘ, ʘ ʪʘʢʞʝ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʜʣʷ ʧʨʠʙʳʪʠʷ ʢ ʤʝʩʪʫ ʦʪʧʨʘʚʣʝʥʠʷ. 

ʇʘʩʩʘʞʠʨʦʧʦʪʦʢ ʘʵʨʦʧʦʨʪʘ ʛ. ɻʦʨʥʦ-ɸʣʪʘʡʩʢʘ ʥʝ ʩʤʦʛ ʧʨʝʚʳʩʠʪʴ ʚ 2 ʨʘʟʘ ʯʠʩʣʝʥʥʦʩʪʴ 

ʞʠʪʝʣʝʡ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʥʠʟʢʠʤ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʪʫʨʠʩʪʠʯʝʩʢʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʘ.  

ʈʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʚʦʟʦʢ ʙʦʣʝʝ ʯʝʤ ʥʘ 5 ʤʣʥ ʧʘʩʩʘʞʠʨʦʚ ʝʞʝʛʦʜʥʦ 

ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʨʳʥʢʘ ʚ ʮʝʣʦʤ. ɺʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʫʚʝʣʠʯʝʥʠʷ 

ʯʠʩʣʘ ʧʝʨʝʚʦʟʠʤʳʭ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʘʚʠʘʣʠʥʠʷʭ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʧʨʠʤʝʨʳ (ʄʠʨʥʳʡ ʠ ʅʦʨʠʣʴʩʢ) 

ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʧʨʦʩ ʥʘ ʘʚʠʘʧʝʨʝʚʦʟʢʠ ʝʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʛʦʨʦʜʘʭ ʩ ʥʝʚʳʩʦʢʦʡ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ. ʇʨʠ ʫʩʣʦʚʠʠ ʨʘʟʚʠʪʦʩʪʠ ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ 

ʘʚʠʘʙʠʣʝʪʦʚ ʞʠʪʝʣʠ ʛʦʨʦʜʦʚ ʤʦʛʫʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʦʡ ʘʚʠʘʧʝʨʝʣʝʪʘ ʤʥʦʛʦʢʨʘʪʥʦ. 

ʈʘʟʚʠʪʠʝ ʨʳʥʢʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʚ ʨʘʤʢʘʭ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʶʟʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʠ, ʩʚʷʟʳʚʘʶʱʝʡ 

ʨʝʛʠʦʥʳ ʩʪʨʘʥ ɽɸʕʉ. 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʠʤʝʝʪ ʨʘʟʚʠʪʫʶ ʩʝʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʘʚʠʘʩʦʦʙʱʝʥʠʷ. ʂʨʫʧʥʝʡʰʠʤʠ ʛʦʨʦʜʘʤʠ ʷʚʣʷʶʪʩʷ ʩʪʦʣʠʮʘ ʛ. ʅʫʨ-ʉʫʣʪʘʥ ʠ ʢʫʣʴʪʫʨʥʘʷ 

ʩʪʦʣʠʮʘ ʛ. ɸʣʤʘʪʳ. ʂʘʟʘʭʩʪʘʥ ʥʘʤʝʨʝʥ ʨʘʟʚʠʚʘʪʴ ʩʝʪʴ ʘʚʠʘʩʦʦʙʱʝʥʠʷ ʩ ʂʠʪʘʝʤ ʠ ʩʦʩʝʜʥʠʤʠ 

ʛʦʩʫʜʘʨʩʪʚʘʤʠ (ʂʳʨʛʳʟʩʪʘʥʦʤ, ʊʘʜʞʠʢʠʩʪʘʥʦʤ, ʋʟʙʝʢʠʩʪʘʥʦʤ). ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ 

ʧʨʠʩʫʪʩʪʚʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʶʜʞʝʪʥʦʡ ʘʚʠʘʢʦʤʧʘʥʠʠ "Flay Arystanò, ʠʤʝʶʱʝʡ ʨʘʟʚʠʪʫʶ 

ʤʘʨʰʨʫʪʥʫʶ ʩʝʪʴ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʡ ʩʚʦʠʤ ʧʘʩʩʘʞʠʨʘʤ ʘʚʠʘʙʠʣʝʪʳ ʥʠʟʢʦʡ ʮʝʥʦʚʦʡ 

ʢʘʪʝʛʦʨʠʠ ʠ ʧʣʘʥʠʨʫʶʱʝʡ ʫʚʝʣʠʯʝʥʠʝ ʧʘʨʢʘ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʩ 6 ʜʦ 36 ʝʜʠʥʠʮ ʜʦ 2025 ʛ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʤʦʞʝʪ ʷʚʠʪʴʩʷ ʨʘʟʚʠʪʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʆʩʥʦʚʦʡ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ. 

ʈʘʟʚʠʪʠʝ ʨʳʥʢʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚ - ʯʣʝʥʦʚ 

ɽɸʕʉ ʤʦʞʝʪ ʷʚʠʪʴʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ ʫʩʣʦʚʠʷʭ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ɸʚʠʘʢʦʤʧʘʥʠʠ ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʚʦʟʠʤʳʭ ʧʘʩʩʘʞʠʨʦʚ ʟʘ 

ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʠ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʘʵʨʦʧʦʨʪʳ ʫʚʝʣʠʯʠʚʘʶʪ ʧʘʩʩʘ-

ʞʠʨʦʧʦʪʦʢ, ʯʪʦ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ.  
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Technical sciences 

 

ʕʂʆʃʆɻʀʏɽʉʂʀʁ ʄʆʅʀʊʆʈʀʅɻ ɺ ʉʌɽʈɽ ʆʍʈɸʅʓ  

ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ 

 

ɸʥʜʛʫʣʘʜʟʝ  ʐʘʣʚʘ ʅʠʢʦʣʘʝʚʠʯ 

ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʪʝʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

ɻʨʫʟʠʥʩʢʠʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ. ʊʙʠʣʠʩʠ       

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʙʠʦʩʬʝʨʝ, ʚʳʟʚʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʡ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʫ ʩʠʩʪʝʤʫ ʥʘʟʳʚʘʶʪ ʩʠʩʪʝʤʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʀʜʝʷ 

ʛʣʦʙʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʯʝʣʦʚʝʢʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʩʘʤ ʪʝʨʤʠʥ  

,,ʤʦʥʠʪʦʨʠʥʛ,,  ʧʦʷʚʠʣʠʩʴ ʚ 1971 ʛʦʜʫ ʚ ʩʚʷʟʠ  ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʢ ʧʨʦʚʝʜʝʥʠʶ 

ʉʪʦʢʛʦʣʴʤʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʆʆʅ ʧʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ (1972). 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ï ʵʪʦ ʝʜʠʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʷ, 

ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, ʩʦʟʜʘʥʥʘʷ ʥʘ ʬʦʥʝ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ.  

ʉʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʙʠʨʘʝʪ, ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ ʠ ʘʥʘʣʠʟʠʨʫʝʪ 

ʠʥʬʦʨʤʘʮʠʶ:  

¶ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ;  

¶ ʦʙ ʠʩʪʦʯʥʠʢʘʭ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʬʘʢʪʦʨʘʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ;  

¶ ʦ ʜʦʧʫʩʪʠʤʳʭ ʠʟʤʝʥʝʥʠʷʭ ʠ ʥʘʛʨʫʟʢʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚ ʮʝʣʦʤ;  

¶ ʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʟʝʨʚʘʭ ʙʠʦʩʬʝʨʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʠʩʪʝʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʭʦʜʠʪ ʥʘʙʣʶʜʝʥʠʝ ʢʘʢ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʙʠʦʩʬʝʨʳ, ʪʘʢ ʠ ʟʘ ʠʩʪʦʯʥʠʢʘʤʠ ʠ ʬʘʢʪʦʨʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ.  

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʦʭʚʘʪʳʚʘʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ:  

¶ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʬʘʢʪʦʨʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʩʦʩʪʦʷʥʠʝʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ;  

¶ ʦʮʝʥʢʫ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ;  

¶ ʧʨʦʛʥʦʟ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʦʮʝʥʢʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ.  

ʂʦʥʝʯʥʦ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ 

ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʦʜʥʘʢʦ ʦʥ ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʘʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʤʦʥʠʪʦʨʠʥʛ ʜʦʣʞʝʥ ʦʭʚʘʪʳʚʘʪʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʩʪʦʯʥʠʢʘʤʠ ʥʘʙʣʶʜʝʥʠʡ, ʟʘʛʨʷʟʥʝʥʠʷʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʵʬʬʝʢʪʘʤʠ, ʚʳʟʚʘʥʥʳʤʠ ʵʪʠʤʠ ʟʘʛʨʷʟʥʝʥʠʷʤʠ.  

ɿʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ: ʚ ʘʪʤʦʩʬʝʨʝ, ʚʦʜʝ ʠ 

ʧʦʯʚʝ. ʕʤʠʩʩʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʷʚʣʷʝʪʩʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʠ ʧʦʯʚʳ ʚ ʛʣʦʙʘʣʴʥʦʤ, ʚ ʥʝʢʦʪʦʨʦʤ ʩʣʫʯʘʝ ï ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʤʘʩʰʪʘʙʝ.  

ʇʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ ʵʤʠʩʩʠʠ ʟʘʛʨʷʟʥʷʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ ï ʦʜʠʥ ʠʟ 

ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʤ ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʘ ʚ ʛʣʦʙʘʣʴʥʦʤ 

ʤʘʩʰʪʘʙʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʣʝʥʠʷ 

ʪʦʧʣʠʚʘ, ʩʳʨʴʷ ʠ ʩ ʫʯʝʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.  

ɺʳʭʣʦʧʳ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ï ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ, ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ.  

ʆʨʛʘʥʠʟʦʚʘʥʥʳʡ ʚʳʭʣʦʧ ʚʳʜʝʣʷʝʪʩʷ ʠʟ ʜʳʤʦʚʦʡ ʪʨʫʙʳ. ɽʛʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʳʩʦʪʘ 

ʚʳʭʣʦʧʘ (ʜʝʩʷʪʢʠ ʠʣʠ ʩʦʪʥʠ ʤʝʪʨʦʚ), ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ 

ʙʦʣʴʰʦʡ ʦʙʲʝʤ.  

ʅʝʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʚʳʭʣʦʧ ʩʚʷʟʘʥ ʩ ʧʦʧʘʜʘʥʠʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ, 

ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ 



257 

ʚʝʱʝʩʪʚ ʠ ʠʭ ʦʙʲʝʤ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʵʤʠʩʩʠʠ. ɺʳʭʣʦʧ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘ ʥʝʙʦʣʴʰʦʡ ʚʳʩʦʪʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʥʘ ʚʳʩʦʪʝ ʧʝʨʚʳʭ ʜʝʩʷʪʠ 

ʤʝʪʨʦʚ.  

ʈʘʩʧʨʝʜʝʣʝʥʥʳʡ ʚʳʭʣʦʧ ʩʚʷʟʘʥ, ʚ ʦʩʥʦʚʥʦʤ, ʩ ʪʨʘʥʩʧʦʨʪʦʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ, ʘ ʪʘʢʞʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʷʜʦʭʠʤʠʢʘʪʘʤʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʠʘʮʠʠ, ʪ.ʢ. ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʚʝʱʝʩʪʚ ʧʦʩʪʦʷʥʥʦ ʦʩʪʘʝʪʩʷ ʚ 

ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ.  

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʩʦʩʪʘʚ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʜʠʩʧʝʨʩʥʳʡ ʩʦʩʪʘʚ ʘʵʨʦʟʦʣʝʡ ʠ ʤʦʱʥʦʩʪʴ ʵʤʠʩʩʠʠ, ʢʦʪʦʨʘʷ 

ʨʘʚʥʘ ʢʦʣʠʯʝʩʪʚʫ ʚʳʙʨʦʰʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ.  

ʂʦʣʠʯʝʩʪʚʦ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʪʝʪ. ʆʜʥʘʢʦ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝ ʩʨʝʜʳ ʦʪʚʝʪʩʪʚʝʥʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʚʝʱʝʩʪʚ.  

ʈʘʩʩʤʦʪʨʠʤ ʪʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʩ ʚʳʭʣʦʧʦʤ ʧʦʧʘʜʘʶʪ ʚ ʘʪʤʦʩʬʝʨʫ ʠʣʠ ʦʙʨʘʟʫʶʪʩʷ 

ʚ ʥʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ:  

1. ɻʘʟʦʦʙʨʘʟʥʳʡ ʚʳʭʣʦʧ: ʩʝʨʥʠʩʪʳʡ ʛʘʟ (SO2), ʘʟʦʪʥʳʝ ʦʢʩʠʜʳ ï NO, NO2, ʦʢʩʠʜ 

ʫʛʣʝʨʦʜʘ, ʬʨʝʦʥʳ ʠ ʘʤʤʠʘʢ (NH3); 

2. ɺʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʘʵʨʦʟʦʣʴʥʦʡ ʬʘʟʝ ʠʣʠ ʚ ʬʘʟʝ ʧʘʨʘ: 

ʷʜʦʭʠʤʠʢʘʪʳ, ʧʦʣʠʭʣʦʨʠʨʦʚʘʥʥʳʝ ʜʠʬʝʥʠʣʳ, ʩʧʦʩʦʙʥʳʝ ʥʘ ʨʝʘʢʮʠʶ ʥʝʬʪʷʥʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ, ʙʝʥʟʘʧʠʨʝʥ, ʨʪʫʪʴ;ʬ 

3. ʇʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʘʵʨʦʟʦʣʠ:  

ʇʝʨʚʠʯʥʳʝ ï ʩʘʞʘ, ʥʝʪʦʢʩʠʯʥʘʷ ʧʳʣʴ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ; ʚʪʦʨʠʯʥʳʝ ï ʩʫʣʴʬʘʪʳ ʠ 

ʥʠʪʨʘʪʳ.  

4. ʈʘʜʠʦʘʢʪʠʚʥʳʝ ʠʟʦʪʦʧʳ, ʩʨʝʜʠ ʥʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʩʪʨʦʥʮʠʡ-90, ʮʝʟʠʡ-

137, ʢʨʠʧʪʦʥ-85, ʫʛʣʝʨʦʜ-14 ʠ ʜʨ.  

ʄʥʦʛʠʝ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʝʱʝʩʪʚ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʧʦʵʪʦʤʫ ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʫʶʪ ʚ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ.  
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   ʀʉʊʆʏʅʀʂʀ ʆʊʍʆɼʆɺ ʀ ʀʍ ʂʃɸʉʉʀʌʀʂɸʎʀʗ 

 

ɸʥʜʛʫʣʘʜʟʝ  ʐʘʣʚʘ ʅʠʢʦʣʘʝʚʠʯ 

ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʪʝʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

ɻʨʫʟʠʥʩʢʠʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ. ʊʙʠʣʠʩʠ       

 

ɺ XX ʠ ʦʩʦʙʝʥʥʦ ʚ ʥʘʯʘʣʝ XXI ʚʝʢʘ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʨʦʩʣʦ ʪʘʢ 

ʙʳʩʪʨʦ, ʯʪʦ ʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʘʣʦ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʙʦʣʴʰʠʭ ʛʦʨʦʜʦʚ ʠ ʢʨʫʧʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ. ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʠʥʘ ôôʦʪʭʦʜʳôô, ʯʘʱʝ ʚʩʝʛʦ 

ʧʦʜ ʥʠʤ ʧʦʜʨʘʟʫʤʠʚʘʶʪ  ʨʘʟʣʠʯʥʳʝ ʦʩʪʘʪʢʠ ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʧʨʦʮʝʩʩʘ ʧʦʪʨʝʙʣʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʳ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʪʭʦʜʳ ʫʩʣʦʚʥʦ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʪʭʦʜʳ ʧʦʪʨʝʙʣʝʥʠʷ. 

ʆʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʜʨ. ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʄʠʥʝʨʘʣʴʥʦʝ ʩʳʨʴʝ ï ʩʣʦʞʥʘʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʠʛʦʜʥʦʩʪʴ ʢʦʪʦʨʦʡ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʝʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʠ ʰʠʨʦʪʘ ʥʦʤʝʥʢʣʘʪʫʨʳ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʣʦʞʥʷʶʪ ʫʪʠʣʠʟʘʮʠʶ 

ʠ ʩʧʦʩʦʙʳ ʠʭ ʣʠʢʚʠʜʘʮʠʠ. ʂ ʦʪʭʦʜʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʰʣʘʤʳ, ʰʣʘʢʠ, ʨʫʜʥʘʷ ʤʝʣʦʯʴ, 

ʧʠʨʠʪʥʳʝ ʦʛʘʨʢʠ (ʇʆ), ʩʪʨʫʞʢʠ, ʩʪʦʯʥʳʝ ʚʦʜʳ, ʛʘʟʦʦʙʨʘʟʥʳʝ ʚʳʙʨʦʩʳ ʠ ʪ.ʜ. 

ʂ ʦʪʭʦʜʘʤ ʧʦʪʨʝʙʣʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʦʪʭʦʜʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʙʳʪʦʚʳʝ 

ʦʪʭʦʜʳ (ʠʟʥʦʰʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʪʘʨʳʝ ʟʜʘʥʠʷ, ʩʪʘʥʢʠ, ʦʩʪʘʪʢʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʦʩʪʘʪʢʠ ʧʠʱʠ, ʩʪʝʢʣʷʥʥʘʷ ʠ ʧʣʘʩʪʤʘʩʩʦʚʘʷ ʪʘʨʘ, ʙʠʪʘʷ ʧʦʩʫʜʘ. ʠʟʥʦʰʝʥʥʘʷ 

ʦʜʝʞʜʘ, ʘʚʪʦʤʦʙʠʣʠ, ʘʚʪʦʧʦʢʨʳʰʢʠ ʪ.ʜ.). 

ʆʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʠ ʦʪʭʦʜʳ ʧʦʪʨʝʙʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

- ʘʛʨʝʛʘʪʥʦʝ ʩʦʩʪʦʷʥʠʝ; 

- ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ; 

- ʧʣʦʪʥʦʩʪʴ; 

- ʦʙʲʝʤ; 

- ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ ʠ ʧʣʘʚʣʝʥʠʷ; 

- ʢʦʨʨʦʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ; 

- ʮʚʝʪ; 

- ʟʘʧʘʭ; 

 - ʤʝʩʪʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

ʠ ʪ.ʜ.   

ɺʩʝʚʦʟʤʦʞʥʳʝ ʦʪʭʦʜʳ, ʷʚʣʷʶʱʠʝʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʝʞʝʛʦʜʥʦ ʤʠʣʣʠʦʥʘʤʠ ʪʦʥʥ ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ  

ʤʠʨʝ ʫʞʝ ʥʘʢʦʧʣʝʥʳ ʜʝʩʷʪʢʠ ʤʠʣʣʠʘʨʜʦʚ ʪʦʥʥ ʦʪʭʦʜʦʚ ʚ ʚʠʜʝ ɺʄʈ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʡʯʘʩ, ʫʜʘʣʝʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʘʢʮʠʷʤʠ. 

ʆʜʥʘʢʦ ʠʭ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʙʫʜʫʱʝʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʷʚʣʷʶʪʩʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʠ 

ʛʦʨʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʝʨʥʘʷ ʠ ʮʚʝʪʥʘʷ ʤʝʪʘʣʣʫʨʛʠʷ, ʭʠʤʠʯʝʩʢʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʦʪʭʦʜʦʚ. ʀʟ ʠʟʚʝʩʪʥʳʭ ʥʘ ʩʝʛʦʜʥʷʱʥʠʡ ʜʝʥʴ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ 

ʧʨʝʚʳʰʘʝʪ ʯʝʪʳʨʝ ʤʠʣʣʠʦʥʘ, 30 ʪʳʩʷʯ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʭʦʜʦʚ. ʀʭ ʤʦʞʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ: ʧʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʪʨʘʩʣʷʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: 
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- ʭʠʤʠʯʝʩʢʦʡ; 

-  ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ; 

- ʛʦʨʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ; 

- ʵʥʝʨʛʝʪʠʢʝ; 

ʠ ʪ.ʜ. 

ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʘʤ: 

- ʩʝʨʥʦʢʠʩʣʦʪʥʦʝ; 

- ʩʦʜʦʚʦʝ; 

- ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ; 

- ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʝ; 

- ʘʤʤʠʘʯʥʦʝ; 

ʠ ʪ.ʜ. 

ʆʪʭʦʜʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʧʦ ʪʦʥʘʞʥʦʩʪʠ, ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʚʦʟʛʦʨʘʥʠʶ, ʢʦʨʨʦʟʠʦʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʪ.ʜ. ʀʭ 

ʤʦʞʥʦ ʪʘʢʞʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʠʩʪʦʯʥʠʢʫ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʦʙʱʝʡ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʪʭʦʜʦʚ ʧʦ ʠʭ ʘʛʨʝʛʘʪʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. ʉʦʛʣʘʩʥʦ 

ʵʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʭʦʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʪʚʝʨʜʳʝ, ʞʠʜʢʠʝ ʠ ʛʘʟʦʦʙʨʘʟʥʳʝ. 

ʅʘ ʩʝʛʦʜʥʷʱʠʡ ʜʝʥʴ ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʱʘʷ ʚʩʝʦʙʲʝʤʣʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʚʝʨʜʳʭ 

ʦʪʭʦʜʦʚ ʚʚʠʜʫ ʙʦʣʴʰʦʡ ʰʠʨʦʪʳ ʩʧʝʢʪʨʘ ʠʭ ʤʥʦʛʦʦʙʨʘʟʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʨʘʟʣʠʯʠʝʤ 

ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʦʚ, ʪʘʢʞʝ ʠʭ ʜʨʫʛʠʤʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʦʜ ʪʚʝʨʜʳʤʠ ʦʪʭʦʜʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ 

ʪʚʝʨʜʳʝ ʦʩʪʘʪʢʠ ʪʝʭʥʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠʩʪʦʯʥʠʢʘʤʠ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʷʚʣʷʶʪʩʷ: 

- ʪʚʝʨʜʦʬʘʟʥʳʝ ʦʩʪʘʪʢʠ (ʚ ʚʠʜʫ ʧʦʨʦʰʢʦʚ, ʧʳʣʠ, ʰʣʘʢʦʚ, ʦʛʘʨʢʦʚ, ʙʘʣʣʘʩʪʥʦʡ ʯʘʩʪʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʦʧʠʣʦʢ, ʟʦʜʳ ʠ ʪ.ʜ.) ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʟʣʠʯʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʥʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʠʢʣʘʭ; 

- ʦʩʘʜʢʠ ʧʦʣʫʯʘʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʘ ʬʣʦʪʘʮʠʠ ʧʨʠ ʦʙʦʛʘʱʝʥʠʠ 

ʨʫʜ, ʘ ʪʘʢʞʝ ʦʪʚʘʣʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʩʢʨʳʰʥʳʭ ʨʘʙʦʪ, ʩʦʜʝʨʞʘʱʠʝ 

 ʚ ʦʩʥʦʚʥʦʤ ʧʫʩʪʫʶ ʧʦʨʦʜʫ; 

- ʬʣʶʩʳ ʠ ʰʣʘʢʠ ʮʚʝʪʥʦʡ ʠ ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ; 

- ʬʫʩʳ ʢʦʢʩʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

- ʟʦʣʘ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʊʕʎ 

ʠ ɸʕʉ ʠ ʪ.ʜ. 
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ɼʆ ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʆɿʀʊʀɺʅʆ ɺʀɿʅɸʏɽʅʀʍ ʄɸʊʈʀʎʔ 

 

ɸʥʪʦʥʶʢ ɸ.ʆ. 

ʢʘʥʜ. ʬʽʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ, ʋʥʽʚʝʨʩʠʪʝʪ ʜʝʨʞʘʚʥʦʾ ʬʽʩʢʘʣʴʥʦʾ ʩʣʫʞʙʠ 

ʋʢʨʘʾʥʠ, ʤ. ɯʨʧʽʥʴ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ɸʥʪʦʥʶʢ ʅ.ɻ. 

ʢʘʥʜ. ʭʽʤ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʂʠʻʚʦ-ʄʦʛʠʣʷʥʩʴʢʘ 

ʘʢʘʜʝʤʽʷè, ʤ. ʂʠʾʚ 

 

ʉʝʨʝʜ ʙʘʛʘʪʴʦʭ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʚʠʥʠʢʘʶʪʴ ʟʘʜʘʯʽ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʤʽʥʽʤʽʟʘʮʽʾ 

ʤʘʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʬʫʥʢʮʽʡ ʽʟ ʦʙʤʝʞʝʥʥʷʤʠ ʥʘ ʧʦʟʠʪʠʚʥʫ ʚʠʟʥʘʯʝʥʽʩʪʴ ʤʘʪʨʠʮʴ ï ʮʝ 

ʤʘʪʨʠʯʥʽ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ [1]. ɺ ʨʦʙʦʪʽ [2] ʧʦʙʫʜʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʢʫ ʟʘʛʘʣʴʥʦʾ 

ʤʘʪʨʠʯʥʦʾ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ. 

ʉʧʝʮʠʬʽʢʘ ʪʘʢʠʭ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ ʜʝʷʢʦʾ ʬʫʥʢʮʽʾ f(ɸ), ʜʝ ʤʘʪʨʠʮʷ ɸ ʧʦʨʷʜʢʫ n, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʜʦʤ ʦʙʤʝʞʝʥʴ ʥʘ ʝʣʝʤʝʥʪʠ ʮʽʻʾ ʤʘʪʨʠʮʽ ï ʚʦʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʪʘʢʠʤʠ, ʱʦʙ 

ʤʘʪʨʠʮʷ ɸ ʙʫʣʘ ʧʦʟʠʪʠʚʥʦ ʚʠʟʥʘʯʝʥʦʶ. ɸʣʝ ʦʙʤʝʞʝʥʥʷ ʪʘʢʦʛʦ ʚʠʜʫ ʥʝʤʦʞʣʠʚʦ ʧʨʝʜʩʪʘʚʠʪʠ 

ʚ ʪʨʘʜʠʮʽʡʥʦʤʫ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʚʠʛʣʷʜʽ ʪʠʧʫ, ʥʘʧʨʠʢʣʘʜ g(x) Ò 0. ʊʫʪ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʽʜʝʾ ʽʟ [3,4] ʧʦʙʫʜʦʚʠ ʪʘʢʦʾ ʧʨʦʮʝʜʫʨʠ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʫʩʪʘʥʦʚʠʪʠ ʚʟʘʻʤʥʦʦʜʥʦʟʥʘʯʥʫ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʦʟʠʪʠʚʥʦʶ ʚʠʟʥʘʯʝʥʽʩʪʶ ʤʘʪʨʠʮʽ ɸ (ʪʦʙʪʦ ʟʤʽʥʥʦʶ ʬʫʥʢʮʽʾ) ʽ ʜʝʷʢʠʤ 

ʜʦʚʽʣʴʥʠʤ çʜʦʚʛʠʤè ʚʝʢʪʦʨʦʤ ʭ ʨʦʟʤʽʨʥʦʩʪʽ n2. çɼʦʚʽʣʴʥʽʩʪʴè ʚʝʢʪʦʨʘ ʭ ʦʟʥʘʯʘʪʠʤʝ, ʱʦ ʚ 

ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘ ʟʤʽʥʥʫ ʥʝ ʙʫʜʝ ʦʙʤʝʞʝʥʴ. 

ɺʚʝʜʝʤʦ ʜʝʷʢʽ ʧʦʥʷʪʪʷ. ʂʚʘʜʨʘʪʥʘ ʜʽʡʩʥʘ ʤʘʪʨʠʮʷ ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʟʠʪʠʚʥʦ (ʥʝʛʘʪʠʚʥʦ) 

ʚʠʟʥʘʯʝʥʦʶ [5], ʷʢʱʦ (ɸʭ,ʭ) ι 0 ((ɸʭ,ʭ) ᾽ 0) ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʭ Í 0. ɺʽʜʦʤʦ ʪʘʢʦʞ [5], ʱʦ ʙʫʜʴ-

ʷʢʘ ʜʽʡʩʥʘ ʤʘʪʨʠʮʷ ɸ ʤʦʞʝ ʙʫʪʠ ʻʜʠʥʠʤ ʯʠʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ ʩʠʤʝʪʨʠʯʥʦʾ ɸʩ 

ʪʘ ʢʦʩʦʩʠʤʝʪʨʠʯʥʦʾ ɸʢ ʤʘʪʨʠʮʴ, ʪʦʙʪʦ ɸ = ɸʩ + ɸʢ, ʧʨʠʯʦʤʫ ɸʩ = (ɸ +ɸ*)/2 ʽ ɸʢ = (ɸ ï ɸ*)/2. 

ʊʫʪ ɸ* ï ʪʨʘʥʩʧʦʥʦʚʘʥʘ ʜʦ ɸ ʤʘʪʨʠʮʷ. ʂʨʽʤ ʪʦʛʦ, ʤʘʪʨʠʮʷ ɸ ʙʫʜʝ ʧʦʟʠʪʠʚʥʦ ʚʠʟʥʘʯʝʥʦʶ ʪʦʜʽ 

ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʾʾ ʩʠʤʝʪʨʠʯʥʘ ʩʢʣʘʜʦʚʘ ɸʩ ʪʘʢʦʞ ʙʫʜʝ ʧʦʟʠʪʠʚʥʦ ʚʠʟʥʘʯʝʥʦʶ. 

ɼʘʣʽ, ʷʢ ʚʽʜʦʤʦ [5], ʙʫʜʴ-ʷʢʫ ʜʽʡʩʥʫ ʩʠʤʝʪʨʠʯʥʫ ʤʘʪʨʠʮʶ ɸʩ ʟʘʚʞʜʠ ʤʦʞʥʘ ʧʨʠʚʝʩʪʠ 

ʜʦ ʜʽʘʛʦʥʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ ȿ ʜʝʷʢʠʤ ʦʨʪʦʛʦʥʘʣʴʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ U, ʪʦʙʪʦ U*ɸʩU = ȿ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʜʘʶʯʠ ʤʘʪʨʠʮʽ ȿ ʟ ʧʦʟʠʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʽ ʟʤʽʥʶʶʯʠ ʦʨʪʦʛʦʥʘʣʴʥʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ U ʷʢʽʤʦʩʴ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʘʚʞʜʠ ʦʪʨʠʤʘʪʠ ʧʦʟʠʪʠʚʥʦ ʚʠʟʥʘʯʝʥʽ ʩʠʤʝʪʨʠʯʥʽ 

ʤʘʪʨʠʮʽ ɸʩ = UȿU* . 

ʅʝʭʘʡ ʜʝʷʢʠʡ ʭ Í ɽN ï ʝʚʢʣʽʜʽʚ ʧʨʦʩʪʽʨ ʽ N = n(n-1)/2. ʗʢʱʦ ȿ ï ʜʽʘʛʦʥʘʣʴʥʘ ʤʘʪʨʠʮʷ, 

ʪʦ ʧʦʟʥʘʯʠʤʦ ʯʝʨʝʟ ɚ ʚʝʢʪʦʨ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʾʡ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʨʠʯʦʤʫ ɚ Í ɽn. ɺ [3] 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ U, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʢʦʞʥʦʤʫ N-ʚʠʤʽʨʥʦʤʫ ʚʝʢʪʦʨʫ x Í EN ʩʪʘʚʠʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʘʪʨʠʮʷ U(x). ʊʦʜʽ ɸʩ(ʭ,ɚ)= 

U(ʭ)ȿU* (ʭ). ʊʦʙʪʦ, ʧʦʙʫʜʦʚʘʥʦ ʤʘʪʨʠʮʶ ɸʩ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʚʽʣʴʥʠʭ ʚʝʢʪʦʨʽʚ ʭ ʽ ɚ. ɼʘʣʽ, 

ʨʦʟʤʽʱʫʶʯʠ ʝʣʝʤʝʥʪʠ N-ʚʠʤʽʨʥʦʛʦ ʚʝʢʪʦʨʘ z ʥʘ ʤʽʩʮʷʭ ʧʽʜ ʛʦʣʦʚʥʦʶ ʜʽʘʛʦʥʘʣʣʶ ʤʘʪʨʠʮʽ ɸʢ ʽ 

ʮʽ ʞ ʝʣʝʤʝʥʪʠ ʟʽ ʟʥʘʢʦʤ ʤʽʥʫʩ ʥʘʜ ʛʦʣʦʚʥʦʶ ʜʽʘʛʦʥʘʣʣʶ, ʦʪʨʠʤʘʻʤʦ ʢʦʩʦʩʠʤʝʪʨʠʯʥʽ ʤʘʪʨʠʮʽ 

ɸʢ(z) ʟ ʥʫʣʴʦʚʦʶ ʜʽʘʛʦʥʘʣʣʶ. ʊʦʙʪʦ ʜʣʷ ʤʘʪʨʠʮʽ ɸ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɸ = 

U(ʭ)ȿU* (ʭ) + ɸʢ(z), ʧʨʠʯʦʤʫ ʥʘ ʟʤʽʥʥʽ (ʭ,ɚ,z) ʥʝ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʽʷʢʽ ʦʙʤʝʞʝʥʥʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʬʫʥʢʮʽʷ f(ɸ), ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ, ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ 

f(ɸ) = f(U(ʭ)ȿU* (ʭ) + ɸʢ(z)), 

ʘ ʧʨʦʮʝʩ ʤʽʥʽʤʽʟʘʮʽʾ ʙʫʜʝ ʧʨʦʭʦʜʠʪʠ ʚ ʧʨʦʩʪʦʨʽ ʟʤʽʥʥʠʭ(ʭ,ɚ,z) ʟʘʛʘʣʴʥʦʾ ʨʦʟʤʽʨʥʦʩʪʽ n2. 

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʦʚôʷʟʘʥʘ ʟ ʚʝʣʠʢʠʤʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʩʢʣʘʜʥʦʱʘʤʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʭʝʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʘʤʝ 

ʧʦʟʠʪʠʚʥʦ ʚʠʟʥʘʯʝʥʽ ʤʘʪʨʠʮʽ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʤʦʜʝʣʝʡ ʤʘʩʦʧʝʨʝʥʦʩʫ ʚ ʧʨʦʮʝʩʘʭ ʘʜʩʦʨʙʮʽʾ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ 

ʩʫʤʽʰʝʡ ʨʝʯʦʚʠʥ ʽʟ ʨʦʟʯʠʥʽʚ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʜʚʘ ʧʽʜʭʦʜʠ. ɺ 
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ʧʝʨʰʦʤʫ ʟ ʥʠʭ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʟʚʠʯʘʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʨʽʚʥʷʥʴ, ʷʢʘ ʤʘʻ ʚʠʛʣʷʜ [3] 

),)(( ʭʭʌɺʭ -=#  

ʜʝ )(, ʭʌEx nÍ  ï ʚʽʜʦʤʘ ʚʝʢʪʦʨ-ʬʫʥʢʮʽʷ ʨʽʚʥʦʚʘʞʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʭ ï ʚʝʢʪʦʨ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʝʯʦʚʠʥ, ɺ ï ʤʘʪʨʠʮʷ (nxn). ɸʥʘʣʽʟ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʢʽʥʝʪʠʢʠ ʘʜʩʦʨʙʮʽʾ ʪʘ 

ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʜʽʣʝʥʥʷ ʩʫʤʽʰʝʡ ʨʝʯʦʚʠʥ ʚʠʤʘʛʘʶʪʴ ʟʥʘʥʥʷ 

ʯʠʩʝʣʴʥʠʭ ʚʝʣʠʯʠʥ ʝʣʝʤʝʥʪʽʚ ʩʘʤʝ ʤʘʪʨʠʮʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ɺ. ɿʘʜʘʯʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʘʪʨʠʮʽ ɺ 

ʤʦʞʝ ʙʫʪʠ ʟʚʝʜʝʥʘ ʜʦ ʦʙʝʨʥʝʥʦʾ ʟʘʜʘʯʽ, ʪʦʙʪʦ ʜʦ ʟʘʜʘʯʽ ʤʽʥʽʤʽʟʘʮʽʾ ʬʫʥʢʮʽʾ ʥʝʚôʷʟʢʠ 

ä
=

-=
N

i

ii BtxxBF
1

2

exp ),()(  

ʜʝ xiexp ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ, x(ti,ɺ) ï ʟʥʘʯʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ, ʷʢʽ ʦʪʨʠʤʫʶʪʴʩʷ ʷʢ ʨʦʟʚôʷʟʦʢ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʚ ʤʦʤʝʥʪʠ ʯʘʩʫ ti ʧʨʠ ʧʝʚʥʠʭ 

ʟʥʘʯʝʥʥʷʭ ʤʘʪʨʠʮʽ ɺ. 

ʇʨʦʪʝ ʝʣʝʤʝʥʪʠ ʤʘʪʨʠʮʽ ɺ ʥʝ ʤʦʞʥʘ ʦʙʠʨʘʪʠ ʜʦʚʽʣʴʥʦ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ 

ʨʝʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʪʽʡʢʠʤ ʚ ʦʢʦʣʽ ʪʦʯʢʠ ʭ*, ʜʣʷ ʷʢʦʾ ʌ(ʭ*) = ʭ*. ʊʦʙʪʦ ʚ ʧʨʦʮʝʩʽ 

ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʚôʷʟʢʠ ʤʘʪʨʠʮʶ ɺ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʘʪʨʠʮʷ (ʧʦʭʽʜʥʘ ʧʨʘʚʦʾ 

ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ) ))(( * ɯʭʌɺ -¡-  ʤʘʣʘ ʚʣʘʩʥʽ ʯʠʩʣʘ ʟ ʧʦʟʠʪʠʚʥʠʤʠ ʜʽʡʩʥʠʤʠ ʯʘʩʪʠʥʘʤʠ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʷʢʱʦ ʚʦʥʘ ʙʫʜʝ ʧʦʟʠʪʠʚʥʦ ʚʠʟʥʘʯʝʥʦʶ, ʪʦ ʪʘʢʘ ʚʠʤʦʛʘ ʙʫʜʝ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʠʢʦʥʫʚʘʪʠʩʷ. 

ʅʝʭʘʡ {A} ï ʤʥʦʞʠʥʘ ʧʦʟʠʪʠʚʥʦ ʚʠʟʥʘʯʝʥʠʭ ʤʘʪʨʠʮʴ. ʊʦʜʽ, ʚʚʘʞʘʶʯʠ, ʱʦ ʽʩʥʫʻ 
1

* ))(( --¡ ɯʭʌ , ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʤʘʪʨʠʮʽ ɸ Í{ A} ʧʦʢʣʘʜʝʤʦ 
1

* ))(()( --¡-= ɯʭʌɸɸɺ , 

ʽ ʙʘʯʠʤʦ, ʱʦ ʤʘʪʨʠʮʷ ɸɯʭʌɸɺ =-¡- ))()(( *  ʙʫʜʝ ʟʘʚʞʜʠ ʧʦʟʠʪʠʚʥʦ ʚʠʟʥʘʯʝʥʦʶ ʟʘ 

ʩʧʦʩʦʙʦʤ ʧʦʙʫʜʦʚʠ. ʆʪʞʝ, ʟʘʜʘʯʘ ʤʽʥʽʤʽʟʽʮʽʾ ʥʝʚôʷʟʢʠ ʪʝʧʝʨ ʟʚʝʣʘʩʷ ʜʦ ʟʘʜʘʯʽ ʤʽʥʽʤʽʟʘʮʽʾ 

ʬʫʥʢʮʽʾ F(B(A)) ʥʘ ʤʥʦʞʠʥʽ ʧʦʟʠʪʠʚʥʦ ʚʠʟʥʘʯʝʥʠʭ ʤʘʪʨʠʮʴ. 

ɯʥʰʠʡ ʧʽʜʭʽʜ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʤʘʩʦʧʝʨʝʥʦʩʫ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʟʘʜʘʥʥʷʤ ʛʫʩʪʠʥ 

ʜʠʬʫʟʽʡʥʠʭ ʧʦʪʦʢʽʚ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽʰʽ ʫ ʚʠʛʣʷʜʽ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʟʘʢʦʥʫ ʌʽʢʘ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʨʽʚʥʷʥʥʷ ʢʽʥʝʪʠʢʠ ʘʜʩʦʨʙʮʽʾ ʙʫʜʫʪʴ ʨʽʚʥʷʥʥʷʤʠ ʟ ʯʘʩʪʢʦʚʠʤʠ ʧʦʭʽʜʥʠʤʠ [4]. ʊʫʪ 

ʥʘʜʘʤʦ ʨʦʟʚô̫ ʟʦʢ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ 
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ʜʝ x  ï ʩʝʨʝʜʥʷ ʧʦ ʦʙôʻʤʫ ʩʬʝʨʠʯʥʦʾ ʯʘʩʪʠʥʢʠ ʨʘʜʽʫʩʫ r0 ʚʝʣʠʯʠʥʘ ʘʜʩʦʨʙʮʽʾ, x0 ï 

ʧʦʯʘʪʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥ. 

ʗʢ ʙʘʯʠʤʦ, ʚʽʥ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʤʘʪʨʠʮʶ D, ʷʢʘ ʪʘʢʦʞ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʟʠʪʠʚʥʦ 

ʚʠʟʥʘʯʝʥʦʶ ʷʢ ʫʤʦʚʘ ʟʙʽʞʥʦʩʪʽ ʥʘʚʝʜʝʥʦʛʦ ʤʘʪʨʠʯʥʦʛʦ ʨʷʜʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʝʚʥʦʛʦ ʢʣʘʩʫ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʽʜʭʽʜ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʟʘʜʘʯʫ ʤʽʥʽʤʽʟʘʮʽʾ. ʅʘʚʝʜʝʥʦ ʪʘʢʦʞ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ 

ʧʽʜʭʦʜʫ. 
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Technical sciences 

 

ɿɹɯʃʔʐɽʅʅʗ ʄʆɹɯʃʔʅʆʉʊɯ ʉʀʉʊɽʄʀ ʇʈʆʊʀʇʆɾɽɾʅʆɻʆ ɿɸʍʀʉʊʋ 

ʆɹôɭʂʊʋ 

 

 ɸʥʪʦʰʢʽʥ ʆ.ɸ. 

ʢ.ʪ.ʥ., ʚʠʢʣʘʜʘʯ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ  

 

ɿʘ ʩʪʘʪʠʩʪʠʢʦʶ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʜʦ 70% ʚʠʧʘʜʢʽʚ 

ʟʘʛʠʙʝʣʽ ʣʶʜʝʡ ʥʘ ʧʦʞʝʞʽ ʬʽʢʩʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʘʪʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ 

ʜʠʤʫ, ʧʨʦʜʫʢʪʽʚ ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʢʣʘʜʫ [1]. ɺʽʜʧʦʚʽʜʥʦ, ʧʨʠ ʩʧʨʦʙʘʭ ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ 

ʧʦʞʝʞʽ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʫʚʘʛʫ ʩʘʤʝ ʮʽʤ ʧʝʨʚʠʥʥʠʤ ʦʟʥʘʢʘʤ. 

 ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʞʝʞʽ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʚʞʝ ʜʘʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʩʠʩʪʝʤʠ ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ (ʉʇʉ) ʟ ʧʦʞʝʞʥʠʤʠ ʩʧʦʚʽʱʫʚʘʯʘʤʠ ʚ ʷʢʦʩʪʽ ʯʫʪʣʠʚʠʭ 

ʝʣʝʤʝʥʪʽʚ [2]. ɸʣʝ ʜʣʷ ʮʴʦʛʦ ʚʣʘʩʥʠʢʠ ʦʙóʻʢʪʽʚ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʟʘʭʠʩʪʫ, ʟʤʫʰʝʥʽ ʨʦʙʠʪʠ 

ʟʥʘʯʥʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ ʥʘ ʧʨʠʜʙʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʥʠʭ, 

ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ, ʧʦʪʦʯʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʑʦ ʫʩʢʣʘʜʥʶʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʉʇʉ ʥʘ 

ʥʝʚʝʣʠʯʢʠʭ ʧʨʠʚʘʪʥʠʭ ʦʙóʻʢʪʘʭ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʞʠʪʣʦʚʦʛʦ ʬʦʥʜʫ. 

ʗʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʩʪʘʮʽʦʥʘʨʥʠʤ ʉʇʉ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʘʚʪʦʥʦʤʥʽ ʧʦʞʝʞʥʽ 

ʩʧʦʚʽʱʫʚʘʯʽ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ ʚʠʷʚʣʝʥʥʷ ʧʦʞʝʞʽ ʪʘ ʦʧʦʚʽʱʝʥʥʷ ʧʨʦ ʥʝʾ ʚ ʤʝʞʘʭ 

ʧʨʠʤʽʱʝʥʥʷ ʜʝ ʚʠʥʠʢʣʘ ʧʦʞʝʞʘ. ɸʣʝ ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʩʚʽʪʦʚʫ ʪʝʥʜʝʥʮʽʶ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʢʠ ʚ 

ʥʘʧʨʷʤʢʫ ʾʾ ʫʥʽʚʝʨʩʘʣʽʟʘʮʽʾ, ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʝʩʢʣʘʜʥʠʭ 

ʚʜʦʩʢʦʥʘʣʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʞʝʞʽ ʧʨʠʣʘʜ, ʷʢʠʡ ʤʘʶʪʴ ʙʽʣʴʰʽʩʪʴ 

ʩʫʯʘʩʥʠʭ ʣʶʜʝʡ ï ʤʦʙʽʣʴʥʠʡ ʪʝʣʝʬʦʥ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʤʦʞʥʘ ʙʫʣʦ ʚʠʷʚʠʪʠ ʬʘʢʪ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ, ʥʝʦʙʭʽʜʥʦ ʜʦʦʙʣʘʜʥʘʪʠ ʡʦʛʦ ʦʧʪʠʯʥʦʶ ʧʘʨʦʶ çʚʠʧʨʦʤʽʥʶʚʘʯ-

ʧʨʠʡʤʘʯè, ʷʢʘ ʧʨʘʮʶʻ ʚ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʽ. ɸʥʘʣʦʛʽʯʥʦʶ ʪʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʭ ʧʦʞʝʞʥʠʭ ʩʧʦʚʽʱʫʚʘʯʘʭ [2]. ʂʨʽʤ ʪʦʛʦ, ʫ ʩʢʣʘʜʽ ʪʝʣʝʬʦʥʫ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʤʽʢʨʦʧʨʦʮʝʩʦʨ, ʷʢʠʡ ʙʫʜʝ ʦʙʨʦʙʣʷʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʦʧʪʠʯʥʦʾ ʧʘʨʠ. 

ʆʧʪʠʯʥʽ ʚʽʩʽ ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʪʘ ʧʨʠʡʤʘʯʘ ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʜ ʢʫʪʦʤ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ (ʚ 

ʟʚʠʯʘʡʥʠʭ ʩʧʦʚʽʱʫʚʘʯʘʭ ʚʽʥ, ʷʢ ʧʨʘʚʠʣʦ, ʩʢʣʘʜʘʻ ʚʽʜ 90Ü ʜʦ 120Ü). ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʜʠʤʫ 

ʽʥʬʨʘʯʝʨʚʦʥʠʡ ʧʨʦʤʽʥʴ ʥʝ ʧʦʪʨʘʧʣʷʻ ʚʽʜ ʚʠʧʨʦʤʽʥʶʚʘʯʘ ʥʘ ʧʨʠʡʤʘʯ. ɸ ʧʨʠ ʧʦʷʚʽ ʚ ʧʦʚʽʪʨʽ 

ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʙʠʪʪʷ ʧʨʦʤʽʥʶ ʽ ʬʽʢʩʘʮʽʷ ʡʦʛʦ ʥʘ ʧʨʠʡʤʘʯʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʩʪʽʡʥʦ 

ʤʘʪʠ ʟ ʩʦʙʦʶ ʤʦʙʽʣʴʥʠʡ ʧʨʠʣʘʜ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʠʤʫ ʚʽʜ ʧʦʞʝʞʽ. ɿʨʦʟʫʤʽʣʦ ʱʦ ʚʠʢʦʥʫʚʘʪʠ 

ʪʘʢʽ ʬʫʥʢʮʽʾ ʚʽʥ ʟʤʦʞʝ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʽʜʢʨʠʪʽʡ ʧʦʚʝʨʭʥʽ ʘ ʥʝ ʚ ʟʘʢʨʠʪʦʤʫ 

ʯʦʭʣʽ ʯʠ ʢʠʰʝʥʽ. ɸʣʝ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʱʽʣʴʥʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ 

ʚʠʥʠʢʘʻ ʣʠʰʝ ʧʽʜ ʯʘʩ ʚʽʜʧʦʯʠʥʢʫ ʘʙʦ ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʚʠʭʦʜʽʚ ʟ ʧʨʠʤʽʱʝʥʥʷ. ʊʦʤʫ ʟʘʣʠʰʠʚʰʠ 

ʪʘʢʠʡ ʪʝʣʝʬʦʥ ʥʘ ʩʪʦʣʽ ʯʠ ʧʨʠʢʨʦʚʘʪʥʽʡ ʪʫʤʙʽ ʽ ʫʚʽʤʢʥʫʚʰʠ ʨʝʞʠʤ ʢʦʥʪʨʦʣʶ, ʤʦʞʥʘ 

ʟʘʧʦʙʽʛʪʠ ʪʨʘʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʆʧʦʚʽʱʝʥʥʷ ʧʨʦ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʘʙʦ ʚʤʠʢʘʥʥʷ ʟʚʫʢʦʚʦʛʦ 

ʩʠʛʥʘʣʫ ʥʘ ʪʝʣʝʬʦʥʽ, ʘʙʦ/ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʘʚʪʦʜʦʟʚʦʥʫ ʟʘ ʟʘʜʘʥʠʤ ʥʦʤʝʨʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ 

ʨʘʭʫʥʦʢ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʬʦʥʘ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʫ ʩʚʦʻ ʨʦʟʧʦʨʷʜʞʝʥʥʷ 

ʤʦʙʽʣʴʥʫʶ ʩʠʩʪʝʤʫ ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ ʦʧʦʚʽʱʝʥʥʷ ʧʨʦ ʧʦʞʝʞʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʾ 

ʜʦʟʚʦʣʠʪʴ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʠʪʠ ʬʘʢʪ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ, ʩʧʦʚʽʩʪʠʪʠ ʚʣʘʩʥʠʢʘ ʧʨʦ ʮʝ ʪʘ 

ʟʤʝʥʰʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʣʝʪʘʣʴʥʦʛʦ ʚʠʧʘʜʢʫ. 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1. ɯʥʬʦʨʤʘʮʽʡʥʦ ï ʘʥʘʣʽʪʠʯʥʘ ʜʦʚʽʜʢʘ ʧʨʦ ʚʠʥʠʢʥʝʥʥʷ ʅʉ ʚ ʋʢʨʘʾʥʽ ʫ 2020 ʨʦʮʽ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://www.dsns.gov.ua/ua/Dovidka-za-

kvartal/119288.html. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʧʨʠʚʝʣʘ ʢ ʛʣʫʙʦʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʬʝʨʝ 

ʥʘʫʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʚ ʦʙʱʝʩʪʚʝ. ɺʦʟʥʠʢʣʠ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʙʣʝʤʳ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶɦʝʡ ʩʨʝʜʳ. ɺ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ʚʦʰʣʦ ʧʦʥʷʪʠʝ ñʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴò . ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʘʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʵʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʘʩʪʴʶ ʥʘʮʠʦʥʘʣʥɹʦʡ ʙʝʟʦʧʘ-

ʩʥʦʩʪʠ ʢʘʞʜʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʙʠʦʩʬʝʨʘ, ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢ, ʥʘʮʠʦʥʘʣʴʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ.    

 

Abstract. The scientific and technological revolution has led to profound changes in the 

field of science, production, as well as in the society. New ways of developing environmental issues 

have emerged. The concept of "environmental safety" has entered into scientific circulation. An 

eco-economic assessment of the consequences of natural disasters can be carried out taking into 

account the importance of the provision of ecological safety.  

Ecological safety is an integral part of the national security of each state. 

Key words: ecological problems, ecological safety, scientific and technological progress, 

biosphere, emergency situations, ecological risk, national security, ecological assessment. 

 

ɺ ʧʦʩʣʝʜʥʝʤ ʪʳʩʷʯʝʣʝʪʠʠ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʧʨʠʨʦʜʥʳʭ ʙʝʜʩʪʚʠʡ ʠ 

ʢʘʪʘʢʣʠʟʤ. ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʦʙʫʩʣʦʚʣʝʥ ʛʣʫʙʦʢʠʤʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ. ɺ ʍʍ ʚʝʢʝ ʧʨʦʠʟʦʰʣʠ ʨʝʟʢʠʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʫʢʝ, ʥʦ ʠ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʦʙʱʝʩʪʚʝ, ʯʪʦ ʙʳʣʦ ʥʘʟʚʘʥʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʝʨʝʚʦʨʦʪʦʤ. 

ʅʳʥʝʰʥʷʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʝʣʦʚʝʢ ʠʩʧʦʣʴʟʫʝʪ ʦʢʦʣʦ 55% ʢʦʥʪʠʥʝʥʪʦʚ, ʦʢʦʣʦ 13% ʨʝʯʥʳʭ 

ʚʦʜ ʠ ʜʨ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚ ʙʳʪʫ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʢʦʣʦ 50.000 ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʠʟ 

ʢʦʪʦʨʳʭ ʦʢʦʣʦ 40.000 ʷʚʣʷʶʪʩʷ ʦʧʘʩʥʳʤʠ, ʘ 12.000 ï ʷʜʦʚʠʪʳʤʠ [3]. 
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ʀʩʭʦʜʷ ʠʟ ʨʘʤʦʢ ʥʘʫʯʥʦʡ ʢʦʥʮʝʧʮʠʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʨʝʙʫʝʪʩʷ ʥʦʚʘʷ 

ʨʘʟʨʘʙʦʪʢʘ ʚʦʟʥʠʢʰʠʭ ʧʨʦʙʣʝʤ. 

ɺ ʙʠʦʩʬʝʨʫ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʦʢʦʣʦ 30 ʤʣʥ ʪ ʙʳʪʦʚʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʘʟʦʚʳʭ, 

ʞʠʜʢʠʭ ʠ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ. 

ɸʚʘʨʠʷ ʚ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ ʚ 1986 ʛ. ʩʪʘʣʘ ʧʨʠʯʠʥʦʡ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʡ 

ʢʘʪʘʩʪʨʦʬʳ. ɼʦ ʩʠʭ ʧʦʨ ʨʝʛʠʦʥ ʥʝ ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʘ ʥʘʩʝʣʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʚʟʨʦʩʣʳʭ, ʢʦʪʦʨʳʝ ʦʪʢʘʟʘʣʠʩʴ ʧʦʢʠʥʫʪʴ ʩʚʦʠ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʙʠʦʩʬʝʨʫ ʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʳʤ. ɺ ʥʳʥʝʰʥʠʡ ʧʝʨʠʦʜ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ 

ʧʝʨʝʚʦʨʦʪʥʦʝ, ʧʦʩʢʦʣʴʢʫ ʯʝʣʦʚʝʢ ʧʳʪʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʘʞʥʦ ʦʙʲʝʢʪʠʚʥʦ ʠ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪʴ ʢʘʢ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʩʦʩʪʦʷʥʠʝ ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʮʝʣʴ ʙʠʦʩʬʝʨʳ.  

ʏʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ ʚʳʩʰʝʡ ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʣʘʥʝʪʝ. 

ɺ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ʚʦʰʣʘ ʚʘʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ çʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè. 

ɼʣʷ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʬʦʨʤʠʨʫʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʫʯʥʳʝ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʆʙʝʩʧʝʯʝʥʠʷ ʵʢʦʙʝʟʦʧʘʩʥʦʩʪʠ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʥʝʜʦʩʪʘʪʦʯʥʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʪʴ ʚʳʙʨʘʥʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʵʪʦʛʦ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʡ ʚʘʨʠʘʥʪ ʧʨʠʨʦʜʥʳʭ ʥʘʨʫʰʝʥʥʳʭ ʩʠʩʪʝʤ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ. 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʛʣʦʙʘʣʴʥʳʤ ʦʙʴʝʢʪʦʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʙʠʦʩʬʝʨʘ, ʦʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʙʘʟʦʚʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʫʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ. 

ʆʩʥʦʚʥʳʤ ʟʚʝʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʝʡʰʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɼʝʷʪʝʣʴʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʚ ʦʩʥʦʚʥʦʤ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ 

ʜʫʭʦʚʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʩʠʩʪʝʤʥʦʩʪʠ [ʩ. 28, 2]. 

ʂʦʛʜʘ ʦʜʠʥ ʠʟ ʥʠʭ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʘʨʫʰʘʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʩʠʩʪʝʤʳ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ɺʦʧʨʦʩ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʵʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʠʣʠ ʠʩʢʣʶʯʝʥʠʝ ʦʧʘʩʥʦʩʪʠ. ʆʜʥʘʢʦ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʦʟʥʠʢʘʝʪ ʪʘʤ, ʛʜʝ ʝʩʪʴ ʦʧʘʩʥʦʩʪʴ, ʪ. ʝ. ʦʩʥʦʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ï ʵʪʦ ʯʫʚʩʪʚʦ ʦʧʘʩʥʦʩʪʠ ʠʣʠ ʨʘʟʲʷʩʥʝʥʠʝ ʪʝʭ ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʨʠʯʠʥʠʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʫʱʝʨʙ ï ʢʘʢ ʚ ʥʘʩʪʦʷʱʝʤ, ʪʘʢ ʠ ʚ ʙʫʜʫʱʝʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʦʭʨʘʥʝʥʠʝ ʵʢʦʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʘʪ ʧʨʝʙʳʚʘʥʠʝ ʥʦʨʤʘʪʠʚʦʚ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʝʡ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʆʙʝʩʧʝʯʝʥʠʝ 

ʵʢʦʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʷʟʘʥʦ ʚ ʦʩʥʦʚʥʦʤ ʩ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʣ ʥʦʚʳʡ ʥʘʫʯʥʳʡ 

ʩʤʳʩʣ ʚ ʩʠʩʪʝʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʯʪʦ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʢʘʢ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ, ʪʘʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ʉʠʩʪʝʤʘ ʵʢʦʙʝʟʦʧʘʩʥʦʩʪʠ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ, ʟʜʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʦʯʠʭ ʤʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʠ ʧʨʠʨʦʜʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ 

ʙʠʦʩʬʝʨʳ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʦʮʠʘʣʴʥʦʡ, ʟʜʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʩʬʝʨʦʡ. 

ʇʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʣʦʞʝʥʳ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʢʘʞʜʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʤʘʩʰʪʘʙʳ ʢʦʪʦʨʳʭ ʠʥʦʛʜʘ ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʚʣʠʷʷ ʠ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ, ʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
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ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʵʪʦʛʦ, ʚʳʪʝʢʘʶʱʝʛʦ ʠʟ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, 

ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ ʥʝʚʦʟʤʦʞʥʦ ʩʧʘʩʪʠ ʦʪ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʝʥʥʦʛʦ 

ʯʨʝʟʚʳʯʘʡʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ. ʇʦʵʪʦʤʫ ʚʦʟʤʦʞʥʦʝ ʩʥʠʞʝʥʠʝ ʫʱʝʨʙʘ ʏʉ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. 

ʉʥʠʞʝʥʠʝ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʏʉ ʚʢʣʶʯʘʝʪ ʦʮʝʥʢʫ ʠʩʪʦʯʥʠʢʦʚ ʦʧʘʩʥʦʩʪʠ, 

ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ, ʧʨʦʛʥʦʟ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ, 

ʧʨʝʜʧʨʠʥʷʪʠʝ ʠʥʞʝʥʝʨʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ, 

ʫʯʝʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʭʦʨʦʰʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʨʘʩʣʠ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʘʭ: 

1. ʧʨʠʥʮʠʧ ʧʨʠʦʨʠʪʝʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ,  

2. ʧʨʠʥʮʠʧ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʠ, 

3. ʧʨʠʥʮʠʧ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤʳ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʤʠ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ 

ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ, ʢʪʦ ʠ ʢʘʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʦʣʞʝʥ 

ʙʦʨʦʪʴʩʷ ʧʨʦʪʠʚ ʵʪʦʛʦ, ʢʪʦ ʥʝʩʝʪ ʠ ʢʘʢʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʧʨʘʚʦʚʦʡ ʙʘʟʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʏʉ [ʩ. 343, 

5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʞʥʝʡʰʝʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʨʦʷʩʥʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʘʚʘʨʠʡ ʠ ʙʝʜʩʪʚʠʡ, ʩʤʷʛʯʠʪʴ ʠʭ 

ʧʦʩʣʝʜʩʪʚʠʷ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʨʠʨʦʜʥʳʝ 

ʙʝʜʩʪʚʠʷ ï ʵʪʦ ʪʘʢʠʝ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʫʯʘʡʥʳʤ 

ʥʘʨʫʰʝʥʠʝʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʨʘʟʨʫʰʝʥʠʷʤʠ ʠ ʞʝʨʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝʤ 

ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤʳ. ʇʨʠʨʦʜʥʳʝ ʙʝʜʩʪʚʠʷ ʥʝ ʧʦʜʣʝʞʘʪ 

ʫʧʨʘʚʣʝʥʠʶ. 

ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʘʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ 

ʵʢʦʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠʨʦʜʥʳʭ ʙʝʜʩʪʚʠʡ. 

ʄʏʉ ʩʦʟʜʘʣ ʤʦʱʥʫʶ ʩʠʩʪʝʤʫ, ʦʧʠʨʘʷʩʴ ʥʘ ʦʮʝʥʢʫ ʢʦʤʧʦʤʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʧʨʠʯʠʥʝʥʥʳʭ ʫʱʝʨʙʦʚ. 

ʆʮʝʥʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

¶ ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʣʠʯʝʩʪʚʝ ʠ ʩʦʩʪʘʚʝ ʚʳʙʨʦʩʦʚ. 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚʳʙʨʦʩʦʚ (ʟʦʥʳ ʟʘʛʨʷʟʥʝʥʠʷ). 

¶ ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʥʘ ʨʝʮʠʧʠʝʥʪʘʭ. 

¶ ɼʝʥʝʞʥʘʷ ʦʮʝʥʢʘ ʧʨʠʨʦʜʥʦ-ʧʨʝʜʤʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʱʝʨʙʘ. 

¶ ʆʮʝʥʢʘ ʨʘʩʭʦʜʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʚʦʟʤʝʱʝʥʠʶ ʫʱʝʨʙʘ [ʩ. 266, 4]. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʞʜʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ, ʨʝʘʣʠʟʫʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʝ ʧʨʘʚʦ ʢʘʞʜʦʡ 

ʣʠʯʥʦʩʪʠ ʥʘ ʞʠʟʥʴ ʚ ʟʜʦʨʦʚʦʡ ʠ ʙʣʘʛʦʧʦʣʫʯʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ [ʩ. 266, 4]. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʚʳʩʠʪʴ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦ ʪʦʤ, ʢʘʢʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʜʝʛʨʘʜʘʮʠʷ ʵʢʦʩʠʩʪʝʤʳ ʥʘ ʨʠʩʢ ʢʘʪʘʩʪʨʦʬ. 

ʆʩʥʦʚʘʥʥʦʝ ʥʘ ʵʢʦʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʝ ʦʭʚʘʪʳʚʘʝʪ ʚʩʶ ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʷ ʣʶʜʝʡ ʠ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʣʘʥʦʚ, 

ʮʠʚʠʣʠʟʘʮʠʡ ʠ ʧʨʦʛʨʘʤʤ, ʚʦʧʨʦʩʳ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʠʥʪʝʛʨʘʣʴʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ, ʧʨʦʮʝʩʩʳ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʙʲʷʩʥʠʪʴ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ.  

ʍʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʣʘʥʳ ʧʦʜʛʦʪʦʚʢʠ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʏʉ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʧʘʩʝʥʠʶ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʥʦ ʠ ʯʘʩʪʦ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʢʨʝʧʣʝʥʠʶ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʩʣʝ ʙʝʜʩʪʚʠʷ, ʩʥʠʞʘʷ ʜʘʣʴʥʝʡʰʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝʠ ʙʝʜʩʪʚʠʡ. 
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ɻʦʪʦʚʥʦʩʪʴ ʠ ʩʠʩʪʝʤʳ ʨʘʥʥʝʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ, ʫʩʣʦʚʠʷ é ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʧʦʤʦʛʘʶʪ 

ʜʝʡʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦ ʚ ʧʝʨʠʦʜ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ, ʫʤʝʥʴʰʘʷ ʤʘʪʝʨʠʘʣʴʥʳʝ 

ʧʦʪʝʨʠ, ʯʠʩʣʦ ʞʝʨʪʚ, ʘ ʪʘʢʞʝ ʫʱʝʨʙ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʕʢʦʩʠʩʪʝʤʳ ʩʣʫʞʘʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʪʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ. ʉʦʭʨʘʥʝʥʠʝ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ï ʦʪʣʠʯʥʘʷ ʩʪʨʘʪʝʛʠʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʘ, ʫʢʨʝʧʣʝʥʠʷ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʘʪʨʘʛʠʚʘʝʪ ʟʘʱʠʪʫ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʠʥʪʝʨʝʩʦʚ 

ʯʝʣʦʚʝʢʘ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʝʛʦ ʧʨʘʚʦ ʠʤʝʪʴ ʯʠʩʪʫʶ, ʟʜʦʨʦʚʫʶ, ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʜʣʷ ʩʚʦʝʡ ʞʠʟʥʠ [1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ï ʵʪʦ ʩʠʩʪʝʤʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʶ, ʧʨʦʬʠʣʘʢʪʠʢʝ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʝʩʝʯʝʥʠʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʚʨʝʜʦʥʦʩʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʜʦʧʫʱʝʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ ʠ ʩʜʝʣʘʪʴ ʧʨʝʜʩʢʘʟʫʝʤʳʤ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ. 

ʕʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʫʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʝʩʪʝʩʪʚʝʥʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʆ-ʂʆʄʋʅɯʂɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ï 

ʇʆʊʋɾʅʀʁ ʉʊʀʄʋʃ ʋ ʅɸɺʏɸʅʅɯ ʌɸʍɯɺʎɯɺ ɽʂʆʅʆʄɯʏʆɻʆ ʇʈʆʌɯʃʖ 

 

ɸʨʭʠʧʝʥʢʦ ʗ.ʆ. 

ɺʠʢʣʘʜʘʯ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ, ʟʘʚʽʜʫʚʘʯ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʚʽʜʜʽʣʝʥʥʷʤ 

ɺʉʇ çʂʨʠʚʦʨʽʟʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʝʢʦʥʦʤʽʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ  

                              ɼɺʅɿ ʂʅɽʋ ʽʤ. ɺ. ɻʝʪʴʤʘʥʘè 

 

XXI ʩʪʦʣʽʪʪʷ - ʩʪʦʣʽʪʪʷ ʚʠʩʦʢʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʉʫʯʘʩʥʠʡ ʩʪʫʜʝʥʪ ʞʠʚʝ ʚ 

ʩʚʽʪʽ ʝʣʝʢʪʨʦʥʥʦʾ ʢʫʣʴʪʫʨʠ. ɿʤʽʥʶʻʪʴʩʷ ʽ ʨʦʣʴ ʚʠʢʣʘʜʘʯʘ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʢʫʣʴʪʫʨʽ - ʚʽʥ 

ʧʦʚʠʥʝʥ ʩʪʘʪʠ ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ. ʆʪʞʝ, ʚʠʢʣʘʜʘʯʫ ʥʝʦʙʭʽʜʥʦ ʚʦʣʦʜʽʪʠ 

ʩʫʯʘʩʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʪʘ ʥʦʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦʙ ʩʧʽʣʢʫʚʘʪʠʩʷ ʥʘ ʦʜʥʽʡ ʤʦʚʽ ʟʽ 

ʩʪʫʜʝʥʪʦʤ. 

ɺʝʣʠʢʠʡ ʧʝʜʘʛʦʛ ʽ ʚʯʝʥʠʡ ʂʦʩʪʷʥʪʠʥ ɼʤʠʪʨʦʚʠʯ ʋʰʠʥʩʴʢʠʡ ʧʠʩʘʚ ʪʘʢ: çɼʠʪʷʯʘ 

ʧʨʠʨʦʜʘ ʚʠʤʘʛʘʻ ʥʘʦʯʥʦʩʪʽè. ɯ ʮʝ ʚʽʨʥʦ ʜʣʷ ʩʴʦʛʦʜʥʽʰʥʽʭ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ 

ʫʤʦʚʘʭ ʥʦʚʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʦʚʩʶʜʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʣʝʙʘʯʝʥʥʷ, ɯʥʪʝʨʥʝʪʫ, 

ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ, ʩʬʦʨʤʫʚʘʣʦ ʥʦʚʠʡ ʪʠʧ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʥʘʟʠʚʘʶʪʴ 

çʝʢʨʘʥʥʦʶ ʢʫʣʴʪʫʨʦʶè. ɼʣʷ ʩʫʯʘʩʥʦʛʦ ʩʪʫʜʝʥʪʘ ʧʽʜʨʫʯʥʠʢʠ ʘʙʦ ʧʦʷʩʥʝʥʥʷ ʚʠʢʣʘʜʘʯʘ ʥʘ 

ʟʘʥʷʪʪʽ ʚʪʨʘʯʘʶʪʴ ʩʚʦʻ ʢʦʣʠʰʥʻ ʟʥʘʯʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ. ʊʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʩʪʘʣʠ ʘʥʘʭʨʦʥʽʟʤʦʤ, ʤʦʨʘʣʴʥʦ 

ʟʘʩʪʘʨʽʣʠ. 

ʉʪʘʣʦ ʦʯʝʚʠʜʥʠʤ, ʱʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʽʣʴʢʠ ʧʽʜʨʫʯʥʠʢʠ, ʤʝʪʦʜʠʯʥʽ ʧʦʩʽʙʥʠʢʠ ʪʘ 

ʚʣʘʩʥʽ ʧʦʷʩʥʝʥʥʷ, ʷʢʠʤʠ ʙ ʚʝʣʠʢʠʤʠ, ʨʽʟʥʦʙʽʯʥʠʤʠ ʽ ʧʦʚʥʠʤʠ ʚʦʥʠ ʥʝ ʙʫʣʠ, ʚʠʨʽʰʠʪʠ ʮʶ 

ʧʨʦʙʣʝʤʫ ʥʝʤʦʞʣʠʚʦ, ʩʣʽʜ ʬʦʨʤʫʚʘʪʠ ʽ ʨʦʟʚʠʚʘʪʠ ʨʽʟʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʧʽʟʥʘʚʘʣʴʥʽ, ʢʦʤʫʥʽʢʘʪʠʚʥʽ, ʩʦʮʽʘʣʴʥʽ, ʨʦʟʚʠʚʘʪʠ ʾʭ ʽʥʬʦʨʤʘʮʽʡʥʫ ʽ ʜʦʩʣʽʜʥʠʮʴʢʫ 

ʢʫʣʴʪʫʨʫ. 

ʆʜʥʦʯʘʩʥʠʡ ʚʧʣʠʚ ʥʘ ʜʚʘ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʦʨʛʘʥʫ ʩʧʨʠʡʥʷʪʪʷ (ʩʣʫʭ ʽ ʟʽʨ) ʜʦʟʚʦʣʷʶʪʴ 

ʜʦʩʷʛʪʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʦʛʦ ʝʬʝʢʪʫ. ɼʦʚʝʜʝʥʦ, ʱʦ ʣʶʜʠʥʘ ʟʘʧʘʤ'ʷʪʦʚʫʻ 20% ʧʦʯʫʪʦʛʦ ʽ 30% 

ʧʦʙʘʯʝʥʦʛʦ, ʽ ʙʽʣʴʰʝ 50% ʪʦʛʦ, ʱʦ ʚʦʥʘ ʙʘʯʠʪʴ ʽ ʯʫʻ ʦʜʥʦʯʘʩʥʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʣʝʛʰʝʥʥʷ 

ʧʨʦʮʝʩʫ ʩʧʨʠʡʥʷʪʪʷ ʽ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʩʢʨʘʚʠʭ ʦʙʨʘʟʽʚ - ʮʝ 

ʦʩʥʦʚʘ ʙʫʜʴ-ʷʢʦʾ ʩʫʯʘʩʥʦʾ ʧʨʝʟʝʥʪʘʮʽʾ. 

ɽʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ ï ʧʦʪʫʞʥʠʡ ʩʪʠʤʫʣ ʫ ʥʘʚʯʘʥʥʽ ʬʘʭʽʚʮʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʧʨʦʬʽʣʶ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʚ ʢʦʣʝʜʞʽ. ɼʦ ʥʠʭ 

ʚʽʜʥʦʩʷʪʴʩʷ: ʝʣʝʢʪʨʦʥʥʽ ʢʦʥʩʧʝʢʪʠ ʣʝʢʮʽʡ, ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ; ʤʫʣʴʪʠʤʝʜʽʡʥʽ 

ʤʘʪʝʨʽʘʣʠ (ʚʽʜʝʦ ʪʘ ʘʫʜʽʦ ʟʘʧʠʩʠ). 

ɽʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠʩʷ ʩʪʫʜʝʥʪʦʚʽ ʷʢ ʥʘ ʪʚʝʨʜʠʭ ʥʦʩʽʷʭ 

(ʢʦʤʧʘʢʪ-ʜʠʩʢʠ, ʬʣʝʰʢʠ USB), ʪʘʢ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʉʫʯʘʩʥʝ ʥʘʚʯʘʥʥʷ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʙʝʟ ʪʝʭʥʦʣʦʛʽʡ ʤʫʣʴʪʠʤʝʜʽʘ, ʷʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʩʫʢʫʧʥʽʩʪʴ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʽʣʴʢʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʝʨʝʜʦʚʠʱ: ʛʨʘʬʽʢʫ, ʪʝʢʩʪ, ʚʽʜʝʦ, ʬʦʪʦʛʨʘʬʽʶ, ʘʥʽʤʘʮʽʶ, ʟʚʫʢʦʚʽ ʝʬʝʢʪʠ, ʚʠʩʦʢʦʷʢʽʩʥʠʡ 

ʟʚʫʢʦʚʠʡ ʩʫʧʨʦʚʽʜ, ʪʦʙʪʦ ʫ ʚʩʽʭ ʚʽʜʦʤʠʭ ʩʴʦʛʦʜʥʽ ʬʦʨʤʘʭ. ʊʫʪ ʤʠ ʤʘʻʤʦ ʜʚʽ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ 

- ʷʢʽʩʥʫ ʽ ʢʽʣʴʢʽʩʥʫ. ʗʢʽʩʥʦ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʦʯʝʚʠʜʥʽ, ʷʢʱʦ ʧʦʨʽʚʥʷʪʠ ʩʣʦʚʝʩʥʽ ʦʧʠʩʠ ʟ 

ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʘʫʜʽʦʚʽʟʫʘʣʴʥʠʤ ʧʦʜʘʥʥʷʤ. ʂʽʣʴʢʽʩʥʽ ʧʝʨʝʚʘʛʠ ʚʠʨʘʞʘʶʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ 

ʤʫʣʴʪʠʤʝʜʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʙʘʛʘʪʦ ʚʠʱʝ ʟʘ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʱʽʣʴʥʽʩʪʶ çʢʨʘʱʝ ʦʜʠʥ ʨʘʟ 

ʧʦʙʘʯʠʪʠ, ʥʽʞ ʤʽʣʴʡʦʥ ʨʘʟʽʚ ʧʦʯʫʪʠè. ʄʫʣʴʪʠʤʝʜʽʡʥʽ ʟʘʥʷʪʪʷ, ʪʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʦ ʽ ʝʬʝʢʪʠʚʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʨʠʻʜʠʥʽʡ ʜʠʜʘʢʪʠʯʥʽʡ ʤʝʪʽ ʟʘʥʷʪʪʷ:  

- ʥʘʚʯʘʣʴʥʘ: ʩʧʨʠʡʥʷʪʪʷ ʩʪʫʜʝʥʪʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʩʤʠʩʣʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʽ 

ʚʽʜʥʦʩʠʥ ʚ ʦʙ'ʻʢʪʘʭ ʚʠʚʯʝʥʥʷ; 

- ʨʦʟʚʠʚʘʶʯʘ: ʨʦʟʚʠʪʦʢ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ ʫ ʩʪʫʜʝʥʪʽʚ, ʚʤʽʥʥʷ ʫʟʘʛʘʣʴʥʶʚʘʪʠ, 

ʘʥʘʣʽʟʫʚʘʪʠ, ʧʦʨʽʚʥʶʚʘʪʠ, ʘʢʪʠʚʽʟʘʮʽʷ ʾʭ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ; 
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- ʚʠʭʦʚʥʘ: ʚʠʭʦʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʚʤʽʥʥʷ ʯʽʪʢʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʫ ʪʘ 

ʛʨʫʧʦʚʫ ʨʦʙʦʪʫ, ʚʠʭʦʚʘʥʥʷ ʧʦʯʫʪʪʷ ʪʦʚʘʨʠʩʪʚʘ, ʚʟʘʻʤʦʜʦʧʦʤʦʛʠ. 

ɼʫʞʝ ʚʘʞʣʠʚʠʤʠ ʽ ʘʢʪʫʘʣʴʥʠʤʠ ʩʪʘʶʪʴ ʧʠʪʘʥʥʷ ʧʨʦ ʤʝʪʦʜʠ, ʧʨʠʡʦʤʠ, ʪʝʭʥʦʣʦʛʽʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʘ. 

ʄʝʪʦʜʠ ʽ ʧʨʠʡʦʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʘ ʥʘ ʟʘʥʷʪʪʽ ʨʽʟʥʽ, ʘʣʝ ʧʨʠ ʾʭ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʚʠʢʦʥʫʻʪʴʩʷ ʻʜʠʥʝ ʟʘʚʜʘʥʥʷ: ʟʨʦʙʠʪʠ ʟʘʥʷʪʪʷ ʮʽʢʘʚʠʤ. ʇʝʨʝʚʘʛʦʶ ʪʘʢʠʭ ʟʘʥʷʪʴ 

ʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʥʦʚʠʟʥʠ ʜʽʷʣʴʥʦʩʪʽ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʘ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ; ʨʦʟʚʠʪʦʢ ʧʽʟʥʘʚʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ; ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ 

ʥʘʚʠʯʦʢ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʩʚʦʶ ʨʦʙʦʪʫ; ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ; 

ʧʽʜʚʠʱʝʥʥʷ ʢʫʣʴʪʫʨʥʦʛʦ ʨʽʚʥʷ. 

ʇʨʝʟʝʥʪʘʮʽʷ ʚʦʣʦʜʽʻ ʥʘʦʯʥʽʩʪʶ ʪʘ ʚʠʨʘʟʥʽʩʪʶ, ʻ ʧʨʝʢʨʘʩʥʠʤ ʜʠʜʘʢʪʠʯʥʠʤ ʪʘ 

ʤʦʪʠʚʘʮʽʡʥʠʤ ʟʘʩʦʙʦʤ, ʱʦ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʶ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʠ ʾʾ 

ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʨʦʩʪʘʻ (ʟʙʽʣʴʰʫʻʪʴʩʷ) ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ. ʂʣʶʯʦʚʽ ʽʜʝʾ 

ʢʦʞʥʦʾ ʪʝʤʠ ʢʫʨʩʫ ʚ ʧʨʝʟʝʥʪʘʮʽʷʭ ʤʽʩʪʷʪʴʩʷ ʚ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ. ʋ ʪʘʢʽʡ ʬʦʨʤʽ 

ʟʤʽʩʪ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʨʦʪʢʦ ʽ ʥʘʦʯʥʦ. ʇʨʠ ʧʦʷʩʥʝʥʥʽ ʥʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚʦʥʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴ, ʽʣʶʩʪʨʫʶʪʴ ʨʦʟʧʦʚʽʜʴ ʚʠʢʣʘʜʘʯʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʟʝʥʪʘʮʽʾ 

ʟʙʘʛʘʯʫʻ ʨʦʟʧʦʚʽʜʴ ʚʠʢʣʘʜʘʯʘ, ʨʦʙʠʪʴ ʡʦʛʦ ʙʽʣʴʰ ʜʦʩʪʫʧʥʦʶ ʽ ʥʝʟʘʙʫʪʥʴʦʶ. ʊʘʢʠʡ ʩʫʧʨʦʚʽʜ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʝ ʪʽʣʴʢʠ ʘʫʜʠʘʣʴʥʦ, ʘʣʝ ʽ ʚʽʟʫʘʣʴʥʦ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʦʟʫʤʽʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʩʥʦʛʦ ʩʣʦʚʘ, ʘʣʝ ʡ ʟʦʨʦʚʦʛʦ ʦʙʨʘʟʫ. ʊʘʢʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʦʭ ʢʘʥʘʣʽʚ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʽʜʩʠʣʶʻ ʥʘʚʯʘʣʴʥʠʡ 

ʝʬʝʢʪ. ʂʨʽʤ ʪʦʛʦ, ʨʘʟʦʤ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʥʘʦʯʥʦʩʪʽ ʧʨʝʟʝʥʪʘʮʽʷ ʜʦʧʦʤʘʛʘʻ ʚʧʦʨʷʜʢʫʚʘʪʠ 

ʟʥʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʟʝʥʪʘʮʽʡ Microsoft PowerPoint ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʷʢ 

ʟʘʥʷʪʪʷ, ʪʘʢ ʽ ʧʦʟʘʢʣʘʩʥʠʡ ʟʘʭʽʜ ʙʽʣʴʰ ʚʠʜʦʚʠʱʥʠʤ, ʥʘʩʠʯʝʥʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ. ʄʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʝʟʤʝʞʥʽ. ʎʝ ʽ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʚʠʢʣʘʜʘʯʘ, ʽ 

ʚʠʢʣʠʢʘʻ ʚʝʣʠʯʝʟʥʠʡ ʽʥʪʝʨʝʩ ʫ ʩʪʫʜʝʥʪʽʚ, ʾʭ ʤʦʪʠʚʘʮʽʶ, ʧʨʦʧʦʥʫʻ ʧʨʦʩʪʽ ʡ ʟʨʫʯʥʽ ʟʘʩʦʙʠ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʟʘʚʜʘʥʴ, ʧʽʜʩʠʣʶʻ ʤʦʪʠʚʘʮʽʶ, ʥʘʜʘʻ ʾʤ ʜʦʜʘʪʢʦʚʠʡ ʩʪʠʤʫʣ ʫ 

ʚʠʚʯʝʥʥʽ ʧʨʦʬʽʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

ɼʫʞʝ ʜʦʙʨʝ ʜʘʚʘʪʠ ʩʪʫʜʝʥʪʘʤ ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ ʽ ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʚʫʟʴʢʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʝʤʠ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʪʘʢʠʭ ʧʨʝʟʝʥʪʘʮʽʡ ʩʪʫʜʝʥʪʠ ʚ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ ʧʨʘʮʶʶʪʴ 

ʟ ʚʝʣʠʯʝʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʩʧʝʮʽʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʢʦʨʠʩʪʫʶʪʴʩʷ ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʤʠ, ʱʦ, 

ʙʝʟʩʫʤʥʽʚʥʦ, ʬʦʨʤʫʻ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʧʨʝʜʤʝʪʫ, ʨʦʟʰʠʨʶʻ ʢʨʫʛʦʟʽʨ, ʘ ʧʦʜʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ ʬʦʨʤʫʻ ʫʟʘʛʘʣʴʥʝʥʠʡ ʦʙʨʘʟ ʧʨʝʜʤʝʪʘ, ʱʦ ʚʠʢʣʘʜʘʻʪʴʩʷ. 

ʉʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʧʨʝʟʝʥʪʘʮʽʡ ʧʽʜʚʠʱʫʻ ʩʘʤʦʦʮʽʥʢʫ ʩʪʫʜʝʥʪʽʚ, ʨʦʙʠʪʴ ʾʭ ʙʽʣʴʰ 

ʚʧʝʚʥʝʥʠʤʠ ʫ ʩʚʦʾʭ ʩʠʣʘʭ, ʩʧʨʠʷʻ ʾʭ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ɯʥʪʝʨʝʩ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʧʨʝʟʝʥʪʘʮʽʡ ʟʨʦʩʪʘʻ ʫ ʤʽʨʫ ʜʦʨʦʩʣʽʰʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʪʦʙʪʦ ʧʝʨʝʭʦʜʫ ʟ ʢʫʨʩʫ ʥʘ ʢʫʨʩ, ʪʘ ʾʭ 

ʫʤʽʥʴ ʧʨʘʮʶʚʘʪʠ ʟ ʢʦʤʧ'ʶʪʝʨʦʤ.  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʝʟʝʥʪʘʮʽʾ ʚʠʢʣʘʜʘʯʝʤ ʜʦʮʽʣʴʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʝʚʥʠʭ ʟʘʛʘʣʴʥʠʭ 

ʚʠʤʦʛ. ʇʨʠ ʚʠʩʪʫʧʽ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʪʠ ʟʣʽʚʘ ʚʽʜ ʩʣʘʡʜʽʚ. ɸʫʜʠʪʦʨʽʾ ʧʦʪʨʽʙʥʦ ʜʠʚʠʪʠʩʷ ʚ ʦʯʽ 

(ʟʜʝʙʽʣʴʰʦʛʦ), ʢʦʣʠ ʚʠʩʪʫʧʘʻʪʝ. ʊʦʙʪʦ ʪʘʢ ʟʚʘʥʠʡ çʝʫʝ ʩʦntactè ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤ. ɺʠ 

ʧʦʚʠʥʥʽ ʧʦʜʠʚʠʪʠʩʷ ʢʦʞʥʦʤʫ ʚ ʦʯʽ (ʷʢʱʦ ʟʚʠʯʘʡʥʦ ʘʫʜʠʪʦʨʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 15-20 ʯʦʣʦʚʽʢ) 

ʘʙʦ ʢʦʞʝʥ ʨʘʟ ʧʨʦʙʽʛʘʪʠ ʦʯʠʤʘ ʧʦ ʘʫʜʠʪʦʨʽʾ. ʅʝ ʧʦʚʝʨʪʘʡʪʝʩʷ ʜʦ ʘʫʜʠʪʦʨʽʾ ʩʧʠʥʦʶ, ʮʝ ʧʦ-

ʧʝʨʰʝ, ʥʝʰʘʥʦʙʣʠʚʦ, ʧʦ-ʜʨʫʛʝ, ʮʝ ʟʤʫʩʠʪʴ ʣʶʜʝʡ ʜʠʚʠʪʠʩʷ ʥʘ ʩʣʘʡʜʠ, ʘ ʥʝ ʥʘ ʚʘʩ. ʗʢʱʦ ʚʠ 

ʚʪʨʘʪʠʣʠ ʥʠʪʢʫ ʜʦʧʦʚʽʜʽ, ʪʦ ʧʨʦʩʪʦ ʧʦʜʠʚʽʪʴʩʷ ʥʘ ʩʣʘʡʜ, ʚʽʥ ʚʘʤ ʧʽʜʢʘʞʝ, ʱʦ ʛʦʚʦʨʠʪʠ. 

ʂʘʞʽʪʴ, ʱʦ ʧʨʠʡʜʝ ʚ ʛʦʣʦʚʫ ʧʦ ʪʝʤʽ, ʥʝ ʟʘʮʠʢʣʶʡʪʝʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʚʠ ʚʠʚʯʠʣʠ ʥʘʧʝʨʝʜʦʜʥʽ! 

ɸʙʦ ʥʘ ʢʨʘʡʥʽʡ ʚʠʧʘʜʦʢ, ʧʨʦʯʠʪʘʡʪʝ ʪʝ, ʱʦ ʥʘ ʩʣʘʡʜʽ! ɺʠ ʟʥʘʡʜʝʪʝ ʚʧʝʚʥʝʥʽʩʪʴ ʚ ʩʦʙʽ ʽ, 

ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʧʨʦʜʦʚʞʠʪʝ ʙʝʟ ʧʨʦʙʣʝʤ! 

ʅʘ ʧʦʯʘʪʢʫ ʧʨʝʟʝʥʪʘʮʽʾ ʧʫʩʪʠʪʝ ʚ ʭʽʜ ʛʫʤʦʨ. ʉʢʘʞʽʪʴ ʱʦʩʴ ʜʦʪʝʧʥʝ. ɿʘ ʪʝʤʦʶ 

ʟʚʠʯʘʡʥʦ! ʋ ʚʘʩ ʻ ʪʝʤʘ, ʚʠ ʤʦʞʝʪʝ ʧʦʰʫʢʘʪʠ ʘʥʝʢʜʦʪʠ ʘʙʦ ʮʠʪʘʪʠ ʚʝʣʠʢʠʭ ʣʶʜʝʡ ʥʘ ʮʶ ʪʝʤʫ. 

ɺʠʢʣʘʜʽʪʴ ʾʾ ʽ ʘʫʜʠʪʦʨʽʷ ʙʫʜʝ ʚʘʰʘ! ɸʣʝ ʪʽʣʴʢʠ ʥʘ ʧʦʯʘʪʢʫ ʧʨʝʟʝʥʪʘʮʽʾ, ʜʘʣʽ ʜʦʚʝʜʝʪʴʩʷ ʱʝ 

ʧʦʧʦʪʽʪʠ! ʅʘʤʘʛʘʡʪʝʩʷ ʚ ʧʨʝʟʝʥʪʘʮʽʾ ʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʘʨʪʠʥʢʠ, ʛʨʘʬʽʢʠ, ʜʽʘʛʨʘʤʠ. 
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ʗʢʱʦ ʚʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʝ ʢʘʨʪʠʥʢʠ, ʥʝ ʙʽʡʪʝʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 1 ï 2 ʩʤʽʰʥʠʭ (ʘʣʝ ʧʦ ʪʝʤʽ) 

ʤʘʣʶʥʢʽʚ. ʂʘʨʪʠʥʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝʦʨʜʠʥʘʨʥʦʶ, ʟʘʙʘʚʥʦʶ, ʘʣʝ çʛʦʚʦʨʠʪʴè! ɺʦʥʘ ʧʦʚʠʥʥʘ 

ʧʽʜʢʨʽʧʣʶʚʘʪʠ ʚʘʰʽ ʩʣʦʚʘ. 

ɺʠ ʜʽʟʥʘʻʪʝʩʷ ʩʧʦʜʦʙʘʣʘʩʷ ʧʨʝʟʝʥʪʘʮʽʷ ʙʽʣʴʰʦʩʪʽ ʧʽʩʣʷ ʾʾ ʟʘʚʝʨʰʝʥʥʷ. ʗʢʱʦ ʚ 

ʘʫʜʠʪʦʨʽʾ ʧʦʯʥʝʪʴʩʷ ʙʫʨʭʣʠʚʝ ʦʙʛʦʚʦʨʝʥʥʷ ʚʘʰʦʾ ʪʝʤʠ, ʩʪʫʜʝʥʪʠ ʙʫʜʫʪʴ ʟʘʜʘʚʘʪʠ ʧʠʪʘʥʥʷ ʧʦ 

ʪʝʤʽ (ʥʝ ʪʽ ʧʠʪʘʥʥʷ, ʷʢ çʷ ʪʫʪ ʥʝ ʟʨʦʟʫʤʽʚéè, çʷʢ ʚʠ ʩʢʘʟʘʣʠ?...è - ɺʦʥʠ ʷʢ ʨʘʟ ʪʘʢʠ 

ʦʟʥʘʯʘʶʪʴ, ʱʦ ʚʠ ʥʝ ʚʧʦʨʘʣʠʩʷ ʽʟ ʟʘʚʜʘʥʥʷʤ), ʧʠʪʘʥʥʷ ʷʢʽ ʨʦʟʚʠʚʘʶʪʴ ʪʝʤʫ, ʪʦ ʚʦʥʘ ʥʘ 100% 

ʩʧʦʜʦʙʘʣʘʩʷ ʩʣʫʭʘʯʘʤ! 

ʆʪʞʝ, ʩʫʯʘʩʥʘ ʧʝʜʘʛʦʛʽʢʘ ʥʝ ʩʪʦʾʪʴ ʥʘ ʤʽʩʮʽ. ʅʘʡʯʘʩʪʽʰʝ ʥʦʚʽ ʟʥʘʥʥʷ, ʘ ʪʠʤ ʙʽʣʴʰʝ ʽ 

ʥʦʚʽ ʧʦʢʦʣʽʥʥʷ, ʚʠʤʘʛʘʶʪʴ ʥʦʚʠʭ ʬʦʨʤ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʚʠʱʫʻ ʧʦʟʠʪʠʚʥʫ ʤʦʪʠʚʘʮʽʶ ʩʪʫʜʝʥʪʽʚ 

ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ, ʘʢʪʠʚʽʟʫʻ ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʨʦʟʚʠʚʘʻ ʾʭ ʤʠʩʣʝʥʥʷ, ʬʦʨʤʫʻ 

ʘʢʪʠʚʥʫ ʧʦʟʠʮʽʶ ʦʩʦʙʠʩʪʦʩʪʽ ʚ ʩʫʯʘʩʥʦʤʫ ʽʥʬʦʨʤʘʪʠʟʦʚʘʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʧ'ʶʪʝʨ ʥʘ ʟʘʥʷʪʪʷʭ, ʤʠ ʛʦʪʫʻʤʦ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʜʦ ʤʘʡʙʫʪʥʴʦʛʦ 

ʞʠʪʪʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʚ ʷʢʦʤʫ, ʚʝʣʴʤʠ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʧʨʦʙʣʝʤʘ ʟʘʭʠʩʪʫ 

ʣʶʜʩʴʢʦʾ ʩʚʽʜʦʤʦʩʪʽ ʚʽʜ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʝʨʝʚʘʥʪʘʞʝʥʦʩʪʽ. ʅʘ ʚʠʢʣʘʜʘʯʘ ʧʦʢʣʘʜʘʻʪʴʩʷ ʪʘʢʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘʜʘʯʘ, ʷʢ ʥʘʚʯʘʪʠ ʩʪʫʜʝʥʪʽʚ ʢʨʠʪʠʯʥʦ ʦʩʤʠʩʣʶʚʘʪʠ ʧʦʪʦʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ 

ʦʙʨʫʰʫʶʪʴʩʷ ʥʘ ʥʝʧʽʜʛʦʪʦʚʣʝʥʦʛʦ ʜʦ ʾʭ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʦʩʤʠʩʣʝʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʧʨʝʟʝʥʪʘʮʽʡ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʥʘʚʯʘʥʥʷ, ʘ ʩʘʤʝ: ʜʦʟʚʦʣʷʻ ʪʨʝʥʫʚʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʤʦʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʩʧʦʣʫʯʠʪʠ ʾʭ ʫ 

ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ, ʜʦʧʦʤʘʛʘʻ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʤʦʚʥʽ ʷʚʠʱʘ, ʬʦʨʤʫʚʘʪʠ ʣʽʥʛʚʽʩʪʠʯʥʽ 

ʟʜʽʙʥʦʩʪʽ, ʩʪʚʦʨʶʚʘʪʠ ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʩʠʪʫʘʮʽʾ, ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʤʦʚʥʽ ʪʘ ʤʦʚʣʝʥʥʻʚʽ ʜʽʾ, ʘ 

ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʩʪʫʜʝʥʪʽʚ. 
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ʉʃʆɺɸʈʅʓʁ ʉʆʉʊɸɺ ʗɿʓʂɸ ʀ ʅʆɺʓɽ ʄɽʊʆɼʓ ɽɻʆ ɸʅɸʃʀɿɸ 
 

    ɸʩʢʝʨʦʚʘ ʍʫʨʘʤʘʥ ʉʘʣʠʤ ʢʳʟʳ  

ʂʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ                                                                                                        

ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʗʟʳʢʦʚ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʤʘ, ʩʝʤʥʳʡ ʘʥʘʣʠʟ, ʩʠʥʪʘʛʤʘʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ, 

ʧʘʨʘʜʠʛʤʘʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ, ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʙʦʟʥʘʯʘʝʤʳʡ ʩʣʦʚʦʤ ʧʨʝʜʤʝʪ ʥʘʟʳʚʘʝʪʩʷ ʜʝʥʦʪʘʪʦʤ ʠʣʠ ʨʝʬʝʨʝʥʪʦʤ, ʘ 

ʦʪʦʙʨʘʞʝʥʠʝ ʜʝʥʦʪʘʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʩʣʦʚʘ ʠʣʠ ʜʝʩʠʛʥʘʪʦʤ. ʕʪʦ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʝ ʷʜʨʦ ʣʝʢʩʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʩʣʦʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʩʪʘʚ ʣʝʢʩʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ 

ʚʭʦʜʠʪ ʪʘʢʞʝ ʢʦʥʥʦʪʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʩʣʦʚʘ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʵʤʦʮʠʦʥʘʣʴʥʳʝ, 

ʵʢʩʧʨʝʩʩʠʚʥʳʝ, ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ ʦʪʪʝʥʢʠ ʢ ʦʩʥʦʚʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ ʩʣʦʚʫ 

ʦʩʦʙʫʶ ʦʢʨʘʩʢʫ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʣʝʢʩʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ ʧʨʠʥʷʪʦ ʨʘʟʣʠʯʘʪʴ ʪʨʠ ʘʩʧʝʢʪʘ: 1) 

ʦʪʥʦʰʝʥʠʝ ʢ ʜʝʥʦʪʘʪʫ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʧʨʝʜʤʝʪʥʫʶ ʦʪʥʝʩʝʥʥʦʩʪʴ ʢ ʩʣʦʚʫ; 2) ʦʪʥʦʰʝʥʠʝ ʢ 

ʧʦʥʷʪʠʶ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʧʦʥʷʪʠʡʥʫʶ ʦʪʥʝʩʝʥʥʦʩʪʴ ʠ 3) ʦʪʥʦʰʝʥʠʝ ʢ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʠ 

ʢʦʥʥʦʪʘʪʠʚʥʳʤ ʟʥʘʯʝʥʠʷʤ ʜʨʫʛʠʭ ʩʣʦʚ ʚ ʨʘʤʢʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʣʝʢʩʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, 

ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʦʡ ʟʥʘʯʠʤʦʩʪʴʶ (ʬʨ. valeur). ʇʦʜ ʣʝʢʩʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ 

ʤʝʩʪʦ ʣʝʢʩʝʤʳ ʚ ʩʠʩʪʝʤʝ ʣʝʢʩʝʤ ʷʟʳʢʘ. 

ɸ ʜʝʥʦʪʘʪʘʤʠ ʩʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʤʝʪʳ, ʩʦʙʳʪʠʷ, ʩʚʦʡʩʪʚʘ, ʜʝʡʩʪʚʠʷ ʚ ʦʢʨʫʞʘʶʱʝʤ 

ʥʘʩ ʤʠʨʝ.  

ɼʣʷ ʚʳʨʘʞʝʥʠʷ ʯʘʩʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʪʥʝʩʝʥʥʦʩʪʠ ʩʣʫʞʠʪ ʚ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ 

ʦʧʨʝʜʝʣʝʥʥʳʡ/ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʘʨʪʠʢʣʴ, ʯʝʛʦ ʥʝʪ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ɿʥʘʤʝʥʘʪʝʣʴʥʳʝ ʩʣʦʚʘ 

ʷʟʳʢʘ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʩʪʫʧʘʪʴ ʚ ʦʙʱʝʡ ʠ ʯʘʩʪʥʦʡ ʦʪʥʝʩʝʥʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʠʤʝʥʘ 

ʩʦʙʩʪʚʝʥʥʳʝ, ʥʘʨʠʮʘʪʝʣʴʥʳʝ ʠ ʫʢʘʟʘʪʝʣʴʥʳʝ ï ʟʘʤʝʩʪʠʪʝʣʴʥʳʝ ʩʣʦʚʘ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʫʢʘʟʘʪʝʣʴʥʦ-ʟʘʤʝʩʪʠʪʝʣʴʥʳʭ ʩʣʦʚ, ʪʦ ʦʥʠ ʠʤʝʶʪ, ʢʘʢ ʠ ʥʘʨʠʮʘʪʝʣʴʥʳʝ 

ʩʣʦʚʘ ʪʦʣʴʢʦ ʦʙʱʫʶ ʧʨʝʜʤʝʪʥʫʶ ʦʪʥʝʩʝʥʥʦʩʪʴ ʢ ʦʯʝʥʴ ʙʦʣʴʰʠʤ ʠ ʰʠʨʦʢʠʤ ʢʣʘʩʩʘʤ 

ʜʝʥʦʪʘʪʦʚ. ʀʤʝʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʠ ʥʘʨʠʮʘʪʝʣʴʥʳʝ ʩʣʦʚʘ ʧʦʜʯʘʩ ʥʘʟʳʚʘʶʪʩʷ ʩʣʦʚʘʤʠ 

ʥʘʟʳʚʥʳʤʠ ʠ ʚʳʧʦʣʥʷʶʪ ʦʙʳʯʥʦ ʥʦʤʠʥʘʪʠʚʥʫʶ ʬʫʥʢʮʠʶ. ʆʥʠ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʶʪʩʷ 

ʩʣʦʚʘʤ - ʟʘʤʝʩʪʠʪʝʣʷʤ, ʚʳʧʦʣʥʷʶʱʠʤ ʚ ʷʟʳʢʝ ʦʙʳʯʥʦ ʜʝʡʢʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ. ʇʨʠ ʵʪʦʤ 

ʧʝʨʝʭʦʜ ʠʟ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʚ ʜʨʫʛʦʡ ʠ ʥʘʦʙʦʨʦʪ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʨʝʯʠ. ʅʘʧʨʠʤʝʨ, ʠʤʷ ʠʤʧʝʨʘʪʦʨʘ ʖʣʠʷ ʎʝʟʘʨʷ ʚ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ ʩʪʘʣ ʥʘʨʠʮʘʪʝʣʴʥʳʤ 

ʩʣʦʚʦʤ ʢʘʢ /kaezᴅὺ/ (Kaiser/ çʠʤʧʝʨʘʪʦʨè ʠʣʠ /o.`tElo./ (Otello) (ʨʝʚʥʠʚʝʮ) ʠ ʪ. ʜ. 

ʇʨʦʪʠʚʦʣʦʞʥʦʝ ʤʳ ʠʤʝʝʤ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʤʷ ʩʦʙʩʪʚʝʥʥʦʝ ʧʦʣʫʯʘʝʪ ʥʘʨʠʮʘʪʝʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʩʣʦʚʦ ɹʦʣʦʥʴʷ (ʛʦʨʦʜ ʚ ʀʪʘʣʠʠ) ʧʦʣʫʯʠʣʦ ʥʘʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʢʦʥʢʨʝʪʥʦʛʦ ʠʟʜʝʣʠʷ : /bol̀ o:nja/ (Bolonja) çʢʦʥʢʨʝʪʥʳʡ ʚʠʜ ʧʣʘʱʘè.  

ʇʦʥʷʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝ ʦʪʜʝʣʴʥʦʤʫ ʜʝʥʦʪʘʪʫ, ʘ ʮʝʣʦʤʫ ʢʣʘʩʩʫ ʜʝʥʦʪʘʪʦʚ, ʦʙʱʝʤʫ 

ʜʣʷ ʚʩʝʭ ʜʝʥʦʪʘʪʦʚ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ. ʊʦʣʴʢʦ ʥʘʨʠʮʘʪʝʣʴʥʳʝ ʩʣʦʚʘ ʩʣʫʞʘʪ ʜʣʷ ʚʳʨʘʞʝʥʠʷ 

ʧʦʥʷʪʠʡ. ʉʣʦʚʦ / Úteὺn/ (Stern) çʟʚʝʟʜʘè ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʢʣʘʩʩʘʤʠ ʥʝʙʝʩʥʳʭ ʩʦʟʚʝʟʜʠʡ. ʆʜʥʘʢʦ, 

ʢʘʢ ʥʘʟʚʘʥʠʝ ʞʫʨʥʘʣʘ (çSternñ) ʜʘʥʥʦʝ ʩʣʦʚʦ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʢʣʘʩʩʦʤ ʝʞʝʤʝʩʷʯʥʦʛʦ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠʟʜʘʥʠʷ ʚ ʌʈɻ. ʉʨʝʜʠ ʩʣʦʚ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʥʘʫʯʥʳʝ ʪʝʨʤʠʥʳ, 

ʷʚʣʷʶʱʠʝʩʷ ʣʦʛʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʧʦʥʷʪʠʷʤʠ.   

ʉʠʩʪʝʤʥʦʩʪʴ ʥʘ ʣʝʢʩʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʷʟʳʢʘ ʙʳʣʘ ʚʧʝʨʚʳʝ ʧʦʜʯʝʨʢʥʫʪʘ ʥʝʤʝʮʢʠʤ 

ʣʠʥʛʚʠʩʪʦʤ ʁ. ʊʨʠʠʨʦʤ, ʢʦʪʦʨʫʶ ʧʨʦʜʦʣʞʠʣ ʝʛʦ ʢʦʣʣʝʛʘ-ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢ ʌ.ɼʦʨʥʟʘʡʬ. ʆʥʠ 

ʚ ʨʷʜʝ ʨʘʙʦʪ ʩʪʨʝʤʠʣʠʩʴ ʧʦʢʘʟʘʪʴ ʩʠʩʪʝʤʥʦʩʪʴ ʥʝʤʝʮʢʦʛʦ ʷʟʳʢʘ ʥʘ ʣʝʢʩʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʷʟʳʢʘ.  ʆʥʠ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʩʣʦʚʘ ʩʫʱʝʩʪʚʫʶʪ ʚ ʷʟʳʢʝ ʥʝ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʣʦʚ ʪʦʛʦ ʞʝ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʊʝʤ 

ʩʘʤʳʤ ʧʦʷʚʠʣʠʩʴ ʧʦʥʷʪʠʷ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʉʣʦʚʘ, ʚʭʦʜʷʱʠʝ ʚ ʦʜʥʦ ʩʝʤʘʪʠʯʝʩʢʦʝ ʧʦʣʝ, 

ʦʙʨʘʟʫʶʪ ʦʜʥʫ ʪʝʤʘʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ. ʅʘʧʨʠʤʝʨ, ʩʣʦʚʘ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʚʨʝʤʷ (Zeit, Jahre, 
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Monat, Augenblick ʠ ʪ.ʜ.) ʠʣʠ ʦʜʝʞʜʫ (Jacke, ¦berzieher, Pullover, Unterhemd ʠ ʪ.ʜ.) ʠʣʠ ʝʜʫ 

(Spiegelei, Kuchen, Br¿he, Braten ʠ ʪ.ʜ.).  ʉʧʠʩʦʢ ʵʪʦʪ ʤʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, 

ʧʦʢʘ ʥʝ ʦʧʨʝʜʝʣʝʥʳ ʨʘʤʢʠ ʵʪʠʭ ʛʨʫʧʧ. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢʦʥʢʨʝʪʥʳʭ ʩʣʦʚ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. ɺʘʞʥʝʡʰʝʡ ʩʚʷʟʴʶ ʷʚʣʷʝʪʩʷ 

ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʚʷʟʴ ʧʦ ʣʠʥʠʠ ʨʦʜ - ʚʠʜ, ʩʚʷʟʴ ʤʝʞʜʫ ʛʠʧʝʨʦʥʠʤʦʤ ʠ ʛʠʧʦʥʠʤʘʤʠ. ʅʘʧʨʠʤʝʨ, 

ʛʠʧʝʨʦʥʠʤʫ /ti:ὺ/ (Tier) çʞʠʚʦʪʥʦʝè ʧʦʜʯʠʥʝʥʳ ʛʠʧʦʥʠʤʳ /fo:gel/  (Vogel)  çʧʪʠʮʘè, /hunt/ 

(Hund)  çʩʦʙʘʢʘè  ʠ ʪ. ʜ. ɸʥʘʣʠʟ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʨʘʩʱʝʧʣʷʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʥʘ ʤʝʣʴʯʘʱʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ï ʦʪʜʝʣʴʥʳʝ ʩʝʤʳ ʥʘʟʳʚʘʝʪʩʷ ʢʦʤʧʦʥʝʥʪʥʳʤ 

ʘʥʘʣʠʟʦʤ. ɺʳʜʝʣʷʝʤʳʝ ʩʝʤʳ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʡ 

ʦʙʲʝʜʠʥʷʝʪ ʠʣʠ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʦʪ ʜʨʫʛʦʛʦ. ɺʦʟʴʤʝʤ ʩʣʝʜʫʶʱʠʝ ʩʣʦʚʘ: 

 

                           ʜʝʜʫʰʢʘ        ʦʪʝʮ       ʩʳʥʴ        ʚʥʫʢ    ʧʨʘʚʥʫʢ 

 

 ʨʦʜ.                          +                  +            +              -               - 

ʨʦʜ. I ʩʪʝʧʝʥʠ           -                   -             -              +              -                     

ʨʦʜ. II  ʩʪʝʧʝʥʠ          -                    -            -              -              + 

 

ʕʪʦʪ ʤʘʣʝʥʴʢʠʡ ʘʥʘʣʠʟ ʧʦ ʨʦʜʩʪʚʫ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʘʞʜʦʝ ʚʟʷʪʦʝ ʥʘʤʠ ʩʣʦʚʦ ʠʤʝʝʪ 

ʦʜʠʥ ʧʣʶʩ ʠ ʜʚʘ ʤʠʥʫʩʘ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʝʩʣʠ ʚ ʮʝʥʪʨʝ ʚʦʟʴʤʝʤ ʤʝʥʷ, ʪʦ ʢʘʞʜʦʝ ʧʦʢʦʣʝʥʠʝ 

ʥʘ ʦʜʥʫ ʩʪʫʧʝʥʴ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʤʝʥʷ. ʇʦ ʪʘʢʦʡ ʞʝ ʤʝʪʦʜʠʢʝ ʤʦʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʣʝʢʩʠʢʦʥ ʚʩʝʛʦ ʷʟʳʢʘ. ʅʦ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʩʥʘʯʘʣʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʝʤʘʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, 

ʟʘʪʝʤ ʫʩʪʘʥʦʚʠʪʴ ʠʥʚʝʥʪʘʨʴ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ 

ʧʨʠʩʪʫʧʠʪʴ ʢ ʩʝʤʥʦʤʫ ʘʥʘʣʠʟʫ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʢʘʢ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʬʦʥʝʤ ʚʳʷʚʣʷʶʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʠ. ɺ ʦʪʜʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʚʳʷʚʣʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʢʘʟʳʚʘʶʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ 

ʥʝ ʣʝʛʢʦ ʥʘʡʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʦʤʫ ʩʣʦʚʫ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ , ʯʪʦ ʧʨʠʤʘʪ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʨʠʥʘʜʣʝʞʠʪ ʉ. ɸ. ɼʞ. 

ʀʙʥʫ ʄʫʭʘʥʥʝ, ʢʦʪʦʨʳʡ ʞʠʣ ʠ ʪʚʦʨʠʣ ʚ ʩʨʝʜʥʝʚʝʢʦʚʴʝ. ʕʪʦʤʫ ʢ ʩʦʞʘʣʝʥʠʶ ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʝ 

ʙʳʣʦ ʫʜʝʣʝʥʦ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʃʠʰʴ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʩʣʦʚ ʧʠʨʦʙʨʝʣ ʥʘʩʪʦʷʱʠʡ ʙʫʤ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʦʨʠʠ ʩʝʤʠʦʪʠʢʠ ʚʦʦʙʱʝ, ʩʝʤʥʳʡ ʘʥʘʣʠʟ 

ʩʪʘʣ ʟʘʥʠʤʘʪʴ ʜʦʩʪʦʡʥʦʝ ʤʝʩʪʦ ʚ ʥʘʫʢʝ ʦ ʷʟʳʢʝ.. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. 

ʍʦʤʩʢʦʛʦ, ʈ.ʈ.ʇʦʯʝʧʮʦʚʘ ʠ ʤʥ. ʜʨʫʛʠʭ. 

ʉʣʦʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʘʭ ʤʦʛʫʪ ʧʦ ʟʥʘʯʝʥʠʶ ʥʝ ʩʦʚʧʘʜʘʪʴ ʠʣʠ ʦʥʠ ʤʦʛʫʪ ʧʦ ʩʚʦʠʤ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʟʘʤʝʪʥʦ ʨʘʩʭʦʜʠʪʴʩʷ. ɺʦʟʴʤʝʤ ʚ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ ʩʣʦʚʦ /blao/ 

(blau) çʩʠʥʠʡ ʠ ʛʦʣʫʙʦʡè, ʢʦʪʦʨʦʤʫ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʢʘʢ ʚʠʜʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʚʘ ʟʥʘʯʝʥʠʷ. 

ʀʤʝʥʥʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʚʳʥʫʜʠʣʦ ʕ. ʉʝʧʠʨʘ ʠ ɹ. ʋʦʨʬʘ ʨʘʟʚʠʚʘʪʴ ʛʠʧʦʪʝʟʫ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʩʫʪʴ ʢʦʪʦʨʦʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ çʚʠʜʝʥʠʝè ʤʠʨʘ ʦʢʘʟʳʚʘʝʪʩʷ ʫ ʨʘʟʥʳʭ 

ʥʘʨʦʜʦʚ ʨʘʟʥʳʤ, ʯʪʦ ʢʘʞʜʳʡ ʥʘʨʦʜ ʚʠʜʠʪ ʤʠʨ ʯʝʨʝʟ ʧʨʠʟʤʫ ʩʚʦʝʛʦ ʷʟʳʢʘ. 

ɺ ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʪʨʫʜʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʘʥʘʣʠʟ ʣʝʢʩʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ 

ʩʪʨʫʢʪʫʨʳ ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʦʚ, ʥʝ ʪʘʢ ʫʞ ʤʥʦʛʦ. ɺʦʟʴʤʝʤ,  ʥʘʧʨʠʤʝʨ,  ʪʨʫʜ ʈ. ʍ. ʈʦʙʠʥʩʘ 

ñGeneral Linguisticsò, ʦʜʥʠʤ ʠʟ ʥʝʤʥʦʛʠʭ ʪʨʫʜʦʚ ʚ ʦʙʣʘʩʪʠ ʦʙʱʝʛʦ ʷʟʳʢʦʟʥʘʥʠʷ ʠ 

ʠʟʣʘʛʘʚʘʚʘʱʠʡʩʷ ʤʥʦʛʦʢʨʘʪʥʦ, ʩʦʜʝʨʞʠʪ ʚʩʝʛʦ 6 ʩʪʨʘʥʠʮ, ʧʦʩʚʷʱʝʥʥʳʭ ʘʥʘʣʠʟʫ  

ʣʝʢʩʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʟʳʢʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʵʪʠʭ 6 ʩʪʨʘʥʠʮʘʭ ʦʥ ʛʦʚʦʨʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦ 

ʢʦʣʣʘʢʘʮʠʠ, ʢʦʪʦʨʫʶ ɽ. ʂʦʩʝʨʠʫ ʥʘʟʚʘʣ ʧʨʠʥʮʠʧʦʤ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʦʣʠʜʘʨʥʦʩʪʠ ʠ ʦ ʪʝʦʨʠʠ 

ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʦ ʩʝʤʘʥʪʠʯʝʩʢʦʤ ʩʦʛʣʘʩʠʠ ʩʣʦʚ (ʥʘʧʨʠʤʝʨ, 

ʚ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʩʣʦʚʦ ñdarkò ʩʝʤʘʥʪʠʯʝʩʢʠ ʩʦʣʠʜʘʨʥʦ ʩʦ ʩʣʦʚʦʤ ñnightò, ʥʘʧʨʦʪʠʚ, ʦʥʦ 

ʥʝ ʩʦʣʠʜʘʨʥʦ ʩʦ ʩʣʦʚʦʤ ñdayò, ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʩʦʣʠʜʘʨʥʦ ʩ ʥʠʤ ʚ ʤʝʪʦʬʦʨʠʯʝʩʢʦʤ ʩʤʳʩʣʝ. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ R. H. Robins ʛʦʚʦʨʠʪ ʦ ʪʝʦʨʠʠ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦ. ʇʨʘʚʜʘ, 

ʯʪʦ ʵʪʦʪ ʘʚʪʦʨ ʛʦʚʦʨʠʪ ʦ ʟʥʘʯʝʥʠʠ ʧʨʝʜʣʦʞʝʥʠʡ ʝʱʝ ʥʘ ʩʪʨʘʥʠʮʘʭ ʩʚʦʡ ʢʥʠʛʠ 22- 28 

ʩʪʨʘʥʠʮʘʭ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʪʦʪ ʚʳʚʦʜ, ʯʪʦ ʵʪʦʪ ʘʚʪʦʨ ʥʝ ʦʙʨʘʱʘʝʪ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʩʝʤʘʥʪʠʢʝ ʩʣʦʚ ʷʟʳʢʘ. 
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ʅʘ ʣʝʢʩʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʷʟʳʢʘ ʥʘʣʠʯʠʝ ʩʠʩʪʝʤʥʦʩʠ ʥʝ ʧʨʠʥʠʤʘʣʦʩʴ ʜʦ ʥʝʜʘʚʥʝʛʦ 

ʚʨʝʤʝʥʠ. ʃʠʰʴ ʙʣʘʛʦʜʘʨʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʥʝʤʝʮʢʦʛʦ ʣʠʥʛʚʠʩʪʘ ʁ. ʊʨʠʠʨʘ ʩʪʘʣʦ ʚʦʭʤʦʞʥʳʤ 

ʛʦʚʦʨʠʪʴ ʦ ʩʠʩʪʝʤʥʦʩʪʠ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʷʟʳʢʘ. ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʧʘʨʦʥʦʤʠʠ 

ʥʝʤʝʮʢʦʛʦ ʷʟʳʢʘ  ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʝʨʚʦʡ ʨʘʙʦʪʦʡ ʚ ʩʚʝʪʝ ʪʝʦʨʠʠ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ. ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʷʚʣʷʝʪʩʷ ʢʨʘʪʢʠʤ ʠʟʣʦʞʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʚʳʚʦʜʦʚ ʵʪʦʡ 

ʨʘʙʦʪʳ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʢʘʟʘʪʴ ʩʠʩʪʝʤʥʦʩʪʴ ʷʟʳʢʘ ʥʘ ʣʝʢʩʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʠʤʝʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦʝ ʦʩʥʦʚʘʥʠʝ.  ʅʦ ʦʯʝʚʠʜʥʦ ʪʦ, ʯʪʦ ʩʠʩʪʝʤʥʦʩʪʴ ʥʘ ʬʦʥʦʣʦʛʠʯʝʩʢʦʤ ʠ 

ʤʦʨʬʦʣʛʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ ʜʝʛʯʝ ʜʦʢʘʟʘʪʴ, ʪʘʢ ʢʘʢ ʥʘ ʵʪʠʭ ʫʨʦʚʥʷʭ ʝʜʠʥʠʮ ʥʘʤʥʦʛʦ ʤʝʥʴʰʫ 

ʯʝʤ ʥʘ ʣʝʢʩʝʤʥʦʤ ʫʨʦʚʥʝ. ʅʦ ʣʝʢʩʠʢʦʣʦʛʠ ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ ʦʧʠʩʘʥʠʝʤ  ʩʣʦʚʘʨʥʦʛʦ ʩʦʩʪʘʚʘ 

ʷʟʳʢʘ ʚ ʦʩʥʦʚʥʦʤ ʙʘʟʠʨʫʷʩʴ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʤ ʫʯʝʥʠʠ. ʇʨʠʯʠʥʦʡ ʪʦʤʫ ʷʚʣʷʣʘʩʴ ʪʦ, ʯʪʦ 

ʠʟʜʘʪʝʣʠ ʢʥʠʛʠ ʌ. ʜʝ ʉʦʩʩʶʨʘ ʥʝ ʩʤʦʛʣʠ ʧʝʨʝʜʘʪʴ ʠʩʪʠʥʥʦʝ ʞʝʣʘʥʠʝ ʤʘʩʪʝʨʘ ʧʦ ʦʩʥʦʚʥʳʤ 

ʚʦʧʨʦʩʘʤ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ. ɺ ʵʪʦʡ ʢʥʠʛʝ ʨʝʯʴ ʠʜʝʪ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʧʨʝʜʧʦʩʳʣʢʝ, ʙʫʜʪʦ ʌ. ʜʝ ʉʦʩʩʶʨ ʨʘʪʦʚʘʣ ʟʘ ʙʠʥʘʨʥʦʝ ʧʨʦʪʠʚʦʧʦʩʪʘʣʝʥʠʠ ʷʟʳʢʘ ʠ ʨʝʯʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦ ʠʟʫʯʝʥʠʶ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʥʘʩʣʝʜʠʡ ʌ. ʜʝ ʉʦʩʩʶʨʘ 

ʜʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʜʘʪʝʣʠ ʢʥʠʛʠ ʌ. ʜʝ ʉʦʩʩʶʨʘ ʠʟʣʦʞʠʣʠ ʤʳʩʣʠ ʘʚʪʦʨʘ ʥʝʧʨʘʚʠʣʴʥʦ, ʠʟʚʨʘʱʘʷ 

ʝʛʦ ʟʘʤʳʩʣʠ ʧʦ ʨʷʜʫ ʚʦʧʨʦʩʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ. ʕʪʦ ʦʙʴʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʣʝʢʩʠʢʦʥ 

ʷʟʳʢʘ ʛʦʨʦʟʜʦ ʙʦʣʴʰʝ ʯʝʤ ʜʨʫʛʠʝ ʷʨʫʩʳ ʷʟʳʢʘ ʠ ʝʱʝ ʪʝʤ, ʯʪʦ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ  ʩʦʙʦʶ 

ʦʪʢʨʳʪʫʶ ʩʠʩʪʝʤʫ. ʉʘʤʳʡ ʙʝʜʥʳʡ ʷʟʳʢ ʠʤʝʝʪ ʪʳʩʷʯʠ ʩʣʦʚ ʠ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʥʘʡʪʠ 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ ʢʘʞʜʦʡ ʣʝʢʩʝʤʝ ʥʝ ʪʦʣʴʢʦ ʪʨʫʜʥʦ, ʥʦ ʠ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʚ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʡ ʜʦʩʪʠʛʣʦ ʙʳ ʥʝʠʩʯʠʩʣʷʝʤʦʛʦ ʤʥʦʞʝʩʪʚʘ. ʇʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʚ ʣʠʥʛʚʠʩʪʠʢʝ ʥʝ ʧʨʝʜʧʨʠʥʠʤʘʣʘʩʴ ʧʦʧʳʪʢʘ ʠʩʩʣʝʜʦʚʘʪʴ ʩʠʩʪʝʤʫ ʷʟʳʢʘ ʥʘ 

ʣʝʢʩʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 

ʆʜʥʘʢʦ ʉ. ɸ. ɼʞ. ʀʙʥ ʄʫʭʘʥʥʘ ʚ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʨʘʙʦʪʝ ʝʱʝ ʚ XV ʚʝʢʝ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʪʶʨʢʩʢʦʤʫ ʷʟʳʢʫ ʤʦʥʛʦʣʦʚ  ʠ ʬʘʨʩʦʚ ʧʨʝʜʣʦʞʠʣ ʪʝʤʘʪʠʯʝʩʢʫʶ ʛʨʫʧʧʠʨʦʚʢʫ ʩʣʦʚ ʧʦ 24 

ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ. ʕʪʦ ʙʳʣʘ ʜʘʣʴʥʝʚʠʜʥʘʷ ʠʜʝʷ ʧʦ ʦʙʣʝʛʯʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʦʤʫ 

ʦʙʫʯʝʥʠʶ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʣʝʢʩʠʢʦʣʦʛʠʠ ʩʣʦʚʘ ʧʦʜʚʝʨʛʘʣʠʩʴ ʘʥʘʣʠʟʫ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʦ ʩʠʥʪʘʛʤʘʪʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʝʤʘʥʪʠʢʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʘʥʘʣʠʟ ʣʝʢʩʝʤ ʷʟʳʢʘ ʪʘʢʞʝ ʠ ʩ ʧʘʨʘʜʠʛʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʃʝʢʩʝʤʳ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʪʦ ʝʩʪʴ ʧʦ ʤʠʥʠʤʘʣʴʥʳʤ ʝʜʠʥʠʮʘʤ 

ʩʝʤʘʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʥʘʟʳʚʘʝʤʳʤ ʩʝʤʘʤʠ. ɿʜʝʩʴ ʬʦʥʦʣʦʛʠʷ ʧʨʠʭʦʜʠʪ ʢ ʧʦʤʦʱʠ, ʪʘʢ ʢʘʢ ʠʟ 

ʬʦʥʦʣʦʛʠʠ ʟʘʠʤʩʪʚʦʚʘʥ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʧʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʄʘʩʣʦʚ ʖ. ʉ. ɺʚʝʜʝʥʠʝ ʚ ʷʟʳʢʦʟʥʘʥʠʝ. 4-ʦʝ ʠʟʜ., ʄʦʩʢʚʘ, ʉ. ʇʝʪʝʨʙʫʨʛ,  Academia. 

2005, ʩʪʨ. 100. 

2. Ķbn M¿hᴅnna S. ᴄ. C. Hilyᴅt¿l ïinsan vᴅ hᴅlbᴅt¿l ïlisan (ʋʢʨʦʱʝʥʠʝ ʯʝʣʦʚʝʢʘ ʠ 

ʦʙʣʧʩʪʴ ʷʟʳʢʘ), Bakē, 2008. ʕʪʘ ʢʥʠʛʘ ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ ʥʘ ʘʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʷʟʳʢ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʯʣʝʥʦʤ ʅɸʅɸ ʊ. ʀ. ɻʘʜʞʠʝʚʳʤ. Trier J. Der deutsche Wortschatz im 

Sinnbezirk des Verstandes. Von den Anfªngen bis zum Beginn des 13- JH-s. Heidelberg, 1931 (178 

S.); Dornseiff F. Der deutsche Wortschatz nach Sachgruppen. 5.Aufl., Berlin, 1959, 179 S.4. 

3. Chomsky N. Studies in Semantics in Generative Grammar. The Hague/ Massachusets, 

1972; ʇʦʯʝʧʮʦʚ ɻ. ɻ. ʇʨʝʜʣʦʞʝʥʠʝ. ɺ ʢʥ.: çʊʝʦʨʝʪʠʯʝʩʢʘʷ ʛʨʘʤʤʘʪʠʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ.è ʄ., 1981, ʩʪʨ. 260-262. 

4. Robins R.H.  General Linguistics. An Introductory Survey. Longmann, 1989, IV ed. (445 

p)  (p. 64-70). 

5. ʉoseriu ɽ. Lexikalische Solidaritªten. PoeticaI,3, 1967 (S.293-303). 

6. ɸʩʢʝʨʦʚʘ ʍ. ʉ. ʇʘʨʦʥʠʤʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ. AD, ɹʘʢʫ, 2014, 20.  

7. Jªger L. Ferdinand de Saussure. Zur Einf¿hrung.Junius, 2010, 251 S.             

 

 



275 

Physical and mathematical sciences 

 

SIMULATION OF LASER PROCESSING OF MATERIALS  

 

ɸʬʘʥʘʩʴʻʚʘ ʆ.ɺ. 

ɼʝʤʠʜʝʥʢʦ ɭ.ɭ. 

ɹʽʪʶʢʦʚ ɸ.ʖ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ  ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ 

 

Simulation of processes of laser processing of materials are considered in this work. 

Computer simulation is based on the application of the COMSOL Multiphysics package. Properties 

of a model of the passage of laser radiation through a block made of dielectric material are 

researched.  

The source of light radiation is a laser - an optical quantum generator. The operation of the 

laser is based on the principle of stimulated generation of light radiation.  

Laser processing has a number of features: the ability to process in places inaccessible to 

other processing tools; the ability of the beam to penetrate through any transparent substance 

without disturbing it and without significantly reducing its intensity; the absence of mechanical 

contact between the workpiece and the beam tool, which facilitates the attachment of the workpiece 

and eliminates the possibility of unwanted deformations; the possibility of processing at 

atmospheric pressure and relatively simple equipment for the implementation of the processing 

process. The disadvantages of this technology include the ability to process materials at a limited 

depth, as well as a relatively low efficiency of lasers and a fairly high cost of laser installations and 

complexes [1]. 

Laser processing technologies are widely used in industry for various technological 

operations - welding, cutting, marking and engraving, heat treatment, drilling holes. For non-

metallic materials, the most commonly used operations is separation (cutting, piercing holes), as 

well as calibration (Fig. 1). 

 

 
 

Figure 1 ï Laser processing of a non-metallic material 

 

The purpose of this work is to model the laser cutting and engraving of acrylic glass. The 

main technical characteristics that determine the nature of processing are the energy parameters of 

the laser - energy, power, energy density (power density), pulse duration, spatial and temporal 

structure of radiation, spatial distribution of radiation power density in the focusing spot, focusing 
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conditions, physical properties of the material ability, thermophysical properties, melting point, 

etc.). 

An important role in laser radiation heating is played by the change in the optical properties 

of the substance, because the values of the absorption capacity and the absorption coefficient 

directly affect the amount of heat released and its spatial distribution. The formation of feedback on 

the optical parameters of the material surface, which change in the process of laser exposure, 

introduces fundamental features in the course of ongoing processes [2]. 

Simulation of the interaction of laser radiation with substance was performed on the 

example of acrylic glass using the software package COMSOL Multiphysics 5.5. The complexity of 

the phenomena occurring under the laser effect on the material, for a long time made possible 

mainly the experimental choice of processing modes. COMSOL Multiphysics is software for finite 

element analysis, solution and simulation for various physical and engineering applications, 

especially for paired phenomena or multiphysics (Fig. 2) [3]. Thanks to programs working with the 

finite element method, in this work a model of laser radiation passing through a block of dielectric 

material is created. 

 
Figure 2 ï COMSOL Multiphysics 5.5 interface 

 

In this work, the material used is acrylic extrusion glass GOST 17622-72 and GOST 10667-

99. Acrylic organic glass is an amorphous polymer of methyl ester of methacrylic acid. It has a high 

transparency for visible and ultraviolet rays; Its advantages include low density, high strength, good 

manufacturability: it is easily formed into products, processed by cutting, well welded, glued; is oil, 

benzo- and water resistance. In the IR region of the spectrum, it has almost zero transmittance [4]. 

In this case, the laser beam should be modeled not as an electromagnetic wave, but as a 

surface heat source with Gaussian propagation. This can be done using the "Heat Transfer" module. 

Which can perform an analysis of heat transfer by thermal conductivity, convection and radiation. 

The Heat Transfer module contains a complete set of tools for analyzing the effects of heat loads 

and performing thermal calculations. 

To ensure the efficiency of laser processing, the maximum absorption of radiation is 

required, for which a CO2 laser with a wavelength of 10.6 ɛm is selected. Other laser processing 

parameters (focus spot diameter 1 mm, power 10 W, beam speed 40 mm / s) are specific for a 

typical StoLaser Standard 4030 Mini installation. 

The main characteristics of the material that taken into account by the program are heat 

capacity and thermal conductivity, density, as well as absorption capacity. 

When developing a model, you need to create a workspace with the necessary elements for 

this task. The first stage is the choice of dimensionality of the modeling space. You can create from 

a point (0D) to a full-fledged three-dimensional model (3D). In this case, a three-dimensional model 

is created. 
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As mentioned above, the model will perceive the laser beam as a surface heat source, so 

only the Heat Transfer module, the Heat Transfer in Solids node, will be used. The interface allows 

you to choose the names of basic variables (in this case it is the temperature) [5]. 

The Time Dependent mode is selected, as the laser beam travels over the object over time. 

The geometric parameters of the sample are also set. 

After completing the calculations, the program will automatically create the necessary basic 

figures that show the calculated data. In this case it is a surface temperature graph and an isothermal 

contour. Both images are synchronized with the exposure time, so you can see the change in surface 

temperature, as well as the movement of the laser beam during processing. 

As can be seen from the temperature values, they are higher than the ablation temperature of 

organic glass (Fig. 3). This means that in real conditions at these settings, the laser will perform 

glass engraving. 

 
Figure 3 ï Surface temperature (a) and an isothermal contour graph  (b) 0,4 s after the start of 

processing 

 

In this paper, we consider modeling the interaction of laser radiation with matter on the 

example of acrylic glass in the COMSOL Multiphysics package. The graphical distribution of heat 

on the surface, as well as the isotherm of the depth of heat distribution inside the material are 

obtained. A model of the interaction of laser radiation with a dielectric material is constructed. The 

results of the calculations form the basis for further improvement of laser processing of non-

metallic materials. 
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ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ɻʀɼʈʆ- 

ʇʅɽɺʄʆʄɸʐʀʅ, ʀʉʇʆʃʔɿʋɽʄʓʍ ʇʈʀ ʊʈɸʅʉʇʆʈʊʀʈʆɺʂɽ ɾʀɼʂʆʉʊɽʁ ʀ 

ɻɸɿʆɺ 

 

ɸʭʫʥʜʦʚ ʕʣʴʜʘʨ ʌʠʢʨʝʪ ʦʛʣʳ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʢ.ʪ.ʥ. 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʝʨʝʢʘʯʢʠ ʞʠʜʢʦʩʪʝʡ 

(ʛʘʟʦʚ) ʠ ʠʭ ʩʤʝʩʝʡ ʥʘ ʨʘʩʩʪʦʷʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʳ ʧʨʠʤʝʥʝʥʠʷ.  

ɺ ʥʘʯʘʣʝ ʩʪʘʪʴʠ ʧʨʠʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ, ʧʝʨʝʢʘʯʠʚʘʶʱʠʝ ʞʠʜʢʦʩʪʠ (ʛʘʟʳ) 

ʠ ʠʭ ʩʤʝʩʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʝʥʠʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʣʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʞʠʜʢʦʩʪʝʡ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʨʝʩʩʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʠ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ) 

ʧʨʠʤʝʥʝʥʠʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʜʣʷ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʝʪʦʜʦʚ ʧʝʨʝʢʘʯʢʠ ʞʠʜʢʦʩʪʝʡ (ʛʘʟʦʚ) 

ʠ ʠʭ ʩʤʝʩʝʡ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʬʪʝ-ʛʘʟʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʘ ʪʦʯʥʝʝ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʭʨʘʥʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʥʝʬʪʝ-ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʢʘʟʘʥʦ 

ʥʝʦʩʧʦʨʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʳʡ ʥʝ ʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʠʤʝʝʪ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʢʘʟʘʥʥʳʭ 

ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʭʨʘʥʝʥʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʥʘʩʦʩʥʳʭ ʠ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʜʣʷ ʵʪʦʛʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʙʳʣʘ ʩʦʙʨʘʥʘ ʤʦʜʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʢʘʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʘʢʪʠʢʦʡ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʬʝʨʝ.  

ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʫʢʘʟʘʥʳ ʚʦʟʤʦʞʥʳʝ ʠʪʦʛʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ.    
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ɸʂʊʀɺʅʆɽ ʆɹʋʏɽʅʀɽ ɺ ʂʆʅʊɽʂʉʊɽ STEM-ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʉʈɽɼʓ 

 

ɹʘʝʚ ɼʠʤʠʪʲʨ 

ʢʘʥʜʠʜʘʪ ʥʘʫʢ 

ʇʦʩʪ ʜʦʢʪʦʨʘʥʪ ʉʦʬʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʉʚ. ʂʣʠʤʝʥʪʘ ʆʭʨʠʜʩʢʦʛʦ - ɹʦʣʛʘʨʠʷ 

 

ʈʝʟʶʤʝ  

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʮʝʣʴ - ʚʳʷʚʠʪʴ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠʯʥʦʩʪʥʳʭ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʝ ʪʦʣʴʢʦ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʫʥʠʢʘʣʴʥʦʛʦ ʩʚʦʝʦʙʨʘʟʠʷ ʧʩʠʭʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʨʝʙʝʥʢʘ/ʫʯʝʥʠʢʘ - ʨʘʩʢʨʳʪʠʝ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ.  

ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʩʤʳʩʣ - ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʠʤʘʥʠʷ ʨʝʙʝʥʢʘ/ʫʯʝʥʠʢʘ 

ʢ ʧʨʦʮʝʩʩʫ ʪʚʦʨʯʝʩʪʚʘ ʤʝʪʦʜʘʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ, ʪʝʩʪʠʨʦʚʘʥʠʷ, ʚʳʨʘʞʝʥʠʷ (ʧʦ ɸ.ɺ. ʇʝʪʨʦʚʩʢʦʤʫ).  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʠ 

ʜʫʭʦʚʥʦʡ ʩʨʝʜʳ (ʧʨʝʜʤʝʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ STEM-ʩʨʝʜʳ) ʨʝʙʝʥʢʘ 

ʥʝ ʠʟʤʝʨʷʝʪʩʷ ʢʘʯʝʩʪʚʦʤ ʝʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʦʨʠʷ ʜʝʪʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʧʨʝʣʦʤʣʝʥʥʦʡ ʯʝʨʝʟ ʧʨʠʟʤʫ ʃ.ʉ. ɺʳʛʦʪʩʢʦʛʦ ʚ ʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʝʨʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʠʥʜʠʚʠʜʘ ʚ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʪʝʨʤʠʥʘʭ (ɺʳʛʦʪʩʢʠʡ, ʃ.ʉ., ʉʙʦʨʥʠʢ ʨʘʙʦʪ, ʪʦʤ ʰʝʩʪʦʡ, ʅʘʫʯʥʦʝ ʥʘʩʣʝʜʠʝ , ʧʦʜ ʨʝʜ. ʄ.ɻ. 

ʗʨʦʰʝʚʩʢʦʛʦ, ʄʦʩʢʚʘ, ʇʝʜʘʛʦʛʠʢʘ, 1984, ʩ.27). 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ - ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 

ʢʦʥʮʝʧʮʠʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʴʶ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʠ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴʶ, ʚ 

ʧʦʜʜʝʨʞʢʫ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʠʤʚʦʣʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʙʝʥʢʘ ʩ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʦʡ ʧʦ ʩʣʫʯʘʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʫʩʚʦʝʥʠʶ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ 

ʦʙʱʝʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʛʦʚʦʨʠʪ ʇʠʘʞʝ, ʥʘʢʦʧʣʝʥʠʝ ʦʧʳʪʘ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ, ʦʪ 

ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʦ ʠʥʪʝʣʣʝʢʪʘ, ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʘʩʩʠʤʠʣʷʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʢʘʢ ʧʘʩʩʠʚʥʳʭ ʬʦʨʤ ʧʨʠʚʳʯʢʠ 

(ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʧʝʨʝʜʘʯʠ), ʪʘʢ ʠ ʜʣʷ ʧʨʦʷʚʣʝʥʠʡ ʠʥʪʝʣʣʝʢʪʘ ʩ 

ʧʨʠʩʫʱʝʡ ʠʤ ʦʯʝʚʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʩʣʫʯʘʡʥʳʡ ʧʦʠʩʢ) (Piaget, J. La 

Psyology de l'intelligence. Librarie Armand Colin, ʇʘʨʠʞ, 1967, ʩʪʨ. 27-28). 

ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙʣʝʤʳ 

ʀʜʝʷ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʨʘʩʢʨʳʚʘʝʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ, ʧʨʝʜʣʘʛʘʷ ʥʦʚʦʝ, ʦʙʦʛʘʱʝʥʥʦʝ 

ʧʨʦʯʪʝʥʠʝ ʢʦʥʪʫʨʦʚ ʠ ʩʫʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʦʙʥʦʚʣʝʥʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʪʝʦʨʠʠ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ, ʢʦʪʦʨʘʷ ʧʦʜʧʠʪʳʚʘʝʪ ʚʘʨʠʘʥʪʳ ʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ: 

çʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝè, çʦʙʫʯʝʥʠʝ ʚ ʜʝʡʩʪʚʠʠè, çʦʙʫʯʝʥʠʝ ʥʘ ʦʧʳʪʝ ʠ ʯʝʨʝʟ ʦʧʳʪè, 

çʢʦʥʪʝʢʩʪʥʦʝ ʦʙʫʯʝʥʠʝè, çʧʨʦʙʣʝʤʥʦʝ ʦʙʫʯʝʥʠʝè, çʦʙʫʯʝʥʠʝ ʯʝʨʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦè. ɺʩʝ ʦʥʠ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʧʝʨʝʧʣʝʪʘʶʪʩʷ ʚ ʣʦʛʠʢʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʘʢʪʠʚʥʦʛʦ 

ʦʙʫʯʝʥʠʷè. 

ɻʦʚʦʨʷ ʦʙ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʬʦʨʤʘʭ, ʥʦʚʳʭ ʤʝʪʦʜʘʭ, ʧʦʜʭʦʜʘʭ, ʤʳ ʚʩʝ ʯʘʱʝ 

ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʩʦʢʨʘʱʝʥʠʝʤ STEM (Science, Technology, Engineering and Mathematics). 

STEM - ʵʪʦ ʤʘʨʢʝʨ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʳʭʦʜʘ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ, ʧʨʦʨʳʚʥʳʭ, 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʘʢ ʜʣʷ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʯʘʩʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ STEM - ʵʪʦ çʚʩʝʛʦ ʣʠʰʴ ʘʙʙʨʝʚʠʘʪʫʨʘè, ʟʘʩʪʘʚʣʷʶʱʘʷ ʚʩʝʭ, ʢʪʦ 

ʟʘʥʠʤʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʚʟʛʣʷʥʫʪʴ ʥʘ ʥʝʝ ʧʦ-ʥʦʚʦʤʫ. 

ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʫ European Schoolnet (ɽʚʨʦʧʝʡʩʢʘʷ ʰʢʦʣʴʥʘʷ ʩʝʪʴ) ʚ ʦʧʨʦʩʝ 30 ʩʪʨʘʥ ʚ 

2015 ʛʦʜʫ 80% ʩʪʨʘʥ ʫʢʘʟʘʣʠ ʥʘ ʨʘʟʚʠʪʠʝ ʩʚʦʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʬʝʨʝ STEM-ʧʨʠʦʨʠʪʝʪʘ. 

ʇʦʯʪʠ ʚʩʝ ʦʥʠ ʫʞʝ ʨʝʘʣʠʟʫʶʪ ʨʝʬʦʨʤʳ STEM ʆɹʈɸɿʆɺɸʅʀʗ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʥʘʥʠʷ. STEM-ʪʝʭʥʦʣʦʛʠʷ ʦʙʫʯʝʥʠʷ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʜʛʦʪʦʚʢʫ 
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ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʥʦʚʳʤ ʪʠʧʦʤ ʤʳʰʣʝʥʠʷ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʀʥʦʛʜʘ ʜʦʙʘʚʣʷʝʪʩʷ ʙʫʢʚʘ çɸè, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ Art - 

çʠʩʢʫʩʩʪʚʦè. 

ʂʘʢ STEM-ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʙʦʪʘʝʪ ʥʘ ʫʨʦʚʥʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʥʘ ʫʨʦʚʥʝ ʫʯʝʙʥʦʛʦ 

ʟʘʚʝʜʝʥʠʷ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ/ʫʨʦʢʘ ʠʣʠ ʥʘ ʫʨʦʚʥʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ? 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʙʣʦʢʘ - 

ʧʨʦʩʣʝʜʠʪʴ ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʟʘʥʷʪʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʢʘʯʝʩʪʚ ʨʝʙʝʥʢʘ 6-8 ʣʝʪ ʠ ʧʦʤʦʯʴ (ʧʨʝʜʣʦʞʠʪʴ) ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʫʩʚʦʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʦʙʩʪʚʝʥʥʳʝ (ʪʝʦʨʝʪʠʢʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ) ʟʥʘʥʠʷ ʚ ʩʪʝʧʝʥʷʭ (ʧʦ ɾ. ʇʠʘʞʝ):  

Å ʘʩʩʠʤʠʣʷʮʠʷ (ʧʨʦʮʝʩʩ ʫʩʚʦʝʥʠʷ ʥʦʚʳʭ ʠʜʝʡ ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʦʛʥʠʪʠʚʥʦʡ 

ʩʪʨʫʢʪʫʨʝ); 

Å ʘʢʢʦʤʦʜʘʮʠʷ (ʩʪʨʝʤʣʝʥʠʝ ʯʝʣʦʚʝʢʘ ʠʟʤʝʥʠʪʴ ʩʝʙʷ ʚ ʦʪʚʝʪ ʥʘ ʪʨʝʙʦʚʘʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪ.ʝ. ʠʟʤʝʥʠʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʚʦʡ 

ʩʠʪʫʘʮʠʠ); 

Å ʙʘʣʘʥʩʠʨʦʚʢʘ. 

ʇʦʠʩʢ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʘʩʩʠʤʠʣʷʮʠʝʡ ʠ ʘʢʢʦʤʦʜʘʮʠʝʡ - ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ, ʥʘʟʚʘʥʥʦʛʦ ʇʠʘʞʝ çʙʘʣʘʥʩʠʨʦʚʘʥʠʝʤè. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʕʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʝ ʜʝʪʝʡ 6-8 ʣʝʪ ʚ STEM-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ: ʩʦʚʤʝʱʝʥʠʝ 

ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʠ ʦʙʫʯʘʶʱʠʭ ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ ʚ ʦʙʣʘʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʮʠʬʨʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 
ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʭʝʤʘʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʜʝʪʝʡ 6-8 ʣʝʪ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ 

ʩʪʘʜʠʠ çʩʭʝʤʳ ʜʝʡʩʪʚʠʷè (ʧʦ ɾ. ʇʠʘʞʝ). ʀʟʫʯʝʥʠʝ ʫʤʩʪʚʝʥʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʥʠʤʘʥʠʝʤ ʠ ʧʦʟʥʘʥʠʝʤ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ʈʝʘʣʠʟʘʮʠʷ ʩʦʟʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʉʫʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʚ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥʥʳʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ, 

ʩʚʷʟʘʥʥʳʭ ʩ: 

¶ ʆʩʚʦʝʥʠʝ ʢʣʶʯʝʚʳʭ ʥʘʚʳʢʦʚ ʯʪʝʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʩʭʝʤ - ʜʣʷ ʦʙʲʝʢʪʦʚ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʬʠʛʫʨʘʭ ʠ ʬʦʨʤʘʭ, 

ʧʦʥʷʪʠʡ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʷʚʣʝʥʠʠ (Krajewski, 2006). 

¶ ʇʨʦʧʘʛʘʥʜʠʨʫʝʪ ʟʥʘʥʠʷ (ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ) ʜʣʷ: 

o ʨʝʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʠ 

o ʮʠʬʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʜʠʟʘʡʥ 

ɻʠʧʦʪʝʟʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ STEM-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʠ ʮʠʬʨʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʵʬʬʝʢʪʠʚʥʳʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʩʪʝʧʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʢʦʛʥʠʪʠʚʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ (ʧʦ ʩʪʝʧʝʥʷʤ ʛʨʘʤʦʪʥʦʩʪʠ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, 

ʢʫʣʴʪʫʨʳ), ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʜʝʪʠ ʩ ʦʩʦʙʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ). 

ɻʠʧʦʪʝʟʘ ʧʦʜʢʨʝʧʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ STEM 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʨʝʙʝʥʢʦʤ 

ʙʘʟʦʚʳʭ ʥʘʚʳʢʦʚ (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʘʨʠʘʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʯʥʦʛʦ ʦʧʳʪʘ (ʢʦʛʥʠʪʠʚʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ 

ʢʦʨʨʝʢʮʠʠ ʜʣʷ ʨʘʟʚʠʪʠʷ) ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. 

ʉʭʝʤʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

¶ ʨʘʙʦʪʘ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ (ʢʦʥʩʪʨʫʢʪʦʨʳ LEGO) ʠ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ 
(ʧʦ ʩʭʝʤʝ ʠʣʠ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʧʨʦʝʢʪʫ); 

¶ ʠʜʝʷ ʧʨʠʤʝʥʝʥʠʷ ʩʦʟʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʚ çʨʘʩʩʢʘʟʝè; 

¶ ʥʘʧʠʩʘʥʠʝ çʨʘʩʩʢʘʟʘè (ʨʘʙʦʪʘ ʚ ʢʦʤʘʥʜʝ); 

¶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʶʞʝʪʥʦʡ ʩʠʪʫʘʮʠʠ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʫʧʥʳʭ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʟʘʧʠʩʠ çʩʶʞʝʪʥʦʡ ʣʠʥʠʠè; 
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¶ ʨʝʢʣʘʤʘ/ʧʨʝʟʝʥʪʘʮʠʷ ʩʦʟʜʘʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʨʦʜʫʢʪʘ (ʧʦʜʘʨʦʢ ʜʣʷé, 

ʩʦʨʝʚʥʦʚʘʥʠʝ ʢʦʤʘʥʜ ʚ ʛʨʫʧʧʝ/ʢʣʘʩʩʝ, ʜʨʫʛʠʝ ʠʜʝʠ) - çʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʚ ʜʝʡʩʪʚʠʠè. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʣʴ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ (ʢʦʥʩʪʨʫʢʪʦʨʳ 

LEGO) ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʫʯʝʪʦʤ: 

¶ ʚʦʟʨʘʩʪ ʜʝʪʝʡ; 

¶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ; 

¶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʠʰʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʩʦʮʠʘʣʴʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʜʝʪʝʡ. 
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ʕʄʇɸʊʀʗ ɺ ʇɽɼɸɻʆɻʀʏɽʉʂʆʄ ɺɿɸʀʄʆɼɽʁʉʊɺʀʀ ɺ ʀʅʂʃʖɿʀɺʅʆʁ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʉʈɽɼɽ 

 

ɹʘʝʚʘ ɼʘʨʠʥʘ 

ʢʘʥʜʠʜʘʪ ʥʘʫʢ 

ʧʦʩʪ ʜʦʢʪʦʨʘʥʪ ʉʦʬʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʉʚ. ʂʣʠʤʝʥʪʘ ʆʭʨʠʜʩʢʦʛʦ - ɹʦʣʛʘʨʠʷ 

 

ʕʤʧʘʪʠʷ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ çʗè çʠʤʝʝʪ ʩʤʝʣʦʩʪʴè ʚʳʡʪʠ ʠʟ ʩʘʤʦʟʘʤʢʥʫʪʦʩʪʠ ʠ ʙʝʟ 

çʩʪʨʘʭʘè ʧʨʠʢʦʩʥʫʪʴʩʷ ʢ ʤʠʨʫ ʜʨʫʛʠʭ. 

ʂʘʨʣ ʈʦʜʞʝʨʩ [5] ʚʩʝʧʨʠʟʥʘʪʴ ʠ ʥʝʥʘʜʤʠʥʘʪ ʤʘʡʩʪʦʨ ʥʘ ʵʤʧʘʪʠʯʥʘʪʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ 

ʙʝʩʝʜʘ, ʢʦʪʦʨʘʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʢʥʠʛʝ ʈ.ɻʘʥʝʚʘ çʇʩʠʭʦʪʝʨʘʧʠʷ 

ʵʤʧʘʪʠʯʝʩʢʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʠʥʪʝʨʚʴʶ ʂʘʨʣʘ ʈʦʜʞʝʨʩʘè ʩ ʚʦʟʣʦʞʝʥʥʦʡ ʥʘ ʥʠʭ 

ʦʙʷʟʘʥʥʦʩʪʴʶ ʪʨʝʭ ʘʚʪʦʨʠʪʪʠʯʥʠ çʵʤʧʘʪʠʯʥʠ ʠʥʪʝʨʚʴʶè [1] ʛʦʚʦʨʠʪ, ʯʪʦ ʵʤʧʘʪʠʷ ʝʩʪʴ ʢʘʢ 

ʥʝʞʥʘʷ ʦʙʠʪʝʣʴ ʚ ʜʨʫʛʦʡ ʞʠʟʥʠ, ʙʝʟ ʦʮʝʥʢʠ ʠ ʙʝʟ ʦʩʫʞʜʝʥʠʷ. ɼʨʫʛʦʝ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʜʘʥʦ ʍ. ʂʦʭʫʪʦʤ [4]. ʕʤʧʘʪʠʷ - ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ çʚʠʜʝʪʴ ʤʠʨ ʛʣʘʟʘʤʠ ʜʨʫʛʦʛʦè. 

ɺ ʧʩʠʭʦʣʦʛʠʠ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʚ ʧʩʠʭʦʣʦʛʠʠ ʣʠʯʥʦʩʪʠ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ɼ. ɼʘʡʤʦʥʜʘ [9]: çʕʤʧʘʪʠʷ - ʵʪʦ ʚʦʦʙʨʘʞʘʝʤʦʝ 

ʧʦʤʝʱʝʥʠʝ ʯʝʣʦʚʝʢʘ ʚ ʤʳʩʣʠ, ʯʫʚʩʪʚʘ ʠ ʜʝʡʩʪʚʠʷ ʜʨʫʛʦʛʦ ʠ ʧʦʩʪʨʦʝʥʠʝ ʤʠʨʘ ʥʘ 

ʦʢʨʫʞʘʶʱʝʤ ʤʦʜʝʣʴ ʜʨʫʛʦʛʦ ". 

ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʵʤʧʘʪʠʯʝʩʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʳʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʫʩʠʣʠʚʘʝʪʩʷ ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ ʠ ʦʙʦʛʘʱʝʥʠʝʤ ʞʠʟʥʝʥʥʦʛʦ ʦʧʳʪʘ, ʠ ʪʘʢʞʝ ʙʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʩʦʯʫʚʩʪʚʠʝ 

ʣʝʛʯʝ ʨʝʘʣʠʟʫʝʪʩʷ, ʢʦʛʜʘ ʝʩʪʴ ʩʭʦʜʩʪʚʦ ʚ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʷʭ 

ʢʦʤʤʫʥʠʢʘʪʦʨʦʚ. ɼʵʥʠʝʣ ɻʦʫʣʤʘʥ [7] ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ çʩʧʦʩʦʙʥʦʩʪʴ ʩʦʧʝʨʝʞʠʚʘʪʴ 

ʯʫʚʩʪʚʘʤ ʠ ʵʤʦʮʠʷʤ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠʩʧʳʪʳʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʯʫʚʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴ ʠʭè. ʇʦ ʤʥʝʥʠʶ ʪʦʛʦ ʞʝ ʫʯʝʥʦʛʦ [8], ʯʨʝʟʤʝʨʥʦʝ 

ʩʦʯʫʚʩʪʚʠʝ ʩʣʠʰʢʦʤ ʦʧʘʩʥʦ. 

ʉʦʛʣʘʩʥʦ ʥʦʚʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤʫ ʚ The Journal of Neuroscience [10] 

ʦʪ 1 ʠʶʣʷ 2009 ʛʦʜʘ, ʤʳ ʙʦʣʴʰʝ ʩʠʤʧʘʪʠʟʠʨʫʝʤ ʣʶʜʷʤ ʠʟ ʪʦʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ, ʢ ʢʦʪʦʨʦʡ 

ʤʳ ʧʨʠʥʘʜʣʝʞʠʤ. ʄʳ ʤʝʥʴʰʝ ʩʦʯʫʚʩʪʚʫʝʤ çʠʥʦʩʪʨʘʥʮʘʤè: ʩʪʨʦʝʥʠʝ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʘʰʫ ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʢ ʣʶʜʷʤ ʠʟ ʥʘʰʝʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʳʚʘʝʪ [ʉʤ .: 10], ʯʪʦ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʟʘ ʣʶʜʴʤʠ, ʠʩʧʳʪʳʚʘʶʱʠʤʠ ʙʦʣʴ, ʦʙʣʘʩʪʴ ʢʦʨʳ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʵʤʧʘʪʠʝʡ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʙʦʣʝʝ ʘʢʪʠʚʥʘ, ʢʦʛʜʘ 

ʥʘʙʣʶʜʘʪʝʣʴ ʠ ʥʘʙʣʶʜʘʝʤʳʡ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʦʜʥʦʡ ʨʘʩʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʦʢʘʟʳʚʘʝʪ [10], ʯʪʦ ʧʨʦʷʚʣʝʥʠʷ ʵʤʧʘʪʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʰʠʤ 

ʧʨʝʜʫʙʝʞʜʝʥʠʝʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʶʜʷʤ ʚ ʥʘʰʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʦʢʨʫʞʝʥʠʠ - ʪʦ, ʯʪʦ 

ʜʘʚʥʦ ʠʟʚʝʩʪʥʦ, ʥʦ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʦ ʥʘʫʯʥʦ ʜʦʢʘʟʘʥʦ, ʧʫʪʝʤ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʙʣʝʤʳ ʵʤʧʘʪʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʫʯʠʪʝʣʝʡ ʜʝʪʩʢʠʭ ʠ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʜʠʨʝʢʪʦʨʦʚ ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʠʟ ʉʦʬʠʠ (ɹʦʣʛʘʨʠʷ), 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʤʥʦʛʦʷʟʳʯʥʦʡ/ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʩʨʝʜʝ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʪʝʩʪʦʚ [6]. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʥʘʚʳʢʠ 

ʚʦʩʧʠʪʘʪʝʣʝʡ ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʠ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʜʠʨʝʢʪʦʨʦʚ ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʠ ʚʦʩʧʠʪʘʪʝʣʝʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʤʥʦʛʦʷʟʳʯʥʦʡ/ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʩʨʝʜʝ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʪʝʩʪʦʚ. 

ɻʠʧʦʪʝʟʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʟʠʪʠʚʥʦʝ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʵʤʧʘʪʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʧʝʜʘʛʦʛʘ ʫʩʧʝʰʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʜʦʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʚ ʤʥʦʛʦʷʟʳʯʥʦʡ/ʤʝʞʢʫʣʴʪʫʨʥʦʡ 

ʩʨʝʜʝ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʠ ʬʠʣʦʩʦʬʩʢʦʤ 

ʫʨʦʚʥʝ ʵʤʦʮʠʦʥʘʣʴʥʳʡ çʵʣʝʤʝʥʪè ʵʤʧʘʪʠʠ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʦʚ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ 
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ʜʝʪʝʡ ʠ ʫʯʠʪʝʣʝʡ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʜʠʨʝʢʪʦʨʦʚ ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʨʦʬʝʩʩʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʝʪʩʢʠʭ ʩʘʜʘʭ, ʢʘʢ ʛʘʨʘʥʪʠʶ ʫʣʫʯʰʝʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʩʠʪʫʘʮʠʷ ʚ ʤʥʦʛʦʷʟʳʯʥʦʡ ʩʨʝʜʝ - ʜʣʷ ʜʚʫʷʟʳʯʥʳʭ ʜʝʪʝʡ, ʜʝʪʝʡ-

ʙʝʞʝʥʮʝʚ ʠ ʪ. ʜ. 

ɺʳʚʦʜʳ 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʦʠʭ ʪʝʩʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʫʯʠʪʝʣʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʯʫʚʩʪʚʠʝ ʚ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. 

 

ˉ ʪʝʩʪʘ ɺʠʩʦʢʠʡ ɽɯ ʉʨʝʜʥʠʡ ɽɯ ʅʠʟʢʠʡ ɽɯ 

ʇʝʨʚʳʡ ʪʝʩʪ 64,81% 25,92% 9,25% 

ɺʪʦʨʦʡ ʪʝʩʪ 73,50% 7,57% 18,93% 

ʚʩʝʚʦ ï ʚ ʩʨʝʜʥʝʤ 69,15% 16,46% 14,09% 

 

ʆʙʘ ʪʝʩʪʘ ʚʳʨʘʞʘʶʪ ʧʨʦʮʝʥʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʕʀ - ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʪ. ʝ. 

ʥʘʣʠʯʠʝ ʵʤʧʘʪʠʠ, ʩʘʤʦʢʦʥʪʨʦʣʷ, ʩʘʤʦʩʦʟʥʘʥʠʷ, ʤʦʪʠʚʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʚ 

ʧʦʚʝʜʝʥʠʠ ʪʝʩʪʠʨʫʝʤʳʭ ʫʯʠʪʝʣʝʡ. 

ʅʦ ʢʦʛʜʘ ʜʝʣʦ ʜʦʭʦʜʠʪ ʜʦ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʩ 

ʜʝʪʴʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 10 ʣʝʪ ʚ ʠʥʢʣʶʟʠʚʥʦʡ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʠ ʤʥʦʛʦʷʟʳʯʥʦʡ ʩʨʝʜʝ, ʵʪʠ 

ʧʨʦʮʝʥʪʳ ʥʝ ʦʙʥʘʜʝʞʠʚʘʶʪ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʦʣʴʢʦ 69,15% ʠʟ 66 ʫʯʠʪʝʣʝʡ ʦʙʣʘʜʘʶʪ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʀʣʠ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʟ 66 ʫʯʠʪʝʣʝʡ ʪʦʣʴʢʦ 

46 ʦʙʣʘʜʘʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʆʩʪʘʣʴʥʳʝ 20 ʫʯʠʪʝʣʝʡ ʠʤʝʶʪ ʧʦʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ - 

ʟʘʥʠʞʝʥʥʳʝ ʯʫʚʩʪʚʘ ʠ ʧʨʦʷʚʣʝʥʠʷ ʵʤʧʘʪʠʠ, ʩʘʤʦʢʦʥʪʨʦʣʷ, ʩʘʤʦʩʦʟʥʘʥʠʷ, ʤʦʪʠʚʘʮʠʠ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. ʏʪʦʙʳ ʥʝ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʚ ʦʩʥʦʚʥʦʤ 

ʠ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʪʝʩʪʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘʙʦʨʦʤ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠ ʘʥʘʣʠʟʘ ʠʥʢʣʶʟʠʚʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʧʨʘʢʪʠʢʫʝʤʳʭ ʚ ʜʝʪʩʪʚʝ. 

ɸʣʴʬʠ ʂʦʥ [3] ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʫʯʝʥʠʝ ʧʨʦʭʦʜʠʣʦ ʛʣʘʜʢʦ, ʜʝʪʷʤ 

ʥʫʞʥʘ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʟʘʱʠʪʘ ʠ ʩʨʝʜʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʜʜʝʨʞʢʝ, ʦʙʩʫʞʜʝʥʠʠ, ʩʦʚʤʝʩʪʥʦʤ 

ʚʢʣʘʜʝ, ʯʫʚʩʪʚʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʟʘʱʠʪʳ, ʧʨʠʥʷʪʠʷ, ʧʦʦʱʨʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ, ʜʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ ʩʨʝʜʘ, ʚ ʢʦʪʦʨʦʡ ʮʝʥʷʪʩʷ ʧʦʪʨʝʙʥʦʩʪʠ ʜʝʪʝʡ. 

ɼʞʦʟʝʬ ʇʠʨʩ [2] ʦʪʤʝʯʘʝʪ, ʯʪʦ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʤʳ ʥʘʭʦʜʠʤʩʷ ʚʦ 

ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ/ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʪʦʛʦ, ʯʪʦ ʤʳ ʫʟʥʘʝʤ ʧʦʟʞʝ. 

ɺʩʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʵʪʦʛʦ [2] - ʯʪʦʙʳ ʨʝʙʝʥʦʢ ʯʫʚʩʪʚʦʚʘʣ ʩʝʙʷ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʧʨʠʥʷʪʳʤ, 

ʣʶʙʠʤʳʤ ʠ ʞʝʣʘʥʥʳʤ. ʕʪʦ ʢʣʶʯ ʢʦ ʚʩʝʤʫ. ʋ ʚʘʩ ʤʦʞʝʪ ʙʳʪʴ ʚʩʝ ʦʩʪʘʣʴʥʦʝ - ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʞʠʟʥʠ, ʩʘʤʳʝ ʜʦʨʦʛʠʝ ʰʢʦʣʳ, ʣʫʯʰʠʝ ʫʯʠʪʝʣʷ ʚ ʤʠʨʝ, ʥʦ ʝʩʣʠ ʨʝʙʝʥʢʫ ʥʝ ʭʚʘʪʘʝʪ 

ʵʪʦʛʦ ʧʝʨʚʦʛʦ ʫʩʣʦʚʠʷ, ʯʪʦʙʳ ʧʦʯʫʚʩʪʚʦʚʘʪʴ, ʯʪʦ ʝʛʦ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʣʶʙʠʪ ʭʦʪʷ ʙʳ ʦʜʠʥ 

ʯʝʣʦʚʝʢ, ʝʩʣʠ ʦʥ ʥʝ ʯʫʚʩʪʚʫʝʪ ʥʘʜʝʞʥʦ ʠ ʙʝʟʦʧʘʩʥʦ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʥʠʯʝʛʦ 

ʭʦʨʦʰʝʛʦ ʦʞʠʜʘʪʴ ʥʝ ʧʨʠʭʦʜʠʪʩʷ. 
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ʜʦʢʪʦʨ ʩ.-ʛ. ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, 

ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʢʘʨʪʦʧʣʽ; 

ɹʦʷʨʢʽʥʘ ʃ.ɺ. 
ʢʘʥʜʠʜʘʪ ʩ.-ʛ. ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ʚʽʜʜʽʣʫ ʤʘʨʢʝʪʠʥʛʫ, ʪʨʘʥʩʬʝʨʫ 

ʽʥʥʦʚʘʮʽʡ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ɯʥʩʪʠʪʫʪ ʟʨʦʰʫʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ  

 

ʇʦʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʫ ʩʫʯʘʩʥʽʡ ʥʘʫʮʽ. ɿʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʞʠʪʪʽ 

ʩʫʩʧʽʣʴʩʪʚʘ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ, ʟʤʽʥʶʶʪʴʩʷ ʤʝʪʦʜʠ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʨʦʟʰʠʨʶʶʪʴʩʷ 

ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʡ ʩʪʚʦʨʝʥʽ ʥʘ ʾʭ ʦʩʥʦʚʽ ʽʥʪʝʛʨʦʚʘʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʩʪʘʶʪʴ ʥʝʟʘʤʽʥʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʜʦʩʷʛʥʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʨʽʟʥʦʛʦ 

ʩʪʫʧʝʥʶ ʩʢʣʘʜʥʦʩʪʽ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʥʠʣʠ ʥʝ ʪʽʣʴʢʠ ʩʧʦʩʽʙ ʨʦʙʦʪʠ ï ʚʦʥʠ ʟʤʽʥʠʣʠ ʩʧʦʩʽʙ 

ʤʠʩʣʝʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʈʘʮʽʦʥʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʇʽʚʜʝʥʥʦʛʦ ʉʪʝʧʫ ʥʘ ʙʘʟʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʯʘʩʫ ʪʘ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʟʨʦʰʫʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʧʽʚʜʥʷ 

ʋʢʨʘʾʥʠ.  

ʂʘʨʪʦʧʣʷʨʩʪʚʦ ʻ ʽ ʙʫʜʝ ʟʘʣʠʰʘʪʠʩʴ ʽ ʥʘʜʘʣʽ ʧʨʦʚʽʜʥʦʶ ʛʘʣʫʟʟʶ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʋʢʨʘʾʥʽ. ʋ ʧʨʦʜʦʚʦʣʴʯʦʤʫ ʙʘʣʘʥʩʽ ʢʨʘʾʥʠ ʧʨʦʜʫʢʮʽʷ ʢʘʨʪʦʧʣʷʨʩʪʚʘ ʟʘʡʤʘʻ 

ʜʨʫʛʝ ʤʽʩʮʝ. ʂʘʨʪʦʧʣʷʥʘ ʛʘʣʫʟʴ ʻ ʧʨʘʢʪʠʯʥʦ ʻʜʠʥʦʶ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʚʘʣʦʚʠʡ 

ʟʙʽʨ ʷʢʦʾ ʚʽʜʥʦʩʥʦ ʩʪʽʡʢʠʡ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʩʽʤʜʝʩʷʪʠ ʨʦʢʽʚ. ʊʘʢ, ʫ 1940 ʨ. ʨʽʯʥʠʡ ʦʙʩʷʛ 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʧʣʽ ʩʪʘʥʦʚʠʚ 20663,8 ʪʠʩ. ʪ, ʚʠʢʣʶʯʝʥʥʷʤ ʷʚʣʷʶʪʴʩʷ ʩʽʤʜʝʩʷʪʽ ʨʦʢʠ 

ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʚʘʣʦʚʠʡ ʟʙʽʨ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʚʘʚʩʷ ʽ ʫ 1980 ʨ. ʩʪʘʥʦʚʠʚ 

13133,2 ʪʠʩ. ʪ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʟʥʦʚʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʘʨʪʦʧʣʽ ʽ ʟ 2011 

ʨʦʢʫ ʚʦʥʦ ʟʤʽʥʶʚʘʣʦʩʷ ʥʝ ʥʘʜʪʦ ʚʘʛʦʤʦ ʽ ʩʪʘʥʦʚʠʣʦ 20-24 ʪʠʩ. ʪ. 

ʇʽʚʜʝʥʥʠʡ ʉʪʝʧ ʋʢʨʘʾʥʠ ʻ ʟʥʘʯʥʠʤ ʚʠʨʦʙʥʠʢʦʤ ʢʘʨʪʦʧʣʽ, ʷʢʘ ʟʘ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ 

ʥʘ ʟʨʦʰʝʥʥʽ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʨʝʥʪʘʙʝʣʴʥʽʰʠʭ ʢʫʣʴʪʫʨ ʨʝʛʽʦʥʫ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ 

ʙʘʣʘʥʩʫ ʚ ʝʢʦʣʦʛʽʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʨʘʤʢʘʭ ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʫʩʧʽʰʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ 

ʚʠʩʦʢʠʭ ʫʨʦʞʘʾʚ ʢʘʨʪʦʧʣʽ ʚ ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ʪʨʝʙʘ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʥʘʫʢʦʚʦ-

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ.  

ʊʦʤʫ, ʟʛʽʜʥʦ ʟʘʚʜʘʥʥʷ ʧʨʦʛʨʘʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ 

ʥʘʫʢ ʋʢʨʘʾʥʠ, ʥʘʫʢʦʚʠʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʚʽʜʜʽʣʽʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ ʪʘ 

ʢʘʨʪʦʧʣʽ ʽ ʤʘʨʢʝʪʠʥʛʫ, ʪʨʘʥʩʬʝʨʫ ʽʥʥʦʚʘʮʽʡ ʪʘ ʝʢʦʥʦʤʽʢʠ ɯʥʩʪʠʪʫʪʫ ʟʨʦʰʫʚʘʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʙʘʟʘ ʜʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʟ ʧʠʪʘʥʴ ʚʝʜʝʥʥʷ 

ʧʝʨʚʠʥʥʦʛʦ ʪʘ ʝʣʽʪʥʦʛʦ ʥʘʩʽʥʥʠʮʪʚʘ ʚ ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ. ɺʝʩʴ ʦʙôʻʤ 

ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʽ ʥʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʫʤʦʚʥʦ ʨʦʟʧʦʜʽʣʝʥʦ ʪʘ 

ʨʦʟʨʦʙʣʝʥʦ ʩʭʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ çɽʣʝʢʪʨʦʥʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʜʦʚʽʜʢʦʚʦʾ ʙʘʟʠ "ʅʘʩʽʥʥʠʮʪʚʦ ʢʘʨʪʦʧʣʽ ʥʘ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ"è, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɹʘʟʘ ʨʦʟʨʦʙʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʩʘʡʪʫ. ɼʦʚʽʜʥʠʢʠ ʙʘʟʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʚʝʙ-ʩʪʦʨʽʥʦʢ. 

ʇʨʠ ʾʾ ʨʦʟʨʦʙʮʽ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʦʛʨʘʤʥʽ ʧʘʢʝʪʠ Macromedia Dreamweawver mx windows 10 
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ʉʪʨʫʢʪʫʨʘ ʾʾ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʦʣʦʚʥʠʤ ʤʝʥʶ (ʥʘʚʽʛʘʮʽʡʥʘ ʧʘʥʝʣʴ ʥʘ ʧʦʯʘʪʢʫ ʽ ʥʘʧʨʠʢʽʥʮʽ 

ʢʦʞʥʦʾ ʚʝʙ-ʩʪʦʨʽʥʢʠ) ʪʘ ʯʦʪʠʨʤʘ ʪʝʤʘʪʠʯʥʠʤʠ ʙʣʦʢʘʤʠ (ʆʟʜʦʨʦʚʣʝʥʥʷ ʢʘʨʪʦʧʣʽ ʚ ʢʫʣʴʪʫʨʽ in 

vitro; ɺʽʜʪʚʦʨʝʥʥʷ ʦʟʜʦʨʦʚʣʝʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʘʨʪʦʧʣʽ ʚ ʨʦʟʩʘʜʥʠʢʘʭ ʧʝʨʚʠʥʥʦʛʦ 

ʥʘʩʽʥʥʠʮʪʚʘ ʚ ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ; ɺʽʜʪʚʦʨʝʥʥʷ ʝʣʽʪʠ ʢʘʨʪʦʧʣʽ ʚ ʫʤʦʚʘʭ 

ʟʨʦʰʝʥʥʷ  ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ; ʉʦʨʪʠ ʢʘʨʪʦʧʣʽ ʚ ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ ʇʽʚʜʝʥʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ), 

ʢʦʞʝʥ ʟ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʷʻ ʧʝʚʥʠʡ ʝʪʘʧ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʝʜʝʥʥʷ ʧʝʨʚʠʥʥʦʛʦ ʪʘ 

ʝʣʽʪʥʦʛʦ ʥʘʩʽʥʥʠʮʪʚʘ ʢʘʨʪʦʧʣʽ ʚ ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ.  

ʆʢʨʝʤʠʤʠ ʙʣʦʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʦʨʝʪʠʯʥʘ ʯʘʩʪʠʥʘ, ʜʝ ʥʘʜʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʽʩʪʦʨʽʶ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʫʣʴʪʫʨʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ 

ʇʽʚʜʝʥʥʦʛʦ ʉʪʝʧʫ (ʪʝʨʠʪʦʨʽʾ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ). ʉʪʦʩʦʚʥʦ ʫʤʦʚ, ʤʝʪʦʜʽʚ ʚʝʜʝʥʥʷ 

ʧʝʨʚʠʥʥʦʛʦ ʪʘ ʝʣʽʪʥʦʛʦ ʥʘʩʽʥʥʠʮʪʚʘ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʚ 

ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ, ʩʦʨʪʽʚ, ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʟʨʦʰʫʚʘʥʠʭ ʟʝʤʣʷʭ, ʪʦ ʮʷ 

ʯʘʩʪʠʥʘ ʽʥʬʦʨʤʘʮʽʾ ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʽ ʨʦʟʤʽʱʝʥʘ ʥʘ ʙʦʢʦʚʠʭ ʧʘʥʝʣʷʭ ʚʝʙ-ʩʪʦʨʽʥʦʢ. ɯʥʬʦʨʤʘʮʽʷ 

ʚʢʘʟʘʥʠʭ ʙʣʦʢʽʚ ʻ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʫʢʦʚʮʽʚ ʣʘʙʦʨʘʪʦʨʽʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʢʘʨʪʦʧʣʽ 

ɯʥʩʪʠʪʫʪʫ ʟʨʦʰʫʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅ. ʆʢʨʝʤʠʤʠ ʙʣʦʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʜʠ ʪʝʭʥʽʢʠ, 

ʜʦʙʨʠʚ ʪʘ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ (ʾʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʣʘʩʠʬʽʢʘʮʽʾ, ʯʘʩ ʪʘ ʩʧʦʩʦʙʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʽʥ.).  

ʈʦʟʨʦʙʢʘ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʩʧʝʮʠʬʽʯʥʦʾ ʢʦʨʠʩʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʝʣʝʢʪʨʦʥʥʽ ʟʘʩʦʙʠ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʚʦʥʘ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʫʣʽʚ ʪʘ ʧʨʦʛʨʘʤʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʙʽʨ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʟ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘʩʽʥʥʻʚʦʾ 

ʢʘʨʪʦʧʣʽ ʚ ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ ʽ ʙʫʜʝ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʝʜʝʥʥʷ ʥʘʩʽʥʥʠʮʪʚʘ 

ʢʘʨʪʦʧʣʽ ʥʘ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ ʪʘ ʟʨʦʰʫʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʚ ʮʽʣʦʤʫ. ɼʘʥʘ ʨʦʟʨʦʙʢʘ ʙʫʜʝ 

ʢʦʨʠʩʥʦʶ ʜʣʷ ʥʘʫʢʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʘʩʧʽʨʘʥʪʽʚ, ʚʠʢʣʘʜʘʯʽʚ, ʩʪʫʜʝʥʪʽʚ ʪʘ ʬʘʭʽʚʮʽʚ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.  
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ʋʥʽʢʘʣʴʥʽʩʪʴ ʦʙôʻʢʪʽʚ ʤʦʙʽʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʡ 

ʚʘʥʪʘʞʽʚ ʟʘ ʨʝʛʣʘʤʝʥʪʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤ (ʉɼʉ) ʚ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʽʩʥʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʚʽʜ ʥʝʩʪʘʮʽʦʥʘʨʥʠʭ ʷʚʠʱ ʩʝʨʝʜʦʚʠʱʘ, ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʛʣʦʙʘʣʴʥʠʭ ʤʘʡʙʫʪʥʽʭ ʧʦʩʣʫʛ ʫ ʤʝʞʘʭ ʤʽʞʥʘʨʦʜʥʦʾ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦ-ʜʝʨʞʘʚʥʦʾ ʢʦʦʧʝʨʘʮʽʾ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʨʘʭʦʚʘʥʘ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʚʽʜ ʩʪʚʦʨʝʥʥʷ ʢʦʥʮʝʧʮʽʾ, ʧʨʦʛʨʘʤʠ, ʧʣʘʥʽʚ ʧʦʙʫʜʦʚʠ 

ʜʦ ʤʘʡʙʫʪʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ɺʩʝʩʚʽʪʫ ʧʣʘʥʝʪʘʨʥʠʭ ʤʘʩʰʪʘʙʽʚ.  

ɿʘʙʝʟʧʝʯʝʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ ʚʽʜʢʨʠʪʠʭ ʉɼʉ ʚ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʠʩʪʝʤʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʩʪʘʥʜʘʨʪʘʤʠ ISO ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʢʦʤʧʦʥʝʥʪ ʽʻʨʘʨʭʽʾ ʘʨʭʽʪʝʢʪʫʨʠ 

ʦʙôʻʜʥʘʥʴ ʥʘʜ ʽʥʪʝʛʨʦʚʘʥʠʤʠ ʧʦʪʦʢʘʤʠ ʚʩʝʨʝʜʠʥʽ ʪʘ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʽʞʥʘʮʽʦʥʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ (ɯʊʉ). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʠʥʪʝʟʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʴ ʨʝʛʣʘʤʝʥʪʽʚ ʚʟʘʻʤʦʜʽʾ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ, ʫ ʙʫʜʴ-

ʷʢʦʤʫ ʛʝʦʧʨʦʩʪʦʨʽ, ʟʘ ʙʫʜʴ-ʷʢʦʾ ʧʦʛʦʜʠ ʟʘʤʦʚʥʠʢʠ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʧʝʚʥʝʥʽ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʛʘʨʘʥʪʽʡ ʙʝʟʧʝʢʠ, ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʚʽʜʩʫʪʥʦʩʪʽ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʚʘʨʽʡ ʪʘ(ʘʙʦ) ʢʘʪʘʩʪʨʦʬ.  

ʊʦʤʫ, ʥʘʤʠ, ʚ ʜʦʧʦʚʽʜʽ, ʦʙˇʨʫʥʪʦʚʘʥʘ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʘʩʪʫʧʥʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʜʽʡ 

ʢʦʤʧʦʥʝʥʪ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟʘʚʜʷʢʠ ʙʝʟʧʝʯʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʦʤʫ ʢʦʤʧʣʝʢʩʫ (ɹɯʂʂ) ʫ 

ʤʝʨʝʞʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʟ ʮʝʥʪʨʘʤʠ ʢʦʦʨʜʠʥʘʮʽʾ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ. 

ɺ ʩʚʦʾʡ ʥʘʮʽʦʥʘʣʴʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ɯʊʉ çITS Americaè, ʷʢ ʧʨʦʚʽʜʥʘ ʩʚʽʪʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʩʪʘʥʜʘʨʪʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚʠʟʥʘʯʠʣʘ ʩʢʣʘʜʦʚʽ ʽʥʪʝʛʨʦʚʘʥʦʾ ʥʘʜʩʠʩʪʝʤʠ ʪʘ ʾʭ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʠ. ʆʩʥʦʚʫ ʬʽʟʠʯʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ɯʊʉ ʚʠʟʥʘʯʘʶʪʴ ʯʦʪʠʨʠ ʧʽʜʩʠʩʪʝʤʠ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ 22 ʚʢʣʘʜʝʥʽ ʚʽʜʢʨʠʪʽ ʛʨʫʧʠ ʪʠʧʫ ʟʙʽʨʢʘ. 

ɹɯʂʂ "ʮʝʥʪʨʽʚ" ʤʘʻ ʩʧʨʘʚʫ ʟ ʬʫʥʢʮʽʷʤʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʧʨʠʧʠʩʫʶʪʴʩʷ ʘʜʤʽʥʽʩʪʨʘʮʽʷʤ 

ʛʨʦʤʘʜʩʴʢʠʭ / ʧʨʠʚʘʪʥʠʭ ʢʦʤʧʘʥʽʡ, ʫʧʨʘʚʣʽʥʥʷʤ ʘʙʦ ʧʣʘʥʫʶʪʴ ʦʨʛʘʥʘʤ. 

ɹɯʂʂ "ʫʯʘʩʥʠʢʽʚ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ" ʨʦʟʨʦʙʣʝʥʘ ʪʘʢ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ 

ʥʘʩʝʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʠʭ ʤʘʨʰʨʫʪʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʧʦ ʜʦʨʦʛʘʤ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʘʥʽ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚʽʣʴʥʠʭ ʤʽʩʮʴ 

ʷʢ ʜʦ, ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʧʦʾʟʜʢʠ ʚʽʜ ʨʽʟʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʯʘʩ ʧʨʠʙʫʪʪʷ ʯʠ ʚʽʜʧʨʘʚʣʝʥʥʷ 

ʥʘʩʪʫʧʥʦʛʦ ʨʝʡʩʦʚʦʛʦ ʘʚʪʦʙʫʩʘ. 

ɽʣʝʤʝʥʪʠ ɹɯʂʂ "ʘʚʪʦʤʦʙʽʣʴ" ʚʩʪʘʥʦʚʣʝʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ. 

ʅʘʧʨʠʢʣʘʜ, ʟʙʝʨʽʛʘʻ ʜʘʥʽ ʧʨʦ ʙʝʟʧʝʢʫ ʨʫʭʫ, ʢʽʣʴʢʽʩʪʴ ʽ ʩʪʘʥ ʧʘʨʢʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘ ʽʥʰʽ 

ʨʝʛʫʣʶʶʯʽ ʜʘʥʽ, ʱʦʙ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚ ʧʫʥʢʪʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ-ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʘʙʦ ʽʥʰʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʢʘʭ. 

ɹɯʂʂ "ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ", ʙʫʜʫʯʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʨʦʟʧʦʜʽʣʝʥʦʾ ʧʦ ʚʩʽʡ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ, ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʬʫʥʢʮʽʾ ʜʣʷ ʤʦʥʪʘʞʫ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ 

ʜʘʪʯʠʢʽʚ, ʩʚʽʪʣʦʬʦʨʽʚ, ʢʝʨʦʚʘʥʠʭ ʟʥʘʢʽʚ ʘʙʦ ʨʝʛʫʣʶʚʘʥʥʷ ʯʠ ʢʝʨʫʚʘʥʥʷ ʚʦʜʽʷʤʠ ʽ 
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ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚʩʽʭ ʪʠʧʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʦʟʧʽʟʥʘʚʘʪʠ ʧʦʨʫʰʥʠʢʽʚ ʚʠʢʦʥʫʶʯʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʫʭʦʤ. 

ɺʥʫʪʨʽʰʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʟʚ'ʷʟʢʠ ʽ ʩʪʘʥʜʘʨʪʠ ʚ ʉɼʉ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʘ ʽʻʨʘʨʭʽʯʥʠʭ 

ʥʘʩʪʫʧʥʠʭ ʨʽʚʥʷʭ. 

ɹɯʂʂ ʮʝʥʪʨ - ʎʝʥʪʨ: ʚʢʣʶʯʘʻ ʩʪʘʥʜʘʨʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʮʝʥʪʨʘʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʚʝʟʝʥʥʷʤʠ ʽ ʨʫʭʦʤ. ʉʶʜʠ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴʩʷ ʢʦʤʫʥʽʢʘʮʽʾ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʆʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʩʪʘʥʜʘʨʪʽʚ - ʘʨʭʽʚʫʚʘʥʥʷ ʜʘʥʠʭ, 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ɼʊʇ, ʢʦʦʨʜʠʥʘʮʽʷ ʟ ʟʘʣʽʟʥʠʮʷʤʠ ʜʣʷ ʫʯʘʩʥʠʢʽʚ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚʩʽʤʘ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ. 

ɹɯʂʂ ʮʝʥʪʨ - ɸʚʪʦʤʦʙʽʣʴ (ʚʦʜʽʡ): ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʮʝʥʪʨʘʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʧʝʨʝʚʝʟʝʥʥʷʤʠ ʽ ʨʫʭʦʤ ʽ ʚʦʜʽʷʤʠ ʘʚʪʦʤʦʙʽʣʽʚ ʘʙʦ ʤʘʥʜʨʽʚʥʠʢʘʤʠ, ʷʢʽ ʧʣʘʥʫʶʪʴ ʧʦʾʟʜʢʠ. ʎʷ 

ʢʘʪʝʛʦʨʽʷ ʩʪʘʥʜʘʨʪʽʚ ʜʣʷ ʢʦʦʨʜʠʥʘʮʽʾ ʤʽʞ ʮʝʥʪʨʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʾʭ ʨʫʭʦʤʠʤʠ ʦʜʠʥʠʮʷʤʠ. ʆʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʩʪʘʥʜʘʨʪʽʚ - ʩʠʛʥʘʣʠ 

ʢʦʤʫʥʽʢʘʮʽʾ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʜʘʥʽ ʜʣʷ ʤʘʥʜʨʽʚʥʠʢʽʚ ʧʨʦ ʣʠʭʘ. 

ʎʝʥʪʨ ɹɯʂʂ - ɼʦʨʦʛʘ: ʜʣʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʮʝʥʪʨʦʤ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʚʝʟʝʥʥʷʤʠ ʽ ʜʦʨʦʞʥʽʤ 

ʦʙʣʘʜʥʘʥʥʷʤ, ʱʦ ʨʝʛʫʣʶʻ ʜʦʨʦʞʥʽʡ ʨʫʭ. ʆʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʽʥʪʝʨʬʝʡʩʽʚ - ʤʦʥʽʪʦʨʠʥʛ 

ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʜʦʨʦʞʥʽʡ ʨʫʭ, ʜʦʨʦʞʥʽ ʟʥʘʢʠ ʟ ʤʽʥʣʠʚʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, 

ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʫʧʨʘʚʣʽʥʥʷ ʚ'ʾʟʜʘʤʠ ʥʘ ʰʦʩʝ, ʩʚʽʪʣʦʬʦʨʠ, ʜʘʪʯʠʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʤʝʨʝʞʽ, ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɹɯʂʂ ɼʦʨʦʛʘ - ɸʚʪʦʤʦʙʽʣʴ: ʩʪʘʥʜʘʨʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʦʙʣʘʜʥʘʥʥʷʤ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ ʽ ʘʚʪʦʤʦʙʽʣʷʤʠ ʥʘ ʜʦʨʦʟʽ. ʆʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ 

ʩʪʘʥʜʘʨʪʽʚ - ʟʙʽʨ ʦʧʣʘʪʠ, ʩʠʛʥʘʣʠ ʧʨʽʦʨʠʪʝʪʽʚ ʧʨʦʾʟʜʫ, ʙʝʟʧʝʢʠ ʽ ʪ.ʜ. 

ɹɯʂʂ ɼʦʨʦʛʘ - ɼʦʨʦʛʘ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ, ʥʘʧʨʠʢʣʘʜ, ʟʘʣʽʟʥʠʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ 

ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷʤ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ. ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽʥʪʝʨʤʦʜʘʣʴʥʽ 

ʚʟʘʻʤʦʜʽʾ ʚʩʽʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ. 

ʇʠʪʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʜʨʦʪʦʚʽ ʧʨʦʜʫʢʪʠ ʽ ʧʦʩʣʫʛʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ (Traveler information and advisory systems; Wireless vehicle products and services). 

ʇʽʜʪʨʠʤʢʘ ʬʫʥʢʮʽʡ ʚʩʝʨʝʜʠʥʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʽʜʦʤʘ ʘʥʘʣʦʛʘʤʠ: ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʦʨʪʦʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʙʝʟʧʝʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ (Support equipment for invehicle functions (for 

detection and transmission of environmental, road condition, traffic, etc. information for use by on-

board safety and control devices)); ʜʣʷ ʥʘʛʣʷʜʫ ʽ ʤʦʥʽʪʦʨʠʥʛʫ (Surveillance and monitoring 

equipment); ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ ʫ ʤʝʞʘʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʦʨʦʛʠ (Traffic 

management and control systems; Roadside Infrastructure); ʝʣʝʢʪʨʦʥʥʽ ʟʥʘʢʠ, ʩʠʛʥʘʣʠ ʽ 

ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ (Electronic signs, signals, and their controllers) ʜʣʷ ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʘʛʣʷʜʫ ʽ 

ʤʦʥʽʪʦʨʠʥʛʫ (Surveillance and monitoring equipment); ʢʦʤʝʨʮʽʡʥʽ ʧʨʠʩʪʨʦʾ ʟʯʠʪʫʚʘʥʥʷ ʦʟʥʘʢ 

ʘʚʪʦʤʦʙʽʣʽʚ (Commerci al vehicle credentials readers).  

ʇʨʦʜʫʢʪʠ ɯʊ ʚʩʝʨʝʜʠʥʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʢʫ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ 

ʫʧʨʘʚʣʽʥʥʷ (ʧʦʧʝʨʝʜʞʝʥʥʷ ʽ ʥʝʜʦʧʫʱʝʥʥʷ ʟʽʪʢʥʝʥʴ, ʘʜʘʧʪʠʚʥʠʡ ʢʨʫʾʟ-ʢʦʥʪʨʦʣʴ, 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʟʚ'ʷʟʢʫ ʜʨʦʩʝʣʴʥʦʾ ʟʘʩʣʽʥʢʠ ʽ ʚʢʣʶʯʝʥʦʾ ʧʝʨʝʜʘʯʽ). ʈʦʟʨʘʭʫʥʢʠ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʛʝʦʤʝʪʨʽʾ (ʧʦʟʠʮʽʡ ʩʪʘʥʫ ʜʦʨʦʛʠ, ʧʦʢʨʘʱʝʥʥʷ ʚʠʜʠʤʦʩʪʽ, ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʝʙʝʟʧʝʢʫ ʽ 

ʩʠʩʪʝʤʠ ʜʦʧʦʤʦʛʠ ʥʘ ʜʦʨʦʟʽ ï Invehicle safety, efficiency, and control products (collision warning 

and avoidance, adaptive cruise control, throttle / transmission optimization based on road geometry 

and conditions, vision enhancement, emergency notification and roadside assistance systems)). 

ʄʦʙʽʣʴʥʽ / ʧʝʨʝʥʦʩʥʽ ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʧʨʦʜʫʢʪʠ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʚôʷʟʢʘʤ: (ʥʘʚʽʛʘʮʽʡʥʽ ʪʘ 

ʤʘʨʰʨʫʪʥʽ ʩʠʩʪʝʤʠ, ʧʦʢʘʟ ʩʪʘʥʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ, "ʦʬʽʩ ʚ ʤʘʰʠʥʽ", ʨʦʟʚʘʛʠ ʥʘ ʟʘʜʥʴʦʤʫ 

ʩʠʜʽʥʥʽ ʽ ʪ.ʜ.) (Invehicle and mobile / portable multimedia products (navigation and route 

guidance, traffic displays, office- in-the-car, backseat entertainment, etc.)); ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʘʚʘʨʽʾ ʪʘ ʢʘʪʘʩʪʨʦʬʠ (Emergency response systems); ʽʥʪʝʛʨʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ (ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ, ʫʧʨʘʚʣʽʥʥʷ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʧʨʦʮʝʜʫʨʠ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʝʙʝʟʧʝʢʫ ʽ ʪ.ʜ.) (System integration of transportation facilities (traffic 

management, public transport management , emergency response, etc.)); ʙʘʟʠ ʜʘʥʠʭ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʨʪ (Map databases).  
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ʊʘʢʠʤ ʯʠʥʦʤ, ɯʊʉ - ʮʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʩʪʘʥʦʚʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʜʦ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʰʠʨʦʢʠʡ ʤʘʩʠʚ ʪʝʭʥʦʣʦʛʽʡ, 

ʚʢʣʶʯʘʶʯʠ ʝʣʝʢʪʨʦʥʽʢʫ, ʢʦʤʧ'ʶʪʝʨʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʟʚ'ʷʟʦʢ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧ'ʷʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙʣʘʩʪʝʡ, ʚ ʷʢʠʭ ʮʽ ʪʝʭʥʦʣʦʛʽʾ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. ɺʩʽ ʧ'ʷʪʴ ʦʙʣʘʩʪʝʡ ʢʦʦʨʜʠʥʫʶʪʴʩʷ ʽ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʥʘ ʟʘʤʽʩʴʢʠʭ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ, ʘ ʪʘʢʦʞ ʚ ʤʽʩʪʽ. ʆʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ ɯʊʉ ʧʦʚʠʥʥʽ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʚ 

ʻʜʠʥʝ ʮʽʣʝ: ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʧʽʣʴʥʦʾ ʤʝʪʠ; ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ; 

ʙʝʟʧʝʯʥʦʛʦ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ; ʛʘʨʘʥʪʫʚʘʥʥʷ ʷʢʽʩʥʦ ʥʦʚʦʛʦ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʩʝʨʚʽʩʫ. 

ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ɯʊʉ, ʮʝ ʧʨʦʮʝʩʠ ʚ ʧʦʣʽʧʰʝʥʥʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚ, 

ʧʽʜʚʠʱʝʥʥʷ ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ, ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʾ ʙʝʟ ʦʙʤʝʞʝʥʴ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. 

ɺʠʩʥʦʚʦʢ. ɺʩʽ ʨʦʟʚʠʥʝʥʽ ʢʨʘʾʥʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ ʽʥʪʝʥʩʠʚʥʦ 

ʨʦʟʨʦʙʣʷʶʪʴ ʽ ʚʧʨʦʚʘʜʞʫʶʪʴ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ, ʤʽʩʴʢʠʤ ʧʘʩʘʞʠʨʩʴʢʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʪʘ ʦʢʨʝʤʠʤʠ ʚʠʜʘʤʠ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʡ ɯʊʉ. ʅʘʡʙʽʣʴʰ 

ʘʢʪʫʘʣʴʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʨʘʜʽʦʥʘʚʽʛʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʋʢʨʘʾʥʽ ʽ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ɭʉ ʻ ʝʬʝʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʤʝʨʝʞʽ ʜʦʨʽʛ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʚʩʝ ʟʨʦʩʪʘʶʯʦʛʦ ʟʥʦʩʫ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʧʘʨʢʫ, ʯʠʩʣʘ ɼʊʇ ʽ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ɸʂʊʀɺɯɿɸʎɯʗ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ ɼɯʗʃʔʅʆʉʊɯ ʉʊʋɼɽʅʊɯɺ ʇɯɼ ʏɸʉ 

ɺʀɺʏɽʅʅʗ ʇʈɽɼʄɽʊɯɺ ʄɸʊɽʄɸʊʀʏʅʆɻʆ ʎʀʂʃʋ ɺ ʋʄʆɺɸʍ 

ɯʅʌʆʈʄɸʊʀɿɸʎɯɰ ʅɸɺʏɸʅʅʗ 

 

ɹʘʪʘʣʦʚʘ ɸ.ɹ. 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʉʅɸʋ 

 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ 

ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. ʉʫʯʘʩʥʦʤʫ ʚʠʧʫʩʢʥʠʢʫ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʥʝʦʙʭʽʜʥʽ ʥʝ ʣʠʰʝ ʛʣʠʙʦʢʽ ʽ ʤʽʮʥʽ ʟʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʽ ʨʦʟʚʠʪʦʢ ʤʠʩʣʝʥʥʷ, ʛʦʪʦʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ ʚ ʤʽʥʣʠʚʠʭ ʩʠʪʫʘʮʽʷʭ, ʟʜʘʪʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠ 

ʧʨʦʙʣʝʤʠ, ʱʦ ʧʦʩʪʘʶʪʴ ʧʝʨʝʜ ʥʠʤ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ, ʚ ʧʨʦʮʝʩʽ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʦʩʚʽʪʠ, 

ʧʽʟʥʘʚʘʣʴʥʽ ʟʫʩʠʣʣʷ ʩʪʫʜʝʥʪʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʪʘ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʟʜʦʙʫʪʪʽ ʟʘʛʘʣʴʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ ʩʪʘʥʜʘʨʪʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʆʩʥʦʚʥʘ ʙʘʟʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʘʢʣʘʜʝʥʘ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʥʘʚʯʘʥʥʷ 

ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ. ʗʢʽʩʪʴ ʮʽʻʾ ʙʘʟʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʚʢʣʶʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʫ ʧʨʦʮʝʩ ʥʘʙʫʪʪʷ 

ʪʘ ʧʝʨʝʨʦʙʢʠ ʟʥʘʥʴ, ʪʦʙʪʦ ʨʽʚʥʝʤ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʜʠʩʮʠʧʣʽʥʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʮʠʢʣʽʚ ʟʘʡʤʘʶʪʴ ʦʜʥʫ ʽʟ ʦʩʥʦʚʥʠʭ ʧʦʟʠʮʽʡ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ. 

ɺ ʩʫʯʘʩʥʠʭ ʨʝʘʣʽʷʭ, ʪʘʢʠʭ ʷʢ ʩʢʦʨʦʯʝʥʥʷ ʘʫʜʠʪʦʨʥʦʛʦ ʯʘʩʫ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩʪʢʘ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ. ɼʦʩʷʛʥʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʚ ʪʘʢʠʭ ʨʝʘʣʽʷʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ɯʩʥʫʶʯʘ ʩʠʩʪʝʤʠ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ ʥʘ ʽʥʞʝʥʝʨʥʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʷʭ ʚ ʫʤʦʚʘʭ, ʷʢʽ ʩʢʣʘʣʠʩʴ, ʟʘʟʥʘʶʪʴ ʩʝʨʡʦʟʥʠʭ ʟʤʽʥ. ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʮʠʭ 

ʟʤʽʥ ʻ ʧʦʰʫʢ ʥʦʚʠʭ ʬʦʨʤ, ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʢʦʛʥʽʪʠʚʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ, ʘʢʪʠʚʽʟʘʮʽʾ 

ʩʘʤʦʩʪʽʡʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɸʥʘʣʽʟ ʩʪʘʥʫ ʧʨʦʙʣʝʤʠ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʥʘʩʪʫʧʥʽ ʩʫʧʝʨʝʯʥʦʩʪʽ ʚ ʩʫʯʘʩʥʠʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ: 

ʘ) ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʰʚʠʜʢʦ ʟʨʦʩʪʘʶʯʠʤʠ ʦʙʩʷʛʘʤʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʧʦʪʨʽʙʥʦ 

ʧʦʛʣʠʥʫʪʠ, ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ; 

ʙ) ʩʫʧʝʨʝʯʥʽʩʪʴ ʤʽʞ ʩʫʯʘʩʥʠʤʠ ʚʠʤʦʛʘʤʠ ʨʠʥʢʫ ʧʨʘʮʽ ʱʦʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, 

ʥʘʩʘʤʧʝʨʝʜ ʥʘʷʚʥʽʩʪʶ ʧʦʩʪʽʡʥʦʾ ʩʘʤʦʦʩʚʽʪʠ, ʪʘ ʦʩʦʙʠʩʪʠʤʠ ʢʚʘʣʽʬʽʢʘʮʽʷʤʠ ʚʠʧʫʩʢʥʠʢʽʚ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ; 

ʚ) ʩʫʧʝʨʝʯʥʽʩʪʴ ʤʽʞ ʧʨʘʢʪʠʯʥʦ ʟʨʦʩʪʘʶʯʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʪʘ ʥʝʛʦʪʦʚʥʽʩʪʶ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʝʬʝʢʪʠʚʥʦ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. 

ʇʝʨʰ ʟʘ ʚʩʝ, ʘʢʪʠʚʥʽ ʟʤʽʥʠ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ ʚʠʤʘʛʘʶʪʴ ʧʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʧʦʰʫʢʫ 

ʰʣʷʭʽʚ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʪʘ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʥʘʧʨʷʤʢʫ ʚʠʚʯʝʥʥʷ 

ʜʠʩʮʠʧʣʽʥ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ. 

ʇʦ-ʜʨʫʛʝ, ʫ ʨʦʟʚʠʪʦʢ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ 

ʥʝʦʙʭʽʜʥʦ ʽʥʪʝʛʨʫʚʘʪʠ ʜʦʩʷʛʥʝʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʙʫʜʫʪʴ ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ ʦʩʦʙʠʩʪʦʩʪʽ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

ʆʜʥʽʻʶ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʚ ʩʫʯʘʩʥʽʡ ʧʝʜʘʛʦʛʽʯʥʽʡ 

ʥʘʫʮʽ ʻ ʧʨʦʙʣʝʤʘ ʽʥʪʝʛʨʘʮʽʾ ʩʪʫʜʝʥʪʽʚ ʜʦ ʘʢʪʠʚʥʦʾ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɯʩʥʫʻ 

ʜʚʘ ʧʽʜʭʦʜʠ ʜʦ çʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽè: ʧʝʨʰʠʡ - ʮʝ ʩʧʦʩʽʙ ʩʧʨʠʡʥʷʪʪʷ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ 

ʚʚʘʞʘʻʪʴʩʷ ʦʩʥʦʚʦʶ ʷʢʽʩʪʶ ʦʩʦʙʠʩʪʦʩʪʽ. ʇʨʠ ʜʨʫʛʦʤʫ ʧʽʜʭʦʜʽ ʘʢʪʠʚʥʽʩʪʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʷʢʽʩʥʘ ʜʽʷʣʴʥʽʩʪʴ. 

ʇʽʟʥʘʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ - ʮʝ ʘʢʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʣʶʜʠʥʠ ʜʦ ʩʚʽʪʫ, ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʙʨʘʪʠ 

ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ ʧʦʰʫʢʫ ʪʘ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʩʧʦʩʦʙʠ ʟʤʽʥʠ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʚʽʪʫ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʪʚʦʨʯʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʟʫʩʠʣʣʷʭ ʪʘ ʩʧʽʣʢʫʚʘʥʥʽ. 

ʇʽʟʥʘʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ - ʮʝ ʨʠʩʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʽ ʟôʷʚʣʷʶʪʴʩʷ ʽ ʬʦʨʤʫʶʪʴʩʷ ʚ ʜʽʷʣʴʥʦʩʪʽ. 
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ɯʥʪʝʨʝʩ ʜʦ ʧʽʟʥʘʥʥʷ, ʦʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʤʦʪʠʚʘʮʽʡ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʷʢʠʡ ʤʘʻ 

ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɸʢʪʠʚʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʾ ʪʘ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʘ ʜʦʧʦʤʘʛʘʻ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʽʩʥʫʶʯʽ ʪʘ ʟʥʘʭʦʜʠʪʠ ʥʦʚʽ ʟʥʘʥʥʷ ʟ ʤʝʪʦʶ ʧʦʰʫʢʫ ʩʬʝʨ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʧʝʨʝʥʦʩ ʚ ʥʝʟʥʘʡʦʤʽ ʩʠʪʫʘʮʽʾ ʘʙʦ ʟʤʽʥʠ ʩʧʦʩʦʙʫ ʜʽʡ ʧʽʜ ʯʘʩ ʚʠʨʽʰʝʥʥʷ 

ʦʩʚʽʪʥʽʭ ʧʨʦʙʣʝʤ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʜʠʩʮʠʧʣʽʥ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ ʥʘ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʷʭ ʟʘʨʘʟ 

ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ: 

1) ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʘʤʦʩʪʽʡʥʦʾ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

2) ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʥʘʚʯʘʥʥʽ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʩʚʽʜʦʤʦʤʫ ʪʘ ʘʢʪʠʚʥʦʤʫ ʟʘʩʚʦʻʥʥʶ ʟʥʘʥʴ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʷʢʽ ʤʘʶʪʴ 

ʟʚ'ʷʟʦʢ ʟ ʤʘʪʝʤʘʪʠʢʦʶ; 

3) ʦʨʛʘʥʽʟʘʮʽʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʝʡ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʟʘʣʫʯʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɿʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʘʤʦʩʪʽʡʥʦʾ ʦʩʚʽʪʥʴʦʾ ʪʘ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʝʡ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʶʻ ʢʦʤʧʣʝʢʩ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ, ʷʢʽ ʝʬʝʢʪʠʚʥʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʘʢʫ ʷʢʽʩʪʴ, ʷʢ ʧʽʟʥʘʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ. 

ʉʠʩʪʝʤʘ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʝʬʝʢʪʠʚʥʦ ʬʦʨʤʫʻ ʧʽʟʥʘʚʘʣʴʥʽ ʥʘʚʠʯʢʠ ʩʪʫʜʝʥʪʽʚ,  

ʨʦʟʚʠʚʘʻ ʥʘʚʠʯʢʠ ʩʧʽʣʢʫʚʘʥʥʷ. ʎʝ ʧʽʜʚʠʱʫʻ ʥʝ ʪʽʣʴʢʠ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʚʠʧʫʩʢʥʠʢʽʚ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ. ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʽʚʝʥʴ 

ʟʥʘʥʴ ʫ ʛʘʣʫʟʽ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ 

ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʜʦʮʽʣʴʥʠʤ, ʦʧʨʘʚʜʘʥʠʤ ʪʘ  ʚʘʞʣʠʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ʥʘʚʯʘʥʥʷ. 

 

ʉʧʠʩʦʢ ʣʪ̔ʝʨʘʪʫʨʠ: 
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Biological sciences 

 

ɸʅɸʃɯɿ ʉʊɸʅʋ ɿɼʆʈʆɺôʗ  ɿɼʆɹʋɺɸʏɯɺ ʆʉɺɯʊʀ ɺɯɼʆʂʈɽʄʃɽʅʆɻʆ 

ʉʊʈʋʂʊʋʈʅʆɻʆ ʇɯɼʈʆɿɼɯʃʋ çɿɸʇʆʈɯɿʔʂʆɻʆ ɻʋʄɸʅɯʊɸʈʅʆɻʆ  

ʌɸʍʆɺʆɻʆ ʂʆʃɽɼɾʋ ʅʋ çɿɸʇʆʈɯɿʔʂɸ ʇʆʃɯʊɽʍʅɯʂɸè 

 

ɹʝʟʨʫʯʢʦ ʃ.ʉ. 

ɺʠʢʣʘʜʘʯ ɯ ʢʘʪʝʛʦʨʽʾ ʟ ʙʽʦʣʦʛʽʾ ʪʘ ʭʽʤʽʾ 

ɺʽʜʦʢʨʝʤʣʝʥʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʨʦʟʜʽʣ  

çɿʘʧʦʨʽʟʴʢʠʡ ʛʫʤʘʥʽʪʘʨʥʠʡ ʬʘʭʦʚʠʡ  

ʢʦʣʝʜʞ ʅʋ çɿʘʧʦʨʽʟʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʚ ʫʤʦʚʘʭ ʨʦʟʙʫʜʦʚʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, 

ʧʨʦʙʣʝʤʘ ʩʪʘʥʫ ʬʽʟʠʯʥʦʛʦ ʪʘ ʧʩʠʭʽʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ ʥʘʙʫʚʘʻ 

ʦʩʦʙʣʠʚʦʾ ʛʦʩʪʨʦʪʠ, ʦʩʢʽʣʴʢʠ ʩʫʯʘʩʥʘ ʩʠʪʫʘʮʽʷ ʦʙʪʷʞʫʻʪʴʩʷ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʤʦʣʦʜʽ, ʟʥʠʞʝʥʥʷʤ ʷʢʦʩʪʽ ʤʝʜʠʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʦʛʽʨʰʝʥʥʷʤ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. 

ɺʽʜʦʤʦ, ʱʦ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʠʭ ʟʫʩʠʣʴ, 

ʥʘʧʨʫʞʝʥʦʾ ʨʦʟʫʤʦʚʦʾ ʧʨʘʮʽ. ʅʘʚʯʘʥʥʷ ʫ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʧʨʦʭʦʜʷʪʴ ʚ 

ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʚʝʣʠʢʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʩʪʨʝʩʦʚʠʭ 

ʩʠʪʫʘʮʽʡ, ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʩʘʥʽʪʘʨʥʦʛʽʛʽʻʥʽʯʥʠʭ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ, ʥʝʧʦʚʥʦʮʽʥʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ 

ʪʦʱʦ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʰʚʠʜʢʫ ʚʪʦʤʫ ʦʨʛʘʥʽʟʤʫ, ʟʥʠʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ 

ʟʜʦʨʦʚ'ʷ ʽ ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʭʚʦʨʦʙ [1]. 

ɿʙʝʨʝʞʝʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʟʜʦʨʦʚôʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʩʪʘʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʦʶ ʩʧʨʘʚʦʶ, ʦʩʢʽʣʴʢʠ ʮʝ ï ʥʘʰʝ ʤʘʡʙʫʪʥʻ ʽ ʦʜʥʝ ʟ ʛʦʣʦʚʥʠʭ ʜʞʝʨʝʣ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʞʠʪʪʷ, ʱʘʩʪʷ, ʨʘʜʦʩʪʽ, ʫʩʧʽʭʫ. ɺʦʥʦ ʻ ʥʝ ʣʠʰʝ ʦʩʦʙʠʩʪʠʤ ʥʘʜʙʘʥʥʷʤ ʣʶʜʠʥʠ, ʘʣʝ ʡ 

ʩʫʩʧʽʣʴʥʠʤ ʙʘʛʘʪʩʪʚʦʤ, ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʙʨʦʙʫʪʫ ʥʘʨʦʜʫ. 

 ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʠʪʫʘʮʽʷ ʟʽ ʟʜʦʨʦʚôʷʤ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʥʘʙʣʠʟʠʣʘʩʴ ʜʦ ʢʨʠʪʠʯʥʦʾ: 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʧʦʰʠʨʝʥʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʴ ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʚ 

ʽ ʩʠʩʪʝʤ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʤʘʻ ʥʝʘʙʠʷʢʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʩʘʤʝ ʚʽʜ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟʘʣʝʞʠʪʴ ʨʦʟʚʠʪʦʢ ʩʫʩʧʽʣʴʩʪʚʘ ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ. ʈʝʟʫʣʴʪʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʫ ʪʝʥʜʝʥʮʽʶ 

ʧʦʛʽʨʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚôʷ ʧʽʜʣʽʪʢʽʚ ʚ ʋʢʨʘʾʥʽ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʽʣʴʢʽʩʥʝ ʟʨʦʩʪʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʦʟʣʘʜʽʚ, ʛʦʩʪʨʦʾ ʪʘ ʭʨʦʥʽʯʥʦʾ ʩʦʤʘʪʠʯʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʩʠʥʜʨʦʤʫ 

ʜʝʟʘʜʘʧʪʘʮʽʾ, ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ, ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʽʜʭʠʣʝʥʴ, ʟʨʦʩʪʘʻ ʯʠʩʣʦ ʜʽʪʝʡ 

ʽʥʚʘʣʽʜʽʚ, ʚʠʢʣʠʢʘʻ ʯʠʤʘʣʫ ʩʪʫʨʙʦʚʘʥʽʩʪʴ ʽ ʪʦʡ ʬʘʢʪ, ʱʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ ʽʟ ʨʦʟʣʘʜʘʤʠ ʧʩʠʭʽʢʠ ʪʘ ʧʦʚʝʜʽʥʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʛʨʫʧʘ ʟʜʦʨʦʚʠʭ ʜʽʪʝʡ. 

ʉʪʫʧʽʥʴ ʜʦʩʣʽʜʞʫʚʘʥʦʩʪʽ. ɼʝʷʢʽ ʚʯʝʥʽ (ɸ. ɯ. ɹʫʨʭʘʥʦʚ; ʄ, ʆ. ʊʨʝʪʴʷʢʦʚ; ɸ. ɯ. ɼʨʘʯʫʢ,; 

ɻ, ʇ. ɻʨʠʙʘʥ, ʌ. ʇ. ʆʧʘʥʘʩʶʢ, ɺ. ʉ. ʂʫʰʥʽʨʫʢʘ) ʚʢʘʟʫʶʪʴ ʥʘ ʟʥʠʞʝʥʥʷ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ.  

ʇʨʠ ʚʠʚʯʝʥʽ ʜʠʥʘʤʽʯʥʦʩʪʽ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʘʥʫ 

ʟʜʦʨʦʚ'ʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ ʫ ʢʦʣʝʜʞʽ ʧʦʢʘʟʫʻ, ʱʦ ʪʝʤʧʠ ʧʽʜʚʠʱʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʫ ʥʠʭ ʧʽʩʣʷ ʜʨʫʛʦʛʦ ʢʫʨʩʫ ʩʧʦʚʽʣʴʥʶʶʪʴʩʷ, ʘ ʥʘ 

ʪʨʝʪʴʦʤʫ ʧʦʤʽʪʥʦ ʟʥʠʞʝʥʽ. 

ʎʷ ʧʨʦʙʣʝʤʘ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ, ʪʦʤʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʜʦʚʞʫʚʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʙʝʨʫʯʠ ʟʘ ʦʩʥʦʚʫ ʽʥʜʠʚʽʜʫʘʣʴʥʽ, ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ 

ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ [2]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ɺʉʇ çɿɻʌʂ ʅʋ 

çɿʘʧʦʨʽʟʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʧʦʨʽʚʥʷʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ɯ ʪʘ ɯɯɯ ʢʫʨʩʽʚ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʻʶ ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽ ʩʠʩʪʝʤʦʶ ʭʘʨʯʫʚʘʥʥʷ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 
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ʉʫʪʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʚʯʝʥʥʷ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʧʨʦʚʦʜʠʣʦʩʴ ʫ 

ɺʽʜʦʢʨʝʤʣʝʥʦʤʫ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ çɿʘʧʦʨʽʟʴʢʠʡ ʛʫʤʘʥʽʪʘʨʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʅʋ 

çɿʘʧʦʨʽʟʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʟʘ ʜʘʥʠʤʠ ʘʥʢʝʪʫʚʘʥʥʷ.  

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʨʘʣʦ ʫʯʘʩʪʴ ʚʽʜʧʦʚʽʜʥʦ 25 ʽ 39 ʩʪʫʜʝʥʪʽʚ 1 ʪʘ 3 ʢʫʨʩʽʚ, ʚʽʢʦʤ ʚʽʜ 15 ʜʦ 

22 ʨʦʢʽʚ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʥʘʤ ʨʷʜ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʫʷʚʣʝʥʴ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ  ʧʨʦ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ. ɸʥʘʣʽʟ ʚʽʜʢʨʠʪʠʭ ʧʠʪʘʥʴ ʘʥʢʝʪʠ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ 1 - 3 ʢʫʨʩʫ ʟʚʦʜʷʪʴʩʷ ʜʦ ʟʘʥʷʪʴ 

ʩʧʦʨʪʦʤ, ʛʽʛʽʻʥʠ, ʚʽʜʩʫʪʥʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʟʚʠʯʦʢ, ʧʨʘʚʠʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʜʦʙʨʦʛʦ 

ʩʘʤʦʧʦʯʫʪʪʷ.  

ʇʝʚʥʘ ʯʘʩʪʠʥ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ  (20 %) ʥʝ ʨʦʟʫʤʽʶʪʴ ʧʦʥʷʪʪʷ ñʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷò 

ʚʟʘʛʘʣʽ ʽ ʧʣʫʪʘʶʪʴ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʟ ʢʘʪʝʛʦʨʽʻʶ ñʟʜʦʨʦʚôʷò. 

ɿʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʚʢʘʟʫʚʘʣʠ ʥʘ ʪʘʢʽ ʦʟʥʘʢʠ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʷʢ ñʟʘʥʷʪʪʷ 

ʩʧʦʨʪʦʤò, ñʚʽʜʩʫʪʥʽʩʪʴ ʧʨʠʩʪʨʘʩʪʽ ʜʦ ʥʘʨʢʦʪʠʢʽʚò, ñʧʦʤʽʨʥʝ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶò, ñʧʨʘʚʠʣʴʥʝ 

ʭʘʨʯʫʚʘʥʥʷò, ñʚʽʜʩʫʪʥʽʩʪʴ ʟʚʠʯʢʠ ʜʦ ʧʘʣʽʥʥʷò, ñʛʽʛʽʻʥʘò, ñʦʧʪʠʤʽʩʪʠʯʥʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʞʠʪʪʷò, ñʜʽʷʣʴʥʽʩʪʴ ʥʘ ʢʦʨʠʩʪʴ ʩʫʩʧʽʣʴʩʪʚʫò, ñʜʦʪʨʠʤʘʥʥʷ ʨʝʞʠʤʫ ʜʥʷò.  

ʉʶʜʠ ʞ ʜʝʷʢʽ ʚʠʧʨʦʙʫʚʘʥʽ ʚʽʜʥʦʩʠʣʠ ʙʘʜʴʦʨʽʩʪʴ, ʞʠʪʪʻʨʘʜʽʩʥʽʩʪʴ, ʛʘʨʥʠʡ ʥʘʩʪʨʽʡ, 

ʜʦʙʨʦʙʫʪ. 70% ʘʥʢʝʪʦʚʘʥʠʭ ʚʽʜʧʦʚʽʣʠ, ʱʦ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʻ ʥʝʦʙʭʽʜʥʠʤ ʽ ʚʦʥʠ ʭʦʪʽʣʠ 

ʙ ʚʝʩʪʠ ʙʽʣʴʰ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʥʽʞ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ.  

ɺʩʽ ʦʧʠʪʘʥʽ ʚʚʘʞʘʶʪʴ ʟʜʦʨʦʚôʷ ʟʘʩʦʙʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʠʭ ʮʽʣʝʡ ʫ ʞʠʪʪʽ.  

ɺ ʩʠʩʪʝʤʽ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ ʫ 80 % ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟʜʦʨʦʚôʷ ʟʘʡʤʘʻ 1 ʤʽʩʮʝ; ʫ 

10% ï 2, 5% ï 3 ʽ 10% ï 4; 5% ʦʧʠʪʫʚʘʥʠʭ ʚʽʜʚʦʜʠʪʴ ʟʜʦʨʦʚôʶ ʣʠʰʝ 6 ʤʽʩʮʝ.  

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ 20% ʩʪʫʜʝʥʪʽʚ ʚ ʽʻʨʘʨʭʽʾ ʞʠʪʪʻʚʠʭ ʮʽʥʥʦʩʪʝʡ ʚʽʜʚʦʜʷʪʴ ʧʝʨʰʝ 

ʤʽʩʮʝ ʨʦʜʠʥʽ, 10% ï ʜʨʫʞʙʽ, 70% ï ʟʜʦʨʦʚôʶ. 

ʆʩʥʦʚʥʽ ʚʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ: 

1. ɺʽʜʧʦʚʽʜʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʧʨʦ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʫ ʚʽʜʢʨʠʪʠʭ ʟʘʧʠʪʘʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʦʧʠʪʫʚʘʥʽ ʜʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʚʽʜʥʝʩʣʠ 

ñʛʘʨʤʦʥʽʡʥʽ ʚʽʜʥʦʩʠʥʠ ʫ ʨʦʜʠʥʽò, ñʧʦʟʠʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʝʙʝò, ñʜʦʙʨʦʟʠʯʣʠʚʽ ʚʽʜʥʦʩʠʥʠ ʟ 

ʽʥʰʠʤʠò. ʆʩʪʘʥʥʻ ʤʽʩʮʝ ʩʝʨʝʜ ʦʟʥʘʢ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ï 60% ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ 1 ʽ 3 

ʢʫʨʩʫ ʚʽʜʚʝʣʠ ñʜʫʭʦʚʥʦʤʫ ʞʠʪʪʶò.  

2. ʋ ʩʠʩʪʝʤʽ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ ʟʜʦʨʦʚôʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ɺʉʇ çɿɻʌʂ ʅʋ 

çɿʘʧʦʨʽʟʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʟʘʡʤʘʻ ʧʝʨʰʦʯʝʨʛʦʚʝ ʤʽʩʮʝ ʫ 60% ʦʧʠʪʫʚʘʥʠʭ.  

3. ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʚʣʘʩʥʦʛʦ ʟʜʦʨʦʚôʷ (ʊʝʩʪ ñɿʜʦʨʦʚôʷò) 

ʜʦʟʚʦʣʠʣʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝ ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʽ ʥʝ ʫʩʚʽʜʦʤʣʝʥʝ ʩʪʘʚʣʝʥʥʷ 30% 

ʦʧʠʪʫʚʘʥʠʭ ʜʦ ʚʣʘʩʥʦʛʦ ʟʜʦʨʦʚôʷ.  

4. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʩʘʤʦʦʮʽʥʢʠ ʟʜʦʨʦʚôʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʩʢʘʨʞʠʪʴʩʷ ʥʘ ʛʦʣʦʚʥʠʡ ʙʽʣʴ, ʧʦʛʽʨʰʝʥʥʷ ʟʦʨʫ, ʚʧʣʠʚ ʧʦʛʦʜʠ ʥʘ 

ʩʘʤʦʧʦʯʫʪʪʷ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ: ʧʨʦʚʝʜʝʥʥʷ ʚʠʭʦʚʥʠʭ ʛʦʜʠʥ ʢʫʨʘʪʦʨʘʤʠ, ñʙʝʩʽʜ ʟʘ ʢʨʫʛʣʠʤ 

ʩʪʦʣʦʤò ʟʽ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ ɺʉʇ çɿɻʌʂ ʅʋ çɿʘʧʦʨʽʟʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʪʝʤʘʪʠʢʘ ʷʢʠʭ 

ʪʦʨʢʘʻʪʴʩʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ; ʱʦʨʽʯʥʝ ʦʧʠʪʫʚʘʥʥʷ, ʘʥʢʝʪʫʚʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʾʭ ʫʷʚʣʝʥʴ ʧʨʦ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʢʦʣʘ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʚʳʜʚʠʛʘʝʪ ʧʨʦʙʣʝʤʫ ʚʦʩʧʠʪʘʥʠʷ 

ʫʯʘʱʠʭʩʷ, ʠʭ ʚʩʝʩʪʦʨʦʥʥʝʝ ʨʘʟʚʠʪʠʝ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʩʤʦʞʝʪ ʠʟʫʯʠʪʴ ʫʯʘʱʠʭʩʷ, ʣʠʰʴ 

ʧʦʥʠʤʘʷ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʙʝʥʢʘ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʝʛʦ ʩʢʣʦʥʥʦʩʪʝʡ, ʠʥʪʝʨʝʩʦʚ, ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʜʨʫʛʠʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʅʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʵʪʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʤʳʰʣʝʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʫʯʘʱʠʡʩʷ ʧʦʟʥʘʝʪ ʤʠʨ. ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ 

ʧʦʣʘʛʘʶʪ, ʯʪʦ ʫʯʘʱʠʡʩʷ, ʥʝ ʦʚʣʘʜʝʚʰʠʡ ʧʨʠʝʤʘʤʠ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ, ʚ 

ʩʨʝʜʥʠʭ ʢʣʘʩʩʘʭ ʪʨʘʜʠʮʠʦʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʟʨʷʜ ʥʝʫʩʧʝʚʘʶʱʠʭ. ɻʣʘʚʥʳʤ ʨʝʰʝʥʠʝʤ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʝ ʫʤʩʪʚʝʥʥʦʝ 

ʨʘʟʚʠʪʠʝ ʫʯʘʱʠʭʩʷ, ʩʚʷʟʘʥʥʦʝ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫʩʪʦʡʯʠʚʳʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ, 

ʪʚʦʨʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ ʧʦʠʩʢʘʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ɼʣʷ 

ʘʢʪʠʚʥʦʡ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʯʝʥʴ ʧʦʣʝʟʥʳ ʨʘʟʥʳʝ ʟʘʜʘʯʠ, ʤʝʭʘʥʠʟʤ ʨʝʰʝʥʠʷ 

ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʤʳʩʣʠʪʝʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʦʠʩʢʦʤ, 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ, ʨʘʩʩʫʞʜʝʥʠʝʤ [1, ʩ. 65]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʚ ʢʘʯʝʩʪʚʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʝʤʦʚ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʥʘ 

ʧʦʩʪʨʦʝʥʠʝ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʠʛʨʘʶʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʝ ʫʯʘʱʠʭʩʷ, ʠ ʵʪʘ ʨʦʣʴ ʩʚʦʜʠʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ: 

V ʚʳʩʪʫʧʘʶʪ ʥʘʜʝʞʥʳʤ ʤʝʪʦʜʦʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʪʦʨʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ; 

V ʧʦʟʚʦʣʷʶʪ ʫʯʘʱʠʤʩʷ ʦʙʩʪʦʷʪʝʣʴʥʦ ʠ ʛʣʫʙʦʢʦ ʧʦʥʷʪ ɹʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ; 

V ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʫʯʘʱʠʭʩʷ; 

V ʨʝʘʣʠʟʫʶʪʩʷ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʛʝʦʤʝʪʨʠʠ ʩʦ ʩʤʝʞʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ  

[2, ʩ.14]. 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʮʝʥʥʳʭ ʩʪʦʨʦʥ ʜʘʥʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʨʘʟʚʠʚʘʶʪ 

ʧʦʠʩʢʦʚʳʝ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ  ʧʨʦʙʣʝʤ, ʧʨʠʦʙʱʘʶʪ ʢ ʧʦʩʠʣʴʥʳʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʨʘʙʦʪʢʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ 

ʪʱʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ. ɸ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʩʠʣʠʚʘʝʪ ʧʨʠʢʣʘʜʥʫʶ ʠ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʛʝʦʤʝʪʨʠʠ. ɿʘʜʘʯʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʥʝ ʜʦʧʫʩʢʘʶʪ 

ʬʦʨʤʘʣʴʥʦʛʦ ʢ ʥʠʤ ʧʦʜʭʦʜʘ, ʚʳʩʪʫʧʘʶʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʡ ʩʠʪʫʘʮʠʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʟʫʯʝʥʥʳʭ ʪʝʦʨʝʤ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʦʙʣʝʤʥʦʝ ʧʦʚʪʦʨʝʥʠʝ. 

ʀʩʭʦʜʷ ʠʟ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʘʧʨʦʙʘʮʠʷ 

(ʢʦʥʩʪʘʪʠʨʫʶʱʠʡ, ʬʦʨʤʠʨʫʶʱʠʡ ʠ ʢʦʥʪʨʦʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ). ɹʘʟʦʡ ʜʣʷ ʝʝ ʧʨʦʚʝʜʝʥʠʷ 

ʷʚʠʣʠʩʴ ʫʯʘʱʠʝʩʷ 8 çɼè ʢʣʘʩʩʘ ʉʆʐ ˉ23 ʛ. ʋʨʘʣʴʩʢʘ. ɺ ʥʝʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 19 ʫʯʘʱʠʭʩʷ.   

ʂ ʮʝʣʷʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʦʪʥʝʩʣʠ: 

- ʚʳʷʚʣʝʥʠʝ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ 8-ʛʦ 

ʢʣʘʩʩʘ, ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠ ʨʝʰʝʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ; 

- ʨʘʟʨʘʙʦʪʢʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʧʦ ʫʩʚʦʝʥʠʶ ʥʦʚʳʭ 

ʟʥʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ; 

- ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʛʠʧʦʪʝʟʳ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʟʘʜʘʯ ʥʘ 

ʧʦʩʪʨʦʝʥʠʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 
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  ʊʘʢ ʢʘʢ, ʘʧʨʦʙʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʨʠ ʵʪʘʧʘ, ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʢʘʞʜʳʡ ʠʟ ʥʠʭ. 

1. ʂʦʥʩʪʘʪʠʨʫʶʱʠʡ ʩʨʝʟ. ʇʨʠ ʝʛʦ ʧʨʦʚʝʜʝʥʠʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʟʥʘʥʠʷ ʫʯʘʱʠʭʩʷ ʧʦ 

ʪʝʤʝ çʈʝʰʝʥʠʝ ʟʘʜʘʯ ʥʘ ʧʦʩʪʨʦʝʥʠʝè. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ 

ʚʳʷʚʣʝʥʠʷ ʟʥʘʥʠʡ, ʪʘʢʠʝ ʢʘʢ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʙʝʩʝʜʘ, ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʫʯʘʱʠʭʩʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣ ʧʨʦʚʝʜʸʥ ʩʨʝʟ ˉ1: çʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝè, ʟʘʜʘʥʠʷ 

ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʉʨʝʟ ˉ1 [3, ʩ.21] 

1. ʇʦʩʪʨʦʡʪʝ ʪʨʝʫʛʦʣʴʥʠʢ ʧʦ ʜʚʫʤ ʩʪʦʨʦʥʘʤ ʠ ʫʛʣʫ ʤʝʞʜʫ ʥʠʤʠ; 

2. ʈʘʟʜʝʣʠʪʝ ʜʘʥʥʳʡ ʦʪʨʝʟʦʢ ʧʦʧʦʣʘʤ; 

3. ʇʦʩʪʨʦʡʪʝ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ʧʦ ʛʠʧʦʪʝʥʫʟʝ ʠ ʢʘʪʝʪʫ; 

4. ʂʘʢʠʝ ʵʪʘʧʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ? 

5. ʂʘʢʠʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʚʳ ʟʥʘʝʪʝ?  

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʫʯʘʱʠʭʩʷ ʩʬʦʨʤʠʨʦʚʘʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ 

ʦʩʥʦʚʥʳʭ ʟʘʜʘʯʘʭ ʥʘ ʧʦʩʪʨʦʝʥʠʝ, ʥʦ ʟʥʘʥʠʷ ʦʙ ʵʪʘʧʘʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʝ ʧʦʣʥʳ. 

ʂʦʥʩʪʘʪʠʨʫʶʱʠʡ ʩʨʝʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʳʩʣʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ʨʘʟʚʠʪʘ ʩʣʘʙʦ. ʉ  ʟʘʜʘʥʠʝʤ ʩʧʨʘʚʠʣʠʩʴ 63%, ʯʘʩʪʠʯʥʦ ʩʧʨʘʚʠʣʠʩʴ 25%, ʥʝ 

ʩʧʨʘʚʠʣʠʩʴ 12%.  

ʅʘ ʬʦʨʤʠʨʫʶʱʝʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʪʙʦʨ ʩʦʜʝʨʞʘʥʠʷ ʟʘʜʘʥʠʡ, ʥʘʠʙʦʣʝʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ ʬʦʨʤ ʨʘʙʦʪʳ ʩ ʫʯʘʱʠʤʠʩʷ, ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ [4, ʩ. 115]. ʇʨʦʚʦʜʠʣʠʩʴ ʫʨʦʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʨʝʰʝʥʠʶ  ʟʘʜʘʯ ʥʘ ʧʦʩʪʨʦʝʥʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʘʙʣʠʮʫ 1. 

ʊʘʙʣʠʮʘ 1 ï ʇʣʘʥ ʟʘʥʷʪʠʡ 

ʕʪʘʧʳ ʠʟʫʯʝʥʠʷ ʪʝʤʳ ʊʝʤʘ ʟʘʥʷʪʠʷ ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ 

1. ʇʨʦʧʝʜʝʚʪʠʯʝʩʢʠʡ ʵʪʘʧ 

 

ʆʩʥʦʚʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ  ʛʝʦʤʝʪʨʠʠ. 

ʆʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʩʪʨʦʝʥʠʷ. 

2 

2. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʵʪʘʧ 

 

1)ʄʝʪʦʜ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʩʪ ʪʦʯʝʢ. 

2)ʄʝʪʦʜʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦ- 

ʚʘʥʠʡ:  

-ʤʝʪʦʜ ʮʝʥʪʨʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ;  

-ʤʝʪʦʜ ʦʩʝʚʦʡ ʩʠʤʤʝʪʨʠʠ;  

-ʤʝʪʦʜ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ;  

-ʤʝʪʦʜ ʧʦʚʦʨʦʪʘ ʠʣʠ ʚʨʘʱʝʥʠʷ;  

-ʤʝʪʦʜ ʧʦʜʦʙʠʷ. 

3)ɸʣʛʝʙʨʘʠʯʝʩʢʠʡ ʤʝʪʦʜ. 

 

7 

3. ʀʪʦʛʦʚʳʡ ʵʪʘʧ ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ 1 

 

ʅʘʤʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʟʘʜʘʥʠʷ ʥʘ ʦʪʨʘʙʦʪʢʫ ʦʩʥʦʚʥʳʭ ʫʤʝʥʠʡ ʠ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʤʳʩʣʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʇʨʠ ʨʝʰʝʥʠʠ ʫʧʨʘʞʥʝʥʠʡ, 

ʚʦʟʥʠʢʰʠʝ ʟʘʪʨʫʜʥʝʥʠʷ ʥʝʤʝʜʣʝʥʥʦ ʫʩʪʨʘʥʷʣʠʩʴ ʧʦ ʤʝʨʝ ʠʭ ʧʦʷʚʣʝʥʠʷ, ʪʘʢʞʝ ʨʝʰʘʣʠʩʴ 

ʘʥʘʣʦʛʠʯʥʳʝ ʟʘʜʘʥʠʷ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɿʘʜʘʥʠʷ ʙʳʣʠ ʚʧʦʣʥʝ 

ʠʥʪʝʨʝʩʥʳ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ, ʦʪʣʠʯʘʣʠʩʴ ʥʦʚʠʟʥʦʡ 

ʬʦʨʤʫʣʠʨʦʚʦʢ, ʘ ʪʘʢʞʝ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʦʠʩʢʝ ʦʪʚʝʪʘ ʥʘ ʢʦʪʦʨʳʡ ʧʦʩʪʘʚʣʝʥ ʚʦʧʨʦʩ 

ʧʨʠʭʦʜʠʣʦʩʴ ʜʫʤʘʪʴ ʣʦʛʠʯʝʩʢʠ . ʅʘ ʣʶʙʦʤ ʟʘʥʷʪʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʨʝʜʩʪʚʘ ʀʂʊ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʢʦʥʪʨʦʣʴʥʳʡ ʩʨʝʟ ʠ ʩʦʧʦʩʪʘʚʣʝʥ ʩ ʢʦʥʩʪʘʪʠʨʫʶʱʠʤ ʩʨʝʟʦʤ. ɼʘʥʥʳʡ ʩʨʝʟ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʩʷ 

ʚ 8 "ɼ" ʢʣʘʩʩʝ ʉʆʐ ˉ23. ɿʘʜʘʥʠʷ ʩʨʝʟʘ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʉʨʝʟ ˉ2 [5, ʩ. 73] 

1. ʇʦʩʪʨʦʠʪʴ ʪʨʝʫʛʦʣʴʥʠʢ +,- ʧʦ ʩʪʦʨʦʥʘʤ ,- ʠ +- ʠ ʫʛʣʫ +,- ʧʨʠ ʦʩʥʦʚʘʥʠʠ. 
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2. ʇʦʩʪʨʦʠʪʴ ʪʨʝʫʛʦʣʴʥʠʢ ʧʦ ʜʚʫʤ ʫʛʣʘʤ ɻ ʠ ɼ ʠ ʤʝʜʠʘʥʝ Ì, ʧʨʦʚʝʜʸʥʥʦʡ ʠʟ ʚʝʨʰʠʥʳ 
ʪʨʝʪʴʝʛʦ ʫʛʣʘ. 

3. ʇʦʩʪʨʦʠʪʴ ʪʨʘʧʝʮʠʶ ʧʦ ʤʝʥʴʰʝʤʫ ʦʩʥʦʚʘʥʠʶ, ʙʦʢʦʚʦʡ ʩʪʦʨʦʥʝ ʠ ʜʚʫʤ ʪʫʧʳʤ 

ʫʛʣʘʤ. 

4. ʂʘʢʠʝ ʵʪʘʧʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ? 

5. ʂʘʢʠʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʚʳ ʟʥʘʝʪʝ? 

ʂʦʥʪʨʦʣʴʥʳʡ ʩʨʝʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩ ʟʘʜʘʥʠʝʤ ʩʧʨʘʚʠʣʠʩʴ 81% ʫʯʘʱʠʭʩʷ, ʦʪʯʘʩʪʠ 

ʩʧʨʘʚʠʣʠʩʴ 12%, ʥʝ ʩʧʨʘʚʠʣʠʩʴ 6%. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ  ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ 

ʟʥʘʥʠʡ ʧʦʩʣʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʨʝʟʘ ʩʪʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʩʦʦʪʚʝʪʩʚʝʥʥʦ 

ʤʳʩʣʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʘ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ʋ ʫʯʘʱʠʭʩʷ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʟʥʘʥʠʷ ʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʩʪʘʜʠʷʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʛʣʘʚʥʳʭ ʤʝʪʦʜʘʭ ʠʭ ʨʝʰʝʥʠʷ, ʦʥʠ ʚʝʨʥʦ 

ʦʧʨʝʜʝʣʷʶʪ ʢʘʢʠʤ ʤʝʪʦʜʦʤ ʩʪʦʠʪ ʨʝʰʘʪʴ ʪʫ ʠʣʠ ʜʨʫʛʫʶ ʟʘʜʘʯʫ ʥʘ ʧʦʩʪʨʦʝʥʠʝ. ʄʳ ʚʠʜʠʤ, 

ʯʪʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ  ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʜʪʚʝʨʜʠʣ ʚʳʜʚʠʥʫʪʫʶ ʥʘʤʠ ʛʠʧʦʪʝʟʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʟʘʜʘʯʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʚʳʩʪʫʧʘʶʪ ʦʜʥʠʤ ʠʟ 

ʩʨʝʜʩʪʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʝʤʦʚ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʜʘʥʥʳʡ ʪʠʧ ʟʘʜʘʯ 

ʨʘʟʚʠʚʘʝʪ ʧʦʠʩʢʦʚʳʝ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʨʝʘʣʴʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʚʚʦʜʠʪ ʠʭ ʚ ʧʦʩʠʣʴʥʦʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʩʦʜʝʡʩʪʚʫʝʪ ʚʳʨʘʙʦʪʢʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʫʤʝʥʠʡ ʠ ʟʥʘʥʠʡ.  
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ʄɸʉʊɽʈ-ʂʃɸʉʉ ï ʌʆʈʄɸ ʆɹʋʏɽʅʀʗ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ 

 

ɹʝʣʛʦʨʦʜʩʢʘʷ ɽ.ɽ. 
ʢ.ʧ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʨʠʩʫʥʢʘ,  

ʞʠʚʦʧʠʩʠ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ  ʛʨʘʬʠʢʠ, 

ɸʨʭʠʪʝʢʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ 

ʆʜʝʩʩʢʘʷ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ  ʘʢʘʜʝʤʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ 

 

ʄʘʩʪʝʨ-ʢʣʘʩʩ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʚʫʩʪʦʨʦʥʥʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ (ʤʘʩʪʝʨʘ) ʠ 

ʩʪʫʜʝʥʪʘ (ʫʯʝʥʠʢʘ). ɺ ʵʪʦʤ ʝʛʦ ʦʩʥʦʚʘ ʠ ʛʣʘʚʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ. ʆʪ 

ʩʝʤʠʥʘʨʘ, ʪʨʝʥʠʥʛʘ ʠ ʜʨʫʛʠʭ ʬʦʨʤʘʪʦʚ ʤʘʩʪʝʨ-ʢʣʘʩʩ ʦʪʣʠʯʘʝʪʩʷ ʦʙʦʩʦʙʣʝʥʥʳʤ, ʜʘʞʝ 

ʧʝʨʩʦʥʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʢʘʞʜʦʤʫ ʫʯʘʩʪʥʠʢʫ. ʄʘʩʪʝʨ-ʢʣʘʩʩ ʥʝʚʦʟʤʦʞʥʦ ʫʣʦʞʠʪʴ ʚ ʞʝʩʪʢʠʝ 

ʥʦʨʤʳ, ʧʦʩʢʦʣʴʢʫ ʵʪʘ ʬʦʨʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʥʪʫʠʪʠʚʥʳʡ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ 

ʚʝʜʫʱʠʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʩʣʫʰʘʪʝʣʝʡ. ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ╖ ʠʟʫʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ɿʘʜʘʯʠ: 1. ʇʦʟʥʘʢʦʤʠʪʴ ʩ 

ʧʦʥʷʪʠʝʤ çʤʘʩʪʝʨ-ʢʣʘʩʩè ʠ ʝʛʦ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 2. ʈʘʩʩʤʦʪʨʝʪʴ ʬʦʨʤʫ 

ʦʙʫʯʝʥʠʷ ʚ ʬʦʨʤʝ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ. 3. ʈʘʩʩʤʦʪʨʝʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳè 

ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ, ʣʠʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʜʘʛʦʛʘ.  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʦʙʦʙʱʝʥʠʝ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ. ʄʘʩʪʝʨ-ʢʣʘʩʩ ï ʵʬʬʝʢʪʠʚʥʘʷ ʬʦʨʤʘ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʧʝʜʘʛʦʛʫ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʳʪ ʠ ʧʨʠ ʵʪʦʤ ʦʙʫʯʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʦ. 

ʄʘʩʪʝʨ-ʢʣʘʩʩ  ╖  ʵʪʦ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ, ʘ ʦʪʥʦʰʝʥʠʷ çʧʝʜʘʛʦʛ-ʫʯʘʱʠʡʩʷ (ʩʣʫʰʘʪʝʣʴ)è ʥʝ 

ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ. ʆʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ï 

ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʘʢʪ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʢʘʞʜʦʤʫ. ʆʪʣʠʯʠʝ ʪʘʢʠʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʯʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʙʦʪʫ ʩ ʛʨʫʧʧʦʡ, ʛʜʝ 

ʥʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʘʢʪ ʩ ʧʝʜʘʛʦʛʦʤ ʠ ʜʨʫʛʠʤʠ ʫʯʘʱʠʤʠʩʷ, ʠ ʦʮʝʥʠʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʘ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʦʥʮʝ ʟʘʥʷʪʠʷ. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʦʯʥʳʭ ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ ʚʩʝʤ ʟʥʘʢʦʤʘ ʠ ʥʝ 

ʠʤʝʝʪ ʢʘʢʠʭ-ʪʦ ʩʪʨʦʛʠʭ ʠ ʝʜʠʥʳʭ ʬʦʨʤ. ɻʦʪʦʚʷʩʴ ʢ ʤʘʩʪʝʨ-ʢʣʘʩʩʫ, ʧʝʜʘʛʦʛ ʨʝʰʘʝʪ ʚʘʞʥʫʶ 

ʟʘʜʘʯʫ: ʢʘʢʠʤ ʙʫʜʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʩʧʦʩʦʙ ʜʦʥʝʩʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʢ ʢʦʥʢʨʝʪʥʦʡ 

ʘʫʜʠʪʦʨʠʠ. ʄʘʩʪʝʨ-ʢʣʘʩʩ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʳʯʥʳʭ ʦʙʫʯʘʶʱʠʭ ʬʦʨʤ ʪʝʤ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪ ʥʘʛʣʷʜʥʦʩʪʴ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʦʧʳʪʝ, ʣʠʙʦ ʧʝʨʝʜʘʝʪ ʩʚʦʡ ʦʧʳʪ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʯʝʨʝʟ ʵʢʨʘʥ. ʀʤʝʥʥʦ ʜʝʤʦʥʩʪʨʘʮʠʷ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʧʦʟʚʦʣʷʝʪ 

ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ. ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʤʘʩʪʝʨ-ʢʣʘʩʩʘ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʣʠʯʥʦʩʪʠ ʧʝʜʘʛʦʛʘ (ʤʘʩʪʝʨʘ), ʢʦʪʦʨʳʡ ʚʦ ʚʨʝʤʷ 

ʦʙʫʯʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʢʦʥʮʝʧʮʠʶ ʨʘʙʦʪʳ. ʕʪʦ ʣʠʯʥʦ ʝʛʦ ʩʧʦʩʦʙ 

ʥʘʫʯʠʪʴ, ʚʢʣʶʯʘʶʱʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭ ʧʨʠʝʤʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ 

ʪʦʣʴʢʦ ʜʣʷ ʥʝʛʦ. 

ʋʯʘʱʠʝʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʶʪ ʧʦʵʪʘʧʥʦ ʟʘʜʘʥʠʷ ʠ ʜʦʩʪʠʛʘʶʪ ʦʧʨʝʜʝʣʸʥʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ. ʊʘʢʠʝ ʤʘʩʪʝʨ-ʢʣʘʩʩʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ: 

¶ ʇʦ ʩʦʩʪʘʚʫ ʘʫʜʠʪʦʨʠʠ (ʜʣʷ ʫʯʘʱʠʭʩʷ, ʜʣʷ ʧʝʜʘʛʦʛʦʚ, ʜʣʷ ʪʝʭ ʠ ʜʨʫʛʠʭ). 

¶ ʇʦ ʤʝʩʪʫ ʧʨʦʚʝʜʝʥʠʷ (ʢʘʙʠʥʝʪ, ʘʫʜʠʪʦʨʠʷ, ʟʨʠʪʝʣʴʥʳʡ ʟʘʣ). 

¶ ʇʦ ʦʭʚʘʪʫ ʘʫʜʠʪʦʨʠʠ (ʨʘʟʥʦʚʦʟʨʘʩʪʥʘʷ, ʦʜʥʦʚʦʟʨʘʩʪʥʘʷ). 

ʍʦʨʦʰʝʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʝʛʦ ʩʦʙʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ: 

¶ ʎʝʣʦʩʪʥʦʩʪʴ ʠ ʧʨʠʝʤʣʝʤʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. 

¶ ʋʤʝʩʪʥʦʩʪʴ, ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʠʝʤʘ. 

¶ ʄʥʦʛʦʩʪʦʨʦʥʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʫʜʝʥʪʦʚ (ʫʯʝʥʠʢʦʚ), ʚʢʣʶʯʘʷ ʨʘʟʚʠʪʠʝ 

ʣʠʯʥʦʩʪʠ. 

¶ ʋʥʠʢʘʣʴʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʪʫʜʝʥʪʘ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʩʪʝʨʘ: 

1. ʋʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ. 
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2. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʠ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʚʝʜʝʥʠʠ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ. 

3. ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʯʠ ʠ ʛʦʣʦʩ. ʉʶʜʘ ʚʭʦʜʠʪʴ ʜʠʢʮʠʷ, ʪʝʭʥʠʢʘ ʨʝʯʠ, ʠʥʪʦʥʘʮʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʨʝʜʩʪʚʘ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ. 

4. ɾʝʩʪʠʢʫʣʷʮʠʷ ʠ ʤʠʤʠʢʘ. 

5. ʇʘʥʪʦʤʠʤʠʢʘ. ʉʶʜʘ ʚʭʦʜʠʪ ʤʘʥʝʨʘ ʜʝʨʞʘʪʴʩʷ ʠ ʫʯʠʪʳʚʘʪʴ ʵʤʦʮʠʠ ʫʯʘʩʪʥʠʢʦʚ. 

6. ɺʣʘʜʝʥʠʝ ʘʫʪʦʪʨʝʥʠʥʛʦʤ ʠ ʤʥʝʤʦʪʝʭʥʠʢʦʡ. 

7. ɺʣʘʜʝʥʠʝ ʘʫʜʠʪʦʨʠʝʡ  ╖  ʵʤʧʘʪʠʷ, ʤʘʩʪʝʨʩʪʚʦ ʦʙʱʝʥʠʷ. 

8. ʇʨʝʧʦʜʘʚʘʪʝʣʴʩʢʘʷ ʠʤʧʨʦʚʠʟʘʮʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ 

ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

9. ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʟʦʨʣʠʚʦʩʪʴ. ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʥʘʚʳʢʠ, ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʜʜʝʨʞʘʪʴ ʨʘʟʛʦʚʦʨ. 

10. ʆʱʫʱʝʥʠʝ ʚʨʝʤʝʥʠ. 

ʎʝʣʴʶ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ ʷʚʣʷʝʪʩʷ ï ʧʝʨʝʜʘʯʘ ʦʧʳʪʘ ʫʯʘʩʪʥʠʢʘʤ, ʥʘʫʯʠʪʴ ʯʝʤʫ-ʪʦ ʚ 

ʧʨʝʜʝʣʘʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ɿʘʜʘʯʠ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ: 

¶ ɸʢʪʠʚʥʦʝ ʠʟʣʦʞʝʥʠʝ ʤʘʩʪʝʨʦʤ ʩʚʦʝʛʦ ʦʧʳʪʘ ʚ ʧʨʝʜʤʝʪʝ ʧʦ ʫʢʘʟʘʥʥʦʡ ʪʝʤʝ. 

¶ ʇʨʘʢʪʠʯʝʩʢʘʷ ʦʪʨʘʙʦʪʢʘ ʧʨʠʝʤʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʨʘʤʢʘʭ ʧʨʝʜʤʝʪʘ ʤʘʩʪʝʨ-

ʢʣʘʩʩʘ. 

¶ ʉʪʠʤʫʣʷʮʠʷ ʩʘʤʦʧʦʟʥʘʥʠʷ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʝʜʤʝʪʘ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ. 

¶ ʇʦʤʦʱʴ ʫʯʘʩʪʥʠʢʘʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʩʘʤʦʨʘʟʚʠʪʠʷ ʠ 

ʩʘʤʦʦʙʫʯʝʥʠʷ ʧʦ ʪʝʤʝ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ. 

ɸʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʘʩʪʝʨ-ʢʣʘʩʩʳ ʚʦ ʚʨʝʤʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ (ʦʪ ʘʥʛʣ. distance ï ʜʠʩʪʘʥʮʠʷ) ʠʣʠ ʜʠʩʪʘʥʪʥʦʝ (ʦʪ ʘʥʛʣ. distant ï ʦʪʜʘʣʝʥʥʳʡ) 

ʦʙʫʯʝʥʠʝ ï ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʩʝ ʠʣʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ 

ʦʩʫʝɦʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʨʘʟʦʙʱʝʥʥʦʩʪʠ ʧʝʜʘʛʦʛʘ ʠ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʂ ʦʩʥʦʚʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʪʥʦʩʷʪʩʷ: 

¶ ʘʪʤʦʩʬʝʨʘ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʟʘʥʷʪʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʘ ʢ ʦʯʥʦʤʫ 

ʦʙʫʯʝʥʠʶ; 

¶ ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ  ╖ ʧʦʣʥʦʮʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚʩʝʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ; 

¶ ʧʨʦʩʪʦʝ ʠ ʫʜʦʙʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. 

ʇʨʦʩʤʦʪʨ ʟʘʧʠʩʠ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ ʜʠʩʮʠʧʣʠʥ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ, ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ 

ʧʘʫʟʳ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʧʝʨʝʤʘʪʳʚʘʪʴ ʚʠʜʝʦʟʘʧʠʩʴ ʠ ʧʦʚʪʦʨʷʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʵʪʘʧʳ ʜʝʡʩʪʚʠʷ. ʉʝʨʠʡʥʳʝ ʤʘʩʪʝʨ-ʢʣʘʩʩʳ ʩʯʠʪʘʶʪʩʷ ʩʘʤʳʤʠ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤʠ 

ʠ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ ʦʙʫʯʘʝʤʦʛʦ. ʅʦ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ, ʥʘʧʨʠʤʝʨ 

ʜʠʩʮʠʧʣʠʥʳ ʞʠʚʦʧʠʩʴ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ: 1. ʀʩʢʘʞʝʥʠʝ ʮʚʝʪʘ ʠʟʦʙʨʘʞʘʝʤʦʛʦ ʯʝʨʝʟ 

ʵʢʨʘʥ. 2. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʧʠʩʠ ʤʘʩʪʝʨ-ʢʣʘʩʩʘ, ʧʝʜʘʛʦʛ ʥʝ ʤʦʞʝʪ ʠʩʧʨʘʚʠʪʴ ʦʰʠʙʢʠ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. 3.ʉʪʝʥʪʳ ʠʤʝʶʪ ʩʣʘʙʳʡ  ʟʨʠʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. 4.ʉʣʘʙʳʝ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʩʚʷʟʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʩʪʫʧʘʶʪ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʷ 

ʨʘʩʰʠʨʠʪʴ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʫʯʝʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ  ╖   ʵʪʦ ʥʝ ʧʨʦʩʪʦ 

ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʩʪʫʜʝʥʪʦʤ, ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ 

ʧʦʜʭʦʜʫ ʚ ʦʙʫʯʝʥʠʠ. 
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Economic sciences 

 

ɽʂʆʅʆʄɯʏʅɯ ɸʉʇɽʂʊʀ ɺʀʈɯʐɽʅʅʗ ɻʃʆɹɸʃʔʅʀʍ ʇʈʆɹʃɽʄ 

 

ɹʝʥʴʢʦʚ ɼ.ʆ. 

ʟʜʦʙʫʚʘʯ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ,  

ʆʜʝʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɿʛʘʜʦʚʘ ʅ.ʉ. 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ, 

ʆʜʝʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ʇʦʯʠʥʘʶʯʠ ʟ ʦʩʪʘʥʥʴʦʾ ʯʚʝʨʪʽ ʍʍ ʩʪʦʣʽʪʪʷ ʛʣʦʙʘʣʽʟʘʮʽʷ ʩʪʘʣʘ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ 

ʚʧʣʠʚʦʚʠʭ ʩʠʣ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʦʜʘʣʴʰʠʡ ʰʣʷʭ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ɻʣʦʙʘʣʴʥʽ 

ʧʨʦʮʝʩʠ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʧʨʠʚʝʣʠ ʜʦ ʪʦʛʦ, ʦɦ ʥʘ ʩʚʽʪʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʚʩʝ ʯʘʩʪʽʰʝ ʧʦʯʘʣʠ 

ʜʽʷʪʠ ʧʨʦʙʣʝʤʠ ʚʩʝʩʚʽʪʥʴʦʛʦ ʟʥʘʯʝʥʥʷ. ɿʘʟʥʘʯʝʥʽ ʧʨʦʙʣʝʤʠ ʥʘʧʨʠʢʽʥʮʽ 60-ʭ - ʥʘ ʧʦʯʘʪʢʫ 70-ʭ 

ʨʨ. ʩʪʘʣʠ ʥʘʟʠʚʘʪʠ ʛʣʦʙʘʣʴʥʠʤʠ, ʘ ʪʘʢʦʞ ʚ ʥʘʫʢʦʚʫ ʪʝʨʤʽʥʦʣʦʛʽʶ ʙʫʣʦ ʚʚʝʜʝʥʦ ʧʦʥʷʪʪʷ 

çʛʣʦʙʘʣʽʩʪʠʢʘè, ʷʢ ʩʧʝʮʠʬʽʯʥʠʡ ʥʘʧʨʷʤʦʢ ʤʽʞʥʘʨʦʜʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [1]. 

ɻʣʦʙʘʣʴʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʥʘʟʠʚʘʶʪʴ ʚʩʝʟʘʛʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʟʘʛʘʣʴʥʦʧʣʘʥʝʪʘʨʥʠʤ ʟʘ ʩʚʦʾʤ ʟʥʘʯʝʥʥʷʤ ʪʘ ʤʘʩʰʪʘʙʘʤʠ ʭʘʨʘʢʪʝʨʦʤ ʽ ʧʦʚôʷʟʘʥʽ ʟ ʞʠʪʪʻʚʠʤʠ 

ʽʥʪʝʨʝʩʘʤʠ ʥʘʨʦʜʽʚ ʩʚʽʪʫ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʰʣʷʭʦʤ ʚʟʘʻʤʦʜʽʾ ʚʩʽʭ ʢʨʘʾʥ ʩʚʽʪʫ. ɺʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʮʽʚ ʩʭʦʜʠʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʛʣʦʙʘʣʴʥʠʭ 

ʧʨʦʙʣʝʤ, ʚʦʥʠ ʤʘʶʪʴ ʟʘʛʘʣʴʥʫ ʩʧʝʮʠʬʽʢʫ, ʱʦ ʚʠʜʽʣʷʻ ʾʭ ʩʝʨʝʜ ʽʥʰʠʭ ʧʨʦʙʣʝʤ ʩʚʽʪʦʚʦʾ 

ʝʢʦʥʦʤʽʢʠ. ʊʘʢʘ ʩʧʝʮʠʬʽʢʘ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʨʷʜ ʩʧʽʣʴʥʠʭ 

ʦʟʥʘʢ: 

1)ɺʦʥʠ ʤʘʶʪʴ ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʙʪʦ ʩʪʦʩʫʶʪʴʩʷ ʫʩʽʭ ʜʝʨʞʘʚ ʩʚʽʪʫ; 

2)ɰʭ ʥʝ ʚʠʨʽʰʝʥʥʷ ʚʠʢʣʠʢʘʻ ʟʘʛʨʦʟʫ ʮʠʚʽʣʽʟʘʮʽʾ ʘʙʦ ʜʝʛʨʘʜʘʮʽʶ ʫʤʦʚ ʞʠʪʪʷ ʽ 

ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʧʣʘʥʝʪʽ; 

3)ɺʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʥʝʚʽʜʢʣʘʜʥʠʭ ʪʘ ʚʧʝʚʥʝʥʠʭ ʜʽʡ ʥʘ ʦʩʥʦʚʽ ʦʙôʻʜʥʘʥʠʭ ʟʫʩʠʣʴ ʫʩʽʭ 

ʜʝʨʞʘʚ ʪʘ ʥʘʨʦʜʽʚ [2]. 

ɿʘ ʧʦʭʦʜʞʝʥʥʷʤ, ʭʘʨʘʢʪʝʨʦʤ ʽ ʩʧʦʩʦʙʘʤ ʚʠʨʽʰʝʥʥʷ ʛʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʥʘ ʪʘʢʽ ʪʨʠ ʛʨʫʧʠ(ʨʠʩ.1). 

 

 
 

ʈʠʩ. 1. ʆʩʥʦʚʥʽ ʛʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʩʪʽ ʪʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
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ʂʦʤʧʣʝʢʩ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʤʦʞʥʘ ʦʙô̒ ʜʥʘʪʠ i ʥʘʚʢʦʣʦ ʪʨʴʦʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ, ʱʦ ʦʧʠʩʫʶʪʴ ʩʧʦʩʽʙ ʽʩʥʫʚʘʥʥʷ ʽʥʜʠʚʽʜʽʚ ʫ ʩʚʽʪʽ. ʎʝ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ: 

çʣʶʜʠʥʘ ï ʪʝʭʥʽʢʘè, çʣʶʜʠʥʘ ï ʢʫʣʴʪʫʨʘè, çʣʶʜʠʥʘ ï ʧʨʠʨʦʜʘè. 

ʆʜʥʽʻʶ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʠʯʠʥ ʟʨʦʩʪʘʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʥʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ 

ʚʯʝʥʠʭ, ʩʪʘʚ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʥʘʩʣʽʜʢʠ ʷʢʦʛʦ ʧʨʦʷʚʠʣʠʩʷ 

ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʷ. ʇʨʠʛʦʣʦʤʰʣʠʚʦ  ʟʨʦʩʣʠ ʥʘʫʢʦʚʽ, ʪʝʭʥʽʯʥʽ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʣʶʜʠʥʠ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʾʡ ʨʦʟʱʝʧʠʪʠ ʘʪʦʤʥʝ ʷʜʨʦ, ʩʪʚʦʨʠʪʠ ʷʜʝʨʥʫ, ʭʽʤʽʯʥʫ ʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʫ 

ʟʙʨʦʶ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʨʫʰʝʥʥʷ ʫ ʩʚʽʪʽ ʛʝʦʧʦʣʽʪʠʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ. ɼʨʫʛʠʡ 

ʢʦʤʧʣʝʢʩ ʧʨʠʯʠʥ ʧʦʨʦʜʞʝʥʠʡ ʧʨʦʪʠʨʽʯʯʷʤʠ ʩʫʯʘʩʥʦʛʦ ʧʦʣʽʪʠʯʥʦʛʦ ʡ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʚ̔ʪʦʚʦʾ ʩʧʽʣʴʥʦʪʠ. ɺʽʥ ʧʦʚ'ʷʟʘʥʠʡ, ʥʘʩʘʤʧʝʨʝʜ, ʟ ʥʘʡʪʽʩʥʽʰʠʤ ʝʢʦʥʦʤʽʯʥʠʤʠ ʚʽʜʥʦʩʠʥʘʤʠ 

ʫʩʽʭ ʜʝʨʞʘʚ ʩʫʯʘʩʥʦʩʪʽ, ʷʢʽ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʯʝʨʝʟ ʪʘʢʝ ʧʦʥʷʪʪʷ, ʷʢ çʛʣʦʙʘʣʽʟʘʮʽʷè [3]. 

ɺʩʽ ʥʘʜʽʾ ʫ ʚʠʨʽʰʝʥʥʽ ʚʩʝʩʚʽʪʥʽʭ ʧʨʦʙʣʝʤ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʪʘʢʽ ʤʽʞʥʘʨʦʜʥʽ ʦʨʛʘʥʽʟʘʮʽʾ, 

ʷʢ ʆʆʅ, ʄɺʌ, ʉʆʊ, ʷʢʽ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʜʦʩʚʽʜ ʢʦʦʨʜʠʥʘʮʽʾ ʟʫʩʠʣʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, 

ʨʝʛʫʣʶʚʘʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʟʫʩʠʣʴ. ɻʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʤʘʶʪʴ ʷʩʢʨʘʚʦ 

ʚʠʨʘʞʝʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʘʩʧʝʢʪ. ɺʦʥʠ ʚʘʛʦʤʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʝʤʧʠ ʩʫʩʧʽʣʴʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ 

ʪʘ ʾʭ ʩʪʨʫʢʪʫʨʫ, ʥʘ ʜʠʥʘʤʽʢʫ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʠʟʥʘʯʘʶʪʴ ʧʦʰʫʢʠ ʝʬʝʢʪʠʚʥʠʭ ʬʦʨʤ ʪʘ 

ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ [4]. 

ʅʘʡʛʦʣʦʚʥʽʰʠʤ ʰʣʷʭʦʤ ʧʦʜʦʣʘʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʩʚʽʪʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʷʚʣʷʻʪʴʩʷ ʤʽʞʥʘʨʦʜʥʘ ʪʘ ʤʽʞʥʘʮʽʦʥʘʣʴʥʘ ʩʧʽʚʧʨʘʮʷ ʤʽʞ ʫʩʽʤʘ ʢʨʘʾʥʘʤʠ ʩʚʽʪʫ ʥʘ ʦʩʥʦʚʽ ʥʦʚʠʭ 

ʧʽʜʭʦʜʽʚ ʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʧʝʨʝʜʫʩʽʤ ʚʨʘʭʦʚʫʚʘʣʠ ʮʽʣʽʩʥʽʩʪʴ ʩʚʽʪʫ, ʚ ʷʢʦʤʫ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʫʯʘʩʥʘ ʮʠʚʽʣʽʟʘʮʽʷ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʚʩʽ ʢʨʘʾʥʠ ʟʤʽʥʠʣʠ ʧʽʜʭʽʜ ʜʦ 

ʚʝʜʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʧʦʣʽʪʠʢʠ, ʪʦʙʪʦ ʚʽʜʤʦʚʠʣʠʩʷ ʚʽʜ ʧʦʣʽʪʠʢʠ ʢʦʥʬʣʽʢʪʥʦʩʪʽ ʪʘ ʢʦʥʬʨʦʥʪʘʮʽʾ 

ʽ ʧʝʨʝʡʰʣʠ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ. 
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ɺʀʑʆɰ ʆʉɺɯʊʀ 

 

ɹʽʣʘ ʊ.ɸ. 

ʢ.ʩ.-ʛ.ʥ., ʜʦʮʝʥʪ, ʍʝʨʩʦʥʩʴʢʠʡ ɼɸɽʋ 

ʃʷʰʝʥʢʦ ɭ.ɺ. 

ʢ.ʭ.ʥ., ʜʦʮʝʥʪ, ʍʝʨʩʦʥʩʴʢʠʡ ɼɸɽʋ 

ʆʭʨʽʤʝʥʢʦ ʆ.ɺ. 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʍʝʨʩʦʥʩʴʢʠʡ ɼɸɽʋ 

 

ɺʠʤʦʛʠ  ʩʫʯʘʩʥʦʩʪʽ ʬʦʨʤʫʚʘʪʠ ʚ ʫʤʦʚʘʭ ʚʠʱʦʾ ʰʢʦʣʠ ʘʢʪʠʚʥʫ, ʩʘʤʦʩʪʽʡʥʫ, ʢʫʣʴʪʫʨʥʫ 

ʦʩʦʙʠʩʪʽʩʪʴ ʟʤʽʥʠʣʦ ʩʪʘʚʣʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʷʢ ʜʦ ʟʤʽʩʪʫ ʦʩʚʽʪʠ, ʪʘʢ ʽ ʜʦ 

ʩʠʩʪʝʤʠ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ. ʊʘʢʽ ʢʦʤʧʦʥʝʥʪʠ ʟʤʽʩʪʫ ʦʩʚʽʪʠ, ʷʢ ʟʘʩʚʦʻʥʥʷ ʪʚʦʨʯʦʛʦ 

ʜʦʩʚʽʜʫ ʪʘ ʜʦʩʚʽʜʫ ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʚʽʪʫ, ʨʦʣʴ ʷʢʠʭ ʨʘʥʽʰʝ 

ʥʝʜʦʦʮʽʥʶʚʘʣʘʩʷ, ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʟʜʦʙʫʚʘʯʘ ʚʠʱʦʾ ʦʩʚʽʪʠ.  

ʆʜʥʠʤ ʽʟ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʝʭʘʥʽʟʤ ʩʧʨʠʡʥʷʪʪʷ ʽ ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʚʠʢʣʘʜʘʻʪʴʩʷ, ʻ ʝʤʦʮʽʡʥʽʩʪʴ. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʫʟʘʛʘʣʴʥʝʥʥʽ ʦʩʥʦʚʥʠʭ ʧʨʠʡʦʤʽʚ ʬʦʨʤʫʚʘʥʥʷ ʩʘʤʝ ʧʦʟʠʪʠʚʥʠʭ 

ʝʤʦʮʽʡ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʽ ʚʧʣʠʚʘ ʾʭ ʥʘ ʘʢʪʠʚʽʟʘʮʽʶ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʃʝʢʮʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʯʠʪʘʻ ʥʘʡʙʽʣʴʰ ʢʚʘʣʽʬʽʢʦʚʘʥʘ ʯʘʩʪʠʥʘ ʚʠʢʣʘʜʘʯʽʚ. ʉʘʤʝ ʚʦʥʠ 

ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʘʡʙʽʣʴʰ ʝʤʦʮʽʡʥʦ, ʟʘʣʫʯʠʪʠ ʾʭ ʜʦ ʪʚʦʨʯʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʍʦʨʦʰʘ ʣʝʢʮʽʷ ï ʮʝ ʧʨʦʮʝʩ ʩʧʽʚʪʚʦʨʯʦʩʪʽ ʣʝʢʪʦʨʘ ʽ ʩʪʫʜʝʥʪʘ. ɿ ʧʦʚʥʦʶ 

ʧʽʜʩʪʘʚʦʶ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʘʫʜʠʪʦʨʽʷ ʨʦʟʫʤʽʻ ʪʽʣʴʢʠ ʪʦʛʦ, ʭʪʦ ʨʦʟʫʤʽʻ ʾʾ. 

ʋ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ ʽ ʝʤʦʮʽʡʥʦʤʫ ʢʦʥʪʘʢʪʽ ʚʠʢʣʘʜʘʯʘ ʽ ʘʫʜʠʪʦʨʽʾ ʚʠʷʚʣʷʻʪʴʩʷ ʦʜʥʘ ʽʟ 

ʦʩʥʦʚʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʟʜʦʙʫʚʘʯʝʤ ʚʠʱʦʾ ʦʩʚʽʪʠ ʣʝʢʮʽʾ ʚʽʜ ʯʠʪʘʥʥʷ ʥʠʤ 

ʧʽʜʨʫʯʥʠʢʘ. ɽʤʦʮʽʡʥʽʩʪʴ ï ʦʜʠʥ ʽʟ ʚʘʞʣʠʚʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʝʭʘʥʽʟʤ ʩʧʨʠʡʥʷʪʪʷ ʽ 

ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʚʠʢʣʘʜʘʻʪʴʩʷ.  ʅʝʦʙʭʽʜʥʦ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʷ ʚ ʣʝʢʮʽʾ, ʜʝ 

ʚʠʢʦʨʠʩʪʘʪʠ ʞʝʩʪʠ, ʜʝ ʧʽʜʚʠʱʠʪʠ ʛʦʣʦʩ, ʜʝ ʟʨʦʙʠʪʠ ʚʽʜʩʪʫʧ, ʷʢʠʡ ʝʧʽʪʝʪ ʽ ʚ ʷʢʦʤʫ ʤʽʩʮʽ 

ʚʠʢʦʨʠʩʪʘʪʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʝʜ ʣʝʢʮʽʻʶ ʥʝʦʙʭʽʜʥʦ ʛʦʪʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʥʘʫʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʘʣʝ ʽ 

ʚʠʪʦʥʯʝʥʽʰʽ ʘʩʧʝʢʪʠ ʣʝʢʮʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʩʠʭʦʣʦʛʽʯʥʽ. ɽʤʦʮʽʡʥʝ ʦʬʦʨʤʣʝʥʥʷ ʣʝʢʮʽʾ ï ʜʫʞʝ 

ʩʢʣʘʜʥʝ ʧʠʪʘʥʥʷ. ʎʝ ʥʝ ʥʘʦʯʥʽʩʪʴ, ʷʢʫ ʤʦʞʥʘ ʩʢʦʧʽʶʚʘʪʠ ʫ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʢʣʘʜʘʯʘ. ʎʝ ʥʝ 

ʥʘʫʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʫ ʤʦʞʥʘ ʚʠʢʣʘʩʪʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʧʨʦʛʨʘʤʦʶ ʽ ʥʘʚʯʘʣʴʥʠʤʠ 

ʧʦʩʽʙʥʠʢʘʤʠ ʘʙʦ ʥʘʫʢʦʚʦʶ ʣʽʪʝʨʘʪʫʨʦʶ. ʄʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʘʢʪʠʚʽʟʘʮʽʶ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ, ʚʠʟʥʘʯʠʚʰʠ, ʷʢʽ ʧʨʦʙʣʝʤʥʽ ʩʠʪʫʘʮʽʾ ʽ ʢʦʥʢʨʝʪʥʽ ʘʢʪʠʚʽʟʫʶʯʽ ʧʠʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʟʘʜʘʚʘʪʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʜʦ ʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʝʤʦʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʢʮʽʾ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʤʘʶʪʴ ʦʩʦʙʠʩʪʽ 

ʨʠʩʠ ʭʘʨʘʢʪʝʨʫ ʧʝʜʘʛʦʛʘ, ʘʫʜʠʪʦʨʽʾ, ʘ ʪʘʢʦʞ ʩʢʣʘʜ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʙʝʟʧʝʨʝʨʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʛʦ ʽʟ 

ʧʨʠʡʦʤʽʚ ʝʤʦʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʚʠʢʣʠʢʘʻ ʘʜʘʧʪʘʮʽʶ ʘʫʜʠʪʦʨʽʾ ʽ ʚ ʢʽʥʮʝʚʦʤʫ ʚʠʩʥʦʚʢʫ ʥʝ ʜʘʻ 

ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʉʧʦʩʪʝʨʽʛʘʶʯʠ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʮʠʢʣʽʯʥʦ ʞʝʩʪʠʢʫʣʶʶʯʠʤ ʣʝʢʪʦʨʦʤ ʽ 

ʦʜʥʦʯʘʩʥʦ ʜʫʞʝ ʚʘʨʽʶʶʯʠʤ ʩʚʦʾʤ ʛʦʣʦʩʦʤ, ʮʠʢʣʽʯʥʦ ʥʘʣʷʛʘʶʯʠʤ ʥʘ ʩʠʣʫ ʟʚʫʢʘ, ʚʠ ʧʦʤʽʪʠʪʝ, 

ʷʢ ʘʫʜʠʪʦʨʽʷ ʰʚʠʜʢʦ ʚʪʨʘʯʘʻ ʫʚʘʛʫ, ʘ ʜʝʷʢʽ ʧʦʯʠʥʘʶʪʴ ʥʘʚʽʪʴ ʜʨʽʤʘʪʠ, ʭʦʯʘ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ 

ʣʝʢʮʽʷ ʥʝ ʩʭʦʞʘ ʥʘ ʤʦʥʦʪʦʥʥʫ, ʥʫʜʥʫ. 

ʋ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʝʤʦʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʚʤʽʣʦ ʟʘʩʪʦʩʫʚʫʚʘʪʠ ʽ 

ʧʦʻʜʥʫʚʘʪʠ ʧʨʠʡʦʤʠ ʚʧʣʠʚʫ. 

ɹʝʟ ʟʥʘʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʘʥʥʦʾ ʣʝʢʮʽʾ ʞʦʜʝʥ ʚʠʢʣʘʜʘʯ ʥʝ ʤʠʩʣʠʪʴ ʚʠʡʪʠ ʜʦ 

ʘʫʜʠʪʦʨʽʾ.  ɸʣʝ ʯʘʩʪʦ ʤʠ ʜʦʟʚʦʣʷʻʤʦ ʩʦʙʽ ʚʠʭʦʜʠʪʠ ʜʦ ʘʫʜʠʪʦʨʽʾ, ʟʦʚʩʽʤ ʥʝ ʛʦʪʫʶʯʠ 

ʝʤʦʮʽʡʥʠʡ ʙʽʢ ʣʝʢʮʽʾ, ʩʧʦʜʽʚʘʶʯʠʩʴ ʣʠʰʝ ʥʘ ʪʝ, ʱʦ ʥʘʪʭʥʝʥʥʷ ʧʨʠʡʜʝ ʧʽʜ ʯʘʩ ʣʝʢʮʽʾ. ɸ ʷʢʱʦ 
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ʚʦʥʦ ʥʝ ʧʨʠʡʜʝ? ʅʘʡʯʘʩʪʽʰʝ ʪʘʢ ʽ ʙʫʚʘʻ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʥʝʷʢʽʩʥʫ ʣʝʢʮʽʶ, ʘ ʜʘʣʽ ʚʠʭʦʚʫʻ 

ʙʘʡʜʫʞʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ ʚʟʘʛʘʣʽ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰ ʷʢʽʩʥʦʾ ʝʤʦʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʢʮʽʾ ʤʦʞʥʘ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʜʝʷʢʽ ʧʨʠʡʦʤʠ ʘʙʦ ʩʠʩʪʝʤʠ ʧʨʠʡʦʤʽʚ, ʷʢʠʤʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʜʦʩʚʽʜʯʝʥʽ 

ʚʠʢʣʘʜʘʯʽ.  

ʉʫʪʴ ʾʭ ʧʦʣʷʛʘʻ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ: 

ï ʝʣʝʤʝʥʪʽʚ ʩʪʚʦʨʝʥʥʷ ʪʚʦʨʯʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ʣʝʢʮʽʾ; 

ï ʽʩʪʦʨʠʯʥʠʭ ʝʢʩʢʫʨʩʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʜʘʥʦʶ ʽʥʬʦʨʤʘʮʽʻʾ; 

ï ʮʽʢʘʚʠʭ ʚʽʜʩʪʫʧʽʚ; 

ï ʝʧʽʪʝʪʽʚ, ʧʦʨʽʚʥʷʥʴ, ʧʨʠʢʘʟʦʢ, ʫʟʘʛʘʣʴʥʶʶʯʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ ʚʽʜʦʤʠʭ ʚʯʝʥʠʭ, 
ʧʠʩʴʤʝʥʥʠʢʽʚ; 

ï ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʦʥʘʮʽʾ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʤʦʤʝʥʪʽʚ ʫ ʜʘʥʽʡ 

ʽʥʬʦʨʤʘʮʽʾ; 

ï ʤʽʤʽʢʠ, ʞʝʩʪʽʚ, ʧʦʩʤʽʰʦʢ; 

ï ʩʠʪʫʘʮʽʡ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʧʽʜʥʷʪʠʡ ʥʘʩʪʨʽʡ; 

ï ʩʭʚʘʣʝʥʥʷ ʜʽʡ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʱʦ ʥʘʚʯʘʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʣʝʢʮʽʾ; 

ï ʩʚʦʻʯʘʩʥʠʭ ʧʘʫʟ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʧʨʠʡʦʤʽʚ ʚʠʤʘʛʘʻ ʥʝ ʪʽʣʴʢʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʩʪʨʦʶ ʚʠʢʣʘʜʘʯʘ, ʘʣʝ ʽ 

ʚʠʩʦʢʦʾ ʝʨʫʜʠʮʽʾ, ʥʘʯʠʪʘʥʦʩʪʽ ʥʝ ʣʠʰʝ ʚ ʦʙʩʷʟʽ ʩʚʦʻʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ. 

ʅʝ ʤʦʞʥʘ ʥʝʜʦʦʮʽʥʶʚʘʪʠ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ʣʝʢʪʦʨʩʴʢʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ï ʚʤʽʥʥʷ 

ʚʽʜʯʫʚʘʪʠ ʘʫʜʠʪʦʨʽʶ, ʾʾ ʝʤʦʮʽʡʥʠʡ ʥʘʪʨʽʡ, ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʚʦʛʦ ʧʨʝʜʤʝʪʘ, ʪʝʤʠ, ʜʦ ʩʘʤʦʛʦ ʩʝʙʝ.  

ʋ ʭʦʨʦʰʦʛʦ ʣʝʢʪʦʨʘ, ʷʢʠʡ ʥʝ ʯʠʪʘʻ çʜʣʷ ʩʝʙʝè, ʚʪʨʘʪʘ ʢʦʥʪʘʢʪʫ ʟ ʘʫʜʠʪʦʨʽʻʶ 

ʩʧʨʠʯʠʥʷʻ ʥʝʚʧʝʚʥʝʥʽʩʪʴ, ʭʚʠʣʶʚʘʥʥʷ, ʽ ʚʽʥ ʥʘʤʘʛʘʻʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ, ʚʽʜʥʦʚʠʪʠ ʮʝʡ ʢʦʥʪʘʢʪ. 

ɺʩʽ ʝʣʝʤʝʥʪʠ ʣʝʢʮʽʾ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʝʤʦʮʽʡʥʠʡ ʥʘʩʪʨʽʡ ʘʫʜʠʪʦʨʽʾ, ʥʝʦʙʭʽʜʥʦ ʥʝ ʪʽʣʴʢʠ 

ʧʨʦʜʫʤʘʪʠ ʧʝʨʝʜ ʣʝʢʮʽʻʶ, ʘʣʝ ʽ ʚ ʧʨʦʮʝʩʽ ʾʾ ʪʨʝʙʘ ʛʦʪʫʚʘʪʠ ʩʝʙʝ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʞʥʦʛʦ 

ʝʤʦʮʽʡʥʦʛʦ ʧʨʠʡʦʤʫ.  

ɺʽʜʦʤʠʡ ʧʩʠʭʦʣʦʛ ʉ. ʃ. ʈʫʙʽʥʰʪʝʡʥ ʚʠʟʥʘʯʘʚ, ʱʦ çʝʤʦʮʽʾ ï ʥʝ ʘʢʦʤʧʘʥʝʤʝʥʪ ʜʦ 

ʜʽʷʣʴʥʦʩʪʽ, ʘ ʾʾ ʚʘʞʣʠʚʠʡ ʝʣʝʤʝʥʪè. 

ʈʦʟʛʣʷʥʝʤʦ ʢʦʥʢʨʝʪʥʽ ʧʨʠʡʦʤʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʝʤʦʮʽʡ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠ ʚʠʢʣʘʜʝʥʥʽ ʣʝʢʮʽʾ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʪʚʦʨʯʦʾ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʣʝʢʮʽʾ ï ʦʜʠʥ ʽʟ ʦʩʥʦʚʥʠʭ ʧʨʠʡʦʤʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʟʠʪʠʚʥʠʭ ʝʤʦʮʽʡ. ʆʙʩʪʘʥʦʚʢʘ ʪʚʦʨʯʦʩʪʽ, ʚʟʘʻʤʥʦʾ ʧʦʚʘʛʠ ʽ ʨʦʟʫʤʽʥʥʷ ʥʘʯʝʙʪʦ ʟôʻʜʥʫʶʪʴ 

ʘʫʜʠʪʦʨʽʶ ʽ ʚʠʢʣʘʜʘʯʘ ʚ ʦʜʥʫ ʩʠʩʪʝʤʫ, ʚ ʷʢʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ 

ʚʠʢʣʘʜʘʯʘ ʜʦ ʟʜʦʙʫʚʘʯʘ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʊʘʢ ʘʪʤʦʩʬʝʨʫ ʆ.ʖ. ʐʤʽʜʪ ʩʪʚʦʨʶʚʘʚ, ʟʚʝʨʪʘʶʯʠʩʴ ʜʦ ʘʫʜʠʪʦʨʽʾ: 

çʗʢ ʚʠ ʨʦʟʫʤʽʻʪʝ éè, çʉʘʤʽ ʙʘʯʠʪʝ, ʱʦéè. 

ʊʚʦʨʯʘ ʦʙʩʪʘʥʦʚʢʘ ʩʪʚʦʨʶʻʪʴʩʷ ʽ ʪʦʜʽ , ʢʦʣʠ ʚʠʢʣʘʜʘʯ ʥʝ ʜʝʤʦʥʩʪʨʫʻ ʩʚʦʶ ʝʨʫʜʠʮʽʶ, 

ʚʠʨʘʞʘʶʯʠʩʴ ʥʝʨʦʟʙʽʨʣʠʚʠʤʠ ʬʨʘʟʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʦʟʝʤʥʠʭ ʩʣʽʚ, ʘ ʛʦʚʦʨʠʪʴ ʧʨʦʩʪʦʶ, 

ʜʦʭʽʜʣʠʚʦʶ ʤʦʚʦʶ, ʧʦʚʦʜʠʪʴ ʩʝʙʝ, ʷʢ ʩʪʘʨʰʠʡ ʪʦʚʘʨʠʰ, ʥʝ ʪʦʡ, ʱʦ ʧʦʚʯʘʻ, ʘ ʪʦʡ, ʱʦ ʧʝʨʝʜʘʻ 

ʩʚʽʡ ʜʦʩʚʽʜ ʤʦʣʦʜʰʠʤ ʢʦʣʝʛʘʤ. 

ʋ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʘ ʪʚʦʨʯʘ ʦʙʩʪʘʥʦʚʢʘ ʩʪʚʦʨʶʻʪʴʩʷ ʽ ʪʘʢʠʤʠ 

ʟʚʝʨʪʘʥʥʷʤʠ: çʇʦʜʫʤʘʡʪʝ, ʙʫʜʴ ʣʘʩʢʘ éè, çɼʘʚʘʡʪʝ ʧʦʜʫʤʘʻʤʦéè, çɿʛʘʜʘʻʤʦ ʮʽ 

ʬʦʨʤʫʣʠéè, çɼʘʚʘʡʪʝ ʨʘʟʦʤ ʩʬʦʨʤʫʣʶʻʤʦ ʧʨʦʙʣʝʤʫéè. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʢʦʞʥʘ ʬʨʘʟʘ ʧʦʚôʷʟʘʥʘ ʟ ʢʦʥʢʨʝʪʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. 

ɺʽʜʩʪʫʧʠ ʪʨʝʙʘ ʨʦʙʠʪʠ ʣʝʛʢʦ , ʽʥʢʦʣʠ ʥʘʚʽʪʴ ʢʦʤʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʘʣʝ ʦʙʦʚôʷʟʢʦʚʦ ʫ 

ʟʚôʷʟʢʫ ʟ ʥʘʫʢʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʣʝʢʮʽʾ. 

ʅʝʦʙʭʽʜʥʦ, ʱʦʙ ʚʽʜʩʪʫʧʠ ʚʠʢʦʥʫʚʘʣʠ ʥʝ ʪʽʣʴʢʠ ʨʦʣʴ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʦʟʨʷʜʢʠ, ʘʣʝ ʡ 

ʟʙʘʛʘʯʫʚʘʣʠ ʩʪʫʜʝʥʪʽʚ ʥʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʝʤʦʮʽʡʥʽ ʢʦʤʧʦʥʝʥʪʠ ʣʝʢʮʽʾ ʥʘʚʽʪʴ 

ʫ ʮʠʭ ʚʠʧʘʜʢʘʭ ʥʝ ʻ ʩʘʤʦʮʽʣʣʶ, ʘ ʟʘʩʦʙʦʤ ʛʣʠʙʦʢʦʛʦ ʟʘʩʚʦʻʥʥʷ ʥʘʫʢʠ.  

ʏʘʩʪʦ ʟʘʜʘʶʪʴ ʧʠʪʘʥʥʷ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʚʽʜʩʪʫʧʽʚ ʫ ʣʝʢʮʽʾ. ʉʪʘʪʠʩʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʢʨʘʱʽ ʣʝʢʪʦʨʠ ʨʦʙʣʷʪʴ ʦʜʠʥ-ʜʚʘ ʚʽʜʩʪʫʧʠ ï ʥʝ ʙʽʣʴʰʝ ʜʚʦʭ-ʪʨʴʦʭ ʭʚʠʣʠʥ. 

ɸʬʦʨʠʟʤ ï ʥʘʡʣʘʢʦʥʽʯʥʽʰʘ, ʧʨʦʩʪʘ ʽ ʝʤʦʮʽʡʥʦ ʥʘʩʠʯʝʥʘ ʬʦʨʤʘ ʚʠʨʘʞʝʥʥʷ ʜʫʤʢʠ.  
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ʆʩʴ ʜʝʷʢʽ ʧʨʠʢʣʘʜʠ ʘʬʦʨʠʟʤʽʚ, ʷʢʽ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʥʘ ʣʝʢʮʽʷ ʟ ʭʽʤʽʾ: çʇʠʪʘʥʥʷ ʧʨʦ 

ʭʽʤʽʯʥʠʡ ʟʚ'ʷʟʦʢ ï ʮʝ ʩʝʨʮʝ ʚʩʽʻʾ ʭʽʤʽʾè, çʋ ʥʘʨʦʜʽ ʙʝʟ ʟʘʣʽʟʘ, ʷʢ ʦʙʽʜ ʙʝʟ ʩʦʣʽè. ɺʠʢʣʘʜʘʶʯʠ 

ʤʘʪʝʨʽʘʣ ʧʨʦ ʬʦʩʬʦʨ, ʧʨʠʚʦʜʠʤʦ ʚʠʩʣʽʚ ʘʢʘʜʝʤʽʢʘ ʌʝʨʩʤʘʥʘ: çʌʦʩʬʦʨ ï ʮʝ ʝʣʝʤʝʥʪ ʞʠʪʪʷ ʽ 

ʜʫʤʢʠè. ʋ ʣʝʢʮʽʾ ʟ ʪʝʤ çɸʟʦʪè - ʚʠʢʦʥʫʶʯʠ ʜʦʩʣʽʜ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʭʣʦʨʦʚʦʜʥʝʚʦʶ ʢʠʩʣʦʪʦʶ ʽ 

ʥʘʰʘʪʠʨʥʠʤ ʩʧʠʨʪʦʤ, ʛʦʚʦʨʠʤʦ: çʍʦʯ ʽ ʛʦʚʦʨʷʪʴ, ʱʦ ʜʠʤʫ ʙʝʟ ʚʦʛʥʶ ʥʝ ʙʫʚʘʻ, ʤʠ ʟ ʚʘʤʠ 

ʩʧʦʩʪʝʨʽʛʘʻʤʦ çʜʠʤ ʙʝʟ ʚʦʛʥʶè. 

ʆʙʨʘʟʥʦ ʚʠʩʣʦʚʣʶʶʯʠʩʴ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʤʦʚʘ ï ʮʝ ʛʦʣʦʚʥʠʡ çʽʥʩʪʨʫʤʝʥʪè 

ʣʝʢʮʽʡʥʦʛʦ ʚʠʢʣʘʜʘʥʥʷ. ɺʽʜ ʪʦʛʦ,  ʷʢ  ʫʤʽʻ ʚʠʢʣʘʜʘʯ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʮʠʤ çʽʥʩʪʨʫʤʝʥʪʦʤè, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʽ ʟʘʣʝʞʘʪʴ,  ʜʦ ʷʢʦʾ ʢʘʪʝʛʦʨʽʾ ʣʝʢʪʦʨʽʚ ʡʦʛʦ ʟʘʨʘʭʫʶʪʴ ʟʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ: ʜʦ  

ʪʠʭ, ʢʦʛʦ ʤʦʞʥʘ ʩʣʫʭʘʪʠ, ʜʦ ʪʠʭ, ʢʦʛʦ ʥʝ ʤʦʞʥʘ ʩʣʫʭʘʪʠ, ʽ ʥʘʨʝʰʪʽ, ʜʦ ʪʠʭ, ʢʦʛʦ ʥʝ ʤʦʞʥʘ ʥʝ 

ʩʣʫʭʘʪʠ. ɺʚʘʞʘʶʪʴ, ʱʦ ʥʝ ʪʦʡ ʭʦʨʦʰʠʡ ʣʝʢʪʦʨ, ʷʢʠʡ ʣʝʛʢʦ ʛʦʚʦʨʠʪʴ, ʘ ʪʦʡ, ʷʢʦʛʦ ʣʝʛʢʦ 

ʩʣʫʭʘʪʠ. 

ʆʪʞʝ, ʛʦʪʫʶʯʠʩʴ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʣʝʢʮʽʾ, ʥʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʧʨʦʜʫʤʘʪʠ ʘʬʦʨʠʟʤʠ, 

ʝʧʽʪʝʪʠ, ʚʠʩʣʦʚʠ. ɸʢʘʜʝʤʽʢ ɯ.ʇ.ʇʘʚʣʦʚ ʧʠʩʘʚ, ʱʦ ʩʣʦʚʦ ʜʣʷ ʣʶʜʠʥʠ ʻ ʫʤʦʚʥʠʡ ʧʦʜʨʘʟʥʠʢ. 

ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʣʦʚʘ ʟ ʨʽʟʥʠʤʠ ʽʥʪʦʥʘʮʽʷʤʠ ʜʦʟʚʦʣʷʻ ʘʢʪʠʚʽʟʫʚʘʪʠ ʤʝʭʘʥʽʟʤ ʝʤʦʮʽʡ. ɸʣʝ 

ʽʥʪʦʥʘʮʽʻʶ ʥʝʦʙʭʽʜʥʦ ʧʨʘʚʠʣʴʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʴ. ɾʝʩʪ ʽ ʤʽʤʽʢʘ ʨʘʟʦʤ ʟ ʽʥʪʦʥʘʮʽʻʶ ʤʘʶʪʴ 

ʚʝʣʠʯʝʟʥʫ ʧʝʨʝʢʦʥʫʶʯʫ ʩʠʣʫ. ɸʣʝ ʟʘʡʚʘ ʞʝʩʪʠʢʫʣʷʮʽʷ ʬʦʨʤʫʻ ʥʝʛʘʪʠʚʥʽ ʝʤʦʮʽʾ ʽ ʩʪʘʻ ʥʘ 

ʟʘʚʘʜʽ ʩʧʨʠʡʤʘʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ ʟʤʽʩʪʫ ʣʝʢʮʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʽʤʽʢʠ, ʞʝʩʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʝʢʪʦʨʘ, ʚʽʜ ʡʦʛʦ ʪʝʤʧʝʨʘʤʝʥʪʫ ʽ ʭʘʨʘʢʪʝʨʫ. ʊʚʦʨʯʠʡ ʥʘʩʪʨʽʡ 

ʚʠʢʣʘʜʘʯʘ ʣʝʛʢʦ ʧʝʨʝʜʘʻʪʴʩʷ ʘʫʜʠʪʦʨʽʾ ʽ ʩʪʚʦʨʶʻ ʟʘʛʘʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʝʤʦʮʽʡʥʠʡ ʥʘʩʪʨʽʡ. 

ʅʘ ʣʝʢʮʽʶ ʪʨʝʙʘ ʡʪʠ ʟ ʥʘʩʪʨʦʻʤ, ʱʦʙ ʧʦʜʘʨʫʚʘʪʠ ʩʪʫʜʝʥʪʘʤ ʨʘʜʽʩʪʴ ʧʽʟʥʘʚʘʥʥʷ. 

ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʩʪʚʦʨʝʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʝʤʦʮʽʡ ʻ ʩʭʚʘʣʝʥʥʷ ʷʢ, ʚʠʜ ʟʘʦʭʦʯʝʥʥʷ, ʽ 

ʧʨʦ ʮʝ ʥʝ ʩʣʽʜ ʟʘʙʫʚʘʪʠ. ʉʚʦʻʯʘʩʥʦ ʧʦʤʽʯʘʪʠ ʩʪʘʨʘʥʥʽʩʪʴ ʟʜʦʙʫʚʘʯʘ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʧʽʜʪʨʠʤʘʪʠ 

ʡʦʛʦ ï ʯʘʩʪʦ ʨʽʚʥʦʮʽʥʥʝ ʙʘʛʘʪʴʦʤ ʛʦʜʠʥʘʤ ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ. ʉʭʚʘʣʝʥʥʷ ʚʩʝʣʷʻ ʚʧʝʚʥʝʥʽʩʪʴ ʫ 

ʩʚʦʾ ʩʠʣʘʭ, ʩʪʠʤʫʣʶʻ ʘʢʪʠʚʥʽ ʜʽʾ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʽ ʩʪʚʦʨʶʻ ʪʚʦʨʯʫ ʦʙʩʪʘʥʦʚʢʫ ʥʘ 

ʣʝʢʮʽʾ ʽ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʥʷʪʪʽ. ʆʩʴ ʧʨʠʢʣʘʜʠ ʩʭʚʘʣʝʥʥʷ, ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʧʝʜʘʛʦʛʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ: çɺʽʨʥʦ!è, çɼʫʞʝ ʜʦʙʨʝ!è çɺʠ ʧʨʠʡʥʷʣʠ ʚʽʨʥʝ ʨʽʰʝʥʥʷ!è. 

ʇʘʫʟʘ ʩʪʦʩʫʻʪʴʩʷ ʢʘʪʝʛʦʨʽʾ ʟʤʽʥʠ ʪʝʤʧʫ ʤʦʚʠ ʽ ʽʥʪʦʥʘʮʽʾ ʛʦʣʦʩʫ. ʊʽʣʴʢʠ ʪʫʪ ʟʤʽʥʘ 

ʽʥʪʦʥʘʮʽʾ ʜʦʭʦʜʠʪʴ ʜʦ ʧʝʚʥʦʾ ʟʫʧʠʥʢʠ ʥʘ ʧʦʪʨʽʙʥʦʤʫ ʩʣʦʚʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʘʯʝ çʧʨʦʧʫʩʪʠʪʠè 

ʚʧʝʨʝʜ ʩʚʦʛʦ ʩʪʫʜʝʥʪʘ. ʗʢʱʦ ʟʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʫʚʘʞʥʦ ʩʣʫʭʘʶʪʴ, ʚʦʥʠ ʣʝʛʢʦ 

ʧʨʦʜʦʚʞʫʶʪʴ ʜʫʤʢʫ ʚʠʢʣʘʜʘʯʘ (ʟʚʽʩʥʦ, ʪʽʣʴʢʠ ʚ ʜʝʷʢʠʭ ʤʦʞʣʠʚʠʭ ʤʝʞʘʭ). ʎʠʤ ʞʝ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʢʮʝʥʪ ʥʘ ʛʦʣʦʚʥʝ ʚ ʜʘʥʽʡ ʽʥʬʦʨʤʘʮʽʾ.  

ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʧʦʚʥʽʩʪʶ ʥʝ ʚʠʯʝʨʧʘʣʠ ʚʝʩʴ ʘʨʩʝʥʘʣ ʧʨʠʡʦʤʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʟʠʪʠʚʥʠʭ ʝʤʦʮʽʡ ʽ ʚʧʣʠʚ ʾʭ ʥʘ ʘʢʪʠʚʽʟʘʮʽʶ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʘ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʊʫʪ ʧʨʠʚʝʜʝʥʽ ʣʠʰʝ ʪʽ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʽ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ.  
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ɸʂʊʀɺɯɿɸʎɯʗ ʇɯɿʅɸɺɸʃʔʅʆɰ ɼɯʗʃʔʅʆʉʊɯ ʉʊʋɼɽʅʊɯɺ ʇʈʀ ʌʆʈʄʋɺɸʅʅɯ 

ʍɯʄɯʏʅʀʍ ʇʆʅʗʊʔ  

 

ɹʽʣʘ ʊ.ɸ. 

ʢ.ʩ.-ʛ.ʥ., ʜʦʮʝʥʪ, ʍʝʨʩʦʥʩʴʢʠʡ ɼɸɽʋ 

ʃʷʰʝʥʢʦ ɭ.ɺ. 

ʢ.ʭ.ʥ., ʜʦʮʝʥʪ, ʍʝʨʩʦʥʩʴʢʠʡ ɼɸɽʋ 

ʆʭʨʽʤʝʥʢʦ ʆ.ɺ. 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʍʝʨʩʦʥʩʴʢʠʡ ɼɸɽʋ 

 

ɸʢʪʠʚʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʮʝʩʫ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʾʭ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ.  

ʇʨʠ ʮʴʦʤʫ ʘʢʪʠʚʥʫ ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʨʦʟʛʣʷʜʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʷʢ ʟʘʩʽʙ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʘ ʡ ʷʢ ʤʝʪʦʜ ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʦʚʠʭ ʟʜʽʙʥʦʩʪʝʡ. [1]. ʇʽʟʥʘʚʘʣʴʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʻ ʚʠʨʘʟʥʠʢʦʤ ʪʦʛʦ, ʱʦ ʚʩʽ ʨʦʟʫʤʦʚʽ ʧʨʦʮʝʩʠ ʩʪʫʜʝʥʪʘ ( ʚʽʜʯʫʪʪʷ, ʩʧʨʠʡʥʷʪʪʷ, 

ʧʘʤ'ʷʪʴ, ʫʷʚʘ, ʤʠʩʣʝʥʥʷ, ʤʦʚʘ ), ʡʦʛʦ ʫʚʘʛʘ, ʝʤʦʮʽʡʥʦ-ʚʦʣʴʦʚʘ ʩʬʝʨʘ ʛʦʪʦʚʽ ʜʦ ʘʢʪʠʚʥʦʛʦ 

ʦʧʨʘʮʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʊʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʻ ʦʜʥʽʻʶ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʩʢʣʘʜʦʚʠʭ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.[2] 

ʋ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʭʽʤʽʾ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʦʟʫʤʽʥʥʷ ʭʽʤʽʯʥʠʭ ʷʚʠʱ ʪʘ 

ʟʘʢʦʥʽʚ. ʈʦʟʫʤʽʪʠ ï ʮʝ ʦʟʥʘʯʘʻ ʫʪʚʦʨʶʚʘʪʠ ʧʦʥʷʪʪʷ, ʘ ʜʞʝʨʝʣʦʤ ʩʪʚʦʨʝʥʥʷ ʧʦʥʷʪʴ ʻ 

ʦʪʦʯʫʶʯʠʡ ʩʚʽʪ. ʌʦʨʤʫʚʘʥʥʷ ʧʦʥʷʪʪʷ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʣʦʛʽʢʫ ʥʘʫʢʦʚʠʭ ʧʽʟʥʘʥʴ ʽ ʦʙôʻʢʪʠʚʥʽ 

ʧʝʨʝʭʦʜʠ ʚʽʜ ʥʝʟʥʘʥʥʷ ʜʦ ʟʥʘʥʴ. ʌʦʨʤʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʧʦʥʷʪʴ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ 

ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙôʻʢʪʽʚ, ʷʢʽ ʚʠʚʯʘʶʪʴʩʷ. 

ʍʽʤʽʷ, ʚʠʚʯʘʶʯʠ ʤʽʢʨʦʦʙôʻʢʪʠ, ʟʘʚʞʜʠ ʨʦʟʚʠʚʘʣʘʩʴ ʩʠʥʪʝʪʠʯʥʠʤ ʰʣʷʭʦʤ. ʉʧʦʯʘʪʢʫ 

ʦʙôʻʢʪʘʤʠ ʚʠʚʯʝʥʥʷ ʙʫʣʠ ʘʪʦʤʠ ʽ ʤʦʣʝʢʫʣʠ, ʩʢʣʘʜʦʚʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʾʭ 

ʧʝʨʝʪʚʦʨʝʥʥʷ. ʇʝʨʝʭʦʜʠ ʦʜʥʽʻʾ ʩʪʨʫʢʪʫʨʠ ʚ ʽʥʰʫ ʩʢʣʘʜʘʣʠ ʦʩʥʦʚʫ ʜʣʷ ʛʽʧʦʪʝʪʠʯʥʠʭ 

ʚʠʩʥʦʚʢʽʚ ʧʨʦ ʙʫʜʦʚʫ ʨʝʯʦʚʠʥʠ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʽʥʪʝʥʩʠʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʦʚʠ ʘʪʦʤʘ, 

ʨʦʟʨʦʙʢʘ ʢʚʘʥʪʦʚʦʾ ʤʝʭʘʥʽʢʠ ʽ ʪʝʦʨʽʾ ʭʽʤʽʯʥʦʛʦ ʟʚôʷʟʢʫ ʜʦʟʚʦʣʠʣʠ ʧʦʛʣʠʙʠʪʠʩʴ ʚ ʩʢʣʘʜʥʫ 

ʙʫʜʦʚʫ ʨʝʯʦʚʠʥʠ, ʧʨʠ ʮʴʦʤʫ ʚʠʚʯʘʚʩʷ ʭʽʤʽʟʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʝʯʦʚʠʥʠ. ɿʘʛʘʣʴʥʽ ʩʠʩʪʝʤʠ ʟʥʘʥʴ 

ʭʽʤʽʾ: ʚʠʚʯʝʥʥʷ ʧʨʦ ʩʢʣʘʜ, ʧʝʨʽʦʜʠʯʥʽʩʪʴ, ʩʪʨʫʢʪʫʨʫ,  ʷʢʽ ʩʢʣʘʣʠʩʷ ʚ ʭʦʜʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ 

ʧʽʟʥʘʥʥʷ, ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʠʩʪʝʤ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʭʽʤʽʾ ʷʢ 

ʥʘʫʢʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ.  

ɺʨʘʭʦʚʫʶʯʠ ʩʧʝʮʠʬʽʢʫ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʭʽʤʽʯʥʦʛʦ ʧʽʟʥʘʥʥʷ (ʜʦʩʣʽʜʥʝ ʚʠʚʯʝʥʥʷ 

ʨʝʯʦʚʠʥʠ, ʨʝʘʢʮʽʾ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʭʽʤʽʾ, ʷʢʽʩʥʝ, ʘ ʧʦʪʽʤ ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ), ʚʽʜʤʽʪʠʤʦ 

ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʧʦʥʷʪʴ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ: 

ï ʫʪʚʦʨʝʥʥʷ ʧʦʥʷʪʴ ʥʘ ʧʨʠʢʣʘʜʽ ʪʠʧʦʚʦʛʦ ʦʙôʻʢʪʫ; 

ï ʨʦʟʛʣʷʜ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ ʽʥʰʠʤʠ; 

ï ʻʜʥʽʩʪʴ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʦʧʠʩʘʥʥʷ ʧʦʥʷʪʴ;  

ï ʬʦʨʤʫʚʘʥʥʷ ʧʦʥʷʪʴ ʚ ʜʽʾ, ʚʟʘʻʤʦʟʚôʷʟʦʢ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ. 

ɼʣʷ ʦʨʽʻʥʪʘʮʽʾ ʚ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʭʽʤʽʯʥʠʭ ʧʦʥʷʪʴ ʯʘʩʪʢʦʚʽ ʧʦʥʷʪʪʷ ʫʟʘʛʘʣʴʥʶʶʪʴ ʫ 

ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʩʠʩʪʝʤʠ ʟʥʘʥʴ. ʊʘʢ ʩʠʩʪʝʤʘ ʟʥʘʥʴ ʧʨʦ ʨʝʯʦʚʠʥʫ ʚʢʣʶʯʘʻ ʧʦʥʷʪʪʷ ʧʨʦ ʩʢʣʘʜ, 

ʙʫʜʦʚʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ, ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʝʯʦʚʠʥ, ʧʨʦ ʾʭ ʚʠʟʥʘʯʝʥʥʷ, ʧʨʦ ʢʣʘʩʠ ʩʧʦʣʫʢ.  

ʉʠʩʪʝʤʘ ʟʥʘʥʴ ʧʨʦ ʜʠʩʧʝʨʩʥʽ ʩʠʩʪʝʤʠ ʪʘ ʩʪʘʥʠ ʚʢʣʶʯʘʻ ʧʦʥʷʪʪʷ ʧʨʦ ʯʠʩʪʽ ʨʝʯʦʚʠʥʠ ʪʘ 

ʩʫʤʽʰʽ, ʧʨʦ ʬʘʟʦʚʽ ʩʪʘʥʠ ʨʝʯʦʚʠʥ, ʧʨʦ ʨʦʟʯʠʥʝʥʥʷ ʽ ʜʠʩʦʮʽʘʮʽʶ, ʧʨʦ ʨʦʟʯʠʥʠ, ʩʧʣʘʚʠ, 

ʨʽʚʥʦʚʘʛʫ.  

ɼʦ ʩʠʩʪʝʤʠ ʟʥʘʥʴ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʭʽʤʽʾ ʚʽʜʥʦʩʷʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʥʷʪʪʷ ʧʨʦ 

ʭ̔ ʤʽʯʥʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘʫʢʦʚʽ ʧʨʠʥʮʠʧʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʭʽʤʽʟʘʮʽʶ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʩʦʙʘʤʠ ʭʽʤʽʾ, ʚʟʘʻʤʦʟʚôʷʟʦʢ ʥʘʫʢʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ. 
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ɺ ʩʠʩʪʝʤʫ ʟʥʘʥʴ ʧʨʦ ʩʚʽʪʦʩʧʨʠʡʥʷʪʪʷ ʚʢʣʶʯʘʶʪʴʩʷ ʧʦʥʷʪʪʷ ʧʨʦ ʭʽʤʽʯʥʫ ʢʘʨʪʠʥʫ 

ʧʨʠʨʦʜʠ, ʧʽʟʥʘʚʘʣʴʥʽ ʽ ʧʨʘʢʪʠʯʥʽ ʟʥʘʥʥʷ ʪʝʦʨʽʾ ʽ ʟʘʢʦʥʽʚ, ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ ʚ ʭʽʤʽʾ. 

ʎʽ ʟʥʘʥʥʷ ʩʢʣʘʜʘʶʪʴ ʷʜʨʦ ʢʫʨʩʫ ʭʽʤʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʽ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ. 

ɺ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʭʽʤʽʾ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʭʽʤʽʯʥʠʭ ʟʥʘʥʴ, ʷʢʽ 

ʚʠʨʘʞʘʶʪʴʩʷ ʥʘʫʢʦʚʦʶ ʤʦʚʦʶ. ʍʽʤʽʯʥʘ ʤʦʚʘ ʘʢʫʤʫʣʶʻ ʟʥʘʥʥʷ ʧʨʦ ʩʢʣʘʜ, ʙʫʜʦʚʫ ʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʯʦʚʠʥʠ, ʧʨʦ ʨʝʘʢʮʽʾ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ. 

ʇʽʜ ʯʘʩ ʽʥʪʝʛʨʘʮʽʾ ʧʦʥʷʪʪʷ ʚ ʽʥʰʽ ʩʠʩʪʝʤʠ ʟʥʘʥʴ ʪʝʦʨʝʪʠʯʥʽ ʦʨʽʻʥʪʠʨʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʽʥʘʢʰʽ. ʌʦʨʤʫʚʘʥʥʷ ʧʦʥʷʪʪʷ ʚʠʤʘʛʘʻ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ɺʽʥ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠ ʩʫʤʽʩʥʽʡ  ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʘ ʽ ʟʜʦʙʫʚʘʯʘ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɺʠʢʣʘʜʘʯ ʬʦʨʤʫʻ 

ʧʦʥʷʪʪʷ, ʢʝʨʫʻ ʜʽʷʣʴʥʽʩʪʶ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʘ ʟʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘʩʚʦʶʶʪʴ 

ʧʦʥʷʪʪʷ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʾʭ ʥʘ ʧʨʘʢʪʠʮʽ.  

ʆʪʞʝ, ʤʝʪʦʶ ʟʘʩʚʦʻʥʥʷ ʧʦʥʷʪʪʷ ʻ ʦʚʦʣʦʜʽʥʥʷ ʡʦʛʦ ʟʤʽʩʪʦʤ ʪʘ ʫʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʡʦʛʦ ʱʦʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʽʟʥʘʚʘʣʴʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. 

ʗʢʱʦ ʧʝʨʝʜ ʩʪʫʜʝʥʪʦʤ ʩʪʦʾʪʴ ʥʘʜʪʦ ʧʨʦʩʪʝ ʟʘʚʜʘʥʥʷ, ʚʦʥʦ ʥʝ ʚʠʢʣʠʯʝ ʚ ʥʴʦʛʦ ʽʥʪʝʨʝʩʫ 

ʽ ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ, ʪʦʤʫ ʱʦ, ʷʢʠʤ ʙʠ ʥʝʢʦʤʧʝʪʝʥʪʥʠʤ ʥʝ ʙʫʚ ʩʪʫʜʝʥʪ, ʥʘʜʪʦ ʧʨʦʩʪʝ 

ʟʘʚʜʘʥʥʷ ʥʝ ʜʦʟʚʦʣʠʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʡʦʤʫ ʩʚʦʶ ʤʘʡʩʪʝʨʥʽʩʪʴ. ɸʣʝ ʜʫʞʝ ʩʢʣʘʜʥʽ ʥʘʚʯʘʣʴʥʽ 

ʟʘʚʜʘʥʥʷ, ʷʢ ʽ ʧʨʦʩʪʽ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʨʦʩʪʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ 

ʤʦʪʠʚʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʥʝ ʜʘʶʪʴ ʟʤʦʛʫ ʩʪʫʜʝʥʪʘʤ ʨʝʘʣʽʟʫʚʘʪʠʩʷ, ʚʠʷʚʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ 

ʤʘʡʩʪʝʨʥʽʩʪʴ; ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʨʫʡʥʫʻʪʴʩʷ ʧʦʯʫʪʪʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʟʥʠʞʫʻʪʴʩʷ ʩʘʤʦʦʮʽʥʢʘ ʡ 

ʩʘʤʦʧʦʚʘʛʘ [3,4]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʘʢʪʠʚʽʟʘʮʽʾ, ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʭʽʤ̔ʯʥʠʭ ʧʦʥʷʪʴ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ, ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ,  

ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ, ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ.  
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Psychological sciences 

 

ɼɽʉʊʈʋʂʊʀɺʅʀʁ ʍɸʈɸʂʊɽʈ ɿʈɸɼʀ ɺ ʂʆʅʊɽʂʉʊɯ ʄɯɾʆʉʆɹʀʉʊɯʉʅʀʍ 

ʉʊʆʉʋʅʂɯɺ ʋ ʇɽʈɯʆɼ ʈɸʅʅʔʆɰ ʖʅʆʉʊɯ 

 

ɹʽʣʝʮʴʢʘ ʆ.ɼ.  
ʚʠʢʣʘʜʘʯ ʉʘʨʥʝʥʩʴʢʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦʣʝʜʞʫ ʈɼɻʋ 

ORCID iD: ID 0000-0002-9447-4455 

 

ʈʘʥʥʷ ʶʥʽʩʪʴ ʻ ʧʦʯʘʪʢʦʤ ʜʦʨʦʩʣʦʛʦ ʞʠʪʪʷ. ʋ ʮʴʦʤʫ ʚʽʮʽ ʚʠʥʠʢʘʻ ʚʽʜʯʫʪʪʷ ʪʦʛʦ, ʱʦ ʚʩʝ 

ʞʠʪʪʷ ʧʦʧʝʨʝʜʫ, ʘ ʮʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʙʫʚʘʪʠ, ʧʦʤʠʣʷʪʠʩʷ ʽ ʚʝʩʪʠ ʧʦʰʫʢ. ɾʠʪʪʻʜʽʷʣʴʥʽʩʪʴ 

ʚ ʮʝʡ ʧʝʨʽʦʜ ʫʩʢʣʘʜʥʶʻʪʴʩʷ: ʨʦʟʰʠʨʶʻʪʴʩʷ ʜʽʘʧʘʟʦʥ ʩʦʮʽʘʣʴʥʠʭ ʨʦʣʝʡ ʪʘ ʽʥʪʝʨʝʩʽʚ, 

ʟ'ʷʚʣʷʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʜʦʨʦʩʣʠʭ ʨʦʣʝʡ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʾʤ ʤʽʨʦʶ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʧʝʨʮʝʧʮʽʾ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚ ʶʥʘʮʴʢʦʤʫ ʚʽʮʽ ʟʨʦʩʪʘʻ ʫʚʘʛʘ ʜʦ 

ʦʩʦʙʠʩʪʽʩʥʠʭ, ʚʥʫʪʨʽʰʥʽʭ, ʚʣʘʩʥʝ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʷʢʦʩʪʝʡ ʣʶʜʝʡ, ʘ ʫʚʘʛʘ ʜʦ ʟʦʚʥʽʰʥʦʩʪʽ, 

ʦʜʷʛʫ, ʤʘʥʝʨ, ʷʢʘ ʚʣʘʩʪʠʚʘ ʧʽʜʣʽʪʢʘʤ, ʟʥʠʞʫʻʪʴʩʷ. ʋ ʮʝʡ ʯʘʩ ʬʦʨʤʫʶʪʴʩʷ ʩʪʽʡʢʽ ʧʨʘʛʥʝʥʥʷ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʽ ʚʦʣʴʦʚʽ ʷʢʦʩʪʽ ʽʥʰʠʭ, ʚʣʘʩʪʠʚʦʩʪʽ ʾʭ ʭʘʨʘʢʪʝʨʫ, ʞʠʪʪʻʚʽ ʧʣʘʥʠ ʽ 

ʤʨʽʾ ʟ ʦʧʦʨʦʶ ʥʘ ʟʨʘʟʦʢ, ʽʜʝʘʣ. ʖʥʘʢʠ ʚʚʘʞʘʶʪʴ ʩʝʙʝ ʜʦʩʠʪʴ ʧʨʦʥʠʢʣʠʚʠʤʠ ʚ ʮʴʦʤʫ ʧʣʘʥʽ ʽ 

ʩʭʠʣʴʥʽ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʣʶʜʝʡ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ ʚʨʘʞʝʥʴ, ʘʪʨʠʙʫʮʽʾ. [1; 265] 

ʋ ʤʦʣʦʜʠʭ ʣʶʜʝʡ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʫʩʪʘʥʦʚʣʶʚʘʪʠ ʜʨʫʞʥʽ ʩʪʦʩʫʥʢʠ, ʙʽʣʴʰ 

ʚʠʙʽʨʢʦʚʽ, ʪʽʩʥʽ ʽ ʛʣʠʙʦʢʽ. ʇʦʰʫʢ ʜʨʫʛʘ ʧʦʯʠʥʘʻʪʴʩʷ ʚʞʝ ʚ ʧʽʜʣʽʪʢʦʚʦʤʫ ʚʽʮʽ, ʘʣʝ ʶʥʘʮʴʢʘ 

ʜʨʫʞʙʘ ʽʥʪʠʤʥʽʰʘ ʽ ʩʪʘʙʽʣʴʥʽʰʘ. ʖʥʘʮʴʢʘ ʜʨʫʞʙʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʨʥʽʩʪʶ, ʙʣʠʟʴʢʽʩʪʶ, 

ʩʪʽʡʢʽʩʪʶ ï ʜʨʫʛ ʚʧʝʨʰʝ ʫʩʚʽʜʦʤʣʶʻʪʴʩʷ ʷʢ ʽʥʰʠʡ ʗ: ʦʜʠʥ ʰʫʢʘʻ ʚ ʜʨʫʛʦʚʽ ʧʝʨʝʚʘʞʥʦ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʩʚʦʛʦ ʗ; ʜʨʫʛʠʡ ʩʘʤ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʟ ʜʨʫʛʦʤ ʘʞ ʜʦ ʚʪʨʘʪʠ ʚʣʘʩʥʦʾ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ; ʪʨʝʪʽʡ ʰʫʢʘʻ ʚ ʜʨʫʛʦʚʽ ʜʦʧʦʚʥʝʥʥʷ, ʟʨʘʟʦʢ ʜʣʷ ʥʘʩʣʽʜʫʚʘʥʥʷ, 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʟʘʭʠʩʪ. ɺʽʜ ʮʠʭ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʦʪʨʝʙ ʟʘʣʝʞʠʪʴ ʽ ʚʠʙʽʨ ʜʨʫʟʽʚ, ʽ ʭʘʨʘʢʪʝʨ 

ʚʟʘʻʤʦʩʪʦʩʫʥʢʽʚ ʤʽʞ ʥʠʤʠ. ʁʦʤʫ ʤʦʞʥʘ "ʚʠʣʠʪʠ ʜʫʰʫ", ʟ ʥʠʤ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠʩʷ ʩʚʦʾʤʠ 

ʧʝʨʝʞʠʚʘʥʥʷʤʠ, ʩʝʢʨʝʪʘʤʠ ʽ ʩʧʦʜʽʚʘʪʠʩʷ ʥʘ ʧʦʨʘʜʫ, ʚʟʘʻʤʦʨʦʟʫʤʽʥʥʷ, ʝʤʦʮʽʡʥʝ ʪʝʧʣʦ, 

ʱʠʨʽʩʪʴ. ʎʝ ʧʝʨʰʘ ʩʘʤʦʩʪʽʡʥʦ ʚʠʙʨʘʥʘ, ʛʣʠʙʦʢʦ ʦʩʦʙʠʩʪʘ ʧʨʠʭʠʣʴʥʽʩʪʴ, ʷʢʘ ʧʝʨʝʜʫʻ, ʽ 

ʧʝʚʥʦʶ ʤʽʨʦʶ ʧʝʨʝʜʙʘʯʘʻ ʽʥʰʽ ʫʧʦʜʦʙʘʥʥʷ, ʟʦʢʨʝʤʘ ʢʦʭʘʥʥʷ. ɼʨʫʞʙʘ ʽ ʧʨʠʷʪʝʣʶʚʘʥʥʷ 

ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʤʦʣʦʜʠʤʠ ʣʶʜʴʤʠ, ʯʠʩʣʦ ʜʨʫʟʽʚ, ʟʘʟʚʠʯʘʡ, ʥʝʚʝʣʠʢʝ. ʖʥʘʮʴʢʘ ʜʨʫʞʙʘ 

ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʘ ʽ ʨʽʟʥʦʤʘʥʽʪʥʘ: ʚʽʜ ʧʨʦʩʪʦʛʦ ʩʧʽʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʯʘʩʫ ʜʦ ʛʣʠʙʦʢʦʾ 

ʩʧʦʚʽʜʘʣʴʥʦʩʪʽ ʽ ʩʘʤʦʨʦʟʢʨʠʪʪʷ. [1; 266] 

ʆʜʥʘʢ, ʶʥʘʮʴʢʘ ʜʨʫʞʙʘ ʤʘʻ ʩʚʦʾ ʩʢʣʘʜʥʦʩʪʽ: ʚʣʘʩʪʠʚʽ ʚʽʢʫ ʚʠʤʦʛʣʠʚʽʩʪʴ ʽ ʢʨʠʪʠʯʥʽʩʪʴ 

ʩʪʦʩʦʚʥʦ ʽʥʰʦʛʦ, ʙʝʟʢʦʤʧʨʦʤʽʩʥʽʩʪʴ, ʧʽʜʚʠʱʝʥʘ ʝʛʦʮʝʥʪʨʠʯʥʽʩʪʴ ʧʦʨʦʜʞʫʻ ʭʚʦʨʦʙʣʠʚʽ 

ʪʨʫʜʥʦʱʽ ʽ ʥʘʧʨʫʞʝʥʽʩʪʴ ʫ ʚʟʘʻʤʦʩʪʦʩʫʥʢʘʭ ʟ ʟʥʘʯʫʱʠʤʠ ʽ ʙʣʠʟʴʢʠʤʠ ʦʜʥʦʣʽʪʢʘʤʠ. 

ʉʦʮʽʘʣʽʟʘʮʽʷ ʚ ʶʥʘʮʴʢʦʤʫ ʚʽʮʽ ʜʦʩʷʛʘʻ ʝʪʘʧʫ ʽʥʪʝʛʨʘʮʽʾ, ʪʦʙʪʦ ʤʦʣʦʜʽ ʣʶʜʠ 

ʥʘʤʘʛʘʶʪʴʩʷ ʥʘʣʘʛʦʜʠʪʠ ʟ ʨʦʚʝʩʥʠʢʘʤʠ ʚʟʘʻʤʠʥʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʛʣʠʙʦʢʦʶ 

ʧʩʠʭʦʣʦʛʽʯʥʦʶ ʙʣʠʟʴʢʽʩʪʶ. ʇʝʨʰʝ ʢʦʭʘʥʥʷ ʪʘʢʦʞ ʧʝʚʥʦʶ ʤʽʨʦʶ ʻ ʥʘʩʣʽʜʢʦʤ ʧʨʘʛʥʝʥʥʷ 

ʤʦʣʦʜʦʾ ʣʶʜʠʥʠ ʜʦ ʝʤʦʮʽʡʥʦʛʦ ʢʦʥʪʘʢʪʫ, ʜʫʰʝʚʥʦʾ ʙʣʠʟʴʢʦʩʪʽ, ʜʦ ʨʦʟʫʤʽʥʥʷ. ʂʦʭʘʥʥʷ ʚ 

ʶʥʘʮʴʢʦʤʫ ʚʽʮʽ, ʟʘʟʚʠʯʘʡ, ʥʘʙʫʚʘʻ ʬʦʨʤ ʩʠʤʧʘʪʽʾ, ʟʘʭʦʧʣʝʥʥʷ, ʟʘʢʦʭʘʥʦʩʪʽ ʘʙʦ ʞ ʬʦʨʤʫ 

ʜʨʫʞʙʠ  ï ʢʦʭʘʥʥʷ. ʋ ʚʩʽʭ ʩʚʦʾʭ ʧʨʦʷʚʘʭ ʧʝʨʰʝ ʢʦʭʘʥʥʷ ï ʮʝ ʚʘʞʣʠʚʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚ ʶʥʦʩʪʽ, 

ʷʢʝ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʶʥʘʢʘ. 

ɻʦʣʦʚʥʦʶ ʩʫʧʝʨʝʯʥʽʩʪʶ ʨʘʥʥʴʦʾ ʶʥʦʩʪʽ ʻ ʧʦʪʨʝʙʘ ʚ ʩʘʤʦʚʠʟʥʘʯʝʥʥʽ ʪʘ ʥʝʘʜʝʢʚʘʪʥʠʡ 

ʞʠʪʪʻʚʠʡ ʜʦʩʚʽʜ. ɼʣʷ ʚʩʴʦʛʦ ʚʽʢʦʚʦʛʦ ʧʝʨʽʦʜʫ ʭʘʨʘʢʪʝʨʥʝ ʨʦʟʛʦʨʪʘʥʥʷ ʩʪʘʪʝʚʦ ï ʨʦʣʴʦʚʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʟʘʢʨʽʧʣʝʥʥʷ ʛʝʥʜʝʨʥʠʭ ʥʦʨʤ ʤʦʨʘʣʽ ʪʘ ʧʦʚʝʜʽʥʢʠ, ʬʦʨʤʫʚʘʥʥʷ ʛʦʪʦʚʥʦʩʪʽ ʜʦ 

ʰʣʶʙʥʠʭ ʚʟʘʻʤʠʥ (ʩʪʫʧʽʥʴ ʷʢʦʾ ʜʫʞʝ ʚʘʨʽʶʻʪʴʩʷ ʫ ʨʽʟʥʠʭ ʭʣʦʧʮʽʚ ʽ ʜʽʚʯʘʪ).  ʖʥʘʮʴʢʠʡ 

ʧʝʨʽʦʜ ï ʧʝʨʽʦʜ ʩʪʘʪʝʚʦʛʦ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ. ʉʘʤʦʦʮʽʥʢʘ ʽ ʩʘʤʦʩʚʽʜʦʤʽʩʪʴ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʪʝʨʝʦʪʠʧʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʪʝ, ʷʢʠʤ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʧʨʘʚʞʥʽʡ ʯʦʣʦʚʽʢ ʽ ʞʽʥʢʘ. ʌʦʨʤʫʻʪʴʩʷ 

ʧʦʯʫʪʪʷ ʜʦʨʦʩʣʦʩʪʽ ʥʝ ʚʟʘʛʘʣʽ, ʘ ʧʦʯʫʪʪʷ ʜʦʨʦʩʣʦʾ ʞʽʥʢʠ, ʯʠ ʯʦʣʦʚʽʢʘ. ʅʘ ʜʫʤʢʫ ʅ. ɸ. 

ʎʚʻʪʢʦʚʦʾ ʽ ʆ. ʖ. ʄʘʢʘʨʦʚʦʾ, ʫʷʚʣʝʥʥʷ ʭʣʦʧʮʽʚ ʧʨʦ ʢʦʭʘʥʥʷ ʻ ʙʽʣʴʰ ʢʦʥʢʨʝʪʥʠʤʠ ʪʘ 
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ʨʝʘʣʽʩʪʠʯʥʠʤʠ, ʘʥʽʞ ʫ ʜʽʚʯʘʪ, ʘʣʝ, ʚʦʜʥʦʯʘʩ, ʙʽʣʴʰ ʧʨʘʛʤʘʪʠʯʥʠʤʠ ʡ ʤʝʥʰ ʧʦʟʠʪʠʚʥʠʤʠ [4; 

320].  

ʋ ʶʥʘʮʴʢʦʤʫ ʚʽʮʽ ʬʦʨʤʫʻʪʴʩʷ ʤʦʨʘʣʴʥʦ ï ʧʩʠʭʦʣʦʛʽʯʥʘ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʩʽʤʝʡʥʦʛʦ 

ʞʠʪʪʷ. ɯ. ʂʦʥ ʚʽʜʟʥʘʯʘʻ, ʱʦ ʫ ʭʣʦʧʮʽʚ ʯʘʩʪʦ ʙʫʚʘʻ ʨʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʚʠʩʦʢʠʤ ʢʦʭʘʥʥʷʤ ʜʦ 

ʧʝʚʥʦʾ ʜʽʚʯʠʥʠ ʽ ʩʝʢʩʫʘʣʴʥʠʤ ʧʦʪʷʛʦʤ ʜʦ ʞʽʥʦʢ ʚʟʘʛʘʣʽ. ɻʦʪʦʚʥʽʩʪʴ ʜʦ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ ʯʘʩʪʦ 

ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʟʙʣʠʞʝʥʥʽ, ʟʙʽʛʫ, ʷʢ ʜʫʭʦʚʥʠʭ, ʪʘʢ ʽ ʬʽʟʠʯʥʠʭ ʫʩʪʨʝʤʣʽʥʴ ʜʦ ʧʝʚʥʦʛʦ ʧʘʨʪʥʝʨʘ.  

[3; 375].  

ɹʣʠʟʴʢʽ ʩʪʦʩʫʥʢʠ, ʩʪʚʦʨʝʥʥʷ ʧʘʨʠ ʫ ʧʝʨʽʦʜ ʨʘʥʥʴʦʾ ʶʥʦʩʪʽ, ʚʠʟʥʘʻʪʴʩʷ ʷʢ ʧʨʦʚʽʜʥʘ 

ʮʽʥʥʽʩʪʴ ʫ ʞʠʪʪʽ ʽ ʩʧʨʠʡʤʘʶʪʴʩʷ ʷʢ ʚʠʜ ʤʽʞʦʩʦʙʠʩʪʽʩʥʠʭ ʚʟʘʻʤʠʥ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʦʟʠʪʠʚʥʠʭ 

ʧʦʯʫʪʪʷʭ ʜʦ ʧʘʨʪʥʝʨʘ (ʘʪʨʘʢʮʽʷ, ʩʠʤʧʘʪʽʷ, ʧʨʠʭʠʣʴʥʽʩʪʴ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʪʠʤʥʽʩʪʶ, 

ʥʝʬʦʨʤʘʣʴʥʽʩʪʶ, ʟʥʘʯʠʤʽʩʪʶ, ʜʦʚʛʦʪʨʠʚʘʣʽʩʪʶ ʽʩʥʫʚʘʥʥʷ, ʝʤʦʮʽʡʥʦʶ ʛʣʠʙʠʥʦʶ.  ʊʦʤʫ ʟʨʘʜʘ 

ʨʦʟʫʤʽʻʪʴʩʷ ʶʥʘʢʘʤʠ ʪʘ ʜʽʚʯʘʪʘʤʠ ʷʢ ʚʘʞʢʘ ʞʠʪʪʻʚʘ ʩʠʪʫʘʮʽʷ, ʱʦ ʧʨʠʥʦʩʠʪʴ ʯʣʝʥʘʤ ʜʽʘʜʠ ʚ 

ʦʩʥʦʚʥʦʤʫ ʥʝʛʘʪʠʚʥʽ ʝʤʦʮʽʾ, ʧʦʚ'ʷʟʘʥʘ ʟ ʧʦʨʫʰʝʥʥʷʤ ʦʜʥʠʤ ʟ ʧʘʨʪʥʝʨʽʚ ʫʩʪʘʥʦʚʦʢ ʽ 

ʮʽʥʥʦʩʪʝʡ, ʧʨʠʡʥʷʪʠʭ ʫ ʩʪʦʩʫʥʢʘʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʥʝʩʝʥʥʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʙʣʠʟʴʢʠʭ ʩʪʦʩʫʥʢʽʚ ʥʘ ʚʟʘʻʤʠʥʠ ʟ ʽʥʰʦʶ ʣʶʜʠʥʦʶ. ɺʦʥʘ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʠʡ 

ʢʦʤʬʦʨʪ ʫʯʘʩʥʠʢʽʚ ʚʟʘʻʤʠʥ, ʪʘʢ ʽ ʥʘ ʩʘʤʽ ʙʣʠʟʴʢʽ ʩʪʦʩʫʥʢʠ: ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʷʚʠ ʚ ʥʠʭ 

ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢ ʥʘʧʨʫʞʝʥʽʩʪʴ, ʢʦʥʬʣʽʢʪʥʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ ʥʝʛʘʪʠʚʥʠʭ ʝʤʦʮʽʡʥʠʭ 

ʩʪʘʥʽʚ;  ʤʦʞʣʠʚʘ ʜʝʩʪʨʫʢʮʽʷ ʚʽʜʥʦʩʠʥ. [2; 158] 

ʌʝʥʦʤʝʥ ʟʨʘʜʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʦʨʫʰʝʥʥʷʤ ʚʽʨʥʦʩʪʽ, ʙʫʢʚʘʣʴʥʦ 

çʚʽʨʦʣʦʤʩʪʚʦʤè.  ʎʝ ʤʦʞʝ ʙʫʪʠ ʢʨʘʭ ʚʽʨʠ ʚ ʣʶʜʠʥʫ ï ʜʨʫʛʘ, ʧʘʨʪʥʝʨʘ, ʢʦʭʘʥʦʛʦ ï ʯʠ ʚʽʨʠ ʚ 

ʘʙʩʪʨʘʢʪʥʽ ʢʦʥʮʝʧʮʽʾ, ʷʢʽ ʨʘʥʽʰʝ ʥʘʧʦʚʥʶʚʘʣʠ ʞʠʪʪʷ ʩʝʥʩʦʤ, ʘ ʪʝʧʝʨ ʥʝʧʦʪʨʽʙʥʽ.  ɺʘʞʣʠʚʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʨʘʜʠ: ʾʾ ʤʦʞʝ ʟʨʦʙʠʪʠ ʪʽʣʴʢʠ ʣʶʜʠʥʘ ʛʣʠʙʦʢʦ ʟʥʘʯʠʤʘ, ʙʣʠʟʴʢʘ, ʜʦʨʦʛʘ.  ʊʘ, 

ʷʢʽʡ ʙʝʟʫʤʦʚʥʦ ʜʦʚʽʨʷʻʰ ʷʢ ʩʘʤʽʡ ʩʦʙʽ.  

ɼʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʘʥʦʛʦ ʚʽʢʫ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʤʽʬ ʧʨʦ ʚʣʘʩʥʫ ʫʥʽʢʘʣʴʥʽʩʪʴ ʪʦʙʪʦ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʝʙʝ ʽ ʧʨʦ ʩʚʦʶ ʧʩʠʭʽʢʫ ʷʢ ʚʠʥʷʪʢʦʚʽʩʪʴ. ʇʩʠʭʦʣʦʛʽʯʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʬʝʥʦʤʝʥʫ ʧʩʠʭʽʢʠ ʭʣʦʧʮʽʚ ʪʘ ʜʽʚʯʘʪ ï ʚʽʜʰʣʽʬʦʚʫʚʘʥʥʷ ʚʣʘʩʥʦʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ, ʩʪʘʙʽʣʽʟʘʮʽʷ 

ʩʘʤʦʦʮʽʥʢʠ. ʋʩʧʽʰʥʝ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʩʧʝʮʽʘʣʴʥʠʡ ʧʝʨʽʦʜ, ʢʦʣʠ ʤʦʣʦʜʽ ʣʶʜʠ 

ʦʪʨʠʤʫʶʪʴ ʧʨʘʚʦ ʧʨʠʜʠʚʠʪʠʩʷ ʜʦ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʨʦʣʝʡ, ʥʝ ʚʽʜʜʘʶʯʠ ʧʝʨʝʚʘʛʫ ʞʦʜʥʽʡ ʟ 

ʥʠʭ. ʎʝ ʧʝʨʽʦʜ ʧʨʦʙ ʽ ʧʦʤʠʣʦʢ. ʊʦʤʫ, ʥʝʛʘʪʠʚʥʠʡ ʜʦʩʚʽʜ ʟʨʘʜʠ, ʬʦʨʤʫʻ ʟʜʘʪʥʽʩʪʴ ʨʦʟʛʣʷʜʘʪʠ 

ʙʫʜʴ ï ʷʢ̔ ʩʪʦʩʫʥʢʠ ʦʜʥʦʙʦʢʦ ï ʘʙʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʪʽʣʝʩʥʦʛʦ (ʩʝʢʩ), ʘʙʦ ï ʪʽʣʴʢʠ ʝʤʦʮʽʡʥʦʛʦ 

(ʨʝʚʥʦʱʽ, ʦʙʨʘʟʘ), ʘʙʦ ï ʨʘʮʽʦʥʘʣʴʥʦ (ʱʦ ʤʠ ʧʨʦ ʮʝ ʜʫʤʘʻʤʦ). ɹʘʞʘʥʥʷ ʦʪʨʠʤʘʪʠ ʥʦʚʠʡ 

ʜʦʩʚʽʜ ʯʘʩʪʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟʽ ʩʪʨʘʭʦʤ ʙʫʜʫʚʘʪʠ ʥʦʚʽ ʩʪʦʩʫʥʢʠ, ʘʜʞʝ ʚʽʜʢʨʠʪʪʷ "ʗ", ʩʚʦʛʦ 

ʫʥʽʢʘʣʴʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʚʽʪʫ ʧʦʚ'ʷʟʘʥʝ ʯʘʩʪʽʰʝ ʟ ʨʷʜʦʤ ʧʩʠʭʦʜʨʘʤʘʪʠʯʥʠʭ ʧʝʨʝʞʠʚʘʥʴ. 

ʈʘʟʦʤ ʟ ʫʩʚʽʜʦʤʣʝʥʥʷʤ ʮʽʥʥʦʩʪʽ ʚʣʘʩʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʾʾ ʥʝʧʦʚʪʦʨʥʦʩʪʽ, ʥʝʩʭʦʞʦʩʪʽ ʥʘ ʽʥʰʠʭ 

ʧʨʠʭʦʜʠʪʴ ʫʩʚʽʜʦʤʣʝʥʥʷ ʧʦʯʫʪʪʷ ʩʘʤʦʪʥʦʩʪʽ. ʊʦʤʫ ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʚ ʩʧʽʣʢʫʚʘʥʥʽ ʟ 

ʦʜʥʦʯʘʩʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʙʽʨʢʦʚʦʩʪʽ ʩʧʽʣʢʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʥʝ ʢʦʞʥʦʤʫ ʶʥʘʢ ʤʦʞʝ 

ʜʦʚʽʨʠʪʠ ʩʚʽʡ ʚʥʫʪʨʽʰʥʽʡ ʩʚʽʪ. ɺʦʜʥʦʯʘʩ ʯʘʩʪʦ ʚʠʷʚʣʷʻʪʴʩʷ ʧʦʪʨʝʙʘ ʚ ʩʘʤʦʪʥʦʩʪʽ, ʙʘʞʘʥʥʷ 

ʧʦʙʫʪʠ ʥʘʦʜʠʥʮʽ ʟ ʩʘʤʠʤ ʩʦʙʦʶ. 

ʇʨʦʬʽʣʘʢʪʠʢʦʶ ʪʘʢʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʻ ʚʠʩʦʢʦʡ ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, 

ʚʽʜʚʝʨʪʽʩʪʴ, ʟʘ ʷʢʦʾ ʧʘʨʘ ʦʙʛʦʚʦʨʶʻ ʙʫʜʴ ï ʷʢʽ ʧʨʦʙʣʝʤʠ ʽ ʨʘʟʦʤ ʰʫʢʘʻ ʰʣʷʭʠ ʧʦʜʦʣʘʥʥʷ 

ʢʦʥʬʣʽʢʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧʽʜʩʪʘʚʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʤʠ ʤʦʞʝʤʦ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʧʨʦ ʩʢʣʘʜʥʽʩʪʴ ʧʝʨʝʞʠʚʘʥʥʷ ʩʠʪʫʘʮʽʾ ʟʨʘʜʠ ʚ ʙʣʠʟʴʢʠʭ ʩʪʦʩʫʥʢʘʭ, ʧʨʦ ʾʾ 

ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʦʤʬʦʨʪ ʦʩʦʙʠʩʪʦʩʪʽ ʽ ʾʾ ʩʫʙ'ʻʢʪʠʚʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ. 
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ʊɽʆʈʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ ʌʀʅɸʅʉʆɺʓʍ ʇʆʊʆʂʆɺ ʂʆʄʄɽʈʏɽʉʂʀʍ 

ɹɸʅʂʆɺ 

 

ɹʦʙʦʝʚ ʅʦʟʠʤʞʦʥ ʄʘʥʩʫʨʦʚʠʯ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʬʠʥʘʥʩʳ ʠ ʥʘʣʦʛʠ 

ɻʆʋ çʍʫʜʞʘʥʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɹ. ɻʘʬʫʨʦʚʘè 

ʄʢʨ. 17, ʫʯʝʙ. ʂʦʨʧʫʩ ˉ2, 735700, ʉʦʛʜʠʡʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ʊʝʣ.: (+992) 92 804 16 16 (ʤ.) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ 

ʧʦʪʦʢʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʧʝʨʝʭʦʜʘ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʈʘʩʢʨʳʪʦ 

ʧʦʥʷʪʠʷ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ, ʠ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʦ ʘʚʪʦʨʩʢʘʷ 

ʪʨʘʢʪʦʚʢʘ ʢ ʧʦʥʷʪʠʶ çʬʠʥʘʥʩʦʚʦʛʦ ʧʦʪʦʢʘè. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʫʯʝʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ, ʧʦʢʘʟʘʥʳ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʪʦʢʠ ʜʘʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʈʘʩʤʦʪʨʝʥʳ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʧʦʩʦʙʳ ʬʦʨʤʠʨʦʚʘʥʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ ʚ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʩʦʚʦʢʫʧʥʳʭ ʟʘʪʨʘʪ ʩʚʷʟʘʥʳ ʩ ʥʠʤʠ. 

ʂʣʶʩʝʚʳʝ ʩʣʦʚʘ: ɹʘʥʢʦʚʩʢʠʝ ʨʝʩʫʨʩʳ, ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʙʘʥʢʠ, 

ʙʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ, ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ ʷʚʷʣʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʦʣʠʟʘʮʠʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʩʬʝʨʦʡ ʫʩʣʫʛ, ʦʥʘ ʦʢʘʟʳʚʘʝʪ 

ʚʩʝ ʚʦʩʨʘʩʪʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʮʠʦʥʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ ʠ ʵʢʦʥʦʤʠʢʫ ʨʝʛʠʦʥʦʚ, ʭʘʨʘʢʪʝʨ ʠ 

ʩʪʨʫʢʪʫʨʳ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. ʈʝʘʣʠʟʘʮʠʷ ʚʘʞʥʳʭ ʟʘʜʘʯ ʩʪʦʷʱʠʭ ʧʝʨʝʜ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʫʙʲʝʢʪʘʤʠ, ʦʪʨʘʩʣʷʤʠ  ʠ ʨʝʛʠʦʥʘʤʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʪʨʝʙʫʝʪ 

ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʢʨʝʜʠʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʏʝʨʝʟ ʥʠʭ ʠʜʝʪ ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ (ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ) ʤʝʞʜʫ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʫʙʲʝʢʪʘʤʠ. ʈʘʟʚʠʪʠʝ ʠ ʧʨʦʮʚʝʪʘʥʠʝ ʦʩʥʦʚʥʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʚ 

ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ, ʪʘʢ ʢʘʢ ʯʘʩʪʥʳʡ 

ʩʝʢʪʦʨ ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠʤ ʙʘʥʢʦʤ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʤʠʩʩʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ, ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʵʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʚ ʙʘʥʢʦʚʩʢʦʠʤ ʜʝʣʝ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ 

ʧʦʚʳʰʝʥʠʷ ʪʘʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʘʟʚʠʪʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʢʠʩʪʘʥ 

ʧʦʩʚʝʱʝʥʳ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ. ʉʨʝʜʠ ʥʠʭ  ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʦʙʱʠʝ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʈʘʭʠʤʦʚ ɿ.ɸ. ʦʪʤʝʯʘʝʪ, ʯʪʦ çʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʚʦ ʤʥʦʛʦʤ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ, 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ, ʧʦʚʳʰʝʥʠʷ ʞʠʟʥʝʥʥʦʛʦ ʫʨʦʚʥʷ 

ʥʘʩʝʣʝʥʠʷè[1]. ɸʚʪʦʨ ʧʨʠ ʨʘʩʢʨʳʪʠʠ ʨʦʣʠ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʫʪʚʝʨʞʜʘʝʪ, ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʪ 

ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʟʘʚʠʩʠʪ ʨʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʛʦʩʫʜʘʨʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʩʝʨʴʝʟʥʳʝ 

ʤʝʨʳ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʩʦʟʜʘʥʠʝ  ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʜʣʷ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʨʫʛʦʡ 

ʘʚʪʦʨ ʧʦʣʘʛʘʝʪ, ʯʪʦ çʙʘʥʢʠ ʜʦʣʞʥʳ ʥʘʧʨʘʚʣʷʪʴ ʩʨʝʜʩʪʚʘ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʝʤ 

ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʦʩʪʫ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘè[2]. 
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ʉʠʜʠʢʦʚ ʅ. ʦʪʤʝʯʘʝʪ, ʯʪʦ çʢʦʤʤʝʨʯʝʩʢʠʝ ʙʘʥʢʠ, ʜʝʡʩʪʚʫʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʥʝʞʥʦ 

ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʦʡ ʛʦʩʫʜʘʨʩʪʚʘ, ʨʝʛʫʣʠʨʫʶʪ ʜʚʠʞʝʥʠʝ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ, ʚʣʠʷʷ ʥʘ 

ʩʢʦʨʦʩʪʴ ʠʭ ʦʙʦʨʦʪʘ, ʵʤʠʩʩʠʶ, ʦʙʱʫʶ ʤʘʩʩʫ, ʚʢʣʶʯʘʷ ʢʦʣʠʯʝʩʪʚʦ ʥʘʣʠʯʥʳʭ ʜʝʥʝʛ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʙʨʘʱʝʥʠʠè[3]. 

ʇʦ ʤʥʝʥʠʶ ɸʭʤʝʜʦʚʘ ʄ.ʈ. çɹʘʥʢʦʚʩʢʘʷ ʩʬʝʨʘ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʘʛʝʥʪʦʚ ʵʢʦʥʦʤʠʢʠ ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʫʪʝʤ ʤʦʙʠʣʠʟʘʮʠʠ ʩʩʫʜʥʳʭ ʢʘʧʠʪʘʣʦʚ ʠ 

ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʯʚʳ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʝè[4]. 

ʉʦʛʣʘʩʥʦ ʤʥʝʥʠʶ ɻʘʥʠʝʚʘ ʈ.ɻ[5] ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥ-

ʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ, ʪʘʢʠʝ ʢʘʢ: ʫʚʝʣʠʯʝʥʠʝ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʙʘʥʢʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʦʚ 

ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʪʘʙʠʣʠʟʘʮʠʷ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ, ʧʫʪʝʤ ʫʢʨʝʧʣʝʥʠʷ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʙʘʥʢʦʚʩʢʠʭ ʫʩʣʫʛ ʠ ʟʘʪʨʘʪ. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʂʦʤʠʣʦʚ ʈ.ɸ. [6] ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʙʘʥʢʦʚʩʢʦʛʦ 

ʢʨʝʜʠʪʦʚʘʥʠʷ. 

ʉʪʨʘʪʝʛʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʊʘʜʞʠʢʠʩʪʘʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʨʝʘʣʴʥʦʛʦ 

ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʦʪʣʠʯʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʠ ʥʝʧʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʚʟʷʪʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ[7]. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ 

ʙʘʥʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʪʦʢʦʚ 

ʙʘʥʢʦʚʩʢʠʭ ʨʝʩʫʨʩʦʚ. 

ʇʨʝʞʜʝ ʯʝʤ ʨʘʩʩʤʦʪʨʠʪ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʨʝʩʫʨʩʦʚ, ʨʘʩʢʨʦʝʤ ʧʦʥʷʪʠʝ 

çʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʠè, çʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳè ʠ çʢʨʝʜʠʪʥʳʝ ʨʝʩʫʨʩʳè. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʥʠʞʝ 

ʧʦʥʷʪʠʝ ʥʠʞʝ ʧʨʠ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʠ ʩ ʵʪʦʡ ʮʝʣʴʶ ʜʘʝʤ ʘʚʪʦʨʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʘʥʥʳʭ ʧʦʥʷʪʠʡ. 
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ɹʘʥʢʦʚʩʢʠʝ ʨʝʩʫʨʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʪʦʢʠ ʨʝʩʫʨʩʦʚ 

ʥʝʦʙʭʦʜʠʤʳʭ ʙʘʥʢʘʤ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʨʦʚʝʜʝʥʠʷ ʘʢʪʠʚʥʳʭ ʠ ʧʘʩʩʠʚʥʳʭ ʦʧʝʨʘʮʠʡ  ʩ ʥʝʦʙʭʦʜʠʤʳʭ ʚʠʜʦʚ 

ʨʝʩʫʨʩʦʚ.   

ʂ ʙʘʥʢʦʚʩʢʠʤ ʨʝʩʫʨʩʘʤ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʪʦʢʠ: ʬʠʥʘʥʩʦʚʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, 

ʤʘʪʝʨʠʘʣʴʥʳʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ, ʪʨʫʜʦʚʳʝ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠ ʩʝʨʚʠʩʥʳʝ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʪʦʢʦʚ ʚ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʬʠʥʘʥʩʦʚʳʝ 

ʧʦʪʦʢʠ.  

ʌʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʧʨʘʚʣʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʚʥʫʪʨʠ ʠ ʚʥʝ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ, ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʦʚʝʜʝʥʠʷ ʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʨʝʘʣʠʟʘʮʠʠ ʜʨʫʛʠʭ ʧʦʪʦʢʦʚ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʪʨʫʜʦʚʳʝ 

ʠ ʜʨ.). ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ.1.1.1. 

ʈʠʩʫʥʦʢ ʧʦʢʘʟʳʚʘʝʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ 

ʧʦʪʦʢʦʚ ʙʘʥʢʘ, ʯʪʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʥʘ ʪʨʠ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʧʘʩʩʠʚʥʳʭ ʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ ʬʦʨʤʠʨʫʶʪʩʷ ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʤ ʬʦʨʤʠʨʫʝʤʳʭ ʨʝʩʫʨʩʦʚ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʦʨʦʪʘ ʙʘʥʢʘ. ʅʘʢʦʥʝʮ, ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ 

ʦʪ ʬʦʨʤʠʨʫʝʤʳʭ ʨʝʩʫʨʩʦʚ, ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ ʨʘʟʤʝʱʘʶʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʢʪʠʚʥʳʭ 

ʦʧʝʨʘʮʠʡ. ʌʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ ʙʘʥʢʘ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʙʘʥʢʘ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʙʘʥʢʘ ï ʵʪʦ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ 

ʙʘʥʢʦʚʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʠʤʝʶʱʠʭʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʙʘʥʢʘ ʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʢʪʠʚʥʳʭ ʠ ʠʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʉʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʧʨʠʚʣʝʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʢʨʝʜʠʪʥʳʝ ʨʝʩʫʨʩʳ ʙʘʥʢʘ. 

ʂʨʝʜʠʪʥʳʝ ʨʝʩʫʨʩʳ ʙʘʥʢʘ ï ʯʘʩʪʴ ʩʦʚʦʢʫʧʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʧʨʘʚʣʝʥʳʭ ʥʘ 

ʧʨʦʚʝʜʝʥʠʝ ʢʨʝʜʠʪʥʳʭ ʦʧʝʨʘʮʠʡ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʧʨʦʮʝʥʪʥʦʛʦ ʜʦʭʦʜʘ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 

ʫʩʣʦʚʠʷ ʢʨʝʜʠʪʦʚʘʥʠʷ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʧʦʜ ʧʦʥʷʪʠʝʤ çʢʨʝʜʠʪʥʳʝ ʨʝʩʫʨʩʳè ʧʦʥʠʤʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʯʘʩʪʴ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʧʨʠʚʣʝʯʝʥʥʳʭ ʩʨʝʜʩʪʚ ʙʘʥʢʘ ʚ ʜʝʥʝʞʥʦʡ ʬʦʨʤʝ, ʢʦʪʦʨʳʝ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʨʝʜʠʪʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʘʢʪʠʚʥʳʝ (ʢʨʝʜʠʪʥʳʝ) ʦʧʝʨʘʮʠʠ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʨʝʩʫʨʩʳ ʚʳʜʘʶʪʩʷ ʥʘ ʢʨʝʜʠʪʳ, ʢʨʝʜʠʪʥʳʝ ʨʝʩʫʨʩʳ ʧʨʠʦʙʨʝʪʘʶʪ ʩʪʘʪʫʩ 

ʚʣʦʞʝʥʥʳʭ ʢʨʝʜʠʪʥʳʭ ʨʝʩʫʨʩʦʚ. ɸ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʚʳʜʘʥʥʳʭ 

ʢʨʝʜʠʪʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʚʦʟʚʨʘʪ ʩ ʫʧʣʘʪʦʡ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʙʘʥʢʦʚ ʦʩʥʦʚʘʥʘ ʩ ʫʯʝʪʦʤ ʠʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ, ʪ.ʝ. ʦʥʠ ʧʨʦʚʦʜʷʪ 

ʦʧʝʨʘʮʠʠ, ʧʨʠʥʦʩʷʱʠʝ ʜʦʭʦʜʳ, ʣʠʰʴ ʚ ʧʨʝʜʝʣʘʭ ʠʤʝʶʱʠʭʩʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ[8]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʙʘʥʢʦʚʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʧʦʩʚʷʱʝʥʳ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʨʦʩʩʠʡʩʢʠʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʘʚʪʦʨʦʚ. ʅʘʧʨʠʤʝʨ, ʍʘʜʠʢʦʚʘ ʕ.ʂ. ʧʨʠ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ ʦ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʬʠʥʘʥʩʦʚʳʭ 

ʧʦʪʦʢʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʝʜʠʪʥʳʭ ʨʝʩʫʨʩʦʚ ʙʘʥʢʘʤʠ[9], ʫʪʦʯʥʷʝʪʩʷ ʩʫʱʥʦʩʪʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʥʢʦʚʩʢʦʛʦ ʫʯʘʩʪʠʷ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʬʠʥʘʥʩʦʚʳʭ ʠ ʢʨʝʜʠʪʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʨʠ ʵʪʦʤ ʘʚʪʦʨ ʥʘʟʳʚʘʝʪ ʫʯʘʩʪʠʝ ʙʘʥʢʘ ʢʘʢ ʦʙʲʝʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 

ʚʦʟʨʘʩʪʘʶʱʠʡ ʭʘʨʘʢʪʝʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʳʥʢʘ ʠ ʨʳʥʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳ. ʇʦ 

ʤʥʝʥʠʶ ɹʘʙʫʨʠʥʘ ʅ.ɸ. ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʢʪʠʚʥʳʭ ʠ ʧʘʩʩʠʚʥʳʭ ʦʧʝʨʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ: 

ʜʝʧʦʟʠʪʥʳʝ ʠ ʢʨʝʜʠʪʥʳʝ ʦʧʨʝʜʝʣʷʶʪ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ, ʢʘʢ ʵʣʝ-

ʤʝʥʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩʪʨʘʥʳ[10]. ʅʫʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ (ʟʘʧʘʩ) ʜʝʧʦʟʠʪʥʳʭ ʠ 

ʢʨʝʜʠʪʥʳʭ ʨʝʩʫʨʩʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʲʸʤʘ ʪʘʢʠʭ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʙʘʥʢʦʚ ʚʦ ʤʥʦʛʦʤ ʧʝʨʝʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʟʚʘʥʥʳʭ 

ʨʝʩʫʨʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʢʦʤʤʝʨʯʝʩʢʠʝ ʙʘʥʢʠ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʶ 
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ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʨʝʩʫʨʩʳ ʥʘ ʪʝʢʫʱʠʝ ʨʘʩʯʝʪʳ. ʀʟ ʵʪʦʛʦ ʠʟʚʣʝʢʘʪʴ ʧʨʠʙʳʣʴ, ʠ ʪʝʤ ʩʘʤʠʤ 

ʧʦʚʠʩʠʪ ʫʨʦʚʝʥʴ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʨʝʩʫʨʩʥʫʶ ʧʦʪʝʥʮʠʘʣ ʙʘʥʢʦʚ. 
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ɹʦʪʫʟ ɺ.ɺ. 

ʩʪʫʜʝʥʪ (1 ʨʽʚʝʥʴ ʥʘʚʯʘʥʥʷ), 0689105168, e-mail: vitalii.botuz@nure.ua. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬ. ʇɯ ɻʨʫʟʜʦ ɯ.ɺ. 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ. 

 

ɺ ʭʦʜʽ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ IT ʽʥʜʫʩʪʨʽʾ ʟʘʡʤʘʶʪʴ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʨʽʟʥʽ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʉʝʨʝʜ ʥʠʭ, ʧʝʨʰʠʤʠ ʟôʷʚʠʣʠʩʷ ʤʦʚʠ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ, ʷʢʽ ʫ ʧʦʜʘʣʴʰʦʤʫ ʽ 

ʩʪʘʣʠ ʙʘʟʠʩʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʙʘʛʘʪʴʦʭ ʩʫʯʘʩʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʅʠʟʴʢʦʨʽʚʥʝʚʠʤʠ ʚʦʥʠ 

ʥʘʟʠʚʘʶʪʴʩʷ ʪʦʤʫ, ʱʦ ʫ ʩʚʦʾʭ ʢʦʤʘʥʜʘʭ ʟʚʝʨʪʘʶʪʴʩʷ ʬʘʢʪʠʯʥʦ ʥʘʧʨʷʤʫ ʜʦ ʟʘʣʽʟʘ ʢʦʤʧôʶʪʝʨʘ, 

ʡʦʛʦ ʤʽʢʨʦʧʨʦʮʝʩʦʨʘ. ʂʦʞʝʥ ʧʨʦʮʝʩʦʨ ʙʫʚ ʟʜʘʪʝʥ ʩʧʨʠʡʤʘʪʠ ʣʠʰʝ ʧʝʚʥʠʡ ʥʘʙʽʨ ʟʨʦʟʫʤʽʣʠʭ 

ʡʦʤʫ ʢʦʤʘʥʜ, ʪʦʤʫ ʜʦ ʢʦʞʥʦʾ ʤʦʜʝʣʽ ʧʨʠʩʪʨʦʾʚ (ʥʝʙʘʛʘʪʦʯʠʩʣʝʥʥʠʭ ʥʘ ʪʦʡ ʯʘʩ) ʩʪʚʦʨʶʚʘʣʠʩʷ 

ʩʚʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʮʽ ʤʦʚʠ, ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ, ʤʘʣʠ ʤʽʥʽʤʘʣʴʥʠʡ 

ʥʘʙʽʨ ʢʦʤʘʥʜ, ʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʠʩʦʢʦʨʽʚʥʝʚʠʭ ʥʝ ʤʘʣʠ ʩʢʣʘʜʥʦʛʦ ʩʠʥʪʘʢʩʠʩʫ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ 

ʪʝ, ʱʦ ʛʦʣʦʚʥʠʤʠ ʾʭʥʽʤʠ ʧʝʨʝʚʘʛʘʤʠ ʻ ʧʦʪʫʞʥʘ ʚʠʭʽʜʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʤʽʥʽʤʘʣʴʥʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʧʨʦʩʪʽʨ ʚ ʧʘʤôʷʪʽ ʢʦʤʧôʶʪʝʨʘ. ʊʽʣʴʢʠ ʟʘʚʜʷʢʠ ʪʘʢʠʤ ʤʦʚʘʤ ʤʦʞʣʠʚʦ 

ʧʠʩʘʪʠ ʜʨʘʡʚʝʨʠ ʥʘ ʢʦʤʧôʶʪʝʨʥʝ ʟʘʣʽʟʦ, ʧʽʜôʻʜʥʫʚʘʥʽ ʧʝʨʠʬʝʨʽʡʥʽ ʧʨʠʩʪʨʦʾ, ʩʪʚʦʨʶʚʘʪʠ 

ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʷʜʨʘ ʧʨʦʰʠʚʦʢ, ʧʦʻʜʥʫʚʘʪʠ ʝʣʝʤʝʥʪʠ IoT, ʘ ʪʘʢʦʞ ʯʠʤʘʣʦ ʽʥʰʠʭ 

ʚʘʞʣʠʚʠʭ ʟʘʜʘʯ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʠʟʴʢʦʨʽʚʥʝʚʽ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʽ ʚʘʞʣʠʚʠʤʠ ʚ IT ʽʥʜʫʩʪʨʽʾ ʩʴʦʛʦʜʝʥʥʷ. 

ʄʘʰʠʥʥʠʡ ʢʦʜ. ʇʦʯʘʪʢʦʚʦ ʧʝʨʰʠʤ ʧʨʦʦʙʨʘʟʦʤ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʙʫʚ ʤʘʰʠʥʥʠʡ 

ʢʦʜ. ɺʽʥ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʥʘʧʨʠʢʽʥʮʽ 1930-ʭ ʪʘ ʷʚʣʷʚ ʩʦʙʦʶ ʥʘʙʽʨ ʧʦʩʣʽʜʦʚʥʠʭ ʢʦʤʘʥʜ, ʷʢʽ 

ʧʝʨʝʜʘʚʘʣʠʩʷ ʥʘ ʧʨʦʮʝʩʦʨ ʚ ʚʠʜʽ ʥʫʣʽʚ ʪʘ ʦʜʠʥʠʮʴ [4; 1]. ɿʘ ʥʫʣʴ ʚʽʜʧʦʚʽʜʘʣʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʥʘ ʧʨʠʩʪʨʦʾ, ʘ ʟʘ ʦʜʠʥʠʮʶ ï ʧʦʜʘʯʘ ʥʘ ʥʴʦʛʦ ʧʝʚʥʦʛʦ ʽʤʧʫʣʴʩʫ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʯʝʨʝʜʘ ʩʠʛʥʘʣʽʚ ʧʨʠʤʫʰʫʚʘʣʘ ʧʨʦʮʝʩʦʨ ʚʠʨʽʰʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ ʧʝʨʝʜ ʥʠʤ ʟʘʜʘʯʽ. 

ʉʘʤʝ ʥʘ ʤʘʰʠʥʥʦʤʫ ʢʦʜʽ ʧʨʘʮʶʚʘʣʠ ʧʝʨʰʽ ʚʝʣʝʪʝʥʩʴʢʽ ʢʦʤʧôʶʪʝʨʠ, ʱʦ ʤʦʛʣʠ ʟʘʡʤʘʪʠ ʮʽʣʽ 

ʧʨʠʤʽʱʝʥʥʷ. ɺʦʥʠ ʤʦʛʣʠ ʚʠʢʦʥʫʚʘʪʠ ʝʣʝʤʝʥʪʘʨʥʽ ʧʨʦʩʪʽ ʦʧʝʨʘʮʽʾ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ 

ʘʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ, ʧʝʨʝʜʘʯʘ ʤʽʞ ʨʝʛʽʩʪʨʘʤʠ ʥʘʡʧʨʦʩʪʽʰʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ 

ʘʙʦ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʜʽʚ ʽ ʪ. ʜ. ʉʴʦʛʦʜʥʽ ʟʚʠʯʘʡʥʠʡ ʩʤʘʨʪʬʦʥ ʫ ʢʽʣʴʢʘ ʩʦʪʝʥʴ ʨʘʟʽʚ 

ʧʦʪʫʞʥʽʰʠʡ ʟʘ ʢʦʤʧôʶʪʝʨ ʪʠʭ ʯʘʩʽʚ ʽ ʚʤʽʱʫʻʪʴʩʷ ʫ ʢʠʰʝʥʽ. 

ɸʩʝʤʙʣʝʨ. ɺ ʭʦʜʽ ʝʚʦʣʶʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʟôʷʚʠʣʠʩʷ ʥʠʟʴʢʦʨʽʚʥʝʚʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʷʢʽ ʤʘʣʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʰʠʤʠ ʤʘʰʠʥʥʠʤʠ ʢʦʜʘʤʠ. 

ʅʘʡʷʩʢʨʘʚʽʰʠʤ ʧʨʠʢʣʘʜʦʤ ʪʘʢʠʭ ʤʦʚ ʢʽʥʮʷ 1940-ʭ ʪʘ ʫʧʨʦʜʦʚʞ 1950-ʭ ʻ ɸʩʝʤʙʣʝʨ [1] . ʁʦʛʦ 

ʛʦʣʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʻ ʰʠʨʰʠʡ ʬʫʥʢʮʽʦʥʘʣ ʪʘ ʥʘʷʚʥʽʩʪʴ ʥʘʙʦʨʫ ʢʦʤʘʥʜ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʜʘʚʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʥʘ ʦʜʥʦʤʫ ʪʽʣʴʢʠ ʧʨʦʮʝʩʦʨʽ. 

ɿôʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʚ ʦʧʝʨʘʪʠʚʥʽʡ ʧʘʤôʷʪʽ ʯʘʩʪʠʥʠ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯʽ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ. ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ ʪʝ, ʱʦ ʤʽʥʽʤʫʤ ʨʝʩʫʨʩʦʟʘʪʨʘʪʥʦʩʪʽ 

ʧʨʦʛʨʘʤ, ʥʘʧʠʩʘʥʠʭ ʥʘ ʘʩʝʤʙʣʝʨʽ, ʜʦʩʽ ʥʝ ʚʜʘʣʦʩʷ ʧʝʨʝʚʝʨʰʠʪʠ ʞʦʜʥʽʡ ʽʥʰʽʡ ʤʦʚʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɭʜʠʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʥʘʜʟʚʠʯʘʡʥʘ ʩʢʣʘʜʥʽʩʪʴ ʪʘ ʢʦʧʽʪʢʽʩʪʴ ʫ ʨʦʙʦʪʽ ʟ ʥʠʤ. ʅʘ 

ʥʴʦʤʫ ʯʘʩʪʢʦʚʦ ʥʘʧʠʩʘʥʦ ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ Windows, Linux, ʪʘʢʦʞ ʜʨʘʡʚʝʨʠ 

ʤʽʢʨʦʧʨʦʮʝʩʦʨʽʚ, ʽʛʨʠ (ʥʘʧʨʠʢʣʘʜ Super Mario), ʽʥʰʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [1]. ʋ ʧʝʨʰʽ ʨʦʢʠ ʧʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ɸʩʝʤʙʣʝʨʘ ʡʦʛʦ ʧʦʧʫʣʷʨʥʽʩʪʴ 

ʣʝʜʴ ʥʝ ʜʦʨʽʚʥʶʚʘʣʘ 100% ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʩʪʽ ʩʝʨʝʜ ʧʨʦʛʨʘʤʽʩʪʽʚ, ʦʩʢʽʣʴʢʠ ʥʝ ʽʩʥʫʚʘʣʦ 

ʽʥʰʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʋ ʥʘʰ ʯʘʩ ʟʛʽʜʥʦ ʨʝʡʪʠʥʛʘʤ TIOBE [3], Stack 

Overflow [8], GitHub [2] ʪʘ ʙʘʛʘʪʴʦʤ ʽʥʰʠʤ ʟʘʛʘʣʴʥʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʫʩʽʭ ʨʘʟʦʤ ʚʟʷʪʠʭ ʚʝʨʩʽʡ 

ɸʩʝʤʙʣʝʨʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʜʝʢʽʣʴʢʘ ʚʽʜʩʦʪʢʽʚ ʯʝʨʝʟ ʡʦʛʦ ʩʢʣʘʜʥʽʩʪʴ. 

ʉ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦʯʘʣʘ ʩʚʦʻ ʽʩʥʫʚʘʥʥʷ ʚ 70-ʭ ʨʦʢʘʭ ʽ 

ʜʦʩʽ ʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ ʧʦʧʫʣʷʨʥʦʶ [6]. ʉʫʯʘʩʥʽ ʝʢʩʧʝʨʪʠ ʟ Geek Brains ʦʮʽʥʶʶʪʴ ʾʾ ʪʦʜʽʰʥʶ 
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ʧʦʧʫʣʷʨʥʽʩʪʴ ʫ ʙʽʣʴʰʝ ʥʽʞ 70%, ʽ ʮʝ ʧʦʧʨʠ ʪʝ, ʱʦ ʟʘʨʘʟ ʽʩʥʫʻ ʙʘʛʘʪʦ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʇʦʯʘʪʢʦʚʦ ʩʪʚʦʨʶʚʘʣʘʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʆʉ Unix, ʘʣʝ ʥʘʙʫʣʘ ʧʦʧʫʣʷʨʥʦʩʪʽ ʪʘ ʙʫʣʘ ʧʝʨʝʥʝʩʝʥʘ 

ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʰʠʭ ʧʣʘʪʬʦʨʤ. ʅʘ ʥʽʡ ʥʘʧʠʩʘʥʦ ʷʜʨʦ ʙʘʛʘʪʴʦʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, 

ʯʠʤʘʣʘ ʢʽʣʴʢʽʩʪʴ ʽʛʦʨ, ʩʘʡʪʽʚ, ʜʦʜʘʪʢʽʚ, ʜʨʘʡʚʝʨʽʚ ʪʘ ʽʥʰʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʉʘʤʝ 

ʉ ʩʪʘʣʘ ʙʘʟʦʶ ʪʘʢʠʭ ʤʦʚ ʷʢ Java, C++, C#, Objective-C, Python, Go, Dart, PHP ʪʘ ʙʘʛʘʪʴʦʭ 

ʽʥʰʠʭ [5]. ɿʛʽʜʥʦ ʨʝʡʪʠʥʛʫ TIOBE - ʉ ʟʘʡʤʘʻ ʧʝʨʰʝ ʤʽʩʮʝ ʟʘ ʧʦʧʫʣʷʨʥʽʩʪʶ ʫ ʩʚʽʪʽ, ʭʦʯʘ ʟʘ 

ʜʘʥʠʤʠ ʽʥʰʠʭ ʨʝʡʪʠʥʛʽʚ, ʥʘʧʨʠʢʣʘʜ GitHub, ʜʘʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʟʘʤʠʢʘʶʯʦʶ ʚ 

ʜʝʩʷʪʮʽ ʣʽʜʝʨʽʚ. 

C++ ʮʝ ñʩʧʘʜʢʦʻʤʝʮʴò ʉ, ʦʩʢʽʣʴʢʠ ʻ ʡʦʛʦ ʤʦʜʠʬʽʢʘʮʽʻʶ. ɻʦʣʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ C++ ʻ 

ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ, ʥʘʷʚʥʦʩʪʽ ʦʙôʻʢʪʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʘʨʘʜʠʛʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʧʝʨʝʚʘʛʘ ʫʪʠʣʽʪʘʨʥʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘʜ ʪʝʦʨʝʪʠʯʥʠʤ ʧʨʠ 

ʡʦʛʦ ʩʪʚʦʨʝʥʥʽ. ɿôʷʚʠʣʘʩʷ ʫ 80-ʭ ʨʦʢʘʭ ʪʘ ʜʦʩʽ ʚʭʦʜʠʪʴ ʚ ʜʝʩʷʪʢʫ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʤʦʚ [2]. ɿʘ 

ʨʝʡʪʠʥʛʦʤ GitHub ʟʘʡʤʘʻ 5 ʧʦʟʠʮʽʶ, ʟʘ ʨʝʡʪʠʥʛʦʤ TIOBE ï 4 ʧʦʟʠʮʽʶ [3]. ɭ ʥʝʟʘʤʽʥʥʦʶ ʪʘʤ, 

ʜʝ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʅʘ ʥʽʡ ʥʘʧʠʩʘʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʛʦʨ, ʜʦʜʘʪʢʽʚ 

(ʥʘʧʨʠʢʣʘʜ Adobe Photoshop, Telegram), ʩʘʡʪʽʚ, ʙʨʘʫʟʝʨʽʚ (ʥʘʧʨʠʢʣʘʜ Chrome), ʝʣʝʤʝʥʪʽʚ ʆʉ, 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ Android, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʙʫʜʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʨʦʟʨʦʙʢʘ ʙʘʟ ʜʘʥʠʭ ʪʘ ʙʝʟʣʽʯ 

ʽʥʰʠʭ ʧʨʦʛʨʘʤ. ɭʜʠʥʠʤ ʤʽʥʫʩʦʤ ʻ ʪʝ, ʱʦ ʮʝ ʯʠ ʥʝ ʥʘʡʩʢʣʘʜʥʽʰʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʯʝʨʝʟ 

ʾʾ ʦʙôʻʤʥʽʩʪʴ ʪʘ ʯʠʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʥʶʘʥʩʽʚ, ʢʦʪʨʽ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʪʘ ʧʘʤôʷʪʘʪʠ. ʅʘ ʜʘʥʠʡ ʯʘʩ 

C++ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʧʦʧʫʣʷʨʥʦʶ ʜʣʷ ʚʠʚʯʝʥʥʷ, ʚʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʘʡʞʝ ʚʩʶʜʠ ʪʘ 

ʤʘʙʫʪʴ ʱʝ ʜʦʚʛʦ ʙʫʜʝ ʟʘʣʠʰʘʪʠʩʷ ʥʘ ʚʝʨʰʠʥʽ ʪʨʝʥʜʽʚ. 

Rust ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʫ 2010 ʨʦʮʽ ʽ ʟ ʪʦʛʦ ʯʘʩʫ ʟʛʽʜʥʦ ʦʩʪʘʥʥʽʭ ʪʝʥʜʝʥʮʽʡ Rust ʰʚʠʜʢʦ 

ʥʘʙʠʨʘʻ ʧʦʧʫʣʷʨʥʽʩʪʴ. ɿʛʽʜʥʦ ʨʝʡʪʠʥʛʫ GitHub ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 14 ʤʽʩʮʽ [2]. ɿʛʽʜʥʦ ʨʝʡʪʠʥʽʚ 

Stack Overflow ʧʦ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʪʘ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘʡʤʘʻ ʧʝʨʰʝ 

ʤʽʩʮʝ [8]. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʯʠʤʘʣʦ ʬʘʭʽʚʮʽʚ ʧʨʠʧʠʩʫʶʪʴ ʮʽʡ ʥʠʟʴʢʦʨʽʚʥʝʚʽʡ ʤʦʚʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʪʘʪʫʩ ñʧʦʪʝʥʮʽʡʥʦʛʦ ʚʙʠʚʮʽ ʉ++ò, ʦʩʢʽʣʴʢʠ ʟʘ ʟʘʤʽʨʘʤʠ Benchmarks Game 

Rust ʚʞʝ ʦʙʽʛʥʘʚ ʉ++ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʨʠ ʪʦʤʫ ʚʽʥ ʻ ʙʽʣʴʰ ʟʘʭʠʱʝʥʠʤ, ʧʨʦʩʪʠʤ, ʤʘʻ 

ʙʽʣʴʰʠʡ ʬʫʥʢʮʽʦʥʘʣ ʪʘ ʙʽʣʴʰ ʣʘʢʦʥʽʯʥʠʡ ʢʦʜ [7]. ʎʶ ʤʦʚʫ ʪʘʢʦʞ ʤʦʞʥʘ ʧʦʯʠʥʘʪʠ ʚʠʚʯʘʪʠ 

ʦʩʢʽʣʴʢʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʚʦʥʘ ʤʦʞʣʠʚʦ ʚʠʪʽʩʥʠʪʴ ʉ++, ʭʦʯ ʽ ʚʽʜʙʫʜʝʪʴʩʷ ʮʝ ʥʝʩʢʦʨʦ ʦʩʢʽʣʴʢʠ 

ʯʠʤʘʣʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʧʠʩʘʥʦ ʩʘʤʝ ʧʽʜ ʉ++. 

ɺʠʩʥʦʚʦʢ. ʅʠʟʴʢʦʨʽʚʥʝʚʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʙʫʣʠ, ʻ ʽ ʟʘʣʠʰʠʪʴʩʷ ʚ IT ʽʥʜʫʩʪʨʽʾ ʱʝ 

ʥʘʜʦʚʛʦ, ʷʢʱʦ ʚʟʘʛʘʣʽ ʢʦʣʠʩʴ ʟ ʥʝʾ ʧʽʜʫʪʴ, ʦʩʢʽʣʴʢʠ ʻ ʬʘʢʪʠʯʥʦ ʥʝʟʘʤʽʥʥʠʤʠ. ɿʘ ʜʦʚʛʠʡ ʯʘʩ 

(ʙʽʣʴʰʝ 70 ʨʦʢʽʚ) ʽʩʥʫʚʘʥʥʷ ʚʦʥʠ ʧʨʦʡʰʣʠ ʩʢʣʘʜʥʠʡ ʰʣʷʭ ʝʚʦʣʶʮʽʾ ʟʘʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ 

ʧʦʪʨʝʙ ʧʨʦʛʨʘʤʽʩʪʽʚ. ʃʠʰʝ ʥʘ ʥʠʭ ʤʦʞʥʘ ʥʘʧʠʩʘʪʠ ʷʢʽʩʥʽ ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʜʨʘʡʚʝʨʠ, 

ʘʥʪʠʚʽʨʫʩʠ, ʢʦʤʧʽʣʷʪʦʨʠ, ʚʝʣʠʢʽ ʟʘ ʦʙʩʷʛʦʤ ʥʝʦʙʭʽʜʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽʛʨʠ ʪʘ ʥʦʚʽ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɭʜʠʥʠʤ ʾʭʥʽʤ ʚʽʜʥʦʩʥʠʤ ʤʽʥʫʩʦʤ ʻ ʚʠʩʦʢʘ ʩʢʣʘʜʥʽʩʪʴ ʫ ʚʠʚʯʝʥʥʽ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ. ɿʚʘʞʘʶʯʠ ʥʘ ʨʝʡʪʠʥʛʠ ʘʚʪʦʨʠʪʝʪʥʠʭ ʩʘʡʪʽʚ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʷʢʱʦ ʚʠ ʙʘʞʘʻʪʝ ʚʠʚʯʘʪʠ ʥʦʚʫ ʥʠʟʴʢʦʨʽʚʥʝʚʫ ʤʦʚʫ ʧʨʦʛʨʘʤʫʥʥʷ, ʪʦ ʢʨʘʱʝ ʦʙʠʨʘʪʠ ʉ++, ʷʢʠʡ 

ʱʝ ʪʦʯʥʦ ʥʝ ʩʢʦʨʦ ʟʽʡʜʝ ʟ ʚʝʨʰʠʥʠ ʪʨʝʥʜʽʚ, ʘʙʦ ʥʝʢʚʘʧʥʦ ʧʦʯʠʥʘʪʠ ʚʠʚʯʘʪʠ Rust, ʷʢʠʡ 

ʡʤʦʚʽʨʥʽʰʝ ʚʩʴʦʛʦ ʩʢʦʨʦ ʪʘʢʦʞ ʙʫʜʝ ʪʘʤ. ɺʠʚʯʠʚʰʠ ʾʭ, ʚʠ ʤʘʪʠʤʝʪʝ ʚʠʩʦʢʽ ʰʘʥʩʠ ʧʦʪʨʘʧʠʪʠ 

ʚ IT ʽʥʜʫʩʪʨʽʶ. 
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ʊɺʆʈʏɸ ʉɸʄʆɸʂʊʋɸʃɯɿɸʎɯʗ ɺʏʀʊɽʃʗ ɯʉʊʆʈɯɰ 

 

ɹʫʙʝʥʦʚʘ ʉ.ʈ. 

ʉʪʫʜʝʥʪʢʘ IV ʢʫʨʩʫ 

 

ʇʦʧʨʠ ʥʘʷʚʥʽʩʪʴ ʥʠʟʢʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʧʨʦʙʣʝʤʠ ʪʚʦʨʯʦʾ ʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʾ ʚʯʠʪʝʣʷ 

ʧʠʪʘʥʥʷ ʽ ʜʦʩʽ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ. ɸʜʞʝ ʟʤʽʥʶʶʪʴʩʷ ʫʤʦʚʠ ʟʘ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʜʘʛʦʛʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ. ʅʘʩʘʤʧʝʨʝʜ ʚʦʥʠ ʧʦʚôʷʟʘʥʽ ʟ: ʦʩʚʽʪʥʽʤʠ ʧʨʦʮʝʩʘʤʠ (ʚʧʨʦʚʘʜʞʝʥʥʷʤ 

ʢʦʥʮʝʧʮʽʾ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ; ʧʝʨʝʦʩʤʠʩʣʝʥʥʷʤ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʭ ʧʨʘʚʜʠʚʦʩʪʽ; 

ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʦʣʦʜʽʥʥʷ ʟʥʘʥʥʷʤʠ ʟ ʧʩʠʭʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʧʽʜʣʽʪʢʦʚʦʾ ʧʩʠʭʦʣʦʛʽʾ, ʢʦʞʥʦʤʫ ʧʨʘʢʪʠʢʫʶʯʦʤʫ ʧʝʜʘʛʦʛʫ), ʧʦʣʽʪʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ (ʟʘʪʷʞʥʽ 

ʚʦʻʥʥʽ ʜʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘ ʾʭ ʥʘʩʣʽʜʢʠ) ʪʘ ʩʫʩʧʽʣʴʥʠʤʠ ʧʨʦʮʝʩʘʤʠ (ʟʜʘʪʥʽʩʪʴ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʢʘʨʘʥʪʠʥʥʠʭ ʫʤʦʚ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ ʉovid-19).  

ɺ ʮʠʭ ʫʤʦʚʘʭ ʧʦʩʪʘʻ ʨʷʜ ʚʠʤʦʛ  ʜʦ ʧʨʦʬʝʩʽʡʥʦ-ʢʦʤʧʝʪʝʥʪʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ (ʥʘʧʨʠʢʣʘʜ, ʝʤʧʘʪʽʾ) ʧʝʜʘʛʦʛʽʚ. ʂʣʶʯʦʚʫ ʧʦʟʠʮʽʶ ʚ ʮʴʦʤʫ 

ʚʽʜʽʛʨʘʻ ʪʚʦʨʯʘ ʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʷ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʯʠ ʚʞʝ ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʧʝʜʘʛʦʛʘ. 

ɺʠʚʯʝʥʥʶ ʧʠʪʘʥʥʶ ʪʚʦʨʯʦʾ ʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʾ ʚʯʠʪʝʣʷ ʧʨʠʜʽʣʠʚ ʫʚʘʛʫ ɽʜʫʘʨʜ 

ʇʦʤʠʪʢʽʥ. ɼʦʩʣʽʜʥʠʢ ʧʦʨʷʜ ʟ ʧʨʦʙʣʝʤʦʶ ʪʚʦʨʯʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʜʫʭʦʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʠʜʽʣʷʻ 

ʧʨʦʙʣʝʤʠ ʥʝ ʧʨʝʩʪʠʞʥʦʩʪʽ ʧʨʦʬʝʩʽʾ ʚʯʠʪʝʣʷ, ʟʥʝʮʽʥʝʥʥʷ ʡʦʛʦ ʚʧʣʠʚʫ ʪʘ ʟʥʘʯʝʥʥʷ, ʚʽʜʚʝʜʝʥʦʾ 

ʨʦʣʽ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʟʘʛʘʣʦʤ [4,5]. 

ʇʨʦʮʝʩ ʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʾ ʩʪʘʚ ʪʘʢʦʞ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ ʆ. 

ɸʫʰʝʚʦʾ, ɸ. ʃʽʩʥʠʯʝʥʢʦ, ɯ. ʇʦʪʦʮʴʢʦʾ, ʉ. ʐʚʠʜʢʦʾ ʪʘ ʨʷʜʫ ʽʥ. [1,2,5,7] 

ʊʝʨʤʽʥ çʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʷè, ʟʘ ʄʘʩʣʦʫ, ʻ ʙʘʛʘʪʦʛʨʘʥʥʠʤ. ʅʘʩʘʤʧʝʨʝʜ ʦʟʥʘʯʘʻ ʧʨʦʮʝʩ, 

ʨʫʭ ʚ ʥʘʧʨʷʤʢʫ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʙʝʟʟʘʧʝʨʝʯʥʫ ʚʽʜʜʘʥʽʩʪʴ ʩʚʦʾʡ ʩʧʨʘʚʽ. ʆʟʥʘʢʠ 

ʪʚʦʨʯʦʾ ʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʾ ʻ ʬʘʢʪʠʯʥʦ ʦʟʥʘʢʘʤʠ ʽʜʝʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʘ [6].  

ʂʣʶʯʦʚʠʤ ʧʦʥʷʪʪʷʤʠ ʚ ʧʨʦʮʝʩʽ ʪʚʦʨʯʦʾ ʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʾ ʚʽʜʽʛʨʘʻ ʧʩʠʭʦʣʦʛʽʯʥʠʡ 

ʧʦʨʪʨʝʪ ʚʯʠʪʝʣʷ. ɿʘ ʧʩʠʭʦʣʦʛʽʯʥʠʤ ʧʦʨʪʨʝʪʦʤ, ʩʪʚʦʨʝʥʠʤ ɸ.ʄʘʩʣʦʫ, ʩʘʤʦʘʢʪʫʘʢʪʫʘʣʽʟʦʚʘʥʘ 

ʦʩʦʙʠʩʪʽʩʪʴ (ʉɸʆ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʪʘʢʠʤʠ ʨʠʩʘʤʠ: 1) ʧʨʦʩʪʦʪʘ, ʧʨʠʨʦʜʥʽʩʪʴ ʷʢ ʫ 

ʧʦʚʝʜʽʥʮʽ, ʪʘʢ i ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʩʚiʪi, ʜʫʤʢʘʭ, ʧʨʘʛʥʝʥʥʷʭ. ʉɸʆ ʥʝ ʜʽʻ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʝʬʝʢʪʫ; 2) ʧʝʨʝʚʘʞʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʩʚiʪʫ, ʘ ʥʝ ʜʦ ʩʚʦʻʾ ʦʩʦʙʠ, ʚiʜʩʫʪʥiʩʪʴ ʝʛʦʮʝʥʪpʠʟʤʫ; 3) 

ʥʘʷʚʥiʩʪʴ ʩʧpʘʚʠ, ʫ ʷʢʫ ʉɸʆ ʚipʠʪʴ, ʷʢiʡ ʚʦʥʘ ʚiʜʜʘʥʘ. ʂʦʣʠ ʪʘʢʘ ʣʶʜʠʥʘ ʢʘʞʝ: "ʤʦʷ pʦʙʦʪʘ", 

ʮʝ ʦʟʥʘʯʘʻ: "ʤʦʷ ʤiʩiʷ ʫ ʞʠʪʪi; 4) ʉɸʆ ʚiʜʜʘʻ ʧʝpʝʚʘʛʫ ʦʙôʻʢʪʠʚʥʠʤ, ʘ ʥʝ ʝʤʦʮiʡʥʠʤ ʦʮiʥʢʘʤ; 

5) ʪʚʦpʯi ʟʜʽʙʥʦʩʪʽ ʚ ʪiʡ ʯʠ iʥʰiʡ ʛʘʣʫʟʽ (ʭʫʜʦʞʥi, ʥʘʫʢʦʚi, ʪʘ iʥ.); 6) ʙiʣʴʰʘ, ʥiʞ ʫ iʥʰʠʭ 

ʣʶʜʝʡ ʟʜʘʪʥiʩʪʴ ʚiʜʯʫʚʘʪʠ pʘʜiʩʪʴ ʪʘ ʱʘʩʪʷ; ʚʦʥʠ ʤʘʶʪʴ ʰʠʨʰʽ iʥʪʝpʝʩʠ, ʛʣʠʙʰʝ ʚiʜʯʫʚʘʶʪʴ 

ʢpʘʩʫ ʩʚiʪʫ, ʤʝʥʰʝ ʩʪpʘʞʜʘʶʪʴ ʚiʜ ʥʫʜʴʛʠ, ʚiʜʯʘʶ, ʚiʜʩʫʪʥʦʩʪi ʤʝʪʠ; 7) ʧiʜʚʠʱʝʥʘ ʟʜʘʪʥiʩʪʴ 

ʜʦ ʣʶʙʦʚi, ʜʦ ʛʣʠʙʠʥʥʦʛʦ ʦʩʦʙʠʩʪʦʛʦ ʟʚôʷʟʢʫ ʟ ʣʶʜʴʤʠ; 8) ʜʝʤʦʢpʘʪʠʯʥiʩʪʴ, ʚiʜʯʫʪʪʷ 

iʜʝʥʪʠʯʥʦʩʪi ʟ ʣʶʜʩʪʚʦʤ; 9) ʧʦʚʘʛʘ ʜʦ ʩʝʙʝ ʪʘ iʥʰʠʭ, ʩʭʠʣʴʥiʩʪʴ ʜʦ ʬiʣʦʩʦʬʩʴʢʦʛʦ ʛʫʤʦpʫ[4]. 

ɺʨʘʭʦʚʫʶʯʠ ʟʘʟʥʘʯʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʨʽʙʥʦ ʚʽʜʟʥʘʯʠʪʠ ʪʘʢʦʞ ʽ ʩʧʝʮʠʬʽʢʫ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʽʩʪʦʨʽʾ. ɸʜʞʝ, ʜʦ ʥʴʦʛʦ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʚʠʭʦʚʘʥʥʷ ʧʦʯʫʪʪʷ ʧʘʪʨʽʦʪʠʟʤʫ, ʚʽʥ ʧʦʚʠʥʝʥ ʙʫʪʠ ʝʤʧʘʪʦʤ ʪʘ ʩʠʤʧʘʪʠʟʫʚʘʪʠ ʽʩʪʦʨʠʯʥʠʤ 

ʦʩʦʙʠʩʪʦʩʪʷʤ. ʇʨʦʮʝʩ ʚʠʢʣʘʜʘʥʥʷ ʧʨʝʜʤʝʪʫ ʧʦʚʠʥʝʥ ʚʽʜʙʫʚʘʪʠʩʷ ʦʧʠʨʘʶʯʠʩʴ ʥʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ. ɸʜʞʝ, ʽʩʪʦʨʽʷ ï ʥʘʫʢʘ ʷʢʘ ʯʘʩʪʦ 

ʪʷʞʽʻ ʜʦ ʟʤʽʥ, ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʧʦʨʽʚʥʷʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

(ʧʨʦʮʝʩʠ ʥʝ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʝʟ ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ). ɹʽʣʴʰʝ ʪʦʛʦ, ʚ ʫʤʦʚʘʭ 

ʩʴʦʛʦʜʝʥʥʷ, ʢʦʣʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʥʘʙʫʚʘʻ ʽʥʰʠʭ ʬʦʨʤ (ʚʽʜʜʘʣʝʥʝ ʥʘʚʯʘʥʥʷ), ʚʪʨʘʯʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʫʯʥʽʚ, ʧʝʨʝʜʙʘʯʘʻ ʚʝʣʠʢʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪʥʠʭ ʜʽʡ ʟʽ ʩʪʦʨʦʥʠ 

ʧʝʜʘʛʦʛʘ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʥʝ ʣʠʰʝ ʪʚʦʨʯʦʾ ʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʾ ʧʝʜʘʛʦʛʘ, ʘʣʝ ʡ ʧʝʨʝʛʣʷʜʫ ʡʦʛʦ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʧʦʨʪʨʝʪʘ.  
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ɺʘʚʽʣʦʚʘ ɺ. 

ʩʪʫʜʝʥʪʢʘ 

ɹʦʥʜʘʨʝʥʢʦ ʆ.ʖ. 

ʢ.ʙ.ʥ. 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ 

 

ʉʫʢʫʧʥʽʩʪʴ ʟʚʫʢʽʚ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʟʦʚʥʽʰʥʴʦʛʦ ʰʫʤʫ ʤʘʻ ʰʢʽʜʣʠʚʫ ʪʘ ʧʦʜʨʘʟʥʶʶʯʫ 

ʜʽʶ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ, ʟʥʠʞʫʶʯʠ ʾʾ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ [4; 8]. ʗʢ ʧʨʘʚʠʣʦ, ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʠʤ ʻ 

ʟʚʫʢ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɼʦʧʫʩʪʠʤʠʤ, ʥʠʥʽ, ʚʚʘʞʘʶʪʴ ʨʽʚʝʥʴ ʟʚʫʢʫ ʫ 55 ʜɹ, 

ʤʘʢʩʠʤʘʣʴʥʠʡ ï 70 ʜɹ; ʫ ʥʽʯʥʠʡ ʯʘʩ ï 45 ʜɹ. ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ʰʫʤʫ ʟ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ ʤʘʻ ʪʘʢʦʞ ʽ ʩʦʮʽʘʣʴʥʝ ʟʥʘʯʝʥʥʷ [1, 5]. ʐʫʤʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʢʨʽʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʥʠʟʢʦʶ ʬʦʨʤʫʣ, ʦʜʥʘʢ ʦʪʨʠʤʘʥʠʡ ʧʦʢʘʟʥʠʢ, 

ʧʝʚʥʠʤ ʯʠʥʦʤ, ʙʫʜʝ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ [3]. ɼʣʷ ʥʽʚʝʣʶʚʘʥʥʷ ʰʫʤʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ. ɻʘʟʦʥʠ ʪʘ ʚʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ ʪʘʢʦʞ, ʧʝʚʥʠʤ ʯʠʥʦʤ, 

ʟʤʝʥʰʫʻ ʰʫʤʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ [5]. 

ɺʩʪʘʥʦʚʣʶʚʘʣʠ ʨʽʚʝʥʴ ʰʫʤʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʜʽʣʷʥʢʘʭ ʜʚʦʭ ʚʫʣʠʮʴ ʮʝʥʪʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʤ. ʆʜʝʩʠ (ʇʨʠʤʦʨʩʴʢʠʡ ʨʘʡʦʥ), ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʞʠʪʣʦʚʽ ʙʫʜʠʥʢʠ, ʜʝʢʽʣʴʢʘ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʪʘ ʷʢʠʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʢʦʨʠʩʪʫʶʪʴʩʷ ʨʝʢʨʝʘʥʪʠ ʽ ʪʫʨʠʩʪʠ.  

ɿʘ ʬʦʨʤʫʣʦʶ: LAʝʢʚ = 10 lgQ + 13.3 lgV + 4 lg(1 + ʨ) + ȹLA1 + ȹLA2 + 15 ʨʦʟʨʘʭʦʚʫʚʘʣʠ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʰʫʤʫ ʚʽʜ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ [3, 9]. 

ɿʘ ʬʦʨʤʫʣʦʶ: LAʪʝʨ = LAʝʢʚ ï ȹLɸʧʦʚ ï ȹLɸʚʽʜ ï ȹLɸʟʝʣ ï ȹLɸʝʢʨ, ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʦʨʤʫʣʠ: ȹLɸʚʽʜ = 10ĬlgĬr/ r0 ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʦʯʽʢʫʚʘʥʠʡ ʨʽʚʝʥʴ ʰʫʤʫ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ ʞʠʪʣʦʚʠʭ 

ʙʫʜʠʥʢʽʚ [7, 9]. 

ʈʽʚʝʥʴ ʰʫʤʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚʽʜ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚʠʟʥʘʯʘʣʠ ʥʘ ʚʫʣʠʮʽ 

ʈʽʰʝʣʴʻʚʩʴʢʽʡ (ʥʘ ʨʦʟʽ ʟ ʚʫʣ. ɭʚʨʝʡʩʴʢʦʶ). ʎʝ ʟʨʫʯʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʘʨʪʝʨʽʷ, ʷʢʘ ʟôʻʜʥʫʻ 

ʟʘʣʽʟʥʠʯʥʠʡ ʚʦʢʟʘʣ ʪʘ ʽʩʪʦʨʠʯʥʠʡ ʮʝʥʪʨ ʤʽʩʪʘ ʆʜʝʩʠ. ʗʚʣʷʻ ʩʦʙʦʶ ʜʦʨʦʛʫ ʽʟ ʯʦʪʠʨʤʘ 

ʩʤʫʛʘʤʠ, ʽʟ ʘʩʬʘʣʴʪʦʚʠʤ (ʧʦʜʝʢʫʜʠ ʙʨʫʢʽʚʢʦʚʠʤ) ʧʦʢʨʠʪʪʷʤ. ʈʫʭ ʨʝʛʫʣʶʻʪʴʩʷ ʩʚʽʪʣʦʬʦʨʘʤʠ. 

ʋ ʯʘʩ-ʧʽʢ ʥʘʷʚʥʽ ʟʘʪʦʨʠ. ʆʟʝʣʝʥʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʝ, ʧʝʨʝʚʘʞʥʦ, ʦʜʥʦʨʷʜʥʠʤʠ ʘʣʝʷʤʠ ʟ 

Plathanus orientalis L. ʧʦ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʚʫʣʠʮʽ. ɼʝʨʝʚʘ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʽ, ʚ ʥʝʧʦʛʘʥʦʤʫ 

ʩʘʥʽʪʘʨʥʦʤʫ ʩʪʘʥʽ, ʟ ʨʦʟʣʦʛʦʶ ʢʨʦʥʦʶ. ʉʪʚʦʨʶʶʪʴ, ʟʜʝʙʽʣʴʰʦʛʦ, ʛʘʨʥʝ ʟʘʪʽʥʝʥʥʷ ʧʽʜ ʯʘʩ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʝ, ʧʦʜʝʢʫʜʠ, ʝʢʟʝʤʧʣʷʨʘʤʠ 

Picea pungens Engelm, ʱʦ, ʚʪʽʤ, ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ, ʘ ʪʘʢʦʞ ï ʨʽʟʥʠʤʠ ʟʘ 

ʨʦʟʤʽʨʘʤʠ ʛʦʨʰʢʘʤʠ, ʢʘʰʧʦ ʪʘ ʢʦʥʪʝʡʥʝʨʘʤʠ ʟ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʢʚʽʪʘʤʠ. 

ɺʫʣʠʮʷ ʇʦʣʴʩʢʘ ï ʽʟ ʘʩʬʘʣʴʪʦʚʠʤ ʧʦʢʨʠʪʪʷʤ, ʤʘʻ ʜʚʽ ʩʤʫʛʠ. ʈʫʭ ʨʝʛʫʣʴʦʚʘʥʠʡ. 

ʆʟʝʣʝʥʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʝ, ʧʝʨʝʚʘʞʥʦ, ʜʦʨʦʩʣʠʤʠ ʝʢʟʝʤʧʣʷʨʘʤʠ ʚʠʜʽʚ Styphnolobium 

japonicum (L.) Schott., Robinia pseudoacacia L., Acer platanoides L. ʅʘʷʚʥʽ ʽ ʦʩʦʙʠʥʠ ʮʠʭ ʚʠʜʽʚ, 

ʚʽʢʦʤ ʜʦ 10 ʨʦʢʽʚ. ʇʽʜʯʘʩ, ʢʨʦʥʠ ʜʦʨʦʩʣʠʭ ʜʝʨʝʚ ʟʤʠʢʘʶʪʴʩʷ, ʩʪʚʦʨʶʶʯʠ ʟʘʪʽʥʦʢ ʥʘʜ ʰʦʩʝ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ LAʝʢʚ ʜʣʷ ʚʫʣʠʮʽ ʈʽʰʝʣʴʻʚʩʴʢʦʾ ʜʦʨʽʚʥʶʻ 71,53 ʜɹ, ʜʣʷ ʚʫʣʠʮʽ 

ʇʦʣʴʩʴʢʦʾ ï 73,77 ʜɹ. LAʪʝʨ ï ʜʣʷ ʚʫʣʠʮʽ ʈʽʰʝʣʴʻʚʩʴʢʦʾ ʜʦʨʽʚʥʶʻ 62,78 ʜɹ, ʜʣʷ ʚʫʣʠʮʽ 

ʇʦʣʴʩʴʢʦʾ ï 65,02 ʜɹ. 

ɺʩʪʘʥʦʚʣʝʥʝ ʰʫʤʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʫʣʠʮʷʭ ʇʨʠʤʦʨʩʴʢʦʛʦ ʨʘʡʦʥʫ ʤ. ʆʜʝʩʠ ʻ 

ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʩʝʣʽʪʝʙʥʠʭ ʪʝʨʠʪʦʨʽʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʦʧʘʢʝʪʽʚ, ʱʦ ʟʤʝʥʰʫʶʪʴ ʨʽʚʝʥʴ ʰʫʤʫ 

ʫ ʙʫʜʠʥʢʘʭ, ʧʽʜʯʘʩ ʚʠʢʣʠʢʘʻ ʜʠʩʛʘʨʤʦʥʽʶ ʽʟ ʽʩʪʦʨʠʯʥʠʤʠ ʙʫʜʽʚʣʷʤʠ ʪʘ ʧʘʤôʷʪʢʘʤʠ 

ʘʨʭʽʪʝʢʪʫʨʠ ʪʫʪ. ɯʩʥʫʶʯʽ ʝʣʝʤʝʥʪʠ ʦʟʝʣʝʥʝʥʥʷ ʚ ʮʴʦʤʫ ʨʘʡʦʥʽ, ʥʘʚʽʪʴ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ 

çʦʩʪʨʦʚʘ ʪʝʧʣʘè ʜʣʷ ʤʽʩʪʘ, ʱʦ ʧʦʜʦʚʞʫʻ ʚʝʛʝʪʘʮʽʶ ʨʦʩʣʠʥ, ʻ ʜʦʚʦʣʽ ʜʝʢʦʨʘʪʠʚʥʠʤʠ, 

ʩʪʚʦʨʶʶʪʴ ʟʘʪʽʥʦʢ ʫ ʩʧʝʢʦʪʥʽ ʜʥʽ, ʧʨʦʪʝ ʥʝ ʤʦʞʫʪʴ ʧʨʦʪʠʩʪʦʷʪʠ ʰʫʤʦʚʦʤʫ ʟʘʙʨʫʜʥʝʥʥʶ ʪʫʪ. 

ʈʦʟʨʦʙʢʘ ʢʣʘʩʠʯʥʠʭ ʟʝʣʝʥʠʭ ʩʤʫʛ ʥʝʤʦʞʣʠʚʘ. ʗʢ ʦʜʠʥ ʟ ʥʘʧʨʷʤʢʽʚ ʢʦʨʝʢʮʽʾ 
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ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʨʙʦʩʝʨʝʜʦʚʠʱʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʨʦʙʣʝʤʠ ʰʫʤʦʚʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʽʜ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʫʪ, ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ ʝʣʝʤʝʥʪʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʦʟʝʣʝʥʝʥʥʷ [2, 6]. ɿ ʦʛʣʷʜʫ ʥʘ ʚʽʟʫʘʣʴʥʫ ʮʽʥʥʽʩʪʴ ʽʩʪʦʨʠʯʥʠʭ ʙʫʜʽʚʝʣʴ, ʙʽʣʴʰʫ ʫʚʘʛʫ ʧʨʠ 

ʦʟʝʣʝʥʝʥʥʽ ʟʚʝʨʥʫʪʠ ʥʘ ʩʫʯʘʩʥʫ ʟʘʙʫʜʦʚʫ. 
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ɹʫʜʠʚʝʣʴʥʠʢ, 1989. ï 160 ʩ. 

8. ʊʢʘʯ ʅ.ʆ. ʆʮʽʥʢʘ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʩʪʘʥ 

ʰʫʤʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʩʝʣʴʙʠʱʥʠʭ ʪʝʨʠʪʦʨʽʡ // ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʝʨʪʘʮʽʾ ʥʘ ʟʜʦʙʫʪʪʷ 

ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ. ï ʂʨʝʤʝʥʯʫʢ ï 2015. ï 25 ʩ. 

9. ʑʝʨʙʠʥʘ ɽ.ɺ. ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʰʫʤʦʚʦʡ ʨʝʞʠʤ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɽ.ɺ. ʑʝʨʙʠʥʘ, ɸ.ʀ. ʈʝʥʮ, ɸ.ʉ. ʄʘʨʰʘʣʢʦʚʠʯ ; ʄ-ʚʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩ. ʌʝʜʝʨʘʮʠʠ, ʌɻɹʆʋ ɺʇʆ çʄʦʩʢ. ʛʦʩ. ʩʪʨʦʠʪ. ʫʥ-ʪè. ð ʄʦʩʢʚʘ: 

ʄɻʉʋ, 2013. ð 72 ʩ. 
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Biological sciences 

 

ɻɽʈɹɸʈʅɯ ɿɹʆʈʀ ʌɯʃɯʇʇɸ ɿɸʃʔʎʄɸʅɸ ɺ ɯʉʊʆʈʀʏʅɯʁ ʂʆʃɽʂʎɯɰ 

ɽ.ɽ. ʃɯʅɼɽʄɸʅʅɸ ɻɽʈɹɸʈɯʖ ʆɼɽʉʔʂʆɻʆ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ʋʅɯɺɽʈʉʀʊɽʊʋ 

ɯʄɽʅɯ ɯ.ɯ. ʄɽʏʅʀʂʆɺɸ (MSUD) 

 

ɺʘʩʠʣʴʻʚʘ ʊ.ɺ.1 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ʂʦʚʘʣʝʥʢʦ ʉ.ɻ.1 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ʅʝʤʝʨʮʘʣʦʚ ɺ.ɺ.2 

ʢ.ʙ.ʥ., ʧʨʦʬʝʩʦʨ 

ɹʦʥʜʘʨʝʥʢʦ ʆ.ʖ.1 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ. 
1ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ, ʙʽʦʣʦʛʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ, 

ʢʘʬʝʜʨʘ ʙʦʪʘʥʽʢʠ, ʐʘʤʧʘʥʩʴʢʠʡ ʧʨʦʚ., 2, ʆʜʝʩʘ, 65058 
2 ʂɿɺʆ çʆʜʝʩʴʢʘ ʘʢʘʜʝʤʽʷ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽè, ʢʘʬʝʜʨʘ ʤʝʪʦʜʠʢʠ 

ʚʠʢʣʘʜʘʥʥʷ ʽ ʟʤʽʩʪʫ ʦʩʚʽʪʠ, ʧʨʦʚ. ʅʘʭʽʤʦʚʘ, 7, ʆʜʝʩʘ, 65029 

 

ɻʝʨʙʘʨʽʾ ï ʮʝ ʫʩʪʘʥʦʚʠ, ʱʦ ʻ ʥʘʜʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʧʝʨʚʠʥʥʠʭ ʙʦʪʘʥʽʯʥʠʭ ʜʘʥʠʭ. ɰʭ 

ʬʫʥʢʮʽʷʤʠ ʻ: ʥʘʜʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʬʣʦʨʠʩʪʠʢʦ-ʪʘʢʩʦʥʦʤʽʯʥʠʭ, ʙʽʦʛʝʦʛʨʘʬʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʩʦʟʦʣʦʛʽʯʥʠʭ ʪʘ 

ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʟʙʝʨʝʞʝʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙËʻʢʪʽʚ ʩʧʘʜʱʠʥʠ (ʾʭ 

ʬʽʟʠʯʥʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʬʦʨʤʠ ʽ ʟʤʽʩʪʫ) ʚ ʤʫʟʝʦʣʦʛʽʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ [3] .  

ɻʝʨʙʘʨʽʡ ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ (MSUD), 

ʟʘʥʝʩʝʥʦ ʜʦ ʧʝʨʝʣʽʢʫ ʦʙôʻʢʪʽʚ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʥʘʮʽʦʥʘʣʴʥʝ ʥʘʜʙʘʥʥʷ ʋʢʨʘʾʥʠ [1, 2]. ɼʦ ʡʦʛʦ 

ʩʢʣʘʜʫ ʚʭʦʜʠʪʴ ʜʝʢʽʣʴʢʘ ʽʩʪʦʨʠʯʥʠʭ ʛʝʨʙʘʨʥʠʭ ʢʦʣʝʢʮʽʡ, ʟʦʢʨʝʤʘ, ʛʝʨʙʘʨʽʡ ɽ.ɽ. ʃʽʥʜʝʤʘʥʥʘ. 

ʋ ʛʝʨʙʘʨʥʽʡ ʢʦʣʝʢʮʽʾ  ɽ.ɽ. ʃʽʥʜʝʤʘʥʥʘ  ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʙʦʨʠ ʧʦʥʘʜ 400 ʜʦʩʣʽʜʥʠʢʽʚ ʽʟ ʨʽʟʥʠʭ 

ʢʫʪʦʯʢʽʚ ʟʝʤʥʦʾ ʢʫʣʽ: ʥʘʡʙʽʣʴʰʝ ï ʟ ɭʚʨʦʧʠ, ʘʣʝ ʻ ʽ ʛʝʨʙʘʨʥʽ ʟʙʦʨʠ ʟ ɸʟʽʾ, ɸʤʝʨʠʢʠ ʪʘ ɸʬʨʠʢʠ 

[4]. ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʯʽʣʴʥʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʟʙʦʨʠ ʌʽʣʽʧʧʘ ɿʘʣʴʮʤʘʥʘ, 240-ʨʽʯʯʷ ʟ ʜʥʷ 

ʥʘʨʦʜʞʝʥʥʷ ʷʢʦʛʦ ʚʠʧʦʚʥʶʻʪʴʩʷ ʮʴʦʛʦ ʨʦʢʫ.      

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʢʦʨʦʪʢʦ ʦʧʨʠʣʶʜʥʠʪʠ ʙʽʦʛʨʘʬʽʯʥʽ  ʜʘʥʽ ʌʽʣʽʧʧʘ ɿʘʣʴʮʤʘʥʘ, 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʡʦʛʦ ʛʝʨʙʘʨʥʽ ʟʙʦʨʠ ʽʟ ʢʦʣʝʢʮʽʾ ɽ.ɽ. ʃʽʥʜʝʤʘʥʥʘ (MSUD) ʪʘ ʫʪʦʯʥʠʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʜʘʪ ʞʠʪʪʷ ʪʘ ʟʥʘʭʦʜʞʝʥʥʷ ʡʦʛʦ ʟʙʦʨʽʚ.  

ʌʽʣʽʧʧ ɿʘʣʴʮʤʘʥ (Philipp Salzmann, 1781-1851) ï ʥʽʤʝʮʴʢʠʡ ʣʽʢʘʨ, ʟʦʦʣʦʛ (ʝʥʪʦʤʦʣʦʛ), 

ʢʦʣʝʢʪʦʨ ʨʦʩʣʠʥ ʥʘʨʦʜʠʚʩʷ ʚ ɽʨʬʫʨʪʽ ʫ ʨʦʜʠʥʽ ʟʘʩʥʦʚʥʠʢʘ ʐʥʝʬʝʥʪʘʣʴʩʴʢʦʾ ʰʢʦʣʠ ʫ 

ɺʘʣʴʪʝʨʩʭʘʫʟʝʥʽ ʍʨʽʩʪʽʷʥʘ ɻʦʪʪʛʽʣʴʬʘ ɿʘʣʴʮʤʘʥʘ. ʋ ʨʦʙʦʪʽ ʂ. ʉʫʪʦʨʘ (K. Sutor) ʚʢʘʟʫʻʪʴʩʷ, 

ʱʦ ʜʘʪʦʶ ʩʤʝʨʪʽ ʌ. ɿʘʣʴʮʤʘʥʘ ʪʨʝʙʘ ʚʚʘʞʘʪʠ 11-ʪʝ ʪʨʘʚʥʷ 1852 ʽ ʥʘʚʝʜʝʥʠʡ ʤʘʡʞʝ ʚ ʫʩʽʭ 

ʜʞʝʨʝʣʘʭ ʨʽʢ ʩʤʝʨʪʽ ʜʦʩʣʽʜʥʠʢʘ ï 1851, ʥʝ ʻ ʜʦʩʪʦʚʽʨʥʠʤ [6]. 

ʌ. ɿʘʣʴʮʤʘʥ ʚʯʠʚʩʷ ʤʝʜʠʮʠʥʽ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ɻʝʪʪʽʥʛʝʥʫ (1800-1801), ɺʽʜʥʷ, ɻʘʣʣʝ 

(1803-1805), ʇʘʨʠʞʫ. ʋ 1806 ʨ. ʚʽʥ ʧʝʨʝʾʭʘʚ ʜʦ ʄʦʥʧʝʣʴʻ, ʢʫʜʠ ʧʦʚʝʨʪʘʚʩʷ ʽʟ ʩʚʦʾʭ 

ʧʦʜʦʨʦʞʝʡ ʽ ʜʝ ʩʢʽʥʯʠʣʦʩʷ ʡʦʛʦ ʞʠʪʪʷ. ʌʽʣʽʧʧ ɿʘʣʴʮʤʘʥ ʙʘʛʘʪʦ ʤʘʥʜʨʫʚʘʚ ʽ ʟʙʠʨʘʚ ʢʦʣʝʢʮʽʾ 

ʨʦʩʣʠʥ ʫ ʧʽʚʜʝʥʥʽʡ ʌʨʘʥʮʽʾ, ɯʩʧʘʥʽʾ, ʇʽʚʥʽʯʥʽʡ ɸʬʨʠʮʽ. ʋ 1827-1830 ʨʨ. ʞʠʚ ʫ ʰʪʘʪʽ ɹʘʥʷ ʫ 

ɹʨʘʟʠʣʽʾ. ʅʘ ʡʦʛʦ ʯʝʩʪʴ ʥʘʟʚʘʥʦ ʨʽʜ Salzmannia DC. (1830) ʪʘ 34 ʚʠʜʠ, ʩʝʨʝʜ ʷʢʠʭ Annona 

salzmannii A.DC., Clinopodium salzmannii Kuntze, Crepis salzmannii Babc., Lantana salzmannii 

Schauer, Tournefortia salzmannii DC. ʪʘ ʽʥ. 

ʌʽʣʽʧʧ ɿʘʣʴʮʤʘʥ ʦʧʠʩʘʚ ʙʘʛʘʪʦ ʪʠʧʦʚʠʭ ʟʨʘʟʢʽʚ ʨʦʩʣʠʥ, ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʷʢʠʭ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʛʝʨʙʘʨʽʾ ɹʦʪʘʥʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʋʥʽʚʝʨʩʠʪʝʪʫ ʄʦʥʧʝʣʴʻ-2 (MPU). ʋ ʨʦʙʦʪʽ 

ʂʘʨʝʣʘ ʉʫʪʦʨʘ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʛʝʨʙʘʨʥʽ ʟʙʦʨʠ ʌ. ɿʘʣʴʮʤʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 36 ʛʝʨʙʘʨʥʠʭ 

ʢʦʣʝʢʮʽʷʭ ʩʚʽʪʫ ʪʘ ʥʘʚʦʜʠʪʴʩʷ ʧʝʨʝʣʽʢ ʾʭ ʘʢʨʦʥʽʤʽʚ [6]. ʅʘʪʦʤʽʩʪʴ, ʙʫʜʴ-ʷʢʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʟʥʘʭʦʜʞʝʥʥʷ ʟʙʦʨʽʚ ʌ. ɿʘʣʴʮʤʘʥʘ ʫ ʛʝʨʙʘʨʽʾ ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯ.ɯ. 

ʄʝʯʥʠʢʦʚʘ (MSUD) ʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʚʽʜʩʫʪʥʷ. ɺʧʝʨʰʝ ʥʘʚʦʜʠʤʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 
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ʟʙʦʨʠ ʌ. ɿʘʣʴʮʤʘʥʘ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʽʩʪʦʨʠʯʥʽʡ ʢʦʣʝʢʮʽʾ ɽ.ɽ. ʃʽʥʜʝʤʘʥʥʘ ɻʝʨʙʘʨʽʶ 

ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ (MSUD). 

 ʋ ʪʘʙʣʠʮʽ 1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʩʣʠʥʠ, ʷʢʽ ʙʫʣʠ ʟʽʙʨʘʥʽ ʌ. ɿʘʣʴʮʤʘʥʦʤ ʫ ʧʽʚʥʽʯʥʽʡ 

ɸʬʨʠʮʽ ʪʘ ɯʩʧʘʥʽʾ ʪʘ ʟʘʨʘʟ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʽʩʪʦʨʠʯʥʽʡ ʛʝʨʙʘʨʥʽʡ ʢʦʣʝʢʮʽʾ ɽ.ɽ. ʃʽʥʜʝʤʘʥʥʘ 

ɻʝʨʙʘʨʽʶ ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯ.ɯ. ʄʝʯʥʠʢʦʚʘ (MSUD). 

ʊʘʙʣʠʮʷ 1. 

ɿʙʦʨʠ ʌ. ɿʘʣʴʮʤʘʥʘ ʫ ʛʝʨʙʘʨʥʽʡ ʢʦʣʝʢʮʽʾ ɽ.ɽ. ʃʽʥʜʝʤʘʥʥʘ (MSUD) 

 

 ̄ ʈʦʜʠʥʘ ɺʠʜ ʄʽʩʮʝ ʟʙʦʨʫ 

1 Amaryllidaceae Leucojum autumnale L. Africa bor., Tanger 

2 Boraginaceae Cynoglossum claudestinum Desf. Africa bor. Tanger 

3 Heliotropium bipinatum L. Africa bor. Tanger 

4 Campanulaceae Campanula dichotoma L. Africa bor. Tanger 

5 Jasione corymbosa Poir. Africa bor. Tanger 

6 Chenopodiaceae Sueda dendroides Maq. Africa bor. Tanger 

7 Compositae 

(Asteraceae) 

Conyza rupestris L. Malaga 

8 Ericaceae Erica australis L. Africa bor. Tanger 

9 E. umbellifera  Wendl.  Africa bor. Tanger 

10 Gentianaceae Chlora imperfoliata L. Africa bor. Tanger 

11 Gramineae 

(Poaceae) 

Lepturus cylindricus Trin. Hispania, Gibraltar 

12 Labiatae 

(Lamiaceae) 

Stachys hirta L. Africa bor. Tanger 

13 Thymus inodorus Desf. Africa bor. Tanger 

14 Leguminosae 

(Fabaceae) 

Ononis variegate L. Gibraltar 

15 Liliaceae Scilla lingulata Gair. Africa bor. Tanger 

16 Plantaginaceae Plantago agrestis Salzm. ɓ agrestis Lindm. Malaga 

17 Primulaceae Anagalis crassifolia Thore Africa bor. Tanger 

18 A. repens DC. teste Lindm.  Africa bor. Tanger 

19 Rubiaceae Vailantia hispida L.  Malaga 

20 Santalaceae Osyris lanceolata Hochl. Africa bor. Tanger 

21 Scrophulariaceae Linaria bipartita W. Africa bor. Tanger 

22 L. villosa Spr. Gibraltar 

23 Umbelliferae 

(Apiaceae) 

Orlaja ï Caucalis cretica Salzm. Malaga 

 

ʋʩʴʦʛʦ ʫ ʛʝʨʙʘʨʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ 23 ʚʠʜʠ ʽ ʦʜʥʘ ʬʦʨʤʘ ʨʦʩʣʠʥ ʟ 20 ʨʦʜʽʚ ʪʘ 17 ʨʦʜʠʥ. 

ʅʘʟʚʠ ʨʦʜʠʥ ʥʘʚʝʜʝʥʽ ʟʘ ʥʦʤʝʥʢʣʘʪʫʨʦʶ ʪʦʛʦ ʯʘʩʫ, ʫ ʨʘʟʽ ʟʤʽʥ ʥʘʟʚ, ʩʫʯʘʩʥʽ ʥʘʟʚʠ ʨʦʜʠʥ 

ʥʘʚʝʜʝʥʽ ʫ ʜʫʞʢʘʭ. 2 ʚʠʜʠ ʽʟ ʩʧʠʩʢʫ ʚʠʟʥʘʯʠʚ ʌ. ɿʘʣʴʮʤʘʥ: Plantago agrestis Salzm. ʪʘ  

Caucalis cretica Salzm. (ʨʠʩ. 1), Anagalis repens DC. ʚʠʟʥʘʯʠʚ ɽ. ʃʽʥʜʝʤʘʥʥ, ʚʽʥ ʞʝ ʚʠʦʢʨʝʤʠʚ 

ʬʦʨʤʫ ɓ agrestis ʫ Plantago agrestis Salzm. ɓ agrestis Lindm. ʉʝʨʝʜ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ 

ʛʝʨʙʘʨʥʠʭ ʟʙʦʨʽʚ ʧʦ 2 ʚʠʜʠ ʥʘʣʝʞʘʪʴ ʜʦ ʨʦʜʠʥ Boraginaceae, Campanulaceae, Ericaceae, 

Labiatae, Primulaceae, Scrophulariaceae, ʽʥʰʽ ʨʦʜʠʥʠ ï ʦʜʥʦʚʠʜʦʚʽ. 
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ʈʠʩ.1. ɽʪʠʢʝʪʢʠ ʛʝʨʙʘʨʥʠʭ ʟʙʦʨʽʚ Caucalis cretica Salzm. ʪʘ Plantago agrestis Salzm. ʟ ʢʦʣʝʢʮʽʾ 

ɽ. ʃʽʥʜʝʤʘʥʥʘ (MSUD). ʄʽʩʮʝ ʟʙʦʨʫ ï ʄʘʣʘʛʘ. 

 

ʉʝʨʝʜ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʨʦʜʽʚ ʜʦ ʜʚʦʚʠʜʦʚʠʭ ʥʘʣʝʞʘʪʴ:  Erica, Anagalis ʪʘ Linaria. 

ʄʽʩʮʷʤʠ ʟʙʦʨʫ, ʟʛʽʜʥʦ ʚʽʜʦʤʦʩʪʝʡ ʥʘ ʝʪʠʢʝʪʢʘʭ, ʙʫʣʠ ʊʘʥʞʝʨ ʫ ʧʽʚʥʽʯʥʽʡ ɸʬʨʠʮʽ 

(Africa bor. Tanger), ʜʝ ʟʽʙʨʘʥʦ 16 ʚʠʜʽʚ ʪʘ ʄʘʣʘʛʘ (Malaga) ï 4 ʚʠʜʠ ʽ ɻʽʙʨʘʣʪʘʨ (Gibraltar) ï 3 

ʚʠʜʠ ʚ ɯʩʧʘʥʽʾ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʚʜʷʢʠ ʧʦʰʫʢʦʚʽʡ ʨʦʙʦʪʽ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʫʪʦʯʥʝʥʦ ʨʽʢ 

ʩʤʝʨʪʽ ʌ. ɿʘʣʴʮʤʘʥʘ ï 1852.  

ɺʧʝʨʰʝ ʦʧʨʠʣʶʜʥʝʥʦ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʟʥʘʭʦʜʞʝʥʥʷ 23 ʛʝʨʙʘʨʥʠʭ ʘʨʢʫʰʽʚ ʡʦʛʦ ʟʙʦʨʽʚ 

ʚ ʽʩʪʦʨʠʯʥʽʡ ʢʦʣʝʢʮʽʾ ɽ.ɽ. ʃʽʥʜʝʤʘʥʥʘ ɻʝʨʙʘʨʽʶ ʆʅʋ (MSUD)  ʪʘ ʥʘʜʘʥʦ ʾʭ ʢʦʨʦʪʢʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 
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ɺʘʩʠʣʴʢʽʚ ʅ.ʄ. 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʈʦʞʢʦ ʂ.ɸ.  

ʤʘʛʽʩʪʨʘʥʪ 

ɾʫʨʘʚʝʣʴ ʉ.ɯ.  

 ʤʘʛʽʩʪʨʘʥʪ 

ʇʘʚʣʘʪ ɺ.ɭ.   

ʤʘʛʽʩʪʨʘʥʪ 

ɿʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ.ʊʝʨʥʦʧʽʣʴ 

 

ɹʫʜʴ-ʷʢʠʡ ʧʨʦʝʢʪ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʴʦʛʦ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʘ ʪʦʤʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʝʷʢʦʶ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤ ʧʦʜʽʡ. ʅʝ ʻ ʚʠʥʷʪʢʦʤ ʽ 

ʧʨʦʝʢʪʠ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʟʘʟʥʘʶʪʴ ʟʤʽʥ, 

ʩʧʨʠʯʠʥʝʥʠʭ ʚʧʣʠʚʦʤ ʧʝʚʥʠʭ ʯʠʥʥʠʢʽʚ ʩʚʦʛʦ ʦʪʦʯʝʥʥʷ. ʊʘʢʽ ʚʧʣʠʚʘʶʯʽ ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ 

ʩʪʘʥʦʚʠʪʠ ʜʣʷ ʧʨʦʝʢʪʫ ʟʘʛʨʦʟʫ ʥʝʚʠʢʦʥʘʥʥʷ ʯʠ ʥʝʚʯʘʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʘʙʦ ʞ, ʥʘʚʧʘʢʠ, 

ʥʘʜʘʚʘʪʠ ʡʦʤʫ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʽ ʚʯʘʩʥʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ [1].  

ɿʘʚʜʘʥʥʷʤ ʢʝʨʽʚʥʠʢʽʚ ʧʨʦʝʢʪʫ ʻ ʥʝ ʪʽʣʴʢʠ ʚʯʘʩʥʦ ʚʠʷʚʠʪʠ ʚʧʣʠʚʘʶʯʽ ʥʘ ʡʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʬʘʢʪʦʨʠ, ʘ ʡ ʚʞʠʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʫʩʫʥʝʥʥʷ ʾʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʝʢʪ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʘʢʪʫʘʣʴʥʦ ʫ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʢʦʣʠ ʚʥʘʩʣʽʜʦʢ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʦʙʩʪʘʚʠʥ, 

ʟʫʤʦʚʣʝʥʠʭ ʧʘʥʜʝʤʽʻʶ ʢʦʨʦʥʘʚʽʨʫʩʫ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʘʨʘʥʪʠʥʥʠʤʠ ʫʤʦʚʘʤʠ, ʬʘʢʪʠʯʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ, ʡʦʛʦ ʨʝʩʫʨʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʠ ʥʘʚʽʪʴ ʩʢʣʘʜ ʧʨʦʝʢʪʥʦʾ 

ʢʦʤʘʥʜʠ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʟʘʧʣʘʥʦʚʘʥʠʭ ʟʥʘʯʝʥʴ.  

ɺ ʜʘʥʽʡ ʩʠʪʫʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʪʘʢ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʨʦʝʢʪʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ 

ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʥʝʛʘʪʠʚʥʠʭ ʧʦʜʽʡ ʪʘ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʝʢʪʫ, ʤʽʥʽʤʽʟʫʚʘʪʠ ʾʭ ʚʧʣʠʚ ʥʘ 

ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʶ ʽ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʷʚʫ ʨʠʟʠʢʦʚʠʭ ʩʠʪʫʘʮʽʡ [2]. 

ʈʠʟʠʢʠ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʽ ʧʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ, ʩʪʘʚʣʝʥʥʷ ʷʢʠʭ 

ʜʦ ʧʨʦʝʢʪʫ ʪʝʞ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʯʠʥʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʎʽ ʚʧʣʠʚʠ ʤʦʞʥʘ ʚʽʜʩʪʝʞʠʪʠ ʧʨʠ ʘʥʘʣʽʟʽ ʧʨʦʝʢʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ 

ʢʝʨʽʚʥʠʮʪʚʫ ʧʨʦʝʢʪʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʯʘʩʥʫ ʤʝʪʦʜʦʣʦʛʽʶ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, 

ʧʨʠʡʥʷʪʠ ʧʨʘʚʠʣʴʥʽ ʪʘ ʚʠʚʘʞʝʥʽ ʧʨʦʝʢʪʥʽ ʨʽʰʝʥʥʷ ʟ ʤʝʪʦʶ ʫʩʧʽʰʥʦʛʦ ʪʘ ʚʯʘʩʥʦʛʦ 

ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʝʢʪʫ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ɯʊ-ʧʨʦʝʢʪʦʤ ʚ ʫʤʦʚʘʭ ʨʠʟʠʢʽʚ 
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ʇʘʨʘʤʝʪʨʠ ɯʊ-ʧʨʦʝʢʪʫ ʧʽʜʜʘʶʪʴʩʷ ʧʦʩʪʽʡʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ, ʘ ʦʪʨʠʤʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʘʥʘʣʽʟʫʻʪʴʩʷ ʪʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ 

ʥʝʙʘʞʘʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʟ ʨʠʟʠʢʘʤʠ ʪʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʷʤʠ.  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ɯʊ-ʧʨʦʝʢʪʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʧʣʘʥʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʥʘʧʨʠʢʣʘʜ, ʪʨʠʚʘʣʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʽ ʦʢʨʝʤʠʭ ʡʦʛʦ ʨʦʙʽʪ, ʚʽʜʧʦʚʽʜʥʽ ʬʽʥʘʥʩʦʚʽ ʪʘ 

ʣʶʜʩʴʢʽ ʨʝʩʫʨʩʠ. ɿʜʽʡʩʥʶʻʪʴʩʷ ʾʭ ʘʥʘʣʽʟ ʥʘ ʜʦʩʪʘʪʥʽʩʪʴ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ 

ʨʦʙʽʪ ʧʨʦʝʢʪʫ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʨʦʝʢʪʫ ʚ ʮʽʣʦʤʫ. 

ʇʨʠ ʚʽʜʭʠʣʝʥʥʽ ʧʨʦʝʢʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʤʝʞʽ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʢʝʨʽʚʥʠʢ ʧʨʦʝʢʪʫ 

ʽʜʝʥʪʠʬʽʢʫʻ ʨʠʟʠʢʠ ʪʘ ʨʦʟʨʦʙʣʷʻ ʤʝʪʦʜʠ ʨʝʘʢʮʽʾ ʥʘ ʥʠʭ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʧʨʠʡʥʷʪʠʭ 

ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʥʷʭ. ʎʽ ʟʤʽʥʠ ʜʦʚʦʜʷʪʴʩʷ ʜʦ ʚʽʜʦʤʘ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ ʧʨʦʝʢʪʫ, ʷʢʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʥʫʶʪʴ ʧʨʦʝʢʪʥʽ ʨʦʙʦʪʠ. 

ʆʨʛʘʥʽʟʘʮʽʶ ʧʨʠʡʥʷʪʪʷ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ ʪʘ ʚʠʢʦʥʘʥʥʷ ɯʊ-ʧʨʦʝʢʪʫ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʟʤʽʥ  ʜʝʷʢʠʭ ʧʨʦʝʢʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʘʢʪʠʚʥʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ. 

ʇʨʦʘʢʪʠʚʥʝ ʧʣʘʥʫʚʘʥʥʷ ʤʘʻ ʧʝʨʝʜʙʘʯʘʪʠ ʪʘ  ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʷʚʠ 

ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʷʢʦʛʦʩʴ ʧʘʨʘʤʝʪʨʫ ʧʨʦʝʢʪʫ ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʡ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ 

ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʝʢʪʫ ʪʘ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʨʠʟʠʢʽʚ ʽ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ. 

ʇʨʦʘʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʫ ʚʠʛʣʷʜʽ ʦʩʦʙʠʩʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʥʝʦʙʭʽʜʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽ ʚ ʨʦʙʦʪʽ ʟ ʧʝʨʩʦʥʘʣʦʤ.  ʉʘʤʝ ʪʘʢʠʡ ʚʠʧʝʨʝʜʞʫʚʘʣʴʥʠʡ, ʘ ʚ ʫʤʦʚʘʭ ʝʧʽʜʝʤʽʾ ʪʘ 

ʢʘʨʘʥʪʠʥʫ, ʽ ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ (ʨʦʟôʷʩʥʶʚʘʣʴʥʠʡ) ʤʝʪʦʜ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʘʥʜʦʶ ʧʨʦʝʢʪʫ, 

ʙʝʟʫʤʦʚʥʦ, ʜʘʩʪʴ ʟʤʦʛʫ ʟʙʝʨʝʛʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʪʘ ʚʯʘʩʥʦ ʽ ʷʢʽʩʥʦ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʝʢʪʥʽ 

ʨʦʙʦʪʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʘʢʪʠʚʥʝ ʧʣʘʥʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ 

ʥʘ ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʫ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ  ʧʨʠʡʥʷʪʪʷ  ʨʽʰʝʥʴ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʫ ɯʊ-ʧʨʦʝʢʪʫ. 

ʆʩʢʽʣʴʢʠ ʧʦʷʚʘ ʙʫʜʴ-ʷʢʦʛʦ ʬʘʢʪʦʨʘ ʚʧʣʠʚʫ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʻ ʥʝʚʠʟʥʘʯʝʥʦʶ, ʘ 

ʦʩʦʙʣʠʚʽʩʪʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ɯʊ-ʧʨʦʝʢʪʫ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʬʦʨʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʽ ʧʨʦʮʝʜʫʨ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʥʘʯʝʥʴ ʜʣʷ ʙʘʛʘʪʴʦʭ ʟ ʥʠʭ, ʪʦ ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʮʠʭ ʧʨʦʝʢʪʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʥʮʠʧʽʚ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʟʛʽʜʥʦ ʟ ʷʢʠʤʠ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʧʦʜʘʶʪʴ ʫ 

ʚʝʨʙʘʣʴʥʽʡ ʣʽʥʛʚʽʩʪʠʯʥʽʡ ʬʦʨʤʽ ʽ ʫʧʨʘʚʣʽʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʦʩʥʦʚʽ ʥʝ ʩʘʤʠʭ ʟʥʘʯʝʥʴ, ʘ ʾʭ 

ʥʝʯʽʪʢʠʭ ʘʥʘʣʦʛʽʚ [3]. 
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Philological sciences 

 

ʂʀʄ ɼʃʗ ʅɸʉ, ʉʋʏɸʉʅʀʍ ɾɯʅʆʂ, ɭ ʃɽʉʗ ʋʂʈɸɰʅʂɸ ɯ ʏʆʄʋ ɺɸʈʊʆ ʋ ʅɽɰ 

ʇʆɺʏʀʊʀʉʗ ? 

 

ɺʝʣʴʯʝʚʘ ʅʘʪʘʣʷ ʄʠʢʦʣʘʾʚʥʘ 

ʚʠʢʣʘʜʘʯ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʠ    ɺʉʇ çʅʦʛʘʡʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʊɼɸʊʋ 

ʽʤʝʥʽ ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦè 

        Nata.velcheva 1974@gmail.com 

ʇʨʠʤʦʨʩʴʢ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ: ʃʝʩʷ ʋʢʨʘʾʥʢʘ ï ʮʝ ʦʩʦʙʣʠʚʠʡ ʩʪʠʣʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʞʽʥʢʘ 

ʧʝʨʝʜʦʚʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʧʦʛʣʷʜʽʚ, ʛʝʥʽʡ ʩʚʦʻʾ ʝʧʦʭʠ ʽ ʩʫʯʘʩʥʦʩʪʽ, ʥʘʡʙʽʣʴʰʘ ʤʨʽʡʥʠʮʷ 

ʫʢʨʘʾʥʩʴʢʦʾ ʣʽʪʝʨʘʪʫʨʠ.  

ʂʣʶʯʦʚʽ  ʩʣʦʚʘ:  ʧʠʩʴʤʝʥʥʠʮʷ, ʽʥʪʝʣʝʢʪʫʘʣʢʘ,  ʧʦʣʽʛʣʦʪ,  ʧʨʘʦʙʨʘʟ ʩʫʯʘʩʥʦʾ ʩʠʣʴʥʦʾ 

ʞʽʥʢʠ, ʥʘʜʟʚʠʯʘʡʥʘ ʤʘʥʜʨʽʚʥʠʮʷ. 

 

Annotation: Lesya Ukrainka is a special style of intellectual thinking, a woman of advanced 

European views, genius of her era and modernity, the largest dreamer of Ukrainian literature. 

Keywords: Writer, intellectual person, polyglot, prototype of a modern strong woman, 

extraordinary traveler. 

 

ɼʣʷ ʤʝʥʝ ʃʝʩʷ ʋʢʨʘʾʥʢʘ ï ʧʨʘʦʙʨʘʟ ʩʫʯʘʩʥʦʾ ʩʠʣʴʥʦʾ ʞʽʥʢʠ, ʚ ʷʢʦʾ ʤʦʞʥʘ ʧʦʚʯʠʪʠʩʴ 

ʷʢ ʫʧʝʚʥʝʥʦ ʡʪʠ ʜʦ ʤʝʪʠ, ʷʢ ʽʛʥʦʨʫʚʘʪʠ ʪʨʫʜʥʦʱʽ, ʷʢ ʙʫʪʠ ʫʩʧʽʰʥʦʶ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʦʣʽ. ɺʦʥʘ - ʥʘʡʙʽʣʴʰ ʥʝʜʦʦʮʽʥʝʥʘ ʦʩʦʙʠʩʪʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, ʘʜʞʝ 

ʥʘʩʧʨʘʚʜʽ ʮʝ ʞʽʥʢʘ ʧʝʨʝʜʦʚʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʧʦʛʣʷʜʽʚ, ʽʥʪʝʣʝʢʪʫʘʣʢʘ, ʧʠʩʴʤʝʥʥʠʮʷ. ʉʴʦʛʦʜʥʽ 

ʾʾ ʣʠʰʝ ʧʦʯʠʥʘʶʪʴ ʧʦ-ʩʧʨʘʚʞʥʴʦʤʫ ʨʦʟʢʨʠʚʘʪʠ. ɼʦ ʧʨʠʢʣʘʜʫ, ʆʢʩʘʥʘ ɿʘʙʫʞʢʦ ʟʘ ʢʦʞʥʦʾ 

ʥʘʛʦʜʠ ʧʦʚʝʨʪʘʻ ʃʝʩʶ ʋʢʨʘʾʥʢʫ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʧʨʦʩʪʽʨ, ʟʘʢʣʠʢʘʻ ʥʘʩ ʧʝʨʝʦʩʤʠʩʣʠʪʠ ʾʾ 

ʪʝʢʩʪʠ, ʣʠʩʪʠ, ʚʯʠʥʢʠ. ʇʝʨʝʢʦʥʘʥʘ, ʱʦ ʩʘʤʝ ʮʝ ʟʘʚʜʘʥʥʷ ʧʝʨʰʦʯʝʨʛʦʚʝ ï ʧʝʨʝʦʩʤʠʩʣʠʪʠ ʽ 

ʧʦʯʘʪʠ ʥʝʶ ʧʠʰʘʪʠʩʷ, ʥʘʚʽʪʴ ʭʠʟʫʚʘʪʠʩʷ ʥʝ ʙʫʜʝ ʟʘʡʚʠʤ. ɯ ʪʽʣʴʢʠ ʟʨʦʟʫʤʽʚʰʠ ʃʝʩʶ ʋʢʨʘʾʥʢʫ, 

ʤʠ ʟʤʦʞʝʤʦ ʚʯʠʪʠʩʷ ʽ ʯʝʨʧʘʪʠ ʚʽʜ ʥʝʾ ʱʦʩʴ ʢʦʨʠʩʥʝ, ʥʝʟʥʘʥʝ ʜʦʩʽ. ʏʠʪʘʶʯʠ ʾʾ ʪʚʦʨʠ, ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʷʢʝʩʴ ʩʢʣʘʜʥʝ ʧʠʪʘʥʥʷ. ʃʝʩʷ ʜʦʧʦʤʘʛʘʻ ʟʘʚʞʜʠ ʟʨʦʙʠʪʠ ʧʨʘʚʠʣʴʥʠʡ 

ʚʠʙʽʨ, ʜʦʚʦʜʠʪʠ ʩʧʨʘʚʠ ʜʦ ʣʦʛʽʯʥʦʛʦ ʢʽʥʮʷ ʽ, ʟʚʠʯʘʡʥʦ, ʣʶʙʠʪʠ ʞʠʪʪʷ.  

ʗ ʥʘ ʛʦʨʫ ʢʨʫʪʫ ʢʨʝʤôʷʥʫʶ 

ɹʫʜʫ ʢʘʤʽʥʴ ʚʘʞʢʠʡ ʧʽʜʽʡʤʘʪʴ 

ɯ, ʥʝʩʫʯʠ ʚʘʛʫ ʪʫ ʩʪʨʘʰʥʫʶ, 

ɹʫʜʫ ʧʽʩʥʶ ʚʝʩʝʣʫ ʩʧʽʚʘʪʴ. 

ʃʝʩʷ ï ʮʝ ɺʦʣʠʥʴ. ʊʘ ɺʦʣʠʥʴ, ʱʦ ʟʙʝʨʝʛʣʘ ʚ ʩʦʙʽ ʤʦʛʫʪʥʽ ʢʨʠʩʪʘʣʠ ʜʦʤʦʥʛʦʣʴʩʴʢʦʾ 

ʈʫʩʠ-ʋʢʨʘʾʥʠ, ʟ ʷʢʠʭ ʚʠʨʽʩ ʦʩʦʙʣʠʚʠʡ ʩʚʽʪ. ʃʝʩʷ ï ʮʝ ʦʩʦʙʣʠʚʠʡ ʩʪʠʣʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʤʠʩʣʝʥʥʷ. ɺʽʥ ʜʘʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ, ʷʢʦʶ ʩʠʣʴʥʦʶ ʤʦʞʝ ʙʫʪʠ ʫʢʨʘʾʥʩʴʢʘ ʤʦʚʘ. ʅʝ ʪʽʣʴʢʠ 

ʤôʷʢʦʶ ʽ ʣʽʨʠʯʥʦʶ, ʘ ʡ ʧʦʪʫʞʥʦʶ ʡ ʝʥʝʨʛʝʪʠʯʥʦʶ.  

ʊʘʢ! ʷ ʙʫʜʫ ʢʨʽʟʴ ʩʣʴʦʟʠ ʩʤʽʷʪʠʩʴ, 

ʉʝʨʝʜ ʣʠʭʘ ʩʧʽʚʘʪʠ ʧʽʩʥʽ, 

ɹʝʟ ʥʘʜʽʾ ʪʘʢʠ ʩʧʦʜʽʚʘʪʠʩʴ, 

ɹʫʜʫ ʞʠʪʠ! ɻʝʪʴ, ʜʫʤʠ ʩʫʤʥʽ! 

ʃʝʩʷ ʋʢʨʘʾʥʢʘ ʥʝ ʪʽʣʴʢʠ  ɻʝʥʽʡ ʩʚʦʻʾ ʝʧʦʭʠ ʽ ʩʫʯʘʩʥʦʩʪʽ, ʘ ʱʝ ï ʥʘʡʙʽʣʴʰʘ ʤʨʽʡʥʠʮʷ 

ʥʘhʦʾ ʣʽʪʝʨʘʪʫʨʠ. çʄʨʽʻ, ʥʝ ʟʨʘʜʴ!è ï ʮʝ ʞ ʥʝ ʪʨʠʚʽʘʣʴʥʝ ʙʘʞʘʥʥʷ ʯʦʛʦʩʴ, ʮʝ ʥʘʩʧʨʘʚʜʽ ʱʦʩʴ 

ʩʘʢʨʘʣʴʥʝ, ʘ ʜʫʤʢʠ-ʤʨʽʾ ʦʩʦʙʣʠʚʽ, ʩʦʢʨʦʚʝʥʥʽ. ɻʝʥʽʘʣʴʥʘ ʧʠʩʴʤʝʥʥʠʮʷ ʟʥʘʣʘ ʩʠʣʫ ʮʴʦʛʦ 

ʩʣʦʚʘ: 

ʊʽʣʴʢʠ ï ʞʠʪʪʷ ʟʘ ʞʠʪʪʷ! 

ʄʨʽʻ, ʩʪʘʥʴʩʷ ʞʠʚʦʶ! 

ʉʣʦʚʦ, ʢʦʣʠ ʪʠ ʞʠʚʝ, ʩʪʘʪʠʩʷ ʪʽʣʦʤ ʧʦʨʘ. 
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ʍʪʦ ʤʦʨʷ ʧʝʨʝʧʣʠʚ ʽ ʩʧʘʣʠʚ ʢʦʨʘʙʣʽ ʟʘ ʩʦʙʦʶ, 

ʊʦʡ ʥʝ ʚʤʨʝ, ʥʝ ʟʜʦʙʫʚʰʠ ʥʦʚʦʛʦ ʜʦʙʨʘé 

ɿʚʽʩʥʦ, ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʚ ʫʢʨʘʾʥʩʴʢʫ ʣʽʪʝʨʘʪʫʨʫ ʟʨʦʙʠʣʘ ʃʝʩʷ ʋʢʨʘʾʥʢʘ: ʮʝ ʽ ʧʝʨʝʢʣʘʜʠ, 

ʽ ʟʙʠʨʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʬʦʣʴʢʣʦʨʫ, ʽ ʚʣʘʩʥʽ ʧʦʝʟʽʾ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʫ ʪʝʤʘʪʠʢʫ. ɸʣʝ ʤʝʥʽ 

ʦʩʦʙʣʠʚʦ ʽʤʧʦʥʫʶʪʴ ʪʚʦʨʠ, ʥʘʧʠʩʘʥʽ ʥʘ ʦʩʥʦʚʽ ʜʫʰʝʚʥʠʭ ʧʝʨʝʞʠʚʘʥʴ, ʘ ʪʘʢʦʞ ʜʣʷ ʜʽʪʝʡ. 

ʋʟʘʛʘʣʽ ʽʤʧʦʥʫʻ ʚʦʥʘ ʷʢ ʞʽʥʢʘ, ʷʢ ʣʶʜʠʥʘ, ʷʢ ʚʦʣʠʥʷʥʢʘ, ʪʘʢʝ ʚ ʥʽʡ ʻ ʟʘʛʘʜʢʦʚʝ ʪʘ ʥʝʚʣʦʚʠʤʝ. 

ɯ ʮʷ ʪʘʻʤʥʠʮʷ ï ʥʘʟʘʚʞʜʠ, ʥʘ ʪʝ ʚʦʥʠ ʡ ʛʝʥʽʾé 

ʄʠ ʩʧʨʘʚʜʽ ʥʠʥʽ ʙʘʛʘʪʦ ʛʦʚʦʨʠʤʦ, ʧʠʰʘʻʤʦʩʷ, ʚʰʘʥʦʚʫʻʤʦ. ɯ ʮʝ ʜʦʙʨʝ, ʱʦ 

ʚʽʜʨʦʜʞʫʻʪʴʩʷ ʩʚʦʻ, ʫʥʽʢʘʣʴʥʝ. ʍʦʪʽʣʦʩʷ ʙ, ʱʦʙ ʶʥʘʢʠ ʪʘ ʜʽʚʯʘʪʘ ʩʤʽʣʠʚʦ ʘʥʘʣʽʟʫʚʘʣʠ  ʪʚʦʨʠ, 

ʜʦʣʽ ʘʚʪʦʨʽʚ, ʾʭ ʟʥʘʯʝʥʥʷ ʜʣʷ ʣʽʪʝʨʘʪʫʨʠ ʽ ʩʫʩʧʽʣʴʩʪʚʘ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ʃʝʩʽ ʋʢʨʘʾʥʢʠ. 

ʃʝʩʷ ʋʢʨʘʾʥʢʘ ʥʘʜʟʚʠʯʘʡʥʦ ʣʶʙʠʣʘ ʧʦʜʦʨʦʞʫʚʘʪʠ, ʟʘʚʞʜʠ ʤʨʽʷʣʘ ʟʜʽʡʩʥʠʪʠ 

ʢʨʫʛʦʩʚʽʪʥʶ ʧʦʜʦʨʦʞ. ʅʝʜʘʨʤʘ ʚʦʥʘ ʩʘʤʘ ʩʝʙʝ ʥʘʟʠʚʘʣʘ çboule vagabondeè, ʪʘʢʠʤ ʩʦʙʽ  

ʤʘʥʜʨʽʚʥʠʤ ʧʝʨʝʢʦʪʠʧʦʣʝʤ. ʆʣʴʛʘ ʂʦʙʠʣʷʥʩʴʢʘ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʥʘʟʚʘʣʘ ʧʦʜʨʫʛʫ 

çʧʘʚʫʪʠʥʢʦʶè ï ʪʦʶ, ʱʦ ʣʽʪʘʻ-ʤʘʥʜʨʫʻ ʩʚʽʪʘʤʠ. çɸʣʝ ʱʦ ʤʝʥʽ ʪʝʧʝʨ ʧʨʦʩʪʦʨʠ, ʚʽʜʢʦʣʠ ʚʞʝ 

ʥʝ ʥʦʰʫ çʢʘʡʜʘʥʽʚè? ʗ ʜʘʨʤʘ ʱʦ ʙʽʣʘ, ʘ ʤʘʶ ʮʠʛʘʥʩʴʢʫ ʥʘʪʫʨʫ ʽ ʚʝʰʪʘʪʠʩʴ ʧʦ ʩʚʽʪʽ ʤʝʥʽ 

ʤʠʣʦè, ï ʧʠʰʝ ʫ ʣʠʩʪʽ ʜʦ ʆ.ʂʦʙʠʣʷʥʩʴʢʦʾ(18 ʩʽʯʥʷ ï 22 ʩʽʯʥʷ 1900 ʨ., ʂʠʾʚ). çéʢʦʣʠ ʷ ʧʨʠʾʜʫ 

ʜʦ ʪʝʙʝ ʥʘ ʧʝʨʝʧʫʪʪʽ ʟ ʢʨʫʛʦʩʚʽʪʥʴʦʛʦ ʧʣʘʚʘʥʽʷ. ʊʠ ʟʥʘʻʰ, ʩʝ ʫ ʤʝʥʝ id®e fixe ï ʧʦʧʘʩʪʠ ʚ 

ʧʦʜʦʨʽʞʞʷ ʥʘʚʢʦʣʦ ʩʚʽʪʫ, ʱʦ ʧʦʨʦʙʠʰ ï ʩʪʨʘʩʪʴ!è ï ʜʽʣʠʪʴʩʷ ʩʚʦʻʶ ʪʘʻʤʥʦʶ ʧʨʠʩʪʨʘʩʪʶ ʜʦ 

ʤʘʥʜʨʽʚ ʫ ʣʠʩʪʽ ʜʦ ʢʫʟʠʥʠ ʃ. ʄ. ɼʨʘʛʦʤʘʥʦʚʦʾ-ʐʠʰʤʘʥʦʚʦʾ (28 ʪʨʘʚʥʷ 1896 ʨ., ʂʦʣʦʜʷʞʥʝ). 

ɻʝʦʛʨʘʬʽʷ ʾʾ ʧʦʜʦʨʦʞʝʡ, ʥʘ ʞʘʣʴ, ʥʝ ʟʦʚʩʽʤ ʪʘʢʠʭ, ʧʨʦ ʷʢʽ ʤʨʽʷʣʘ, ʽ ʥʝ ʟʦʚʩʽʤ ʫ ʩʪʘʪʫʩʽ 

ʙʝʟʪʫʨʙʦʪʥʦʾ ʪʫʨʠʩʪʢʠ, ʚʨʘʞʘʻ ï ɭʚʨʦʧʘ, ɸʟʽʷ, ɸʬʨʠʢʘ... ɰʡ ʧʽʜʢʦʨʷʣʠʩʷ ʢʦʥʪʠʥʝʥʪʠ, ʢʨʘʾʥʠ, 

ʜʝ ʚʦʥʘ ʞʘʜʽʙʥʦ ʚʠʚʯʘʣʘ, ʦʩʷʛʘʣʘ ʤʦʚʫ, ʢʫʣʴʪʫʨʫ, ʽʩʪʦʨʽʶ, ʟʚʠʯʘʾ ʪʘ ʪʨʘʜʠʮʽʾ. ɰʾ ʪʚʦʨʠ ï 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʠʭ ʤʘʥʜʨʽʚ, ʪʠʭ ʤʨʽʡ. ʎʝ ʥʝʡʤʦʚʽʨʥʦ ʙʘʛʘʪʘ ʯʘʩʦ-ʧʨʦʩʪʦʨʦʚʘ ʧʘʣʽʪʨʘ ʟʥʘʥʴ, 

ʚʨʘʞʝʥʴ, ʝʤʦʮʽʡ, ʜʫʤʦʢ. ʂʨʫʛʦʩʚʽʪʥʶ ʧʦʜʦʨʦʞ ʤʘʡʞʝ ʟʜʽʡʩʥʠʣʘ ʚʽʨʪʫʘʣʴʥʦ ï ʫ ʪʚʦʨʘʭ. 

 çʇʨʦʱʘʡ, ɺʦʣʠʥʴ! ʇʨʦʱʘʡ, ʨʽʜʥʠʡ ʢʫʪʦʯʦʢ! ʄʝʥʝ ʚʽʜ ʪʝʙʝ ʜʦʣʝʥʴʢʘ ʞʝʥʝ, ʅʝʤʦʚ ʦʜ 

ʜʝʨʝʚʘ ʦʜʽʨʚʘʥʠʡ ʣʠʩʪʦʯʦʢéè, çɼʘʣʽ, ʚʩʝ ʜʘʣʽ!è ï ʟʥʘʭʦʜʠʤʦ ʧʦʜʦʨʦʞʥʽ ʨʝʬʣʝʢʩʽʾ ʫ ʧʦʝʟʽʷʭ 

ʃʝʩʽ ʋʢʨʘʾʥʢʠ (ʮʠʢʣ çʇʦʜʦʨʦʞ ʜʦ ʤʦʨʷè). ɸ ʙʫʜʫʪʴ ʱʝ çʂʨʠʤʩʴʢʽ ʩʧʦʛʘʜʠè, çʂʨʠʤʩʴʢʽ 

ʚʽʜʛʫʢʠè, çɺʝʩʥʘ ʚ ɭʛʠʧʪʽè, çʅʘʜ ʤʦʨʝʤè, çɼʠʤè, ʟʛʘʜʢʠ ʫ ʧʦʝʪʠʯʥʠʭ, ʣʽʨʦ-ʝʧʽʯʥʠʭ, 

ʧʨʦʟʦʚʠʭ, ʜʨʘʤʘʪʠʯʥʠʭ ʪʚʦʨʘʭ ʽ ʯʠʩʣʝʥʥʠʭ ʣʠʩʪʘʭ ʜʦ ʨʦʜʠʥʠ ʽ ʜʨʫʟʽʚ ï ʧʨʦ ʇʦʣʴʱʫ, 

ʅʽʤʝʯʯʠʥʫ, ʐʚʝʡʮʘʨʽʶ, ɹʦʣʛʘʨʽʶ, ɯʪʘʣʽʶ, ɻʨʫʟʽʶé ʄʘʥʜʨʫʚʘʣʘ. ɾʠʣʘ. ʅʘʧʦʚʥʶʚʘʣʘ ʩʚʽʡ 

ʩʚʽʪ ʚʨʘʞʝʥʥʷʤʠ ʚʽʜ ʧʦʙʘʯʝʥʦʛʦ, ʧʦʯʫʪʦʛʦ, ʧʝʨʝʞʠʪʦʛʦ. 

ʃʝʩʷ ʋʢʨʘʾʥʢʘ ʟʥʘʣʘ  ʙʘʛʘʪʦ ʤʦʚ. ʊʦʙʪʦ ʜʣʷ ʥʝʾ ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʥʝʡʤʦʚʽʨʥʽ ʩʚʽʪʠ ʽ 

ʤʦʞʣʠʚʦʩʪʽ ʯʠʪʘʪʠ ʪʘ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʥʦʩʽʷʤʠ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʢʫʣʴʪʫʨʠ. ɸʣʝ ʮʝ ʥʝ ʰʘʥʩ ï ʮʝ 

ʟʥʦʚʫ ʞ ʥʘʧʦʣʝʛʣʠʚʘ ʨʦʙʦʪʘ. ʃʝʩʷ ʋʢʨʘʾʥʢʘ ʥʝ ʣʠʰʝ ʚʠʚʯʠʣʘ, ʘ ʡ ʟʘʡʤʘʣʘʩʷ ʧʝʨʝʢʣʘʜʦʤ 

ʪʚʦʨʽʚ, ʱʦ ʟʥʦʚʫ ʞ ʚʠʤʘʛʘʣʦ ʯʠʤʘʣʦ ʟʥʘʥʴ. ɸ ʪʝʧʝʨ ʜʦ ʫʩʴʦʛʦ ʜʦʜʘʡʪʝ ʾʾ ʭʚʦʨʦʙʫ, ʟ ʷʢʦʶ ʚʦʥʘ 

ʙʦʨʦʣʦʩʷ ʟ ʜʠʪʠʥʩʪʚʘ. ɺʽʜʧʦʚʽʜʥʦ, ʾʡ ʚʘʨʪʫʚʘʣʦ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʟʫʩʠʣʴ ʥʝʧʦʩʠʣʴʥʦ 

ʧʨʘʮʶʚʘʪʠ, ʥʽʞ ʽʥʰʠʤ ʣʶʜʷʤ. ɯ ʩʘʤʝ ʪʦʤʫ ʚʦʥʘ ʙʫʣʘ çʩʚʦʷè ʫ ʯʦʣʦʚʽʯʦʤʫ ʩʚʽʪʽ. ɿʚʽʩʥʦ, ʙʫʣʠ 

ʣʶʜʠ, ʷʢʽ ʜʠʚʫʚʘʣʠʩʷ ʯʠ ʥʝ ʩʧʨʠʡʤʘʣʠ ʞʽʥʢʫ-ʧʠʩʴʤʝʥʥʠʮʶ.  

ʄʦʞʥʘ ʙʘʛʘʪʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʾʾ ʚʥʝʩʦʢ ʫ ʣʽʪʝʨʘʪʫʨʫ ʡ ʪʘʣʘʥʪ. ɸʣʝ ʤʝʥʽ ʟʜʘʻʪʴʩʷ, ʱʦ 

ʥʘʤ, ʫ ʍʍɯ ʩʪʦʣʽʪʪʽ, ʚʘʨʪʦ ʙʫʣʦ ʙ ʧʦʚʯʠʪʠʩʷ ʫ ʃʝʩʽ ʾʾ ʙʘʞʘʥʥʶ ʧʨʘʮʶʚʘʪʠ ʡ 

ʫʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ, ʘʜʞʝ ʯʝʨʝʟ ʥʝʜʫʛʫ ʣʝʚʦʚʫ ʯʘʩʪʢʫ ʦʩʚʽʪʠ ʚʦʥʘ ʟʜʦʙʫʣʘ ʩʘʤʦʪʫʞʢʠ. ʊʦʤʫ 

ʟʘʤʽʩʪʴ ʥʘʨʽʢʘʥʴ ʥʘ ʨʽʟʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʟʘʚʘʞʘʶʪʴ ʥʘʤ ʟʜʦʙʫʪʠ ʧʦʩʪʘʚʣʝʥʦʾ ʮʽʣʽ, ʚʘʨʪʦ 

ʟʘʩʫʢʘʪʠ ʨʫʢʘʚʘ ʽ ʧʨʦʩʪʦ ʧʦʯʘʪʠ ʧʨʘʮʶʚʘʪʠ: ʚʧʝʚʥʝʥʦ ʪʘ ʥʘʧʦʣʝʛʣʠʚʦ. ɯ ʣʠʰʝ ʪʘʢ ʤʠ 

ʟʤʦʞʝʤʦ ʧʦʪʨʘʧʠʪʠ çʢʨʽʟʴ ʪʝʨʥʠ ʜʦ ʟʽʨʦʢè. 
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ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʚʠʥʝʡ  ̒ ʚʽʜʪʚʦʨʶʚʘʣʴʥʽ 

(ʨʝʧʨʦʜʫʢʪʠʚʥʽ) ʷʢʦʩʪʽ ʩʚʠʥʦʤʘʪʦʢ, ʜʝ ʚʽʜ ʾʭ ʨʽʚʥʷ  ʟʘʣʝʞʠʪʴ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʽʩʪʴ ʛʘʣʫʟʽ ʥʘ 

ʨʠʥʢʫ ʪʘ ʾʾ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚ ʮʽʣʦʤʫ.  

ɺʽʜʦʤʦ, ʱʦ ʨʝʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʪʦʢ ʟʫʤʦʚʣʝʥʘ ʷʢ ʛʝʥʝʪʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʪʘʢ ʽ 

ʚʧʣʠʚʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʦʤʫ ʧʦʰʫʢ ʰʣʷʭʽʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ ʻ ʟʘʧʦʨʫʢʦʶ ʦʜʝʨʞʘʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʫʪʢʫ ʫ ʩʚʠʥʘʨʩʪʚʽ. ʇʨʠ ʮʴʦʤʫ, ʚʘʞʣʠʚʠʤ ʩʝʣʝʢʮʽʡʥʠʤ ʧʨʠʡʦʤʦʤ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʩʪʘʜʘ ʟ ʚʠʩʦʢʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ ʟʘʜʘʪʢʘʤʠ ʪʚʘʨʠʥ ʻ ʽʥʜʝʢʩʥʘ ʦʮʽʥʢʘ ʧʣʝʤʽʥʥʦʾ 

ʮʽʥʥʦʩʪʽ ʢʦʞʥʦʛʦ, ʦʢʨʝʤʦ ʚʟʷʪʦʛʦ ʧʨʦʙʘʥʜʘ ʪʘ  ʚʽʜʙʽʨ ʦʩʦʙʠʥ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʨʦʷʚʦʤ 

ʧʣʝʤʽʥʥʠʭ ʪʘ ʧʨʦʜʫʢʪʠʚʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʙ ʟʘʜʦʚʦʣʴʥʷʣʠ ʚʠʨʦʙʥʠʢʘ [2, 3, 6]. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʧʨʦʪʷʛʦʤ 2019 ʪʘ 2020 ʨʨ., ʚ ɼʇ çɼɻ çʇʘʩʽʯʥʘè ɯʥʩʪʠʪʫʪʫ ʢʦʨʤʽʚ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʜʽʣʣʷ ʅɸɸʅè ʉʪʘʨʦʩʠʥʷʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ 

ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʦʮʽʥʮʽ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʩʚʠʥʦʤʘʪʦʢ ʚʝʣʠʢʦʾ 

ʙʽʣʦʾ ʧʦʨʦʜʠ, ʱʦ ʧʝʨʝʚʽʨʷʶʪʴʩʷ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʚʽʜʪʚʦʨʶʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʧʝʨʝʚʽʨʷʻʤʠʭ 

ʩʚʠʥʦʤʘʪʦʢ ʟʘ ʦʩʥʦʚʥʠʤʠ ʩʝʣʝʢʮʽʡʥʠʤʠ ʦʟʥʘʢʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʮʽʥʦʯʥʠʭ ʽʥʜʝʢʩʽʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʪʘ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʟʘ ʨʦʢʘʤʠ. 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʩʣʫʞʠʣʠ ʜʘʥʽ ʧʝʨʚʠʥʥʦʛʦ ʟʦʦʪʝʭʥʽʯʥʦʛʦ ʪʘ ʧʣʝʤʽʥʥʦʛʦ 

ʦʙʣʽʢʫ ʚ ʩʝʣʝʢʮʽʡʥʦʤʫ ʩʪʘʜʽ ʩʚʠʥʝʡ ʟʘ 120 ʦʧʦʨʦʩʘʤʠ ʩʚʠʥʦʤʘʪʦʢ-ʧʝʨʰʦʦʧʦʨʦʩʦʢ.  

ʈʝʧʨʦʜʫʢʪʠʚʥʽ ʷʢʦʩʪʽ ʩʚʠʥʦʤʘʪʦʢ, ʱʦ ʧʝʨʝʚʽʨʷʣʠʩʷ, ʦʮʽʥʶʚʘʣʠʩʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʥʘʩʪʫʧʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: ʙʘʛʘʪʦʧʣʽʜʥʽʩʪʴ, ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʴ ʞʠʚʠʭ ʧʦʨʦʩʷʪ ʧʨʠ 

ʥʘʨʦʜʞʝʥʥʽ (ʛʦʣ.) ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʧʦʨʦʩʫ; ʚʝʣʠʢʦʧʣʽʜʥʽʩʪʴ (ʢʛ) ï ʩʝʨʝʜʥʷ 

ʞʠʚʘ ʤʘʩʘ ʦʜʥʽʻʾ ʛʦʣʦʚʠ ʧʦʨʦʩʷʪ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ; ʢʽʣʴʢʽʩʪʴ ʧʦʨʦʩʷʪ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ 

ʚʠʟʥʘʯʘʣʠ ʫ ʚʽʮʽ 30 ʜʥʽʚ (ʛʦʣ.); ʞʠʚʘ ʤʘʩʘ ʛʥʽʟʜʘ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʪʘ ʞʠʚʘ ʤʘʩʘ ʦʜʥʽʻʾ ʛʦʣʦʚʠ 

ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʫ ʚʽʮʽ 30 ʜʥʽʚ (ʢʛ) ï ʤʝʪʦʜʦʤ ʟʚʘʞʫʚʘʥʥʷ ʥʘ ʧʝʨʝʩʫʚʥʽʡ ʚʘʟʽ; ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ 

ʧʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ ʧʦʨʦʩʷʪ ʜʦ ʚʽʜʣʫʯʝʥʥʷ (ʢʛ); ʟʙʝʨʝʞʝʥʽʩʪʴ ʧʦʨʦʩʷʪ ʚ % ʚʩʪʘʥʦʚʣʶʚʘʣʠ 

ʰʣʷʭʦʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʞʠʚʠʭ ʧʦʨʦʩʷʪ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ ʜʦ ʢʽʣʴʢʦʩʪʽ ʪʚʘʨʠʥ, ʷʢʽ 

ʟʘʣʠʰʠʣʠʩʴ ʜʦ ʚʽʜʣʫʯʝʥʥʷ [4]. 

ʂʨʽʤ ʮʴʦʛʦ, ʢʦʤʧʣʝʢʩʥʝ ʚʠʚʯʝʥʥʷ ʚʽʜʪʚʦʨʶʚʘʣʴʥʠʭ ʷʢʦʩʪʝʡ ʩʚʠʥʦʤʘʪʦʢ ʧʨʦʚʦʜʠʣʠ 

ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʣʝʢʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʚʘ ʦʮʽʥʦʯʥʠʭ 

ʽʥʜʝʢʩʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʩʚʠʥʦʤʘʪʦʢ ɯ (ʦʮʽʥʦʯʥʠʡ ʽʥʜʝʢʩ ʟʘ ʦʙʤʝʞʝʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʦʟʥʘʢ) ʪʘ ʈ (ʢʦʤʧʣʝʢʩʥʠʡ ʦʮʽʥʦʯʥʠʡ ʽʥʜʝʢʩ) ʃ. ʃʘʰʘ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʄ. ɼ. ɹʝʨʝʟʦʚʩʴʢʦʛʦ [1]: 

ɯ = n0 +2n30+35G, 

ʜʝ ɯ ï ʽʥʜʝʢʩ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʷʢʦʩʪʝʡ; n0 ï ʢʽʣʴʢʽʩʪʴ ʧʦʨʦʩʷʪ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ, ʛʦʣ.;  

n30 ï ʢʽʣʴʢʽʩʪʴ ʧʦʨʦʩʷʪ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ, ʛʦʣ.; G ï ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʧʦʨʦʩʷʪ ʜʦ 

ʚʽʜʣʫʯʝʥʥʷ, ʢʛ. 

ʈ = n0 +ɺɻ+2n30+10m0+m30 +Z/5+W30 /10, 
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ʜʝ ʈ ï ʢʦʤʧʣʝʢʩʥʠʡ ʦʮʽʥʦʯʥʠʡ ʽʥʜʝʢʩ; n0 ï ʢʽʣʴʢʽʩʪʴ ʧʦʨʦʩʷʪ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ, ʛʦʣ.; 

ɺɻ ï ʚʠʨʽʚʥʷʥʽʩʪʴ ʛʥʽʟʜʘ. 

ɺɻ = 3,1(ʍ / ʍmax ï ʍmin), 

ʜʝ 3,1 ï ʧʦʩʪʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ; ʍ ï ʩʝʨʝʜʥʷ ʞʠʚʘ ʤʘʩʘ ʧʦʨʦʩʷʪ ʫ ʛʥʽʟʜʽ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ, 

ʢʛ; ʍmax; ʍmin ï ʞʠʚʘ ʤʘʩʘ ʧʦʨʦʩʷʪʠ ʟ ʥʘʡʙʽʣʴʰʦʶ ʽ ʥʘʡʤʝʥʰʦʶ ʞʠʚʦʶ ʤʘʩʦʶ ʫ ʛʥʽʟʜʽ, ʢʛ; 

n30 ï ʢʽʣʴʢʽʩʪʴ ʧʦʨʦʩʷʪ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ, ʛʦʣ.; m0; m30 ï ʩʝʨʝʜʥʷ ʞʠʚʘ ʤʘʩʘ ʧʦʨʦʩʷʪ ʧʨʠ 

ʥʘʨʦʜʞʝʥʥʽ ʽ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ, ʢʛ; Z ï ʟʙʝʨʝʞʝʥʽʩʪʴ ʧʦʨʦʩʷʪ ʫ ʧʽʜʩʠʩʥʠʡ ʧʝʨʽʦʜ, %; W30 ï ʤʘʩʘ 

ʛʥʽʟʜʘ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ, ʢʛ. 

ɹʽʦʤʝʪʨʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ  ʅ. ɸ. 

ʇʣʦʭʠʥʩʴʢʦʛʦ (1969) [5] ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ʆʮʽʥʢʘ ʩʚʠʥʦʤʘʪʦʢ-ʧʝʨʰʦʦʧʦʨʦʩʦʢ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ ʟʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʤʠ 

ʷʢʦʩʪʷʤʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʚ 2020 ʨʦʮʽ ʙʫʣʠ ʦʜʝʨʞʘʥʥʽ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʧʦʨʽʚʥʷʥʦ ʟ ʤʠʥʫʣʠʤ 

ʨʦʢʦʤ ʪʘ ʚ ʩʝʨʝʜʥʴʦʤʫ, ʟʘ ʧʝʨʽʦʜ 2019ï2020 ʨʦʢʽʚ (ʪʘʙʣ. 1). ʊʘʢ, ʦʩʥʦʚʥʘ ʦʟʥʘʢʘ ʩʚʠʥʦʤʘʪʦʢ ï 

ʙʘʛʘʪʦʧʣʽʜʥʽʩʪʴ (ʚ ʩʝʨʝʜʥʴʦʤʫ) ʟʘ 2020 ʨʽʢ ʩʪʘʥʦʚʠʣʘ 10,69 Ñ 0,05 ʧʦʨʦʩʷʪʠ ʥʘ 1 ʦʧʦʨʦʩ 

(ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ Cv = 3,24 %), ʱʦ ʙʽʣʴʰʝ ʥʘ 0,02 ʛʦʣ. ʧʦʨʽʚʥʷʥʦ ʟ 2019 ʨʦʢʦʤ ʪʘ ʥʘ 0,01 

ʛʦʣ. ʧʦʨʽʚʥʷʥʦ ʽʟ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʟʘ 2019ï2020 ʨʦʢʠ.  

ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʝʣʠʢʦʧʣʽʜʥʦʩʪʽ (1,34 Ñ 0,02 ʢʛ, Cv = 10,34 % ), ʢʽʣʴʢʦʩʪʽ ʧʦʨʦʩʷʪ ʫ 

ʛʥʽʟʜʽ ʥʘ ʜʘʪʫ ʚʽʜʣʫʯʝʥʥʷ ʫ ʚʽʮʽ 30 ʜʥʽʚ (9,63 Ñ 0,13 ʛʦʣ., Cv = 9,35 %), ʞʠʚʦʾ ʤʘʩʠ ʛʥʽʟʜʘ 

(98,80 Ñ 1,86 ʢʛ, Cv = 13,04 %), ʞʠʚʦʾ ʤʘʩʠ 1 ʛʦʣʦʚʠ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʫ ʚʽʮʽ 30 ʜʥʽʚ (10,26 Ñ 

0,03 ʢʛ, Cv = 2,03 %) ʩʚʠʥʦʤʘʪʢʠ ʪʘʢʦʞ ʙʫʣʠ ʢʨʘʱʠʤʠ ʫ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ.  

ʉʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʧʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ ʧʦʨʦʩʷʪ ʜʦ ʚʽʜʣʫʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʚ ʟʥʘʯʝʥʥʶ 

0,297 Ñ 0,0058 ʢʛ (Cv = 13,53 %), ʱʦ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʤʠʥʫʣʠʤ ʨʦʢʦʤ ʪʘ ʩʝʨʝʜʥʽʤ 

ʟʥʘʯʝʥʥʷʤ ʟʘ 2 ʨʦʢʠ ʥʘ 0,019 ʪʘ 0,009 ʢʛ. ʈʽʚʝʥʴ ʟʙʝʨʝʞʝʥʦʩʪʽ ʧʦʨʦʩʷʪ ʩʪʘʥʦʚʠʚ 90,09 Ñ 1,97 

% (Cv = 15,15 %).  

ʉʝʨʝʜ ʙʘʛʘʪʴʦʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʪʚʦʨʶʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʤʘʪʦʢ ʥʘʡʙʽʣʴʰʫ ʝʢʦʥʦʤʽʯʥʫ 

ʮʽʥʥʽʩʪʴ ʤʘʶʪʴ ʙʘʛʘʪʦʧʣʽʜʥʽʩʪʴ (ʢʽʣʴʢʽʩʪʴ ʞʠʚʠʭ ʧʦʨʦʩʷʪ ʥʘ ʦʧʦʨʦʩ) ʪʘ ʞʠʚʘ ʤʘʩʘ ʧʦʨʦʩʷʪ ʯʠ 

ʛʥʽʟʜʘ ʧʦʨʦʩʷʪ ʧʽʜ ʯʘʩ ʚʽʜʣʫʯʝʥʥʷ. ʇʨʦʪʝ ʮʽ ʦʟʥʘʢʠ ʤʘʶʪʴ ʥʠʟʴʢʫ ʛʝʥʝʪʠʯʥʫ ʦʙʫʤʦʚʣʝʥʽʩʪʴ ʪʘ 

ʫʩʧʘʜʢʦʚʫʚʘʥʽʩʪʴ. 

ʉʘʤʝ ʪʦʤʫ, ʥʘʰʘ ʫʚʘʛʘ ʙʫʣʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʦʜʝʨʞʘʥʥʽ ʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ ʧʨʦ 

ʧʣʝʤʽʥʥʫ ʮʽʥʥʽʩʪʴ ʪʚʘʨʠʥ, ʘ ʪʦʤʫ ʧʘʨʘʣʝʣʴʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʦʮʽʥʢʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʩʚʠʥʦʤʘʪʦʢ ʤʠ ʟʘʩʪʦʩʫʚʘʣʠ ʦʮʽʥʦʯʥʽ ʽʥʜʝʢʩʠ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʙʽʣʴʰ 

ʢʦʤʧʣʝʢʩʥʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʣʝʤʽʥʥʽ ʽ ʧʨʦʜʫʢʪʠʚʥʽ ʷʢʦʩʪʽ ʪʚʘʨʠʥʠ.  

ʈʝʧʨʦʜʫʢʪʠʚʥʽ ʷʢʦʩʪʽ ʩʚʠʥʦʤʘʪʦʢ ʜʦʙʨʝ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʦʩʪʠʡ ʦʮʽʥʦʯʥʠʡ ʽʥʜʝʢʩ (ɯ), 

ʷʢʠʡ ʻ ʧʽʜʩʫʤʢʦʚʠʤ ʚʠʨʘʟʦʤ ʮʽʻʾ ʦʟʥʘʢʠ ʟʘ ʜʝʢʽʣʴʢʦʤʘ ʧʦʢʘʟʥʠʢʘʤʠ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʚ 

2020 ʨʦʮʽ ʚʽʥ ʜʦʨʽʚʥʶʻ 40,35 Ñ 0,39 ʙʘʣʽʚ (Cv = 6,69 %), ʱʦ ʙʽʣʴʰʝ ʥʘ 0,83 ʽ 0,41 ʙʘʣʽʚ, ʥʽʞ ʚ 

2019 ʨʦʮʽ ʪʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 2019ï2020 ʨʦʢʘʭ.  

ɽʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʚʽʜʙʦʨʫ ʩʚʠʥʦʤʘʪʦʢ, ʱʦ ʧʝʨʝʚʽʨʷʶʪʴʩʷ, ʜʦ ʛʨʫʧʠ ʦʩʥʦʚʥʠʭ 

ʩʚʠʥʦʤʘʪʦʢ ʻ ʦʮʽʥʢʘ ʾʭ ʟʘ ʢʦʤʧʣʝʢʩʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚʽʜʪʚʦʨʶʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ï ʽʥʜʝʢʩʦʤ ʈ, 

ʦʩʢʽʣʴʢʠ ʚʽʥ ʪʦʯʥʽʰʠʡ ʽ ʚʢʣʶʯʘʻ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʅʘ 

ʧʽʜʩʪʘʚʽ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʜʝʢʩʫ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʩʚʠʥʦʤʘʪʦʢ ʤʘʣʠ ʪʚʘʨʠʥʠ ʚ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ ʽ ʚʽʥ ʩʪʘʥʦʚʠʚ 87,14 Ñ 

0,62 ʙʘʣʽʚ (Cv = 4,93 %), ʱʦ ʙʽʣʴʰʝ ʥʘ 0,80 ʙʘʣʽʚ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟʘ 2019ï2020 ʨʨ. ʮʴʦʛʦ 

ʽʥʜʝʢʩʫ ʜʦʨʽʚʥʶʚʘʣʦ 86,74 Ñ 0,58 ʙʘʣʽʚ (Cv = 5,18 %).  

ʋ ʚʠʱʝʥʘʟʚʘʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʚ 2020 ʨʦʮʽ, ʷʢ ʽ ʚ ʤʠʥʫʣʦʤʫ ʨʦʮʽ, ʩʧʦʩʪʝʨʽʛʘʚʩʷ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʽʥʣʠʚʦʩʪʽ ʦʟʥʘʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʩʚʠʥʦʤʘʪʦʢ, ʱʦ ʟʫʤʦʚʣʝʥʠʡ 

ʥʠʟʴʢʠʤ ʩʪʫʧʝʥʝʤ ʾʭ ʫʩʧʘʜʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʦʤ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(ʛʦʜʽʚʣʷ ʪʚʘʨʠʥ, ʩʝʟʦʥ ʨʦʢʫ, ʷʢʽʩʪʴ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʽʚôʷ, ʩʪʘʥ ʩʪʘʪʝʚʠʭ ʰʣʷʭʽʚ, ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʽʥʰʝ). 

ʂʦʝʬʽʮʽʻʥʪ ʤʽʥʣʠʚʦʩʪʽ (Cv, %) ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 2,03 (ʞʠʚʘ ʤʘʩʘ 1 ʛʦʣ. ʧʦʨʦʩʷʪ 

ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʫ ʚʽʮʽ 30 ʜʥʽʚ, ʢʛ) ʜʦ 15,15 % (ʟʙʝʨʝʞʝʥʽʩʪʴ ʧʨʠʧʣʦʜʫ, %).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʨʘʭʦʚʫʶʯʠ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʫʩʧʘʜʢʫʚʘʥʥʷ ʚʽʜʪʚʦʨʶʚʘʣʴʥʠʭ ʷʢʦʩʪʝʡ (hĮ 

= 0,05ï0,20), ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʚʠʥʦʤʘʪʦʢ, ʙʝʟʫʤʦʚʥʦ, 
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ʧʦʚʠʥʝʥ ʩʪʘʪʠ ʧʽʜʙʽʨ ʟʘ ʨʽʚʥʝʤ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʪʘ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʫʤʦʚ ʛʦʜʽʚʣʽ ʽ 

ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ.  

 

1. ʈʝʧʨʦʜʫʢʪʠʚʥʽ ʷʢʦʩʪʽ ʩʚʠʥʦʤʘʪʦʢ ʚʝʣʠʢʦʾ ʙʽʣʦʾ ʧʦʨʦʜʠ 

  

ʈʦʢʠ 2019, n = 72 2020, n = 48 ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 

2019ï2020 ʨʨ., n = 60 

ʇʦʢʘʟʥʠʢʠ, ʦʜʠʥʠʮʽ 

ʚʠʤʽʨʫ 
ʍÑ Sʭ Cv, % ʍÑ Sʭ Cv, % ʍÑ Sʭ Cv, % 

ɹʘʛʘʪʦʧʣʽʜʥʽʩʪʴ, 

ʛʦʣ. 

10,67 Ñ 0,07 5,57 10,69 Ñ 0,05 3,24 10,68 Ñ 0,06 4,35 

ɺʝʣʠʢʦʧʣʽʜʥʽʩʪʴ, ʢʛ 1,31 Ñ 0,03 19,43 1,34 Ñ 0,02 10,34 1,33 Ñ 0,03 17,47 

ʂʽʣʴʢʽʩʪʴ ʧʦʨʦʩʷʪ 

ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʫ 

ʚʽʮʽ 30 ʜʥʽʚ, ʛʦʣ. 

9,55 Ñ 0,16 14,22 9,63 Ñ 0,13 9,35 9,59 Ñ 0,14 11,31 

ɾʠʚʘ ʤʘʩʘ ʛʥʽʟʜʘ 

ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʫ 

ʚʽʮʽ 30 ʜʥʽʚ, ʢʛ 

92,25 Ñ 2,32 21,34 98,80 Ñ 1,86 13,04 95,52 Ñ 2,09 16,95 

ɾʠʚʘ ʤʘʩʘ 1 ʛʦʣ. 

ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʫ 

ʚʽʮʽ 30 ʜʥʽʚ, ʢʛ 

9,66 Ñ 0,04 3,51 10,26 Ñ 0,03 2,03 9,96 Ñ 0,03 2,33 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʠʡ 

ʧʨʠʨʽʩʪ ʞʠʚʦʾ ʤʘʩʠ 

ʧʦʨʦʩʷʪ ʜʦ 

ʚʽʜʣʫʯʝʥʥʷ, ʢʛ 

0,278 Ñ 

0,0072 

21,98 0,297 Ñ 

0,0058 

13,53 0,288 Ñ 

0,0065 

17,48 

ɯʥʜʝʢʩ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ 

ʷʢʦʩʪʽ ʩʚʠʥʦʤʘʪʢʠ, 

ɯ, ʙʘʣʽʚ 

39,52 Ñ 0,48 10,29 40,35 Ñ 0,39 6,69 39,94 Ñ 0,43 8,34 

ʂʦʤʧʣʝʢʩʥʠʡ 

ʦʮʽʥʦʯʥʠʡ ʽʥʜʝʢʩ, ʈ, 

ʙʘʣʽʚ 

86,34 Ñ 0,54 5,31 87,14 Ñ 0,62 4,93 86,74 Ñ 0,58 5,18 

ɿʙʝʨʝʞʝʥʽʩʪʴ, % 89,70 Ñ 2,24 21,19 90,09 Ñ 1,97 15,15 89,89 Ñ 2,11 18,18 
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ʇʈʀʈʆɼʅɸ ʈɽɿʀʉʊɽʅʊʅɯʉʊʔ ʂʆʈɯɺ ʇʆɼɯʃʔʉʔʂʆɻʆ ɿɸɺʆɼʉʔʂʆɻʆ ʊʀʇʋ 

ʋʂʈɸɰʅʉʔʂʆɰ ʏʆʈʅʆ-ʈʗɹʆɰ ʄʆʃʆʏʅʆɰ ʇʆʈʆɼʀ ʈɯɿʅʀʍ ɻɽʅʆʊʀʇɯɺ 

ʇʃɽʄɿɸɺʆɼʋ ɼʇ çɼɻ çʇɸʉɯʏʅɸè ʍʄɽʃʔʅʀʎʔʂʆɰ ʆɹʃɸʉʊɯ 

 

ɺʝʨʙʠʯ ɯ.ɺ. 

ʢʘʥʜʠʜʘʪ ʩ.- ʛ. ʥʘʫʢ 

ʄʝʜʚʽʜʴ ʆ.ɺ. 

ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʍʤʝʣʴʥʠʮʴʢʘ ʜʝʨʞʘʚʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ ɯʥʩʪʠʪʫʪʫ ʢʦʨʤʽʚ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʜʽʣʣʷ ʅɸɸʅ, ʩ. ʉʘʤʯʠʢʠ, ʍʤʝʣʴʥʠʮʴʢʠʡ ʨʘʡʦʥ, ʍʤʝʣʴʥʠʮʴʢʘ 

ʦʙʣʘʩʪʴ, 31182, ʋʢʨʘʾʥʘ 
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ʅʘʡʙʽʣʴʰ  ʧʦʚʥʠʡ  ʧʨʦʷʚ  ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ  ʛʦʩʧʦʜʘʨʩʴʢʠ  ʢʦʨʠʩʥʠʭ  ʦʟʥʘʢ  

ʥʝʤʦʞʣʠʚʠʡ  ʫ  ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʦ  ʩʣʘʙʢʠʭ, ʘ ʚʽʜʧʦʚʽʜʥʦ  ʩʪʨʝʩʦʥʝʩʪʽʡʢʠʭ  ʽ  

ʥʠʟʴʢʦʨʝʟʠʩʪʝʥʪʥʠʭ  ʦʩʦʙʠʥ.  ɼʦ  ʪʦʛʦ  ʞ,  ʨʦʟʨʦʙʣʷʪʠ  ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʚʽʜʜʘʯʽ  ʪʚʘʨʠʥʥʠʮʪʚʘ  ʚ  

ʧʣʝʤʽʥʥʠʭ,  ʧʨʦʤʠʩʣʦʚʠʭ  ʪʘ  ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ  ʛʦʩʧʦʜʘʨʩʪʚʘʭ  ʥʝ  ʤʦʞʣʠʚʦ ʙʝʟ  ʦʮʽʥʢʠ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʚʘʨʠʥ, ʩʪʫʧʝʥʷ ʛʝʥʝʪʠʯʥʦʾ ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʥʦʨʤʠ ʨʝʘʢʮʽʾ ʚ ʫʤʦʚʘʭ  

ʩʝʣʝʢʮʽʾ  ʪʘ  ʚʝʣʠʯʠʥʠ  ʛʝʥʝʪʠʯʥʦʛʦ  ʧʦʪʝʥʮʽʘʣʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ (1, 2, 3). ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, 

ʧʨʦʪʷʛʦʤ  2020 ʨʨ., ʚ ɼʇ çɼɻ çʇʘʩʽʯʥʘè ɯʥʩʪʠʪʫʪʫ ʢʦʨʤʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʇʦʜʽʣʣʷ ʅɸɸʅè ʉʪʘʨʦʩʠʥʷʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʘʥʘʣʽʟ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʪʘ ʚʠʟʥʘʯʝʥʦ ʧʨʠʨʦʜʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ 

ʦʨʛʘʥʽʟʤʫ ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʪʘ ʧʦʤʽʩʥʠʭ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʠʪʠ ʨʽʚʝʥʴ ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ 

ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ  ʪʘ ʧʦʤʽʩʥʠʭ ʦʜʝʨʞʘʥʠʭ 

ʰʣʷʭʦʤ ʢʨʦʩʙʨʠʜʠʥʛʫ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʽʚôʷ ʫʢʨʘʾʥʩʴʢʦʾ ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʟ 

ʯʠʩʪʦʧʦʨʦʜʥʠʤʠ ʙʫʛʘʷʤʠ ʰʚʽʮʴʢʦʾ ʧʦʨʦʜʠ.  

ɼʣʷ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 5 ʛʦʣʽʚ 

ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʪʘ 5 ʛʦʣʽʚ ʧʦʤʽʩʥʠʭ ʢʦʨʽʚ-ʧʝʨʚʽʩʪʦʢ ʥʘ 5ï7 ʤʽʩʷʮʷʭ ʣʘʢʪʘʮʽʾ.  ʂʨʦʚ ʫ ʜʘʥʠʭ 

ʢʦʨʽʚ ʙʨʘʣʠ ʟ ʷʨʝʤʥʦʾ ʚʝʥʠ ʟʨʘʥʢʫ ʜʦ ʛʦʜʽʚʣʽ. ɺ ɯʥʩʪʠʪʫʪ ʙʽʦʭʽʤʽʾ ʪʚʘʨʠʥ ʤ. ʃʴʚʽʚ ʫ ʢʨʦʚʽ 

ʚʠʟʥʘʯʘʣʠ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ, ʣʝʡʢʦʮʠʪʽʚ, ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʧʨʦʬʽʣʴ ʢʨʦʚʽ, ʛʝʤʦʛʣʦʙʽʥ,  

ʟʘʛʘʣʴʥʠʡ ʙʽʣʦʢ ʽ ʡʦʛʦ ʬʨʘʢʮʽʾ, ʧʦʢʘʟʥʠʢʠ ʬʘʛʦʮʠʪʦʟʫ. 

ɺ ʷʢʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʬʘʛʦʮʠʪʦʟʫ ʚʠʟʥʘʯʘʣʠ: ʬʘʛʦʮʠʪʘʨʥʫ ʘʢʪʠʚʥʽʩʪʴ (ʌɸ) ï ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʘʢʪʠʚʥʠʭ ʣʝʡʢʦʮʠʪʽʚ ʟ 100 ʧʽʜʨʘʭʦʚʘʥʠʭ (%); ʬʘʛʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ (ʌɯ) ï ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʬʘʛʦʮʠʪʦʚʘʥʠʭ ʤʽʢʨʦʙʥʠʭ ʪʽʣ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʠʥ ʘʢʪʠʚʥʠʡ ʥʝʡʪʨʦʬʽʣ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʛʣʠʥʘʶʯʫ ʟʜʘʪʥʽʩʪʴ ʬʘʛʦʮʠʪʽʚ; ʬʘʛʦʮʠʪʘʨʥʝ ʯʠʩʣʦ (ʌʏ) ï ʢʽʣʴʢʽʩʪʴ 

ʬʘʛʦʮʠʪʦʚʘʥʠʭ ʤʽʢʨʦʙʥʠʭ  ʪʽʣ ʥʘ 100 ʧʽʜʨʘʭʦʚʘʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ. 

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʘʛʘʣʴʥʫ ʙʫʜʦʚʫ ʦʨʛʘʥʽʟʤʫ, ʡʦʛʦ ʢʦʥʩʪʠʪʫʮʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʬʽʟʽʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʪʘ ʚ ʧʝʚʥʽʡ ʤʽʨʽ, ʦʙʤʽʥ ʨʝʯʦʚʠʥ, ʚ ʦʙʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʤʝʞʘʭ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ (ʪʘʙʣ.1). 

ʇʦʨʷʜ ʟ ʪʠʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʤʽʩʥʽ ʢʦʨʦʚʠ-ʧʝʨʚʽʩʪʢʠ ʜʦʩʪʦʚʽʨʥʦ ʧʝʨʝʚʘʞʘʶʪʴ 

ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʟʘ ʪʘʢʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ ʚʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ (+ 3,0 ʛ/ʣ), 

ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ (+ 0,26 ʊ/ʣ), ʢʽʣʴʢʽʩʪʴ  ʣʝʡʢʦʮʠʪʽʚ (+ 0,94 ɻ/ʣ), (td=2,0; 2,2; 2,4). 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ  ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʡʦʛʦ ʚʝʣʠʯʠʥʘ ʪʘʢʦʞ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ, ʘʣʝ ʫ 

ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʪʚʘʨʠʥ ʚʽʥ ʩʪʘʥʦʚʠʪʴ 1106,53 ʥʢʘʪ/ʣ, ʱʦ ʙʽʣʴʰʝ ʥʽʞ ʫ ʧʦʤʽʩʥʠʭ ʢʦʨʽʚ ʥʘ 31,62 

ʥʢʘʪ/ʣ. ʇʨʠ ʮʴʦʤʫ ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (td=2,58) (ʪʘʙʣ. 2). 
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1. ʄʦʨʬʦʣʦʛʽʯʥʽ   ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʢʦʨʽʚ ʨʽʟʥʠʭ ʛʝʥʦʪʠʧʽʚ (ʄÑm; n =5) 

 

            

            ʇʦʢʘʟʥʠʢ 

                           ɻʝʥʦʪʠʧ ʢʦʨʽʚ 

       ʏʠʩʪʦʧʦʨʦʜʥʽ            ʇʦʤʽʩʥʽ 

ɺʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ ʚ 

ʝʨʠʪʨʦʮʠʪʽ, ʛ/ʣ 
97,2 Ñ 2,41 100,2 Ñ 2,82 

ʂʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ, ʊ/ʣ 6,26 Ñ 0,17 6,52 Ñ 0,11 

ʂʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ, ɻ/ʣ 8,64 Ñ 0,31 9,58 Ñ 0,24 

 

ɺʤʽʩʪ ʘʣʴʙʫʤʽʥʽʚ ʫ ʧʦʤʽʩʥʠʭ ʪʚʘʨʠʥ ʩʪʘʥʦʚʠʪʴ   656,33 ʥʢʘʪ/ʣ, ʱʦ ʥʘ 53,33 ʥʢʘʪ/ʣ 

ʙʽʣʴʰʝ ʥʽʞ ʫ ʧʦʤʽʩʥʠʭ ʪʚʘʨʠʥ - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (td=2,13). 

 

2. ɹʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʢʦʨʽʚ-ʧʝʨʚʽʩʪʦʢ (ʄÑm ; n = 5) 

 

             

               ʇʦʢʘʟʥʠʢ 

 

                                   ɻʝʥʦʪʠʧ ʢʦʨʽʚ 

ʏʠʩʪʦʧʦʨʦʜʥʽ            ʇʦʤʽʩʥʽ 

ɿʘʛʘʣʴʥʠʡ ʙʽʣʦʢ, ʛ/ʣ 

 

1106,53 Ñ 0,71 1138,15 Ñ 0,45 

ɸʣʴʙʫʤʽʥʠ ʥʢʘʪ/ʣ 

 

603,00 Ñ 35,6 656,33 Ñ 41,3 

ɸʣɸʊ ʥʢʘʪ/ʣ 844,33 Ñ 53,2 

 

862,34 Ñ 46,5 
ɸʩɸʊ ʥʢʘʪ/ʣ 1912,01 Ñ 83,7 1952,93 Ñ 76,4 

 ɺʤʽʩʪ ʛʣʶʢʦʟʠ  ʤʤʦʣʴ/ʣ 1,31 Ñ 0,12 1,39 Ñ 0,08 

 

ʈʽʟʥʠʮʷ ʟʘ ʚʤʽʩʪʦʤ ʘʣʘʥʽʥʦʪʨʘʥʩʬʝʨʘʟʠ (ɸʣɸʊ) ʪʘ ʘʩʧʘʨʪʘʪʘ-ʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ (ɸʩɸʊ) 

ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ 18,01 ʪʘ 40,92 ʥʢʘʪ/ʣ ʥʘ ʢʦʨʠʩʪʴ ʧʦʤʽʩʥʠʭ ʪʚʘʨʠʥ. 

ɿʘ ʬʨʘʢʮʽʷʤʠ ʧʨʦʪʝʾʥʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʝʟʥʘʯʥʽ ʚʽʜʤʽʥʦʩʪʽ ï ʚʤʽʩʪ ʘʣʴʙʫʤʽʥʽʚ ʫ 

ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʢʦʨʽʚ ʩʪʘʥʦʚʠʪʴ 52,57 %, ʫ ʧʦʤʽʩʥʠʭ ï 55,38 %. 

ʑʦʜʦ ʬʨʘʢʮʽʡ ʛʣʦʙʫʣʽʥʽʚ, ʪʦ ʚʠʱʘ ʯʘʩʪʢʘ ɔ- ʛʣʦʙʫʣʽʥ ʙʫʣʘ ʫ ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʪʚʘʨʠʥ ï 

29,27 %, ʫ ʧʦʤʽʩʥʠʭ-26,01, Ŭ-ʛʣʦʙʫʣʽʥʠ ʪʘ ɓ- ʛʣʦʙʫʣʽʥʠ ʫ ʯʠʩʪʦʧʦʨʦʜʥʠʭ ï4,35; 12,06 %, ʫ 

ʧʦʤʽʩʥʠʭ 5,21; 11,82 % ( ʪʘʙʣ. 3) 

 

3. ɺʤʽʩʪ ʨʦʟʯʠʥʥʠʭ ʧʨʦʪʝʾʥʽʚ ʫ ʩʠʚʦʨʦʪʮʽ ʢʨʦʚʽ ʢʦʨʽʚ ʨʽʟʥʠʭ ʛʝʥʦʪʠʧʽʚ, % (ʄÑm ; 

n = 5) 

 

 

ɻʝʥʦʪʠʧ ʢʦʨʽʚ 

                                              ʌʨʘʢʮʽʾ ʧʨʦʪʝʾʥʽʚ 

 ɻʣʦʙʫʣʽʥʠ ɸʣʴʙʫʤʽʥʠ 

ɔ- ʛʣʦʙʫʣʽʥʠ ɓ- ʛʣʦʙʫʣʽʥʠ Ŭ-ʛʣʦʙʫʣʽʥʠ ʅʨ- 

 ʏʠʩʪʦʧʦʨʦʜʥʽ 29,01 Ñ 1,81 12,06 Ñ 2,02 4,35 Ñ 1,54 1,91 Ñ 0,09 52,67 Ñ 2,32 

ʇʦʤʽʩʥʽ 23,29 Ñ 2,17 11,82 Ñ 1,79 5,21 Ñ 1,33 1,58 Ñ 0,12 58,10 Ñ 2,69 

 

ʋʷʚʣʝʥʥʷ ʧʨʦ ʩʪʘʥ ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥʠ ʚ ʮʽʣʦʤʫ ʜʦʧʦʚʥʶʶʪʴ 

ʧʦʢʘʟʥʠʢʠ ʣʝʡʢʦʛʨʘʤʠ ʢʨʦʚʽ (ʪʘʙʣ. 43), ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʡʦʛʦ ʟʘʭʠʩʥʠʭ 

ʬʫʥʢʮʽʷʭ. ɽʦʟʠʥʦʬʽʣʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʟʥʠʱʝʥʥʽ ʢʣʽʪʠʥ-ʧʘʨʘʟʠʪʽʚ (ʚʠʜʽʣʷʶʪʴ ʩʧʝʮʽʘʣʴʥʽ 

ʬʝʨʤʝʥʪʠ, ʷʢʽ ʜʽʶʪʴ ʥʘ ʥʠʭ ʟʛʫʙʥʦ). 
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 4. ʃʝʡʢʦʮʠʪʘʨʥʠʡ ʧʨʦʬʽʣʴ ʢʨʦʚʽ, % (ʄÑm ; n = 5) 

ɻʝʥʦʪʠʧ ʢʦʨʽʚ ɹʘʟʦʬʽʣʠ ɽʦʟʠʥʦʬʽʣʠ 
ʇʘʣʠʯʢʦʷʜ. 

ʥʝʡʪʨʦʬʽʣʠ 

ʉʝʛʤʝʥʪʦʷʜ. 

ʥʝʡʪʨʦʬʽʣʠ 
ʃʽʤʬʦʮʠʪʠ ʄʦʥʦʮʠʪʠ 

ʏʠʩʪʦʧʦʨʦʜʥʽ 0,4Ñ 0,19 4,2 Ñ 0,37 2,8 Ñ 0,68 27,8 Ñ 1,41 60,8 Ñ 2,75 4,1 Ñ 0,53 

ʇʦʤʽʩʥʽ 0,4Ñ0,22 5,6 Ñ 0,41 3,8 Ñ 0,63  26,2 Ñ 2,13 60,4 Ñ 3,3 3,6 Ñ 0,31 

 

ɿʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʦʤʽʩʥʽ ʪʚʘʨʠʥʠ ʧʝʨʝʚʘʞʘʶʪʴ ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʪʚʘʨʠʥ ʥʘ 1,4 %. 

ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʥʝʡʪʨʦʬʽʣʽʚ ʧʦʣʷʛʘʻ ʚ ʟʘʭʠʩʪʽ ʦʨʛʘʥʽʟʤʫ ʚʽʜ ʽʥʬʝʢʮʽʡ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʦʥʘ 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʛʦʮʠʪʦʟʫ. ɿʘ ʧʦʢʘʟʥʠʢʦʤ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ 

ʧʦʤʽʩʥʽ ʢʦʨʦʚʠ ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʥʘ 1,0 % ʽ ʧʦʩʪʫʧʘʶʪʴʩʷ ʯʠʩʪʦʧʦʨʦʜʥʠʤ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʥʘ 1,6 %. ɿʘ ʢʽʣʴʢʽʩʪʶ ʣʽʤʬʦʮʠʪʽʚ ʽ ʤʦʥʦʮʠʪʽʚ ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ 

ʥʝ ʚʠʷʚʣʝʥʦ. 

ɹʘʢʪʝʨʠʮʠʜʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʨʽʚ ʚʽʜʦʙʨʘʞʘʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʛʫʤʦʨʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʟʘʭʠʩʪʫ ʾʭ ʦʨʛʘʥʽʟʤʫ. ʋ ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʪʚʘʨʠʥ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 42,21 %, ʫ ʧʦʤʽʩʥʠʭ- 48,02 %. 

ɯʟ ʬʘʛʦʮʠʪʦʟʦʤ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʣʽʟʦʮʠʤʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ. ɿʘ ʮʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʧʦʤʽʩʥʽ ʢʦʨʦʚʠ ʧʝʨʝʚʘʞʘʶʪʴ ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʨʦʚʝʩʥʠʮʴ ʥʘ 4,6 % (ʪʘʙʣ. 5). 

 

 5. ʇʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʪʘ ʧʦʤʽʩʥʠʭ ʢʦʨʽʚ (ʄÑm ; 

n = 5) 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʘʢʪʝʨʽʘʣʴʥʘ 

(ɹɸʉʂ), ʃʽʟʦʮʠʤʥʘ (ʃɸʉʂ) ʪʘ ʬʘʛʦʮʠʪʘʨʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʦʤʽʩʥʠʭ ʢʦʨʽʚ-

ʧʝʨʚʽʩʪʦʢ ʚʽʨʦʛʽʜʥʦ ʚʠʱʘ ʥʽʞ ʫ ʯʠʩʪʦʧʦʨʦʜʥʠʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʚʠʚʯʝʥʥʽ ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʨʽʚ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʮʽʥʝʥʽ ʛʨʫʧʠ ʪʚʘʨʠʥ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ  ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʘʭʠʩʥʠʭ 

ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʪʘ ʘʜʘʧʪʘʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʱʦ ʩʪʚʦʨʶʻ ʜʦʙʨʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʝʬʝʢʪʠʚʥʦʾ ʩʝʣʝʢʮʽʾ. ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʢʦʨʽʚ-ʧʝʨʚʽʩʪʦʢ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʽ ʙʽʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʨʦʚʽ, ʬʘʛʦʮʠʪʘʨʥʦʶ, 

ʙʘʢʪʝʨʠʮʠʜʥʦʶ ʽ ʣʽʟʦʮʠʤʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʧʦʢʘʟʘʣʘ, ʱʦ ʧʦʤʽʩʥʽ ʢʦʨʦʚʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ɺ.ɭ. 

ʏʫʤʘʯʝʥʢʦ ʪʘ ʽʥ. (1990) ʤʘʶʪʴ ʧʨʠʨʦʜʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʥʘ 3 ʙʘʣʠ (61) ʚʠʱʫ, ʥʽʞ ʫ ʾʭ 

ʯʠʩʪʦʧʦʨʦʜʥʠʭ ʨʦʚʝʩʥʠʮʴ (58 ʙʘʣʽʚ). 
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ɻʝʥʦʪʠʧ ɹʘʢʪʝʨʠʮʠʜʥʘ 

ʘʢʪʠʚʥʽʩʪʴ 

(ɹɸʉʂ) 

ʃʽʟʦʮʠʤʥʘ 

ʘʢʪʠʚʥʽʩʪʴ 

(ʃɸʉʂ) 

ʌʘʛʦʮʠʪʘʨʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, % 

ʌʘʛʦʮʠʪʘʨʥʠʡ 

ʽʥʜʝʢʩ, ʦʜ. 

ʌʘʛʦʮʠʪʘʨʥʝ 

ʯʠʩʣʦ, ʦʜ. 

ʏʠʩʪʦʧʦʨʦʜʥʽ 42,21 Ñ 0,25  25,2Ñ 2,84 42 Ñ 0,08 10,62 Ñ 0,47 4,52 Ñ 0,49 

ʇʦʤʽʩʥʽ 48,02 Ñ 0,40 29,8Ñ 1,76 43 Ñ 0,23 11,54 Ñ 0,78 4,96 Ñ 0,42 
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ʍʤʝʣʴʥʠʮʴʢʘ ʜʝʨʞʘʚʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ ɯʥʩʪʠʪʫʪʫ ʢʦʨʤʽʚ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʜʽʣʣʷ ʅɸɸʅ, ʩ. ʉʘʤʯʠʢʠ, ʉʪʘʨʦʢʦʩʪʷʥʪʠʥʽʚʩʴʢʠʡ ʨʘʡʦʥ, 

ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʴ, 31182  

 

ɽʢʦʥʦʤʽʯʥʘ ʪʘ ʝʢʦʣʦʛʽʯʥʘ ʢʨʠʟʘ, ʟʥʠʞʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ, ʟʘʙʨʫʜʥʝʥʥʷ 

ʾʭ ʧʝʩʪʠʮʠʜʘʤʠ ʽ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ, ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ ï ʫʩʝ ʮʝ 

ʟʫʤʦʚʣʶʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʽ ʧʨʝʧʘʨʘʪʽʚ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʟʤʝʥʰʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʜʦʙʨʠʚ ʪʘ ʧʝʩʪʠʮʠʜʽʚ. 

ʊʦʤʫ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʧʦʚʠʥʥʽ ʧʝʨʝʜʙʘʯʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʧʨʠʡʦʤʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʽ, ʧʨʠ ʮʴʦʤʫ, ʻ 

ʝʢʦʣʦʛʽʯʥʦ ʜʦʮʽʣʴʥʠʤʠ ʽ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤʠ. 

ɹʽʦʣʦʛʽʯʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʟʘʙʝʟʧʝʯʫʻ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʜʦʚʛʦʪʝʨʤʽʥʦʚʝ ʧʽʜʪʨʠʤʫʚʘʥʥʷ 

ʧʦʪʝʥʮʽʘʣʫ ʨʦʜʶʯʦʩʪʽ ʟʝʤʣʽ ʽ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ. ʇʨʦʪʝ ʦʩʥʦʚʥʠʤ ʩʪʨʠʤʫʶʯʠʤ 

ʬʘʢʪʦʨʦʤ ʡʦʛʦ ʰʠʨʦʢʦʛʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʻ ʥʠʟʴʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨ 

ʚʥʘʩʣʽʜʦʢ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʫʜʦʙʨʝʥʥʷ. ʅʠʥʽ ʛʥʽʡ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʥʦʩʷʪʴ, ʪʦʤʫ ʨʦʜʶʯʽʩʪʴ 

ˇʨʫʥʪʽʚ ʧʦʪʨʽʙʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʽʥʰʠʤʠ ʟʘʭʦʜʘʤʠ.  

ɺ ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʧʦʟʠʪʠʚʥʦ ʩʝʙʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʠʜʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, 

ʽʥʦʢʫʣʷʮʽʷ ʥʘʩʽʥʥʷ ʪʘ ʦʙʨʦʙʢʘ ʧʦʩʽʚʽʚ ʙʽʦʣʦʛʽʯʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʪʠʤʯʘʩʦʚʽʡ ʩʽʚʦʟʤʽʥʽ ʍʤʝʣʴʥʠʮʴʢʦʾ ɼʉɻɼʉ ɯʂʉɻʇ 

ʅɸɸʅ ʧʨʦʪʷʛʦʤ 2016ï2018 ʨʦʢʽʚ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʰʪʘʤʽʚ ʘʟʦʪʦʬʽʢʩʫʚʘʣʴʥʠʭ ʽ ʬʦʩʬʦʨʦʤʦʙʽʣʽʟʫʚʘʣʴʥʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʟʤʝʥʰʝʥʥʶ ʧʦʰʠʨʝʥʥʷ ʭʚʦʨʦʙ, ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʽʟ ʷʯʤʝʥʝʤ ʷʨʠʤ ʩʦʨʪʫ ɺʦʻʚʦʜʘ ʥʘʢʣʘʜʘʣʠʩʴ ʪʨʠ ʯʠʥʥʠʢʠ. ʏʠʥʥʠʢ ɸ ï 

ʫʜʦʙʨʝʥʥʷ: 1. ʙʝʟ ʜʦʙʨʠʚ (ʢʦʥʪʨʦʣʴ), 2. N60P60K60, 3. N60P60K60 + ʩʠʜʝʨʘʣʴʥʝ ʜʦʙʨʠʚʦ; ʯʠʥʥʠʢ 

ɺ ï ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʷ: 1. ʦʙʨʦʙʢʘ ʚʦʜʦʶ (ʢʦʥʪʨʦʣʴ), 2. ɸʛʨʦʙʘʢʪʝʨʠʥ (0,6 ʣ/ʪ), 3. 

ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ (0,8 ʣ/ʪ), 4. ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ (2 ʣ/ʪ); ʯʠʥʥʠʢ ʉ ï ʦʙʨʦʙʢʘ ʧʦʩʽʚʽʚ: 1. ʙʝʟ 

ʦʙʨʦʙʢʠ (ʢʦʥʪʨʦʣʴ), 2. ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ (0,8 ʣ/ʛʘ).  

ʋ ʩʢʣʘʜʽ ʙʽʦʧʨʝʧʘʨʘʪʫ ɸʛʨʦʙʘʢʪʝʨʠʥ - ʘʟʦʪʦʬʽʢʩʫʚʘʣʴʥʽ ʙʘʢʪʝʨʽʾ Agrobakterium 

radiobakter 10. ɼʽʶʯʦʶ ʨʝʯʦʚʠʥʦʶ ʙʽʦʜʦʙʨʠʚʘ ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ ʻ ʬʦʩʬʦʨʦʤʦʙʽʣʽʟʫʚʘʣʴʥʽ 

ʙʘʢʪʝʨʽʾ Paenibacillus polymyxa ʂɺ. ʇʨʝʧʘʨʘʪ ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ ʤʽʩʪʠʪʴ ʢʣʽʪʠʥʠ ʙʘʢʪʝʨʽʡ 

Bacillus subtilis, Azotobacter, Paenibacillus polymyxa, Enterococcus, Lactobacillus, ʤʘʢʨʦ- ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʧʨʦʜʫʢʪʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʙʘʢʪʝʨʽʡ. 

ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʧʝʨʝʜʧʦʩʽʚʥʘ ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʪʘ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʧʦʩʽʚʽʚ 

ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʜʦʩʪʦʚʽʨʥʦ ʧʽʜʚʠʱʫʚʘʣʠ ʫʨʦʞʘʡʥʽʩʪʴ ʷʯʤʝʥʶ. ʇʨʠ ʮʴʦʤʫ, 

ʙʽʣʴʰʫ ʚʽʜʩʦʪʢʦʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʦʧʨʝʧʘʨʘʪʠ ʚʠʷʚʠʣʠ ʟʘ ʬʦʥʫ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ. ʊʘʢ 

ʧʨʠʨʽʩʪ ʫʨʦʞʘʶ ʚʽʜ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʥʘ ʫʜʦʙʨʝʥʠʭ ʜʽʣʷʥʢʘʭ ʩʪʘʥʦʚʠʚ 2,8ï7,2 %, ʧʨʦʪʠ 4,6ï

13,1 % ʥʘ ʬʦʥʽ ʙʝʟ ʜʦʙʨʠʚ (ʪʘʙʣʠʮʷ 1).  

ɿʦʢʨʝʤʘ, ʟʘ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʷʯʤʝʥʶ ʷʨʦʛʦ ʧʨʝʧʘʨʘʪʦʤ ɸʛʨʦʙʘʢʪʝʨʠʥ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʬʦʥʫ ʫʜʦʙʨʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʧʦʩʽʚʽʚ ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪʽ 

ʟʝʨʥʘ ʷʯʤʝʥʶ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʥʘ 0,15ï0,22 ʪ/ʛʘ ʘʙʦ 2,8ï5,4 %; ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥʦʤ 
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ï ʥʘ 0,24ï0,37 ʪ/ʛʘ ʘʙʦ 4,3ï9,5 %; ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ ï ʥʘ 

0,32ï0,51 ʪ/ʛʘ ʘʙʦ 5,9ï13,1 %.  

 

ʊʘʙʣʠʮʷ 1 ʋʨʦʞʘʡʥʽʩʪʴ ʷʯʤʝʥʶ ʷʨʦʛʦ ʩʦʨʪʫ ɺʦʻʚʦʜʘ ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʽ ʧʦʩʽʚʽʚ 

ʙʽʦʧʨʝʧʘʨʘʪʘʤʠ ʪʘ ʫʜʦʙʨʝʥʥʷ (ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2016ï2018 ʨʨ.) 

ʆʙʨʦʙʢʘ ʥʘʩʽʥʥʷ 
ʋʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

ɺʽʜʭʠʣʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 

ʟʘ ʦʙʨʦʙʢʠ 

ʥʘʩʽʥʥʷ 

ʟʘ ʫʜʦʙʨʝʥʥʷ ʟʘ ʦʙʨʦʙʢʠ 

ʧʦʩʽʚʽʚ 

ʪ/ʛʘ % ʪ/ʛʘ % ʪ/ʛʘ % 

ʌʦʥ ɯ ï ɹʝʟ ʦʙʨʦʙʢʠ ʧʦʩʽʚʽʚ ʙʽʦʧʨʝʧʘʨʘʪʦʤ 

ɹʝʟ ʜʦʙʨʠʚ 

ʆʙʨʦʙʢʘ ʚʦʜʦʶ 3,90 ʂ - ʂ - ʂ - 

ɸʛʨʦʙʘʢʪʝʨʠʥ 4,11 0,21 5,4 ʂ - ʂ - 

ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ 4,27 0,37 9,5 ʂ - ʂ - 

ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ 4,41 0,51 13,1 ʂ - ʂ - 

N60P60K60 

ʆʙʨʦʙʢʘ ʚʦʜʦʶ 5,25 ʂ - 1,35 34,6 ʂ - 

ɸʛʨʦʙʘʢʪʝʨʠʥ 5,47 0,22 4,2 1,36 33,1 ʂ - 

ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ 5,58 0,33 6,3 1,31 30,7 ʂ - 

ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ 5,63 0,38 7,2 1,22 27,7 ʂ - 

N60P60K60 + ʩʠʜʝʨʘʪ 

ʆʙʨʦʙʢʘ ʚʦʜʦʶ 5,38 ʂ - 1,48 37,9 ʂ - 

ɸʛʨʦʙʘʢʪʝʨʠʥ 5,56 0,18 3,3 1,45 35,3 ʂ - 

ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ 5,67 0,29 5,4 1,40 32,8 ʂ - 

ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ 5,70 0,32 5,9 1,29 29,3 ʂ - 

ʌʦʥ ɯɯ ï ʆʙʨʦʙʢʘ ʧʦʩʽʚʽʚ ʙʽʦʧʨʝʧʘʨʘʪʦʤ ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ 

ɹʝʟ ʜʦʙʨʠʚ 

ʆʙʨʦʙʢʘ ʚʦʜʦʶ 4,14 ʂ - ʂ - 0,24 6,2 

ɸʛʨʦʙʘʢʪʝʨʠʥ 4,33 0,19 4,6 ʂ - 0,22 5,4 

ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ 4,44 0,30 7,2 ʂ - 0,17 4,0 

ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ 4,56 0,42 10,1 ʂ - 0,15 3,4 

N60P60K60 

ʆʙʨʦʙʢʘ ʚʦʜʦʶ 5,45 ʂ - 1,31 31,6 0,20 3,8 

ɸʛʨʦʙʘʢʪʝʨʠʥ 5,60 0,15 2,8 0,27 29,3 0,13 2,4 

ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ 5,73 0,28 5,1 1,29 29,1 0,15 2,7 

ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ 5,81 0,36 6,6 1,25 27,4 0,18 3,2 

N60P60K60 + ʩʠʜʝʨʘʪ 

ʆʙʨʦʙʢʘ ʚʦʜʦʶ 5,52 ʂ - 1,38 33,3 0,14 2,6 

ɸʛʨʦʙʘʢʪʝʨʠʥ 5,69 0,17 3,1 1,36 31,4 0,13 2,3 

ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ 5,76 0,24 4,3 1,32 29,7 0,09 1,6 

ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ 5,85 0,33 6,0 1,29 28,3 0,15 2,6 

ʅɯʈ05 

ɸ 0,056 

 ɺ 0,507 

ʉ 0,037 

 

ʊʘʢʦʞ ʱʝ 0,09ï0,24 ʪ/ʛʘ (1,6ï6.2 %) ʧʨʠʨʦʩʪʫ ʚʨʦʞʘʶ (ʟʘʣʝʞʥʦ ʚʽʜ ʫʜʦʙʨʝʥʥʷ ʪʘ 

ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ) ʦʜʝʨʞʘʥʦ ʚʽʜ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʧʦʩʽʚʽʚ ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ ʫ ʬʘʟʫ ʪʨʫʙʢʫʚʘʥʥʷ 

ʢʫʣʴʪʫʨʠ. ʇʨʠ ʮʴʦʤʫ, ʥʘ ʬʦʥʽ ʦʙʨʦʙʢʠ ʧʦʩʽʚʽʚ ʧʨʝʧʘʨʘʪʦʤ ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ, ʚʽʜʩʦʪʦʢ 

ʧʨʠʨʦʩʪʫ ʚʨʦʞʘʡʥʦʩʪʽ ʚʽʜ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʘʤʠ ʪʘʢʦʞ ʜʝʱʦ ʟʥʠʞʫʻʪʴʩʷ. 
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ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʦʙʣʽʢʠ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʦʙʨʦʙʢʘ 

ʥʘʩʽʥʥʷ ʧʨʝʧʘʨʘʪʦʤ ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ ʟʤʝʥʰʫʻ ʧʦʰʠʨʝʥʥʷ ʢʦʨʝʥʝʚʠʭ ʛʥʠʣʝʡ ʷʯʤʝʥʶ, ʘ ʟʘ 

ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʥʠʤ ʧʦʩʽʚʽʚ ʩʪʨʠʤʫʚʘʚʩʷ ʨʦʟʚʠʪʦʢ ʩʽʪʯʘʩʪʦʛʦ ʛʝʣʴʤʽʥʪʦʩʧʦʨʽʦʟʫ.  

ʊʘʢ ʧʦʰʠʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʩʽʪʯʘʩʪʦʛʦ ʛʝʣʴʤʽʥʪʦʩʧʦʨʽʦʟʫ ʷʯʤʝʥʶ ʟʥʠʞʫʚʘʣʦʩʴ ʧʽʜ 

ʚʧʣʠʚʦʤ ʦʙʨʦʙʢʠ ʧʦʩʽʚʽʚ ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ (ʟ 9-14 ʜʦ 4-6 % ʧʦʰʠʨʝʥʥʷ ʪʘ ʜʦ ʥʝʩʫʪʪʻʚʦʛʦ 

ʩʪʫʧʝʥʷ ʨʦʟʚʠʪʢʫ), ʪʦʜʽ ʷʢ ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʥʝ ʧʦʢʘʟʘʣʘ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʧʣʠʚ ʟʘʭʦʜʫ 

ʥʘ ʮʶ ʪʘ ʽʥʰʽ ʭʚʦʨʦʙʠ ʣʠʩʪʢʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʦʙʣʽʢʫ ʟʚʠʯʘʡʥʦʾ (ʬʫʟʘʨʽʦʟʥʦ-ʛʝʣʴʤʽʥʪʦʩʧʦʨʽʦʟʥʦʾ) ʢʦʨʝʥʝʚʦʾ ʛʥʠʣʽ 

ʩʚʽʜʯʘʪʴ, ʱʦ ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʘʤʠ ʟʜʘʪʥʘ ʟʥʠʞʫʚʘʪʠ ʾʾ ʧʦʰʠʨʝʥʥʷ (ʟ 2-3 % ʜʦ 

0,2-1 % ʫ ʩʦʨʪʫ ɺʦʻʚʦʜʘ). ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʤ ʙʫʚ ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ, ʱʦ ʤʘʻ ʫ ʩʢʣʘʜʽ 

ʙʘʢʪʝʨʽʾ ʨʽʟʥʠʭ ʬʫʥʢʮʽʡ. ʇʨʠ ʮʴʦʤʫ, ʥʘ ʫʜʦʙʨʝʥʠʭ ʜʽʣʷʥʢʘʭ ʧʦʰʠʨʝʥʥʷ ʛʥʠʣʝʡ ʪʘʢʦʞ ʙʫʣʦ 

ʜʝʱʦ ʤʝʥʰʠʤ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʜʘʥʽ, ʱʦ ʟʙʫʜʥʠʢ ʦʟʥʘʯʝʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʫʨʘʞʫʻ ʦʩʣʘʙʣʝʥʽ ʘʙʦ ʧʦʰʢʦʜʞʝʥʽ ʨʦʩʣʠʥʠ, ʘ ʙʘʢʪʝʨʽʾ, ʱʦ ʤʽʩʪʷʪʴ ʙʽʦʧʨʝʧʘʨʘʪʠ, ʧʨʦʜʫʢʫʶʪʴ 

ʩʪʠʤʫʣʶʶʯʽ ʨʦʩʣʠʥʫ ʨʝʯʦʚʠʥʠ.  

ʍʦʯ ʨʦʟʚʠʪʦʢ ʚʢʘʟʘʥʠʭ ʭʚʦʨʦʙ ʙʫʚ ʩʣʘʙʢʠʤ, ʝʢʦʥʦʤʽʯʥʝ ʟʥʘʯʝʥʥʷ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʪʘ 

ʧʦʩʽʚʽʚ ʷʯʤʝʥʶ ʙʽʦʧʨʝʧʘʨʘʪʘʤʠ ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʩʫʪʪʻʚʝ, ʦʩʢʽʣʴʢʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʟʤʝʥʰʫʻʪʴʩʷ ʧʦʪʨʝʙʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʧʨʦʪʠ ʭʚʦʨʦʙ. 

ʆʪʞʝ, ʢʣʶʯʦʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʷʯʤʝʥʶ ʷʨʦʛʦ 

ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʻ ʪʝ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʥʘʙʘʛʘʪʦ ʚʠʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘ ʜʽʣʷʥʢʘʭ 

ʙʝʟ ʜʦʙʨʠʚ, ʥʽʞ ʥʘ ʫʜʦʙʨʝʥʠʭ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʨʘʟʽ ʚʠʨʦʱʫʚʘʥʥʷ ʷʯʤʝʥʶ ʷʨʦʛʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʫʨʘʞʝʥʥʷ ʭʚʦʨʦʙʘʤʠ, ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʦʢʫʣʷʮʽʶ ʥʘʩʽʥʥʷ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʙʽʦʧʨʝʧʘʨʘʪʦʤ ɹʽʦʢʦʤʧʣʝʢʩ-ɹʊʋ, ʘ ʪʘʢʦʞ ʦʙʨʦʙʢʫ ʥʠʤ ʧʦʩʽʚʽʚ. 
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Legal sciences 

 

ɿɼɯʁʉʅɽʅʅʗ ʆʉʆɹʀʉʊʆɻʆ ʅɽʄɸʁʅʆɺʆɻʆ ʇʈɸɺɸ ɼʀʊʀʅʀ ʅɸ ʉɯʄôʖ 

 

ɺʦʚʢ ʄ.ɿ. 

ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʮʠʚʽʣʴʥʦ-ʧʨʘʚʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, 

 ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 1 ʂʦʥʚʝʥʮʽʾ ʆʆʅ ʧʨʦ ʧʨʘʚʘ ʜʠʪʠʥʠ, ʜʠʪʠʥʦʶ ʻ ʢʦʞʥʘ ʣʶʜʩʴʢʘ 

ʽʩʪʦʪʘ ʜʦ ʜʦʩʷʛʥʝʥʥʷ 18-ʨʽʯʥʦʛʦ ʚʽʢʫ, ʷʢʱʦ ʟʘ ʟʘʢʦʥʦʤ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʤ ʜʦ ʜʘʥʦʾ ʦʩʦʙʠ, ʚʦʥʘ 

ʥʝ ʜʦʩʷʛʘʻ ʧʦʚʥʦʣʽʪʪʷ ʨʘʥʽʰʝ [1]. ʇʦʜʽʙʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʜʠʪʠʥʘè ʤʽʩʪʠʪʴʩʷ ʫ ʩʪ. 1 

ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʜʠʪʠʥʩʪʚʘè ʚʽʜ 26 ʢʚʽʪʥʷ 2001 ʨ. [2]. ʋ ʩʪ. 6 ʉʽʤʝʡʥʦʛʦ ʢʦʜʝʢʩʫ 

ʋʢʨʘʾʥʠ (ʜʘʣʽ ï ʉʂ ʋʢʨʘʾʥʠ) ʧʝʨʝʜʙʘʯʝʥʦ, ʱʦ ʧʨʘʚʦʚʠʡ ʩʪʘʪʫʩ ʜʠʪʠʥʠ ʤʘʻ ʦʩʦʙʘ ʜʦ 

ʜʦʩʷʛʥʝʥʥʷ ʥʝʶ ʧʦʚʥʦʣʽʪʪʷ. ʇʨʠ ʮʴʦʤʫ ʜʠʪʠʥʘ ʜʦ ʜʦʩʷʛʥʝʥʥʷ 14 ʨʦʢʽʚ ʚʚʘʞʘʻʪʴʩʷ 

ʤʘʣʦʣʽʪʥʴʦʶ, ʘ ʫ ʚʽʮʽ ʚʽʜ 14 ʜʦ 18 ʨʦʢʽʚ ï ʥʝʧʦʚʥʦʣʽʪʥʴʦʶ [3]. ʇʠʪʘʥʥʷ ʧʨʦ ʧʦʜʽʣ ʜʽʪʝʡ ʥʘ 

ʤʘʣʦʣʽʪʥʽʭ ʪʘ ʥʝʧʦʚʥʦʣʽʪʥʽʭ ʘʥʘʣʦʛʽʯʥʦ ʚʠʨʽʰʫʻʪʴʩʷ ʫ ʩʪ. ʩʪ. 31 ʪʘ 32 ʎʠʚʽʣʴʥʦʛʦ ʢʦʜʝʢʩʫ 

ʋʢʨʘʾʥʠ (ʜʘʣʽ ï ʎʂ ʋʢʨʘʾʥʠ). ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʠʟʥʘʥʥʷ ʜʠʪʠʥʠ ʧʦʚʥʽʩʪʶ 

ʜʽʻʟʜʘʪʥʦʶ (ʥʘʧʨʠʢʣʘʜ, ʥʘʜʘʥʥʷ ʦʩʦʙʽ ʧʦʚʥʦʾ ʮʠʚʽʣʴʥʦʾ ʜʽʻʟʜʘʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 35 ʎʂ 

ʋʢʨʘʾʥʠ) ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʣʷʜʘʪʠ ʾʾ ʷʢ ʜʠʪʠʥʫ [4]. 

ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʠʨʦʜʥʠʭ ʧʨʘʚ ʜʠʪʠʥʠ ʻ ʧʨʘʚʦ ʥʘ ʩʽʤôʶ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪ. 291 ʎʂ ʋʢʨʘʾʥʠ ʬʽʟʠʯʥʘ ʦʩʦʙʘ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʪʘ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʤʘʻ ʧʨʘʚʦ ʥʘ ʩʽʤôʶ. 

ɺʦʥʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʨʦʪʠ ʾʾ ʚʦʣʽ ʨʦʟʣʫʯʝʥʘ ʟ ʩʽʤôʻʶ, ʢʨʽʤ ʚʠʧʘʜʢʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʫ ʟʘʢʦʥʽ. ɺʦʥʘ 

ʤʘʻ ʧʨʘʚʦ ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʟʚôʷʟʢʽʚ ʟ ʯʣʝʥʘʤʠ ʩʚʦʻʾ ʩʽʤôʾ ʪʘ ʨʦʜʠʯʘʤʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʾʾ 

ʧʝʨʝʙʫʚʘʥʥʷ. ɿʤʽʩʪ ʜʠʩʧʦʟʠʮʽʾ ʮʽʻʾ ʩʪʘʪʪʽ ʟʘʚʝʨʰʫʻʪʴʩʷ ʟʘʙʦʨʦʥʦʶ ʚʪʨʫʯʘʥʥʷ ʫ ʩʽʤʝʡʥʝ ʞʠʪʪʷ 

ʬʽʟʠʯʥʦʾ ʦʩʦʙʠ, ʢʨʽʤ ʚʠʧʘʜʢʽʚ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʂʦʥʩʪʠʪʫʮʽʻʶ ʋʢʨʘʾʥʠ [4]. 

ʉʽʤôʷ ʻ ʧʨʠʨʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʬʽʟʠʯʥʦʛʦ, ʜʫʭʦʚʥʦʛʦ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ, 

ʢʫʣʴʪʫʨʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ, ʾʾ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʥʝʩʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʪʚʦʨʝʥʥʷ ʥʘʣʝʞʥʠʭ ʫʤʦʚ ʜʣʷ ʮʴʦʛʦ. ɼʠʪʠʥʘ ʘʧʨʽʦʨʽ ʥʝ ʤʦʞʝ ʽʩʥʫʚʘʪʠ, 

ʨʦʟʚʠʚʘʪʠʩʷ ʪʘ ʚʠʭʦʚʫʚʘʪʠʩʷ ʩʘʤʦʩʪʽʡʥʦ, ʦʩʢʽʣʴʢʠ ʚ ʩʠʣʫ ʩʚʦʛʦ ʧʩʠʭʦʣʦʛʽʯʥʦ ʪʘ ʬʽʟʠʯʥʦ 

ʫʨʘʟʣʠʚʦʛʦ ʩʪʘʥʫ ʚʦʥʘ ʧʨʦʩʪʦ ʥʝ ʚʠʞʠʚʝ ʙʝʟ ʩʪʦʨʦʥʥʴʦʾ ʜʦʧʦʤʦʛʠ. ʊʦʤʫ ʾʾ ʩʪʘʥʦʚʣʝʥʥʷ, ʟʘ 

ʟʘʛʘʣʴʥʠʤ ʧʨʘʚʠʣʦʤ, ʧʦʚʠʥʥʦ ʚʽʜʙʫʚʘʪʠʩʴ ʚ ʩʽʤôʾ. ɺʽʜʧʦʚʽʜʥʦ, ʢʦʞʥʘ ʜʠʪʠʥʘ ʤʘʻ ʧʨʘʚʦ ʥʘ 

ʩʽʤôʶ, ʟʜʽʡʩʥʝʥʥʷ ʷʢʦʛʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʩʪʘʚʠʥ ʾʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʧʦʚʥʶʻʪʴʩʷ ʨʽʟʥʠʤʠ 

ʟʤʽʩʪʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ [5, ʩ. 368]. 

ɿʛʽʜʥʦ ʟʽ ʩʪ. 4 ʉʂ ʋʢʨʘʾʥʠ ʧʨʘʚʦ ʥʘ ʩʽʤôʶ ʚʢʣʶʯʘʻ ʧʨʘʚʦ ʥʘ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ ʩʽʤôʾ, 

ʧʨʘʚʦ ʥʘ ʧʨʦʞʠʚʘʥʥʷ ʫ ʩʽʤôʾ ʪʘ ʧʨʘʚʦ ʥʘ ʧʦʚʘʛʫ ʜʦ ʩʚʦʛʦ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ [2]. 

ʑʦʜʦ ʧʨʘʚʘ ʜʠʪʠʥʠ ʥʘ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ ʩʽʤôʾ, ʪʦ, ʩʣʽʜ ʧʦʛʦʜʠʪʠʩʴ ʟ 

ʆ.ɺ. ʉʠʥʻʛʫʙʦʚʠʤ, ʱʦ ʯʠʥʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʩʧʨʠʷʻ ʟʜʽʡʩʥʝʥʥʶ ʥʝʧʦʚʥʦʣʽʪʥʽʤʠ ʦʩʦʙʘʤʠ 

ʮʴʦʛʦ ʧʨʘʚʘ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʥʦʨʤʠ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʘ ʟʘʷʚʦʶ ʦʩʦʙʠ, ʷʢʘ ʜʦʩʷʛʣʘ ʰʽʩʪʥʘʜʮʷʪʠ 

ʨʦʢʽʚ, ʟʘ ʨʽʰʝʥʥʷʤ ʩʫʜʫ ʦʪʨʠʤʘʪʠ ʧʨʘʚʦ ʥʘ ʰʣʶʙ, ʷʢʱʦ ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʮʝ ʚʽʜʧʦʚʽʜʘʻ ʾʾ 

ʽʥʪʝʨʝʩʘʤ (ʯ. 2 ʩʪ. 23 ʉʂ ʋʢʨʘʾʥʠ) [5, ʩ. 368]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʯ. 2 ʩʪ. 4 ʉʂ ʋʢʨʘʾʥʠ, ʩʽʤôʶ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʦʩʦʙʘ, ʷʢʘ ʥʘʨʦʜʠʣʘ ʜʠʪʠʥʫ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʞʽʥʢʘ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʽʮʽ ʤʦʞʝ ʩʪʘʪʠ ʤʘʪʽʨôʶ, ʽ ʪʠʤ ʩʘʤʠʤ 

ʩʪʚʦʨʠʪʠ ʩʽʤôʶ.  

ʂʨʽʤ ʮʴʦʛʦ, ʟʛʽʜʥʦ ʟ ʉʂ ʋʢʨʘʾʥʠ, ʦʩʢʽʣʴʢʠ ʜʠʪʠʥʘ, ʷʢʽʡ ʚʠʧʦʚʥʠʣʦʩʷ 14 ʨʦʢʽʚ, ʤʦʞʝ 

ʩʘʤʘ ʦʙʠʨʘʪʠ ʤʽʩʮʝ ʩʚʦʛʦ ʧʨʦʞʠʚʘʥʥʷ, ʙʘʪʴʢʠ ʥʝ ʚʧʨʘʚʽ ʚʠʤʘʛʘʪʠ ʧʨʠʤʫʩʦʚʦʛʦ ʧʦʚʝʨʥʝʥʥʷ 

ʜʦ ʥʠʭ ʜʠʪʠʥʠ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʯʦʪʠʨʥʘʜʮʷʪʠʨʽʯʥʘ ʦʩʦʙʘ ʤʦʞʝ ʩʘʤʘ 

ʙʝʟʧʝʨʝʰʢʦʜʥʦ ʩʪʚʦʨʠʪʠ ʩʽʤôʁ  [6, ʩ. 70]. 

ɿʛʽʜʥʦ ʟ ʯ. 3 ʩʪ. 4 ʉʂ ʋʢʨʘʾʥʠ ʢʦʞʥʘ ʦʩʦʙʘ ʤʘʻ ʧʨʘʚʦ ʥʘ ʧʨʦʞʠʚʘʥʥʷ ʫ ʩʽʤôʾ. ʅʘʪʦʤʽʩʪʴ 

ʯ. 2 ʩʪ. 11 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʜʠʪʠʥʩʪʚʘè ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʢʦʞʥʘ ʜʠʪʠʥʘ ʤʘʻ ʧʨʘʚʦ 

ʥʘ ʧʨʦʞʠʚʘʥʥʷ ʚ ʩʽʤôʾ ʨʘʟʦʤ ʟ ʙʘʪʴʢʘʤʠ ʘʙʦ ʚ ʩʽʤôʾ ʦʜʥʦʛʦ ʟ ʥʠʭ ʪʘ ʥʘ ʧʽʢʣʫʚʘʥʥʷ ʙʘʪʴʢʽʚ. 

ʊʦʤʫ ʟ ʤʦʤʝʥʪʫ ʩʚʦʛʦ ʥʘʨʦʜʞʝʥʥʷ ʜʠʪʠʥʘ ʩʪʘʻ ʯʣʝʥʦʤ ʩʽʤôʾ ʩʚʦʾʭ ʙʘʪʴʢʽʚ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ, 
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ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʩʪ. 143 ʉʂ ʋʢʨʘʾʥʠ, ʥʘ ʙʘʪʴʢʽʚ ʧʦʢʣʘʜʝʥʦ ʦʙʦʚôʷʟʦʢ ʟʘʙʨʘʪʠ 

ʥʦʚʦʥʘʨʦʜʞʝʥʫ ʜʠʪʠʥʫ ʟ ʧʦʣʦʛʦʚʦʛʦ ʙʫʜʠʥʢʫ ʘʙʦ ʽʥʰʦʛʦ ʟʘʢʣʘʜʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. ʇʨʠ 

ʮʴʦʤʫ ʪʘʢʠʡ ʦʙʦʚôʷʟʦʢ ʧʦʢʣʘʜʝʥʦ ʚ ʨʽʚʥʽʡ ʤʽʨʽ ʷʢ ʥʘ ʙʘʪʴʢʽʚ ʜʠʪʠʥʠ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ 

ʰʣʶʙʽ ʤʽʞ ʩʦʙʦʶ, ʪʘʢ ʽ ʥʘ ʤʘʪʠ, ʷʢʘ ʫ ʰʣʶʙʽ ʥʝ ʧʝʨʝʙʫʚʘʻ ʪʘ ʥʘ ʙʘʪʴʢʘ, ʷʢʠʡ ʥʝ ʧʝʨʝʙʫʚʘʻ ʫ 

ʰʣʶʙʽ ʟ ʤʘʪʽʨôʶ ʜʠʪʠʥʠ, ʘʣʝ ʙʘʪʴʢʽʚʩʪʚʦ ʷʢʦʛʦ ʚʠʟʥʘʯʝʥʦ ʫ ʩʚʽʜʦʮʪʚʽ ʧʨʦ ʥʘʨʦʜʞʝʥʥʷ ʜʠʪʠʥʠ 

ʘʙʦ ʟʘ ʨʽʰʝʥʥʷʤ ʩʫʜʫ, ʟʦʙʦʚôʷʟʘʥʠʡ ʟʘ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʩʣʫʞʙʠ ʫ ʩʧʨʘʚʘʭ ʜʽʪʝʡ, ʟʘʙʨʘʪʠ 

ʜʠʪʠʥʫ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʪʘ ʚʠʭʦʚʘʥʥʷ ʟ ʧʦʣʦʛʦʚʦʛʦ ʙʫʜʠʥʢʫ ʘʙʦ ʟ ʽʥʰʦʛʦ ʟʘʢʣʘʜʫ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ, ʷʢʱʦ ʮʴʦʛʦ ʥʝ ʟʨʦʙʠʣʘ ʤʘʪʠ ʜʠʪʠʥʠ. ʗʢʱʦ ʟ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʨʠʯʠʥ ʙʘʪʴʢʠ 

ʚʽʜʤʦʚʠʣʠʩʷ ʟʘʙʨʘʪʠ ʜʠʪʠʥʫ ʟ ʧʦʣʦʛʦʚʦʛʦ ʙʫʜʠʥʢʫ ʘʙʦ ʟ ʽʥʰʦʛʦ ʟʘʢʣʘʜʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, 

ʪʘʢʝ ʧʨʘʚʦ ʤʘʶʪʴ ʾʾ ʙʘʙʘ, ʜʽʜ, ʽʥʰʽ ʨʦʜʠʯʽ ʟ ʜʦʟʚʦʣʫ ʦʨʛʘʥʫ ʦʧʽʢʠ ʪʘ ʧʽʢʣʫʚʘʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ, ʟ 

ʪʦʛʦ ʤʦʤʝʥʪʫ, ʢʦʣʠ ʙʘʪʴʢʠ ʘʙʦ ʽʥʰʽ ʨʦʜʠʯʽ ʟʘʙʨʘʣʠ ʥʝʤʦʚʣʷ ʟ ʧʦʣʦʛʦʚʦʛʦ ʙʫʜʠʥʢʫ, ʧʦʯʠʥʘʻ 

ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʧʨʘʚʦ ʜʠʪʠʥʠ ʥʘ ʩʽʤôʶ, ʘ ʩʘʤʝ ʪʘʢʘ ʡʦʛʦ ʟʤʽʩʪʦʚʥʘ ʩʢʣʘʜʦʚʘ, ʷʢ ʧʨʘʚʦ ʥʘ 

ʧʨʦʞʠʚʘʥʥʷ ʚ ʩʽʤôʾ. 

ɼʠʪʠʥʘ, ʷʢʘ ʟʘʣʠʰʝʥʘ ʙʘʪʴʢʘʤʠ ʫ ʧʦʣʦʛʦʚʦʤʫ ʙʫʜʠʥʢʫ ʘʙʦ ʚ ʽʥʰʦʤʫ ʟʘʢʣʘʜʽ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ, ʷʢʱʦ ʚʦʥʘ ʤʘʻ ʽʩʪʦʪʥʽ ʚʘʜʠ ʬʽʟʠʯʥʦʛʦ ʽ (ʘʙʦ) ʧʩʠʭʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʘ ʪʘʢʦʞ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʽʥʰʠʭ ʦʙʩʪʘʚʠʥ, ʱʦ ʤʘʶʪʴ ʽʩʪʦʪʥʝ ʟʥʘʯʝʥʥʷ, ʽ ʾʾ ʥʝ ʟʘʙʨʘʣʠ ʽʥʰʽ ʨʦʜʠʯʽ, ʥʝ 

ʟʜʽʡʩʥʶʻ ʥʘʜʘʥʝ ʾʡ ʟʘʢʦʥʦʤ ʧʨʘʚʦ ʥʘ ʩʽʤôʶ ʯʝʨʝʟ ʾʾ ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʝʙʘʞʘʥʥʷ ʙʘʪʴʢʽʚ ʾʾ 

ʩʪʚʦʨʠʪʠ. ʈʘʟʦʤ ʽʟ ʪʠʤ, ʩʽʤʝʡʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʩʧʨʠʷʻ ʟʜʽʡʩʥʝʥʥʶ ʧʨʘʚʘ ʜʠʪʠʥʠ ʞʠʪʠ ʪʘ 

ʚʠʭʦʚʫʚʘʪʠʩʴ ʚ ʩʽʤôʾ, ʥʘʜʘʚʰʠ ʾʡ ʧʨʘʚʦ ʙʫʪʠ ʫʩʠʥʦʚʣʝʥʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʠʪʠʥʘ ʤʦʞʝ ʩʪʘʪʠ 

ʯʣʝʥʦʤ ʥʦʚʦʾ ʩʽʤôʾ ʽ ʪʠʤ ʩʘʤʠʤ ʟʜʽʡʩʥʠʪʠ ʩʚʦʻ ʧʨʘʚʦ ʥʘ ʩʽʤôʶ. ɸʜʞʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 207 

ʉʂ ʋʢʨʘʾʥʠ, ʫʩʠʥʦʚʣʝʥʥʷʤ ʻ ʧʨʠʡʥʷʪʪʷ ʫʩʠʥʦʚʣʶʚʘʯʝʤ ʫ ʩʚʦʶ ʩʽʤôʶ ʦʩʦʙʠ ʥʘ ʧʨʘʚʘʭ ʜʦʯʢʠ 

ʯʠ ʩʠʥʘ, ʱʦ ʟʜʽʡʩʥʝʥʝ ʥʘ ʧʽʜʩʪʘʚʽ ʨʽʰʝʥʥʷ ʩʫʜʫ, ʢʨʽʤ ʚʠʧʘʜʢʽʚ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʟʘʢʦʥʦʤ, ʷʢʝ 

ʧʨʦʚʘʜʠʪʴʩʷ ʫ ʾʾ ʥʘʡʚʠʱʠʭ ʽʥʪʝʨʝʩʘʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʪʘ ʛʘʨʤʦʥʽʡʥʠʭ ʫʤʦʚ ʾʾ 

ʞʠʪʪʷ.  

ʆʪʞʝ, ʟʜʽʡʩʥʝʥʥʷ ʧʨʘʚʘ ʜʠʪʠʥʘ ʥʘ ʧʨʦʞʠʚʘʥʥʷ ʚ ʩʽʤôʾ ʤʦʞʣʠʚʝ ʰʣʷʭʦʤ ʾʾ ʥʘʨʦʜʞʝʥʥʷ 

ʚ ʩʽʤôʾ ʩʚʦʾʭ ʙʘʪʴʢʽʚ ʘʙʦ ʦʜʥʦʛʦ ʟ ʥʠʭ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʫʩʠʥʦʚʣʝʥʥʷ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʜʠʪʠʥʘ ʩʪʘʻ 

ʯʣʝʥʦʤ ʧʨʠʡʦʤʥʦʾ ʩʽʤôʾ. 
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Biological sciences 

 

ɺɯʂʆɺɯ ɿʄɯʅʀ ʅʆʈʄɸʊʀɺʅʀʍ ɺɽʃʀʏʀʅ ʇʆʂɸɿʅʀʂɯɺ ɻɽʄʆɼʀʅɸʄɯʂʀ 

ɼɯʊɽʁ: ɸʅɸʃɯɿ ʃɯʊɽʈɸʊʋʈʅʀʍ ɼɾɽʈɽʃ 

 

ɺʦʚʢʘʥʠʯ ʃ.ʉ. 
ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ., ʜʦʮʝʥʪ, ʢʘʬʝʜʨʘ ʘʥʘʪʦʤʽʾ ʪʘ ʬʽʟʽʦʣʦʛʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʽʤʝʥʽ ɯʚʘʥʘ ɹʦʙʝʨʩʴʢʦʛʦ 

 

ʇʦʢʘʟʥʠʢʠ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʣʶʜʠʥʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʦʜʥʠʤʠ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʾʾ ʬʽʟʠʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʪʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. ɼʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʯʠ ʘʜʘʧʪʘʮʽʡʥʠʭ ʟʤʽʥ, 

ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʥʦʨʤʘʪʠʚʥʽ ʤʝʞʽ ʜʣʷ ʦʩʽʙ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ, ʩʪʘʪʝʚʠʭ ʯʠ 

ʧʨʦʬʝʩʽʡʥʠʭ ʛʨʫʧ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ 

ʩʢʦʨʦʯʝʥʴ ʪʘ ʯʘʩʪʦʪʠ ʜʠʭʘʥʥʷ ʦʩʽʙ ʨʽʟʥʦʛʦ ʚʽʢʫ, ʚʠʢʦʥʘʥʦʛʦ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʯʠʩʣʝʥʥʠʭ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʻ ʨʦʙʦʪʘ ʉ.ʌʣʝʤʽʥʛ ʽʟ ʩʧʽʚʘʚʪʦʨʘʤʠ [10]. ʅʘ ʞʘʣʴ, ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ 

ʚʜʘʣʦʩʴ ʚʠʷʚʠʪʠ ʘʥʘʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ. ɸʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [1-9] ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʚʢʘʟʘʥʽ ʨʽʟʥʠʤʠ ʘʚʪʦʨʘʤʠ ʚʝʣʠʯʠʥʠ 

ʩʠʩʪʦʣʽʯʥʦʛʦ ʦʙôʻʤʫ (ʉʆ) ʪʘ ʭʚʠʣʠʥʥʦʛʦ ʦʙôʻʤʫ ʢʨʦʚʽ (ʍʆʂ) ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʪʠʩʴ 

(ʨʠʩ. 1).     

 

 
ɺʠʷʚʣʝʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʉʆ ʪʘ ʍʆʂ, ʦʧʠʩʘʥʠʭ ʨʽʟʥʠʤʠ ʘʚʪʦʨʘʤʠ ʜʣʷ ʦʩʽʙ 

ʦʜʥʽʻʾ ʚʽʢʦʚʦʾ ʛʨʫʧʠ, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʫ ʤʝʪʦʜʘʭ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʘ ʪʘʢʦʞ ʨʽʟʥʠʮʝʶ ʫ ʢʦʥʪʠʥʛʝʥʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ï ʷʢ 

ʛʝʦʛʨʘʬʽʯʥʦʶ, ʪʘʢ ʽ ʯʘʩʦʚʦʶ. ʅʘʡʷʩʢʨʘʚʽʰʠʤ ʧʨʠʢʣʘʜʦʤ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʷʢʽ ʚʦʯʝʚʠʜʴ 

ʟʫʤʦʚʣʝʥʽ ʤʝʪʦʜʠʯʥʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʘʥʽ ɼʞ.ʅ. ʂʘʪʝʨʤʦʣ ʽʟ ʩʧʽʚʘʚʪʦʨʘʤʠ 

2010-2017 ʨʦʢʽʚ [8ï9] ʪʘ ʧʦʢʘʟʥʠʢʠ, ʚʢʘʟʘʥʽ ʫ ʜʦʚʽʜʥʠʢʫ 1959 ʨʦʢʫ ʟʘ ʨʝʜʘʢʮʽʻʶ ʃ.ɻ. 

ʀʩʨʘʵʣʷʥʘ [1]. ʇʦʢʘʟʥʠʢʠ ʉʆ ʪʘ ʍʆʂ, ʦʪʨʠʤʘʥʽ ʩʫʯʘʩʥʠʤʠ ʘʚʪʦʨʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʤʝʪʦʜʠʢʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʦʙʩʪʝʞʝʥʥʷ (ʥʘʡʚʠʱʘ ʢʨʠʚʘ, ʩʽʨʽ ʪʨʠʢʫʪʥʠʢʠ, ʥʘ ʨʠʩ 1), ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʜʘʥʽ 1959 ʨʦʢʫ (ʥʘʡʥʠʞʯʘ ʢʨʠʚʘ, ʩʽʨʽ ʢʨʫʞʝʯʢʠ, ʥʘ ʨʠʩ 1). ɺʦʜʥʦʯʘʩ, 

ʜʦʜʘʪʢʦʚʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʮʠʭ ʜʚʦʭ ʘʚʪʦʨʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʷʚʠʱʘ 

ʝʧʦʭʘʣʴʥʦʾ ʘʢʩʝʣʝʨʘʮʽʾ ʪʘ ʛʝʦʛʨʘʬʽʯʥʦʾ ʨʽʟʥʠʮʽ ʫ ʢʦʥʪʠʥʛʝʥʪʽ ʦʙʩʪʝʞʝʥʠʭ.  

ʋʟʘʛʘʣʴʥʶʶʯʠʡ ʘʥʘʣʽʟ ʢʨʠʚʠʭ ʚʽʢʦʚʠʭ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʉʆ ʪʘ ʍʆʂ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ 

ʦʩʥʦʚʽ ʜʘʥʠʭ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ (ʜʠʚ. ʨʠʩ. 1), ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʥʘʚʽʪʴ ʧʝʚʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʫ 

ʯʘʩʦʚʽʡ ʜʠʥʘʤʽʮʽ ʮʠʭ ʟʤʽʥ. ʊʘʢ, ʦʢʨʝʤʽ ʘʚʪʦʨʠ ʚʢʘʟʫʶʪʴ ʥʘ ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʮʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟ ʚʽʢʦʤ [1, 9, 10], ʫ ʪʦʡ ʯʘʩ ʷʢ ʟʘ ʜʘʥʠʤʠ ʽʥʰʠʭ ʚ ʦʢʨʝʤʠʭ ʚʽʢʦʚʠʭ ʧʝʨʽʦʜʘʭ 

ʧʦʢʘʟʥʠʢʠ ʉʆ ʪʘ ʍʆʂ ʥʝ ʟʙʽʣʴʰʫʶʪʴʩʷ ʫʧʨʦʜʦʚʞ 2ï3 ʨʦʢʽʚ [4ï5]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘ 

ʫʩʝʨʝʜʥʝʥʦʤʫ ʛʨʘʬʽʢʫ ʚʽʢʦʚʦʾ ʟʘʣʝʞʥʦʩʪʽ ʥʘʷʚʥʽ ʜʽʣʷʥʢʠ ʩʧʦʚʽʣʴʥʝʥʥʷ ʧʨʠʨʦʩʪʫ ʧʦʢʘʟʥʠʢʽʚ ʟ 

ʚʽʢʦʤ. ɺʽʨʦʛʽʜʥʠʤ ʧʦʷʩʥʝʥʥʷʤ ʚʠʷʚʣʝʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʻ 

ʚʧʣʠʚ ʥʘ ʥʠʭ ʧʨʦʮʝʩʽʚ ʩʧʦʚʽʣʴʥʝʥʥʷ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʧʝʚʥʠʭ ʝʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʫ. 

ɺʦʜʥʦʯʘʩ, ʬʦʨʤʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʢʦʨʠʜʦʨʽʚ ʧʦʢʘʟʥʠʢʽʚ ʚʠʤʘʛʘʻ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʦʩʪʫʧʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʙʫʚ ʚʠʷʚʣʝʥʠʡ 

ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʢʦʣʠʚʘʥʴ ʥʦʨʤʘʪʠʚʥʠʭ ʚʝʣʠʯʠʥ ʧʦʢʘʟʥʠʢʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʦʩʽʙ 

ʨʽʟʥʦʛʦ ʚʽʢʫ. ɿʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʥʘ ʦʩʥʦʚʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʨʦʙʠʪʠ 

ʦʩʪʘʪʦʯʥʽ ʚʠʩʥʦʚʢʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʯʽʪʢʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʥʦʨʤʠ ʩʠʩʪʦʣʽʯʥʦʛʦ ʪʘ 

ʭʚʠʣʠʥʥʦʛʦ ʦʙôʻʤʫ ʢʨʦʚʽ ʦʩʽʙ ʨʽʟʥʦʛʦ ʚʽʢʫ, ʪʘ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʪʘ 

ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʠ.          
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ʌʝʥʦʤʝʥ ʩʦʾ ʧʦʷʩʥʶʻʪʴʩʷ ʾʾ ʨʽʜʢʽʩʥʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ. ɺ ʾʾ ʥʘʩʽʥʥʽ ʤʽʩʪʷʪʴʩʷ ʤʘʡʞʝ 

ʚʩʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ: 35ï55% ʙʽʣʢʫ, 18ï23% ʦʣʽʾ, 25ï30% ʚʫʛʣʝʚʦʜʽʚ, 5ï6% ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʬʝʨʤʝʥʪʠ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʽʪʘʤʽʥʠ ʽ ʬʦʩʬʘʪʠʜʠ. ʉʦʻʚʠʡ ʙʽʣʦʢ ʙʽʦʣʦʛʽʯʥʦ 

ʧʦʚʥʦʮʽʥʥʠʡ, ʽʜʝʘʣʴʥʦ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʟʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ. ɿʘ ʜʘʥʠʤʠ ʌɸʆ ʆʆʅ, 

ʙʽʣʦʢ ʩʦʾ ʧʨʠʡʥʷʪʦ ʟʘ ʩʪʘʥʜʘʨʪ ʨʦʩʣʠʥʥʠʭ ʙʽʣʢʽʚ. ɺʽʥ ʤʽʩʪʠʪʴ 10 ʟʘʤʽʥʥʠʭ ʪʘ 8 ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʤʘʡʞʝ ʽʜʝʥʪʠʯʥʠʡ ʟʘ ʷʢʽʩʪʶ ʪʚʘʨʠʥʥʦʤʫ ʙʽʣʢʫ, ʧʨʠ ʮʴʦʤʫ ʣʝʛʢʦ ʟʘʩʚʦʶʻʪʴʩʷ 

[1].  

ʇʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʦʾ ʚ ʥʘʢʦʧʠʯʝʥʥʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʙʽʣʢʘ ʽ ʦʣʽʾ 

ʨʦʙʣʷʪʴ ʾʾ ʜʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʜʣʷ ʋʢʨʘʾʥʠ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʱʦʨʽʯʥʦ ʥʝ ʪʽʣʴʢʠ 

ʨʦʟʰʠʨʶʚʘʪʠ ʧʣʦʱʽ ʮʽʻʾ ʮʽʥʥʦʾ ʢʫʣʴʪʫʨʠ, ʘ ʡ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʘʜʘʧʪʠʚʥʽ 

ʩʦʨʪʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ.  

ɻʦʣʦʚʥʘ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʥʘʩʽʥʥʷ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʧʝʨʝʪʨʘʚʥʦʛʦ ʧʨʦʪʝʾʥʫ 

ʥʘʣʝʞʠʪʴ ʘʟʦʪʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʡʦʛʦ ʬʽʟʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ [2,3 ].  

ɺʤʽʩʪ ʦʣʽʾ ʫ ʥʘʩʽʥʥʽ ʩʦʾ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 

ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 13ï26%, ʪʦʙʪʦ ʚʽʥ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʛʨʦʪʝʭʥʽʯʥʠʭ, 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʣʠʰʝ ʚ ʯʘʩʪʢʦʚʦ ʚʽʜ ʩʦʨʪʫ [4, 5].  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʧʣʠʚʫ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ ʥʘ ʷʢʽʩʪʴ ʥʘʩʽʥʥʷ ʩʦʾ, ʚʠʩʥʦʚʢʠ ʚʯʝʥʠʭ 

ʥʝʦʜʥʦʟʥʘʯʥʽ. ʆʜʥʽ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʛʫʩʪʦʪʠ ʚʤʽʩʪ ʙʽʣʢʘ ʚ ʩʦʾ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ 

ʦʣʽʾ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʽʥʰʠʭ ʫʯʝʥʠʭ ʜʦʚʦʜʷʪʴ, ʱʦ 

ʟʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʦʩʽʚʫ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ ʚ ʥʘʩʽʥʥʽ ʩʦʾ ʽ ʟʤʝʥʰʝʥʥʶ 

ʦʣʽʾ. ʊʘʢ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʫʯʝʥʠʭ ɯʥʩʪʠʪʫʪʫ ʟʨʦʰʫʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʨʪʽʚ ʩʝʨʝʜʥʴʦʨʘʥʥʴʦʾ ʛʨʫʧʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʙʽʣʢʘ ʟʘʙʝʟʧʝʯʫʚʘʣʠ 

ʩʝʨʝʜʥʴʦʨʘʥʥʽ ʩʦʨʪʠ ʩʦʾ ɸʨʘʪʪʘ ʪʘ ʉʦʬʽʷ ʟʘ ʥʦʨʤʠ ʚʠʩʽʚʫ 600 ʪʠʩ. ʰʪ./ʛʘ ʥʘ ʬʦʥʽ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ N30P40 + ʽʥʦʢʫʣʷʥʪʠ. ʇʨʠʯʦʤʫ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ 

ʚʤʽʩʪ ʦʣʽʾ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ʥʘʩʽʥʥʽ ʩʦʾ ʥʘ 0,3ï1,3% ʤʝʥʰʝ, ʧʦʨʽʚʥʷʥʦ ʟ ʤʝʥʰʦʶ ʛʫʩʪʦʪʦʶ [6]. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ, ʜʦʩʣʽʜʞʝʥʥʷʤ ʷʢʦʛʦ ʟʘʡʤʘʣʠʩʷ ʨʷʜ ʫʯʝʥʠʭ, ʻ 

ʦʩʦʙʣʠʚʦʩʪʽ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʥʘʩʽʥʥʷ ʩʦʾ, ʦʩʥʦʚʥʠʤ ʘʩʧʝʢʪʦʤ ʷʢʦʛʦ ʻ ʧʦʻʜʥʘʥʥʷ ʚʠʩʦʢʦʛʦ 

ʚʤʽʩʪʫ ʙʽʣʢʘ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʦʣʽʾ. 

ʋʟʘʛʘʣʴʥʶʶʯʠʤ ʢʨʠʪʝʨʽʻʤ, ʫ ʢʦʤʧʣʝʢʩʽ ʚʠʨʦʙʥʠʮʪʚʦ-ʧʝʨʝʨʦʙʢʘ ʥʘʩʽʥʥʷ ʩʦʾ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢ ï ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʦʣʽʾ ʽ ʙʽʣʢʫ ʷʢ ʧʦʭʽʜʥʘ ʚʝʣʠʯʠʥʘ ʚʽʜ 

ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ ʦʣʽʾ ʡ ʙʽʣʢʘ ʚ ʥʘʩʽʥʥʽ.  

ʍʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʥʘʩʽʥʥʷ ʩʦʾ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʪʨʠ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʘʟʦʪʥʝ 

ʜʦʙʨʠʚʦ ʩʧʨʠʷʣʦ ʟʨʦʩʪʘʥʥʶ ʧʨʦʪʝʾʥʫ ʫ ʥʘʩʽʥʥʽ ʥʘ 1,4ï5,5%, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʫʜʦʙʨʝʥʠʤʠ 

ʜʽʣʷʥʢʘʤʠ. 

ɺʽʜʩʦʪʦʢ ʙʽʣʢʘ ʫ ʥʘʩʽʥʥʽ ʩʦʾ ʧʦʤʽʪʥʦ ʧʽʜʚʠʱʫʚʘʚʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ. ʊʘʢ, 

ʟʘ ʱʽʣʴʥʦʩʪʽ 300 ʪʠʩ. ʨʦʩʣʠʥ/ʛʘ ʚʽʥ ʟʥʘʭʦʜʠʚʩʷ ʫ ʤʝʞʘʭ 36,2ï36,7ï37,2%, ʘ ʟʘ ʛʫʩʪʦʪʠ 1 ʤʣʥ 

ʰʪ. /ʛʘ ï 37,5ï40,3ï39,0%, ʘʙʦ ʥʘ 3,5ï8,9ï4,6% ʙʽʣʴʰʝ, ʚʽʜʧʦʚʽʜʥʦ. 



341 

ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʘ ʙʫʣʘ ʥʘʢʦʧʠʯʝʥʘ ʨʦʩʣʠʥʘʤʠ ʚ ʥʘʩʽʥʥʽ ʫ ʚʘʨʽʘʥʪʘʭ ʟʽ 

ʱʽʣʴʥʽʩʪʶ 1 ʤʣʥ ʨʦʩʣʠʥ/ʛʘ ʟʘ ʚʥʝʩʝʥʥʷ N30 ï 40,3%. ɼʝʱʦ ʤʝʥʰʦʶ ʚʦʥʘ ʙʫʣʘ  ʟʘ ʛʫʩʪʦʪʠ 600 

ʪʠʩ. ʰʪ/ʛʘ ï 1 ʤʣʥ ʰʪ./ʛʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ N60 ï 39,0 ï 39,4% . 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʦʩʽʚʫ ʜʦ 1 ʤʣʥ ʰʪ./ʛʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ ʚʽʜ 36,7 ʜʦ 40,3% ʥʘ ʬʦʥʽ N30 ʪʘ ʚʽʜ 37,2 ʜʦ 39,0% ʟʘ N60, ʘ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʶ 

ʚʤʽʩʪʫ ʩʠʨʦʾ ʦʣʽʾ ʫ ʥʘʩʽʥʥʽ ʩʦʨʪʫ ʩʦʾ ʉʚʷʪʦʛʦʨ ʚʽʜ 22,8 ʜʦ 22,0% ʥʘ ʬʦʥʽ N30 ʪʘ ʚʽʜ 22,2 ʜʦ 

22,3% ʟʘ N60, ʫ ʪ. ʯ. ʡ ʥʘ ʥʝʫʜʦʙʨʝʥʠʭ ʚʘʨʽʘʥʪʘʭ ï ʚʽʜ 22,2% ʜʦ 20,8%. 

 

ʇʨʦʪʝ ʚʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʩʦʾ ʢʦʨʝʛʫʻ ʦʪʨʠʤʘʥʥʷ ʧʨʦʪʝʾʥʫ ʪʘ ʦʣʽʾ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ. 

ʅʘʤʠ ʚʠʟʥʘʯʝʥʽ ʚʘʨʽʘʥʪʠ ʷʢ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʧʨʦʪʝʾʥʫ, ʪʘʢ ʽ ʦʣʽʾ ʨʘʟʦʤ. ʄʘʢʩʠʤʘʣʴʥʠʡ 

ʚʠʭʽʜ ʙʽʣʢʫ ʟ ʛʝʢʪʘʨʫ 1514,62 ʢʛ ʪʘ ʦʣʽʾ 864,94 ʢʛ ʦʪʨʠʤʘʥʦ ʧʨʠ ʚʥʝʩʝʥʥʽ N60 ʟʘ ʛʫʩʪʦʪʠ 

ʨʦʩʣʠʥ 600 ʪʠʩ. ʰʪ./ʛʘ. ɼʝʱʦ ʤʝʥʰʠʤʠ ʮʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʥʘ ʬʦʥʽ N30 ʟʘ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ 600 

ʪʠʩ. ʨʦʩʣʠʥ/ʛʘ ï 1408,06 ʪʘ 865,64 ʢʛ, ʚʽʜʧʦʚʽʜʥʦ. 

ʆʪʞʝ, ʚʽʜʩʦʪʦʢ ʙʽʣʢʘ ʫ ʥʘʩʽʥʥʽ ʩʦʾ ʧʦʤʽʪʥʦ ʧʽʜʚʠʱʫʚʘʚʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʛʫʩʪʦʪʠ 

ʧʦʩʽʚʫ. ʊʘʢ, ʟʘ ʱʽʣʴʥʦʩʪʽ 300 ʪʠʩ. ʨʦʩʣʠʥ/ʛʘ ʚʽʥ ʟʥʘʭʦʜʠʚʩʷ ʫ ʤʝʞʘʭ 36,2 ï 36,7 ï 37,2%, ʘ ʟʘ 

ʛʫʩʪʦʪʠ 1 ʤʣʥ ʰʪ. /ʛʘ ï 37,5 ï40,3 ï 39,0%, ʘʙʦ ʥʘ 3,5 ï 8,9 ï 4,6% ʙʽʣʴʰʝ, ʚʽʜʧʦʚʽʜʥʦ. 

 ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʠʭʽʜ ʙʽʣʢʫ ʟ ʛʝʢʪʘʨʫ 1514,62 ʢʛ ʪʘ ʦʣʽʾ 864,94 ʢʛ ʦʪʨʠʤʘʥʦ ʧʨʠ 

ʚʥʝʩʝʥʥʽ N60 ʟʘ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ 600 ʪʠʩ. ʰʪ./ʛʘ. ɼʝʱʦ ʤʝʥʰʠʤʠ ʮʽ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʥʘ ʬʦʥʽ N30 

ʟʘ ʛʫʩʪʦʪʠ ʧʦʩʽʚʫ 600 ʪʠʩ. ʨʦʩʣʠʥ/ʛʘ ï 1408,06 ʪʘ 865,64 ʢʛ, ʚʽʜʧʦʚʽʜʥʦ. 
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ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ, ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʨʦʟʚʠʥʝʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, 

ʢʦʞʥʦʛʦ ʜʥʷ ʟʫʤʦʚʣʶʻ ʧʦʷʚʫ ʥʦʚʠʭ ʷʚʠʱ ʫ ʩʫʩʧʽʣʴʥʦʤʫ ʞʠʪʪʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʦʚʠʭ ʚʠʜʽʚ 

ʟʣʦʯʠʥʥʠʭ ʧʦʩʷʛʘʥʴ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ ʢʽʙʝʨʙʫʣʽʥʛ. ʎʝ ʷʚʠʱʝ, ʷʢ ʥʦʚʠʡ ʬʝʥʦʤʝʥ ɯʥʪʝʨʥʝʪ-

ʢʦʤʫʥʽʢʘʮʽʾ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʦʪʨʠʤʘʚ ʘʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʘ ʧʨʦʙʣʝʤʘ ʡʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚ 

ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʾ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ ʟ ʢʦʞʥʠʤ ʜʥʝʤ ʥʘʙʫʚʘʻ ʥʦʚʠʭ ʤʘʩʰʪʘʙʽʚ.  

ɼʠʪʷʯʠʡ ʬʦʥʜ ʆʆʅ (ʖʅɯʉɽʌ) ʪʘ ʉʧʝʮʽʘʣʴʥʘ ʧʨʝʜʩʪʘʚʥʠʮʷ ɻʝʥʝʨʘʣʴʥʦʛʦ ʩʝʢʨʝʪʘʨʷ 

ʆʆʅ ʟ ʧʠʪʘʥʴ ʥʘʩʠʣʴʩʪʚʘ ʱʦʜʦ ʜʽʪʝʡ  ʧʨʝʜʩʪʘʚʠʣʠ ʦʧʠʪʫʚʘʥʥʷ 2019 ʨʦʢʫ, ʟʘ ʜʘʥʠʤʠ ʷʢʦʛʦ 

ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ,ʱʦ ʪʨʝʪʠʥʘ ʤʦʣʦʜʠʭ ʣʶʜʝʡ ʫ 30 ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʩʪʘʶʪʴ ʞʝʨʪʚʘʤʠ 

ʢʽʙʝʨʙʫʣʽʥʛʫ, ʘ ʢʦʞʥʘ ʧôʷʪʘ ʤʦʣʦʜʘ ʣʶʜʠʥʘ ʟʤʫʰʝʥʘ ʧʨʦʧʫʩʢʘʪʠ ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ ʯʝʨʝʟ 

ʦʥʣʘʡʥ-ʙʫʣʽʥʛ ʪʘ ʥʘʩʠʣʴʩʪʚʦ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʦ,ʱʦ 29% ʦʧʠʪʘʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʣʽʪʢʽʚ 

ʙʫʣʠ ʞʝʨʪʚʘʤʠ ʦʥʣʘʡʥ-ʙʫʣʽʥʛʫ, ʘ 16% ʙʫʣʠ ʟʤʫʰʝʥʽ ʧʨʦʧʫʩʢʘʪʠ ʯʝʨʝʟ ʮʝ ʰʢʽʣʴʥʽ ʟʘʥʷʪʪʷ [1]. 

ʇʽʜ ʢʽʙʝʨʙʫʣʽʥʛʦʤ ʧʨʠʡʥʷʪʦ ʨʦʟʫʤʽʪʠ ʦʜʠʥ ʟ ʚʠʜʽʚ ʘʛʨʝʩʠʚʥʦʾ ʧʦʚʝʜʽʥʢʠ. ʊʝʨʤʽʥʦʤ 

çbyllyingè ʚ ʘʥʛʣʦʩʘʢʩʦʥʩʴʢʦʤʫ ʚʘʨʽʘʥʪʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʧʩʠʭʦʪʝʨʦʨ, ʷʢʠʡ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʷʢ 

çʟʥʫʱʘʪʠʩʷ, ʟʘʣʷʢʫʚʘʪʠ, ʜʦʰʢʫʣʷʪʠ, ʪʠʨʘʥʠʪʠè, ʘ ʧʨʝʬʽʢʩ çcyberè ʦʟʥʘʯʘʻ çʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʢʦʤʧ'ʶʪʝʨʘʤʠ, ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠè [2, ʩ. 16]. 

ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ ʏʝʨʢʘʩʝʥʢʦ ʆ.ʉ. ʧʽʜ ʢʽʙʝʨʙʫʣʽʥʛʦʤ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʫʤʠʩʥʽ ʘʛʨʝʩʠʚʥʽ ʜʽʾ, 

ʩʧʨʷʤʦʚʘʥʽ ʧʨʦʪʠ ʞʝʨʪʚʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʬʦʨʤ ʚʟʘʻʤʦʜʽʾ, ʚʽʜ ʛʨʘʡʣʠʚʦ-ʞʘʨʪʽʚʣʠʚʦʛʦ ʜʦ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʚʽʨʪʫʘʣʴʥʦʛʦ ʪʝʨʦʨʫ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʛʦ ʤʦʞʝ ʩʪʘʪʠ ʩʘʤʦʛʫʙʩʪʚʦ [3, ʩ. 53]. ɿʘ 

ʪʚʝʨʜʞʝʥʥʷʤ ʘʚʪʦʨʘ, ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʢʽʙʝʨʙʫʣʽʥʛʫ ʻ ʧʦʛʽʨʰʝʥʥʷ ʝʤʦʮʽʡʥʦʾ ʩʬʝʨʠ ʞʝʨʪʚʠ 

ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ ʾʾ ʩʦʮʽʘʣʴʥʠʭ ʚʽʜʥʦʩʠʥ. 

ʊʘʢʠʡ ʚʠʜ ʮʴʢʫʚʘʥʥʷ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʯʝʨʝʟ [4, ʩ. 92]: 1) ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ; 2) 

ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ; 3) ʤʠʪʪʻʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ; 4) ʯʘʪʠ; 5) ʧʨʠʚʘʪʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ; 6) ʽʛʨʦʚʽ ʚʝʙ-

ʩʘʡʪʠ; 7) ʬʦʪʦ, ʘʫʜʽʦ, ʚʽʜʝʦ ʜʦʢʫʤʝʥʪʠ. ʆʥʣʘʡʥ-ʙʫʣʽʥʛ, ʟʘʟʚʠʯʘʡ, ʟʘʣʠʰʘʻ ʮʠʬʨʦʚʽ ʩʣʽʜʠ, 

ʪʦʙʪʦ ʧʝʚʥʽ ʟʘʧʠʩʠ, ʧʦʚʽʜʦʤʣʝʥʥʷ, ʢʦʤʝʥʪʘʨʽ, ʬʦʪʦʛʨʘʬʽʾ ʪʘ ʚʽʜʝʦ, ʷʢʽ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ 

ʜʦʢʘʟʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʟʫʧʠʥʠʪʠ ʮʴʢʫʚʘʥʥʷ ʪʘ ʧʨʠʪʷʛʪʠ çʙʫʣʝʨʘè ʜʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

ʂʦʣʦʜʝʟʥʽʢʦʚʘ ʄ. ɺ. ʚʠʜʽʣʷʻ ʪʘʢʽ ʪʠʧʠ ʢʽʙʝʨʙʫʣʽʥʛʫ [5, ʩ. 53]: 

1) ʪʨʦʣʽʥʛ (ʧʨʦʚʦʢʘʪʠʚʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʘʙʦ ʢʦʤʝʥʪʘʨʽ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʠʢʣʠʢʘʪʠ 

ʥʝʛʘʪʠʚʥʽ ʝʤʦʮʽʾ); 

2) ʭʝʡʪʽʥʛ (ʘʛʨʝʩʠʚʥʽ ʥʘʧʘʜʢʠ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʘʙʦ ʢʨʠʪʠʢʘ, ʷʢʘ ʥʝ ʤʘʻ ʧʽʜ 
ʩʦʙʦʶ ʞʦʜʥʠʭ ʧʽʜʩʪʘʚ); 

3) ʢʽʙʝʨʩʪʘʣʢʽʥʛ ʘʙʦ ʢʽʙʝʨʧʝʨʝʩʣʽʜʫʚʘʥʥʷ (ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʧʦʛʨʦʟʘʤʠ, ʟʙʽʨ ʦʩʦʙʠʩʪʠʭ 

ʜʘʥʠʭ); 

4) ʩʝʢʩʪʠʥʛ (ʨʦʟʩʠʣʢʘ ʦʩʦʙʠʩʪʦʛʦ ʬʦʪʦ ʘʙʦ ʚʽʜʝʦ ʟ ʤʝʪʦʶ ʥʘʰʢʦʜʠʪʠ ʘʙʦ ʧʽʜʽʨʚʘʪʠ 
ʚʘʰʫ ʨʝʧʫʪʘʮʽʶ). 

ʆʥʣʘʡʥ-ʙʫʣʽʥʛ ʚʠʥʠʢʘʻ ʫ ʚʝʣʠʢʦʤʫ ʧʨʦʩʪʦʨʽ ɯʥʪʝʨʥʝʪ, ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʜʝ 

ʚʽʜʩʪʝʞʠʪʠ ʧʨʦʷʚʠ ʙʫʣʽʥʛʫ ʪʘ ʟʥʘʡʪʠ ʦʩʦʙʫ çʙʫʣʝʨʘè ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ, ʪʘʢ ʷʢ ʚ ʥʘʰ ʯʘʩ 

ʤʦʞʣʠʚʦ ʟʘʣʠʰʘʪʠʩʷ ʘʥʦʥʽʤʥʠʤ ʘʙʦ ʬʘʣʴʩʠʬʽʢʫʚʘʪʠ ʽʜʝʥʪʠʯʥʽʩʪʴ. ʋ ʚʽʨʪʫʘʣʴʥʠʭ ʤʝʨʝʞʘʭ 

ʜʠʪʠʥʘ ʥʘʜʘʥʘ ʩʘʤʘ ʩʦʙʽ, ʽ ʚʧʣʠʚ ʥʘ ʥʝʾ ʟ ʙʦʢʫ ʥʝʚʽʜʦʤʦʾ ʣʶʜʠʥʠ ʥʝʩʝ ʥʝʙʝʟʧʝʢʫ. ɺ ʜʘʥʽʡ 

ʩʠʪʫʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʮʽʢʘʚʠʪʠʩʷ, ʟ ʢʠʤ ʜʠʪʠʥʘ ʢʦʥʪʘʢʪʫʻ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ.  

ʊʘʢʦʞ ʪʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʘʥʝ ʷʚʠʱʝ ʨʽʟʢʦ ʧʦʰʠʨʠʣʦʩʷ ʠ ʥʘʙʫʣʦ ʞʘʭʣʠʚʠʭ 
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ʥʘʩʣʽʜʢʽʚ ʫ ʟʚôʷʟʢʫ ʽʟ ʩʠʪʫʘʮʽʻʶ ʧʦʰʠʨʝʥʥʷ COVID-19 ʪʘ ʚʠʤʫʰʝʥʦʶ ʩʘʤʦʽʟʦʣʷʮʽʻʶ. ʋ 

ʧʝʨʽʦʜ ʢʘʨʘʥʪʠʥʫ ʫ ʧʨʦʮʝʩʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʰʢʦʣʷʨʽ ʪʘ ʩʪʫʜʝʥʪʠ ʘʢʪʠʚʥʦ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʩʦʮʽʘʣʴʥʠʤʠ ʤʝʨʝʞʘʤʠ, ʯʘʪʘʤʠ ʪʘ ʚʽʜʝʦ ʟʚôʷʟʢʦʤ, ʱʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʥʘʚʯʘʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ, ʘ ʟ ʽʥʰʦʛʦ, ï ʚʽʜʢʨʠʚʘʻ ʢʽʙʝʨʙʫʣʽʥʛʫ ʙʽʣʴʰʝ 

ʧʨʦʩʪʦʨʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʨʦʙʣʝʤʘ ʙʫʣʽʥʛʫ, ʡʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʽ ʧʨʦʪʠʜʽʾ ʥʝ ʻ ʥʦʚʦʶ, ʜʦ 

2018 ʨʦʢʫ ʚ ʥʘʰʦʤʫ ʧʨʘʚʦʚʦʤʫ ʧʦʣʽ ʚʟʘʛʘʣʽ ʥʝ ʙʫʣʦ ʧʦʥʷʪʪʷ çʙʫʣʽʥʛè. ʋʢʨʘʾʥʘ ʥʝ ʟʘʣʠʰʠʣʘʩʴ 

ʦʩʪʦʨʦʥʴ ʮʽʻʾ ʚʘʞʣʠʚʦʾ ʧʨʦʙʣʝʤʠ ʪʘ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʚʠʟʥʘʣʘ ʡʦʛʦ ʥʝ ʧʨʦʩʪʦ ʩʢʣʘʜʥʠʤ 

ʩʦʮʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʤ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʤ ʷʚʠʱʝʤ, ʘ ʡ ʧʨʠʡʥʷʣʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʙʫʣʽʥʛ ï ʮʝ ʧʦ 

ʩʫʪʽ ʥʘʩʠʣʴʩʪʚʦ, ʘ ʥʝ ʟʚʠʯʘʡʥʠʡ ʢʦʥʬʣʽʢʪ. 

ʋ 2018 ʨʦʮʽ ʙʫʚ ʧʨʠʡʥʷʪʠʡ ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʜʝʷʢʠʭ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ ʋʢʨʘʾʥʠ ʱʦʜʦ ʧʨʦʪʠʜʽʾ ʙʫʣʽʥʛʫ (ʮʴʢʫʚʘʥʥʶ)è [6]. ʋ ʟʘʢʦʥʽ ʚʠʟʥʘʯʝʥʦ 

ʧʦʥʷʪʪʷ çʙʫʣʽʥʛʫè ʪʘ ʤʝʭʘʥʽʟʤ ʧʨʦʪʠʜʽʾ ʡʦʤʫ, ʡ ʚʩʪʘʥʦʚʣʝʥʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʚʯʠʥʝʥʥʷ ʮʴʢʫʚʘʥʥʷ, ʷʢʘ ʧʝʨʝʜʙʘʯʝʥʘ ʚ ʩʪʘʪʪʽ 173-4 ʮʴʦʛʦ ɿʘʢʦʥʫ, ʘ ʩʘʤʝ 

ï ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʥʘʢʣʘʜʝʥʥʷ ʰʪʨʘʬʫ ʚʽʜ ʧôʷʪʜʝʩʷʪʠ ʜʦ ʩʪʘ ʥʝʦʧʦʜʘʪʢʦʚʫʚʘʥʠʭ ʤʽʥʽʤʫʤʽʚ 

ʜʦʭʦʜʽʚ ʛʨʦʤʘʜʷʥ ʘʙʦ ʛʨʦʤʘʜʩʴʢʽ ʨʦʙʦʪʠ ʥʘ ʩʪʨʦʢ ʚʽʜ ʜʚʘʜʮʷʪʠ ʜʦ ʩʦʨʦʢʘ ʛʦʜʠʥ. ɸʣʝ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ ʢʽʙʝʨʙʫʣʽʥʛʫ ʷʢ ʧʨʦʪʠʧʨʘʚʥʦʛʦ ʜʽʷʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʟʘ ʡʦʛʦ ʚʠʷʚʠ (ʬʦʨʤʠ) ʚ ʋʢʨʘʾʥʽ ʥʘ  ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚ ʥʘʫʢʦʚʽʡ ʪʘ ʟʘʢʦʥʦʜʘʚʯʽʡ ʩʬʝʨʘʭ ʥʝ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ. ʆʜʥʘʢ ʜʝʷʢʽ ʡʦʛʦ ʚʠʷʚʠ ʻ ʚʢʨʘʡ ʥʝʙʝʟʧʝʯʥʠʤʠ ʪʘ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ, ʷʢ 

ʨʽʟʥʦʚʠʜ ʙʫʣʽʥʛʫ, ʜʦ ʪʷʞʢʠʭ ʥʘʩʣʽʜʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟʽ ʰʢʦʜʦʶ ʜʣʷ ʟʜʦʨʦʚôʷ ʪʘ ʞʠʪʪʷ ʜʽʪʝʡ [7, 

ʩ. 282]. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʪʘʢʦʛʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʷʚʠʱʘ ʷʢ ʢʽʙʝʨʙʫʣʽʥʛ ʜʘʻ ʥʘʤ ʟʤʦʛʫ ʟʨʦʙʠʪʠ 

ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ ʪʘ ʚʥʝʩʪʠ ʧʨʦʧʦʟʠʮʽʾ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʋʢʨʘʾʥʽ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʦ: 

1) ʧʨʠʡʥʷʪʠ ʦʢʨʝʤʠʡ ʟʘʢʦʥʦʜʘʚʯʠʡ ʘʢʪ, ʷʢʠʡ ʙʠ ʤʽʩʪʠʚ ʚʠʟʥʘʯʝʥʥʷ ʙʫʣʽʥʛʫ, ʘ ʪʘʢʦʞ 

ʡʦʛʦ ʨʽʟʥʦʚʠʜʽʚ, ʦʜʥʠʤ ʽʟ ʷʢʠʭ ʻ ʢʽʙʝʨʙʫʣʽʥʛ; 

2) ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʝʨʽʾ ʟʘʧʦʙʽʛʘʥʥʷ ʽ ʧʨʦʪʠʜʽʾ ʙʫʣʽʥʛʫ ʪʘ ʡʦʛʦ ʧʨʦʷʚʘʤ ʪʘ ʚʩʪʘʥʦʚʠʪʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʚʠʷʚʠ ʮʴʦʛʦ ʧʨʦʪʠʧʨʘʚʥʦʛʦ ʜʽʷʥʥʷ; 

3) ʨʦʟʨʦʙʠʪʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʧʦʩʪʽʡʥʦ ʜʽʶʯʫ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʫ ʇʨʦʛʨʘʤʫ 

ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʧʨʦʪʠʜʽʾ ʢʽʙʝʨʙʫʣʽʥʛʫ ʚ ʋʢʨʘʾʥʽ, ʫ ʷʢʽʡ ʚʠʟʥʘʯʠʪʠ ʧʨʦʚʽʜʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʙʦʨʦʪʴʙʠ ʟ ʮʠʤ ʷʚʠʱʝʤ; 

4) ʧʨʠʜʽʣʠʪʠ ʥʘʣʝʞʥʫ ʫʚʘʛʫ ʥʘʜʘʥʥʶ ʜʦʧʦʤʦʛʠ ʪʘ ʟʘʭʠʩʪʫ ʧʦʩʪʨʘʞʜʘʣʠʤ ʚʽʜ 
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ʉʴʦʛʦʜʥʽʰʥʻ ʩʫʩʧʽʣʴʩʪʚʦ ʚ ʫʤʦʚʘʭ ʢʘʨʘʥʪʠʥʫ ʧʦʪʨʝʙʫʻ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʥʦʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʩʽʭ ʩʬʝʨ ʞʠʪʪʷ. ʅʝ ʚʠʥʷʪʢʦʤ ʩʪʘʣʘ ʦʩʚʽʪʘ, ʩʘʤʝ ʪʦʤʫ ʜʠʩʪʘʥʮʽʡʥʘ ʬʦʨʤʘ 

ʥʘʚʯʘʥʥʷ ʩʪʘʣʘ ʚʠʢʣʠʢʦʤ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ ʽ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ ʟʦʢʨʝʤʘ. ʋ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʚʠʢʣʘʜʘʯʽ ʪʘ ʩʪʫʜʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ çʜʠʩʪʘʥʮʽʡʥʽ ʢʫʨʩʠ ï ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʧʨʦʜʫʢʪʠ, ʷʢʽ ʻ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʥʘʚʯʘʥʥʷ ʟʘ ʦʢʨʝʤʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠè [2]. 

ɹʽʣʴʰ ʪʦʛʦ, ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ï ʮʝ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ 

ʟʥʘʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʪʠʩʴ ʟ ʜʦʤʫ. çɽʣʝʢʪʨʦʥʥʘ ʦʩʚʽʪʘè ʘʙʦ çʚʽʨʪʫʘʣʴʥʝ 

ʥʘʚʯʘʥʥʷè ʧʝʨʝʜʙʘʯʘʻ ʢʦʤʬʦʨʪʥʝ ʪʘ ʟʨʫʯʥʝ ʨʦʙʦʯʝ ʤʽʩʮʝ ʩʪʚʦʨʝʥʝ ʩʘʤʠʤ ʩʪʫʜʝʥʪʦʤ ʚʜʦʤʘ 

ʘʙʦ ʥʘ ʨʦʙʦʪʽ ʙʝʟ ʚʽʜʨʠʚʫ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʩʣʫʞʙʦʚʠʭ ʦʙʦʚôʷʟʢʽʚ. ʄʦʞʝʤʦ ʜʦʜʘʪʠ, ʱʦ 

ʜʠʩʪʘʥʮʽʡʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʘʦʯʥʦʾ ʪʠʤ, ʱʦ ʩʪʫʜʝʥʪ ʤʘʻ ʧʦʩʪʽʡʥʠʡ ʟʚôʷʟʦʢ 

ʟ ʚʠʢʣʘʜʘʯʝʤ [3].  

ɹʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ ʮʽʢʘʚʣʷʪʴʩʷ ʪʘ ʨʦʟʨʦʙʣʷʶʪʴ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʘ ʩʘʤʝ: ɭ. ʇʦʣʘʪ, ʈ. ɼʝʣʣʽʥʛ, ʆ. ɸʥʜʨʻʻʚ, ɻ. ʂʦʟʣʘʢʦʚʘ, ɺ. ʆʣʽʡʥʠʢ, 

ɸ. ʍʫʪʦʨʩʴʢʠʡ, ʊ.ɺʘʭʨʫʱʝʚʘ, ʄ.ɹʫʭʘʨʢʽʥʘ, ʗ.ɺʘʛʨʘʤʝʥʢʦ, ɺ.ɺʝʨʞʙʽʮʴʢʠʡ, ʂ.ɺʝʨʽʰʢʦ, 

ɺ.ʂʘʡʤʽʥ ʪʘ ʽʥʰʽ. 

ɿʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ 

ʚʠʤʦʛ ʢʘʨʘʥʪʠʥʥʠʭ ʦʙʤʝʞʝʥʴ ʯʝʨʝʟ ʂʦʚʽʜ-19, ʜʠʩʪʘʥʮʽʡʥʘ ʬʦʨʤʘ ʦʩʚʽʪʠ ʥʘʙʫʣʘ ʰʠʨʦʢʦʛʦ 

ʨʦʟʛʦʣʦʩʫ ʪʘ ʧʦʧʫʣʷʨʥʦʩʪʽ. ʉʴʦʛʦʜʝʥʥʷ ʚʠʤʘʛʘʻ ʜʠʩʪʘʥʮʽʦʥʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ. 

ʏʝʨʝʟ ʥʝʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʠʯʘʡʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʙʘʛʘʪʦ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ 

ʟʤʫʰʝʥʽ ʦʧʘʥʦʚʫʚʘʪʠ ʨʽʟʥʽ ʥʦʚʽʪʥʽ ʬʦʨʤʠ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ʊʘʢʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʝʨʝʚʘʛʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʬʦʨʤʘʤʠ. ʇʝʨʰʝ ï ʮʝ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ, ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʪʠʩʴ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʟʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʛʨʘʬʽʢʦʤ. ɼʨʫʛʝ, ʛʥʫʯʢʽʩʪʴ ʪʘ ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʤʝʪʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘʢʦʾ 

ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʥʘʢʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʽʥʰʽʡ 

ʬʦʨʤʽ ʥʘʚʯʘʥʥʷ (Googleclass, classtime ʪʘ ʽʥʰʽ), ʧʦʻʜʥʫʶʯʠ çʦʥ-ʣʘʡʥè ʢʦʥʩʫʣʴʪʘʮʽʾ. ʇʦ ʪʨʝʪʻ, 

ʟʙʝʨʽʛʘʥʥʷ ʚʩʽʭ ʨʝʩʫʨʩʽʚ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ, ʥʘʧʨʠʢʣʘʜ ʚ ʭʤʘʨʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʭʤʘʨʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʟ ʧʦʩʪʽʡʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʥʠʭ ʫ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ. ʑʦʜʦ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʪʦ ʚʦʥʠ ʻ ʩʴʦʛʦʜʥʽ ʧʨʦʚʽʜʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʩʚʽʪʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʗʢ 

ʧʨʦʛʥʦʟʫʶʪʴ ʚ ɻʘʨʪʥʝʨ ʛʨʫʧ (Gartner Group), ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ, ʽ 

ʤʽʛʨʘʮʽʷ ʚ ʭʤʘʨʠ ʥʘ ʧʨʦʪʷʟʽ ʥʘʡʙʣʠʞʯʠʭ 5ï7 ʨʦʢʽʚ ʻ ʥʝʚʽʜʚʦʨʦʪʥʦʶ [4].  

ɯʥʰʠʡ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ - ʮʝ ʽʥʦʚʘʮʽʡʥʽʩʪʴ ʪʘʢʦʾ ʬʦʨʤʠ ʦʩʚʽʪʠ, ʘ ʩʘʤʝ: ʧʦʰʫʢ 

ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ. ɺʠʢʣʘʜʘʯ ʩʪʘʻ ʙʽʣʴʰʝ ʥʘʩʪʘʚʥʠʢʦʤ-

ʢʦʥʩʫʣʴʪʘʥʪʦʤ, ʷʢʠʡ ʢʦʦʨʜʠʥʫʻ ʪʘ ʧʽʜʪʨʠʤʫʻ ʧʽʟʥʘʚʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʧʦʩʪʽʡʥʦ 

ʫʜʦʩʢʦʥʘʣʶʶʯʠʩʴ ʥʝ ʪʽʣʴʢʠ ʚ ʩʬʝʨʽ ʩʚʦʛʦ ʧʨʝʜʤʝʪʫ, ʘ ʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʧʽʜʚʠʱʫʶʯʠ ʢʚʘʣʽʬʽʢʘʮʽʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʦʚʚʝʜʝʥʴ ʪʘ ʽʥʥʦʚʘʮʽʡ[1].  
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ɺʽʜʩʫʪʥʽʩʪʴ ʛʝʦʛʨʘʬʽʯʥʠʭ ʙʘʨôʻʨʽʚ, ʪʘʢʦʞ ʻ ʧʣʶʩʦʤ ʜʣʷ ʪʘʢʦʛʦ ʚʠʜʫ ʥʘʚʯʘʥʥʷ, ʟʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʨʦʛʦʛʦ ʧʝʨʝʾʟʜʫ ʪʘ ʧʨʦʞʠʚʘʥʥʷ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʪʘ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʢʫʚʘʥʥʷ 

ʟ ʚʠʢʣʘʜʘʯʘʤʠ ʪʘ ʩʪʫʜʝʥʪʘʤʠ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʙʝʟ ʦʙʤʝʞʝʥʴ. 

ʉʝʨʝʜ ʧʦʤʽʪʥʠʭ ʧʝʨʝʚʘʛ ʻ ʽ ʥʝʜʦʣʽʢʠ ʪʘʢʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʨʠʪʘʤʘʥʥʽ ʩʘʤʝ 

ʫʢʨʘʾʥʩʴʢʠʤ ʚʠʢʣʘʜʘʯʘʤ ʪʘ ʩʪʫʜʝʥʪʘʤ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʛʦʣʦʚʥʽʰʠʤ ʻ ʜʦʩʪʫʧʥʽʩʪʴ ʜʦ ʽʥʪʝʨʥʝʪ 

ʨʝʩʫʨʩʽʚ ʪʘ ʥʘʷʚʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʟôʻʜʥʘʥʥʷ. ɸʜʞʝ ʥʝʜʦʩʪʘʪʥʻ ʽʥʪʝʨʥʝʪ-ʟôʻʜʥʘʥʥʷ ʥʝ ʜʘʻ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʘʮʶʚʘʪʠ ʧʽʜ ʯʘʩ ʧʘʨʠ ʘʙʦ ʥʘʚʽʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʦʜʘʪʢʦʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, 

ʙʫʜʴ-ʪʦ ʚʽʜʝʦ ʨʷʜ ʯʠ ʘʫʜʽʦ ʟʘʧʠʩ, ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ ʚʠʢʣʘʜʘʯ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ.  

ʅʘʩʪʫʧʥʠʡ, ʘʣʝ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʡ ʥʝʜʦʣʽʢ ï ʮʝ ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʩʘʤʦʩʪʽʡʥʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ: ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʚʘʞʣʠʚʦ ʤʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʢʦʥʪʘʢʪ ʽʟ 

ʟʜʦʙʫʚʘʯʝʤ.  

ʂʨʽʤ ʪʦʛʦ, ʪʘʢʝ ʥʘʚʯʘʥʥʷ ʧʦʪʨʝʙʫʻ ʩʚʽʜʦʤʦʛʦ ʽ ʤʦʪʠʚʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʟ ʙʦʢʫ ʩʪʫʜʝʥʪʘ 

ʜʦ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʚʠʤʘʛʘʻ ʩʘʤʦʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ ʪʘ ʜʠʩʮʠʧʣʽʥʠ ʟ ʙʦʢʫ ʟʜʦʙʫʚʘʯʘ 

ʦʩʚʽʪʠ ʪʘ ʚʤʽʥʥʷ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʩʚʽʡ ʯʘʩ. ɺʦʜʥʦʯʘʩ, ʮʝʡ ʚʠʜ ʥʘʚʯʘʥʥʷ ʧʦʢʘʟʘʚ ʱʝ ʦʜʥʫ 

ʦʩʦʙʣʠʚʽʩʪʴ, ʘ ʩʘʤʝ ï ʚʝʣʠʢʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʽʨ ʩʪʫʜʝʥʪʘ, ʱʦ ʧʦʚôʷʟʘʥʝ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʪʨʠʚʘʣʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʧʝʨʝʜ ʝʢʨʘʥʦʤ ʢʦʤʧôʶʪʝʨʘ. ʊʦʤʫ ʟʘʜʘʯʘ ʚʠʢʣʘʜʘʯʘ ʧʨʘʚʠʣʴʥʦ 

ʧʦʙʫʜʫʚʘʪʠ ʪʘ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʬʦʨʤʠ ʪʘ ʚʠʜʠ ʨʦʙʦʪʠ, ʱʦ ʙʫʜʫʪʴ ʟʤʝʥʰʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʟʽʨ.  

ʆʧʪʠʤʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʤʝʪʦʜʠʢ ʦʯʥʦʛʦ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʛʦʣʦʚʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʚʠʢʣʘʜʘʯʘ ʪʘ ʚʠʢʣʠʢʦʤ ʩʴʦʛʦʜʝʥʥʷ. ʊʝʥʜʝʥʮʽʷ ʜʦ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷʤ 

ʮʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʚʝʜʝ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʟʤʽʰʘʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ (blended learning), ʱʦ 

ʩʪʚʦʨʶʻ ʢʦʤʬʦʨʪʥʝ ʧʦʻʜʥʘʥʥʷ ʩʠʩʪʝʤ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ 

ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ. 

ʆʪʞʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʪʨʫʜʥʦʱʽ ʪʘ ʚʠʢʣʠʢʠ ʩʴʦʛʦʜʝʥʥʷ, ʜʠʩʪʘʥʮʽʡʥʽ ʬʦʨʤʠ 

ʥʘʚʯʘʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʦʩʪʽʡʥʦʤʫ ʧʦʩʪʫʧʘʣʴʥʦʤʫ ʨʫʩʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʚ ʫʤʦʚʘʭ ʩʚʽʪʦʚʦʾ ʧʘʥʜʝʤʽʾ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʴ ʟʘʚʜʷʢʠ ʪʝʭʥʦʣʦʛʽʷʤ ʪʘ ʧʨʦʛʨʘʤʘʤ, 

ʘʜʞʝ ʜʣʷ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʧʨʠʪʘʤʘʥʥʝ ʧʦʥʷʪʪʷ ʥʘʚʯʘʥʥʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷ. 
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ɺʦʣʦʪʢʘ ɺʘʜʠʤ ʉʝʨʛʽʡʦʚʠʯ 

ɸʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ɯʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ɯʥʞʝʥʝʨʽʾ ʽʤ ɺ. ɺ. ʇʦʧʦʚʩʴʢʦʛʦ  

ʍʘʨʢʽʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʈʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ, ʋʢʨʘʾʥʘ 

ʐʣʦʤʘ ʆʣʝʢʩʘʥʜʨ ʂʦʩʪʷʥʪʠʥʦʚʠʯ 

ʉʪʫʜʝʥʪ 3-ʛʦ ʢʫʨʩʫ 

ʍʘʨʢʽʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʈʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ, ʋʢʨʘʾʥʘ 

ʉʪʘʤʙʫʣʞʽ ʄʠʢʠʪʘ ʄʠʭʘʡʣʦʚʠʯ 

ʉʪʫʜʝʥʪ 2-ʛʦ ʢʫʨʩʫ 

ʍʘʨʢʽʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʈʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ, ʋʢʨʘʾʥʘ 

 

ɸʥʦʪʘʮʽʷ. ʎʷ ʩʪʘʪʪʷ ʧʨʦ ʧʨʦʤʠʩʣʦʚʽ ʨʝʚʦʣʶʮʽʾ. ʂʦʞʥʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ 

ʥʘʢʣʘʣʘ ʩʚʽʡ ʚʽʜʙʠʪʦʢ ʥʘ ʽʩʪʦʨʽʶ ʣʶʜʩʪʚʘ. ʌʦʨʤʫʚʘʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ - ʮʝ ʜʫʞʝ ʩʢʣʘʜʥʠʡ ʽ 

ʪʨʠʚʘʣʠʡ ʧʨʦʮʝʩ. ɿ ʢʦʞʥʦʶ ʧʨʦʤʠʩʣʦʚʦʶ ʨʝʚʦʣʶʮʽʻʶ ʣʶʜʩʪʚʦ ʧʦʩʪʫʧʦʚʦ ʚʽʜʤʦʚʣʷʣʦʩʷ ʚʽʜ 

ʚʘʞʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʾ ʣʶʜʩʴʢʦʾ ʨʦʙʦʪʠ ʥʘ ʢʦʨʠʩʪʴ "ʤʘʰʠʥʥʦʾ" ʧʨʘʮʽ. ʉʣʦʚʦʤ, ʧʝʨʝʭʽʜ ʚʽʜ 

ʨʫʯʥʦʾ ʨʦʙʦʪʠ ʜʦ ʤʘʰʠʥʥʦʾ ʧʨʘʮʽ, ʚʽʜ ʤʘʥʫʬʘʢʪʫʨʠ ʜʦ ʬʘʙʨʠʢʠ. ʈʦʟʚʠʪʦʢ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ 

ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟʘʨʘʟ ʻ ʽʩʪʦʨʠʯʥʠʤ ʧʨʦʮʝʩʦʤ. ʈʦʟʫʤʥʽ ʯʘʡʥʠʢʠ, ʙʫʜʠʥʢʠ - ʚʩʝ ʮʝ 

ʦʩʥʦʚʘ ʜʣʷ ʧʝʨʝʭʦʜʫ ʥʘ ɯʥʜʫʩʪʨʽʶ 5.0. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʇʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ, ʤʝʨʝʞʽ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. 

 

ʇʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ʧʨʦʡʰʣʘ ʜʦʚʛʠʡ ʰʣʷʭ ʫ ʩʚʽʪʽ. ʇʝʨʰʘ ʛʘʣʫʟʴ ʧʨʠʥʝʩʣʘ ʥʦʚʽ 

ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ, ʜʨʫʛʘ ʛʘʣʫʟʴ ʧʨʠʥʝʩʣʘ ʪʝʭʥʦʣʦʛʽʯʥʫ ʨʝʚʦʣʶʮʽʶ, ʬʘʟʫ ʰʚʠʜʢʦʾ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʾ. ʊʨʝʪʷ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ʧʨʠʟʚʝʣʘ ʜʦ ʦʮʠʬʨʦʚʢʠ 

ʚʠʨʦʙʥʠʮʪʚʘ [1]. 

ɯʥʜʫʩʪʨʽʷ 4.0 ʙʘʛʘʪʴʦʤ ʚʽʜʦʤʘ ʷʢ ʮʠʬʨʦʚʘ ʨʝʚʦʣʶʮʽʷ, ʷʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʴʦʛʦʜʥʽ ʟ 

ʩʝʨʝʜʠʥʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ɺʽʥ ʤʘʻ ʮʠʬʨʦʚʫ ʩʫʤʽʰ, ʷʢʘ ʟʘʧʦʚʥʶʻ ʨʦʟʨʠʚ ʤʽʞ ʬʽʟʠʯʥʦʶ, 

ʮʠʬʨʦʚʦʶ ʪʘ ʙʽʦʣʦʛʽʯʥʦʶ ʩʬʝʨʘʤʠ. ʑʦ ʯʝʢʘʻ ʥʘʩ ʫ V ʧʨʦʤʠʩʣʦʚʽʡ ʨʝʚʦʣʶʮʽʾ? 

ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʥʘʩʪʫʧʥʝ ʧʦʢʦʣʽʥʥʷ ʩʪʘʥʝ ʥʘʩʪʫʧʥʦʶ ʨʫʡʥʽʚʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʶ 

ʨʝʚʦʣʶʮʽʻʶ, ʰʚʠʜʰʦʶ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʽʰʦʶ. ɸʥʘʣʽʪʠʢʠ ʦʯʽʢʫʶʪʴ, ʱʦ ɯʥʜʫʩʪʨʽʷ 5.0 

ʙʘʟʫʚʘʪʠʤʝʪʴʩʷ ʥʘ ɯʥʜʫʩʪʨʽʾ 4.0 [2]. 

ɿʘʨʘʟ ʫʚʝʩʴ ʩʚʽʪ ʧʝʨʝʞʠʚʘʻ ʯʝʪʚʝʨʪʫ ʧʨʦʤʠʩʣʦʚʫ ʨʝʚʦʣʶʮʽʶ ʽ ʩʧʦʩʪʝʨʽʛʘʻ ʝʢʦʥʦʤʽʯʥʽ 

ʧʦʪʨʷʩʽʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʽʟʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ, ʪʘʢʠʤʠ ʷʢ: AI, Crypto, IoT, 

Blockchain ʪʦʱʦ, ʘʣʝ ʧ'ʷʪʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ʧʦʚʝʨʥʝ ʥʘʰʫ ʫʚʘʛʫ ʜʦ ʣʶʜʩʪʚʘ, ʪʦʙʪʦ, 

ʥ̔ʜʫʩʪʨʽʷ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʙʫʜʝ ʦʨʽʻʥʪʦʚʘʥʘ ʥʝ ʥʘ ʮʠʬʨʦʚʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ, ʘ ʥʘ 

ʩʧʽʣʢʫʚʘʥʥʷ ʣʶʜʝʡ ʪʘ ʨʦʙʦʪʽʚ [3]. ʇʨʦʤʠʩʣʦʚʽʩʪʴ 5.0 ʟʨʦʙʠʪʴ ʨʝʚʦʣʶʮʽʶ ʚ ʥʘʰʦʤʫ ʙʽʟʥʝʩʽ. 

ʅʘʧʨʠʢʣʘʜ: ʥʠʥʽʰʥʷ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʨʦʙʠʪʴ ʧʨʦʜʫʢʮʽʶ ʦʨʽʻʥʪʦʚʘʥʦʶ ʥʘ ʩʧʦʞʠʚʘʯʘ, 

ʪʦʜʽ ʚ ʝʧʦʭʫ ʥʦʚʦʾ ʛʘʣʫʟʽ ʧʨʦʜʫʢʮʽʷ ʩʪʘʥʝ ʤʘʩʦʚʦ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʶ. ʊʦʙʪʦ ʧʦʩʪʘʚʢʠ ʙʫʜʫʪʴ 

ʦʨʽʻʥʪʦʚʘʥʽ ʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠʡ ʩʝʛʤʝʥʪ ʨʠʥʢʫ, ʘ ʥʘ ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʦʞʠʚʘʯʘ. ʊʘʢʽ ʟʤʽʥʠ 

ʪʦʨʢʥʫʪʴʩʷ ʚʩʽʭ ʚʠʜʽʚ ʧʦʩʣʫʛ ʪʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʗʢ ʣʶʜʩʪʚʦ ʛʦʪʫʻʪʴʩʷ ʜʦ 

ɯʥʜʫʩʪʨʽʾ 5.0? 

ʅʘʧʝʨʝʢʽʨ ʪʝʥʜʝʥʮʽʷʤ ɯʥʜʫʩʪʨʽʾ 4.0 ʜʦ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʝʛʫʤʘʥʽʟʘʮʽʾ, ʜʦʩʢʦʥʘʣʽʩʪʴ ʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʛʨʝʩʽ ʪʘ ʽʥʥʦʚʘʮʽʷʭ ʫ ʛʘʣʫʟʽ ʧôʷʪʦʛʦ ʧʦʢʦʣʽʥʥʷ ʧʦʚʝʨʥʝʪʴʩʷ ʥʘ ʩʣʫʞʙʫ 

ʣʶʜʩʪʚʫ [4]. ʅʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʚ ɯʥʜʫʩʪʨʽʷ 5.0 ʙʽʣʴʰʝ ʫʚʘʛʠ, ʥʽʞ ʙʫʜʴ-ʢʦʣʠ ʨʘʥʽʰʝ, ʙʫʜʝ 

ʨʦʙʠʪʠʩʷ ʥʘ ʣʶʜʩʴʢʠʡ ʪʘ ʣʶʜʩʴʢʠʡ ʽʥʪʝʣʝʢʪ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʠʟʚʝʜʝ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʤʘʰʠʥʘʤʠ 

ʪʘ ʣʶʜʴʤʠ. ɺʽʜʥʦʩʠʥʠ ʟ ʤʘʰʠʥʘʤʠ, ʷʢ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʪʘʢ ʽ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʚʞʝ 

ʚʠʡʜʫʪʴ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ. ʊʦʙʪʦ ʮʝ ʧʦʣʝʛʰʠʪʴ ʞʠʪʪʷ ʣʶʜʷʤ ʽ ʟʙʽʣʴʰʠʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ 
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ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʘ ʪʘʢʦʞ ʜʦʧʦʤʦʞʝ ʟʤʝʥʰʠʪʠ ʚʠʨʦʙʥʠʯʽ ʚʠʪʨʘʪʠ ʪʘ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ. 

ʇ'ʷʪʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ʙʫʜʝ ʩʢʦʨʽʰʝ ʩʠʩʪʝʤʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ. ɺʦʥʘ 

ʛʦʪʫʻʪʴʩʷ ʚʧʣʠʚʘʪʠ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʣʶʜʩʴʢʫ ʽʜʝʥʪʠʯʥʽʩʪʴ. ɯ ʮʝ ʥʝ ʢʘʞʫʯʠ ʚʞʝ 

ʧʨʦ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʚʠʨʦʙʥʠʯʽ ʥʘʩʣʽʜʢʠ ʧʝʨʝʭʦʜʫ. ʇʨʠʭʽʜ ʥʦʚʦʾ ʛʘʣʫʟʽ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʝʜʝ ʜʦ 

ʟʥʠʢʥʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʬʝʩʽʡ ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ ʜʝʩʷʪʠ ʨʦʢʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ɯʥʜʫʩʪʨʽʷ 5.0 ʟʨʦʙʠʪʴ ʨʝʚʦʣʶʮʽʶ ʫ ʩʚʽʪʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ 

ʧʦʢʨʘʱʠʪʴ ʩʪʦʩʫʥʢʠ ʤʽʞ ʣʶʜʴʤʠ ʪʘ ʨʦʙʦʪʘʤʠ ʷʢ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʪʘʢ ʽ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ. ʉʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʪʘ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤ ʻ ʚʠʨʽʰʘʣʴʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʧʝʨʝʭʦʜʫ ʜʦ ɯʥʜʫʩʪʨʽʾ 5.0. ʇʨʦʤʠʩʣʦʚʽʩʪʴ 5.0 ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʩʧʽʣʴʥʦʾ 

ʨʦʙʦʪʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ çʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫè, ʨʦʙʦʪʽʚ. ʎʝ ʨʽʰʝʥʥʷ 

ʧʦʚʠʥʥʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʧʘʩʥʦʩʪʴ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʘʭ ʩʝʛʦʜʥʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʤʠʩʩʠʝʡ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʚ 

ʮʠʣʠʥʜʨʘʭ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ɼɺʉ) ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʪʘʢʠʭ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʢʘʢ CO, CH, NOx, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚ ʟʦʥʝ ʚʳʙʨʦʩʘ ʦʪʨʘʙʦʪʘʥʥʳʭ ʛʘʟʦʚ ʠ ʪʦʧʣʠʚʥʳʭ ʠʩʧʘʨʝʥʠʡ. 

ʇʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʚ çʯʘʩ ʧʠʢè, ʠʟʥʦʩʝ ʰʠʥ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʠʩʧʘʨʝʥʠʠ ʘʩʬʘʣʴʪʦʚʳʭ ʧʦʢʨʳʪʠʡ ʠ ʧʣʦʭʠʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʯʠʩʪʢʝ ʚʦʟʜʫʭʘ ʦʪ ʚʨʝʜʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʚʳʙʨʦʩʦʚ, 

ʤʦʞʝʪ ʩʣʦʞʠʪʴʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʠʪʫʘʮʠʷ ʜʣʷ ʣʶʜʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʡ ʘʪʤʦʩʬʝʨʳ, ʪʘʢʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʩʠʪʫʘʮʠʠ 

ʚʦʟʥʠʢʘʶʪ ʚ ʩʚʷʟʠ ʩ ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʮʝʣʦʛʦ ʨʷʜʘ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʝʛʦ ʩʦʩʪʘʚʦʤ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʠ ʪ.ʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, 

ʠʟʥʦʩ ʰʠʥ, ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ, ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʦʯʠʩʪʢʘ ʚʦʟʜʫʭʘ, 

ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ, ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ.  

 

 ɿʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʤʠʨʘ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʛʣʦʙʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʘʪʘʩʪʨʦʬʳ.  

ɽʞʝʛʦʜʥʦ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʫʤʠʨʘʝʪ ʙʦʣʝʝ 20 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. ɽʞʝʛʦʜʥʘʷ 

ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚʳʰʝ, ʯʝʤ ʦʪ ʢʫʨʝʥʠʷ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʟʘ ʥʝʡ ʩʣʝʜʫʶʪ ʀʥʜʠʷ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ-ʵʪʦ ʫʱʝʨʙ, ʥʘʥʦʩʠʤʳʡ ʧʨʠʨʦʜʝ, ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʅʝʜʘʚʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʝ ʚ British Medical 

Journal, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʪʨʘʥʳ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʠʤʝʶʪ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʨʠʩʢ ʩʤʝʨʪʠ ʦʪ ʩʝʨʜʝʯʥʦʛʦ ʧʨʠʩʪʫʧʘ ʠʟ-ʟʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ.  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʟʘʤʝʥʘ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ ʤʦʞʝʪ çʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʠʟ-ʟʘ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘè. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʢʦʣʦ 60% ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʥʘʟʝʤʥʦʤ 

ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ ʩʦʩʪʦʷʪ ʠʟ ʧʨʦʜʫʢʪʦʚ ʠʟʥʦʩʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʰʠʥ (ʩʤ. ʪʘʙʣ.1) [1]. 
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ʉʦʩʪʘʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʨʝʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʚʝʱʝʩʪʚ ɼɺʉ (ʪʘʙʣ. 1) 

 

ɺʝʱʝʩʪʚʦ ʠʣʠ ʢʣʘʩʩ ʚ-ʚ ʉʦʜʝʨʞʘʥʠʝ, 

% 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʭʘʨ-

ʢʘ ʪʦʢʩʠʯʥʦʩʪʠ 

ʂʣʘʩʩ ʦʧʘʩ-

ʪʥʦʩʪʠ 

ʇɼʂ 

ʤʛ/ʤ3 

ɸʟʦʪ (N2) 75-78 ʥʝ ʪʦʢʩʠʯʝʥ - - 

ʂʠʩʣʦʨʦʜ ( ʆ2) 2-20 //-//- - - 

ʋʛʣʝʢʠʩʣ. ʛʘʟ ( ʉʆ2) 0.5-12 //-//- - - 

ʇʘʨʳ ʚʦʜʳ 10-12 //-//- - - 

ɺʦʜʦʨʦʜ ( ʅ2) 0.01-0.5 //-//- - - 

ʆʢʠʩʴ ʫʛʣʝʨʦʜʘ ( ʉʆ) 0.001-1.0 ʢʘʥʮʝʨʦʛʝʥ 4 5 

ʋʛʣʝʚʦʜʦʨʦʜʳ (ʉʅ) ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʧʨʦʧʘʥ 

0.001-0.2 ʢʘʥʮʝʨʦʛʝʥ, ʤʫʪʘʛʝʥ 2-4 1.2-5 

ʆʢʠʩʣʳ ʘʟʦʪʘ ʚ ʧʝʨʝʩʯʝʪʝ 

ʥʘ (Nʆ2) 

0.02-0.2 ʢʘʥʮʝʨʦʛʝʥ, ʤʫʪʘʛʝʥ, 

ʛʝʧʘʪʦʛʝʥ 

2 0.2 

ɸʣʴʜʝʛʠʜʳ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʘʢʨʦʣʝʠʥ 

0.001-0.01 ʢʘʥʮʝʨʦʛʝʥ, ʫʜʫ-

ʰʘʶʱʠʡ,ʤʫʪʘʛʝʥ, 

ʛʝʧʘʪʦʛʝʥ 

2-3 0.02 

ʌʦʨʤʘʣʴʜʝʛʠʜ 0.0001-0.0019 ʦʙʱʝʪʦʢʩʠʯʝʥ 2 0.035 

ɹʝʥʟʘʧʠʨʝʥ  ʢʘʥʮʝʨʦʛʝʥ, ʤʫʪʘʛʝʥ, 

ʵʤʙʨʠʦʪʦʢʩʠʯʝʥ 

1 1.0 10-4 

ʉʘʞʘ 0.01-1.0 ʛ/ʤ3 4 0.15 

 

 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʙʨʦʩʳ ʧʦʣʠʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʦʙʱʝʤ 

ʦʙʲʝʤʝ ʛʘʟʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʜʚʠʛʘʪʝʣʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʥʘ 55-60% ʙʦʣʴʰʝ, ʯʝʤ ʛʘʟʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʚʠʛʘʪʝʣʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. ɺʳʙʨʦʩʳ ʠʟʥʦʩʘ ʰʠʥ ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ 1% 

ʥʘ ʢʘʞʜʳʝ 13 ʤʠʥʫʪ ʝʟʜʳ ʧʦ ʛʦʨʦʜʫ, ʥʦ ʟʘ ʵʪʦ ʚʨʝʤʷ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʙʦʣʴʰʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

(56%), ʯʝʤ ʠʟ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ɼɺʉ (44%), ʚʢʣʶʯʘʷ ʙʝʥʟʘʧʠʨʝʥ (57%), ʢʨʦʤʝ ʵʪʦʛʦ 

ʨʝʟʠʥʦʚʘʷ ʧʳʣʴ ʩʦʜʝʨʞʠʪ 26% ʩʘʞʠ, 74% ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ɼɺʉ [2]. ʇʨʠ ʥʘʛʨʝʚʘʥʠʠ 

ʘʩʬʘʣʴʪʘ ʦʙʨʘʟʫʶʪʩʷ ʚʳʙʨʦʩʳ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʥʘ 55-60% ʙʦʣʴʰʝ, 

ʯʝʤ ʚʳʙʨʦʩʳ ʧʦʣʠʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ [3]. 

 ʉʦʛʣʘʩʥʦ ɽʈɸ-600/2-91-061, ʥʘʛʨʝʚ ʦʜʥʦʛʦ ʤʝʪʨʘ ʘʩʬʘʣʴʪʦʚʦʛʦ ʧʦʢʨʳʪʠʷ 

ʚʳʙʨʘʩʳʚʘʝʪ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ 90ʤʛ/ʤ2 ʙʦʣʴʰʝ ʙʝʥʟʘʣʴʜʝʛʠʜʘ ʚ ʯʘʩ, ʦʢʦʣʦ 66ʤʛ/ʤ2 ʜʝʢʘʥʘ, 470 

ʤʛ/ʤ2 ʪʨʠʜʝʢʘʥʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ, ʩ ʫʯʝʪʦʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʘʨʢʠʭ ʜʥʝʡ, 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʥʘ ʦʜʠʥ ʤʠʣʣʠʦʥ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʘʩʬʘʣʴʪʦʚʦʛʦ 

ʧʦʢʨʳʪʠʷ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ 665ʪʦʥʥ/ʛʦʜ, ʚʢʣʶʯʘʷ ʚʳʙʨʦʩʳ ʪʦʣʫʦʣʘ ʠ ʙʝʥʟʘʣʴʜʝʛʠʜʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʜʦʨʦʞʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʥʘʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ .  ʉʦʜʝʨʞʘʥʠʝ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʥʘʟʝʤʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʛ. ɽʨʝʚʘʥʘ ʙʳʣʦ ʠʟʫʯʝʥʦ ʥʘ 

ʥʘʠʙʦʣʝʝ ʟʘʛʨʫʞʝʥʥʳʭ ʧʝʨʝʢʨʝʩʪʢʘʭ, ʠ ʜʘʥʥʳʝ ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʘʟʦʚ, 

ʚʳʙʨʘʩʳʚʘʝʤʳʭ ɼɺʉ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʘʚʪʦʤʦʙʠʣʝʡ. ʆʙʨʘʟʮʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʦʪʧʨʘʚʣʝʥʳ ʚ ʘʢʢʨʝʜʠʪʘʮʠʦʥʥʫʶ ʣʘʙʦʨʘʪʦʨʠʶ. ʉʦʜʝʨʞʘʥʠʝ 

ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʧʨʠʤʝʨʥʦ ʚ 2,5 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʇɼʂ [4]. ʇʦʤʠʤʦ 

ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʤʥʦʛʦ ʧʳʣʠ ʠʟ-ʟʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ɽʨʝʚʘʥʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʟʝʣʝʥʳʭ ʩʘʞʝʥʮʝʚ. ɼʦʧʫʩʪʠʤʘʷ ʟʘʧʳʣʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ -0,3 ʤʛ/ʤ3 ʚʤʝʩʪʦ 

ʜʦʧʫʩʪʠʤʳʭ 0,15 ʤʛ/ʤ3. ɽʨʝʚʘʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ, ʛʜʝ 

ʙʳʚʘʶʪ ʩʠʣʴʥʳʝ ʧʳʣʴʥʳʝ ʚʝʪʨʳ ʠ ʥʝ ʭʚʘʪʘʝʪ ɺ ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʥʝ ʭʚʘʪʘʝʪ ʢʠʩʣʦʨʦʜʘ . 

ʉʠʪʫʘʮʠʷ ʚ ʩʪʦʣʠʮʝ ʙʳʣʘ ʙʳ ʭʫʞʝ, ʝʩʣʠ ʙʳ ʙʦʣʴʰʠʥʩʪʚʦ ʚʦʜʠʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʚʦʜʠʪʝʣʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʳ ʧʨʠʨʦʜʥʳʡ ʛʘʟ. 

 ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʦʩʪʘʚʘ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʲʝʤʥʳʭ ʣʝʥʪʦʯʥʳʭ ʦʙʨʘʟʮʦʚ [5]. ʇʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʟʠʤʦʡ 2017ʛ. ʩʨʝʜʥʠʡ ʛʨʫʟʦʧʦʪʦʢ ʚ 

ɽʨʝʚʘʥʝ ʩʦʩʪʘʚʣʷʣ 32.3 ʢʤ/ʯ, ʘ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 

54.91ʢʤ/ʯ. ʇʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʤʝʜʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʘʜʥʳʤ 
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ʩʪʘʥʜʘʨʪʘʤ, ʩʦʩʪʘʚʠʣ 0.58. ʅʘ ʧʨʠʤʝʨʝ ʚʠʜʥʦ, ʯʪʦ ʩʦʩʪʘʚ ʠ ʧʣʦʪʥʦʩʪʴ ʛʘʟʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ɼɺʉ ʚ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛ. ɽʨʝʚʘʥ, ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ 

ʥʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʝʡ ʙʦʣʝʝ 40ʢʤ/ʯ, ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʚʳʙʨʦʩʦʚ ʠʩʧʘʨʝʥʠʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ ʩ 

ʢʘʨʙʶʨʘʪʦʨʥʳʤ ʜʚʠʛʘʪʝʣʝʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ɼɺʉ ʤʝʥʝʝ ʚʨʝʜʥʘ ʚ ʪʝʭ ʘʚʪʦʤʦʙʠʣʷʭ, ʢʦʪʦʨʳʝ 

ʦʩʥʘʱʝʥʳ ʵʣʝʢʪʨʦʥʥʳʤ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʠʤ ʥʝʡʪʨʘʣʠʟʘʪʦʨʦʤ. 

ʀʟʤʝʨʝʥʠʷ ʚʳʙʨʦʩʦʚ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ɼɺʉ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʳʙʨʦʩʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʦʩʪʘʥʦʚʢʠ ʘʚʪʦʤʦʙʠʣʷ ʫ ʩʚʝʪʦʬʦʨʦʚ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʭʦʣʦʩʪʦʤ ʭʦʜʝ 

ɼɺʉ), ʠ ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʧʦ ʨʘʟʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʝʥʠʷ ʪʨʝʭ ʧʘʨʘʤʝʪʨʦʚ (CO, NO, CnHm) ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ 

ʠcʧʦʣʴʟʦʚʘʪʴ ʠʟʚʝʩʪʥʳʝ ʩʪʘʥʜʘʨʪʳ ʢʘʯʝʩʪʚʘ CO ʠ NO ʜʣʷ ʪʦʧʣʠʚʥʦ-ʚʦʟʜʫʥhʦʡ ʩʤʝʩʠ, ʪʘʢ 

ʢʘʢ ʧʨʠ ʩʢʦʨʦʩʪʠ 60ʢʤ/ʯ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ CO ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʫʚʝʣʠʯʝʥʠʠ NO (ʪʘʙʣʠʮʘ 2) [6].  

 

ʄʘʩʩʦʚʳʝ ʚʳʙʨʦʩʳ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʟʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʪʘʙʣ. 2). 

 

 ʊʀʇ 

ɸɺʊʆʄʆɹʀʃʗ 

ʀ ʊʆʇʃʀɺɸ 

ʂʆʃ-ɺʆ 

ɹɸʃʃʆɺ 

ʉʈɽɼʅɽɻʆɼʆɺʓɽ ɺʓɹʈʆʉʓ, ʊʆʅʅɸ 

CO NOx CnHm SO2 ʉɸɾɸ 

ɸʚʪʦʙʫʩ / ʙʝʥʟʠʥ/ 116 725.77 93.62 55.01 3.86 - 

ɸʚʪʦʙʫʩ /ʛʘʟ/ 148 65.26 134.22 20.933 18.47 8.62 

ɸʚʪʦʙʫʩ /ʜʠʟʝʣʴ/ 41 18.08 37.18 5.80 5.12 2.39 

ɻʨʫʟʦʚʠʢ/ʙʝʥʟʠʥ/ 6 31.80 1.35 3.19 0.15 - 

ɻʨʫʟʦʚʠʢ /ʛʘʟ/ 5 1.21 2.58 0.67 0.62 0.17 

ɻʨʫʟʦʚʠʢ /ʜʠʟʝʣʴ/ 6 1.45 3.10 0.80 0.75 0.20 

ʃʝʛʢʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ 8 13.18 0.93 2.33 0.07 - 

 ɺʩʝʛʦ 330 856.75 272.98 88.73 29.04 11.34 

 

ʀʟ ʪʘʙʣʠʮʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʫʜʝʣʴʥʫʶ ʤʘʩʩʫ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʚʳʙʨʦʩʦʚ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ 

ʠʟ 330 ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩʦʩʪʘʚʣʷʶʪ: ʘʟʦʪʥʘʷ ʢ-ʪʘ-2.24%, CO-2.5%, SO2-0.12%. ʕʪʠ ʜʘʥ-

ʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʠʩʪʦʯʥʠʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʩʢʠʭ ʵʢʦʩʠʩʪʝʤ ʠ 

ʠʟʤʝʥʠʪʴ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʠʭ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʛ. ɽʨʝʚʘʥʘ. ʉʦʛʣʘʩʥʦ 

ʧʨʦʛʥʦʟʘʤ ʆʆʅ, 92% ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʥʝ ʜʳʰʠʪ ʩʚʝʞʠʤ ʚʦʟʜʫʭʦʤ ʠ ʢ 2030 ʛ. ʟʘʛʨʷʟʥʝʥʠʝ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʆ3 ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʥʘ 26%. ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ɸʨʤʝʥʠʷ ʥʝ ʦʩʪʘʣʘʩʴ ʚ ʩʪʦʨʦʥʝ ʦʪ ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ 2017 ʛʦʜʫ. 

ɺʳʙʨʦʩʳ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʩʦʩʪʘʚʠʣʠ 209,1 ʪʳʩ. ʪʦʥʥ, ʠʟ ʢʦʪʦʨʳʭ 51,5% ʧʨʠʰʣʦʩʴ ʥʘ 

ʚʳʙʨʦʩʳ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ 48,5% ʥʘ ʨʝʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʯʠʪʘʝʤ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʢʦʥʪʨʦʣʴ ʩʦʩʪʘʚʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʚʳʭʣʦʧʥʳʭ ʛʘʟʘʭ ɼɺʉ, ʯʝʤ ʢʦʥʪʨʦʣʴ CO ʠ NO. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʣʘʩʩ ʘʚʪʦʤʦʙʠʣʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʵʢʦʣʦʛʠʶ ʩʪʦʣʠʮʳ ʈɸ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ 

ʦʪ ʢʘʯʝʩʪʚʘ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʢʘʯʝʩʪʚʘ ʘʚʪʦʧʘʨʢʘ ʠ ʚʠʜʘ ʪʦʧʣʠʚʘ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʈɸ, ʩ 2007 ʛʦʜʘ ʨʘʟʨʝʰʝʥ ʚʚʦʟ ʚ 

ʈʝʩʧʫʙʣʠʢʫ ɸʨʤʝʥʠʷ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʦʧʣʠʚʘ, ʘ ʚʚʦʟʠʤʳʝ ʘʚʪʦʤʦʙʠʣʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʙʦʨʫʜʦʚʘʥʳ ʥʝʡʪʨʘʣʠʟʘʪʦʨʘʤʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ. ʆʜʥʘʢʦ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʨʝʰʝʥʠʷ 

ʟʘʪʷʛʠʚʘʝʪʩʷ. 

ʅʘʣʦʛ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʝʪ 10% ʦʪ ʩʪʦʠʤʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ, ʥʦ ʝʩʣʠ 

ʘʚʪʦʤʦʙʠʣʴ ʩʪʘʨʰʝ 15 ʣʝʪ, ʥʘʣʦʛ ʫʜʚʘʠʚʘʝʪʩʷ. 



351 

ʂʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʚʝʣʠʢʦ, ʠ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʥʠʟʢʦʦʢʪʘʥʦʚʦʝ ʪʦʧʣʠʚʦ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʟʘʛʨʷʟʥʷʝʪʩʷ ʘʪʤʦʩʬʝʨʘ ʈʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ɽʨʝʚʘʥ, ʜʣʷ ʯʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʛʣʦʪʠʪʝʣʠ, ʬʠʣʴʪʨʳ.  

ʅʦʨʤʘʣʠʟʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʩʯʠʪʘʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʭʨʘʥʳ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ. ʎʝʣʴʶ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʢʘʯʝʩʪʚʘ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʝʱʝʩʪʚ, 

ʚʨʝʜʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.  ʈʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʢʦʥʪʨʦʣʶ 

ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʚʦʜʥʳʝ ʠ ʧʦʯʚʝʥʥʳʝ ʨʝʩʫʨʩʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʝʨʝʥʦʩʫ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠʟ ʦʜʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʜʨʫʛʫʶ [7]. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ 

ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʚʦʜʥʳʝ ʠʣʠ 

ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ [8]. ʕʪʦ ʧʦʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʘʚʥʳʝ ʫʩʣʦʚʠʷ ʟʘ ʩʯʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʤʦʙʠʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ.  ʉʫʱʝʩʪʚʫʶʱʘʷ ʧʨʘʢʪʠʢʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʘʪʤʦʩʬʝʨʫ ʥʝʵʬʬʝʢʪʠʚʥʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʘʪʤʦʩʬʝʨʫ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʦʧʘʩʥʦʩʪʝʡ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʟʘ ʦʭʨʘʥʦʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ.  ʕʪʦʪ ʬʘʢʪ ʥʝ ʧʦʙʫʞʜʘʝʪ ʙʠʟʥʝʩ ʟʘʥʠʤʘʪʴʩʷ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʩʘʥʠʪʘʨʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʘʥʜʘʨʪʦʚ - ʧʨʦʮʝʩʩ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ, ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʩʚʷʟʘʥ ʩ ʙʦʣʴʰʠʤʠ 

ʬʠʥʘʥʩʦʚʳʤʠ ʟʘʪʨʘʪʘʤʠ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝʚʦʟʤʦʞʥʦ ʜʘʞʝ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʝ ʚʣʠʷʥʠʝ 

ʚʳʙʨʦʩʳ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʢʦʤʧʦʥʝʥʪ ʵʢʦʩʠʩʪʝʤʳ ʩʧʫʩʪʷ 

ʛʦʜʳ.  

 

THE NEED TO STUDY EXTREME POLLUTION OF THE ATMOSPHERE IN 

YEREVAN WITH VARIOUS TOXIC SUBSTANCES  

 

The danger of living in cities today is largely determined by the emission into the 

environment of fuel combustion products in the cylinders of internal combustion engines (ICE) of 

automobile transport, such harmful substances as CO, CH, NOx, which pose a danger to the health 

of people who have been in the zone for a long time emission of exhaust gases and fuel vapors. With 

a high density and intensity of traffic during rush hour, wear and tear of car tires, evaporation of 

asphalt pavements and poor meteorological conditions that prevent the natural cleaning of the air 

from harmful automobile blowout, an unfavorable situation may arise for people living in the 

immediate vicinity of highways. As modern monitoring studies of the urban atmosphere show, such 

unfavorable situations arise in connection with the summation of a number of man-made and 

natural factors caused by the technical condition of automobile transport, its composition, traffic 

intensity, etc. 

 

Keywords. Environment, atmospheric air, toxic substances, tire wear, harmful emissions, 

internal combustion engine, air purification, carcinogenic substances, exhaust gases, diesel fuel.  
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ʅɽʋʉʊɸʅʆɺʀɺʐɽɽʉʗ ɼɺʀɾɽʅʀɽ ɾʀɼʂʆʉʊʀ ɺ ʇʆʃʋɹɽʉʂʆʅɽʏʅʆʄ 

ʇʃɸʉʊɽ 

 

 ɻʘʜʠʝʚʘ ʉʝʚʠʥʜʞ ʉʘʙʠʨ ʢʳʟʳ 

ʉʘʬʘʨʣʠ ʀʣʴʛʘʨ ʉʝʡʬʝʜʜʠʥ ʦʛʣʳ 

 ʊʘʣʳʙʦʚʘ ɸʣʴʙʠʥʘ ʅʘʙʠ ʢʳʟʳ 

ʉɻʋ, ʉʫʤʛʘʠʪ, ɸʟʝʨʙʘʡʜʞʘʥ 

ʉʊʂ ʧʨʠ ʉɻʋ , ʉʫʤʛʘʠʪ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʙʦʪʳ [ ]2,1  ʟʜʝʩʴ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʧʦʣʫʙʝʩʢʦʥʝʯʥʦʤ  ʧʣʘʩʪʝ, ʩ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ, ʠʤʝʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʳʡ ʢʦʥʪʫʨ ʧʠʪʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʣʘʩʪʝ ʠʤʝʝʪʩʷ ʟʦʥʘ ʚ 

ʚʠʜʝ ʧʦʣʫʢʨʫʛʘ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩ ʢʦʥʪʫʨʦʤ ʧʠʪʘʥʠʷ. ɺʥʫʪʨʠ  ʧʦʣʫʢʨʫʛʦʚʦʡ 

ʟʦʥʳ (ʟʦʥʘ ɯ) ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʧʴʝʟʦʧʨʦʚʦʜʥʦʩʪʠ ʠʤʝʶʪ ʜʨʫʛʠʝ ʟʥʘʯʝʥʠʷ, 

ʯʝʤ ʚʦ ʚʩʝʡ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʧʣʘʩʪʘ (ʟʦʥʝ ɯɯ). ɺ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʜʘʚʣʝʥʠʝ ʚʦ ʚʩʝʡ 

ʧʣʘʩʪʝ ʩʯʠʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠ ʨʘʚʥʳʤ 0P . ʅʘ ʚʳʰʝʣʝʞʘʱʝʤ ʧʣʘʩʪʝ ʜʘʚʣʝʥʠʝ ʪʘʢʞʝ 

ʩʯʠʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠ ʨʘʚʥʳʤ 0P . ʉʢʚʘʞʠʥʘ, ʨʘʙʦʪʘʶʱʘʷ ʩ ʟʘʜʘʥʥʳʤ ʧʝʨʝʤʝʥʥʳʤ 

ʜʝʙʠʪʦʤ ()tQ0 , ʛʜʝ ʬʫʥʢʮʠʷ ()tQ0  ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʫʩʣʦʚʠʷʤ ɼʠʨʠʭʣʝ, ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʧʨʦʠʟʚʦʜʥʦʡ ʪʦʯʢʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʣʘʩʪʘ ʚ ʟʦʥʝ ɯ. 

 
 

ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʶ ʜʘʚʣʝʥʠʷ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʪʦʯʢʝ ʧʣʘʩʪʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʫʶ  ʟʘʜʘʯʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ: ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʝ 
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nn YJ , -ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ  ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʘʨʛʫʤʝʥʪʘ. 

ɽʩʣʠ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʥʝʰʥʝʡ ʟʦʥʳ ʨʘʚʥʦ ʥʫʣʶ, (ʪ.ʝ. ʝʩʣʠ 02 =k ), ʪʦ ʙʫʜʝʤ ʠʤʝʪʴ: 
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ʥʳʭ ʟʘʜʘʯ. ʆʥʠ ʫʜʦʙʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ.  
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ʄʦʥʦʢʨʠʩʪʘʣʠ ʢʨʝʤʥʽʶ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʮʽ ʪʘ 

ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʽ, ʽʩʪʦʪʥʦ ʟʤʽʥʶʶʪʴ ʩʚʦʾ ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ 

ʬʽʟʠʯʥʠʭ ʚʧʣʠʚʽʚ. ʇʨʦʙʣʝʤʘ ʢʝʨʫʚʘʥʥʷ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʦʙʨʦʙʦʢ (ʟʦʢʨʝʤʘ ʪʝʨʤʽʯʥʠʭ) ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʘ ʱʦʜʦ ʢʨʝʤʥʽʶ ʚ ʟʚ'ʷʟʢʫ ʟ 

ʨʦʟʨʦʙʢʦʶ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [1, 2]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʨʽʟʥʽ ʥʘʥʦʩʪʨʫʢʪʫʨʠ ʢʨʝʤʥʽʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ̫ʢʦʩʪʽ ʦʩʥʦʚʠ ʜʣʷ 

ʝʣʝʤʝʥʪʽʚ ʥʘʥʦʝʣʝʢʪʨʦʥʥʠʭ ʪʨʘʥʟʠʩʪʦʨʽʚ, ʜʽʦʜʥʠʭ ʩʪʨʫʢʪʫʨ ʪʦʱʦ. ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʪʠʯʥʠʭ 

ʷʚʠʱ ʫ ʥʘʥʦʩʪʨʫʢʪʫʨʘʭ ʽ ʥʘʥʦʦʙ'ʻʢʪʘʭ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʩʪʠʤʫʣʶʻ ʧʦʰʫʢ ʥʘʜʽʡʥʠʭ ʟʥʘʯʝʥʴ ʝʬʝʢʪʠʚʥʠʭ ʤʘʩ, ʯʘʩʽʚ ʨʝʣʘʢʩʘʮʽʾ, 

ʢʦʥʩʪʘʥʪ ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʜʣʷ ʥʘʥʦʬʽʟʠʢʠ ʧʘʨʘʤʝʪʨʽʚ [3ï5]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʩʝʚʜʦʤʦʨʬʥʠʭ ʥʘʧʨʫʞʝʥʠʭ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨ, ʟʦʢʨʝʤʘ, ʢʨʝʤʥʽʡ-

ʛʝʨʤʘʥʽʻʚʠʭ ʩʪʨʫʢʪʫʨ ʟ̔ ʩʫʤʽʱʝʥʦʶ ˇʨʘʪʢʦʶ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʪʠ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʰʘʨʽʚ ʩʪʨʫʢʪʫʨʠ ʟʤʽʥʦʶ ʚʝʣʠʯʠʥʠ ʜʝʬʦʨʤʘʮʽʾ  ̔

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʪʦʚʱʠʥ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ, ʷʢʽ ʢʦʥʪʘʢʪʫʶʪʴ ʤʽʞ ʩʦʙʦʶ [3, 6]. ʏʘʩ 

ʧʝʨʝʤʠʢʘʥʥʷ ʰʚʠʜʢʦʜʽʶʯʠʭ ʛʝʪʝʨʦʙʽʧʦʣʷʨʥʠʭ ʪʨʘʥʟʠʩʪʦʨʽʚ, ʩʪʚʦʨʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʘʢʠʭ 

ʛʝʪʝʨʦʢʦʤʧʦʟʠʮʽʡ, ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ ʧʨʠʣʘʜʽʚ ʥʘ ʦʩʥʦʚʽ ʘʨʩʝʥʽʜʫ 

ʛʘʣʽʶ [7]. ʅʘʧʨʫʞʝʥʽ ʧʩʝʚʜʦʤʦʨʬʥʽ ʧʣʽʚʢʠ ʢʨʝʤʥʽʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ ʢʘʥʘʣʽʚ 

ʰʚʠʜʢʦʜʽʶʯʠʭ ʄʆʅ-ʪʨʘʥʟʠʩʪʦʨʽʚ [8, 9]. ʋ ʩʫʯʘʩʥʽʡ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʽʡ ʤʽʢʨʦ-  ̔

ʥʘʥʦʝʣʝʢʪʨʦʥʽʮʽ ʚʚʘʞʘʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʽʚʦʢ ʨʦʟʪʷʛʥʫʪʦʛʦ ʢʨʝʤʥʽʶ ʥʘ 

ʛʝʨʤʘʥʽʻʚʽʡ ʧʽʜʢʣʘʜʮʽ, ʧʣʽʚʦʢ ʘʤʦʨʬʥʦʛʦ ʽ ʧʦʣʽ-Si1ïxGex (ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʦʥʢʦʧʣʽʚʢʦʚʠʭ 

ʩʦʥʷʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʝʣʠʢʦʾ ʧʣʦʱʽ, ʧʦʣʴʦʚʠʭ ʪʨʘʥʟʠʩʪʦʨʽʚ ʪʦʱʦ) [10, 11]. 

ʊʝʨʤʦʦʙʨʦʙʢʘ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʢʨʠʩʪʘʣʽʚ ʥʝʤʠʥʫʯʘ ʥʝ ʪʽʣʴʢʠ ʚ ʪʝʭʥʦʣʦʛʽʾ ʾʭ 

ʦʪʨʠʤʘʥʥʷ, ʘʣʝ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʩʪʘʥʦʚʠʪʴ ʽ ʪʝʭʥʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʝʣʠʢʦʛʦ 

ʢʣʘʩʫ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʧʨʠʣʘʜʽʚ. ɺʠʨʦʙʥʠʮʪʚʦ ʩʫʯʘʩʥʠʭ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʧʨʠʣʘʜʽʚ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʽʜʧʘʣʽʚ ʧʣʘʩʪʠʥ, ʥʘ 

ʦʩʥʦʚʽ ʷʢʠʭ ʩʪʚʦʨʶʶʪʴʩʷ ʟʛʘʜʘʥʽ ʧʨʠʣʘʜʠ. ʎʽ ʚʽʜʧʘʣʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʘʟʽ ʦʢʠʩʣʝʥʥʷ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʧʣʘʩʪʠʥ ʧʨʠ ʬʦʪʦʣʽʪʦʛʨʘʬʽʾ, ʟʘ ʫʤʦʚ ʜʠʬʫʟʽʾ ʣʝʛʫʚʘʣʴʥʠʭ ʘʪʦʤʽʚ ʪʘ ʧʨʠ 

ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʷʭ ʟʘ ʪʝʤʧʝʨʘʪʫʨ, ʷʢʽ ʩʷʛʘʶʪʴ 1200 ʉ̄ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ 

ʜʝʩʷʪʢʽʚ ʭʚʠʣʠʥ ʽ ʥʘʚʽʪʴ ʢʽʣʴʢʦʭ ʛʦʜʠʥ. ʊʘʢʽ ʚʽʜʧʘʣʠ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʠʣʴʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʦʛʦ ʝʣʝʢʪʨʦʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʪʦʤʫ ʢʨʠʩʪʘʣ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʟʨʦʙʣʝʥʦ 

ʧʨʠʣʘʜ, ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ ʩʚʦʾʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʽʜ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʚ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʘʙʫʚʘʻ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʣʝʛʫʚʘʣʴʥʠʭ ʽ ʟʘʣʠʰʢʦʚʠʭ ʜʦʤʽʰʦʢ ʫ 

ʢʨʠʩʪʘʣʘʭ ʢʨʝʤʥʽʶ, ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʨʤʦʦʙʨʦʙʢʠ ʤʽʞ ʩʦʙʦʶ ʽ ʟ ʜʝʬʝʢʪʘʤʠ 

ˇʨʘʪʢʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʽʚ (ʢʣʘʩʪʝʨʽʚ), ʷʢʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʦʧʪʠʯʥʽ, ʝʣʝʢʪʨʦʬʽʟʠʯʥʽ, ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʪʘ ʽʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʨʠʩʪʘʣʽʚ. 

ɼʣʷ ʟ'ʷʩʫʚʘʥʥʷ ʜʝʷʢʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʞʜʝʬʝʢʪʥʠʭ ʚʟʘʻʤʦʜʽʡ, ʩʪʠʤʫʣʴʦʚʘʥʠʭ 

ʪʝʨʤʦʦʙʨʦʙʢʦʶ ʢʨʠʩʪʘʣʽʚ ʢʨʝʤʥʽʶ (ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʚʽʜʧʘʣ ʧʨʠ 1200 ʉ̄ ʧʨʦʪʷʛʦʤ 2 ʛʦʜ 

ʚ ʘʪʤʦʩʬʝʨʽ ʘʟʦʪʫ ʟ ʥʘʩʪʫʧʥʠʤ ʰʚʠʜʢʠʤ ʘʙʦ ʧʦʚʽʣʴʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ), ʚʠʢʦʨʠʩʪʘʥʦ 

ʢʨʠʩʪʘʣʠ Si, ʣʝʛʦʚʘʥʽ ʜʦʤʽʰʢʦʶ ʬʦʩʬʦʨʫ ʟ ʨʦʟʧʣʘʚʫ (ʟʚʠʯʘʡʥʽ ʢʨʠʩʪʘʣʠ), ʘ ʪʘʢʦʞ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʜʝʨʥʦʾ ʪʨʘʥʩʤʫʪʘʮʽʾ (ʪʨʘʥʩʤʫʪʘʮʽʡʥʦ ʣʝʛʦʚʘʥʽ) ï ʧʨʠ ʦʧʨʦʤʽʥʝʥʥʽ ʚʠʩʦʢʦʦʤʥʦʛʦ 

ʢʨʝʤʥʽʶ ʪʝʧʣʦʚʠʤʠ ʥʝʡʪʨʦʥʘʤʠ. ɿ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʨʽʚʥʷ ʜʝʬʝʢʪʥʦʩʪʽ ʢʨʠʩʪʘʣʽʚ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʪʝʨʤʦʦʙʨʦʙʢʠ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ, ʷʢʠʡ ʙʘʟʫʚʘʚʩʷ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʟʤʽʥ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʽ ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʛʥʽʪʦʦʧʦʨʽʚ ʮʠʭ ʢʨʠʩʪʘʣʽʚ ʫ ʢʣʘʩʠʯʥʦ ʩʠʣʴʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ 
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ʧʦʣʽ, ʷʢʠʡ ʜʫʞʝ ʯʫʪʣʠʚʠʡ ʜʦ ʥʘʷʚʥʦʩʪʽ ʢʦʤʧʣʝʢʩʽʚ ʚ ʾʭ ʦʙ'ʻʤʽ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ  ̔ ʟ'ʷʩʫʚʘʥʥʷ ʧʨʠʨʦʜʠ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʟʤʽʥ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʝʬʝʢʪʫ ʍʦʣʣʘ, ʘ ʪʘʢʦʞ ʪʝʥʟʦʦʧʦʨʫ, ʷʢʠʡ ʚʠʤʽʨʶʚʘʣʠ ʧʨʠ 77 K ʥʘ ʪʠʭ ʞʝ 

ʢʨʠʩʪʘʣʘʭ ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ ʤʝʭʘʥʽʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʩʪʠʩʥʝʥʥʷ ʚʟʜʦʚʞ ʢʨʠʩʪʘʣʦʛʨʘʬʽʯʥʦʛʦ 

ʥʘʧʨʷʤʢʫ [001] (ʩʪʨʫʤ ʢʨʽʟʴ ʟʨʘʟʦʢ ʩʧʨʷʤʦʚʫʚʘʣʠ ʚʟʜʦʚʞ ʮʴʦʛʦ ʞ ʥʘʧʨʷʤʢʫ). 

ʇʨʦʚʝʜʝʥʦ ʚʠʤʽʨʶʚʘʥʥʷ ʜʚʦʤʘ ʥʝʟʘʣʝʞʥʠʤʠ ʤʝʪʦʜʘʤʠ (ʧʦ ʪʝʥʟʦ-  ̔ ʤʘʛʥʽʪʦʦʧʦʨʫ) 

ʦʜʥʦʛʦ ʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʦʨʽʾ ʢʽʥʝʪʠʢʠ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʙʘʛʘʪʦʜʦʣʠʥʥʠʭ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʘʭ ʪʠʧʫ n-Si ï ʧʘʨʘʤʝʪʨʘ ʘʥʽʟʦʪʨʦʧʽʾ ʨʫʭʣʠʚʦʩʪʽ K = m̂/m|| 

(ʚʽʜʥʦʰʝʥʥʷ ʨʫʭʣʠʚʦʩʪʝʡ m̂ ʽ m|| ʚʟʜʦʚʞ ʛʦʣʦʚʥʠʭ ʦʩʝʡ ʪʝʥʟʦʨʘ ʤʘʩ ʜʣʷ ʝʣʝʢʪʨʦʥʽʚ ʦʜʥʽʻʾ 

ʜʦʣʠʥʠ) ï ʚ ʪʨʘʥʩʤʫʪʘʮʽʡʥʦ ʣʝʛʦʚʘʥʠʭ  ̔ʟʚʠʯʘʡʥʠʭ ʢʨʠʩʪʘʣʘʭ n-Si ʜʦ ʪʘ ʧʽʩʣʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʪʝʨʤʦʦʙʨʦʙʢʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʝʣʝʢʪʨʠʯʥʦ ʥʝʘʢʪʠʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʨʠ 

ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʦʙʨʦʙʮʽ ʚ ʧʨʦʮʝʩʽ ʪʨʘʥʩʤʫʪʘʮʽʡʥʦʛʦ ʣʝʛʫʚʘʥʥʷ. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʦʢʘʟʘʚ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʤʘʛʥʽʪʦʦʧʦʨʫ ʜʣʷ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʥʘʷʚʥʦʩʪʽ ʚ 

ʟʨʘʟʢʘʭ ʝʣʝʢʪʨʠʯʥʦ ʥʝʡʪʨʘʣʴʥʠʭ ʜʝʬʝʢʪʽʚ ʪʘ ʾʭʥʽʭ ʢʦʤʧʣʝʢʩʽʚ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʠʤʽʨʶʚʘʥʴ ʪʝʥʟʦ-, ʤʘʛʥʽʪʦʦʧʦʨʫ ʡ ʝʬʝʢʪʫ ʍʦʣʣʘ ʧʨʠ 77 K ʜʦʩʣʽʜʞʝʥʦ 

ʧʨʦʮʝʩʠ ʢʦʤʧʣʝʢʩʦʫʪʚʦʨʝʥʥʷ ʧʨʠ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽʡ ʪʝʨʤʦʦʙʨʦʙʮʽ ʟʚʠʯʘʡʥʠʭ  ̔

ʪʨʘʥʩʤʫʪʘʮʽʡʥʦ ʣʝʛʦʚʘʥʠʭ ʢʨʠʩʪʘʣʽʚ ʢʨʝʤʥʽʶ. ʇʦʢʘʟʘʥʦ, ʱʦ ʢʦʤʧʣʝʢʩʠ ʫʪʚʦʨʶʶʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʚʟʘʻʤʦʜʽʾ ʝʣʝʢʪʨʠʯʥʦ ʥʝʡʪʨʘʣʴʥʠʭ ʜʦʤʽʰʦʢ ʟ ʪʦʯʢʦʚʠʤʠ ʜʝʬʝʢʪʘʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʪʦʜ ʤʘʛʥʽʪʦʦʧʦʨʫ  ̒ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤ (ʧʦʨʽʚʥʷʥʦ ʟ ʤʝʪʦʜʦʤ 

ʪʝʥʟʦʦʧʦʨʫ) ʜʦ ʥʘʷʚʥʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʝʣʝʢʪʨʠʯʥʦ ʘʢʪʠʚʥʠʭ ʨʦʟʩʽʶʚʘʣʴʥʠʭ ʮʝʥʪʨʽʚ, ʘ ʡ ʨʽʟʥʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʜʝʬʝʢʪʽʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘʫʢ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʦʡ ʥʘʫʯʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ, 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʜʥʦʡ ʥʘʫʯʥʦʡ ʩʠʩʪʝʤʳ ʚ ʜʨʫʛʦʡ ʦʙʣʘʩʪʠ ʥʘʫʢʠ, ʛʜʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʠʩʭʦʜʠʪ ʪʝʦʨʝʪʠʢʦ-

ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʩʣʠʷʥʠʝ ʜʘʥʥʳʭ ʥʘʫʯʥʳʭ ʩʠʩʪʝʤ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʧʦʜʦʙʥʦʛʦ ʩʚʦʝʦʙʨʘʟʠʷ 

ʠʥʪʝʛʨʘʮʠʠ ʥʘʫʢ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʠʟʠʢʠ ʠ ʭʠʤʠʠ, ʭʠʤʠʠ ʠ ʙʠʦʣʦʛʠʠ ʠ ʪ.ʜ. ɺ ʵʪʦʤ 

ʦʪʥʦʰʝʥʠʠ, ʚ ʥʘʫʯʥʦʤ ʧʦʟʥʘʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʩʠʥʪʝʟ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʣʦʛʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʛʨʘʮʠʷ ʥʘʫʢ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ  ʥʘʟʥʘʯʝʥʠʝ,  ʧʨʠʥʮʠʧ ʥʘʫʯʥʦʡ 

ʪʝʦʨʠʠ, ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʩʠʥʢʨʝʪʠʯʝʩʢʦʛʦ ʝʜʠʥʩʪʚʘ 

ʧʨʦʮʝʩʩʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʥʘʫʢ. ʉʘʤʦ ʧʦ ʩʝʙʝ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʦʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʚʳʟʚʘʥʥʘʷ ʙʝʩʢʦʥʝʯʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʧʨʝʜʤʝʪʦʚ ʠ ʷʚʣʝʥʠʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʠʭ ʠʥʪʝʛʨʘʮʠʶ, ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʙʱʠʭ ʧʦʥʷʪʠʡ ʠ ʤʝʪʦʜʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʩʠʩʪʝʤ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ ʝʜʠʥʘʷ ʥʘʫʯʥʘʷ ʢʘʨʪʠʥʘ ʤʠʨʘ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʰʠʨʦʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʘʫʢ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʠʥʢʨʝʪʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʦʥʥʳʭ ʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʨʘʟʚʠʪʠʠ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ 

ʦʪʨʘʩʣʝʡ. 

ʅʘʯʠʥʘʷ ʩ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʚ ʥʘʫʯʥʦ - ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ, 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʧʨʦʙʣʝʤʘʤ ʠʥʪʝʛʨʘʮʠʠ ʥʘʫʢ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʩʦʚʝʪʩʢʦʡ ʥʘʫʢʦʚʝʜʯʝʩʢʦʡ ʥʘʫʢʝ, ʥʘʨʷʜʫ ʩ ʨʘʙʦʪʘʤʠ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ (ʀ.ɼ.ɸʥʜʨʝʝʚ, 

ɹ,ʄ.ʂʝʜʨʦʚ, ʅ.ʌ.ʆʚʯʠʥʥʠʢʦʚ, ʖ.ɹ. ʉʘʯʢʦʚ, ʀ.ɸ. ɸʢʯʫʨʠʥ,  ʄ.ɺ.ʄʦʩʪʝʧʘʥʝʥʢʦ, ɸ.ɸ. ʂʠʩʝʣʲ 

ʠ ʜʨ), ʠ ʚ ʪʨʫʜʘʭ ʘʟʝʨʙʘʡʜʞʘʥʩʢʠʭ ʫʯʝʥʳʭ ( ʉ.ʉ.ɻʘʤʠʜʦʚ, ɸ.ʉ.ɸʜʳʛʸʟʘʣʦʚ, ɼ.ʊ.ɸʭʤʝʜʣʳ, 

ʄ.ʉ.ɸʢʧʝʨʦʚ, ʅ.ʄ.ʄʘʤʝʜʦʚ, ɸ.ɹ. ʄʘʤʝʜʦʚ ʠ ʜʨʫʛʠʝ) ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʥʪʝʛʨʘʮʠʠ ʥʘʫʢ. 

ɺ ʪʨʫʜʘʭ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʫʯʸʥʳʭ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ, ʣʦʛʠʢʦ- 

ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠʥʪʝʛʨʘʮʠʠ ʥʘʫʢ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʩʠʥʪʝʟʘ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʝʡ ʟʥʘʥʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʦʣʠ ʠʥʪʝʛʨʘʮʠʠ ʥʘʫʯʥʳʭ ʪʝʦʨʠʡ ʠ ʩʠʩʪʝʤ ʚ 

ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. 

ʇʨʠʩʫʱʠʝ ʤʘʪʝʤʘʪʠʢʝ ʠ ʣʦʛʠʢʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʷʚʣʷʶʪʩʷ ʧʦ ʩʫʱʝʩʪʚʫ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʥʘʫʢʘʤ, ʪʘʢ ʢʘʢ ʤʝʪʦʜʳ ʠ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ, 

ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʪʘʢ ʠ ʩʠʩʪʝʤ ʣʦʛʠʢʠ ʚʳʨʘʞʘʶʪ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʧʨʝʜʤʝʪʘʭ ʠ ʷʚʣʝʥʠʷʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʠ ʚ ʠʭ ʧʦʟʥʘʥʠʠ, ʘ ʠʤʝʥʥʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʤʝʪʦʜʳ ʧʦʟʥʘʥʠʷ ʤʠʨʘ ʚ ʢʘʯʝʩʪʚʝ ʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʦʚ. ɺ ʜʘʥʥʦʤ ʘʤʧʣʫʘ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʠ ʣʦʛʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʦʙʣʘʜʘʶʪ ʦʙʱʝʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ [2]. 
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ɺ ʮʝʣʦʤ ʞʝ, ʨʘʩʢʨʳʪʠʝ ʩʚʦʝʦʙʨʘʟʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʫʢ ʚ ʨʘʤʢʘʭ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʥʘʣʠʟ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ, ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʬʦʨʤʳ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʚ ʩʠʥʢʨʝʪʠʯʝʩʢʦʤ ʝʜʠʥʩʪʚʝ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʙʘʟʠʩʦʤ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʘʩʩʤʦʪʨʠʤ ʢʨʘʪʢʫʶ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʦʙʱʝʡ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʯʪʦ, ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ʩʦʩʪʦʠʪ ʠʟ ʟʥʘʥʠʡ, ʦʪʨʘʞʘʶʱʠʭ 

ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ 

ʢʘʪʝʛʦʨʠʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʝʙʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʣʦʛʠʢʦ- ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʫʯʥʦʡ 

ʪʝʦʨʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʨʘʩʢʨʳʪʠʠ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʦʡ ʧʦʪʝʥʮʠʠ ʥʘʫʯʥʦʛʦ 

ʟʥʘʥʠʷ. ʏʝʪʢʫʶ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʬʦʨʤʫʣʠʨʦʚʢʫ ʣʦʛʠʢʦ - ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ʦʙʥʘʨʫʞʠʚʘʝʤ ʫ ʀ.ɼ.ɸʥʜʨʝʝʚʘ [1]. 

çʅʘʫʯʥʘʷ ʪʝʦʨʠʷ - ʧʠʰʝʪ ʦʥ - ʵʪʘ ʰʠʨʦʢʘʷ ʠ ʚʩʝʦʙʲʝʤʣʶʱʘʷ ʬʦʨʤʘ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʟʥʘʥʠʡ. ʕʪʘ ʩʠʩʪʝʤʘ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʥʳʭ ʟʥʘʥʠʡ, ʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʷʚʣʝʥʠʡ, 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʩʠʩʪʝʤʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʘʤʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘè [1]. 

ʉʦʛʣʘʩʥʦ ʀ.ɼ.ɸʥʜʨʝʝʚʫ, ʥʘʫʯʥʘʷ ʪʝʦʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʦʙʰʠʨʥʫʶ ʦʙʣʘʩʪʴ 

ʟʥʘʥʠʡ ʠ ʨʘʩʢʨʳʚʘʶʱʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʷʚʣʝʥʠʡ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʠʣʠ ʜʫʭʦʚʥʦʛʦ ʤʠʨʘ, ʦʧʠʩʳʚʘʶʱʫʶ ʠ ʦʙʲʷʩʥʷʶʱʫʶ 

ʵʪʠ ʷʚʣʝʥʠʷè [1]. 

 ʉʫʱʝʩʪʚʝʥʥʳʤ ʤʦʤʝʥʪʦʤ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ 

ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ çʧʨʠʥʮʠʧè. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʧʦʩʚʷʱʸʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʦʩʥʦʚʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ 

ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʥʷʪʠʷ çʧʨʠʥʮʠʧè, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʨʦʙʣʝʤ ʣʦʛʠʢʠ ʥʘʫʢʠ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʣʦʞʝʥʠʷʭ ʦ ʩʪʨʫʢʪʫʨʝ, ʬʫʥʢʮʠʷʭ ʠ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤ ʥʘʟʥʘʯʝʥʠʠ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ, ʧʨʠʚʝʜʸʤ ʥʠʞʝʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʨʠʥʮʠʧʘ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ. 

 çʇʨʠʥʮʠʧ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ʝʩʪʴ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʘʷ, ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʝʸ ʦʩʥʦʚʘ, ʥʘ 

ʢʦʪʦʨʦʤ ʟʠʞʜʝʪʩʷ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʟʥʘʥʠʡè [2]. 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʦʥʷʪʠʷ, ʩʫʞʜʝʥʠʷ, ʟʘʢʦʥʳ ʠ ʧʨʦʯʠʝ ʵʣʝʤʝʥʪʳ ʥʘʫʯʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʠ ʦʙʲʝʜʠʥʷʷʩʴ ʚʦʢʨʫʛ ʧʨʠʥʮʠʧʘ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʛʦ ʝʸ ʠʜʝʡʥʦʛʦ ʥʘʯʘʣʘ, ʵʪʠ ʵʣʝʤʝʥʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʩʫʱʝʡ ʠʤ 

ʩʧʝʮʠʬʠʢʦʡ, ʦʧʨʝʜʝʣʷʶʪ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘʫʯʥʦʛʦ ʧʨʠʥʮʠʧʘ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, 

ʚ ʟʘʜʘʥʥʦʤ ʨʘʢʫʨʩʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠʥʮʠʧʘ, ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ʠ 

ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʝʸ ʬʦʨʤ, ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʣʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʫʯʥʦʡ 

ʪʝʦʨʠʠ. 

ɺ ʵʪʦʤ ʘʥʘʣʠʟʝ, ʧʨʠʥʮʠʧ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ʧʦ ʩʫʱʝʩʪʚʫ ʷʚʣʷʝʪʩʷ ʦʜʥʦʧʦʨʷʜʢʦʚʳʤ, ʩ 

ʥʘʫʯʥʦʡ ʠʜʝʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʥʮʠʧ ʠ ʠʜʝʷ ʥʝ ʷʚʣʷʶʪʩʷ ʪʦʞʜʝʩʪʚʝʥʥʦʡ ʠ ʢʘʞʜʳʡ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ ʦʙʣʘʜʘʝʪ ʩʦʙʩʪʚʝʥʥʦʡ ʩʧʝʮʠʬʠʢʦʡ. 

ɺʘʞʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʝʜʠʥʠʮʝʡ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ʷʚʣʷʶʪʩʷ ʟʘʢʦʥʳ, ʚʳʨʘʞʘʶʱʠʝ ʩʘʤʳʝ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʠ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʩʚʷʟʠ ʤʝʞʜʫ ʷʚʣʝʥʠʷʤʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʟʘʢʦʥʳ 

(ʛʨʫʧʧʘ ʟʘʢʦʥʦʚ) ʩʦʩʪʘʚʣʷʶʪ ʢʦʩʪʷʢ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ. ɺʭʦʜʷʱʠʝ ʚ ʵʪʫ ʛʨʫʧʧʫ ʟʘʢʦʥʳ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʙʱʠʤʠ ʟʘʢʦʥʘʤʠ ʜʘʥʥʦʡ ʪʝʦʨʠʠ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʘʤʠ ʟʘʢʦʥʳ ʠʣʠ ʛʨʫʧʧʘ ʟʘʢʦʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

1. ʆʙʱʠʝ ʠʣʠ ʥʘʠʙʦʣʝʝ ʦʙʱʠʝ ʟʘʢʦʥʳ. 

2. ʏʘʩʪʥʳʝ ʟʘʢʦʥʳ. 

3. ʇʨʦʠʟʚʦʜʥʳʝ ʟʘʢʦʥʳ. 

- ʆʙʱʠʝ ʟʘʢʦʥʳ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ʟʘʥʠʤʘʶʪ ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʤʝʩʪʦ ʚ ʠʝʨʘʨʭʠʠ ʟʘʢʦʥʦʚ 

ʪʝʦʨʠʠ. ɺ ʩʦʩʪʘʚ ʦʙʱʠʭ ʟʘʢʦʥʦʚ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ʚʢʣʶʯʝʥʳ ʥʝʟʘʚʠʩʠʤʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʨʘʚʥʦʧʨʘʚʥʳʝ ʟʘʢʦʥʳ. 



360 

- ʏʘʩʪʥʳʝ ʟʘʢʦʥʳ, ʙʫʜʫʯʠ ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʳʤʠ ʦʙʱʠʤʠ ʟʘʢʦʥʘʤʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ ʟʘʥʠʤʘʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʧʦʟʠʮʠʶ. 

- ʇʨʦʠʟʚʦʜʥʳʝ ʟʘʢʦʥʳ ʥʘʫʯʥʳʭ ʪʝʦʨʠʡ ʧʨʝʜʦʧʨʝʜʝʣʝʥʳ ʯʘʩʪʥʳʤʠ ʟʘʢʦʥʘʤʠ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʥʠ ʩʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʚʳʚʦʜʘ ʟʘʢʦʥʦʚ ʙʦʣʝʝ ʥʠʟʢʦʛʦ 

ʫʨʦʚʥʷ. 

ɺ ʩʚʝʪʝ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʧʨʠʥʮʠʧʳ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʢʦʥʳ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʩʦʩʪʘʚʣʷʶʪ ʷʜʨʦ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ. ɺ ʩʦʩʪʘʚʝ ʵʣʝʤʝʥʪʦʚ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ 

ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʧʦʥʷʪʠʠ. 

ʉʘʤʠ ʧʦ ʩʝʙʝ ʧʦʥʷʪʠʷ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʦʡ ʬʦʨʤʳ ʩʪʨʫʢʪʫʨʳ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ, 

ʦʪʨʘʞʘʶʪ ʥʘʠʙʦʣʝʝ ʦʙʱʠʝ, ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʝʜʤʝʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

[2].  

ɺ ʩʚʝʪʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʧʦʥʷʪʠʝ ʷʚʣʷʝʪ ʩʦʙʦʡ ʢʚʠʥʪʵʩʩʝʥʮʠʶ 

ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ. ʆʩʦʙʘʷ ʨʦʣʴ ʧʦʥʷʪʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʘʪʝʛʦʨʠʘʣʴʥʳʡ ʘʧʧʘʨʘʪ ʣʶʙʦʡ 

ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʶ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʩʝʪʴ, ʨʘʩʢʨʳʚʘʶʱʝʡ ʩʫʱʥʦʩʪʴ 

ʠʩʩʣʝʜʫʝʤʳʭ ʷʚʣʝʥʠʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɿʘʚʝʨʰʘʷ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ, ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʦ ʩʫʞʜʝʥʠʷʭ. ɼʘʥʥʳʡ ʵʣʝʤʝʥʪ ʩʪʨʫʢʪʫʨʳ ʥʘʫʯʥʦʡ 

ʪʝʦʨʠʠ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʩʘʤʳʡ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʥʘʥʠʡ ʚʦʦʙʱʝ, ʠ ʧʦʪʦʤʫ ʷʚʣʷʝʪʩʷ  

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʬʦʨʤʦʡ  ʚʳʨʘʞʝʥʠʷ ʢʘʢ  ʥʘʫʯʥʦʛʦ,  ʪʘʢ  ʠ ʜʦʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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2. ʀ.ɸ.ɸʢʯʫʨʠʥ, ʄ.ʌ.ɺʝʜʝʥʦʚ, ʖ.ɺ.ʉʘʯʢʦʚ çʇʦʟʥʘʚʘʪʝʣʴʥʘʷ ʨʦʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
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ʎʝʣʴ ʨʘʙʦʪʳ ï ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ çPoint of useè ʜʣʷ ʫʜʘʣʝʥʠʷ ʥʠʪʨʘʪʦʚ 

ʠʟ ʚʦʜʳ ʧʨʦʙʣʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʌʠʣʦʩʦʬʠʷ ʨʘʟʨʘʙʦʪʢʠ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʠʥʮʠʧʦʚ ʟʝʣʝʥʦʡ ʭʠʤʠʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʘ ʢʠʥʝʪʠʢʘ ʙʠʦʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʘʟʦʪʘ ʥʠʪʨʘʪʦʚ ʜʦ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʘʟʦʪʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʦʡ 

ʜʝʥʠʪʨʠʬʠʮʠʨʫʶʱʝʡ ʛʝʪʝʨʦʪʨʦʬʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʥʘ ʧʦʛʨʫʞʥʦʤ ʥʦʩʠʪʝʣʝ HDPE filtration 

media ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʙʘʚʦʢ ʵʪʘʥʦʣʘ ʚ ʢʘʯʝʩʪʚʝ ʜʦʥʦʨʘ ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʨʦʠʟʚʝʜʝʥʦ 

ʦʩʚʝʪʣʝʥʠʝ ʙʠʦʬʠʣʴʪʨʘʪʘ ʤʝʪʦʜʦʤ ʧʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʦʡ ʵʢʩʪʨʘʢʮʠʠ.  

ɼʝʥʠʪʨʠʬʠʢʘʮʠʷ ʦʩʫʱʝʩʪʚʣʝʥʘ ʤʝʪʦʜʦʤ ʚʳʪʝʩʥʠʪʝʣʴʥʦʡ ʙʠʦʬʠʣʴʪʨʘʮʠʠ ʚ 

ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤ U- ʦʙʨʘʟʥʦʤ ʙʠʦʬʠʣʴʪʨʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʦʣʝʥ ʩ ʥʘʨʫʞʥʳʤ ʜʠʘʤʝʪʨʦʤ 110 ʤʤ ʠ ʜʣʠʥʦʡ 1500 ʤʤ, ʩ 

ʟʘʛʨʫʟʢʦʡ HDPE filtration media, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʭ ʧʝʨʝʧʦʥʯʘʪʳʭ 

ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʨʦʣʠʢʦʚ ʢʘʣʠʙʨʘ (16 ʭ 12) ʤʤ. ʋʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʬʠʣʴʪʨʫʶʱʝʡ 

ʟʘʛʨʫʟʢʠ ʩʦʩʪʘʚʣʷʣʘ 1000 ʤ2/ʤ3. ʋʜʝʣʴʥʳʡ ʦʙʲʝʤ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʬʠʣʴʪʨʫʶʱʝʡ 

ʟʘʛʨʫʟʢʝ ʙʳʣ ʨʘʚʥʳʤ 0,75 ʤ3 ʥʘ 1 ʤ3 ʥʘʩʳʧʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʢʘʞʜʦʤ ʠʟ ʢʦʣʝʥ ʙʠʦʬʠʣʴʪʨʘ 

ʛʘʙʘʨʠʪʥʘʷ ʜʣʠʥʘ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʫʪʠ ʠ ʝʛʦ ʩʝʯʝʥʠʝ ʙʳʣʠ ʨʘʚʥʳʤʠ 1200 ʤʤ ʠ 100 ʤʤ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʙʲʝʤ ʟʘʧʦʣʥʝʥʠʷ ʚʦʜʦʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʠʦʬʠʣʴʪʨʫʶʱʝʡ ʟʘʛʨʫʟʢʠ ʩʦʩʪʘʚʣʷʣ 

15 ʜʤ3.  ʌʦʪʦʛʨʘʬʠʷ ʙʠʦʬʠʣʴʪʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1 
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ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʝʞʝʜʥʝʚʥʦ ʧʦʜʘʚʘʝʤʦʡ ʥʘ ʙʠʦʬʠʣʴʪʨʘʮʠʶ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʣʫʯʘʝʤʦʛʦ ʙʠʦʬʠʣʴʪʨʘʪʘ ʙʳʣʦ ʨʘʚʥʳʤ ʧʷʪʠ ʣʠʪʨʘʤ.  ɼʝʥʠʪʨʠʬʠʮʠʨʫʶʱʠʝ ʙʠʦʦʙʨʘʩʪʘʥʠʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ HDPE ʙʳʣʠ ʧʦʫʯʝʥʳ ʠʥʢʫʙʘʮʠʝʡ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʚʦʜʳ ʠʟ 

ʨʝʢʠ ɼʥʝʧʨ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʵʪʫ ʚʦʜʫ ʥʠʪʨʘʪʘ ʥʘʪʨʠʷ ʠ ʵʪʘʥʦʣʘ. ʀʩʭʦʜʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʠʪʨʘʪʘ ʥʘʪʨʠʷ ʠ ʵʪʘʥʦʣʘ ʚ ʠʥʢʫʙʘʮʠʦʥʥʦʤ ʨʘʩʪʚʦʨʝ ʩʦʩʪʘʚʣʷʣʠ 7 ʤʄ ʠ 5 ʤʄ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʂʦʥʮʝʥʪʨʘʮʠʶ ʥʠʪʨʘʪʦʚ ʠʟʤʝʨʷʣʠ ʠʦʥʦʤʝʨʦʤ ʀ-160ʄʀ ʩ ʠʦʥʦʩʝʣʝʢʪʠʚʥʳʤ 

ʵʣʝʢʪʨʦʜʦʤ ʕʃʀʉ-121NO3. ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʠʪʨʘʪ-ʠʦʥʦʚ ʚ 

ʧʨʦʙʘʭ ʚʦʜʳ ʩʦʩʪʘʚʣʷʣ 10-1 ï 5.10-5 ʄ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ï 5*10-6 ʄ. 

ʄʫʪʥʦʩʪʴ ʚʦʜʳ ʠʟʤʝʨʷʣʠ ʪʫʨʙʠʜʠʤʝʪʨʦʤ ʄɸ-267. ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ï 0,1 ï 100 NTU. 

(1 NTU ï 0.58 ʤʛ/ʜʤ3 ʢʘʦʣʠʥʘ). 

ʆʩʚʝʪʣʝʥʠʝ ʙʠʦʬʠʣʴʪʨʘʪʘ ʧʨʦʠʟʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʬʣʦʪʘʮʠʠ 

(ʧʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʦʡ ʵʢʩʪʨʘʢʮʠʠ) ʚ ʢʦʪʦʨʦʤ ʩʦʙʠʨʘʪʝʣʷʤʠ ʯʘʩʪʠʮ ʤʫʪʥʦʩʪʠ 

(ʢʦʣʣʝʢʪʦʨʘʤʠ) ʷʚʣʷʣʠʩʴ ʵʥʜʦʛʝʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ʩʫʨʬʘʢʪʘʥʪʳ), 

ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʜʝʥʠʪʨʠʬʠʮʠʨʫʶʱʝʡ ʤʠʢʨʦʬʣʦʨʦʡ ʚ ʧʨʦʮʝʩʩʝ ʝʸ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʘʟʤʝʨʳ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʦʛʦ ʵʢʩʪʨʘʢʪʦʨʘ 

ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ: ʜʠʘʤʝʪʨ ʠ ʚʳʩʦʪʘ ʟʘʭʚʘʪʳʚʘʶʱʝʡ ʚʦʨʦʥʢʠ - 60 ʭ 60 ʤʤ, ʚʥʫʪʨʝʥʥʠʡ 

ʜʠʘʤʝʪʨ ʠ ʚʳʩʦʪʘ ʦʪʚʦʜʷʱʝʛʦ ʢʘʥʘʣʘ - 18 ʭ 180 ʤʤ. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʨʘʩʧʳʣʠʪʝʣʷ ʚʦʟʜʫʭʘ ʜʦ 

ʦʩʥʦʚʘʥʠʷ ʟʘʭʚʘʪʳʚʘʶʱʝʡ ʚʦʨʦʥʢʠ - 60 ʤʤ. ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ ʥʘ ʙʘʨʙʦʪʘʞ - 1 ʜʤ3/ʤʠʥ. ʈʘʜʠʫʩ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ - 0,2-1,5 ʤʤ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʟʜʘʥʥʳʡ ʙʠʦʬʠʣʴʪʨ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʟʘʣʧʦʤ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʥʠʪʨʠʬʠʮʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʩ 

ʞʝʣʘʝʤʦʡ ʦʩʪʘʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʠʪʨʘʪʦʚ ʚ ʥʝʡ, ʢʦʛʜʘ ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, 

ʟʘʛʨʷʟʥʝʥʥʦʡ ʥʠʪʨʘʪʘʤʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʣʧʦʤ ʧʦʜʘʝʪʩʷ ʥʘ ʝʛʦ ʚʭʦʜ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ 

ʘʣʛʦʨʠʪʤʫ. ɺ ʙʠʦʬʠʣʴʪʨ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1 ʧʦʜʘʯʘ ʚʦʜʳ ʥʘ ʚʳʪʝʩʥʠʪʝʣʴʥʫʶ 

ʙʠʦʬʠʣʴʪʨʘʮʠʶ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʟʘʣʧʦʤ ʝʞʝʩʫʪʦʯʥʦ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʷʪʠ 

ʣʠʪʨʦʚ. ʇʨʠ ʵʪʦʤ ʩ ʚʳʭʦʜʘ ʙʠʦʬʠʣʴʪʨʘ ʩʠʥʭʨʦʥʥʦ ʧʦʣʫʯʘʣʠ ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʝʥʠʪʨʠʬʠʮʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ ʙʠʦʬʠʣʴʪʨʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʛʦʜʘ ʩ 

ʚʘʨʠʘʮʠʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʘʪʦʚ (ὔὥὔὕ) ʚ ʧʦʜʘʚʘʝʤʦʡ ʚʦʜʝ ʧʨʝʜʝʣʘʭ ʦʪ 100 ʜʦ  800 
ʤʛ/ʜʤ3 ʥʝ ʚʳʷʚʠʣʘ ʧʨʝʚʳʰʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʥʦʨʤʘʪʠʚʘ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ 

ʙʠʦʬʠʣʴʪʨʘʪʝ (45ʤʛ/ʜʤ3), ʥʦ ʝʛʦ ʤʫʪʥʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʝʤ ʤʫʪʥʦʩʪʴ ʚʦʜʳ, 

ʧʦʜʘʚʘʝʤʦʡ ʥʘ ʙʠʦʜʝʥʠʪʨʠʬʠʢʘʮʠʶ. 

ʇʨʦʙʣʝʤʘ ʨʝʰʝʥʘ ʜʦʦʯʠʩʪʢʦʡ ʙʠʦʬʠʣʴʪʨʘʪʘ ʩ ʧʦʤʦʱʴʶ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ 

ʬʣʦʪʘʮʠʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ï ʧʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʦʛʦ ʵʢʩʪʨʘʢʪʦʨʘ. ʕʪʦʪ ʧʨʠʙʦʨ ʙʳʣ 

ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʚʳʭʦʜʝ ʠʟ ʙʠʦʬʠʣʴʪʨʘ ʢʘʢ ʧʦʢʘʟʘʥʦ ʩʧʨʘʚʘ ʥʘ ʨʠʩ.2. 

ʉʫʱʥʦʩʪʴ ʧʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʜʩʦʨʙʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʘʢʪʠʚʥʳʭ ʧʨʠʤʝʩʝʡ ʚʦʜʳ ʥʘ ʚʩʧʣʳʚʘʶʱʠʭ ʧʫʟʳʨʴʢʘʭ ʚʦʟʜʫʭʘ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʠ 

ʘʜʩʦʨʙʪʠʚʘ ʥʘ ʤʝʞʬʘʟʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʧʨʠ ʢʦʘʣʝʩʮʝʥʮʠʠ ʧʫʟʳʨʴʢʦʚ ʩ ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʤʠ 

ʧʨʠʤʝʩʷʤʠ ʠ ʦʪʚʝʜʝʥʠʠ ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʬʣʦʪʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʟʘ ʧʨʝʜʝʣʳ ʚʦʜʥʦʛʦ ʦʙʲʝʤʘ 

ʯʝʨʝʟ ʧʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʳʡ ʵʢʩʪʨʘʢʪʦʨ.  ʇʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʳʡ ʵʢʩʪʨʘʢʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʝʨʝʚʝʨʥʫʪʫʶ ʚʦʨʦʥʢʫ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʆʥ ʟʘʭʚʘʪʳʚʘʝʪ ʧʦʪʦʢ ʧʫʟʳʨʴʢʦʚ 

ʚʦʟʜʫʭʘ ʩ ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʤʠ ʇɸɺ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʢʦʘʣʝʩʮʝʥʮʠʶ, ʠ ʧʨʝʚʨʘʱʘʝʪ ʚ ʧʦʪʦʢ 

ʪʦʥʢʠʭ ʞʠʜʢʦʩʪʥʳʭ ʧʣʝʥʦʢ ʬʣʦʪʘʮʠʦʥʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ, ʢʦʪʦʨʳʡ. ʯʝʨʝʟ ʦʪʚʦʜʷʱʠʡ ʢʘʥʘʣ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʟʘ ʧʨʝʜʝʣʳ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʚʦʜʥʦʛʦ ʦʙʲʝʤʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʧʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʨʘʩʢʨʳʪʳ ʚ ʨʘʙʦʪʘʭ [1-3].  

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʤʝʪʦʜʘ ʧʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʜʣʷ ʦʩʚʝʪʣʝʥʠʷ, 

ʜʝʥʠʪʨʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʙʠʦʬʠʣʴʪʨʘʪʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʫʜʘʣʷʪʴ ʢʦʤʧʦʥʝʥʪʳ 

ʤʫʪʥʦʩʪʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʦʙʘʚʦʢ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʦʙʠʨʘʪʝʣʝʡ (ʢʦʣʣʝʢʪʦʨʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʘʢʪʠʚʥʳʭ ʧʨʠʤʝʩʝʡ ʚʦʜʳ ʥʘ ʚʦʟʜʫʰʥʳʭ ʧʫʟʳʨʴʢʘʭ). ʇʨʠ ʧʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʦʡ ʵʢʩʪʨʘʢʮʠʠ 

ʵʪʫ ʨʦʣʴ ʚʳʧʦʣʥʷʶʪ ʘʚʪʦʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʙʠʦʩʫʨʬʘʢʪʘʥʪʳ ï ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪʩʷ ʚ ʙʠʦʬʠʣʴʪʨʘʪ ʙʘʢʪʝʨʠʷʤʠ ʙʠʦʦʙʨʘʩʪʘʥʠʡ. 
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ʈʠʩ.2.  ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʤʫʪʥʦʩʪʠ ʚʦʜʳ, ʧʦʜʘʚʘʝʤʦʡ ʥʘ ʙʠʦʬʠʣʴʪʨʘʮʠʶ ʠ 

ʤʫʪʥʦʩʪʴ ʙʠʦʬʠʣʴʪʨʘʪʘ ʚ ʪʦʯʢʘʭ ʦʪʙʦʨʘ ʧʨʦʙ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʩʭʝʤʝ ʙʠʦʬʠʣʴʪʨʘ.   

ʇʫʥʢʪʠʨʥʘʷ ʢʨʠʚʘʷ ï ʧʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʳʡ ʵʢʩʪʨʘʢʪʦʨ ʚʳʢʣʶʯʝʥ; ʩʧʣʦʰʥʘʷ ʢʨʠʚʘʷ ï 

ʧʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʳʡ ʵʢʩʪʨʘʢʪʦʨ ʚʢʣʶʯʝʥ. ʀʟʤʝʨʝʥʠʝ ʤʫʪʥʦʩʪʠ ʥʘ ʧʦʟʠʮʠʷʭ 2,3.4 

ʧʨʦʠʟʚʦʜʠʣʠ ʯʝʨʝʟ 24 ʯʘʩʘ ʩ ʤʦʤʝʥʪʘ ʧʦʜʘʯʠ ʦʯʝʨʝʜʥʦʡ ʧʦʨʮʠʠ ʚʦʜʳ ʥʘ ʙʠʦʬʠʣʴʪʨʘʮʠʶ. 

 

  

ʇʨʠʤʝʥʝʥʠʝ ʧʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʠʦʬʠʣʴʪʨʘʪʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʙʠʦʜʝʥʠʪʨʠʬʠʮʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʝʸ ʤʫʪʥʦʩʪʠ ʥʝ ʙʦʣʝʝ 

0,5 NTU ʜʘʞʝ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʠʪʨʘʪʦʚ ʚ ʠʩʭʦʜʥʦʡ ʚʦʜʝ, ʜʦʩʪʠʛʘʝʪ 500 

ʤʛ/ʣ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʦʟʜʘʥ ʧʨʦʪʦʪʠʧ ʵʬʬʝʢʪʠʚʥʦʛʦ ʵʢʦʥʦʤʠʯʥʦʛʦ 

ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʜʝʥʠʪʨʠʬʠʢʘʮʠʠ ʚʦʜʳ ʤʝʪʦʜʦʤ ʚʳʪʝʩʥʠʪʝʣʴʥʦʡ 

ʙʠʦʬʠʣʴʪʨʘʮʠʠ ʠ ʫʜʘʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʤʫʪʥʦʩʪʠ ʠʟ ʙʠʦʬʠʣʴʪʨʘʪʘ ʤʝʪʦʜʦʤ ʧʫʟʳʨʴʢʦʚʦ-

ʧʣʝʥʦʯʥʦʡ ʵʢʩʪʨʘʢʮʠʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʠʥʠʮʠʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʬʣʦʪʘʮʠʦʥʥʦʡ ʦʯʠʩʪʢʠ ʙʠʦʬʠʣʴʪʨʘʪʘ ʦʪ ʢʦʤʧʦʥʝʥʪʦʚ ʤʫʪʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʘʷ ʩʪʝʧʝʥʴ 

ʦʩʚʝʪʣʝʥʠʷ ʙʠʦʜʝʥʠʪʨʠʬʠʮʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʢʦʣʣʝʢʪʦʨʥʳʭ ʩʚʦʡʩʪʚ 

ʙʠʦʩʫʨʬʘʢʪʘʥʪʦʚ, ʚʳʜʝʣʷʝʤʳʭ ʚ ʙʠʦʬʠʣʴʪʨʘʪ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ 

ʜʝʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʙʠʦʦʙʨʘʩʪʘʥʠʡ. ɹʠʦʩʫʨʬʘʢʪʘʥʪʳ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʘʤʠ ʤʝʪʘʙʦʣʠʟʤʘ 

ʜʝʥʠʪʨʠʬʠʮʠʨʫʶʱʝʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʦʷʚʣʷʶʪʩʷ ʚ ʚʦʜʝ ʚ ʧʨʦʮʝʩʩʝ 

ʙʠʦʜʝʥʠʪʨʠʬʠʢʘʮʠʠ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʧʦʥʠʞʘʪʴ ʤʫʪʥʦʩʪʴ 

ʙʠʦʬʠʣʴʪʨʘʪʘ ʧʫʟʳʨʴʢʦʚʦ-ʧʣʝʥʦʯʥʦʡ ʵʢʩʪʨʘʢʮʠʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʫʪʥʦʩʪʴ 

ʙʠʦʜʝʥʠʪʨʠʬʠʮʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʚʝʣʠʯʠʥ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʥʦʨʤʘʪʠʚʘ. 
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 ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʪʫʜʽʡ ʪʘ ʪʫʨʠʟʤʫ  

ʋʥʽʚʝʨʩʠʪʝʪ ʤʠʪʥʦʾ ʩʧʨʘʚʠ ʪʘ ʬʽʥʘʥʩʽʚ 

 ʄʫʟʠʯʫʢ ɸ.ɺ. 

ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʫ ʝʢʦʥʦʤʽʢʠ, ʙʽʟʥʝʩʫ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥ  

ʋʥʽʚʝʨʩʠʪʝʪ ʤʠʪʥʦʾ ʩʧʨʘʚʠ ʪʘ ʬʽʥʘʥʩʽʚ 

(ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʊʫʨʠʩʪʠʯʥʘ ʽʥʜʫʩʪʨʽʷ ɯʩʧʘʥʽʾ, ʱʦ ʬʘʢʪʠʯʥʦ ʟʫʧʠʥʠʣʘʩʷ ʯʝʨʝʟ ʝʧʽʜʝʤʽʶ COVID-19, 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʠʤʫʰʝʥʫ ʧʘʫʟʫ ʜʣʷ ʩʚʦʛʦ ʦʥʦʚʣʝʥʥʷ.  

ɯʥʜʫʩʪʨʽʷ ʪʫʨʠʟʤʫ - ʦʩʥʦʚʥʘ ʛʘʣʫʟʴ ʽʩʧʘʥʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ. ʋ ʥʽʡ ʟʘʡʥʷʪʠʡ ʢʦʞʝʥ ʧ'ʷʪʠʡ 

ʧʨʘʮʶʶʯʠʡ ʽʩʧʘʥʝʮʴ, ʚ ʮʽʡ ʩʬʝʨʽ ʩʪʚʦʨʶʻʪʴʩʷ ʙʽʣʴʰʝ 12 ʚʽʜʩʦʪʢʽʚ ɺɺʇ ʢʨʘʾʥʠ. ɸʣʝ ʷʢʱʦ ʚ 

2019 ʨʦʮʽ ʚ ɯʩʧʘʥʽʾ ʧʦʙʫʚʘʣʠ 84 ʤʣʥ ʪʫʨʠʩʪʽʚ ʟ ʽʥʰʠʭ ʢʨʘʾʥ, ʪʦ ʥʘʨʘʟʽ ʯʝʨʝʟ ʧʘʥʜʝʤʽʶ ɯʩʧʘʥʽʷ 

ʙʫʜʝ ʚʟʘʛʘʣʽ ʟʘʢʨʠʪʘ ʜʣʷ ʽʥʦʟʝʤʥʠʭ ʚʽʜʧʫʩʢʥʠʢʽʚ. ɺʠʥʷʪʦʢ, ʤʦʞʣʠʚʦ, ʟʨʦʙʣʷʪʴ ʣʠʰʝ ʜʣʷ 

ʜʝʷʢʠʭ ʤʦʨʩʴʢʠʭ ʢʫʨʦʨʪʽʚ, ʷʢʽ ʥʝ ʟʘʯʝʧʠʣʘ ʧʘʥʜʝʤʽʷ. ʇʨʘʚʜʘ, ʥʘ ʥʠʭ ʟʤʦʞʫʪʴ ʚʽʜʧʦʯʠʪʠ ʣʠʰʝ 

ʛʨʦʤʘʜʷʥʠ ʢʨʘʾʥ ɭʚʨʦʩʦʶʟʫ. 

ʊʠʤ ʯʘʩʦʤ, ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʯʠʩʣʘ ʪʫʨʠʩʪʽʚ, ʜʦʭʦʜʠ 

ʛʘʣʫʟʽ ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʙʽʣʴʰʫʚʘʣʠʩʷ. ʅʠʥʽʰʥʽʡ ʧʨʦʩʪʽʡ ʥʘʜʘʚ ʽʩʧʘʥʩʴʢʦʤʫ 

ʪʫʨʙʽʟʥʝʩʫ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʠʪʫʘʮʽʶ, ʱʦʙ ʚʞʠʪʠ ʟʘʭʦʜʽʚ ʜʣʷ ʧʦʥʦʚʣʝʥʥʷ ʛʘʣʫʟʽ, 

ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʽ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. 

ɺʪʽʤ ʧʘʥʜʝʤʽʷ - ʥʝ ʻʜʠʥʠʡ ʚʠʢʣʠʢ, ʢʠʥʫʪʠʡ ʛʘʣʫʟʽ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʘʛʘʪʦ ʽʥʦʟʝʤʮʽʚ 

ʩʪʘʣʠ ʝʢʦʥʦʤʠʪʠ, ʟʫʧʠʥʷʶʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʥʝ ʚ ʛʦʪʝʣʷʭ, ʘ ʥʘ ʧʨʠʚʘʪʥʠʭ ʢʚʘʨʪʠʨʘʭ. ɿʨʦʩʪʘʻ 

ʢʦʥʢʫʨʝʥʮʽʷ ʽ ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʘʨʝʥʽ - ʟ ʙʦʢʫ ʢʨʘʾʥ ʩʭʽʜʥʦʛʦ ʪʘ ʧʽʚʜʝʥʥʦʛʦ ʉʝʨʝʜʟʝʤʥʦʤʦʨ'ʷ, 

ʷʢʽ ʨʘʥʽʰʝ ʻʚʨʦʧʝʡʮʽ ʫʥʠʢʘʣʠ ʯʝʨʝʟ ʟʘʛʨʦʟʫ ʪʝʨʦʨʠʟʤʫ. ʅʝ ʩʧʨʠʷʻ ʪʫʨʠʟʤʫ ʽ Brexit - ʚ 

ʤʠʥʫʣʦʤʫ ʘʥʛʣʽʡʮʽ ʘʢʪʠʚʥʽʰʝ ʟʘ ʽʥʰʠʭ ʚʽʜʚʽʜʫʚʘʣʠ ɯʩʧʘʥʽʶ. 

ɺ ʢʨʘʾʥʽ ʧʣʘʥʫʶʪʴ ʧʨʦʛʨʘʤʫ ʦʥʦʚʣʝʥʥʷ ʛʘʣʫʟʽ. ʉʪʘʚʢʘ ʚʽʜʪʝʧʝʨ ʨʦʙʠʪʴʩʷ ʥʝ ʥʘ 

ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʛʦʩʪʝʡ, ʥʝ ʥʘ ʤʘʩʦʚʽʩʪʴ, ʘ ʥʘ ʙʽʣʴʰ ʷʢʽʩʥʠʡ ʽ ʢʦʤʬʦʨʪʥʠʡ ʪʫʨʠʟʤ, ʥʘ 

ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʜʦʩʪʫʧʥʠʭ ʮʽʥ. ɹʫʣʦ ʨʦʟʧʦʯʘʪʦ ʨʝʤʦʥʪ ʚ 

ʛʦʪʝʣʷʭ, ʧʽʜʚʠʱʫʻ ʩʚʦʶ ʢʚʘʣʽʬʽʢʘʮʽʶ ʧʝʨʩʦʥʘʣ, ʩʧʨʦʱʫʻʪʴʩʷ ʧʨʦʜʘʞ ʪʫʨʽʚ ʽ ʦʬʦʨʤʣʝʥʥʷ 

ʢʣʽʻʥʪʽʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʥʘ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚʠʨʽʰʝʥʦ ʧʨʠʜʽʣʷʪʠ 

ʩʽʤʝʡʥʦʤʫ ʚʽʜʧʦʯʠʥʢʫ: ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʜʽʪʝʡ ʽ ʧʽʜʣʽʪʢʽʚ, ʨʦʟʨʦʙʢʘ ʚʽʜʧʦʚʽʜʥʠʭ 

ʤʝʥʶ, ʩʠʩʪʝʤ ʨʦʟʚʘʛ ʽ ʪʘʢ ʜʘʣʽ. 

ɽʢʩʧʝʨʪʠ ʚʚʘʞʘʶʪʴ ʮʽʣʢʦʤ ʽʤʦʚʽʨʥʠʤ ʚʽʜʥʦʚʣʝʥʥʷ ʧʘʥʜʝʤʽʾ ʚ ʤʘʡʙʫʪʥʴʦʤʫ, ʪʦʤʫ 

ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʝʥʽ ʜʝʷʢʽ ʩʘʥʽʪʘʨʥʽ ʟʘʭʦʜʠ. ʅʘʧʨʠʢʣʘʜ, ʚʩʽ ʛʦʪʝʣʽ ʚʽʜʪʝʧʝʨ ʙʫʜʫʪʴ ʟʦʙʦʚ'ʷʟʘʥʽ 

ʤʘʪʠ ʟʘʧʘʩ ʟʘʭʠʩʥʠʭ ʤʘʩʦʢ ʽ ʨʫʢʘʚʠʯʦʢ ʜʣʷ ʧʝʨʩʦʥʘʣʫ ʽ ʧʦʩʪʦʷʣʴʮʽʚ, ʟʘʩʦʙʠ ʜʝʟʽʥʬʝʢʮʽʾ. ʑʦʙ 

ʥʝ ʜʦʧʫʩʢʘʪʠ ʚʝʣʠʢʦʛʦ ʩʢʫʧʯʝʥʥʷ ʣʶʜʝʡ, ʨʝʩʪʦʨʘʥʠ, ʷʢʱʦ ʙʫʜʝ ʧʦʪʨʽʙʥʦ, ʙʫʜʫʪʴ 

ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʢʣʽʻʥʪʽʚ ʚ ʢʽʣʴʢʘ ʟʤʽʥ. ʅʫ, ʘ ʧʣʷʞʽ ʟʘ ʧʦʪʨʝʙʠ ʙʫʜʫʪʴ ʨʦʟʙʠʪʽ ʥʘ ʚʽʜʛʦʨʦʜʞʝʥʽ 

ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʩʝʢʮʽʾ - ʜʣʷ ʜʦʪʨʠʤʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʜʠʩʪʘʥʮʽʾ. 

ɿ ʤʝʪʦʶ ʟʘʣʫʯʝʥʥʷ ʽʥʦʟʝʤʥʠʭ ʛʦʩʪʝʡ ɯʩʧʘʥʽʷ ʪʘʢʦʞ ʤʘʻ ʥʘʤʽʨ ʥʘʜʘʣʽ ʰʠʨʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʦʶ ʢʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʫ ʩʧʘʜʱʠʥʫ. ʎʝ ʥʝ ʪʽʣʴʢʠ ʜʝʨʞʘʚʥʽ ʤʫʟʝʾ, ʘʣʝ 

ʧʨʠʚʘʪʥʽ, ʤʘʣʦʚʽʜʦʤʽ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʢʦʣʝʢʮʽʾ. ʊʘʢ ʟ ʽʥʽʮʽʘʪʠʚʠ ʛʨʫʧʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʽʩʧʘʥʩʴʢʦʾ 

ʘʨʠʩʪʦʢʨʘʪʽʾ ʥʘ ʯʦʣʽ ʟ ʍʘʚ'ʻʨʦʤ ʜʝ ʉʦʪʦ, ʛʨʘʬʦʤ ʜʝ ʄʦʥʪʘʣʴʚʦ, ʚʞʝ ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʦʮʽ ʚ 

ʽʥʪʝʨʝʩʘʭ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ ʚʦʥʠ ʛʦʪʦʚʽ ʚʽʜʢʨʠʪʠ ʜʣʷ ʚʽʜʚʽʜʫʚʘʥʴ ʥʝ ʤʝʥʰʝ 250 ʩʚʦʾʭ 

ʚʦʣʦʜʽʥʴ. 

ɼʦʩʚʽʜ ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ ʧʨʠʚʘʪʥʠʭ ʤʫʟʝʾʚ ʚ ɯʩʧʘʥʽʾ ʚʞʝ ʻ, ʱʦ ʚʩʝʣʷʻ ʚʽʨʫ ʚ ʫʩʧʽʭ 

ʽʥʽʮʽʘʪʠʚʠ. ʊʘʢ, ʚ ʤʠʥʫʣʦʤʫ ʨʦʮʽ ʛʝʨʮʦʛ ɸʣʴʙʘ ʚʽʜʢʨʠʚ ʜʣʷ ʧʫʙʣʽʢʠ ʯʘʩʪʠʥʫ ʩʚʦʛʦ ʧʘʣʘʮʫ 
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ʃʽʨʽʷ ʚ ʄʘʜʨʠʜʽ. ɺ ʝʢʩʧʦʟʠʮʽʾ, ʷʢʫ ʤʦʞʫʪʴ ʧʦʟʘʟʜʨʠʪʠ ʥʘʡʚʽʜʦʤʽʰʽ ʛʘʣʝʨʝʾ ʩʚʽʪʫ, - ʢʘʨʪʠʥʠ 

ɽʣʴ ɻʨʝʢʦ, ʈʝʤʙʨʘʥʜʪʘ, ʈʫʙʝʥʩʘ, ʊʠʮʽʘʥʘ, ɺʝʣʘʩʢʝʩʘ, ʇʽʢʘʩʩʦ ʪʘ ʽʥʰʠʭ ʚʝʣʠʢʠʭ ʭʫʜʦʞʥʠʢʽʚ. 

ʆʜʥʘʢ, ʧʨʠʚʘʪʥʽ ʚʦʣʦʜʽʥʥʷ ʟ ʢʦʣʝʢʮʽʷʤʠ ʘʨʠʩʪʦʢʨʘʪʽʾ, ʙʘʛʘʪʦ ʟ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʚʽʜʜʘʣʝʥʠʭ ʨʝʛʽʦʥʘʭ ɯʩʧʘʥʽʾ, ʤʘʶʪʴ ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ ʚʽʜʢʨʠʪʽ ʜʣʷ ʧʫʙʣʽʢʠ, ʘ ʡ ʨʦʟʨʝʢʣʘʤʦʚʘʥʽ. 

ʇʦʪʨʽʙʥʦ ʧʨʦʚʝʩʪʠ ʨʝʢʣʘʤʥʽ ʢʘʤʧʘʥʽʾ, ʱʦʙ ʧʨʠʚʝʨʥʫʪʠ ʜʦ ʥʠʭ ʫʚʘʛʫ ʪʫʨʠʩʪʽʚ - ʷʢ ʽʥʦʟʝʤʥʠʭ, 

ʪʘʢ ʽ ʽʩʧʘʥʩʴʢʠʭ. 

ʊʦʞ, ʪʫʨʠʩʪʠʯʥʘ ʧʦʣʽʪʠʢʘ ɯʩʧʘʥʽʾ çʩʪʘʻ ʥʘ ʥʦʚʽ ʨʝʡʢʠè, ʨʫʭ ʫʧʝʨʝʜ ʧʝʨʝʜʙʘʯʘʻ 

ʘʜʘʧʪʘʮʽʶ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ ʽ ʧʦʪʨʝʙ ʪʫʨʠʩʪʽʚ. ʇʨʦʪʝ ʫʩʧʽʭ ʥʘʧʦʣʝʛʣʠʚʠʤ ʩʪʘʨʘʥʥʷʤ 

ʟʘʙʝʟʧʝʯʝʥʦ. 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1. Italy.Properties inscribed on the World Heritage List [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: http://whc.unesco.org/en/statesparties/it. 

2. ʈʝʢʨʝʘʮʽʡʥʦ-ʪʫʨʠʩʪʠʯʥʝ ʚʠʚʯʝʥʥʷ ɯʪʘʣʽʾ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2010. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://ref.online-books.net.ua/major/313/84681/. 
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ʈʆʃʔ ʄɯɾʅɸʈʆɼʅʀʍ ʆʈɻɸʅɯɿɸʎɯʁ ʋ ʈɽɻʋʃʖɺɸʅʅɯ ʄɯɾʅɸʈʆɼʅʀʍ 

ɺɯɼʅʆʉʀʅ 

 

ɻʽʨʤʘʥ ɸ.ʇ. 

ʢ.ʧʦʣʽʪ.ʥ, ʜʦʮʝʥʪ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʤʽʞʥʘʨʦʜʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ, 

 ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʪʫʜʽʡ ʪʘ ʪʫʨʠʟʤʫ  

ʋʥʽʚʝʨʩʠʪʝʪ ʤʠʪʥʦʾ ʩʧʨʘʚʠ ʪʘ ʬʽʥʘʥʩʽʚ 

ʑʝʨʙʘʯʝʥʢʦ ɸ.ʉ. 

ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʫ ʝʢʦʥʦʤʽʢʠ, ʙʽʟʥʝʩʫ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥ  

ʋʥʽʚʝʨʩʠʪʝʪ ʤʠʪʥʦʾ ʩʧʨʘʚʠ ʪʘ ʬʽʥʘʥʩʽʚ 

(ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ) 

 

ʉʫʯʘʩʥʽ ʤʽʞʥʘʨʦʜʥʽ ʚʽʜʥʦʩʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʠʥʘʤʽʯʥʠʤʠ ʛʣʦʙʘʣʴʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ, ʷʢʽ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʢʣʘʜʘʥʠʡ ʩʚʽʪʦʫʩʪʨʽʡ. ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʨʽʟʥʦʛʦ 

ʨʦʜʫ ʢʦʥʬʣʽʢʪʽʚ ʤʠ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʟʥʘʯʘʻʤʦ ʪʝ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʥʝ ʦʜʥʫ, ʘ  ʚʽʜʨʘʟʫ ʜʝʢʽʣʴʢʘ 

ʧʨʠʯʠʥ. ɹʘʛʘʪʦʘʩʧʝʢʪʥʘ ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, ʟʙʝʨʝʞʝʥʥʷ ʤʠʨʫ ʽ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʨʦʟʚʠʪʢʫ ʧʦʨʷʜ ʟ ʥʦʚʠʤʠ ʟʘʛʨʦʟʘʤʠ, ʧʝʨʰ ʟʘ ʚʩʝ ʟ ʤʽʞʥʘʨʦʜʥʠʤ ʪʝʨʦʨʠʟʤʦʤ, ʥʘʩʣʽʜʢʘʤʠ 

ʤʽʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʩʪʘʶʪʴ ʛʦʣʦʚʥʠʤʠ ʜʣʷ ʚʩʽʻʾ ʩʚʽʪʦʚʦʾ ʩʧʽʣʴʥʦʪʠ, ʧʦʚ'ʷʟʫʶʯʠ ʚ ʩʦʙʽ 

ʥʘʮʽʦʥʘʣʴʥʠʡ, ʨʝʛʽʦʥʘʣʴʥʠʡ ʽ ʛʣʦʙʘʣʴʥʠʡ ʽʥʪʝʨʝʩʠ. ɼʣʷ ʙʫʜʴ-ʷʢʦʾ ʜʝʨʞʘʚʠ ʥʘʮʽʦʥʘʣʴʥʠʤ 

ʧʨʽʦʨʠʪʝʪʦʤ ʟʘʣʠʰʘʻʪʴʩʷ ʟʙʝʨʝʞʝʥʥʷ ʫʤʦʚ ʾʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʘʣʝ ʷʢ ʧʦʻʜʥʘʪʠ ʜʝʨʞʘʚʥʠʡ 

ʽʥʪʝʨʝʩ ʟ ʥʦʚʠʤʠ ʛʣʦʙʘʣʴʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʨʦʟʚʠʪʢʫ, ʷʢʽ ʢʘʨʜʠʥʘʣʴʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʦʣʽʪʠʯʥʠʡ ʽ ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ?  

ʇʦʣʽʪʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥʘʭ ʜʦʟʚʦʣʷʻ 

ʛʦʚʦʨʠʪʠ ʧʨʦ ʷʢʽʩʥʽ ʟʤʽʥʠ ʟʤʽʩʪʫ ʩʚʽʪʦʚʦʾ ʧʦʣʽʪʠʢʠ. ʉʚʽʪʦʚʘ ʧʦʣʽʪʠʢʘ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ 

ʨʝʟʫʣʴʪʘʪ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʽʞʥʘʨʦʜʥʠʭ ʟʚ'ʷʟʢʽʚ ʽ ʚʟʘʻʤʦʜʽʡ ʜʝʨʞʘʚ, ʟʽʪʢʥʫʚʰʠʩʴ ʟ 

ʚʠʥʠʢʥʝʥʥʷʤ ʮʽʣʦʛʦ ʨʷʜʫ ʟʘʛʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʚʠʨʽʰʠʪʠ ʷʢʽ ʚʞʝ ʥʝʤʦʞʣʠʚʦ ʚ ʨʘʤʢʘʭ 

ʥʘʮʽʦʥʘʣʴʥʦ-ʜʝʨʞʘʚʥʠʭ ʢʦʨʜʦʥʽʚ ʯʝʨʝʟ ʛʣʦʙʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʚʠʤʘʛʘʻ ʨʦʟʰʠʨʝʥʥʷ ʚʣʘʩʥʠʭ 

ʩʫʙ'ʻʢʪʽʚ. ʊʦʤʫ ʩʴʦʛʦʜʥʽ ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʘʨʝʥʽ ʜʽʶʪʴ ʜʝʨʞʘʚʠ, ʤʽʞʜʝʨʞʘʚʥʽ ʦʙ'ʻʜʥʘʥʥʷ ʽ 

ʤʽʞʥʘʨʦʜʥʽ ʦʨʛʘʥʽʟʘʮʽʾ. ɸʢʪʠʚʥʦ ʚʢʣʶʯʝʥʽ ʚ ʧʨʦʮʝʩ ʽ ʤʽʞʥʘʨʦʜʥʽ ʥʝʫʨʷʜʦʚʽ ʦʨʛʘʥʽʟʘʮʽʾ. 

ɸʥʘʣʽʟʫʶʯʠ ʜʽʷʣʴʥʽʩʪʴ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ, ʘ ʪʘʢʦʞ ʩʪʫʧʽʥʴ ʾʭ 

ʫʯʘʩʪʽ ʫ ʚʨʝʛʫʣʶʚʘʥʥʽ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʽ ʧʦʩʪʢʦʥʬʣʽʢʪʥʦʤʫ ʚʨʝʛʫʣʶʚʘʥʥʽ, ʩʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ ʾʭ ʨʦʣʴ ʚ ʩʠʩʪʝʤʽ ʩʫʯʘʩʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʧʦʣʽʪʠʯʥʠʭ ʽʥʩʪʠʪʫʪʽʚ ʽ ʚ ʩʚʽʪʦʚʦʤʫ 

ʧʦʣʽʪʠʯʥʦʤʫ ʧʨʦʮʝʩʽ. ɹʘʛʘʪʦʛʨʘʥʥʽʩʪʴ ʽ ʙʘʛʘʪʦʘʩʧʝʢʪʥʽʩʪʴ ʧʦʜʽʡ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ 

ʧʽʜʚʠʱʫʶʪʴ ʨʦʣʴ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʷʢ ʜʞʝʨʝʣʦ ʚ ʽʥʽʮʽʘʮʽʾ 

ʧʝʨʝʛʦʚʦʨʥʦʛʦ ʧʨʦʮʝʩʫ ʜʝʨʞʘʚ ʟ ʙʘʛʘʪʴʦʭ ʧʨʦʙʣʝʤ, ʫ ʩʪʚʦʨʝʥʥʽ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʄʽʞʥʘʨʦʜʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʷʢ ʬʦʨʤʘ ʤʽʞʥʘʨʦʜʥʦʾ ʜʠʧʣʦʤʘʪʽʾ ʟ ʚʣʘʩʥʠʤʠ 

ʧʦʚʥʦʚʘʞʝʥʥʷʤʠ ʚʽʜʦʤʽ ʱʝ ʟ XIX  ʩʪʦʣʽʪʪʷ, ʚ 80-ʪʽ ʨʦʢʠ ʜʚʘʜʮʷʪʦʛʦ ʩʪʦʣʽʪʪʷ ʤʽʞʫʨʷʜʦʚʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ ʚʞʝ ʙʫʣʦ ʚ ʩʚʽʪʽ ʙʽʣʴʰʝ 1 ʪʠʩ., ʩʴʦʛʦʜʥʽ ʾʭ ʥʘʣʽʯʫʻʪʴʩʷ ʙʽʣʴʰʝ 4 ʪʠʩʷʯ. 

ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʤʦʞʝʤʦ ʟʛʘʜʘʪʠ ʚʩʝʩʚʽʪʥʶ ʦʨʛʘʥʽʟʘʮʽʶ ʆʆʅ, ʨʝʛʽʦʥʘʣʴʥʽ ʦʨʛʘʥʽʟʘʮʽʾ - 

ʆʨʛʘʥʽʟʘʮʽʷ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʜʝʨʞʘʚ, ʃʽʛʘ ʘʨʘʙʩʴʢʠʭ ʜʝʨʞʘʚ, ʆʨʛʘʥʽʟʘʮʽʷ ʟ ʙʝʟʧʝʢʠ ʽ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʚ ɭʚʨʦʧʽ, ʉʧʽʚʜʨʫʞʥʽʩʪʴ ʅʝʟʘʣʝʞʥʠʭ ɼʝʨʞʘʚ, ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʣʝʢʪʠʚʥʦʾ 

ʙʝʟʧʝʢʠ - ʆʨʛʘʥʽʟʘʮʽʷ ʇʽʚʥʽʯʥʦʘʪʣʘʥʪʠʯʥʦʛʦ ʜʦʛʦʚʦʨʫ, ʆʨʛʘʥʽʟʘʮʽʷ ʜʦʛʦʚʦʨʫ ʧʨʦ ʢʦʣʝʢʪʠʚʥʫ 

ʙʝʟʧʝʢʫ ʪʘ ʽʥ. ʈʦʣʴ ʮʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥʘʭ ʽʩʪʦʪʥʘ, ʾʭ ʜʽʷʣʴʥʽʩʪʴ ʩʧʨʠʷʻ 

ʚʟʘʻʤʦʜʽʾ ʜʝʨʞʘʚ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ʉʫʯʘʩʥʠʡ ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʠʡ ʧʝʨʽʦʜ ʫ ʨʦʟʚʠʪʢʫ, ʦʩʥʦʚʫ ʷʢʦʛʦ ʩʢʣʘʜʘʻ ʥʘʫʢʦʚʦ-

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʟʤʽʩʪ, ʚʠʩʫʚʘʻ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʩʧʽʚʧʨʘʮʽ, ʨʦʙʣʷʯʠ 

ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʟʚ'ʷʟʢʠ ʜʝʨʞʘʚ ʚ ʦʙʣʘʩʪʽ ʪʝʭʥʦʣʦʛʽʡ, ʥʘʫʢʦʚʽʡ, ʢʫʣʴʪʫʨʥʽʡ ʩʬʝʨʘʭ. 

ʈʦʟʰʠʨʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʥʘʮʽʦʥʘʣʴʥʠʭ ʟʚ'ʷʟʢʽʚ ʩʪʠʤʫʣʶʻ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʬʦʨʤ 
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ʚʟʘʻʤʦʜʽʾ, ʩʧʽʚʧʨʘʮʽ ʪʘ ʢʦʣʝʢʪʠʚʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʝʨʞʘʚ, ʟʘ ʫʯʘʩʪʶ ʤʽʞʫʨʷʜʦʚʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ ʽ ʥʝʫʨʷʜʦʚʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. ɿ ʮʠʭ ʧʨʠʯʠʥ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʪʠʚʥʘ 

ʫʯʘʩʪʴ ʜʝʨʞʘʚ ʫ ʨʦʙʦʪʽ ʚʽʜʨʘʟʫ ʜʝʢʽʣʴʢʦʭ ʦʨʛʘʥʽʟʘʮʽʡ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʩʴʦʛʦʜʥʽ ʉʐɸ ʻ 

ʯʣʝʥʦʤ 122 ʦʨʛʘʥʽʟʘʮʽʡ, ʌʨʘʥʮʽʷ - 155, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ - 140, ʂʘʥʘʜʘ - 110, ʗʧʦʥʽʷ - 106, 

ɹʨʘʟʠʣʽʷ - 100 ʽ ʪ.ʜ. 

ʅʘʨʘʟʽ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥʘʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʷʢʽʩʥʦ ʥʦʚʽ ʷʚʠʱʘ ʽ ʪʝʥʜʝʥʮʽʾ ʚ 

ʩʚʽʪʦʚʽʡ ʧʦʣʽʪʠʮʽ ʪʘ ʝʢʦʥʦʤʽʮʽ, ʪʦʤʫ ʧʽʜʪʨʠʤʘʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʤʠʨʫ ʽ ʙʝʟʧʝʢʠ ʻ ʛʦʣʦʚʥʠʤ 

ʥʘʧʨʷʤʢʦʤ ʜʽʷʣʴʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ.  

ʉʫʢʫʧʥʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʞʠʪʪʻʚʦ-ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʛʦ ʣʶʜʩʪʚʘ - ʙʦʨʦʪʴʙʘ ʟ 

ʥʦʚʠʤʠ ʟʘʛʨʦʟʘʤʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʤʠʨʫ ʽ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʢʘʪʘʩʪʨʦʬʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʠʩʥʘʞʝʥʥʷ ʨʝʩʫʨʩʽʚ, ʨʘʟʶʯʽ ʧʝʨʝʢʦʩʠ ʚ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʟʙʝʨʝʞʝʥʥʷ 

ʣʶʜʩʪʚʘ ʥʘ ʧʣʘʥʝʪʽ ɿʝʤʣʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʪʽʣʴʢʠ ʰʣʷʭʦʤ ʢʦʥʩʦʣʽʜʘʮʽʾ ʟʫʩʠʣʴ ʚʩʴʦʛʦ 

ʩʚʽʪʦʚʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ 

ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʛʣʦʙʘʣʽʟʘʮʽʾ ʚʩʽʭ ʩʬʝʨ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚ ʘʢʪʠʚʽʟʘʮʽʾ 

ʟʘʣʫʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʚ ʧʦʣʽʪʠʯʥʽ ʧʨʦʮʝʩʠ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʞʠʪʪʽ 

ʢʨʘʾʥ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʝʨʝʬʦʨʤʘʪʫʶʪʴ ʟʦʚʥʽʰʥʽ ʽʥʪʝʨʝʩʠ ʜʝʨʞʘʚ, ʟʤʽʥʶʶʪʴ ʾʭ ʧʽʜʭʦʜʠ ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʚ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʨʦʣʴ ʨʽʟʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢ ʽʥʽʮʽʘʪʦʨʽʚ ʘʙʦ ʧʦʩʝʨʝʜʥʠʢʽʚ ʚ ʧʠʪʘʥʥʷʭ ʤʽʞʜʝʨʞʘʚʥʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʇʨʽʦʨʠʪʝʪʥʦʶ ʤʝʪʦʶ ʩʧʽʚʧʨʘʮʽ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʩʪʘʻ ʦʮʽʥʢʘ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ ʽ 

ʧʨʦʛʥʦʟ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʦʜʽʙʥʘ ʜʽʷʣʴʥʽʩʪʴ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʥʦʨʤ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʧʨʘʚʘ ʩʪʚʦʨʶʻ ʧʝʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʽ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʙʽʣʴʰ 

ʫʟʛʦʜʞʝʥʦʛʦ ʩʚʽʪʦʚʦʛʦ ʧʦʨʷʜʢʫ, ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʪʨʦʣʶ ʥʘʜ ʧʨʦʙʣʝʤʘʤʠ ʙʝʟʧʝʢʠ ʚ ʩʫʯʘʩʥʠʭ 

ʫʤʦʚʘʭ. 
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ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʷʢʽʩʪʴ ʥʘʫʢʠ ʡ ʦʩʚʽʪʠ ʧʨʠ 

ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʥʘʚʯʘʥʥʷ ʛʦʚʦʨʽʥʥʷ 

ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶ ʩʪʘʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʤʝʪʦʜʠʩʪʽʚ.  

ɺʠʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʧʦʢʨʘʱʝʥʥʷ ʣʝʢʩʠʯʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʫʯʥʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ ʟʘʡʤʘʣʠʩʷ ɺ.ɸ.ɹʫʭʙʠʥʜʝʨ, ɺ.ʉ. ʎʝʪʣʽʥ, ʉ.ʌ. ʐʘʪʽʣʦʚ, ʆ.ʄ. 

ʉʦʣʦʚʦʚʘ, ʖ. ɯ. ɺʝʨʠʩʦʢʽʥ, ʆ. ɯ. ɻʫʟʴ, ɯ. ʉ. ʄʦʩʢʘʣʝʚʘ ʪʘ ʽʥʰʽ.    

ʗʢ ʟʘʟʥʘʯʘʻ ɼʦʙʨʦʚʦʣʴʩʴʢʘ ʃ.ʉ, çé.ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ ʥʘ ʟʘʥʷʪʪʷʭ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʧʨʠʷʪʠ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ,   ʟʘʙʝʟʧʝʯʝʥʥʶ ʛʘʨʤʦʥʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʫʯʥʽʚ, ʷʢʽ ʦʨʽʻʥʪʫʶʪʴʩʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽè [2, ʩ. 192]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʠ ʚʠʢʣʘʜʘʯʽ ʽ ʚʯʠʪʝʣʽ ʩʪʘʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ. ɼʽʡʩʥʦ, ʟʘʩʽʙ ʟʤʽʥʶʻ ʬʦʨʤʫ ð ʟʘʥʷʪʪʷ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʧʨʝʟʝʥʪʘʮʽʶ, ʝʢʩʢʫʨʩʽʶ, ʜʦʩʣʽʜ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʦʱʦ [1, c.73]. 

ʅʘ ʟʤʽʥʫ ʧʦʧʫʣʷʨʥʠʤ ʨʘʥʽʰʝ ʥʘʚʯʘʣʴʥʠʤ ʢʽʥʦʬʽʣʴʤʘʤ ʥʘʧʨʠʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ 

ʧʨʠʡʰʣʠ ʚʽʜʝʦ ʢʫʨʩʠ. ɺ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ  ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʥʘʚʯʘʣʴʥʽ ʩʪʨʽʯʢʠ, 

ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʥʘʚʯʘʥʥʷ ʤʦʚʠ ʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʧʝʚʥʠʡ  ʨʽʚʝʥʴ ʾʾ ʚʦʣʦʜʽʥʥʷ, ʪʘʢ ʽ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽ ʤʫʣʴʪʠʤʝʜʽʘ, ʱʦ ʟʥʘʡʦʤʣʷʪʴ ʟ ʽʩʪʦʨʽʻʶ ʽ ʢʫʣʴʪʫʨʦʶ ʢʨʘʾʥʠ ʤʦʚʠ, ʷʢʘ 

ʚʠʚʯʘʻʪʴʩʷ [3, c. 161]. 

ɹʝʟʫʤʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʧʨʝʟʝʥʪʘʮʽʾ ʽʥʰʦʤʦʚʥʦʾ ʣʝʢʩʠʢʠ ʧʨʠ ʥʘʚʯʘʥʥʽ ʘʥʛʣʽʡʩʴʢʦʾ 

ʤʦʚʠ ʥʘ ʝʢʨʘʥʽ ʚʚʘʞʘʻʪʴʩʷ ʟʚʫʢʦ-ʟʦʨʦʚʠʡ ʩʠʥʪʝʟ ʧʨʠ ʾʾ ʧʨʝʜʩʪʘʚʣʝʥʥʽ, ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʚʥʦʾ ʟʜʦʛʘʜʢʠ, ʚʨʘʭʫʚʘʥʥʷ ʬʦʥʦʚʦʛʦ ʚʦʢʘʙʫʣʷʨʫ ʪʘ ʤʦʞʣʠʚʠʭ ʧʦʤʠʣʦʢ ʟ ʾʭ ʦʧʝʨʘʪʠʚʥʦʶ 

ʢʦʨʝʢʮʽʻʶ, ʘ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʘʮʽʶ ʧʘʨʘʜʠʛʤʘʪʠʯʥʠʭ ʽ ʩʠʥʪʘʛʤʘʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ ʣʝʢʩʠʯʥʠʭ 

ʦʜʠʥʠʮʴ, ʙʝʟ ʯʦʛʦ ʥʝ ʤʦʞʝ ʙʫʪʠ ʘʢʪʠʚʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʣʝʢʩʠʢʠ [4].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʽʥʪʝʨʥʝʪ ʨʝʩʫʨʩʽʚ ʩʪʘʣʠ ʤʦʪʠʚʘʪʦʨʦʤ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ, ʟʦʢʨʝʤʘ ʥʦʚʦʾ ʣʝʢʩʠʢʠ, ʚʦʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʘʩʘʤʧʝʨʝʜ ʝʤʦʮʽʡʥʠʡ 

ʚʧʣʠʚ ʥʘ ʫʯʥʽʚ, ʚʽʜʧʦʚʽʜʘʪʠ ʾʭ ʽʥʪʝʨʝʩʘʤ, ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʦʩʦʙʠʩʪʠʡ ʜʦʩʚʽʜ ʫ ʨʽʜʥʽʡ ʪʘ 

ʽʥʦʟʝʤʥʽʡ ʤʦʚʘʭ, ʤʽʩʪʠʪʠ ʬʘʢʪʠ, ʷʢʽ ʻ  ʥʦʚʠʤʠ ʯʠ ʤʘʣʦʚʽʜʦʤʠʤʠ, ʟʜʘʪʥʽ ʟʘʜʦʚʦʣʴʥʠʪʠ ʾʭ 

ʮʽʢʘʚʽʩʪʴ, ʧʨʦʙʣʝʤʥʽ ʪʝʢʩʪʠ ʪʘ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʙ ʩʪʠʤʫʣʶʚʘʣʠ ʾʭ ʘʢʪʠʚʥʽʩʪʴ, ʩʧʦʥʫʢʘʣʠ ʜʦ 

ʨʦʟʜʫʤʽʚ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʩʘʤʦʩʪʽʡʥʦ, ʱʦ ʡ ʚʽʜʧʦʚʽʜʘʻ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʣʝʢʩʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʮʽʾ.  

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʚʽʜʝʦʢʫʨʩʽʚ ʜʣʷ ʥʘʚʯʘʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʥʘʡʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʧʣʘʪʬʦʨʤʽ YOUTUBE ʟ ʙʝʟʢʦʰʪʦʚʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʥʠʭ.  

ʆʪʞʝ, ʘʚʪʝʥʪʠʯʥʽ ʚʽʜʝʦʢʫʨʩʠ ʥʘʜʘʶʪʴ ʟʨʘʟʢʠ ʤʦʚʠ ʽ ʤʦʚʣʝʥʥʷ, ʟʘʛʘʣʴʥʦʚʞʠʚʘʥʫ ʽ 

ʩʧʝʮʽʘʣʴʥʫ ʣʝʢʩʠʢʫ, ʽʜʽʦʤʠ, ʤʝʪʘʬʦʨʠ ʽ ʪ.ʜ., ʷʢ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʦʩʽʾ ʤʦʚʠ. ɺʦʥʠ 

ʜʦʧʦʤʘʛʘʶʪʴ ʫ ʚʠʚʯʝʥʥʽ ʤʽʞʢʫʣʴʪʫʨʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ. 

ɺʠʭʦʜʷʯʠ ʽʟ ʫʤʦʚʠ, ʱʦ ʚ ʢʽʥʮʽ 11-ʛʦ ʢʣʘʩʫ ʫʯʥʽ ʩʢʣʘʜʘʪʠʤʫʪʴ ʟʦʚʥʽʰʥʻ ʥʝʟʘʣʝʞʥʝ 

ʦʮʽʥʶʚʘʥʥʷ, ʤʠ ʚʠʦʢʨʝʤʠʣʠ ʥʘʡʝʬʝʢʪʠʚʥʽʰʽ ʢʫʨʩʠ ʚʽʜʝʦʫʨʦʢʽʚ ʽʟ ʥʘʭʠʣʦʤ ʥʝ ʪʽʣʴʢʠ ʥʘ 

ʧʦʣʽʧʰʝʥʥʷ ʣʝʢʩʠʯʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʫʯʥʽʚ, ʘ ʡ ʥʘ ʯʠʪʘʥʥʷ, ʧʠʩʴʤʦ, ʘʫʜʽʶʚʘʥʥʷ ʪʘ ʛʦʚʦʨʽʥʥʷ. 

ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʦʟʥʘʡʦʤʠʪʠʩʴ ʽʟ ʪʘʢʠʤʠ ʚʽʜʝʦʢʫʨʩʘʤʠ: 
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- ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʥʘʚʠʯʦʢ ʯʠʪʘʥʥʷ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʘʪʠ ʚʽʜʝʦʢʫʨʩ 

çitsenglishtimeè (https://www.youtube.com/watch?v=0qb_Su-oJMI), ʚ ʷʢʦʤʫ ʧʦʜʘʥʽ ʢʦʨʦʪʢʽ 

ʪʝʢʩʪʠ, ʷʢʽ ʫʯʥʽ ʤʦʞʫʪʴ ʯʠʪʘʪʠ ʧʨʦ ʩʝʙʝ ʥʘ ʝʢʨʘʥʽ ʽ, ʚʦʜʥʦʯʘʩ, ʩʧʨʠʡʤʘʪʠ ʥʘʧʠʩʘʥʝ ʥʘ ʩʣʫʭ. 

- ɼʣʷ ʥʘʚʯʘʥʥʷ ʘʫʜʽʶʚʘʥʥʷ ʧʽʜʽʡʜʝ ʩʘʡʪ çTED TALKSè (https://www.ted.com/talks),  ʚ 

ʷʢʦʤʫ ʧʦʜʘʥʦ ʚʠʩʪʫʧʠ ʣʶʜʝʡ ʥʘ ʨʽʟʥʽ ʪʝʤʠ ʽʟ ʩʫʙʪʠʪʨʘʤʠ ʽ ʧʝʨʝʢʣʘʜʦʤ ʥʘ ʫʢʨʘʾʥʩʴʢʫ ʤʦʚʫ ʪʘ 

çThe Daily English Showè, ʜʝ ʥʘʚʯʘʶʪʴ ʘʥʛʣʽʡʩʴʢʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʦʫ:  

ʥʦʚʦʟʝʣʘʥʜʢʘ ʉʘʨʘ ʢʦʤʝʥʪʫʻ ʘʥʛʣʽʡʩʴʢʦʶ ʩʚʦʾ ʧʨʠʛʦʜʠ, ʟ ʩʫʙʪʠʪʨʘʤʠ 

(https://www.youtube.com/user/thedailyenglishshow). 

- ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʥʘʚʠʯʢʠ ʛʦʚʦʨʽʥʥʷ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʫʨʩ 

çSozoexchangeè, ʜʝ ʤʝʪʦʜʠʯʥʦ ʚʠʚʝʨʝʥʦ ʧʦʜʘʻʪʴʩʷ ʤʘʪʝʨʽʘʣ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʚʠʤʦʚʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ çShadow Talkè, ʢʦʣʠ ʫʯʥʽ ʤʦʞʫʪʴ ʪʨʝʥʫʚʘʪʠ ʚʠʤʦʚʫ, ʩʣʽʜʫʶʯʠ ʟʘ 

ʧʨʦʤʦʚʮʝʤ (https://www.youtube.com/sozoexchange) ʪʘ ʢʫʨʩ çLearn English with Emmaè, 

ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʦʛʦ ʻ ʧʨʘʢʪʠʯʥʝ ʩʧʨʷʤʫʚʘʥʥʷ ʫʨʦʢʽʚ. ʅʘ ʮʴʦʤʫ ʩʘʡʪʽ ʟʤʦʞʥʘ ʟʥʘʡʪʠ ʫʨʦʢ ʧʽʜ 

ʢʦʥʢʨʝʪʥʫ ʮʽʣʴ (ʪʝʣʝʬʦʥʥʽ ʨʦʟʤʦʚʠ, ʧʨʝʟʝʥʪʘʮʽʷ, ʨʦʟʚʘʛʠ, ʩʧʦʨʪ, ʾʞʘ, ʧʦʯʫʪʪʷ, ʪʦʱʦ) 

(https://www.youtube.com/user/EnglishTeacherEmma).  

- ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘʚʠʯʢʠ ʧʠʩʴʤʘ ʚʯʠʪʝʣʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʫʨʩ ʘʥʛʣʽʡʩʴʢʦʾ 

çEnglish Showè. ʊʫʪ ʥʘʚʯʘʶʪʴ ʛʨʘʤʘʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʽʜʝʦʧʨʠʡʦʤʽʚ, ʱʦ 

ʧʦʣʝʛʰʫʻ ʧʦʛʣʠʥʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ (https://www.youtube.com/watch?v=DInKEo2hiVM). ʊʘʢʦʞ 

ʧʽʜʽʡʜʝ ʢʫʨʩ çJenniferESLè ʚʠʢʣʘʜʘʯʢʠ ɼʞʝʥʽʬʝʨ, ʜʝ ʚʦʥʘ ʜʝʪʘʣʴʥʦ ʧʦʷʩʥʶʻ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ 

ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ (https://www.youtube.com/user/JenniferESL). 

ʆʪʞʝ,  ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʥʘʚʝʜʝʥʽ ʚʽʜʝʦʢʫʨʩʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʣʝʢʩʠʯʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʪʘ ʥʘʚʠʯʦʢ ʛʦʚʦʨʽʥʥʷ, ʯʠʪʘʥʥʷ, ʧʠʩʴʤʘ ʪʘ ʘʫʜʽʶʚʘʥʥʷ, ʷʢʫ ʻ 

ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʦʜʠʥʘʜʮʷʪʠʢʣʘʩʥʠʢʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʩʘʡʪʠ ʚʽʜʝʦʢʫʨʩʽʚ, ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʬʨʘʛʤʝʥʪ ʫʨʦʢʫ ʟ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʦʚʣʝʥʥʻʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ 11-ʛʦ ʢʣʘʩʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ. 

ʌʨʘʛʤʝʥʪ 1. 

ʊʝʤʘ: çHolidaysè  

ʄʝʪʘ: ʧʦʢʨʘʱʠʪʠ ʥʘʚʠʢʠ ʯʠʪʘʥʥʷ ʫʯʥʽʚ. 

ʄʝʪʦʜ: ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʪʘ ʯʠʪʘʥʥʷ ʪʝʢʩʪʫ ʟʘ ʪʝʤʦʶ çWhat are some special rules for 

Chinese New Year?è. 

ʇʨʠʡʦʤ: ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚʠ ʥʘ ʦʩʥʦʚʽ ʪʝʢʩʪʫ. 

(ʇʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʝʦ: https://www.youtube.com/watch?v=qstw6DW5Uyw) 

Teacher: Do you like to celebrate New Year? What traditions do you know? Do you know 

how New Year is celebrated is Chinese?  After reading this text you will find out! So read the text, 

and than make the task: you have to fill missed words from the list of words.  

 

 

a) There special rules about how people clean and how they ____________. 

b) Year ___________ ends 15 days later on the day of the full moon. 

c) Red is __________, happy color. 

d) The think they will sweep away ___________. 

e) The Chinese do not ___________ the floor on New Year`s day. 

Answers: look like, celebration, bright, good luck, sweep. 

ʅʘʚʝʜʝʥʘ ʚʧʨʘʚʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʯʠʪʘʥʥʷ ʽʟ ʟʘʚʜʘʥʥʷʤ ʚʩʪʘʚʠʪʠ ʧʨʦʧʫʱʝʥʝ ʩʣʦʚʦ, ʱʦ 

ʟʦʩʝʨʝʜʞʫʻ ʫʚʘʛʫ ʫʯʥʽʚ ʥʘ ʦʩʥʦʚʥʠʭ ʤʦʤʝʥʪʘʭ ʪʝʢʩʪʫ ʧʽʜ ʯʘʩ ʯʠʪʘʥʥʷ, ʜʝ ʚʯʠʪʝʣʴ ʤʦʞʝ 

ʧʝʨʝʚʽʨʠʪʠ ʫʚʘʞʥʽʩʪʴ ʫʯʥʽʚ, ʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʥʝʟʥʘʡʦʤʠʭ ʩʣʽʚ ʟ ʢʦʥʪʝʢʩʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʢʣʘʜʥʽʩʪʴ ʚ ʦʚʦʣʦʜʽʥʥʽ ʣʝʢʩʠʯʥʠʤʠ ʦʜʠʥʠʮʷʤʠ, ʷʢʘ  ʧʦʣʷʛʘʻ ʫ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʥʘʯʝʥʴ ʩʣʽʚ ʨʽʜʥʦʾ ʪʘ ʽʥʦʟʝʤʥʦʾ ʤʦʚ, ʧʽʜʢʨʝʩʣʶʻ ʧʨʘʚʠʣʴʥʽʩʪʴ ʦʙʨʘʥʦʾ ʽʜʝʾ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʫʣʴʪʠʤʝʜʽʘ ʥʘ ʫʨʦʢʘʭ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ, ʱʦʙ ʨʦʟʰʠʨʶʚʘʪʠ ʣʝʢʩʠʯʥʠʡ 

ʟʘʧʘʩ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʦʙôʻʜʥʫʚʘʪʠ ʜʚʘ ʯʠ ʙʽʣʴʰʝ ʩʧʦʩʦʙʽʚ ʩʝʤʘʥʪʠʟʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʚʝʨʙʘʣʴʥʫ 

Calendar, celebration, to sweep, good luck, bright, look like 
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ʥʘʦʯʥʽʩʪʴ (ʢʦʥʪʝʢʩʪ) ʪʘ ʥʝʚʝʨʙʘʣʴʥʫ (ʘʫʜʽʦ ʪʘ ʚʽʜʝʦʧʨʝʟʝʥʪʘʮʽʷ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʪʘʧ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʫʯʥʽʚ ʟ ʥʦʚʠʤʠ ʣʝʢʩʠʯʥʠʤʠ ʦʜʠʥʠʮʷʤʠ.  

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1. ɺʦʣʦʰʠʥʦʚʘ ʃ. ɺʠʚʯʘʻʤʦ ʤʦʚʫ ʟʦʨʦʚʠʭ ʦʙʨʘʟʽʚ: ɸʫʜʽʦʚʽʟʫʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ 

ʩʪʨʘʪʝʛʽʷʭ ʤʦʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ // ɯʥʦʟʝʤʥʽ ʤʦʚʠ ʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. ï 

2006. ï N5. ï ʉ. 72-77.   

2. ɼʦʙʨʦʚʦʣʴʩʴʢʘ ʃ.ʉ. ʌʦʨʤʫʚʘʥʥʷ ʣʝʢʩʠʯʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʥʘ ʩʪʘʨʰʦʤʫ ʩʪʫʧʝʥʽ 

ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʝʦʧʨʝʟʝʥʪʘʮʽʾ [ʊʝʢʩʪ] ʃ.ʉ. ɼʦʙʨʦʚʦʣʴʩʴʢʘ // ʅʘʫʢʦʚʽ ʟʘʧʠʩʠ 

ʅʽʞʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʢʦʣʠ ɻʦʛʦʣʷ. ʉʝʨʽʷ: ʌʽʣʦʣʦʛʽʯʥʽ ʥʘʫʢʠ / ʄ-ʚʦ 

ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʅʽʞʠʥʩʴʢʠʡ ʜʝʨʞ. ʫʥ-ʪ ʽʤ. ʄ. ɻʦʛʦʣʷ.- ʅʽʞʠʥ, 2014.- ʂʥ. 3.- ʉ. 191-

194. 

 3. ʂʦʚʘʣʴ ʊ. ɯ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ  ʥʘʚʯʘʥʥʷ ʽʥʦʟʝʤʥʠʭ ʤʦʚ // ʅʘʫʢʦʚʽ ʟʘʧʠʩʠ 

ʅʽʞʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʢʦʣʠ ɻʦʛʦʣʷ. ʉʝʨʽʷ: ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ 

ʥʘʫʢʠ.  ï ʅʽʞʠʥ, 2011. ï ɺʠʧ. 7. ï ʉ. 160-163. 

4. ʌʦʨʤʫʚʘʥʥʷ ʣʝʢʩʠʯʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʥʘ ʩʪʘʨʰʦʤʫ ʩʪʫʧʝʥʽ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʽʜʝʦʧʨʝʟʝʥʪʘʮʽʾ ɼʦʙʨʦʚʦʣʴʩʴʢʘ ʃ. ʉ. ʬʽʣʦʣʦʛʽʯʥʽ ʥʘʫʢʠ. ï 2014. ï ʢʥʠʛʘ 3   ʧʦʩʠʣʘʥʥʷ 

file:///C:/Users/ʇʦʣʴʟʦʚʘʪʝʣʴ/Downloads/Nzfn_2014_3_43.pdf 

 

ɼʞʝʨʝʣʘ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ: 
1.https://www.ted.com/talks/jean_baptiste_p_koehl_why_are_earthquakes_so_hard_to_pred

ict/transcript#t-2619 

2. https://www.youtube.com/watch?v=qstw6DW5Uyw  

3. https://www.youtube.com/watch?v=qLs8Ok20mC0  

4. https://www.youtube.com/watch?v=WGQcstYOhfs  

5. https://www.youtube.com/watch?v=0qb_Su-oJMI  
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ɻʦʛʦʣʻʚʘ ʆ.ʄ. 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

 çʆʜʝʩʴʢʘ ʶʨʠʜʠʯʥʘ ʘʢʘʜʝʤʽʷè 

ʤ. ʆʜʝʩʘ,ʋʢʨʘʾʥʘ  

ɺʦʣʦʰʠʥʘ ɸ.ʆ. 

ʚʠʢʣʘʜʘʯ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

 çʆʜʝʩʴʢʘ ʶʨʠʜʠʯʥʘ ʘʢʘʜʝʤʽʷè 

ʤ. ʆʜʝʩʘ,ʋʢʨʘʾʥʘ 

 

 ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ  ʮʽʻʾ ʛʘʣʫʟʽ ʻ 

ʦʨʛʘʥʽʟʘʮʽʷ ʬʽʟʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʯʦʾ ʨʦʙʦʪʠ. ʊʦʤʫ ʚ ʧʝʨʰʫ ʯʝʨʛʫ  ʫ ʬʽʟʠʯʥʦʤʫ  ʚʠʭʦʚʘʥʥʽ 

ʜʽʪʝʡ ʪʘ ʤʦʣʦʜʽ ʥʘʫʢʦʚʮʽ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ  ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʥʝ ʣʠʰʝ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʨʫʭʦʚʠʭ ʷʢʦʩʪʝʡ ʪʘ ʜʦʪʨʠʤʘʥʥʶ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, 

ʘʣʝ ʡ ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ ʜʦ ʟʘʥʷʪʴ ʬʽʟʠʯʥʦʶ ʢʫʣʴʪʫʨʦʶ ʪʘ ʩʧʦʨʪʦʤ. ʗʢ ʟʘʟʥʘʯʘʶʪʴ 

ʥʘʫʢʦʚʮʽ ʽʥʥʦʚʘʮʽʾ ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʷʢʽ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʚ ʜʘʥʠʡ ʯʘʩ , ʘ ʪʘʢʦʞ 

ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʚ ʟʤʽʩʪʽ, ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ. 

ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʥʠʟʢʫ  ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʨʠʩʚʷʯʝʥʽ 

ʧʨʦʙʣʝʤʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʠʩʪʝʤʽ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʜʦʰʢʽʣʴʥʠʢʽʚ 

(ʆ. ʃʘʭʥʦ), ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ (ʅ. ʄʦʩʢʘʣʝʥʢʦ, ʅ. ʇʘʚʣʦʚʘ, ɯ. ʍʨʠʧʢʦ), ʜʽʪʝʡ ʩʝʨʝʜʥʴʦʛʦ ʪʘ 

ʩʪʘʨʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ (ʆ. ɸʥʜʨʻʻʚʘ, ʖ. ɺʘʩʴʢʦʚ, ɻ. ɻʣʦʙʘ, ɼ. ɭʣʽʩʻʻʚʘ, ɺ. ʄʘʨʠʥʠʯ), 

ʩʪʫʜʝʥʪʽʚ (ʊ. ɹʘʟʠʣʶʢ, ɺ. ɻʨʫʞʝʚʩʴʢʠʡ, ʊ. ʂʦʞʝʜʫʙ, ɸ. ʉʘʤʦʰʢʽʥʘ, ɺ. ʉʝʨʛʽʻʥʢʦ, ʊ. ʉʠʯʦʚʘ, 

ʉ. ʌʫʪʦʨʥʠʡ) ʪʘ ʩʧʦʨʪʩʤʝʥʽʚ (ʊ. ɹʘʟʠʣʶʢ, ɺ. ʇʘʩʴʢʦ, ɯ. ʉʦʙʢʦ) ʪʘ ʽʥ. 

ʆʜʥʦʯʘʩʥʦ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʠʪʘʥʥʷ, ʷʢʽ   ʧʨʠʩʚʷʯʝʥʽ   

ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʩʫʪʥʦʩʪʽ ʪʘ ʟʤʽʩʪʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʬʽʟʠʯʥʦʤʫ ʚʠʭʦʚʘʥʥʽ. ɻʦʣʦʚʥʦʶ 

ʤʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʧʨʦʙʣʝʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʬʽʟʠʯʥʦʤʫ 

ʚʠʭʦʚʘʥʥʽ ʜʽʪʝʡ ʪʘ ʤʦʣʦʜʽ. ʑʦʙ ʜʘʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʧʠʪʘʥʥʷ: ʗʢʽ ʞ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ 

ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʫ ʬʽʟʠʯʥʦʤʫ ʚʠʭʦʚʘʥʥʽ, ʤʠ ʟʚʝʨʥʫʣʠʩʴ ʜʦ ʩʪʘʪʪʽ ʊʚʝʣʽʥʦʾ ɸ.. ʊʚʝʣʽʥʘ ɸ. 

ʧʽʜ ʯʘʩ ʩʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʠʥʠʢʥʝʥʥʷ ʦʟʜʦʨʦʚʯʠʭ ʽʥʥʦʚʘʮʽʡ ʽ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʦʾ 

ʢʫʣʴʪʫʨʠ ʪʘ ʬʽʟʢʫʣʴʪʫʨʥʦʾ ʦʩʚʽʪʠ ʤʦʣʦʜʽ ʚʠʜʽʣʠʣʘ ʛʦʣʦʚʥʽ  ʦʟʥʘʢʠ ʽʥʥʦʚʘʮʽʡ ʫ ʮʴʦʤʫ ʧʠʪʘʥʥʽ: 

  ï ʮʠʢʣʽʯʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ï ʽʥʥʦʚʘʮʽʾ ʫ ʨʦʟʚʠʪʢʫ  ʧʨʦʭʦʜʷʪʴ ʦʜʥʘʢʦʚʽ ʩʪʘʜʽʾ; 

 ï ʟʚôʷʟʦʢ ʟ ʯʘʩʦʤ ï ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʥʥʦʚʘʮʽʡ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʩʫʩʧʽʣʴʩʪʚʘ; 

 ï ʥʦʚʠʟʥʘ ʷʢʦʩʪʽ ï ʨʝʚʦʣʶʮʽʡʥʽ ʟʤʽʥʠ ʫ ʧʽʜʭʦʜʘʭ ʜʦ ʦʟʜʦʨʦʚʣʝʥʥʷ; 

ï ʩʠʩʪʝʤʥʽʩʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ï ʽʥʥʦʚʘʮʽʾ ʚʠʥʠʢʘʶʪʴ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʟʜʦʨʦʚʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʊʘʢʦʞ ʥʘʫʢʦʚʮʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʴʦʛʦ ʤʝʪʦʜʘ 

ʚʽʜʙʫʜʝʪʴʩʷ  ʚ ʧʨʦʮʝʩʽ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ: 

 ï ʢʦʦʧʝʨʘʪʠʚʥʦ-ʛʨʫʧʦʚʝ ʥʘʚʯʘʥʥʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʥʘʙʫʚʘʪʠ ʟʥʘʥʥʷ, 

ʬʦʨʤʫʚʘʪʠ ʬʽʟʠʯʥʽ ʷʢʦʩʪʽ, ʪʘ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʚʞʝ ʨʘʥʽʰʝ ʥʘʙʫʪʠʭ ʤʝʪʦʜʽʚ ʪʘ ʥʘʚʠʯʦʢ; 

 ï ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʝʪʦʜʠʯʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʢʦʤʧʣʝʢʩ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʱʦ ʥʘʜʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ 

ʽʥʬʦʨʤʘʮʽʾ (ʝʣʝʢʪʨʦʥʥʘ ʙʽʙʣʽʦʪʝʢʘ, ʩʘʡʪʠ ɯʥʪʝʨʥʝʪʫ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ), ʱʦʙ ʩʪʚʦʨʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ, ʤʦʞʣʠʚʽʩʪʴ 

ʨʝʘʣʽʟʫʚʘʪʠ ʥʦʚʽ ʬʦʨʤʠ ʪʘ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ; 

 ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʘ, ʷʢʽ ʻ  ʥʦʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʪʦʙʪʦ ʩʫʢʫʧʥʽʩʪʶ ʧʨʠʡʦʤʽʚ, 

ʤʝʪʦʜʽʚ, ʩʧʦʩʦʙʽʚ ʧʨʦʜʫʢʪʫʚʘʥʥʷ, ʦʙʨʦʙʢʠ, ʟʙʝʨʽʛʘʥʥʷ ʡ ʧʝʨʝʜʘʚʘʥʥʷ ʘʫʜʽʦʚʽʟʫʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʘʩʪʦʩʦʚʘʥʘ  ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʧʘʢʪ-ʜʠʩʢʽʚ ʘʙʦ ɯʥʪʝʨʥʝʪ-ʜʞʝʨʝʣ, 

ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʙʣʽʦʪʝʢ. 
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ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʧʠʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʬʽʟʠʯʥʦʤʫ 

ʚʠʭʦʚʘʥʥʽ ʜʦʰʢʽʣʴʥʠʢʽʚ, ʜʽʪʝʡ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʩʪʫʜʝʥʪʽʚ ʪʘ ʩʧʦʨʪʩʤʝʥʽʚ. 

ʆʜʠʥ ʽʟ ʥʘʫʢʦʚʮʽʚ, ʘ ʩʘʤʝ - ʃʘʭʥʦ ʆ. ʫ ʩʚʦʾʭ  ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʦʟʛʣʷʜʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʬʽʟʠʯʥʦʤʫ ʚʠʭʦʚʘʥʥʽ ʜʦʰʢʽʣʴʥʠʢʽʚ. ʋʯʝʥʘ ʨʦʟʨʦʙʠʣʘ ʽʥʥʦʚʘʮʽʡʥʫ 

ʪʝʭʥʦʣʦʛʽʶ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʩʠʭʦʤʦʪʦʨʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ 5-6 ʨʦʢʽʚ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʣʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʨʠʩʪʨʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ ʙʘʩʢʝʪʙʦʣʫ, ʽʛʦʨ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ ʪʫʨʠʟʤʫ, ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʄ. ʄʦʥʪʝʩʩʦʨʽ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʮʽʣʽʩʥʦ, ʽʥʪʝʛʨʘʣʴʥʦ ʻʜʥʘʶʪʴ, ʥʘʡʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʪʘ 

ʚʠʭʦʚʘʥʥʷ. 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, ʷʢ 

ʟʘʟʥʘʯʘʻ ʅ. ʄʦʩʢʘʣʝʥʢʦ, ʟʘʙʝʟʧʝʯʫʻ ʧʦʢʨʘʱʝʥʥʷ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ ʟʜʦʨʦʚôʷ, ʘ ʩʘʤʝ  ʧʩʠʭʽʯʥʦʛʦ, 

ʩʦʮʽʘʣʴʥʦʛʦ, ʬʽʟʠʯʥʦʛʦ. ʅʘʫʢʦʚʝʮʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʉʦʙʢʦ ɯ. ʟʘʟʥʘʯʠʚ, ʱʦ ʚ ʩʧʦʨʪʠʚʥʽʡ 

ʧʨʘʢʪʠʮʽ ʩʫʯʘʩʥʽ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟ 

ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ  ʽ ʩʧʦʨʪʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʪʝʭʥʽʮʽ ʦʙʨʘʥʦʛʦ 

ʚʠʜʫ ʩʧʦʨʪʫ, ʨʦʟʚʠʪʢʫ ʪʘʢʪʠʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʪʘ ʧʨʠʜʙʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʘʙʠ 

ʚʠʟʥʘʯʠʪʠ ʨʝʘʢʮʽʶ ʦʨʛʘʥʽʟʤʘ ʥʘ ʨʽʟʥʽ ʚʠʜʠ ʚʧʨʘʚ ʪʘ ʥʘʚʘʥʪʘʞʝʥʴ ʜʣʷ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʩʧʦʨʪʠʚʥʽ ʧʨʠʣʘʜʠ ʪʘ ʪʨʝʥʘʞʝʨʠ. 

ʅʘʫʢʦʚʮʽ ɻʘʨʢʫʰʘ ʉ. ʪʘ ʐʘʧʦʚʘʣʝʥʢʦ ɯ. ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʜʘʥʽ ʽʥʥʦʚʘʮʽʡʥʽ ʚʠʜʠ ʜʣʷ 

ʟʘʥʷʪʪʷ ʥʘ ʬʽʟʢʫʣʴʪʫʨʽ: ï ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ (ʛʨʫʧʦʚʦʛʦ), ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ çʨʦʙʦʪʘ 

ʚ ʧʘʨʘʭ, ʪʨʽʡʢʘʭè, çʨʦʙʦʪʘ ʚ ʤʘʣʠʭ ʛʨʫʧʘʭè; ï ʢʦʣʝʢʪʠʚʥʦ-ʛʨʫʧʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ï 

çʦʙʛʦʚʦʨʝʥʥʷ ʧʨʦʙʣʝʤʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʢʦʣʽè, çʤʽʢʨʦʬʦʥè, çʥʝʟʘʢʽʥʯʝʥʽ ʨʝʯʝʥʥʷè, çʤʦʟʢʦʚʠʡ 

ʰʪʫʨʤè, ʤʝʪʦʜ çʥʘʚʯʘʶʯʠ ï ʥʘʚʯʘʶʩʴè, çʜʝʨʝʚʦ ʨʽʰʝʥʴè; ï ʪʝʭʥʦʣʦʛʽʷ ʩʠʪʫʘʪʠʚʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʜʦ ʷʢʦʾ ʚʽʜʥʦʩʷʪʴʩʷ ʽʤʽʪʘʮʽʡʥʽ ʪʘ ʨʦʣʴʦʚʽ ʽʛʨʠ; ï ʪʝʭʥʦʣʦʛʽʾ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʠʩʢʫʩʽʡʥʠʭ ʧʠʪʘʥʴ ï ʤʝʪʦʜʠ çɿʘʡʤʠ ʧʦʟʠʮʽʶè ʪʘ çɿʤʽʥʠ ʧʦʟʠʮʽʶè, çɼʠʩʢʫʩʽʷè. 

ʅʦʚʽʪʥʽ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʥʝʩʫʪʴ ʫ ʩʦʙʽ ʥʝ ʩʪʽʣʴʢʠ ʧʨʝʜʤʝʪʥʠʡ ʟʤʽʩʪ, ʩʢʽʣʴʢʠ ʪʘʢʽ 

ʩʧʦʩʦʙʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, 

ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʷʢʠʭ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʩʨʠʷʪʣʠʚʽ  ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʘʚʯʘʥʥʷ. 

ʊʘʢʦʞ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʚ ʩʦʙʽ ʧʽʜʧʦʨʷʜʢʦʚʘʥʫ ʩʫʢʫʧʥʽʩʪʴ ʜʽʡ, 

ʦʧʝʨʘʮʽʡ ʽ ʧʨʦʮʝʜʫʨ, ʷʢʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʷʛʥʝʥʥʷ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʪʘ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚ ʫʤʦʚʘʭ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ.  

ɼʦʩʣʽʜʥʠʮʷ ʌʝʜʦʨʝʥʢʦ ɭ. ʨʦʟʨʦʙʠʣʘ ʧʨʦʛʨʘʤʫ ʟ ʬʦʨʤʫʚʘʥʥʷ ʤʦʪʠʚʘʮʽʾ ʜʦ ʩʧʝʮʽʘʣʴʥʦ 

ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʫʨʦʢʘʭ 

ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ: ï ʟʘʩʦʙʽʚ ʪʘ ʤʝʪʦʜʽʚ, ʷʢʽ ʻ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʦʪʠʚʘʮʽʾ ʜʦ 

ʩʧʝʮʽʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʾ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚʠʪʢʫ ʨʫʭʦʚʠʭ 

ʷʢʦʩʪʝʡ ʪʘ ʚʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʨʦʚʦʛʦ ʡ 

ʟʤʘʛʘʣʴʥʦʛʦ ʤʝʪʦʜʽʚ ʥʘ ʝʪʘʧʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʢʠ ʨʫʭʦʚʠʭ ʜʽʡ); ï ʬʦʨʤ ʚʠʭʦʚʘʥʥʷ ʫ 

ʧʦʟʘʥʘʚʯʘʣʴʥʠʡ ʯʘʩ (ʧʨʦʚʝʜʝʥʥʷ ʟ ʫʯʥʷʤʠ ʙʝʩʽʜ, ʜʠʩʢʫʩʽʡ, ʟʙʦʨʽʚ, ʣʝʢʮʽʡ, ʩʝʤʽʥʘʨʽʚ, ʜʠʩʧʫʪʽʚ, 

ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʟʘʥʷʪʴ ʪʘ ʩʝʢʮʽʡ, ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʢʫʨʩʽʚ, ʚʽʢʪʦʨʠʥ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʛʦʨ ʥʘ 

ʩʧʦʨʪʠʚʥʫ ʪʝʤʘʪʠʢʫ ʪʦʱʦ; ʧʨʦʚʝʜʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʟʙʦʨʽʚ, ʥʘʜʘʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʦʥʩʫʣʴʪʘʮʽʡ, ʟʘʣʫʯʝʥʥʷ ʙʘʪʴʢʽʚ ʜʦ ʫʯʘʩʪʽ ʚ ʩʧʦʨʪʠʚʥʦ-ʤʘʩʦʚʠʭ ʟʘʭʦʜʘʭ) ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʥʘʜʘʥʥʷ ʫʯʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ɼʖʉʐ ʪʘ ʩʧʦʨʪʠʚʥʽ ʩʝʢʮʽʾ, ʷʢʽ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʤʽʩʪʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʢʘʪʽʚ, ʬʦʪʦʚʠʩʪʘʚʦʢ, ʩʪʽʥʛʘʟʝʪ ʪʦʱʦ). ʅʘ ʫʨʦʢʘʭ 

ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʚʯʠʪʝʣʝʤ ʜʦʮʽʣʴʥʦ ʚʧʨʦʚʘʜʞʫʚʘʣʠʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʩʧʨʠʷʣʠ 

ʧʽʜʚʠʱʝʥʥʶ ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʜʦ ʟʘʥʷʪʴ ʬʽʟʠʯʥʦʶ ʢʫʣʴʪʫʨʦʶ, ʬʦʨʤʫʚʘʥʥʶ ʧʦʪʨʝʙʠ ʚ ʨʫʭʘʭ. 

ɼʦʩʣʽʜʥʠʢ ɼʠʢʠʡ ʆ. ʟʚʝʨʪʘʻ ʫʚʘʛʫ ʥʘ ʧʨʦʙʣʝʤʫ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘ ʩʧʦʨʪʠʚʥʠʤ 

ʥʘʧʨʷʤʦʤ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ . ʋ ʧʨʦʮʝʩʽ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘ ʩʧʦʨʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ 

ʛʦʣʦʚʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʢʫʨʩʠ ʟʘ ʚʠʙʦʨʦʤ, ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʘʨʽʘʪʠʚʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʟʤʽʩʪʫ ʦʩʚʽʪʠ. ʅʘʫʢʦʚʝʮʴ ʟʘʟʥʘʯʘʻ, ʱʦ ʚ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʩʣʽʜ ʟʦʩʝʨʝʜʠʪʠ ʫʚʘʛʫ ʥʘ 

ʪʦʤʫ, ʱʦ ʩʘʤʝ ʩʧʝʮʢʫʨʩʠ ʧʦʛʣʠʙʣʶʶʪʴ ʪʘ ʨʦʟʰʠʨʶʶʪʴ ʦʩʥʦʚʥʠʡ ʢʫʨʩ ʧʨʝʜʤʝʪʽʚ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʧʨʦʬʽʣʶ ʥʘʚʯʘʥʥʷ, ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʚʦʨʯʦʾ ʨʦʙʦʪʠ ʫʯʥʽʚ ʯʝʨʝʟ 

ʩʠʩʪʝʤʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʧʨʦʬʝʩʽʡʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʽʥʪʝʨʝʩʠ ʢʦʞʥʦʛʦ ʰʢʦʣʷʨʘ, ʘ ʩʘʤʝ: 



374 

 ï ʧʦʛʣʠʙʣʝʥʝ ʪʘ ʨʦʟʰʠʨʝʥʝ ʚʠʚʯʝʥʥʷ ʧʨʦʬʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʫ ʩʪʘʨʰʠʭ ʢʣʘʩʘʭ; ï 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʦʩʚʽʪʥʴʦʾ ʪʨʘʻʢʪʦʨʽʾ ʫʯʥʽʚ, ʦʨʽʻʥʪʘʮʽʶ ʥʘ ʫʩʚʽʜʦʤʣʝʥʠʡ  ̔

ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʙʽʨ ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʦʬʽʣʶ ʥʘʚʯʘʥʥʷ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʡ ʧʨʦʬʝʩʽʾ; 

ï ʩʧʨʠʷʶʪʴ ʚʠʚʯʝʥʥʶ ʥʝʧʨʦʬʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ  ̔ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ ʧʦʟʘ 

ʧʨʦʬʽʣʝʤ ʥʘʚʯʘʥʥʷ; ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʯʥʷʤ ʫʤʦʚʠ ʜʣʷ ʟʜʦʙʫʪʪʷ ʷʢʽʩʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

ɼʦʩʣʽʜʥʠʮʷ ɹʘʟʠʣʶʢ ʊ. ʨʦʟʨʦʙʠʣʘ ʽʥʥʦʚʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ ʘʢʚʘʬʽʪʥʝʩʫ ʽʛʨʦʚʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʟ ʝʣʝʤʝʥʪʘʤʠ ʙʘʩʢʝʪʙʦʣʫ. ʗʢ ʟʘʟʥʘʯʘʻ ʘʚʪʦʨ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʥʷʪʪʷ ʙʘʩʢʝʪʙʦʣʦʤ 

ʥʘ ʚʦʜʽ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʤʦʜʠʬʽʢʦʚʘʥʠʤ ʧʨʘʚʠʣʘʤʠ ʟʘ ʩʭʝʤʦʶ, ʘʥʘʣʦʛʽʯʥʦʶ ʧʨʦʚʝʜʝʥʥʶ 

ʙʘʩʢʝʪʙʦʣʫ ʫ ʩʧʦʨʪʠʚʥʦʤʫ ʟʘʣʽ. ɼʣʷ ʛʨʠ ʚ ʙʘʩʢʝʪʙʦʣ ʥʘ ʚʦʜʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʩʧʝʮʽʘʣʴʥʽ 

ʱʠʪʠ, ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʠʭ ʻ ʾʭ ʤʘʢʩʠʤʘʣʴʥʘ ʥʘʙʣʠʞʝʥʽʩʪʴ ʜʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʙʘʩʢʝʪʙʦʣʴʥʦʛʦ 

ʱʠʪʘ, ʦʜʥʘʢ ʟ ʤʝʥʰʠʤʠ ʨʦʟʤʽʨʘʤʠ ʽ ʩʧʝʮʽʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʢʨʽʧʣʝʥʥʷ. ʎʷ ʢʦʥʩʪʨʫʢʮʽʷ, ʷʢ 

ʥʘʛʦʣʦʰʫʻ ʜʦʩʣʽʜʥʠʮʷ, ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʮʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʥʫʚʘʪʠ ʢʠʜʢʠ ʟ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʡ ʽ ʟ ʨʽʟʥʠʤ ʢʠʜʢʦʚʠʤ ʟʫʩʠʣʣʷʤ ʙʝʟ ʨʠʟʠʢʫ ʧʦʰʢʦʜʞʝʥʥʷ 

ʙʘʩʢʝʪʙʦʣʴʥʦʛʦ ʱʠʪʘ ʪʘ ʢʦʰʠʢʘ. ʎʝ ʚʽʜʨʽʟʥʷʻ ʨʦʟʨʦʙʢʫ ʥʘʫʢʦʚʮʷ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʡ 

ʙʘʩʢʝʪʙʦʣʴʥʠʭ ʱʠʪʽʚ ʜʣʷ ʙʘʩʢʝʪʙʦʣʫ ʥʘ ʚʦʜʽ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɼʦʩʣʽʜʥʠʢʦʤ ʌʫʪʦʨʥʠʤ ʉ. ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʛʨʫʧʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʢʦʥʮʝʧʮʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʩʪʫʜʝʥʪʽʚ ʫ ʧʨʦʮʝʩʽ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʩʪʘʥʦʚʠʣʠ: ʤʽʥʽ- ʣʝʢʮʽʷ, ʽʥʬʦʨʤʘʮʽʡʥʝ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʧʨʝʟʝʥʪʘʮʽʷ, çʤʦʟʢʦʚʠʡ ʰʪʫʨʤè, ʦʙʛʦʚʦʨʝʥʥʷ ʽ ʜʝʙʘʪʠ, ʨʦʣʴʦʚʘ ʛʨʘ, ʤʝʪʦʜ 

ʧʨʦʝʢʪʽʚ. 

ɽʬʝʢʪʠʚʥʦʤʫ ʾʭ ʚʢʣʶʯʝʥʥʶ ʚ ʧʨʦʮʝʩ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, ʷʢ ʥʘʛʦʣʦʰʫʻ ʥʘʫʢʦʚʝʮʴ, 

ʩʧʨʠʷʣʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʷʢʽʩʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʫʜʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʻʶ, 

ʩʬʦʨʤʫʚʘʪʠ ʩʪʽʡʢʠʡ ʽʥʪʝʨʝʩ ʽ ʧʽʜʚʠʱʠʪʠ ʤʦʪʠʚʘʮʽʶ ʜʦ ʟʘʥʷʪʴ ʟ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ.  

ʋ ʜʘʥʦʤʫ ʮʽʣʴʦʚʦʤʫ ʥʘʧʨʷʤʽ ʥʘʫʢʦʚʮʝʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʶ 

ʝʣʝʢʪʨʦʥʥʦʾ ʘʫʜʽʦ- ʽ ʚʽʜʝʦʧʨʝʟʝʥʪʘʮʽʾ; ʪʝʭʥʦʣʦʛʽʷ ʚʝʙ- ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʷ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʦʨʪʬʦʣʽʦ. 

ʇʽʜ ʯʘʩ ʚʩʽʭ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʽ ʟʤʽʥʠ ʚ ʦʨʛʘʥʽʟʤʘʭ ʣʶʜʝʡ. 

ɿʥʘʯʥʦ ʢʨʘʱʝ ʧʦʯʘʣʦ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʩʝʨʮʝ, ʣʝʛʝʥʽ ʨʦʟʰʠʨʠʣʠʩʴ ʯʝʨʝʟ ʪʨʝʥʫʚʘʥʥʷ ʙʽʛʦʤ, 

ʘʜʞʝ ʢʠʩʝʥʴ ʰʚʠʜʰʝ ʧʦʩʪʫʧʘʚ ʜʦ ʦʨʛʘʥʽʟʤʫ, ʢʽʩʪʢʠ ʪʘ ʤ'ʷʟʠ ʩʪʘʣʠ ʤʽʮʥʽʰʠʤʠ, ʦʨʛʘʥʽʟʤ ʧʦʯʘʚ 

ʢʨʘʱʝ ʩʧʨʠʡʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʰʚʠʜʰʝ ʨʝʘʛʫʚʘʪʠ ʥʘ ʨʽʟʥʽ ʩʠʪʫʘʮʽʾ. ʇʦʢʨʘʱʠʚʩʷ ʩʦʥ ʪʘ 

ʭʘʨʯʫʚʘʥʥʷ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʜʦʨʦʚʠʡ ʢʦʣʽʨ. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʬʽʟʠʯʥʦʤʫ ʚʠʭʦʚʘʥʥʽ ʜʽʪʝʡ ʪʘ 

ʤʦʣʦʜʽ ʩʧʨʠʷʶʪʴ: ʘʢʪʠʚʽʟʘʮʽʾ ʬʽʟʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʯʦʾ ʨʦʙʦʪʠ, ʧʽʜʚʠʱʝʥʥʶ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʜʦ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʟʘʥʷʪʴ ʬʽʟʠʯʥʦʶ ʢʫʣʴʪʫʨʦʶ, ʬʦʨʤʫʶʪʴ ʩʘʤʦʩʪʽʡʥʽʩʪʴ, ʪʚʦʨʯʫ ʘʢʪʠʚʥʽʩʪʴ, 

ʽʥʽʮʽʘʪʠʚʫ, ʧʦʢʨʘʱʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʧʦʣʽʧʰʝʥʥʷ ʟʙʦʢʫ ʟʜʦʨʦʚ'ʷ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʝʥʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʡ ʩʝʢʮʽʡʥʠʭ ʟʘʥʷʪʴ ʜʽʪʝʡ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ.  
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ʐʃʗʍʀ ʇɯɼɺʀʑɽʅʅʗ ʈʆɼʖʏʆʉʊɯ ɼɽɻʈɸɼʆɺɸʅʀʍ ˆʈʋʅʊɯɺ  

ʉʊɽʇʆɺʀʍ ɸɻʈʆʃɸʅɼʐɸʌʊɯɺ 

 

ɻʦʣʦʙʦʨʦʜʴʢʦ ʉ.ʇ. 

ʜʦʢʪʦʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ɼʠʤʦʚ ʆ.ʄ. 

ʢʘʥʜʠʜʘʪ ʩ.-ʛ. ʥʘʫʢ, ʩ.ʥ.ʩ. 

ɯʥʩʪʠʪʫʪ ʟʨʦʰʫʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅ 

ɯʫʪʠʥʩʴʢʘ ɻ.ʆ. 

ʜʦʢʪʦʨ ʙʽʦʣ. ʥʘʫʢ, ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʊʠʪʦʚʘ ʃ.ɺ. 

ʢʘʥʜʠʜʘʪ ʙʽʦʣ. ʥʘʫʢ 

ɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ. ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ 

 

ˆʨʫʥʪʠ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ ʚʽʜʥʦʩʥʦ ʦʜʥʦʨʽʜʥʽ, ʥʘ ʷʢʠʭ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʡ, ʥʘʩʘʤʧʝʨʝʜ, 

ʛʫʤʫʩʫ ʪʘ ʝʣʝʤʝʥʪʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʩʬʦʨʤʫʚʘʣʠʩʴ ʨʽʟʥʽ ʟʘ ʨʦʜʶʯʽʩʪʶ ʪʠʧʠ ˇʨʫʥʪʽʚ. 

ʇʨʦʪʝ ʜʦʚʛʦʪʨʠʚʘʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʫʢʦʚʦ ʥʝʦʙˇʨʫʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʟʝʤʣʝʨʦʙʩʪʚʘ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʨʦʟʦʨʶʚʘʥʥʷʤ ʚʝʣʠʯʝʟʥʠʭ ʧʣʦʱ ʧʨʠʨʦʜʥʠʭ ʩʪʝʧʦʚʠʭ ʣʘʥʜʰʘʬʪʽʚ ʪʘ 

ʧʝʨʝʚʝʜʝʥʥʷʤ ʾʭ ʫ ʨʽʣʣʶ, ʧʨʠʟʚʝʣʦ ʜʦ ʩʫʪʪʻʚʦʛʦ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʥʠʭ ʧʣʦʱ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʚʠʨʦʱʫʶʪʴʩʷ. ɿʛʽʜʥʦ ʜʘʥʠʭ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ 

ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ ʟʘʛʘʣʴʥʘ ʧʦʩʽʚʥʘ ʧʣʦʱʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ 2020 ʨ. 

ʩʪʘʥʦʚʠʣʘ 27973,2 ʪʠʩ. ʛʘ, ʟ ʷʢʠʭ ʟʝʨʥʦʚʽ ʪʘ ʟʝʨʥʦʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʟʘʡʤʘʣʠ 15364,7 ʪʠʩ. ʛʘ 

(54,92%), ʽʟ ʥʠʭ ï 6571,3 (23,49) ʧʰʝʥʠʮʷ ʦʟʠʤʘ ʪʘ ʷʨʘ; ʚʽʜʧʦʚʽʜʥʦ, 2384,9 (8,52) ï ʷʯʤʽʥʴ 

ʷʨʠʡ ʪʘ ʦʟʠʤʠʡ; 5451,3 (19,49) ï ʢʫʢʫʨʫʜʟʘ ʪʘ 957,2 ʪʠʩ. ʛʘ (3,42%) ï ʽʥʰʽ ʟʝʨʥʦʚʽ ʪʘ 

ʟʝʨʥʦʙʦʙʦʚʽ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 ï ʉʪʨʫʢʪʫʨʘ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ 

ʚ ʋʢʨʘʾʥʽ (ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ) 

ʇʦʢʘʟʥʠʢʠ 
1990 ʨ. 2020 ʨ.* 

ʪʠʩ. ʛʘ % ʪʠʩ. ʛʘ % 

ʇʦʩʽʚʥʘ ʧʣʦʱʘ ʩ.-ʛ. ʢʫʣʴʪʫʨ,  

ʫ ʪ.ʯ.: 
32218,0 100,00 27973,2 100,00 

1. ɿʝʨʥʦʚʽ ʪʘ ʟʝʨʥʦʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ  14583,0 45,26 15364,7 54,92 

ʫ ʪ.ʯ.: ʧʰʝʥʠʮʷ ʦʟʠʤʘ ʪʘ ʷʨʘ 5480,0 17,01 6571,3 23,49 

ʢʫʢʫʨʫʜʟʘ 1200,0 3,72 5451,3 19,49 

ʷʯʤʽʥʴ ʷʨʠʡ ʪʘ ʦʟʠʤʠʡ 3003,0 9,32 2384,9 8,52 

ʽʥʰʽ ʟʝʨʥʦʚʽ ʪʘ ʟʝʨʥʦʙʦʙʦʚʽ 4900,0 15,21 957,2 3,42 

2. ʊʝʭʥʽʯʥʽ ʢʫʣʴʪʫʨʠ  3751,0 11,65 9127,6 32,63 

ʫ ʪ.ʯ. ʩʦʥʷʰʥʠʢ  1636,0 5,08 6383,3 22,82 

ʙʫʨʷʢ ʮʫʢʨʦʚʠʡ 1607,0 4,99 218,9 0,78 

ʩʦʷ 93,0 0,29 1340,5 4,79 

ʨʽʧʘʢ ʦʟʠʤʠʡ ʪʘ ʷʨʠʡ 90,0 0,28 1115,2 3,99 

ʽʥʰʽ ʪʝʭʥʽʯʥʽ 325,0 1,01 69,7 0,25 

3. ʂʘʨʪʦʧʣʷ ʪʘ ʦʚʦʯʝ-ʙʘʰʪʘʥʥʽ  1885,0 5,85 1842,4 6,59 

4. ʂʦʨʤʦʚʽ ʢʫʣʴʪʫʨʠ 11999,0 37,24 1638,5 5,86 

* ʇʨʠʤʽʪʢʘ: ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ɸʈ ʂʨʠʤ, 

ʤ. ʉʝʚʘʩʪʦʧʦʣʴ ʪʘ ʯʘʩʪʠʥʠ ʟʝʤʝʣʴ ʫ ʟʦʥʽ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ ʦʙôʻʜʥʘʥʠʭ ʩʠʣ. 

 

ɯʟ ʪʝʭʥʽʯʥʠʭ ʢʫʣʴʪʫʨ ʥʘʡʙʽʣʴʰʫ ʧʦʩʽʚʥʫ ʧʣʦʱʫ ʟʘʡʤʘʣʠ: ʩʦʥʷʰʥʠʢ ï 6383,3 ʪʠʩ. ʛʘ 

(22,82%), ʩʦʷ ï 1340,5 (4,79%) ʪʘ ʨʽʧʘʢ ʦʟʠʤʠʡ ʽ ʷʨʠʡ ï 1115,2 ʪʠʩ. ʛʘ (3,99%). ɿʘʛʘʣʴʥʘ 
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ʧʦʩʽʚʥʘ ʧʣʦʱʘ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ ʫ 1990 ʨʦʮʽ ʩʪʘʥʦʚʠʣʘ 11999,0 ʪʠʩ. ʛʘ (37,24%) ʧʨʦʪʠ 1638,5 

ʪʠʩ. ʛʘ (5,86%) ʚ 2020 ʨʦʮʽ, ʪʦʙʪʦ ʩʢʦʨʦʪʠʣʘʩʷ ʥʘ 10360,5 ʪʠʩ. ʛʘ (86,34%), ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ 

ʙʦʙʦʚʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ, ʯʝʨʝʟ ʱʦ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʥʘ ʫʩʽʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ ʧʦʯʘʣʠ 

ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʪʠʩʷ ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ. 

ɼʦʚʛʦʪʨʠʚʘʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʪʨʫʢʪʫʨʽ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʫʨ ʧʨʠʟʚʝʣʦ 

ʜʦ ʥʘʜʤʽʨʥʦʾ ʨʦʟʦʨʘʥʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʡ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʦʩʠʣʝʥʥʷ ˇʨʫʥʪʦʚʦʾ ʝʨʦʟʽʾ [1, 

ʩ. 47; 2, ʩ. 18]. ɿʘ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʦʨʥʠʭ ʟʝʤʝʣʴ ʫ ʟʦʥʽ ʉʪʝʧʫ 15528,7 ʪʠʩ. ʛʘ, ʚ ʟʚôʷʟʢʫ ʟ 

ʚʠʚʝʜʝʥʥʷʤ ʽʟ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʣʶʮʝʨʥʠ ʽ ʣʶʮʝʨʥʦ-ʟʣʘʢʦʚʠʭ ʪʨʘʚʦʩʫʤʽʰʦʢ, ʧʣʦʱʘ 

ʝʨʦʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʟʨʦʩʣʘ ʜʦ 8362,0 ʪʠʩ. ʛʘ ʘʙʦ 53,8% ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʧʣʦʱʽ ʨʽʣʣʽ. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʦʪʨʠʤʘʥʥʶ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʟʦʥʠ ʉʪʝʧʫ 

ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʭ ʫʨʦʞʘʾʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʻ ʦʧʪʠʤʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʚʥʠʭ 

ʧʣʦʱ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. ʋ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʚʢʘʟʘʥʘ ʧʨʦʙʣʝʤʘ 

ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʣʫʯʝʥʥʷ ʟ ʽʥʪʝʥʩʠʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʜʝʛʨʘʜʦʚʘʥʠʭ ʪʘ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʦʨʥʠʭ ʟʝʤʝʣʴ ʽ ʟʘʣʫʞʝʥʥʷ ʾʭ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʙʦʙʦʚʠʤʠ ʪʨʘʚʘʤʠ ʡ 

ʙʦʙʦʚʦ-ʟʣʘʢʦʚʠʤʠ ʪʨʘʚʦʩʫʤʽʰʢʘʤʠ ʪʘ ʟʘʣʽʩʥʝʥʥʷʤ. 

ʊʦʤʫ ʨʦʟʰʠʨʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʣʶʮʝʨʥʠ ʩʧʨʠʷʪʠʤʝ ʚʽʜʪʚʦʨʝʥʥʶ ʨʦʜʶʯʦʩʪʽ 

ʜʝʛʨʘʜʦʚʘʥʠʭ ʦʨʥʠʭ ʟʝʤʝʣʴ, ʩʫʪʪʻʚʦʤʫ ʟʥʠʞʝʥʥʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ, ʘ ʪʘʢʦʞ ʟʙʦʨʫ ʥʘʡʤʝʥʰ ʝʥʝʨʛʦʻʤʥʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʙʽʣʢʘ. ʎʴʦʤʫ 

ʧʦʚʠʥʥʘ ʧʨʠʜʽʣʷʪʠʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʫʚʘʛʘ. ʌʦʨʤʫʶʯʠ ʧʦʪʫʞʥʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʣʶʮʝʨʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʦʣʦʛʫ ʟ ʛʣʠʙʦʢʠʭ ʰʘʨʽʚ ʨ̌ʫʥʪʫ, ʯʝʨʝʟ ʱʦ ʚʦʥʘ ʤʘʻ ʚʠʩʦʢʫ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ ʽ 

ʟʠʤʦʩʪʽʡʢʽʩʪʴ. ɿʘ ʚʠʨʦʱʫʚʘʥʥʷ ʣʶʮʝʨʥʠ ʥʘ ʢʦʨʤʦʚʽ ʮʽʣʽ ʚ ʤʝʪʨʦʚʦʤʫ ʰʘʨʽ ʧʨʠ ʟʨʦʰʝʥʥʽ ʚ ʢʽʥʮʽ 

ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʜʦ 7,0 ʪ/ʛʘ ʢʦʨʝʥʝʚʦʾ ʤʘʩʠ ʡ ʜʦ 16,4 ʪ/ʛʘ ï ʚ ʢʽʥʮʽ 

ʜʨʫʛʦʛʦ ʨʦʢʫ [3, ʩ. 202]. ʅʘʧʨʠʢʽʥʮʽ ʚʝʛʝʪʘʮʽʾ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʣʶʮʝʨʥʠ ʧʝʨʰʦʛʦ ʨʦʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʷʛʘʻ ʛʣʠʙʠʥʠ 200ï229 ʩʤ, ʚʽʜʧʦʚʽʜʥʦ, ʜʨʫʛʦʛʦ ʨʦʢʫ ï 400ï450 ʽ ʪʨʝʪʴʦʛʦ ï 

550ï600 ʩʤ. ʌʽʢʩʫʶʯʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʣʴʙʦʯʢʦʚʠʭ ʙʘʢʪʝʨʽʡ ʘʟʦʪ ʘʪʤʦʩʬʝʨʠ, ʣʶʮʝʨʥʘ ʚ 

ʫʤʦʚʘʭ ʟʨʦʰʝʥʥʷ ʥʘʢʦʧʠʯʫʻ ʜʦ 250ï300 ʢʛ/ʛʘ ʩʠʤʙʽʦʪʠʯʥʦʛʦ ʘʟʦʪʫ ʽ 120ï150 ʢʛ/ʛʘ ï ʥʘ 

ʥʝʧʦʣʠʚʥʠʭ ʟʝʤʣʷʭ, ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʦ 7,2ï8,7 ʪʘ 3,5ï4,3 ʮ/ʛʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʫ ʚ ʬʦʨʤʽ ʘʤʽʘʯʥʦʾ 

ʩʝʣʽʪʨʠ. 

ɺʠʟʥʘʯʝʥʥʷ ʟʘ ɽ. ɯ. ʐʢʦʥʜʝ ʪʘ ɯ. ɭ. ʂʦʨʦʣʴʦʚʦʶ [4, ʩ. 18ï35] ʚʤʽʩʪʫ ʚ 0ï20 ʩʤ ʪʘ 20ï40 

ʩʤ ʰʘʨʘʭ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʦʛʦ ˇʨʫʥʪʫ ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ɼʇ çɼɻ çʂʦʧʘʥʽè ɯʥʩʪʠʪʫʪʫ 

ʟʨʦʰʫʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅ ʨʽʟʥʠʭ ʬʦʨʤ ʘʟʦʪʫ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 

ʜʚʦʭ ʨʦʢʽʚ ʣʶʮʝʨʥʠ ʥʘ ʥʘʩʽʥʥʷ ʚʤʽʩʪ ʫʩʽʭ ʬʦʨʤ ʘʟʦʪʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʣʘʥʢʘʤʠ ʩʽʚʦʟʤʽʥʠ, 

ʙʫʚ ʥʘʡʚʠʱʠʤ ʽ ʩʢʣʘʜʘʚ: ʟʘʛʘʣʴʥʦʛʦ ï 1006,3ï1428,8 ʤʛ/ʢʛ, ʚʽʜʧʦʚʽʜʥʦ, ʤʽʥʝʨʘʣʴʥʦʛʦ (N ï 

NO3+N ï NH4) ï 24,9ï46,3; ʣʫʞʥʦʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ ï 113,8ï186,0; ʚʘʞʢʦʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ ï 

155,5ï214,4 ʽ ʥʝʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ ï 712,1ï982,1 ʤʛ/ʢʛ ˇʨʫʥʪʫ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 ï ʌʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʘʟʦʪʫ ʚ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʦʤʫ ˇʨʫʥʪʽ 

ɼʇ çɼɻ çʂʦʧʘʥʽè ɯʥʩʪʠʪʫʪʫ ʟʨʦʰʫʚʘʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅ (2018 ʨ.) 

ʃʘʥʢʘ 

ʩʽʚʦʟʤʽʥʠ 

ɻʣʠʙʠʥʘ 

ʰʘʨʫ 

ˇʨʫʥʪʫ, ʩʤ 

ʌʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʘʟʦʪʫ, ʤʛ/ʢʛ 

ʟʘʛʘʣʴʥʠʡ 
ʤʽʥʝʨʘʣʴ-

ʥʠʡ 

ʣʫʞʥʦ-

ʛʽʜʨʦʣʽ-

ʟʦʚʘʥʠʡ 

ʚʘʞʢʦ-

ʛʽʜʨʦ-

ʣʽʟʦʚʘʥʠʡ 

ʥʝʛʽʜʨʦ-

ʣʽʟʦʚʘʥʠʡ 

ʃʶʮʝʨʥʘ 
0ï20 1428,8 46,3 186,0 214,4 982,1 

20ï40 1006,3 24,9 113,8 155,5 712,1 

ʇʰʝʥʠʮʷ 

ʦʟʠʤʘ 

0ï20 1176,0 19,2 121,2 179,7 855,9 

20ï40 892,0 21,1 95,1 132,6 643,2 

ʉʦʥʷʰ-

ʥʠʢ 

0ï20 1123,0 22,3 110,7 168,4 821,6 

20ï40 834,0 12,6 81,6 127,1 612,7 

ʇʘʨ 

ʯʦʨʥʠʡ 

0ï20 1231,0 39,4 146,4 170,8 874,4 

20ï40 917,0 25,1 99,5 134,3 658,1 
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ʅʘʡʙʽʣʴʰʝ ʥʘʢʦʧʠʯʝʥʥʷ ʫʩʽʭ ʬʦʨʤ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ ʚʽʜʙʫʚʘʣʦʩʴ ʟʘ ʽʥʦʢʫʣʷʮʽʾ ʥʘʩʽʥʥʷ 

ʣʶʮʝʨʥʠ ɽʢʦʚʽʪʘʣʦʤ ï ʥʦʚʠʤ ʢʦʤʧʣʝʢʩʥʠʤ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʧʨʝʧʘʨʘʪʦʤ ʥʘ ʦʩʥʦʚʽ ʩʠʤʙʽʦʪʠʯʥʠʭ ʘʟʦʪʬʽʢʩʫʚʘʣʴʥʠʭ ʪʘ ʬʦʩʬʘʪʤʦʙʽʣʽʟʫʚʘʣʴʥʠʭ ʙʘʢʪʝʨʽʡ, 

ʥʝʰʢʽʜʣʠʚʠʭ ʜʣʷ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ, ʩʪʚʦʨʝʥʠʤ ʚ ɯʥʩʪʠʪʫʪʽ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ 

ʽʤ. ɼ. ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ. ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʫ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʦʤʫ ˇʨʫʥʪʽ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʘ ʣʫʞʥʦʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ ʘʟʦʪʫ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʣʘʥʮʽ ʩʽʚʦʟʤʽʥʠ ʣʶʮʝʨʥʠ 

ʜʦʟʚʦʣʷʻ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʦʪʨʠʤʫʚʘʪʠ ʚ ʫʤʦʚʘʭ ʧʨʠʨʦʜʥʦʛʦ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ (ʙʝʟ ʟʨʦʰʝʥʥʷ) ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʽ ʫʨʦʞʘʾ ʟʝʨʥʦʚʠʭ ʢʦʣʦʩʦʚʠʭ ʢʫʣʴʪʫʨ, 

ʨʽʧʘʢʫ ʦʟʠʤʦʛʦ ʪʘ ʩʦʥʷʰʥʠʢʫ. 

ʊʦʤʫ ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʣʶʮʝʨʥʠ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ 

ʚʠʭʦʜʫ ʟʽ ʩʢʣʘʜʥʦʛʦ ʩʪʘʥʦʚʠʱʘ, ʱʦ ʩʢʣʘʣʦʩʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʫ ʬʝʨʤʝʨʩʴʢʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʪʘ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ ʧʽʜʟʦʥʠ ʇʽʚʜʝʥʥʦʛʦ ʉʪʝʧʫ ʚ ʧʣʘʥʽ ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʰʠʨʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʣʶʮʝʨʥʠ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 

ʰʣʷʭʽʚ ʚʠʭʦʜʫ ʟʽ ʩʢʣʘʜʥʦʛʦ ʩʪʘʥʦʚʠʱʘ, ʱʦ ʩʢʣʘʣʦʩʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʫ 

ʜʨʽʙʥʦʪʦʚʘʨʥʠʭ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʪʘ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ ʧʽʜʟʦʥʠ ʇʽʚʜʝʥʥʦʛʦ 

ʉʪʝʧʫ ʋʢʨʘʾʥʠ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʩʽʚʥʦʾ ʧʣʦʱʽ ʦʜʥʦʚʠʜʦʚʠʭ ʧʦʩʽʚʽʚ ʣʶʮʝʨʥʠ ʩʧʨʠʷʪʠʤʝ 

ʽʩʪʦʪʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ, ʜʦʟʚʦʣʠʪʴ ʩʫʪʪʻʚʦ ʫʧʦʚʽʣʴʥʠʪʠ ʢʘʪʘʩʪʨʦʬʽʯʥʽ 

ʪʝʤʧʠ ʜʝʛʨʘʜʘʮʽʾ ʟʝʤʝʣʴ, ʤʘʪʠ ʢʨʘʱʽ ʧʦʧʝʨʝʜʥʠʢʠ ʜʣʷ ʟʝʨʥʦʚʠʭ, ʦʚʦʯʝʚʠʭ ʽ ʪʝʭʥʽʯʥʠʭ 

ʢʫʣʴʪʫʨ ʪʘ ʟʙʘʣʘʥʩʫʚʘʪʠ ʨʘʮʽʦʥʠ ʫʩʽʭ ʚʠʜʽʚ ʪʚʘʨʠʥ ʟʘ ʧʝʨʝʪʨʘʚʥʠʤ ʧʨʦʪʝʾʥʦʤ, ʦʩʦʙʣʠʚʦ ʚ 

ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʛʦʜʽʚʣʽ ʭʫʜʦʙʠ. ʇʦʨʷʜ ʽʟ ʮʠʤ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʣʶʮʝʨʥʠ ʚ ʽʩʥʫʶʯʠʭ 

ʩʽʚʦʟʤʽʥʘʭ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʜʦʩʷʛʘʪʠʤʝʪʴʩʷ ʝʢʦʥʦʤʽʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ. 
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ɺʇʃʀɺ ʈɽʊɸʈɼɸʅʊɯɺ ʅɸ ʌʆʈʄʋɺɸʅʅʗ ʋʈʆɾɸʁʅʆʉʊɯ ʅɸʉɯʅʅʗ ʉʆɰ ɺ 

ʋʄʆɺɸʍ ʃɯʉʆʉʊɽʇʋ ʇʈɸɺʆɹɽʈɽɾʅʆɻʆ 

 

ɻʦʣʦʚʝʥʴʢʦ ʖ.ʆ. 

ʘʩʧʽʨʘʥʪʢʘ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʢ.ʩ.-ʛ.ʥ., ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ  

ʂʦʙʘʢ ʉ.ʗ. 

ɯʥʩʪʠʪʫʪ ʢʦʨʤʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʜʽʣʣʷ ʅɸɸʅ,  

 

ʉʦʷ ï ʦʩʥʦʚʥʘ ʟʝʨʥʦʙʦʙʦʚʘ ʢʫʣʴʪʫʨʘ ʩʚʽʪʫ, ʷʢʘ ʤʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʠʢʦʨʠʩʪʘʥʥʷ: 

ʭʘʨʯʦʚʠʡ, ʢʦʨʤʦʚʠʡ, ʪʝʭʥʽʯʥʠʡ, ʤʝʜʠʯʥʠʡ ʪʦʱʦ [1]. ʆʩʦʙʣʠʚʽʩʪʶ ʢʫʣʴʪʫʨʠ ʻ ʟʜʘʪʥʽʩʪʴ 

ʝʬʝʢʪʠʚʥʦ ʬʽʢʩʫʚʘʪʠ ʙʽʦʣʦʛʽʯʥʠʡ ʘʟʦʪ, ʘ ʾʾ ʥʘʩʽʥʥʷ ʻ ʜʞʝʨʝʣʦʤ ʜʦʙʨʝ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʟʘ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ ʽ ʚʤʽʩʪʦʤ ʙʽʣʢʘ, ʦʣʽʾ, ʚʫʛʣʝʚʦʜʽʚ, ʬʝʨʤʝʥʪʽʚ, ʚʽʪʘʤʽʥʽʚ ʡ ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ [2]. 

ɿʛʽʜʥʦ ʙʘʟʠ ʜʘʥʠʭ ʋʢʨʘʾʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʘʥʽ 

ʱʦʜʦ 873 ʩʦʨʪʽʚ ʩʦʾ ʢʫʣʴʪʫʨʥʦʾ, ʟʘʷʚʢʠ ʥʘ ʷʢʽ ʧʦʜʘʚʘʣʠʩʴ ʟ 1927 ʨ. ʽ ʜʦʪʝʧʝʨ. ɺ ɼʝʨʞʘʚʥʦʤʫ 

ʨʝʻʩʪʨʽ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʩʪʘʥʦʤ ʥʘ 2021 ʨʽʢ ʥʘʣʽʯʫʻʪʴʩʷ  

286 ʩʦʨʪʽʚ ʩʦʾ, ʟ ʷʢʠʭ 123 ʩʦʨʪʠ ʚʽʪʯʠʟʥʷʥʦʾ ʩʝʣʝʢʮʽʾ [3].  

ʉʪʨʫʢʪʫʨʘ ʩʦʨʪʽʚ ʩʦʾ ʜʝʤʦʥʩʪʨʫʻ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʽʥʦʟʝʤʥʠʭ ʩʦʨʪʽʚ 

ʥʘʜ ʚʽʪʯʠʟʥʷʥʠʤ. ʎʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʫʤʦʚʣʝʥʦ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ 

ʽʥʦʟʝʤʥʠʤʠ ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ ʪʘ ʟʘʥʝʩʝʥʥʷ ʾʭ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ 

ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʧʝʨʝʚʠʱʫʶʪʴ ʯʘʩʪʢʫ ʩʦʨʪʽʚ ʚʽʪʯʠʟʥʷʥʦʾ ʩʝʣʝʢʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʫ 

2018 ʨʦʮʽ ʯʘʩʪʢʘ ʚʽʪʯʠʟʥʷʥʠʭ ʩʦʨʪʽʚ ʩʪʘʥʦʚʠʣʘ 61,0 %, ʪʦʜʽ ʷʢ ʫ 2021 ï 43,0 %. 

ʇʦʰʠʨʝʥʥʷ ʩʦʾ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʽʦʣʦʛʽʾ ʩʦʨʪʫ ʪʘ ʫʤʦʚ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʮʠʭ ʜʚʦʭ ʬʘʢʪʦʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽ ʩʦʨʪʦʚʘ ʧʦʣʽʪʠʢʘ ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ [4, ʩ. 98]. 

ɸʢʘʜʝʤʽʢ ʅɸɸʅ ʇʝʪʨʠʯʝʥʢʦ ɺ.ʌ. [5] ʟʘʟʥʘʯʘʻ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʩʦʨʪʽʚ ʩʦʾ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʫʯʘʩʥʠʭ ʤʦʜʝʣʝʡ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʨʦʱʫʚʘʥʥʷ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʬʦʨʤʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʦʨʪʽʚ ʩʦʾ ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʩʫʯʘʩʥʦʾ ʩʦʨʪʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ. 

ʊʝʦʨʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʾ ʟʘʣʠʰʘʪʠʤʝʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʚʠʭʦʜʫ ʥʝʦʙʭʽʜʥʦʾ 

ʣʶʜʠʥʽ ʧʨʦʜʫʢʮʽʾ (ʥʘʩʽʥʥʷ, ʙʽʣʢʘ, ʦʣʽʾ), ʩʢʦʨʦʯʝʥʥʷ ʨʦʟʨʠʚʫ ʤʽʞ ʧʦʪʝʥʮʽʡʥʦʶ ʪʘ ʨʝʘʣʴʥʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʨʦʩʣʠʥ [4, ʩ. 99].  

ʅʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ 

ʽ ʩʦʾ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ ʩʠʥʪʝʪʠʯʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢ 

ʟʘʩʦʙʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʧʨʷʤʦʚʘʥʦ 

ʨʝʛʫʣʶʚʘʪʠ ʥʘʡʚʘʞʣʠʚʽʰʽ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʽʟʤʽ ʨʦʩʣʠʥʠ, ʥʘʡʧʦʚʥʽʰʝ ʨʝʘʣʽʟʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʩʦʨʪʫ [6, 7]. 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʦʨʪʽʚ ʩʦʾ ʟʘ ʜʽʾ 

ʨʽʩʪʨʝʛʫʣʶʶʯʠʭ ʨʝʯʦʚʠʥ ʧʨʦʚʦʜʠʣʠ ʚʧʨʦʜʦʚʞ 2020 ʨʦʢʫ ʥʘ ʩʽʨʠʭ ʣʽʩʦʚʠʭ 

ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʠʭ ˇʨʫʥʪʘʭ  ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ɯʥʩʪʠʪʫʪʫ ʢʦʨʤʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʇʦʜʽʣʣʷ ʅɸɸʅ (ʩ. ɹʦʭʦʥʠʢʠ, ɺʽʥʥʠʮʴʢʠʡ ʨʘʡʦʥ, ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ), ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʧʽʚʥʽʯʥʦʾ ʧʨʦʚʽʥʮʽʾ ʧʨʘʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ 

ʜʣʷ ʟʦʥʠ ʃʽʩʦʩʪʝʧʫ ʩʦʨʪʠ ʩʦʾ: ɸʟʠʤʫʪ (ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʡ, ʩʝʣʝʢʮʽʾ ɯʥʩʪʠʪʫʪʫ ʢʦʨʤʽʚ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʜʽʣʣʷ ʅɸɸʅ) ʪʘ ʇʘʣʣʘʜʘ (ʩʝʨʝʜʥʴʦʨʘʥʥʴʦʩʪʠʛʣʠʡ, ʩʝʣʝʢʮʽʾ 

ɯʥʩʪʠʪʫʪʫ ʢʦʨʤʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʇʦʜʽʣʣʷ ʅɸɸʅ). ʋ ʬʘʟʫ ʙʫʪʦʥʽʟʘʮʽʾ (BBCH 50ï

59) ʚʥʦʩʠʣʠ ʪʘʢʽ ʨʽʩʪʨʝʛʫʣʶʶʯʽ ʨʝʯʦʚʠʥʠ (ʨʝʪʘʨʜʘʥʪʠ): ʤʝʧʽʢʚʘʪῐʭʣʦʨʠʜ ʚ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 0,5; 

0,75; 1,0 % ʨʦʟʯʠʥ; ʧʘʢʣʦʙʫʪʨʘʟʦʣ 0,025; 0,05; 0,1; 0,15 % ʨʦʟʯʠʥ ʪʘ ʝʪʝʬʦʥ 0,2; 0,3; 0,4; 0,5 % 

ʨʦʟʯʠʥ.  

ɺʩʪʘʥʦʚʣʝʥʦ ʩʦʨʪʦʚʫ ʨʝʘʢʮʽʶ ʨʦʩʣʠʥ ʩʦʾ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ ʪʘ ʛʨʫʧʫ 

ʨʝʪʘʨʜʘʥʪʽʚ.  
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ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʫʨʦʞʘʡʥʦʩʪʽ 2,41ï3,24 ʪ/ʛʘ ʫ ʩʦʨʪʫ ɸʟʠʤʫʪ ʙʫʣʠ ʚʽʜʤʽʯʝʥʽ ʟʘ 

ʚʥʝʩʝʥʥʷ ʧʘʢʣʦʙʫʪʨʘʟʦʣʫ ʚ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʇʘʣʣʘʜʘ ʮʽ ʧʦʢʘʟʥʠʢʠ  

ʩʪʘʥʦʚʠʣʠ 2,53ï3,08 ʪ/ʛʘ. ʋ ʩʦʨʪʫ ɸʟʠʤʫʪ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʫʨʦʞʘʡʥʦʩʪʽ (3,24 ʪ/ʛʘ) 

ʚʽʜʤʽʯʝʥʽ ʟʘ ʚʥʝʩʝʥʥʷ 0,05 % ʨʦʟʯʠʥʫ ʧʘʢʣʦʙʫʪʨʘʟʦʣʫ, ʫ ʩʦʨʪʫ ʇʘʣʣʘʜʘ (3,08 ʪ/ʛʘ)  ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ 0,1 % ʨʦʟʯʠʥʫ ʧʘʢʣʦʙʫʪʨʘʟʦʣʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʧʽʢʚʘʪ-ʭʣʦʨʠʜʫ ʪʘ ʝʪʝʬʦʥʫ 

ʚʠʷʚʠʣʦʩʷ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʟʘʙʝʟʧʝʯʠʣʦ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʩʦʾ ʩʦʨʪʫ ɸʟʠʤʫʪ 

ʚʽʜʧʦʚʽʜʥʦ (2,14ï2,65 ʪ/ʛʘ) ʪʘ (1,96 2,54 ʪ/ʛʘ);  ʩʦʨʪʫ ʇʘʣʣʘʜʘ  (1,96ï2,26 ʪ/ʛ) ʪʘ (2,00ï2,71 

ʪ/ʛʘ).    

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʫʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʫ ɸʟʠʤʫʪ (2,65 ʪ/ʛʘ) ʟʘʙʝʟʧʝʯʠʚ 1,0 % 

ʨʦʟʯʠʥ ʤʝʧʽʢʚʘʪ-ʭʣʦʨʠʜʫ ʪʘ (2,54 ʪ/ʛʘ) 0,4 % ʨʦʟʯʠʥ ʝʪʝʬʦʥʫ; ʫ ʩʦʨʪʫ ʇʘʣʣʘʜʘ  (2,26 ʪ/ʛʘ) ʟʘ 

ʚʥʝʩʝʥʥʷ 1,0 % ʨʦʟʯʠʥʫ ʤʝʧʽʢʚʘʪ-ʭʣʦʨʠʜʫ ʪʘ (2,71 ʪ/ʛʘ) 0,4 % ʨʦʟʯʠʥʫ ʝʪʝʬʦʥʫ. 

ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʻ ʚʠʣʷʛʘʥʥʷ ʧʦʩʽʚʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʱʦ 

ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʙʘʛʘʪʴʦʭ ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʽ ʜʦʩʣʽʜʥʠʢʽʚ. ʉ.ʇ. ʃʠʬʝʥʢʦ, ʄ.ɸ. ʃʠʪʚʠʥʝʥʢʦ, ɺ.ɺ. 

ʄʦʨʛʫʥ, ɸ.ɯ. ʅʦʩʘʪʦʚʩʴʢʠʡ, ʌ.ʄ. ʇʨʫʮʢʦʚ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʠʣʷʛʘʥʥʷ  ʮʝ ʬʽʟʽʦʣʦʛʽʯʥʘ 

ʨʝʘʢʮʽʷ ʨʦʩʣʠʥ ʥʘ ʧʝʚʥʽ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʩʘʤʝ: ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ, ʥʝʜʦʩʪʘʪʥʷ 

ʢʽʣʴʢʽʩʪʴ ʩʚʽʪʣʘ, ʥʘʜʣʠʰʢʦʚʝ ʘʟʦʪʥʝ ʞʠʚʣʝʥʥʷ, ʭʚʦʨʦʙʠ, ʩʠʣʴʥʽ ʚʽʪʨʠ. ʇʨʦʪʝ ʚʠʟʥʘʯʘʣʴʥʠʤ 

ʬʘʢʪʦʨʦʤ ʩʪʽʡʢʦʩʪʽ ʩʦʨʪʽʚ ʜʦ ʚʠʣʷʛʘʥʥʷ ʻ ʚʠʩʦʪʘ ʨʦʩʣʠʥ, ʘʥʘʪʦʤʽʯʥʘ ʙʫʜʦʚʘ ʩʪʝʙʣʘ ʽ 

ʛʝʥʝʪʠʯʥʘ ʦʩʥʦʚʘ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʩʪʨʝʛʫʣʶʶʯʠʭ ʨʝʯʦʚʠʥ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʩʪʽʡʢʦʩʪʽ 

ʨʦʩʣʠʥ ʜʦ ʚʠʣʷʛʘʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚ ʟʘʪʨʠʤʮʽ ʨʦʩʪʫ ʩʪʝʙʣʘ ʧʨʠ ʡʦʛʦ ʦʜʥʦʯʘʩʥʦʤʫ 

ʧʦʪʦʚʱʝʥʥʽ [8]. 

ɺʽʜʦʤʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʪʘʨʜʘʥʪʽʚ ʟʫʤʦʚʣʶʻ ʛʘʣʴʤʫʚʘʥʥʷ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ, 

ʟʤʝʥʰʫʻ ʤʘʩʫ ʣʠʩʪʢʽʚ ʪʘ ʩʪʝʙʣʘ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʝʙʣʘ ʪʘ ʢʦʨʝʥʝʚʦʾ 

ʰʠʡʢʠ, ʱʦ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ ʜʦ ʚʠʣʷʛʘʥʥʷ [9]. 

ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʬʘʟʫ ʥʘʣʠʚʫ ʥʘʩʽʥʥʷ (BBCH 80ï85) ʫ ʩʦʨʪʽʚ 

ɸʟʠʤʫʪ ʽ ʇʘʣʣʘʜʘ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʚʠʣʷʛʘʥʥʷ ʧʦʩʽʚʽʚ. ɺʠʣʷʛʘʥʥʷ ʧʦʩʽʚʽʚ ʩʦʾ ʥʘ ʢʦʥʪʨʦʣʽ (ʙʝʟ 

ʚʥʝʩʝʥʥʷ ʨʽʩʪʨʝʛʫʣʶʶʯʠʭ ʨʝʯʦʚʠʥ) ʙʫʣʦ ʩʠʣʴʥʠʤ (2 ʙʘʣʠ), ʱʦ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʠʣʦ 

ʤʝʭʘʥʽʟʦʚʘʥʝ ʟʙʠʨʘʥʥʷ. ʅʘ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʟʘ ʚʥʝʩʝʥʥʷ ʯʝʪʚʝʨʪʠʥʥʠʭ ʘʤʦʥʽʻʚʠʭ ʩʧʦʣʫʢ 

(ʤʝʧʽʢʚʘʪ-ʭʣʦʨʠʜʫ) 1,0 % ʨʦʟʯʠʥʫ ʫ ʩʦʨʪʽʚ ɸʟʠʤʫʪ ʪʘ ʇʘʣʣʘʜʘ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʩʣʘʙʢʝ 

ʚʠʣʷʛʘʥʥʷ ʨʦʩʣʠ (4 ʙʘʣʠ), ʪʦʜʽ ʷʢ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 0,5 ʪʘ 0,75 % ʨʦʟʯʠʥʫ ʤʝʧʽʢʚʘʪ-ʭʣʦʨʠʜʫ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʝʨʝʜʥʻ ʚʠʣʷʛʘʥʥʷ ʧʦʩʽʚʽʚ (3 ʙʘʣʠ). ɺʥʝʩʝʥʥʷ ʪʨʠʘʟʦʣʧʦʭʽʜʥʦʾ ʛʨʫʧʠ 

ʨʝʪʘʨʜʘʥʪʽʚ, ʘ ʩʘʤʝ ï ʧʘʢʣʦʙʫʪʨʘʟʦʣʫ ʧʦʧʝʨʝʜʠʣʦ ʩʠʣʴʥʝ ʚʠʣʷʛʘʥʥʷ ʨʦʩʣʠʥ ʥʘ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ 

ʜʦʩʣʽʜʫ, ʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʮʽʥʶʚʘʣʦʩʷ ʚ 4 ʙʘʣʠ, ʟʦʢʨʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 0,05 % ʨʦʟʯʠʥʫ ʫ ʩʦʨʪʫ 

ɸʟʠʤʫʪ ʪʘ 0,1 % ʨʦʟʯʠʥʫ ʫ ʩʦʨʪʫ ʇʘʣʣʘʜʘ ʚʠʣʷʛʘʥʥʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ʅʘ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ, 

ʜʝ ʧʨʦʚʦʜʠʣʠ ʦʙʨʦʙʢʫ ʧʦʩʽʚʽʚ ʩʦʾ ʝʪʠʣʝʥʧʨʦʜʫʮʝʥʪʦʤ ʝʪʝʬʦʥʦʤ 0,4 % ʨʦʟʯʠʥʦʤ ʫ ʩʦʨʪʽʚ 

ɸʟʠʤʫʪ ʪʘ ʇʘʣʣʘʜʘ ʚʠʣʷʛʘʥʥʷ ʧʦʩʽʚʽʚ ʙʫʣʦ ʩʣʘʙʢʝ (4 ʙʘʣʠ). ʅʘ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ, ʜʝ 

ʚʠʚʯʘʣʘʩʴ ʜʽʷ 0,3 % ʨʦʟʯʠʥʫ ʪʘ 0,4 % ʨʦʟʯʠʥʫ ʝʪʝʬʦʥʫ ʫ ʩʦʨʪʫ ɸʟʠʤʫʪ ʚʠʣʷʛʘʥʥʷ 

ʦʮʽʥʶʚʘʣʦʩʷ ʚ 4 ʙʘʣʠ, ʪʦʜʽ ʷʢ ʫ ʩʦʨʪʫ ʇʘʣʣʘʜʘ ʚʠʣʷʛʘʥʥʷ ʨʦʩʣʠʥ ʙʫʣʦ ʩʝʨʝʜʥʽʤ (3 ʙʘʣʠ). 

ʅʝʟʥʘʯʥʝ ʚʠʣʷʛʘʥʥʷ (4 ʙʘʣʠ) ʫ ʩʦʨʪʽʚ ɸʟʠʤʫʪ ʪʘ ʇʘʣʣʘʜʘ ʪʘʢʦʞ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʟʘ ʚʥʝʩʝʥʥʷ 

0,2 ʪʘ 0,5 % ʝʪʝʬʦʥʫ. 

ʆʪʞʝ, ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʘʢʣʦʙʫʪʨʘʟʦʣʫ ʫ ʬʘʟʫ 

ʙʫʪʦʥʽʟʘʮʽʾ (BBCH 50ï59) ʟʘʙʝʟʧʝʯʫʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʩʦʾ ʪʘ 

ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʤʘʢʩʠʤʘʣʴʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ 3,24 ʪ/ʛʘ ʫ ʩʦʨʪʫ ɸʟʠʤʫʪ ʧʨʠ 

ʚʥʝʩʝʥʥʽ 0,05 % ʨʦʟʯʠʥ ʪʘ 3,08 ʪ/ʛʘ ʫ ʩʦʨʪʫ ʇʘʣʣʘʜʘ ʟʘ 0,1 % ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ, 

ʱʦ ʥʘ 71,4 % ʪʘ 63,0 % ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (1,89 ʪ/ʛʘ). 
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ʄɽʊɸʌɯɿʀʏʅɯ ɸʉʇɽʂʊʀ ɺɯʁʅʀ ʋ ɸ. ʄʆɿʃɯ 

 

ɻʦʨʙʫʣʷ ʆ.ɸ. 
ʚʠʢʣʘʜʘʯ ʩʫʩʧʽʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ  

ɺʽʜʦʢʨʝʤʣʝʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ  

çɻʽʨʥʠʯʦ-ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ  

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫè 

 

ʆʩʢʽʣʴʢʠ ʣʶʜʠʥʘ ʽʩʪʦʪʘ ʚʽʣʴʥʘ, ʚʦʥʘ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʩʚʦʾʤ ʦʪʦʯʝʥʥʷʤ, ʘ 

ʪʦʤʫ, ʜʣʷ ʧʦʰʫʢʫ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ çʯʦʤʫ ʣʶʜʠʥʘ ʚʝʜʝ ʚʽʡʥʫ?è, ɸ. ʄʦʟʣʽ ʥʘʚʦʜʠʪʴ ʩʣʦʚʘ 

ʃ. ʇʝʽʢʦʬʬʘ: çʣʶʜʠʥʘ ʥʝ ʪʽʣʴʢʠ ʚʽʣʴʥʘ, ʚʦʥʘ ʪʘʢ ʩʘʤʦ ʻ ʧʨʦʜʫʢʪʦʤ ʩʚʦʻʾ ʚʦʣʽ, ʧʨʦʜʫʢʪʦʤ 

ʩʚʦʛʦ ʽʥʪʝʣʝʢʪʫè [5, ʩ. 73]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʣʶʜʠʥʘ ʚʩʝ ʞ ʻ ʯʘʩʪʠʥʦʶ ʮʴʦʛʦ ʫʥʽʚʝʨʩʫʤʫ, ʪʦʤʫ ʾʾ 

ʧʦʚʝʜʽʥʢʘ ʯʘʩʪʢʦʚʦ ʥʘʛʘʜʫʻ ʩʦʙʦʶ ʧʦʚʝʜʽʥʢʫ ʝʣʝʤʝʥʪʘʨʥʦʾ ʯʘʩʪʠʥʢʠ, ʪʦʙʪʦ, ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʧʝʚʥʠʡ ʜʝʪʝʨʤʽʥʽʟʤ. ʇʨʠʡʥʷʪʪʷ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ ʦʙʫʤʦʚʣʶʻ ʚʠʩʥʦʚʢʠ, 

ʟʛʽʜʥʦ ʟ ʷʢʠʤʠ ʣʶʜʠʥʘ ʧʦʚʥʽʩʪʶ ʚʢʣʶʯʝʥʘ ʚ ʩʠʩʪʝʤʫ ʧʨʠʯʠʥ ʽ ʥʘʩʣʽʜʢʽʚ ɺʩʝʩʚʽʪʫ, ʪʦʤʫ ʙʫʜʴ-

ʷʢʘ ʚʽʣʴʥʘ ʚʦʣʷ ʥʝ ʻ ʤʦʞʣʠʚʦʶ. ʊʘʢʘ ʚʢʣʶʯʝʥʽʩʪʴ ʚ ʞʦʨʩʪʢʫ ʢʘʫʟʘʣʴʥʫ ʩʠʩʪʝʤʫ ʧʝʨʝʜʙʘʯʘʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʜʘʪʥʦʩʪʽ ʚʧʣʠʚʘʪʠ ʥʘ ʚʣʘʩʥʫ ʜʦʣʶ, ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʡʥʠ. ɿ 

ʪʘʢʦʾ ʣʦʛʽʢʠ ʚʠʧʣʠʚʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʽʡʥʘ ï ʥʝʦʙʭʽʜʥʝ ʷʚʠʱʝ. 

ɺʽʨʫʚʘʥʥʷ ï ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʷʚʠʱʘ, ʤʝʥʪʘʣʴʥʽ ʩʫʪʥʦʩʪʽ, ʷʢʽ ʤʠ ʧʨʠʡʤʘʻʤʦ, ʚʠʚʯʘʻʤʦ ʽ 

ʧʨʦ ʷʢʽ ʨʦʟʤʽʨʢʦʚʫʻʤʦ. ɺʽʨʫʚʘʥʥʷ ʪʘʢ ʩʘʤʦ ʧʨʦʜʫʢʪ ʥʘʰʦʛʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʚʽʜʦʢʨʝʤʣʝʥʽ 

ʚʽʜ ʦʧʝʨʘʮʽʡ ʧʨʦʪʽʢʘʶʪʴ ʚ ʤʝʨʝʞʽ ʥʝʡʨʦʥʽʚ. ʉʪʨʦʛʦ ʢʘʞʫʯʠ, ʜʝʪʝʨʤʽʥʽʟʤ ʥʝ ʨʦʙʠʪʴ ʟ ʚʽʡʥʠ 

ʚʠʢʣʶʯʥʦ ʣʶʜʩʴʢʝ ʷʚʠʱʝ, ʣʶʜʠʥʘ ʪʫʪ ʧʨʦʩʪʦ ʚʠʪʨʘʪʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʥʝ ʤʘʻ ʚʠʙʦʨʫ. 

ɺʽʡʥʘ, ʪʘʢʠʤ ʯʠʥʦʤ, ʤʘʻ ʤʝʪʘʬʽʟʠʯʥʫ ʩʫʪʥʽʩʪʴ. ʋ ʜʝʪʝʨʤʽʥʦʚʘʥʦʤʫ ɺʩʝʩʚʽʪʽ ʙʝʟ ʩʦʚʽʩʪʽ, 

ʧʝʨʝʢʦʥʘʥʴ ʘʙʦ ʮʽʣʝʡ, ʚʽʡʥʘ ʻ ʚʠʢʣʶʯʥʦ ʬʦʨʤʦʶ ʧʦʚʝʜʽʥʢʠ, ʚʠʢʣʠʢʘʥʦʾ ʧʦʧʝʨʝʜʥʽʤʠ 

ʬʽʟʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ɼʝʪʝʨʤʽʥʽʟʤ ʪʘʢʦʞ ʚʽʜʭʠʣʷʻ ʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ ʷʢʦʩʴ ʟʤʽʥʠʪʠ ʩʚʦʶ 

ʧʦʚʝʜʽʥʢʫ, ʱʦʙ ʚʠʢʣʶʯʠʪʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʡʥʠ. ɿʥʘʥʥʷ, ʪʘʢʠʤ ʯʠʥʦʤ, ʧʦʚʥʽʩʪʶ ʤʘʨʥʽ, 

ʦʩʢʽʣʴʢʠ ʟʥʘʥʥʷ ʧʨʠʯʠʥ ʽ ʫʤʦʚ ʥʝ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʚʽʡʥʠ. 

ʗʢʱʦ ʜʝʪʝʨʤʽʥʽʟʤ ʧʨʠʡʤʘʻ ʫʤʦʚʠ ʢʘʫʟʘʣʴʥʦʾ ʩʠʣʠ ʽʜʝʡ (ʩʠʩʪʝʤʠ ʚʽʨʫʚʘʥʴ), ʪʦ ʩʧʨʦʙʠ 

ʧʨʠʧʠʥʠʪʠ ʘʙʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʽʡʥʫ ʩʪʘʶʪʴ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʣʠʚʠʤʠ. ʆʜʥʘʢ ʙʽʣʴʰʽʩʪʴ ʪʝʦʨʽʡ 

ʜʝʪʝʨʤʽʥʽʟʤʫ ʚʩʝ ʞ ʟʙʝʨʽʛʘʶʪʴ ʚʯʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʣʶʜʩʴʢʽ ʜʫʤʢʠ ï ʧʨʦʜʫʢʪ ʟʦʚʥʽʰʥʽʭ ʩʠʣ: 

ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ ʚʠʟʥʘʯʘʻ ʜʫʤʢʠ, ʪʽʣʦ ʚʠʟʥʘʯʘʻ ʛʦʣʦʚʥʠʡ ʤʦʟʦʢ, ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ ʚʠʟʥʘʯʘʻ 

ʪʽʣʦ. 

ʋ ʩʬʝʨʫ ʪʝʦʨʽʡ ʜʝʪʝʨʤʽʥʽʟʤʫ ʚʽʜʥʦʩʷʪʴ ʪʘʢʦʞ ʽ ʚʝʨʩʽʶ ʧʨʦ ʧʝʨʤʘʥʝʥʪʥʫ ʚʽʡʥʫ ï 

çʮʠʢʣʽʯʥʠʡ ʧʽʜʭʽʜè, ʷʢʠʡ ʦʧʠʩʫʻ ʚʽʡʥʫ ʷʢ ʧʝʨʽʦʜʠʯʥʝ ʷʚʠʱʝ, ʱʦ ʫʪʨʫʜʥʷʻ ʣʶʜʩʴʢʝ ʞʠʪʪʷ, ʷʢ 

ʥʝʦʙʭʽʜʥʫ ʭʦʯʘ ʡ ʪʨʘʛʽʯʥʫ ʯʘʩʪʠʥʫ ʞʠʪʪʷ. 

ʄʝʪʘʬʽʟʠʯʥʽ ʽʜʝʾ ʥʝ ʧʨʦʩʪʦ ʘʙʩʪʨʘʢʪʥʽ ʬʽʣʦʩʦʬʩʴʢʽ ʜʫʤʢʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʥʽʷʢʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʨʝʘʣʴʥʦʩʪʽ, ʚʦʥʠ ʻ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʣʶʜʩʴʢʦʾ ʧʦʚʝʜʽʥʢʠ. 

ɸʜʞʝ ʣʶʜʠ ʜʽʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʾʭ ʧʝʨʝʢʦʥʘʥʴ ʽ ʧʝʨʝʜʫʤʦʚ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʥʝ ʟʘʣʝʞʥʦ 

ʚʽʜ ʪʦʛʦ, ʯʠ ʻ ʜʘʥʽ ʧʝʨʝʢʦʥʘʥʥʷ ʩʢʣʘʜʥʠʤʠ ʚ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ. ʂʨʽʤ ʪʦʛʦ, ʤʝʪʘʬʽʟʠʯʥʽ 

ʧʝʨʝʢʦʥʘʥʥʷ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʚʩʽʭ ʽʜʝʦʣʦʛʽʡ, ʽ ʚʦʥʠ ʚʠʩʪʫʧʘʶʪʴ ʚ ʨʦʣʽ ʧʝʨʰʦʛʦ ʧʨʽʦʨʠʪʝʪʫ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʩʚʽʪʫ. 

ʇʦʚ'ʷʟʫʶʯʠ ʤʝʪʘʬʽʟʠʯʥʽ ʽʜʝʾ ʽ ʧʦʣʽʪʠʯʥʽ ʽʜʝʦʣʦʛʽʾ, ʷʩʥʽʰʠʤʠ ʩʪʘʶʪʴ ʚʠʪʦʢʠ ʚʽʡʥʠ, 

ʦʩʢʽʣʴʢʠ ʦʜʥʝ ʟ ʡʦʛʦ ʜʞʝʨʝʣ ï ʣʶʜʩʴʢʝ ʤʠʩʣʝʥʥʷ. ɸʥʘʣʦʛʽʯʥʦ ʪʦʤʫ, ʷʢ ʧʨʠʨʦʜʘ ʣʶʜʠʥʠ ʤʘʻ 

ʧʝʚʥʫ ʽʻʨʘʨʭʽʶ (ʙʽʦʣʦʛʽʯʥʘ ʦʩʥʦʚʘ ï ʢʫʣʴʪʫʨʘ ï ʩʚʽʜʦʤʽʩʪʴ), ʪʝ ʞ ʩʘʤʝ ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʽ ʧʨʦ 

ʩʪʨʫʢʪʫʨʫ ʜʫʤʢʠ (ʤʝʪʘʬʽʟʠʢʘ ï ʝʧʽʩʪʝʤʦʣʦʛʽʷ ï ʝʪʠʢʘ ʽ ʧʦʣʽʪʠʢʘ). ʊʘʢʠʤ ʯʠʥʦʤ, ʽʜʝʾ, ʷʢ 

ʧʝʨʰʠʡ ʩʪʫʧʽʥʴ ʩʪʨʫʢʪʫʨʠ ʜʫʤʢʠ, ʥʝ ʪʽʣʴʢʠ ʟʘʜʘʶʪʴ ʧʝʚʥʫ ʩʪʨʫʢʪʫʨʫ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʩʘʤʦʛʦ 

ʩʚʽʪʫ, ʘ ʡ ʚʠʨʦʙʣʷʶʪʴ ʤʝʪʦʜʦʣʦʛʽʶ ʽ ʩʧʦʩʦʙʠ ʚʟʘʻʤʦʜʽʾ ʟʽ ʩʚʽʪʦʤ. 

ɸʣʝ, ʩʘʤʝ ʧʦʥʷʪʪʷ ʜʽʾ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʝʚʥʫ ʪʝʣʝʦʣʦʛʽʶ, ʱʦ ʚʪʨʘʯʘʻ ʩʝʥʩ, ʷʢʱʦ ʥʝʤʘʻ 

ʧʝʚʥʦʾ ʤʝʪʠ ʽ ʩʧʨʷʤʦʚʘʥʦʩʪʽ. ɸʜʞʝ ʣʶʜʠ ʜʽʶʪʴ ʚʠʢʣʶʯʥʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʠʭ ʮʽʣʝʡ. ɯʜʝʾ, 

ʷʢ ʦʩʚʦʻʥʽ ʽ ʟʘʢʨʽʧʣʝʥʽ ʢʦʥʮʝʧʮʽʾ ʽ ʧʘʪʝʨʥʠ, ʨʝʛʫʣʶʶʪʴ ʧʦʚʝʜʽʥʢʫ ʽ ʚʠʟʥʘʯʘʶʪʴ ʮʽʣʽ. ʅʘ 
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ʜʘʥʦʤʫ ʨʽʚʥʽ (ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʢʫʣʴʪʫʨʥʦʤʫ) ʚʦʥʠ ʻ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʜʽʾ ʽ ʟʘ ʩʠʣʦʶ 

ʚʧʣʠʚʫ ʧʝʨʝʚʝʨʰʫʶʪʴ ʙʽʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʡʥʘ ʻ ʧʝʨʝʚʘʞʥʦ ʧʨʦʜʫʢʪʦʤ ʽʜʝʡ. 

ʇʝʚʥʽ ʽʜʝʾ ʟʘʜʘʶʪʴʩʷ ʽʥʜʠʚʽʜʘʤʠ ʘʙʦ ʛʨʫʧʘʤʠ ʜʦ ʧʝʚʥʦʛʦ ʜʠʩʢʫʨʩʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ 

ʯʘʩʫ. ʄ. ʌʫʢʦ ʛʦʚʦʨʠʪʴ: çʄʦʞʥʘ ʙʫʪʠ ʘʚʪʦʨʦʤ ʯʦʛʦʩʴ ʙʽʣʴʰʦʛʦ, ʥʽʞ ʢʥʠʛʘ ï ʘʚʪʦʨʦʤ ʪʝʦʨʽʾ, 

ʪʨʘʜʠʮʽʾ, ʜʠʩʮʠʧʣʽʥʠ, ʚʩʝʨʝʜʠʥʽ ʷʢʠʭ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʫʪʴ ʨʦʟʤʽʩʪʠʪʠʩʷ ʽʥʰʽ ʢʥʠʛʠ ʽ ʽʥʰʽ 

ʘʚʪʦʨʠ ... ʂʦʣʠ ʞ ʷ ʛʦʚʦʨʶ ʧʨʦ ʄʘʨʢʩʘ ʘʙʦ ʌʨʝʡʜʘ ʷʢ ʧʨʦ çʟʘʩʥʦʚʥʠʢʽʚ ʜʠʩʢʫʨʩʠʚʥʦʩʪʽè, ʪʦ ʷ 

ʭʦʯʫ ʩʢʘʟʘʪʠ, ʱʦ ʚʦʥʠ ʟʨʦʙʠʣʠ ʤʦʞʣʠʚʠʤ ʥʝ ʪʽʣʴʢʠ ʷʢʝʩʴ ʯʠʩʣʦ ʘʥʘʣʦʛʽʡ, ʚʦʥʠ ʫʤʦʞʣʠʚʠʣʠ 

ï ʧʨʠʯʦʤʫ ʚ ʨʽʚʥʽʡ ʤʽʨʽ ï ʽ ʜʝʷʢʝ ʯʠʩʣʦ ʚʽʜʤʽʥʥʦʩʪʝʡ. ɺʦʥʠ ʚʽʜʢʨʠʣʠ ʧʨʦʩʪʽʨ ʜʣʷ ʯʦʛʦʩʴ, 

ʚʽʜʤʽʥʥʦʛʦ ʚʽʜ ʩʝʙʝ ʽ, ʪʠʤ ʥʝ ʤʝʥʰʝ, ʱʦ ʥʘʣʝʞʠʪʴ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʟʘʩʥʫʚʘʣʠè [3, ʩ. 59]. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʚʥʠʭ ʽʜʝʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʝ ʟʽ ʟʤʽʥʦʶ ʜʠʩʢʫʨʩʫ, ʷʢʠʡ ʟʘʜʘʶʪʴ 

ʧʝʚʥʽ çʟʘʩʥʦʚʥʠʢʠè. ɸʣʝ ʫ ʚʽʜʢʨʠʪʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʩʧʨʘʚʠ ʡʜʫʪʴ ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʝ, ʪʘʢ ʷʢ ʚ 

ʥʠʭ ʽʩʥʫʶʪʴ ʩʢʣʘʜʥʽ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʘʪʨʠʮʽ ï ʩʫʢʫʧʥʽʩʪʴ ʽʜʝʡ, ʱʦ ʚʠʭʦʜʷʪʴ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ. 

ʇʦʰʠʨʝʥʥʷ ʽʜʝʡ ʽ ʽʩʪʠʥ ʩʪʘʻ ʩʦʮʽʘʣʴʥʦ ʝʛʘʣʽʪʘʨʥʠʤ ʷʚʠʱʝʤ, ʘʣʝ, ʚʠʢʣʶʯʥʦ ʚ ʨʘʤʢʘʭ ʧʝʚʥʦʛʦ 

ʜʠʩʢʫʨʩʫ ʘʙʦ ʧʘʨʘʜʠʛʤʠ. 

ʅʘʡʙʽʣʴʰ ʨʫʡʥʽʚʥʽ ʽʜʝʦʣʦʛʽʾ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʚʧʣʠʚʫ ʥʘ ʣʶʜʩʴʢʽ ʚʯʠʥʢʠ ʽ ʜʣʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʠʧʨʘʚʜʘʥʥʷ, ʘ ʷʢ ʥʘʩʣʽʜʦʢ ʽ ʚʠʪʦʢʫ ʚʽʡʥʠ, ʻ ʪʝʣʝʦʣʦʛʽʯʥʽ ʪʝʦʨʽʾ ʘʙʦ ʪʝʦʨʽʾ 

ʽʩʪʦʨʠʮʠʟʤʫ, ʟʛʽʜʥʦ ʟ ʷʢʠʤʠ ʣʶʜʠʥʘ ʚʢʣʶʯʝʥʘ ʚ ʽʩʪʦʨʠʯʥʠʡ ʭʽʜ, ʷʢʠʡ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ 

ʥʝʚʽʜʚʦʨʦʪʥʠʤ ʟʘʢʦʥʘʤ ʪʝʤʧʦʨʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʗʢ ʧʨʘʚʠʣʦ, ʚ ʦʩʥʦʚʽ ʪʘʢʠʭ ʪʝʦʨʽʡ ʣʝʞʠʪʴ 

ʛʣʠʙʦʢʘ ʤʝʪʘʬʽʟʠʢʘ, ʦʜʥʘʢ ʩʘʤʝ ʚʦʥʘ ʥʘʢʣʘʜʘʻ ʥʘ ʣʶʜʠʥʫ ʧʝʚʥʽ ʛʥʦʩʝʦʣʦʛʽʯʥʽ, ʝʪʠʯʥʽ ʽ 

ʧʦʣʽʪʠʯʥʽ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʪʝʦʨʽʷ ʊ. ɻʦʙʙʩʘ, ʷʢʘ ʧʦʩʪʫʣʶʻ ʧʨʠʨʦʜʫ ʚ ʾʾ ʧʝʨʚʠʥʥʦʤʫ ʩʪʘʥʽ ʷʢ ʚʦʨʦʞʫ 

ʜʣʷ ʣʶʜʩʴʢʦʛʦ ʽʩʥʫʚʘʥʥʷ, ʙʦ ʣʶʜʠ ʥʝ ʤʦʞʫʪʴ ʩʧʦʢʽʡʥʦ ʞʠʪʠ ʚ ʥʽʡ, ʙʝʟ ʰʪʫʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ: 

çʣʶʜʠ, ʱʦ ʞʠʚʫʪʴ ʙʝʟ ʟʘʛʘʣʴʥʦʾ ʩʠʣʠ, ʷʢʘ ʪʨʠʤʘʣʘ ʙ ʾʭ ʚ ʩʪʨʘʭʫ, ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʩʪʘʥʽ ʚʽʡʥʠ, 

ʚʽʡʥʠ ʚʩʽʭ ʧʨʦʪʠ ʫʩʽʭè [1, ʩ. 185]. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʨʦʜʘ ʣʶʜʠʥʠ ʧʦʣʷʛʘʻ ʚ ʩʭʠʣʴʥʦʩʪʽ ʜʦ 

ʚʽʡʥʠ ʦʜʠʥ ʟ ʦʜʥʠʤ. ʉʪʘʥ ʚʽʡʥʠ ʻ ʧʦʩʪʽʡʥʠʤ ʩʫʧʫʪʥʠʢʦʤ ʣʶʜʩʪʚʘ, ʘ ʩʚʽʪ ʻ ʚʩʴʦʛʦ ʣʠʰʝ 

ʟʘʪʠʰʰʷʤ ʧʝʨʝʜ ʯʝʨʛʦʚʦʶ ʚʽʡʥʦʶ. 

çʄʝʪʘʬʽʟʠʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʥʝ ʻ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʩʘʤʽ ʧʦ ʩʦʙʽ. ɺ ʫʤʘʭ ʣʶʜʝʡ ʚʦʥʠ 

ʫʪʚʦʨʶʶʪʴ ʧʝʚʥʫ ʤʝʨʝʞʝʚʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʷʢʘ ʚʧʣʠʚʘʻ ʥʘ ʧʦʚʝʜʽʥʢʫ ʣʶʜʠʥʠè [4, ʩ. 214]. ʊʦʤʫ 

ʤʝʪʘʬʽʟʠʢʘ ʩʴʦʛʦʜʥʽ ʟʤʫʰʫʻ ʣʶʜʝʡ ʚʯʠʥʷʪʠ ʷʢ ʢʦʣʠʩʴ ʚʦʡʦʚʥʠʯʽ ʧʣʝʤʝʥʘ, ʷʢʽ ʚʚʘʞʘʣʠ 

ʚʙʠʚʩʪʚʦ ʟʘ ʙʣʘʛʦʨʦʜʥʝ ʜʽʷʥʥʷ. ʑʝ ʙʽʣʴʰ ʢʨʘʡʥʽʡ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʤʝʪʘʬʽʟʠʢʘ ʟ'ʻʜʥʫʻʪʴʩʷ ʟ 

ʪʝʣʝʦʣʦʛʽʯʥʠʤ ʙʘʯʝʥʥʷʤ ʜʦʣʽ: ʚʽʡʥʘ ʪʦʜʽ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʥʝ ʧʨʦʩʪʦ ʧʨʠʨʦʜʥʠʤ ʩʪʘʥʦʤ ʩʧʨʘʚ, 

ʚʦʥʘ ʚʰʣʷʭʝʪʥʶʻʪʴʩʷ ʷʢ ʤʝʪʘ. ʃʶʜʠʥʘ ʚʠʙʠʨʘʻ ʾʾ ʷʢ ʧʝʚʥʫ ʜʦʣʶ. 

ʊʝʣʝʦʣʦʛʽʯʥʽ ʢʦʥʮʝʧʮʽʾ ʚʽʡʥʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʝʚʥʫ ʤʝʪʘʬʽʟʠʯʥʫ ʤʝʪʫ ʘʙʦ ʧʘʪʝʨʥ ʜʣʷ 

ʣʶʜʩʴʢʠʭ ʜʽʡ, ʚ ʷʢʠʭ ʥʝ ʜʽʻ ʣʶʜʩʴʢʘ ʚʦʣʷ. ʉʪʘʨʦʜʘʚʥʽ ʞʨʝʮʽ ʩʧʨʠʡʤʘʣʠ ʮʝ ʷʢ ʧʝʚʥʽ ʧʣʘʥʠ ʚ 

ʫʤʘʭ ʙʦʛʽʚ, ʘʣʝ ʟ ʧʨʦʛʨʝʩʦʤ ʽ ʩʝʢʫʣʷʨʠʟʘʮʽʻʶ ʤʽʩʮʝ ʞʝʨʮʽʚ ʟʘʡʥʷʣʠ ʜʝʨʞʘʚʠ, ʧʦʣʽʪʠʯʥʽ 

ʣʽʜʝʨʠ, ʬʽʣʦʩʦʬʠ. ʊʝʣʝʦʣʦʛʽʯʥʽ ʪʝʦʨʽʾ ʜʦʧʦʚʥʶʶʪʴ ʨʽʟʥʽ ʜʝʪʝʨʤʽʥʽʩʪʠʯʥʽ ʪʝʦʨʽʾ, ʽ ʷʢ ʧʝʚʥʽ 

ʩʠʩʪʝʤʠ ʚʦʥʠ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʣʶʜʠʥʠ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ ʩʚʦʾʭ ʜʽʡ ʥʘ ʢʦʨʠʩʪʴ ʜʦʣʽ. 

ɸʣʝ, ʮʝ ʪʝʞ ʘʢʪ ʚʦʣʽ. 

ɹʽʣʴʰ çʩʣʘʙʢʽè ʪʝʦʨʽʾ ʜʦʧʫʩʢʘʶʪʴ ʜʝʷʢʠʡ ʢʦʥʪʨʦʣʴ ʣʶʜʝʡ ʥʘʜ ʩʚʦʾʤʠ ʚʣʘʩʥʠʤʠ 

ʜʦʣʷʤʠ, ʘʣʝ ʚʩʝ ʞ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʽʡʥʫ ʷʢ ʥʝʟʘʣʝʞʥʠʡ ʽʥʩʪʠʪʫʪ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʧʝʨʽʦʜʠʯʥʦ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʣʶʜʩʴʢʦʾ ʶʨʠʩʜʠʢʮʽʾ. 

ɿʛʽʜʥʦ ʽʩʪʦʨʠʮʠʟʤʫ, ʽʜʝʾ ʟʥʘʭʦʜʷʪʴʩʷ ʩʢʦʨʽʰʝ ʥʝ ʚ ʣʶʜʩʴʢʦʤʫ ʨʦʟʫʤʽ, ʘ ʚ ʥʝʩʚʽʜʦʤʦʤʫ. 

ɺʦʥʠ ʥʝ ʚʽʣʴʥʦ ʦʙʨʘʥʽ ʘʙʦ ʩʪʚʦʨʝʥʽ ʣʶʜʠʥʦʶ, ʚʦʥʠ çʦʧʨʝʜʤʝʯʫʶʪʴʩʷè ʯʝʨʝʟ ʣʶʜʠʥʫ, 

ʦʩʢʽʣʴʢʠ ʚʞʝ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʽʡ, ʘʙʦ ʚʭʦʜʷʪʴ ʚ ʣʶʜʩʴʢʠʡ ʨʦʟʫʤ ʥʘ ʧʝʚʥʦʤʫ ʝʪʘʧʽ ʽʩʥʫʚʘʥʥʷ. 

ɯʜʝʾ ʤʦʞʫʪʴ ʧʦʭʦʜʠʪʠ ʟ ʙʦʞʝʩʪʚʝʥʥʦʛʦ ʜʞʝʨʝʣʘ (ɹ. ʉʧʽʥʦʟʘ), ʚʽʜ ʋʥʽʚʝʨʩʘʣʴʥʦʛʦ ʈʦʟʫʤʫ (ɻ. 

ɻʝʛʝʣʴ), ʚʽʜ ʧʦʪʦʡʙʽʯʥʠʭ çʽʜʝʡè (ʇʣʘʪʦʥ), ʘʙʦ, ʚʠʭʦʜʷʯʠ ʟ ʚʣʘʩʪʠʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʧʦʯʘʪʢʫ 

ʟʘʜʘʥʠʭ ʚ ʣʶʜʠʥʽ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʤʦʜʝʣʽ ʤʠʩʣʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʽ ʪʝʣʝʦʣʦʛʽʯʥʦʤʫ ʧʣʘʥʫ (ɼ. 

ɺʽʢʦ). ɯʩʪʦʨʠʮʠʟʤ ʜʝʪʝʨʤʽʥʦʚʘʥʠʡ ʚ ʪʦʤʫ ʩʝʥʩʽ, ʱʦ ʚʩʽ ʣʶʜʩʴʢʽ ʧʦʜʽʾ ʟʫʤʦʚʣʝʥʽ, ʽ ʚʽʨʘ 

ʣʶʜʠʥʠ ʚ ʚʽʣʴʥʫ ʚʦʣʶ ʽʣʶʟʦʨʥʘ. 

ʋ ʤʝʪʘʬʽʟʠʮʽ ɻʝʨʘʢʣʽʪʘ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʩʚʽʪ ʧʝʨʝʙʫʚʘʻ ʚ ʧʦʩʪʽʡʥʽʡ ʨʫʩʽ, ʚ ʷʢʦʤʫ 

ʨʝʯʽ ʦʙʦʚ'ʷʟʢʦʚʦ ʟʤʽʥʶʶʪʴ ʩʚʽʡ ʩʪʘʥ ʥʘ ʧʨʦʪʠʣʝʞʥʠʡ ï ʛʘʨʷʯʝ ʩʪʘʻ ʭʦʣʦʜʥʠʤ, ʭʦʣʦʜʥʝ ʩʪʘʻ 

ʛʘʨʷʯʠʤ. ɼʣʷ ɻʝʨʘʢʣʽʪʘ ʚʽʡʥʘ ï ʧʨʠʨʦʜʥʠʡ ʩʪʘʥ, ʷʢʠʡ ʻ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʟʤʽʥ, ʽ ʙʝʟ ʚʽʡʥʠ 
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ʣʶʜʩʪʚʦ ʥʝ ʤʦʞʝ ʧʨʦʛʨʝʩʫʚʘʪʠ. ɯ ʩʘʤʝ ʚ ʮʴʦʤʫ ʩʫʪʴ ʽʩʪʦʨʠʮʠʟʤʫ: ʚʩʽ ʜʽʾ ʨʫʭʘʶʪʴʩʷ 

ʥʝʨʦʟʨʠʚʥʦ ʜʦ ʧʝʚʥʦʾ ʤʝʪʠ, ʱʦ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʟʫʤʦʚʣʝʥʽʩʪʴ ʚʩʽʭ ʜʽʡ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʟʘʢʦʥʘʤʠ 

ʧʨʠʨʦʜʠ ʪʘ ʣʶʜʩʴʢʠʤ ʚʠʙʦʨʦʤ. ɸʣʝ ʫ ʜʘʥʽʡ ʢʦʥʮʝʧʮʽʾ ʻ ʢʽʣʴʢʘ ʧʦʤʠʣʢʦʚʠʭ ʧʨʠʧʫʱʝʥʴ: ʧʦ-

ʧʝʨʰʝ, ʮʝ ʽʩʥʫʚʘʥʥʷ ʜʝʷʢʠʭ ʩʚʽʪʦʚʠʭ ʣʽʜʝʨʽʚ ï ʽʩʪʦʨʠʯʥʠʭ ʧʦʩʪʘʪʝʡ, ʷʢʽ ʚʠʙʠʨʘʶʪʴ ʜʦʣʶ 

ʣʶʜʩʪʚʘ, ʥʘʨʦʜʫ ʽ ʥʘʮʽʾ. ʎʝ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʜʦʩʠʪʴ ʥʘʾʚʥʠʤ ʟ ʪʠʤ ʫʨʘʭʫʚʘʥʥʷʤ, ʱʦ ʚ 

ʨʦʟʚʠʥʫʪʽʡ ʢʫʣʴʪʫʨʽ ʚʟʘʻʤʦʜʽʷ ʽʥʜʠʚʽʜʽʚ ʧʦʨʦʜʞʫʻ ʧʝʚʥʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʥʝʥʘʚʤʠʩʥʦ ʤʦʞʫʪʴ 

ʧʨʦʪʠʜʽʷʪʠ ʨʽʰʝʥʥʷʤ ʧʝʚʥʦʾ ʬʽʛʫʨʠ. ʇʦ-ʜʨʫʛʝ, ʜʦʩʢʦʥʘʣʠʡ ʚʠʙʽʨ ʥʝ ʚʠʟʥʘʯʘʻ ʢʫʨʩ ʜʽʡ, ʪʘʢ 

ʩʘʤʦ, ʷʢ ʽ ʥʘʪʠʩʥʫʪʠʡ ʢʫʨʦʢ ʥʝ ʚʠʟʥʘʯʘʻ ʽʤʧʫʣʴʩ ʽ ʪʨʘʻʢʪʦʨʽʶ ʧʦʣʴʦʪʫ ʢʫʣʽ. 

ɽʩʭʘʪʦʣʦʛʽʯʥʽ ʞ ʜʦʢʪʨʠʥʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʟʘʢʽʥʯʝʥʥʷ ʜʣʷ ʚʽʡʥʠ ʚʩʝ ʞ ʽʩʥʫʻ ʘʙʦ ʮʝ 

ʤʦʞʝ ʩʪʘʪʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʘʤʦʾ ʚʽʡʥʠ. ʊʫʪ ʽʩʥʫʻ ʨʷʜ ʪʝʦʨʽʡ, ʪʘʢʽ ʷʢ çʤʝʩʽʘʥʩʴʢʘè ʬʽʣʦʩʦʬʽʷ 

ʚʽʡʥʠ ʽ çʛʣʦʙʘʣʴʥʘè ʬʽʣʦʩʦʬʽʷ. ʇʝʨʰʘ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʜʝʷʢʽ ʣʶʜʠ ï ʧʨʦʨʦʢʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʧʝʚʥʠʭ ʟʥʘʥʴ, ʷʢʽ ʥʘ ʧʨʷʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʘʡʙʫʪʥʶ ʽʩʪʦʨʽʶ ʽ ʨʦʟʚʠʪʦʢ ʣʶʜʩʪʚʘ. 

ɺʦʥʠ ʤʦʞʫʪʴ ʟʘʩʫʜʞʫʚʘʪʠ ʘʙʦ ʚʠʧʨʘʚʜʦʚʫʚʘʪʠ ʚʽʡʥʠ ʧʨʦʪʠ ʻʨʝʪʠʢʽʚ, ʢʣʘʩʦʚʽ ʚʽʡʥʠ, 

ʩʚʷʱʝʥʥʽ, ʟ ʤʝʪʦʶ ʦʙ'ʻʜʥʘʥʥʷ ʣʶʜʩʪʚʘ. 

ɸʣʝ ʚʩʝ ʮʝ ʥʘʪʠʢʘʻʪʴʩʷ ʥʘ ʨʷʜ ʘʨʛʫʤʝʥʪʦʚʘʥʠʭ ʟʘʧʝʨʝʯʝʥʴ. ʇʦ-ʧʝʨʰʝ, ʜʦʣʷ ʣʶʜʠʥʠ ʻ 

ʦʜʥʠʤ ʟ ʡʦʛʦ ʚʣʘʩʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɼʝʚʽʟ ɾ.-ʇ. ʉʘʨʪʨʘ çʚʠ ʚʽʣʴʥʽ ï ʚʠ ʚʠʙʠʨʘʻʪʝè [2, ʩ. 14]. ʇʦ-

ʜʨʫʛʝ, ʝʣʽʪʘʨʥʽʩʪʴ ʟʥʘʥʴ ʥʝ ʩʢʘʩʦʚʫʻ ʬʘʢʪʫ ʚʩʝʦʩʷʞʥʦʾ ʜʠʬʬʫʟʥʦʩʪʽ ʦʩʪʘʥʥʴʦʛʦ. ʊʘʢʘ 

ʤʝʩʽʘʥʩʴʢʘ ʬʽʣʦʩʦʬʽʷ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʚʠʤʦʛʫ ʧʨʠʟʫʧʠʥʠʪʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʽ ʧʨʠʡʥʷʪʠ 

ʟʘʢʣʠʢʠ ʜʦ ʚʽʡʥʠ ʥʘ ʦʩʥʦʚʽ ʩʣʽʧʦʾ ʧʦʢʦʨʠ ʘʙʦ ʚʽʨʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʭʦʯʘ ʤʠ ʽ ʤʦʞʝʤʦ ʥʘ ʧʽʜʩʪʘʚʽ ʽʩʪʦʨʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʽ ʟʥʘʥʥʷ ʚʠʟʥʘʪʠ 

ʽʩʥʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʧʣʘʥʫ ʘʙʦ ʪʨʝʥʜʫ, ʤʠ ʥʝ ʤʦʞʝʤʦ ʝʢʩʪʨʘʧʦʣʶʚʘʪʠ ʮʝ ʥʘ ʤʘʡʙʫʪʥʻ, ʙʦ ʥʘʰʽ 

ʫʤʠ ʥʝ ʟʜʘʪʥʽ ʦʭʦʧʠʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʨʦʟʛʦʨʪʘʥʥʷ ʧʦʜʽʡ, ʦʩʢʽʣʴʢʠ ʢʦʞʥʘ ʧʦʜʽʷ ʷʚʣʷʻ 

ʩʦʙʦʶ ʪʦʯʢʫ ʙʽʬʫʨʢʘʮʽʾ. ʊʦʤʫ ʙʫʜʴ-ʷʢʘ ʝʩʭʘʪʦʣʦʛʽʷ ï ʬʘʥʪʘʟʽʷ, ʘʙʦ ʚ ʢʨʘʱʦʤʫ ʚʠʧʘʜʢʫ 

ʥʘʫʢʦʚʘ ʦʤʘʥʘ. ʊʦʤʫ ʙʫʜʴ-ʷʢʘ ʪʝʦʨʽʷ ʤʦʞʝ ʨʦʟʮʽʥʶʚʘʪʠʩʷ ʷʢ ʟʙʨʦʷ, ʱʦ ʧʨʠʛʥʽʯʫʻ ʢʨʠʪʠʯʥʝ 

ʤʠʩʣʝʥʥʷ. 

ʂʣʶʯʦʚʠʡ ʤʦʤʝʥʪ ʪʫʪ ʚ ʥʘʷʚʥʦʩʪʽ ʚʽʣʴʥʦʾ ʚʦʣʽ. ʃʶʜʠʥʘ ʧʦʩʪʽʡʥʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʮʽʣʦʶ 

ʥʠʟʢʦʶ ʧʦʜʽʡ, ʚ ʷʢʠʭ ʚʦʥʘ ʧʦʚʠʥʥʘ ʟʨʦʙʠʪʠ ʧʝʚʥʠʡ ʚʠʙʽʨ. ɺʠʙʽʨ ï ʚʦʣʴʦʚʠʡ ʘʢʪ, ʽ ʪʽʣʴʢʠ 

ʣʶʜʠʥʘ ʤʦʞʝ ʟʨʦʙʠʪʠ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʾʭ ʚʥʫʪʨʽʰʥʽʭ ʮʽʥʥʦʩʪʝʡ ʽ ʩʠʩʪʝʤʠ ʟʥʘʥʴ. ʏʘʩʪʦ 

ʢʘʞʫʪʴ, ʱʦ ʣʶʜʠʥʘ ʻ ʧʨʦʜʫʢʪʦʤ ʩʚʦʛʦ ʯʘʩʫ, ʪʘʢ ʷʢ ʚʽʜʦʙʨʘʞʘʻ ʚʩʽ ʛʣʦʙʘʣʴʥʽ ʪʨʝʥʜʠ. 

ɼʦ ʪʘʢʦʛʦ ʚʠʩʥʦʚʢʫ ʡ ʜʦʭʦʜʠʪʴ ɸ. ʄʦʟʣʽ, ʙʫʜʴ-ʷʢʽ ʬʽʣʦʩʦʬʩʴʢʽ ʽ ʥʝ ʪʽʣʴʢʠ ʢʦʥʮʝʧʮʽʾ 

ʧʦʚʠʥʥʽ ʧʽʜʜʘʚʘʪʠʩʷ ʢʨʠʪʠʮʽ ʥʘ ʧʨʝʜʤʝʪ ʧʨʠʩʫʪʥʦʩʪʽ ʟʘʧʝʨʝʯʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʣʶʜʠʥʠ 

ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʙʽʨ. ɯʥʘʢʰʝ ʪʘʢʽ ʢʦʥʮʝʧʮʽʾ ʩʪʘʶʪʴ ʜʦʢʪʨʠʥʘʤʠ ʩʣʫʭʥʷʥʦʩʪʽ. ɹʫʜʴ-ʷʢʽ ʪʝʦʨʽʾ 

ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʚʧʣʠʥʫʪʠ ʥʘ ʧʦʚʝʜʽʥʢʫ ʽ ʥʘ ʮʽʣʽ, ʘʣʝ ʷʢʱʦ ʤʠ ʧʨʠʡʤʘʻʤʦ ʩʠʩʪʝʤʫ 

ʧʦʛʣʷʜʽʚ, ʷʢʘ ʟʘʧʝʨʝʯʫʻ ʥʘʰʫ ʩʚʦʙʦʜʫ ʚʠʙʦʨʫ, ʤʠ ʚʽʜʤʦʚʣʷʻʤʦʩʷ ʚʽʜ ʥʘʰʦʛʦ ʞʠʪʪʷ ʷʢ ʪʘʢʦʛʦ. 
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Legal sciences 

 

ʑʆɼʆ ʇʆʅʗʊʊʗ ʊɸ ʇʈɸɺʆɺʆɰ ʇʈʀʈʆɼʀ ɼɽʈɾɸɺʅʀʍ ɻɸʈɸʅʊɯʁ 

 

ɻʦʯʽʘʰʚʽʣʽ ɿʫʨʘʙ ʈʦʤʘʥʦʚʠʯ 

ʩʪʫʜʝʥʪ 2-ʛʦ ʢʫʨʩʫ ʤʘʛʽʩʪʨʘʪʫʨʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʇʨʘʚʦè  

ɯʥʩʪʠʪʫʪʫ ʧʨʘʚʘ, ʝʢʦʥʦʤʽʢʠ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥ,  

ʄʽʞʥʘʨʦʜʥʠʡ ʛʫʤʘʥʽʪʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʆʜʝʩʘ 

 

ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʙʽʟʥʝʩʫ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʴ, ʚʠʢʣʠʢʘʥʠʭ ʧʦʰʠʨʝʥʥʷʤ Covid-19,  ʫ 

ʢʚʽʪʥʽ 2020 ʨʦʢʫ ɺʝʨʭʦʚʥʘ ʈʘʜʘ ʋʢʨʘʾʥʠ ʟʥʷʣʘ ʦʙʤʝʞʝʥʥʷ ʥʘ ʥʘʜʘʥʥʷ ʛʘʨʘʥʪʽʡ ʜʝʨʞʘʚʥʠʤ ʪʘ 

ʧʨʠʚʘʪʥʠʤ ʢʦʤʧʘʥʽʷʤ ʧʽʜ ʟʜʽʡʩʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ 

ɿʘʢʦʥʫ ʧʨʦ ʜʝʨʞʘʚʥʠʡ ʙʶʜʞʝʪ ʥʘ 2020 ʨʽʢ. ʅʘ ʧʽʜʪʨʠʤʢʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʤʦʞʫʪʴ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʣʠʰʝ ʪʽ ʢʨʘʾʥ-ʯʣʝʥʠ, ʯʠʷ ʝʢʦʥʦʤʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʜʦ ʢʨʠʟʠ ʫ ʟʚôʷʟʢʫ ʟʽ ʩʚʽʪʦʚʦʶ 

ʧʘʥʜʝʤʽʻʶ ʙʫʣʘ ʝʬʝʢʪʠʚʥʦʶ. ʇʨʠ ʮʴʦʤʫ ʪʘʢʽ ʜʝʨʞʘʚʠ ɭʉ ʙʝʨʫʪʴ ʥʘ ʩʝʙʝ ʣʠʰʝ ʥʝʚʝʣʠʢʫ 

ʯʘʩʪʠʥʫ ʢʨʝʜʠʪʥʠʭ ʨʠʟʠʢʽʚ. ɸʣʝ ʫʢʨʘʾʥʩʴʢʠʡ ʧʘʨʣʘʤʝʥʪ ʪʘ ʫʨʷʜ ʬʘʢʪʠʯʥʦ ʥʝ ʚʞʠʣʠ ʙʫʜʴ-

ʷʢʠʭ ʟʘʧʦʙʽʞʥʠʢʽʚ, ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʧʣʘʪ ʧʦʟʠʯʘʣʴʥʠʢʘʤʠ ʢʨʝʜʠʪʽʚ, ʷʢʽ ʙʫʣʠ 

ʛʘʨʘʥʪʦʚʘʥʽ ʜʝʨʞʘʚʦʶ, ʘ ʥʝ ʫʨʷʜʦʤ. ɿʘʟʥʘʯʝʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤ ʥʘʜʘʥʥʷ 

ʜʝʨʞʘʚʥʠʭ ʛʘʨʘʥʪʽʡ. 

ʇʠʪʘʥʥʷʤ ʩʫʪʥʦʩʪʽ ʪʘ ʧʨʘʚʦʚʦʾ ʧʨʠʨʦʜʠ ʜʝʨʞʘʚʥʦʾ ʛʘʨʘʥʪʽʾ ʷʢ ʟʘʩʦʙʫ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʢʦʥʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʦʙʦʚ'ʷʟʘʥʴ ʥʝ ʧʨʠʜʽʣʷʣʘʩʴ ʥʘʣʝʞʥʘ ʫʚʘʛʘ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ. 

ʆʢʨʝʤʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʟʜʽʡʩʥʶʚʘʣʠʩʴ ɸʥʜʨʦʩʦʚʠʤ ʉ.ʆ., ɹʫʜʫʨʦʚʦʶ ɻ.ʄ., 

ɻʦʬʤʘʥʦʤ ʆ.ʈ. ʪʘ ʽʥʰʠʤʠ. ʇʨʦʪʝ ʜʠʩʢʫʩʽʾ ʩʪʦʩʦʚʥʦ ʧʠʪʘʥʥʷ, ʯʠ ʤʘʻ ʜʝʨʞʘʚʥʘ ʛʘʨʘʥʪʽʷ 

ʧʨʠʚʘʪʥʦʧʨʘʚʦʚʫ ʘʙʦ ʧʫʙʣʽʯʥʦ-ʧʨʘʚʦʚʫ ʧʨʠʨʦʜʫ ʥʘʨʘʟʽ ʥʝ ʧʨʠʧʠʥʷʶʪʴʩʷ.  

ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ˇʨʫʥʪʦʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʥʩʪʠʪʫʪʫ ʜʝʨʞʘʚʥʦʾ ʛʘʨʘʥʪʽʾ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ 

ʨʦʙʦʪʫ ʆ.ʈ. ɻʦʬʤʘʥʘ ʥʘ ʪʝʤʫ çɼʝʨʞʘʚʥʘ ʛʘʨʘʥʪʽʷ ʷʢ ʟʘʩʽʙ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʦʙʦʚôʷʟʘʥʴè. ɿʦʢʨʝʤʘ, ʘʚʪʦʨʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ  ʜʝʨʞʘʚʥʘ ʛʘʨʘʥʪʽʷ ʷʢ ʧʠʩʴʤʦʚʝ, 

ʩʪʨʦʢʦʚʝ, ʧʣʘʪʥʝ, ʛʨʦʰʦʚʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʜʝʨʞʘʚʠ ʋʢʨʘʾʥʘ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʛʘʨʘʥʪʦʚʘʥʦʛʦ 

ʟʦʙʦʚôʷʟʘʥʥʷ ʧʝʨʝʜ ʢʨʝʜʠʪʦʨʦʤ, ʟʘ ʫʤʦʚʠ ʧʨʦʩʪʨʦʯʝʥʥʷ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʙʦʨʞʥʠʢʦʤ, ʚ 

ʧʦʨʷʜʢʫ  ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʟʘʢʦʥʦʤ ʪʘ ʜʦʛʦʚʦʨʦʤ, ʱʦ ʚʠʥʠʢʘʻ ʥʘ ʢʦʥʢʫʨʩʥʽʡ ʦʩʥʦʚʽ, ʚʥʘʩʣʽʜʦʢ 

ʧʨʠʡʥʷʪʪʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʢʪʫ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ, ʚ ʤʝʞʘʭ, ʟʘ ʨʘʭʫʥʦʢ ʽ ʟʘ ʥʘʧʨʷʤʘʤʠ 

ʚʠʟʥʘʯʝʥʠʤʠ ʟʘʢʦʥʦʤ ʧʨʦ ʜʝʨʞʘʚʥʠʡ ʙʶʜʞʝʪ ʋʢʨʘʾʥʠ [1, ʩ. 8]. ʊʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʠʪʴʩʷ, 

ʥʘʩʘʤʧʝʨʝʜ, ʚʠʭʦʜʷʯʠ ʟ ʦʟʥʘʢ ʜʝʨʞʘʚʥʦʾ ʛʘʨʘʥʪʽʾ.  

ʇʨʦʪʝ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʙʽʣʴʰ ʚʧʠʩʫʻʪʴʩʷ ʚ ʤʝʞʽ ʙʘʯʝʥʥʷ ʟʘʢʦʥʦʜʘʚʮʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʩʫʪʥʦʩʪʽ ʛʘʨʘʥʪʽʾ (ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʘʥʢʽʚʩʴʢʦʾ ʛʘʨʘʥʪʽʾ), ʧʝʨʝʜʙʘʯʝʥʦʛʦ ʎʂ ʋʢʨʘʾʥʠ ʪʘ ɻʂ 

ʋʢʨʘʾʥʠ, ʚʠʟʥʘʯʝʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʉ.ʄ. ɸʥʜʨʦʩʦʚʠʤ. ʊʘʢ, ʜʝʨʞʘʚʥʘ ʛʘʨʘʥʪʽʷ ï ʮʝ 

ʩʧʝʮʠʬʽʯʥʠʡ ʟʘʩʽʙ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʟʦʙʦʚôʷʟʘʥʥʷ ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

(ʧʨʠʥʮʠʧʘʣʦʤ), ʱʦ ʥʘʣʝʞʠʪʴ ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ, ʚ ʩʠʣʫ ʷʢʦʛʦ ʜʝʨʞʘʚʘ 

(ʛʘʨʘʥʪ) ʙʝʨʝ ʥʘ ʩʝʙʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʟʘʜʦʚʦʣʴʥʠʪʠ ʚʠʤʦʛʠ ʢʨʝʜʠʪʦʨʘ ʧʨʠʥʮʠʧʘʣʘ (ʙʝʥʝʬʽʮʽʘʨʘ) 

ʰʣʷʭʦʤ ʚʠʧʣʘʪʠ ʦʩʪʘʥʥʴʦʤʫ ʛʨʦʰʦʚʦʾ ʩʫʤʠ ʫ ʚʠʧʘʜʢʘʭ, ʨʦʟʤʽʨʘʭ ʽ ʩʧʦʩʦʙʘʭ, ʧʝʨʝʜʙʘʯʝʥʠʭ 

ʧʠʩʴʤʦʚʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʧʨʦ ʚʠʜʘʯʫ ʜʝʨʞʘʚʥʦʾ ʛʘʨʘʥʪʽʾ (ʛʘʨʘʥʪʽʡʥʦʶ ʫʛʦʜʦʶ) [2, ʩ. 52-

53]. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʨʘʚʦʚʦʾ ʧʨʠʨʦʜʠ ʜʝʨʞʘʚʥʦʾ ʛʘʨʘʥʪʽʾ ʩʣʽʜ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ 

ʦʩʦʙʣʠʚʦʤʫ ʾʾ ʩʫʙôʻʢʪʥʦʤʫ ʩʢʣʘʜʽ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʛʘʨʘʥʪʘ (ʚ ʦʩʦʙʽ ʜʝʨʞʘʚʠ) ʪʘ ʧʨʠʥʮʠʧʘʣʘ (ʚ 

ʦʩʦʙʽ ʚʠʢʣʶʯʥʦ ʩʫʙôʻʢʪʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ), ʱʦ ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ ʧʨʦ ʜʝʨʞʘʚʥʫ ʛʘʨʘʥʪʽʶ ʷʢ 

ʩʧʝʮʠʬʽʯʥʠʡ ʟʘʩʽʙ ʚʠʢʦʥʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʦʙʦʚôʷʟʘʥʴ. 

ʉʧʝʮʠʬʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʜʝʨʞʘʚʥʦʾ ʛʘʨʘʥʪʽʾ ʻ ʩʧʝʮʠʬʽʯʥʠʡ ʩʫʙôʻʢʪʥʠʡ ʩʢʣʘʜ, 

ʙʶʜʞʝʪʥʠʡ ʭʘʨʘʢʪʝʨ ʬʽʥʘʥʩʫʚʘʥʥʷ ʚʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʛʘʨʘʥʪʽʡ, ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʥʥʷ 

ʛʘʨʘʥʪʽʡ ʫʨʷʜʫ ʣʠʰʝ ʚ ʤʝʞʘʭ ʽ ʟʘ ʥʘʧʨʷʤʘʤʠ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʟʘʢʦʥʦʤ ʧʨʦ ɼʝʨʞʘʚʥʠʡ ʙʶʜʞʝʪ 

ʋʢʨʘʾʥʠ. ɸʜʞʝ ʢʦʤʧʝʥʩʘʮʽʷ ʛʘʨʘʥʪʽʡʥʠʭ ʟʦʙʦʚôʷʟʘʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʘʨʘʥʪʦʤ ʟʘ ʨʘʭʫʥʦʢ 

ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʛʘʨʘʥʪʽʾ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʽʥʦʟʝʤʥʠʤ ʢʨʝʜʠʪʦʨʘʤ, 
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ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʢʦʰʪʘʤʠ ɼʝʨʞʘʚʥʦʛʦ ʚʘʣʶʪʥʦʛʦ ʬʦʥʜʫ, ʚ ʷʢʦʤʫ ʩʪʚʦʨʶʻʪʴʩʷ ʨʝʟʝʨʚ 

ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʜʣʷ ʧʦʛʘʰʝʥʥʷ ʽʥʦʟʝʤʥʠʭ ʢʨʝʜʠʪʽʚ.  

ɻʘʨʘʥʪʽʡʥʽ ʟʦʙʦʚôʷʟʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʥʘ ʧʽʜʩʪʘʚʽ ʧʠʩʴʤʦʚʦʛʦ ʧʨʘʚʦʯʠʥʫ ʧʨʦ ʥʘʜʘʥʥʷ 

ʜʝʨʞʘʚʥʦʾ ʛʘʨʘʥʪʽʾ. ʗʢ ʧʨʘʚʠʣʦ, ʛʦʩʧʦʜʘʨʩʴʢʽ ʟʦʙʦʚôʷʟʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʽ ʜʝʨʞʘʚʥʦʶ 

ʛʘʨʘʥʪʽʻʶ, ʻ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʝʨʞʘʚʘ 

ʚʠʩʪʫʧʘʻ ʚ ʷʢʦʩʪʽ ʛʘʨʘʥʪʘ ʟ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ ʜʝʨʞʘʚʥʦʛʦ ʤʘʩʰʪʘʙʫ. ʊʘʢ, ʫ ʩʚʽʡ 

ʯʘʩ ʜʝʨʞʘʚʥʠʤʠ ʛʘʨʘʥʪʽʷʤʠ ʟʘʙʝʟʧʝʯʫʚʘʣʠʩʴ ʪʘʢʽ ʧʨʦʝʢʪʠ: ʨʦʟʚʠʪʦʢ ʝʥʝʨʛʦʨʠʥʢʫ ʋʢʨʘʾʥʠ, 

ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʣʽʪʥʴʦʾ ʟʦʥʠ ˉ 1 ɼʝʨʞʘʚʥʦʛʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè, 

ʤʦʜʝʨʥʽʟʘʮʽʷ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʨʦʟʚʠʪʦʢ ʟʘʣʽʟʥʦʜʦʨʦʞʥʠʭ ʰʣʷʭʽʚ ʪʦʱʦ.  

ʆʪʞʝ, ʂʘʙʽʥʝʪ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʠʩʪʫʧʘʻ ʚʽʜ ʽʤʝʥʽ ʜʝʨʞʘʚʠ ʫ ʚʽʜʥʦʩʠʥʘʭ ʜʝʨʞʘʚʥʦʾ 

ʛʘʨʘʥʪʽʾ. ʇʨʦʪʝ, ʛʘʜʘʻʤʦ, ʥʘʜʘʚʘʪʠ ʧʦʚʥʦʚʘʞʝʥʥʷ ʟ ʥʘʜʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʛʘʨʘʥʪʽʡ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʟʘ ʩʫʯʘʩʥʠʭ ʧʦʣʽʪʠʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚ ʻ 

ʥʝʜʦʮʽʣʴʥʠʤ. ʅʘʩʘʤʧʝʨʝʜ ʋʨʷʜ ʟʜʽʡʩʥʶʻ ʨʝʛʫʣʷʪʠʚʥʽ ʬʫʥʢʮʽʾ, ʘ ʪʦʤʫ, ʥʝ ʚʘʨʪʦ ʧʦʢʣʘʜʘʪʠ ʥʘ 

ʥʴʦʛʦ ʚʝʜʝʥʥʷ ʢʦʤʝʨʮʽʡʥʠʭ ʧʝʨʝʛʦʚʦʨʽʚ ʟ ʢʨʝʜʠʪʦʨʘʤʠ ʛʦʩʧʦʜʘʨʶʶʯʠʭ ʩʫʙôʻʢʪʽʚ, ʩʣʽʜ 

ʟʘʣʠʰʠʪʠ ʟʘ ʥʠʤ ʥʘʛʣʷʜʦʚ̔  ʬʫʥʢʮʽʾ, ʘ ʢʦʥʪʨʦʣʴʥʽ ð ʟʘ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʬʽʥʘʥʩʽʚ ʋʢʨʘʾʥʠ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʤʦʞʣʠʚʦ ʟʘʧʨʦʚʘʜʠʪʠ ʧʨʦʛʨʘʤʠ ʜʝʨʞʘʚʥʠʭ ʛʘʨʘʥʪʽʡ ʽ ʜʝʣʝʛʫʚʘʪʠ ʨʦʟʧʦʨʷʜʯʽ 

ʬʫʥʢʮʽʾ ʟ ʾʭ ʚʠʜʘʥʥʷ ʬʽʥʘʥʩʦʚʠʤ ʫʩʪʘʥʦʚʘʤ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʚʽʜ ʽ ʩʧʝʮʽʘʣʴʥʫ ʧʽʜʛʦʪʦʚʢʫ 

(ʥʘʧʨʠʢʣʘʜ, ʆʱʘʜʙʘʥʢ) ʘʙʦ ʩʪʚʦʨʠʪʠ ʦʢʨʝʤʫ ʬʽʥʘʥʩʦʚʫ ʫʩʪʘʥʦʚʫ ʜʣʷ ʥʘʜʘʥʥʷ ʜʝʨʞʘʚʥʠʭ 

ʛʘʨʘʥʪʽʡ. ʋ ʮʴʦʤʫ ʧʠʪʘʥʥʽ ʧʨʠʢʣʘʜʦʤ ʤʦʞʫʪʴ ʩʪʘʪʠ CoFace (ʌʨʘʥʮʽʷ), EGAP (ʏʝʩʴʢʘ 

ʈʝʩʧʫʙʣʽʢʘ), EulerHermes (ʅʽʤʝʯʯʠʥʘ), OPIC ʪʘ Export-Import Bank (ʉʐɸ), SACE (ɯʪʘʣʽʷ) 

ʪʦʱʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜ ʜʝʨʞʘʚʥʦʶ ʛʘʨʘʥʪʽʻʶ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʩʧʝʮʠʬʽʯʥʠʡ ʟʘʩʽʙ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʢʦʥʘʥʥʷ ʟʦʙʦʚôʷʟʘʥʥʷ ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ (ʧʨʠʥʮʠʧʘʣʦʤ), ʱʦ ʥʘʣʝʞʠʪʴ ʜʦ 

ʜʝʨʞʘʚʥʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ, ʚ ʩʠʣʫ ʷʢʦʛʦ ʜʝʨʞʘʚʘ (ʛʘʨʘʥʪ) ʙʝʨʝ ʥʘ ʩʝʙʝ ʟʦʙʦʚôʷʟʘʥʥʷ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʚʠʤʦʛʠ ʢʨʝʜʠʪʦʨʘ ʧʨʠʥʮʠʧʘʣʘ (ʙʝʥʝʬʽʮʽʘʨʘ) ʰʣʷʭʦʤ ʚʠʧʣʘʪʠ ʦʩʪʘʥʥʴʦʤʫ 

ʛʨʦʰʦʚʦʾ ʩʫʤʠ ʫ ʚʠʧʘʜʢʘʭ, ʨʦʟʤʽʨʘʭ ʽ ʩʧʦʩʦʙʘʭ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʧʠʩʴʤʦʚʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ 

ʧʨʦ ʚʠʜʘʯʫ ʜʝʨʞʘʚʥʦʾ ʛʘʨʘʥʪʽʾ (ʛʘʨʘʥʪʽʡʥʦʶ ʫʛʦʜʦʶ).  

ɺʦʜʥʦʯʘʩ, ʚʨʘʭʦʚʫʶʯʠ ʩʧʝʮʠʬʽʯʥʽ ʦʟʥʘʢʠ ʜʝʨʞʘʚʥʦʾ ʛʘʨʘʥʪʽʾ, ʤʦʞʝʤʦ ʚʽʜʥʝʩʪʠ ʾʾ ʜʦ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʦʙʦʚôʷʟʘʥʴ ʪʘ ʚʠʟʥʘʯʠʪʠ ʾʾ ʷʢ ʨʽʟʥʦʚʠʜ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ, ʱʦ ʚ ʩʠʣʫ ʩʪ. 

1 ɻʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʟʜʽʡʩʥʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʽʞ ʩʫʙ'ʻʢʪʘʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʤʽʞ ʮʠʤʠ ʩʫʙ'ʻʢʪʘʤʠ ʪʘ ʽʥʰʠʤʠ 

ʫʯʘʩʥʠʢʘʤʠ ʚʽʜʥʦʩʠʥ ʫ ʩʬʝʨʽ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 
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ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ī ʚʘʞʥʘʷ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʠ ʦʩʥʦʚʘ ʧʦʚʳʰʝʥʠʷ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. ʆʩʥʦʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʦʙʳʯʥʦ ʩʯʠʪʘʶʪ ʠʥʚʝʩʪʠ-

ʮʠʠ, ʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʶʪʩʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʅʦ, 

ʥʝʤʘʣʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʦʧʨʦʩ: ʦʪʢʫʜʘ ʚʦʟʴʤʫʪʩʷ ʵʪʠ ʠʥʚʝʩʪʠʮʠʠ ʠ ʢʘʢʠʤʠ ʩʧʦʩʦʙʘ-

ʤʠ ʤʦʞʥʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ ʚ ʩʪʨʘʥʝ? ʕʪʘ ʧʨʦʙʣʝʤʘ ʤʥʦʛʦʛʨʘʥʥʘ ʠ 

ʩʦʚʨʝʤʝʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʩʯʠʪʘʝʪ, ʯʪʦ ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ ʚʘʞʥʦ ʦʧʠʨʘʪʴʩʷ ʪʘʢʞʝ ʥʘ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʠ ʧʨʝʜʧʦʩʳʣʢʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ - 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʎʝʣʴʶ ʥʘʰʝʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʚʳʷʚʣʝʥʠʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩʪʨʘʥʳ.   

ʇʦʚʳʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʷʩʥʦ, ʯʪʦ 

ʥʝ ʥʦʚʘ. ɺ ʥʘʯʘʣʝ 80-ʳʭ ʛʛ. 20-ʦʛʦ ʚʝʢʘ ʧʨʦʠʟʦʰʣʘ ʨʝʚʦʣʶʮʠʷ ʠ ʚ ʪʝʦʨʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʦʩʪʘ. ɸʤʝʨʠʢʘʥʩʢʠʡ ʵʢʦʥʦʤʠʩʪ ʕ. ɼʝʥʠʩʦʥ ʚʦ ʚʨʝʤʷ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʦʩʪʘ ʩʧʝʮʠʘʣʴʥʦ ʚʳʜʝʣʠʣ ʛʨʫʧʧʫ ʟʘʢʦʥʥʦ-ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʚ ʩʚʦʝʡ 

çʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʨʠʬʤʝʪʠʢʝè ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʧʦʢʘʟʘʣ ʢʘʢ ʵʪʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ 

ʬʘʢʪʦʨʳ ʚʣʠʷʣʠ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. [5, ʩ. 384] 

ɼʦʣʷ ʫʯʘʩʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʨʝʛʠʦʥʦʚ ʵʢʦʥʦʤʠʢʠ, ʚʦʧʨʦʩ ʤʘʩʰʪʘʙʦʚ, 

ʢʘʢ ʚ ʧʨʦʰʣʦʤ, ʪʘʢ ʠ ʚ ʥʘʩʪʦʷʱʝʤ, ʩʯʠʪʘʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʥʘʫʯʥʳʭ ʜʠʩʢʫʨʩʦʚ ʠ ʧʦʣʝʤʠʢ. 

ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʤʘ, ʩʫʱʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʧʨʝʜʝʣʷʝʪ 

ʥʝ ʨʳʥʦʢ, ʘ ʚʩʷ ʩʠʩʪʝʤʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʣʞʥʳ 

ʫʯʠʪʳʚʘʪʴʩʷ ʩʦʮʠʘʣʴʥʦʛʦ, ʧʨʘʚʦʚʦʛʦ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʞʠʟʥʴ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʚʦʙʦʜʘ, ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʴ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʩʦʮʠʘʣʴʥʳʝ ʛʘʨʘʥʪʠʠ ʚʦʦʙʱʝ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʮʠʘʣʴʥʳʝ 

ʠʥʩʪʠʪʫʪʳ.[11, ʩ. 131] 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʠʩʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʯʝʣʦʚʝʢʘ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʦʙʦʩʦʙʣʝʥʥʦ, ʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʩʨʝʜʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ çʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʯʝʣʦʚʝʢʘè ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʥʝʦʢʣʘʩʩʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʝʡ ʟʘʤʝʥʷʝʤ 

çʩʦʮʠʘʣʴʥʳʤ ʯʝʣʦʚʝʢʦʤè, ʨʘʩʩʤʘʪʨʠʚʘʷ ʝʛʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʷʭ. ɿʥʘʤʝʥʠʪʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʥʝʦʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʤʘ, ʘʤʝʨʠʢʘʥʩʢʠʡ 

ʵʢʦʥʦʤʠʩʪ ɼʫʛʣʘʩ ʅʦʨʪ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʠʥʩʪʠʪʫʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʨʘʤʢʠ, ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʪʦʨʳʭ ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʠʣʠ ʣʶʜʠ ʚʦʦʙʱʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʀʥʩʪʠʪʫʪʳ, ʧʦ ʅʦʨʪʫ, ʧʦʭʦʞʠ ʥʘ ʧʨʘʚʠʣʘ ʢʦʤʘʥʜʥʳʭ ʩʧʦʨʪʠʚʥʳʭ ʠʛʨ.[8, ʩ. 19] 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʠʥʩʪʠʪʫʪʦʚ, ʚʦʟʥʠʢʣʠ ʣʠ ʦʥʠ ʵʚʦʣʶʮʠʦʥʥʳʤ ʧʫʪʝʤ ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʨʠʟʚʘʥʳ ʜʦʚʝʩʪʠ ʜʦ ʤʠʥʠʤʫʤʘ ʠʟʜʝʨʞʢʠ ʩʜʝʣʦʢ (ʪʨʘʥʩʘʢʮʠʦʥʥʳʝ 

ʠʟʜʝʨʞʢʠ), ʷʚʣʷʶʱʠʩʷ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʨʘʩʭʦʜʘʤʠ ʩʘʤʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ ʩʚʷʟʘʥʳ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʩʫʙʲʝʢʪʦʚ ʨʳʥʢʘ. ʇʦ ʤʥʝʥʠʶ ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

ʵʢʦʥʦʤʠʩʪʘ ʂʝʥʥʝʪʘ ʕʨʨʦʫ, ʪʨʘʥʩʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ  ʟʘʪʨʘʪʳ ʵʢʩʧʣʫʘʪʘʮʠʠ [4, ʩ. 72], 
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ʟʘʧʫʩʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʉʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠʥʩʪʠʪʫʪʳ ʫʤʝʥʴʰʘʶʪ ʨʳʥʦʯʥʫʶ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʩʪʘʣʢʠʚʘʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʫʙʲʝʢʪʳ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʩʦʢʨʘʱʝʥʠʶ ʠʟʜʝʨʞʝʢ, ʪʝʤ ʩʘʤʳʤ ʷʚʣʷʣʘʩʴ ʬʘʢʪʦʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. 

ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʠʨʦʚʘ-

ʥʠʝʤ ʠʥʚʝʩʪʠʮʠʡ ʠ ʧʨʝʜʧʦʩʳʣʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʥʘʫʢʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʩʨʝʜʘ ʩʯʠʪʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʪʠʤʫʣʦʤ ʜʣʷ 

ʠʥʚʝʩʪʠʮʠʡ, ʥʦ ʠ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. [2, ʩ. 10] 

ɺ ʩʚʷʟʠ ʩ ʚʣʠʷʥʠʝʤ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʦʪʣʠʯʘʶʪ ʧʦʥʷ-

ʪʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. [10, ʩ. 101] ʂʦʥʩʪʨʫʢʪʠʚʥʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʩʨʝʜʘ ʫʨʘʚʥʦʚʝʰʝʥʥʘ ʠ ʥʝ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʤʘʢʨʦʩʨʝʜʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʘʣʴʥʝʡʰʝʤʫ ʠʭ 

ʨʘʟʚʠʪʠʶ. ʈʘʟʨʫʰʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ð ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʵʢʦʥʦʤʠʢʝ, ʢʦʛʜʘ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʩʨʝʜʘ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʝʝ ʠ ʠʥʩʪʠʪʫʪʳ ʥʘʠʙʦʣʝʝ ʤʝʥʷʶʱʠʝʩʷ ʠ ʥʝ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʱʠʝʩʷ. ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʨʦʩʪ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʠʥʩʪʠʪʫʪʳ, ʩʦʭʨʘʥʷʷ ʠʣʠ ʤʝʥʷʷ ʥʘʩʪʦʷʱʝʝ ʧʦʣʦʞʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, 

ʩʪʘʥʦʚʷʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠʣʠ ʤʝʭʘʥʠʟʤʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. 

ʉʬʦʨʤʠʨʦʚʘʚʰʠʝ ʥʦʚʳʝ ʪʝʦʨʠʠ ʧʦʟʚʦʣʠʣʠ ʧʦʢʘʟʘʪʴ ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʜʝʣʝ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʘʥʘʣʠʟʳ 

ʠ ʦʮʝʥʢʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʤʘʩʰʪʘʙʘʤʠ ʪʝʤʧʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʧʦʩʨʝʜʥʠʯʝʩʪʚʦʤ ʛʦʩʫʜʘʨʩʪʚʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʳʷʚʣʝʥʘ ʧʨʷʤʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ, ʟʘʱʠʪʦʡ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ 

ʨʦʩʪʦʤ ʵʢʦʥʦʤʠʢʠ. ʀʟ ʢʦʥʮʝʧʮʠʡ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʦʩʪʝ ʣʶʜʠ ʧʨʠʥʠʤʘʶʪ ʪʝ ʧʨʠʥʮʠʧʳ ʠ 

ʦʪʢʣʠʢʘʶʪʩʷ ʥʘ ʪʝ ʩʪʠʤʫʣʳ, ʢʦʪʦʨʳʝ ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʨʝʯʴ ʠʜʝʪ ʦ ʪʘʢʦʤ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʤ ʬʘʢʪʦʨʝ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʩʚʦʙʦʜʘ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʚʦʙʦʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʴ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʦʨʛʦʚʣʠ, ʩʙʝʨʝʞʝʥʠʡ, ʠʥʚʝʩʪʠʮʠʡ, ʧʦʣʴʟʦʚʘʥʠʝ ʩʦʟʜʘʥʥʳʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʮʝʥ, ʫʪʚʝʨʞʜʝʥʠʝ ʜʦʛʦʚʦʨʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʜʨʫʛʠʭ ʩʚʦʙʦʜ. ʆʛʨʘʥʠʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʚʦʙʦʜ ʪʘʢʞʝ ʩʦʟʜʘʝʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ. ɾʝʩʪʢʘʷ ʥʘʣʦʛʦʚʘʷ ʧʦʣʠʪʠʢʘ, ʜʝʬʠʮʠʪ 

ʙʶʜʞʝʪʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʦʣʛ, ʦʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʚʳʙʦʨʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʧʦʢʨʦʚʠʪʝʣʴʩʪʚʦ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ, ʝʩʣʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ ʚʤʝʰʠʚʘʝʪʩʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʫʙʲʝʢʪʦʚ ʨʳʥʢʘ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʚʦʙʦʜʘ ʦʛʨʘʥʠʯʝʥʥʘ. ɸ ʝʩʣʠ 

ʛʦʩʫʜʘʨʩʪʚʦ ʧʦʦʱʨʷʝʪ ʢʦʥʢʫʨʝʥʮʠʶ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʨʳʥʦʯʥʳʭ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ ʨʘʩʰʠʨʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʦʙʦʜʳ. ʇʦ ʤʥʝʥʠʶ 

ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʵʢʦʥʦʤʠʩʪʘ ɸʤʘʨʪʠʘ ʉʝʥʘ (ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʠʥʜʠʝʮ), ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʩʚʦʙʦʜʘ ʥʝ ʪʦʣʴʢʦ ʛʣʘʚʥʘʷ ʮʝʣʴ ʨʘʟʚʠʪʠʷ, ʥʦ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʨʘʟʚʠʪʠʷ.[9, 

ʩ. 377-384] ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʚʦʙʦʜʘ ʠ ʜʝʤʦʢʨʘʪʠʷ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 

ʨʦʩʪʫ ʠ ʧʦʚʳʰʝʥʠʶ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʣʶʜʝʡ, ʝʩʣʠ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʨʝʘʣʴʥʦʩʪʴʶ ʙʣʘʛʦʜʘʨʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ. 

ʈʝʘʣʠʟʫʝʤʘʷ ʩʦ ʩʪʦʨʦʥʫ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦʣʠʪʠʢʘ ʜʦʭʦʜʦʚ ʢʘʢ ʠʥʩʪʠʪʫʮʠʦʥʥʳʡ ʬʘʢʪʦʨ 

ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʚ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ 

ʧʦʣʠʪʠʢʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ɺɺʇ ʠʥʦʛʜʘ ʦʯʝʥʴ ʤʥʦʛʦ ʥʝʜʦʚʦʣʴʩʪʚ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʦʙʱʝʩʪʚʝ, 

ʯʝʤ ʧʨʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʦʩʪʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʠʥʘʤʠʢʝ. ʊʦ ʝʩʪʴ, ʧʨʠ ʥʝʩʧʨʘʚʝʜʣʠʚʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʦʭʦʜʘ, ʧʦʣʫʯʝʥʥʦʤ ʧʨʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʦʩʪʝ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʥʝʜʦʚʦʣʴʩʪʚʘ 

ʤʦʛʫʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʧʦʩʣʝʜʥʠʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʝʩʧʨʘʚʝʜʣʠʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʨʦʩʪʘ ʜʦʭʦʜʘ ʥʘʥʦʩʠʪ ʚʨʝʜ ʥʝ ʪʦʣʴʢʦ ʩ ʩʦʮʠʘʣʴʥʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʝ ʪʦʣʴʢʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʜʘʣʴʥʝʡʰʝʤʫ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʤʫ ʨʦʩʪʫ, ʥʦ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʪʝʭ, ʢʪʦ ʚʳʠʛʨʘʣ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʦʭʦʜʘ. [3, ʩ. 36] 

ʆʩʦʙʝʥʥʦ ʚʘʞʥʳ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʩʪʦʯʥʠʢʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʚ ʧʝʨʝʭʦʜʥʳʭ ʩʪʨʘʥʘʭ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʩʪʨʫʢʪʫʨʥʳʝ 
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ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ 

ʬʘʢʪʦʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ [11, ʩ. 653] 

1. ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʥʷʪʠʝ ʥʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʭʘʥʠʟʤʫ 

ʨʳʥʦʯʥʦʛʦ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, 

2. ʠʟʤʝʥʝʥʠʝ ʩʦʙʩʪʚʝʥʥʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʧʨʠʥʷʪʠʝʤ 

ʟʘʢʦʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʴ ʧʨʘʚ ʥʘ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, 

3. ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʨʝʞʜʝʥʠʡ ʨʳʥʦʯʥʦʛʦ ʪʠʧʘ ʠʣʠ ʟʚʝʥʴʝʚ 

ʨʳʥʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʠʤʝʥʥʦ: ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ, ʪʦʚʘʨʥʳʭ ʠ ʬʦʥʜʦʚʳʭ ʙʠʨʞ, 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʬʦʥʜʦʚ, ʶʨʠʜʠʯʝʩʢʠʭ, ʨʝʢʣʘʤʥʳʭ ʠ ʜʨʫʛʠʭ ʫʩʣʫʛ. 

4. ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ, ʙʣʘʛʦʜʘʨʷ ʟʘʤʝʥʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʳʯʘʛʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ (ʚ ʦʩʥʦʚʥʦʤ ʙʶʜʞʝʪʥʦ-

ʥʘʣʦʛʦʚʳʤ ʠ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʳʤ). 

ɸʥʘʣʠʪʠʢʠ, ʦʮʝʥʠʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʠʥʚʝʩʪʠʮʠʷʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʦʩʪʦʚ ʚ ʧʝʨʝʭʦʜʥʳʭ ʩʪʨʘʥʘʭ, ʚʳʜʝʣʠʣʠ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʠ 

ʧʦʢʘʟʘʪʝʣʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ,[1, ʩ. 73] 

1. ʩʪʝʧʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʦʙʦʜʳ; 

2. ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʜʝʤʦʢʨʘʪʠʠ; 

3. ʛʨʘʞʜʘʥʩʢʘʷ ʩʚʦʙʦʜʘ; 

4. ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʢʦʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ; 

5. ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ; 

6. ʩʪʝʧʝʥʴ ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ; 

7. ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʟʘʢʦʥʦʚ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ; 

8. ʥʘʜʝʞʥʦʩʪʴ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ; 

9. ʛʘʨʘʥʪʠʠ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʠ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ;  

10. ʜʦʚʝʨʠʝ ʢ ʦʨʛʘʥʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ; 

11. ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʦʨʨʫʧʮʠʠ; 

12. ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʆʪʜʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦ ʚʘʞʥʦʩʪʠ ʚʳʜʝʣʠʣʠ ʥʝʢʦʪʦʨʳʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ 

ʬʘʢʪʦʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʊʘʢ, ʘʤʝʨʠʢʘʥʩʢʠʡ ʵʢʦʥʦʤʠʩʪ ʈʦʙʝʨʪ ɹʘʨʨʦ ʧʨʠʜʘʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚʦʧʨʦʩʫ ʧʨʘʚʦʚʦʛʦ ʧʦʨʷʜʢʘ, ʂ. ʆʢʫʠʥ ʦʙʦʩʥʦʚʳʚʘʝʪ ʚʟʘʠʤʦʩʦʛʣʘʩʦʚʘʥ-

ʥʦʩʪʴ ʤʝʞʜʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʚʦʙʦʜʘʤʠ, ʘ ʠʟʫʯʘʶʱʘʷ ʚʣʠʷʥʠʝ ʩʚʦʙʦʜʳ 

ʠʥʩʪʠʪʫʪʘ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʛʨʫʧʧʝ ɸ.ʐ. ʃʷʡʬʝʨʠ, ʚ ʦʩʥʦʚʥʦʤ ʘʢʮʝʥʪ ʩʪʘʚʠʪ ʥʘ 

çʠʥʩʪʠʪʫʪʳ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷè, ʢʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʠʥʩʪʠʪʫʪʳ ʩʫʜʝʙʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʜʘʝʪ ʚʘʞʥʦʩʪʴ ʠ ʩʚʦʙʦʜʝ ʩʣʦʚʘ. [6, ʩ. 76-77] 

ɺʳʰʝ ʫʢʘʟʘʥʥʳʝ ʬʘʢʪʦʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʧʦ ʩʫʱʥʦʩʪʠ ʚʳʩʪʫʧʘʶʪ ʚ ʚʠʜʝ 

ʧʨʝʜʧʦʩʳʣʦʢ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʦʷʚʠʪʩʷ ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʩʤʦʪʨʷ ʢʘʢʦʚʦ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʜʝʣʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʙʱʝʩʪʚʘ. ʄʥʦʛʠʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ 

ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʦʚ, ʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʝ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʦʩʪʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʨʦʛʨʝʩʩʝ ʦʙʱʝʩʪʚʘ ʬʘʢʪʦʨʳ ʥʝʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ, ʥʝ ʤʝʥʝʝ ʚʘʞʥʘ, ʯʝʤ ʬʘʢʪʦʨʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʊʝʤ ʙʦʣʝʝ, ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʠʤʝʝʪ ʧʦʩʨʝʜʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʠʭ ʧʦʣʠʪʠʯʝʩʢʦʝ ʦʮʝʥʠʚʘʥʠʝ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʫʩʣʦʚʥʦʩʪʝʡ 

ʠ ʥʝ ʠʤʝʝʪ ʩʪʘʙʠʣʴʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʜʥʘʢʦ 

ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʥʝ 

ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʨʘʩʭʦʜʦʚ. 

ʅʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʪʘʢʦʡ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ ʬʘʢʪʦʨ ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʦʝ ʜʦʚʝʨʠʝ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ 

ʫʧʨʘʚʣʝʥʠʷ: ʢʦʥʢʨʝʪʥʦ ʢ ʧʨʘʚʠʪʝʣʴʩʪʚʫ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʨʝʥʥʳʭ ʩʦʮʠʘʣ-
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ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ɺʣʠʷʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʦʚʝʨʠʷ ʢ ʧʨʘʚʠʪʝʣʴʩʪʚʫ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʪʘʣʦ ʧʨʝʜʤʝʪʦʤ ʦʩʦʙʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʝ ʠ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʧʦʥʷʪʠʝʤ çʩʦʮʠʘʣʴʥʳʡ ʢʘʧʠʪʘʣè. [9, 198] ɺ ʯʘʩʪʥʦʩʪʠ, ʉʪʠʚʝʥ ʅʘʢ ʠ ʌʠʣʠʧʧ 

ʂʠʬʝʨ ʚ ʩʚʦʝʡ çʉʦʮʠʘʣʴʥʳʡ ʢʘʧʠʪʘʣ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ?è ʩʪʘʪʴʝ ʦʪʤʝʪʠʣʠ, 

ʯʪʦ ʧʦʥʷʪʠʝ çʩʦʮʠʘʣʴʥʳʡ ʢʘʧʠʪʘʣè ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʧʠʩʘʥʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʪʘʢʠʭ 

ʨʝʩʫʨʩʦʚ ʠʥʜʠʚʠʜʦʚ ʢʘʢ ʧʦʣʥʦʤʦʯʠʷ ʚʣʘʩʪʝʡ, ʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʜʦʚʝʨʠʠ ʩʦ 

ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. 

ɺʣʠʷʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ ʥʘ ʵʢʦʥʦʤʠʢʫ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʪʦʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ 

ʧʦʚʝʜʝʥʠʝ ʣʠʯʥʦʩʪʠ ʚʣʠʷʝʪ ʥʘ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʥʘ ʝʛʦ ʦʪʥʦʰʝʥʠʷ ʩ 

ʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʢʘʢʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʜʦʚʝʨʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʢ ʧʨʘʚʠʪʝʣʴʩʪʚʫ ʥʘ ʬʘʢʪʦʨ 

ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. ʊʘʢ, ʚ ʦʙʱʝʩʪʚʝ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʚʳʩʦʢʠʤ ʜʦʚʝʨʠʝʤ, ʠʥʜʠʚʠʜ ʩ 

ʤʝʥʴʰʠʤ ʫʩʝʨʜʠʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʜʝʣʢʠ ʠʣʠ ʪʨʘʥʩʘʢʮʠʠ, ʤʘʣʦ ʟʘʚʠʩʠʤ ʦʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʬʦʨʤʘʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ. ɺ ʪʘʢʦʤ ʦʙʱʝʩʪʚʝ ʠʥʚʝʩʪʠʮʠʠ 

ʙʦʣʝʝ ʜʦʭʦʜʥʳʝ ʠ ʤʝʥʝʝ ʨʠʩʢʦʚʘʥʥʳʝ, ʜʦʩʪʫʧʥʦʩʪʴ ʙʘʥʢʦʚʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚʳʩʦʢʘ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʠʛʨʘʝʪ ʜʦʚʝʨʠʝ ʦʙʱʝʩʪʚʘ ʢ ʩʦʙʩʪʚʝʥʥʦʤʫ 

ʧʨʘʚʠʪʝʣʴʩʪʚʫ. ʕʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʨʦʩʪʫ ʠʥʚʝʩʪʠʮʠʡ, ʘ ʠ ʧʦʚʳʰʝʥʠʶ 

ʥʦʚʘʪʦʨʩʪʚʘ ʠ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʦʙʱʝʩʪʚʝ ʩ ʜʦʚʝʨʠʝʤ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʳ ʥʝ ʪʦʣʴʢʦ 

ʬʠʟʠʯʝʩʢʠʝ, ʠ ʩʪʠʤʫʣʳ ʠʥʚʝʩʪʠʮʠʡ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʧʦʩʢʦʣʴʢʫ ʚʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ 

ʠʭ ʚʳʢʫʧʘ, ʢʦʤʧʝʥʩʘʮʠʠ ʠ ʜʦʭʦʜʥʦʩʪʠ. ɺ ʩʪʨʘʥʘʭ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʜʦʚʝʨʠʷ ʢ ʧʨʘʚʠ-

ʪʝʣʴʩʪʚʫ (ʅʦʨʚʝʛʠʷ, ʖʞʥʘʷ ʂʦʨʝʷ, ʐʚʝʡʮʘʨʠʷ, ʌʠʥʣʷʥʜʠʷ, ʐʚʝʮʠʷ, ɼʘʥʠʷ, ʂʘʥʘʜʘ, ʉʐɸ, 

ʗʧʦʥʠʷ) ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʜʦʣʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ɺɺʇ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʚʝʨʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʠ ʪʦ, ʯʪʦ ʵʪʠ ʩʪʨʘʥʳ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʇʨʠ 

ʦʮʝʥʠʚʘʥʠʠ ʚʣʠʷʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ ʥʘ ʨʘʟʚʠʪʳʝ ʵʢʦʥʦʤʠʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʧʠʨʘʶʪʩʷ 

ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʦʧʨʦʩʳ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʨʝʰʘʶʪ çʥʦʨʤʫ ʜʦʚʝʨʠʷè ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʘʥʝ. 

ɺ ʚʦʧʨʦʩʝ ʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʫʩʣʦʚʥʦ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʤʦʜʝʣʠ [9, 376-377], ʢʦʪʦʨʳʝ ʩʚʦʝʦʙʨʘʟʥʦ ʚʣʠʷʶʪ ʥʘ ʨʘʟʚʠʪʠʝ 

ʙʠʟʥʝʩʘ ʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʵʪʠʤ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩʪʨʘʥʳ. 

ʉʫʱʥʦʩʪʴ ʤʦʜʝʣʠ çʥʝʚʠʜʠʤʘʷ ʨʫʢʘè ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʜʝʝ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʘ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʩʦʟʜʘʚʘʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ, ʨʳʥʢʘ, 

ʩʘʤʦ ʦʩʪʘʝʪʩʷ ʚ ʪʝʥʠ ʠ ʩʣʝʜʠʪ ʟʘ ʧʨʘʚʦʤʝʨʥʦʩʪʴʶ ʧʨʘʚʠʣʘʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʉʚʦʜʠʪʩʷ ʢ 

ʤʠʥʠʤʫʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʵʢʦʥʦʤʠʢʫ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʥʝ ʩʯʠʪʘʝʪ ʩʝʙʷ 

ʚʳʰʝ ʟʘʢʦʥʘ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʨʨʫʧʮʠʠ. ʈʘʟʚʠʚʘ-

ʣʠʩʴ ʩ ʪʘʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʨʘʥ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ. 

ɺ ʩʣʫʯʘʝ ʤʦʜʝʣʠ çʧʦʤʦʛʘʶʱʘʷ ʨʫʢʘè ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʩʚʦʶ ʚʣʘʩʪʴ ʧʨʠʤʝʥʷʝʪ ʜʣʷ 

ʧʦʤʦʱʠ ʙʠʟʥʝʩʫ, ʩʦʟʜʘʚʘʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʝʛʦ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʩʯʠʪʘʝʪ ʩʝʙʷ ʚʳʰʝ ʟʘʢʦʥʘ ʠ, ʩʯʠʪʘʷ ʥʝʢʦʪʦʨʳʝ ʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʠʦʨʠʪʝʪʥʳʤʠ, ʘʢʪʠʚʥʦ ʩʪʠʤʫʣʠʨʫʝʪ ʠʭ ʨʘʟʚʠʪʠʝ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʦʟʜʘʶʪʩʷ ʧʨʝʜʧʦʩʳʣʢʠ 

ʜʣʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʢʦʨʨʫʧʮʠʠ. ʕʪʘ ʤʦʜʝʣʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʩʪʨʘʥ ɺʦʩʪʦʯʥʦʡ ʠ ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʂʠʪʘʶ, ʖʞʥʦʡ ʂʦʨʝʝ, ɸʨʛʝʥʪʠʥʝ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʧʦʣʠʪʠʢʘ çʧʨʝʩʣʝʜʫʶʱʝʛʦ ʨʘʟʚʠʪʠʷè, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʧʝʨʝʜʦʚʳʝ ʩʪʨʘʥʳ.  

ʄʦʜʝʣʴ çʛʨʘʙʷʱʘʷ ʨʫʢʘè ʭʘʨʘʢʪʝʨʥʘ ʧʦʩʪʩʦʚʝʪʩʢʠʤ ʧʝʨʝʭʦʜʥʳʤ ʩʪʨʘʥʘʤ, ʛʜʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʣʫʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʩʪʠʪʫʪʳ, ʠʥʦʛʜʘ ʛʨʘʙʷʱʠʝ 

ʙʦʛʘʪʩʪʚʘ ʩʪʨʘʥʳ, ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʪʨʘʯʠʚʘʥʠʷ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʩʯʠʪʘʝʪ ʩʝʙʷ 

ʚʳʩʰʠʤ ʟʘʢʦʥʦʤ, ʠ ʩʚʦʠ ʧʦʣʥʦʤʦʯʠʷ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʪʠʯʝʩʢʦʡ ʨʝʢʣʘʤʳ. 

ʇʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘ ʩʣʘʙʘ ʠ ʜʦʛʦʚʦʨʳ, ʢʦʥʪʘʢʪʳ ʤʝʞʜʫ ʙʠʟʥʝʩʤʝʥʘʤʠ ʬʦʨʤʠʨʫʶʪʩʷ, 

ʟʘʱʠʱʘʶʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʦʣʠʛʘʨʭʘʤʠ, ʵʪʦ ʚʩʝ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʨʦʮʚʝʪʘʥʠʷ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʢʦʨʨʫʧʮʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʤʝʭʘʥʠʟʤʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʨʝʦʜʦʣʝʚʘʶʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʳʥʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʠ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ, ʬʠʩʢʘʣʴʥʳʤ ʠ ʤʦʥʝʪʘʨʥʳʤ ʨʳʯʘʛʘʤʠ 

ʩʪʨʝʤʠʪʩʷ ʧʦʤʦʯʴ ʨʘʟʚʠʪʠʶ ʙʠʟʥʝʩʘ, ʦʙʝʩʧʝʯʠʪʴ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩʪʨʘʥʳ. ʅʘʯʠʥʘʷ ʩ 2008 ʛʦʜʘ, ʚʩʝʤʠʨʥʳʡ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝ-
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ʩʢʠʡ ʢʨʠʟʠʩ ʠ ʪʨʫʜʥʦʩʪʠ ʝʛʦ ʧʨʝʦʜʦʣʝʥʠʷ, ʩʜʝʣʘʣʠ ʙʦʣʝʝ ʚʘʞʥʳʤ ʟʥʘʯʝʥʠʝ ʤʝʭʘʥʠʟʤʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʚ ʥʘʩʪʦʷʱʝʤ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʦʥʷʪʠʷ ʤʦʜʝʣʠ çʨʝʛʫʣʠʨʫʶʱʝʡ ʠ ʥʘʧʨʘʚʣʷʶʱʝʡ ʨʫʢʠè, 

ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʝʛʦ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʚʘʣʘʭ 

ʨʳʥʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʚ ʧʨʝʦʜʦʣʝʥʠʠ ʨʘʟʚʠʪʠʷ ʨʳʥʦʯʥʳʭ ʩʪʠʭʠʡʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʷʚʣʝʥʠʡ, 

ʚ ʜʝʣʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʠ ʜʘʣʝʝ, ʨʘʟʨʘʙʦʪʢʝ ʦʩʥʦʚʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ ʠ ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʠ ʚʦʦʙʱʝ, ʙʣʘʛʦʜʘʨʷ ʧʦʣʠʪʠʢʝ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. 
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ABOUT SOME INSTITUTIONAL PROBLEMS OF INCREA SING INVESTMENT  

 

The investment problem is multifaceted and therefore modern economic theory believes that 

to solve this problem it is important to rely on institutional factors to stimulate investment and, on 

the basis of this, economic growth. 

The purpose of our article is precisely to identify the problems of stimulating investment and 

economic growth. 
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ɺʘʞʣʠʚʠʤ ʫ ʧʨʦʮʝʩʽ ʜʦʾʥʥʷ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽ ʚʠʙʽʨ ʜʦʾʣʴʥʦʛʦ ʘʧʘʨʘʪʫ, ʷʢʠʡ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʻ ʟ ʚʠʤôʷʤ ʢʦʨʦʚʠ ʪʘ ʚʧʣʠʚʘʻ ʥʘ ʬʽʟʽʦʣʦʛʽʶ ʤʦʣʦʢʦʚʽʜʜʘʯʽ ʪʚʘʨʠʥʠ. 

ʉʫʪʪʻʚʠʤ ʝʣʝʤʝʥʪʦʤ ʤʘʰʠʥʥʦʛʦ ʜʦʾʥʥʷ ʻ ʧʦʚʥʦʪʘ ʚʠʜʦʶʚʘʥʥʷ ʪʘ ʨʽʚʝʥʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʚʠʤôʷ ʢʦʨʦʚʠ [1].  

ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʾʣʴʥʦʛʦ ʘʧʘʨʘʪʘ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʽʚ, ʟʨʦʩʪʘʻ ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ, ʧʝʨʝʥʝʩʝʥʥʷ 

ʟʙʫʜʥʠʢʽʚ ʚʽʜ ʦʜʥʽʻʾ ʜʽʡʢʠ ʜʦ ʽʥʰʦʾ, ʘ ʚʽʜʧʦʚʽʜʥʦ, ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʚʠʜʦʻʥʦʛʦ ʤʦʣʦʢʘ [2-4]. 

ɹʘʟʦʚʦʶ ʦʩʥʦʚʦʶ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʜʦʩʣʽʜʥʦʾ ʫʩʪʘʥʦʚʢʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʜʦʩʣʽʜʥʦʛʦ ʩʪʝʥʜʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʘʧʨʦʙʘʮʽʾ ʜʦʾʣʴʥʠʭ ʘʧʘʨʘʪʽʚ, ʩʪʚʦʨʝʥʦʛʦ ʚ ʣʘʙʦʨʘʪʦʨʽʾ 

ʤʘʰʠʥʥʦʛʦ ʜʦʾʥʥʷ ʪʘ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʤʦʣʦʢʘ ʢʘʬʝʜʨʠ ʘʛʨʦʽʥʞʝʥʝʨʽʾ ʽ ʩʠʩʪʝʤʦʪʝʭʥʽʢʠ, 

ʟʦʢʨʝʤʘ: ʽʤʽʪʘʪʦʨʘ ʤʦʣʦʢʦʚʽʜʜʘʯʽ, ʰʪʫʯʥʦʛʦ ʚʠʤʝʥʽ, ʟʘʩʦʙʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʤʦʣʦʢʦʚʠʚʝʜʝʥʥʷ ʪʘ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ, ʚʘʢʫʫʤʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟ ʚʘʢʫʫʤʧʨʦʚʦʜʦʤ, ʚʘʢʫʫʤʤʝʪʨʽʚ, 

ʤʝʤʙʨʘʥʥʠʭ ʪʝʥʟʦʤʝʪʨʠʯʥʠʭ ʜʘʪʯʠʢʽʚ ʚʘʢʫʫʤʤʝʪʨʠʯʥʦʛʦ ʪʠʩʢʫ, ʪʨʴʦʭʢʘʥʘʣʴʥʦʛʦ ʩʘʤʦʧʠʩʮʷ. 

ɿʛʽʜʥʦ ʧʨʦʛʨʘʤʠ ʜʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ 

ʜʦ ʾʭ ʧʨʦʚʝʜʝʥʥʷ, ʚʢʘʟʘʥʠʡ ʚʠʱʝ ʩʪʝʥʜ ʙʫʚ ʜʦʫʢʦʤʧʣʝʢʪʦʚʘʥʠʡ ʥʝʦʙʭʽʜʥʠʤʠ ʢʦʥʪʨʦʣʴʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʪʘ ʟʘʩʦʙʘʤʠ ʨʝʻʩʪʨʘʮʽʾ ʚʠʤʽʨʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʉʭʝʤʘ 

ʜʦʩʣʽʜʥʦʛʦ ʩʪʝʥʜʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1, ʘ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʥʘ ʨʠʩ. 2. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʜʦʩʣʽʜʥʦʛʦ ʩʪʝʥʜʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʜʦʾʣʴʥʦʛʦ ʘʧʘʨʘʪʘ:  

1 ï ʨʝʟʝʨʚʫʘʨ; 2 ï ʽʤʽʪʘʪʦʨ ʤʦʣʦʢʦʚʽʜʜʘʯʽ, 3 ï ʨʦʪʘʤʝʪʨ, 4 ï ʰʪʫʯʥʝ ʚʠʤôʷ, 5 ï ʧʽʜʚʽʩʥʘ 

ʯʘʩʪʠʥʘ ʜʦʾʣʴʥʦʛʦ ʘʧʘʨʘʪʘ; 6 ï ʻʤʢʽʩʪʴ ʜʣʷ ʚʦʜʠ (ʤʦʣʦʢʦʟʙʽʨʥʠʢ); 7. 20 ï ʚʘʢʫʫʤʤʝʪʨ; 8 ï 

ʧʫʣʴʩʘʪʦʨ; 9,10,11,18 ï ʢʨʘʥ; 12 ï ʙʣʦʢ ʧʦʨʽʚʥʷʥʥʷ; 13 ï ʧʽʜʩʠʣʶʚʘʯ; 14 ï ʙʣʦʢ ʞʠʚʣʝʥʥʷ; 15 

ï ʩʘʤʦʟʘʧʠʩʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ; 16 ï ʪʝʥʟʦʤʝʪʨʠʯʥʽ ʜʘʪʯʠʢʠ ʪʠʩʢʫ; 17 ï ʚʘʢʫʫʤʧʨʦʚʽʜ; 19 ï 

ʚʠʪʨʘʪʦʤʽʨ ʧʦʚʽʪʨʷ; 21 ï ʨʝʩʠʚʝʨ  
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ʆʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʽʚ ʻ:  

¶ ʧʦʨʮʽʡʥʘ ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ ʚ ʤʦʣʦʢʦʟʙʽʨʥʫ ʢʘʤʝʨʫ ʢʦʣʝʢʪʦʨʘ ʯʝʨʝʟ ʜʨʦʩʝʣʶʶʯʠʡ ʦʪʚʽʨ: 

¶ ʚʽʜʚʝʜʝʥʥʷ ʤʦʣʦʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʜʚʦʭ ʥʝʟʘʣʝʞʥʠʭ ʧʘʪʨʫʙʢʘʭ;  

¶ ʨʦʙʦʪʘ ʪʘʢʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʜʦʾʣʴʥʦʛʦ ʘʧʘʨʘʪʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʦʧʘʨʥʠʡ ʪʘ 
ʦʜʥʦʯʘʩʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʦʾʣʴʥʦʛʦ ʘʧʘʨʘʪʘ. 

 

 
 

ʈʠʩ. 2. ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ:  

1 ï ʚʘʢʫʫʤʝʪʨʠʯʥʘ ʫʩʪʘʥʦʚʢʘ; 2, 5 ï ʚʘʢʫʫʤʤʝʪʨ; 3 ï ʩʘʤʦʟʘʧʠʩʫʶʯʠʡ ʧʨʠʩʪʨʽʡ; 4 ï 

ʻʤʢʽʩʪʴ ʜʣʷ ʚʦʜʠ (ʤʦʣʦʢʦʟʙʽʨʥʠʢ); 6 ï ʤʦʣʦʢʦʧʨʦʚʽʜʥʘ ʣʽʥʽʷ; 7 ï ʤʦʣʦʯʥʠʡ ʰʣʘʥʛ; 8 ï 

ʧʫʣʴʩʘʪʦʨ; 9 ï ʰʪʫʯʥʝ ʚʠʤôʷ, 10 ï ʧʽʜʚʽʩʥʘ ʯʘʩʪʠʥʘ ʜʦʾʣʴʥʦʛʦ ʘʧʘʨʘʪʘ; 11 ï ʨʦʪʘʤʝʪʨ 

 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʨʽʚʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʦʣʦʢʦʚʠʚʝʜʝʥʥʷ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʢʨʘʥʘʤʠ 10 ʽ 11 ʽ ʚʠʤʽʨʶʻʪʴʩʷ ʨʦʪʘʤʝʪʨʦʤ 3 ʪʠʧʫ TW-300. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʟʤʽʥʠ ʚʘʢʫʫʤʤʝʪʨʠʯʥʦʛʦ ʪʠʩʢʫ ʚ ʧʦʚʽʪʨʷʥʽʡ ʢʘʤʝʨʽ ʢʦʣʝʢʪʦʨʘ ʽ ʤʦʣʦʢʦʧʨʠʡʤʘʣʴʥʽʡ ʢʘʤʝʨʽ 

ʢʦʣʝʢʪʦʨʘ ʚʩʪʘʥʦʚʣʝʥʽ ʤʝʤʙʨʘʥʥʽ ʪʝʥʟʦʤʝʪʨʠʯʥʽ ʜʘʪʯʠʢʠ ʪʠʩʢʫ ʪʠʧʫ ʀʇɼ-2-0,06 ʟ 

ʜʽʘʧʘʟʦʥʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ -0,04 ʄʇʘ ʜʦ +0,06 ʄʇʘ. ʉʠʛʥʘʣʠ ʜʘʪʯʠʢʽʚ ʧʦʜʘʶʪʴʩʷ ʯʝʨʝʟ 

ʙʣʦʢ ʧʦʨʽʚʥʷʥʥʷ 12 ʽ ʧʽʜʩʠʣʶʚʘʯ 13 ʪʠʧʫ ʊʆʇɸɿ 3-0,2 ʥʘ ʩʘʤʦʟʘʧʠʩʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ 15 

ʪʠʧʫ ʅ 3021-3, ʱʦ ʜʦʟʚʦʣʷʻ ʬʽʢʩʫʚʘʪʠ ʟʤʽʥʥʽ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʧʨʠ ʨʦʙʦʪʽ ʘʧʘʨʘʪʘ.  

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʨʦʟʨʦʙʣʝʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʝʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʭʝʤʠ ʜʦʩʣʽʜʥʦʛʦ 

ʩʪʝʥʜʘ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, ʪʘ ʚ ʟʚôʷʟʢʫ ʟ ʩʢʣʘʜʥʽʩʪʶ ʧʝʨʝʚʽʨʢʠ ʽ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʙʫʣʦ 

ʚʠʨʽʰʝʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʩʧʨʦʱʝʥʫ ʩʭʝʤʫ. ʊʘʢ ʫ ʢʦʣʝʢʪʦʨʽ ʜʦʾʣʴʥʦʛʦ ʘʧʘʨʘʪʘ ʟʘʣʠʰʠʣʠ ʪʽʣʴʢʠ 

ʜʚʘ ʚʭʽʜʥʠʭ ʧʘʪʨʫʙʢʠ ʽ ʧʝʨʝʚʽʨʢʘ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʪʽʣʴʢʠ ʚʽʜ ʜʚʦʭ ʜʽʡʦʢ. ʇʨʠ ʮʴʦʤʫ 

ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʧʦʨʮʽʡʥʘ ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ ʚ ʢʦʣʝʢʪʦʨ ʜʦʾʣʴʥʦʛʦ ʘʧʘʨʘʪʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 
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ʜʽʘʤʝʪʨʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʜʨʦʩʝʣʶʶʯʦʛʦ ʦʪʚʦʨʫ, ʷʢʠʡ ʟʤʽʥʶʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʙʦʨʫ 

ʚʢʣʘʜʠʰʽʚ.  

ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʜʦʧʦʤʦʛʦʶ ʩʘʤʦʟʘʧʠʩʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʦʩʮʠʣʦʛʨʘʤʠ ʟ ʢʦʣʠʚʘʥʥʷʤʠ ʚʘʢʫʫʤʝʪʨʠʯʥʦʛʦ ʪʠʩʢʫ ʫ ʪʦʯʢʘʭ ʩʠʩʪʝʤʠ ʪʘ ʧʨʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʘʢʪʘʭ ʜʦʾʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʘʙʽʣʴʥʠʡ ʚʘʢʫʫʤʤʝʪʨʠʯʥʠʡ ʪʠʩʢ ʚ ʪʘʢʪʽ ʩʩʘʥʥʷ ʪʘ 

ʜʦʩʪʘʪʥʻ ʧʘʜʽʥʥʷ ʚʘʢʫʫʤʤʝʪʨʠʯʥʦʛʦ ʪʠʩʢʫ ʚ ʪʘʢʪʽ ʩʪʠʩʥʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʨʦʙʦʪʫ 

ʜʦʾʣʴʥʦʛʦ ʘʧʘʨʘʪʘ ʙʫʜʝ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʜʽʘʤʝʪʨʘ ʤʦʣʦʢʦʧʨʦʚʽʜʥʦʛʦ ʰʣʘʥʛʘ 12 ʤʤ ʪʘ ʜʽʘʤʝʪʨʘ 

ʜʨʦʩʝʣʴʥʦʛʦ ʦʪʚʦʨʫ 2 ʤʤ. 
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ʈɽɻʋʃʀʈʆɺɸʅʀɽ ʇʆɼɸʏʀ ʎɽʅʊʈʆɹɽɾʅʆɻʆ 

 

ɻʫʣʠʝʚ ɸʩʠʬ ɻʫʤʙʘʪ ʦʛʣʳ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʤʝʪʦʜʘʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʘʯʠ ʥʘʩʦʩʦʚ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʪʠʧʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ.  

ɺ ʥʘʯʘʣʝ ʩʪʘʪʴʠ ʧʨʠʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʡ ʦʙʲʝʤʥʳʭ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʩʦʩʦʚ ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʧʝʨʝʢʘʯʢʠ ʞʠʜʢʦʩʪʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʜʘʯʠ ʞʠʜʢʦʩʪʠ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʩʦʩʦʚ ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ, ʠʤʝʶʱʠʝ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʘʢ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʨʠʤʝʥʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʥʘʩʦʩʘ. 

ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʩʦʙʨʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʣʴ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ - 

ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʪʠʧʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʦʚ ʥʘ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ 

ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʥʘʩʦʩʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘʩʦʩʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʧʦʜʘʯʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʨʘʚʥʝʥʳ ʩ 

ʧʨʝʜʳʜʫʱʠʤʠ ʜʘʥʥʳʤʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʚʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʩʧʳʪʫʝʤʦʛʦ ʘʛʨʝʛʘʪʘ.  
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Economic sciences 

 

ɺʆɿʄʆɾʅʆʉʊʀ ʋɼʆɺʃɽʊɺʆʈɽʅʀʗ ʉʇʈʆʉɸ ʅɸ ʂʈɽɼʀʊʅʓɽ  

ʈɽʉʋʈʉʓ ɺ ʉɽʃʔʉʂʆʄ ʍʆɿʗʁʉʊɺɽ 

 

ɻʫʩʝʡʥʦʚ ɸʥʘʨ ʄʘʤʝʜ ʦʛʣʫ  

ɼʦʢʪʦʨʘʥʪ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ɸʛʨʘʨʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ: h.anar094@mail.ru 

 

ɸʛʨʘʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʢ ʦʜʥʘ ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʦʧʨʝʜʝʣʷʝʪ 

ʫʨʦʚʝʥʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʧʦʜʜʝʨʞʢʘ ʚ ʢʨʝʜʠʪʦʚʘʥʠʠ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʪʝʢʘʝʪ ʠʟ 

ʦʙʲʝʢʪʠʚʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʋʣʫʯʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʧʨʦʩʘ ʥʘ ʢʨʝʜʠʪʥʳʝ ʨʝʩʫʨʩʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ ʧʦʣʠʪʠʢʠ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʜʠʥʘʤʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʢʨʝʜʠʪʥʘʷ 

ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ: ʢʦʤʤʝʨʯʝʩʢʠʝ, ʩʝʨʚʠʩʥʳʝ ʠ 

ʪʦʨʛʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʘʛʨʘʨʥʦʡ ʩʬʝʨʝ, ʢʨʝʜʠʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠ ʨʝʛʫʣʠʨʫʶʱʠʝ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʢʨʝʜʠʪʥʳʝ ʦʪʥʦʰʝʥʠʷ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʨʫʢʪʫʨ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʩʚʷʟʘʥʦ ʩ 

ʚʳʷʚʣʝʥʠʝʤ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ʢʨʝʜʠʪʦʚʘʥʠʷ, 

ʚʳʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʬʦʨʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʢʨʝʜʠʪʥʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ 

ʚʳʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ 

ʩʧʝʮʠʬʠʢʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʫʩʠʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʢʨʝʜʠʪʦʚʘʥʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ; ʫʚʝʣʠʯʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʙʘʥʢʦʚ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ, 

ʚʳʜʝʣʷʝʤʳʭ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʳ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʛʦʩʫʜʘʨʩʪʚʦʤ; ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʣʴʛʦʪʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ; ʨʝʘʣʠʟʘʮʠʷ ʤʝʨ ʧʦ ʧʦʜʜʝʨʞʢʝ ʙʘʥʢʦʚʩʢʦʛʦ ʢʘʧʠʪʘʣʘ; ʧʦʚʳʰʝʥʠʝ ʜʦʚʝʨʠʷ ʢ 

ʢʨʝʜʠʪʥʦʡ ʩʠʩʪʝʤʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʙʘʥʢʦʚʩʢʦʡ ʧʦʣʠʪʠʢʠ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʥʘʥʩʦʚʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʥʥʦʚʘʮʠʡ ʠ 

ʜʨ. 

ʀʟʤʝʥʝʥʠʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʪʨʝʙʫʶʪ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʢʨʝʜʠʪʦʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚʳʷʩʥʠʪʴ ʩʫʱʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʛʦʩʫʜʘʨʩʪʚʦ ʨʝʘʣʠʟʫʝʪ ʨʘʟʣʠʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʧʨʦʛʨʘʤʤʳ ʧʦ ʢʨʝʜʠʪʦʚʘʥʠʶ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʫʪʝʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʨʝʜʠʪʥʳʭ ʫʩʣʫʛ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ 

ʂʨʝʜʠʪʦʚʘʥʠʷ ʚ ʉʝʣʴʩʢʠʭ ʄʝʩʪʥʦʩʪʷʭ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʨʝʜʠʪʦʚ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ: 

- ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ; 

- ʜʣʷ ʦʪʨʘʩʣʝʡ ʘʛʨʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ; 

- ʜʣʷ ʧʦʢʫʧʢʠ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʟʘ ʫʩʣʫʛʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷʤ; 

- ʟʘ ʧʦʩʪʘʚʢʫ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ ʠ ʪ.ʜ.; 

- ʜʣʷ ʪʦʨʛʦʚʣʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. 

ʊʘʢʞʝ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʌʦʥʜʘ ʈʘʟʚʠʪʠʷ ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʢʨʝʜʠʪʳ ʩʝʣʴʩʢʦʤʫ 

ʭʦʟʷʡʩʪʚʫ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʥʘ ʣʴʛʦʪʥʳʭ ʫʩʣʦʚʠʷʭ (5% ʛʦʜʦʚʳʭ). 

ʂʨʦʤʝ ʪʦʛʦ, ɸʛʝʥʪʩʪʚʦ ɸʛʨʘʨʥʦʛʦ ʂʨʝʜʠʪʘ ʠ ʈʘʟʚʠʪʠʷ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʉʝʣʴʩʢʦʛʦ 

ʍʦʟʷʡʩʪʚʘ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦʢʘʟʳʚʘʝʪ ʧʦʤʦʱʴ 7% ʛʦʜʦʚʳʭ ʬʠʟʠʯʝʩʢʠʤ ʠ 

ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ, ʬʝʨʤʝʨʘʤ (ʩʝʤʝʡʥʳʤ ʬʝʨʤʘʤ), ʛʨʫʧʧʘʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʢʨʝʜʠʪʥʳʤ 
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ʩʦʶʟʘʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ. ʊʘʢ, ʚ 2019 ʛʦʜʫ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʩʝʢʪʦʨʘ ʚʳʜʘʥʳ ʣʴʛʦʪʥʳʝ ʢʨʝʜʠʪʳ ʚ ʨʘʟʤʝʨʝ 21 167,1 

ʪʳʩʷʯʠ ʤʘʥʘʪʦʚ [3]. 

ɸʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʙʦʣʴʰʝ ʥʫʞʜʘʝʪʩʷ ʚ ʢʨʝʜʠʪʝ ʠʟ-ʟʘ ʜʣʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ ʦʢʫʧʘʝʤʦʩʪʠ 

ʠʥʚʝʩʪʠʮʠʡ. ɹʘʥʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʙʳʩʪʨʦʤ ʧʦʛʘʰʝʥʠʠ ʩʩʫʜʥʦʛʦ 

ʢʘʧʠʪʘʣʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʘʥʢʠ ʤʝʥʝʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʢʨʝʜʠʪʦʚʘʥʠʠ 

ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ, ʧʦʪʦʤʫ ʯʪʦ çʟʘʚʠʩʠʤʦʩʪʴ ʵʪʦʛʦ 

ʩʝʢʪʦʨʘ ʦʪ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʥʠʟʢʘʷ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʢʘʧʠʪʘʣʘ, 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʟʘʣʦʛʘ ʜʣʷ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʚ ʦʩʥʦʚʥʦʤ ʤʝʣʢʠʭ ʭʦʟʷʡʩʪʚ, 

ʦʪʩʫʪʩʪʚʠʝ ʘʜʝʢʚʘʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʥʠʞʝʥʠʷ ʢʨʝʜʠʪʥʳʭ ʨʠʩʢʦʚ ʚ ʵʪʦʡ ʩʬʝʨʝ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʙʦʣʴʰʦʡ ʜʦʣʝ ʢʨʝʜʠʪʦʚ ʚ ʵʪʦʡ ʩʬʝʨʝ ʚ ʦʙʱʝʡ ʵʢʦʥʦʤʠʢʝè [1]. ʇʨʝʜʣʘʛʘʝʤʳʝ ʫʩʣʦʚʠʷ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪ ʢ ʦʪʢʘʟʫ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʝʜʠʪʥʳʭ 

ʫʩʣʫʛ ʙʘʥʢʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢ ʩʦʟʜʘʶʱʠʤʩʷ ʧʨʦʙʣʝʤʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

- ʥʝʚʳʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʙʘʥʢʘʤʠ (ʚʳʩʦʢʠʝ ʧʨʦʮʝʥʪʥʳʝ ʩʪʘʚʢʠ, 

ʧʨʝʜʣʦʞʝʥʠʝ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʢʨʝʜʠʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʘʪʢʠʡ ʩʨʦʢ ʚʦʟʚʨʘʪʘ ʢʨʝʜʠʪʘ); 

- ʦʪʢʘʟ ʙʘʥʢʦʚ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʢʨʝʜʠʪʦʚ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʭ ʠ ʣʴʛʦʪʥʳʭ ʫʩʣʦʚʠʷʭ 

(ʦʪʢʘʟ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʢʨʝʜʠʪʘ, ʥʝʚʝʨʥʘʷ ʦʮʝʥʢʘ ʢʣʠʝʥʪʘ, ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ 

ʙʘʥʢʦʚʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ). 

ɺ ʦʙʱʝʤ, ʦʪʢʘʟ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʢʨʝʜʠʪʘ ʠʣʠ ʥʝʫʯʝʪ ʠʥʪʝʨʝʩʦʚ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʜʣʦʞʝʥʠʶ ʥʝʚʳʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʢʘʞʜʦʡ ʫʩʣʫʛʠ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʟʘʠʤʥʳʭ ʠʥʪʝʨʝʩʦʚ. ʊʘʢ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʙʘʥʢ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʢʨʝʜʠʪʥʳʝ ʫʩʣʫʛʠ ʧʦʪʨʝʙʠʪʝʣʷʤ ʥʝ ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ 

ʨʘʚʥʦʜʫʰʥʳʤ ʢ ʩʚʦʝʡ ʧʨʠʙʳʣʴʥʦʩʪʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʦʚʝʨʠʝ ʢʣʠʝʥʪʘ ʢ ʙʘʥʢʫ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʚʦʝʚʘʪʴ ʟʘ ʩʯʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʘʞʜʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ ʫʩʣʫʛʠ, ʯʪʦ 

ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʙʘʥʢʘ ʠ ʧʦʜʜʝʨʞʘʥʠʶ 

ʩʪʘʙʠʣʴʥʦʩʪʠ [2, s.161]. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʢʦʛʜʘ ʢʣʠʝʥʪ ʠ ʙʘʥʢ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʪʥʝʨʦʚ ʠ 

ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʳ ʥʘ ʚʟʘʠʤʦʚʳʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ.  

ʇʨʠ ʵʪʦʤ ʙʘʥʢ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʢʨʝʜʠʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʘ ʢʣʠʝʥʪʳ 

ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʢʨʝʜʠʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʘʛʨʘʨʥʳʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʯʴ ʩʚʦʠʭ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ - ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʥʦʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʚʠʞʝʥʠʝ ʢʨʝʜʠʪʥʳʭ ʫʩʣʫʛ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ: 

- ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦ ʚʦʟʤʦʞʥʳʤ ʢʨʝʜʠʪʥʳʤ ʧʨʦʜʫʢʪʘʤ ʠ ʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤ; 

- ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʩ ʮʝʣʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʥʦʚʳʤ 

ʢʨʝʜʠʪʥʳʤ ʫʩʣʫʛʘʤ. 

ʂʦʥʝʯʥʦ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ ʧʦ ʵʪʠʤ ʚʦʧʨʦʩʘʤ 

ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʜʚʠʞʝʥʠʷ ʢʨʝʜʠʪʥʳʭ ʫʩʣʫʛ ʙʘʥʢʘ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʨʝʜʠʪʥʳʭ ʫʩʣʫʛ: ʜʦʣʛʦʩʨʦʯʥʦʩʪʴ ʢʨʝʜʠʪʘ; ʫʥʠʢʘʣʴʥʦʩʪʴ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʧʦʜʭʦʜ); ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʜʨ. 

ʂʘʯʝʩʪʚʦ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ ʙʘʥʢʘ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʩʦʟʜʘʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʝʜʠʪʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʩʦʟʜʘʥʠʝ 

ʮʝʣʝʚʦʛʦ ʢʨʝʜʠʪʘ, ʧʨʦʜʣʝʥʠʝ ʩʨʦʢʦʚ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʣʴʛʦʪʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪ. ʜ.) ʧʦʟʚʦʣʷʝʪ 

ʚʳʠʛʨʘʪʴ ʚʨʝʤʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʚʠʛʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʨʝʜʠʪʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʚʘʞʥʦ, ʯʪʦʙʳ ʦʙʱʘʷ ʧʦʣʠʪʠʢʘ ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʘʭ 

ʠ ʮʝʥʥʦʩʪʷʭ, ʢʦʪʦʨʳʤʠ ʙʫʜʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʣʠʝʥʪ. 
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ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʧʨʦʮʝʩ ʨʝʘʙʽʣʽʪʘʮʽʾ ʻ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʭʽʚʮʽʚ ʙʘʛʘʪʴʦʭ 

ʛʘʣʫʟʝʡ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ. ʇʩʠʭʦʣʦʛʠ, ʬʽʣʦʩʦʬʠ, ʩʦʮʽʦʣʦʛʠ, ʧʝʜʘʛʦʛʠ, ʩʦʮʽʘʣʴʥʽ ʧʩʠʭʦʣʦʛʠ 

ʚʠʷʚʣʷʶʪʴ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʜʦʩʣʽʜʞʫʶʪʴ ʤʝʭʘʥʽʟʤʠ, ʝʪʘʧʠ ʪʘ ʩʪʘʜʽʾ, ʬʘʢʪʦʨʠ 

ʨʝʘʙʽʣʽʪʘʮʽʾ. 

ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʦʮʽʘʣʴʥʦʾ ʨʦʙʦʪʠ ʻ ʟʙʝʨʝʞʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʘ ʣʶʜʠʥʠ, ʛʨʫʧʠ ʘʙʦ 

ʢʦʣʝʢʪʠʚʫ ʚ ʩʪʘʥʽ ʝʥʝʨʛʽʡʥʦʛʦ, ʪʚʦʨʯʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʝʙʝ ʽ ʩʚʦʻʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ, ʛʽʜʥʠʭ ʣʶʜʩʴʢʦʛʦ ʽʩʥʫʚʘʥʥʷ ʫʤʦʚ ʞʠʪʪʷ. 

ɹʫʜʴ-ʷʢʠʡ ʩʦʮʽʘʣʴʥʠʡ ʩʫʙ'ʻʢʪ, ʚ ʧʝʨʽʦʜ ʚʩʴʦʛʦ ʩʚʦʛʦ ʞʠʪʪʷ ʙʘʛʘʪʦ ʨʘʟʽʚ ʩʪʠʢʘʻʪʴʩʷ ʟ 

ʩʠʪʫʘʮʽʷʤʠ, ʧʨʠ ʷʢʠʭ ʨʫʡʥʫʻʪʴʩʷ ʟʚʠʯʥʘ ʜʣʷ ʥʴʦʛʦ ʤʦʜʝʣʴ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʨʚʫʪʴʩʷ 

ʩʬʦʨʤʦʚʘʥʽ ʩʦʮʽʘʣʴʥʽ ʟʚ'ʷʟʢʠ ʽ ʚʽʜʥʦʩʠʥʠ. ʋ ʜʘʥʠʭ ʫʤʦʚʘʭ ʩʫʙ'ʻʢʪʫ ʧʦʪʨʽʙʥʦ ʥʝ ʪʽʣʴʢʠ 

ʟʚʠʢʥʫʪʠ ʽ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʞʠʪʪʷ, ʘʣʝ ʡ ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʥʫʪʠ ʚʪʨʘʯʝʥʽ ʩʦʮʽʘʣʴʥʽ 

ʧʦʟʠʮʽʾ, ʚʽʜʪʚʦʨʠʪʠ ʝʤʦʮʽʡʥʽ, ʧʩʠʭʦʣʦʛʽʯʥʽ ʪʘ ʬʽʟʠʯʥʽ ʨʝʩʫʨʩʠ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽ ʩʦʮʽʘʣʴʥʽ 

ʟʚ'ʷʟʢʠ ʽ ʚʽʜʥʦʩʠʥʠ [2]. 

ʉʦʮʽʘʣʴʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ī ʮʝ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʟʨʫʡʥʦʚʘʥʠʭ ʘʙʦ ʚʪʨʘʯʝʥʠʭ ʩʫʩʧʽʣʴʥʠʭ ʟʚ'ʷʟʢʽʚ ʽ ʚʽʜʥʦʩʠʥ, ʩʦʮʽʘʣʴʥʦ ʽ ʦʩʦʙʠʩʪʦ ʟʥʘʯʫʱʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʙ'ʻʢʪʘ [1, ʩ.15]. 

ʋ ʩʦʮʽʘʣʴʥʽʡ ʨʝʘʙʽʣʽʪʘʮʽʾ ʷʢ ʪʝʭʥʦʣʦʛʽʾ ʩʦʮʽʘʣʴʥʦʾ ʨʦʙʦʪʠ ʛʦʣʦʚʥʫ ʨʦʣʴ ʛʨʘʻ 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʛʨʦʤʘʜʷʥʠʥʘ ʘʙʦ ʛʨʫʧʠ ʛʨʦʤʘʜʷʥ, ʷʢʽ ʚʪʨʘʪʠʣʠ ʡʦʛʦ ʫ 

ʚʘʞʢʽʡ ʞʠʪʪʻʚʽʡ ʩʠʪʫʘʮʽʾ. ʉʶʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʣʠ ʚ ʟʚ'ʷʟʢʫ ʟ ʙʝʟʨʦʙʽʪʪʷʤ, 

ʽʥʚʘʣʽʜʥʽʩʪʶ, ʤʽʛʨʘʮʽʻʶ ʪʘ ʚʽʜʙʫʚʘʥʥʷʤ ʧʦʢʘʨʘʥʥʷ ʚ ʤʽʩʮʷʭ ʧʦʟʙʘʚʣʝʥʥʷ ʚʦʣʽ ʽ ʪ. ʜ. [3]. 

ɼʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʮʽʣʝʡ ʩʦʮʽʘʣʴʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ: 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʩʫʙ'ʻʢʪʘ, ʦʪʨʠʤʘʥʥʷ ʥʠʤ ʜʫʭʦʚʥʦʾ, ʩʦʮʽʘʣʴʥʦʾ ʽ ʤʘʪʝʨʽʘʣʴʥʦʾ 

ʥʝʟʘʣʝʞʥʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ʉʦʮʽʘʣʴʥʠʡ ʧʨʘʮʽʚʥʠʢ ʦʨʛʘʥʽʟʦʚʫʻ ʥʘʚʤʠʩʥʠʡ ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʧʨʦʮʝʩ ʜʦʩʷʛʥʝʥʥʷ 

ʪʘʢʠʭ ʮʽʣʝʡ. ʉʢʣʘʜʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʯʘʩʪʦ ʦʙ'ʻʢʪʦʤ ʩʦʮʽʘʣʴʥʦ-ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʻ ʜʦʨʦʩʣʘ, ʩʘʤʦʩʪʽʡʥʘ ʣʶʜʠʥʘ, ʱʦ ʩʬʦʨʤʫʚʘʣʘʩʷ ʷʢ ʦʩʦʙʠʩʪʽʩʪʴ, ʟ ʫʩʪʘʣʝʥʦʶ 

ʩʠʩʪʝʤʦʶ ʟʥʘʥʴ, ʚʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʽʥʪʝʨʝʩʽʚ, ʽʜʝʘʣʽʚ ʪʘ ʩʠʩʪʝʤʦʶ ʧʦʪʨʝʙ. 

ʇʨʘʢʪʠʢʘ ʥʘʜʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚʠʟʥʘʯʘʻ ʪʘʢʽ ʥʘʧʨʷʤʢʠ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ: 

ī ʩʦʮʽʘʣʴʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ʣʽʪʥʽʭ ʣʶʜʝʡ;  

ī ʩʦʮʽʘʣʴʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ʦʩʽʙ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ ʪʘ ʜʽʪʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ;  

ī ʨʝʘʙʽʣʽʪʘʮʽʷ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʚʽʡʥʘʭ ʽ ʚʽʡʩʴʢʦʚʠʭ 

ʢʦʥʬʣʽʢʪʘʭ;  

ī ʨʝʘʙʽʣʽʪʘʮʽʷ ʦʩʽʙ, ʷʢʽ ʚʽʜʙʫʣʠ ʧʦʢʘʨʘʥʥʷ ʚ ʤʽʩʮʷʭ ʧʦʟʙʘʚʣʝʥʥʷ ʚʦʣʽ ʪʘ ʽʥ. [3] 

ʋ ʚʽʪʯʠʟʥʷʥʽʡ ʧʨʘʢʪʠʮʽ ʩʦʮʽʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʚʠʜʠ 

ʩʦʮʽʘʣʴʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ: 

ī ʩʦʮʽʘʣʴʥʦ-ʤʝʜʠʯʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ī ʜʦʧʦʤʘʛʘʻ ʚʽʜʥʦʚʠʪʠ, ʘʙʦ ʩʬʦʨʤʫʚʘʪʠ ʚ ʣʶʜʠʥʠ 

ʥʦʚʽ ʥʘʚʠʯʢʠ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʞʠʪʪʷ, ʜʦʧʦʤʘʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʙʫʪʫ ʽ ʚʝʜʝʥʥʽ ʜʦʤʘʰʥʴʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ; 

ī ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ī ʜʦʧʦʤʘʛʘʻ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʧʩʠʭʽʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʦʧʪʠʤʽʟʫʻ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʽ ʟʚ'ʷʟʢʠ ʽ ʚʽʜʥʦʩʠʥʠ; 
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ī ʩʦʮʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ī ʜʦʧʦʤʘʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʟʜʽʡʩʥʝʥʥʽ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ ʧʨʦʙʣʝʤʘʭ ʣʶʜʠʥʠ ʚ ʦʪʨʠʤʘʥʥʽ ʦʩʚʽʪʠ; 

ī ʧʨʦʬʝʩʽʡʥʦ-ʪʨʫʜʦʚʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ī ʜʦʧʦʤʘʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥʽ ʥʦʚʠʭ, ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʽ 

ʚʪʨʘʯʝʥʠʭ ʣʶʜʠʥʦʶ ʪʨʫʜʦʚʠʭ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ  ʟ ʧʦʜʘʣʴʰʠʤ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷʤ. 

ī ʩʦʮʽʘʣʴʥʦ-ʩʝʨʝʜʦʚʠʱʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ī ʜʦʧʦʤʘʛʘʻ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʧʦʯʫʪʪʷ ʩʦʮʽʘʣʴʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ ʣʶʜʠʥʠ ʚ ʩʦʮʽʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [1, c.15-16]. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʚʠʜʽʚ ʩʦʮʽʘʣʴʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʷ ʚʘʞʣʠʚʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʥʘʩʪʫʧʥʠʭ ʧʨʠʥʮʠʧʽʚ: 

1. ʉʚʦʻʯʘʩʥʽʩʪʴ ʽ ʧʦʝʪʘʧʥʽʩʪʴ ʩʦʮʽʘʣʴʥʦ-ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ī ʮʝʡ ʧʨʠʥʮʠʧ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤʠ ʢʣʽʻʥʪʘ ʽ ʧʦʩʣʽʜʦʚʥʫ ʜʽʷʣʴʥʽʩʪʴ ʧʦ ʾʾ ʚʠʨʽʰʝʥʥʶ. 

2. ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʽʩʪʴ, ʩʠʩʪʝʤʥʽʩʪʴ ʽ ʢʦʤʧʣʝʢʩʥʽʩʪʴ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʜʽʡʩʥʝʥʥʷ 

ʩʦʮʽʘʣʴʥʦ-ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʷʢ ʦʜʥʽʻʾ ʟ ʮʽʣʽʩʥʠʭ ʩʠʩʪʝʤ ʜʦʧʦʤʦʛʠ ʽ ʧʽʜʪʨʠʤʢʠ ʢʣʽʻʥʪʘ. 

3. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʽ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʩʦʮʽʘʣʴʥʦ-ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ī 

ʮʝʡ ʧʨʠʥʮʠʧ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʚʠʪʠ ʚʪʨʘʯʝʥʽ ʩʫʙ'ʻʢʪʦʤ ʨʝʩʫʨʩʠ ʽ ʟʘʧʦʙʽʛʪʠ ʡʤʦʚʽʨʥʦʤʫ 

ʚʠʥʠʢʥʝʥʥʶ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʢʣʽʻʥʪʘ. 

4. ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʫ, ʭʘʨʘʢʪʝʨʫ ʪʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʩʦʮʽʘʣʴʥʦ-

ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ. 

5. ɼʦʩʪʫʧʥʽʩʪʴ ʩʦʮʽʘʣʴʥʦ-ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ ʜʦʧʦʤʦʛʠ ʜʣʷ ʚʩʽʭ, ʭʪʦ ʾʾ ʧʦʪʨʝʙʫʻ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʤʘʡʥʦʚʦʛʦ ʽ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʽ ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʮʝʩʫ ʩʦʮʽʘʣʴʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʻ ʨʦʟʚʠʪʦʢ ʚ 

ʣʶʜʠʥʽ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʜʦ ʙʦʨʦʪʴʙʠ ʟ ʪʨʫʜʥʦʱʘʤʠ, ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʦʧʦʨʫ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʘʤ ʩʝʨʝʜʦʚʠʱʘ [3]. 

ʉʦʮʽʘʣʴʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʪʨʠ ʝʪʘʧʠ: 

ʇʝʨʰʠʡ ʝʪʘʧ ī ʝʪʘʧ ʘʢʪʠʚʥʠʭ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʚʧʣʠʚʽʚ (ʪʝʦʨʝʪʠʯʥʝ ʥʘʚʯʘʥʥʷ). 

ɼʨʫʛʠʡ ʝʪʘʧ ī ʝʪʘʧ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʚʽʜʥʦʚʣʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʪʘ 

ʦʩʦʙʠʩʪʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʽʜʥʦʚʣʝʥʠʭ ʥʘʚʠʯʦʢ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʟ ʧʦʩʪʫʧʦʚʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ ʟʘʚʜʘʥʴ. 

ʊʨʝʪʽʡ ʝʪʘʧ ī ʝʪʘʧ ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʠ ʧʦʚʥʦʛʦ, ʘʙʦ ʯʘʩʪʢʦʚʦʛʦ ʩʦʮʽʘʣʴʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ, ʢʦʣʠ ʧʦʚʪʦʨʶʶʪʴʩʷ ʽ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʜʦʩʷʛʥʫʪʽ ʫʩʧʽʭʠ. 

ʆʪʞʝ, ʩʦʮʽʘʣʴʥʘ ʨʝʘʙʽʣʽʪʘʮʽʷ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʜʦʧʦʤʦʟʽ ʣʶʜʷʤ, ʚʦʥʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ, ʷʢ ʟʜʦʨʦʚ'ʷ, ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʪʘʢ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʡʦʛʦ ʧʨʘʚʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʽ ʚʧʝʚʥʝʥʦʩʪʽ ʚ 

ʩʦʙʽ. ɹʝʟʫʤʦʚʥʦ, ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʟʤʽʮʥʠʪʠ ʤʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʽʯʥʫ ʙʘʟʫ ʩʦʮʽʘʣʴʥʠʭ ʩʣʫʞʙ.  
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ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ʂɸʄɽʈʅʆɻʆ ʊɺʆʈʏɽʉʊɺɸ ʂɸɿɸʍʉʊɸʅʉʂʀʍ 

ʂʆʄʇʆɿʀʊʆʈʆɺ ʅɸ ʉʆɺʈɽʄɽʅʅʆʄ ʕʊɸʇɽ 

 

ɼʘʚʣʝʪʴʷʨʦʚʘ ɸ. 

ʤʘʛʠʩʪʨʘʥʪ 2 ʛʦʜʘ ʦʙʫʯʝʥʠʷ 

ʂʘʟʘʭʩʢʘʷ ʅʘʮʠʦʥʘʣʴʥʘʷ ʂʦʥʩʝʨʚʘʪʦʨʠʷ  

(ʂʅʂ ʠʤ. ʂʫʨʤʘʥʛʘʟʳ) 

 

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ 

ʢʦʤʧʦʟʠʪʦʨʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʙʳʣʦ ʥʘʧʠʩʘʥʦ ʥʝʤʘʣʦ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚ ʢʘʤʝʨʥʦ-

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ ʠ ʢʘʤʝʨʥʦ-ʚʦʢʘʣʴʥʦʤ ʞʘʥʨʘʭ. ʆʥʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʚʦʨʯʝʩʪʚʝ ʪʘʢʠʭ 

ʘʚʪʦʨʦʚ, ʢʘʢ ɻ. ɾʫʙʘʥʦʚʘ, ɽ. ʈʘʭʤʘʜʠʝʚ, ʅ. ʊʣʝʥʜʠʝʚ, ɹ. ɹʘʷʭʫʥʦʚ, ʅ. ʄʝʥʜʳʛʘʣʠʝʚ, ʂ. 

ɼʫʡʩʝʢʝʝʚ, ɸ. ʀʩʘʢʦʚʘ, ʄ. ʉʘʛʘʪʦʚ, ɹ. ʂʳʜʳʨʙʝʢ, ʉ. ɸʙʜʠʥʫʨʦʚ, ɸ. ɸʙʜʠʥʫʨʦʚ, ʃ. 

ɾʫʤʘʥʦʚʘ, ɻ. ɸʙʜʨʘʰʝʚʘ ʠ ʜʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʤʫʟʳʢʦʟʥʘʥʠʠ ʧʦʷʚʠʣʠʩʴ 

ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʨʘʩʢʨʳʪʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʤʝʨʥʦʛʦ ʞʘʥʨʘ. ʆʜʥʘʢʦ, ʦʙʣʘʩʪʴ 

ʢʘʤʝʨʥʦʡ ʤʫʟʳʢʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʥʝ ʩʪʦʣʴ ʠʟʫʯʝʥʘ, ʥʝʞʝʣʠ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠ ʤʦʥʫʤʝʥʪʘʣʴʥʳʝ 

ʧʦʣʦʪʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʦʟʠʪʦʨʦʚ. ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʦʙʫʩʣʦʚʣʝʥʘ, ʚʦʟʤʦʞʥʦ, 

ʞʘʥʨʦʚʦʡ ʩʧʝʮʠʬʠʢʦʡ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʤʫʟʳʢʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʙʦʣʝʝ ʤʘʣʳʤʠ ʤʘʩʰʪʘʙʘʤʠ 

ʢʘʤʝʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʠ ʚ ʮʝʣʦʤ, ï ʩ ʢʘʤʝʨʥʦʩʪʴʶ ʠʩʧʦʣʥʝʥʠʷ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʭ ʞʘʥʨʦʚ, ï ʪʘʢʠʭ, ʢʘʢ, ʦʧʝʨʘ, ʩʠʤʬʦʥʠʯʝʩʢʘʷ ʧʦʵʤʘ, 

ʩʠʤʬʦʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʢʦʥʮʝʨʪʳ, ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʘʤʝʨʥʦʡ ʤʫʟʳʢʠ ʥʦʩʷʪ ʣʠʨʠʢʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʥʘʧʦʣʥʝʥʳ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʦʙʨʘʟʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ. ʆʥʠ 

ʪʷʛʦʪʝʶʪ, ʢ ʙʦʣʝʝ ʪʦʥʢʠʤ ʦʙʣʘʩʪʷʤ ʚʦʩʧʨʠʷʪʠʷ, ʟʘʪʨʘʛʠʚʘʶʪ ʩʘʤʳʝ ʛʣʫʙʠʥʥʳʝ ʩʪʨʫʥʳ ʜʫʰʠ, 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʘʤʳʝ ʩʦʢʨʦʚʝʥʥʳʝ ʤʳʩʣʠ ʠ ʯʫʚʩʪʚʘ, ʟʘʩʪʘʚʣʷʶʪ ʟʘʜʫʤʘʪʴʩʷ ʦ ʩʤʳʩʣʝ ʙʳʪʠʷ 

ʯʝʣʦʚʝʢʘ ʚ ʮʝʣʦʤ. ʇʨʦʠʟʚʝʜʝʥʠʷ ʢʘʤʝʨʥʦ-ʚʦʢʘʣʴʥʦʛʦ ʞʘʥʨʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʦʟʠʪʦʨʦʚ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʠʤʝʶʪ ʛʣʫʙʦʢʦ ʥʘʮʠʦʥʘʣʴʥʫʶ ʧʨʠʨʦʜʫ.  

ʅʝ ʩʣʫʯʘʡʥʦ, ʠʤʝʥʥʦ ʢ ʞʘʥʨʫ ʢʘʤʝʨʥʦ-ʚʦʢʘʣʴʥʦʡ ʠ ʢʘʤʝʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ 

ʤʫʟʳʢʠ ʚʩʝ ʯʘʱʝ ʦʙʨʘʱʘʶʪʩʷ ʚ ʩʚʦʝʤ ʪʚʦʨʯʝʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʦʟʠʪʦʨʳ ʂʘʟʘʭʩʪʘʥʘ, ï 

ʪʘʢʠʝ, ʢʘʢ, ʉ. ɸʙʜʠʥʫʨʦʚ, ɸ. ɸʙʜʠʥʫʨʦʚ, ɸ. ʊʦʣʳʢʧʘʝʚ, ʃ. ɾʫʤʘʥʦʚʘ, ɻ. ɸʙʜʨʘʰʝʚʘ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʛʣʫʙʦʢʠʤʠ ʤʝʩʪʥʳʤʠ 

ʪʨʘʜʠʮʠʷʤʠ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ ʫʩʪʥʦʡ ʪʨʘʜʠʮʠʠ ʙʝʨʝʪ ʩʚʦʠ ʠʩʪʦʢʠ ʠʟ ʛʣʫʙʦʢʠʭ 

ʚʨʝʤʝʥ ʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʞʠʟʥʠ ʠ ʙʳʪʘ 

ʩʚʦʙʦʜʦʣʶʙʠʚʦʛʦ ʢʦʯʝʚʦʛʦ ʥʘʨʦʜʘ. ʇʝʩʥʷ ʣʠʣʘʩʴ ʚ ʙʝʩʢʨʘʡʥʠʭ ʧʨʦʩʪʦʨʘʭ ʢʘʟʘʭʩʢʦʡ ʩʪʝʧʠ, ʘ 

ʜʦʤʙʨʘ ʙʳʣʘ ʥʝʨʘʟʣʫʯʥʦʡ ʩʧʫʪʥʠʮʝʡ ʚʩʘʜʥʠʢʘ ʥʘ ʢʦʥʝ.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʢʘʤʝʨʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʦʟʠʪʦʨʦʚ, 

ʦʙʨʘʪʠʤʩʷ ʢ ʨʘʙʦʪʝ çʂʘʟʘʭʩʢʘʷ ʬʦʨʪʝʧʠʘʥʥʘʷ ʤʫʟʳʢʘè ɸ. ɼʦʩʘʝʚʦʡ, ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨ 

ʚʳʜʚʠʛʘʝʪ ʠʜʝʶ çʪʨʝʭʬʘʟʦʚʦʩʪʠ ʚʳʟʨʝʚʘʥʠʷ ʥʦʚʳʭ ʢʦʤʧʦʟʠʪʦʨʩʢʠʭ ʰʢʦʣè [1] ʠ ʚʳʜʝʣʷʝʪ 

ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ: ʨʘʥʥʠʡ, ʚʪʦʨʦʡ ʠ ʵʪʘʧ ʟʨʝʣʦʩʪʠ.  

ʇʝʨʚʘʷ ʬʘʟʘ ï ʩʦʛʣʘʩʥʦ ʪʠʧʦʣʦʛʠʠ ɸ. ɼʦʩʘʝʚʦʡ ï ʧʦʜʨʘʟʫʤʝʚʘʝʪ çʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʝ 

ʮʠʪʠʨʦʚʘʥʠʝ ʬʦʣʴʢʣʦʨʥʦʛʦ ʧʝʨʚʦʠʩʪʦʯʥʠʢʘè.  

ɺʪʦʨʘʷ ʬʘʟʘ ï ʵʪʦ çʦʚʣʘʜʝʥʠʝ ʥʦʚʳʤʠ ʞʘʥʨʘʤʠ, ʬʦʨʤʘʤʠ, ʧʨʠʰʝʜʰʠʤʠ ʠʟ 

ʝʚʨʦʧʝʡʩʢʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʫʩʩʢʦʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʧʨʘʢʪʠʢʠ, ʥʘ ʢʦʪʦʨʳʝ 

ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʚ ʦʩʥʦʚʥʦʤ ʤʝʣʦʜʠʯʝʩʢʠʡè. 

ʊʨʝʪʴʷ ʬʘʟʘ ï ʵʪʘʧ ʟʨʝʣʦʩʪʠ çʫʩʪʥʦ-ʪʨʘʜʠʮʠʦʥʥʦʝ ʠ ʧʠʩʴʤʝʥʥʦ-ʤʥʦʛʦʛʦʣʦʩʥʦʝ 

ʠʩʢʫʩʩʪʚʦ, ï ʦʙʨʘʟʫʷ ʩʧʣʘʚ, ʧʨʦʥʠʢʘʝʪ ʚ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʨʝʦʙʨʘʟʫʝʪ ʪʝ ʠʣʠ ʠʥʳʝ ʩʪʦʨʦʥʳ ʤʫʟʳʢʘʣʴʥʦʛʦ ʷʟʳʢʘ. ʊʘʢʦʝ ʦʩʚʦʝʥʠʝ ʞʘʥʨʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʛʣʫʙʠʥʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʥʘʮʠʦʥʘʣʴʥʫʶ ʪʨʘʜʠʮʠʶè [1].  

ɿʘʢʦʥʦʤʝʨʥʦ, ʯʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʚʦʨʯʝʩʢʦʛʦ çʧʦʯʝʨʢʘè, ʤʥʦʛʠʝ ʢʦʤʧʦʟʠʪʦʨʳ 

ʥʘʯʠʥʘʶʪ ʦʪʪʘʯʠʚʘʪʴ ʩʚʦʝ ʤʘʩʪʝʨʩʪʚʦ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʢʘʤʝʨʥʳʭ ʤʫʟʳʢʘʣʴʥʳʭ ʞʘʥʨʦʚ, 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʠʥʠʘʪʶʨʘʭ, ʧʴʝʩʘʭ, ʧʝʩʥʷʭ ʜʣʷ ʛʦʣʦʩʘ, ʨʦʤʘʥʩʘʭ.   
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ɺ ʵʪʦʡ ʩʚʷʟʠ ɸ. ɼʦʩʘʝʚʘ ʦʪʤʝʯʘʝʪ: çʄʥʦʛʠʝ ʢʦʤʧʦʟʠʪʦʨʳ ï ʥʘʰʠ ʩʦʚʨʝʤʝʥʥʠʢʠ, ʢʘʢ 

ʙʳ ʟʘʥʦʚʦ, ʚ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʚ ʧʨʝʜʝʣʘʭ ʩʦʙʩʪʚʝʥʥʦʡ ʪʚʦʨʯʝʩʢʦʡ ʙʠʦʛʨʘʬʠʠ ʧʨʦʭʦʜʷʪ 

ʚʩʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ, ʚʢʣʶʯʘʷ: 1) ʦʙʨʘʙʦʪʢʫ ʥʘʨʦʜʥʳʭ ʤʝʣʦʜʠʡ, 2) 

ʦʩʚʦʝʥʠʝ ʢʨʫʧʥʳʭ ʞʘʥʨʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʢʣʘʩʩʠʢʠ ʠ ʢʘʟʘʭʩʢʦʛʦ ʢʶʷ, 3) ʩʦʟʜʘʥʠʝ 

ʦʨʠʛʠʥʘʣʴʥʳʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʛʣʫʙʠʥʥʦʤ ʦʱʫʱʝʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ 

ʤʳʰʣʝʥʠʷ, ʚʳʩʦʢʦʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʧʦʥʷʪʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʰʠʨʦʢʦʤʫ 

ʩʣʫʰʘʪʝʣʶè [2].   

ʉʨʝʜʠ ʚʩʝʛʦ ʞʘʥʨʦʚʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʚ ʤʫʟʳʢʝ, ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʚʦʢʘʣʴʥʦʡ ʣʠʨʠʢʠ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʪʷʞʝʥʥʫʶ ʠʩʪʦʨʠʯʝʩʢʫʶ ʣʠʥʠʶ ʨʘʟʚʠʪʠʷ ï ʥʘʯʠʥʘʷ 

ʩ ʢʦʥʮʘ XVIII  ʚʝʢʘ, ï ʠ ʰʠʨʦʢʠʡ ʨʝʛʠʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʩʪʨʘʥʳ ɽʚʨʦʧʳ, ʈʦʩʩʠʠ, ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ï ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʂʘʟʘʭʩʪʘʥʘ (ʫʞʝ ʧʦʩʣʝ ʆʢʪʷʙʨʴʩʢʦʡ ʨʝʚʦʣʶʮʠʠ, ʚ 

ʍʍ ʩʪʦʣʝʪʠʠ). 

ɺ ʮʝʣʦʤ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ, ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʡ, ʧʦʣʠʪʠʯʝʩʢʠʡ, ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʫʢʣʘʜ ʞʠʟʥʠ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪʢʣʘʜʳʚʘʝʪ ʦʪʧʝʯʘʪʦʢ ʥʘ ʙʳʪ ʠ ʢʫʣʴʪʫʨʫ ʥʘʨʦʜʘ.  ʆʙʨʘʱʘʷʩʴ ʢ 

ʠʩʪʦʢʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʤʝʨʥʦ-ʚʦʢʘʣʴʥʦʡ, ʢʘʤʝʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʤʫʟʳʢʠ, ʦʪʤʝʪʠʤ, 

ʯʪʦ XIX  ʚʝʢ ʜʣʷ ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʩʪʘʥʦʚʠʪʩʷ ʚʨʝʤʝʥʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʤʫʟʳʢʘʥʪʦʚ. ʕʪʦ ï ʠʥʩʪʠʪʫʪ ʩʘʣʦʚ ʠ ʩʝʨʝ, ʘʢʳʥʦʚ ʠ ʢʶʡʰʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʪʚʦʨʯʝʩʪʚʦʤ ʪʘʢʠʭ ʚʳʜʘʶʱʠʭʩʷ ʤʫʟʳʢʘʥʪʦʚ, ʢʘʢ ɸʢʘʥ ʉʝʨʠ, ɹʠʨʞʘʥ-ʩʘʣ, 

ɾʘʷʫ ʄʫʩʘ, ʂʫʨʤʘʥʛʘʟʳ, ɼʘʫʣʝʪʢʝʨʝʡ, ɼʠʥʘ, ʊʘʪʪʠʤʙʝʪ ʂʘʟʘʥʛʘʧʫʣʳ, ʉʫʛʠʨ ɸʣʠʫʣʳ, ʠ 

ʪʘʢʞʝ ï ʪʚʦʨʯʝʩʪʚʦʤ ɸʙʘʷ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʪʚʦʨʮʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʭ ʩʦʯʠʥʝʥʠʷ 

ʚʝʩʴʤʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʠʥʪʦʥʘʮʠʦʥʥʦ - ʤʝʣʦʜʠʯʝʩʢʦʡ ʠ 

ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʠʩʧʦʣʥʠʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʠ ʨʠʪʤʘ, ï ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʪʨʘʜʠʮʠʦʥʥʘʷ ʤʫʟʳʢʘ ʩʪʝʧʠ ʥʝ ʙʳʣʘ ʧʠʩʴʤʝʥʥʦʡ, ʘ ʥʦʩʠʣʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫʩʪʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʇʨʠ ʵʪʦʤ, ʘʚʪʦʨ ʤʫʟʳʢʠ ʠ ʩʣʦʚ ʩʘʤ ʚʳʩʪʫʧʘʣ ʠʩʧʦʣʥʠʪʝʣʝʤ ʠ, ʩʚʦʝʛʦ ʨʦʜʘ, 

çʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʝʤè ʩʦʙʩʪʚʝʥʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʥʝʨʝʜʢʦ ʣʠʯʥʦ ʘʢʢʦʤʧʘʥʠʨʫʷ ʩʝʙʝ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ. ʀʤʝʥʥʦ ʧʦʜʦʙʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʠʟ ʫʩʪ ʚ ʫʩʪʘ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ï ʧʝʩʝʥʥʳʝ ʦʙʨʘʟʮʳ, ï ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ ʙʳʣʠ ʩʦʙʨʘʥʳ ʠ ʟʘʧʠʩʘʥʳ 

ʣʝʛʝʥʜʘʨʥʳʤ ʬʦʣʴʢʣʦʨʠʩʪʦʤ, ʵʪʥʦʛʨʘʬʦʤ, ʢʦʤʧʦʟʠʪʦʨʦʤ ɸ. ɿʘʪʘʝʚʠʯʝʤ. ʆʥʠ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ, ʚʦʢʘʣʴʥʳʭ ʦʙʨʘʙʦʪʦʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʢʦʤʧʦʟʠʪʦʨʦʚ, ʦʨʛʘʥʠʯʥʦ ʩʠʥʪʝʟʠʨʫʶʱʠʭ ʚ ʩʚʦʠʭ ʩʦʯʠʥʝʥʠʷʭ ʤʫʟʳʢʫ, ʠʤʝʶʱʫʶ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʩʪʦʢʠ ʩ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʤʠ ʬʦʨʤʘʤʠ, ʞʘʥʨʘʤʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 

ʍʍ ʚʝʢ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ï ʵʪʦ ʚʨʝʤʷ ʩʪʘʥʦʚʣʝʥʠʷ ʥʦʚʳʭ ʧʫʪʝʡ ʨʘʟʚʠʪʠʷ ʚ 

ʧʦʣʠʪʠʯʝʩʢʦʤ, ʵʢʦʥʦʤʠʯʝʩʢʦʤ, ʠʩʪʦʨʠʯʝʩʢʦʤ, ʩʦʮʠʘʣʴʥʦʤ, ʢʫʣʴʪʫʨʥʦʤ ʧʣʘʥʝ. ʂʘʨʜʠʥʘʣʴʥʦ 

ʤʝʥʷʝʪʩʷ ʫʢʣʘʜ ʞʠʟʥʠ ʠ ʤʠʨʦʦʱʫʱʝʥʠʝ ʥʘʨʦʜʘ. ʉ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ 

ʠʥʪʝʥʩʠʚʥʦ ʥʘʯʠʥʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚʩʝ ʦʪʨʘʩʣʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʩʬʝʨʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʫʣʴʪʫʨʳ. ʆʪʢʨʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ; ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʬʦʨʤʠʨʫʶʪʩʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʥʘʨʦʜʥʳʝ ʢʘʜʨʳè, ʧʨʦʬʝʩʩʠʦʥʘʣʳ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʠ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʠ ʩʨʝʜʠ ʥʠʭ ï ʤʫʟʳʢʘʥʪʳ ʩ ʙʘʟʦʚʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʪʠʧʘ.  

ʅʝʤʘʣʦʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʨʘʟʚʠʪʠʠ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʤʫʟʳʢʠ ʂʘʟʘʭʩʪʘʥʘ ʩʪʘʣʦ ʦʪʢʨʳʪʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʫʟʳʢʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ʉʥʘʯʘʣʘ ï ʵʪʦ ɸʣʤʘʪʠʥʩʢʦʝ 

ʤʫʟʳʢʘʣʴʥʦʝ ʫʯʠʣʠʱʝ ʠʤ. ʇ. ʏʘʡʢʦʚʩʢʦʛʦ, ʦʩʥʦʚʘʥʥʦʝ ʚ 1932 ʛʦʜʫ, ʟʘʪʝʤ ï ʚ 1944 ʛʦʜʫ ï 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʠʩʢʫʩʩʪʚ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʡ ʧʦʟʜʥʝʝ ʚ ɸʣʤʘ-ɸʪʠʥʩʢʫʶ 

ʢʦʥʩʝʨʚʘʪʦʨʠʶ. ɺ ʪʦʤ ʞʝ ʩʣʦʞʥʦʤ 1944 ʛʦʜʫ ʙʳʣʦ ʦʪʢʨʳʪʦ ʪʘʢʞʝ ʋʨʘʣʴʩʢʦʝ ʤʫʟʳʢʘʣʴʥʦʝ 

ʫʯʠʣʠʱʝ. ɺ ʩʪʝʥʘʭ ʵʪʠʭ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʚʦʟʥʠʢʘʝʪ ʩʚʦʝʛʦ ʨʦʜʘ 

çʢʫʟʥʠʮʘè ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʚ ʩʬʝʨʝ ʢʫʣʴʪʫʨʳ.   

ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ ʠ ʧʦʣʫʯʝʥʠʷ ʂʘʟʘʭʩʪʘʥʦʤ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʦʷʚʠʣʘʩʴ ʦʩʪʨʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʢ ʠʩʪʦʨʠʯʝʩʢʦʤʫ ʧʨʦʰʣʦʤʫ ʩʪʨʘʥʳ ʠ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʤʫ 

ʠʟʫʯʝʥʠʶ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʥʘʨʦʜʥʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʂʘʟʘʭʩʪʘʥʘ.   

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʣʘʩʪʴ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʤʫʟʳʢʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ 

ʪʚʦʨʯʝʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʦʟʠʪʦʨʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʝʡ. ʇʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʩʦʯʠʥʝʥʠʷ, 

ʚʦʙʨʘʚʰʠʝ ʚ ʩʝʙʷ ʩʠʥʪʝʟ ʝʚʨʦʧʝʡʩʢʠʭ ʞʘʥʨʦʚ ʩ ʵʣʝʤʝʥʪʘʤʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʟʚʫʯʘʥʠʷ 
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ʥʘʨʦʜʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʤʧʣʝʢʩʦʤ ʠʥʪʦʥʘʮʠʡ ʠ ʩʦʟʚʫʯʠʡ, ʨʠʪʤʦʤ, ʤʝʣʦʜʠʢʦʡ, 

ʣʘʜʦʪʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʘʟʘʭʩʢʦʡ ʤʫʟʳʢʠ.  

ʇʦ ʜʘʥʥʦʤʫ ʧʦʚʦʜʫ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ɺ. ʅʝʜʣʠʥʘ ʦʪʤʝʯʘʝʪ: çʌʦʣʴʢʣʦʨʠʟʤ ʠ 

ʵʪʥʦʛʨʘʬʠʟʤ ʚ ʢʦʤʧʦʟʠʪʦʨʩʢʦʤ ʪʚʦʨʯʝʩʪʚʝ ʩʤʝʥʷʝʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤ 

ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʪʨʸʭ ʩʪʠʣʝʚʳʭ ʥʘʯʘʣ (ʪʨʘʜʠʮʠʦʥʥʘʷ, ʟʘʧʘʜʥʘʷ ʠ ʢʘʟʘʭʩʪʘʥʩʢʘʷ 

ʤʫʟʳʢʘ ʝʚʨʦʧʝʡʩʢʦʡ ʤʦʜʝʣʠ). ɺ ʫʩʣʦʚʠʷʭ ʜʝʤʦʢʨʘʪʠʟʘʮʠʠ ʠ ʣʠʙʝʨʘʣʠʟʘʮʠʠ ʠʩʢʫʩʩʪʚʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʤʧʦʟʠʪʦʨʩʢʦʡ ʰʢʦʣʳ ʥʘʧʨʘʚʠʣʠ ʫʩʠʣʠʷ ʥʘ ʩʦʭʨʘʥʝʥʠʝ 

ʫʨʦʚʥʷ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʧʨʠʦʙʱʝʥʠʝ ʢ ʜʦʩʪʠʞʝʥʠʷʤ ʤʠʨʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘè [3]. 

ʇʦʤʠʤʦ ʪʦʛʦ, ʚ ʪʚʦʨʯʝʩʪʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ ʙʳʣ ʚʩʝʛʜʘ ʧʦʧʫʣʷʨʝʥ ʞʘʥʨ 

ʦʙʨʘʙʦʪʦʢ ʥʘʨʦʜʥʦʡ ʤʫʟʳʢʠ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʢʘʢ ʧʝʩʝʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʪʘʢ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʢʶʝʚ. ʉʦ ʚʨʝʤʝʥ ʩʪʘʥʦʚʣʝʥʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʤʫʟʳʢʠ, ʢʦʛʜʘ ʚ ʂʘʟʘʭʩʪʘʥ ʩʪʘʣʠ ʧʨʠʝʟʞʘʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʦʟʠʪʦʨʳ, ʵʪʥʦʛʨʘʬʳ, ʤʫʟʳʢʘʥʪʳ, ʧʝʨʚʳʤ ʦʧʳʪʦʤ ʠʭ ʟʥʘʢʦʤʩʪʚʘ ʠ 

ʨʘʙʦʪʳ ʩ ʙʦʛʘʪʝʡʰʝʡ ʢʫʣʴʪʫʨʦʡ ʢʨʘʷ ʩʪʘʣ ʩʙʦʨ ʠ ʥʦʪʥʘʷ ʟʘʧʠʩʴ ʧʝʩʝʥ ʠ ʢʶʝʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ, 

ʩʦʙʨʘʥʥʳʡ ʤʫʟʳʢʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʥʝʨʝʜʢʦ ʩʪʘʥʦʚʠʣʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠ ʚʦʢʘʣʴʥʳʭ ʦʙʨʘʙʦʪʦʢ.  

ɾʘʥʨ ʢʘʤʝʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʤʫʟʳʢʠ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʚʦʨʯʝʩʪʚʝ 

ʢʦʤʧʦʟʠʪʦʨʦʚ ʚʩʝʭ ʧʦʢʦʣʝʥʠʡ, ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʠʥʝʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʟʣʠʯʥʳʤ 

ʵʪʘʧʘʤ ʠ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʢʦʤʧʦʟʠʪʦʨʩʢʦʡ ʰʢʦʣʳ ʂʘʟʘʭʩʪʘʥʘ.  ʆʙʨʘʟʮʳ 

ʢʘʤʝʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʤʫʟʳʢʠ ʷʚʣʷʶʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ çʧʦʣʠʛʦʥʦʤè, ʥʘʢʦʧʠʪʝʣʝʤ 

ʦʧʳʪʘ ʠ ʟʥʘʥʠʡ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʭ ʠ ʢʨʫʧʥʳʭ ʩʦʯʠʥʝʥʠʡ. 

ɺʧʦʣʥʝ ʦʙʲʷʩʥʠʤʦ, ʯʪʦ ʢʦʤʧʦʟʠʪʦʨʳ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʚ ʧʝʩʝʥʥʦʤ ʪʚʦʨʯʝʩʪʚʝ 

ʟʘʯʘʩʪʫʶ ʦʙʨʘʱʘʶʪʩʷ ʢ ʠʜʝʡʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʪʝʤʘʪʠʢʝ. ʆʙʨʘʟʮʳ ʜʘʥʥʦʛʦ ʞʘʥʨʘ ʥʝʨʝʜʢʦ 

ʠʤʝʶʪ ʠʩʪʦʨʠʯʝʩʢʠʝ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʙʳʪʦʚʳʝ ʩʶʞʝʪʳ. ɺ ʧʝʩʥʷʭ ʚʦʟʚʝʣʠʯʠʚʘʝʪʩʷ ʣʶʙʦʚʴ ʢ 

ʆʪʯʠʟʥʝ ʠ ʈʦʜʠʥʝ, ʥʝʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʯʠʥʝʥʠʡ ʜʘʥʥʦʛʦ ʢʘʤʝʨʥʦ-ʚʦʢʘʣʴʥʦʛʦ ʞʘʥʨʘ 

ʧʦʩʚʷʱʝʥʳ ɺʝʣʠʢʦʤʫ ʆʢʪʷʙʨʶ ʠ ʧʝʩʥʷʤ ʚʦʝʥʥʳʭ ʣʝʪ.  

ʉ ʧʦʣʫʯʝʥʠʝʤ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʤʝʥʷʝʪʩʷ ʨʘʢʫʨʩ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʦʯʠʥʝʥʠʡ 

ʢʘʤʝʨʥʦ-ʚʦʢʘʣʴʥʦʡ ʤʫʟʳʢʠ, ʧʦʜʥʠʤʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʦʰʣʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, 

ʟʘʨʦʞʜʘʶʪʩʷ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʠʟʫʯʝʥʠʶ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ, 

ʦʩʦʙʝʥʥʦʩʪʝʡ  ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʙʳʯʘʝʚ ʩʪʨʘʥʳ. ʇʦʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʥʦʩʷʱʠʝ  ʛʣʫʙʦʢʦ 

ʩʘʤʦʙʳʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʪʘʢʞʝ ʩʦʯʠʥʝʥʠʷ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʪʝʤʫ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʧʨʦʮʚʝʪʘʥʠʷ 

ʩʫʚʝʨʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ  ʠʟʫʯʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʪʦʢʦʚ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ.  

ʆʜʥʘʢʦ, ʢ ʞʘʥʨʫ ʦʙʨʘʙʦʪʦʢ ʥʘʨʦʜʥʳʭ ʧʝʩʝʥ, ʘ ʪʘʢʞʝ ʧʝʩʝʥ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʝʩʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʢʘʟʘʭʦʚ, ʢʦʤʧʦʟʠʪʦʨʳ ʘʢʘʜʝʤʠʯʝʩʢʦʡ 

ʰʢʦʣʳ ʚʝʩʴʤʘ ʧʣʦʜʦʪʚʦʨʥʦ ʦʙʨʘʱʘʣʠʩʴ ʠ ʜʦ ʦʙʨʝʪʝʥʠʷ ʂʘʟʘʭʩʪʘʥʦʤ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʚ 

ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʠ ʧʨʦʜʦʣʞʘʶʪ ʫʜʝʣʷʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʩʪʘʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʢʘʤʝʨʥʦ-ʚʦʢʘʣʴʥʦʡ ʤʫʟʳʢʠ.  ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, 

ʩʦʯʠʥʝʥʠʷ ʢʦʤʧʦʟʠʪʦʨʦʚ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʦʢ ʥʘʨʦʜʥʦʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʫʟʳʢʠ ʚ ʨʘʟʣʠʯʥʳʝ 

ʵʪʘʧʳ ʠ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʢʦʤʧʦʟʠʪʦʨʩʢʦʡ ʰʢʦʣʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʚʦʧʣʦʱʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʯʠʥʝʥʠʷ ʢʘʤʝʨʥʦʡ ʤʫʟʳʢʠ ʧʨʠʦʙʨʝʪʘʶʪ ʥʦʚʳʝ ʯʝʨʪʳ, ʧʦʩʢʦʣʴʢʫ 

ʢʦʤʧʦʟʠʪʦʨʳ ʟʘʢʦʥʦʤʝʨʥʦ ʠʩʧʦʣʴʟʫʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ, ʬʘʢʪʫʨʥʳʝ, 

ʨʠʪʤʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʠ ʠʥʪʦʥʘʮʠʦʥʥʦ-ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʥʘʧʦʣʥʝʥʠʝ.  

ɺʩʝ ʵʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʤʧʫʣʴʩʦʤ ʜʣʷ ʙʦʣʝʝ ʧʨʠʩʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʢʘʤʝʨʥʦ-ʚʦʢʘʣʴʥʦʛʦ ʠ ʢʘʤʝʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʞʘʥʨʘ ʚ ʪʚʦʨʯʝʩʪʚʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʦʟʠʪʦʨʦʚ ʂʘʟʘʭʩʪʘʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʤʫʟʳʢʦʟʥʘʥʠʷ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦʝ ʧʦʥʠʤʘʥʠʝ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʢʘʤʝʨʥʦʡ ʤʫʟʳʢʠ ʚ 

ʨʝʩʧʫʙʣʠʢʝ, ï ʚ ʮʝʣʦʤ.   
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Technical sciences 

 

ʀɿʋʏɽʅʀɽ ʅɸ ʇʈʀʄɽʈɽ ʀʉʊʆʈʀʏɽʉʂʆɻʆ ʈɸʁʆʅɸ ʊɹʀʃʀʉʀ, 

ʊɽʍʅʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ ɿɼɸʅʀʗ, ʀʄɽʖʑɽɻʆ ʉʊɸʊʋʉ ʀʉʊʆʈʀʂʆ-

ʂʋʃʔʊʋʈʅʆɻʆ ʇɸʄʗʊʅʀʂɸ 

 

ɼʘʜʚʘʥʠ ʄʘʡʷ ɻʝʦʨʛʠʝʚʥʘ 

ʜʦʢʪʦʨʘʥʪ ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. II ʢʫʨʩ. 

ɻʨʫʟʠʥʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʘʨʭʠʪʝʢʪʦʨ 

ʵʢʩʧʝʨʪ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

ʆʆʆ çʉʪʨʦʡ-ʵʢʩʧʝʨʪè  -  LTD çBUILD-EXPERTè, ʆʨʛʘʥ ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʷ ʪʠʧʘ ï A,   

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʧʨʘʢʪʠʢʝ ʨʝʩʪʘʚʨʘʮʠʠ ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ 

ʥʘʙʣʶʜʘʶʪʩʷ ʪʝʥʜʝʥʮʠʠ ʢ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʠʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘ ʧʦʚʝʩʪʢʝ ʜʥʷ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʝʥʠʝ ʠʣʠ 

ʧʨʦʩʪʦ ʨʝʩʪʘʚʨʘʮʠʷ, ʥʦ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʘʤʷʪʥʠʢʘ, ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʭʨʘʥʠʪ 

ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʡ ʩʪʘʪʫʩ ʧʘʤʷʪʥʠʢʦʚ, ʘ ʨʘʙʦʪʘ ʥʘʜ ʥʠʤʠ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. 

ʉʦʚʝʨʰʝʥʥʦ ʧʨʘʚʦʤʝʨʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʙʲʝʢʪ ʨʝʩʪʘʚʨʘʮʠʠ ʢʘʢ ʵʣʝʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ 

ʧʘʤʷʪʥʠʢ ʘʨʭʠʪʝʢʪʫʨʳ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʦʜʩʠʩʪʝʤʘ. ɾʝʣʘʪʝʣʴʥʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ 

ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʜʦʢʫʤʝʥʪʘ ʧʦ ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʣʦ 

ʙʳ ʥʘʜʣʝʞʘʱʝʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʟʘʱʠʪʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʝʙʦʣʴʰʦʡ 

ʠʩʪʦʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʚʠʜʳ ʨʘʙʦʪ: ʜʝʪʘʣʴʥʘʷ ʬʦʪʦʬʠʢʩʘʮʠʷ; ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʥʘʜʟʦʨ 

ʟʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ - ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʭʨʘʥʠʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ ʘʫʪʝʥʪʠʯʥʳʝ 

ʩʣʦʠ ʧʘʤʷʪʥʠʢʘ. ʆʜʥʘʢʦ ʠʥʦʛʜʘ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʨʝʩʪʘʚʨʘʮʠʠ-

ʨʝʘʙʠʣʠʪʘʮʠʠ ʟʜʘʥʠʡ, ʠʤʝʶʱʠʭ ʩʪʘʪʫʩ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʥʘʨʫʰʘʶʪʩʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʨʝʩʪʘʚʨʘʮʠʦʥʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʤʳ ʯʘʩʪʦ 

ʩʦʧʨʠʢʘʩʘʝʤʩʷ ʩ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʣʦʷʤʠ ʠ ʘʨʪʝʬʘʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʦʩʦʙʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʦʧʠʩʘʥʠʷ. 

ɺ ʜʘʥʥʦʤ ʦʪʯʝʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʧʘʤʷʪʥʠʢʦʚ ʩ ʮʝʣʴʶ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʤʝʪʦʜʠʢ 

ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʘʤʷʪʥʠʢʘ ʠ ʠʟʫʯʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʧʣʦʱʘʜʠ ɻʫʜʠʘʰʚʠʣʠ ʚ ʊʙʠʣʠʩʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʇʣʦʱʘʜʴ ɻʫʜʠʘʰʚʠʣʠ N2. 

ʂʨʘʪʢʠʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʙʟʦʨ. 

ʇʣʦʱʘʜʴ ʃʘʜʦ ɻʫʜʠʘʰʚʠʣʠ - ʠʩʪʦʨʠʯʝʩʢʘʷ ʧʣʦʱʘʜʴ ʊʙʠʣʠʩʠ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ 

ʨʘʡʦʥʝ ʉʪʘʨʦʛʦ ʊʙʠʣʠʩʠ, ʥʝʜʘʣʝʢʦ ʦʪ ʧʣʦʱʘʜʠ ʉʚʦʙʦʜʳ, ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮ ɸʭʦʩʧʠʨʝʣʠ, 

ɸʙʝʩʘʜʟʝ, ɸʙʦ ʊʙʠʣʝʣʠ, ʃʝʨʤʦʥʪʦʚʘ ʠ ʜʨʫʛʠʭ. ʇʣʘʥ ʧʣʦʱʘʜʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʝʚʝʢʦʚʴʶ, ʘ 

ʘʥʩʘʤʙʣʴ ʧʦʩʪʨʦʝʢ ï ʢʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX-XX ʚʝʢʘ. 

ɻʫʜʠʘʰʚʠʣʠ ˉ2, ʢʨʘʪʢʘʷ ʠʩʪʦʨʠʷ ʧʘʤʷʪʥʠʢʘ. ʕʪʦ ʟʜʘʥʠʝ, ʩʪʦʷʱʝʝ ʥʘ ʧʣʦʱʘʜʠ 

ɻʫʜʠʘʰʚʠʣʠ, ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʷʱʠʤ ʰʝʜʝʚʨʦʤ ʪʙʠʣʠʩʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʕʪʦ ʣʫʯʰʠʡ ʧʨʠʤʝʨ 

ʩʦʯʝʪʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʛʨʫʟʠʥʩʢʦʡ ʠ ʚʦʩʪʦʯʥʦʡ  ʘʨʭʠʪʝʢʪʫʨʳ, ʝʣʝʤʝʥʪʘʤʠ ʢʣʘʩʩʠʮʠʟʤʘ. 

ʉʦʩʪʦʷʥʠʝ ʟʜʘʥʠʷ ʜʦ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

¶ ɺ ʟʜʘʥʠʠ ʙʦʣʴʰʝ ʥʝ ʙʳʣʦ ʣʝʩʪʥʠʮ ʠ ʢʨʳʰʠ; 

¶ ɹʳʣʦ ʧʦʚʨʝʞʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʘʨʦʢ (ʥʠʰ); 

¶ ʉʦʭʨʘʥʠʣʠʩʴ ʪʦʣʴʢʦ ʙʘʣʢʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʡ ʘʥʪʨʝʩʦʣʝʡ ʠ ʯʝʨʜʘʯʥʳʭ ʢʨʳʰ 

ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʵʪʘʞʘ; 

¶ ɹʘʣʢʦʥʳ ʚ ʟʜʘʥʠʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʥʝʩʣʠ, ʯʘʩʪʴ 

ʢʦʣʦʥʥ ʦʩʪʘʣʘʩʴ. 
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ʇʦʩʢʦʣʴʢʫ ʚʳʰʝʫʧʦʤʷʥʫʪʦʝ ʟʜʘʥʠʝ ʚʥʝʩʝʥʦ ʚ ʩʧʠʩʦʢ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ, 

ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʭ ʩʦʜʝʨʞʘʥʠʠ ʠ ʨʝʩʪʘʚʨʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʝʢʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ 

ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ. 

ʈʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ: 

¶ ʋʩʠʣʝʥʳ ʧʦʧʝʨʝʯʥʳʝ ʠ ʧʨʦʜʦʣʴʥʳʝ ʥʝʩʫʱʠʝ ʩʪʝʥʳ ʦʩʥʦʚʥʦʛʦ ʢʦʨʧʫʩʘ; 

¶ ʇʨʦʚʝʜʝʥ ʜʝʤʦʥʪʘʞ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪʢʨʳʪʳʭ 

ʙʘʣʢʦʥʦʚ; 

¶ ɿʘʤʝʥʝʥʳ ʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ ʙʘʣʢʠ ʠ ʧʦʣʳ; 

¶ ʀ ʥʘʢʦʥʝʮ, ʩʦʚʤʝʩʪʥʳʤ ʨʝʰʝʥʠʝʤ ʘʚʪʦʨʦʚ ʧʨʦʝʢʪʘ - ʜʠʟʘʡʥʝʨʦʚ ʠ 

ʘʨʭʠʪʝʢʪʦʨʦʚ-ʨʝʩʪʘʚʨʘʪʦʨʦʚ, ʚʤʝʩʪʦ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʣʠʪ ʙʳʣ ʟʘʣʦʞʝʥ ʣʝʥʪʦʯʥʳʡ 

ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʩʣʦʝʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʦʙʫʩʪʨʦʡʩʪʚʘ ʤʫʟʝʷ. ʋʩʪʨʘʥʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʝʢʦʨʨʝʢʪʥʦ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ. 

ɺ ʦʪʯʝʪʝ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʠʢ ʨʝʩʪʘʚʨʘʮʠʠ-ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʟʜʘʥʠʡ, ʠʤʝʶʱʠʭ ʩʪʘʪʫʩ ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʠʤʝʨʳ ʩʠʥʪʝʟʘ ʩʪʘʨʦʛʦ ʠ ʥʦʚʦʛʦ. 

ʉʣʝʜʳ ʩʪʘʨʠʥʳ ʠ ʧʦʜʣʠʥʥʦʩʪʠ ʧʦʩʪʨʦʝʢ, ʠʤʝʶʱʠʭ ʩʪʘʪʫʩ ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ 

ʢʫʣʴʪʫʨʳ; 

ʆʱʫʱʝʥʠʝ ʚʦʣʰʝʙʥʦʛʦ ʤʦʤʝʥʪʘ ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʢ ʠʩʪʦʨʠʯʝʩʢʦʤʫ ʧʨʦʰʣʦʤʫ; 

ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʩʨʘʚʥʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʨʝʩʪʘʚʨʘʮʠʠ-ʨʝʘʙʠʣʠʪʘʮʠʠ ʟʜʘʥʠʡ ʚ 

ʨʘʟʥʳʭ ʛʦʨʦʜʘʭ ɽʚʨʦʧʳ. 
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ʇɸʅɼɽʄʀʗ COVID -19 ʀ ʊʋʈʀɿʄ ɺ ɻʈʋɿʀʀ: ɺʓɿʆɺʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 

ʈɸɿɺʀʊʀʗ 

 

ɼʝʚʘʜʟʝ ɸʥʟʦʨ 

ʢ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʝʧʘʨʪʘʤʝʥʪʘ ʪʫʨʠʟʤʘ, 

ɹʘʪʫʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʐʦʪʘ ʈʫʩʪʘʚʝʣʠ,                                                       

(ʛ. ɹʘʪʫʤʠ,  ɻʨʫʟʠʷ).  E-mail: anzordevi@gmail.com 

                                                                                   ɼʝʚʘʜʟʝ ʃʝʣʘ                                                                                                              

ʜʦʢʪʦʨʘʥʪ ʬʘʢʫʣʴʪʝʪʘ ʵʢʦʥʦʤʠʢʠ ʠ ʙʠʟʥʝʩʘ, 

ɹʘʪʫʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʐʦʪʘ ʈʫʩʪʘʚʝʣʠ,                                                  

(ʛ. ɹʘʪʫʤʠ,  ɻʨʫʟʠʷ). E-mail: devadzelela@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷ  ʂʦʨʦʥʘʨʥʳʡ ʚʠʨʫʩ (COVID-19) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʳʡ ʚʳʟʦʚ ʠ ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʤʠʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʦ ʠ ʜʣʷ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ, ʘ  ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʜʣʷ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʊʫʨʠʟʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ  ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ɻʨʫʟʠʠ,  ʢʦʪʦʨʳʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʧʦʧʘʣ ʧʦʜ ʫʜʘʨ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʧʘʥʜʝʤʠʠ. ʀʟ-ʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ  

ʦʙʩʪʘʥʦʚʢʠ ʨʘʟʚʠʪʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʙʠʟʥʝʩʘ ʦʢʘʟʘʣʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʩʨʳʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʥʘʰʝʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ  ʚʳʷʚʣʝʥʠʝ çʫʟʢʠʭè ʤʝʩʪè ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ  ʚ 

ʫʩʣʦʚʠʷʭ ʂʦʨʦʥʘʨʥʦʛʦ ʚʠʨʫʩʘ (COVID-19) ʚ ɻʨʫʟʠʠ  ʠ ʧʨʝʜʣʦʞʝʥʠʝ  ʤʝʪʦʜʠʯʝʩʢʠʭ ʠʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʝʛʦ ʬʘʢʪʠʯʝʩʢʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ (ʚʦʟʨʦʞʜʝʥʠʶ) ʠ 

ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʨʫʟʠʷ, ʂʦʨʦʥʘʨʥʳʡ ʚʠʨʫʩ (COVID-19), ʧʘʥʜʝʤʠʷ, ʧʨʘʚʠʪʝʣʴʩʪʚʦ 

ɻʨʫʟʠʠ, ʪʫʨʠʟʤ, ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʫʨʠʟʤ,  ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ.  

 

ʂʦʨʦʥʘʚʠʨʫʩ ʠʟʤʝʥʠʣ ʤʠʨʦʚʫʶ ʧʦʚʝʩʪʢʫ ʜʥʷ. ʆʥ ʚʳʟʚʘʣ ʢʨʠʟʠʩ ʙʫʢʚʘʣʴʥʦ ʚʦ ʚʩʝʭ 

ʩʬʝʨʘʭ, ʵʢʦʥʦʤʠʢʘ ʦʩʪʘʥʦʚʠʣʘʩʴ. ɺ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʚ ʩʚʷʟʠ ʢʦʨʦʥʘʚʠʨʫʩʦʤ ʠ ʚʚʝʜʝʥʥʳʤʠ 

ʠʟ-ʟʘ ʥʝʛʦ ʦʛʨʘʥʠʯʝʥʠʷʤʠ  ʨʘʙʦʪʳ 81% ʟʘʥʷʪʳʭ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʦʩʪʘʥʦʚʠʣʠʩʴ. ɺ 

ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʧʦʩʣʝ ʙʦʣʴʰʦʡ ʜʝʧʨʝʩʩʠʠ [1].  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʫʨʠʟʤ ʚ ɻʨʫʟʠʠ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʝʢʪʦʨʦʚ 

ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʳʡ ʛʝʥʝʨʠʨʫʝʪ ʦʢʦʣʦ 11,5% ɺɺʇ ʩʪʨʘʥʳ.  ɿʘ 2019 ʛʦʜ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʠʟʠʪʝʨʦʚ ʜʦʩʪʠʛʣʦ 9 258,0 ʪʳʩ. ʯʝʣʦʚʝʢ, ʯʪʦ ʥʘ 7,8% ʙʦʣʴʰʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʝʨʠʦʜʘ 

ʧʨʦʰʣʦʛʦ ʛʦʜʘ. ɿʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ, ʜʦʭʦʜ ʦʪ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ ɻʨʫʟʠʠ ʧʨʝʚʳʩʠʣ 3,0   

ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ [2].  

ɺʳʟʚʘʥʥʳʡ COVID-19-ʠʤ ʩʪʨʘʭ ʧʫʪʝʰʝʩʪʚʠʠ ʠ ʟʘʢʨʳʪʳʝ ʛʨʘʥʠʮʳ ʩʘʤʦʝ ʥʝʛʘʪʠʚʥʦʝ 

ʚʣʠʷʥʠʝ ʦʢʘʟʘʣ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʫʶ ʠʥʜʫʩʪʨʠʶ. ʇʦ ʜʘʥʥʳʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʪʫʨʠʟʤʘ ɻʨʫʟʠʠ, ʚ 2020 ʛʦʜʫ ʚ ɻʨʫʟʠʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʙʳʚʰʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʫʨʠʩʪʦʚ 

ʩʦʩʪʘʚʠʣ 1 514,4 ʪʳʩ. ʯʝʣ., ʯʪʦ ʥʘ 80,4% ʤʝʥʴʰʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʰʣʦʛʦ ʛʦʜʘ (ʩʤ. 

ʪʘʙʣ. ˉ1).  

ʊʘʙʣʠʮʘ ˉ1. ʂʦʣʠʯʝʩʪʚʦ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʫʨʠʩʪʦʚ ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ ʟʘ 2019-

2020ʛʛ (ʪʳʩ. ʯʝʣ).  

ˉʧ/ʧ ʈʝʛʠʦʥ ʤʠʨʘ ʂʦʣ-ʚʦ ʚʠʟʠʪʝʨʦʚ 

ʟʘ 2019ʛ.  

ʊʳʩ. ʯʝʣ. 

ʂʦʣ-ʚʦ ʚʠʟʠʪʝʨʦʚ 

ʟʘ 2020ʛ.  

ʊʳʩ. ʯʝʣ. 

ʆʪʢʣʦʥʝʥʠʝ, 

ʪʳʩ. ʯʝʣ. 

ʆʪʢʣʦʥʝʥʠʝ, 

% 

1 ɽʚʨʦʧʘ 6 665,3 1 297,0 -5368,3 -80,5 

2 ɸʤʝʨʠʢʘ 61,6 9,6 -52,0 -84,4 

3 ɸʟʠʷ ʠ ʆʢʝʘʥʠʷ 337,7 46,1 -291,6 -86,3 

4 ɹʣʠʞʥʠʡ 

ɺʦʩʪʦʢ 

156,2 17,0 -139,2 -89,2 

5 ɸʬʨʠʢʘ 9,4 2,1 -7,3 -77,7 



407 

6 ɼʨʫʛʦʝ 495,6 141,6 -354,0 -71,4 

7 ɺʩʝʛʦ 7725,8 1514,4 -6211,4 -80,4 

ʀʩʪʦʯʥʠʢ [5,6.]: ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʪʫʨʠʟʤʘ ɻʨʫʟʠʠ. https://gnta.ge/ge/ 

 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ɻʨʫʟʠʠ ʜʣʷ ʣʠʮ, ʟʘʥʷʪʳʭ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ,  ʨʘʟʨʘʙʦʪʘʣ ʘʥʪʠʢʨʠʟʠʩʥʳʡ 

ʧʣʘʥ ʚʦʟʨʦʞʜʝʥʠʷ ʪʫʨʠʟʤʘ ʧʦʩʣʝ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʧʘʥʜʝʤʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʦʪʩʨʦʯʢʫ ʩʩʫʜ, ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʥʘʣʦʛʘ ʥʘ ʠʤʫʱʝʩʪʚʦ, ʧʦʜʜʝʨʞʢʫ ʛʦʩʪʠʥʠʮ, ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʢʦʤʧʘʥʠʠ ʠ ʛʠʜʦʚ, ʪ.ʢ. ʠʟ-ʟʘ ʧʘʥʜʝʤʠʠ ʙʦʣʴʰʝ ʚʩʝʭ ʧʦʩʪʨʘʜʘʣʘ ʠʤʝʥʥʦ ʪʫʨʠʩʪʠʯʝʩʢʘʷ 

ʠʥʜʫʩʪʨʠʷ [1].  

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ɻʨʫʟʠʠ ʙʳʣʠ  ʨʘʟʨʘʙʦʪʘʥʳ ʩʮʝʥʘʨʠʠ (ʙʘʟʠʩʥʳʡ, ʦʧʪʠʤʠʩʪʠʯʥʳʡ ʠ 

ʧʝʩʩʠʤʠʩʪʠʯʥʳʡ) ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ɻʨʫʟʠʠ ʟʘ 2020 ʛʦʜ. ʇʦ ʙʘʟʠʩʥʦʤʫ ʩʮʝʥʘʨʠʶ, 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʚʠʟʠʪʦʚ ʚ 2020 ʛʦʜʫ ʜʦʣʞʥʦ ʙʳʣʦ ʩʦʢʨʘʪʠʪʩʷ ʥʘ 65%. ʊʘʢʞʝ, 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 65% ʜʦʣʞʥʳ ʙʳʣʠ ʩʦʢʨʘʪʠʪʩʷ ʠ ʜʦʭʦʜʳ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ [2]. 

ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʘ ʥʘ  2020 ʛʦʜ:  

- ʙʘʟʠʩʥʳʡ ʩʮʝʥʘʨʠʡ: -65% ʚ ʛʦʜʫ ʚʠʟʠʪʝʨʳ, -63%  ʚ ʛʦʜʫ ʜʦʭʦʜʳ; 

- ʦʧʪʠʤʠʩʪʠʯʥʳʡ ʩʮʝʥʘʨʠʡ: - 55% ʚ ʛʦʜʫ ʚʠʟʠʪʝʨʦʚ, - 50% ʚ ʛʦʜʫ ʜʦʭʦʜʦʚ; 

- ʧʝʩʩʠʤʠʩʪʠʯʥʳʡ ʩʮʝʥʘʨʠʡ: -77% ʚ ʛʦʜʫ ʚʠʟʠʪʝʨʳ, - 76 % ʚ ʛʦʜʫ ʜʦʭʦʜʦʚ.   

ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʨʝʘʣʴʥʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʭʫʞʝ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʦʛʦ ʩʮʝʥʘʨʠʷ: ʜʦʭʦʜʳ ʦʪ 

ʪʫʨʠʟʤʘ ʟʘ 2020 ʛʦʜ ʩʦʩʪʘʚʠʣʠ ʚʩʝʛʦ 526,5 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ ʠ ʩʦʢʨʘʪʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ 2019 ʛʦʜʦʤ ʥʘ 2 743 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ ʠʣʠ ʥʘ 80,9%. ʂʨʦʤʝ ʵʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʪʤʝʯʝʥʥʳʭ ʜʦʭʦʜʦʚ (427,5 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ) ʧʦʣʫʯʝʥʳ ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 

2020 ʛʦʜʘ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʘ ʪʫʨʠʩʪʦʚ, ʪʦ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʚ 2020 ʛʦʜʫ 

ʦʪʥʦʩʠʪʝʣʴʥʦ 2019 ʛʦʜʘ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 60211,4 ʪʳʩ. ʯʝʣʦʚʝʢ, ʪ.ʝ. ʥʘ 80,4%.   

ɺ 2021 ʛʦʜʫ, ʧʦʩʣʝ ʩʧʘʜʘ ʧʘʥʜʝʤʠʠ,  ʊʫʨʠʩʪʠʯʝʩʢʠʤ ʬʠʨʤʘʤ ʠ ʢʫʨʦʨʪʥʳʤ ʦʪʝʣʷʤ, 

ʧʨʠʜʸʪʩʷ ʧʨʠʣʦʞʠʪʴ ʥʝʤʘʣʦ ʫʩʠʣʠʡ, ʯʪʦʙʳ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦʩʣʝ ʢʘʨʘʥʪʠʥʘ ʙʳʣʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘ ʚʳʩʦʪʝ. ɿʘʜʘʯʘ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʙʠʟʥʝʩʘ ʧʨʠʚʣʝʯʴ, ʘ ʟʘʪʝʤ ʫʜʝʨʞʘʪʴ 

ʣʦʷʣʴʥʦʩʪʴ ʧʝʨʚʳʭ ʪʫʨʠʩʪʦʚ. ʂʨʠʟʠʩ, ʥʘʨʷʜʫ ʩ ʚʳʟʦʚʘʤʠ, ʪʘʢʞʝ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʦʩʦʙʝʥʥʦ ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʬʝʨ ʪʫʨʠʟʤʘ, ʢʘʢʠʤʠ ʷʚʣʷʶʪʩʷ ʛʦʨʥʳʝ ʢʫʨʦʨʪʳ, 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʠ ʣʝʯʝʙʥʳʡ, ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠ ʩʝʣʴʩʢʠʡ ʪʫʨʠʟʤʳ. 

ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʮʝʥʪʨʘʭ ʠ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʤ ʪʫʨʠʟʤʝ. 

ʆʪʤʝʯʝʥʥʳʝ ʠ ʜʨʫʛʠʝ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʥʠʰʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ 

ʩʦʟʜʘʥʥʳʭ ʥʦʚʳʭ ʨʝʘʣʠʷʭ ʧʨʠʚʣʝʯʴ ʥʝ ʪʦʣʴʢʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʥʦ ʠ ʟʘʨʫʙʝʞʥʳʭ ʪʫʨʠʩʪʦʚ [3].  

ɺʤʝʩʪʝ ʩ ʘʢʪʠʚʠʟʘʮʠʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʚʦʟʨʦʞʜʝʥʠʠ ʪʫʨʠʟʤʘ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ʧʘʥʜʝʤʠʷ  COVID-19 ʧʦʡʜʝʪ ʥʘ ʩʧʘʜ,  ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʪʫʨʠʩʪʳ ʥʘʯʥʫʪ ʧʦʠʩʢ ʤʝʩʪ, ʛʜʝ 

ʧʦʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʤʝʩʪʦ ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʜʝʩʪʠʥʘʮʠʠ ʧʨʝʜʧʦʯʪʫʪ 

ʧʦʩʝʱʝʥʠʝ ʠ ʦʪʜʳʭ ʚ ʪʘʢʠʭ ʤʝʩʪʘʭ, ʛʜʝ ʫ ʥʠʭ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʙʣʶʩʪʠ ʩʦʮʠʘʣʴʥʫʶ 

ʜʠʩʪʘʥʮʠʶ. ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʠʪʴ ʨʘʟʚʠʪʠʶ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʶ 

ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠ ʚʩʝ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʦʤʫ   ʥʘʧʨʘʚʣʝʥʠʶ ʚ ɻʨʫʟʠʠ ʪʘʢʠʤ ʚʠʜʘʤ 

ʪʫʨʠʟʤʘ, ʢʘʢʠʤ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘ ʘʛʨʘʨʥʳʡ ʪʫʨʠʟʤ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʠʥʝʨʛʠʶ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʪʫʨʠʟʤʘ, ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʈʘʟʚʠʪʠʝʤ ʪʫʨʠʟʤʘ ʪʘʢʠʭ ʚʠʜʦʚ ʫ 

ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʭʦʜʳ ʦʪ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʫʨʠʩʪʦʚ ʧʨʝʚʨʘʪʠʪʴ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ, ʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʙʫʜʝʪ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʠʭ ʜʦʭʦʜʘ.   

ʇʦʩʣʝ ʩʧʘʜʘ ʧʘʥʜʝʤʠʠ COVID-19 ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʝʧʝʥʥʦʛʦ ʚʦʟʨʦʞʜʝʥʠʷ ʪʫʨʠʟʤʘ, ʫ 

ʪʫʨʠʩʪʦʚ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʚʠʨʫʩʦʬʦʙʠʷ, ʢʦʛʜʘ ʣʶʜʠ 

ʧʨʦʩʪʦ ʥʝ ʙʫʜʫʪ ʛʦʪʦʚʳ ʢ ʤʘʩʩʦʚʳʤ ʧʫʪʝʰʝʩʪʚʠʷʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʯʝʥʴ ʚʥʠʤʘʪʝʣʴʥʦ 

ʦʮʝʥʠʚʘʷ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ ʦ ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ [4]. ɼʣʷ ɻʨʫʟʠʠ ʵʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ 

ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ.  

ʇʦ   ʥʘʰʝʤʫ  ʤʥʝʥʠʶ,  ʢ  ʤʦʤʝʥʪʫ  ʦʢʦʥʯʘʥʠʷ    ʧʘʥʜʝʤʠʠ ʠ  ʦʪʢʨʳʪʠʷ    ʛʨʘʥʠʮ ʤʝʞʜʫ 

ʩʪʨʘʥʘʤʠ ʚ  ʪʫʨʠʩʪʠʯʝʩʢʦʡ  ʦʪʨʘʩʣʠ  ʙʫʜʝʪ ʥʘʢʦʧʣʝʥ    ʦʛʨʦʤʥʳʡ ʦʪʣʦʞʝʥʥʳʡ ʩʧʨʦʩ. ʇʝʨʚʳʤ 

ʦʞʠʜʘʝʤʦ ʙʫʜʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚʥʫʪʨʝʥʥʠʡ ʪʫʨʠʟʤ (ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ  ʚ 2020 ʛʦʜʫ  ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ɻʨʫʟʠʠ). ʆʜʥʘʢʦ, ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ, ʧʦʢʫʧʘʪʝʣʴʩʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 
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ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʟʢʠʤ, ʧʦʵʪʦʤʫ ʚʦʟʨʘʩʪʝʪ ʩʧʨʦʩ ʥʘ ʙʶʜʞʝʪʥʳʝ ʪʫʨʳ ʧʦ ʩʦʙʩʪʚʝʥʥʳʤ 

ʩʪʨʘʥʘʤ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʲʝʟʜʥʦʛʦ ʪʫʨʠʟʤʘ, ʪʦ ʜʣʷ ʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ 

ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ. ɺ ʜʘʥʥʦʡ ʩʚʷʟʠ ʫʯʘʩʪʥʠʢʘʤ ʪʫʨʠʩʪʩʢʦʛʦ ʨʳʥʢʘ ʠʤʝʝʪ ʩʤʳʩʣ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʩʚʦʠ ʫʩʠʣʠʷ ʠʤʝʥʥʦ ʚ ʩʝʛʤʝʥʪʝ ʚʥʫʪʨʝʥʥʠʭ ʧʫʪʝʰʝʩʪʚʠʡ, ʠʟʫʯʘʷ ʠ 

ʧʨʦʜʚʠʛʘʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʨʘʟʨʘʙʘʪʳʚʘʷ ʥʦʚʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʠʟ-ʟʘ ʩʪʨʘʭʘ ʧʝʨʝʜ ʙʦʣʴʰʠʤʠ ʩʢʦʧʣʝʥʠʷʤʠ ʣʶʜʝʡ ʤʘʩʩʦʚʳʡ ʪʫʨʠʟʤ, ʚʝʨʦʷʪʥʦ, 

ʙʫʜʝʪ ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʝ ʙʦʣʝʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ, ʚʦʟʨʘʩʪʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ, ʢʦʪʦʨʳʡ ʠ ʨʘʥʝʝ ʠʤʝʣ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

ɽʱʝ ʦʜʥʠʤ ʦʞʠʜʘʝʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʢʨʠʟʠʩʘ ʩʪʘʥʝʪ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʪʫʨʠʩʪʦʚ ʢ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʫʪʝʰʝʩʪʚʠʡ ʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. 

ʋʤʝʩʪʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʪʷʞʝʣʦʛʦ ʢʨʠʟʠʩʘ ʩ ʮʝʣʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

(ʚʦʟʨʦʞʜʝʥʠʷ) ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ ɻʨʫʟʠʠ ʢʦʤʧʘʥʠʷʤ ʠ ʬʠʨʤʘʤ ʪʫʨʠʩʪʠʯʝʩʢʦʡ 

ʦʪʨʘʩʣʠ ʞʝʣʘʪʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʣʘʥ ʤʝʨʦʧʨʠʷʪʠʠ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʠ ʪʫʨʠʩʪʦʚ ʚ ʧʦʩʪʧʘʥʜʝʤʠʡʩʢʠʡ ʧʝʨʠʦʜ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʫʯʠʪʳʚʘʪʴ: 

- ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʦʝ  ʨʘʟʚʠʪʠʝ  ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ; 

- ʈʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʪʫʨʠʟʤʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʪʫʨʠʟʤʘ ʤʘʣʳʭ ʛʨʫʧʧ; 

- ʇʨʠʦʨʠʪʝʪʥʦʝ ʨʘʟʚʠʪʠʝ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʘʛʨʘʨʥʦʛʦ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ; 

- ɸʩʧʝʢʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʫʪʝʰʝʩʪʚʠʷ  ʪʫʨʠʩʪʦʚ ʩ ʫʯʝʪʦʤ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʜʝʩʪʠʥʘʮʠʠ. 

ɺ ʧʨʠʨʦʜʝ ʚʩʝ ʠʤʝʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʠ ʩʚʦʡ ʢʦʥʝʮ. ʉʫʱʝʩʪʚʫʶʱʠʡ  ʚ  ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʢʨʠʟʠʩ ʚ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ ʠʟ-ʟʘ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʘ COVID-19 ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ 

ʟʘʢʦʥʯʠʪʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʞʝ ʩʝʛʦʜʥʷ ʩʪʦʠʪ ʧʨʘʚʠʪʝʣʴʩʪʚʫ ʠ ʚʩʝʤ ʩʫʙʲʝʢʪʘʤ ʪʫʨʠʩʪʠʯʝʩʢʦʡ 

ʠʥʜʫʩʪʨʠʠ ʜʫʤʘʪʴ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʛʣʦʙʘʣʴʥʳʤ 

ʫʛʨʦʟʘʤ, ʩ ʢʦʪʦʨʳʤʠ ʚ ʙʫʜʫʱʝʤ ʦʥʘ ʤʦʞʝʪ ʩʥʦʚʘ ʩʪʦʣʢʥʫʪʴʩʷ. 
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ʉʊʈɸʊɽɻɯɰ ʇɯɼʇʈʀɭʄʅʀʎʊɺɸ ʋ ʉʌɽʈɯ ɻʆʉʊʀʅʅʆʉʊɯ ɺ ʋʄʆɺɸʍ ʂʈʀɿʀ ʇɯɼ 

ʏɸʉ ʇɸʅɼɽʄɯɰ COVɯD-19 

 

ɼʝʤʠʜʯʫʢ ʃ.ɹ.  

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ, ʪʦʨʛʽʚʣʽ ʪʘ ʣʦʛʽʩʪʠʢʠ 

ʉʘʧʦʞʥʠʢ ɼ.ɯ.  

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʦʚʘʨʦʟʥʘʚʩʪʚʘ ʪʘ ʝʢʩʧʝʨʪʠʟʠ ʚ ʤʠʪʥʽʡ ʩʧʨʘʚʽ 

ʃʴʚʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʘʥʜʝʤʽʷ ʢʦʨʦʥʘʚʽʨʫʩʫ ʦʙʨʫʰʠʣʘʩʷ ʥʘ ʚʩʽ ʩʬʝʨʠ ʫʢʨʘʾʥʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ, ʫ ʪ. ʯ. ʽ ʥʘ 

ʽʥʜʫʩʪʨʽʶ ʛʦʩʪʠʥʥʦʩʪʽ. ʆʜʥʘʢ ʚʣʘʩʥʠʢʠ ʛʦʪʝʣʽʚ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʘʫʟʫ, ʚʠʢʣʠʢʘʥʫ 

ʢʘʨʘʥʪʠʥʦʤ, ʟ ʢʦʨʠʩʪʶ ʜʣʷ ʚʣʘʩʥʦʾ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʫʤʦʚʠ, ʱʦ ʚʣʘʜʘ ʽ ʙʘʥʢʠ 

ʥʘʜʘʜʫʪʴ ʾʤ ʧʽʜʪʨʠʤʢʫ. 

ʉʧʘʣʘʭ ʢʦʨʦʥʘʚʽʨʫʩʫ ʩʪʘʣʘ ʥʝʧʨʠʻʤʥʠʤ ʽ ʥʝʩʧʦʜʽʚʘʥʠʤ ʫʜʘʨʦʤ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʛʦʪʝʣʴʥʦʛʦ ʨʠʥʢʫ. 2020 ʨ. ʤʘʚ ʩʪʘʪʠ ʜʫʞʝ ʫʩʧʽʰʥʠʤ ʜʣʷ ʛʦʨʝʣʴʻʬʽʚ, ʦʜʥʘʢ ʩʢʘʩʫʚʘʥʥʷ 

ʤʘʩʰʪʘʙʥʠʭ ʟʘʭʦʜʽʚ, ʥʘ ʟʨʘʟʦʢ ɭʚʨʦ-2020, ʽ ʚʚʝʜʝʥʥʷ ʢʘʨʘʥʪʠʥʫ ʧʦʩʪʘʚʠʣʠ ʮʝʡ ʙʽʟʥʝʩ ʧʽʜ 

ʫʜʘʨ. ɿʛʽʜʥʦ ʟ ʧʨʦʛʥʦʟʘʤʠ ʘʥʘʣʽʪʠʢʽʚ [2], ʟʘ ʧʽʜʩʫʤʢʘʤʠ ʧʝʨʰʦʛʦ ʢʚʘʨʪʘʣʫ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʦʢʨʝʤʠʭ ʛʦʪʝʣʽʚ ʩʢʣʘʣʦ 12-18% ʧʨʦʪʠ 53% ʨʦʢʦʤ ʨʘʥʽʰʝ. ʋ ʤʽʩʪʘʭ ʦʙʣʘʩʥʦʛʦ 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ ʟʘʧʦʚʥʶʚʘʥʽʩʪʴ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ 15% ʟʘʤʽʩʪʴ 66%, ʷʢ ʦʯʽʢʫʚʘʣʦʩʷ 

ʩʧʦʯʘʪʢʫ. ɿʘ ʥʘʡʩʢʨʦʤʥʽʰʠʤʠ ʧʽʜʨʘʭʫʥʢʘʤʠ, ʚʪʨʘʪʠ ʫʢʨʘʾʥʩʴʢʠʭ ʛʦʪʝʣʽʚ ʟʘ ʧʝʨʰʽ ʤʽʩʷʮʽ 2021 

ʨ. ʩʢʣʘʜʫʪʴ ʧʨʠʙʣʠʟʥʦ 2,77-3,32 ʤʣʨʜ ʛʨʥ [4]. 

ʉʠʪʫʘʮʽʷ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʦʢʠ ʥʽʭʪʦ ʥʝ ʟʥʘʻ, ʩʢʽʣʴʢʠ ʪʨʠʚʘʪʠʤʝ ʽʟʦʣʷʮʽʷ ʽ ʷʢ 

ʩʢʦʨʦ ʚʽʜʥʦʚʠʪʴʩʷ ʧʦʪʽʢ ʛʦʩʪʝʡ ʧʽʩʣʷ ʾʾ ʟʘʢʽʥʯʝʥʥʷ. ʅʘʚʽʪʴ ʷʢʱʦ ʧʘʥʜʝʤʽʶ ʚʜʘʩʪʴʩʷ ʟʫʧʠʥʠʪʠ 

ʜʦ ʣʽʪʘ, ʨʠʥʦʢ ʥʝ ʟʤʦʞʝ ʰʚʠʜʢʦ ʚʽʜʽʛʨʘʪʠ ʚʪʨʘʪʠ. ʗʢ ʤʽʥʽʤʫʤ ʱʝ ʜʚʘ-ʪʨʠ ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʢʘʨʘʥʪʠʥʫ ʣʶʜʠ ʙʫʜʫʪʴ ʫʪʨʠʤʫʚʘʪʠʩʷ ʚʽʜ ʧʦʜʦʨʦʞʝʡ. 

ɿʘʨʘʟ ʽʟ ʚʧʝʚʥʝʥʽʩʪʶ ʤʦʞʥʘ ʚʝʩʪʠ ʤʦʚʫ ʣʠʰʝ ʧʨʦ ʥʘʩʪʫʧʥʝ ï 2021 ʨ. ʙʫʜʝ ʥʘʡʙʽʣʴʰ 

ʩʢʣʘʜʥʠʤ ʜʣʷ ʩʬʝʨʠ ʛʦʪʝʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ, ʤʦʚʘ ʙʫʜʝ ʡʪʠ ʪʽʣʴʢʠ ʩʪʦʩʦʚʥʦ ʪʦʛʦ, ʘʙʠ 

ʟʙʝʨʝʛʪʠ ʚ ʥʘʡʙʽʣʴʰ ʜʽʻʟʜʘʪʥʦʤʫ ʩʪʘʥʽ ʽ ʩʘʤʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʽ ʦʙ'ʻʢʪʠ ʛʦʪʝʣʴʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ʉʴʦʛʦʜʥʽ ʚʠʡʪʠ, ʷʢ ʽʥʦʜʽ ʢʘʞʫʪʴ, çʚ ʥʫʣʴè ʚʞʝ ʟʜʘʻʪʴʩʷ ʭʦʨʦʰʦʶ ʩʪʨʘʪʝʛʽʻʶ. 

ɺʠʭʽʜ ʥʘ ʢʘʨʘʥʪʠʥ ʟʤʫʰʫʻ ʛʦʪʝʣʴʻʨʽʚ ʟʘʢʨʠʚʘʪʠʩʷ ʥʘ ʢʦʥʩʝʨʚʘʮʽʶ, ʨʦʟʨʠʚʘʪʠ ʩʪʨʦʢʦʚʽ 

ʪʨʫʜʦʚʽ ʫʛʦʜʠ ʽ ʧʝʨʝʨʦʟʧʦʜʽʣʷʪʠ ʬʫʥʢʮʽʦʥʘʣ. ʉʠʪʫʘʮʽʷ ʩʢʣʘʜʥʘ ʽ ʥʝʟʚʠʯʥʘ. ɻʦʪʝʣʽ ʚʠʙʠʨʘʶʪʴ 

ʩʪʨʘʪʝʛʽʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʠʞʝʥʥʷ ʤʦʞʣʠʚʠʭ ʚʠʪʨʘʪ. ʋ ʞʠʪʪʽ ʛʦʪʝʣʽʚ ʙʝʟ ʛʦʩʪʝʡ ʥʘʩʪʘʻ 

ʟʘʪʷʞʥʘ ʧʘʫʟʘ, ʷʢʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʟʤʽʥ. ɺʣʘʩʥʠʢʠ ʛʦʪʝʣʽʚ ʚ ʋʢʨʘʾʥʽ - 

ʥʝ ʪʽʣʴʢʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʤʝʨʝʞ, ʘ ʡ ʥʝʟʘʣʝʞʥʠʭ ʛʦʪʝʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ - ʱʝ ʜʦ 

ʩʧʘʣʘʭʫ ʢʦʨʦʥʘʚʽʨʫʩʫ ʧʣʘʥʫʚʘʣʠ ʧʨʦʚʦʜʠʪʠ ʨʝʥʦʚʘʮʽʶ, ʩʪʚʦʨʶʶʯʠ ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʽ 

ʨʝʟʝʨʚʠ. 

ɿ ʫʩʽʭ ʟʘʩʦʙʽʚ ʨʦʟʤʽʱʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʯʝʪʚʝʨʪʘ ʯʘʩʪʠʥʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʙʫʜʽʚʝʣʴ 

ʨʘʜʷʥʩʴʢʦʛʦ ʧʝʨʽʦʜʫ (ʩʘʥʘʪʦʨʽʾ, ʧʘʥʩʽʦʥʘʪʠ, ʙʘʟʠ ʚʽʜʧʦʯʠʥʢʫ). ʋ ʾʭ ʯʠʩʣʽ ï ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʛʦʪʝʣʽʚ ʽ ʟʜʨʘʚʥʠʮʴ ʚ ʘʥʝʢʩʦʚʘʥʦʤʫ ʂʨʠʤʫ, ʙʘʛʘʪʦ ʟ ʷʢʠʭ ʥʝ ʧʨʦʭʦʜʠʣʠ ʨʝʥʦʚʘʮʽʶ ʧʦ 10-20 

ʨʦʢʽʚ ʽ ʜʦ ʷʢʠʭ, ʥʘ ʩʴʦʛʦʜʥʽ ʜʦʩʪʫʧʫ ʜʝʨʞʘʚʠ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ. 

ʊʦʤʫ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʛʦʩʪʝʡ ʧʨʦʮʝʩ ʨʝʥʦʚʘʮʽʾ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʛʦʪʝʣʽʚ ʤʦʞʝ ʩʪʘʪʠ 

ʥʘʧʨʷʤʦʤ, ʢʫʜʠ ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ ʚʠʚʽʣʴʥʝʥʽ ʨʝʩʫʨʩʠ ʽ ʯʘʩ, ʟ ʦʛʣʷʜʫ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʪʘʢʽ 

ʨʦʙʦʪʠ ʟʘʡʤʘʶʪʴ ʚʽʜ ʰʝʩʪʠ ʜʦ ʜʝʩʷʪʠ ʤʽʩʷʮʽʚ. ʗʢʱʦ ʧʨʦʚʝʩʪʠ ʨʝʥʦʚʘʮʽʶ ʛʦʪʝʣʽʚ ʧʽʜ ʯʘʩ 

ʢʘʨʘʥʪʠʥʫ, ʪʦ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʟʥʘʯʥʠʭ ʩʢʣʘʜʥʦʱʽʚ ʧʨʠ ʪʘʢʠʭ ʨʦʙʦʪʘʭ ʚ ʯʠʥʥʦʤʫ ʛʦʪʝʣʽ ʟ 

ʛʦʩʪʷʤʠ ʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʘʥʜʝʤʽʾ ʚʠʡʪʠ ʥʘ ʨʠʥʦʢ ʚ ʦʥʦʚʣʝʥʦʤʫ ʬʦʨʤʘʪʽ, ʤʘʶʯʠ 

ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ. 

ɺʝʣʠʢʠʡ ʧʣʶʩ ï ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʝʛʪʠ ʨʦʙʦʯʽ ʤʽʩʮʷ. ɿʥʘʯʥʫ ʯʘʩʪʠʥʫ ʨʦʙʽʪ (ʨʦʟʨʦʙʢʘ 

ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʫ, ʜʠʟʘʡʥ-ʧʨʦʝʢʪ, ʧʨʦʝʢʪ ʽʥʞʝʥʝʨʽʾ, ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ) 

ʤʦʞʣʠʚʦ ʚʠʢʦʥʫʚʘʪʠ ʚ ʫʤʦʚʘʭ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʢʘʨʘʥʪʠʥʫ. ɺ ʋʢʨʘʾʥʽ ʻ 
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ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʧʘʥʽʾ, ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ ʧʦʜʽʙʥʽ ʨʦʙʦʪʠ, ʱʦ ʜʘʻ ʛʦʪʝʣʴʻʨʘʤ ʰʘʥʩ ʜʣʷ 

ʦʥʦʚʣʝʥʥʷ ʛʦʪʝʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ. 

ʈʝʥʦʚʘʮʽʷ ʛʦʪʝʣʽʚ ï ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʟʘʚʘʥʪʘʞʠʪʠ ʚʠʨʦʙʥʠʮʪʚʘ ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ-

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʽ ʪʠʤ ʩʘʤʠʤ ʧʽʜʪʨʠʤʘʪʠ ʤʘʣʠʡ ʽ ʩʝʨʝʜʥʽʡ ʙʽʟʥʝʩ ʩʫʤʽʞʥʠʭ ʛʘʣʫʟʝʡ, 

ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʨʦʙʦʪʠ ʟ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʪʦʚʘʨʘʤʠ (ʥʝʟʘʣʝʞʥʽʩʪʴ 

ʚʽʜ ʟʨʦʩʪʘʥʥʷ ʢʫʨʩʫ ʚʘʣʶʪʠ), ʰʘʥʩ ʟʙʝʨʝʛʪʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʧʝʨʩʦʥʘʣ. ʇʽʜʩʫʤʦʢ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʘʙʦ ʨʝʥʦʚʘʮʽʾ - ʦʥʦʚʣʝʥʠʡ ʛʦʪʝʣʴʥʠʡ ʦʙ'ʻʢʪ, ʛʦʪʦʚʠʡ ʜʦ ʧʨʠʡʦʤʫ ʛʦʩʪʝʡ, ʧʦʪʽʢ 

ʢ̫ʠʭ ʙʫʜʝ ʧʦʩʪʫʧʦʚʦ ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʢʘʨʘʥʪʠʥʫ ʽ ʩʧʘʜʫ ʧʘʥʜʝʤʽʾ. 

ɹʽʟʥʝʩ ʪʘʢʦʞ ʯʝʢʘʻ ʧʽʜʪʨʠʤʢʠ ʙʘʥʢʽʚ ʽ ʚʣʘʜʠ, ʦʩʢʽʣʴʢʠ ʧʨʦʚʝʜʝʥʥʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ 

ʨʝʥʦʚʘʮʽʾ ʚ ʫʤʦʚʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʠʙʫʪʢʫ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʚʩʝʙʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʫʨʷʜʫ ʽ 

ʬʽʥʘʥʩʦʚʠʭ ʽʥʩʪʠʪʫʪʽʚ. ʅʘ-ʩʴʦʛʦʜʥʽ ʚʣʘʜʘ ʟʚʦʣʽʢʘʻ ʟ ʧʽʜʪʨʠʤʢʦʶ ʛʦʪʝʣʴʥʦʾ ʛʘʣʫʟʽ. ɿʘʨʘʟ 

ʚʽʜʣʽʢ ʤʦʞʣʠʚʦʩʪʝʡ ʡʜʝ ʚʞʝ ʥʝ ʥʘ ʤʽʩʷʮʽ, ʘ ʥʘ ʪʠʞʥʽ ʽ ʜʥʽ. ʈʘʥʽʰʝ ʚʣʘʜʦʶ ʙʫʣʠ ʦʟʚʫʯʝʥʽ ʟʘʷʚʠ 

ʧʨʦ ʪʝ, ʱʦ ʧʦʢʠ ʥʝ ʻ ʥʝʦʙʭʽʜʥʠʤ ʚʚʦʜʠʪʠ ʧʦʚʥʠʡ ʧʘʢʝʪ ʧʽʣʴʛ, ʧʨʦ ʱʦ ʧʨʦʩʠʣʠ ʚʝʣʠʢʽ ʛʨʘʚʮʽ 

ʨʠʥʢʫ ʩʬʝʨʠ ʛʦʩʪʠʥʥʦʩʪʽ. ʄʘʢʩʠʤʫʤ, ʧʨʦ ʱʦ ʤʦʞʝ ʡʪʠ ʤʦʚʘ ʟʘʨʘʟ - ʚʽʜʩʪʨʦʯʢʘ ʚʽʜ ʚʠʧʣʘʪ 

ʇɼɺ ʥʘ ʪʨʠ-ʯʦʪʠʨʠ ʤʽʩʷʮʽ, ʧʨʦʜʦʚʞʝʥʥʷ ʧʦʜʘʪʢʦʚʠʭ ʢʘʥʽʢʫʣ ʽ ʩʫʙʩʠʜʫʚʘʥʥʷ ʢʨʝʜʠʪʥʠʭ 

ʩʪʘʚʦʢ ʩʪʨʦʢʦʤ ʜʦ ʨʦʢʫ. 

ʎʝ ʣʠʰʝ ʤʘʣʘ ʯʘʩʪʢʘ ʪʠʭ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʧʦʨʷʪʫʥʢʫ ʽ ʧʦʤ'ʷʢʰʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʜʘʨʫ ʚʽʜ ʢʦʨʦʥʘʚʽʨʫʩʫ, ʚ ʷʢʠʭ ʻ ʧʦʪʨʝʙʘ ʽʥʜʫʩʪʨʽʾ ʛʦʩʪʠʥʥʦʩʪʽ. ʗʢʱʦ 

ʧʽʜʪʨʠʤʢʠ ʥʝ ʙʫʜʝ, ʨʦʟʧʦʯʥʝʪʴʩʷ ʭʚʠʣʷ ʙʘʥʢʨʫʪʩʪʚ, ʟʚʽʣʴʥʝʥʴ ʽ ʟʘʛʘʣʴʥʘ ʩʪʘʛʥʘʮʽʷ ʛʘʣʫʟʽ. 

ɻʦʪʝʣʴʥʠʡ ʙʽʟʥʝʩ ʟʘʨʘʟ ʯʝʢʘʻ ʚʽʜ ʫʨʷʜʫ ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʽʚ: 

- ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚʠʧʣʘʪʠ ʩʪʨʘʭʦʚʠʭ ʚʥʝʩʢʽʚ; 

- ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʦʧʣʘʪʠ ʧʨʘʮʽ; 

- ʚʠʜʽʣʝʥʥʷ ʧʦʟʠʢ ʥʘ ʦʧʝʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʱʦ ʚʢʨʘʡ ʧʦʪʨʽʙʥʽ ʚ ʧʦʪʦʯʥʠʭ ʫʤʦʚʘʭ; 

- ʧʦʛʘʰʝʥʥʷ ʚʽʜʩʦʪʢʽʚ ʧʦ ʢʨʝʜʠʪʘʭ; 

- ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʘʙʦ ʚʟʘʛʘʣʽ ʩʢʘʩʫʚʘʥʥʷ ʩʪʘʚʢʠ ʇɼɺ; 

- ʢʘʥʽʢʫʣʠ ʟʽ ʩʧʣʘʪʠ ʢʦʤʫʥʘʣʴʥʠʭ ʧʣʘʪʝʞʽʚ; 

- ʚʽʜʩʪʨʦʯʢʘ ʘʙʦ ʩʢʘʩʫʚʘʥʥʷ ʩʧʣʘʪʠ ʟʝʤʝʣʴʥʦʛʦ ʽ ʤʘʡʥʦʚʦʛʦ ʧʦʜʘʪʢʽʚ ʟʘ 2019-21 ʨʨ.; 

- ʧʨʦʜʦʚʞʝʥʥʷ ʜʦʟʚʦʣʽʚ ʽʥʦʟʝʤʮʷʤ, ʷʢʽ ʟʙʠʨʘʣʠʩʷ ʚʽʜʚʽʜʘʪʠ ʋʢʨʘʾʥʫ ʜʦ ʧʘʥʜʝʤʽʾ; 

- ʚʚʝʜʝʥʥʷ ʤʦʨʘʪʦʨʽʶ ʥʘ ʧʣʘʥʦʚʽ ʧʝʨʝʚʽʨʢʠ ʢʦʥʪʨʦʣʶʶʯʠʤ ʦʨʛʘʥʘʤʠ. 

ʇʽʜʧʨʠʻʤʮʽ ʩʬʝʨʠ ʛʦʩʪʠʥʥʦʩʪʽ ʯʝʢʘʶʪʴ ʚʽʜ ʚʣʘʜʠ ʜʦʧʦʤʦʛʠ ʚ ʜʽʘʣʦʟʽ ʟ ʙʘʥʢʘʤʠ ʜʣʷ 

ʚʠʜʽʣʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʢʦʰʪʽʚ ʟʘ ʤʽʥʽʤʘʣʴʥʦʶ ʘʙʦ ʥʫʣʴʦʚʦʶ ʩʪʘʚʢʦʶ ʟ ʢʨʝʜʠʪʥʠʤʠ 

ʢʘʥʽʢʫʣʘʤʠ. ɹʝʟ ʧʦʟʠʢʦʚʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʩʝʨʡʦʟʥʠʭ ʨʝʥʦʚʘʮʽʡʥʠʭ 

ʨʦʙʽʪ ʫ ʪʘʢʦʤʫ ʩʪʘʥʦʚʠʱʽ ʙʫʜʝ ʥʝʤʦʞʣʠʚʠʤ. 

ʇʘʥʜʝʤʽʷ ʩʝʨʡʦʟʥʦ ʚʧʣʠʥʫʣʘ ʥʘ ʽʥʜʫʩʪʨʽʶ ʛʦʪʝʣʴʥʦʾ ʥʝʨʫʭʦʤʦʩʪʽ ʧʦ ʚʩʽʡ ʋʢʨʘʾʥʽ. 

ɿʘʨʘʟ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʽʥʘ ʢʦʥ'ʶʥʢʪʫʨʠ ʨʠʥʢʫ ï ʛʦʪʝʣʽ ʥʘʤʘʛʘʶʪʴʩʷ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ 

ʧʦʪʦʯʥʦʾ ʩʠʪʫʘʮʽʾ ʽ ʟʤʽʥʶʶʪʴ ʩʚʽʡ ʬʦʨʤʘʪ ʽ ʩʝʨʚʽʩ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʙʠʪʠ ʧʝʨʝʙʫʚʘʥʥʷ ʛʦʩʪʝʡ 

ʤʘʢʩʠʤʘʣʴʥʦ ʙʝʟʧʝʯʥʠʤ. ʇʨʠ ʮʴʦʤʫ ʧʽʩʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʠʪʫʘʮʽʾ ʙʘʛʘʪʦ ʧʽʜʧʨʠʻʤʩʪʚ ʛʦʪʝʣʴʥʦʾ 

ʛʘʣʫʟʽ ʟʙʝʨʝʞʫʪʴ ʚʚʝʜʝʥʽ ʥʠʤʠ ʟʘʨʘʟ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʟʨʦʙʣʷʪʴ ʮʝʡ ʩʝʛʤʝʥʪ 

ʙʽʣʴʰ ʩʫʯʘʩʥʠʤ ʽ ʘʢʪʫʘʣʴʥʠʤ. 

ʉʴʦʛʦʜʥʽ ʙʘʛʘʪʦ ʛʦʪʝʣʴʥʠʭ ʤʝʨʝʞʽ ʚʞʝ ʧʨʦʜʫʤʫʶʪʴ ʩʧʦʩʦʙʠ, ʷʢ ʟʨʦʙʠʪʠ ʦʧʝʨʘʮʽʡʥʽ 

ʧʨʦʮʝʩʠ ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤʠ, ʮʠʬʨʦʚʠʤʠ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ. ʗʢʠʭʦʩʴ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʚ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʛʦʪʝʣʽʚ ʘʙʦ ʛʨʦʤʘʜʩʴʢʠʭ ʟʦʥ ʚʩʝʨʝʜʠʥʽ ʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ 

ʥʦʤʝʨʽʚ ʘʙʦ ʨʝʩʪʦʨʘʥʽʚ, ʦʯʽʢʫʚʘʪʠ ʥʝ ʚʘʨʪʦ. ɸ ʦʩʴ ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʧʝʨʝʙʫʚʘʥʥʷ 

ʧʦʩʪʦʷʣʴʮʽʚ ʚ ʛʦʪʝʣʽ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ ʩʢʦʨʦʪʠʪʠ, ʤʽʥʽʤʽʟʫʚʘʪʠ ʘʙʦ ʚʠʢʣʶʯʠʪʠ 

ʟʦʚʩʽʤ ʢʦʥʪʘʢʪʠ ʛʦʩʪʝʡ ʟ ʧʝʨʩʦʥʘʣʦʤ ʘʙʦ ʽʥʰʠʤʠ ʧʦʩʪʦʷʣʴʮʷʤʠ ʩʪʘʻ ʜʽʡʩʥʦ ʜʫʞʝ 

ʘʢʪʫʘʣʴʥʠʤ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ʥʦʤʝʨʘʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʙʽʣʴʰʝ ʮʠʬʨʦʚʠʭ ʧʨʠʣʘʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʛʦʩʪʷʤ ʟʚ'ʷʟʘʪʠʩʷ ʟ ʙʫʜʴ-ʷʢʦʶ ʩʣʫʞʙʦʶ ʛʦʪʝʣʶ, ʷʢʘ ʾʤ ʧʦʪʨʽʙʥʘ. ʐʚʠʜʰʝ ʟʘ ʚʩʝ, ʟ ʥʦʤʝʨʽʚ 

ʟʥʠʢʥʫʪʴ ʢʘʪʘʣʦʛʠ, ʤʝʥʶ, ʨʝʢʣʘʤʥʽ ʙʫʢʣʝʪʠ ï ʚʩʝ ʮʝ ʧʝʨʝʡʜʝ ʚ ʮʠʬʨʦʚʠʡ ʬʦʨʤʘʪ, ʱʦʙ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ. ʋ ʛʦʪʝʣʷʭ ʤʦʞʫʪʴ ʟ'ʷʚʠʪʠʩʷ ʩʧʝʮʽʘʣʴʥʽ ʜʘʪʯʠʢʠ, ʷʢʽ 

ʚʠʙʽʨʢʦʚʦ ʚʠʤʽʨʶʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʪʽʣʘ ʧʦʩʪʦʷʣʴʮʽʚ. 
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ʄʦʞʣʠʚʦ, ʙʫʜʫʪʴ ʦʙʣʘʜʥʘʥʽ ʢʽʤʥʘʪʠ ʘʙʦ ʜʦʜʘʪʢʦʚʽ ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʜʝʟʽʥʬʝʢʮʽʾ 

ʪʨʘʥʩʧʦʨʪʫ, ʣʶʜʝʡ, ʧʨʦʜʫʢʪʽʚ, ʧʦʩʠʣʦʢ, ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʶ ʛʦʪʝʣʶ. ɹʫʜʫʪʴ 

ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʠʙʠʨʘʥʥʷ ʥʦʤʝʨʽʚ ʽ ʛʨʦʤʘʜʩʴʢʠʭ ʧʨʦʩʪʦʨʽʚ, ʦʯʠʱʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʠʭ 

ʩʠʩʪʝʤ. ʋ ʧʦʪʦʯʥʽʡ ʩʠʪʫʘʮʽʾ ʛʦʪʝʣʽ ʙʫʜʫʪʴ ʥʘʤʘʛʘʪʠʩʷ ʟʙʝʨʝʛʪʠ ʚʩʽ ʨʘʥʽʰʝ ʧʨʠʜʫʤʘʥʽ ʬʽʰʢʠ 

ʜʣʷ ʩʦʮʽʘʣʽʟʘʮʽʾ ʢʣʽʻʥʪʽʚ (ʤʽʩʮʷ ʟʫʩʪʨʽʯʝʡ ʚ ʙʘʨʘʭ, ʭʦʣʘʭ, ʜʝ ʧʨʦʚʦʜʷʪʴʩʷ ʢʦʥʮʝʨʪʠ, ʚʠʩʪʘʚʢʠ 

ʪʘ ʽʥ.), ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʟʨʦʙʠʪʠ ʾʭ ʤʘʢʩʠʤʘʣʴʥʦ ʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʚʩʽʭ. 

ʇʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʛʦʪʝʣʴʥʦʛʦ ʩʝʛʤʝʥʪʫ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʽ 

ʩʫʚʦʨʦʩʪʽ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʚʽʜ ʪʝʨʤʽʥʽʚ ʚʽʜʢʨʠʪʪʷ ʢʦʨʜʦʥʽʚ ʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʨʝʡʩʽʚ. ʎʴʦʛʦ ʨʦʢʫ ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʩʬʝʨʠ ʛʦʩʪʠʥʥʦʩʪʽ ʨʦʙʣʷʪʴ 

ʩʪʘʚʢʫ ʚʠʢʣʶʯʥʦ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʪʫʨʠʟʤ, ʦʩʢʽʣʴʢʠ ʚ ʥʘʡʙʣʠʞʯʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʥʝ ʚʘʨʪʦ 

ʦʯʽʢʫʚʘʪʠ ʧʦʚʝʨʥʝʥʥʷ ʪʫʨʠʩʪʽʚ ʟ ɭʚʨʦʧʠ ʽ ʉʭʦʜʫ [1, 5]. ɿʘ ʫʤʦʚʠ ʫʥʠʢʥʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʭʚʠʣʴ 

ʧʦʰʠʨʝʥʥʷ ʚʽʨʫʩʫ, ʚ ʤʽʩʪʘʭ ʢʨʘʾʥʠ ʚʞʝ ʚʦʩʝʥʠ ʯʘʩʪʢʦʚʦ ʚʽʜʥʦʚʠʪʴʩʷ ʜʽʣʦʚʠʡ ʧʦʧʠʪ, ʱʦ 

ʪʨʘʜʠʮʽʡʥʦ ʟʘʡʤʘʻ ʚʠʩʦʢʫ ʯʘʩʪʢʫ ʚ ʩʪʨʫʢʪʫʨʽ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʦʪʦʢʫ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʚʩʽ ʚʠʱʝʥʘʚʝʜʝʥʽ ʬʘʢʪʠ, ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʣʷ ʢʦʞʥʦʾ ʢʨʘʾʥʠ 

ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʦʶ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʞʠʪʪʷ ʥʠʟʢʠ ʟʘʭʦʜʽʚ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʢʘʨʘʥʪʠʥʥʠʭ 

ʦʙʤʝʞʝʥʴ ʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʪʫʨʠʩʪʠʯʥʦʾ ʩʬʝʨʠ. ɺ ʨʘʤʢʘʭ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʽʜʢʨʝʩʣʶʻʤʦ ʚʘʞʣʠʚʫ ʪʝʟʫ, ʱʦ ʛʦʣʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʫʨʠʩʪʠʯʥʦʾ ʩʬʝʨʠ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʧʠʪʘʥʥʷʤʠ ʙʝʟʧʝʢʠ, ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʪʘ ʝʢʦʥʦʤʽʯʥʠʤʠ ʽʥʪʝʨʝʩʘʤʠ. ɯ ʭʦʯʘ ʚʣʽʪʢʫ 2020 ʨ. ʢʨʘʾʥʠ ɭʉ (ʱʦ ʤʘʣʠ ʜʠʥʘʤʽʢʫ ʧʦʣʽʧʰʝʥʥʷ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʜʣʷ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ) ʚʽʜʢʨʠʚʘʣʠ ʩʚʦʾ ʢʦʨʜʦʥʠ ʪʘ ʟʥʽʤʘʣʠ ʦʙʤʝʞʝʥʥʷ ʥʘ ʧʝʨʝʩʫʚʘʥʥʷ, ʮʝ ʥʝ ʧʨʠʟʚʝʣʦ ʜʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ. ʂʨʘʾʥʠ, ʱʦ ʚʽʜʢʨʠʣʠ ʩʚʦʾ ʢʦʨʜʦʥʠ, 

ʚʚʝʣʠ ʦʙʦʚôʷʟʢʦʚʝ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ (ʘʙʦ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ʥʘ ʢʦʨʦʥʘʚʽʨʫʩ) ʚ 

ʘʝʨʦʧʦʨʪʘʭ, ʧʽʜ ʯʘʩ ʧʦʩʘʜʢʠ ʚ ʣʽʪʘʢʠ. ɻʦʣʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʧʨʠ ʮʴʦʤʫ ʟʘʣʠʰʘʶʪʴʩʷ ʜʚʘ 

ʧʠʪʘʥʥʷ: ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʝʢʩʧʨʝʩ-ʪʝʩʪʽʚ ʥʘ ʢʦʨʦʥʘʚʽʨʫʩ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʟʘ ʷʢʠʡ 

ʯʘʩ ʜʦ ʚʠʣʴʦʪʫ ʧʘʩʘʞʠʨʠ ʧʦʚʠʥʥʽ ʧʨʦʡʪʠ ʪʝʩʪʫʚʘʥʥʷ. ɼʝʷʢʽ ʢʨʘʾʥʠ ʧʽʜʥʽʤʘʶʪʴ ʧʠʪʘʥʥʷ 

ʚʚʝʜʝʥʥʷ ʜʣʷ ʚʩʽʭ ʧʦʜʦʨʦʞʫʶʯʠʭ ʪʘʢ ʟʚʘʥʠʭ ʧʘʩʧʦʨʪʽʚ ʟʜʦʨʦʚôʷ, ʷʢʠʡ ʙʫʜʝ ʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʽʤʫʥʽʪʝʪʫ ʜʦ ʢʦʨʦʥʘʚʽʨʫʩʫ. ʗʢ ʟʘʟʥʘʯʘʻ ʫ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ [3], ʚʘʢʮʠʥʘʮʽʷ ʪʘ 

ʤʝʜʠʯʥʽ ʧʨʝʧʘʨʘʪʠ, ʥʘ ʞʘʣʴ, çéʜʘʶʪʴ ʥʝʚʝʣʠʢʫ ʥʘʜʽʶ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʥʦʤʽʢʠ ʫ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ, ʦʩʦʙʣʠʚʦ ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʧʦʜʦʨʦʞʝʡ ʽ ʪʫʨʠʟʤʫè. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʨʝʜʤʝʪʦʤ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʨʦʮʝʩʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʬʝʨʠ ʛʦʩʪʠʥʥʦʩʪʽ, ʷʢ 
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ʆʇʊʀʄʀɿɸʎʀʗ ɿʅɸʅʀʁ ʇʆ ʕʃɽʄɽʅʊɸʄ ʉʊɸʊʀʉʊʀʂʀ ʀ ʊɽʆʈʀʀ 

ɺɽʈʆʗʊʅʆʉʊɽʁ ɺ 5 ʂʃɸʉʉɽ ʏɽʈɽɿ ʈɽʐɽʅʀɽ ɿɸɼɸʏ 

 

ɼʞʘʬʘʨʣʳ ʕʩʤʠʨʘ ɺʘʭʠʜ ʛʳʟʳ 

ɼʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ ʧʦ ʧʝʜʘʛʦʛʠʢʝ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɻʷʥʜʞʠʥʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ. ɸʟʝʨʙʘʡʜʞʘʥ, ʛ. ɻʷʥʜʞʘ 

 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʟʥʘʯʠʤʘʷ ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʬʘʢʪʦʨʫ, ʪʘʢ ʢʘʢ ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ 

ʤʳʰʣʝʥʠʝʤ. ʄʳʰʣʝʥʠʝ ʥʘʨʷʜʫ ʩ ʪʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʫʤʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʦʩʦʟʥʘʥʠʷ ʠʩʪʠʥʳ. çʉʪʘʪʠʩʪʠʢʘ ʠ ʚʝʨʦʷʪʥʦʩʪʴè ʦʜʥʘ ʠʟ ʣʠʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʢʫʨʩʘ 

ʤʘʪʝʤʘʪʠʢʠ ʩʨʝʜʥʝʡ ʰʢʦʣʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜ, ʩʪʘʪʠʩʪʠʢʘ, ʪʝʦʨʠʷ, ʚʝʨʦʷʪʥʦʩʪʴ, ʦʧʪʠʤʠʟʘʮʠʷ. 

 

Abstract. The work notes that a significant role in solving problems belongs to the 

psychological factor, since the process of solving problems is closely related to thinking. Thinking, 

along with what is a mental process, begins with an awareness of the truth. "Statistics and 

Probability" is one of the lines of content of the high school mathematics course       

Key words: methodology, statistics, theory, probability, optimization. 

 

ɺ ʥʘʮʠʦʥʘʣʴʥʦʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ ʦʜʥʘ ʠʟ ʣʠʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ 

ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʥʘʟʳʚʘʝʪʩʷ çʉʪʘʪʠʩʪʠʢʘ ʠ ʚʝʨʦʷʪʥʦʩʪʴè, ʠ ʩʦʜʝʨʞʘʥʠʝ ʵʪʦʡ ʩʪʨʦʢʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ. 

ɿʘʜʘʯʠ, ʩʪʦʷʱʠʝ ʧʝʨʝʜ ʧʨʝʧʦʜʘʚʘʥʠʝʤ ʵʪʦʡ ʣʠʥʠʠ ʩʦʜʝʨʞʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʳ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

1. ʈʘʙʦʪʘ ʩ ʪʘʙʣʠʮʘʤʠ, ʧʦʣʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʘʙʣʠʮʘʤ. 

2. ɿʘʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʳʭ ʬʘʢʪʦʚ. 

3. ʏʪʝʥʠʝ ʩ ʜʠʘʛʨʘʤʤʳ ʠ ʧʦʣʫʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʚʳʢʦʚ ʠ ʧʨʠʚʳʯʝʢ ʧʨʠ ʚʳʙʦʨʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 

ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʩʣʫʯʘʝʚ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘʜʘʯ. 

6. ʌʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʟʥʘʥʠʡ ʦʙ çʘʙʩʦʣʶʪʥʳʭè, çʚʦʟʤʦʞʥʳʭè, 

çʥʝʚʦʟʤʦʞʥʳʭè, çʤʘʣʦʚʝʨʦʷʪʥʳʭè ʩʦʙʳʪʠʷʭ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʞʠʟʥʝʥʥʳʭ ʧʨʦʙʣʝʤ. 

ʇʦ ʧʨʦʛʨʘʤʤʝ V ʢʣʘʩʩʘ: 

1) ʤʝʪʦʜʦʤ ʦʪʙʦʨʘ; 

2) ʧʫʪʝʤ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ; 

3) ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʤʙʠʥʘʪʦʨʥʳʝ ʟʘʜʘʯʠ, ʨʝʰʘʶʱʠʝʩʷ ʧʫʪʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ; ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤʠ ʩʦʙʳʪʠʷʤʠ, ʧʫʪʝʤ 

ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʤʳ ʤʦʞʝʤ ʥʘʯʘʪʴ ʩ ʨʝʰʝʥʠʷ ʤʥʦʛʦʤʝʨʥʳʭ ʟʘʜʘʯ. ɼʘʚʘʡʪʝ ʧʦʩʤʦʪʨʠʤ 

ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʚʦʧʨʦʩʳ: 

ʇʨʠʤʝʨ 1. ʉʢʦʣʴʢʦ ʜʚʫʟʥʘʯʥʳʭ ʯʠʩʝʣ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩ ʧʦʤʦʱʴʶ ʯʠʩʝʣ 1,2,3? ʎʠʬʨʳ 

ʥʝ ʜʦʣʞʥʳ ʧʦʚʪʦʨʷʪʴʩʷ. 

ʈʝʰʝʥʠʝ: ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʯʠʩʣʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ; 

12, 13, 23 

21, 31, 32 

ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʩʝ ʚʘʨʠʘʥʪʳ. ʆʪʚʝʪ: 6 ʜʚʫʟʥʘʯʥʳʭ ʯʠʩʝʣ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜ ʦʪʙʦʨʘ ʠ ʤʝʪʦʜ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ. 

ɼʘʣʝʝ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʨʝʰʝʥʠʝ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʚʪʦʨʝʥʠʷ ʮʠʬʨ: 
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1) 11, 22, 33. 

2) 6 ʩʧʦʩʦʙʦʚ ʧʨʝʜʳʜʫʱʝʡ ʟʘʜʘʯʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ 9 ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩ ʫʯʝʪʦʤ ʧʦʚʪʦʨʝʥʠʷ 

ʯʠʩʝʣ. 

ɿʘʜʘʯʘ 2. ɺ ʏʝʪʚʝʨʛ ʚ 5-ʤ ʢʣʘʩʩʝ ʜʦʣʞʥʳ ʩʦʩʪʦʷʪʴʩʷ ʫʨʦʢʠ ʤʘʪʝʤʘʪʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ, 

ʨʫʩʩʢʦʛʦ ʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʦʚ. ʉʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʜʣʷ ʨʘʩʧʠʩʘʥʠʷ 

ʫʨʦʢʦʚ? 

ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ - ʚʢʣʶʯʠʪʴ ʚ ʪʘʙʣʠʮʫ 4 ʧʨʝʜʤʝʪʘ ʟʘ ʦʜʠʥ ʜʝʥʴ ʚ ʚʠʜʝ ʨʘʟʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ. ʋʩʣʦʚʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʦʝ ʟʘʥʷʪʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʢʣʶʯʝʥʦ ʚ 

ʨʘʩʧʠʩʘʥʠʝ ʦʜʠʥ ʨʘʟ. ʀʪʘʢ, ʚʘʤ ʥʫʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʨʷʜ 4 ʨʘʟʥʳʭ ʧʨʝʜʤʝʪʦʚ. ɽʩʣʠ ʧʝʨʚʳʡ 

ʫʨʦʢ - ʤʘʪʝʤʘʪʠʢʘ, ʪʦ ʦʩʪʘʚʰʠʝʩʷ 3 ʧʨʝʜʤʝʪʘ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 6 ʩʧʦʩʦʙʘʤʠ. 

ɺ V ʢʣʘʩʩʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʥʮʝʧʮʠʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʣʠ ʥʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʩʦʙʳʪʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʥʦʛʦʤʝʨʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʇʦʵʪʦʤʫ ʩʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʢʨʝʪʥʫʶ 

ʪʝʨʤʠʥʦʣʦʛʠʶ, ʯʪʦʙʳ ʧʦʟʥʘʢʦʤʠʪʴ ʩʪʫʜʝʥʪʦʚ ʩ ʚʘʨʠʘʮʠʷʤʠ ʩʦʙʳʪʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʜʘʚʘʡʪʝ 

ʧʦʩʤʦʪʨʠʤ ʥʘ çʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝè. ʄʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤ ʪʘʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʢʘʢ 

çʚʦʟʤʦʞʥʦè, çʥʝʚʦʟʤʦʞʥʦè, çʤʘʣʦʚʝʨʦʷʪʥʦè ʠ ʪʘʢ ʜʘʣʝʝ. ɽʩʪʴ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʦʠʟʦʡʪʠ, ʘ ʤʦʛʫʪ ʠ ʥʝ ʧʨʦʠʟʦʡʪʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʘʢʠʝ ʩʦʙʳʪʠʷ ʥʘʟʳʚʘʶʪʩʷ 

ʩʣʫʯʘʡʥʳʤʠ. 

ʉʦʙʳʪʠʝ, ʢʦʪʦʨʦʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʟʳʚʘʝʪʩʷ 

ʘʙʩʦʣʶʪʥʳʤ ʩʦʙʳʪʠʝʤ. 

ʉʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʬʦʨʤʫʣʠʨʦʚʢʠ ʵʪʠʭ ʜʚʫʭ 

ʢʦʥʮʝʧʮʠʡ. 

ʆʧʨʝʜʝʣʠʪʝ, ʷʚʣʷʝʪʩʷ ʣʠ ʩʦʙʳʪʠʝ ʘʙʩʦʣʶʪʥʳʤ, ʥʝʚʦʟʤʦʞʥʳʤ ʠʣʠ ʩʣʫʯʘʡʥʳʤ: 

1) ʧʨʠ ʙʨʦʩʘʥʠʠ ʢʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʯʠʩʣʦ 6, 

2) ʧʨʠ ʙʨʦʩʘʥʠʠ ʢʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʯʠʩʣʦ ʙʦʣʴʰʝ 6, 

3) ʧʨʠ ʙʨʦʩʘʥʠʠ ʢʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʯʝʪʥʦʝ ʯʠʩʣʦ, 

4) ʧʨʠ ʙʨʦʩʘʥʠʠ ʢʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʯʠʩʣʦ, ʜʝʣʷʱʝʝʩʷ ʥʘ 7, 

5) ʧʨʠ ʙʨʦʩʘʥʠʠ ʢʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʯʠʩʣʦ ʙʦʣʴʰʝ 1, 

6) ʧʨʠ ʙʨʦʩʘʥʠʠ ʢʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʯʠʩʣʦ 1. 

ʆʥʠ ʩʚʷʟʳʚʘʶʪ ʢʘʞʜʦʝ ʠʟ ʵʪʠʭ ʠʩʭʦʜʦʚ ʩ ʢʦʥʢʨʝʪʥʳʤ ʩʦʙʳʪʠʝʤ ʠ ʦʧʨʝʜʝʣʷʶʪ, 

ʚʦʟʤʦʞʥʦ ʣʠ ʵʪʦ ʚ ʞʠʟʥʠ. 

ɿʘʜʘʯʘ 3. ɺ ʩʫʤʢʝ 3 ʩʠʥʠʭ, 3 ʙʝʣʳʭ ʠ 4 ʢʨʘʩʥʳʭ ʢʘʤʥʷ. ʇʦ ʢʘʤʥʷʤ, ʠʟʚʣʝʯʝʥʥʳʤ ʠʟ 

ʩʫʤʢʠ, ʦʧʨʝʜʝʣʠʪʝ ʩʣʫʯʘʡʥʳʝ, ʘʙʩʦʣʶʪʥʳʝ ʠ ʥʝʚʦʟʤʦʞʥʳʝ ʩʦʙʳʪʠʷ: 

1) ʠʟ ʤʝʰʢʘ ʚʳʥʫʣʠ 4 ʩʠʥʠʭ ʢʘʤʥʷ; 

2) ʠʟ ʤʝʰʢʘ ʚʳʥʫʣʠ 4 ʢʨʘʩʥʳʭ ʢʘʤʥʷ; 

3) ʠʟ ʤʝʰʢʘ ʚʳʥʫʣʠ 4 ʢʘʤʥʷ ʨʘʟʥʦʛʦ ʮʚʝʪʘ; 

4) ʀʟ ʤʝʰʢʘ ʚʳʥʫʣʠ 4 ʢʘʤʥʷ ʠ ʤʝʞʜʫ ʥʠʤʠ ʥʝʪ ʯʝʨʥʳʭ ʢʘʤʥʝʡ. 

ʉʪʫʜʝʥʪʳ ʦʮʝʥʠʚʘʶʪ 1) ʩʠʪʫʘʮʠʠ ʢʘʢ ʥʝʚʦʟʤʦʞʥʳʝ, 2) ʩʠʪʫʘʮʠʠ ʢʘʢ ʚʦʟʤʦʞʥʳʝ, 3) 

ʩʠʪʫʘʮʠʠ ʢʘʢ ʘʙʩʦʣʶʪʥʳʝ. ɸʥʘʣʠʟ ʦʩʥʦʚʘʥ ʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ.  

ɿʘʜʘʯʘ 4. ʋʢʘʟʘʪʴ ʠ ʦʙʦʩʥʦʚʘʪʴ ʘʙʩʦʣʶʪʥʳʝ, ʩʣʫʯʘʡʥʳʝ ʠ ʥʝʚʦʟʤʦʞʥʳʝ ʩʦʙʳʪʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʚʦʡʩʪʚʦʤ ʟʘʛʘʜʘʥʥʦʛʦ ʯʠʩʣʘ: 

1) ʟʘʛʘʜʘʥʥʦʝ ʯʠʩʣʦ ʷʚʣʷʝʪʩʷ ʯʝʪʥʳʤ ʯʠʩʣʦʤ; 

2) ʟʘʛʘʜʘʥʥʦʝ ʯʠʩʣʦ ʥʝ ʷʚʣʷʝʪʩʷ ʥʠ ʯʝʪʥʳʤ, ʥʠ ʥʝʯʝʪʥʳʤ; 

3) ʟʘʛʘʜʘʥʥʦʝ ʯʠʩʣʦ - ʝʜʠʥʠʮʘ; 

4) ʏʠʩʣʦ, ʦ ʢʦʪʦʨʦʤ ʠʜʝʪ ʨʝʯʴ, ʥʝʯʝʪʥʦʝ ʠʣʠ ʜʘʞʝ ʯʝʪʥʦʝ. 

ʇʝʨʚʦʝ ʠ ʚʪʦʨʦʝ ʩʦʙʳʪʠʷ - ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ. ʆʜʥʘʢʦ, ʝʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʥʝʯʝʪʥʳʭ ʠ 

ʯʝʪʥʳʭ ʯʠʩʝʣ ʨʘʚʥʦ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʵʪʠʭ ʜʚʫʭ ʩʦʙʳʪʠʡ ʨʘʚʥʘ. ʊʘʢʠʝ ʩʦʙʳʪʠʷ 

ʥʘʟʳʚʘʶʪʩʷ ʨʘʚʥʦʚʝʨʦʷʪʥʳʤʠ. ɽʩʪʴ ʪʘʢʠʝ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ çʤʘʣʦʚʝʨʦʷʪʥʳè ʠʣʠ 

çʚʝʨʦʷʪʥʳè. 

ɿʘʜʘʯʘ 4. ʋʢʘʞʠʪʝ ʩʣʝʜʫʶʱʠʝ ʘʙʩʦʣʶʪʥʳʝ, ʥʝʚʦʟʤʦʞʥʳʝ, ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ. ʂʘʢʦʝ 

ʩʦʙʳʪʠʝ çʤʘʣʦʚʝʨʦʷʪʥʦè ʠʣʠ çʚʝʨʦʷʪʥʦè: 



414 

1) ʌʫʪʙʦʣʴʥʳʡ ʤʘʪʯ çʅʝʬʪʯʠè - çʍʘʟʘʨè ʟʘʚʝʨʰʠʪʩʷ ʚʥʠʯʴʶ; 

2) ʚʳ ʚʳʠʛʨʘʝʪʝ ʚ ʚʳʠʛʨʳʰʥʦʡ ʣʦʪʝʨʝʝ; 

3) ʥʦʯʴʶ ʙʫʜʝʪ ʩʥʝʛ, ʜʥʝʤ ʙʫʜʝʪ ʩʦʣʥʝʯʥʦ; 

4) ʟʘʚʪʨʘ ʙʫʜʝʪ ʪʝʩʪ ʧʦ ʤʘʪʝʤʘʪʠʢʝ; 

5) ʚʳ ʧʦʣʫʯʠʪʝ ʦʮʝʥʢʫ ç5è; 

6) 30 ʬʝʚʨʘʣʷ ʙʫʜʝʪ ʫʨʦʢ; 

7) ɺʳ ʙʫʜʝʪʝ ʚʳʙʨʘʥʳ ʢʘʧʠʪʘʥʦʤ ʢʦʤʘʥʜʳ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʚʦʧʨʦʩʦʚ, ʦʪʚʝʪʳ ʟʜʝʩʴ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʪʫʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʩʦʙʳʪʠʝ 4) ʩʯʠʪʘʝʪʩʷ ʘʙʩʦʣʶʪʥʳʤ ʩʦʙʳʪʠʝʤ, ʧʦʪʦʤʫ 

ʯʪʦ ʦʥʦ ʦʩʥʦʚʘʥʦ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʬʘʢʪʝ. ɺ 5-ʤ ʩʦʙʳʪʠʠ, ʝʩʣʠ ʫʯʝʥʠʢ ʚʝʨʠʪ ʚ ʩʚʦʠ ʩʠʣʳ, ʵʪʦ 

ʩʯʠʪʘʝʪʩʷ ʘʙʩʦʣʶʪʥʳʤ ʩʦʙʳʪʠʝʤ ʩʦ ʟʥʘʯʝʥʠʝʤ ç5è. ʆʜʥʘʢʦ ʝʩʪʴ ʚʦʧʨʦʩʳ, ʥʘ ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʦʪʚʝʪʠʪʴ ʧʦ-ʨʘʟʥʦʤʫ, ʠ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʘʚʠʣʴʥʳʤ. 

ɺ 5-ʤ ʢʣʘʩʩʝ ʥʘʨʷʜʫ ʩ ʵʣʝʤʝʥʪʘʤʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʫʯʘʱʠʝʩʷ ʪʘʢʞʝ ʟʥʘʢʦʤʷʪʩʷ ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʩʪʘʪʠʩʪʠʢʠ. ʈʘʙʦʪʘ ʟʜʝʩʴ ʚʝʜʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʜʘʥʥʳʭ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ ʦʬʦʨʤʣʷʝʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʩʭʝʤ. ʈʘʙʦʪʘ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ 

ʟʘʧʦʣʥʝʥʠʶ ʨʘʩʧʠʩʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʚʝʜʝʥʥʳʤ ʟʜʝʩʴ ʜʦʩʣʦʚʥʳʤ ʚʳʨʘʞʝʥʠʝʤ: 

ʨʘʩʧʠʩʘʥʠʝ ʫʨʦʢʦʚ, ʨʘʩʧʠʩʘʥʠʝ ʜʝʞʫʨʩʪʚʘ, ʨʘʩʧʠʩʘʥʠʝ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤ ʤʘʨʰʨʫʪʝ. ɿʜʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʪʘʙʣʠʮ ʝʩʪʴ ʩʪʦʣʙʝʮ çʀʪʦʛʦè. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʘʥʘʣʠʟʘ 

ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʩʨʘʚʥʝʥʠʝ ʧʦʛʦʜʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʦʢʦʥʯʘʪʝʣʴʥʳʡ 

ʚʳʚʦʜ. 

ʈʘʙʦʪʘʪʴ ʩ ʪʘʙʣʠʮʝʡ ʤʦʞʥʦ ʚ ʜʚʫʭ ʢʦʥʪʝʢʩʪʘʭ: 

1) ʨʘʙʦʪʘʪʴ ʧʦ ʛʦʪʦʚʦʤʫ ʛʨʘʬʠʢʫ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʜʘʥʥʳʭ; 

2) ʩʦʩʪʘʚʣʝʥʠʝ ʨʘʩʧʠʩʘʥʠʷ ʩʪʫʜʝʥʪʦʤ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʪʘʙʣʠʮʘ - ʦʜʥʦ ʠʟ ʩʨʝʜʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɽʛʦ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʝʛʦ ʩʦʜʝʨʞʘʥʠʠ. ʆʜʥʘʢʦ ʜʠʘʛʨʘʤʤʳ ʠ ʛʨʘʬʠʢʠ, ʦʪʨʘʞʘʶʱʠʝ 

ʢʘʢʫʶ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʙʦʣʝʝ ʟʘʤʝʪʥʳ ʧʦ ʬʦʨʤʝ. ɼʠʘʛʨʘʤʤʳ ʙʳʚʘʶʪ 3 ʚʠʜʦʚ: 

ʣʠʥʝʡʥʳʝ, ʩʪʦʣʙʯʘʪʳʝ ʠ ʢʨʫʛʦʚʳʝ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢʨʫʛʦʚʳʝ ʜʠʘʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʮʝʣʦʛʦ. 
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Medical sciences 

 

ʀɿʋʏɽʅʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɹʆʃʔʅʓʍ ʉ COVID-19, ʆʉʃʆɾʅɽʅʅʆɻʆ 

ʇʃɽɺʈɸʃʔʅʓʄ ɺʓʇʆʊʆʄ 

 

ɼʞʘʬʘʨʦʚʘ ʂ.ʕ. 

ɸʪʘʢʠʰʠʟʘʜʝ ʉ.ɸ. 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʢʘʬʝʜʨʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ 

ʛ.ɹʘʢʫ 

 

ʇʣʝʚʨʘʣʴʥʳʡ ʚʳʧʦʪ (ʇʕ), ʢʘʚʠʪʘʮʠʷ ʚ ʣʝʛʢʠʭ, ʣʠʤʬʘʜʝʥʦʧʘʪʠʷ ʠ ʢʘʣʴʮʠʥʦʟ ʨʝʜʢʦ 

ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19 [1]. ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʇʕ 

ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʫ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʦʩʪʨʳʤ 

ʧʦʚʨʝʞʜʝʥʠʝʤ ʣʝʛʢʠʭ ʠʣʠ ʦʩʪʨʳʤ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤʦʤ. ʅʝʜʘʚʥʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʷʞʝʣʳʝ / ʢʨʠʪʠʯʝʩʢʠʝ ʧʘʮʠʝʥʪʳ ʧʦʢʘʟʘʣʠ ʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʧʝʨʠʢʘʨʜʠʘʣʴʥʳʡ ʚʳʧʦʪ ʠ ʧʣʝʚʨʘʣʴʥʳʡ ʚʳʧʦʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʠ ʚʥʝʣʝʛʦʯʥʳʝ ʧʦʨʘʞʝʥʠʷ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʷʞʝʣʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ, ʦʜʥʘʢʦ ʨʘʟʤʝʨ ʚʳʙʦʨʢʠ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ [2]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʣʝʛʦʯʥʳʭ ʘʨʪʝʨʠʡ (ʊʕʃɸ) ʜʣʷ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʜʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19 ʝʱʝ ʥʝ 

ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ. COVID-19 ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʩʪʦʨʠʠ ʢʦʥʪʘʢʪʦʚ 

ʧʘʮʠʝʥʪʦʚ, ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ [3]. ʂʊ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ 

COVID-19. ʊʠʧʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʂʊ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19 ʚ ʦʩʥʦʚʥʦʤ 

ʚʢʣʶʯʘʣʠ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʜʚʫʩʪʦʨʦʥʥʠʝ ʧʷʪʥʠʩʪʳʝ ʧʦʤʫʪʥʝʥʠʷ ʚ ʚʠʜʝ ʤʘʪʦʚʦʛʦ ʩʪʝʢʣʘ ʚ 

ʜʦʣʢʘʭ ʩ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ. ʇʣʝʚʨʘʣʴʥʳʡ ʚʳʧʦʪ ʦʯʝʥʴ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʩ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʩʢʦʧʣʝʥʠʝʤ ʞʠʜʢʦʩʪʠ ʚ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʧʨʠʯʠʥ ʧʣʝʚʨʘʣʴʥʦʛʦ ʚʳʧʦʪʘ, ʚʢʣʶʯʘʷ ʚʠʨʫʩʥʳʡ ʧʣʝʚʨʠʪ, ʟʘʩʪʦʡʥʫʶ ʩʝʨʜʝʯʥʫʶ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠʣʠ ʨʘʢ [4]. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʧʣʝʚʨʘʣʴʥʳʤ ʚʳʧʦʪʦʤ 

ʛʦʜʦʚʘʷ ʣʝʪʘʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 25-57%. ʅʝʜʘʚʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʣʝʚʨʘʣʴʥʳʡ 

ʚʳʧʦʪ ʠʤʝʣ ʤʝʩʪʦ ʫ 10,3% ʧʘʮʠʝʥʪʦʚ ʩ COVID-19, ʠ ʫ ʵʪʠʭ ʨʝʬʨʘʢʪʝʨʥʳʭ ʧʘʮʠʝʥʪʦʚ ʯʘʩʪʦʪʘ 

ʧʣʝʚʨʘʣʴʥʦʛʦ ʚʳʧʦʪʘ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʫ ʦʙʳʯʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʦʯʝʚʠʜʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʚ ʣʝʛʢʠʭ. ʆʜʥʘʢʦ ʥʠ ʦʜʥʦ 

ʢʣʠʥʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʙʦʣʴʰʠʤ ʨʘʟʤʝʨʦʤ ʚʳʙʦʨʢʠ ʥʝ ʫʜʝʣʷʣʦ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ 

COVID-19, ʦʩʣʦʞʥʝʥʥʦʤʫ ʊʕʃɸ, ʠ ʟʥʘʯʝʥʠʝ ʊʕʃɸ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ 

ʥʝʜʦʦʮʝʥʠʚʘʝʪʩʷ. ʅʘʩʢʦʣʴʢʦ  ʠʟʚʝʩʪʥʦ, ʵʪʦ ʙʳʣʦ ʧʝʨʚʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʠʟʫʯʘʣʠʩʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ COVID-19 ʩ 

ʇʕ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʇʕ ʙʳʣʘ ʥʝʦʙʳʯʥʳʤ ʧʨʠʟʥʘʢʦʤ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʘ ʝʝ ʥʘʣʠʯʠʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʭʦʜʘʭ. 

ʊʠʧʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ COVID-19 ʚʢʣʶʯʘʣʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʤʫʣʴʪʠʬʦʢʘʣʴʥʳʝ ʧʦʤʫʪʥʝʥʠʷ ʚ ʚʠʜʝ ʤʘʪʦʚʦʛʦ ʩʪʝʢʣʘ ʧʣʶʩ 

ʧʷʪʥʠʩʪʳʝ ʫʧʣʦʪʥʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʨʘʞʝʥʠʷ ʟʘʜʥʠʭ ʦʪʜʝʣʦʚ ʠʣʠ ʥʠʞʥʠʭ ʜʦʣʝʡ. ɺ 

ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ 261 ʧʘʮʠʝʥʪʘ ʩ COVID-19 ʙʳʣʘ ʇʕ, ʚʢʣʶʯʘʷ ʘʤʙʫʣʘʪʦʨʥʳʭ ʠ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʘʮʠʝʥʪʦʚ. ʋʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣ 7,09% (261/3679), ʯʪʦ 

ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʯʘʩʪʦʪʳ ʪʷʞʝʣʦʛʦ ʦʩʪʨʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʘ. ʇʨʝʜʳʜʫʱʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ ʪʷʞʝʣʳʤ ʦʩʪʨʳʤ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʩʠʥʜʨʦʤʦʤ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠ ʯʘʱʝ ʠʤʝʣʠ çʤʘʪʦʚʳʝè ʠʟʤʝʥʝʥʠʷ ʙʝʟ ʊʕʃɸ [5]. ʄʝʞʜʫ ʪʝʤ, ʨʝʟʫʣʴʪʘʪʳ 

ʂʊ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʊʕʃɸ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪ ʊʕʃɸ ʙʳʣʘ 

ʜʚʫʩʪʦʨʦʥʥʝʡ. ʇʘʮʠʝʥʪʳ ʩ COVID-19 ʩ ʊʕʃɸ ʠʤʝʣʠ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʦʨʘʞʝʥʠʡ ʣʝʛʢʠʭ: 

ʧʦʤʫʪʥʝʥʠʝ ʚ ʚʠʜʝ ʤʘʪʦʚʦʛʦ ʩʪʝʢʣʘ, ʫʧʣʦʪʥʝʥʠʝ ʣʝʛʢʠʭ ʠ ʧʦʤʫʪʥʝʥʠʝ ʣʘʡʥʝʨʦʚ. ʋ ʥʝʢʦʪʦʨʳʭ 

ʧʘʮʠʝʥʪʦʚ ʦʩʣʦʞʥʠʣʠʩʴ ʫʪʦʣʱʝʥʠʝʤ ʧʣʝʚʨʳ, ʚʳʧʦʪʦʤ ʚ ʧʝʨʠʢʘʨʜ ʠ ʵʤʬʠʟʝʤʦʡ ʣʝʛʢʠʭ. ɺʩʝ 
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ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19 ʩ ʇʕ 

ʙʳʣʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʣʝʛʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʆʙʱʠʝ ʩʠʤʧʪʦʤʳ COVID-19 ʚʢʣʶʯʘʣʠ ʞʘʨ, ʢʘʰʝʣʴ, ʤʠʘʣʛʠʶ ʠ ʫʪʦʤʣʷʝʤʦʩʪʴ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʙʝʟ ʇʕ, ʧʘʮʠʝʥʪʳ ʩ COVID-19 ʩ ʇʕ ʧʨʦʷʚʣʷʣʠ ʙʦʣʝʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ, ʪʘʢʠʝ ʢʘʢ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʫʩʠʣʝʥʠʝ ʢʘʰʣʷ ʠ ʦʜʳʰʢʘ. 

ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʯʝʚʠʜʥʦʝ ʩʥʠʞʝʥʠʝ ʣʠʤʬʦʮʠʪʦʚ, ʫʚʝʣʠʯʝʥʠʝ 

ʪʨʦʤʙʦʮʠʪʦʚ, ʉʈɹ, ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ (ʃɼɻ)  ʠ D-ʜʠʤʝʨʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19 ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʚʦʩʧʘʣʝʥʠʝ ʙʳʣʦ ʪʷʞʝʣʳʤ, ʘ ʙʦʣʝʟʥʴ ʤʦʞʝʪ ʫʭʫʜʰʠʪʴʩʷ [6]. ʅʘʰʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʠ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤʠ ʚ ʛʨʫʧʧʝ ʇʕ, 

ʯʝʤ ʚ ʛʨʫʧʧʝ ʙʝʟ ʇʕ. ʄʝʞʜʫ ʪʝʤ, ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʠ ʥʘʩʳʱʝʥʠʝ ʢʠʩʣʦʨʦʜʦʤ 

ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʚ ʛʨʫʧʧʝ PE, ʯʝʤ ʚ ʛʨʫʧʧʝ ʙʝʟ PE. ʇʕ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʛʥʝʪʘʪʴ 

ʜʳʭʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʠ ʩʥʠʞʘʪʴ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʠ ʥʘʩʳʱʝʥʠʝ 

ʢʠʩʣʦʨʦʜʦʤ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʙʦʩʪʨʷʷ ʦʩʪʨʳʡ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʳʤ ʠʣʠ ʢʨʠʪʠʯʝʩʢʠʤ COVID-19. 

ʇʘʮʠʝʥʪʳ ʩ ʪʷʞʝʣʦʡ ʬʦʨʤʦʡ COVID-19 ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʶ ʙʳʩʪʨʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ ʜʦ 

ʦʩʪʨʦʡ ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʦʩʪʨʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤʘ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʘʮʠʜʦʟʘ, ʢʦʘʛʫʣʦʧʘʪʠʠ ʠ ʩʝʧʪʠʯʝʩʢʦʛʦ ʰʦʢʘ. ʈʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʪʷʞʝʣʦʡ ʬʦʨʤʳ COVID-19 ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ 

ʪʝʨʘʧʠʠ ʠ ʨʘʥʥʝʡ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʚ ʦʪʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ. Hasley et al [7] 

ʩʦʦʙʱʠʣʠ, ʯʪʦ ʥʘʣʠʯʠʝ ʜʚʫʩʪʦʨʦʥʥʝʡ ʇʕ ʙʳʣʦ ʥʝʟʘʚʠʩʠʤʳʤ ʧʨʝʜʠʢʪʦʨʦʤ ʢʨʘʪʢʦʩʨʦʯʥʦʡ 

ʩʤʝʨʪʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʧʥʝʚʤʦʥʠʝʡ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʦʙʩʣʝʜʦʚʘʥʳ ʧʘʮʠʝʥʪʳ ʩ MERS-CoV ʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʊʕʃɸ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʣʦʭʦʡ ʧʨʦʛʥʦʟ 

ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʢʨʘʪʢʦʩʨʦʯʥʫʶ ʩʤʝʨʪʥʦʩʪʴ.  

ʄʝʞʜʫ ʪʝʤ, ʥʝʟʘʚʠʩʠʤʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʪʘʢʞʝ ʙʳʣʠ 

ʧʨʦʚʝʨʝʥʳ. ɿʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʜʝʣʴ, ʩʦʜʝʨʞʘʱʫʶ D-ʜʠʤʝʨ, ʇʕ ʠ ʦʙʱʠʡ ʙʠʣʠʨʫʙʠʥ, ʚ 

ʬʦʨʤʝ ʥʦʤʦʛʨʘʤʤʳ, ʯʪʦʙʳ ʧʨʝʜʩʢʘʟʘʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʜʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ COVID-19. ʈʠʩʢ, ʧʨʝʜʩʢʘʟʘʥʥʳʡ ʥʦʤʦʛʨʘʤʤʦʡ, ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 

ʬʘʢʪʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʫʢʘʟʳʚʘʷ ʥʘ ʪʦ, ʯʪʦ ʢʦʤʙʠʥʘʮʠʷ ʯʝʪʳʨʝʭ ʠʥʜʠʢʘʪʦʨʦʚ ʦʙʝʱʘʣʘ 

ʣʫʯʰʝ ʨʘʙʦʪʘʪʴ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʧʝʨʝʭʦʜʘ ʢ ʢʨʠʪʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ 

ʍʦʪʷ ʧʣʝʚʨʘʣʴʥʳʡ ʚʳʧʦʪ ʙʳʣ ʨʝʜʢʦʩʪʴʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19, ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʣʝʚʨʘʣʴʥʳʤ ʚʳʧʦʪʦʤ ʤʦʛʣʦ ʙʳʪʴ ʩʠʣʴʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʠ ʧʣʦʭʦʡ ʧʨʦʛʥʦʟ. ʄʳ ʧʨʝʜʣʦʞʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʝʚʨʘʣʴʥʳʡ ʚʳʧʦʪ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʝʜʠʢʪʦʨʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʪʷʞʝʣʦʛʦ ʠʣʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19. 
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ʊʈɯɸɼɸ ʗʂ ʉʀʉʊɽʄʅɸ ʆʉʅʆɺɸ ʆʎɯʅʂʀ ɿʆɼʏɽʉʊɺɸ  

 

ɼʞʠʛʽʣʴ ʖʨʽʡ ɭʚʛʝʥʦʚʠʯ 

ʜʦʮʝʥʪ ʢʘʬ. ɼʠʟʘʡʥʫ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʢʘʥʜʠʜʘʪ ʘʨʭʽʪʝʢʪʫʨʠ 

ɯʥʩʪʠʪʫʪʫ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʜʠʟʘʡʥʫ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʤ. ʃʴʚʽʚ 

 

ɸʥʦʪʘʮʽʷ: ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʽ ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʧʦʰʫʢʫ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʪʚʦʨʽʚ 

ʘʨʭʽʪʝʢʪʫʨʠ ʤʝʪʦʜʦʤ ʩʠʥʝʨʛʝʪʠʯʥʠʭ ʘʥʘʣʦʛʽʡ ʟ ʽʩʪʦʨʠʯʥʦʛʦ ʽ ʩʫʯʘʩʥʦʛʦ ʜʦʩʚʽʜʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʨʽʘʜʘ, ʪʨʠʢʫʪʥʠʢ ʘʥʪʠʥʦʤʽʡ, ʬʨʘʢʪʘʣʠ, ʟʦʜʯʝʩʪʚʦ. 

 

ɺʩʪʫʧ. ɸʢʪʫʘʣʴʥʘ ʟʘʜʘʯʘ ʪʝʦʨʽʾ ʘʨʭʽʪʝʢʪʫʨʠ ï ʚʠʨʦʙʠʪʠ ʩʠʩʪʝʤʥʽ ʧʨʘʚʠʣʘ ʦʮʽʥʢʠ 

ʟʦʜʯʝʩʪʚʘ ʥʘ ʦʩʥʦʚʽ ʽʩʪʦʨʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʠ ʪʘ ʥʘʫʢʠ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʫʯʘʩʥʦʛʦ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ. 

1. ʊʨʽʘʜʠ ʚ ʝʟʦʪʝʨʠʯʥʠʭ ʢʫʣʴʪʫʨʘʭ. 

ɿʚʝʨʪʘʶʯʠʩʴ ʜʦ ʛʥʦʩʝʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʨʦʟʚʠʪʢʫ ʟʦʜʯʝʩʪʚʘ, ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ, 

ʱʦ ʪʝʟʘ ʧʨʦ ʪʨʠ ʩʠʣʠ ʚ ʘʨʭʽʪʝʢʪʫʨʽ ʚʽʜʧʦʚʽʜʘʻ çʟʘʢʦʥʫ ʪʨʴʦʭè (çʪʨʽʡʮʽè), ʷʢʠʡ ʫ ʚʩʽʭ 

ʝʟʦʪʝʨʠʯʥʠʭ ʢʫʣʴʪʫʨʥʠʭ ʪʨʘʜʠʮʽʷʭ (ʭʨʠʩʪʠʷʥʩʪʚʦ, ʽʩʣʘʤ, ʙʫʜʜʠʟʤ) ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ ʟʘʢʦʥ 

ʪʚʦʨʝʥʥʷ ʽ ʝʚʦʣʶʮʽʾ. ʎʽʢʘʚʦ, ʱʦ ʩʫʯʘʩʥʽ ʫʢʨʘʾʥʩʴʢʽ ʥʝʦʷʟʠʯʥʠʢʠ (ʨʽʜʥʦʚʽʨʠ) ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ, 

ʱʦ ʚʽʨʘ ʫ ʊʨʠʻʜʠʥʦʛʦ ɹʦʛʘ (ʊʨʠʛʣʘʚʘ) ʙʫʣʘ ʚʽʜʦʤʘ ʽʥʜʦʻʚʨʦʧʝʡʩʴʢʠʤ ʥʘʨʦʜʘʤ ʱʝ ʟʘʜʦʚʛʦ ʜʦ 

ʥʘʨʦʜʞʝʥʥʷ ʍʨʠʩʪʘ. 

ˆʨʫʥʪʦʚʥʦ ʬʦʨʤʫʣʘ ʊʨʽʡʮʽ ʦʟʥʘʯʘʻ ʚʠʥʠʢʥʝʥʥʷ ʽʟ ʜʚʦʭ ʧʝʨʚʠʥʥʠʭ ʩʠʣ ʪʨʝʪʴʦʾ, ʱʦ ʻ 

ʥʝʟʘʣʝʞʥʦʶ ʚʽʜ ʜʚʦʭ ʧʝʨʰʠʭ ʽ ʧʨʝʜʩʪʘʚʣʷʻ ʚʠʱʠʡ ʜʫʭʦʚʥʠʡ ʩʚʽʪ. ʈʘʟʦʤ ʮʽ ʩʠʣʠ ʩʪʚʦʨʶʶʪʴ, 

ʪʘʢ ʟʚʘʥʠʡ, ʪʨʠʢʫʪʥʠʢ ʘʥʪʠʥʦʤʽʡ, ʚ ʷʢʦʤʫ ʨʽʟʥʽ ʽ, ʯʘʩʪʦ ʥʘʚʽʪʴ, ʘʥʪʘʛʦʥʽʩʪʠʯʥʽ ʧʦʥʷʪʪʷ 

ʧʦʚôʷʟʘʥʽ ʪʘʢʠʤ, ʯʠʥʦʤ, ʱʦ ʥʝ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʽ ʙʫʪʠ ʧʦʷʩʥʝʥʥʽ ʦʜʠʥ ʙʝʟ ʦʜʥʦʛʦ. ɿʦʢʨʝʤʘ, 

ʮʝ ʷʩʢʨʘʚʦ ʽʣʶʩʪʨʫʻ ʪʝʦʣʦʛʽʯʥʝ ʪʣʫʤʘʯʝʥʥʷ ʉʚʷʪʦʾ ʊʨʽʡʮʽ ʫ ʭʨʠʩʪʠʷʥ. ʎʝ ʧʦʥʷʪʪʷ ʦʙ'ʻʜʥʫʻ 

ʨʘʟʦʤ ʪʨʠ ʦʩʦʙʠ (ʪʨʠ ʣʠʢʠ, ʪʨʠ ʦʙʨʘʟʠ, ʪʨʠ ʧʨʦʷʚʠ) ɹʦʛʘ, ʨʦʟʛʣʷʜʘʻ ʩʫʪʥʽʩʪʴ ɹʦʛʘ ʚ ʪʨʴʦʭ 

ʦʩʦʙʘʭ. ʉʧʦʚʽʜʘʥʥʷ ʚʽʨʠ ʫ ʉʚʷʪʫ ʊʨʽʡʮʶ ʘʙʦ ʪʨʠʥʠʪʘʨʠʟʤ ʻ ʧʝʨʰʦʶ ʫʤʦʚʦʶ ʧʨʠʡʦʤʫ 

ʧʨʝʜʩʪʘʚʥʠʢʘ ʭʨʠʩʪʠʷʥʩʴʢʦʾ ʩʧʽʣʴʥʦʪʠ ʜʦ ɺʩʝʩʚʽʪʥʴʦʾ ʨʘʜʠ ʮʝʨʢʦʚ. ʉʚʷʪʘ ʊʨʽʡʮʷ - ʽʤ'ʷ 

ɾʠʚʦʛʦ ɹʦʛʘ ʚ ʧʨʘʚʦʩʣʘʚ'ʾ ʽ ʪʨʠʥʠʪʘʨʥʦʤʫ ʭʨʠʩʪʠʷʥʩʪʚʽ, ɭʜʠʥʦʛʦ ʚ ʊʨʴʦʭ ʆʩʦʙʘʭ, ʽʧʦʩʪʘʩʷʭ 

ɹʦʞʝʩʪʚʘ, ʆʪʮʽ, ʉʠʥʫ ʽ ʉʚʷʪʦʤʫ ɼʫʩʽ. ɺʽʜʦʤʘ ʚ ʭʨʠʩʪʠʷʥʩʴʢʽʡ ʢʫʣʴʪʫʨʽ ʪʨʽʡʮʷ çɺʽʨʘ, 

ʅʘʜʽʷ, ʃʶʙʦʚè ʦʙʨʘʟʥʦ ʽʣʶʩʪʨʫʻ ʦʩʥʦʚʥʽ ʪʝʟʠ çʟʘʢʦʥʫ ʪʨʴʦʭè. ɿʘʙʝʨʽʪʴ ʦʜʥʝ ʽʟ ʧʦʥʷʪʴ ʟ ʮʽʻʾ 

ʪʨʽʘʜʠ ʽ ʚʦʥʘ ʚʪʨʘʪʠʪʴ ʩʝʥʩ - ʩʠʩʪʝʤʘ ʨʦʟʚʘʣʠʪʴʩʷ, ʘʜʞʝ ʚʽʨʘ ʥʝ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʙʝʟ ʥʘʜʽʾ ʽ 

ʣʶʙʦʚʽ, ʥʘʜʽʷ - ʙʝʟ ʚʽʨʠ ʽ ʣʶʙʦʚʽ, ʘ ʣʶʙʦʚ - ʙʝʟ ʚʽʨʠ ʽ ʥʘʜʽʾ. ʊʘʢʦʞ ʙʝʟʛʣʫʟʜʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ 

ʙʫʜʴ-ʷʢʠʡ ʨʝʡʪʠʥʛ ʧʨʽʦʨʠʪʝʪʫ ʮʠʭ ʧʦʥʷʪʴ.  

2. ʊʨʠʢʫʪʥʠʢ ʷʢ ʙʘʟʦʚʠʡ ʝʣʝʤʝʥʪ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʬʦʨʤʠ. 

ʊʨʠʢʫʪʥʠʢ, ʷʢ ʙʘʟʦʚʘ ʬʽʛʫʨʘ, ʽʥʩʪʨʫʤʝʥʪ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʘʨʭʽʪʝʢʪʫʨʥʘ ʬʦʨʤʘ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʘʚʥʽʤʠ ʻʛʠʧʪʷʥʘʤʠ ʧʨʠ ʟʚʝʜʝʥʽ ʧʽʨʘʤʽʜ, ʧʘʣʘʮʽʚ ʬʘʨʘʦʥʽʚ, ʩʧʦʨʫʜʞʝʥʽ 

ʟʨʦʰʫʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʪʘ ʧʨʠ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ. ʑʝ ɽʚʢʣʽʜ ʚ ʩʚʦʾʡ ʛʝʦʤʝʪʨʽʾ 

ʚʠʜʽʣʠʚ ʪʨʠʢʫʪʥʠʢ, ʷʢ ʧʝʨʚʠʥʥʫ ʬʦʨʤʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʚʩʽ ʽʥʰʽ - ʙʽʣʴʰ 

ʩʢʣʘʜʥʽʰʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ - ʧʨʦʩʪʦʨʦʚʽ ʬʦʨʤʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʥʠʤʠ. 

ʂʣʘʩʠʯʥʘ ʤʝʭʘʥʽʢʘ ʟʚʝʣʘ ʧʨʘʚʠʣʦ ʚʘʞʝʣʷ ʜʦ ʟʫʩʠʣʴ ʫ ʪʨʴʦʭ ʪʦʯʢʘʭ, ʟôʻʜʥʘʥʠʭ 

ʧʨʷʤʦʶ. ʎʝ ʧʨʘʚʠʣʦ ʦʧʠʩʘʣʦ ʨʽʚʥʦʚʘʛʫ ʘʙʦ ʥʘʜʽʡʥʽʩʪʴ ʧʨʦʩʪʦʨʦʚʠʭ ʬʦʨʤ ʽ ʧʦʚôʷʟʘʣʦ ʾʭ ʟ 

ʛʝʦʤʝʪʨʽʻʶ. ɸʨʭʽʤʝʜ, ʚʩʪʘʥʦʚʠʚʰʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʩʠʣʦʶ ʽ ʧʣʝʯʝʤ ʩʠʣʠ, ʩʢʘʟʘʚ: çɼʘʡʪʝ ʤʝʥʽ 

ʪʦʯʢʫ ʦʧʦʨʠ ʽ ʷ ʧʝʨʝʚʝʨʥʫ ʩʚʽʪ!è. 

ʊʨʠʢʫʪʥʠʢ ʪʘʢʦʞ ʙʫʣʦ ʚʟʷʪʦ ʟʘ ʦʩʥʦʚʫ ʧʨʘʚʠʣʘ çʟʦʣʦʪʦʛʦ ʩʽʯʝʥʥʷè, ʷʢʝ ʚʩʪʘʥʦʚʠʣʦ 

ʷʢʽʩʥʫ ʟʘʣʝʞʥʽʩʪʴ (ʝʩʪʝʪʠʯʥʫ ʛʘʨʤʦʥʽʶ) ʤʽʞ ʮʽʣʠʤ ʪʘ ʡʦʛʦ ʯʘʩʪʠʥʦʶ.  
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3. ʌʦʨʤʫʣʘ ɺʽʪʨʫʚʽʷ. 

ɸʥʪʠʯʥʠʡ  ʟʦʜʯʠʡ ʽ ʤʝʭʘʥʽʢ ʄʘʨʢ ɺʽʪʨʫʚʽʡ ʇʦʣʣʽʦʥ, ʘʚʪʦʨ ʻʜʠʥʦʛʦ ʚʽʜʦʤʦʛʦ ʥʘʤ 

ʘʥʪʠʯʥʦʛʦ ʪʨʘʢʪʘʪʫ ʧʨʦ ʟʦʜʯʝʩʪʚʦ çɼʝʩʷʪʴ ʢʥʠʛ ʧʨʦ ʘʨʭʽʪʝʢʪʫʨʫè [1], ʚʠʚʽʚ ʬʦʨʤʫʣʫ, ʟʛʽʜʥʦ ʟ 

ʷʢʦʶ ʟʦʜʯʝʩʪʚʦ ʷʚʣʷʻ ʩʦʙʦʶ ʪʨʽʘʜʫ çʅʘʜʽʡʥʽʩʪʴ ï ʂʦʨʠʩʪʴ ï ʂʨʘʩʘè. ʗʢʱʦ ʟʘʙʨʘʪʠ ʦʜʠʥ ʽʟ 

ʢʦʤʧʦʥʝʥʪʽʚ ʮʴʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ʘʥʪʠʥʦʤʽʡ - ʟʥʠʢʘʻ ʩʝʥʩ ʧʨʦʬʝʩʽʾ ʘʨʭʽʪʝʢʪʦʨʘ. ɹʫʜʴ-ʷʢʘ 

ʩʧʨʦʙʘ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʩʦʪʢʦʚʠʡ ʨʝʡʪʠʥʛ ʢʦʤʧʦʥʝʥʪʽʚ ʚʢʘʟʘʥʦʾ ʪʨʽʘʜʠ ʥʘ ʢʦʨʠʩʪʴ ʦʜʥʽʻʾ ʽʟ 

ʩʢʣʘʜʦʚʠʭ ʟʘ ʨʘʭʫʥʦʢ ʽʥʰʠʭ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʛʘʨʤʦʥʽʾ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʨʦʜʞʫʻ 

ʫʙʦʛʫ ʘʨʭʽʪʝʢʪʫʨʫ. 

ʗʢʱʦ ʨʽʚʥʦʚʘʛʘ ʻ ʫʤʦʚʦʶ ʽ ʟʘʧʦʨʫʢʦʶ ʩʪʽʡʢʦʩʪʽ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʽ ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʪʦ ʛʘʨʘʥʪʦʚʘʥʘ ʩʪʽʡʢʽʩʪʴ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʚʧʨʦʜʦʚʞ ʧʝʚʥʦʛʦ ʯʘʩʫ ʾʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ï ʦʟʥʘʢʘ ʽ ʩʚʽʜʯʝʥʥʷ ʾʭ ʥʘʜʽʡʥʦʩʪʽ.  

ʗʢʱʦ ʟʨʫʯʥʽʩʪʴ ʽ ʢʦʤʬʦʨʪʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʨʝʘʣʽʟʘʮʽʾ 

ʙʫʜʽʚʥʠʮʪʚʘ ʩʧʦʨʫʜʠ, ʙʫʜʽʚʣʽ, ʧʦʩʝʣʝʥʥʷ, ʪʦ ʥʘʜʽʡʥʝ ʚʠʢʦʥʘʥʥʷ ʟʘʢʣʘʜʝʥʠʭ ʚ ʥʠʭ ʧʨʦʛʨʘʤ 

ʚʧʨʦʜʦʚʞ ʜʦʚʰʦʛʦ ʧʝʨʽʦʜʫ ï ʦʟʥʘʢʘ ʽ ʩʚʽʜʯʝʥʥʷ ʾʭ ʢʦʨʠʩʪʽ. 

ʗʢʱʦ ʩʦʮʽʘʣʴʥʘ, ʩʪʨʫʢʪʫʨʥʘ ʪʘ ʤʘʪʝʨʽʘʣʴʥʘ ʛʘʨʤʦʥʽʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ 

ʦʙôʻʢʪʠʚʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʬʦʨʤ, ʪʦ ʝʩʪʝʪʠʯʥʝ ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʩʧʨʠʡʥʷʪʪʷ 

ʾʭ ʣʶʜʠʥʦʶ ï ʦʟʥʘʢʘ ʽ ʩʚʽʜʯʝʥʥʷ ʢʨʘʩʠ ʟʦʜʯʝʩʪʚʘ. 

4. ʌʽʣʦʩʦʬʩʴʢʘ ʪʨʘʢʪʦʚʢʘ ʪʨʽʘʜ. 

ʊʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʨʽʘʜʠ ʟʜʘʚʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʫ ʬʽʣʦʩʦʬʽʾ ʜʣʷ ʨʦʟʢʨʠʪʪʷ 

ʧʦʥʷʪʪʷ ʜʽʘʣʝʢʪʠʯʥʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ, ʷʢ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʪʝʛʦʨʽʾ ʨʦʟʚʠʪʢʫ. ʊʦʙʪʦ 

- ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʚʦʨʝʥʥʷ ʙʫʪʪʷ. 

ʇʣʘʪʦʥ ʫ ʜʽʘʣʦʟʽ çʉʦʬʽʩʪè ʚʠʢʣʘʚ ʚʯʝʥʥʷ ʧʨʦ ʨʦʜʠ ʩʫʱʦʛʦ, ʘʥʘʣʽʟʫʶʯʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʥʷʪʴ ʙʫʪʪʷ, ʨʫʭʫ ʽ ʩʧʦʢʦʶ. ɺʽʥ ʩʪʚʝʨʜʞʫʚʘʚ, ʱʦ ʩʪʘʥ ʩʧʦʢʦʶ 

ʥʝʩʫʤʽʩʥʠʡ ʟʽ ʩʪʘʥʦʤ ʨʫʭʫ; ʦʩʢʽʣʴʢʠ ʞ ʽ ʨʫʭ, ʽ ʩʧʦʢʽʡ ʽʩʥʫʶʪʴ, ʪʦ, ʟʥʘʯʠʪʴ, ʙʫʪʪʷ 

ʩʫʤʽʩʥʦ ʽ ʟ ʪʠʤ, ʽ ʟ ʽʥʰʠʤ. ɿ ʯʦʛʦ ʚʽʥ ʟʨʦʙʠʚ ʚʠʩʥʦʚʦʢ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʪʨʴʦʭ ʨʦʜʽʚ ʩʫʱʦʛʦ: 

ʙʫʪʪʷ, ʩʧʦʢʦʶ, ʨʫʭʫ. ʇʨʠ ʮʴʦʤʫ ʢʦʞʝʥ ʽʟ ʮʠʭ ʪʨʴʦʭ ʨʦʜʽʚ ʻ ʽʥʰʝ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʨʝʰʪʠ 

ʜʚʦʭ ʨʦʜʽʚ ʽ ʪʦʪʦʞʥʝ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʩʝʙʝ ʩʘʤʦʛʦ, ʱʦ ʩʢʣʘʜʘʻ ʪʨʠʢʫʪʥʠʢ ʘʥʪʠʥʦʤʽʡ 

ʤʽʞ ʮʠʤʠ ʧʦʥʷʪʽʡʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ. 

ʄʦʞʥʘ ʧʨʦʚʝʩʪʠ ʤʝʪʘʬʦʨʠʯʥʽ ʘʥʘʣʦʛʽʾ ʤʽʞ ʬʦʨʤʫʣʦʶ ʇʣʘʪʦʥʘ ʽ ʪʨʽʘʜʦʶ 

ɺʽʪʨʫʚʽʷ, ʷʢʱʦ ʫʷʚʠʪʠ, ʱʦ: ʩʪʘʥ ʙʫʪʪʷ ʤʦʞʝ ʙʫʪʠ ʦʪʦʪʦʞʥʝʥʠʡ ʟʽ ʩʪʘʣʠʤ ʨʦʟʚʠʪʢʦʤ,  

ʷʢ ʦʟʥʘʢʦʶ ʥʘʜʽʡʥʦʛʦ ʽʩʥʫʚʘʥʥʷ; ʩʪʘʥ ʨʫʭʫ ï ʽʟ ʢʦʨʠʩʪʶ, ʷʢ ʦʟʥʘʢʦʶ ʬʫʥʢʮʽʾ, ʱʦ ʩʪʘʣʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ; ʩʪʘʥ ʩʧʦʢʦʶ - ʽʟ ʢʨʘʩʦʶ, ʷʢ ʦʟʥʘʢʦʶ ʬʦʨʤʠ, ʷʢʘ ʥʘʙʫʣʘ ʜʦʚʝʨʰʝʥʦʛʦ ʩʪʘʣʦʛʦ 

ʩʪʘʥʫ.  

ʇʦʨʽʚʥʷʻʤʦ ʪʨʽʘʜʫ ɺʽʪʨʫʚʽʷ ʱʝ ʟ ʦʜʥʠʤ ʽʟ ʘʥʪʠʯʥʠʭ ʚʠʟʥʘʯʝʥʴ ʬʦʨʤʫʣʠ ʢʨʘʩʠ: çɹʣʘʛʦ 

ï ʚ ʙʦʛʘʭ, ʢʨʘʩʘ ï ʚ ʨʦʟʫʤʘʭ, ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ï ʚ ʜʫʰʘʭè. ʎʝ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʡʰʣʦ ʩʚʦʻ 

ʟʘʚʝʨʰʝʥʥʷ ʫ ʬʽʣʦʩʦʬʽʾ ʥʝʦʧʣʘʪʦʥʽʢʘ ʇʨʦʢʣʘ. ʆʯʝʚʠʜʥʦ, ʱʦ ʤʽʞ ʚʠʟʥʘʯʝʥʥʷʤʠ ʇʨʦʢʣʘ ʽ 

ɺʽʪʨʫʚʽʷ ʽʩʥʫʻ ʩʧʘʜʢʦʚʽʩʪʴ ʽ ʩʧʦʨʽʜʥʝʥʽʩʪʴ. ɿʦʢʨʝʤʘ, ʢʘʪʝʛʦʨʽʷ ʢʨʘʩʠ ʽʩʥʫʻ ʚ ʦʙʠʜʚʦʭ ʮʠʭ 

ʪʨʽʘʜʘʭ. ʇʨʠ ʮʴʦʤʫ ʢʘʪʝʛʦʨʽʾ  ʢʦʨʠʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʩʠʥʦʥʽʤʘʤʠ ʜʦ ʙʣʘʛʘ 

ʽ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ. 

ʉʠʩʪʝʤʥʠʡ ʭʘʨʘʢʪʝʨ ʬʦʨʤʫʣʠ ɺʽʪʨʫʚʽʷ ʧʦʣʷʛʘʻ ʚ ʾʾ ʮʽʣʽʩʥʦʩʪʽ. ʊʘʢ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʨʠ ʢʨʘʩʠ ʽ ʢʦʨʠʩʪʽ, ʪʨʝʙʘ ʨʦʟʛʣʷʜʘʪʠ ʾʭ ʟ ʧʦʟʠʮʽʾ ʥʘʜʽʡʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʦ - 

ʤʽʨʘ ʢʦʨʠʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʨʝʛʫʣʶʶʪʴʩʷ ʢʨʘʩʦʶ, ʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽ ʢʨʘʩʠ ï 

ʢʦʨʠʩʪʶ. ɼʦʟʚʦʣʶ ʩʦʙʽ ʧʨʦʚʝʩʪʠ ʩʫʯʘʩʥʽ ʘʥʘʣʦʛʽʾ ʟ ʢʘʪʝʛʦʨʽʷʤʠ ʬʦʨʤʫʣʠ ɺʽʪʨʫʚʽʷ, ʘ ʩʘʤʝ: 

ʷʢʱʦ ʢʨʘʩʘ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʬʦʨʤʦʶ, ʢʦʨʠʩʪʴ - ʟ ʬʫʥʢʮʽʻʶ, ʪʦ ʥʘʜʽʡʥʽʩʪʴ ï ʟʽ 

ʩʪʘʙʽʣʴʥʽʩʪʶ. ʈʦʟʛʣʷʜʘʶʯʠ ʮʽ ʢʘʪʝʛʦʨʽʾ ʚ ʯʘʩʽ, ʪʦʙʪʦ ï ʚ ʨʫʩʽ, ʚ ʨʦʟʚʠʪʢʫ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʬʦʨʤʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʦʩʪʽʨ, ʬʫʥʢʮʽʷ ï ʥʘʧʨʷʤʦʢ ʽ ʩʧʦʩʽʙ ʜʽʷʣʴʥʦʩʪʽ, ʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ï ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ. 

ʌʦʨʤʘ, ʬʫʥʢʮʽʷ, ʩʪʘʙʽʣʴʥʽʩʪʴ ï ʦʩʥʦʚʥʽ ʪʝʨʤʽʥʠ, ʷʢʽ ʧʦʚôʷʟʫʶʪʴ ʪʨʘʜʠʮʽʡʥʽ ʽ ʩʫʯʘʩʥʽ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʘʨʭʽʪʝʢʪʫʨʫ ʽ ʘʨʭʽʪʝʢʪʫʨʥʝ ʩʝʨʝʜʦʚʠʱʝ. ɺʟʘʻʤʦʜʽʷ ʮʠʭ ʧʦʥʷʪʴ ʟʘ ʥʘʚʝʜʝʥʦʶ 

ʚʠʱʝ ʩʭʝʤʦʶ ʪʨʠʢʫʪʥʠʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ: ʧʦʢʨʘʱʝʥʥʷ ʬʦʨʤʠ ʧʨʠ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʾ; 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʾ ʧʨʠ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʬʦʨʤʠ; ʩʪʘʙʽʣʽʟʘʮʽʾ ʨʦʟʚʠʪʢʫ ʧʨʠ ʛʘʨʤʦʥʽʡʥʦʤʫ 

ʧʦʻʜʥʘʥʥʽ ʬʦʨʤʠ ʽ ʬʫʥʢʮʽʾ. 
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5. ʊʨʠʢʫʪʥʠʢ ï ʙʘʟʦʚʘ ʬʽʛʫʨʘ ʬʨʘʢʪʘʣʫ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʝʡ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ, ʦʢʨʽʤ ʪʨʠʢʫʪʥʠʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʪʘʢʦʞ ʪʘʢʽ ʚʽʜʦʤʽ ʛʝʦʤʝʪʨʠʯʥʽ ʧʦʥʷʪʪʷ, ʷʢ ʣʽʥʽʷ, ʢʦʣʦ, ʢʚʘʜʨʘʪ, ʩʬʝʨʘ, ʢʫʙ 

ʪʘ ʽʥ. ʆʜʥʘʢ ʚʠʷʚʠʣʦʩʷ, ʱʦ ʮʽ ʧʨʦʩʪʽ ʬʦʨʤʠ ʥʝ ʟʘʚʞʜʠ ʜʦʟʚʦʣʷʣʠ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʫʚʘʪʠ ʦʙʨʘʟʠ 

ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ. ɻʝʦʤʝʪʨʽʷ ɽʚʢʣʽʜʘ, ʥʘʧʨʠʢʣʘʜ, ʥʝ ʟʜʘʪʥʘ ʦʧʠʩʘʪʠ ʬʦʨʤʫ ʭʤʘʨ, ʛʽʨ, 

ʜʝʨʝʚ, ʫʟʙʝʨʝʞʞʷ ʤʦʨʷ ʪʦʱʦ. ʅʠʥʽ ʮʝ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʬʨʘʢʪʘʣʴʥʘ ʛʝʦʤʝʪʨʽʷ, 

ʮʝʥʪʨʘʣʴʥʠʤ ʧʦʥʷʪʪʷʤ ʷʢʦʾ ʻ ʧʦʥʷʪʪʷ çʬʨʘʢʪʘʣè. 

ʉʫʯʘʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʬʨʘʢʪʘʣʫ ʧʦʭʦʜʠʪʴ ʚʽʜ ʣʘʪ. Fractus - ʧʦʜʨʽʙʥʝʥʠʡ. ʌʨʘʢʪʘʣ - 

ʤʥʦʞʠʥʘ, ʱʦ ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ ʚʟʘʻʤʥʦʾ ʧʦʜʽʙʥʦʩʪʽ. ɺ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʬʨʘʢʪʘʣ ʦʟʥʘʯʘʻ 

ʬʽʛʫʨʫ, ʬʦʨʤʘ ʤʘʣʠʭ ʯʘʩʪʠʥ ʷʢʦʾ ʚ ʜʦʚʽʣʴʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʻ ʧʦʜʽʙʥʦʶ ʜʦ ʾʾ ʞ ʬʦʨʤʠ. 

ʌʨʘʢʪʘʣ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʽ ʫʷʚʠʪʠ, ʷʢ ʥʝʨʝʛʫʣʷʨʥʫ, ʧʦʜʽʙʥʫ ʜʦ ʩʝʙʝ (ʩʘʤʦʧʦʜʽʙʥʫ) 

ʩʪʨʫʢʪʫʨʫ ʩʬʦʨʤʦʚʘʥʫ ʟ ʧʝʨʚʠʥʥʠʭ ʬʽʛʫʨ. ʊʨʠʢʫʪʥʠʢ, ʷʢ ʧʝʨʚʠʥʥʘ ʬʽʛʫʨʘ, ʟʥʘʡʰʦʚ ʩʚʦʻ 

ʤʽʩʮʝ ʚ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨʘʭ. 

ɺ ʥʘʰʽ ʜʥʽ ʪʝʦʨʽʷ ʬʨʘʢʪʘʣʽʚ ʟʥʘʭʦʜʠʪʴ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 

ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʦʢʨʝʤʘ, ʬʨʘʢʪʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʬʨʘʢʪʘʣʴʥʦʤʫ ʞʠʚʦʧʠʩʽ - 

ʞʘʥʨʦʚʦʤʫ ʨʽʟʥʦʚʠʜʽ, ʚ ʷʢʦʤʫ ʭʫʜʦʞʥʽ ʦʙʨʘʟʠ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʘʤʦʧʦʜʽʙʥʦʩʪʽ 

ʙʘʟʦʚʠʭ ʬʽʛʫʨ. ɿ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʪʝʦʨʽʾ ʬʨʘʢʪʘʣʽʚ ʚ ʩʫʯʘʩʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʣʦ 

ʤʦʞʣʠʚʠʤ ʤʦʜʝʣʶʚʘʪʠ ʪʘ ʟʦʙʨʘʞʫʚʘʪʠ ʦʙôʻʢʪʠ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ. ɿʦʢʨʝʤʘ, ʛʝʦʤʝʪʨʠʯʥʽ 

ʬʨʘʢʪʘʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣ̫ ʦʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʜʝʨʝʚ, ʢʫʱʽʚ, ʙʝʨʝʛʦʚʠʭ ʣʽʥʽʡ ʪʦʱʦ. 

ɸʣʛʝʙʨʠʯʥʽ ʪʘ ʩʪʦʭʘʩʪʠʯʥʽ - ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʣʘʥʜʰʘʬʪʽʚ, ʤʦʨʩʴʢʠʭ ʧʦʚʝʨʭʦʥʴ ʪʘ 

ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ. 

6. ʉʫʯʘʩʥʘ ʪʨʽʘʜʘ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʟʦʜʯʝʩʪʚʘ. 

ɺ.ʃ. ɻʣʘʟʠʯʻʚ ʱʝ ʫ 70-ʭ ʨʨ. ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʟʚʝʨʥʫʚ ʫʚʘʛʫ ʥʘ ʙʝʟʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʩʧʨʦʙ ʧʦʰʫʢʽʚ ʘʙʩʦʣʶʪʥʠʭ ʟʘʢʦʥʽʚ ʜʦʩʢʦʥʘʣʦʛʦ ʧʨʦʩʪʦʨʫ, ʘ ʚʽʜʧʦʚʽʜʥʦ ï 

ʜʦʩʢʦʥʘʣʠʭ ʬʦʨʤ, ʷʢʽ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʚʟʽʨʮʽ ʤʠʥʫʣʦʛʦ [2]. ɹʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ, ʥʘ ʡʦʛʦ ʜʫʤʢʫ, 

ʙʫʣʦ ʙʠ ʧʨʦʚʦʜʠʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʽʟʫʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʩʪʦʨʫ ʽ 

ʧʨʝʜʤʝʪʥʦ-ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ, ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ 

ʚʠʷʚʣʝʥʥʷ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢ:  

- ʤʽʨʘ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʢʫʣʴʪʫʨ, ʥʘʧʨʷʤʢʽʚ, 

ʩʪʠʣʽʚ, ʤʦʜʥʠʭ ʪʝʯʽʡ, ʘ ʪʘʢʦʞ ï ʚ ʤʝʪʦʜʘʭ ʽ ʟʘʩʦʙʘʭ ʨʝʘʣʽʟʘʮʽʾ ʪʚʦʨʽʚ ʘʨʭʽʪʝʢʪʫʨʠ. 

ɺʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʨʠ ʫʥʽʢʘʣʴʥʦʩʪʽ ʽ ʤʽʨʠ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ;  

- ʜʨʘʤʘʪʫʨʛʽʷ ʩʧʨʠʡʥʷʪʪʷ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʷʚʦʤ ʝʤʦʮʽʡ ʧʨʠ ʩʧʨʠʡʥʷʪʪʽ 

ʪʚʦʨʽʚ ʘʨʭʽʪʝʢʪʫʨʠ. ɺʠʤʽʨʶʻʪʴʩʷ ʯʠʩʣʦʤ ʽ ʨʦʟʧʦʜʽʣʦʤ ʫ ʧʨʦʩʪʦʨʽ ʟʤʽʥ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ 

ʣʶʜʠʥʠ;  

- ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʪʫʯʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʧʝʚʥʠʡ ʧʘʨʠʪʝʪ ʤʽʞ ʪʝʭʥʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ ʽ ʧʨʠʨʦʜʦʶ. ʇʨʦʷʚʣʷʻʪʴʩʷ ʫ ʾʭ 

ʚʟʘʻʤʦʜʽʾ - ʚʽʜ ʧʦʚʥʦʾ ʚʟʘʻʤʥʦʾ ʨʦʟʯʠʥʥʦʩʪʽ ʜʦ ʧʨʦʪʠʩʪʘʚʣʝʥʥʷ. 

7. ʈʝʟʫʣʴʪʘʪʠ ʽ ʚʠʩʥʦʚʢʠ. 

ɺʠʷʚʣʝʥʽ ʪʨʠ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʷʚʣʷʶʪʴʩʷ ʩʫʯʘʩʥʦʶ ʩʠʩʪʝʤʥʦʶ ʦʩʥʦʚʦʶ ʦʮʽʥʢʠ ʪʚʦʨʽʚ 

ʟʦʜʯʝʩʪʚʘ ï ʤʽʨʘ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʜʨʘʤʘʪʫʨʛʽʷ ʩʧʨʠʡʥʷʪʪʷ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʪʫʯʥʠʭ ʽ 

ʧʨʠʨʦʜʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʎʽ ʚʠʟʥʘʯʘʣʴʥʽ ʷʢʽʩʥʽ ʧʨʦʩʪʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʦʟʚʦʣʷʶʪʴ: ʘʜʝʢʚʘʪʥʦ ʩʧʨʠʡʤʘʪʠ ʽ ʨʦʟʫʤʽʪʠ ʘʨʭʽʪʝʢʪʫʨʥʝ ʩʝʨʝʜʦʚʠʱʝ; ʦʪʨʠʤʫʚʘʪʠ 

ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʠ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʚʯʝʥʥʷ; ʩʪʘʚʠʪʠ ʥʘʫʢʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʽ ʦʪʨʠʤʫʚʘʪʠ ʥʦʚʽ ʟʥʘʥʥʷ ʧʨʦ ʟʘʢʦʥʠ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʧʨʦ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ, ʨʦʟʚʠʪʦʢ ʪʘ ʰʣʷʭʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ [3]. 

ʎʽ ʞ ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʘʨʭʽʪʝʢʪʫʨʥʠʭ 

ʬʦʨʤ ʽ ʧʨʦʩʪʦʨʽʚ ʟ ʧʦʟʠʮʽʡ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʢʘʪʝʛʦʨʽʾ ʬʦʨʤʠ ʽ ʧʨʦʩʪʦʨʫ ʚʠʩʪʫʧʘʶʪʴ ʩʢʣʘʜʦʚʠʤʠ ʢʘʪʝʛʦʨʽʡ 

ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʢʫʣʴʪʫʨʠ. 
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Medical sciences 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʇɽʈɺʀʏʅʆʁ ʄɽɼʀʂʆ-ʉɸʅʀʊɸʈʅʆʁ 

ʇʆʄʆʑʀ ʄɸʊɽʈʀ ʀ ʈɽɹɽʅʂʋ ɺ ɻʈʋɿʀʀ 

 

ɼʞʠʥʯʘʨʘʜʟʝ ʅ.ɻ. 

ʇʨʦʬʝʩʩʦʨ ɽʚʨʦʧʝʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (EU, Tbilisi, Georgia) 

ʉʘʢʚʘʨʝʣʠʜʟʝ ʀ.ɺ. 

ʧʨʦʬʝʩʩʦʨ, ʊʙʠʣʠʩʩʢʠʡ ʛʫʤʘʥʠʪʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺʚʝʜʝʥʠʝ: ɺ 90-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʧʦʩʣʝ ʦʙʨʝʪʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʘʥʳ, 

ʩʠʩʪʝʤʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ɻʨʫʟʠʠ ʥʘʯʘʣʘ ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʠ ʨʝʦʨʛʘʥʠʟʦʚʘʪʴʩʷ. 

ʄʠʥʟʜʨʘʚ ɻʨʫʟʠʠ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ ʈʘʟʨʘʙʦʪʘʣ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʫʶ 

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʢʦʥʮʝʧʮʠʶ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʨʘʜʠʢʘʣʴʥʦ ʦʪʣʠʯʘʶʱʫʶʩʷ ʦʪ ʩʦʚʝʪʩʢʦʡ 

ʤʦʜʝʣʠ ʉʝʤʘʰʢʦ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʨʝʬʦʨʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ɻʨʫʟʠʠ ʙʳʣʘ ʟʘʤʝʥʘ 

ʩʦʚʝʪʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʴʶ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʬʠʥʘʥʩʦʚʦ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʚʩʝʭ.ɿʘʱʠʪʘ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ - ʦʜʠʥ ʠʟ 

ʛʣʘʚʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ. ɺ ʦʙʷʟʘʥʥʦʩʪʠ ʣʠʯʥʦʛʦ ʚʨʘʯʘ 

ʚʭʦʜʠʪ ʜʘʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʩʝʤʴʠ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 

ʦʩʤʦʪʨʳ ʧʝʨʝʜ ʙʝʨʝʤʝʥʥʦʩʪʴʶ ʠ ʦʧʨʝʜʝʣʷʪʴ, ʛʦʪʦʚʘ ʣʠ ʞʝʥʱʠʥʘ ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʚ 

ʦʙʷʟʘʥʥʦʩʪʠ ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ ʚʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʟʜʦʨʦʚʳʤʠ ʠ ʙʦʣʴʥʳʤʠ 

ʜʝʪʴʤʠ, ʩʣʝʜʠʪʴ ʟʘ ʠʭ ʟʜʦʨʦʚʴʝʤ ʠ ʨʦʩʪʦʤ., ʇʣʘʥʠʨʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʠʝ. ʇʦʩʪʦʷʥʥʦʝ 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʘʮʠʝʥʪʘʤʠ, ʦʙʨʘʟʦʚʘʥʠʝ, ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ. ɺ 1995 ʛʦʜʫ çʅʝʟʘʚʠʩʠʤʘʷ 

ɻʨʫʟʠʷè ʟʘʧʫʩʪʠʣʘ ʧʝʨʚʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çɹʝʟʦʧʘʩʥʦʝ ʤʘʪʝʨʠʥʩʪʚʦ ʠ ʚʳʞʠʚʘʥʠʝ ʨʝʙʝʥʢʘè. ʇʝʨʚʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʨʦʜʦʚʦʡ ʧʦʤʦʱʠ ʚ 

ʧʦʩʪʩʦʚʝʪʩʢʦʡ ɻʨʫʟʠʠ ʧʦʢʨʳʚʘʣʘ ʯʝʪʳʨʝ ʜʦʨʦʜʦʚʳʭ ʚʠʟʠʪʘ ʠ ʨʦʜʦʚ, ʘ ʪʘʢʞʝ ʙʘʟʦʚʫʶ 

ʥʝʦʥʘʪʘʣʴʥʫʶ ʧʦʤʦʱʴ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʛʨʘʤʤʘ ʨʝʘʣʠʟʫʝʪʩʷ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʪʨʫʜʘ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ɻʨʫʟʠʠ - ɸʛʝʥʪʩʪʚʦʤ ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘè, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ 

ʧʦʩʪʘʚʱʠʢʦʤ ʤʦʥʦʧʨʦʬʠʣʴʥʳʭ ʠ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-

ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ. ; ʍʦʪʷ ʧʨʦʛʨʘʤʤʘ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠʩʭʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʝʙʣʘʛʦʧʨʠʷʪʝʥ: ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʘʥʦʤʘʣʴʥʳʭ 

ʨʦʜʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʦʜʦʚ ʫʤʝʥʴʰʘʝʪʩʷ, ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʧʦʪʝʨʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝ ʤʝʥʷʶʪʩʷ, ʘ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʜʦʨʦʜʦʚʦʡ ʫʭʦʜ ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʧʣʦʜʘ. , ʥʦʚʦʨʦʞʜʝʥʥʳʡ ʠ 

ʤʣʘʜʝʥʝʮ. ʇʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ ʚʩʝ ʝʱʝ ʜʘʣʝʢʠ ʦʪ ʞʝʣʘʝʤʳʭ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʮʝʥʢʝ ʧʨʠʯʠʥ ʥʠʟʢʦʛʦ ʯʠʩʣʘ 

ʦʙʨʘʱʝʥʠʡ ʟʘ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʴʶ ʤʘʪʝʨʝʡ ʠ ʜʝʪʝʡ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ: 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʦʮʝʥʢʠ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ 

ʨʝʙʝʥʢʘ, ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʪ.ʥ. ʄʝʪʦʜ çʢʘʙʠʥʝʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷè: ʩʙʦʨ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʦʧʠʩʘʥʠʝ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ, ʩʨʘʚʥʝʥʠʝ, ʘʥʘʣʠʟ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ. 

ʀʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʦ ʧʦʢʘʟʘʪʝʣʷʭ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ ʠ ʩʨʝʜʥʠʭ ʜʘʥʥʳʭ ʜʣʷ ʜʝʪʝʡ ʚ 

ʚʦʟʨʘʩʪʝ 5ï5 ʣʝʪ (ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ʢʦʥʪʨʦʣʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.) ʇʦʧʝʨʝʯʥʦʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʤʢʘʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 472 ʙʝʨʝʤʝʥʥʳʝ, ʚʝʨʦʷʪʥʦ, ʨʘʟʥʦʛʦ ʩʨʦʢʘ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʊʝʭʥʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʝʪʦʜ ʧʨʷʤʦʛʦ ʠʥʪʝʨʚʴʶ. ʀʥʩʪʨʫʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʢʝʪʘ, 

ʩʦʜʝʨʞʘʱʘʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʟʘʢʨʳʪʳʝ ʚʦʧʨʦʩʳ ʠ ʦʪʢʨʳʪʳʝ ʚʦʧʨʦʩʳ (ʘʥʢʝʪʘ ʩʦʛʣʘʩʦʚʘʥʘ 

ʩ ʂʦʤʠʪʝʪʦʤ ʧʦ ʵʪʠʢʝ ʫʥʠʚʝʨʩʠʪʝʪʘ). ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ ʩʦʮʠʦʛʨʘʤʤʳ ʙʳʣʠ ʚʳʙʨʘʥʳ 5 
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ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ: ʚʦʟʨʘʩʪ, ʤʝʩʪʦ ʞʠʪʝʣʴʩʪʚʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʩʪʘʪʫʩ ʟʘʥʷʪʦʩʪʠ, 

ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ (ʩʘʤʦʦʮʝʥʢʘ) ɸʥʢʝʪʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʦʡ SPSS XXIII. 

ʈʝʟʫʣʴʪʘʪʳ:. ɼʦʣʷ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʦʙʨʘʱʝʥʠʡ ʟʘ ʜʦʨʦʜʦʚʦʡ ʧʦʤʦʱʴʶ ʙʝʨʝʤʝʥʥʳʭ 

ʞʝʥʱʠʥ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 50,06% ʜʦ 81,9%, ʜʦʣʷ ʦʭʚʘʪʘ 4 ʧʦʣʥʳʤʠ ʜʦʨʦʜʦʚʳʤʠ ʧʦʩʝʱʝʥʠʷʤʠ 

ʫʚʝʣʠʯʠʣʘʩʴ ʩ 60,74% ʜʦ 85,70%; ɼʦʣʷ ʥʝʩʚʦʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ ʩ 95,86% ʜʦ 89,40%, ʜʦʣʷ 

ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ ʩʥʠʟʠʣʘʩʴ ʩ 95,86% ʜʦ 86,73%, ʜʦʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʦʜʦʚ ʩ 76,58% 

ʜʦ 52,70%; ɼʦʣʷ ʘʥʦʤʘʣʴʥʳʭ ʨʦʜʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 23,42% ʜʦ 47,32%, ʜʦʣʷ ʨʦʜʦʚ ʩ ʧʦʤʦʱʴʶ 

ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 7,86% ʜʦ 43,76%. ɺʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʨʝʩʧʦʥʜʝʥʪʦʚ-

ʙʝʨʝʤʝʥʥʳʭ ʙʳʣ ʩʣʝʜʫʶʱʠʤ: ʙʝʨʝʤʝʥʥʦʩʪʴ 18-24 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 24,2%, 25-29 ʣʝʪ -33,1%, 30-

35 ʣʝʪ -25,8%, 36-40 ʣʝʪ -12,3%, ʩʪʘʨʰʝ 40 ʣʝʪ. - 4,7%. 99,4% ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʙʳʣʠ 

ʛʨʘʞʜʘʥʢʘʤʠ ɻʨʫʟʠʠ. 66,1% ʙʝʨʝʤʝʥʥʳʭ ʧʨʦʞʠʚʘʣʠ ʚ ʊʙʠʣʠʩʠ, 33,9% - ʞʠʪʝʣʠ ʨʘʡʦʥʘ. 

63,1% ʙʝʨʝʤʝʥʥʳʭ ʠʤʝʶʪ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʘ 36,9% - ʩʨʝʜʥʝʝ, ʪʝʭʥʠʯʝʩʢʦʝ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʅʠ ʫ ʢʦʛʦ ʠʟ ʥʠʭ ʥʝ ʙʳʣʦ ʠʥʚʘʣʠʜʥʦʩʪʠ. ʋ 7,2% ʙʝʨʝʤʝʥʥʳʭ 

ʙʳʣʦ ʧʣʦʭʦʝ ʠ ʫ 0,8% ʦʯʝʥʴ ʧʣʦʭʦʝ ʟʜʦʨʦʚʴʝ, 36,4% - ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ʫ 47% 

ʙʝʨʝʤʝʥʥʳʭ ʙʳʣʦ ʭʦʨʦʰʝʝ ʠ 8,5% - ʦʯʝʥʴ ʭʦʨʦʰʝʝ (ʩʘʤʦʦʮʝʥʢʘ).   60,2% ʙʝʨʝʤʝʥʥʳʭ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʨʝʛʫʣʷʨʥʦ ʧʦʣʴʟʫʶʪʩʷ ʤʝʜʠʮʠʥʩʢʠʤʠ ʫʩʣʫʛʘʤʠ ʠ ʦʙʨʘʱʘʶʪʩʷ ʢ ʚʨʘʯʫ ʧʦ 

ʩʚʦʝʤʫ ʚʳʙʦʨʫ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʘ 39,8% - ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʤ ʥʘʩʪʨʦʝʥʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ.  ʀʟ ʪʝʭ, ʢʪʦ 

ʨʝʛʫʣʷʨʥʦ ʦʙʨʘʱʘʝʪʩʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ, 15,7% ʦʙʨʘʱʘʶʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ, 18,6% - 2 ʨʘʟʘ, 8,1% - 3 ʨʘʟʘ ʠ 18,2% - ʙʦʣʝʝ 3 ʨʘʟ. ʇʘʮʠʝʥʪ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʫʯʨʝʞʜʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʩʧʦʥʪʘʥʥʦ, ʚʥʝʧʣʘʥʦʚʦ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʞʝʣʘʥʠʷʤʠ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʘʮʠʝʥʪʘ, ʙʝʟ ʝʛʦ / ʝʝ ʤʥʝʥʠʷ ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ.    

ʆʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦ ʩʠʩʪʝʤʝ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ ʥʠʟʢʘʷ , ʢʘʢ ʠ ʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ. 70,8% ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʥʝ ʟʥʘʶʪ, ʢʘʢʠʝ ʫʩʣʫʛʠ 

ʚʢʣʶʯʝʥʳ ʚ ʩʠʩʪʝʤʫ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ. 98,3% ʥʝ ʠʤʝʶʪ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʤ, 

ʩʢʦʣʴʢʦ ʛʦʩʫʜʘʨʩʪʚʦ ʪʨʘʪʠʪ ʥʘ ʦʭʨʘʥʫ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ;    ʅʝ ʫʯʠʪʳʚʘʣʦʩʴ ʤʥʝʥʠʝ 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʢʘʢʦʡ ʜʦʣʞʥʘ ʙʳʪʴ ʩʠʩʪʝʤʘ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ, ʠ ʦʥʠ 

ʥʝ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 99,2% ʙʝʨʝʤʝʥʥʳʭ ʥʠʢʦʛʜʘ ʥʝ ʫʯʘʩʪʚʦʚʘʣʠ, ʥʝ 

ʩʧʨʘʰʠʚʘʣʠ ʠ ʥʝ ʢʦʤʤʝʥʪʠʨʦʚʘʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ. 61,3% 

ʙʝʨʝʤʝʥʥʳʭ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ ʥʝ ʦʪʚʝʯʘʝʪ ʠʭ 

ʧʦʪʨʝʙʥʦʩʪʷʤ, ʘ 3,4% ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʦ ʦʯʝʥʴ ʇʣʦʭʦ, 22%-ʧʣʦʭʦ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ -60%, 

ʭʦʨʦʰʦ -11,4%, ʦʯʝʥʴ ʭʦʨʦʰʦ -2,5%.     ʊʦʣʴʢʦ 2,4% ʙʝʨʝʤʝʥʥʳʭ ʧʦʣʫʯʠʣʠ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʢʦʤʧʦʥʝʥʪʝ ʜʦʨʦʜʦʚʦʡ ʧʦʤʦʱʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ çɿʜʦʨʦʚʴʝ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘè , 

97,6% ʧʦʣʫʯʠʣʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦ ʧʨʦʛʨʘʤʤʝ ʠ ʚʳʙʨʘʥʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʜʣʷ ʜʦʨʦʜʦʚʦʡ 

ʧʦʤʦʱʠ ʦʪ ʟʥʘʢʦʤʳʭ, ʘ ʥʝ ʦʪ ʩʝʤʴʠ PJD. ʜʦʢʪʦʨ, ʦʜʥʘ ʠʟ ʬʫʥʢʮʠʡ ʢʦʪʦʨʦʛʦ - ʠʥʬʦʨʤʠʨʦʚʘʪʴ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ. ɹʦʣʴʰʠʥʩʪʚʦ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, 50,4%, ʧʨʝʜʧʦʯʠʪʘʣʠ ʠ ʦʙʨʘʱʘʣʠʩʴ ʟʘ 

ʜʦʨʦʜʦʚʦʡ ʧʦʤʦʱʴʶ ʟʘ ʞʝʥʱʠʥʘʤʠ ʚ ʨʦʜʠʣʴʥʦʤ ʦʪʜʝʣʝʥʠʠ. 

40,3% ʙʝʨʝʤʝʥʥʳʭ ʧʨʦʰʣʠ ʜʦʙʨʦʚʦʣʴʥʳʡ ʩʢʨʠʥʠʥʛ ʧʝʨʝʜ ʙʝʨʝʤʝʥʥʦʩʪʴʶ ʜʣʷ ʦʮʝʥʢʠ 

ʛʦʪʦʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʦʜʥʘʢʦ ʙʦʣʴʰʝ ʙʳʣʠ ʞʠʪʝʣʠ ʩʪʦʣʠʮʳ, 90,1% ʩʯʠʪʘʶʪ, ʯʪʦ ʧʣʘʥʦʚʦʝ 

ʚʚʝʜʝʥʠʝ ʜʘʥʥʦʡ ʫʩʣʫʛʠ ʥʝʦʙʭʦʜʠʤʦ.      ʀʟ ʥʝʙʦʣʴʰʦʡ ʜʦʣʠ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ (40,3%), 

ʧʨʦʰʝʜʰʠʭ ʜʦʨʦʜʦʚʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʪʦʣʴʢʦ 1,1% ʦʙʨʘʱʘʣʠʩʴ ʢ ʚʨʘʯʫ-ʪʝʨʘʧʝʚʪʫ ʠ 

ʩʝʤʝʡʥʦʤʫ ʚʨʘʯʫ, ʘ 58,4% ʦʙʨʘʱʘʣʠʩʴ ʩ ʵʪʦʡ ʮʝʣʴʶ ʢ ʞʝʥʱʠʥʘʤ. 

55,1% ʦʧʨʦʰʝʥʥʳʭ ʦʮʝʥʠʣʠ ʙʝʨʝʤʝʥʥʦʩʪʴ ʢʘʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʠ ʥʝ ʧʦʪʨʝʙʦʚʘʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʩʝʱʝʥʠʡ, 44,9% ʦʮʝʥʠʣʠ ʙʝʨʝʤʝʥʥʦʩʪʴ ʢʘʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ, ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ.    ʋ 30,3% ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʙʝʨʝʤʝʥʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʢ ʙʳʣʠ ʨʘʟʣʠʯʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ: 38,9% ʨʠʩʢ 

ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ 34,9% ʙʝʨʝʤʝʥʥʳʭ ʩ ʘʥʝʤʠʝʡ. ɸ 91,9% ʧʨʦʭʦʜʠʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʳʣʠ ʧʨʠ ʢʘʞʜʦʤ ʧʦʩʝʱʝʥʠʠ. 

ʈʝʩʧʦʥʜʝʥʪʳ ʩ ʦʧʳʪʦʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʦʚ ʨʝʞʝ ʦʙʨʘʱʘʣʠʩʴ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʴʶ ʧʦʩʣʝ ʨʦʜʦʚ: ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, 42 ʜʥʷ ʧʦʩʣʝ ʨʦʜʦʚ, ʪʦʣʴʢʦ 46,1% ʞʝʥʱʠʥ 

ʧʨʦʰʣʠ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, ʘ 55,8% - ʧʦʩʣʝ ʩʥʘ, 42 ʜʥʷ ʧʦʩʣʝ ʨʦʜʦʚ, ʚ ʮʝʣʦʤ ʢ 

ʛʠʥʝʢʦʣʦʛʫ. ʊʦʣʴʢʦ 34,3% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩ ʦʧʳʪʦʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʦʚ ʢʦʨʤʠʣʠ ʩʪʘʨʰʝʛʦ 
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ʨʝʙʝʥʢʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʛʨʫʜʴ  ʁʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 1 ʤʝʩʷʮʘ ʠ 13,8% - 1-2 ʤʝʩʷʮʘ. ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʪʦ, ʯʪʦ ʩʝʤʝʡʥʳʡ ʚʨʘʯ / ʧʝʜʠʘʪʨ ʥʝ ʚʳʧʦʣʥʷʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʩʦʦʙʱʝʩʪʚʘ ; 

ʀʟʫʯʘʷ ʜʝʪʝ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʧʦʩʝʱʝʥʠʷ ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ʥʝ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʚ 

71,6% ʩʣʫʯʘʝʚ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʧʦʩʣʝ ʚʳʧʠʩʢʠ ʠʟ ʨʦʜʠʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. ʊʦʣʴʢʦ 7,1% 

ʚʳʧʦʣʥʠʣʠ ʦʪʚʝʪʥʳʝ ʜʝʡʩʪʚʠʷ, ʧʨʠ ʵʪʦʤ 19,0% ʧʦʟʚʦʥʠʣʠ ʨʦʜʠʪʝʣʷʤ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʜʠʘʪʨʠʯʝʩʢʠʭ ʫʩʣʫʛ. ɺʨʘʯ-ʧʝʜʠʘʪʨ ɼʝʪʩʢʦʡ 

ʧʦʣʠʢʣʠʥʠʢʠ ʜʝʪʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 82,1% ʦʙʨʘʱʘʶʪʩʷ ʢ ʧʝʜʠʘʪʨʫ .64,2% 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʙʨʘʱʘʶʪʩʷ ʢ ʧʝʜʠʘʪʨʫ 1-2 ʨʘʟʘ ʚ ʤʝʩʷʮ ʟʘ ʘʤʙʫʣʘʪʦʨʥʳʤʠ ʫʩʣʫʛʘʤʠ, 15,7% - 1 

ʨʘʟ ʚ 3 ʤʝʩʷʮʘ, 5,2% - 1-2 ʨʘʟʘ ʚ ʛʦʜ.54,7% ʜʝʪʝʡ ʚ ʘʤʙʫʣʘʪʦʨʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʫʯʨʝʞʜʝʥʠʠ 

ʧʦʣʫʯʘʶʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʫʩʣʫʛʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʘʢʮʠʥʘʮʠʶ, ʚ ʩʣʫʯʘʝ ʙʦʣʝʟʥʠ ʪʦʣʴʢʦ 35,6% 

ʦʙʨʘʱʘʶʪʩʷ ʢ ʧʝʜʠʘʪʨʫ ʚ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ , ʢʦʪʦʨʦʤʫ ʙʦʣʴʰʝ ʜʦʚʝʨʷʝʪ 

ʙʦʣʝʝ ʥʘʜʝʞʥʳʡ ʠ ʨʝʢʣʘʤʠʨʫʝʤʳʡ ʚʨʘʯ ʚ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʡ ʜʝʪʩʢʦʡ ʙʦʣʴʥʠʮʝ ʠ ʝʝ 

ʘʤʙʫʣʘʪʦʨʥʦʤ ʦʪʜʝʣʝʥʠʠ. 

ɺʳʚʦʜʳ: ʅʝʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʱʝʥʠʡ ʢ ʩʝʤʝʡʥʦʤʫ ʚʨʘʯʫ ʜʣʷ ʦʮʝʥʢʠ 

ʛʦʪʦʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʝʨʝʤʝʥʥʳʤʠ ʞʝʥʱʠʥʘʤʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʨʦʟʥʝʥʥʦʡ, ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ, ʢʦʪʦʨʘʷ ʥʝ 

ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ.  ʏʘʩʪʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʫ ʧʝʜʠʘʪʨʘ ʚ 

ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ  (ʚʘʢʮʠʥʘʮʠʷ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ 

ʩʣʫʯʘʝ ʙʦʣʝʟʥʠ, ʢʦʛʜʘ ʧʝʜʠʘʪʨ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʙʦʣʴʥʠʮʫ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʠʤ 

ʜʦʚʝʨʠʝʤ ʢ ʩʝʤʝʡʥʦʤʫ ʚʨʘʯʫ / ʧʝʜʠʘʪʨʫ . ʆʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʦ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ ʷʚʣʷʝʪʩʷ ʥʠʟʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʩʝʤʝʡʥʳʡ ʚʨʘʯ ʥʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʘʮʠʝʥʪʦʤ, ʥʝ ʧʨʦʚʦʜʠʪ ʦʙʫʯʝʥʠʝ ʠ ʥʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ.  ɹʝʨʝʤʝʥʥʦʩʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʚ ʩʚʝʪʝ ʫʣʫʯʰʝʥʥʳʭ 

ʜʝʪʝʨʤʠʥʘʥʪ ʨʝʰʝʥʠʷ ʜʦʨʦʜʦʚʦʡ ʧʦʤʦʱʠ ʠ ʯʨʝʟʤʝʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʝʱʝʥʠʡ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʦʮʝʥʝʥʥʳʤʠ ʙʝʨʝʤʝʥʥʳʤʠ ʞʝʥʱʠʥʘʤʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʧʨʝʥʘʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʛʜʘ ʥʝʜʦʥʦʰʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʚʳʷʚʣʷʶʪʩʷ, ʘ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʩʢʨʳʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

 ʈʝʢʦʤʝʥʜʘʮʠʠ: 1. ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʥʝʛʦ ʩʝʤʝʡʥʳʤ 

ʚʨʘʯʦʤ ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʬʫʥʢʮʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʘʜʠʪʴ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʨʦʜʦʨʘʟʨʝʰʝʥʠʝ. 

ʘʢʪʫʘʣʴʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʩʦʦʙʱʝʩʪʚʘ; ɺ ʮʝʣʷʭ ʧʦʦʱʨʝʥʠʷ ʚʥʝʜʨʝʥʠʝ 

ʤʝʭʘʥʠʟʤʘ ʬʠʥʘʥʩʦʚʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ ʨʘʟʥʦʡ ʦʧʣʘʪʳ ʟʘ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʫʷʟʚʠʤʦʡ 

ʯʘʩʪʠ ʩʦʦʙʱʝʩʪʚʘ - ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʫ. 

 2. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʠʣʠʪʴ ʨʦʣʴ ʠ ʘʚʪʦʨʠʪʝʪ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ, 

ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʘʧʨʘʚʣʝʥʠʡ ʢ ʩʝʤʝʡʥʳʤ 

ʚʨʘʯʘʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʨʝʥʪʘʙʝʣʴʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʫʩʣʫʛ. 

3. ʅʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ çɿʜʦʨʦʚʴʝ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘè 

ʬʠʥʘʥʩʠʨʫʝʤʳʝ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʧʨʝʜʙʝʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʛʦʪʦʚʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʚʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʯʨʝʟʤʝʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʜʦʨʦʜʦʚʦʡ ʧʝʨʠʦʜ, ʬʠʥʘʥʩʦʚʦʝ ʙʨʝʤʷ ʙʝʨʝʤʝʥʥʳʭ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʩʭʦʜʳ. 

 

 

 

 

 

 

 

 

 

 



425 

Medical sciences 

 

ɼɯɸɻʅʆʉʊʀʂɸ, ʂʃɯʅɯʏʅʀʁ ʇɽʈɽɹɯɻ ʊɸ ɸʅɸʊʆʄɯʏʅɸ 

ɺɸʈɯɸɹɽʃʔʅɯʉʊʔ ʉɽɻʄɽʅʊɸ V1 ʇʈʀ ʉʀʅɼʈʆʄɯ ʍʈɽɹʊʆɺʆɰ ɸʈʊɽʈɯɰ 

 

ɼʠʙʢʘʣʶʢ ʉʝʨʛʽʡ ɺʽʪʘʣʽʡʦʚʠʯ 
ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʽʾ ʽ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ˉ1 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ  ʋʢʨʘʾʥʠ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ. 

ɻʝʨʮʝʥ ɻʝʥʨʽʭ ɯʚʘʥʦʚʠʯ 

ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʽʾ ʽ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ˉ1 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ. 

ʄʦʚʯʘʥ ʆʣʝʢʩʘʥʜʨ ʉʪʝʧʘʥʦʚʠʯ 

ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʽʾ ʽ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ˉ1 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ. 

ɹʽʣʦʥʦʞʢʽʥ ɻʝʥʥʘʜʽʡ ɻʝʥʥʘʜʽʡʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʽʾ ʽ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ˉ1 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ. 

ʇʨʦʮʠʢ ɸʥʘʪʦʣʽʡ ɯʚʘʥʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʽʾ ʽ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ˉ1 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ. 

ʐʪʦʥʜʘ ɼʤʠʪʨʦ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʽʾ ʽ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ˉ1 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɼʽʘʛʥʦʩʪʠʢʘ ʽ ʣʽʢʫʚʘʥʥʷ ʩʠʥʜʨʦʤʫ ʭʨʝʙʪʦʚʦʾ ʘʨʪʝʨʽʾ (ʍɸ) ʷʚʣʷʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʦʨʪʦʧʝʜʽʾ, ʥʝʡʨʦʭʽʨʫʨʛʽʾ ʪʘ ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽʾ. ɿ ʢʦʤʧʨʝʩʽʻʶ 

ʍɸ, ʾʾ ʛʽʣʦʢ ʪʘ ʰʠʡʥʦʛʦ ʩʠʤʧʘʪʠʯʥʦʛʦ ʩʧʣʝʪʽʥʥʷ ʧʦʚôʷʟʫʶʪʴ ʚʠʥʠʢʥʝʥʥʷ  ʧʝʨʝʭʽʜʥʠʭ 

ʧʦʨʫʰʝʥʴ ʤʦʟʢʦʚʦʛʦ ʪʘ ʩʧʠʥʘʣʴʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, ʩʠʥʢʦʧʘʣʴʥʠʭ ʩʪʘʥʽʚ ʪʘ ʩʠʤʧʘʪʠʢʦ-

ʘʜʨʝʥʘʣʦʚʠʭ ʢʨʠʟʽʚ, ʩʠʥʜʨʦʤʫ ʈʝʡʥʦ ʪʘ ʧʣʝʯʝ-ʣʦʧʘʪʢʦʚʦʛʦ ʧʝʨʠʘʨʪʨʦʟʫ, ʙʦʢʦʚʦʛʦ 

ʘʤʽʦʪʨʦʬʽʯʥʦʛʦ ʩʢʣʝʨʦʟʫ ʪʘ ʩʠʥʜʨʦʤʫ ʇʝʨʩʦʥʝʡʜʞ-ʊʝʨʥʝʨʘ. 

ʉʫʜʠʥʥʽ ʭʽʨʫʨʛʠ ʧʦʚôʷʟʫʶʪʴ ʚʠʥʠʢʥʝʥʥʷ ʩʠʥʜʨʦʤʫ ʍɸ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʘʥʘʪʦʤʽʯʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʠʨʣʘ ʘʨʪʝʨʽʾ ʪʘ ʧʨʦʚʦʜʷʪʴ ʚʽʜʧʦʚʽʜʥʽ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʧʝʨʘʮʽʾ ʥʘ ʩʝʛʤʝʥʪʽ V1. 

ʆʨʪʦʧʝʜʠ ʽ ʥʝʡʨʦʭʽʨʫʨʛʠ ʚʚʘʞʘʶʪʴ ʦʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʚʠʥʠʢʥʝʥʥʷ ʢʦʤʧʨʝʩʽʾ ʍɸ ʥʘʷʚʥʽʩʪʴ 

ʫʥʢʦʚʝʨʪʝʙʨʘʣʴʥʠʭ ʦʩʪʝʦʬʽʪʽʚ, ʱʦ ʟʜʘʪʥʽ ʚʠʢʣʠʢʘʪʠ ʩʪʠʩʥʝʥʥʷ ʩʫʜʠʥʠ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʢʘʥʘʣʽ 

ʥʘ ʧʨʦʪʷʟʽ ʩʝʛʤʝʥʪʫ V2. ɺ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʦʧʠʩʘʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʘʨʽʘʥʪʠ ʘʥʘʪʦʤʽʯʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʍɸ ʥʘ ʧʨʦʪʷʟʽ ʩʝʛʤʝʥʪʽʚ V1-V4. ʆʩʦʙʣʠʚʦʶ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʘʤʝ 

ʩʝʛʤʝʥʪ V1, ʘʣʝ ʤʘʡʞʝ ʥʝ ʚʠʩʚʽʪʣʝʥʽ ʚ ʣʽʪʝʨʘʪʫʨʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʫʥʝʣʴʥʦʾ ʜʠʥʘʤʽʯʥʦʾ ʢʦʤʧʨʝʩʽʾ 

ʍɸ ʚ ʤʽʩʮʽ ʧʝʨʝʭʦʜʫ ʩʝʛʤʝʥʪʫ V1 ʫ V2  ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʨʪʝʨʽʾ 

ʥʘ ʧʨʦʪʷʟʽ ʩʝʛʤʝʥʪʫ V1, ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʮʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʘʜʛʝʟʠʚʥʦʛʦ ʢʘʧʩʫʣʽʪʫ 

ʧʣʝʯʘ, ʰʠʡʥʠʭ ʤʽʻʣʦʧʘʪʽʡ, ʥʝʡʨʦʨʘʜʽʢʫʣʦʧʘʪʽʡ. 

 ʄʝʪʦʶ ʨʦʙʦʪʠ ʷʚʣʷʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʢʦʤʧʨʝʩʽʡʥʦ-ʨʝʬʣʝʢʪʦʨʥʦʛʦ 

ʩʠʥʜʨʦʤʫ ʥʘ ʨʽʚʥʽ ʚʭʦʜʞʝʥʥʷ ʍɸ ʚ ʢʘʥʘʣ ʧʦʧʝʨʝʯʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʾ 

ʘʥʘʪʦʤʽʯʥʦʛʦ  ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʧʨʦʪʷʟʽ ʩʝʛʤʝʥʪʫ V1 ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʨʦʛʨʝʩʫʶʯʦʛʦ ʧʝʨʝʙʽʛʫ 

ʢʣʽʥʽʢʠ ʘʜʛʝʟʠʚʥʦʛʦ ʢʘʧʩʫʣʽʪʫ ʧʣʝʯʘ, ʩʪʝʥʦʟʫ ʪʘ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʰʠʡʥʦʛʦ ʚʽʜʜʽʣʫ ʭʨʝʙʪʘ 

(ʐɺʍ). 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ.  ʄʘʪʝʨʽʘʣ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʭʽʨʫʨʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 1440 

ʭʚʦʨʠʭ ʟ ʚʠʨʘʞʝʥʠʤʠ ʢʣʽʥʽʢʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤʠ ʧʨʦʷʚʘʤʠ ʩʠʥʜʨʦʤʫ ʛʨʫʜʥʦʛʦ ʚʠʭʦʜʫ, 

ʩʪʝʥʦʟʫ ʘʙʦ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʐɺʍ ʪʘ ʢʦʤʧʨʝʩʽʡʥʦ-ʨʝʬʣʝʢʪʦʨʥʠʤ ʩʠʥʜʨʦʤʦʤ ʍɸ ʫ ʚʽʮʽ ʚʽʜ 25 

ʜʦ 65 ʨʦʢʽʚ. ʉʝʨʝʜʥʽʡ ʚʽʢ 47,3Ñ8,3 (ʨ<0,05). 

ʋʣʴʪʨʘʩʦʥʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʍɸ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ñʪʨʠʧʣʝʢʩʥʦʤʫò  ʨʝʞʠʤʽ, 

ʣʽʥʽʡʥʠʤ ʜʘʪʯʠʢʦʤ ʽʟ ʯʘʩʪʦʪʦʶ 7,5 ʄɻʮ ʚ ʧʨʷʤʦʤʫ ʧʦʣʦʞʝʥʥʽ ʛʦʣʦʚʠ ʪʘ ʚ ʨʽʟʥʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʣʦʞʝʥʥʷʭ ʛʦʣʦʚʠ ʽ ʚʝʨʭʥʽʭ ʢʽʥʮʽʚʦʢ, ʚ ʧʨʦʝʢʮʽʾ ʩʝʛʤʝʥʪʽʚ V1 ʪʘ V2. ʎʝ 
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ʜʘʚʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʜʠʥʘʤʽʯʥʦʾ ʝʢʩʪʨʘʚʘʟʘʣʴʥʦʾ ʢʦʤʧʨʝʩʽʾ ʍɸ, ʘ ʪʘʢʦʞ 

ʣʦʢʘʣʽʟʫʚʘʪʠ ʮʶ ʢʦʤʧʨʝʩʽʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʝʛʤʝʥʪʽʚ ʍɸ, ʪʘ  ʭʨʝʙʝʪʥʦ-ʨʫʭʦʚʠʭ ʩʝʛʤʝʥʪʽʚ. 

ɺʩʽʤ ʭʚʦʨʠʤ ʧʨʦʚʝʜʝʥʘ ʂʊ ʽ ʄʈʊ ʚ ʩʫʜʠʥʥʦʤʫ ʨʝʞʠʤʽ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʦʮʽʥʠʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʭʦʜʞʝʥʥʷ ʍɸ, ʥʘʷʚʥʽʩʪʴ, ʚʠʨʘʞʝʥʽʩʪʴ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʝʨʝʛʠʥʽʚ ʚ ʧʨʦʝʢʮʽʾ 

ʩʝʛʤʝʥʪʫ V1, ʦʩʦʙʣʠʚʦʩʪʽ ʚʭʦʜʞʝʥʥʷ ʚ ʢʘʥʘʣ ʧʦʧʝʨʝʯʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʨʪʝʨʽʾ 

ʚ ʩʘʤʦʤʫ ʢʘʥʘʣʽ ʚ ʧʨʦʝʢʮʽʾ ʩʝʛʤʝʥʪʫ V2. ʂʨʽʤ ʪʦʛʦ, ʜʘʥʝ ʦʙʩʪʝʞʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʚʠʢʣʶʯʠʪʠ 

ʛʨʫʙʽ ʘʥʦʤʘʣʽʾ ʚ ʩʝʛʤʝʥʪʘʭ V3 ʽ V4, ʘ ʪʘʢʦʞ ʘʨʪʝʨʽʦʚʝʥʦʟʥʽ ʬʽʩʪʫʣʠ ʪʘ ʘʥʝʚʨʠʟʤʠ. 

ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʂʊ, ʄʈʊ-ʘʥʛʽʦʛʨʘʬʽʾ ʪʘ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʽʾ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʨʦʙʘʤʠ 

ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʜʠʥʘʤʽʯʥʦʾ ʢʦʤʧʨʝʩʽʾ ʍɸ. 

ɺ ʜʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʢʣʶʯʝʥʽ  ʩʘʤʝ ʪʽ ʭʚʦʨʽ, ʚ ʷʢʠʭ ʨʽʚʝʥʴ ʜʠʥʘʤʽʯʥʦʾ ʢʦʤʧʨʝʩʽʾ 

ʍɸ ʚʽʜʧʦʚʽʜʘʚ ʤʝʞʽ ʧʝʨʝʭʦʜʫ ʩʝʛʤʝʥʪʫ V1 ʫ V2, ʽʥʘʢʰʝ ʢʘʞʫʯʠ, ʚʭʦʜʞʝʥʥʶ ʍɸ ʚ ʢʘʥʘʣ 

ʧʦʧʝʨʝʯʥʠʭ ʚʽʜʨʦʩʪʢʽʚ.  

ɿʘ ʰʢʘʣʦʶ ɺ. Hoffenberth (1990) ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʧʘʮʽʻʥʪʽʚ: 

- ʤʦʣʦʜʠʡ ʚʽʢ, 27,4Ñ3,2 (ʨ<0,05, n=627); 

- ʩʝʨʝʜʥʽʡ ʚʽʢ, 26,2Ñ2,5 (ʨ<0,05, n=534); 

- ʧʦʭʠʣʠʡ ʚʽʢ, 26,8Ñ3,7 (ʨ<0,05, n=279). 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʂʣʽʥʽʢʘ ʜʠʥʘʤʽʯʥʦʾ ʝʢʩʪʨʘʚʘʟʘʣʴʥʦʾ ʢʦʤʧʨʝʩʽʾ ʚʽʜʟʥʘʯʘʣʘʩʴ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʧʨʦʷʚʽʚ, 

ʪʘ ʥʝ ʟʘʚʞʜʠ ʟʘʣʝʞʘʣʘ ʚʽʜ ʚʠʨʘʞʝʥʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʫ ʦʙôʻʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ  

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʽʯʥʦʛʦ  ʦʙʩʪʝʞʝʥʥʷ. ʊʘʢ, ʧʨʠ ʘʥʘʣʦʛʽʯʥʠʭ 

ʮʠʬʨʦʚʠʭ ʧʦʢʘʟʥʠʢʘʭ ʢʨʦʚʦʧʣʠʥʫ ʚ ʍɸ, ʷʢ ʧʦʯʘʪʢʦʚʠʭ, ʪʘʢ ʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʠʥʘʤʽʯʥʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʙ, ʚ ʢʣʽʥʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ ʤʦʛʣʠ ʚʠʜʽʣʷʪʠʩʷ ʘʙʦ, ʥʘʧʨʠʢʣʘʜ, ʩʠʥʜʨʦʤ 

ʈʝʡʥʦ, ʘʙʦ ʧʝʨʝʭʽʜʥʽ ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʧʣʠʥʫ ʚ ʚʝʨʪʝʙʨʦʙʘʟʠʣʷʨʥʦʤʫ ʙʘʩʝʡʥʽ. ɺ ʦʜʥʠʭ ʭʚʦʨʠʭ 

ʤʠ ʤʦʛʣʠ ʙʘʯʠʪʠ ʢʣʽʥʽʢʫ ʪʝʥʜʠʥʽʪʫ ʧʣʝʯʘ ʘʙʦ ʩʠʥʜʨʦʤ ʇʝʨʩʦʥʝʡʜʞ-ʊʝʨʥʝʨʘ, ʚ ʽʥʰʠʭ ï 

ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʽ ʢʨʠʟʠ, ʘʙʦ ʩʠʩʪʝʤʥʽ ʛʦʣʦʚʦʢʨʫʞʽʥʥʷ. ʗʢ ʦʢʨʝʤʽ ʥʝʚʨʦʣʦʛʽʯʥʽ ʩʠʤʧʪʦʤʠ, 

ʪʘʢ ʽ ʩʠʥʜʨʦʤʠ, ʤʘʣʠ, ʷʢ ʧʦʩʪʽʡʥʠʡ, ʪʘʢ ʽ ʧʝʨʝʭʽʜʥʠʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʭʽʜʥʦʾ 

ʩʠʤʧʪʦʤʘʪʠʢʠ ʤʠ ʟʥʘʭʦʜʠʣʠ ʟʘʣʝʞʥʽʩʪʴ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʛʦʣʦʚʠ ʪʘ ʢʽʥʮʽʚʦʢ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʤʽʥʘʤʠ ʮʠʬʨʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʍɸ. 

ʇʝʨʝʭʽʜʥʽ ʩʠʤʧʪʦʤʠ ʟʫʩʪʨʽʯʘʣʠʩʴ ʚ 77,9% (ʨ<0,05) ʥʘʰʠʭ ʭʚʦʨʠʭ, ʚ ʽʥʰʠʭ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʧʝʨʝʚʘʞʥʦ ʩʪʽʡʢʽ ʩʠʤʧʪʦʤʠ. ɸʣʝ, ʥʘʚʽʪʴ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʩʪʽʡʢʠʭ ʢʣʽʥʽʯʥʠʭ 

ʩʠʥʜʨʦʤʽʚ, ʦʢʨʝʤʽ  ʪʦʧʽʢʦ-ʥʝʚʨʦʣʦʛʽʯʥʽ ʩʠʤʧʪʦʤʠ ʤʘʣʠ ʧʝʨʝʭʽʜʥʠʡ  ʭʘʨʘʢʪʝʨ ʪʘ ʟʘʣʝʞʘʣʠ ʚʽʜ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʛʦʣʦʚʠ ʪʘ ʢʽʥʮʽʚʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʜʠʥʘʤʽʯʥʠʤ ʟʤʽʥʘʤ 

ʮʠʬʨʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʦʧʣʠʥʫ ʧʨʠ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʽʯʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʍɸ. ʍʚʦʨʽ ʽʟ 

ʩʪʽʡʢʦʶ ʢʣʽʥʽʯʥʦʶ ʩʠʤʧʪʦʤʘʪʠʢʦʶ ʚʽʜʨʽʟʥʷʣʠʩʴ ʙʽʣʴʰ ʪʨʠʚʘʣʠʤ ʧʝʨʝʙʽʛʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ 

ʘʥʘʤʥʝʟʽ, ʘ ʧʨʠ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʽʯʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʚ 42,99% ʭʚʦʨʠʭ (ʨ<0,05) ʚʽʜʟʥʘʯʘʣʦʩʴ 

ʧʦʚʥʝ ʧʨʠʧʠʥʝʥʥʷ ʢʨʦʚʦʧʣʠʥʫ ʧʦ ʍɸ ʚ ʜʝʷʢʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʣʦʞʝʥʥʷʭ ʛʦʣʦʚʠ ʪʘ 

ʢʽʥʮʽʚʦʢ, ʧʨʠʯʦʤʫ, ʤʘʡʞʝ 2/3 ʮʠʭ ʭʚʦʨʠʭ ʤʘʣʠ ʥʘʩʪʽʣʴʢʠ ʥʠʟʴʢʠʡ ʦʙôʻʤʥʠʡ ʢʨʦʚʦʧʣʠʥ, ʱʦ ʚ 

ʥʘʡʚʠʛʽʜʥʽʰʦʤʫ ʧʦʣʦʞʝʥʥʽ ʛʦʣʦʚʠ ʪʘ ʢʽʥʮʽʚʦʢ, ʚʽʥ ʨʝʻʩʪʨʫʚʘʚʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʷʢ 

ʩʠʩʪʦʣʽʯʥʠʡ. 

ʍʦʯʘ, ʩʠʤʧʪʦʤʘʪʠʯʥʦ, ʭʘʨʘʢʪʝʨ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʽ ʥʝ ʚʽʜʧʦʚʽʜʘʚ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥ 

ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʦʧʣʠʥʫ ʧʨʠ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʽʯʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ, ʚʠʨʘʞʝʥʽʩʪʴ ʢʣʽʥʽʯʥʦʛʦ 

ʧʝʨʝʙʽʛʫ ʯʽʪʢʦ ʚʽʜʧʦʚʽʜʘʣʘ ʚʠʨʘʞʝʥʦʩʪʽ ʨʽʟʥʠʮʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʢʨʦʚʦʧʣʠʥʫ ʚ ʟʚʠʯʘʡʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʛʦʣʦʚʠ ʪʘ ʢʽʥʮʽʚʦʢ ʽ ʧʨʠ ʜʠʥʘʤʽʯʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʙʘʭ. ʇʦʢʨʘʱʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʦʧʣʠʥʫ ʚ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ, ʚ ʧʦʜʘʣʴʰʦʤʫ, ʨʝʛʨʝʩʦʤ 

ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ. ʇʨʠʯʦʤʫ, ʨʝʛʨʝʩ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʥʝʚʨʦʣʦʛʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ, ʧʦʯʠʥʘʚʩʷ ʯʝʨʝʟ ʜʝʷʢʠʡ ʪʝʨʤʽʥ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ ʧʦʢʨʘʱʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʦʧʣʠʥʫ. ʎʝʡ ʪʝʨʤʽʥ ʟʘʣʝʞʘʚ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɺ ʫʩʽʭ ʭʚʦʨʠʭ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʦʙôʻʤʥʦʛʦ ʢʨʦʚʦʧʣʠʥʫ ʚ ʍɸ ʚ 2 ʪʘ 

ʙʽʣʴʰʝ ʨʘʟʽʚ ʧʨʠ ʟʤʽʥʘʭ ʧʦʣʦʞʝʥʥʷ ʛʦʣʦʚʠ ʪʘ ʢʽʥʮʽʚʦʢ (72,01% ʭʚʦʨʠʭ, ʨ<0,05) ʘʙʦ ʢʨʠʪʠʯʥʝ 

ʟʥʠʞʝʥʥʷ ʦʙôʻʤʥʦʛʦ ʢʨʦʚʦʧʣʠʥʫ ʧʦ ʦʜʥʽʡ ʟ ʘʨʪʝʨʽʡ ʚ ʤʝʞʘʭ 10-12 ʩʤ3/100 ʛ./ʭʚ. (27,99% 
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ʭʚʦʨʠʭ, ʨ<0,05). ʊʨʠʚʘʣʝ ʧʦʧʝʨʝʜʥʻ ʢʦʥʩʝʨʚʘʪʠʚʥʝ ʣʽʢʫʚʘʥʥʷ ʥʝ ʚʽʜʟʥʘʯʘʣʦʩʷ ʝʬʝʢʪʦʤ, 

ʧʨʠʯʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʘʣʦ ʧʨʦʛʨʝʩʫʶʯʠʡ ʧʝʨʝʙʽʛ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʘʥʘʪʦʤʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʍɸ ʚ ʩʝʛʤʝʥʪʽ V1, ʭʚʦʨʠʭ ʨʦʟʧʦʜʽʣʝʥʦ ʪʘʢʠʤ ʯʠʥʦʤ:  

1) ʟʤʽʱʝʥʥʷ ʛʠʨʣʘ ʍɸ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 2 ʩʤ ʤʝʜʽʘʣʴʥʽʰʝ ʱʠʪʦ-ʰʠʡʥʦʛʦ ʩʪʚʦʣʘ (50,03% 

ʭʚʦʨʠʭ,  ʨ<0,05); 

2) ʚʽʜʭʦʜʞʝʥʥʷ ʟʘʛʘʣʴʥʠʤ, ʟ ʱʠʪʦ-ʰʠʡʥʠʤ, ʩʪʚʦʣʦʤ ʘʙʦ ʣʘʪʝʨʘʣʴʥʽʰʝ ʚʽʜ ʥʴʦʛʦ 

(17,01% ʭʚʦʨʠʭ, ʨ<0,05); 

3) ʣʽʚʘ ʍɸ ʚʽʜʭʦʜʠʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʜʫʛʠ ʘʦʨʪʠ (12,99% ʭʚʦʨʠʭ, ʨ<0,05); 

4) ʧʨʘʚʘ ʍɸ ʚʽʜʭʦʜʠʪʴ ʚʽʜ ʙʽʬʫʨʢʘʮʽʾ ʙʨʘʭʽʦʮʝʬʘʣʴʥʦʛʦ ʩʪʚʦʣʘ (16,9% ʭʚʦʨʠʭ, 
ʨ<0,05); 

5) ʧʨʘʚʘ ʍɸ ʚʽʜʭʦʜʠʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʧʨʘʚʦʾ ʩʦʥʥʦʾ ʘʨʪʝʨʽʾ (1,9% ʭʚʦʨʠʭ, ʨ<0,05); 

6) ʨʦʟʜʚʦʻʥʥʷ ʚʝʨʪʝʙʨʘʣʴʥʦʾ ʘʨʪʝʨʽʾ, ʧʨʠʯʦʤʫ ʦʜʥʘ ʟ ʥʠʭ ʚʽʜʭʦʜʠʪʴ ʚʽʜ ʱʠʪʦ-ʰʠʡʥʦʛʦ 

ʩʪʚʦʣʘ, ʘ ʜʨʫʛʘ ʚʽʜ ʩʦʥʥʦʾ ʘʨʪʝʨʽʾ (1,17% ʭʚʦʨʠʭ, ʨ<0,05). 

ʇʝʨʝʛʠʥʠ ʍɸ ʚʽʜʟʥʘʯʝʥʽ ʚ 12,01% ʭʚʦʨʠʭ (ʨ<0,05). ʋ 19,03% ʭʚʦʨʠʭ (ʨ<0,05) ʨʽʚʝʥʴ 

ʚʭʦʜʞʝʥʥʷ ʘʨʪʝʨʽʾ ʚ ʢʘʥʘʣ ʧʦʧʝʨʝʯʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʟʥʘʭʦʜʠʚʩʷ ʥʝ ʚ ʦʙʣʘʩʪʽ ʧʦʧʝʨʝʯʥʦʛʦ 

ʚʽʜʨʦʩʪʢʘ ʉ6, ʷʢ ʟʚʠʯʘʡʥʦ, ʘ ʚ ʦʙʣʘʩʪʽ ʧʦʧʝʨʝʯʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʉ5 ʘʙʦ ʉ4. 

ɺʠʩʥʦʚʢʠ: 

ʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʩʠʥʜʨʦʤʫ ʢʦʤʧʨʝʩʽʾ ʍɸ ʤʘʻ ʩʠʣʴʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʽʟ 

ʰʚʠʜʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʨʦʚʦʪʦʢʫ ʚ ʍɸ ʚ ʢʨʘʡʥʽʭ ʧʦʣʦʞʝʥʥʷʭ ʛʦʣʦʚʠ (r=0,81, 

ʨ<0,05); 

ʩʝʛʤʝʥʪ V1 ʤʘʻ ʚʠʩʦʢʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʘʥʘʪʦʤʽʯʥʦʾ ʙʫʜʦʚʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʚʧʣʠʚʫ ʤʽʦʪʝʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʢʦʤʧʨʝʩʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʨʝʙʪʦʚʘ ʘʨʪʝʨʽʷ, ʩʝʛʤʝʥʪ V1, ʜʦʧʣʝʨʦʛʨʘʬʽʷ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




