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СЕКЦИЯ 1. Информационные технологии 
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Saint-Petersburg Mining University 

Petrova A. I. 
student of Saint-Petersburg Mining University 

 
THE REVIEW OF MODERN  PLAT FORMS 

 FOR DISTANCE LEARNIN G 

 
Abstract. Nowadays the market of distance learning systems (DLS) has 

been developing rapidly: more and more new distance learning platforms with 

various features are coming to light.   

Within the distance learning system you can form a bank of educational 

resources such as videos, courses, quizzes, examinations, presentations. You 

can also use a feature of education quality control and perform the obtained 

knowledge checks giving quizzes and module tests [1]. 

Key words: distance learning; statistics; learning platform; content; 

education quality 

 

The article gives a review of five platforms for distance learning. 

1. iSpring Learn  

 

Features of iSpring Learn: 
¶ You can upload a vast number of courses, videos, 

presentations, module tests, and quizzes to this platform. 

¶ The opportunity to hold webinars and save them. 

¶ You can edit the courses using the iSpring Suite. It allows to 

create courses, quizzes, lectures, and presentations. 

¶ This platform allows to create a program for each learner, if 

necessary.  

¶ Using the iSpring Suite plug-in you can create a quiz and 

then upload it to iSpring Learn.  

¶ The learning course is available even offline, and there is 

also a mobile app that offers the access to all the learning materials. 

¶ iSpring Learn is available online. In order to create an 

educational web service you just need to register [1]. 
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2. WebTutor  

  

Features of the platform WebTutor: 

¶ There is an opportunity to put the learners into groups. 

¶ It includes the assessment of learners using electronic tests 

and tasks. 

¶ One of the main factors is holding webinars. 

¶ You can give points for the taken tests and courses, which 

contributes to the motivation towards learning. 

¶ The communication among the colleagues, and the learners 

of the courses may be exercised via chats. 

Disadvantages: complex interface of the system. An average 

specialist will not be able to administer the system [2].  

 

3. Mirapolis LMS  

 

Features of Mirapolis LMS:  

¶ Opportunity to upload a vast number of materials such as 

presentations, documents, lectures. 

¶ For a particular course you can put the leaning materials 

together in one program and give the access to the learners. This program 

may include lectures, presentations, and module tests. 

¶ There is special service to record webinars. 

¶ Mirapolis LMS contains the settings for creating tests. 

¶ There are different forms of learning. 

¶ In addition, there are tools for communication. 

Disadvantages: Among the disadvantages we should mention the 

lack of opportunity to create module tests [1], which makes it difficult to 

check the obtained knowledge. Therefore, using this platform is not quite 

useful for knowledge assessment. 

 

4. Teachbase 

  
Features of Teachbase:  

¶ You may upload to Teachbase the learning programs and 

courses that include presentations, videos, and lectures 

¶ On this platform you can set up the reports. It is very useful 

since you can view the statistics of the learnersô visits of the course, and 

monitor the amount of time spent for learning the material and taking the 

module tests. 
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¶ In includes an excellent plug-in for holding webinars during 

which you can show presentations and use the chat. 

¶ You can create presentations and attach text documents and 

videos to them. 

Disadvantages: One of the major disadvantages, to my mind, is 

system failures. This makes it inconvenient to work and use the platform 

[1-3]. 

 

5. Moodle 

  

Features of the platform: 
¶ You can upload text documents, books, lectures and 

presentations to Moodle. 

¶ This platform is aimed at active communication with the 

learners. Therefore, great attention is paid to chats, blogs and forums.  

¶ On the forum you can create discussions and exchange 

messages. 

¶ The DLS stores the portfolio of every user. You can analyze 

how much time the learner spent in the system and how much time 

he/she spent on taking quizzes and module tests. 

¶ Tool for creating electronic tests and surveys.   

¶ Perfect platform for webinars. 

Disadvantages: The main disadvantage is a rather complex 

interface. 

Moreover, you cannot divide the learners into groups. There is an 

opportunity of dividing in groups only within one course. 

 Nevertheless, Moodle is one the best free platforms for distance 

learning. The features of the system are slightly inferior to those of 

commercial programs [1-3]. It should be mentioned that any platform, 

chosen for the organization of distance learning, will have its pros and 

cons.  

Various learning platforms are useful for different purposes. 

Therefore, before choosing a particular platform you need to analyze the 

features of the chosen learning platforms [1,3]. 
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СЕКЦИЯ 2. Технические науки 
 

 

Анастасия Николаевна Коваленко 
ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ 

Денис Сергеевич Корельский 
ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ 

 ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ʉʅʀɾɽʅʀʖ ɺʓɹʈʆʉʆɺ  

ʋɻʆʃʔʅʆʁ ʀ ʇʆʈʆɼʅʆʁ ʇʓʃʀ  

ʋɻʃɽɼʆɹʓɺɸʖʑʀʍ ʇʈɽɼʇʈʀʗʊʀʁ 

 

ɺ ʂʫʟʙʘʩʩʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʦʢʦʣʦ ʦʜʥʦʡ ʪʨʝʪʠ ʦʩʥʦʚʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺʝʜʫʱʘʷ ʨʦʣʴ 

ʧʨʠʥʘʜʣʝʞʠʪ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ, ʘ ʝʛʦ ʦʩʥʦʚʘ - 

ʫʛʦʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ɿʘ ʜʝʩʷʪʠʣʝʪʠʷ ʨʘʟʚʠʪʠʷ ʫʛʦʣʴʥʦʡ 

ʦʪʨʘʩʣʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʦʰʣʦ ʩʠʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʫʛʣʝʜʦʙʳʯʠ, ʘ ʪʘʢʞʝ 

ʩʝʣʠʪʝʙʥʳʤʠ ʟʦʥʘʤʠ ʟʘ ʩʯʝʪ ʠʭ ʨʘʩʰʠʨʝʥʠʷ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʩʣʫʯʘʷʤ ʧʦʧʘʜʘʥʠʷ ʞʠʣʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ 

ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ʊʘʢʞʝ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʠ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʦʙʣʘʩʪʠ, ʯʪʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʦʩʪʫ 

ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʫʛʣʷ ʠ ʝʱʝ ʙʦʣʴʰʝʤʫ ʫʭʫʜʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʠʤʝʶʱʠʭ ʦʜʥʠ 

ʠʟ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʚ ʂʫʟʙʘʩʩʝ, ʘ ʪʘʢʞʝ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ: ʆʆʆ 

http://hrdocs.ru/poleznaya-informacziya/sovremennyie-platformyi-dlya-distanczionnogo-obucheniya-shirokij-vyibor,-bezgranichnyie-vozmozhnosti/
http://hrdocs.ru/poleznaya-informacziya/sovremennyie-platformyi-dlya-distanczionnogo-obucheniya-shirokij-vyibor,-bezgranichnyie-vozmozhnosti/
http://hrdocs.ru/poleznaya-informacziya/sovremennyie-platformyi-dlya-distanczionnogo-obucheniya-shirokij-vyibor,-bezgranichnyie-vozmozhnosti/
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çʋʯʘʩʪʦʢ ʂʦʢʩʦʚʳʡè; çɽʨʫʥʘʢʦʚʩʢʠʡ ʫʛʦʣʴʥʳʡ ʨʘʟʨʝʟè; ʆɸʆ çʋʂ 

çʂʫʟʙʘʩʩʨʘʟʨʝʟʫʛʦʣʴè çʂʝʜʨʦʚʩʢʠʡ ʫʛʦʣʴʥʳʡ ʨʘʟʨʝʟè. 

ʀʟʫʯʠʚ ʦʧʳʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʘʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

1. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦʙʣʘʩʪʠ ʧʨʦʞʠʚʘʝʪ ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ cʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ ʨʘʟʣʠʯʥʳʭ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ 

ʨʘʟʨʝʟʦʚ. 

2. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ cʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ 

ʧʨʦʚʦʜʠʣʦʩʴ ʙʝʟ ʫʯʝʪʘ ʦʮʝʥʢʠ ʤʝʜʠʮʠʥʩʢʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

3. ʅʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʩ ʦʧʘʩʥʳʤʠ 

ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʫʨʦʚʥʷʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ: ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʦʚʟʨʳʚʥʳʭ ʠ ʜʦʙʳʚʘʶʱʠʭ 

ʨʘʙʦʪ, ʚʳʚʝʪʨʠʚʘʥʠʷ ʦʪʚʘʣʦʚ, ʜʚʠʞʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʘʚʪʦʜʦʨʦʛʘʤ ʠ ʪ.ʜ. ʇʨʠʨʦʜʘ ʠʩʪʦʯʥʠʢʦʚ ʚʳʙʨʦʩʦʚ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ ʜʦʙʳʯʝ ʫʛʣʷ ʤʥʦʛʦʦʙʨʘʟʥʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

[2]. 

ʊʘʢ ʢʘʢ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʘ ʜʦʙʳʯʘ ʫʛʣʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʚ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʦʪʤʝʯʘʝʪʩʷ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʧʦʚʳʰʝʥ ʨʠʩʢ ʩʤʝʨʪʥʦʩʪʠ. 

ɺ ʨʘʙʦʪʝ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʩʝʣʝ ɹʦʣʴʰʘʷ ʊʘʣʜʘ 

(ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʙʣʠʟʠ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝ 

çʊʘʣʜʠʥʩʢʠʡ ʫʛʦʣʴʥʳʡ ʨʘʟʨʝʟè - ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʨʘʟʨʝʟʦʚ 

ʂʫʟʙʘʩʩʘ) ʩ ʨʘʡʦʥʦʤ ʠ ʦʙʣʘʩʪʴʶ. ʇʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʙʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʫ ʞʠʪʝʣʝʡ ʩʝʣʘ ʩʪʘʙʠʣʴʥʦ ʧʨʝʚʳʰʘʝʪ 

ʧʦʢʘʟʘʪʝʣʴ ʨʘʡʦʥʘ ʚ 2 ʨʘʟʘ ʠ ʧʦʢʘʟʘʪʝʣʴ ʦʙʣʘʩʪʠ ʚ 1,5 ʨʘʟʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʚ ʩʝʣʝ ɹʦʣʴʰʘʷ ʊʘʣʜʘ ʠ ʇʨʦʢʦʧʴʝʚʩʢʦʤ ʨʘʡʦʥʝ ʪʘʢʞʝ ʠʤʝʣʠ 

ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ. ʊʦ ʝʩʪʴ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʳʙʨʦʩʳ 

ʜʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʩʝʣʘ ɹʦʣʴʰʘʷ ʊʘʣʜʘ ʠ ʇʨʦʢʦʧʴʝʚʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʠ ʚ ʩʣʝʜʩʪʚʠʠ ʥʘ ʟʜʦʨʦʚʴʝ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. ɺ ʧʨʦʛʨʘʤʤʝ 

ʋʇʈɿɸ "ʕʢʦʣʦʛ" ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʳʙʨʦʩʦʚ 

ʦʪ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ 

çʊʘʣʜʠʥʩʢʠʡ ʫʛʦʣʴʥʳʡ ʨʘʟʨʝʟè, ʛʜʝ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ, ʯʪʦ 
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ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ, ʚʳʜʝʣʝʥʥʳʡ ʢʨʘʩʥʳʤ ʢʦʥʪʫʨʦʤ, ʧʦʣʥʦʩʪʴʶ 

ʥʘʭʦʜʠʪʩʷ ʚ ʘʨʝʘʣʝ ʟʘʛʨʷʟʥʝʥʠʷ (ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʳʙʨʦʩʦʚ ʦʪ ʧʨʝʜʧʨʠʷʪʠʷ  

çʊʘʣʜʠʥʩʢʠʡ ʫʛʦʣʴʥʳʡ ʨʘʟʨʝʟè 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ 

ʧʨʦʮʝʥʪ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʫʛʦʣʴʥʫʶ ʠ 

ʧʦʨʦʜʥʫʶ ʧʳʣʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʧʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʜʦʨʦʛʘʤ ʨʘʟʨʝʟʦʚ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʫ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ.  

ʊʘʢʞʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ, ʧʦʢʨʳʚʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦʨʦʛʠ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʦʧʳʪʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʩʦʩʪʘʚʣʷʝʪ 20 

ʤʠʢʨʦʥ, ʥʦ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʯʘʩʪʠʮʳ ʤʝʥʴʰʝ 10 ʤʠʢʨʦʥ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ (ʈʠʩʫʥʦʢ 2). 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ 

ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ [4]. 
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ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ  

ʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ  

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ ʚʣʠʷʝʪ 

ʩʤʘʯʠʚʘʝʤʦʩʪʴ ʫʛʦʣʴʥʦʡ ʧʳʣʠ [1]. ʇʨʠ ʵʪʦʤ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʘ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ - ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ. ʇʨʦʚʝʜʷ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʨʦʰʝʥʠʝ 

ʫʛʦʣʴʥʦʡ ʧʳʣʠ ʚʦʜʦʡ ʥʝʵʬʬʝʢʪʠʚʥʦ, ʪʘʢ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ 

ʚʣʘʛʦʝʤʢʦʩʪʠ ʩʦʩʪʘʚʠʣ 35,2%, ʯʪʦ ʥʝʨʘʮʠʦʥʘʣʴʥʦ, ʪʘʢ ʢʘʢ 

ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʫʛʣʷ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʥʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʥʝʨʘʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ, ʢʘʢ 

ʧʨʠʨʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ, ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚ ʧʦʠʩʢʝ ʠʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ 

ʚʦʟʜʫʭ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʥʝʢʦʪʦʨʳʝ ʠʩʪʦʯʥʠʢʠ ʣʠʪʝʨʘʪʫʨʳ, ʤʳ 

ʩʜʝʣʘʣʠ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʠʤʠʯʝʩʢʠʝ 

ʨʘʩʪʚʦʨʳ ʇɸɺ. ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ 

ʟʘʚʠʩʠʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʦʜʝ ʦʜʥʠʭ ʚʝʱʝʩʪʚ 

ʚʝʣʠʯʠʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʩʥʠʞʘʝʪʩʷ, ʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʨʫʛʠʭ ï ʚʦʟʨʘʩʪʘʝʪ. ɺ ʢʘʯʝʩʪʚʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ, ʧʨʠʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ɽʨʟʠʥʳʤ ɸ.ʍ [1]. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʘʨʘʤʝʪʨ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʥʘʪʷʞʝʥʠʷ ʩʥʠʞʘʝʪʩʷ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 
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ʢʦʥʮʝʥʪʨʘʮʠʠ ʇɸɺ ʩ 0,025 % ʜʦ 0,05 %. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʠ ʦʨʦʰʝʥʠʠ ʨʘʩʪʚʦʨʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʫʢʘʟʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ 

ʦʧʪʠʤʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʇɸɺ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ 

ʚʳʛʦʜʥʘ, ʘ ʤʝʥʴʰʘʷ ï ʥʝʵʬʬʝʢʪʠʚʥʘ ʜʣʷ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ. ʊʘʢʞʝ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʠʜʳ ʇɸɺ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʥʝ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ [3]: 

1. ὔὥὖὕ  (ʊʨʠʧʦʣʠʬʦʩʬʘʪ ʥʘʪʨʠʷ ʙʝʟʚʨʝʜʝʥ ʜʣʷ 

ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ ʥʝʪʦʢʩʠʯʝʥ); 

2. NaCl (ʥʠʢʘʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʠʩʪʝʤʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ); 

3. ʕʣʴʬʦʨ-ʄ (ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʙʠʦʨʘʟʣʘʛʘʝʤʦʩʪʴ, ʥʦ 

ʩʣʦʞʥʳʡ ʩʦʩʪʘʚ ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ); 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʢ: 

ʘʩʪʤʘ, ʘʩʪʤʘʪʠʯʝʩʢʠʡ ʩʪʘʪʫʩ, ʭʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ, ʵʤʬʠʟʝʤʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʷʪʩʷ ʥʘ 31,3% ʯʝʣʦʚʝʢ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʧʝʨʝʩʤʦʪʨʘ ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʉʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʦʨʦʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʦʨʦʛ ʨʘʟʨʝʟʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʨʘʩʪʚʦʨʦʚ ʇɸɺ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 0.025% ʜʦ 0.05%. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨ r

1. ɽʨʟʠʥ ɸ.ʍ. // ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ çʇʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ ʧʨʠ ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʫʛʦʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚè - 

ʉʇʙ: 2015 ï ʉ.148 

2. ʂʦʚʘʣʝʥʢʦ ɸ.ʅ. ʇʨʠʤʝʥʝʥʠʝ ʇʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʥʘ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʘʚʘʨʠʡʥʦʩʪʠ ʠ ʚʳʙʨʦʩʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ // ʉʙʦʨʥʠʢ 

ʪʝʟʠʩʦʚ ʨʘʙʦʪ ʫʯʘʩʪʥʠʢʦʚ XIII ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʤʦʣʦʜʝʞʥʦʛʦ ʬʦʨʫʤʘ ʧʦ 

ʧʨʦʙʣʝʤʘʤ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʵʢʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ çʖʅʕʂʆ-2015è. ï ʅʉ çʀʅʊɽɻʈɸʎʀʗè, 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ɼʫʤʘ ʌʉ ʈʌ, ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ, ʈʆʉʂʆʉʄʆʉ, 

ʄʠʥʪʨʘʥʩ ʈʦʩʩʠʠ, ʄʠʥʩʝʣʴʭʦʟ ʈʦʩʩʠʠ - ʄ:2015 ïʉ.203-204 

3. ʇʣʝʪʥʝʚ ʄ.ʖ. // çʇʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʠ 

ʢʦʤʧʦʟʠʮʠʠè// ʄ: ʂʣʘʚʝʣʴ, 2002ð ʉ.768 

4. ʉʠʜʦʨʦʚ ʈ.ɺ., ʉʘʤʦʭʠʥ ʉ.ɺ. // ʇʨʦʝʢʪ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʦʙʝʩʧʳʣʠʚʘʥʠʷ ʠ ʧʳʣʝʚʟʨʳʚʦʟʘʱʠʪʳ ï ʂʝʤʝʨʦʚʦ: 2015 ï ʉ. 62. 
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Шамайлова Полина Евгеньевна 
ʩʪʫʜʝʥʪʢʘ ʛʨʫʧʧʳ ʄʎ-18 ʢʘʬʝʜʨʳ ʤʝʪʘʣʣʫʨʛʠʠ  

Куртенков Роман Владимирович 
ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʤʝʪʘʣʣʫʨʛʠʠ  

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ɺʆɿʄʆɾʅʆʉʊʔ ʈɸʉʐʀʈɽʅʀʗ ʉʓʈʔɽɺʆʁ ɹɸɿʓ 

ʇʈʆʀɿɺʆɼʉʊɺɸ ɻʃʀʅʆɿɽʄɸ ɿɸ ʉʏɽʊ ɺʆɺʃɽʏɽʅʀʗ 

ʂɸʆʃʀʅʆɺʓʍ ʈʋɼ 

 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʛʣʠʥʦʟʝʤʘ 

ʦʙʫʩʣʦʚʣʝʥʘ ʙʫʨʥʳʤ ʨʦʩʪʦʤ ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʣʶʤʠʥʠʷ. 

ʇʦ ʤʘʩʰʪʘʙʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʶ ʘʣʶʤʠʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʜʨʫʛʠʭ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʮʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʠ ʙʦʣʴʰʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʚ ʧʨʠʨʦʜʝ [1]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʣʠʥʦʟʝʤʘ ʩʣʫʞʠʪ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʙʦʢʩʠʪ, ʢʦʪʦʨʳʡ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʩʧʦʩʦʙʦʤ 

ɹʘʡʝʨʘ. ʀʟʚʝʩʪʥʳʝ ʙʦʢʩʠʪʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ 

ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ, ʘ ʢʘʯʝʩʪʚʦ ʙʦʢʩʠʪʦʚ ʩʥʠʞʘʝʪʩʷ. ɺ ʪʦʞʝ ʚʨʝʤʷ 

ʧʦʪʨʝʙʣʝʥʠʝ ʘʣʶʤʠʥʠʷ ʚ ʤʠʨʝ ʨʘʩʪʝʪ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʥʪʝʨʝʩ ʢ 

ʧʦʠʩʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʛʣʠʥʦʟʝʤʘ ʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʧʝʨʝʨʘʙʦʪʢʠ ʥʠʟʢʦʩʦʨʪʥʳʭ ʘʣʶʤʠʥʠʡʩʦʜʝʨʞʘʱʠʭ ʨʫʜ ʥʘ ʛʣʠʥʦʟʝʤ 

ʠ ʧʦʧʫʪʥʫʶ ʧʨʦʜʫʢʮʠʶ. 

ʆʙʰʠʨʥʳʝ ʟʘʧʘʩʳ ʥʠʟʢʦʩʦʨʪʥʳʭ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʘʣʶʤʠʥʠʡʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʣʠʥʦʟʝʤʘ, 

ʪʘʢʠʝ ʢʘʢ ʚʘʩʦʢʦʢʨʝʤʥʠʩʪʳʝ ʙʦʢʩʠʪʳ, ʢʘʦʣʠʥ, ʘʥʦʨʪʦʟʠʪ ʠ ʟʦʣʴʥʘʷ 

ʧʳʣʴ [2-5], ʜʝʣʘʝʪ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʳʨʴʷ ʜʦʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʣʠʥʦʟʝʤʘ. ʉʨʝʜʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ, ʢʘʦʣʠʥʳ, 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʭʠʤʠʢʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʙʦʢʩʠʪʦʚ. ʆʥʠ ʩʦʩʪʦʷʪ ʚ 

ʦʩʥʦʚʥʦʤ ʠʟ ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʩʦ ʩʣʝʜʘʤʠ ʦʢʩʠʜʘ 

ʞʝʣʝʟʘ ʠ ʦʢʩʠʜʦʚ ʱʝʣʦʯʥʳʭ ʤʝʪʘʣʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʝ 

ʘʣʶʤʠʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 23-40 % [6].  

ʂʘʦʣʠʥ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʤʫ 

ʩʦʜʝʨʞʘʥʠʶ ʘʣʶʤʠʥʠʷ, ʥʠʟʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʞʝʣʝʟʘ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʩʷ ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʣʠʥʦʟʝʤʘ ʙʝʟ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʝʛʦ ʦʙʦʛʘʱʝʥʠʶ. ʅʘ ʧʨʘʢʪʠʢʝ 

ʠʟʚʝʩʪʥʦ ʜʚʘ ʩʧʦʩʦʙʘ ʠʟʚʣʝʯʝʥʠʷ ʘʣʶʤʠʥʠʷ ʠʭ ʢʘʦʣʠʥʠʪʦʚʳʭ ʨʫʜ:  
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1. ʢʠʩʣʦʪʥʳʡ ʤʝʪʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʘʦʣʠʥʦʚʦʝ ʩʳʨʴʝ ʧʦʩʣʝ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʦʙʞʠʛʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʝʣʝʢʪʠʚʥʦʤʫ 

ʚʳʱʝʣʘʯʠʚʘʥʠʶ ʩʝʨʥʦʡ, ʩʦʣʷʥʦʡ ʠʣʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʘʤʠ [7].  

2. ʱʝʣʦʯʥʦʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʧʝʢʘʥʠʝ 

ʢʘʦʣʠʥʦʚʦʛʦ ʩʳʨʴʷ ʩ ʠʟʚʝʩʪʥʷʢʦʤ ʠʣʠ ʩʤʝʩʴʶ ʩʦʜʳ ʠ ʠʟʚʝʩʪʥʷʢʘ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʱʝʣʘʯʠʚʘʥʠʝʤ ʨʘʟʙʘʚʣʝʥʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ 

ʱʝʣʦʯʠ ʠʣʠ ʚʦʜʦʡ [6]. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʠʷ ʚ ʩʳʨʴʝ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʩʧʝʢʘʥʠʷ ʩ ʠʟʚʝʩʪʥʷʢʦʤ (ʜʣʷ 

ʩʚʷʟʳʚʘʥʠʷ ʜʠʦʢʩʠʜʘ ʚ ʜʚʫʭʢʘʣʴʮʠʝʚʳʡ ʩʠʣʠʢʘʪ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʳʱʝʣʘʯʠʚʘʥʠʝʤ ʩʧʝʢʘ ʩʦʜʦʚʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʜʣʷ ʧʝʨʝʚʦʜʘ 

ʘʣʶʤʠʥʠʷ ʚ ʨʘʩʪʚʦʨ [6].  

ʍʠʤʠʟʤ ʧʨʦʮʝʩʩʘ ʩʧʝʢʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ 

ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʢʮʠʷʤʠ:  

- ʩʚʷʟʳʚʘʥʠʝ ʢʨʝʤʥʝʟʝʤʘ ʚ ɓ-ʬʦʨʤʫ ʦʨʪʦʩʠʣʠʢʘʪʘ ʢʘʣʴʮʠʷ: 

SiO2+2CaOŸɓ-2CaOĀSiO2 

- ʨʘʟʨʫʰʝʥʠʝ ʤʫʣʣʠʪʘ:   

3Al2O3Ā2SiO2+4CaOŸ2ɓ-2CaOĀSiO2+3Al2O3 

- ʧʝʨʝʭʦʜ ʛʣʠʥʦʟʝʤʘ ʚ ʠʟʚʣʝʢʘʝʤʫʶ ʬʦʨʤʫ: 

Al 2O3+CaO Ÿ CaOĀAl2O3 ʠ 7Al2O3+12CaO Ÿ 12CaOĀ7Al2O3 

- ʩʚʷʟʳʚʘʥʠʝ ʦʢʩʠʜʘ ʞʝʣʝʟʘ: Fe2O3+CaO Ÿ CaOĀFe2O3  

ʇʦʩʣʝʜʫʶʱʝʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ, ʩʧʝʢʦʚ ʨʘʟʙʘʚʣʝʥʥʳʤ 

ʨʘʩʪʚʦʨʦʤ ʩʦʜʳ ʧʨʦʪʝʢʘʝʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʨʝʘʢʮʠʷʤ: 

12CaOĀ7Al2O3+12Na2CO3+5H2O Ÿ 

14NaAlO2+12CaCO3+10NaOH 

CaOĀAl2O3+Na2CO3Ÿ2NaAlO2+CaCO3 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʣʶʤʠʥʠʡ ʚ ʬʦʨʤʝ ʘʣʶʤʠʥʘʪʘ ʥʘʪʨʠʷ 

ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʩʪʚʦʨ, ʘ ʜʚʫʦʢʠʩʴ ʢʨʝʤʥʠʷ, ʠʟʚʝʩʪʴ ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ 

ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʩʧʝʢʝ ʦʩʪʘʶʪʩʷ ʚ 

ʚʠʜʝ ʪʚʝʨʜʦʛʦ ʦʩʘʜʢʘ (ʢʘʦʣʠʥʦʚʦʛʦ ʰʣʘʤʘ). 

ɸʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʘʦʣʠʥʘ ʤʝʪʦʜʦʤ 

ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʨʘʟʮʳ ʢʘʦʣʠʥʦʚ 

ʩʦʩʪʦʷʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʦʢʩʠʜʦʚ SiO2 ʠ Al2O3 (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʘʦʣʠʥʦʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 
ʂʘʦʣʠʥʳ ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, % 

SiO2 Al 2O3 Fe2O3 TiO2 CaO Na2O K2O P2O5 MgO ʜʨʫʛʠʝ ʧʧʧ 

ʀʂ 52,2 31,9 1,40 0,58 0,59 0,15 0,15 0,06 0,53 0,07 13,00 

ɹʃʂʇ2 55,19 34,74 2,80 4,27 0,39 0,36 1,19 0,08 0,76 0,22 12,60 

ɹʃʂʇʉ1 46,77 33,74 1,65 3,22 0,17 0,44 0,41 0,05 0,38 0,26 12,91 

ɹʃʂʇʉ2 48,61 33,47 1,61 3,20 0,16 0,22 0,43 0,05 0,34 0,49 11,8 

ɹʃʂʇʉ3 50,31 32,87 1,59 3,18 0,15 0,25 0,39 0,04 0,36 0,08 10,76 

ɹʃʂʇʉ,3ɹ 53,12 31,94 1,53 3,12 0,12 0,25 0,40 0,04 0,34 0,12 9,02 
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ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʝʥʪʛʝʥʦʬʣʫʦʨʠʩʮʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ Al2O3 ʚ ʢʘʦʣʠʥʘʭ ʨʘʟʣʠʯʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 31,17 ʜʦ 34,74 %, ʯʪʦ 

ʜʝʣʘʝʪ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʘʣʶʤʠʥʠʡʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʣʠʥʦʟʝʤʘ ʠ 

ʧʦʧʫʪʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʯʝʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. 

ɻʨʘʬʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʦʙʨʘʟʮʦʚ 

ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʨʘʟʮʳ ʩʦʩʪʦʷʪ ʚ ʦʩʥʦʚʥʦʤ 

ʠʟ ʢʘʦʣʠʥʠʪʦʚʦʛʦ ʤʠʥʝʨʘʣʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʠ 

ʢʚʘʨʮʘ.  

 

 
ƺ ʂʘʦʣʠʥʠʪ, ǒ ʂʚʘʨʮ 

ʘ) 

 
ʙ) 

 
ʈʠʩʫʥʦʢ 1 - ʈʝʥʪʛʝʥʦʬʘʟʦʚʳʡ 

ʘʥʘʣʠʟ ʢʘʦʣʠʥʦʚʦʡ ʨʫʜʳ ʨʘʟʣʠʯʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ:  

1 ï ʀʂ; 2 ï ɹʃʂʇ2; 3 ï 

ɹʃʂʇʉ.3ɹ; 4 ï ɹʃʂʇʉ.3; 5 ï 

ɹʃʂʇʉ.2; 6 ï ɹʃʂʇʉ.1 

 ʈʠʩʫʥʦʢ 2 - ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-

ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʘʦʣʠʥʦʚ:  

ʘ) ʤʝʩʪʦʨʦʞʜʝʥʠʝ ɹʃʂʇ2;  

ʙ) ʤʝʩʪʦʨʦʞʜʝʥʠʝ ɹʃʂʇʉ2 

 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʘʦʣʠʥʦʚʦʡ ʨʫʜʳ, 

ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʥʝʢʦʪʦʨʳʭ ʨʫʜ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2, 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ (350-600Áʉ) ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʪʘʜʠʷ ʧʦʪʝʨʠ ʤʘʩʩʳ, ʘ ʚ ʠʥʪʝʨʚʘʣʝ 519.75- 535.79ÁC 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʥʜʦʪʝʨʤʠʯʝʩʢʠʡ ʧʠʢ ʠ ʧʠʢ ʩʠʛʥʘʣʘ ʤʘʩʩʳ, ʯʪʦ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʫʜʘʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦʡ ʚʦʜʳ ʠʟ ʢʘʦʣʠʥʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʘʙʣʶʜʘʝʪʩʷ ʦʩʪʨʳʡ ʵʢʟʦʪʝʨʤʠʯʝʩʢʠʡ ʧʠʢ ʚ ʜʠʘʧʘʟʦʥʝ 938.47- 

981.30Áʉ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʬʘʟʦʚʦʤʫ ʧʨʝʚʨʘʱʝʥʠʶ ʠʟ 

ʤʝʪʘʢʘʦʣʠʥʠʪʘ ʚ Al-Si ʰʧʠʥʝʣʴ ʠʣʠ ʩʤʝʩʴ ɔ-ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ, 

ʘʤʦʨʬʥʦʛʦ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ ʠ ʤʫʣʣʠʪʘ. 

ɺʳʚʦʜʳ: 

1. ʉʦʚʨʝʤʝʥʥʳʝ ʜʦʙʳʯʘ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʢʘʦʣʠʥʦʚʦʛʦ ʩʳʨʴʷ 

ʠʤʝʶʪ ʩʣʦʞʠʚʰʫʶʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʙʝʩʧʝʯʝʥʳ ʩʳʨʴʝʚʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʢ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʛʣʠʥʦʟʝʤʘ ʠ ʧʦʧʫʪʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

2. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʨʝʛʠʦʥʘ ʟʘʣʝʛʘʥʠʷ ʢʘʦʣʠʥʦʚʳʝ ʨʫʜʳ 

ʦʙʣʘʜʘʶʪ ʦʜʥʦʪʠʧʥʳʤ ʭʠʤʠʢʦʤʠʥʝʨʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ ʩ ʚʝʩʴʤʘ 

ʧʦʩʪʦʷʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʤʠʥʝʨʘʣʦʚ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʪʝʭʥʦʣʦʛʠʶ 

ʧʝʨʝʨʘʙʦʪʢʠ ʪʘʢʠʭ ʨʫʜ ʥʘ ʛʣʠʥʦʟʝʤ ʠ ʧʦʧʫʪʥʳʝ ʧʨʦʜʫʢʪʳ. 

3. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʘʠʙʦʣʝʝ ʦʩʚʦʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʢʘʦʣʠʥʦʚʦʛʦ ʩʳʨʴʷ ʷʚʣʷʶʪʩʷ ʩʧʦʩʦʙʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʩʧʝʢʘʥʠʠ 3- ʠʣʠ 2-ʢʦʤʧʦʥʝʥʪʥʳʭ ʰʠʭʪ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʳʱʝʣʘʯʠʚʘʥʠʝʤ ʩʧʝʢʦʚ, ʧʨʠ ʵʪʦʤ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ ʩʧʦʩʦʙʘ 

ʧʝʨʝʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʩʳʨʴʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʤʤʦʡ ʝʛʦ ʭʠʤʠʢʦ-

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

 
ʃʠʪʝʨʘʪʫʨʘ 
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СЕКЦИЯ 3. Науки о Земле 
 

 

Заманова Айсель Сабир кызы 
ʩʪʫʜʝʥʪʢʘ 2 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ 

Денис Сергеевич Корельский 
ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ɹʀʆʈɽʄɽɼʀɸʎʀʗ ʅɽʌʊɽɿɸɻʈʗɿʅɽʅʅʆʁ ʇʆʏɺʓ 

ʆʊʍʆɼɸʄʀ ʇʀɺʆɺɸʈɽʅʅʆʁ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʩʪʨʘʥʘʭ ʷʚʣʷʝʪʩʷ ʥʝʬʪʴ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ. ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʟʝʤʝʣʴ ʚʥʦʩʷʪ 

ʧʦʠʩʢʦʚʳʝ ʠ ʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ, ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ, ʦʙʲʝʢʪʳ 

ʥʝʬʪʷʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨ. ʆʙʣʘʜʘʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʪʦʢʩʠʯʥʦʩʪʠ, ʥʝʬʪʴ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʚʩʝʡ ʙʠʦʩʬʝʨʳ. ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʥʝʬʪʴʶ ʧʨʠʚʦʜʠʪ 

ʢ ʛʣʫʙʦʢʦʤʫ ʠʟʤʝʥʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʯʚʳ ð ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ 

ʟʝʤʝʣʴ ʠ ʚʦʚʣʝʯʝʥʠʝ ʠʭ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ 

ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʣʠʢʚʠʜʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʟʘʛʨʷʟʥʝʥʠʡ ʧʦʯʚ ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʡ, ʪʝʨʤʠʯʝʩʢʠʡ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʡ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ. ʅʠ ʦʜʠʥ ʠʟ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ 



18 
 

ʥʝ ʫʥʠʚʝʨʩʘʣʝʥ, ʧʦʵʪʦʤʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ 

ʠʭ ʩʦʚʤʝʱʝʥʠʠ, ʚʥʝʜʨʷʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ. 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʵʢʦʣʦʛʠʯʥʦʩʪʴʶ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴʶ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ. ɹʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʤʝʭʘʥʠʟʤʘʭ ʩʘʤʦʦʯʠʱʝʥʠʷ ʧʦʯʚʳ ʦʪ ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʧʨʠ ʫʯʘʩʪʠʠ 

ʚʩʝʭ ʚʠʜʦʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʩʪʨʫʢʪʫʨʫ 

ʙʠʦʮʝʥʦʟʘ. ɹʠʦʨʝʤʝʜʠʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ. ʄʝʪʦʜ 

ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʦʩʥʦʚʘʥ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʘʟʣʘʛʘʪʴ ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʝʬʪʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ 

ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʝʬʪʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʢʘʟʳʚʘʝʪ 

ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʝʥʥʫʶ ʙʠʦʪʫ, ʪʘʢ ʢʘʢ ʷʚʣʷʝʪʩʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 

ʩʦʜʝʨʞʠʪ ʚʝʱʝʩʪʚʘ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʙʠʣʴʥʦʝ ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ, ʢʦʪʦʨʦʝ 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʘʭ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʩʪʨʳʤ 

ʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʥʝʬʪʠ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. ʂ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʘʤ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʥʠʟʢʘʷ 

ʩʢʦʨʦʩʪʴ ʙʠʦʜʝʛʨʘʜʘʮʠʠ ʪʦʢʩʠʢʘʥʪʦʚ ʧʨʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. 

ʊʝʭʥʦʣʦʛʠʶ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

in situ ʠ ex situ. ʊʝʭʥʦʣʦʛʠʠ ex situ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʠʟʚʣʝʯʝʥʠʝ 

ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ, ʧʝʨʝʤʝʱʝʥʠʝ ʝʝ ʥʘ ʧʣʦʱʘʜʢʠ 

ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ, ʦʯʠʩʪʢʫ ʚ ʙʠʦʨʝʘʢʪʦʨʘʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʘʵʨʦʙʥʳʭ ʠʣʠ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʩʠʣʫ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ ʤʝʪʦʜʳ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ex situ, ʘ ʠʤʝʥʥʦ 

ʪʝʭʥʦʣʦʛʠʷ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʣʦʱʘʜʢʘʭ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ex situ, ʤʝʪʦʜʳ in situ ʥʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʠʟʲʷʪʠʝ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʛʨʫʥʪʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʦʙʨʘʙʦʪʢʫ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʫʯʘʩʪʢʝ 

ʟʘʛʨʷʟʥʝʥʠʷ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʚʳʜʝʣʷʝʪ ʜʚʘ ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʜʦʛʝʥʥʳʭ ʠʣʠ ʠʥʪʨʦʜʫʮʠʨʫʝʤʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʤʝʩʪʘʭ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʝʨʚʳʡ ʥʘʟʳʚʘʝʪʩʷ 

ʵʥʜʦʛʝʥʥʦʡ ʙʠʦʨʝʤʝʜʠʘʮʠʝʡ ʠʣʠ ʙʠʦʩʪʠʤʫʣʷʮʠʝʡ (intrinsic 

bioremediation) ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʢʪʠʚʘʮʠʶ ʘʙʦʨʠʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʢʦʥʢʨʝʪʥʳʤ ʫʩʣʦʚʠʷʤ ʜʘʥʥʦʡ 

ʟʘʛʨʷʟʥʸʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʚʥʝʩʝʥʠʠ 
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ʘʢʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚïʜʝʩʪʨʫʢʪʦʨʦʚ ʚ ʤʝʩʪʘ ʟʘʛʨʷʟʥʝʥʠʷ ʠ 

ʥʘʟʳʚʘʝʪʩʷ ʙʠʦʘʫʛʤʝʥʪʘʮʠʝʡ (bioaugmentation). ɹʠʦʘʫʛʤʝʥʪʘʮʠʷ 

ʯʘʩʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʥʪʨʦʜʫʢʮʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ ʚ 

ʩʦʩʪʘʚʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʘʫʛʤʝʥʪʘʮʠʠ, ʤʦʛʫʪ ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʠʟ ʟʘʛʨʷʟʥʝʥʥʦʡ 

ʧʦʯʚʳ, ʧʦʣʫʯʝʥʳ ʠʟ ʢʦʣʣʝʢʮʠʡ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʥʘ 

ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʣʘʛʘʪʴ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʠʣʠ ʛʝʥʝʪʠʯʝʩʢʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ. 

 ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʘʙʦʨʠʛʝʥʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʙʳʩʪʨʝʝ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʟʘʛʨʷʟʥʝʥʥʦʡ 

ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ. ʋʚʝʣʠʯʝʥʠʝ ʙʠʦʤʘʩʩʳ ʘʙʦʨʠʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʝʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʸʤ ʚʥʝʩʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʫʜʦʙʨʝʥʠʡ, ʘʵʨʘʮʠʠ ʠ 

ʫʚʣʘʞʥʝʥʠʷ.  

ʆʪʭʦʜʳ ʧʠʚʦʚʘʨʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʩ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ. 

ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʚʦʚʘʨʝʥʠʷ, ʜʦ 85%, 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʪʨʘʙʦʪʘʥʥʦʝ ʟʝʨʥʦ ð ʧʠʚʥʫʶ ʜʨʦʙʠʥʫ. ʆʩʪʘʣʴʥʳʝ 

15% ʦʪʭʦʜʦʚ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ 

ʦʪʨʘʙʦʪʘʥʥʳʡ ʢʠʟʝʣʴʛʫʨ, ʦʩʪʘʪʦʯʥʳʝ ʜʨʦʞʞʠ, ʩʦʣʦʜʦʚʳʝ ʨʦʩʪʢʠ 

ʠ ʧʨ. ʇʠʚʥʘʷ ʜʨʦʙʠʥʘ ʦʙʨʘʟʫʝʪʩʷ ʢʘʢ ʧʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ ʧʨʠ 

ʚʳʨʘʙʦʪʢʝ ʩʫʩʣʘ ʠʟ ʷʯʤʝʥʷ ʠ ʩʦʣʦʜʘ. ʊʚʝʨʜʘʷ ʬʘʟʘ ʜʨʦʙʠʥʳ 

ʩʦʜʝʨʞʠʪ ʦʙʦʣʦʯʢʫ ʠ ʥʝʨʘʩʪʚʦʨʠʤʫʶ ʯʘʩʪʴ ʟʝʨʥʘ, ʞʠʜʢʘʷ ï 

ʙʝʟʘʟʦʪʠʩʪʳʝ ʵʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʞʠʨʳ ʠ ʙʝʣʢʠ, ʚʭʦʜʷʱʠʝ ʚ 

ʩʦʩʪʘʚ ʟʝʨʥʘ.   

ʆʪʨʘʙʦʪʘʥʥʳʡ ʢʠʟʝʣʴʛʫʨ ʩʦʜʝʨʞʠʪ ʜʠʘʪʦʤʠʪ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʚʝʱʝʩʪʚʘ, ʦʩʝʚʰʠʝ ʥʘ ʥʝʤ ʚ ʧʨʦʮʝʩʩʝ ʬʠʣʴʪʨʘʮʠʠ ʧʠʚʘ. ɼʠʘʪʦʤʠʪ 

ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʦʢʩʠʜʘ ʢʨʝʤʥʠʷ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʘʤʦʨʬʥʦʡ ʬʦʨʤʝ. ʆʨʛʘʥʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʢʠʟʝʣʴʛʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʨʘʩʪʚʦʨʠʤʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʩʦʣʦʜʘ ʠ ʥʝʩʦʣʦʞʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʣʝʪʢʘʤʠ ʧʠʚʥʳʭ 

ʜʨʦʞʞʝʡ, ʙʝʣʢʘʤʠ, ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ ʧʦʣʠʤʝʨʘʤʠ ʛʣʶʢʦʟʳ ʠ 

ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ 

ʫʪʠʣʠʟʘʮʠʠ ʵʪʠʭ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʨʤʘ ʠʣʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 

ʠ ʧʪʠʮ.   ʉʢʣʘʜʠʨʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʧʠʚʦʚʘʨʝʥʠʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʦʣʠʛʦʥʘʭ ʚʳʩʦʢʦʟʘʪʨʘʪʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ. ʆʜʥʠʤ 

ʠʟ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ 

ʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʢʠʟʝʣʴʛʫʨʘ ʚ ʢʘʯʝʩʪʚʝ ʤʝʣʠʦʨʘʥʪʘ 
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ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʦʡ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʧʠʪʘʪʝʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʜʣʷ 

ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.   

ɺ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʵʢʩʧʝʨʠʤʝʥʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʢʠʩʣʷʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʥʝʩʝʥʠʝʤ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʨʦʜʥʦʛʦ ʤʝʣʠʦʨʘʥʪʘ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʦʪʭʦʜʦʚ ʫʩʢʦʨʠʣʦ ʩʢʦʨʦʩʪʴ ʙʠʦʜʝʩʪʨʫʢʮʠʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʬʪʠ. 
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ANALYSIS OF THE METH ODS OF UTILIZATION  

OF SEDIMENTS OF URBAN  WASTEWATER  

 
Annotation. The article discusses the sewage treatment plant STP-1 of 

the city of Aktau, located in the coastal zone of the Caspian Sea, which 

implies the possibility of pollution of groundwater and the coastal zone of the 

sea. Modern utilization methods that can enable an economical and ecological 

solution to reuse large volumes of wastewater residues accumulated annually 

on the KOS-1 sludge sites are described. At the same time, using these 

methods it is possible to reduce the degree of influence of STP-1 on 

groundwater and the coastal zones of the Caspian Sea. 

Keywords: wastewater treatment, activated sludge, sewage sludge 

 

Introduction. With the development of industry, the growth of 

cities and the increasing degree of improvement, the amount of 

wastewater and sewage sludge is constantly increasing. In this regard, 

the problems associated with their economically optimal and 

environmentally safe disposal are exacerbated. The wastewater 

treatment plant of Aktau is located in close proximity to the coast of the 

Caspian Sea - 200 m, and also from the Primorsky residential area - 100 

m, posing a threat to public health. 

At the sewage treatment plant STP-1, at present, the problem of 

removal, processing, disinfection and disposal of sediments has not been 

resolved (Fig. 1). The problem of disposal of sewage sludge is 

particularly in need of solution, which is extremely important for 

biological sewage treatment plants. 
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Fig. 1 - The technological scheme of sewage treatment plants in Aktau 

 

Research methods. The work was performed using literary 

sources of the near and far abroad, stock data of the state-owned state 

enterprise SME ñCaspi zhylu, su arnasyò and materials of its own 

research conducted in 2018. Geographic information systems (GIS), in 

particular the Google family program, are used to compile a map. 

Research results. During wastewater treatment processes, various 

precipitates are formed. Before productive use, precipitation must be 

brought to a suitable quality state. To solve this problem, various 

measures of preparation and processing are used. After the high-quality 

treatment of the precipitate, its properties are given to the desired 

parameters, it can be disposed of. Treatment and disposal of sewage 

sludge is essential for the environment and requires detailed 

consideration. Sewer systems accumulate liquid effluent containing 

solid pollutants and neutral substances. Their concentration can reach 

10% of the total volume. Wastewater must be purified to 90-98% before 

being released into the environment. During various decontamination 

processes, precipitates are formed. 

Sewage sludge (WWS) - solid substances and elements that occur 

during sedimentation and cleaning in storage tanks, settling tanks, 

aerotanks, methane tanks, and other tanks for removing contaminants 

from waste liquids. In the process of removing contaminants, 

precipitates are formed with a total volume from 0.5 to 10% of the initial 

amount of incoming liquid substances.  

Composition of precipitation: sediments with a solid structure 

(up to 2/3 or 4/5 of the total) - mainly organic elements (fats, proteins 

and carbohydrates). About 15ï20% is nutrient soil components. Liquid 

sediment: Such sediments contain bacteria, viruses, fungi, eggs of 

parasitic worms. Depending on the concentration of structural 
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compounds, there are three main types of sedimentary formations: with 

predominantly mineral composition, with a predominance of organic 

components, complex. WWS are subdivided into six groups, depending 

on the source of supply: large solid sediments, retained by grids; 

elements deposited in sand traps; heavy waste from primary 

sedimentation tanks; bottom sediments from tanks with flocculants, 

waste sludge from aeration tanks; waste foam from biofilters. 

WWS contain a large amount of nutrients necessary for cultivated 

vegetation. In addition, trace elements are included in the mixture, which 

makes their value comparable to organic fertilizers, which are 

traditionally used to improve the parameters and characteristics of the 

fertile soil layer. 

The main disadvantage of precipitation is that they include heavy 

metals. Such sediments are effectively used in the production of several 

types of bricks and cement mortars. Adding sediment with metals 

increases strength and seizure. WWS with heavy metals can be 

effectively used as fertilizer for urban greening. Such plants are not used 

for food, so the metal content does not pose a threat. But rare elements 

affect the improvement of soil properties. Most of the sludge particles 

are formed in the primary sedimentation tanks when released into the 

cleaning systems. 

Sedimentary elements are also formed in blocks of biological (air 

and airless) removal of polluting elements. The sediment layer from the 

aerotank (oxygen cleaning) can be used to improve the useful 

characteristics of land not only outside the city but also on the 

countryside garden plots (Fig. 2). 

But in methane tanks (without air) the precipitating substances are 

too toxic. They are unsuitable as a means of improving soil properties 

and require processing. 

In the entire history of the sanitary-cleaning industry, society has 

tried many ways to influence waste in order to protect themselves from 

their negative impact. The equipment that dehydrated sludge in chamber, 

belt, frame filter presses, auger dehydrators, and sediment machines has 

become topical. Sludge conditioning occurs through organic flocculants. 

Pyrolysis of dehydrated sludge. As a finished product, a safe resin 

and an ecologit appear, which serve as the starting material, for example, 

for the manufacture of expanded clay or concrete. The technical 

characteristics of the pyrolysis plants depend on the state of the raw 

materials, the temperature of operation, the characteristics of the device. 

But numerous advantages are darkened by a big minus inherent in the 

pyrolysis of sediment. To achieve a draft temperature, an impressive 
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amount of fuel is required. Experts have found a way out of the situation 

by creating an explosive chamber, which made it possible to raise the 

temperature of the technological process - up to 5000 Á C. 

 

 
Fig. 2 - STP -1 aeration tank 

 

Among the advantages of the explosion chamber are any humidity 

of the raw materials, simplicity of design, maximum combustion 

efficiency, and no dust content of the residual gas. The disadvantages 

include the calculation of its working design. Camera parameters must 

match the type of explosives that are planned to be used. This is due to 

the impact of large mechanical forces observed at the time of the 

explosion. Dynamic strike tends to destroy the installation, so it must be 

durable. The recycling process is as follows. Silt deposits are moved 

inside the chamber, and then an explosion occurs. 

The resulting gas-air mixture is filtered and removed from the 

tank; the solid substance is collected and sent for further storage. The 

released energy is removed, and is used (as an option) for heating the 

residential sector. The liquid residue is subjected to final disposal, and 

the exhaust gas, after being cleaned, is released into the atmosphere.  

The sludge remaining after cleaning industrial electroplating liquid 

wastes is added to the starting material as a plasticizer. And dried water 

sewage sludge, which has a high calorific value, can be used as a fuel for 

the manufacture of building mixture. Researchers have found alternative 

ways to extract protein from biological waste. This protein contains 

amino acids, micro elements and vitamins of group B. This process is 
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provided by colonies of oxidizing bacteria living in a biological sewage 

treatment plant, and their source is activated sludge. Why is it active? 

Because the microorganisms contained in it are involved in wastewater 

treatment at the cellular level. The principle is simple: the micro flora 

feeds on dissolved organic matter, acting as a sanitator. A complex 

biochemical process takes place in two planes: oxidation before 

decomposition into carbon dioxide and water, cellular synthesis 

(reproduction). Calculation of sediment during biological treatment is 

about 1% of the total volume of wastewater. 

The thermal method of sludge utilization makes it possible to 

sufficiently disinfect residues. Thermal drying is used to disinfect 

sludge. This device functions according to the ñadvancedò principle, by 

means of which the sediment is disinfected, its qualities are stabilized, 

and water loss is optimized. In addition, the thermal method allows you 

to completely abandon the use of reagents. As for the means of heat 

treatment of sludge with a humidity of about 80%, then direct-flow 

drying units are considered to be the most suitable. They are appreciated 

because they withstand a good indicator of moisture at the outlet, not 

exceeding 40ï50%. Moreover, a direct-flow installation is capable of 

combining the actual drying, disinfection of the sludge, and supplying it 

with compressed air to the storage sites. 

Conclusion. Treatment and disposal of sewage sludge is essential 

for the environment and requires detailed consideration. In this regard, 

it was found that safe resin and ecologit that serve as the starting 

material, for example, for the manufacture of expanded clay or concrete, 

appear as finished products during the pyrolysis of dewatered sludge. 

The sludge remaining after cleaning industrial electroplating liquid 

wastes is added to the starting material as a plasticizer. And dried water 

sewage sludge, which has a high calorific value, can be used as fuel in 

the manufacture of building mixture.  

These recommendations can be used in STP-1 technology. 
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INFLUENCE OF OPEN SYSTEMS FOR CLEANING OF SEWAGE 

TREATMENT FACILITIES  KOS-1 ON THE ENVIRONME NT 

 
Annotation. The article describes the technology of wastewater 

treatment plants KOS-1, the annual volume of waste activated sludge on 

sludge sites and their further use as a mineral fertilizer. Hydro biological 

analysis of activated sludge made in the laboratory of KOS-1, allows 

concluding about the effectiveness of water treatment quickly, as well as the 

quality of activated sludge and its ability to process contaminants. The degree 

of relative development of various groups of protozoa with different work of 

the wastewater treatment system is given. The efficiency of wastewater 

treatment at STP-1 is based on the main indicators: suspended solids, BOD, 

COD, ammonium salt, synthetic surfactant, iron from 71 to 97%. 

Key words: sewage treatment, activated sludge, sewage sludge 

 

Introduction. With the growth of cities, the development of 

industry and the increasing degree of improvement, the amount of 

wastewater and sewage sludge is constantly increasing. In this regard, 

the problems associated with their economically optimal and 

environmentally safe disposal are exacerbated. At the sewage treatment 

plant STP-1, at present, the task of removal, processing, disinfection and 

disposal of sediments has not been solved. An integral consequence of 

the process of aerobic treatment of wastewater with activated sludge is 

the formation of excess biomass. One of the most important stages in the 

process of disposing of excess activated sludge is its dehydration. The 
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ability to produce moisture is a property that depends on various 

physicochemical properties of activated sludge. Thus, the bulk of solid 

particles is largely dispersed and has the properties of colloids: the ability 

to absorb water and retain it due to charge and surface energy. These 

sediment properties cause the main difficulty of its dehydration. It is 

known that the main problem is the effect of wastewater on the 

atmospheric air during the purification process, due to the evaporation 

of harmful substances, the problem of disposal of sewage sludge 

especially needs to be addressed, which is extremely important for 

biological sewage treatment plants. 

In this regard, the problem of the influence of wastewater 

treatment processes on the environment, considered in the article, is 

relevant. 

Research methods. Hydro biological analysis of activated sludge 

is performed in the KOS-1 laboratory. The analysis data led to the 

conclusion about the effectiveness of water treatment, as well as the 

quality of activated sludge and its ability to process contaminants. Also, 

chemical analysis of activated sludge, for the presence of 

microorganisms in it was performed in the specified laboratory. 

Research results. Wastewater from residential urban areas, as 

well as industrial wastewater from the following enterprises: milk 

factory, seaport, service stations, industrial zone are transported to KOS-

1. Wastewater treatment methods: mechanical (radial sand traps, 

primary vertical sedimentation tanks), biological (aerotanks, secondary 

radial and horizontal sedimentation tanks), disinfection of wastewater 

with a reagent, and additional treatment on sand filters. Crude sludge 

from primary vertical sedimentation tanks, excess activated sludge from 

sludge compactors is supplied by pumps to sludge beds, where sludge is 

dried in natural conditions. Wastewater is discharged into Koshkar-Ata, 

a wastewater storage facility that was created in a 130 km2 natural non-

drainage basin located approximately 3 km north of Aktau and 7-8 km 

east of the Caspian Sea.  

Biological methods of purification are based on the vital activity 

of microorganisms that contribute to the oxidation and reduction of 

organic substances found in wastewater in the form of thin suspensions 

and colloids, which are a source of nutrition for microorganisms, as a 

result of which organic pollutants are extracted.  

From the primary vertical sedimentation tanks, wastewater is 

collected in a single stream and, along the tray, enters the upper channel 

of the aeration tank. In the aeration tank (Fig. 1), the waste water is 

mixed with activated sludge, which is concentrated at the beginning of 



28 
 

the first corridor of the four-corridor aerotank, and the waste and sludge 

are mixed using air that is blown into the aero tank by blowers. At the 

end of the fourth corridor, the sludge mixture is poured through the 

overflow wall and is collected in the lower channel of the aerotank. 

 

 

Fig.1 ï Aerotank 

 

On the existing biological treatment facilities of STP-1, cleaning 

takes place in artificially created conditions. The purification process 

consists in removing organic pollution from wastewater and its 

subsequent oxidation by the microbial community ð bacteria, protozoa, 

and a number of higher organisms (activated sludge).  

Hydrobiological analysis of activated sludge allows us to conclude 

about the effectiveness of water treatment promptly, as well as about the 

quality of activated sludge and its ability to process contaminants. The 

table shows the degree of relative development of various groups of 

protozoa with various structures work. Figure 2 shows some of the 

simplest activated sludge microorganisms. 

 
Table 1 - The degree of the relative development of various groups of 

protozoa with various structures work. 
Work characteristics of the 

buildings 

Group of organisms 

Amoeba 

Limax 

Colorless 

flagellates 

Infusorium Rotifers 

Bad Prevail Available 

Unsatisfactory Prevail Little amount 

Satisfactory (poor 

nitrification) 

Single representatives Holotricha prevail Prevail 

Good (good nitrification) Absent Peritricha and 

Hypotricha prevail 

Prevail 
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Fig. 2 - Some protozoa indicator of activated sludge 

 

Explication to the picture: 

Organisms-indicators of good aerotank work: 

1-Arcella discoides, 2-Aspidisca turrida, 3-Opercularia glomerata, 4-

Epistylis plicatilis, 5-Oxytricha pellionella, 6-Tokophryalemnarum. 

Organisms-indicators of poor aerotank performance: 

7-Litonotus lamella, 8-Colpoda steini, 9-Podophrya collini, 10-Bodo 

edax 

Excess activated sludge thickens in the sludge compactor and 

under hydrostatic pressure enters chamber 65, and then it is pumped over 

to sludge beds. Activated sludge is a complex of bacteria necessary for 

the biological purification of wastewater in specialized treatment plants. 

Activated sludge looks like various flakes floating in water or attached 

to a septic tank. Purification of wastewater is carried out by absorption 

of the organic component by the simplest microorganisms, as well as 

biochemical oxidation and biosorption. 

The age of activated sludge is the average duration of the presence 

of microorganisms in the sewage treatment plant, which regulates the 

ratio of the removed mass and the return of the substance from the 

secondary settlers. The composition of activated sludge directly depends 

on the concentration and quality of the effluent entering the aeration 

tank. The components of the activated sludge may be: 

½ the simplest microorganisms; 

½ amoeba; 

½ bacteria; 

½ actinomycetes (fungi); 

½ infusoria; 
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½ worms; 

½ rotifers 

The volume of fermented sediment formed in sludge sites is 

factually accounted for and amounts to approximately 550 tons / year. 

This waste is delivered to the gardening partnerships under the contract, 

where they are used as fertilizers. The composition and properties of 

sediments from primary and secondary settlers depend on the nature of 

the effluent being treated. These sediments (except potassium) contain 

the necessary nutrients for most plants that are well absorbed by the soil. 

In order to compress the excess of activated sludge before it is delivered 

to the sludge beds, it is provided to send it to the sludge compactor. 

 

 

Fig. 3 - Sludge site 

 

Conclusion. The efficiency of wastewater treatment at STP -1 is 

based on the main indicators: suspended solids, BOD, COD, ammonium 

salt, synthetic surfactant, iron from 71 to 97%. Activated sludge from 

secondary clarifiers is an amorphous flocculent mass of brown color, 

richly populated by aerobic bacteria and other organisms. The 

disadvantage of using waste treatment plants STP -1 is insufficient 

treatment and disinfection, which is sufficient for use as fertilizer. At the 

same time, to reduce emissions of harmful substances from wastewater 

in wastewater treatment systems, it is necessary to use microorganisms 

that reduce their evaporation into the atmospheric air. 
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ANALYSIS OF CLIMATE PATTERNS IN KHERSON OBLAST  

IN THE CONTEXT OF GL OBAL WARMING  

 
Abstract. The paper presents the results of the study devoted to the 

analysis of climate changes occurred in Kherson oblast (southern Ukraine) 

during the period from 1873 to 2019 with the main focus on the average 

annual air temperature dynamics. It was determined that there is a trend to 

gradual increase in the air temperature in the region. Besides, we established 

that the last two decades are characterized by the occurrence of extremely hot 

years with the average annual air temperature exceeding +12ÜC. The trend of 

the temperature increase points out that it is possible to anticipate further 

warming of the regional climate and the steps should be taken to save the 

biodiversity and environmental sustainability in the area. 

Keywords: air temperature, extreme temperature, trend line, warming 

 

Climate change is one of the main global concerns of the XXI 

century. Mainly been put on the greenhouse emission increases and 

irrational anthropogenic activity in the recent decades, climate change in 

the form of global warming cause significant shifts in weather patterns, 

flora and fauna, soils and water objects, affecting in its turn nature-based 
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fields of economy, viz., agriculture, animal husbandry, natural 

energetics, etc. [1, 2]. Although climate change is a hard phenomenon to 

control it, better knowledge of its specifics and trends is quite helpful in 

terms of the understanding what our reaction to it should be in order to 

slow it down and reduce adverse impacts on the environment and 

industry. Therefore, the studies devoted to the assessment of local-scale 

dynamics in climate patterns are of a great importance for modern 

science cause they provide the concrete insights on the climate situation 

in a particular region and provides various scenarios of its development 

in connection with different types of peopleôs activity. 

The analysis of long-term data on the average annual air 

temperature in Kherson oblast, Ukraine (geographical coordinates are: 

46Á 30ǋ 0ǌ N, 34Á 0ǋ 0ǌ E) was performed using the data of 

meteorological observations, which took place at the regional 

meteorological station, for the period from 1873 to 2019. The data on 

the air temperature was generalized, and average annual air temperature 

was calculated. Classification of the years within the studied period by 

the average annual air temperature in 6 classes was performed. The 

classes were taken as: Class 1 ï the average annual air temperature falls 

within the interval of +7é8ÜC; Class 2 - +8é9ÜC; Class 3 - +9é10ÜC; 

Class 4 - +10é11ÜC; Class 5 - +11é12ÜC; Class 6 - +>12ÜC, 

respectively. The years within the Class 1 are very cold, and within the 

Class 6 ï extremely hot ones. The years with the normal temperature 

should fall into the Classes 3 and 4. 

As a result of the classification, we obtained the distribution of the 

years by the created Classes as it is presented in the Table 1. It is obvious 

that in the last decades the occurrence of hot years increases, and the 

only two extremely hot years also fall into the period of 2000-2020. 

 
Table 1. Distribution of the years by the Classes of the average annual 

air temperature 
Class description Number of years within the 

studied period (1873-2019) * 

Years that fall into the 

class 

Class 1 +7é8ÜC 4 1879, 1933, 1985, 1987 

Class 2 +8é9ÜC 17 

1876, 1882, 1884, 1885, 

1887, 1907, 1908, 1911, 

1912, 1929, 1940, 1945, 

1954, 1956, 1969, 1976, 

1997 

Class 3 +9é10ÜC 41 

1877, 1878, 1880, 1881, 

1883, 1886, 1891, 1894, 

1913, 1914, 1926, 1927, 
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1928, 1931, 1932, 1935, 

1941, 1947, 1948, 1949, 

1953, 1959, 1963, 1964, 

1965, 1971, 1972, 1973, 

1974, 1978, 1980, 1982, 

1984, 1986, 1988, 1991, 

1992, 1993, 1996, 2003 

Class 4 +10é11ÜC 46 

1888, 1889, 1890, 1892, 

1893, 1895, 1896, 1897, 

1905, 1906, 1909, 1910, 

1915, 1930, 1934, 1936, 

1937, 1938, 1939, 1946, 

1950, 1951, 1952, 1955, 

1957, 1958, 1960, 1961, 

1962, 1967, 1968, 1970,  

1979, 1981, 1983, 1989, 

1990, 1994, 1995, 1998, 

2000, 2001, 2004, 2005, 

2006, 2011 

Class 5 +11é12ÜC 15 

1873, 1966, 1975, 1999, 

2002, 2008, 2009, 2010, 

2012, 2013, 2014, 2015, 

2016, 2017, 2018 

Class 6 +>12ÜC 2 2007, 2019 

Note: * - some years of the studied period were excluded form the study 

because of insufficient data records at the meteorological station 

 

The results of the study reveal the tendency to gradual increase in 

the average annual air temperature and the increasing number of the hot 

years in the last decades. Previously conducted studies on the air 

temperature forecasting [3, 4] also showed that there is a clear trend to 

further warmth of the local climate in Kherson oblast. This information 

should be take into account by the specialist working in agricultural 

sector of the economy and ecologists in order to work out and implement 

appropriate techniques of conducting production activities in the area in 

changing climate conditions. Ignorance and irrational use of natural 

resources and environmental policy will result in deterioration of the 

land, water and other resources, irreversible shifts in ecosystems and 

general worsening of ecological situation in the region. The most 

threatening concerns in Kherson oblast owing to climate change are 

desertification and deforestation, insufficient fresh-water supply, 

destabilization of ecosystems. 
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Овдина Полина Владимировна 
ʩʪʫʜʝʥʪʢʘ ʛʨʫʧʧʳ ʀɿC-14-2 ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ 

Денис Сергеевич Корельский 
ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ʈɽʂʋʃʔʊʀɺɸʎʀʗ ɿʆʃʆʐʃɸʂʆʆʊɺɸʃʆɺ 

ʊɽʇʃʆʕʃɽʂʊʈʆʉʊɸʅʎʀʁ  

ʅɸ ʇʈʀʄɽʈɽ ʉɽɺɽʈʆɼɺʀʅʉʂʆʁ ʊʕʎ-1 

 

ʉʝʚʝʨʦʜʚʠʥʩʢʘʷ ʊʕʎ-1 ʠʤʝʝʪ ʪʨʠ ʦʙʲʝʢʪʘ ʨʘʟʤʝʱʝʥʠʷ 

ʟʦʣʦʰʣʘʢʦʚʳʭ ʦʪʭʦʜʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ 

ʚʳʙʨʘʥ ʢʘʨʴʝʨ çʖʞʥʳʡè - ʦʪʨʘʙʦʪʘʥʥʳʡ ʧʝʩʯʘʥʳʡ ʢʘʨʴʝʨ, 

ʧʣʦʱʘʜʴʶ 26 ʛʘ. ɻʣʫʙʠʥʘ ʢʘʨʴʝʨʘ ʧʦʩʣʝ ʚʳʨʘʙʦʪʢʠ ʩʦʩʪʘʚʣʷʣʘ 20-

22 ʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʨʴʝʨ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥ 

ʟʦʣʦʰʣʘʢʦʚʳʤʠ ʦʪʭʦʜʘʤʠ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʠʶʥʴ 2013 ʛ. ʥʘ 

ʟʦʣʦʦʪʚʘʣʝ ʨʘʟʤʝʱʝʥʦ 4506,7 ʪʳʩ. ʪʦʥʥ ʠʣʠ 3000 ʪʳʩ. ʤ3 ʦʪʭʦʜʦʚ.  
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ɼʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʨʘʟʤʝʱʝʥʠʷ ʦʪʭʦʜʦʚ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʨʘʪʴ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʦ 

ʧʨʠʯʠʥʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ.  

ʈʝʢʫʣʴʪʠʚʘʮʠʶ ʟʦʣʦʰʣʘʢʦʦʪʚʘʣʘ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʜʚʘ 

ʵʪʘʧʘ ï ʪʝʭʥʠʯʝʩʢʠʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 

17.5.3.04-83 [1].  

ʊʝʭʥʠʯʝʩʢʠʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʙʦʪʳ ʧʦ ʧʣʘʥʠʨʦʚʢʝ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʩʦʟʜʘʥʠʝ ʨʦʚʥʦʛʦ ʨʝʣʴʝʬʘ, ʠʤʝʶʱʝʛʦ ʫʢʣʦʥ 2-3 

ʛʨʘʜʫʩʘ ʜʣʷ ʩʪʦʢʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ), ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʲʝʟʜʥʳʭ 

ʜʦʨʦʛ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʫʢʣʘʜʢʫ ʠʟʦʣʷʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʧʦʢʨʳʪʠʝ ʧʣʦʜʦʨʦʜʥʳʤ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʦ-

ʧʣʦʜʦʨʦʜʥʳʤ ʩʣʦʝʤ ʧʦʯʚ.  

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʥʝʩʝʥʠʝ 

ʚ ʧʦʢʨʳʚʘʶʱʫʶ ʟʦʣʦʰʣʘʢʦʦʪʚʘʣ ʧʦʯʚʫ ʠʣʠ ʚ ʟʦʣʫ ʫʜʦʙʨʝʥʠʡ, 

ʧʦʩʝʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʫʭʦʜ ʟʘ ʧʦʩʝʚʘʤʠ.  

ɼʣʷ ʵʢʦʥʦʤʠʠ ʟʘʪʨʘʪ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʦʛʦ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʧʦʢʨʳʪʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʦʣʦʰʣʘʢʦʦʪʚʘʣʘ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦ-

ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʠʟ ʜʦʩʪʫʧʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ ʥʘ 

ʟʦʣʦʰʣʘʢʘʭ ʚʦʟʤʦʞʥʦ. ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʘʟʦʪʘ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʩʦʩʪʘʚʝ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʚʥʝʩʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʩʨʝʜʦʟʘʱʠʪʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʦʨʬʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʊʦʨʬ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ, ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʠʤʝʝʪ ʧʝʨʩʧʝʢʪʠʚʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʮʝʣʷʭ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ, 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʣʠʛʦʥʦʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ. ʆʩʘʜʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʚʤʝʩʪʝ ʩʦ ʩʪʨʦʠʪʝʣʴʥʳʤʠ 

ʠʣʠ ʜʨʫʛʠʤʠ ʠʥʝʨʪʥʳʤʠ ʦʪʭʦʜʘʤʠ. ɺʥʝʩʝʥʠʝ ʦʩʘʜʢʦʚ ʚ 

ʟʘʛʨʷʟʥʝʥʥʳʝ ʠ ʦʙʝʜʥʝʥʥʳʝ ʧʦʯʚʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʥʠʭ, ʫʣʫʯʰʝʥʠʶ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʦʙʦʛʘʱʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ ʛʫʤʫʩʦʚʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʘʤʦʦʯʠʱʝʥʠʷ, 
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ʧʦʚʳʰʝʥʠʶ ʙʫʬʝʨʥʦʡ ʝʤʢʦʩʪʠ ʧʦʯʚ ʠ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʠʭ 

ʩʚʦʡʩʪʚ ʧʦʯʚ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ - ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ. ʊʨʝʙʦʚʘʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ 

ʧʨʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ɻʆʉʊ ʈ 

54534-2011 [2]. ʇʦ ʥʦʨʤʠʨʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠʟʙʳʪʦʯʥʳʡ 

ʘʢʪʠʚʥʳʡ ʠʣ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʛʦʨʦʜʘ 

ʉʝʚʝʨʦʜʚʠʥʩʢʘ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʤ 

ʵʪʘʧʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ. ʆʪʭʦʜ ʠʤʝʝʪ V ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦ-

ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘʫʯʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ (ʈʠʩ. 1). 

ʇʨʦʚʝʜʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʯʚʝʥʥʦ-ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʩʝʚʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ.  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ (1 ï ʧʦʯʚʘ ʠʟ ʩʤʝʩʠ ʟʦʣʦʰʣʘʢʦʚ 

ʠ ʠʟʙʳʪʦʯʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʠʣʘ, 2 ï ʧʦʯʚʘ ʠʟ ʟʦʣʦʰʣʘʢʦʚ ʙʝʟ ʧʨʠʤʝʩʝʡ, 

3 ï ʧʦʯʚʘ ʠʟ ʩʤʝʩʠ ʟʦʣʦʰʣʘʢʦʚ ʠ ʪʦʨʬʘ) 

 

ɺ ʪʨʝʭ ʝʤʢʦʩʪʷʭ, ʛʣʫʙʠʥʦʡ 20 ʩʤ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ 

ʚʠʜʘ ʧʦʯʚ: 

- ʥʘ ʦʩʥʦʚʝ 100 % ʟʦʣʦʰʣʘʢʦʚ; 
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- ʥʘ ʦʩʥʦʚʝ 66 % ʟʦʣʦʰʣʘʢʦʚ ʠ 33 % ʠʟʙʳʪʦʯʥʦʛʦ ʘʢʪʠʚʥʦʛʦ 

ʠʣʘ (ʚʳʙʦʨ ʩʦʜʝʨʞʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʩʥʦʚʘʥ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, 

ʦʧʠʩʘʥʥʳʭ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ [3]); 

- ʥʘ ʦʩʥʦʚʝ 50 % ʟʦʣʦʰʣʘʢʦʚ ʠ 50 % ʪʦʨʬʘ.   

ʆʧʠʩʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ: 01.08.2019 ʛ. ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʧʦʩʝʚ 

ʪʨʘʚʦʩʤʝʩʠ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ (ʣʘʪ. Festuca 

pratensis) ï 40 %, ʨʘʡʛʨʘʩʩʘ ʧʘʩʪʙʠʱʥʦʛʦ (ʣʘʪ. Lolium perenne) ï 20 

%, ʤʷʪʣʠʢʘ ʣʫʛʦʚʦʡ (ʣʘʪ. Poa prat®nsis) ï 40 %. ʂ 10.08.2019 ʛ. 

ʥʘʙʣʶʜʘʣʠʩʴ ʚʩʭʦʜʳ ʨʘʩʪʝʥʠʡ ʥʘ ʧʦʯʚʘʭ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʟʦʣʦʰʣʘʢʦʚ 

ʠ ʩʤʝʩʠ ʟʦʣʦʰʣʘʢʦʚ ʠ ʠʟʙʳʪʦʯʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʠʣʘ. ʂ 15.09.2019 ʛ. 

ʥʘʙʣʶʜʘʣʩʷ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʥʘ ʪʝʭ ʞʝ ʧʦʯʚʘʭ. ʕʢʩʧʝʨʠʤʝʥʪ ʙʳʣ 

ʟʘʚʝʨʰʝʥ 20.10.2019 ʛ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʨʠʩ. 1) ʦʙʱʝʝ 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʪʨʘʚʦʩʤʝʩʠ ʥʘ ʧʦʯʚʝ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʘ 

ʦʩʥʦʚʝ ʩʤʝʩʠ ʟʦʣʦʰʣʘʢʦʚ ʠ ʪʦʨʬʘ ʩʦʩʪʘʚʠʣʦ 15-20 %, ʥʘ ʧʦʯʚʝ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʟʦʣʦʰʣʘʢʦʚ ʠ ʠʟʙʳʪʦʯʥʦʛʦ ʘʢʪʠʚʥʦʛʦ 

ʠʣʘ ʩʦʩʪʘʚʠʣʦ 60-65 %, ʥʘ ʧʦʯʚʝ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʩʤʝʩʠ 

ʟʦʣʦʰʣʘʢʦʚ ʙʝʟ ʧʨʠʤʝʩʝʡ ʩʦʩʪʘʚʠʣʦ 95-100 %. ʇʨʠ ʵʪʦʤ ʧʦʙʝʛʠ 

ʨʘʩʪʝʥʠʡ ʠʤʝʣʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʳʩʦʪʫ ʥʘ ʧʦʯʚʝ ʠʟ ʩʤʝʩʠ 

ʟʦʣʦʰʣʘʢʦʚ ʙʝʟ ʧʨʠʤʝʩʝʡ ï 30-40 ʩʤ.   

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʟʦʣʦʰʣʘʢʠ ʙʝʟ ʧʨʠʤʝʩʝʡ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʯʚʝʥʥʦ-ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ. ʊʘʢʞʝ 

ʧʦʯʚʝʥʥʦ-ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ ʠʟ ʩʤʝʩʠ ʟʦʣʦʰʣʘʢʦʚ ʠ ʠʟʙʳʪʦʯʥʦʛʦ 

ʘʢʪʠʚʥʦʛʦ ʠʣʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠʤʝʝʪ 

ʧʝʨʩʧʝʢʪʠʚʫ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʥʘ ʧʨʘʢʪʠʢʝ, ʯʪʦ ʜʦʢʘʟʘʥʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ.  
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Трудовишникова Д. А, Карева Е. Д. 
ɺʣʘʜʠʚʦʩʪʦʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʩʝʨʚʠʩʘ 

 
ɺʃʀʗʅʀɽ ʊʈɸʅʉʇʆʈʊɸ ʅɸ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ 

ʇʈʀʄʆʈʉʂʆɻʆ ʂʈɸʗ 

  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʦʯʝʥʴ ʘʢʪʫʘʣʝʥ ʚʦʧʨʦʩ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʠʨʦʜʝ ʫʞʝ ʧʨʦʠʩʭʦʜʷʪ 

ʩʙʦʠ ʠ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʵʢʦʩʠʩʪʝʤʫ, ʥʦ 

ʪʘʢʞʝ ʥʘ ʟʜʦʨʦʚʴʝ ʠ ʙʫʜʫʱʝʝ ʩʘʤʦʛʦ ʯʝʣʦʚʝʢʘ. 

 ʄʳ ʞʠʚʝʤ ʚ ʚʝʢʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʘʞʜʳʡ ʜʝʥʴ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ 

ʥʠʤʠ. ʋʞʝ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʶ ʞʠʟʥʴ ʙʝʟ ʪʨʘʥʩʧʦʨʪʘ, ʚʝʜʴ ʩ 

ʧʦʤʦʱʴʶ ʥʝʛʦ ʤʦʞʥʦ ʜʦʙʨʘʪʴʩʷ ʚ ʣʶʙʫʶ ʪʦʯʢʫ ʤʠʨʘ. ʅʦ ʚʘʞʥʦ 

ʧʦʤʥʠʪʴ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʪʨʘʥʩʧʦʨʪ ʥʘʥʦʩʠʪ ʚʨʝʜ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

 ʅʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ ʷʚʣʷʝʪʩʷ ʣʠʜʠʨʫʶʱʠʤ 

ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʨʝʛʠʦʥʝ. ʇʦ ʜʘʥʥʳʤ Russian 

Automotive Market Research ʥʘ 1 ʷʥʚʘʨʷ 2019 ʛʦʜ ʚ ʢʨʘʝ ʥʘ 1 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ 467 ʘʚʪʦʤʦʙʠʣʝʡ [1], ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʝʪ ʥʘ ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ ʚʦʟʜʫʭʘ. ɺʳʭʣʦʧʥʳʝ ʛʘʟʳ, ʥʘʢʘʧʣʠʚʘʷʩʴ ʚ 

ʦʨʛʘʥʠʟʤʝ, ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʣʠʯʥʳʤ ʨʘʢʦʚʳʤ ʦʧʫʭʦʣʷʤ. 

 ɿʘʛʘʟʦʚʘʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʛʦʨʦʜʘʭ, ʧʦ ʧʨʠʯʠʥʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʢʦʧʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ. 

ʇʦ ʩʣʦʚʘʤ ʧʨʠʤʦʨʩʢʦʛʦ ʵʢʦʣʦʛʘ ɺʣʘʜʠʤʠʨʘ ʈʘʢʦʚʘ, ʦʩʦʙʝʥʥʦ 

ʩʠʣʴʥʦ ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ ʦʱʫʱʘʝʪʩʷ ʚ ʥʠʟʠʥʘʭ ʛʦʨʦʜʘ ɺʣʘʜʠʚʦʩʪʦʢʘ: 

ʙʫʭʪʝ ɿʦʣʦʪʦʡ ʈʦʛ, ʇʝʨʚʦʡ ʨʝʯʢʝ ʠ ʚ ʨʘʡʦʥʝ ʮʝʥʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʠ. 

[2] 

 ɸʚʪʦʪʨʘʥʩʧʦʨʪ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, 

ʧʦʩʪʦʷʥʥʦ ʚʝʜʸʪʩʷ ʢʦʣʦʩʩʘʣʴʥʘʷ ʚʳʨʫʙʢʘ ʣʝʩʦʚ ʠ ʠʟʤʝʥʝʥʠʝ 

ʣʘʥʜʰʘʬʪʘ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ. ɸ ʠʟ-ʟʘ 

ʥʝʥʫʞʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʟʥʦʩʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʫʩʦʨʠʚʘʥʠʝ ʦʙʦʯʠʥ ʜʦʨʦʛ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʮʝʣʦʤ.  

 ʊʘʢʞʝ ʙʦʣʴʰʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʣʦʛʠʶ ʦʢʘʟʳʚʘʝʪ ʘʚʠʘʮʠʷ. 

ʇʨʦʠʩʭʦʜʠʪ ʟʘʛʨʷʟʥʝʥʠʝ ʙʠʦʩʬʝʨʳ ʧʨʦʜʫʢʪʘʤʠ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ 

ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ. ʉʘʤʦʝ ʩʪʨʘʰʥʦʝ, ʯʪʦ ʠʟ-ʟʘ ʚʳʜʝʣʝʥʠʷ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʚʦʟʥʠʢʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ 

ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ, ʯʪʦ ʚʝʜʸʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʚʩʣʝʜʩʪʚʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʠ ʵʢʦʩʠʩʪʝʤʫ ʚ ʮʝʣʦʤ. ɺ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʘʵʨʦʧʦʨʪʘ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 
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ʠʟ-ʟʘ ʫʪʝʯʢʠ ʞʠʜʢʦʛʦ ʪʦʧʣʠʚʘ ʧʨʠ ʝʛʦ ʥʝʧʨʘʚʠʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠʣʠ ʞʝ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʟʘʧʨʘʚʢʝ 

ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ. ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʧʨʦ ʰʫʤʦʚʦʝ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʠ ʦʜʠʥ ʨʝʛʠʦʥ ʥʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ 

ʚʦʟʜʫʰʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. ɺ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʪʨʠ 

ʘʵʨʦʧʦʨʪʘ ʠ ʤʥʦʞʝʩʪʚʦ ʘʵʨʦʜʨʦʤʦʚ. ʕʪʦʪ ʚʠʜ ʧʘʩʩʘʞʠʨʩʢʠʭ 

ʧʝʨʝʚʦʟʦʢ ʦʩʪʘʝʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʫ ʞʠʪʝʣʝʡ ʠ ʛʦʩʪʝʡ ʢʨʘʷ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʘʣʘʷ ʘʚʠʘʮʠʷ ʣʝʪʘʝʪ ʧʦ 13 ʤʘʨʰʨʫʪʘʤ ʚʥʫʪʨʠ 

ʇʨʠʤʦʨʴʷ [3] (ʨʠʩ.1). 
 

 

ʈʠʩ. 1 - ʉʭʝʤʘ ʚʥʫʪʨʝʥʥʠʭ ʘʚʠʘʧʝʨʝʣʸʪʦʚ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ 

  

ɺ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 

ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ. ʉ ʧʦʤʦʱʴʶ ʥʝʛʦ ʤʦʞʥʦ ʙʝʟ ʧʨʦʙʦʢ ʜʦʙʨʘʪʴʩʷ ʢʘʢ 

ʚ ʨʘʟʥʳʝ ʨʘʡʦʥʳ ʛʦʨʦʜʘ ɺʣʘʜʠʚʦʩʪʦʢʘ, ʪʘʢ ʠ ʚ ʥʝʢʦʪʦʨʳʝ 

ʦʪʜʘʣʝʥʥʳʝ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ ʢʨʘʷ (ʨʠʩ. 2). 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʱʝ, 

ʯʝʤ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʠ ʘʚʠʘʮʠʦʥʥʳʡ, ʥʦ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʚʣʠʷʝʪ ʥʘ 

ʵʢʦʣʦʛʠʶ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʩʣʝʜʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ.  
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ʈʠʩ. 2 ï ʂʘʨʪʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ 

  

 ɼʝʨʝʚʷʥʥʳʝ ʰʧʘʣʳ ʜʣʷ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʦʙʳʯʥʦ 

ʧʨʦʧʠʪʳʚʘʶʪ ʩʧʝʮʠʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʧʨʦʜʣʝʚʘʝʪ ʠʭ ʩʨʦʢ 

ʩʣʫʞʙʳ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʂʘʢ 

ʚʠʜʥʦ ʥʘ ʢʘʨʪʝ (ʨʠʩ. 2) ʯʘʩʪʴ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʧʨʦʣʝʛʘʝʪ ʧʦ 

ʧʦʙʝʨʝʞʴʶ ʚʜʦʣʴ ʤʦʨʷ, ʩʣʝʜʩʪʚʝʥʥʦ ʠʜʸʪ ʟʘʛʨʷʟʥʝʥʠʝ ʠ ʚʦʜʳ. 

ʊʘʢʞʝ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʪʘʢʦʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ ʚʨʝʜʝʥ ʠʟ-ʟʘ 

ʚʠʙʨʘʮʠʠ, ʪʝʧʣʦʚʦʛʦ ʠ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ.  

 ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ ʦʤʳʚʘʝʪʩʷ ʗʧʦʥʩʢʠʤ ʤʦʨʝʤ ʠ, ʢʘʢ ʠ ʚʦ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ, ʠʤʝʶʱʠʭ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʢʚʘʪʦʨʠʡ. 

 ɺ ʇʨʠʤʦʨʴʝ ʩʫʱʝʩʪʚʫʝʪ ʦʢʦʣʦ 15 ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ, ʪʘʢʞʝ ʜʚʘ 

ʢʨʫʧʥʝʡʰʠʭ ʧʦʨʪʘ ʈʦʩʩʠʠ ï ɺʣʘʜʠʚʦʩʪʦʢ ʠ ʅʘʭʦʜʢʘ. ʕʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ. ɺ ʤʦʨʝ ʧʣʘʚʘʝʪ ʤʫʩʦʨ, 

ʦʧʨʝʜʝʣʸʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʘʪʦʧʣʝʥʥʳʝ ʩʫʜʘ. ɺ 

ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ʩʣʫʯʘʶʪʩʷ ʨʘʟʣʠʚʳ ʤʘʟʫʪʘ ʠ ʠʥʳʭ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʦʪ ʵʪʦʛʦ ʩʪʨʘʜʘʶʪ ʤʥʦʛʠʝ ʤʦʨʩʢʠʝ ʞʠʚʦʪʥʳʝ.  

 ɸʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʦʩʪʘʸʪʩʷ ʟʘʛʨʷʟʥʸʥʥʦʩʪʴ ʥʘʙʝʨʝʞʥʦʡ 

ʎʝʩʘʨʝʚʠʯʘ. ʕʪʘ ʘʢʚʘʪʦʨʠʷ ʥʠʢʝʤ ʥʝ ʯʠʩʪʠʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʚʦʜʳ 

ʥʘʭʦʜʷʪʩʷ ʚ ʬʝʜʝʨʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʫ ʥʝ 

ʧʨʠʥʘʜʣʝʞʘʪ. [2] 
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 ʉʦʩʪʦʷʥʠʝ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʙʝʩʧʦʢʦʠʪ 

ʩʧʝʮʠʘʣʠʩʪʦʚ-ʵʢʦʣʦʛʦʚ. ʉʠʪʫʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʭʫʞʝ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ, ʘʢʚʘʪʦʨʠʷ ʟʘʛʨʷʟʥʝʥʘ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʬʝʥʦʣʘʤʠ ʠ 

ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʙʦʩʪʨʠʣʘʩʴ 

ʩʠʪʫʘʮʠʷ ʩ ʥʘʣʠʯʠʝʤ ʨʪʫʪʠ ʚ ʚʦʜʝ. ʊʘʢʞʝ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʥʝʪ 

ʯʠʩʪʳʭ ʨʝʢ ʠ ʦʟʸʨ, ʚʩʝ ʧʨʝʩʥʳʝ ʚʦʜʦʸʤʳ ʠ ʚʦʜʦʚʦʜʳ ʢʨʘʷ ʣʠʙʦ 

ʛʨʷʟʥʳʝ, ʣʠʙʦ ʦʯʝʥʴ ʛʨʷʟʥʳʝ. ʅʦ ʢ ʩʯʘʩʪʴʶ, ʚʦ ɺʣʘʜʠʚʦʩʪʦʢʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʂʦʛʜʘ ʚʩʝ ʩʪʦʢʠ ʙʫʜʫʪ ʦʯʠʱʘʪʴʩʷ ʧʝʨʝʜ ʩʙʨʦʩʦʤ ʚ ʤʦʨʝ, ʩʨʝʜʘ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʦʚʠʪʩʷ. [4] 

 ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ, ʢʘʢ ʠ ʚʩʝʡ 

ʈʦʩʩʠʠ, ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. ʀ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʩʝʛʜʘ 

ʥʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʘʙʩʦʣʶʪʥʦ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʚʣʠʷʝʪ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ ʯʘʱʝ 

ʥʘʧʦʤʠʥʘʪʴ ʥʘʩʝʣʝʥʠʶ ʧʨʦ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝʜʩʪʚʠʷ. 
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USE OF NORMALIZED DI FFERENCE VEGETATION INDEX  

FOR WINTER WHEAT YIE LDS PREDICTION  

 
Abstract. The paper presents the results of the study devoted to early 

prediction of winter wheat yields using remotely sensed normalized 

difference vegetation index (NDVI), sensed at different stages of the crop 

development. The model of winter wheat productivity based on double-

exponent polynomial regression analysis. Accuracy of the forecasting model 

was assessed through the approximation and calculation of mean absolute 

percentage error. The investigation revealed that NDVI is a reliable tool for 

early prediction of winter wheat yields that can be used in the systems of 

precision agriculture. 

Keywords: polynomial regression, precision agriculture, remote 

sensing, vegetation index 

 

Remote sensing is a modern technology, which provides an 

opportunity to get required information about on-Earth objects without 

direct contact with them. This technique developed owing to the 

advances in space-system engineering and with the advent of special 

sensors. Nowadays, remote sensing is widely implemented in various 

scientific fields, e.g. geology, ecology, climatology, etc. [1ï4]. One of 

the fields where remote sensing implementation provides great benefits 

is precision agriculture, which is a branch of the science that uses the 

information on spatial and temporal variabilities in the fields and data 

processing through various information technology means [5]. Remote 

sensing in precision agriculture provides strong and reliable assistance 

on taking management and technological decisions by producers and is 

an additional channel for getting new insights in agricultural science. 

Remote sensing is applied to the calculations of various vegetation 

indices that are used as indirect markers of flora conditions. One of the 

most widely implemented vegetation indices is normalized difference 

vegetation index (NDVI), firstly proposed in 1974 [6]. The calculation 

of this index is based on the difference in the reflection by vegetation 

cover of infrared and visible red spectra of light. It was mainly used for 
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recognition of vegetation cover in the screens of the Earth but its great 

potential for precision agriculture has been discovered recently. 

We implemented the index for early prediction of irrigated winter 

wheat yields. The study was conducted through the regression analysis 

of the data set containing true values of winter wheat yields obtained at 

the experimental fields of the Institute of Irrigated Agriculture of NAAS 

and corresponding values of NDVI for the crops at different stages of 

their growth. Polynomial (in two extents) regression analysis was 

performed by standard statistical methodology using Cramerôs rule to 

get the equation looking like y = ax2 + bx + c [7]. Accuracy of the 

forecasting models was assessed through the approximation and 

calculation of mean absolute percentage error (MAPE) [8]. Prediction 

models were developed at the probability level of 95%. 

As a result, we obtained statistical yielding models of winter wheat 

depending on the values of NDVI. The best performance was of the 

model was obtained at the stage of tillering, when MAPE value was 

7.76% that is explained as a highly reliable prediction [8]. Coefficient of 

regression (R) of the developed model was 0.9723, and the value of 

coefficient of determination (R2) reached 0.9454 that also proves high 

reliability of the forecast. 

Therefore, we can draw a conclusion that NDVI-based yielding 

models can be implemented for early yield forecasting. Early estimation 

of the yielding prospects provides farmers with information required for 

taking reasonable technological and management decision and gives an 

opportunity of operative planning. The results of yield modeling could 

be used to develop gradual scales of crops depending on NDVI values at 

certain stages of their growth. 
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ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʠʥʩʪʠʪʫʪ-ʬʠʣʠʘʣ ʈɸʅʍʠɻʉ, ʛ. ʇʷʪʠʛʦʨʩʢ, ʈʦʩʩʠʷ 

 
ʇʈɽʆɼʆʃɽʅʀɽ ɼɽʌʀʎʀʊɸ ʂɸɼʈʆɺ ɺ ʋʏʈɽɾɼɽʅʀʗʍ 

ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ ʇʋʊɽʄ ʈɽɸʃʀɿɸʎʀʀ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʍ ʇʈʆɻʈɸʄʄ (ʅɸ ʇʈʀʄɽʈɽ                      
  ɻ. ɼɸɻɽʉʊɸʅʉʂʀɽ ʆɻʅʀ ʈɽʉʇʋɹʃʀʂʀ ɼɸɻɽʉʊɸʅ) 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʜʨʘʤʠ ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʤʘʣʳʭ 

ʛʦʨʦʜʘʭ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ. ʊʘʢ, ʚ 2019 ʛʦʜʫ ʚ ʨʘʤʢʘʭ 

ʵʢʩʧʝʨʪʥʦʡ ʩʝʩʩʠʠ  çɼʠʘʛʥʦʩʪʠʢʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ 

ʧʨʦʙʣʝʤè, ʧʨʦʚʦʜʠʤʦʡ ʚ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ ʉʪʨʘʪʝʛʠʠ ʉʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ ʜʦ 2035 ʛʦʜʘ ʚ 

ʨʘʤʢʘʭ ʥʘʧʨʘʚʣʝʥʠʷ çʏʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣè ʧʨʦʙʣʝʤʘ ʢʘʜʨʦʚ ʜʣʷ 

ʦʪʨʘʩʣʝʡ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʦʜʥʘ ʠʟ 

ʢʣʶʯʝʚʳʭ[2]. 
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ʉ ʮʝʣʴʶ ʧʨʝʦʜʦʣʝʥʠʷ ʜʝʬʠʮʠʪʘ ʢʘʜʨʦʚ ʚ ʫʯʨʝʞʜʝʥʠʷʭ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʙʳʣʘ ʟʘʧʣʘʥʠʨʦʚʘʥʘ ʨʝʘʣʠʟʘʮʠʷ ʨʷʜʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ. ʈʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ çɿʝʤʩʢʠʡ 

ʜʦʢʪʦʨè  ʙʳʣʘ ʥʘʯʘʪʘ ʚ ʈʦʩʩʠʠ 2012 ʛʦʜʫ, ʠ ʚ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʢ ʥʝʡ 

ʧʨʠʩʦʝʜʠʥʠʣʘʩʴ ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ. ʇʨʦʛʨʘʤʤʘ ʨʝʘʣʠʟʫʝʪʩʷ ʚ 

ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʚ ʤʘʣʳʭ ʛʦʨʦʜʘʭ (ʂʠʟʠʣʶʨʪ, ɼʘʛʝʩʪʘʥʩʢʠʝ 

ʆʛʥʠ ʠ ʖʞʥʦ-ʉʫʭʦʢʫʤʩʢ). 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʦʩʥʦʚʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ 

çɿʝʤʩʢʠʡ ʜʦʢʪʦʨè ʚʳʩʪʫʧʘʶʪ: 

-  ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 29 ʥʦʷʙʨʷ 2010 ʛ. N 326-ʌɿ "ʆʙ 

ʦʙʷʟʘʪʝʣʴʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè 

- ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 26.12.2017 N 1640 (ʨʝʜ. 

ʦʪ 30.11.2019) "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ "ʈʘʟʚʠʪʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ" (ʩ ʠʟʤ. ʠ ʜʦʧ., 

ʚʩʪʫʧ. ʚ ʩʠʣʫ ʩ 01.01.2020) [5]; 

- ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 24.01.2019 N 34 "ʆ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ "ʈʘʟʚʠʪʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ[4] " 

- ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ ʦʪ 

17.04.2019 ˉ89 çʆ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ 2019 ʛʦʜʫ ʝʜʠʥʦʚʨʝʤʝʥʥʳʭ 

ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʚʳʧʣʘʪ ʤʝʜʠʮʠʥʩʢʠʤ ʨʘʙʦʪʥʠʢʘʤ (ʚʨʘʯʘʤ, 

ʬʝʣʴʜʰʝʨʘʤ) ʚ ʚʦʟʨʘʩʪʝ ʜʦ 50 ʣʝʪ, ʷʚʣʷʶʱʠʤʩʷ ʛʨʘʞʜʘʥʘʤʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʝ ʠʤʝʶʱʠʤ ʥʝ ʠʩʧʦʣʥʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʜʦʛʦʚʦʨʫ ʮʝʣʝʚʦʤ ʦʙʫʯʝʥʠʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴʶ ʰʪʘʪʘ ʤʝʥʝʝ 60 

ʧʨʦʮʝʥʪʦʚ), ʧʨʠʙʳʚʰʠʤ (ʧʝʨʝʝʭʘʚʰʠʤ) 2019 ʛʦʜʫ ʥʘ ʨʘʙʦʪʫ 

ʩʝʣʴʩʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʣʠʙʦ ʨʘʙʦʯʠʝ ʧʦʩʝʣʢʠ, ʣʠʙʦ ʧʦʩʝʣʢʠ 

ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ, ʣʠʙʦ ʛʦʨʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ 

ʥʘʩʝʣʝʥʠʝʤ ʜʦ 50 ʪʳʩ. ʯʝʣʦʚʝʢ ʟʘʢʣʶʯʠʚʰʠʤ ʪʨʫʜʦʚʦʡ ʜʦʛʦʚʦʨ 

ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʦʡ ʄʠʥʠʩʪʝʨʩʪʚʫ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥè[3]. 

ʋʩʣʦʚʠʷ ʫʯʘʩʪʠʷ ʚ ʧʨʦʛʨʘʤʤʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʥʘ 

ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. (ʈʠʩʫʥʦʢ 1). ʋʩʣʦʚʠʷ ʫʯʘʩʪʠʷ 

ʚ ʧʨʦʛʨʘʤʤʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʣʠʩʴ ʧʦ ʭʦʜʫ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʛʨʘʤʤʳ.  

ɼʦ 2016 ʛʦʜʘ ʩʫʱʝʩʪʚʦʚʘʣʠ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʛʨʘʤʤʝ ʧʦ ʚʦʟʨʘʩʪʫ: ʥʝ ʩʪʘʨʰʝ 25 ʣʝʪ, ʩ 2016 ʛʦʜʘ ʚʦʟʨʘʩʪʥʦʡ 

ʮʝʥʟ ʧʦʜʥʷʣʠ ʜʦ 35 ʣʝʪ, ʟʘʪʝʤ ʜʦ 50 ʣʝʪ ʠ ʩ 2020 ʛʦʜʘ ʚʦʟʨʘʩʪʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʫʯʘʩʪʠʝ ʚ ʧʨʦʛʨʘʤʤʝ ʙʳʣʠ ʩʥʷʪʳ. 
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ʈʠʩʫʥʦʢ 1. ï ʋʩʣʦʚʠʷ ʫʯʘʩʪʠʷ ʚ ʧʨʦʛʨʘʤʤʝ  

çɿʝʤʩʢʠʡ ʜʦʢʪʦʨ/ʬʝʣʴʜʰʝʨè 

 

ɺʦʧʨʦʩ ʦ ʚʦʟʨʘʩʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ ʚʳʟʳʚʘʝʪ ʜʠʩʢʫʩʩʠʶ, 

ʦʜʥʘʢʦ, ʩʝʨʴʸʟʥʳʤ ʘʨʛʫʤʝʥʪʦʤ ʜʣʷ ʩʥʷʪʠʷ ʚʦʟʨʘʩʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʵʬʬʝʢʪ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ.  

ʇʦ ʜʘʥʥʳʤ ʄʠʥʟʜʨʘʚʘ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʯʝʪʳʨʝ ʛʦʜʘ ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʘʯʝʡ ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ ʚʳʨʦʩʣʦ ʥʘ ʯʝʪʳʨʝ ʪʳʩʷʯʠ ʠ ʩʝʡʯʘʩ 

ʩʦʩʪʘʚʣʷʝʪ 305 ʪʳʩʷʯ. ʊʦ ʝʩʪʴ ʨʦʩʪ ʣʠʰʴ ʯʫʪʴ ʙʦʣʴʰʝ ʦʜʥʦʛʦ 

ʧʨʦʮʝʥʪʘ. ɸ ʜʝʬʠʮʠʪ ʧʦ-ʧʨʝʞʥʝʤʫ ʙʦʣʴʰʦʡ: ʙʦʣʝʝ 25 ʪʳʩʷʯ 

ʚʨʘʯʝʡ. ʉ ʤʝʜʩʝʩʪʨʘʤʠ ʠ ʬʝʣʴʜʰʝʨʘʤʠ ʝʱʝ ʭʫʞʝ. çɿʜʝʩʴ ʧʦʢʘ ʥʘʤ 

ʥʝ ʫʜʘʣʦʩʴ ʜʦʩʪʠʛʥʫʪʴ ʨʦʩʪʘ ʩʨʝʜʥʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ: 

ʜʝʬʠʮʠʪ - 130 ʪʳʩʷʯ ʯʝʣʦʚʝʢ, ʧʨʠʯʝʤ ʟʘ ʯʝʪʳʨʝ ʛʦʜʘ ʦʥ 

ʫʩʫʛʫʙʠʣʩʷè, - ʧʨʠʟʥʘʣʘ ʤʠʥʠʩʪʨ ɺʝʨʦʥʠʢʘ ʉʢʚʦʨʮʦʚʘ. ʇʨʠʚʣʝʯʴ 

ʚʨʘʯʝʡ, ʬʝʣʴʜʰʝʨʦʚ, ʤʝʜʩʝʩʪʝʨ ʤʦʞʥʦ ʪʦʣʴʢʦ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ: 

ɺʨʘʯʠ, 
ʬʝʣʴʜʰʝʨʘ

ɺʦʟʨʘʩʪ (ʩ 2020 ʛʦʜʘ) ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ

ʇʨʠʙʳʚʰʠʝ (ʧʝʨʝʝʭʘʚʰʠʝ) ʥʘ ʨʘʙʦʪʫ ʚ 
ʩʝʣʴʩʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʣʠʙʦ 
ʧʦʩʝʣʢʠ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ, ʣʠʙʦ ʛʦʨʦʜʘ ʩ 
ʥʘʩʝʣʝʥʠʝʤ ʜʦ 50 ʪʳʩʷʯ ʯʝʣʦʚʝʢ

ʀʩʧʦʣʥʝʥʠʝ ʪʨʫʜʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʚ 
ʪʝʯʝʥʠʝ 5 ʣʝʪ ʩʦ ʜʥʷ ʟʘʢʣʶʯʝʥʠʷ 

ʜʦʛʦʚʦʨʘ ʥʘ ʜʦʣʞʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʪʨʫʜʦʚʳʤ ʜʦʛʦʚʦʨʦʤ

ɺʘʢʘʥʩʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʧʝʨʝʯʥʝ 
ʚʘʢʘʥʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʤʝʜʠʮʠʥʩʢʠʭ 
ʨʘʙʦʪʥʠʢʦʚ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ 
ʠ ʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʧʨʠ 
ʟʘʤʝʱʝʥʠʠ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 
ʝʜʠʥʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ 
ʚʳʧʣʘʪʳ ʥʘ ʦʯʝʨʝʜʥʦʡ ʬʠʥʘʥʩʦʚʳʡ ʛʦʜ

ɺʳʧʣʘʪʘ: ʚʨʘʯʘʤ 1 ʤʣʥ. ʨʫʙ., ʬʝʣʴʜʰʝʨʘʤ 
500 ʪʳʩ. ʨʫʙ.
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ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʤ ʥʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ. ʕʪʦ ʢʘʢ ʤʠʥʠʤʫʤ 

ʥʘʣʠʯʠʝ ʞʠʣʴʷ ʠ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʨʘʙʦʪʢʘ [6].  

ʇʦ ʜʘʥʥʳʤ ʄʠʥʟʜʨʘʚʘ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ,  ʚ ʧʝʨʠʦʜ ʩ 2012 

ʜʦ 2017 ʛʦʜʘ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ çɿʝʤʩʢʠʡ ʜʦʢʪʦʨè 

ʧʨʠʚʣʝʯʝʥʦ ʥʘ ʨʘʙʦʪʫ 1 080 ʚʨʘʯʝʡ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʴ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʨʘʯʝʡ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʚʳʨʦʩ. ɺ 2018 ʛʦʜʫ 

ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ 

ʚʦʩʧʦʣʥʝʥʠʷ ʜʝʬʠʮʠʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ: 52 

ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʘ-ʪʝʨʘʧʝʚʪʘ ʠ 37 ʚʨʘʯʝʡ-ʧʝʜʠʘʪʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʠʡ ʜʝʬʠʮʠʪ ʚʨʘʯʝʙʥʳʭ ʢʘʜʨʦʚ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʩʨʝʜʠ ʚʨʘʯʝʡ-ʧʝʜʠʘʪʨʦʚ, ʪʝʨʘʧʝʚʪʦʚ, ʨʝʥʪʛʝʥʦʣʦʛʦʚ, ʬʪʠʟʠʘʪʨʦʚ, 

ʘʥʝʩʪʝʟʠʦʣʦʛʦʚ-ʨʝʘʥʠʤʘʪʦʣʦʛʦʚ ʠ ʜʨ. ɺ 2019 ʛʦʜʫ ʧʦ ʜʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʧʣʘʥʠʨʫʝʪʩʷ ʪʨʫʜʦʫʩʪʨʦʠʪʴ ʚ ʩʝʣʴʩʢʫʶ ʤʝʩʪʥʦʩʪʴ 224 

ʚʨʘʯʘ ʠ 10 ʬʝʣʴʜʰʝʨʦʚ [1]. 

ɸʥʘʣʠʟ ʚʘʢʘʥʩʠʡ ʧʦ ʧʨʦʛʨʘʤʤʝ çɿʝʤʩʢʠʡ ʜʦʢʪʦʨè ʥʘ 2020 ʛʦʜ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʘʷ ʩʠʪʫʘʮʠʷ ʩ ʢʘʜʨʘʤʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ 

çʄʘʛʘʨʘʤʢʝʥʪʩʢʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʨʘʡʦʥʥʦʡ ʙʦʣʴʥʠʮʝ (27 ʚʘʢʘʥʩʠʡ), 

ɸʭʪʳʥʩʢʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʨʘʡʦʥʥʦʡ ʙʦʣʴʥʠʮʝ (22 ʚʘʢʘʥʩʠʠ), 

çʉʫʣʝʡʤʘʥ-ʉʪʘʣʴʩʢʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʨʘʡʦʥʥʦʡ ʙʦʣʴʥʠʮʝ (17 

ʚʘʢʘʥʩʠʡ)  ɼʘʭʘʜʘʝʚʩʢʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʨʘʡʦʥʥʦʡ ʙʦʣʴʥʠʮʝ (15 

ʚʘʢʘʥʩʠʡ). ʇʦ ʛʦʨʦʜʘʤ ʂʠʟʠʣʶʨʪ ʠ ɼʘʛʝʩʪʘʥʩʢʠʝ ʦʛʥʠ ʚʘʢʘʥʩʠʡ 

ʥʝʪ. ʇʦ ʛʦʨʦʜʫ ʖʞʥʦ-ʉʫʭʦʢʫʤʩʢʫ ï 9 ʚʘʢʘʥʩʠʡ. ʂʘʢ ʧʦʜʯʝʨʢʥʫʣ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ɼʘʛʝʩʪʘʥʘ ɸʨʪʸʤ ɿʜʫʥʦʚ ʥʘ ʚʩʪʨʝʯʝ ʩ 

ʛʣʘʚʘʤʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦ ʠʪʦʛʘʤ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʛʨʘʤʤʳ ɿʝʤʩʢʠʡ ʜʦʢʪʦʨ/ʬʝʣʴʜʰʝʨè, ʨʦʣʴ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʜʝʬʠʮʠʪʘ ʢʘʜʨʦʚ ʚ 

ʫʯʨʝʞʜʝʥʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʘ. ɻʣʘʚʘʤ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʣʝʜʫʝʪ ʘʢʪʠʚʥʝʝ ʚʢʣʶʯʘʪʴʩʷ ʚ 

ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʛʨʘʤʤʳ, ʚʳʩʪʨʘʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 

ʢʦʪʦʨʦʝ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʫʩʧʝʰʥʳʡ ʦʧʳʪ ʜʨʫʛʠʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ʇʦ ʜʘʥʥʳʤ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ çɻʦʨʦʜ 

ɼʘʛʝʩʪʘʥʩʢʠʝ ʦʛʥʠè ʟʘ 2018-2019 ʛʦʜ ʚ ʛʦʨʦʜʝ ʙʳʣʠ ʪʨʫʜʦʫʩʪʨʦʝʥʳ 

17 ʩʧʝʮʠʘʣʠʩʪʦʚ. (ʊʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1. ʀʪʦʛʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ çɿʝʤʩʢʠʡ ʜʦʢʪʦʨè ʚ 

ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ çɻʦʨʦʜ ɼʘʛʝʩʪʘʥʩʢʠʝ ʦʛʥʠè. 

ˉʧ.ʧ. ʂʚʘʣʠʬʠʢʘʮʠʷ 

ʩʧʝʮʠʘʣʠʩʪʘ 

ʂʦʣʠʯʝʩʪʚʦ ʪʨʫʜʦʫʩʪʨʦʝʥʥʳʭ 

2018 2019 

1.  ɺʨʘʯ-ʨʝʥʪʛʝʥʦʣʦʛ 1 0 

2.  ɺʨʘʯ-ʪʝʨʘʧʝʚʪ 

ʫʯʘʩʪʢʦʚʳʡ 

1 2 

3.  ɺʨʘʯ-ʘʢʫʰʝʨ-ʛʠʥʝʢʦʣʦʛ 3 0 

4.  ɺʨʘʯ-ʩʪʦʤʘʪʦʣʦʛ 1 2 

5.  ɺʨʘʯ-ʋɿʀ 1 0 

6.  ɺʨʘʯ-ʧʝʜʠʘʪʨ 

ʫʯʘʩʪʢʦʚʳʡ 

0 1 

7.  ɺʨʘʯ-ʦʪʦʣʘʨʠʥʛʦʣʦʛ 0 1 

8.  ɺʨʘʯ-ʫʨʦʣʦʛ 0 1 

9.  ɺʨʘʯ-ʬʪʠʟʠʘʪʨ 0 1 

10.  ɺʨʘʯ-ʭʠʨʫʨʛ 0 1 

 ʀʪʦʛʦ 7 10 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘ 2 ʛʦʜʘ ʚ ʛʦʨʦʜ ʙʳʣʠ ʪʨʫʜʦʫʩʪʨʦʝʥʳ 17 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʢʘʢ ʚʨʘʯʠ ʦʙʱʝʛʦ ʧʨʦʬʠʣʷ, ʪʘʢ ʠ 

ʫʟʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʜʝʬʠʮʠʪʘ ʢʘʜʨʦʚ ʚ ʩʠʩʪʝʤʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʫʪʝʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ çɿʝʤʩʢʠʡ 

ʜʦʢʪʦʨ/ʬʝʣʴʜʰʝʨè ʚ ʦʪʜʝʣʴʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ 

ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
1. ɽʩʣʠ ʨʘʡʦʥʘʤ ʥʫʞʥʳ ʜʦʢʪʦʨʘ, ʛʣʘʚʳ ʜʦʣʞʥʳ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴʩʷ 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]//ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.e-

dag.ru/novosti/novosti-pravitelstva/artjom-zdunov-esli-rajonam-

nuzhny-doktora-glavy-dolzhny-aktivizirovatsya.html  ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ:07.03.2020 

2. ʀʪʦʛʠ ʵʢʩʧʝʨʪʥʦʡ ʩʝʩʩʠʠ çɼʠʘʛʥʦʩʪʠʢʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ 

ʧʨʦʙʣʝʤè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] //ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://minec-

rd.ru/itogi ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.03.2020 

3. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ ʦʪ 17.04.2019 
ˉ89 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.e-

dag.ru/2013-05-27-06-54-30/postanovleniya-pravitelstva-

rd/postanovlenie-pravitelstva-rd-ot-17-aprelya-2019-g-89-o-

predostavlenii-v-2019-godu-edinovremennykh-kompensatsionnykh-

vyplat-meditsinskim-rabotnikam-vracham-feldsheram-v-vozraste-do-

50-let-yavlyayushchimsya-grazhdanami-rossijskoj-federatsii.html 

ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.03.2020 



49 
 

4. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 24.01.2019 N 34 "ʆ ʚʥʝʩʝʥʠʠ 
ʠʟʤʝʥʝʥʠʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

çʈʘʟʚʠʪʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]//ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: 

http://www.consultant.ru/document/cons_doc_LAW_316744/  ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ:07.03.2020 

5. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 26.12.2017 N 1640 (ʨʝʜ. ʦʪ 
30.11.2019) "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ "ʈʘʟʚʠʪʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ" (ʩ ʠʟʤ. ʠ ʜʦʧ., 

ʚʩʪʫʧ. ʚ ʩʠʣʫ ʩ 01.01.2020) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]//ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=201141124

504392174784269476&cacheid=6CED61183069092218BA85D13D

4C1D57&mode=splus&base=LAW&n=339835&dst=645&rnd=7819

7DA205E3B688B2F1620E26CCA82C#2h9tycqjmy8 ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 07.03.2020 

6. ʇʨʦʛʨʘʤʤʘ çɿʝʤʩʢʠʡ ʜʦʢʪʦʨè 2019-2020 [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]//ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.kremlinrus.ru/article/181/106181/   ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ:07.03.2020 
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ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʦʚ ʦʪʢʨʳʪʦʩʪʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ 
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ʦʧʨʝʜʝʣʝʥʥʳʭ ʂʦʥʮʝʧʮʠʝʡ ʦʪʢʨʳʪʦʩʪʠ [3]. 

ʇʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʪʢʨʳʪʦʩʪʠ 

ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʢ ʦʙʝʩʧʝʯʝʥʠʶ 

ʦʪʢʨʳʪʦʩʪʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. ʂ 

ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʘʤ (ʠʥʩʪʨʫʤʝʥʪʘʤ) ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ 

ʦʪʢʨʳʪʦʩʪʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ 

ʦʪʥʦʩʷʪʩʷ: 
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ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʪʢʨʳʪʦʩʪʠ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ; 

ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʳ ʩ ʦʪʢʨʳʪʳʤʠ ʜʘʥʥʳʤʠ; 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʥʷʪʥʦʩʪʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʧʨʦʛʨʘʤʤ, 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ (ʨʝʘʣʠʟʫʝʤʳʭ) ʬʝʜʝʨʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ; 

ʧʨʠʥʷʪʠʝ ʧʣʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʝʞʝʛʦʜʥʦʡ ʧʫʙʣʠʯʥʦʡ 

ʜʝʢʣʘʨʘʮʠʠ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ, ʠʭ ʦʙʱʝʩʪʚʝʥʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʠ ʵʢʩʧʝʨʪʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʫʙʣʠʯʥʦʡ ʦʪʯʝʪʥʦʩʪʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ; 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʨʘʙʦʪʝ ʩ ʦʙʨʘʱʝʥʠʷʤʠ ʛʨʘʞʜʘʥ ʠ 

ʦʨʛʘʥʠʟʘʮʠʡ; 

ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩ ʨʝʬʝʨʝʥʪʥʳʤʠ ʛʨʫʧʧʘʤʠ; 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ 

ʩ ʦʙʱʝʩʪʚʝʥʥʳʤ ʩʦʚʝʪʦʤ; 

ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʧʨʝʩʩ-ʩʣʫʞʙʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ; 

ʦʨʛʘʥʠʟʘʮʠʷ ʥʝʟʘʚʠʩʠʤʦʡ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʷ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʨʝʘʣʠʟʘʮʠʶ 

ʧʨʠʥʮʠʧʦʚ ʦʪʢʨʳʪʦʩʪʠ ʠ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ 

ʦʪʢʨʳʪʦʩʪʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʂʦʥʮʝʧʮʠʝʡ, ʌʝʜʝʨʘʣʴʥʦʡ 

ʪʘʤʦʞʝʥʥʦʡ ʩʣʫʞʙʦʡ ʝʞʝʛʦʜʥʦ ʫʪʚʝʨʞʜʘʝʪʩʷ ʚʝʜʦʤʩʪʚʝʥʥʳʡ ʧʣʘʥ 

ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ (ʜʘʣʝʝ - ʚʝʜʦʤʩʪʚʝʥʥʳʡ ʧʣʘʥ). 

ɺ ʚʝʜʦʤʩʪʚʝʥʥʦʤ ʧʣʘʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʚ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʦʪʢʨʳʪʦʩʪʠ ʌʝʜʝʨʘʣʴʥʦʡ ʪʘʤʦʞʝʥʥʦʡ 

ʩʣʫʞʙʳ, ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ (ʠʥʩʪʨʫʤʝʥʪʦʚ) ʦʪʢʨʳʪʦʩʪʠ, ʢʦʥʢʨʝʪʥʳʝ ʮʝʣʝʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʪʚʝʪʩʪʚʝʥʥʳʝ 

ʜʦʣʞʥʦʩʪʥʳʝ ʣʠʮʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʦʝʢʪʦʤ ʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʧʣʘʥʘ 

ʌʝʜʝʨʘʣʴʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʩʣʫʞʙʳ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ 

ʦʪʢʨʳʪʦʩʪʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʥʘ 2020 

ʛʦʜ [2]ʦʧʨʝʜʝʣʝʥʳ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ: 

- ɺʥʫʪʨʠʚʝʜʦʤʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 

- ʈʘʟʚʠʪʠʝ ʢʣʶʯʝʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʪʢʨʳʪʦʩʪʠ. 

ɺ ʨʘʤʢʘʭ ʚʥʫʪʨʠʚʝʜʦʤʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ 

ʌʊʉ ʈʦʩʩʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ 
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çʀʥʪʝʨʥʝʪè ɺʝʜʦʤʩʪʚʝʥʥʦʛʦ ʧʣʘʥʘ ʌʝʜʝʨʘʣʴʥʦʡ ʪʘʤʦʞʝʥʥʦʡ 

ʩʣʫʞʙʳ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʦʪʢʨʳʪʦʩʪʠ ʬʝʜʝʨʘʣʴʥʳʭ 

ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʥʘ 2020 ʛʦʜ, ʘ ʪʘʢʞʝ ʩʚʝʜʝʥʠʡ ʦ 

ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ɺʝʜʦʤʩʪʚʝʥʥʦʛʦ ʧʣʘʥʘ ʥʘ 2020 ʛʦʜ. ʉʚʝʜʝʥʠʷ ʦ 

ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ 

ʝʞʝʢʚʘʨʪʘʣʴʥʦ.  

ʄʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʢʣʶʯʝʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʦʪʢʨʳʪʦʩʪʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʧʦ ʛʨʫʧʧʘʤ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʧʨʠʚʝʜʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʧʨʠʥʮʠʧʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʪʢʨʳʪʦʩʪʠ ʌʝʜʝʨʘʣʴʥʦʡ ʪʘʤʦʞʝʥʥʦʡ 

ʩʣʫʞʙʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: 

- ʇʦʜʛʦʪʦʚʢʘ ʠ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ 

ʈʦʩʩʠʠ ʚ ʨʘʟʜʝʣʝ çʂʘʪʝʛʦʨʠʨʦʚʘʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ɺʕɼè 

ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʨʷʜʦʢ, ʢʨʠʪʝʨʠʠ ʠ 

ʫʩʣʦʚʠʷ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ ʣʠʮ, ʩʦʚʝʨʰʘʶʱʠʭ ʪʘʤʦʞʝʥʥʳʝ 

ʦʧʝʨʘʮʠʠ; ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʭ ʠ ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʚʦʧʨʦʩʘʤ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ ʣʠʮ, ʩʦʚʝʨʰʘʶʱʠʭ 

ʪʘʤʦʞʝʥʥʳʝ ʦʧʝʨʘʮʠʠ; 

- ɸʢʪʫʘʣʠʟʘʮʠʷ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ ʈʦʩʩʠʠ ʧʨʠʥʷʪʳʭ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʦʚʘʨʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʅ ɺʕɼ ɽɸʕʉ; 

- ɸʢʪʫʘʣʠʟʘʮʠʷ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ ʈʦʩʩʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʨʠʥʷʪʠʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʪʦʚʘʨʘ; 

- ʈʘʟʤʝʱʝʥʠʝ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ ʈʦʩʩʠʠ ʩʩʳʣʢʠ ʥʘ 

ʇʣʘʥ-ʛʨʘʬʠʢ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʨʘʙʦʪʳ ʄʠʥʬʠʥʘ ʈʦʩʩʠʠ ʥʘ 

2020 ʛʦʜ ʠ ʥʘ ʩʨʝʜʥʝʩʨʦʯʥʫʶ ʠ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ 

- ʈʝʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ ʦʥʣʘʡʥ ʦʧʣʘʪʳ ʫʯʘʩʪʥʠʢʘʤʠ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ 

ʪʘʤʦʞʝʥʥʳʤ ʧʣʘʪʝʞʘʤ ʠ ʧʝʥʷʤ ʧʦʩʨʝʜʩʪʚʦʤ ɸʇʉ çʃʠʯʥʳʡ 

ʢʘʙʠʥʝʪ ʫʯʘʩʪʥʠʢʘ ɺʕɼè ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ ʈʦʩʩʠʠ 

- ʆʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʘʯʠ ʟʘʷʚʣʝʥʠʡ ʥʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ ʚʝʜʝʥʠʷ ʨʝʝʩʪʨʘ 

ʪʘʤʦʞʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʠʩʝʤ 

ʧʦʩʨʝʜʩʪʚʦʤ ɸʇʉ çʃʠʯʥʳʡ ʢʘʙʠʥʝʪ ʫʯʘʩʪʥʠʢʘ ɺʕɼè ʥʘ 

ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ ʈʦʩʩʠʠ. 

ʉ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʘʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʢʘʢ 

ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʳ ʩ ʦʪʢʨʳʪʳʤʠ ʜʘʥʥʳʤʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʦʜʜʝʨʞʘʥʠʝ ʈʝʝʩʪʨʘ ʥʘʙʦʨʦʚ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ, 

ʨʘʟʤʝʱʝʥʥʦʛʦ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ ʈʦʩʩʠʠ, ʚ ʘʢʪʫʘʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʱʝʥʠʝ ʥʦʚʳʭ ʥʘʙʦʨʦʚ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ 
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ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ. ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʦʣʞʥʘ ʜʦʩʪʠʛʘʪʴ100%. 

ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʥʷʪʥʦʩʪʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʧʨʦʛʨʘʤʤ, 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ (ʨʝʘʣʠʟʫʝʤʳʭ) ʌʝʜʝʨʘʣʴʥʦʡ ʪʘʤʦʞʝʥʥʦʡ 

ʩʣʫʞʙʦʡ  ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʜʦʩʪʠʛʘʪʴ ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣʦʚʳʭ ʢʨʫʛʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʣʠʮʘ 

ʤʦʛʫʪ ʟʘʜʘʪʴ ʚʦʧʨʦʩʳ ʧʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ 

(ʠʣʠ) ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʚ ʩʬʝʨʝ ʧʦʣʥʦʤʦʯʠʡ ʌʊʉ 

ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ ʈʦʩʩʠʠ 

ʧʦʣʦʞʝʥʠʡ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʦʪʯʝʪʘ.  

ɺ ʯʘʩʪʥʦʩʪʠ, 22-23 ʦʢʪʷʙʨʷ 2020 ʛʦʜʘ ʚ ʄʦʩʢʚʝ ʚ ʎʝʥʪʨʝ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʌʝʜʝʨʘʣʴʥʘʷ ʪʘʤʦʞʝʥʥʘʷ ʩʣʫʞʙʘ 

ʧʨʦʚʦʜʠʪ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʪʘʤʦʞʝʥʥʳʡ ʬʦʨʫʤ (ʄʊʌ). ʄʊʌ ï ʵʪʦ 

ʥʦʚʳʡ ʬʦʨʤʘʪ ʧʨʦʚʦʜʠʚʰʝʡʩʷ ʩ 1999 ʛʦʜʘ ʝʞʝʛʦʜʥʦʡ ʚʳʩʪʘʚʢʠ 

çʊʘʤʦʞʝʥʥʘʷ ʩʣʫʞʙʘè. ɽʞʝʛʦʜʥʦ ʵʪʦ ʩʦʙʳʪʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʙʠʟʥʝʩʘ ʩʦʙʨʘʪʴʩʷ ʥʘ 

ʦʜʥʦʡ ʧʣʦʱʘʜʢʝ ʜʣʷ ʦʙʤʝʥʘ ʦʧʳʪʦʤ ʠ ʦʙʩʫʞʜʝʥʠʷ ʥʦʚʳʭ 

ʠʥʠʮʠʘʪʠʚ ʚ ʩʬʝʨʝ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʪʘʤʦʞʝʥʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. ʊʨʘʜʠʮʠʦʥʥʦ ʫʯʘʩʪʠʝ ʚ 

ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʨʠʥʠʤʘʝʪ ʨʫʢʦʚʦʜʩʪʚʦ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʄʠʥʬʠʥʘ ʈʦʩʩʠʠ, ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ, ʌʅʉ 

ʈʦʩʩʠʠ, ʜʨʫʛʠʭ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʘ ʠ ʟʘʨʫʙʝʞʥʳʭ ʪʘʤʦʞʝʥʥʳʭ 

ʘʜʤʠʥʠʩʪʨʘʮʠʡ [1]. 

ʈʷʜ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʧʨʘʚʣʝʥ ʥʘ ʇʨʠʥʷʪʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ 

ʧʫʙʣʠʯʥʦʡ ʜʝʢʣʘʨʘʮʠʠ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʌʝʜʝʨʘʣʴʥʦʡ ʪʘʤʦʞʝʥʥʦʡ 

ʩʣʫʞʙʳ ʥʘ 2020 ʛʦʜ (ʜʘʣʝʝ ï ʇʫʙʣʠʯʥʘʷ ʜʝʢʣʘʨʘʮʠʷ), ʝʝ 

ʦʙʱʝʩʪʚʝʥʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʠ ʵʢʩʧʝʨʪʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʚ 1 ʢʚʘʨʪʘʣʝ 2020 ʛʦʜʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʧʦʜʛʦʪʦʚʢʘ 

ʧʨʦʝʢʪʘ ʇʫʙʣʠʯʥʦʡ ʜʝʢʣʘʨʘʮʠʠ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʝʛʦ ʚ ʆʙʱʝʩʪʚʝʥʥʳʡ 

ʩʦʚʝʪ ʧʨʠ ʌʊʉ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʷ ʧʫʙʣʠʯʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʇʫʙʣʠʯʥʦʡ ʜʝʢʣʘʨʘʮʠʠ ʥʘ ʠʪʦʛʦʚʦʡ ʢʦʣʣʝʛʠʠ ʌʊʉ 

ʈʦʩʩʠʠ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʧʫʙʣʠʯʥʦʡ ʦʪʯʝʪʥʦʩʪʠ ʌʝʜʝʨʘʣʴʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʩʣʫʞʙʳ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ ʈʦʩʩʠʠ ʨʘʟʤʝʱʘʝʪʩʷ ʧʣʘʥʘ-

ʛʨʘʬʠʢ ʟʘʢʫʧʦʢ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ ʌʊʉ ʈʦʩʩʠʠ ʥʘ 2020 ʛʦʜ ʠ 

ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ 2021 ï 2022 ʛʦʜʦʚ ʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʠʪʦʛʘʤ 

ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌʊʉ ʈʦʩʩʠʠ ʟʘ 2020 ʛʦʜ. 
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ʆʪʜʝʣʴʥʘʷ ʨʘʙʦʪʘ ʚʝʜʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʧʨʦʝʢʪʘ 

ʠʪʦʛʦʚʦʛʦ ʜʦʢʣʘʜʘ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʌʊʉ ʈʦʩʩʠʠ ʟʘ 2019 ʛʦʜ. ʇʨʦʝʢʪ ʜʦʢʣʘʜʘ ʧʨʦʭʦʜʠʪ 

ʦʙʩʫʞʜʝʥʠʝ ʚ ʆʙʱʝʩʪʚʝʥʥʦʡ ʧʘʣʘʪʝ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʝ ʠ 

ʉʦʚʝʪʝ ʌʝʜʝʨʘʮʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʉʦʙʨʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ; ʕʢʩʧʝʨʪʥʦʤ ʩʦʚʝʪʝ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ; ʉʯʝʪʥʦʡ ʧʘʣʘʪʝ; ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ; 

ʆʙʱʝʩʪʚʝʥʥʦʤ ʩʦʚʝʪʝ ʧʨʠ ʌʊʉ ʈʦʩʩʠʠ. ʇʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ 

ʜʦʢʣʘʜʘ ʥʘ ʟʘʩʝʜʘʥʠʠ ʠʪʦʛʦʚʦʡ ʢʦʣʣʝʛʠʠ ʌʊʉ ʈʦʩʩʠʠ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʟʤʝʱʝʥʠʝ ʧʨʝʩʩ-ʨʝʣʠʟʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʝʩʩ-

ʧʦʜʭʦʜʘ. ɹʦʣʝʝ ʪʦʛʦ, ʝʞʝʛʦʜʥʦ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʚʝʜʦʤʩʪʚʘ ʚ 

ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʨʘʟʤʝʱʘʝʪʩʷ ʩʙʦʨʥʠʢ çʊʘʤʦʞʝʥʥʘʷ ʩʣʫʞʙʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè.  

ʊʘʢʞʝ, ʢ ʯʠʩʣʫ ʧʫʙʣʠʯʥʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʨʘʟʤʝʱʘʝʤʦʡ ʥʘ ʩʘʡʪʝ 

ʌʊʉ, ʦʪʥʦʩʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: 

- ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʌʊʉ ʈʦʩʩʠʠ, ʈʊʋ, ʊʅʇ, ʫʯʨʝʞʜʝʥʠʷʤʠ, 

ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʚʝʜʝʥʠʠ ʌʊʉ ʈʦʩʩʠʠ, ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘʤʠ 

ʪʘʤʦʞʝʥʥʦʡ ʩʣʫʞʙʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʠʥʦʩʪʨʘʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʘʭ ʚʳʜʝʣʷʝʤʳʭ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ 

 - ʧʦʢʘʟʘʪʝʣʠ ʙʫʭʛʘʣʪʝʨʩʢʦʡ (ʬʠʥʘʥʩʦʚʦʡ) ʦʪʯʝʪʥʦʩʪʠ 

ʌʝʜʝʨʘʣʴʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʩʣʫʞʙʳ ʟʘ 2019 ʛʦʜ 

- ʦʪʯʝʪ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʚʳʧʦʣʥʝʥʠʷ ʇʫʙʣʠʯʥʦʡ ʜʝʢʣʘʨʘʮʠʠ 

ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʌʝʜʝʨʘʣʴʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʩʣʫʞʙʳ ʥʘ 2019 ʛʦʜ 

-  ʦ ʚʳʧʦʣʥʝʥʠʠ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʪʘʤʦʞʝʥʥʳʭ 

ʦʨʛʘʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 2019 ʛʦʜ 

- ʦʙ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʟʘʱʠʪʝ ʧʨʘʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ 2019 ʛʦʜʫ  

- ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ 

- ʩʚʝʜʝʥʠʷ ʦʙ ʵʢʩʧʝʨʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʎʕʂʊʋ ʠ ʵʢʩʧʝʨʪʥʦ-

ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʭ ʩʣʫʞʙ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠ ʩʧʨʘʚʦʯʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʳʧʦʣʥʝʥʥʳʭ ʵʢʩʧʝʨʪʠʟʘʭ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ɽʱʝ ʦʜʥʠʤ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʨʘʙʦʪʝ ʩ ʦʙʨʘʱʝʥʠʷʤʠ ʛʨʘʞʜʘʥ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ 

ʈʦʩʩʠʠ ʦʙʟʦʨʘ ʦʙʨʘʱʝʥʠʡ ʛʨʘʞʜʘʥ, ʚʢʣʶʯʘʷ ʦʙʦʙʱʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʦʩʪʫʧʠʚʰʠʭ 

ʦʙʨʘʱʝʥʠʡ; 
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- ʇʦʜʜʝʨʞʢʘ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʨʘʟʤʝʱʝʥʥʦʡ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ ʈʦʩʩʠʠ: 

ʦ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮʘʭ ʌʊʉ ʈʦʩʩʠʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʨʘʙʦʪʫ 

ʩ ʦʙʨʘʱʝʥʠʷʤʠ ʛʨʘʞʜʘʥ; 

ʦ ʥʦʤʝʨʘʭ ʪʝʣʝʬʦʥʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʩʧʨʘʚʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚ ʌʊʉ ʈʦʩʩʠʠ; 

- ʇʦʜʛʦʪʦʚʢʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʦʙʱʝʨʦʩʩʠʡʩʢʦʛʦ ʜʥʷ ʧʨʠʝʤʘ 

ʛʨʘʞʜʘʥ; 

- ʆʙʝʩʧʝʯʝʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʟʘʷʚʣʝʥʠʡ ʦ 

ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʦʚʘʨʘ, ʧʝʨʝʤʝʱʘʝʤʦʛʦ ʯʝʨʝʟ 

ʪʘʤʦʞʝʥʥʫʶ ʛʨʘʥʠʮʫ ɽɸʕʉ, ʚ ʥʝʩʦʙʨʘʥʥʦʤ ʠʣʠ ʨʘʟʦʙʨʘʥʥʦʤ ʚʠʜʝ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʥʝʢʦʤʧʣʝʢʪʥʦʤ ʠʣʠ ʥʝʟʘʚʝʨʰʝʥʥʦʤ ʚʠʜʝ, ʚʚʦʟ ʠʣʠ 

ʚʳʚʦʟ ʢʦʪʦʨʦʛʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʪʦʚʘʨʥʳʤʠ ʧʘʨʪʠʷʤʠ ʚ 

ʪʝʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ; 

- ʆʙʝʩʧʝʯʝʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʪʘʤʦʞʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʟʘʷʚʣʝʥʠʡ ʧʨʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ ʧʦ ʧʨʠʥʷʪʠʶ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʦʚʘʨʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʅ ɺʕɼ ɽɸʕʉ; 

- ʆʙʝʩʧʝʯʝʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʟʘʷʚʣʝʥʠʡ ʧʨʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ ʧʦ ʧʨʠʥʷʪʠʶ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʪʦʚʘʨʘ. 

ʆʪʜʝʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʪʨʝʙʫʶʱʠʤ ʧʦʩʪʦʷʥʥʦʡ ʠ 

ʧʣʘʥʦʤʝʨʥʦʡ ʨʘʙʦʪʳ, ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩ 

ʨʝʬʝʨʝʥʪʥʳʤʠ ʛʨʫʧʧʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʝʯʴ ʠʜʝʪ ʦ ʨʝʬʝʨʝʥʪʥʦʡ 

ʛʨʫʧʧʝ çʫʯʘʩʪʥʠʢʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè. ɺ 

ʦʨʛʘʥʘʭ ʌʊʉ ʈʦʩʩʠʠ ʵʪʘ ʨʘʙʦʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʕʢʩʧʝʨʪʥʦ-ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʪʘʤʦʞʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʠ ʌʊʉ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʘʜʨʝʩʥʦʡ ʨʘʩʩʳʣʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʌʊʉ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʨʝʬʝʨʝʥʪʥʦʡ ʛʨʫʧʧʳ 

çʫʯʘʩʪʥʠʢʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʌʝʜʝʨʘʣʴʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʩʣʫʞʙʳ ʩ 

ʆʙʱʝʩʪʚʝʥʥʳʤ ʩʦʚʝʪʦʤ ʧʨʠ ʌʊʉ ʈʦʩʩʠʠ, ʢʘʢ ʦʪʜʝʣʴʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʦʪʢʨʳʪʦʩʪʠ, ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ 

ʨʘʙʦʪʳ ʆʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʚʝʪʘ ʧʨʠ ʌʊʉ ʈʦʩʩʠʠ ʥʘ 2020 ʛʦʜ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʘ ʟʘʩʝʜʘʥʠʷʭ ʆʉ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʝʜʨʝʥʠʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʌʊʉ ʈʦʩʩʠʠ ʤʝʭʘʥʠʟʤʦʚ 

(ʠʥʩʪʨʫʤʝʥʪʦʚ) ʦʪʢʨʳʪʦʩʪʠ.  
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ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʇʨʝʩʩ-ʩʣʫʞʙʳ ʌʊʉ ʈʦʩʩʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʤʝʱʝʥʠʝ ʚ 2020 ʛʦʜʫ ʩʘʡʪʝ ʌʊʉ ʈʦʩʩʠʠ 140 

ʚʠʜʝʦʩʶʞʝʪʦʚ ʠ 150 ʧʨʝʩʩ-ʨʝʣʠʟʦʚ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʤʦʞʝʥʥʳʭ 

ʦʨʛʘʥʦʚ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʤʝʭʘʥʠʟʤʦʚ (ʠʥʩʪʨʫʤʝʥʪʦʚ) 

ʚʳʩʪʫʧʘʝʪ ʦʨʛʘʥʠʟʘʮʠʷ ʥʝʟʘʚʠʩʠʤʦʡ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʷ. ɺ 

ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʤʝʨʦʧʨʠʷʪʠʷʤ: 

- ʧʦʜʛʦʪʦʚʢʘ ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʚʝʜʝʥʥʦʡ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʝʢʪʦʚ 

ʅʇɸ ʩ ʠʟʣʦʞʝʥʠʝʤ ʧʦʟʠʮʠʠ ʌʊʉ ʈʦʩʩʠʠ ʧʦ ʢʦʨʨʫʧʮʠʦʛʝʥʥʳʤ 

ʬʘʢʪʦʨʘʤ, ʚʳʷʚʣʝʥʥʳʤ ʚ ʭʦʜʝ ʵʢʩʧʝʨʪʠʟʳ, ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʋʉʆ; 

- ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ ʈʦʩʩʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʚʝʜʝʥʥʦʡ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʝʢʪʦʚ ʅʇɸ ʩ ʠʟʣʦʞʝʥʠʝʤ ʧʦʟʠʮʠʠ ʌʊʉ ʈʦʩʩʠʠ ʧʦ 

ʢʦʨʨʫʧʮʠʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ, ʚʳʷʚʣʝʥʥʳʤ ʚ ʭʦʜʝ ʵʢʩʧʝʨʪʠʟʳ; 

- ʇʨʦʚʝʜʝʥʠʝ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʨʘʥʝʝ 

ʧʨʠʥʷʪʳʭ ʅʇɸ. ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ 

ʧʨʘʢʪʠʢʠ ʨʝʬʝʨʝʥʪʥʦʡ ʛʨʫʧʧʦʡ çʫʯʘʩʪʥʠʢʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠè (ʚ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʚ ʅʇɸ ʢʦʨʨʫʧʮʠʦʛʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ), ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʟʘʩʝʜʘʥʠʷʭ ʆʉ; ʨʘʟʤʝʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ 

ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ ʈʦʩʩʠʠ; 

- ʇʦʜʛʦʪʦʚʢʘ ʠʪʦʛʦʚʳʭ ʦʪʯʝʪʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʡ 

ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʝʢʪʦʚ ʅʇɸ ʠ ʅʇɸ ʩ 

ʠʟʣʦʞʝʥʠʝʤ ʧʦʟʠʮʠʠ ʌʊʉ ʈʦʩʩʠʠ ʧʦ ʢʦʨʨʫʧʮʠʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ, 

ʚʳʷʚʣʝʥʥʳʤ ʚ ʭʦʜʝ ʵʢʩʧʝʨʪʠʟʳ; ʨʘʟʤʝʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʌʊʉ ʈʦʩʩʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʦʪʢʨʳʪʦʩʪʠ ʦʨʛʘʥʦʚ ʌʝʜʝʨʘʣʴʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʩʣʫʞʙʳ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʘʣʴʥʝʡʰʫʶ ʧʣʘʥʦʤʝʨʥʫʶ ʨʘʙʦʪʫ ʧʦ ʫʢʘʟʘʥʥʳʤ 10 

ʢʣʶʯʝʚʳʤ ʤʝʭʘʥʠʟʤʘʤ, ʦʜʥʘʢʦ, ʜʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʤʝʭʘʥʠʟʤʦʚ 

(ʠʥʩʪʨʫʤʝʥʪʦʚ) ʦʪʢʨʳʪʦʩʪʠ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʯʝʨʧʳʚʘʶʱʠʤ ʠ ʜʦʣʞʝʥ 

ʙʳʪʴ ʜʦʧʦʣʥʝʥ ʢʘʢ ʧʦ ʠʪʦʛʘʤ ʦʙʦʙʱʝʥʠʷ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ ʚ ʦʙʣʘʩʪʠ 

ʦʪʢʨʳʪʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦ 

ʫʩʤʦʪʨʝʥʠʶ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʌʊʉ ʈʦʩʩʠʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ (ʠʥʩʪʨʫʤʝʥʪʦʚ) 

ʦʪʢʨʳʪʦʩʪʠ ʫʯʠʪʳʚʘʪʴ: 
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ʘ) ʧʨʠʥʮʠʧʳ ʦʪʢʨʳʪʦʩʪʠ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʂʦʥʮʝʧʮʠʠ 

ʦʪʢʨʳʪʦʩʪʠ; 

ʙ) ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʟʘʧʨʦʩʳ ʨʝʬʝʨʝʥʪʥʳʭ ʛʨʫʧʧ ʚʝʜʦʤʩʪʚʘ; 

ʚ) ʧʨʠʤʝʨʳ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʧʨʘʢʪʠʢ ʚ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʦʜʢʦʥʪʨʦʣʴʥʳʭ ʌʊʉ ʈʦʩʩʠʠ. 
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DEVELOPMENT  AND TESTING  

OF A PERFORMANCE-INTRODUCTION MODEL  

OF SOCIOCULTURAL MAN AGEMENT  

OF PROJECT ACTIVITIES WITH  STUDENTS 

 

In connection with the decentralization of management, the laws 

of a market economy and methods of economic management also 

extended to the sociocultural and pedagogical sphere; external 

conditions and internal incentives were created for the reorganization of 

sociocultural management. 
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In accordance with the legislation on self-government, the regional 

and local administration has the right to independently choose the forms 

of management for socio-cultural organizations, based on the specific 

conditions of their regions and the goals set by local authorities. 

Sociocultural activity today has ceased to be identified only with 

the activities of cultural and art institutions, as it was with cultural and 

educational work, and has outgrown the framework established by 

industry structures, it can no longer "fit" into the departmental structure, 

defined as "cultural activity." Today, sociocultural problems appear in a 

broader perspective, since it is in them that the interests of various actors 

in this area intersect and interact. 

For example, national-cultural communities and centers of 

national culture are being created everywhere, they are actively 

expanding their influence in the fields of education, culture, informal 

societies and associations of people, disinterestedly restore historical and 

cultural monuments, participate in environmental programs and create 

non-traditional treatment and rehabilitation groups. 

New phenomena in sociocultural activity are obvious when 

commercial and entrepreneurial structures competing with state 

institutions (night clubs, water parks, entertainment venues, sports 

centers, private cinemas, concert halls, cinemas) merge into the 

traditional spheres of the cultural institutions of the gallery, etc. 

With regard to socio-cultural management, many project managers 

believe that only they have the right to express and implement public 

interests in matters of socio-cultural design, often poorly representing 

the goals, specific tasks and ways of this development in a particular 

region or audience due to the lack of conducted and processed research. 

Thus, we propose to consider the developed performance-introducing 

model of sociocultural management of project activities with students by 

the example of the socio-cultural program ñPractice of the Futureò. 

 

Socio-cultural program "Practice of the future." 

 

It is aimed at organizing extracurricular practice of student youth 

in the field of future professional activity through sociocultural design. 

Practice is an integral part of the educational program of higher 

education, an obligatory part of the curriculum and the educational 

process as a whole. Students practice at the university is organized and 

carried out with the aim of deepening and consolidating the theoretical 

knowledge gained and the acquisition of practical skills. 
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Training and practical training for students is a very complex and 

important step on the path to the profession. During practice, a student 

at a pedagogical university should not only become familiar with the 

regulatory framework of the institution, but must also master new 

psychological and pedagogical technologies that ensure his becoming a 

professional. The peculiarity of the organization of practice is that 

students complete the program of practice, individual tasks and 

instructions of the head of practice from the university and from the 

enterprise. 

The purpose of the program: To create conditions for the 

organization of extracurricular practice of student youth in the field of 

future professional activity through sociocultural design. 

Tasks: 

1. Conduct a study to identify problems in the organization of 

educational and practical training at the university. 

2. Create conditions for the organization of extracurricular practice 

of student youth in the field of future professional activity through 

sociocultural design. 

3. Develop a program and events of the socio-cultural program 

"Practice of the Future". 

4. Implement the socio-cultural program "Practice of the Future". 

The target audience. Student youth. 

To identify problems in the organization of training and industrial 

practice, we conducted a study. 

For research, we used the following methods: 

1. The questionnaire was conducted in order to identify problems 

in the organization of educational and practical training. 

2. The conversation was held to determine the level of motivation 

for students to participate in the socio-cultural program ñPractice of the 

Futureò. 

3. The analysis of the educational work plans of the faculty and 

reporting documents of past years was carried out with the aim of 

studying the forms of organization of measures already used that are 

aimed at organizing extracurricular practice of students. 

The questionnaire made it possible to identify problems in the 

organization of educational and practical training. The survey was 

attended by 151 respondents studying at the faculty of socio-cultural 

communications of Surgut State Pedagogical University. The 

questionnaire presents closed-ended questions requiring only ñyesò or 

ñnoò answers and alternative-type questions in which it is proposed to 
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make a choice between possible answers, as well as open-ended 

questions where students need to write their own answer. 

The proposed questionnaire included nine questions, namely: ñDid 

you have the opportunity to choose your own practice base?ò, To which 

80% of respondents gave a positive answer. Based on this, we can 

assume that the faculty takes into account the wishes of students and 

concludes agreements with enterprises and educational institutions that 

students wish to go to practice, 20% of respondents who answered ñmost 

likelyò or did not want to go to a specific practice base , or it was not 

possible to conclude a contract with this company. To the next question, 

ñWas an individual task for practical training developed?ò, To which the 

majority of respondents, namely 98% answered ñyesò, we can assume 

that the remaining 2% of respondents do not speak this terminology. To 

the question ñDid the individual assignment correspond to your planned 

activities and the developed project?ò, 98% of the respondents also chose 

the ñyesò option, so we can assume that according to the practice 

program, the assignments are precisely aimed at students implementing 

their ideas. To the question ñDid the head of the practice from the 

university provide assistance?ò, 83% of the respondents answered ñyesò, 

we can assume that the remaining 17% probably did not need the help 

of the head of the practice from the university, and they coped with the 

difficulties themselves. To the question ñDid the head of practice provide 

assistance from the enterprise?ò 48% of respondents gave a positive 

answer, while the remaining 52%, unfortunately, were left without the 

help of the manager of the practice from the enterprise, this is due to the 

fact that the manager has his own work at the enterprise, which the 

employee cannot violate under the labor contract. The next question of 

the questionnaire is: ñWhat types of work did you do in practice?ò, 53% 

of respondents answered ñWorks corresponding to an individual 

assignmentò, 28% ñWorks corresponding to an individual assignment 

and work that an enterprise required (not corresponding to an individual 

assignment)ò , 19% of the respondents ñThe work that the enterprise 

required (not corresponding to the individual assignment)ò, so we can 

conclude that a certain percentage of the respondents performed 

additional work that they should not have performed. The remaining 

19% during the internship did not do the necessary work at all. To the 

question ñHave you developed the competencies prescribed in the 

practice program?ò, 53% of the respondents answered ñyesò, 47% are 

the same respondents who performed additional work and only work that 

did not correspond to the individual task. The following questions are 

open, students are invited to give an opportunity to answer on their own. 
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Question ñHas your opinion about the acquired profession changed? 

(write why) ò64% of respondents answered that their interest in the 

profession they received did not disappear, but on the contrary, practice 

helped to become more serious and motivated them to further develop in 

the field of education, 36% of respondents said that in practice they 

understood that their profession doesnôt have any prospects or is not 

interesting for students now, because there is no modern approach to 

work. The final question of the questionnaire is as follows: ñWrite down 

what difficulties arose in organizing the practice?ò 79% unanimously 

wrote that preparation of the accounting documentation takes a lot of 

time and effort, often the event took longer to be written than carried out, 

which could affect the quality of the event, 21% of the respondents did 

not reveal any difficulties. 

The conversation as a research method helped us determine the 

level of motivation for students to participate in the socio-cultural 

program ñPractice of the Futureò. In the conversation, students shared 

that they want to independently realize their future professional activities 

without preparing reporting documentation, they have a desire to try 

themselves, to destroy their comfort zone, but also they have fear and 

ignorance. Difficulties arise in finding information, do not know who to 

turn to for help and where to start implementing their ideas. 

Based on the results of the study, we can conclude that the socio-cultural 

program with a professional bias takes place at the faculty of socio-

cultural communications of Surgut State Pedagogical University. 

During the implementation of the "Practice of the Future" 

program, we have developed a performance-introduction model of 

sociocultural management of project activities with students. 

 

Table 1 - Implementation and implementation model of 

sociocultural management of project activities with students 

Stages Description 

Problem 

finding 

 

The organization of any activity should be beneficial to 

society, have a positive character, aimed at changing 

something in a positive way. To do this, we need to find a 

real problem taking into account regional, urban and other 

features. 

After the problem is found, we need to set a goal, achieving 

which we can come to a solution to the problem. 

Goal setting 

 

After the problem is found, we need to set a goal, achieving 

which we can come to a solution to the problem. 
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Modeling 

 

It is necessary to determine the methods by which the goal 

will be achieved and the problem solved. Modeling allows 

us to present our further actions and with the help of what 

forms they need to be implemented. 

Planning 

 

One of the most important actions of the manager of socio-

cultural activities. At this stage, the time, place, date and 

time, the search for the base for the project or event are 

determined. At this stage, it is necessary to coordinate all 

the specific components of the project with students, guests 

and other persons who take part in the project. 

Teamwork 

 

This work should be carried out throughout the time of 

work with the team. But before we distribute the list of 

works among the project participants, we need to identify a 

leader, executor, outgoing student, talented student, etc., so 

that the distribution of cases is completed correctly and 

brings a positive result. In this we will be helped by various 

techniques, psychological tests and the research method 

ñConversationò. 

Delegation 

 

Having studied the personal qualities of the project 

participants, it is necessary to start delegating 

responsibilities, in the case of students, 2-3 people were 

assigned to each task, since various factors are possible, 

because of which one student, despite responsibility, may 

not complete the task due to the educational process 

speaking at a competition or conference or illness. 

Preparation 

 

At this stage, rehearsals of events, registration of the 

audience, purchase or search with the help of fundraising 

activities for the necessary materials, costumes and other 

resources are carried out. 

Execution 

and control 

These actions are combined into one, since the project or 

program leader with students always needs to be close by 

in order to avoid any unforeseen situations, as well as to 

support students who lack experience and practical skills. 

Analysis The final stage of the manager of socio-cultural projects 

and programs. It is necessary to identify positive and 

negative sides, to work on errors and to process the results. 

At this stage, we can conclude whether we have achieved 

our goal and whether the problem is solved. 
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THE DEVELOPMENT OF L INGUOCULTURAL COMPET ENCE 

OF STUDENTS MAJORING IN LINGUISTIC FIELDS   

BY USING A CASE STUDY (BASED ON AUTHENTI C TEXTS) 

 

The Linguocultural competence is a pre-informational knowledge 

about the culture, ethnic group, traditions and beliefs of the country, 

necessary for the successful intercultural communication, as well as the 

ability to identify information related to the realities of the studied 

country and use it in real communication with the native speakers [1]. 

The development of this competence helps to foster a tolerant attitude to 

other nationalities and cultures, to their customs and rituals, to the values 

and specific national knowledge of the surrounding world. The 

linguocultural competence consists of the following components: 1) the 

main cultural background; 2) knowledge about current events taking 

place in a country and the world as a whole; 3) ability to use background 

knowledge in direct and indirect intercultural communication; 4) ability 

to identify national-specific vocabulary and apply it in direct 

communication with the native speaker [4]. 

One of the ways to form linguocultural competence is class-based 

and project-based independent work of students. The main tasks of 

independent work are implemented through the organization of 

educational and research activities of students, which is carried out 

during extracurricular time on the assignment and with the guidance of 

the teacher, but without his/her participation [2]. The independent work 

tasks focused on the development of linguocultural competence include 

a case study. A case study is a problem-centered task in which the 

student is asked to understand the real situation and find ways to solve 

this problem in a group or individually [3]. The case study designed to 

develop linguocultural competence should expand students' knowledge 

of a foreign country and, at the same time, focus on the practice of speech 

[3].  Taking the topic "medicine and health", one can create the following 

case study, based on the text about the availability of healthcare in the 

United States and the problems patients face during the pandemic.  
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At the beginning of the class, students read an extract of the article 

in the magazine ñTeenvogueò, intended to explain the problem of the 

health system to young adults [6].  

 

 
Pic.1. 

 

After that it is suggested to work on a new vocabulary and discuss 

the main ideas of the article. In the second half of the assignment, 

students are divided into groups of 3 to 5 people to further work on case 

tasks. In the case studies, students are asked to find answers to the 

proposed questions. The difficulty lies in the fact that a teacher divides 

the groups into several categories, offering to consider the problems 

from different points of view. For example, the problem-centered 

situation  is "Medicare for All during pandemic. Is it possible to save 

everyone?ò will be looked at through the beneficial and negative impacts 

on society.   



64 
 

In the same way, a teacher might use ñSix Thinking Hats, written 

by Dr. Edward de Bono, to build this case study [5]. The six hats focus 

on such topics as: the bigger picture, facts&information, 

feelings&emotions, critical thinking, positive outcomes, new ideas. The 

groups randomly get a hat with the directions and questions that help 

them solve the problem-centered situation. For example, the red hat 

includes questions such as: çHow do I feel about this? Why is this 

bothering me? How do people feel about this situation?ò. While the 

green one includes: çWhat options do we have? What can or should I 

do? What else can be done?è. Students give ideas and opinions on 

following situations based on their hat color: protecting public health 

during the immediate crisis; who is the most vulnerable during the 

pandemic; Medicare for All in the new reality. By switching and going 

over situations, hats and opinions, students can have a bigger picture of 

the problem and better understanding of the foreign society. As a result, 

they come together to a conclusion and give their ideas about the subject 

at hand. 

Furthermore, students are given a list of sources and possible 

literature that they might use when working on this case study. During 

the discussion, students practice all types of speech activities: reading, 

speaking, writing and listening. Students find themselves in the 

environment, which gives them the opportunity to communicate in a 

practiced foreign language not only with a teacher, but also with their 

peers.  

In conclusion, the development of linguocultural competence 

expands students' knowledge about the history, society and culture of 

naµve speakers, which positively affects the motivation for future studies 

and education as a whole. Therefore, the increased motivation developed 

during case studies is responsible for the growing interest in academic 

writing and the increased independence level in students.  
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THE PROBLEM OF ORIENTALI SM  

IN DORIS LESSINGôS CREATIVE ACTIVITY  

 
Abstract.  Article refers to the analysis of the problem of 

Orientalism in creative activity of the contemporary English 

writer Doris Lessing. Along with the concept of Orientalism investigated by 

E. Said, philosophical discussions of G. Spivak and H. Bhabha also had a 

great impact on Lessingôs creativity. The author of the article tries to clarify 

this important point, thus exploring oriental theme in the author's "Canopus 

in Argos: Archives" and exploring the problem of Sufism. Investigating the 

issue from the perspective of modern Sufism she tries to put light on oriental 

value of Doris Lessingôs literary works. Besides, author deals with the basic 

notions of ñpost-colonialò philosophy mirrored in Lessingôs creativity. 

 

The term ñOrientalismò, being widely formatted in the West, 

has been used in various contexts since last century and represents 

European view of Eastern culture. Orientalism from the Western 

viewpoint encompasses the moments related to the cultural- 
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philosophical approach, rather than political ones of the Eastern 

countries, which reflect the lifestyle and everyday realms. 

The worldview of people, their perceptions are shaped by existing 

traditions, the environment and mental values in society, and it 

usually evaluates and analyzes surrounding from this perspective. In the 

Western world, being influenced by this approach the evaluation of the 

East has long been unilateral. Edward Said first used the 

term Orientalism declaring that the East has never had the opportunity 

to give information about itself while the study of it was presented by 

the West. According to the author, this was possible only after the 

information was passed through the ñpurifying flameò of 

the orientalists. ñThus, the Orient acquired representative, so to speak, 

and representations, each one more concrete, more internally congruent 

with some Western exigency, than the ones that precededò (4, 

p.62). Taking into account the idea that the East is considered as 

the cradle of humanity, the West seeking its roots here helps 

to identify the reasons of this study, as well. Orientalism as 

a discourse containing a set of studies called the Orient. It is 

worth noting that after the publication of ñOrientalismò and other works 

by Edward Said, the renewal of research directions in this area, the 

"deconstruction" of previous knowledge has become acute. 

The Variation of modernization among countries in current 

literature reveals polymorphism expanding from harmonious synthesis 

of Western and Eastern cultures, to noticeable contradictions in mutual 

relations. In this case, Orientalism refers to both the Asian, North 

African cultures.  

It is not coincidental, in the English theoretical literature two terms 

ñeastò and ñorientò are used to express the concept of the 

East. The word ñEastò is used when referring to a geographical 

location, and the word "orient" refers to the cultural, mental, and 

spiritual unity of the East. ñOrientalismò as a term used in literature 

mirrors the focus on national and moral values. 

For centuries, the East and the West were presented as the contrast 

of two ñworldsò. According to G. Chkhartishvili, the East symbolizes 

spiritual and intuitive feminine beginning in this "eternal" confrontation, 

while the West represents the material and rational masculine 

beginning (6, p. 9). The author's next comment is particularly 

noteworthy: ñThe West is able to live; the East is able to dieò (6, p. 1). 

In the Western literature, the study of the Oriental motives and 

elements, as well as the perception of oriental conscious is particularly 

important for identifying the mutual effects of two ñworldsò with 
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different worldviews and life philosophies. In this 

regard, Doris Lessing's creativity draws attention as an interesting 

source. Of course, her childhood years in Iran had a great impact on it, 

as well. Her literary heritage is almost like a bridge between the East and 

the West. The influence of Sufism, which is a comprehensive Eastern 

philosophy and mystic depiction of the human psyche, on D. Lessingôs 

worldview is a striking example of this. 

Nowadays, especially in Western culture, Sufism is being 

developed in a new way. ñSufism as particularly suited for interreligious 

dialogue and intercultural harmonization in democratic and pluralist 

societies; it has described Sufism as a symbol of tolerance and 

humanismðnon-dogmatic, flexible and non-violentò (3, p. 25). In 

general, this approach is being adopted by a number of researchers and 

critics in the world and is becoming a leading trend in the modern 

period. Baylor University professor Philip Jenkins notes that, ñthe Sufis 

are much more than the tactical allies for the West: they are, potentially, 

the greatest hope for pluralism and democracy within Muslim nationsò 

(2, p. 168). Apparently, Sufism is not a new concept in Western 

Literature and modern literary criticism emphasizes on the genre of 

fiction (especially science-fiction) as the best way for revealing its deep 

mystical, spiritual and symbolic capacities.   

 The existence of Sufi ideas in Doris Lessingôs series ñChildren of 

Violenceò especially in ñMartha Questò has been continually 

mentioned by critics. Along with the meaning of ñsearchò in the name 

of the character ñQuestò that reflects her  life and searches of her place 

in life, gradually (in the fourth novel)   improper for traditional Western 

rationalism ï the skill of the deeper  penetration  to the substance of the 

issues, characteristic for  Sufisô ability of intuition on subconscious level 

appear in Marthaôs conscious.  The teaching of Sufism was first 

introduced in the West by Idris Shah in the 60s of the XX 

century. The writer considered Idris Shah as her teacher and shared his 

philosophical views in her literary works. Doris Lessingôs position is as 

follows: ñI had an inclination towards Mysticism (not religion), even 

when political being. It is not an uncommon combinationò(7). In 

this approach, the writer was not concerned with the current political or 

social positions on the contrary she tried to explore the highlights of the 

human inner world, his spiritual wisdom. 

Soon after E. Said's book ñOrientalismò (1978),  in 1979 Lessing 

published her novel ñShikastaò and later completed it with four other 

works, entitled ñCanopus in Argos: Archivesò. These series dealing 

with the relations between the West and the East try to put light on them, 
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and the writer seeks to find synthesized solutions. These problems are 

represented to the reader in a fantastic form, but the aim of this science 

fiction is to give allegorical explanations to the issues 

in accordance with the conception of Sufism. Researcher Muge 

Galin underlines that in the time of empty approaches and 

unnecessary canons, the Sufi ideas are the only way out: ñLessing 

believes that the western tradition that begins with the pre-Socratic 

philosophers and continues into the existentialism and postmodernism, 

failed to create a utopian life on Earth and she alternative by using her 

Eastern Sufi ideasò (6, p.6). In other words, Lessing addresses to 

oriental worldview in her literary works in more allegorical form, trying 

to present the solutions in its global form. Doris Lessing striving to 

instill the values of Sufism in her works brought new breath not only to 

modern English literature, but to European literature as a whole. 

As it was emphasized by E. Said the East was not an ñinterlocutorò 

for the West, rather than a quiet silent "alien". The formulation of the 

issue was widely studied by philosopher G. Spivakôs writings. In 1985 

her famous phrase, ñCan the Subaltern Speak?ò ï was put in the essay 

with the same title, later was accepted as the major theoretical pillar for 

ñpost-colonialò trend. This question was widely reflected in extensive 

deliberations hold by a group of intellectuals called 

Subaltern Studies group formed in the early 80s of the twentieth 

century. One of the leading figures in Orientalism along with E. Said 

and G. Spivak was H. Bhabha. His work, "Localization of 

Culture," deals with the problems of hybrid culture and hybrid identity, 

noting that only the way for humankind to survive is co-existence in this 

world. In Doris Lessingôs ñShikastaò as well as in all the series of 

ñCanopus in Argos: Archivesò the leading idea is co-existence. While 

analyzing these works, it becomes clear that the writer does not directly 

address to the problem, however, she seeks to describe the issues 

mentioned above in the form of allegories and symbols. Itôs that 

connection between the ideas mirrored in Doris Lessing's novels and in 

those of H. Spivak and Homi K. Bhabhaôs ones. According to the 

writerôs opinion, from the cultural point of view, the East is described as 

a paradise on Earth, and is a rich source for literature, painting, music 

and architecture. 

The final stage in Doris Lessingôs creativity characterized by   

many Western literary critics as a simple science fiction genre being 

space-science fiction contains deep oriental consciousness. This quality 

takes her apart from being evaluated as a simple experimentalist writer 

to an artist who mirrors the ideas of identity in a globalized world. On 



69 
 

the other hand, by bringing Oriental themes and  ideas to the Western 

literature, Doris Lessing acts as an ambassador, uniting different 

civilizations, helping to build a dialogue between them .  Consequently, 

ñwestern literary conventionsò as an important issue and M. Galinôs 

analysis of Sufi ideas in Doris Lessingôs literary legacy as 

the ñEastern messenger in the Westò (1, p.5) help to prove the proposal 

given above. This justifies Hussein Shamshiriôs opinion about 

Lessingôs creativity: ñFor such a purpose Lessing uses the science 

fiction, psychology, and spiritualism in the Shikasta. Lessing, more than 

any writer or philosopher, finds a way to unify the East and West in 

Sufismò (5, p.6).  

In the conclusion, we can underline the point that 

Doris Lessing approved and implemented E. Said, H. Spivak , 

H. Bhabhaôs orientalist views in her literary legacy. Hence, the writer's 

literary legacy reflects significant concepts of Orientalism. 
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FEATURES OF THE BORROWED WORDS IN ENGLISH  

 
Abstract. In the article discusses the features of the borrowed words in 

English. Special attention is paid to their classification. 

Keywords: borrowed words, English, classification, lexeme, prefix, 

suffixs, different languages 

 

One of the ways of development of modern languages is the process 

of borrowing. This is due to the development of communication systems, 

modern transportation systems, international relations, cultural dialogue 

and other processes. 

English belongs to the Germanic branch of the Indo-European 

language family. This language is subjected to the introduction of 

foreign language units in its vocabulary, which is due to its status "lingua 

franca". In other words, it is a contact language that is used to interethnic 

communication because it actively includes various words, phrases, 

terms and so forth in its vocabulary. 

Impressive dictionary of English, in comparison with Dutch, French 

or German, owe their volume to borrowings to a greater extent. 

According to experts, more than 70 percent of the words in the English 

language are borrowed.  

Borrowed words "absorbed" into all layers of language. It happened 

in different historical epochs and under the influence of geographical, 

historical, economic, social, cultural and other conditions for the 

development of the English language. 

Soviet linguist Krysin Leonid believed that the main cause of 

borrowings is the need to name an object or phenomenon, which is 

caused by its absence in the cognitive basis of language-receptor. He 

singled out a number of other reasons, among which are: social, 

psychological, linguistic, political and others. 

There are many other reasons for this phenomenon. They are quite 

diverse, but among the it is possible to distinguish two main groups, 

comprising different aspects (table 1). 



71 
 

Table 1 - The main reasons for foreign borrowings in English [4] 

 ̄

p/p 
Intra-linguistic group Extra-linguistic group 

1 The name of a new 

phenomenon or object, due to 

the lack of one in the borrowing 

language. This aspect is one of 

the most important, since along 

with the new concept, its name 

is introduced into the language 

(for example: gondola, ballet, 

bistro, elephant). 

The development of 

international relations, 

globalization, contribute to the 

occurrence of internationalisms. In 

other words, it is words that have 

similar sound or semantic structure 

and the corresponding value (for 

example: system, pilot, climate, 

congress, modern). They can also be 

described as scientific and other 

concepts that are important in any 

professional fields. 

2 The name of an object or 

phenomenon that is caused by 

an inaccurate name of a 

phenomenon that already exists 

in the language and culture. The 

meaning of this aspect is that if 

there are native and borrowed 

words, the English version has a 

more general meaning (for 

example: borrowed from the 

German word "angst" does not 

convey the inherent meaning of 

the English word " fear"). 

The expression of the meaning 

of the word, using units that do not 

have corresponding meaning. Its 

main goal is the creation of "effect 

of prestige" (for example: boutique 

is "a small shop of expensive, 

exclusive things, located in the 

prestigious district". In modern 

English the word "boutique" is 

synonymous with "shop"). 

 

In the context of global economic, political and social processes, the 

rapid development of information technology and media, enhancing the 

speed of information dissemination cross-language interaction is being 

intensified [3]. The most important reasons for borrowing is the 

realization that another language can become a source of acquisition of 

the values, achievements or lifestyle.  

Borrowing is an element (a morpheme, word, syntactic structure), 

which was displaced from the language source to the language of the 

successor as a result of language contacts, as well as the process of travel 

of elements between languages [4]. 

Borrowing enriches the language makes it more flexible. Usually it 

does not infringe upon its originality, retaining the basic vocabulary of 

the language, its grammatical structure, and not violated the internal laws 

of language development. 
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There is a classification of borrowed words in English: 

1.  Derivational (word formation) ï change the part of speech 

or the basic meaning of a word. If the morpheme is used quite often, the 

morphological structure usually becomes familiar and understandable to 

most English speakers. It is for this reason that this morpheme is 

included in the number of word-forming elements of the borrowing 

language.  

In English morphemes are most often used from Greek (Gr.), 

French (Fr.)  and Latin (Lat.)  languages. Below are some of the most 

popular: 

a) the prefix anti- (Gr.): anti-corruption; antisocial; antique; 

antigravity; antigen; antiseptic; antibiotic; antibody; antidepressant and 

etc.; 

b) the prefix micro- (Gr.): microeconomics; microdistrict; 

microcomputer; microbalance; microcalculator; microscope; microbe; 

microbiology; microorganism; microwaves and etc.; 

c) the prefix en-/em- (Fr.): to enrich; to encase; embarkation 

(on the ship); to encircle; to embody; to enlarge; to encrypt; to ensure; to 

enjoy and etc.; 

d) the prefix dis- (Lat.): discovery; disbelief; discomfort; 

dissimilar; disorder; disagreement; to disconnect; to disqualify; 

disapproval and etc.;  

e) the prefix a- (Lat.): asymmetric; asocial; aglow; amend; 

await; again; alone and etc.; 

f) the suffix -ment (Fr.): management; equipment; agreement; 

document; argument; enjoyment; improvement; movement; abolishment 

and etc.; 

g) suffixs -ance/-ence (Fr.): assistance; elegance; alliance; 

science; conference; evidence; resemblance; difference; ignorance; 

fragrance and etc.; 

h) the suffix -age (Fr.): image; marriage; baggage; garage; 

passage; heritage; suffrage; tutelage; courage; cottage; massage; 

breakage and etc.; 

i) the suffix -tion (Lat.): information; connection, communication; 

documentation; exception; aviation; nation; position; action; translation; 

education; conversation; consideration; station; emotion and etc.; 

j) the suffix -able (Lat.): comfortable; reasonable (about price); 

suitable; fashionable; regrettable; unforgettable; practicable; separable 

and etc.; 
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k) the suffix -or/-er (Lat.): junior; senior; seller; reader; 

professor, teacher; beginner; director; dancer; doctor; actor; visitor; 

spectator; suitor and etc.; 

l) the suffix -ic/-ical (Gr.): scientific; strategic; logical; historical; 

classical; heroic; gigantic; psychological; biological; atomic; climatic 

and etc.; 

m) the suffix -ist/-ism (Gr.): economist; ecologist; socialism; 

capitalism; fascism; egoist; tourist; humorist; pessimist; optimism and 

etc.; 

n) and so on. 

2. Immutable phrase ï borrowings, that are copied from the 

language by lexical calculus the word or the phrase, preserving their 

morphological structure. These include: house of rest (Russian ï Rus.); 

the palace of culture (Rus.); palace of sport (Rus.); hero of labor (Rus.); 

five-year plan (English ï Eng.); the still life (Fr.); masterpiece (Fr.); pen 

name (Fr.); tete-a-tete (Fr.); sine qua non (Lat.); under consideration 

(Lat.); below one's dignity (Lat.) and others. 

3. Semantic borrowing ï involve borrowing new meaning. 

Most often they are transferred into the language and is assigned to any 

existing concept [4]. Especially fast semantic borrowing coexists in 

related languages.  

In the Ancient English (Anc.-Eng.) lexeme the dream meant "joy". 

Under the influence of Scandinavian languages, where this word meant 

"sleep", she was influenced, and then became fixed in English. As a 

result of this process the following words received their current 

meanings: gift (in Anc.-Eng. "ransom"); holm (in Anc.-Eng. "sea"); 

bread (in Anc.-Eng. "a piece of bread"); plough (in Anc.-Eng. "measure 

of land"); dwell (in Anc.-Eng. "to hesitate", "to wander") and others.  

So, the word "brigade" and "pioneer" previously existed in the 

English language, but the values of "working group" and "member of the 

Communist children's organization" they got under the influence of the 

Russian language, as a rule, in the post-October period of history. 

The word "sport" comes from the Ancient Latin word "disportare", 

which means "to have fun". In Ancient French, the word "desport" meant 

"entertainment", it passed into English and was recorded as the word 

"sport" in its modern meaning [2]. 

In the Ancient Latin the word "clerk" was defined as "clericus" 

meant "priest", "clergy member", the same value it received in Greek. 

Extending into Ancient English, this lexeme has received a number of 

meanings: "competent person", "official", "scientist", "student". 
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4. Straight, that is, borrowed words included in the language 

without languages-intermediaries, most often through writing and 

speaking. Such include: evolve (Lat.), demonstrate (Lat.), ersatz 

(German), supper (Fr.), mission (Lat.), accept (Lat.) and etc [1]. 

5. Indirect borrowings are those words for which there are 

additional stages of borrowing between the source language and the 

receptor language. Such borrowings are the majority, because during 

active contacts with other languages, English was enriched not only with 

native words of various languages, but also with those borrowed in them 

earlier. These include such words as: president, valley, feature (from 

Latin via French); intelligentsia (from Russian via Polish); propaganda 

(from Latin via Italian); zenith cotton (from Arabic via Italian); apricot 

(from Arabic, via Portuguese); lime (from Arabic via Spanish); alcohol 

(from Arabic via Latin and French); artichoke (from Arabic via Italian) 

and others. 

Thus, the process of borrowing has a great influence on the 

development of any language and cause specific changes in it. Under the 

influence of this process, the English still does not lose its identity, 

continues to develop and adopt various words and phrases in its 

vocabulary from different languages of the world. 
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