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ʇʝʨʠʦʜʠʯʝʩʢʠʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 
ɺʳʭʦʜʠʪ 12 ʨʘʟ ʚ ʛʦʜ. 
ʋʯʨʝʜʠʪʝʣʴ ʞʫʨʥʘʣʘ: ʀʇ ʉʦʢʦʣʦʚʘ ʄ.ɺ. 
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ɼʘʪʘ ʚʳʭʦʜʘ 21.01.2019 
ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ 21.01.2019 
ʊʠʨʘʞ 900 ʵʢʟ. 
ɿʘʢʘʟ 340680. 
ʆʪʧʝʯʘʪʘʥʦ ʩ ʛʦʪʦʚʦʛʦ ʦʨʠʛʠʥʘʣ-ʤʘʢʝʪʘ. 
ʆʪʧʝʯʘʪʘʥʦ ʚ ʪʠʧʦʛʨʘʬʠʠ "ɸ-ʧʨʠʥʪ" 
620049, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʧʝʨ. ʃʦʙʘʯʝʚʩʢʦʛʦ, ʜ. 1.. 

 
ɾʫʨʥʘʣ ʠʤʝʝʪ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʘʪʴʠ ʤʦʞʥʦ ʯʠʪʘʪʴ, ʟʘʛʨʫʞʘʪʴ, ʢʦʧʠʨʦʚʘʪʴ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ, ʧʝʯʘʪʘʪʴ ʠ ʩʩʳʣʘʪʴʩʷ ʥʘ ʠʭ ʧʦʣʥʳʝ ʪʝʢʩʪʳ ʩ ʫʢʘʟʘʥʠʝʤ ʘʚʪʦʨʩʪʚʘ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʊʠʧ ʣʠʮʝʥʟʠʠ CC ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʞʫʨʥʘʣʦʤ: Attribution 4.0 International (CC BY 4.0). ɸʢʪʫʘʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʥʜʝʢʩʘʮʠʠ ʞʫʨʥʘʣʘ ʚ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ https://research-journal.org/indexing/. 

ʅʦʤʝʨ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʌʝʜʝʨʘʣʴʥʦʡ ʉʣʫʞʙʝ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ: ʇʀ ˉ ʌʉ 77 ï 51217. 
 

ʏʣʝʥʳ ʨʝʜʢʦʣʣʝʛʠʠ: 

ʌʠʣʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʈʘʩʪʷʛʘʝʚ ɸ.ɺ. ʜ-ʨ ʬʠʣʦʣ. ʥʘʫʢ, ʄʦʩʢʦʚʩʢʠʡ ɻʦʨʦʜʩʢʦʡ ʋʥʠʚʝʨʩʠʪʝʪ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ʉʣʦʞʝʥʠʢʠʥʘ ʖ.ɺ. ʜ-ʨ ʬʠʣʦʣ. ʥʘʫʢ, ʄʦʩʢʦʚʩʢʠʡ ɻʦʨʦʜʩʢʦʡ ʋʥʠʚʝʨʩʠʪʝʪ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ʐʪʨʝʢʝʨ ʅ.ʖ. ʢ.ʬʠʣʦʣ.ʥ., ʂʘʣʫʞʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦ (ʂʘʣʫʛʘ, ʈʦʩʩʠʷ);  

ɺʝʨʙʠʮʢʘʷ ʆ.ʄ. ʢ.ʬʠʣʦʣ.ʥ., ʀʨʢʫʪʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ (ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ).  

 
ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʇʘʯʫʨʠʥ ɻ.ɺ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʈ.ɽ. ɸʣʝʢʩʝʝʚʘ (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʷ);  

ʌʝʜʦʨʦʚʘ ɽ.ɸ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ.,ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʷ); 

ɻʝʨʘʩʠʤʦʚʘ ʃ.ɻ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʠʤ. ʀ.ɺ. ʊʘʥʘʥʘʝʚʘ (ɸʧʘʪʠʪʳ, ʈʦʩʩʠʷ);  

ʂʫʨʘʩʦʚ ɺ.ʉ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ); 

ʆʩʴʢʠʥ ʉ.ɺ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ).  

 
ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʂʫʣʠʢʦʚʩʢʘʷ ʀ.ʕ. ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ);  

ʉʘʡʢʠʥʘ ɽ.ɻ. ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ.ʀ. ɻʝʨʮʝʥʘ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ);  

ʃʫʢʴʷʥʦʚʘ ʄ.ʀ. ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘ (ʋʣʴʷʥʦʚʩʢ, ʈʦʩʩʠʷ);  

ʍʦʜʘʢʦʚʘ ʅ.ʇ. ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʧʨʦʬ., ʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ).  

 
ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʈʦʟʝʥʦʚʘ ʄ.ʀ. ʜ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ʀʚʢʦʚ ʅ.ʅ. ʜ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ, ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʦʙʨʘʟʦʚʘʥʠʷ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ʂʘʤʝʥʩʢʘʷ ɺ.ɻ. ʜ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ, ʢ. ʙʠʦʣ. ʥʘʫʢ, ɽʣʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘ (ɽʣʝʮ, ʈʦʩʩʠʷ).  

 
ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʐʘʤʦʣʠʥ ʄ.ɺ. ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʄɻʋ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ɻʣʝʟʝʨ ɸ.ʄ. ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʅʘʫʯʥʳʡ ʎʝʥʪʨ ʎʅʀʀʯʝʨʤʝʪ ʠʤ. ʀ.ʇ. ɹʘʨʜʠʥʘ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ʉʚʠʩʪʫʥʦʚ ʖ.ɸ. ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʧʨʦʬ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠ)̫. 

 
ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʋʤʳʚʘʢʠʥ ɺ.ʄ. ʜ-ʨ ʛʝʦʛʨ. ʥʘʫʢ, ʢ.ʪʝʭʥ.ʥ. ʧʨʦʬ., ɺʦʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʞʝʥʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ);  

ɹʨʳʣʝʚ ɺ.ɸ. ʜ-ʨ ʛʝʦʛʨ. ʥʘʫʢ, ʧʨʦʬ., ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ);  

ʆʛʫʨʝʝʚʘ ɻ.ʅ. ʜ-ʨ ʛʝʦʛʨ. ʥʘʫʢ, ʧʨʦʬ., ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ).  

 
ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ɹʫʣʘʥʳʡ ʖ.ʇ. ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʉʘʨʘʪʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ (ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ);  

ɸʥʠʢʠʥ ɺ.ɺ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɻ.ʏʝʨʥʳʰʝʚʩʢʦʛʦ (ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ);  

ɽʩʴʢʦʚ ɽ.ʂ. ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʟʘʦʯʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɹʘʣʘʰʠʭʘ, ʈʦʩʩʠʷ);  

ʐʝʫʜʞʝʥ ɸ.ʍ. ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ);  

ʃʘʨʠʦʥʦʚ ʄ.ɺ. ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ (ʉʘʨʘʪʦʚ, ʈʦʩʩʠʷ).  

mailto:editors@research-journal.org
http://www.research-journal.org/


 

 

 

ɸʨʭʠʪʝʢʪʫʨʘ:  

ʗʥʢʦʚʩʢʘʷ ʖ.ʉ. ʜ-ʨ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʨʦʬ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ).  

  
ɺʝʪʝʨʠʥʘʨʥʳʝ ʥʘʫʢʠ:  

ɸʣʠʝʚ ɸ.ʉ. ʜ-ʨ ʚʝʪʝʨʠʥʘʨ. ʥʘʫʢ, ʧʨʦʬ., ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ); 

ʊʘʪʘʨʥʠʢʦʚʘ ʅ.ɸ. ʜ-ʨ ʚʝʪʝʨʠʥʘʨ. ʥʘʫʢ, ʧʨʦʬ., ʇʝʨʤʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɼ.ʅ. ʇʨʷʥʠʰʥʠʢʦʚʘ 

(ʇʝʨʤʴ, ʈʦʩʩʠʷ).  

 
ʄʝʜʠʮʠʥʩʢʠʝ ʥʘʫʢʠ:  

ʅʠʢʦʣʴʩʢʠʡ ɺ.ʀ. ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʧʨʦʬ., ʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʇʝʥʟʘ, ʈʦʩʩʠʷ);  

ʋʨʘʢʦʚ ɸ.ʃ. ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʀʞʝʚʩʢʘʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʄʜʠʮʠʥʩʢʘʷ ɸʢʘʜʝʤʠʠʷ (ʀʞʝʚʩʢ, ʈʦʩʩʠʷ).  

 
ʀʩʪʦʨʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʄʝʝʨʦʚʠʯ ʄ.ɻ. ʜ-ʨ ʠʩʪ. ʥʘʫʢ, ʢ.ʘʨʭʠʪʝʢʪʫʨʳ, ʧʨʦʬ., ʀʨʢʫʪʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ); 

ɹʘʢʫʣʠʥ ɺ.ʀ. ʜ-ʨ ʠʩʪ. ʥʘʫʢ, ʧʨʦʬ., ɺʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʠʨʦʚ, ʈʦʩʩʠʷ);  

ɹʝʨʜʠʥʩʢʠʭ ɺ.ɸ. ʜ-ʨ ʠʩʪ. ʥʘʫʢ, ɺʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʠʨʦʚ, ʈʦʩʩʠʷ);  

ʃʸʚʦʯʢʠʥʘ ʅ.ɸ. ʢ.ʠʩʪ.ʥʘʫʢ, ʢ.ʵʢʦʥ.ʥ. ʆʤɻʋ ʠʤ. ʌ.ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦ (ʆʤʩʢ, ʈʦʩʩʠʷ).  

 
ʂʫʣʴʪʫʨʦʣʦʛʠʷ:  

ʂʫʮʝʥʢʦʚ ʇ.ɸ. ʜ-ʨ ʢʫʣʴʪʫʨʦʣʦʛʠʠ, ʢ.ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʷ, ʀʥʩʪʠʪʫʪ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ ʈɸʅ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ).  

 
ʀʩʢʫʩʩʪʚʦʚʝʜʝʥʠʝ:  

ʂʫʮʝʥʢʦʚ ʇ.ɸ. ʜ-ʨ ʢʫʣʴʪʫʨʦʣʦʛʠʠ, ʢ.ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʷ,ʀʥʩʪʠʪʫʪ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷ ʈɸʅ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ).  

 
ʌʠʣʦʩʦʬʩʢʠʝ ʥʘʫʢʠ:  

ʇʝʪʨʦʚ ʄ.ɸ. ʜ-ʨ ʬʠʣʦʩ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪʘ ʬʠʣʦʩʦʬʠʠ ʈɸʅ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ɹʝʩʩʦʥʦʚ ɸ.ɺ. ʜ-ʨ ʬʠʣʦʩ. ʥʘʫʢ, ʧʨʦʬ., ʀʥʩʪʠʪʫʪ ʬʠʣʦʩʦʬʠʠ ʠ ʧʨʘʚʘ ʉʆ ʈɸʅ (ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ);  

ʎʳʛʘʥʢʦʚ ʇ.ɸ. ʜ-ʨ ʬʠʣʦʩ. ʥʘʫʢ., ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ʃʦʡʢʦ ʆ.ʊ. ʜ-ʨ ʬʠʣʦʩ ʥʘʫʢ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʊʦʤʩʢ, ʈʦʩʩʠʷ).  

 
ʖʨʠʜʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʂʦʩʪʝʥʢʦ ʈ.ɺ. ʜ-ʨ ʶʨʠʜ. ʥʘʫʢ, ʧʨʦʬ., ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ);  

ʄʘʟʫʨʝʥʢʦ ɸ.ʇ. ʜ-ʨ ʶʨʠʜ. ʥʘʫʢ, ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪʚ ʛ. ʇʷʪʠʛʦʨʩʢʝ (ʇʷʪʠʛʦʨʩʢ, ʈʦʩʩʠʷ);  

ʄʝʱʝʨʷʢʦʚʘ ʆ.ʄ. ʜ-ʨ ʶʨʠʜ. ʥʘʫʢ, ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ);  

ɽʨʛʘʰʝʚ ɽ.ʈ. ʜ-ʨ ʶʨʠʜ. ʥʘʫʢ, ʧʨʦʬ., ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʶʨʠʜʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ).  

 
ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ:  

ɺʘʞʦʚ ɺ.ʄ. ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ., ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʄ. ʐʫʢʰʠʥʘ (ɹʠʡʩʢ, ʈʦʩʩʠʷ);  

ʈʘʢʦʚ ɸ.ʖ. ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʘʛʨʘʨʥʳʡ ʮʝʥʪʨ (ʄʠʭʘʡʣʦʚʩʢ, ʈʦʩʩʠʷ);  

ʂʦʤʣʘʮʢʠʡ ɺ.ʀ. ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ., ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ);  

ʅʠʢʠʪʠʥ ɺ.ɺ. ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ɹʝʣʛʦʨʦʜʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ɹʝʣʛʦʨʦʜ, ʈʦʩʩʠʷ);  

ʅʘʫʤʢʠʥ ɺ.ʇ. ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ., ʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ.  

 
ʉʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ɿʘʤʘʨʘʝʚʘ ɿ.ʇ. ʜ-ʨ ʩʦʮʠʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʇʝʨʤʴ, ʈʦʩʩʠʷ);  

ʉʦʣʦʜʦʚʘ ɻ.ʉ. ʜ-ʨ ʩʦʮʠʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʀʥʩʪʠʪʫʪ ʬʠʣʦʩʦʬʠʠ ʠ ʧʨʘʚʘ ʉʆ ʈɸʅ (ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ);  

ʂʦʨʘʙʣʝʚʘ ɻ.ɹ. ʜ-ʨ ʩʦʮʠʦʣ. ʥʘʫʢ, ʋʨʘʣʴʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ (ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ).  

 
ʍʠʤʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ɸʙʜʠʝʚ ʂ.ɾ. ʜ-ʨ ʭʠʤ. ʥʘʫʢ, ʧʨʦʬ., ʂʘʟʘʭʩʪʘʥʩʢʦ-ɹʨʠʪʘʥʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɸʣʤʘ-ɸʪʳ, ʂʘʟʘʭʩʪʘʥ);  

ʄʝʣʴʜʝʰʦʚ ɸ. ʜ-ʨ ʭʠʤ. ʥʘʫʢ, ʂʘʟʘʭʩʪʘʥʩʢʦ-ɹʨʠʪʘʥʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɸʣʤʘ-ɸʪʳ, ʂʘʟʘʭʩʪʘʥ);  

ʉʢʘʯʠʣʦʚʘ ʉ.ʗ. ʜ-ʨ ʭʠʤ. ʥʘʫʢ, ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʘʫʯʥʳʡ ʎʝʥʪʨ ʇʦ ɹʝʟʦʧʘʩʥʦʩʪʠ ɹʠʦʣʦʛʠʯʝʩʢʠ ɸʢʪʠʚʥʳʭ ɺʝʱʝʩʪʚ (ʂʫʧʘʚʥʘ ʉʪʘʨʘʷ, ʈʦʩʩʠʷ).  

 
ʅʘʫʢʠ ʦ ɿʝʤʣʝ:  

ɻʦʨʷʠʥʦʚ ʇ.ʄ. ʜ-ʨ ʛʝʦʣ.-ʤʠʥʝʨʘʣ. ʥʘʫʢ, ʧʨʦʬ, ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʂʦʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ɸʧʘʪʠʪʳ, ʈʦʩʩʠʷ).  

  
ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ɹʫʨʜʘ ɸ.ɻ. ʜ-ʨ ʵʢʦʥ. ʥʘʫ, ʧʨʦʬ., ʂʫʙʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ);  

ʃʸʚʦʯʢʠʥʘ ʅ.ɸ. ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʢ.ʠʩʪ.ʥ., ʆʤɻʋ ʠʤ. ʌ.ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦ (ʆʤʩʢ, ʈʦʩʩʠʷ);  

ʃʘʤʦʪʪʢʝ ʄ.ʅ. ʢ.ʵʢʦʥ.ʥ., ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʠʥʩʪʠʪʫʪ ʫʧʨʘʚʣʝʥʠʷ (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʷ);  

ɸʢʙʫʣʘʝʚ ʅ. ʢ.ʵʢʦʥ.ʥ., ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ);  

ʂʫʣʠʝʚ ʆ. ʢ.ʵʢʦʥ.ʥ., ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ). 

 
ʇʦʣʠʪʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ɿʘʚʝʨʰʠʥʩʢʠʡ ʂ.ʌ. ʜ-ʨ ʧʦʣʠʪ. ʥʘʫʢ, ʧʨʦʬ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ).  

 
ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʊʨʠʥʝʝʚʘ ʆ.ɺ. ʢ.ʬʘʨʤ.ʥ., ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ);  

ʂʘʡʰʝʚʘ ʅ.ʐ. ʜ-ʨ ʬʘʨʤ. ʥʘʫʢ, ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ);  

ɽʨʦʬʝʝʚʘ ʃ.ʅ. ʜ-ʨ ʬʘʨʤ. ʥʘʫʢ, ʧʨʦʬ., ʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʫʨʩ, ʈʦʩʩʠʷ);  

ʇʘʧʘʥʦʚ ʉ.ʀ. ʜ-ʨ ʬʘʨʤ. ʥʘʫʢ, ʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʇʣʦʚʜʠʚ, ɹʦʣʛʘʨʠʷ);  

ʇʝʪʢʦʚʘ ɽ.ɻ. ʜ-ʨ ʬʘʨʤ. ʥʘʫʢ, ʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʇʣʦʚʜʠʚ, ɹʦʣʛʘʨʠʷ);  

ʉʢʘʯʠʣʦʚʘ ʉ.ʗ. ʜ-ʨ ʭʠʤ. ʥʘʫʢ, ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʘʫʯʥʳʡ ʎʝʥʪʨ ʇʦ ɹʝʟʦʧʘʩʥʦʩʪʠ ɹʠʦʣʦʛʠʯʝʩʢʠ ɸʢʪʠʚʥʳʭ ɺʝʱʝʩʪʚ (ʂʫʧʘʚʥʘ ʉʪʘʨʘʷ, ʈʦʩʩʠʷ); 
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ɸʥʥʦʪʘʮʠʷ 
ʇʦ ʟʘʢʦʥʘʤ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʣʶʙʦʝ ʚʝʱʝʩʪʚʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʜʘ, ʜʚʠʛʘʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʙʦʣʴʰʝʛʦ ʢ ʤʝʥʴʰʝʤʫ 

ʭʠʤʠʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʨʘʚʥʝʥʠʝ ɺʘʥʪ-ɻʦʬʬʘ Ɋʦ = - 

Rʊʩi. ʈʘʩʩʯʠʪʘʣʠ ʦʩʤʦʪʠʯʝʩʢʠʡ (ʚʦʜʥʳʡ) ʧʦʪʝʥʮʠʘʣ ʨʘʩʪʚʦʨʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʦʟʳ: ʚ ʧʝʨʚʦʡ 

ʢʣʝʪʢʝ 0,1 ʄ; ʚʦ ʚʪʦʨʦʡ ï 0,2 ʄ; ʚ ʪʨʝʪʴʝʡ ï 0,3 ʄ ʠ ʪ.ʜ. ʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 293 
0
ʂ. ʆʧʨʝʜʝʣʠʣʠ ʨʘʟʥʦʩʪʴ ʚ 

ʚʝʣʠʯʠʥʝ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʢʣʝʪʢʘʤʠ.  ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʧʦ ʧʨʠʯʠʥʝ ʚʦʟʨʘʩʪʘʥʠʷ 

ʚʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʘ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ (ʪʫʨʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ) ʚ ʚʝʨʭʥʝʡ ʢʣʝʪʢʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʠʞʥʝʡ. ʈʦʣʴ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʣʝʪʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʩʤʦʣʠʪʦʚ, ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʫʚʝʣʠʯʝʥʠʠ ʩʦʩʫʱʝʡ ʩʠʣʳ, 

ʢʘʢ ʩʯʠʪʘʣʠ ʨʘʥʝʝ, ʘ ʚ ʩʥʠʞʝʥʠʠ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʦʩʤʦʪʠʯʝʩʢʠʡ ʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʪʫʨʛʦʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʥʠʞʥʠʡ 

ʠ ʚʝʨʭʥʠʡ ʜʚʠʛʘʪʝʣʠ ʚʦʜʥʦʛʦ ʪʦʢʘ.  
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Abstract 

According to the laws of thermodynamics, any substance, including water, moves in a direction from a higher to lower 

chemical potential. In order to determine the osmotic potential, the Vant-Hoff equation Ɋʦ = ï RTʉi is used. The osmotic 

(water) potential of the solutions is calculated when the concentration of sucrose changes: 0.1 M in the first cell; ï 0.2 M in the 

second; ï 0.3 M in the third, etc. and a constant temperature of 0K determined the difference in the magnitude of the potentials 

between the cells. It is found that the movement of water is not due to the increase in water potential, but by reducing the back 

pressure (turgor pressure) in the upper cell, compared with the lower. The role of solutes in the cell, including osmolytes, is not 

to increase the sucking power, as previously thought, but to decrease the back pressure. 

Keywords: water potential, osmotic and hydrostatic potential, turgor pressure, lower and upper engines of water flow. 

 

ʉʦʛʣʘʩʥʦ ʦʜʥʦʤʫ ʠʟ ʧʦʣʦʞʝʥʠʡ ʦʙʱʝʡ ʙʠʦʣʦʛʠʠ, ʘʢʪʠʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ 

ʚʦʜʥʦʡ ʩʨʝʜʝ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʧʦʩʪʦʷʥʥʦ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʧʦ ʦʨʛʘʥʠʟʤʫ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʪʘʢʦʡ ʮʠʨʢʫʣʷʮʠʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ: ʚʟʘʠʤʦʩʚʷʟʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʤʘ 

ʢʘʢ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ. 

ɼʚʠʞʝʥʠʝ ʚʦʜʳ ʥʘ ʫʨʦʚʥʝ ʢʣʝʪʢʠ, ʪʢʘʥʝʡ ʠ ʮʝʣʦʛʦ ʨʘʩʪʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪ, ʠʩʧʦʣʴʟʫʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʧʦʜʭʦʜʳ. ʇʦ ʟʘʢʦʥʘʤ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʣʶʙʦʝ ʚʝʱʝʩʪʚʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʜʘ, ʜʚʠʛʘʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʙʦʣʴʰʝʛʦ ʢ 

ʤʝʥʴʰʝʤʫ ʭʠʤʠʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ. ʍʠʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚʦʜʳ (Ɋʚ) ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (Ɋʦ), ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ (Ɋʛ), ʤʘʪʨʠʯʥʦʛʦ (Ɋʤ) ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ (Ɋʛʨ). ʉʦʦʪʥʦʰʝʥʠʝ 

ʤʝʞʜʫ ʥʠʤʠ ʠ ʚʢʣʘʜ ʚ ʚʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʘʟʣʠʯʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʢʪʘ  ʠ ʫʩʣʦʚʠʡ, ʥʦ ʛʣʘʚʥʳʝ, ʵʪʦ 

ʦʩʤʦʪʠʯʝʩʢʠʡ ʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣʳ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʫʨʘʚʥʝʥʠʝ ɺʘʥʪ-ɻʦʬʬʘ Ɋʦ = - Rʊʩi, ʛʜʝ R ï ʛʘʟʦʚʘʷ 

ʧʦʩʪʦʷʥʥʘʷ, ʊ - ʘʙʩʦʣʶʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʩ ï ʩʫʤʤʘʨʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚ ʚ ʨʘʩʪʚʦʨʝ, i ï ʠʟʦʪʦʥʠʯʝʩʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ [4, ʉ. 189], [7, ʉ. 35]. ɺ.ʉ. ʐʘʨʜʘʢʦʚ [5, ʉ. 19] ʧʨʝʜʣʦʞʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʝʪʘ 

ʚʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʪʝʥʠʡ ʧʦʪʝʨʷʚʰʠʭ ʪʫʨʛʦʨ. 

ʈʘʩʩʯʠʪʘʚ ʦʩʤʦʪʠʯʝʩʢʠʡ (ʚʦʜʥʳʡ) ʧʦʪʝʥʮʠʘʣ ʨʘʩʪʚʦʨʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʦʟʳ: ʚ ʧʝʨʚʦʡ ʢʣʝʪʢʝ 

0,1 ʄ; ʚʦ ʚʪʦʨʦʡ ï 0,2 ʄ; ʚ ʪʨʝʪʴʝʡ ï 0,3 ʄ ʠ ʪ.ʜ. ʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 293 
0
ʂ, ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʚʝʣʠʯʠʥʳ 

ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ: ʚ ʧʝʨʚʦʡ ʢʣʝʪʢʝ ï 243,6 ʢʇʘ, ʚʦ ʚʪʦʨʦʡ ï 487,2, ʚ ʪʨʝʪʴʝʡ ï 730,8 ʠ ʪ.ʜ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜ ʦʩʤʦʪʠʯʝʩʢʠʤ ʧʦʥʠʤʘʶʪ ʪʘʢʦʝ ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʣʦʞʝʥʦ ʢ ʨʘʩʪʚʦʨʫ, 

ʯʪʦʙʳ ʚʦʩʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʦʜʥʦʩʪʦʨʦʥʥʝʤʫ ʪʦʢʫ ʚʦʜʳ [2, ʉ. 77]. ɺ ʬʦʨʤʫʣʝ ɺʘʥʪ-ɻʦʬʬʘ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚʝʣʠʯʠʥʘ ʠʟʦʪʦʥʠʯʝʩʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʧʦʵʪʦʤʫ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʤʦʣʝʢʫʣ ʧʦ ʦʙʝ 

ʩʪʦʨʦʥʳ ʩʠʩʪʝʤʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, çʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝè, ʧʨʝʧʷʪʩʪʚʫʶʱʝʝ ʦʜʥʦʩʪʦʨʦʥʥʝʤʫ ʪʦʢʫ, ʥʝ ʚʳʷʚʣʷʝʪʩʷ. 

ʆʩʤʦʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʢʘʢ ʢʦʤʧʦʥʝʥʪ ʚʦʜʥʦʛʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʳ ʯʘʩʪʠʮʘʤʠ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ [8, ʉ. 223], [9, ʉ. 283].  

ʇʦʵʪʦʤʫ ʚʝʣʠʯʠʥʫ ʦʩʤʦʪʠʯʝʩʢʦʛʦ (ʚʦʜʥʦʛʦ) ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʪʚʦʨʘ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʬʦʨʤʫʣʝ: Ɋʨ = 

Ɋʯ.ʚ. ï Rʊʩi, ʛʜʝ Ɋʨ ï ʦʩʤʦʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚʦʜʳ ʚ ʨʘʩʪʚʦʨʝ, Ɋʯ.ʚ. ï ʧʦʪʝʥʮʠʘʣ ʯʠʩʪʦʡ ʚʦʜʳ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (79) ǐ ʏʘʩʪʴ 2 ǐ ʗʥʚʘʨʴ 
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ʆʧʨʝʜʝʣʠʤ ʨʘʟʥʦʩʪʴ ʚ ʚʝʣʠʯʠʥʝ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʢʣʝʪʢʘʤʠ. ʇʦʣʫʯʠʤ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ ʚ ʧʝʨʚʦʡ ʢʣʝʪʢʝ [(Ɋʯ.ʚ. ï 

243,6) ï (Ɋʯ.ʚ. ï 487,2)] = Ɋʯ.ʚ. ï 243,6 ï Ɋʯ.ʚ. + 487,2 ʚʳʰʝ, ʯʝʤ ʚʦ ʚʪʦʨʦʡ ʥʘ 243,6 ʢʇʘ, ʚʦ ʚʪʦʨʦʡ [(Ɋʯ.ʚ. ï 487,2) ï (Ɋʯ.ʚ. ï 

730,8)] = Ɋʯ.ʚ. ï 487,2 ï Ɋʯ.ʚ. + 730,8 ʚʳʰʝ, ʯʝʤ ʚ ʪʨʝʪʴʝʡ ʥʘ 243,6 ʢʇʘ ʠ ʪ. ʜ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʧʦʩʪʦʷʥʥʳʡ ʛʨʘʜʠʝʥʪ ʚʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦ ʮʝʧʦʯʢʝ ʜʚʠʞʝʥʠʷ ʚʦʜʳ. ʇʨʠ ʵʪʦʤ ʜʚʠʞʝʥʠʝ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʧʦ 

ʧʨʠʯʠʥʝ ʚʦʟʨʘʩʪʘʥʠʷ ʚʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʘ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ  ʚ ʚʝʨʭʥʝʡ ʢʣʝʪʢʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʠʞʥʝʡ. ʈʦʣʴ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʣʝʪʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʩʤʦʣʠʪʦʚ, ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʫʚʝʣʠʯʝʥʠʠ ʩʦʩʫʱʝʡ ʩʠʣʳ, 

ʢʘʢ ʩʯʠʪʘʣʠ ʨʘʥʝʝ, ʘ ʚ ʩʥʠʞʝʥʠʠ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ.  

ʇʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʷ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚ ʥʝʤ ʚʦʜʳ.  

ɼʣʷ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʨʥʝʧʣʦʜʳ ʩʚʝʢʣʳ. ɻʦʣʦʚʢʘ (ʫʢʦʨʦʯʝʥʥʳʡ ʩʪʝʙʝʣʴ) ʨʘʟʚʠʚʘʝʪʩʷ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʧʦʯʚʳ ʠ ʥʝʩʝʪ ʣʠʩʪʴʷ. ʐʝʡʢʘ - ʥʘʠʙʦʣʝʝ ʪʦʣʩʪʘʷ ʯʘʩʪʴ ʢʦʨʥʝʧʣʦʜʘ, ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʟʘ ʩʯʝʪ ʫʪʦʣʱʝʥʠʷ ʛʠʧʦʢʦʪʠʣʷ. 

ʉʦʙʩʪʚʝʥʥʦ ʢʦʨʝʥʴ ʠʤʝʝʪ ʙʦʢʦʚʳʝ ʢʦʨʥʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʜʚʘ ʧʨʦʜʦʣʴʥʳʭ ʨʷʜʘ [1, ʉ. 161], [10, ʉ. 86]. ʋ ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ ʥʘ ʛʦʣʦʚʢʫ ʠ ʰʝʡʢʫ ʧʨʠʭʦʜʠʪʩʷ 15-30 % ʦʪ ʦʙʱʝʡ ʜʣʠʥʳ ʢʦʨʥʝʧʣʦʜʘ, ʫ ʢʦʨʤʦʚʦʡ ï ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. 

ʉ ʯʠʩʪʦʛʦ ʢʦʨʥʝʧʣʦʜʘ ʫʜʘʣʷʣʠ  ʢʦʨʫ ʠ ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ ʩʚʝʢʣʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʝʩʫʶʱʠʭ ʫʯʘʩʪʢʘʭ ʧʦ 

ʚʝʨʪʠʢʘʣʠ: ʚ ʚʝʨʭʥʝʡ, ʩʨʝʜʥʝʡ,  ʥʠʞʥʝʡ  ʯʘʩʪʷʭ ʰʝʡʢʠ ʠ ʚ ʢʦʨʥʝ; ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ï ʥʘ ʦʜʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʢʦʨʳ, ʚ 

ʟʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʨʥʝʡ ʠ ʪʘʤ, ʛʜʝ ʦʥʠ ʥʝ ʦʙʨʘʟʫʶʪʩʷ. ʍʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʦʪʙʦʨʝ ʧʨʦʙ ʧʦ 

ʚʝʨʪʠʢʘʣʠ. ɼʘʣʝʝ ʦʙʨʘʟʮʳ ʟʘʚʦʨʘʯʠʚʘʣʠ  ʚ ʤʘʨʣʶ, ʠ ʩ ʧʦʤʦʱʴʶ ʨʫʯʥʦʛʦ ʧʨʝʩʩʘ ʚʳʜʘʚʣʠʚʘʣʠ ʩʦʢ. ʂʦʥʮʝʥʪʨʘʮʠʶ 

ʩʘʭʘʨʦʚ ʚ ʦʙʨʘʟʮʘʭ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʰʢʘʣʝ ʧʨʠʙʦʨʘ ï ʨʝʬʨʘʢʪʦʤʝʪʨʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʧʦ ʚʝʨʪʠʢʘʣʠ ʢʦʨʥʝʧʣʦʜʘ ʩʦʩʪʘʚʠʣʦ: ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʰʝʡʢʠ ï 16,5 %, ʜʘʣʝʝ ʩʥʠʟʠʣʦʩʴ ʜʦ 12,0 %, ʚʥʦʚʴ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʣʦʩʴ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʚ 

ʥʘʠʙʦʣʝʝ ʨʘʩʰʠʨʝʥʥʦʡ ʯʘʩʪʠ ï 19,0 % ʠ ʚʥʦʚʴ ʫʤʝʥʴʰʠʣʦʩʴ ʚ ʢʦʨʥʝʚʦʡ ʟʦʥʝ ʜʦ 15,0 %. ɺ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʮʝʥʪ ʩʘʭʘʨʦʚ ʚʦʟʨʘʩʪʘʣ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪ ʮʝʥʪʨʘ ʢʦʨʥʝʧʣʦʜʘ ʢ ʩʨʝʜʥʠʤ ʝʛʦ ʩʣʦʷʤ (ʦʪ 18,0 ʜʦ 19,0 

%) ʠ ʟʘʪʝʤ ʚʥʦʚʴ ʩʥʠʞʘʣʩʷ ʫ ʢʦʨʳ. ʊʘʢ ʞʝ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʩʣʝʜʫʶʱʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ï ʚ ʟʦʥʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ ʩʘʭʘʨʦʚ ʥʘ 1,5 ï 2,0 % ʙʦʣʴʰʝ, ʯʝʤ ʚ ʪʦʡ ʯʘʩʪʠ, ʛʜʝ ʠʭ ʥʝʪ.  

ɽʩʪʴ ʦʩʥʦʚʘʥʠʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʟʘʤʝʜʣʝʥʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚʦʜʳ ʠʟ ʧʦʯʚʳ ʧʨʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚʝʱʝʩʪʚ ʚ 

ʨʘʩʪʚʦʨʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʦʣʝʡ, ʚʦ ʤʥʦʛʦʤ ʦʙʲʷʩʥʷʝʪʩʷ ʥʠʟʢʠʤ ʭʠʤʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʨʘʩʪʚʦʨʠʪʝʣʷ. ɺ ʩʘʤʦʡ 

ʢʣʝʪʢʝ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʪʦʢ ʚʦʜʳ. ɺʳʩʢʘʟʳʚʘʣʦʩʴ ʧʨʝʜʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʪʦʢ ʚʦʜʳ ʚʳʟʚʘʥ ʥʝʦʜʠʥʘʢʦʚʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʧʨʦʪʦʧʣʘʟʤʳ, ʧʦʪʦʤʫ  ʯʪʦ ʢʣʝʪʢʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʣʷʨʥʘ. ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʧʨʦʪʦʧʣʘʟʤʳ ʙʦʣʴʰʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠ ʟʜʝʩʴ ʚʦʜʘ ʙʫʜʝʪ ʧʨʦʜʘʚʣʠʚʘʪʴʩʷ 

ʩʢʚʦʟʴ ʧʦʣʫʧʨʦʥʠʮʘʝʤʫʶ ʧʝʨʝʛʦʨʦʜʢʫ, ʘ ʚ ʥʠʞʥʝʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʥʴʰʝ ʠ ʚʦʜʘ ʙʫʜʝʪ ʚʩʘʩʳʚʘʪʴʩʷ [3, ʉ. 68]. ɼ.ɸ. 

ʉʘʙʠʥʠʥʳʤ ʫʩʪʘʥʦʚʣʝʥʦ [6, ʉ. 332], ʯʪʦ ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʪʦʢ ʚʦʜʳ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʨʘʟʣʠʯʠʝʤ ʚ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʨʦʪʦʧʣʘʟʤʳ, ʥʦ ʠ ʩʚʷʟʘʥ ʩ ʭʘʨʘʢʪʝʨʦʤ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʷʭ ʢʣʝʪʢʠ. ʇʦʵʪʦʤʫ ʪʦʢ ʚʦʜʳ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ, ʧʦʢʘ ʙʫʜʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʨʘʟʣʠʯʠʷ ʚ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ ʚ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʜʚʠʞʝʥʠʠ ʚʦʜʳ ʚ ʢʣʝʪʢʘʭ ʠʛʨʘʶʪ ʨʘʟʣʠʯʠʷ ʚ 

ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚʝʣʠʯʠʥʘʭ ʚʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ɺʦʜʘ ʧʦ ʛʨʘʜʠʝʥʪʫ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʩʪʫʧʘʝʪ ʚ ʢʣʝʪʢʫ ʠ 

ʥʘʧʦʣʥʷʝʪ ʝʝ. ʇʦ ʤʝʨʝ ʥʘʧʦʣʥʝʥʠʷ ʢʣʝʪʢʠ ʚʦʜʦʡ ʚʦʟʨʘʩʪʘʝʪ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʜʠʥʘʢʦʚʦ ʚʦ ʚʩʝʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. ʅʦ ʪʘʢ ʢʘʢ ʜʚʠʞʝʥʠʝ ʚʦʜʳ ʧʨʠ ʚʦʩʭʦʜʷʱʝʤ ʧʦʪʦʢʝ ʥʘʧʨʘʚʣʝʥʦ ʩʥʠʟʫ ʚʚʝʨʭ, ʪʦ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʵʪʦʤʫ ʧʦʪʦʢʫ. ɼʠʬʬʫʟʠʷ ʞʝ ʤʦʣʝʢʫʣ ʚʦʜʳ ʚʚʝʨʭ ʠ 

ʨʘʜʠʘʣʴʥʦ ʩʦʚʧʘʜʘʶʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ. ʉʥʠʟʫ ʢʣʝʪʢʠ ʚʦʜʘ ʢʘʢ ʙʳ ʧʦʜʧʠʨʘʝʪʩʷ, ʘ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʧʦ ʧʨʠʯʠʥʝ ʩʫʤʤʘʨʥʦʛʦ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪʚʠʷ ʜʘʚʣʝʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʣʠʯʠʥʫ ʚʦʜʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʩʦʟʜʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʝʛʦ ʚʝʣʠʯʠʥʘ, ʯʪʦ ʠ ʜʚʠʞʝʪ ʚʦʜʫ ʚʚʝʨʭ ʠ ʨʘʜʠʘʣʴʥʦ ʚ ʢʣʝʪʢʠ ʩ ʤʝʥʴʰʠʤ 

ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝʤ. 

ʊʘʢ ʢʘʢ ʭʠʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚʦʜʳ ʚ ʥʠʞʥʝʡ ʢʣʝʪʢʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʚʝʨʭʥʠʭ, ʪʦ ʥʠʞʥʷʷ ʢʣʝʪʢʘ ʷʚʣʷʝʪʩʷ ʢʘʢ ʙʳ 

çʦʧʦʨʦʡè ʜʣʷ ʪʦʣʯʢʘ ʤʦʣʝʢʫʣ ʚʦʜʳ ʚʚʝʨʭ. ʆʜʥʘʢʦ ʨʘʩʪʝʥʠʷ ʠʤʝʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʭʘʥʠʟʤ çʥʘʜʝʞʥʦʩʪʠè. ʇʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʧʦʨʦʡ ʚʦʜʳ ʩʣʫʞʘʪ ʠ ʧʦʷʩʢʠ ʂʘʩʧʘʨʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʵʥʜʦʜʝʨʤʝ ʢʦʨʥʷ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʪʣʦʞʝʥʠʷ ʣʠʛʥʠʥʘ ʠ ʩʫʙʝʨʠʥʘ. ʀʤʝʥʥʦ ʩʫʙʝʨʠʥ ʷʚʣʷʝʪʩʷ ʧʨʝʛʨʘʜʦʡ ʜʣʷ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʧʦ ʘʧʦʧʣʘʩʪʫ ʢʘʢ 

ʚʚʝʨʭ, ʪʘʢ ʠ ʚʥʠʟ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʥʘ ʨʘʩʪʝʥʠʷʭ ʛʦʨʦʭʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʤʦʣʦʜʳʭ ʟʦʥʘʭ ʢʦʨʥʷ 

ʦʩʥʦʚʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʦʷʩʢʦʚ ʂʘʩʧʘʨʠ ʷʚʣʷʣʩʷ ʣʠʛʥʠʥ, ʥʝ ʧʨʝʧʷʪʩʪʚʫʶʱʠʡ ʜʚʠʞʝʥʠʶ ʚʦʜʳ. 

ɺ ʨʘʩʪʝʥʠʷʭ ʚʝʨʭʥʠʡ ʜʚʠʛʘʪʝʣʴ ʚʦʜʥʦʛʦ ʪʦʢʘ ʤʦʱʥʝʝ ʥʠʞʥʝʛʦ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦ ʧʨʠʯʠʥʘʤ: ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʣʝʪʢʝ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʙʦʣʴʰʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʤʦʱʥʦʡ ʪʨʘʥʩʧʠʨʘʮʠʠ, ʩʠʣʴʥʦ ʩʥʠʞʘʶʱʠʭ 

ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝ. ʉʣʝʜʫʝʪ ʚʦʩʭʠʱʘʪʴʩʷ, ʢʘʢ ʨʘʩʪʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʫʜʘʯʥʦ ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʡʩʪʚʘ ʠʜʝʘʣʴʥʳʭ 

ʨʘʩʪʚʦʨʦʚ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʟʘʜʝʨʞʠʚʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʚʦʜʳ, ʧʦʜʜʝʨʞʠʚʘʷ ʪʫʨʛʦʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʢʠ, ʪʘʢ 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʭʦʜʘ ʚʩʝʭ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩ ʜʨʫʛʦʡ ï ʩʥʠʞʘʝʪ 

ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʝ, ʚʳʜʝʨʞʠʚʘʷ ʛʨʘʜʠʝʥʪ ʚʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʯʪʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʠʞʝʥʠʝ ʚʦʜʳ ʚʚʝʨʭ. 
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ʄʠʪʦʭʦʥʜʨʠʠ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ çʢʣʝʪʦʯʥʳʤʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠè, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʧʨʦʠʟʚʦʜʷʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʧʠʪʘʥʠʷ ʢʣʝʪʢʠ - ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪʘ (ɸʊʌ) - ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʭʠʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ɺ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʛʝʥʝʨʘʮʠʠ ʢʣʝʪʦʯʥʦʡ ʵʥʝʨʛʠʠ, ʤʠʪʦʭʦʥʜʨʠʠ ʫʯʘʩʪʚʫʶʪ ʠ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʣʝʪʦʯʥʘʷ 

ʩʚʷʟʴ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʠ ʨʦʩʪʘ ʢʣʝʪʦʢ. ʍʦʪʷ ʙʦʣʴʰʠʥʩʪʚʦ ɼʅʂ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʷʜʨʝ ʢʣʝʪʢʠ, ʤʠʪʦʭʦʥʜʨʠʠ ʠʤʝʶʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ, ʥʝʟʘʚʠʩʠʤʳʡ ʛʝʥʦʤ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ 

ʠʟʫʯʝʥʠʝ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ COX2 ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʟʠʮʠʠ ʛʝʥʘ ʚ ʤʪɼʅʂ ʩʚʠʥʝʡ ʨʘʟʣʠʯʥʳʭ 

ʧʦʨʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʬʨʘʛʤʝʥʪʳ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʛʝʥʘ COX2 ʫ ʩʚʠʥʝʡ ʧʦʨʦʜʳ 

ʣʘʥʜʨʘʩ, ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ ʠʤʧʦʨʪʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʨʘʟʚʦʜʠʤʳʭ ʚ ʈʦʩʩʠʠ. ʇʦʟʠʮʠʷ ʛʝʥʘ COX2 

ʦʧʨʝʜʝʣʝʥʘ ʚ ʠʥʪʝʨʚʘʣʝ 8203..8890 ʧ.ʥ., ʨʘʟʤʝʨ ʛʝʥʘ ʩʦʩʪʘʚʠʣ 687 ʧ.ʥ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ COX2 ʫ ʩʚʠʥʝʡ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʪɼʅʂ, COX2, ʥʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʩʚʠʥʴʠ, ʧʦʟʠʮʠʷ ʛʝʥʘ. 
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Abstract 

Mitochondria are sometimes called ñcellular power stationsò since they produce most of the nutrition of a cell, adenosine 

triphosphate (ATP) which is used as a source of chemical energy. In addition to generating cellular energy, mitochondria are 

involved in a number of other processes, such as cell communication and differentiation, as well as control of the cell cycle and 

cell growth. Although most DNA is found in the cell nucleus, mitochondria have their own, independent genome. This study is 

aimed at studying the nucleotide sequence of the COX2 gene and determining the position of mtDNA gene in of pigs of 

various breeds. As a result of the research, fragments of the mitochondrial COX2 gene were obtained from landrace breeds of 

pigs, a large white breed of imported and domestic breeding (raised in Russia). The position of the COX2 gene was determined 

in the interval 8203..8890 bps, the size of the gene was 687 bps. A comparative analysis of the sequence of the COX2 gene in 

pigs of various breeds was also carried out. 

Keywords: mtDNA, COX2, nucleotide sequence, pigs, gene position. 

 

ʄʠʪʦʭʦʥʜʨʠʠ ʠʛʨʘʶʪ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʘʧʦʧʪʦʟʝ ʠ ʩʪʘʨʝʥʠʠ ʢʣʝʪʦʢ. 

ʇʦʣʠʤʦʨʬʠʟʤ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʚ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʥʦʛʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʤʫʪʘʮʠʡ ʤʪɼʅʂ ʠ ʭʘʨʘʢʪʝʨʦʤ ʠʭ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦ ʤʘʪʝʨʠʥʩʢʦʡ ʣʠʥʠʠ. ʀ ʤʫʞʩʢʠʝ 

ʠ ʞʝʥʩʢʠʝ ʦʩʦʙʠ ʧʦʣʫʯʘʶʪ ʤʠʪʦʭʦʥʜʨʠʠ ʠʟ ʮʠʪʦʧʣʘʟʤʳ ʤʘʪʝʨʠʥʩʢʦʡ ʷʡʮʝʢʣʝʪʢʠ. ʄʪɼʅʂ ʥʝ ʧʦʜʚʝʨʞʝʥʘ 

ʨʝʢʦʤʙʠʥʘʮʠʠ, ʧʦʵʪʦʤʫ ʚʩʷ ʤʦʣʝʢʫʣʘ ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʫʪʝʤ ʤʫʪʠʨʦʚʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯʝʣʝʪʠʡ [1], [2]. 

ʄʪɼʅʂ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʷʜʝʨʥʦʡ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʢʦʜʠʨʫʝʪ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʢʨʦʤʦʣʝʢʫʣ. ʋ ʩʚʠʥʝʡ ʤʪɼʅʂ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʴʮʝʚʫʶ ʤʦʣʝʢʫʣʫ, ʩʦʩʪʦʷʱʫʶ ʚ ʩʨʝʜʥʝʤ ʠʟ 16,5 ʪʳʩ. ʧ.ʥ. ɺ 

ʩʦʩʪʘʚ ʤʪɼʅʂ ʚʭʦʜʷʪ 37 ʛʝʥʦʚ: 13 ʜʣʷ ʙʝʣʢʦʚ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ, 22 ʜʣʷ ʪʈʅʂ ʠ ʜʚʘ ʨʈʅʂ (16S ʨʈʅʂ ʠ 12S ʨʈʅʂ), ʘ 

ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʚʘʨʠʘʙʝʣʴʥʘʷ ʦʙʣʘʩʪʴ - D-ʧʝʪʣʷ. ʀʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʤʪɼʅʂ ʤʦʛʫʪ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʚ 

ʬʝʥʦʪʠʧʝ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʫʯʝʥʳʤʠ, ʧʦʢʘʟʘʣʠ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʦʣʠʤʦʨʬʠʟʤʘʤʠ ʢʘʢ ʚ ʛʝʥʦʤʝ ʷʜʝʨ ʠ 

ʤʠʪʦʭʦʥʜʨʠʡ, ʪʘʢ ʠ ʩʚʷʟʴ ʩ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. 

 ʎʠʪʦʭʨʦʤʥʘʷ ʦʢʩʠʜʘʟʘ (ʉOX) ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʬʝʨʤʝʥʪʦʤ ʦʙʥʘʨʫʞʝʥʥʳʤ ʚʦ ʚʩʝʭ ʦʨʛʘʥʠʟʤʘʭ, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʶʪ ʘʵʨʦʙʥʳʝ ʜʳʭʘʥʠʝ. ɺ ʩʚʦʝʡ ʘʢʪʠʚʥʦʡ ʬʦʨʤʝ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʮʠʪʦʭʨʦʤʦʢʩʠʜʘʟʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʤʝʨʥʳʡ ʬʝʨʤʝʥʪ ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʤʦʥʦʤʝʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ 3 ʩʫʙʲʝʜʠʥʠʮʳ 

(I-III), ʢʦʜʠʨʫʝʤʳʝ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʤ ʛʝʥʦʤʦʤ ʠ 10, ʟʘʢʦʜʠʨʦʚʘʥʥʳʝ ʷʜʨʦʤ [4]. ʕʪʦʪ ʛʝʥ ʧʨʠʦʙʨʝʪʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʚʝʪʝ ʟʘʚʠʩʠʤʦʩʪʠ ʘʵʨʦʙʥʦʛʦ ʜʳʭʘʥʠʷ ʦʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ COX2. ɺ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʤ 
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ʛʝʥʦʤʝ ʙʦʣʴʰʠʥʩʪʚʦ ʤʫʪʘʮʠʡ 1 ʢʣʘʩʩʘ  ʤʦʣʯʘʱʠʝ (ʪʨʝʪʠʡ ʢʦʜʦʥ), ʪʦʛʜʘ ʢʘʢ ʤʫʪʘʮʠʠ 2 ʢʣʘʩʩʘ  (ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ 

ʧʦʟʠʮʠʠ ʢʦʜʦʥʦʚ) ʧʨʠʚʦʜʷʪ ʢ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʟʘʤʝʥʝ. ɺ ʛʝʥʘʭ, ʢʦʜʠʨʫʶʱʠʭ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʙʝʣʢʠ, ʥʘʙʣʶʜʘʝʤʘʷ 

ʯʘʩʪʦʪʘ ʟʘʤʝʥ ʥʘʤʥʦʛʦ ʚʳʰʝ ʜʣʷ 1 ʢʣʘʩʩʘ, ʯʝʤ ʜʣʷ ʩʘʡʪʦʚ 2 ʢʣʘʩʩʘ. ʕʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʛʝʥʘ ʉʆX2. ʉʘʡʪʳ 1 ʢʣʘʩʩʘ  

ʥʘʢʘʧʣʠʚʘʶʪ ʟʘʤʝʥʳ ʙʳʩʪʨʝʝ, ʯʝʤ ʩʘʡʪʳ 2 ʢʣʘʩʩʘ. ɻʝʥ ʤʪɼʅʂ COX2 ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʣʝʢʩʘ IV 

ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʥʝʨʛʠʠ [7]. ʋʯʠʪʳʚʘʷ ʵʪʫ ʚʘʞʥʫʶ ʨʦʣʴ 

ʛʝʥʘ ʚ ʢʣʝʪʢʘʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʚ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʩʚʠʥʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʟʫʯʝʥʠʝ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ ʉʆX2 ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, 

ʪʘʢ ʢʘʢ ʤʫʪʘʮʠʠ ʚ ʵʪʦʤ ʛʝʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠ  ʚʘʞʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʚʠʥʝʡ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ COX2 ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʟʠʮʠʠ ʛʝʥʘ ʚ ʤʪɼʅʂ ʩʚʠʥʝʡ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʛʝʥʘ ʉOX2 ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʣʝʤʝʥʥʳʭ 

ʩʚʠʥʴʷʭ ʧʦʨʦʜʳ ʣʘʥʜʨʘʩ (ʃ), ʢʨʫʧʥʘʷ ʙʝʣʘʷ ʠʤʧʦʨʪʥʦʡ ʩʝʣʝʢʮʠʠ (ʂɹ-ʠ) ʠ ʢʨʫʧʥʘʷ ʙʝʣʘʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ (ʂɹ-

ʦ). ʉʚʠʥʝʡ ʧʦʨʦʜʳ ʣʘʥʜʨʘʩ ʚ 2004 ʛ. ʟʘʚʝʟʣʠ ʠʟ ɼʘʥʠʠ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʧʣʝʤʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʈʌ. ʆʙʨʘʟʮʳ ʪʢʘʥʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʚ 2016 ʛ. ʠ ʧʦʤʝʱʝʥʳ ʚ ʙʠʦʢʦʣʣʝʢʮʠʶ. ʉʚʠʥʴʠ (ʂɹ-ʠ) ʙʳʣʠ ʚ 2013 ʛ. ʟʘʚʝʟʝʥʳ ʠʟ 

ɸʥʛʣʠʠ, ʦʙʨʘʟʮʳ ʪʢʘʥʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʚ 2014 ʛ. ʠ ʭʨʘʥʠʣʠʩʴ ʚ ʙʠʦʢʦʣʣʝʢʮʠʠ. ʉʚʠʥʝʡ (ʂɹ-ʦ) ʨʘʟʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʧʣʝʤʝʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʦ 2013 ʛ., ʦʙʨʘʟʮʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʚ 2011 ʛ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ 12 ʦʙʨʘʟʮʦʚ ʪʢʘʥʠ 

(ʃ), 12 ï (ʂɹ-ʦ) ʠ 12 ï (ʂɹ-ʠ). ʄʪɼʅʂ ʚʳʜʝʣʷʣʠ ʥʘʙʦʨʦʤ çʂ-ʉʦʨʙ-100è (ʆʆʆ çʉʠʥʪʦʣè) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʥʩʪʨʫʢʮʠʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. ɺʠʟʫʘʣʠʟʘʮʠʶ ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʚ 

2% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʙʨʦʤʠʩʪʦʛʦ ʵʪʠʜʠʷ. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ ʇʎʈ ʚʳʜʝʣʷʣʠ ʠʟ ʛʝʣʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ çCleanup Miniè ʜʣʷ ʦʯʠʩʪʢʠ ɼʅʂ ʠʟ ʛʝʣʷ (ɿɸʆ çɽʚʨʦʛʝʥè, ʈʦʩʩʠʷ). ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ 

ʬʨʘʛʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ çɿɸʆ ɽʚʨʦʛʝʥè, ʈʦʩʩʠʷ. ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʳ BioEdit v7.2.6 ʠ MEGA 7. ɺ ʢʘʯʝʩʪʚʝ ʨʝʬʝʨʝʥʩʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʳʣʠ ʚʟʷʪʳ ʜʘʥʥʳʝ 

ʩʚʠʥʝʡ ʧʦʨʦʜʳ ʣʘʥʜʨʘʩ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ National Center for Biotechnological Information (NCBI) ʧʦʜ ʥʦʤʝʨʦʤ 

NC_000845.1 (Sus scrofa). ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʩʚʠʥʝʡ Large White, Duroc, Landerace, 

Meishan, Chinese Zhong Meishan, Luchuan, Chinese northeast wildboar, Swedish wild boar, Italian wild boar, Iberian, 

Chinese Yimenghei, Chinese Wuzhishan, Chinese Xiang, Chinese Zang, Mangalica and Mangalitsa swallow belly 

ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʙʘʟʝ NCBI (ʪʘʙʣʠʮʘ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʛʝʥʘ COX2 ʤʪɼʅʂ ʫ ʩʚʠʥʝʡ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʦʧʨʝʜʝʣʝʥʳ ʧʦʟʠʮʠʠ ʛʝʥʘ. ɹʦʣʴʰʠʥʩʪʚʦʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʝʥ COX2 ʚ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʤ ʛʝʥʦʤʝ ʩʚʠʥʝʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ  8203..8890 

ʧ.ʥ., ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʟʠʮʠʠ ʛʝʥʘ ʚ ʨʝʬʝʨʝʥʩʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʚʠʥʝʡ ʧʦʨʦʜʳ ʣʘʥʜʨʘʩ,  ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ 

NCBI ʧʦʜ ʥʦʤʝʨʦʤ NC_000845.1 (Sus scrofa) (ʪʘʙʣʠʮʘ). ʆʜʥʘʢʦ, ʫ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ 

ʨʘʩʭʦʞʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʟʠʮʠʠ ʛʝʥʘ COX2 ʫ ʩʚʠʥʝʡ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʦʜʥʦʡ ʧʦʨʦʜʝ, ʪʘʢ ʠ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ. 

ʅʝʙʦʣʴʰʠʝ ʩʤʝʱʝʥʠʷ ʚ ʧʦʟʠʮʠʷʭ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʛʝʥʦʚ ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʤ, ʯʪʦ ʦʙʱʘʷ ʜʣʠʥʘ ʟʘʚʠʩʠʪ ʦʪ ʪʘʥʜʝʤʥʳʭ 

ʧʦʚʪʦʨʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʤʪɼʅʂ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʟʠʮʠʠ ʛʝʥʘ COX2 ʤʪɼʅʂ ʫ ʩʚʠʥʝʡ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ 

ˉ ʚ ʙʘʟʝ NCBI ʇʦʨʦʜʘ 
ʇʦʟʠʮʠʷ ʛʝʥʘ COʍ2, 

ʧ.ʥ. 

NC_000845.1 ʈʝʬʝʨʝʥʩʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (Sus scrofa) 8203..8890 

AF486874.1 Large White (Chinese) 6961..7656 

AY574048.1 Large White (South Korea) 8129..8816 

AF486858.1 Duroc (Chinese) 6962..7657 

AF486866.1 Landerace (Chinese) 6962..7657 

AF304200.1 Meishan (Chinese) 6962..7649 

KM998967.1 Meishan (China) 8300..8987 

JN601071.1 Meishan (USA) 7027..7722 

AF486855.1 Zhong Meishan (Chinese) 6964..7659 

KM275217 Luchuan (China) 8302..8989 

EU333163.1 Northeast wildboar (Chinese) 8173..8860 

AF304203.1 Wild boar (Swedish) 6961..7656 

AF304201.1 Wild boar (Italian) 6963..7658 

EU117375.1 Iberian (Spain) 7028..7723 

AF486868.1 Yimenghei (Chinese) 6961..7656 

AF486867.1 Wuzhishan (Chinese) 6962..7657 

AF486859.1 Xiang (Chinese) 6963..7658 

AF486856.1 Zang (Chinese) 6962..7657 

KJ746666.1 Mangalica (Hungary) 8311..8998 

JN601069.1 Mangalitsa swallow belly (USA) 7027..7722 

MF183224.1 Swallow-belly Mangalica (Hungary) 7026..7713 

- Large White (UK) 8203..8890 

- Large White (Russia) 8203..8890 

- Landrace (Russia) 8203..8890 
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ɼʣʷ ʚʳʙʨʘʥʥʦʡ ʥʘʤʠ ʧʦʧʫʣʷʮʠʠ ʩʚʠʥʝʡ ʧʦʨʦʜʳ Large White (AF486874.1), Duroc (AF486858.1), Chinese Meishan 

(AF304200.1), Chinese Zhong Meishan (AF486855.1), Chinese Yimenghei (AF486868.1), Chinese Wuzhishan (AF486867.1), 

Chinese Xiang (AF486859.1), Chinese Zang (AF486856.1), ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʠʢʦʛʦ ʢʘʙʘʥʘ Swedish wild boar 

(AF304203.1), Italian wild boar (AF304201.1) ʭʘʨʘʢʪʝʨʥʘ ʧʦʟʠʮʠʷ ʛʝʥʘ ʚ ʧʨʝʜʝʣʘʭ 6961..7658 ʧ.ʥ. [10]. ʉho, Park [6] ʫ 

ʩʚʠʥʝʡ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ ʢʦʨʝʡʩʢʦʡ ʩʝʣʝʢʮʠʠ (AY574048.1) ʦʧʨʝʜʝʣʠʣʠ ʧʦʟʠʮʠʶ ʛʝʥʘ ʚ ʧʨʝʜʝʣʘʭ 8129..8816 ʧ.ʥ., 

Ran and Chen [8] ʫ ʩʚʠʥʝʡ ʧʦʨʦʜʳ Meishan (KM998967.1) ʠ  Luchuan (KM275217) ʢʠʪʘʡʩʢʦʡ ʩʝʣʝʢʮʠʠ ʧʦʟʠʮʠʶ ʛʝʥʘ 

ʣʦʢʘʣʠʟʦʚʘʣʠ ʚ ʧʨʝʜʝʣʘʭ 8300..8987 ʠ 8302..8989 ʧ.ʥ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʨʘʙʦʪʝ Yang J. et al [10] ʫ Chinese northeast 

wildboar (EU333163.1) ʧʦʟʠʮʠʷ ʛʝʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʧʨʝʜʝʣʘʭ 8173..8860 ʧ.ʥ. Cannon M.V. et al [5], Alves E. et al [3] ʫ 

ʩʚʠʥʝʡ Meishan (JN601071.1), Iberian (Spain) (EU117375.1), Mangalitsa swallow belly (USA) (JN601069.1) ʦʧʨʝʜʝʣʠʣʠ 

ʧʦʟʠʮʠʶ ʚ ʠʥʪʝʨʚʘʣʝ 7027..7722 ʧ.ʥ., ʘ ʪʘʢ ʞʝ ʫ ʩʚʠʥʝʡ Swallow-belly Mangalica (Hungary) (MF183224.1) ʚ ʧʨʝʜʝʣʘʭ 

7026..7713 ʧ.ʥ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʬʨʘʛʤʝʥʪʳ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʛʝʥʘ COX2 ʫ ʩʚʠʥʝʡ 

ʧʦʨʦʜʳ ʣʘʥʜʨʘʩ, ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ ʠʤʧʦʨʪʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʨʘʟʚʦʜʠʤʳʭ ʚ ʈʦʩʩʠʠ. ɸʥʘʣʠʟʠʨʫʷ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʙʦʨʢʘʭ ʧʦʟʠʮʠʷ ʛʝʥʘ COX2 ʦʧʨʝʜʝʣʝʥʘ ʚ ʠʥʪʝʨʚʘʣʝ 

8203..8890 ʧ.ʥ., ʨʘʟʤʝʨ ʛʝʥʘ ʩʦʩʪʘʚʠʣ 687 ʧ.ʥ., ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʬʝʨʝʥʩʥʦʡ 

ʧʦʧʫʣʷʮʠʠ.  

ɺʳʚʦʜʳ 

ɸʥʘʣʠʟ ʛʝʥʘ COX2 ʫ ʩʚʠʥʝʡ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʚ ʙʘʟʝ NCBI ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʧʦʟʠʮʠʶ ʛʝʥʘ ʚ ʧʨʝʜʝʣʘʭ 

8203..8890 ʧ.ʥ. ʠ ʨʘʟʤʝʨ 687-695 ʧ.ʥ., ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʬʝʨʝʥʩʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʚʠʥʝʡ,  ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ 

NCBI ʧʦʜ ʥʦʤʝʨʦʤ NC_000845.1 (Sus scrofa). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʬʨʘʛʤʝʥʪʳ ʤʪɼʅʂ 

ʛʝʥʘ COX2 ʫ ʩʚʠʥʝʡ ʧʦʨʦʜʳ ʣʘʥʜʨʘʩ, ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ ʠʤʧʦʨʪʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʨʘʟʚʦʜʠʤʳʭ ʚ 

ʈʦʩʩʠʠ. ʇʦʟʠʮʠʷ ʛʝʥʘ COX2 ʦʧʨʝʜʝʣʝʥʘ ʚ ʧʨʝʜʝʣʘʭ 8203..8890 ʧ.ʥ., ʨʘʟʤʝʨ ʛʝʥʘ ʩʦʩʪʘʚʠʣ 687 ʧ.ʥ.  
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ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʛʠʙʠʪʦʨʦʚ ʚʠʨʫʩʦʚ 

ʚʠʨʘʟʦʣ, ʭʠʪʦʟʘʥ, ʠʥʪʝʨʬʝʨʦʥ, ʣʘʤʠʚʫʜʠʥ, ʮʠʢʣʦʬʝʨʦʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ: 0,1 %, 0,05 %, 0,01 % ʢʘʢ ʚ ʯʠʩʪʦʤ ʚʠʜʝ, ʪʘʢ 

ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʦʟʜʦʨʦʚʣʝʥʠʠ ʢʘʨʪʦʬʝʣʷ ʤʝʪʦʜʦʤ ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʳ. ʀʟʫʯʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʛʠʙʨʠʜʳ 3-21ʩ-11 ʠ 22103-10. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʤʝʨʠʩʪʝʤ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

ʩʦʨʪʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ï 68 % ʩ ʥʘʠʤʝʥʴʰʠʤ ʚʣʠʷʥʠʝʤ ʠʥʛʠʙʠʪʦʨʦʚ ʚʠʨʫʩʦʚ ï 31 %. ɺʳʜʝʣʝʥʳ ʣʫʯʰʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʣʘʤʠʚʫʜʠʥ (0,01 %, 0,05 %) ʮʠʢʣʦʬʝʨʦʥ 

(0,05 %, 0,01 %) ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʠʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʙʨʠʜʘ ʦʪ 30 % ʜʦ 50 % ʟʜʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ ʨʝʛʝʥʝʨʘʥʪʦʚ ʚ 

ʢʫʣʴʪʫʨʝ in vitro. 
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Abstract 

The article presents research data on the use of virus inhibitors: virazole, chitosan, interferon, lamivudine, cycloferon in 

concentrations: 0.1%, 0.05%, 0.01% both in pure form and in combination of drugs during potato rehabilitation by the apical 

meristem method. Prospective hybrids 3-21c-11 and 22103-10 were studied. It was established that the survival rate of the 

meristem was determined by the following factors: varietal characteristics ï 68% with the lowest influence of virus inhibitors ï 

31%. The best concentrations of antiviral drugs used in lamivudine pure form (0.01%, 0.05%) cycloferon (0.05%, 0.01%) were 

obtained, allowing to obtain, depending on the hybrid, from 30% to 50% of healthy plants regenerants in culture in vitro. 

Keywords: hybrids, recovery, meristem, viruses, virus inhibitors, enzyme immunoassay. 

 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʦʨʠʛʠʥʘʣʴʥʳʭ ʩʝʤʷʥ ʢʘʨʪʦʬʝʣʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʆʨʠʛʠʥʘʣʴʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʟʜʦʨʦʚʣʝʥʠʝ ʠ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʟʜʦʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʦʪʝʥʮʠʘʣʘ ʩʦʨʪʘ ʚʦʟʤʦʞʥʘ ʣʠʰʴ ʥʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [1, ʉ. 195], [2, ʉ. 14]. 

B ʙʝʟʚʠʨycʥoʤ ceʤeʥoʚoʜʩʪʚʝ ʢaʨʪoʬeʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʟʜʦʨʦʚʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʢaʨʪoʬeʣʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʦʟʜʦʨʦʚʣʝʥʠʷ ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʦʡ 

[3, ʉ. 377]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʢʫʣʴʪʫʨʳ ʪʢʘʥʠ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʨʘʟʤʥʦʞʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʛʠʙʨʠʜʦʚ ʠ ʦʟʜʦʨʦʚʠʪʴ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʠ ʯʘʩʪʥʳʤ 

ʩʝʢʪʦʨʦʤ [4, ʉ. 32], [5, ʉ. 28], [6, ʉ. 19].  

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʦʟʜʦʨʦʚʣʝʥʠʠ ʦʙʨʘʟʮʦʚ ʢʘʨʪʦʬʝʣʷ ʤʝʪʦʜʦʤ ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʳ. ɹʦʣʴʰʘʷ 

ʧʨʦʙʣʝʤʘ ʵʪʦ ʚʳʜʝʣʷʝʤʳʡ ʵʢʩʧʣʘʥʪ, ʤʘʣʝʥʴʢʠʝ ʤʝʨʠʩʪʝʤʳ ʩʯʠʪʘʶʪʩʷ ʙʦʣʝʝ ʯʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ ʦʪ ʚʠʨʫʩʦʚ, ʥʦ ʧʣʦʭʦ 

ʨʝʛʝʥʠʨʠʨʫʶʪ, ʙʦʣʴʰʠʝ ï ʦʢʘʟʳʚʘʶʪʩʷ ʟʘʨʘʞʝʥʥʳʤʠ. ɺ ʩʚʷʟʠ, ʩ ʯʝʤ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʨʘʙʦʪ ʧʨʠ ʦʟʜʦʨʦʚʣʝʥʠʠ ʩʚʷʟʘʥ c 

ʥʠʟʢʠʤ ʚʳʭʦʜʦʤ ʟʜʦʨʦʚʳʭ ʤʝʨʠʩʪʝʤ [7, ʉ. 143], [8, ʉ. 55]. ʊʘʢ ʞʝ ʦʪʤʝʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʵʪʦʛʦ ʤʝʪʦʜʘ ʦʟʜʦʨʦʚʣʝʥʠʷ, ʯʪʦ 

ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʦʩʚʦʙʦʜʠʪʴ ʥʝʢʦʪʦʨʳʝ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʦʪ ʤʦʟʘʠʯʥʳʭ ʚʠʨʫʩʦʚ ʠ ʚʠʨʦʠʜʘ ʚʝʨʝʪʝʥʦʚʠʜʥʦʩʪʠ ʢʣʫʙʥʝʡ, 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ ʚ ʠʩʭʦʜʥʦʤ ʩʝʤʝʥʥʦʤ ʤaʪeʨʠaʣe ɻʆʉʊ 33996-2016 [9, ʉ. 12]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʟʜʦʨʦʚʣʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʘ ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʳ ʩ 

ʭʠʤʠʦʪʝʨʘʧʠʝʡ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʬʝʨʤʝʥʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ (ʈʅʂ-ʘʟʳ) [10, ʉ. 1-40], [11, ʉ. 17], [12, ʉ. 54], [13, ʉ. 59], [14, ʉ. 98]. 
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ʅʘ ʧʦʩʣʝʜʥʠʭ ʵʪʘʧʘʭ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʰʝʛʦ ʫʯʨʝʞʜʝʥʠʷ, (ʧʠʪʦʤʥʠʢ ʂʉʀ), ʚʳʜʝʣʠʚʰʠʝʩʷ ʛʠʙʨʠʜʳ 

ʚʢʣʶʯʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩ ʦʟʜʦʨʦʚʣʝʥʠʷ ʠ ʚʚʦʜʷʪʩʷ ʚ ʢʫʣʴʪʫʨʫ in vitro, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

Aʚʪʦʨʘʤʠ ʫʢʘʟʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʙʦʨʘ ʧʨʝʧʘʨʘʪʦʚ ʦʙʣʘʜʘʶʱʠʭ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩ ʨʘʟʣʠʯʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ, ʩ ʫʯʝʪoʤ ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ ocʦʙʝʥʥʦʩʪʝʡ ʠ cʪeʧeʥʠ ʧʦʨʘʞeʥʥoʩʪʠ ʧaʪoʛʝʥaʤʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ [15, ʉ. 

136], [16, ʉ. 212], [17, ʉ. 11]. 

ʇoʠʩʢ ʭʠʤʠʪeʨʘʧʝʚʪʠʯeʩʢʠʭ ʚeɦ eʩʪʚ ʠʟʙʠʨʘʪeʣʴʥoʛo ʜʝʡʩʪʚʠʷ ʥʘ ʚʠʨʫʩʥʫʶ ʠʥʬʝʢʮʠʶ, ʠ ʥʝ ʦʢʘʟʳʚʘʶʱʠʭ 

ʫʛʥʝʪʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʠʨʫʩ ʧʦʜʘʚʣʷʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʟʜʦʨʦʚʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʝʟʚʠʨʫʩʥʳʭ ʨʘʩʪʝʥʠʡ ʨʝʛʝʥʝʨʘʥʪʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2017-2018 ʛʛ. ɺ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʧʨʠʚʣʝʯʝʥʳ ʥʦʚʳʝ ʛʝʥʦʪʠʧʳ 

ʢʘʨʪʦʬʝʣʷ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʤʝʪʦʜʦʤ ʚʝʨʭʫʰʝʯʥʦʡ ʤʝʨʠʩʪʝʤʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʪʠʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʦ 

ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʝ ʦʪʙʠʨʘʣʠ ʢʣʫʙʥʠ ʟʜʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʥʦ ʠʤʝʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʚʠʨʫʩʳ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: 2 ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʠʙʨʠʜʘ ʢʘʨʪʦʬʝʣʷ 3-21c-11, 

22103-10 (ʧʦʨʘʞʝʥʥʳʝ ʩʢʨʳʪʳʤʠ ʚʠʨʫʩʘʤʠ MBK, SBK), 5 ʠʥʛʠʙʠʪʦʨʦʚ ʚʠʨʫʩʦʚ (ʚʠʨʘʟʦʣ, ʭʠʪʦʟʘʥ, ʠʥʪʝʨʬʝʨʦʥ, 

ʣʘʤʠʚʫʜʠʥ, ʮʠʢʣʦʬʝʨʦʥ). ʇʨʦʪʠʚʦʚʠʨʫʩʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚʚʝʜʝʥʳ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

0,01 %, 0,05 % ʠ ʚ ʩʤʝʩʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ɸʧʠʢʘʣʴʥʘʷ ʤʝʨʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʫʩ ʘʢʪʠʚʥʦ ʜʝʣʷʱʠʭʩʷ ʢʣʝʪʦʢ ʠ ʷʚʣʷʝʪʩʷ ʯʠʩʪʦʡ ʦʪ ʚʠʨʫʩʥʦʛʦ 

ʧʘʪʦʛʝʥʝʟʘ ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʤʘʣʘ 0,1 ï 0,3 ʤʤ. ʅʘʠʙʦʣʴʰʘʷ ʟʦʥʘ ʯʠʩʪʘʷ ʦʪ ʚʠʨʫʩʦʚ ABK, YBK, ɺʉʃʂ; ʥʘʠʤʝʥʴʰʘʷ ʦʪ 

XBK, MBK, SBK. ʇʦʣʫʯʝʥʠʝ ʟʦʥʳ ʤʘʣʝʥʴʢʠʭ ʨʘʟʤʝʨʦʚ ʚʝʜʝʪ ʢ ʪʨʫʜʥʦʩʪʷʤ ʨʝʛʝʥʝʨʘʮʠʠ ʤʝʨʠʩʪʝʤ, ʯʝʤ ʤʝʥʴʰʝ ʨʘʟʤʝʨ 

ʚʳʯʣʝʥʝʥʥʳʭ ʵʢʩʧʣʘʥʪʦʚ, ʪʝʤ ʥʠʞʝ ʠʭ ʨʝʛʝʥʝʨʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ɺʳʨʘʱʠʚʘʥʠʝ ʚʝʨʭʫʰʝʯʥʳʭ ʵʢʩʧʣʘʥʪʦʚ ʚ 

ʫʩʣʦʚʠʷʭ in vitro, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʫʣʴʪʫʨʦʡ ʤʝʨʠʩʪʝʤʳ, ʧʦʚʳʰʘʝʪ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʨʝʛʝʥʝʨʘʥʪʦʚ ʠ ʩʦʢʨʘʱʘʝʪ ʩʨʦʢʠ 

ʨʝʛʝʥʝʨʘʮʠʠ, ʥʦ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʚʦʙʦʞʜʝʥʠʶ ʦʪ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ [18, ʉ. 74].  

ɺ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ 

ʤʝʨʠʩʪʝʤ ʚ ʢʫʣʴʪʫʨʫ in vitro. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʪʴʩʷ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʤʝʨʠʩʪʝʤ, ʘ ʵʪʦ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʳʭʦʜʘ ʙʝʟʚʠʨʫʩʥʳʭ ʨʘʩʪʝʥʠʡ ʨʝʛʝʥʝʨʘʥʪʦʚ [19, ʉ. 

36-37]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʫʩ ʧʦʜʘʚʣʷʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʦʟʜʦʨʦʚʣʝʥʠʠ ʢʘʨʪʦʬʝʣʷ ʤʝʪʦʜʦʤ ʚʝʨʭʫʰʝʯʥʦʡ ʤʝʨʠʩʪʝʤʳ 

ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʘʥʪʠʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʤʝʨʠʩʪʝʤ ʛʠʙʨʠʜʦʚ 3-21ʩ-11, 22103-10. 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʞʠʚʳʭ ʤʝʨʠʩʪʝʤ ʦʪʤʝʯʝʥʦ ʚ 2-ʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ: ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʤʝʨʠʩʪʝʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʮʠʢʣʦʬʝʨʦʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,01 % ʠ 0,05 % ʠ ʩʦʩʪʘʚʠʣʦ 54 %. ɺʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʝʨʠʩʪʝʤ ʦʪ 7,0 % ʜʦ 18,0 % ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʢʦʤʧʣʝʢʩʘ ʠʥʛʠʙʠʪʦʨʦʚ: ʚʠʨʘʟʦʣ 

0,01 % + ʭʠʪʦʟʘʥ 0,05 % + ʠʥʪʝʨʬʝʨʦʥ 0,05 %.  

ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʨʘʩʪʝʥʠʡ ʨʝʛʝʥʝʨʘʥʪʦʚ ʥʘ ʥʘʣʠʯʠʝ ʚ ʣʘʪʝʥʪʥʦʡ ʬʦʨʤʝ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ 

ʤʝʪʦʜʦʤ ʀʌɸ ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʟʣʠʯʥʦʝ ʟʘʨʘʞʝʥʠʝ ʚʠʨʫʩʥʳʤ ʧʘʪʦʛʝʥʝʟʦʤ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. ɺʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʟʜʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ ʨʝʛʝʥʝʨʘʥʪʦʚ ʧʦʣʫʯʠʣʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʮʠʢʣʦʬʝʨʦʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,01 %, 0,05 % ʠ ʩʦʩʪʘʚʠʣʦ 

ʦʪ 35 % ʜʦ 45 %. ʇʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʘʥʪʠʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚʠʨʘʟʦʣʘ (0,01 %) + ʭʠʪʦʟʘʥʘ (0,05 %) + 

ʠʥʪʝʨʬʝʨʦʥʘ (0,05 %) ʧʦʣʫʯʝʥʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʟʚʠʨʫʩʥʳʭ ʨʘʩʪʝʥʠʡ ʨʝʛʝʥʝʨʘʥʪʦʚ ï 4,7 %.  

ʆʟʜʦʨʦʚʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ ʢʘʨʪʦʬʝʣʷ 3-21ʩ-11, 22103-10 ʤʝʪʦʜʦʤ ʘʧʠʢʘʣʴʥʦʡ ʤʝʨʠʩʪʝʤʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʛʠʙʠʪʦʨʦʚ ʚʠʨʫʩʦʚ (ʚʠʨʘʟʦʣʘ, ʭʠʪʦʟʘʥʘ, ʠʥʪʝʨʬʝʨʦʥʘ, ʣʘʤʠʚʫʜʠʥʘ, ʮʠʢʣʦʬʝʨʦʥʘ) ʦʢʘʟʘʣʦ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʨʝʛʝʥʝʨʘʥʪʦʚ ʠ ʜʦʩʪʠʛʥʫʪʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʟʜʦʨʦʚʣʝʥʠʷ (ʪʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʨʝʛʝʥʝʨʘʥʪʦʚ ʛʠʙʨʠʜʦʚ ʢʘʨʪʦʬʝʣʷ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʛʠʙʠʪʦʨʦʚ ʚʠʨʫʩʦʚ, % 

(2017 ï 2018 ʛʛ.) 

ˉ 
ɻʠʙʨʠʜ (ʬʘʢʪʦʨ 

ɸ) 
ɺʠʨʫʩ 

ʀʥʛʠʙʠʪʦʨʳ ʚʠʨʫʩʦʚ, ʜʦʙʘʚʣʝʥʥʳʝ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ (ʬʘʢʪʦʨ ɺ) 

ʂʦʥʪʨʦʣʴ 

ʙʝʟ 

ʠʥʛʠʙʠʪʦʨʘ 

ʚʠʨʘʟʦʣ 

0,01 %+ 

ʭʠʪʦʟʘʥ 

0,05 % + 

ʠʥʪʝʨʬʝʨʦʥ 

0,05% 

ʣʘʤʠʚʫʜʠʥ 

0,05 % 

ʣʘʤʠʚʫʜʠʥ 

0,01 % 

ʮʠʢʣʦʬʝʨʦʥ 

0,05 % 

ʮʠʢʣʦʬʝʨʦʥ 

0,01 % 

1 3-21ʩ-11 M, S 10,0 10,0 30,0 20,0 50,0 30,0 

2 22103-10 M, S 20,0 20,0 20,0 30,0 45,0 50,0 

ʅʉʈ05 ɸ ï 20,2; ɺ ï 11.7 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʤʝʨʠʩʪʝʤ ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʛʠʙʨʠʜʦʚ: 3-21ʩ-11 ʣʘʤʠʚʫʜʠʥ (0,05 %), ʮʠʢʣʦʬʝʨʦʥ (0,01 %, 0,05 %); 22103-10 

ʣʘʤʠʚʫʜʠʥ (0,01 %), ʮʠʢʣʦʬʝʨʦʥ (0,01 %, 0,05 %). 

ɺʳʷʚʣʝʥʘ ʙʦʣʴʰʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʥʛʠʙʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʣʘʤʠʚʫʜʠʥ ʠ ʮʠʢʣʦʬʝʨʦʥ ʥʘ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʤʝʨʠʩʪʝʤ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ. ʋ ʛʠʙʨʠʜʘ 3-21ʩ-11 ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʦʪ 30 % ʜʦ 50 % ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʚʠʨʫʩ ʧʦʜʘʚʣʷʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ: ʣʘʤʠʚʫʜʠʥ (0,01 % ʠ 0,05 %), ʮʠʢʣʦʬʝʨʦʥ (0,01 % ʠ 0,05 %). ʋ ʛʠʙʨʠʜʘ 

22103-10 ʥʝʪ ʜʦʩʪʦʚʝʨʥʦʛʦ ʧʨʝʚʳʰʝʥʠʷ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ ʨʝʛʝʥʝʨʘʥʪʦʚ ʧʨʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚʠʨʫʩ 

ʧʦʜʘʚʣʷʶʱʝʛʦ ʧʨʝʧʘʨʘʪʘ  ʣʘʤʠʚʫʜʠʥ (0,01 %.    ʋ ʜʘʥʥʦʛʦ ʛʠʙʨʠʜʘ (22103-10) ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʛʦ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (79) ǐ ʏʘʩʪʴ 2 ǐ ʗʥʚʘʨʴ 

 

16 
 

ʚʘʨʠʘʥʪʘ ʦʪʤʝʯʝʥʦ ʪʦʣʴʢʦ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʮʠʢʣʦʬʝʨʦʥʘ (0,01 % ʠ 0,05 %) ʠ ʧʨʠʞʠʚʘʝʤʦʩʪʴ 

ʤʝʨʠʩʪʝʤ ʩʦʩʪʘʚʠʣʘ 45-50 %.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʨʝʛʝʥʝʨʘʥʪʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʛʝʥʦʪʠʧʦʤ 

ʢʘʨʪʦʬʝʣʷ (ɸ) ï 68 % ʩ ʥʘʠʤʝʥʴʰʠʤ ʚʣʠʷʥʠʝʤ ʠʥʛʠʙʠʪʦʨʦʚ ʚʠʨʫʩʦʚ (ɺ) ï 31 %. 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʤʝʨʠʩʪʝʤ ʠ ʧʦʜʘʚʣʝʥʠʷ ʚ ʨʘʩʪʝʥʠʷʭ ʢʘʨʪʦʬʝʣʷ ʢʦʤʧʣʝʢʩʘ ʚʠʨʫʩʦʚ 

(ʄɺʂ, SBK) ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʯʠʩʪʦʤ ʚʠʜʝ, 

ʣʘʤʠʚʫʜʠʥ (0,01 %, 0,05 %), ʮʠʢʣʦʬʝʨʦʥ (0,01 %, 0,05 %) ʧʦʟʚʦʣʷʶʱʠʭ ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ ʙʝʟʚʠʨʫʩʥʳʭ ʨʘʩʪʝʥʠʡ 

ʢʘʨʪʦʬʝʣʷ ʚ 1,5-5,0 ʨʘʟ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʦʪʠʧʘ.  

 

ʂʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ 

ʅʝ ʫʢʘʟʘʥ. 
Conflict of Interest 

None declared. 
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ɸʥʥʦʪʘʮʠʷ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ï ʵʪʘ ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ ʥʘ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʣʠʷʝʪ ʚʥʫʪʨʝʥʥʳʝ ʠ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʳʤ 

ʬʘʢʪʦʨʦʤ ʫʩʧʝʰʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʝʝ ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʎʝʣʴ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʤʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʤʦʥʛʦʣʴʩʢʠʭ ʙʠʟʥʝʩ-ʦʨʛʘʥʠʟʘʮʠʡ. ʕʪʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ñʀʟʫʯʝʥʠʝ ʙʠʟʥʝʩ ʩʨʝʜʠò, ʢʦʪʦʨʦʝ ʙʳʣʦ ʨʘʥʥʝʝ ʟʘʚʝʨʰʝʥʦ, ʦʭʚʘʪʳʚʘʷ 

1534 ʙʠʟʥʝʩ-ʦʨʛʘʥʠʟʘʮʠʡ. [1, ʉ. 44] 
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Abstract  

Efficiency is the one of the key operational aspects which indicates the organizationôs competitiveness. The efficiency is 

influenced by many organizational internal and external factors. It is certain that the most influencing factor to the 

organizationôs successful and efficient operation is its own management activities. Purpose of this research paper is to identify 

influence of organizational structure and management to the organizationôs efficiency. With this purpose, we have done 

analysis on general information, current status of organizational structure and management and correlation between the factors 

for Mongolian business organizations. This research is done based on the data of ñBusiness environment studyò which was 

previously completed covering 1,534 business organizations. [1, P. 44] 

Keywords: Business organizations, business environment, organizational structure and management, efficiency. 

 

This research is aiming for identifying how the organizational structure and management are influencing its efficiency, and 

it is done based on those criteria included in the questionnaire which is developed for defining Mongolian business 

environment. We have completed following analyses within this research framework:  

¶ Analysis on general information of business organizations 

¶ Analysis on current situation of organizational structure and management of business organizations 

¶ Analysis on the influencing factors to the organizational efficiency  

1. General information of Mongolian business organizations 
80% of the total business entities are of trading, services and industrial sectors, and out of that, 56.9% is trading. This 

shows Mongolian business structure is mainly consisted of trading businesses. Industrial sector plays a vital role for a 

countryôs socio-economic development, thus it is obvious that our government needs to support the industrial sector with right 

policies to make the business structure more industrial based. From the business ownerôs liability perspective, the statistics 

show that Limited Liability Company (LLC) and Individual-owned businesses are the main liability types as total percentage 

of these two types is 85.4%, here the type of Limited Liability Company is 66.1%. For the ownership type, 95.8% is a private 

business. 96.4% of the businesses have national investment, and which indicates business environment to support foreign 

investment is not that adequate yet in Mongolia. Business organizations need to extend their businesses by improving their 

competitiveness. But above statistics show that 89.8% of the businesses have no any operation in abroad, which indicates 

competitiveness of Mongolian business entities are in very low level The established year table shows that number of entities 

has been increased enormously since 1990 when Mongolia transitioned from centralized planned economy to free market 

economy.   There fore the number has increased three times since 2000, and it was a main indicator of the significant economic 

growth of Mongolia. But starting from 2010, the number has been decreased, which shows Mongolian economic development 

is not being sustainable and business environment is still not strong yet. For the number of employees, 84% of the entities 

surveyed are Small and Medium Sized Enterprises (SMEs) which have 1-29 employees. 73.7% of the total surveyed entities 

have loans for current asset and fixed asset. Current asset loan is the main type of loan. For loan funding source, 74.8% is from 

local banks. High interest rate, short loan duration and high requirement of guarantee asset are the burdens for the business 

operations. From the foreign countriesô practices, it is proven that international project funding facilitates business operations 

through lower interest rate and longer payback duration. But in our country, this type of funding percentage is very low. 

Above table shows 96% or 1234 entities have national investment. Trading companies are constituting the main portion of 
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the entities. Foreign investment percentage is very low, but 16 services entities have obtained foreign investment, which is 

relatively a high number compared to the other business types. 1049 entities or 78% of the total surveyed entities have loans of 

current asset and fixed asset. For the funding source, national bank is the main source. Business organizations are obtaining a 

current asset loan from local bank at the most. 

2. Current situation of organizational structure and management of business organizations  
A descriptive analysis was done using criteria of business operation, human resources and efficiency for identifying 

current situation of organizational structure and management for business organizations. Criteria were measured by Likert 

scale 1-5 and, to come up with simplified analysis result, the measures were bundled and converted to 1-3 scale using the 

ñRecode into different variablesò command. 

 

Table 1 ï Business operations 

ˉ Business operations Mean Median Mode Std. Dev 

1 Use of modern management skills 1.66 1.0000 1.00 .78 

2 How well is the corporate governance? 1.69 1.0000 1.00 .79 

3 

Whether the organization has contracted relationships 

with banking, insurance and   financial service providers 

who support normal business operations 

1.64 1.0000 1.00 .76 

4 Opportunity to generate revenue with investment 1.55 1.0000 1.00 .72 

5 
Whether the organization adapts advanced new 

technologies and innovation 
1.63 1.0000 1.00 .77 

 

We have done business operations analysis using above named 5 criteria. Generally the means of them are between 1.55 ï 

1.69 and standard deviations 0.7. Particularly, the mean for the question -  corporate governance 1.69, use of modern 

management skills 1.66, Whether the   organization has contracted relationships with banking, insurance and   financial service 

providers who support normal business operations 1.64, whether the   organization adapts advanced new technologies and 

innovation 1.63, Opportunity to   generate revenue with investment 1.55. This shows business activitiesô performances of the 

surveyed companies are in medium level.  

 

Table 2 ï Operational Efficiency 

ˉ Efficiency Mean Median Mode Std.Dev 

1 Total productivity  (Total sales / total cost) 1.63 1.0000 1.00 .75 

2 Labor productitivty  (Total sales /   labor cost) 1.66 1.0000 1.00 .75 

3 Profitability ratio  (Net profit / total sales) 1.58 1.0000 1.00 .73 

 

Organizational efficiency was analyzed based on above three criteria: Total productivity, Labor productitivty and 

Profitability ratio.  In overall, the means of them are between 1.58ï1.66 and standard deviations 0.73ï0.75. Here, the mean of 

total productivity is 1.63, labor productitivty 1.66 and profitability ratio 1.58.   This identifies that organizational efficiency is 

in medium level also.  

3. Analysis on influencing factors to the organizational efficiency 
Organizational efficiency was analyzed based on three criteria - total productivity, labor productivity and profitability 

ratio; and Spearman correlation and regression analysis were done to identify the correlation between above named criteria and 

organizational structure and management.  

 

Table 3 ï Total Productivity Correlations 

 q95 q89 q93 q100 q101 q102 

Spearm

an's rho 

q95 Total productivity (Total sales / total cost) 1.000      

q89 Use of modern management skills .427
**

 1.000     

q93 How well is the   corporate governance? .538
**

 .539
**

 1.000    

q100 

Whether the   organization has contracted 

relationships with banking, insurance and   

financial service providers who support 

normal business operations 

.492
**

 .389
**

 .462
**

 1.000   

q101 
Opportunity to   generate revenue with 

investment 
.505

**
 .377

**
 .427

**
 .570

**
 1.000  

q102 

Whether the   organization adapts 

advanced new technologies and 

innovation 
.500

**
 .462

**
 .529

**
 .596

**
 .588

**
 1.000 

** Correlation is significant at the 0.01 level (2-tailed) 
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From the result in above table, total productivity is correlated with corporate governance, and correlation coefficient is 

0.538. Also the criteria - ñopportunity to generate revenue with investmentò is correlated with total productivity and correlation 

coefficient is 0.505. In addition, the criteria -ñwhether the organization adapts advanced new technologies and innovationò is 

related with total productivity and correlation coefficient is 0.500  These results were regressed as per q95_rt = .160 ʭ 

q102_rw + .290 ʭ q101_rw + .316 ʭ q 93_rw + 0.38 model to define statistical importance of them. P value of above analysis 

shows that variables coefficients are correct and this model has a statistical importance. In other words, there is a linear 

correlation between these variables:  total productivity, corporate governance, opportunity to generate revenue with investment 

and use of new technology.  (F=303.940, P= .000). 

 

Table 4 ï Labor Productivity Correlations 

 q96 q89 q93 q100_ q101 q102 

Spearm

an's rho 

q96 
Labor productitivty (Total sales / labor 

cost) 
1.000      

q89 Use of modern management skills .426
**

 1.000     

q93 How well is the   corporate governance? .499
**

 .539
**

 1.000    

q100 

Whether the   organization has contracted 

relationships with banking, insurance and   

financial service providers who support 

normal business operations 

.516
**

 .389
**

 .462
**

 1.000   

q101 
Opportunity to   generate revenue with 

investment 
.450

**
 .377

**
 .427

**
 .570

**
 1.000 . 

q102_ 
Whether the   organization adapts 

advanced new technologies and innovation 
.516

**
 .462

**
 .529

**
 .596

**
 .588

**
 1.000 

** Correlation is significant at the 0.01 level (2-tailed) 

 

From above   analysis, below two criteria have correlations with Labor productivity and   correlation coefficient is 0.516 

for both: Whether the organization   has contracted relationships with banking, insurance and financial service providers who 

support normal business operations Whether the organization adapts advanced new technologies and innovation. 

 

These results were regressed as per q96_rt = .321 ʭ q102_rw + .328 ʭ q100_rw + 0 model to define statistical importance 

of them. P value of above analysis shows that variables coefficients   are correct and this model has a statistical importance. In 

other words, there is a linear correlation between labor productivity and these variables: whether the organization has 

contracted relationships with   banking, insurance and financial service providers who support normal   business operations, 

and whether the organization adapts advanced new technologies and innovation. (F = 364,891, P= 000). 

 

Table 5 ï Profitability ratio Correlations 

 q97 q89 q93 q100 q101 q102 

Spearma

n's rho 

q97 
Profitability ratio(Net profit / total 

sales) 
1.000      

q89 Use of modern management skills .354
**

 1.000     

q93 
How well is the   corporate 

governance? 
.490

**
 .539

**
 1.000    

q100 

Whether the   organization has 

contracted relationships with 

banking, insurance and   financial 

service providers who support 

normal business operations 

.470
**

 .389
**

 .462
**

 1.000   

q101 
Opportunity to   generate revenue 

with investment 
.503

**
 .377

**
 .427

**
 .570

**
 1.000  

q102 

Whether the   organization adapts 

advanced new technologies and 

innovation 
.521

**
 .462

**
 .529

**
 .596

**
 .588

**
 1.000 

**  Correlation is significant at the 0.01 level (2-tailed) 

 

From above analyses, below two criteria have correlations with efficiency and correlation coefficients are 0.503 and 0.521 

respectively:  Opportunity to generate revenue with investment. Whether the organization adapts advanced new technologies 

and innovation   These results were regressed as per q97_rt = .321 * q101_rw + .334 * q102_rw + 0.54 model to define 

statistical importance of them.  P value of above analysis shows that variables coefficients are correct and this model has a 

statistical importance. In other words, there is a linear correlation between organizational efficiency and these variables: 

opportunity to generate revenue with investment and whether the organization adapts advanced new technologies and 

innovation (F = 372.649, P = .000). 
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Summary 

We have done a research to identify influence of organizational structure and management to the organizationôs efficiency 

for Mongolian business entities, and have come up with following results. From the analysis on current situation of 

organizational structure and management, the mean is 1.5 for all of the factors: organizational structure and management, 

human resources and organizational efficiency. The overall mean of 1.5 indicates that overall operation performance of 

organizations is in medium level. 

Following are the results of the correlation and regression analyses for identifying how the organizational structure and 

management is influencing the efficiency of the business organizations. Whether the organization has contracted relationships 

with banking, insurance and financial service providers who support normal business operations Opportunity to generate 

revenue with investment.  Whether the organization adapts advanced new technologies and innovation. 

Total productivity has high correlation with the criteria: corporate governance, opportunity to generate revenue with 

investment and whether the organization adapts advanced new technologies and innovation. These three criteria explain 25% 

of the change to the total productivity respectively and 75% in total.  

Labor productivity has been strongly influenced by the criteria: whether the organization has contracted relationships with 

banking, insurance and financial service providers who support normal business operations and whether the organization 

adapts advanced new technologies and innovation. These two criteria is responsible for 25% of the change to the labor 

productivity, and 50% in total. Organizational efficiency is greatly influenced by the criteria: opportunity to generate revenue 

with investment and whether the organization adapts advanced new technologies and innovation. These two criteria are 

responsible for 25% of the change to the labor productivity, and 50% in total. 

In summary, based on the findings, this research concludes that Mongolian firms need to implement modern management 

tools and techniques in order to increase the efficiency and productivity of the business. Especially improving the corporate 

governance, implementing new technology and increasing profitability by ensuring financial stability and economic capability 

are the key practical significance of our research. 

 

ʂʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ 

ʅʝ ʫʢʘʟʘʥ. 
Conflict of Interest 

None declared. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ / References in English 

1. Batsukh D., Dorjgotov E.-O.,Mandshir D., Nyamdaa O  Business environmental analysis of organizations in Mongolia / 

D. Batsukh.,D. Dorjgotov E.-O.,  Mandshir., O. Nyamdaa // Business innovation. ï 2018 N 03 (11) ï P.- 15-19.  

2. Norovsambuu O., Dorjgotov E.-O., Banzragch B Business environmental analysis of organizations in Mongolia /O. 

Norovsambuu., E.-O.,Dorjgotov  B. Banzragch  // Science Magazine. ï 2018, N 03 (26).- P.- 44-46. 

3. Nergui S., Norovsambuu ʆ., Nyamkhuu B., Bathuyag D Research on the impact of innovation types and legal 

environment on business organizations / S.Nergui., O.Norovsambuu., B. Nyamkhuu., D.  Batkhuyag // Business innovation. ï 

2018 N 06 (12) ï P.- 4-19.  

4. Hamel G., Prahalad C Strategy as stretch and Leverage/ G. Hamel, C. Prahalad  // Harvard Review , March- April  

5. Batkhurel G, Analysis on influencing factors for improving competitiveness of business organization, / G. Batkhurel,- 

Ulaanbaatar, 2008.- 39-54 p. 

6. Purevdagva Kh , Organizational change management, / Kh. Purevdagva,- Ulaanbaatar , 2012. ï 78 - 85p. 

7. Noh, Chun-Sup, A Study on Strategic Management Models for Growth of Small and Medium-sized Enterprises, / Noh, 

Chun-Sup, Small and Medium-sized Enterprises Research Institute, / Research Series 3 /,  2000, - 48 ï 52p.  

8. Cho, Young Ho, A Study on Management Innovation and Manpower Management of Small and Medium Enterprises,/ 

Cho, Young Ho,  Small and Medium Business Institute, / , / Research Series 3 /,   2000, - 33p.  

9. Shin Chol Ho, Management innovation of Korean companies / Shin Chol Ho, Seoul Business Economy, 1999.- 52-69 p. 

10. Tsagaankhuu Ts, Research on Small and Medium Sized Enterprises, / Ts. Tsagaankhuu,- Ulaanbaatar 2010. ï 7- 35p.  

11. Shuurav Ya, The new management paradigm, / Ya Shuurav ï Ulaanbaatar 2007-25-35 p. 

12. Markides C, Strategic Innovation  in Established  Companies / C. Markides ï Sloan Management Review, Spring, 14-

35 p. 

13. The World Economic  Forum,  Global Competitiveness Report 2016 - 2017, / ranking of Mongolia, 

https://tradingeconomics.com/mongolia/competitiveness-index. (accessed 23.07.2018) 

  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (79) ǐ ʏʘʩʪʴ 2 ǐ ʗʥʚʘʨʴ 

 

23 
 

DOI: https://doi.org/ 10.23670/IRJ.2019.79.1.033 

ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʇʆʊʈɽɹʀʊɽʃʔʉʂʆɻʆ ʉʇʈʆʉɸ ʉ ʇʆʄʆʑʔʖ ʂʆʄʇʆɿʀʎʀʀ ʆɹʆɹʑɽʅʅʆɻʆ 

ʅɽʇɸʈɸʄɽʊʈʀʏɽʉʂʆɻʆ ʀ ʅɽʁʈʆʉɽʊɽɺʆɻʆ ʄɽʊʆɼʆɺ 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʇʦʩʧʝʣʦʚʘ ʃ.ʗ.
1, 

*, ʐʘʥʘʥʠʥ ɸ.ɸ.
2
 

1 
ORCID: 0000-0002-5037-4161, 

1 
ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ ʠʤ. ɸ.ɸ. ɼʦʨʦʜʥʠʮʳʥʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ çʀʥʬʦʨʤʘʪʠʢʘ ʠ 

ʫʧʨʘʚʣʝʥʠʝè ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ; 
2 
ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ  ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʦʩʢʦʚʩʢʠʡ ʬʠʟʠʢʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ)è, ɼʦʣʛʦʧʨʫʜʥʳʡ, ʈʦʩʩʠʷ 

* ʂʦʨʨʝʩʧʦʥʜʠʨʫʶʱʠʡ ʘʚʪʦʨ (poljak[at]yandex.ru) 
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ʆʧʠʩʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʮʝʥ ʠ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʨʳʥʢʘʭ 

ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʢʦʤʧʦʟʠʮʠʶ ʤʝʪʦʜʦʚ (ʦʙʦʙʱʝʥʥʳʡ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ 

ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʥʝʡʨʦʩʝʪʝʚʦʡ ʘʥʘʣʠʟ) ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʀʅɼɽʂʉ ʠ 

MATLAB. ʇʦʢʘʟʘʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ ʦʙʲʝʤʦʚ ʨʦʟʥʠʯʥʦʡ 

ʧʨʦʜʘʞʠ ʦʪʜʝʣʴʥʳʭ ʪʦʚʘʨʦʚ ʧʨʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ ʠʟʤʝʥʝʥʠʠ ʮʝʥ ʥʘ ʨʝʘʣʴʥʳʭ ʨʳʥʢʘʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ: ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʫʯʝʥʥʦʡ ʥʝʡʨʦʩʝʪʠ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʛʠʧʦʪʝʟʳ ʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʦʚʝʜʝʥʠʠ 

ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʡʨʦʩʝʪʝʚʦʡ ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʥʳʡ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʨʳʥʦʢ, 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʜʝʢʩ. 
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Abstract 

The forecasting technology for price and sales volume time series in consumer retail markets is described in the paper. The 

proposed technology is based on a combination of methods (a generalized non-parametric method for analyzing economic 

rationality and neural network analysis) and is supported by the INDEX and MATLAB tools. The efficiency of the use of 

technology for the short-term prediction of retail sales of certain goods is shown, with an expected change in prices in real 

markets for goods and services: the results of forecasting using a trained neural network do not go beyond the hypothesis of 

rational behavior of market participants. 
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ɺʚʝʜʝʥʠʝ 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶʱʠʭ ʜʠʥʘʤʠʢʫ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʩʚʷʟʘʥʘ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʛʠʙʢʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʮʝʥ ʠʣʠ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ.  

ʇʦʜ ʪʝʭʥʦʣʦʛʠʝʡ ʤʳ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʥʘʙʦʨ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʜʦʩʪʠʯʴ ʮʝʣʠ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɼʣʷ 

ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ ʜʚʫʤʝʨʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʮʝʥ ʠ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʫʶ ʢʦʤʧʦʟʠʮʠʶ [6, ʉ. 27] ʦʙʦʙʱʝʥʥʦʛʦ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ (ʆʅʄ) [1, ʉ. 1946], [2], [3],[4]  ʠ 

ʥʝʡʨʦʩʝʪʝʚʦʡ ʘʥʘʣʠʟ [5, ʉ. 14] ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ [7, C. 315], ʥʘ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ 

ʥʘʣʦʞʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʠʥʜʝʢʩʦʚ ʮʝʥ ʠ ʠʥʜʝʢʩʦʚ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ, 

ʦʪʨʘʞʘʶʱʠʝ ʜʠʥʘʤʠʢʫ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʨʳʥʢʘʭ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ [8, ʉ. 57] ʤʳ ʙʫʜʝʤ ʨʘʟʣʠʯʘʪʴ ʜʚʘ ʚʠʜʘ ʠʥʜʝʢʩʦʚ ʮʝʥ (ʧʨʠ ʫʩʣʦʚʠʠ ʥʝʠʟʤʝʥʥʦʩʪʠ 

ʥʝʮʝʥʦʚʳʭ ʬʘʢʪʦʨʦʚ): 

1. ñʢʦʨʟʠʥʥʳʡò ʠʥʜʝʢʩ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʥ (ʀʇʎ) (ʠʥʜʝʢʩ ʧʦʢʫʧʦʢ, ʠʥʜʝʢʩ ʠʥʬʣʷʮʠʠ), ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʝʪ 
ʠʟʤʝʥʝʥʠʝ ʨʘʩʭʦʜʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʜʚʫʭ ʧʝʨʠʦʜʘʭ ʚʨʝʤʝʥʠ ʥʘ ʧʦʢʫʧʢʫ ʟʘʜʘʥʥʦʡ ʢʦʨʟʠʥʳ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ (ʠʥʜʝʢʩʳ 

ʃʦʫ, ʃʘʩʧʝʡʨʝʩʘ, ʇʘʘʰʝ, ʌʠʰʝʨʘ ʠ ʜʨ.); 

2. ʠʥʜʝʢʩ ʩʪʦʠʤʦʩʪʠ ʞʠʟʥʠ (ʀʉɾ) (ʠʥʜʝʢʩ ʧʦʪʨʝʙʣʝʥʠʷ), ʦʮʝʥʠʚʘʶʱʠʡ ʜʠʥʘʤʠʢʫ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ 
ʧʦʪʨʝʙʣʷʝʤʳʭ ʢʦʣʠʯʝʩʪʚ ʙʣʘʛ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʧʦʣʝʟʥʦʩʪʠ (ʠʥʜʝʢʩʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʂʦʥʶʩʘ, ɼʠʚʠʟʠʘ, ʉʵʤʶʵʣʴʩʦʥʘ, ɺʝʨʠʘʥʘ [1], ʐʘʥʘʥʠʥʘ [2] ʠ ʜʨ.). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ñʢʦʨʟʠʥʥʳʭò ʠʥʜʝʢʩʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʥʝ ʪʨʝʙʫʶʪ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛ: ʚ ʙʘʟʠʩʥʦʤ ʠ ʪʝʢʫʱʝʤ ʧʝʨʠʦʜʘʭ ʚʝʢʪʦʨʘ ʢʦʣʠʯʝʩʪʚ ʥʝ ʩʦʚʧʘʜʘʶʪ. ʀʉɾ ʫʯʠʪʳʚʘʝʪ ʵʬʬʝʢʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 
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ʟʘʤʝʱʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʦʨʦʞʘʚʰʠʭ ʠʣʠ ʫʩʪʘʨʝʚʰʠʭ ʧʨʦʜʫʢʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʝʰʝʚʝʚʰʠʤʠ ʠʣʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤʠ. ʂʘʪʝʛʦʨʠʯʥʦʝ ʤʥʝʥʠʝ [8, ʉ. 15], ʯʪʦ ñʀʉɾ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʪʠʥʥʦʡ, ʥʦ ʥʝʠʟʚʝʩʪʥʦʡ 

ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠò, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ñʨʝʘʣʴʥʳʡ ʠʥʜʝʢʩ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴò (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʩʦʙʳʭ 

ʩʣʫʯʘʝʚ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ), ʙʳʣʦ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʧʨʦʚʝʨʛʥʫʪʦ ʩʝʨʠʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʨʳʥʢʦʚ 

ʩ ʧʦʤʦʱʴʶ ʦʙʦʙʱʝʥʥʦʛʦ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ [3], [4], [10]. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʪʝʨʤʠʥ ʠʥʜʝʢʩ ʮʝʥ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ 

ʠʥʜʝʢʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ (ʀʉɾ). ɼʦʢʘʟʘʥʦ [10, ʉ. 34], ʯʪʦ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ ʀʉɾ ʥʝ ʧʨʝʚʳʰʘʶʪ 

ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ ʃʘʩʧʝʡʨʝʩʘ ʠ ʥʝ ʦʧʫʩʢʘʶʪʩʷ ʥʠʞʝ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ ʇʘʘʰʝ. ʎʝʥʥʦʩʪʴ ʤʝʪʦʜʦʚ ʠʩʯʠʩʣʝʥʠʷ ʀʉɾ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ (ʛʨʫʧʧ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʭ-ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʪʦʚʘʨʦʚ), ʛʜʝ ʜʝʡʩʪʚʫʝʪ 

ʤʝʭʘʥʠʟʤ ʩʚʦʙʦʜʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ.  

ʆʙʦʙʱʝʥʥʳʡ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ɺ ʫʩʣʦʚʠʷʭ ʩʚʦʙʦʜʥʦʛʦ ʨʳʥʢʘ ʦʙʲʝʤʳ ʧʨʦʜʘʞ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʨʦʩʦʤ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʟʘʚʠʩʠʪ ʦʪ ʮʝʥ  X = X(P). ʅʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʠʨʘʝʪʩʷ ʥʘ ʛʠʧʦʪʝʟʫ ʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʦʚʝʜʝʥʠʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʦʪʦʨʘʷ ʫʪʚʝʨʞʜʘʝʪ: ʬʫʥʢʮʠʠ ʩʧʨʦʩʘ  X(P)  ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʪʦʯʢʠ ʤʘʢʩʠʤʫʤʘ ʥʝʢʦʪʦʨʦʡ ʚʦʛʥʫʪʦʡ 

ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ ʥʘ ʙʶʜʞʝʪʥʦʤ ʤʥʦʞʝʩʪʚʝ.  

ɺ ʧʘʨʝʪʦʚʩʢʦʡ ʪʝʦʨʠʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠʥʜʝʢʩʦʚ ʷʚʣʷʶʪʩʷ 

ʦʙʨʘʪʥʳʝ ʬʫʥʢʮʠʠ ʩʧʨʦʩʘ ()XP  ʠʣʠ ʬʫʥʢʮʠʠ ʩʧʨʦʩʘ )(PX . ɺ ʨʝʘʣʴʥʦʩʪʠ ʞʝ ʤʳ ʤʦʞʝʤ ʦʧʝʨʠʨʦʚʘʪʴ ʣʠʰʴ ʩ 

ʥʘʙʣʶʜʘʝʤʦʡ ʪʦʨʛʦʚʦʡ ʩʪʘʪʠʩʪʠʢʦʡ { }Tttt XP 0, =
, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʷ ʦʙʨʘʪʥʳʭ ʬʫʥʢʮʠʡ ʩʧʨʦʩʘ ʚ ʢʦʥʝʯʥʦʤ 

ʯʠʩʣʝ ʪʦʯʝʢ { }TttX 0=
. ʇʨʠ ʵʪʦʤ ʨʘʮʠʦʥʘʣʠʟʠʨʫʝʤʦʩʪʴ ʪʦʨʛʦʚʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʦʣʞʠʪʴ ʝʝ 

ʜʦ ʦʙʨʘʪʥʳʭ ʬʫʥʢʮʠʡ ʩʧʨʦʩʘ, ʨʘʮʠʦʥʘʣʠʟʠʨʫʝʤʳʭ ʚ ʢʣʘʩʩʝ 
0F
. ʊʝʦʨʝʤʘ ɸʬʨʠʘʪʘ-ɺʝʨʠʘʥʘ [1, ʉ. 946] ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʝʨʠʪʴ ʨʘʮʠʦʥʘʣʠʟʠʨʫʝʤʦʩʪʴ ʪʦʨʛʦʚʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʫʪʝʤ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ { } 0,...,1,0 >Tlll  ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ 

ʥʝʨʘʚʝʥʩʪʚ 

TttXtPt
tXP ,0,,,, =² tlt

tl
 

(1) 

ʇʨʠ ʵʪʦʤ ʦʜʥʦ ʠʟ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ (1) - ʬʫʥʢʮʠʷ ʧʦʣʝʟʥʦʩʪʠ, ʨʘʮʠʦʥʘʣʠʟʠʨʫʶʱʘʷ ʪʦʨʛʦʚʫʶ ʩʪʘʪʠʩʪʠʢʫ, 

ʠʤʝʝʪ ʚʠʜ: 
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ʇʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʨʝʰʝʥʠʶ ʩʠʩʪʝʤʳ (1) ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʠʥʜʝʢʩʦʚ ʮʝʥ 
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ël , ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʮʝʥ. 

ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʛʨʫʧʧʘ ʪʦʚʘʨʦʚ ( )nY,,Y=Y ...1  ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʦʩʪʘʣʴʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʪʦʚʘʨʦʚ 

( )nmZ,,Z=Z -...1 , ʝʩʣʠ ʧʝʨʝʩʪʘʥʦʚʢʦʡ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨ ʪʦʚʘʨʦʚ ( )mX,,X=X ...1
 ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

( )ZY,  ʪʘʢ, ʯʪʦ ʬʫʥʢʮʠʷ ʧʦʣʝʟʥʦʩʪʠ  ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʫʧʝʨʧʦʟʠʮʠʠ   () ()( )Z,YFF=XF 10
.  

ʇʨʦʧʦʨʮʠʠ ʮʝʥ ʪʦʚʘʨʦʚ ʦʪʜʝʣʠʤʦʡ ʛʨʫʧʧʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʣʠʰʴ ʩʧʨʦʩʦʤ ʥʘ ʪʦʚʘʨʳ ʜʘʥʥʦʡ ʛʨʫʧʧʳ. ʆʪʜʝʣʠʤʳʝ 

ʛʨʫʧʧʳ ʦʙʲʝʜʠʥʷʶʪ ʪʦʚʘʨʳ, ʩʚʷʟʘʥʥʳʝ ʩʚʦʡʩʪʚʘʤʠ ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʦʩʪʠ ʠ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ. ɻʨʫʧʧʳ ʤʦʛʫʪ 

ʚʢʣʘʜʳʚʘʪʴʩʷ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʦʙʨʘʟʫʷ ʟʘʪʝʡʣʠʚʳʝ ʩʪʨʫʢʪʫʨʳ - ʩʝʛʤʝʥʪʳ ʨʳʥʢʘ ʩʚʦʙʦʜʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ.  

ɺ ʧʫʙʣʠʢʘʮʠʷʭ [4], [10] ʦʧʠʩʳʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʠʩʯʠʩʣʝʥʠʷ ʠʥʜʝʢʩʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʧʫʪʝʤ 

çʩʤʷʛʯʝʥʠʷè ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ (ʧʫʪʝʤ ʟʘʜʘʥʠʷ ʤʝʨ ʥʝʯʝʪʢʦʩʪʠ). ɺʤʝʩʪʦ ʩʠʩʪʝʤʳ (1) 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʘʪʴ ʩʠʩʪʝʤʫ (3): 

TttXtPt
tXP ,0,,,, =² tlt

twl
 

(3) 

ʧʨʠ ʥʝʢʦʪʦʨʦʤ 1²v .  

ʄʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʨʘʩʰʠʨʷʝʪʩʷ ʩ ʨʦʩʪʦʤ v, ʠ ʝʩʣʠ ʩʠʩʪʝʤʘ (1) ʥʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʪʦ 
ʩʫʱʝʩʪʚʫʝʪ 

minv , ʷʚʣʷʶʱʝʝʩʷ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝʡ ʤʥʦʞʝʩʪʚʘ ʟʥʘʯʝʥʠʡ v, ʜʣʷ ʢʦʪʦʨʳʭ ʨʘʟʨʝʰʠʤʘ ʩʠʩʪʝʤʘ (3). ʊʘʢʦʝ 

minv  ʷʚʣʷʝʪʩʷ ʠʜʝʤʧʦʪʝʥʪʥʳʤ ʘʥʘʣʦʛʦʤ ʯʠʩʣʘ ʌʨʦʙʝʥʠʫʩʘ ï ʇʝʨʨʦʥʘ (ʩʤ. [3, ʉ. 93]) ʠ ʠʤʝʝʪ ʩʤʳʩʣ ʧʦʢʘʟʘʪʝʣʷ (ʠʣʠ 

ʧʦʨʦʛʘ)  ʨʘʮʠʦʥʘʣʠʟʠʨʫʝʤʦʩʪʠ ʩʝʛʤʝʥʪʘ ʨʳʥʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʜʘʥʥʦʡ ʪʦʨʛʦʚʦʡ ʩʪʘʪʠʩʪʠʢʦʡ.  

ɿʥʘʯʝʥʠʷ ( )1min-v  ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʤʝʨʳ ʥʝʪʦʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʛʠʧʦʪʝʟʳ ʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʦʚʝʜʝʥʠʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʨʳʥʢʝ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʢʘʢ ʤʝʨʳ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʰʝʥʠʡ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʥʜʝʢʩʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʥʜʝʢʩʦʚ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʧʨʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ 

ʠʟʤʝʥʝʥʠʠ ʠʥʜʝʢʩʦʚ ʮʝʥ. ʆʪʯʝʪʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʨʦʜʘʞ [9] ʟʘ ʧʝʨʠʦʜ 8 ʣʝʪ (2009 ï 2016 ʛʛ.) ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʦ ʮʝʧʥʳʭ 

ʠʥʜʝʢʩʘʭ ʮʝʥ ʠ ʠʥʜʝʢʩʘʭ ʦʙʲʝʤʦʚ ʃʘʩʧʝʡʨʝʩʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʜʣʷ 56 ʥʘʠʤʝʥʦʚʘʥʠʡ ʛʨʫʧʧ 

ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ (ʪʘʙʣ. 1). ʇʦʢʘʟʘʪʝʣʠ ʨʘʟʙʠʪʳ ʥʘ ʪʨʠ ʪʦʚʘʨʦʚʝʜʯʝʩʢʠʭ (ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ) ʢʣʘʩʩʘ: çʇʨʦʜʫʢʪʦʚʳʝ 

ʪʦʚʘʨʳè [1-22], çʅʝʧʨʦʜʫʢʪʦʚʳʝ ʪʦʚʘʨʳè [23-44], çʋʩʣʫʛʠè [45-56]. ɺ ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʮʝʧʥʦʤ ʠʥʜʝʢʩʝ ʩʨʘʚʥʠʚʘʶʪʩʷ 

ʮʝʥʳ ʠ ʦʙʲʝʤʳ ʧʨʦʜʘʞ ʢʘʞʜʦʛʦ ʛʦʜʘ ʩ ʮʝʥʘʤʠ ʠ ʦʙʲʝʤʘʤʠ ʧʨʦʜʘʞ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ. ɺ ʨʝʘʣʴʥʳʭ ʧʨʠʤʝʨʘʭ ʮʝʧʥʳʝ 

ʀʇʎ ʙʳʣʠ ʧʝʨʝʩʯʠʪʘʥʳ ʚ ʧʨʷʤʳʝ ʠʥʜʝʢʩʳ ʟʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ (8 ʣʝʪ). ʕʪʠ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʧʨʷʤʳʭ ʠʥʜʝʢʩʦʚ 

ʩʣʫʞʘʪ ʚʭʦʜʘʤʠ ʩʠʩʪʝʤʳ ʀʅɼɽʂʉ [10, ʉ. 36] ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʘʥʘʣʠʟʘ ʠ ʩʝʛʤʝʥʪʘʮʠʠ ʨʦʟʥʠʯʥʦʛʦ ʨʳʥʢʘ ʩ ʧʦʤʦʱʴʶ 
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ʆʅʄ. ʇʦʥʷʪʥʦ, ʯʪʦ ʯʣʝʥʳ ʵʪʦʛʦ ʜʚʫʤʝʨʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʘʚʠʩʠʤʳʤʠ, ʘ ʷʚʣʷʶʪʩʷ 

ʧʨʦʜʫʢʪʦʤ ʢʦʤʧʨʦʤʠʩʩʘ ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʧʨʦʜʘʚʮʦʚ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ. ɽʩʣʠ ʵʪʦʪ ʢʦʤʧʨʦʤʠʩʩ ʜʦʩʪʠʛʥʫʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʜʘʥʥʦʛʦ ʨʳʥʢʘ, ʪʦ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 

ʪʦʯʥʦʛʦ ʨʝʰʝʥʠʷ (2) ʩʠʩʪʝʤʳ ʥʝʨʘʚʝʥʩʪʚ (1) ʠ ʠʩʯʠʩʣʝʥʠʷ ʠʥʜʝʢʩʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ 1 ï ʊʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ʨʳʥʢʘ ʈʌ 

1 ʄʷʩʦ 15 ʄʘʢʘʨʦʥʳ 29 ʄʳʣʦ 43 ʖʚʝʣʠʨʥʳʝ 

2 ʄʷʩʦʧʨʦʜ 16 ʍʣʝʙʦʙʫʣ 30 ʇʘʨʬʶʤ 44 ʄʝʜ, ʬʘʨʤʘ 

3 ʂʦʥʩ ʤʷʩʦ 17 ʂʘʨʪʦʬʝʣʴ 31 ʏʘʩʳ 45 ɹʳʪʦʚʳʝ ʫʩʣʫʛʠ 

4 ʈʳʙʘ 18 ʆʚʦʱʠ 32 ɸʫʜʠʦʘʧʧʘʨʘʪ 46 ʊʨʘʥʩʧʦʨʪ 

5 ɾʠʚ ʤʘʩʣʘ 19 ʌʨʫʢʪʳ 33 ʊʝʣʝʚʠʟʦʨʳ 47 ʉʚʷʟʴ 

6 ʈʘʩʪʠʪ ʤʘʩʣʘ 20 ʏʘʡ 34 ʍʦʣʦʜ-ʤʦʨʦʟ 48 ɾʠʣʠʱʥʳʝ 

7 ʄʘʨʛʘʨʠʥ 21 ɸʣʢʦʛʦʣʴ 35 ʉʪʠʨ ʤʘʰ 49 ʂʦʤʤʫʥʘʣʴʥʳʝ 

8 ʄʦʣʦʯʥʳʝ 22 ʊʘʙʘʯʥʳʝ 36 ɺʝʣʦ-ʤʦʪʦʚʝʣʦ 50 ʂʫʣʴʪʫʨʘ 

9 ʉʳʨʳ 23 ʊʢʘʥʠ 37 ʄʦʪʦʮʠʢʣʳ 51 ʊʫʨʠʟʤ 

10 ʗʡʮʘ 24 ʆʜʝʞʜʘ 38 ɸʚʪʦ ʣʝʛʢ 52 ʌʠʟʢʫʣʴʪ-ʩʧʦʨʪ 

11 ʉʘʭʘʨ 25 ʄʝʭ/ʊʨʠʢʦʪ 39 ɹʝʥʟʠʥ ʘʚʪʦ 53 ʄʝʜ ʫʩʣʫʛʠ 

12 ʂʦʥʜʠʪʝʨʩʢʠʝ 26 ʏʫʣʦʯʥʳʝ 40 ʄʝʙʝʣʴ 54 ʉʘʥʘʪʦʨʥʳʝ- 

13 ʄʫʢʘ 27 ʆʙʫʚʴ 41 ʂʦʚʨʳ 55 ʇʨʘʚʦ 

14 ʂʨʫʧʘ 28 ʄʦʶʱʠʝ 42 ʉʪʨʦʡʤʘʪʝʨʠʘʣʳ 56 ʆʙʨʘʟʦʚʘʥʠʝ 

 

ɺʳʭʦʜʳ ʵʪʘʧʘ (ʚʳʯʠʩʣʝʥʥʳʝ ʠʥʜʝʢʩʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʜʣʷ ʛʨʫʧʧ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʭ-

ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʪʦʚʘʨʦʚ) ʩʣʫʞʘʪ ʚʭʦʜʘʤʠ ʜʣʷ ʵʪʘʧʘ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ.  

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʝʛʤʝʥʪʘʮʠʠ ʨʳʥʢʘ ʈʌ, ʧʨʦʚʝʜʝʥʥʦʡ ʩ ʦʧʦʨʦʡ ʥʘ ʪʦʚʘʨʦʚʝʜʯʝʩʢʠʝ ʢʣʘʩʩʳ.  

 

 
ʈʠʩ. 1 ï ʉʝʛʤʝʥʪʳ ʨʳʥʢʘ ʩʚʦʙʦʜʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ 

 

ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʠʥʜʝʢʩʦʚ ʮʝʥ (ʘ) ʠ ʠʥʜʝʢʩʦʚ ʦʙʲʝʤʦʚ (ʚ ʘʙʩʦʣʶʪʥʦʡ (ʙ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ (ʚ) ʰʢʘʣʘʭ) 

ʜʣʷ ʛʨʫʧʧ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʪʦʚʘʨʦʚʝʜʯʝʩʢʠʭ ʢʣʘʩʩʦʚ. ɻʨʘʬʠʢʠ ʠʣʣʶʩʪʨʠʨʫʶʪ ʜʦʩʪʘʪʦʯʥʦ ʫʤʝʨʝʥʥʳʡ ʨʦʩʪ 

ʠʥʜʝʢʩʦʚ ʩʪʦʠʤʦʩʪʠ ʞʠʟʥʠ (ʨʠʩ. 2.ʘ) ʠ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʝ ʧʘʜʝʥʠʝ ʠʥʜʝʢʩʦʚ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʥʘʯʠʥʘʷ ʩ 2014 ʛʦʜʘ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ ʚ ʚʳʷʚʣʝʥʥʳʭ ʩʝʛʤʝʥʪʘʭ ʨʳʥʢʘ ʧʦʪʨʝʙʠʪʝʣʠ ʈʌ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ 2009-2016 ʛʛ. ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ: ʜʣʷ ʩʪʘʪʠʩʪʠʢʠ ʈʌ ʩʠʩʪʝʤʘ ʥʝʨʘʚʝʥʩʪʚ (1) ʠʤʝʣʘ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ (2). ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʢʘʞʜʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʩʦʚʝʨʰʘʣ ʧʦʢʫʧʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ (ʚʦʟʤʦʞʥʦ, ʵʢʟʦʪʠʯʝʩʢʠʤʠ) 

ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ, ʥʦ ʘʛʨʝʛʠʨʦʚʘʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʛʝʥʪ ʇʦʪʨʝʙʠʪʝʣʴ ʨʘʮʠʦʥʘʣʴʥʦ ñʧʝʨʝʤʝʱʘʣʩʷò ʧʦ ʪʦʯʢʘʤ 

ʤʘʢʩʠʤʫʤʘ ʥʝʢʦʪʦʨʦʡ ʚʦʛʥʫʪʦʡ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ ʥʘ ʙʶʜʞʝʪʥʦʤ ʤʥʦʞʝʩʪʚʝ. 

 

 

 

 

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (79) ǐ ʏʘʩʪʴ 2 ǐ ʗʥʚʘʨʴ 

 

26 
 

 
ʘ)                                        ʙ) 

 
                                                                                                  ʚ) 

ʈʠʩ. 2 ï ʀʥʜʝʢʩʳ ʮʝʥ (ʘ) ʠ ʠʥʜʝʢʩʳ ʦʙʲʝʤʦʚ (ʙ, ʚ) 

 

ʇʨʦʜʦʣʞʠʤ ʩʝʛʤʝʥʪʘʮʠʶ ʨʘʮʠʦʥʘʣʠʟʠʨʫʝʤʦʛʦ ʢʣʘʩʩʘ ñʋʩʣʫʛʠò ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʡ  

ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʦʩʪʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʫʩʣʫʛ. ʈʝʟʫʣʴʪʘʪ ʦʪʨʘʟʠʤ ʚ ʪʘʙʣʠʮʝ 2, ʛʜʝ: 

¶ - ʨʘʮʠʦʥʘʣʠʟʠʨʫʝʤʘʷ ʧʘʨʘ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʫʩʣʫʛ; 

¶¶ - ʨʘʮʠʦʥʘʣʠʟʠʨʫʝʤʘʷ ʠ ʦʪʜʝʣʠʤʘʷ ʧʘʨʘ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʫʩʣʫʛ. 

ʉʚʦʙʦʜʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ, ʢʦʛʜʘ ʩʧʨʦʩ ʥʘ ʪʦʚʘʨʳ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʮʝʥʳ, ʥʘʙʣʶʜʘʣʘʩʴ ʚ 14 ʩʝʛʤʝʥʪʘʭ (ñ1 

ɹʳʪʦʚʳʝ ʫʩʣʫʛʠ + 6 ʂʫʣʴʪʫʨʘò, ñ1 ɹʳʪʦʚʳʝ ʫʩʣʫʛʠ + 8 ʉʧʦʨʪò, ñ1 ɹʳʪʦʚʳʝ ʫʩʣʫʛʠ + ʇʨʘʚʦò, ñ2 ʊʨʘʥʩʧʦʨʪ + 6 

ʂʫʣʴʪʫʨʘò ʠ ʪ.ʜ.). ɺ ʢʘʞʜʦʤ ʠʟ ʩʝʛʤʝʥʪʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʦ ʤʥʦʞʝʩʪʚʦ ʬʠʨʤ, ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʥʘʜʣʝʞʘʣʘ ʣʠʰʴ 

ʥʝʙʦʣʴʰʘʷ ʜʦʣʷ ʨʳʥʢʘ - ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʟʘʪʨʫʜʥʷʶʱʝʝ ʬʠʨʤʘʤ ʤʦʥʦʧʦʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʮʝʥʳ. 

ʉʠʩʪʝʤʘ ʀʅɼɽʂʉ ʪʘʢʞʝ ʚʳʜʝʣʠʣʘ ʩʝʛʤʝʥʪʳ, ʛʜʝ ʧʨʦʜʦʣʞʘʶʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʤʦʥʦʧʦʣʠʠ: ñ4 

ɾʠʣʠʱʥʳʝ ʫʩʣʫʛʠò, ñ5 ʂʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠò, ñ9 ʄʝʜʠʮʠʥʘ, ʌʘʨʤʘʮʝʚʪʠʢʘ, ʆʨʪʦʧʝʜʠʷò. 

 

ʊʘʙʣʠʮʘ 2 ï ɻʨʫʧʧʳ ʠʟ ʧʘʨ ʫʩʣʫʛ 

ʋʩʣʫʛʠ/ ʋʩʣʫʛʠ 1 2 3 4 5 6 7 8 9 10 11 12 

1 ɹʳʪʦʚʳʝ ¶     ¶¶  ¶¶   ¶¶  

2 ʊʨʘʥʩʧʦʨʪ  ¶    ¶¶  ¶¶   ¶¶ ¶¶ 

3 ʉʚʷʟʴ   ¶        ¶ ¶¶ 

4 ɾʠʣʠʱʥʳʝ    ¶         

5 ʂʦʤʤʫʥʘʣʴʥʳʝ     ¶        

6 ʂʫʣʴʪʫʨʘ ¶¶ ¶¶    ¶ ¶¶ ¶¶     

7 ʊʫʨʠʟʤ      ¶¶ ¶      

8 ʉʧʦʨʪ ¶¶ ¶¶    ¶¶  ¶   ¶ ¶ 

9 ʄʝʜʠʮʠʥʘ         ¶    

10 ʉʘʥʘʪʦʨʥʳʝ          ¶ ¶¶  

11 ʇʨʘʚʦ ¶¶ ¶¶      ¶  ¶¶ ¶  

12 ʆʙʨʘʟʦʚʘʥʠʝ  ¶¶ ¶¶     ¶    ¶ 

 

ɺʳʙʝʨʝʤ ʜʣʷ ʮʝʣʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʜʝʣʠʤʫʶ ʛʨʫʧʧʫ ñʊʨʘʥʩʧʦʨʪ + ʂʫʣʴʪʫʨʘò. ʇʦʩʪʘʚʠʤ ʟʘʜʘʯʫ: ʧʦʩʪʨʦʠʪʴ ʠ 

ʦʙʫʯʠʪʴ  ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʪʘʙʣʠʯʥʦ ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ X i = F(Pi,Ti). ɺʳʙʦʨʢʠ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʩʦʩʪʘʚʣʷʶʪʩʷ ʠʟ ʧʝʨʚʳʭ 8 ʚʨʝʤʝʥʥʳʭ ʪʦʯʝʢ. ɼʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʦʙʫʯʝʥʥʦʡ ʩʝʪʠ ʠʟ ʩʪʘʪʠʩʪʠʢʠ ʈʦʩʩʪʘʪʘ [9] ʚʳʙʠʨʘʶʪʩʷ 

ʟʥʘʯʝʥʠʷ ʮʠʢʣʠʯʝʩʢʦʛʦ ʀʇʎ ʥʘ 2017 ʛ. ʜʣʷ ʚʩʝʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. 
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ʉʦʟʜʘʜʠʤ ʩʝʪʴ ʩ ʥʝʩʣʦʞʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʪʠʧʘ feed-forward backprop ʩ ʧʨʷʤʦʡ ʧʝʨʝʜʘʯʝʡ ʩʠʛʥʘʣʘ, ʩ ʦʙʨʘʪʥʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʰʠʙʢʠ [5, ʉ. 15] ʠ ʯʠʩʣʦʤ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʦʤ ʩʣʦʝ N=10. ʅʘ ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʭʦʜ ʙʫʜʝʤ ʧʦʜʘʚʘʪʴ 

ʩʠʛʥʘʣ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʦʜʥʦʤʝʨʥʳʡ (R=1 ʚ Matlab), (Pi) ʠ ʜʚʫʤʝʨʥʳʡ (R=2), (Pi,Ti). ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʣʷ 

ʫʩʣʫʛ ñʊʨʘʥʩʧʦʨʪò ʠ ñʂʫʣʴʪʫʨʘò ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3 ʠ ʨʠʩ. 4 ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ X(P) ʠ X(t). ʅʝʧʨʝʨʳʚʥʘʷ ʣʠʥʠʷ 

ʦʪʨʘʞʘʝʪ ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ, ʢʨʝʩʪʠʢʠ ʠ ʢʨʫʞʢʠ ï ʨʝʟʫʣʴʪʘʪʳ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʜʚʫʤʷ ʥʝʡʨʦʩʝʪʷʤʠ, ʧʨʠʥʠʤʘʶʱʠʤʠ 

ʥʘ ʚʭʦʜ ʦʜʥʦʤʝʨʥʳʡ ʠ ʜʚʫʤʝʨʥʳʡ ʩʠʛʥʘʣʳ. ʆʪʤʝʪʠʤ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ N ʧʨʠʚʦʜʠʪ ʢ ʵʬʬʝʢʪʫ ʧʝʨʝʫʯʠʚʘʥʠʷ (ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ - ʢ ʪʨʠʚʠʘʣʴʥʳʤ ʦʪʚʝʪʘʤ). 

 

 
ʈʠʩ. 4 ï ʋʩʣʫʛʘ ñʊʨʘʥʩʧʦʨʪò. X(p) ʠ X(t), N=10, R1(+), R2(o) 

 

 
ʈʠʩ. 5 ï ʋʩʣʫʛʘ ñʂʫʣʴʪʫʨʘò. X(p) ʠ X(t), N=10, R1(+), R2(o) 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʜʚʫʤʝʨʥʳʝ ʚʭʦʜʳ ʜʘʶʪ ʤʝʥʴʰʫʶ ʦʰʠʙʢʫ ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʥʝʞʝʣʠ ʦʜʥʦʤʝʨʥʳʝ, ʯʪʦ ʪʦʣʴʢʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʯʣʝʥʦʚ ʜʚʫʤʝʨʥʦʛʦ ʨʷʜʘ. ʍʨʦʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʝʜʳʩʪʦʨʠʷ, ʧʨʝʥʝʙʨʝʛʘʝʤʘʷ ʆʅʄ, 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʤʘʣʦʚʘʞʥʦʡ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʩʧʨʦʩʘ. 

ɸ ʪʝʧʝʨʴ ʧʨʦʚʝʨʠʤ, ʥʝ ʥʘʨʫʰʠʣʦ ʣʠ ʥʝʡʨʦʩʝʪʝʚʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ ʚʳʧʦʣʥʝʥʠʝ ʛʠʧʦʪʝʟʳ ʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʦʚʝʜʝʥʠʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ɿʘʤʝʥʠʤ ʚʦ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʤʘʭ ʧʨʦʜʘʞ ʥʘ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʥʝʡʨʦʘʧʧʨʦʢʩʠʤʘʪʦʨʘ ʜʣʷ ʩʣʫʯʘʝʚ ʦʜʥʦʤʝʨʥʳʭ ʠ ʜʚʫʤʝʨʥʳʭ ʚʭʦʜʦʚ. ɺʥʦʚʴ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ 

ʨʘʮʠʦʥʘʣʠʟʠʨʫʶʪ ʩʝʛʤʝʥʪ ʨʳʥʢʘ ñʊʨʘʥʩʧʦʨʪ+ʂʫʣʴʪʫʨʘò ʩ ʨʘʟʥʳʤʠ ʤʝʨʘʤʠ ʥʝʪʦʯʥʦʩʪʠ: 0.00037 (R=1) ʠ 0.0001 (R=2). 

ɼʝʣʘʝʤ ʚʳʚʦʜ ʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʤʝʨʥʳʭ ʚʭʦʜʦʚ ʚ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʡ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʨʳʥʢʘʭ. 

ɺʳʚʦʜʳ 

ɺʳʷʚʣʝʥʳ ʩʝʛʤʝʥʪʳ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʘ ʈʌ ʜʚʫʭ ʪʠʧʦʚ: ʩʝʛʤʝʥʪʳ, ʛʜʝ ʜʝʡʩʪʚʫʝʪ ʤʝʭʘʥʠʟʤ ʩʚʦʙʦʜʥʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʩʝʛʤʝʥʪʳ, ʛʜʝ ʧʨʦʜʦʣʞʘʶʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʤʦʥʦʧʦʣʠʠ.  

ʇʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʦʙʫʯʝʥʠʶ ʥʝʡʨʦʩʝʪʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʠʥʜʝʢʩʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ. ʇʦʜʪʚʝʨʞʜʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʫʯʝʥʥʦʡ ʩʝʪʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʙʫʜʫʱʝʝ ʟʥʘʯʝʥʠʝ 

ʦʙʲʝʤʦʚ ʨʦʟʥʠʯʥʦʡ ʧʨʦʜʘʞʠ ʦʪʜʝʣʴʥʳʭ ʪʦʚʘʨʦʚ ʧʨʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ ʠʟʤʝʥʝʥʠʠ ʮʝʥ ʪʘʢ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʛʠʧʦʪʝʟʳ ʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʦʚʝʜʝʥʠʠ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ. ɺʳʷʚʣʝʥʘ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʩʝʪʝʚʦʛʦ ʚʭʦʜʘ. 
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ʢʦʤʙʠʥʘʪʘ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʘʣʴʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʥʘʢʦʧʣʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ. ɿʘ 6 

ʣʝʪ (2012-2018ʛʛ.) ʥʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʜʦʨʦʞʥʘʷ ʢʘʨʪʘ 

ʦʮʝʥʠʚʘʝʪ ʚʘʨʠʘʥʪʳ, ʨʠʩʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦʝʢʪʦʚ ʨʝʤʝʜʠʘʮʠʠ, ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʠ. ɹʘʟʦʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛ. ɹʘʡʢʘʣʴʩʢʘ ʤʦʛʫʪ ʙʳʪʴ 3 ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʘ: ʨʝʢʨʝʘʮʠʦʥʥʳʡ, 

ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʠ ʩʧʦʨʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ; ʚʦʜʘ ʠʟ ʦʟ. ɹʘʡʢʘʣ; ʨʳʙʥʳʝ ʨʝʩʫʨʩʳ ʦʟʝʨʘ ʠ ʜʘʨʳ ʧʨʠʙʘʡʢʘʣʴʩʢʦʡ ʪʘʡʛʠ.  

ʇʝʨʚʳʡ ʵʪʘʧ: ʵʢʦʣʦʛʠʯʝʩʢʠʡ, ʧʨʦʤʳʰʣʝʥʥʳʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʫʜʠʪ ʩʠʪʫʘʮʠʠ ʚ ʛʦʨʦʜʝ, ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ ʠ 

ʧʦʣʠʛʦʥʘʭ ʧʨʦʤʦʪʭʦʜʦʚ. ɺʪʦʨʦʡ ʵʪʘʧ: ʨʝʠʥʞʠʥʠʨʠʥʛ ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʊʨʝʪʠʡ ʵʪʘʧ: 

ʨʝʤʝʜʠʘʮʠʷ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʫʪʠʣʠʟʘʮʠʷ ʚʩʝʭ ʦʪʭʦʜʦʚ ʩ ʩʦʟʜʘʥʠʝʤ ʧʣʦʱʘʜʦʢ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʧʨʠʝʤʣʝʤʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ɿʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ: ʩʦʟʜʘʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ ɹʘʡʢʘʣʴʩʢʘ ʢʨʫʧʥʝʡʰʝʛʦ ʮʝʥʪʨʘ 

ʨʝʢʨʝʘʮʠʠ, ʩʧʦʨʪʘ ʠ ʦʪʜʳʭʘ ʩ ʨʘʟʚʠʪʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʵʢʦʣʦʛʠʯʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʢʣʘʩʪʝʨʘʤʠ çʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʭʨʘʥʘ ʦʟ. ɹʘʡʢʘʣ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ, ʛ. ɹʘʡʢʘʣʴʩʢ ʠ ɹʎɹʂ, ʜʦʨʦʞʥʘʷ ʢʘʨʪʘ, 

ʨʝʢʫʣʴʪʠʚʘʮʠʷ, ʨʝʤʝʜʠʘʮʠʷ, ʨʝʠʥʞʠʥʠʨʠʥʛ, ʟʝʣʝʥʘʷ ʵʢʦʥʦʤʠʢʘ. 
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Abstract 

The city of Baikalsk, with the industrial site of the Baikal pulp and paper plant located on its territory, continues to be the 

most environmentally hazardous facility on the coast of Baikal lake. The closure of the plant is not accompanied by real 

measures to overcome the accumulated environmental damage. During 6 years (2012-2018) the city development program in 

the new conditions was not proposed. The proposed roadmap assesses the options, risks, and environmental constraints of 

remediation, and development projects. The effective development of the city of Baikalsk can be based on 3 natural resources: 

recreational, tourist and sports potential; water from the Baikal; fish resources of the lake and the gifts of the Baikal taiga. 

The first stage: environmental, industrial and economic audit of the situation in the city, at the industrial site and landfill of 

industrial waste. The second stage: reengineering under environmental constraints. The third stage: remediation and 

recultivation of the territory and disposal of all waste with the creation of platforms for the development of environmentally 

friendly production. The final stage: the creation within the city of Baikalsk of the largest center for recreation, sports and 

recreation with a developed environmental infrastructure and environmentally friendly production clusters of the "green 

economy". 

Keywords: Lake protection. Baikal, ecological diversification, Baikalsk and the BPPM, roadmap, reclamation, 

remediation, reengineering, green economy. 
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ʈʠʩ. 1 - ʇʨʦʤʧʣʦʱʘʜʢʘ ɹʎɹʂ 

 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʝ ɹʘʡʢʘʣʴʩʢʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʨʦʙʣʝʤʥʳʤ 

ʷʚʣʷʝʪʩʷ ʛ. ɹʘʡʢʘʣʴʩʢ ʩ ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ ʝʛʦ ʧʣʦʱʘʜʢʝ ɹʎɹʂ (ʨʠʩ.1) [1, ʉ. 72 ï 74]. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʡ 

ʦʙʩʫʞʜʘʣʩʷ ʚʦʧʨʦʩ ʦ ʟʘʢʨʳʪʠʠ ʠʣʠ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʠ ɹʎɹʂ [3, ʉ.128], [4, ʉ. 430].  ʌʦʨʤʘʣʴʥʦʝ ʟʘʢʨʳʪʠʝ ʚ 2013 

ʛʦʜʫ ɹʘʡʢʘʣʴʩʢʦʛʦ ʎɹʂ ʧʨʝʢʨʘʪʠʣʦ ʣʠʰʴ ʧʨʷʤʦʡ ʩʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ɹʘʡʢʘʣ ʠ ʚʳʙʨʦʩ ʜʫʨʥʦʧʘʭʥʫʱʠʭ ʛʘʟʦʚ ʚ 

ʘʪʤʦʩʬʝʨʫ. ʇʦʣʠʛʦʥʳ ʩ 6.2 ʤʣʥ ʤ
3
 ʰʣʘʤ-ʣʠʛʥʠʥʘ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ʚ ʩʣʫʯʘʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʩʝʣʷ ʠʣʠ ʧʝʨʝʧʦʣʥʝʥʠʷ  ʢʘʨʪ-ʥʘʢʦʧʠʪʝʣʝʡ. ʂʫʧʦʣ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦʜ ʢʦʤʙʠʥʘʪʦʤ 

ʧʨʦʜʦʣʞʘʝʪ ʟʘʛʨʷʟʥʷʪʴ ʘʢʚʘʪʦʨʠʶ ʦʟʝʨʘ, ʨʘʟʨʫʰʘʶʱʠʝʩʷ ʮʝʭʘ ɹʎɹʂ ʩʪʘʥʦʚʷʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʸʥʥʳʭ ʱʝʣʦʢʘʤʠ 

ʣʠʚʥʝʚʳʭ ʩʪʦʢʦʚ, ʥʝʦʭʨʘʥʷʝʤʳʝ ʧʦʣʠʛʦʥʳ ʧʨʦʤʦʪʭʦʜʦʚ ʩʪʘʥʦʚʷʪʩʷ ʩʚʘʣʢʘʤʠ ʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʦʟ. 

ɹʘʡʢʘʣ [2, ʉ. 328], (ʨʠʩ. 2).  

 

 
ʈʠʩ. 2 - ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʘʨʪ-ʦʪʩʪʦʡʥʠʢʦʚ ʥʘ ʧʦʣʠʛʦʥʘʭ ʧʨʦʤʦʪʭʦʜʦʚ ɹʎɹʂ 
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ɺʝʩʴ ʫʟʝʣ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʛʦʨʦʜʘ ʨʘʩʧʫʪʘʪʴ ʥʝ ʫʜʘʝʪʩʷ ʙʝʟ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʝʛʦ ʨʘʟʚʠʪʠʷ. 

ɼʣʷ ʤʝʪʦʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ ʭʘʨʘʢʪʝʨʥʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʦʪ ʙʫʜʫʱʝʛʦ ʢ 

ʥʘʩʪʦʷʱʝʤʫ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʦʮʝʥʠʚʘʝʪ ʚʘʨʠʘʥʪʳ, ʨʠʩʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ʧʨʦʝʢʪʦʚ. ʇʦʰʘʛʦʚʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʛʦʨʦʜʘ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʡʪʠ ʦʪ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʢ ʩʦʟʜʘʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʝʛʦ ʘʜʘʧʪʘʮʠʠ, ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ, ʥʘʢʦʥʝʮ, ʢ ʬʠʟʠʯʝʩʢʦʤʫ 

ʚʦʧʣʦʱʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ [5, ʉ. 583],[6],[7, ʉ.81-94],[8, ʉ. 140],[9, ʉ.140]. 

ɹʘʟʦʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛ. ɹʘʡʢʘʣʴʩʢʘ ʤʦʛʫʪ ʙʳʪʴ 3 ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʘ: 

¶ ʨʝʢʨʝʘʮʠʦʥʥʳʡ, ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʠ ʩʧʦʨʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ; 

¶ ʚʦʜʘ ʦʟ. ɹʘʡʢʘʣ; 

¶ ʨʳʙʥʳʝ ʨʝʩʫʨʩʳ ʦʟʝʨʘ ʠ ʜʘʨʳ ʧʨʠʙʘʡʢʘʣʴʩʢʦʡ ʪʘʡʛʠ. 

ɺʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛ. ɹʘʡʢʘʣʴʩʢʘ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʥʘʣʠʯʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʤʦʱʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʠ ʨʝʟʝʨʚʳ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ʅʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʥʘʩʝʣʝʥʠʷ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʮʝʥʪʨʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʥʦʚʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. 

ʅʘ ʧʨʠʤʝʨʝ ʛ. ɹʘʡʢʘʣʴʩʢʘ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ 

ʤʦʥʦʛʦʨʦʜʘ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʪʘʧʦʚ: 

¶ ʢʦʤʧʣʝʢʩʥʳʡ ʘʫʜʠʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ; 

¶ ʧʨʦʤʳʰʣʝʥʥʳʡ ʘʫʜʠʪ ʩʦʩʪʦʷʥʠʷ ɹʎɹʂ, ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʛʦ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʦʮʝʥʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʘʟʤʝʱʝʥʠʶ 
ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ; 

ʨʝʠʥʞʠʥʠʨʠʥʛ - ʨʘʟʨʘʙʦʪʢʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʠʝʤʣʝʤʦʩʪʴ ʥʦʚʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ; 

ʨʝʤʝʜʠʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ - ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʯʘʩʪʢʦʚ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʦʪʭʦʜʦʚ, ʪʝʭʥʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʧʦʜʛʦʪʦʚʢʘ ʧʣʦʱʘʜʦʢ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

¶ ʢʦʤʧʣʝʢʩʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʘʷ ʦʮʝʥʢʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʤʦʪʭʦʜʦʚ, ʨʘʟʨʘʙʦʪʢʫ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʚʨʝʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʫʪʠʣʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ; 

¶ ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʟʘʚʦʜʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʘʡʢʘʣʴʩʢʦʡ ʚʦʜʳ ʠ ʥʘʧʠʪʢʦʚ ʥʘ ʝʝ ʦʩʥʦʚʝ, 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʳʭ ʘʛʨʦʮʝʥʪʨʦʚ, 

¶ ʤʦʱʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʳʙʦʨʘʟʚʝʜʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʳ: ʩʠʛʦʚ, ʦʤʫʣʷ, ʦʩʝʪʨʦʚ, ʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ʇʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʝʙʫʶʱʠʝ ʚʚʦʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʛ. ɹʘʡʢʘʣʴʩʢʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʟʥʘʯʘʣʴʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳ. ʃʶʙʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʧʨʷʞʝʥʥʳʝ ʩ 

ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʦʡ, ʧʦʢʨʘʩʢʦʡ ʠ ʛʘʣʴʚʘʥʠʢʦʡ ʧʦʧʘʜʘʶʪ ʧʦʜ ʧʝʨʝʯʝʥʴ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʧʨʝʱʝʥʥʳʭ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʝ ɹʘʡʢʘʣʴʩʢʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɻʦʨʦʜ ɹʘʡʢʘʣʴʩʢ ʚ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʜʦʣʞʝʥ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʜʘ ʬʨʘʥʮʫʟʩʢʠʡ ʛʦʨʦʜ ʕʚʠʘʥ ʥʘ ɾʝʥʝʚʩʢʦʤ ʦʟʝʨʝ, 

ʛʜʝ ʨʘʙʦʪʘʝʪ ʟʘʚʦʜ ʚʦʜʳ çʕʚʠʘʥè ʠ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʮʝʥʪʨ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ, ʛʦʨʥʦʣʳʞʥʘʷ ʪʨʘʩʩʘ, 

ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʠ ʢʦʥʛʨʝʩʩ-ʮʝʥʪʨ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɹʘʡʢʘʣʴʩʢʘ ʩʫʱʝʩʪʚʫʶʪ ʚʩʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʪ ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʝʡ ʚ ʧʣʦʱʘʜʢʠ ʜʣʷ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚʦʜʦʝʤʳ ʜʣʷ ʧʣʘʚʘʥʠʷ ʠ ʨʳʙʦʨʘʟʚʝʜʝʥʠʷ, ʦʩʝʪʨʦʚʳʝ ʬʝʨʤʳ ʠ ʨʳʙʟʘʚʦʜ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʤʫʣʷ ʠ ʩʠʛʘ ʥʘ ʶʞʥʦʤ ʧʦʙʝʨʝʞʴʝ ɹʘʡʢʘʣʘ, ʧʠʪʦʤʥʠʢ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʛʦʣʫʙʳʭ ʝʣʝʡ, ʧʠʨʘʤʠʜʘʣʴʥʳʭ 

ʪʦʧʦʣʝʡ ʠ ʢʝʜʨʦʚ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʦʚ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʦʚ ʥʘ ʧʦʙʝʨʝʞʴʝ ʦʟ. ɹʘʡʢʘʣ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʮʝʥʪʨ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ ʧʦʞʘʨʠʱ ʠ ʫʯʘʩʪʢʘʭ ʣʝʩʦʨʘʟʨʘʙʦʪʦʢ. ʇʦʜʛʦʪʦʚʢʘ ʦʩʚʝʱʝʥʥʳʭ ʜʦʨʦʞʝʢ ʢʘʢ 

ʚ ʛ. ɸʥʩʠ ( ʌʨʘʥʮʠʷ) ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ ʧʦʢʨʳʪʠʝʤ ʜʣʷ ʚʝʣʦʩʠʧʝʜʦʚ, ʨʦʣʠʢʦʚʳʭ ʢʦʥʴʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʭ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʜʣʷ ʣʳʞʥʦʛʦ ʩʧʦʨʪʘ ʠ ʦʪʜʳʭʘ ( ʨʠʩ. 3). ʄʦʞʥʦ ʥʘʯʠʥʘʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʚʦʜʘ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʚʳʧʫʩʢʫ ʙʘʡʢʘʣʴʩʢʦʡ ʚʦʜʳ ʚ ʥʦʚʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʨʠʝʤʣʝʤʦʡ ʫʧʘʢʦʚʢʝ ʦʙʲʝʤʦʤ 1-2 ʤʣʨʜ. ʣ ʚ ʛʦʜ 

ɻʦʨʥʦʣʳʞʥʘʷ ʙʘʟʘ çʉʦʙʦʣʠʥʘʷè ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʜʦ 500 ʩʧʦʨʪʩʤʝʥʦʚ ʥʝ ʙʦʣʝʝ 6 ʤʝʩʷʮʝʚ ʚ ʛʦʜʫ. ʕʬʬʝʢʪʠʚʥʘʷ 

ʢʨʫʛʣʦʛʦʜʠʯʥʘʷ ʨʘʙʦʪʘ ʚ ʛʦʨʦʜʝ ʚʦʟʤʦʞʥʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʣʝʪʥʠʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʠ ʦʪʜʳʭʘ. ʇʦ ʦʙʨʘʟʫ 

ɽʚʨʦʧʝʡʩʢʠʭ ʮʝʥʪʨ- ʧʘʨʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʛʦʨʦʜʢʠ ʠʟ ʘʚʪʦʥʦʤʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʜʦʤʠʢʦʚ ʜʣʷ ʩʝʤʝʡʥʦʛʦ ʦʪʜʳʭʘ ʩ 

ʩʝʪʴʶ ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʙʘʩʩʝʡʥʦʚ ʩ ʧʦʜʦʛʨʝʚʘʝʤʦʡ ʚʦʜʦʡ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʤ ʮʝʥʪʨʦʤ ʠ ʨʝʩʪʦʨʘʥʘʤʠ, ʢʦʤʧʣʝʢʩʦʤ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʙʘʥʴ. 

ʈʘʡʦʥ ʛ. ɹʘʡʢʘʣʴʩʢʘ ʧʝʨʩʧʝʢʪʠʚʝʥ ʜʣʷ ʜʦʙʳʯʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ. ʅʘʣʠʯʠʝ ʠʩʪʦʯʥʠʢʦʚ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʥʘ ɹʘʡʢʘʣʝ ʢʨʫʧʥʝʡʰʠʡ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʩʝʤʝʡʥʦʛʦ 

ʦʪʜʳʭʘ ʠ ʣʝʯʝʥʠʷ,  ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʧʦʪʦʢʦʚ ʪʫʨʠʩʪʦʚ ʠ ʦʪʜʳʭʘʶʱʠʭ ʙʫʜʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʛʦʩʪʠʥʠʯʥʳʡ  ʠ ʨʝʩʪʦʨʘʥʥʳʡ ʙʠʟʥʝʩ ʠ 

ʨʘʟʚʠʪʠʝ ʧʠʱʝʚʦʡ ʠ ʩʫʚʝʥʠʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʅʘ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʡ ʧʨʦʤʧʣʦʱʘʜʢʝ ɹʎɹʂ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɹʘʡʢʘʣʴʩʢʦʛʦ ʦʩʝʪʨʦʚʦʛʦ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʢʣʘʩʪʝʨʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʨʳʙʦʨʘʟʚʦʜʥʦʡ ʟʘʚʦʜ, ʟʘʚʦʜʳ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʷʩʘ ʦʩʝʪʨʦʚ ʠ ʩʠʛʦʚ, 

ʚʳʧʫʩʢʫ ʯʝʨʥʦʡ ʠʢʨʳ, ʮʝʭʘ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʦʱʥʦʛʦ ʪʝʧʣʠʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʛʠʜʨʦʧʦʥʠʢʝ, ʫʪʠʣʠʟʠʨʫʶʱʝʛʦ 

ʪʝʧʣʦ ʠ ʩʪʦʢʠ ʨʳʙʦʚʦʜʥʳʭ ʮʝʭʦʚ,  ʩʦʚʨʝʤʝʥʥʳʝ ʭʦʣʦʜʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʩʦʧʨʷʞʝʥʥʳʝ ʩ ʪʝʧʣʦʚʳʤʠ ʥʘʩʦʩʘʤʠ (ʨʠʩ. 4). 

ʀʟ ʜʨʫʛʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ ɹʎɹʂ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʟʘʚʦʜ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʜʝʨʝʚʷʥʥʳʭ ʜʦʤʦʚ ʠ ʤʝʙʝʣʠ ʠʟ ʮʝʣʴʥʦʛʦ ʜʝʨʝʚʘ ʩ ʮʝʭʦʤ ʦʩʮʠʣʷʪʦʨʥʦʡ ʚʘʢʫʫʤʥʦʡ ʩʫʰʢʠ. ɿʘʚʦʜ ʙʫʜʝʪ 

ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʦʚ ʠʟ ʣʠʩʪʚʝʥʥʠʮʳ ʜʣʷ ʨʝʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʧʣʦʱʘʜʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɹʘʡʢʘʣʴʩʢʘ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (79) ǐ ʏʘʩʪʴ 2 ǐ ʗʥʚʘʨʴ 
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ʉʦʟʜʘʥʠʝ ʪʘʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʘʩʪ ʪʦʣʯʦʢ ʜʣʷ ʨʘʟʚʠʪʠʷ ʟʘʚʦʜʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʜʝʛʠʜʨʦʢʚʝʨʮʠʪʠʥʘ, 

ʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʘ ʠ ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ ʧʨʦʜʫʢʪʦʚ ʣʝʩʦʭʠʤʠʠ. 

ɺʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʥʘ ɹʘʡʢʘʣʝ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʫʜʦʚ. ʉʙʦʨʢʘ ʢʘʢ ʢʨʫʠʟʥʳʭ 

ʩʫʜʦʚ, ʪʘʢ ʠ ʢʦʨʘʙʣʝʡ ʥʘ ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ ɹʎɹʂ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʢʨʫʛʣʦʛʦʜʠʯʥʳʝ ʧʦʝʟʜʢʠ 

ʧʦ ɹʘʡʢʘʣʫ, ʧʨʠʚʣʝʢʘʷ ʪʝʤ ʩʘʤʳʤ ʧʦʩʪʦʷʥʥʳʡ ʧʨʠʪʦʢ ʪʫʨʠʩʪʦʚ. 

ʇʝʯʘʣʴʥʳʡ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʆʕɿ ʪʫʨʠʩʪʩʢʦ - ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʥʘ ɹʘʡʢʘʣʝ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʛ. ɹʘʡʢʘʣʴʩʢʘ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʠʦʨʠʪʝʪʦʚ ʙʫʜʫʱʝʛʦ ʨʘʟʚʠʪʠʷ ʜʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʧʦʪʦʢʦʚ 

ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʅʘ ʧʨʦʤʧʣʦʱʘʜʢʝ ɹʎɹʂ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʟʜʘʥ ʧʦʜ ʵʛʠʜʦʡ ʉʆ ʈɸʅ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʮʝʥʪʨ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʶʱʠʡ ʧʦʜʨʘʟʜʝʣʝʥʠʷ: 

¶ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; [10, ʉ. 43-57] 

¶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʳʙʦʨʘʟʚʝʜʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʩʝʪʨʦʚʦʡ ʠʢʨʳ; 

¶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʠ ʛʠʜʨʦʧʦʥʠʢʠ ʠ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʦʚʦʱʝʡ ʠ ʷʛʦʜ; 

¶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʝʢʪʦʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʠ Li-Br ʭʦʣʦʜʠʣʴʥʠʢʦʚ; 

¶ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ ʜʣʷ ɹʘʡʢʘʣʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʩʫʜʦʚ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʘʭ ʠ ʛʘʟʦʚʳʭ 

ʜʚʠʛʘʪʝʣʷʭ; 

¶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʦʠʩʢ ʪʝʨʤʘʣʴʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦ- ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʩ ʦʩʦʙʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ; 

¶ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘ ʙʘʟʝ ʵʪʦʛʦ ʮʝʥʪʨʘ ʩ ʫʯʘʩʪʠʝʤ ʚʫʟʦʚ ʀʨʢʫʪʩʢʘ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʤʦʣʦʜʝʞʥʳʝ ʰʢʦʣʳ ʠ ʦʪʙʦʨ ʪʘʣʘʥʪʣʠʚʳʭ 

ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʦʣʠʤʧʠʘʜʘʭ. 
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ʈʝʘʙʠʣʠʪʘʮʠʦʥʥ

ʳʡ ʢʦʤʧʣʝʢʩ

 
ʈʠʩ. 3 ï ʉʪʨʫʢʪʫʨʘ ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

 

ʇʨʝʚʨʘʱʝʥʠʝ ʛ. ɹʘʡʢʘʣʴʩʢʘ ʠʟ ʚʩʝʤʠʨʥʦʛʦ ʠʟʚʝʩʪʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʩʪʨʘ ʚ ɹʘʡʢʘʣʴʩʢʠʡ ʮʝʥʪʨ ʥʘʫʢʠ, ʩʧʦʨʪʘ, 

ʦʪʜʳʭʘ ʠ ʨʝʢʨʝʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʜʣʷ ʚʩʝʛʦ ʤʠʨʘ ʧʨʠʤʝʨʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʥʘʫʢʠ ʠ ʙʠʟʥʝʩʘ. ʇʦʣʝʟʥʳʡ ʦʧʳʪ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʥʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ ʩ ʚʳʩʦʢʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʨʠʩʢʦʤ. 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (79) ǐ ʏʘʩʪʴ 2 ǐ ʗʥʚʘʨʴ 
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ʈʠʩ. 4 ï ʌʝʨʤʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʦʩʝʪʨʘ ʥʘ ʠʢʨʫ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɻʦʨʦʜ ɹʘʡʢʘʣʴʩʢ ʜʘʞʝ ʧʦʩʣʝ ʟʘʢʨʳʪʠʷ ɹʎɹʂ ʦʩʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʦʡ ʜʣʷ ɹʘʡʢʘʣʘ ʪʝʨʨʠʪʦʨʠʝʡ. ɺ 

ʪʝʯʝʥʠʠ 5 ʣʝʪ ʥʘ ʧʨʦʤʧʣʦʱʘʜʢʝ ʢʦʤʙʠʥʘʪʘ ʠ ʧʦʣʠʛʦʥʘʭ ʧʨʦʤʦʪʭʦʜʦʚ ʥʝʪ ʨʝʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʵʢʦʣʦʛʠʟʘʮʠʠ. 

ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ. ɼʦʨʦʞʥʘʷ ʢʘʨʪʘ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʦʡ ʚʩʝʭ ʨʘʙʦʪ 

ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠ ʨʝʤʝʜʠʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʦʙʝʨʝʞʴʠ ʦʟʝʨʘ ɹʘʡʢʘʣ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʭ ʧʣʦʱʘʜʦʢ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʢʦʤʧʣʝʢʩ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʛʫʪ ʧʨʦʚʝʩʪʠ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʶ ʛʦʨʦʜʘ ʠ ʩʦʟʜʘʪʴ ʮʝʥʪʨ ʥʘʫʢʠ, ʩʧʦʨʪʘ ʦʪʜʳʭʘ ʠ ʨʝʢʨʝʘʮʠʠ.   

 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʙʶʜʞʝʪʥʦʛʦ ʧʨʦʝʢʪʘ 

çɺʣʠʷʥʠʝ ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʥʘ ʢʘʤʝʥʠʩʪʦʡ ʣʠʪʦʨʘʣʠ ʦʟ. ɹʘʡʢʘʣʘè 
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ɸʥʥʦʪʘʮʠʷ 

ʆʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʩʙʨʘʩʳʚʘʝʤʳʭ ʚ ʦʟ. ɹʘʡʢʘʣ ʠ ʝʛʦ ʧʨʠʪʦʢʠ, ʧʨʝʜʧʦʣʘʛʘʶʪ 

ʥʦʚʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʘʙʦʪʝ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʀʟʫʯʝʥʠʝ ʣʫʯʰʠʭ ʩʠʩʪʝʤ ʦʭʨʘʥʳ ʦʟʸʨ ʦʪ ʩʪʦʢʦʚ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʭ ʦʥʠ ʜʦʩʪʠʛʘʶʪ ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʙʘʡʢʘʣʴʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ. ʅʦʚʳʝ ʦʯʠʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʥʘ ɹʘʡʢʘʣʝ ʜʦʣʞʥʳ ʧʨʦʝʢʪʠʨʦʚʘʪʴʩʷ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʨʦʣʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʦʯʠʩʪʢʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʜʦʦʯʠʩʪʢʠ, ʜʝʟʠʥʬʝʢʮʠʠ ʠ ʜʝʟʦʜʦʨʘʮʠʠ ʩʪʦʢʦʚ. 
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Abstract 

Special requirements for the quality of treated wastewater discharged into Baikal, and its tributaries include new 

innovative approaches to the work of sewage treatment plants. The study of the best systems for protecting lakes from runoff 

showed that the parameters they achieve are not suitable for the Baikal standards. New wastewater treatment plants at Baikal 

should be designed with the maximum increase in the role of physical and chemical cleaning methods and microbiological 

methods for the purification, disinfection, and deodorization of wastewater. 
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deodorization. 

 

ʉʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʛʣʘʚʥʳʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʝʜʧʦʣʘʛʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʦʯʠʩʪʢʫ ʩʪʦʯʥʳʭ ʚʦʜ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚʢʣʶʯʘʝʪ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ: ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ (ʨʝʰʝʪʢʘ, ʧʝʩʢʦʣʦʚʢʘ); ʦʪʩʪʦʡʥʠʢʠ ʠ ʘʵʨʦʪʝʥʢʠ, ʤʝʪʘʥʪʝʥʢʠ, ʚʘʢʫʫʤ-ʬʠʣʴʪʨʳ, 

ʭʣʦʨʘʪʦʨʥʘʷ ʠ ʪ.ʜ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʱʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʘʭ. [1, ʉ. 751] 

ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʧʨʦʝʢʪʠʨʦʚʘʣʠ ʠʣʠ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʵʢʩʧʝʨʪʠʟʝ ʚʩʝʭ ʧʨʦʝʢʪʦʚ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʧʦʙʝʨʝʞʴʠ 

ʦʟ. ɹʘʡʢʘʣ, ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʳʭ (ɹʎɹʂ, ʉʎʂʂ), ʪʘʢ ʠ ʧʦʩʝʣʢʦʚʳʭ (ɹʘʡʢʘʣʴʩʢ, ʃʠʩʪʚʷʥʢʘ, ʉʣʶʜʷʥʢʘ). ʕʢʩʧʝʨʪʥʳʝ 

ʟʘʤʝʯʘʥʠʷ ʧʦ ʦʯʠʩʪʥʳʤ ʛ. ʉʣʶʜʷʥʢʘ, ʃʠʩʪʚʷʥʢʘ ʠ ʬʠʥʠʰʥʳʭ ʩʪʫʧʝʥʝʡ ʦʯʠʩʪʢʠ ʩʪʦʢʦʚ ʛ. ɹʘʡʢʘʣʴʩʢʘ ʥʝ ʙʳʣʠ ʧʨʠʥʷʪʳ 

ʚʦ ʚʥʠʤʘʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠ ʩʦʦʨʫʞʝʥʠʷ ʣʠʙʦ ʥʝ ʨʘʙʦʪʘʶʪ, ʣʠʙʦ ʧʦʢʘʟʘʪʝʣʠ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʥʘ ɹʘʡʢʘʣʝ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʚ ʨʘʡʦʥʝ 

ʘʢʚʘʪʦʨʠʠ ʙʘʡʢʘʣʴʩʢʠʭ ʛʦʨʦʜʦʚ ʠ ʧʦʩʝʣʢʦʚ ʩʚʷʟʘʥ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʵʬʬʝʢʪʠʚʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ [2, ʉ. 34 ], [3, ʉ. 227],[4, ʉ. 6 ], [5, ʉ. 613 ], [6], [7, ʉ. 492], [9, ʉ.528 ], [10, 

ʉ. 191 ]. 

ʋʞʝʩʪʦʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʘ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ, ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʧʨʠʪʦʢ ʩʪʦʯʥʳʭ ʚʦʜ, ʩʣʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʜʣʷ ʙʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʦʠʩʢ 

ʥʦʚʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʠ ʜʝʟʦʜʦʨʘʮʠʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ  

ʉʫʱʝʩʪʚʫʶʱʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʚʦʜʳ: 

- ʤʝʭʘʥʠʯʝʩʢʦʝ ʙʝʟʨʝʘʛʝʥʪʥʦʝ ʨʘʟʜʝʣʝʥʠʝ; 

- ʤʠʢʨʦ- ʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ; 

- ʦʙʨʘʪʥʳʡ ʦʩʤʦʩ; 

- ʦʢʠʩʣʝʥʠʝ ʦʟʦʥʦʤ; 

- ʘʜʛʝʟʠʷ ʥʘ ʛʠʜʨʦʦʢʩʠʜʘʭ ʘʣʶʤʠʥʠʷ ʠ ʞʝʣʝʟʘ; 

- ʘʜʩʦʨʙʮʠʷ ʥʘ ʛʠʜʨʦʦʢʩʠʜʘʭ ʘʣʶʤʠʥʠʷ ʠ ʞʝʣʝʟʘ, ʥʘ ʘʢʪʠʚʠʨʦʚʘʥʥʦʤ ʫʛʣʝ ʠ ʜʨʫʛʠʭ ʩʦʨʙʝʥʪʘʭ; 

- ʬʠʢʩʘʮʠʷ ʠʦʥʦʚ ʥʘ ʠʦʥʠʪʘʭ; 

- ʥʘʧʦʨʥʘʷ ʬʣʦʪʘʮʠʷ; 

- ʢʦʘʛʫʣʷʮʠʷ ʢʦʣʣʦʠʜʥʳʭ ʩʠʩʪʝʤ; 
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- ʘʛʨʝʛʘʮʠʷ ʬʣʦʢʫʣʷʥʪʘʤʠ [8, ʉ.74 ]. 

ʊʦʣʴʢʦ ʢʦʤʙʠʥʘʮʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʚʦʜʳ ʩ ʧʨʦʮʝʩʩʘʤʠ ʘʜʩʦʨʙʮʠʠ, ʦʢʠʩʣʝʥʠʷ ʠ ʤʝʤʙʨʘʥʥʦʡ 

ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʦʯʠʩʪʢʠ ʚʦʜʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʨʝʙʦʚʘʥʠʝʤ ʙʘʡʢʘʣʴʩʢʦʛʦ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʟʝʨʘ ɹʘʡʢʘʣ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʭʣʦʨʠʨʦʚʘʥʠʝ, 

ʥʝʜʦʩʪʘʪʢʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʪʦʢʩʠʯʥʳʭ ʛʘʣʦʛʝʥʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʆʥʦ ʧʨʠʚʦʜʠʪ ʪʘʢʞʝ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʙʦʯʥʳʭ ʪʦʢʩʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ: ʙʨʦʤʘʪʦʚ, ʘʣʴʜʝʛʠʜʦʚ, ʢʝʪʦʥʦʚ ʠ ʪ.ʜ.   

ɺ ʧʨʘʢʪʠʢʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ, ʦʢʘʟʳʚʘʶʱʝʝ 

ʙʘʢʪʝʨʠʮʠʜʥʦʝ, ʚʠʨʫʣʠʮʠʜʥʦʝ ʠ ʩʧʦʨʦʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ. ʆʪʨʠʮʘʪʝʣʴʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʋʌ ʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʤʫʪʥʦʩʪʠ ʚʦʜʳ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʝʤʝʥʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʣʝʜʝʡʩʪʚʠʷ. 

ʇʨʠʤʝʥʝʥʠʷ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʦʥʠʟʠʨʫʶʱʠʭ  ʠʟʣʫʯʝʥʠʡ ʦʛʨʘʥʠʯʝʥʦ ʠʟ-ʟʘ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ. 

ʋʣʴʪʨʘʟʚʫʢ ʠ ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʩʣʠʰʢʦʤ ʜʦʨʦʛʠ. ʇʨʠʤʝʥʝʥʠʝ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ  ʚʦʜʳ ʠʤʧʫʣʴʩʥʦʛʦ 

ʵʣʝʢʪʨʦʨʘʟʨʷʜʘ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ, ʪ.ʢ. ʛʠʙʝʣʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʢʦʤʧʣʝʢʩʘ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ: ʫʜʘʨʥʦʡ ʚʦʣʥʳ, ʋʌ -ʠʟʣʫʯʝʥʠʷ, ʘʢʪʠʚʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʜʣʷ ʉʝʚʝʨʦʙʘʡʢʘʣʴʩʢʘ (ʨʠʩ.1).  

 

 
ʈʠʩ.1 - ʇʨʦʝʢʪ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʛ. ʉʝʚʝʨʦʙʘʡʢʘʣʴʩʢʝ 

 

ʇʦ ʜʘʥʥʳʤ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʚ ʵʪʦʤ ʢʦʤʧʣʝʢʩʝ ʜʦʩʪʠʛʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ, ʧʨʠʝʤʣʝʤʳʝ ʜʣʷ ɹʘʡʢʘʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ  ʧʦ 

ʬʦʩʬʦʨʫ, ʭʣʦʨʠʜʘʤ. ɼʦʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʚʚʝʜʝʥʠʝʤ ʠʤʧʫʣʴʩʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʙʘʟʦʚʳʝ ʦʯʠʩʪʥʳʝ ʜʣʷ ʦʟ. 

ɹʘʡʢʘʣ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʟʘʱʠʪʝ ʦʟʸʨ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʙʳʪʦʚʳʤʠ ʩʪʦʢʘʤʠ:  

1. ʆʪʚʦʜ ʩʪʦʢʦʚ ʟʘ ʧʨʝʜʝʣʳ ʦʟʝʨʘ ʠ ʩʙʨʦʩ ʩʪʦʢʦʚ ʚ ʦʢʝʘʥ (ʦʟ. ʊʘʭʦ, ʉʐɸ). ɼʣʷ ʙʘʡʢʘʣʴʩʢʠʭ ʛʦʨʦʜʦʚ ʠ ʧʦʩʝʣʢʦʚ 
ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʪ. 

2. ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʩʪʦʯʥʳʭ ʚʦʜ ʩʦ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʦʟʝʨʘ, ʵʬʬʝʢʪʠʚʥʘʷ ʦʯʠʩʪʢʘ ʠ 

ʩʙʨʦʩ ʚ ʨʝʢʫ ʚʳʪʝʢʘʶʱʫʶ ʠʟ ʦʟʝʨʘ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʛʦʨʦʜ ʩ ʦʜʥʦʠʤʸʥʥʳʤ ʦʟʝʨʦʤ ɸʥʩʠ (ʨʠʩ. 2 ). 
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ʈʠʩ. 2 - ʆʭʨʘʥʘ ʦʟ. ɸʥʩʠ (ʌʨʘʥʮʠʷ) 

 

ɺʦʩʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʜʝʛʨʘʜʘʮʠʠ ʦʟʝʨʘ ʤʦʞʥʦ ʙʳʣʦ ʣʠʰʴ ʦʪʚʝʜʷ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚʦʜʳ ʦʪ ʠʭ ʦʙʳʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ: ʦʟʝʨʘ. 

ʉ 1961 ʛʦʜʘ ʥʘʯʘʣʦʩʴ ʩʦʦʨʫʞʝʥʠʝ ʩʝʪʠ ʢʦʣʣʝʢʪʦʨʦʚ, ʦʧʦʷʩʳʚʘʶʱʠʭ ʦʟʝʨʦ, ʥʘʩʪʦʷʱʠʡ ʟʘʩʣʦʥ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʦʜ. ʇʦʩʪʝʧʝʥʥʦ ʢ ʥʠʤ ʜʦʙʘʚʠʣʠ ʚʪʦʨʠʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳé ʚʧʣʦʪʴ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʥʢʠ ʚʩʝʭ ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ. 

ʇʦʥʘʜʦʙʠʣʦʩʴ ʧʨʠʤʝʨʥʦ 10 ʣʝʪ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʙʦʣʴʰʠʝ ʢʦʣʣʝʢʪʦʨʳ ʥʘ ʧʨʘʚʦʤ ʠ ʣʝʚʦʤ ʙʝʨʝʛʘʭ ʦʟʝʨʘ, 19 ʠ 28 

ʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʚʳʚʦʜʷʱʠʤʠ ʩʝʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʜʦʩʪʠʛʘʪʴ 0,80 ʤ. ʆʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʘʩʩʝʥʠʟʘʮʠʠ ʦʜʥʦʡ 

ʣʠʰʴ ʢʦʤʤʫʥʳ ʊʘʣʴʙʠʨ, ʯʪʦʙʳ ʦʯʠʩʪʠʪʴ ʨʫʩʣʦ ʊʦʨʘʥʘ, ʧʦʥʘʜʦʙʠʣʦʩʴ ʪʨʠ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʠ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪ 

ʩʪʦʯʥʫʶ ʚʦʜʫ ʥʘ ʚʳʩʦʪʝ 110 ʤ. ɺʩʝʛʦ ʚ ʩʝʪʠ ʨʘʙʦʪʘʶʪ 43 ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ 

ʧʨʠʯʠʥʘʤ, ʯʘʩʪʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʥʘʢʣʦʥʘ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʭʦʨʦʰʠʡ ʩʪʦʢ ʚʦʜ. ɺ ʥʘʰʠ ʜʥʠ ʧʨʦʣʦʞʝʥʦ ʙʦʣʝʝ 530 ʢʤ 

ʢʘʥʘʣʠʟʘʮʠʠ, ʚʢʣʶʯʘʷ ʩʝʪʴ ʛʦʨʦʜʘ ɸʥʩʠ (102 ʢʤ). ʈʘʩʰʠʨʝʥʠʝ ʧʦʩʪʦʷʥʥʦ ʧʨʦʜʦʣʞʘʝʪʩʷ. 

ɺʩʷ ʵʪʘ ʧʦʜʟʝʤʥʘʷ ʩʝʪʴ ʧʨʦʚʦʜʠʪ ʩʪʦʯʥʳʝ ʚʦʜʳ ʚ SILO£, ʢʦʪʦʨʦʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩʙʨʘʩʳʚʘʝʪ ʚ ʨʝʢʫ ʌʴʝ ʚʦʜʳ ʩ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʩʦʚʤʝʩʪʠʤʳʤʠ ʩ ʞʠʟʥʴʶ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ.  

ʄʦʥʪʘʞ ʦʪʚʝʪʚʣʝʥʠʡ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʝʤʦʥʪ ʚʥʫʪʨʠʢʦʤʤʫʥʘʣʴʥʳʭ ʠ ʤʝʞʢʦʤʤʫʥʘʣʴʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʦʙʭʦʜʠʪʩʷ ʚ 

3,8 ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ (25 ʤʠʣʣʠʦʥʦʚ ʬʨʘʥʢʦʚ, ʚʢʣʶʯʘʷ ʅɼʉ). 

ʅʘ ɹʘʡʢʘʣʝ ʵʪʦʪ ʩʧʦʩʦʙ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʢ ʧ. ʃʠʩʪʚʷʥʢʘ ʠ ʧʦʨʪʫ ɹʘʡʢʘʣ. ʆʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʛ. ɸʥʩʠ ʩ ʤʥʦʛʦ 

ʩʪʫʧʝʥʯʘʪʦʡ ʦʯʠʩʪʢʦʡ  (ʨʠʩ. 3) ʦʯʝʥʴ ʜʦʨʦʛʠʝ, ʥʝ ʩʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʟʠʤʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʥʝ ʜʘʶʪ 

ʧʘʨʘʤʝʪʨʦʚ ʦʯʠʩʪʢʠ, ʪʨʝʙʫʝʤʳʭ ʧʨʠ ʩʙʨʦʩʝ ʚ ʦʟ. ɹʘʡʢʘʣ. 
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ʇʦʩʪʫʧʣʝʥʠʝ ʚʦʜ

ʇʨʦʧʫʩʢ ʯʝʨʝʟ ʨʝʰʸʪʢʫ ʆʩʚʦʙʦʞʜʝʥʠʝ ʦʪ 

ʧʝʩʢʘ ʠ ʞʠʨʘ

ʆʪʩʪʘʠʚʘʥʠʝ, ʫʜʘʣʝʥʠʝ ʬʦʩʬʘʪʦʚɹʠʦʬʠʣʴʪʨʳ 2-ʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ

ɹʠʦʨʝʘʢʪʦʨ 1-ʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ

ʉʙʨʦʩ ʚ ʨ. ʌʴʝ

ʇʦʣʠʚʢʘ 

ʧʣʘʩʪʠʥʦʢ 

ʩʪʦʯʥʳʤʠ 

ʚʦʜʘʤʠ

ʉʙʦʨ

ʩʪʝʢʘʶʱʠʭ ʚʦʜ

ɿʘʢʘʯʢʘ ʚʦʜʳ ʚ 

ʧʦʣʠʚʦʯʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ

ɺʦʜʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʠʟ ʫʩʪʨʦʡʩʪʚ 

ʦʯʠʩʪʢʠ ʦʪ ʧʝʩʢʘ ʠ ʞʠʨʘ
ʢ ʦʪʩʪʦʡʥʠʢʘʤ

ɹʘʩʩʝʡʥ ʩʙʦʨʘ ʙʠʦʨʝʘʢʪʦʨʦʚ

 
ʈʠʩ. 3 - ʆʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʛ. ɸʥʩʠ 

 

3. ʉʦʟʜʘʥʠʝ ʢʦʤʧʘʢʪʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ 

ʚʦʜ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʠʭ ʩʪʘʥʮʠʡ ʚ ʦʪʩʫʪʩʪʚʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʠʤʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʣʝʛʢʦʡ ʘʜʘʧʪʘʮʠʠ ʢ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ  ʧʦʪʦʢʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʣʶʙʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʪʦʢʘ (ʦʛʨʘʥʠʯʝʥʠʷ ʣʠʰʴ ʚ ʮʝʥʝ 

ʩʦʦʨʫʞʝʥʠʡ). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʝʪʩʷ ʙʝʟʨʝʘʛʝʥʪʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ, ʥʘʧʦʨʥʘʷ ʬʣʦʪʘʮʠʷ ʩ 

ʩʦʨʙʝʥʪʥʳʤ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ, ʤʠʢʨʦ ʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ, ʢʦʘʛʫʣʷʮʠʷ, ʬʠʢʩʘʮʠʷ ʠʦʥʦʚ ʥʘ ʠʦʥʠʪʘʭ, ʦʙʨʘʪʥʳʡ ʦʩʤʦʩ ʩ 

ʬʠʥʘʣʴʥʳʤ ʦʟʦʥʠʨʦʚʘʥʠʝʤ ʠʣʠ ʋʌ ï ʦʙʨʘʙʦʪʢʦʡ ʚʦʜʳ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʧʝʨʩʧʝʢʪʠʚʥʳ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʛʦʨʦʜʦʚ ʠ 

ʧʦʩʝʣʢʦʚ ʇʨʠʙʘʡʢʘʣʴʷ. ɽʩʣʠ ʩʙʨʦʩ ʧʨʦʚʦʜʠʪʩʷ ʚ ʦʟ. ɹʘʡʢʘʣ ʠʣʠ ʝʛʦ ʧʨʠʪʦʢʠ, ʪʦ ʤʦʛʫʪ ʙʳʪʴ ʦʩʣʦʞʥʝʥʠʷ ʩ 

ʨʳʙʦʦʭʨʘʥʥʳʤʠ ʥʦʨʤʘʤʠ. 

4. ɼʣʷ ʫʩʣʦʚʠʡ ʦ. ʆʣʴʭʦʥ ʠ ʚʩʝʛʦ ʆʣʴʭʦʥʩʢʦʛʦ ʨʘʡʦʥʘ ʥʫʞʥʦ ʢʦʤʧʦʥʦʚʘʪʴ ʥʦʚʳʝ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʚʚʦʜʷʱʠʝ ʠʤʧʫʣʴʩʥʳʝ ʘʛʨʝʛʘʪʳ ʜʝʟʠʥʬʝʢʮʠʠ ʚʦʜʳ, ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʦʩʘʜʢʦʚ ʠ 

ʜʝʦʜʦʨʘʮʠʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʩʦʟʜʘʥʠʝ ʬʠʥʘʣʴʥʳʭ ʙʠʦʧʨʫʜʦʚ ʩ ʙʦʨʤʘʰʘʤʠ ʜʣʷ ʜʦʦʯʠʩʪʢʠ ʩʪʦʢʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ  ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʛʠʜʨʦʧʦʥʠʢʠ ʠ ʢʘʧʝʣʴʥʦʛʦ ʧʦʣʠʚʘ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʦʟ. ɹʘʡʢʘʣ ʥʫʞʥʳ ʥʦʚʳʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʀʭ ʢʦʤʧʦʥʦʚʢʘ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʢʦʧʠʝʡ ʟʘʨʫʙʝʞʥʳʭ ʩʠʩʪʝʤ, ʪ.ʢ. ʥʘ ɹʘʡʢʘʣʝ ʪʨʝʙʦʚʘʥʠʷ ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ, 

ʭʣʦʨʠʜʘʤʠ, ʥʘʪʨʠʝʤ ʠ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʫʙʠʪʝʣʴʥʦ ʜʣʷ ʙʘʡʢʘʣʴʩʢʦʡ ʵʥʜʝʤʠʯʥʦʡ ʵʢʦʩʠʩʪʝʤʳ. [9, ʉ 528], [10] 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʩʙʨʘʩʳʚʘʝʤʳʭ ʚ ʦʟ. ɹʘʡʢʘʣ ʠ ʝʛʦ ʧʨʠʪʦʢʠ, ʧʨʝʜʧʦʣʘʛʘʶʪ 

ʥʦʚʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʘʙʦʪʝ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʀʟʫʯʝʥʠʝ ʣʫʯʰʠʭ ʩʠʩʪʝʤ ʦʭʨʘʥʳ ʦʟʸʨ ʦʪ ʩʪʦʢʦʚ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʭ ʦʥʠ ʜʦʩʪʠʛʘʶʪ ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʙʘʡʢʘʣʴʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ. ʅʦʚʳʝ ʦʯʠʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʥʘ ɹʘʡʢʘʣʝ ʜʦʣʞʥʳ ʧʨʦʝʢʪʠʨʦʚʘʪʴʩʷ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʨʦʣʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʦʯʠʩʪʢʠ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʜʦʦʯʠʩʪʢʠ, ʜʝʟʠʥʬʝʢʮʠʠ ʠ ʜʝʟʦʜʦʨʘʮʠʠ ʩʪʦʢʦʚ. 
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