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ʎʝʥʘ: ʙʝʩʧʣʘʪʥʦ. 
 
 
 
 
 
 

 
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: ʕʃ ˉ ʌʉ 77 - 80772. 

 
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, ʈʦʩʩʠʷ). 

 
ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʫʢʠ:  

ʋʤʳʚʘʢʠʥ ɺ.ʄ. ʜ-ʨ ʛʝʦʛʨ. ʥʘʫʢ, ʢ. ʪʝʭʥ. ʥʘʫʢ 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);  

ʃʘʨʠʦʥʦʚ ʄ.ɺ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ï ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. 

ʊʠʤʠʨʷʟʝʚʘ (ʄʦʩʢʚʘ, 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 ʄʝʜʠʮʠʥʩʢʘʷ ɸʢʘʜʝʤʠʷ (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. ʥʘʫʢ, ʆʤɻʋ ʠʤ. ʌ.ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦ (ʆʤʩʢ, ʈʦʩʩʠʷ);  

ɹʣʝʡʭ ʅ.ʆ. ʜ-ʨ ʠʩʪ. ʥʘʫʢ, ʉʝʚʝʨʦ-ʆʩʝʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ.ʃ. ʍʝʪʘʛʫʨʦʚʘ (ɺʣʘʜʠʢʘʚʢʘʟ, 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 ʫʥʠʚʝʨʩʠʪʝʪ ʚ 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:  

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 (ʂʫʨʩʢ, 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); 

ʋʨʘʢʦʚ ɸ.ʃ., ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʄʝʜʠʮʠʥʩʢʘʷ ɸʢʘʜʝʤʠʷ (ʀʞʝʚʩʢ, ʈʦʩʩʠʷ). 
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ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʴʟʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʨʷʜʘ ʢʠʩʣʦʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʣʠʯʥʳʤ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʂʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ. ʊʨʘʜʠʮʠʦʥʥʦ ʢʦʙʳʣʴʝ 

ʤʦʣʦʢʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʫ ʤʥʦʛʠʭ ʥʘʨʦʜʦʚ ʤʠʨʘ. ɽʛʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʧʠʪʘʥʠʠ ʣʶʜʝʡ ʩ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʝʡ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʘʣʣʝʨʛʠʝʡ ʥʘ ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ, ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ 
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ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʤʦʣʦʢʘ ʠ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʧʨʠʯʠʩʣʷʪʴ ʧʨʦʜʫʢʪʳ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʢ ʜʠʝʪʠʯʝʩʢʦʤʫ 

ʧʠʪʘʥʠʶ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʨʘʙʦʪʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʠ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚʝ 

ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʤʠʢʨʦʨʛʘʥʠʟʤʦʚ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ. 
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Abstract 

There are many scientific studies regarding the health benefits of a number of fermented milk products with various 

probiotic properties. Fermented milk products are produced on the basis of various types of dairy raw materials, including the 

use of mare milk. Traditionally, mare milk is widely used by many peoples of the world. It is used in the cases of food 

allergies, in particular allergies to cow's milk, as well as in the technologies of specialized food products for dietary therapeutic 

and preventive nutrition. The special properties of mare milk are due to its composition, which differs significantly from other 

types of milk and provides grounds to classify products based on it as dietary nutrition. In light of this fact, the study aimed at 

developing the technology of a fermented milk product based on mare milk using probiotic lactic acid microorganisms is of 

current relevance. 

Keywords: mare's milk, functional properties, fermented milk products. 

ɺʚʝʜʝʥʠʝ 

ʊʨʘʜʠʮʠʦʥʥʦ ʢʦʙʳʣʴʝ ʤʦʣʦʢʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʫ ʤʥʦʛʠʭ ʥʘʨʦʜʦʚ ʤʠʨʘ. ɽʛʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʧʠʪʘʥʠʠ ʣʶʜʝʡ ʩ 

ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʣʣʝʨʛʠʝʡ ʥʘ ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ, ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʣʝʯʝʙʥʦʛʦ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ. ʇʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ 

ʦʙʫʩʣʦʚʣʝʥʳ ʝʛʦ ʩʦʩʪʘʚʦʤ, ʢʦʪʦʨʳʡ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ï ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʦʩʦʙʝʥʥʦ ʣʠʥʦʣʝʚʦʡ ʠ ʣʠʥʦʣʝʥʦʚʦʡ, ʙʦʣʝʝ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʦʨʦʪʢʦ- ʠ 

ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʭ ʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ; ʩʦʦʪʥʦʰʝʥʠʝʤ ʥʝʥʘʩʳʱʝʥʥʳʭ ʢ ʥʘʩʳʱʝʥʥʳʤ ʞʠʨʥʳʤ ʢʠʩʣʦʪʘʤ ʚ 

ʣʠʧʠʜʥʦʡ ʬʘʟʝ (1,3, ʪʦʛʜʘ ʢʘʢ ʫ ʢʦʨʦʚʴʝʛʦ ï 0,45); ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ ʩʦʩʪʘʚʦʤ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʚʳʩʦʢʦʡ ʫʩʚʦʷʝʤʦʩʪʴʶ ʙʝʣʢʦʚ [3], [4]. ʂʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʦʣʫʯʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʝʨʤʝʥʪʘʮʠʠ ʤʦʣʦʢʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ. ʂʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʦʤʠʤʦ 

ʙʘʢʪʝʨʠʡ, ʩʦʜʝʨʞʘʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʠʦʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʤʝʪʘʙʦʣʠʪʦʚ ʙʘʢʪʝʨʠʡ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚʦ ʚʨʝʤʷ 

ʬʝʨʤʝʥʪʘʮʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʴʟʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ 

ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʠʭ ʛʠʧʦʭʦʣʝʩʪʝʨʠʥʝʤʠʯʝʩʢʠʭ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ, ʛʠʧʦʪʝʥʟʠʚʥʳʭ ʠʤʤʫʥʦʪʨʦʧʥʳʭ 

(ʧʦʩʨʝʜʩʪʚʦʤ ʚʣʠʷʥʠʷ ʥʘ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ) ʵʬʬʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʦʛʦ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʛʦ ʠ 

ʘʥʪʠʘʣʣʝʨʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʫʢʨʝʧʣʝʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ [1], [2]. ʂʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʫʪʨʠʮʝʚʪʠʢʠ ʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚ ʧʠʱʝʚʦʡ, ʪʘʢ ʠ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʪʨʘʩʣʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʠ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʤʠʢʨʦʨʛʘʥʠʟʤʦʚ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ. 

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ.  
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ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʤ ʥʘ ʦʩʥʦʚʝ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ, ʷʚʣʷʣʩʷ ʢʫʤʳʩ ð 

ʥʘʧʠʪʦʢ, ʦʙʣʘʜʘʶʱʠʡ ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʠ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ. ɹʦʣʝʝ ʰʠʨʦʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʙʳʣʦ ʦʛʨʘʥʠʯʝʥʦ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʘʣʴʙʫʤʠʥʘ. ʆʩʥʦʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʦʙʦʛʘʱʝʥʠʝ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʩʪʘʜʠʠ ʬʝʨʤʝʥʪʘʮʠʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʙʝʣʢʘ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʫʩʠʣʠʚʘʶʱʠʭ ʚʷʟʢʦʩʪʴ ʠ ʠʟʤʝʥʷʶʱʠʭ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʚ ʩʪʦʨʦʥʫ 

ʠʭ ʟʘʛʫʩʪʝʥʠʷ [5]. ɺʦ ʚʨʝʤʷ ʩʦʟʨʝʚʘʥʠʷ ʢʫʤʳʩʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʧʨʦʠʩʭʦʜʷʪ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʡ ʛʠʜʨʦʣʠʟ ʙʝʣʢʦʚ 

ʩʳʚʦʨʦʪʢʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʦʙʦʛʘʱʝʥʠʶ ʢʫʤʳʩʘ ʧʝʧʪʠʜʘʤʠ ʠ ʟʘʤʝʥʠʤʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ. ʅʘʯʘʣʴʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʜʚʘ ʨʘʟʘ [8]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʤʘʩʩʦʚʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʠ ʡʦʛʫʨʪʦʚ, ʨʷʜ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʚʦʨʦʞʥʦʡ ʧʘʩʪʳ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ [6], [7]. 

ʉʨʝʜʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʧʦʧʫʣʷʨʥʝʝ ʤʦʨʦʞʝʥʦʝ. ʄʦʣʦʢʦ ʢʦʙʳʣʳ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʢʦʨʦʚʴʝʤ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʤʦʨʦʞʝʥʦʝ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ, ʚʠʪʘʤʠʥʥʳʡ ʠ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ. ʂʦʤʙʠʥʘʮʠʷ ʜʚʫʭ ʚʠʜʦʚ ʤʦʣʦʢʘ ʦʙʦʛʘʪʠʣʘ ʤʦʨʦʞʝʥʦʝ 

ʤʝʪʠʦʥʠʥʦʤ, ʛʣʠʮʠʥʦʤ, ʛʠʩʪʠʜʠʥʦʤ, ʧʨʦʣʠʥʦʤ, ʪʨʝʦʥʠʥʦʤ ʠ ʚʘʣʠʥʦʤ. ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʤʦʣʦʯʥʦʛʦ ʤʦʨʦʞʝʥʦʛʦ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʢʘʢ ʦʙʝʟʞʠʨʝʥʥʳʡ ʧʨʦʜʫʢʪ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʨʦʞʝʥʦʛʦ 

ʢʦʨʦʚʴʝ ʠ ʢʦʙʳʣʴʝ ʤʦʣʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 60 ʥʘ 40% [15]. 

ʀʥʪʝʨʝʩʥʘ ʧʨʝʜʣʦʞʝʥʥʘʷ ʫʯʝʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʷʛʢʦʛʦ ʩʳʨʘ ʠʟ ʩʤʝʩʠ ʢʦʨʦʚʴʝʛʦ, ʢʦʟʴʝʛʦ ʠ 

ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ. ʆʜʥʘʢʦ ʚ ʈʦʩʩʠʠ ʪʘʢʠʭ ʩʳʨʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʠʣʦʩʴ, ʯʪʦ ʩʳʨʳ, ʚ ʨʝʮʝʧʪʫʨʝ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʨʠ ʚʠʜʘ ʤʦʣʦʢʘ ï ʢʦʨʦʚʴʝ, ʢʦʙʳʣʴʝ ʠ 

ʢʦʟʴʝ, ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʷʚʣʷʶʪʩʷ ʣʫʯʰʠʤʠ [14]. 

ʇʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʝʱʝ ʤʘʣʦ ʠʟʫʯʝʥʳ, ʦʜʥʘʢʦ ʦʥʦ ʫʞʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʤʝʜʠʮʠʥʝ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʝ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ, ʫʣʫʯʰʘʝʪ ʩʦʥ, ʘʧʧʝʪʠʪ, ʧʠʱʝʚʘʨʝʥʠʝ ʠ ʦʙʱʝʝ 

ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʦʮʝʥʢʝ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʧʨʠ 

ʣʝʯʝʥʠʠ ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʠ ʞʝʣʫʜʢʘ ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ, ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʨʘʩʩʪʨʦʡʩʪʚ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ, ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʛʠʧʝʨʪʦʥʠʠ [10]. 

ɺʘʞʥʳʤʠ ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʥʝ ʪʦʣʴʢʦ ʢʦʙʳʣʴʝ ʤʦʣʦʢʦ, ʥʦ ʠ ʧʨʦʜʫʢʪʳ ʥʘ ʝʛʦ ʦʩʥʦʚʝ. ʊʘʢ, ʩʦʟʜʘʥʠʝ 

ʡʦʛʫʨʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʭʦʛʦ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʜʠʝʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʣʝʛʢʦʡ ʫʩʚʦʷʝʤʦʩʪʴʶ, 

ʨʝʟʢʦ ʧʦʚʳʩʠʣʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ [4].  

ʋʯʝʥʳʤʠ ʙʳʣʘ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʡʦʛʫʨʪʘ ʩʤʝʩʴ ʢʦʨʦʚʴʝʛʦ ʠ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ. ɺ 

ʠʪʦʛʝ ʧʦʣʫʯʠʣʩʷ ʡʦʛʫʨʪ, ʦʙʣʘʜʘʶʱʠʡ ʧʦʚʳʰʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ ʠ ʨʷʜʦʤ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʘʢʦʡ ʡʦʛʫʨʪ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ ʣʘʢʪʦʟʳ ʠ ʢʘʣʴʮʠʷ. ɿʥʘʯʠʪ, ʦʥ ʤʦʞʝʪ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʜʝʪʩʢʦʤ 

ʧʠʪʘʥʠʠ, ʘ ʪʘʢʞʝ ʚ ʧʠʪʘʥʠʠ ʣʶʜʝʡ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ. ɺ ʮʝʣʦʤ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʡʦʛʫʨʪʘ ʢʘʢ 

ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʩʳʨʴʷ ʜʚʫʭ ʚʠʜʦʚ ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ ʜʣʷ ʥʘʫʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

[11], [12].  

ʋʯʝʥʳʤʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʦʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʡʦʛʫʨʪʘ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʠʤʝʝʪʩʷ ʢʦʙʳʣʴʝ ʤʦʣʦʢʦ ʠ, ʥʘʧʨʠʤʝʨ, ʩʝʤʝʥʘ ʣʴʥʘ, ʧʰʝʥʠʮʳ ʠʣʠ ʪʳʢʚʳ. ʉʦʟʜʘʥʠʝ ʪʘʢʦʛʦ ʡʦʛʫʨʪʘ ʨʝʟʢʦ 

ʧʦʚʳʩʠʪ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʠ, ʢʘʢ ʠʪʦʛ, ʩʧʨʦʩ ʥʘ ʥʝʛʦ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʡʦʛʫʨʪʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʩʫʭʠʤ ʢʦʙʳʣʴʠʤ ʤʦʣʦʢʦʤ ʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ ʚ ʩʚʝʪʝ ʧʦʚʳʰʘʶʱʝʛʦʩʷ ʠʥʪʝʨʝʩʘ ʢ ʧʦʪʨʝʙʣʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʠʪʘʥʠʠ [13]. 

ɸʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʨʦʤʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ, ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ 

ʥʘʧʠʪʢʘ ʥʘ ʦʩʥʦʚʝ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʤʝʜʦʤ. ʄʝʜ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ 

ʚʠʪʘʤʠʥʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʢʦʙʳʣʴʠʤ ʤʦʣʦʢʦʤ ʧʦʣʫʯʠʪʩʷ 

ʧʨʦʜʫʢʪ, ʩʧʦʩʦʙʥʳʡ ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʪʴ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ: ʧʦʚʳʰʘʪʴ ʠʤʤʫʥʠʪʝʪ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʨʘʙʦʪʫ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʊʘʢʦʡ ʧʨʦʜʫʢʪ, ʙʣʘʛʦʜʘʨʷ ʫʥʠʢʘʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʠ ʤʝʜʘ, ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ 

ʘʩʩʦʨʪʠʤʝʥʪ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʜʘʩʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʦʣʦʯʥʦʛʦ ʢʦʥʝʚʦʜʩʪʚʘ [9].  

ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚʝ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ 

ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ 

ʦʙʣʘʜʘʝʪ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤ ʠ ʧʘʪʦʛʝʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ - E. coli 

ɸʊʉʉ 25922, S. aureus ɸʊʉʉ 6538, S. typhimurium ɸʊʉʉ 14028. ʄʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʂʇ ʥʘ ʦʩʥʦʚʝ 

ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʧʨʦʚʦʜʠʣʠʩʴ in vivo ʥʘ ʤʳʰʘʭ-ʩʘʤʢʘʭ ʩ ʤʦʜʝʣʴʶ ʥʝʘʣʢʦʛʦʣʴʥʦʡ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʝʥʳ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʧʨʦʙʘʮʠʝʡ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʅʘ ʦʩʥʦʚʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ in vitro ʠ in vivo ʧʦʜʪʚʝʨʞʜʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚʝ 

ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ. ʂʠʩʣʦʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ ʦʙʣʘʜʘʣ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʱʝʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʋʩʪʘʥʦʚʣʝʥʳ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʘʪʝʨʦʛʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʘ (1,22). ɺʳʷʚʣʝʥʥʳʝ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʪʨʝʙʣʷʚʰʠʭ 

çʟʘʧʘʜʥʫʶè ʜʠʝʪʫ, ʠʟʤʝʥʝʥʠʷ ʣʠʧʠʜʥʦʛʦ ʧʨʦʬʠʣʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ (ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʝʛʦ ʬʨʘʢʮʠʡ), 

ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʤʳʰʝʡ, ʢʦʪʦʨʳʭ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʞʠʨʥʦʡ ʜʠʝʪʦʡ ʩʢʘʨʤʣʠʚʘʣʠ ʢʠʩʣʦʤʦʣʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʥʘ ʦʩʥʦʚʝ 

ʢʦʙʳʣʴʝʛʦ ʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʦ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʩʥʠʞʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ (ʢʨʝʘʪʠʥʠʥ ʠ ʤʦʯʝʚʠʥʘ) ʠ ʘʢʪʠʚʥʦʩʪʠ ɸʃʊ, ʦʪʤʝʯʝʥʥʳʝ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʡ ʵʬʬʝʢʪ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʧʝʯʝʥʠ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚʰʠʤʠ ʟʘʤʝʪʥʦʝ ʩʥʠʞʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʥʝʡʪʨʘʣʴʥʳʭ ʣʠʧʠʜʦʚ ʚ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ 

ʚʘʢʫʦʣʷʭ ʛʝʧʘʪʦʮʠʪʦʚ (ʚ 3 ʨʘʟʘ ʤʝʥʴʰʘʷ ʧʣʦʱʘʜʴ ʦʢʨʘʰʠʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʜʫʢʪʘʤʠ ʩʨʘʚʥʝʥʠʷ) [4]. 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 3 (117) ǐ ʏʘʩʪʴ 2 ǐ ʄʘʨʪ 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ ʟʘʥʠʤʘʶʪ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʡʦʛʫʨʪʳ. ʋʯʝʥʳʤʠ ʜʦʢʘʟʘʥʦ, 

ʯʪʦ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʦʣʦʢʘ, ʫʩʚʘʠʚʘʶʪʩʷ ʦʨʛʘʥʠʟʤʦʤ ʯʝʣʦʚʝʢʘ ʣʫʯʰʝ ʠ ʙʳʩʪʨʝʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʥʠ ʩʦʜʝʨʞʘʪ ʨʷʜ ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʧʠʱʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢ, ʡʦʛʫʨʪ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʥʘ 

ʦʩʥʦʚʝ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ, ʦʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʙʳʣʴʝʛʦ 

ʤʦʣʦʢʘ, ʷʚʣʷʝʪʩʷ ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ 
ʎʝʥʥʦʩʪʴ ʙʝʣʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ ʚʝʩʦʤʳʤ ʘʨʛʫʤʝʥʪʦʤ ʢ ʧʨʠʤʝʥʝʥʠʶ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ 

ʩʳʨʴʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʪʝʨʤʦʣʘʙʠʣʴʥʦʩʪʴ ʧʨʝʚʘʣʠʨʫʶʱʠʭ 

ʧʨʦʪʝʠʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʳʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ [1]. ʆʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʩʜʝʨʞʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʦʜʫʢʪʘ ʠ ʫʭʫʜʰʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝv ʪʝʨʤʦʣʘʙʠʣʴʥʦʩʪʠ ʩʳʚʦʨʦʪʦʯʥʳʭ ʬʨʘʢʮʠʡ ʙʝʣʢʦʚ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʠ ʠʟʫʯʝʥʳ ʨʝʞʠʤʳ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʝʞʠʤʳ 

ʧʘʩʪʝʨʠʟʘʮʠʠ, ʢʘʢ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ, ʪʘʢ ʠ ʢʦʤʙʠʥʘʮʠʠ ʢʦʙʳʣʴʝʛʦ ʠ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʦʪʩʫʪʩʪʚʫʶʪ ʢʦʥʢʨʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʧʘʩʪʝʨʠʟʘʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʜʣʷ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ, ʯʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʳʭ ʨʝʞʠʤ ʝʛʦ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʨʝʞʠʤʦʚ ʧʘʩʪʝʨʠʟʘʮʠʠ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠ ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʛʦ ʨʝʞʠʤʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʪʝʨʤʠʟʘʮʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʙʳʣʴʝ ʤʦʣʦʢʦ, ʢʦʙʳʣʴʝ ʤʦʣʦʢʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ, ʪʝʨʤʦʫʩʪʦʯʠʚʦʩʪʴ. 

AN INVESTIGATION OF THE MODES OF HEAT TREATMENT OF MARE MILK  
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Abstract 
The value of the mare milk protein complex is a valid argument for its use as a raw material in the development of new 

food products. At the same time, the significant thermal stability of the prevailing protein components causes certain 

difficulties in the heat treatment process [1]. One of the main constraining factors of the use of mare milk in the food industry 

is the appearance of structural disorders of the product as a result of heat treatment and deterioration of the organoleptic 

properties of mare milk, which is a consequence of the thermal stability of the whey fractions of mare milk proteins. In this 

regard, the study examines the modes of heat treatment and determines the most rational pasteurization modes for both mare 

milk and combinations of mare and cow milk. As of today, there are no specific established parameters for the pasteurization 

process for mare milk, which justifies the relevance of conducting research on the temperature-time regime of its heat 

treatment. According to the results of the conducted studies, the study determines the influence of pasteurization regimes on 

the physico-chemical, microbiological and organoleptic parameters of mare milk. The article concludes that in order to ensure 

guaranteed organoleptic and microbiological quality, the use of a two-stage regime, including preliminary thermization, is the 

most rational and technologically viable. 

Keywords: mare milk, mare milk with the addition of cow milk, thermal resistance. 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʤʝʪʥʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʚ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʭʨʦʥʠʯʝʩʢʠʝ ʧʘʪʦʣʦʛʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʪʫʙʝʨʢʫʣʝʟ ʠ ʧʨ. ʇʦ 

ʜʘʥʥʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ ʥʝʢʦʪʦʨʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʝʛʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʛʨʫʜʥʳʤ 

ʤʦʣʦʢʦʤ, ʯʪʦ ʜʝʣʘʝʪ ʢʦʙʳʣʴʝ ʤʦʣʦʢʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ [2], [3], [7], [8]. 

ʇʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʣʦʢʘ ʢʦʙʳʣ ʦʙʫʩʣʦʚʣʝʥʳ ʝʛʦ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʦʪʣʠʯʠʷʤʠ ʦʪ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩʦʩʪʘʚʘ ʤʦʣʦʢʘ ʢʦʙʳʣ ʠ ʢʦʨʦʚ ʚʳʷʚʣʷʝʪ ʨʘʩʭʦʞʜʝʥʠʷ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʧʦʥʠʞʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʞʠʨʘ 

(12,1 ʛ/ʢʛ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 36,1 ʛ/ʢʛ ʫ ʢʦʨʦʚ) ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʣʘʢʪʦʟʳ (63,7 ʛ/ʢʛ ʠ 48,8 ʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʦʙʳʣʴʝʤ ʤʦʣʦʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚ (21,4 ʛ/ʢʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 32,5 ʛ/ʢʛ ʩ 

ʢʦʨʦʚʴʠʤ) ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (4,2 ʛ/ʢʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 7,6 ʛ/ʢʛ ʫ ʢʦʨʦʚ) [9], [10]. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠʟ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʪʨʝʙʫʝʪʩʷ ʝʛʦ 

ʦʙʷʟʘʪʝʣʴʥʘʷ ʧʘʩʪʝʨʠʟʘʮʠʷ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʦʝ ʩʳʨʴʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʢʦʨʦʧʦʨʪʷʱʠʤʩʷ, ʠ ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʮʠʢʣʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʦʧʝʨʘʮʠʝʡ ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʊʝʭʥʠʯʝʩʢʠʤ ʨʝʛʣʘʤʝʥʪʦʤ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠè [11]. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 3 (117) ǐ ʏʘʩʪʴ 2 ǐ ʄʘʨʪ 

 

11 
 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʤʝʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʦ ʧʨʠʤʝʥʝʥʠʠ ʧʘʩʪʝʨʠʟʘʮʠʠ ʚ ʧʝʨʝʨʘʙʦʪʢʝ 

ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʝʨʤʦʣʘʙʠʣʴʥʦʩʪʴ ʩʳʚʦʨʦʪʦʯʥʳʭ ʬʨʘʢʮʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʧʨʦʪʝʠʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ, ʫ ʧʝʨʝʨʘʙʦʪʯʠʢʦʚ ʚʦʟʥʠʢʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʦʞʥʦʩʪʠ ʚ 

ʧʨʦʮʝʩʩʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚʚʠʜʫ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʝʛʦ ʙʝʣʢʦʚʦʡ ʬʘʟʳ, ʧʨʠʚʦʜʷʱʝʡ ʥʝ ʪʦʣʴʢʦ ʢ 

ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʧʨʦʜʫʢʪʘ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ.  

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ, ʢʘʢ ʩʳʨʦʛʦ, 

ʪʘʢ ʠ ʦʙʦʛʘʱʝʥʥʦʛʦ ʩʫʭʠʤʠ ʚʳʩʦʢʦʙʝʣʢʦʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʧʘʩʪʝʨʠʟʘʮʠʠ, ʚʢʣʶʯʘʷ 

ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʡ ʨʝʞʠʤ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʪʝʨʤʠʟʘʮʠʝʡ, ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʧʨʦʜʫʢʪʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

 

ʄʝʪʦʜʳ ʠ ʧʨʠʥʮʠʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʧʨʝʜʝʣʝʥʳ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʢʦʙʳʣʴʝ ʤʦʣʦʢʦ ʩʳʨʦʝ ʧʦ ɻʆʉʊ ʈ 52973-2008, ʢʦʙʳʣʴʝ ʤʦʣʦʢʦ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ (ʢʦʙʳʣʴʝ ʤʦʣʦʢʦ ʩʳʨʦʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʩʫʭʦʛʦ ʧʦ ɻʆʉʊ ʈ 

52975-2008), ʢʦʙʳʣʴʝ ʤʦʣʦʢʦ ʩʳʨʦʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʩʳʨʦʛʦ ʧʦ ɻʆʉʊ 31449-2013. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦ ʘʣʢʦʛʦʣʴʥʦʡ ʠ ʪʝʧʣʦʚʦʡ 

ʧʨʦʙʘʤ, ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝ, ʦʮʝʥʢʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʜʝʨʞʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʚ ʤʦʣʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʠʟʢʘʷ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʫʭʫʜʰʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣʠ 

ʠʟʫʯʝʥʳ ʨʝʞʠʤʳ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ (ʜʘʣʝʝ - ʂʦʙʄ), ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʩʳʨʦʛʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʩʫʭʦʛʦ (ʜʘʣʝʝ -ʂʂʦʙʄ), ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʩʳʨʦʛʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʩʳʨʦʛʦ (ʜʘʣʝʝ - 

ʂʦʙʄ/ʂʦʨʄ) (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʊʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʂʦʙʄ, ʂʂʦʙʄ, ʂʦʙʄ/ʂʦʨʄ 

ʆʙʲʝʢʪ/ʈʝʞʠʤʳ ʇʦʢʘʟʘʪʝʣʴ ʂʦʙʄ ʂʂʦʙʄ 
ʂʦʙʄ/ʂʦʨʄ 

60/40 

ʉʳʨʦʝ ʤʦʣʦʢʦ 
ʊʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ,ęʊ 6,5 12 19,5 

ɸʢʪʠʚʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʨʅ 6,8 6,7 6,6 

ʆʙʲʝʤʥʘʷ ʜʦʣʷ 

ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, 68 % 
ɸʣʢʦʛʦʣʴʥʘʷ ʧʨʦʙʘ, ʛʨʫʧʧʘ Ò5 Ò 5 Ò5 

ʊʝʤʧʝʨʘʪʫʨʥʳʝ 

ʨʝʞʠʤʳ 
ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʜʝʨʞʢʠ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʚʠʜʠʤʦʡ ʢʦʘʛʫʣʷʮʠʠ ʙʝʣʢʘ, ʚ ʩʝʢ 

65 ęʉ 

ʅʘʯʘʣʦ ʢʦʘʛʫʣʷʮʠʠ, ʤʠʥ 

5400Ñ15 4200Ñ15 7200Ñ20 

68 ęʉ 1500Ñ15 900Ñ15 2100Ñ20 

72 ęʉ 840Ñ10 480Ñ10 1500Ñ15 

75 ęʉ 720Ñ10 360Ñ10 1080Ñ15 

78 ęʉ 240Ñ10 120Ñ10 480Ñ10 

82 ęʉ 120Ñ10 *)  240Ñ10 

 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʚʩʝ ʦʙʨʘʟʮʳ ʧʦʢʘʟʘʣʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʘʣʢʦʛʦʣʴʥʦʡ 

ʧʨʦʙʝ ʜʘʞʝ ʚ ʦʪʥʦʰʝʥʠʠ ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘʠʤʝʥʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ï 68%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʢʨʘʡʥʝ 

ʥʠʟʢʦʡ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʉ ʫʯʝʪʦʤ ʵʪʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦ ʪʝʧʣʦʚʦʡ 

ʧʨʦʙʝ. (ʪʘʙʣʠʮʘ 1). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʘʢʦʥʦʤʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʚʳʜʝʨʞʢʠ ʠ 

ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ ʵʪʦʤ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ 68Áʉ ʠ ʚʳʰʝ ʧʨʠʚʦʜʷʪ ʢ ʨʝʟʢʦʤʫ 

ʦʩʣʘʙʣʝʥʠʶ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʠ, ʯʪʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʙʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʘʛʫʣʷʮʠʦʥʥʳʭ 

ʯʘʩʪʠʮ ʧʨʦʷʚʣʷʝʪʩʷ ʟʘ 50-80 ʩʝʢʫʥʜ ʜʦ ʥʘʯʘʣʘ ʚʠʜʠʤʦʡ ʢʦʘʛʫʣʷʮʠʠ, ʯʪʦ ʙʳʣʦ ʫʯʪʝʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʞʠʤʘ 

ʧʘʩʪʝʨʠʟʘʮʠʠ.  

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʨʦʚʝʜʝʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ. ʊʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ 

72Áʉ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʜʝʨʞʢʠ ʧʨʠʚʦʜʠʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʛʦʨʝʯʠ ʠ ʧʦʷʚʣʝʥʠʶ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʤʦʣʦʢʘ ʚ ʚʠʜʝ ʙʝʣʢʦʚʳʭ ʭʣʦʧʴʝʚ.  

ɺ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʘ ʠʟʫʯʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʞʠʤʦʚ ʧʘʩʪʝʨʠʟʘʮʠʠ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʡ ʧʘʩʪʝʨʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʭʨʘʥʝʥʠʝ, ʢʘʢ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʪʘʢ ʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʉ ʫʯʝʪʦʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʢʫʩʝ, ʟʘʧʘʭʝ ʠ ʢʦʥʩʠʩʪʝʥʮʠʠ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 75Áʉ ʠ 

78Áʉ ʚ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʘ ʠʟʫʯʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʞʠʤʦʚ ʧʘʩʪʝʨʠʟʘʮʠʠ 65Áʉ, 68Áʉ ʠ 72Áʉ ʠ ʠʭ 

ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩ ʮʝʣʴʶ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʦ-

ʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦʭʨʘʥʝʥʠʝ ʢʘʢ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, ʪʘʢ ʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʘʠʣʫʯʰʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʝʥʳ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʘʩʪʝʨʠʟʘʮʠʠ 65Áʉ ʩ 

ʵʢʩʧʦʟʠʮʠʝʡ 30 ʤʠʥʫʪ. ʅʘʠʙʦʣʴʰʠʝ ʥʝʛʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʚʳʷʚʣʝʥʳ ʚ ʦʙʨʘʟʮʘʭ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 3 (117) ǐ ʏʘʩʪʴ 2 ǐ ʄʘʨʪ 
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ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʘʩʪʝʨʠʟʘʮʠʠ ʚʳʰʝ 68Áʉ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʜʝʨʞʢʠ ʙʦʣʝʝ 20 ʤʠʥʫʪ. ɺ ʢʦʙʳʣʴʝʤ ʤʦʣʦʢʝ 

ʦʱʫʱʘʝʪʩʷ ʧʨʠʚʢʫʩ ʛʦʨʝʯʠ ʠ ʦʪʤʝʯʝʥʳ ʝʜʠʥʠʯʥʳʝ ʭʣʦʧʴʷ ʙʝʣʢʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʚ ʢʦʙʳʣʴʝʤ 

ʤʦʣʦʢʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʙʳʣʴʝʛʦ ʤʦʣʦʢʘ ʩʫʭʦʛʦ ʠ ʢʦʙʳʣʴʝʤ ʤʦʣʦʢʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ. 

ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʳʭ ʨʝʞʠʤʦʚ ʧʘʩʪʝʨʠʟʘʮʠʠ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʘʢʪʝʨʠʡ 

ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʨʝʞʠʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʠʨʫʝʤʦʤʫ ʫʨʦʚʥʶ.  

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʢ ʤʦʣʦʢʫ ʧʨʝʜʲʷʚʣʷʶʪ ʧʦʚʳʰʝʥʥʳʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʶʪ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ ʧʘʩʪʝʨʠʟʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʚʢʣʶʯʘʶʱʝʡ ʨʝʞʠʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʪʝʨʤʠʟʘʮʠʠ ʤʦʣʦʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 3 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʞʠʤʘ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 
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ɿʘʢʣʶʯʝʥʠʝ 
ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʂʦʙʄ, ʚʢʣʶʯʘʶʱʘʷ ʪʝʨʤʠʟʘʮʠʶ ʧʨʠ 58ęʉ ʩ ʵʢʩʧʦʟʠʮʠʝʡ 20 

ʤʠʥʫʪ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʭʣʘʞʜʝʥʠʝʤ ʜʦ 6Áʉ ʚ ʪʝʯʝʥʠʝ 4 ʯʘʩʦʚ, ʟʘʪʝʤ ʧʘʩʪʝʨʠʟʘʮʠʝʡ ʧʨʠ 72ęʉ ʩ ʵʢʩʧʦʟʠʮʠʝʡ 15 ʩʝʢʫʥʜ. 

ɼʚʫʭʩʪʫʧʝʥʯʘʪʘʷ ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʟʚʦʣʠʣʘ ʜʦʩʪʠʯʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʘʩʪʝʨʠʟʘʮʠʠ ʠ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʠʪʴ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ 
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ɸʥʥʦʪʘʮʠʷ 

ʊʝʤʧʳ ʦʙʝʟʣʝʩʝʥʠʷ ʚ ɸʥʛʦʣʝ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʜʦʩʪʠʛʘʶʪ ʪʨʝʚʦʞʥʳʭ ʤʘʩʰʪʘʙʦʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʚʳʜʝʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, 

ʧʦʞʘʨʳ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʳʪʦʚʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʨʝʚʝʩʠʥʳ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʝʨʝʣʦʞʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʄʠʦʤʙʦ ʚ ʂʘʩʩʦʩʦ, ʤʫʥʠʮʠʧʘʣʠʪʝʪ ʉʝʣʘ, 

ʧʨʦʚʠʥʮʠʷ ʂʫʘʥʟʘ-ʉʫʣ. ʊʦ ʞʝ ʩʘʤʦʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʝʨʠʦʜ ʩ ʘʧʨʝʣʷ ʧʦ ʩʝʥʪʷʙʨʴ 2019 ʛʦʜʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʳʙʦʨʢʘ ʧʦ ʤʝʪʦʜʫ ʩʥʝʞʥʦʛʦ ʢʦʤʘ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʪʠʢʦ-ʩʠʥʪʝʪʠʯʝʩʢʠʡ, ʠʥʜʫʢʪʠʚʥʦ-

ʜʝʜʫʢʪʠʚʥʳʡ, ʠʩʪʦʨʠʢʦ-ʣʦʛʠʯʝʩʢʠʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜʳ, ʚʢʣʶʯʘʶʱʠʝ ʪʘʢʞʝ ʤʝʪʦʜʳ ʠʥʪʝʨʚʴʶ, 

ʥʘʙʣʶʜʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ, ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʬʦʪʦʛʨʘʬʠʠ. ɸʚʪʦʨʳ ʧʨʦʚʝʣʠ 40 ʠʥʪʝʨʚʴʶ ʩ ʫʯʘʩʪʥʠʢʘʤʠ ʩ ʫʛʦʣʴʥʳʤʠ 

ʨʘʙʦʪʥʠʢʘʤʠ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʦʚʘʣʩʷ ʦʪ 19 ʜʦ 45 ʣʝʪ. ʆʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʨʝʣʦʞʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʤʝʩʪʥʦʩʪʠ ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʘʩʧʝʢʪʘʭ: ʩʧʦʩʦʙ ʦʪʢʨʳʪʠʷ ʧʦʣʝʡ, ʚʨʝʤʷ ʠ ʧʨʠʯʠʥʳ ʯʝʨʝʜʦʚʘʥʠʷ 

ʧʦʣʝʡ, ʬʦʨʤʘ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ, ʪʠʧ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʘʢʪʠʢʫʝʤʳʡ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʤʝʩʪʥʦʩʪʠ, ʦʩʥʦʚʥʳʝ 

ʢʫʣʴʪʫʨʳ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʵʪʠʭ ʢʫʣʴʪʫʨ (ʪ/ʛʘ), ʘ ʪʘʢʞʝ ʪʠʧ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʝʤʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʚʳʷʩʥʝʥʦ, ʯʪʦ ʚ ʵʢʦʩʠʩʪʝʤʝ ʂʘʩʩʦʩʦ ʧʝʨʝʣʦʞʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʷ 

ʟʘʙʨʘʩʳʚʘʶʪʩʷ ʢʘʞʜʳʝ 6-7 ʣʝʪ. ʄʦʜʝʣʴ ʦʪʢʨʳʪʠʷ ʰʘʭʪ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ ʚʳʨʫʙʢʠ ʜʝʨʝʚʴʝʚ, ʦʩʪʘʚʣʷʷ ʩʪʚʦʣʳ ʥʘ 

ʤʝʩʪʝ ʧʦʚʘʣʘ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʩ ʮʝʣʴʶ ʨʘʟʣʦʞʝʥʠʷ ʜʨʝʚʝʩʠʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʜʝʡʩʪʚʠʝ, ʧʝʨʝʜʚʠʞʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ, ʂʘʩʩʦʩʦ. 
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Abstract 

The rate of deforestation registered in recent years in Angola has reached alarming proportions. The various anthropogenic 

practices, such as fires, agriculture, exploitation of domestic fuels and wood production are identified as the main causes. The 

present study aimed to evaluate the impact that shifting agriculture plays on the Miombo ecosystems of Cassoo, Municipality 

of Cela, province of Cuanza Sul. The same took place in the period from April to September 2019. To carry out the 

investigation, Snowball, analytical-synthetic, inductive-deductive, historical-logical, mathematical and statistical methods were 

used, combining the techniques of interview, observation participant, inventory and photographs. The researchers carried out 

40 interview to participants with pleasant and charcoal workers whose age ranged from 19 to 45 years old. The assessment of 

the impact of shifting agriculture in the locality under study was based on the following aspects: Method of opening the fields, 

time and reasons for rotating the fields, form of soil preparation, type of agriculture practiced in the locality under study, main 

crops and yields of these crops t/ha and form of land acquisition. The work made it possible to know that in the Cassoo 

ecosystem, shifting agriculture causes a negative impact, as the fields are abandoned every 6 to 7 years. The model of opening 

the mines is done by felling trees with the help of sharp objects, leaving the trunks in place for an undefined time for 

putrefaction. 

Keywords: impact, itinerant agriculture, forest management, Cassoo. 

Introduction  

The Angola natural forests have a very relevant roll in ecological, social and economic areas, their using depend from 

region to region ethno linguistic groups and cultural habits. 

In Angola there are several forest typologies, where the Mionbo has about 585.949 of superficies corresponding 47% of 

total country superficies [15]. 

The Mondimaio forest a kind of vegetation, characterized the floristic predominance that belong to the Brachystegia, 

Isoberlinia and Jubernadia gender [8]. These gender belong to Fabecea family [11] ND Caesalpinioidede [13]. 

Several author (for eg.: [18], [12], [8], [11]), the Angolan Miombo is divided into two (Miombo dry and wet) .The 

Angolan Miombo is more commune in North-center zone of country (Cuanza Norte, Malnje, Lunda Norte, Cuanza-Sul, 

Huambo, and Banguela), while the dry Miombo is more commune in the provinces the stays in of country (Bi®, Moxico, Huila 

and Cuando Cubango). 

The forestation rate in Angola has been floating since 1990, with drastic increasing since 2000. From 1990 to 2000, 

Angola has lost about 124.800 hectares of forests increasing this number 1.872.000 hectares from 2000 to 2005, mean, 3,1% of 

forest total area [6].  
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The Cuanza Sul province has 11 types of vegetal forests formation, with almost 46.754 km2 of superficies, from this space, 

about 34% corresponds to Miombo forest [17]. In Cela municipality, as well as all the Cuanza Sul province, the mais current 

forests to deforestation corresponds to the burning, opening new trenches, wood exploration and coal [1], [2], [4]. 

Among several Cuanza Sul municipalities with high deforestation rate because of the itinerant agriculture, are pointed the 

Cassongue, Cela, Quibala, Mussende and Seles municipalities. In Cassoo location is daily observed coal makers immigration 

coming Sanga, Pambangala (Cassongue), and Bailundo (Huambo) localities. Associated to this situation, in Cassoo locality, is 

observed farmers making fields rotation 

The agriculture practised in Angola Miombo as in Cassoo one, is itinerant, and it is considered as the Miombo damaging 

main factor, according to its expansion, there is a Miombo changing acceleration to agriculture, forestation and mining, than, it 

is less heard about intact Miombo, that could not be so, because only heard about rural population decreasing as well as the 

business, industry for urban population [9], [14], highlights that the forests degradation and Miombo forest losing it is 

calculated in about 250.000 and 300.000 hectares/year with Miombo vegetation. 

The itinerant agriculture consists on throw to the ground part of the forest, incorrectly that sometimes do not allow the re-

arising of the new ones, afterword the burning of cut trees and so on. Once passed the field fertilizing time, it is abandoned 

because it can produce any more, looking for other field to do same process [3]. 

 After all those thing spoke above, this work aimed to evaluate the impact of itinerant agriculture roll in Cassoo local 

ecosystem, in Cela municipality, Cuanza Sul Province, which will allow future studding for a sustainable forest its resource 

exploration from this location.  

 

Methods 

The study was realised in Cassoo quarter (coordinating 11Á 33' 43"S 15Á 28' 58"E), that belongs to Cela Municipality, 

Cuanza-Sul province. Cela is one twelve municipalities of Cuanza-Sul province with about 218.505 inhabitants, the majority 

are female totalizing 113.695 territorial extension of 5525 km2 and 27 inhabitants density per km2 (INE, 2014). Bordered by 

Quibala municipality on North, Andulo (Bi®) municipality on East, by Bailundo (Huambo) municipality on South and by 

Cassongue, Seles and Ebo municipalities on West. It has three Districts like: the Main district, Kissanga-kungo and Sanga.  

It is a descriptive research type and prospective one which researching methodology applied to get the data was the direct 

observation in effort to verify the used and abandoned spaces precociously that allowed to see the less present eco-types in 

studying area interview. For that, from April to September 2019, from 70 quarter dweller people of Cassoo aged up to 18 

years old, expert in agriculture were inquired 40 dwellers selected by not probabilistic sample. The data here analysed by using 

Microsoft. 

 

Results 

Interviewed socio-demographic characterization  
The interviewed age was divided into 6 different groups, with much more participation aged 37 to 42 years old that 

represent 26,67% of interviewed population, followed by 25 to 30 years old representing 23,33 %, in third position those aged 

by up to 45 years with 20%, population, while for those aged by 31 to 36 years old responded by about 16,67%, fifth place, the 

most young group runs form 19 to 24 years old and then, they represent about 13,33 % so, the 0% was given to those aged 

from 13 to 18 years old. 

 

 
Fig. 1 ï Interviewed population age group representation 

 

Interviewed studying level 

Academically, 70% Interviewed are basic (till 9th grade), and 23,33% only enrolled in primary school. 
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Fig. 2 ï Interviewed studying level 

 

Way of Cassoo dwellers 

In this study the family aggregation varied from 5 to 7 members of the family. To the interviewed, 80% of people a native 

one, and only 20% emigrants, therefore this, seemed happy to live in this quarter. 

 

 
Fig. 3 ï Way of Cassoo dwellers 

 

Itinerant agriculture impact evaluation 

The Itinerant agriculture impact evaluation in the studying place was based in: cultivation opening way, timing and 

cultivation rotation reason, way of field preparation, agriculture type, main culture used and their profit t/ha and land 

acquisition way.  

 

Opening fields cultivation Mood 

For the Cassoo population the opening field cultivation i made by throwing down the trees using cutting objects, living 

the trunks in the place they have cut down by indefinite time to put it rot. Many times the tree cut down are picked up and used 

as firewood, or for coal production. There many farmers that open the field cultivation with fire. For FAO (2011), the Miombo 

neighbourhood people open the cultivation field by throwing down the trees and then they burn some native vegetable in effort 

to increase the extension to cultivate. 
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Fig. 4 ï the disposition of field cultivation in Cassoo quarter 

 

Time and field cultivation rotation reason 

In beginning it was verified that 97% of population uses the practicing of culture rotation (Fig. 5), but when verified the 

quantity of abandoned field cultivation, we concluded that they only change from culture and not make the rotation of it. 

 

 
Fig. 5 ï People Percent that make land rotation of Cassoo 

 

 From thirty interviewed, 97% said that they do the land rotation, and only 3% that they do not do it. 

 

 
Fig. 6 ï Rotation reason of cultivate field (changing) 
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For the Cassoo people, itôs obviously, but 73% are motivated the rotation because of unproductivity and 27% is because 

of opening of other fields. 

 

 
Fig. 7 ï Turnaround time 

 

 
Fig. 8 ï Larvae Opened in the last 5 years 

 

Type of agriculture practiced in the location under study. 

 

Table 1 ï Types of Agriculture practiced at Cassoo 

Type of agriculture People Percentage 

Irrigated 00 0 

Dryland 30 100 

Mechanized 00 0 

Manual 23 76,67 

Animal traction 07 23,33 

 

The above data were obtained through interviews made to the residents of the cassoo, it can be observed that the type of 

agriculture practiced at this locality is the dry land one. Lack of financing or financial conditions may be at the base of this 

agricultural typology. 
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Form of preparing the soil  

Soil preparation is done manually with the help of hoes and machetes. Many of these clean with the aid of fire, while 

others scrape the earth and pile up the grass (locally known as machitas), which they place along the ridge divisions, which 

will later serve as organic matter. 

 

Main crops and their profitability t/ha 

The data presented here were obtained through interviews carried out in addition to the use of the direct observation 

method. 

 

Table 2 ï Main crops and their profitability 

Crops The average of area, ha Produtivity, t/ha 

Corn 5 0,8 

Bean 5 0,6 

Peanut 2 0,7 

Vegetables 2 Depend on the crops 

Others 1 Depend on the crops 

 

Form of land acquisition 

It was extremely important to obtain data on the form of land acquisition as the way the population uses. It is only for 

subsistence and because of the low production, it only serves to solve the food needs of the farmers and their families. The 

graph below shows that most of the cassoo population obtains their land through inheritance, as confirmed by 97% of those 

interviewed. 

 

 
Fig. 9 ï Form of land acquisition 

 

The average for each farmer is 10 fields, they are not taken care of as they should be, mainly because they use fire to clear 

the land, with this they burn the remains of firewood that is left on the land, pull out the stumps left from the result of felling. 

of trees (those that could sprout), cut down all the trees that could serve as seeds or termite preservers responsible for 

transforming raw material into organic, chase away all microorganisms that help in soil nutrition, with this, Itinerant 

Agriculture brings with it, a negative impact. 

 

Discussion 

Urso (2013) and Teixeira (2018) point out that, in the practice of agriculture, adults are most committed, as they are the 

ones who ensure the support of members or households. 

Note that at Caosso neighborhood there are several social problems, little economic alternative, low living standards and 

unemployment. The population despite being mostly native, each family has only up to 10 hectares. Santos (2013) states that in 

Angola, with the increase of rural and urban demography, there has been a lot of demand for services and resources offered by 

the Miombo forests, which causes pressure and constant change in these. 

According to IFN (2010), in Angola, there is felling of anarchic trees to open new fields as well as for the exploitation of 

charcoal and firewood, which often do not wait at least six months for the forest to regenerate. 

The results obtained indicate that 97% do rotation and only 3% do not, 58.33% say it takes seven years to rotate. Contrary 

data were presented by Ramos (2007), when he claims that there is no fixed time for exploration of a Miombo larvae. However, it 

is the cases of abandonment of the Miombo larvae indicates that it has to do with the depletion of nutrients in the soil. 

According to FAO (2011), the non-use of rational agricultural techniques causes greater erosion of the land and a 

consequent accelerated deforestation, with this, just that there is little productivity has become a reason for opening other 

fields. 

According to the data, it was detected that the yields for each crop per area are very low, maize is 0.8t/ha, beans 0.6t/ha, 

peanuts 0.7t/ha. These averages are far below the averages proposed in different literatures. 

According to FAO (2011), the most cultivated products in these shifting agriculture systems are mostly corn, beans, sweet 

potato pumpkin, turnip, yam, radishes, among many characteristic products of each region. For Guerrero (2012), the most 

frequent shifting crops are: sorghum, corn, beans, peanuts, sweet potatoes, reindeer potatoes, tomatoes, peppers, onions and 

carrots. 
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Conclusion 

In this locality, shifting agriculture is practiced and the fields are abandoned every 6 to 7 years, which leads to it being 

considered that shifting agriculture in Cassoo has a negative impact on the Miombo forest. 

To mitigate the impacts, it is suggested the implementation of sustainable agricultural practices, studies of adaptable and 

profitable crop varieties in the edaphoclimatic conditions of the Cassoo. 

 

ʂʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ 

ʅʝ ʫʢʘʟʘʥ. 
Conflict of Interest 

None declared. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ / References 
1. Africano, C.G. Invent§rio florestal na localidade do Canjombe, Munic²pio da Cela Cuanza-Sul / C.G. Africano // 

Trabalho de Fim de curso para obten«o de licenciatura em Agronomia no ISPKS-Angola. 2019. 

2. Capuambua, T.J. Etnobot©nica de plantas alimenticias ultilizadas na localidade da cumbira II-munic²pio da conda, 

prov²ncia do cuanza-sul / T.J. Capuambua // Trabalho de fim de curso para obten«o do grau de licenciatura em agronomia 

ISP-KS. 2019. 

3. Diniz, A. C. Caracter²sticas mesol·gicas de Angola / A. C.Diniz. 2a Ed. Lisboa: Instituto Portugu°s de Apoio ao 

Desenvolvimento. 2006. ISBN 972-8975-02-3.  

4. Fanony, A.P. Etnobotanica sobre plantas medicinais na localidade do Jombe II, Municipio do Cuanza-Sul /  

A.P. Fanony, // Trabalho de Fim de curso para obten«o de licenciatura em Agronomia no ISPKS-Angola. 2017. 

5. IFN. Invent§rio Florestal Nacional - Angola: Relat·rio Final. Luanda. 2010. 

6. MUA. Minist®rio do Urbanismo e AmbientePol²tica Nacional de Florestas Fauna Selvagem e §reas de Conserva«o, 

Luanda ï Angola. 2008. 

7. Ramos, P. Dimens»es do agroneg·cio brasileiro: pol²ticas, institui»es e perspectivas / P. Ramos. Bras²lia: NEAD-

MDA. 2007. 

8. Safilipoo, M. Trinta §rvores e arbustos do miombo Angolano Gu²a de campo para la identifica«o / M. Safilipoo. 2013. 

74 p. 

9. Santos, L. Servios do ecossistema florestal do miombo / L. Santos // Instituto Superior de Agronomia ï Lisboa. 2013. 

10. Teixeira, J.V. A participa«o das comunidades locais na gest«o das florestas em Moambique: Caso dos distritos de 
Montepuez, Ma¼a, Marrupa e Majune Tese de Doutoramento em Geografia e Planeamento Territorial Especialidade em 

Ambiente e Recursos Naturais / J.V. Teixeira. 2018. 

11. Urso, V. Ćrvores do mopane angolano / V. Urso // Guia de campo para a identifica«o. COSPE Firenze. 2013. 46 p. 

12. Back®us, I. Tree communities and structural dynamics in Miombo (BrachystegiaïJulbernardia) woodland, Tanzania /  

I. Back®us, B. Pettersson, L. Strºmquist et al. // Forest Ecology and Management. 2006. 

13. Campbell, B. M. Miombo woodlands-opportunities and barriers to sustainable forest management / B. M. Campbell, 

A. Angelsen, A. Cunningham et al. // CIFOR, Bogor, Indonesia. 2007.  

14. Chama, L. Sustainability of techniques employed in harvesting / L. Chama, S. Siachoono, I. Christopher et al. 2016. 

15. Chidumayo, E. N. Miombo ecology and management: an introduction / E. N. Chidumayo // Intermediate Technology 

Publications Ltd (ITP). 2011. 

16. FAO. Organizaci·n de las Naciones Unidas para la Agricultura y la Alimentaci·n. Situaci·n de los bosques del 
Mundo. Roma. 2011. 

17. Jo«o, E. F. Estructura y composici·n del bosque Miombo del sector norte de Canjombe, Kuanza-Sul / E. F. Jo«o // 

Tesis en opci·n al T²tulo acad®mico de m§ster en ciencias forestales menci·n: Manejo de bosques Universidad de Pinar del 

R²o ñhermanos sa²z montes de ocaò facultad de forestal y agronom²a departamento forestal Pinar del R²o. 2015. 

18. Luonga, E. J. Economics of charcoal production in miombo woodlands of eastern Tanzania: some hidden costs 

associated with commercialization of the resources / E. J. Luonga, E. T. Witkowski, K. Balkwill, // Ecological Economics. 

2002. 35 : 243-257. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ / References in English 
1. Africano, C.G. Invent§rio florestal na localidade do Canjombe, Munic²pio da Cela Cuanza-Sul [Forest inventory in the 

locality of Canjombe, Municipality of Cela Cuanza-Sul] / C.G. Africano // end of course work for obtaining a degree in 

Agronomy at Ispks-Angola. 2019. [in Portuguese] 

2. Capuambua, T.J. Etnobot©nica de plantas alimenticias ultilizadas na localidade da cumbira II-munic²pio da conda, 

prov²ncia do cuanza-sul [Ethnobotany of ultilized food plants in the locality of cumbira II-municipality of conda, province of 

cuanza-sul] / T.J. Capuambua // End of course work to obtain the degree of Bachelor in agronomy ISP-KS. 2019.  

[in Portuguese] 

3. Diniz, A. C. Caracter²sticas mesol·gicas de Angola [Mesological characteristics of Angola] / A. C.Diniz. 2nd Ed. 

Lisbon: Portuguese Institute for development support. 2006. ISBN 972-8975-02-3. [in Portuguese] 

4. Fanony, A.P. Etnobotanica sobre plantas medicinais na localidade do Jombe II, Municipio do Cuanza-Sul 

[Etnobotanica about medicinal plants in the locality of Jombe II, Municipality of Cuanza-Sul] / A.P. Fanony // End of course 

work to obtain a degree in Agronomy at Ispks-Angola. 2017. [in Portuguese] 

5. IFN. Invent§rio Florestal Nacional - Angola: Relat·rio Final [IFN. National Forest Inventory-Angola: Final Report]. 

Luanda. 2010. [in Portuguese] 

6. MUA. Minist®rio do Urbanismo e AmbientePol²tica Nacional de Florestas Fauna Selvagem e §reas de Conserva«o 

[MUA. Ministry of Urbanism and Environmentnational policy of Forests Wildlife and conservation areas], Luanda-Angola. 

2008. [in Portuguese] 

7. Ramos, P. Dimens»es do agroneg·cio brasileiro: pol²ticas, institui»es e perspectivas [Dimensions of Brazilian 

agribusiness: policies, institutions and perspectives] / P. Ramos. Bras²lia: NEAD-MDA. 2007. [in Portuguese] 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 3 (117) ǐ ʏʘʩʪʴ 2 ǐ ʄʘʨʪ 

 

21 
 

8. Safilipoo, M. Trinta §rvores e arbustos do miombo Angolano Gu²a de campo para la identifica«o [Thirty Angolan 

miombo trees and shrubs Field Guide for identification] / M. Safilipoo. 2013. 74 p. [in Portuguese] 

9. Santos, L. Servios do ecossistema florestal do miombo [Services of the miombo forest ecosystem] / L. Santos // 

Instituto Superior de Agronomia ï Lisboa. 2013. [in Portuguese] 

10. Teixeira, J.V. A participa«o das comunidades locais na gest«o das florestas em Moambique: Caso dos distritos de 

Montepuez, Ma¼a, Marrupa e Majune [The participation of local communities in Forest Management in Mozambique: case of 

the districts of Montepuez, Ma¼a, Marrupa and Majune] / J.V. Teixeira. PhD thesis in geography and Territorial Planning 

specialty in Environment and Natural Resources. 2018. [in Portuguese] 

11. Urso, V. Ćrvores do mopane angolano [Angolan mopane trees] / V. Urso // Guia de campo para a identifica«o. 

COSPE Firenze [Field Guide for identification. Cospe Firenze]. 2013. 46 p. [in Portuguese] 

12. Back®us, I. Tree communities and structural dynamics in Miombo (BrachystegiaïJulbernardia) woodland, Tanzania /  

I. Back®us, B. Pettersson, L. Strºmquist et al. // Forest Ecology and Management. 2006. 

13. Campbell, B. M. Miombo woodlands-opportunities and barriers to sustainable forest management / B. M. Campbell, 

A. Angelsen, A. Cunningham et al. // CIFOR, Bogor, Indonesia. 2007.  

14. Chama, L. Sustainability of techniques employed in harvesting / L. Chama, S. Siachoono, I. Christopher et al. 2016. 

15. Chidumayo, E. N. Miombo ecology and management: an introduction / E. N. Chidumayo // Intermediate Technology 

Publications Ltd (ITP). 2011. 

16. FAO. Organizaci·n de las Naciones Unidas para la Agricultura y la Alimentaci·n. Situaci·n de los bosques del Mundo 

[FAO. Food and Agriculture Organization of the United Nations. Situation of the world's forests]. Rome. 2011. [in Portuguese] 

17. Jo«o, E. F. Estructura y composici·n del bosque Miombo del sector norte de Canjombe, Kuanza-Sul [Structure and 

composition of the Miombo forest of the northern sector of Canjombe, Kuanza-Sul] / E. F. Jo«o // Thesis in option to the 

academic title of Master in Forestry Sciences mention: Forest Management University of Pinar del R²o "hermanos sa²z montes 

de oca" Faculty of Forestry and agronomy Forestry Department Pinar del R²o. 2015. [in Portuguese] 

18. Luonga, E. J. Economics of charcoal production in miombo woodlands of eastern Tanzania: some hidden costs 

associated with commercialization of the resources / E. J. Luonga, E. T. Witkowski, K. Balkwill, // Ecological Economics. 

2002. 35 : 243-257. 

  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 3 (117) ǐ ʏʘʩʪʴ 2 ǐ ʄʘʨʪ 

 

22 
 

DOI: https://doi.org/ 10.23670/IRJ.2022.117.3.041 

ɺʃʀʗʅʀɽ ʈɸɿʃʀʏʅʓʍ ʉʇʆʉʆɹʆɺ ʀ ʋʉʃʆɺʀʁ ʍʈɸʅɽʅʀʗ ʅɸ ʉʆʍʈɸʅʅʆʉʊʔ  

ʀ ʂɸʏɽʉʊɺʆ ʃʋʂɸ ʈɽʇʏɸʊʆɻʆ ʉʆʈʊɸ ʍɸʃʎɽɼʆʅ 
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* ʂʦʨʨʝʩʧʦʥʜʠʨʫʶʱʠʡ ʘʚʪʦʨ (salakh1996[at]bk.ru) 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ 

ʩʦʨʪʘ ʍʘʣʮʝʜʦʥ. ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʫʨʦʞʘʷ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ ʠ ʝʛʦ 

ʢʘʯʝʩʪʚʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʭʨʘʥʝʥʠʷ. ɺ ʩʭʝʤʝ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʩʣʦʚʠʷ ʠ ʨʝʞʠʤʳ ʭʨʘʥʝʥʠʷ ʣʫʢʘ. ʃʫʯʰʘʷ 

ʩʦʭʨʘʥʥʦʩʪʴ ʫʨʦʞʘʷ ʠ ʢʘʯʝʩʪʚʘ ʣʫʢʦʚʠʮ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʭʦʣʦʜʠʣʴʥʦʤ ʫʩʣʦʚʠʠ ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. ʊʘʢ 

ʢʘʢ ʧʨʠ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʣʫʢʦʚʠʮʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʤʝʥʴʰʝʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʨʯʠ, ʦʥʠ ʩʦʭʨʘʥʷʣʠ ʩʚʦʠ ʚʝʩʦʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ. ʊʘʢʞʝ ʧʨʠ ʭʦʣʦʜʠʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, 

ʜʘʥʥʳʝ ʫʩʣʦʚʠʷ ʷʚʣʷʣʠʩʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʨʝʧʯʘʪʦʛʦ ʣʫʢʘ ʦʩʪʨʦʛʦ ʪʠʧʘ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ.  
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THE INFLUENCE OF VARIOUS ST ORAGE METHODS AND CONDITIONS ON THE SAFETY  

AND QUALITY OF ONIONS OF THE CHALCEDONY VARIETY  
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* Corresponding author (salakh1996[at]bk.ru) 

Abstract 

This article presents research on the identification of optimal storage conditions for onions of the Chalcedony variety. This 

article presents the results of a research on the preservation of the onion harvest and its quality under various storage 

conditions. The scheme of the experiment presents the conditions and modes of onion storage. The best preservation of the 

harvest and the quality of the bulbs was observed under a temperature-controlled refrigeration condition. Since under these 

conditions the bulbs were subjected to less microbiological damage, they retained their weight indicators. Also, the study 

determined high economic efficiency during cold storage. In this connection, these conditions were the most optimal for 

storing onions of the pungent type in a short time.  

Keywords: onion, Chalcedony variety, storage conditions, chemical composition, safety. 

ʇʦ ʠʩʪʝʯʝʥʠʶ ʚʨʝʤʝʥʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʦʷʚʠʣʠʩʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʡʦʥʳ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʫʢʘ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʵʪʠʭ ʨʘʡʦʥʦʚ, ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʪʝʯʝʥʠʠ ʜʣʠʪʝʣʴʥʳʭ ʩʨʦʢʦʚ ʩʦʟʜʘʪʴ ʮʝʥʥʳʝ ʩʦʨʪʘ ʧʦ ʨʘʟʥʳʤ ʧʨʠʟʥʘʢʘʤ [1]. 

ʃʫʢ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʦʡ ʨʘʟʥʦʦʙʨʘʟʥʦʩʪʴʶ ʠ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʚʠʜʦʚʦʡ ʢʫʣʴʪʫʨʦʡ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ 

400 ʚʠʜʦʚ ʣʫʢʦʚʳʭ, ʘ 200 ʠʟ ʥʠʭ ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʥʦ ʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ ʠʟ ʚʩʝʭ ʵʪʠʭ ʚʠʜʦʚ 

ʷʚʣʷʝʪʩʷ ʣʫʢ ʨʝʧʯʘʪʳʡ, ʢʨʦʤʝ ʥʝʛʦ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳ ʠ ʰʘʣʦʪ, ʧʦʨʝʡ, ʣʫʢ-ʙʘʪʫʥ, ʣʫʢ ʜʫʰʠʩʪʳʡ ʠ ʪ.ʜ. [2]. 

 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʫʨʦʞʘʷ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʧʦʩʦʙʘʭ ʭʨʘʥʝʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʟʘʜʘʯʠ ʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

- ʠʩʩʣʝʜʦʚʘʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ ʠ ʭʨʘʥʝʥʠʠ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ; 

- ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʡ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʨʝʧʯʘʪʦʛʦ ʣʫʢʘ; 

- ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʩʪʘʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ ʠ ʜʠʥʘʤʠʢʫ ʝʛʦ ʠʟʤʝʥʝʥʠʷ, ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ 

ʧʨʠ ʭʨʘʥʝʥʠʠ; 

-ʦʧʨʝʜʝʣʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʡ ʨʝʞʠʤ ʭʨʘʥʝʥʠʷ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ; 

 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ 2019-2020 ʛʛ. ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪ ʨʝʧʯʘʪʦʛʦ 

ʣʫʢʘ ʍʘʣʮʝʜʦʥ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʜʚʫʢʨʘʪʥʦʤ ʧʦʚʪʦʨʝʥʠʠ ʧʦ 5 ʤʝʩʷʮʘ (ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʧʦʩʦʙ ʭʨʘʥʝʥʠʷ (40 ʢʛ) 

ɺ ʥʝʦʭʣʘʞʜʘʝʤʳʭ ʫʩʣʦʚʠʷʭ 
ɺ ʦʭʣʘʞʜʘʝʤʳʭ 

ʫʩʣʦʚʠʷʭ 

ʍʨʘʥʝʥʠʝ ʥʘʩʳʧʴʶ ʍʨʘʥʝʥʠʝ ʚ ʪʘʨʘʭ (5ʦ ʉ) 
ʍʦʣʦʜʠʣʴʥʦʝ ʭʨʘʥʝʥʠʝ 

(0-2ʦʉ) 

  

ɿʘ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʫʩʣʦʚʥʦ ʚʟʷʪ ʚʘʨʠʘʥʪ ï ʭʨʘʥʝʥʠʝ ʥʘʩʳʧʴʶ ʚ ʥʝʦʭʣʘʞʜʘʝʤʳʭ ʫʩʣʦʚʠʷʭ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ 

ʟʘʢʣʘʜʢʝ 5-7ʦ ʉ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 65-70%). ʄʘʩʩʘ ʟʘʣʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ï 40 ʢʛ., ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 3 (117) ǐ ʏʘʩʪʴ 2 ǐ ʄʘʨʪ 
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ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢʠʝ ʢʘʢ ʤʝʪʦʜ ʠʟʫʯʝʥʠʷ ʬʝʨʤʝʥʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʡ ʠ ʤʝʪʦʜʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʊʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʣʘ ʤʝʪʦʜ ɻʠʥʟʙʝʨʛʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʚ ʩʦʩʪʘʚʝ ʨʝʧʯʘʪʦʛʦ ʣʫʢʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʪʛʦʥʢʫ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ ʩ ʚʦʜʷʥʳʤ ʧʘʨʦʤ. ʇʦʩʪʨʦʝʥʠʝ ʪʘʙʣʠʮ ʠ ʨʘʩʯʝʪʳ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ Microsoft ʠ Windows Excel 2000. ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʤʘʩʩʳ ʫʨʦʞʘʷ, ʝʝ ʫʙʳʣʠ, ʩʪʝʧʝʥʠ ʧʨʦʨʘʩʪʘʥʠʷ. ʊʘʢʞʝ ʚʥʠʤʘʥʠʝ ʪʨʝʙʦʚʘʣʘ 

ʩʪʝʧʝʥʴ ʛʥʠʣʦʩʪʥʦʩʪʠ ʫʨʦʞʘʷ ʠ ʠʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʫʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʚ ʧʨʦʮʝʩʩʝ 

ʭʨʘʥʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʠ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 2 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ ʧʨʠ ʟʘʢʣʘʜʢʝ ʥʘ ʭʨʘʥʝʥʠʝ 

ʉʦʨʪ 
ʉʫʭʠʝ 

ʚʝʱʝʩʪʚʘ,% 
ʆʙʱʠʡ ʩʘʭʘʨ, % ʉʘʭʘʨʦʟʘ, % 

ʈʝʜʫʮʠʨʫʶʱʠʝ 

ʩʘʭʘʨʘ, % 
ɺʠʪʘʤʠʥ ʉ, % 

ʍʘʣʮʝʜʦʥ 13,62 8,23 5,49 2,74 5,71 

 

ʀʩʩʣʝʜʫʝʤʳʡ ʥʘʤʠ ʩʦʨʪ ʍʘʣʮʝʜʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʦʩʪʨʳʭ ʦʩʪʨʦʚ, ʝʛʦ ʩʦʩʪʘʚ ʦʪʣʠʯʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ 

ʩʘʭʘʨʦʟʳ, ʚʠʪʘʤʠʥʘ ʉ ʠ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɼʘʥʥʳʡ ʩʦʨʪ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʢ ʜʦʩʪʘʪʦʯʥʦ 

ʦʩʪʨʳʤ ʩʦʨʪʘʤ ʨʝʧʯʘʪʦʛʦ ʣʫʢʘ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʣʫʢ ʩʦʨʪʘ ʍʘʣʮʝʜʦʥ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʚʳʩʦʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʘ ʦʩʪʨʦʪʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʨʦʜʫʢʪʝ ʢʦʣʠʯʝʩʪʚʘ ʵʬʠʨʥʳʭ ʤʘʩʝʣ.  

 

ʊʘʙʣʠʮʘ 3 ï ʃʝʞʢʦʩʪʴ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ  

ʉʦʨʪʘ 
ɿʜʦʨʦʚʳʝ 

ʣʫʢʦʚʠʮʳ, % 
ʇʨʦʨʦʩʰʠʝ, % ɹʦʣʴʥʳʝ, % 

ɿʜʦʨʦʚʳʝ 

ʣʫʢʦʚʠʮʳ, % 
ʇʨʦʨʦʩʰʠʝ, % ɹʦʣʴʥʳʝ, % 

ʍʘʣʮʝʜʦʥ 96,4 2,0 1,6 97,0 1,7 1,3 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʠ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʜʣʷ ʨʝʧʯʘʪʦʛʦ ʣʫʢʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʚ 

ʥʘʠʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʭʨʘʥʠʪʴ ʫʨʦʞʘʡ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʚʦʜʠʣʠʩʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʚʫʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʚ ʪʝʯʝʥʠʝ 5-ʪʠ ʤʝʩʷʮʝʚ. ʈʝʟʫʣʴʪʘʪʳ ʭʨʘʥʝʥʠʷ ʣʫʢʘ ʚ 

ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4 

 

ʊʘʙʣʠʮʘ 4 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩʧʦʩʦʙʦʚ ʭʨʘʥʝʥʠʷ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ ʚ ʪʝʯʝʥʠʝ 5 ʤʝʩʷʮʝʚ (ʍʘʣʮʝʜʦʥ)  

ʉʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ɽʩʪʝʩʪʚʝʥʥʘʷ ʫʙʳʣʴ ,% ʇʨʦʨʘʩʪʘʥʠʝ,% ɻʥʠʣʴ, % 

ʍʨʘʥʝʥʠʝ ʥʘʩʳʧʴʶ  

(ʚ ʥʝʦʭʣʘʞʜʘʝʤʳʭ ʫʩʣʦʚʠʷʭ) 
13,52 34,18 20,65 

ʍʨʘʥʝʥʠʝ ʚ ʪʘʨʘʭ 

(ʚ ʥʝʦʭʣʘʞʜʘʝʤʳʭ ʫʩʣʦʚʠʷʭ) 
10,20 21,80 4,69 

ʍʦʣʦʜʠʣʴʥʦʝ ʭʨʘʥʝʥʠʝ 0-2ʦ ʉ 

(ʚ ʦʭʣʘʞʜʘʝʤʳʭ ʫʩʣʦʚʠʷʭ) 
6,3 2,62 10,4 

 

ɸʥʘʣʠʟʠʨʫʷ ʪʘʙʣʠʮʫ 4, ʤʳ ʤʦʞʝʤ ʩʫʜʠʪʴ ʦ ʩʣʝʜʫʶʱʝʤ; ʇʨʠ ʭʨʘʥʝʥʠʠ ʥʘʩʳʧʴʶ ʝʩʪʝʩʪʚʝʥʥʘʷ ʫʙʳʣʴ ʩʦ 40 ʢʛ 

ʟʘʣʦʞʝʥʥʦʛʦ ʥʘ ʭʨʘʥʝʥʠʝ ʣʫʢʘ ʩʦʩʪʘʚʠʣʦ 13,52%, ʧʨʦʨʘʩʪʘʥʠʶ ʧʦʜʚʝʨʛʣʠʩʴ 34,18%, ʘ ʠʩʧʦʨʪʠʣʠʩʴ 20,65%; ɸ ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʚ ʪʘʨʘʭ ʧʦʢʘʟʘʪʝʣʠ ʫʙʳʣʠ ʯʫʪʴ ʥʠʞʝ ï 10,20% ʦʪ ʟʘʣʦʞʝʥʥʦʡ ʤʘʩʩʳ, ʧʨʦʨʘʩʪʘʥʠʝ ï 21.8, ʯʪʦ ʥʘ 12.38% 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʛʥʠʝʥʠʶ ʧʦʜʚʝʨʛʣʠʩʴ ʪʦʣʴʢʦ 4,69%, ʯʪʦ ʥʘ 15,96% ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʇʨʠ 

ʩʨʘʚʥʝʥʠʠ ʵʪʠʭ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʚ ʧʦʣʴʟʫ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʣʫʢʘ ʚ ʪʘʨʘʭ; 

ʍʦʣʦʜʠʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʣʦ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ; ʝʩʪʝʩʪʚʝʥʥʘʷ ʫʙʳʣʴ ʧʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʩʦʩʪʘʚʠʣ ʣʠʰʴ 6.3% (ʥʘ 

7.22% ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ), ʧʨʦʨʦʩʣʠ 2.62% (ʥʘ 31,56% ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ), ʠ ʧʦʜʚʝʨʛʣʠʩʴ ʛʥʠʝʥʠʶ ï 10,4% 

(ʥʘ 10,20% ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ). ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʩʧʦʩʦʙʝ ʭʨʘʥʝʥʠʷ ʚ ʪʘʨʘʭ ʛʥʠʝʥʠʶ ʧʦʜʚʝʨʛʣʠʩʴ 

ʣʠʰʴ 4.69%, ʯʪʦ 5.71% ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʩʧʦʩʦʙʝ ʭʦʣʦʜʠʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʧʦ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ï ʩʧʦʩʦʙ 

ʭʦʣʦʜʠʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʨʝʚʦʩʭʦʜʷʪ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ. 

ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʜʦʣʷ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʚ ʩʦʩʪʘʚʝ ʣʫʢʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤ ʠ ʦʙʲʝʢʪʠʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʠ ʟʘʢʣʘʜʢʝ ʣʫʢʘ ʥʘ ʭʨʘʥʝʥʠʷ, ʯʝʤ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʪʘʙʣʠʮʝ 5 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʝʨʝʛʫʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʩʦʨʪ ʨʝʧʯʘʪʦʛʦ ʣʫʢʘ ʍʘʣʮʝʜʦʥ 

ʥʘʯʠʥʘʝʪ ʧʨʦʨʘʩʪʘʪʴ ʫʞʝ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʭʨʘʥʝʥʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʭʦʣʦʜʠʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʛʜʝ ʧʨʦʨʘʩʪʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ 

ʣʠʰʴ ʯʝʨʝʟ 4 ʤʝʩʷʮʘ ʭʨʘʥʝʥʠʷ (ʪʘʙʣ. 5).  
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ʊʘʙʣʠʮʘ 5 ï ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚ ʣʫʢʦʚʠʮʘʭ ʩ ʫʯʝʪʦʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ  

ʠ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ  

ʉʨʦʢ ʭʨʘʥʝʥʠʷ, ʤʝʩ. 
ʉʦʨʪ ʍʘʣʮʝʜʦʥ, % 

ʦʧʳʪ ʢʦʥʪʨʦʣʴ 

ʇʝʨʝʜ ʟʘʢʣʘʜʢʦʡ 0,119 0,119 

1 0,100 0,110 

2 0,095 0,098 

3 0,083 0,078 

4 0,080 0,090 

5 0,100 0,110 

ʅʉʈ05 0,201 

 

ɺ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʚ ʣʫʢʦʚʠʮʘʭ ʩʦʭʨʘʥʠʣʦʩʴ ʣʫʯʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʝʩʣʠ ʧʝʨʝʜ 

ʟʘʢʣʘʜʥʦʡ ʩʦʜʝʨʞʘʥʠʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʩʦʩʪʘʚʣʷʣʦ 0,119%, ʪʦ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʜʘʞʝ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘ ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʝ ʩʥʠʟʠʣʦʩʴ ʥʘ 0,09%, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʥʠʞʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚʧʣʦʪʴ ʜʦ 0,041%. ʇʦ ʠʩʪʝʯʝʥʠʶ 

ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʣʫʢʘ (5 ʤʝʩ.) ʙʳʣʠ ʚʳʷʚʣʝʥʳ 2 ʚʘʨʠʘʥʪʘʭ, ʚ ʢʦʪʦʨʳʭ ʣʫʯʰʝ ʩʦʭʨʘʥʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ 

0.110%, ʘ ʥʘʠʣʫʯʰʝʤ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 0.100%. 

 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʭʨʘʥʝʥʠʷ ʨʝʧʯʘʪʦʛʦ ʣʫʢʘ 

ʇʨʦʜʫʢʮʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ, ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚʦʟʜʝʣʳʚʘʝʪʩʷ 

ʦʪʜʝʣʴʥʳʤʠ ʧʨʠʝʤʘʤʠ. ɺʩʝ ʵʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʜʫʢʮʠʷ ʣʫʯʰʝ ʩʦʭʨʘʥʠʣʦʩʴ, ʯʪʦʙʳ ʚ ʧʦʩʣʝʜʫʶʱʝʤ, 

ʧʦʜʭʦʜʷʱʠʡ ʩʝʟʦʥ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦ ʚʳʛʦʜʥʦʡ ʮʝʥʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʨʦʜʫʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʫʢʘ, 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʟʘʪʨʘʪʳ ʥʘ ʭʨʘʥʝʥʠʝ, ʤʘʩʩʘ ʫʙʳʣʠ ʟʘʣʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ. ɽʩʣʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʨʦʜʫʢʮʠʠ, ʪʦ ʟʘʪʨʘʯʠʚʘʪʴʩʷ 

ʥʘ ʵʪʦ ʷʚʣʷʝʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ.  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʫʯʠʪʳʚʘʝʪʩʷ ʤʘʩʩʘ 

ʟʘʣʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʢʛ., ʤʘʩʩʘ ʫʙʳʣʠ, ʟʘʢʫʧʦʯʥʘʷ ʮʝʥʘ ʠ ʮʝʥʘ ʨʝʘʣʠʟʘʮʠʠ. ʉ ʫʯʝʪʦʤ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʥʦ ʜʘʪʴ 

ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʳ ʣʠ ʪʝ ʠʣʠ ʠʥʳʝ ʩʧʦʩʦʙʳ ʠ ʨʝʞʠʤʳ ʭʨʘʥʝʥʠʷ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ. 

 

ʊʘʙʣʠʮʘ 6 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʭʨʘʥʝʥʠʷ ʣʫʢʘ ʨʝʧʯʘʪʦʛʦ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʭʨʘʥʝʥʠʷ 

ʉʧʦʩʦʙ ʭʨʘʥʝʥʠʷ 

ɿʘʢʫʧʦʯʥʘʷ 

ʮʝʥʘ ʧʨʦʜʫʢʮʠʠ 

ʚ ʨʫʙ. 

ʄʘʩʩʘ 

ʫʙʳʣʠ ʚ ʢʛ. 

ʆʩʪʘʚʰʘʷʩʷ ʤʘʩʩʘ 

ʧʨʦʜʫʢʮʠʠ ʚ ʢʛ. 

ʎʝʥʘ 

ʨʝʘʣʠʟʘʮʠʠ 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, 

% 

ʍʨʘʥʝʥʠʝ ʥʘʩʳʧʴʶ (ʚ 

ʥʝʦʭʣʘʞʜʘʝʤʳʭ 

ʫʩʣʦʚʠʷʭ) 40 ʢʛ 

14,50 13,52 26,48 26 18,7 

ʍʨʘʥʝʥʠʝ ʚ ʪʘʨʘʭ(ʚ 

ʥʝʦʭʣʘʞʜʘʝʤʳʭ 

ʫʩʣʦʚʠʷʭ) 40 ʢʛ 

14,50 10,2 29,8 26 33,5 

ʍʦʣʦʜʠʣʴʥʦʝ ʭʨʘʥʝʥʠʝ 

0-2ʦ ʉ(ʚ ʦʭʣʘʞʜʘʝʤʳʭ 

ʫʩʣʦʚʠʷʭ) 

14,50 6,3 33,7 26 51,0 

 

ʀʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʧʦʩʦʙ ʭʦʣʦʜʠʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚ ʦʭʣʘʞʜʘʝʤʳʭ ʫʩʣʦʚʠʷʭ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʳʤ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʩʧʦʩʦʙʘ 51.0%. 

 

ɺʳʚʦʜʳ  

1. ʇʨʠ ʭʨʘʥʝʥʠʠ ʥʘʩʳʧʴʶ ʝʩʪʝʩʪʚʝʥʥʘʷ ʫʙʳʣʴ ʩʦ 40 ʢʛ ʟʘʣʦʞʝʥʥʦʛʦ ʥʘ ʭʨʘʥʝʥʠʝ ʣʫʢʘ ʩʦʩʪʘʚʠʣʦ 13,52%, 

ʧʨʦʨʘʩʪʘʥʠʶ ʧʦʜʚʝʨʛʣʠʩʴ 34,18%, ʘ ʠʩʧʦʨʪʠʣʠʩʴ 20,65%; ɸ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʪʘʨʘʭ ʧʦʢʘʟʘʪʝʣʠ ʫʙʳʣʠ ʯʫʪʴ ʥʠʞʝ ï 

10,20% ʦʪ ʟʘʣʦʞʝʥʥʦʡ ʤʘʩʩʳ, ʧʨʦʨʘʩʪʘʥʠʝ ï 21.8, ʯʪʦ ʥʘ 12.38% ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʛʥʠʝʥʠʶ 

ʧʦʜʚʝʨʛʣʠʩʴ ʪʦʣʴʢʦ 4,69%, ʯʪʦ ʥʘ 15,96% ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʵʪʠʭ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʚ ʧʦʣʴʟʫ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʣʫʢʘ ʚ ʪʘʨʘʭ; 

2. ɺ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʚ ʣʫʢʦʚʠʮʘʭ ʩʦʭʨʘʥʠʣʦʩʴ ʣʫʯʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʝʩʣʠ ʧʝʨʝʜ 

ʟʘʢʣʘʜʥʦʡ ʩʦʜʝʨʞʘʥʠʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʩʦʩʪʘʚʣʷʣʦ 0,119%, ʪʦ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʜʘʞʝ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘ ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʝ ʩʥʠʟʠʣʦʩʴ ʥʘ 0,09%, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʥʠʞʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚʧʣʦʪʴ ʜʦ 0,041%. ʇʦ ʠʩʪʝʯʝʥʠʶ 

ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʣʫʢʘ (5 ʤʝʩ.) ʙʳʣʠ ʚʳʷʚʣʝʥʳ 2 ʚʘʨʠʘʥʪʘʭ, ʚ ʢʦʪʦʨʳʭ ʣʫʯʰʝ ʩʦʭʨʘʥʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ 

0.110%, ʘ ʥʘʠʣʫʯʰʝʤ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 0.100%. 

3. ʉʧʦʩʦʙ ʭʦʣʦʜʠʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʚ ʦʭʣʘʞʜʘʝʤʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʳʤ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʩʧʦʩʦʙʘ 51.0%. 

 

ʂʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ 

ʅʝ ʫʢʘʟʘʥ. 
Conflict of Interest 

None declared. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɿɸʆ çʂʦʣʭʦʟ ʉʦʚʝʪʠʥʩʢʠʡè ʅʝʢʣʠʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʨʦʚʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʦʪʨʘʩʣʝʡ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʦʧʨʝʜʝʣʷʶʪ ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʜʫʢʮʠʠ. 

ʈʘʩʩʤʦʪʨʝʥʦ ʩʦʩʪʦʷʥʠʝ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʧʨʝʜʝʣʝʥʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʘʷ 

ʵʢʦʩʠʪʫʘʮʠʷ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ. 

ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʨʘʩʧʘʭʘʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʠʣʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ. 

ʇʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ ʨʝʛʫʣʠʨʦʚʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ ʜʦ ʫʨʦʚʥʷ, ʙʝʟʦʧʘʩʥʦʛʦ ʜʣʷ ʵʢʦʩʠʩʪʝʤ. ʅʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ 

ʚ ʩʤʝʥʝ ʭʘʨʘʢʪʝʨʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʚʳʰʝʥʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ.  

ɼʦʣʷ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 19,94 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʪʝʧʥʦʡ ʟʦʥʳ. ɸʥʪʨʦʧʦʛʝʥʥʘʷ 

ʥʘʛʨʫʟʢʘ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʩʪʘʚʣʷʝʪ 4 ʙʘʣʣʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ. ʅʘʠʙʦʣʴʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠ ʛʦʨʦʭʘ. 

ʆʜʥʠʤ ʠʟ ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʝʝ ʢʘʯʝʩʪʚʘ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʆʧʨʝʜʝʣʝʥʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʟʝʨʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ʄʝʨʦʧʨʠʷʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ 12-

17%, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʣʫʯʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 195-220 ʪʳʩ. ʨʫʙ. ʧʨʠʙʳʣʠ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʠ ʦʩʚʦʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʘʜʘʧʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʠ ʥʘʛʨʫʟʢʠ ʥʘ 

ʘʛʨʦʣʘʥʜʰʘʬʪʳ. ʉʦʚʦʢʫʧʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʥʝʨʛʠʠ ʚ ʫʨʦʞʘʝ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʩʦʩʪʘʚʠʣʦ 63,8 ʛɼʞ, ʦʙʱʠʝ ʟʘʪʨʘʪʳ 

ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, 24,2ʛɼʞ, ʫʨʦʚʝʥʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʠʣ 2,7. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʨʝʟʝʨʚʳ. 
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Abstract 

The article describes the production activity of CJSC "Kolkhoz Sovetinsky" in the Neklinovsky district of Rostov Oblast. 

The level of intensity of agricultural production, rational combination of industries, availability of production resources 

determine the financial result and competitiveness of products. 

Taking into account anthropogenic impact, the study examines the state of agroecosystems and  identifies a catastrophic 

ecological situation in the agricultural landscape. 

The study also conducts an assessment of the ecological situation by plowing, which shows a catastrophic situation. 

In case of rational use of natural resources, the anthropogenic load is adjusted by means of ecological normalization to a 

level safe for ecosystems. The negative consequences that manifest themselves in the change in the nature of the ecological 

balance indicate an increased anthropogenic load.  

The share of herbaceous vegetation of the enterprise, 19.94, corresponds to the characteristics of the steppe zone. The man-

made impact of the enterprise amounts to 4 points, which is defined as significant. The greatest use of nutrients is observed in 

the cultivation of winter wheat, spring barley, and peas. 

One of the reserves for improving the efficiency of production is to improve its quality and competitiveness. The author 

determines organizational and economic reserves of agricultural crop production. Measures that ensure an increase in the yield 

of major crops by 12-17%, contribute to an additional 195000-220000 of profit. 

Justification of the choice and development of energy-saving technologies allows for developing adaptive production 

elements that ensure high productivity, reduce energy costs and load on agricultural landscapes. The total energy content in the 

crop for an average of three years was 63.8 GJ, the total energy consumption for production amounted to 24.2 GJ, while the 

level of energy efficiency equaled 2.7. 

Keywords: natural factors, land use, efficiency, intensity, reserves. 
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ɺʚʝʜʝʥʠʝ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ï ʵʪʦ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ. ʅʘ ʢʘʞʜʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʠʤʝʶʪʩʷ ʦʛʨʦʤʥʳʝ ʨʝʟʝʨʚʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʧʨʦʮʝʩʩʝ ʫʯʘʩʪʚʫʶʪ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʪʨʫʜʘ, ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʤʝʭʘʥʠʟʘʮʠʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʝʣʴ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʦʧʨʝʜʝʣʷʶʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʠʣʠ 

ʩʪʦʠʤʦʩʪʥʦʡ, ʙʘʣʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʟʝʤʣʠ. ʈʘʮʠʦʥʘʣʴʥʦʝ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʝʤ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʛʠʙʢʠʭ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʤʝʥʷʶʱʠʭʩʷ 

ʫʩʣʦʚʠʷʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʤʝʪʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂ ʬʠʥʘʥʩʦʚʳʤ ʫʩʣʦʚʠʷʤ ʦʪʥʦʩʷʪʩʷ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [1, ʉ. 26]. ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʨʝʩʫʨʩʦʝʤʢʦʩʪʠ. ɺʦʟʨʘʩʪʘʝʪ ʨʦʣʴ 

ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ, ʩʥʠʞʝʥʠʷ ʟʝʤʣʝʝʤʢʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. 

 

ʆʙʝ̡ʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ɿɸʆ çʂʦʣʭʦʟʝ ʉʦʚʝʪʠʥʩʢʠʡè ʅʝʢʣʠʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɿʥʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩ-ʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ, ʠʭ ʫʯʝʪ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʟʠʪʴ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʚʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʦʙʱʠʝ ʧʨʘʚʠʣʘ. 

ʍʘʨʘʢʪʝʨʥʘ ʮʠʢʣʠʯʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʨʦʢʘʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ, ʫʨʦʚʥʷ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʮʝʣʝʡ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʦʮʝʥʢʠ ʨʘʩʪʝʥʠʡ [2, ʉ. 33]. 

ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [3, ʉ. 30]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʨʘʟʤʝʱʝʥʠʷ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʣʠ, ʤʠʥʠʤʘʣʴʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʣʫʯʰʝʛʦ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɿɸʆ çʂʦʣʭʦʟ ʉʦʚʝʪʠʥʩʢʠʡè ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʨʥʘ. ʋʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʩʪʠ ʚ ʭʦʟʷʡʩʪʚʝ ʨʘʚʝʥ 

18,96%, ʜʦʣʷ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʥʫʶ ʟʦʥʫ. 

ɺʥʝʰʥʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʥʘ ʣʘʥʜʰʘʬʪʳ ʠ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʝ [4, ʉ. 15]. ʇʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ ʨʝʛʫʣʠʨʦʚʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʪʘʙʣʠʮʝ 1) ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʦʨʤʠʨʦʚʘʥʠʷ ʜʦ ʫʨʦʚʥʷ, ʙʝʟʦʧʘʩʥʦʛʦ ʜʣʷ ʵʢʦʩʠʩʪʝʤ. ʇʨʠ ʧʦʚʳʰʝʥʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ ʚʦʟʥʠʢʘʶʪ 

ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷ, ʩʤʝʥʘ ʭʘʨʘʢʪʝʨʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ.  

 

ʊʘʙʣʠʮʘ 1 ï ʈʘʩʯʸʪ ʫʨʦʚʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, 2018-2020ʛʛ, ʚ ʩʨʝʜʥʝʤ 

ʕʣʝʤʝʥʪʳ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʇʣʦʱʘʜʴ, ʛʘ ʆʙʲʝʤ ʥʘʛʨʫʟʢʠ 

ʇʘʰʥʷ 9385 37540 

ʇʘʩʪʙʠʱʘ 295 590 

ʉʝʥʦʢʦʩʳ - - 

ʃʝʩʥʳʝ ʧʦʣʦʩ  r 189 379 

ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʩʘʞʜʝʥʠʷ 26 78 

ʇʨʦʯʠʝ ʟʝʤʣʠ 117 585 

 

ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʥʘʛʨʫʟʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʰʥʝ, ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 62,62-480 ʨʘʟ. 

ʆʧʨʝʜʝʣʝʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʩʯʝʪ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. 

ʅʘʠʙʦʣʴʰʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʤʘʩʣʠʯʥʦʡ ʢʫʣʴʪʫʨʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʳʭʦʜ 

ʧʨʦʜʫʢʮʠʠ ʚʳʩʦʢʦ ʦʢʫʧʘʝʪ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʨʘʱʠʚʘʪʴ ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʦʚʳʰʘʷ ʜʦʭʦʜʥʦʩʪʴ. 

ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʧʨʠʤʝʥʷʝʤʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʧʨʝʜʝʣʷʝʪ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ. 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʦʚ ʦʧʪʠʤʘʣʴʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ, ʦʧʝʨʘʪʠʚʥʦʩʪʴʶ, ʧʦʟʚʦʣʷʝʪ 

ʫʧʨʘʚʣʷʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 

ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʢʦʤʧʣʝʢʩʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ: ʧʦʩʝʚʘ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ, 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʦʧʪʠʤʘʣʴʥʳʭ ʩʧʦʩʦʙʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʢʘʯʝʩʪʚʝʥʥʦʤ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʙʦʨʦʪʝ, ʦʧʨʝʜʝʣʠʣʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʜʘʯʘʤ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʭʦʟʷʡʩʪʚʘ (ʪʘʙʣ.2). 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 3 (117) ǐ ʏʘʩʪʴ 2 ǐ ʄʘʨʪ 
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ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʪʨʘʩʣʷʭ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ʆʧʨʝʜʝʣʝʥ 

ʫʨʦʚʝʥʴ ʬʦʥʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʦʢʫʧʘʝʤʦʩʪʴ ʟʘʪʨʘʪ. ʉʫʤʤʘ ʧʨʠʙʳʣʠ ʥʘ ʦʜʥʦʛʦ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʨʘʙʦʪʥʠʢʘ ʩʦʩʪʘʚʠʣʘ 327,27 ʪʳʩʷʯ 

ʨʫʙʣʝʡ.  

 

ʊʘʙʣʠʮʘ 2 ï ʀʪʦʛʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ  

ʇʦʢʘʟʘʪʝʣʠ 2018 ʛ. 2020 ʛ. ʀʟʤʝʥʝʥʠʝ, % 

ʇʨʠʭʦʜʠʪʩʷ ʥʘ 100ʛʘ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ: 

ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʪʳʩ. ʨʫʙ. 
1332,87 1043,22 -21,76 

ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʪʳʩ. ʨʫʙ. 1172,47 2369,73 102,11 

ʉʪʦʠʤʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʨʫʙ. 224,64 187,93 -16,34 

ʀʟʜʝʨʞʢʠ ʥʘ 1ʛʘ, ʯ/ʜʥ. 3,36 3,36 0 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʦʩʝʚʘ ʚ ʧʣʦʱʘʜʠ ʧʘʰʥʠ, % 80,72 91,81 13,74 

ɼʦʣʷ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ ʚ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ, % 20,88 18,31 -12,31 

ʉʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 100 ʛʘ ʧʘʰʥʠ, ʪʳʩ. 

ʨʫʙ. 
1444,71 2265,84 56,83 

ʋʨʦʞʘʡʥʦʩʪʴ ʩ 1ʛʘ ʟʝʨʥʦʚʳʭ, ʮ 35 36,5 4,29 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʮ 21 16,8 -0,2 

ʂʦʣʠʯʝʩʪʚʦ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 100 ʨʫʙ. ʦʩʥʦʚʥʳʭ 

ʬʦʥʜʦʚ, ʨʫʙ. 
108,39 219,09 102,12 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʥʘ 100 ʨʫʙ. ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʟʘʪʨʘʪ, ʨʫʙ. 
123,22 95,62 -22,4 

 

ʀʤʝʝʪ ʟʥʘʯʝʥʠʝ ʠʟʫʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ 

ʭʦʟʷʡʩʪʚʝ ʢʫʣʴʪʫʨ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʝʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ.  

ʀʩʧʦʣʴʟʫʷ ʧʨʠʥʮʠʧʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʪ ʫʨʦʚʝʥʴ ʚʦʟʤʦʞʥʦʛʦ ʫʨʦʞʘʷ ʩ ʫʯʝʪʦʤ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʣʘʛʦʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʦʙʨʝʥʠʡ. 

ʆʮʝʥʢʘ ʘʛʨʦʧʨʠʝʤʘ ʩʚʷʟʘʥʘ ʩ ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ ʵʬʬʝʢʪʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʧʦ ʢʘʯʝʩʪʚʫ ʫʨʦʞʘʷ ʠ ʟʘʪʨʘʪʘʤ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ [5, ʉ. 55]. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʝʣʠʯʠʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʨʦʞʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ï ʩʪʦʠʤʦʩʪʥʳʤʠ [6, ʉ. 259]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳ ʜʘʥʥʳʝ ʢʘʞʜʦʛʦ ʛʝʢʪʘʨʘ, 

ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʢʫʧʘʝʤʦʩʪʠ ʩʨʝʜʩʪʚ [7, ʉ. 5].  

ʇʦ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʦʨʤʦʚʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ ʢʫʢʫʨʫʟʘ ʧʨʝʚʦʩʭʦʜʠʪ ʚʩʝ ʜʨʫʛʠʝ ʟʝʨʥʦʬʫʨʘʞʥʳʝ ʢʫʣʴʪʫʨʳ [8, ʉ. 80]. 

ʀʪʦʛʠ ʵʥʝʨʛʦʟʘʪʨʘʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʟʘʪʨʘʪ ʩʦʚʦʢʫʧʥʦʡ ʵʥʝʨʛʠʠ ʥʘ 1 ʛʘ ʧʦʩʝʚʘ ʢʫʢʫʨʫʟʳ 

ʉʪʘʪʴʠ ʟʘʪʨʘʪ ʩʦʚʦʢʫʧʥʦʡ ʵʥʝʨʛʠʠ ʈʘʩʭʦʜ ʵʥʝʨʛʠʠ, ʄɼʞ/ʛʘ ʋʜʝʣʴʥʳʡ ʚʝʩ,% 

ʄʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 4222,2 14,36 

ʉʝʤʝʥʘ 635 2,16 

ʋʜʦʙʨʝʥʠʷ 10279 34,95 

ɻʉʄ 9723 33,06 

ʕʣʝʢʪʨʦʵʥʝʨʛʠʷ 21,8 0,07 

ʗʜʦʭʠʤʠʢʘʪʳ 3549 12,07 

ʊʨʫʜ ʤʝʭʘʥʠʟʘʪʦʨʦʚ 979,8 3,33 

ʀʪʦʛʦ 29409,8 100,00 

 

ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʯʠʪʘʪʴ ʥʦʨʤʫ ʫʜʦʙʨʝʥʠʡ ʥʘ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʫʨʦʞʘʡ. ʅʝʜʦʙʦʨ ʫʨʦʞʘʷ ʧʨʠ ʩʨʝʜʥʝʡ 

ʟʘʩʦʨʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20-30%. 

ʇʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʩʝʚʘ ʠʣʠ ʦʢʫʧʘʝʤʦʩʪʴ ʟʘʪʨʘʯʝʥʥʦʡ 

ʵʥʝʨʛʠʠ ʵʥʝʨʛʠʝʡ ʫʨʦʞʘʷ [9, ʉ. 55].  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʦʙʨʘʟʫʶʱʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʵʣʝʤʝʥʪʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʘ 

ʫʨʦʚʝʥʴ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʜʚʘ ʬʘʢʪʦʨʘ: ʟʘʪʨʘʪʳ ʥʘ 1ʛʘ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘʨʷʜʫ ʩ ʦʙʱʝʡ ʦʮʝʥʢʦʡ ʧʘʰʥʠ ʦʧʨʝʜʝʣʷʶʪ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʟʝʤʣʠ ʜʣʷ ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨ [10, ʉ. 30]. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʘʥʥʳʝ ʦ ʜʠʥʘʤʠʢʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ.  

ʋʨʦʚʝʥʴ ʦʩʚʦʝʥʥʦʩʪʠ ʟʝʤʝʣʴ 100%, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʤʣʠ 31,63 ʪʳʩ. ʨʫʙ./ʛʘ. ʄʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ 

ʧʨʝʜʧʨʠʷʪʠʶ ʩʦʩʪʘʚʠʣʦ 0,84ʨʫʙ./ʨʫʙ. ʆʢʫʧʘʝʤʦʩʪʴ ʟʘʪʨʘʪ 118,56%, ʥʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʩʦʩʪʘʚʠʣʦ 12,82-24,46 %. 

ʆʮʝʥʢʘ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʚʠʩʠʪ ʦʪ ʨʝʩʫʨʩʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʜʝʣʝʥʠʷ ʧʣʦʱʘʜʠ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʢʦʨʤʦʚʳʤ ʫʛʦʜʴʷʤ ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʤʫ ʠ ʢʦʨʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʟʝʤʝʣʴ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʫʣʴʪʫʨʥʳʭ ʧʘʩʪʙʠʱ, ʚʥʝʩʝʥʠʶ ʫʜʦʙʨʝʥʠʡ. 
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ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ, ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʚʥʫʪʨʠʧʦʨʦʜʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʙʝʣʢʦʚʦʤʦʣʦʯʥʳʭ ʢʦʨʦʚ. 
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ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʦʣʦʞʝʥ ʤʝʪʦʜ ʚʥʫʪʨʠʧʦʨʦʜʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʚ ʛʨʫʧʧʝ ʢʦʨʦʚ ʩ ʧʨʦʛʨʝʩʩʠʚʥʳʤ, ʨʝʛʨʝʩʩʠʚʥʳʤ, ʫʩʪʦʡʯʠʚʳʤ ʠ ʥʝʫʩʪʦʡʯʠʚʳʤ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ 

ʪʠʧʦʤ ʥʝ ʪʦʣʴʢʦ ʧʦ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʞʠʨʘ, ʥʦ ʠ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʙʝʣʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʪʠʧ: ʧʨʦʛʨʝʩʩʠʚʥʳʡ, ʨʝʛʨʝʩʩʠʚʥʳʡ, ʫʩʪʦʡʯʠʚʳʡ, ʥʝʫʩʪʦʡʯʠʚʳʡ, ʢʨʦʚʴ, 

ʵʨʠʪʨʦʮʠʪʳ, ʣʝʡʢʦʮʠʪʳ, ʦʙʱʠʡ ʙʝʣʦʢ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ. 
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Abstract 

Various studies have established a number of physiological features of cows with different types of inheritance of the mass 

fraction of protein. These studies identify some biochemical features of the body of cows with sufficiently high protein-milk 

content, the authors examine this feature as a result of the activity of the whole organism.  

While analyzing the biological basis of the high level of milk productivity indicators in Holstein cows, the authors draw 

attention to the intra-breed comparison of protein-dairy cows. The observed differences allowed them to study cows by the 

content of the mass fraction of protein. Therefore, the current research was based on the method of intrabreeding comparison 

of biochemical and clinical blood parameters in a group of cows with progressive, regressive, stable, and unstable hereditary 

type not only by the mass fraction of fat but also by the mass fraction of protein. 

Keywords: hereditary type: progressive, regressive, stable, unstable, blood, erythrocytes, leukocytes, total protein, mass 

fraction of protein. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʠʟʫʯʝʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʫ 

ʢʦʨʦʚ ʩ ʨʘʟʥʳʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʪʠʧʘʤʠ ʧʦ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ. 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʦʦʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʩʨʝʜʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʆʆʆ ɸʇʂ çɺʦʭʨʠʥʢʘè ʈʘʤʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʪʠʧʘ ʢʦʨʦʚ. ɼʣʷ ʦʪʥʝʩʝʥʠʷ ʢʦʨʦʚ ʢ ʨʘʟʥʳʤ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʪʠʧʘʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʠʢʫ ɺ.ɻ.ɺʝʩʝʣʦʚʩʢʦʛʦ, ʚ ʥʘʰʝʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʜʦʧʦʣʥʝʥʳ ʝʱʝ ʠ ʙʝʣʢʦʚʦʤʦʯʥʦʩʪʴʶ ʢʦʨʦʚ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʫʧʧ ʚʳʜʝʣʷʣʠ- 

ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʪʠʧ ï ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʜʦʷ ʧʦʚʳʰʘʝʪʩʷ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ ʠ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ. ʈʝʛʨʝʩʩʠʚʥʳʡ ʪʠʧ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ, ʢʘʢ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʜʦʝʚ ʫ ʢʦʨʦʚ ʧʦʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʞʠʨʘ. ʊʨʝʪʠʡ ʪʠʧ ïʫʩʪʦʡʯʠʚʳʡ, 

ʫʚʝʣʠʯʝʥʠʝ ʫʜʦʷ ʥʘ ʠʟʤʝʥʷʣʦ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʚ ʤʦʣʦʢʝ. ʅʝʫʩʪʦʡʯʠʚʳʡ ʪʠʧ ïʤʘʩʩʦʚʘʷ ʜʦʣʷ 

ʙʝʣʢʘ ʠ ʞʠʨʘ ʢʦʣʝʙʘʣʘʩʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʝʣʠʯʠʥʳ ʫʜʦʷ. ʀʟ ʬʘʢʪʦʨʦʚ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʠ ʞʠʨʘ ʚʳʜʝʣʷʣʠ ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ. ɺʩʝ ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ, ʠʤʝʣʠ 

ʜʦʩʪʘʪʦʯʥʦ ʦʙʠʣʴʥʦʝ ʢʦʨʤʣʝʥʠʝ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʦ ʧʨʦʪʝʠʥʫ, ʫʛʣʝʚʦʜʘʤ, ʤʠʥʝʨʘʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʠ ʚʠʪʘʤʠʥʘʤ. 

ʋʯʠʪʳʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʫ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʥʘ 2-3 

ʤʝʩʷʮʝ ʣʘʢʪʘʮʠʠ. ʇʨʠ ʦʮʝʥʢʝ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʫʯʠʪʳʚʘʣʠ ʠ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʧʨʷʤʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ 

ʧʨʦʮʝʩʩʘʤ ʦʙʨʘʟʦʚʘʥʠʷ ʙʝʣʢʘ ʠ ʞʠʨʘ, ʥʦ ʠʤʝʥʥʦ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʪʨʘʞʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʝʛʦ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ. ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʘʥʘʣʠʟʘ ʢʘʞʜʘʷ ʛʨʫʧʧʘ ʢʦʨʦʚ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʧʦʜʛʨʫʧʧʳ ʩ ʫʯʝʪʦʤ 

ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ. ɺ ʧʝʨʚʫʶ ʧʦʜʛʨʫʧʧʫ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢʦʨʦʚʳ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʙʝʣʢʘ ʜʦ 

3,50%, ʚʪʦʨʘʷ ʧʦʜʛʨʫʧʧʘ ʩʦʩʪʦʷʣʘ ʠʟ ʢʦʨʦʚ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʙʝʣʢʘ ʚʳʰʝ, ʯʝʤ 3,51%. ɹʠʦʤʝʪʨʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ. 

 

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 3 (117) ǐ ʏʘʩʪʴ 2 ǐ ʄʘʨʪ 

 

31 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʚʥʫʪʨʠʧʦʨʦʜʥʦʤ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʢʦʨʦʚ ʨʘʟʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʪʠʧʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʪʠʧʘ ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʫʩʪʦʡʯʠʚʳʝ ʠ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ, ʪʘʢ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʛʨʫʧʧʝ ʢʦʨʦʚ ʩ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʪʠʧʦʤ 

7,451ʭ1012 /ʣ, ʧʨʦʪʠʚ 5,59 1ʭ1012 /ʣ ʠ 5,201ʭ10 12 /ʣ ( ʨʝʛʨʝʩʩʠʚʥʳʡ ʪʠʧ). ɸʥʘʣʦʛʠʯʥʘʷ ʜʦʩʪʦʚʝʨʥʘ ʟʥʘʯʠʤʘʷ ʨʘʟʥʠʮʘ ʠ 

ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʫʩʪʦʡʯʠʚʳʤ ʪʠʧʦʤ, ʧʨʠʯʝʤ ʢʘʢ ʚ ʧʦʜʛʨʫʧʧʘʭ, ʛʜʝ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ ʜʦ 3,50% ʠ ʙʦʣʝʝ 3,51%, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 5,26 1ʭ10 12 /ʣ ʠ 5,13 1ʭ10 12 /ʣ, ʧʨʦʪʠʚ 7,45 1ʭ1012 /ʣ ʠ 7,40 1ʭ10 12 /ʣ. ɼʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʤʳ 

ʥʘʙʣʶʜʘʝʤ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʝʤʦʛʣʦʙʠʥʘ ʝʩʣʠ ʫ ʢʦʨʦʚ ʧʝʨʚʦʡ ʧʦʜʛʨʫʧʧʳ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʙʝʣʢʘ ʦʪ 3,51%, 

ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ 111 ʛ/ʣ, ʪʦ ʢʦʨʦʚʳ ʚʩʝʭ ʪʠʧʦʚ ʩ ʪʘʢʦʡ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʞʠʨʘ ʫʩʪʫʧʘʶʪ ʠʤ. 

ɽʩʣʠ ʩʫʜʠʪʴ ʦ ʣʝʡʢʦʮʠʪʘʭ, ʢʘʢ ʬʘʢʪʦʨʘʭ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʩʫʜʠʪʴ ʦ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʧʨʦʷʚʣʝʥʠʷ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ, ʪʦ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʥʘʜʦ ʦʪʜʘʪʴ ʛʨʫʧʧʝ 

ʢʦʨʦʚ ʩ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʠ ʫʩʪʦʡʯʠʚʳʤ ʪʠʧʦʤ -12,5 1ʭ109/ʣ. ɺ ʮʝʣʦʤ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʦʣʝʙʘʣʦʩʴ ʚ ʥʝ ʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 9,1 1ʭ10 9/ʣ ʜʣ 12,5 1ʭ10 9/ʣ. 
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ʊʘʙʣʠʮʘ 1 ï ʂʣʠʥʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʫ ʢʦʨʦʚ ʩ ʨʘʟʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʪʠʧʦʚ 
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ʇʨʦʛʨʝʩʩʠʚʥʳʡ 

n=20 
ὢÑSx 

ɼʦ 

3,50 
7,45Ñ0,03 104Ñ0,79 12,5Ñ0,41 72,7Ñ0,84 35,1Ñ0,23 2,74Ñ0,03 2,70Ñ0,01 1,88Ñ0,02 124Ñ3,28 3,41Ñ0,02 12,1Ñ0,21 

ʉʚʳʰʝ 

3,51 
7,40Ñ0,02 111Ñ0,43 10,0Ñ0,25 77,0Ñ0,55 34,7Ñ0,24 2,61Ñ0,02 2,60Ñ0,02 1,90Ñ0,02 120Ñ3,04 3,43Ñ0,03 8,81Ñ0,41 

ʈʝʛʨʝʩʩʠʚʥʳʡ 

n=20 
ὢÑSx 

ɼʦ 

3,50 
5,59Ñ0,03 91Ñ0,09 10,0Ñ0,28 70,7Ñ1,20 33,4Ñ0,29 2,50Ñ0,05 2,59Ñ0,01 2,0Ñ0,02 151Ñ3,19 2,93Ñ0,05 9,65Ñ0,35 

ʉʚʳʰʝ 

3,50 
5,20Ñ0,03 95,3Ñ0,63 9,19Ñ0,18 69,3Ñ0,59 37,2Ñ0,22 2,68Ñ0,05 2,55Ñ0,01 1,94Ñ0,02 151Ñ2,33 3,06Ñ0,04 6,15Ñ0,52 

ʋʩʪʦʡʯʠʚʳʡ 

n=20 
8ÑSx 

ɼʦ 

3,50 
5,26Ñ1,04 91,2Ñ0,07 12,5Ñ0,43 80,7Ñ0,67 33,0Ñ0,30 2,81Ñ0,02 2,59Ñ0,01 1,84Ñ0,09 113Ñ1,95 3,87Ñ0,05 9,52Ñ0,33 

ʉʚʳʰʝ 

3,50 
5,13Ñ0,02 91,6Ñ0,06 9,62Ñ0,02 76,3Ñ0,93 34,9Ñ0,25 2,98Ñ0,04 2,60Ñ0,01 1,91Ñ0,02 113Ñ4,27 3,82Ñ0,04 8,60Ñ0,19 

ʅʝʫʩʪʦʡʯʠʚʳʡ 

n=20 
8ÑSx 

ɼʦ 

3,50 
6,05Ñ0,06 100Ñ0,29 10,6Ñ0,29 74,3Ñ0,76 31,4Ñ0,14 2,60Ñ0,03 2,61Ñ0,01 1,91Ñ0,02 137Ñ2,50 2,89Ñ0,04 8,35Ñ0,33 

ʉʚʳʰʝ 

3,50 
6,20Ñ0,04 98,5Ñ0,49 10,5Ñ0,19 77,5Ñ0,59 33,4Ñ0,25 2,65Ñ0,02 2,54Ñ0,02 1,86Ñ0,02 143Ñ4,20 2,72Ñ0,05 5,60Ñ0,26 

ʇʨʠʤʝʯʘʥʠʝ: n=80 

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 3 (117) ǐ ʏʘʩʪʴ 2 ǐ ʄʘʨʪ 

 

33 
 

ʇʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ 

ʦʪʜʝʣʴʥʳʭ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʘ ʣʘʢʪʘʮʠʠ. ʇʦʵʪʦʤʫ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʦʪʜʝʣʴʥʳʭ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʢʦʨʦʚ ʨʘʟʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʪʠʧʦʚ ʤʳ ʧʨʦʚʝʣʠ ʚ 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ 

ʢʦʨʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʪʠʧʘ ï 80,7ʛ/ʣ ʫ ʢʦʨʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʜʦ 3,50%. ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʷ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠʤʝʶʪ ʢʦʨʦʚʳ ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʪʠʧʘ 69,3 ʛ/ʣ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʩʨʝʜʠ ʚʩʝʭ ʢʦʨʦʚ ʩ 

ʨʘʟʥʳʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʪʠʧʘʤʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʦʨʦʚʳ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ( ʦʪ 3,51%) ʠʤʝʶʪ ʠ ʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʢʨʦʚʠ, ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʤʫ 

ʩʣʫʞʘʪ ʫ ʢʦʨʦʚ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʪʠʧʘ ï 77,0 ʛ/ʣ; ʫ ʢʦʨʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʪʠʧʘ -76,3 ʛ/ʣ ʠ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʪʠʧʘ 77,5ʛ/ʣ. 

ɺʦʟʤʦʞʥʦ, ʯʪʦ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʘʨʘʣʣʝʣʠʟʤ ʚ ʠʟʤʝʥʝʥʠʷʭ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʀʟʣʦʞʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʠʥʪʝʟʘ ʙʝʣʢʘ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ ʩ ʙʦʣʴʰʝʡ ʤʘʩʩʦʚʦʡ 

ʜʦʣʝʡ ʙʝʣʢʘ. ʉʦʜʝʨʞʘʥʠʝ ʘʣʴʙʫʤʠʥʦʚ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʨʘʟʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʪʠʧʦʚ ʥʘʭʦʜʠʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʨʘʚʥʳʭ 

ʚʝʣʠʯʠʥʘʭ ʦʪ 31,4 ʛ/ʣ ʜʦ 37,2 ʛ/ʣ. ɹʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʙʫʤʠʥʦʚ ʚ ʢʨʦʚʠ ʙʝʣʢʦʚʦʤʦʣʦʯʥʳʭ ʢʦʨʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʠʭ ʩʠʥʪʝʟʘ ʚ ʧʝʯʝʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʙʝʣʢʦʚ ʠ 

ʧʦʩʪʫʧʣʝʥʠʷ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʙʝʣʢʦʚʦʛʦ ʨʘʩʧʘʜʘ ʠʟ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʙʱʠʡ ʙʝʣʦʢ ʠ ʘʣʴʙʫʤʠʥʳ 

ʢʨʦʚʠ. 

ɺ ʤʦʣʦʢʝ ʢʦʨʦʚ ʩ ʙʦʣʴʰʝʡ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʙʝʣʢʘ ʤʳ ʥʘʙʣʶʜʘʝʤ ʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʫ ʚʩʝʭ 

ʢʦʨʦʚ ʨʘʟʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʪʠʧʦʚ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ, ʪʦ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʊʦʛʜʘ ʢʘʢ 

ʧʦʢʘʟʘʪʝʣʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʨʘʟʥʷʪʴʩʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʨʦʚʳ ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʪʠʧʘ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʘʪʘʟʝ, ʢʦʨʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʪʠʧʘ 151 ʝʜ. ʣ, ʧʨʦʪʠʚ 113ʝʜ.ʣ ï ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʦʪʤʝʯʝʥʦ ʚ ʛʨʫʧʧʘʭ ʩ ʨʘʟʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ (ʈ > 0,999). ʂʦʨʦʚʳ ʩ ʫʩʪʦʡʯʠʚʳʤ ʪʠʧʦʤ ʧʦ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ ʧʨʝʚʦʩʭʦʜʷʪ ʢʦʨʦʚ 

ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʪʠʧ ʧʦ ʫʨʦʚʥʶ ʣʠʧʠʜʦʚ 3,87 ʤʤʦʣʴ/ʣ ʠ 3,82 ʤʤʦʣʴ /ʣ ʧʨʦʪʠʚ 2,98 ʤʤʦʣʴ/ʣ ʠ 2,72, ʤʦʣʴ/ʣ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɽʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʤʥʝʥʠʝ ʫʯʝʥʳʭ, ʦ ʪʦʤ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʣʠʧʠʜʦʚ ʚ ʢʨʦʚʠ ʠʟʤʝʥʷʝʪʩʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʣʘʢʪʘʮʠʠ, ʧʦʩʣʝ ʦʪʝʣʘ ʫʨʦʚʝʥʴ ʣʠʧʠʜʦʚ ʚ ʢʨʦʚʠ ʚʦʟʨʘʩʪʘʝʪ, ʘ ʢ ʢʦʥʮʫ ʣʘʢʪʘʮʠʠ ʩʥʠʞʘʝʪʩʷ, ʪʦ ʚ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʨʦʚʴ ʫ ʢʦʨʦʚ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʥʘ 2-3 ʤʝʩʷʮʝ ʣʘʢʪʘʮʠʠ ʠ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʫ ʢʦʨʦʚ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʪʠʧʘ ʚ 

ʜʚʫʭ ʧʦʜʛʨʫʧʧʘʭ ʩ ʨʘʟʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʚ ʩ 

ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ. 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʥʳʤʠ ʫ ʢʦʨʦʚ ʩ ʧʨʦʛʨʝʩʩʠʚʥʳʤ, ʨʝʛʨʝʩʩʠʚʥʳʤ, ʫʩʪʦʡʯʠʚʳʤ ʠ ʥʝʫʩʪʦʡʯʠʚʳʤ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʪʠʧʦʤ. ʆʪʜʝʣʴʥʳʝ 

ʞʠʚʦʪʥʳʝ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ ʠʤʝʣʠ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, ʜʨʫʛʠʝ ʢʦʨʦʚʳ ʦʪʣʠʯʘʣʠʩʴ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʦʚʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ ʤʝʩʪʦ ʰʠʨʦʢʠʡ ʨʘʟʤʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ 

ʦʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʦʙʤʝʥʫ 

ʚʝʱʝʩʪʚ ʠʜʝʪ ʨʘʟʥʳʤʠ ʧʫʪʷʤʠ, ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʥʘʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
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ɸʥʥʦʪʘʮʠʷ 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ɺ ʧʨʝʜʝʣʘʭ ʧʦʨʦʜʳ ʠ ʢʘʞʜʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʩʫʱʝʩʪʚʫʶʪ ʢʦʨʦʚʳ ʨʘʟʥʳʭ ʛʝʥʦʪʠʧʦʚ ʩ ʨʘʟʥʦʡ ʚʝʣʠʯʠʥʦʡ ʫʜʦʷ ʠ ʩ ʨʘʟʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʩʩʦʚʦʡ ʜʦʣʠ 

ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʣʝʢʮʠʠ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʝʨʚʦʪʝʣʦʢ ʦʪ ʤʘʪʝʨʝʡ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝʦʜʠʥʘʢʦʚʳ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ 

ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʷʚʣʷʪʴ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʦ I ʣʘʢʪʘʮʠʠ, ʥʦ ʠ ʧʦʚʳʰʘʪʴ ʝʝ ʩ ʚʦʟʨʘʩʪʦʤ, ʨʝʘʣʠʟʫʷ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ [7], [8], [2]. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʠ ʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʚʳʷʚʣʝʥʠʠ 

ʞʝʣʘʪʝʣʴʥʦʡ ʩʦʯʝʪʘʝʤʦʩʪʠ ʚʳʩʦʢʠʭ ʫʜʦʝʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʫ ʢʦʨʦʚ ʯʝʨʥʦ-

ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ [1], [3], [5], [7]. ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ. ɺ ʨʘʙʦʪʝ 

ʚʳʷʚʣʝʥʳ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʪʠʧʳ ʧʦ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ, ʠʟʫʯʝʥʳ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ ʧʨʠʟʥʘʢʠ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʫ ʢʦʨʦʚ ʩ ʨʘʟʥʳʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʪʠʧʘʤʠ. ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ 

ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʙʦʨʘ ʢʦʨʦʚ ʞʝʣʘʪʝʣʴʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʪʠʧʦʚ [4], [6], [10]. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʪʠʧʳ ʢʦʨʦʚ (ʧʨʦʛʨʝʩʩʠʚʥʳʡ, ʨʝʛʨʝʩʩʠʚʥʳʡ, ʫʩʪʦʡʯʠʚʳʡ ʠ ʥʝʫʩʪʦʡʯʠʚʳʡ) 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʥʥʷʷ ʦʮʝʥʢʘ ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ, ʧʦʟʚʦʣʠʪ ʠʩʢʣʶʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʭ 

ʪʠʧʦʚ [6]. ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʝʩʣʠ ʩʨʝʜʠ ʢʦʨʦʚ ʚʳʜʝʣʷʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ ʧʦ ʩʦʯʝʪʘʝʤʦʩʪʠ 

ʚʳʩʦʢʠʭ ʫʜʦʝʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ, ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʦʪʚʝʯʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [9], [6].  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʘ, ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʪʠʧ, ʧʨʦʛʨʝʩʩʠʚʥʳʡ, ʨʝʛʨʝʩʩʠʚʥʳʡ, ʫʩʪʦʡʯʠʚʳʡ, ʥʝʫʩʪʦʡʯʠʚʳʡ, ʫʜʦʡ, 

ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, ʵʨʠʪʨʦʮʠʪ, ʛʝʤʦʛʣʦʙʠʥ. 
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Abstract 

Today, cattle breeding involves highly productive animals. Within the breed and each farm, there are cows of different 

genotypes with different milk yield and with different content of the mass fraction of protein in milk. Studies show that with a 

high level of dairy herd, the possibilities of breeding highly productive first-born heifers from mothers of different ages are not 

the same.   The intensification of dairy cattle breeding is impossible without the creation of highly productive animals capable 

of not only showing high productivity indicators for the first lactation but also increasing it with age, realizing the genetic 

potential of dairy productivity characteristic of the Holstein breed [7], [8], [2]. This study and its practical significance lie in 

identifying the desirable compatibility of high milk yields with a high content of the mass fraction of protein in milk in black 

pied cows [1], [3], [5], [7]. It is important to substantiate and define biological types.  The study identifies hereditary types of 

protein-milk content and examines economically useful traits and morphological indicators of blood in cows with different 

hereditary types.  A modern approach to the assessment of protein-milk content will expand the possibilities of selecting cows 

of desirable hereditary types [4], [6], [10]. The hereditary types of cows presented in the article (progressive, regressive, stable 

and unstable) show that an early assessment in highly productive cows will eliminate the use of undesirable types [6].As the 

research results have shown, if biological types are distinguished among cows according to the compatibility of high milk yield 

and the content of high values of the mass fraction of protein, it is possible to breed more productive animals that meet modern 

requirements of production technology [9], [6]. 

Keywords: cow, hereditary type, progressive, regressive, stable, unstable, milk yield, fat mass fraction, protein mass 

fraction, erythrocyte, hemoglobin.  

ɸʢʪʫʘʣʴʥʦʩʪʴ 

ɺ ʭʦʟʷʡʩʪʚʘʭ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʟʚʦʜʷʪ ʯʝʨʥʦ-ʧʝʩʪʨʳʡ ʩʢʦʪ. ʉʦʟʜʘʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʧʦʧʫʣʷʮʠʷ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʘ, ʛʜʝ ʚ ʦʩʥʦʚʫ ʩʝʣʝʢʮʠʠ ʧʦʣʦʞʝʥʦ ʫʣʫʯʰʝʥʠʝ ʯʝʨʥʦ-ʧʸʩʪʨʦʛʦ ʩʢʦʪʘ ʛʦʣʰʪʠʥʩʢʦʡ. ɻʦʣʰʪʠʥʩʢʘʷ ʧʦʨʦʜʘ ʚʦ ʚʩʝʭ 

ʭʦʟʷʡʩʪʚʘʭ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʚʦʩʭʦʜʠʪ ʯʝʨʥʦ-ʧʝʩʪʨʫʶ ʧʦʨʦʜʫ ʧʦ ʦʩʥʦʚʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʤ ʧʨʠʟʥʘʢʘʤ 

[5]. ɿʘ ʤʥʦʛʠʝ ʛʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥ ʙʦʣʴʰʦʡ ʤʘʩʩʠʚ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ. ɻʦʣʰʪʠʥʩʢʘʷ ʧʦʨʦʜʘ 

ʦʙʠʣʴʥʦʤʦʣʦʯʥʘʷ ʧʦʨʦʜʘ, ʫʯʠʪʳʚʘʷ ʵʪʦ - ʜʣʷ ʥʘʩ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʝʩʦʤʥʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʦʪʜʝʣʴʥʳʝ ʦʩʦʙʠ 

ʩʧʦʩʦʙʥʳʝ ʩʦʭʨʘʥʷʪʴ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʠ ʵʪʦʤ ʠʤʝʪʴ ʠ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ. ɺ ʢʘʞʜʦʡ 

ʧʦʧʫʣʷʮʠʠ, ʧʦʨʦʜʝ ʠ ʩʪʘʜʝ ʠʤʝʶʪʩʷ ʪʘʢʠʝ ʞʠʚʦʪʥʳʝ [2], [4], [5]. ʋʤʝʥʠʝ ʦʮʝʥʠʪʴ, ʚʳʜʝʣʠʪʴ ʠ ʠʟʫʯʠʪʴ ʪʝʤʧʳ ʨʦʩʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫ ʢʦʨʦʚ ʨʘʟʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ, ʨʘʩʰʠʨʷʶʪ ʟʥʘʥʠʷ ʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʜʣʷ 
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ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʆʧʳʪ ʤʥʦʛʠʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʘʞʥʦʩʪʠ ʩʝʣʝʢʮʠʠ ʢʦʨʦʚ ʧʦ 

ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʫ 

ʢʦʨʦʚ ʩ ʨʘʟʥʳʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʪʠʧʘʤʠ ʧʦ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2021 ʛʛ. ʆʩʥʦʚʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʣʠʩʴ ʢʦʨʦʚʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʆʆʆ ɸʇʂ çɺʦʭʨʠʥʢʘè ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʛʦʣʦʚʴʝ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʤ ʯʝʨʥʦ-ʧʸʩʪʨʳʤ ʩʢʦʪʦʤ. ɾʠʚʦʪʥʳʝ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʝʣʠ ʨʘʚʥʳʝ ʫʩʣʦʚʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʪʠʧʦʚʳʭ ʢʦʨʦʚʥʠʢʘʭ, ʘ ʨʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣʠʩʴ ʩ ʫʯʝʪʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʨʦʚ 

ʧʦ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤ ʥʦʨʤʘʤ, ʢʦʪʦʨʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ, ʚ ʨʘʮʠʦʥʘʭ ʫʯʠʪʳʚʘʣʩʷ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚ 

(ɸ.ʇ.ʂʘʣʘʰʥʠʢʦʚ, 2003). ʂʦʨʦʚʳ ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʣʠʥʠʷʤ ʠ ʙʳʢʘʤ ʨʘʟʥʦʡ ʩʝʣʝʢʮʠʠ, ʥʘʣʠʯʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

(ʙʠʦʣʦʛʠʯʝʩʢʠʭ) ʪʠʧʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ ɺ.ɹ.ɺʝʩʝʣʦʚʩʢʦʤʫ (1967). ɺ ʥʘʰʝʡ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʪʠʧʦʚ ʧʨʠʦʨʠʪʝʪ ʙʳʣ ʦʪʜʘʥ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ ʢʦʨʦʚ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʨʦʚ ʧʦ ʛʨʫʧʧʘʤ ʙʳʣʦ 

ʩʣʝʜʫʶʱʠʤ: 1- ʪʠʧ ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʜʦʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʠ ʞʠʨʘ ( ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʪʠʧ); 

2 ʪʠʧ- ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʜʦʷ ʧʦʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʠ ʞʠʨʘ ( ʨʝʛʨʝʩʩʠʚʥʳʡ ʪʠʧ); 3- ʫʩʪʦʡʯʠʚʳʡ 

ʪʠʧ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ ʠ ʞʠʨʘ ʫʩʪʦʡʯʠʚʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʝʣʠʯʠʥʳ ʫʜʦʷ, 4 - ʥʝʫʩʪʦʡʯʠʚʳʡ ʪʠʧ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ 

ʢʦʣʝʙʣʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʝʣʠʯʠʥʳ ʫʜʦʷ.ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʦʮʝʥʢʠ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʢʦʨʦʚ ʩ 

ʨʘʟʥʳʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ (ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ) ʪʠʧʘʤʠ ʦʧʨʝʜʝʣʠʣʠ ʧʦʜʛʨʫʧʧʳ ʧʦ ʚʝʣʠʯʠʥʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʧʝʨʚʘʷ 

ʧʦʜʛʨʫʧʧʘ (ʧ=10) ʠʤʝʣʘ ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʙʝʣʢʘ ʜʦ 3,50 % ʠ ʚʪʦʨʘʷ ʧʦʜʛʨʫʧʧʘ (ʧ=10) ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʞʠʨʘ 3,51% ʠ 

ʙʦʣʝʝ. ʍʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ ʧʨʠʟʥʘʢʠ ʠʟʫʯʘʣʠʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʚʝʣʠʯʠʥʘ ʫʜʦʷ ʟʘ ʣʘʢʪʘʮʠʶ, ʤʘʩʩʦʚʘʷ 

ʜʦʣʷ ʞʠʨʘ ʠ ʙʝʣʢʘ, ʚʝʣʠʯʠʥʘ ʩʫʪʦʯʥʦʛʦ ʫʜʦʷ, ʞʠʚʘʷ ʤʘʩʩʘ ʢʦʨʦʚ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, ʪʘʢʠʝ ʢʘʢ ʯʠʩʣʦ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ, ʦʧʨʝʜʝʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʦʚʝʜʝʥʘ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʬʦʨʤʫʣʘʤ ʠ ʘʣʛʦʨʠʪʤʘʤ [1]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 ï ʍʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ ʧʨʠʟʥʘʢʠ ʠ ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʩ ʨʘʟʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ 
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ʙʝʣʢʘ, % 

ʄʘʩʩʦʚʘʷ 

ʜʦʣʷ ʞʠʨʘ, 

% 

ʋʜʦʡ, ʢʛ 
ʉʫʪʦʯʥʳʡ 

ʫʜʦʡ, ʜʥ. 
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ʤʘʩʩʘ, ʢʛ 
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ʨ
ʦ
ʛ
ʨ
ʝ
ʩ
ʩ
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ʳ
ʡ
 

n
=

2
0 

ὢÑSx 
ɼʦ 3,50 

3,24Ñ0,02 3,66Ñ0,03 9924Ñ74 32,5Ñ0,30 537Ñ3,25 7,45Ñ0,03 104Ñ0,79 14,57Ñ0,08 

Cv, % 8,6 9,8 7,4 13,4 6,0 4,1 7,5 6,0 

ὢÑSx 
ʉʚʳʰʝ 3,51 

3,62Ñ0,02 4,32Ñ0,05 8899Ñ116 29,1Ñ0,36 520Ñ3,30 7,40Ñ0,02 111Ñ0,43 15,3Ñ0,08 

Cv,% 2,2 12,5 13,1 15,7 6,3 3,2 3,9 5,6 
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ɼʦ 3,50 

3,26 Ñ0,01 3,78Ñ0,04 8072Ñ81 26,4Ñ0,27 514Ñ1,93 5,59Ñ0,03 91,0Ñ0,09 17,1Ñ0,03 

Cv,% 3,98 4,04 10,0 10,7 3,7 5,5 1,0 1,8 

ὢÑSx 
ʉʚʳʰʝ 3,50 

3,59Ñ0,006 4,09Ñ0,02 7565Ñ52 24,8Ñ0,80 519Ñ1,4 5,20Ñ0,03 55,3Ñ0,63 17,4Ñ0,06 

Cv,% 1,67 5,6 7,8 17,2 2,6 5,7 6,5 3,8 
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3,72Ñ0,01 3,34Ñ0,03 7975Ñ96 26,1Ñ0,51 526Ñ1,24 5,26Ñ1,04 91,7Ñ0,07 16,50Ñ0,05 

Cv,% 3,41 9,8 12,1 22,3 1,9 1,9 0,8 3,3 

ὢÑSx 
ʉʚʳʰʝ 3,50 

3,61Ñ0,08 4,08Ñ0,01 7838Ñ152 25,6Ñ0,58 527Ñ2,61 5,13Ñ0,02 91,6Ñ0,06 16,54Ñ0,09 

Cv,% 2,21 2,7 19,5 14,7 4,9 5,2 0,7 5,5 
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ὢÑSx 
ɼʦ 3,50 

3,35Ñ0,008 4,40Ñ0,04 7444Ñ119 24,4Ñ0,34 553Ñ27,3 6,05Ñ0,06 100Ñ0,29 17,09Ñ0,09 

Cv,% 2,3 9,0 15,9 15,0 7,4 9,9 1,9 5,4 

ὢÑSx 
ʉʚʳʰʝ 3,50 

3,53Ñ0,07 3,88Ñ0,05 7272Ñ125 23,8Ñ0,55 526Ñ1,45 6,20Ñ0,04 98,5Ñ0,49 16,89Ñ0,06 

Cv,% 1,0 5,9 17,0 22,0 9,7 7,7 5,0 4,0 
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ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʛʨʫʧʧʦʚʳʭ ʩʨʘʚʥʝʥʠʷʭ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʢʦʨʦʚ 

ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʪʠʧʘ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʞʠʨʘ ʜʦ 3,50% ʚʝʣʠʯʠʥʘ ʫʜʦʷ ʟʘ ʣʘʢʪʘʮʠʶ ʚʳʩʦʢʘʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 9924 ʢʛ, ʯʪʦ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʢʦʨʦʚ ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʪʠʧʘ (1-ʷ ʧʦʜʛʨʫʧʧʘ) ʥʘ 1852 ʢʛ, ʥʘ 2359 ʢʛ (2-ʷ ʧʦʜʛʨʫʧʧʘ). ʂʦʨʦʚʳ 

ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʪʠʧʘ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʫʜʦʶ ʢʦʨʦʚ ʩ ʫʩʪʦʡʯʠʚʳʤ ʪʠʧʦʤ ʠ ʥʝʫʩʪʦʡʯʠʚʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʥʘ 

1949; 2086 ;2480 ʠ 2652 ʢʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈ>0,99). ʇʦ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʞʠʨʘ ʚʳʜʝʣʷʣʠʩʴ ʞʠʚʦʪʥʳʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʪʠʧʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 4,40% ʚ ʧʝʨʚʦʡ ʧʦʜʛʨʫʧʧʝ. ɺ ʮʝʣʦʤ ʢʦʨʦʚʳ ʩ ʨʘʟʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ 

ʚ ʧʦʜʛʨʫʧʧʘʭ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʨʦʚ ʧʝʨʚʳʭ ʧʦʜʛʨʫʧʧ 

ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ, ʨʝʛʨʝʩʩʠʚʥʦʛʦ, ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʪʠʧʦʚ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʧʝʨʚʝʥʩʪʚʦ 

ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʟʘ ʢʦʨʦʚʘʤʠ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʪʠʧʘ ʚʦ ʚʪʦʨʦʡ ʧʦʜʛʨʫʧʧʝ 322 ʢʛ (ʨʠʩ1.). ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʤʦʣʦʯʥʦʛʦ 

ʙʝʣʢʘ ʪʘʢʞʝ ʢʦʨʦʚʳ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʪʠʧʘ ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ (ʨʠʩ.2). 

 

 

 
ʈʠʩ. 1 ï ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʫ ʢʦʨʦʚ ʩ ʨʘʟʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ 

 

 
ʈʠʩ. 2 ï ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ ʫ ʢʦʨʦʚ ʩ ʨʘʟʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ 

 

ɺʝʣʠʯʠʥʘ ʩʫʪʦʯʥʦʛʦ ʫʜʦʷ ʫ ʢʦʨʦʚ ʨʘʟʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 23,8 ʢʛ ʜʦ 32,5 ʢʛ. 

ʉʝʣʝʢʮʠʷ ʧʦ ʚʝʣʠʯʠʥʝ ʫʜʦʷ, ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʠ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ, 

ʚ ʜʘʥʥʦʤ ʩʪʘʜʝ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ. ʋ ʢʦʨʦʚ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʪʠʧʘ ʧʨʠ ʩʫʪʦʯʥʦʤ ʫʜʦʝ 29,1 ʢʛ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ 

4,32%, ʚʦ ʚʪʦʨʦʡ ʧʦʜʛʨʫʧʧʝ. 

ʇʨʠ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚʳ ʨʘʟʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʪʠʧʦʚ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʫʶ ʞʠʚʫʶ ʤʘʩʩʫ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʨʠ ʵʪʦʤ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʯʝʪʘʝʪʩʷ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʠ ʞʠʨʘ. ʄʘʩʩʘ ʢʦʨʦʚ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 514 ʢʛ ʜʦ 553 ʢʛ ʠ ʥʘʠʙʦʣʴʰʝʡ ʦʥʘ ʦʢʘʟʘʣʘʩʴ ʫ 

ʢʦʨʦʚ ʩ ʥʝʫʩʪʦʡʯʠʚʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʪʠʧʦʤ. 
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ʆʮʝʥʠʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʠʟʥʘʢʦʚ, ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʥʝʞʝʣʠ 

ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, ʪʘʢ ʫ ʢʦʨʦʚ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʪʠʧʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʚ ʧʝʨʚʦʡ ʧʦʜʛʨʫʧʧʝ 

ʩʦʩʪʘʚʣʷʝʪ 9,0%, ʪʦʛʜʘ ʢʘʢ ʙʝʣʢʘ 2,3%. ɺʦ ʚʪʦʨʦʡ ʧʦʜʛʨʫʧʧʝ ʠʟʤʝʥʯʠʚʦʩʪʴ ʞʠʨʘ 5,92 %, ʧʨʦʪʠʚ 1,0% ʧʦ ʙʝʣʢʫ. ʋ 

ʢʦʨʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʪʠʧʘ ʚ ʧʝʨʚʦʡ ʧʦʜʛʨʫʧʧʝ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʩʦʩʪʘʚʠʣʘ 9,8%, ʧʦ ʙʝʣʢʫ 3,4%. 

ʆʜʥʘʢʦ ʙʦʣʴʰʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʫʩʪʘʥʦʚʣʝʥʘ ʫ ʢʦʨʦʚ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʪʠʧʘ- ʚʪʦʨʘʷ ʧʦʜʛʨʫʧʧʘ 

12,5%, ʪʦʛʜʘ ʢʘʢ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʧʦʯʪʠ ʚ 6 ʨʘʟ ʥʠʞʝ 2,20%. 

ɹʝʟʫʩʣʦʚʥʦ, ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʩʦʩʪʦʷʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʫ ʢʦʨʦʚ, ʠʤʝʶʱʠʭ ʥʝ 

ʪʦʣʴʢʦ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʥʦ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʥʘʩʣʝʜʩʪʚʝʥʥʦʤʫ ʪʠʧʫ. ʉʦʜʝʨʞʘʥʠʝ 

ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʫ ʢʦʨʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ 

ʙʦʣʴʰʠʤ ʦʢʘʟʘʣʘʩʴ ʫ ʢʦʨʦʚ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʪʠʧʘ 7,45-1ʭ10/ʣ, ʵʪʠ ʢʦʨʦʚʳ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʧʝʨʚʦʡ ʧʦʜʛʨʫʧʧʝ, 

ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ ʢʦʪʦʨʳʭ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 3,24%, ʚ ʪʘʢʠʭ ʞʝ ʧʨʝʜʝʣʘʭ ʤʳ ʥʘʙʣʶʜʘʝʤ ʩʦʜʝʨʞʘʥʠʝ 

ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʚʪʦʨʦʡ ʧʦʜʛʨʫʧʧʳ ï 7,40 1ʭ 10/ʣ (ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ ʧʦ ʧʦʜʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 3,62%). 

ɼʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚʳʷʚʣʝʥʳ ʤʝʞʜʫ ʢʦʨʦʚʘʤʠ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʪʠʧʘ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʠʭ ʩ ʢʦʨʦʚʘʤʠ 

ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʪʠʧʘ. ɾʠʚʦʪʥʳʝ ʵʪʠʭ ʛʨʫʧʧ ʦʪʣʠʯʘʣʠʩʴ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʦʜʥʦʤ 

ʵʨʠʪʨʦʮʠʪʝ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʪʨʘʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ, ʘ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʦʚʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʫ ʢʦʨʦʚ ʩ ʨʘʟʥʳʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʪʠʧʘʤʠ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʘʩʩʦʚʦʡ 

ʜʦʣʠ ʞʠʨʘ ʙʦʣʴʰʝ, ʯʝʤ ʠʟʤʝʥʯʠʚʦʩʪʴ ʙʝʣʢʘ ʠ ʦʙʘ ʧʨʠʟʥʘʢʘ ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʠ ʞʠʨʘ ʟʘʚʠʩʷʪ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʝʨʝʭʦʜ ʦʪ ʩʝʣʝʢʮʠʠ ʧʦ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʞʠʨʘ ʢ ʩʝʣʝʢʮʠʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ, ʥʝ 

ʩʢʘʞʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ. ɺ ʩʪʘʜʝ ʆʆʆ ɸʇʂ çɺʦʭʨʠʥʢʘè ʚʦʟʤʦʞʥʘ 

ʜʘʣʴʥʝʡʰʘʷ ʩʝʣʝʢʮʠʷ ʢʦʨʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʥʘʩʣʝʜʩʪʚʝʥʥʦʤʫ ʪʠʧʫ. ʉʨʝʜʠ ʢʦʨʦʚ ʚʳʷʚʣʝʥʳ 

ʨʘʟʣʠʯʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʦʜʥʦʤ ʵʨʠʪʨʦʮʠʪʝ ʤʝʞʜʫ ʢʦʨʦʚʘʤʠ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʪʠʧʘ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʠʭ ʩ 

ʢʦʨʦʚʘʤʠ ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʪʠʧʘ.  
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ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʧʨʦʭʦʜʥʳʭ ʨʫʙʦʢ ʚ ʦʩʫʰʝʥʥʳʭ ʩʦʩʥʷʢʘʭ ʉʨʝʜʥʝ-ʋʨʘʣʴʩʢʦʛʦ ʪʘʝʞʥʦʛʦ ʣʝʩʥʦʛʦ ʨʘʡʦʥʘ. 

ʋʢʘʟʘʥʥʳʝ ʨʫʙʢʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 24 ʛʦʜʘ ʥʘʟʘʜ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 17,1 ʠ 28,2 % ʧʦ ʟʘʧʘʩʫ ʚ ʯʠʩʪʳʭ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ 

ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ. ɺʦʟʨʘʩʪ ʜʨʝʚʦʩʪʦʝʚ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʨʫʙʦʢ 75 ʣʝʪ. ʀʟʨʝʞʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʥʠʟʦʚʦʤʫ 

ʤʝʪʦʜʫ ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʦʩʫʰʝʥʠʷ ʩʧʦʩʦʙʦʤ ʦʪʢʨʳʪʳʭ ʢʘʥʘʚ ʚ ʦʩʦʢʦʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʤ ʪʠʧʝ ʣʝʩʘ. 

ʇʨʦʚʝʜʝʥʠʝ ʨʫʙʦʢ ʫʭʦʜʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʣʫʯʰʝʥʠʶ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʨʝʚʦʩʪʦʝʚ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʣʦ 

ʜʦʣʶ ʩʫʭʦʩʪʦʷ ʠ ʚʘʣʝʞʥʠʢʘ. 

ʀʟʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʦʜ ʧʦʣʦʛʦʤ ʜʨʝʚʦʩʪʦʝʚ ʥʘ ʨʘʙʦʯʠʭ ʩʝʢʮʠʷʭ ʦʙʫʩʣʦʚʠʣʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʠʟʤʝʥʝʥʠʝ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ (ɾʅʇ) ʚ ʮʝʣʦʤ ʠ ʨʘʩʪʝʥʠʡ ʠʟ ʛʨʫʧʧʳ ʷʛʦʜʥʳʭ, ʚ 

ʯʘʩʪʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʧʨʦʭʦʜʥʳʝ ʨʫʙʢʠ ʦʢʘʟʘʣʠ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 28,2 %. ɼʘʞʝ ʩʧʫʩʪʷ 24 ʛʦʜʘ 

ʧʦʩʣʝ ʨʫʙʢʠ ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʝʚʳʰʘʣʘ ʪʘʢʦʚʫʶ ʥʘ ʢʦʥʪʨʦʣʝ ʚ 8,0 ʨʘʟ. ʇʨʠ ʵʪʦʤ ʧʦ 

ʘʙʩʦʣʶʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ʚʩʝʭ ʚʠʜʦʚ ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʈʫʙʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 17,1 % ʯʝʨʝʟ 24 ʛʦʜʘ ʧʨʠʚʝʣʠ ʢ ʩʥʠʞʝʥʠʶ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 42,7 

%. ʋʢʘʟʘʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʘʜʟʝʤʥʫʶ ʬʠʪʦʤʘʩʩʫ ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʫʙʦʢ 

ʫʭʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʫʰʝʥʥʳʝ ʩʦʩʥʷʢʠ, ʧʨʦʭʦʜʥʳʝ ʨʫʙʢʠ, ʞʠʚʦʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ, 

ʷʛʦʜʥʠʢʦʚʳʝ ʨʘʩʪʝʥʠʷ. 
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Abstract 

The current article analyzes the influence of forest thinning in the drained pine forests of the Middle Ural taiga forest 

region. These operations were carried out 24 years ago with an intensity of 17.1 and 28.2% of the reserve in pure pine stands of 

the same age. The age of stands at the time of cutting equaled 75 years. Thinning was carried out by the low method a year 

after drainage via the method of open ditches in the "osokovo-kustarnichkovy" (carex and shrub) type of forest. 

Improvement cuttings contributed to the improvement of the survey indicators of the stands and minimized the proportion 

of dead trees and brushwood. 

In turn, the change in the ecological situation under the canopy of stands on the working sections caused a change in the 

aboveground phytomass of the berry plants and forest live cover as a whole. Thinning had a particularly significant impact at 

an intensity of 28.2%. Even 24 years after logging, the aboveground phytomass of berry plants exceeded that of the control 

area by 8.0 times. At the same time, the aboveground phytomass of all types of berry plants showed an increase in absolute 

values. 

Logging with an intensity of 17.1% after 24 years led to a decrease in the aboveground phytomass of berry plants by 

42.7%. This makes it possible to predict the aboveground phytomass of berry plants at different intensity of improvement 

cuttings. 

Keywords: drained pine forests, logging, living ground cover, aboveground phytomass, berry plants. 

ɺʚʝʜʝʥʠʝ 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʨʫʙʦʢ ʫʭʦʜʘ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʠʨʦʩʪʫ ʜʨʝʚʝʩʠʥʳ [1], [2], [3], 

ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʩʦʩʪʘʚʘ ʜʨʝʚʦʩʪʦʝʚ [4], [5], [6], ʪʦʚʘʨʥʦʡ ʩʪʨʫʢʪʫʨʝ [7], [8], ʧʦʞʘʨʦʫʩʪʦʡʯʠʚʦʩʪʴ [9], [10] ʠ ʜʨʫʛʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʣʝʩʘ ï ʜʨʝʚʦʩʪʦʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʫʙʢʠ ʫʭʦʜʘ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʣʝʩʘ [11], [12] ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʞʠʚʦʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ (ɾʅʇ). 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʟʨʝʞʠʚʘʥʠʡ ʠ ʠʟʲʷʪʠʷ ʯʘʩʪʠ ʜʝʨʝʚʴʝʚ ʠʟ ʜʨʝʚʦʩʪʦʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʨʦʚʝʥʴ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ [13]. ʇʦʩʣʝʜʥʝʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʫʣʫʯʰʝʥʠʝʤ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʠ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʪʫʧʘʶʱʠʭ ʦʩʘʜʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʚʠʜʦʚ ʚ ɾʅʇ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʶ ʥʘʜʟʝʤʥʦʡ 

ʬʠʪʦʤʘʩʩʳ ʧʦʩʣʝʜʥʝʛʦ [7]. 

ʆʜʥʘʢʦ ʧʦ ʤʝʨʝ ʨʘʟʨʘʩʪʘʥʠʷ ʢʨʦʥ ʫ ʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʜʦʨʘʱʠʚʘʥʠʝ ʜʝʨʝʚʴʝʚ [14], ʤʠʢʨʦʢʣʠʤʘʪ ʧʦʜ ʧʦʣʦʛʦʤ 

ʧʨʦʡʜʝʥʥʳʭ ʨʫʙʢʘʤʠ ʫʭʦʜʘ ʜʨʝʚʦʩʪʦʝʚ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʣʝʩʥʳʝ ʚʠʜʳ ʚʥʦʚʴ ʟʘʥʠʤʘʶʪ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ, 

ʚʳʪʝʩʥʷʷ ʩʚʝʪʦʣʶʙʠʚʳʝ ʚʠʜʳ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 3 (117) ǐ ʏʘʩʪʴ 2 ǐ ʄʘʨʪ 
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ʋʢʘʟʘʥʥʫʶ ʜʠʥʘʤʠʢʫ ɾʅʇ ʥʝʣʴʟʷ ʥʝ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʨʫʛʠʭ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʟʘʛʦʪʦʚʢʠ ʜʠʢʦʨʦʩʦʚ. ʀʟʚʝʩʪʥʦ [15], [16], ʯʪʦ ʟʘʛʦʪʦʚʢʘ ʧʠʱʝʚʳʭ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʦʙʱʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʣʝʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʙʦʨ ʜʠʢʦʨʦʩʦʚ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʶʙʠʤʝʡʰʠʭ ʩʧʦʩʦʙʦʚ ʦʪʜʳʭʘ ʤʠʣʣʠʦʥʦʚ ʞʠʪʝʣʝʡ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʭ ʦʪʜʳʭʘʪʴ ʥʘ 

ʨʦʜʠʥʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʜʘʥʥʳʭ ʦ ʚʣʠʷʥʠʠ ʨʫʙʦʢ ʫʭʦʜʘ ʥʘ ʥʘʜʟʝʤʥʫʶ ʬʠʪʦʤʘʩʩʫ ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʤʥʦʛʦ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʧʦʣʥʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʩʴʤʘ 

ʘʢʪʫʘʣʴʥʦ. 

 

ʎʝʣʴ, ʦʙʲʝʢʪʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʨʫʙʦʢ ʫʭʦʜʘ ʚ ʩʦʩʥʷʢʘʭ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʷʛʦʜʥʳʭ 

ʨʘʩʪʝʥʠʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ (ʇʇʇ) ʢʘʬʝʜʨʳ ʣʝʩʦʚʦʜʩʪʚʘ ʌɻɹʆʋ ɺʆ 

çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʟʘʣʦʞʝʥʥʳʭ ʚ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʋʨʘʣʴʩʢʦʛʦ 

ʫʯʝʙʥʦ-ʦʧʳʪʥʦʛʦ ʣʝʩʭʦʟʘ (ʋʋʆʃ), ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʦʩʥʦʚʥʳʭ 

ʚʠʜʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ. ʅʘ ʇʇʇ ʨʘʥʝʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʫʙʢʠ ʫʭʦʜʘ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ʊʝʨʨʠʪʦʨʠʷ ʋʋʆʃ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɹ.ʇ. ʂʦʣʝʩʥʠʢʦʚʘ, ʈ.ʉ. ɿʫʙʘʨʝʚʦʡ 

ʠ ɽ.ʇ. ʉʤʦʣʦʥʦʛʦʚʘ [17] ʦʪʥʦʩʠʪʩʷ ʢ ʶʞʥʦʪʘʝʞʥʦʤʫ ʦʢʨʫʛʫ ɿʘʫʨʘʣʴʩʢʦʡ ʭʦʣʤʠʩʪʦ-ʧʨʝʜʛʦʨʥʦʡ ʧʨʦʚʠʥʮʠʠ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʥʦʡ ʣʝʩʥʦʡ ʦʙʣʘʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [18] ʪʝʨʨʠʪʦʨʠʷ 

ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʉʨʝʜʥʝ-ʋʨʘʣʴʩʢʦʤʫ ʪʘʝʞʥʦʤʫ ʣʝʩʥʦʤʫ ʨʘʡʦʥʫ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʝ ʨʘʙʦʪʳ ʧʦ ʩʙʦʨʫ ʠ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʘʧʨʦʙʠʨʦʚʘʥʥʳʤʠ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [19], [20]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʦʩʥʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʦʩʦʢʦʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʪʠʧʘ ʣʝʩʘ. 

ʋʢʘʟʘʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʙʳʣʠ ʦʩʫʰʝʥʳ ʤʝʪʦʜʦʤ ʦʪʢʨʳʪʳʭ ʢʘʥʘʚ, ʘ ʟʘʪʝʤ ʥʘ ʥʠʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʦʭʦʜʥʳʝ ʨʫʙʢʠ 

ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʅʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʨʫʙʦʢ ʫʭʦʜʘ, ʢʦʥʢʨʝʪʥʦ ʧʨʦʭʦʜʥʳʭ, ʚʦʟʨʘʩʪ ʜʨʝʚʦʩʪʦʷ ʙʳʣ 75 ʣʝʪ, 

ʩʦʩʪʘʚ 10ʉ, ʢʣʘʩʩ ʙʦʥʠʪʝʪʘ Vʘ, ʟʘʧʘʩ 144-160 ʤ3/ʛʘ. ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʦʷʣʘ ʠʟ ʦʜʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʜʚʫʭ ʨʘʙʦʯʠʭ 

ʩʝʢʮʠʡ, ʧʨʦʡʜʝʥʥʳʭ ʨʫʙʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 17,1 ʠ 28,2 % ʧʦ ʟʘʧʘʩʫ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʭʦʜʥʳʭ ʨʫʙʦʢ ʧʦ ʛʫʩʪʦʪʝ 

ʩʦʩʪʘʚʣʷʣʘ 56,9 ʠ 66,0 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʢʘʟʘʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʦʚʦʤ ʤʝʪʦʜʝ ʧʨʦʭʦʜʥʳʭ ʨʫʙʦʢ. ʆʩʥʦʚʥʳʝ 

ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʨʝʚʦʩʪʦʝʚ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʭʦʜʥʳʭ ʨʫʙʦʢ ʠ ʩʧʫʩʪʷ 24 ʛʦʜʘ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ɿʥʘʯʝʥʠʷ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʨʝʚʦʩʪʦʝʚ ʥʘ ʩʝʢʮʠʷʭ ʇʇʇ 

ʀʥʜʝʢʩ 

ʩʝʢʮʠʠ 
ʉʦʩʪʘʚ 

ʉʨʝʜʥʠʝ 
ɻʫʩʪʦʪʘ, 

ʪʳʩ.ʰʪ./ʛʘ 

ʉʫʤʤʘ 

ʧʣʦʱʘʜʝʡ 

ʩʝʯʝʥʠʡ, 

ʤ2/ʛʘ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʧʦʣʥʦʪʘ 

ɿʘʧʘʩ, 

ʤ3/ʛʘ 
ʚʦʟʨʘʩʪ, 

ʣʝʪ 

ʚʳʩʦʪʘ, 

ʤ 

ʜʠʘʤʝʪʨ, 

ʩʤ 

ɼʦ ʧʨʦʚʝʜʝʥʠʷ ʨʫʙʢʠ 

ɸ 

10ʉ 75 9,5 9,7 3,6 27,29  143 

ʉ(ʩʫʭ) 75 7,8 3,8 1,9 1,97  9 

ɹ 60 7,3 3,4 0,1 0,10  - 

ʀʪʦʛʦ  9,5  5,6 29,36 1,0 152 

ɺ 

10ʉ 75 9,6 10,2 3,7 30,17  159 

ʉ(ʩʫʭ) 75 7,7 3,4 1,8 1,56  6 

ɹ 70 7,7 3,6 0,3 0,24  1 

ʀʪʦʛʦ  9,6  5,8 31,97 1,0 166 

ʉ 

10ʉ 75 9,6 10,0 3,5 27,38  143 

ʉ(ʉʫʭ) 75 7,7 3,6 1,3 1,34  6 

ɹ 70 7,3 3,2 0,2 0,17  1 

ʀʪʦʛʦ  9,6  5,0 28,89 1,0 150 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʠ 

ɺ 10ʉ 75 9,7 11,5 2,5 25,76 0,95 138 

ʉ 10ʉ 75 10,0 12,4 1,7 20,03 0,70 107 

ʉʧʫʩʪʷ 24 ʛʦʜʘ ʧʦʩʣʝ ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʠ 

ɸ 

10ʉ 99 12,4 13,1 2,5 34,41  216 

ʉ(ʩʫʭ) 99 5,1 9,3 0,1 0,18  1 

ʀʪʦʛʦ  12,4  2,6 34,59 1,07 217 

ɺ 

10ʉ 99 12,8 13,6 2,4 34,84  240 

ʉ(ʩʫʭ) 99 4,8 7,2 0,1 0,11  1 

ʀʪʦʛʦ  12,8  2,5 34,95 1,03 241 

ʉ 10ʉ 99 14,7 15,5 1,6 30,06 0,86 208 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 3 (117) ǐ ʏʘʩʪʴ 2 ǐ ʄʘʨʪ 
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ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 1 ʟʘ 24 ʛʦʜʘ, ʧʨʦʰʝʜʰʠʝ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʭʦʜʥʳʭ ʨʫʙʦʢ, ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ 

ʛʫʩʪʦʪʳ ʜʨʝʚʦʩʪʦʷ ʥʘ ʢʦʥʪʨʦʣʴʥʦʡ ʩʝʢʮʠʠ, ʯʪʦ ʚʳʟʚʘʣʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʭʣʘʤʣʝʥʠʝ ʩʝʢʮʠʠ ɸ. ʅʘ ʩʝʢʮʠʠ ʉ, ʛʜʝ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʧʨʦʭʦʜʥʳʝ ʨʫʙʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 28,2 % ʧʦ ʟʘʧʘʩʫ, ʜʘʞʝ ʯʝʨʝʟ 24 ʛʦʜʘ ʧʦʩʣʝ ʨʫʙʢʠ, ʩʫʭʦʩʪʦʡ ʦʪʩʫʪʩʪʚʫʝʪ. 

ɽʩʣʠ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʨʫʙʢʠ ʥʘ ʇʇʇ ʧʨʦʠʟʨʘʩʪʘʣʠ ʩʦʩʥʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ Va ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ, ʪʦ ʩʧʫʩʪʷ 24 ʛʦʜʘ 

ʧʦʩʣʝ ʨʫʙʢʠ ʢʣʘʩʩ ʙʦʥʠʪʝʪʘ ʥʘ ʨʘʙʦʯʠʭ ʩʝʢʮʠʷʭ ʧʷʪʳʡ, ʘ ʥʘ ʢʦʥʪʨʦʣʝ ʦʩʪʘʝʪʩʷ Va. 

ʆʪʤʝʯʘʷ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʠ ʥʘ ʜʨʝʚʦʩʪʦʡ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʵʬʬʝʢʪ ʨʫʙʦʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʠ ʚʦʟʨʘʩʪʦʤ ʜʨʝʚʦʩʪʦʷ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʠ ʠ ʥʠʟʢʦʡ 

ʠʟʥʘʯʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʜʨʝʚʦʩʪʦʷ. 

ɸʥʘʣʠʟʠʨʫʷ ʠʩʩʣʝʜʫʝʤʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʷʛʦʜ. ʅʘ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʨʘʙʦʯʠʭ ʩʝʢʮʠʷʭ ʧʨʦʠʟʨʘʩʪʘʶʪ ʤʦʨʦʰʢʘ (Rubus chamaemorus 

L.), ʙʨʫʩʥʠʢʘ (Vaccinium vitis-idala L.), ʯʝʨʥʠʢʘ (Vaccinium myrtillus L.) ʠ ʛʦʣʫʙʠʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Vaccinium uliginisum 

L.). ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʦʭʦʜʥʳʝ ʨʫʙʢʠ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʚʠʜʳ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

(ɾʅʇ). ʊʘʢ, ʚ 99-ʣʝʪʥʠʭ ʩʦʩʥʷʢʘʭ ʥʘ ʢʦʥʪʨʦʣʝ ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ɾʅʇ ʩʦʩʪʘʚʠʣʘ 394 ʢʛ/ʛʘ ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʵʪʦʤ ʠʟ ʫʢʘʟʘʥʥʦʡ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʥʘ ʜʦʣʶ ʨʘʩʪʝʥʠʡ ʷʛʦʜʥʠʢʦʚʦʡ ʛʨʫʧʧʳ ʧʨʠʭʦʜʠʪʩʷ 224,9 

ʢʛ/ʛʘ (57,1 %). 

ʅʘ ʩʝʢʮʠʠ, ʛʜʝ 24 ʛʦʜʘ ʥʘʟʘʜ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʦʭʦʜʥʳʝ ʨʫʙʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 17,1 % ʧʦ ʟʘʧʘʩʫ ʥʘʜʟʝʤʥʘʷ 

ʬʠʪʦʤʘʩʩʘ ɾʅʇ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 432,8 ʢʛ/ʛʘ, ʧʨʠ ʵʪʦʤ ʥʘ ʷʛʦʜʥʠʢʦʚʳʝ ʨʘʩʪʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ 128,5 ʢʛ/ʛʘ (29,7 %). 

ʇʨʠʯʠʥʘ ʩʦʢʨʘʱʝʥʠʷ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʷʛʦʜʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʩʪʘʥʠʠ ʤʭʦʚ, ʤʘʩʩʘ ʢʦʪʦʨʳʭ ʥʘ 

ʩʝʢʮʠʠ ɺ ʩʦʩʪʘʚʠʣʘ 253,4 ʢʛ/ʛʘ (ʠʣʠ 58,5 % ʦʪ ʦʙʱʝʡ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ɾʅʇ). ʇʨʠ ʵʪʦʤ ʥʘ ʢʦʥʪʨʦʣʝ ʤʘʩʩʘ ʤʭʦʚ 

ʥʝ ʧʨʝʚʳʰʘʣʘ 76,4 ʢʛ/ʛʘ. 

ʅʘ ʩʝʢʮʠʠ, ʧʨʦʡʜʝʥʥʦʡ ʧʨʦʭʦʜʥʳʤʠ ʨʫʙʢʘʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 28,2 %, ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ɾʅʇ ʯʝʨʝʟ 24 ʛʦʜʘ 

ʩʦʩʪʘʚʠʣʘ 2665,6 ʢʛ/ʛʘ ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʵʪʦʤ ʬʠʪʦʤʘʩʩʘ ʨʘʩʪʝʥʠʡ ʷʛʦʜʥʠʢʦʚʦʡ ʛʨʫʧʧʳ ʜʦʩʪʠʛʣʘ 

1801,7 ʢʛ/ʛʘ ʠʣʠ 67,7 % ʦʪ ʦʙʱʝʡ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ɾʅʇ ʧʨʠ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʤʭʦʚ. 

ɼʘʥʥʳʝ ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʠ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʝ ʨʘʩʪʝʥʠʡ ʷʛʦʜʥʠʢʦʚʦʡ ʛʨʫʧʧʳ ʩʧʫʩʪʷ 24 ʛʦʜʘ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʅʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ʨʘʩʪʝʥʠʡ ʷʛʦʜʥʠʢʦʚʦʡ ʛʨʫʧʧʳ ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ  

ʩʧʫʩʪʷ 24 ʛʦʜʘ ʧʦʩʣʝ ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʠ 

ʉʝʢʮʠʷ ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʫʙʢʠ, % 

ʄʦʨʦʰʢʘ ɹʨʫʩʥʠʢʘ ʏʝʨʥʠʢʘ ɻʦʣʫʙʠʢʘ ɺʩʝʛʦ 

ʢʛ/ʛʘ % ʢʛ/ʛʘ % ʢʛ/ʛʘ % ʢʛ/ʛʘ % ʢʛ/ʛʘ % 

ɸ 0 99,7 44,3 14,6 6,5 55,3 24,6 55,3 24,6 224,3 100 

ɺ 17,1 38,4 29,9 30,0 23,3 12,5 9,7 37,6 37,1 128,5 100 

ʉ 28,2 118,7 6,6 141,3 7,8 382,9 21,3 1158,8 64,3 1801,7 100 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 2 ʧʨʦʭʦʜʥʳʝ ʨʫʙʢʠ ʜʘʞʝ ʯʝʨʝʟ 24 ʛʦʜʘ ʧʦʩʣʝ ʠʭ ʧʨʦʚʝʜʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʥʘʜʟʝʤʥʫʶ ʬʠʪʦʤʘʩʩʫ ʷʛʦʜʥʳʭ ʢʫʩʪʘʨʥʠʯʢʦʚ. ɽʩʣʠ ʥʘ ʢʦʥʪʨʦʣʝ ʩʨʝʜʠ ʷʛʦʜʥʳʭ ʢʫʩʪʘʨʥʠʯʢʦʚ ʜʦʤʠʥʠʨʫʝʪ 

ʤʦʨʦʰʢʘ, ʪʦ ʥʘ ʧʨʦʡʜʝʥʥʳʭ ʨʫʙʢʦʡ ʩʝʢʮʠʷʭ ʧʨʠʦʨʠʪʝʪ ʧʝʨʝʭʦʜʠʪ ʢ ʛʦʣʫʙʠʢʝ. 

ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʱʘʷ ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ʨʘʩʪʝʥʠʡ ʷʛʦʜʥʠʢʦʚʦʡ ʛʨʫʧʧʳ ʥʘ ʩʝʢʮʠʠ, ʧʨʦʡʜʝʥʥʦʡ 

ʨʫʙʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 17,1 % ʧʦ ʟʘʧʘʩʫ, ʩʧʫʩʪʷ 24 ʛʦʜʘ ʤʝʥʴʰʝ ʪʘʢʦʚʦʡ ʥʘ ʢʦʥʪʨʦʣʝ ʥʘ 55,8 ʢʛ/ʛʘ ʠʣʠ 42,7 %. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʭʦʜʥʦʡ ʨʫʙʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 28,2 % ʧʦ ʟʘʧʘʩʫ ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ʨʘʩʪʝʥʠʡ 

ʷʛʦʜʥʠʢʦʚʦʡ ʛʨʫʧʧʳ ʧʨʝʚʳʩʠʣʘ ʪʘʢʦʚʫʶ ʥʘ ʢʦʥʪʨʦʣʝ ʥʘ 1577,4 ʢʛ/ʛʘ ʠʣʠ ʥʘ 703,3 %. ʇʨʠ ʵʪʦʤ ʠʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʚʩʝʭ ʚʠʜʦʚ ʥʘ ʩʝʢʮʠʠ ʉ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ 

ʢʦʥʪʨʦʣʝ. 

 

ɺʳʚʦʜʳ 

1. ʈʫʙʢʠ ʫʭʦʜʘ ʚ ʦʩʫʰʝʥʥʳʭ ʩʦʩʥʷʢʘʭ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʜʟʝʤʥʫʶ ʬʠʪʦʤʘʩʩʫ ʢʘʢ ɾʅʇ ʚ 

ʮʝʣʦʤ, ʪʘʢ ʠ ʥʘ ʬʠʪʦʤʘʩʩʫ ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ. 

2. ɺʣʠʷʥʠʝ ʨʫʙʦʢ ʥʘ ʬʠʪʦʤʘʩʩʫ ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʨʝʞʠʚʘʥʠʷ. 

3. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʫʙʢʠ 17,1 % ʩʧʫʩʪʷ 24 ʛʦʜʘ ʧʦʩʣʝ ʝʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ʨʘʩʪʝʥʠʡ 

ʷʛʦʜʥʠʢʦʚʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷʝʪ 57,3 % ʦʪ ʪʘʢʦʚʦʡ ʥʘ ʢʦʥʪʨʦʣʝ, ʘ ʧʦʩʣʝ ʨʫʙʦʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 28,2 % - 803,3 %. 

4. ʈʝʛʫʣʠʨʫʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʫʙʦʢ ʫʭʦʜʘ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʘʜʟʝʤʥʫʶ ʬʠʪʦʤʘʩʩʫ ʨʘʩʪʝʥʠʡ ʷʛʦʜʥʠʢʦʚʦʡ 

ʛʨʫʧʧʳ ʚʠʜʦʚ ʠ ʧʣʘʥʠʨʦʚʘʪʴ ʦʙʲʝʤʳ ʟʘʛʦʪʦʚʢʠ ʜʠʢʦʨʦʩʦʚ. 
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ɸʥʥʦʪʘʮʠʷ 

ɸʥʘʣʠʟʠʨʫʶʱʠʤ ʤʝʪʦʜʦʤ ʦʮʝʥʠʚʘʥʠʷ ʩʪʝʧʝʥʠ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʚ ʨʘʡʦʥʘʭ ʠʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʬʝʥʦʣʦʛʠʷ, ʜʘʶʱʘʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʨʦʢʦʚ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʌʝʥʦʣʦʛʠʷ ʷʙʣʦʥʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʠʟʫʯʝʥʠʷ ʨʦʩʪʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʫʣʴʪʫʨʳ ʩ ʫʩʣʦʚʠʷʤʠ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʩʝʣʝʢʮʠʠ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʷʷ ʫʩʪʘʥʦʚʠʪʴ ʩʨʦʢʠ ʠʭ ʚʝʛʝʪʘʮʠʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʭʦʞʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʠ ʦʩʦʙʝʡ. ɿʥʘʥʠʝ 

ʩʨʦʢʦʚ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʠ. ʇʝʨʠʦʜʳ 

ʮʚʝʪʝʥʠʡ ʷʙʣʦʥʠ ʚ ʩʠʙʠʨʩʢʠʭ ʨʝʛʠʦʥʘʭ ʦʪʣʠʯʘʶʪʩʷ ʢʨʘʡʥʝ ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ (ʨʘʥʥʠʝ 

ʚʝʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ, ʚʝʪʨʳ, ʪʫʤʘʥʳ, ʜʦʞʜʠ).  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʷʙʣʦʥʠ ʧʦ ʬʝʥʦʣʦʛʠʠ ʠ ʚʳʜʝʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ 

ʛʝʥʦʪʠʧʦʚ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʟʳ ʫ ʷʙʣʦʥʠ: ʥʘʙʫʭʘʥʠʝ ʧʦʯʝʢ; ʨʘʩʧʫʩʢʘʥʠʝ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ; ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ; ʦʢʦʥʯʘʥʠʝ ʮʚʝʪʝʥʠʷ; ʥʘʯʘʣʦ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ; ʥʘʯʘʣʦ ʣʠʩʪʦʧʘʜʘ; ʦʢʦʥʯʘʥʠʝ 

ʣʠʩʪʦʧʘʜʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʝʥʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʥʝʢʦʪʦʨʳʭ ʣʝʪʥʠʭ ʠ ʟʠʤʥʠʭ 

ʩʦʨʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʥʘʯʘʣʦ ʚʝʛʝʪʘʮʠʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʪʦʚ ʥʘʩʪʫʧʘʝʪ ʧʨʠ 

ʩʨʝʜʥʝʜʝʢʘʜʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 5ʦʉ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʤʝʥʯʠʚʦʩʪʴ, ʷʙʣʦʥʷ, ʬʝʥʦʣʦʛʠʯʝʩʢʘʷ ʬʘʟʘ, ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ, ʉʠʙʠʨʴ. 
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Abstract 

Comparative phenology is an analyzing method for assessing the degree of adaptation of plants in the areas of their 

cultivation, which provides data on the change in the timing of phenological phases and reproductive activity. The phenology 

of the apple tree is an important part of the study of the growth and interaction of culture with environmental conditions; it also 

has great scientific and practical significance in the field of selection. Phenological observations are one of the most accessible 

and effective methods of studying the features of plant development in certain environmental conditions, allowing for 

determining the timing of their vegetation, the duration of individual phenological phases, the stability and productivity of 

various varieties and individuals. Knowledge of fruit ripening dates allows for choosing the right promising varieties for 

further selection. Apple blossom periods in Siberian regions are characterized by extremely unstable meteorological conditions 

(early spring frosts, winds, fogs, rains).   

The aim of the research is to study the variability of apple trees by phenology and to identify promising varieties and 

genotypes. The current study determines the following phenological phases in apple trees: swelling of buds; budding of 

generative buds; the beginning of flowering; the end of flowering; the beginning of fruit ripening; the beginning of leaf fall; the 

end of leaf fall.  

According to the results of the research, the phenological spectrum of some summer and winter varieties of various origins 

indicate that the beginning of vegetation in most varieties occurs at an average decadal temperature of 5 Á C. 

Keywords: variability, apple tree, phenological phase, botanical garden, Siberia. 

ɺʚʝʜʝʥʠʝ 

ɺ ʨʦʩʪʦʚʦʤ ʧʝʨʠʦʜʝ ʧʣʦʜʦʚʳʝ ʜʝʨʝʚʴʷ ʧʨʦʭʦʜʷʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʟʳ, ʥʘʩʪʫʧʣʝʥʠʝ ʠ ʩʨʦʢʠ 

ʢʦʪʦʨʳʭ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʚʦʡʩʪʚ ʩʦʨʪʦʚ, ʠ ʦʪ ʫʩʣʦʚʠʡ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʆʩʥʦʚʦʡ ʩʝʟʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʨʠʪʤʠʯʥʦʩʪʴ ʠ ʨʝʛʫʣʷʨʥʦʩʪʴ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʧʦʚ [1, ʉ. 129], [2, ʉ. 43]. ɺ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʉʠʙʠʨʠ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʩʪʝʧʝʥʴ ʥʝʩʝʪ ʟʘ ʩʦʙʦʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʢ ʩʠʙʠʨʩʢʠʤ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʪʦʙʨʘʪʴ ʨʘʥʥʠʝ ʠ ʧʦʟʜʥʠʝ ʩʦʨʪʘ ʠ ʙʠʦʪʠʧʳ ʧʦ ʚʩʪʫʧʣʝʥʠʶ ʚ ʚʝʛʝʪʘʪʠʚʥʳʝ ʠ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʦʩʪʦʚʳʝ ʬʘʟʳ, ʘ ʪʘʢʞʝ 

ʨʘʥʦ ʠ ʧʦʟʜʥʦ ʮʚʝʪʫʱʠʝ ʵʢʟʝʤʧʣʷʨʳ. ʌʠʢʩʠʨʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʠʭ 

ʥʘʭʦʞʜʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʬʘʟʝ ʟʥʘʯʠʤ ʜʣʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʚʳʜʝʣʝʥʠʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʠ ʙʠʦʪʠʧʦʚ ʢ ʜʘʥʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʕʪʘʧʳ ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 3 (117) ǐ ʏʘʩʪʴ 2 ǐ ʄʘʨʪ 
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ʨʘʟʚʠʪʠʷ ʠ ʠʭ ʟʘʚʝʨʰʝʥʠʝ ʷʚʣʷʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʭ ʢ ʟʘʤʦʨʦʟʢʘʤ ʧʣʦʜʦʚʳʭ 

ʨʘʩʪʝʥʠʡ; ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʠʭ ʩʣʘʙʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʫ ʨʘʩʪʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʚʦʡ 

ʨʝʞʠʤ. ʆʪ ʠʟʤʝʥʝʥʠʷ ʧʨʠʪʦʢʘ ʪʝʧʣʘ ʟʘʚʠʩʷʪ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ, ʘ ʠʤʝʥʥʦ, ʜʘʪʳ ʥʘʩʪʫʧʣʝʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ [1, ʉ. 129,130].  

ʋ ʷʙʣʦʥʠ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʥʘʯʠʥʘʶʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 5-10Áʉ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʬʘʟ ʨʦʩʪʘ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʅʘʧʨʠʤʝʨ, ʨʘʟʣʠʯʠʷ ʚ ʬʘʟʝ ʥʘʯʘʣʝ ʮʚʝʪʝʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

ʜʝʩʷʪʠʜʥʝʚʥʳʡ ʧʝʨʠʦʜ. ɺ ʧʨʦʭʣʘʜʥʫʶ ʠ ʩʳʨʫʶ ʧʦʛʦʜʫ ʮʚʝʪʝʥʠʝ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʜʦ ʜʚʫʭ ʠ ʙʦʣʝʝ ʥʝʜʝʣʴ, ʘ ʚ ʩʫʭʫʶ ʠ 

ʞʘʨʢʫʶ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ. ɺʘʨʴʠʨʦʚʘʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʫʭʫʜʰʘʝʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ: ʧʨʠ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʥʠʞʝ 20 % ʚʳʩʳʭʘʶʪ ʨʳʣʴʮʘ ʧʝʩʪʠʢʦʚ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʚʩʭʦʞʝʩʪʴ ʧʳʣʴʮʳ [3, ʉ. 104], [4, ʉ. 23], [5, ʉ. 39]. 

ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʩʢʘʟʳʚʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʧʨʦʭʦʞʜʝʥʠʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʫ ʨʘʩʪʝʥʠʡ, ʚʳʨʘʱʠʚʘʝʤʳʭ 

ʚ ʠʜʝʥʪʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʢʦʣʣʝʢʮʠʠ ʥʠʞʥʝʡ ʪʝʨʨʘʩʳ ʩʘʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʨʪʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʟʦʥʘʤ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʩʨʝʜʥʝʡ ʟʦʥʳ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʨʪʘʤʠ: ɸʥʪʦʥʦʚʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, 

ɻʨʫʰʦʚʢʘ ʤʦʩʢʦʚʩʢʘʷ, ʂʦʨʠʯʥʦʝ ʧʦʣʦʩʘʪʦʝ, ʇʘʧʠʨʦʚʢʘ, ʇʝʧʠʥ ʰʘʬʨʘʥʥʳʡ, ʄʘʣʠʥʦʚʢʘ, ʊʝʨʝʥʪʴʝʚʢʘ, ʐʘʨʦʧʘʡ ʠ ʜʨ. 

ʂ ʩʦʨʪʘʤ ʶʞʥʳʭ ʦʙʣʘʩʪʝʡ ʩʨʝʜʥʝʡ ʟʦʥʳ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʦʪʥʦʩʠʪʩʷ ɹʝʣʴʬʣʝʨ-ʢʠʪʘʡʢʘ; ʶʞʥʦʡ ʟʦʥʳ ʝʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ - ɸʩʪʨʘʭʘʥʩʢʦʝ ʙʝʣʦʝ. ʂ ʟʘʨʫʙʝʞʥʳʤ ʩʦʨʪʘʤ ʦʪʥʦʩʷʪʩʷ ɹʠʩʤʘʨʢ (ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ) ʠ ʂʨʵʙ (ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ). 

ʀʟ ʢʨʫʧʥʦʧʣʦʜʥʳʭ ʩʦʨʪʦʚ ʩʝʣʝʢʮʠʠ ɺʩ. ʄ. ʂʨʫʪʦʚʩʢʦʛʦ ʩʦʭʨʘʥʠʣʠʩʴ ɸʚʨʦʨʘ, ɿʝʣʝʥʦʝ ʂʨʫʪʦʚʩʢʦʛʦ, ʂʨʘʩʥʦʷʨʩʢʘʷ 

ʢʨʘʩʘʚʠʮʘ, ʂʨʘʩʥʦʷʨʩʢʠʡ ʩʠʙʠʨʷʢ, ʂʨʘʩʥʦʷʨʩʢʦʝ [6, ʉ. 95] [7, ʉ. 22,23]. ʂʦʣʣʝʢʮʠʶ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʨʪʘ ʷʙʣʦʥʠ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ, ʨʘʥʥʠʤ ʚʩʪʫʧʣʝʥʠʝʤ ʚ ʧʦʨʫ ʧʣʦʜʦʥʦʰʝʥʠʷ, ʩʨʦʢʘʤʠ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ. ʉʦʛʣʘʩʥʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [8, ʉ. 214], [9, ʉ. 149] ʢ ʟʠʤʦʩʪʦʡʢʠʤ ʦʪʥʦʩʷʪʩʷ: ɸʥʪʦʥʦʚʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ɸʥʪʦʥʦʚʢʘ 

ʰʘʬʨʘʥʥʘʷ, ɸʨʢʘʜ ʟʠʤʥʠʡ, ɹʘʙʫʰʢʠʥʦ, ɹʠʩʤʘʨʢ, ɻʨʫʰʦʚʢʘ ʤʦʩʢʦʚʩʢʘʷ, ɿʦʣʦʪʦʡ ʰʠʧ, ʈʝʥʝʪ ʙʝʨʛʘʤʦʪʥʳʡ, ʊʠʪʦʚʢʘ, 

ʐʘʨʦʧʘʡ ʠ ʜʨ. ʉʨʝʜʥʝʟʠʤʦʩʪʦʡʢʠʝ: ɸʨʢʘʜ ʣʝʪʥʠʡ, ɹʝʣʳʡ ʥʘʣʠʚ, ɹʝʣʴʬʣʝʨ-ʢʠʪʘʡʢʘ, ʂʦʨʠʯʥʦʝ ʧʦʣʦʩʘʪʦʝ, 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʩʠʙʠʨʷʢ, ʂʨʘʩʥʦʷʨʩʢʦʝ, ʄʘʣʠʥʦʚʢʘ, ʇʘʧʠʨʦʚʢʘ, ʉʣʘʚʷʥʢʘ, ʊʝʨʝʥʪʴʝʚʢʘ ʠ ʜʨ. ʇʦ ʚʩʪʫʧʣʝʥʠʶ ʚ ʧʝʨʠʦʜ 

ʧʣʦʜʦʥʦʰʝʥʠʷ ʩʘʤʳʤ ʨʘʥʥʠʤ ʷʚʣʷʝʪʩʷ ʩʦʨʪ ɹʠʩʤʘʨʢ (ʥʘ ʚʪʦʨʦʡ ʛʦʜ); ʧʦʟʜʥʠʤ - ʂʦʨʠʯʥʦʝ ʧʦʣʦʩʘʪʦʝ, ɺʦʨʦʥʝʞʩʢʠʡ 

ʚʦʨʛʫʣʴ ʠ ɹʘʙʫʰʢʠʥʦ. ʅʘʯʘʣʦ ʧʣʦʜʦʥʦʰʝʥʠʷ ʫ ʵʪʠʭ ʩʦʨʪʦʚ ʥʘʩʪʫʧʘʝʪ ʥʘ 7-10 ʛʦʜ [10, ʉ. 131, 137].  

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʷʙʣʦʥʷʤʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ ɺʅʀʀ ʩʘʜʦʚʦʜʩʪʚʘ ʠʤ. ʀ. ɺ. 

ʄʠʯʫʨʠʥʘ [11, ʉ. 205]. ʉʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ, ʠʟʫʯʘʣʠʩʴ ʦʩʥʦʚʥʳʝ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ: ʥʘʙʫʭʘʥʠʝ ʧʦʯʝʢ - ʧʦʯʢʠ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʨʘʟʤʝʨʘʭ, ʧʦʯʝʯʥʳʝ ʯʝʰʫʡʢʠ ʨʘʩʢʨʳʚʘʶʪʩʷ; ʥʘʯʘʣʦ ʨʘʩʧʫʩʢʘʥʠʷ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʯʝʢ - 

ʧʨʦʢʣʝʚʳʚʘʥʠʝ ʢʦʥʯʠʢʦʚ ʣʠʩʪʴʝʚ; ʨʘʩʧʫʩʢʘʥʠʝ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ - ʧʦʷʚʣʷʶʪʩʷ ʢʦʥʯʠʢʠ ʙʫʪʦʥʦʚ; ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ - 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʧʫʩʢʘʥʠʝ ʦʪ 5 ʜʦ 10 % ʮʚʝʪʢʦʚ; ʦʢʦʥʯʘʥʠʝ ʮʚʝʪʝʥʠʷ - ʦʪʮʚʝʣʦ ʜʦ 90 % ʮʚʝʪʢʦʚ; ʟʘʚʷʟʴ ʧʣʦʜʦʚ - 

ʤʦʣʦʜʳʝ ʧʣʦʜʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʨʘʟʤʝʨʝ [12 ʉ. 23]; ʥʘʯʘʣʦ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ - ʧʣʦʜʳ ʧʨʠʦʙʨʝʣʠ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʘʟʤʝʨʳ ʠ ʦʢʨʘʩʢʫ; ʦʢʦʥʯʘʥʠʝ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ - ʧʣʦʜʳ ʛʦʪʦʚʳ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ (ʣʝʪʥʠʝ ʩʦʨʪʘ) ʠʣʠ 

ʜʦʩʪʠʛʣʠ ʚʝʣʠʯʠʥʳ ʠ ʧʨʠʦʙʨʝʣʠ ʦʢʨʘʩʢʫ, ʩʚʦʡʩʪʚʝʥʥʫʶ ʜʘʥʥʦʤʫ ʩʦʨʪʫ (ʟʠʤʥʠʝ ʩʦʨʪʘ) [12, ʉ. 31], [13, ʉ. 96, 99]; 

ʥʘʯʘʣʦ ʣʠʩʪʦʧʘʜʘ - ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʘʜʝʥʠʝ ʜʦ 25 % ʣʠʩʪʴʝʚ; ʦʢʦʥʯʘʥʠʝ ʣʠʩʪʦʧʘʜʘ - ʦʧʘʜʝʥʠʝ 75 % ʣʠʩʪʚʳ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʥʠʞʥʝʡ ʪʝʨʨʘʩʳ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʠʤ. ɺʩ. ʄ. ʂʨʫʪʦʚʩʢʦʛʦ ʧʨʦʠʟʨʘʩʪʘʶʪ ʪʘʢʠʝ ʣʝʪʥʠʝ ʩʦʨʪʘ, ʢʘʢ 

ɸʨʢʘʜ ʩʪʘʢʘʥʯʘʪʳʡ, ɹʝʣʳʡ ʥʘʣʠʚ, ɻʨʫʰʦʚʢʘ ʤʦʩʢʦʚʩʢʘʷ, ɿʦʣʦʪʦʡ ʰʠʧ, ʇʘʧʠʨʦʚʢʘ ʠ ʜʨ.; ʠʟ ʟʠʤʥʠʭ ʩʦʨʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ɸʥʪʦʥʦʚʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ɸʨʢʘʜ ʟʠʤʥʠʡ, ɹʠʩʤʘʨʢ, ʄʘʣʠʥʦʚʢʘ ʠ ʜʨ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ 

ʧʝʨʠʦʜ 2019-2021 ʛʛ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʚʩʪʫʧʣʝʥʠʷ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʚ 

ʬʝʥʦʣʦʛʠʯʝʩʢʫʶ ʬʘʟʫ çʨʘʩʧʫʩʢʘʥʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʯʝʢè ʩʦʩʪʘʚʣʷʝʪ ʚ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʦʪ 6 ʜʦ 15 ʜʥʝʡ, ʨʘʩʧʫʩʢʘʥʠʝ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʯʝʢ ʚʘʨʴʠʨʫʝʪ ʚ ʩʨʦʢʠ ʩ 27 ʘʧʨʝʣʷ ʧʦ 29 ʤʘʷ (ʪʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1 ï ʈʘʩʧʫʩʢʘʥʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʯʝʢ  

ʉʦʨʪ ʍ°m tʬ ʉʘʤʘʷ ʨʘʥʥʷʷ ʉʘʤʘʷ ʧʦʟʜʥʷʷ 

ʃʝʪʥʠʝ ʩʦʨʪʘ 

ɸʨʢʘʜ ʩʪʘʢʘʥʯʘʪʳʡ 13,05 ° 3,7 0,37 30,04 23,05 

ɹʝʣʳʡ ʥʘʣʠʚ 14,05 ° 3,9 0,54 30,04 23,05 

ɻʨʫʰʦʚʢʘ ʤʦʩʢʦʚʩʢʘʷ 13,05 ° 3,9 - 30,04 18,05 

ɿʦʣʦʪʦʡ ʰʠʧ 16,05 ° 5,7 0,72 27,04 01,06 

ʅʦʙʠʣʠʩ 15,05 ° 4,8 0,65 27,04 23,05 

ʇʘʧʠʨʦʚʢʘ 16,05 ° 4,3 0,86 30,04 23,05 

ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʣʝʪʥʷʷ 15,05 ° 4,3 0,69 30,04 23,05 

ɿʠʤʥʠʝ ʩʦʨʪʘ 

ɸʥʪʦʥʦʚʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 17,05°4,8 0,65 01,05 28,05 

ɸʨʢʘʜ ʟʠʤʥʠʡ 18,05°4,9 0,81 01,05 29,05 

ɹʠʩʤʘʨʢ 16,05°4,3 0,52 30,04 24,05 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʩʠʙʠʨʷʢ 13,05°3,8 - 29,04 23,05 

ʄʘʣʠʥʦʚʢʘ 16,05°4,2 0,52 30,04 23,05 

ʇʝʧʠʥ ʰʘʬʨʘʥʥʳʡ 15,05°4,3 0,35 29,04 24,05 

ʊʠʪʦʚʢʘ 17,05°4,7 0,50 29,04 25,05 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 3 (117) ǐ ʏʘʩʪʴ 2 ǐ ʄʘʨʪ 
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ɽʩʪʴ ʩʦʨʪʘ, ʫ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʜʣʝʥʥʦʝ ʧʦʷʚʣʝʥʠʝ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ: ʧʨʠʤʝʨʥʦ ʥʘ 2-6 ʜʥʝʡ - ʫ ɸʨʢʘʜʘ 

ʩʪʘʢʘʥʯʘʪʦʛʦ, ɹʝʣʦʛʦ ʥʘʣʠʚʘ, ɿʦʣʦʪʦʛʦ ʰʠʧʘ, ʅʦʙʠʣʠʩʘ, ʇʘʧʠʨʦʚʢʠ. ɿʘʤʝʯʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʨʘʥʥʝʝ ʥʘʯʘʣʦ ʚʝʛʝʪʘʮʠʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʩʦʨʪʦʚ ɹʠʩʤʘʨʢ, ɻʝʥʝʨʘʣ ʆʨʣʦʚ, ʂʨʘʩʥʦʷʨʩʢʠʡ ʩʠʙʠʨʷʢ, ɿʝʣʝʥʦʝ ʂʨʫʪʦʚʩʢʦʛʦ, ʧʦʟʜʥʝʝ - ɸʨʢʘʜ 

ʟʠʤʥʠʡ. 

ɼʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʝʞʝʛʦʜʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʥʘʯʘʣʘ ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ ʢ ʩʦʨʪʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʚʦʟʨʘʩʪʫ 

ʜʝʨʝʚʴʝʚ ʥʝ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ, ʪʘʢ ʢʘʢ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʢ ʨʘʥʦ ʨʘʩʧʫʩʢʘʶʱʠʤʩʷ ʩʦʨʪʘʤ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ɸʨʢʘʜ 

ʩʪʘʢʘʥʯʘʪʳʡ, ɸʥʪʦʥʦʚʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ɹʠʩʤʘʨʢ, ɻʨʫʰʦʚʢʘ ʤʦʩʢʦʚʩʢʘʷ, ɿʦʣʦʪʦʡ ʰʠʧ, ʇʘʧʠʨʦʚʢʘ.  

ʇʦʷʚʣʝʥʠʝ ʮʚʝʪʦʯʥʳʭ ʧʦʯʝʢ ʫ ʷʙʣʦʥʴ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʥʘʯʠʥʘʣʦʩʴ 6 ʤʘʷ - 10 ʠʶʥʷ. ʉʪʨʝʤʠʪʝʣʴʥʳʤ 

ʮʚʝʪʝʥʠʝʤ ʚʳʜʝʣʠʣʩʷ 2020 ʛ. - ʬʘʟʘ ʦʪʤʝʯʝʥʘ ʥʘ 25-27 ʜʥʝʡ ʨʘʥʴʰʝ (ɸʨʢʘʜ ʩʪʘʢʘʥʯʘʪʳʡ, ɹʠʩʤʘʨʢ, ɹʝʣʳʡ ʥʘʣʠʚ, 

ɻʨʫʰʦʚʢʘ ʤʦʩʢʦʚʩʢʘʷ, ʄʘʣʠʥʦʚʢʘ, ʇʘʧʠʨʦʚʢʘ, ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʣʝʪʥʷʷ) ʯʝʤ ʚ ʠʟʫʯʘʝʤʳʝ ʛʦʜʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʯʝʥʴ 

ʨʘʥʥʝʡ ʚʝʩʥʦʡ, ʥʝ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʣʦʜʦʚ (ʤʦʣʦʯʥʘʷ ʟʨʝʣʦʩʪʴ) ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩ ʠʶʣʷ ʧʦ ʪʨʝʪʴʶ ʜʝʢʘʜʫ 

ʘʚʛʫʩʪʘ (ʪʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʟʨʝʚʘʥʠʝ ʧʣʦʜʦʚ 

ʉʦʨʪ ʍ°m ʉʘʤʘʷ ʨʘʥʥʷʷ ʉʘʤʘʷ ʧʦʟʜʥʷʷ 

ʃʝʪʥʠʝ ʩʦʨʪʘ 

ɸʨʢʘʜ ʩʪʘʢʘʥʯʘʪʳʡ 12,08 ° 4,8 05,08 25,08 

ɹʝʣʳʡ ʥʘʣʠʚ 17,08 ° 2,3 11,08 21,08 

ɻʨʫʰʦʚʢʘ ʤʦʩʢʦʚʩʢʘʷ 18,08 ° 4,4 10,08 25,08 

ɿʦʣʦʪʦʡ ʰʠʧ 14,08 ° 2,4 09,08 17,08 

ʅʦʙʠʣʠʩ 22,08 ° 2,3 15,08 29,08 

ʇʘʧʠʨʦʚʢʘ 20,08 ° 1,4 15,08 28,08 

ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʣʝʪʥʷʷ 15,08 ° 2,8 13,08 18,08 

ɿʠʤʥʠʝ ʩʦʨʪʘ 

ɸʥʪʦʥʦʚʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 25,08°3,8 15,08 30,08 

ɸʨʢʘʜ ʟʠʤʥʠʡ 21,08°3,0 17,08 26,08 

ɹʠʩʤʘʨʢ 22,08°5,0 13,08 29,08 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʩʠʙʠʨʷʢ 22,08°4,1 12,08 29,08 

ʄʘʣʠʥʦʚʢʘ 20,08°3,5 15,08 01,09 

ʇʝʧʠʥ ʰʘʬʨʘʥʥʳʡ 24,08°5,0 18,08 29,08 

ʊʠʪʦʚʢʘ 23,08°4,4 14,08 28,08 

 

ʈʘʥʴʰʝ ʚʩʝʭ ʧʣʦʜʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʫ ʩʦʨʪʦʚ ʣʝʪʥʝʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ: ɸʨʢʘʜ ʩʪʘʢʘʥʯʘʪʳʡ, ɿʦʣʦʪʦʡ ʰʠʧ, ʟʘʪʝʤ ʫ 

ʩʦʨʪʦʚ ɹʝʣʳʡ ʥʘʣʠʚ, ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʣʝʪʥʷʷ; ʧʦʟʞʝ ʚʩʝʭ - ʫ ʩʦʨʪʦʚ ʅʦʙʠʣʠʩ, ʇʘʧʠʨʦʚʢʘ. ʀʟ ʟʠʤʥʠʭ ʙʳʩʪʨʝʝ 

ʟʘʧʣʦʜʦʥʦʩʠʣʠ ʩʦʨʪʘ ɸʨʢʘʜ ʟʠʤʥʠʡ ʠ ʇʝʧʠʥ ʰʘʬʨʘʥʥʳʡ. ʇʦ ʚʩʪʫʧʣʝʥʠʶ ʚ ʧʦʨʫ ʧʣʦʜʦʥʦʰʝʥʠʷ ʣʝʪʥʠʝ ʩʦʨʪʘ 

ʨʘʟʜʝʣʠʣʠʩʴ ʥʘ ʪʨʠ ʩʪʘʜʠʠ: ʨʘʥʥʷʷ (ɸʨʢʘʜ ʩʪʘʢʘʥʯʘʪʳʡ, ɿʦʣʦʪʦʡ ʰʠʧ, ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʣʝʪʥʷʷ), ʩʨʝʜʥʷʷ (ɹʝʣʳʡ ʥʘʣʠʚ, 

ɻʨʫʰʦʚʢʘ ʤʦʩʢʦʚʩʢʘʷ), ʧʦʟʜʥʷʷ (ʅʦʙʠʣʠʩ, ʇʘʧʠʨʦʚʢʘ). ɿʠʤʥʠʝ ʩʦʨʪʘ ʧʦ ʩʨʦʢʘʤ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ ʠʜʫʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚ 

ʦʜʥʦʡ ʛʨʫʧʧʝ. 

ɸʥʘʣʠʟʠʨʫʷ ʢʦʥʝʮ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʘʥʥʝʝ ʥʘʯʘʣʦ ʣʠʩʪʦʧʘʜʘ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʅʦʙʠʣʠʩʘ, ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʣʝʪʥʝʡ (12-16 ʩʝʥʪʷʙʨʷ), ʧʦʟʜʥʝʝ - ɻʨʫʰʦʚʢʘ ʤʦʩʢʦʚʩʢʘʷ, ʇʘʧʠʨʦʚʢʘ (24-27 ʩʝʥʪʷʙʨʷ). ɺ 

2019 ʛ. ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʟʘʢʦʥʯʠʣʩʷ 5-20 ʩʝʥʪʷʙʨʷ, ʯʪʦ ʥʘ 5-20 ʜʥʝʡ ʨʘʥʴʰʝ, ʯʝʤ ʚ 2020 ʛʛ., ʥʘ 5-11 ʜʥʝʡ ʨʘʥʴʰʝ, ʯʝʤ 

ʚ 2021 ʛ. ʆʧʘʜʝʥʠʝ ʣʠʩʪʴʝʚ ʫ ʩʦʨʪʦʚ ʟʠʤʥʝʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʠʟʫʯʘʝʤʳʝ ʛʦʜʳ ʧʝʨʠʦʜʦʤ ʩ 1 ʧʦ 26 

ʩʝʥʪʷʙʨʷ - ɸʨʢʘʜ ʟʠʤʥʠʡ, ʄʘʣʠʥʦʚʢʘ; ʥʘ 11-37 ʜʥʝʡ ʧʦʟʜʥʝʝ (20 ʩʝʥʪʷʙʨʷ-7 ʦʢʪʷʙʨʷ) ʫ ʩʦʨʪʦʚ ɹʠʩʤʘʨʢ, ʂʨʘʩʥʦʷʨʩʢʠʡ 

ʩʠʙʠʨʷʢ, ʇʝʧʠʥ ʰʘʬʨʘʥʥʳʡ ʠ ʦʢʦʥʯʠʣʩʷ ʚ ʧʝʨʠʦʜ 10 ʩʝʥʪʷʙʨʷ - 20 ʦʢʪʷʙʨʷ. ɺ 2019 ʛ. ʩʘʤʳʡ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ 

ʧʦʞʝʣʪʝʥʠʷ ʣʠʩʪʴʝʚ ʠ ʠʭ ʦʧʘʜʝʥʠʷ (7 ʜʥʝʡ) ʥʘʙʣʶʜʘʣʩʷ ʫ ʩʦʨʪʘ ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʣʝʪʥʷʷ. ʆʢʦʥʯʘʥʠʝ ʣʠʩʪʦʧʘʜʘ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʨʦʢʠ 27 ʩʝʥʪʷʙʨʷ -30 ʦʢʪʷʙʨʷ ʚ ʠʟʫʯʘʝʤʳʝ ʛʦʜʳ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʧʦ ʥʘʩʪʫʧʣʝʥʠʶ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʩʦʨʪʦʚ (ʪʘʙʣʠʮʘ 3) ʚʠʜʠʤ ʨʘʟʥʠʮʫ ʚ ʩʨʦʢʘʭ 

ʧʨʦʭʦʞʜʝʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʧʦ ʛʦʜʘʤ. ʅʘʠʙʦʣʝʝ ʨʘʥʥʝʝ ʥʘʯʘʣʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʩʪʘ ʠ ʙʦʣʴʰʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʠʭʦʜʷʪʩʷ ʥʘ 2020 ʛ. ʇʦʢʘʟʘʪʝʣʠ ʦʩʪʘʣʴʥʳʭ ʣʝʪ ʨʘʟʣʠʯʘʶʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʝʯʝʥʠʷ ʨʦʩʪʦʚʳʭ ʵʪʘʧʦʚ ʫ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʩʣʦʚʠʡ ʮʠʢʣʘ ʚʝʛʝʪʘʮʠʠ ʠ ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʪʴ ʛʨʫʧʧʳ ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʣʠʯʘʶʪʩʷ ʩʪʦʡʢʦʩʪʴʶ ʢ ʤʦʨʦʟʥʦʤʫ ʧʝʨʠʦʜʫ ʠ ʧʦʟʜʥʠʤʠ ʩʨʦʢʘʤʠ ʨʘʩʧʫʩʢʘʥʠʷ ʣʠʩʪʦʚʳʭ, ʮʚʝʪʦʯʥʳʭ 

ʧʦʯʝʢ, ʥʘʯʘʣʦʤ ʮʚʝʪʝʥʠʷ ʠ ʨʘʥʥʠʤʠ ʩʨʦʢʘʤʠ ʦʢʦʥʯʘʥʠʷ ʚʝʛʝʪʘʮʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʚʨʝʞʜʝʥʠʷ ʨʦʩʪʦʚʳʭ ʦʨʛʘʥʦʚ ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʨʘʩʪʝʥʠʡ ʢ ʜʦʣʛʦʤʫ ʤʦʨʦʟʥʦʤʫ 

ʧʝʨʠʦʜʫ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʧʦ ʥʘʩʪʫʧʣʝʥʠʶ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʬʘʟʘʭ: ʨʘʩʧʫʩʢʘʥʠʝ ʧʦʯʝʢ, 

ʥʘʯʘʣʦ ʠ ʦʢʦʥʯʘʥʠʝ ʮʚʝʪʝʥʠʷ, ʣʠʩʪʦʧʘʜʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʈʘʟʣʠʯʠʷ ʚ 

ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ ʰʝʩʪʠ ʜʥʝʡ. 
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ʊʘʙʣʠʮʘ 3 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʭʦʞʜʝʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ  

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʟʳ 
ɻʨʫʧʧʳ 

ʩʦʨʪʦʚ 

ɻʦʜ ʥʘʙʣʶʜʝʥʠʷ 

2019 2020 2021 

ʈʘʩʧʫʩʢʘʥʠʝ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʯʝʢ 

ʣʝʪʥʠʝ 15,05-29,05 27,04-2,05 23,05-29,05 

ʟʠʤʥʠʝ 14,05-3,06 27,04-2,05 23,05-29,05 

ʈʘʩʧʫʩʢʘʥʠʝ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ 

ʣʝʪʥʠʝ 12,05-23,05 28,04-6,05 23,05-29,05 

ʟʠʤʥʠʝ 11,05-26,05 30,04-8,05 23,05-29,05 

ʅʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 
ʣʝʪʥʠʝ 27,05-13,06 6,05-15,05 1,06-6,06 
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ʅʘʯʘʣʦ ʣʠʩʪʦʧʘʜʘ 
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ʆʢʦʥʯʘʥʠʝ ʣʠʩʪʦʧʘʜʘ 
ʣʝʪʥʠʝ 27,09-28,10 30,09-30,10 20,09-10,10 

ʟʠʤʥʠʝ 28,09-27,10 30,09-30,10 30,09-20,10 
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ɸʥʥʦʪʘʮʠʷ 

ɼʫʙ ʤʦʥʛʦʣʴʩʢʠʡ ï ʩʘʤʳʡ ʤʦʨʦʟʦʩʪʦʡʢʠʡ ʜʫʙ ʚ ʤʠʨʝ. ɼʝʨʝʚʦ ʚʳʩʦʪʦʡ ʦʪ 10 ʜʦ 30 ʤ, ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʜʦ 1 ʤ ʩ 

ʰʘʨʦʚʠʜʥʦʡ ʢʨʦʥʦʡ. ʂʦʨʘ ʛʣʘʜʢʘʷ ʩʝʨʘʷ. ʇʦʙʝʛʠ ʛʦʣʳʝ. ʇʦʯʢʠ ʷʡʮʝʚʠʜʥʳʝ, ʦʩʪʨʳʝ. ʃʠʩʪʴʷ ʧʣʦʪʥʳʝ, ʢʦʞʠʩʪʳʝ, ʩ 

ʦʯʝʥʴ ʢʦʨʦʪʢʠʤʠ ʯʝʨʝʰʢʘʤʠ, ʩʦʙʨʘʥʳ ʧʫʯʢʘʤʠ ʥʘ ʢʦʥʮʘʭ ʚʝʪʚʝʡ, ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʝ, ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʜʣʠʥʦʡ 10-20 

ʩʤ, ʚʚʝʨʭʫ ʪʫʧʳʝ, ʢ ʦʩʥʦʚʘʥʠʶ ʩʫʞʝʥʳ, ʩ 7ï10 ʧʘʨʘʤʠ ʢʦʨʦʪʢʠʭ ʪʫʧʳʭ ʣʦʧʘʩʪʝʡ; ʟʨʝʣʳʝ ʣʠʩʪʴʷ ʛʦʣʳʝ, ʙʣʝʩʪʷʱʠʝ, 

ʩʚʝʨʭʫ ʪʝʤʥʦ-ʟʝʣʸʥʳʝ, ʩʥʠʟʫ ʩʚʝʪʣʝʝ. ʈʘʩʧʨʦʩʪʨʘʥʸʥ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʂʠʪʘʷ, ʚ ʂʦʨʝʝ, ʗʧʦʥʠʠ, ʚ ʈʦʩʩʠʠ ð ʚ 

ʇʨʠʤʦʨʩʢʦʤ ʠ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʷʭ, ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʥʘ ʉʘʭʘʣʠʥʝ. ɺ ʉʠʙʠʨʠ ʵʪʦʪ ʚʠʜ ʠʟʚʝʩʪʝʥ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʦʡ 

ʨʝʣʠʢʪʦʚʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʥʠʟʦʚʴʷʭ ʨ. ɹʫʜʶʤʢʘʥ ʠ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʨʷʜʦʤ ʜʦʣʠʥʝ ʨ. ɸʨʛʫʥʴ (ɿʘʙʘʡʢʘʣʴʝ). ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʝʥʜʨʘʨʠʠ ʉʠʙɻʋ ʠʤʝʥʠ ʄ.ʌ. ʈʝʰʝʪʥʝʚʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʝʣʝʥʦʡ ʟʦʥʝ ʛʦʨʦʜʘ ʂʨʘʩʥʦʷʨʩʢʘ. ɺ 

ʨʘʙʦʪʝ ʠʟʫʯʝʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʜʝʨʝʚʴʝʚ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ ʧʦ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ 

ʧʣʦʜʦʥʦʰʝʥʠʷ. ɼʫʙ ʤʦʥʛʦʣʴʩʢʠʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʜʝʥʜʨʘʨʠʠ ʉʠʙɻʋ ʚ ʧʷʪʠ ʤʘʪʦʯʥʳʭ ʦʪʜʝʣʝʥʠʷʭ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ - 5,6 ʜʦ 15,5 ʤ ʧʨʠ ʥʠʟʢʠʭ ʠ ʩʨʝʜʥʠʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʚʘʨʴʠʨʦʚʘʥʠʷ 7,4ï19,7 %. ɺʳʜʝʣʝʥʳ ʜʝʨʝʚʴʷ ʩ 

ʥʘʠʙʦʣʴʰʠʤʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʧʦ ʚʳʩʦʪʝ ï ʙʠʦʛʨʫʧʧʘ ɸ598; ʧʦ ʜʠʘʤʝʪʨʫ ʩʪʚʦʣʘ ï ɺ196.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʫʙ ʤʦʥʛʦʣʴʩʢʠʡ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʣʦʜʦʥʦʰʝʥʠʝ, ʜʝʥʜʨʘʨʠʡ. 
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Abstract 

Mongolian oak is the most frost-resistant oak in the world. The height of the tree is from 10 to 30 m, the diameter of the 

trunk is up to 1 m with a spherical crown. The bark is smooth gray. The shoots are bare. The buds are ovoid, sharp. The leaves 

are dense, leathery, with very short petioles, collected in bundles at the ends of branches, obovate, oblong, 10-20 cm long, 

blunt at the top, narrowed to the base with 7-10 pairs of short blunt blades; mature leaves are glabrous, shiny, dark green 

above, lighter below. It can commonly be found in the northeast of China, in Korea, Japan, in Russia - in the Primorsk and 

Khabarovsk Krai, in Amur Oblast and on Sakhalin. In Siberia, this species is known as a small relict population in the lower 

reaches of the Budyumkan River and the nearby Argun River valley (Transbaikalia). The research was carried out in the 

arboretum of Reshetnev Siberian State University of Science and Technology, which is located in the green zone of the city of 

Krasnoyarsk. The paper studies the variability of Mongolian oak trees by biometric indicators and conducts an analysis of 

fruiting. Mongolian oak grows in the arboretum of the university in five uterine compartments. The average height of the trees 

is 5.6 to 15.5 m with low and average coefficients of variation of 7.4-19.7%. The trees with the highest biometric indicators 

were identified: in height ï biogroup A598; in trunk diameter - B196.  

Keywords: Mongolian oak, biometric indicators, fruiting, arboretum. 

ɺʚʝʜʝʥʠʝ 

ɼʫʙ ʤʦʥʛʦʣʴʩʢʠʡ (Q. mongolica Fisch. Et Ledeb.) - ʜʦʣʛʦʚʝʯʥʦʝ, ʜʝʢʦʨʘʪʠʚʥʦʝ ʜʝʨʝʚʦ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ, ʚ ʉʝʚʝʨʥʦʤ ʂʠʪʘʝ, ʂʦʨʝʝ, ʗʧʦʥʠʠ. ɼʘʥʥʳʡ ʚʠʜ ʧʨʠʥʘʜʣʝʞʠʪ ʩʝʤʝʡʩʪʚʫ ɹʫʢʦʚʳʝ 

(Fagaceae). ʇʨʠʛʦʜʝʥ ʜʣʷ ʛʦʨʥʦ- ʠ ʦʚʨʘʛʦʫʢʨʝʧʠʪʝʣʴʥʳʭ ʧʦʩʘʜʦʢ, ʩʦʟʜʘʥʠʷ ʧʦʣʝʟʘʱʠʪʥʳʭ ʧʦʣʦʩ, ʦʙʣʝʩʝʥʠʷ ʧʫʩʪʳʨʝʡ 

ʠ ʥʝʚʦʟʦʙʥʦʚʠʚʰʠʭʩʷ ʣʝʩʦʩʝʢ, ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (ʘʣʣʝʠ, ʦʜʠʥʦʯʥʳʝ ʠ ʛʨʫʧʧʦʚʳʝ ʧʦʩʘʜʢʠ, ʧʘʨʢʦʚʳʝ 

ʨʦʱʠ ʠ ʢʫʨʪʠʥʳ) [1].  

ɼʝʨʝʚʦ ʚʳʩʦʪʦʡ ʜʦ 10-25 ʤ. ʈʘʩʪʝʪ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʛʦʨ, ʧʦʜʥʠʤʘʷʩʴ ʚʚʝʨʭ ʜʦ 700-1200 ʤ, ʥʘ ʩʢʘʣʘʭ ʠ ʧʦ 

ʜʦʣʠʥʘʤ ʨʝʢ. ʀʟʙʝʛʘʝʪ ʟʘʙʦʣʦʯʝʥʥʳʭ ʧʦʯʚ. ʆʙʨʘʟʫʝʪ ʯʠʩʪʳʝ ʠ ʩʤʝʰʘʥʥʳʝ ʣʝʩʘ ʩ ʙʝʨʝʟʦʡ ʜʘʫʨʩʢʦʡ ʠ ʧʦʚʠʩʣʦʡ, ʚʷʟʦʤ 

ʧʨʠʟʝʤʠʩʪʳʤ, ʷʧʦʥʩʢʠʤ, ʦʩʠʥʦʡ ʠ ʣʠʩʪʚʝʥʥʠʮʝʡ. ʉʚʝʪʦʣʶʙʠʚ, ʛʘʟʦʫʩʪʦʡʯʠʚ. ʈʘʩʪʝʪ ʤʝʜʣʝʥʥʦ. ɼʦʣʛʦʚʝʯʥʦʩʪʴ - 300-

350 ʣʝʪ. ʈʘʟʤʥʦʞʘʝʪʩʷ ʩʝʤʝʥʘʤʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʦʜʠʥʦʯʥʳʭ ʠ ʛʨʫʧʧʦʚʳʭ ʧʦʩʘʜʦʢ, ʚ ʤʘʩʩʠʚʳ. 

ɺʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʪʨʦʜʫʢʮʠʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʠʭ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʣʦʜʦʥʦʰʝʥʠʝ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʷʚʣʷʝʪʩʷ ʠʪʦʛʦʚʳʤ 

ʚʳʨʘʞʝʥʠʝʤ ʫʩʧʝʰʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ɿʥʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʘʨʴʠʨʦʚʘʥʠʷ ʩʝʤʝʥʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ï ʧʨʝʜʧʦʩʳʣʢʘ ʜʣʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʦʪʙʦʨʘ ʮʝʥʥʳʭ ʬʦʨʤ [2], [3]. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʮʚʝʪʝʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚ ʧʝʨʠʦʜ 

ʟʘʣʦʞʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ. ʅʘ ʟʘʢʣʘʜʢʫ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ ʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʀʟ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠ 

ʩʚʝʪʦʚʦʡ ʨʝʞʠʤʳ. ʅʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʦʩʦʙʝʥʥʦ ʚʝʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ, ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ ʧʦʚʨʝʞʜʘʶʪ 
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ʧʳʣʴʮʫ, ʩʥʠʞʘʶʪ ʝʝ ʢʘʯʝʩʪʚʦ ʠ ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʮʚʝʪʢʦʚ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʝʟʘʚʷʟʳʚʘʝʤʦʩʪʠ ʩʝʤʷʥ ʠʣʠ ʧʘʨʪʝʥʦʢʘʨʧʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʚ ʤʥʦʛʠʭ ʠʥʪʨʦʜʫʮʝʥʪʦʚ 

[4], [5], [6]. 

 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʜʝʨʝʚʴʝʚ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʟʝʣʝʥʦʡ ʟʦʥʝ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ (ʜʝʥʜʨʘʨʠʡ ʉʠʙɻʋ ʠʤ. ʄ.ʌ. ʈʝʰʝʪʥʝʚʘ). 

ʇʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1. ʉʝʣʝʢʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʜʝʨʝʚʴʝʚ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ. 

2. ɸʥʘʣʠʟ ʧʣʦʜʦʥʦʰʝʥʠʷ, ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʦʜʦʚ ʠ ʩʝʤʷʥ ʨʘʩʪʝʥʠʡ ʚ ʥʝʢʦʪʦʨʳʭ ʙʠʦʛʨʫʧʧʘʭ. 

 

ʄʝʪʦʜʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʝʥʜʨʘʨʠʠ ʉʠʙɻʋ ʠʤʝʥʠ ʄ.ʌ. ʈʝʰʝʪʥʝʚʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʝʣʝʥʦʡ ʟʦʥʝ 

ʛʦʨʦʜʘ ʂʨʘʩʥʦʷʨʩʢʘ. ɼʝʥʜʨʘʨʠʡ ʉʠʙɻʋ ʙʳʣ ʟʘʣʦʞʝʥ ʚ 1948 ʛʦʜʫ, ʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʛʦ 

ʣʝʩʭʦʟʘ ʠ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʙʦʣʝʝ 8 ʛʘ. ʈʘʙʦʪʳ ʧʦ ʠʥʪʨʦʜʫʢʮʠʠ ʚ ʜʝʥʜʨʘʨʠʠ ʧʨʦʚʦʜʠʣʠ ɺ. ʕ. ʐʤʠʜʪ, ʆ. ʇ. ʆʣʠʩʦʚʘ, 

ɽ. ʇ. ɺʝʨʭʦʚʮʝʚ, ʀ.ʖ ʂʦʨʦʧʘʯʠʥʩʢʠʡ, ʅ. ʇ. ʇʦʛʦʩʦʚʘ, ɸ. ɻ. ʃʫʟʛʘʥʦʚ, ʈ. ʅ. ʄʘʪʚʝʝʚʘ, ɺ. ʇ. ʗʢʠʤʦʚʘ, ʆ. ʌ. ɹʫʪʦʨʦʚʘ, 

ɸ.ɹ. ʈʦʤʘʥʦʚʘ ʠ ʜʨ. ʀʤʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʦʩʝʚʥʦʝ, ʰʢʦʣʴʥʦʝ, ʤʘʪʦʯʥʦʝ ʦʪʜʝʣʝʥʠʷ, ʢʦʣʣʝʢʮʠʠ ʠʚ, ʪʦʧʦʣʝʡ, ʢʝʜʨʦʚʳʭ 

ʩʦʩʝʥ, ʥʘʯʘʪʦ ʠʟʫʯʝʥʠʝ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʚ ʜʘʥʥʳʭ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʧʝʨʚʳʝ ʛʦʜʳ 

ʞʠʟʥʠ, ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʢ ʨʘʟʤʥʦʞʝʥʠʶ [7], [8].  

ɼʠʘʤʝʪʨ ʩʪʚʦʣʘ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ɼʠʘʤʝʪʨ ʢʨʦʥʳ ʠʟʤʝʨʷʣʠ ʚ ʜʚʫʭ 

ʚʟʘʠʤʦʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ (ʉʖ ʠ ɺɿ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ. ɼʣʷ ʦʮʝʥʢʠ 

ʩʪʝʧʝʥʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʢʘʣʫ ʉ.ɸ. ʄʘʤʘʝʚʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʫʨʦʚʝʥʴ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʟʥʘʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ (V %).  

 ɼʣʷ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʷʪʠʙʘʣʣʴʥʘʷ (ʪʨʝʭʙʘʣʣʴʥʘʷ ʜʣʷ ʢʫʩʪʘʨʥʠʢʦʚ) ʰʢʘʣʘ 

ɺ.ɻ. ʂʘʧʧʝʨʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ: 5 ʙʘʣʣʦʚ - ʦʯʝʥʴ ʭʦʨʦʰʠʡ ʫʨʦʞʘʡ (ʧʣʦʜʳ ʠ ʩʝʤʝʥʘ ʠʤʝʶʪʩʷ ʚ ʦʙʠʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʫ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ); 4 ʙʘʣʣʘ - ʭʦʨʦʰʠʡ ʫʨʦʞʘʡ (ʧʣʦʜʳ ʠ ʩʝʤʝʥʘ ʠʤʝʶʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʫ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ); 3 ʙʘʣʣʘ ï ʩʨʝʜʥʠʡ ʫʨʦʞʘʡ; 2 ʙʘʣʣʘ ï ʩʣʘʙʳʡ ʫʨʦʞʘʡ (ʧʣʦʜʳ ʠ ʩʝʤʝʥʘ ʠʤʝʶʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ); 1 ʙʘʣʣ - ʦʯʝʥʴ ʩʣʘʙʳʡ ʫʨʦʞʘʡ; 0 ʙʘʣʣʦʚ - ʫʨʦʞʘʷ ʥʝʪ [9], [10], [11]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʤʦʜʝʣʴʥʳʭ ʚʝʪʚʝʡ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʣʦʜʳ 

ʧʦʜʩʯʠʪʳʚʘʶʪ ʪʦʣʴʢʦ ʥʘ ʤʦʜʝʣʴʥʳʭ ʚʝʪʚʷʭ, ʩʨʝʜʥʠʭ ʜʣʷ ʜʘʥʥʦʛʦ ʜʝʨʝʚʘ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ 

ʧʣʦʜʦʥʦʩʷʱʠʭ ʚʝʪʚʝʡ ʥʘ ʜʝʨʝʚʝ. ʋʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʘʣʠ ʧʫʪʝʤ ʧʝʨʝʤʥʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʣʦʜʦʚ ʥʘ 

ʤʦʜʝʣʴʥʳʭ ʚʝʪʢʘʭ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʥʦʩʷʱʠʭ ʚʝʪʚʝʡ [12], [13].  

ɼʫʙ ʤʦʥʛʦʣʴʩʢʠʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʜʝʥʜʨʘʨʠʠ ʉʠʙɻʋ ʚ ʧʷʪʠ ʦʪʜʝʣʝʥʠʷʭ (ʤʘʪʦʯʥʳʭ - çɸè, çɺè, ʦʪʜʝʣʝʥʠʠ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʬʣʦʨʳ - çɼè, ʦʪʜʝʣʝʥʠʠ ʝʚʨʦʧʝʡʩʢʦʡ ʬʣʦʨʳ - çɽè, ʚ ʦʪʜʝʣʝʥʠʠ ɸʨʙʦʨʝʪʫʤ - çʉè).  

ɼʝʨʝʚʴʷ ʧʷʪʠ ʙʠʦʛʨʫʧʧ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ 35-55-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʶʪ ʚ ʫʩʣʦʚʠʷʭ ʜʝʥʜʨʘʨʠʷ ʩʨʝʜʥʶʶ ʚʳʩʦʪʫ 

ʦʪ 5,6 ʜʦ 15,5 ʤ ʧʨʠ ʥʠʟʢʠʭ ʠ ʩʨʝʜʥʠʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʚʘʨʴʠʨʦʚʘʥʠʷ 7,4ï19,7 %. ʅʘʠʙʦʣʴʰʫʶ ʚʳʩʦʪʫ (ʅ) ʠʤʝʶʪ 

ʨʘʩʪʝʥʠʷ ʛʨʫʧʧʳ ɸ598 55-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ: ʥʘ 21,3-63,9 % ʙʦʣʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ. ʇʦ ʜʠʘʤʝʪʨʫ ʩʪʚʦʣʘ (D) 

ʙʠʦʛʨʫʧʧʘ ɺ196 ʚ ʩʨʝʜʥʝʤ ʥʘ 4,7-57,1 % ʧʨʝʚʳʰʘʝʪ ʦʩʪʘʣʴʥʳʝ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʙʠʦʛʨʫʧʧʝ ɽ991 (35,4 %). ʅʘʠʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʴʠʨʦʚʘʥʠʷ ʜʠʘʤʝʪʨʘ ʢʨʦʥʳ (P) ʚʳʷʚʣʝʥ ʫ 

ʙʠʦʛʨʫʧʧʳ ɸ625 (25,3 %). ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʪʦʯʥʳʭ ʜʝʨʝʚʴʝʚ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʝʥʠʷʭ 

ʜʝʥʜʨʘʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʪʦʯʥʳʭ ʜʝʨʝʚʴʝʚ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ  

ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʝʥʠʷʭ ʜʝʥʜʨʘʨʠʷ ʉʠʙɻʋ 

ʅʦʤʝʨ ʦʙʨʘʟʮʘ (ʚʦʟʨʘʩʪ) ʇʦʢʘʟʘʪʝʣʴ min max ʍ °m V, % 

ɸ625 

(55) 

ʅ, ʤ 10,0 14,0 12,2 0,27 11,5 

D,ʩʤ 15,5 20,0 17,5 0,27 7,80 

P, ʤ 3,0 6,5 4,4 0,22 25,3 

ɸ598 

(55) 

ʅ, ʤ 13,0 17,0 15,5 0,15 8,7 

D,ʩʤ 14,0 25,0 20,2 0,33 14,5 

P, ʤ 3,5 6,5 4,5 0,06 12,7 

ɺ196 

(50) 

ʅ, ʤ 9,5 13,0 11,3 0,28 11,3 

D,ʩʤ 15,0 30,0 21,2 0,99 21,5 

P, ʤ 4,0 5,5 4,5 0,12 12,3 

ɼ8076 

(35) 

ʅ, ʤ 5,0 6,1 5,6 0,10 7,4 

D,ʩʤ 7,0 10,5 9,1 0,29 13,2 

P, ʤ 2,5 4,5 3,7 0,14 16,3 

ɽ991 

(40) 

ʅ, ʤ 6,1 10,0 7,6 0,61 19,7 

D,ʩʤ 10,0 23,0 15,0 2,15 35,4 

P, ʤ 4,0 5,2 4,5 0,21 11,2 

  
ɺ ʙʠʦʛʨʫʧʧʘʭ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ (ɺ196, ɸ598, ɸ625) ʚ 2020 ʛʦʜʫ ʥʘʙʣʶʜʘʣʩʷ ʩʨʝʜʥʠʡ ʙʘʣʣ ʫʨʦʞʘʡʥʦʩʪʠ, ʚ 2021 

ʛʦʜʫ ï ʦʯʝʥʴ ʩʣʘʙʳʡ ʫʨʦʞʘʡ. ʋ ʨʘʩʪʝʥʠʡ 50-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚ ʙʠʦʛʨʫʧʧʝ ɺ196 ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚ ʥʘ 1 ʧʦʛ.ʤ 

ʤʦʜʝʣʴʥʦʡ ʚʝʪʚʠ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 0 ʜʦ 8 ʰʪ. ʅʘʠʤʝʥʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ - ʚ 2021 ʛʦʜʫ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʧʦʟʜʥʝʚʝʩʝʥʥʠʤʠ ʟʘʤʦʨʦʟʢʘʤʠ (ʚ ʢʦʥʮʝ ʤʘʷ ʙʳʣʠ ʤʠʥʫʩʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ). ɺ ʙʠʦʛʨʫʧʧʝ ɸ598 ʫ ʜʝʨʝʚʴʝʚ ʚ ʚʦʟʨʘʩʪʝ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 3 (117) ǐ ʏʘʩʪʴ 2 ǐ ʄʘʨʪ 

 

53 
 

55 ʣʝʪ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚ ʧʦ ʛʦʜʘʤ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 40,9 ʜʦ 198 ʰʪ.; ʚ ʙʠʦʛʨʫʧʧʝ ɸ625 ʚ ʚʦʟʨʘʩʪʝ 55 ʣʝʪ ï ʦʪ 26 

ʜʦ 187 ʰʪ.; ʚ ʙʠʦʛʨʫʧʧʝ ɽ991 ʥʘʙʣʶʜʘʣʩʷ ʩʨʝʜʥʠʡ ʙʘʣʣ ʧʣʦʜʦʥʦʰʝʥʠʷ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʇʣʦʜʦʥʦʰʝʥʠʝ ʨʘʩʪʝʥʠʡ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ 

ʐʠʬʨ ɻʦʜ ʥʘʙʣʶʜʝʥʠʷ 
ʏʠʩʣʦ ʧʣʦʜʦʚ ʥʘ 1 ʧʦʛ.ʤ., 

ʰʪ. 

ʏʠʩʣʦ ʧʣʦʜʦʚ ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ, 

ʰʪ. ɹʘʣʣ 

min max cʨʝʜʥʝʝ 

ɺ196 
2020 

2021 

0-8 

0-3 

0 

0 

190 

30 

180,0 

28,0 

3 

1 

ɸ598 
2020 

2021 

0-10 

0-4 

0 

0 

210 

44 

198 

40,9 

3 

1 

ɸ625 
2020 

2021 

0-12 

0-4 

0 

0 

200 

28 

187,0 

26,0 

3 

1 

ɽ991 2020 0-12 0 216 199,2 3 

 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʝʤʷʥ (ʧʣʦʜʦʚ) ʷʚʣʷʶʪʩʷ ʠʭ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʘ. ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʧʣʦʜʦʚ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ ʫ ʨʘʩʪʝʥʠʡ ʚ ʙʠʦʛʨʫʧʧʝ ɺ196 ˉ 1 ʠ 3, ʦʪʩʝʣʝʢʪʠʨʦʚʘʥʥʳʭ ʧʦ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ɼʣʠʥʘ ʧʣʦʜʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,1 ʜʦ 2,3 ʩʤ. ʋʨʦʚʝʥʴ ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʫ ʦʙʦʠʭ ʜʝʨʝʚʴʝʚ ʩʨʝʜʥʠʡ, ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ ʩʦʩʪʘʚʣʷʶʪ 1,2 - 1,4 ʨʘʟʘ (ʪʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 ï ɼʣʠʥʘ ʠ ʤʘʩʩʘ ʧʣʦʜʦʚ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ, 2020 ʛʦʜ 

ɺʠʜ, ʰʠʬʨ 

ʙʠʦʛʨʫʧʧʳ 

ɺʦʟʨʘʩʪ, 

ʣʝʪ 
ˉ ʵʢʟʝʤʧʣʷʨʘ 

ɼʣʠʥʘ, ʩʤ ʄʘʩʩʘ 

1000 

ʰʪ., ʛ 
min max X °m V, % tʬ 

ɼʫʙ ʤʦʥʛʦʣʴʩʢʠʡ, 

ɺ196 
50 

3 1,1 1,7 1,4 0,04 15,7 
6,67 

2779,2 

1 1,6 2,3 1,8 0,04 12,3 2865,4 

 

ɸʥʘʣʠʟ ʰʠʨʠʥʳ ʧʣʦʜʦʚ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ (ʪʘʙʣʠʮʘ 4) ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʧʣʦʜʳ ʩʬʦʨʤʠʨʦʚʘʣ ʵʢʟʝʤʧʣʷʨ 

ˉ 1 (tʬ>2,05). 

 

ʊʘʙʣʠʮʘ 4 ï ʐʠʨʠʥʘ (ʜʠʘʤʝʪʨ) ʧʣʦʜʦʚ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ, 2020 ʛʦʜ 

ɺʠʜ, ʰʠʬʨ ʙʠʦʛʨʫʧʧʳ ʅʦʤʝʨ ʵʢʟʝʤʧʣʷʨʘ min max X °m V, % tʬ ʧʨʠ tʬ=2,05 

ɼʫʙ ʤʦʥʛʦʣʴʩʢʠʡ, 

ɺ196 

3 0,8 1,5 1,2 0,07 32,1 
2,50 

1 1,1 1,7 1,4 0,04 15,7 

 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʦ ʤʘʩʩʝ ʧʣʦʜʦʚ (37,0-39,8 %) ʥʘʙʣʶʜʘʣʩʷ ʚ 2021 ʛʦʜʫ ʫ ʜʝʨʝʚʴʝʚ ʦʙʝʠʭ ʙʠʦʛʨʫʧʧ 

(ʪʘʙʣʠʮʘ 5). ʇʦ ʨʘʟʤʝʨʘʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʵʪʦʤ ʛʦʜʫ ʥʝ ʚʳʷʚʣʝʥʦ. 

 

ʊʘʙʣʠʮʘ 5 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʣʦʜʦʚ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ, 2021 ʛʦʜ 

ʅʦʤʝʨ 

ʙʠʦʛʨʫʧʧʳ 
ɺʦʟʨʘʩʪ, ʣʝʪ ʇʦʢʘʟʘʪʝʣʴ min max ʍ °m V, % 

ɸ598 55 

ʜʣʠʥʘ, ʩʤ 1,2 1,8 1,5 0,06 17,0 

ʜʠʘʤʝʪʨ, ʩʤ 1,0 1,7 1,3 0,06 19,0 

ʤʘʩʩʘ, ʛ 1,0 3,0 1,7 0,16 37,0 

ɺ196 50 

ʜʣʠʥʘ, ʩʤ 1,0 1,9 1,6 0,06 16,0 

ʜʠʘʤʝʪʨ, ʩʤ 1,0 1,8 1,4 0,07 19,8 

ʤʘʩʩʘ, ʛ 1,0 3,0 1,9 0,19 39,8 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʚʳʩʦʪʳ ʩʨʝʜʠ ʜʝʨʝʚʴʝʚ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ ʚ 

ʜʝʥʜʨʘʨʠʠ ʉʠʙɻʋ ʠʤ. ʄ.ʌ. ʈʝʰʝʪʥʝʚʘ ʜʦʩʪʠʛʘʶʪ ʨʘʩʪʝʥʠʷ 55-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚ ʦʪʜʝʣʝʥʠʠ çɸè (ɸ598), ʪʦʛʜʘ ʢʘʢ ʧʦ 

ʜʠʘʤʝʪʨʫ ʩʪʚʦʣʘ ʥʘʠʙʦʣʴʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʪʣʠʯʘʶʪʩʷ ʨʘʩʪʝʥʠʷ 50-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚ ʦʪʜʝʣʝʥʠʠ çɺè (ɺ196). ʂʘʢ 

ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʚ 2020 ʛʦʜʫ ʫ ʚʩʝʭ ʨʘʩʪʝʥʠʡ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚ ʥʘ 

ʜʝʨʝʚʝ. ʕʪʠ ʜʘʥʥʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʜʘʣʴʥʝʡʰʠʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪʘʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʘʟʤʥʦʞʝʥʠʠ ʵʪʦʛʦ ʚʠʜʘ. 
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* ʂʦʨʨʝʩʧʦʥʜʠʨʫʶʱʠʡ ʘʚʪʦʨ (vpakyl[at]mail.ru) 

ɸʥʥʦʪʘʮʠʷ  
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʯʝʨʥʦʟʝʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʤ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʚ ʟʝʨʥʦʧʘʨʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʛʦʨʦʭ ʚ 

ʧʦʩʝʚʘʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʂʝʤʝʨʦʚʩʢʦʤ ʅʀʀʉʍ- 

ʬʠʣʠʘʣʝ ʉʌʅʎɸ ʈɸʅ. ɺ ʧʦʩʝʚʘʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʦ ʬʘʟʘʤ ʝʛʦ ʨʘʟʚʠʪʠʷ (ʢʫʱʝʥʠʝ, ʢʦʣʦʰʝʥʠʝ) ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʩʣʦʷʭ ʧʦʯʚʳ 0-20 ʠ 0-50 ʩʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ (ʦʪʚʘʣʴʥʘʷ ʛʣʫʙʦʢʘʷ) ʠʤʝʣʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʛʣʫʙʦʢʘʷ ʠ ʥʫʣʝʚʘʷ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʢʘʢ ʧʨʠ ʧʦʩʝʚʝ ʝʛʦ ʚ ʯʠʩʪʦʤ ʚʠʜʝ, ʪʘʢ ʠ ʧʨʠ 

ʩʦʚʤʝʩʪʥʳʭ ʧʦʩʝʚʘʭ ʩ ʢʣʝʚʝʨʦʤ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ 

ʦʪʤʝʯʝʥʦ ʚ ʙʠʥʘʨʥʳʭ ʧʦʩʝʚʘʭ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-50 ʩʤ ʧʨʠ ʥʫʣʝʚʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 74,97 ʤʤ (ʢʦʥʪʨʦʣʴ ï 62,4 

ʤʤ). ʋʩʪʘʥʦʚʣʝʥʘ ʪʝʩʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʠ ʝʸ ʥʘʣʠʯʠʝʤ ʚ 

ʩʣʦʝ ʧʦʯʚʳ 0-20 ʩʤ, r = 0,7379* ʠ ʩʣʦʝ 0-50 ʩʤ, r = 0,9377*. ɺ ʩʣʦʝ ʧʦʯʚʳ 0-100 ʩʤ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ 

ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴ ʚ ʧʦʩʝʚʘʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʥʘ 13,3% ʧʨʠ ʥʫʣʝʚʦʡ ʩʠʩʪʝʤʝ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʥʘ 14,5% ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ, ʥʘ 15,4%, ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʛʣʫʙʦʢʦʡ, ʚ 

ʙʠʥʘʨʥʳʭ ʧʦʩʝʚʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 11,3%, 6,1% ʠ 9,0%.  

ʆʧʨʝʜʝʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ (ɻʊʂ) ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʚʣʘʛʠ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʢʘʢ ʚ ʯʠʩʪʳʭ, ʪʘʢ ʠ ʚ ʙʠʥʘʨʥʳʭ ʧʦʩʝʚʘʭ ʧʨʠ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʣʦʷ ʧʦʯʚʳ, r = 0,8389- 0,9998*.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʨʦʚʦʡ ʷʯʤʝʥʴ, ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. 
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Abstract 
The article presents research data on the content of productive moisture in leached heavy loam chernozem by 

granulometric composition, in grain-steam crop rotation by the predecessor of peas in spring barley crops with various tillage 

systems. The research was carried out in the Kemerovo Research Institute of Agriculture, branch of the Siberian Federal 

Scientific Center for Agrobiotechnologies of the Russian Academy of Sciences. In spring barley crops, according to the phases 

of its development (tillering, ear formation), the combined deep and no-till systems had an advantage in terms of the content of 

productive moisture in the soil layers 0-20 and 0-50 cm in relation to the control crops (dump deep), both when sowing it in its 

pure form and when sowing it together with clover. The highest content of productive moisture in the tillering phase of spring 

barley was observed in binary crops in a soil layer of 0-50 cm with no-till system - 74.97 mm (control - 62.4 mm). The study 

establishes a close relationship between the content of productive moisture in the meter layer of soil and its presence in the soil 

layer 0-20 cm, r = 0.7379* and the layer 0-50 cm, r = 0.9377*. In the 0-100 cm soil layer, the content of productive moisture 

exceeded the control in pure spring barley crops in the tillering phase by 13.3% with the no-till system, by 14.5% with a 

combined minimum treatment, and by 15.4%, with a combined deep treatment, in binary crops ð by 11.3%, 6.1% and 9.0%, 

respectively.  

The study determines the correlation between the hydrothermal regime and the content of productive moisture in the 

tillering phase in both pure and binary crops with all tillage systems, depending on the soil layer, r = 0.8389- 0.9998*.  

Keywords: spring barley, productive moisture content, tillage system. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʙʝʟ ʩʦʙʣʶʜʝʥʠʷ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠʟ-ʟʘ ʫʩʠʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠʭ ʜʝʛʨʘʜʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʫʭʫʜʰʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʚʢʣʶʯʘʷ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʷʭ [1], [2], [3], [4]. 

ʕʨʦʟʠʷ, ʜʝʬʣʷʮʠʷ, ʜʝʛʫʤʠʬʠʢʘʮʠʷ, ʘʨʠʜʠʟʘʮʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ [5], [6], [7]. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚ ʩ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʦʡ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʠʟʘʮʠʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ [8]. 

ʋʯʝʥʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ï 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʠʝʤʦʚ ʠ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʢʦʪʦʨʦʝ ʠʜʝʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʪʦʨʦʥʫ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʂ ʪʘʢʠʤ ʧʨʠʝʤʘʤ ʦʪʥʦʩʷʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʤʝʣʢʠʝ 
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ʙʝʟʦʪʚʘʣʴʥʳʝ ʦʩʥʦʚʥʳʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠʣʠ ʧʦʣʥʳʡ ʦʪʢʘʟ ʦʪ ʠʭ ʧʨʦʚʝʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʚʤʝʱʝʥʠʝ ʠʣʠ ʫʧʨʦʱʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʧʨʠʝʤʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʝʜʧʦʩʝʚʥʫʶ ʧʦʜʛʦʪʦʚʢʫ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ ʤʝʥʝʝ ʪʨʫʜʦʝʤʢʠʤ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʚʷʟʘʥʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ 

ʨʦʩʪʦʤ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ [9], [10]. 

 ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʙʝʟ ʦʙʨʘʙʦʪʢʠ (No-till) ʩʧʦʩʦʙʩʪʚʫʝʪ, ʫʣʫʯʰʝʥʠʶ 

ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. No-till  ʧʨʠʤʝʥʷʶʪ ʟʘ ʨʫʙʝʞʦʤ ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ 125 ʤʣʥ. ʛʘ, ʵʪʦ ʪʘʢʠʝ ʩʪʨʘʥʳ ʢʘʢ ʉʐɸ, ɹʨʘʟʠʣʠʷ, 

ɸʨʛʝʥʪʠʥʘ, ɸʚʩʪʨʘʣʠʷ [11], [12], [13]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʂ. ʐ. ʂʘʟʝʝʚʘ, ɻ. ɺ. ʄʦʢʨʠʢʦʚʘ, ʖ. ɺ. ɸʢʠʤʝʥʢʦ, ʄ.ɸ. ʄʷʩʥʠʢʦʚʦʡ, ʉ.ʀ. ʂʦʣʝʩʥʠʢʦʚʘ, ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʧʨʠ ʤʫʣʴʯʠʨʫʶʱʝʤ ʩʣʦʝ ʠʟ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʩʪʝʨʥʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʧʨʠ ʪʝʭʥʦʣʦʛʠʠ No-till  ʧʣʦʪʥʦʩʪʴ 

ʧʦʯʚʳ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʫʣʫʯʰʘʝʪʩʷ ʝʸ ʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ [14]. 

ʆʪʤʝʯʝʥʦ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ ʖʞʥʦʛʦ ʋʨʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʩʪʘʚʣʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ 

ʩʦʣʦʤʝʥʥʦʡ ʤʫʣʴʯʠ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ [15]. 

ɺ. ʀ. ʊʫʨʫʩʦʚ, ʆ. ɸ. ɹʦʛʘʪʳʭ, ʅ. ɺ. ɼʨʦʥʦʚʘ, ɽ.ɸ. ɹʘʣʶʥʦʚʘ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚʣʘʛʦʡ ʟʘʚʠʩʠʪ 

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ, ʩʦʩʪʘʚʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʢʫʣʴʪʫʨ, 

ʯʝʨʝʜʦʚʘʥʠʷ ʠʭ ʚ ʩʝʚʦʦʙʦʨʦʪʝ, ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ [16]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʂʫʟʥʝʮʢʦʡ ʢʦʪʣʦʚʠʥʳ ʚ 4-ʭ-ʧʦʣʴʥʦʤ ʟʝʨʥʦʧʘʨʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ 

(ʧʘʨ-ʧʰʝʥʠʮʘ-ʛʦʨʦʭ-ʷʯʤʝʥʴ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʠ ʷʯʤʝʥʴ ʩ ʧʦʜʩʝʚʦʤ ʜʦʥʥʠʢʘ) ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʠʩʪʝʤʘʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: 

ʦʪʚʘʣʴʥʘʷ ʛʣʫʙʦʢʘʷ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʛʣʫʙʦʢʘʷ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ, ʥʫʣʝʚʘʷ. ʀʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʦʭʦʜʠʣʦ ʚ ʧʦʩʝʚʘʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʦ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʛʦʨʦʭ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ, ʩʨʝʜʥʝʤʦʱʥʳʡ, ʩʨʝʜʥʝʛʫʤʫʩʥʳʡ 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʷʨʦʚʦʡ ʷʯʤʝʥʴ ʩʦʨʪʘ ʅʠʢʠʪʘ. 

ʋʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ɺ 2019 ʛʦʜʫ ʦʪʤʝʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ɻʊʂ ʚ 

ʮʝʣʦʤ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʥʘ ʫʨʦʚʥʝ ʦʧʪʠʤʘʣʴʥʳʭ, 1,12-1,25 (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ɺʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ 

ɻʦʜ 
ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ (ɻʊʂ) 

ʄʘʡ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ 

2019 1,25 1,12 1,22 1,15 

2020 1,50 0,46 2,44 0,81 

2021 0,85 1,74 0,84 0,30 

 

ʇʝʨʝʫʚʣʘʞʥʝʥʠʝʤ ʦʪʤʝʯʝʥ ʤʘʡ 2020 ʛ., ɻʊʂ = 1,50, ʧʝʨʠʦʜ ʢʫʱʝʥʠʝ-ʢʦʣʦʰʝʥʠʝ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʣʘʛʠ, ɻʊʂ= 0,46, ʧʝʨʠʦʜ ʥʘʣʠʚʘ ʟʝʨʥʘ ʧʨʦʭʦʜʠʣ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ, 

ɻʊʂ = 2,44. ɺ 2021 ʛ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʤʘʝ 2021 ʛ. ʥʘ 2,60ʉ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʩʪʘʚʠʣ 0,85, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʚʳʰʝ ʥʦʨʤʳ ʥʘ 

121%, ɻʊʂ = 1,74, ʚ ʧʝʨʠʦʜ ʥʘʣʠʚʘ ʟʝʨʥʘ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʦ 79,8% ʦʪ ʚʝʣʠʯʠʥʳ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ɻʊʂ = 0,84.  

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʘʩʴ ʪʝʨʤʦʩʪʘʪʥʦ-ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ [17]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʛʦ, 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʦʚ [18], ʚ ʦʙʨʘʙʦʪʢʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʆ.ɼ. ʉʦʨʦʢʠʥʘ [19].   

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺʳʩʦʢʫʶ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʩʣʦʝ 

ʧʦʯʚʝ 0-20 ʩʤ [20]. 

ʇʦ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʦ ʬʘʢʪʦʨʫ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-20 ʩʤ ʚ ʧʦʩʝʚʘʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʦ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʛʦʨʦʭ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʧʨʠ ʦʚʘʣʴʥʦʡ ʛʣʫʙʦʢʦʡ (ʢʦʥʪʨʦʣʴ) ï 29,3 ʤʤ, 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʛʣʫʙʦʢʦʡ ï 31,9 ʤʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ï 31,3 ʤʤ, ʥʫʣʝʚʦʡ 32,7 ʤʤ (ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2 ï ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʩʝʚʘʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʣʦʷʭ ʧʦʯʚʳ, 2019-2021 ʛʛ. 

ʉʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ, ʬʘʢʪʦʨ ɸ 

ʉʣʦʡ ʧʦʯʚʳ, 

ʩʤ 

ɼʦ ʧʦʩʝʚʘ, 

ʤʤ 

ʌʘʟʳ ʨʘʟʚʠʪʠʷ, ʬʘʢʪʦʨ ɺ 

ʢʫʱʝʥʠʝ, ʤʤ ʢʦʣʦʰʝʥʠʝ, ʤʤ 
ʧʦʣʥʘʷ 

ʩʧʝʣʦʩʪʴ, ʤʤ 

ʗʯʤʝʥʴ ʙʝʟ ʧʦʜʩʝʚʘ ʢʣʝʚʝʨʘ, ʬʘʢʪʦʨ ʉ 

ʆʪʚʘʣʴʥʘʷ ʛʣʫʙʦʢʘʷ 

(ʢʦʥʪʨʦʣʴ) 

0-20 29,17 25,10 35,27 25,27 

0-50 66,77 58,80 72,13 55,53 

0-100 142,5 126,3 136,2 125,1 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

ʛʣʫʙʦʢʘʷ 

0-20 31,0 37,20 35,97 24,03 

0-50 71,27 70,97 72,50 53,90 

0-100 147,0 145,80 146,6 125,1 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

ʤʠʥʠʤʘʣʴʥʘʷ 

0-20 32,93 29,93 35,33 25,60 

0-50 73,37 65,43 74,30 56,77 

0-100 152,7 144,6 151,5 129,0 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 2 ï ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʩʝʚʘʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ  

ʚ ʨʘʟʣʠʯʥʳʭ ʩʣʦʷʭ ʧʦʯʚʳ, 2019-2021 ʛʛ. 

ʉʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ, ʬʘʢʪʦʨ ɸ 

ʉʣʦʡ ʧʦʯʚʳ, 

ʩʤ 

ɼʦ ʧʦʩʝʚʘ, 

ʤʤ 

ʌʘʟʳ ʨʘʟʚʠʪʠʷ, ʬʘʢʪʦʨ ɺ 

ʢʫʱʝʥʠʝ, ʤʤ ʢʦʣʦʰʝʥʠʝ, ʤʤ 
ʧʦʣʥʘʷ 

ʩʧʝʣʦʩʪʴ, ʤʤ 

ʗʯʤʝʥʴ ʙʝʟ ʧʦʜʩʝʚʘ ʢʣʝʚʝʨʘ, ʬʘʢʪʦʨ ʉ 

ʅʫʣʝʚʘʷ 

0-20 31,3 31,73 35,87 28,40 

0-50 74,07 67,67 74,13 58,37 

0-100 151,1 143,10 147,4 136,3 

ʗʯʤʝʥʴ ʩ ʧʦʜʩʝʚʦʤ ʢʣʝʚʝʨʘ 

ʆʪʚʘʣʴʥʘʷ ʛʣʫʙʦʢʘʷ 

(ʢʦʥʪʨʦʣʴ) 

0-20 31,13 28,13 36,67 23,6 

0-50 68,37 62,40 76,30 50,87 

0-100 144,9 135,3 144,9 119,4 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

ʛʣʫʙʦʢʘʷ 

0-20 32,67 31,37 36,47 26,90 

0-50 71,37 70,07 72,93 55,90 

0-100 152,8 147,5 145,2 131,1 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

ʤʠʥʠʤʘʣʴʥʘʷ 

0-20 33,77 29,53 36,33 26,97 

0-50 74,73 68,40 77,93 62,20 

0-100 158,3 143,5 152,6 131,2 

ʅʫʣʝʚʘʷ 

0-20 34,53 31,63 37,63 30,73 

0-50 77,2 74,97 79,93 66,40 

0-100 162,3 150,6 157,7 147,7 

ʇʨʠʤʝʯʘʥʠʝ: ʩʨʝʜʥʝʝ ʧʦ ʬʘʢʪʦʨʘʤ, ʩʣʦʡ ʧʦʯʚʳ 0-20 ʩʤ: ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: ʦʪʚʘʣʴʥʘʷ ʛʣʫʙʦʢʘʷ ï 29,3 , 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʛʣʫʙʦʢʘʷ ï 31,9, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ï 31,3, ʥʫʣʝʚʘʷ ï 32,7; ʚʠʜ ʧʦʩʝʚʘ: ʚ ʯʠʩʪʦʤ ʚʠʜʝ 

30,9, ʙʠʥʘʨʥʳʡ ʧʦʩʝʚ ï 31,8; ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ: ʜʦ ʧʦʩʝʚʘ ï 32,1, ʬʘʟʘ ʢʫʱʝʥʠʷ ï 30,6, ʬʘʟʘ ʢʦʣʦʰʝʥʠʷ - 36,2, ʧʦʣʥʘʷ 

ʩʧʝʣʦʩʪʴ ï 26,4. ʅʉʈ05 ʧʦ ʬʘʢʪʦʨʘʤ: ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 1,85, ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ï 1,85, ʚʠʜ ʧʦʩʝʚʘ ï 1,31. 

ʉʨʝʜʥʝʝ ʧʦ ʬʘʢʪʦʨʘʤ, ʩʣʦʡ ʧʦʯʚʳ 0-50 ʩʤ: ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: ʦʪʚʘʣʴʥʘʷ ʛʣʫʙʦʢʘʷ ï 63,9 , ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

ʛʣʫʙʦʢʘʷ ï 67,4, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ï 69,1, ʥʫʣʝʚʘʷ ï 71,6; ʚʠʜ ʧʦʩʝʚʘ: ʚ ʯʠʩʪʦʤ ʚʠʜʝ 66,6, ʙʠʥʘʨʥʳʡ ʧʦʩʝʚ 

ï 69,4; ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ: ʜʦ ʧʦʩʝʚʘ ï 72,1, ʬʘʟʘ ʢʫʱʝʥʠʷ ï 67,3, ʬʘʟʘ ʢʦʣʦʰʝʥʠʷ - 75,0, ʧʦʣʥʘʷ ʩʧʝʣʦʩʪʴ ï 57,5. ʅʉʈ05 

ʧʦ ʬʘʢʪʦʨʘʤ: ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 2,18, ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ï 2,18, ʚʠʜ ʧʦʩʝʚʘ ï 1,54. 

ʉʨʝʜʥʝʝ ʧʦ ʬʘʢʪʦʨʘʤ, ʩʣʦʡ ʧʦʯʚʳ 0-100 ʩʤ: ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: ʦʪʚʘʣʴʥʘʷ ʛʣʫʙʦʢʘʷ ï 134,3, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

ʛʣʫʙʦʢʘʷ ï 142,6, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ï 145,4, ʥʫʣʝʚʘʷ ï149,5; ʚʠʜ ʧʦʩʝʚʘ: ʚ ʯʠʩʪʦʤ ʚʠʜʝ 140,6, ʙʠʥʘʨʥʳʡ 

ʧʦʩʝʚ ï 145,3; ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ: ʜʦ ʧʦʩʝʚʘ ï 151,4,0, ʬʘʟʘ ʢʫʱʝʥʠʷ ï 142,1, ʬʘʟʘ ʢʦʣʦʰʝʥʠʷ - 147,8, ʧʦʣʥʘʷ ʩʧʝʣʦʩʪʴ ï 

130,6. ʅʉʈ05 ʧʦ ʬʘʢʪʦʨʘʤ: ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 3,75, ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ï 3,75, ʚʠʜ ʧʦʩʝʚʘ ï 2,65 

 

ɺ ʧʦʩʝʚʘʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʚ ʩʣʦʝ ʧʦʯʚʝ 0-20 ʩʤ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʝʤ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʛʣʫʙʦʢʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʥʘ 12,1 ʤʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʥʘ 4,83 ʤʤ, ʥʫʣʝʚʦʡ ʥʘ 6,63 ʤʤ. ɺ ʙʠʥʘʨʥʳʭ ʧʦʩʝʚʘʭ (ʩ ʧʦʜʩʝʚʦʤ ʢʣʝʚʝʨʘ) 

ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ, ʧʨʠ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʥʘ 1,4-3,5 ʤʤ, ʥʦ ʜʘʥʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ (ʅʉʈ05 = 3,75).  

ʈʘʩʪʝʥʠʷ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠʩʧʦʣʴʟʫʶʪ ʚʣʘʛʫ ʪʘʢʞʝ ʠʟ ʥʠʞʝ ʣʝʞʘʱʠʭ ʩʣʦʸʚ ʧʦʯʚʳ. ɺ ʩʣʦʝ ʧʦʯʚʳ 0-50 ʩʤ ʚ ʬʘʟʫ 

ʢʫʱʝʥʠʷ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʨʠ ʧʦʩʝʚʝ ʚ ʯʠʩʪʦʤ ʚʠʜʝ, ʚʳʷʚʣʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʛʣʫʙʦʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ 12,2 ʤʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʥʘ 6,6 

ʤʤ, ʥʫʣʝʚʦʡ ʥʘ 8,9 ʤʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʪʚʘʣʴʥʦʡ ʛʣʫʙʦʢʦʡ (ʢʦʥʪʨʦʣʴ). ɺ ʙʠʥʘʨʥʳʭ ʧʦʩʝʚʘʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʬʘʟʫ 

ʢʫʱʝʥʠʷ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-50 ʩʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʧʨʠ ʥʫʣʝʚʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ï 74,97 ʤʤ, ʢʦʥʪʨʦʣʴ ï 62,4 ʤʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʛʣʫʙʦʢʦʡ ï 70,07 ʤʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ 68,4 ʤʤ.  

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʠʤʝʣʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʝʸ ʥʘʣʠʯʠʷ ʚ ʩʣʦʝ 

ʧʦʯʚʳ 0-20 ʩʤ, r = 0,7379* ʠ ʩʣʦʝ 0-50 ʩʤ, r = 0,9377* (* ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʚʳʰʝ ʧʦʨʦʛʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ). ɺ ʩʣʦʝ ʧʦʯʚʳ 0-

100 ʩʤ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴ ʚ ʧʦʩʝʚʘʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ 

ʥʘ 13,3% ʧʨʠ ʥʫʣʝʚʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʥʘ 14,5% ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ, ʥʘ 15,4%, ʧʨʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʛʣʫʙʦʢʦʡ, ʚ ʙʠʥʘʨʥʳʭ ʧʦʩʝʚʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 11,3%, 6,1% ʠ 9,0%.  

ɺ ʬʘʟʫ ʢʦʣʦʰʝʥʠʷ ʧʦ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ (2019-2021 ʛʛ.) ʚ ʩʣʦʝ ʧʦʯʚʳ 0-100 ʩʤ ʚ ʧʦʩʝʚʘʭ 

ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʛʣʫʙʦʢʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

(ʢʦʥʪʨʦʣʴ) ʩʦʩʪʘʚʠʣʦ 136,2 ʤʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʛʣʫʙʦʢʦʡ ï 146,6 ʤʤ (+ 10,4 ʤʤ), ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ï 

151,5 ʤʤ (+15,3 ʤʤ), ʥʫʣʝʚʦʡ ï 147,4 (+11,2 ʤʤ ʢ ʢʦʥʪʨʦʣʶ). ɺ ʩʣʦʷʭ ʧʦʯʚʳ 0-20 ʩʤ ʠ 0-50 ʩʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʜʘʥʥʫʶ ʬʘʟʫ ʨʘʟʚʠʪʠʷ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ, ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ.  

ʆʧʨʝʜʝʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ (ɻʊʂ) ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʚʣʘʛʠ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʢʘʢ ʚ ʯʠʩʪʳʭ, ʪʘʢ ʠ ʚ ʙʠʥʘʨʥʳʭ ʧʦʩʝʚʘʭ ʧʨʠ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: ʦʪʚʘʣʴʥʘʷ ʛʣʫʙʦʢʘʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʷ ʧʦʯʚʳ, r = 0,8389-0,8909, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʛʣʫʙʦʢʘʷ, r = 0,9960-0,9998*, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

ʤʠʥʠʤʘʣʴʥʘʷ, r = 0,9160-0,9683, ʥʫʣʝʚʘʷ, r = 0,9687-0,9994*.  

ʋʩʪʘʥʦʚʣʝʥʘ ʜʦʣʷ ʚʣʠʷʥʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʩʣʦʝ 0-20 ʩʤ ï 8,1%, 0-

50 ʩʤ ï 12,3%, 0-100 ʩʤ ï 26,4%.  

 

 

 


































































































































































































































