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ʋɼʂ 004.4 

ʉʀʉʊɽʄɸ ʉʆʉʊɸɺʃɽʅʀʗ ʀʅɼʀɺʀɼʋɸʃʔʅʆɻʆ ʇʃɸʅɸ ʇʈɽʇʆɼɸɺɸʊɽʃʗ 
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ʌɻɹʆʋ ɺʆ ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʳ ʩʠʩʪʝʤʥʳʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ#. ʈʝʰʝʥʘ 

ʟʘʜʘʯʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʩʯʝʪʘ ʥʘʛʨʫʟʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʦʙʝʩʧʝʯʝʥʦ: ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʥʦʨʤ 

ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʩʯʝʪʘ ʥʘʛʨʫʟʢʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʯʘʩʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʧʣʘʥʘ 

ʚ ʜʦʢʫʤʝʥʪʝ çMicrosoft Wordè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʧʠʩʘʥʠʝ, ʘʣʛʦʨʠʪʤ, ʦʪʯʝʪ, ʰʘʙʣʦʥ, ʧʨʦʛʨʘʤʤʘ, ʧʣʘʥ. 

 

SYSTEM OF DEVELOPMENT OF THE INDIVIDUAL PLAN OF THE TEACHER  

Zagidullin D.I., Vidineev A.V., Sadykova G.R. 

The paper proposed system and mathematical models and considered the practical implementation 

of software using the C # programming language. The task of automatic calculation of the teacherôs 

workload has been solved, the following has been provided: editing the time norms for calculating the 

load, distributing free hours, and automatically plotting a plan in a Microsoft Word document. 

Keywords: schedule, algorithm, report, template, program. 

 

ɺʚʝʜʝʥʠʝ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʣʘʥ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ï ʪɻʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʣʘʥ ʨʘʙʦʪʳ (ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ) 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʧʣʘʥ ʨʘʙʦʪʳ 

ʩʦʛʣʘʩʥʦ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʝ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʤʝʪʦʜʠʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʚʦʩʧʠʪʘʪʝʣʴʥʫʶ ʨʘʙʦʪʫ.   

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʣʘʥʳ ʫʪʚʝʨʞʜʘʶʪʩʷ ʜʦ ʥʘʯʘʣʘ ʫʯʝʙʥʦʛʦ ʛʦʜʘ. ʆʙʲʝʤ ʚʩʝʭ ʚʠʜʦʚ ʨʘʙʦʪʳ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʣʘʥʠʨʫʝʪʩʷ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʚʨʝʤʝʥʠ, ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʚ ɺʋɿʝ.  

ʉʦʜʝʨʞʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʜʦʣʞʥʦ ʦʪʨʘʞʘʪʴ ʮʝʣʠ ʠ ʟʘʜʘʯʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʬʝʜʨʳ, ʬʘʢʫʣʴʪʝʪʘ, ʠʥʩʪʠʪʫʪʘ ʚ ʮʝʣʦʤ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʜʦʩʪʠʞʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʠʮʝʥʟʠʦʥʥʳʤ ʠ 

ʘʢʢʨʝʜʠʪʘʮʠʦʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʪʨʝʙʦʚʘʥʠʷ ʨʝʡʪʠʥʛʘ ʚʫʟʘ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʣʘʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʦʪʯʝʪʳ ʦʙ ʠʭ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ 

ʟʘʩʝʜʘʥʠʠ ʢʘʬʝʜʨʳ ʠ ʫʪʚʝʨʞʜʘʶʪʩʷ ʧʨʦʝʢʪʦʨʦʤ ʦʙ ʫʯʝʥʦʡ ʨʘʙʦʪʝ. ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʣʘʥ ʤʦʛʫʪ ʙʳʪʴ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ.  
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ʇʦ ʠʪʦʛʘʤ ʨʘʙʦʪʳ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʧʣʘʥʫ ʢʘʞʜʳʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʪʯʠʪʳʚʘʝʪʩʷ ʥʘ 

ʧʦʩʣʝʜʥʝʤ ʟʘʩʝʜʘʥʠʠ ʢʘʬʝʜʨʳ. ɿʘʢʣʶʯʝʥʠʝ ʢʘʬʝʜʨʳ ʦ ʨʘʙʦʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʬʠʢʩʠʨʫʝʪʩʷ ʚ 

ʧʨʦʪʦʢʦʣʘʭ ʟʘʩʝʜʘʥʠʷ ʢʘʬʝʜʨʳ ʠ ʚ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʣʘʥʝ, ʭʨʘʥʠʤʦʤ ʥʘ ʢʘʬʝʜʨʝ. 

ʆʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʩʠʩʪʝʤʘ ʩʦʩʪʘʚʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʣʘʥ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʚʳʧʦʣʥʝʥʠʝ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʝʛʦ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚ ʪʝʯʝʥʠʝ ʫʯʝʙʥʦʛʦ ʛʦʜʘ. ʊʘʢ 

ʞʝ ʵʪʦʪ ʧʣʘʥ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʜʦ ʥʘʯʘʣʘ ʧʣʘʥʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʛʦʜʘ, ʦʙʩʫʞʜʘʝʪʩʷ ʥʘ 

ʟʘʩʝʜʘʥʠʠ ʢʘʬʝʜʨʳ ʠ ʧʦʜʧʠʩʳʚʘʝʪʩʷ ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ, ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʝʢʘʥʦʤ ʬʘʢʫʣʴʪʝʪʘ, 

ʧʦʩʣʝ ʯʝʛʦ ʫʪʚʝʨʞʜʘʝʪʩʷ ʧʨʦʨʝʢʪʦʨʦʤ ʧʦ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʦʙʷʟʘʥ ʚʳʧʦʣʥʷʪʴ 

ʨʘʙʦʪʳ ʧʦ ʚʩʝʤ ʨʘʟʜʝʣʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ ʠʩʭʦʜʷ ʠʟ ʩʫʤʤʘʨʥʦʡ ʨʘʩʯʝʪʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʙʷʟʘʥ ʦʪʯʠʪʘʪʴʩʷ ʧʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝ ʥʘ 

ʟʘʩʝʜʘʥʠʠ ʢʘʬʝʜʨʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʪʯʝʪʘ ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʬʠʢʩʠʨʫʝʪ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ 

ʧʣʘʥʝ ʦʮʝʥʢʫ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʟʘ ʛʦʜ. ʈʘʙʦʪʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʙʝʟ ʫʪʚʝʨʞʜʝʥʥʦʛʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. ʉ ʧʦʤʦʱʴʶ ʩʦʙʣʶʜʝʥʠʷ ʚʩʝʛʦ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ 

ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʫ ʚʫʟʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʷʟʳʢʝ ʉ# 

ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʯʝʙʥʳʡ ʧʣʘʥ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʚʩʝʡ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʣʘʥ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ɺʋɿʘ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʨʘʙʦʪʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʦ 

ʚʳʧʦʣʥʝʥʠʶ ʝʛʦ ʜʦʣʞʥʦʩʪʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʚʠʜʳ ʨʘʙʦʪ, ʧʦʨʫʯʝʥʥʳʭ ʝʤʫ 

ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ. ʆʥ ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʣʘʥʠʨʫʝʤʳʭ ʨʘʙʦʪ ʢʘʬʝʜʨʳ ʥʘ ʦʯʝʨʝʜʥʦʡ 

ʫʯʝʙʥʳʡ ʛʦʜ ʠ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʥʠʡ ʧʦ ʦʪʜʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʣʘʥ-ʛʨʘʬʠʢ ʝʛʦ ʨʘʙʦʪ, ʦʬʦʨʤʣʝʥʥʳʡ ʢʘʢ ʧʨʠʣʦʞʝʥʠʝ ʢ ʟʘʢʣʶʯʝʥʥʦʤʫ ʩ ʥʠʤ 

ʪʨʫʜʦʚʦʤʫ ʜʦʛʦʚʦʨʫ. 

ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ: 

- ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʦʙʲʝʤʘ ʫʯʝʙʥʳʭ ʧʦʨʫʯʝʥʠʡ ʥʘ ʦʯʝʨʝʜʥʦʡ ʫʯʝʙʥʳʡ ʛʦʜ;  

- ʠʤʝʶʱʝʛʦʩʷ ʩʦʩʪʘʚʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ;  

- ʢʚʘʣʠʬʠʢʘʮʠʠ, ʦʧʳʪʘ, ʟʘʥʠʤʘʝʤʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʜʦʣʞʥʦʩʪʠ; 

- ʦʛʦʚʦʨʝʥʥʳʭ ʩ ʜʘʥʥʳʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʪʨʫʜʦʚʦʤ ʜʦʛʦʚʦʨʝ (ʢʦʥʪʨʘʢʪʝ) ʦʙʲʝʤʦʚ ʠ ʚʠʜʦʚ 

ʝʛʦ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ#, ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ 

Microsoft Visual Studio [1-4]. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʧʦʩʪʨʦʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

ʊʘʙʣʠʮʘ 1 ï ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ˉ  ̄ ʅʘʟʚʘʥʠʝ ʌʦʨʤʫʣʘ ʈʘʩʰʠʬʨʦʚʢʘ 

1 ʇʦʜʛʦʪʦʚʢʘ ʢ ʣʝʢʮʠʷʤ ʩ ʥʘʧʠʩʘʥʠʝʤ 

ʠʣʠ ʧʝʨʝʨʘʙʦʪʢʦʡ ʢʦʥʩʧʝʢʪʘ 

- ʧʦ ʥʦʚʦʤʫ ʢʫʨʩʫ  

 

- ʧʦ ʨʘʥʝʝ ʯʠʪʘʚʰʝʤʫʩʷ ʢʫʨʩʫ 

k*x k <=6 ʯʘʩʘ ʥʘ 2-ʭ ʯʘʩʦʚʫʶ 

ʣʝʢʮʠʶ 

x ï ʢʦʣ-ʚʦ ʣʝʢʮʠʡ 

k <= 2 ʯʘʩʘ ʥʘ 2-ʭ ʯʘʩʦʚʫʶ 

ʣʝʢʮʠʶ 

2 ʇʦʜʛʦʪʦʚʢʘ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ, 

ʩʝʤʠʥʘʨʩʢʠʤ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤ ʟʘʥʷʪʠʷʤ 

- ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʘʥʷʪʠʡ ʧʝʨʚʳʡ ʨʘʟ 

- ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʟʘʥʷʪʠʡ 

 

3 * x 

1 * x 

x ï ʢʦʣ-ʚʦ ʟʘʥʷʪʠʡ 

3 ʈʘʟʨʘʙʦʪʢʘ ʪʝʢʩʪʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩ ʟʘʜʘʥʠʷʤʠ ʜʣʷ  

ʩʘʤʦʧʨʦʚʝʨʢʠ, ʚʢʣʶʯʘʷ ʧʦʣʥʳʝ ʦʪʚʝʪʳ 

ʥʘ ʟʘʜʘʥʠʷ,  ʠ ʵʣʝʤʝʥʪʘʤʠ ʩʪʘʪʠʯʝʩʢʦʡ 

ʛʨʘʬʠʢʠ, ʘ ʪʘʢʞʝ ʝʛʦ ʜʦʨʘʙʦʪʢʘ ʧʦʩʣʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘ 1 ʘ. ʣ 

 ʎʠʢʣ ɻʉʕɼ ï ʜʦ 16 ʯʘʩ; 

ʮʠʢʣʳ ɽʅɼ, ʆʇɼ, ʉɼ ï ʜʦ 24 

ʯʘʩ   

4 ʇʦʜʛʦʪʦʚʢʘ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ 

0,2 * ʭ ʭ ï ʢʦʣ-ʚʦ ʟʘʜʘʥʠʡ 

5 ʉʦʩʪʘʚʣʝʥʠʝ ʟʘʜʘʥʠʡ ʥʘ ʢʫʨʩʦʚʦʡ 

ʧʨʦʝʢʪ (ʨʘʙʦʪʫ) 

- ʥʦʚʳʭ 

- ʧʝʨʝʩʤʦʪʨ ʩʫʱʝʩʪʚʫʶʱʠʭ 

 

1 * ʭ 

0,25 * ʭ 

ʭ ï ʢʦʣ-ʚʦ ʟʘʜʘʥʠʡ 

6 ʂʫʨʩʦʚʳʭ ʟʘʜʘʥʠʡ ʧʦ ʯʝʨʯʝʥʠʶ ʠ 

ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ 

- ʥʦʚʳʭ  

- ʧʝʨʝʩʤʦʪʨ ʩʫʱʝʩʪʚʫʶʱʠʭ 

(ʝʩʣʠ ʝʩʪʴ ʯʝʨʯʝʥʠʝ) 

 

2 * ʭ 

0,25 * ʭ 

ʭ ï ʢʦʣ-ʚʦ ʚʘʨʠʘʥʪʦʚ 

7 ʕʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʙʠʣʝʪʦʚ 

- ʥʦʚʳʭ 

- ʧʝʨʝʩʤʦʪʨ ʩʫʱʝʩʪʚʫʶʱʠʭ 

 

0,2 * ʭ 

4 ʯʘʩʘ ʥʘ 

ʢʦʤʧʣʝʢʪ ʠʟ 

25 ʙʠʣʝʪʦʚ 

ʭ ï ʢʦʣ-ʚʦ ʙʠʣʝʪʦʚ 

8 ɺʘʨʠʘʥʪʦʚ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ 

- ʥʦʚʳʭ  

- ʧʝʨʝʩʤʦʪʨ ʩʫʱʝʩʪʚʫʶʱʠʭ 

(ʝʩʣʠ ʝʩʪʴ ʧʨʘʢʪʠʢʘ) 

1 * ʭ 

0,25 * ʭ 

ʭ ï ʢʦʣ-ʚʦ ʚʘʨʠʘʥʪʦʚ 

9 ʉʦʩʪʘʚʣʝʥʠʝ ʟʘʜʘʯ ʢ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʤ 

ʙʠʣʝʪʘʤ 

- ʥʦʚʳʭ 

- ʧʝʨʝʩʤʦʪʨ ʩʫʱʝʩʪʚʫʶʱʠʭ 

 

0,25 * ʭ 

3 ʯʘʩʘ ʥʘ 

ʢʦʤʧʣʝʢʪ ʠʟ 

25 ʙʠʣʝʪʦʚ 

ʭ ï ʢʦʣ-ʚʦ ʙʠʣʝʪʦʚ 
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10 ʅʘʧʠʩʘʥʠʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʩʪʘʪʝʡ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ 

- 60 ʯʘʩʦʚ ʟʘ ʦʜʠʥ ʘʚʪʦʨʩʢʠʡ ʣʠʩʪ 

11 ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʟʘʩʝʜʘʥʠʡ 

ʢʘʬʝʜʨʳ, ʦʬʦʨʤʣʝʥʠʝ ʠ ʚʝʜʝʥʠʝ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʥʪʨʦʣʴ ʟʘ 

ʚʳʧʦʣʥʝʥʠʝʤ ʨʝʰʝʥʠʡ ʟʘʩʝʜʘʥʠʡ 

ʢʘʬʝʜʨʳ 

- 100 ʯʘʩʦʚ ʥʘ ʫʯʝʙʥʳʡ ʛʦʜ 

12 ʋʯʘʩʪʠʝ ʚ ʟʘʩʝʜʘʥʠʷʭ ʢʘʬʝʜʨʳ - ɼʦ 40 ʯʘʩʦʚ ʥʘ ʫʯʝʙʥʳʡ ʛʦʜ 

13 ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʟʘʜʘʥʠʷʤ ʨʝʢʪʦʨʘʪʘ, 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʜʝʢʘʥʘʪʦʚ, ʧʦʣʫʯʘʝʤʳʤ ʚ ʪʝʯʝʥʠʝ 

ʫʯʝʙʥʦʛʦ ʛʦʜʘ 

- ɼʦ 20 ʯʘʩʦʚ ʥʘ ʦʜʥʦʛʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

14 ɺʟʘʠʤʥʦʝ ʧʦʩʝʱʝʥʠʝ ʟʘʥʷʪʠʡ, 

ʦʪʢʨʳʪʳʝ ʟʘʥʷʪʠʷ 

-  ʅʝ ʙʦʣʝʝ 20 ʯʘʩʦʚ ʦʜʥʦʤʫ 

ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʘ ʫʯʝʙʥʳʡ ʛʦʜ 

15 ʅʘʧʠʩʘʥʠʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢ ʠʟʜʘʥʠʶ 

ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ 

 150 ʯʘʩʦʚ ʟʘ ʦʜʠʥ ʘʚʪʦʨʩʢʠʡ 

ʣʠʩʪ 

16 ʅʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʪʝʤʝ, 

ʚʢʣʶʯʝʥʥʦʡ ʚ ʛʦʜʦʚʦʡ ʧʣʘʥ ʨʘʙʦʪʳ 

ʢʘʬʝʜʨʳ 

- ʅʝ ʤʝʥʝʝ 250 ʯʘʩʦʚ ʚ ʛʦʜ ʥʘ 

ʦʜʥʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

 

ɸʣʛʦʨʠʪʤ rʨʘʙʦʪʳ  

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʛʨʘʤʤʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. ʀʟʥʘʯʘʣʴʥʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʌ.ʀ.ʆ. ʠʟ ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʩʧʠʩʢʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɼʘʣʝʝ ʦʥ ʥʘʞʠʤʘʝʪ ʥʘ 

ʢʥʦʧʢʫ çɿʘʛʨʫʟʠʪʴ ʜʘʥʥʳʝè ʠ ʧʨʦʛʨʘʤʤʘ ʩʯʠʪʳʚʘʝʪ ʚʩʝ ʜʘʥʥʳʝ ʧʦ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʩ ʙʘʟʳ ʜʘʥʥʳʭ ʠ 

ʚʳʯʠʩʣʷʝʪ ʚʨʝʤʷ ʧʦ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤ ʬʦʨʤʫʣʘʤ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʚʰʠʭʩʷ ʯʘʩʦʚ ʥʘ ʵʢʨʘʥ, ʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ, ʢʫʜʘ ʞʝ ʠʭ ʧʦʤʝʩʪʠʪʴ. ʅʘ 

ʵʢʨʘʥʝ ʧʦʢʘʟʘʥʳ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ, ʢʫʜʘ ʤʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʦʩʪʘʚʰʝʝʩʷ ʚʨʝʤʷ. ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʚʳʙʠʨʘʝʪ ʜʝʡʩʪʚʠʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʢʦʪʦʨʦʝ ʦʥ ʭʦʯʝʪ ʧʦʪʨʘʪʴ ʥʘ ʥʝʛʦ.  ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʜʦ 

ʢʦʥʮʘ ʨʘʩʧʨʝʜʝʣʠʣ ʚʨʝʤʷ, ʧʨʦʛʨʘʤʤʘ ʩʦʦʙʱʠʪ ʝʤʫ ʦʙ ʵʪʦʤ. ʂʘʢ ʪʦʣʴʢʦ ʚʩʝ ʚʨʝʤʷ ʨʘʩʧʨʝʜʝʣʝʥʦ, 

ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʢʥʦʧʢʘ ʩʦʟʜʘʥʠʷ ʜʦʢʫʤʝʥʪʘ MS Word.  

ʇʦʩʣʝʜʥʝʝ ʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʥʘʞʠʤʘʝʪ ʥʘ ʢʥʦʧʢʫ ʩʦʟʜʘʪʴ 

ʜʦʢʫʤʝʥʪ. ɼʘʣʝʝ ʦʪʢʨʳʚʘʝʪʩʷ ʩʦʟʜʘʥʥʳʡ ʜʦʢʫʤʝʥʪ, ʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʨʘʟʫ ʞʝ ʝʛʦ 

ʧʨʦʩʤʦʪʨʝʪʴ ʠ ʩʦʭʨʘʥʠʪʴ ʚ ʥʫʞʥʦʡ ʝʤʫ ʜʠʨʝʢʪʦʨʠʠ. 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʩʘʤʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ (ʨʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1 ï ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ 

ʧʨʦʛʨʘʤʤʳ 

ʈʠʩʫʥʦʢ 2 ï ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʨʦʛʨʘʤʤʦʡ 
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ʆʧʠʩʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ) 

ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 3). ʉʨʘʟʫ ʧʦʩʣʝ ʟʘʧʫʩʢʘ 

ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʥʫʞʥʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çɿʘʛʨʫʟʠʪʴ ʜʘʥʥʳʝè. 

 

ʈʠʩʫʥʦʢ 3 ï ɺʳʚʦʜʠʤʘʷ ʬʦʨʤʘ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ 

ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʙʫʜʝʪ ʜʦʩʪʫʧʥʳ ʧʨʦʩʤʦʪʨ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ (ʨʠʩ.4) ʠ ʧʨʦʩʤʦʪʨ ʠʟʤʝʥʝʥʥʳʭ ʜʘʥʥʳʭ (ʨʠʩ. 5). 

 

ʈʠʩʫʥʦʢ 4 ï ʌʦʨʤʘ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 
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ʈʠʩʫʥʦʢ 5 ï ʌʦʨʤʘ ʢʦʥʝʯʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʇʦʩʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʩʝʭ ʩʚʦʙʦʜʥʳʭ ʯʘʩʦʚ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʦʡ ʢʥʦʧʢʘ ʩʦʟʜʘʥʠʷ 

ʜʦʢʫʤʝʥʪʘ Micrisoft Word (ʨʠʩ. 6), ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʦʪʦʨʫʶ ʦʪʢʨʳʚʘʝʪʩʷ ʩʦʟʜʘʥʥʳʡ ʬʘʡʣ (ʨʠʩ. 

7). 

 

ʈʠʩʫʥʦʢ 6 ï ɺʠʜ ʬʦʨʤʳ ʧʦʩʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʚʦʙʦʜʥʳʭ ʯʘʩʦʚ 
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ʈʠʩʫʥʦʢ 7 ï ʇʨʠʤʝʨ ʩʦʟʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 

ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʧʨʦʛʨʘʤʤʝ ʠʟʤʝʥʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ (ʨʠʩ. 8). 

 

ʈʠʩʫʥʦʢ 8 ï ʌʦʨʤʘ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʘʙʣʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  

ʆʧʠʩʘʥʠʝ ʬʘʡʣʦʚ ʛʦʪʦʚʦʡ ʧʨʦʛʨʘʤʤʳ 

ɼʣʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʳʝ ʩʣʝʜʫʶʱʠʝ ʬʘʡʣʳ: 

¶ main.exe ï ʬʘʡʣ ʧʨʦʛʨʘʤʤʳ; 
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¶ ʂʫʨʩʦʚʘʷ.mdf ï ʙʘʟʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪʩʷ ʚʩʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʳ 

ʧʨʦʛʨʘʤʤʳ. 

¶ ʌʘʡʣʳ, ʧʦʣʫʯʘʝʤʳʝ ʥʘ ʚʳʭʦʜʝ: 

¶ ɼʦʢʫʤʝʥʪ Microsoft Word.docx ï ʬʘʡʣ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʣʘʥʦʤ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

C#. ʆʩʫʱʝʩʪʚʣʝʥʘ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʈʘʙʦʪʘ ʩ ʜʘʥʥʳʤʠ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩ ʧʦʤʦʱʴʶ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʚʳʚʦʜʠʪʩʷ ʚ ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ ʬʦʨʤʘʪʘ Microsoft Word. 

ʇʨʦʛʨʘʤʤʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʩʝʤ ʟʘʜʘʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʢʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʧʦʣʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʘ. 
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ʋɼʂ 004.4 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʆʊʏɽʊʆɺ ʇʆ ʈɸʉʇʀʉɸʅʀʖ 

ʗʢʰʠʙʘʝʚ ʀ.ʉ., ʅʘʟʘʨʦʚʘ ʈ.ʌ. 

ʌɻɹʆʋ ɺʆ ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʳ ʩʠʩʪʝʤʥʳʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ#. ʈʝʰʝʥʘ 

ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʪʫʜʝʥʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʜʠʩʮʠʧʣʠʥ ʠ 

ʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʤʝʩʪ ï ʘʫʜʠʪʦʨʠʡ. ʈʝʘʣʠʟʦʚʘʥʘ ʟʘʜʘʯʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʚʳʚʦʜʘ ʚ ʜʦʢʫʤʝʥʪ Word ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʧʠʩʘʥʠʝ, ʘʣʛʦʨʠʪʤ, ʦʪʯʝʪ, ʰʘʙʣʦʥ, ʧʨʦʛʨʘʤʤʘ. 

 

FORMATION OF SCHEDULE REPORTS  

Yakshibaev I.S., Nazarova R.F. 

The paper proposed system and mathematical models and considered the practical implementation 

of software using the C # programming language. The task of creating a single interconnected system of 

students, teachers, disciplines and designated for conducting classes - audiences has been solved. Solved 

the problem of automatically outputting a schedule to the Word document. 

Keywords: schedule, algorithm, report, template, program. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ, ʚ ʩʬʝʨʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʧʠʩʘʥʠʷ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ 

ʟʘʜʘʯʝʡ [9-16]. ʈʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡ ï ʵʪʦ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʨʘʙʦʪʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʷʟʳʢʝ C# 

çʉʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʨʘʩʧʠʩʘʥʠʶè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʤʝʪʦʚ ʧʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ, ʘʫʜʠʪʦʨʠʷʤ ʠ ʥʦʤʝʨʘʤ ʛʨʫʧʧ [3, 5, 6, 7]. 

ʆʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʇʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çʈʘʩʧʠʩʘʥʠʝè, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ 

ʪʘʢʠʝ ʬʫʥʢʮʠʠ, ʢʘʢ: ʚʳʙʦʨʢʘ ʛʨʫʧʧ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘʫʜʠʪʦʨʠʡ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʦʚ ʧʦ ʟʘʧʨʦʩʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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ʆʪʯʝʪ ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʘʙʣʠʮʫ, ʛʜʝ ʫʢʘʟʘʥʳ ʥʘʟʚʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʚʝʜʫʱʠʡ ʟʘʥʷʪʠʝ, ʚʨʝʤʷ ʠ ʤʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʷ, ʘ ʪʘʢʞʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʧʦʩʝʱʘʪʴ ʜʘʥʥʦʝ ʟʘʥʷʪʠʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʚʫʟʦʚ ʨʘʩʧʠʩʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʝ ʥʘ ʩʝʤʝʩʪʨ, ʘ 

ʥʘ ʪʝʢʫʱʫʶ ʥʝʜʝʣʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʫʯʝʙʥʳʡ ʧʣʘʥ ʙʦʣʝʝ ʫʜʦʙʥʳʤ, ʧʦʵʪʦʤʫ ʚ ʪʘʙʣʠʮʝ 

ʫʢʘʟʘʥ ʜʝʥʴ ʥʝʜʝʣʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚʳʧʦʣʥʷʝʪ ʩʦʟʜʘʥʠʝ ʜʦʢʫʤʝʥʪʘ ʩ ʨʘʩʧʠʩʘʥʠʝʤ ʜʣʷ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʝʨʝʜ ʧʝʯʘʪʴʶ. 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʧʠʩʘʥʠʷ ʥʘ ʚʭʦʜ ʧʦʜʘʶʪʩʷ ʜʠʩʮʠʧʣʠʥʳ, ʌʀʆ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʛʨʫʧʧʳ ʠ 

ʥʦʤʝʨʘ ʘʫʜʠʪʦʨʠʡ. ʇʦʩʣʝ ʯʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʳʙʠʨʘʪʴ ʦʜʠʥ ʠʟ ʪʨʝʭ ʚʘʨʠʘʥʪʦʚ: 

¶ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ï ʚ ʦʢʥʝ ʚʳʙʦʨʘ ʚʳʩʚʝʯʠʚʘʶʪʩʷ ʚʩʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʢʦʪʦʨʳʡ ɺʋɿʘ; 

¶ ʛʨʫʧʧʘ ï ʚ ʦʢʥʝ ʚʳʙʦʨʘ ʚʳʩʚʝʯʠʚʘʶʪʩʷ ʚʩʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʦʙʫʯʘʶʪʩʷ ʚ ʜʘʥʥʦʤ 

ʫʯʨʝʞʜʝʥʠʠ; 

¶ ʘʫʜʠʪʦʨʠʷ ï ʚ ʦʢʥʝ ʚʳʙʦʨʘ ʚʳʩʚʝʯʠʚʘʶʪʩʷ ʚʩʝ ʘʫʜʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʚ ʜʘʥʥʦʤ ɺʋɿʝ. 

ɺ ʜʘʥʥʦʡ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʝ ʙʫʜʫʪ ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʪʯʝʪʳ: 

¶ ʨʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡ ʛʨʫʧʧʳ; 

¶ ʨʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ; 

¶ ʨʘʩʧʠʩʘʥʠʝ ʧʦ ʘʫʜʠʪʦʨʠʷʤ. 

ʐʘʙʣʦʥ ʦʪʯʝʪʘ ʨʘʩʧʠʩʘʥʠʷ ʧʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ (ʪʘʙʣʠʮʘ 1) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ. 

ʊʘʙʣʠʮʘ 1 ï ʐʘʙʣʦʥ ʦʪʯʝʪʘ ʨʘʩʧʠʩʘʥʠʷ ʧʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ 

  ̄ ɺʨʝʤʷ ʇʨʝʧʦʜʘʚʘʪʝʣʴ 

ʇʦʥʝʜʝʣʴʥʠʢ 
1   

2   
 

ʐʘʙʣʦʥʳ ʜʣʷ ʛʨʫʧʧ ʠ ʘʫʜʠʪʦʨʠʠ ʩʪʨʦʷʪʩʷ ʘʥʘʣʦʛʠʯʥʦ. 

ɺ ʠʪʦʛʝ ʬʦʨʤʘ ʧʨʠʤʝʪ ʚʠʜ: 

 

ʈʠʩʫʥʦʢ 1 ï ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʧʨʦʛʨʘʤʤʳ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

çʊɽʆʈʀʗ. ʇʈɸʂʊʀʂɸ. ʀʅʅʆɺɸʎʀʀè 
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ɸɺʊʆʄɸʊʀʂɸ. ɺʓʏʀʉʃʀʊɽʃʔʅɸʗ ʊɽʍʅʀʂɸ  
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ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʩʦʟʜʘʶʪʩʷ ʪʘʙʣʠʮʳ ʩ ʨʘʩʧʠʩʘʥʠʝʤ ʜʣʷ ʛʨʫʧʧ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠʣʠ ʘʫʜʠʪʦʨʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʙʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʙʦʨʝ ʜʚʫʭ ʛʨʫʧʧ ʪʝʢʩʪ ʚ ʪʘʙʣʠʮʝ ʥʘʧʝʯʘʪʘʝʪʩʷ ʰʨʠʬʪʦʤ 

Times New Roman, ʘ ʨʘʟʤʝʨ ʰʨʠʬʪʘ ʙʫʜʝʪ ʨʘʚʥʳʤ 10. ɺ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ (ʨʠʩʫʥʦʢ 2) ʵʪʦ 

ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ: 

 

ʈʠʩʫʥʦʢ 2 ï ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʚʫʭ ʛʨʫʧʧ 

ʇʨʠ ʚʳʙʦʨʝ 3 ʛʨʫʧʧ ʪʘʙʣʠʮʘ ʩ ʨʘʩʧʠʩʘʥʠʝ ʧʨʠʤʝʪ ʚʠʜ (ʨʠʩʫʥʦʢ 3):  

 

ʈʠʩʫʥʦʢ 3 - ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʪʨʝʭ ʛʨʫʧʧ 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 4) ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʨʦʛʨʘʤʤʘ ʩʯʠʪʳʚʘʝʪ 

ʜʘʥʥʳʝ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʳʙʦʨ ʦʜʥʦʛʦ ʠʟ ʪʨʝʭ ʧʫʥʢʪʦʚ: 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʘʫʜʠʪʦʨʠʷ, ʛʨʫʧʧʘ, ʜʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮʳ ʜʘʥʥʳʤ. ɿʘʧʦʣʥʝʥʠʝ 

ʜʣʠʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʟʘʧʦʣʥʝʥʳ ʚʩʝ ʜʥʠ ʥʝʜʝʣʠ ʠ ʥʝ ʚʳʚʝʜʝʥʳ ʚʳʙʨʘʥʥʳʝ ʜʘʥʥʳʝ. 
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-

ʅʘʯʘʣʦ

ʉʯʠʪrʚʘʥʠʝ ʜʘʥʥr ʭ ʠʟ 

ɹɼ

    ɽʩʣʠ ʚrʙʨʘʥr   

ʛʨʫʧʧr

ʇʦʢʘ ʥʝ ʚrʚʝʜʝʥr  

ʚrʙʨʘʥʥr ʝ ʛʨʫʧʧr

ʇʦʢʘ ʥʝ ʢʦʥʝʮ ʜʥ̫

ɿʘʧʦʣʥʝʥʠʝ 

ʜʘʥʥr ʭ ʚ 

ʪʘʙʣʠʮʫ

ʇʦʢʘ ʥʝ ʢʦʥʝʮ ʥʝʜʝʣʠ

    ɽʩʣʠ ʚrʙʨʘʥr   

ʧʨʝʧʦʜʘʚʘʪʝʣʠ

ʇʦʢʘ ʥʝ ʚrʚʝʜʝʥr  

ʚrʙʨʘʥʥr ʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ

ʇʦʢʘ ʥʝ ʢʦʥʝʮ ʜʥ̫

ɿʘʧʦʣʥʝʥʠʝ 

ʜʘʥʥr ʭ ʚ 

ʪʘʙʣʠʮʫ

ʇʦʢʘ ʥʝ ʢʦʥʝʮ ʥʝʜʝʣʠ

ʇʦʢʘ ʥʝ ʚrʚʝʜʝʥr  

ʚrʙʨʘʥʥr ʝ ʘʫʜʠʪʦʨʠʠ

ʇʦʢʘ ʥʝ ʢʦʥʝʮ ʜʥ̫

ɿʘʧʦʣʥʝʥʠʝ 

ʜʘʥʥr ʭ ʚ 

ʪʘʙʣʠʮʫ

ʇʦʢʘ ʥʝ ʢʦʥʝʮ ʥʝʜʝʣʠ

-

ʂʦʥʝʮ

ɼʦʙʘʚʠʪɹ ʝɦ ʝ?

+

+

-

+

 

ʈʠʩʫʥʦʢ 4 ï ɹʣʦʢ-ʩʭʝʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʨʦʛʨʘʤʤʦʡ 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʨʦʛʨʘʤʤʦʡ (ʨʠʩʫʥʦʢ 5) ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʪʨʝʭ ʧʫʥʢʪʦʚ (ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʘʫʜʠʪʦʨʠʷ, ʛʨʫʧʧʘ), ʧʦʩʣʝ ʦʥ 

ʜʦʣʞʝʥ ʚʳʙʨʘʪʴ ʠʥʪʝʨʝʩʫʶʱʠʝ ʝʛʦ ʵʣʝʤʝʥʪʳ. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮʳ ʜʘʥʥʳʤ, ʦʥʦ 

ʜʣʠʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʟʘʢʦʥʯʝʥʘ ʨʘʙʦʪʘ ʩ ʚʳʙʨʘʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

çʊɽʆʈʀʗ. ʇʈɸʂʊʀʂɸ. ʀʅʅʆɺɸʎʀʀè 
ʉɽʅʊʗɹʈʔ 2018 

ɸɺʊʆʄɸʊʀʂɸ. ɺʓʏʀʉʃʀʊɽʃʔʅɸʗ ʊɽʍʅʀʂɸ  
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-

ʅʘʯʘʣʦ

ʉʯʠʪʳʚʘʥʠʝ ʜʘʥʥʳʭ ʠʟ 

ɹɼ

    ɽʩʣʠ ʚʳʙʨʘʥʳ  

ʛʨʫʧʧʳ

ʇʦʢʘ ʥʝ ʢʦʥʝʮ ʨʘʙʦʪʳ 

ʩ ʛʨʫʧʧʘʤʠ

ɿʘʧʦʣʥʝʥʠʝ 

ʜʘʥʥʳʭ ʚ 

ʪʘʙʣʠʮʫ

    ɽʩʣʠ ʚʳʙʨʘʥʳ  

ʧʨʝʧʦʜʘʚʘʪʝʣʠ

ʇʦʢʘ ʥʝ ʢʦʥʝʮ ʨʘʙʦʪʳ 

ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ

ɿʘʧʦʣʥʝʥʠʝ 

ʜʘʥʥʳʭ ʚ 

ʪʘʙʣʠʮʫ

ʇʦʢʘ ʥʝ ʢʦʥʝʮ ʨʘʙʦʪʳ 

ʩ ʘʫʜʠʪʦʨʠʷʤʠ

ɿʘʧʦʣʥʝʥʠʝ 

ʜʘʥʥʳʭ ʚ 

ʪʘʙʣʠʮʫ

-

ʂʦʥʝʮ

+

+

ʇʝʯʘʪʴ

ʉʜʝʣʘʪʴ ʝʱʝ 

ʦʪʯʝʪ?

+

-

 

ʈʠʩʫʥʦʢ 5 ï ɹʣʦʢ-ʩʭʝʤʘ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʨʦʛʨʘʤʤʦʡ 

ʆʧʠʩʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ) 

ɼʣʷ ʙʦʣʝʝ ʧʦʥʷʪʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʧʝʨʜʣʘʛʘʝʪʩʷ ʩʦʩʪʘʚʠʪʴ 

ʨʘʩʧʠʩʘʥʠʝ ʥʘ ʧʨʠʤʝʨʘʭ ʵʢʨʘʥʥʳʭ ʬʦʨʤ [1, 2, 4, 8]. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ ʝʸ 

ʟʘʧʫʩʪʠʪʴ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʦʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʩʦʜʝʨʞʘʱʠʡ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʧʫʥʢʪʳ ʤʝʥʶ.  

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ (ʨʠʩʫʥʦʢ 6) ʙʳʣ ʚʳʙʨʘʥ ʧʫʥʢʪ ʤʝʥʶ çʇʨʝʧʦʜʘʚʘʪʝʣʴè, ʘ ʜʘʣʝʝ ʚʳʙʨʘʥʳ 

ʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʨʘʩʧʠʩʘʥʠʝ.  
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ʈʠʩʫʥʦʢ 6 ï ʌʦʨʤʘ ʚʳʙʦʨʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ɺʦ ʚʪʦʨʦʤ ʧʨʠʤʝʨʝ (ʨʠʩʫʥʦʢ 7)  ʙʳʣ ʚʳʙʨʘʥ ʧʫʥʢʪ çɻʨʫʧʧʘè, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʠʣʠʩʴ ʛʨʫʧʧʳ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʝ ʛʨʫʧʧʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʫʞʥʦ 

ʚʳʚʝʩʪʠ ʨʘʩʧʠʩʘʥʠʝ. 

 

ʈʠʩʫʥʦʢ 7 ï ʌʦʨʤʘ ʚʳʙʦʨʘ ʛʨʫʧʧ 

ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʥʠʞʝ ʧʨʠʤʝʨʝ (ʨʠʩʫʥʦʢ 8)  ʙʳʣ ʚʳʙʨʘʥ ʧʫʥʢʪ çɸʫʜʠʪʦʨʠʷè, ʧʦʩʣʝ ʯʝʛʦ 

ʧʦʷʚʠʣʠʩʴ ʘʫʜʠʪʦʨʠʠ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʘʫʜʠʪʦʨʠʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʚʳʚʝʩʪʠ 

ʨʘʩʧʠʩʘʥʠʝ. 

 

ʈʠʩʫʥʦʢ 8 ï ʌʦʨʤʘ ʚʳʙʦʨʘ ʘʫʜʠʪʦʨʠʠ 
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ʆʧʠʩʘʥʠʝ ʬʘʡʣʦʚ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ ʥʝʦʙʭʦʜʠʤʳ ʩʣʝʜʫʶʱʠʝ ʬʘʡʣʳ:  

¶ WindowsFormsApplication3.exe, ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ ʧʨʦʛʨʘʤʤʳ; 

o Form1.cs ï ʬʘʡʣʳ, ʩʦʜʝʨʞʘʱʠʡ ʦʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʬʦʨʤʳ; 

o Program.cs ï ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʦʧʠʩʘʥʠʝ ʢʣʘʩʩʘ program; 

¶ Raspisanie.mdf ï ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʙʘʟʫ ʜʘʥʥʳʭ; 

o Discipline; 

o Group; 

o Raspisanie; 

o Teacher; 

o Auditory. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ çʉʦʩʪʘʚʠʪʝʣʴ ʨʘʩʧʠʩʘʥʠʷè, ʚ 

ʢʦʪʦʨʦʡ ʨʘʟʨʘʙʦʪʘʥʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʤʝʥʶ ʠ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: ʚʳʙʦʨ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 

ʛʨʫʧʧʳ ʠʣʠ ʘʫʜʠʪʦʨʠʠ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʨʦʩʤʦʪʨ ʬʘʡʣʘ. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʚʳʚʝʩʪʠ ʚ ʜʦʢʫʤʝʥʪ 

Word ʩʦʩʪʘʚʣʝʥʥʦʝ ʨʘʩʧʠʩʘʥʠʝ. 
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ɺ ʨʘʙʦʪʝ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ ʠʥʪʝʨʬʝʨʦʤʝʪʨʦʚ 
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The article considers the problem of developing an algorithm for processing the signal of 

interferometers of the laser diagnostic complex for measuring the velocity of matter in shock wave 

experiments. The image-processing module of the interference fringes is implemented using the Fourier 

transform. 

The phase distribution of the interferogram obtained as a result of the operation of the module 

allows to infer the speed of the object under study. 
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ɺʚʝʜʝʥʠʝ: ʚʘʞʥʦʡ ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʧʣʦʪʥʦʩʪʝʡ ʵʥʝʨʛʠʠ 

(ʌɺʇʕ) ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʜʚʝʨʛʥʫʪʳʭ 

ʚʦʟʜʝʡʩʪʚʠʶ ʠʥʪʝʥʩʠʚʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ.  

ɼʣʷ ʵʪʦʛʦ ʞʝʣʘʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʚʦ ʚʨʝʤʝʥʠ ʨʝʛʠʩʪʨʘʮʠʶ ʜʘʚʣʝʥʠʷ ʠʣʠ 
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ʤʘʩʩʦʚʦʡ ʩʢʦʨʦʩʪʠ. ʀʟ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʝʪʦʜʦʚ ʥʝʧʨʝʨʳʚʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʫʜʘʨʥʳʭ ʧʨʦʬʠʣʝʡ ʤʘʩʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ 

ʣʘʟʝʨʥʦʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦ ʩʢʦʨʦʩʪʠ ʚʝʱʝʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʣʫʯʘʝʤʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ.  

ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝ ʦʧʠʩʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʢʘʨʪʠʥʳ ʚ ʜʠʩʢʨʝʪʥʳʭ ʩʠʩʪʝʤʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʨʝʛʠʩʪʨʘʮʠʠ, ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʢʘʨʪʠʥ ʪʨʝʙʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʪʝʩʪʦʚʳʝ ʧʨʠʤʝʨʳ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʢʘʨʪʠʥ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ 

ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʌʫʨʴʝ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʘʟʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ 

ʦʪʨʘʞʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ʆʧʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷʭ: ʚ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʣʘʟʝʨʥʳʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ 

ʠʟʤʝʨʝʥʠʷʭ ʩʢʦʨʦʩʪʠ ʚʝʱʝʩʪʚʘ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷʭ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʨʝʢʦʨʜʥʦ ʚʳʩʦʢʠʝ ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʫ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʧʨʝʜʝʣʳ ʧʨʦʯʥʦʩʪʠ 

ʫʩʪʘʥʦʚʦʢ. ʍʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʠʥʘʤʠʢʦʡ ʨʘʟʣʝʪʘ ʤʠʰʝʥʠ ʠ 

ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʙʦʣʴʰʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ~ 10-10-10-5 ʩ.  

ʅʘʠʙʦʣʴʰʫʶ ʪʦʯʥʦʩʪʴ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʤʝʶʪ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʘʥʘʣʠʟʝ ʜʦʧʣʝʨʦʚʩʢʦʛʦ ʩʜʚʠʛʘ ʦʪʨʘʞʝʥʥʦʡ ʦʪ ʦʙʲʝʢʪʘ ʚʦʣʥʳ [1]. ʕʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʫʯʠʪʴ ʥʝʧʨʝʨʳʚʥʳʝ ʜʘʥʥʳʝ ʦ ʩʢʦʨʦʩʪʠ. ʊʦʯʥʦʩʪʴ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʠ 

ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠʩʧʦʣʴʟʫʝʤʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ. 

ʅʝʨʘʚʥʦʧʣʝʯʥʳʝ ʠʥʪʝʨʬʝʨʦʤʝʪʨʳ ʩ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʧʦʣʷ: ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʌɺʇʕ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʤʘʩʩʦʚʦʡ ʩʢʦʨʦʩʪʠ ʧʦʣʫʯʠʣʠ ʜʚʫʣʫʯʝʚʳʝ ʥʝʨʘʚʥʦʧʣʝʯʥʳʝ 

ʠʥʪʝʨʬʝʨʦʤʝʪʨʳ ʩ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʧʦʣʷ ʪʠʧʘ VISAR (line-imaging Velocity Interferometer System for 

Any Reflector) [2]. ʈʘʟʣʠʯʥʳʝ ʚʘʨʠʘʮʠʠ ʜʚʫʣʫʯʝʚʳʭ ʠʥʪʝʨʬʝʨʦʤʝʪʨʦʚ ʩ ʥʝʨʘʚʥʳʤʠ ʦʧʪʠʯʝʩʢʠʤʠ 

ʜʣʠʥʘʤʠ ʧʣʝʯ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʩʢʦʨʦʩʪʝʡ ʦʪ 10 ʩʤ/ʩ ʜʦ 100 ʢʤ/ʩ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʫʜʘʨʥʳʭ ʚʦʣʥ ʩ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʤ ʚʝʱʝʩʪʚʦʤ [3]. 

  ɺʠʟʫʘʣʠʟʘʮʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʠ: ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʡ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ 

ʘʥʘʣʠʟʝ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʢʘʨʪʠʥ, ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʩʣʦʞʝʥʠʠ ʢʦʛʝʨʝʥʪʥʳʭ ʩʚʝʪʦʚʳʭ ʚʦʣʥ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ, ʥʘʙʣʶʜʘʝʤʘʷ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʢʦʛʝʨʝʥʪʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, 
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ʦʧʨʝʜʝʣʷʝʪʩʷ: 

                                   (1) 

ʛʜʝ  ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʩʦʟʜʘʚʘʝʤʘʷ ʧʝʨʚʦʡ ʚʦʣʥʦʡ,  ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʩʦʟʜʘʚʘʝʤʘʷ ʚʪʦʨʦʡ 

ʚʦʣʥʦʡ,  ï ʨʘʟʥʦʩʪʴ ʬʘʟ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ. 

ʄʘʢʩʠʤʫʤʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʚʥʳ  ʠ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠ 

 

ʄʠʥʠʤʫʤʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʚʥʳ ʠ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠ 

 

1) ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ʥʝʩʠʥʬʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʦʡ ɤ (ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʣʠʥʠʝʡ ʟʘʜʝʨʞʢʠ): 

 

                             (2) 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ȹt = const, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ,   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, .                               (3) 

2) ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʠʰʝʥʴʶ ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʬʬʝʢʪʘ ɼʦʧʣʝʨʘ, ʠʟʤʝʥʝʥʥʦʡ 

ʯʘʩʪʦʪʦʡ ʚʪʦʨʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ: 

                                             

 

                          (4) 

                                 (5) 

ɺ ʚʳʨʘʞʝʥʠʠ (4) ʯʣʝʥ  ʦʪʚʝʯʘʝʪ ʟʘ çʙʠʝʥʠʷè, ʯʪʦ ʥʝ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʷ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʪʘʪʠʯʝʩʢʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʝ. 

ʉʦʧʦʩʪʘʚʠʚ ʚʳʨʘʞʝʥʠʷ (3) ʠ (5), ʧʦʣʫʯʘʝʤ  

 

ʛʜʝ   

ʊʦʛʜʘ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʩʚʷʟʠ ʩʢʦʨʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʨʘʟʥʦʩʪʠ ʬʘʟ 
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ʦʙʲʝʢʪʘ ʨʘʟʥʦʩʪʴ ʬʘʟ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʠʟʤʝʥʷʝʪʩʷ, ʪ.ʝ ʠʟʤʝʥʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ min ʠ 

max ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʣʦʩ. 

ɺʩʣʝʜʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʘʟʝʨʥʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʚʷʟʴ ʤʝʞʜʫ 

ʬʘʟʦʡ ʠ ʩʢʦʨʦʩʪʴʶ ʠʤʝʝʪ ʚʠʜ: 

                     (6) 

                                  (7) 

ʛʜʝ V ï ʩʢʦʨʦʩʪʴ, K ï ʢʦʥʩʪʘʥʪʘ ʠʥʪʝʨʬʝʨʦʤʝʪʨʘ, n ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ʣʠʥʠʠ 

ʟʘʜʝʨʞʢʠ, l ï ʜʣʠʥʘ ʣʠʥʠʠ ʟʘʜʝʨʞʢʠ, c ï ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ï ʧʦʧʨʘʚʦʯʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʭʨʦʤʘʪʠʯʝʩʢʫʶ ʜʠʩʧʝʨʩʠʶ ʚ ʤʘʪʝʨʠʘʣʝ ʦʧʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʟʘʜʝʨʞʢʠ 

(ʵʪʘʣʦʥʘ), ɚ0ïʥʘʯʘʣʴʥʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ɻʝʥʝʨʘʮʠʷ ʪʝʩʪʦʚʳʭ ʧʨʠʤʝʨʦʚ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ: ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʯʠʩʣʦ 

ʠʩʪʦʯʥʠʢʦʚ ʚʦʣʥ ʥʝʚʝʣʠʢʦ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʨʘʩʯʝʪʘ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʥʮʠʧʝ ʩʫʧʝʨʧʦʟʠʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʣʦʞʝʥʠʝ 

ʘʤʧʣʠʪʫʜ ʦʪʜʝʣʴʥʳʭ ʚʦʣʥ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʝʢʪʦʨʥʦʡ ʤʦʜʝʣʠ 

ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʝʤʳ ʢʦʩʠʥʫʩʦʚ. 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʫʶ ʢʘʨʪʠʥʫ ʧʦ ʠʟʚʝʩʪʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩʢʦʨʦʩʪʠ 

(ʨʠʩ.1, ʘ), ʩʣʝʜʫʝʪ ʧʝʨʝʡʪʠ ʦʪ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʬʘʟʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢ ʟʥʘʯʝʥʠʷʤ ʬʫʥʢʮʠʠ 

ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ (ʨʠʩ.1, ʙ).  

ʘ)                                                                         ʙ)                                            

 

ʈʠʩʫʥʦʢ 1. ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ: ʘ) ʀʟʚʝʩʪʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ. ʙ) ɻʘʨʤʦʥʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʩʣʫʯʘʝ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʣʦʩ. 

ʉʭʝʤʘʪʠʯʝʩʢʠ ʘʣʛʦʨʠʪʤ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦ ʚʩʝʭ 

ʪʦʯʢʘʭ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ɺʳʙʦʨ ʢʦʥʩʪʘʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʧʦʣʦʩ. 

2. ʉʦʟʜʘʥʠʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʨʝʛʠʦʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 2. ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʙʲʝʢʪʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʛʠʦʥʘʤʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

3. ʉʦʟʜʘʥʠʝ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ 

ʧʦʣʦʩ (ʨʠʩ. 3).  

 

ʈʠʩʫʥʦʢ 3. ɻʘʨʤʦʥʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʳ 

ɺ ʣʶʙʦʡ ʪʦʯʢʝ ʢʦʪʦʨʦʡ ʧʦʨʷʜʦʢ ʠʥʪʝʨʬʝʨʝʥʮʠʠ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʝʪʣʳʤ ʧʦʣʦʩʘʤ, 

ʝʩʣʠ m ï ʮʝʣʦʝ ʯʠʩʣʦ ʠ ʪʝʤʥʳʤ ʧʦʣʦʩʘʤ, ʝʩʣʠ  m ï ʧʦʣʫʮʝʣʦʝ. 

4. ʉʦʟʜʘʥʠʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦ ʠʟʚʝʩʪʥʦʤʫ ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʣʦʩ ʠ ʠʟʚʝʩʪʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩʢʦʨʦʩʪʠ (ʨʠʩ. 4). 

 

ʈʠʩʫʥʦʢ 4. ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʛʝʥʝʨʘʮʠʠ ʪʝʩʪʦʚʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʫʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʥʶʘʥʩʳ: 

¶ ʈʝʛʠʦʥʳ ʨʘʟʥʦʛʦ ʨʦʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʘʟʳ (ʩʢʦʨʦʩʪʠ) ʥʘʭʦʜʷʪ ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʬʘʟʦʚʦʤ 

ʩʜʚʠʛʝ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʣʦʩ (ʤʝʥʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ 

ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʠʥʠʤʫʤʦʚ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʯʝʨʥʳʭ ʠ ʙʝʣʳʭ ʧʦʣʦʩ). 

¶ ʊ.ʢ. ʛʘʨʤʦʥʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ sin(Ŭ) ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʝ |sin(Ŭ)| Ò 1 ʠ ʦʙʣʘʩʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʘʤʧʣʠʪʫʜʳ, ʪʦ ʧʫʪʸʤ ʩʜʚʠʛʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠ ʩʞʘʪʠʷ ʚ ʜʚʘ ʨʘʟʘ, 

ʧʦʣʫʯʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʩʷʭ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʪʝʩʪʦʚʳʭ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʘʟʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʣʦʩ ʠʤʝʝʪʩʷ ʥʘʙʦʨ 

ʪʝʩʪʦʚʳʭ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʢʘʨʪʠʥ ʩ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤ ʧʨʦʬʠʣʝʤ ʩʢʦʨʦʩʪʠ. ɺʳʧʦʣʥʝʥʠʝ 

ʜʘʥʥʦʛʦ ʟʘʜʘʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ, ʪʘʢ ʢʘʢ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʬʫʨʴʝ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ: ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤ ʜʣʷ 

ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʦʙʲʝʢʪ, ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʌʫʨʴʝ. 

ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʩʠʛʥʘʣʦʚ ʚ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʩʠʛʥʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʭʦʨʦʰʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʌʫʨʴʝ.  

ʅʝʧʨʝʨʳʚʥʦʝ ʠ ʜʠʩʢʨʝʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ 

ʆʙʦʙʱʝʥʥʘʷ ʬʦʨʤʫʣʘ ʧʨʷʤʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 

ʛʜʝ  S( ) ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ s(t) (ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠ ʩʠʛʥʘʣ ʠ ʩʧʝʢʪʨ ðʢʦʤʧʣʝʢʩʥʳʝ). 

ɺʳʨʘʞʝʥʠʷ ʜʣʷ ʧʨʷʤʦʛʦ ɼʇʌ ʠ ʦʙʨʘʪʥʦʛʦ ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ (ʆɼʇʌ) 

ʠʤʝʶʪ ʚʠʜ: 

                  

                                       

ʂʘʢ ʠ ʚ ʥʝʧʨʝʨʳʚʥʦʤ, ʪʘʢ ʠ ʚ ʜʠʩʢʨʝʪʥʦʤ ʩʣʫʯʘʷʭ, ʚ ʚʳʨʘʞʝʥʠʷʭ ʜʣʷ ʦʙʨʘʪʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʝʪʩʷ ʥʦʨʤʠʨʦʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. ɺ ʩʣʫʯʘʝ ʠʥʪʝʛʨʘʣʘ ʌʫʨʴʝ ʵʪʦ , ʚ ʩʣʫʯʘʝ 

ʆɼʇʌ ï  . 

ʅʦʨʤʠʨʦʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʠʟ 

ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʚʦ ʚʨʝʤʝʥʥʫʶ. ʅʦʨʤʠʨʦʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʤʝʥʴʰʘʝʪ ʘʤʧʣʠʪʫʜʫ ʩʠʛʥʘʣʘ ʥʘ 

ʚʳʭʦʜʝ ʦʙʨʘʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʥʘ ʩʦʚʧʘʜʘʣʘ ʩ ʘʤʧʣʠʪʫʜʦʡ ʠʩʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 

ɽʩʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʨʷʤʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ʥʝʢʦʪʦʨʦʛʦ ʩʠʛʥʘʣʘ, ʘ ʧʦʩʣʝ ʚʟʷʪʴ 

ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ, ʪʦ ʨʝʟʫʣʴʪʘʪ ʦʙʨʘʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʝʥ ʧʦʣʥʦʩʪʴʶ 
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ʩʦʚʧʘʜʘʪʴ ʩ ʠʩʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ. 

ɼʚʫʤʝʨʥʦʝ ʜʠʩʢʨʝʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ 

ʄʥʦʛʠʝ ʩʚʦʡʩʪʚʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʦʜʥʦʤʝʨʥʳʭ ʩʠʛʥʘʣʦʚ ʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʥʘ 

ʤʥʦʛʦʤʝʨʥʳʝ ʩʠʛʥʘʣʳ. ɸʥʘʣʦʛʠʯʥʳʝ ʦʙʦʙʱʝʥʠʷ ʧʨʠʤʝʥʠʤʳ ʢ ʜʠʩʢʨʝʪʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ 

ʌʫʨʴʝ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʚʫʤʝʨʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʠʩʢʨʝʪʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʌʫʨʴʝ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʜʠʩʢʨʝʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʚʫʤʝʨʥʳʭ ʩʠʛʥʘʣʦʚ. 

ɸʥʘʣʦʛʠʯʥʦ ʦʜʥʦʤʝʨʥʦʤʫ ɼʇʌ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʬʦʨʤʫʣʳ ʜʚʫʤʝʨʥʦʛʦ ɼʇʌ. ʇʨʷʤʦʝ 

ʜʚʫʤʝʨʥʦʝ ʜʠʩʢʨʝʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ʧʨʝʦʙʨʘʟʫʝʪ ʜʠʩʢʨʝʪʥʫʶ ʬʫʥʢʮʠʶ 2ïʭ ʧʝʨʝʤʝʥʥʳʭ 

(ʠʟʦʙʨʘʞʝʥʠʝ) f(x,y), ʟʘʜʘʥʥʫʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʠʩʪʝʤʝ (x,y), ʚ ʜʚʫʤʝʨʥʫʶ 

ʜʠʩʢʨʝʪʥʫʶ ʬʫʥʢʮʠʶ, ʟʘʜʘʥʥʫʶ ʚ ʯʘʩʪʦʪʥʦʡ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʠʩʪʝʤʝ (u,v) 

 

ʆʙʨʘʪʥʦʝ ʜʠʩʢʨʝʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ (ʆɼʇʌ) ʠʤʝʝʪ ʚʠʜ: 

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʷ F(u,v), ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ f(x,y) ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʪʥʦʛʦ ɼʇʌ. ʆʩʥʦʚʥʦʡ 

ʤʝʪʦʜ ʚʠʟʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʪʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʯʠʩʣʝʥʠʠ ʝʛʦ ʩʧʝʢʪʨʘ (ʪ. ʝ. 

ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʳ F(u,v)) ʠ ʝʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʜʠʩʧʣʝʝ. ɽʩʣʠ Re(u,v) ʠ Im(u,v) ʦʙʦʟʥʘʯʘʶʪ 

ʚʝʱʝʩʪʚʝʥʥʫʶ ʠ ʤʥʠʤʫʶ ʢʦʤʧʦʥʝʥʪʳ F(u,v), ʪʦ ʩʧʝʢʪʨ ʌʫʨʴʝ ʚʳʨʘʞʘʝʪʩʷ  

 

ʄʦʜʫʣʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʘʟʦʚʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ: ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʝʪ ʢʦʤʧʴʶʪʝʨʥʳʡ 

ʘʣʛʦʨʠʪʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʘʟʳ ʢʘʢ ʘʨʛʫʤʝʥʪʘ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ. 

ʇʨʠ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʦʤ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʩʠʛʥʘʣ ʥʘ ʚʭʦʜʝ 

ʧʨʠʝʤʥʠʢʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ [4ï6]  

                 g(x, y) = a(x, y) + b(x, y) cos (2́f0x + 2ˊɤ0y + ɣ(x, y))                (8) 

ʛʜʝ ʬʘʟʘ ɣ(x,y) ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʘ ʩʣʫʯʘʡʥʳʝ ʧʦʣʷ a(x,y) ʠ b(x,y) 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʘʜʜʠʪʠʚʥʦʝ ʠ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʝ ʚʦʟʤʫʱʝʥʠʷ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʫʩʣʦʚʠʷʤʠ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ. ɹʫʜʝʤ 
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ʧʦʣʘʛʘʪʴ, ʯʪʦ ʜʚʫʤʝʨʥʳʝ ʬʫʥʢʮʠʠ a(x,y), b(x,y), ɣ(x,y) ʠʟʤʝʥʷʶʪʩʷ ʤʝʜʣʝʥʥʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ, ʚʥʦʩʠʤʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʥʝʩʫʱʠʤʠ ʯʘʩʪʦʪʘʤʠ f0 ʠ ɤ0. ʇʨʝʜʧʦʣʦʞʠʤ ʪʘʢʞʝ, ʯʪʦ 

ʩʣʫʯʘʡʥʳʝ ʧʦʣʷ a(x,y) ʠ b(x,y) ʷʚʣʷʶʪʩʷ ʦʜʥʦʨʦʜʥʳʤʠ. 

ʅʝʦʙʭʦʜʠʤʦ, ʠʤʝʷ ʥʘ ʚʭʦʜʝ ʧʨʠʝʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʠʛʥʘʣ g(x,y), ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʘʟʫ ɣ(x,y). 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʨʝʜʣʦʞʝʥʥʫʶ ʚ ʨʘʙʦʪʝ [5] ʤʝʪʦʜʠʢʫ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʦʙʱʠʪʴ ʜʣʷ ʜʚʫʤʝʨʥʦʛʦ ʩʣʫʯʘʷ. ʇʝʨʝʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ (8) ʚ ʚʠʜʝ 

                           g(x,y) = a(x,y)+c(x,y)exp(2ˊif0x+2ˊiɤ0y)+c (zx,y)exp(ī2ˊif0xī2ˊiɤ0y)               (9) 

ʛʜʝ c(x,y) =1/2*b(x,y)exp(iɣ(x,y)). 

ʇʦʜʚʝʨʛʥʫʚ ʚʳʨʘʞʝʥʠʝ (9) ʧʨʦʮʝʜʫʨʝ ʜʚʫʤʝʨʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ ʧʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ (x, y), ʧʦʣʫʯʠʤ 

                G(f,ɤ) = A(f,ɤ) + C(f ī f0, ɤ ī ɤ0) + C(zf + f0, ɤ + ɤ0) 

ʛʜʝ G(f, ɤ), A(f, ɤ), C(f, ɤ), C(zf, ɤ) ð ʬʫʨʴʝ-ʩʧʝʢʪʨ ʬʫʥʢʮʠʡ g(x, y),  a(x, y), c(x, y), cz(x, y);    f ð 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ x; ɤ ð ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ y. 

ɺʩʝ ʪʨʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʬʫʥʢʮʠʠ G(x,y) ʨʘʟʥʝʩʝʥʳ ʥʘ ʬʫʨʴʝ-ʧʣʦʩʢʦʩʪʠ ʥʘ ʚʝʣʠʯʠʥʫ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʥʝʩʫʱʠʭ ʯʘʩʪʦʪ f0 ʠ ɤ0. ʕʪʦ ʩʣʝʜʫʝʪ ʠʟ ʥʘʯʘʣʴʥʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʡ a(x,y), b(x,y), ɣ(x,y) ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʠʟʤʝʥʝʥʠʝʤ, ʚʥʦʩʠʤʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʥʝʩʫʱʠʤʠ ʯʘʩʪʦʪʘʤʠ f0 ʠ ɤ0. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʘʜʜʠʪʠʚʥʫʶ ʩʧʝʢʪʨʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ C(fīf0,ɤīɤ0) 

ʬʫʥʢʮʠʠ G(f, ɤ), ʧʨʦʠʛʥʦʨʠʨʦʚʘʚ ʦʩʪʘʣʴʥʳʝ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. ɼʘʣʝʝ ʩʜʚʠʛʦʤ ʢʦʤʧʦʥʝʥʪʳ ʩʧʝʢʪʨʘ 

C(fīf0,ɤīɤ0) ʚ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʧʨʠʚʦʜʠʤ ʢ ʥʫʣʶ ʟʥʘʯʝʥʠʷ ʥʝʩʫʱʠʭ ʯʘʩʪʦʪ. ʇʨʦʚʦʜʠʤ 

ʧʨʦʮʝʜʫʨʫ ʦʙʨʘʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ ʠ ʧʦʣʫʯʘʝʤ ʬʫʥʢʮʠʶ c(x,y). ʊʝʧʝʨʴ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʬʫʥʢʮʠʶ ɣ(x,y), ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʣʦʛʘʨʠʬʤ ʦʪ ʬʫʥʢʮʠʠ c(x,y): 

ln(c(x,y)) = ln(1/2*b(x, y))+ iɣ(x,y). 

ʄʥʠʤʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʚʠʩʠʤʦʩʪʴ ɣ(x,y). 

ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ: ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʘʟʝʨʥʳʡ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ - ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ ʚ ʈʦʩʩʠʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʧʦʣʫʯʠʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʚʦ ʚʨʝʤʝʥʠ ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʱʝʩʪʚʘ, ʝʛʦ ʧʣʘʥʠʨʫʝʪʩʷ 

ʚʥʝʜʨʠʪʴ ʚ ʤʦʱʥʳʝ ʣʘʟʝʨʥʳʝ ʫʩʪʘʥʦʚʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʝʥʠʝ 

ʨʝʘʣʴʥʳʭ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʢʘʨʪʠʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʤʦʜʫʣʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʛʝʥʝʨʘʮʠʠ ʪʝʩʪʦʚʳʭ 

ʠʥʪʝʨʬʝʨʦʛʨʘʤʤ (ʨʠʩ.5, ʘ). 
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ʘ)         ʙ) 

 

           ʈʠʩʫʥʦʢ 5. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʘ) ʊʝʩʪʦʚʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ; 

ʙ) ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʘʟʳ ʠʥʪʝʛʨʬʝʨʦʛʨʘʤʤʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʦʙʨʘʙʦʪʢʠ ʪʝʩʪʦʚʳʭ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʘʟʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ, ʦʪʨʘʞʝʥʥʦʡ ʦʪ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ: ʚ ʭʦʜʝ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʤʦʜʫʣʴ ʛʝʥʝʨʘʮʠʠ ʪʝʩʪʦʚʳʭ 

ʧʨʠʤʝʨʦʚ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʠ ʤʦʜʫʣʴ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ 

ʧʦʣʦʩ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʧʦʩʦʙ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʳ ʧʦ ʠʟʚʝʩʪʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʩʢʦʨʦʩʪʠ ʦʙʲʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʦʣʥʦʚʦʛʦ ʧʨʦʮʝʩʩʘ.  

ɸʣʛʦʨʠʪʤ ʜʚʫʤʝʨʥʦʛʦ ʌʫʨʴʝ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʘʟʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ, ʦʪʨʘʞʝʥʥʦʡ ʦʪ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʘʨʘʤʝʪʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʷʚʣʷʶʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʩʢʦʨʦʩʪʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʌɺʇʕ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʙʦʣʝʝ ʤʦʱʥʳʝ ʣʘʟʝʨʥʳʝ 

ʫʩʪʘʥʦʚʢʠ, ʛʝʥʝʨʘʮʠʷ ʪʝʩʪʦʚʳʭ ʧʨʠʤʝʨʦʚ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʜʣʷ 

ʫʪʦʯʥʝʥʠʷ ʤʝʪʦʜʘ ʬʠʣʴʪʨʘʮʠʠ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʘʟʦʚʦʛʦ 

ʧʨʦʬʠʣʷ. 
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ʋɼʂ 331.1 

ʈɸɿʈɸɹʆʊʂɸ ʕʌʌɽʂʊʀɺʅʆʁ ʉʀʉʊɽʄʓ ʄʆʊʀɺɸʎʀʀ ʉʆʊʈʋɼʅʀʂʆɺ ʊʆʈɻʆɺʆʁ 
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ɹʦʛʜʘʥʦʚ ɸ.ʉ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʨʦʟʥʠʯʥʦʡ 

ʪʦʨʛʦʚʣʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʤʦʪʠʚʘʮʠʠ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʘʥʘʣʠʟʝ 

ʩʠʩʪʝʤʳ ʤʦʪʠʚʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʄʦʪʠʚʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʧʨʝʜʧʨʠʷʪʠʷʭ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʨʫʢʦʚʦʜʩʪʚʘ, ʠ ʜʘʥʥʘʷ ʪʝʤʘ ʚʩʝʛʜʘ ʘʢʪʫʘʣʴʥʘ, ʚ ʧʨʦʰʣʦʤ, ʪʘʢ ʚ ʥʘʰʠ ʜʥʠ, ʘ 

ʙʫʜʝʪ ʘʢʪʫʘʣʴʥʘ ʚ ʙʫʜʫʱʝʤ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʢʦʤʧʘʥʠʠ 

ʚʩʝʛʜʘ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʦʮʠʘʣʴʥʦʡ ʠ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥʠʮʠʘʪʠʚʳ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʪʨʫʜʥʠʢ ʙʳʣ ʘʢʪʠʚʥʳʤ, ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʤʦʪʠʚʠʨʦʚʘʥ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʤʦʪʠʚʘʮʠʠ, ʧʨʠʤʝʥʝʥʥʘʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʧʨʠʚʝʣʘ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʪʠʚʘʮʠʷ, ʤʦʪʠʚ, ʩʪʠʤʫʣ, ʩʠʩʪʝʤʘ ʤʦʪʠʚʘʮʠʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

DEVELOPM ENT OF EFFECTIVE SYSTEM OF MOTIVATION OF EMPLOYEES TRADE 

ORGANIZATION  

Bogdanov A.S. 

This article presents an effective system of motivation, as well as a system of motivating factors. 

The problem of motivation in organizations or enterprises will never remain on the sidelines, and this 

topic will be relevant in the past and in our days, as well as in the future. The economic stability of any 

organization or company will depend on the social and creative activity of each employee. For an 

employee to be active, he or she must be motivated. The proposed system of motivation, applied in 

practice, led to positive economic results. 

Keywords: motivation, motive, incentive, motivation system, efficiency. 

 

ɺʚʝʜʝʥʠʝ  

ʄʦʪʠʚʘʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚ ʣʶʙʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʛʨʘʝʪ ʦʯʝʥʴ ʙʦʣʴʰʫʶ 

ʨʦʣʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʝʨʩʦʥʘʣʦʤ, ʪʘʢ ʢʘʢ ʣʶʙʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ, ʯʪʦʙʳ ʢʘʞʜʳʡ 

ʩʦʪʨʫʜʥʠʢ ʦʨʛʘʥʠʟʘʮʠʠ ʙʳʣ ʘʢʪʠʚʝʥ, ʚʝʜʴ ʦʪ ʜʘʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʘ ʟʘʚʠʩʠʪ ʝʝ ʫʩʧʝʭ. 

ʇʨʘʚʠʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʪʠʚʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʠʞʝʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʠʙʳʣʴ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʪʝʤʘ ʤʦʪʠʚʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʩ 

ʜʨʫʛʦʡ, ʮʝʣʳʡ ʧʣʘcʪ ʚʦʧʨʦʩʦʚ ʥʝ ʠʟʫʯʝʥ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʩʪʘʪʴʝ [1] ɽ. 

ʂʦʪʦʚ ʧʨʝʜʣʘʛʘʝʪ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʤʦʪʠʚʘʮʠʠ, ʥʦ ʚ ʩʚʦʠʭ ʧʦʜʭʦʜʘʭ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʢ ʠʥʜʠʚʠʜʫʫʤʦʚ ʠ ʥʝ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʨʷʜ ʚʘʞʥʳʭ ʤʦʤʝʥʪʦʚ: 

- ʤʦʪʠʚʘʮʠʷ ʨʘʙʦʪʥʠʢʘ ʜʦʣʞʥʘ ʧʨʦʭʦʜʠʪʴ ʧʫʪʝʤ ʚʳʷʚʣʝʥʠʷ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʩ 

ʧʦʟʠʮʠʠ ʩʦʮʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʧʩʠʭʦʣʦʛʠʠ ʨʘʙʦʪʥʠʢʘ, ʩʦʮʠʘʣʴʥʘʷ ʧʩʠʭʦʣʦʛʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ; 

- ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ; 

- ʩʪʨʝʤʣʝʥʠʝ ʩʦʪʨʫʜʥʠʢʘ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ; 

- ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʦʰʘʛʦʚʘʷ ʤʘʪʝʨʠʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ. 

ɺ ʩʪʘʪʴʝ [2], ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ ʤʘʪʝʨʠʘʣʘʭ II ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʕʢʦʥʦʤʠʯʝʩʢʘʷ ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘè, ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʝ ʤʦʪʠʚʘʮʠʠ:  

- ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʢʦʣʣʝʢʪʠʚʥʳʤʠ KPI ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ; 

- ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ; 

- ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʦʨʳ ʥʝʤʘʪʝʨʠʘʣʴʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʘ. 

ɸʚʪʦʨ ɸʥʜʨʦʩʦʚ ɸ.ɸ., ʥʘ ʧʨʠʤʝʨʝ ʦʪʝʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʠʩʪʝʤʫ ʤʦʪʠʚʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʦʩʥʦʚʘʥʥʫʶ ʢʘʢ ʥʘ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʪʘʢ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʩʪʠʤʫʣʘʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʫʧʫʱʝʥ ʨʷʜ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ: 

- ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ; 

- ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ, ʢʨʦʤʝ 

ʭʦʨʦʰʝʛʦ ʦʪʟʳʚʘ ʦʪ ʧʦʩʝʪʠʪʝʣʝʡ ʜʘʥʥʦʛʦ ʦʪʝʣʷ; 

- ʅʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʘʢʪʦʨ ʯʠʩʪʦʪʳ ʠ ʛʠʛʠʝʥʳ; 

- ʅʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʘʢʪʦʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʬʘʢʪʦʨ ʜʚʠʞʝʥʠʷ ʧʦ ʢʘʨʴʝʨʥʦʡ ʣʝʩʪʥʠʮʝ [3]. 

ɸʚʪʦʨʳ ʂʦʟʣʦʚ ɸ.ɺ., ɺʘʩʠʣʴʝʚʘ ɺ.ʀ. ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʩʧʝʮʠʬʠʢʝ ʤʦʪʠʚʘʮʠʠ 

ʨʘʙʦʪʥʠʢʦʚ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ [7], ʥʝ ʦʙʦʙʱʘʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʯʝʪʦʤ ʚʳʧʦʣʥʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʳ, ʮʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʰʘʛʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ ʠ, ʩʦʙʩʪʚʝʥʥʦ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ 

ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʝʝ ʧʨʠʤʝʥʝʥʠʷ.  

ʆʙʲʝʢʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣ ʤʘʛʘʟʠʥ ʩʝʪʠ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ʄʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʪʘʣʦ: ʤʝʪʦʜ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ: ʤʦʪʠʚʘʮʠʷ, ʤʦʪʠʚ, ʩʪʠʤʫʣ.  
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ʄʦʪʠʚ ï (ʦʪ ʣʘʪ. moveo - ʜʚʠʛʘʶ) - ʤʘʪʝʨʠʘʣʴʥʳʡ ʠʣʠ ʠʜʝʘʣʴʥʳʡ ʧʨʝʜʤʝʪ, ʜʦʩʪʠʞʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʚʳʩʪʫʧʘʝʪ ʩʤʳʩʣʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. [4] 

ʉʪʠʤʫʣ ï (ʦʪ ʣʘʪ. stimulus ï ʦʩʪʨʘʷ ʧʘʣʢʘ, ʢʦʪʦʨʦʡ ʧʦʛʦʥʷʣʠ ʞʠʚʦʪʥʳʭ) ï ʚʥʝʰʥʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʠʯʥʦʩʪʴ, ʢʦʣʣʝʢʪʠʚ, ʛʨʫʧʧʫ ʣʶʜʝʡ, ʘʢʪʠʚʠʟʠʨʫʶʱʝʝ ʠʭ ʤʦʪʠʚʘʮʠʦʥʥʫʶ ʩʬʝʨʫ, ʘ 

ʯʝʨʝʟ ʥʝʝ ʠ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. [5]  

ʄʦʪʠʚʘʮʠʷ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ 

ʞʝʣʘʥʠʝ ʠ ʵʥʝʨʛʠʶ ʯʝʣʦʚʝʢʘ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠʥʪʝʨʝʩʘ ʠ ʧʦʩʚʷʱʝʥʠʝ ʝʛʦ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʙʦ ʧʨʠʣʦʞʝʥʠʝ ʫʩʠʣʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ. ʄʦʪʠʚʘʮʠʷ ï ʵʪʦ ʛʦʪʦʚʥʦʩʪʴ ʜʝʣʘʪʴ 

ʯʪʦ-ʪʦ. ʄʦʪʠʚʘʮʠʷ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʘʢ ʩʦʟʥʘʪʝʣʴʥʳʭ, ʪʘʢ ʠ 

ʙʝʩʩʦʟʥʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʪʨʝʤʣʝʥʠʝ ʠʣʠ ʧʦʪʨʝʙʥʦʩʪʴ, ʮʝʥʥʦʩʪʴ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ, 

ʦʞʠʜʘʥʠʷ ʠʥʜʠʚʠʜʘ. [6] 

 Cʠʩʪʝʤʘ ʤʦʪʠʚʘʮʠʠ ï ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʥʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʪʠʤʫʣʦʚ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ. ʇʨʘʚʠʣʴʥʘʷ ʩʠʩʪʝʤʘ ʤʦʪʠʚʘʮʠʠ ʧʦʙʫʞʜʘʝʪ 

ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʝʨʜʥʝʝ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʜʦʣʞʥʦʩʪʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ 

ʪʠʧʘ ʤʦʪʠʚʘʮʠʠ ʚʥʫʪʨʝʥʥʷʷ (ʯʝʣʦʚʝʢ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʤʦʪʠʚ), ʚʥʝʰʥʷʷ (ʨʫʢʦʚʦʜʩʪʚʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʠʤʫʣʠʨʫʝʪ ʩʦʪʨʫʜʥʠʢʦʚ). 

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ ï ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʧʝʨʠʦʜ ʜʦ 

ʛʦʜʘ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ ʦʙʦʩʥʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʤʦʪʠʚʘʮʠʠ: 

1. ɸʥʘʣʠʟ ʦʰʠʙʦʢ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʩʪʘʨʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ;  

2. ɸʥʘʣʠʟ ʬʠʨʤ ʢʦʥʢʫʨʝʥʪʦʚ; 

3. ɸʥʘʣʠʟ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ; 

4. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ; 

5. ʇʦʩʪʝʧʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʤʘʛʘʟʠʥʘ; 

6. ɸʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ; 

7. ɺʚʝʜʝʥʠʝ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ ʚ ʩʝʪʴ ʤʘʛʘʟʠʥʦʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ; 

8. ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʧʫʥʢʪ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʦ: 

ɸʥʘʣʠʟ ʦʰʠʙʦʢ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʩʪʘʨʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ. ʂʦʛʜʘ ʧʨʦʚʦʜʠʪʩʷ ʜʘʥʥʳʡ 

ʘʥʘʣʠʟ, ʯʘʱʝ ʚʩʝʛʦ ʩʦʩʪʘʚʣʷʶʪ ʘʥʦʥʠʤʥʳʝ ʘʥʢʝʪʳ ʩ ʚʦʧʨʦʩʘʤʠ ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʦʛʦ, ʪʘʢ ʠ 

ʩʦʮʠʘʣʴʥʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ, ʯʪʦʙʳ ʩʦʪʨʫʜʥʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʚʝʪʠʣʠ ʯʝʩʪʥʦ ʥʘ ʜʘʥʥʫʶ 

ʘʥʢʝʪʫ ʠ ʫ ʨʘʙʦʪʦʜʘʪʝʣʷ ʙʳʣʠ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʞʝ ʥʫʞʥʦ ʩʦʪʨʫʜʥʠʢʘʤ. ʇʦʥʷʪʥʦ, ʯʪʦ ʚ 

ʤʘʣʝʥʴʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʢʘʞʜʦʤʫ ʩʦʪʨʫʜʥʠʢʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʦʣʥʦʩʪʴʶ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ 

ʤʦʪʠʚʘʮʠʶ [7]. ʈʝʯʴ ʠʜʝʪ ʦʙ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʚ ʧʦʜʯʠʥʝʥʠʠ ʦʪ ʦʜʥʦʛʦ 

ʜʦ ʜʝʩʷʪʠ ʩʦʪʨʫʜʥʠʢʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʙʦʣʴʰʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʫ ʨʫʢʦʚʦʜʠʪʝʣʷ ʢʦʪʦʨʦʡ ʚ ʧʦʜʯʠʥʝʥʠʠ 
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ʥʘʭʦʜʠʪʩʷ ʦʪ 100 ʠ ʙʦʣʝʝ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʥʝʯʥʦ ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʝ ʩʤʦʞʝʪ ʜʘʪʴ ʚʩʝʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʤʦʪʠʚʘʮʠʠ ʧʦʵʪʦʤʫ ʙʣʘʛʦʜʘʨʷ ʘʥʢʝʪʠʨʦʚʘʥʠʶ ʙʫʜʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ 

ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʤʦʪʠʚʘʮʠʠ ʜʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʪʨʫʜʥʠʢʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ 

ʜʘʥʥʦʡ ʘʥʢʝʪʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʛʘʟʠʥʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʩʝʪʴ (ʪʘʙʣ. 1). 

 ʊʘʙʣʠʮʘ 1. ʆʧʨʦʩʥʳʡ ʣʠʩʪ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ. 

ɺʦʧʨʦʩʳ ɺʦʟʤʦʞʥʳʝ ʦʪʚʝʪʳ 

ʆʪʚʝʪʳ 

ʩʦʪʨʫʜʥʠʢʘ ʚ 

ʙʘʣʣʘʭ 

ʋʩʣʦʚʠʷ ʨʘʙʦʪʳ 

ʂʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ  

ʋʜʦʙʥʳʡ ʨʘʙʦʯʠʡ ʛʨʘʬʠʢ  

ʊʨʫʜʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ  

ʅʝʫʜʦʙʥʳʡ ʛʨʘʬʠʢ ʨʘʙʦʪʳ  

ʉʠʩʪʝʤʘ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʧʦʦʱʨʝʥʠʷ 

ɸʜʝʢʚʘʪʥʘʷ ʠ ʧʦʥʷʪʥʘʷ ʩʠʩʪʝʤʘ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʝʨʩʦʥʘʣʘ 
 

ʉʪʘʙʠʣʴʥʘʷ ʦʧʣʘʪʘ ʪʨʫʜʘ  

ɺʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʩʦʪʨʫʜʥʠʢʘ ʚʣʠʷʪʴ ʥʘ ʧʦʣʫʯʘʝʤʦʝ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ 

 

ʄʘʣʝʥʴʢʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ  

ʉʦʜʝʨʞʘʥʠʝ 

ʨʘʙʦʪʳ 

ʉʣʦʞʥʘʷ ʠ ʠʥʪʝʨʝʩʥʘʷ ʨʘʙʦʪʘ, ʪʨʝʙʫʶʱʘʷ ʪʚʦʨʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʘ 
 

ʊʨʫʜʥʘʷ ʨʘʙʦʪʘ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ  

ʉʣʦʞʥʘʷ ʠ ʥʝ ʠʥʪʝʨʝʩʥʘʷ ʨʘʙʦʪʘ  

ʌʠʟʠʯʝʩʢʠ ʦʯʝʥʴ ʩʣʦʞʥʘʷ ʠ ʪʨʫʜʦʝʤʢʘʷ ʨʘʙʦʪʘ  

ʌʘʢʪʦʨ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʉʪʘʙʠʣʴʥʦʩʪʴ ʚ ʨʘʙʦʪʝ, ʦʪʩʫʪʩʪʚʠʝ ʯʘʩʪʳʭ ʢʘʜʨʦʚʳʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʝʨʝʤʝʥ 
 

ʋʚʝʨʝʥʥʦʩʪʴ ʚ ʟʘʚʪʨʘʰʥʝʤ ʜʥʝ  

ɺʳʧʦʣʥʝʥʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚ ʨʘʙʦʪʦʜʘʪʝʣʷ ʧʝʨʝʜ ʧʝʨʩʦʥʘʣʦʤ  

ʅʝʚʳʧʦʣʥʝʥʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚ ʨʘʙʦʪʦʜʘʪʝʣʷ ʧʝʨʝʜ 

ʧʝʨʩʦʥʘʣʦʤ 
 

ʅʝʪ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʨʘʙʦʪʝ  

ʅʝʪ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʟʘʚʪʨʘʰʥʝʤ ʜʥʝ  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʗʩʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʮʝʣʝʡ ʠ ʟʘʜʘʯ  

ʅʘʣʘʞʝʥʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʠʪʝʣʷ  

ʆʪʢʨʳʪʦʝ ʦʙʩʫʞʜʝʥʠʝ ʧʨʦʙʣʝʤ   

ʈʫʢʦʚʦʜʠʪʝʣʴ ʥʝ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʚʘʰʠ ʧʨʝʜʣʦʞʝʥʠʷ  

ʇʨʦʙʣʝʤʳ ʩʦʪʨʫʜʥʠʢʦʚ ʦʩʪʘʶʪʩʷ ʪʦʣʴʢʦ ʠʭ ʧʨʦʙʣʝʤʘʤʠ ʠ 

ʥʝ ʦʙʩʫʞʜʘʶʪʩʷ  
 

ʉʪʘʚʷʪʩʷ ʥʝʨʝʘʣʴʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ (ʩʦʪʨʫʜʥʠʢ ʥʝ ʤʦʞʝʪ 

ʚʳʧʦʣʥʠʪʴ ʪʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪʘʚʠʪ ʧʝʨʝʜ 

ʩʦʪʨʫʜʥʠʢʦʤ 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ 

ʢʦʣʣʝʢʪʠʚʝ 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠ ʢʦʤʬʦʨʪʥʘʷ ʘʪʤʦʩʬʝʨʘ ʚ ʢʦʣʣʝʢʪʠʚʝ  

ʍʦʨʦʰʝʝ ʦʪʥʦʰʝʥʠʝ ʩ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ  
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ʆʙʱʠʝ ʠʥʪʝʨʝʩʳ ʠ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʩ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʠ 

ʢʦʣʣʝʛʘʤʠ 
 

ʇʣʦʭʠʝ ʦʪʥʦʰʝʥʠʷ ʩ ʨʫʢʦʚʦʜʠʪʝʣʝʤ  

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠ ʥʝ ʢʦʤʬʦʨʪʥʘʷ ʘʪʤʦʩʬʝʨʘ ʚ ʢʦʣʣʝʢʪʠʚʝ  

ʇʦʩʪʦʷʥʥʦʝ ʥʝʜʦʧʦʥʠʤʘʥʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʧʦʜʯʠʥʝʥʥʳʭ  

ʇʨʠʟʥʘʥʠʝ, 

ʫʚʘʞʝʥʠʝ 

ʚʣʦʞʝʥʥʦʛʦ ʪʨʫʜʘ ʠ 

ʟʘʩʣʫʛ 

ʇʨʠʟʥʘʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʨʘʙʦʪʳ, ʢʘʢ ʢʦʣʣʝʛʘʤʠ, ʪʘʢ ʠ 

ʨʫʢʦʚʦʜʩʪʚʦʤ 
 

ʇʨʦʷʚʣʝʥʠʝ ʦʜʦʙʨʝʥʠʷ ʠ ʫʚʘʞʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʨʫʢʦʚʦʜʠʪʝʣʷ 
 

ʅʝ ʧʨʠʟʥʘʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʨʘʙʦʪʳ, ʢʘʢ ʢʦʣʣʝʛʘʤʠ, ʪʘʢ ʠ 

ʨʫʢʦʚʦʜʩʪʚʦʤ  
 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʥʝ ʦʜʦʙʨʷʝʪ ʧʨʦʷʚʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʠʥʠʮʠʘʪʠʚʳ 
 

ɺʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ 

ɺʦʟʤʦʞʥʦʩʪʴ ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ  

ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ  

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʫʤʝʥʠʡ, ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ  

ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʝʧʷʪʩʪʚʫʝʪ ʢʘʨʴʝʨʥʦʤʫ ʨʦʩʪʫ ʩʦʪʨʫʜʥʠʢʘ  

ʂʦʤʧʘʥʠʷ ʥʝ ʜʘʝʪ ʨʘʙʦʪʥʠʢʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʨʘʟʚʠʚʘʪʴʩʷ  

ʅʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ 

ʫʤʝʥʠʷ ʠ ʟʥʘʥʠʷ 
 

ʂʦʨʧʦʨʘʪʠʚʥʘʷ 

ʢʫʣʴʪʫʨʘ ʢʦʤʧʘʥʠʠ 

ʅʘʣʠʯʠʝ ʚ ʢʦʤʧʘʥʠʠ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʳ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʮʝʥʥʦʩʪʝʡ, ʨʠʪʫʘʣʦʚ ʠ ʪʨʘʜʠʮʠʡ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ 

ʧʦʜʘʚʣʷʶʱʠʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʦʪʨʫʜʥʠʢʦʚ 
 

ʆʙʱʝʥʠʝ ʩ ʢʦʣʣʝʛʘʤʠ ʟʘ ʛʨʘʥʠʮʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ  

ʈʝʛʫʣʷʨʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʢʦʨʧʦʨʘʪʠʚʦʚ, 

ʩʦʚʤʝʩʪʥʦʝ ʧʨʘʟʜʥʦʚʘʥʠʝ ʶʙʠʣʝʝʚ ʠ ʧʨʘʟʜʥʠʢʦʚ 
 

ɺ ʢʦʤʧʘʥʠʠ ʥʠʢʪʦ ʥʝ ʩʦʙʣʶʜʘʝʪ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʢʫʣʴʪʫʨʫ 

ʢʦʤʧʘʥʠʠ 
 

ʂʦʤʧʘʥʠʷ ʥʝ ʧʨʦʚʦʜʠʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʜʣʷ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ 
 

ʇʨʝʤʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʠʣʠ ʢʦʣʣʝʢʪʠʚʥʘʷ 

ʂʦʣʣʝʢʪʠʚʥʘʷ ʧʨʝʤʠʷ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ, ʢʘʢ ʠ ʩʠʩʪʝʤʘ KPI 

ʧʦʢʘʟʘʪʝʣʝʡ  
 

ʂʦʣʣʝʢʪʠʚʥʘʷ ʧʨʝʤʠʷ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ, ʥʦ ʧʨʦʮʝʥʪ ʧʦ 

KPI ʧʦʢʘʟʘʪʝʣʷʤ ʩʪʦʠʪ ʫʚʝʣʠʯʠʪʴ 
 

ʅʫʞʥʘ ʧʦʣʥʘʷ ʟʘʤʝʥʘ ʧʦ ʯʘʩʪʠ ʧʨʝʤʠʠ, ʪʘʢ ʢʘʢ ʩʦʪʨʫʜʥʠʢʠ 

ʥʝ ʤʦʛʫʪ ʝʝ ʥʘʨʘʙʦʪʘʪʴ 
 

ʅʫʞʥʦ ʫʤʝʥʴʰʘʪʴ ʧʣʘʥʳ ʧʨʦʜʘʞ ʚ ʦʪʜʝʣʘʭ ʠ ʤʘʛʘʟʠʥʝ  

ʅʫʞʥʦ ʩʜʝʣʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʙʦʪʥʠʢʘ 

ʩʠʩʪʝʤʫ ʤʦʪʠʚʘʮʠʠ 

ʠ ʦʙʦʟʥʘʯʠʪʴ % ʚʳʧʦʣʥʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ ʜʣʷ 

ʩʦʪʨʫʜʥʠʢʘ 

 

ʅʝʦʙʭʦʜʠʤ 

ʨʝʛʫʣʷʨʥʳʡ 5 

ʤʠʥʫʪʥʳʡ ʦʪʜʳʭ ʥʘ 

ɼʘ ʥʝʦʙʭʦʜʠʤ ʢʘʞʜʳʡ ʯʘʩ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ  

ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʨʝʛʫʣʷʨʥʦʤ ʦʪʜʳʭʝ  
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ʨʘʙʦʯʝʤ ʤʝʩʪʝ 

ʆʙʝʜʳ ʜʦʣʞʥʳ 

ʦʧʣʘʯʠʚʘʪʴʩʷ 

ʢʦʤʧʘʥʠʝʡ 

ʧʦʣʥʦʩʪʴʶ  

ʯʘʩʪʠʯʥʦ  

ʅʝ ʜʦʣʞʥʳ ʦʧʣʘʯʠʚʘʪʴʩʷ  

ɺʘʰʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ 

  

 

ɺ ʜʘʥʥʦʤ ʦʧʨʦʩʝ ʜʦʣʞʥʳ ʫʯʘʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʘʪʝʛʦʨʠʠ ʨʘʙʦʪʥʠʢʦʚ, ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʘ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ 

ʜʘʥʥʦʛʦ ʦʧʨʦʩʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ. ʇʨʦʮʝʜʫʨʘ ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʩʪʘ, ʛʜʝ ʙʫʜʝʪ ʩʪʦʷʪʴ ʮʠʬʨʘ 1, ʪʦ 

ʠ ʝʩʪʴ, ʝʩʣʠ ʩʦʪʨʫʜʥʠʢ ʧʦʩʪʘʚʠʣ 1 ʥʘ ʥʝʛʘʪʠʚʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʪʦ ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʨʘʟʨʘʙʦʪʘʥʦ ʪʘʢ, ʯʪʦʙʳ ʧʦʪʦʤ ʜʘʥʥʳʡ ʩʦʪʨʫʜʥʠʢ ʫʞʝ ʥʝ ʩʯʠʪʘʣ ʵʪʦʪ ʧʫʥʢʪ ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ, 

ʘ ʪʦʣʴʢʦ ʧʦʟʠʪʠʚʥʳʤ. ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʦʩʪʘʚʣʷʝʪʩʷ ʦʙʱʘʷ ʪʘʙʣʠʮʘ ʥʘ ʢʘʞʜʫʶ 

ʜʦʣʞʥʦʩʪʴ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʪʚʝʪʦʚ ʥʘ ʥʝʛʘʪʠʚʥʳʭ ʦʪʚʝʪʘʭ ʜʦʣʞʥʳ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʤʦʪʠʚʘʮʠʠ. ɸ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɸʥʘʣʠʟ ʬʠʨʤ ʢʦʥʢʫʨʝʥʪʦʚ: ʜʘʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʦʬʠʩʦʤ. ʇʦʟʞʝ ʚʝʩʴ 

ʘʥʘʣʠʟ ʩʚʦʜʠʪʩʷ ʚ ʦʜʥʫ ʪʘʙʣʠʮʫ, ʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʦʙʱʠʝ ʥʝʜʦʩʪʘʪʢʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

 ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʙʘʟʦʚʳʭ ʩʠʩʪʝʤʘʭ ʤʦʪʠʚʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʠʩʪʝʤ ʜʨʫʛʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. 

ʉʨʘʚʥʠʚʘʷ ʢʘʞʜʫʶ ʙʘʟʦʚʫʶ ʩʠʩʪʝʤʫ ʤʦʪʠʚʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʦʡ ʤʦʪʠʚʘʮʠʠ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʩ ʩʠʩʪʝʤʘʤʠ ʤʦʪʠʚʘʮʠʡ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʫʯʠʪʳʚʘʷ ʪʝ ʥʝʜʦʩʪʘʪʢʠ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ.  

ʈʘʩʩʤʦʪʨʠʤ ʪʝʦʨʠʠ ʤʦʪʠʚʘʮʠʠ. 

- ʪʝʦʨʠʷ ʢʥʫʪʘ ʠ ʧʨʷʥʠʢʘ: ʪʝʦʨʠʷ ʦʯʝʥʴ ʧʨʦʩʪʘ, ʝʩʣʠ ʩʦʪʨʫʜʥʠʢ ʥʝ ʚʳʧʦʣʥʷʝʪ ʩʚʦʠ 

ʦʙʷʟʘʥʥʦʩʪʠ, ʝʛʦ ʤʘʪʝʨʠʘʣʴʥʦ ʥʘʢʘʟʳʚʘʶʪ, ʝʩʣʠ ʚʳʧʦʣʥʷʝʪ ï ʧʦʦʱʨʷʶʪ.  

- ʪʝʦʨʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʯʝʣʦʚʝʢʘ: ʊʝʡʣʦʨ ʜʘʝʪ ʧʦʥʷʪʴ ʣʶʙʦʤʫ ʨʘʙʦʪʦʜʘʪʝʣʶ, ʯʪʦ 

ʠʥʪʝʨʝʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʘʥʳ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʨʘʙʦʪʥʠʢʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʦʣʞʝʥ ʙʳʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʘʤʦʪʠʚʠʨʦʚʘʥʥʳʤ ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʨʘʙʦʪʥʠʢ ʜʦʣʞʝʥ ʧʦʣʫʯʘʪʴ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ 

ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʠʣʠ ʧʝʨʝʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

- ʪʝʦʨʠʷ ʄʵʡʦ: ʚ ʩʚʦʝʡ ʪʝʦʨʠʠ ʕ. ʄʵʡʦ ʜʦʢʘʟʘʣ, ʯʪʦ ʢʘʞʜʦʤʫ ʩʦʪʨʫʜʥʠʢʫ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʦʷʥʥʦ ʫʣʫʯʰʘʪʴ ʝʛʦ ʪʨʫʜʦʚʳʝ ʫʩʣʦʚʠʷ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʱʝʥʠʝ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ 

ʢʦʣʣʝʢʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

- ʪʝʦʨʠʷ ʄʘʩʣʦʫ: ʊʝʦʨʠʷ ɸ. ʄʘʩʣʦʫ ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʩ ʩʘʤʳʭ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ 

ʯʝʣʦʚʝʢ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣ ʠ ʯʪʦ ʦʥ ʧʦʟʥʘʣ ʠ ʯʝʛʦ ʜʦʩʪʠʛ. ʕʪʘ ʩʭʝʤʘ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ ʥʘʤ, ʯʪʦ ʚ 
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ʣʶʙʦʡ ʬʠʨʤʝ ʠʣʠ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʭʦʞʘʷ ʩʭʝʤʘ ʵʚʦʣʶʮʠʠ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʦʪ ʩʘʤʳʭ 

ʘʟʦʚ ʜʦ ʩʘʤʦʛʦ ʚʝʨʭʘ. 

- ʪʝʦʨʠʷ ʂ.ɹ. ʄʘʜʩʝʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʢʘʞʜʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʘ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 

ʩʦʮʠʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʪʦ ʝʩʪʴ ʦʙʱʝʥʠʝ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ. 

- ʪʝʦʨʠʷ ʄʘʢ ʂʣʝʣʘʥʜʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʝʣʦʚʝʢʫ, ʨʘʙʦʪʘʶʱʝʤʫ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʫʞʥʘ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚʦ ʚʣʘʩʪʠ, ʧʨʠʯʘʩʪʥʦʩʪʠ ʠ ʫʩʧʝʭʘ. 

- ʪʝʦʨʠʷ ɻʝʨʮʙʝʨʛʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʘʞʜʦʤʫ ʨʘʙʦʪʥʠʢʫ ʥʝʦʙʭʦʜʠʤ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

(ʫʜʦʙʥʳʡ ʨʘʙʦʯʠʡ ʛʨʘʬʠʢ, ʩʦʮʠʘʣʴʥʳʡ ʧʘʢʝʪ, ʜʦʩʪʦʡʥʘʷ ʚʳʧʣʘʪʘ ʟʘ ʪʨʫʜé) 

- ʪʝʦʨʠʷ ɸʣʴʜʝʨʬʝʨʘ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʥʦʡ ʪʝʦʨʠʝʡ ʄʘʩʣʦʫ ʪʘʢ ʢʘʢ ʦʥ ʚʳʜʝʣʷʝʪ ʚʩʝʛʦ 3 

ʧʦʪʨʝʙʥʦʩʪʠ ʚʤʝʩʪʦ 5: ʧʦʪʨʝʙʥʦʩʪʴ ʨʦʩʪʘ, ʩʚʷʟʠ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʵʪʦ ʝʩʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʪʨʝʙʥʦʩʪʴ ʩʚʷʟʠ ï ʵʪʦ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʙʱʝʥʠʠ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ. ʇʦʪʨʝʙʥʦʩʪʴ ʨʦʩʪʘ ï ʵʪʦ ʢʘʨʴʝʨʥʳʡ ʨʦʪ ʩʦʪʨʫʜʥʠʢʘ 

ʩʪʨʝʤʣʝʥʠʝ ʢ ʧʦʟʥʘʥʠʶ.  

ʊʝʧʝʨʴ, ʧʨʠʥʷʚ ʚʦ ʚʥʠʤʘʥʠʝ, ʚʩʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʥʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʘ ʪʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʤʦʪʠʚʘʮʠʠ.  

ʏʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʤʦʪʠʚʘʮʠʠ ʚ ʜʝʡʩʪʚʠʠ ʝʝ ʧʦʩʪʝʧʝʥʥʦ ʚʥʝʜʨʷʶʪ ʥʘ 

ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʤʘʛʘʟʠʥʘ. ʇʦʵʪʘʧʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʩʢʣʶʯʘʝʪ ʧʦʣʥʳʡ ʧʝʨʝʩʤʦʪʨ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʤʦʪʠʚʘʮʠʠ. ʅʦʚʫʶ ʩʠʩʪʝʤʫ ʨʫʢʦʚʦʜʩʪʚʦ ʪʝʩʪʠʨʫʝʪ ʚ ʩʚʦʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʘʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʤʦʞʝʪ ʜʣʠʪʴʩʷ ʙʦʣʝʝ ʧʦʣʫ ʛʦʜʘ. ʅʦ ʧʨʠ ʵʪʦʤ, ʚʥʝʜʨʷʷ ʥʦʚʫʶ ʩʠʩʪʝʤʫ, ʦʥʘ ʤʦʞʝʪ ʥʝ ʧʨʠʞʠʪʴʩʷ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʪʦʣʴʢʦ ʧʦʵʪʦʤʫ ʝʝ ʚʥʝʜʨʷʶʪ ʧʦʵʪʘʧʥʦ, ʠ ʩʤʦʪʨʷʪ ʥʘ ʨʝʟʫʣʴʪʘʪ ʚʥʝʜʨʝʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 65% ʩʦʪʨʫʜʥʠʢʦʚ ʥʝ ʜʦʚʦʣʴʥʳ ʫʨʦʚʥʝʤ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, 58% ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʪʨʫʜʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʠ ʥʝʫʜʦʙʥʳʡ ʛʨʘʬʠʢ ʨʘʙʦʪʳ, 70% 

ʥʘʧʠʩʘʣʠ, ʯʪʦ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠ ʩʣʦʞʥʦʡ, 45% ʥʘ ʧʣʦʭʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ, 70% ʥʘ ʧʣʦʭʦ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʩʠʩʪʝʤʫ ʧʨʝʤʠʨʦʚʘʥʠʷ, 58% ʥʘ ʧʣʦʭʦ 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʩʦʮʠʘʣʴʥʫʶ ʩʬʝʨʫ ʚ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʂʦʤʧʘʥʠʷ ʨʘʟʨʘʙʦʪʘʣʘ ʥʦʚʫʶ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦʜʥʷʣʘʩʴ 

ʥʘ 5%, ʘ ʪʘʢʞʝ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʟʘ ʩʪʘʞ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ ʚ 

ʢʦʤʧʘʥʠʠ, ʘ ʢʦʥʢʨʝʪʥʦ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʩʦʪʨʫʜʥʠʢʘ ʚ ʪʝʯʝʥʠʝ 6 ʣʝʪ. 

ʈʘʟ ʚ ʧʦʣ ï ʛʦʜʘ ʧʦʚʳʰʝʥʠʝ ʩʪʘʚʢʠ ʥʘ 850 ʨʫʙʣʝʡ, ʵʪʦ ʤʝʨʦʧʨʠʷʪʠʝ ʟʘʤʝʪʥʦ ʧʨʦʩʪʠʤʫʣʠʨʦʚʘʣʦ 

ʩʦʪʨʫʜʥʠʢʦʚ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʢʦʤʧʘʥʠʠ. ɺ ʩʪʘʨʦʡ ʩʠʩʪʝʤʝ ʤʦʪʠʚʘʮʠʠ ʩʦʪʨʫʜʥʠʢʫ 

ʚʳʧʣʘʯʠʚʘʣʘʩʴ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʪʘʚʢʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʚ ʪʝʯʝʥʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. ʉʦʪʨʫʜʥʠʢʠ ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʨʘʟʥʳʝ ʩʤʝʥʳ ʚ ʪʝʯʝʥʠʠ ʨʘʙʦʯʝʡ ʥʝʜʝʣʠ, ʢʦʤʧʘʥʠʷ 
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ʩʜʝʣʘʣʘ ʦʜʠʥʘʢʦʚʳʝ ʩʤʝʥʳ ʜʣʷ ʩʦʪʨʫʜʥʠʢʘ, ʪʦ ʝʩʪʴ ʚʝʯʝʨʥʷʷ ʩʤʝʥʘ ʚʩʶ ʥʝʜʝʣʶ ʠʣʠ ʫʪʨʝʥʥʷʷ. 

ʈʘʥʝʝ ʩʦʪʨʫʜʥʠʢʘʤ ʩʪʘʚʠʣʠ ʩʤʝʥʳ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʧʦʞʝʣʘʥʠʡ ʠ ʚ ʪʝʯʝʥʠʠ ʥʝʜʝʣʠ ʫ 

ʩʦʪʨʫʜʥʠʢʘ ʤʦʛʣʦ ʙʳʪʴ 2 ʫʪʨʝʥʥʠʝ ʩʤʝʥʳ, ʘ ʦʩʪʘʣʴʥʳʝ ʚʝʯʝʨʥʠʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʢʦʪʦʨʳʝ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩʦʪʨʫʜʥʠʢʘʤ ʧʨʠʭʦʜʠʣʦʩʴ ʠʣʠ ʦʪʢʣʘʜʳʚʘʪʴ, ʠʣʠ ʧʝʨʝʥʦʩʠʪʴ ʥʘ 

ʜʨʫʛʠʝ ʜʥʠ. ʂʦʤʧʘʥʠʷ ʧʦʩʦʚʝʪʦʚʘʣʘ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʙʳʪʴ ʚʥʠʤʘʪʝʣʴʥʝʝ ʢ ʩʚʦʠʤ ʧʦʜʯʠʥʝʥʥʳʤ, ʘ 

ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʥʠʥʛʠ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ. ɺ ʧʨʝʞʥʠʝ ʚʨʝʤʝʥʘ ʩʦʪʨʫʜʥʠʢʠ 

ʪʦʣʴʢʦ ʧʦʣʫʯʘʣʠ ʟʘʜʘʥʠʷ ʦʪ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʙʝʟ ʦʙʩʫʞʜʝʥʠʷ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʨʘʙʦʪʝ. 

ʉʪʘʨʘʷ ʩʠʩʪʝʤʘ ʧʨʝʤʠʨʦʚʘʥʠʷ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʢʦʣʣʝʢʪʠʚʥʫʶ ʩʦʟʥʘʪʝʣʴʥʦʩʪʴ, ʢʦʤʧʘʥʠʷ 

ʩʜʝʣʘʣʘ ʥʦʚʫʶ ʩʠʩʪʝʤʫ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʯʘʩʪʴ KPI ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʘʣʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʜʣʷ 

ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, ʘ ʯʘʩʪʴ ʦʩʪʘʣʘʩʴ ʪʘʢʞʝ ʢʦʣʣʝʢʪʠʚʥʦʡ. ʇʨʠʤʝʨʦʤ ʜʘʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʪʘʙʣʠʮʳ 1 ʠ 2. 

ʊʘʙʣʠʮʘ 2. KPI ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʨʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ ʧʨʦʜʘʚʮʘ ï ʢʦʥʩʫʣʴʪʘʥʪʘ  

ʂʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʋʜʝʣʴʥʳʡ 

ʚʝʩ 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

% ʦʪ ʧʨʝʤʠʠ 
ʆʙʲʝʤ ʧʨʝʤʠʠ ʚ % 

1 ɺʳʧʦʣʥʝʥʠʝ ʧʣʘʥʘ 

ʧʨʦʜʘʞ ʤʘʛʘʟʠʥʘ 

(ʨʦʟʥʠʮʘ+ʦʧʪ) 

25,0% 7,5% 95%< of RP 100%< 

of RP 

105% of RP 

2,50% 5,00% 7,5% 

2 ɺʳʧʦʣʥʝʥʠʝ ʧʣʘʥʘ 

ʧʨʦʜʘʞ ʧʦ ʦʪʜʝʣʫ 

(ʨʦʟʥʠʮʘ) 

35,0% 10,5% 95%< of RP 100%< 

of RP 

105%  

of RP 

3,50% 7,00% 10,5% 

3 ʉʨʝʜʥʠʡ ʯʝʢ  15,0% 4,5% S<1400 SC<1600 SC>1600 

3,5% 4,0% 4,5% 

4 ʊʦʯʥʦʩʪʴ ɸʍ 

ʇʦ ʦʪʜʝʣʫ 

15,0% 4,5% 95%< 97%< 99%< 

1,5% 3,0% 4,5% 

5 ɻʦʜʦʚʳʝ ʧʦʪʝʨʠ ʦʪʜʝʣʘ 10,0% 3,0% 105% of RP RP 95% Of RP 

1,0% 2,0% 3,0% 

 

ʊʘʙʣʠʮʘ 3. ʅʦʚʳʝ KPI ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʘʚʮʘ ï ʢʦʥʩʫʣʴʪʘʥʪʘ.  

ʂʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʋʜʝʣʴʥʳʡ 

ʚʝʩ 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

% ʦʪ ʧʨʝʤʠʠ 
ʆʙʲʝʤ ʧʨʝʤʠʠ ʚ % 

1 ɺʳʧʦʣʥʝʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ 

ʧʨʦʜʘʞ  

45,0% 9,0% 95%< 

of RP 

100%< of 

RP 

105% of 

RP 

6.0% 7.5% 9.0% 

2 ʉʨʝʜʥʠʡ ʯʝʢ ʧʦ ʧʨʦʜʘʞʘʤ 

 ʚ ʤʘʛʘʟʠʥʝ 

20,0% 4,5% S<1400 SC<1600 SC>1600 

3,5% 4,0% 4,5% 

3 ʊʦʯʥʦʩʪʴ ɸʍ 

ʇʦ ʦʪʜʝʣʫ 

20,0% 4,5% 95%< 97%< 99%< 

1,5% 3,0% 4,5% 

4 ɻʦʜʦʚʳʝ ʧʦʪʝʨʠ ʦʪʜʝʣʘ 15,0% 3,0% 105% 

of RP 

RP 95% 

Of RP 

1,0% 2,0% 3,0% 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʦʮʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʨʘʙʦʪʝ ʩʦʪʨʫʜʥʠʢʦʚ ʜʘʥʥʦʡ ʢʦʤʧʘʥʠʠ, ʪʦ ʙʳʣʠ 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʢʦʤʥʘʪʳ ʦʪʜʳʭʘ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʧʨʠʷʪʥʦʡ ʙʝʩʝʜʳ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʦʩʫʛʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʪʨʫʜʥʠʢʘʤ, ʢʦʪʦʨʳʝ ʧʨʦʨʘʙʦʪʘʣʠ ʚ ʢʦʤʧʘʥʠʠ ʙʦʣʝʝ 

ʦʜʥʦʛʦ ʛʦʜʘ ʜʘʣʠ ʙʝʩʧʣʘʪʥʳʡ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ɼʄʉ ʠ ʬʠʪʥʝʩ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʩʪʠʤʫʣʠʨʦʚʘʣʦ 

ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʭʦʨʦʰʫʶ ʨʘʙʦʪʫ. ɺʩʝ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʦ ʢʦʤʧʘʥʠʠ ʚʚʦʜʠʣʦ ʚ 

ʪʝʯʝʥʠʝ 8 ʤʝʩʷʮʝʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʘʥʠʷ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʧʨʦʜʘʞʝʡ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʟʨʘʙʦʪʘʣʘ 

ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʤʦʪʠʚʘʮʠʠ ʩ ʠʶʣʷ 2017 ʛʦʜʘ. ʈʝʟʫʣʴʪʘʪ ʚ ʚʠʜʝ ʨʦʩʪʘ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʥʘ ʛʨʘʬʠʢʝ (ʨʠʩ. 1).  

 

ʈʠʩʫʥʦʢ 1. ɻʨʘʬʠʢ ʨʦʩʪʘ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʢʦʤʧʘʥʠʠ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ. 

ɼʘʥʥʘʷ ʢʦʤʧʘʥʠʷ ʦʯʝʥʴ ʠʟʚʝʩʪʥʘ ʢʘʢ ʚ ʄʦʩʢʚʝ ʪʘʢ ʠ ʚ ʉʘʥʢʪ ï ʇʝʪʝʨʙʫʨʛʝ, ʘ ʪʘʢʞʝ ʦʥʘ 

ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʥʘ ʨʳʥʢʝ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʪʠʚʘʮʠʠ ʧʦʟʚʦʣʠʪ ʫʧʨʦʯʠʪʴ ʝʝ 

ʣʠʜʝʨʩʪʚʦ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʳʥʢʘʭ ʠ ʧʨʦʜʦʣʞʠʪʴ ʵʢʩʧʘʥʩʠʶ ʚ ʨʝʛʠʦʥʘʭ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʩʜʝʣʘʝʤ ʥʝʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ: 

- ʉʦʪʨʫʜʥʠʢʠ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʫʞʜʘʶʪʩʷ ʚ ʤʘʪʝʨʠʘʣʴʥʦʤ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʦʤ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ, ʭʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʥʝʤʘʪʝʨʠʘʣʴʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʣʫʞʘʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʧʨʠʟʥʘʥʠʠ, ʩʚʷʟʠ, ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ, ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʘʭ, ʘ ʪʘʢʞʝ ʚ 

ʫʣʫʯʰʝʥʠʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ; 

- ɺ ʥʝʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʢ ʩʦʮʠʘʣʴʥʦʤʫ ʧʘʢʝʪʫ ʩʦʪʨʫʜʥʠʢʘʤ ʜʘʝʪʩʷ ʙʝʩʧʣʘʪʥʦʝ ʧʠʪʘʥʠʝ 

ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ, ɼʄʉ ʠ ʬʠʪʥʝʩ, ʘ ʪʘʢʞʝ ʩʢʠʜʦʯʥʘʷ ʢʘʨʪʘ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʪʦʚʘʨʦʚ; 

- ʂʦʤʥʘʪʘ ʦʪʜʳʭʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʠʤʝʨʦʚ ʩʦʮʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ 

ʜʘʥʥʦʡ ʢʦʤʧʘʥʠʠ; 
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- ʆʧʠʨʘʷʩʴ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʤʦʪʠʚʘʮʠʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʦʨʠʝʥʪʠʨʫʶʱʠʝ ʠʭ ʥʘ ʭʦʨʦʰʫʶ ʨʘʙʦʪʫ, ʣʶʙʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʩʚʦʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ; 

- ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʩʧʝʮʠʬʠʢʠ ʤʦʪʠʚʘʮʠʦʥʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʩʠʩʪʝʤʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ 

ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʦʢʘʟʘʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ ʧʨʠʚʝʣʠ ʢ ʨʦʩʪʫ ʧʨʠʙʳʣʠ. 

- ʅʘʧʨʘʚʣʝʥʠʝʤ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝʜʝʥʠʷ 

ʩʦʪʨʫʜʥʠʢʦʚ ʜʨʫʛʠʭ ʤʘʛʘʟʠʥʦʚ ʨʦʟʥʠʯʥʦʡ ʩʝʪʠ ʠ ʘʜʘʧʪʘʮʠʷ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ ʧʦʜ ʩʧʝʮʠʬʠʢʫ 

ʢʘʞʜʦʛʦ ʤʘʛʘʟʠʥʘ.  
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ʅʘ ʨʝʡʪʠʥʛʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʦʭʦʜʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʚʩʝ 

ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʧʘʥʠʠ ʧʘʝʚʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʬʦʥʜʦʚ; ʥʘ ʥʠʭ ʚʩʸ ʯʘʱʝ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʠ 

ʢʣʠʝʥʪʳ ʧʘʝʚʳʭ ʬʦʥʜʦʚ, ʧʣʘʥʠʨʫʶʱʠʝ ʩʚʦʠ ʚʣʦʞʝʥʠʷ ʠ ʨʝʰʘʶʱʠʝ, ʢʘʢʦʡ ʬʦʥʜ ʥʘʠʣʫʯʰʠʤ 

ʦʙʨʘʟʦʤ ʦʪʚʝʯʘʝʪ ʠʭ ʟʘʜʘʯʘʤ, ʢʘʢʦʤʫ ʠʟ ʥʠʭ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʘʥʘʣʠʟ ʨʝʡʪʠʥʛʦʚ ʧʘʝʚʳʭ ʬʦʥʜʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʜʦʭʦʜʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ 

ʧʘʡʱʠʢʘʤ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʝʞʝʛʦʜʥʦʡ "ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ" ʧʘʝʚʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʬʦʥʜʦʚ. 
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SOLUTION OF THE SEARCHING FOR ANNUAL "PERFORMANCE" OF MUTUAL FUNDS 

PROBLEM  
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All management companies pay attention on the rankings with a traditional indicator of 

profitability of investments; clients of mutual funds who are planning their investments and deciding 

which fund best suits their tasks, which one to give preference, are increasingly targeting them as well. 

The analysis of the mutual fundsô ranking on the indicator of profitability of investments which is 

considered in the article can be useful to shareholders in solving the problem of searching for the annual 

"productivity" of mutual funds. 

Keywords: Russia, mutual fund, productivity, profitability, ranking, investment, placement 

market. 

 

ɺʚʝʜʝʥʠʝ 

ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʢʦʣʣʝʢʪʠʚʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʙʫʨʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʛʦʜʥʷ 

ʠʥʜʫʩʪʨʠʷ ʧʘʝʚʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʬʦʥʜʦʚ (ʇʀʌʦʚ) ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ. ɺ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʝʡʩʪʚʫʶʪ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʬʦʥʜʳ ʪʨʸʭ ʪʠʧʦʚ: ʦʪʢʨʳʪʳʝ, 

ʠʥʪʝʨʚʘʣʴʥʳʝ, ʟʘʢʨʳʪʳʝ. [3] ʂʨʦʤʝ ʪʦʛʦ, ʫʯʠʪʳʚʘʷ ʦʙʲʝʢʪʳ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʚʳʙʨʘʥʥʫʶ 
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ʩʪʨʘʪʝʛʠʶ ʠʥʚʝʩʪʠʮʠʡ, - ʵʪʦ ʬʦʥʜʳ ʘʢʮʠʡ, ʬʦʥʜʳ ʦʙʣʠʛʘʮʠʡ, ʬʦʥʜʳ ʩʤʝʰʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, 

ʠʥʜʝʢʩʥʳʝ ʬʦʥʜʳ, ʬʦʥʜʳ ʜʝʥʝʞʥʦʛʦ ʨʳʥʢʘ, ʬʦʥʜʳ ʬʦʥʜʦʚ, ʬʦʥʜʳ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʨʝʥʪʥʳʝ 

ʬʦʥʜʳ, ʠʧʦʪʝʯʥʳʝ ʬʦʥʜʳ, ʬʦʥʜʳ ʦʩʦʙʦ ʨʠʩʢʦʚʳʭ (ʚʝʥʯʫʨʥʳʭ) ʠʥʚʝʩʪʠʮʠʡ, ʬʦʥʜʳ ʧʨʷʤʳʭ 

ʠʥʚʝʩʪʠʮʠʡ, ʢʨʝʜʠʪʥʳʝ ʬʦʥʜʳ, ʬʦʥʜʳ ʪʦʚʘʨʥʦʛʦ ʨʳʥʢʘ, ʭʝʜʞ-ʬʦʥʜʳ, ʬʦʥʜʳ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ 

ʮʝʥʥʦʩʪʝʡ, ʬʦʥʜʳ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʂ ʥʦʚʳʤ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ ʇʀʌʦʚ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʬʦʥʜʳ ʘʢʮʠʡ ʢʦʤʧʘʥʠʡ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʯʘʩʪʠʝʤ, ʠʥʜʝʢʩʥʳʝ ʬʦʥʜʳ ʥʘ ʠʥʜʝʢʩ ʈʊʉ, 

ʠʥʜʝʢʩʥʳʝ ʬʦʥʜʳ ʦʙʣʠʛʘʮʠʡ ʠ ʜʨ. [2] ʉʝʛʦʜʥʷ ʩ ʧʘʷʤʠ ʧʘʝʚʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʬʦʥʜʦʚ ʚʦʟʤʦʞʥʦ 

ʨʘʙʦʪʘʪʴ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. ʀ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʧʳʪʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʩʝʢʪʦʨʘ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ʝʱʸ ʜʘʣʝʢʦ ʥʝ ʠʩʯʝʨʧʘʥ. 

ʏʪʦ ʞʝ ʪʘʢʦʝ ʇʀʌ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʦʥ ʧʨʝʜʣʘʛʘʝʪ ʧʘʡʱʠʢʘʤ? 

ʇʘʝʚʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʬʦʥʜ - ʵʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʧʘʡʱʠʢʘʤ ʩʦʭʨʘʥʷʪʴ ʠ ʧʨʠʫʤʥʦʞʘʪʴ ʩʚʦʠ ʩʙʝʨʝʞʝʥʠʷ. [2] ʉʨʝʜʩʪʚʘ ʧʘʡʱʠʢʦʚ 

ʧʝʨʝʜʘʶʪʩʷ ʚ ʜʦʚʝʨʠʪʝʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʫʧʨʘʚʣʷʶʱʝʡ ʢʦʤʧʘʥʠʠ. ɺʢʣʘʜʳʚʘʷ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʚ 

ʧʘʝʚʳʝ ʬʦʥʜʳ, ʠʥʚʝʩʪʦʨʳ ʟʘʢʣʶʯʘʶʪ ʩ ʫʧʨʘʚʣʷʶʱʝʡ ʢʦʤʧʘʥʠʝʡ ʜʦʛʦʚʦʨ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʪʘʥʦʚʷʪʩʷ ʚʣʘʜʝʣʴʮʘʤʠ ʥʝʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʸʚ. ʉʘʤ ʇʀʌ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʦʤ 

ʥʝ ʷʚʣʷʝʪʩʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʨʪʬʝʣʴ, ʪ.ʝ. ʥʘʙʦʨ ʘʢʪʠʚʦʚ (ʘʢʮʠʡ, 

ʦʙʣʠʛʘʮʠʡ), ʢʫʧʣʝʥʥʳʭ ʥʘ ʩʨʝʜʩʪʚʘ ʧʘʡʱʠʢʦʚ ʫʧʨʘʚʣʷʶʱʠʤʠ. ʇʨʠ ʵʪʦʤ ʘʢʪʠʚʳ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʚ 

ʧʘʝʚʳʝ ʬʦʥʜʳ, ʦʩʪʘʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʧʘʡʱʠʢʦʚ. [3] ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʧʘʝʚʳʭ ʬʦʥʜʦʚ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʜʦʩʪʫʧʥʦʩʪʴ, ʥʝʙʦʣʴʰʠʝ ʠʟʜʝʨʞʢʠ (ʫʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ ʟʘ ʩʚʦʠ ʫʩʣʫʛʠ ʙʝʨʸʪ 

ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʦʪ ʦʙʲʸʤʘ ʠʥʚʝʩʪʠʮʠʡ), ʵʢʦʥʦʤʠʶ ʚʨʝʤʝʥʠ (ʠʥʚʝʩʪʦʨʫ ʥʝ ʧʨʠʭʦʜʠʪʩʷ 

ʫʧʨʘʚʣʷʪʴ ʢʘʧʠʪʘʣʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʘʥʘʣʠʟ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ), 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ (ʢʘʧʠʪʘʣʦʤ ʫʧʨʘʚʣʷʶʪ ʦʧʳʪʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ). ʂʨʦʤʝ ʪʦʛʦ, 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʘʝʚʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʬʦʥʜʦʚ ʞʸʩʪʢʦ ʨʝʛʫʣʠʨʫʝʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. ʅʦ ʚʩʸ ʞʝ 

ʠʤʝʥʥʦ ʜʦʭʦʜʥʦʩʪʴ ʇʀʌʦʚ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʧʘʡʱʠʢʦʚ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. ʂʘʞʜʳʡ ʧʘʡʱʠʢ 

ʭʦʯʝʪ ʥʘʡʪʠ ʪʘʢʦʡ ʬʦʥʜ, ʢʦʪʦʨʳʡ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʫʧʨʘʚʣʝʥʠʷ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʦʧʨʦʩʘ ʦʙ ʠʥʚʝʩʪʠʨʦʚʘʥʠʠ ʚ ʨʦʩʩʠʡʩʢʠʝ ʇʀʌʳ ʠ ʦʧʨʝʜʝʣʠʣʘ ʥʘʧʠʩʘʥʠʝ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ. 

ʇʦʠʩʢ ʝʞʝʛʦʜʥʦʡ çʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠè ʇʀʌʦʚ 

ɼʦʭʦʜʥʦʩʪʴ ʠ ʨʠʩʢ ʬʦʥʜʘ - ʵʪʦ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʘʯʝʩʪʚʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʘʝʚʳʤ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʬʦʥʜʦʤ. ʅʦ, ʢʦʥʝʯʥʦ ʞʝ, ʠʥʚʝʩʪʦʨʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʠʥʪʝʨʝʩʫʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʦʭʦʜ ʥʘ ʠʥʚʝʩʪʠʮʠʠ, ʘ ʥʘ ʨʠʩʢ ʬʦʥʜʘ ʧʨʠ ʵʪʦʤ ʦʥʠ ʯʘʩʪʦ ʥʝ ʦʙʨʘʱʘʶʪ 

ʚʥʠʤʘʥʠʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʘʛʣʷʜʥʫʶ ʢʘʨʪʠʥʫ ʝʞʝʛʦʜʥʦʡ "ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ" 

ʇʀʌʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʡʪʠʥʛʠ ʧʘʝʚʳʭ ʬʦʥʜʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

ʜʦʭʦʜʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ. 
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ɼʦʭʦʜʥʦʩʪʴ ʬʦʥʜʘ - ʵʪʦ ʧʨʦʮʝʥʪʥʦʝ ʚʳʨʘʞʝʥʠʝ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʩʪʦʠʤʦʩʪʴʶ ʧʘʷ ʬʦʥʜʘ ʥʘ 

ʥʘʯʘʣʦ ʠ ʥʘ ʢʦʥʝʮ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ. [1] ʂʘʢ ʠʟʚʝʩʪʥʦ, ʢʘʢʘʷ-ʣʠʙʦ ʜʦʭʦʜʥʦʩʪʴ ʬʦʥʜʘ 

ʥʠʢʝʤ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ. ʕʪʦ ʠʥʚʝʩʪʠʮʠʠ, ʧʦʵʪʦʤʫ ʜʦʭʦʜ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʛʣʘʚʥʳʡ 

ʠʟ ʢʦʪʦʨʳʭ - çʧʦʛʦʜʘè ʥʘ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʘʭ. ɼʦʭʦʜʥʦʩʪʴ ʬʦʥʜʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʲʶʥʢʪʫʨʳ ʥʘ 

ʨʳʥʢʝ ʮʝʥʥʳʭ ʙʫʤʘʛ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʫʧʨʘʚʣʷʶʱʝʛʦ ʬʦʥʜʦʤ, ʝʛʦ ʫʤʝʥʠʷ ʧʦʣʫʯʘʪʴ ʤʘʢʩʠʤʫʤ 

ʧʨʠʙʳʣʠ ʧʨʠ ʨʦʩʪʝ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ ʠ ʩʦʭʨʘʥʷʪʴ ʢʘʧʠʪʘʣ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʠʪʫʘʮʠʠ. ɹʦʣʝʝ 

ʪʦʛʦ, ʫ ʬʦʥʜʘ ʜʘʞʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʠʪʴ ʜʦʭʦʜʥʦʩʪʴ ʟʘʨʘʥʝʝ, ʧʦʩʢʦʣʴʢʫ ʧʘʡʱʠʢʠ ʧʦʣʫʯʘʪ 

ʨʦʚʥʦ ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʧʨʠʥʝʩʫʪ ʠʥʚʝʩʪʠʮʠʠ ʚ ʮʝʥʥʳʝ ʙʫʤʘʛʠ, ʥʘ ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥ ʜʘʥʥʳʡ 

ʇʀʌ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʧʘʷ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʪ.ʝ. ʫʩʪʦʡʯʠʚʘʷ ʜʦʭʦʜʥʦʩʪʴ, 

- ʵʪʦ ʦʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʫʩʧʝʰʥʦʩʪʠ ʨʘʙʦʪʳ, ʘ, ʟʥʘʯʠʪ, ʠ ʪʦ, ʯʪʦ ʥʘʩ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʦʣʞʥʦ 

ʠʥʪʝʨʝʩʦʚʘʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. ʅʦ, ʠʩʧʦʣʴʟʫʷ ʢʦʨʦʪʢʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ, ʪʨʫʜʥʦ ʚʳʜʝʣʠʪʴ 

ʣʠʜʝʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʬʦʥʜʳ ʧʦʩʪʦʷʥʥʦ ʯʝʨʝʜʫʶʪʩʷ, ʦʙʛʦʥʷʷ ʜʨʫʛ ʜʨʫʛʘ ʧʦ ʧʨʠʨʦʩʪʫ ʩʪʦʠʤʦʩʪʠ ʧʘʷ. 

ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʨʝʡʪʠʥʛʠ ʧʘʝʚʳʭ ʬʦʥʜʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʜʦʭʦʜʥʦʩʪʠ 

ʠʥʚʝʩʪʠʮʠʡ ʟʘ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2017 ʛʦʜʳ. ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʦʭʦʜʥʦʩʪʴ ʬʦʥʜʘ, ʠʤʝʚʰʘʷ ʤʝʩʪʦ 

ʚ ʧʨʦʰʣʦʤ, ʥʝ ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʠʝʡ ʜʦʭʦʜʥʦʩʪʠ ʚ ʙʫʜʫʱʝʤ, ʥʦ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʜʦʭʦʜʥʦʩʪʠ ʬʦʥʜʦʚ ʨʘʟʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʧʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ 

ʫʧʨʘʚʣʝʥʠʝ ʦʜʥʠʤ ʬʦʥʜʦʤ ʥʘ ʬʦʥʝ ʜʨʫʛʠʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʬʦʥʜʳ ʠʥʚʝʩʪʠʨʫʶʪ ʚ ʨʘʟʥʳʝ ʚʠʜʳ ʘʢʪʠʚʦʚ, ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ ʩʨʘʚʥʠʚʘʪʴ 

ʧʨʠʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʠʭ ʧʘʸʚ. ʀ ʜʦʭʦʜʥʦʩʪʴ, ʠ ʨʠʩʢ ʬʦʥʜʦʚ ʘʢʮʠʡ ʠ ʬʦʥʜʦʚ ʦʙʣʠʛʘʮʠʡ ʚʩʝʛʜʘ ʙʫʜʫʪ 

ʨʘʟʣʠʯʥʳ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʦ ʩʘʤʦʡ ʩʫʱʥʦʩʪʴʶ ʵʪʠʭ ʮʝʥʥʳʭ ʙʫʤʘʛ. ʇʦʵʪʦʤʫ ʬʦʥʜʳ ʦʙʣʠʛʘʮʠʡ 

ʩʨʘʚʥʠʤ ʩ ʬʦʥʜʘʤʠ ʦʙʣʠʛʘʮʠʡ, ʬʦʥʜʳ ʩʤʝʰʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ - ʩ ʬʦʥʜʘʤʠ ʩʤʝʰʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ. 

ʇʨʦʚʝʨʠʤ, ʫʜʘʚʘʣʦʩʴ ʣʠ ʙʳʚʰʠʤ ʣʠʜʝʨʘʤ ʧʦ ʜʦʭʦʜʥʦʩʪʠ ʚʥʦʚʴ ʚʭʦʜʠʪʴ ʚ ʯʠʩʣʦ ʥʘʠʙʦʣʝʝ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʬʦʥʜʦʚ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ. 

ɺʳʰʝʩʢʘʟʘʥʥʦʝ ʧʨʝʜʩʪʘʚʠʤ ʥʘ ʧʨʠʤʝʨʝ ʨʝʡʪʠʥʛʦʚ ʜʦʭʦʜʥʦʩʪʠ ʚʩʝʭ ʬʦʥʜʦʚ ʦʙʣʠʛʘʮʠʡ ʧʦ 

ʛʦʜʘʤ ʩ 2014 ʧʦ 2017 ʛʦʜʳ. 

ɺ ʢʘʞʜʦʤ ʨʝʡʪʠʥʛʝ ʦʪʤʝʪʠʤ ʩʝʨʳʤ ʬʦʥʦʤ ʪʝ ʬʦʥʜʳ, ʢʦʪʦʨʳʝ ʧʦʧʘʣʠ ʚ ʜʝʩʷʪʢʫ ʣʫʯʰʠʭ. 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ ʠʭ ʣʠʜʝʨʘʤʠ ʧʦ ʜʦʭʦʜʥʦʩʪʠ. ɺʩʝ ʨʝʡʪʠʥʛʠ ʦʙʲʝʜʠʥʠʤ ʚ ʦʙʱʫʶ ʪʘʙʣ. 1. 

 

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

çʊɽʆʈʀʗ. ʇʈɸʂʊʀʂɸ. ʀʅʅʆɺɸʎʀʀè 
ʉɽʅʊʗɹʈʔ 2018 

ʆʈɻɸʅʀɿɸʎʀʗ ʀ ʋʇʈɸɺʃɽʅʀɽ 
 

 
45 

ʊʘʙʣʠʮʘ - 1 ʈʝʡʪʠʥʛʠ ʬʦʥʜʦʚ ʦʙʣʠʛʘʮʠʡ ʧʦ ʛʦʜʘʤ 

ʇʀʌ 
ʄʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʜʦʭʦʜʥʦʩʪʠ 

2014 ʛ. 2015 ʛ. 2016 ʛ. 2017 ʛ. 

ʈʝʟʝʨʚʥʳʡ. ɺʘʣʶʪʥʳʝ ʠʥʚʝʩʪʠʮʠʠ** 1 5 65 67 

ʊʂɹ ʀʥʚʝʩʪʤʝʥʪ ʇʘʨʪʥʝʨʩ ï ʌʦʥʜ ʚʘʣʶʪʥʳʭ ʦʙʣʠʛʘʮʠʡ** 2 8 59 65 

ʉʙʝʨʙʘʥʢ - ɽʚʨʦʦʙʣʠʛʘʮʠʠ** 3 7 52 62 

ɺʊɹ-ʌʦʥʜ ɽʚʨʦʦʙʣʠʛʘʮʠʡ** 4 2 53 63 

ɻʘʟʧʨʦʤʙʘʥʢ ï ɺʘʣʶʪʥʳʝ ʦʙʣʠʛʘʮʠʠ** 5 6 62 61 

ɸʣʴʬʘ-ʂʘʧʠʪʘʣ ɽʚʨʦʦʙʣʠʛʘʮʠʠ** 6 10 57 68 

ʌʦʥʜ ɽʚʨʦʦʙʣʠʛʘʮʠʡ** 7 1 60 70 

ʋʈɸʃʉʀɹ ɽʚʨʦʦʙʣʠʛʘʮʠʠ 8 46 56 58 

ɻʝʨʬʠʥ-ʬʦʥʜ ʦʙʣʠʛʘʮʠʡ 9 60 37 40 

ʆʪʢʨʳʪʠʝ ï ɽʚʨʦʦʙʣʠʛʘʮʠʠ 10 13 54 69 

ʈʉʍɹ ð ɺʘʣʶʪʥʳʝ ʦʙʣʠʛʘʮʠʠ - 3 61 66 

ʀʥʛʦʩʩʪʨʘʭ ʝʚʨʦʦʙʣʠʛʘʮʠʠ 11 4 55 59 

ɸʨʠʢʘʧʠʪʘʣ ï ʏʠʩʪʳʝ ʜʝʥʴʛʠ 68 9 41 52 

ʈɽɻʀʆʅ ʌʦʥʜ ʦʙʣʠʛʘʮʠʡ* 13 12 1 15 

ʉʙʝʨʙʘʥʢ - ʬʦʥʜ ʨʠʩʢʦʚʘʥʥʳʭ ʦʙʣʠʛʘʮʠʡ** 64 17 2 7 

ʊʌɻ - ʈʫʙʣʝʚʳʝ ʦʙʣʠʛʘʮʠʠ* 17 21 3 12 

ʄʝʪʨʦʧʦʣʴ ɿʝʚʩ 44 56 4 43 

ɻʣʦʙʘʣ ʂʘʧʠʪʘʣ ï ʆʙʣʠʛʘʮʠʠ 25 19 5 49 

ɸʨʩʘʛʝʨʘ ï ʬʦʥʜ ʦʙʣʠʛʘʮʠʡ ʂʈ 1.55* - 22 6 14 

ʄʘʢʩʚʝʣʣ ʌʦʥʜ ʦʙʣʠʛʘʮʠʡ 24 63 7 53 

ɸʧʨʝʣʴ ʂʘʧʠʪʘʣ - ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʣʠʛʘʮʠʠ* 40 18 8 36 

ɺʊɹ-ʌʦʥʜ ʂʘʟʥʘʯʝʡʩʢʠʡ 54 16 9 19 

ɸʣʴʬʘ-ʢʘʧʠʪʘʣ ʆʙʣʠʛʘʮʠʠ ʧʣʶʩ** 63 26 10 6 

ɸʚʘʥʧʦʩʪ 60 61 48 1 

ʈʝʟʝʨʚʥʳʡ 50 37 21 2 

ʉʠʩʪʝʤʘ ʂʘʧʠʪʘʣ ï ʄʦʙʠʣʴʥʳʡ - - - 3 

ɸʪʦʥ-ʌʦʥʜ ʦʙʣʠʛʘʮʠʡ 26 48 15 4 

ʈʫʙʣʝʚʳʝ ʦʙʣʠʛʘʮʠʠ - - 11 5 

ʂʘʧʠʪʘʣʲ-ʆʙʣʠʛʘʮʠʠ 47 39 12 8 

ʂʘʧʠʪʘʣʒ ð ʆʙʣʠʛʘʮʠʠ ʧʣʶʩ - - 23 9 

ɸʣʴʬʘ-ʢʘʧʠʪʘʣ ʈʝʟʝʨʚ 65 20 17 10 
 

ʇʨʠʤʝʯʘʥʠʷ: 1)                 - ʚ ʜʘʥʥʦʤ ʧʝʨʠʦʜʝ ʬʦʥʜ ʧʦʧʘʣ ʚ ʊʦʧ-10 ʧʦ ʜʦʭʦʜʥʦʩʪʠ; 

  2)  -               - ʬʦʥʜ ʥʝ ʨʘʙʦʪʘʣ ʠʣʠ ʥʝ ʧʨʦʨʘʙʦʪʘʣ ʚʝʩʴ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ; 

  3) *** - çʙʝʟʫʩʣʦʚʥʳʡ ʣʠʜʝʨè; 

  4) ** - çʢʨʝʧʢʠʡ ʦʨʝʰʝʢè; 

  5) * - çʩʝʨʝʜʥʷʯʦʢè. 

ʉʦʩʪʘʚʣʝʥʦ ʧʦ: ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ɸʩʩʦʮʠʘʮʠʠ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʧʘʥʠʡ çʅʘʮʠʦʥʘʣʴʥʘʷ 

ʣʠʛʘ ʫʧʨʘʚʣʷʶʱʠʭè (http://www.nlu.ru/pif-doxod-renking.htm) (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 29.04.2017) 
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ʄʳ ʧʦʣʫʯʠʣʠ ʥʘʛʣʷʜʥʫʶ ʢʘʨʪʠʥʫ ʝʞʝʛʦʜʥʦʡ çʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠè ʇʀʌʦʚ. ʊʝ ʬʦʥʜʳ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʝʨʳʭ ʢʣʝʪʦʢ, ʠ ʷʚʣʷʶʪʩʷ ʠʩʢʦʤʳʤʠ ʣʠʜʝʨʘʤʠ. ʆʥʠ ʯʘʱʝ 

ʜʨʫʛʠʭ ʧʦʧʘʜʘʣʠ ʚ ʯʠʩʣʦ ʣʠʜʝʨʦʚ ʧʦ ʜʦʭʦʜʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣ. 1 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʚʘ ʛʦʜʘ ʠʟ ʯʝʪʳʨʸʭ ʚ ʜʝʩʷʪʢʫ ʣʫʯʰʠʭ 

ʇʀʌʦʚ ʦʙʣʠʛʘʮʠʡ ʧʦʧʘʜʘʣʠ ʜʝʚʷʪʴ ʬʦʥʜʦʚ: 

1. çʈʝʟʝʨʚʥʳʡ. ɺʘʣʶʪʥʳʝ ʠʥʚʝʩʪʠʮʠʠè (ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʜʦʣʛʦʩʨʦʯʥʦʝ ʚʣʦʞʝʥʠʝ ʩʨʝʜʩʪʚ ʚ ʮʝʥʥʳʝ ʙʫʤʘʛʠ ʠ ʢʨʘʪʢʦʩʨʦʯʥʦʝ ʚʣʦʞʝʥʠʝ ʩʨʝʜʩʪʚ ʚ 

ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ ʠʟ ʬʴʶʯʝʨʩʥʳʭ ʠ ʦʧʮʠʦʥʥʳʭ ʜʦʛʦʚʦʨʦʚ; ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʨʪʬʝʣʴ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʬʦʥʜʘ ʠʤʝʝʪ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ ʨʘʟʣʠʯʥʦʡ ʜʶʨʘʮʠʠ ʠ ʢʨʝʜʠʪʥʳʡ ʨʝʡʪʠʥʛ 

ʦʙʳʯʥʦ ʥʝ ʥʠʞʝ ɺɺ-); 

2. çʊʂɹ ʀʥʚʝʩʪʤʝʥʪ ʇʘʨʪʥʝʨʩ ï ʌʦʥʜ ʚʘʣʶʪʥʳʭ ʦʙʣʠʛʘʮʠʡè (ʢʦʪʦʨʳʡ ʯʝʨʝʟ ʧʦʢʫʧʢʫ ʧʘʸʚ 

ʧʦʟʚʦʣʷʝʪ ʧʘʡʱʠʢʘʤ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʚʘʣʶʪʥʳʝ ʦʙʣʠʛʘʮʠʠ; ʢ ʜʦʩʪʦʠʥʩʪʚʘʤ ʬʦʥʜʘ ʜʣʷ ʠʥʚʝʩʪʦʨʘ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʟʘʱʠʪʫ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʨʪʬʝʣʷ ʦʪ ʢʦʣʝʙʘʥʠʡ ʢʫʨʩʘ, ʨʦʩʪ ʜʦʭʦʜʥʦʩʪʠ ʟʘ ʩʯʝʪ 

ʜʦʙʘʚʣʝʥʠʷ ʚ ʧʦʨʪʬʝʣʴ ʚʘʣʶʪʥʳʭ ʦʙʣʠʛʘʮʠʡ ʵʤʠʪʝʥʪʦʚ ʢʘʢ ʨʘʟʚʠʪʳʭ, ʪʘʢ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ, 

ʥʘʠʙʦʣʴʰʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʦʭʦʜʥʦʩʪʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ, ʯʝʤ ʫ ʚʘʣʶʪʥʳʭ ʜʝʧʦʟʠʪʦʚ, 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʶ ʠʥʚʝʩʪʠʮʠʡ ʚʥʫʪʨʠ ʬʦʥʜʘ, ʚʳʩʦʢʫʶ ʣʠʢʚʠʜʥʦʩʪʴ ʟʘ ʩʯʸʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʡ ʩ ʧʘʷʤʠ ʬʦʥʜʘ ʢʘʞʜʳʡ ʨʘʙʦʯʠʡ ʜʝʥʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʨʦʢʘ 

ʚʣʘʜʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʧʘʷʤʠ ʠ ʙʝʟ ʧʦʪʝʨʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʜʦʭʦʜʘ); 

3. çʉʙʝʨʙʘʥʢ - ɽʚʨʦʦʙʣʠʛʘʮʠʠè (ʪʝʢʫʱʘʷ ʫʤʝʨʝʥʥʘʷ ʜʶʨʘʮʠʷ ʦʙʣʠʛʘʮʠʡ ʚ ʧʦʨʪʬʝʣʝ 

ʢʦʪʦʨʦʛʦ ʩʥʠʞʘʝʪ ʨʠʩʢʠ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʤʦʞʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʩʪʘʚʢʠ ʌʈʉ ʠ ʘʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʧʦʨʪʬʝʣʝʤ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʜʦʩʪʠʞʝʥʠʶ ʫʨʦʚʥʷ ʜʦʭʦʜʥʦʩʪʠ ʚ 2017 ʛ. ʚʳʰʝ, ʯʝʤ 

ʫʨʦʚʝʥʴ ʩʪʘʚʦʢ ʧʦ ʚʘʣʶʪʥʳʤ ʜʝʧʦʟʠʪʘʤ ʚ ʢʨʫʧʥʝʡʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʘʭ); 

4. çɺʊɹ-ʌʦʥʜ ɽʚʨʦʦʙʣʠʛʘʮʠʡè (ʮʝʣʴʶ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠ 

ʥʘʨʘʱʠʚʘʥʠʝ ʢʘʧʠʪʘʣʘ ʚ ʜʦʣʣʘʨʘʭ ʉʐɸ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ ʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘʜʝʞʥʳʭ ʘʢʪʠʚʦʚ ʠ ʧʦʣʫʯʝʥʠʝ ʜʦʭʦʜʥʦʩʪʠ, ʧʨʝʚʳʰʘʶʱʝʡ ʩʪʘʚʢʠ ʙʘʥʢʦʚʩʢʠʭ 

ʜʝʧʦʟʠʪʦʚ, ʥʦʤʠʥʠʨʦʚʘʥʥʳʭ ʚ ʜʦʣʣʘʨʘʭ ʉʐɸ); 

5. çɻʘʟʧʨʦʤʙʘʥʢ ï ɺʘʣʶʪʥʳʝ ʦʙʣʠʛʘʮʠʠè (ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʠʜʝʷ ʢʦʪʦʨʦʛʦ - ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ 

ʚ ʝʚʨʦʦʙʣʠʛʘʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʚ ʜʦʣʣʘʨʘʭ ʉʐɸ, ʦʙʨʘʱʘʶʱʠʝʩʷ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʘʭ; ʬʦʥʜ ʩʣʫʞʠʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʟʘʱʠʪʳ ʦʪ ʦʩʣʘʙʣʝʥʠʷ ʨʫʙʣʷ, 

ʪʘʢ ʢʘʢ ʝʛʦ ʧʦʨʪʬʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʚʘʣʶʪʥʳʭ ʘʢʪʠʚʦʚ, ʪ.ʝ. ʟʘʱʠʱʝʥ ʦʪ ʨʠʩʢʦʚ ʩʥʠʞʝʥʠʷ ʢʫʨʩʘ ʨʫʙʣʷ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʦʩʪʨʘʥʥʳʤ ʚʘʣʶʪʘʤ); 

6. çɸʣʴʬʘ-ʂʘʧʠʪʘʣ ɽʚʨʦʦʙʣʠʛʘʮʠʠè (ʢʦʪʦʨʳʡ ʠʥʚʝʩʪʠʨʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʜʦʣʣʘʨʦʚʳʝ 

ʦʙʣʠʛʘʮʠʠ, ʧʨʠʯʝʤ ʢʘʢ ʩʫʚʝʨʝʥʥʳʝ, ʪʘʢ ʠ ʚʳʧʫʱʝʥʥʳʝ ʨʦʩʩʠʡʩʢʠʤʠ ʠ ʠʥʦʩʪʨʘʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ 
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ʠ ʙʘʥʢʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʵʢʩʧʦʟʠʮʠʶ ʥʘ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʠʥʦʩʪʨʘʥʥʦʡ 

ʚʘʣʶʪʝ; ʟʘʱʠʪʫ ʦʪ ʜʝʚʘʣʴʚʘʮʠʠ ʨʫʙʣʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʥʩʪʨʫʤʝʥʪʳ, ʥʦʤʠʥʠʨʦʚʘʥʥʳʝ ʚ ʜʦʣʣʘʨʘʭ 

ʉʐɸ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 90% ʩʪʨʫʢʪʫʨʳ ʬʦʥʜʘ); 

7. çʌʦʥʜ ɽʚʨʦʦʙʣʠʛʘʮʠʡè (ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʮʝʣʴ ʢʦʪʦʨʦʛʦ - ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʚ 

ʝʚʨʦʦʙʣʠʛʘʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʵʤʠʪʝʥʪʦʚ ʠ ʪʝʤ ʩʘʤʳʤ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʨʠʨʦʩʪ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 

ʢʘʧʠʪʘʣʘ ʚ ʜʦʣʣʘʨʘʭ ʉʐɸ); 

8. çʉʙʝʨʙʘʥʢ - ʬʦʥʜ ʨʠʩʢʦʚʘʥʥʳʭ ʦʙʣʠʛʘʮʠʡè (ʜʦʭʦʜʥʦʩʪʴ ʢ ʧʦʛʘʰʝʥʠʶ ʧʦʨʪʬʝʣʷ 

ʦʙʣʠʛʘʮʠʡ ʚ ʩʦʩʪʘʚʝ ʠʤʫʱʝʩʪʚʘ ʢʦʪʦʨʦʛʦ ʧʨʝʜʣʘʛʘʝʪ ʠʥʪʝʨʝʩʥʫʶ ʧʨʝʤʠʶ ʢ ʫʨʦʚʥʷʤ ʩʪʘʚʦʢ ʧʦ 

ʨʫʙʣʝʚʳʤ ʜʝʧʦʟʠʪʘʤ); 

9. çɸʣʴʬʘ-ʢʘʧʠʪʘʣ ʆʙʣʠʛʘʮʠʠ ʧʣʶʩè (ʩʪʨʘʪʝʛʠʷ ʢʦʪʦʨʦʛʦ ʩʚʦʜʠʪʩʷ ʢ ʘʢʪʠʚʥʦʤʫ 

ʫʧʨʘʚʣʝʥʠʶ ʜʶʨʘʮʠʝʡ ʠ ʢʨʝʜʠʪʥʳʤ ʨʠʩʢʦʤ ʧʦʨʪʬʝʣʷ ʚ ʦʪʚʝʪ ʥʘ ʢʦʣʝʙʘʥʠʷ ʨʳʥʦʯʥʦʡ 

ʢʦʥʲʶʥʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʢ ʠʥʚʝʩʪʠʨʦʚʘʥʠʶ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ, ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʝ 

ʦʙʣʠʛʘʮʠʠ, ʥʦʤʠʥʠʨʦʚʘʥʥʳʝ ʚ ʨʫʙʣʷʭ ʠ ʦʙʣʘʜʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʩʦʯʝʪʘʥʠʝʤ 

ʣʠʢʚʠʜʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʭʦʜʥʦʩʪʠ). 

ʇʨʠʯʸʤ ʧʝʨʚʳʝ ʩʝʤʴ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʚ 2014-2015 ʛʛ. ʚʭʦʜʠʣʠ ʚ ʊʦʧ-10, ʚ 2016-2017 ʛʛ. 

ʟʘʥʠʤʘʣʠ ʧʦʩʣʝʜʥʠʝ ʧʦʟʠʮʠʠ ʨʝʡʪʠʥʛʘ. 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʨʝʡʪʠʥʛʠ ʜʦʭʦʜʥʦʩʪʠ ʚʩʝʭ ʬʦʥʜʦʚ ʩʤʝʰʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʆ 

ʣʠʜʝʨʘʭ ʧʦ ʜʦʭʦʜʥʦʩʪʠ ʩʨʝʜʠ ʵʪʠʭ ʬʦʥʜʦʚ ʜʘʸʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʚʦʜʥʘʷ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ - 2 ʈʝʡʪʠʥʛʠ ʬʦʥʜʦʚ ʩʤʝʰʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʧʦ ʛʦʜʘʤ 

ʇʀʌ 
ʄʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʜʦʭʦʜʥʦʩʪʠ 

2014 ʛ. 2015 ʛ. 2016 ʛ. 2017 ʛ. 

ɹʂʉ ɻʣʦʙʘʣʴʥʳʝ ɸʢʮʠʠ** 1 16 94 4 

ʌʠʥʘʥʩʦʚʳʡ 2 - - - 

ɹʂʉ - ɻʣʦʙʘʣʴʥʳʝ ʈʳʥʢʠ 3 21 95 - 

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ*** 4 4 5 - 

ʈʘʡʬʬʘʡʟʝʥ ï ʌʦʥʜ ʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 5 33 89 12 

ʂʘʧʠʪʘʣʒ-ɻʣʦʙʘʣʴʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʝʢʪʦʨ 6 20 90 22 

ʂʦʤʤʝʨʯʝʩʢʠʝ ʀʥʚʝʩʪʠʮʠʠ 7 91 54 - 

ʈʘʡʬʬʘʡʟʝʥ - ʈʘʟʚʠʚʘʶʱʠʝʩʷ ʨʳʥʢʠ 8 90 49 44 

ʇʝʪʨ ɹʘʛʨʘʪʠʦʥ 9 64 60 16 

ʄʘʢʩʚʝʣʣ ʄʝʪʘʣʣʫʨʛʠʷ*** 10 3 6 52 

ʂʫʟʥʝʮʢʠʡ ʤʦʩʪ 51 1 45 - 

ɺʝʨʙʘʂʘʧʠʪʘʣ - ʇʝʨʚʳʡ 86 2 - - 

ɸʨʩʘʛʝʨʘ-ʌʦʥʜ ʩʤʝʰʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ 105 5 13 18 

ʉʙʝʨʙʘʥʢ - ʌʦʥʜ ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ 90 6 29 21 

ɹɸʃʊʀʅɺɽʉʊ - ʌʦʥʜ ʩʤʝʰʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ 109 7 21 15 

ʄʘʢʩʚʝʣʣ ʂʘʧʠʪʘʣ 106 8 22 62 
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ɸʟ-ʢʘʧʠʪʘʣ 97 9 25 - 

ʄʝʪʨʦʧʦʣʴ ɸʬʠʥʘ 26 10 17 53 

ʉʕʄ ʕʩʪʝʡʪ ʇʝʨʚʳʡ - 92 1 - 

ʅʀʊ-ʊʨʠʫʤʬ 104 77 2 43 

ʉʧʦʢʦʡʥʳʡ 94 71 3 - 

ʆʙʲʝʜʠʥʝʥʥʳʡ 75 25 4 57 

ʌʠʥʘʤ ʇʝʨʚʳʡ 30 50 7 65 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ 93 73 8 30 

ʉʤʝʣʳʡ 59 51 9 - 

ʈʘʡʬʬʘʡʟʝʥ - ʀʥʜʫʩʪʨʠʘʣʴʥʳʡ* 13 39 10 28 

ɸʣʴʬʘ-ʂʘʧʠʪʘʣ ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʀʥʚʝʩʪʠʮʠʠ 57 26 77 1 

ʊʌɻ-ʌʠʨʤʝʥʥʳʡ 23 49 44 2 

ʄʂ ʦʧʪʠʤʘʣʴʥʳʡ - 45 27 3 

ʃʠʙʨʘ-ʇʝʥʩʠʦʥʥʳʡ ʢʘʧʠʪʘʣ 62 83 58 5 

ʀʤʧʝʨʠʷ 18 14 72 6 

ɻʣʦʙʘʣʴʥʳʡ - - 55 7 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ-ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ - - - 8 

ʀʥʛʦʩʩʪʨʘʭ ʧʝʥʩʠʦʥʥʳʡ 45 72 68 9 

ʇʨʦʤʩʚʷʟʴ-ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ 54 30 35 10 
 

ʇʨʠʤʝʯʘʥʠʷ: 1)                 - ʚ ʜʘʥʥʦʤ ʧʝʨʠʦʜʝ ʬʦʥʜ ʧʦʧʘʣ ʚ ʊʦʧ-10 ʧʦ ʜʦʭʦʜʥʦʩʪʠ; 

  2)  -              - ʬʦʥʜ ʥʝ ʨʘʙʦʪʘʣ ʠʣʠ ʥʝ ʧʨʦʨʘʙʦʪʘʣ ʚʝʩʴ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ; 

  3) *** - çʙʝʟʫʩʣʦʚʥʳʡ ʣʠʜʝʨè; 

  4) ** - çʢʨʝʧʢʠʡ ʦʨʝʰʝʢè; 

  5) * - çʩʝʨʝʜʥʷʯʦʢè. 

ʉʦʩʪʘʚʣʝʥʦ ʧʦ: ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ɸʩʩʦʮʠʘʮʠʠ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʧʘʥʠʡ çʅʘʮʠʦʥʘʣʴʥʘʷ ʣʠʛʘ 

ʫʧʨʘʚʣʷʶʱʠʭè (http://www.nlu.ru/pif-doxod-renking.htm) (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 29.04.2017) 

ɺ ʪʘʙʣ. 2 ʙʝʟʫʩʣʦʚʥʳʭ ʣʠʜʝʨʦʚ ʧʦʣʫʯʠʣʦʩʴ ʚʩʝʛʦ ʜʚʘ - ʬʦʥʜ çʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡè ʠ ʬʦʥʜ 

çʄʘʢʩʚʝʣʣ ʄʝʪʘʣʣʫʨʛʠʷè. ʆʙʘ ʬʦʥʜʘ ʪʨʠ ʛʦʜʘ ʧʦʜʨʷʜ ʧʦʧʘʜʘʣʠ ʚ ʊʦʧ-10. ʊʘʢʦʡ ʩʪʘʙʠʣʴʥʳʡ 

ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ ʥʝ ʧʦʢʘʟʳʚʘʣ ʙʦʣʴʰʝ ʥʠʢʪʦ. ʋʩʧʝʭʠ ʧʝʨʚʦʛʦ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʜʠʥʘʤʠʢʘ 

ʬʦʥʜʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʝʥʘ ʜʚʠʞʝʥʠʝʤ ʮʝʥ ʥʘ ʥʝʬʪʴ, ʢʦʪʦʨʳʝ ʚ 2017ʛ. 

ʟʘʢʨʝʧʠʣʠʩʴ ʥʘ ʫʨʦʚʥʝ $50/ʙʘʨʨʝʣʴ, ʯʪʦ ʧʦʟʠʪʠʚʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʘʢʪʠʚʘʭ. ʉʪʨʘʪʝʛʠʷ 

ʬʦʥʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʠʛʨʳʚʘʪʴ ʦʪ ʨʦʩʪʘ ʙʦʣʝʝ ʚʦʣʘʪʠʣʴʥʳʭ ʘʢʮʠʡ ʠ ʤʝʥʝʝ ʨʠʩʢʦʚʘʥʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ï ʦʙʣʠʛʘʮʠʡ. ʋʩʧʝʭʠ ʚʪʦʨʦʛʦ ʬʦʥʜʘ - ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʠʤʫʱʝʩʪʚ ʫʩʪʦʡʯʠʚʦʡ 

ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ ʤʝʪʘʣʣʦʚ. ʌʦʥʜ ʠʥʚʝʩʪʠʨʫʝʪ ʚ ʘʢʮʠʠ ʢʦʤʧʘʥʠʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ. 

ʄʠʨʦʚʦʡ ʨʦʩʪ ʧʦʪʨʝʙʣʝʥʠʷ ʤʝʪʘʣʣʦʚ, ʥʘʨʘʱʠʚʘʥʠʝ ʦʙʲʸʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʦʩʩʠʡʩʢʠʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʦʪʨʘʩʣʠ, ʣʦʷʣʴʥʦʩʪʴ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʩ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʜʝʣʘʶʪ ʬʦʥʜ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʦʪʨʘʩʣʝʚʳʭ ʠʥʚʝʩʪʦʨʦʚ. 
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ɼʚʘ ʛʦʜʘ ʠʟ ʯʝʪʳʨʸʭ ʚ ʜʝʩʷʪʢʫ ʣʠʜʝʨʦʚ ʚʭʦʜʠʣ ʇʀʌ çɹʂʉ ɻʣʦʙʘʣʴʥʳʝ ɸʢʮʠʠè, 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʠ ʧʦ ʩʝʢʪʦʨʘʤ ʵʢʦʥʦʤʠʢʠ, ʠ ʧʦ ʨʳʥʢʘʤ, ʠ ʧʦ 

ʢʣʘʩʩʘʤ ʘʢʪʠʚʦʚ. ʌʦʥʜ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʦʩʩʠʡʩʢʠʝ ʠ ʥʘ ʛʣʦʙʘʣʴʥʳʝ ʨʳʥʢʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʭʦʜʝ ʧʦʠʩʢʘ ʝʞʝʛʦʜʥʦʡ "ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ" ʇʀʌʦʚ ʩʣʝʜʫʝʪ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʜʘʥʥʳʝ ʧʨʠʨʦʩʪʘ ʚʣʦʞʝʥʠʡ ʚ ʧʘʝʚʳʝ ʬʦʥʜʳ, ʠʥʚʝʩʪʠʨʫʶʱʠʝ ʚ ʦʙʣʠʛʘʮʠʠ 

(ʪʘʙʣ. 3), ʘ ʪʘʢʞʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʘʢʮʠʠ ʠ ʦʙʣʠʛʘʮʠʠ (ʪʘʙʣ. 4). ʂʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʥʘʠʙʦʣʝʝ 

ʜʦʭʦʜʥʳʤʠ (ʢʘʢ, ʚʧʨʦʯʝʤ, ʠ ʥʘʠʙʦʣʝʝ ʨʠʩʢʦʚʘʥʥʳʤʠ) ʦʢʘʟʘʣʠʩʴ ʬʦʥʜʳ ʩʤʝʰʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʨʦʩʪʘ ʧʘʷ ʢʦʪʦʨʳʭ ʟʘ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2016 ʛʛ. ʩʦʩʪʘʚʠʣʦ 46,8% (ʩʤ. ʪʘʙʣ. 4), 

ʘ ʥʘʠʤʝʥʝʝ ʜʦʭʦʜʥʳʤʠ - ʬʦʥʜʳ ʦʙʣʠʛʘʮʠʡ. ʀʭ ʩʨʝʜʥʷʷ ʜʦʭʦʜʥʦʩʪʴ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ 

ʩʦʩʪʘʚʠʣʘ 36,4% (ʩʤ. ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ - 3 ɼʦʭʦʜʥʦʩʪʴ ʬʦʥʜʦʚ ʦʙʣʠʛʘʮʠʡ ʧʦ ʛʦʜʘʤ 

ʇʀʌ ʋʂ ʊʠʧ 
ɼʦʭʦʜʥʦʩʪʴ, % 

2014 ʛ. 2015 ʛ. 2016 ʛ. 2017 ʛ. 

ʈʝʟʝʨʚʥʳʡ. ɺʘʣʶʪʥʳʝ 

ʠʥʚʝʩʪʠʮʠʠ ʉʠʩʪʝʤʘ ʂʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ 70,41 56,02 
ʍ ʍ 

ʊʂɹ ʀʥʚʝʩʪʤʝʥʪ ʇʘʨʪʥʝʨʩ ï 

ʌʦʥʜ ʚʘʣʶʪʥʳʭ ʦʙʣʠʛʘʮʠʡ 

ʊʂɹ ʀʥʚʝʩʪʤʝʥʪ 

ʇʘʨʪʥʝʨʩ (ɸʆ) ʆʪʢʨʳʪʳʡ 52,00 49,54 
ʍ ʍ 

ʉʙʝʨʙʘʥʢ - ɽʚʨʦʦʙʣʠʛʘʮʠʠ 

ʉʙʝʨʙʘʥʢ ʋʧʨʘʚʣʝʥʠʝ 

ɸʢʪʠʚʘʤʠ ʆʪʢʨʳʪʳʡ 50,92 50,31 
ʍ ʍ 

ɺʊɹ-ʌʦʥʜ ɽʚʨʦʦʙʣʠʛʘʮʠʡ 

ɺʊɹ ʂʘʧʠʪʘʣ 

ʋʧʨʘʚʣʝʥʠʝ ɸʢʪʠʚʘʤʠ ʆʪʢʨʳʪʳʡ 41,72 69,74 
ʍ ʍ 

ɻʘʟʧʨʦʤʙʘʥʢ ï ɺʘʣʶʪʥʳʝ 

ʦʙʣʠʛʘʮʠʠ 

ɻʘʟʧʨʦʤʙʘʥʢ-

ʋʧʨʘʚʣʝʥʠʝ ʘʢʪʠʚʘʤʠ ʆʪʢʨʳʪʳʡ 36,34 53,03 
ʍ ʍ 

ɸʣʴʬʘ-ʂʘʧʠʪʘʣ 

ɽʚʨʦʦʙʣʠʛʘʮʠʠ ɸʣʴʬʘ-ʂʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ 31,20 43,49 
ʍ ʍ 

ʌʦʥʜ ɽʚʨʦʦʙʣʠʛʘʮʠʡ ɸʪʦʥ-ʤʝʥʝʜʞʤʝʥʪ ʆʪʢʨʳʪʳʡ 31,10 70,19 ʍ ʍ 

ʋʈɸʃʉʀɹ ɽʚʨʦʦʙʣʠʛʘʮʠʠ 

ʋʧʨʘʚʣʷʶʱʘʷ 

ʢʦʤʧʘʥʠʷ ʋʈɸʃʉʀɹ ʆʪʢʨʳʪʳʡ 24,22 
ʍ ʍ ʍ 

ɻʝʨʬʠʥ-ʬʦʥʜ ʦʙʣʠʛʘʮʠʡ ɻʝʨʬʠʥ ʆʪʢʨʳʪʳʡ 21,59 ʍ ʍ ʍ 

ʆʪʢʨʳʪʠʝ ï ɽʚʨʦʦʙʣʠʛʘʮʠʠ ʆʪʢʨʳʪʠʝ ʆʪʢʨʳʪʳʡ 17,30 ʍ ʍ ʍ 

ʈʉʍɹ ð ɺʘʣʶʪʥʳʝ 

ʦʙʣʠʛʘʮʠʠ 

ʈʉʍɹ ʋʧʨʘʚʣʝʥʠʝ 

ɸʢʪʠʚʘʤʠ ʆʪʢʨʳʪʳʡ 
ʍ 

61,71 
ʍ ʍ 

ʀʥʛʦʩʩʪʨʘʭ ʝʚʨʦʦʙʣʠʛʘʮʠʠ 

ʀʥʛʦʩʩʪʨʘʭ-

ʀʥʚʝʩʪʠʮʠʠ ʆʪʢʨʳʪʳʡ 
ʍ 

57,57 
ʍ ʍ 

ɸʨʠʢʘʧʠʪʘʣ ï ʏʠʩʪʳʝ ʜʝʥʴʛʠ ɸʨʠʢʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ ʍ 47,08 ʍ ʍ 

ʈɽɻʀʆʅ ʌʦʥʜ ʦʙʣʠʛʘʮʠʡ ʈɽɻʀʆʅ ʕʩʄ ʆʪʢʨʳʪʳʡ ʍ ʍ 16,95 ʍ 

ʉʙʝʨʙʘʥʢ - ʬʦʥʜ 

ʨʠʩʢʦʚʘʥʥʳʭ ʦʙʣʠʛʘʮʠʡ 

ʉʙʝʨʙʘʥʢ ʋʧʨʘʚʣʝʥʠʝ 

ɸʢʪʠʚʘʤʠ ʆʪʢʨʳʪʳʡ 
ʍ ʍ 

16,52 3,14 

ʊʌɻ - ʈʫʙʣʝʚʳʝ ʦʙʣʠʛʘʮʠʠ ʊʨʘʥʩʬʠʥʛʨʫʧ ʆʪʢʨʳʪʳʡ ʍ ʍ 16,26 ʍ 

ʄʝʪʨʦʧʦʣʴ ɿʝʚʩ ʄʝʪʨʦʧʦʣʴ ʆʪʢʨʳʪʳʡ ʍ ʍ 16,17 ʍ 

ɻʣʦʙʘʣ ʂʘʧʠʪʘʣ ï ɻʣʦʙʘʣ ʂʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ ʍ ʍ 16,06 ʍ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

çʊɽʆʈʀʗ. ʇʈɸʂʊʀʂɸ. ʀʅʅʆɺɸʎʀʀè 
ʉɽʅʊʗɹʈʔ 2018 

ʆʈɻɸʅʀɿɸʎʀʗ ʀ ʋʇʈɸɺʃɽʅʀɽ 
 

 
50 

ʆʙʣʠʛʘʮʠʠ 

ɸʨʩʘʛʝʨʘ ï ʬʦʥʜ ʦʙʣʠʛʘʮʠʡ 

ʂʈ 1.55 ɸʨʩʘʛʝʨʘ ʆʪʢʨʳʪʳʡ 
ʍ ʍ 

16,05 
ʍ 

ʄʘʢʩʚʝʣʣ ʌʦʥʜ ʦʙʣʠʛʘʮʠʡ 

ʄʘʢʩʚʝʣʣ ʂʘʧʠʪʘʣ 

ʄʝʥʝʜʞʤʝʥʪ ʆʪʢʨʳʪʳʡ 
ʍ ʍ 

15,19 
ʍ 

ɸʧʨʝʣʴ ʂʘʧʠʪʘʣ - 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʣʠʛʘʮʠʠ ɸʧʨʝʣʴ ʂʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ 
ʍ ʍ 

14,93 
ʍ 

ɺʊɹ-ʌʦʥʜ ʂʘʟʥʘʯʝʡʩʢʠʡ 

ɺʊɹ ʂʘʧʠʪʘʣ 

ʋʧʨʘʚʣʝʥʠʝ ɸʢʪʠʚʘʤʠ ʆʪʢʨʳʪʳʡ 
ʍ ʍ 

14,68 
ʍ 

ɸʣʴʬʘ-ʢʘʧʠʪʘʣ ʆʙʣʠʛʘʮʠʠ 

ʧʣʶʩ ɸʣʴʬʘ-ʂʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ 
ʍ ʍ 

14,51 3,30 

ɸʚʘʥʧʦʩʪ ɽɺʈʆʌʀʅɸʅʉʓ ʆʪʢʨʳʪʳʡ ʍ ʍ ʍ 7,38 

ʈʝʟʝʨʚʥʳʡ ʉʠʩʪʝʤʘ ʂʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ ʍ ʍ ʍ 4,29 

ʉʠʩʪʝʤʘ ʂʘʧʠʪʘʣ ï 

ʄʦʙʠʣʴʥʳʡ ʉʠʩʪʝʤʘ ʂʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ 
ʍ ʍ ʍ 

4,00 

ɸʪʦʥ-ʌʦʥʜ ʦʙʣʠʛʘʮʠʡ ɸʪʦʥ-ʤʝʥʝʜʞʤʝʥʪ ʆʪʢʨʳʪʳʡ ʍ ʍ ʍ 3,58 

ʈʫʙʣʝʚʳʝ ʦʙʣʠʛʘʮʠʠ 

ʇʝʥʩʠʦʥʥʳʝ 

ʥʘʢʦʧʣʝʥʠʷ ʆʪʢʨʳʪʳʡ 
ʍ ʍ ʍ 

3,37 

ʂʘʧʠʪʘʣʲ-ʆʙʣʠʛʘʮʠʠ ʂʘʧʠʪʘʣʒ ʆʪʢʨʳʪʳʡ ʍ ʍ ʍ 3,02 

ʂʘʧʠʪʘʣʒ ð ʆʙʣʠʛʘʮʠʠ 

ʧʣʶʩ ʂʘʧʠʪʘʣʒ ʆʪʢʨʳʪʳʡ 
ʍ ʍ ʍ 

3,00 

ɸʣʴʬʘ-ʢʘʧʠʪʘʣ ʈʝʟʝʨʚ ɸʣʴʬʘ-ʂʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ ʍ ʍ ʍ 2,98 
 

ʇʨʠʤʝʯʘʥʠʷ: 1)                 - ʚ ʜʘʥʥʦʤ ʧʝʨʠʦʜʝ ʬʦʥʜ ʧʦʧʘʣ ʚ ʊʦʧ-10 ʧʦ ʜʦʭʦʜʥʦʩʪʠ; 

  2)       ʍ        - ʧʦʢʘʟʘʪʝʣʴ ʜʦʭʦʜʥʦʩʪʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ, ʪ.ʢ. ʚ ʜʘʥʥʦʤ ʧʝʨʠʦʜʝ ʬʦʥʜ ʥʝ ʧʦʧʘʣ ʚ ʊʦʧ-

10. 

ʉʦʩʪʘʚʣʝʥʦ ʧʦ: ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ɸʩʩʦʮʠʘʮʠʠ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʧʘʥʠʡ çʅʘʮʠʦʥʘʣʴʥʘʷ 

ʣʠʛʘ ʫʧʨʘʚʣʷʶʱʠʭè (http://www.nlu.ru/pif-doxod-renking.htm) (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 29.04.2017) 

ʊʘʙʣʠʮʘ - 4 ɼʦʭʦʜʥʦʩʪʴ ʬʦʥʜʦʚ ʩʤʝʰʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʧʦ ʛʦʜʘʤ 

ʇʀʌ ʋʂ ʊʠʧ 
ɼʦʭʦʜʥʦʩʪʴ, % 

2014 ʛ. 2015 ʛ. 2016 ʛ. 2017 ʛ. 

ɹʂʉ ɻʣʦʙʘʣʴʥʳʝ ɸʢʮʠʠ ɹʨʦʢʝʨʢʨʝʜʠʪʩʝʨʚʠʩ ʆʪʢʨʳʪʳʡ 57,28 ʍ ʍ 1,69 

ʌʠʥʘʥʩʦʚʳʡ ɸʣʪʳʥ ʀʥʪʝʨʚʘʣʴʥʳʡ 47,71 ʍ ʍ ʍ 

ɹʂʉ - ɻʣʦʙʘʣʴʥʳʝ ʈʳʥʢʠ ɹʨʦʢʝʨʢʨʝʜʠʪʩʝʨʚʠʩ ʆʪʢʨʳʪʳʡ 45,61 ʍ ʍ ʍ 

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ɸʣʪʳʥ ʀʥʪʝʨʚʘʣʴʥʳʡ 38,22 42,72 54,89 ʍ 

ʈʘʡʬʬʘʡʟʝʥ ï ʌʦʥʜ 

ʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʈʘʡʬʬʘʡʟʝʥ ʂʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ 38,17 
ʍ ʍ ʍ 

ʂʘʧʠʪʘʣʒ-ɻʣʦʙʘʣʴʥʳʡ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʝʢʪʦʨ ʂʘʧʠʪʘʣʒ ʆʪʢʨʳʪʳʡ 34,14 
ʍ ʍ ʍ 

ʂʦʤʤʝʨʯʝʩʢʠʝ ʀʥʚʝʩʪʠʮʠʠ 

ʈɽɻʀʆʅ ʇʦʨʪʬʝʣʴʥʳʝ 

ʠʥʚʝʩʪʠʮʠʠ ɿʘʢʨʳʪʳʡ 31,50 
ʍ ʍ ʍ 

ʈʘʡʬʬʘʡʟʝʥ - 

ʈʘʟʚʠʚʘʶʱʠʝʩʷ ʨʳʥʢʠ ʈʘʡʬʬʘʡʟʝʥ ʂʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ 31,26 
ʍ ʍ ʍ 

ʇʝʪʨ ɹʘʛʨʘʪʠʦʥ ʇʘʨʤʘ-ʄʝʥʝʜʞʤʝʥʪ ʆʪʢʨʳʪʳʡ 26,16 ʍ ʍ ʍ 
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ʆʈɻɸʅʀɿɸʎʀʗ ʀ ʋʇʈɸɺʃɽʅʀɽ 
 

 
51 

ʄʘʢʩʚʝʣʣ ʄʝʪʘʣʣʫʨʛʠʷ 

ʄʘʢʩʚʝʣʣ ʂʘʧʠʪʘʣ 

ʄʝʥʝʜʞʤʝʥʪ ʆʪʢʨʳʪʳʡ 22,28 48,91 53,98 
ʍ 

ʂʫʟʥʝʮʢʠʡ ʤʦʩʪ 

ɺʊɹ ʂʘʧʠʪʘʣ 

ʋʧʨʘʚʣʝʥʠʝ ɸʢʪʠʚʘʤʠ ʀʥʪʝʨʚʘʣʴʥʳʡ 
ʍ 

53,12 
ʍ ʍ 

ɺʝʨʙʘʂʘʧʠʪʘʣ - ʇʝʨʚʳʡ ɺʝʨʙʘʂʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ ʍ 52,35 ʍ ʍ 

ɸʨʩʘʛʝʨʘ-ʌʦʥʜ ʩʤʝʰʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ ɸʨʩʘʛʝʨʘ ʆʪʢʨʳʪʳʡ 
ʍ 

41,63 
ʍ ʍ 

ʉʙʝʨʙʘʥʢ - ʌʦʥʜ 

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ 

ʉʙʝʨʙʘʥʢ ʋʧʨʘʚʣʝʥʠʝ 

ɸʢʪʠʚʘʤʠ ʆʪʢʨʳʪʳʡ 
ʍ 

38,22 
ʍ ʍ 

ɹɸʃʊʀʅɺɽʉʊ - ʌʦʥʜ 

ʩʤʝʰʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ɹɸʃʊʀʅɺɽʉʊ ʋʂ ʆʪʢʨʳʪʳʡ 
ʍ 

37,75 
ʍ ʍ 

ʄʘʢʩʚʝʣʣ ʂʘʧʠʪʘʣ 

ʄʘʢʩʚʝʣʣ ʂʘʧʠʪʘʣ 

ʄʝʥʝʜʞʤʝʥʪ ʆʪʢʨʳʪʳʡ 
ʍ 

36,62 
ʍ ʍ 

ɸʟ-ʢʘʧʠʪʘʣ 

ʋʧʨʘʚʣʷʶʱʘʷ 

ʢʦʤʧʘʥʠʷ ʀʥʪʝʨʚʘʣʴʥʳʡ 
ʍ 

35,93 
ʍ ʍ 

ʄʝʪʨʦʧʦʣʴ ɸʬʠʥʘ ʄʝʪʨʦʧʦʣʴ ʆʪʢʨʳʪʳʡ ʍ 35,34 ʍ ʍ 

ʉʕʄ ʕʩʪʝʡʪ ʇʝʨʚʳʡ ʉʝʚʝʨ ʕʄ ɿʘʢʨʳʪʳʡ ʍ ʍ 101,21 ʍ 

ʅʀʊ-ʊʨʠʫʤʬ 

ʅʦʚʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʆʪʢʨrʪʳʡ 
ʍ ʍ 

75,70 
ʍ 

ʉʧʦʢʦʡʥʳʡ ʖʥʠʪʠ ʊʨʘʩʪ ʀʥʪʝʨʚʘʣʴʥʳʡ ʍ ʍ 71,86 ʍ 

ʆʙʲʝʜʠʥʝʥʥʳʡ 

ʕʣʙʠ-ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʆʪʢʨʳʪʳʡ 
ʍ ʍ 

63,23 
ʍ 

ʌʠʥʘʤ ʇʝʨʚʳʡ ʌʠʥʘʤ ʄʝʥʝʜʞʤʝʥʪ ʆʪʢʨʳʪʳʡ ʍ ʍ 53,95 ʍ 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ɽɺʈʆʌʀʅɸʅʉʓ ʆʪʢʨʳʪʳʡ ʍ ʍ 49,05 ʍ 

ʉʤʝʣʳʡ ʖʥʠʪʠ ʊʨʘʩʪ ʀʥʪʝʨʚʘʣʴʥʳʡ ʍ ʍ 44,07 ʍ 

ʈʘʡʬʬʘʡʟʝʥ - 

ʀʥʜʫʩʪʨʠʘʣʴʥʳʡ ʈʘʡʬʬʘʡʟʝʥ ʂʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ 
ʍ ʍ 

42,15 
ʍ 

ɸʣʴʬʘ-ʂʘʧʠʪʘʣ 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʀʥʚʝʩʪʠʮʠʠ ɸʣʴʬʘ-ʂʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ 
ʍ ʍ ʍ 

2,46 

ʊʌɻ-ʌʠʨʤʝʥʥʳʡ ʊʨʘʥʩʬʠʥʛʨʫʧ ʆʪʢʨʳʪʳʡ ʍ ʍ ʍ 2,12 

ʄʂ ʦʧʪʠʤʘʣʴʥʳʡ 

ʄʝʥʝʜʞʤʝʥʪ-

ʢʦʥʩʘʣʪʠʥʛ ʆʪʢʨʳʪʳʡ 
ʍ ʍ ʍ 

2,04 

ʃʠʙʨʘ-ʇʝʥʩʠʦʥʥʳʡ ʢʘʧʠʪʘʣ ʃʠʙʨʘ ʂʘʧʠʪʘʣ ʆʪʢʨʳʪʳʡ ʍ ʍ ʍ 1,46 

ʀʤʧʝʨʠʷ ɹʨʦʢʝʨʢʨʝʜʠʪʩʝʨʚʠʩ ʆʪʢʨʳʪʳʡ ʍ ʍ ʍ 1,44 

ɻʣʦʙʘʣʴʥʳʡ ʅʘʮʠʦʥʘʣʴʥʘʷ ʋʂ ʆʪʢʨʳʪʳʡ ʍ ʍ ʍ 0,88 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ-

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʆʪʢʨʳʪʳʡ 
ʍ ʍ ʍ 

0,74 

ʀʥʛʦʩʩʪʨʘʭ ʧʝʥʩʠʦʥʥʳʡ 

ʀʥʛʦʩʩʪʨʘʭ-

ʀʥʚʝʩʪʠʮʠʠ ʆʪʢʨʳʪʳʡ 
ʍ ʍ ʍ 

0,47 

ʇʨʦʤʩʚʷʟʴ-

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʇʈʆʄʉɺʗɿʔ ʆʪʢʨʳʪʳʡ 
ʍ ʍ ʍ 

0,20 
 

ʇʨʠʤʝʯʘʥʠʷ: 1)                 - ʚ ʜʘʥʥʦʤ ʧʝʨʠʦʜʝ ʬʦʥʜ ʧʦʧʘʣ ʚ ʊʦʧ-10 ʧʦ ʜʦʭʦʜʥʦʩʪʠ; 

  2)       ʍ        - ʧʦʢʘʟʘʪʝʣʴ ʜʦʭʦʜʥʦʩʪʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ, ʪ.ʢ. ʚ ʜʘʥʥʦʤ ʧʝʨʠʦʜʝ ʬʦʥʜ ʥʝ ʧʦʧʘʣ ʚ ʊʦʧ-

10. 

ʉʦʩʪʘʚʣʝʥʦ ʧʦ: ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ɸʩʩʦʮʠʘʮʠʠ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʧʘʥʠʡ çʅʘʮʠʦʥʘʣʴʥʘʷ ʣʠʛʘ 

ʫʧʨʘʚʣʷʶʱʠʭè (http://www.nlu.ru/pif-doxod-renking.htm) (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 29.04.2017) 
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ʆʩʪʘʸʪʩʷ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʦʣʴʢʦ ʦ ʚʦʟʤʦʞʥʳʭ 

ʜʦʭʦʜʘʭ, ʥʦ ʥʝ ʦ ʨʠʩʢʘʭ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. ʃʶʙʳʝ ʞʝ ʠʥʚʝʩʪʠʮʠʠ ʥʝʩʫʪ ʚ ʩʝʙʝ ʨʠʩʢ ʫʙʳʪʢʦʚ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʦʮʝʥʢʠ ʬʦʥʜʦʚ ʢʨʘʡʥʝ ʚʘʞʥʦ ʩʦʧʦʩʪʘʚʣʷʪʴ ʠʭ ʜʦʭʦʜʥʦʩʪʴ ʠ ʨʠʩʢ. 

ɸʛʨʝʩʩʠʚʥʳʝ ʬʦʥʜʳ ʘʢʮʠʡ, ʠʤʝʶʱʠʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʠʩʢʘ, ʤʦʛʫʪ ʧʦʪʝʨʷʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʩʪʦʠʤʦʩʪʠ ʘʢʪʠʚʦʚ ʥʘ ʧʘʜʝʥʠʠ ʨʳʥʢʘ. ʂʦʥʩʝʨʚʘʪʠʚʥʳʝ ʞʝ ʬʦʥʜʳ ʦʙʣʠʛʘʮʠʡ, ʠʤʝʶʱʠʝ ʥʝʚʳʩʦʢʠʡ 

ʨʠʩʢ, ʧʨʦʩʝʜʘʶʪ ʩʦʚʩʝʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʌʦʥʜʳ ʩʤʝʰʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʤʦʛʫʪ ʠʤʝʪʴ ʚ ʩʚʦʸʤ 

ʧʦʨʪʬʝʣʝ ʣʶʙʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʘʢʮʠʡ ʠ ʦʙʣʠʛʘʮʠʡ, ʘ, ʟʥʘʯʠʪ, ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʘʛʨʝʩʩʠʚʥʳʤʠ, ʪʘʢ ʠ 

ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʶʯʝʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʘʝʚʳʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʬʦʥʜʘʤʠ, ʚʳʩʪʫʧʘʶʪ ʜʦʭʦʜʥʦʩʪʴ ʠ ʨʠʩʢ. ʅʦ ʯʘʩʪʦ ʢʘʯʝʩʪʚʦ ʬʦʥʜʦʚ 

ʦʮʝʥʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʠʭ ʜʦʭʦʜʥʦʩʪʠ. ɼʣʷ ʘʛʨʝʩʩʠʚʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʚʳʙʠʨʘʶʱʠʭ ʬʦʥʜʳ ʘʢʮʠʡ, 

ʪʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʥʳʤ: ʥʝ ʚʘʞʥʦ, ʥʘʩʢʦʣʴʢʦ ʨʠʩʢʦʚʘʥʥʳʤ ʙʫʜʝʪ ʬʦʥʜ, 

ʛʣʘʚʥʦʝ, ʯʪʦʙʳ ʦʥ ʧʦʢʘʟʳʚʘʣ ʥʘʠʙʦʣʴʰʫʶ ʜʦʭʦʜʥʦʩʪʴ. ʆʜʥʘʢʦ ʬʦʥʜʳ ʧʦʩʪʦʷʥʥʦ ʯʝʨʝʜʫʶʪʩʷ, 

ʦʙʛʦʥʷʷ ʜʨʫʛ ʜʨʫʛʘ ʧʦ ʧʨʠʨʦʩʪʫ ʩʪʦʠʤʦʩʪʠ ʧʘʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʪʨʫʜʥʦ ʚʳʜʝʣʠʪʴ ʣʠʜʝʨʦʚ. ɼʘ ʠ 

ʜʦʭʦʜʥʦʩʪʴ ʬʦʥʜʘ, ʠʤʝʚʰʘʷ ʤʝʩʪʦ ʚ ʧʨʦʰʣʦʤ, ʥʝ ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʠʝʡ ʜʦʭʦʜʥʦʩʪʠ ʚ ʙʫʜʫʱʝʤ. ʅʦ 

ʢʘʞʜʳʡ ʧʘʡʱʠʢ ʭʦʯʝʪ ʥʘʡʪʠ ʪʘʢʦʡ ʬʦʥʜ, ʢʦʪʦʨʳʡ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ ʚʳʩʦʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʫʧʨʘʚʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʠ ʘʛʨʝʩʩʠʚʥʳʤ, ʠ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʠʥʚʝʩʪʦʨʘʤ ʥʫʞʥʦ ʧʦʤʥʠʪʴ ʦ 

ʬʘʢʪʦʨʝ ʨʠʩʢʘ, ʢʦʪʦʨʳʡ ʧʨʠʩʫʱ ʣʶʙʳʤ ʠʥʚʝʩʪʠʮʠʷʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʦʮʝʥʢʠ ʝʞʝʛʦʜʥʦʡ 

"ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ" ʇʀʌʦʚ ʢʨʘʡʥʝ ʚʘʞʥʦ ʩʨʘʚʥʠʚʘʪʴ ʠʭ ʜʦʭʦʜʥʦʩʪʴ ʩ ʨʠʩʢʦʤ. 
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ʄʋʅʀʎʀʇɸʃʔʅɸʗ ʄʆʃʆɼɽɾʅɸʗ ʇʆʃʀʊʀʂɸ: ɸʂʊʋɸʃʔʅʓɽ ʇʈʆɹʃɽʄʓ ʀ 

ʇɽʈʉʇɽʂʊʀɺʓ 

ʍʘʨʯʠʢʦʚʘ ʅ.ɺ. 

ʂʘʣʫʞʩʢʠʡ ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ 

E-mail: nata_p2005@inbox.ru 

ʋʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʬʘʢʪʦʨʦʤ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʚʳʩʪʫʧʘʝʪ ʛʘʨʘʥʪʦʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʞʠʟʥʝʥʥʳʝ ʧʦʟʠʮʠʠ ʠ ʫʩʪʘʥʦʚʢʠ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʣʦʜʝʞʠ ʥʝ ʚʩʝʛʜʘ ʠ ʥʝ ʚʦ ʚʩʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʢʫʱʠʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʪʨʘʥʳ ʠ ʝʝ ʪʝʨʨʠʪʦʨʠʡ. 

ɼʦ ʩʠʭ ʧʦʨ ʥʝ ʦʧʨʝʜʝʣʝʥʥʳ ʦʧʪʠʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʦʩʪʨʦʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʠ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʤʦʣʦʜʝʞʥʦʡ 

ʧʦʣʠʪʠʢʠ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ. ʇʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʚ 

ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʝʪ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʳʡ ʠʥʩʪʨʫʤʝʥʪ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʚʣʘʩʪʠ. ʆʙʦʟʥʘʯʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʤʦʣʦʜʝʞʥʦʡ 

ʧʦʣʠʪʠʢʠ, ʩʚʷʟʘʥʥʳʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʨʘʙʦʯʠʭ ʤʝʩʪ ʜʣʷ ʤʦʣʦʜʝʞʠ, ʩʣʘʙʦʡ 

ʚʟʘʠʤʦʩʚʷʟʴʶ ʩ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʙʲʝʜʠʥʝʥʠʷʤʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʩʦʮʠʘʣʴʥʦʛʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʜʝʣʝʥʳ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʜʝʞʥʘʷ ʧʦʣʠʪʠʢʘ; ʤʦʣʦʜʝʞʥʳʡ ʨʳʥʦʢ ʪʨʫʜʘ; ʤʫʥʠʮʠʧʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ; ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ; ʨʘʙʦʯʠʝ ʤʝʩʪʘ. 

 

MUNICIPAL YOUTH POLICY: CURRENT CHALLENGES AND PROSPECTS  

Kharchikova N.V. 

Successful implementation of the state youth policy is today a factor of socio - economic stability 

and acts as a guarantor of the security of the state as a whole. Despite this, the attitudes and attitudes of 

today's youth do not always and in all meet the current and future innovative needs of the country and its 

territories. The optimal system of construction, as well as the mechanisms of implementation and 

methods of assessing the effectiveness of both state and municipal youth policy have not yet been 

determined. The article considers the features of implementation of youth policy in the municipality. The 

program-target approach to solving the problems of youth policy in the Kaluga region is presented as an 

integral tool of state and municipal authorities. The main problems of the implementation of the 

municipal youth policy associated primarily with the reduction of jobs for young people, weak 
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relationship with public associations. In accordance with the prospects of social and economic 

development of the Kaluga region municipality, the directions of improving the municipal youth policy 

have been identified. 

Keyword: youth policy; youth labour market; ʨatriotic education; municipality; employment 

policy; labor market; job. 

 

ʄʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʵʪʦ ʨʝʘʣʴʥʘʷ ʩʠʣʘ, ʩʧʦʩʦʙʥʘʷ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ 

ʘʙʩʦʣʶʪʥʦ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ ʚʳʩʪʫʧʘʪʴ ʦʩʥʦʚʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʩʦʮʠʘʣʴʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʣʦʜʝʞʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʦʙʱʝʩʪʚʝʥʥʦï

ʧʦʣʠʪʠʯʝʩʢʫʶ ʦʙʱʥʦʩʪʴ, ʢʦʪʦʨʘʷ, ʢʘʢ ʚʝʨʥʦ ʦʪʤʝʯʘʝʪ ʌʠʣʠʤʦʥʦʚʘ ʀ.ɺ., ʦʧʨʝʜʝʣʷʝʪ ʧʦʚʝʜʝʥʠʝ 

ʵʪʦʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ, ʥʘʯʠʥʘʷ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʦʣʦʜʳʝ ʣʶʜʠ 

ʩʘʤʠ ʚʳʜʚʠʛʘʶʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ ʚʦʧʣʦʱʘʶʪ ʠʭ ʚ ʞʠʟʥʴ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ, 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʚʣʘʩʪʠ. ʕʪʦ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʝʪ ʨʦʣʴ ʤʦʣʦʜʝʞʠ ʢʘʢ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʨʘʟʚʠʪʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ 

ʜʝʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʝʡ ʩʠʣʝ ʤʦʣʦʜʝʞʠ, ʢʦʛʜʘ ʦʥʘ 

ʷʚʣʷʝʪʩʷ ʩʠʣʦʡ ʭʘʦʩʘ ʠ ʙʝʩʧʦʨʷʜʢʘ [7, ʉ. 33 - 51.]. ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʢʦʛʜʘ ʤʦʣʦʜʝʞʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʚʦʶ ʨʘʟʨʫʰʠʪʝʣʴʥʫʶ ʩʠʣʫ, ʥʝ ʩʦʛʣʘʰʘʷʩʴ ʩ 

ʧʨʦʚʦʜʠʤʦʡ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʧʦʣʠʪʠʢʦʡ, - ʩʦʙʳʪʠʷ ʚ ʋʢʨʘʠʥʝ ʚ 2014 ʛʦʜʫ. 

ʄʦʣʦʜʝʞʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʈʦʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʚʣʘʩʪʠ ʠ, ʟʘ 

ʩʯʝʪ ʩʨʝʜʩʪʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʙʶʜʞʝʪʦʚ ʨʝʘʣʠʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʮʝʣʝʚʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʂʨʦʤʝ ʵʪʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʤʦʣʦʜʝʞʥʘʷ ʧʦʣʠʪʠʢʘ 

ʚʳʩʪʫʧʘʝʪ ʚʘʞʥʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʦʣʦʜʝʞʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.  

ʈʝʘʣʠʟʘʮʠʷ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪʨʘʩʣʝʚʳʤʠ 

ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʥʦ ʧ.34 ʩʪ.16 ʌʝʜʝʨʘʣʴʥʦʛʦ ɿʘʢʦʥʘ ʦʪ 06.10.2003 ʛ. ˉ 131-ʌɿ "ʆʙ 

ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ" ʨʝʘʣʠʟʫʶʪ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʘʙʦʪʝ ʩ ʜʝʪʴʤʠ ʠ ʤʦʣʦʜʝʞʴʶ. ʊʘʢʘʷ ʧʦʣʠʪʠʢʘ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʤʝʪʦʜʘ, ʘ ʠʤʝʥʥʦ, ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʩʦʪʨʫʜʥʠʯʘʶʪ ʩ ʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚʩʝʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 

ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʙʲʝʜʠʥʝʥʠʷʤʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʚʥʝʙʶʜʞʝʪʥʳʭ ʬʠʥʘʥʩʦʚ ʠ ʥʘ ʦʩʥʦʚʝ ʚʥʝʜʨʝʥʠʷ 

ʥʦʚʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ.  
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ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʤʦʣʦʜʝʞʴ ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʛʘʨʘʥʪ ʫʩʧʝʰʥʦʛʦ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ 

ʨʝʩʫʨʩ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʞʠʟʥʝʥʥʳʝ ʫʩʪʘʥʦʚʢʠ 

ʤʦʣʦʜʝʞʠ ʯʘʩʪʦ ʥʝ ʩʦʚʧʘʜʘʶʪ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ 

ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʨʘʟʚʠʪʠʠ. ʆʩʪʘʝʪʩʷ ʥʝ ʨʝʰʝʥʥʳʤ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʠʩʪʝʤʦʡ ʧʦʩʪʨʦʝʥʠʷ, 

ʤʝʭʘʥʠʟʤʦʚ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʤʦʣʦʜʝʞʥʦʡ 

ʧʦʣʠʪʠʢʠ.  

ʇʦʜʜʝʨʞʠʚʘʷ ʪʦʯʢʫ ʟʨʝʥʠʷ ɹʫʪʦʚʦʡ ʊ.ɺ., ɼʫʥʘʝʚʦʡ ɸ.ʀ ʠ ʋʜʘʯʠʥʘ ʅ.ʉ., ʩʦʛʣʘʩʠʤʩʷ, ʯʪʦ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʫʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʟʘʪʨʫʜʥʝʥʘ ʚ 

ʩʠʣʫ ʨʷʜʘ ʧʨʠʯʠʥ [5].  

ɺʦ-ʧʝʨʚʳʭ, ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʮʝʣʝʡ, ʘ ʪʘʢʞʝ ʢʨʠʪʝʨʠʝʚ ʤʦʣʦʜʝʞʥʦʡ 

ʧʦʣʠʪʠʢʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʘ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʜʨʫʛʠʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʜʦ 

ʢʦʥʮʘ ʧʦʥʠʤʘʶʪ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ;  

ɺʦ-ʚʪʦʨʳʭ, ʧʦ-ʧʨʝʞʥʝʤʫ ʦʨʛʘʥʳ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʚʣʘʩʪʠ ʥʝʜʦʦʮʝʥʠʚʘʶʪ ʨʦʣʴ ʤʦʣʦʜʝʞʠ ʚ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʨʘʟʚʠʪʠʷ. ʂʘʢ ʠʪʦʛ, ʤʦʣʦʜʝʞʴ ʥʝ ʪʦʣʴʢʦ ʥʝ 

ʚʝʨʠʪ ʚ ʩʝʙʷ, ʥʦ ʠ ʫ ʥʝʝ ʧʨʦʧʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʞʝʣʘʥʠʝ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʙʱʝʩʪʚʝʥʥʦ-

ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ;  

ɺ-ʪʨʝʪʴʠʭ, ʚʦ ʤʥʦʛʠʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʦʪʩʫʪʩʪʚʫʶʪ ʫʯʨʝʞʜʝʥʠʷ ʩʨʝʜʥʝʛʦ ʠ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʦʪʪʦʢʘ ʤʦʣʦʜʝʞʠ ʚ 

ʢʨʫʧʥʳʝ ʛʦʨʦʜʘ. ʉʠʪʫʘʮʠʷ ʫʩʫʛʫʙʣʷʝʪʩʷ ʠ ʥʝʜʦʩʪʘʪʢʦʤ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʤʦʣʦʜʸʞʴʶ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʩʫʱʝʩʪʚʫʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʨʘʟʦʙʱʝʥʥʦʩʪʴ ʧʦʩʝʣʝʥʠʡ ʠ ʥʘʨʫʰʘʝʪʩʷ ʝʜʠʥʘʷ 

ʪʘʢʪʠʢʘ ʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ. 

ɽʱʝ ʦʜʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʦʣʦʜʝʞʠ ʷʚʣʷʝʪʩʷ ʘʧʦʣʠʪʠʯʥʦʩʪʴ ʠ ʧʨʠʚʳʯʢʘ ʢ ʧʘʪʝʨʥʘʣʠʟʤʫ. ʉ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʦʣʦʜʳʝ ʣʶʜʠ ʥʝ ʛʦʪʦʚʳ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʠʥʷʪʠʶ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʫʧʨʘʚʣʝʥʠʶ ʩʚʦʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʠ 

ʨʘʩʭʦʜʘʤʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʘʢʪʠʚʥʳ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳ 

ʠ ʦʪʚʝʪʩʪʚʝʥʥʳ ʠ, ʵʪʘ ʛʨʫʧʧʘ ʧʨʦʷʚʣʷʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʧʦʣʫʯʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʜʘʣʴʥʝʡʰʝʝ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʠ ʢʘʨʴʝʨʫ. 

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʧʨʦʙʣʝʤʳ ï ʵʪʦ ʩʝʨʴʝʟʥʘʷ ʫʛʨʦʟʘ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʪʝʤ, ʦʥʠ ʚʳʟʳʚʘʶʪ ʥʠʟʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʦʣʦʜʝʞʠ ʚ 

ʧʨʦʮʝʩʩʘʭ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ. ʉʝʛʦʜʥʷ ʚ 

ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʫʞʝ ʩʜʝʣʘʥʳ ʧʝʨʚʳʝ ʫʩʧʝʰʥʳʝ ʰʘʛʠ. 
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Ý ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʟʘʜʘʯʠ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʉʪʨʘʪʝʛʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʂʦʥʮʝʧʮʠʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦ 2020 ʛʦʜʘ ʠ ɿʘʢʦʥʝ çʆ ʤʦʣʦʜʝʞʠ ʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʝ ʚ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠè, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʦʩʥʦʚʥʳʝ 

ʚʦʧʨʦʩʳ ʝʝ ʨʝʘʣʠʟʘʮʠʠ.  

Ý ɺ ʢʦʥʮʝ ʤʘʨʪʘ 2018-ʛʦ ʛʦʜʘ ʌʝʜʝʨʘʣʴʥʳʤ ʘʛʝʥʪʩʪʚʦʤ ʧʦ ʜʝʣʘʤ ʤʦʣʦʜʝʞʠ ʙʳʣ 

ʧʦʜʛʦʪʦʚʣʝʥ ʨʝʡʪʠʥʛ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʢʦʪʦʨʳʝ 

ʨʝʘʣʠʟʫʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʤʦʣʦʜʝʞʥʫʶ ʧʦʣʠʪʠʢʫ, ʟʘ 2017 ʛʦʜ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʨʝʡʪʠʥʛʘ, 

ʂʘʣʫʞʩʢʘʷ ʦʙʣʘʩʪʴ ʥʝ ʚʦʰʣʘ ʜʘʞʝ ʚ 20-ʢʫ ʣʫʯʰʠʭ [2]. 

Ý ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʣʦʜʝʞʥʘʷ ʧʦʣʠʪʠʢʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʠʩʪʝʤʥʘʷ ʠ ʢʦʤʧʣʝʢʩʥʘʷ ʨʘʙʦʪʘ 

ʩ ʤʦʣʦʜʝʞʴʶ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ. ʅʘʯʠʥʘʷ ʩ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʫʯʘʩʪʠʝʤ ʤʦʣʦʜʝʞʠ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʘ ʠʤʝʥʥʦ, ʚ ʤʦʣʦʜʝʞʥʦʤ ʧʘʨʣʘʤʝʥʪʝ ʠ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʮʝʣʦʤ, ʪʦ ʤʦʣʦʜʝʞʥʘʷ ʧʦʣʠʪʠʢʘ - ʵʪʦ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ 

ʩʦʮʠʘʣʠʟʘʮʠʠ ʤʦʣʦʜʝʞʠ ʚ ʦʙʱʝʩʪʚʝʥʥʳʝ ʠ ʛʨʘʞʜʘʥʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʤʦʣʦʜʝʞʥʘʷ 

ʧʦʣʠʪʠʢʘ ʚ ʂʘʣʫʞʩʢʦʤ ʨʝʛʠʦʥʝ ʥʝ ʨʘʟʚʠʪʘ, ʢʘʢ ʭʦʪʝʣʦʩʴ ʙʳ, ʠ ʫʯʘʩʪʠʝ ʤʦʣʦʜʝʞʠ ʚ ʛʨʘʞʜʘʥʩʢʠʭ 

ʧʨʦʝʢʪʘʭ ʥʝ ʧʦʦʱʨʷʝʪʩʷ. 

Ý ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʝ ʦʪ ʛʦʜʘ ʚ ʛʦʜ ʚʩʝ ʙʦʣʴʰʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ, 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʦʣʦʜʝʞʠ ʚ ʧʣʘʥʝ ʨʝʘʣʠʟʘʮʠʠ 

ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʧʦʦʱʨʝʥʠʷ ʠ ʦʢʘʟʘʥʠʷ 

ʙʦʣʴʰʝʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʤʦʱʠ, ʘ ʪʘʢʞʝ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʚ ʫʯʘʩʪʠʠ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ. 

ʉʘʤʳʡ ʙʦʣʴʰʦʡ ʘʢʮʝʥʪ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʥʘ ʚʦʣʦʥʪʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ 

ʚʦʣʦʥʪʝʨʳ ʷʚʣʷʶʪʩʷ ʩʠʤʚʦʣʦʚ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʘʯʘʣʘʭ ʨʘʟʥʳʭ ʥʦʚʳʭ ʤʦʣʦʜʝʞʥʳʭ 

ʧʨʦʝʢʪʦʚ. 

ɺ ʨʘʙʦʪʝ ʩ ʤʦʣʦʜʝʞʴʶ ʨʝʛʠʦʥʘ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ: 

çʉʚʝʯʘ ʧʘʤʷʪʠè, çʂʦʥʢʫʨʩʳ ʧʘʪʨʠʦʪʠʯʝʩʢʦʡ ʧʝʩʥʠè, çʖʥʳʡ ʪʫʨʠʩʪè, ʉʧʘʨʪʘʢʠʘʜʘ ʫʯʘʱʝʡʩʷ 

ʤʦʣʦʜʸʞʠ çʄʳ ï ʟʘ ɿʆɾèè, ɸʢʮʠʷ çʉʦʦʙʱʠ, ʛʜʝ ʪʦʨʛʫʶʪ ʩʤʝʨʪʴʶè, ʌʝʩʪʠʚʘʣʴ çʂʫʣʴʪʫʨʘ 

ʥʘʨʦʜʦʚ ʤʠʨʘè, ʉʦʮʠʘʣʴʥʳʡ ʧʨʦʝʢʪ çʄʠʨ ʥʝ ʦʙʦʡʜʸʪʩʷ ʙʝʟ ʪʝʙʷè, ʂʦʥʢʫʨʩ çɼʝʙʘʪʳè, 

çʄʦʣʦʜʝʞʥʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦè.  

ɹʦʣʝʝ 15 ʣʝʪ ʥʘʟʘʜ ʚ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ ʚʦʟʨʦʞʜʝʥʳ ʚʦʝʥʥʦ-ʩʧʦʨʪʠʚʥʳʝ ʠʛʨʳ ʜʣʷ 

ʫʯʘʱʝʡʩʷ, ʩʪʫʜʝʥʯʝʩʢʦʡ ʠ ʨʘʙʦʪʘʶʱʝʡ ʤʦʣʦʜʝʞʠ: çɿʘʨʥʠʮʘè, çʆʨʣʝʥʦʢè, çʇʨʠʟʳʚʥʠʢè, çʈʠʩʢè, 

çʊʘʢʪʠʢʘè, ʝʞʝʛʦʜʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʯʫʚʩʪʚʘ 

ʛʨʘʞʜʘʥʩʪʚʝʥʥʦʩʪʠ, ʧʨʦʧʘʛʘʥʜʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʫʤʝʥʠʶ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʷʭ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʩʣʫʞʙʝ ʚ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
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ɺ ʊʘʨʫʩʩʢʦʤ ʨʘʡʦʥʝ, ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʚ 

ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʝʘʣʠʟʫʝʪʩʷ 

ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ çʄʦʣʦʜʝʞʴ ʊʘʨʫʩʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ 2018-2023 ʛʦʜʳè [1]. 

ʄʦʣʦʜʝʞʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʨʘʡʦʥʝ ʧʨʦʚʦʜʠʪʩʷ ʩ ʦʧʦʨʦʡ ʥʘ ʄʦʣʦʜʝʞʥʳʡ ʩʦʚʝʪ ʧʨʠ ʛʣʘʚʝ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʄʈ çʊʘʨʫʩʩʢʠʡ ʨʘʡʦʥè, ʈʦʩʩʠʡʩʢʠʡ ʉʦʶʟ ʤʦʣʦʜʝʞʠ, ʚʦʣʦʥʪʝʨʩʢʦʝ ʜʚʠʞʝʥʠʝ ʠ 

ʤʝʩʪʥʦʝ ʦʪʜʝʣʝʥʠʝ çʄʦʣʦʜʦʡ ʛʚʘʨʜʠʠ çɽʜʠʥʘʷ ʈʦʩʩʠʷè. ʄʦʣʦʜʝʞʴ ʧʨʠʥʷʣʘ ʫʯʘʩʪʠʝ ʚ III 

ʄʦʣʦʜʝʞʥʦʤ ʬʦʨʫʤʝ çʊʘʨʫʩʘ ï ʤʦʷ ʪʝʨʨʠʪʦʨʠʷè, ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʚʦʣʦʥʪʝʨʩʢʦʡ ʘʢʮʠʠ 

çɺʦʣʦʥʪʝʨʩʢʠʡ ʢʦʩʤʠʯʝʩʢʠʡ ʜʝʙʶʪè, ʘʢʮʠʠ çʆʛʦʥʴ ʇʦʙʝʜʳè, ʧʦʠʩʢʦʚʦʡ ʠʛʨʝ ʥʘ ʤʝʩʪʥʦʩʪʠ çʇʦ 

ʩʣʝʜʘʤ ʪʘʨʫʩʩʢʠʭ ʧʠʦʥʝʨʦʚè, çɼʥʝ ɻʝʨʦʝʚ ʆʪʝʯʝʩʪʚʘè, çɼʥʝ ʜʫʙʣʝʨʘè, ʬʦʨʫʤʝ çʄʦʣʦʜʝʞʥʘʷ 

ʢʦʤʘʥʜʘ ʩʪʨʘʥʳè, ʚʳʩʪʫʧʠʣʘ ʩ ʧʨʦʝʢʪʦʤ çʊʘʨʫʩʩʢʠʡ ʧʦʣʫʤʘʨʘʬʦʥè ʥʘ ʦʙʣʘʩʪʥʦʤ ʤʦʣʦʜʝʞʥʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʬʦʨʫʤʝ çʅʦʚʳʡ ʬʦʨʤʘʪè, ʧʨʠʥʠʤʘʣʘ ʫʯʘʩʪʠʝ ʚ ʚʩʪʨʝʯʝ ʩ ɻʫʙʝʨʥʘʪʦʨʦʤ 

ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʫʯʘʩʪʚʦʚʘʣʘ ʚʦ ɺʩʝʤʠʨʥʦʤ ʬʝʩʪʠʚʘʣʝ ʤʦʣʦʜʝʞʠ ʠ ʩʪʫʜʝʥʪʦʚ ʚ ʛ. ʉʦʯʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʣʘʥʦʚʘʷ ʨʘʙʦʪʘ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʤʦʣʦʜʝʞʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʫ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʩʨʝʜʠ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ. ʏʝʨʝʟ ʪʫʨʠʩʪʩʢʦ-ʩʧʦʨʪʠʚʥʳʡ ʣʘʛʝʨʴ ʚʦʝʥʥʦ-

ʧʘʪʨʠʦʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ çʇʦʙʝʜʠ ʩʝʙʷè, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ ʝʞʝʛʦʜʥʦ ʫʞʝ 10 ʣʝʪ, 

ʧʨʦʰʣʦ ʙʦʣʝʝ 360 ʧʦʜʨʦʩʪʢʦʚ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʚʦʩʧʠʪʳʚʘʶʪʩʷ ʚ ʩʝʤʴʷʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʪʨʫʜʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ. 

ɼʦʙʨʦʡ ʪʨʘʜʠʮʠʝʡ ʩʪʘʣʦ ʧʨʦʚʝʜʝʥʠʝ ʚ ʊʘʨʫʩʝ ʦʙʱʝʛʦʨʦʜʩʢʦʛʦ ʩʫʙʙʦʪʥʠʢʘ. ɺ 2017 ʛʦʜʫ ʦʥ 

ʙʳʣ ʧʦʩʚʷʱʝʥ ɻʦʜʫ ʕʢʦʣʦʛʠʠ ʚ ʈʦʩʩʠʠ. ɺ ʨʘʙʦʪʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 16-ʪʴ ʙʨʠʛʘʜ, ʢʦʪʦʨʳʝ 

ʦʯʠʱʘʣʠ ʦʪ ʤʫʩʦʨʘ ʠ ʙʣʘʛʦʫʩʪʨʘʠʚʘʣʠ ʪʝʨʨʠʪʦʨʠʠ ʨʦʱ, ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ, ʩʘʞʘʣʠ ʩʘʞʝʥʮʳ ʚ 

ʨʘʤʢʘʭ ʘʢʮʠʠ çʉʢʚʝʨ ʇʦʙʝʜʳè, ʧʦʜ ʣʦʟʫʥʛʦʤ çʉʜʝʣʘʝʤ ʥʘʰ ʛʦʨʦʜ ʯʠʱʝè. ɺ ʪʘʢʠʭ ʧʨʘʟʜʥʠʢʘʭ 

ʪʨʫʜʘ ʫʞʝ ʥʝ ʚ ʧʝʨʚʳʡ ʨʘʟ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʜʝʧʫʪʘʪ ɿʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʉʦʙʨʘʥʠʷ ʂʘʣʫʞʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ʇʨʝʜʤʝʪʦʤ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʰʢʦʣʴʥʠʢʦʚ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʨʛʘʥʦʚ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʉʘʤʦʫʧʨʘʚʣʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʳ, ʩ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ 

çʐʢʦʣʴʥʘʷ ʨʝʩʧʫʙʣʠʢʘè. ʎʝʣʴ ʧʨʦʝʢʪʘ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʩʪʠ, ʦʙʣʘʜʘʶʱʝʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ 

ʢʘʯʝʩʪʚʘʤʠ, ʩʧʦʩʦʙʥʦʡ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʉʦʚʝʪ ʨʝʩʧʫʙʣʠʢʠ ʘʢʪʠʚʥʦ 

ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʙʦʪʳ ʰʢʦʣʳ, ʘ ʪʘʢʞʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʰʢʦʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. 

ɺ 2017 ʛʦʜʫ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʠʟʙʠʨʘʪʝʣʴʥʘʷ ʢʦʤʠʩʩʠʷ ʊʘʨʫʩʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʚʝʣʘ 

ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʠʛʨʫ çɸʟʙʫʢʘ ʶʥʦʛʦ ʠʟʙʠʨʘʪʝʣʷè ʥʘ ʙʘʟʝ ʊʘʨʫʩʩʢʦʡ ʨʘʡʦʥʥʦʡ ʜʝʪʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ 

ʠʤʝʥʠ ʅ.ɺ. ɹʦʛʜʘʥʦʚʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʙʫʜʫʱʠʝ ʠʟʙʠʨʘʪʝʣʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 11 ʜʦ 14 ʣʝʪ, 
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ʧʨʦʰʣʘ ʚ ʬʦʨʤʘʪʝ ʢʘʧʠʪʘʣ-ʰʦʫ çʇʦʣʝ ʯʫʜʝʩè. ʊʨʠ ʪʨʦʡʢʠ ʠʛʨʦʢʦʚ ʦʪʛʘʜʳʚʘʣʠ ʩʣʦʚʘ ʥʘ ʟʥʘʥʠʝ ʥʝ 

ʪʦʣʴʢʦ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʧʨʘʚʘ, ʥʦ ʠ ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʈʝʙʷʪʘ, ʦʜʝʨʞʘʚʰʠʝ 

ʧʦʙʝʜʫ ʚ ʪʨʝʭ ʪʫʨʘʭ, ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʬʠʥʘʣʝ ʠʛʨʳ, ʘ ʧʦʙʝʜʠʪʝʣʴ ʬʠʥʘʣʘ ï ʚ ʩʫʧʝʨʬʠʥʘʣʝ. 

ʋʯʘʩʪʥʠʢʘʤʠ ʤʝʨʦʧʨʠʷʪʠʷ ʩʪʘʣʠ ʙʫʜʫʱʠʝ ʠʟʙʠʨʘʪʝʣʠ: ʫʯʘʱʠʝʩʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʰʢʦʣ ʊʘʨʫʩʩʢʦʛʦ ʨʘʡʦʥʘ, ʘ ʪʘʢʞʝ ʠʭ ʩʚʝʨʩʪʥʠʢʠ ï ʛʦʩʪʠ ʠʟ ʌʝʨʟʠʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʇʨʠ ʩʦʜʝʡʩʪʚʠʠ ʄʦʣʦʜʸʞʥʦʡ ʊʀʂ ʦʨʛʘʥʠʟʦʚʘʣʘ ʠ ʧʨʦʚʝʣʘ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʠʛʨʫ-ʚʠʢʪʦʨʠʥʫ 

çʗ ʠʤʝʶ ʧʨʘʚʦ!è ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʜʝʪʩʢʦʛʦ ʣʘʛʝʨʷ ʩ ʜʥʝʚʥʳʤ ʧʨʝʙʳʚʘʥʠʝʤ ʥʘ ʙʘʟʝ ʄɹʆʋ 

çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 1 ʠʤʝʥʠ ɻʝʨʦʷ ʈʦʩʩʠʠ ʄ.ɻ. ɽʬʨʝʤʦʚʘè ʛ. ʊʘʨʫʩʳ, 

ʜʝʪʩʢʠʭ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʣʘʛʝʨʷʭ ʧʨʦʚʝʣʘ ʠʛʨʫ çʄʦʡ ʚʳʙʦʨè, ʚ ʢʦʪʦʨʦʡ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʨʝʙʷʪʘ 

ʠʟ ʩʝʣʴʩʢʠʭ ʰʢʦʣ ʚ ʚʦʟʨʘʩʪʝ 7-10 ʣʝʪ. 

ɺ ʨʘʤʢʘʭ ʅʝʜʝʣʠ ʤʦʣʦʜʦʛʦ ʠʟʙʠʨʘʪʝʣʷ ʚ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2017 ʛʦʜʫ ʧʨʦʰʝʣ III 

ʄʦʣʦʜʝʞʥʳʡ ʬʦʨʫʤ ʊʘʨʫʩʩʢʦʛʦ ʨʘʡʦʥʘ ï ʟʥʘʯʠʤʦʝ, ʤʘʩʰʪʘʙʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʧʦʩʚʷʱʝʥʥʦʝ 

ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠʥʠʮʠʘʪʠʚʥʦʡ ʠ ʪʘʣʘʥʪʣʠʚʦʡ ʤʦʣʦʜʝʞʠ, ʙʦʣʝʝ ʧʦʣʥʦʤʫ 

ʚʢʣʶʯʝʥʠʶ ʤʦʣʦʜʝʞʠ ʚ ʦʙʱʝʩʪʚʝʥʥʫʶ ʞʠʟʥʴ ʛʦʨʦʜʘ ʠ ʨʘʡʦʥʘ. 

ʇʨʦʰʝʜʰʠʡ ʚ 2017 ʛʦʜʫ ʪʨʝʪʠʡ ʬʦʨʫʤ, ʠʤʝʶʱʠʡ ʥʘʟʚʘʥʠʝ çʊʘʨʫʩʘ ï ʤʦʷ ʪʝʨʨʠʪʦʨʠʷè, 

ʩʦʙʨʘʣ ʦʢʦʣʦ 300 ʫʯʘʩʪʥʠʢʦʚ ï ʵʪʦ ʫʯʘʱʘʷʩʷ ʠ ʨʘʙʦʪʘʶʱʘʷ ʤʦʣʦʜʝʞʴ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 14 ʜʦ 30 ʣʝʪ. 

ʌʦʨʫʤ ʩʪʘʣ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʣʦʱʘʜʢʦʡ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʘʢʪʠʚʥʫʶ ʤʦʣʦʜʝʞʴ 

ʊʘʨʫʩʩʢʦʛʦ ʨʘʡʦʥʘ, ʥʘ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʤʦʣʦʜʦʡ ʯʝʣʦʚʝʢ ʠʣʠ ʢʦʤʘʥʜʘ ʩʤʦʛʣʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʩʚʦʠ ʠʜʝʠ ʠ ʧʨʦʝʢʪʳ, ʚʳʨʘʟʠʪʴ ʘʢʪʠʚʥʫʶ ʞʠʟʥʝʥʥʫʶ ʧʦʟʠʮʠʶ, ʥʘʡʪʠ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ ʠ 

ʧʦʣʫʯʠʪʴ ʧʦʜʜʝʨʞʢʫ. 

ʆʙʰʠʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʬʦʨʫʤʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʘ: ʧʨʝʟʝʥʪʘʮʠʶ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʨʘʡʦʥʝ ʠ ʘʢʪʠʚʥʦ ʨʝʘʣʠʟʫʝʤʳʭ ʤʦʣʦʜʝʞʥʳʭ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʧʨʦʝʢʪʦʚ ʠ 

ʚʳʙʦʨʳ ʥʦʚʦʛʦ ʩʦʩʪʘʚʘ ʄʦʣʦʜʝʞʥʦʛʦ ʩʦʚʝʪʘ ʧʨʠ ʛʣʘʚʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ 

çʊʘʨʫʩʩʢʠʡ ʨʘʡʦʥè. 

ɺ ʮʝʣʷʭ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʤʦʣʦʜʝʞʠ ʚ ʊʘʨʫʩʩʢʦʤ ʨʘʡʦʥʝ ʩʪʘʨʪʦʚʘʣ ʇʨʦʝʢʪ 

çɿʘʙʳʪʳʝ ʠʤʝʥʘ ʟʝʤʣʠ ʊʘʨʫʩʩʢʦʡè. ʇʨʦʝʢʪ ʨʝʘʣʠʟʫʝʪʩʷ ʩʠʣʘʤʠ ʄʦʣʦʜʝʞʥʦʛʦ ʉʦʚʝʪʘ ʧʨʠ ʛʣʘʚʝ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʄʈ çʊʘʨʫʩʩʢʠʡ ʨʘʡʦʥè, ʘ ʪʘʢʞʝ ʯʣʝʥʘʤʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ 

ʢʦʤʠʩʩʠʠ ʊʘʨʫʩʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʄʦʣʦʜʝʞʥʦʡ ʊʀʂ [6]. ʇʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʠʩʪʦʨʠʯʝʩʢʦʡ ʠ ʧʨʘʚʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʊʘʨʫʩʩʢʦʛʦ ʨʘʡʦʥʘ, ʘ ʪʘʢʞʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ 

ʤʦʣʦʜʝʞʠ ʘʢʪʠʚʥʦʡ ʞʠʟʥʝʥʥʦʡ ʧʦʟʠʮʠʠ ʠ ʞʝʣʘʥʠʷ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʞʠʟʥʠ ʥʝ ʪʦʣʴʢʦ ʨʘʡʦʥʘ, ʥʦ ʠ ʩʪʨʘʥʳ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ, ʝʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʫʩʧʝʰʥʦʡ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ 

ʢʘʩʘʝʪʩʷ ʧʨʦʙʣʝʤʳ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʢʦʛʜʘ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʨʫʜʦʚʳʭ 
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ʨʝʩʫʨʩʦʚ ʩʪʘʥʝʪ ʤʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʛʨʘʤʦʪʥʳʤ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝʤ ʤʦʣʦʜʝʞʠ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠʭ 

ʨʘʟʚʠʪʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʷʭ ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.  

ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʧʦʚʳʰʝʥʠʠ ʝʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʛʨʘʝʪ ʚʥʝʜʨʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ. ʊʘʢʦʡ 

ʤʦʥʠʪʦʨʠʥʛ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʣʝʞʠʚʘʥʠʠ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʤʦʣʦʜʝʞʥʦʡ ʩʨʝʜʳ, ʩʪʝʧʝʥʠ ʝʝ 

ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʧʦʣʠʪʠʯʝʩʢʫʶ ʞʠʟʥʴ ʦʙʱʝʩʪʚʘ, ʦʮʝʥʢʝ ʦʪʥʦʰʝʥʠʷ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢ ʚʣʘʩʪʠ, 

ʠʜʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ, ʧʘʨʪʠʡʥʳʭ ʧʨʠʩʪʨʘʩʪʠʡ [3]. 

ʄʦʥʠʪʦʨʠʥʛ ʥʝʦʙʭʦʜʠʤ ʢʘʢ ʧʨʝʜʧʦʩʳʣʢʘ ʠ ʩʨʝʜʩʪʚʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʩʨʘʚʥʝʥʠʷ, 

ʦʙʦʙʱʝʥʠʷ, ʧʨʦʛʥʦʟʘ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʫʛʣʫʙʣʝʥʠʶ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʩʦʮʠʘʣʠʟʘʮʠʠ ʤʦʣʦʜʝʞʠ. 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʝ ʧʦʟʚʦʣʠʪ ʧʨʝʜʩʪʘʚʠʪʴ ʝʝ 

ʩʪʨʫʢʪʫʨʫ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʨʝʭ ʫʨʦʚʥʝʡ. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ï ʵʪʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʦʙʱʝʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ. ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ, ʦʟʥʘʯʘʶʱʠʡ 

ʧʨʠʤʝʥʝʥʠʝ ʦʙʱʝʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ ʤʦʣʦʜʝʞʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʳ. ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ - ʜʝʷʪʝʣʴʥʦʩʪʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ, ʦʪʨʘʞʘʝʪ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʩ 

ʤʦʣʦʜʝʞʴʶ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʩʣʫʞʙʘʭ, ʤʦʣʦʜʝʞʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʷʭ, 

ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʘʨʪʠʷʭ, ʩʦʚʝʱʘʪʝʣʴʥʦ-ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʤʦʣʦʜʝʞʠ ʧʨʠ ʦʨʛʘʥʘʭ 

ʤʝʩʪʥʦʡ ʚʣʘʩʪʠ [4]. ʈʘʟʚʠʪʠʝ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ï ʵʪʦ 

ʢʦʤʧʣʝʢʩʥʘʷ ʠ ʩʠʩʪʝʤʥʘʷ ʟʘʜʘʯʘ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʦʟʥʘʯʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʨʝʘʣʠʟʘʮʠʶ ʝʝ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 
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ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʤʦʞʥʳʭ ʘʚʘʨʠʡ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡ ʠ ʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ. ʄʝʪʦʜʠʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʩʣʫʞʙʳ ʛʨʘʞʜʘʥʩʢʦʡ 

ʟʘʱʠʪʳ ʠ ʜʨʫʛʠʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʠ ʥʘ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʡ ʦʙʲʝʢʪ, ʦʧʘʩʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʘʚʘʨʠʷ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ, ʤʝʪʦʜʠʢʘ. 

 

STRUCTURING THE THREATS IN THE PROCESS OF OI L AND GAS COMPANIES  

Alatartsev D.A., Izhberdeeva K.A., Muhametzyanov I.N. 

Based on the analysis of chemical safety in the developed world, and existing methods for 

predicting the effects of outflow (ejection) of hazardous chemicals in the event of accidents on chemically 

hazardous objects, the technique of predicting the consequences of possible accidents in the 

implementation of measures for the elimination of accidents and their consequences. The technique is 

intended for use by the Service of Civil Protection and other departments to eliminate the accident on 

chemically hazardous objects.  

Keywords: chemically dangerous objects, dangerous chemicals, failure, forecasting consequences 

technique. 

 

ɺʚʝʜʝʥʠʝ 

ʆʙʝʩʧʝʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʪʝʭʥʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʯʝʣʦʚʝʢʘ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʙʦʣʴʰʫʶ ʧʨʦʙʣʝʤʫ ʧʦ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʦʙʲʝʢʪʘʭ ʥʝʬʪʝʛʘʟʦʚʳʭ ʢʦʤʧʘʥʠʡ (ʜʘʣʝʝ ï ʍʅʆ). ʉʝʛʦʜʥʷ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʙʦʣʝʝ 900 ʦʙʲʝʢʪʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʭʨʘʥʠʪʩʷ ʠʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʣʝʝ 300 ʪʳʩ. ʪʦʥʥ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ 4 ʪʳʩ. ʪʦʥʥ ʭʣʦʨʘ, 

202 ʪʳʩ. ʪʦʥʥ ʘʤʤʠʘʢʘ ʠ 101 ʪʳʩ. ʪʦʥʥ ʜʨʫʛʠʭ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

çʊɽʆʈʀʗ. ʇʈɸʂʊʀʂɸ. ʀʅʅʆɺɸʎʀʀè 
ʉɽʅʊʗɹʈʔ 2018 

ʆʍʈɸʅɸ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ. ʕʂʆʃʆɻʀʗ ʏɽʃʆɺɽʂɸ 
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ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʠ ʍʅʆ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ, ʥʘ ʩʝʛʦʜʥʷ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʠ ʠ 

ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡ ʥʘ ʍʅʆ, ʧʦʵʪʦʤʫ ʚʦʧʨʦʩ ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʦʡ ʤʝʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʤ [4, ʩ. 182]. 

ɸʥʘʣʠʟ ʜʝʡʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʣʠʚʘ (ʚʳʙʨʦʩʘ) ʦʧʘʩʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʠ ʥʘ ʍʅʆ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʝʪʦʜʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʝʥ ʚ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʧʦʣʝʟʥʳʤ, ʩʫʱʝʩʪʚʫʶʱʘʷ 

ʤʝʪʦʜʠʢʘ ʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʝʡʩʪʚʫʶʱʝʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʜʦʧʦʣʥʝʥʠʶ ʩʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʜʝʡʩʪʚʫʶʱʠʭ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʘ ʪʘʢʞʝ ʫʯʝʪʘ ʥʦʚʝʡʰʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʤʝʭʘʥʠʟʤʦʚ ʚ 

ʩʬʝʨʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ [3, ʩ. 335]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʨʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ 

ʚʳʣʠʚʘ (ʚʳʙʨʦʩʘ) ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʡ ʥʘ ʍʅʆ (ʜʘʣʝʝ - ʄʝʪʦʜʠʢʘ), 

ʢʦʪʦʨʘʷ ʙʳ ʧʦʟʚʦʣʠʣʘ ʧʨʦʚʝʜʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʠ ʘʚʘʨʠʡʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʘʩʰʪʘʙʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʧʘʩʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʙʳʣʦ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʠʨʦʚʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʘʩʰʪʘʙʦʚ ʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡ ʥʘ ʍʅʆ, ʩʠʥʪʝʟ ʣʫʯʰʠʭ ʧʦʜʭʦʜʦʚ ʪʘʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʧʨʦʝʢʪʘ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʚʤʝʩʪʝ ʩʦ ʩʧʨʘʚʦʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʤʝʪʦʜ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ [1, ʩ. 5]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʙʳʣʘ 

ʧʦʣʦʞʝʥʘ çʄʝʪʦʜʠʢʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʣʠʚʘ (ʚʳʙʨʦʩʘ) ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʧʨʠ ʘʚʘʨʠʷʭ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʢʦʤʧʣʝʢʩʘʭè, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʫʪʚʝʨʞʜʝʥʘ ʧʨʠʢʘʟʦʤ ʄʏʉ. ʊʘʢʞʝ ʙʳʣʠ ʫʯʪʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʦʣʦʞʝʥʠʷ çʄʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʠʩʢʦʚ ʠ ʧʨʠʝʤʣʝʤʳʭ ʫʨʦʚʥʝʡ ʜʣʷ ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʧʦʚʳʰʝʥʥʦʡ 

ʦʧʘʩʥʦʩʪʠè ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ. ɺʦ ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ ʥʦʚʦʡ ʄʝʪʦʜʠʢʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʝʠʟʚʝʩʪʥʳʝ ʬʦʨʤʫʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʦʨʤʫʣʫ ʄʘʮʘʢʘ ʩ ʫʨʘʚʥʝʥʠʝʤ ʂʣʘʡʧʝʨʦʥʘ-

ʂʣʘʫʟʠʫʩʘ. ɺ ʥʦʚʦʡ ʄʝʪʦʜʠʢʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʣʠʚʘ (ʚʳʙʨʦʩʘ) ʦʧʘʩʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʟ-ʟʘ ʘʚʘʨʠʡ ʫʚʝʣʠʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʜʦ 36 

ʩʦʝʜʠʥʝʥʠʡ. ʊʘʢʞʝ ʜʘʥʥʘʷ ʄʝʪʦʜʠʢʘ ʫʯʠʪʳʚʘʝʪ ʣʘʥʜʰʘʬʪʥʳʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʦʯʘʛʝ 

ʘʚʘʨʠʠ [2, ʩ. 302]. 

ɺ ʦʙʱʝʤ ʧʣʘʥʝ ʩʪʨʫʢʪʫʨʘ ʄʝʪʦʜʠʢʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʦʚ: 

 ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ; 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

çʊɽʆʈʀʗ. ʇʈɸʂʊʀʂɸ. ʀʅʅʆɺɸʎʀʀè 
ʉɽʅʊʗɹʈʔ 2018 

ʆʍʈɸʅɸ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ. ʕʂʆʃʆɻʀʗ ʏɽʃʆɺɽʂɸ 
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 ʪʝʨʤʠʥʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʥʷʪʠʡ; 

 ʦʙʱʠʭ ʧʦʣʦʞʝʥʠʡ; 

 ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʤʘʩʰʪʘʙʘ ʟʦʥʳ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ; 

 ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ; 

 ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ; 

 ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ ʠ ʦʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʪʝʧʝʥʠ ʭʠʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ; 

 ʧʨʠʣʦʞʝʥʠʷ. 

ʄʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʜʦʣʛʦʩʨʦʯʥʦʝ (ʦʧʝʨʘʪʠʚʥʦʝ) ʠ ʘʚʘʨʠʡʥʦʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʤʘʩʰʪʘʙʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʠ ʩ ʫʪʝʯʢʦʡ (ʚʳʙʨʦʩʦʤ) 

ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʝʤʢʦʩʪʝʡ ʥʘ ʍʅʆ, ʘʚʪʦʤʦʙʠʣʴʥʦʤ, ʨʝʯʥʦʤ, 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʠ ʪʨʫʙʦʧʨʦʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʊʘʢʞʝ ʄʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʤʘʩʰʪʘʙʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʠ ʥʘ ʤʦʨʩʢʦʤ 

ʪʨʘʥʩʧʦʨʪʝ, ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʙʣʘʢʦ ʅʍʈ ʤʦʞʝʪ ʜʦʩʪʘʪʴ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ, ʛʜʝ ʧʨʦʞʠʚʘʝʪ ʥʘʩʝʣʝʥʠʝ. 

ɽʝ ʜʝʡʩʪʚʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʦʧʘʩʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ, ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʘʚʘʨʠʠ, ʧʝʨʝʭʦʜʷʪ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʛʘʟʦʦʙʨʘʟʥʦʤ, ʧʘʨʦʦʙʨʘʟʥʦʤ ʠ ʘʵʨʦʟʦʣʴʥʦʤ ʘʛʨʝʛʘʪʥʦʤ 

ʩʦʩʪʦʷʥʠʷʭ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʝʨʚʠʯʥʦʛʦ ʠ/ʠʣʠ ʚʪʦʨʠʯʥʦʛʦ ʦʙʣʘʢʘ ʠ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ 

ʦʧʘʩʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʥʝ ʧʝʨʝʭʦʜʷʪ ʚ ʛʘʟʦʦʙʨʘʟʥʦʝ, ʧʘʨʦʦʙʨʘʟʥʦʝ ʠʣʠ ʘʵʨʦʟʦʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ [5, ʩ. 197]. 

ɺ ʆʙʱʠʭ ʧʦʣʦʞʝʥʠʷʭ ʧʨʠʚʝʜʝʥʳ ʧʨʠʥʮʠʧʳ ʦʮʝʥʢʠ ʭʠʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʰʪʘʙʘ ʘʚʘʨʠʠ, ʨʘʩʯʝʪ ʚʨʝʤʝʥʠ ʧʦʜʭʦʜʘ ʦʙʣʘʢʘ ʦʧʘʩʥʦʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ; ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ 

ʩʪʨʫʢʪʫʨʳ ʧʦʨʘʞʝʥʥʳʭ ʣʠʮ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʝʜʠʥʠʮ ʠ ʦʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʪʝʧʝʥʠ ʭʠʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʘʩʰʪʘʙʦʚ ʟʦʥʳ ʭʠʤʠʯʝʩʢʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʚʦʟʤʦʞʥʳʭ ʦʙʱʠʭ ʧʦʪʝʨʴ ʥʘʩʝʣʝʥʠʷ ʚ ʦʯʘʛʝ ʟʘʛʨʷʟʥʝʥʠʷ: 

 ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʦʙʲʝʢʪʝ ʠ ʜʘʥʥʳʝ ʧʦ ʨʘʟʤʝʱʝʥʠʶ 

ʠʭ ʟʘʧʘʩʦʚ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʝʤʢʦʩʪʷʭ; 

 ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʧʦʧʘʣʘ ʚ ʘʪʤʦʩʬʝʨʫ; 

 ʭʘʨʘʢʪʝʨ ʠʟʣʠʷʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ (çʩʚʦʙʦʜʥʦè, çʚ ʧʦʜʜʦʥè ʠʣʠ çʚ ʦʙʚʘʣʦʚʘʥʠʝè); 

 ʚʳʩʦʪʘ ʧʦʜʜʦʥʘ ʠʣʠ ʦʙʚʘʣʦʚʢʠ; 

 ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʥʘ ʚʳʩʦʪʝ 1-10 ʤ, 

ʩʪʝʧʝʥʴ ʚʝʨʪʠʢʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʟʜʫʭʘ; 
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 ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʝ ʠ ʟʘʛʦʨʦʜʥʦʡ ʟʦʥʝ. 

ɺ ʩʣʫʯʘʝ ʧʨʦʚʝʜʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʄʝʪʦʜʠʢʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠʥʠʤʘʪʴ: 

 ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʚʳʣʠʣʘʩʴ: - ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦ ʦʙʲʝʤʫ 

ʝʜʠʥʠʯʥʦʡ ʝʤʢʦʩʪʠ, ʘ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʧʘʩʥʳʭ ʨʘʡʦʥʘʭ (ʥʘ ʦʩʦʙʳʡ ʧʝʨʠʦʜ ʠ ʜʣʷ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʠ ʪ. ʧ) - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ; 

 ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʪʘʥʮʠʡ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʚʦʟʢʘ ʦʧʘʩʥʦʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʚʘʨʠʷ ʩ ʠʟʣʠʚʦʤ 60 ʪʦʥʥ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʢʦʪʦʨʦʝ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ; 

 ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʣʦʱʘʜʴ ʟʦʥʳ ʚʦʟʤʦʞʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʙʫʜʝʪ ʥʘʠʙʦʣʴʰʝʡ: ʩʪʝʧʝʥʴ ʚʝʨʪʠʢʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʟʜʫʭʘ - ʠʥʚʝʨʩʠʷ; ʩʢʦʨʦʩʪʴ 

ʚʦʟʜʫʭʘ - 1 ʤ/ʩ; ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ - 20 Áʉ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʘʩʰʪʘʙʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʘʚʘʨʠʠ ʧʨʠʤʝʥʷʣʠ ʦʙʱʝʠʟʚʝʩʪʥʳʝ ʬʦʨʤʫʣʳ ʄʘʮʘʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʫʨʘʚʥʝʥʠʝʤ ʂʣʘʡʧʝʨʦʥʘ-

ʂʣʘʫʟʠʫʩʘ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

 ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ, ʠʟʣʠʚʰʝʡʩʷ; 

 ʨʝʘʣʴʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ʎʝʥʪʨʦʤ ʟʦʥʳ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʩʪʦ ʘʚʘʨʠʠ. ɺʥʝʰʥʠʝ ʧʨʝʜʝʣʳ 

ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʟʥʘʯʝʥʠʶ ʧʦʨʦʛʦʚʦʡ ʪʦʢʩʦʜʦʟʳ ʚ ʩʣʫʯʘʝ 

ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʜʝʡʩʪʚʠʷ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ɻʣʫʙʠʥʘ ʟʦʥʳ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʘʛʨʝʛʘʪʥʦʛʦ: 

 ʜʣʷ ʛʘʟʦʚ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʠʣʠ ʧʝʨʝʚʦʟʷʪʩʷ ʚ ʩʞʠʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, - ʦʪʜʝʣʴʥʦ ʧʦ 

ʧʝʨʚʠʯʥʳʤ ʠ ʚʪʦʨʠʯʥʳʤ ʦʙʣʘʢʘʤʠ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ; 

 ʜʣʷ ʛʘʟʦʚ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʠʣʠ ʧʝʨʝʚʦʟʷʪʩʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ - ʪʦʣʴʢʦ ʧʦ ʧʝʨʚʠʯʥʦʤʫ 

ʦʙʣʘʢʫ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ; 

 ʜʣʷ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪ ʠʣʠ ʧʝʨʝʚʦʟʷʪ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ 

ʪʘʢʞʝ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʝʥʠʷ ʢʦʪʦʨʳʭ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, - ʪʦʣʴʢʦ ʧʦ 

ʚʪʦʨʠʯʥʳʤ ʦʙʣʘʢʘʤ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʊʘʢʞʝ ʚ ʄʝʪʦʜʠʢʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ: 

 ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʠ ʝʤʢʦʩʪʴ ʩ ʦʧʘʩʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʨʘʟʨʫʰʘʝʪʩʷ 

ʧʦʣʥʦʩʪʴʶ; 
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 ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦʰʝʥʥʦʛʦ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (Q) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʫ 

ʟʘʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʝʤʢʦʩʪʠ; 

 ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʝʝ ʨʝʣʴʝʬ, ʦʪʢʨʳʪʳʡ ʠʣʠ ʟʘʢʨʳʪʳʡ ʢ 

ʟʘʢʨʳʪʦʤʫ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʙʦʣʴʰʠʝ ʛʦʨʦʜʘ, ʛʦʨʳ, ʣʝʩ ʚʦʟʨʘʩʪʦʤ 30 ʣʝʪ ʠ ʙʦʣʝʝ); 

 ʧʨʝʜʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ ʚ ʟʦʥʝ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʩʦʭʨʘʥʝʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʝʠʟʤʝʥʥʳʤʠ ʩʦʩʪʘʚʣʷʝʪ 4 ʯʘʩʘ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʵʪʦʛʦ 

ʚʨʝʤʝʥʠ ʧʨʦʛʥʦʟ ʦʙʩʪʘʥʦʚʢʠ ʫʪʦʯʥʷʝʪʩʷ. 

ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʤʘʩʰʪʘʙ ʟʦʥʳ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʧʨʠʥʠʤʘʝʪʩʷ: 

 ʨʘʜʠʫʩ ʨʘʡʦʥʘ ʘʚʘʨʠʠ RA (ʢʤ); 

 ʛʣʫʙʠʥʘ ɻt1 (ʢʤ) ʠ ʧʣʦʱʘʜʴ S1 (ʢʤ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʦʙʣʘʢʘ ʦʧʘʩʥʦʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ; 

 ʛʣʫʙʠʥʘ ɻt2 (ʢʤ) ʠ ʧʣʦʱʘʜʴ S2 (ʢʤ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʦʙʣʘʢʘ ʭʠʤʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ. 

ɿʥʘʯʝʥʠʝ ʛʣʫʙʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʦʙʣʘʢʘ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ɻt1) 

ʨʘʩʩʯʠʪʘʥʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʪʠʧʠʯʥʳʭ ʦʙʲʝʤʦʚ ʭʨʘʥʝʥʠʷ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ ʫʯʝʪʦʤ ʠʭ 

ʧʦʣʥʦʡ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʠ ʫʪʝʯʢʠ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʜʜʦʥ (ʦʙʚʘʣʦʚʘʥʠʝ), 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʥʘ ʚʳʩʦʪʝ 110 ʤ. 

ɻʣʫʙʠʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʦʙʣʘʢʘ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ɻt1 (ʢʤ) ʩ 

ʫʯʝʪʦʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʝʨʝʭʦʜʷʱʝʛʦ ʚ ʧʝʨʚʠʯʥʦʝ ʦʙʣʘʢʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ (1): 

,                (1) 

ʛʜʝ: ɻʧ - ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʛʣʫʙʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʦʙʣʘʢʘ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʥʘ ʨʘʚʥʠʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʚʥʝʰʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ, ʢʤ; 

Kt1 - ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ; 

ʂm - ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ ʤʝʩʪʥʦʩʪʠ; 

ʂk - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʩʭʦʞʜʝʥʠʷ ʤʘʩʩʳ ʦʧʘʩʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ ʪʠʧʠʯʥʳʤʠ ʦʙʲʝʤʘʤʠ ʝʤʢʦʩʪʝʡ. ɼʣʷ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʚʳʰʝʥʠʷ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʦʪʥʦʰʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʘʩʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ Qʟ (ʪʦʥʥ) ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʟʥʘʯʝʥʠʷ ʪʠʧʦʚʦʡ ʝʤʢʦʩʪʠ Qm (ʪʦʥʥ). 

ɻʣʫʙʠʥʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʦʙʣʘʢʘ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ ʨʘʚʥʠʥʥʦʡ 

ʤʝʩʪʥʦʩʪʠ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʧʨʝʜʝʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʧʦʨʦʛʦʚʦʡ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

çʊɽʆʈʀʗ. ʇʈɸʂʊʀʂɸ. ʀʅʅʆɺɸʎʀʀè 
ʉɽʅʊʗɹʈʔ 2018 

ʆʍʈɸʅɸ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ. ʕʂʆʃʆɻʀʗ ʏɽʃʆɺɽʂɸ 
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ʪʦʢʩʦʜʦʟʳ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ɿʥʘʯʝʥʠʝ ʛʣʫʙʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʪʦʨʠʯʥʦʛʦ ʦʙʣʘʢʘ ʅʍʈ (ɻt2) ʨʘʩʩʯʠʪʘʥʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʪʠʧʠʯʥʳʭ ʦʙʲʝʤʦʚ ʭʨʘʥʝʥʠʷ ʦʧʘʩʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ ʫʯʝʪʦʤ ʚʝʨʪʠʢʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʟʜʫʭʘ. 

ɻʣʫʙʠʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʦʙʣʘʢʘ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ɻt2 (ʢʤ) ʩ 

ʫʯʝʪʦʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʅʍʈ, ʯʪʦ ʧʝʨʝʭʦʜʠʪ ʚʦ ʚʪʦʨʠʯʥʦʝ ʦʙʣʘʢʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2): 

, (2) 

ʛʜʝ ɻʚ - ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʛʣʫʙʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʦʙʣʘʢʘ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʥʘ ʨʘʚʥʠʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʚʥʝʰʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ, ʢʤ; 

Kt2 - ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ; 

ʂm - ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ ʤʝʩʪʥʦʩʪʠ; 

ʂʢ - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʩʭʦʞʜʝʥʠʷ ʤʘʩʩʳ ʦʧʘʩʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ ʪʠʧʠʯʥʳʤʠ ʦʙʲʝʤʘʤʠ ʝʤʢʦʩʪʝʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂʢ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʩʣʫʯʘʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʦʙʣʘʢʘ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ.  

ʈʘʡʦʥ ʘʚʘʨʠʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʘʜʠʫʩʦʤ RA (ʢʤ), ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʣʦʱʘʜʴ ʢʨʫʛʘ, ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʫʶʪʩʷ ʩʚʦʡʩʪʚʘ ʦʙʣʘʢʘ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʢʨʫʧʥʝʡʰʠʝ. ɺʝʣʠʯʠʥʘ 

ʨʘʜʠʫʩʘ ʨʘʡʦʥʘ ʘʚʘʨʠʠ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʫʩʣʦʚʠʡ ʝʛʦ ʭʨʘʥʝʥʠʷ 

(ʠʩʧʦʣʴʟʦʚʘʥʠʷ). ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʟʥʘʯʝʥʠʷ RA ʧʨʠʥʠʤʘʝʪʩʷ: 

 ʜʣʷ ʩʞʠʞʝʥʥʳʭ ʛʘʟʦʚ ʠ ʞʠʜʢʠʭ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʢʠʧʝʥʠʷ, ʯʪʦ ʭʨʘʥʷʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʝʤʢʦʩʪʷʭ ʦʙʲʝʤʦʤ ʜʦ 100 ʪʦʥʥ ï 500 ʤ, ʚ ʦʩʪʘʣʴʥʳʭ 

ʩʣʫʯʘʷʭ - ʦʜʠʥ ʢʠʣʦʤʝʪʨ; 

 ʜʣʷ ʞʠʜʢʠʭ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʢʠʧʝʥʠʷ ʚ ʩʣʫʯʘʝ 

ʨʘʟʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʝʤʢʦʩʪʝʡ ʦʙʲʝʤʦʤ ʜʦ 100 ʪʦʥʥ - 200-300 ʤ, ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ï 500 ʤ. 

ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʨʘʜʠʫʩ ʨʘʡʦʥʘ ʘʚʘʨʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʚʝʣʠʯʠʚʘʪʴ ʚ 1,5 - 2 

ʨʘʟʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʨʦʩʘ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʝʝ ʨʘʟʙʨʘʩʳʚʘʥʠʷ ʟʘ ʩʯʝʪ ʚʟʨʳʚʘ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʫʯʠʪʳʚʘʝʪʩʷ 

ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʨʝʜʩʪʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ. ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʷʚʣʷʶʪʩʷ: 

 ʚʨʝʤʷ ʠʩʧʘʨʝʥʠʷ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʣʠʚʘ; 

 ʚʨʝʤʷ ʧʦʜʭʦʜʘ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʢ ʦʙʲʝʢʪʫ. 
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ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʩʪʝʧʝʥʴ ʦʧʘʩʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʦʢʘʟʘʚʰʠʭʩʷ ʚ ʦʯʘʛʝ ʧʦʨʘʞʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʨʘʞʝʥʥʳʭ ʩʨʝʜʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʦʙʲʝʢʪʘ, ʛʜʝ ʧʨʦʠʟʦʰʣʘ ʘʚʘʨʠʷ, ʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚʙʣʠʟʠ 

ʵʪʦʛʦ ʦʙʲʝʢʪʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ, ʦʢʘʟʘʚʰʠʭʩʷ ʚ ʦʯʘʛʝ ʧʦʨʘʞʝʥʠʷ, ʠ ʠʭ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʪ ʜʝʡʩʪʚʠʷ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʦʢʘʟʘʚʰʠʭʩʷ ʚ ʦʯʘʛʝ ʧʦʨʘʞʝʥʠʷ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʫʪʝʤ ʩʫʤʤʠʨʦʚʘʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ (ʥʘʩʝʣʝʥʠʷ), ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʘʭ (ʚ ʞʠʣʳʭ ʢʚʘʨʪʘʣʘʭ, ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ), ʧʦʜʚʝʨʛʰʠʭʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʦʧʘʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʠʣʠ ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ (ʥʘʩʝʣʝʥʠʷ), ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ (ʥʘʩʝʣʝʥʥʦʛʦ 

ʧʫʥʢʪʘ) ʥʘ ʧʣʦʱʘʜʴ ʟʘʨʘʞʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʄʝʪʦʜʠʢʝ ʧʨʠʚʝʜʝʥʳ ʢʨʠʪʝʨʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʝʜʠʥʠʮ ʠ ʦʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʪʝʧʝʥʠ ʭʠʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. ʂʨʠʪʝʨʠʷʤʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲʝʢʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʠʭ ʭʠʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʤʝʨ ʧʣʦʱʘʜʠ, ʯʪʦ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʚ ʟʦʥʫ ʚʦʟʤʦʞʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ 

ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʠ ʥʘ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʦʤ ʦʙʲʝʢʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʂʨʠʪʝʨʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ ʠ 

ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ (ʢʨʦʤʝ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ) 

ʅʘʟʚʘʥʠʝ ʦʙʲʝʢʪʘ, 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ 

 

ʂʨʠʪʝʨʠʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

 

ɽʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ 

ʏʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʉʪʝʧʝʥʴ ʭʠʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 

ɯ II  III  IV  

ʍʠʤʠʯʝʩʢʠ 

ʦʧʘʩʥʳʡ ʦʙʲʝʢʪ 

ʂʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʠʷ, 

ʧʦʧʘʜʘʶʱʝʛʦ ʚ 

ʧʨʦʛʥʦʟʠʨʫʝʤʫʶ ʟʦʥʫ 

ʭʠʤʠʯʝʩʢʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʠ 

ʥʘ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʦʤ 

ʦʙʲʝʢʪʝ 

ʪʳʩ. ʯʝʣ. > 3,0 0,3-3,0 0,1-0,3 < 0,1 

ʍʠʤʠʯʝʩʢʠ 

ʦʧʘʩʥʘʷ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ 

ʝʜʠʥʠʮʘ 

ɼʦʣʷ ʪʝʨʨʠʪʦʨʠʠ, 

ʧʦʧʘʜʘʶʱʝʡ ʚ ʟʦʥʫ 

ʚʦʟʤʦʞʥʦʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʠ 

ʥʘ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ 

ʦʙʲʝʢʪʘʭ 

% < 50 30-50 10-30 < 10 
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ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ, ʥʘ ʩʝʛʦʜʥʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʯʝʪʢʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʠ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ 

ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡ ʥʘ ʭʠʤʠʯʝʩʢʠ-ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʘʭ, ʧʦʵʪʦʤʫ ʚʦʧʨʦʩ ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʦʡ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʢ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʣʠʚʘ (ʚʳʙʨʦʩʘ) ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʡ ʥʘ 

ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʘʭ ʧʦʟʚʦʣʠʣ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʦʜʭʦʜʳ ʢ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʝ ʠ ʧʦ ʩʫʪʠ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʫʶ 

ʄʝʪʦʜʠʢʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʄʝʪʦʜʠʢʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ, ʦʜʥʘʢʦ ʚ ʥʦʚʦʡ ʄʝʪʦʜʠʢʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʣʠʚʘ (ʚʳʙʨʦʩʘ) 

ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʟ-ʟʘ ʘʚʘʨʠʡ ʫʚʝʣʠʯʝʥʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʜʦ 36 ʩʦʝʜʠʥʝʥʠʡ. ʊʘʢʞʝ 

ʜʘʥʥʘʷ ʄʝʪʦʜʠʢʘ ʫʯʠʪʳʚʘʝʪ ʣʘʥʜʰʘʬʪʥʳʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʦʯʘʛʝ ʘʚʘʨʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʢʣʶʯʠʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʩʫʙʲʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʧʨʦʛʥʦʟʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʷʞʝʩʪʠ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʠ ʥʘ ʍʅʆ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʪʘʢʠʭ ʧʨʦʛʥʦʟʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʚʦ ʚʨʝʤʷ ʘʚʘʨʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʝʝ 

ʧʦʩʣʝʜʩʪʚʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʝʜʠʥʠʪʴ ʠʤʝʶʱʠʝʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʠʣʠ ʩʦʟʜʘʪʴ 

ʦʪʜʝʣʴʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʍʅʆ, ʙʘʟʫ 

ʜʘʥʥʳʭ ʘʚʘʨʠʡ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʍʅʆ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʠ ʙʘʟʫ ʜʘʥʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʩʪʨʘʭʦʚʦʛʦ ʬʦʥʜʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʍʅʆ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʙʘʟʘ ʜʘʥʥʳʭ 

ʧʣʘʥʦʚ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡ ʥʘ ʍʅʆ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. 
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ʋɼʂ 53 

ʕʂʉʇɽʈʀʄɽʅʊʓ, ʅɸʇʈɸɺʃɽʅʅʓɽ ʅɸ ʀʉʉʃɽɼʆɺɸʅʀɽ 

ʉʀʃʔʅʆɺɿɸʀʄʆɼɽʁʉʊɺʋʖʑɽɻʆ ɺɽʑɽʉʊɺɸ, ʇʆʃʋʏɽʅʅʆɻʆ ɺ ʋʉʃʆɺʀʗʍ 

ʇʈʆɻʈɸʄʄʓ ʉʂɸʅʀʈʆɺɸʅʀʗ ʕʅɽʈɻʀʀ ʇʋʏʂɸ ɺ STAR 

ʅʠʢʦʣʴʩʢʘʷ ʃ.ɸ., ʐʠʰʢʠʥʘ ɸ.ʌ. 

ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʬʘ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʣʝʪʥʝʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʚ 

ʃʘʙʦʨʘʪʦʨʠʠ ʌʠʟʠʢʠ ɺʳʩʦʢʠʭ ʕʥʝʨʛʠʡ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ çʆʙʲʝʜʠʥʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè (ʆʀʗʀ), ʛ. 

ɼʫʙʥʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʬʘʟʦʚʦʛʦ 

ʧʝʨʝʭʦʜʘ ʚ ʛʦʨʷʯʝʡ ʠ ʧʣʦʪʥʦʡ ʷʜʝʨʥʦʡ ʤʘʪʝʨʠʠ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʙʳʣʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʚ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʪʷʞʝʣʳʭ ʠʦʥʦʚ ʥʘ ʨʝʣʷʪʠʚʠʩʪʩʢʦʤ ʢʦʣʣʘʡʜʝʨʝ ʪʷʞʝʣʳʭ ʠʦʥʦʚ 

(RHIC) ʧʨʠ ʵʥʝʨʛʠʷʭ 200 ɻʵɺ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʙʘʟʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʙʘʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʷʞʝʣʳʝ ʠʦʥʳ, ʢʚʘʨʢ-ʛʣʶʦʥʥʘʷ ʧʣʘʟʤʘ, ʢʚʘʥʪʦʚʘʷ ʭʨʦʤʦʜʠʥʘʤʠʢʘ, 

ʬʘʟʦʚʘʷ ʜʠʘʛʨʘʤʤʘ, ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ  
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ʇʨʘʢʪʠʢʘ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʧʨʦʛʨʘʤʤʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʣʶʙʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ [5-

10, 12, 13]. ɺ ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʟʥʘʢʦʤʷʪʩʷ ʩ ʧʨʦʮʝʩʩʘʤʠ ʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʨʝʘʣʠʟʫʝʤʳʤʠ ʚ ʨʝʘʣʴʥʦʤ ʩʝʢʪʦʨʝ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʢʠ. ɽʱʝ ʦʜʥʠʤ ʚʠʜʦʤ ʧʨʘʢʪʠʢʠ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʢʘ ʚ ʥʘʫʯʥʦ-
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ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʥʘʚʳʢʠ ʦʙʨʘʙʦʪʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʫʯʘʪʩʷ ʩʪʨʦʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʧʦʣʫʯʘʶʪ ʙʦʣʝʝ 

ʛʣʫʙʦʢʠʝ ʟʥʘʥʠʷ ʚ ʚʳʙʨʘʥʥʳʭ ʦʙʣʘʩʪʷʭ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʣʝʪʥʝʡ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʠ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʌʠʟʠʢʠ ɺʳʩʦʢʠʭ ʕʥʝʨʛʠʡ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ çʆʙʲʝʜʠʥʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè 

(ʆʀʗʀ), ʛ. ɼʫʙʥʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʛʦʨʷʯʝʡ ʠ ʧʣʦʪʥʦʡ ʷʜʝʨʥʦʡ ʤʘʪʝʨʠʠ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʙʳʣʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʚ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʪʷʞʝʣʳʭ ʠʦʥʦʚ ʥʘ ʨʝʣʷʪʠʚʠʩʪʩʢʦʤ ʢʦʣʣʘʡʜʝʨʝ ʪʷʞʝʣʳʭ ʠʦʥʦʚ 

(RHIC) ʧʨʠ ʵʥʝʨʛʠʷʭ 200 ɻʵɺ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʙʘʟʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʙʘʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ 

ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʪʜʝʣʴʥʦ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʷʜʝʨʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ʯʘʩʪʠʮ ʩ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʝʡ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʬʘʟʦʚʦʡ ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʤʘʪʝʨʠʠ, ʢʦʪʦʨʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʣʴʥʦʛʦ ʷʜʝʨʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʝʩʯʠʩʣʝʥʥʳʭ, ʦʯʝʥʴ ʯʝʪʢʠʭ ʬʘʟʦʚʳʭ ʜʠʘʛʨʘʤʤ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ 

ʬʠʟʠʢʝ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʩʨʝʜ, ʬʘʟʦʚʘʷ ʜʠʘʛʨʘʤʤʘ, ʠʩʩʣʝʜʦʚʘʥʥʘʷ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʪʷʞʝʣʳʭ 

ʠʦʥʦʚ, ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʚʘʥʪʦʚʦʡ ʭʨʦʤʦʜʠʥʘʤʠʢʠ (ʂʍɼ). 

ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʡ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʧʦʩʦʙ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʬʘʟʦʚʫʶ 

ʜʠʘʛʨʘʤʤʫ ʂʍɼ ʥʘʭʦʜʠʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ (ʊ) ʠ ʙʘʨʠʦʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

(ɛB) [4]. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʬʘʟ ʂʍɼ, ʘ ʪʘʢʞʝ ʛʠʧʦʪʝʪʠʯʝʩʢʠ ʧʦʢʘʟʘʥʳ 

ʦʙʣʘʩʪʠ, ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʷʜʝʨʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʵʥʝʨʛʠʷʭ 

ʧʫʯʢʘ. 

 

ʈʠʩʫʥʦʢ 1. ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʬʘʟʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʂʍɼ ʩ ʛʨʘʥʠʮʘʤʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ 

ʩʦʩʪʦʷʥʠʷ ʤʘʪʝʨʠʠ ʂʍɼ 
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ɸʜʨʦʥʥʘʷ ʤʘʪʝʨʠʷ ï ʵʪʦ ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʢʚʘʨʢʠ ʠ 

ʛʣʶʦʥʳ, ʦʛʨʘʥʠʯʝʥʳ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʘ ʠʤʝʥʥʦ ʙʘʨʠʦʥʘʤʠ ʠ ʤʝʟʦʥʘʤʠ. ʇʨʠ ʚʳʩʦʢʠʭ 

ʧʣʦʪʥʦʩʪʷʭ ʵʥʝʨʛʠʠ ʂʍɼ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ ʦʪ ʘʜʨʦʥʥʦʛʦ ʛʘʟʘ ʚ ʩʦʩʪʦʷʥʠʝ ʢʚʘʨʢ-

ʛʣʶʦʥʥʦʡ ʧʣʘʟʤʳ (ʂɻʇ). ɺ ʛʦʨʷʯʝʡ ʠ ʧʣʦʪʥʦʡ ʂʍɼ ʤʘʪʝʨʠʠ ʘʜʨʦʥʳ ʧʣʘʚʷʪʩʷ ʚ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʭ 

ʢʚʘʨʢʠ, ʠ ʩʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʘʥʦʚʠʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ. 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʬʘʟʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʂʍɼ ʢʘʢ ʬʫʥʢʮʠʠ ʦʪ T ʠ ɛB 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʢʘʥʠʨʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʧʫʯʢʘ [1]. ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʥʘʯʘʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ T ʠ ɛB, ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ ʩʪʦʣʢʥʦʚʝʥʠʷ. ʇʦ ʤʝʨʝ 

ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ, ʘʜʠʘʙʘʪʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʂɻʇ. ʇʦʵʪʦʤʫ, 

ʧʦʢʘ ʩʠʩʪʝʤʘ ʨʘʩʰʠʨʷʝʪʩʷ, T ʠ ɛB ʫʤʝʥʴʰʘʶʪʩʷ, ʠ ʜʘʥʥʳʝ ʚʝʣʠʯʠʥʳ ʷʚʣʷʶʪʩʷ ʤʝʨʦʡ ʠʟʙʳʪʢʘ 

ʢʚʘʨʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʥʪʠʢʚʘʨʢʦʚ. ʀʟʙʳʪʦʢ ʢʚʘʨʢʦʚ ʦʙʫʩʣʦʚʣʝʥ ʚʘʣʝʥʪʥʳʤʠ ʢʚʘʨʢʘʤʠ 

ʦʩʪʘʥʦʚʣʝʥʥʳʭ ʙʘʨʠʦʥʦʚ ʦʪ ʜʚʫʭ ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʷʜʝʨ. ʉʦʟʜʘʚʘʷ ʩʠʩʪʝʤʳ ʩ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ 

ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʤʦʞʥʦ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʨʝʘʢʮʠʠ ʧʝʨʝʩʝʢʘʶʪ ʛʨʘʥʠʮʫ ʬʘʟ 

ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ T ʠ ɛB, ʠ ʵʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʠʥʪʝʨʝʩʥʳʤ ʪʦʯʢʘʤ ʥʘ ʬʘʟʦʚʦʡ 

ʜʠʘʛʨʘʤʤʝ (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʢʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘ ʠ ʫʩʣʦʚʠʷ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʝʨʚʦʛʦ ʨʦʜʘ). 

ʎʝʣʴ ʧʨʦʛʨʘʤʤʳ BES-I ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʤ [2, 3, 11]: (a) ʧʦʠʩʢ ʧʦʨʦʛʦʚʳʭ ʵʥʝʨʛʠʡ ʜʣʷ 

ʩʠʛʥʘʪʫʨ ʂɻʇ, ʢʦʪʦʨʳʝ ʫʞʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʚʝʨʭʥʠʭ RHIC-ʵʥʝʨʛʠʷʭ, ʪʝʤ ʩʘʤʳʤ ʧʦʜʪʚʝʨʞʜʘʷ 

ʧʨʦʰʣʳʝ ʦʪʢʨʳʪʠʷ ʂɻʇ; (ʙ) ʠʩʢʘʪʴ ʩʠʛʥʘʪʫʨʳ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʝʨʚʦʛʦ ʨʦʜʘ; (ʚ) ʧʦʠʩʢ 

ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʂɻʇ/ʘʜʨʦʥʥʦʛʦ ʛʘʟʘ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʬʠʟʠʢʝ ʩʪʦʣʢʥʦʚʝʥʠʡ ʪʷʞʝʣʳʭ ʠʦʥʦʚ ʟʘʥʠʤʘʝʪ ʧʦʷʚʣʝʥʠʝ ʩʪʨʘʥʥʦʩʪʠ. 

ʇʦʚʳʰʝʥʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʪʨʘʥʥʦʩʪʠ ʫʞʝ ʜʘʚʥʦ ʙʳʣʘ ʧʨʝʜʩʢʘʟʘʥʘ ʢʘʢ ʠʟʚʝʩʪʥʦʝ 

ʩʚʦʡʩʪʚʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʂɻʇ. ɺ ʘʜʨʦʥʥʦʤ ʛʘʟʝ ʩʪʨʘʥʥʦʩʪʴ ʜʦʣʞʥʘ ʧʦʷʚʣʷʪʴʩʷ ʯʝʨʝʟ ʩʪʨʘʥʥʳʝ 

ʧʘʨʳ ʘʜʨʦʥʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʡ ʵʥʝʨʛʠʠ, ʪʦʛʜʘ ʢʘʢ ʚ ʂɻʇ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʯʝʨʝʟ 

ʩʪʨʘʥʥʫʶ ʧʘʨʫ ʢʚʘʨʢ-ʘʥʪʠʢʚʘʨʢʦʚ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦʡ. ʇʦʵʪʦʤʫ ʦʪʥʦʰʝʥʠʝ 

K/ˊ ʥʘ ʦʩʥʦʚʝ ʩʪʦʣʢʥʦʚʝʥʠʡ ʪʷʞʝʣʳʭ ʠʦʥʦʚ ʠʟʫʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʂɻʇ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʘʥʥʦʩʪʠ, ʧʳʪʘʷʩʴ ʥʘʡʪʠ ʧʠʢ ʥʘ ʩʦʦʪʥʦʰʝʥʠʠ K+/ˊ+, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʢ 

ʬʘʟʦʚʦʤʫ ʧʝʨʝʭʦʜʫ ʤʝʞʜʫ ʘʜʨʦʥʘʤʠ ʠ ʂɻʇ. 

ʈʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ ʬʘʟʦʚʦʡ ʜʠʘʛʨʘʤʤʳ ʧʦʣʫʯʘʶʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʫʪʝʤ ʩ ʧʦʤʦʱʴʶ 

ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʠʠ ʧʫʯʢʘ. ʅʘʯʘʣʴʥʳʝ T ʠ ɛB ʠʟʤʝʥʷʶʪʩʷ ʢʘʢ ʬʫʥʢʮʠʠ ʵʥʝʨʛʠʠ ʮʝʥʪʨʘ ʤʘʩʩ NNs . 

ʕʪʦ ʩʪʨʘʪʝʛʠʷ ʧʨʠʥʷʪʘ ʚ ʧʨʦʛʨʘʤʤʝ BES ʧʨʠ RHIC. ʆʙʣʘʩʪʠ T ʠ ɛB ʬʘʟʦʚʦʡ ʜʠʘʛʨʘʤʤʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʜʘʥʥʦʡ ʵʥʝʨʛʠʠ ʩʪʦʣʢʥʦʚʝʥʠʷ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʘʜʨʦʥʥʳʭ 

ʩʧʝʢʪʨʦʚ. ʕʪʠ ʩʧʝʢʪʨʳ ʦʪʨʘʞʘʶʪ ʩʚʦʡʩʪʚʘ ʦʙʲʝʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ ʢʠʥʝʪʠʯʝʩʢʦʤ ʟʘʤʦʨʘʞʠʚʘʥʠʠ, 

ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʫʧʨʫʛʠʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʤʝʞʜʫ ʘʜʨʦʥʘʤʠ ʧʨʝʢʨʘʪʠʣʠʩʴ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ 
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ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʪʠʧʠʯʥʳʡ ʛʨʘʬʠʢ ʠʥʚʘʨʠʘʥʪʥʳʭ ʚʳʭʦʜʦʚ. 

 

ʈʠʩʫʥʦʢ 2. ʀʥʚʘʨʠʘʥʪʥʳʝ ʚʳʭʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ mT ï m ʘʜʨʦʥʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ 

ʩʪʦʣʢʥʦʚʝʥʠʷʭ Au+Au ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʮʝʥʪʨʘʣʴʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʧʨʠ NNs  = 11,5 ɻʵɺ.  

ʇʨʦʛʨʘʤʤʘ BES-I ʦʙʝʩʧʝʯʠʚʘʣʘ ʠʟʤʝʨʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʟʘʤʝʨʟʘʥʠʷ ʦʪ 

ʮʝʥʪʨʘʣʴʥʦʩʪʠ. ɺ BES Phase-II  ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʚʳʭʦʜʦʚ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʘʜʨʦʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʳʩʪʨʦʪʳ, ʮʝʥʪʨʘʣʴʥʦʩʪʠ ʠ ʵʥʝʨʛʠʠ ʧʫʯʢʘ ʙʫʜʝʪ ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ ʦʙ 

ʵʚʦʣʶʮʠʠ ʚʳʭʦʜʦʚ ʘʜʨʦʥʦʚ ʤʝʞʜʫ ʥʘʯʘʣʴʥʦʡ ʘʜʨʦʥʠʟʘʮʠʝʡ ʠ ʦʢʦʥʯʘʪʝʣʴʥʳʤ ʪʝʧʣʦʚʳʤ 

ʨʘʚʥʦʚʝʩʠʝʤ ʠ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʘʜʨʦʥʠʟʘʮʠʠ. 

ʇʨʦʛʨʘʤʤʘ RHIC BES-I ʧʨʦʠʟʚʦʜʠʪ ʩʢʘʥʠʨʦʚʘʥʠʝ ʦʪ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʤʘʪʝʨʠʷ 

ʨʘʩʰʠʨʷʝʪʩʷ ʠ ʦʭʣʘʞʜʘʝʪʩʷ ʯʝʨʝʟ ʢʨʦʩʩʦʚʝʨʥʳʡ ʧʝʨʝʭʦʜ, ʚʧʣʦʪʴ ʜʦ ʪʝʭ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʢʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʘʟʦʚʦʡ ʜʠʘʛʨʘʤʤʳ ʤʘʪʝʨʠʠ ʂʍɼ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʦʞʝʪ 

ʙʳʪʴ ʠʥʪʝʨʝʩʥʳʤ ʜʝʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʠʘʧʘʟʦʥʘ ʵʥʝʨʛʠʡ ʦʪ 7,7 ʜʦ 19,6 ɻʵɺ, ʧʨʝʜʣʦʞʝʥʥʦʝ ʚ 

BES Phase II, ʢʦʪʦʨʦʝ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʠ ʛʨʘʥʠʮʳ ʬʘʟʦʚʦʛʦ 

ʧʝʨʝʭʦʜʘ ʧʝʨʚʦʛʦ ʨʦʜʘ. 

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʜʦʣʞʥʘ ʙʳʪʴ ʢʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘ ʚ ʤʘʪʝʨʠʠ 

ʂʍɼ, ʛʜʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ ʧʝʨʚʦʛʦ ʨʦʜʘ, ʠ ʧʝʨʝʭʦʜ ʩʪʘʥʦʚʠʪʩʷ ʢʨʦʩʩʦʚʝʨʦʤ, ʧʦʩʣʝ 

ʯʝʛʦ ʛʨʘʥʠʮʳ ʬʘʟ ʬʘʢʪʠʯʝʩʢʠ ʧʝʨʝʩʪʘʶʪ ʩʫʱʝʩʪʚʦʚʘʪʴ [4]. 

STAR ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʨʝʣʷʪʠʚʠʩʪʩʢʦʤ ʢʦʣʣʘʡʜʝʨʝ ʪʷʞʝʣʳʭ 

ʠʦʥʦʚ (RHIC) ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɹʨʫʢʭʝʡʚʝʥ, ɸʧʪʦʥ, ʅʴʶ-ʁʦʨʢ. ɽʛʦ ʮʝʣʴ ʨʦʣ ï ʠʟʫʯʠʪʴ 

ʩʪʨʫʢʪʫʨʫ ʚʝʱʝʩʪʚʘ ʩ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʩʪʦʣʢʥʦʚʝʥʠʷʤʠ, ʚʢʣʶʯʘʷ ʧʦʣʷʨʠʟʦʚʘʥʥʳʝ p+p 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʜʣʷ ʩʧʠʥʦʚʦʡ ʬʠʟʠʢʠ, d+Au, Cu+Cu ʠ Au+Au ʩʪʦʣʢʥʦʚʝʥʠʷ ʜʣʷ ʬʠʟʠʢʠ ʂɻʇ. 
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ʈʠʩʫʥʦʢ 3. ɼʝʪʝʢʪʦʨ STAR 

ɼʝʪʝʢʪʦʨ STAR ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʦʪʩʣʝʞʠʚʘʥʠʠ ʪʳʩʷʯ ʯʘʩʪʠʮ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʢʘʞʜʦʤ 

ʠʦʥʥʦʤ ʩʪʦʣʢʥʦʚʝʥʠʠ ʚ RHIC. STAR ʷʚʣʷʝʪʩʷ ʤʘʩʩʠʚʥʳʤ ʜʝʪʝʢʪʦʨʦʤ, ʝʛʦ ʤʘʩʩʘ 1200 ʪʦʥʥʳ. 

ʇʝʨʚʠʯʥʘʷ ʥʘʫʯʥʘʷ ʟʘʜʘʯʘ STAR ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʚʘʨʢ-ʛʣʶʦʥʥʦʡ ʧʣʘʟʤʳ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʂɻʇ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʫʟʥʘʪʴ ɺʩʝʣʝʥʥʫʶ ʚ ʧʝʨʚʳʝ 

ʤʦʤʝʥʪʳ ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝʢʦʪʦʨʳʭ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʛʜʝ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʠʜʝʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʨʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʜʥʠʤ ʠʟʤʝʨʝʥʠʝʤ, ʵʢʩʧʝʨʠʤʝʥʪ 

STAR ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʩʝʨʴʝʟʥʳʝ 

ʚʳʚʦʜʳ ʦ ʂɻʇ. ʕʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʩʠʩʪʝʤʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʷʜʝʨʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʷʭ, ʪʘʢ ʠ ʩ ʥʝʠʩʩʣʝʜʦʚʘʥʥʦʡ ʦʙʣʘʩʪʴʶ ʠʟʫʯʘʝʤʦʡ ʬʠʟʠʢʠ [7]. 

ʇʦʵʪʦʤʫ STAR ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʜʝʪʝʢʪʦʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʦʙʥʘʨʫʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʯʘʩʪʠʮ ʠʣʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʭ ʜʚʠʞʝʥʠʝ. 

ʕʪʠ ʜʝʪʝʢʪʦʨʳ ʨʘʙʦʪʘʶʪ ʚʤʝʩʪʝ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʩʪʦʣʢʥʦʚʝʥʠʷ. 

ɼʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʠʩʧʦʣʴʟʫʷ 

ʤʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ. ʉ ʧʦʤʦʱʴʶ ʧʦʜʦʙʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʦʜʥʫ ʠʟ 

ʢʦʥʢʨʝʪʥʳʭ ʩʠʛʥʘʪʫʨ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ, ʘ ʠʤʝʥʥʦ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥʥʳʭ ʯʘʩʪʠʮ, 

ʥʘʧʨʠʤʝʨ, ʢʘʦʥʦʚ (KÑ), ʢ ʢʦʣʠʯʝʩʪʚʫ ʥʝʩʪʨʘʥʥʳʭ ʯʘʩʪʠʮ, ʥʘʧʨʠʤʝʨ, ʧʠʦʥʘʤ (ˊÑ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʵʥʝʨʛʠʠ ʮʝʥʪʨʘ ʤʘʩʩ. ʆʧʠʩʘʥʠʝ ʤʦʜʝʣʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʦʪʜʝʣʴʥʦʡ ʩʪʘʪʴʝ. 






