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ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ: 

ɻʫʣʷʝʚ ɻʝʨʤʘʥ ʖʨʴʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ʃ876 

ʃʫʯʰʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ 2022: ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ XXXIV 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʥʢʫʨʩʘ / ʇʦʜ ʦʙʱ. ʨʝʜ. ɻ.ʖ. ɻʫʣʷʝʚʘ ï 

ʇʝʥʟʘ: ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè. ï 2022. ï 102 ʩ. 

 

ISBN 978-5-00173-224-2 

 

ʅʘʩʪʦʷʱʠʡ ʩʙʦʨʥʠʢ ʩʦʩʪʘʚʣʝʥ ʧʦ ʤʘʪʝʨʠʘʣʘʤ XXXIV ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʥʢʫʨʩʘ çʃʫʯʰʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ 2022è, 

ʩʦʩʪʦʷʚʰʝʛʦʩʷ 28 ʬʝʚʨʘʣʷ 2022 ʛ. ʚ ʛ. ʇʝʥʟʘ. ɺ ʩʙʦʨʥʠʢʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʙʦʨʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘʩʧʠʨʘʥʪʦʚ, 

ʤʘʛʠʩʪʨʘʥʪʦʚ, ʩʪʫʜʝʥʪʦʚ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʘʫʪʝʥʪʠʯʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʮʠʪʘʪ, ʠʤʝʥ, ʥʘʟʚʘʥʠʡ ʠ ʠʥʳʭ ʩʚʝʜʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʟʘ ʩʦʙʣʶʜʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦʙ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʝʩʫʪ ʘʚʪʦʨʳ 

ʧʫʙʣʠʢʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʇʦʣʥʳʝ ʪʝʢʩʪʳ ʩʪʘʪʝʡ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʨʘʟʤʝʱʝʥʳ ʚ ʅʘʫʯʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʙʠʙʣʠʦʪʝʢʝ Elibrary.ru ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɼʦʛʦʚʦʨʦʤ ˉ1096-04/2016K ʦʪ 26.04.2016 ʛ. 
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ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ: 

ɻʫʣʷʝʚ ɻʝʨʤʘʥ ʖʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

 

ʉʦʩʪʘʚ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ:  

ɸʛʘʨʢʦʚʘ ʃʶʙʦʚʴ ɺʘʩʠʣʴʝʚʥʘ ï 

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɸʥʘʥʯʝʥʢʦ ʀʛʦʨʴ ɺʠʢʪʦʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɸʥʪʠʧʦʚ ɸʣʝʢʩʘʥʜʨ ɻʝʥʥʘʜʴʝʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ɹʘʙʘʥʦʚʘ ʖʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï  

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɹʘʛʘʤʘʝʚ ɹʘʛʘʤ ʄʘʥʘʧʦʚʠʯ ï  

ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʘʞʝʥʦʚʘ ʆʣʴʛʘ ʇʨʦʢʦʧʴʝʚʥʘ ï  

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʦʷʨʩʢʠʡ ʃʝʦʥʠʜ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 

ɹʫʟʥʠ ɸʨʪʝʤʠʡ ʅʠʢʦʣʘʝʚʠʯ ï  

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʫʨʦʚ ɸʣʝʢʩʘʥʜʨ ʕʜʫʘʨʜʦʚʠʯ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺʘʩʠʣʴʝʚ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɺʣʘʩʦʚʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï  

ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ɻʝʪʤʘʥʩʢʘʷ ɽʣʝʥʘ ɺʘʣʝʥʪʠʥʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɻʨʠʮʘʡ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼʘʚʣʝʪʰʠʥ ʈʘʰʠʪ ɸʭʤʝʪʦʚʠʯ ï  

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʀʚʘʥʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʀʛʣʠʥ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʀʣʴʠʥ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʀʩʢʘʥʜʘʨʦʚʘ ɻʫʣʴʥʘʨʘ ʈʠʬʦʚʥʘ ï  

ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʂʘʟʜʘʥʷʥ ʉʫʩʘʥʥʘ ʐʘʣʚʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʯʘʣʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʂʦʞʘʣʠʝʚʘ ʏʠʥʘʨʘ ɹʘʢʘʝʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂʦʣʝʩʥʠʢʦʚ ɻʝʥʥʘʜʠʡ ʅʠʢʦʣʘʝʚʠʯ ï  

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʦʨʥʝʚ ɺʷʯʝʩʣʘʚ ɺʷʯʝʩʣʘʚʦʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʂʨʝʤʥʝʚʘ ʊʘʪʴʷʥʘ ʃʝʦʥʠʜʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʨʳʣʦʚʘ ʄʘʨʠʷ ʅʠʢʦʣʘʝʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʂʫʥʮ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï  

ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʫʨʣʝʥʷ ʄʠʭʘʠʣ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï  

ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ 

ʄʘʣʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʄʝʩʝʥʷʰʠʥʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʅʝʢʨʘʩʦʚ ʉʪʘʥʠʩʣʘʚ ʅʠʢʦʣʘʝʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʅʝʧʦʤʥʷʱʠʡ ʆʣʝʛ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʆʨʦʙʝʮ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï 

ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʇʦʧʦʚʘ ʀʨʠʥʘ ɺʠʪʘʣʴʝʚʥʘ ï  

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʇʳʨʢʦʚ ɺʷʯʝʩʣʘʚ ɽʚʛʝʥʴʝʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʈʫʢʘʚʠʰʥʠʢʦʚ ɺʠʢʪʦʨ ʉʪʝʧʘʥʦʚʠʯ ï  

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʝʤʝʥʦʚʘ ʃʠʜʠʷ ʕʜʫʘʨʜʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʋʜʫʪ ɺʣʘʜʠʤʠʨ ɺʘʩʠʣʴʝʚʠʯ ï  

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌʠʦʥʦʚʘ ʃʶʜʤʠʣʘ ʈʠʤʦʚʥʘ ï  

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʏʠʩʪʦʚ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  
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ʈʫʥʛʝ-ʂʫʪʪʘ 4-ʛʦ ʧʦʨʷʜʢʘ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ ʜʣʷ ʨʝʰʝʥʠʷ 
ʩʠʩʪʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʟʘʜʘʯʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʣʝʪʦʚ ʣʝʪʘʪʝʣʴʥʳʭ 
ʘʧʧʘʨʘʪʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ 
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Abstract: The paper provides a brief overview of the current state of the theory of differential equations, their 
role in modeling processes in various fields of science, discusses the importance of numerical methods for 
solving differential equations and their software implementations in the study of flight dynamics of aircraft. The 
paper proposes the text of the program in the environment PascalABS.NET , to solve the Cauchy problem for 
a system of 3 differential equations by the 4th order Runge-Kutta method. If necessary, the program can be 
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ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʭʠʤʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʪʨʫʜʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (ɼʋ), ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʥʠ 
ʩʧʦʩʦʙʥʳ ʚʳʨʘʟʠʪʴ ʪʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʝ.  

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʵʪʦʡ ʚʘʞʥʝʡʰʝʡ ʪʝʤʳ ʚ ʚʫʟʘʭ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʥʘʣʠʪʠʯʝ-
ʩʢʠʤ ʤʝʪʦʜʘʤ ([1]) ʧʦʠʩʢʘ ʪʦʯʥʦʛʦ ʨʝʰʝʥʠʷ ɼʋ ʠ ʠʭ ʩʠʩʪʝʤ, ʥʦ ʵʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʣʠʰʴ ʚ ʩʣʫ-
ʯʘʝ, ʢʦʛʜʘ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʦʩʦʙʳʡ ʚʠʜ, ʘ ʵʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʦʝ. 

ɺ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʧʦʠʩʢ ʪʦʯʥʦʛʦ ʨʝʰʝʥʠʷ ɼʋ ʦʩʣʦʞʥʝʥ ʠʣʠ ʥʝʚʦʟʤʦʞʝʥ, ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʧʨʠʦʙ-
ʨʝʪʘʶʪ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ [2]. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʦʪ ʨʘʟʜʝʣ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʷʚʣʷʝʪʩʷ ʧʨʝʢʨʘʩʥʦ 
ʨʘʟʨʘʙʦʪʘʥʥʳʤ ([2], [3]) ʠ ʝʛʦ ʨʦʣʴ ʧʨʠ ʨʝʰʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ʪʨʫʜʥʦ ʧʝʨʝ-
ʦʮʝʥʠʪʴ. 

ʆʪʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ɼʋ ʠ ʚʳʨʘʟʠʪʴ ʝʛʦ 
ʯʝʨʝʟ ʠʟʚʝʩʪʥʳʝ ʬʫʥʢʮʠʠ ʯʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 
ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʜʦʩʪʫʧʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʕɺʄ. ʇʦʩʪʦ-
ʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 
ʙʘʟʳ ʠ ʘʣʛʦʨʠʪʤʦʚ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʤʘʪʝʤʘʪʠʢʠ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ 
ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 
ʠ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʚʨʝʤʝʥʥʳʤʠ ʫʯʝʥʳʤʠ ʟʘʜʘʯʫ ʦʩʚʦʝʥʠʷ ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʵʪʦʡ 
ʩʬʝʨʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʧʦʤʦʱʴ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʧʨʠʭʦʜʷʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʙʲʝʢʪʥʦ-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʘʢʝʪʳ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ (ʥʘʧʨʠʤʝʨ, MathCAD MathLab, 
WOLFRAM MATHEMATICA, ANSYS Workbench ʠ ʜʨʫʛʠʝ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʠ ʪʨʝ-
ʙʦʚʘʥʠʷ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
ʆʜʥʘʢʦ, ʵʪʦ ʥʝ ʦʪʤʝʥʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʥʘʪʴ ʢʣʶʯʝʚʳʝ ʩʚʦʡʩʪʚʘ ʠ ʧʦʥʠʤʘʪʴ ʩʫʱʥʦʩʪʴ ʘʣʛʦʨʠʪʤʦʚ 
ʧʨʠʤʝʥʷʝʤʳʭ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʪʘʢ ʢʘʢ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʨʘʚʠʣʴʥʘʷ ʠ ʘʜʝʢʚʘʪʥʘʷ ʠʥʪʝʨʧʨʝʪʘ-
ʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʯʝʪʦʚ, ʢʦʪʦʨʘʷ ʥʝ ʚʦʟʤʦʞʥʘ ʙʝʟ ʟʥʘʥʠʷ ʧʨʠʥʮʠʧʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʨʦʡ 
ʙʳʚʘʝʪ ʥʝʪʨʠʚʠʘʣʴʥʦʡ. 

ʇʦʞʘʣʫʡ, ʩʘʤʳʤ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʚ ʨʘʟʜʝʣʝ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʧʦʛʨʝʰʥʦ-
ʩʪʷʭ ʨʝʰʝʥʠʡ ʠ ʜʦʩʪʠʛʘʝʤʦʡ ʪʦʯʥʦʩʪʠ. ʅʝ ʚʩʝ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʠʤʝʶʪ ʩʧʦʩʦʙʳ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦʩʪʠ 
ʚʳʯʠʩʣʝʥʠʡ, ʧʦʵʪʦʤʫ ʫʯʝʥʦʤʫ ʚʘʞʥʦ ʟʥʘʪʴ ʠʩʪʦʯʥʠʢʠ ʚʦʟʥʠʢʘʶʱʠʭ ʦʰʠʙʦʢ ʠ ʫʤʝʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 
çʢʘʯʝʩʪʚʦè ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʨʝʟʫʣʴʪʘʪ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʟʥʘʢʦʤʣʝʥʠʝ ʢʫʨʩʘʥʪʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʧʨʠ-
ʤʝʥʝʥʠʷ ʠʟʫʯʝʥʥʳʭ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ɼʋ ʚ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʫʯʝʥʠʝ 
ʧʦʩʪʨʦʝʥʠʶ ʘʣʛʦʨʠʪʤʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʶ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʥʠʡ. 

ɼʣʷ  ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʂʦʰʠ  

  ' ( , ),y f x y=  0 0( ) ,y x y=            (1) 

ʜʣʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ɼʋ (1) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʕʡʣʝʨʘ ʠʣʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʕʡ-
ʣʝʨʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʯʘʩʪʥʳʤ ʩʣʫʯʘʷʤ ʤʝʪʦʜʦʚ ʈʫʥʛʝ-ʂʫʪʪʘ. 

ʉʫʪʴ ʵʪʠʭ ʤʝʪʦʜʦʚ ʩʚʦʜʠʪʩʷ ʢ ʚʳʯʠʩʣʝʥʠʶ ʟʥʘʯʝʥʠʡ ʠʩʢʦʤʦʡ ʬʫʥʢʮʠʠ ( )1,  0, 1, 2,...iy i+ =  

ʯʝʨʝʟ iy  ʠ ʟʥʘʯʝʥʠʡ ʧʨʘʚʦʡ ʯʘʩʪʠ (1), ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʚʳʙʠʨʘʝʤʳʭ ʟʥʘʯʝʥʠʷʭ 

1[ ; ]i ix x x+Í  ʠ ( )y x . ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʠʭ ʤʝʪʦʜʠʢʘʭ ʜʣʷ ʟʘʜʘʯʠ (1) ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʨʘʟʥʦʩʪʥʳʝ 

ʩʭʝʤʳ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ ʪʦʯʥʦʩʪʠ.  
ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʈʫʥʛʝ-ʂʫʪʪʘ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜ-

ʢʘ, ʪʘʢ ʢʘʢ ʟʘ ʩʯʝʪ ʥʝʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʯʝʪʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ, ʧʦʛʨʝʰ-

ʥʦʩʪʴ ʵʪʦʛʦ ʤʝʪʦʜʘ ʝʩʪʴ ʚʝʣʠʯʠʥʘ 
4( )O h . ʊʦ ʝʩʪʴ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʦʜʠʥʘʢʦʚʦʡ ʪʦʯʥʦ-

ʩʪʴʶ ʚ ʤʝʪʦʜʝ ʕʡʣʝʨʘ ʧʦʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʡ ʰʘʛ, ʯʝʤ ʚ ʤʝʪʦʜʝ ʈʫʥʛʝ-ʂʫʪʪʘ. 
ʆʛʨʦʤʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʠʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʩʠ-

ʩʪʝʤ ɼʋ (ʢʘʢ ʣʠʥʝʡʥʳʭ, ʪʘʢ ʠ ʥʝʣʠʥʝʡʥʳʭ). ɺ ʯʘʩʪʥʦʩʪʠ ʚ ʪʘʢʦʤ ʨʘʟʜʝʣʝ, ʢʘʢ ʜʠʥʘʤʠʢʘ ʧʦʣʝʪʘ ʣʝʪʘ-

https://www.wolfram.com/mathematica/
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ʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ʃɸ), ʧʨʠʭʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʦ ʠʤʝʪʴ ʜʝʣʦ ʠʤʝʥʥʦ ʩ ʩʠʩʪʝʤʘʤʠ ɼʋ.  
ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ ʮʝʥʪʨʘ ʤʘʩʩ ʃɸ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʘʱʘʶʱʝʡʩʷ ɿʝʤʣʠ ʧʦʣʫ-

ʯʠʤ ʩʠʩʪʝʤʫ 

(t) ,a ʢʦʨ

dV
m P R G J

dt
= + + +          (2) 

ʛʜʝ m ï ʤʘʩʩʘ ʃɸ, V  - ʩʢʦʨʦʩʪʴ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ, aR  - ʛʣʘʚʥʳʡ ʚʝʢʪʦʨ ʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ, 

G  - ʚʝʢʪʦʨ ʩʠʣʳ ʪʷʞʝʩʪʠ, 32 [ ]ʢʦʨJ m Vw=- Ö ³ - ʢʦʨʠʦʣʠʩʦʚʘ ʩʠʣʘ ʠʥʝʨʮʠʠ, 3w  - ʫʛʣʦʚʘʷ ʩʢʦ-

ʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ (ʥʘʧʨʘʚʣʝʥʘ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ). 
ɼʣʷ ʦʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ ʃɸ ʚ ʧʝʨʝʛʨʫʟʢʘʭ ʧʦʣʫʯʘʝʪʩʷ ʩʠʩʪʝʤʘ ʠʟ ʪʨʠʥʘʜʮʘʪʠ ʦʙʳʢʥʦʚʝʥʥʳʭ ʥʝ-

ʣʠʥʝʡʥʳʭ ɼʋ (9 ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ, 3 ʜʠʥʘʤʠʯʝʩʢʠʭ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʃɸ 
ʠ ʫʨʘʚʥʝʥʠʝ ʨʘʩʭʦʜʘ ʤʘʩʩ). ʉʧʠʩʦʢ ʩʠʩʪʝʤ ɼʋ, ʧʦʷʚʣʷʶʱʠʭʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʥʘʤʠʢʠ ʧʦʣʝʪʘ ʃɸ ʤʦʞʥʦ 
ʧʨʦʜʦʣʞʘʪʴ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦ ([4-6]). 

ɺ ʩʚʷʟʠ ʩ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʩʠʩʪʝʤ ɼʋ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʟ-
ʣʠʯʥʳʭ ʧʦʮʝʩʩʦʚ ʩʦʩʪʘʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ, ʨʝʘʣʠʟʫʶʱʘʷ ʤʝʪʦʜ ʈʫʥʛʝ-ʂʫʪʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ 3-ʭ 
ʥʝʣʠʥʝʡʥʳʭ ɼʋ. ʇʨʠʚʝʜʝʤ ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ PascalABS.net ([7], [8]) ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ 
ʥʝʣʠʥʝʡʥʦʡ ʩʠʩʪʝʤʳ 

4

1 1 2 3

2 1 3

2

1 2 3

' 2 cos ,

' 5 2 ,

' 3sin ,

y t y y y

y t y y

y y y

ë = + - +
î

= - -ì
î = -
í

 

ʩ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 1 0 10 2 0 20 3 0 30(t ) , (t ) , (t )y y y y y y= = = : 

PROGRAM RUKU; 
VAR t, t0, tk, y1, y2, y3, y10, y20, y30, h:real; 
 K: array [1..10,1..10] of real;  i, n:integer; 
FUNCTION Fun1 (t, y1, y2, y3:real):real; 
BEGIN Fun1:=sqr(sqr(t))+2*y1-y2+cos(y3); END; 
FUNCTION Fun2 (t, y1, y2, y3:real):real; 
BEGIN Fun2:=5*sqrt(t)-sqrt(2*y1)-y3; END; 
FUNCTION Fun3 (t, y1, y2, y3:real):real; 
BEGIN Fun3:=sqr(y2)-3*sin(y3); END; 
BEGIN  
WRITE('ɺʚʝʜʠʪʝ ʥʘʯʘʣʦ ʦʪʨʝʟʢʘ t0='); READLN(t0); 
WRITE('ɺʚʝʜʠʪʝ ʢʦʥʝʮ ʦʪʨʝʟʢʘ tk='); READLN(tk); 
WRITE('ɺʚʝʜʠʪʝ h ʘʛ h='); READLN(h); 
WRITE('ɺʚʝʜʠʪʝ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 1-ʦʡ ʠʩʢʦʤʦʡ ʬʫʥʢʮʠʠ y10='); READLN(y10); 
WRITE('ɺʚʝʜʠʪʝ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 2-ʦʡ ʠʩʢʦʤʦʡ ʬʫʥʢʮʠʠ y20='); READLN(y20); 
WRITE('ɺʚʝʜʠʪʝ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 3-ʝʡ ʠʩʢʦʤʦʡ ʬʫʥʢʮʠʠ y30='); READLN(y30); 
n:=round((tk-t0)/h); 
WRITELN; WRITELN; 
WRITELN('ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʉʆɼʋ'); 
WRITELN('ʤʝʪʦʜʦʤ ʈʫʥʛʝ-ʂʫʪʪʘ:'); WRITELN; 
FOR i:=0 TO n DO BEGIN 
IF i=0 THEN BEGIN t:=t0; y1:=y10; y2:=y20; y3:=y30; 
WRITELN('t[',i:2,']=',t:4:2,' y1[',i:2,']=',y1:7:4,' y2[',i:2,']=', y2:7:4,' y3[',i:2,']=', y3:7:4); 
END  
ELSE BEGIN 
K[1,1]:=h* Fun1(t,y1,y2,y3); 
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K[1,2]:=h* Fun2(t,y1,y2,y3); 
K[1,3]:=h* Fun3(t,y1,y2,y3); 
K[2,1]:=h*Fun1(t+h/2,y1+K[1,1]/2,y2+K[1,2]/2,y3+K[1,3]/2; 
K[2,2]:= h*Fun2(t+h/2,y1+K[1,1]/2,y2+K[1,2]/2,y3+K[1,3]/2); 
K[2,3]:= h*Fun3(t+h/2,y1+K[1,1]/2,y2+K[1,2]/2,y3+K[1,3]/2); 
K[3,1]:= h*Fun1(t+h/2,y1+K[2,1]/2,y2+K[2,2]/2,y3+K[2,3]/2); 
K[3,2]:= h*Fun2(t+h/2,y1+K[2,1]/2,y2+K[2,2]/2,y3+K[2,3]/2); 
K[3,3]:= h*Fun3(t+h/2,y1+K[2,1]/2,y2+K[2,2]/2,y3+K[2,3]/2); 
K[4,1]:= h*Fun1(t+h,y1+K[3,1],y2+K[3,2],y3+K[3,3]); 
K[4,2]:= h*Fun2(t+h,y1+K[3,1],y2+K[3,2],y3+K[3,3]); 
K[4,3]:= h*Fun3(t+h,y1+K[3,1],y2+K[3,2],y3+K[3,3]);  
y1:=y1+( K[1,1]+2*K[2,1]+2*K[3,1]+ K[4,1])/6; 
y2:=y3+( K[1,2]+2*K[2,2]+2*K[3,2]+ K[4,2])/6; 
y3:=y3+( K[1,3]+2*K[2,3]+2*K[3,3]+ K[4,3])/6; 
t:=t+h; 
WRITELN('t[',i:2,']=',t:6:3,' y1[',i:2,']=',y1:8:4,' y2[',i:2,']=', y2:8:4,' y3[',i:2,']=', y3:8:4); 
END; END; READLN; 
END. 
 
ɺ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ PascalABS.NET ([7],  [8]) ʨʝʘʣʠʟʦʚʘʥ ʤʝʪʦʜ ʈʫʥʛʝ-ʂʫʪʪʘ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʂʦʰʠ ʜʣʷ ʩʠʩʪʝʤʳ 3-ʭ ʦʙʳʢʥʦʚʝʥʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ɼʋ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʩʢʦʤʳʭ ʬʫʥʢʮʠʡ 

ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠ ʢ ʠʩʪʠʥʥʳʤ ʟʥʘʯʝʥʠʷʤ (ʪʦʯʥʦʩʪʴ ʤʝʪʦʜʘ ʈʫʥʛʝ-ʂʫʪʪʘ ʝʩʪʴ ʚʝʣʠʯʠʥʘ 
4( )O h ). ɿʘ 

ʩʯʝʪ ʚʳʙʦʨʘ ʰʘʛʘ h ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʯʥʦʩʪʴ.  

ʇʦ ʥʘʡʜʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʠʩʢʦʤʳʭ ʬʫʥʢʮʠʡ ʚ ʪʦʯʢʘʭ ix , ( )0, 1, 2,...i =  ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ 

ʧʨʠʙʣʠʞʝʥʥʳʝ ʛʨʘʬʠʢʠ ʨʝʰʝʥʠʡ ʠ ʥʘʭʦʜʠʪʴ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʪʦʯʢʘʭ ʯʘʩʪʠʯʥʳʭ ʦʪʨʝʟ-

ʢʦʚ 1[ ; ]i ix x+ , 
( )0, 1, 2,...i =

, ʠʩʧʦʣʴʟʫʷ, ʥʘʧʨʠʤʝʨ, ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝ. 
ʇʨʦʛʨʘʤʤʫ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ɼʋ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʠʥʘʤʠ-

ʢʠ ʧʦʣʝʪʦʚ ʃɸ (ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʳ (3)). ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʛʨʘʤʤʘ ʣʝʛʢʦ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʩʣʫʯʘʡ, 
ʢʦʛʜʘ ʚ ʩʠʩʪʝʤʝ ʙʦʣʴʰʝ 3-ʭ ɼʋ.  
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ǲȃȉ 35 

ǡǭǰǰǱǟǬǭǡǪǤǬǧǤ ǪǤǩǟǯǰǱǡǤǬǬǭǢǭ 
ǯǟǰǱǧǱǤǪǻǬǭǢǭ ǰǺǯǻǾ Ǭǟ 
ǼǩǰǮǤǯǧǫǤǬǱǟǪǻǬǺǴ ǲǶǟǰǱǩǟǴ ǡ 
ǲǶǤǠǬǺǴ ǦǟǡǤǣǤǬǧǾǴ ǟǢǧǬǰǩǭǢǭ ǭǩǯǲǢǟ 

ǰǿȌȃǿȌȍȁǿ ǧȏȇȌǿ ǠǿȑȍȋȒȌȉȒȄȁȌǿ 
ʢ.ʙ.ʥ., ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  
çɸʛʠʥʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʢʦʣʣʝʜʞ ʠʤ. ɺ.ʃ. ʏʠʤʠʪʜʦʨʞʠʝʚʘè   

ɻʆ çʇʦʩʝʣʦʢ ɸʛʠʥʩʢʦʝè, ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʤʥʦʛʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʧʨʦʠʟ-
ʨʘʩʪʘʶʱʠʝ ʚ ʟʘʙʘʡʢʘʣʴʩʢʠʭ ʣʝʩʦʩʪʝʧʷʭ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʘʛʦʪʦʚʢʠ.  ʂ ʩʦʞʘʣʝʥʠʶ, 
ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʶʪ ʘʨʝʘʣ ʠʣʠ ʫʞʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ. 
ʇʦʵʪʦʤʫ ʥʘʤʠ ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʚʝʩʪʠ ʢʦʣʣʝʢʮʠʦʥʥʫʶ ʨʘʙʦʪʫ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʨʘʟʤʥʦʞʝʥʠʶ ʥʘʠʙʦʣʝʝ 
ʮʝʥʥʳʭ ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʛʦ ʦʢʨʫʛʘ. ɽʩʣʠ ʩʪʝʧʥʳʝ 
ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʠʞʠʚʫʪʩʷ ʥʘ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʫʯʘʩʪʢʝ, ʪʦ ʠʭ ʤʦʞʥʦ ʙʫʜʝʪ ʨʘʟʤʥʦʞʘʪʴ ʠ ʚʳ-
ʨʘʱʠʚʘʪʴ ʥʘ ʜʨʫʛʠʭ ʧʨʠʰʢʦʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʘʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʧʨʠʰʢʦʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ 
ʨʘʩʪʝʥʠʷ. 
 
RESTORATION OF MEDICINAL PLANT RAW MATERIALS OF ORIENTAL MEDICINE AT THE SCHOOL 
SITE OF THE STATE AUTONOMOUS PROFESSIONAL EDUCATIONAL INSTITUTION "AGIN BUDDHIST 

ACADEMY" 
 

Sandanova Irina Batomunkuyevna 
 

Annotation: in the course of field research, we have revealed that many medicinal plants growing in the trans-
Baikal forest-steppes are used for uncontrolled harvesting. Unfortunately, some plant species are significantly 
reducing their range or are already under threat of extinction. Therefore, we decided to carry out collection 
work on the preservation and reproduction of the most valuable species of medicinal plants growing on the 
territory of our district. If steppe medicinal plants take root on the collection site, then they can be propagated 
and grown on other school plots. 
Keywords: restoration, agricultural technology of cultivation, school site, medicinal plants 

 
ɹʣʫʬʙʤʵʦʧʪʫʵ ʫʞʥʴ.  ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ ʦʪʤʝʯʘʝʪ-

ʩʷ ʘʢʪʠʚʥʘʷ ʟʘʛʦʪʦʚʢʘ ʥʘʩʝʣʝʥʠʝʤ ʜʠʢʦʨʘʩʪʫʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ (ʠʭ ʯʘʩʪʝʡ), ʚ ʪʦʤ ʯʠʩʣʝ ʚʠ-
ʜʦʚ, ʟʘʥʝʩʸʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ (ʢʦʨʥʠ ʩʦʣʦʜʢʠ ʫʨʘʣʴʩʢʦʡ, ʣʫʢʦʚʠʮʳ ʣʠʣʠʡ, ʨʦʜʠʦʣʳ ʨʦʟʦʚʦʡ, ʩʘʧʦʞ-
ʥʠʢʦʚʠʠ ʨʘʩʪʦʧʳʨʝʥʥʦʡ, ʨʦʜʦʜʝʥʜʨʦʥʘ ɸʜʘʤʩʘ, ʙʘʡʢʘʣʴʩʢʦʛʦ ʰʣʝʤʥʠʢʘ ʠ ʜʨ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 
ʨʘʤʢʘʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʦʬʠʮʠʘʣʴʥʳʝ ʦʨʛʘʥʳ ʧʨʦʚʦʜʷʪ ʤʝʨʦ-
ʧʨʠʷʪʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʠ ʧʨʝʩʝʯʝʥʠʶ ʥʝʟʘʢʦʥʥʦʛʦ ʵʢʩʧʦʨʪʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦ-
ʥʘ ʚ ʂʅʈ ʠ ʄʦʥʛʦʣʠʶ. ɿʘʷʚʣʝʥʥʳʡ ʧʨʦʝʢʪ ʥʘʮʝʣʝʥ ʥ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʨʝʜʢʠʭ ʠ ʮʝʥ-
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ʥʳʭ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʝ ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥ-
ʥʦʩʪʠ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ.      

ʏʞʤʵ ʩʙʚʧʫʴ. ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʮʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ ʜʣʷ ʩʦ-
ʟʜʘʥʠʷ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʚʪʦʥʦʤʥʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 
ʫʯʨʝʞʜʝʥʠʠ çɸʛʠʥʩʢʘʷ ɹʫʜʜʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷè. 

ʀʙʝʙʰʡ: 
1. ʀʟʫʯʝʥʠʝ ʮʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ɸʛʠʥʩʢʦʛʦ ʙʫʨʷʪʩʢʦʛʦ ʦʢʨʫʛʘ. 
2. ʀʟʫʯʝʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʮʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦʩʪʦʯ-

ʥʦʡ ʤʝʜʠʮʠʥʳ.  
3. ʉʦʟʜʘʥʠʝ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʛʠʥʩʢʦʡ ɹʫʜʜʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ. 
4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʛʠʥʩʢʦʛʦ 

ʙʫʨʷʪʩʢʦʛʦ ʦʢʨʫʛʘ, ʚ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʝ. 
5. ʀʟʫʯʝʥʠʝ ʪʦʧʦʥʠʤʠʢʠ ʥʘʟʚʘʥʠʡ ʮʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ. 
5.1. ʀʟʫʯʝʥʠʝ ʬʠʪʦʥʠʤʦʚ ʪʨʘʚʷʥʠʩʪʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 
5.2. ʀʟʫʯʝʥʠʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘʟʚʘʥʠʡ ʥʘ ʙʫʨʷʪʩʢʦʤ ʷʟʳʢʝ. 
ɼʡʨʧʫʞʠʙ: ʝʩʣʠ ʮʝʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ ʧʨʠʞʠʚʫʪʩʷ ʥʘ ʢʦʣʣʝʢʮʠ-

ʦʥʥʦʤ ʫʯʘʩʪʢʝ, ʪʦ ʠʭ ʤʦʞʥʦ ʨʘʟʤʥʦʞʘʪʴ ʠ ʚʳʨʘʱʠʚʘʪʴ ʥʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ ʦʢʨʫʛʘ. 
ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠʟ ʥʘʫʯʥʳʭ ʨʘʙʦʪ: ʇʦʣʝʚʦʡ ʘʪʣʘʩ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ɿʘʙʘʡʢʘʣʴʷ (2006), ɸʪʣʘʩ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ (2010), ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʏʠʪʠʥʩʢʦʡ 
ʦʙʣʘʩʪʠ ʠ ɸɹɸʆ (2006), ʦʧʨʝʜʝʣʠʪʝʣʴ çʌʣʦʨʘ ʎʝʥʪʨʘʣʴʥʦʡ ʉʠʙʠʨʠè (ʄʘʣʳʰʝʚ ʠ ʜʨ., 1979), (ʃ.ʕ. ʈʫ-
ʧʳʰʝʚʘ, 2012ʛ.; ɺ.ɻ. ʉʪʨʝʣʴʥʠʢʦʚ, 2012ʛ.; ɹ.ʀ. ɼʫʣʝʧʦʚʘ, ɺ.ɻ. ʉʪʨʝʣʴʥʠʢʦʚ, 1999ʛ.). ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ 
ʤʘʨʰʨʫʪʥʦ-ʧʦʣʝʚʳʝ, ʨʝʬʝʨʘʪʠʚʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʂʨʳʣʦʚʘ ʀ.ʃ., 1981, ʈʝ-
ʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʦʟʜʝʣʳʚʘʥʠʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ɹʫʨʷʪʠʠ ɺ.ʄ. ʐʠʰʤʘʨʝʚ, ʊ.ɸ. ɸʩʝʝʚʘ 2018). 
ɹʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʧʦʣʝʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʫʩʪʥʦʡ ʨʝʯʴʶ ʙʫʨʷʪ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʧʣʝʢʩ 
ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ: ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ, ʩʨʘʚʥʠʪʝʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ, ʦʧʠʩʘʪʝʣʴʥʳʡ ʠ 
ʧʨʠʝʤʳ ʵʪʠʤʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʬʠʪʦʥʠʤʦʚ, ʚʳʷʚʣʝʥʠʷ 
ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʦʤʠʥʘʮʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʣʦʨʳ ɸʛʠʥʩʢʦʛʦ ʙʫʨʷʪʩʢʦʛʦ ʦʢʨʫʛʘ ([8], [11]). 
ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ ʧʦ ʧʦʩʘʜʢʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 
ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ, ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʵʪʘʧʦʚ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ, ʙʝʩʝʜʳ, ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʣʘʩʩ-
ʥʳʝ ʯʘʩʳ (ʧʘʤʷʪʢʘ, ʤʠʥʠ-ʘʪʣʘʩ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ)). 

ʆʧʛʡʠʦʙ: ʘʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʮʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ ʠʟʫ-
ʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʇʚʳʞʣʫʧʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ, ʧʨʦ-
ʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʛʠʥʩʢʦʛʦ ɹʫʨʷʪʩʢʦʛʦ ʦʢʨʫʛʘ. 

ʈʩʞʝʥʞʫʧʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʛʨʦʪʝʭʥʠʢʘ ʮʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦʩʪʦʯʥʦʡ ʤʝ-
ʜʠʮʠʥʳ ʥʘ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʫʯʘʩʪʢʝ. 

ʅʞʪʫʧ ʩʞʙʤʡʠʙʯʡʡ: ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝ-
ʞʜʝʥʠʝ çɸʛʠʥʩʢʘʷ ɹʫʜʜʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷè. 

ʊʩʧʣʡ ʩʞʙʤʡʠʙʯʡʡ: ʩ ʷʥʚʘʨʷ 2019 ʧʦ ʷʥʚʘʨʴ 2021. 
ʈʩʙʣʫʡʰʞʪʣʙʸ ʠʦʙʰʡʥʧʪʫʵ ʥʙʫʞʩʡʙʤʧʛ ʩʙʚʧʫʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʣʝʯʝʙʥʳʭ ʩʚʦʡʩʪʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ ʥʘ ʫʨʦʢʘʭ ʵʢʦʣʦʛʠʠ, ʙʠʦʣʦʛʠʠ, ʚʦ ʚʥʝ-
ʢʣʘʩʩʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʇʦʣʝʚʦʡ ʘʪʣʘʩ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ɿʘʙʘʡʢʘʣʴʷ 
(2006), ɸʪʣʘʩ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ (2010), ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʏʠʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɸɹɸʆ (2006), ʦʧʨʝʜʝʣʠ-
ʪʝʣʴ çʌʣʦʨʘ ʎʝʥʪʨʘʣʴʥʦʡ ʉʠʙʠʨʠè (ʄʘʣʳʰʝʚ ʠ ʜʨ., 1979), (ʈʫʧʳʰʝʚʘ ʃ.ʕ., 2012ʛ.; ʉʪʨʝʣʴʥʠʢʦʚ ɺ.ɻ., 
2012ʛ.; ɼʫʣʝʧʦʚʘ ɹ.ʀ., ʉʪʨʝʣʴʥʠʢʦʚ ɺ.ɻ., 1999ʛ.). ɹʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʥʘʰʠ ʧʦʣʝʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʥʘʙʣʁ-
ʜʝʥʠʷ ʥʘʜ ʫʩʪʥʦʡ ʨʝʯʴʶ ʙʫʨʷʪ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ, 
ʩʨʘʚʥʠʪʝʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ, ʦʧʠʩʘʪʝʣʴʥʳʡ ʤʘʨʰʨʫʪʥʦ-ʧʦʣʝʚʦʡ, ʨʝʬʝʨʘʪʠʚʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʠ ʘʛʨʦ-
ʪʝʭʥʠʯʝʩʢʠʡ ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ ʵʪʠʤʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 
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ʇʪʦʧʛʦʴʞ ʭʧʩʥʴ ʨʩʧʛʧʝʡʥʴʮ ʩʙʚʧʫ: 
- ʠʟʫʯʝʥʠʝ ʩʧʨʘʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ ʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʷʭ; 
- ʩʦʩʪʘʚʣʝʥʠʝ ʵʪʘʧʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʠ ʧʣʘʥʘ ʧʨʦʚʦʜʠʤʳʭ ʨʘʙʦʪ; 
- ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ; 
- ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ. 
 

ʖʫʙʨʴ ʩʞʙʤʡʠʙʯʡʡ ʨʩʧʞʣʫʙ 

 
 ̄

 

ʅʘʟʚʘʥʠʝ ʵʪʘʧʘ ʎʝʣʴ ʉʨʦʢ ʚʳʧʦʣʥʝʥʠʷ 

1 ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʄʦʪʠʚʘʮʠʷ ʠ ʮʝʣʝʧʦʣʘʛʘʥʠʝ ʗʥʚʘʨʴ ï ʬʝʚʨʘʣʴ 2019 

2 ʇʨʦʝʢʪʠʨʦʚʦʯʥʳʡ ʉʦʩʪʘʚʣʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʘʨʪ ï ʘʧʨʝʣʴ 2019 

3 ʇʨʘʢʪʠʯʝʩʢʠʡ ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʄʘʡ ï ʩʝʥʪʷʙʨʴ 2019 

4 ɸʥʘʣʠʪʠʢʦ-
ʢʦʨʨʝʢʮʠʦʥʥʳʡ 

ɸʥʘʣʠʟ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 
ʨʘʙʦʪʳ 

ʉʝʥʪʷʙʨʴ ï ̫ ʥʚʘʨʴ 2020 

5 ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʠ ʞʝ-
ʣʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʄʘʨʪ ï ʘʧʨʝʣʴ 2021 

 
ʇʟʡʝʙʞʥʴʞ ʩʞʠʬʤʵʫʙʫʴ: 
ʂʨʘʪʢʦʩʨʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 
1. ʇʦʣʫʯʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʷʭ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 
2. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʷʭ ʩʨʝʜʠ ʫʯʝʥʠʢʦʚ. 
3. ɿʥʘʢʦʤʩʪʚʦ ʫʯʘʱʠʭʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ, ʦʚʣʘʜʝʥʠʝ ʧʨʠʸʤʘʤʠ ʚʳ-

ʨʘʱʠʚʘʥʠʷ, ʩʙʦʨʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 
ɼʦʣʛʦʩʨʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 
1. ʇʦʚʳʰʝʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʠ ʨʦʜʠʪʝʣʝʡ ʯʝʨʝʟ ʧʨʦʧʘʛʘʥʜʫ ʟʥʘʥʠʡ ʦ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʷʭ ʠ ʠʭ ʟʥʘʯʠʤʦʩʪʠ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
2. ʆʧʪʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʫʯʝʙʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ. 
3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʨʦʩʪʝʡʰʝʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʨʘ-

ʙʦʪʳ. 
4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʫ ʫʯʘʱʠʭʩʷ ʥʘʚʳʢʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
 
ɼʤʙʛʙ I. ʀʟʫʯʝʥʠʝ ʮʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ. 
ʅʞʫʧʝ ʨʧʤʞʛʴʮ ʡʪʪʤʞʝʧʛʙʦʡʢ. ʇʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʦʣʣʝʢʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ɸʛʠʥʩʢʦʡ ɹʫʜʜʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ, ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʚ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʝ. ʄʳ ʨʝʰʠʣʠ ʟʘ-
ʥʷʪʴʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʦʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦ-
ʚʠʪʴ ʧʦʧʫʣʷʮʠʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʪʨʘʚ. ʕʪʦ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʩʦʭʨʘʥʝʥʠʷ ʧʦʧʫʣʷʮʠʠ ʮʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ: [1], [2], [3], [4]. 
ʀʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʛʠʥʩʢʦʛʦ ʙʫʨʷʪʩʢʦʛʦ ʦʢʨʫʛʘ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʦ-

ʣʝʝ 700 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʠʟ ʥʠʭ 85 ʚʠʜʦʚ ï ʣʝʢʘʨʩʪʚʝʥʥʳʝ [6], [7]. ʉʨʝʜʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ɿʘ-
ʙʘʡʢʘʣʴʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʦʪʥʦʩʷʪʩʷ: ʚʟʜʫʪʦʧʣʦʜʥʠʢ ʩʠʙʠʨʩʢʠʡ, ʰʣʝʤʥʠʢ ʙʘʡʢʘʣʴʩʢʠʡ, ʘʩʪʨʘ-
ʛʘʣ ʧʝʨʝʧʦʥʯʘʪʳʡ, ʣʝʩʧʝʜʝʮʘ ʦʯʝʨʝʜʥʦʣʠʩʪʥʘʷ, ʧʦʣʳʥʴ ɻʤʝʣʠʥʘ, ʤʦʣʦʯʘʡ ʇʘʣʣʘʩʘ ʠʣʠ ʌʠʰʝʨʘ, ʪʳ-
ʩʷʯʝʣʠʩʪʥʠʢ ʘʟʠʘʪʩʢʠʡ, ʚʘʣʝʨʠʘʥʘ ʦʯʝʨʝʜʥʦʣʠʩʪʥʘʷ ʠ ʜʨ. ʊʘʢ ʞʝ ʝʩʪʴ ʦʯʝʥʴ ʨʝʜʢʠʝ ʠʩʯʝʟʘʶʱʠʝ ʚʠʜʳ, 
ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʣʥʦʡ ʦʭʨʘʥʝ ʠ ʚʚʝʜʝʥʠʠ ʚ ʢʫʣʴʪʫʨʫ: ʩʦʣʦʜʢʘ ʫʨʘʣʴʩʢʘʷ, ʢʣʦʧʦʛʦʥ ʜʘʫʨʩʢʠʡ, ʩʝ-
ʢʫʨʠʥʝʛʘ ʧʦʣʫʢʫʩʪʘʨʥʠʢʦʚʘʷ, ʘʜʦʥʠʩ ʜʘʫʨʩʢʠʡ ʠ ʜʨ. 

ɼʣʷ ʧʦʩʘʜʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʮʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ɸʛʠʥʩʢʦʛʦ ʙʫʨʷʪʩʢʦʛʦ ʦʢʨʫʛʘ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ 
ʫʯʘʩʪʢʘ: ʰʣʝʤʥʠʢ ʙʘʡʢʘʣʴʩʢʠʡ, ʚʟʜʫʪʦʧʣʦʜʥʠʢ ʩʠʙʠʨʩʢʠʡ, ʧʠʦʥ ʙʝʣʦʮʚʝʪʢʦʚʳʡ, ʩʦʬʦʨʘ ʞʝʣʪʦʚʘʪʘʷ, 
ʩʦʣʦʜʢʘ ʫʨʘʣʴʩʢʘʷ, ʩʘʧʦʞʥʠʢʦʚʠʷ ʨʘʩʪʦʧʳʨʝʥʥʘʷ, ʧʫʟʳʨʥʠʮʘ ʬʠʟʘʣʠʩʦʚʘʷ [7]. ɺ ʢʦʣʣʝʢʮʠʷʭ ʚʳʨʘʱʠ-
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ʚʘʶʪʩʷ ʠ ʩʦʭʨʘʥʷʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʨʝʜʢʠʝ ʠ ʵʥʜʝʤʠʯʥʳʝ ʨʘʩʪʝʥʠʷ ɿʘʙʘʡʢʘʣʴʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ 
ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ.  

ɼʤʙʛʙ II. ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʚʦʟʜʝʣʳʚʘʥʠʷ ʮʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦʩʪʦʯʥʦʡ 
ʤʝʜʠʮʠʥʳ. 

ʆʭʨʘʥʘ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʝʩʢʦʣʴʢʠ-
ʤʠ ʧʫʪʷʤʠ: 

1-ʡ ʧʫʪʴ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʦʭʨʘʥʘ; 
2-ʡ ʧʫʪʴ ï ʤʝʩʪʥʘʷ ʦʭʨʘʥʘ; 
3-ʡ ʧʫʪʴ ï ʚʚʝʜʝʥʠʝ ʚ ʢʫʣʴʪʫʨʫ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʩʪʝʥʠʡ; 
4-ʡ ʧʫʪʴ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʟʘʛʦʪʦʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ; 
5-ʡ ʧʫʪʴ ï ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
 ʇʨʠ ʠʟʫʯʝʥʠʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʥʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠ-

ʷʭ ʥʘʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʫ ʪ0    ʂʨʳʣʦʚʦʡ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 
Å ʚʠʜʳ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʯʝʨʝʥʢʠ, ʦʪʚʦʜʢʠ, ʢʦʨʥʝʚʠʱʝ, ʩʝʤʝʥʘ, ʨʘʩʩʘʜʘ; 
Å ʧʦʜʛʦʪʦʚʢʘ ʠ ʦʙʨʘʙʦʪʢʘ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʩʪʨʘʪʠʬʠʢʘʮʠʷ, ʟʘʤʘʯʠʚʘʥʠʝ, ʧʨʦʛʨʝʚʘʥʠʝ, 

ʧʨʦʪʨʘʚʣʠʚʘʥʠʝ, ʜʝʣʝʥʠʝ ʢʦʨʥʝʚʠʱ; 
Å ʩʨʦʢʠ ʧʦʩʘʜʦʢ ï ʚʝʩʥʘ, ʣʝʪʦ, ʦʩʝʥʴ; 
Å ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʧʦʚʝʨʭʥʦʩʪʥʳʡ, 0.5, 1, 1.5, 2, 2.5, 3 ʩʤ ʠ ʪ.ʜ.; 
Å ʧʣʦʱʘʜʴ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ï h ʠʨʠʥʘ ʤʝʞʜʫʨʷʜʠʡ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ ʚ ʨʷʜʫ; 
Å ʩʧʦʩʦʙ ʧʦʩʘʜʢʠ ï ʨʷʜʦʚʦʡ, ʛʥʝʟʜʦʚʦʡ, ʛʨʷʜʦʚʳʡ; 
Å ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ ï ʚʩʧʘʰʢʘ, ʢʦʧʢʘ, ʧʝʨʝʢʦʧʢʘ, ʙʦʨʦʥʦʚʘʥʠʝ, ʤʫʣʴʯʠʨʦʚʘʥʠʝ, ʨʳʭʣʝʥʠʝ; 
Å ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï ʚʝʩʥʘ, ʣʝʪʦ, ʦʩʝʥʴ; 
Å ʛʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï ʦʪ 1 ʜʦ 30 ʩʤ; 
Å ʩʨʦʢʠ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ï ʚʝʩʥʘ, ʣʝʪʦ, ʦʩʝʥʴ; 
Å ʚʠʜʳ ʫʜʦʙʨʝʥʠʡ ï ʦʨʛʘʥʠʯʝʩʢʠʝ (ʯʝʨʥʦʟʸʤ); 
Å ʩʧʦʩʦʙʳ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ (ʥʘʚʦʟ) ʚ ʧʦʯʚʫ 
 ʘ) ʦʩʥʦʚʥʦʝ, ʪ.ʝ. ʚ ʧʦʯʚʫ ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ ʨʘʩʪʝʥʠʡ ʦʩʝʥʴʶ ʠʣʠ ʚʝʩʥʦʡ 
ʙ) ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʪ.ʝ. ʧʦʜʢʦʨʤʢʘ ʨʘʩʪʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʣʝʪʘ. 
ʅʘʤʠ ʙʳʣ ʚʳʙʨʘʥ 3-ʡ ʠ 5-ʡ ʧʫʪʠ - ʵʪʦ ʚʚʝʜʝʥʠʝ ʚ ʢʫʣʴʪʫʨʫ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʮʝʥ-

ʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [15], 
[17].  

ʅʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ, ʧʨʠʝʤʳ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʳʙʨʘʥʥʳʭ ʥʘʤʠ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ [12]. 

ɼʤʙʛʙ III. ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ.  
ɼʣʷ ʥʘʯʘʣʘ ʤʳ ʩʦʩʪʘʚʠʣʠ ʧʣʘʥ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʝʢʪʘ.  
ʅʘʰ ʧʨʠʰʢʦʣʴʥʳʡ ʫʯʘʩʪʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʩ.ɸʤʠʪʭʘʰʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʫʜʜʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʧʨʠ 

ɸʛʠʥʩʢʦʤ ʜʘʮʘʥʝ. ʅʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʘʚʪʦʪʨʘʩʩʘ ʨʘʩʧʦʣʦʞʝ-
ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʜʘʣʝʢʦ ʦʪ ʫʯʘʩʪʢʘ, ʧʦʵʪʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʫʯʘʩʪʢʘ ʩʯʠʪʘʝʪʩʷ ʙʣʘʛʦʧʦʣʫʯʥʦʡ. 

ɼʣʷ ʣʫʯʰʝʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ ʥʘ ʜʘʥʥʦʤ ʧʨʠʰʢʦʣʴ-
ʥʦʤ ʫʯʘʩʪʢʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚʳ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʫʯʘʩʪʢʘ ɸʛʠʥʩʢʦʡ ɹʫʜʜʠʡʩʢʦʡ 
ʘʢʘʜʝʤʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʰʪʘʥʦʚʳʤʠ ʧʦʯʚʘʤʠ. ʆʥʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 
ʢʣʠʤʘʪʘ ʩ ʥʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʠ ʥʘʠʙʦʣʴʰʝʡ ʩʫʤʤʦʡ ʪʝʤʧʝʨʘʪʫʨ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʦʥ-
ʥʦʛʦ ʧʝʨʠʦʜʘ. ɿʥʘʯʝʥʠʝ pH ʧʦʯʚʳ ʥʝʡʪʨʘʣʴʥʦʝ. ʉʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʯʚʝ ʙʦʣʴʰʝ 
ʥʦʨʤʳ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚʳʩʦʢʦʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʟʦʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʠʪ-
ʨʘʪʥʳʡ ʘʟʦʪ ʚʳʰʝ ʥʦʨʤʳ. ɼʣʷ ʜʘʥʥʦʡ ʧʦʯʚʳ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʥʝ ʥʫʞʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ 
ʧʦʯʚʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳ ʨʘʩʪʝʥʠʡ. 

ʀʪʘʢ, ʤʳ ʧʦʩʘʜʠʣʠ ʜʘʥʥʳʝ ʚʠʜʳ ʮʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʛʥʝʟʜʦʚʳʤ, ʨʷʜʦʚʳʤ ʩʧʦʩʦʙʘ-
ʤʠ ʧʦ ʤʝʪʦʜʫ ʂʨʳʣʦʚʦʡ. 

ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʦʩʘʜʠʪʴ ʨʘʩʪʝʥʠʷ, ʤʳ ʩʦʙʨʘʣʠ ʥʝʢʦʪʦʨʳʝ ʩʝʤʝʥʘ ʩ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ 
ɸʛʠʥʩʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʢʦʣʣʝʜʞʘ. ʉ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʰʣʦ ʫʞʝ 5 ʣʝʪ. ɿʘ ʨʘʩʪʝʥʠʷ-



16 ǪȒȖȗǿȞ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉǿȞ ȏǿȀȍȑǿ 0.00 
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ʤʠ ʫʭʘʞʠʚʘʶʪ ʩʪʫʜʝʥʪʳ ʢʦʣʣʝʜʞʘ. ɼʘʥʥʳʡ ʦʧʳʪ ʧʦʢʘʟʘʣ ʥʘʤ, ʯʪʦ ʩʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʪʝʭʥʦʣʦʛʠʶ ʠ 
ʤʝʪʦʜʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʧʨʠʰʢʦʣʴʥʦʤ ʫʯʘʩʪʢʝ ɸʛʠʥʩʢʦʡ ɹʫʜʜʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ. 

ʇʦʩʘʜʢʘ ʜʘʥʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʨʝʟʠʜʝʥʪʩʢʦʛʦ ʛʨʘʥʪʘ çʇʨʦʝʢʪ ʧʦ 
ʩʦʟʜʘʥʠʶ ɹʘʥʢʘ ʩʝʤʷʥ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ɹʘʡʢʘʣʴʩʢʦʡ ʧʨʠ-
ʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫè. ʅʘ ʚʳʜʝʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʫʯʘʩʪʦʢ ʦʛʦʨʦʜʠʣʠ, ʚʩʧʘ-
ʭʘʣʠ ʠ ʦʙʨʘʙʦʪʘʣʠ ʟʝʤʣʶ ʜʚʘ ʨʘʟʘ ʢʫʣʴʪʠʚʘʪʦʨʦʤ. 

ʈʘʟʨʘʙʦʪʢʘ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʙʳʣʘ ʥʘʯʘʪʘ ʚ ʷʥʚʘʨʝ 2019 ʛ. ʠ ʧʨʦʜʦʣʞʘʝʪ ʩʚʦʶ ʨʝʘʣʠʟʘʮʠʶ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʄʳ ʧʣʘʥʠʨʫʝʤ ʝʛʦ ʟʘʚʝʨʰʝʥʠʝ ʚ 2022 ʛʦʜʫ. 

ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʫʯʘʩʪʢʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʚʝʜʝʪ ʢ 
ʨʘʩʮʚʝʪʫ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʝʩʣʠ ʚʩʝ ʜʘʥʥʳʝ ʦʨʛʘʥʠʟʤʳ ʧʨʠʞʠʚʫʪʩʷ ʠ ʩʤʦʛʫʪ ʧʝʨʝ-
ʟʠʤʦʚʘʪʴ. 

ɼʤʙʛʙ IV. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʝ. 
ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ - ʵʪʦ ʢʣʘʜʦʚʘʷ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ. ʄʳ ʠʩʩʣʝʜʦʚʘʣʠ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ɸʛʠʥʩʢʦʛʦ ʙʫʨʷʪʩʢʦʛʦ ʦʢʨʫʛʘ. ɺʩʝ ʠʟʫʯʝʥʥʳʝ ʚʠʜʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴ-
ʟʫʶʪʩʷ ʚ ʚʦʩʪʦʯʥʦʡ ʠ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ, ʠ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ -  ʚ ʦʬʠʮʠʘʣʴʥʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ 
ʠ ʬʠʪʦʪʝʨʘʧʠʠ. 

ɺʳʷʩʥʠʣʠ, ʯʪʦ ʚʟʜʫʪʦʧʣʦʜʥʠʢ ʩʠʙʠʨʩʢʠʡ, ʩʦʬʦʨʘ ʞʝʣʪʦʚʘʪʘʷ, ʰʣʝʤʥʠʢ ʙʘʡʢʘʣʴʩʢʠʡ, ʧʠʦʥ ʙʝʣʦ-
ʮʚʝʪʢʦʚʳʡ ʚʭʦʜʷʪ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ (ʛʫʨʛʫʤ 13, ʤʘʥʫ, ʘʛʘʨ 35, ʩʦʞʠʜ).  

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʛʠʥʩʢʦʛʦ ʙʫʨʷʪ-
ʩʢʦʛʦ ʦʢʨʫʛʘ, ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʣʝʯʝʙʥʳʭ ʩʚʦʡʩʪʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʦʙʨʘʥʥʳʝ ʥʘʤʠ ʮʝʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʠʤʝʶʪ ʢʨʘʡʥʝ ʚʘʞʥʦʝ ʟʥʘʯʝ-
ʥʠʝ ʜʣʷ ʚʦʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ. 

ʀʙʣʤʷʰʞʦʡʞ. ʇʨʠʤʝʥʝʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʝʱʸ ʥʝ ʧʦʢʘʟʘʣʦ ʧʨʠʞʠʚʘʝ-
ʤʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ, ʥʦ ʨʘʩʪʝʥʠʷ, ʧʦʩʘʞʝʥʥʳʝ 4 ʛʦʜʘ ʥʘʟʘʜ ʥʘ ʫʯʘʩʪʢʝ ɸʛʠʥʩʢʦʛʦ ʤʝʜʢʦʣʣʝ-
ʜʞʘ, ʭʦʨʦʰʦ ʧʨʠʞʠʣʠʩʴ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 
ʭʦʨʦʰʘʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʩʦʙʠʨʘʝʤʩʷ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠ ʘʩʩʦʨʪʠʤʝʥʪ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 
ɼʘʥʥʳʡ ʢʦʣʣʝʢʮʠʦʥʥʳʡ ʫʯʘʩʪʦʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦ-
ʩʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ, ʩʦ ʚʨʝʤʝʥʝʤ - ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʝʤʷʥ ʠʣʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʜʣʷ ʣʝʢʘʨ-
ʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. 
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GPS ǰǮǧǣǭǫǤǱǯ 
ǯȞȀȍȁ ǟȊȄȉȐȄȈ ǬȇȉȍȊǿȄȁȇȖ, 

ǩǿȆȌǿȖȄȄȁ ǣȋȇȑȏȇȈ ǢȄȌȌǿȃțȄȁȇȖ 
ʉʪʫʜʝʥʪʳ 

ʉʝʚʝʨʥʳʡ (ɸʨʢʪʠʯʝʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɿʘʭʘʨʦʚ ʄʘʢʩʠʤ ɺʣʘʜʠʤʠʨʦʚʠʯ 
ɿʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʳ ʘʚʪʦʤʘʪʠʢʠ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʉʝʚʝʨʥʳʡ (ɸʨʢʪʠʯʝʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʅʝʢʦʪʦʨʳʝ ʫʯʘʩʪʥʠʢʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʛʫʪ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ ʨʘʙʦʪʳ 
ʩʧʠʜʦʤʝʪʨʘ ʥʘ ʠʭ ʘʚʪʦʤʦʙʠʣʝ, ʪʘʢ ʢʘʢ ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʢʘʣʠʙʨʦʚʢʘ ʩʧʠʜʦʤʝʪʨʘ. ɼʣʷ 
ʪʦʛʦ ʯʪʦʙʳ ʥʝ ʧʦʣʫʯʠʪʴ ʰʪʨʘʬ ʥʘ ʢʘʤʝʨʘʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʞʝʣʘʪʝʣʴʥʦ ʟʥʘʪʴ, ʢʘʢʘʷ ʨʝʘʣʴʥʘʷ 
ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ GPS 
ʩʧʠʜʦʤʝʪʨ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: arduino, c++, ʩʧʠʜʦʤʝʪʨ, ʘʚʪʦʤʦʙʠʣʴ, GPS. 
 

GPS SPEEDOMETER 
 

Ryabov Alexey Nikolaevich, 
Kaznacheev Dmitry Gennadievich 

 
Scientific adviser: Zaharov Maksim Vladimirovich 

 
Abstract: Some road users may encounter an error in the operation of the speedometer on their car, since 
over time it may be necessary to calibrate the speedometer. In order not to get a fine on traffic cameras, it is 
advisable to know what the real speed of the car is at the moment. To determine this error, you can use a GPS 
speedometer. 
Keywords: arduino, c++, speedometer, car, GPS. 

 
ʋʤʥʳʡ GPS-ʩʧʠʜʦʤʝʪʨ - ɻ ʪʦ ʧʨʠʣʦʞʝʥʠʝ, ʨʘʙʦʪʘʶʱʝʝ ʥʘ ʘʥʜʨʦʠʜ ʯʝʨʝʟ ʙʣʶʪʫʟ ʤʦʜʫʣʴ ʥʘ ʘʨʜʫ-

ʠʥʦ, ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʯʝʨʝʟ ʙʦʨʪʦʚʫʶ ʩʝʪʴ ʘʚʪʦʤʦʙʠʣʷ ʩ ʧʦʤʦʱʴʶ ʢʘʥʰʠʥʳ. ʊʝʣʝʬʦʥ ʤʦʞʥʦ ʨʘʟʤʝ-
ʩʪʠʪʴ ʚ ʫʜʦʙʥʦʤ ʤʝʩʪʝ ʧʝʨʝʜ ʛʣʘʟʘʤʠ ʚʦʜʠʪʝʣʷ, ʯʪʦʙʳ ʪʝʢʫʱʘʷ ʨʘʟʨʝʰʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʚʩʝʛʜʘ ʙʳʣʘ ʙʳ 
ʚ ʧʦʣʝ ʟʨʝʥʠʷ. 

ʇʨʦʝʢʪ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ CAN-h ʠʥʳ. 
CAN-h ʠʥʘ ï ɻ ʪʦ ʦʜʥʦ ʠʟ ʫʩʪʨʦʡʩʪʚ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʘʚʪʦʤʘʪʠʢʝ ʘʚʪʦʤʦʙʠʣʷ, ʥʘ ʢʦʪʦʨʦʝ ʚʦʟʣʘʛʘʝʪ-

ʩʷ ʟʘʜʘʯʘ ʧʦ ʦʙʲʝʜʠʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʧʨʦʮʝʩʩʦʨʦʚ ʚ ʦʙʱʫʶ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ. 
ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʦʨ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʯʝʛʦ ʚ ʨʘʙʦʪʫ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʠ ʫʟʣʦʚ ʤʘʰʠ-
ʥʳ ʚʥʦʩʷʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. 

ɺ ʧʨʠʣʦʞʝʥʠʠ ʚʳʚʦʜʷʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʦʪʦʚ, ʪʝʢʫʱʘʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʨʘʟʨʝʰʝʥʥʘʷ ʩʢʦ-
ʨʦʩʪʴ ʥʘ ʫʯʘʩʪʢʘʭ (60/90). ʇʨʠ ʪʝʢʫʱʝʡ ʩʢʦʨʦʩʪʠ > ʨʘʟʨʝʰʝʥʥʦʡ ʚʳʚʦʜʠʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦ ʧʨʝʚʳʰʝʥʠʠ. 

ɿʘʜʘʯʘ ʧʨʦʝʢʪʘ: 
- ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʜʠʩʧʣʝʷ ʧʝʨʝʜ ʚʦʜʠʪʝʣʝʤ; 
- ʧʦʢʘʟ ʪʝʢʫʱʝʡ ʩʢʦʨʦʩʪʠ; 
- ʧʦʢʘʟ ʦʙʦʨʦʪʦʚ ʘʚʪʦʤʦʙʠʣʷ; 
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- ʦʪʩʣʝʞʠʚʘʥʠʝ ʪʝʢʫʱʝʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦ ʠ ʨʘʩʯʝʪ ʧʦʨʦʛʘ ʙʣʠʞʘʡʰʝʡ ʨʘʟʨʝʰʝʥʥʦʡ ʩʢʦ-
ʨʦʩʪʠ; 

- ʦʪʦʙʨʘʞʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦʨʦʛʘ ʩʢʦʨʦʩʪʠ (ʙʣʠʞʘʡʰʝʛʦ ʜʦʧʫʩʪʠʤʦʛʦ ʠʟ ʩʧʠʩʢʘ ʟʥʘʯʝʥʠʡ ʪʠ-
ʧʦʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ: 60, 90 ʢʤ/ʯ); 

- ʦʙʫʯʝʥʠʝ ʨʘʙʦʪʳ ʩ can h ʠʥʦʡ ʠ ʩʙʦʨ ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ ʘʚʪʦʤʦʙʠʣʷ. 
ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʛʘʜʞʝʪʳ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʪʝʢʫʱʫʶ ʩʢʦʨʦʩʪʴ ʥʘ ʮʠʬʨʦʚʦʤ 

/ ʘʥʘʣʦʛʦʚʦʤ ʩʧʠʜʦʤʝʪʨʝ, ʦʪʩʣʝʞʠʚʘʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʠ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ. ʉʧʠʜʦʤʝʪʨ 
ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʝʜʠʥʠʮʘʤʠ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʘʰʝʤ ʘʚʪʦ-
ʤʦʙʠʣʝ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʚʘʰʝ ʧʫʪʝʰʝʩʪʚʠʝ ʩ ʧʦʤʦʱʴʶ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘ ʢʘʨ-
ʪʝ(ʨʠʩ.1).  

 

 
ʉʡʪ.1. ʈʩʡʤʧʟʞʦʡʞ ʦʙ Iphone 

 
ʈʝʞʠʤ ʜʠʩʧʣʝʷ 
- ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ KM / H ʠ MPH ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ; 
- ʘʥʘʣʦʛʦʚʳʡ ʩʧʠʜʦʤʝʪʨ ʚ ʧʦʨʪʨʝʪʥʦʤ ʨʝʞʠʤʝ; 
- ʧʝʡʟʘʞʥʳʡ ʨʝʞʠʤ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʩʧʠʜʦʤʝʪʨʘ ʚ ʧʦʣʥʦʵʢʨʘʥʥʦʤ ʨʝʞʠʤʝ; 
- ʦʪʦʙʨʘʞʝʥʠʝ ʩʨʝʜʥʝʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʝʟʜʢʠ; 
- ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ʝʟʜʳ ʥʘ ʚʝʣʦʩʠʧʝʜʝ ʠ ʘʚʪʦʤʦʙʠʣʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 120 ʢʤ / ʯ ʜʦ 

360 ʢʤ / ʯ. 
ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚ ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʢʘʟʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ʩ ʜʘʪʯʠʢʦʚ ʘʚʪʦʤʦʙʠʣʷ, ʥʘʭʦʜʠʪʩʷ ʧʝʨʝʜ ʛʣʘʟʘʤʠ ʠ çʧʦʜʩʢʘʟʳʚʘʝʪè ʚʦʜʠʪʝʣʶ ʦ ʚʦʟʤʦʞʥʦʤ ʠ çʙʝʟ-
ʦʧʘʩʥʦʤè ʧʨʝʚʳʰʝʥʠʠ ʨʘʟʨʝʰʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʥʘ ʫʯʘʩʪʢʝ ʜʦʨʦʛʠ, ʦʯʝʥʴ ʧʦʣʝʟʝʥ ʚ ʝʟʜʝ ʟʘ ʛʦʨʦʜʦʤ, ʧʦ-
ʢʘʟʳʚʘʷ ʨʘʟʨʝʰʝʥʥʫʶ ʩʢʦʨʦʩʪʴ. 

ɺʠʜʝʪʴ ʪʝʢʫʱʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜ ʩʦʙʦʡ ʢʦʤʬʦʨʪʥʝʝ, ʯʝʤ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʚʟʛʣʷʜʦʤ ʥʘ ʵʢʨʘʥ ʥʘʚʠ-
ʛʘʪʦʨʘ ʠʣʠ ʩʧʠʜʦʤʝʪʨʘ. ʋ ʢʦʛʦ ʘʚʪʦ ʥʘʧʠʯʢʘʥʦ ʫʤʥʦʡ ʵʣʝʢʪʨʦʥʠʢʦʡ ï ʵʪʘ ʬʫʥʢʮʠʷ ʢʦʥʝʯʥʦ ʥʝ ʦʩʦʙʦ 
ʢʦʥʢʫʨʝʥʪ. 

ʂʦʤʧʦʥʝʥʪʳ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ: 
- ʪʝʣʝʬʦʥ ʘʥʜʨʦʠʜ; 
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- ʩʦʟʜʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʘʥʜʨʦʠʜ; 
- ʨʘʟʨʘʙʦʪʢʘ ʩʢʝʪʯʘ can-h ʠʥʳ ʥʘ Arduino; 
- Bluetooth module HC-05; 
- ʧʣʘʪʘ Arduino Nano; 
- CAN Bus ʄʦʜʫʣʴ MCP2515 
ʇʦʜʢʣʶʯʝʥʠʝ CAN Bus ʄʦʜʫʣʴ MCP2515 ʢ Arduino Nano 
ʄʦʜʫʣʴ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ Arduino ʧʦ SPI (Serial Peripheral Interface, SPI bus ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ 

ʧʝʨʠʬʝʨʠʡʥʳʡ ʠʥʪʝʨʬʝʡʩ, h ʠʥʘ SPI). ɺ SPI ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʝʪʳʨʝ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʘ: 
MOSI ð ʚʳʭʦʜ ʚʝʜʫʱʝʛʦ, ʚʭʦʜ ʚʝʜʦʤʦʛʦ (Master Out Slave In). ʉʣʫʞʠʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ 

ʚʝʜʫʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʝʜʦʤʦʤʫ. 
MISO ð ʚʭʦʜ ʚʝʜʫʱʝʛʦ, ʚʳʭʦʜ ʚʝʜʦʤʦʛʦ (Master In Slave Out). ʉʣʫʞʠʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ 

ʚʝʜʦʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʝʜʫʱʝʤʫ. 
SCLK ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʪʘʢʪʦʚʳʡ ʩʠʛʥʘʣ (Serial Clock). ʉʣʫʞʠʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʪʘʢʪʦʚʦʛʦ ʩʠʛ-

ʥʘʣʘ ʜʣʷ ʚʝʜʦʤʳʭ ʫʩʪʨʦʡʩʪʚ. 
CS ʠʣʠ SS ð ʚʳʙʦʨ ʤʠʢʨʦʩʭʝʤʳ, ʚʳʙʦʨ ʚʝʜʦʤʦʛʦ (Chip Select, Slave Select). 
ɺ Arduino Nano ʘʧʧʘʨʘʪʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʣʝʜʫʶʱʠʝ ʮʠʬʨʦʚʳʝ ʚʳʚʦʜʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ SPI: 

10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). 
ʇʦʜʢʣʶʯʘʝʤ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʠʤʷ ʥʘ ʤʦʜʫʣʝ ð ʥʦʤʝʨ ʚʳʚʦʜʘ ʥʘ Arduino): SCK ð 13 
SI ð 11 
SO ð 12 
ɺʳʚʦʜ CS ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ ʚ ʩʢʝʪʯʝ (ʨʠʩ.2). 
  

 
ʉʡʪ. 2. ʪʣʞʫʰ ʨʩʧʜʩʙʥʥʴ 

 
ʇʦʜʢʣʶʯʝʥʠʝ ʧʦ SPI 
ʂ ʰʠʥʝ SPI ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʥʝʩʢʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚ Slave. ʀ ʝʩʣʠ ʩʠʛʥʘʣʳ SCK, MOSI, MISO ʷʚ-

ʣʷʶʪʩʷ çʦʙʱʠʤʠè ʜʣʷ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ Slave, ʪʦ SS ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʚʦʝʤʫ ʫʩʪʨʦʡʩʪʚʫ. 
VCC ʠ GND ð ʧʠʪʘʥʠʝ (5 ɺ) ʠ ʟʝʤʣʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
ʂ CAN-h ʠʥʝ ʤʦʜʫʣʴ ʧʦʜʢʣʶʯʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʨʢʠʨʦʚʢʦʡ L (LOW) ʠ H (HIGH) (J2 ʠ J3 ʥʘ 

ʤʦʜʫʣʝ) ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʥʪʘʢʪʘʤ ʥʘ ʨʘʟʲʸʤʝ OBD-II. 
ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʙʦʨʪʦʚʦʡ ʩʝʪʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʢʝʪʯʘ can-h ʠʥʳ ʥʘ Arduino. 
ʇʦʜʢʣʶʯʝʥʘ ʙʠʙʣʠʦʪʝʢʘ Can bus ʚ ʘʨʜʫʠʥʦ IDE, ʘ ʪʘʢ ʞʝ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ Can Tool. ʂʦʥ-



22 ǪȒȖȗǿȞ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉǿȞ ȏǿȀȍȑǿ 0.00 

 

XXXIV ȋȄȅȃȒȌǿȏȍȃȌȚȈ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉȇȈ ȉȍȌȉȒȏȐ z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʪʘʢʪʳ Can H ʠ Can L ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦʚʦʜʘʤ ʙʣʦʢʘ ʚ ʘʚʪʦʤʦʙʠʣʝ. ɿʘʞʠʛʘʥʠʝ 
ʚʢʣʶʯʘʝʪʩʷ.  

ɺ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ Can Tool ʥʘʯʥʫʪ ʧʦʷʚʣʷʪʴʩʷ ʩʪʨʦʢʠ ʩ ʩʦʦʙʱʝʥʠʷʤʠ. 
ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʩʦʦʙʱʝʥʠʷ ʩ ʥʦʚʳʤ ʘʜʨʝʩʦʤ, ʧʨʦʛʨʘʤʤʘ ʚʳʚʦʜʠʪ ʵʪʦ ʩʦʦʙʱʝʥʠʝ ʩ ʘʜʨʝʩʦʤ ʠ 

ʟʥʘʯʝʥʠʝʤ ʚ ʥʦʚʦʡ ʩʪʨʦʢʝ. ɽʩʣʠ ʤʳ ʧʦʣʫʯʘʝʤ ʥʦʚʦʝ ʩʦʦʙʱʝʥʠʝ ʩ ʘʜʨʝʩʘ, ʩ ʢʦʪʦʨʦʛʦ ʫʞʝ ʧʨʠʭʦʜʠʣʘ 
ʠʥʬʦʨʤʘʮʠʷ, ʪʦ ʚ ʩʪʨʦʢʘ ʩ ʵʪʠʤ ʘʜʨʝʩʦʤ ʚ ʧʨʦʛʨʘʤʤʝ çʤʠʛʥʸʪè, ʠ ʚʤʝʩʪʦ ʩʪʘʨʦʛʦ ʩʦʦʙʱʝʥʠʷ ʦʪʦʙʨʘ-
ʟʠʪʩʷ ʥʦʚʦʝ. ʇʨʠ ʵʪʦʤ ʚ ʵʪʦʡ ʞʝ ʩʪʨʦʢʝ ʤʳ ʚʠʜʠʤ ʩʯʝʪʯʠʢ ʩʦʦʙʱʝʥʠʡ, ʧʨʠʰʝʜʰʠʭ ʧʦ ʵʪʦʤʫ ʘʜʨʝʩʫ. 

ʉʦʦʙʱʝʥʠʷ ʧʨʠʭʦʜʷʪ ʚ ʚʠʜʝ: çʍʍ, 0,1,2,3,4,5,6,7è. ɻʜʝ ʍʍ ð ʘʜʨʝʩ ʩʦʦʙʱʝʥʠʷ (ID) ʚ ʜʝʩʷʪʠʯʥʦʡ 
ʬʦʨʤʝ, ʘ ʟʥʘʯʝʥʠʷ ʩ 0 ʧʦ 7 ð ʩʘʤʦ ʩʦʦʙʱʝʥʠʝ (ʪʘʢʞʝ ʚ ʜʝʩʷʪʠʯʥʦʤ ʚʠʜʝ). 

ɼʣʷ ʨʘʩʰʠʬʨʦʚʢʠ ʩʦʦʙʱʝʥʠʡ ʧʨʦʱʝ ʥʘʡʪʠ ʥʫʞʥʳʝ ʜʘʥʥʳʝ ʚ ʠʥʪʝʨʥʝʪʝ(ʨʠʩ.3). 
 

 
ʉʡʪ. 3. ʊʣʞʫʰ ʨʩʧʜʩʙʥʥʴ 

 
ɽʩʪʴ ʜʚʝ ʤʦʜʝʣʠ ʤʦʜʫʣʝʡ Bluetooth: HC-05, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʚʝʜʫʱʠʤ / ʚʝʜʦʤʳʤ, ʠ HC-06, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʢʘʢ ʚʝʜʦʤʳʡ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʚʝʜʫʱʠʤ ʠ ʚʝʜʦʤʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʟʘ-
ʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʚʝʜʦʤʦʤ ʨʝʞʠʤʝ ʢ ʤʦʜʫʣʶ ʧʦʜʢʣʶʯʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ, ʘ ʚ ʚʝʜʫʱʝʤ - ʵʪʦ ʤʦʜʫʣʴ, 
ʢʦʪʦʨʳʡ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʫʩʪʨʦʡʩʪʚʫ. 

ʌʠʟʠʯʝʩʢʠ ʜʚʘ ʤʦʜʫʣʷ ʦʯʝʥʴ ʧʦʭʦʞʠ, ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʘʶʪʩʷ. 
- Vcc: ʧʠʪʘʥʠʝ ʤʦʜʫʣʷ ʤʝʞʜʫ 3,6 ɺ ʠ 6 ɺ; 
- GND: ʤʘʩʩʘ ʤʦʜʫʣʷ; 
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- TXD: ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ; 
- RXD: ʧʨʠʝʤ ʜʘʥʥʳʭ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 3,3 ɺ; 
- KEY: ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʜʣʷ ʚʭʦʜʘ ʚ ʨʝʞʠʤ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʜʫʣʷ (ʪʦʣʴʢʦ ʤʦ-

ʜʝʣʴ HC-05); 
- STATE: ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʚʝʪʦʜʠʦʜʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ. 
ʄʳ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ Bluetooth: HC-05. 
ʇʨʠʣʦʞʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʦ ʩ ʧʦʤʦʱʴʶ Android studio, ʥʘʧʠʩʘʥ ʩʢʝʪʯ(ʨʠʩ.4).  
 

 
ʉʡʪ. 4. ʉʙʠʩʙʚʧʫʣʙ ʨʩʡʤʧʟʞʦʡʸ 

 
ɼʘʥʥʳʝ ʠʜʫʪ ʩ ʢʘʥ ʰʠʥʳ. ɼʘʣʝʝ mcp 2515 > arduino ʯʝʨʝʟ bluetooth ʥʘ ʧʨʠʣʦʞʝʥʠʝ android. 
ɺ ʧʨʠʣʦʞʝʥʠʠ ʚʳʚʦʜʷʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʦʪʦʚ, ʪʝʢʫʱʘʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʨʘʟʨʝʰʝʥʥʘʷ ʩʢʦ-

ʨʦʩʪʴ ʥʘ ʫʯʘʩʪʢʘʭ (60/90) (ʈʘʙʦʪʘʝʪ ʥʝ ʚʩʝʛʜʘ ʯʝʪʢʦ). ʇʨʠ ʪʝʢʫʱʝʡ ʩʢʦʨʦʩʪʠ>ʨʘʟʨʝʰʝʥʥʦʡ ʚʳʚʦʜʠʪʩʷ 
ʩʦʦʙʱʝʥʠʝ ʦ ʧʨʝʚʳʰʝʥʠʠ (ʨʠʩ.5) (ʨʠʩ.6).  

 

 
ʉʡʪ. 5. ʊʣʧʩʧʪʫʵ ʦʞ ʨʩʞʛʴʱʙʞʫ ʩʙʠʩʞʱʞʦʦʬʷ 
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ʉʡʪ. 6. ʊʣʧʩʧʪʫʵ ʨʩʞʛʴʱʙʞʫ ʩʙʠʩʞʱʞʦʦʬʷ (ʛʴʛʧʝ ʪʧʧʚʲʞʦʡʸ) 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. Arduino.cc [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]/ ʉʘʡʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ï ʕʣʝʢʪʨʦʥʥʳʡ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.arduino.cc/, ʩʚʦʙʦʜʥʳʡ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 13.12.2021) 
2. Arduino.ru [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]/ʌʦʨʫʤ ï ʕʣʝʢʪʨʦʥʥʳʡ ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://arduino.ru/forum, ʩʚʦʙʦʜʥʳʡ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 19.01.2022) 
3. ɹʘʟʘ ʟʥʘʥʠʡ ɸʤʧʝʨʢʠ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]/ ʉʘʡʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ï ʕʣʝʢʪʨʦʥʥʳʡ. ʈʝʞʠʤ ʜʦ-

ʩʪʫʧʘ: http://wiki.amperka.ru/, ʩʚʦʙʦʜʥʳʡ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.12.2021) 
  

https://www.arduino.cc/
http://arduino.ru/forum
http://wiki.amperka.ru/


ǪȒȖȗǿȞ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉǿȞ ȏǿȀȍȑǿ 0.00 25 

 

www.naukaip.ru 

ǲǣǩ ..2,72Ƨ /0 

ǰǶǧǱǺǡǟǬǧǤ QR ǩǭǣǭǡ 
ǯȞȀȍȁ ǟȊȄȉȐȄȈ ǬȇȉȍȊǿȄȁȇȖ, 

ǩǿȆȌǿȖȄȄȁ ǣȋȇȑȏȇȈ ǢȄȌȌǿȃțȄȁȇȖ 
ʩʪʫʜʝʥʪʳ 

ʉʝʚʝʨʥʳʡ (ɸʨʢʪʠʯʝʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɿʘʭʘʨʦʚ ʄʘʢʩʠʤ ɺʣʘʜʠʤʠʨʦʚʠʯ 
ɿʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʳ ʘʚʪʦʤʘʪʠʢʠ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʉʝʚʝʨʥʳʡ (ɸʨʢʪʠʯʝʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ɺʦ ʚʩʝʤ ʤʠʨʝ QR-ʢʦʜ ʩʪʘʣ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ, ʦʥ ʝʩʪʴ ʚʝʟʜʝ ï ʨʝʢʣʘʤʘ, ʥʘ ʪʦʚʘ-
ʨʘʭ, ʩʧʨʘʚʢʠ, ʜʦʢʫʤʝʥʪʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦ ʤʥʦʛʠʭ ʧʨʦʝʢʪʘʭ ʤʦʞʝʪ ʧʨʠʛʦʜʠʪʴʩʷ ʤʝʪʦʜ 
ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʜʘʥʥʦʛʦ ʢʦʜʘ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: python, ʩʯʠʪʳʚʘʥʠʝ ʢʦʜʘ, QR Code, ʪʝʭʥʠʯʝʩʢʦʝ ʟʨʝʥʠʝ, ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʢʦʜʘ.    
 

READING QR CODES 
 

Ryabov Alexey Nikolaevich 
Kaznacheev Dmitry Gennadievich 

 
Scientific adviser: Zaharov Maksim Vladimirovich 

 
Abstract: The QR code has become an integral part of life all over the world, it is everywhere ï advertising, on 
goods, certificates, documents and much more. In this regard, in many projects, a method for reading this 
code may be useful.  
Keywords: python, code reading, QR Code, technical vision, code detection. 

 
ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʜʘʥʥʦʛʦ ʢʦʜʘ ï ʚʦʟʤʦʞʥʦʩʪʴ ʩʯʠʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʟʘʰʠʬʨʦʚʘʥʥʫʶ ʚ QR-

ʢʦʜʝ ʠ ʨʘʩʰʠʬʨʦʚʢʫ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʤ 
ʩʣʫʯʘʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʟʳʢ Python. 

ɼʣʷ ʵʪʦʛʦ ʥʘʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʧʨʠʚʳʯʥʳʝ ʙʠʙʣʠʦʪʝʢʠ numpy ʠ OpenCV, ʘ ʪʘʢʞʝ ʙʠʙʣʠʦ-
ʪʝʢʫ pyzbar, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʰʪʨʠʭʢʦʜʦʚ.  

ɼʣʷ ʥʘʯʘʣʘ ʤʳ ʠʤʧʦʨʪʠʨʫʝʤ ʚʩʝ ʙʠʙʣʠʦʪʝʢʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʤ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ ʧʦʣʫ-
ʯʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʢʘʤʝʨʳ. ʄʳ ʤʦʞʝʤ ʜʝʣʘʪʴ ʵʪʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 1 ï ʩʯʠʪʳʚʘʥʠʝ ʚʠʜʝʦʧʦʪʦʢʘ ʠ 
ʩʯʠʪʳʚʘʥʠʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 2 ï ʩʯʠʪʳʚʘʥʠʝ ʫʞʝ ʩʜʝʣʘʥʥʳʭ ʬʦʪʦʛʨʘʬʠʡ ʠ ʧʦʠʩʢ QR ʢʦʜʘ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʠʜʝʪ ʫʞʝ ʩʯʠʪʳʚʘʥʠʝ QR ʢʦʜʘ. ɼʣʷ ʵʪʦʛʦ ʤʳ ʧʦʣʴʟʫʝʤʩʷ ʬʫʥʢʮʠʷʤʠ pyzbar. ʄʳ 
ʜʦʣʞʥʳ ʠʟʤʝʥʠʪʴ ʨʘʟʨʝʰʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʝ ʥʘʤ, ʥʘʡʪʠ QR ʢʦʜ ʠ ʦʙʚʝʩʪʠ ʝʛʦ ʚ ʢʚʘʜ-
ʨʘʪ. ʂʦʜ, ʚʳʧʦʣʥʷʶʱʠʡ ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ: 

 
import cv2 
import numpy as np 
from pyzbar.pyzbar import decode 
 
#img = cv2.imread('1.png') 
cap = cv2.VideoCapture(0) 
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cap.set(3,640) 
cap.set(4,480) 
 
while True: 
 
    success, img = cap.read() 
    for barcode in decode(img): 
    myData = barcode.data.decode('utf-8') 
    print(myData) 
    pts = np.array([barcode.polygon],np.int32) 
    pts = pts.reshape((-1,1,2)) 
    cv2.polylines(img,[pts],True,(255,0,255),5) 
    pts2 = barcode.rect 
    cv2.putText(img,myData,(pts2[0],pts2[1]),cv2.FONT_HERSHEY_SIMPLEX, 
    0.9,(255,0,255),2) 
 
cv2.imshow('Result',img) 
cv2.waitKey(1) 
 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʢʦʜʘ ʤʳ ʧʦʣʫʯʠʣʠ ʛʦʪʦʚʳʡ ʤʦʜʫʣʴ, ʢʦʪʦʨʳʡ ʤʳ ʤʦʞʝʤ ʚʩʪʨʘʠʚʘʪʴ 

ʚ ʜʨʫʛʠʝ ʧʨʦʝʢʪʳ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠ-
ʷʭ. ɼʘʥʥʳʡ ʢʦʜ ʩʯʠʪʳʚʘʝʪ QR ʢʦʜ, ʚʳʜʝʣʷʝʪ ʝʛʦ ʚ ʨʘʤʢʫ ʠ ʜʝʢʦʜʠʨʫʝʪ ʝʛʦ (ʨʠʩ.1). 

 

 
ʉʡʪ.1. ʈʩʡʥʞʩ ʪʰʡʫʴʛʙʦʡʸ QR ʃʧʝʙ 

 
ʊʘʢʞʝ, ʟʥʘʷ ʟʘʨʘʥʝʝ ʢʘʢʘʷ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʝʪ ʙʳʪʴ ʟʘʰʠʬʨʦʚʘʥʘ ʚ QR ʢʦʜʝ ï ʤʳ ʤʦʞʝʤ ʜʝʣʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʵʪʦ ʙʫʜʝʪ ʧʨʦʧʫʩʢʥʘʷ ʩʠʩʪʝʤʘ, ʪʦ ʚ QR ʢʦʜʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʰʠʬʨʦʚʘʥʦ ʘʚʪʦʨʠʟʦʚʘʥ ʜʦʩʪʫʧ ʫ ʩʦʪʨʫʜʥʠʢʘ ʠʣʠ ʥʝʪ. 

ɽʩʣʠ ʧʨʦʚʝʨʢʫ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʯʝʣʦʚʝʢ, ʪʦ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠ ʙʳʩʪʨʦʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ 
ʜʦʩʪʫʧʘ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʮʚʝʪ ʨʘʤʢʠ, ʪʦʛʜʘ ʥʝ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʠʪʘʪʴ ʪʝʢʩʪ, ʘ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ 
ʣʠʰʴ ʫʚʠʜʝʪʴ ʟʝʣʸʥʳʡ ʠʣʠ ʢʨʘʩʥʳʡ ʩʠʛʥʘʣ.  
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ʌɻɸʆʋ ɺʆ çʉʝʚʝʨʥʳʡ (ɸʨʢʪʠʯʝʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ 
ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 
ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʤʝʨʳ 
ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʧʦʜʭʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʛʝʥʪ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʮʚʝʪʥʳʝ ʩʝʪʠ ʇʝʪʨʠ, ʪʝʦʨʠʷ ʢʣʝʪʦʯʥʳʭ ʘʚʪʦʤʘʪʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʘʛʝʥʪ-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʮʚʝʪʥʳʝ ʩʝʪʠ ʇʝʪʨʠ, ʢʣʝʪʦʯʥʳʝ ʘʚʪʦʤʘʪʳ. 
 

MATHEMATICAL MODELING OF SOCIO-ECONOMIC PROCESSES 
 

Kobzar Darya Sergeevna 
 

Abstract: The article discusses the possibilities of using mathematical modeling to solve problems of socio-
economic processes. The main stages of modeling are analyzed, as well as the features of modeling socio-
economic processes. Examples of some problems are considered, as well as the most popular approaches, in 
particular agent-oriented modeling, colored Petri nets, and the theory of cellular automata. 
Keywords: mathematical modeling, socio-economic processes, agent-oriented modeling, colored Petri nets, 
cellular automata. 

 
ɺ ʟʘʜʘʯʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʷʚʣʝʥʠʡ ʟʘʯʘʩʪʫʶ ʧʨʠʤʝʥʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʇʨʠ ʵʪʦʤ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ 
ʥʝ ʪʦʣʴʢʦ ʠʭ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʩʪʨʫʢʪʫʨ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ-
ʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʥʘ ʙʫʜʫʱʝʝ. ʆʜʥʘʢʦ, ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʙʳʪʠʡ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝ-
ʥʠ, ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʪʘʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʦʩʪʴ. ʉʠʪʫʘʮʠʠ ʞʝ ʧʨʦʰʣʦʛʦ ʠʣʠ ʙʫʜʫʱʝʛʦ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʦʙʨʘʟʘʤʠ ð ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʧʘʤʷʪʠ ʠʣʠ ʛʝʥʝʨʠʨʫʝʪʩʷ 
ʥʘʰʠʤ ʚʦʦʙʨʘʞʝʥʠʝʤ [1]. ʇʦʩʢʦʣʴʢʫ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʳʤʠ 
ʪʝʤʧʘʤʠ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ ʥʝʦʙʭʦʜʠʤʳ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʭʘʥʠʟ-
ʤʳ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ 
ʩʬʝʨʘʭ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʦʜʥʘʢʦ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʠʤʝʥʥʦ ʩʪʨʦʛʠʝ ʤʦʜʝʣʠ, ʯʪʦ ʧʨʠʚʦ-
ʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʝ ʛʠʙʢʠʭ ʤʦʜʝʣʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʥʦ ʩʦ-
ʩʪʘʚʠʪʴ ʮʝʣʦʩʪʥʳʡ ʦʙʨʘʟ ʩʠʩʪʝʤʳ. ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʮʝʥʢʦʡ ʠ ʘʥʘʣʠʟʦʤ ʩʦʮʠʘʣʴʥʳʭ 
ʧʨʦʮʝʩʩʦʚ, ʷʚʣʷʝʪʩʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʧʦʩʣʝʜʩʪʚʠʡ, ʥʝ ʠʤʝʶʱʠʡ ʬʠʟʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ [2]. 

ʇʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʠʥʘ-
ʤʠʯʥʦʩʪʴʶ, ʧʨʠ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚ-
ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʪʝʢʘʶʱʠʭ ʷʚʣʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʚʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʤʦʜʝʣʴ 
ʜʦʣʞʥʘ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʦʪʨʘʞʘʪʴ ʨʝʘʣʴʥʦʩʪʴ, ʦʜʥʘʢʦ ʥʝ ʙʳʪʴ ʩʣʠʰʢʦʤ ʟʘʧʫʪʘʥʥʦʡ, 
ʩʣʦʞʥʦʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʥʝ 
ʪʦʣʴʢʦ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʙʣʝʤʳ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ ʦʧʨʝ-
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ʜʝʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ [3]. 
ʂ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʙʱʝʩʪʚʝ, ʦʪʥʦ-

ʩʠʪʩʷ ʠʟʫʯʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʣʠʯʥʦʩʪʝʡ ʠ ʛʨʫʧʧ ʣʶʜʝʡ. ʅʘ ʧʦʚʝʜʝʥʠʝ ʣʶʜʝʡ, ʠʭ ʜʝʡʩʪʚʠʡ ʚ 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʙʲʝʢʪʫ, ʚʦ ʤʥʦʛʦʤ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʠʭ ʚʦʩ-
ʧʨʠʷʪʠʝ ʠ ʦʪʥʦʰʝʥʠʝ ʢ ʦʙʲʝʢʪʫ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʩʦʮʠʘʣʴʥʦʤ ʤʦʜʝʣʠʨʦʚʘ-
ʥʠʠ ʷʚʣʷʝʪʩʷ ʘʛʝʥʪ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ. ʇʦʜ ʘʛʝʥʪʦʤ ʧʦʥʠʤʘʝʪʩʷ ʫʯʘʩʪʥʠʢ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʝh-
ʥʠʡ, ʫ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪʩʷ ʥʝʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʩʨʝʜʳ, ʦʥ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʜʝʡ-
ʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʩʨʝʜʫ. ʆʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪ-
ʩʷ ʤʫʣʴʪʠʘʛʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʠʤʝʝʪʩʷ ʫ ʢʘʞʜʦʛʦ ʘʛʝʥʪʘ ʥʝʜʦʩʪʘ-
ʪʦʯʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʘ ʚʩʝ ʘʛʝʥʪʳ ʜʝʡʩʪʚʫʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ [2]. 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʨʘʚʥʦʚʝʩʥʳʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʩʪʨʦʷʪʩʷ ʥʘ ʧʨʝʜʧʦ-
ʣʦʞʝʥʠʠ, ʦ ʪʦʤ, ʯʪʦ ʦʧʝʨʘʪʦʨ ʵʚʦʣʶʮʠʠ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʳʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦ-
ʚʘʪʴ ʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʫʨʘʚʥʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʩʪʝʤ ʚ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ ʷʚʣʷʶʪʩʷ ʦʪʢʨʳʪʳʤʠ ʠ ʧʦʜʯʠʥʷʶʪʩʷ ʥʝʨʘʚʥʦʚʝʩʥʳʤ ʤʦʜʝʣʷʤ. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʘʥʥʳʭ ʩʠʩʪʝʤ, ʦʮʝʥʠʚʘʪʴ ʠʭ ʫʩʪʦʡ-
ʯʠʚʦʩʪʴ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ʨʘʟʚʠʪʠʷ ʣʶʙʦʡ 
ʩʠʩʪʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʣʠʰʠʚʰʠʩʴ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ. ʀʩʭʦʜʷ ʠʟ ʩʠʩʪʝʤʥʦ-
ʛʦ ʧʦʜʭʦʜʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ, ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ ʩʧʦʩʦʙʥʳ ʪʦʣʴʢʦ 
ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʝʝ ʵʣʝʤʝʥʪʘʤʠ. ʉʪʦʠʪ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʥʦʝ ʧʦʚʝʜʝʥʠʝ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʧʦʚʝʜʝʥʠʠ ʝʸ ʦʪʜʝʣʴʥʳʭ ʯʘ-
ʩʪʝʡ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʚ ʩʪʘʙʠʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʪʘʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʥʝʡʪʨʘʣʠʟʫʶʪʩʷ, ʪʦ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 
ʩʠʩʪʝʤʘʭ - ʦʥʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ, ʠ ʷʚʣʷʶʪʩʷ ʵʚʦʣʶʮʠʦʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ [3]. 

ʇʨʠʤʝʨʦʤ ʟʘʜʘʯ, ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʦʪʦʨʳʭ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝ-
ʣʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ, ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 
ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʩʦʩʪʦʷʥʠʝʤ ʨʳʥʢʘ ʪʨʫʜʘ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. 
ɿʘʪʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʷʩʥʷʶʪ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳ-
ʚʘʝʪ ʚʥʝʰʥʷʷ ʩʨʝʜʘ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʚ ʠʪʦʛʝ ʧʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦ-
ʚʘʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ [4]. 

ʊʘʢʞʝ, ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ 
ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. ʕʪʦ ʢʘʩʘʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʙʲʝʜʠʥʝʥʠʷ ʚʫʟʦʚ, ʘ 
ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʠʭ ʘʚʪʦʥʦʤʠʠ. ʇʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʶʪʩʷ ʚ ʜʘʥʥʳʭ ʟʘʜʘʯʘʭ, ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ. ʆʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʳʩʪʫʧʘʶʪ ʜʠʬʬʝ-
ʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʨʦʮʝʩʩʘʭ ʠ ʩ ʪʝ-
ʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʠ ʩ ʫʯʝʪʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ 
ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ, ʩʥʘʯʘʣʘ ʩʦʙʠʨʘʶʪʩʷ ʵʢʩʧʝʨʪʘʤʠ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ, çʯʠʩʪʷʪʩʷè ʦʪ ʥʝʢʦʨʨʝʢʪʥʳʭ 
ʟʥʘʯʝʥʠʡ ʠ ʚʳʙʨʦʩʦʚ. ʇʨʠ ʵʪʦʤ, ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʢʦʨ-
ʨʝʢʪʥʦʩʪʴ ʨʘʙʦʪʳ ʤʦʜʝʣʠ, ʠ, ʝʩʣʠ ʨʝʟʫʣʴʪʘʪʳ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ï ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 
ʪʨʝʙʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʦʣʫʯʠʚ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩ-
ʩʘ, ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʩʘ, ʥʦ ʪʘʢʞʝ ʠ ʨʘʩʩʯʠ-
ʪʘʪʴ, ʚ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ ʠ ʪʦ, ʯʪʦ ʩ ʧʦʤʦ-
ʱʴʶ ʤʦʜʝʣʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʣʘʥ ʜʘʣʴʥʝʡʰʠʭ ʜʝʡʩʪʚʠʡ, ʘʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ, ʜʦʩʪʠʛʘʝʤʳʝ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʠʩʪʝʤʫ [4]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ - ʤʝʪʦʜʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ, ʥʝ-
ʢʦʪʦʨʳʝ ʩʦʮʠʘʣʴʥʳʝ ʷʚʣʝʥʠʷ ʫʜʦʙʥʦ ʦʧʠʩʳʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʪʝʦʨʠʠ ʢʣʝʪʦʯʥʳʭ ʘʚʪʦʤʘʪʦʚ. ʂʣʝʪʦʯʥʳʝ 
ʘʚʪʦʤʘʪʳ ð ʵʪʦ ʜʠʩʢʨʝʪʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦ 
ʥʝʢʦʪʦʨʳʤ ʟʘʢʦʥʘʤ. ʊʝʦʨʠʶ ʢʣʝʪʦʯʥʳʭ ʘʚʪʦʤʘʪʦʚ ʥʘ ʧʨʘʢʪʠʢʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʦʩʫʜʘʨʩʪʚʝ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʝʨʠʦʜ ʨʦʩʩʠʡʩʢʦʡ ʠʩʪʦʨʠʠ, 
ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʣʦ ʩʪʘʥʦʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʷ ʠ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʣʦ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ï 
ʧʨʠʤʝʨʥʦ ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʧʝʨʚʦʛʦ ʪʳʩʷʯʝʣʝʪʠʷ. ʉ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʪʦʣʴʢʦ ʜʝʤʦʛʨʘ-
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ʬʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ, ʥʝ ʫʯʠʪʳʚʘʷ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ɼʝʤʦ-
ʛʨʘʬʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʨʝʛʠʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʞʘʡʥʦʩʪʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ï ʧʦʩʣʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 
ʩʙʦʨʘ ʫʨʦʞʘʷ, ʚ ʢʘʞʜʦʤ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʧʣʘʥ. ɽʩʣʠ 
ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʨʘʥʥʦʛʦ ʫʨʦʞʘʷ ʦʢʘʞʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʚʩʝʭ ʞʠʪʝʣʝʡ ʧʨʦ-
ʜʫʢʪʘʤʠ, ʯʘʩʪʴ ʠʟ ʥʠʭ ʙʫʜʝʪ ʚʳʥʫʞʜʝʥʘ ʧʦʢʠʥʫʪʴ ʧʨʠʚʳʯʥʦʝ ʤʝʩʪʦ ʞʠʪʝʣʴʩʪʚʘ ʠ ʧʦʩʝʣʠʪʴʩʷ ʥʘ ʜʨʫʛʦʡ 
ʪʝʨʨʠʪʦʨʠʠ, ʪʝʤ ʩʘʤʳʤ ʢʦʣʠʯʝʩʪʚʦ ʞʠʪʝʣʝʡ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʫʤʝʥʴʰʠʪʩʷ, ʘ ʯʠʩʣʝʥʥʦʩʪʴ ʥʦʚʳʭ ʤʝʩʪ 
ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʩʷ [5]. 

ʄʦʜʝʣʴ ʜʦʣʞʥʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʨʘʟʣʠʯʥʳʝ ʠʩʭʦʜʳ ʧʝʨʝʩʝʣʝʥʠʷ, ʪʘʢ, ʤʦʞʝʪ ʦʢʘ-
ʟʘʪʴʩʷ, ʯʪʦ ʧʦʙʣʠʟʦʩʪʠ ʥʝʪ ʪʝʨʨʠʪʦʨʠʡ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʞʠʟʥʠ, ʪʦʛʜʘ ʚ ʧʦʩʝʣʝʥʠʠ ʥʘʩʪʫʧʠʪ ʛʦʣʦʜ, ʯʪʦ ʚ 
ʠʪʦʛʝ ʧʨʠʚʝʜʝʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʃʠʙʦ ʞʝ, ʝʩʣʠ ʚʙʣʠʟʠ ʥʘʭʦʜʠʪʩʷ ʜʨʫʛʦʡ ʛʦʨʦʜ, 
ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʦʥʬʣʠʢʪʘ, ʯʪʦ ʪʘʢʞʝ ʦʢʘʞʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʠʩ-
ʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʣʝʪʦʯʥʳʭ ʘʚʪʦʤʘʪʦʚ ʙʳʣʠ ʩʜʝʣʘʥʳ 
ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ ʪʨʝʙʫʝʤʦʤʫ ʫʨʦʚʥʶ ʧʨʠʚʦʜʠʪ ʢ ʤʠʛʨʘʮʠʷʤ ʠ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʶ ʥʘʩʝʣʝʥʠʷ ʧʦ ʩʚʦʙʦʜʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ, ʘ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʞʘʷ ʩʪʠʤʫʣʠʨʫʝʪ ʬʦʨ-
ʤʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʩʪʨʫʢʪʫʨ ʩ ʨʘʟʚʠʪʳʤʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʦʩʝʣʝʥʠʷʤʠ [5]. 

ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷ-
ʶʱʠʭʩʷ ʩʠʩʪʝʤ ʩʣʫʞʘʪ ʩʝʪʠ ʇʝʪʨʠ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʧʨʦʩʪʳʭ ʩʠʩʪʝʤ ʜʦʩʪʘʪʦʯʥʦ ʦʙʳʯ-
ʥʳʭ ʩʝʪʝʡ ʇʝʪʨʠ, ʦʜʥʘʢʦ ʜʣʷ ʨʝʰʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝʢʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ 
ʤʦʜʠʬʠʢʘʮʠʠ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʮʚʝʪʥʳʝ ʩʝʪʠ ʇʝʪʨʠ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʙʠʟʥʝʩ-
ʧʨʦʮʝʩʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʝʡ ʇʝʪʨʠ ʧʦʟʚʦʣʷʝʪ ʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʠʪʴ ʚʩʶ ʟʥʘʯʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, 
ʪʝʤ ʩʘʤʳʤ ʥʘʛʣʷʜʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʤʝʥʥʦ ʮʚʝʪʥʳʭ ʩʝ-
ʪʝʡ ʇʝʪʨʠ ʚʳʟʚʘʥʘ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʤʠʤʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʵʣʝʤʝʥʪʦʚ ʧʨʦʮʝʩʩʘ, 
ʦʙʦʟʥʘʯʘʝʤʳʭ ʤʝʩʪʘʤʠ, ʪʨʝʙʫʝʪʩʷ ʚʚʝʜʝʥʠʝ ʤʝʩʪ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʧʦʨʷʜʦʢ ʘʢʪʠʚʘʮʠʠ ʧʝʨʝʭʦʜʦʚ ʩʝʪʠ. 
ʇʦʩʢʦʣʴʢʫ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʝʩʪʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʛʨʫʧʧʳ, ʥʝʩʫʱʠʝ ʨʘʟʣʠʯʥʫʶ ʩʤʳʩʣʦʚʫʶ ʥʘʛʨʫʟʢʫ ï 
ʧʨʠʤʝʥʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʝʪʝʡ ʇʝʪʨʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ [6]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʦʜʝʣʠ ʜʚʫʭ ʦʩ-
ʥʦʚʥʳʭ ʚʠʜʦʚ: ʩʠʩʪʝʤʥʳʝ ʠ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. ʄʦʜʝʣʠ ʜʘʥʥʳʭ, ʠʣʠ ʧʦ-ʜʨʫʛʦʤʫ - ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʫʧʧʫ ʤʦʜʝʣʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. ʄʝʪʦʜʦʣʦʛʠʷ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʘʢʪʠʚ-
ʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʟʘʤʝʪʥʦ ʥʘ ʧʨʠʤʝʨʝ ʵʢʩʧʝʨʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 
ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʠʤʝʥʥʦ ʜʣʷ ʩʠʩʪʝʤʥʳʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ, 
ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʩʪʘʥʫʪ ʦʩʥʦʚʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ. ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʯʠʩ-
ʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʢʦʤʧʣʝʢʩʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʴ-
ʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʈʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʨʘʟ-
ʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠʚʦʜʠʪ ʢ ʵʚʦʣʶʮʠʠ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʤʦ-
ʜʠʬʠʢʘʮʠʠ ʙʘʟʦʚʳʭ ʢʦʥʮʝʧʮʠʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [7]. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ, ʧʦʩʢʦʣʴʢʫ 
ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʛʨʘʤʦʪʥʦ ʫʧʨʘʚʣʷʪʴ ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 
ʟʘʚʠʩʠʤʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʉʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʝʜ-
ʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʫʶ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʛʨʫʧʧʫ ʤʦʜʝʣʝʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ ʩ ʪʝʤ, ʯʪʦ ʵʣʝʤʝʥʪʘʤʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʣʶʜʠ [6]. ʅʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʤʠ ʯʘʩʪʷʤʠ ʩʦʮʠ-
ʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʦʚʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʘʚʠʣ, ʢʦʪʦ-
ʨʳʤ ʧʦʜʯʠʥʷʶʪʩʷ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʦʜʙʦʨ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʢʦʪʦʨʳʤʠ ʧʨʦʠʩʭʦʜʠʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʫʜʘʩʪʩʷ ʥʘʡʪʠ ʠ ʦʙʥʘʨʫ-
ʞʠʪʴ ʧʦʜʭʦʜʷʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʦʧʠʩʘʪʴ ʩʦʩʪʦʷʥʠʝ ʠ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʩ 
ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ï ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʧʦʚʝʜʝʥʠʝ ʤʦʜʝʣʠ ʙʫʜʝʪ ʭʦʨʦʰʦ ʣʦʞʠʪʴʩʷ ʥʘ ʨʝʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʛʥʦʟʠʨʦ-
ʚʘʪʴ ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʝʜʝʥʠʝ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʣʠʷʪʴ ʥʘ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʙʫʜʫʱʝʤ [2]. 
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ǲǣǩ ..2,71Ƨ/0 

ǲǮǯǟǡǪǤǬǧǤ ǯǭǠǭǱǭǫ-ǟǡǱǭǫǭǠǧǪǤǫ ǰ 
ǮǭǫǭǸǻǽ ǪǟǦǤǯǬǭǨ ǲǩǟǦǩǧ 

ǩǿȆȌǿȖȄȄȁ ǣȋȇȑȏȇȈ ǢȄȌȌǿȃțȄȁȇȖ, 
ǫȄȃȁȄȃȄȁ ǰȄȏȂȄȈ ǧȂȍȏȄȁȇȖ, 

ǠȄȊȍȉȍȎȚȑȍȁǿ ǪǿȏȇȐǿ ǟȊȄȉȐȄȄȁȌǿ 
ʉʪʫʜʝʥʪʳ 

ʉʝʚʝʨʥʳʡ (ɸʨʢʪʠʯʝʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɿʘʭʘʨʦʚ ʄʘʢʩʠʤ ɺʣʘʜʠʤʠʨʦʚʠʯ 
ɿʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʳ ʘʚʪʦʤʘʪʠʢʠ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʉʝʚʝʨʥʳʡ (ɸʨʢʪʠʯʝʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ɼʘʥʥʳʡ ʢʦʜ ʥʘʧʠʩʘʥ ʜʣʷ ʨʦʙʦʪʘ-ʘʚʪʦʤʦʙʠʣʷ, ʢʦʪʦʨʳʡ ʧʦʩʪʨʦʝʥ ʥʘ raspberry pi. ʆʩʥʦʚʥʘʷ 
ʠʜʝʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʠʚʳʯʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ, ʘ ʚʥʝʩʪʠ ʯʪʦ-ʪʦ ʥʦʚʦʝ. ʂ 
ʧʨʠʤʝʨʫ, ʧʨʝʩʣʝʜʦʚʘʥʠʝ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʮʚʝʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: python, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʨʦʙʦʪ, ʫʧʨʘʚʣʝʥʠʝ, ʣʘʟʝʨ. 
 

CONTROLLING A ROBOT CAR WITH A LASER POINTER 
 

Kaznacheev Dmitry Gennadievich, 
Medvedev Sergey Igorevich, 

Belokopitova Larisa Alekseevna 
 

Scientific adviser: Zaharov Maksim Vladimirovich 
 

Abstract: This code is written for a robot car that is built on raspberry pi. The main idea of this project is to 
abandon the usual methods of controlling the robot, and to introduce something new. For example, chasing a 
laser beam of a certain color. 
Keywords: python, computer vision, robot, control, laser. 

 
ɼʣʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʟʨʝʥʠʝ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ, ʨʘʟʜʝʣʠʪʴ ʧʦʣʫʯʘʝʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ 4 ʯʘʩʪʠ ʜʚʫʤʷ ʣʠʥʠʷʤʠ. ɽʩʣʠ 
ʣʫʯ ʣʘʟʝʨʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʚʝʨʭʥʠʭ ʢʚʘʜʨʘʪʘʭ, ʟʥʘʯʠʪ ʨʦʙʦʪ ʥʘʯʠʥʘʝʪ ʜʚʠʛʘʪʴʩʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦ-
ʩʪʠ, ʝʩʣʠ ʚ ʥʠʞʥʠʭ ʢʚʘʜʨʘʪʘʭ ï ʪʦ ʩʢʦʨʦʩʪʴ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 50% ʦʪ ʤʘʢʩʠʤʫʤʘ. 

ɸʥʘʣʦʛʠʯʥʦ ʠ ʩ ʧʦʚʦʨʦʪʘʤʠ, ʝʩʣʠ ʣʘʟʝʨ ʥʘʭʦʜʠʪʴʩʷ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ï ʨʦʙʦʪ ʥʘʯʠʥʘʝʪ ʧʦʚʦ-
ʨʘʯʠʚʘʪʴ ʥʘʣʝʚʦ, ʝʩʣʠ ʚ ʧʨʘʚʦʡ ï ʥʘʧʨʘʚʦ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʦʙʦʪ ʧʦʩʪʦʷʥʥʦ ʥʝ ʧʦʚʦʨʘʯʠʚʘʣ, 20% ʨʘʩ-
ʧʦʣʦʞʝʥʥʳʝ ʚ ʮʝʥʪʨʝ ï ʩʯʠʪʘʶʪʩʷ ʩʣʝʧʦʡ ʟʦʥʦʡ. ɽʩʣʠ ʣʫʯ ʣʘʟʝʨʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʥʝʡ ï ʨʦʙʦʪ ʜʚʠʛʘʝʪʩʷ 
ʧʨʷʤʦ. ʂʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ  

 
import numpy as np 
import cv2 
cap = cv2.VideoCapture(0) 
while(True): 
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    ret, frame = cap.read() 
    cv2.imshow('Frame',frame) 
    frameCopy=frame.copy() 
    hsv = cv2.cvtColor(frame,cv2.COLOR_BGR2HSV) 
    hsv = cv2.blur(hsv,(5,5)) 
    mask = cv2.inRange(hsv,(135,208,102),(249,243,186)) 
    # cv2.imshow('frame',resized) 
    r_channel=mask[:,:,2]  
     
    histogram=np.sum(mask[mask.shape[0]//2:,:],axis=0) 
    midpoint=histogram.shape[0]//2 
    #IndWhitestColumnL = np.argmax(histogram[:midpoint]) 
    IndWhitestColumnR = np.argmax(histogram) 
    warped_visual=mask.copy() 
#cv2.line(warped_visual,(IndWhitestColumnL,0),(IndWhitestColumnL,warped_visual.shape[0]),110,2) 
    cv2.line(warped_visual,(IndWhitestColumnR,0),(IndWhitestColumnR,warped_visual.shape[0]),110,2) 
    #cv2.imshow('whitest',warped_visual) 
    nwindows=10 
    window_height=np.int_(warped.shape[0]/nwindows) 
    window_half_width=25     
    XCenterWindow = IndWhitestColumnR 
    center_lane_inds = np.array([],dtype=np.int16) 
    out_img=np.dstack((warped,warped,warped)) 
    nonzero= warped.nonzero() 
    WhitePixelIndY=np.array(nonzero[0]) 
    WhitePixelIndX=np.array(nonzero[1]) 
 
    for window in range(nwindows): 
        win_y1 = warped.shape[0] - (window+1)*window_height 
        win_y2 = warped.shape[0] - (window)*window_height 
         
        center_win_x1=XCenterWindow-window_half_width 
        center_win_x2=XCenterWindow+window_half_width 
             
        cv2.rectangle(out_img,(center_win_x1,win_y1),(center_win_x2,win_y2),(50+window*21,0,0),2) 
        cv2.imshow('windows',out_img) 
         
        good_center_inds = ((WhitePixelIndY>=win_y1) & (WhitePixelIndY<=win_y2) 
         &(WhitePixelIndX>=center_win_x1)&(WhitePixelIndX<=center_win_x2)).nonzero()[0] 
         
        center_lane_inds = np.concatenate((center_lane_inds,good_center_inds)) 
        if len(good_center_inds) > 5: 
            XCenterWindow = np.int_(np.mean(WhitePixelIndX[good_center_inds]))         
         
    out_img[WhitePixelIndY[center_lane_inds],WhitePixelIndX[center_lane_inds]] = [255,0,0] 
    cv2.imshow("Lane",out_img)     
    centralx=WhitePixelIndX[center_lane_inds] 
    centraly=WhitePixelIndY[center_lane_inds] 
        if centralx[0]<200: 
        print('left') 
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    elif centralx[0]>280: 
        print('right')     
    if cv2.waitKey(1) & 0xFF == ord('q'): 
        break 
cap.release() 
cv2.destroyAllWindows() 
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ǠȒȑȉȍȁ ǟȊȄȉȐȄȈ ǟȌȃȏȄȄȁȇȖ 
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ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸʥʪʦʥʦʚ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʦʦʧʫʙʯʡʸ: ʮʝʣʴ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʦʚʦʡ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï ʚʦʜʦʨʦʜʥʦʡ 
ʵʥʝʨʛʝʪʠʢʠ. ʈʘʩʩʤʦʪʨʝʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʵʢʦʥʦʤʠʢʠ ʚ ʚʦʜʦʨʦʜʝ. ʆʙʟʦʨ ʚʦʟʤʦʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʧʦʣʫ-
ʯʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʚʦʜʦʨʦʜʘ. ʊʘʢ ʞʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʦʣʠʟʝʨʥʦʡ 
ʫʩʪʘʥʦʚʢʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʥʝʨʛʝʪʠʢʘ, ʪʦʧʣʠʚʦ, ʚʦʜʦʨʦʜ, ʚʦʜʦʨʦʜʥʳʡ ʜʦʤ, ʵʣʝʢʪʨʦʣʠʟ, ʵʣʝʢʪʨʦʣʠʟʝʨ, ʧʦʩʪʦ-
ʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. 
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ɺʦʜʦʨʦʜʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʵʪʦ ʦʜʥʘ ʠʟ ʥʦʚʝʡʰʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʨʘʟʚʠʚʘʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ. ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʫʚʝʣʠʯʠʚʘʝʪ ʩʝʢʪʦʨ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʦʨʦ-
ʜʘ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʫʚʝʣʠʯʠʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʦʨʦʜʘ, ʢʘʢ ʚʠʜʘ 
ʪʦʧʣʠʚʘ ʪʘʢ ʠ ʩʳʨʴʷ. ɺʦʜʦʨʦʜ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʳʨʴʝʤ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʘʤʤʠʘʢʘ ʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝ-
ʥʠʡ ʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢ ʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ. ʇʨʠ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʠ ʞʝʣʝʟʘ ʠʟ ʨʫʜʳ, ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʜʦʨʦʜ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʛʘʟʘ, ʥʝʬʪʠ ʠ ʫʛʣʷ, ʢʦʪʦʨʳʝ ʪʘʢ 
ʞʝ ʩʣʫʞʘʪ ʩʳʨʴʝʤ ʚ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʛʦʨʘʟʜʦ ʧʦʣʝʟʥʝʝ ʙʫʜʝʪ ʠʟʚʣʝʯʴ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʥʳʡ ʠ ʯʠʩʪʳʡ 
ʵʥʝʨʛʦʥʘʩʠʪʝʣʴ ï ʚʦʜʦʨʦʜ. ʋʯʝʥʳʝ ʧʨʦʛʥʦʟʠʨʫʶʪ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦ-
ʜʦʨʦʜʘ ʚ 20-30 ʨʘʟ, ʭʦʪʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʦʩʪʠʛʘʝʪ ʧʦʨʷʜʢʘ 30 ʤʠʣʣʠʦʥʦʚ ʪʦʥ ʚ 
ʛʦʜ. ʇʨʠ ʧʦʤʦʱʠ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ ʥʳʥʝʰʥʠʡ ʠʩʪʦʯʥʠʢ ʚʦʜʦʨʦʜʘ ʧʨʠʨʦʜʥʳʡ 
ʛʘʟ ʥʘ ʙʦʣʝʝ ʜʝʰʝʚʦʝ ʠ ʜʦʩʪʫʧʥʦʝ ʩʳʨʴʝ ï ʚʦʜʫ.  

ʕʪʘ ʟʘʤʝʥʘ ʚʦʟʤʦʞʥʘ ʟʘ ʩʯʝʪ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʚʦʜʳ, ʣʠʙʦ ʧʫʪʝʤ ʥʘʛʨʝʚʘ ʧʘʨʦʚ 
ʚʦʜʳ ʜʦ 3000-3500 ʦC. ʅʘʛʨʝʚ ʜʦ ʪʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʘʣʫ ʚʦʜʥʳʭ ʤʦʣʝʢʫʣ ʟʘ ʩʯʝʪ 
ʩʚʦʠʭ ʩʚʦʡʩʪʚ. 



36 ǪȒȖȗǿȞ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉǿȞ ȏǿȀȍȑǿ 0.00 
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ʎʝʥʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʜʦʨʦʜ 
ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʪʘʢ ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʣʦʞʝʥʠʷ ʚʦʜʳ  ʟʘʤʝʪʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ-
ʩʷ ʩ ʢʘʞʜʳʤ ʜʥʝʤ. ʊʘʢʠʤʠ ʪʝʤʧʘʤʠ ʜʦʙʳʯʘ ʚʦʜʦʨʦʜʘ ʠʟ ʚʦʜʳ ʩʪʘʥʝʪ ʛʦʨʘʟʜʦ ʜʝʰʝʚʣʝ. ɺ ʥʝʢʦʪʦʨʳʭ 
ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʷ ʣʠʰʥʶʶ ʠ ʜʝʰʝʚʫʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʥʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʠ ʩʝʛʦʜʥʷ 
ʚʳʛʦʜʥʦ ʧʦʣʫʯʘʪʴ ʚʦʜʦʨʦʜ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʵʣʝʢʪʨʦʣʠʟʝʨʥʫʶ ʫʩʪʘʥʦʚʢʫ. 

ɺʦʜʦʨʦʜ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ï ʚʳʩʦʢʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ. ʆʥʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦ-
ʨʷʜʢʘ 33ʪʳʩ. ʂʢʘʣ/ʢʛ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʝʥʟʠʥʦʤ, ʢʘʣʦʨʠʡʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚ 3 ʨʘʟʘ ʤʝʥʴʰʝ, ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ 
ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ. ɺ ʜʦʙʘʚʦʢ ʢ ʵʪʦʤʫ, ʚʦʜʦʨʦʜ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʦʪʣʠʯʥʳʤ ʵʢʦʬʠʣʴʥʳʤ ʚʠʜʦʤ ʪʦʧʣʠʚʘ. 
ʆʥ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʦ ʛʘʟʦʧʨʦʚʦʜʫ, ʵʪʦ ʩʚʷʟʘʥʦ ʝʱʝ ʩ ʦʜʥʠʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ 
ʩʚʦʡʩʪʚʦʤ ʚʦʜʦʨʦʜʘ ï ʤʘʣʦʡ ʚʷʟʢʦʩʪʴʶ. ʇʦʜʦʙʥʘʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʚʦʜʦʨʦʜʘ, ʷʚʣʷʝʪʩʷ ʥʝʜʦʨʦʛʠʤ 
ʫʜʦʚʦʣʴʩʪʚʠʝʤ, ʝʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʝʝ ʩ ʧʝʨʝʜʘʯʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʃʕʇ. ʂʦʥʢʨʝʪʥʝʝ ʪʘʢʘʷ ʧʝʨʝʜʘʯʘ 
ʧʨʠʤʝʨʥʦ ʚ ʜʝʩʷʪʴ ʨʘʟ ʜʝʰʝʚʣʝ.  ʊʘʢ ʝʩʣʠ ʧʝʨʝʜʘʚʘʪʴ ʚʦʜʦʨʦʜ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʜʠʘʤʝʪʨʦʤ 1.5ʤ ʩ ʥʠʤ 
ʧʝʨʝʜʘʝʪʩʷ ʦʢʦʣʦ 20.ʪʳʩ. ʄʝʛʘʚʘʪʪ ʤʦʱʥʦʩʪʠ. ɺ ʙʳʪʫ ʚʦʜʦʨʦʜ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢ ʞʝ ʚʳʛʦʜʥʦ ʢʘʢ ʠ ʧʨʠ-
ʨʦʜʥʳʡ ʛʘʟ: ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʱʠ, ʦʪʦʧʣʝʥʠʝ ʠ ʦʩʚʝʱʝʥʠʝ. 

ɺ ɸʤʝʨʠʢʝ, ʜʣʷ ʥʘʛʣʷʜʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʩʝʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʩʳʨʴʷ, ʫʯʝʥʳʝ ʧʦʩʪʨʦʠʣʠ 
ʜʦʤ, ʚ ʢʦʪʦʨʦʤ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʜʦʨʦʜ. ɼʘʥʥʦʝ ʩʳʨʴʝ ʪʨʝʙʫʝʪ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ 
ʥʘ ʩʞʠʞʝʥʠʝ, ʧʝʨʝʜʘʯʘ ʚʦʜʦʨʦʜʘ ʚ ʞʠʜʢʦʤ ʚʠʜʝ ʦʙʭʦʜʠʪʩʷ ʚ ʧʦʣʦʚʠʥʫ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʝʤ ʵʥʝʨʛʠʠ. ɺ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʘʢʘʷ ʧʝʨʝʜʘʯʘ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ, ʘ ʠʤʝʥʥʦ ʠʜʝʘʣʴʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʪʨʫʙʦ-
ʧʨʦʚʦʜʘ, ʪʘʢ ʢʘʢ ʞʠʜʢʠʡ ʚʦʜʦʨʦʜ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʫʯʝʥʳʝ 
ʫʜʝʣʷʶʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʢʘʤ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚʦʜʦʨʦʜʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 
ʜʝʥʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʫʧʝʨʣʝʛʢʠʝ ʙʘʣʣʦʥʳ, ʢʦʤʧʘʢʪʥʳʝ ʢʨʠʦʛʝʥʥʳʝ ʙʘʢʠ ʠ ʤʝʪʘʣʣʦʛʠʜʨʠʜʥʳʝ ʩʠʩʪʝʤʳ. 

ʉ ʢʘʞʜʳʤ ʜʥʝʤ ʥʘʨʘʱʠʚʘʶʪʩʷ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʩʫʧʝʨʣʝʛʢʠʭ ʙʘʣʣʦʥʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 
ʥʘ ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ, ʧʦʨʷʜʢʘ 450 ʘʪʤ. ʠ ʚʳʰʝ, ʩ ʚʝʩʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʦʨʦʜʘ ʜʦ 13%,  ʘʢʪʠʚʥʦ 
ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʢʨʠʦʛʝʥʥʳʝ ʙʘʢʠ ʩ ʵʢʨʘʥʥʦ-ʚʘʢʫʫʤʥʦʡ ʠʟʦʣʷʮʠʝʡ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʩʨʦʢʦʤ ʘʚʪʦ-
ʥʦʤʥʦʛʦ ʭʨʘʥʝʥʠʷ ʤʠʥʠʤʫʤ 15 ʩʫʪʦʢ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʅʀʆʂʈ ʥʘʧʨʘʚ-
ʣʝʥʥʳʝ ʥʘ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ ʚʦʜʦʨʦʜʘ ʚ ʥʘʥʦʩʪʨʫʢʪʫʨʘʭ, ʪʘʢʠʭ ʢʘʢ ʬʫʣʣʝʨʝʥʳ ʠ ʥʘʥʦʪʨʫʙʢʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʩʨʝʜ ʭʨʘʥʝʥʠʷ ʩ ʝʤʢʦʩʪʴʶ ʧʦ 
ʚʦʜʦʨʦʜʫ ʜʦ 7-8 ʚʝʩʦʚʳʭ %. 

ɼʚʠʛʘʪʝʣʠ ʠ ʨʘʟʣʠʯʥʳʝ ʪʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʪʦʧʣʠʚʘ ʠʩ-
ʧʦʣʴʟʫʶʪ ʚʦʜʦʨʦʜ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʊʘʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʦʨʦʜʘ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʝʛʦ 
ʩʦʝʜʠʥʝʥʠʷ ʩ ʢʠʩʣʦʨʦʜʦʤ. ʈʘʟʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʨʘʟʚʠʪʠʝ 
ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ɺ ʮʝʣʦʤ ʨʷʜ ʚʳʛʦʜ, ʢʦʪʦʨʳʝ ʩʫʣʠʪ ʥʘʤ ʚʦʜʦʨʦʜʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʧʦʨʦʞʜʘʝʪ ʵʥʪʫʟʠʘʩʪʦʚ ʚʦʜʦʨʦʜʥʦʡ 
ʵʥʝʨʛʝʪʠʢʠ, ʞʝʣʘʶʱʠʭ ʠʟʫʯʘʪʴ ʝʝ. ʇʦʩʪʝʧʝʥʥʦ ʧʦʷʚʣʷʶʪʩʷ ʠʭ ʘʩʩʦʮʠʘʮʠʠ, ʘ ʪʘʢʞʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʣʠʟʝʨʘ  ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʤʝʞʜʫ ʜʚʫʤʷ ʙʦʢʦʚʳʤʠ ʬʠʢʩʠʨʫʶʱʠʤʠ 
ʧʣʘʪʘʤʠ, ʩʦʝʜʠʥʝʥʥʳʤʠ ʯʝʪʳʨʴʤʷ ʰʧʠʣʴʢʘʤʠ, ʨʘʟʤʝʱʝʥʘ ʙʘʪʘʨʝʷ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ, ʚʳʧʦʣ-
ʥʝʥʥʳʭ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ ʨʝʟʠʥʦʚʳʤʠ ʧʨʦʢʣʘʜʢʘʤʠ. ɺ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘ-
ʩʪʷʭ ʧʣʘʩʪʠʥ ʧʨʦʩʚʝʨʣʝʥʳ ʦʪʚʝʨʩʪʠʷ: ʚ ʥʠʞʥʝʡ ï ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʣʠʪʘ ʧʦ 
ʚʩʝʡ ʙʘʪʘʨʝʝ; ʚ ʚʝʨʭʥʝʡ ï ʜʣʷ ʚʳʭʦʜʘ ʛʘʟʦʚʦʡ ʩʤʝʩʠ. ɺʥʫʪʨʝʥʥʷʷ ʧʦʣʦʩʪʴ ʙʘʪʘʨʝʠ ʟʘʧʦʣʥʷʝʪʩʷ ʵʣʝʢ-
ʪʨʦʣʠʪʦʤ. ʂ ʧʣʘʩʪʠʥʘʤ ʧʨʠʣʘʛʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʟʳʚʘʝʪ ʵʣʝʢ-
ʪʨʦʣʠʟ ʚʦʜʳ ʠ ʛʘʟʦʦʙʨʘʟʥʦʝ ʚʳʜʝʣʝʥʠʝ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ. 

ɼʘʥʥʘʷ ʛʘʟʦʚʘʷ ʩʤʝʩʴ ʦʪʚʦʜʠʪʩʷ ʯʝʨʝʟ ʛʦʨʣʦʚʠʥʫ ʜʣʷ ʦʪʚʦʜʘ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʝ ʛʘʟʦʦʙʨʘʟʥʦʝ ʪʦʧʣʠʚʦ.  

ʋʩʪʨʦʡʩʪʚʦ ʵʣʝʢʪʨʦʣʠʟʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 
ʊʘʢ ʢʘʢ ʜʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʵʣʝʢʪʨʦʣʠʟʝʨʘ ʨʘʙʦʪʘʝʪ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ, ʪʦ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʙʳʣʘ ʩʦʙʨʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʦʩʪʦʷʱʘʷ ʠʟ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠ 
ʜʠʦʜʥʦʛʦ ʤʦʩʪʘ. 

ʉʣʝʜʫʶʱʝʝ ʠʟʦʙʨʝʪʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪ ʥʘʤ ʤʝʪʦʜ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʤʝʩʠ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ, ʘ 
ʪʘʢ ʞʝ ʨʘʟʣʠʯʥʳʭ ʛʘʟʦʚ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʚʦʜʝ. 
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ʉʡʪ. 1. ʌʪʫʩʧʢʪʫʛʧ ʶʤʞʣʫʩʧʤʡʠʞʩʙ:  

1 ð ʭʡʣʪʡʩʬʷʲʙʸ ʨʤʙʫʙ; 2 ð ʨʩʧʣʤʙʝʣʙ; 3 ð ʁ ʤʞʣʫʩʧʝ; 4 ð ʪʫʸʟʦʙʸ ʱʨʡʤʵʣʙ; 5 ð ʧʫʛʞʩʪʫʡʞ ʝʤʸ 
ʛʴʮʧʝʙ ʜʙʠʧʛʧʢ ʪʥʞʪʡ; 6 ð ʜʧʩʤʧʛʡʦʙ ʝʤʸ ʧʫʛʧʝʙ ʜʙʠʧʛʧʢ ʪʥʞʪʡ; 7 ð ʪʤʡʛʦʙʸ ʜʧʩʤʧʛʡʦʙ; 8 ð ʠʙ-

ʤʡʛʦʙʸ ʜʧʩʤʧʛʡʦʙ; 9 ð ʁ ʤʞʣʫʩʧʤʡʫ 
 
ʉʫʪʴ ʧʨʦʮʝʩʩʘ ʚ ʩʣʝʜʫʶʱʝʤ: 
1. ɺ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʨʝʟʦʥʘʥʩʥʫʶ ʩʭʝʤʫ ʩ ʜʨʦʩʩʝʣʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʢʣʶʯʝʥʠʝ ʢʦʥʜʝʥʩʘʪʦ-

ʨʘ ʩ ʚʦʜʦʡ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʣʫʞʠʪ ʜʠʵʣʝʢʪʨʠʢʦʤ ʤʝʞʜʫ ʦʙʢʣʘʜʢʘʤʠ; 
2. ʂ ʥʝʤʫ ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʦʜʥʦʧʦʣʷʨʥʦʝ ʧʫʣʴʩʠʨʫʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ, ʧʦʣʷʨʥʦʩʪʴ ʚ ʥʝʤ ʥʠʢʘʢ 

ʥʝ ʠʤʝʝʪ ʩʚʷʟʠ ʩ ʚʥʝʰʥʠʤ ʟʘʟʝʤʣʝʥʠʝʤ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʦʣʝʢʫʣʳ ʚʦʜʳ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʙʫʜʫʪ ʧʦʜ-
ʚʝʨʞʝʥʳ ʟʘʨʷʜʫ ʩ ʪʘʢʦʡ ʞʝ ʧʦʣʷʨʥʦʩʪʴʶ ʠ ʤʦʣʝʢʫʣʳ ʙʫʜʫʪ ʨʘʩʪʷʛʠʚʘʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 
ʧʦʣʷʨʥʳʭ ʩʠʣ; 

3. ʉʧʝʮʠʘʣʴʥʦ ʧʦʜʙʠʨʘʝʪʩʷ ʯʘʩʪʦʪʘ ʠʤʧʫʣʴʩʦʚ, ʢʦʪʦʨʘʷ ʧʦʩʪʫʧʘʝʪ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨ, ʧʨʠʯʝʤ ʦʥʘ 
ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʚʦʝʡ ʯʘʩʪʦʪʝ ʨʝʟʦʥʘʥʩʘ ʤʦʣʝʢʫʣʳ; 

4. ɼʝʡʩʪʚʫʶʱʠʝ ʚ ʨʝʞʠʤʝ ʨʝʟʦʥʘʥʩʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠʤʧʫʣʴʩʳ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʘ-
ʥʠʶ ʫʨʦʚʥʷ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʤʦʣʝʢʫʣ; 

5. ʢʦʤʙʠʥʘʮʠʷ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʩʚʷʟʠ 
ʩ ʦʩʣʘʙʣʝʥʠʝʤ ʩʠʣʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʚʷʟʠ ʚ ʤʦʣʝʢʫʣʝ, ʩʠʣʘ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʝʚʦʩʭʦʜʠʪ 
ʵʥʝʨʛʠʶ ʩʚʷʟʠ, ʠ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʩʚʦʙʦʞʜʝʥʠʶ ʘʪʦʤʦʚ ʢʠʩʣʦʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʛʘʟʦʚ; 

6. ʩʙʦʨ ʛʦʪʦʚʦʡ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʩʤʝʩʠ ʢʠʩʣʦʨʦʜʘ, ʚʦʜʦʨʦʜʘ ʠ ʜʨʫʛʠʭ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʚʦʜʝ ʛʘ-
ʟʦʚ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ. 

ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
 

1. ɸʥʪʦʥʦʚ ʉ.ʅ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 
ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ / ʉ.ʅ. ɸʥʪʦʥʦʚ. ï ʉʪʘʚʨʦʧʦʣʴ : ɸɻʈʋʉ ʉʪɻɸʋ 2015 ï 92 ʩ. 

2. ɸʥʪʦʥʦʚ, ʉ. ʅ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ 
/ ʉ. ʅ. ɸʥʪʦʥʦʚ, ɽ. ɺ. ʂʦʥʦʧʣʝʚ, ʇ.ɺ. ʂʦʥʦʧʣʝʚ, ɸ. ɺ. ʀʚʘʰʠʥʘ ï ʉʪʘʚʨʦʧʦʣʴ: çɸɻʈʋʉè, 2014 ï 104 ʩ. 

3. ɸʥʪʦʥʦʚ, ʉ. ʅ., ɸʜʦʰʝʚ ɸ.ʀ., ʐʘʨʠʧʦʚ ʀ.ʂ. ʕʥʝʨʛʦʘʫʜʠʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 
ʄʝʪʦʜʳ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦ-
ʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ: ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ï ʉʪʘʚʨʦʧʦʣʴ: ɸɻʈʋʉ, 2014. ï ʉ. 26-29 

4. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ: ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʠ ʟʘʜʘ ï ʥʠʝ ʜʣʷ ʢʫʨʩʦʚʦʛʦ 
ʧʨʦʝʢʪʘ / ʀ.ɺ. ɸʪʘʥʦʚ, ʄ.ʗ. ɸʰʤʘʨʠʥ, ɺ.ʇ. ɻʦʨʰʢʦʣʝʧʦʚ, ʃ.ʃ. ʀʫʥʠʭʠʥ, ʉ.ʅ. ɸʥʪʦʥʦʚ; ʧʦʜ ʨʝʜ. ʧʨʦʬ. 
ɺ.ʅ. ɻʫʨʥʠʮʢʦʛʦ. ï ʉʪʘʚʨʦʧʦʣʴ: ʀʟʜ-ʚʦ ʉʪɻɸʋ çɸɻʈʋʉè, 2004. ï 168 ʩ. 

É ʉ.ʅ. ɸʥʪʦʥʦʚ, ʉ.ɹ. ʄʘʢʠʪʨʶʢ, ɸ.ɸ. ɹʫʪʢʦʚ, 2022  



38 ǪȒȖȗǿȞ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉǿȞ ȏǿȀȍȑǿ 0.00 

 

XXXIV ȋȄȅȃȒȌǿȏȍȃȌȚȈ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉȇȈ ȉȍȌȉȒȏȐ z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ǲǣǩ 415 

ǰǭǡǤǯǷǤǬǰǱǡǭǡǟǬǧǤ ǱǤǴǬǭǪǭǢǧǧ 
ǮǯǭǧǦǡǭǣǰǱǡǟ Ǯǯǭǣǲǩǵǧǧ ǧǦ 
ǫǾǰǭǩǭǰǱǬǭǢǭ ǰǺǯǻǾ 

ǭȐȑȏȍȁȐȉȇȈ ǟȊȄȉȐǿȌȃȏ ǰȄȏȂȄȄȁȇȖ, 
ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ  

ʂʘʟʘʭʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʠʟʥʝʩʘ 
ʅʫʨ-ʉʫʣʪʘʥ, ʂʘʟʘʭʩʪʘʥ 

ǱǿȒȉȄȀǿȄȁǿ ǠǿȊȂȚȌ ǠǿȆǿȏȔǿȌȉȚȆȚ 
ʄʘʛʠʩʪʨʘʥʪ 1 ʢʫʨʩʘ  

ʂʘʟʘʭʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʠʟʥʝʩʘ 
ʅʫʨ-ʉʫʣʪʘʥ, ʂʘʟʘʭʩʪʘʥ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɹʝʢʪʫʨʛʘʥʦʚʘ ɸʣʤʠʨʘ ɸʥʫʘʨʙʝʢʦʚʥʘ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ  
ʂʘʟʘʭʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʠʟʥʝʩʘ 

ʅʫʨ-ʉʫʣʪʘʥ, ʂʘʟʘʭʩʪʘʥ 
 

ɹʦʦʧʫʙʯʡʸ: ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʥʦʚʳʭ  ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ -ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ 
ʙʫʣʴʦʥʦʚ ʧʦʚʳʰʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʠʟ ʤʷʩʦʢʦʩʪʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʣʦʷ ʥʘʩʝʣʝʥʠʷ, 
ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʝʨʤʝʥʪʥʳʡ ʛʠʜʨʦʣʠʟ,  ʛʠʜʨʦʣʠʟʘʪ, ʙʫʣʴʦʥ,   ʤʷʩʦʢʦʩʪʥʦʝ  ʩʳʨʴʝ. 
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ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʦʢʘʟʳʚʘʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʝʝ ʢʦʤʧʣʝʢʩʦʤ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʧʠʱʝʚʳʭ ʚʝ-
ʱʝʩʪʚ. ʆʜʥʦʡ ʠʟ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʥʘ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʪʝʭ ʠʣʠ ʠʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʠʱʝ, ʚ 
ʦʩʦʙʝʥʥʦʩʪʠ ʙʝʣʢʘ ʠ ʚʠʪʘʤʠʥʦʚ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʥʦʨʤʘʣʴʥʦʝ ʧʨʦʪʝʢʘʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʝʞʝʛʦʜʥʦ ʫʪʠʣʠʟʠʨʫʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ, ʦʙʣʘʜʘʶʱʝʡ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ: ʢʦʩʪʠ 
ʞʠʚʦʪʥʳʭ, ʧʪʠʮ, ʨʳʙ, ʩʫʙʧʨʦʜʫʢʪʳ II ʢʘʪʝʛʦʨʠʠ, ʨʦʛʦ-ʢʦʧʳʪʥʦʝ ʩʳʨʴʝ ʠ ʜʨ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʘʮʠʦ-
ʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʙʫʣʴʦʥʦʚ, ʚ ʢʦʪʦʨʳʝ ʧʝ-
ʨʝʭʦʜʷʪ ʵʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʙʝʣʢʠ, ʞʠʨʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. [1,2,3] 

ɺʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʅʀʈ ʘʥʘʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʩʣʝ-
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ʜʦʚʘʥʠʷ  ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʫʣʴʦʥʦʚ  ʤʘʣʦʠʟʫʯʝʥʥʦ  ʠ ʚ ʦʩ-
ʥʦʚʥʦʤ  ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʠʱʝʚʦʡ ʢʦʩʪʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʫʣʴʦʥʦʚ ʚ ʦʩʥʦʚ-
ʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ ʩʦʩʪʘʚʫ ʙʫʣʴʦʥʦʚ ʢʦʩʪʥʦʛʦ  ʠ ʤʷʩʦʢʦʩʪʥʦʛʦ  ʩʳʨʴʷ.   

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʤʷʩʥʳʭ, ʤʷʩʦʢʦʩʪʥʳʭ ʠ ʢʦʩʪʥʳʭ ʙʫʣʴʦ-
ʥʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʣʠʪʝʣʴʥʦʝ ʚʳʚʘʨʠʚʘʥʠʝ ʩʳʨʴʷ ʚ ʪʝʯʝʥʠʝ 4-5 ʯ, ʦʪʜʝʣʝʥʠʝ 
ʞʠʜʢʦʡ ʬʨʘʢʮʠʠ, ʚʳʧʘʨʠʚʘʥʠʝ, ʚʳʩʫʰʠʚʘʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʩʤʝʰʠʚʘʥʠʝ ʩ ʞʠʨʦʤ, ʩʦʣʴʶ, ʩʫʭʠʤʠ 
ʦʚʦʱʘʤʠ ʠ ʩʧʝʮʠʷʤʠ. ʇʨʠ ʚʘʨʢʝ ʠʟ ʧʠʱʝʚʳʭ ʢʦʩʪʝʡ ʠʟʚʣʝʢʘʝʪʩʷ ʦʢʦʣʦ ɿ0-40% ʞʠʨʘ, 5-10% ʙʝʣʢʦʚʳʭ ʠ 
2-3% ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʦʪ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʳʨʦʡ ʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʦʪʭʦʜ. 
[1,4,5] 

ʉ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʵʢʩʪʨʘʢʮʠʠ ʚʝʱʝʩʪʚ ʢʦʩʪʝʡ ʧʨʦʚʦʜʠʪʩʷ ʠʟʤʝʣʴʯʝʥʠʝ ʠ ʦʙʝʟʞʠʨʠʚʘʥʠʝ, ʪʘʢ 
ʥʘʣʠʯʠʝ ʞʠʨʘ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʇʨʠ ʵʪʦʤ ʞʠʨ ʦʙʨʘʪʥʦ 
ʚʚʦʜʠʪʩʷ ʚ ʙʫʣʴʦʥ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʠʣʠ ʩʝʧʘʨʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʶ ʞʠʨʘ. ʊʚʝʨʜʳʡ ʦʩʪʘʪʦʢ ʜʘʣʝʝ ʤʦʞʝʪ ʥʘʧʨʘʚʣʷʪʴʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʩʪʥʦʡ ʤʫʢʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪ-
ʩʷ ʜʦʙʘʚʢʦʡ ʢ ʢʦʨʤʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʥʝ ʧʨʠʛʦʜʥʘ ʚ ʧʠʱʫ ʯʝʣʦʚʝʢʘ. 

ɹʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʩʫʭʠʭ ʙʫʣʴʦʥʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʣʠʟʘ. ɻʠʜ-
ʨʦʣʠʟʘʪʳ ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʤʷʩʦʢʦʩʪʥʦʛʦ ʩʳʨʴʷ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ, ʥʠʟʢʦʡ ʦʩʤʦ-
ʪʠʯʥʦʩʪʴʶ, ʫʚʝʣʠʯʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʟʦʪʠʩʪʳʭ ʬʨʘʢʮʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʭʦʨʦʰʝʡ ʫʩʚʦʷʝʤʦʩʪʴʶ ʠ 
ʤʝʥʴʰʝʡ ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʮʝʣʴʥʳʤʠ ʙʝʣʢʘʤʠ. ɻʠʜʨʦʣʠʟ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʠʩʣʦʪ-
ʥʳʤ, ʱʝʣʦʯʥʳʤʠ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʩʧʦʩʦʙʘʤʠ.[6] 

ɺ ʧʝʨʚʳʭ ʜʚʫʭ ʩʣʫʯʘʷʭ ʩʳʨʴʝ ʧʨʦʚʘʨʠʚʘʶʪ ʦʢʦʣʦ 180 ʤʠʥ, ʙʫʣʴʦʥ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ ʠ ʫʧʘʨʠʚʘ-
ʶʪ, ʘ ʦʩʪʘʪʦʯʥʦʝ ʩʳʨʴʝ ʧʦʜʚʝʨʛʘʶʪ ʛʠʜʨʦʣʠʟʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʳʰʝ 100 Üʉ. ɿʘʪʝʤ ʤʘʩʩʫ ʬʠʣʴʪʨʫʶʪ, 
ʥʝʡʪʨʘʣʠʟʫʶʪ ʠ ʫʧʘʨʠʚʘʶʪ. ʋʧʘʨʝʥʥʳʡ ʙʫʣʴʦʥ ʠ ʢʦʥʮʝʥʪʨʘʪ ʩʤʝʰʠʚʘʶʪ, ʜʦʙʘʚʣʷʶʪ ʩʦʣʴ, ʦʚʦʱʥʳʝ 
ʵʢʩʪʨʘʢʪʳ ʠ ʩʫʰʘʪ.[6,7] 

ʇʨʠ ʢʠʩʣʦʪʥʦʤ ʛʠʜʨʦʣʠʟʝ ʨʘʟʨʫʰʘʶʪʩʷ ʪʘʢʠʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʢʘʢ ʪʨʠʧʪʦʬʘʥ, ʪʨʝʦʥʠʥ ʠ ʩʝʨʠʥ, ʘ 
ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʚʨʝʜʥʳʭ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʨʘʟʫʶʪʩʷ ʛʫʤʠʥʳ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʛʠʜʨʦʣʠʟʘ ʠʩʧʦʣʴʟʫ-
ʶʪʩʷ ʩʝʨʥʘʷ ʠ ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʘʛʨʝʩʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ.  

ɺ ʧʨʦʮʝʩʩʝ ʱʝʣʦʯʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʣʠʟʠʥʘ, ʘʨʛʠʥʠʥʘ ʠ ʮʠʩʪʠʥʘ, ʘ ʪʘʢʞʝ 
ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚʨʝʜʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʦʩʪʘʪʢʠ ʣʘʥʪʠʦʥʠʥʘ ʠ ʣʠʟʠʥʦʘʣʘʥʠʥʘ. ʂʨʦʤʝ 
ʪʦʛʦ, ʧʨʠ ʭʠʤʠʯʝʩʢʦʤ ʛʠʜʨʦʣʠʟʝ ʙʫʣʴʦʥ ʠʤʝʝʪ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 
ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʠʥʠʤʘʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠʣʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ. 

ʌʝʨʤʝʥʪʥʳʡ ʛʠʜʨʦʣʠʟ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʝʧʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʩʳʨʴʷ ʧʨʠ 120-123 ʉ, ʠʟʤʝʣʴʯʝʥʠʝ 
ʩʤʝʰʠʚʘʥʠʝ ʩ ʚʦʜʦʡ, ʦʙʝʟʞʠʨʠʚʘʥʠʝ ʥʘ ʮʝʥʪʨʠʬʫʛʝ, ʛʠʜʨʦʣʠʟ ʬʝʨʤʝʥʪʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʠ ʪʝʤʧʝ-
ʨʘʪʫʨʝ 40-50Áʉ, ʦʪʜʝʣʝʥʠʝ ʦʩʘʜʢʘ ʦʪ ʛʠʜʨʦʣʠʟʘʪʘ, ʥʘʛʨʝʚ ʛʠʜʨʦʣʠʟʘʪʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 90-100Áʉ ʜʣʷ 
ʠʥʘʢʪʠʚʘʮʠʠ ʬʝʨʤʝʥʪʦʚ ʠ ʩʫʰʢʫ ʥʘ ʨʘʩʧʳʣʠʪʝʣʴʥʦʡ ʩʫʰʠʣʢʝ. ɻʠʜʨʦʣʠʟ ʩ ʧʦʤʦʱʴʶ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝ-
ʧʘʨʘʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʦʛʘʱʝʥʠʶ ʙʫʣʴʦʥʦʚ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʘ 
ʪʘʢʞʝ ʥʝ ʦʙʨʘʟʫʝʪ ʚʨʝʜʥʳʭ ʧʦʙʦʯʥʳʭ ʚʝʱʝʩʪʚ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʥʠʟʢʘʷ ʢʦʥʚʝʨʩʠʷ ʙʝʣʢʘ ʠ, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʠʟʢʠʡ ʚʳʭʦʜ ʘʟʦʪʥʦʡ ʬʨʘʢʮʠʠ ʠ ʧʝʧʪʠʜʦʚ. ɺ ʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʥ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʙʦʣʝʝ 
ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʚʦʟʥʠʢʘʝʪ ʫʛʨʦʟʘ ʢʦʥʪʘʤʠʥʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 
ɽʱʝ ʦʜʥʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʨʘʩʱʝʧʣʝʥʠʷ ʩʘʤʠʭ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ 
ʧʨʠʜʘʶʪ ʥʝʧʨʠʷʪʥʳʡ ʚʢʫʩ, ʘ ʩʪʦʠʤʦʩʪʴ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʠʟ-ʟʘ ʯʝʛʦ ʧʨʠ-
ʤʝʥʝʥʠʝ ʪʘʢʠʭ ʛʠʜʨʦʣʠʟʘʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʫʭʦʡ ʦʩʥʦʚʳ ʜʣʷ ʙʫʣʴʦʥʦʚ ʜʦʚʦʣʴʥʦ ʦʛʨʘʥʠʯʝʥʦ ʠ ʯʘʱʝ ʚʩʝʛʦ 
ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ. [6,8,9] 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʠʝ ʬʝʨʤʝʥʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʞʠʚʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʘʧʨʠʤʝʨ Bacillus subtilis ʠʣʠ Candida tropicalis. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 
ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʢʦʥʚʝʨʩʠʠ ʙʝʣʢʘ, ʫʣʫʯʰʠʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. ɺ ʜʘʥ-
ʥʦʤ ʩʣʫʯʘʝ ʧʨʦʚʦʜʠʪʩʷ ʚʦʜʥʳʡ ʛʠʜʨʦʣʠʟ ʧʨʠ 100 Üʉ ʚ ʪʝʯʝʥʠʝ 180 ʤʠʥʫʪ ʪʦʥʢʦʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ ʩ 
ʧʦʩʣʝʜʫʶʱʠʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʞʠʜʢʦʡ ʬʘʟʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠ 35-40Áʉ ʚ ʪʝʯʝʥʠʝ 6-8 ʯʘʩʦʚ ʠ 
ʚʳʩʫʰʠʚʘʥʠʝʤ.  ʆʜʥʘʢʦ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʤʝʣʢʠʭ ʬʨʘʢʮʠʡ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ 
ʜʣʷ ʦʪʜʝʣʝʥʠʷ, ʜʣʷ ʫʜʝʰʝʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʮʝʣʝʩʦʦʙʨʘʟʥʝʡ ʧʨʦʚʦʜʠʪʴ ʥʝ ʠʟʤʝʣʴʯʝʥʠʝ, ʘ ʧʨʝʩʩʦʚʘʥʠʝ 
ʢʦʩʪʝʡ ʩ ʚʦʜʥʳʤ ʛʠʜʨʦʣʠʟʦʤ ʧʨʠ ʧʝʨʝʤʝʥʥʦʤ ʨʘʟʨʷʞʝʥʠʠ. ʇʦʩʣʝ ʧʨʝʩʩʦʚʘʥʠʷ ʧʨʠ 150-200 ʘʪʤ ʩʥʠʞʘ-
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ʝʪʩʷ ʧʨʦʯʥʦʩʪʴ ʢʦʩʪʝʡ ʠ ʦʙʨʘʟʫʶʪʩʷ ʤʠʢʨʦʪʨʝʱʠʥʳ, ʚ ʢʦʪʦʨʳʝ ʩʚʦʙʦʜʥʦ ʧʨʦʥʠʢʘʝʪ ʚʦʜʘ, ʯʪʦ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʚʳʜʝʣʝʥʠʶ ʧʠʱʝʚʳʝ ʚʝʱʝʩʪʚʘ. ʉʣʠʪʠʷ ʙʫʣʴʦʥʘ ʚʦ ʚʨʝʤʷ ʚʘʨʢʠ, ʩʦʟʜʘʥʠʝ ʨʘʟ-
ʨʷʞʝʥʠʷ ʠ  ʧʦʚʪʦʨʥʦʝ ʜʦʙʘʚʣʝʥʠʝ ʙʫʣʴʦʥʘ ʩ ʚʦʟʚʨʘʱʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʧʦʣʥʝʥʠʶ ʢʘʧʠʣ-
ʣʷʨʦʚ ʢʦʩʪʝʡ ʙʫʣʴʦʥʦʤ ʠ ʙʦʣʝʝ ʧʦʣʥʦʡ ʵʢʩʪʨʘʢʮʠʠ. ʆʙʱʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʩʪʘʚʣʷʝʪ 
80-90 ʤʠʥ. [7,10,11] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʝʨʤʝʥʪʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʙʫʣʴʦʥʦʚ  ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʧʨʝʩ-
ʩʦʚʘʥʥʳʭ ʢʦʩʪʝʡ ʠʤʝʝʪ ʤʷʛʢʠʝ ʫʩʣʦʚʠʷ ʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʠʤʠʯʝʩʢʠʤ ʛʠʜʨʦʣʠʟʦʤ, 
ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʯʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʷʩʦʢʦʩʪʥʦʛʦ ʩʳʨʴʷ ʩ ʢʦʥʚʝʨ-
ʩʠʝʡ ʚ ʣʝʛʢʦʫʩʚʘʠʚʘʝʤʫʶ ʬʦʨʤʫ. 
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ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʣʘʟʤʝʥʥʦʛʦ ʥʘʧʳʣʝʥʠʷ ʩ ʢʦʥʪʨʦʣʠ-
ʨʫʝʤʦʡ ʩʨʝʜʦʡ. ʈʘʟʨʘʙʦʪʘʥʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʳʭ ʪʠʪʘʥʦʚʳʭ ʧʦʢʨʳʪʠʡ, ʥʘʥʦʩʠʤʳʭ 
ʥʘ ʜʝʪʘʣʠ ʵʥʜʦʧʨʦʪʝʟʦʚ. ɸ ʪʘʢ ʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʧʣʘʟʤʝʥʥʦʛʦ ʥʘʧʳ-
ʣʝʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʘʜʛʝʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʢʨʳʪʠʷ. 
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ɺʚʝʜʝʥʠʝ 
ʊʠʪʘʥ ʚ ʚʠʜʫ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʝʨʪʥʦʩʪʠ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʠ ʫʩʪʘʣʦʩʪʥʦʡ 

ʧʨʦʯʥʦʩʪʠ  ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʥʜʦʧʨʦʪʝʟʦʚ ʠ ʠʤʧʣʘʥʪʦʚ.  ɺ ʯʘʩʪʥʦʩʪʠ 
ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚ, ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ, ʰʪʠʬʪʦʚ ʠ ʧʣʘʩʪʠʥ ʜʣʷ ʣʝʯʝ-
ʥʠʷ ʧʝʨʝʣʦʤʦʚ, ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʧʣʘʥʪʘʪʦʚ [1].  



42 ǪȒȖȗǿȞ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉǿȞ ȏǿȀȍȑǿ 0.00 

 

XXXIV ȋȄȅȃȒȌǿȏȍȃȌȚȈ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉȇȈ ȉȍȌȉȒȏȐ z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʌʠʢʩʘʮʠʷ ʠʤʧʣʘʥʪʘʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ ʥʘʨʘʩʪʘʥʠʷ ʢʦʩʪʥʳʭ ʪʢʘʥʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʵʥʜʦ-
ʧʨʦʪʝʟʘ, ʧʦʵʪʦʤʫ ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʳʩʦʢʫʶ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʠ ʧʦʨʠʩʪʦʩʪʴ. 

ʇʨʦʙʣʝʤʦʡ ʩʦʟʜʘʥʠʷ ʧʦʨʠʩʪʳʭ ʩʣʦʝʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʣʘʥʪʘʪʘ, ʚ ʢʦʪʦʨʳʝ ʚʨʘʩʪʘʝʪ ʢʦʩʪʥʘʷ 
ʪʢʘʥʴ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʵʪʦʪ ʩʣʦʡ ʜʦʣʞʝʥ ʙʳʪʴ ʠ ʧʦʨʠʩʪʳʤ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʯʥʦ ʩʚʷʟʘʥʥʳʤ ʩ ʦʩ-
ʥʦʚʦʡ ʵʥʜʦʧʨʦʪʝʟʘ. ʕʪʠ ʜʚʘ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʪʨʝʙʦʚʘʥʠʷ ʟʘʯʘʩʪʫʶ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ ʤʝʪʦʜʘʤʠ ʧʨʠ-
ʤʝʥʷʝʤʳʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʵʥʜʦʧʨʦʪʝʟʦʚ. ʊʘʢʠʝ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ 
ʧʦʨʠʩʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʵʥʜʦʧʨʦʪʝʟʦʚ, ʢʘʢ ʧʣʘʟʤʝʥʥʦʝ ʥʘʧʳʣʝʥʠʝ, ʧʨʠʧʝʢʘʥʠʝ ʤʠʢʨʦʰʘʨʦʚ ʠ ʛʨʘʥʫʣ ʥʝ 
ʛʘʨʘʥʪʠʨʫʶʪ ʚʳʩʦʢʠʝ ʘʜʛʝʟʠʦʥʥʳʝ ʠ ʢʦʛʝʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʢʨʳʪʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʩʣʦʝʥʠʶ ʯʘʩʪʠ 
ʧʦʢʨʳʪʠʷ ʠ ʙʳʩʪʨʦʤʫ ʠʟʥʦʩʫ ʪʨʫʱʠʭʩʷ ʯʘʩʪʝʡ ʵʥʜʦʧʨʦʪʝʟʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʧʦʣʫʯʝʥʠʷ ʢʘ-
ʯʝʩʪʚʝʥʥʳʭ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʳʭ ʧʦʢʨʳʪʠʡ ʜʣʷ  ʜʝʪʘʣʝʡ ʵʥʜʦʧʨʦʪʝʟʦʚ ʦʩʪʘʝʪʩʷ ʥʝ ʧʦʣʥʦʩʪʴʶ ʨʝʰʝʥ-
ʥʦʡ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʧʦʨʠʩʪʦʛʦ ʪʠʪʘʥʦʚʦʛʦ ʧʦʢʨʳʪʠʷ ʷʚʣʷʝʪʩʷ ʧʣʘʟʤʝʥ-
ʥʦʝ ʥʘʧʳʣʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʨʠʩʪʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ 
ʜʝʪʘʣʠ ʵʥʜʦʧʨʦʪʝʟʦʚ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʞʠʤʦʚ ʨʘʩʧʳʣʝʥʠʷ ʧʨʦʚʦʣʦʢʠ ʩ ʧʦ-
ʤʦʱʴʶ ʧʣʘʟʤʝʥʥʦʡ ʩʪʨʫʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʧʦʢʨʳʪʠʷ ʚ ʚʘʢʫʫʤʠʨʫʝʤʦʡ ʢʘʤʝʨʝ ʩ ʢʦʥ-
ʪʨʦʣʠʨʫʝʤʦʡ ʩʨʝʜʦʡ. 

ɼʘʥʥʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ çʉʪʫʧʠʥʩʢʦʤ ʬʠʣʠʘʣʝ ʬʝʜʝʨʘʣʴʥʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʆʉʂʆɺʉʂʀʁ 
ɸɺʀɸʎʀʆʅʅʓʁ ʀʅʉʊʀʊʋʊ (ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ: 
1. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʜʝʪʘʣʷʭ ʵʥʜʦʧʨʦʪʝʟʦʚ 

ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ. ɸʜʛʝʟʠʦʥʥʘʷ ʧʨʦʯʥʦʩʪʴ - 150...180 ʄʇʘ, ʦʪʢʨʳʪʘʷ ʧʦʨʠʩʪʦʩʪʴ ʧʦʢʨʳʪʠʷ 25-30%. 
ʨʘʟʤʝʨ ʧʦʨ ʜʦ 500 ʤʢʤ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʚʘʢʫʫʤʠʨʫʝʤʦʡ ʢʘʤʝʨʳ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʩʨʝʜʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 
ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʧʣʘʟʤʝʥʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ ʪʠʪʘʥʦʚʦʡ ʧʨʦʚʦʣʦʢʠ ʥʘ 

ʧʦʨʠʩʪʦʩʪʴ, ʘʜʛʝʟʠʦʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʤʦʨʬʦʣʦʛʠʶ ʪʠʪʘʥʦʚʦʛʦ ʧʦʢʨʳʪʠʷ. 
2. ʆʙʦʩʥʦʚʘʪʴ ʨʝʞʠʤʳ ʧʣʘʟʤʝʥʥʦʛʦ ʥʘʧʳʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʨʝʙʫʝʤʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʜʝʪʘʣʷʭ ʵʥʜʦʧʨʦʪʝʟʦʚ. 
3. ʈʘʟʨʘʙʦʪʘʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ, ʚʘʢʫʫʤʠʨʫʝʤʫʶ ʫʩʪʘʥʦʚʢʫ ʧʣʘʟʤʝʥʥʦʛʦ ʥʘʧʳʣʝʥʠʷ ʩ ʢʦʥ-

ʪʨʦʣʠʨʫʝʤʦʡ ʩʨʝʜʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
 ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʫʪʦʢ ʩʧʣʘʚʘ ɺʊ6.ʅʘʥʝʩʝʥʠʝ ʧʦʢʨʳʪʠʷ 

ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʣʘʟʤʝʥʥʦʛʦ ʥʘʧʳʣʝʥʠʷ ʨʘʩʧʳʣʝʥʠʝʤ ʧʨʦʚʦʣʦʢʠ ʠʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʠʪʘʥʘ ʤʘʨʢʠ 
ɺʊ1-0. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʡ ʠ ʬʨʘʢʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟʳ, 
ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʢʨʳʪʠʷ ʤʝʪʦʜʦʤ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʚʟʚʝʰʠʚʘʥʠʷ. ɼʣʷ ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʘʜʛʝʟʠʦʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʨʝʟ.  ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʦʙʨʘʙʘʪʳʚʘʣʠ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʧʣʘʟʤʝʥʥʦʛʦ ʥʘʧʳʣʝʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʘʜʛʝʟʠ-
ʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʢʨʳʪʠʷ  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʨʘʩʧʳʣʝʥʠʷ ʧʨʦʚʦʣʦʢʠ ʥʘ 
ʩʪʨʫʢʪʫʨʫ, ʧʦʨʠʩʪʦʩʪʴ ʠ ʘʜʛʝʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʪʠʪʘʥʦʚʦʛʦ ʧʦʢʨʳʪʠʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʨʘʩʧʳʣʝʥʠʷ ʪʠʪʘʥʦʚʦʡ ʧʨʦʚʦʣʦʢʠ ʠ ʩʦʟʜʘʥʠʷ ʢʘʧʠʣʣʷʨʥʦ-
ʧʦʨʠʩʪʦʛʦ ʧʦʢʨʳʪʠʷ ʩ ʧʦʤʦʱʴʶ ʧʣʘʟʤʦʪʨʦʥʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠ: ʩʠʣʫ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʝ ʧʣʘʟʤʦʪʨʦʥʘ, 
ʨʘʩʭʦʜ ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʝʛʦ ʛʘʟʘ (ʘʨʛʦʥʘ ʠ ʛʝʣʠʷ), ʜʠʩʪʘʥʮʠʶ ʥʘʧʳʣʝʥʠʷ ʧʦʢʨʳʪʠʷ, ʘ ʪʘʢʞʝ  ʫʛʦʣ ʥʘʧʳ-
ʣʝʥʠʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ. ʄʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʦʪʢʨʳʪʦʡ ʧʦʨʠʩʪʦʩʪʠ (~28-30%) ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʫʛʣʘʭ a=25-35Á. ʀʟʤʝʥʝʥʠʝ  ʫʛʣʘ ʥʘʧʳʣʝ-
ʥʠʷ ʩ 30 ʜʦ 90Á ʦʪʢʨʳʪʘʷ ʧʦʨʠʩʪʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ~8-10%. ʇʨʠ ʫʛʣʘʭ ʥʘʧʳʣʝʥʠʷ ʤʝʥʝʝ 25Á ʬʦʨʤʠ-
ʨʫʝʪʩʷ ʧʦʢʨʳʪʠʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʚʘʶʱʝʝ ʧʦʜʣʦʞʢʫ. ʇʨʠ ʫʛʣʘʭ ʙʦʣʝʝ 30Á- 60Á ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘ-
ʟʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʦʢʨʳʪʠʷ (ʨʠʩ.1). 
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ʉʡʪ. 2. ʀʙʛʡʪʡʥʧʪʫʵ ʙʝʜʞʠʡʧʦʦʧʢ ʨʩʧʰʦʧʪʫʡ ʣʙʨʡʤʤʸʩʦʧ-ʨʧʩʡʪʫʧʜʧ ʨʧʣʩʴʫʡʸ  ʡʠ ɻʋ1-0 ʦʙ 
ʝʞʫʙʤʡ ʶʦʝʧʨʩʧʫʞʠʧʛ ʧʫ ʫʞʥʨʞʩʙʫʬʩʴ ʨʧʝʤʧʟʣʡ ʡʠ ʫʡʫʙʦʧʛʧʜʧ ʪʨʤʙʛʙ ɻʋ-6 

 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʜʠʩʪʘʥʮʠʠ ʥʘʧʳʣʝʥʠʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʪʠʪʘʥʦʚʦ-

ʛʦ ʧʦʢʨʳʪʠʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʠʩʪʘʥʮʠʠ ʦʪʢʨʳʪʘʷ ʧʦʨʠʩʪʦʩʪʴ ʣʠʥʝʡʥʦ ʨʘʩʪʝʪ. ʋʚʝʣʠʯʝʥʠʝ 
ʜʠʩʪʘʥʮʠʠ ʥʘʧʳʣʝʥʠʷ ʚʝʜʝʪ ʢ ʦʭʣʘʞʜʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʧʳʣʷʝʤʳʭ ʯʘʩʪʠʮ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠ-
ʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʘʜʛʝʟʠʦʥʥʦʡ ʠ ʢʦʛʝʟʠʦʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʦʢʨʳʪʠʷ. ɹʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʧʨʠ-
ʝʤʣʝʤʘʷ ʧʦʨʠʩʪʦʩʪʴ ʠ ʘʜʛʝʟʠʦʥʥʘʷ ʧʨʦʯʥʦʩʪʴ ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ ʜʠʩʪʘʥʮʠʠ L = 150-180 ʤʤ. ʇʨʠ ʵʪʦʤ 
ʫʛʦʣ ʥʘʧʳʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʨʠʩʪʦʩʪʴ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ 50-60Á. 

ʀʟʚʝʩʪʥʦ [2,3], ʯʪʦ ʥʘ ʚʝʣʠʯʠʥʫ ʘʜʛʝʟʠʦʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʦʢʨʳʪʠʡ ʠʟ ʪʠʪʘʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠ̫ -
ʥʠʝ ʦʢʘʟʳʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʣʦʞʢʠ. ʉ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʦʚ ʥʘʧʳʣʝʥʠʷ ʢʘʧʠʣʣʷʨʥʦ-

ʉʡʪ. 1. ʀʙʛʡʪʡʥʧʪʫʵ ʧʫʣʩʴʫʧʢ ʨʧʩʡʪʫʧʪʫʡ   ʨʤʙʠʥʞʦʦʧʜʧ ʨʧʣʩʴʫʡʸ ʡʠ ʫʞʮʦʡʰʞʪʣʧʜʧ 
ʫʡʫʙʦʙ   ʥʙʩʣʡ ɻʋ1-0 ʧʫ ʬʜʤʙ ʦʙʨʴʤʞʦʡʸ. ʈʧʝʤʧʟʣʙ   ʡʠ ʫʡʫʙʦʧʛʧʜʧ ʪʨʤʙʛʙ ɻʋ6: 

1, 3 ñ ʤʡʦʡʡ ʫʩʞʦʝʙ; 2 ñ ʁ ʣʪʨʞʩʡʥʞʦʫʙʤʵʦʙʸ ʠʙʛʡʪʡʥʧʪʫʵ;  

¶ñ ʁ ʣʪʨʞʩʡʥʞʦʫʙʤʵʦʴʞ ʫʧʰʣʡ 
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XXXIV ȋȄȅȃȒȌǿȏȍȃȌȚȈ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉȇȈ ȉȍȌȉȒȏȐ z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʧʦʨʠʩʪʦʛʦ ʧʦʢʨʳʪʠʷ ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʦʞʢʠ ʠʟ ʪʠʪʘʥʦʚʦʛʦ ʩʧʣʘʚʘ ɺʊ-6 ʥʘ ʘʜʛʝʟʠʦʥ-
ʥʫʶ ʧʨʦʯʥʦʩʪʴ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.2. 

 
ʉ 200 ʜʦ 500Áʉ ʘʜʛʝʟʠʦʥʥʘʷ ʧʨʦʯʥʦʩʪʴ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʧʦʜʣʦʞʢʠ. ɿʘʪʝʤ ʧʨʦʯʥʦʩʪʴ ʩʚʷʟʠ ʧʦʢʨʳʪʠʷ ʩ ʧʦʜʣʦʞʢʦʡ ʩʥʠʞʘʝʪʩʷ.  ʈʦʩʪ ʘʜʛʝʟʠʦʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʩ 
ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥ ʩ ʧʦʚʳʰʝʥʠʝʤ ʘʢʪʠʚʘʮʠʠ ʤʦʣʝʢʫʣ ʧʦʜʣʦʞʢʠ, ʘ ʪʘʢʞʝ ʩ 
ʧʦʜʧʣʘʚʣʝʥʠʝʤ ʚʳʩʪʫʧʘʶʱʠʭ ʧʠʢʦʚ ʥʝʨʦʚʥʦʩʪʝʡ ʰʝʨʦʭʦʚʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʣʦʞʢʠ ʧʦʩʣʝ ʧʝʩ-
ʢʦʡʩʪʨʫʡʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ ʥʘʧʳʣʝʥʠʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. 
ʉʥʠʞʝʥʠʝ ʘʜʛʝʟʠʦʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʦʩʣʝ 500Áʉ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʦʢʠʩʣʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ 
ʧʦʜʣʦʞʢʠ ʧʨʠ ʜʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʪʘʢ ʢʘʢ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʘʢʫʫʤʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʩʨʝʜʫ ʚ 
ʢʘʤʝʨʝ ʥʘʧʳʣʝʥʠʷ ʦʩʪʘʝʪʩʷ ʦʩʪʘʪʦʯʥʳʡ ʢʠʩʣʦʨʦʜ. 

ʉʙʠʩʙʚʧʫʣʙ ʣʧʦʪʫʩʬʣʯʡʡ ʬʪʫʙʦʧʛʣʡ ʝʤʸ ʨʤʙʠʥʞʦʦʧʜʧ ʦʙʨʴʤʞʦʡʸ  
ʨʧʩʡʪʫʧʜʧ ʫʡʫʙʦʧʛʧʜʧ ʨʧʣʩʴʫʡʸ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʧʣʘʟʤʝʥʥʦʛʦ 
ʥʘʧʳʣʝʥʠʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʧʦʢʨʳʪʠʷ ʜʣʷ ʜʝʪʘʣʝʡ ʵʥʜʦʧʨʦʪʝʟʦʚ 
ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʠʟʛʦʪʦʚʣʝʥ ʦʧʳʪʥʳʡ ʵʢʟʝʤʧʣʷʨ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʣʘʟʤʝʥʥʦʛʦ 
ʥʘʧʳʣʝʥʠʷ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʩʨʝʜʝ. ʉʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʶʪʩʷ ʨʠʩ.3.: 

 

 
ʉʡʪ. 3. ʌʪʫʙʦʧʛʣʙ ʨʤʙʠʥʞʦʦʧʜʧ ʦʙʨʴʤʞʦʡʸ ʪ ʣʧʦʫʩʧʤʡʩʬʞʥʧʢ ʪʩʞʝʧʢ ʌʈʆʃʊ-2 

 

¶ ʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʀʇʅ-600; 

¶ ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʟʤʦʪʨʦʥʘ ʋʇʋ-3ɼ; 

¶ ʉʪʦʣ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʘʢʫʫʤʠʨʫʝʤʦʡ ʢʘʤʝʨʳ; 

¶ ʇʣʘʟʤʦʪʨʦʥ -1; 

¶ ɺʘʢʫʫʤʠʨʫʝʤʘʷ ʦʭʣʘʞʜʘʝʤʘʷ ʢʘʤʝʨʘ  - 2; 

¶ ʇʦʜʘʪʯʠʢ ʧʨʦʚʦʣʦʢʠ - 3; 

¶ ʄʝʭʘʥʠʟʤ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʚ ʧʨʦʮʝʩʩʝ ʥʘʧʳʣʝʥʠʷ -4; 

 

 1 

2 

3 
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¶ ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʥʘʧʳʣʝʥʠʷ ʪʠʪʘʥʦʚʦʛʦ ʧʦ-
ʢʨʳʪʠʷ - 5; 

¶ ɿʘʛʨʫʟʦʯʥʳʡ ʬʣʘʥʝʮ-ʩʤʦʪʨʦʚʦʝ ʦʢʥʦ - 6; 

¶ ʌʦʨʚʘʢʫʫʤʥʳʡ ʥʘʩʦʩ -7. 
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʫʩʪʘʥʦʚʢʠ ʧʣʘʟʤʦʪʨʦʥ. ɺ ʫʩʪʘʥʦʚʢʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʣʘʟʤʦʪʨʦʥʳ ʩ ʩʘʤʦ-

ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʡʩʷ ʜʣʠʥʦʡ ʜʫʛʠ  ʇʇ-25 ʠ ʈʇ-6. ʇʣʘʟʤʦʪʨʦʥʳ ʜʦʨʘʙʘʪʳʚʘʣʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʩʪʘ-
ʙʠʣʴʥʦʩʪʠ ʨʘʩʧʳʣʝʥʠʷ ʪʠʪʘʥʦʚʦʡ ʧʨʦʚʦʣʦʢʠ. 

ɺʘʢʫʫʤʠʨʫʝʤʘʷ ʢʘʤʝʨʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ ʪʝʣʦ ʜʠʘ-
ʤʝʪʨʦʤ  300 ʤʤ ʩ ʩʠʩʪʝʤʦʡ ʦʭʣʘʞʜʝʥʠʷ. ʀʤʝʝʪ ʬʣʘʥʝʮ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʤʦʪʨʦʚʦʛʦ ʦʢʥʘ ʠ ʧʦʜʚʠʞʥʳʡ 
ʟʘʛʨʫʟʦʯʥʳʡ ʬʣʘʥʝʮ, ʪʘʢʞʝ ʩʦ ʩʤʦʪʨʦʚʳʤ ʦʢʥʦʤ. ʆʪʚʦʜ ʧʦʜ ʫʛʣʦʤ 50Á ʠ ʧʘʪʨʫʙʢʠ ʜʣʷ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 
ʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ, ʧʠʨʦʤʝʪʨʘ ʠ ʩʠʩʪʝʤʳ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʛʦʪʦʚʦʢ. 

ɿʘʛʨʫʟʢʘ ʟʘʛʦʪʦʚʦʢ ʠ ʦʙʨʘʟʮʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʟʘʛʨʫʟʦʯʥʳʡ ʬʣʘʥʝʮ 6. ʈʘʟʨʝʞʝʥʠʝ 
ʩʦʟʜʘʝʪʩʷ ʬʦʨʚʘʢʫʫʤʥʳʤ ʥʘʩʦʩʦʤ. ʂ ʫʛʣʦʚʦʤʫ ʧʘʪʨʫʙʢʫ ʢʨʝʧʠʪʴʩʷ ʩʠʩʪʝʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 
ʧʣʘʟʤʦʪʨʦʥʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʩʠʩʪʝʤʝ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʟʤʝʱʘʝʪʩʷ ʧʣʘʟʤʦʪʨʦʥ 6. 
ʂʦʥʪʨʦʣʴ ʟʘ ʧʨʦʮʝʩʩʦʤ ʥʘʧʳʣʝʥʠʷ ʚʝʜʝʪʩʷ ʚʠʟʫʘʣʴʥʦ ʯʝʨʝʟ ʩʤʦʪʨʦʚʳʝ ʦʢʥʘ ʠ ʧʦ ʧʦʢʘʟʘʥʠʷʤ 
ʧʨʠʙʦʨʦʚ. 

ʇʦʜʘʯʘ ʧʨʦʚʦʣʦʢʠ ʚ ʧʣʘʟʤʦʪʨʦʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʘʪʯʠʢʦʤ ʧʨʦʚʦʣʦʢʠ -3. ɼʘʣʝʝ ʧʨʦʚʦʣʦʢʘ 
ʧʦʩʪʫʧʘʝʪ ʚ ʩʦʧʣʦ ʧʣʘʟʤʦʪʨʦʥʘ ʠ ʨʘʩʧʳʣʷʝʪʩʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʣʘʟʤʝʥʥʦʡ ʩʪʨʫʝʡ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʜʝʪʘʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ  ʧʣʘʟʤʝʥʥʦʡ ʩʪʨʫʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʚʦʜʦʤ (ʄʝʭʘʥʠʟʤ 
ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʚ ʧʨʦʮʝʩʩʝ ʥʘʧʳʣʝʥʠʷ -4). ɼʝʪʘʣʴ ʇʝʨʝʤʝʱʘʝʪʩʷ ʣʠʥʝʡʥʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʚʨʘʱʘʝʪʩʷ. ʦʙʝʩʧʝʯʠʚʘʷ ʨʘʚʥʦʤʝʨʥʦʝ ʥʘʥʝʩʝʥʠʷ ʧʦʢʨʳʪʠʷ ʥʘ ʟʘʛʦʪʦʚʢʫ. ɺʘʣ ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʤʝʱʝʥʠʷ 
ʚʚʦʜʠʪʩʷ ʚ ʚʘʢʫʫʤʠʨʫʝʤʫ ʢʘʤʝʨʫ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʫʧʣʦʪʥʝʥʠʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʢʘʤʝʨʳ ʚ 
ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. ɼʚʠʛʘʪʝʣʴ ʧʨʠʚʦʜʘ,  ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 
ʥʘʭʦʜʠʪʴʩʷ ʚʥʝ ʢʘʤʝʨʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʩʪʚʦ ʝʝ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʠ ʨʝʤʦʥʪʘ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ, ʫʧʨʘʚʣʝʥʠʷ, ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 
ʥʘʧʳʣʝʥʠʷ ʩʦʜʝʨʞʠʪ: 

- ʙʣʦʢ ʧʨʠʙʦʨʦʚ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʛʘʟʘ, ʚʘʢʫʫʤʘ;  
- ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʧʣʘʟʤʝʥʥʦʛʦ ʥʘʧʳʣʝʥʠʷ; 
- ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʜʝʪʘʣʠ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ; 
- ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʜʫʛʠ ʧʣʘʟʤʘʪʨʦʥʘ; 
- ʧʨʠʙʦʨʳ ʢʦʥʪʨʦʣʷ ʠ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʜʝʪʘʣʠ. 
ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʣʘʟʤʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʥʘʧʳʣʝʥʠʷ: 
1. ʂʦʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʦʚʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʨʘʙʦʪ ʦʧʝʨʘʪʦʨʦʚ, ʫʜʦʙʩʪʚʦ ʨʘʙʦ-

ʪʳ, ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ. ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ.  
2. ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʧʣʘʟʤʝʥʥʦ-ʥʘʧʳʣʝʥʥʦʝ ʧʦʢʨʳʪʠʝ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʥʘ ʫʨʦʚʥʝ ʤʠʨʦ-

ʚʳʭ ʩʪʘʥʜʘʨʪʦʚ. 
3. ʅʝʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʳ ʚʘʢʫʫʤʠʨʫʝʤʦʡ ʢʘʤʝʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʢʦʥʦʤʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʛʘ-

ʟʦʚ, ʨʘʩʭʦʜ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʪʠʪʘʥʦʚʦʡ ʧʨʦʚʦʣʦʢʠ. 
4. ɺʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʠ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ 
ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʘʯʠ ʧʨʦʚʦʣʦʢʠ ʠ ʩʘʤʘ ʙʫʭʪʘ ʧʨʦʚʦʣʦʢʠ 

ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʢʘʤʝʨʳ. ʏʪʦ ʫʧʨʦʱʘʝʪ ʟʘʨʷʜʢʫ ʧʨʦʚʦʣʦʢʠ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʙʫʭʪʳ ʧʨʦʚʦʣʦʢʠ 
ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ.   

ʉʠʩʪʝʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʧʣʘʟʤʦʪʨʦʥʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʧʦʢʨʳʪʠʝ ʩ 
ʪʨʝʙʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʨʘʩʰʠʨʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ. ʇʣʘʟʤʦʪʨʦʥ 
ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜ ʫʛʣʦʤ ʢ ʜʝʪʘʣʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʢʨʳʪʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʨʠʩʪʦʩʪʠ ʠ 
ʰʝʨʦʭʦʚʘʪʦʩʪʠ.   ʄʘʣʳʡ ʦʙʲʝʤ ʢʘʤʝʨʳ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʦʪʢʘʯʢʠ ʠ ʥʘʧʦʣʥʝʥʠʷ ʢʘʤʝʨʳ 
ʥʝʦʙʭʦʜʠʤʦʡ ʩʤʝʩʴʶ ʛʘʟʦʚ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʧʨʦʛʨʝʚʘ ʟʘʛʦʪʦʚʦʢ, ʫʤʝʥʴʰʘʝʪ ʨʘʩʭʦʜ ʛʘʟʘ. 
ʋʩʪʘʥʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʥʘʧʳʣʝʥʠʝ 3 ʜʝʪʘʣʝʡ çʏʘʰʘè ʠ 1-2  ʠʟʜʝʣʠʷ  
çʅʦʞʢʘè ʨʠʩ.4, 5. 
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ʉʡʪ.4. ɽʞʫʙʤʡ ʫʙʠʧʚʞʝʩʞʦʦʧʜʧ ʪʬʪʫʙʛʙ "ʐʙʱʙ". "ʆʧʟʣʙ". 

 

 
ʉʡʪ.5. ʁʠʝʞʤʡʞ "ʐʙʱʙ". 

 
ʇʚʲʡʞ ʛʴʛʧʝʴ ʨʧ ʩʙʚʧʫʞ 
1. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʠʟʛʦʪʦʚʣʝʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ 

ʧʣʘʟʤʝʥʥʦʛʦ ʥʘʧʳʣʝʥʠʷ ʪʠʪʘʥʘ ʥʘ ʜʝʪʘʣʠ ʵʥʜʦʧʨʦʪʝʟʦʚ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʩʨʝʜʝ.  
2. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʧʳʣʝʥʠʷ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʧʦʨʠʩʪʦʩʪʴ ʠ ʘʜʛʝʟʠʦʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʪʠʪʘʥʦʚʦʛʦ ʧʦʢʨʳʪʠʷ.  
3. ɺ ʠʥʪʝʨʚʘʣʝ ʫʛʣʦʚ 30-900 ʧʦʨʠʩʪʦʩʪʴ ʧʦʥʠʞʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ ʥʘʧʳʣʝʥʠʷ ʠ 

ʫʤʝʥʴʰʝʥʠʝʤ ʜʠʩʪʘʥʮʠʠ. 
4. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʧʦʜʣʦʞʢʠ ʥʘ ʘʜʛʝʟʠʦʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʧʦʢʨʳ-

ʪʠʷ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʘʜʛʝʟʠʦʥʥʘʷ ʧʨʦʯʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 450-5000C. 
5. ɼʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʳʭ ʧʦʢʨʳʪʠʡ ʠʟ ʪʠʪʘʥʘ ʠ ʜʨʫʛʠʭ ʩʧʣʘʚʦʚ. 

 

 

ʢʘʧʠʣʣʷʨʥʦ 

ʧʦʨʠʩʪʦʝ 

ʧʣʘʟʤʦ-

ʥʘʧʳʣʝʥʥʦʝ 

ʧʦʢʨʳʪʠʷ 
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1. ɽʛʦʨʦʚ ɽ.ʅ. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʧʦʨʠʩʪʦʛʦ ʪʠʪʘʥʦʚʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʜʝʪʘʣʷʭ 
ʵʥʜʦʧʨʦʪʝʟʦʚ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʧʫʪʝʤ ʧʣʘʟʤʝʥʥʦʛʦ ʥʘʧʳʣʝʥʠʷ. ʘʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ 
ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ / ʈʦʩ. ʛʦʩ. ʪʝʭʥʦʣ. ʫʥ-ʪ ʠʤ. ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦ 
(ʄɸʊʀ). ʄʦʩʢʚʘ, 2006 

2. ʀʣʴʠʥ ɸ.ɸ., ɹʘʙʠʥ ʉ.ɺ., ɽʛʦʨʦʚ ɽ.ʅ., ʇʦʣʷʢʦʚ ʆ.ɸ  ɺʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʧʣʘʟʤʝʥʥʦʛʦ ʥʘʧʳʣʝʥʠʷ 
ʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʘʜʛʝʟʠʦʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʪʠʪʘʥʦʚʳʭ ʧʦʢʨʳʪʠʡ ʠʤʧʣʘʥʪʘʪʦʚ. 
ʅʘʫʯʥʳʝ ʪʨʫʜʳ (ɺʝʩʪʥʠʢ ʄɸʊʀ). 2007. ˉ 13 (85). ʉ. 291-295 

3. ɹʘʙʠʥ ʉ.ɺ., ɽʛʦʨʦʚ ɽ.ʅ., ʌʫʨʩʦʚ ɸ.ɸ. ɺʣʠʷʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʦʜʣʦʞʢʠ ʠ ʫʛʣʘ ʥʘʧʳʣʝʥʠʷ ʥʘ 
ʤʘʢʨʦʩʪʨʫʢʫʪʨʫ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʦʛʦ ʧʦʢʨʳʪʠʷ ʠʟ ʪʠʪʘʥʘ, ʀʟʚʝʩʪʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 
ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ. 2015. ˉ 3 (660). ʉ. 61-67 
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ǲǣǩ 444  

ǧǬǣǲǰǱǯǧǾ ǭǠǸǤǰǱǡǤǬǬǭǢǭ ǮǧǱǟǬǧǾ 
ǮǭǰǪǤ ǮǟǬǣǤǫǧǧ AMTGB-19 

ǬȒȏȊǿȌȍȁǿ ǩǿȏȇȌǿ ǥǿȌǿȑȉȚȆȚ 
ʉʪʫʜʝʥʪ 

ʅɸʆ çʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛʦʨʦʜʘ ʉʝʤʝʡè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɹʘʡʢʘʜʘʤʦʚʘ ɸʩʝʤʛʫʣʴ ʄʘʜʝʥʠʝʪʦʚʥʘ 
PhD 

ʅɸʆ çʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛʦʨʦʜʘ ʉʝʤʝʡè 
 

ɹʦʦʧʫʙʯʡʸ: ʉʦʮʠʘʣʴʥʦʝ ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʧʘʜ, ʚʳʟʚʘʥʥʳʡ COVID-19, ʩʫʱʝʩʪʚʝʥʥʦ 
ʧʦʚʣʠʷʣʠ ʥʘ ʩʝʛʤʝʥʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ʇʦʵʪʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʙʦʪʳ ʠ ʘʜʘʧʪʘʮʠʷ ʢ ʥʦʚʦʡ 
ʨʝʘʣʴʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʵʪʫ ʪʝʤʫ, 
ʢʦʪʦʨʳʝ ʙʳʣʠ ʢʦʥʮʝʧʪʫʘʣʠʟʠʨʦʚʘʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʤʠʨʘ, ʚʳʷʚʠʣʠ ʥʦʚʳʝ ʠʜʝʠ ʧʦ ʩʤʷʛʯʝʥʠʶ 
ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ COVID-19 ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʠʪʘʥʠʝ, ʧʘʥʜʝʤʠʷ, COVID-19, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, 
ʧʠʝɦʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
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ʇʠʱʘ ʞʠʟʥʝʥʥʦ ʚʘʞʥʘ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʥʦ ʪʦ, ʛʜʝ ʠ ʢʘʢ ʤʳ ʧʠʪʘʣʠʩʴ ʚʦ ʚʨʝʤʷ 

ʧʘʥʜʝʤʠʠ, ʧʨʝʪʝʨʧʝʣʦ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʇʠʪʘʥʠʝ ʚʥʝ ʜʦʤʘ ʷʚʣʷʝʪʩʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʧʨʘʢʪʠʢʦʡ ʚʦ 
ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ. ʕʪʦʪ ʨʳʥʦʢ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠʚʳʯʝʢ ʧʠ-
ʪʘʥʠʷ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʩʣʫʯʘʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ COVID-19 ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪ-
ʩʷ ʦʪ ʯʝʣʦʚʝʢʘ ʢ ʯʝʣʦʚʝʢʫ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʝʨʝʧʦʣʥʝʥʥʳʭ ʩʪʦʣʦʚʳʭ ʠ ʢʫʭʦʥʴ, 
ʩʣʫʞʙʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʧʘʜʘ ʠ ʦʩʣʘʙʣʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʚʷʟʝʡ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʤʥʦʛʠʝ 
ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʩʣʫʞʙʳ ʟʘʢʨʳʣʠʩʴ, ʘ ʜʨʫʛʠʤ ʧʨʠʰʣʦʩʴ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʥʦʚʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʆʙʱʝʩʪʚʝʥʥʦʝ ʧʠʪʘʥʠʝ ï ʵʪʦ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʩʬʝʨʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟ-
ʣʠʯʥʳʝ ʩʝʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʢʦʤʤʝʨʯʝʩʢʠʝ (ʥʘʧʨʠʤʝʨ, ʨʝʩʪʦʨʘʥʳ, ʢʦʬʝʡʥʠ, ʦʪʝʣʠ) ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ 
(ʥʘʧʨʠʤʝʨ, ʙʦʣʴʥʠʮʳ, ʰʢʦʣʳ, ʫʥʠʚʝʨʩʠʪʝʪʳ) ʩʝʛʤʝʥʪʳ. ʉʝʢʪʦʨ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ 
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ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʩʪʨʘʜʘʣ ʦʪ ʤʝʨ ʩʦʮʠʘʣʴʥʦʛʦ ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʷ, ʚʚʝʜʝʥʥʳʭ ʠʟ-ʟʘ COVID-19, ʧʦʩʢʦʣʴʢʫ 
ʵʪʦʪ ʚʠʜ ʙʠʟʥʝʩʘ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʱʝʥʠʷ. 

ʀʟ-ʟʘ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʟʘʨʘʞʝʥʠʷ COVID-19 ʚʦ ʚʨʝʤʷ ʝʜʳ ʚʥʝ ʜʦʤʘ, ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚʦ ʚʩʝʤ 
ʤʠʨʝ ʧʦʪʨʝʙʦʚʘʣʠ ʟʘʢʨʳʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʨʠʚʳʯ-
ʢʘʭ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʧʦʚʝʜʝʥʠʠ ʢʣʠʝʥʪʦʚ. ɺʦʩʧʨʠʷʪʠʝ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘ-
ʥʠʷ ʠʟʤʝʥʠʣʦʩʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʧʦʩʦʙʘ ʧʦʢʫʧʢʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʚʩʝ ʙʦʣʴʰʝ ʣʶʜʝʡ ʥʘʯʘʣʠ ʛʦʪʦʚʠʪʴ 
ʜʦʤʘ, ʚʦʟʨʦʩʣʘ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʧʦ ʧʦʚʦʜʫ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʧʨʠ ʧʦʢʫʧʢʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʨʘʩ-
ʰʠʨʠʣʠʩʴ ʫʩʣʫʛʠ ʜʦʩʪʘʚʢʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʠ ʧʠʪʘʥʠʝ ʚʥʝ ʜʦʤʘ ʩʪʘʣʦ ʧʨʝʜʤʝʪʦʤ ʙʝʩʧʦʢʦʡʩʪʚʘ. 

ɼʦ ʧʘʥʜʝʤʠʠ COVID-19 ʧʠʪʘʥʠʝ ʚʥʝ ʜʦʤʘ ʚʩʝ ʯʘʱʝ ʟʘʤʝʥʷʣʦ ʧʨʠʝʤ ʧʠʱʠ ʜʦʤʘ. ʆʙʱʝʩʪʚʝʥʥʦʝ 
ʧʠʪʘʥʠʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ, ʘ ʠʤʝʥʥʦ ʥʘ ʢʦʤʤʝʨʯʝʩʢʠʡ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ ʩʝʢʪʦʨʳ 
(ʨʠʩ. 1). ʂʦʤʤʝʨʯʝʩʢʠʡ ʩʝʢʪʦʨ, ʚʦʟʤʦʞʥʦ, ʙʳʣ ʥʘʠʙʦʣʝʝ ʬʠʥʘʥʩʦʚʦ ʟʘʪʨʦʥʫʪʳʤ ʙʠʟʥʝʩʦʤ ʦʙʱʝʩʪʚʝʥ-
ʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ COVID-19 ʧʦʚʣʠʷʣ ʥʘ ʜʦʩʪʫʧ ʢ ʤʝʩʪʘʤ, ʛʜʝ ʣʶʜʠ ʝʣʠ ʚʥʝ ʜʦʤʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 
ʠʟʤʝʥʝʥʠʶ ʪʦʛʦ, ʢʘʢ ʣʶʜʠ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. ʅʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʰʢʦʣʳ ʠ ʫʥʠ-
ʚʝʨʩʠʪʝʪʳ ʩʦʢʨʘʪʠʣʠ ʠʣʠ ʧʨʝʢʨʘʪʠʣʠ ʪʘʢʠʝ ʫʩʣʫʛʠ, ʯʪʦ ʥʘʨʫʰʠʣʦ ʨʝʛʫʣʷʨʥʳʡ ʜʦʩʪʫʧ ʢ ʧʨʦʜʦʚʦʣʴ-
ʩʪʚʝʥʥʦʡ ʧʦʤʦʱʠ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʪʩʫʪʩʪʚʠʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦ 
ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʙʦʣʴʥʠʮʘʭ ʧʠʱʝʚʳʤ ʢʦʤʧʘʥʠʷʤ ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʜʫʢʮʠʶ ʚ 
ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʠʟ-ʟʘ COVID-19. 
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ʎʠʚʠʣʠʟʘʮʠʠ ʫʛʨʦʞʘʝʪ ʚʠʨʫʩ, ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʥʜʫʩʪʨʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʜʦʣʞʥʦ ʩʦ-
ʧʨʦʚʦʞʜʘʪʴʩʷ ʰʠʨʦʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʵʪʦʡ ʪʝʤʳ. ɺ ʧʦʩʪʧʘʥʜʝʤʠʯʝʩʢʦʤ ʩʮʝʥʘʨʠʠ, ʚʦʟʤʦʞʥʦ, ʧʦʪʨʝ-
ʙʫʝʪʩʷ ʠʟʤʝʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʦʙʱʝʩʪʚʘ, ʠ ʥʘʰʘ ʞʠʟʥʴ ʠ ʧʨʠʚʳʯʢʠ ʪʘʢʞʝ ʠʟʤʝʥʷʪʩʷ. ʇʦʵʪʦʤʫ ʦʞʠʜʘʝʪʩʷ, 
ʯʪʦ ʩʣʫʞʙʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʪʘʢʞʝ ʧʨʝʪʝʨʧʠʪ ʠʟʤʝʥʝʥʠʷ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʚʳʤ ʤʦʜʝ-
ʣʷʤ ʧʦʚʝʜʝʥʠʷ [2].  

ʅʘʠʙʦʣʴʰʠʡ ʨʠʩʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ COVID-19 ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʧʨʠʝʤʝ ʧʠʱʠ ʥʘ ʤʝʩʪʝ ʚ ʧʦʤʝʱʝʥʠʠ 
ʙʝʟ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 2 ʤ ʤʝʞʜʫ ʩʪʦʣʘʤʠ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʪʦʛʦ ʨʠʩʢʘ ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʨʘʚʠʣʘ, ʥʘʧʨʠʤʝʨ, ʙʝʩʢʦʥ-
ʪʘʢʪʥʫʶ ʜʦʩʪʘʚʢʫ; ʩʪʨʦʛʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʤʘʩʦʢ ʜʣʷ ʣʠʮʘ, ʧʝʨʯʘʪʦʢ ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ 
ʜʣʷ ʨʫʢ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʦʩʦʙʦʚ ʦʧʣʘʪʳ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʰʝʣʴʢʘ ʠʣʠ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʳ; ʠ 
ʢʘʢ ʤʦʞʥʦ ʩʢʦʨʝʝ ʫʪʠʣʠʟʠʨʫʡʪʝ ʫʧʘʢʦʚʢʫ ʠ ʤʦʡʪʝ ʨʫʢʠ ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʝʜʳ. 

ɺ ʩʚʷʟʠ ʩ ʦʞʠʜʘʝʤʳʤ ʨʦʩʪʦʤ ʨʳʥʢʘ ʦʥʣʘʡʥ-ʜʦʩʪʘʚʢʠ ʨʘʩʪʝʪ ʠ ʩʪʘʥʦʚʠʪʩʷ ʪʝʥʜʝʥʮʠʝʡ ʥʦʚʘʷ ʢʦʥ-
ʮʝʧʮʠʷ ʢʫʭʥʠ, ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ ñʪʝʤʥʘʷ ʢʫʭʥʷò (ʪʘʢʞʝ ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʧʨʠʟʨʘʯʥʘʷ ʠʣʠ ʦʙʣʘʯʥʘʷ ʢʫʭ-
ʥʷ). Dark kitchen ï ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ çʪʝʤʥʘʷ ʢʫʭʥʷè ï ʵʪʦ ʨʝʩʪʦʨʘʥ, ʛʜʝ ʥʝʪ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʛʦʪʦʚʷʪ ʝʜʫ 
ʪʦʣʴʢʦ ʥʘ ʜʦʩʪʘʚʢʫ. ɽʤʫ ʥʝ ʥʫʞʥʦ ʟʘʙʦʪʠʪʴʩʷ ʦ ʧʦʩʪʦʷʥʥʦʤ ʪʨʘʬʠʢʝ, ʜʠʟʘʡʥʝ ʠ ʘʪʤʦʩʬʝʨʝ. ɺʥʫʪʨʠ 
ʪʝʤʥʳʝ ʢʫʭʥʠ ʯʝʪʢʦ ʧʦʜʝʣʝʥʳ ʥʘ ʟʦʥʳ: ʟʦʥʘ ʭʨʘʥʝʥʠʷ ʦʙʳʯʥʳʭ ʠ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʛʦʨʷʯʠʡ 
ʮʝʭ, ʟʦʥʘ ʚʳʜʘʯʠ ʟʘʢʘʟʘ. ʕʪʘ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʟʘʚʝʜʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠ-
ʪʘʥʠʷ. ɺʠʨʪʫʘʣʴʥʳʝ ʢʫʭʥʠ ʠʤʝʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʧʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ: ʧʦʣʫʯʘʶʪ ʟʘʢʘʟʳ, ʛʦʪʦʚʷʪ ʝʜʘ ʠ 
ʫʧʘʢʦʚʘʥʥʳʝ ʙʣʶʜʘ ʥʘ ʚʳʥʦʩ, ʥʦ ʠʭ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦ-ʨʘʟʥʦʤʫ. ɿʘʪʨʘʪʳ ʩʥʠʞʘʶʪʩʷ 
ʠʟ-ʟʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʪʨʫʜʥʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫ-
ʱʝʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʥʶ, ʢʦʥʮʝʧʮʠʡ ʠʣʠ ʙʨʝʥʜʦʚ, ʠ ʦʜʥʘ ʢʫʭʥʷ 
ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʚʧʝʯʘʪʣʝʥʠʷ. 

ɺ 2020 ʛʦʜʫ 30% ʦʙʲʝʢʪʦʚ ʧʠʪʘʥʠʷ ʂʘʟʘʭʩʪʘʥʘ ʟʘʢʨʳʣʠʩʴ ʥʘʚʩʝʛʜʘ, ʘ ʮʝʥʳ ʚ ʢʘʬʝ ʠ ʚ ʨʝʩʪʦʨʘ-
ʥʘʭ ʚʨrʦʩʣʠ 10-20% [3]. ɼʣʷ ʢʦʤʧʘʥʠʡ ʧʦ ʜʦʩʪʘʚʢʝ ʠʥʪʝʨʥʝʪ-ʛʦʩʪʠ ʢʫʜʘ ʚʳʛʦʜʥʝʝ ʦʬʣʘʡʥ-ʧʦʩʝʪʠʪʝʣʝʡ. 
ʆʪʩʫʪʩʪʚʠʝ ʨʝʩʪʦʨʘʥʘ ʵʢʦʥʦʤʠʪ ʜʝʥʴʛʠ ʥʘ ʘʨʝʥʜʝ ʧʦʤʝʱʝʥʠʷ ʠ ʨʘʩʰʠʨʷʝʪ ʢʨʫʛ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [4]. 

ʂʦʤʤʝʨʯʝʩʢʠʝ ʨʝʩʪʦʨʘʥʳ, ʧʝʨʝʞʠʚʰʠʝ ʧʘʥʜʝʤʠʶ, ʜʦʣʞʥʳ ʦʩʪʘʚʘʪʴʩʷ ʫʩʪʦʡʯʠʚʳʤʠ, ʯʪʦʙʳ ʛʘ-
ʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʥʠ ʩʤʦʛʫʪ ʦʩʪʘʚʘʪʴʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ, ʩʦʙʣʶʜʘʷ ʧʨʠ ʵʪʦʤ ʧʨʘʚʠʣʘ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʩʘʥʠʪʘʨʥʳʤʠ ʧʨʘʚʠʣʘʤʠ. ʂʣʶʯʝʚʳʝ ʩʦʦʙʨʘʞʝʥʠʷ ʧʨʠ 
ʧʦʚʪʦʨʥʦʤ ʦʪʢʨʳʪʠʠ ʟʘʚʝʜʝʥʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʢʘʢ ʙʝʟʦʧʘʩʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦ-
ʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʠ ʜʦʩʪʘʚʣʷʪʴ ʠʭ ʥʘʩʝʣʝʥʠʶ, ʧʝʨʝʜʦʚʳʤʠ ʤʝʪʦʜʘʤʠ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʩʦʪʨʫʜʥʠʢʦʚ, 
ʦʯʠʩʪʢʠ ʠ ʜʝʟʠʥʬʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ. ʀʥʞʠʨ. 4 ʧʦʢʘʟʘʥʦ 
ʢʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʤʘʛʘʟʠʥʦʚ, ʨʝʩʪʦʨʘʥʦʚ ʠ 
ʩʣʫʞʙ ʜʦʩʪʘʚʢʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʚʳʧʫʱʝʥʥʳʭ ʦʨʛʘʥʘʤʠ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚʦ 
ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ COVID-19. ɺʣʘʩʪʠ ʦʩʣʘʙʠʣʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʦʩʪʦʨʦʞʥʦʤʫ, ʤʝʜʣʝʥʥʦʤʫ ʠ 
ʧʦʩʪʝʧʝʥʥʦʤʫ ʧʨʦʮʝʩʩʫ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʨʘʙʦʪʳ. ʆʜʥʘʢʦ ʧʦʚʪʦʨʥʦʝ ʦʪʢʨʳʪʠʝ ʩʠʜʷʯʠʭ ʨʝʩʪʦʨʘʥʦʚ ʥʝ 
ʦʟʥʘʯʘʣʦ, ʯʪʦ ʧʦʪʨʝʙʠʪʝʣʠ ʙʫʜʫʪ ʛʦʪʦʚʳ ʠ ʢʦʤʬʦʨʪʥʦ ʧʠʪʘʪʴʩʷ ʚ ʨʝʩʪʦʨʘʥʘʭ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʝʟʘʱʠ-
ʱʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ, ʚʳʩʦʢʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʙʣʝʤʫ. ɹʨʠʟʝʢ, ʌʨʘʰ, 
ʄʘʢʣʝʦʜ ʠ ʇʝʡʰʝʥʩ (2021) ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ 25% ʨʝʩʪʦʨʘʥʦʚ ʥʝ ʧʝʨʝʞʠʣʠ ʟʘʢʨʳʪʠʷ ʯʝʨʝʟ ʜʚʘ ʤʝʩʷʮʘ, 
ʠ ʦʢʦʣʦ 65% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʦʯʣʠ, ʯʪʦ ʥʝ ʩʤʦʛʫʪ ʩʦʭʨʘʥʠʪʴ ʩʚʦʠ ʨʝʩʪʦʨʘʥʳ ʦʪʢʨʳʪʳʤʠ, ʝʩʣʠ ʦʛʨʘʥʠʯʝ-
ʥʠʷ ʥʘ ʧʘʥʜʝʤʠʶ ʩʦʭʨʘʥʷʪʩʷ ʜʦ 2021 ʛʦʜʘ. 

COVID-19 ʠʟʤʝʥʠʣ ʚʩʝ ʩʝʛʤʝʥʪʳ ʙʠʟʥʝʩʘ. ʂʦʛʜʘ ʩʪʦʣʦʚʳʝ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʟʘʢʨʳʪʴʩʷ, ʤʥʦʛʠʤ 
ʩʣʫʞʙʘʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠʰʣʦʩʴ ʧʨʠʙʝʛʥʫʪʴ ʢ ʠʥʥʦʚʘʮʠʷʤ, ʯʪʦʙʳ ʚʳʞʠʪʴ, ʠ ʤʥʦʛʠʝ ʜʦʙʘʚʠ-
ʣʠ ʜʦʩʪʘʚʢʫ ʠ / ʠʣʠ ʧʨʠʥʷʣʠ ʤʦʜʝʣʠ ʪʝʤʥʳʭ ʢʫʭʦʥʴ ʚ ʦʜʥʦʡ ʠʟ ʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʦʨʤ. ʆʞʠʜʘʝʪʩʷ, 
ʯʪʦ ʩʧʨʦʩ ʥʘ ʜʦʩʪʘʚʢʫ, ʪʝʤʥʳʝ ʢʫʭʥʠ ʠ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʙʝʩʢʦʥʪʘʢʪʥʳʭ 
ʧʣʘʪʝʞʝʡ, ʩʦʭʨʘʥʠʪʩʷ ʚ ʧʦʩʪʧʘʥʜʝʤʠʯʝʩʢʦʤ ʩʮʝʥʘʨʠʠ. ʄʝʨʳ ʧʦ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʧʠɦ ʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 
ʩʪʘʣʠ ʙʦʣʝʝ ʩʪʨʦʛʠʤʠ, ʠ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ SARS-CoV-2 ʟʘʛʨʷʟʥʝʥʠʝ, ʥʦ ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʜʦʚʝʨʠʷ ʢ ʢʣʠʝʥʪʫ. ʕʪʠ ʜʘʚʥʦ ʫʩʪʦʷʚʰʠʝʩʷ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 
ʚʝʨʥʫʣʠʩʴ ʚ ʮʝʥʪʨ ʚʥʠʤʘʥʠʷ, ʙʳʣʠ ʧʝʨʝʩʤʦʪʨʝʥʳ ʠ ʜʦʣʞʥʳ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʦʩʪʧʘʥʜʝʤʠ-
ʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ. 
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Annotation: At the present stage of economic development, an important issue is to maintain and increase 
the competitiveness of enterprises with similar activities and similar goods produced by these enterprises. The 
concept of competitiveness of an enterprise is the basis for the economic development of an enterprise, and 
strengthening its position in the sales market. However, there are certain difficulties associated with ways to 
increase the competitiveness of the enterprise. The increase in the intensity of competition in the industry 
dictates the need for enterprises in the regions to introduce effective business technologies. 
Keywords: competitor, enterprise competitiveness, pharmacy, competitiveness assessment, competitiveness 
analysis. 
 

ʌʊʄʇɻʁʘ ʁ ʍɹʃʋʇʉʔ ʈʇɻʔʑɾʆʁʘ ʃʇʆʃʌʉɾʆʋʇʊʈʇʊʇɺʆʇʊʋʁ 
 

ʆʡʠʧʥʡʝʝʡʦʧʛ ɽʟʙʮʧʦʥʡʩʠʧ ʀʬʮʩʡʝʝʡʦ ʧʜʤʴ, 
ɺʬʩʮʙʦʧʛ ɹʣʫʙʥ ʌʪʥʙʦʧʛʡʰ 

 
ɹʦʦʧʫʙʯʡʸ: ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦ-
ʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʜʥʦʨʦʜʥʦʡ 
ʧʨʦʜʫʢʮʠʝʡ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʵʪʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ʂʦʥʮʝʧʮʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚ-
ʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʝʛʦ ʧʦʟʠʮʠʡ ʥʘ ʨʳʥʢʝ ʩʙʳʪʘ. ʆʜ-
ʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʧʦʩʦʙʘʤʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦ-
ʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʦʪʨʘʩʣʠ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 
ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʚ ʨʝʛʠʦʥʘʭ ʵʬʬʝʢʪʠʚʥʳʭ ʙʠʟʥʝʩ-ʪʝʭʥʦʣʦʛʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʦʥʢʫʨʝʥʪ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʘʧʪʝʢʘ, ʦʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-
ʥʦʩʪʠ, ʘʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

 
The relevance of the topic lies in the fact that in a market economy a high level of competitiveness is 

the main goal and task of any enterprise, therefore, it can be considered the most important factor in the com-
mercial success of the company. A high level of competitiveness is achieved not only by the quality of 
management, but to a large extent depends on the competitiveness of products, that is, superiority over 
products manufactured by competing enterprises. 

Competitiveness is the ability of a certain object or subject to outperform competitors in a competitive 
environment. 

The purpose of the study is to develop proposals for improving the competitiveness of the enterprise. 
In accordance with the purpose of the work, the following tasks were set:  
Å consideration of theoretical aspects of determining the competitiveness of an enterprise; 
Å study of the main methods of competitiveness analysis; 
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Å analysis of the financial condition of the enterprise; 
Å determination of the main ways of increasing the competitiveness of the enterprise. 
The object of research is the competitiveness of the enterprise. 
The subject of the study is the methods of its improvement in the conditions of the modern economic 

system of the Republic of Uzbekistan. 
The purpose of the analysis of the competitiveness of the enterprise is to study the external and internal 

competitive advantage, which allows not only to strengthen the position of the enterprise in the existing sector, 
but also to enter new markets by offering consumers newer and more modern products. 

The theoretical and methodological basis of the study are the works of Russian and foreign 
scientists M. Porter, G.B. Kleiner, V.A. Salikhov and others. 

The practical significance of the study lies in the fact that the proposed measures to increase 
competitiveness will allow the company to expand the range of products, reduce the costs associated with the 
company's activities, improve the quality of customer service, thereby ensuring the company's flexibility to 
external changes and customer requirements, which will increase the company's net profit. 

The most important factor in a market economy is the spirit of competition, which largely determines the 
forms of economic activity of people and is most clearly manifested in such an economic category as 
competition.  

Competition arises when a lot of goods with similar consumer properties are sold on the same market. 
The essence of competition is to improve or maintain the position of the enterprise in the market, which is 
achieved due to the difference between the goods supplied by the enterprise and the goods - competitors both 
in the degree of compliance with the specific needs of customers and in the costs of satisfying it. The goal of 
competition is to fight for the highest possible profit. 

The competitiveness of an enterprise is a property characterized by the degree of actual or potential 
satisfaction of a specific need in comparison with similar objects presented on the market. The 
competitiveness of the enterprise is due to the competitive position occupied by the firm. 

The concepts of enterprise competitiveness and product competitiveness are different and determine, 
respectively, the degree of satisfaction of a specific need by an object or objects on the market and the ability 
of goods to compete with each other. 

In all spheres of the economy, competition is obvious - from small business entities to the scale of the 
global economy. In a market economy, the effectiveness of business entities mainly depends on how carefully 
they studied the laws of competition, all its manifestations and forms, and how the business entity prepared for 
competition. 

The constant stimulation of competition is the most important moment of the country's policy, the 
determining factor in the economic environment. Competition maintains equality between participants in 
economic relations - it allows sellers and buyers to freely make a choice. Under competition, the buyer has the 
opportunity to choose from the sellers of the goods he needs; the seller also has a similar one - to freely 
decide on the place, time and conditions for the sale of his goods, works, services.  

Competition is a necessary condition for existence, it is the foundation of the entire market economy - it 
allows the price to perform its own coordination functions, to act as an indicator of the presence of a shortage 
or surplus. The market will exist only if there is competition. Competition is a controlling factor in the 
effectiveness of the functioning of private entrepreneurship - it stimulates structures that inefficiently use all 
available resources to leave the "field of the economic game". As a result, competition is the key to increasing 
the efficiency of entrepreneurship and economic growth in the country. 

According to the methodology of the American economist, Professor of Business Administration at 
Harvard Business School M. Porter, there are five forces that determine the level of competition, and, 
consequently, the attractiveness of doing business in a particular industry (Figure 1). 

Porter's five powers include:  
Å analysis of the threat of the emergence of substitute products; 
Å analysis of the threat of new players emerging; 
Å analysis of the market power of suppliers; 
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Å analysis of market power of consumers; 
Å analysis of the level of competition. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 - Five forces of competition according to M. Porter 
 
Porter calls this kind of force a ñmicroenvironmentò, contrasting it with a large number of factors that are 

included in the term ñmacroenvironmentò. The macro environment includes those forces that affect the level of 
a company's ability to serve its own customers and generate the desired profit. Changes of any kind from the 
forces of the "microenvironment" usually require the company to reconsider its own place in the industry and in 
the market. A sufficient level of industry attractiveness does not mean that any kind of company in it will 
receive the same amount of profit. Companies must apply their own core competencies, business models or 
distribution networks in such a way as to generate an amount of profit more than the industry average. A good 
example is the passenger air transportation market. In an industry where the level of profitability is quite low, 
there are companies that, due to business models of a unique nature, receive an amount of profit slightly 
higher than the industry average. This is important in a highly competitive environment. 

Conclusion. 
There are two most important ways that an entrepreneur can follow when doing business, they are 

conditional mechanisms and ways of conducting competition in the market. The first way: you can simply do in 
the same way as a competitor, releasing a similar product and selling it at lower prices. The second way: you 
can try to achieve some advantages over competitors by applying the properties of your product of a 
qualitative nature.  

Price competition is based on the use of price as the main instrument of market policy in the process of 
competition. It is necessary to keep in mind that the market practice of many states has convincingly proved 
the inefficiency of this approach to competition. The effect in this case, if it takes place, exists for a fairly short 
period of time. 

Non-price competition is characterized by focusing on the characteristics of a product or product of a 
unique nature, while taking into account not only the consumer properties and quality characteristics of the 
product itself, but also the range of services offered by the seller to the buyer in the process of selling the 
goods. 
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ǲȃȉ 11. 

ǫǤǱǭǣǧǶǤǰǩǧǤ ǮǭǣǴǭǣǺ ǩ ǭǵǤǬǩǤ 
ǭǰǬǭǡǬǺǴ ǮǯǭǧǦǡǭǣǰǱǡǤǬǬǺǴ ǳǭǬǣǭǡ 

ǰȒȔȍȃȍȊȍȁ ǤȂȍȏ ǽȏțȄȁȇȖ 
ʉʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷè 
 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʠ ʘʥʘʣʠʟʫ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʦʧʠʩʳʚʘʶʪʩʷ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, 
ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʮʝʥʢʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʩʧʦʩʦʙʳ ʠʭ ʨʘʩʯʝʪʘ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʦʩʥʦʚʥʳʝ ʬʦʥʜʳ, ʧʨʝʜʧʨʠʷʪʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʘʥʘʣʠʟ, ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ. 
 

METHODOLOGICAL APPROACHES TO THE ASSESSMENT OF FIXED PRODUCTION ASSETS 
 

Sukhodolov Egor Yurievich 
 

Abstract: The article discusses methodological approaches to the assessment and analysis of the organiza-
tion's fixed production assets. The definition of fixed assets is given, methods of analysis, sources of infor-
mation for evaluation are described, as well as the main indicators and methods for their calculation are de-
termined. 
Key words: fixed assets, enterprise, production facilities, analysis, production activity, production and tech-
nical base. 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʩʪʘʪʴʠ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʝʜʧʨʠʷ-
ʪʠʠ. ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʵʢʦʥʦʤʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ ʫʯʘʩʪʚʫʝʪ ʚʦ 
ʤʥʦʛʠʭ ʧʨʦʮʝʩʩʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 
ʜʦʩʪʠʞʝʥʠʝ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʬʠʥʘʥʩʦʚʳʭ ʮʝʣʝʡ. 

ʉʦʛʣʘʩʥʦ ʆ.ɺ. ɼʝʚʷʪʢʠʥʫ, çʆʩʥʦʚʥʳʝ ʬʦʥʜʳ (ʩʨʝʜʩʪʚʘ) ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʯʘʩʪʴ 
ʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʪʨʫʜʘ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ (ʚʳ-
ʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ), ʘ ʪʘʢʞʝ ʚ ʧʨʦʮʝʩʩʘʭ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ, 
ʧʨʝʚʳʰʘʶʱʝʛʦ 12 ʤʝʩʷʮʝʚ ʠʣʠ ʦʙʳʯʥʳʡ ʦʧʝʨʘʮʠʦʥʥʳʡ ʮʠʢʣ, ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚ-
ʣʷʝʪ ʙʦʣʝʝ 12 ʤʝʩʷʮʝʚè [2, ʩ. 71]. 

ɼʨʫʛʠʝ ʘʚʪʦʨʳ ʠ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʚʦʜʷʪ ʧʦʭʦʞʝʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʝ 
ʥʝʤʥʦʛʦ ʠʥʘʯʝ. ʆʜʥʘʢʦ ʚ ʮʝʣʦʤ ʧʨʦʪʠʚʦʨʝʯʠʡ ʧʦ ʩʫʱʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ 
ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. 

ɼʣʷ ʧʣʘʥʦʤʝʨʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʘʞʥʦ ʢʘʢ ʤʦʞʥʦ ʪʦʯʥʝʝ ʦʧʨʝʜʝ-
ʣʠʪʴ ʚʝʣʠʯʠʥʫ ʧʦʪʨʝʙʣʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʦʪʯʝʪʥʦʤ ʧʝʨʠʦʜʝ. ʕʪʘ ʚʝʣʠʯʠʥʘ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʠʭ ʨʝʘʣʴʥʫʶ 
ʬʦʥʜʦʦʪʜʘʯʫ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ.  

ʎʝʣʴ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʩʦʩʪʦʠʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʠʚʥʦʛʦ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʨʝʜʩʪʚ ʠ ʚʳʷʚʣʝʥʠʷ ʨʝʟʝʨʚʦʚ 
ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 
ʷʚʣʷʶʪʩʷ: 

- ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʣʠʯʠʠ, ʩʦʩʪʦʷʥʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ; 
- ʚʳʷʚʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʦʩʪʘʚʝ ʠ ʩʪʨʫʢʪʫʨʝ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʚ ʜʠʥʘʤʠʢʝ; 
- ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚʘʭ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ; 
- ʨʘʟʨʘʙʦʪʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʷ [4, c. 106]. 
ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʷʚ-

ʣʷʝʪʩʷ ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ (ʙʘʣʘʥʩ, ʦʪʯʝʪ ʦ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʧʨʠʤʝʯʘʥʠʷ ʢ 
ʦʪʯʝʪʥʦʩʪʠ) ʠ ʜʨʫʛʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʙʫʭʛʘʣʪʝʨʩʢʠʝ ʜʦʢʫʤʝʥʪʳ. ɼʣʷ ʦʮʝʥʢʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʙʝʨʫʪ-
ʩʷ ʜʘʥʥʳʝ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. 

ʇʦ ʤʥʝʥʠʶ ɽ.ʈ. ɸʣʝʥʥʠʢʦʚʦʡ, çɺʳʙʦʨ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʠ ʧʦʢʘʟʘʪʝʣʝʡ, ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʠ 
ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʫʧʨʘʚʣʝʥʠʷ 
ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʩʪʨʫʢʪʫʨʥʦʡ ʜʠʥʘʤʠʢʠ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚè [1, c. 99-100]. 

ʇʦʢʘʟʘʪʝʣʝʤ ʩʦʩʪʦʷʥʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʠʭ ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʪʦ ʝʩʪʴ ʚʳʜʝʣʝʥʠ-
ʝʤ ʚ ʠʭ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʩ ʨʘʟʥʳʤʠ ʩʨʦʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺʳʙʦʨ ʧʝʨʠʦʜʘ ʜʣʷ 
ʘʥʘʣʠʟʘ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʘʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʨʦʢʦʚ ʝʛʦ ʩʫ-
ʱʝʩʪʚʦʚʘʥʠʷ [3]. 

ʈʘʩʯʝʪ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʩʨʝʜʥʝʡ 
ʚʟʚʝʰʝʥʥʦʡ. ʈʘʩʯʝʪ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ 
ʧʦ ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʘʤ, ʪʘʢ ʠ ʧʦ ʠʭ ʦʪʜʝʣʴʥʳʤ ʛʨʫʧʧʘʤ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʘʥʘʣʠʟʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʜʠʥʘʤʠʢʫ ʠ ʩʪʨʫʢʪʫʨʫ ʦʩʥʦʚʥʳʭ 
ʩʨʝʜʩʪʚ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʅʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʝʣʘʶʪ ʩʦ-
ʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʚʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʫʩʪʘʥʦʚʠʪʴ ʧʨʝʦʙʣʘʜʘʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʦʙʱʝʡ 
ʩʪʨʫʢʪʫʨʝ ʠʣʠ ʦʪʩʣʝʜʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʱʝʡ ʜʠʥʘʤʠʢʠ (ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʩʥʠʞʝʥʠʝ).  

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʜʚʝ ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʝʡ: ʦʙʦʙʱʘʶʱʠʝ ʠ ʯʘʩʪʥʳʝ [4].  

ʇʨʠʤʝʥʝʥʠʝ ʦʙʦʙʱʘʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʥʦ ʠ ʚ ʮʝʣʦʤ ʧʦ ʦʪʨʘʩʣʠ, 
ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ. ʊʘʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ: 

- ʬʦʥʜʦʦʪʜʘʯʘ; 
- ʬʦʥʜʦʝʤʢʦʩʪʴ; 
- ʬʦʥʜʦʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 
ʇʦʢʘʟʘʪʝʣʴ ʬʦʥʜʦʦʪʜʘʯʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʧʨʦʠʟʚʝʜʝʥʥʦʡ (ʨʝʘʣʠʟʦʚʘʥʥʦʡ) ʟʘ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʧʝʨʠʦʜ ʧʨʦʜʫʢʮʠʠ ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ ʢ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʫʯʘʩʪ-
ʚʫʶʱʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʪʦʡ ʧʨʦʜʫʢʮʠʠ: 

 
         ʌʦ = ʇ / ʆʉ                                                                            (1) 

 
ʛʜʝ ʌʦ ï ʬʦʥʜʦʦʪʜʘʯʘ, ʨʫʙ. / ʨʫʙ.; 
ʇ - ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʫʙ.; 
ʆʌ -ʩʪʦʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʨʫʙ. [2, c. 72]. 
ʇʦʢʘʟʘʪʝʣʴ ʬʦʥʜʦʝʤʢʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʦʙʲʝʤ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ, ʥʝʦʙʭʦʜʠ-

ʤʳʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ: 
 

ʌʝ = ʆʉ / ʇ                                                                          (2) 
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ʆʪʜʝʣʴʥʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʬʦʥʜʦʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪʥʦʰʝʥʠʝ 
ʦʙʲʝʤʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʢ ʛʣʘʚʥʦʤʫ ʬʠʥʘʥʩʦʚʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ï ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ. ʀʩʭʦʜʷ ʠʟ ʩʫʪʠ ʜʘʥ-
ʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʬʦʨʤʫʣʘ ʨʘʩʯʝʪʘ ̫ ʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʡ: 

 
ʌʨ = ʇʈ / ʆʉ,                                                                  (3) 

 
ʛʜʝ ʌʨ ï ʬʦʥʜʦʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, ʨʫʙ./ ʨʫʙ. 
ʇʈ - ʧʨʠʙʳʣʴ, ʨʫʙ. 
ʏʘʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʚ ʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʜʣʷ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʩ ʧʦʤʦʱʴʶ ʥʘʪʫʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʏʘʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 
ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ 
ʩʨʝʜʩʪʚ.  

ʇʦʢʘʟʘʪʝʣʠ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʷʶʪ ʧʨʦ-
ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦ ʚʨʝʤʝʥʠ. ɺ ʩʦʩʪʘʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʝʡ ʚʭʦʜʷʪ ʢʦʵʬʬʠʮʠ-
ʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʢʘʣʝʥʜʘʨʥʦʛʦ, ʨʝʞʠʤʥʦʛʦ, ʧʣʘʥʦʚʦʛʦ, ʬʘʢʪʠʯʝʩʢʦ-
ʛʦ), ʧʦʢʘʟʘʪʝʣʴ ʚʥʫʪʨʠʩʤʝʥʥʳʭ ʧʨʦʩʪʦʝʚ ʠ ʜʨ. 

ʋʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʦʩʥʦʚʥʳʤʠ ʬʦʥʜʘʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʬʦʥʜʦʚʦ-
ʦʨʫʞʝʥʥʦʩʪʠ ʪʨʫʜʘ (ʌʚ). ʆʥ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʘʞʜʦʛʦ ʨʘ-
ʙʦʪʘʶʱʝʛʦ, ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 
ʌʚ = ʉʦʬ / ʈʩʨ. ʩʧ.                                                                      (4) 

 
ʛʜʝ ʈʩʨ. ʩʧ ï ʩʨʝʜʥʝʩʧʠʩʦʯʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ [4, ʩ.108]. 
ʊʘʢʞʝ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʝʪ ʜʘʪʴ ʘʥʘʣʠʟ ʦʙʲʝʤʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ 

ʩ ʧʦʤʦʱʴʶ ʵʪʠʭ ʜʘʥʥʳʭ ʫʜʘʩʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʦʨʠʪʝʪʥʳʝ ʵʣʝʤʝʥʪʳ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʬʦʥʜʦʚ, ʥʘ ʨʘʟʚʠʪʠʠ ʢʦʪʦʨʳʭ ʘʢʮʝʥʪʠʨʦʚʘʣʦ ʚʥʠʤʘʥʠʝ ʨʫʢʦʚʦʜʩʪʚʦ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʦʥʜʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʠʭ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʧ-
ʪʠʤʘʣʴʥʳʡ ʠʭ ʫʨʦʚʝʥʴ, ʦʪ ʢʦʪʦʨʦʛʦ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʬʠʥʘʥʩʦʚʘʷ ʧʨʠʙʳʣʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 
ʣʶʙʦʡ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 
ʨʘʟʣʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʇʨʠʤʝʥʝʥʠʝ ʦʙʦʙʱʘʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʥʦ ʠ ʚ 
ʮʝʣʦʤ ʧʦ ʦʪʨʘʩʣʠ, ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ. ʊʘʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ: ʬʦʥʜʦʦʪʜʘʯʘ; ʬʦʥʜʦʝʤ-
ʢʦʩʪʴ; ʬʦʥʜʦʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. ʏʘʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʦʧʦʣʥʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʥ-
ʬʦʨʤʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ. 
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ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʙʠʟʥʝʩʘ ʚ ʈʦʩʩʠʠ ʠ ʧʨʦʚʦ-
ʜʠʪʩʷ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤ ʝʝ ʨʘʟʚʠʪʠʷ. ʅʘ ʙʘʟʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʧʨʦʙʣʝʤ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʦʪʨʝʙʥʦ-
ʩʪʠ ʚ ʧʦʚʳʰʝʥʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʘʚʪʦʨʘʤʠ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʙʘʚʣʝʥʥʳʭ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʩʪʦ-
ʠʤʦʩʪʝʡ ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʢʪʨʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʨʝʩʫʨʩʳ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ, ʘ 
ʪʘʢʞʝ ʚʳʧʦʣʥʠʪʴ ʨʦʪʘʮʠʶ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦʜ ʨʝʰʝʥʠʝ ʪʝʢʫʱʠʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʙʠʟʥʝʩ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʨʝʩʫʨʩʳ, ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʮʠʬʨʦʚʘʷ ʵʢʦʥʦ-
ʤʠʢʘ.  
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Abstract: The article examines the components of business competitiveness in Russia and analyzes the 
problems of its development. On the basis of the formulated problems and the simultaneous need to increase 
competitiveness, the authors substantiate the expediency of forming digital platforms that allow evaluating the 
effectiveness of the added generated values of each of the electronic communities, redistributing resources 
between project participants, as well as rotating employees to solve current and strategic tasks. 
Keywords: business, competitiveness, resources, digital platforms, digital economy. 

 
ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ ʨʳʥʢʝ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʪʘʢʠʤ ʢʘʯʝʩʪʚʦʤ, ʢʘʢ ʢʦʥ-

ʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. ɺ ʦʙʱʝʤ ʧʦʥʠʤʘʥʠʠ ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʚʝʩʪʠ ʙʦʨʴʙʫ ʟʘ ʢʣʠʝʥ-
ʪʦʚ/ʩʪʘʪʫʩ/ʧʨʦʜʘʞʠ ʩʦ ʩʪʦʨʦʥʥʠʤ (ʢʦʥʢʫʨʝʥʪʥʳʤ) ʧʨʝʜʧʨʠʷʪʠʝʤ. ʆʙʦʙʱʘʷ ʠʤʝʶʱʠʝʩʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʝʨʤʠʥʘ, ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʜ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʙʫʜʝʪ ʧʦʥʠʤʘʪʴʩʷ ʧʦ-
ʪʝʥʮʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʥʘ ʨʳʥʢʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʥʢʫ-
ʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. 

ɽʱʝ ʦʜʥʠʤ ʥʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʤʠʜʞ ʧʨʝʜʧʨʠʷʪʠʷ ï 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʙ ʵʪʦʡ ʬʠʨʤʝ, ʙʘʟʠʨʫʶʱʝʝʩʷ ʥʘ ʝʝ ʜʝʣʦʚʦʡ ʨʝʧʫʪʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘ-
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ʮʠʠ ʟʘʥʷʪʴ ʥʠʰʫ ʥʘ ʨʳʥʢʝ. ʏʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʙʠʟʥʝʩʘ, ʪʝʤ ʙʦʣʴʰʫʶ ʜʦʣʶ ʥʘ 
ʨʳʥʢʝ ʤʦʞʝʪ ʟʘʥʷʪʴ ʦʨʛʘʥʠʟʘʮʠʷ. ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ  - ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʙʠʟʥʝʩʘ. ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʚʦ 
ʤʥʦʛʦʤ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʩʪʝʧʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʙʠʟʥʝʩʘ:ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʨʦʚʝʥʴ 
ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩʘ; 

- ʩʪʝʧʝʥʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ; 

- ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʀʥʜʫʩʪʨʠʠ 4.0 ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʙʠʟʥʝʩ-ʟʘʜʘʯ; 

- ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʤʠ ʘʢʪʠʚʘʤʠ;  

- ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ; 

- ʫʯʘʩʪʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤ ʚ ʦʙʣʘʩʪʴ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

- ʫʨʦʚʝʥʴ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʙʠʟʥʝʩʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʙʳʩʪʨʦ ʠ ʘʜʘʧʪʠʚʥʦ ʠʟʤʝʥʷʪʴ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʘ/ʫʩʣʫʛʠ, ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʢʣʠʝʥʪʩʢʦʛʦ ʦʧʳʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʚʠʣʴʥʘʷ ʦʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʙʦʥʦʩʪʠ ʩʧʦʩʦʙʥʘ ʥʘʧʨʘʚʠʪʴ ʧʨʝʜʧʨʠʷʪʠʝ ʚ 
ʥʫʞʥʦʝ ʨʫʩʣʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦ-
ʩʧʦʩʦʙʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʝʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʇʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ 
ʜʘʥʥʦʡ ʦʮʝʥʢʝ ʚʳʙʠʨʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʢʘʢʘʷ ʮʝʣʴ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ. ʇʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʡ 
ʦʮʝʥʢʠ ʪʘʢʦʚ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ: 

¶ ɸʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ï ʢʦʥʢʫʨʝʥʪʦʚ; 

¶ ʉʨʝʜʥʝʦʪʨʘʩʣʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ; 

¶ ʇʦʢʘʟʘʪʝʣʷʤʠ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʧʨʦʰʣʳʝ ʧʝʨʠʦʜʳ. 
ʆʩʥʦʚʥʳʤ ʙʠʟʥʝʩ-ʪʨʝʥʜʦʤ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʩʫʨʩʦʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʙʠʟʥʝʩʘ, ʢʦʪʦʨʳʡ ʭʨʦʥʠʯʝʩʢʠ ʥʝ ʠʤʝʝʪ ʜʦʩʪʘ-
ʪʦʯʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

ɺʳʭʦʜʦʤ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʣʫʯʰʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʢʫ-
ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʷʚʣʷʶʪʩʷ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, 
ʯʪʦ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʠʤ ʫʯʘʩʪʥʠʢʘʤ ʠʟʙʝʞʘʪʴ ʫʙʳʪʢʦʚ, ʩʚʷʟʘʥ-
ʥʳʭ ʩ ʥʝʧʦʣʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʩʫʨʩʦʚ, ʘ ʜʨʫʛʠʤ ʫʯʘʩʪʥʠʢʘʤ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʢ 
ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʙʳʪʦʯʥʳʭ ʘʢʪʠʚʘʭ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʨʚʠʩʦʚ [1]. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ 
ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʙʫʜʫʪ ʚʳʭʦʜʠʪʴ ʚʦʧʨʦʩʳ ʢʦʥʚʝʨʛʝʥʮʠʠ ʢʦʤʘʥʜ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ ʚ ʯʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 
ʘʫʜʠʪʘ ʩʦʚʝʨʰʘʝʤʳʭ ʪʨʘʥʟʘʢʮʠʡ, ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ 
ʧʨʦʜʫʢʪʘ. ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʚ ʧʨʘʢʪʠʢʝ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ ʪʝʭʥʦʧʦʣʠʩʦʚ ʠ ʪʝʥʦʧʘʨʢʦʚ. ʊʘʢ, ʫʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ ʪʝʭʥʦʧʦʣʠʩʘ çʄʦʩʢʚʘè ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʟ-
ʨʘʙʦʪʢʫ ʨʷʜʘ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ: 

1. ʎʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ, ʷʚʣʷʶʱʘʷʩʷ ʠʥʪʝʛʨʘʪʦʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʄʦʩʢʚʳ ʠ ʧʦʟʚʦ-
ʣʷʶʘɦʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʦʪ ʟʘʢʫʧʢʠ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʜʦ ʧʨʦʮʝʜʫ-
ʨʳ ʫʯʘʩʪʠʷ ʚ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʪʦʨʛʘʭ. ʇʣʘʪʬʦʨʤʘ ʧʦʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʚʩʝʭ ʧʣʦʱʘʜʦʢ 
ʪʝʭʥʦʧʦʣʠʩʘ, ʠʥʪʝʛʨʘʪʦʨʦʤ ʨʝʰʝʥʠʡ çʉʙʝʨʙʘʥʢʘè ʚ ʯʘʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ, ʬʠʥʘʥʩʦʚʦʛʦ ʠ ʶʨʠʜʠʯʝʩʢʦ-
ʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʜʝʣʦʢ ʩ ʠʥʚʝʩʪʦʨʘʤʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʜʨʦʤ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʦ-
ʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʡ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ ʪʨʘʥʩʬʝʨʪʦʤ ʪʝʭʥʦʣʦʛʠʡ. 

2. ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʢʦʤʧʘʥʠʷʤʠ-ʨʝʟʠʜʝʥʪʘʤʠ  ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʪʝʨʦʚ 
ʪʝʭʥʦʧʦʣʠʩʘ. ʅʘʧʨʠʤʝʨ, ʦʙʲʝʤ ʚʣʦʞʝʥʠʡ ʚ ʨʘʟʨʘʙʦʪʢʫ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ 
ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 8 ʤʜʨʜ. ʨʫʙʣʝʡ. ʂʦʤʧʘʥʠʷ çʄʘʩʪʝʨʩʢʘʷ 
ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡè, ʷʚʣʷʶʱʘʷʩʷ ʨʝʟʠʜʝʥʪʦʤ ʪʝʭʥʦʧʦʣʠʩʘ, ʧʨʝʜʩʪʘʚʠʣʘ ʨʘʟʨʘʙʦʪʢʫ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, 
ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ. ʇʣʘʪʬʦʨʤʘ  ʜʘʝʪ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦ 80000 ʧʨʦ-
ʝʢʪʘʭ ʵʣʝʢʪʨʦʩʝʪʝʚʳʭ ʢʦʤʧʘʥʠʡ ʚ ʈʌ, ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʣʠʪʠʢʫ ʚ ʦʙʣʘʩʪʠ ʟʘʢʫʧʦʢ ʥʘ 3 ʛʦʜʘ 
ʚʧʝʨʝʜ, ʘ ʪʘʢʞʝ ʧʣʘʥʠʨʦʚʘʪʴ ʫʯʘʩʪʠʝ ʚ ʘʫʢʮʠʦʥʘʭ ʠ ʟʘʢʫʧʢʘʭ. 

3. ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʨʝʟʠʜʝʥʪʦʤ çʈʊ-ʪʝʭʧʨʠʝʤʢʘè ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 
ʥʘ ʠʥʪʝʛʨʘʮʠʶ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʮʝʧʦʯʢʠ çʈʦʩʪʝʭʘè ʢʦʤʧʘʥʠʡ-ʨʝʟʠʜʝʥʪʦʚ. ʉʝʨʚʠʩʳ ʧʣʘʪʬʦʨʤʳ ʧʦʟ-
ʚʦʣʷʪ ʚʳʷʚʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʝʛʤʝʥʪʳ ʨʳʥʢʘ ʜʣʷ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ, ʦʙʣʝʛʯʠʪʴ ʧʦʠʩʢ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 
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Abstract: the work presents the results of a study of conflict management in the organization, identifies 
problems in the system under investigation on the basis of the determination of the level of conflict in the team, 
identification of types of conflicts and the causes of their occurrence. Developed recommendations to improve 
conflict management in the organization. 
Key words: conflict, conflict management, types of conflict, causes of conflict, staff conflict. 

 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʙʣʝʤʘʪʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʣʠʢʪʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫ-

ʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʘʟʨʝʰʝʥʠʶ ʢʦʥʬʣʠʢʪ-
ʥʳʭ ʩʠʪʫʘʮʠʡ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʬʠʨʤʳ. 

ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ çʕʢʩʧʝʨʪè ʙʳʣʦ ʦʩʥʦʚʘʥʦ 2 ʠʶʣʷ 2012 ʛ. ʚ ʛ. ʅʘʙʝ-
ʨʝʞʥʳʝ ʏʝʣʥʳ. ʀʟʥʘʯʘʣʴʥʦ ʬʠʨʤʘ ʦʩʫʱʝʩʪʚʣʷʣʘ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ ʚ ʦʙʣʘʩʪʠ ʧʨʘʚʘ. ʇʦ ʤʝʨʝ 
ʨʘʟʚʠʪʠʷ ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʆʆʆ çʕʢʩʧʝʨʪè ʟʘʥʠʤʘʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʫʩʣʫʛ ʚ ʦʙʣʘʩʪʠ ʩʪʨʘʭʦ-
ʚʘʥʠʷ (ʩʦʩʪʘʚʣʝʥʠʝ ʠ ʧʦʜʘʯʘ ʩʪʨʘʭʦʚʳʭ ʠʩʢʦʚ, ʦʮʝʥʢʘ ʧʨʝʪʝʥʟʠʡ ʧʦ ʩʪʨʘʭʦʚʘʥʠʶ, ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʝʪʝʥ-
ʟʠʡ ʧʦ ʩʪʨʘʭʦʚʘʥʠʶ, ʦʮʝʥʢʘ ʩʫʤʤʳ ʩʪʨʘʭʦʚʦʛʦ ʨʠʩʢʘ ʠ ʪ.ʧ.),  ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ ʧʦ ʦʮʝʥʢʝ 
ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʧʨʠ ʦʮʝʥʢʝ ʞʠʣʦʛʦ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʧʨʠ ʦʮʝʥʢʝ ʥʝʞʠʣʦʛʦ ʥʝʜʚʠʞʠ-
ʤʦʛʦ ʠʤʫʱʝʩʪʚʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ʬʠʨʤʘ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʢʦʥ-
ʩʫʣʴʪʠʨʦʚʘʥʠʝ ʧʦ ʚʦʧʨʦʩʘʤ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʷ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʣʠʢʪʘʤʠ ʚ ʆʆʆ çʕʢʩʧʝʨʪè ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 
ʢʦʥʬʣʠʢʪʥʦʩʪʠ ʚ ʢʦʣʣʝʢʪʠʚʝ. ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʢʦʥʬʣʠʢʪʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʆʆʆ çʕʢʩʧʝʨʪè 
ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʄ.ʌ. ʐʝʚʯʝʥʢʦ çʉʘʤʦʦʮʝʥʢʘ ʢʦʥʬʣʠʢʪʥʦʩʪʠè. ɺ ʪʝʩʪʠʨʦʚʘʥʠʠ ʧʨʠʥʠʤʘ-
ʣʦ ʫʯʘʩʪʠʝ 100 ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 96% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʨʘʙʦʪʥʠʢʦʚ.  

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʢʦʥʬʣʠʢʪʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ 
ʫ 14% ʨʝʩʧʦʥʜʝʥʪʦʚ (14 ʯʝʣʦʚʝʢ), ʚʳʨʘʞʝʥʥʘʷ ʢʦʥʬʣʠʢʪʥʦʩʪʴ ʫ 38% (38 ʯʝʣʦʚʝʢ), ʫ 29% ʢʦʥʬʣʠʢʪ-
ʥʦʩʪʴ ʩʣʘʙʦ ʚʳʨʘʞʝʥʘ, ʫ 8% (8 ʯʝʣʦʚʝʢ) ʢʦʥʬʣʠʢʪʥʦʩʪʴ ʥʝ ʚʳʨʘʞʝʥʘ ʠ ʪʦʣʴʢʦ 11% (11 ʯʝʣʦʚʝʢ) ʩʚʦʡ-
ʩʪʚʝʥʥʦ ʠʟʙʝʛʘʪʴ ʢʦʥʬʣʠʢʪʦʚ.  

ʂʘʢ ʚʠʜʥʦ, ʚ ʆʆʆ çʕʢʩʧʝʨʪè ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʬʣʠʢʪʥʦʩʪʠ. ʆʧʨʝʜʝʣʠʤ ʧʨʠʯʠʥʳ 
ʪʘʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʝʣ.  
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ɼʣʷ ʵʪʦʛʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʨʝʩʧʦʥʜʝʥʪʳ, ʧʨʠʥʘʜʣʝ-
ʞʘʱʠʝ ʢ ʨʘʟʥʳʤ ʫʨʦʚʥʷʤ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʮʝʥʱʠʢʠ ʠ ʧʦʤʦʱʥʠʢʠ ʦʮʝʥʱʠʢʦʚ (ʚʩʝʛʦ 100 ʯʝʣʦʚʝʢ). 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʬʣʠʢʪʘ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʷʚʣʷʶʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʨʝ-
ʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʜʝʣʠʪʴ, ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʟʘʜʘʥʠʡ, ʨʘʟʣʠʯʠʷ ʚ ʮʝʣʷʭ, ʨʘʟʣʠʯʠʷ ʚ ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʳʭ ʮʝʥʥʦʩʪʷʭ, ʨʘʟʣʠʯʠʷ ʚ ʤʘʥʝʨʝ ʧʦʚʝʜʝʥʠʷ, ʚ ʫʨʦʚʥʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʣʦʭʠʝ ʢʦʤʤʫʥʠʢʘ-
ʮʠʠ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʤʦʪʠʚʘʮʠʷ ʠ ʪ. ʜ.  

ɺ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʩʫʨʩʳ ʚʩʝʛʜʘ ʦʛʨʘʥʠʯʝʥʳ. ʈʫʢʦʚʦʜʩʪʚʦ ʜʦʣʞʥʦ ʨʝʰʠʪʴ, ʢʘʢ ʨʘʩʧʨʝʜʝʣʠʪʴ ʤʘʪʝ-
ʨʠʘʣʳ, ʠʥʬʦʨʤʘʮʠʶ, ʣʶʜʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʬʠʥʘʥʩʳ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʯʪʦʙʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢ-
ʪʠʚʥʳʤ ʦʙʨʘʟʦʤ ʜʦʩʪʠʛʥʫʪʴ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʅʝ ʩʣʫʯʘʡʥʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʩʦʪʨʫʜʥʠʢʦʚ ʆʆʆ çʕʢʩʧʝʨʪè ʧʨʠʩʚʘʠʚʘʶʪ ʵʪʠʤ ʬʘʢʪʦʨʘʤ 
ʥʘʠʚʳʩʰʠʡ ʨʘʥʛ ʟʥʘʯʠʤʦʩʪʠ (ʨʠʩ. 1.). 

 
ʉʡʪ. 1. ʊʫʞʨʞʦʵ ʠʦʙʰʡʥʧʪʫʡ ʨʩʡʰʡʦ ʣʧʦʭʤʡʣʫʧʛ ʝʤʸ ʪʧʫʩʬʝʦʡʣʧʛ ʇʇʇ çʖʣʪʨʞʩʫè, % 

 
ʕʪʘ ʞʝ ʛʨʫʧʧʘ ʬʘʢʪʦʨʦʚ ʚʳʟʳʚʘʝʪ ʥʘʠʙʦʣʴʰʝʝ ʥʝʜʦʚʦʣʴʩʪʚʦ ʫ ʨʝʩʧʦʥʜʝʥʪʦʚ: ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛ ʠ ʨʝʩʫʨʩʦʚ - 77%; ʨʘʟʤʝʨ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ - 84%; ʦʪʥʦʰʝʥʠʝ ʢʦʣ-
ʣʝʛ ʢ ʚʳʧʦʣʥʝʥʠʶ ʩʚʦʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ - 90 %. 

ʇʨʠʯʝʤ ʧʦʩʣʝʜʥʠʡ ʬʘʢʪʦʨ ʚʳʜʝʣʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʩʦʪʨʫʜʥʠʢʠ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʠʤʝʶʱʠʝ 
ʙʦʣʴʰʠʡ ʩʪʘʞ ʨʘʙʦʪʳ, ʘ ʧʦ ʨʘʟʤʝʨʫ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʙʦʣʴʰʝ çʚʦʟʤʫʱʘʶʪʩʷè ʤʦʣʦʜʳʝ ʩʦʪʨʫʜʥʠʢʠ ʩ 
ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʩʪʘʞʝʤ ʨʘʙʦʪʳ.  

 

 
ʉʡʪ. 2. ʃʤʷʰʞʛʴʞ ʧʩʜʙʦʡʠʙʯʡʧʦʦʴʞ ʨʩʡʰʡʦʴ ʛʧʠʦʡʣʦʧʛʞʦʡʸ ʣʧʦʭʤʡʣʫʧʛ ʛ ʇʇʇ çʖʣʪʨʞʩʫè, % 
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ʇʨʠʯʠʥʦʡ ʢʦʥʬʣʠʢʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ ʠ ʪʦ, ʯʪʦ ʥʠ ʬʫʥʢʮʠʠ, ʥʠ ʩʨʝʜʩʪʚʘ, ʥʠ ʦʙʷʟʘʥʥʦʩʪʠ, 
ʥʠ ʚʣʘʩʪʴ, ʥʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʯʝʪʢʦ ʧʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʠ ʨʘʙʦʯʠʤ ʤʝʩʪʘʤ (ʨʠʩ. 2.). 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʧʨʠʯʠʥʦʡ ʢʦʥʬʣʠʢʪʦʚ 
ʚ ʆʆʆ çʕʢʩʧʝʨʪè ʷʚʣʷʝʪʩʷ ʧʣʦʭʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʨʫʜʘ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʥʝʫʜʦʚʣʝʪʚʦʨʝʥ-
ʥʦʩʪʴ ʦʧʣʘʪʦʡ ʪʨʫʜʘ; ʪʷʞʝʣʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ; ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ; ʦʛʨʘʥʠ-
ʯʝʥʠʝ ʚ ʢʘʨʴʝʨʥʦʤ ʨʦʩʪʝ ʠ ʪ.ʧ.   

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ ʢʦʥʬʣʠʢʪʦʚ ʚ ʆʆʆ çʕʢʩʧʝʨʪè ʦʪʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.  

 
ʉʡʪ. 3. ʃʤʷʰʞʛʴʞ ʨʪʡʮʧʤʧʜʡʰʞʪʣʡʞ ʨʩʡʰʡʦʴ ʛʧʠʦʡʣʦʧʛʞʦʡʸ ʣʧʦʭʤʡʣʫʧʛ ʛ ʇʇʇ çʖʣʪʨʞʩʫè, % 

 

 
ʉʡʪ. 4. ɻʡʝʴ ʣʧʦʭʤʡʣʫʧʛ ʛ ʇʇʇ çʖʣʪʨʞʩʫè, % 

 
ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʯʠʥʘʤʠ 

ʢʦʥʬʣʠʢʪʦʚ ʚ ʆʆʆ çʕʢʩʧʝʨʪè ̫ ʚʣʷʶʪʩʷ:  
- ʥʝʘʜʝʢʚʘʪʥʘʷ ʩʘʤʦʦʮʝʥʢʘ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʟʘʚʳ-

ʰʝʥʥʦʡ, ʪʘʢ ʠ ʟʘʥʠʞʝʥʥʦʡ; 
- ʩʪʨʝʤʣʝʥʠʝ ʜʦʤʠʥʠʨʦʚʘʪʴ, ʚʦ ʯʪʦ ʙʳ ʪʦ ʥʠ ʩʪʘʣʦ ʪʘʤ, ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ ʠ ʥʝʚʦʟʤʦʞʥʦ; 
- ʢʦʥʩʝʨʚʘʪʠʟʤ ʤʳʰʣʝʥʠʷ, ʚʟʛʣʷʜʦʚ, ʫʙʝʞʜʝʥʠʡ; 
- ʠʟʣʠʰʥʷʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦʩʪʴ ʠ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴ ʚ ʚʳʩʢʘʟʳʚʘʥʠʷʭ ʠ ʩʫʞʜʝʥʠʷʭ, ʩʪʨʝʤʣʝʥʠʝ, ʚʦ 

ʯʪʦ ʙʳ ʪʦ ʥʠ ʩʪʘʣʦ ʩʢʘʟʘʪʴ ʧʨʘʚʜʫ ʚ ʛʣʘʟʘ;  

9%

21%

30%

40%

ʥʝʘʜʝʢʚʘʪʥʘʷ ʩʘʤʦʦʮʝʥʢʘ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ

ʩʪʨʝʤʣʝʥʠʝ ʜʦʤʠʥʠʨʦʚʘʪʴ, ʚʦ ʯʪʦ ʙʳ ʪʦ ʥʠ ʩʪʘʣʦ 

ʢʦʥʩʝʨʚʘʪʠʟʤ ʤʳʰʣʝʥʠʷ, ʚʟʛʣʷʜʦʚ, ʫʙʝʞʜʝʥʠʡ

ʜʨʫʛʦʝ 

5%

39%

34%

22%

ʤʝʞʣʠʯʥʦʩʪʥʳʝ ʤʝʞʜʫ ʣʠʯʥʦʩʪʴʶ ʠ ʛʨʫʧʧʦʡ 

ʤʝʞʛʨʫʧʧʦʚʳʝ ʚʥʫʪʨʠʣʠʯʥʦʩʪʥʳʝ 
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- ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ: ʪʨʝʚʦʞʥʦʩʪʴ, ʘʛʨʝʩʩʠʚʥʦʩʪʴ, ʫʧʨʷʤ-
ʩʪʚʦ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ. 

ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʜʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ ʢʦʥʬʣʠʢʪʦʚ ʚ ʦʨʛʘʥʠʟʘ-
ʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʨʝʩʧʦʥʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ: çʂʘʢʠʝ ʚʠʜʳ ʢʦʥʬʣʠʢʪʦʚ ʧʨʝʦʙʣʘʜʘʶʪ 
ʚ ɺʘʰʝʡ ʬʠʨʤʝ?è. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4. 
ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʤʠʥʠʨʫʶʪ ʤʝʞʛʨʫʧʧʦʚʳʝ ʢʦʥʬʣʠʢʪʳ (ʤʝʞʜʫ ʦʮʝʥʱʠʢʘʤʠ 

ʠ ʨʫʢʦʚʦʜʩʪʚʦʤ) - 39%, ʘ ʪʘʢʞʝ ʢʦʥʬʣʠʢʪʳ ʤʝʞʜʫ ʣʠʯʥʦʩʪʴʶ ʠ ʛʨʫʧʧʦʡ (ʤʝʞʜʫ ʦʮʝʥʱʠʢʘʤʠ ʟʘʤʝʩʪʠʪʝ-
ʣʝʤ ʜʠʨʝʢʪʦʨʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʨʝʜʝʣʷʝʪ ʢʣʠʝʥʪʦʚ) - 34%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʆʆʆ çʕʢʩʧʝʨʪè ʧʨʝʦʙʣʘʜʘʶʪ ʚʝʨʪʠʢʘʣʴʥʳʝ ʢʦʥʬʣʠʢʪʳ. ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ 
(ʤʝʞʣʠʯʥʦʩʪʥʳʝ) ʩʦʩʪʘʚʣʷʶʪ ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ. ʊʘʢ ʩʯʠʪʘʶʪ  22% ʨʝʩʧʦʥʜʝʥʪʦʚ. ʇʦ ʦʪʚʝʪʘʤ ʨʝ-
ʩʧʦʥʜʝʥʪʦʚ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʢʦʥʬʣʠʢʪʳ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʚʦʧʨʦʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫ-
ʜʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤ ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʦʥʬʣʠʢʪʘʤʠ ʚ ʆʆʆ çʕʢʩʧʝʨʪè ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʵʢʩ-
ʧʝʨʪʦʚ (ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʪʦʚ ʚʳʩʪʫʧʘʣʠ: ʜʠʨʝʢʪʦʨ, ʟʘʤ. ʜʠʨʝʢʪʦʨʘ ʧʦ ʢʘʜʨʘʤ, ʪʨʠ ʦʮʝʥʱʠʢʘ, ʢʦʪʦʨʳʝ 
ʨʘʙʦʪʘʶʪ ʚ ʬʠʨʤʝ ʩʦ ʜʥʷ ʝʝ ʦʩʥʦʚʘʥʠʷ).   

ʅʘʟʚʘʥʥʳʝ ʵʢʩʧʝʨʪʘʤʠ ʧʨʦʙʣʝʤʳ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʠ ʧʨʦʨʘʥʞʠʨʦʚʘʥʳ ʧʦ ʩʪʝʧʝʥʠ ʟʥʘʯʠʤʦʩʪʠ  (1 - 
ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʘʷ, 5  -ʤʝʥʝʝ ʟʥʘʯʠʤʘʷ). ʆʪʚʝʪʳ ʵʢʩʧʝʨʪʦʚ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

 
ʋʙʚʤʡʯʙ 1  

ʈʩʧʚʤʞʥʴ ʛ ʬʨʩʙʛʤʞʦʡʡ ʣʧʦʭʤʡʣʫʙʥʡ ʛ ʇʇʇ çʖʣʪʨʞʩʫè 

 ́ ʈʩʧʚʤʞʥʴ ʖʣʪʨʞʩʫʴ ʊʩʞʝʦʡʢ 
ʚʙʤʤ 1 2 3 4 5 

1. ʧʘʩʩʠʚʥʘʷ ʨʦʣʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʬʠʨʤʳ ʚ 
ʫʧʨʘʚʣʝʥʠʠ ʢʦʥʬʣʠʢʪʘʤʠ    

4 2 1 2 2 2,2 

2. ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦ-
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ 
ʢʦʥʬʣʠʢʪʘʤʠ ʚ ʢʦʣʣʝʢʪʠʚʝ  

2 2 1 1 3 1,8 

3. ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʪʨʫʜʘ ʨʘʙʦʪ-
ʥʠʢʦʚ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʥʝʩʧʨʘʚʝʜʣʠʚʦʛʦ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʠʝʥʪʦʚ 

3 5 4 5 5 4,4 

4. ʦʪʩʫʪʩʪʚʠʝ ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ 
ʩʧʦʩʦʙʳ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʚ 
ʢʦʣʣʝʢʪʠʚʝ 

5 4 5 3 4 4,2 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʦʥʬʣʠʢʪʘʤʠ ʚ ʆʆʆ çʕʢʩʧʝʨʪè 

ʵʢʩʧʝʨʪʳ ʚʠʜʷʪ: 
- ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʥʝʩʧʨʘʚʝʜʣʠʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʣʠʝʥʪʦʚ; 
- ʦʪʩʫʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʧʦʩʦʙʳ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ 

ʚ ʢʦʣʣʝʢʪʠʚʝ. 
ʄʝʥʝʝ ʟʥʘʯʠʤʳʤʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ:  
- ʧʘʩʩʠʚʥʘʷ ʨʦʣʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʢʦʤʧʘʥʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʦʥʬʣʠʢʪʘʤʠ; 
- ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʣʠʢʪʘʤʠ ʚ ʢʦʣʣʝʢʪʠʚʝ. 
ɺʳʷʚʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʦʥʬʣʠʢʪʘʤʠ ʚ ʆʆʆ çʕʢʩʧʝʨʪ" ʪʨʝʙʫʶʪ ʦʪ ʨʫʢʦʚʦʜʩʪʚʘ 

ʬʠʨʤʦʡ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʠʭ ʨʘʟʨʝʰʝʥʠʝ.  
ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʜʨʠʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ:  
- ʠʟʤʝʥʝʥʠʝ ʜʦʣʞʥʦʩʪʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʩʦʪʨʫʜʥʠʢʦʚ ʆʆʆ çʕʢʩʧʝʨʪè; 
- ʩʝʤʠʥʘʨ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʆʆʆ çʕʢʩʧʝʨʪè ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʢʦʥʬʣʠʢʪʘʤʠ ʚ ʦʨ-

ʛʘʥʠʟʘʮʠʠ;  
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- ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʢʦʥʬʣʠʢʪʘʤʠ ʚ ʆʆʆ çʕʢʩʧʝʨʪè. 
ɺʥʝʜʨʝʥʠʝ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʤʝʨ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʢʦʣʣʝʢʪʠʚʝ, 

ʩʦʟʜʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ, ʫʣʫʯʰʠʪʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʨʘʙʦʪʥʠʢʘʤʠ ʠ 
ʨʫʢʦʚʦʜʩʪʚʦʤ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʧʦʟʚʦʣʠʪ ʨʘʟʨʝʰʠʪʴ ʪʝ ʢʦʥʬʣʠʢʪʳ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝ-
ʩʪʚʫʶʪ ʚ ʢʦʣʣʝʢʪʠʚʝ.   

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʃʠʯʥʳʝ ʢʘʨʪʦʯʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʆʆʆ çʕʢʩʧʝʨʪè  
2. ʆʪʯʝʪʳ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʆ çʕʢʩʧʝʨʪè ʟʘ 2019-2021 ʛʛ. 
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ǰǤǫǟǬǱǧǩǟ ǧ ǮǯǟǢǫǟǱǧǩǟ ǪǤǩǰǤǫǺ 
©ǢǪǟǡǟ¹ ǡ ǯǲǰǰǩǭǾǦǺǶǬǺǴ 
ǫǤǣǧǟǱǤǩǰǱǟǴ 

                                                             ǬǿȊȀǿȌȃȍȁǿ ǮȍȊȇȌǿ ǰȄȋȄȌȍȁȌǿ 
                                                                                                                         ʩʪʫʜʝʥʪʢʘ 

      ʀʥʩʪʠʪʫʪ ʬʠʣʦʣʦʛʠʠ, ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè 
 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʥʘʣʠʟʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʣʠʟʘʮʠʠ ʣʝʢʩʝʤʳ çʛʣʘʚʘè ʚ 
ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʤʝʜʠʘʪʝʢʩʪʘʭ. ɺʳʷʚʣʷʶʪʩʷ ʢʦʥʪʝʢʩʪʳ, ʛʜʝ ʠʩʩʣʝʜʫʝʤʘʷ ʷʟʳʢʦʚʘʷ ʝʜʠʥʠʮʘ ʫʧʦʪʨʝʙʣʷ-
ʝʪʩʷ ʚ ʧʨʷʤʦʤ ʠ ʧʝʨʝʥʦʩʥʦʤ ʟʥʘʯʝʥʠʠ. ʉʦʦʪʥʦʩʷʪʩʷ ʣʝʢʩʠʢʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʪʝʢʩʪʦʚʳʝ ʜʘʥʥʳʝ ʩʣʦʚʘ 
çʛʣʘʚʘè ʢʘʢ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʫʩʩʢʦʡ ʷʟʳʢʦʚʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʝʤʘʥʪʠʢʘ, ʧʨʘʛʤʘʪʠʢʘ, ʤʝʜʠʘʪʝʢʩʪʳ, ʷʟʳʢʦʚʘʷ ʢʘʨʪʠʥʘ ʤʠʨʘ, ʛʣʘʚʘ. 
Abstract: The article is devoted to a comprehensive analysis of the features of the implementation of the lex-
eme "head" in Russian-language media texts. The contexts where the studied linguistic unit is used in direct 
and figurative meanings are revealed. Lexicographic and textual data of the word "head" as a component of 
the Russian language picture of the world are correlated.  
Keywords: semantics, pragmatics, media texts, language picture of the world, head. 

 
ʄʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʦ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʠʤ ʧʦʣʝʤ ʜʣʷ ʘʩʩʦʮʠʠʨʦʚʘʥʠʷ, ʩʬʝʨʦʡ, ʛʜʝ ʷʟʳʢʦ-

ʚʳʝ ʝʜʠʥʠʮʳ ʦʙʨʘʟʥʦʡ ʩʠʩʪʝʤʳ ʤʦʜʝʣʠʨʫʶʪ ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʥʦʚʦʛʦ ʤʠʨʦʚʦʩʧʨʠʷʪʠʷ. 
ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʝʜʠʥʠʮ ʷʚʣʷʝʪʩʷ ʣʝʢʩʝʤʘ çʛʣʘʚʘè, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ ʢʦʥʪʝʢʩʪʘʭ ʚ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ. 
ʎʝʣʴʶ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʣʠʟʘʮʠʠ ʣʝʢʩʝʤʳ çʛʣʘʚʘè ʚ 
ʪʝʢʩʪʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʉʄʀ. 

ʃʝʢʩʝʤʘ çʛʣʘʚʘè ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʟʥʘʯʥʦʡ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ, ʚ ʢʘʢʦʤ ʢʦʥʪʝʢʩʪʝ ʘʥʘʣʠʟʠʨʫʝʤʘʷ ʷʟʳ-
ʢʦʚʘʷ ʝʜʠʥʠʮʘ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ.  ɼʣʷ ʥʘʯʘʣʘ ʭʦʪʝʣʦʩʴ ʙʳ ʠʟʫʯʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʦʚʘ çʛʣʘ-
ʚʘè ʚ ʩʣʦʚʘʨʷʭ. ɽʩʣʠ ʤʳ ʦʙʨʘʪʠʤʩʷ ʢ ʊʦʣʢʦʚʦʤʫ ʩʣʦʚʘʨʶ ʞʠʚʦʛʦ ʚʝʣʠʢʦʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ɺ. ʀ. ɼʘʣʷ, 
ʫʚʠʜʠʤ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: çɻʣʘʚʘ ʦʙʱʝʩʪʚʘ, ʥʘʯʘʣʴʥʠʢ, ʧʨʝʜʚʦʜʠʪʝʣʴ; ʛʣʘʚʘ ʜʦʤʘ, ʙʦʣʴʰʘʢ; 
ʛʨʘʜʩʢʦʡ ʛʣʘʚʘ, ʛʦʨʦʜʩʢʦʡ ʛʦʣʦʚʘ. ɻʣʘʚʘ ʜʝʣʫ, ʥʘʯʘʣʦ, ʦʩʥʦʚʘʥʠʝ, ʢʦʨʝʥʴ. ɻʣʘʚʘ ʚ ʢʥʠʛʝ, ʚ ʩʦʯʠʥʝʥʠʠ: 
ʦʪʜʝʣ, ʦʪʜʝʣʝʥʠʝ, ʨʘʟʜʝʣè[1]. ɿʜʝʩʴ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʦʜʭʦʜʷʱʝʝ ʜʣʷ ʥʘʰʝʡ ʨʘʙʦʪʳ ʟʥʘʯʝʥʠʝ (ʣʠʮʦ, 
ʟʘʥʠʤʘʶʱʝʝ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʦʣʞʥʦʩʪʴ). ɿʜʝʩʴ ʢʘʢ ʨʘʟ ʩʭʦʜʥʦʝ ʪʦʣʢʦʚʘʥʠʝ: ʛʣʘʚʘ ʦʙʱʝʩʪʚʘ, ʥʘʯʘʣɹ-
ʥʠʢ, ʛʨʘʜʩʢʦʡ ʛʣʘʚʘ, ʛʦʨʦʜʩʢʦʡ ʛʦʣʦʚʘ. ʊʦ ʝʩʪʴ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʚʣʘʩʪʴ, ʘʚʪʦʨʠ-
ʪʝʪ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʟʥʘʯʝʥʠʝ ʙʣʠʟʢʦ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʢʦʥʪʝʢʩʪʫ, ʚ ʢʦʪʦʨʦʤ ʩʣʦʚʦ ʫʧʦʪʨʝʙʣʷʝʪ-
ʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɼʘʣʝʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʙʨʘʪʠʪʴʩʷ ʢ çʉʣʦʚʘʨʶ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘè ʉ. ʀ. ʆʞʝʛʦʚʘ: 
çɻʃɸɺɸ, -r , ʤʥ. ʛʣʘʚʳ, ʛʣʘʚ, ʛʣʘʚʘʤ, ʞ. 1. ʊʦ ʞʝ, ʯʪʦ ʛʦʣʦʚʘ (ʚ 1 ʟʥʘʯ.) (ʫʩʪʘʨ. ʠ ʚʳʩʦʢ.). ʉʢʣʦʥʠʪʴ ʛʣʘʚʫ. 
2. ʯʝʛʦ. ʈʫʢʦʚʦʜʠʪʝʣʴ, ʥʘʯʘʣʴʥʠʢ, ʩʪʘʨʰʠʡ ʧʦ ʧʦʣʦʞʝʥʠʶ. ɻ. ʛʦʩʫʜʘʨʩʪʚʘ. ɻ. ʘʜʤʠʥʠʩʪʨʘʮʠʠ. ɻ. ʫʯʨʝ-
ʞʜʝʥʠʷ. ɻ. ʜʝʣʝʛʘʮʠʠ. ɻ. ʩʝʤʴʠ. 3. ʂʫʧʦʣ ʮʝʨʢʚʠ. ɻʣʘʚʳ ʩʦʙʦʨʘ. * ɺʦ ʛʣʘʚʫ ʫʛʣʘ ʩʪʘʚʠʪʴ ʯʪʦ (ʢʥʠʞʥ.) - 
ʩʯʠʪʘʪʴ ʩʘʤʳʤ ʚʘʞʥʳʤ. ɺʦ ʛʣʘʚʝ ʢʦʛʦ-ʯʝʛʦ, ʧʨʝʜʣʦʛ ʩ ʨʦʜ. ʧ. - ʚʦʟʛʣʘʚʣʷʷ ʢʦʛʦ-ʯʪʦ-ʥ., ʚʧʝʨʝʜʠ ʢʦʛʦ-ʯʝ-
ʛʦ-ʥ. ʀʜʪʠ ʚʦ ʛʣʘʚʝ ʢʦʣʦʥʥʳ. ɺʦ ʛʣʘʚʝ ʩ ʢʝʤ-ʯʝʤ, ʧʨʝʜʣʦʛ ʩ ʪʝ. ʧ. - ʠʤʝʷ ʢʦʛʦ-ʯʪʦ-ʥ. ʚ ʢʘʯʝʩʪʚʝ ʨʫʢʦʚʦ-
ʜʷʱʝʛʦ, ʚʝʜʫʱʝʛʦ ʥʘʯʘʣʘ. ʆʪʨʷʜ ʚʦ ʛʣʘʚʝ ʩ ʢʦʤʘʥʜʠʨʦʤ. ɼʝʡʩʪʚʦʚʘʪʴ ʚʦ ʛʣʘʚʝ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ. || 
ʫʤʝʥʴʰ. ʛʣʘʚʢʘ, -ʠ, ʞ. (ʢ 3 ʟʥʘʯ.). ɿʦʣʦʯʝʥʳʝ ʛʣʘʚʢʠè[2]. ɿʜʝʩʴ ʥʘʤ, ʢʦʥʝʯʥʦ, ʙʦʣʴʰʝ ʧʦʜʭʦʜʠʪ ʚʪʦʨʦʝ 
ʟʥʘʯʝʥʠʝ. ʆʥʦ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʨʘʩʰʠʨʝʥʥʳʤ, ʯʝʤ ʚ ʩʣʦʚʘʨʝ ɼʘʣʷ: ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʦʷʚʣʝʥʠʝ ʫʪʦʯʥʝ-
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ʥʠʷ çʩʪʘʨʰʠʡ ʧʦ ʧʦʣʦʞʝʥʠʶè, çʛʣʘʚʘ ʘʜʤʠʥʠʩʪʨʘʮʠʠ, ʫʯʨʝʞʜʝʥʠʷ ʠ ʜʝʣʝʛʘʮʠʠ (ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ 
ʧʨʠʤʝʨʳ). ʇʦʚʪʦʨʷʝʪʩʷ çʛʣʘʚʘ ʩʝʤʴʠè, ʪʦʣʴʢʦ ʚ ʠʟʤʝʥʝʥʥʦʤ ʚʠʜʝ: ɼʘʣʴ ʧʠʰʝʪ ʦ çʛʣʘʚʝ ʜʦʤʘè. 

ʈʝʘʣʠʟʘʮʠʷ ʣʝʢʩʝʤʳ çʛʣʘʚʘè ʚ ʤʝʜʠʘʪʝʢʩʪʘʭ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʨʝʩʥʦʡ. ʀʟʫʯʠʤ ʪʘʢʦʝ 
ʧʨʝʜʣʦʞʝʥʠʝ: çʊʘʢ, ʛʣʘʚʘ ʠʟʨʘʠʣʴʩʢʦʛʦ ʤʠʥʶʩʪʘ ʁʦʟʝʬ ʃʘʧʠʜ ʟʘʷʚʠʣ ʩʝʛʦʜʥʷ, ʯʪʦ ʀʟʨʘʠʣʴ ʥʝ ʥʘʤʝʨʝʥ 
ʥʘʯʠʥʘʪʴ ʤʠʨʥʳʝ ʧʝʨʝʛʦʚʦʨʳ ʩ ʉʠʨʠʝʡ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʬʠʮʠʘʣʴʥʳʡ ɼʘʤʘʩʢ ʦʢʘʟʳʚʘʝʪ ʧʦʜʜʝʨʞʢʫ 
ʨʘʜʠʢʘʣʴʥʳʤ ʧʘʣʝʩʪʠʥʩʢʠʤʛʨʫʧʧʠʨʦʚʢʘʤè[3]. ɺ ʜʘʥʥʦʤ ʧʨʝʜʣʦʞʝʥʠʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦʣʠʪʠʯʝʩʢʠʡ 
ʢʦʥʪʝʢʩʪ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʩʘʤ ʩʤʳʩʣ ʧʨʝʜʣʦʞʝʥʠʷ, ʠ ʥʘʟʚʘʥʠʷ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ ʧʦ-
ʣʠʪʠʯʝʩʢʫʶ ʦʢʨʘʩʢʫ. ʊʘʢʞʝ ʥʘ ʵʪʦ ʚʣʠʷʝʪ ʣʝʢʩʝʤʘ çʤʠʥʶʩʪè (ʬʝʜʝʨʘʣʴʥʳʡ ʦʨʛʘʥ). 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʝʝ ʧʨʝʜʣʦʞʝʥʠʝ: çɻʣʘʚʘ ʢʦʤʧʘʥʠʠ Cisco Systems ɼʞʦʥ ʏʘʤʙʝʨʩ ʟʘʷʚʠʣ ʚʦ 
ʚʨʝʤʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʢʦʤʧʘʥʠʝʡ Speakers Forum ʚʳʩʪʫʧʣʝʥʠʷ ʚ ʊʦʨʦʥʪʦ, ʯʪʦ ʦʥ ʙʳ ʧʨʠʚʝʪʩʪʚʦʚʘʣ 
ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʨʧʦ-
ʨʘʮʠʝʡ Nortel Networksè[3]. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʳ ʥʝ ʥʘʙʣʶʜʘʝʤ ʧʦʣʠʪʠʯʝʩʢʦʡ ʦʢʨʘʩʢʠ, ʦʜʥʘʢʦ ʣʝʢʩʝʤʘ 
çʛʣʘʚʘè ʟʜʝʩʴ ʚʳʩʪʫʧʘʝʪ ʚ ʟʥʘʯʝʥʠʠ çʥʘʯʘʣʴʥʠʢè, çʜʠʨʝʢʪʦʨè, çʩʪʘʨʰʠʡ ʧʦ ʧʦʣʦʞʝʥʠʶè, ʯʪʦ, ʢʩʪʘʪʠ, 
ʩʭʦʞʝ ʩ ʪʦʣʢʦʚʘʥʠʝʤ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʩʣʦʚʘ ʠ ʚ ʧʦʣʠʪʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ. 

ʅʝ ʤʝʥʝʝ ʧʦʜʭʦʜʷʱʝʝ ʜʣʷ ʥʘʰʝʡ ʨʘʙʦʪʳ ʧʨʝʜʣʦʞʝʥʠʝ: çɻʣʘʚʘ Apple ʊʠʤ ʂʫʢ ʨʘʩʩʢʘʟʘʣ, ʧʦʯʝʤʫ 
ʣʠʥʝʡʢʘ iPhone 11 Pro ʧʦʷʚʠʣʘʩʴ ʚ ʟʝʣʝʥʦʤ ʮʚʝʪʝè[3]. ɿʜʝʩʴ ʧʦʜ ʣʝʢʩʝʤʦʡ çʛʣʘʚʘè ʪʘʢʞʝ ʧʦʜʨʘʟʫʤʝ-
ʚʘʝʪʩʷ ʯʝʣʦʚʝʢ, ʩʪʘʨʰʠʡ ʧʦ ʧʦʣʦʞʝʥʠʶ. ʈʘʩʩʤʦʪʨʠʤ ʝʱʝ ʦʜʠʥ ʢʦʥʪʝʢʩʪ: çɻʣʘʚʘè çʅʘʬʪʦʛʘʟʘè ʦʪʤʝ-
ʪʠʣ, ʯʪʦ ʪʘʨʠʬ ʥʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʝ ʦʙʲʝʤʳ ʪʨʘʥʟʠʪʘ ʛʘʟʘ ʠʟ ʈʦʩʩʠʠ ʯʝʨʝʟ ʋʢʨʘʠʥʫ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʣʝʪ 
ʦʩʪʘʥʝʪʩʷ ʥʝʠʟʤʝʥ-ʥʳʤè[3]. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʳ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʤ ʩʝʤʘʥʪʠʢʫ, ʩʭʦʞʫʶ ʩ ʧʨʝʜʳʜʫʱʠʤ 
ʧʨʝʜʣʦʞʝʥʠʝʤ: ʛʣʘʚʘ çʅʝʬʪʦʛʘʟʘè ī ʛʣʘʚʥʳʡ, ʥʘʯʘʣʴʥʠʢ, ʩʪʘʨʰʠʡ ʧʦ ʧʦʣʦʞʝʥʠʶ. ʀʩʭʦʜʷ ʠʟ ʢʦʥʪʝʢʩʪʘ, 
ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʫ ʵʪʦʛʦ ʯʝʣʦʚʝʢʘ ʙʦʣʴʰʝ ʧʨʠʚʠʣʝʛʠʡ[3]. ç30 ʜʝʢʘʙʨʷ ʧʨʝʟʠʜʝʥʪ ʈʌ ɺʣʘʜʠʤʠʨ ʇʫ-
ʪʠʥ ʠ ʛʣʘʚʘ ɹʝʣʦʨʫʩʩʠʠ ɸʣʝʢʩʘʥʜʨ ʃʫʢʘʰʝʥʢʦ ʦʙʩʫʜʠʣʠ ʚ ʭʦʜʝ ʪʝʣʝʬʦʥʥʦʛʦ ʨʘʟʛʦʚʦʨʘ ʚʦʧʨʦʩʳ, ʢʘʩʘ-
ʶʱʠʝʩʷ ʧʦʩʪʘʚʦʢ ʥʝʬʪʠ ʠ ʛʘʟʘè [3]. ɿʜʝʩʴ ʞʝ, ʥʘʦʙʦʨʦʪ, ʤʳ ʚʠʜʠʤ ʧʦʣʠʪʠʯʝʩʢʫʶ ʦʢʨʘʩʢʫ, ʪʘʢ ʢʘʢ ʨʝʯʴ 
ʠʜʝʪ ʦ ʧʨʝʟʠʜʝʥʪʘʭ ʜʚʫʭ ʩʪʨʘʥ. ɺʝʨʦʷʪʥʦ, ʚʦ ʠʟʙʝʞʘʥʠʝ ʪʘʚʪʦʣʦʛʠʠ, ʧʦʚʪʦʨʘ ʣʝʢʩʝʤʳ çʧʨʝʟʠʜʝʥʪè, 
ʙʳʣʘ ʫʧʦʪʨʝʙʣʝʥʘ ʷʟʳʢʦʚʘʷ ʝʜʠʥʠʮʘ çʛʣʘʚʘè. ʊʘʢ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʩʩʣʝʜʫʝʤʦʝ ʩʣʦʚʦ ʙʳʣʦ ʫʧʦʪʨʝʙ-
ʣʝʥʦ ʚ ʧʦʣʠʪʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ, ʧʦʪʦʤʫ ʯʪʦ ʠʤ ʙʳʣʦ ʦʙʦʟʥʘʯʝʥʦ ʩʦʮʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ɸʣʝʢʩʘʥʜʨʘ 
ʃʫʢʘʰʝʥʢʦ, ʧʨʝʟʠʜʝʥʪʘ ɹʝʣʦʨʫʩʩʠʠ. ɼʘʣʝʝ ʭʦʪʝʣʦʩʴ ʙʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ: çʇʨʦ-
ʢʫʨʘʪʫʨʘ ʐʚʝʡʮʘʨʠʠ ʧʦʜʦʟʨʝʚʘʝʪ ʛʣʘʚʫ ʎʝʥʪʨʦʙʘʥʢʘ ʃʠʚʘʥʘ ʚ ʭʠʱʝʥʠʠ 300 ʤʣʥ ʜʦʣʣʘʨʦʚè[4]. ʊʘʢ, 
ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʣʝʢʩʝʤʦʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʥʝ ʛʣʘʚʘ ʢʘ-
ʢʦʡ-ʣʠʙʦ ʩʪʨʘʥʳ, ʘ ʛʣʘʚʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʦ ʩʦʮʠʘʣʴʥʦʤʫ ʩʪʘʪʫʩʫ, ʯʝʤ ʛʣʘʚʘ ʚ ʟʥʘ-
ʯʝʥʠʠ çʧʨʝʟʠʜʝʥʪè: ʙʦʣʝʝ ʩʥʠʞʝʥʥʘʷ ʩʝʤʘʥʪʠʢʘ. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʜʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ: çʉʝʛʦ-
ʜʥʷ, 23 ʜʝʢʘʙʨʷ, ʧʨʦʭʦʜʠʪ ɹʦʣʴʰʘʷ ʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʷ ɺʣʘʜʠʤʠʨʘ ʇʫʪʠʥʘ ʚ ʄʦʩʢʚʝ. ɻʣʘʚʘ ʛʦʩʫʜʘʨ-
ʩʪʚʘ ʧʦʜ ʢʦʥʝʮ ʛʦʜʘ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩʳ ʞʫʨʥʘʣʠʩʪʦʚ ʩʦ ʚʩʝʡ ʩʪʨʘʥʳè[4]. ɿʜʝʩʴ ʷʟʳʢʦʚʘʷ ʝʜʠʥʠʮʘ 
çʛʣʘʚʘè, ʥʘʦʙʦʨʦʪ, ʫʧʦʪʨʝʙʣʝʥʘ ʚ ʟʥʘʯʝʥʠʠ çʧʨʝʟʠʜʝʥʪè, çʛʣʘʚʘ ʩʪʨʘʥʳè, çʛʣʘʚʘ ʛʦʩʫʜʘʨʩʪʚʘè (ʪʘʢʦʝ 
ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ çʉʣʦʚʘʨʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘè ʉ. ʀ. ʆʞʝʛʦʚʘ). ʉʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ ʚʳʛʣʷʜʠʪ 
ʪʘʢ: çɻʣʘʚʘ ʉʦʶʟʘ ʄʄɸ ʈʦʩʩʠʠ ʈʘʜʤʠʨ ɻʘʙʜʫʣʣʠʥ ʟʘʷʚʠʣ, ʯʪʦ UFC ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʧʦʝʜʠʥʦʢ-
ʨʝʚʘʥʰ ʇʝʪʨʘ ʗʥʘ ʠ ɸʣʜʞʘʤʝʡʥʘ ʉʪʝʨʣʠʥʛʘ ʚ ɽʢʘʪʝʨʠʥʙʫʨʛʝè [6]. ɿʜʝʩʴ ʞʝ ʣʝʢʩʝʤʘ çʛʣʘʚʘè ʫʧʦʪʨʝʙ-
ʣʝʥʘ ʥʝ ʚ ʧʦʣʠʪʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ. ʈʘʥʝʝ ʤʳ ʪʘʢʞʝ ʚʩʪʨʝʯʘʣʠ ʢʦʥʪʝʢʩʪʳ ʩ ʥʝʧʦʣʠʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ, 
ʦʜʥʘʢʦ ʚ ʵʪʦʤ ʧʨʝʜʣʦʞʝʥʠʠ ʥʘʙʣʶʜʘʝʤ ʩʧʦʨʪʠʚʥʫʶ ʩʬʝʨʫ, ʯʝʛʦ ʥʝ ʧʨʦʩʣʝʞʠʚʘʣʦʩʴ ʨʘʥʝʝ ʚ ʥʘʰʝʡ 
ʨʘʙʦʪʝ. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ, ʩʣʦʚʦ çʛʣʘʚʘè ʦʙʦʟʥʘʯʘʝʪ ʛʣʘʚʥʦʛʦ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 
ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘʯʘʣʴʥʠʢʘ. ʉʣʝʜʫʶʱʠʡ ʢʦʥʪʝʢʩʪ ʚʳʛʣʷʜʠʪ ʪʘʢ: çɻʣʘʚʘ ʉʅɹʆ ʋʢʨʘʠʥʳ ʥʝ ʚʠʜʠʪ ʫʛʨʦʟ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳè[5]. ʉʅɹʆ ī ʉʦʚʝʪ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʙʦʨʦʥʳ ʋʢʨʘʠʥʳ. ʂʦʥʝʯʥʦ, ʢʘʢ 
ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʚ ʉʅɹʆ ʝʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʴ. ɺ ʜʘʥʥʦʤ ʧʨʝʜʣʦʞʝʥʠʠ ʠʤʝʥʥʦ ʣʝʢʩʝʤʦʡ 
çʛʣʘʚʘè ʦʙʦʟʥʘʯʝʥ ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʋʢʨʘʠʥʝ. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ-
ʣʠʪʠʯʝʩʢʘʷ ʦʢʨʘʩʢʘ, ʪʘʢ ʢʘʢ ʥʘʮʠʦʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʠʤʝʥʥʦ ʧʦʣʠʪʠʯʝʩʢʦʡ 
ʩʬʝʨʦʡ. ʆʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤ ʚ ʥʘʰʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʚʳʩʢʘʟʳʚʘʥʠʝ ʅʘʦʪʦ ʋʝʷʤʘ[5]: çɻʣʘʚʘ ʩʦʶʟʘ ʚʨʘ-
ʯʝʡ ʗʧʦʥʠʠ ʅʘʦʪʦ ʋʝʷʤʘ ʟʘʷʚʠʣ, ʯʪʦ ʤʘʩʩʦʚʦʝ ʩʢʦʧʣʝʥʠʝ ʩʧʦʨʪʩʤʝʥʦʚ ʩʦ ʚʩʝʛʦ ʤʠʨʘ (ʙʦʣʝʝ 200 ʩʪʨʘʥ) 
ʥʘ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨʘʭ ʚ ʊʦʢʠʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʛʦ ʰʪʘʤʤʘ ʢʦʨʦʥʘʚʠʨʫʩʘè. ʊʘʢ, 
ʤʳ ʚʳʷʚʠʣʠ ʝʱʝ ʦʜʥʫ ʩʬʝʨʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʢʩʝʤʳ çʛʣʘʚʘè ī ʤʝʜʠʮʠʥʩʢʫʶ. ɿʜʝʩʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 
ʩʝʤʘʥʪʠʢʘ çʛʣʘʚʘ ʩʦʶʟʘè, çʛʣʘʚʥʳʡ ʚ ʩʦʶʟʝ ʚʨʘʯʝʡ ʗʧʦʥʠʠè, çʯʝʣʦʚʝʢ, ʟʘʥʠʤʘʶʱʠʡ ʛʣʘʚʥʦʝ ʤʝʩʪʦ ʚ 
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ʩʦʶʟʝ ʚʨʘʯʝʡ ʗʧʦʥʠʠè, çʛʣʘʚʥʦʝ ʣʠʮʦ ʩʦʶʟʘ ʚʨʘʯʝʡ ʗʧʦʥʠʠè. ʀʥʪʝʨʝʩʥʦ ʪʘʢʞʝ ʠ ʩʣʝʜʫʶʱʝʝ ʧʨʝʜʣʦ-
ʞʝʥʠʝ: çɸʥʢʘʨʘ ʥʘʜʝʝʪʩʷ, ʯʪʦ ʧʦʩʣʝ ʢʦʥʪʘʢʪʘ ʧʨʝʟʠʜʝʥʪʦʚ ʈʦʩʩʠʠ ʠ ʉʐɸ ɺʣʘʜʠʤʠʨʘ ʇʫʪʠʥʘ ʠ ɼʞʦ 
ɹʘʡʜʝʥʘ ʠ ʚʩʪʨʝʯ ʈʦʩʩʠʠ ʠ ʅɸʊʆ ʩʠʪʫʘʮʠʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ ʥʦʨʤʘʣʠʟʫʝʪʩʷ, ʟʘʷʚʠʣ ʛʣʘʚʘ 
ʄʀɼ ʊʫʨʮʠʠ ʄʝʚʣʶʪ ʏʘʚʫʰʦʛʣʫ ʚ ʠʥʪʝʨʚʴʶ 24 TVè[6]. ʄʳ ʦʧʷʪʴ ʚʳʷʚʠʣʠ ʧʦʣʠʪʠʯʝʩʢʫʶ ʦʢʨʘʩʢʫ ʧʨʝʜ-
ʣʦʞʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʣʦʚʦ çʛʣʘʚʘè. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʶʪ ʠʤʝʥʘ ʠ ʬʘʤʠʣʠʠ ʧʨʝʟʠʜʝʥʪʦʚ 
ʨʘʟʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʥʘʟʚʘʥʠʝ ʩʪʨʘʥʳ (ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʯʠʤʠ ʣʝʢʩʝʤʘʤʠ), ʘ ʪʘʢʞʝ ʘʙʙʨʝʚʠʘʪʫʨʳ ʄʀɼ ʠ 
ʅɸʊʆ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʚʦʝʥʥʦʡ ʩʬʝʨʘʤʠ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ 
ʧʦʣʠʪʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ, ʧʦʜ ʣʝʢʩʝʤʦʡ çʛʣʘʚʘè ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʥʝ ʧʨʝʟʠʜʝʥʪ, ʯʪʦ ʙʳ-
ʣʦ ʙʳ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʪʘʢʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ. ɿʜʝʩʴ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʷʟʳʢʦʚʦʡ ʝʜʠʥʠʮʝʡ ʙʳʣ ʥʘʟʚʘʥ ʯʝ-
ʣʦʚʝʢ, ʟʘʥʠʤʘʶʱʠʡ ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʜʦʣʞʥʦʩʪʴ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ (ʄʀɼ). 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʡ ʦʪʨʳʚʦʢ: çʈʦʩʩʠʡʩʢʘʷ ʢʦʤʧʘʥʠʷ "ɻʘʟʧʨʦʤ" ʥʝ ʥʘʨʫʰʘʣʘ ʩʚʦʠ ʦʙʷʟʘʪʝʣʴ-
ʩʪʚʘ ʧʦ ʧʦʩʪʘʚʢʘʤ ʛʘʟʘ ʚ ʩʪʨʘʥʳ ɽʚʨʦʧʳ. ʆʙ ʵʪʦʤ ʟʘʷʚʠʣ ʛʣʘʚʘ ʚʝʥʛʝʨʩʢʦʛʦ ʄʀɼ ʇʝʪʝʨ ʉʠʡʷʨʪʦè[6]. 
ɿʜʝʩʴ ʤʳ ʤʦʞʝʤ ʛʦʚʦʨʠʪʴ ʦʙ ʫʧʦʪʨʝʙʣʝʥʠʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʩʣʦʚʘ ʢʘʢ ʧʦʣʠʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʵʢʦʥʦʤʠ-
ʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ. ʗʟʳʢʦʚʘʷ ʝʜʠʥʠʮʘ çʛʣʘʚʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʥʘʯʝʥʠʠ çʛʣʘʚʥʳʡè, çʯʝʣʦʚʝʢ, ʟʘʥʠʤʘʶ-
ʱʠʡ ʚʳʩʦʢʫʶ, ʛʣʘʚʥʫʶ ʜʦʣʞʥʦʩʪʴè. ʇʦʭʦʞʝʝ ʧʨʝʜʣʦʞʝʥʠʠ ʥʘʤ ʫʞʝ ʚʩʪʨʝʯʘʣʦʩʴ (ʧʨʠʤʝʨ ʩ ʛʣʘʚʦʡ ʄʀɼ 
ʊʫʨʮʠʠ). ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʭʦʞʝʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ, ʢʘʢ ʚʠʜʠʤ, ʜʦʙʘʚʠʣʘʩʴ ʝʱʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 
ʦʢʨʘʩʢʘ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʶʪ ʣʝʢʩʝʤʳ çʢʦʤʧʘʥʠʷè (ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʷʟʳʢʦʚʳʤʠ ʝʜʠʥʠ-
ʮʘʤʠ), çʛʘʟè. ʍʦʪʝʣʦʩʴ ʙʳ ʧʨʦʢʦʤʤʝʥʪʠʨʦʚʘʪʴ ʪʘʢʦʡ ʦʪʨʳʚʦʢ: çɻʣʘʚʘ ʄʀɼ ʈʌ ʉʝʨʛʝʡ ʃʘʚʨʦʚ ʟʘʷʚʠʣ 
31 ʜʝʢʘʙʨʷ, ʯʪʦ ʩʪʨʘʥʳ ī ʯʣʝʥʳ ʅɸʊʆ ʧʣʘʥʦʤʝʨʥʦ ʧʨʝʚʨʘʱʘʶʪ ʋʢʨʘʠʥʫ ʚ ʚʦʝʥʥʳʡ ʧʣʘʮʜʘʨʤ ʧʨʦʪʠʚ 
ʈʌ[6]. ʇʨʝʜʣʦʞʝʥʠʝ ʧʦʭʦʞʝ ʥʘ ʧʨʝʜʳʜʫʱʝʝ, ʦʜʥʘʢʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʢʨʘʩʢʘ ʟʜʝʩʴ ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘ ʧʦ-
ʣʠʪʠʯʝʩʢʫʶ ʩʬʝʨʫ ʫʢʘʟʳʚʘʶʪ ʷʟʳʢʦʚʳʝ ʝʜʠʥʠʮʳ çʄʀɼ ʈʌè, çʅɸʊʆè, ʥʘʟʚʘʥʠʝ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʬʘ-
ʤʠʣʠʷ ʧʦʣʠʪʠʢʘ. ʃʝʢʩʝʤʘ çʅɸʊʆè ʪʘʢʞʝ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʠ ʦ ʚʦʝʥʥʦʡ ʩʬʝʨʝ. ʅʝ ʤʝʥʝʝ ʠʥʪʝ-
ʨʝʩʥʳʡ ʧʨʠʤʝʨ: çɻʣʘʚʘ ʚʝʜʫʱʝʡ ʬʨʘʢʮʠʠ ɽʚʨʦʧʘʨʣʘʤʝʥʪʘ ʄʘʥʬʨʝʜ ɺʝʙʝʨ ʩʯʠʪʘʝʪ, ʯʪʦ "ɽʉ ʥʘ ʧʝʨʝ-
ʛʦʚʦʨʘʭ ʦ ʙʫʜʫʱʝʡ ʘʨʭʠʪʝʢʪʫʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ɽʚʨʦʧʝ ʜʦʣʞʝʥ ʩʠʜʝʪʴ ʟʘ ʩʪʦʣʦʤ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ 
ʦʩʥʦʚʥʳʭ ʩʪʦʨʦʥ"è[6]. ɿʜʝʩʴ ʞʝ ʨʝʯʴ ʠʜʝʪ ʦ ʯʝʣʦʚʝʢʝ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʜʦʣʞʥʦʩʪʴ. 
ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʘʣʠʟʠʨʫʝʤʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʪʘʢʞʝ ʠʤʝʝʪ ʧʦʣʠʪʠʯʝʩʢʫʶ ʦʢʨʘʩʢʫ, ʥʘ ʯʪʦ ʫʢʘ-
ʟʳʚʘʶʪ ʣʝʢʩʝʤʳ çʬʨʘʢʮʠʷè, çɽʚʨʦʧʘʨʣʘʤʝʥʪè, çɽʉè, çɽʚʨʦʧʘè. ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʡ ʧʨʠ-
ʤʝʨ: çɻʣʘʚʘ ʄʠʥʦʙʦʨʦʥʳ ʧʦʟʜʨʘʚʠʣ ʩ ʅʦʚʳʤ ʛʦʜʦʤ ʨʦʩʩʠʡʩʢʠʭ ʚʦʝʥʥʳʭè[6]. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʣʝʢʩʝʤʘ 
çʛʣʘʚʘè ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʧʨʝʜʣʦʞʝʥʠʠ ʩ ʚʦʝʥʥʦʡ ʦʢʨʘʩʢʦʡ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʪ ʩʣʦʚʦ çʄʠʥʦʙʦʨʦʥʳè. 
ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʘʣʠʟʠʨʫʝʤʦʝ ʩʣʦʚʦ ʦʙʦʟʥʘʯʘʝʪ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʩʘʤʦʝ ʚʳʩʦʢʦʝ 
ʧʦʣʦʞʝʥʠʝ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʦʙʦʨʦʥʳ. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʝʤʘʥʪʠʢʘ çʥʘʯʘʣʴʥʠʢè, çʛʣʘʚʥʳʡ ʚ ʪʦʡ ʠʣʠ 
ʠʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠè. ʇʦʭʦʞʠʤ ʥʘ ʧʨʝʜʳʜʫʱʝʝ ʷʚʣʷʝʪʩʷ ʜʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ: çʋʭʦʜʷʱʠʡ 2021 ʛʦʜ ʙʳʣ 
ʥʝʣʝʛʢʠʤ, ʥʦ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʦʢʘʟʘʣʩʷ ʧʣʦʜʦʪʚʦʨʥʳʤ ʚ ʨʘʙʦʪʝ. ʆʙ ʵʪʦʤ ʚ ʭʦʜʝʩʚʦʝʛʦ ʥʦʚʦʛʦʜʥʝʛʦ ʧʦ-
ʟʜʨʘʚʣʝʥʠʷ ʟʘʷʚʠʣ ʛʣʘʚʘ ʄʝʜʠʘʛʨʫʧʧʳ çʇʘʪʨʠʦʪè ʅʠʢʦʣʘʡ ʉʪʦʣʷʨʯʫʢè[6]. ʄʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʝʱʝ 
ʦʜʥʫ ʩʬʝʨʫ ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʩʣʦʚʘ ï ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ, ʪʘʢ ʢʘʢ çʇʘʪʨʠʦʪè ī ʵʪʦ ʤʝʜʠ-
ʘʛʨʫʧʧʘ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʈʦʩ-
ʩʠʠ ʩʦʙʳʪʠʷʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʘʟʚʠ-
ʪʠʝ ʩʪʨʘʥʳ[7]. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʝʤʘʥʪʠʢʘ çʥʘʯʘʣʴʥʠʢè, çʛʣʘʚʥʳʡ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʦʤʧʘʥʠʠ, ʦʨʛʘʥʠʟʘ-
ʮʠʠè, çʯʝʣʦʚʝʢ, ʟʘʥʠʤʘʶʱʠʡ ʛʣʘʚʝʥʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʦʤʧʘʥʠʠ, ʦʨʛʘʥʠʟʘʮʠʠè. 
ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʩʣʝʜʫʶʱʠʡ ʢʦʥʪʝʢʩʪ: çɻʣʘʚʘ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ɼʞʦ ɹʘʡʜʝʥ ʚʦ ʚʨʝʤʷ ʪʝʣʝʬʦʥʥʳʭ 
ʧʝʨʝʛʦʚʦʨʦʚ ʩʦ ʩʚʦʠʤ ʨʦʩʩʠʡʩʢʠʤ ʢʦʣʣʝʛʦʡ ɺʣʘʜʠʤʠʨʦʤ ʇʫʪʠʥʳʤ ʟʘʪʨʦʥʫʣ ʪʝʤʫ ʚʦʟʤʦʞʥʳʭ çʤʘʩ-
ʰʪʘʙʥʳʭ ʩʘʥʢʮʠʡè. ɺ ʦʪʚʝʪ ʧʨʝʟʠʜʝʥʪ ʈʌ ʟʘʷʚʠʣ, ʯʪʦ ʵʪʦ ʙʳʣʦ ʙʳ ʢʨʫʧʥʦʡ ʦʰʠʙʢʦʡ, ʩʦʦʙʱʠʣ ʝʛʦ ʧʦ-
ʤʦʱʥʠʢ ʖʨʠʡ ʋʰʘʢʦʚè[6]. ʄʳ ʚʥʦʚʴ ʥʘʙʣʶʜʘʝʤ ʧʦʣʠʪʠʯʝʩʢʫʶ ʦʢʨʘʩʢʫ ʧʨʝʜʣʦʞʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʧʨʠ-
ʩʫʪʩʪʚʫʝʪ ʣʝʢʩʝʤʘ çʛʣʘʚʘè. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʶʪ ʪʘʢʠʝ ʷʟʳʢʦʚʳʝ ʝʜʠʥʠʮʳ, ʢʘʢ çʧʨʝʟʠʜʝʥʪè, çʩʘʥʢʮʠʠè, ʘ 
ʪʘʢʞʝ ʠʤʝʥʘ ʠ ʬʘʤʠʣʠʠ ʧʦʣʠʪʠʢʦʚ, ʥʘʟʚʘʥʠʷ ʩʪʨʘʥ. ʉʣʦʚʦ çʛʣʘʚʘè ʟʜʝʩʴ ʫʧʦʪʨʝʙʣʝʥʦ ʚ ʟʥʘʯʝʥʠʠ 
çʧʨʝʟʠʜʝʥʪè, çʛʣʘʚʥʳʡè (ʧʨʠʯʝʤ ʛʣʘʚʥʳʡ ʥʝ ʢʦʤʧʘʥʠʠ, ʘ ʚʩʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ 
ʚʳʩʦʢʠʡ ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ). ʈʘʩʩʤʦʪʨʠʤ ʝʱʝ ʦʜʥʦ ʧʨʝʜʣʦʞʝʥʠʝ: çʇʦʣʫʯʝʥʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʛʨʘʞʜʘʥ-
ʩʪʚʘ ʜʣʷ ʞʠʪʝʣʝʡ ʙʳʚʰʠʭ ʨʝʩʧʫʙʣʠʢ ʉʉʉʈ ʩʪʘʥʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʩʦʢʨʘʪʠʪʩʷ ʠ 
ʩʨʦʢ ʧʨʦʮʝʜʫʨʳ ʩ ʦʜʥʦʛʦ ʛʦʜʘ ʜʦ ʪʨʝʭ ʤʝʩʷʮʝʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʢʦʥʦʧʨʦʝʢʪ ʧʨʝʜʣʦʞʠʣ ʛʣʘʚʘ ʛʦʩʫ-
ʜʘʨʩʪʚʘ ɺʣʘʜʠʤʠʨ ʇʫʪʠʥè[6]. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʧʨʝʜʣʦʞʝʥʠʠ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ, ʤʦʞʥʦ ʟʘʤʝ-
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ʪʠʪʴ ʪʦ, ʯʪʦ ʘʥʘʣʠʟʠʨʫʝʤʦʝ ʩʣʦʚʦ ʙʳʣʦ ʫʧʦʪʨʝʙʣʝʥʦ ʚ ʧʦʣʠʪʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʷʟʳʢʦʚʘʷ ʝʜʠʥʠʮʘ çʛʦʩʫʜʘʨʩʪʚʦè ʠ ʬʘʤʠʣʠʷ ʧʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʃʝʢʩʝʤʘ çʛʣʘ-
ʚʘè ʫʧʦʪʨʝʙʣʝʥʘ ʚ ʟʥʘʯʝʥʠʠ çʛʣʘʚʥʳʡè, çʯʝʣʦʚʝʢ, ʟʘʥʠʤʘʶʱʠʡ ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʧʦʣʦʞʝʥʠʝè, çʧʨʝʟʠ-
ʜʝʥʪè, çʧʦʣʠʪʠʢè. ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʝ ʧʨʝʜʣʦʞʝʥʠʝ: çʆʪʥʦʰʝʥʠʷ ʂʠʪʘʷ ʠ ʈʦʩʩʠʠ ʥʘʭʦʜʷʪʩʷ ʚ 
ʥʘʠʣʫʯʰʝʤ ʧʝʨʠʦʜʝ ʚ ʠʩʪʦʨʠʠ, ʩʦʦʙʱʠʣ ʧʦʩʦʣ ʂʅʈ ʚ ʄʦʩʢʚʝ ʏʞʘʥ ʍʘʥʴʭʫʵʡ. ʇʦ ʝʛʦ ʩʣʦʚʘʤ, ʪʦʣʴʢʦ 
ʦʪʥʦʰʝʥʠʷ ʩ ʈʦʩʩʠʝʡ ʧʦʟʠʮʠʦʥʠʨʫʶʪʩʷ ʚ ʂʠʪʘʝ ʢʘʢ ʫʥʠʢʘʣʴʥʳʝ ʠ ʦʩʦʙʦ ʚʘʞʥʳʝ. ɹʳʣʘ ʩʦʟʜʘʥʘ ʙʝʩʧʨʝ-
ʮʝʜʝʥʪʥʘʷ ʤʦʜʝʣʴ ʩʪʘʙʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ ʩʦʩʝʜʥʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʜʦʙʘʚʠʣ 
ʜʠʧʣʦʤʘʪ. ʉ ʟʘʷʚʣʝʥʠʷʤʠ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʜʚʫʩʪʦʨʦʥʥʠʭ ʩʚʷʟʝʡ ʩ ʈʌ ʪʘʢʞʝ ʚʳʩʪʫʧʠʣʠ ʛʣʘʚʘ ʄʀɼ 
ʂʅʈ ɺʘʥ ʀ ʠ ʢʠʪʘʡʩʢʦʝ ʦʙʦʨʦʥʥʦʝ ʚʝʜʦʤʩʪʚʦ. ʕʢʩʧʝʨʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚ ʄʦʩʢʚʝ ʠ ʇʝʢʠʥʝ ʦʩʦʟʥʘʶʪ 
ʚʘʞʥʦʩʪʴ ʤʥʦʛʦʧʦʣʷʨʥʦʛʦ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʨʷʜʢʘ, ʘ ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʙʝʟ ʚʤʝʰʘʪʝʣʴ-
ʩʪʚʘ ʚ ʜʝʣʘ ʜʨʫʛ ʜʨʫʛʘè[6]. ɼʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʠʤʝʝʪ ʧʦʣʠʪʠʯʝʩʢʫʶ ʦʢʨʘʩʢʫ, ʪʘʢ ʢʘʢ ʟʜʝʩʴ ʧʨʠʩʫʪ-
ʩʪʚʫʶʪ ʪʘʢʠʝ ʷʟʳʢʦʚʳʝ ʝʜʠʥʠʮʳ, ʢʘʢ çʧʦʩʦʣè, çʛʦʩʫʜʘʨʩʪʚʘè, çʜʠʧʣʦʤʘʪè, ʘʙʙʨʝʚʠʘʪʫʨʘ çʄʀɼè, ʘ 
ʪʘʢʞʝ ʥʘʟʚʘʥʠʷ ʩʪʨʘʥ, ʠʤʝʥʘ ʠ ʬʘʤʠʣʠʠ ʧʦʣʠʪʠʢʦʚ. ʈʘʥʝʝ ʤʳ ʫʞʝ ʚʩʪʨʝʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʚ 
çʛʣʘʚʘè ʠ çʄʀɼè ʚ ʦʜʥʦʤ ʧʨʝʜʣʦʞʝʥʠʠ. ʗʟʳʢʦʚʘʷ ʝʜʠʥʠʮʘ çʛʣʘʚʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʥʘʯʝʥʠʠ çʛʣʘʚ-
ʥʳʡè, çʯʝʣʦʚʝʢ, ʟʘʥʠʤʘʶʱʠʡ ʚʳʩʦʢʫʶ, ʛʣʘʚʥʫʶ ʜʦʣʞʥʦʩʪʴè, çʯʝʣʦʚʝʢ, ʟʘʥʠʤʘʶʱʠʡ ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ 
ʜʦʣʞʥʦʩʪʴè. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʘʢʦʡ ʢʦʥʪʝʢʩʪ: çɻʣʘʚʘ ʇʝʥʪʘʛʦʥʘ ʜʘʣ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 
ʯʝʨʝʟ ʥʝʜʝʣʶ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ COVIDè[8]. ɿʜʝʩʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦʣʠʪʠʯʝʩʢʘʷ ʦʢʨʘʩʢʘ. ʅʘ ʵʪʦ ʫʢʘʟʳ-
ʚʘʝʪ ʣʝʢʩʝʤʘ çʇʝʥʪʘʛʦʥè (ʰʪʘʙ-ʢʚʘʨʪʠʨʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʉʐɸ). ʃʝʢʩʝʤʘ ʫʧʦʪʨʝʙʣʝʥʘ ʚ ʟʥʘʯʝ-
ʥʠʠ çʛʣʘʚʥʳʡ ʚ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠè, çʯʝʣʦʚʝʢ, ʠʤʝʶʱʠʡ ʙʦʣʝʝ ʨʘʩʰʠʨʝʥʥʳʝ ʧʦʣʥʦʤʦʯʠʷè. ʅʝʣʴʟʷ 
ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʜʝʩʴ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʤʝʜʠʮʠʥʩʢʘʷ ʩʬʝʨʘ, ʪʘʢ ʢʘʢ ʚ ʧʨʝʜʣʦʞʝʥʠʝ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ 
ʷʟʳʢʦʚʫʶ ʝʜʠʥʠʮʫ çCOVIDè. 

ʂʘʢ ʦʪʤʝʯʘʣ ɺ. ɺ. ɺʠʥʦʛʨʘʜʦʚ, ʚʩʷ ʢʘʨʪʠʥʘ ʠʟʤʝʥʝʥʠʡ ʟʥʘʯʝʥʠʡ ʠ ʦʪʪʝʥʢʦʚ ʟʥʘʯʝʥʠʡ ʩʣʦʚʘ ʤʦʞʝʪ 
ʙʳʪʴ ʚʦʩʩʦʟʜʘʥʘ ʪʦʣʴʢʦ ʧʨʠ ʧʦʣʥʦʤ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʠʩʪʦʨʠʯʝʩʢʠ ʩʤʝʥʷʶʱʠʭʩʷ ʠʣʠ ʠʟʤʝʥʷʶʱʠʭʩʷ 
ʩʠʩʪʝʤ ʷʟʳʢʘ. ʕʪʠʤʦʣʦʛʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʧʦ ʚʳʨʘʞʝʥʠʶ ɾ. ɺʘʥʜʨʠʝʩʘ, çʧʦʩʣʫʞʥʳʝ ʩʧʠʩʢʠ ʩʣʦʚ, ʚʳ-
ʷʩʥʷʷ, ʦʪʢʫʜʘ ʢʘʞʜʦʝ ʠʟ ʥʠʭ ʧʨʠʰʣʦ ʚ ʜʘʥʥʳʡ ʷʟʳʢ, ʢʘʢ ʦʥʦ ʦʙʨʘʟʦʚʘʣʦʩʴ ʠ ʯʝʨʝʟ ʢʘʢʠʝ ʠʟʤʝʥʝʥʠʷ 
ʧʨʦʰʣʦè [9].  ʄʳ ʞʝ ʠʟʫʯʠʣʠ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʢʩʝʤʳ çʛʣʘʚʘè, ʢʦʪʦʨʳʝ ʠʟʣʦʞʝʥʳ ʚ çʊʦʣʢʦʚʦʤ ʩʣʦʚʘʨʝ 
ʨʫʩʩʢʦʛʦ ʷʟʳʢʘè ʉ. ʀ. ʆʞʝʛʦʚʘ ʠ ʚ çʊʦʣʢʦʚʦʤ ʩʣʦʚʘʨʝ ʞʠʚʦʛʦ ʚʝʣʠʢʦʨʫʩʩʢʦʛʦ ʷʟʳʢʘè ɺ. ʀ. ɼʘʣʷ, ʘ ʪʘʢ-
ʞʝ ʩʨʘʚʥʠʣʠ ʠ ʧʨʦʩʣʝʜʠʣʠ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷʭ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʷʟʳʢʦʚʦʡ 
ʝʜʠʥʠʮʳ. ʀʟʫʯʠʣʠ, ʚ ʢʘʢʦʤ ʢʦʥʪʝʢʩʪʝ ʩʣʦʚʦ çʛʣʘʚʘè ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʣʝʢʩʝʤʘ çʛʣʘʚʘè ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʬʨʘʛʤʝʥʪʦʤ ʘʢʪʫ-
ʘʣʴʥʦʛʦ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʦʙʨʘʟʦʚ. 
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ǤǡǯǭǮǤǨǰǩǟǾ ǫǭǣǤǪǻ ǮǯǟǩǱǧǩǧ ǦǟǸǧǱǺ 
Ǫǧǵ ǰ ǮǰǧǴǧǶǤǰǩǧǫǧ ǯǟǰǰǱǯǭǨǰǱǡǟǫǧ ǡ 
ǫǤǥǣǲǬǟǯǭǣǬǭǫ ǮǲǠǪǧǶǬǭǫ ǮǯǟǡǤ 

ǟȊȇȔǿȌȍȁǿ Ǵǿȁǿ ǫȒȐǿȄȁȌǿ 
ʉʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʶʩʪʠʮʠʠ  
(ʈʦʩʩʠʡʩʢʘʷ ʇʨʘʚʦʚʘʷ ɸʢʘʜʝʤʠʷ ʄʠʥʶʩʪʘ ʈʦʩʩʠʠ)è 

 

ɹʦʦʧʫʙʯʡʸ: ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʩʫʙʲʝʢʪʘʤʠ ʧʨʝʩʪʫʧʣʝʥʠʡ ʚʳʩʪʫʧʘʶʪ ʣʠʮʘ ʩ ʧʩʠ-
ʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ. ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʫ ʦʙʚʠʥʠʪʝʣʴʥʦʡ ʩʪʦʨʦʥʳ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʚ ʚʦ-
ʧʨʦʩʝ ʧʨʠʟʥʘʥʠʷ ʵʪʠʭ ʣʠʮ ʚʤʝʥʷʝʤʳʤʠ, ʜʝʝʩʧʦʩʦʙʥʳʤʠ, ʪ. ɽ. ʦʪʚʝʯʘʶʱʠʤʠ ʟʘ ʩʚʦʠ ʧʦʩʪʫʧʢʠ ʠ ʜʝʷʥʠʷ. 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʟʫʯʘʝʪʩʷ ʚʦʧʨʦʩ ʨʘʩʩʤʦʪʨʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʳʭ ʥʦʨʤ ʩʢʚʦʟʴ ʧʨʠʟʤʫ ʨʝʛʠʦ-
ʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʘʱʠʪʫ ʪʘʢʠʭ ʣʠʮ.   
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɼʠʩʢʨʠʤʠʥʘʮʠʷ, ʧʩʠʭʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʤʷʛʢʦʝ ʧʨʘʚʦ. 
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ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʘʨʘʥʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʬʘʢʪʠʯʝʩʢʦʝ ʨʘʚʝʥʩʪʚʦ, ʫʧʦʤʠʥʘʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ʧʦʟʠʪʠʚʥʘʷ ʜʠʩʢʨʠʤʠʥʘʮʠʷ ʠʣʠ ʢʦʤʧʝʥʩʘʮʠʦʥ-
ʥʳʡ ʬʘʚʦʨʠʪʠʟʤ. ʇʦʟʠʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚʦ ʚʨʝʤʝʥʥʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʧʨʠʚʠʣʝʛʠʡ ʣʠʮʘʤ 
ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʩ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ, ʩ ʢʦʪʦʨʳʤ ʩʪʘʣʢʠʚʘ-
ʶʪʩʷ ʵʪʠ ʣʠʮʘ ʠʟ-ʟʘ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ - ʜʠʘʛʥʦʟʘ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ.  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ ʟʘʱʠʪʘ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʝʷʪʝʣʴ-
ʥʦʩʪʴʶ ʉʦʚʝʪʘ ɽʚʨʦʧʳ ʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʫʜʘ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ (ɽʉʇʏ). ʕʪʘ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠ-
ʟʘʮʠʷ ʧʨʠʥʷʣʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʨʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʧʦ ʟʘʱʠʪʝ ʣʠʮ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ 
ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ.  

ʉʨʝʜʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʧʨʠʥʷʪʳʭ ʉʦʚʝʪʦʤ ɽʚʨʦʧʳ ʧʦ ʦʙʩʫʞʜʘʝʤʦʤʫ ʚʦʧʨʦʩʫ: 
çʂʦʥʚʝʥʮʠʷ ʦ ʟʘʱʠʪʝ ʧʨʘʚ ʠ ʜʦʩʪʦʠʥʩʪʚʘ ʯʝʣʦʚʝʢʘ ʚ ʩʚʷʟʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʩʪʠʞʝʥʠʡ ʙʠʦʣʦʛʠʠ ʠ ʤʝ-
ʜʠʮʠʥʳè, çʂʦʥʚʝʥʮʠʷ ʦ ʧʨʘʚʘʭ ʯʝʣʦʚʝʢʘ ʠ ʙʠʦʤʝʜʠʮʠʥʝè ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ [1]. ɺ ʩʪʘʪʴʝ 7 
ʵʪʦʡ ʂʦʥʚʝʥʮʠʠ, ʟʘʱʠʪʘ ʣʠʮ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʠʟʥʘʥʠʷ ʚʦʟ-
ʤʦʞʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʣʝʯʝʥʠʝ ʵʪʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʙʝʟ ʩʦʛʣʘʩʠʷ 
ʧʘʮʠʝʥʪʘ, ʝʩʣʠ ʦʪʩʫʪʩʪʚʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩʦʟʜʘʝʪ ʨʠʩʢ ʩʝʨʴʝʟʥʦʛʦ ʚʨʝʜʘ ʠʭ ʟʜʦʨʦʚʴʶ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 
ʟʘʱʠʪʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʟʘʢʦʥʦʤ, ʚʢʣʶʯʘʷ ʧʨʦʮʝʜʫʨʳ ʥʘʜʟʦʨʘ, ʢʦʥʪʨʦʣʷ ʠ ʦʙʞʘʣʦʚʘʥʠʷ. 



76 ǪȒȖȗǿȞ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉǿȞ ȏǿȀȍȑǿ 0.00 
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ɼʘʯʘ ʩʦʛʣʘʩʠʷ ʥʘ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʩʚʷʟʠ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦ-
ʠʟʚʝʜʝʥʘ ʟʘʢʦʥʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʨʛʘʥʦʤ ʚʣʘʩʪʠ ʠʣʠ ʜʨʫʛʠʤ ʣʠʮʦʤ ʠʣʠ ʦʨʛʘʥʦʤ, 
ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʟʘʢʦʥʦʤ (ʩʪ. 6). ʏʪʦ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ, ʂʦʥʚʝʥʮʠʷ ʫʢʘʟʳʚʘʝʪ 
ʚ ʩʚʦʠʭ ʧʦʣʦʞʝʥʠʷʭ ʥʘ ʧʨʠʥʮʠʧ ʧʨʠʤʘʪʘ ʯʝʣʦʚʝʢʘ (ʩʪ. 2) ʠ ʥʘ ʧʨʠʥʮʠʧ ʨʘʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʤʝʜʠʮʠʥʩʢʦʤʫ 
ʦʙʩʣʫʞʠʚʘʥʠʶ (ʩʪ. 3), ʚ ʩʚʝʪʝ ʢʦʪʦʨʦʛʦ ʠʥʪʝʨʝʩʳ ʠ ʙʣʘʛʦʧʦʣʫʯʠʝ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ ʧʨʝʦʙʣʘʜʘʶʪ 
ʥʘʜ ʠʥʪʝʨʝʩʘʤʠ ʦʙʱʝʩʪʚʘ, ʠ ʜʦʩʪʫʧ ʢ ʤʝʜʠʮʠʥʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ ʜʦʣʞʝʥ 
ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʚʩʝʤ ʛʨʘʞʜʘʥʘʤ ʥʘ ʩʧʨʘʚʝʜʣʠʚʦʡ ʦʩʥʦʚʝ. 

ʀʟ ʘʢʪʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʠʣʳ, ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʈʝʢʦʤʝʥʜʘʮʠʷ ʇʘʨʣʘ-
ʤʝʥʪʩʢʦʡ ɸʩʩʘʤʙʣʝʠ 1235 (1994) ʦ ʧʩʠʭʠʘʪʨʠʠ ʠ ʧʨʘʚʘʭ ʯʝʣʦʚʝʢʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʚʩʝʤ ʛʦʩʫ-
ʜʘʨʩʪʚʘʤ ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʠʥʷʪʴ ʧʨʘʚʦʚʳʝ ʤʝʨʳ, ʛʘʨʘʥʪʠʨʫʶʱʠʝ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚ ʯʝʣʦ-
ʚʝʢʘ, ʩʪʨʘʜʘʶʱʝʛʦ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ [2]. ʂʨʦʤʝ ʪʦʛʦ, ʈʝʢʦʤʝʥʜʘʮʠʷ ˉ1994 çʆ ʧʨʠʥʮʠʧʘʭ, 
ʢʘʩʘʶʱʠʭʩʷ ʧʨʘʚʦʚʦʡ ʟʘʱʠʪʳ ʥʝʜʝʝʩʧʦʩʦʙʥʳʭ ʚʟʨʦʩʣʳʭè ʚ ʧ. 25 ʜʦʧʫʩʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʚʝʨʛʘʪʴ 
ʚʟʨʦʩʣʦʛʦ ʙʝʟ ʝʛʦ ʩʦʛʣʘʩʠʷ ʣʝʯʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʝʩʣʠ ʵʪʦ ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʩʝʨʴʝʟʥʳʡ 
ʚʨʝʜ ʝʛʦ ʟʜʦʨʦʚʴʶ [3]. ɹʦʣʝʝ ʪʦʛʦ, ʠʥʪʝʨʝʩʥʳʝ ʶʨʠʜʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʳ ʚ ʈʝʢʦʤʝʥʜʘʮʠʠ ˉ2004 
çʆ ʟʘʱʠʪʝ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʠ ʜʦʩʪʦʠʥʩʪʚʘ ʣʠʮ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠè, ʚ ʩʪ. 4 ʢʦʪʦʨʦʛʦ ʛʦʚʦ-
ʨʠʪʩʷ, ʯʪʦ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʘʚ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʣʠʮ ʩ ʧʨʦʙʣʝʤʘʤʠ ʧʩʠʭʠʯʝʩʢʦʛʦ 
ʟʜʦʨʦʚʴʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʂʦʥʚʝʥʮʠʠ çʆ ʟʘʱʠʪʝ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʠ ʦʩʥʦʚʥʳʭ ʩʚʦʙʦʜè ʠ ʥʝ 
ʜʦʣʞʥʳ ʦʩʥʦʚʳʚʘʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʪʦʤ ʬʘʢʪʝ, ʯʪʦ ʫ ʯʝʣʦʚʝʢʘ ʧʨʦʙʣʝʤʳ ʩ ʧʩʠʭʠʯʝʩʢʠʤ ʟʜʦʨʦ-
ʚʴʝʤ [4]. ʇʦʵʪʦʤʫ ʧʨʦʩʪʦʝ ñʥʘʣʠʯʠʝò ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ 
ʦʛʨʘʥʠʯʝʥʠʷ ʛʨʘʞʜʘʥʩʢʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʘʚ. 

ɻʦʩʫʜʘʨʩʪʚʘʤ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʩʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʪʨʝʙ-
ʥʦʩʪʷʭ ʯʝʣʦʚʝʢʘ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠʣʠ ʫʩʣʫʛʘʭ ʚ ʬʦʨʤʘʪʝ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʥʷʪʝʥ 
ʯʝʣʦʚʝʢʫ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʈʝʢʦʤʝʥʜʘʮʠʷ ʂʦʤʠʪʝʪʘ ʤʠʥʠʩʪʨʦʚ çʆʙ ʫʯʘʩʪʠʠ ʠʥʚʘʣʠʜʦʚ 
ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠè ʧʦʩʪʫʣʠʨʫʝʪ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʳʭ ʧʨʘʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʜʦʩʪʫ-
ʧʘ ʢ ʪʦʚʘʨʘʤ ʠ ʫʩʣʫʛʘʤ, ʦʪʩʫʪʩʪʚʠʝ ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʚʦʝʡ ʜʝʝʩʧʦʩʦʙʥʦʩʪʠ, ʫʯʘʩʪʠʷ 
ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʜʝʣʘʭ, ʠ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʦʩʪʫʧ ʢ ʧʨʘʚʫ ʛʦ-
ʣʦʩʘ ʥʘ ʪʝʭ ʞʝ ʧʨʠʥʮʠʧʘʭ, ʯʪʦ ʠ ʫ ʜʨʫʛʠʭ ʣʠʮ [5]. 

ɺʪʦʨʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʠʛʨʘʶʱʝʡ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ɽʚʨʦʧʝ, ʷʚʣʷʝʪʩʷ ɽʚʨʦʧʝʡʩʢʠʡ 
ʩʦʶʟ, ʢʦʪʦʨʳʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʣʛʫʶ ʠ ʙʦʛʘʪʫʶ ʠʩʪʦʨʠʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʧʨʘʚ ʧʘʮʠʝʥʪʘ, ʦʪ-
ʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʫʜʝʣʠʣ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʣʠʮʘʤ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ. ɺʦʟʣʦʞʝʥʠʝ ʟʘ-
ʜʘʯ ʥʘ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘ ʫʨʦʚʥʝ ʜʦʛʦʚʦʨʦʚ ʙʳʣʦ ʩʜʝʣʘʥʦ ʪʦʣʴʢʦ ʚ 2007 ʛʦʜʫ ʚ ɼʦʛʦʚʦ-
ʨʝ çʆ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘè ʚ ʩʪʘʪʴʝ 168: çɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʯʝʣʦ-
ʚʝʢʘ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʚʩʝʡ ʧʦʣʠʪʠʢʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʦʶʟʘ 
[6]. ɼʝʡʩʪʚʠʷ ʉʦʶʟʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʜʦʧʦʣʥʷʪʴ ʥʘʮʠʦʥʘʣʴʥʫʶ ʧʦʣʠʪʠʢʫ, ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 
ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 
ʠ ʙʦʣʝʟʥʝʡ ʠ ʫʩʪʨʘʥʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷè. ɿʘʱʠʪʘ 
ʧʨʘʚ ʠʥʚʘʣʠʜʦʚ ʙʳʣʘ ʫʩʠʣʝʥʘ ʍʘʨʪʠʝʡ ʦʩʥʦʚʥʳʭ ʧʨʘʚ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʶʨʠʜʠʯʝʩʢʠ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩ ʧʨʠ-
ʥʷʪʠʝʤ ʃʠʩʩʘʙʦʥʩʢʦʛʦ ʜʦʛʦʚʦʨʘ [7]. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦ ʟʘʱʠʪʝ ʣʶʜʝʡ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩ-
ʩʪʨʦʡʩʪʚʘʤʠ ʢʘʢ ʉʦʚʝʪʘ ɽʚʨʦʧʳ, ʪʘʢ ʠ ɽʉ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʘʢʪʦʚ ʤʷʛʢʦʛʦ ʧʨʘʚʘ. ʆʥʠ ʧʦʜʯʝʨʢʠʚʘ-
ʶʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʘʚʝʥʩʪʚʦ ʪʘʢʠʭ ʣʠʮ ʧʝʨʝʜ ʟʘʢʦʥʦʤ ʠ ʩʧʨʘʚʝʜʣʠʚʳʡ ʜʦʩʪʫʧ ʢ ʛʨʘʞʜʘʥʩʢʠʤ ʠ ʧʦʣʠʪʠ-
ʯʝʩʢʠʤ ʧʨʘʚʘʤ. ʆʛʨʘʥʠʯʝʥʠʷ ʜʝʝʩʧʦʩʦʙʥʦʩʪʠ ʣʠʮ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʜʦʣʞʥʳ ʚʳʪʝʢʘʪʴ ʥʝ 
ʠʟ ʬʘʢʪʘ ʥʘʣʠʯʠʷ ʪʘʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʘ ʠʟ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʚʝʩʪʠ ʩʚʦʠ ʜʝʣʘ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʨʦʜʦʣʞʘʶʪʩʷ 
ʜʝʙʘʪʳ ʦ ʪʦʤ, ʯʝʪʢʦ ʣʠ ʧʦʣʦʞʝʥʠʷ ʝʚʨʦʧʝʡʩʢʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʣʶʜʝʡ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘ-
ʤʠ ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʩʦʮʠʘʣʴʥʫʶ ʤʦʜʝʣʴ ʠʥʚʘʣʠʜʥʦʩʪʠ. ʉʦʤʥʝʥʠʷ ʚʦʟʥʠʢʘʶʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʪʥʦʰʝʥʠʠ 
ʟʘʱʠʪʳ ɽʉʇʏ ʣʶʜʝʡ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤʠ ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʤʠ ʥʘʨʫ-
ʰʝʥʠʷʤʠ. 

ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʪʨʫʜʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʟʘʱʠʪʘ ʪʘʢʠʭ ʣʠʮ ʝʚʨʦʧʝʡʩʢʠʤʠ ʩʪʨʘʥʘʤʠ ʧʦʣʥʦʩʪʴʶ 
ʩʦʚʤʝʩʪʠʤʘ ʩ ʂʦʥʚʝʥʮʠʝʡ ʦ ʧʨʘʚʘʭ ʠʥʚʘʣʠʜʦʚ [8]. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʩʪʨʘʥʘ-
ʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʠʩʢʦʨʝʥʝʥʠʷ ʚʨʝʜʥʦʡ ʧʨʘʢʪʠʢʠ ʠ ʧʦʣʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʣʠʮ ʩ ʧʩʠʭʠʯʝ-
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ʩʢʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʦʙʱʝʩʪʚʦ. 
ɽʚʨʦʧʝʡʩʢʘʷ ʩʠʩʪʝʤʘ ʩʦʟʜʘʝʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʟʘʱʠʪʳ ʣʠʮ ʩ ʧʩʠʭʠʯʝ-

ʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʟʘʱʠʪʳ ʧʨʘʚ ʯʝʣʦʚʝʢʘ, 
ʧʦʵʪʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʘʤʝʨʠʢʘʥʩʢʦʡ, ʘʬʨʠʢʘʥʩʢʦʡ ʠ ʘʨʘʙʩʢʦʡ ʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚ-
ʣʝʥʳ ʣʠʰʴ ʢʨʘʪʢʦ. 

ʇʝʨʚʳʤ ʠʩʪʦʯʥʠʢʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚ ʠʩʪʦʨʠʠ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ɸʤʝʨʠʢʘʥ-
ʩʢʘʷ ʜʝʢʣʘʨʘʮʠʷ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ 1948 ʛʦʜʘ. ɺ ʩʪ. 16 ʛʘʨʘʥʪʠʨʫʝʪʩʷ, ʯʪʦ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ 
ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʩʦʮʠʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʟʘʱʠʪʠʪ ʝʛʦ ʦʪ ʧʦʩʣʝʜʩʪʚʠʡ ʙʝʟʨʘʙʦʪʠʮʳ, ʩʪʘʨʦʩʪʠ ʠ 
ʣʶʙʳʭ ʥʘʨʫʰʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʦ ʥʝʟʘʚʠʩʷʱʠʤ ʦʪ ʥʝʛʦ ʧʨʠʯʠʥʘʤ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʝʛʦ ʬʠʟʠʯʝʩʢʠ 
ʠʣʠ ʫʤʩʪʚʝʥʥʦ ʥʝʚʦʟʤʦʞʥʳʤ ʟʘʨʘʙʘʪʳʚʘʪʴ ʥʘ ʞʠʟʥʴ. ɽʱʝ ʦʜʥʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʟʘʩʣʫʞʠʚʘʶʱʠʤ ʚʥʠʤʘ-
ʥʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʄʝʞʘʤʝʨʠʢʘʥʩʢʘʷ ʢʦʥʚʝʥʮʠʷ 1999 ʛʦʜʘ ʦ ʣʠʢʚʠʜʘʮʠʠ 
ʚʩʝʭ ʬʦʨʤ ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʠʥʚʘʣʠʜʦʚ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʣʠʮ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʦʪʢʣʦʥʝʥʠʷ-
ʤʠ ʚ ʩʬʝʨʫ ʩʚʦʝʡ ʣʠʯʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʩʪʘʪʴʝ 1. 

ɺ ʩʪʘʪʴʝ 3 ʂʦʥʚʝʥʮʠʷ ʧʨʠʟʳʚʘʝʪ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʠʥʷʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ, ʩʦʮʠʘʣʴʥʳʝ, ʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʳʝ ʠʣʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʤʝʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʠʥʚʘʣʠ-
ʜʦʚ ʠ ʩʦʜʝʡʩʪʚʠʷ ʠʭ ʧʦʣʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚ ʦʙʱʝʩʪʚʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʘʤʝʨʠ-
ʢʘʥʩʢʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ɸʤʝʨʠʢʘʥʩʢʘʷ ʢʦʥʚʝʥʮʠʷ ʦ ʧʨʘʚʘʭ ʯʝʣʦʚʝʢʘ 1969 ʛʦ-
ʜʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʷʤʦ ʥʝ ʛʦʚʦʨʠʪʩʷ ʦ ʟʘʱʠʪʝ ʣʠʮ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ, ʘ ʣʠʰʴ ʢʨʘʪʢʦ ʫʧʦʤʠʥʘ-
ʝʪʩʷ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʩʪʘʪʴʷ 5 ʛʣʘʩʠʪ, ʯʪʦ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʫʚʘʞʝʥʠʝ ʝʛʦ ʬʠʟʠʯʝ-
ʩʢʦʡ, ʧʩʠʭʠʯʝʩʢʦʡ ʠ ʤʦʨʘʣʴʥʦʡ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʠ [9]. ʆʨʛʘʥʘʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʥʘʜʟʦʨ ʟʘ ʩʦ-
ʙʣʶʜʝʥʠʝʤ ʧʦʣʦʞʝʥʠʡ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʘʤʝʨʠʢʘʥʩʢʫʶ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ ʧʨʘʚ ʯʝʣʦʚʝʢʘ, ʷʚʣʷʶʪʩʷ ʄʝʞʘ-
ʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ ʠ ʄʝʞʘʤʝʨʠʢʘʥʩʢʠʡ ʩʫʜ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ. 

ɸʬʨʠʢʘʥʩʢʘʷ ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʩʦʟʜʘʥʘ ʚ ʦʩʥʦʚʥʦʤ ʙʣʘʛʦʜʘʨʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʬʨʠ-
ʢʘʥʩʢʦʛʦ ʩʦʶʟʘ ʠ ɸʬʨʠʢʘʥʩʢʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ ʠ ʥʘʨʦʜʦʚ, ʩʦʟʜʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ɸʬʨʠʢʘʥ-
ʩʢʦʡ ʍʘʨʪʠʠ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʠ ʥʘʨʦʜʦʚ [10]. ɺʘʞʥʝʡʰʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʟʘʱʠʪʫ ʣʠʮ ʩ 
ʧʩʠʭʠʯʝʩʢʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʇʨʦʪʦʢʦʣ 2018 ʛʦʜʘ ɸʬʨʠʢʘʥʩʢʦʡ ʍʘʨʪʠʠ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʠ ʥʘʨʦ-
ʜʦʚ ʦ ʧʨʘʚʘʭ ʠʥʚʘʣʠʜʦʚ ʚ ɸʬʨʠʢʝ, ʧʨʠʥʷʪʳʡ ʥʘ ʪʨʠʜʮʘʪʦʡ ʦʯʝʨʝʜʥʦʡ ʩʝʩʩʠʠ ɸʩʩʘʤʙʣʝʠ ɸʬʨʠʢʘʥʩʢʦʛʦ 
ʩʦʶʟʘ ʚ ɸʜʜʠʩ-ɸʙʝʙʝ 29 ʷʥʚʘʨʷ 2018 ʛʦʜʘ. ʀʟ-ʟʘ ʩʪʦʣʴ ʥʝʜʘʚʥʝʡ ʜʘʪʳ ʧʨʠʥʷʪʠʷ ʧʨʦʪʦʢʦʣʘ ʪʨʫʜʥʦ ʦʮʝ-
ʥʠʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ɸʨʘʙʩʢʘʷ ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʧʨʘʚ ʯʝʣʦʚʝʢʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʙʣʘʛʦʜʘʨʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʃʠʛʠ ʘʨʘʙʩʢʠʭ 
ɻʦʩʫʜʘʨʩʪʚ, ʢʦʪʦʨʘʷ ʧʨʠʥʷʣʘ 15 ʩʝʥʪʷʙʨʷ 1994 ʛʦʜʘ ɸʨʘʙʩʢʫʶ ʭʘʨʪʠʶ ʧʨʘʚ ʯʝʣʦʚʝʢʘ. ɺ ʩʪʘʪʴʝ 40 ʍʘʨ-
ʪʠʠ ʣʠʮʘʤ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʜʦʩʪʦʡʥʘʷ ʞʠʟʥʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʠʭ ʜʦʩʪʦʠʥ-
ʩʪʚʦ, ʧʦʚʳʰʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʜʝʡʩʪʚʠʝ ʘʢʪʠʚʥʦʤʫ ʫʯʘʩʪʠʶ ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʆʜʥʘʢʦ ʚ 
ʘʨʘʙʩʢʦʡ ʩʠʩʪʝʤʝ ʥʝʪ ʩʫʜʝʙʥʦʛʦ ʦʨʛʘʥʘ, ʢʦʪʦʨʳʡ ʛʘʨʘʥʪʠʨʦʚʘʣ ʙʳ ʩʦʙʣʶʜʝʥʠʝ ʋʩʪʘʚʘ, ʧʦʵʪʦʤʫ ʧʨʠ-
ʤʝʥʝʥʠʝ ʵʪʠʭ ʧʦʣʦʞʝʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʝʝʚʨʦʧʝʡʩʢʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʱʠʪʫ ʠʥʚʘʣʠʜʦʚ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʦʩʥʦʚʝ ʜʦʛʦʚʦʨʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʦʙʱʠʡ ʧʝ-
ʨʝʯʝʥʴ ʧʨʘʚ ʯʝʣʦʚʝʢʘ, ʠ ʩʦʛʣʘʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʟʘʱʠʪʫ ʠʥʚʘʣʠʜʦʚ ʚ ʮʝʣʦʤ. ʕʪʠ ʩʦʛʣʘʰʝʥʠʷ 
ʧʨʠʟʳʚʘʶʪ ʢ ʩʦʙʣʶʜʝʥʠʶ ʧʨʠʥʮʠʧʘ ʨʘʚʥʦʧʨʘʚʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʵʪʠʭ ʣʶʜʝʡ, ʭʦʪʷ ʠ ʙʝʟ ʨʘʟʨʘʙʦʪʢʠ ʧʝ-
ʨʝʯʥʷ ʧʨʘʚ, ʢʘʩʘʶʱʠʭʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʣʠʮ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ. ʇʦʵʪʦʤʫ ʪʨʫʜʥʦ ʩʜʝʣʘʪʴ 
ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʝʝʚʨʦʧʝʡʩʢʠʝ ʩʠʩʪʝʤʳ ʧʨʠʣʘʛʘʶʪ ʨʝʘʣʴʥʳʝ ʫʩʠʣʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ 
ʟʘʱʠʪʳ ʣʶʜʝʡ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʩʪʨʝʤʣʝʥʠʡ ʙʳʣʦ ʙʳ ʞʝʣʘʪʝʣʴ-
ʥʦ, ʯʪʦʙʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʙʳʣʠ ʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʚ ʢʘʯʝʩʪʚʝ ʠʥʠʮʠʘʪʦʨʦʚ 
ʠ ʢʦʦʨʜʠʥʘʪʦʨʦʚ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʱʠʪʦʡ ʣʶʜʝʡ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ ʫʨʦʚʥʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʠʮ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, 
ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʠʥʮʠʧʫ ʨʘʚʝʥʩʪʚʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʜʣʝ-
ʞʘʱʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʥʦʨʤʳ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʨʫʧʧʘʤʠ ʣʠʮ, ʥʫʞʜʘʶʱʠʤʠʩʷ ʚ ʦʩʦʙʦʡ ʟʘʱʠʪʝ ʠ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʧʨʘ-
ʚʘʭ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʘʚʦʚʦʡ ʟʘʱʠʪʳ ʣʠʮ ʩ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʦʪʥʦʩʠʪʝʣʴ-
ʥʦ ʥʝʜʘʚʥʦ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʟʘʱʠʪʘ ʚ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʟʘʱʠʪʳ ʧʨʘʚ ʯʝʣʦʚʝʢʘ 










































