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ɾʫʨʥʘʣ çɺʝʩʪʥʠʢ ʂʫʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʘʢʘʜʝʤʠʠè, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʦʪ 28 

ʜʝʢʘʙʨʷ 2018 ʛ. ˉ 90-ʨ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ɺʳʩʰʝʡ ʘʪʪʝʩʪʘʮʠ-

ʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʨʠ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ (ʜʘʣʝʝ ï ɺɸʂ), ʩ ʫʯʝʪʦʤ ʟʘ-

ʢʣʶʯʝʥʠʡ ʧʨʦʬʠʣʴʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʩʦʚʝʪʦʚ ɺɸʂ, ʚʭʦʜʠʪ ʚ ʩʧʠʩʦʢ ʠʟʜʘ-

ʥʠʡ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʇʝʨʝʯʝʥʴ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘ-

ʫʯʥʳʭ ʠʟʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 

ʥʘʫʢ, ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʥʘʫʢ, ʧʦ ʥʘʫʯʥʳʤ ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʷʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʤ ʦʪʨʘʩʣʷʤ ʥʘʫʢʠ: 
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ʥʠʡ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ); 
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ʦʥʢʦʣʦʛʠʷ ʠ ʤʦʨʬʦʣʦʛʠʷ ʞʠʚʦʪʥʳʭ (ʚʝʪʝʨʠʥʘʨʥʳʝ ʥʘʫʢʠ); 

06.02.02 - ɺʝʪʝʨʠʥʘʨʥʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʷ, ʚʠʨʫʩʦʣʦʛʠʷ, ʵʧʠʟʦʦʪʦʣʦ-

ʛʠʷ, ʤʠʢʦʣʦʛʠʷ ʩ ʤʠʢʦʪʦʢʩʠʢʦʣʦʛʠʝʡ ʠ ʠʤʤʫʥʦʣʦʛʠʷ (ʚʝʪʝʨʠʥʘʨʥʳʝ 

ʥʘʫʢʠ); 

06.02.04 - ɺʝʪʝʨʠʥʘʨʥʘʷ ʭʠʨʫʨʛʠʷ (ʚʝʪʝʨʠʥʘʨʥʳʝ ʥʘʫʢʠ); 

06.02.07 - ʈʘʟʚʝʜʝʥʠʝ, ʩʝʣʝʢʮʠʷ ʠ ʛʝʥʝʪʠʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ); 

06.02.08 - ʂʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʦʨʤʣʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʷ ʢʦʨʤʦʚ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ); 

06.02.10 - ʏʘʩʪʥʘʷ ʟʦʦʪʝʭʥʠʷ, ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ) 
 

ʕʢʦʥʦʤʠʢʘ  
08.00.05 - ʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ (ʧʦ ʦʪʨʘʩ-

ʣʷʤ ʠ ʩʬʝʨʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ) (ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ)* 
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ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ 
ʉʦʣʦʰʝʥʢʦ ɺ.ʄ., ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬ., ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʠʟʜʘʪʝʣʴʩʪʚʘ ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ (ʛ. ʂʫʨʩʢ) 
 

ʏʣʝʥʳ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ 
ɸʣʪʫʭʦʚ ɸ.ʀ., ʘʢʘʜ. ʈɸʅ, ʜ.ʵʢʦʥ.ʥ., ʧʨʦʬ., ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʘʨʥʦʡ 
ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ï ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 
ʵʢʦʥʦʤʠʢʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè (ʛ. ʄʦʩʢʚʘ)            
ɻʣʝʙʦʚʘ ʀ.ɺ., ʜ.ʩ.-ʭ.ʥ., ʜʦʮ., ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʦʙʱʝʡ ʟʦʦʪʝʭʥʠʠ ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ (ʛ. ʂʫʨʩʢ) 
ɼʦʣʛʦʧʦʣʦʚʘ ʅ.ɺ., ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʦʙʱʝʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ɺ.ɼ. ʄʫʭʠ  
ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ (ʛ. ʂʫʨʩʢ) 
ɼʫʙʦʚʠʢ ɼ.ɺ., ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬ. ʈɸʅ, ʌɻɹʅʋ çʂʫʨʩʢʠʡ ʌɸʅʎè (ʛ. ʂʫʨʩʢ) 
ɽʚʛʣʝʚʩʢʠʡ ɸʣ.ɸ., ʜ.ʚʝʪ.ʥ., ʧʨʦʬ., ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ çɺʝʪʝʨʠʥʘʨʥʘʷ ʤʝʜʠʮʠʥʘè ʌɻɹʅʋ çʂʫʨʩʢʠʡ 
ʌɸʅʎè (ʛ. ʂʫʨʩʢ) 
ɽʥʛʘʰʝʚ ʉ.ɺ., ʘʢʘʜ. ʈɸʅ, ʜ.ʚʝʪ.ʥ., ʧʨʦʬ., ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʘʷ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝ-
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ɸɻʈʆʅʆʄʀʗ 

ʆʙʱʝʝ ʟʝʤʣʝʜʝʣʠʝ, ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ  
ɼʦʣʛʦʧʦʣʦʚʘ ʅ.ɺ., ʄʘʣʳʰʝʚʘ ɽ.ɺ., ʅʘʛʦʨʥʳʭ ɸ.ɺ., ɺʦʨʦʥʠʥʘ ɸ.ɸ., ʂʦʚʳʥʝʚ ɹ.ʄ. ʆʩʥʦʚʘ ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤ-
ʣʝʜʝʣʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ 6 
ʄʘʣʳʰʢʠʥ ʅ.ɻ. ʆʮʝʥʢʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʡ ʨʫʜʝʨʘʣʴʥʳʭ ʠ ʩʝʛʝʪʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ɸʨʦʤʘʰʝʚʩʢʦ-
ʛʦ ʨʘʡʦʥʘ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 12 
ɼʦʣʛʦʧʦʣʦʚʘ ʅ.ɺ., ʄʘʣʳʰʝʚʘ ɽ.ɺ., ʅʘʛʦʨʥʳʭ ɸ.ɺ., ɺʦʨʦʥʠʥʘ ɸ.ɸ.,ʂʦʚʳʥʝʚ ɹ.ʄ. ʆʙ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪ-
ʚʘʭ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ 18 

ɿʘʱʠʪʘ ʨʘʩʪʝʥʠʡ  
ʂʫʣʠʢʦʚʘ ʄ.ɸ., ʉʪʫʧʘʢʦʚ ɸ.ɻ., ɾʝʣʪʫʭʠʥʘ ɺ.ʀ., ʇʘʥʠʥ ʉ.ʀ. ɺʣʠʷʥʠʝ ʘʣʣʝʣʦʧʘʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʢʩʪʨʘʢʪʘ  
Matricaria chamomilla L. ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʨʦʩʪʢʦʚ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ 26 

ɺɽʊɽʈʀʅɸʈʀʗ ʀ ɿʆʆʊɽʍʅʀʗ  

ɼʠʘʛʥʦʩʪʠʢʘ ʙʦʣʝʟʥʝʡ ʠ ʪʝʨʘʧʠʷ ʞʠʚʦʪʥʳʭ, ʧʘʪʦʣʦʛʠʷ, ʦʥʢʦʣʦʛʠʷ  
ʠ ʤʦʨʬʦʣʦʛʠʷ ʞʠʚʦʪʥʳʭ  

ʉʢʦʩʳʨʩʢʠʭ ʃ.ʅ., ʉʪʝʧʘʥʦʚʘ ɽ.ɼ. ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ ʧʨʠ ʠʥʦʨʦʜʥʭ ʪʝʣʘʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 
ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ  32 
ɽʨʝʤʝʥʢʦ ɺ.ʀ., ɻʦʨʦʞʘʥʢʠʥʘ ɻ.ɸ., ʉʢʦʙʝʣʝʚ ɺ.ʉ. ɼʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʘʤʠʥʘʟ, ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ  
ʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ  ʫ ʪʸʣʦʯʝʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ  ʨʘʟʥʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ 37 
ʉʝʠʥ ʆ.ɹ., ʂʦʣʦʤʠʡʮʝʚ ʉ.ʄ., ʐʚʝʮ ɻ.ʀ., ʐʠʢʠʥʘ ɸ.ʆ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʢʩʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʣʝʯʝʥʠʠ ʢʦʨʦʚ 
ʩ ʚʳʧʘʜʝʥʠʝʤ ʚʣʘʛʘʣʠʱʘ 43 

ɺʝʪʝʨʠʥʘʨʥʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʷ, ʚʠʨʫʩʦʣʦʛʠʷ, ʵʧʠʟʦʦʪʦʣʦʛʠʷ, ʤʠʢʦʣʦʛʠʷ  
ʩ ʤʠʢʦʪʦʢʩʠʢʦʣʦʛʠʝʡ ʠ ʠʤʤʫʥʦʣʦʛʠʷ  

ʇʘʶʭʠʥʘ ʄ.ɸ., ʄʦʩʦʣʦʚ ɸ.ɺ., ʐʫʢʣʠʥ ʉ.ʀ., ʐʝʭʦʚʮʦʚʘ ɸ.ɸ. ʄʦʥʠʪʦʨʠʥʛ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 48 

ʈʘʟʚʝʜʝʥʠʝ, ʩʝʣʝʢʮʠʷ ʠ ʛʝʥʝʪʠʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ  
ɽʬʠʤʦʚʘ ʅ.ʀ., ɸʥʪʦʥʝʥʢʦ ʊ.ʀ., ʐʫʤʘʝʥʢʦ ʉ.ʅ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʥʝʢʦʪʦʨʳʝ ʩʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ  
ʧʘʨʘʤʝʪʨʳ ʩʪʘʜʘ ʦʚʝʮ ʧʦʨʦʜʳ ʨʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ ʉʇʂ ʢʦʣʭʦʟʘ-ʧʣʝʤʟʘʚʦʜʘ ʠʤ. ʃʝʥʠʥʘ 54 
ʄʘʢʩʠʤʦʚ ɸ.ɻ., ʄʘʢʩʠʤʦʚ ʅ.ɸ. ʈʝʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʚʠʥʦʤʘʪʦʢ ʣʘʥʜʨʘʩ ʭ ʡʦʨʢʰʠʨ ʚ ʩʚʷʟʠ ʩ ʠʭ ʛʝʥʦʪʠ-
ʧʘʤʠ ʧʦ ʛʝʥʘʤ ESR, PRLR, FSHb 63 

ʂʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʦʨʤʣʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʷ ʢʦʨʤʦʚ  
ʇʝʪʨʦʚʘ ʉ.ʅ., ʊʨʫʙʥʠʢʦʚ ɼ.ɺ.,  ʊʨʫʙʥʠʢʦʚʘ ɽ.ɺ., ɹʝʣʦʫʩ ɸ.ʉ., ɺʦʨʦʙʴʝʚ ɸ.ʉ., ɼʘʥʠʣʦʚʘ ʄ.ɸ., ɻʦʨʦʙʝʮ ɸ.ʖ. 
ʀʟʫʯʝʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʰʪʘʤʤʘ Yarrowia lipolytica ʧʨʦʜʫʮʝʥʪʘ 
ʤʠʢʨʦʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ɓ-1,4-ʤʘʥʥʘʥʘʟʳ ʠʟ Bacillus circulans  71 
ʉʠʜʦʨʝʥʢʦ ʉ.ɺ., ʈʳʞʢʦʚʘ ɻ.ʌ., ʗʨʦʚʘʥ ʅ.ʀ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʚ ʨʘʮʠʦʥ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʨʦʙʠʦ-
ʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ 
ʧʪʠʮʳ 77 
ʇʝʪʨʦʚʘ ʉ.ʅ., ʊʨʫʙʥʠʢʦʚ ɼ.ɺ.,  ʊʨʫʙʥʠʢʦʚʘ ɽ.ɺ., ɹʝʣʦʫʩ ɸ.ʉ., ɺʦʨʦʙʴʝʚ ɸ.ʉ., ɼʘʥʠʣʦʚʘ ʄ.ɸ. ʀʟʫʯʝʥʠʝ 
ʩʫʙʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʰʪʘʤʤʘ Yarrowia lipolytica ʧʨʦʜʫʮʝʥʪʘ 
ʤʠʢʨʦʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ɓ-1,4-ʤʘʥʥʘʥʘʟʳ ʠʟ Bacillus circulans 86 

ʕʂʆʅʆʄʀʂɸ ʀ ʋʇʈɸɺʃɽʅʀɽ ʅɸʈʆɼʅʓʄ ʍʆɿʗʁʉʊɺʆʄ  
ɸʣʪʫʭʦʚ ɸ.ʀ. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʘʛʨʘʨʥʦʡ ʩʬʝʨʝ ʵʢʦʥʦ-
ʤʠʢʠ 95 
ɺʝʢʣʝʥʢʦ ɺ.ʀ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʦʜʩʪʚʘ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʚ ʨʝʛʠʦʥʝ 105 
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ʤʦʣʦʯʥʦʡ ʦʪʨʘʩʣʠ ʂʫʨʩʢʦʛʦ ʨʝʛʠʦʥʘ 109 
ʃʘʪʳʰʝʚʘ ɿ.ʀ., ʉʢʨʠʧʢʠʥʘ ɽ.ɺ., ʃʠʩʠʮʳʥʘ ʖ.ɺ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʢʘʢ ʬʘʢʪʦʨ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-
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ʎʝʤʙʘ ʅ.ʄ., ɺʣʘʩʦʚʘ ɺ.ɺ. ʆʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʧʨʦʜʘʞ  ʧʨʦʜʫʢʮʠʠ ʚ ʤʦʣʦʢʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʤ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝ 159 
ʂʘʣʠʥʯʠʢ ʅ.ɺ., ɸʣʝʢʩʝʝʥʢʦ ʀ.ʅ., ʏʫʛʘʡ ɼ.ʖ., ʃʝʙʝʜʴ ɸ.ɺ. COVID-19 ʠ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ  164 
ʐʘʡʪʫʨʘ ʉ.ɺ., ʂʥʷʟʝʚʘ ʄ.ɼ., ɹʝʣʶ ʃ.ʇ., ɹʘʨʙʘʩʦʚ ɺ.ʂ., ʌʝʦʢʪʠʩʪʦʚʘ ɺ.ʄ. ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʝʣʴ-
ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 174 

ʀʉʊʆʈʀʗ ʀ ʉʆɺʈɽʄɽʅʅʆʉʊʔ  
ɿʘʡʮʝʚ ʖ.ɽ., ʇʠʛʦʨʝʚʘ ʆ.ɺ. ɺʳʜʘʶʱʠʡ ʫʯʝʥʳʡ-ʧʦʯʚʦʚʝʜ, ʣʘʫʨʝʘʪ ʧʨʝʤʠʠ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ ɸʣʝʢʩʘʥʜʨ 
ʄʠʭʘʡʣʦʚʠʯ ɹʫʨʳʢʠʥ 183 



 5 

CONTENT  

AGRONOMY  

General agriculture, crop production  
Dolgopolova N.V., Malysheva E.V., Nagornykh A.V., Voronina A.A., Kovynev B.M. The basis of the biologization 
of agriculture in agricultural agricultural landscapes 6 
Malyshkin N.G. Assessment of the species composition of plants in ruderal and segetal habitats of the 
Aromashevsky district of the Tyumen region 12 
Dolgopolova N.V., Malysheva E.V., Nagornykh A.V., Voronina A.A., Kovynev B.M. On the agrophysical properties 
of the soil layer 18 

Plant protection  
Kulikova M.A., Stupakov A.G., Zheltukhina V.I., Panin S.I. Influence of the allelopathic properties of the extract 
Matricaria chamomilla L. on seed germination and the formation of seedlings of cultivated plants 26 

VETERINARY AND ZOOTECHNY   

Diagnostics of diseases and therapy of animals, pathology, oncology and morphology of animals  
Skosyrskikh L.N., Stepanova E.D. Postoperative therapy for foreign bodies of the gastrointestinal tract of small pets 32 
Eremenko V.I., Gorozhankina G.A., Skobelev V.S. Dynamics of activity of transaminases, lactate dehydrogenase 
and alkaline phosphatase in heifers obtained from diverse cows 37 
Sein O.B., Kolomiytsev S.M., Shvets G.I., Shikina A.O. The use of a fixation device in the treatment of cows with 
vaginal prolapse 43 

Veterinary microbiology, virology, epizootology, mycology with mycotoxicology and immunology  
Payukhina M.A., Mosolov A.V., Shuklin S.I., Shekhovtsova A.A. Monitoring of African swine fever in the Kursk 
region 48 

Breeding, selection and genetics of farm animals  
Efimova N.I., Antonenko T.I., Shumaenko S.N. Productivity and some breeding and genetic parameters of a herd of 
sheep breed Russian Meat Merino SPK collective farm-breeding plant named after. Lenin 54 
Maksimov A.G., Maksimov N.A. Reproductive qualities of Landrace x Yorkshire sows in relation to their genotypes 
for ESR, PRLR, FSHb genes 63 

Feed production, feeding of farm animals and feed technology  
Petrova S.N., Trubnikov D.V., Trubnikova E.V., Belous A.S., Vorobiev A.S., Danilova M.A., Gorobets A.Yu. 
Study of the acute toxicity of dry biomass of the recombinant Yarrowia lipolytica strain of the producer of microen-
capsulated ɓ-1,4-mannanase from Bacillus circulans 71 
Sidorenko S.V., Ryzhkova G.F., Yarovan N.I. The effectiveness of introducing probiotic preparations into the diet 
of broiler chickens and their effect on the activity of transport enzyme systems and the increase in poultry live weight 77 
Petrova S.N., Trubnikov D.V., Trubnikova E.V., Belous A.S., Vorobiev A.S., Danilova M.A. Study of subchronic 
toxicity of dry biomass of the recombinant Yarrowia lipolytica strain of the producer of microencapsulated ɓ-1,4-
mannanase from Bacillus circulans 86 

ECONOMICS AND MANAGE MENT OF NATIONAL ECO NOMY   
Altukhov A.I. Basic principles of the formation of Russian export policy in the agricultural sectorthe economy 95 
Veklenko V.I. Current state of sustainability and efficiency of corn grain production in the region 105 
Svyatova O.V., Dobrinova T.V., Nadzhafova M. N., Oleinikova D.G., Petrushina V.V. The efficiency of the dairy 
industry organizations in the Kursk region 109 
Latysheva Z.I., Skripkina E.V., Lisitsyna Yu.V. Digitalization as a factor in increasing the competitiveness of agri-
cultural production in Russia 117 
Arzamastseva N.V. Especially valuable productive agricultural land: problems and prospects 124 
Epifantsev N.P. Spatial decomposition of the state program for the integrated development of rural areas 130 
Kiselev M.S. On the current state of investment in the dairy industry 137 
Ternovykh K.S., Kitaev Yu.A. SWOT-analysis of the Dairy Cattle Industry in the Central Black Earth Region 145 
Svyatova O.V., Eskova N.A., Duplin V.V., Sergeeva N.M., Paukov M.A. Assessment of the financial results of Rus-
sian regions in the context of overcoming the consequences of economic instability 153 
Tsemba N.M., Vlasova V.V. Optimization of the sales system for dairy products 159 
Kalinchik N.V., Alekseenko I.N., Chugay D.Yu., Lebed A.V. COVID-19 and agricultural development 164 
Shaitura S.V., Knyazeva M.D., Belyu L.P., Barbasov V.K., Feoktistova V.M. Digital transformation of agriculture 
based on unmanned aerial vehicles 174 

HISTORY AND MODERNITY   
Zaitsev Yu.E., Pigoreva O.V. Outstanding soil scientist, laureate of the USSR Council of Ministers Prize Alexander 
Mikhailovich Burykin 183 
 

 

 



ʆɹʑɽɽ ɿɽʄʃɽɼɽʃʀɽ, ʈɸʉʊɽʅʀɽɺʆɼʉʊɺʆ 

__________________________________________________________________________________ 

 

 6 

ʋɼʂ 631.164.22 
 
ʆʉʅʆɺɸ ɹʀʆʃʆɻʀɿɸʎʀʀ ɿɽʄʃɽɼɽʃʀʗ  
ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ɸɻʈʆʃɸʅɼʐɸʌʊʆɺ 
 
ɼʆʃɻʆʇʆʃʆɺɸ ʅ.ɺ., 
ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʦʙʱʝʛʦ ʟʝʤʣʝʜʝʣʠʷ 
ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ɺ.ɼ.ʄʫʭʠ, ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, e-mail: dunaj-natalya@yandex.ru. 
 
ʄɸʃʓʐɽɺɸ ɽ.ɺ.,  
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʦʙʱʝʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠʤʝ-
ʥʠ ʧʨʦʬʝʩʩʦʨʘ ɺ.ɼ. ʄʫʭʠ, ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, ʝ-mail: maleshevae1981@mail.ru. 
 
ʅɸɻʆʈʅʓʍ ɸ.ɺ.,  
ʘʩʧʠʨʘʥʪ, ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, e-mail: nagornih89@icloud.com. 
 
ɺʆʈʆʅʀʅɸ ɸ.ɸ.,  
ʘʩʧʠʨʘʥʪ, ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, e-mail: anna151994.voronina@yandex.ru. 
 
ʂʆɺʓʅɽɺ ɹ.ʄ.,  
ʜʦʮʝʥʪ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʬʘʢʫʣʴʪʝʪʘ ʉʇʆ, ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ. 

 
ʈʝʬʝʨʘʪ. ʈʝʰʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʥ-

ʪʝʥʩʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʢʘʯʝʩʪ-
ʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʟʘʢʣʶʯʘʶʱʠʭʩʷ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʯʥʦ-
ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʨʘʟʫʤʥʦʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʠ ʟʝʤʝʣʴ, ʟʘʱʠʪʝ ʠʭ ʦʪ ʵʨʦʟʠʠ, ʩʦʟʜʘʥʠʠ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ, ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʫʛʦʜʠʡ 
ʠ ʧʨʠʤʝʥʝʥʠʠ ʙʝʟʦʧʘʩʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʨʘʩʪʝʥʠʡ. 
ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦ, ʪʘʢ ʢʘʢ ʧʨʠʥʷʪʳʡ ʤʥʦʛʦ ʣʝʪ ʥʘʟʘʜ, ʠʥ-

ʜʫʩʪʨʠʘʣʴʥʳʡ ʧʫʪʴ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʦʧʨʝʜʝʣʠʣ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ 
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ʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʅʘ ʥʠʭ ʩ ʤʝʥʴʰʠʤ ʫʩʧʝʭʦʤ ʨʝʘʣʠʟʫʝʪʩʷ ʛʝʥʝʪʠʯʝ-
ʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠʥʪʝʥʩʠʚʥʳʭ ʩʦʨʪʦʚ, ʘ ʩ ʙʦʣʴʰʠʤ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ  ʠʤʧʦʨʪʥʳʝ ʛʠʙʨʠʜʳ. 
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ʧʨʠ ʦʙʱʝʡ ʟʘʪʦʨʤʦʞʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʙʠʦʩʠʥʪʝʟʘ ʩʪʘʥʦʚʷʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʦʪ-
ʨʘʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚʳʨʘʱʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 
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Essay. The solution of the food problem at the present stage is impossible without the intensifica-

tion of agriculture, which should be carried out mainly due to qualitative changes, consisting in the 
maximum use of scientific and technological progress, reasonable use of natural resources, in particu-
lar, in the rational use of land, their protection from erosion, the creation of protective forest strips, 
land reclamation and the use of human-safe means and methods of pest control plants. 

This direction of development of the industry is very relevant, since the industrial way of intensifi-
cation of agricultural production adopted many years ago predetermined the priority of the develop-
ment of genetic factors to the detriment of natural ones. This resulted in a decrease in the share of in-
vestments to strengthen the biological basis of agricultural production, which in turn led to the deple-
tion of natural resources, negatively affected the sustainability of agricultural production. Due to the 
predominantly resource-intensive farming, today's agricultural production is overwhelmingly in a state 
of reclamation and ecological disorder. The established negative balance of soil humus has reduced 
their agrophysical qualities and susceptibility to many methods of intensive crop cultivation technolo-
gies. The genetic potential of intensive varieties is realized with less success on them, and an imported 
hybrid is used with great success. Increased doses of mineral fertilizers are poorly compensated by ad-
ditional products, and with the general inhibition of biosynthesis processes, they become sources of 
pollution and poisoning of the environment and cultivated products. 

 
Keywords: ecologization, agricultural production, agriculture. 
 
ɺʚʝʜʝʥʠʝ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʭʠʤʠʟʘʮʠʶ ʩʝʣʴ-

ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʮʝʣʦʤ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 
ʵʣʝʤʝʥʪ ʘʛʨʦʢʫʣʴʪʫʨʳ, ʥʝʣʴʟʷ ʥʝ ʟʘʤʝʯʘʪʴ ʠ ʪʦ-
ʛʦ, ʯʪʦ ʦʢʫʧʘʝʤʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 
ʜʦʙʘʚʦʯʥʳʤ ʫʨʦʞʘʝʤ ʧʦʢʘ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʦʡ, ʘ 
ʭʠʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ, ʙʦ-
ʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ ʥʝ ʷʚʣʷʶʪʩʷ ʨʘʜʠʢʘʣʴ-
ʥʳʤʠ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʚ ʦʭʨʘʥʷʝʤʦʡ ʬʣʦʨʝ ʠ 
ʬʘʫʥʝ ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ ʥʝʪ ʥʠ 
ʦʜʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠʣʠ 
ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʥɹʦʩʪʠ. ɿʘʪʦ ʚ ʥʝʝ ʫʞʝ ʚʥʝʩʝʥʳ 
ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ, ʥʘʩʝʢʦʤʳʭ-
ʵʥʪʦʤʦʬʘʛʦʚ ʠ ʧʪʠʮ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʦʜ ʫʛʨʦʟʫ 
ʠʩʯʝʟʥʦʚʝʥʠʷ ʥʝ ʚʩʣʝʜʩʪʚʠʝ ʵʚʦʣʶʮʠʠ, ʘ ʠʟ-ʟʘ 
ʥʝʛʨʘʤʦʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 
ʩʨʝʜʩʪʚ ʚ ʩʦʚʨʝʤʝʥʥʦʠ ʟʝʤʣʝʜʝʣʠʠ. ʕʢʦʣʦʛʠʯʝ-
ʩʢʘʷ ʥʝʫʩʪʨʦʝʥʥʦʩʪʴ, ʝʩʣʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʪʘʢ 
ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʙʳʚʘʝʪ ʙʦʣʴʰʠʥʩʪʚʦ 
ʥʘʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʧʨʠʚʦʜʠʪ 
ʥʝ ʪʦʣʴʢʦ ʢ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʥʦʛʠʭ ʵʣʝ-
ʤʝʥʪʦʚ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ ʢ ʦʙʱʝʤʫ 
ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ 
[1, 2, 3].  
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪ-

ʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩ-
ʪʦʯʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʧʰʝ-
ʥʠʮʳ - ʦʩʥʦʚʥʦʛʦ ʧʨʦʜʫʢʪʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʵʢʩ-

ʧʦʨʪʘ ʚ ʙʳʣʳʝ ʚʨʝʤʝʥʘ  ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ 
ʫʭʫʜʰʠʣʦʩʴ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʥʘʪʫʨʘ ʟʝʨʥʘ 
ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 18 ʛ, ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ 
ʩ 61 ʜʦ 52 %, ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ - ʩ 24,4 ʜʦ 
23,5 %. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ 2,5 ʨʘʟʘ ʚʦʟʨʦʩ ʫʜʝʣʴ-
ʥʳʡ ʚʝʩ ʟʝʨʥʘ, ʧʨʠʛʦʜʥʦʛʦ ʪʦʣʴʢʦ ʥʘ ʬʫʨʘʞ.  ɺ 
ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʞʘʝ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ, ʣʠʰʴ 3 % ʚʳʨʘʱʝʥʥʦʛʦ ʟʝʨʥʘ ʷʚʣʷʝʪ-
ʩʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤ. ʊʘʢ ʚ ʯʝʤ ʞʝ ʧʨʦʙʣʝʤʘ. 
ʀʩʩʣʝʜʫʷ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʳʭ  ʦʧʳʪʦʚ,  ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ 
ʣʝʩʥʳʭ ʧʦʣʦʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ  ʧʦʢʘʟʘʪʝʣʠ  ʢʘ-
ʯʝʩʪʚʘ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʥʘʤʥʦʛʦ ʣʫʯh ʝ [4, 5]. 
ɺʪʦʨʦʡ ʠʟ ʧʨʠʤʝʨʦʚ, ʠʟ-ʟʘ ʥʝʫʩʪʨʦʝʥʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʡ ʥʝ ʩʨʘʙʘʪʳʚʘʶʪ ʚ ʜʦʣʞʥʦʡ ʤʝʨʝ 
ʦʨʦʩʠʪʝʣʴʥʳʝ ʠ ʦʩʫʰʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ. ʇʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ, ʥʘʧʨʠ-
ʤʝʨ, ʚ  ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ ʚ 3-4 ʨʘʟʘ ʤʝʥʴʰʝ 
ʨʘʩʯʝʪʥʦʡ. ɽʞʝʛʦʜʥʳʡ ʥʝʜʦʙʦʨ ʧʨʦʜʫʢʮʠʠ ʩ 
ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʜʦʩʪʠʛʘʝʪ 20 % ʦʪ ʧʨʦʝʢʪʥʦ-
ʛʦ ʫʨʦʚʥʷ, ʘ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʫʨʦʞʘʝʚ ʤʥʦ-
ʛʠʭ ʢʫʣʴʪʫʨ ʧʦ ʛʦʜʘʤ, ʚ ʦʙʱʝʤ, ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 
ʧʦʩʝʚʦʚ ʥʘ ʙʦʛʘʨʝ. ʇʨʦʛʥʦʟʠʨʫʷ ʩʪʘʙʠʣʴʥʳʝ 
ʫʨʦʞʘʠ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʣʷ ʥʫʞʜʘ-
ʶʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʝ 
ʦʪ ʟʘʩʫʭ ʠ ʩʫʭʦʚʝʝʚ, ʢʦʪʦʨʫʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʩ-
ʪʝʤʘ ʣʝʩʥʳʭ ʧʦʣʦʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʜʫʩʪʨʠʘ-
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ʣʠʟʘʮʠʷ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʪʠʧʫ ʧʨʦ-
ʤʳʰʣʝʥʥʦʛʦ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʵʬ-
ʬʝʢʪʠʚʥʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʝʛʦ ʦʩʥʦʚʥʦʡ ʮʝʭ ï ʨʘʩ-
ʪʝʥʠʝʚʦʜʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ, ʢʦʪʦʨʘʷ  ʬʫʥʢʮʠʦ-
ʥʠʨʫʝʪ çʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤè ʠ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ 
ʦʪ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʍʦʪʷ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠ 
ʩʦʢʨʘʱʘʝʪʩʷ ʠ ʜʘʞʝ ʫʯʘʩʪʠʚʰʠʝʩʷ ʟʘʩʫʭʠ ʪʝ-
ʧʝʨʴ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʪʘʢʠʤ ʥʘʮʠʦʥʘʣʴʥʳʤ ʙʝʜʩʪ-
ʚʠʷʤ, ʢʘʢ ʩʪʦ ʠʣʠ ʜʘʞʝ ʧʷʪʴʜʝʩʷʪ ʣʝʪ ʥʘʟʘʜ, ʥʦ 
ʦʥʠ ʚʩʝ ʝʱʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʦʣʝʙʘ-
ʥʠʷ ʫʨʦʞʘʝʚ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʨʷʜʫ ʜʣʷ ʎʝʥʪʨʘʣʴ-
ʥʦ-ʏʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ, ʩʦʩʪʘʚʣʷʶʪ 47 %, ʚ ʇʦ-
ʚʦʣʞʴʝ ï 53 %, ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ ï 32 %. 
ɺ ʩʚʦʠʭ ʪʨʫʜʘʭ, ɺ.ɺ. ɼʦʢʫʯʘʝʚ, ʚʠʜʝʣ ʧʫʪʴ 

ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʚʨʝʜʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʥʜʫ-
ʩʪʨʠʘʣʠʟʘʮʠʠ ʚ ʨʝʩʪʘʚʨʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨ-
ʩʦʚ - ʚʦʩʩʦʟʜʘʥʠʠ ʫʩʣʦʚʠʡ ʥʘʧʦʜʦʙʠʝ ʫʪʨʘʯʝʥ-
ʥʳʭ ʢʦʛʜʘ-ʪʦ (ʣʝʩʦʩʪʝʧʥʳʭ). ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚ-
ʥʳʭ ʩʨʝʜʩʪʚ ʨʝʩʪʘʚʨʘʮʠʠ ʩʪʝʧʝʡ ʚʳʜʚʠʛʘʣʠʩʴ: 
ʩʠʩʪʝʤʳ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩ ʠʩʢʫʩʩʪʚʝʥ-
ʥʳʤʠ ʧʨʫʜʘʤʠ ʠ ʚʦʜʦʝʤʘʤʠ ʧʦ ʙʘʣʢʘʤ ʠ ʩʫʭʦ-
ʜʦʣʘʤ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʝʢ, ʟʘʣʫʞʝʥʠʝ ʠ 
ʟʘʣʝʩʝʥʠʝ ʦʚʨʘʛʦʚ ʠ ʥʝʫʜʦʙʠʡ ʠ ʙʦʣʝʝ ʩʦʚʝʨ-
ʰʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʝʡ ʥʘ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦ-
ʱʘʜʷʭ, ʪ.ʝ. ʚʩʝ ʪʦ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʧʦʜ 
ʩʦʙʠʨʘʪʝʣʴʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ ʵʢʦʬʘʨʤʠʥʛ, ʢʫʣʴ-
ʪʫʨʥʳʡ ʣʝʩʦʘʛʨʘʨʥʳʡ ʣʘʥʜʰʘʬʪ ʠʣʠ ʩʦʚʨʝʤʝʥ-
ʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʛʨʦʣʘʥʜʰʘʬʪ [6, 7]. 
ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʟʝʤʣʝʜʝʣʠʷ ʚʦʟʤʦʞʥʘ 

ʣʠʰʴ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ, ʜʘʞʝ ʫʚʝʣʠʯʝʥʠʠ ʧʨʠ-
ʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʟʜʦʨʦʚʦʡ ʦʙ-
ʩʪʘʥʦʚʢʠ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʈʝʰʠʪʴ ʵʪʫ 
ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ ʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʟʜʘʥʠʷ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʘʛʨʦʬʦʥʘ, ʘʛʨʦʣʘʥʜ-
ʰʘʬʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 
ʟʝʤʣʝʜʝʣʠʷ ʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. 
ʅʘʜʝʞʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʪʘʢʦʛʦ ʘʛʨʦʬʦʥʘ ʩʣʫʞʘʪ 
ʩʠʩʪʝʤʳ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʠ ʦʚʨʘʞ-
ʥʦ-ʙʘʣʦʯʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʅʘ ʧʦʣʷʭ, ʟʘʱʠʱʝʥ-
ʥʳʭ ʣʝʩʦʧʦʣʦʩʘʤʠ, ʧʦʯʚʳ ʙʦʛʘʪʳ ʛʫʤʫʩʦʤ ʠ 
ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʠʭ ʪʝʭʥʠʢʠ ʫʜʝʨʞʠʚʘʶʪ 
ʩʚʦʡ ʨʘʚʥʦʚʝʩʥʳʡ ʦʙʲʝʤ, ʢʘʢ ʙʳ ʘʤʦʨʪʠʟʠʨʫʷ 
ʫʧʣʦʪʥʝʥʠʝ. ɺ ʩʣʘʙʦ ʞʝ ʛʫʤʫʩʠʨʦʚʘʥʥʳʭ, ʵʨʦ-
ʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚʘʭ ʨʘʚʥʦʚʝʩʥʦʩʪʴ ʥʝ ʚʦʩʩʪʘ-
ʥʘʚʣʠʚʘʝʪʩʷ ʜʘʞʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʦʢ ʠ ʫʧʣʦʪʥʝ-
ʥʠʝ, ʧʦʩʪʝʧʝʥʥʦ ʥʘʢʘʧʣʠʚʘʷʩʴ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪ-
ʩʷ ʥʘ ʛʣʫʙʠʥʫ ʙʦʣʝʝ 1 ʤ, ʦʪʯʝʛʦ ʨʝʟʢʦ ʫʭʫʜʰʘʝʪ-
ʩʷ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ 
ʩʣʦʷ, ʫʛʥʝʪʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦ-
ʬʣʦʨʳ ʠ ʬʘʫʥʳ. ʊʝʤʧ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ 
ʦʩʪʘʪʢʦʚ ʚ ʪʘʢʠʭ ʧʦʯʚʘʭ ʦʪʩʪʘʝʪ ʦʪ ʪʝʤʧʘ ʥʘʢʦ-
ʧʣʝʥʠʷ ʛʫʤʫʩʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ɺʦʟʤʦʞʥʦʩʪʴ 

ʦʙʦʛʘʱʝʥʠʷ ʛʫʤʫʩʦʚʦʛʦ ʟʘʧʘʩʘ ʧʦʯʚ ʟʘ ʩʯʝʪ ʚʥʝ-

ʩʝʥʠʷ ʥʘʚʦʟʘ ʦʛʨʘʥʠʯʝʥʘ ʠʟ-ʟʘ ʝʛʦ ʥʝʜʦʩʪʘʪʢʘ. 
ʂʦʣʠʯʝʩʪʚʦ ʚʥʦʩʠʤʦʛʦ ʥʘʚʦʟʘ ʚʤʝʩʪʝ ʩ ʢʦʤʧʦ-
ʩʪʘʤʠ, ʚʳʨʘʱʠʚʘʥʠʝ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ, 
ʪʦʨʬʦʜʦ-ʙʘʚʢʘʤʠ ʠ ʧʦʞʥʠʚʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʩʦ-
ʩʪʘʚʣʷʝʪ ʩʝʡʯʘʩ ʥʝ ʙʦʣʝʝ 50 % ʧʦʪʨʝʙʥʦʩʪʠ. ʇʦ 
ʧʦʜʩʯʝʪʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞ-
ʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʢʠ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ (ʚ 
ʧʝʨʝʩʯʝʪʝ ʥʘ ʧʦʜʩʪʠʣʦʯʥʳʡ ʥʘʚʦʟ) ʥʝ ʙʦʣʝʝ 925 
ʤʣʥ. ʪ, ʠʣʠ 65% ʧʦʪʨʝʙʥʦʩʪʠ. ʄʠʥʫʩʦʚʦʡ ʙʘ-
ʣʘʥʩ ʛʫʤʫʩʘ (ʚ ʩʨʝʜʥʝʤ 200-250 ʮ/ʛʘ ʚ ʧʦʯʚʘʭ 
ʭʦʟʷʡʩʪʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ) ʦʪʨʘʞʘʝʪʩʷ ʠ 
ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʣʝʡ, ʧʦʩʢʦʣʴʢʫ ʤʝʞʜʫ ʝʛʦ 
ʟʘʧʘʩʦʤ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʢʫʣʴʪʫʨ ʩʫʱʝʩʪʚʫʝʪ ʧʨʷʤʘʷ ʩʚʷʟʴ. ʊʘʢ, ʧʦ ʜʘʥ-
ʥʳʤ ɺʅʀʀɿʠɿʇʕ, ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʥʘ 
ʧʦʯʚʘʭ ʩ ʨʘʟʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʠʟʤʝʥʷ-
ʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʪʘʙʣʠʮʘ 1). 
ɼʘʥʥʳʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠʡ ʦʧʳʪ ʤʥʦʛʠʭ ʭʦʟʷʡʩʪʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 
ʟʘʱʠʪʥʳʝ ʣʝʩʦʥʘʩʘʞʜʝʥʠʷ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʳʭ ʟʝʤʣʷʭ, ʝʩʣʠ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 
ʮʝʣʴʥʳʝ, ʟʘʚʝʨʰʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʷʚʣʷʁ ʪʩʷ ʥʘ-
ʜʝʞʥʳʤ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝ-
ʩʫʨʩʦ- ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʵʢʦʬʘʨʤʠʥʛʦʚ. 
ʉʠʩʪʝʤʳ ʣʝʩʥʳʭ ʧʦʣʦʩ ʩʣʫʞʘʪ ʦʨʛʘʥʠʟʫʶ-

ʱʠʤ ʥʘʯʘʣʦʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʢʦʥʪʫʨʥʦʤ 
ʟʝʤʣʝʜʝʣʠʠ. ʅʘ ʧʦʣʷʭ, ʣʝʞʘʱʠʭ ʤʝʞʜʫ ʚʦʜʦʨʝ-
ʛʫʣʠʨʫʶʱʠʤʠ ʧʦʣʦʩʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʩ 
ʫʯʝʪʦʤ ʢʦʥʪʫʨʦʚ ʨʝʣʴʝʬʘ, ʩʪʦʢ ʠ ʩʤʳʚ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʫʤʝʥʴʰʘʶʪʩʷ. 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʝʛʫʤʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʨʛʘ-

ʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ ʧʦʚʳʰʘʝʪ ʝʝ ʢʠ-
ʩʣʦʪʥʦʩʪʴ, ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʦʙʱʝʝ ʫʪʦʤʣʝʥʠʝ. 
ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʪʘʢʠʝ ʧʦʯ-
ʚʳ ʣʠʰʴ ʧʦʚʳʰʘʝʪ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ 
ʨʘʩʪʚʦʨʘ ʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʩʫ-
ʭʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨ (ʠʟʚʝʩʪʢʦʚʘʥʠʝ, ʤʝʣʠʦʨʘ-
ʪʠʚʥʘʷ ʦʙʨʘʙʦʪʢʘ) ʥʝ ʜʘʝʪ ʦʞʠʜʘʝʤʦʛʦ ʨʝʟʫʣʴ-
ʪʘʪʘ. ɺ ʘʛʨʦʣʝʩʦʩʠʩʪʝʤʘʭ, ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʙʣʘ-
ʛʦʧʨʠʷʪʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʚʦʜʥʦʬʠʟʠʯʝʩʢʠʭ ʢʦʥ-
ʩʪʘʥʪ ʧʦʯʚʳ ʠ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ, ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʠʥʝʨʘʣʴ-
ʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʉʢʣʘʜʳʚʘʶʱʠʝʩʷ ʟʜʝʩʴ ʤʠʢʨʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʠʣʝʥʠʶ 
ʬʦʪʦʩʠʥʪʝʟʘ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ, ʘ ʟʥʘʯʠʪ, ʫʩʪʨʘ-
ʥʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʳʪʦʯʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ 
ʥʠʪʨʘʪʦʚ ʚ ʨʘʩʪʝʥʠ̫ ʭ.  
ʄʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʫʩ-

ʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʧʦʣʷʭ, ʟʘʱʠʱʝʥʥʳʭ ʣʝʩʥʳʤʠ 
ʧʦʣʦʩʘʤʠ, ʥʝ ʪʦʣʴʢʦ ʩʦʢʨʘʱʘʝʪʩʷ ʜʠʘʧʘʟʦʥ ʢʦ-
ʣʝʙʘʥʠʡ ʫʨʦʞʘʝʚ, ʥʦ ʠ ʫʣʫʯʰʘʶʪʩʷ ʢʘʯʝʩʪʚʝʥ-
ʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʝʨʥʘ. ɺ ʩʠʣʫ ʩʤʷʛʯʝʥʠʷ ʤʥʦʛʠʭ 
ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʪʦʚʘʨ-
ʥʦʩʪʴ ʝʛʦ ʥʘ ʟʘʱʠʱʝʥʥʳʭ ʣʝʩʦʤ ʧʦʣʷʭ ʚ ʩʨʝʜ-
ʥʝʤ ʥʘ 5-10 % ʚʳʰʝ, ʯʝʤ ʥʘ ʥʝʟʘʱʠʱʝʥʥʳʭ.
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ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ 
 

ʇʦʢʘʟʘʪʝʣʴ 
ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, % 

1,6-2,0 2,1-2,5 2,6-3,0 3,1-3,5 3,6-4,0 4,1-4,5 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡ-
ʥʦʩʪʴ, ʮ/ʛʘ 

 
10-13,0 

 
15,1-18,0 

 
18,5-21,2 

 
24,4-26,7 

 
34,8-40,1 

 
40,2-48,7 

 
ʇʦ ʜʘʥʥʳʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢʪʠ-

ʢʠ, ʣʝʩʥʳʝ ʧʦʣʦʩʳ ʧʦʚʳʰʘʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ 
ʤʝʣʠʦʨʠʨʫʝʤʳʭ ʟʝʤʣʷʭ. ʆʥʠ ʥʝʡʪʨʘʣʠʟʫʶʪ ʠ 
ʤʥʦʛʠʝ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʦʨʦʰʝʥʠʷ, ʪʘʢʠʝ, 
ʢʘʢ ʚʳʱʝʣʘʯʠʚʘʥʠʝ, ʚʪʦʨʠʯʥʦʝ ʟʘʩʦʣʝʥʠʝ, ʫʧ-
ʣʦʪʥʝʥʠʝ, ʦʙʝʩʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʧʦʯʚ ʠ ʜʨ., ʩʧʦ-
ʩʦʙʩʪʚʫʶʪ ʵʢʦʥʦʤʠʠ ʧʦʣʠʚʥʦʡ ʚʦʜʳ, ʩʦʢʨʘʱʘʷ 
ʝʝ ʧʦʪʝʨʠ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠ ʩʪʦʢ, ʘ ʚʦ ʚʨʝʤʷ ʧʳʣʴ-
ʥʳʭ ʙʫʨʴ ʧʨʝʜʦʭʨʘʥʷʶʪ ʢʘʥʘʣʳ ʠ ʜʨʫʛʠʝ ʝʤʢʦ-
ʩʪʠ ʦʪ ʟʘʥʦʩʘ ʤʝʣʢʦʟʝʤʦʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ-
ʪʝʨʠ ʚʣʘʛʠ ʥʘ ʥʝʧʨʦʜʫʢʪʠʚʥʦʝ ʠʩʧʘʨʝʥʠʝ ʩʨʝʜʠ 
ʣʝʩʥʳʭ ʧʦʣʦʩ ʫʤʝʥʴʰʘʶʪʩʷ ʥʘ 16 %, ʘ ʨʘʩʭʦʜ ʥʘ 
ʪʨʘʥʩʧʠʨʘʮʠʶ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 38 %. 
ʇʦ ʜʘʥʥʳʤ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʧʦʜ ʟʘ-
ʱʠʪʦʡ ʣʝʩʥʳʭ ʧʦʣʦʩ ʚ ʩʨʝʜʥʝʤ ʥʘ 15-17 % ʚʳ-
ʰʝ, ʯʝʤ ʥʘ ʥʝʟʘʱʠʱʝʥʥʳʭ, ʘ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦ-
ʜʳ, ʦʩʦʙʝʥʥʦ ʚ ʛʦʜʳ ʩ ʘʪʤʦʩʬʝʨʥʦʡ ʟʘʩʫʭʦʡ - ʥʘ 
30 % ʠ ʙʦʣʝʝ. ʇʨʝʧʷʪʩʪʚʠʝʤ ʢ ʨʘʟʚʠʪʠʶ ʟʘʱʠʪ-
ʥʦʛʦ ʣʝʩʦʥʘʩʘʞʜʝʥʠʷ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ 
ʯʘʩʪʦ ʩʣʫʞʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʩʨʝʜʠ ʩʧʝʮʠʘ-
ʣʠʩʪʦʚ ʤʥʝʥʠʝ, ʯʪʦ ʟʘʥʠʤʘʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʛʘ 
ʧʦʜ ʵʢʩʪʝʥʩʠʚʥʫʶ ʢʫʣʴʪʫʨʫ - ʣʝʩ ʥʝʨʘʮʠʦʥʘʣʴ-
ʥʦ. ʅʦ, ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ 14,3 % ʦʨʦʰʘʝʤʳʭ 
ʧʣʦʱʘʜʝʡ ʥʝʣʴʟʷ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟ-
ʟʘ ʟʘʩʦʣʝʥʥʦʩʪʠ, ʘ ʙʦʣʝʝ 1 ʤʣʥ. ʛʘ ʧʦ ʨʘʟʥʳʤ 
ʧʨʠʯʠʥʘʤ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʚʦʦʙʱʝ, ʪʦ ʵʪʘ ʤʦʪʠ-
ʚʠʨʦʚʢʘ ʥʝ ʙʦʣʝʝ ʯʝʤ ʦʧʨʘʚʜʘʥʠʝ ʥʝʚʦʩʧʨʠʠʤ-
ʯʠʚʦʩʪʠ ʢ ʜʦʩʪʠʞʝʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʫʯʥʦ-
ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. 
ɺ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʘʛʨʦʣʝʩʦʩʠʩʪʝʤʘʭ 

ʦʪʢʨʳʚʘʝʪʩʷ ʨʝʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʨʠʤʝ-
ʥʝʥʠʷ ʤʝʥʝʝ ʚʨʝʜʥʳʭ, ʥʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 
ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʢʘʢʠʤʠ ʷʚʣʷʶʪʩʷ 
ʙʠʦʣʦʛʠʯʝʩʢʠʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʣʝʩʥʳʝ ʧʦʣʦʩʳ 
ʩʣʫʞʘʪ ʤʝʩʪʘʤʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʨʥʠʪʦʬʘʫʥʳ ʠ 
ʨʘʟʥʳʭ ʵʥʪʦʤʦʬʘʛʦʚ. ɿʜʝʩʴ ʞʝ ʥʘʭʦʜʷʪ ʧʦʜʭʦ-
ʜʷʱʠʝ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ ʠ ʤʥʦʛʠʝ ʠʟ ʚʨʝʜʠʪʝ-
ʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ 
ʤʳʰʝʚʠʜʥʳʝ ʛʨʳʟʫʥʳ, ʢʣʦʧ-ʯʝʨʝʧʘʰʢʘ, ʘ ʪʘʢʞʝ 
ʩʧʦʨʳ ʛʨʠʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʘ ʯʪʦ ʣʶʙʷʪ ʫʢʘ-
ʟʳʚʘʪʴ ʧʨʦʪʠʚʥʠʢʠ ʟʘʱʠʪʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ. 
ʅʦ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʥʘ-
ʧʨʘʚʣʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʬʘʫʥʳ ʘʛ-
ʨʦʣʝʩʦʩʠʩʪʝʤ, ʪʘʢ ʢʘʢ ʟʜʝʩʴ, ʚ ʤʝʩʪʘʭ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʚʨʝʜʠʪʝʣʝʡ, ʤʦʞʥʦ ʩ ʙʦʣʴʰʠʤ ʵʬʬʝʢʪʦʤ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʠʡʩʷ ʩʝʛʦʜʥʷ ʘʨʩʝʥʘʣ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʤʝʪʦʜʦʚ ʩ ʫʯʝʪʦʤ ʧʦ-
ʨʦʛʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʦʧʫʩʪʠʤʦʩʪʠ ʪʝʭ ʠʣʠ 
ʠʥʳʭ ʤʝʪʦʜʦʚ ʠʣʠ ʧʦʧʫʣʷʮʠʡ ʥʘʩʝʢʦʤʳʭ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʣʠ ʙʣʠʟʢʠʭ ʢ ʥʠʤ 
ʪʨʦʬʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ʉʠʩʪʝʤʳ ʟʘʱʠʪʥʳʭ ʣʝʩʦ-
ʥʘʩʘʞʜʝʥʠʡ ʩʣʫʞʘʪ ʨʝʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨ-
ʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝ-
ʣʠʷ, ʠʣʠ ʢʘʢ ʩʝʛʦʜʥʷ ʧʨʠʥʷʪʦ ʝʛʦ ʥʘʟʳʚʘʪʴ ʵʢʦ-
ʣʦʛʠʯʝʩʢʠʤ ʟʝʤʣʝʜʝʣʠʝʤ, ʛʘʨʘʥʪʠʨʫʶʱʝʛʦ ʙʝʟ-
ʚʨʝʜʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ 
ʝʛʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ. 
ɺ ʧʨʘʢʪʠʢʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ ʝʩʪʴ ʥʝʤʘʣʦ ʧʨʠʤʝʨʦʚ ʫʜʘʯʥʳʭ ʵʢʦʬʘʨʤʠʥ-
ʛʦʚ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʧʦʩʘʜʢʠ ʧʦʣʝʟʘʱʠʪ-
ʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ, ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʳʭ ʥʘʩʘʞʜʝ-
ʥʠʡ, ʩʦʦʨʫʞʝʥʠʷ ʢʘʩʢʘʜʦʚ ʧʨʫʜʦʚ ʠ ʚʦʜʦʝʤʦʚ ʠ 
ʧʨʦʚʝʜʝʥʠʷ ʜʨʫʛʠʭ ʧʨʦʩʪʳʭ, ʥʝ ʦʯʝʥʴ ʬʦʥʜʦʝʤ-
ʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ 

ʠʟʚʝʩʪʥʘʷ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʫʥʠʢʘʣʴ-
ʥʘʷ  ʘʛʨʦʣʝʩʦʩʠʩʪʝʤʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɺʦʨʦʥʝʞ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʂʘʤʝʥʥʘʷ ʩʪʝʧʴ. ɺ 
ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʟʜʝʩʴ ʙʳʣʠ ʨʝʘ-
ʣʠʟʦʚʘʥʳ ʠʜʝʠ ɺ. ɺ. ɼʦʢʫʯʘʝʚʘ ʦ ʨʝʩʪʘʚʨʘʮʠʠ 
ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʇʦʜ ʝʛʦ ʣʠʯʥʳʤ ʨʫʢʦʚʦ-
ʜʩʪʚʦʤ, ʘ ʟʘʪʝʤ ʠ ʝʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ, ʥʘ ʧʣʦ-
ʱʘʜʠ 3000 ʛʘ ʙʳʚʰʝʡ ʩʫʭʦʡ ʩʪʝʧʠ ʙʳʣʘ ʩʦʟʜʘʥʘ 
ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʟʘʱʠʪʥʳʭ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ, 
ʧʨʫʜʦʚ ʠ ʚʦʜʦʝʤʦʚ. ʇʦʜ ʠʭ ʚʣʠʷʥʠʝʤ ʟʘ ʧʨʦ-
ʰʝʜʰʠʝ ʩʪʦ ʩ ʣʠʰʥʠʤ ʣʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠ-
ʣʠʩʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ɿʠʤʳ ʩʪʘʣʠ ʙʦʣʝʝ 
ʤʷʛʢʠʤʠ, ʩʥʠʟʠʣʩʷ ʣʝʪʥʠʡ ʞʘʨ, ʫʤʝʥʴʰʠʣʠʩʴ 
ʧʳʣʴʥʳʝ ʙʫʨʠ ʠ ʩʫʭʦʚʝʠ, ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝ-
ʩʪʚʦ ʦʩʘʜʢʦʚ. ɿʘʤʝʪʥʦ ʠʟʤʝʥʠʣʠʩʴ ʚʦʟʜʫʰʥʳʡ ʠ 
ʚʦʜʥʳʡ ʨʝʞʠʤʳ. ɿʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʩʷ ʧʦ-
ʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʫʤʝʥʴʰʠʣʘʩʴ ʵʨʦʟʠʷ ʧʦʯʚ ʠ 
ʧʦʩʪʝʧʝʥʥʦ ʟʘʪʥ̫ʫʣʠʩʴ ʦʚʨʘʛʠ ʠ ʧʨʦʤʦʠʥʳ. ʅʘ 
ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʫʤʝʥʴʰʠʣʦʩʴ ʥʝʧʨʦʜʫʢʪʠʚʥʦʝ 
ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʦʙʠʣʴʥʝʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʝʝ 
ʩʪʘʣʠ ʨʦʩʳ, ʧʦʚʳʩʠʣʩʷ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 
ʉʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʘʩʴ ʬʘʫʥʘ, ʫʚʝʣʠʯʠʣʘʩʴ 
ʯʠʩʣʝʥʥʦʩʪʴ, ʠ ʩʪʘʣ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʚʠʜʦ-
ʚʦʡ ʩʦʩʪʘʚ ʧʦʣʝʟʥʳʭ ʧʪʠʮ ʠ ʵʥʪʦʤʦʬʘʛʦʚ - ʧʘʨʘ-
ʟʠʪʦʚ ʚʨʝʜʠʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴ-
ʪʫʨ ʠ ʩʘʜʦʚ. ɼʨʝʚʦʩʪʦʡ ʣʝʩʥʳʭ ʧʦʣʦʩ, ʥʝʩʤʦʪʨʷ 
ʥʘ ʠʭ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʦʟʨʘʩʪ, ʩʦʭʨʘʥʷʶʪʩʷ ʚ 
ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʥʠ ʩʦʦʪʚʝʪʩʪ-
ʚʫʶʪ ʚʳʩʰʠʤ ʙʦʥʠʪʝʪʘʤ ʣʝʩʘ. 
ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʞʝ ʬʣʘʛʤʘʥʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʵʢʦʬʘʨʤʠʥʛʦʚ ʦʪʥʦʩʷʪʩʷ ʄʘʨʠʫʧʦʣʴʩʢʘʷ ʣʝʩʦ-
ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ, ʤʥʦʛʠʝ ʦʧʳʪ-
ʥʳʝ ʭʦʟʷʡʩʪʚʘ ʠ ʫʯʭʦʟʳ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ 
ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʧʦ ʩʝʣʴʩʢʦʤʫ ʠ ʣʝʩ-
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ʥʦʤʫ ʭʦʟʷʡʩʪʚʫ, ʭʦʟʷʡʩʪʚʦ çʂʫʣʫʥʜʠʥʩʢʠʡè, ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʠ  çɼʝʤʠʥʩʢʠʡè 
ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʜʨ. ʉʨʝʜʠ ʥʠʭ ʥʝʤʘʣʦ 
ʭʦʟʷʡʩʪʚ, ʩʦʟʜʘʚʰʠʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 15-20 ʣʝʪ 
ʩʚʦʝʦʙʨʘʟʥʳʝ ʤʦʜʝʣʠ ʫʨʘʚʥʦʚʝʰʝʥʥʳʭ ʘʛʨʦʣʝ-
ʩʦʣʘʥʜʰʘʬʪʦʚ, ʯʝʤ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʣʠ, ʯʪʦ 
ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʟʝʤʝʣʴ ʥʝ ʧʨʠʚʠʣʝʛʠʷ ʧʝʨʝʜʦ-
ʚʳʭ ʠ ʢʨʝʧʢʠʭ ʯʘʩʪʥʳʭ ʭʦʟʷʡʩʪʚ, ʘ ʧʫʪʴ ʠ ʩʨʝʜ-
ʩʪʚʦ ʩʪʘʪʴ ʪʘʢʦʚʳʤʠ, ʠ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʣʘ-
ʛʘ ʠ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦ-
ʜʠʷ. ʅʘʧʨʠʤʝʨ, ʯʘʩʪʥʘʷ ʬʠʨʤʘ çʆʤʩʢʠʡ ʙʝʢʦʥè 
(ʧ. ʃʫʟʠʥʦ), ʟʘʣʦʞʠʚʰʘʷ ʚ 2010 ʛ. ʦʩʥʦʚʳ ʙʠʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʠ ʥʘ 2018 ʛ, ʧʦʣʫʯʘʝʪ 
ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʜʦ 65 ʮ/ʛʘ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ. ʇʦʫʯʠʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʩʦʚʨʝʤʝʥ-
ʥʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 
ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ ʗʜʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 
ʏʫʚʘʰʠʠ. ʅʝʢʦʛʜʘ ʦʪʩʪʘʣʳʡ, ʚ ʥʝʜʘʣʝʢʦʤ ʧʨʦ-
ʰʣʦʤ, ʠʤʝʶʱʠʡ 80 %  ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʠ 
ʩʘʤʫʶ ʥʠʟʢʫʶ ʚ ʨʘʡʦʥʝ ʫʨʦʞʘʡʥʦʩʪʴ (6-8 ʮ/ʛʘ), 
ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʟʘʙʨʦʰʝʥʥʦʝ ʭʦʟʷʡʩʪʚʦ,  ʚ ʨʫʢʘʭ 
ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʤʘʩʪʝʨʦʚ ʩʚʦʝʛʦ 
ʜʝʣʘ, ʤʝʥʝʝ ʯʝʤ ʥʘ 10 ʣʝʪ ʩʪʘʣ ʧʝʨʝʜʦʚʳʤ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ  ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʋʨʦʞʘʡ-
ʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʟʘ ʚ 2007 ʛ. ʩʦʩʪʘʚʣʷʣʘ 
30 ʮ/ʛʘ,  ʘ ʚ 2017 ʛ. - 64 ʮ/ʛʘ. ʇʨʠ ʵʪʦʤ ʟʝʨʥʦ ʙʳ-
ʣʦ ʧʦʣʫʯʝʥʦ ʩ ʚʳʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦ-
ʢʘʟʘʪʝʣʷʤʠ. ʆʩʥʦʚʦʡ ʜʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʵʢʦʥʦʤʠ-
ʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʭʦʟʷʡʩʪʚʝ ʩʪʘʣʘ 
ʧʦʩʪʦʷʥʥʘʷ ʟʘʙʦʪʘ ʦ ʟʝʤʣʝ, ʧʦʚʳʰʝʥʠʝ ʝʝ ʧʣʦ-
ʜʦʨʦʜʠʷ, ʧʨʦʚʝʜʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ. ʅʘ ʧʘʭʦʪʥʳʭ ʟʝʤʣʷʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ 
ʦʚʨʘʛʘʤ ʠ ʙʘʣʢʘʤ, ʦʩʚʦʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʯʚʦ-
ʟʘʱʠʪʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ, ʧʨʦʤʦʠʥʳ ʟʘʨʦʚʥʝʥʳ, ʘ 
ʥʝʙʦʣʴʰʠʝ ʦʚʨʘʛʠ ʚʳʧʦʣʦʞʝʥʳ ʠ ʟʘʩʝʷʥʳ ʤʥʦ-
ʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ. ʉʝʛʦʜʥʷ ʩ ʥʠʭ ʧʦʣʫʯʘʶʪ ʧʦ 
70 ʮ ʩʝʥʘ ʟʘ 2 ʫʢʦʩʘ. ʇʦʣʷ ʩʝʚʦʦʙʦʨʦʪʦʚ ʦʢʘʡʤ-
ʣʝʥʳ ʟʘʱʠʪʥʤrʠ ʣʝʩʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ. ʆʙ-
ʱʘʷ ʧʣʦʱʘʜʴ ʠʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚ-
ʣʷʝʪ 186,7 ʛʘ ʥʘ 4,6 ʪʳʩ. ʛʘ ʧʘʰʥʠ. ɺʩʝ ʨʘʙʦʪʳ 
ʚʳʧʦʣʥʷʶʪ ʩʘʤʠ ʩʦʪʨʫʜʥʠʢʠ ʭʦʟʷʡʩʪʚ,  ʩʠʣʘʤʠ 
ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʟʚʝʥʴʝʚ. ɺʳ-

ʧʘʩ ʩʢʦʪʘ ʧʦ ʙʘʣʢʘʤ ʦʛʨʘʥʠʯʝʥ ʩʧʝʮʠʘʣʴʥʦ ʚʳ-
ʜʝʣʝʥʥʳʤʠ ʜʣʷ ʵʪʦʛʦ ʫʯʘʩʪʢʘʤʠ. ɹʦʣʴʰʦʝ ʚʥʠ-
ʤʘʥʠʝ ʫʜʝʣʷʶʪ ʥʘʢʦʧʣʝʥʠʶ ʠ ʚʥʝʩʝʥʠʶ ʦʨʛʘ-
ʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʅʝʜʦʩʪʘ-
ʪʦʢ ʥʘʚʦʟʘ ʢʦʤʧʝʥʩʠʨʫʶʪ ʩʠʜʝʨʘʪʘʤʠ - ʠ ʧʦʩʝ-
ʚʦʤ ʢʣʝʚʝʨʘ. ʅʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ ʧʨʠ-
ʤʝʥʷʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 
ʕʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʨʠʤʝʨ ʜʣʷ ʜʨʫʛʠʭ ʭʦ-
ʟʷʡʩʪʚ, ʩʦʪʨʫʜʥʠʢʠ ʢʦʪʦʨʳʝ ʟʘʙʦʪʷʪʩʷ ʦ ʙʣʘʛʦ-
ʧʦʣʫʯʠʠ ʩʚʦʠʭ ʜʝʪʝʡ ʚ ʙʫʜʫʱʝʤ. ʕʪʦ ʟʘʙʦʪʘ ʦ 
ʟʝʤʣʝ, ʚʝʨʥʝʝ ʦ ʧʦʯʚʝʥʥʦʤ ʧʣʦʜʦʨʦʜʠʠ.  
ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʠ ʩʪʘʙʠʣʴʥʦ ʫʩʪʦʡʯʠʚʳʡ ʘʛ-

ʨʦʬʦʥ ʧʦʟʚʦʣʷʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ 
ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʘʛ-
ʨʦʣʝʩʦʩʠʩʪʝʤʘʭ ʠ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʟʥʘʯʠʪʝʣʴʥʦ 
ʩʥʠʞʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʝʚ ʦʪ ʧʦʛʦʜʥʳʭ 
ʫʩʣʦʚʠʡ. ɼʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʫʨʦʞʘʷ ʥʘ ʟʘʱʠ-
ʱʝʥʥʳʭ ʣʝʩʦʤ ʧʦʣʷʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 20-25 %, 
ʧʨʠʯʝʤ ʫʩʪʦʡʯʠʚʦʩʪʴ ʫʨʦʞʘʷ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ 
ʣʫʯʰʝ ʟʘʱʠʱʝʥʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ. 
ʅʘʧʨʠʤʝʨ, ʚ ʂʘʤʝʥʥʦʩʪʝʧʥʦʡ ʘʛʨʦʣʝʩʦʩʠʩʪʝʤʝ 
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʛʦʜʳ ʫʨʦʞʘʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʪʘʙʠʣʴʥʦ ʥʘ 10-15 ʮ/ʛʘ ʚʳʰʝ, 
ʯʝʤ ʚ ʩʦʩʝʜʥʠʭ ʭʦʟʷʡʩʪʚʘʭ. ʋʤʝʥʴʰʝʥʠʝ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ ʟʘʩʫʭ ʦʪʤʝʯʝʥʦ ʚʦ ʚʩʝʭ 
ʨʘʡʦʥʘʭ ʎʏɿ.  
ɿʘʢʣʶʯʝʥʠʝ. ʄʥʦʛʠʝ ʧʦʜʦʙʥʳʝ ʬʘʢʪʳ ʫʙʝ-

ʜʠʪʝʣʴʥʦ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʨʦʜʘ ʧʨʠ ʥʘʧʨʘʚ-
ʣʝʥʥʦʤ ʩʦʜʝʡʩʪʚʠʠ ʝʡ ʩʧʦʩʦʙʥʘ ʢ ʩʘʤʦʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʶ. ʇʨʠ ʵʪʦʤ ʦʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝʧʨʝ-
ʤʝʥʥʦ ʢʦʤʧʣʝʢʩʥʳʤ ʠ ʤʥʦʛʦʩʪʦʨʦʥʥʠʤ. ʅʠ  
ʦʜʠʥ ʧʨʠʝʤ, ʥʠ ʦʜʠʥ ʩʧʦʩʦʙ ʠ ʜʘʞʝ ʩʠʩʪʝʤʘ ʤʝʨ 
ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʘʢʠʤʠ ʙʳ ʦʥʠ ʥʝ 
ʢʘʟʘʣʠʩʴ ʨʘʜʠʢʘʣʴʥʳʤʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ, ʠ 
ʢʘʢʠʝ ʙʳ ʘʚʪʦʨʠʪʝʪʳ ʠʭ ʥʝ ʟʘʱʠʱʘʣʠ, ʥʝ ʩʧʦ-
ʩʦʙʥʳ ʦʢʘʟʘʪʴ ʪʘʢʦʛʦ ʙʣʘʛʦʪʚʦʨʥʦʛʦ ʚʣʠʷʥʠʷ, 
ʢʘʢʦʝ ʦʪʤʝʯʝʥʦ ʚ ʫʧʦʤʷʥʫʪʳʭ ʩʝʣʴʩʢʠʭ ʭʦʟʷʡ-
ʩʪʚʘʭ. ʉʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʥʘ ʠʭ ʟʝʤʣʷʭ ʙʠʦʵʢʦ-
ʣʦʛʠʯʝʩʢʠʝ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʢʦʤʧʣʝʢ-
ʩʳ, ʠʤʠʪʠʨʫʶʱʠʝ ʨʘʥʝʝ ʥʘʨʫʰʝʥʥʳʝ ʣʝʩʦʩʪʝ-
ʧʠ, ʦʢʘʟʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʣʦʢʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 
ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʢʠʩʣʦʨʦʜʘ, ʤʝʩʪʦʤ ʦʙʠʪʘʥʠʷ ʠ 
ʪʨʘʩʩʦʡ ʤʠʛʨʘʮʠʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. 
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ʈʋɼɽʈɸʃʔʅʓʍ ʀ ʉɽɻɽʊɸʃʔʅʓʍ ʄɽʉʊʆʆɹʀʊɸʅʀʁ 
ɸʈʆʄɸʐɽɺʉʂʆɻʆ ʈɸʁʆʅɸ ʊʖʄɽʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 
ʄɸʃʓʐʂʀʅ ʅ.ɻ.,  
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ, çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʉʝʚʝʨʥʦʛʦ 
ɿʘʫʨʘʣʴʷè, malyshkin81@rambler.ru. 
 
ʈʝʬʝʨʘʪ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʡ ʨʫʜʝʨʘʣʴʥʳʭ 

ʠ ʩʝʛʝʪʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʆʙʱʝʝ ʯʠʩʣʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚʠʜʦʚ ʥʘ ʨʫʜʝʨʘʣʴʥʳʭ ʠ ʩʝʛʝʪʘʣʴʥʳʭ 
ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʩʦʩʪʘʚʠʣʦ 67, ʠʟ ʢʦʪʦʨʳʭ 27 ʚʠʜʦʚ ʚʩʪʨʝʯʘʣʠʩʴ ʥʘ ʦʙʦʠʭ ʪʠʧʘʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʉʝ-
ʛʝʪʘʣʴʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥʳ 35 ʚʠʜʘʤʠ ʠʟ 21 ʩʝʤʝʡʩʪʚʘ, ʘ ʨʫʜʝʨʘʣʥɹʳʝ ʩʦʩʪʦʷʣʠ ʠʟ 57 
ʚʠʜʦʚ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦ 23 ʩʝʤʝʡʩʪʚʘʤ. ʈʘʩʪʝʥʠʷ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝ-
ʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʤʝʡʩʪʚʘʤʠ Asteraceae, Lamiaceae, Brassicaceae ʠ Poaceae, ʠʭ ʫʜʝʣʴʥʳʡ ʚʝʩ 
ʩʦʩʪʘʚʠʣ 14,29 - 23,8 % ʦʪ ʚʩʝʭ ʫʯʪʝʥʥʳʭ ʩʝʤʝʡʩʪʚ. ʅʘ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʧʨʝʦʙʣʘʜʘʣʠ 
ʩʝʤʝʡʩʪʚʘ Brassicaceae, Fabaceae, Poaceae ʠ Asteraceae, ʫʜʝʣʴʥʳʡ ʚʝʩ ʠʭ ʩʦʩʪʘʚʠʣ 21,74 - 65,22 %. 
ɺʩʝ ʨʘʩʪʝʥʠʷ ʧʦ ʩʪʝʧʝʥʠ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʪʠʧʫ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘ-
ʥʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʫʧʧʳ (ʩʝʛʝʪʘʣʴʥʳʝ, ʩʝʛʝʪʘʣʴʥʦ-ʨʫʜʝʨʘʣʴʥʳʝ, ʨʫʜʝʨʘʣʴʥʦ-ʩʝʛʝʪʘʣʴʥʳʝ, 
ʨʫʜʝʨʘʣʴʥʳʝ). ɼʦʣʷ ʩʝʛʝʪʘʣʴʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 14,9% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ. ɺʳʩʦʢʘʷ 
ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ Persicaria lapathifolia L., Dracocephalum ruyschiana L., Chenopodium 
album L., Avena fatua L., Panicum ruderale (Kitag.), Echinochloa crusgalli (L.). ɼʦʣʷ ʩʝʛʝʪʘʣʴʥʦ-
ʨʫʜʝʨʘʣʴʥʳʭ ʚʠʜʦʚ ʩʦʩʪʘʚʠʣʘ 19,4%. ʇʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ Cirsium 
arvense L., Atriplex sagittata Borkh., Cannabis ruderalis Janisch., Atriplex sagittata Borkh., Fumaria 
officinalis L., Brassica campestris L., Capsella bursa-pastoris (L.) Medik., Panicum ruderale (Kitag.) 
Chang. ʈʫʜʝʨʘʣʴʥʦ-ʩʝʛʝʪʘʣʴʥʳʝ ʠ ʨʫʜʝʨʘʣʴʥʳʝ ʚʠʜʳ ʩʦʩʪʘʚʣʷʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 23,9% ʠ 43,3%. 
ʂʦʵʬʬʠʮʠʝʥʪʘ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʦʙʱʥʦʩʪʠ ɾʘʢʢʘʨʘ ʩʦʩʪʘʚʠʣ 0,42. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ 42% ʚʠʜʦʚ ʩʦʨ-
ʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʦʙʦʠʭ ʪʠʧʘʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʤʝʞʜʫ 
ʨʘʩʪʝʥʠʷʤʠ ʨʫʜʝʨʘʣʴʥʳʭ ʠ ʩʝʛʝʪʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʥʦʝ ʨʘʩʪʝʥʠʝ, ʩʝʛʝʪʘʣʴʥʳʝ ʚʠʜʳ, ʨʫʜʝʨʘʣʴʥʳʝ ʚʠʜʳ, ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʚʠʜʘ, 

ʦʙʠʣʠʝ ʚʠʜʘ. 
 
ANALYSIS OF WEED SPECIES OF RUDERAL AND SEGETAL HABITATS  
OF THE AROMASHEVSKY DISTRICT OF THE TYUMEN REGION  
 
MALYSHKIN  N.G.,  
candidate of agricultural sciences, associate Professor, Stat agricultural university of the Northern Trans-
Ural, malyshkin81@rambler.ru. 
 

Essay. The article presents the results of studying the species composition of plants in ruderal and 
segetal habitats. The total number of established species in ruderal and segetal habitats was 67, of which 27 
species were found in both types of habitats. Segetal habitats were formed by 35 species from 21 families, 
and ruderal ones consisted of 57 species systematized by 23 families. Plants of ruderal habitats are mainly 
represented by the families Asteraceae, Lamiaceae, Brassicaceae and Poaceae, of which the specific weight 
was 14.29-23.8 % of all the families taken into account. The ruderal habitats were dominated by the fami-
lies Brassicaceae, Fabaceae, Poaceae and Asteraceae, their specific weight was 21.74-65.22 %.  All plants 
are systematized into corresponding groups according to the degree of their association with a certain type 
of habitat (segetal, segetal-ruderal, ruderal-segetal, ruderal). The share of segetal plant species was 14.9% 
of the total number of species. High occurrence is typical for Persicaria lapathifolia L., Dracocephalum 
ruyschiana L., Chenopodium album L., Avena fatua L., Panicum ruderale (Kitag.), Echinochloa crusgalli 
(L.). The share of segetal-ruderal species was 19.4%. Widespread distribution is typical for  Cirsium 
arvense L., Atriplex sagittata Borkh., Cannabis ruderalis Janisch., Atriplex sagittata Borkh., Fumaria 
officinalis L., Brassica campestris L., Capsella bursa-pastoris (L.) Medik., Panicum ruderale (Kitag.) 
Chang. Ruderal-segetal and ruderal species accounted for 23.9% and 43.3%, respectively. The floristic 
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community coefficient of Jacquard was 0.42. Accordingly, 42% of species of weeds grow on both types of 
habitats. This confirms the existence of a link between plants of ruderal and segetal habitats. 

 
Keywords: weed plant, segetal species, ruderal species, species occurrence, species abundance. 
 
ɺʚʝʜʝʥʠʝ. ʉʦʨʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʙʰʠʨʥʫʶ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʥʝʦʜʥʦʨʦʜ-
ʥʫʶ ʛʨʫʧʧʫ ʚʠʜʦʚ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʦʨʥʳʭ 
ʨʘʩʪʝʥʠʡ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʬʦʨʤʠ-
ʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ [1]. ʇʦʷʚ-
ʣʝʥʠʝ ʨʘʟʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩʦʨʥʷʢʦʚ ʚ 
ʧʦʩʝʚʘʭ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠ ʥʘʩʪʫ-
ʧʣʝʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʠʭ ʨʘʟʚʠ-
ʪʠʷ [2-4], ʘ ʠʟʤʝʥʝʥʠʝ ʠʭ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ 
ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʧʦʩʝʚʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʤʝʥʷʝʤʦʡ 
ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ [5]. ʀʟʤʝʥʝʥʠʝ 
ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚʣʠʷʥʠʝ ʥʝʛʘʪʠʚʥʳʭ 
ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʠ ʩʤʝʥʘ 
ʩʠʩʪʝʤʳ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʠʚʝʣʠ 
ʢ ʨʘʩʰʠʨʝʥʠʶ ʘʨʝʘʣʦʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʦ-
ʷʚʣʝʥʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʦʚʳʭ ʦʯʘʛʦʚ 
ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ [6]. ɿʥʘʥʠʝ ʬʘʢʪʦʨʦʚ ʨʝ-
ʛʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ ʩʦʨʥʳʭ 
ʨʘʩʪʝʥʠʡ ʠʤʝʝʪ ʦʩʦʙʦʝ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝ-
ʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʇʦʵʪʦʤʫ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ 
ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʩʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʠ ʧʨʠʣʝʛʘʶʱʘʷ ʪʝʨʨʠʪʦ-
ʨʠʷ (ʧʦʣʝʚʳʝ ʜʦʨʦʛʠ, ʤʫʩʦʨʥʳʝ ʤʝʩʪʘ, ʣʝʩʦ-
ʧʦʣʦʩʳ ʠ ʪ.ʜ.) [7, 8]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘ-

ʚʘ ʨʘʩʪʝʥʠʡ ʩʝʛʝʪʘʣʴʥʳʭ ʠ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝʩʪʦ-
ʦʙʠʪʘʥʠʡ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢ-

ʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʘʩ-
ʪʝʥʠʡ ʦʙʠʪʘʶʱʠʭ ʥʘ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠ-
ʪʘʥʠʷʭ ʠ ʚ ʧʦʩʝʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʢʫʣʴʪʫʨ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ɸʨʦʤʘ-
ʰʝʚʩʢʦʤ ʨʘʡʦʥʝ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʄʘʨ-
ʰʨʫʪʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʦʜʠ-
ʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 2017 ʧʦ 2021 ʛʛ. ʋʯʠʪʳʚʘʣʠ 
ʨʘʩʪʝʥʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʦʙʦʯʠʥʘʭ ʧʦʣʝʡ 
ʚʜʦʣʴ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ ʠ ʧʦʣʝʚʳʭ ʜʦʨʦʛ, ʤʫ-
ʩʦʨʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʭʦ-

ʟʷʡʩʪʚ ʠ ʫʯʘʩʪʢʘʭ ʧʦʣʝʡ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʣʝʩ-
ʥʳʤ ʤʘʩʩʠʚʘʤ. 
ʈʫʜʝʨʘʣʴʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʦʙʩʣʝʜʦʚʘʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʄʝʪʦʜʠʢʦʡ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʥʦʩʪʠ ʚʠʜʦʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡè [9]. 
ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʦʨʥʳʭ ʨʘʩ-
ʪʝʥʠʡ ʩ ʩʦʩʪʘʚʦʤ ʨʘʩʪʝʥʠʡ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝ-
ʩʪʦʦʙʠʪʘʥʠʡ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠ-
ʮʠʝʥʪʘ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ɾʘʢʢʘʨʘ. 
ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʚʠʜʦʚ ʦʮʝʥʠʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪ-
ʚʠʝ ʩ ʢʣʘʩʩʘʤʠ ʧʦʩʪʦʷʥʩʪʚʘ. ʆʮʝʥʢʫ ʦʙʠʣʠʷ 
ʚʠʜʦʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʙʘʣʣʘʭ ʧʦ ʋʨʘʥʦʚʫ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʩʦʨʥʳʭ ʚʠʜʦʚ ʚ ʧʦʩʝʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʢʫʣʴʪʫʨ ʢʨʘʡʥʝ ʥʝʧʦʩʪʦʷʥʝʥ ʠ ʧʦʜʚʝʨʞʝʥ ʚʘʨʴʠ-
ʨʦʚʘʥʠʶ ʧʦ ʛʦʜʘʤ. ɺ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʯʘʩʪ-
ʚʫʶʪ 4 ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ: ʤʝʟʦʬʠʪʳ, ʤʝʟʦ-
ʢʩʝʨʦʬʠʪʳ, ʛʠʛʨʦʤʝʟʦʬʠʪʳ ʠ ʤʝʟʦʛʠʛʨʦ-ʬʠʪʳ 
[10]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʥʳʭ ʩ 
2017-2021 ʛʛ. ʚ ʧʦʩʝʚʘʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʙʳʣʦ 
ʚʳʷʚʣʝʥʦ 35 ʚʠʜʦʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʪʥʦʩʠʤʳʭ 
ʢ 21 ʩʝʤʝʡʩʪʚʫ ʠ 35 ʨʦʜʘʤ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʘʩ-
ʪʝʥʠʡ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʙʳʣ ʧʨʝʜ-
ʩʪʘʚʣʝʥ 57 ʚʠʜʘʤʠ ʠʟ 23 ʩʝʤʝʡʩʪʚ ʠ 51 ʨʦʜʘ. ʆʙ-
ʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʥʘ ʨʫʜʝʨʘʣʴʥʳʭ ʠ ʩʝʛʝ-
ʪʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʩʦʩʪʘʚʠʣʦ 67, ʧʨʠ ʵʪʦʤ 
ʯʠʩʣʦ ʦʙʱʠʭ ʜʣʷ ʠʟʫʯʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚʠ-
ʜʦʚ ï 27 (ʪʘʙʣʠʮʘ 1). 
ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʝʤʝʡʩʪʚ ʩʝʛʝʪʘʣʴʥʳʭ 

ʠ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʠʜʳ 
ʩʝʤʝʡʩʪʚ Rosaceae, Scrophulariaceae, Urticaceae 
ʚʩʪʨʝʯʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʨʫʜʝʨʘʣʴʥʳʭ 
ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ (ʪʘʙʣʠʮʘ 2). ʀʭ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 
Potentilla anserina L., Linaria vulgaris (L.) Mill ., 
Urtica dioica L. ɺʠʜʳ ʩʝʤʝʡʩʪʚ Euphorbiaceae ʠ 
Lamiaceae ʧʨʦʠʟʨʘʩʪʘʣʠ ʚ ʧʦʩʝʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʅʦ ʚ ʮʝʣʦʤ ʥʘʙʣʶʜʘʣʩʷ ʦʜʠʥ 
ʠ ʪʦʪ ʞʝ ʩʦʩʪʘʚ ʩʝʤʝʡʩʪʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʤ 
Asteraceae, Poaceae, Brassicaceae, Fabaceae, 
Lamiaceae ʠ Polygonaceae. 

 
ʊʘʙʣʠʮʘ 1 ï ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ 

ʠ ʧʦʩʝʚʘ ɸʨʦʤʘʰʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 
ʇʦʢʘʟʘʪʝʣʴ ʊʠʧ ʤʝʩʪʦʦʙʠʪʘʥʠʷ 

ʈʫʜʝʨʘʣʴʥʦʝ  ʉʝʛʝʪʘʣʴʥʦʝ  
ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 57 35 
ʂʦʣʠʯʝʩʪʚʦ ʨʦʜʦʚ 51 35 
ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʝʡʩʪʚ 23 21 
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ʊʘʙʣʠʮʘ 2 ï ʏʠʩʣʦ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚ ʨʫʜʝʨʘʣʴʥʳʭ ʠ ʩʝʛʝʪʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ɸʨʦʤʘʰʝʚ-
ʩʢʦʛʦ ʨʘʡʦʥʘ 

 
ʉʝʤʝʡʩʪʚʘ 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 
ʩʝʛʝʪʘʣʴʥʳʭ ʤʝʩʪʦ-

ʦʙʠʪʘʥʠʡ 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 
ʨʫʜʝʨʘʣʴʥʳʭ 
ʤʝʩʪʦʦʙʠʪʘʥʠʡ 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʦʙɦ ʠʭ 
ʜʣʷ ʩʝʛʝʪʘʣʴʥʳʭ ʠ ʨʫʜʝ-
ʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ 

Amaranthaceae 1 1 1 
Apiaceae 1 2 1 

Asteraceae 3 15 3 
Brassicaceae 4 5 4 
Cannabaceae 1 1 1 

Caryophyllaceae 1 1 - 
Chenopodiaceae 2 1 1 
Convolvulaceae 1 1 1 

Cyperaceae 1 1 1 
Equisetaceae 1 1 1 

Euphorbiaceae 1 - - 
Fabaceae 2 6 2 

Fumariaceae 1 1 1 
Geraniaceae 1 2 1 
Lamiaceae 2 - - 
Onagraceae 1 1 1 

Plantaginaceae 1 2 1 
Poaceae 5 7 3 

Polygonaceae 2 3 1 
Rosaceae - 1 - 
Rubiaceae 1 1 1 

Scrophulariaceae - 1 - 
Urticaceae - 1 1 
Violaceae 1 1 1 

 
ʈʘʩʪʝʥʠʷ ʩʝʛʝʪʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʠʜʘʤʠ ʠʟ ʩʝ-
ʤʝʡʩʪʚ Asteraceae, Lamiaceae, Brassicaceae ʠ 
Poaceae. ʋʜʝʣʴʥʳʭ ʚʝʩ ʵʪʠʭ ʩʝʤʝʡʩʪʚ ʚ ʬʦʨʤʠ-
ʨʦʚʘʥʠʠ ʩʦʩʪʘʚʘ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 
14,29 ʜʦ 23,8 % (ʪʘʙʣʠʮʘ 3).  
ʅʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ (21,74 ï 65,22%) 

ʩʝʤʝʡʩʪʚ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʙʳʣ ʭʘ-
ʨʘʢʪʝʨʝʥ ʜʣʷ  Brassicaceae, Fabaceae, Poaceae ʠ 
Asteraceae.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʩʝ ʨʘʩ-

ʪʝʥʠʷ ʧʦ ʩʪʝʧʝʥʠ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥ-
ʥʦʤʫ ʪʠʧʫ ʤʝʩʪʦʦʙʠʪʘʥʠʷ (ʩʝʛʝʪʘʣʴʥʳʝ, ʩʝʛʝ-
ʪʘʣʴʥʦ-ʨʫʜʝʨʘʣʴʥʳʝ, ʨʫʜʝʨʘʣʴʥʦ-ʩʝʛʝʪʘʣʴʥʳʝ, 
ʨʫʜʝʨʘʣʴʥʳʝ) ʙʳʣʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʥʘ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʠʝ ʛʨʫʧʧʳ. 
ɼʦʣʷ ʩʝʛʝʪʘʣʴʥʳʭ ʚʠʜʦʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦ-

ʩʪʘʚʠʣʘ 14,9% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ. ʀʟ ʥʠʭ 
40% ʠʤʝʣʠ ʥʠʟʢʫʶ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʠ ʦʯʝʥʴ ʥʠʟ-
ʢʫʶ ʩʪʝʧʝʥʴ ʦʙʠʣʠʷ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʚʩʪʨʝ-
ʯʘʝʤʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ Persicaria lapathifolia L., 
Dracocephalum ruyschiana L., Chenopodium 
album L., Avena fatua L., Panicum ruderale (Kitag.), 
Echinochloa crusgalli (L.). ʉʪʝʧʝʥʴ ʦʙʠʣʠʷ ʜʣʷ ʚʠ-
ʜʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ ʥʠʟʢʦʡ ʜʦ ʩʨʝʜʥʝʡ. 
ɼʦʣʷ ʩʝʛʝʪʘʣʴʥʦ-ʨʫʜʝʨʘʣʴʥʳʭ ʚʠʜʦʚ ʩʦʩʪʘ-

ʚʠʣʘ 19,4% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ. ʇʨʠ ʵʪʦʤ 

46,2% ʠʤʝʣʠ ʥʠʟʢʫʶ ʩʪʝʧʝʥʴ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (II 
ʢʣʘʩʩ ʧʦʩʪʦʷʥʩʪʚʘ) ʠ ʥʠʟʢʫʶ ʩʪʝʧʝʥʴ ʦʙʠʣʠʷ. 
ʊʘʢ, Erigeron canadensis L. ʧʨʠ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ 
ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠʤʝʣ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʦʙʠʣʠʷ (4 
ʢʣʘʩʩ). ʊʘʢʠʝ ʚʠʜʳ, ʢʘʢ Cirsium arvense L., 
Atriplex sagittata Borkh., Cannabis ruderalis 
Janisch., Atriplex sagittata Borkh., Fumaria 
officinalis L., Brassica campestris L., Capsella bur-
sa-pastoris (L.) Medik., Panicum ruderale (Kitag.) 
Chang  ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ (IV ʠ V 
ʢʣʘʩʩʳ ʧʦʩʪʦʷʥʩʪʚʘ). ɺʳʩʦʢʠʡ ʢʣʘʩʩ ʦʙʠʣʠʷ 
ʙʳʣ ʫ Cirsium arvense L., ʠ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʫ 
Cannabis ruderalis Janisch. 
ʈʫʜʝʨʘʣʴʥʦ-ʩʝʛʝʪʘʣʴʥʳʝ ʚʠʜʳ ʩʦʩʪʘʚʠʣʠ 

23,9% ʦʪ ʠʭ ʦʙʱʝʛʦ ʯʠʩʣʘ. ʉʨʝʜʠ ʚʠʜʦʚ ʜʘʥʥʦʡ 
ʛʨʫʧʧʳ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʠʜʠʨʦʚʘʣʠ Convol-
vulus arvensis L., Chamaenerion angustifolium (L.) 
Scop., Sonchus arvensis L., Elytrigia repens (L.) 
Nevski. ʊʘʢʠʝ ʚʠʜʳ ʢʘʢ Scirpus lacustris L., 
Phragmites australis (Cav.) Trin. ʧʨʦʥʠʢʘʶ ʚ ʧʦ-
ʩʝʚ ʩ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʙʣʠʟʢʠʤ ʫʨʦʚʥʝʤ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ 
ʧʦʜʪʦʧʣʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʝ ʚʠ-
ʜʳ ʬʦʨʤʠʨʦʚʘʣʠ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ 
ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʜʦʣʴ ʫʯʘʩʪʢʦʚ 
ʧʦʜʪʦʧʣʝʥʠʷ. 
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ʊʘʙʣʠʮʘ 3 ï ʉʝʤʝʡʩʪʚʘ ʨʘʩʪʝʥʠʡ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʧʦʩʝʚʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʢʫʣʴʪʫʨ ɸʨʦʤʘʰʝʚʩʢʦʛʦ ʨʘʡʦʥʘ 

 
ʉʝʤʝʡʩʪʚʦ  

ʋʜʝʣʴʥʳʡ ʚʝʩ, % 
ʊʠʧ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ɹʝʟ ʚʳʜʝʣʝʥʠʷ ʪʠʧʘ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʈʫʜʝʨʘʣʴʥʦʝ ʉʝʛʝʪʘʣʴʥʦʝ 
Asteraceae 65,22 14,29 62,50 
Poaceae 30,43 23,80 29,17 
Fabaceae 26,09 9,52 25,00 

Brassicaceae 21,74 19,05 20,83 
Lamiaceae 4,35 14,29 12,50 

Polygonaceae 8,70 9,52 12,50 
Apiaceae 8,70 4,76 8,33 

Chenopodiaceae 4,35 9,52 8,33 
Geraniaceae 8,70 4,76 8,33 

Plantaginaceae 8,70 4,76 8,33 
Amaranthaceae 4,35 4,76 4,17 
Cannabaceae 4,35 4,76 4,17 

Caryophyllaceae 4,35 4,76 4,17 
Convolvulaceae 4,35 4,76 4,17 

Cyperaceae 4,35 4,76 4,17 
Equisetaceae 4,35 4,76 4,17 

Euphorbiaceae - 4,76 4,17 
Fumariaceae 4,35 4,76 4,17 
Onagraceae 4,35 4,76 4,17 
Rosaceae 4,35 - 4,17 
Rubiaceae 4,35 4,76 4,17 

Scrophulariaceae 4,35 - 4,17 
Urticaceae 4,35 - 4,17 
Violaceae 4,35 4,76 4,17 

 
ʈʫʜʝʨʘʣʴʥʳʝ ʚʠʜʳ ʩʦʩʪʘʚʣʷʣʠ 43,3% ʦʪ ʦʙ-

ʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ. ɺʳʩʦʢʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʥʘ ʨʫ-

ʜʝʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʪʘʢʠʭ ʚʠʜʦʚ, ʢʘʢ Urtica dioica L., Arctium 

tomentosum Mill., Taraxacum officinale Wigg. s.l., 

Artemisia vulgaris L., Achillea millefolium L., 

Artemisia absinthium L., Urtica dioica L., 

Bromopsis inermis (Leyss.) Holub, Polygonum 

aviculare L. s.l. ʆʪʜʝʣʴʥʳʝ ʚʠʜʳ (Artemisia 

vulgaris L.) ʚʩʪʨʝʯʘʣʠʩʴ ʠ ʚ ʧʦʩʝʚʝ, ʟʘʥʠʤʘʷ ʫʯʘ-

ʩʪʢʠ ʙʣʠʟʢʠʝ ʢ ʨʫʜʝʨʘʣʴʥʳʤ, ʣʠʙʦ ʧʦʩʝʣʷʷʩʴ ʥʘ 

ʚʳʤʦʯʢʘʭ. ʕʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʘʥʥʳʝ 

ʅʠʢʠʪʠʥʘ ɺ.ɺ. [10], ʋʣʴʷʥʦʚʦʡ ʊ.ʅ. [11], ʄʳʩ-

ʥʠʢ ɽ.ʅ. [6] ʦ ʪʦʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʚʠʜʳ ʩʥʘʯʘʣʘ ʟʘʢʨʝʧʣʷʶʪʩʷ ʥʘ ʨʫʜʝʨʘʣʴʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʘ ʟʘʪʝʤ ʫʞʝ ʧʝʨʝʭʦʜʷʪ ʚ ʜʨʫʛʫʶ 

ʛʨʫʧʧʫ. 

ʆʮʝʥʢʘ ʩʭʦʜʩʪʚʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʫʜʝʨʘʣʴ-

ʥʳʭ ʠ ʩʝʛʝʪʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 

ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʦʙʱ-

ʥʦʩʪʠ ɾʘʢʢʘʨʘ. ɽʛʦ ʟʥʘʯʝʥʠʝ ʜʣʷ ɸʨʦʤʘʰʝʚʩʢʦ-

ʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʠʣʦ 0,42. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

42% ʚʠʜʦʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ 

ʦʙʦʠʭ ʪʠʧʘʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ ʨʫʜʝʨʘʣʴ-

ʥʳʭ ʠ ʩʝʛʝʪʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʇʨʠ ʠʟʤʝʥʝ-

ʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦ-

ʨʦʚ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦ-

ʩʪʘʚʘ, ʦʙʠʣʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʧʦʩʝʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʨʫʜʝʨʘʣʴʥʳʝ ʠ ʩʝʛʝʪʘʣʴʥʳʝ ʤʝʩʪʦ-

ʦʙʠʪʘʥʠʷ ɸʨʦʤʘʰʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

67 ʚʠʜʘʤʠ ʨʘʩʪʝʥʠʡ ʠʟ 24 ʩʝʤʝʡʩʪʚ. ʏʠʩʣʦ ʦʙʱʠʭ 

ʚʠʜʦʚ ʥʘ ʠʟʫʯʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʩʦʩʪʘʚʠʣʦ 

27, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʠʜʦʚ ʠʟ ʩʝʤʝʡʩʪʚ 

Asteraceae, Poaceae, Brassicaceae, Fabaceae, 

Lamiaceae ʠ Polygonaceae. ʇʦ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ 

ʜʦʣʷ ʚʠʜʦʚ ʩʦʩʪʘʚʠʣʘ: ʩʝʛʝʪʘʣʴʥʳʭ ï 14,9%, ʩʝʛʝ-

ʪʘʣʴʥʦ-ʨʫʜʝʨʘʣʴʥʳʭ ï 19,4%, ʨʫʜʝʨʘʣʴʥʦ-

ʩʝʛʝʪʘʣʴʥʳʭ ï 23,9%, ʨʫʜʝʨʘʣʴʥʳʭ ï 43,3%. ʂʦ-

ʵʬʬʠʮʠʝʥʪ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʦʙʱʥʦʩʪʠ ɾʘʢʢʘʨʘ 

ʧʦʢʘʟʘʣ, ʯʪʦ 42% ʚʠʜʦʚ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʩʝʛʝ-

ʪʘʣʴʥʳʭ ʠ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʯʪʦ ʛʦ-

ʚʦʨʠʪ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʚʠʜʦʚ. ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʚʠ-

ʜʦʚ ʩ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚ ʧʦʩʝʚ 
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(Artemisia vulgaris L., Scirpus lacustris L., 

Phragmites australis (Cav.) Trin.) ʩʚʷʟʘʥʦ ʩ ʩʦʟʜʘ-

ʥʠʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʠʭ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ (ʧʦʜʪʦʧʣʝʥʠʝ, ʚʤrʦʯʢʠ). 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʃʫʥʝʚʘ ʅ.ʅ., ʄʳʩʥʠʢ ɽ.ʅ. ʕʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʚʠʜʦʚʦʛʦ 
ʩʦʩʪʘʚʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ // ɿʘʱʠʪʘ ʠ ʢʘʨʘʥʪʠʥ ʨʘʩʪʝʥʠʡ. ï 2014. ï ˉ 8 ï ʉ. 20ï23. 
2. ɺʨʝʜʦʥʦʩʥʦʩʪʴ ʩʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘʭ ʉʝʚʝʨʥʦʛʦ ɿʘʫʨʘʣʴʷ: ʤʦʥʦʛʨʘʬʠʷ / 

ɸ.ʉ. ʄʦʪʦʨʠʥ, ʅ.ɻ. ʄʘʣʳʰʢʠʥ, ʅ.ɺ. ʉʘʥʥʠʢʦʚʘ, ɺ.ɸ. ʀʚʘʥʦʚʘ. ï ʊʶʤʝʥʴ: ʀʟʜ-ʚʦ ɻɸʋ ʉʝʚʝʨ-
ʥʦʛʦ ɿʘʫʨʘʣʴʷ, 2018. ï 382 ʩ.  
3. ʄʦʪʦʨʠʥ ɸ.ʉ., ʄʘʣʳʰʢʠʥ ʅ.ɻ. ʉʘʥʥʠʢʦʚʘ ʅ.ɺ. ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʨʝʜʦʥʦʩʥʦʩʪʠ 

ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ ɿʘʫʨʘʣʴʷ: ʤʦʥʦʛʨʘʬʠʷ / ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝ-
ʤʠʷ. ʉʠʙ. ʦʪʜ-ʥʠʝ; ʅʀʀʉʍ ʉʝʚʝʨʥʦʛʦ ɿʘʫʨʘʣʴʷ. ï ʅʦʚʦʩʠʙʠʨʩʢ: ʀʟʜ-ʚʦ ʉʆ ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝ-
ʤʠʠ, 2009. ï 187 ʩ. 
4. ʉʘʥʥʠʢʦʚʘ ʅ.ɺ. ʉʝʛʝʪʘʣʴʥʘʷ ʬʣʦʨʘ ʚ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʉʝʚʝʨ-

ʥʦʛʦ ɿʘʫʨʘʣʴʷ // ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. - ˉ2 (65). - 
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ʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ // ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. - 
2020. - ˉ4 (63). - ʉ.96-99. 
6. ʄʳʩʥʠʢ ɽ.ʅ. ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʘʛʨʦʵʢʦʩʠ-
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ʈʝʬʝʨʘʪ. ʉʪʨʫʢʪʫʨʥʳʡ ʩʣʦʡ ʧʦʯʚʝʥʥʦʛʦ ʛʨʫʥʪʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʦʨʠʩʪʦʩʪʴʶ, ʚʣʘʛʦʝʤʢʦ-

ʩʪʴʶ ʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ. ʆʥʠ ʭʦʨʦʰʦ ʫʜʝʨʞʠʚʘʶʪ ʚʣʘʛʫ, ʤʝʥʴʰʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʝʬʣʷʮʠʠ, 
ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʦʟʜʫʰʥʦ-ʪʝʧʣʦʚʳʝ ʨʝʞʠʤʳ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʣʫʯʰʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʠʢ-
ʨʦʬʣʦʨʳ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʥʩʠʚʥʫʶ ʤʦʙʠʣʠʟʘʮʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʙ-
ʣʝʛʯʘʝʪ ʣʫʯʰʫʶ ʧʝʨʝʨʘʙʦʪʢʫ. ʏʝʨʥʦʟʝʤʳ ʣʝʩʦʩʪʝʧʠ ʠ ʩʪʝʧʝʡ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʦʙʣʘ-
ʜʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʭʦʨʦʰʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʦʥʠ ʫ ʪʠʧʠʯʥʳʭ 
ʯʝʨʥʦʟʝʤʦʚ, ʟʘʥʠʤʘʶʱʠʭ 40-45 % ʧʣʦʱʘʜʠ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʡ ʟʦʥ rʠ ʦʪʣʠʯʘʶʱʠʭʩʷ 
ʧʨʦʯʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʚʳʩʦʢʦʡ ʚʦʜʦʝʤʢʦʩʪʴʶ. ʊʘʢʞʝ ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʩʪʨʫʢ-
ʪʫʨʥʳʝ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʩʣʦʷ ʧʦʯʚʳ ʙʳʣʠ ʫʩʪʦʡʯʠʚʳ ʢ ʨʘʟʨʫʰʝʥʠʶ, ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳ. ʕʪʦ 
ʢʘʯʝʩʪʚʦ ʩʚʷʟʘʥʦ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʠ ʧʨʝʚʨʘʱʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʤʠ-
ʥʝʨʘʣʠʟʘʮʠʝʡ ʧʝʨʝʛʥʦʷ ʠ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʧʦʯʚʝ. ɼʣʷ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 
ʝʛʦ ʨʝʰʘʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʨʘʙʦʯʠʡ ʮʠʢʣ (ʧʦʨʠʩʪʦʩʪʴ), ʧʣʦʪʥʦʩʪʴ, ʦʙʲʝʤʥʘʷ ʤʘʩ-
ʩʘ. ʀ ʨʘʩʪʝʥʠʷ ʪʘʢ ʞʝ ʧʣʦʭʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʦʯʝʥʴ ʧʣʦʪʥʳʝ ʠ ʨʳʭʣʳʝ ʩʣʦʠ ʧʦʯʚʳ. ɺ ʯʨʝʟʤʝʨʥʦ 
ʫʧʣʦʪʥʝʥʥʳʭ ʯʘʱʝ, ʯʝʤ ʚ ʨʳʭʣʳʭ, ʥʘʨʫʰʘʝʪʩʷ ʚʦʟʜʫʭʦ- ʠ ʛʘʟʦʦʙʤʝʥ, ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ 
ʥʝʜʦʩʪʫʧʥʦʡ ʚʣʘʛʠ. ʏʨʝʟʤʝʨʥʦ ʨʳʭʣʘʷ ʧʦʯʚʘ ʥʝ ʩʧʦʩʦʙʥʘ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ, ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙ-
ʭʦʜʠʤʳʡ ʢʦʥʪʘʢʪ ʯʘʩʪʠʮ ʧʦʯʚʳ ʩ ʧʨʦʨʘʩʪʘʶʱʠʤʠ ʩʝʤʝʥʘʤʠ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ - ʠ ʩ ʢʦʨʥʝʚʦʡ 
ʩʠʩʪʝʤʦʡ ʨʘʩʪʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʦʧ-
ʨʝʜʝʣʝʥʥʘʷ ʩʪʝʧʝʥʴ ʧʣʦʪʥʦʩʪʠ ʩʣʦʷ ʧʦʯʚʳ, ʭʦʪʷ ʦʥʘ ʥʝ ʦʜʠʥʘʢʦʚʘ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠ ʢʫʣʴʪʫʨ. 
ʊʦ ʞʝ ʩʘʤʦʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʣʦʷ ʧʦʯʚʳ. 
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Essay. The structural layer of the soil has high porosity, moisture capacity and water permeability. 
They retain moisture well, undergo less deflation, create favorable air-thermal conditions, which caus-
es a better formation of the microflora of the soil layer, provides an intensive mobilization of nutrients, 
and facilitates better processing. The chernozems of the forest-steppe and steppes of the European part 
of Russia generally have good physical properties. They are most favorable in typical chernozems, 
which occupy 40-45% of the area of the Central Chernozem zone and are distinguished by a strong 
mechanical structure and high water capacity. It is also very important that the structural individual 
parts of the soil layer are resistant to destruction, waterproof. This quality is associated with the accu-
mulation and transformation of organic matter, the formation and mineralization of humus and many 
other processes in the soil. For agronomic evaluation, its decisive indicators are the working cycle (po-
rosity), density, bulk density. And plants also react poorly to very dense and loose soil layers. In overly 
compacted, more often than in loose ones, air and gas exchange is disrupted, the content of inaccessi-
ble moisture increases, and there is practically no room for digestible. An excessively loose soil is not 
able to retain moisture, there is no necessary contact of soil particles "with germinating seeds, and later 
with the root system of plants. Thus, a certain degree of density of the soil layer is required for normal 
growth and development of plants, although it is not the same for different species and crops The same 
applies to other indicators of the physical properties of the soil layer. 

 
Keywords: soil density, properties of chernozems, corn, crop rotation, winter wheat, barley. 

 
ɺʚʝʜʝʥʠʝ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ, 
ʩʧʦʩʦʙʥʦʡ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʠʣʠ ʧʨʠ ʟʥʘʯʠʪʝʣʴ-
ʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʝʩʧʝʯʠʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʣʦ-
ʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʧʦʣʫʯʝʥʠʝ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʫʨʦʚʥʝ ʣʫʯʰʠʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ɺ ʩʚʦʠʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷʭ ʤʳ ʠʟʫʯʘʣʠ ʫʩʣʦʚʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ 
ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʠ ʟʝʨʥʦʪʨʘʚʷʥʦʤ ʩʝʚʦʦʙʦ-
ʨʦʪʘʭ: 
ɿʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʡ ʩʝʚʦʦʙʦʨʦʪ: 1. ʏʝʨʥʳʡ 

ʧʘʨ; 2. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ; 3. ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ; 4. 
ʂʫʢʫʨʫʟʘ; 5. ʗʯʤʝʥʴ. 
ɿʝʨʥʦʪʨʘʚʷʥʦʡ ʩʝʚʦʦʙʦʨʦʪ: 1. ʆʜʥʦʣʝʪʥʠʝ 

ʪʨʘʚʳ (ʚʠʢʦ-ʦʚʩy);  
2. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ; 3. ʗʯʤʝʥʴ ʩ ʧʦʜʩʝʚʦʤ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ; 
4. ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ (ʢʣʝʚʝʨ); 5. ʆʟʠʤʘʷ 

ʧʰʝʥʠʮʘ. 
ʀʟʫʯʘʣʠʩʴ ʩʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯ-

ʚʳ (ʚʩʧʘʰʢʘ ʨʘʟʥʦʛʣʫʙʠʥʥʘʷ, ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʜʣʷ 
ʟʦʥʳ ʠ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʧʨʝʜʧʦʣʘʛʘʝʪ 
ʧʨʠʤʝʥʝʥʠʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʨʳʭʣʝʥʠʡ ʧʦʯʚʳ ʧʦ 

ʤʝʨʝ ʧʦʷʚʣʝʥʠʷ ʩʦʨʥʷʢʦʚ) ʥʘ ʬʦʥʝ ʯʝʪʳʨʸʭ ʩʠʩ-
ʪʝʤ ʫʜʦʙʨʝʥʠʡ ʠʟ ʨʘʩʯʸʪʘ ʥʘ 1 ʛʘ ʩʝʚʦʦʙʦʨʦʪʥʦʡ 
ʧʣʦʘɦʜʠ.  
ɺ ʢʘʯʝʩʪʚʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʫʶ, ʚ ʢʘʯʝʩʪʚʝ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʙʳʣʠ ʚʟʷʪʳ ʪʨʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 
ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ, ʛʜʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʚʦ-
ʦʙʦʨʦʪʦʚ ʠ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʚʥʦʩʠʣʠ ʨʘʟʥʳʝ ʜʦ-
ʟʳ ʥʘʚʦʟʘ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʠʜʝʨʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ 
ʠ ʧʨʠʤʝʥʷʣʠ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʡ ʧʦʙʦʯʥʫʶ 
ʥʝʪʦʚʘʨʥʫʶ ʧʨʦʜʫʢʮʠʶ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ. 
ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ ʚʳ-
ʛʣʷʜʝʣʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 
ɿʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʡ ʩʝʚʦʦʙʦʨʦʪ: 1. ʆʨʛʘʥʦ-

ʤʠʥʝʨʘʣʴʥʘʷ (ʥʘʚʦʟ 8 ʪ/ʛʘ + N80 P40 K120 ʥʘ 1 ʛʘ, 
ʢʦʥʪʨʦʣʴ); 2. ʆʨʛʘʥʠʯʝʩʢʘʷ 1 (ʥʘʚʦʟ 36 ʪ/ʛʘ); 
3. ʆʨʛʘʥʠʯʝʩʢʘʷ 2 (ʥʘʚʦʟ 28 ʪ/ʛʘ + ʧʦʙʦʯʥʘʷ 

ʥʝʪʦʚʘʨʥʘʷ ʧʨʦʜʫʢʮʠʷ); 
4. ʆʨʛʘʥʠʯʝʩʢʘʷ 3 (ʥʘʚʦʟ 20 ʪ/ʛʘ + ʧʦʙʦʯʥʘʷ 

ʥʝʪʦʚʘʨʥʘʷ ʧʨʦʜʫʢʮʠʷ + ʩʠʜʝʨʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ). 
ɿʝʨʥʦʪʨʘʚʷʥʦʡ ʩʝʚʦʦʙʦʨʦʪ: 1. ʆʨʛʘʥʦ-

ʤʠʥʝʨʘʣʴʥʘʷ (ʥʘʚʦʟ 8 ʪ/ʛʘ + N65 P40 K50 ʥʘ 1 ʛʘ, 
ʢʦʥʪʨʦʣʴ); 2. ʆʨʛʘʥʠʯʝʩʢʘʷ 1 (ʥʘʚʦʟ 30 ʪ/ʛʘ); 3. 
ʆʨʛʘʥʠʯʝʩʢʘʷ 2 (ʥʘʚʦʟ 24 ʪ/ʛʘ + ʧʦʙʦʯʥʘʷ ʥʝʪʦ-
ʚʘʨʥʘʷ ʧʨʦʜʫʢʮʠʷ); 4. ʆʨʛʘʥʠʯʝʩʢʘʷ 3 (ʥʘʚʦʟ 12 
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ʪ/ʛʘ + ʧʦʙʦʯʥʘʷ ʥʝʪʦʚʘʨʥʘʷ ʧʨʦʜʫʢʮʠʷ + ʩʠʜʝ-
ʨʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ). 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʙʦʣʝʝ ʧʦʣʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʦʨ-

ʛʘʥʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʫʜʦʙʨʝʥʠʷ 3 ʚ ʧʦʣʷʭ ʩʝʚʦ-
ʦʙʦʨʦʪʦʚ ʚʚʦʜʠʣʠ ʩʠʜʝʨʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ. ʇʨʠ 
ʵʪʦʤ ʩʝʚʦʦʙʦʨʦʪʳ ʚʳʛʣʷʜʝʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-
ʟʦʤ. 
ɿʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʡ ʩʝʚʦʦʙʦʨʦʪ: 1. ʉʠʜʝ-

ʨʘʣʴʥʳʡ ʧʘʨ; 2. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ; 3. ʉʘʭʘʨʥʘʷ 
ʩʚʝʢʣʘ; 4. ʂʫʢʫʨʫʟʘ; 5. ʗʯʤʝʥʴ + ʧʦʞʥʠʚʥʦ ʦʜʥʦ-
ʣʝʪʥʠʝ ʪʨʘʚʳ ʥʘ ʩʠʜʝʨʘʪ. 
ɿʝʨʥʦʪʨʘʚʷʥʦʡ ʩʝʚʦʦʙʦʨʦʪ: 1. ʆʜʥʦʣʝʪʥʠʝ 

ʪʨʘʚʳ ʥʘ ʩʝʥʦ + ʧʦʫʢʦʩʥʦ ʦʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ ʥʘ 
ʩʠʜʝʨʘʪ; 2. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ; 3. ʗʯʤʝʥʴ ʩ ʧʦʜʩʝ-
ʚʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ; 4. ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 
ʧʝʨʚʳʡ ʫʢʦʩ ʥʘ ʩʝʥʦ, ʚʪʦʨʦʡ ʥʘ ʩʠʜʝʨʘʪ; 5. ʆʟʠ-
ʤʘʷ ʧʰʝʥʠʮʘ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2010-2015 ʛʛ. ʚ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝʚʦʤ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ ʦʧʳʪʝ. 
ʆʧʳʪ ʙʳʣ ʨʘʟʤʝʱʝʥ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ 
ʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʘʨʠʘʥʪʦʚ. 
ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 162 ʤ

2
 (30,0 ʭ 5,4). ʇʨʠ ʚʦʟʜʝ-

ʣʳʚʘʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ ʨʫʢʦʚʦʜʩʪʚʦʚʘ-
ʣʠʩʴ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʚʳʨʘ-
ʱʠʚʘʥʠʶ ʜʘʥʥʳʭ ʢʫʣʴʪʫʨ.  
ʉʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪ ʪʘʢʦʝ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʩʪʨʫʢ-
ʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ, ʦʙʝʩʧʝʯʠ-
ʚʘʶʱʝʝ ʦʧʪʠʤʘʣʴʥʳʡ ʨʦʩʪ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩ-
ʪʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩ-
ʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʜ-
ʥʳʡ, ʚʦʟʜʫʰʥʳʡ ʠ ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤʳ. ʆʜʥʘʢʦ 
ʥʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʝʥʥʦʛʦ 
ʩʣʦʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʫʣʫʯʰʝʥʠʶ ʧʠʪʘʥʠʷ ʨʘʩ-
ʪʝʥʠʡ (ʚʦ ʤʥʦʛʦʤ ʟʘ ʩʯʝʪ ʧʨʠʨʦʜʥʳʭ, ʙʠʦʣʦʛʠʯʝ-
ʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʦ ʝʩʪʴ ʵʬʬʝʢʪʠʚ-
ʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ), ʚ ʙʫʜʫʱʝʤ 
ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʮʠʢʣʘ ʨʘʙʦʪʳ ʙʘ-
ʪʘʨʝʡ ʚ ʧʨʠʨʦʜʝ, ʨʘʟʣʦʞʝʥʠʶ ʠ ʧʦʪʝʨʝ ʥʘʠʙʦʣʝʝ 
ʮʝʥʥʦʡ ʯʘʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʧʝʨʝʛʥʦʷ, ʘ ʪʘʢʞʝ 
ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʨʘʙʦʪʝ ʪʝʭ-
ʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʨʠ ʧʦʩʝʚʝ, ʧʦʜʢʦʨʤʢʝ, ʫʙʦʨʢʝ 
ʫʨʦʞʘʷ ʠ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ ʚ ʧʦʣʝ ʧʦʯʚʘ ʫʧʣʦʪʥʷ-
ʝʪʩʷ ʠ ʦʧʨʳʩʢʠʚʘʝʪʩʷ, ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ 
ʵʨʦʟʠʠ. ʅʘʧʨʠʤʝʨ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʦʜʥʦʛʦ ʢʦʨʥʷ 
ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʧʦʩʝʷʥʥʦʡ ʚʥʝ ʢʦʣʝʠ ʪʨʘʢʪʦʨʘ, 

ʩʦʩʪʘʚʣʷʝʪ 389 ʛ, ʧʦ ʢʦʣʝʝ - ʤʝʥʝʝ 80 ʛ; ʤʘʩʩʘ 
ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʙʝʟ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʣʝʩ 
ʪʨʘʢʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 0,96-0,98 ʛ/ʩʤ

3
, ʠʟ ʥʠʭ ʥʘʢʘ-

ʪʘʥʥʦʡ - 1,07-1,12. ʋʨʦʞʘʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʙʳʣ 
ʩʥʠʞʝʥ ʥʘ 2,2 ʪ/ʛʘ, ʷʯʤʝʥʷ - ʥʘ 6 ʪ/ʛʘ. ɺ ʣʶʙʦʤ 
ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦ-
ʥʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʣʦʷ ʧʦʯʚʳ, ʯʪʦʙʳ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʠʩʢʣʶʯʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʭʥʠ-
ʢʫ [1, 2, 3]. 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʪʠʤʘʣʴʥʳʡ ʦʙ̡ʝʤ 

ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪ-
ʚʘ ʨʘʩʪʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,1-1,3 ʛ/ʩʤ

3
, 

ʥʘʠʣʫʯʰʘʷ ʧʦʨʠʩʪʦʩʪʴ ï 55-65% ʦʙʲʝʤʘ ʧʦʯʚʝʥ-
ʥʦʛʦ ʩʣʦʷ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ - 50-55%. ʌʠʟʠʦ-
ʣʦʛʠʯʝʩʢʠ ʤʠʥʠʤʘʣʴʥʳʡ ʟʘʧʘʩ ʚʦʟʜʫʭʘ ʠʣʠ ʥʘ-
ʢʘʥʫʥʝ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʠʤʝʝʪ ʩʦʩʪʘʚ, ʨʘʚʥʳʡ 15% 
ʦʙʲʝʤʘ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʣʦʜʦ-
ʨʦʜʠʷ ʧʦʯʚ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢʘʞʜʦʛʦ ʠʟ ʬʘʢ-
ʪʦʨʦʚ, ʠʤʝʶʱʠʭ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 
ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, - ʵʪʦ ʥʝ ʪʦʣɹ-
ʢʦ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʥʦ ʠ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ, ʩ 
ʤʘʣʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 
ʘʛʨʦʥʦʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʧʦ ʅ.ɸ. 
ʂʘʯʠʥʩʢʦʤʫ - ʧʦʯʚʝʥʥʳʝ ʘʛʨʝʛʘʪʳ 0,5-10 ʤʤ; 
ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ ʘʛʨʦʥʦʤʠʯʝʩʢʠ 
ʮʝʥʥʳʤʠ ʘʛʨʝʛʘʪʳ ʦʪ 0,25 ʜʦ 7 ʤʤ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣʦ ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʭʠʤʠʯʝʩʢʦʡ ʟʘʠɦ-
ʪ  rʚ ʙʦʨʴʙʝ ʩ ʩʦʨʥʷʢʘʤʠ, ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟ-
ʥʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʆʥʠ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʩʝʣɹ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʚʩʝ 
ʚʦʟʤʦʞʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʯʪʦ ʧʦʟʚʦ-
ʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʠ ʩʧʝʮʠʬʠʯʝ-
ʩʢʠʝ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʚ ʚʳʙʨʘʥ-
ʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʦʙʨʘʙʦʪʢʘ ʫʯʘʩʪʢʦʚ 
ʧʦʜ ʦʟʠʤʳʝ ʢʫʣʴʪʫʨʳ ʧʦʩʣʝ ʥʝʨʘʚʥʦʤʝʨʥʳʭ 
ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʝʜʦʩʪʘʪʦʯ-
ʥʦʤʫ ʫʚʣʘʞʥʝʥʠʶ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʪʨʝʙʫʝʪ 
ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʢʦʥ-
ʮʝʧʮʠʠ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʪʩʷ 
ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʫʜʘʣʦʩʴ ʩʦʭʨʘʥʠʪʴ ʚʣʘ-
ʛʫ, ʦʩʪʘʶʱʫʶʩʷ ʧʦʩʣʝ ʫʨʦʞʘʷ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ, 
ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʝʥʥʦʛʦ 
ʩʣʦʷ, ʙʝʟʦʧʘʩʥʦ ʫʜʘʣʷʷ ʢʦʤʢʠ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʤ 
ʩʣʦʝ ʧʦʯʚʳ - ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ɻ ʪʦʤ ʤʝʩʪʝ. 
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ʉʦʜʝʨʞʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʧʳʣʝʚʦʛʦ ʩʦ-
ʜʝʨʞʘʥʠʷ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 
ʧʨʝʚʳʰʘʝʪ 3-5 %, ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ ʚʦʜʦ-
ʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʢʨʫʧʥʝʝ 0,25 ʤʤ ʩʦʩʪʘʚʣʷʝʪ 
40-60 %, ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ - 1,03-1,0 ʛ/ʩʤ

3
, ʧʦʨʦʟ-

ʥʦʩʪʴ - 54-60 % (ʪʘʙʣʠʮʘ 1). 
ɺʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʘ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʪʠ-

ʧʠʯʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʮʝʣʠʥʥʳʭ ʫʯʘʩʪʢʦʚ: 5,2 
ʤʤ/ʤʠʥ ʚ ʧʝʨʚʳʡ ʯʘʩ; 2,6-2,8ʤʤ/ʤʠʥ - ʚ ʪʨʝʪʠʡ ʠ 
ʯʝʪʚʝʨʪʳʡ. ʅʘ ʧʘʭʦʪʥʦʤ ʩʣʦʝ, ʦʥʘ ʦʧʫʩʢʘʝʪʩʷ 
ʚʜʚʦʝ, ʥʦ ʠ ʟʜʝʩʴ ʦʩʪʘʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ 
ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʝʤʣʝʤʦʡ (ʧʦ ʰʢʘʣʝ ʅ.ɸ. ʂʘ-
ʯʠʥʩʢʦʛʦ)  ʚ ʧʝʨʚʳʡ ʯʘʩ - 2,2-3 ʤʤ/ʤʠʥ, ʚʦ ʚʪʦ-
ʨʦʡ - 1,4-1,6 ʤʤ/ʤʠʥ. 
ʆʜʦʙʨʠʪʝʣʴʥʳʤ ʩʣʦʞʝʥʠʝʤ ʨʘʟʣʠʯʘʶʪʩʷ 

ʚʳʱʝʣʦʯʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨ-
ʥʦʟʝʤʴʷ. ʅʦ ʩʨʝʜʠ ʥʠʭ ʤʥʦʛʦ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟ-
ʮʦʚ ʩ ʨʘʩʧʳʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʪʨʦʝʥʠʷ ʠ ʚʦ-
ʜʦʧʨʦʯʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʢʨʫʧʥʝʝ 0,25 ʤʤ - ʜʦ 
30-40 %; ʦʥʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʳ ʢ ʫʧʣʦʪʥʝʥʠʶ. 
ɺ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʯʚʝʥʥʳʝ 
ʛʨʫʥʪʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ 
ʙʦʣʝʝ 0,25 ʤʤ ʜʦ 40-60 %, ʥʘ ʮʝʣʠʥʝ - ʜʦ 72-87 
%. ʈʘʟʨʫʰʝʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ (ʛʣʘʚ-
ʥʳʤ ʦʙʨʘʟʦʤ ʢʨʫʧʥʝʝ 1 ʤʤ) ʧʨʦʠʩʪʝʢʘʝʪ ʚ ʧʝʨ-
ʚʳʝ ʰʝʩʪʴ ʣʝʪ ʧʦʩʣʝ ʨʘʩʧʘʰʢʠ ʮʝʣʠʥʳ. ʏʝʨʝʟ 
ʩʝʤʴʜʝʩʷʪ ʣʝʪ ʠ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ 
ʨʘʩʧʘʜʘ ʧʦʯʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʨʦʠʩʭʦʜʷʱʝʝ 
ʩʠʥʭʨʦʥʥʦ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʛʫʤʫʩʘ, ʩʜʝʨʞʠʚʘ-
ʝʪʩʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʠ 
ʠʟʤʝʥʝʥʠʷ ʧʦʯʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʠʭʦʜʠʪ ʚ 
ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʩ ʧʨʦʮʝʩʩʘʤʠ ʝʝ ʥʦ-
ʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʧʦʯʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʪʘʢ ʠ 
ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʞʝʥʠʷ [4, 5, 6]. 
ɺʳʱʝʣʦʯʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ ʠʤʝʶʪ ʚ ʩʚʦʝʤ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦ-
ʩʪʴʶ ʧʨʦʪʠʚ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ. ʉʦʜʝʨʞʘʥʠʝ ʵʨʦ-
ʟʠʦʥʥʦ-ʫʩʪʦʡʯʠʚʳʭ ʢʨʫʧʠʮ (ʙʦʣʝʝ 1 ʤʤ ʧʨʠ ʩʫ-
ʭʦʤ ʧʨʦʩʝʠʚʘʥʠʠ) ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ï 50-
75 %. ɺʧʠʪʳʚʘʥʠʝ ʚʦʜʳ ʧʘʭʦʪʥʳʤ ʛʦʨʠʟʦʥʪʦʤ 
ʚʳʩʦʢʦʝ. ɿʘ ʧʝʨʚʳʡ ʯʘʩ ʧʦʜ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘ-
ʚʘʤʠ ʚʦʜʳ ʧʦʛʣʦʱʘʝʪʩʷ 172 ʤʤ, ʦʟʠʤʦʡ ʨʦʞʴʶ - 
ʦʪ 72 ʜʦ 157 ʤʤ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʯʚʝʥʥʦʛʦ ʚʦʟʜʫ-
ʭʘ ʜʦ ʛʣʫʙʠʥʳ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ 60 ʩʤ ʥʝ 
ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ 15 % ʦʙʲʝʤʘ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ. 
ʂ ʧʨʠʤʝʨʫ, ʶʞʥʳʝ ʯʝʨʥʦʟʝʤʳ, ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʳ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʩʪʝʧʥʦʡ ʟʦʥʳ, ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦ-
ʩʪʴʶ. ʉʪʨʝʤʠʪʝʣʴʥʦʩʪʴ ʚʧʠʪʳʚʘʥʠʷ ʚʣʘʛʠ ʚ 
ʧʝʨʚʳʡ ʯʘʩ-1,75 ʤʤ/ʤʠʥ, ʟʘʪʝʤ ʦʥʘ ʧʦʥʝʤʥʦʛʫ 
ʚʳʧʘʜʘʝʪ ʜʦ 0,69-0,76. ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʠ-
ʮʝʣʣʷʨʥʦ ʢʘʨʙʦʥʘʪʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʪʠʧʠʯʥʳʭ, 
ʦʪʣʠʯʘʶʱʠʭʩʷ ʙʦʣʝʝ ʥʝʧʨʦʥʠʮʘʝʤʳʤ ʩʣʦʞʝʥʠ-
ʝʤ, ʥʝʤʥʦʛʦ ʥʠʞʝ: 1,52 - ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʯʘʩʘ ʠ 
0,6-0,5 ʤʤ/ʤʠʥ - ʩ ʪʨʝʪʴʝʛʦ ʚʘʨʠʘʥʪʘ ʥʘʙʣʶʜʝ-
ʥʠʡ. ʉʦʜʝʨʞʘʥʠʝ ʧʳʣʠ (ʯʘʩʪʠʮ ʤʝʣʴʯʝ 0,25 ʤʤ 

ʧʨʠ ʩʫʭʦʤ ʧʨʦʩʝʠʚʘʥʠʠ) ʩʦʩʪʘʚʣʷʝʪ 5-8 %, 
ʬʨʘʢʮʠʡ ʨʘʟʤʝʨʦʤ 1-3 ʤʤ ï 21-25 %, ʚʦʜʦʧʨʦʯ-
ʥʳʭ ʘʛʨʝʛʘʪʦʚ ʢʨʫʧʥʝʝ 0,25 ʤʤ - 44-50 %, ʚ ʪʦʤ 
ʯʠʩʣʝ ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʝʛʘ-
ʪʦʚ ʢʨʫʧʥʝʝ 1 ʤʤ ï 15-16 %. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʚʦʡʩʪʚʘ ʯʝʨʥʦ-

ʟʝʤʦʚ ʠ ʝʛʦ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʚ ɽʚʨʦʧʝʡʩʢʦʡ 
ʯʘʩʪʠ ʈʦʩʩʠʠ, ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʪʝʨʧʝʚʘʶʪ ʚʩʝ 
ʩʪʘʜʠʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: ʧʨʦʛʨʝʩʩʠʨʫʶʪ ʩ ʠʟ-
ʤʝʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ, ʩʥʠ-
ʞʘʶʪ ʝʛʦ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʫʚʝʣʠʯʠʚʘʶʪ 
ʩʪʝʧʝʥʴ ʦʙʩʳʧʘʝʤʦʩʪʠ, ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ 
ʦʧʘʩʥʳʤʠ. ʅʦ ʥʘʣʠʯʠʝ ʚ ʯʝʨʥʦʟʝʤʘʭ ʧʦʯʚʦʦʙ-
ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 
ʩʪʦʷ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʙʦʣʝʝ 90 % ʨʘʩʪʝʥʠʡ 
ʠʤʝʶʪ ʪʦʣʱʠʥʫ 0,25 ʤʤ, ʘ 40-50 % ʩʦʟʜʘʝʪ 
ʩʚʦʝʦʙʨʘʟʥʫʶ ʧʦʯʚʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʫʜʦʚ-
ʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʦʧʪʠʤʘʣʴʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʧʦʯʚʝ ʚʳʜʝʨʞʠʚʘʪʴ ʜʣʠʪʝʣʴʥʳʡ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʘʙʦʯʠʡ ʮʠʢʣ. ʈʘʚʥʦ-
ʚʝʩʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡ-
ʩʪʚʘ ʪʘʢʞʝ ʦʧʪʠʤʘʣʴʥʳ ʜʣʷ ʨʦʩʪʘ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɿʜʝʩʴ ʩʝʚʦʦʙʦʨʦʪ ʠ ʨʘʩ-
ʧʦʣʦʞʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ 
ʧʦʨʦʞʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʦʛʣʘʰʝʥʠʷ ʦ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʠ, ʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʶʪ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
ʤʳ ʫʜʝʣʠʣʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʣʦʪʥʦʩʪʠ 
ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ. ʀʩʩʣʝʜʦʚʘʣʠ ʧʦʩʝʚʳ ʟʝʨʥʦ-
ʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʧʦʣʷʭ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ [7, 8]. ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥ-
ʥʦʛʦ ʩʣʦʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʦʝʤ 0-30 ʩʤ ʚ ʥʘʯʘʣʝ 
ʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʢʫʣʴʪʫʨʥʳʭ 
ʨʘʩʪʝʥʠʡ. ɹʠʦʣʦʛʠʯʝʩʢʠ ʟʝʤʣʠ, ʧʨʦʠʟʚʦʜʷʱʠʝ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʷʚʣʷʶʪʩʷ 
ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʠ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦ-
ʜʫʢʮʠʠ ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 
ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʠ [9, 10]. 
ʇʦʣʥʳʝ ʢʦʤʧʣʝʢʩʥʦ ʠʟʫʯʝʥʥʳʝ ʨʝʛʠʩʪʨʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʩʝʚʦʦʙʦ-
ʨʦʪʝ ʚ ʥʘʯʘʣʝ ʚʝʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ ʩʧʦʩʦʙʩʪʚʦ-
ʚʘʣʠ ʩʥʠʞʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʦʪʥʦʩʪʴʶ ʧʨʠ ʢʦʥʪʨʦʣʝ, ʢʘʢ ʥʘ 
ʬʦʥʝ ʚʩʧʘʰʢʠ, ʪʘʢ ʠ ʥʘ ʬʦʥʝ ʥʝʛʣʫʙʦʢʦʡ ʦʙ-
ʨʘʙʦʪʢʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ. ɺ ʎʏɿ ʙʦʣʴʰʘʷ 
ʯʘʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʘʭʦʜʠʪ-
ʩʷ ʥʘ ʯʝʨʥʦʟʝʤʘʭ ʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯ-
ʚʘʭ. ʪɻʠ ʧʦʯʚʳ ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʴʰʠʤ ʩʦʜʝʨ-
ʞʘʥʠʝʤ ʛʫʤʫʩʘ, ʭʦʨʦʰʝʡ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦ-
ʩʪʴʶ ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʚʣʘʛʦʝʤʢʦ-
ʩʪʴʶ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʨʘʟʦʚʳʚʘʪʴ ʠ ʩʦʭʨʘʥʷʪʴ 
ʟʝʨʥʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ. 
ʉʠʩʪʝʤʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʦʟʠ-

ʤʫʶ ʧʰʝʥʠʮʫ ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ ʞʝʩʪʢʦʩʪʠ 
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ʩʣʦʷ ʧʦʯʚʳ ʥʘ 0,03 ʛ/ʩʤ
3
 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-

ʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʘ ʥʘ ʬʦʥʝ ʚʩʧʘʰʢʠ ʥʘ 
0,12 ʛ/ʩʤ

3
 ʠ ʥʘ ʬʦʥʝ ʥʝʛʣʫʙʦʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ (ʪʘʙʣʠʮʘ 2).  
ʂ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ 

ʩʣʦʷ ʚʳʨʘʚʥʠʚʘʶʪ ʧʦʜ ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ. ʕʪʦ 
ʙʦʣʝʝ ʟʘʤʝʪʥʦ ʥʘ ʬʦʥʝ ʥʝʛʣʫʙʦʢʦʡ ʦʙʨʘʙʦʪʢʠ 
ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ. ɺ ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ 
ʦʨʛʘʥʠʯʝʩʢʘʷ 1 ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ 
ʫʨʦʚʥʝ, ʘ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ ʦʨʛʘʥʠʯʝʩʢʘʷ 2 ʠ 3 
ʧʦʢʘʟʘʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʥʘ ʫʨʦʚʥʝ 0,05 
ʠ 0,04 ʛ/ʩʤ

3
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʥʘ ʬʦʥʝ ʚʩʧʘʰʢʠ 
ʥʘʙʣʶʜʘʣʩʷ ʧʨʦʮʝʩʩ ʩʘʤʦʦʯʠʱʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ 
ʩʣʦʷ. ʊʘʢʞʝ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʠʟʫʯʝʥʠʝ 
ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ ʦʨʛʘʥʠʯʝʩʢʘʷ 1 ʠ 2 ʨʘʩʧʨʦ-
ʩʪʨʘʥʷʣʦʩʴ ʙʳʩʪʨʝʝ, ʯʝʤ ʚʘʨʠʘʥʪ ʩʠʩʪʝʤʳ ʫʜʦʙ-
ʨʝʥʠʡ ʦʨʛʘʥʠʯʝʩʢʘʷ 3. ʅʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʘ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʫʝʪʩʷ ʤʝʥʝʝ ʯʝʤ ʟʘ ʧʦʣʚʝʢʘ. 
ʇʦʯʚʘ ʣʝʛʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩ ʟʘʧʘʩʦʤ 
ʜʦ ʚʣʘʞʥʦʩʪʠ ʩʧʦʩʦʙʥʘ ʜʘʪʴ ʨʘʩʪʝʥʠʷʤ ʜʦ 95-98 
% 
ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʧʦʜ ʧʦʩʝʚʘʤʠ 

ʷʯʤʝʥʷ, ʟʝʨʥʦʚʦ-ʧʨʦʧʘʰʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝ-
ʣʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʚʩʝ 
ʠʟʫʯʝʥʥʳʝ ʤʝʪʦʜʳ, ʢʘʢ ʥʘ ʬʦʥʝ ʚʩʧʘʰʢʠ, ʪʘʢ ʠ 
ʥʘ ʬʦʥʝ ʥʝʛʣʫʙʦʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ, 
ʬʦʨʤʠʨʦʚʘʣʠ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʝ ʩʣʦʠ, ʯʝʤ 
ʢʦʥʪʨʦʣʴʥʳʝ (ʪʘʙʣʠʮʘ 3) ʢʦʣʠʯʝʩʪʚʘ ʧʦʯʚ .r  
ʇʨʠ ʵʪʦʤ ʧʦʩʪʫʧʣʝʥʠʷ 3-ʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʚ ʙʦʣɹ-
ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʝʥʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥ-
ʥʦʛʦ ʩʣʦʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʢʦʣʠʯʝʩʪ-
ʚʦ ʠʩʩʣʝʜʫʝʤʳʭ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʚʘʨʠʘʥ-
ʪʘʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 1 ʠ 2 ʠ 
ʢʦʥʪʨʦʣʴʥʳʝ. ʂ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦ-
ʜʘ ʩʦʩʪʦʷʥʠʝ ʷʯʤʝʥʷ ʠʟʤʝʥʠʣʦʩʴ. ʅʘ ʬʦʥʝ 
ʤʝʣʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʧʣʦʪʥʦʩʪʴ 
ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʦʩʪʘʚʘʣʘʩʴ ʥʝʢʦʥʪʨʦʣʠʨʫʝ-
ʤʦʡ ʪʦʣʴʢʦ ʚ ʚʘʨʠʘʥʪʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 3-ʭ ʫʜʦʙ-
ʨʝʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʫʝʤʳʭ 
ʚʘʨʠʘʥʪʘʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩʘʤʦʠʟʦʣʷʮʠʷ ʧʦʯʚʝʥ-

ʥʦʛʦ ʩʣʦʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʫʩʠʣʝʥʘ ʚ ʚʘʨʠʘʥʪʝ 
ʦʨʛʘʥʠʯʝʩʢʠʭ 1-ʭ ʫʜʦʙʨʝʥʠʡ. 
ʅʘ ʬʦʥʝ ʚʩʧʘʰʢʠ ʰʝʣ ʪʘʢʞʝ ʧʨʦʮʝʩʩ ʩʘʤʦ-

ʦʯʠʱʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ, ʥʦ ʤʝʥʝʝ ʟʘʤʝʪ-
ʥʳʡ. ʅʘʛʣʷʜʥʦ ʦʥ ʧʦʢʘʟʘʣ ʩʝʙʷ ʪʦʣʴʢʦ ʚ ʚʘʨʠ-
ʘʥʪʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʯʝʩʢʠʭ 1 ʫʜʦʙʨʝʥʠʡ. ɺ 
ʚʘʨʠʘʥʪʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ 1 
ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʥʘʭʦʜʠʣʘʩʴ ʥʘ 
ʫʨʦʚʥʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ, ʢʦʥʪʨʦʣʠ-
ʨʫʝʤʦʡ. ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 2-ʭ ʠ 3-ʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ 
ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʙʳʣʘ ʩʥʠʞʝʥʘ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʦʪʥʦʩʪʴʶ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʣʦʷ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 0,04 ʠ 0,06 ʛ/ʩʤ

3
. ʊʘʢ, ʚ ʧʦ-

ʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʝʩʝʥʠʷ 
ʦʨʛʘʥʠʢʠ ʟʘʧʘʩʳ ʛʫʤʫʩʘ ʚ ʧʦʯʚʘʭ ʠ ʩʝʨʳʭ ʣʝʩ-
ʥʳʭ ʠ ʯʝʨʥʦʟʝʤʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʪʝʨʷʶʪʩʷ. ʇʦ 
ʦʧʨʝʜʝʣʝʥʠʶ ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ, ʟʘʧʘʩʳ ʛʫʤʫʩʘ ʚ 
ʯʝʨʥʦʟʝʤʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʜʝʣʘʥʳ ʤʥʦʛʦ ʣʝʪ 
ʥʘʟʘʜ, ʙʳʣʠ ʚ 4-6 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʦʜʟʦʣʠ-
ʩʪʳʭ ʧʦʯʚʘʭ. ʉʝʛʦʜʥʷ ʩʠʪʫʘʮʠʷ ʪʘʢʦʚʘ, ʯʪʦ 
ʨʘʟʥʠʮʘ ʫʤʝʥʴʰʠʣʘʩʴ ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʜʚʘ ʨʘʟʘ. 
ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ - ʵʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦ-
ʩʪʫʧʣʝʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ 
ʜʣʷ ʬʦʪʦʩʠʥʪʝʟʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʢʦʨʝʥʠʶ 
ʨʘʟʣʦʞʝʥʠʷ ʛʫʤʫʩʦʚʦʛʦ ʘʟʦʪʘ, ʠʩʪʦʱʝʥʠʶ ʝʛʦ 
ʘʢʪʠʚʥʦʡ ʩʚʝʞʝʡ ʯʘʩʪʠ. ʆʩʦʙʝʥʥʦ ʙʳʩʪʨʦ ʠʜʝʪ 
ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʧʝʨʝʛʥʦʷ, ʥʝ ʪʦʣʴʢʦ ʩʚʝ-
ʞʝʛʦ, ʥʦ ʠ ʩʪʦʡʢʦʛʦ, ʢʦʛʜʘ ʠʜʝʪ ʧʨʦʮʝʩʩ ʧʦʣʠ-
ʚʘ. ʅʝ ʤʝʥʴʰʠʡ ʚʨʝʜ ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʯʝʨʥʦʟʝ-
ʤ  rʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʟʝʨʥʦʚʦʛʦ ʬʦʥʘ ʥʘ ʫʯʘ-
ʩʪʢʠ, ʢʦʪʦʨʳʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʩʝʚʦʚ. ʕʪʠ 
ʢʦʤʧʦʥʝʥʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʣʥʦʡ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ. 
ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʚ 
ʥʘʯʘʣʝ ʚʝʩʝʥʥʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 
ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘʙʣʶʜʘʣʘʩʴ ʪʦʣʴʢʦ ʚ ʚʘʨʠ-
ʘʥʪʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʯʝʩʢʠʭ 1 ʫʜʦʙʨʝʥʠʡ (ʪʘʙ-
ʣʠʮʘ 4) ʥʘ ʬʦʥʝ ʥʝʛʣʫʙʦʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯ-
ʚʝʥʥʦʛʦ ʩʣʦʷ. ʕʪʦʪ ʧʨʠʚʦʡ ʩʦʩʪʘʚʣʷʣ 0,04 
ʛ/ʩʤ

3
.  

 
ʊʘʙʣʠʮʘ 2 - ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʧʦʜ ʧʦʩʝʚʘʤʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰ-

ʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ, 2020 ʛ., ʚ ʩʣʦʝ 0-30 ʩʤ, ʛ/ʩʤ
3 

 
ˉ 
ʚʘʨ. 

 
ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ 

ʉʧʦʩʦʙ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ 
ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ 

ʚʩʧʘʰʢʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʚʩʧʘʰʢʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ 
1 ʆʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʘʷ 

(ʢʦʥʪʨʦʣʴ) 1,32 1,37 1,27 1,23 
2 ʆʨʛʘʥʠʯʝʩʢʘʷ 1 1,29 1,26 1,32 1,24 
3 ʆʨʛʘʥʠʯʝʩʢʘʷ 2 1,30 1,28 1,33 1,18 
4 ʆʨʛʘʥʠʯʝʩʢʘʷ 3 1,29 1,25 1,21 1,19 

ʩʨʝʜʥʝʝ 1,30 1,29 1,28 1,21 
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ʊʘʙʣʠʮʘ 3 - ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʧʦʜ ʧʦʩʝʚʘʤʠ ʷʯʤʝʥʷ ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦ-
ʦʙʦʨʦʪʝ, 2020 ʛ., ʚ ʩʣʦʝ 0-30 ʩʤ, ʛ/ʩʤ

3 

 
ˉ 
ʚʘʨ. 

 
ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ 

ʉʧʦʩʦʙ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ 
ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ 

ʚʩʧʘʰʢʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʚʩʧʘʰʢʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ 
1 ʆʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʘʷ 

(ʢʦʥʪʨʦʣʴ) 
 

1,30 
 

1,31 
 

1,27 
 

1,21 
2 ʆʨʛʘʥʠʯʝʩʢʘʷ 1 1,28 1,30 1,28 1,25 
3 ʆʨʛʘʥʠʯʝʩʢʘʷ 2 1,27 1,28 1,23 1,23 
4 ʆʨʛʘʥʠʯʝʩʢʘʷ 3 1,26 1,27 1,21 1,19 

ʩʨʝʜʥʝʝ 1,28 1,29 1,25 1,22 

ʊʘʙʣʠʮʘ 4 - ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʧʦʜ ʧʦʩʝʚʘʤʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʝʨʥʦʪʨʘʚʷʥʦʤ ʩʝ-
ʚʦʦʙʦʨʦʪʝ, 2020 ʛ., ʚ ʩʣʦʝ 0-30 ʩʤ, ʛ/ʩʤ

3 

 
ˉ 
ʚʘʨ. 

 
ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ 

ʉʧʦʩʦʙ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ 
ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ 

ʚʩʧʘʰʢʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʚʩʧʘʰʢʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ 
1 ʆʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʘʷ 

(ʢʦʥʪʨʦʣʴ) 
 

1,29 
 

1,30 
 

1,26 
 

1,30 
2 ʆʨʛʘʥʠʯʝʩʢʘʷ 1 1,27 1,34 1,31 1,31 
3 ʆʨʛʘʥʠʯʝʩʢʘʷ 2 1,30 1,31 1,22 1,31 
4 ʆʨʛʘʥʠʯʝʩʢʘʷ 3 1,27 1,29 1,23 1,31 

ʩʨʝʜʥʝʝ 1,28 1,31 1,26 1,31 

ʊʘʙʣʠʮʘ 5 - ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʧʦʜ ʧʦʩʝʚʘʤʠ ʷʯʤʝʥʷ ʩ ʧʦʜʩʝʚʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ (ʢʣʝ-
ʚʝʨʘ) ʚ ʟʝʨʥʦʪʨʘʚʷʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ, 2020 ʛ., ʚ ʩʣʦʝ 0-30 ʩʤ, ʛ/ʩʤ

3 

 
ˉ 
ʚʘʨ. 

 
ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ 

ʉʧʦʩʦʙ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ 
ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ 

ʚʩʧʘʰʢʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʚʩʧʘʰʢʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ 
1 ʆʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʘʷ 

(ʢʦʥʪʨʦʣʴ) 
 

1,32 
 

1,29 
 

1,24 
 

1,28 
2 ʆʨʛʘʥʠʯʝʩʢʘʷ 1 1,27 1,28 1,27 1,24 
3 ʆʨʛʘʥʠʯʝʩʢʘʷ 2 1,27 1,28 1,23 1,27 
4 ʆʨʛʘʥʠʯʝʩʢʘʷ 3 1,23 1,26 1,23 1,24 

ʩʨʝʜʥʝʝ 1,27 1,28 1,24 1,26 
 

ɺ ʜʨʫʛʠʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʥʘ ʬʦʥʝ ʦʙ-
ʨʘʙʦʪʢʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʠ ʥʘ ʬʦʥʝ ʚʩʧʘʰʢʠ 
ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʢʦʥʪʨʦʣʠ-
ʨʫʝʤʦʤ ʫʨʦʚʥʝ. ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʥʘ ʬʦʥʝ 
ʚʩʧʘʰʢʠ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʠʯʝʩʢʘʷ 1 ʧʨʝʚʳʰʘʣʘ 
ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʧʣʦʪʥʦʩʪʴ 0,05 ʛ/ʩʤ

3
. ɺ ʜʨʫ-

ʛʠʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʥʘ ʵʪʦʤ ʬʦʥʝ ʙʳʣʘ 
ʨʘʚʥʘ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʥʘʜ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ. ɼʘʥʥʳʝ ʦ 
ʧʣʦʪʥʦʩʪʠ ʩʣʦʷ ʧʦʯʚʳ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʧʦʜ ʧʦ-
ʩʝʚʘʤʠ ʷʯʤʝʥʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʚʝʛʝ-
ʪʘʮʠʠ ʦʥʘ ʙʳʣʘ ʥʠʞʝ ʢʦʥʪʨʦʣʴʥʦʡ ʥʘ ʬʦʥʝ 
ʚʩʧʘʰʢʠ ʠ ʤʝʣʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚʦ ʚʩʝʭ ʠʩʩʣʝ-
ʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʪʘʙʣʠʮʘ 5). 
ɹʦʣʴʰʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 3-ʭ ʩʠʩ-
ʪʝʤʘʭ ʫʜʦʙʨʝʥʠʡ.  

ɺ ʦʧʳʪʥʦʤ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʜʦ ʢʦʥʮʘ 
ʧʦʩʝʚʦʚ ʷʯʤʝʥʷ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ 
ʧʨʘʢʪʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʦʚʘʣʘʩʴ. ʊʦʣʴʢʦ ʚ ʦʨ-
ʛʘʥʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ ʥʘ 
ʬʦʥʝ ʦʨʛʘʥʠʯʝʩʢʘʷ 1 ʧʣʫʛʘ ʦʢʘʟʘʣʘʩʴ ʥʘ 0,03 
ʛ/ʩʤ

3
 ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʡ. ʅʘ ʬʦʥʝ ʥʝʛʣʫʙʦʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 3 ʫʜʦʙʨʝ-
ʥʠʡ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʩʥʠʟʠʣʘʩʴ ʥʘ 
0,04 ʛ/ʩʤ

3
 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠ-

ʘʥʪʦʤ. ʅʦ ʝʩʣʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʬʠʪʦʮʝʥʦʟʳ ʠ 
ʤʥʦʛʦʣʝʪʥʠʝ ʨʘʩʪʝʥʠʷ ʢʫʣʴʪʫʨʥʳʭ ʣʫʛʦʚ ʠ ʧʘ-
ʩʪʙʠʱ - ʩʘʤʠ ʩʦʟʜʘʶʪ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʧʪʠ-
ʤʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ, ʪʦ ʧʨʠ 
ʦʙʨʘʙʦʪʢʝ ʪʝʭ ʞʝ ʠʣʠ ʧʦʜʦʙʥʳʭ ʢʫʣʴʪʫʨ ʠ 
ʜʣʠʪʝʣʴʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʪ ʧʦ-
ʩʝʚʘ ʜʦ ʧʦʩʝʚʘ ʚʣʠʷʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠ-
ʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʧʦʩʝʚʝ ʧʨʦʷʚʣʷʝʪʩʷ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʦʩʪʨʝʝ. ʉʦʣʥʝʯʥʳʝ ʣʫʯʠ ʚʳʩʫʰʠʚʘ-
ʶʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʩʥʠʞʘʷ ʝʝ ʧʣʦʪʥʦʩʪʴ ʠ 
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ʨʳʭʣʦʩʪʴ, ʘ ʚʣʘʛʘ, ʥʝʭʚʘʪʢʘ ʢʦʪʦʨʦʡ ʦʱʫʱʘʝʪ-
ʩ ̫ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʜʣʷ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʤʦʞʝʪ ʨʘʟʨʫʰʠʪʴ 
ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ ʠ ʩʥʠʟʠʪʴ ʝʝ ʧʣʦʜʦʨʦʜʠʝ. ɺ 
ʮʝʣʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʟʤʝ-
ʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʚ ʠʩʩʣʝʜʫʝ-
ʤʳʭ ʚʘʨʠʘʥʪʘʭ ʟʝʨʥʦʚʦʛʦ ʠ ʟʝʨʥʦʫʙʦʨʦʯʥʦʛʦ 
ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʙʳʣʦ ʧʦʩʪʦʷʥʥʳʤ ʠ ʥʝ ʬʠʢʩʠ-
ʨʦʚʘʥʥʳʤ. ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʥʘ ʦʪ-
ʜʝʣʴʥʳʭ ʵʪʘʧʘʭ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠ-
ʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ, ʥʦ ʵʪʦ ʫʚʝ-
ʣʠʯʝʥʠʝ ʥʝ ʤʦʛʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ 
ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʂ ʵʪʦʤʫ 
ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ 
ʩʣʦʷ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʢ ʧʨʠʨʦʜʥʳʡ ʬʘʢʪʦʨ 
ʩʘʤʠ ʧʦ ʩʝʙʝ ʢʦʥʩʝʨʚʘʪʠʚʥʳ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ 
ʙʣʠʟʢʠ ʢ ʛʨʫʧʧʝ ʨʝʛʫʣʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʦʜ 
ʚʣʠʷʥʠʝʤ ʧʨʦʜʫʤʘʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, 
ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝ-
ʨʦʧʨʠʷʪʠʡ. ʅʘʧʨʘʚʣʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯ-
ʚʫ ʧʦʟʚʦʣʷʝʪ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʪʴ ʚʩʝ ʝʝ ʩʚʦʡʩʪ-

ʚʘ, ʘ ʛʣʘʚʥʦʝ, ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʤʝʪʦʜʳ ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ ʥʝ 
ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʪʘʢʦʡ ʚʘʞ-
ʥʳʡ ʘʛʨʦʬʠʟʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʧʣʦʪ-
ʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʧʦ ʚʩʝʤ ʠʟʫʯʘʝʤʳʤ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʫʣʴʪʫʨʘʤ. ʉʝʣʴʩʢʦʝ 
ʭʦʟʷʡʩʪʚʦ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʘʨʩʝʥʘʣ ʩʧʝʮʠʘʣʴ-
ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ, 
ʥʦ ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʕʪʦ, 
ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʧʪʠʤʘʣʴʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʨʘʩ-
ʪʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥ-
ʥʦʩʪʷʤʠ, ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦ-
ʩʪʠ ʠ ʛʣʫʙʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʩ ʥʝʦʙʳʯʘʡ-
ʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʟʘʪʝʥʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦ-
ʩʪʠ. ʋʣʫʯʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ ʧʨʦʠʩʭʦʜʠʪ 
ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʘʚʠʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝ-
ʩʢʠʭ ʧʨʠʝʤʦʚ ʠ ʩʨʝʜʩʪʚ-ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ 
ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. 
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ʪʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ ʠ ʨʘʧʩʘ ʷʨʦʚʦʛʦ, ʘ ʪʘʢʞʝ ʧʨʠ 0,5 % ʢʦʥʮʝʥʪʨʘʮʠʠ ï ʩʦʠ 
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ʨʝʰʢʦʚ ʫ ʨʘʧʩʘ ʷʨʦʚʦʛʦ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 71,2 ʠ 22,9 %, ʫ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ 53,0 ʠ 
49,9% ʠ ʫ ʩʦʠ ʢʫʣʴʪʫʨʥʦʡ 64,2 ʠ 41,5 %. ɼʘʥʥʳʝ ʧʦ ʩʥʠʞʝʥʠʶ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʩʦʠ ʢʫʣʴʪʫʨ-
ʥʦʡ, ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ ʠ ʨʘʧʩʘ ʷʨʦʚʦʛʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 33,0, 49,4 ʠ 64,0 % ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ 
ʩʥʠʞʝʥʠʝʤ ʨʘʥʥʠʭ ʨʦʩʪʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ 5,0 % ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪ-
ʚʝʥʥʦʡ ʧʦʟʚʦʣʷʶʪ ʚʝʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 
ʩʦʟʜʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʙʦʨʴʙʳ ʩ ʩʝʛʝʪʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʧʨʠ ʫʯʸʪʝ ʚʠ-
ʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʨʘʩʪʠʪʝʣʴʥʳʤ ʩʝʤʝʡʩʪʚʘʤ.  
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Essay. The presented material presents the results of studies on the effect of chamomile extract 

(pharmacy) - Matricaria chamomilla L. on field crops - winter wheat, soybean and spring rape in the 
early phases of growth and development. In the process of studying the chemical interaction of plants - 
allelopathy, conditions are created for understanding the laws of life of phytocenoses, which provide 
an opportunity to influence plant communities and increase the likelihood of obtaining high and stable 
yields with good quality indicators. A positive effect of chamomile extract at 0.05% concentration on 
sowing early growth rates of winter wheat and spring rape, as well as at 0.5% concentration of culti-
vated soybeans was revealed. Seed germination of spring rapeseed increased by 13.0%, cultivated soy-
beans by 10.0%, and winter wheat practically did not change. The parameters of the increase in the 
length of seedlings and roots in spring rape were 71.2 and 22.9%, respectively, in winter wheat - 53.0 
and 49.9% and in soybeans - 64.2 and 41.5%. Data on a decrease in the germination rate of seeds of 
soybeans, winter wheat and spring rape, respectively, by 33.0, 49.4 and 64.0% in combination with a 
decrease in early growth rates at 5.0% concentration of chamomile extract allow us to develop biologi-
cal plant protection products. in the direction of creating biological preparations for combating segetal 
vegetation, taking into account the species belonging to plant families. 

 
Keywords. Chamomile extract, winter wheat, soybean, spring rape, germination, early growth 

rates. 
 
ɺʚʝʜʝʥʠʝ. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʠʣʠ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝ-
ʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʨʘʩʪʝʥʠʷʭ, ʤʦʛʫʪ 
ʧʨʠʚʦʜʠʪʴ ʢ ʩʠʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ, ʢ ʪʘʢʠʤ, 
ʢʘʢ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢ ʞʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩ-
ʪʝʥʠʡ, ʯʪʦ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʫʨʦʞʘʝ ʠ ʝʛʦ 
ʢʘʯʝʩʪʚʝ. 
ʂʘʞʜʦʝ ʨʘʩʪʝʥʠʝ ʩʧʦʩʦʙʥʦ ʚʳʜʝʣʷʪʴ ʨʘʟ-

ʣʠʯʥʳʝ ʧʨʦʜʫʢʪʳ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʧʨʠ ʵʪʦʤ 
ʩʦʟʜʘʚʘʪʴ ʚʦʢʨʫʛ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʥʫʶ ʙʠʦʭʠ-
ʤʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʜʣʷ ʦʜʥʠʭ ʷʚʣʷʝʪʩʷ 
ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠ ʥʝʛʘʪʠʚʥʦʡ ʜʣʷ ʜʨʫʛʠʭ. ʊʘ-
ʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ï ʘʣ-
ʣʝʣʦʧʘʪʠʷ [1]. ɸʣʣʝʣʦʧʘʪʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʦʡ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ, ʦʜʠʥ 
ʦʨʛʘʥʠʟʤ ʚʣʠʷʝʪ ʥʘ ʜʨʫʛʦʡ, ʚʳʨʘʙʘʪʳʚʘʷ ʦʜʥʦ 
ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʘʣʣʝʣʦʭʠʤʠʢʘʣʝʡ, ʪʦ ʝʩʪʴ, ʭʠ-
ʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦ 
ʚʣʠʷʪʴ ʥʘ ʙʠʦʮʝʥʦʟ [2]. ɸʣʣʝʣʦʧʘʪʠʯʝʩʢʠʝ ʩʦ-
ʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʚʝʱʝʩʪʚ ʧʦ ʙʦʨʴʙʝ ʩ ʨʫʜʝʨʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴ-
ʥʦʩʪʴʶ, ʩ ʛʨʠʙʢʦʚʳʤʠ ʙʦʣʝʟʥʷʤʠ ʨʘʩʪʝʥʠʡ ʠ 
ʤʠʢʨʦʙʘʤʠ, ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʚʨʝʜʥʳʭ ʥʘʩʝ-
ʢʦʤʳʭ, ʷʚʣʷʪʴʩʷ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ, ʚ ʢʘʯʝ-
ʩʪʚʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ [3]. 
ʊʘʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʝʪ ʨʘʩʪʝ-

ʥʠʝ, ʥʝ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪ-
ʚʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʘʤʦ ʨʘʩʪʝʥʠʝ, ʦʥʠ 
ʚʣʠʷʶʪ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʥʘ ʫʩʣʦʚʠʷ, ʚ ʢʦ-
ʪʦʨʳʭ ʦʥʦ ʧʨʦʠʟʨʘʩʪʘʝʪ, ʦʧʪʠʤʠʟʠʨʫʷ ʵʪʠ ʫʩ-
ʣʦʚʠʷ [4]. ʍʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ 
ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʜʝʣʝʥʠʡ, ʥʠʟʢʘʷ, 
ʥʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʞʠʟʥʝʥʥʳʝ 
ʬʫʥʢʮʠʠ, ʘ ʚʳʩʦʢʘʷ, ʥʘʦʙʦʨʦʪ, ʫʛʥʝʪʘʪʴ ʠʣʠ 
ʜʘʞʝ ʚʳʟʳʚʘʪʴ ʛʠʙʝʣʴ ʨʘʩʪʝʥʠʡ [5]. ɸʣʣʝʣʦ-
ʧʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʘʩʪʝʥʠʡ ʪʘʢ ʞʝ ʤʝʥʷ-
ʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʢʣʠʤʘʪʠʯʝ-
ʩʢʠʝ ʠ ʧʦʯʚʝʥʥʳʝ (ʵʜʘʬʠʯʝʩʢʠʝ) ʫʩʣʦʚʠʷ 
ʠʤʝʶʪʩʷ ʥʘ ʤʝʩʪʝ ʧʨʦʠʟʨʘʩʪʘʥʠʷ [4, 5]. ʇʨʘʢ-
ʪʠʯʝʩʢʠ ʚʩʝ ʨʘʩʪʝʥʠʷ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ 
ʩʪʝʧʝʥʠ ʦʙʣʘʜʘʶʪ ʘʣʣʝʣʦʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-



ɿɸʑʀʊɸ ʈɸʉʊɽʅʀʁ 

__________________________________________________________________________________ 

 

 28 

ʩʪʴʶ [6]. ʄʥʦʛʠʝ ʢʫʣʴʪʫʨʥʳʝ ʚʠʜʳ ʩʧʦʩʦʙʥʳ 
ʧʦʜʘʚʣʷʪʴ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ [1]. 
ɸʣʣʝʣʦʧʘʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠ-

ʜʦʚ ʨʘʩʪʝʥʠʡ, ʚʩʣʝʜʩʪʚʠʝ  ʭʠʤʠʯʝʩʢʠʭ ʚʳʜʝ-
ʣʝʥʠʡ, ʪʘʢʞʝ ʜʝʡʩʪʚʫʝʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʯʝʣʦ-
ʚʝʢʫ ʠ ʞʠʚʦʪʥʳʤ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʪʘʢ ʠ ʦʪ-
ʨʠʮʘʪʝʣʴʥʦ [9]. 
ɹʣʘʛʦʜʘʨʷ ʠʟʫʯʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ï ʘʣʣʝʣʦʧʘʪʠʠ, ʯʝʣʦʚʝʢ ʧʦʟʥʘʝʪ ʟʘ-
ʢʦʥʳ ʞʠʟʥʠ ʬʠʪʦʮʝʥʦʟʦʚ, ʯʪʦ ʧʦʤʦʛʘʝʪ 
ʫʧʨʘʚʣʷʪʴ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠ 
ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʠʭ 
ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʩ ʭʦʨʦʰʠʤʠ ʢʘʯʝʩʪʚʝʥ-
ʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ.  
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʈʦʤʘʰʢʘ ʘʢʪʠʚʥʦ ʢʫʣʴ-

ʪʠʚʠʨʫʝʪʩʷ, ʣʫʯʰʠʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʷʚ-
ʣʷʶʪʩʷ ʯʠʩʪʳʡ ʧʘʨ, ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʫʜʦʙ-
ʨʝʥʥʳʝ ʧʨʦʧʘʰʥʳʝ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢ ʞʝ ʦʟʠʤʳʝ 
ʟʝʨʥʦʚʳʝ. ʅʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʪʝʨʨʠʪʦʨʠʠ ʨʦ-
ʤʘʰʢʫ ʣʝʢʘʨʩʪʚʝʥʥʫʶ ʚʦʟʜʝʣʳʚʘʶʪ ʦʜʠʥ-ʜʚʘ 
ʛʦʜʘ [8].  
ɺ ʨʦʤʘʰʢʝ ʥʘʭʦʜʷʪʩʷ ʦʜʠʥʥʘʜʮʘʪʴ ʬʝ-

ʥʦʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ: ʬʝʥʠʣʧʨʦ-
ʧʘʥʦʠʜʳ, ʢʫʤʘʨʠʥ, ʛʝʨʥʠʘʨʠʥ, ʬʣʘʚʦʥʦʠʜʳ. 
ʀʤʝʶʪʩʷ ʛʣʠʮʝʨʠʜʳ ʞʠʨʥʳʭ ʢʠʩʣʦʪ: ʣʠʥʦʣʝ-
ʚʘʷ, ʩʪʝʘʨʠʥʦʚʘʷ, ʧʘʣʴʤʠʪʠʥʦʚʘʷ ʠ ʘʩʢʦʨʙʠʥʦ-
ʚʘʷ, ʪʘʢ ʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʘʣʠʮʠʣʦʚʘʷ ʢʠʩʣʦ-
ʪʘ, ʩʣʠʟʠʩʪʳʝ ʠ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʛʦʨʝʯʠ, 
ʢʘʤʝʜʠ ʠ ʢʘʨʦʪʠʥ [4]. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ 
ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʩʦʩʪʦʠʪ ʠʟ ʩʦʣʝʡ 
ʢʘʣʴʮʠʷ, ʢʘʣʠʷ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʤʘʛʥʠʷ, 
ʭʣʦʨʘ, ʩʝʨʳ, ʢʨʝʤʥʠʷ ʠ ʬʦʩʬʦʨʘ. ʉʫʭʠʝ ʮʚʝ-
ʪʦʯʥʳʝ ʢʦʨʟʠʥʢʠ ʨʦʤʘʰʢʠ ʩʦʜʝʨʞʘʪ ʵʬʠʨʥʦʝ 
ʤʘʩʣʦ (ʦʪ 0,1 ʜʦ 0,8 %) [9,10]. ʇʨʠ ʙʦʣʴʰʠʭ 
ʜʦʟʘʭ ʨʦʤʘʰʢʘ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʠʥʛʠʙʠʪʦʨ ʥʘ 
ʚʩʭʦʞʝʩʪʴ ʠ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ, ʘ ʧʨʠ ʤʘʣʳʭ 
ʢʘʢ ʢʘʪʘʣʠʟʘʪʦʨ [11]. 
ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʘʣʣʝʣʦʧʘʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʨʦ-
ʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ Matricaria chamomilla 
L. ʨʘʟʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʠ 
ʨʘʥʥʠʝ ʨʦʩʪʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩ-
ʪʝʥʠʡ. 
ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ: 
1. ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʨʘʟʙʘʚʣʝʥʠʷ 

ʤʘʪʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ ʵʢʩʪʨʘʢʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨ-
ʩʪʚʝʥʥʦʡ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩ-
ʪʝʥʠʡ. 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠ ʦʪʨʠʮʘ-
ʪʝʣʴʥʦʛʦ ʘʣʣʝʣʦʧʘʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʵʢʩʪʨʘʢ-
ʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 
ʧʨʦʨʦʩʪʢʦʚ ʠ ʢʦʨʝʰʢʦʚ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. 

3. ʋʩʪʘʥʦʚʣʝʥʠʝ ʜʣʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʤʷʛ-
ʢʦʡ, ʩʦʠ ʢʫʣʴʪʫʨʥʦʡ ʠ ʨʘʧʩʘ ʷʨʦʚʦʛʦ ʩʪʠʤʫʣʠ-
ʨʫʶʱʫʶ ʠ ʠʥʛʠʙʠʨʫʶʱʫʶ ʜʦʟʳ ʵʢʩʪʨʘʢʪʘ 
ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʨʦʤʘʰʢʘ ʣʝʢʘʨʩʪ-
ʚʝʥʥʘʷ (ʘʧʪʝʯʥʘʷ) ï Matricaria chamomilla L., 
ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʤʷʛʢʘʷ Triticum aestivum L., 
ʩʦʷ ʢʫʣʴʪʫʨʥʘʷ ï Glycine max L., ʨʘʧʩ ʷʨʦʚʦʡ ï 
Brassica napus L. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 
ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʬʝʜʨʳ 
ʟʝʤʣʝʜʝʣʠʷ, ʘʛʨʦʭʠʤʠʠ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʵʢʦ-
ʣʦʛʠʠ ʠ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ɹʝʣʛʦʨʦʜ-
ʩʢʦʛʦ ɻɸʋ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʳʪʷʞʢʠ ʠʟ 
ʨʦʤʘʰʢʠ  ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʝ-
ʥʠʷ ʫʨʦʞʘʷ 2019 ʛ. ɺʳʩʫʰʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʨʝ-
ʟʘʣʠ ʥʦʞʥʠʮʘʤʠ ʠ ʠʟʤʝʣʴʯʘʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨ-
ʥʦʡ ʤʝʣʴʥʠʮʝ ʕʄ-3ɸ. ʅʘʚʝʩʢʫ ʠʟʤʝʣʴʯʝʥʥʳʭ 
ʨʘʩʪʝʥʠʡ ʤʘʩʩʦʡ 50 ʛ ʧʦʤʝʱʘʣʠ ʚ ʭʠʤʠʯʝʩʢʠʡ 
ʩʪʘʢʘʥ, ʟʘʣʠʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ 
ʜʦʚʦʜʠʣʠ ʜʦ ʤʝʪʢʠ 500 ʤʣ. ʉʦʜʝʨʞʠʤʦʝ ʪʱʘ-
ʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʣʠ ʠ ʦʩʪʘʚʠʣʠ ʥʘ 1 ʩʫʪʢʠ. ʅʘ 
ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʦʪʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʩʢʣʘʜ-
ʯʘʪʳʡ ʬʠʣʴʪʨ ʠ ʧʦʣʫʯʘʣʠ 5 % ʚʳʪʷʞʢʫ. ʕʢʩ-
ʪʨʘʢʪʳ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 0,5 ʠ 0,05 % ʛʦʪʦʚʠ-
ʣʠ ʤʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 10-ʢʨʘʪʥʦʛʦ 
ʨʘʟʙʘʚʣʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘ-
ʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ 
ʚ ʪʨʸʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʉʝʤʝʥʘ ʢʫʣʴʪʫʨ-
ʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʦʨʘʱʠʚʘʣʠʩʴ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ 
ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ ʠʭ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ 
(ʚʘʨʠʘʥʪ 1, ʢʦʥʪʨʦʣʴ) ʠ ʚʳʪʷʞʢʦʡ ʨʦʤʘʰʢʠ 
ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʩ ʨʘʟʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ (ʚʘʨʠ-
ʘʥʪʳ 2, 3 ʠ 4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,05, 0,5 ʠ 5,0 %). 
ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ 7 ʩʫʪʦʢ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʠʣ ʪʝʥʜʝʥʮʠʶ ʢ 
ʩʥʠʞʝʥʠʶ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ 
ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨ-
ʩʪʚʝʥʥʦʡ 0,05 % (- 2,8 %), ʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 
0,5 % ʠ ʪʝʤ ʙʦʣʝʝ 5,0 % ʚʩʭʦʞʝʩʪʴ ʜʦʩʪʦʚʝʨʥʦ 
ʩʥʠʞʘʣʘʩʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 7,4 ʠ 49,4 % 
(ʨʠʩ. 1). ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʩʦʠ ʢʫʣʴʪʫʨʥʦʡ 0,5 
% ʵʢʩʪʨʘʢʪʦʤ ʨʦʤʘʰʢʠ ʧʦʢʘʟʘʣʘ ʩʫʱʝʩʪʚʝʥ-
ʥʦʝ ʧʦʚʳʰʝʥʠʝ ʚʩʭʦʞʝʩʪʠ ʥʘ 10,0 %, ʪʦʛʜʘ 
ʢʘʢ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 0,05 % 
ʥʘʤʝʪʠʣʘʩʴ ʪʦʣʴʢʦ ʪʝʥʜʝʥʮʠʷ ʢ ʝʸ ʧʦʚʳʰʝʥʠʶ 
(+ 4,0 %). ɼʦʚʝʜʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ 
ʜʦ 5,0 % ʦʙʫʩʣʦʚʠʣʦ ʨʝʟʢʦʝ, ʥʘ 33,0 % ʩʥʠʞʝ-
ʥʠʝ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ. ʇʨʠʤʝʥʝʥʠʝ ʵʢʩʪʨʘʢʪʘ 
ʨʦʤʘʰʢʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,05 % ʩʧʦʩʦʙʩʪʚʦ-
ʚʘʣʦ ʜʦʩʪʦʚʝʨʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʚʩʭʦʞʝʩʪʠ 
ʩʝʤʷʥ ʨʘʧʩʘ ʷʨʦʚʦʛʦ ʥʘ 13,0 %. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʵʢʩʪʨʘʢʪʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,5 % ʚʳʟʚʘʣʦ ʪʝʥ-
ʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʚʩʭʦʞʝʩʪʠ ʥʘ 4,0 %, ʘ 5,0 
% ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʠʚʝʣʘ ʢ ʩʘʤʦʤʫ ʟʘʤʝʪʥʦʤʫ 
ʩʨʝʜʠ ʜʨʫʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 
ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʝʸ ʩʥʠʞʝʥʠʶ ʥʘ 64,0 %. 
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ʈʠʩʫʥʦʢ 1 ï ɺʣʠʷʥʠʝ ʵʢʩʪʨʘʢʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʢʫʣʴʪʫʨʥʳʭ 

ʨʘʩʪʝʥʠʡ, % (ʅʉʈ05: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ = 6,8 %, ʩʦʷ = 9,4 %, ʨʘʧʩ = 11,7 %; ʩʦʜʝʨʞʘʥʠʝ ʚʘʨʠʘʥʪʦʚ 
ʚ ʪʝʢʩʪʝ) 

 
ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʵʢʩʪʨʘʢʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʥʘ ʜʣʠʥʫ ʧʨʦʨʦʩʪʢʦʚ ʠ ʢʦʨʝʰʢʦʚ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʤʤ 
ʏʘʩʪʠ  
ʨʘʩʪʝʥʠʷ 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ, % 
ʅʉʈ05 ʢʦʥʪʨʦʣʴ 0,05 0,5 5,0 

ʇʨʦʨʦʩʪʢʠ 35,9 54,7 53,6 2,4 12,7 
ʂʦʨʝʰʢʠ 36,0 55,1 54,1 2,7 15,3 

 

 
ʈʠʩʫʥʦʢ 2 ï ɺʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟ ʵʢʩʪʨʘʢʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʳ ʧʨʦʨʦʩʪʢʦʚ ʠ ʢʦʨʝʰʢʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, % 
 
ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʵʢʩʪʨʘʢʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʥʘ ʜʣʠʥʫ ʧʨʦʨʦʩʪʢʦʚ ʠ ʢʦʨʝʰʢʦʚ 

ʩʦʠ ʢʫʣʴʪʫʨʥʦʡ, ʤʤ 
ʏʘʩʪʠ  
ʨʘʩʪʝʥʠʷ 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ, % 
ʅʉʈ05 ʢ 0,05 0,5 5,0 

ʇʨʦʨʦʩʪʢʠ 19,3 25,3 31,7 2,1 5,4 
ʂʦʨʝʰʢʠ 18,8 21,9 26,6 3,0 6,7 
 
ɼʝʡʩʪʚʠʝ ʵʢʩʪʨʘʢʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʷʚʠʣʦʩʴ ʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ 
ʧʨʦʨʦʩʪʢʦʚ ʠ ʢʦʨʝʰʢʦʚ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. 
ʇʨʝʧʘʨʘʪʳ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʢʩʪʨʘʢʪʘ 0,05 ʠ 0,5 
% ʦʙʫʩʣʦʚʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʢʘʢ ʧʨʦʨʦʩʪ-
ʢʦʚ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 18,8 ʠ 
17,7 ʤʤ, ʪʘʢ ʠ ʢʦʨʝʰʢʦʚ ï ʥʘ 19,1 ʠ 18,1 ʤʤ 
(ʪʘʙʣʠʮʘ 1). ʊʦ ʝʩʪʴ, ʥʘʨʘʩʪʘʥʠʝ ʜʣʠʥʳ ʩʦʩʪʘʚʠ-
ʣʦ 53,0 ʠ 49,9 % ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠ 53,1 ʠ 50,3 % 
ʚʦ ʚʪʦʨʦʤ (ʨʠʩʫʥʦʢ 2). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʣʠʷʥʠʝ 
ʵʢʩʪʨʘʢʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʚ ʜʠʘʧʘʟʦʥʝ 
ʢʦʥʮʝʥʪʨʘʮʠʡ 0,05-0,5 % ʥʘ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ 

ʢʫʣʴʪʫʨʳ ʨʘʚʥʦʮʝʥʥʦ. ʋʛʥʝʪʘʶʱʝʝ ʜʝʡʩʪʚʠʝ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ 5,0 % ʧʨʠʚʝʣʦ ʢ 
ʫʤʝʥʴʰʝʥʠʶ ʜʣʠʥʳ ʧʨʦʨʦʩʪʢʦʚ ʩ ʠʥʪʝʥʩʠʚʥʦ-
ʩʪʴʶ 94,4 % ʠ ʜʣʠʥʳ ʢʦʨʝʰʢʦʚ 92,5 %. 
ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ ʦʪ 

0,05 ʜʦ 0,5 % ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʨʘʩʪʘʥʠʝ ʜʣʠʥʳ 
ʢʘʢ ʧʨʦʨʦʩʪʢʦʚ ʩʦʠ ʢʫʣʴʪʫʨʥʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʥʘ 6,0 ʠ 12,4 ʤʤ, ʪʘʢ ʠ ʢʦʨʝʰʢʦʚ ʥʘ 3,1 ʠ 7,8 ʤʤ 
(ʪʘʙʣʠʮʘ 2). ɼʦʚʝʜʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʝʛʦ ʜʦ 5,0 
% ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʠʭ ʜʣʠʥʳ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 2,1 ʠ 3,0 ʤʤ. 
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ʈʠʩʫʥʦʢ 3 ï ɺʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟ ʵʢʩʪʨʘʢʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʳ ʧʨʦʨʦʩʪʢʦʚ ʠ ʢʦʨʝʰʢʦʚ ʩʦʠ ʢʫʣʴʪʫʨʥʦʡ, % 
 
ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʵʢʩʪʨʘʢʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʥʘ ʜʣʠʥʫ ʧʨʦʨʦʩʪʢʦʚ ʠ ʢʦʨʝʰʢʦʚ 

ʨʘʧʩʘ ʷʨʦʚʦʛʦ, ʤʤ 
ʏʘʩʪʠ 
ʨʘʩʪʝʥʠʷ 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ, % 
ʅʉʈ05 ʢʦʥʪʨʦʣʴ 0,05 0,5 5,0 

ʇʨʦʨʦʩʪʢʠ 15,9 27,2 20,2 0,6 6,8 
ʂʦʨʝʰʢʠ 14,0 17,2 5,0 0,4 5,3 
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ʈʠʩʫʥʦʢ 4 ï ɺʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟ ʵʢʩʪʨʘʢʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʳ ʧʨʦʨʦʩʪʢʦʚ ʠ ʢʦʨʝʰʢʦʚ ʨʘʧʩʘ ʷʨʦʚʦʛʦ, % 
 
ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ ʜʣʠʥʳ ʧʨʦʨʦʩʪ-

ʢʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ ʦʪ 
0,05 ʜʦ 0,5 % ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 31,1 ʠ 
64,2 %, ʘ ʜʣʠʥʳ ʢʦʨʝʰʢʦʚ ï ʥʝʩʢʦʣʴʢʦ ʤʝʥʴ-
ʰʫʶ ʚʝʣʠʯʠʥʫ ï 16,5 ʠ 41,5 % (ʨʠʩʫʥʦʢ 3). 
ɺʣʠʷʥʠʝ ʵʢʩʪʨʘʢʪʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 5,0 % ʚʳʨʘ-
ʟʠʣʦʩʴ ʚ ʩʠʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʜʣʠʥʳ ʢʘʢ ʧʨʦʨʦʩʪ-
ʢʦʚ ʥʘ 89,1 %, ʪʘʢ ʠ ʢʦʨʝʰʢʦʚ ʥʘ 84,0 %. ʈʝʘʢ-
ʮʠʷ ʨʘʧʩ ʷʨʦʚʦʛʦ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʵʢʩʪʨʘʢʪʘ ʨʦ-
ʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,05 % 
ʙʳʣʘ ʙʦʣʝʝ ʚʳʨʘʟʠʪʝʣʴʥʘʷ, ʯʝʤ ʫ ʧʰʝʥʠʮʳ ʦʟʠ-
ʤʦʡ ʠ ʩʦʠ ʢʫʣʴʪʫʨʥʦʡ. ʊʘʢ, ʝʩʣʠ ʧʨʠ ʫʚʝʣʠʯʝ-
ʥʠʠ ʜʣʠʥʳ ʢʦʨʝʰʢʘ ʨʘʧʩʘ ʥʘ 11,3 ʤʤ ʦʪʥʦʩʠ-
ʪʝʣʴʥʳʡ ʝʸ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 71,1 %, ʯʪʦ ʛʦʨʘʟ-
ʜʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʦʠ ï 31,1 % ʠ ʫ ʧʰʝʥʠʮʳ ï 
53,0 % (ʪʘʙʣʠʮʘ 3, ʨʠʩʫʥʦʢ 4).  
ʋʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʢʦʨʝʰʢʘ ʨʘʧʩʘ ʦʙʦʟʥʘʯʠ-

ʣʦʩʴ ʢʘʢ ʪʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ (+ 3,2 ʤʤ ʠʣʠ 22,9 
%). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 % 
ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʩʷ ʧʨʠʨʦʩʪ ʜʣʠʥʳ ʢʦʨʝʰʢʘ 
(+ 4,3 ʤʤ ʠʣʠ 27,0 %), ʘ ʜʣʠʥʘ ʢʦʨʝʰʢʘ ʩʫʱʝʩʪ-
ʚʝʥʥʦ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 9,0 ʤʤ (64,3 %). ʆʜʥʘʢʦ, 
ʩʘʤʳʤ ʠʥʪʝʥʩʠʚʥʳʤ  ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠ-
ʝʤ ʩʨʝʜʠ ʜʨʫʛʠʭ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ ʜʣʠʥʳ ʧʨʦ-
ʨʦʩʪʢʘ ï 96,2 % ʠ ʢʦʨʝʰʢʘ ï 97,1 % ʦʪʤʝʪʠʣʘʩʴ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʢʩʪʨʘʢʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥ-
ʥʦʡ 5,0 %.  
ɺʳʚʦʜʳ. ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 0,05 %-ʡ ʵʢʩʪʨʘʢʪ ʨʦ-
ʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʜʦʩʪʦʚʝʨ-
ʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʨʘʧʩʘ ʷʨʦ-
ʚʦʛʦ ʥʘ 13,0 %, ʘ  0,5 %-ʡ ʵʢʩʪʨʘʢʪ ʧʦʚʳʰʝʥʠʶ 
ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʩʦʠ ʢʫʣʴʪʫʨʥʦʡ ʥʘ 10,0 %. 
ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʧʨʠ 0,05 % ʵʢʩʪʨʘʢʪʘ (- 2,8 %).  
ʕʢʩʪʨʘʢʪ ʨʦʤʘʰʢʠ ʦʙʫʩʣʦʚʠʣ ʫʚʝʣʠʯʝʥʠʝ 

ʜʣʠʥʳ ʧʨʦʨʦʩʪʢʦʚ ʠ ʢʦʨʝʰʢʦʚ ʧʨʠ 0,05 % ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʫ ʨʘʧʩʘ ʷʨʦʚʦʛʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 
71,2 ʠ 22,9 % ʠ ʫ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ ʥʘ 53,0 ʠ 49,9 
%, ʘ ʪʘʢʞʝ ʧʨʠ 0,5 % ʢʦʥʮʝʥʪʨʘʮʠʠ ʫ ʩʦʠ ʢʫʣʴ-
ʪʫʨʥʦʡ ʥʘ 64,2 ʠ 41,5 %.  
ɼʘʥʥʳʝ ʧʦ ʩʥʠʞʝʥʠʶ ʨʘʥʥʠʭ ʨʦʩʪʦʚʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʩʦʠ ʢʫʣʴʪʫʨʥʦʡ ʥʘ 84,0-89,1 %, ʧʰʝ-
ʥʠʮʳ ʦʟʠʤʦʡ ʥʘ 92,5-94,4 % ʠ ʨʘʧʩʘ ʷʨʦʚʦʛʦ ʥʘ 
96,2-97,1 %, ʘ ʪʘʢʞʝ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʥʘ 33,0, 49,4 ʠ 64,0 % ʧʨʠ 5,0 % ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ ʨʦʤʘʰʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʧʦ-
ʟʚʦʣʷʶʪ ʚʝʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʟʜʘ-
ʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʙʦʨʴʙʝ ʩ ʩʝʛʝ-
ʪʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 
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ʈʝʬʝʨʘʪ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʚʫʭ ʩʭʝʤ ʣʝʯʝʥʠʷ ʩʦʙʘʢ ʠ ʢʦʰʝʢ, 

ʧʦʜʚʝʨʛʥʫʪʳʭ ʵʥʪʝʨʦʪʦʤʠʠ ʧʦ ʧʨʠʯʠʥʝ ʠʥʦʨʦʜʥʦʛʦ ʪʝʣʘ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʚ ʫʩʣʦʚʠʷʭ 
ʚʝʪʝʨʠʥʘʨʥʳʭ ʢʣʠʥʠʢ ʛ. ʊʶʤʝʥʠ. ʋ ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠ ʠʟʫʯʝʥʠʠ 
ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʥʘʙʣʶʜʘʣʠ ʣʝʡʢʦʮʠʪʦʟ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʥʝʡʪʨʦʬʠʣʦʚ, ʛʝʤʘʪʦʢʨʠʪʘ, 
ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ. ʇʨʠʤʝʥʷʝʤʳʝ ʩʭʝʤʳ ʣʝʯʝʥʠʷ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʚʥʫʪʨʠʚʝʥʥʦʝ 
ʚʚʝʜʝʥʠʝ ʨ-ʨʘ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ  0,9%, ʛʣʶʢʦʟʳ 5%, ʙʫʪʘʩʪʠʤʘ, ʢʚʘʤʘʪʝʣʘ 0,4%, ʧʦʜʢʦʞʥʦʝ 
ʚʚʝʜʝʥʠʝ ʨ-ʨʘ ʘʡʥʠʣʘ 1%, ʧʨʦʟʝʨʠʥʘ 0,05%, ʤʝʩʪʥʳʝ ʧʨʠʤʝʥʝʥʠʷ ʨ-ʨʘ ʭʣʦʨʛʝʢʩʠʜʠʥʘ 0,05%  ʠ 
ʩʧʨʝʷ ʪʝʨʨʘʤʠʮʠʥ. ʉʨʘʚʥʠʚʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: 
ʮʝʬʪʨʠʘʢʩʦʥʘ ʠ ʩʠʥʫʣʦʢʩʘ RTU. ɺ ʭʦʜʝ ʣʝʯʝʥʠʷ ʝʞʝʜʥʝʚʥʦ ʧʨʦʚʦʜʠʣʩʷ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ 
ʞʠʚʦʪʥʳʭ ʠ ʦʧʨʦʩ ʠʭ ʚʣʘʜʝʣʴʮʝʚ. ʂʫʨʩ ʣʝʯʝʥʠʷ 7 ʜʥʝʡ. ʇʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ (ʥʘ 8-ʡ ʜʝʥʴ) ʙʨʘʣʠ 
ʧʨʦʙʳ ʢʨʦʚʠ ʜʣʷ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʣʝʡʢʦʮʠʪʦʚ, ʥʝʡʪʨʦʬʠʣʦʚ, 
ʛʝʤʦʛʣʦʙʠʥʘ, ʵʨʠʪʨʦʮʠʪʦʚ, ʛʝʤʘʪʦʢʨʠʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʝ ʩʭʝʤʳ ʣʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳ ʠ 
ʧʨʦʬʠʣʘʢʪʠʨʫʶʪ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ, ʦʜʥʘʢʦ ʧʝʨʚʘʷ ʩʭʝʤʘ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʝʬʪʨʠʘʢʩʦʥʘ ʩʦʢʨʘʱʘʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʥʘ 1-2 
ʜʥʷ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʰʢʘ ʜʦʤʘʰʥʷʷ, ʩʦʙʘʢʘ ʜʦʤʘʰʥʷʷ, ʠʥʦʨʦʜʥʦʝ ʪʝʣʦ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʡ 

ʪʨʘʢʪ, ʪʝʨʘʧʠʷ. 
 

POSTOPERATIVE THERAPY IN FOREIGN BODIES OF THE GASTROINTESTINAL 
TRACT OF SMALL PETS  

 
Essay. The article considers the effectiveness of two treatment regimens for dogs and cats subject-

ed to enterotomy due to a foreign body of the digestive tract in the conditions of veterinary clinics in 
Tyumen. Leukocytosis and increased levels of neutrophils, hematocrit, hemoglobin and red blood cells 
were observed in the animals selected for the study. Treatment regimens used included intravenous 
administration of sodium chloride p-p 0.9%, Glucose 5%, butastim, kwamatela 0.4%, subcutaneous 
administration of ainil p-p 1%, prozerin 0.05%, topical applications of Chlorhexidine p-p 0.05% and 
terramycin spray. The efficacy of ceftriaxone and sinulox RTU antibacterial drugs was compared. Dur-
ing treatment, animals were examined daily and interviewed by their owners. On day 8, blood samples 
were taken for general analysis to control the levels of white blood cells, neutrophils, hemoglobin, red 
blood cells, hematocrit. The data were tabulated and analysed. Based on the results obtained, it was 
concluded that both treatment regimens are effective and prevent postoperative complications in ani-
mals, however, the first regimen using ceftriaxone reduces the recovery time in all animals by 1-2 
days. 

 
Keywords: domestic cat, domestic dog, foreign body, digestive tract, therapy. 
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ɺʚʝʜʝʥʠʝ. ʅʘʣʠʯʠʝ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʠʥʦʨʦʜʥʳʭ ʪʝʣ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ ʞʠ-
ʚʦʪʥʦʛʦ - ʩʝʨʴʸʟʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 
ʢʘʢ ʨʘʟʨʝʰʠʪʩʷ ʩʘʤʦ, ʪʘʢ ʠ ʧʨʠʚʝʩʪʠ ʢ ʪʷʞʝʣʳʤ 
ʧʦʩʣʝʜʩʪʚʠʷʤ. ʂ ʧʦʩʣʝʜʥʠʤ ʦʪʥʦʩʷʪ ʚʦʩʧʘʣʝ-
ʥʠʝ, ʥʝʧʨʦʭʦʜʠʤʦʩʪʴ, ʚʳʟʚʘʥʥʫʶ ʦʙʪʫʨʘʮʠʝʡ, 
ʥʝʢʨʦʟ, ʧʝʨʬʦʨʘʮʠʶ, ʠʥʚʘʛʠʥʘʮʠʶ ʠ ʜʘʞʝ ʣʝ-
ʪʘʣʴʥʳʡ ʠʩʭʦʜ [1]. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʬʘʢʪ ʫʩʪʘ-
ʥʦʚʣʝʥʠʷ ʥʘʣʠʯʠʷ ʠʥʦʨʦʜʥʦʛʦ ʧʨʝʜʤʝʪʘ ʚ ʦʨʛʘ-
ʥʠʟʤʝ ʞʠʚʦʪʥʦʛʦ - ʧʨʷʤʦʝ ʧʦʢʘʟʘʥʠʝ ʢ ʝʛʦ ʫʜʘ-
ʣʝʥʠʶ. ɸʚʪʦʨʳ ʚʳʜʝʣʷʶʪ 3 ʩʧʦʩʦʙʘ: ʤʝʜʠʢʘ-
ʤʝʥʪʦʟʥʳʡ - ʧʨʠʤʝʥʝʥʠʝ ʨʚʦʪʥʳʭ, ʩʧʘʟʤʦʣʠʪʠ-
ʯʝʩʢʠʭ ʠ ʩʣʘʙʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ; ʠʥʩʪʨʫʤʝʥ-
ʪʘʣʴʥʳʡ ʧʨʠ ʧʦʤʦʱʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ; 
ʭʠʨʫʨʛʠʯʝʩʢʠʡ ʧʫʪʝʤ ʨʘʩʩʝʯʝʥʠʷ ʩʪʝʥʢʠ ʦʨʛʘʥʘ 
ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʲʷʪʠʝʤ ʧʨʝʜʤʝʪʘ [2, 3]. ʉʪʦʠʪ 
ʧʦʥʠʤʘʪʴ ʥʘ ʠʟʚʣʝʯʝʥʠʠ ʠʥʦʨʦʜʥʦʛʦ ʪʝʣʘ ʪʝʨʘ-
ʧʠʷ ʜʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝ ʦʢʘʥʯʠʚʘʝʪʩʷ - ʞʠ-
ʚʦʪʥʳʤ ʧʦʢʘʟʘʥ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʩ 
ʩʦʙʣʶʜʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʜʠʝʪʳ, ʦʙʨʘʙʦʪʢʦʡ 
ʰʚʦʚ ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʤ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʤ 
ʣʝʯʝʥʠʝ, ʠʥʬʫʟʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʠ ʚʚʝʜʝʥʠʝʤ ʘʥ-
ʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [4. - ʉ. 414]. ʆʜʥʘʢʦ 
ʢʦʥʢʨʝʪʥʳʭ ʩʭʝʤ ʣʝʯʝʥʠʷ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩ-
ʪʦʯʥʠʢʘʭ ʥʝ ʦʧʠʩʳʚʘʝʪʩʷ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʫ 
ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴ-
ʥʳʤ ʚʦʧʨʦʩ ʦ ʥʘʣʠʯʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝ-
ʧʘʨʘʪʦʚ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 2020 ʛ. ʧʦ 2021 ʛ. ʥʘ ʙʘʟʝ 
ʢʘʬʝʜʨʳ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠʥʩʪʠʪʫʪʘ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ 
ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ ɻɸʋ ʉʝ-
ʚʝʨʥʦʛʦ ɿʘʫʨʘʣʴʷ ʠ ʚ ʫʩʣʦʚʠʷʭ ʜʚʫʭ ʚʝʪʝʨʠʥʘʨ-
ʥʳʭ ʢʣʠʥʠʢ ʛ.ʊʶʤʝʥʠ: çɺʝʪʝʨʠʥʘʨʥʘʷ ʢʣʠʥʠʢʘ 
ʠʤʝʥʠ ɽʚʛʝʥʠʠ ʄʘʤʦʥʦʚʦʡè ʠ ʆʆʆ çɺʂ çɼʦʙ-
ʨʳʝ ʨʫʢʠè. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʦʩʪʫʧʠʚʰʠʭ ʞʠ-
ʚʦʪʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʢ ʦʙʱʠʝ, ʪʘʢ ʠ ʩʧʝʮʠ-
ʘʣʴʥʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ. ʆʙʷʟʘʪʝʣʴʥʳʤ 
ʵʪʘʧʦʤ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʩʦʙʘʢ ʠ ʢʦʰʝʢ ʷʚʣʷʣ-
ʩʷ ʩʙʦʨ ʘʥʘʤʥʝʟʘ, ʪʘʢ ʢʘʢ ʧʦ ʝʛʦ ʜʘʥʥʳʤ ʤʦʞʥʦ 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʜʠʘʛʥʦʟʳ. 
ʇʨʠ ʦʧʠʩʘʥʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʦʙʨʘʱʘʣʠ 
ʚʥʠʤʘʥʠʝ ʥʘ: ʛʠʧʝʨʩʘʣʠʚʘʮʠʶ; ʩʥʠʞʝʥʠʝ ʠʣʠ 
ʦʪʩʫʪʩʪʚʠʝ ʘʧʧʝʪʠʪʘ ʧʨʠ ʥʘʣʠʯʠʠ ʞʘʞʜʳ; ʫʛʥʝ-
ʪʝʥʠʝ; ʥʘʣʠʯʠʝ ʨʚʦʪʳ; ʦʪʩʫʪʩʪʚʠʝ ʩʪʫʣʘ ʙʦʣʝʝ 
ʩʫʪʦʢ; ʙʦʣʠ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʦʩʦʙʦ ʦʩʪʨʦ ʧʨʠ 
ʧʘʣʴʧʘʮʠʠ. ʋʯʠʪʳʚʘʣʠ, ʯʪʦ ʠʥʦʨʦʜʥʳʝ ʪʝʣʘ, 

ʣʦʢʘʣʠʟʫʶʱʠʝʩʷ ʚ ʞʝʣʫʜʢʝ, ʯʘʩʪʦ ʥʝ ʧʨʦʷʚʣʷ-
ʶʪʩʷ ʥʠʢʘʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʧʦʢʘ ʥʝ ʚʳʟʳʚʘʶʪ 
ʦʙʩʪʨʫʢʮʠʶ ʩʬʠʥʢʪʝʨʦʚ [1]. ʈʝʰʘʶʱʠʤʠ ʚʳ-
ʩʪʫʧʘʣʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠ-
ʢʠ: ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʦʚ 
ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʘʷ ʠ ʵʥʜʦ-
ʩʢʦʧʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ [2]. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦ-
ʩʪʠ ʧʨʠʙʝʛʘʣʠ ʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʣʘʧʘʨʦʪʦʤʠʠ. 
ɺʩʝ ʜʘʥʥʳʝ ʦʙ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʫ ʢʦ-
ʪʦʨʳʭ ʧʦʜʪʚʝʨʜʠʣʩʷ ʜʠʘʛʥʦʟ çʠʥʦʨʦʜʥʦʝ ʪʝʣʦ 
ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘè, ʙʳʣʠ ʩʪʨʫʢʪʫʨʠʨʦ-
ʚʘʥʳ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Microsoft Office Excel. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦ ʜʘʥʥʳʤ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʢʘʨʪ ʟʘ ʧʝʨʠʦʜ ʩ 2009 ʛ. ʧʦ 2021 
ʛ. ʚ ʫʢʘʟʘʥʥʳʝ ʢʣʠʥʠʢʠ ʛ. ʊʶʤʝʥʠ ʧʦʩʪʫʧʠʣʦ 
187 ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʩ 
ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ "ʠʥʦʨʦʜʥʦʝ ʪʝʣʦ 
ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ". ʏʘʱʝ ʚʩʝʛʦ ʫ ʥʠʭ 
ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʠʥʦʨʦʜʥʳʝ ʪʝʣʘ ʚ ʪʦʥʢʦʤ 
ʢʠʰʝʯʥʠʢʝ - 45,45%, ʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 
ʦʥʠ ʟʘʥʠʤʘʣʠ ʥʝʩʢʦʣʴʢʦ ʦʪʜʝʣʦʚ 
ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ - 9,63%. ʊʘʢʠʤ 
ʧʘʮʠʝʥʪʘʤ ʙʳʣʦ ʥʘʟʥʘʯʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ 
ʣʝʯʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ 
ʪʝʨʘʧʠʶ ʠ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ. 
ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʦʮʝʥʪ ʤʘʥʠʧʫʣʷʮʠʡ ʧʦ 
ʠʟʚʣʝʯʝʥʠʶ ʠʥʦʨʦʜʥʳʭ ʪʝʣ ʧʨʠʰʝʣʩʷ ʥʘ 
ʵʥʪʝʨʦʪʦʤʠʶ - 50,8%, ʥʦ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʫ 
ʧʘʮʠʝʥʪʘ ʦʙʥʘʨʫʞʠʚʘʣʠ ʣʠʥʝʡʥʦʝ ʠʥʦʨʦʜʥʦʝ 
ʪʝʣʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʥʦʨʦʜʥʳʭ ʧʨʝʜʤʝʪʦʚ, 
ʵʥʪʝʨʦʪʦʤʠʶ ʧʨʦʚʦʜʠʣʠ ʚʤʝʩʪʝ ʩ ʛʘʩʪʨʦʪʦʤʠʝʡ. 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʚʳʙʨʘʥʥʳʭ ʩʭʝʤ ʣʝʯʝʥʠʷ ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ 
ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ 
ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 4 ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 
ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʳ: 
2 ʛʨʫʧʧʳ ʩʦʙʘʢ ʠ 2 ʛʨʫʧʧʳ ʢʦʰʝʢ, ʧʦ 6 ʛʦʣʦʚ ʚ 
ʢʘʞʜʦʡ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʣʝʯʝʥʠʷ ʫ ʚʩʝʭ 
ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʳ ʢʨʦʚʠ ʜʣʷ ʦʙʱʝʛʦ 
ʘʥʘʣʠʟʘ (ʪʘʙʣʠʮʘ 1). 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʩʨʘʚʥʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ: ʮʝʬʪʨʠʘʢʩʦʥʘ (ʮʝʬʘʣʦʩʧʦʨʠʥ 3-ʛʦ 
ʧʦʢʦʣʝʥʠʷ) ʠ ʩʠʥʫʣʦʢʩʘRTU (ʘʤʦʢʩʠʮʠʣʣʠʥ 
(ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʝʥʠʮʠʣʣʠʥ) + ʢʣʘʚʫʣʘ-
ʥʦʚʘʷ ʢʠʩʣʦʪʘ). ɼʦʟʳ ʧʨʝʧʘʨʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 1 - ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʜʦ ʣʝʯʝʥʠʷ 

ʇʦʢʘʟʘʪʝʣʴ ʉʦʙʘʢʠ ʂʦʰʢʠ 

1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 

ɻʝʤʘʪʦʢʨʠʪ, % 
63,0Ñ2,2* 

ŷ8 

64,0Ñ1,8* 

ŷ9 

54,1Ñ1,5* 

ŷ9,6 

52,8Ñ1,2* 

ŷ8,3 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʜʃ 
29,1Ñ0,9* 

ŷ11,1 

28,3Ñ1,7* 

ŷ10,3 

17,7Ñ0,8* 

ŷ12,3 

19,9Ñ1,2* 

ŷ4,5 

ʕʨʠʪʨʦʮʠʪʳ, 10
12
/ʣ 

13,6Ñ0,7* 

ŷ5,1 

14,1Ñ1,4* 

ŷ5,6 

14,8Ñ0,3* 

ŷ4,2 

14,7Ñ0,17* 

ŷ4,1 

ʃʝʡʢʦʮʠʪʳ, 10
9
/ʣ 

22,2Ñ2,2* 

ŷ6,2 

21,17Ñ0,7* 

ŷ5,17 

23,6Ñ0,14* 

ŷ4,1 

26,1Ñ1,5* 

ŷ6,6 

ʕʦʟʠʥʦʬʠʣʳ, 10
9
/ʣ 0,8Ñ0,15 0,5Ñ,2 0,37Ñ0,22 0,45Ñ0,17 

ʅʝʡʪʨʦʬʠʣʳ, 10
9
/ʣ 

14,6Ñ0,3* 

ŷ2,6 

14,7Ñ0,4* 

ŷ2,7 

14,1Ñ0,74* 

ŷ1,6 

16,4Ñ0,13* 

ŷ3,9 

ʃʠʤʬʦʮʠʪʳ, 10
9
/ʣ 3,2Ñ1,1 2,8Ñ1,3 3,4Ñ2,5 5,5Ñ0,8 

ʄʦʥʦʮʠʪʳ, 10
9
/ʣ 0,8Ñ0,01 1,2Ñ0,5 0,6Ñ0,68 1,3Ñ0,2 

ʇʨʠʤʝʯʘʥʠʝ: ç*è - ʟʘ ʧʨʝʜʝʣʘʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ 

 
ʊʘʙʣʠʮʘ 2 - ʉʭʝʤʳ ʣʝʯʝʥʠʷ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

 

ʇʨʝʧʘʨʘʪʳ 

 

ʉʦʙʘʢʠ ʂʦʰʢʠ 

1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 

ʅʘʪʨʠʷ ʭʣʦʨʠʜʘ  0,9%-ʥʳʡ 

ʨ-ʨ + ɻʣʶʢʦʟʳ ʨ-ʨ 5%* 

 

50-250 ʤʣ + 5-50 ʤʣ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʤʘʩʩʳ ʚ/ʚ 1 ʨ/ʜ ʥʘ 3-5 ʜʥʝʡ 

20-100 ʤʣ + 5-20 ʤʣ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʤʘʩʩʳ ʚ/ʚ 1 ʨ/ʜ ʥʘ 3-

5 ʜʥʝʡ 

ɹʫʪʘʩʪʠʤʘ ʨ-ʨ 
0,5-5 ʤʣ ʚ/ʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩ-

ʩʳ 1 ʨ/ʜ ʥʘ 3-5 ʜʥʝʡ 

0,5-2,5 ʤʣ ʚ/ʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʤʘʩʩʳ 1 ʨ/ʜ ʥʘ 3-5 ʜʥʝʡ 

ɸʡʥʠʣʘ ʨ-ʨ 1% 0,2 ʤʣ/ʢʛ ʧ/ʢ 1 ʨ/ʩ ʥʘ 3 ʜʥʷ 

ʇʨʦʟʝʨʠʥʘ ʨ-ʨ 0,05% 0,05 ʤʣ/ʢʛ ʧ/ʢ 2 ʨ/ʩʫʪ ʥʘ 1-3 ʜʥʷ ʧʨʠ ʩʪʦʡʢʦʡ ʘʪʦʥʠʠ ʢʠʰʝʯʥʠʢʘ 

ʎʝʬʪʨʠʘʢʩʦʥ 
50 ʤʛ/ʢʛ ʚ/ʤ 1 

ʨ/ʜ ʥʘ 7 ʩʫʪ 
- 

50 ʤʛ/ʢʛ ʚ/ʤ 

1 ʨ/ʜ ʥʘ 7 

ʩʫʪ 

- 

ʉʠʥʫʣʦʢʩRTU - 
8,75 ʤʛ/ʢʛ ʚ/ʤ / 

ʧ/ʢ 1 ʨ/ʜ ʥʘ 7 ʩʫʪ 
- 

8,75 ʤʛ/ʢʛ ʚ/ʤ / 

ʧ/ʢ 1 ʨ/ʜ ʥʘ 7 

ʩʫʪ 

ʂʚʘʤʘʪʝʣʘ ʨ-ʨ 0,4% 0,25 ʤʣ/ʢʛ ʚ/ʚ ʥʘ 7 ʜʥʝʡ 

ʍʣʦʨʛʝʢʩʠʜʠʥʘ ʨ-ʨ 0,05%  
ʤʝʩʪʥʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʰʚʘ 1ʨ/ʩʫʪ ʜʦ ʟʘʞʠʚʣʝʥʠʷ 

 

ʊʝʨʨʘʤʠʮʠʥ ʩʧʨʝʡ 
ʤʝʩʪʥʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʰʚʘ 1ʨ/2 ʩʫʪ ʜʦ ʟʘʞʠʚʣʝʥʠʷ 

 

ʇʨʠʤʝʯʘʥʠʝ: * - ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʢʨʦʚʠ; ç - è ʧʨʝʧʘʨʘʪ ʥʝ ʧʨʠʤʝʥʷʣʠ ʚ ʣʝʯʝ-
ʥʠʠ.  

 
ɼʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʦʮʝʥʠʚʘʣʠ ʧʦ ʝʞʝʜʥʝʚʥʦʤʫ ʥʘʙʣʶʜʝʥʠʶ ʟʘ 
ʧʘʮʠʝʥʪʘʤʠ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ 
ʪʝʣʘ ʠ ʧʨʦʚʦʜʠʣʠ ʦʙʱʠʡ ʦʩʤʦʪʨ ʞʠʚʦʪʥʳʭ, 
ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʷ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ 

ʚʠʜʠʤʳʭ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʠ ʧʨʦʮʝʩʩʘ 
ʟʘʞʠʚʣʝʥʠʷ ʢʦʞʥʦʛʦ ʰʚʘ. ɺ ʪʘʙʣʠʮʝ 3 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʠʟʫʯʝʥʠʶ 
ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʫ 
ʩʦʙʘʢ ʠ ʢʦʰʝʢ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. 

 



ɼʀɸɻʅʆʉʊʀʂɸ ɹʆʃɽɿʅɽʁ ʀ ʊɽʈɸʇʀʗ ɾʀɺʆʊʅʓʍ, ʇɸʊʆʃʆɻʀʗ,  

ʆʅʂʆʃʆɻʀʗ ʀ ʄʆʈʌʆʃʆɻʀʗ ɾʀɺʆʊʅʓʍ 
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ʊʘʙʣʠʮʘ 3 - ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ 

ʂʨʠʪʝʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ 

(ʯʝʨʝʟ é ʜʥʝʡ ʣʝʯʝʥʠʷ*) 

ʉʦʙʘʢʠ n=6 ʂʦʰʢʠ n=6 

1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 

ʄ
ʝ
ʩ
ʪ
ʥ
ʳ
ʝ
 

 

ʀʩʯʝʟʥʦʚʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʚʦʩʧʘʣʝʥʠʷ  4 6 5 6 

ʈʦʩʪ ʛʨʘʥʫʣʷʮʠʡ  5 7 6 7 

ʆ
ʙ
ʱ
ʠ
ʝ
 

 

ʆʙʱʝʝ ʢʣʠʥʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ 3 5 5 5 6 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ  
3 3 4 4 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʧʧʝʪʠʪʘ  4 5 4 5 
ʇʨʠʤʝʯʘʥʠʝ: * - ʫ 100% ʞʠʚʦʪʥʳʭ ʜʘʥʥʦʡ ʛʨʫʧʧʳ. 
 
ʊʘʙʣʠʮʘ 4 - ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦʩʣʝ 7-ʤʠ ʜʥʝʡ 

ʣʝʯʝʥʠʷ 
 

ʇʨʝʧʘʨʘʪʳ 
 

ʉʦʙʘʢʠ ʂʦʰʢʠ 

1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 

ɻʝʤʘʪʦʢʨʠʪ, % 42,0Ñ3,2 40,0Ñ3,5 32,0Ñ3 31,0Ñ3,5 
ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʜʃ 15,6Ñ2,3 14,0Ñ2,1 12,7Ñ2,3 12,0Ñ2,1 
ʕʨʠʪʨʦʮʠʪʳ, 10

12
/ʣ 6,9Ñ1,25 6,7Ñ1,3 7,99Ñ1,5 7,0Ñ1,2 

ʃʝʡʢʦʮʠʪʳ, 10
9
/ʣ 10,0Ñ1,4 

14,0Ñ2,7* 
ŷ2 

14,99Ñ2,7 
19,3Ñ2* 
ʚʝʨʭ.ʛʨ 

ʕʦʟʠʥʦʬʠʣʳ, 10
9
/ʣ 0,2Ñ0,01 0,19Ñ0,04 0,22Ñ0,12 0,3Ñ0,1 

ʅʝʡʪʨʦʬʠʣʳ, 10
9
/ʣ 9,0Ñ0,3 

12,0Ñ1,2* 
ʚʝʨʭ.ʛʨ 

9,5Ñ0,2 
13,0Ñ2,1* 
ŷ0,5 

ʃʠʤʬʦʮʠʪʳ, 10
9
/ʣ 1,9Ñ0,04 2,1Ñ0,05 2,9Ñ0,15 2,3Ñ1 

ʄʦʥʦʮʠʪʳ, 10
9
/ʣ 0,5Ñ0,13 0,7Ñ0,2 0,25Ñ0,09 0,28Ñ0,1 

ʇʨʠʤʝʯʘʥʠʝ: ç*è - ʟʘ ʧʨʝʜʝʣʘʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ 
 
ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʫ ʩʦʙʘʢ, ʤʦʞʥʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʥʘ 3-ʡ ʜʝʥʴ ʣʝʯʝʥʠʷ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ 
ʥʦʨʤʘʣʠʟʦʚʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ʘ ʞʠʚʦʪʥʳʝ 
1-ʡ ʛʨʫʧʧʳ ʧʨʦʷʚʣʷʣʠ ʘʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ ʠʭ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ. 
ʅʘ ʩʣʝʜʫʶʱʠʝ ʩʫʪʢʠ ʫ ʵʪʠʭ ʦʩʦʙʝʡ ʚʦʩʩʪʘʥʦ-
ʚʠʣʩʷ ʘʧʧʝʪʠʪ. ʋ ʚʩʝʭ ʩʦʙʘʢ 2-ʡ ʛʨʫʧʧʳ ʥʦʨ-
ʤʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʘʧʧʝʪʠʪ ʦʪʤʝʯʘʣʠ ʥʘ 5 
ʩʫʪʢʠ. ɿʘʞʠʚʣʝʥʠʝ ʰʚʘ ʫ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ 
ʛʨʫʧʧʳ ʧʨʦʠʟʦʰʣʦ ʥʘ 2 ʜʥʷ ʙʳʩʪʨʝʝ. 
ʋ ʢʦʰʝʢ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʙʳʣʘ ʧʦʚʳʰʝʥ-

ʥʦʡ ʠ/ʠʣʠ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʥʦʨʤʳ ʫ ʚʩʝʭ ʞʠ-
ʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʜʦ 4-ʛʦ ʜʥʷ ʣʝʯʝʥʠʷ. ʆʙʱʝʝ 
ʩʦʩʪʦʷʥʠʝ ʠ ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʥʫʣʷʮʠ-
ʦʥʥʦʡ ʪʢʘʥʠ ʧʨʦʠʟʦʰʣʦ ʙʳʩʪʨʝʝ ʚ 1-ʡ ʛʨʫʧʧʝ, 
ʯʝʤ ʚʦ 2-ʡ (5 ʠ 6 ʜʝʥʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʪʷʛʠʚʘ-
ʥʠʝ ʢʨʘʝʚ ʰʚʘ ʚ 1-ʡ ʛʨʫʧʧʝ ʥʘʯʘʣʦʩʴ ʢ 7-ʤʫ ʜʥʶ 
ʣʝʯʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʞʠʚʦʪʥʳʭ 2-ʡ  ʛʨʫʧʧʳ 
ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʣ ʤʝʜʣʝʥʥʝʝ. 
ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʫ 

ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʟʘʙʦʨ ʙʠʦʤʘʪʝʨʠʘʣʘ 
ʜʣʷ ʆɸʂ (ʪʘʙʣʠʮʘ 4). 

ʀʟ ʪʘʙʣʠʮʳ 4 ʚʠʜʥʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʚʩʝʭ 
ʛʨʫʧʧ ʫʨʦʚʝʥʴ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʝʤʦʛʣʦʙʠʥʘ ʧʦ-
ʩʣʝ 7-ʛʦ ʜʥʷ ʣʝʯʝʥʠʷ ʧʨʠʰʝʣ ʚ ʥʦʨʤʫ. ʋ ʞʠʚʦʪ-
ʥʳʭ 1-ʭ ʛʨʫʧʧ ʫʨʦʚʝʥʴ ʣʝʡʢʦʮʠʪʦʚ ʩʥʠʟʠʣʩʷ ʠ 
ʜʦʩʪʠʛ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, 2-ʡ ʛʨʫʧʧʳ - 
ʩʥʠʟʠʣʩʷ, ʥʦ ʧʨʝʚʳʰʘʣ ʧʦʢʘʟʘʪʝʣʠ ʥʦʨʤʳ. ʇʦ-
ʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʜʣʠʪʴ ʢʫʨʩ ʣʝʯʝʥʠʷ ʧʨʝ-
ʧʘʨʘʪʦʤ ʩʠʥʫʣʦʢʩ ʜʦ 10-ʪʠ ʜʥʝʡ ʫ ʪʝʭ ʞʠʚʦʪʥʳʭ 
2-ʡ ʛʨʫʧʧʳ, ʩʢʦʨʦʩʪʴ ʟʘʞʠʚʣʝʥʠʷ ʰʚʘ ʠ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʣʝʡʢʦʮʠʪʦʚ ʠ 
ʥʝʡʪʨʦʬʠʣʦʚ ʢʦʪʦʨʳʭ ʢ ʧʦʩʣʝʜʥʝʤʫ ʜʥʶ ʣʝʯʝ-
ʥʠʷ ʥʝ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ.  
ɺʳʚʦʜʳ. ʉʭʝʤʘ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʧʦʜ-

ʚʝʨʛʥʫʪʳʭ ʵʥʪʝʨʦʪʦʤʠʠ, ʚʢʣʶʯʘʶʱʘʷ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʨ-ʨʘ ʅʘʪʨʠʷ ʭʣʦʨʠʜʘ  0,9% ʠ ɻʣʶʢʦʟʳ 
5%, ʨ-ʨʘ ʙʫʪʘʩʪʠʤʘ, ʨ-ʨʘ ʘʡʥʠʣʘ 2%, ʧʨʦʟʝʨʠ-
ʥʘ 0,05%, ʮʝʬʪʨʠʘʢʩʦʥʘ ʠ ʢʚʘʤʘʪʝʣʘ 0,4% 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʟʘʞʠʚʣʝʥʠʶ 
ʰʚʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʫʨʦʚʥʷ ʛʝʤʘʪʦʢʨʠʪʘ, ʛʝ-
ʤʦʛʣʦʙʠʥʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʩʥʠʞʝʥʠʶ ʢʣʝʪʦʢ 
ʚʦʩʧʘʣʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʭʝʤʦʡ, ʚ ʢʦʪʦ-
ʨʦʡ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʠʥʫʣʦʢʩ RTU. 



ɼʀɸɻʅʆʉʊʀʂɸ ɹʆʃɽɿʅɽʁ ʀ ʊɽʈɸʇʀʗ ɾʀɺʆʊʅʓʍ, ʇɸʊʆʃʆɻʀʗ,  

ʆʅʂʆʃʆɻʀʗ ʀ ʄʆʈʌʆʃʆɻʀʗ ɾʀɺʆʊʅʓʍ 
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ʈʝʬʝʨʘʪ. ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ ʪʝʣʦʯʢʘʭ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ 

ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ  ʧʦʣʫʯʝʥʳ ʦʪ ʢʦʨʦʚ ʩ ʚʳʩʦʢʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ 
ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʦ 10 ʛʦʣʦʚ ʦʪ ʢʘʞʜʦʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʛʨʫʧʧʳ. 
ʆʙʨʘʟʮʳ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʦʪʙʠʨʘʣʠ ʠʟ ʭʚʦʩʪʦʚʦʡ ʚʝʥʳ ʜʦ ʫʪʨʝʥʥʝʛʦ ʢʦʨʤʣʝʥʠʷ ʧʨʠ ʨʦʞʜʝʥʠʠ 
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ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ ʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʨʦʩʪʘ ʦʪ ʨʦʞʜʝʥʠʷ ʠ ʜʦ 12 
ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʣʦʯʢʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ ʢʦʨʦʚ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʥʠʟʢʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ɸʃʊ ʤʝʞʜʫ 
ʧʦʜʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘʤʠ  ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʚʦʟʨʘʩʪʝ 6-ʪʠ ʠ 12-ʪʠ ʤʝʩʷʮʝʚ, ʘ ʧʦ ɸʉʊ, ʃɼɻ ʠ ʑʌ  
ʪʘʢʠʝ ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ 12-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ (ʈ<0,05).  
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DYNAMICS O F ACTIVITY OF TRANSAMINASES, LACTATE DEHYDROGENASE AND 
ALKALINE PHOSPHATASE IN HEIFERS OBTAINED FROM MULTIPRODUCTIVE COWS  
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vic.eriomenko@yandex.ru. 
 
GOROZHANKINA G.A.,  
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Essay. The research and production experiment was carried out on heifers of Holstein black-and-

white breed, which were obtained from cows with high and relatively low milk productivity in the 
number of 10 heads from each productive group. Blood samples from animals were taken from the 
caudal vein before morning feeding at birth at 3, 6 and 12 months of age. The activity of transaminase 
enzymes (ALT, AST), lactate dehydrogenase and alkaline phosphatase was determined in blood sam-
ples. It was found that with an increase in the age of heifers from birth to 12 months, the activity of 
transaminases, lactate dehydrogenase and alkaline phosphatase gradually increases. In heifers obtained 
from cows with high milk productivity, the activity of transaminases, lactate dehydrogenase and alka-
line phosphatase in all growth periods from birth to 12 months of age is higher compared to heifers 
obtained from cows with relatively low milk productivity. Statistically significant differences in ALT 
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between the experimental groups were noted at the age of 6 and 12 months, and for AST, LDH and 
alkaline phosphatase, such differences were noted at 12 months of age (P<0.05). 

 
Keywords: heifers, transaminases, (ALT, AST), lactate dehydrogenase, alkaline phosphatase. 
          
ɺʚʝʜʝʥʠʝ. ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʦʣʦʯʥʦ-

ʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʠ ʫʩʢʦʨʝʥʠʝ ʪʝʤʧʦʚ ʩʦʚʝʨ-
ʰʝʥʩʪʚʦʚʘʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘ-
ʯʝʩʪʚ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʧʦʠʩʢʘ ʪʝʩʪʦʚ ʜʣʷ ʨʘʥʥʝʛʦ ʧʨʦʛʥʦʟʠʨʦ-
ʚʘʥʠʷ ʙʫʜʫʱʝʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [1, 2, 3, 4]. ʇʦʟʥʘʥʠʝ 
ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʞʠʚʦʪ-
ʥʳʭ ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʶʯʝʚʳʭ ʬʝʨ-
ʤʝʥʪʦʚ ʢʨʦʚʠ ʜʘʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦ-
ʩʪʠ ʧʦʟʥʘʥʠʷ ʚʳʩʦʢʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʩʢʦʪʘ [5, 6]. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʚʦʝ ʜʝʡʩʪʚʠʝ 
ʛʝʥʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʯʝʨʝʟ ʬʝʨʤʝʥʪʥʳʝ ʩʠʩʪʝ-
ʤʳ ʦʨʛʘʥʠʟʤʘ. ʏʝʨʝʟ ʢʣʶʯʝʚʳʝ  ʬʝʨʤʝʥʪʳ 
ʢʨʦʚʠ  ʛʝʥʳ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʢʣʝʪʦʯʥʳʡ ʤʝʪʘ-
ʙʦʣʠʟʤ ʠ ʪʝʤ ʩʘʤʳʤ  ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʦʧʨʝʜʝ-
ʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʦʛʦ. ɺ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʪʩʷ ʨʘʙʦʪʳ,  ʛʜʝ ʫʩʪʘ-
ʥʦʚʣʝʥʳ ʚʟʘʠʤʦʩʚʷʟʠ ʦʪʜʝʣʴʥʳʭ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʩ ʫʨʦʚʥʝʤ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ [7]. ʇʦ ʜʘʥʥʳʤ 
ɸ.ʀ. ʇʨʫʜʦʚʘ ʠ ʅ.ʀ. ʈʦʤʘʥʝʥʢʦ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʢʘʢ  ʧʦʢʘʟʘʪʝʣʝʡ ʢ ʪʨʘ-
ʜʠʮʠʦʥʥʳʤ ʟʦʦʪʝʭʥʠʯʝʩʢʠʤ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ 
ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠ-
ʝʤ [8]. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʨʦʚʠ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʦʙ ʫʨʦʚʥʝ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ [9, 10]. ʀʟʫʯʝʥʠʝ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʬʝʨʤʝʥʪʘʤʠ ʩʠʩʪʝʤʘ-
ʤʠ ʚ ʩʢʦʪʦʚʦʜʩʪʚʝ  ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʩʝʣʝʢ-
ʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʥʘʯʠʥʘʷ ʩ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ 
ʞʠʚʦʪʥʳʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʫʨʦʚʥʷ 
ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʘʤʠʥʘʟ, ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ 
ʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʚ ʦʥʪʦʛʝʥʝʟʝ ʷʚʣʷʝʪʩʷ 
ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʠʟʫʯʝʥʠʠ ʨʘʥʥʝʛʦ 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ.  
ʎʝʣʴ. ʀʟʫʯʠʪʴ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʥ-

ʩʘʤʠʥʘʟ (ɸʃʊ, ɸʉʊ), ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ ʠ 
ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʫ ʨʘʩʪʫʱʠʭ ʪʝʣʦʯʝʢ, ʧʦ-
ʣʫʯʝʥʥʳʭ ʦʪ ʢʦʨʦʚ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʤʦʣʦʯ-
ʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ-

ʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʥʘ ʪʝʣʦʯʢʘʭ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʯʝʨʥʦ-
ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʦʨʦʚ ʩ ʚʳʩʦ-
ʢʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʴʶ ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʦ 10 ʛʦʣʦʚ ʦʪ ʢʘʞʜʦʡ 
ʛʨʫʧʧʳ. ɺ ʧʝʨʚʦʡ ʚ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʡ 
ʛʨʫʧʧʝ ʢʦʨʦʚ ʟʘ ʣʘʢʪʘʮʠʶ ʫʜʦʡ ʙʳʣ  ʙʦʣʝʝ 9 
ʪʳʩ. ʢʛ, ʘ  ʚʦ ʚʪʦʨʦʡ  ʛʨʫʧʧʝ ʦʢʦʣʦ 4,5 ʪʳʩ. ʢʛ.  
ʂʦʨʤʣʝʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʙʳʣʦ 
ʦʜʠʥʘʢʦʚʳʤ. ʂʨʦʚʴ ʫ ʞʠʚʦʪʥʳʭ ʦʪʙʠʨʘʣʠ ʠʟ 
ʭʚʦʩʪʦʚʦʡ ʚʝʥʳ ʜʦ ʫʪʨʝʥʥʝʛʦ ʢʦʨʤʣʝʥʠʷ ʧʨʠ 
ʨʦʞʜʝʥʠʠ ʚ 3-ʭ, 6-ʪʠ ʠ 12-ʪʠ  ʤʝʩʷʯʥʦʤ ʚʦʟ-
ʨʘʩʪʝ. ɺ ʦʙʨʘʟʮʘʭ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʘʢʪʠʚ-
ʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʪʨʘʥʩʘʤʠʥʘʟ (ɸʃʊ, ɸʉʊ), 
ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ ʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ 
ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ çSaphire 400è 
c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʘʢʪʠʚʦʚ ʬʠʨʤʳ  çBio 
Sistemsè. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠ-
ʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ 
Microsoft Excel.  
ɸʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʠʭ 
ʜʘʥʥʳʭ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʫ ʪʝʣʦʯʝʢ ʥʝʟʘ-
ʚʠʩʠʤʦ ʦʪ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 
12-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠ-
ʯʠʚʘʝʪʩʷ. ɺ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ ʚʠʜʥʦ, ʯʪʦ 
ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʨʦʩʪʘ ʘʢʪʠʚʥʦʩʪʴ ʘʣʘʥʠʥʘʤʠ-
ʥʦʪʨʘʥʩʬʝʨʘʟʳ ʙʳʣʘ ʚʳʰʝ ʫ ʪʝʣʦʯʝʢ ʧʝʨʚʦʡ 
ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʕʪʠ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʧʦ-
ʣʫʯʝʥʳ ʦʪ ʙʦʣʝʝ ʚʳʩʦʢʦʫʜʦʡʥʳʭ ʢʦʨʦʚ. ɺ ʚʦʟ-
ʨʘʩʪʝ 6-ʪʠ ʠ 12-ʪʠ ʤʝʩʷʮʝʚ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 
ʧʦʜʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʪʝʣʦʯʝʢ ʙʳʣʠ ʦʪʤʝ-
ʯʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ  (ʈ<0,05). 
ʊʘʢ ʚ 3-ʭ, 6-ʪʠ ʠ 12-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 
ʩʦʩʪʘʚʣʷʣʘ 264Ñ5,7 ʥʢʘʪ/ʣ, 301Ñ6,6 ʥʢʘʪ/ʣ ʠ 
326Ñ6,2 ʥʢʘʪ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʨʘʚʥʠʚʘʝʤʦʡ 
ʛʨʫʧʧʝ ʪʝʣʦʯʝʢ ʘʢʪʠʚʥʦʩʪʴ ʫʢʘʟʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ 
ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 214,6Ñ4,1 ʥʢʘʪ/ʣ. 
ɺ ʜʘʣʴʥʝʡʰʝʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʵʪʦʪ 
ʧʦʢʘʟʘʪʝʣʴ ʧʦʩʪʝʧʝʥ-ʥʦ ʫʚʝʣʠʯʠʚʘʣʩʷ ʠ ʚ 12-ʪʠ 
ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʩʦʩʪʘʚʠʣ  308Ñ5,5 ʥʢʘʪ/ʣ. 
ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 
ʧʦʜʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘʤʠ  ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ 
ʚʦʟʨʘʩʪʝ 6-ʪʠ ʠ 12-ʪʠ ʤʝʩʷʮʝʚ.  
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ʚʦʟʨʘʩʪ(ʤʝʩʷʮ)

1 ʛʨʫʧʧʘ 

2 ʛʨʫʧʧʘ 

 

ʈʠʩʫʥʦʢ 2 - ɼʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʫ ʨʘʩʪʫʱʠʭ ʪʝʣʦʯʝʢ  
 
ɸʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ. ɼʠʥʘʤʠʢʘ ʘʢ-

ʪʠʚʥʦʩʪʠ ɸʉʊ ʫ ʨʘʩʪʫʱʠʭ ʪʝʣʦʯʝʢ  ʧʨʠʚʝʜʝʥʘ 
ʥʘ ʨʠʩʫʥʢʝ 2.  
ʀʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜeʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 2 

ʚʠʜʥʦ, ʯʪʦ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʠ ʨʦʞʜʝʥʠʠ ʘʢ-
ʪʠʚʥʦʩʪʴ ACT ʩʦʩʪʘʚʠʣʘ 311Ñ6,2 ʥʢʘʪ/ʣ. ʂ 3-ʭ 
ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʠ ʩʦʩʪʘ-
ʚʠʣʘ 344Ñ5,8 ʥʢʘʪ/ʣ. ɺ 6-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ 
ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʜʦʩʪʠʛʣʘ 364Ñ6,6 ʥʢʘʪ/ʣ, 
ʘ ʚ 12-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨ-
ʤʝʥʪʘ ʚʦʟʨʦʩ-ʣʘ ʜʦ ʫʨʦʚʥʷ 390Ñ6,3 ʥʢʘʪ/ʣ. 
ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʪʸʣʦʯʝʢ ʘʢʪʠʚʥʦʩʪʴ ACT 

ʧʨʠ ʨʦʞʜʝʥʠʠ ʩʦʩʪʘʚʠʣʘ 314Ñ5,7 ʥʢʘʪ/ʣ, ʘ ʚ 3-
ʭ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 25 
ʥʢʘʪ/ʣ ʠ ʩʦʩʪʘʚʠʣʘ 339Ñ6,1 ʥʢʘʪ/ʣ. ʂ 6-ʪʠ ʤʝ-
ʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʫʚʝʣʠ-
ʯʠʣʘʩʴ ʜʦ  353Ñ6,2 ʥʢʘʪ/ʣ, ʘ ʢ 12-ʪʠ ʤʝʩʷʯʥʦʤʫ 
ʚʦʟʨʘʩʪʫ  ʜʦ 369Ñ5,8 ʥʢʘʪ/ʣ. 
ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʪʸʣʦʯʝʢ ʚ 12-ʪʠ 

ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦ-
ʚʝʨʥʳʤʠ (ʈ<0,05). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʘʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʘʤʠʥʘʟ ʚ 
ʦʙʝʠʭ ʛʨʫʧʧʘʭ, ʪʝʣʦʯʝʢ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝ-
ʨʠʦʜʳ  ʙʳʣʘ ʚʳʰʝ ʫ ʪʸʣʦʯʝʢ, ʧʦʣʫʯʝʥʳʭ ʦʪ 
ʧʝʨʚʦʡ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʢʦʨʦʚ. 
ʃʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ. ɺ 1-ʦʡ ʛʨʫʧʧʝ ʚʥʘʯʘ-

ʣʝ ʦʧʳʪʘ ʘʢʪʠʚʥʦʩʪʴ ʃɼɻ ʩʦʩʪʘʚʠʣʘ 2,7Ñ0,02 
ʤʢʢʘʪ/ʣ, ʘ ʢ 3-ʭ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʝ ʦʥʘ ʫʚʝ-
ʣʠʯʠʣʘʩʴ ʜʦ 3,3Ñ0,12 ʤʢʢʘʪ/ʣ (ʨʠʩʫʥʦʢ 3). ʂ 
12-ʪʠ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʘʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝ-
ʜʫ-ʝʤʦʛʦ ʬʝʨʤʝʥʪʘ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ 
ʠ ʩʦʩʪʘʚʠʣʘ ʢ ʵʪʦʤʫ ʚʦʟʨʘʩʪʫ  3,9Ñ0,15 
ʤʢʢʘʪ/ʣ. 
ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʦʜʦʧʳʪʥʳʭ ʪʸʣʦʯʝʢ ʘʢ-

ʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʃɼɻ ʧʨʠ ʨʦʞʜʝʥʠʠ ʩʦʩʪʘ-
ʚʠʣʘ 2,6Ñ0,10 ʤʢʢʘʪ/ʣ, ʘ ʚ 3-ʭ ʤʝʩʷʯʥʦʤ ʚʦʟ-
ʨʘʩʪʝ 3,1Ñ0,80 ʤʢʢʘʪ/ʣ. ɺ 6-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟ-
ʨʘʩʪʝ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʩʦʩʪʘʚʣʷʣʘ 
3,4Ñ0,12 ʤʢʢʘʪ/ʣ, ʘ ʢ 12-ʪʠ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩ-
ʪʫ ʃɼɻ ʜʦʩʪʠʛʘʣʘ ʟʥʘʯʝʥʠʷ 3,5Ñ0,13 ʤʢʢʘʪ/ʣ, 
ʯʪʦ ʥʘ 0,1 ʤʢʢʘʪ/ʣ ʙʦʣʴʰʝ, ʯʝʤ ʚ 6-ʪʠ ʤʝʩʷʯ-
ʥʦʤ ʚʦʟʨʘʩʪʝ. 
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ʈʠʩʫʥʦʢ 4 - ɼʠʥʘʤʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʫ ʨʘʩʪʫʱʠʭ ʪʝʣʦʯʝʢ  
 
ʇʠʢ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ 

ʪʸʣʦʯʝʢ ʙʳʣ ʚ 12-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ. ɸʢ-
ʪʠʚʥʦʩʪʴ ʃɼɻ  ʫ  ʪʸʣʦʯʝʢ 1-ʦʡ ʛʨʫʧʧʳ, ʙʳʣʘ 
ʚrʰʝ, ʯʝʤ ʚʦ 2-ʦʡ ʛʨʫʧʧʝ ʪʝʣʦʯʝʢ.  
ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ. ɸʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯ-

ʥʦʡ ʬʦʩʬʘʪʘʟʳ ʫ ʧʦʜʦʧʳʪʥʳʭ ʪʸʣʦʯʝʢ ʚ ʥʘʯʘ-
ʣʝ ʦʧʳʪʘ ʨʘʟʣʠʯʘʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺ 1-ʦʡ 
ʛʨʫʧʧʝ ʦʥʘ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ   1,4Ñ0,1 ʤʢʢʘʪ/ʣ, ʘ 
ʚʦ 2-ʦʡ ʛʨʫʧʧʝ ʥʝʤʥʦʛʦ ʚʳʰʝ ʠ ʩʦʩʪʘʚʠʣʘ 
1,6Ñ0,1 ʤʢʢʘʪ/ʣ. ʂ 3-ʭ ʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ ʘʢ-
ʪʠʚʥʦʩʪʴ ʑʌ ʚ ʧʦʜʦʧʳʪʥʳʭ  ʛʨʫʧʧʘʭ  ʙʳʣʘ  
ʦʜʠʥʘʢʦʚʦʡ  1,7+0,12 ʤʢʢʘʪ/ʣ. ʂ 6-ʪʠ ʤʝʩʷʯ-
ʥʦʤʫ ʚʦʟʨʘʩʪʫ ʘʢʪʠʚʥʦʩʪʴ ʑʌ ʫʚʝʣʠʯʠʣʘʩʴ. ɺ 
ʵʪʦʤ ʚʦʟʨʘʩʪʝ  ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʪʸʣʦʯʝʢ ʦʥʘ 
ʩʦʩʪʘʚʣʷʣʘ 2,1+0,11 ʤʢʢʘʪ/ʣ, ʘ ʚʦ ʚʪʦʨʦʡ  1,8 
ʤʢʢʘʪ/ʣ. ɺ 12-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʨʘʟʣʠʯʠʷ 
ʤʝʞʜʫ ʧʦʜʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʙʳʣʠ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ (ʈ<0,05). ɺ 1-ʦʡ ʛʨʫʧʧʝ 
ʪʸʣʦʯʝʢ ʧʦʢʘʟʘʪʝʣʴ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʩʦ-
ʩʪʘʚʠʣ 2,5+0,12 ʤʢʢʘʪ/ʣ, ʘ ʚʦ ʚʪʦʨʦʡ ʛʨʟʧʪʘʝ 

ʙʳʣ ʥʠʞʝ ʥʘ 0,4 ʤʢʢʘʪ/ʣ ʠ ʙʳʣ ʥʘ ʫʨʦʚʥʝ 
2,1+0,12 ʤʢʢʘʪ/ʣ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʑʌ ʫ ʧʦʜʦʧʳʪʥʳʭ 
ʪʝʣʦʯʝʢ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ ʣʘʢʪʠ-
ʨʫʶɦʠʭ ʢʦʨʦʚ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 
12-ʪʠ ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʘʢʪʠʚʥʦʩʪʴ ʑʌ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 
ʪʝʣʦʯʝʢ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʪʝʣʦʯʝʢ, ʧʦ-
ʣʫʯʝʥʥʳʭ ʦʪ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ,  ʘʢ-
ʪʠʚʥʦʩʪʴ ʑʌ ʚ ʰʝʩʪʠ ʠ ʜʚʝʥʘʜʮʘʪʠʤʝʩʷʯʥʦʤ 
ʚʦʟʨʘʩʪʝ ʦʪʤʝʯʝʥʘ ʢʘʢ ʙʦʣʝʝ ʚʳʩʦʢʘʷ, ʘ ʚ ʚʦʟ-
ʨʘʩʪʝ ʜʚʝʥʘʜʮʘʪʠ ʤʝʩʷʮʝʚ ʵʪʠ ʨʘʟʣʠʯʠʷ ʙʳʣʠ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ (ʈ<0,05). 
ɺʳʚʦʜʳ. 1. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʪʝʣʦ-

ʯʝʢ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 12 ʤʝʩʷʮʝʚ ʘʢʪʠʚʥʦʩʪʴ 
ʪʨʘʥʩʘʤʠʥʘʟ (ɸʃʊ, ɸʉʊ), ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘ-
ʟʳ ʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠ-
ʯʠʚʘʝʪʩʷ.  
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2. ʋ ʪʝʣʦʯʝʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʦʨʦʚ ʩ ʚʳʩʦ-
ʢʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʘʢʪʠʚʥʦʩʪʴ 
ʪʨʘʥʩʘʤʠʥʘʟ, ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ ʠ ʱʝʣʦʯ-
ʥʦʡ ʬʦʩʬʘʪʘʟʳ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʨʦʩʪʘ ʦʪ ʨʦʞ-

ʜʝʥʠʷ ʠ ʜʦ 12 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʰʝ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʣʦʯʢʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ ʢʦ-
ʨʦʚ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ.
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Essay. The design of a device for fixing the vagina in case of its prolapse in cows, developed by the au-
thors (RF Patent No. 2409017. - 2011), is described. This device is made in the form of an adjustable tri-
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dent with sharp arcuate needles passed through the holes in the two sponge-like strips and fixed by means 
of nuts. The method of fixing the adjusted vagina consists in piercing the labia of the animal and removing 
the needles outward at a distance of 2-3 cm from the place where the mucous membrane passes into the 
skin. A removable bar is put on the withdrawn needles and guides are passed over the labia, which are 
fixed on a fixed and movable bar to adjust the distance between them. After fixing the device, protective 
caps are put on the sharp ends of the needles. Industrial testing of the developed device has shown that it 
simplifies the process of fixing the adjusted vagina in cows and can be recommended for widespread use in 
the practice of veterinary obstetrics. 

 
Keywords: cows, fixation device, adjustable tridents, arched needles, spongy bars, vaginal prolapse, 

vaginal fixation. 
 
ɺʚʝʜʝʥʠʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥ-

ʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʙʦʣʝʟʥʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ 
ʦʨʛʘʥʦʚ ʫ ʢʦʨʦʚ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝ-
ʤʦʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ 
ʠ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʥʘ ʢʨʫʧʥʳʭ ʩʧʝʮʠʘʣʠ-
ʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʚʩʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 
ʦʪʜʝʣʷʶʪ ʞʠʚʦʪʥʳʭ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ. 
ʇʨʝʦʙʣʘʜʘʥʠʝ ʚ ʨʘʮʠʦʥʘʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠ ʘʜʠ-
ʥʘʤʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʠʚʦʪʥʦ-
ʚʦʜʩʪʚʘ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯ-
ʥʳʤ ʧʘʪʦʣʦʛʠʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘʙʦʣʝʚʘʥʠʷʤ 
ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʟʘʙʦ-
ʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʳʧʘʜʝʥʠʝ ʚʣʘʛʘʣʠʱʘ ʫ ʢʦʨʦʚ 
(prolapsus), ʢʦʪʦʨʦʝ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʚ ʮʝʥʪʨʝ 
ʚʥʠʤʘʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠ-

ʣʠʩʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʝ 
ʨʘʟʚʠʪʠʷ ʚʳʧʘʜʝʥʠʷ ʚʣʘʛʘʣʠʱʘ ʫ ʢʦʨʦʚ, ʧʦʷʚʠʣ-
ʩʷ ʨʷʜ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʙʦʩʥʦʚʘʥʠʡ ʜʘʥʥʦʡ ʧʘʪʦ-
ʣʦʛʠʠ. ʆʜʥʘʢʦ ʥʠ ʦʜʥʘ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʦ-
ʨʠʡ ʥʝ ʨʘʩʢʨʳʚʘʝʪ ʚʩʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
ʧʨʦʣʘʧʩʘ. ʇʦ-ʧʨʝʞʥʝʤʫ ʢ ʦʩʥʦʚʥʳʤ ʨʘʩʧʦʣʘ-
ʛʘʶʱʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʠʪʩʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʠ 
ʨʦʜʳ ʦʩʣʦʞʥʠʚʰʠʝʩʷ ʧʦʚʳʰʝʥʠʝʤ ʚʥʫʪʨʠ-
ʙʨʶʰʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʨʘʩʩʣʘʙʣʝʥʠʝʤ ʬʠʢʩʠ-
ʨʫʶʱʝʛʦ ʘʧʧʘʨʘʪʘ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ (ʨʘʩʪʷʞʝ-
ʥʠʝ ʰʠʨʦʢʦʡ ʤʘʪʦʯʥʦʡ ʩʚʷʟʢʠ, ʤʘʪʦʯʥʦʡ ʙʨʳ-
ʞʝʡʢʠ), ʘ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʥʠʞʝʥʠʷ ʪʦʥʫʩʘ 
ʢʣʝʪʯʘʪʢʠ, ʦʢʨʫʞʘʶʱʝʡ ʚʣʘʛʘʣʠʱʝ [1-5].  
ʇʨʠ ʚʳʧʘʜʝʥʠʠ ʚʣʘʛʘʣʠʱʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʦʙʳʯʥʦ ʦʪʩʫʪʩʪʚʫʶʪ. ʆʜʥʘʢʦ ʧʨʠ 
ʧʦʚʨʝʞʜʝʥʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ ʧʨʦʥʠʢʥʦ-
ʚʝʥʠʠ ʤʠʢʨʦʬʣʦʨʳ ʥʝʨʝʜʢʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩʝʨʦʟ-
ʥʳʡ ʚʘʛʠʥʠʪ, ʢʦʪʦʨʳʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʪʝʢʦʤ 
ʪʢʘʥʝʡ, ʚʳʜʝʣʝʥʠʝʤ ʩʝʨʦʟʥʦʛʦ ʵʢʩʩʫʜʘʪʘ, ʪʦ-
ʯʝʯʥʳʤʠ ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ ʥʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-
ʣʦʯʢʝ.  
ɽʩʣʠ ʞʠʚʦʪʥʦʤʫ ʥʝ ʦʢʘʟʳʚʘʪʴ ʧʦʤʦʱʴ, ʪʦ 

ʧʨʦʮʝʩʩ ʫʩʫʛʫʙʣʷʝʪʩʷ, ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʪʘʨʘʣʥɹʦ-
ʛʥʦʡʥʳʡ ʚʘʛʠʥʠʪ, ʜʠʬʪʝʨʠʪʠʯʝʩʢʠʡ ʠ ʬʣʝʛʤʘ-
ʥʦʟʥʳʡ ʚʘʛʠʥʠʪʳ. ʃʝʯʝʥʠʝ ʧʨʠ ʦʩʣʦʞʥʝʥʠʷʭ 
ʚʳʧʘʜʝʥʠʷ ʚʣʘʛʘʣʠʱʘ ʤʦʞʝʪ ʟʘʪʷʥʫʪʴʩʷ, ʥʝʨʝʜ-
ʢʦ ʪʘʢʠʭ ʞʠʚʦʪʥʳʭ ʚʳʙʨʘʢʦʚʳʚʘʶʪ ʧʦʵʪʦʤʫ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʢʦʨʦʚʘʤ ʧʨʠ 
ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 
ʟʥʘʯʝʥʠʝ [6-8]. 
ɼʣʷ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʞʠʚʦʪʥʳʤ ʩ ʜʘʥʥʦʡ 

ʧʘʪʦʣʦʛʠʝʡ ʚ ʧʨʘʢʪʠʢʝ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʘʢʫʰʝʨ-
ʩʪʚʘ ʠʟʚʝʩʪʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʬʠʢʩʘʮʠʠ 
ʚʧʨʘʚʣʝʥʥʦʛʦ ʚʣʘʛʘʣʠʱʘ ʫ ʢʦʨʦʚ ʧʦʩʣʝ ʝʛʦ ʚʳ-
ʧʘʜʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʬʠʢʩʘʮʠʠ 
ʚʣʘʛʘʣʠʱʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʨʝʚʦʯʥʦʡ ʠʣʠ 
ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʝʪʣʠ, ʢʦʪʦʨʫʶ ʥʘʢʣʘʜʳʚʘʶʪ ʥʘ 
ʚʫʣʴʚʫ ʧʦʩʣʝ ʚʧʨʘʚʣʝʥʠʷ ʚʣʘʛʘʣʠʱʘ ʠ ʟʘʢʨʝʧ-
ʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʪʝʩʴʤʳ ʠ ʧʦʜʧʨʫʛʠ [1, 2, 4]. 
ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 
ʧʝʪʣʷ ʤʦʞʝʪ ʩʤʝʱʘʪʴʩʷ ʚ ʩʪʦʨʦʥʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ 
ʢ ʧʦʚʪʦʨʥʦʤʫ ʚʳʧʘʜʝʥʠʶ ʚʣʘʛʘʣʠʱʘ. ɺ ʩʚʦʶ 
ʦʯʝʨʝʜʴ, ʜʣʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʪʝʣʴ ʤʦ-
ʞʝʪ ʚʳʟʳʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʣʝʞʥʝʡ. 
ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʦʧʝʨʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʩ ʥʘ-

ʣʦʞʝʥʠʝʤ ʰʚʦʚ ʥʘ ʧʦʣʦʚʳʝ ʛʫʙʳ. ɼʣʷ ʵʪʦʛʦ 
ʧʨʠʤʝʥʷʶʪ ʚʘʣʠʢʦʚʠʜʥʳʝ, ʧʝʪʣʝʚʠʜʥʳʝ ʠ ʢʠ-
ʩʝʪʥʳʝ ʰʚʳ. ʆʜʥʘʢʦ ʧʨʠ ʧʦʪʫʛʘʭ ʤʦʞʝʪ ʧʨʦ-
ʠʟʦʡʪʠ ʨʘʟʨʳʚ ʪʢʘʥʝʡ ʚʫʣʴʚʳ ʧʦʩʣʝ ʠʭ ʧʨʦʨʝʟʘ-
ʥʠʷ ʥʠʪʷʤʠ ʰʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [4, 10]. 
ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʬʠʢʩʘʮʠʠ ʚʧʨʘʚʣʝʥʥʦʛʦ 

ʚʣʘʛʘʣʠʱʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʢʩʘʪʦʨʘ ʄʠʥʯʝ-
ʚʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʚʠʜ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʝʨʞʥʷ 
ʩ ʬʠʢʩʠʨʫʶʱʠʤʠ ʜʠʩʢʘʤʠ ʥʘ ʢʦʥʮʘʭ. ʇʨʠ ʵʪʦʤ 
ʦʜʠʥ ʠʟ ʜʠʩʢʦʚ ʟʘʢʨʝʧʣʝʥ ʩʪʘʮʠʦʥʘʨʥʦ, ʘ ʜʨʫʛʦʡ 
ʩʲʝʤʥʳʡ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚ-
ʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʠ ʪʨʫʜʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 
ʦʧʝʨʘʮʠʠ, ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʫ ʞʠʚʦʪʥʦʛʦ ʪʢʘʥʝʡ 
ʢʨʫʧʘ ʚ ʦʙʣʘʩʪʠ ʤʘʣʦʡ ʩʝʜʘʣʠʱʥʦʡ ʚʳʨʝʟʢʠ, 
ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʷʤʦʡ ʢʠʰʢʠ. 
ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝ-

ʜʝʥʠʝ ʣʝʯʝʥʠʷ ʢʦʨʦʚ ʩ ʚʳʧʘʜʝʥʠʝʤ ʚʣʘʛʘʣʠʱʘ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʢʩʘʮʠʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 
ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʫʶ ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦ-
ʚʠʷʭ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ çɿʥʘʤʝʥʩʢʦʝè 
ʂʫʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʦʡ ʘʢʘʜʝʤʠʠ ʠʤʝʥʠ ʀ. ʀ. ʀʚʘʥʦʚʘ. ʆʙʲʝʢʪʦʤ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʢʦʨʦʚʳ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ 
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ʧʦʨʦʜʳ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʧʦʩʣʝʨʦʜʦʚʳʤ ʚʳʧʘ-
ʜʝʥʠʝʤ ʚʣʘʛʘʣʠʱʘ. ʃʝʯʝʥʠʝ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝ-
ʩʪʚʣʷʣʠ ʧʦ ʤʝʨʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 
ɺʩʝʛʦ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʦʩʴ 5 ʢʦʨʦʚ. 
ɺʩʝ ʙʦʣʴʥʳʝ ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʪʠʧʦʚʳʭ 
ʧʦʤʝʱʝʥʠʷʭ ʠ ʧʦʣʫʯʘʣʠ ʨʘʮʠʦʥ, ʩʙʘʣʘʥʩʠʨʦ-
ʚʘʥʥʳʡ ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʠ ʚʠʪʘ-
ʤʠʥʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ. 
ʃʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ 

ʢʦʤʧʣʝʢʩʥʦʝ. ʆʥʦ ʚʢʣʶʯʘʣʦ ʵʧʠʜʫʨʘʣʴʥʫʶ 
ʥʠʟʢʫʶ ʩʘʢʨʘʣʴʥʫʶ ʘʥʝʩʪʝʟʠʶ, ʪʫʘʣʝʪ ʥʘʨʫʞ-
ʥʳʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʚʧʨʘʚʣʝʥʠʝ ʚʣʘʛʘʣʠʱʘ ʠ 
ʝʛʦ ʬʠʢʩʘʮʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʨʦʡʩʪʚʘ ʥʘ-

ʰʝʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʇʘʪʝʥʪ ʈʌ ˉ 2409017. ï 
2011 ʛ.). ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʚʠʜ ʪʨʝʟʫʙʮʘ 
(ʨʠʩʫʥʢʠ 1; 2) ʩ ʦʩʪʨʳʤʠ ʜʫʛʦʦʙʨʘʟʥʳʤʠ ʠʛʣʘ-
ʤʠ 1, ʢʦʪʦʨʳʝ ʧʨʦʧʫʱʝʥʳ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʚ 
ʜʚʫʭ ʛʫʙʢʦʦʙʨʘʟʥʳʭ ʧʣʘʥʢʘʭ 2, 3 ʠ ʥʝʧʦʜʚʠʞʥʦ 
ʟʘʢʨʝʧʣʝʥʳ ʪʫʧʳʤʠ ʢʦʥʮʘʤʠ ʚ ʦʪʚʝʨʩʪʠʷʭ 
ʧʣʘʥʢʠ ʩ ʧʦʤʦʱʴʶ ʛʘʝʢ 4. ɼʨʫʛʘʷ ʧʣʘʥʢʘ ʚʳ-
ʧʦʣʥʝʥʘ ʩʲʝʤʥʦʡ 5 ʠ ʩʚʦʙʦʜʥʦ ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʧʦ 
ʠʛʣʘʤ. ʇʨʠ ʵʪʦʤ ʠʛʣʳ 1 ʠʤʝʶʪ ʜʫʛʦʦʙʨʘʟʥʫʶ 
ʬʦʨʤʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʫʜʦʙʥʳʡ ʧʨʦʢʦʣ 
ʪʢʘʥʝʡ ʧʦʣʦʚʳʭ ʛʫʙ ʞʠʚʦʪʥʦʛʦ. ʇʣʦʩʢʘʷ ʬʦʨʤʘ 
ʧʣʘʥʦʢ 2, 3  ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʧʣʦʪʥʦʝ ʧʨʠʣʝʛʘ-
ʥʠʝ ʢ ʪʝʣʫ ʞʠʚʦʪʥʦʛʦ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʆʙʱʠʡ ʚʠʜ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʬʠʢʩʘʮʠʠ ʚʣʘʛʘʣʠʱʘ ʫ ʢʦʨʦʚ 

 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʬʠʢʩʘʮʠʠ ʚʣʘʛʘʣʠʱʘ ʫ ʢʦʨʦʚ 



ɼʀɸɻʅʆʉʊʀʂɸ ɹʆʃɽɿʅɽʁ ʀ ʊɽʈɸʇʀʗ ɾʀɺʆʊʅʓʍ, ʇɸʊʆʃʆɻʀʗ, 

ʆʅʂʆʃʆɻʀʗ ʀ ʄʆʈʌʆʃʆɻʀʗ ɾʀɺʆʊʅʓʍ 

____________________________________________________________________________________ 

 

 46 

ʆʪʚʝʨʩʪʠʷ ʚ ʧʣʘʥʢʘʭ 6 ʧʦʟʚʦʣʷʶʪ ʨʝʛʫʣʠ-
ʨʦʚʘʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʠʛʣʘʤʠ ʧʫʪʝʤ ʫʩʪʘ-
ʥʦʚʢʠ ʠʭ ʚ ʢʘʞʜʦʤ ʦʪʚʝʨʩʪʠʠ ʠʣʠ ʯʝʨʝʟ ʦʜʥʦ 
ʦʪʚʝʨʩʪʠʝ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʣʘʥʢʘʤʠ ʪʘʢʞʝ 
ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʝʨʝʜʚʠʞʝʥʠʝʤ ʩʲʝʤʥʦʡ ʧʣʘʥʢʠ 
ʧʦ ʠʛʣʘʤ ʠ ʜʚʠʞʝʥʠʝʤ ʥʘʧʨʘʚʣʷʶʱʠʭ, ʧʨʦ-
ʧʫʱʝʥʥʳʭ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ 6 ʚ ʫʰʢʘʭ 7, ʧʦ-
ʧʘʨʥʦ ʟʘʢʨʝʧʣʝʥʥʳʭ ʥʘ ʧʣʘʥʢʘʭ. ʅʘʧʨʘʚʣʷʶ-
ʱʠʝ ʬʠʢʩʠʨʫʶʪʩʷ ʥʘ ʫʰʢʘʭ ʧʦʜʚʠʞʥʦʡ ʠ ʥʝ-
ʧʦʜʚʠʞʥʦʡ ʧʣʘʥʦʢ ʛʘʡʢʘʤʠ. ʂʦʥʩʪʨʫʢʮʠʷ ʫʩʪ-
ʨʦʡʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʝʛʦ ʨʘʟʤʝʨ ʠ 
ʩʪʝʧʝʥʴ ʨʘʩʢʨʳʪʠʷ ʧʦʣʦʚʦʡ ʱʝʣʠ. ʉʘʤʦ ʫʩʪ-
ʨʦʡʩʪʚʦ ʚʳʧʦʣʥʝʥʦ ʠʟ ʤʝʪʘʣʣʘ. ʇʦʩʣʝ ʝʛʦ 
ʬʠʢʩʘʮʠʠ ʥʘ ʪʝʣʝ ʞʠʚʦʪʥʦʛʦ ʥʘ ʠʛʣʳ ʥʘʜʝʚʘ-
ʶʪʩʷ ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʟʘʱʠʪʥʳʝ ʢʦʣʧʘʯʢʠ ʜʣʷ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʞʠ-
ʚʦʪʥʳʭ. 
ɼʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʠ ʧʦʩʣʝ ʬʠʢʩʘʮʠʠ ʚʣʘ-

ʛʘʣʠʱʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʞʠ-
ʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠ ʨʝʛʫʣʷʨʥʦʝ ʥʘʙʣʶʜʝʥʠʝ. 
ʋʯʠʪʳʚʘʣʠ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʦʧʨʝʜʝʣʷʣʠ ʢʣʠ-
ʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʙʦʨ ʘʥʘʤʥʝ-

ʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʠʭ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 
ʚʳʧʘʜʝʥʠʝ ʚʣʘʛʘʣʠʱʘ ʫ ʢʦʨʦʚ ʚ ʫʯʝʙʥʦ-
ʦʧʳʪʥʦʤ ʭʦʟʷʡʩʪʚʝ ʂʫʨʩʢʦʡ ɻʉʍɸ ʠʤʝʥʠ 
ʀ.ʀ. ʀʚʘʥʦʚʘ çɿʥʘʤʝʥʩʢʦʝè ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ. ɺʩʝ ʧʷʪʴ ʩʣʫʯʘʝʚ ʜʘʥʥʦʛʦ 
ʟʘʙʦʣʝʚʘʥʠʷ ʦʪʣʠʯʘʣʠʩʴ ʫ ʤʥʦʛʦʨʦʞʘʚʰʠʭ ʢʦ-
ʨʦʚ. ʇʨʠ ʵʪʦʤ ʫ ʪʨʝʭ ʢʦʨʦʚ ʦʪʤʝʯʘʣʦʩʴ ʯʘʩ-
ʪʠʯʥʦʝ ʚʳʧʘʜʝʥʠʝ ʚʣʘʛʘʣʠʱʘ, ʢʦʪʦʨʦʝ ʩʦʧʨʦ-
ʚʦʞʜʘʣʦʩʴ ʩʤʝʱʝʥʠʝʤ ʯʘʩʪʠ ʩʪʝʥʢʠ ʚʣʘʛʘʣʠ-
ʱʘ, ʚʳʩʪʫʧʘʶʱʝʡ ʠʟ ʚʫʣʴʚʳ ʚ ʚʠʜʝ ʩʢʣʘʜʢʠ. ʋ 
ʜʚʫʭ ʢʦʨʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʧʦʣʥʦʝ ʚʳʧʘʜʝ-
ʥʠʝ ʚʣʘʛʘʣʠʱʘ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʩʷ ʚʣʘʛʘʣʠʱʥʘʷ 
ʪʨʫʙʢʘ ʠ ʰʝʡʢʘ ʤʘʪʢʠ ʚʳʧʷʯʠʚʘʣʠʩʴ ʟʘ ʧʨʝʜʝ-
ʣʳ ʚʫʣʴʚʳ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʚʳʧʘʜʝʥʠʝ ʚʣʘʛʘ-
ʣʠʱʘ ʦʪʤʝʯʘʣʦʩʴ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʙʝʨʝ-
ʤʝʥʥʦʩʪʠ. 
ʇʨʠ ʯʘʩʪʠʯʥʦʤ ʚʳʧʘʜʝʥʠʠ ʚʣʘʛʘʣʠʱʘ ʯʝ-

ʨʝʟ ʱʝʣʴ ʚʫʣʴʚʳ ʚʳʩʪʫʧʘʣʘ ʩʣʠʟʠʩʪʘʷ ʢʨʘʩʥʦ-
ʛʦ ʮʚʝʪʘ ʨʘʟʤʝʨʦʤ ʩ ʢʫʨʠʥʦʝ ʷʡʮʦ. ʅʘʠʙʦʣʝʝ 
ʯʝʪʢʦ ʜʘʥʥʳʡ ʩʠʤʧʪʦʤ ʦʪʤʝʯʘʣʩʷ ʫ ʣʝʞʘʱʠʭ 
ʞʠʚʦʪʥʳʭ. ʇʨʠ ʧʦʣʥʦʤ ʚʳʧʘʜʝʥʠʠ ʚʣʘʛʘʣʠʱʘ, 
ʢʦʪʦʨʦʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʢʦʨʦʚ ʧʨʠ ʩʭʚʘʪʢʘʭ, ʠʟ 
ʚʫʣʴʚʳ ʚʳʩʪʫʧʘʣʘ ʯʘʩʪʴ ʚʣʘʛʘʣʠʱʘ ʢʨʘʩʥʦʛʦ 
ʮʚʝʪʘ, ʠʤʝʶʱʘʷ ʢʫʧʦʣʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ. ɼʝ-
ʬʝʢʘʮʠʷ  ʠ ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ ʫ ʢʦʨʦʚ ʥʘʨʫʰʘ-
ʣʠʩʴ. 
ʂʦʨʦʚ ʩ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʧʦʤʝʱʘʣʠ ʚ 

ʩʪʦʡʣʦ, ʦʙʦʨʫʜʦʚʘʥʥʦʝ ʥʘʩʪʠʣʦʤ, ʢʦʪʦʨʳʡ 
ʩʦʟʜʘʚʘʣ ʥʘʢʣʦʥ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ ʚ ʩʪʦʨʦʥʫ ʛʦ-
ʣʦʚʳ. ʍʚʦʩʪ ʙʠʥʪʦʚʘʣʠ ʠ ʧʦʜʚʷʟʳʚʘʣʠ ʚ ʩʪʦ-
ʨʦʥʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʨʝʚʦʯʥʳʭ ʣʷʤʦʢ. ɺ 
ʨʘʮʠʦʥ ʚʢʣʶʯʘʣʠ ʪʦʣʴʢʦ ʣʝʛʢʦʧʝʨʝʚʘʨʠʚʘʝ-

ʤʳʝ ʢʦʨʤʘ. ʉʣʝʜʠʣʠ ʟʘ ʘʢʪʦʤ ʜʝʬʝʢʘʮʠʠ, ʧʨʠ 
ʟʘʩʪʦʡʥʦʤ ʧʝʨʝʧʦʣʥʝʥʠʠ ʧʨʷʤʦʡ ʢʠʰʢʠ ʬʝʢʘ-
ʣʠʠ ʫʜʘʣʷʣʠ ʤʝʭʘʥʠʯʝʩʢʠ. 
ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʚʳʧʘʚʰʫʶ ʯʘʩʪʴ ʚʣʘʛʘʣʠʱʘ ʠ ʥʘ-
ʨʫʞʥʳʝ ʧʦʣʦʚʳʝ ʦʨʛʘʥʳ ʦʯʠʱʘʣʠ ʦʪ ʟʘʛʨʷʟ-
ʥʝʥʠʷ ʠ ʦʙʨʘʙʘʪʳʚʘʣʠ 0,2%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ 
ʧʝʨʤʘʥʛʘʥʘʪʘ ʢʘʣʠʷ. ʇʨʦʚʦʜʠʣʠ ʥʠʟʢʫʶ ʩʘ-
ʢʨʘʣʴʥʫʶ ʘʥʝʩʪʝʟʠʶ 2%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʥʦʚʦ-
ʢʘʠʥʘ ʚ ʜʦʟʝ 15,0-17,0 ʤʣ ʥʘ ʛʦʣʦʚʫ. ʉʣʠʟʠ-
ʩʪʫʶ ʦʙʦʣʦʯʢʫ ʚʳʧʘʚʰʝʛʦ ʚʣʘʛʘʣʠʱʘ ʦʨʦʰʘ-
ʣʠ 0,1%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʬʫʨʘʮʠʣʠʥʘ. ɿʘʪʝʤ 
ʚrʧʘʚʰʝʝ ʚʣʘʛʘʣʠʱʝ ʦʙʝʨʪʳʚʘʣʠ ʩʘʣʬʝʪʢʦʡ 
ʧʨʦʧʠʪʘʥʥʦʡ ʨʘʩʪʚʦʨʦʤ ʧʝʨʤʘʥʛʘʥʘʪʘ ʢʘʣʠʷ ʠ 
ʩʜʘʚʣʠʚʘʣʠ ʦʙʝʠʤʠ ʨʫʢʘʤʠ ʜʦ ʩʥʠʞʝʥʠʷ ʥʘ-
ʧʨʷʞʝʥʥʦʩʪʠ ʪʢʘʥʝʡ ʚʣʘʛʘʣʠʱʘ. ʉ ʧʦʤʦʱʴʶ 
ʨʫʢʠ, ʩʞʘʪʦʡ ʚ ʢʫʣʘʢ ʠ ʦʙʝʨʥʫʪʦʡ ʩʘʣʬʝʪʢʦʡ, 
ʥʘʜʘʚʣʠʚʘʣʠ ʥʘ ʚʳʧʘʚʰʫʶ ʯʘʩʪʴ ʚʣʘʛʘʣʠʱʘ ʠ 
ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚʚʦʜʠʣʠ ʝʛʦ ʚ ʪʘʟʦʚʫʶ ʧʦʣʦʩʪʴ. 
ʋʢʨʝʧʣʷʣʠ ʚʧʨʘʚʣʝʥʥʦʝ ʚʣʘʛʘʣʠʱʝ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ 
ʵʪʦʛʦ ʦʪʩʪʫʧʘʣʠ 2-3 ʩʤ ʦʪ ʣʠʥʠʠ ʧʝʨʝʭʦʜʘ ʢʦ-
ʞʠ ʧʦʣʦʚʳʭ ʛʫʙ ʚ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʧʨʝʜ-
ʜʚʝʨʠʷ ʚʣʘʛʘʣʠʱʘ, ʜʝʣʘʣʠ ʧʨʦʢʦʣ ʢʦʞʠ, ʤʳ-
ʰʝʯʥʦʡ ʪʢʘʥʠ ʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʨʘʚʦʡ 
ʧʦʣʦʚʦʡ ʛʫʙʳ ʠʛʣʘʤʠ ʪʨʝʟʫʙʮʘ, ʩ ʢʦʪʦʨʦʛʦ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʘ ʩʥʷʪʘ ʧʣʘʥʢʘ. ɺʳʚʦʜʠʣʠ 
ʠʛʣʳ ʩʦ ʩʪʦʨʦʥʳ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʥʘ ʪʦʤ 
ʞʝ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʢʨʘʷ ʛʫʙʳ, ʯʪʦ ʠ ʧʨʠ ʠʭ ʚʚʝ-
ʜʝʥʠʠ. ɿʘʪʝʤ ʧʨʦʢʘʣʳʚʘʣʠ ʣʝʚʫʶ ʧʦʣʦʚʫʶ ʛʫ-
ʙʫ ʩʦ ʩʪʦʨʦʥʳ ʩʣʠʟʠʩʪʦʡ, ʦʪʩʪʫʧʘʷ ʦʪ ʢʨʘʷ ʛʫ-
ʙʳ 2-3 ʩʤ. ʇʨʦʚʦʜʠʣʠ ʠʛʣʳ ʯʝʨʝʟ ʩʣʠʟʠʩʪʫʶ 
ʦʙʦʣʦʯʢʫ, ʤʳh ʝʯʥʫʶ ʪʢʘʥʴ ʠ ʚʳʚʦʜʠʣʠ ʥʘ 
ʢʦʞʫ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2-3 ʩʤ ʦʪ ʤʝʩʪʘ ʧʝʨʝʭʦʜʘ 
ʩʣʠʟʠʩʪʦʡ ʚ ʢʦʞʫ. ʇʦʩʣʝ ʧʨʦʢʦʣʘ ʥʘ ʠʛʣʳ ʫʩʪ-
ʨʦʡʩʪʚʘ ʥʘʜʝʚʘʣʠ ʩʲʝʤʥʫʶ ʧʣʘʥʢʫ. ʇʨʠ ʵʪʦʤ 
ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʥʘ ʥʝʡ ʩ ʧʦʤʦʱʴʶ ʫʰʝʢ ʠ 
ʛʘʝʢ ʜʚʝ ʥʘʧʨʘʚʣʷʶʱʠʝ ʧʨʦʧʫʩʢʘʣʠ ʧʦʚʝʨʭ 
ʧʦʣʦʚʳʭ ʛʫʙ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʚ ʫʰʢʘʭ. ʇʦʩʣʝ 
ʩʙʣʠʞʝʥʠʷ ʧʣʘʥʦʢ ʥʘ ʥʝʦʙʭʦʜʠʤʦʝ ʨʘʩʩʪʦʥ̫ʠʝ 
ʦʥʠ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʛʘʡʢʘʤʠ. ɺ ʩʣʫʯʘʝ ʟʘʪʨʫʜ-
ʥʝʥʠʷ ʫ ʞʠʚʦʪʥʦʛʦ ʘʢʪʘ ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ, ʧʨʦ-
ʩʚʝʪ ʧʦʣʦʚʦʡ ʱʝʣʠ ʨʝʛʫʣʠʨʦʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʛʘʝʢ. ʇʦʩʣʝ ʬʠʢʩʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʥʘ 
ʧʦʣʦʚʳʭ ʛʫʙʘʭ ʞʠʚʦʪʥʦʛʦ ʥʘ ʦʩʪʨʳʝ ʢʦʥʮʳ 
ʠʛʣ ʥʘʜʝʚʘʣʠ ʟʘʱʠʪʥʳʝ ʢʦʣʧʘʯʢʠ. 
ɿʘ ʚʩʝʤʠ ʢʦʨʦʚʘʤʠ, ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʵʢʩʧʝ-

ʨʠʤʝʥʪ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʨʝʛʫʣʷʨʥʦʝ ʥʘʙʣʶ-
ʜʝʥʠʝ. ʋʯʠʪʳʚʘʣʠ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʦʧʨʝʜʝ-
ʣʷʣʠ ʢʣʠʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 
ʧʝʨʠʦʜʘ ʬʠʢʩʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʢʦʞʫ ʚ ʤʝʩʪʘʭ 
ʚʝʜʝʥʠʷ ʠʛʣ ʦʙʨʘʙʘʪʳʚʘʣʠ ʯʝʨʝʟ ʜʝʥʴ 0,1%-
ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʬʫʨʘʮʠʣʠʥʘ. ʉʥʠʤʘʣʠ ʫʩʪʨʦʡ-
ʩʪʚʦ ʥʘ 9-10 ʜʝʥʴ ʠʣʠ ʚ ʥʘʯʘʣʝ ʨʦʜʦʚʦʛʦ ʘʢʪʘ. 
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ʆʩʣʦʞʥʝʥʠʷ ʥʝ ʦʪʤʝʯʘʣʠʩʴ, ʨʦʜʳ ʫ ʚʩʝʭ ʢʦʨʦʚ 
ʧʨʦʭʦʜʠʣʠ ʙʣʘʛʦʧʦʣʫʯʥʦ. 
ɺʳʚʦʜʳ. ʋʩʪʨʦʡʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʥʘʜʝʞʥʫʶ 

ʬʠʢʩʘʮʠʶ ʚʧʨʘʚʣʝʥʥʦʛʦ ʚʣʘʛʘʣʠʱʘ ʫ ʢʦʨʦʚ. 
ɼʘʥʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢ ʰʠ-
ʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʧʨʘʢʪʠʢʝ ʚʝʪʝʨʠʥʘʨ-
ʥʦʛʦ ʘʢʫʰʝʨʩʪʚʘ. 
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Essay. The article presents the official data of the veterinary reporting of the Kursk region, as well 

as information from the Rosselkhoznadzor and the Ministry of Agriculture of the Russian Federation 
on African swine fever for 2011-2021. The situation with African swine fever in the Kursk region re-
mains unfavorable. It can be stated that the formation of the territory is "endemic" for this disease (the 
disease has been registered for 3 years in a row). The permanent spread of the virus on the territory of 
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the Kursk region in 2019-2020 led to the continuity of the epizootic process and a high risk of intro-
ducing the virus even into the most advanced and equipped farms. 

 
Keywords: pig breeding, infections, epizootic situation, monitoring, African swine fever, Mont-

gomery disease. 
 
ɺʚʝʜʝʥʠʝ. ɸʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ 

(ɸʏʉ) - ʵʪʦ ʠʥʬʝʢʮʠʦʥʥʦʝ ʚʠʨʫʩʥʦʝ ʟʘʙʦʣʝʚʘ-
ʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʨʘʞʘʝʪ ʩʚʠʥʝʡ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ, 
ʚʳʟʳʚʘʷ ʛʝʤʦʨʨʘʛʠʯʝʩʢʫʶ ʣʠʭʦʨʘʜʢʫ. ʆʥʘ 
ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ, ʥʘ-
ʯʠʥʘʷ ʦʪ ʦʩʪʨʦʡ, ʧʦʜʦʩʪʨʦʡ, ʜʦ ʭʨʦʥʠʯʝʩʢʦʡ ʠ 
ʣʘʪʝʥʪʥʦʡ. ʏʘʱʝ ʚʩʝʛʦ ʙʦʣʝʟʥʴ ʧʨʦʪʝʢʘʝʪ ʚ 
ʦʩʪʨʦʡ ʬʦʨʤʝ ʩ ʣʝʪʘʣʴʥʦʩʪʴʶ ʜʦ 100% [5]. 
ɸʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʩʠʩʪʝʤʳ ʩʚʠʥʦʚʦʜ-
ʩʪʚʘ. ʆʥʘ ʥʝ ʪʦʣʴʢʦ ʫʛʨʦʞʘʝʪ ʧʨʦʜʦʚʦʣʴʩʪ-
ʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ 
ʩʨʝʜʩʪʚʘ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 
ʩʚʠʥʝʡ ʠ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ ʮʝʧʦʯʢʠ ʧʦʩʪʘ-
ʚʦʢ, ʥʦ ʪʘʢʞʝ ʠʤʝʝʪ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ 
ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʪʦʨʛʦʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ [3]. 
ʉʝʛʦʜʥʷ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʩʯʠʪʘʝʪʩʷ ʵʥʜʝ-

ʤʠʯʥʳʤ ʚ ɸʬʨʠʢʝ ʢ ʶʛʫ ʦʪ ʉʘʭʘʨʳ, ʥʘ ʠʪʘʣʴ-
ʷʥʩʢʦʤ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʤ ʦʩʪʨʦʚʝ ʉʘʨʜʠ-
ʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʷʭ ʂʘʚʢʘʟʘ ʠ 
ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ. ʏʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʡ ʧʦ-
ʪʝʥʮʠʘʣ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ɸʏʉ ʙʳʣ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʝʝ ʧʦʷʚʣʝʥʠʝʤ 
ʥʘ ʂʘʚʢʘʟʝ ʚ 2007 ʛʦʜʫ ʠ ʝʝ ʧʦʩʪʝʧʝʥʥʦʝ ʧʨʦ-
ʜʚʠʞʝʥʠʝ ʯʝʨʝʟ ʈʦʩʩʠʡʩʢʫʶ ʌʝʜʝʨʘʮʠʶ ʚ 
ɺʦʩʪʦʯʥʫʶ ɽʚʨʦʧʫ, ʛʜʝ ʦʥʘ ʩʝʡʯʘʩ, ʫʪʚʝʨʜʠ-
ʣʘʩʴ [4]. ʋʞʝ ʩʪʘʚʰʘʷ ʵʥʜʝʤʠʯʥʦʡ ʚ ʥʝʢʦʪʦ-
ʨʳʭ ʠʟ ʵʪʠʭ ʨʝʛʠʦʥʦʚ, ʦʥʘ ʧʨʠʚʣʝʢʘʝʪ ʚʩʝ 
ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʤʝʞʜʫʥʘ-
ʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʉʫʱʝʩʪʚʫʝʪ ʩʝʨʴʝʟʥʳʡ 
ʨʠʩʢ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɸʏʉ ʠʟ 
ʵʪʠʭ ʨʘʡʦʥʦʚ, ʫʯʠʪʳʚʘʷ ʦʙʰʠʨʥʳʝ ʪʨʘʥʩʛʨʘ-
ʥʠʯʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʣʶʜʝʡ, ʧʨʦʜʫʢʪʦʚ ʠʟ 
ʩʚʠʥʠʥʳ, ʟʘʨʘʞʝʥʥʳʭ ʜʠʢʠʭ ʢʘʙʘʥʦʚ [1].  
ʇʦʩʢʦʣʴʢʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪ-

ʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʡ ʚʘʢʮʠʥʳ ʠʣʠ ʣʝʯʝʥʠʷ, ʥʘʠ-
ʣʫʯʰʝʡ ʩʪʨʘʪʝʛʠʝʡ ʙʦʨʴʙʳ ʩ ɸʏʉ ʜʣʷ 
ʩʪʨʘʥ/ʟʦʥ, ʢʦʪʦʨʳʝ ʚʩʝ ʝʱʝ ʩʚʦʙʦʜʥʳ ʦʪ ʵʪʦʡ 
ʙʦʣʝʟʥʠ, ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʨʦʥʠʢʥʦ-
ʚʝʥʠʷ ʚʠʨʫʩʘ ʧʫʪʝʤ ʫʣʫʯʰʝʥʠʷ ʧʦʛʨʘʥʠʯʥʦʛʦ 
ʢʦʥʪʨʦʣʷ, ʥʘʜʣʝʞʘʱʝʛʦ ʧʦʚʳʰʝʥʠʷ ʦʩʚʝʜʦʤ-
ʣʝʥʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʙʠʦʟʘʱʠʪʳ [2]. 
ʇʨʦʬʠʣʘʢʪʠʢʘ ʧʫʪʝʤ ʦʛʨʘʥʠʯʝʥʠʷ ʧʝʨʝ-

ʜʚʠʞʝʥʠʷ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʷʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦ-
ʣʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʧʦʵʪʦʤʫ ʨʘʥʥʝʝ ʚʳʷʚʣʝ-
ʥʠʝ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʧʦʜʭʦʜʦʤ. ɼʣʷ 
ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʩʪʨʘʥ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪʩʷ 
ʤʝʨʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʠ ʧʦ-

ʚʳʰʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢ-
ʞʝ ʦʧʝʨʘʪʠʚʥʦʤʫ ʢʦʥʪʨʦʣʶ ʚʩʧʳʰʝʢ, ʥʝʩʤʦʪ-
ʨʷ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʝʨʝʜʚʠʞʝʥʠʝ ʠ ʧʦʣʠʪʠ-
ʢʘ ʠʩʢʦʨʝʥʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʫʛʨʦʟʫ, ʢʦʪʦʨʫʶ 
ʵʪʘ ʙʦʣʝʟʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʣʷ ʤʠʨʦʚʦʛʦ ʩʝʣʴ-
ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʪʦʨʛʦʚʣʠ, ʦʙ ɸʏʉ ʥʝʦʙʭʦ-
ʜʠʤʦ ʩʦʦʙʱʘʪʴ ʚʦ ɺʩʝʤʠʨʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʧʦ 
ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ (ʄʕɹ) [5]. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʝ ʩʪʨʘ-

ʥʳ ʠ ʨʝʛʠʦʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʜʝʨʞʘʪʴ 
ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʧʦ 
ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʝ ʩʚʠʥʝʡ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 
ʪʘʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʥʘʜʣʝʞʘ-
ʱʠʡ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ (ʤʦʥʠʪʦʨʠʥʛ) 
ʟʘ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʝʡ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 

ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʚʝʜʝʥʠʷ ʈʦʩʩʝʣʴʭʦʟʥʘʜ-
ʟʦʨʘ ʠ ʄʠʥʩʝʣʴʭʦʟʘ ʈʌ, ʀɸʎ ʌɻɹʋ çɺʅʀ-
ʀɿɾè, ʚʝʪʝʨʠʥʘʨʥʦʡ ʦʪʯʸʪʥʦʩʪʠ ʋʧʨʘʚʣʝʥʠʷ 
ʚʝʪʝʨʠʥʘʨʠʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʬʦʨʤʘ ˉ 1-ʚʝʪ 
ð ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʷʭ). ɼʣʷ ʩʪʘ-
ʪʠʩʪʠʯʝʩʢʦʛʦ ʦʙʦʙʱʝʥʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥ 
ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʤʝʪʘ-ʘʥʘʣʠʟ 
ʩʠʩʪʝʤʥʦʛʦ ʦʙʟʦʨʘ ʧʝʨʚʠʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ 
ʦʨʠʛʠʥʘʣʴʥʳʭ ʨʘʙʦʪ, ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʩʪʚʝʥ-
ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 
[6]. 
ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʩʣʫʯʘʝʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɸʏʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʩʢʦʡ 
ʦʙʣʘʩʪʠ ʙʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʦʪʯʝʪʥʦʩʪʠ ʟʘ 10 ʣʝʪ (2011- 2021 ʛʛ.).  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʧʠʟʦʦʪʠʯʝʩʢʘʷ 

ʦʙʩʪʘʥʦʚʢʘ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʘʬʨʠʢʘʥ-
ʩʢʦʡ ʯʫʤʝ ʩʚʠʥʝʡ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʩʦʮʠʘʣʴʥʦʝ 
ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʞʠʟʥʠ ʨʝʛʠʦʥʘ ʠ 
ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʣʦʞʥʦʡ.  
ɿʘʥʦʩ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʂʫʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚʧʝʨʚʳʝ ʧʨʦʠʟʦʰʝʣ ʚ ʯʝʪʚʝʨʪʦʤ ʢʚʘʨ-
ʪʘʣʝ (ʦʢʪʷʙʨʝ) 2011 ʛ. ɹʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 1 
ʠʥʬʠʮʠʨʦʚʘʥʥʳʡ ʦʙʲʝʢʪ ʥʘ ʣʠʯʥʦʤ ʧʦʜʚʦʨʴʝ 
ʧʦ ʫʣ. ʄʘʣʠʥʦʚʦʡ ʚ ʛ. ʂʫʨʩʢʝ. ɺ ʨʘʜʠʫʩʝ ʧʷʪʠ 
ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʦʯʘʛʘ ʦʧʨʝʜʝʣʝʥʘ ʧʝʨʚʘʷ ʫʛʨʦ-
ʞʘʝʤʘʷ ʟʦʥʘ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʵʪʦʛʦ ʦʧʘʩ-
ʥʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. 
ɺʪʦʨʘʷ ʫʛʨʦʞʘʝʤʘʷ ʟʦʥʘ - ʂʫʨʩʢʠʡ, ʌʘʪʝʞ-
ʩʢʠʡ, ɿʦʣʦʪʫʭʠʥʩʢʠʡ, ʑʠʛʨʦʚʩʢʠʡ, ʊʠʤʩʢʠʡ, 
ʉʦʣʥʮʝʚʩʢʠʡ, ʄʝʜʚʝʥʩʢʠʡ, ʆʙʦʷʥʩʢʠʡ, ɹʦʣʴ-
ʰʝʩʦʣʜʘʪʩʢʠʡ, ʆʢʪʷʙʨʴʩʢʠʡ, ʂʫʨʯʘʪʦʚʩʢʠʡ ʠ 
ʃʴʛʦʚʩʢʠʡ ʨʘʡʦʥʳ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ.  



ɺɽʊɽʈʀʅɸʈʅɸʗ ʄʀʂʈʆɹʀʆʃʆɻʀʗ, ɺʀʈʋʉʆʃʆɻʀʗ, ʕʇʀɿʆʆʊʆʃʆɻʀʗ,  

ʄʀʂʆʃʆɻʀʗ ʉ ʄʀʂʆʊʆʂʉʀʂʆʃʆɻʀɽʁ ʀ ʀʄʄʋʅʆʃʆɻʀʗ 
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ɹʣʘʛʦʜʘʨʷ ʞʝʩʪʢʠʤ ʢʘʨʘʥʪʠʥʥʳʤ ʤʝʨʦ-
ʧʨʠʷʪʠʷʤ ʫʜʘʣʦʩʴ ʥʝ ʜʦʧʫʩʪʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʝ ʚʠʨʫʩʘ ʠ ʚ 2012 ʛ., 2013 ʛ. ʠ 2014 ʛ. ʥʘ ʪʝʨ-
ʨʠʪʦʨʠʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʩʧʳʰʝʢ ʥʝ ʟʘʨʝʛʠ-
ʩʪʨʠʨʦʚʘʥʦ.  
ɺ 2015 ʛ. ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ 

ʩʣʫʯʘʝʚ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ 
ʩʚʠʥʝʡ. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 7 ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 
ʧʫʥʢʪʦʚ. ɸʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ ʫ ʜʠʢʠʭ 
ʢʘʙʘʥʦʚ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʙʣʠʟ ʧ. ɺʝʣʴʝ ʚ 
ʈʳʣʴʩʢʦʤ ʨʘʡʦʥʝ ʠ ʙʣʠʟ ʜʝʨʝʚʥʠ ɹʫʧʝʣ ʍʦ-
ʤʫʪʚʩʢʦʛʦ ʨʘʡʦʥʘ. ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʩʨʝʜʠ ʜʦ-
ʤʘʰʥʠʭ ʩʚʠʥʝʡ ʧʨʦʠʟʦʰʣʦ ʚ ʧʦʩʝʣʢʝ ɼʚʦʨʠʢʠ 
ɼʤʠʪʨʠʝʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʜʝʨʝʚʥʠ ɹʫʧʝʣ, ʐʘʪʫ-
ʥʦʚʢʘ, ʩʝʣʘ ʉʥʳʪʢʠʥʦ ʍʦʤʫʪʚʩʢʦʛʦ ʨʘʡʦʥʘ, 
ʩʝʣʦ ɹʝʣʷʝʚʦ ʂʦʥʳʰʝʚʩʢʦʛʦ ʨʘʡʦʥʘ. 
ɺ 2016 ʛ.  4 ʩʣʫʯʘʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʉʫʜ-

ʞʘʥʩʢʦʤ ʨʘʡʦʥʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ. ʂʫʨʠʣʦʚʢʘ 
ʣʠʯʥʦʤ ʧʦʜʚʦʨʴʝ ʠ ʚ ɸʆ çʅʘʜʝʞʜʘè, ʘ ʪʘʢʞʝ ʚ 
ʩ.ʄʘʣʝʝʚʢʘ ʃʴʛʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʩ. ɻʫʝʚʦ 
ʉʫʜʞʘʥʩʢʦʛʦ ʨʘʡʦʥʘ. 
ɺ 2017 - 2018 ʛʛ. ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʷʚʣʝʥʦ ʥʝ 
ʙrʣʦ. 
ɺ 2019 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʫʭʫʜʰʝʥʠʝ ʵʧʠʟʦ-

ʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʉʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳ-
ʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʂʦʥʳʰʝʚʩʢʦʤ ʨʘʡʦʥʝ. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʫʧʦʚ ʧʘʚʰʠʭ 
ʩʚʠʥʝʡ (ʛʨʫʧʧʘ ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʛʨʫʧʧʘ ʦʪʢʦʨ-
ʤʘ) ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʢʝ ʬʠʣʠʘʣʘ 
ɹʝʣʷʝʚʩʢʠʡ ʩʚʠʥʦʢʦʤʧʣʝʢʩ (ʩ.ʄʘʣʘʭʦʚʦ) ʆʆʆ 
çɸʇʂ-ʂʫʨʩʢè ʂʦʥʳʰʝʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʩʦʛʣʘʩ-
ʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʥʳʭ 
ʆɹʋ çʂʫʨʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦ-
ʨʘʪʦʨʠʷè, ʫ 7 ʪʨʫʧʦʚ ʩʚʠʥʝʡ ʙʳʣ ʚʳʷʚʣʝʥ ʛʝ-
ʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚʠʨʫʩʘ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫ-
ʤʳ ʩʚʠʥʝʡ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ, ʦʪʦ-
ʙʨʘʥʥʳʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʥʘ-
ʧʨʘʚʣʝʥ ʚ ʌɻɹʅʋ ʌʀʎɺʠʄ (ʧ. ɺʦʣʴʛʠʥʩʢʠʡ) 
ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʪʦʢʦʣʦʤ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʜʠʘʛʥʦʟ ʥʘ ɸʏʉ ʧʦʜ-
ʪʚʝʨʞʜʝʥ.  
ɺ ʣʝʩʦʧʦʣʦʩʝ ʦʢʦʣʦ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩ. 

ʄʘʣʘʭʦʚʦ ʠ ʩ. ʅʠʞʥʝʝ ʇʝʩʦʯʥʦʝ ʂʦʥʳʰʝʚ-
ʩʢʦʛʦ ʨʘʡʦʥʘ ʙʳʣ ʦʪʦʙʨʘʥ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘ-
ʪʝʨʠʘʣ ʦʪ ʦʙʥʘʨʫʞʝʥʥʳʭ ʪʨʫʧʦʚ ʙʝʩʭʦʟʥʳʭ 
ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ, ʘ ʪʘʢʞʝ ʧʘʪʤʘʪʝʨʠʘʣ ʙʳʣ 
ʦʪʦʙʨʘʥ  ʦʪ ʪʨʫʧʦʚ ʜʠʢʠʭ ʢʘʙʘʥʦʚ ʦʙʥʘʨʫʞʝʥ-
ʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʆ çʆʭʦʪʭʦʟʷʡʩʪʚʦ çɹʝ-
ʨʝʟʘè (ʩ. ɹʝʨʝʟʘ) ɼʤʠʪʨʠʝʚʩʢʦʛʦ ʨʘʡʦʥʘ. ʇʨʠ 
ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʆɹʋ çʂʫʨʩʢʘʷ ʦʙ-
ʣʘʩʪʥʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè ʫʩʪʘʥʦʚ-
ʣʝʥʳ ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ ɸʏʉ. 
ɺ 2020 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʣʘʙʦʨʘʪʦʨʥʦ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ 5 ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ 
ʧʦ ɸʏʉ ʥʘ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʚ ɾʝ-
ʣʝʟʥʦʛʦʨʩʢʦʤ, ʌʘʪʝʞʩʢʦʤ ʨʘʡʦʥʘʭ ʠ 2 ʠʥʬʠ-
ʮʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʘ ʚ ʂʫʨʩʢʦʤ ʨʘʡʦʥʝ ʠ ʌʘ-
ʪʝʞʩʢʦʤ ʨʘʡʦʥʝ.  
ʉʠʪʫʘʮʠʷ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ɸʏʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʩʦ-
ʩʪʦʷʥʠʶ ʥʘ 31.12.2020 ʛ. ʩʣʦʞʠʣʘʩʴ ʩʣʝʜʫʶ-
ʱʘʷ: 
ʌʘʪʝʞʩʢʠʡ ʨʘʡʦʥ - ʆʆʆ çɸʛʨʦʀʥʚʝʩʪè 

ʄʆ çʈʫʩʘʥʦʚʩʢʠʡ ʩʝʣʴʩʦʚʝʪè ʜ. ɹʘʩʦʚʢʘ, 1 
ʠʥʬʠʮʠʨʦʚʘʥʥʳʡ ʦʙʲʝʢʪ; 
ʌʘʪʝʞʩʢʠʡ ʨʘʡʦʥ - ʆʆʆ çʈʝʫʪè ʧʣ. çʦʪ-

ʢʦʨʤè ʄʆ çʈʫʩʘʥʦʚʩʢʠʡ ʩʝʣʴʩʦʚʝʪè 1 (ʵʧʠʟʦ-
ʦʪʠʯʝʩʢʠʡ ʦʯʘʛ); 
ʂʫʨʩʢʠʡ ʨʘʡʦʥ - ʆʆʆ çʄʠʪʢʦè, ʄʆ çʅ-

ʄʝʜʚʝʜʠʮʢʠʡ ʩʝʣʴʩʦʚʝʪè, 1 ʠʥʬʠʮʠʨʦʚʘʥʥʳʡ 
ʦʙ̡ʝʢʪ; 
ʌʘʪʝʞʩʢʠʡ ʨʘʡʦʥ - ʆʆʆ çʈʝʫʪè, ʧʣ. çʈʝ-

ʧʨʦʜʫʢʪʦʨ-ɼʦʨʘʱʠʚʘʥʠʝè, ʄʆ çʈʫʩʘʥʦʚʩʢʠʡ 
ʩʝʣʴʩʦʚʝʪè, 1 ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʦʯʘʛ; 
ʌʘʪʝʞʩʢʠʡ ʨʘʡʦʥ - ʆʆʆ çʄʠʨʘʪʦʨʛ-

ʂʫʨʩʢè ʧʣ. ʦʪʢʦʨʤ ʩ. ʍʤʝʣʝʚʦʝ ʄʆ çʄʦʣʦʪʳ-
ʯʝʚʩʢʠʡ ʩʝʣʴʩʦʚʝʪè ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʣʘʙʦʨʘ-
ʪʦʨʠʷ ʆʆʆ çʄʠʨʘʪʦʨʛ-ɹʝʣʛʦʨʦʜè, 1 ʵʧʠʟʦ-
ʦʪʠʯʝʩʢʠʡ ʦʯʘʛ; 
ɾʝʣʝʟʥʦʛʦʨʩʢʠʡ ʨʘʡʦʥ - ʆʆʆ çɸʇʂ-

ʂʫʨʩʢè, ʧʣʦʱʘʜʢʘ ˉ 2, ʜʦʨʘʱʠʚʘʥʠʝ 
ʩ.ʊʨʦʠʮʢʦʝ ʄʆ çʊʨʦʠʮʢʠʡ ʩʝʣʴʩʦʚʝʪè, 1 ʵʧʠ-
ʟʦʦʪʠʯʝʩʢʠʡ ʦʯʘʛ; 
ɾʝʣʝʟʥʦʛʦʨʩʢʠʡ ʨʘʡʦʥ - ʆʆʆ çɸʇʂ-

ʂʫʨʩʢè ʧʣʦʱʘʜʢʘ ˉ 3 ʦʪʢʦʨʤ, ʜ. ʉʪʘʨʳʡ ɹʫ-
ʟʝʮ ʄʆ çʊʨʦʠʮʢʠʡ ʩʝʣʴʩʦʚʝʪè, 1 ʵʧʠʟʦʦʪʠʯʝ-
ʩʢʠʡ ʦʯʘʛ. 
ʇʦ ʚʩʝʤ ʩʣʫʯʘʷʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ɸʏʉ ʜʠʘʛ-

ʥʦʟ ʧʦʜʪʚʝʨʞʜʝʥ ʚ ʌɻɹʋ çɺʅʀʀɿɾè (ʛ. ɺʣʘ-
ʜʠʤʠʨ).  
ɺ ʦʯʘʛʘʭ ʠ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʘʭ ʧʨʦ-

ʚʝʜʝʥʳ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çɺʝʪʝʨʠʥʘʨʥʳʤʠ ʧʨʘʚʠʣʘʤʠ 
ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ, ʜʠʘʛʥʦ-
ʩʪʠʯʝʩʢʠʭ, ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʠ ʠʥʳʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʦʪʤʝʥʳ ʢʘʨʘʥʪʠʥʘ ʠ 
ʠʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʦʪ-
ʚʨʘʱʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʶ 
ʦʯʘʛʦʚ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡè ʫʪʚʝʨ-
ʞʜʝʥʥʳʭ ʧʨʠʢʘʟʦʤ ʄʠʥʩʝʣʴʭʦʟʘ ʈʦʩʩʠʠ ʦʪ 
31.05.2016 ʛʦʜʘ ˉ 213.  
ʅʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤ-

ʧʣʝʢʩʘʭ ʩʦʙʣʶʜʘʝʪʩʷ ʨʝʞʠʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 
ʟʘʱʠʪʳ, ʛʜʝ ʩʦʜʝʨʞʠʪʩʷ ï 2333,766 ʪʳʩ. ʛʦʣʦʚ 
ʩʚʠʥʝʡ.  
ɺ ʂʌʍ ʩʦʜʝʨʞʠʪʩʷ ï 70 ʛʦʣʦʚ ʠ ʚ 6876 

ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʛʨʘʞʜʘʥ ʥʘʩʯʠ-
ʪʳʚʘʝʪʩʷ ï 20,7 ʪʳʩ. ʛʦʣʦʚ ʩʚʠʥʝʡ.  



ɺɽʊɽʈʀʅɸʈʅɸʗ ʄʀʂʈʆɹʀʆʃʆɻʀʗ, ɺʀʈʋʉʆʃʆɻʀʗ, ʕʇʀɿʆʆʊʆʃʆɻʀʗ,  

ʄʀʂʆʃʆɻʀʗ ʉ ʄʀʂʆʊʆʂʉʀʂʆʃʆɻʀɽʁ ʀ ʀʄʄʋʅʆʃʆɻʀʗ 
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ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʩʣʫʞʙʳ ʚ ʪʝʯʝʥʠʝ 2020 ʛ. ʜʣʷ ʫʯʝʪʘ 
ʜʚʠʞʝʥʠʷ ʩʚʠʥʦʧʦʛʦʣʦʚʴʷ ʚ ʃʇʍ ʟʘʙʠʨʢʦʚʘʥʦ 
ʫ ʥʘʩʝʣʝʥʠʷ - 17296 ʛʦʣʦʚ ʩʚʠʥʝʡ. 
ʅʘ ʛʨʘʥʠʮʝ ʩ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʴʶ 

(ɻʦʨʰʝʯʝʥʩʢʠʡ ʨʘʡʦʥ) ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚʝʪʝ-
ʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʡ ʧʦʩʪ, ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʜʝ-
ʟʠʥʬʝʢʮʠʷ ʠ ʦʩʤʦʪʨ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʪʘʢʞʝ ʚ 
ʧʫʥʢʪʝ ʧʝʨʝʭʦʜʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʝ 
ʩ ʋʢʨʘʠʥʦʡ (ʉʫʜʞʘʥʩʢʠʡ ʨʘʡʦʥ) ʦʙʦʨʫʜʦʚʘʥ 
ʜʝʟʠʥʬʝʢʮʠʦʥʥʳʡ ʙʘʨʴʝʨ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʘ. ɺ ʨʘʡʦʥʘʭ ʩ ʥʘʯʘʣʘ ʛʦʜʘ ʦʙʣʘʩʪʠ 
ʚʩʝʛʦ ʜʝʟʠʥʬʠʮʠʨʦʚʘʥʦ ï 155337 ʦʙʲʝʢʪʘ. 
ɺ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʙʳʣʦ ʧʨʦʚʝ-

ʜʝʥʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ɸʏʉ 
ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʩʚʠʥʝʡ ʙʦʣʝʝ ï 93,5 ʪʳʩ. ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ  ʠ ʦʪ  ʜʠʢʠʭ ʢʘʙʘʥʦʚ (ʤʝʪʦʜʦʤ 
ʇʎʈ ʠ ʈʇʀʌ) ï 224 ʠʩʩʣʝʜʦʚʘʥʠʷ (ʚ ʪʦʤ ʯʠʩ-
ʣʝ 16 ʧʨʦʙʳ ʞʛʫʪʳ). 
ɺʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʆɹʋ 

çʉɹɹɾ ʨʘʡʦʥʦʚ ʠ ʛʦʨʦʜʦʚè ʩʦʚʤʝʩʪʥʦ ʩ ʦʭʦʪ-
ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʦʚʝʜʝʥʦ ʚ 2020 ʛ. ï 2142 
ʨʝʡʜʘ ʧʦ ʚʦʧʨʦʩʫ ʫʯʝʪʘ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʪʨʫʧʦʚ 
ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ.  
ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2021 ʛ. ʦʩʪʘʶʪʩʷ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʧʫʥʢʪʳ ʧʦ ɸʏʉ: 2 ʧʣʦɦ ʘʜʢʠ 
çʆʪʢʦʨʤè (ʩ. ʅʠʞʥʠʡ ʈʝʫʪ) ʠ çʈʝʧʨʦʜʫʢʪʦʨ-
ɼʦʨʘʱʠʚʘʥʠʝè (ʜ. ʇʫʪʯʠʥʦ) ʆʆʆ çʈʝʫʪè, 
ʧʣʦʱʘʜʢʘ çʆʪʢʦʨʤè ʆʆʆ çʄʠʨʘʪʦʨʛ-ʂʫʨʩʢè 
(ʩ. ʍʤʝʣʝʚʦʝ) ʌʘʪʝʞʩʢʦʛʦ ʨʘʡʦʥʘ, ʧʣʦʱʘʜʢʠ 
ˉ 2 çɼʦʨʘʱʠʚʘʥʠʝè (ʩ. ʊʨʦʠʮʢʦʝ) ʠ ʧʣʦʱʘʜʢʘ 
ˉ 3 çʆʪʢʦʨʤè (ʜ. ʉʪʘʨʳʡ ɹʫʟʝʮ) ʆʆʆ çɸʛʨʦ-

ʧʨʦʤʢʦʤʧʣʝʢʪʘʮʠʷ-ʂʫʨʩʢè ɾʝʣʝʟʥʦʛʦʨʩʢʦʛʦ 
ʨʘʡʦʥʘ ʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʡ ʦʙʲʝʢʪ ɸʏʉ ʧʨʝʜ-
ʧʨʠʷʪʠʝ ʚ ʂʫʨʩʢʦʤ ʨʘʡʦʥʝ ʆʆʆ çʄʠʪʢʦè (ʜ. 
ʊʘʪʘʨʝʥʢʦʚʘ). 
ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʥʝʜʦʧʫʱʝʥʠʶ ʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ ɸʏʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʜʦʣʞʘʶʪʩʷ. 
ɺ ʠʶʣʝ ʤʝʩʷʮʝ 2021 ʛʦʜʘ ʚ ʜʝʨʝʚ-

ʥʝ ɾʝʨʥʦʚʝʮ ɿʦʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʦʙʥʘʨʫ-
ʞʠʣʠ ʘʬʨʠʢʘʥʩʢʫʶ ʯʫʤʫ ʩʚʠʥʝʡ ʚ ʣʠʯʥʦʤ 
ʧʦʜʩʦʙʥʦʤ ʭʦʟʷʡʩʪʚʝ. ʈʘʥʝʝ ʨʘʡʦʥ ʩʯʠʪʘʣʩʷ 
ʙʣʘʛʦʧʦʣʫʯʥʳʤ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʜʘʥʥʳʭ ʦʪʤʝʯʘʝʪʩʷ ʥʘʧʨʷʞʝʥʥʘʷ ʩʠʪʫʘʮʠʷ ʧʦ 
ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʝ ʩʚʠʥʝʡ. ʏʠʩʣʦ ʩʣʫʯʘʝʚ 
ɸʏʉ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʫ ʞʠʚʦʪʥʳʭ ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 
ʨʦʩʪʫ ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʘʬʨʠʢʘʥʩʢʦʡ 
ʯʫʤʳ ʩʚʠʥʝʡ ʟʘ ʧʝʨʠʦʜ 2011-2021 ʛ. ʧʨʝʜʩʪʘʚ-
ʣʝʥ ʚ ʪʘʙʣʠʮʝ 1.  
ɺ 2011 ʛ. ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 1 ʥʝʙʣʘ-

ʛʦʧʦʣʫʯʥʳʡ ʧʫʥʢʪ, ʚ 2012, 2013 ʛ., 2014 ʛ. ʥʝ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. ɺ 2015 ʛ. ʧʨʦʠʟʦʰʣʦ ʫʭʫʜ-
ʰʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʦʪʥʦʰʝ-
ʥʠʶ ʢ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʘʤ, ʢʦʣʠʯʝʩʪʚʦ ʥʝʙʣʘ-
ʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʩʦʩʪʘʚʠʣʦ ʩʝʤʴ. ɺ 2016 ʛ. 
ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 4 ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 
ʧʫʥʢʪʘ. ɺ 2017 ʛ. ʠ 2018 ʛ. ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠ-
ʪʫʘʮʠʷ ʦʩʪʘʚʘʣʘʩʴ ʙʣʘʛʦʧʦʣʫʯʥʦʡ. ɺ 2019 ʛ. ʠ 
2020 ʛ. ʟʘʬʠʢʩʠʨʦʚʘʥʦ 4 ʠ 5 ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 
ʧʫʥʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

  
ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ɸʏʉ ʚ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ (2011-2021 ʛʛ.) 
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ʅʘʯʠʥʘʷ ʩ 2011 ʛ. ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʧʫʥʢ-
ʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 9 ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ ʠ ʚ ʪʦʤ 
ʯʠʩʣʝ 1 ʩʣʫʯʘʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʛʦʨʦʜʝ ʂʫʨ-
ʩʢʝ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 
ʧʫʥʢʪʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʂʦʥʳh ʝʚʩʢʦʤ, 
ʌʘʪʝʞʩʢʦʤ ʠ ʍʦʤʫʪʦʚʩʢʦʤ ʨʘʡʦʥʘʭ. 
ɸʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ. 
ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚʠʨʫʩ ʤʦʞʝʪ ʙʳʪʴ ʟʘʥʝ-
ʩʸʥ ʚ ʣʶʙʦʡ ʨʘʡʦʥ ʠ ʣʶʙʦʝ ʭʦʟʷʡʩʪʚʦ ʦʙʣʘʩʪʠ 
ʩ ʨʘʟʚʠʪʳʤ ʩʚʠʥʦʚʦʜʩʪʚʦʤ. 
ɿʘʥʦʩ ʚʠʨʫʩʘ ʚ 2011 ʛ. ʚ ʛ.ʂʫʨʩʢ ʠ ʧʦʩʣʝ-

ʜʫʶʱʝʝ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʦʙʣʘʩʪʠ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʤʝʩʪʘ ʟʘʥʦ-
ʩʘ ʚʠʨʫʩʘ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʚʩʧʳʰʝʢ. 
ʇʝʨʤʘʥʝʥʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2019 ʛ. ʧʨʠʚʝʣʦ 
ʢ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 
ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʟʘʥʦʩʘ ʚʠʨʫʩʘ ʜʘʞʝ ʚ ʩʘʤʳʝ 
ʧʝʨʝʜʦʚʳʝ ʠ ʦʩʥʘʱʝʥʥʳʝ ʭʦʟʷʡʩʪʚʘ. 
ɿʘʱʠʪʠʪʴ ʩʚʠʥʦʚʦʜʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʦʪ 

ʟʘʥʦʩʘ ʚʦʟʙʫʜʠʪʝʣʷ ɸʏʉ ʤʦʞʥʦ ʪʦʣʴʢʦ ʩʦ-
ʙʣʶʜʝʥʠʝʤ ʞʸʩʪʢʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʚʝʪʝ-
ʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. ɺʣʘʜʝʣʴʮʳ 
ʭʦʟʷʡʩʪʚ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ ʠ ʩʦʙʩʪʚʝʥʥʠʢʠ ʤʝʣ-
ʢʠʭ ʬʝʨʤ ʜʦʣʞʥʳ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦ ʚʳʧʦʣʥʠʪʴ 
ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ. 
ʃʶʙʳʝ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷ-

ʪʠʷ ʥʝ ʙʫʜʫʪ ʠʤʝʪʴ ʫʩʧʝʭ, ʝʩʣʠ ʙʫʜʝʪ ʦʪʩʫʪʩʪ-
ʚʦʚʘʪʴ ʣʠʯʥʘʷ ʧʨʠʯʘʩʪʥʦʩʪʴ ʚʩʝʭ ʩʚʠʥʦʚʦʜʦʚ ʩ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʣʫʞʙʘʤʠ 
ʢ ʢʦʥʪʨʦʣʶ ʙʦʣʝʟʥʠ. ʊʦʣʴʢʦ ʧʨʠ ʠʭ ʫʯʘʩʪʠʠ 
ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢ ʟʘʥʦʩʘ ɸʏʉ ʚ ʢʨʫʧʥʳʝ 
ʬʝʨʤʳ ʠ ʩʚʠʥʦʢʦʤʧʣʝʢʩʳ. 
ʈʘʟʨʳʚ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʦʩ-

ʪʘʚʰʠʤʠʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʠ-

ʨʫʩʘ ʠ ʜʦʤʘʰʥʠʤʠ ʩʚʠʥʴʷʤʠ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ  
ʜʠʢʠʤʠ ʠ ʜʦʤʘʰʥʠʤʠ ʩʚʠʥʴʷʤʠ ï ʧʝʨʚʦʦʯʝ-
ʨʝʜʥʘʷ ʮʝʣʴ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ.  
ɺ çʧʨʠʨʦʜʥʦʤè ʮʠʢʣʝ ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘʙʣʶʜʝʥʠʡ ʚ ʦʭʦʪʥʠʯʴʠʭ 
ʫʛʦʜʴʷʭ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʢʦʨʤʦʯʥʳʭ ʧʣʦ-
ʱʘʜʦʢ, ʫʯʸʪ ʧʦʛʦʣʦʚʴʷ, ʨʝʛʫʣʷʨʥʳʡ ʜʠʘʛʥʦ-
ʩʪʠʯʝʩʢʠʡ ʠ ʩʪʨʦʛʦ ʣʠʮʝʥʟʠʨʦʚʘʥʥʳʡ çʧʘʩ-
ʩʠʚʥʳʡè ʦʪʩʪʨʝʣ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘ-
ʪʦʨʥʦʡ ʧʨʦʚʝʨʢʝ ʪʨʦʬʝʝʚ ʥʘ ɸʏʉ). 
ɺ ʩʠʩʪʝʤʝ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠ, ʨʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʜʦʤʘʰʥʠʭ ʠ ʜʠ-
ʢʠʭ ʩʚʠʥʝʡ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʦʩʪʘʸʪ-
ʩʷ ʧʦʢʘ ʝʜʠʥʩʪʚʝʥʥʳʤ ʵʬʬʝʢʪʠʚʥʳʤ  ʛʘʨʘʥ-
ʪʦʤ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʦʜʦʟʨʝʥʠʷ ʠ ʨʘʥʥʝʛʦ ʦʙ-
ʥʘʨʫʞʝʥʠʷ ʙʦʣʝʟʥʠ. 
ɺʳʚʦʜʳ: 
- ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ (2011 ʛ. - ʩʝʥʪʷʙʨʴ 

2021 ʛ.) ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ 
ʵʥʜʝʤʠʯʘʷ ʟʦʥʘ ʟʘʙʦʣʝʚʘʥʠʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 
ʪʨʠ ʛʦʜʘ ʧʦʜʨʷʜ), ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʧʷʪʴ ʨʘʡ-
ʦʥʦʚ: ʂʦʥʳʰʝʚʩʢʠʡ, ɼʤʠʪʨʠʝʚʩʢʠʡ, ʌʘʪʝʞ-
ʩʢʠʡ, ʍʦʤʫʪʦʚʩʢʠʡ, ɾʝʣʝʟʥʦʛʦʨʩʢʠʡ; 

- çʧʩʝʚʜʦʙʣʘʛʦʧʦʣʫʯʥʘʷè ʟʦʥʘ ʩʬʦʨʤʠʨʦ-
ʚʘʣʘʩʴ ʚ 18 ʨʘʡʦʥʘʭ, ʛʜʝ ʥʝʪ ʩʦʦʙʱʝʥʠʡ ʦ ʟʘ-
ʙʦʣʝʚʘʥʠʠ ʠʣʠ ʦʙʥʘʨʫʞʝʥʠʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 
ʦʙʲʝʢʪʦʚ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʥʝʪ ʦʩʥʦʚʘʥʠʷ ʩʯʠ-
ʪʘʪʴ, ʯʪʦ ʵʪʠ ʨʘʡʦʥʳ ʩʚʦʙʦʜʥʳ ʦʪ ʯʫʤʳ. 

- ʨʘʟʨʳʚ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦ-
ʪʝʥʮʠʘʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʠʨʫʩʘ ʠ ʜʦʤʘʰ-
ʥʠʤʠ ʩʚʠʥʴʷʤʠ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ  ʜʠʢʠʤʠ ʠ ʜʦ-
ʤʘʰʥʠʤʠ ʩʚʠʥʴʷʤʠ ï ʧʝʨʚʦʦʯʝʨʝʜʥʘʷ ʮʝʣʴ 
ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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ʋɼʂ 636.32/.38.082.13 (470.63)  
 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʀ ʅɽʂʆʊʆʈʓɽ ʉɽʃɽʂʎʀʆʅʅʆ-ɻɽʅɽʊʀʏɽʉʂʀɽ  
ʇɸʈɸʄɽʊʈʓ ʉʊɸɼɸ ʆɺɽʎ ʇʆʈʆɼʓ ʈʆʉʉʀʁʉʂʀʁ ʄʗʉʅʆʁ ʄɽʈʀʅʆʉ  
ʉʇʂ ʂʆʃʍʆɿɸ-ʇʃɽʄɿɸɺʆɼɸ ʀʄ. ʃɽʅʀʅɸ 
 
ɽʌʀʄʆɺɸ ʅ.ʀ., 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʦʚʮʝʚʦʜʩʪʚʘ  
ʠ ʢʦʟʦʚʦʜʩʪʚʘ ɺʅʀʀʆʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʌʅɸʎè. 
 
ɸʅʊʆʅɽʅʂʆ ʊ.ʀ., 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʢʦʨʤʣʝʥʠʷ ʠ ʦʙʱʝʡ ʙʠʦʣʦʛʠʠ  
ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè. 
 
ʐʋʄɸɽʅʂʆ ʉ.ʅ., 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʦʚʮʝʚʦʜʩʪʚʘ  
ʠ ʢʦʟʦʚʦʜʩʪʚʘ ɺʅʀʀʆʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʌʅɸʎè. 
 
ʈʝʬʝʨʘʪ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʦʥʢʦʨʫʥʥʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʚʮʝʚʦʜʩʪʚʘ ʚ 

ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ ʙʳʣʠ ʟʘʚʝʟʝʥʳ ʠʟ ɸʚʩʪʨʘʣʠʠ ʙʘʨʘʥʳ ʧʦʨʦʜʳ ʘʚʩʪʨʘʣʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ. 
ʀʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʩʪʘʜʘʭ ʥʘ ʤʘʪʢʘʭ ʧʦʨʦʜ: ʩʦʚʝʪʩʢʠʡ ʤʝʨʠʥʦʩ, ʤʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ ʠ ʩʪʘʚʨʦʧʦʣʴ-
ʩʢʘʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʧʦʨʦʜʳ ʤʷʩʦ-ʰʝʨʩʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ï ʨʦʩʩʠʡʩʢʠʡ ʤʷʩ-
ʥʦʡ ʤʝʨʠʥʦʩ, ʢʦʪʦʨʘʷ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʚʳʩʦʢʠʝ ʤʷʩʥʳʝ, ʦʪʢʦʨʤʦʯʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʩʫʧʝʨʪʦʥʢʫʶ 
ʰʝʨʩʪʴ. 
ʈʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʧʦʨʦʜʳ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʉʇʂ ʢʦʣʭʦʟʝ-ʧʣʝʤʟʘʚʦʜʝ ʠʤ. ʃʝʥʠʥʘ ʩ 2007 ʛ., ʛʜʝ ʚ 

ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʥʩʢʦʡ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʥʢʦʨʫʥʥʳʝ ʤʘʪʢʠ ʧʦʨʦʜʳ ʩʦʚʝʪʩʢʠʡ ʤʝʨʠʥʦʩ. ʅʘ 
ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʙʦʥʠʪʠʨʦʚʢʠ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 
ʧʦʣʫʯʝʥʥʳʭ ʚ 2018-2020 ʛʛ., ʥʘʤʠ ʜʘʥ ʘʥʘʣʠʟ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʧʦʨʦʜʳ, ʠʟʫʯʝʥʳ ʩʝʣʝʢʮʠʦʥʥʦ-
ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: ʢʦʨʨʝʣʷʮʠʷ, ʥʘʩʣʝʜʫʝʤʦʩʪʴ, ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʩʥʦʚʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-
ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ.  
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʝʣʝʢʮʠʦʥʥʳʡ ʜʠʬʬʝʨʝʥʮʠʘʣ ʞʠʚʦʡ ʤʘʩʩʳ 

ʫ ʦʚʝʮ ʠʟʫʯʘʝʤʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʦʩʪʘʚʣʷʝʪ 7,9ï33,5 %, ʥʘʩʪʨʠʛʘ ʤʳʪʦʡ ʰʝʨʩʪʠ ï 23,1ï43,5 
%. ʉʨʝʜʥʷʷ ʪʦʥʠʥʘ ʰʝʨʩʪʥʦʛʦ ʚʦʣʦʢʥʘ ʥʘ ʙʦʢʫ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 19,1ï21,4 ʤʢʤ. ɼʣʠʥʘ ʰʝʨʩʪʠ 
ʚʘʨʴʠʨʫʝʪ ʦʪ 9,3 ʩʤ ʜʦ 11,9 ʩʤ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-
ʧʦʣʝʟʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʫ ʦʚʝʮ ʧʦʨʦʜʳ ʨʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ ʧʣʝʤʝʥʥʦʛʦ ʟʘʚʦʜʘ ʧʦ ʙʦʣʴ-
ʰʠʥʩʪʚʫ ʧʨʠʟʥʘʢʦʚ ʧʨʷʤʘʷ, ʥʦ ʧʦ ʩʪʝʧʝʥʠ ʨʘʟʣʠʯʥʘʷ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 
ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ ʚʩʝʤ ʧʦʣʦʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʤʝʞʜʫ ʥʘʩʪʨʠʛʦʤ ʰʝʨʩʪʠ ʠ ʝʝ ʚʳʭʦʜʦʤ (ʦʪ 0,38 ʫ 
ʤʘʪʦʢ ʜʦ 0,63 ʫ ʦʩʥʦʚʥʳʭ ʙʘʨʘʥʦʚ); ʤʝʞʜʫ ʥʘʩʪʨʠʛʦʤ ʰʝʨʩʪʠ ʠ ʝʝ ʜʣʠʥʦʡ (ʦʪ 0,27 ʫ ʤʘʪʦʢ ʜʦ 0,42 ʫ 
ʦʩʥʦʚʥʳʭ ʙʘʨʘʥʦʚ). ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʪʘʢʞʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʪʦʥʠʥʦʡ ʠ ʜʣʠ-
ʥʦʡ ʰʝʨʩʪʠ (-0,08é.-0,39), ʞʠʚʦʡ ʤʘʩʩʦʡ ʠ ʪʦʥʠʥʦʡ (-0,03 é.-0,36), ʥʘʩʪʨʠʛʦʤ ʰʝʨʩʪʠ ʠ ʪʦʥʠʥʦʡ (-
0,09 é-0,19). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʘʜʦ ʦʚʝʮ ʧʦʨʦʜʳ ʨʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ ʠʤʝʝʪ ʥʝʚʳʩʦ-
ʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʪʘʢʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʢʘʢ ʜʣʠʥʘ ʰʝʨʩʪʠ ʠ ʝʝ 
ʪʦʥʠʥʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʚʮʘʤʠ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ ʩʦʚʝʪʩʢʠʡ ʤʝʨʠʥʦʩ (0,27 ʠ 0,38 ʧʨʦʪʠʚ 0,39 ʠ 
0,46, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʦʬʦʥʜʘ ʧʦʨʦʜʳ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʘʷ 
ʘʪʪʝʩʪʘʮʠʷ ʛʨʫʧʧ ʢʨʦʚʠ ʧʦ 6 ʵʨʠʪʨʦʮʠʪʘʨʥʳʤ ʩʠʩʪʝʤʘʤ, ʢʦʪʦʨʘʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ 
ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʠ ʤʝʞʧʦʨʦʜʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ; ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ 
ʧʨʠʟʥʘʢʦʚ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ; ʧʦʜʙʦʨʘ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ ʩ ʟʘʜʘʥʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘʤʠ; ʛʝʥʝʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʪʦʤʢʦʚ ʧʦ ʦʪʮʫ ʠ ʤʘʪʝʨʠ.  

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʚʮʳ, ʧʦʨʦʜʘ, ʛʝʥʦʬʦʥʜ, ʤʝʨʠʥʦʩ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʦʨʨʝʣʷʮʠʷ, ʥʘʩʣʝ-

ʜʫʝʤʦʩʪʴ, ʠʟʤʝʥʯʠʚʦʩʪʴ.  
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ʈɸɿɺɽɼɽʅʀɽ, ʉɽʃɽʂʎʀʗ ʀ ɻɽʅɽʊʀʂɸ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ɾʀɺʆʊʅʓʍ 

__________________________________________________________________________________ 

 

 55 

EFIMOVA N. I., 
Candidate of Agricultural Sciences, Leading Researcher of the Sheep Breeding Department of 
VNIIOK ï a branch of FSBSI çNorth Caucasus FARCè. 
 
ANTONENKO T. I., 
Candidate of Agricultural Sciences, Associate Professor of the Feeding and General Biology Depart-
ment of FSBEI of Higher Education çStavropol State Agrarian Universityè. 
 
SHUMAENKO S. N., 
Candidate of Agricultural Sciences, Leading Researcher of the Sheep Breeding Department of 
VNIIOK ï a branch of FSBSI çNorth Caucasus FARCè. 
 

Essay. In order to increase the competitive ability of fine-wooled indigenous sheep breeds, Austral-
ian Meat Merino rams were brought from Australia to the Stavropol Territory. They were used in 
herds on ewes of breeds: Soviet Merino, Manych Merino and Stavropol Merino to create a new breed 
of meat and wool productivity - Russian Meat Merino, which combines high meat, fattening qualities 
and super fine wool. 

Work on the development of a new breed had been being carried out in the agricultural production 
co-operative collective farm named after Lenin since 2007, where thin-wooled ewes of the Soviet Me-
rino breed were used as the maternal basis. We analyzed the productive qualities of the new breed and 
studied the selection and genetic parameters on the basis of the use of valuation data, experimental and 
laboratory studies obtained in 2018-2020: correlation, heritability and variability of the main economic 
traits. It was established that the breeding differential of live weight in sheep of the studied sex and age 
groups is 7,9-33,5 %, and the hair cut is 23,1-43,5 % on the basis of the obtained data. The average 
degree of wool fineness on the side was 19.1 ï 21.4 microns. The length of the wool on the side ranged 
from 9.3 cm to 11.9 cm. It has been revealed that the relationship between the main economically use-
ful traits in sheep of the Russian Meat Merino breed of the breeding plant is direct for most of the 
traits, but different in degree. The highest correlation coefficient is observed for all sex and age groups 
between the shearing of wool and its yield (from 0.38 in ewes to 0.63 in main rams); between the 
shearing of wool and its length (from 0.27 in ewes to 0.42 in main rams). We also found a negative 
correlation between the degree of fineness and the length of wool (-0.08.... -0.39), the live weight and 
degree of wool fineness (-0.03.... -0.36), the shearing of wool and the degree of fineness (-0.09 ...-
0.19). It should also be noted that the sheep flock of the Russian Meat Merino breed has low heritabil-
ity coefficients of such economic traits as the length of the wool and its degree of fineness in compari-
son with the sheep of the Soviet Merino parent breed (0.27 and 0.38 versus 0.39 and 0.46, respective-
ly).  

To study the gene pool of the breed, immunogenetic certification of blood groups by 6 erythrocyte 
systems was carried out, which will be used in the future to study the gene pool and interbreed differ-
entiation; determination of genetic markers of high productivity traits; selection of parental pairs with 
specified genetic characteristics; genetic test of the reliability of the origin of offspring by male and 
female parents. 

 
Keywords: sheep, breed, gene pool, merino, productivity, correlation, heritability, variability. 
 
ɺʚʝʜʝʥʠʝ. ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ ʪʨʘʜʠʮʠ-

ʦʥʥʦ ʷʚʣʷʝʪʩʷ ʨʝʛʠʦʥʦʤ ʈʦʩʩʠʠ, ʧʨʦʠʟʚʦʜʷ-
ʱʠʤ ʪʦʥʢʫʶ ʰʝʨʩʪʴ ʠ ʙʘʨʘʥʠʥʫ, ʘ ʪʘʢʞʝ ʦʩ-
ʥʦʚʥʦʡ ʙʘʟʦʡ ʧʣʝʤʝʥʥʦʛʦ ʦʚʮʝʚʦʜʩʪʚʘ. ɼʦ ʧʝ-
ʨʝʭʦʜʘ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʵʢʦʥʦʤʠʢʘ 
ʦʚʮʝʚʦʜʩʪʚʘ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʰʝʨʩʪʠ, ʜʦʣʷ ʢʦʪʦʨʦʡ ʚ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ ʧʨʦ-
ʜʫʢʮʠʠ ʵʪʦʡ ʦʪʨʘʩʣʠ ʚ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʨʝʛʠʦ-
ʥʘʭ, ʢ ʢʘʢʠʤ ʦʪʥʦʩʠʣʩʷ ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, 
ʜʦʩʪʠʛʘʣʘ 70-80 %.  
ʅʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʰʝʨʩʪʠ ʩʪʘʣʦ ʫʙʳʪʦʯʥʳʤ 

ʠʟ-ʟʘ ʩʣʘʙʦʡ ʚʦʩʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʠ ʵʪʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʠ ʥʠʟʢʠʭ ʟʘʢʫʧʦʯʥʳʭ ʮʝʥ ʥʘ ʥʝʝ. ʈʝʘ-
ʣʠʟʘʮʠʷ ʰʝʨʩʪʠ ʠ ʙʘʨʘʥʠʥʳ ʥʝ ʧʦʢʨʳʚʘʝʪ ʟʘ-
ʪʨʘʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʚʝʮ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʪ-
ʨʘʩʣʴ ʦʚʮʝʚʦʜʩʪʚʘ ʦʢʘʟʘʣʘʩʴ ʥʝ ʢʦʥʢʫʨʝʥʪʦ-
ʩʧʦʩʦʙʥʦʡ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʤʥʦʛʦʣʝʪʥʠʡ 
ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʠʨʦʚʦʡ ʦʧʳʪ, ʦʜʥʠʤ ʠʟ ʦʙʷʟʘ-
ʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʢʦʥʢʫ-
ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʚʮʝʚʦʜʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʥʘ-
ʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʫʢʪʠʚʥʦʡ ʧʦʨʦʜʳ ʦʚʝʮ, 
ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʣʠʯʥʦʡ ʰʝʨʩʪʥʦʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʤʷʩ-
ʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʠ ʚʳʩʦʢʦʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦ-
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ʩʪʴʶ ʢ ʫʩʣʦʚʠʷʤ ʨʘʟʚʝʜʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʵʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦ-
ʚʦʡ ʧʦʨʦʜʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ï ʨʦʩʩʠʡʩʢʦʛʦ ʤʷʩʥʦʛʦ ʤʝʨʠ-
ʥʦʩʘ [1, 2]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʧʨʦʜʫʢʪʠʚ-

ʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʩʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʘ-
ʨʘʤʝʪʨʳ: ʢʦʨʨʝʣʷʮʠʶ, ʥʘʩʣʝʜʫʝʤʦʩʪʴ, ʠʟʤʝʥ-
ʯʠʚʦʩʪʴ ʦʩʥʦʚʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ 
ʧʨʠʟʥʘʢʦʚ ʦʚʝʮ ʥʦʚʦʡ ʧʦʨʦʜʳ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂʦʤʧʣʝʢʩ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʩʷ 
ʚ ʉʇʂ ʢʦʣʭʦʟʝ-ʧʣʝʤʟʘʚʦʜʝ ʠʤ. ʃʝʥʠʥʘ ʉʪʘʚ-
ʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʇʨʘʚʠʣʘ-
ʤʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭè (ʧʨʠʣʦʞʝʥʠʝ ʢ 
ʧʨʠʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 
ʉʉʉʈ ʦʪ 12.08.1977 ʛ. ˉ 755), ʘ ʪʘʢʞʝ ʥʘ ʦʩ-
ʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʙʦʥʠʪʠʨʦʚʢʠ, 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ 2018-2020 
ʛʛ. 
ʉʪʘʮʠʦʥʘʨʥʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʫʯʝ-

ʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʪʝʥʜʝʥʮʠʡ 
ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʨʠʥʦʩʦʚʦʛʦ ʦʚʮʝ-
ʚʦʜʩʪʚʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʨʝʤʝʥʥʦʛʦ ʧʦʨʷʜ-
ʢʘ ʠ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʙʦʥʠʪʠʨʦʚʢʠ ʧʣʝ-
ʤʝʥʥʳʭ ʦʚʝʮ ʧʦʨʦʜʳ ʨʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝ-
ʨʠʥʦʩ [3].  
ɾʠʚʘʷ ʤʘʩʩʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ 

ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,5 ʢʛ. ɼʣʠʥʘ ʰʝʨʩʪʠ ʠʥʜʠʚʠ-
ʜʫʘʣʴʥʦ ʚʦ ʚʨʝʤʷ ʙʦʥʠʪʠʨʦʚʢʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 
0,5 ʩʤ.  
ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʦʮʝʥʢʘ ʪʦʥʠʥʳ ʰʝʨʩʪʠ 

ʧʨʦʚʦʜʠʣʘʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʫ ʦʩʥʦʚʥʳʭ ʙʘʨʘ-
ʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʨʝʤʦʥʪʥʳʭ ʙʘʨʘʥʦʚ, ʢʘ-
ʞʜʦʡ 10-ʡ ʷʨʢʠ, ʤʘʪʢʠ. ʅʘʩʪʨʠʛ ʰʝʨʩʪʠ ʚ ʦʨʠ-
ʛʠʥʘʣʝ ʫʯʠʪʳʚʘʣʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚʦ ʚʨʝʤʷ 
ʩʪʨʠʞʢʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʢʛ. ɺʳʭʦʜ ʯʠʩʪʦʛʦ 
ʚʦʣʦʢʥʘ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʧʨʦʮʝʥʪʘʭ, ʦʧʨʝʜʝ-
ʣʷʣʩʷ ʧʨʦʤʳʚʢʦʡ 20-ʪʠ ʛʨʘʤʤʦʚʳʭ ʦʙʨʘʟʮʦʚ 
ʰʝʨʩʪʠ (10 ʛ ʩ ʙʦʢʘ ʠ 10 ʛ ʩʦ ʩʧʠʥʳ) ʠʥʜʠʚʠ-
ʜʫʘʣʴʥʦ ʫ ʦʩʥʦʚʥʳʭ ʠ ʨʝʤʦʥʪʥʳʭ ʙʘʨʘʥʦʚ; ʫ 
ʢʘʞʜʦʡ 20-ʡ ʤʘʪʢʠ ʠ ʷʨʢʠ. ʅʘʩʪʨʠʛ ʤʳʪʦʡ 
ʰʝʨʩʪʠ ʚʳʯʠʩʣʷʣʩʷ ʩ ʫʯʝʪʦʤ ʥʘʩʪʨʠʛʘ ʰʝʨʩʪʠ 
ʚ ʦʨʠʛʠʥʘʣʝ ʠ ʚʳʭʦʜʘ ʤʳʪʦʛʦ ʚʦʣʦʢʥʘ ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʦ ʫ ʦʩʥʦʚʥʳʭ ʠ ʨʝʤʦʥʪʥʳʭ ʙʘʨʘʥʦʚ; 
ʫ ʢʘʞʜʦʡ 20-ʡ ʤʘʪʢʠ ʠ ʷʨʢʠ [4]. 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʥʘʛʫʣʴʥʳʭ ʢʘʯʝʩʪʚ ʙʘʨʘʥʯʠ-

ʢʦʚ ʦʪʙʠʨʘʣʠ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʦ ʜʦʩʪʦʚʝʨʥʦ-
ʩʪʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦ 15 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ 
ʛʨʫʧʧʝ. ʅʘʛʫʣ ʧʨʦʚʦʜʠʣʩʷ ʩ 2,5 ʤʝʩʷʮʝʚ ʚ ʪʝ-
ʯʝʥʠʝ 50 ʩʫʪʦʢ, ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʙʳʣ 
ʧʨʦʚʝʜʝʥ ʢʦʥʪʨʦʣʴʥʳʡ ʫʙʦʡ (ʧʦ 3 ʛʦʣʦʚʳ ʚ 
ʢʘʞʜʦʡ ʛʨʫʧʧʝ) [5]. 

ɺʝʣʠʯʠʥʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 
ʨʘʟʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ 
ʫ ʦʚʝʮ (h

2
) ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʥʘʤʠ ʢʘʢ ʫʜʚʦʝʥ-

ʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʨʠʟʥʘ-
ʢʘʤʠ ʤʘʪʝʨʝʡ ʠ ʠʭ ʜʦʯʝʨʝʡ ʧʦ ʬʦʨʤʫʣʝ: 

h
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ï

 
ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʩʣʝʜʫʝʤʦʩʪʠ;  

r ʄ/ɼ ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 
ʧʨʠʟʥʘʢʘʤʠ ʤʘʪʝʨʝʡ ʠ ʠʭ ʜʦʯʝʨʝʡ.  
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʦʬʦʥʜʘ ʩʦʟʜʘʥʥʦʡ 

ʧʦʨʦʜʳ ʨʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ ʙʳʣʘ 
ʧʨʦʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʥʦʩʧʝʮʠʬʠʯʝ-
ʩʢʠʭ ʨʝʘʛʝʥʪʦʚ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʘʷ ʘʪʪʝʩʪʘ-
ʮʠʷ ʛʨʫʧʧ ʢʨʦʚʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʰʝʩʪʴ 
ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ ʩʠʩʪʝʤ: A, B, C, D, M, R ʠ 
ʩʦʜʝʨʞʘʱʠʭ ʩʣʝʜʫʶʱʠʝ ʘʥʪʠʛʝʥʳ: Aa, Ab, Bb, 
Bd, Be, Bi, Bg, Ca, Cb, Ma, Mb, Da, R, O. 
ʏʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʥʪʠʛʝʥʥʳʭ ʬʘʢʪʦ-

ʨʦʚ (P) ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ 

 , 

ʛʜʝ P ï ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʥʪʠʛʝʥʥʦʛʦ 
ʬʘʢʪʦʨʘ ʚ ʧʦʧʫʣʷʮʠʠ; 

n ï ʯʠʩʣʦ ʦʩʦʙʝʡ ï ʥʦʩʠʪʝʣʝʡ ʘʥʪʠʛʝʥʥʦʛʦ 
ʬʘʢʪʦʨʘ; 

N ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ ʚ ʧʦʧʫʣʷʮʠʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʙʦʪʳ ʧʦ 

ʩʦʟʜʘʥʠʶ ʥʦʚʦʡ ʤʷʩʦ-ʰʝʨʩʪʥʦʡ ʧʦʨʦʜʳ, ʩʦʯʝ-
ʪʘʶʱʝʡ ʚ ʩʝʙʝ ʦʪʣʠʯʥʳʝ ʤʷʩʥʳʝ, ʦʪʢʦʨʤʦʯ-
ʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʩʫʧʝʨʪʦʥʢʫʶ, ʚ ʦʩʥʦʚʥʦʤ 70 
ʢʘʯʝʩʪʚʘ (19-21 ʤʢʤ) ʤʝʨʠʥʦʩʦʚʫʶ ʰʝʨʩʪʴ, 
ʙʳʣʠ ʥʘʯʘʪʳ ʚ 2007 ʛʦʜʫ, ʢʦʛʜʘ ʚ ʨʝʛʠʦʥ ʠʟ 
ɸʚʩʪʨʘʣʠʠ ʙʳʣʠ ʟʘʚʝʟʝʥʳ ʙʘʨʘʥʳ ʧʦʨʦʜʳ ʘʚ-
ʩʪʨʘʣʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʩʪʘʜʘʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʝ-
ʨʠʥʦʩʦʚʳʭ ʧʦʨʦʜ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʪʦʥʢʦ-
ʨʫʥʥʫʶ ʧʦʨʦʜʫ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝ-
ʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ï ʨʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝ-
ʨʠʥʦʩ (ʈʄʄ), ʧʨʦʜʫʢʮʠʷ ʢʦʪʦʨʦʡ ʧʦ ʢʘʯʝʩʪʚʫ 
ʥʝ ʫʩʪʫʧʘʝʪ ʙʘʨʘʥʠʥʝ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʦʚʝʮ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʷʩʥʳʭ ʧʦʨʦʜ, ʠ, ʢ ʪʦʤʫ 
ʞʝ, ʦʪ ʪʘʢʠʭ ʦʚʝʮ ʧʦʣʫʯʘʶʪ ʚʳʩʦʢʦʢʣʘʩʩʥʫʶ 
ʤʝʨʠʥʦʩʦʚʫʶ ʰʝʨʩʪʴ [6, 7, 8]. 
ɸʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʥʦʚʦʡ ʧʦʨʦʜʳ ʧʦ 
ʞʠʚʦʡ ʤʘʩʩʝ ʠ ʥʘʩʪʨʠʛʫ ʤʳʪʦʡ ʰʝʨʩʪʠ ʧʨʝ-
ʚʦʩʭʦʜʷʪ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʜʣʷ 
ʵʣʠʪʥʳʭ ʦʚʝʮ ʤʷʩʦ-ʰʝʨʩʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 7,9ï33,5 ʠ 23,1ï43,5 % ʧʦ 
ʚʩʝʤ ʧʦʣʦʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ (ʪʘʙʣʠʮʘ 1). 
ɼʣʠʥʘ ʰʝʨʩʪʠ ʥʘ ʙʦʢʫ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝ-

ʣʘʭ ʦʪ 9,26 ʩʤ ʜʦ 11,94 ʩʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʝ-
ʣʝʢʮʠʦʥʥʳʡ ʜʠʬʬʝʨʝʥʮʠʘʣ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘ-
ʟʘʪʝʣʶ ʩʦʩʪʘʚʣʷʝʪ 16,3ï25,5 %. ʉʨʝʜʥʷʷ ʪʦʥʠ-
ʥʘ ʰʝʨʩʪʠ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 19,18ï21,06 
ʤʢʤ. 
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ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 1, ʠʟʤʝʥ-
ʯʠʚʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ 
(Cv) ʥʝ ʚʳʩʦʢʘʷ (ʜʦ 10 %) ʠʣʠ ʩʨʝʜʥʷʷ (ʦʪ 10 
ʜʦ 15 %). ɺʳʩʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʙʣʶʜʘʝʪʩʷ 
ʪʦʣʴʢʦ ʫ ʷʨʦʢ ʧʦ ʥʘʩʪʨʠʛʫ ʥʝʤʳʪʦʡ ʰʝʨʩʪʠ, 
ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʘʚʝʥ 16,6 %. 
ʅʝʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʭʦʟʷʡʩʪ-
ʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 
ʪʦʤ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʚʩʝʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 
ʦʜʥʦʨʦʜʥʳ ʧʦ ʠʟʫʯʘʝʤʳʤ ʧʨʠʟʥʘʢʘʤ ʠ ʭʦʨʦ-
ʰʦ ʦʪʩʝʣʝʢʮʠʦʥʠʨʦʚʘʥʳ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ 
ʫʙʦʡʥʳʝ ʠ ʤʷʩʥʳʝ ʢʘʯʝʩʪʚʘ ʙʘʨʘʥʯʠʢʦʚ ʧʦʨʦʜ 
ʨʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ ʠ ʩʦʚʝʪʩʢʠʡ ʤʝ-
ʨʠʥʦʩ, ʨʘʟʚʦʜʠʤʳʭ ʚ ʵʪʦʤ ʞʝ ʭʦʟʷʡʩʪʚʝ. 
ɸʥʘʣʠʟʠʨʫʷ ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 

2, ʩʣʝʜʫʝʪ, ʯʪʦ ʙʘʨʘʥʯʠʢʠ ʧʦʨʦʜʳ ʨʦʩʩʠʡʩʢʠʡ 
ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ 
ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ, ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ 
ʵʥʝʨʛʠʝʡ ʨʦʩʪʘ, ʯʝʤ ʠʭ ʩʚʝʨʩʪʥʠʢʠ ʧʦʨʦʜʳ ʩʦ-
ʚʝʪʩʢʠʡ ʤʝʨʠʥʦʩ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ-
ʪʦʤʢʦʚ ʈʄʄ ʥʘʜ ʩʚʝʨʩʪʥʠʢʘʤʠ ʠʩʭʦʜʥʦʡ ʤʘ-
ʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ ʧʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤ ʧʨʠ-
ʨʦʩʪʘʤ ʟʘ ʧʝʨʠʦʜ ʥʘʛʫʣʘ ʥʘ 56 ʛ, ʠʣʠ 41,2 %, 

ʧʦ ʫʙʦʡʥʦʡ ʤʘʩʩʝ ï 2,4 ʢʛ, ʠʣʠ 18,7 %, ʫʙʦʡ-
ʥʦʤʫ ʚʳʭʦʜʫ ï 2,8 ʘʙʩ. ʧʨʦʮʝʥʪʘ ʠ ʢʦʵʬʬʠʮʠ-
ʝʥʪʫ ʤʷʩʥʦʩʪʠ ï 24,9 %.  
ʋʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʚʝʮ ʠ ʵʢʦʥʦʤʠ-

ʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʨʘʩʣʠ ʦʚʮʝʚʦʜʩʪʚʘ 
ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʨʝʘʣʠʟʘʮʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 
ʚʦʟʤʦʞʥʦʩʪʝʡ. ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʩʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʣʝ-
ʤʝʥʥʦʡ ʨʘʙʦʪʝ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦ-
ʨʠʪʴ ʪʝʤʧʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʣʝʤʝʥʥʳʭ ʠ 
ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʦʚʝʮ [9]. 
ɺ ʨʝʰʘʶʱʝʡ ʩʪʝʧʝʥʠ ʦʞʠʜʘʝʤʳʡ ʩʝʣʝʢʮʠ-

ʦʥʥʳʡ ʵʬʬʝʢʪ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ ʦʮʝʥʢʠ ʛʝ-
ʥʦʪʠʧʘ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠ-
ʟʘ.  
ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʝ-

ʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚ ʩʪʘʜʝ ʦʚʝʮ ʧʦʨʦʜʳ ʨʦʩ-
ʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ ʷʚʣʷʝʪʩʷ ʩʦʦʪʥʦʩʠ-
ʪʝʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ï 
ʢʦʨʨʝʣʷʮʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʶʪ 
ʭʘʨʘʢʪʝʨ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʦʪʜʝʣʴ-
ʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʫ ʞʠʚʦʪʥʳʭ ʠ, ʦʩʦʙʝʥʥʦ, ʠʭ 
ʛʝʥʝʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ.  

 
 
ʊʘʙʣʠʮʘ 1 ï ʇʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʦʚʝʮ ʧʦʨʦʜʳ ʨʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ  

ʇʦʢʘʟʘʪʝʣʠ 
ɹʘʨʘʥʳ  
ʦʩʥʦʚʥʳʝ 

ɹʘʨʘʥʳ 
ʨʝʤʦʥʪʥʳʝ 

ʄʘʪʢʠ ʗʨʢʠ 

ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ 
ʍÑm 

 
Cv, % 

 
106,5Ñ3,11 

 
8,5 

 
73,6Ñ1,98 

 
13,7 

 
63,1Ñ2,22 

 
9,7 

 
50,1Ñ2,84 

 
14,4 

ʅʘʩʪʨʠʛ ʥʝʤʳʪʦʡ ʰʝʨʩʪʠ, ʢʛ 
ʍÑm 

 
Cv, % 

 
11,0Ñ0,77 

 
9,8 

 
7,6Ñ1,01 

 
13,6 

 
4,8Ñ0 

 
11,3 

 
3,9Ñ0,72 

 
16,6 

ʅʘʩʪʨʠʛ ʤʳʪʦʡ ʰʝʨʩʪʠ, ʢʛ 
ʍÑm 

 
Cv, % 

 
7,04Ñ0,46 

 
8,4 

 
4,70Ñ0,39 

 
13,7 

 
3,07Ñ0,64 

 
10,6 

 
2,45Ñ0,38 

 
14,2 

ɺʳʭʦʜ ʤʳʪʦʡ ʰʝʨʩʪʠ, % 64,0 61,9 64,1 62,7 
ɼʣʠʥʘ ʰʝʨʩʪʠ, ʩʤ 

ʍÑm 
 

Cv, % 

 
11,38Ñ0,33 

 
6,7 

 
11,94Ñ0,38 

 
9,5 

 
9,26Ñ0,27 

 
10,2 

 
10,96Ñ0,44 

 
13,4 

ʊʦʥʠʥʘ ʰʝʨʩʪʠ, ʤʢʤ 
ʍÑm 

 
Cv, % 

 
21,06Ñ0,35 

 
12,4 

 
19,18Ñ0,18 

 
11,2 

 
21,09Ñ0,39 

 
6,7 

 
19,48Ñ0,29 

 
8,4 
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ʊʘʙʣʠʮʘ 2 ï ʋʙʦʡʥʳʝ ʠ ʤʷʩʥʳʝ ʢʘʯʝʩʪʚʘ ʙʘʨʘʥʯʠʢʦʚ ʨʘʟʥʳʭ ʛʝʥʦʪʠʧʦʚ  

ʇʦʢʘʟʘʪʝʣʠ 

ʇʦʨʦʜʘ 

ʩʦʚʝʪʩʢʠʡ ʤʝʨʠʥʦʩ  
ʨʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ 

ʤʝʨʠʥʦʩ  

ʍÑm ʍÑm 

ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ: 
ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʥʘʛʫʣ 
ʧʨʠ ʩʥʷʪʠʠ ʩ ʥʘʛʫʣʘ 

 
22,3Ñ0,55 
29,1Ñ0,57 

 
23,5Ñ0,35 
33,1Ñ0,36 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ, ʛ 136,0Ñ11,1 192,0Ñ5,1 

ʇʨʝʜʫʙʦʡʥʘʷ ʞʠʚʘʷ ʤʘʩʩʘ, ʢʛ 28,9Ñ0,32 32,3Ñ0,60 

ʋʙʦʡʥʘʷ ʤʘʩʩʘ, ʢʛ 12,8Ñ0,58 15,2Ñ0,50 

ʋʙʦʡʥʳʡ ʚʳʭʦʜ, % 44,2 47,0 

ɺʳʭʦʜ ʤʷʢʦʪʠ, % 77,1 80,8 
ɺʳʭʦʜ ʢʦʩʪʝʡ, % 22,9 19,2 

ʂʦʵʬʬʠʮʠʝʥʪ ʤʷʩʥʦʩʪʠ 3,37 4,21 

 
ʊʘʙʣʠʮʘ 3 ï ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʩʝʣʝʢʮʠʦʥʠʨʫʝʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʫ ʦʚʝʮ ʧʦʨʦʜʳ 

ʨʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ 
ʇʨʠʟʥʘʢʠ ɹʘʨʘʥʳ 

ʦʩʥʦʚʥʳʝ 
ɹʘʨʘʥʳ 
ʨʝʤʦʥʪʥʳʝ 

ʄʘʪʢʠ ʗʨʢʠ 

ɾʠʚʘʷ ʤʘʩʩʘ ï ʥʘʩʪʨʠʛ ʰʝʨʩʪʠ 0,03 0,21 0,25 0,17 
ɼʣʠʥʘ ʰʝʨʩʪʠ - ʥʘʩʪʨʠʛ ʰʝʨʩʪʠ 0,42 0,30 0,27 0,37 
ɾʠʚʘʷ ʤʘʩʩʘ ï ʜʣʠʥʘ ʰʝʨʩʪʠ -0,06 0,29 -0,27 0,14 
ɾʠʚʘʷ ʤʘʩʩʘ - ʪʦʥʠʥʘ ʰʝʨʩʪʠ 0,07 -0,22 -0,03 -0,36 
ʅʘʩʪʨʠʛ ʰʝʨʩʪʠ - ʪʦʥʠʥʘ ʰʝʨʩʪʠ 0,02 -0,19 -0,12 -0,09 
ʊʦʥʠʥʘ ʰʝʨʩʪʠ - ʜʣʠʥʘ ʰʝʨʩʪʠ -0,08 -0,39 -0,17 -0,10 
ʅʘʩʪʨʠʛ ʰʝʨʩʪʠ ï ʚʳʭʦʜ ʰʝʨʩʪʠ 0,63 0,44 0,38 0,55 

 
ɺ ʧʨʘʢʪʠʢʝ ʦʚʮʝʚʦʜʩʪʚʘ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʠʟ-

ʤʝʥʝʥʠʝ ʦʜʥʦʛʦ ʧʨʠʟʥʘʢʘ ʫ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, 
ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʜʨʫʛʦʛʦ ʧʨʠ-
ʟʥʘʢʘ, ʧʨʠʯʝʤ ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ 
ʧʨʤ̫ʳʤ ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʪʘʢ ʠ ʦʙʨʘʪʥʳʤ 
ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ [10, 11, 12]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʷʶʱʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʨʦʜʫʢʪʠʚʥʳʤ ʢʘʯʝʩʪʚʘʤ ʦʚʝʮ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʯʠʩʣʦ ʩʝʣʝʢʮʠʦʥʠʨʫʝʤʳʭ 
ʧʨʠʟʥʘʢʦʚ ʫ ʥʠʭ, ʧʦʵʪʦʤʫ ʚʝʩʪʠ ʩʝʣʝʢʮʠʶ ʧʦ 
ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ. ɺ ʩʚʷʟʠ ʩ 
ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʭʘʨʘʢʪʝʨʘ ʩʚʷʟʠ ʤʝʞʜʫ ʵʪʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʝʩʪʠ ʩʝʣʝʢʮʠʶ ʧʦ 
ʥʝʩʢʦʣʴʢʠʤ ʚʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ ʦʚʝʮ [13, 14]. 
ɺ ʨʘʙʦʪʝ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʫ ʦʚʝʮ ʧʦʨʦʜʳ ʨʦʩ-
ʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʨʘʩʯʝʪʳ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʢʦʨʨʝʣʷʮʠʡ ʧʦ 4 ʧʦ-
ʣʦʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ: ʙʘʨʘʥʳ-
ʧʨʦʠʟʚʦʜʠʪʝʣʠ (30 ʛʦʣʦʚ), ʨʝʤʦʥʪʥʳʝ ʙʘʨʘʥ-
ʯʠʢʠ (30 ʛʦʣʦʚ), ʤʘʪʢʠ (50 ʛʦʣʦʚ) ʠ ʷʨʢʠ (50 

ʛʦʣʦʚ). ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʡ ʧʨʝʜʩʪʘʚ-
ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.  
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-
ʧʦʣʝʟʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʫ ʦʚʝʮ ʧʦʨʦʜʳ ʨʦʩ-
ʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ ʧʣʝʤʝʥʥʦʛʦ ʟʘʚʦʜʘ 
ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʧʨʠʟʥʘʢʦʚ ʧʨʷʤʘʷ, ʥʦ ʧʦ ʩʪʝ-
ʧʝʥʠ ʨʘʟʣʠʯʥʘʷ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠ-
ʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ ʚʩʝʤ ʧʦʣʦ-
ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʤʝʞʜʫ ʥʘʩʪʨʠʛʦʤ ʰʝʨʩʪʠ 
ʠ ʝʝ ʚʳʭʦʜʦʤ (r=0,38-0,63); ʤʝʞʜʫ ʥʘʩʪʨʠʛʦʤ 
ʰʝʨʩʪʠ ʠ ʝʝ ʜʣʠʥʦʡ (r=0,27-0,42); ʤʝʞʜʫ ʞʠ-
ʚʦʡ ʤʘʩʩʦʡ ʠ ʥʘʩʪʨʠʛʦʤ ʰʝʨʩʪʠ ʦʥʘ ʥʝʚʳʩʦʢʘʷ 
(r=0,11-0,25). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʞʠʚʘʷ ʤʘʩʩʘ 
ʦʢʘʟʳʚʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʩʪʨʠʛ 
ʰʝʨʩʪʠ ʦʚʝʮ ʫ ʚʩʝʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʪ.ʝ. 
ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʩʳ ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʥʝ ʧʨʦ-
ʠʩʭʦʜʠʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʥʘ-
ʩʪʨʠʛʘ ʤʳʪʦʡ ʰʝʨʩʪʠ. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʦʪ-
ʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʪʦʥʠʥʦʡ ʠ 
ʜʣʠʥʦʡ ʰʝʨʩʪʠ (r= -0,08é-0,39) , ʞʠʚʦʡ ʤʘʩ-
ʩʦʡ ʠ ʪʦʥʠʥʦʡ (r= -0,03é -0,36), ʥʘʩʪʨʠʛʦʤ 
ʰʝʨʩʪʠ ʠ ʪʦʥʠʥʦʡ (r= -0,09 é-0,19). ʕʪʦ ʦʙʲ-
ʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʚʮʳ ʧʦʨʦʜʳ ʨʦʩʩʠʡʩʢʠʡ 



ʈɸɿɺɽɼɽʅʀɽ, ʉɽʃɽʂʎʀʗ ʀ ɻɽʅɽʊʀʂɸ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ɾʀɺʆʊʅʓʍ 

__________________________________________________________________________________ 

 

 59 

ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ ʤʷʩʦ-ʰʝʨʩʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʤʝʶʪ, ʚ ʦʩʥʦʚʥʦʡ ʩʚʦʝʡ ʤʘʩ-
ʩʝ, ʙʦʣʝʝ ʪʦʥʢʫʶ ʰʝʨʩʪʴ (19-21 ʤʢʤ), ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ ʧʦʨʦʜʳ ʩʦʚʝʪʩʢʠʡ ʤʝ-
ʨʠʥʦʩ (ʤʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ) ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ-
ʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤ ʥʘʩʪʨʠʛʦʤ ʤʳʪʦʡ ʰʝʨʩʪʠ, ʯʪʦ 
ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʝʥʝʪʠʯʝʩʢʫʶ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞ-
ʜʫ ʜʠʘʤʝʪʨʦʤ ʰʝʨʩʪʥʦʛʦ ʚʦʣʦʢʥʘ ʠ ʥʘʩʪʨʠʛʦʤ 
ʰʝʨʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʚʝʜʝʥʠʠ ʩʝʣʝʢʮʠʠ 
ʥʘ ʧʦʚʳʰʝʥʠʝ ʪʦʥʠʥʳ ʰʝʨʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʪʘʜʝ ʪʘʢʠʭ ʙʘʨʘʥʦʚ ʧʦʨʦʜʳ 
ʘʚʩʪʨʘʣʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ, ʜʦʯʝʨʠ ʢʦʪʦ-
ʨʳʭ ʩʦʯʝʪʘʣʠ ʙʳ ʚ ʩʝʙʝ ʚʳʩʦʢʫʶ ʪʦʥʠʥʫ ʰʝʨ-
ʩʪʠ ʙʝʟ ʩʥʠʞʝʥʠʷ ʝʝ ʥʘʩʪʨʠʛʦʚ. 
ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʟʘʠ-

ʤʦʩʚʷʟʠ ʦʩʥʦʚʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ 
ʧʨʠʟʥʘʢʦʚ ʫ ʦʚʝʮ ʧʦʨʦʜʳ ʨʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ 
ʤʝʨʠʥʦʩ, ʥʘʤʠ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠ-
ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʩʪʨʠʛ ʤʳʪʦʡ ʰʝʨʩʪʠ 
ʦʢʘʟʳʚʘʝʪ ʚʳʭʦʜ ʤʳʪʦʡ ʰʝʨʩʪʠ ʠ ʝʝ ʜʣʠʥʘ. 
ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʥʘʩʪʨʠʛʦʤ 
ʠ ʚʳʭʦʜʦʤ ʤʳʪʦʡ ʰʝʨʩʪʠ ʫ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ 
ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʦʩʪʘʚʠʣʠ 0,38ï0,63, ʘ 
ʤʝʞʜʫ ʥʘʩʪʨʠʛʦʤ ʠ ʜʣʠʥʦʡ ʰʝʨʩʪʠ ï 0,27ï
0,42. 
ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʩʝʣʝʢʮʠʠ ʠʤʝʝʪ ʟʥʘʥʠʝ ʩʪʝʧʝʥʠ ʥʘ-
ʩʣʝʜʫʝʤʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘ-
ʢʦʚ. ɼʣʷ ʵʪʦʛʦ ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʢʦʵʬ-
ʬʠʮʠʝʥʪʳ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʧʨʠʟʥʘ-
ʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʜʦʣʶ ʦʙ-
ʱʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʠʟʥʘʢʘ, 
ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ. ʏʝʤ ʚʳ-
ʰʝ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʩʣʝʜʫʝʤʦʩʪʠ, ʪʝʤ ʙʦʣʴʰʝ 
ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʟʘʚʠʩʠʪ ʦʪ ʥʘʩʣʝʜ-
ʩʪʚʝʥʥʦʩʪʠ ʠ ʪʝʤ ʵʬʬʝʢʪʠʚʥʝʝ ʙʫʜʝʪ ʦʪʙʦʨ. ɺ 
ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʙʝʟ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬ-
ʬʠʮʠʝʥʪʘ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʭʦʟʷʡʩʪ-
ʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ ʫ ʦʚʝʮ ʥʝ ʦʙʭʦʜʠʪ-
ʩʷ ʥʠ ʦʜʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ. ɽʩʣʠ ʪʦʣʴʢʦ ʫʯʠʪʳ-
ʚʘʪʴ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʚʳʟʚʘʥʥʫʶ ʚʥʝʰʥʠʤʠ 
ʬʘʢʪʦʨʘʤʠ (ʢʦʨʤʣʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʪ. ʜ.), ʪʦ 
ʩʝʣʝʢʮʠʷ ʦʚʝʮ ʪʦʣʴʢʦ ʧʦ ʬʝʥʦʪʠʧʫ ʥʝ ʫʣʫʯʰʠʪ 
ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝʜʫʶ-
ʱʠʭ ʧʦʢʦʣʝʥʠʡ [2, 7, 9]. 
ɼʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʝʣʠʯʠʥʳ ʛʝʥʝ-

ʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʟʥʘʢʦʚ ʚ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ ʫ ʦʚʝʮ ʧʦʨʦʜ ʨʦʩʩʠʡʩʢʠʡ 
ʤʷʩʥʦʡ ʠ ʩʦʚʝʪʩʢʠʡ ʤʝʨʠʥʦʩ (ʤʘʪʝʨʠʥʩʢʘʷ ʦʩ-
ʥʦʚʘ), ʨʘʟʚʦʜʠʤʳʭ ʚ ʉʇʂ ʢʦʣʭʦʟʝ-ʧʣʝʤʟʘʚʦʜʝ 
ʠʤ. ʃʝʥʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.  
ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ, ʥʘʤʠ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʘʜʦ ʦʚʝʮ ʧʦʨʦʜʳ ʨʦʩʩʠʡʩʢʠʡ 
ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ ʠʤʝʝʪ ʥʝʚʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠ-
ʝʥʪʳ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʪʘʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʢʘʢ 
ʜʣʠʥʘ ʰʝʨʩʪʠ ʠ ʝʝ ʪʦʥʠʥʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʚ-
ʮʘʤʠ ʧʦʨʦʜʳ ʩʦʚʝʪʩʢʠʡ ʤʝʨʠʥʦʩ (0,27 ʠ 0,38, 
ʧʨʦʪʠʚ 0,39 ʠ 0,46, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʣʝʜʦʚʘ-
ʪʝʣʴʥʦ, ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʢʦʥ-
ʩʦʣʠʜʠʨʦʚʘʥʥʦʩʪʴ ʩʪʘʜʘ ʦʚʝʮ ʥʦʚʦʡ ʧʦʨʦʜʳ 
ʧʦ ʜʘʥʥʳʤ ʩʝʣʝʢʮʠʦʥʠʨʫʝʤʳʤ ʧʨʠʟʥʘʢʘʤ. 
ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘʩʣʝʜʫʝʤʦ-

ʩʪʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʠ ʥʘʩʪʨʠʛʫ 
ʤʳʪʦʡ ʰʝʨʩʪʠ ï 0,62 ʠ 0,47 ʧʦ ʨʦʩʩʠʡʩʢʦʤʫ 
ʤʷʩʥʦʤʫ ʤʝʨʠʥʦʩʫ ʠ 0,51 ʠ 0,58 ʧʦ ʩʦʚʝʪʩʢʦʤʫ 
ʤʝʨʠʥʦʩʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʪʘʢʠʭ ʢʦʬɻ-
ʬʠʮʠʝʥʪʘʭ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʦʪʙʦʨ ʧʦ ʬʝʥʦʪʠʧʫ 
ʣʫʯʰʠʭ ʞʠʚʦʪʥʳʭ ʫʣʫʯʰʠʪ ʩʝʣʝʢʮʠʦʥʠʨʫʝ-
ʤʳʝ ʧʨʠʟʥʘʢʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ. 
ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʦʨʦʜ ʠ ʧʦʩʣʝ-

ʜʫʶʱʝʛʦ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘ-
ʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫ-
ʨʝ, ʪʘʢ ʢʘʢ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʜʙʦʨʘ, ʦʪʙʦʨʘ ʧʝ-
ʨʝʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʩʧʝʮʠʬʠʯʝʩʢʦʤʫ ʫʢʣʘʜʫ ʛʝʥʦʚ, ʢʦ-
ʪʦʨʳʡ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʢʘʞʜʦʡ ʧʦʨʦʜʳ.  
ʀʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨ-
ʢʝʨʦʚ ʛʨʫʧʧ ʢʨʦʚʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʜʦʩʪʫʧ-
ʥʳʭ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 
ʩʝʣʝʢʮʠʠ ʞʠʚʦʪʥʳʭ ʤʝʪʦʜʦʤ. ɻʨʫʧʧʳ ʢʨʦʚʠ 
ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʢʦʜʦʤʠʥʘʥʪ-
ʥʳʡ ʪʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʥʝ ʠʟʤʝʥʷʶʪʩʷ ʚ ʪʝʯʝ-
ʥʠʝ ʚʩʝʡ ʞʠʟʥʠ ʞʠʚʦʪʥʳʭ. ɻʨʫʧʧʳ ʢʨʦʚʠ ʠʣʠ 
ʘʥʪʠʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʠʤʤʫʥʦʛʝ-
ʥʝʪʠʢʝ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʩʝʣʝʢʮʠʦʥʥʦ-
ʛʝʥʝʪʠʯʝʩʢʠʭ ʟʘʜʘʯ: ʠʟʫʯʝʥʠʝ ʛʝʥʦʬʦʥʜʘ ʠ 
ʤʝʞʧʦʨʦʜʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ; ʦʧʨʝʜʝʣʝʥʠʝ 
ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʧʨʠʟʥʘʢʦʚ ʚʳʩʦʢʦʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ; ʧʦʜʙʦʨʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ ʩ 
ʟʘʜʘʥʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; 
ʛʝʥʝʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʦ-
ʠʩʭʦʞʜʝʥʠʷ ʧʦʪʦʤʢʦʚ ʧʦ ʦʪʮʫ ʠ ʤʘʪʝʨʠ [15].
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ʇʦʨʦʜʘ 

 

ʍʦʟʷʡʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʝ ʧʨʠʟʥʘʢʠ 
ʞʠʚʘʷ ʤʘʩʩʘ ʥʘʩʪʨʠʛ ʤʳʪʦʡ 

ʰʝʨʩʪʠ 
ʜʣʠʥʘ ʰʝʨ-
ʩʪʠ 

ʪʦʥʠʥʘ 
ʰʝʨʩʪʠ 

ʉʦʚʝʪʩʢʠʡ ʤʝʨʠʥʦʩ 0,51 0,58 0,39 0,36 
ʈʦʩʩʠʡʩʢʠʡ ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ 0,62 0,47 0,27 0,38 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʩʪʘʜʘ ʦʚʝʮ 
ʉʇʂ ʢʦʣʭʦʟʘ-ʧʣʝʤʟʘʚʦʜʘ ʠʤ. ʃʝʥʠʥʘ, ʛʜʝ ʤʘ-
ʪʝʨʠʥʩʢʦʡ ʦʩʥʦʚʦʡ ʷʚʣʷʝʪʩʷ ʩʦʚʝʪʩʢʠʡ ʤʝʨʠ-
ʥʦʩ, ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦ-
ʩʪʠ ʥʦʩʠʪʝʣʝʡ ʘʥʪʠʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ Aa, Bd, 
Be, Bb, Cb, O (ʦʪ 0,400 ʜʦ 0,533). ʅʝʩʢʦʣʴʢʦ 
ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʪʘʜʝ ʦʚʮʳ ʩ Bg, Ca, Ab, 
(0,233-0,367), ʝʱʝ ʨʝʞʝ, ʥʦ ʩ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩ-
ʪʦʪʦʡ ï ʘʣʣʝʣʠ Bi ʠ R (0,166). ʅʘʠʤʝʥʴʰʘʷ 
ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (0,096) ʘʥʪʠʛʝʥʥʦʛʦ 
ʬʘʢʪʦʨʘ Mb.  
ɺʳʚʦʜʳ. ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʉʇʂ ʢʦʣʭʦʟʝ-

ʧʣʝʤʟʘʚʦʜʝ ʠʤ. ʃʝʥʠʥʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʩʝ-
ʣʝʢʮʠʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 
ʠʤʧʦʨʪʥʦʛʦ ʛʝʥʦʬʦʥʜʘ ʩʦʟʜʘʥʦ ʚʳʩʦʢʦʧʨʦ-
ʜʫʢʪʠʚʥʦʝ ʩʪʘʜʦ ʦʚʝʮ ʧʦʨʦʜʳ ʨʦʩʩʠʡʩʢʠʡ 
ʤʷʩʥʦʡ ʤʝʨʠʥʦʩ.  
ɿʥʘʥʠʝ ʩʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʞʠʚʦʪʥʳʭ ʧʦʟʚʦʣʠʪ ʩʝʣʝʢʮʠʦʥʝʨʘʤ 
ʭʦʟʷʡʩʪʚʘ ʫʧʨʘʚʣʷʪʴ ʠʤʠ ʚ ʧʨʦʮʝʩʩʝ ʦʪʙʦʨʘ. ʂ 
ʪʦʤʫ ʞʝ, ʦʥʠ ʜʦʣʞʥʳ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʝ ʥʘʫʯʥʦ-
ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʝʣʝʢ-
ʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʪʦʤʢʦʚ ʩʝʣʝʢʮʠʦʥʠʨʫʝʤʳʭ 
ʞʠʚʦʪʥʳʭ.
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ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 89198806568, e-mail: Maksimov_nik02@mail.ru. 
 
ʈʝʬʝʨʘʪ. ʋʣʫʯʰʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʚʠʥʦʤʘʪʦʢ ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʷ ɼʅʂ-

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʧʦ ʛʝʥʘʤ-ʤʘʨʢʝʨʘʤ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʥʘʭʦʞʜʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ 
ʤʝʞʜʫ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʚʠʥʦʤʘʪʦʢ ʠ ʠʭ ʛʝʥʦʪʠʧʘʤʠ ʧʦ ʠʩʩʣʝʜʫʝʤʳʤ ʛʝʥʘʤ ESR, 
PRLR, FSHb. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ 24 ʧʦʤʝʩʥʳʭ ʤʘʪʢʘʭ ʣʘʥʜʨʘʩ ʭ ʡʦʨʢʰʠʨ ʩʚʠʥʦʢʦʤ-
ʧʣʝʢʩʘ çʈʫʩʩʢʘʷ ʩʚʠʥʠʥʘè ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʘʪʦʢ ʦʮʝʥʠʚʘʣʠ ʧʦ ʠʪʦʛʘʤ 
ʚʩʝʭ ʦʧʦʨʦʩʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ESR-ʛʝʥʫ 10 ʦʩʦʙʝʡ ʠʤʝʣʠ ʛʝʥʦʪʠʧ ɸɸ, ʘ 14 - ʛʝʥʦʪʠʧ - 
ɸɺ. ɾʠʚʦʪʥʳʭ ʩ ʛʝʥʦʪʠʧʦʤ ɺɺ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʏʘʩʪʦʪʘ ʘʣʣʝʣʷ ɸ=0,7083, ɺ=0,2917. ʇʦ ʚʩʝʤ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʣʫʯʰʠʤʠ ʙʳʣʠ ʤʘʪʢʠ ʛʝʥʦʪʠʧʘ-ɸɺ, ʧʨʝʚʳʰʘʚʰʠʝ ʤʘʪʦʢ ï 
ɸɸ ʧʦ: ʢʦʣʠʯʝʩʪʚʫ ʞʠʚʳʭ ʧʦʨʦʩʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ ʥʘ 0,69 ʛʦʣ., ʤʘʩʩʝ ʛʥʝʟʜʘ ʧʦʨʦʩʷʪ ʧʨʠ ʨʦʞʜʝ-
ʥʠʠ ï 1,16 ʢʛ, ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʠ ï 0,03 ʢʛ, ʢʦʣʠʯʝʩʪʚʫ ʧʦʨʦʩʷʪ ʧʨʠ ʦʪʲʝʤʝ ï 0,97 ʛʦʣ., ʩʦʭʨʘʥʥʦ-
ʩʪʠ ʧʦʨʦʩʷʪ ʢ ʦʪʲʝʤʫ ï 2,96%. ʇʦ PRLR - ʛʝʥʫ 6 ʩʚʠʥʦʤʘʪʦʢ ʠʤʝʣʠ ʛʝʥʦʪʠʧ ɸɸ, 10 ï ɸɺ ʠ 8 ï 
ɺɺ. ʏʘʩʪʦʪʘ ʘʣʣʝʣʝʡ: ɸ=0,4583, ɺ=0,5417. ʃʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʣʘʜʘʣʠ ʤʘʪʢʠ ɺɺ-
ʛʝʥʦʪʠʧʘ. ʅʘʠʙʦʣʴʰʘʷ ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ (1,17 ʢʛ), ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʢ ʦʪʲʝʤʫ (98,67%), ʘ 
ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ɸɸ-ʦʩʦʙʝʡ. ʇʦ FSHb - ʛʝʥʫ 4 ʩʚʠ-
ʥʦʤʘʪʢʠ ʠʤʝʣʠ ʛʝʥʦʪʠʧ ɸɸ, 9 ï ɸɺ ʠ 11 ï ɺɺ. ʏʘʩʪʦʪʘ ʘʣʣʝʣʷ ɸ=0,4583, ɺ=0,5417. ʆʩʦʙʠ ɸɺ-
ʛʝʥʦʪʠʧʘ ʧʨʝʚʦʩʭʦʜʠʣʠ ɸɸ ʠ ɺɺ - ʞʠʚʦʪʥʳʭ ʧʦ ʤʥʦʛʦʧʣʦʜʠʶ (ʥʘ 2,86 ʠ 1,27 ʛʦʣ.), ʤʘʩʩʝ ʛʥʝʟʜʘ 
ʧʦʨʦʩʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ (ʥʘ 3,5 ʠ 1,71 ʢʛ), ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʠ (ʥʘ 0,03 ʢʛ), ʢʦʣʠʯʝʩʪʚʫ ʧʦʨʦʩʷʪ ʧʨʠ 
ʦʪʲʝʤʝ (ʥʘ 2,25 ʠ 1,3 ʛʦʣ.). ʃʫʯʰʠʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʷʚʣʷʶʪʩʷ ʩʚʠʥʦʤʘʪ-
ʢʠ ʛʝʥʦʪʠʧʦʚ: ɸɺ - ʧʦ ʛʝʥʫ ESR; ɺɺ - ʧʦ ʛʝʥʫ PRLR; ɸɺ ʠ ɺɺ ï ʧʦ ʛʝʥʫ FSHb. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʩʝʣʝʢʮʠʠ ʥʘ ʫʣʫʯʰʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ 
ʩʚʠʥʝʡ. 
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Essay. It is best to improve the productivity of sows using DNA genotyping by marker genes. The 
aim of the research was to find the relationship between the reproductive characteristics of sows and 
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their genotypes according to the studied ESR, PRLR, FSHb genes. The experiment was carried out on 24 
crossbred queens of landrace x Yorkshire pig complex "Russian pork" of the Rostov region. The productiv-
ity of the queens was evaluated based on the results of all farrowing. It was found that according to the 
ESR gene, 10 individuals had the AA genotype, and 14 had the AB genotype. No animals with the BB 
genotype were found. The frequency of the allele A=0.7083, B=0.2917. According to all reproductive indi-
cators, the best were the queens of the genotype-AB, which exceeded the queens ï AA in terms of: the 
number of live piglets at birth by 0.69 heads, the weight of the piglets ' nest at birth ï 1.16 kg, large fertility 
ï 0.03 kg, the number of piglets at weaning ï 0.97 heads, the safety of piglets for weaning ï 2.96%. Ac-
cording to the PRLR gene, 6 sows had the genotype AA, 10-AB and 8-BB. The frequency of alleles: 
A=0.4583, B=0.5417. The best indicators were possessed by the uterus of the BB genotype. The highest 
large-fecundity (1.17 kg), the safety of piglets for weaning (98.67%), as well as the absence of stillborn 
piglets were observed in AA individuals. According to the FSHb gene, 4 sows had the genotype AA, 9-AB 
and 11-BB. The frequency of the allele A=0.4583, B=0.5417. Individuals of the AB genotype were superi-
or to AA and BB animals in terms of multiple births (by 2.86 and 1.27 heads), the weight of the piglets ' 
nest at birth (by 3.5 and 1.71 kg), large fertility (by 0.03 kg), the number of piglets at departure (by 2.25 
and 1.3 heads). The best sows for use in reproduction are genotypes: AB-according to the ESR gene; BB-
according to the PRLR gene; AB and BB-according to the FSHb gene. The results of the experiment 
should be taken into account when testing for improving the reproductive qualities of pigs.  

 
Keywords: sows of landrace x yorkshire, reproductive qualities, genotyping by ESR, PRLR, FSHb 

genes.  
 
ɺʚʝʜʝʥʠʝ. ʈʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʷʚʣʝ̫ʪʩʷ 

ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ɸʇʂ ʈʦʩʩʠʠ. ʉʚʠʥʦʚʦʜʩʪʚʦ  
ʵʪʦ, ʧʦʞʘʣʫʡ, ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʦʪʨʘʩʣʝʡ ʧʦʟʚʦ-
ʣʷʶʱʠʭ ʩʥʘʙʞʘʪʴ ʥʘʩʝʣʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝ-
ʜʦʨʦʛʠʤ ʚʠʜʦʤ ʤʷʩʘ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ 
ʩʚʠʥʴʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʷʜʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʪʣʠʯʘʶʱʠʭ ʠʭ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʕʪʦ ʚʩʝʷʜ-
ʥʦʩʪʴ, ʩʢʦʨʦʩʧʝʣʦʩʪʴ (ʜʦ 100 ʢʛ ï ʟʘ 6 ʤʝʩ.), ʢʦ-
ʨʦʪʢʠʡ ʩʨʦʢ ʧʣʦʜʦʥʦʰʝʥʠʷ (113 ï 117 ʜʥ.), ʚʳ-
ʩʦʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʢʦʨʤʘ, 
ʚʳʩʦʢʠʝ ʫʙʦʡʥʳʡ ʚʳʭʦʜ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘ-
ʯʝʩʪʚʘ ʤʷʩʘ [1].  
ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʚʠʥʦʚʦʜʩʪ-

ʚʘ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʩʦʚʨʝ-
ʤʝʥʥʳʝ ʤʝʪʦʜʳ. ʂ ʧʦʩʣʝʜʥʠʤ ʦʪʥʦʩʷʪʩʷ ʤʝʪʦ-
ʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ɼʅʂ-
ʪʝʭʥʦʣʦʛʠʡ [2, 3]. ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʩʚʠʥʝʡ ʧʦ 
ʛʝʥʘʤ, ʩʚʟ̫ʘʥʥʳʤ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʤʠ 
ʧʨʠʟʥʘʢʘʤʠ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʩʝʣʝʢʮʠʶ ʥʘ ʧʨʷ-
ʤʫʶ, ʪʦ ʝʩʪʴ ʧʦ ʛʝʥʦʪʠʧʫ ʞʠʚʦʪʥʳʭ.  
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʥʦʡ ʩʚʠʥʠʥʳ ʚ ʈʦʩʩʠʠ 

ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʞʧʦʨʦʜʥʦʝ ʩʢʨʝʱʠ-
ʚʘʥʠʝ, ʢʦʛʜʘ ʩʚʠʥʦʤʘʪʦʢ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ 
ʠʣʠ ʡʦʨʢʰʠʨ ʧʦʢʨʳʚʘʶʪ ʭʨʷʢʘʤʠ ʣʘʥʜʨʘʩ. 
ʉʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʦʪʢʦʨʤʦʯʥʳʭ, ʤʷʩʥʳʭ ʠ 
ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʩʚʠʥʝʡ ʧʦʣʫʯʝʥʥʳʭ ʦʪ 
ʩʢʨʝʱʠʚʘʥʠʷ ʂɹ ʭ ʃ, ʂɹ ʭ ʁ, ʂɹ ʭ ʂɹ, ʂɹ ʭ ɼ 
ʧʦʩʚʷʱʝʥʦ ʤʥʦʞʝʩʪʚʦ ʩʪʘʪʝʡ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ 
ʠʟ ʥʠʭ ʦʧʠʨʘʝʪʩʷ ʣʠʰʴ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 
ʩʝʣʝʢʮʠʠ. 
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʦʦʪʝʭʥʠʢ ʧʨʦʚʦʜʠʪ ʦʮʝʥʢʫ 

ʞʠʚʦʪʥʳʭ ʧʦ ʵʢʩʪʝʨʴʝʨʫ; ʧʨʦʠʩʭʦʞʜʝʥʠʶ; ʩʦʙ-
ʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʪ.ʝ. ʧʦ ʦʪʢʦʨʤʦʯʥʳʤ 

(ʩʢʦʨʦʩʧʝʣʦʩʪʴ 100 ʢʛ, ʜʥ.; ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 
ʧʨʠʨʦʩʪ, ʛʨ.; ʟʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ ʧʦʣʫʯʝʥʠʝ 1 ʢʛ 
ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ, ʢ.ʝʜ.) ʠ ʤʷʩʥʳʤ ʢʘʯʝʩʪ-
ʚʘʤ, ʧʨʠʯʝʤ ʯʘʱʝ ʠʟ ʪʝʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʮʝ-
ʥʠʪʴ ʧʨʠ ʞʠʟʥʠ ʞʠʚʦʪʥʦʛʦ (ʵʪʦ - ʢʘʪʝʛʦʨʠʷ ʫʧʠ-
ʪʘʥʥʦʩʪʠ ʦʮʝʥʠʚʘʝʤʘʷ ʧʦ ʚʥʝʰʥʠʤ ʧʨʠʟʥʘʢʘʤ; 
ʪʦʣʱʠʥʘ ʰʧʠʢʘ ʠʟʤʝʨʷʝʤʘʷ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ 
ʰʧʠʢʦʤʝʨʦʤ ʥʘʜ ʦʩʪʠʩʪʳʤʠ ʦʪʨʦʩʪʢʘʤʠ 6-7 
ʛʨʫʜʥʳʭ ʧʦʟʚʦʥʢʦʚ, ʤʤ; ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ ï ʦʪ 
ʟʘʪʳʣʦʯʥʦʛʦ ʛʨʝʙʥʷ ʜʦ ʢʦʨʥʷ ʭʚʦʩʪʘ, ʩʤ.), ʘ 
ʪʘʢʞʝ ʧʦ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ - ʤʥʦʛʦ-
ʧʣʦʜʠʝ, ʛʦʣ.; ʤʘʩʩʘ ʛʥʝʟʜʘ ʧʦʨʦʩʷʪ ʧʨʠ ʨʦʞʜʝ-
ʥʠʠ, ʢʛ; ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ, ʢʛ; ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʦ-
ʩʷʪ ʧʨʠ ʦʪʲʝʤʝ, ʛʦʣ. ʠ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ ʢ ʦʪʲʝʤʫ 
ʚ %. 
ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʦʪʙʦʨ ʠ 

ʧʦʜʙʦʨ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʤʘʪʦʢ ʤʦʞʥʦ, ʣʠʰʴ 
ʠʩʧʦʣʴʟʫʷ ɼʅʂ-ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʧʦ 
ʛʝʥʘʤ, ʩʚʟ̫ʘʥʥʳʤ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʤʠ 
ʧʨʠʟʥʘʢʘʤʠ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʩ ʨʘʟʚʠʪʦʡ ʵʢʦ-
ʥʦʤʠʢʦʡ ʛʝʥʦʪʠʧʳ ʩʚʠʥʝʡ ʧʦ ʵʪʠʤ ʧʨʠʟʥʘʢʘʤ 
ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʧʣʝʤʝʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ.  
ʉʝʣʝʢʮʠʷ ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ɼʅʂ-

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ (ʧʝ-
ʨʝʜ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ), ʧʦʟʚʦʣʷʶʱʠʭ ʚ 
ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʠ ʩ ʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ 
ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʦ-
ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʚ ʣʶʙʳʭ ʦʪʨʘʩʣʷʭ ʞʠʚʦʪʥʦ-
ʚʦʜʩʪʚʘ [2, 4, 5].  
ʋ ʩʚʠʥʝʡ ʠʟʚʝʩʪʝʥ ʨʷʜ ʛʝʥʦʚ, ʧʨʝʜʩʪʘʚʣʷʶ-

ʱʠʭ ʠʥʪʝʨʝʩ ʜʣʷ ʩʝʣʝʢʮʠʠ ʧʦ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤ 
ʧʦʢʘʟʘʪʝʣʷʤ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: ʛʝʥ ʵʩʪʨʦ-
ʛʝʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ (ESR), ʨʝʮʝʧʪʦʨʘ ʧʨʦʣʘʢʪʠ-
ʥʘ (PRLR), ʨʝʮʝʧʪʦʨʘ ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶ-



ʈɸɿɺɽɼɽʅʀɽ, ʉɽʃɽʂʎʀʗ ʀ ɻɽʅɽʊʀʂɸ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ɾʀɺʆʊʅʓʍ 

__________________________________________________________________________________ 

 

 65 

ʱʝʛʦ ʛʦʨʤʦʥʘ (FSHb). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʚʠʪʳʭ 
ʩʪʨʘʥ ʚ ʧʘʩʧʦʨʪʘʭ ʧʣʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʫʢʘʟʳ-
ʚʘʶʪʩʷ ʛʝʥʦʪʠʧʳ ʧʦ ʵʪʠʤ ʠ ʜʨʫʛʠʤ ʛʝʥʘʤ, ʯʪʦ-
ʙʳ ʩʜʝʣʘʪʴ ʨʘʙʦʪʫ ʟʦʦʠʥʞʝʥʝʨʦʚ ʙʦʣʝʝ ʵʬʬʝʢ-
ʪʠʚʥʦʡ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʠʥʦʤʘʪʦʢ ʚ ʩʚʷ-
ʟʠ ʩ ʠʭ ʛʝʥʦʪʠʧʦʤ ʧʦ ʛʝʥʘʤ ESR, PRLR ʠ FSHb. 
ɹʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ:  
- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ 

ʢʘʯʝʩʪʚʘ ʩʚʠʥʦʤʘʪʦʢ; 
- ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʛʝʥʦʪʠʧʳ ʧʦ ʛʝʥʘʤ ESR, 

PRLR, FSHb;  
- ʫʩʪʘʥʦʚʠʪʴ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʝʡ 

ʠ ʛʝʥʦʪʠʧʦʚ ʧʦ ʵʪʠʤ ʛʝʥʘʤ; - ʥʘʡʪʠ ʩʚʷʟʴ ʤʝʞʜʫ 
ʨʝʧʨʦʜʫʢʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʛʝʥʦʪʠʧʦʤ 
ʩʚʠʥʦʤʘʪʦʢ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʢʩ-

ʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʩʚʠʥʦʢʦʤʧʣʝʢ-
ʩʘ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 24 ʤʘʪʢʘʭ ʣʘʥʜʨʘʩ ʭ 
ʡʦʨʢʰʠʨ (ʘʥʘʣʦʛʦʚ ʧʦ ʨʦʩʪʫ, ʨʘʟʚʠʪʠʶ ʠ ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʶ) ʧʦ ʠʪʦʛʘʤ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ (ʥʘ ʜʘʪʫ 
ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ) ʦʧʦʨʦʩʦʚ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʛʝʥʦʪʠʧʦʚ ʧʦ ʛʝʥʘʤ ESR, PRLR ʠ FSHb ʫ ʧʦʜ-
ʦʧʳʪʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʙʨʘʣʠ ʢʨʦʚʴ ʠʟ ʷʨʝʤʥʦʡ 
ʚʝʥʳ ʠ ʥʘʧʨʘʚʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʤʦʣʝʢʫʣʷʨ-
ʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ɼʦʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ 
ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʂ. ʄʶʣʣʠʩʘ, ʫʩʦʚʝʨ-
ʰʝʥʩʪʚʦʚʘʥʥʦʡ ʂ. Boom et al. ʠ ʤʦʜʠʬʠʮʠʨʦ-
ʚʘʥʥʦʡ ʅ.ɺ. ʂʦʚʘʣʶʢ.  

ʋ ʞʠʚʦʪʥʳʭ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʦʧʳʪʝ ʫʯʠʪʳ-
ʚʘʣʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʦʩʷʪ ʧʨʠ ʦʧʦʨʦʩʝ 
(ʛʦʣ.), ʤʥʦʛʦʧʣʦʜʠʝ (ʛʦʣ.), ʤʝʨʪʚʦʨʦʞʜʝʥʥʦʩʪʴ 
(ʛʦʣ.), ʤʘʩʩʫ ʛʥʝʟʜʘ ʧʦʨʦʩʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ (ʢʛ), 
ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ (ʢʛ), ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʦʩʷʪ ʧʨʠ 
ʦʪʲʝʤʝ ʚ 28-ʜʥ. ʚʦʟʨʘʩʪʝ (ʛʦʣ.), ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ ʢ 
ʦʪʲʝʤʫ (%). 
ʏʘʩʪʦʪʫ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ ʫʩʪʘʥʘʚʣʠʚʘʣʠ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʦʤ. ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘ-
ʣʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠ ʥʘ ʇʂ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Excel.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1 ʠ ʨʠʩʫʥʢʘʭ 1 - 4. 
ʇʦ ESR - ʛʝʥʫ (ʵʩʪʨʦʛʝʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ) 

41,67% (10 ʛʦʣ.) ʩʚʠʥʦʤʘʪʦʢ  ʠʤʝʣʠ ɸɸ-
ʛʝʥʦʪʠʧ, 58,33%  (14 ʛʦʣ.) ʛʝʥʦʪʠʧ ɸɺ. ɾʠʚʦʪ-
ʥʳʭ ɺɺ-ʛʝʥʦʪʠʧʘ ʥʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʠʜʠʤʦ ʩʚʷ-
ʟʘʥʦ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʷ ɺ 
ʫ ʩʚʠʥʝʡ ʙʦʣʴʰʠʥʩʪʚʘ ʝʚʨʦʧʝʡʩʢʠʭ ʧʦʨʦʜ. Pɸ = 
0,7083; ʈɺ=0,2917. 
ɸʙʩʦʣʶʪʥʳʤʠ ʣʠʜʝʨʘʤʠ ʧʦ ʚʩʝʤ ʚʦʩʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʷʚʣʷʣʠʩʴ ʤʘʪʢʠ ʛʝʥʦ-
ʪʠʧʘ-ɸɺ ʧʨʝʚʳʰʘʚʰʠʝ ʤʘʪʦʢ-ɸɸ ʧʦ: ʤʥʦʛʦ-
ʧʣʦʜʠʶ ʥʘ 0,69 ʛʦʣ., ʤʘʩʩʝ ʛʥʝʟʜʘ ʧʦʨʦʩʷʪ ʧʨʠ 
ʨʦʞʜʝʥʠʠ ʥʘ 1,16 ʢʛ, ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʠ ʥʘ 0,03 
ʢʛ, ʢʦʣʠʯʝʩʪʚʫ ʧʦʨʦʩʷʪ ʧʨʠ ʦʪʲʝʤʝ ʥʘ 0,97 ʛʦʣ., 
ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʨʦʩʷʪ ʢ ʦʪʲʝʤʫ ʥʘ 2,96%. 
ʏʠʩʣʦ ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ ʫ ʩʚʠʥʝʡ 

ɸɸ ʠ ɸɺ - ʛʝʥʦʪʠʧʦʚ ʙʳʣʦ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦ-
ʚʳʤ (0,07 ʛʦʣ. ʫ ɸɸ ʠ 0,06 ʛʦʣ. ʫ ɸɺ-ʤʘʪʦʢ). 

 

0

2

4

6

8

10

12

14

16

ESR /   
ˢˢ

ESR  /  
ˢˤ

PRLR/ 
ˢˢ

PRLR/ 
ˢˤ

PRLR/ 
ˤˤ

FSHb/ 
ˢˢ

FSHb/ 
ˢˤ

FSHb/ 
ˤˤ

˽ͦͯ͡;͔ͤͦ ͍͔͎ͫͦ ͨͦͪͦͫΎͭΣ ͎ͦ͡Φ˸͎͙͔ͤͦͦͨͦ͒͡Σ  ͎ͦ͡Φ

˸͊ͫͫ͊ ͎͔ͤ͒͊͘ ͨͦͪͦͫΎͭ  ͙ͨͪ ͔͙͙ͪͦ͗͒ͤΣ ͎͟˴͙ͦ͡;͔͍ͫͭͦ ͨͦͪͦͫΎͭ  ͙ͨͪ ͦͭΆ͔͔ͣΣ ͎ͦ͡Φ

 
ʈʠʩʫʥʦʢ 1 - ʈʝʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʤʘʪʦʢ ʃ ʭ ʁ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʦʪʠʧʘ ʧʦ ʛʝʥʘʤ ESR, 

PRLR, FSHb ʧʦ:  ʢʦʣʠʯʝʩʪʚʫ ʧʦʨʦʩʷʪ,  ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʨʦʞʜʝʥʠʠ ʚʩʝʛʦ,  ʛʦʣ.; ʤʥʦʛʦʧʣʦʜʠʶ, 
ʛʦʣ.; ʤʘʩʩʝ ʛʥʝʟʜʘ ʧʦʨʦʩʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ,  ʢʛ; ʢʦʣʠʯʝʩʪʚʫ ʧʦʨʦʩʷʪ ʧʨʠ ʦʪʲʝʤʝ,  ʛʦʣ. 
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ʈʠʩʫʥʦʢ 2 - ʂʦʣʠʯʝʩʪʚʦ ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ,  ʛʦʣ. ʫ ʤʘʪʦʢ ʃ ʭ ʁ ʨʘʟʥʳʭ ʛʝʥʦʪʠʧʦʚ ʧʦ 
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ʈʠʩʫʥʦʢ 3 - ʂʨʫʧʥʦʧʣʦʜʥʦʩʪʴ (ʢʛ)  ʩʚʠʥʦʤʘʪʦʢ ʃ ʭ ʁ ʧʦ ʛʝʥʘʤ ESR, PRLR, FSHb 
 
ɺ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʦʤ ʥʘʤʠ ʦʧʳʪʝ ʥʘ ʤʘʪ-

ʢʘʭ ʂɹ ʭ ʃ ʣʫʯʰʠʤʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤʠ ʧʦʢʘ-
ʟʘʪʝʣʷʤʠ ʧʦ ESR-ʛʝʥʫ ʦʙʣʘʜʘʣʠ ʞʠʚʦʪʥʳʝ ʛʝ-
ʥʦʪʠʧʘ-ɺɺ [3].  
ʇʦ ʩʦʦʙʱʝʥʠʶ ʂʦʣʦʩʦʚʘ ɸ.ʖ. ʩ ʩʦʘʚʪ. ʚ 

ʦʧʳʪʝ ʥʘ ʩʚʠʥʴʷʭ ʂɹ, ʞʠʚʦʪʥʳʝ ʩ ʛʝʥʦʪʠʧʦʤ 
ESR/ɺɺ ʧʨʝʚʦʩʭʦʜʠʣʠ ʘʥʘʣʦʛʦʚ ʛʝʥʦʪʠʧʘ 
ESR/ɸɸ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʨʦʩʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ 
ʥʘ 1,36 ʛʦʣ., ʤʥʦʛʦʧʣʦʜʠʶ - 0,93 ʛʦʣ., ʧʦ ʤʘʩʩʝ 
ʛʥʝʟʜʘ ʧʦʨʦʩʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ ʥʘ 2,24 ʢʛ [6, 7].  
ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ (ʧʦ ESR-ʛʝʥʫ) ɽ.ɺ. ʇʠʱʝ-

ʣʢʘ, ʧʨʦʚʝʜʝʥʥʦʤ ʥʘ ʩʚʠʥʦʤʘʪʢʘʭ ʧʦʨʦʜʳ ʂɹ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʥʦʛʦʧʣʦʜʠʝ ʫ ʤʘʪʦʢ ɺɺ-
ʛʝʥʦʪʠʧʘ ʩʦʩʪʘʚʠʣʦ 11,6 ʛʦʣ., ʵʪʦ ʙʦʣʴʰʝ, ʯʝʤ 
ʫ ʞʠʚʦʪʥʳʭ ʩ ɸɸ ʠ ɸɺ-ʛʝʥʦʪʠʧʘʤʠ ʥʘ: 0,9 

ʛʦʣ. (7,8 %), 0,5 ʛʦʣ. (4,3 %) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
(ʈÒ0,01). ʅʘʠʙʦʣʴʰʫʶ ʤʘʩʩʫ ʛʥʝʟʜʘ ʥʘ 21-ʡ 
ʜʝʥʴ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ, ʠʤʝʣʠ ʤʘʪʢʠ ʛʝʥʦʪʠʧʘ-
ɸɺ - 51,8 ʢʛ, ʯʪʦ ʧʨʝʚʳʰʘʣʦ ʞʠʚʦʪʥʳʭ ʩ ɸɸ ʠ 
ɺɺ-ʛʝʥʦʪʠʧʘʤʠ ʥʘ 2,0 ʢʛ, ʠʣʠ 3,9 %, ʠ 1,2 ʢʛ, 
ʠʣʠ 1,9 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈÒ0,001) [8].  
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʃ.ɸ. ʂʘʣʘʰʥʠʢʦʚʦʡ, ɽ.ɸ. 

ʏʝʨʝʢʘʝʚʦʡ ʩʚʠʥʴʠ ʧʦʨʦʜʳ ʂɹ ʛʝʥʦʪʠʧʘ-ɸɸ 
(ʛʝʥ ESR) ʧʦ ʠʪʦʛʘʤ ʥʝʩʢʦʣʴʢʠʭ ʦʧʦʨʦʩʦʚ 
ʧʨʝʚʦʩʭʦʜʠʣʠ ʤʘʪʦʢ ɸɺ ʠ ɺɺ-ʛʝʥʦʪʠʧʘ ʧʦ ʢʦ-
ʣʠʯʝʩʪʚʫ ʧʦʨʦʩʷʪ ʧʨʠ ʨʦʞʜʝʥʥʳʭ ʥʘ 0,65 ʠ 
0,57 ʛʦʣ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʘʢʦ, ɸɸ-ʤʘʪʢʠ 
ʫʩʪʫʧʘʣʠ ɸɺ ʠ ɺɺ-ʦʩʦʙʷʤ ʧʦ: ʩʦʭʨʘʥʥʦʩʪʠ 
ʧʦʨʦʩʷʪ, ʤʘʩʩʝ ʛʥʝʟʜʘ ʚ 21 ʜʝʥʴ ʠ 2 ʤʝʩ., ʤʘʩʩʝ 
1 ʧʦʨʦʩʝʥʢʘ ʚ 2 ʤʝʩ. [9, 10]. 

  



ʈɸɿɺɽɼɽʅʀɽ, ʉɽʃɽʂʎʀʗ ʀ ɻɽʅɽʊʀʂɸ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ɾʀɺʆʊʅʓʍ 
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ʈʠʩʫʥʦʢ 4 - ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʢ ʦʪʲʝʤʫ  (%) ʫ ʩʚʠʥʦʤʘʪʦʢ ʃ ʭ ʁ ʧʦ ʛʝʥʘʤ ESR, PRLR, 

FSHb 
 
ʇʦ PRLR-ʛʝʥʫ (ʨʝʮʝʧʪʦʨʘ ʧʨʦʣʘʢʪʠʥʘ) ʚ 

ʥʘʰʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ɸɸ-ʛʝʥʦʪʠʧ ʠʤʝʣʠ 25% 
(6 ʛʦʣ.) ʤʘʪʦʢ, ɸɺ ï 41,67% (10 ʛʦʣ.), ʘ ɺɺ ï 
33,33% (8 ʛʦʣ.) ʞʠʚʦʪʥʳʭ. Pɸ = 0,4583, ʈɺ = 
0,5417. 
ɺ ʦʩʥʦʚʥʦʤ, ʣʫʯʰʠʤʠ ʧʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ ʙʳʣʠ ɺɺ-ʤʘʪʢʠ: ʤʥʦʛʦʧʣʦʜʠʝ ï 11,8 ʛʦʣ., 
ʤʘʩʩʘ ʛʥʝʟʜʘ ʧʦʨʦʩʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ ï 13,39 ʢʛ, 
ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʦʩʷʪ ʧʨʠ ʦʪʲʝʤʝ ʚ 28 ʜʥʝʡ ï 
11,13 ʛʦʣ. ʆʜʥʘʢʦ, ʦʥʠ ʠʤʝʣʠ ʙʦʣʝʝ ʥʠʟʢʫʶ 
ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʢ ʦʪʲʝʤʫ - 94,32%, ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʦʩʦʙʷʤʠ ɸɸ - 98,67% ʠ ɸɺ - ʛʝ-
ʥʦʪʠʧʘ - 94,74%. ʉʨʝʜʥʠʤʠ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ ʙʳʣʠ ʤʘʪʢʠ-ɸɺ, ʠ ʫ ʥʠʭ ʞʝ ʥʘʙʣʶʜʘʣʦʩʴ 
ʥʘʠʚʳʩʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʧʦ-
ʨʦʩʷʪ - 0,14 ʛʦʣ. ʅʘʠʙʦʣʴʰʝʡ ʢʨʫʧʥʦʧʣʦʜʥʦ-
ʩʪʴʶ - 1,17 ʢʛ, ʩʦʭʨʘʥʥʦʩʪʴʶ ʧʦʨʦʩʷʪ ʢ ʦʪʲʝʤʫ 
- 98,67%, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ ʤʝʨʪʚʦʨʦʞʜʝʥ-
ʥʳʭ ʧʦʨʦʩʷʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʤʘʪʢʠ ʛʝʥʦʪʠ-
ʧʘ-ɸɸ. 
ɺ ʦʧʳʪʝ ɸ.ʀ. ʂʣʠʤʝʥʢʦ ʩ ʩʦʘʚʪ. ʫʩʪʘʥʦʚ-

ʣʝʥʦ ʥʝʦʜʥʦʟʥʘʯʥʦʝ ʚʣʠʷʥʠʝ ʛʝʥʘ PRLR ʥʘ 
ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʪʦʧʦʨʦʜʥʳʭ 
ʩʚʠʥʝʡ ʃ ʠ ʂɹ, ʘ ʪʘʢʞʝ ʛʠʙʨʠʜʥʳʭ ʩʚʠʥʝʡ ʂɹ 
ʭ ʃ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɸʥʘʣʠʟ ʧʨʦʜʫʢʪʠʚʥʳʭ 
ʢʘʯʝʩʪʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʤʘʪʦʢ ʃ ʩ ʣʫʯʰʠʤʠ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʩʚʷʟʘʥ ʛʝ-
ʥʦʪʠʧ ɸɸ/PRLR, ʥʘʣʠʯʠʝ ʢʦʪʦʨʦʛʦ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʞʠʚʦʪʥʳʭ ʛʝʥʦʪʠʧʘ ɺɺ/PRLR ʩʚʷʟʘʥʦ 
ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʦʨʦʩʷʪ, ʤʥʦʛʦʧʣʦʜʠʝʤ ʠ 
ʤʘʩʩʦʡ ʛʥʝʟʜʘ ʧʨʠ ʨʦʞʜʝʥʠʠ. ʋ ʩʚʠʥʝʡ ʂɹ ʧʦ-
ʣʦʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʫ ʞʠʚʦʪ-
ʥʳʭ ʛʝʥʦʪʠʧʘ ɺɺ/PRLR. ɼʣʷ ʛʠʙʨʠʜʥʳʭ ʩʚʠ-
ʥʝʡ ʩ ʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʩʚʷʟʘʥ ʛʝʥʦʪʠʧ ɸɺ/PRLR. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦʨʦʜʦʩʧʝʮʠʬʠʯʝʩʢʠʡ ʵʬ-
ʬʝʢʪ ʧʦʣʠʤʦʨʬʠʟʤʘ PRLR, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʠʥʪʝʨʝʩ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʩʚʠʥʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ 
ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʛʠʙʨʠʜʠʟʘʮʠʠ [11]. 
ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʆ.ɺ. ʂʫʨʥʦʩʦʚʦʡ ʩ ʩʦʘʚʪ. 

ʧʨʦʚʝʜʝʥʥʦʤ ʥʘ ʩʚʠʥʦʤʘʪʢʘʭ ʂɹ ʭ ʃ, ʤʘʪʢʠ 
ɺɺ-ʛʝʥʦʪʠʧʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʘʠʚʳʩʰʝʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ɺʪʦʨʳʤʠ ʧʦ ʨʝʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ (ʥʝʚʟʠʨʘʷ ʥʘ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʤʝʨʪʚʦ-
ʨʦʞʜʝʥʥʳʭ ʧʦʪʦʤʢʦʚ) ʙʳʣʠ ʤʘʪʢʠ ʛʝʥʦʪʠʧʘ-
ɸɸ, ʧʨʝʚʳʰʘʚʰʠʝ ɸɺ-ʦʩʦʙʝʡ [3].  
ʇʦ ʛʝʥʫ FSHb (ʙʝʪʘ-ʩʫʙʲʝʜʠʥʠʮʳ ʬʦʣ-

ʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ) ʚ ʥʘʰʝʤ 
ʦʧʳʪʝ 16,67% ʞʠʚʦʪʥʳʭ (4 ʛʦʣ.) ʠʤʝʣʠ ɸɸ-
ʛʝʥʦʪʠʧ, 37,5% (9 ʛʦʣ.) ɸɺ ʠ 45,83% (11 ʛʦʣ.) 
ʛʝʥʦʪʠʧ-ɺɺ. Pɸ = 0,4583; ʈɺ = 0,5417. 
ʇʦ ʙʦʣʴʰʠʥʩʪʚʫ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʨʦʩʷʪ ʢ 
ʦʪʲʝʤʫ, ʘ ʪʘʢʞʝ ʯʠʩʣʫ ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʧʦ-
ʪʦʤʢʦʚ, ʚʥʫʰʠʪʝʣʴʥʦ ʣʫʯʰʠʤʠ ʙʳʣʠ ʦʩʦʙʠ 
ʛʝʥʦʪʠʧʘ-ɸɺ, ʯʪʦ, ʚʠʜʠʤʦ ʩʚʷʟʘʥʦ ʩ ʩʪʠʤʫʣʠ-
ʨʫʶʱʠʤ ʚʣʠʷʥʠʝʤ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ. ɸɺ-
ʤʘʪʢʠ ʧʨʝʚʳʰʘʣʠ ɸɸ ʠ ɺɺ-ʞʠʚʦʪʥʳʭ ʧʦ ʤʥʦ-
ʛʦʧʣʦʜʠʶ ʥʘ 2,86 ʠ 1,27 ʛʦʣ., ʤʘʩʩʝ ʛʥʝʟʜʘ ʧʦ-
ʨʦʩʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ ʥʘ 3,5 ʠ 1,71 ʢʛ, ʢʨʫʧʥʦ-
ʧʣʦʜʥʦʩʪʠ ʥʘ 0,03 ʢʛ, ʢʦʣʠʯʝʩʪʚʫ ʧʦʨʦʩʷʪ ʧʨʠ 
ʦʪʲʝʤʝ ʥʘ 2,25 ʠ 1,3 ʛʦʣ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʃʫʯʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʢ ʦʪʲʝʤʫ - 

98,99% ʦʪʤʝʯʘʣʘʩʴ ʫ ʤʘʪʦʢ-ɸɸ, ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ 95,39% ʫ ɸɺ ʠ 94,54% ʫ ɺɺ ʦʩʦʙʝʡ, ʝʱʝ ʫ 
ʥʠʭ ʥʝ ʙʳʣʦ ʤʝʨʪʚʳʭ ʧʦʨʦʩʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ 
(ʚ ʦʪʣʠʯʠʠ ʦʪ ʩʚʠʥʦʤʘʪʦʢ ʛʝʥʦʪʠʧʘ ɸɺ - 0,06 
ʛʦʣ. ʠ ɺɺ ï 0,13 ʛʦʣ.). ʆʜʥʘʢʦ, ʧʦ ʚʩʝʤ ʜʨʫʛʠʤ 
ʧʦʢʘʟʘʪʝʣʷʤ ɸɸ-ʞʠʚʦʪʥʳʝ ʦʙʣʘʜʘʣʠ ʥʠʟʰʝʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. 
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ʊʘʙʣʠʮʘ 1 ï ʈʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʚʠʥʦʤʘʪʦʢ ʣʘʥʜʨʘʩ ʭ ʡʦʨʢʰʠʨ ʨʘʟʥʳʭ ʛʝʥʦʪʠʧʦʚ 
ʧʦ ʛʝʥʘʤ ESR, PRLR, FSHb 

 
 
ʆʩʦʙʠ ʛʝʥʦʪʠʧʘ-ɺɺ ʟʘʥʠʤʘʣʠ ʩʨʝʜʥʝʝ ʧʦ-

ʣʦʞʝʥʠʝ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʠ ʤʘʪʦʢ - 
ɸɸ ʧʦ ʤʥʦʛʦʧʣʦʜʠʶ ʥʘ 1,53 ʛʦʣ., ʤʘʩʩʝ ʛʥʝʟʜʘ 
ʧʦʨʦʩʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ - 1,79 ʢʛ, ʢʦʣʠʯʝʩʪʚʫ 
ʧʦʨʦʩʷʪ ʧʨʠ ʦʪʲʝʤʝ - 1,05 ʛʦʣ. ʂʨʫʧʥʦʧʣʦʜ-
ʥʦʩʪʴ ʞʝ ʙʳʣʘ ʦʜʠʥʘʢʦʚʘ ʫ ɺɺ ʠ ɸɸ-
ʞʠʚʦʪʥʳʭ - 1,12 ʢʛ. 
ʆʜʥʘʢʦ ʩʦʛʣʘʩʥʦ ʄ.ɸ. ʃʝʦʥʦʚʦʡ ʩ ʩʦʘʚʪ. 

FSHB - ʛʝʥ ʢʦʜʠʨʫʝʪ ʩʪʨʦʝʥʠʝ ʬʦʣʣʠʢʫʣʦʩʪʠ-
ʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ. ʀʟʤʝʥʝʥʠʝ ʘʤʠʥʦʢʠʩ-
ʣʦʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʦʨʤʦʥʘ ʩʚʷʟʘʥʦ ʩ 
ʠʟʤʝʥʝʥʠʝʤ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦ-
ʩʪʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʦʜʥʦʪʠʧʥʦ ʫ 
ʩʚʠʥʝʡ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʦʜʳ ʠʣʠ ʣʠʥʠʠ. 
ɿʘʢʨʝʧʣʝʥʠʝ çʞʝʣʘʪʝʣʴʥʦʛʦè ʛʝʥʦʪʠʧʘ ɺɺ ʚ 
ʧʦʧʫʣʷʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫ ʩʚʠ-
ʥʦʤʘʪʦʢ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ [12]. 
ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʦʜʥʦʤ ʠʟ ʦʧʳʪʦʚ ɸ.ʖ. ʂʦ-

ʣʦʩʦʚʘ, ʄ.ɸ. ʃʝʦʥʦʚʦʡ, ʃ.ɺ. ɻʝʪʤʘʥʮʝʚʦʡ ʥʘ 
ʩʚʠʥʴʷʭ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ ʧʦ ʛʝʥʫ FSHb 
ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʳʤ ʢʘʯʝʩʪʚʘʤ ʤʝʞʜʫ ʞʠʚʦʪʥʳʤʠ ʩ ʨʘʟʥʳʤʠ 
ʛʝʥʦʪʠʧʘʤʠ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ [6]. 
ɺʳʚʦʜʳ. 1. ʏʘʩʪʦʪʘ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ ʫ 

ʧʦʜʦʧʳʪʥʳʭ ʩʚʠʥʝʡ ʩʦʩʪʘʚʠʣʘ: ʧʦ ESR-ʛʝʥʫ 
ʈɸ= 0,7083, ʈɺ= 0,2917, ʛʝʥʦʪʠʧ-ɸɸ - 41,67%, 
ɸɺ ï 58,33%, ʞʠʚʦʪʥʳʭ ɺɺ - ʛʝʥʦʪʠʧʘ ʥʝ ʚʳ-
ʷʚʣʝʥʦ; ʧʦ PRLR-ʛʝʥʫ ʈɸ=0,4583, ʈɺ=0,5417, 
ʛʝʥʦʪʠʧ ï ɸɸ = 25%, ɸɺ = 41,67%, ɺɺ = 
33,33%; ʧʦ FSHb-ʛʝʥʫ ʈɸ=0,4583, ʈɺ=0,5417, 

ɸɸ - ʛʝʥʦʪʠʧ ï 16,67%, ɸɺ ï37,50%, ɺɺ ï
45,83%. 
2. ɹʦʣʝʝ ʞʝʣʘʪʝʣʴʥʳʤʠ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʷʚʣʷʶʪʩʷ ʤʘʪʢʠ ʩ ʛʝʥʦʪʠʧʘʤʠ: ɸɺ - ʧʦ 
ESR-ʛʝʥʫ; ɺɺ - ʧʦ PRLR-ʛʝʥʫ; ɸɺ ʠ ɺɺ ï ʧʦ 
FSHb-ʛʝʥʫ. 
3. ʉʚʠʥʦʤʘʪʢʠ ʛʝʥʦʪʠʧʘ ï ɺɺ (FSHb-ʛʝʥ) 

ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʘʥʠ-
ʤʘʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʥʦ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʠ ʦʩʦʙʝʡ ʛʝʥʦʪʠʧʘ -ɸɸ 
(FSHb-ʛʝʥ) ʧʦ ʤʥʦʛʦʧʣʦʜʠʶ ʥʘ 1,53 ʛʦʣ., ʤʘʩ-
ʩʝ ʛʥʝʟʜʘ ʧʦʨʦʩʷʪ ʧʨʠ ʨʦʞʜʝʥʠʠ ʥʘ 1,79 ʢʛ, 
ʢʦʣʠʯʝʩʪʚʫ ʧʦʨʦʩʷʪ ʧʨʠ ʦʪʲʝʤʝ ʥʘ 1,05 ʛʦʣ. ɺ 
ʩʚʷʟʠ ʩ ʯʝʤ ʠʭ ʪʘʢʞʝ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ 
ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ. 
4. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʚʦʨʷʪ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ɼʅʂ -
ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʤʘʪʦʢ ʠ ʭʨʷʢʦʚ ʧʦ ʠʩʩʣʝʜʦ-
ʚʘʥʥʳʤ ʛʝʥʘʤ ʜʣʷ ʩʝʣʝʢʮʠʠ ʥʘ ʫʣʫʯʰʝʥʠʝ 
ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ. 
ʆʮʝʥʠʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʨʫʢʦʚʦʜʠ-
ʪʝʣʷʤ ʭʦʟʷʡʩʪʚ, ʧʨʦʚʦʜʠʪʴ ɼʅʂ-
ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʩʚʠʥʝʡ (ʦʩʥʦʚʥʳʭ ʠ ʧʨʦʚʝ-
ʨʷʝʤʳʭ ʭʨʷʢʦʚ ʠ ʤʘʪʦʢ) ʧʦ ʛʝʥʘʤ ESR, PRLR 
ʠ FSHb. ʂʨʦʤʝ ʵʪʠʭ ʛʝʥʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠ-
ʪʳʚʘʪʴ ʛʝʥʦʪʠʧʳ ʞʠʚʦʪʥʳʭ ʧʦ ʛʝʥʘʤ MC4R ʠ 
POU1F1, ʪ.ʢ. ʦʥʠ ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʩ ʨʝʧʨʦʜʫʢ-
ʪʠʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʩʚʠʥʝʡ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʇʨʦʤʳʰʣʝʥʥʦʝ ʩʢʨʝʱʠʚʘʥʠʝ ʠ ʛʠʙʨʠʜʠʟʘʮʠʷ ʚ ʩʚʠʥʦʚʦʜʩʪʚʝ: ʤʦʥʦʛʨʘʬʠʷ / ɻ. ɺ. ʄʘʢ-
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ʢʠ, ʩʦʜʝʨʞʘʱʝʡ 1,4-ɓ-ʤʘʥʥʘʥʘʟʫ ʠʟ Bacillus circulans, ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ʚ ʢʣʝʪʢʘʭ ʨʝʢʦʤʙʠ-
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ʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʤ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʳʭ ʠ ʤʘʩʩʳ ʠʭ ʪʝʣʘ ʦʙʲʝʤʝ. ʇʨʝʧʘʨʘʪ ʩʨʘʚʥʝʥʠʷ ɓ-
ʤʘʥʥʘʥʘʟʳ Nutrizyme Beta-Mannanase (Sunson Industry Group Co., Ltd), ʨʘʟʨʝʰʝʥʥʳʡ ʢ ʧʨʠʤʝ-
ʥʝʥʠʶ ʚ ʈʦʩʩʠʠ ʚʚʦʜʠʣʩʷ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʚ ʪʦʤ ʞʝ ʢʦʣʠʯʝʩʪʚʝ. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ 
ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ (ʚʚʝʜʝʥʠʝ ʚʥʫʪʨʴ ʞʝʣʫʜʢʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʜʦʟʳ 1% ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʣʝʡʩʪʝ-
ʨʘ), ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ. ʇʦ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ ʦʙʱʝʤʫ ʩʦʩʪʦʷʥʠʶ ʞʠʚʦʪʥʳʭ 
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ʚʦʪʥʳʭ ʚ ʪʝʯʝʥʠʝ 3 ʩʫʪʦʢ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʧʨʦʜʦʣ-
ʞʘʣʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ. LD50 ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʫʩʪʘʥʦʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ ʚ ʚʠʜʫ ʦʪ-
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ʜʝʥʠʷ ʤʳʰʘʤ ʦʙʦʝʛʦ ʧʦʣʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ ʧʨʝʧʘʨʘʪʘ ʩʨʘʚʥʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ 
ʠʭ ʢ IV ʢʣʘʩʩʫ (ʤʘʣʦʪʦʢʩʠʯʥʳʤ ʚʝʱʝʩʪʚʘʤ). ʉʦʩʪʦʷʥʠʝ ʧʝʨʝʞʠʚʰʠʭ ʦʩʪʨʫʶ ʠʥʪʦʢʩʠʢʘʮʠʶ ʞʠ-
ʚʦʪʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʡ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʠ ʙʝʟʚʨʝʜʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ʚ ʜʦʟʘʭ, ʧʨʝʚʳ-
ʰʘʶʱʠʭ ʚ ʩʦʪʥʠ ʨʘʟ ʜʦʟʳ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʜʣʷ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʧʦʢʘʟʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʠʩʧʳʪʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʢʘʯʝʩʪʚʝ ʚʝ-
ʪʝʨʠʥʘʨʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʩʫʪʦʯʥʳʭ 
ʧʨʠʚʝʩʦʚ ʩʚʠʥʝʡ ʠ ʧʪʠʮʳ, ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʬʦʩʬʘʪʦʚ ʠ ʵʚʪʨʦʬʠʢʘʮʠʠ ʩʪʦʯʥʳʭ ʚʦʜ. 
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Essay. The aim of the work was to study the acute toxicity of a protein feed additive containing 

1,4-ɓ-mannanase from Bacillus circulans, encapsulated in the cells of the recombinant Yarrowia 
lipolytica strain. To study acute toxicity, solutions of the studied feed additive were administered to 
white mice of both sexes, weighing 22 Ñ 2 g in the maximum volume allowed for a given animal 
species and their body weight. The ɓ-mannanase comparison drug Nutrizyme Beta-Mannanase 
(Sunson Industry Group Co., Ltd), approved for use in Russia, was administered in the same way in 
the same amount. As a control, we used data obtained on intact animals (administration into gastric of 
an equivalent dose of 1% starch paste). The toxic effect of the test substance was judged by the general 
condition of the animals and their survival. The absence of death of the animals was recorded for 3 
days, after which the observation of the experimental animals was continued for two weeks. It was not 
possible to establish LD50 in the studied preparations due to the absence of death of animals. The 
obtained experimental data, intragastric administration of the test drug and the reference drug to mice 
of both sexes, allow us to classify them as class IV (low-toxic substances). The state of animals that 
survived acute intoxication indicates good tolerance and harmlessness of drugs in doses exceeding 
hundreds of times the doses recommended for feed production. The results obtained show the 
possibility of state registration of the tested drug as a veterinary drug and its use in animal husbandry 
in order to increase the daily weight gain of pigs and poultry, reduce phosphate emissions and 
eutrophication of wastewater. 

 
Keywords: beta-mannanase, microencapsulation, acute toxicity, Yarrowia lipolytica, Bacillus 

circulans. 
 
ɺʚʝʜʝʥʠʝ. ʄʘʥʥʦʟʘ ï ʤʦʥʦʩʘʭʘʨʠʜ, ʦʙʣʘ-

ʜʘʶʱʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʨʠ-
ʩʫʪʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʠ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʧʣʘʟʤʝ ʢʨʦ-
ʚʠ. ɺ ʯʠʩʪʦʤ ʚʠʜʝ ʤʘʥʥʦʟʘ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 
ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ, ʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʚʠʜʝ 
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ʧʦʣʠʩʘʭʘʨʠʜʦʚ, ʥʝ ʨʘʩʱʝʧʣʷʶʱʠʭʩʷ ʢʠʩʣʦʪʘ-
ʤʠ ʠ ʬʝʨʤʝʥʪʘʤʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢ-
ʪʘ ʞʠʚʦʪʥʳʭ [1-4]. ʇʨʠ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ 
ʤʘʥʥʦʟʳ ʚ ʢʨʦʚʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʫʛ-
ʣʝʚʦʜʥʦʛʦ ʧʠʪʘʥʠʷ ʠʣʠ ʨʘʙʦʪʳ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʛʣʠʢʦʧʨʦ-
ʪʝʠʜʳ ʠ ʛʣʠʢʦʣʠʧʠʜʳ ʩ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 
ʤʦʣʝʢʫʣ ʤʦʥʦʩʘʭʘʨʠʜʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠ-
ʞʝʥʠʶ ʧʦʨʦʛʦʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʤʤʫʥ-
ʥʦʡ ʩʠʩʪʝʤʳ. ʄʘʥʥʦʟʘ ʵʪʦ ʵʧʠʤʝʨ ʛʣʶʢʦʟʳ, 
ʷʚʣʷʝʪʩʷ ʤʦʥʦʤʝʨʦʤ ʤʘʥʥʘʥʘ, ʦʙʣʘʜʘʝʪ ʠʤʤʫ-
ʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤʠ, ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʥʳʤʠ 
ʩʚʦʡʩʪʚʘʤʠ ʠ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠ-
ʝʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʞʠʚʦʪʥʳʭ [5]. 
ʌʝʨʤʝʥʪʘʪʠʚʥʳʡ ʛʠʜʨʦʣʠʟ ʤʘʥʥʘʥʦʚ ʦʩʫ-

ʱʝʩʚʣʷʶʪ ɓ-ʤʘʥʥʘʥʘʟʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʣʘʩʩʫ 
ʆ-ʛʣʠʢʦʟʠʜ-ʛʠʜʨʦʣʘʟ [6-8]. ɓ-ʤʘʥʥʘʥʘʟʳ ʷʚ-
ʣʷʶʪʩʷ ʵʥʜʦʛʠʜʨʦʣʘʟʘʤʠ, ʢʦʪʦʨʳʝ ʩʣʫʯʘʡʥʳʤ 
ʦʙʨʘʟʦʤ ʨʘʩʱʝʧʣʷʶʪ ʦʩʥʦʚʥʫʶ ʮʝʧʴ ʤʦʣʝʢʫʣ 
ʤʘʥʥʘʥʦʚ [9]. ɼʦʚʦʣʴʥʦ ʦʙʰʠʨʥʳʤ ʷʚʣʷʝʪʩʷ 
ʩʧʝʢʪʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ɓ-ʤʘʥʥʘʥʘʟʳ ʠʟ ʢʦ-
ʪʦʨʳʭ ʙʳʣʠ ʚʚrʝʜʝʥʳ [10-15].  
ʄʘʥʥʘʥʘʟʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢ-
ʪʠʚʥʳʭ, ʭʦʪʷ ʠ ʤʘʣʦʜʦʩʪʫʧʥʳʭ ʠ ʥʝʜʦʩʪʘʪʦʯ-
ʥʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʢʘ ʢʦʨʤʦʚʳʭ ʬʝʨʤʝʥʪʦʚ. 
ʉʫʙʩʪʨʘʪʦʤ ʤʘʥʥʘʥʘʟ ʷʚʣʷʶʪʩʷ 1,4-ɓ-
ʤʘʥʥʘʥʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʟʝʨʥʝ ʚ ʢʦʣʠʯʝʩʪʚʘʭ 
ʜʦ 2% ʦʪ ʦʙɦ ʝʡ ʩʫʭʦʡ ʤʘʩʩʳ ʧʦʣʠʩʘʭʘʨʠʜʦʚ. 
ɸʜʩʦʨʙʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʤʘʥʥʦʟʳ ʧʨʦʯʥʦ ʩʚʷ-
ʟʳʚʘʶʪ ʤʠʢʦʪʦʢʩʠʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʩʝ-
ʥʠʝ ʫʛʣʝʚʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʘʥʥʦʟʳ, ʚ ʨʘʮʠʦʥ 
ʢʦʨʤʣʝʥʠʷ ʧʦʨʦʩʷʪ ʠ ʜʨʫʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʫʣʫʯh ʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ ʩʠʣʴʥʦʡ ʠʤ-
ʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʚʦʜʷ ʢ ʤʠʥʠʤʫʤʫ ʨʠʩʢ ʟʘ-
ʙʦʣʝʚʘʥʠʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʤʘʥʥʘ-
ʥʘʟʳ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʛʦʨʘʟʜʦ ʨʘʮʠʦʥʘʣʴʥʝʝ ʠ 
ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʨʠʤʝʥʠʪʴ ʧʨʠʨʦʜʥʳʝ ʩʳʨʴʝ-
ʚʳʝ ʨʝʩʫʨʩʳ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʧʦʜʯʸʨʢʠʚʘʝʪ ʘʢ-
ʪʫʘʣʴʥʦʩʪʴ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
[16-20]. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʆ çʂʫʨ-

ʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ 
ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʀ.ʀ. ʀʚʘʥʦʚʘè ʙʳʣʘ ʨʘʟʨʘʙʦ-
ʪʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʣʢʦʚʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ɓ-
1,4-ʤʘʥʥʘʥʘʟʳ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʰʪʘʤʤʘ Y. lipolytica, ʧʦ ʩʚʦ-
ʝʡ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʠ ʘʜʘʧʪʠʨʦʚʘʥʥʫʶ ʜʣʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʨʤʦʚʳʭ ʧʨʝʤʠʢʩʘʭ, ʧʫʪʸʤ 
ʙʠʦʢʦʥʚʝʨʩʠʠ ʤʷʩʦʢʦʩʪʥʦʡ ʤʫʢʠ ʩ ʧʨʝʚʳʝh-
ʥʠʝʤ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦ 
ʤʠʢʦʪʦʢʩʠʥʘʤ ʠ ʦʪʭʦʜʦʚ ʤʘʩʣʦ-
ʵʢʩʪʨʘʢʮʠʦʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʧʦʤʦʱʴʶ 

ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʰʪʘʤʤʘ Y. lipolytica. ɺ ʥʘ-
ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦ-
ʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ. ʈʝʰʝʥʠʝ 
ʵʪʦ ʧʨʦʙʣʝʤʳ ʠ ʷʚʣʷʣʦʩʴ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 
ʦʙʨʘʟʮʘ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ 
ʰʪʘʤʤʘ Y. lipolytica - ʧʨʦʜʫʮʝʥʪʘ ʤʠʢʨʦʠʥ-
ʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ɓ-1,4-ʤʘʥʥʘʥʘʟʳ B. circulans, 
ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʬʠʟʠʦʣʦ-
ʛʠʠ ʠ ʭʠʤʠʠ ʠ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʬʘʢʫʣʴʪʝʪʘ 
ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ 
ɻʉʍɸ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʳʪʥʦʛʦ 
ʦʙʨʘʟʮʘ ʧʨʦʚʦʜʠʣʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʧʘʨʘʪʦʤ 
Nutrizyme Beta-Mannanase (Sunson Industry 
Group Co., ʂʠʪʘʡ). ʇʨʝʧʘʨʘʪ ʨʘʟʨʝʰʝʥ ʢ ʧʨʠ-
ʤʝʥʝʥʠʶ ʚ ʈʦʩʩʠʠ ʠ ʧʨʠʟʥʘʥ ʨʘʥʝʝ ʙʝʟʦʧʘʩ-
ʥʳʤ. ɼʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ɓ 
ʤʘʥʥʘʥʘʟʫ Bacillus lentus ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʧʨʦ-
ʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʘʢʪʠʚʥʦʩʪʴʶ 3000-
25000ɽʜ/ʛ. 
ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ ʦʙʦʝʛʦ 

ʧʦʣʘ ʤʘʩʩʦʡ 22Ñ2 ʛ. ɾʠʚʦʪʥʳʤ ʦʜʥʦʢʨʘʪʥʦ, 
ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʚʚʦʜʠʣʠ ʠʩʩʣʝʜʫʝʤʳʝ ʨʘʩ-
ʪʚʦʨʳ ʧʨʝʧʘʨʘʪʦʚ ʚ ʚʠʜʝ ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʩʫʩ-
ʧʝʥʟʠʠ (ʚ 1% ʢʨʘʭʤʘʣʴʥʦʤ ʢʣʝʡʩʪʝʨʝ), ʯʝʨʝʟ  
ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʟʦʥʜ ʩ ʛʣʘʜʢʦʡ ʦʣʠʚʦʡ ʥʘ ʢʦʥ-
ʮʝ ʚ ʜʦʧʫʩʪʠʤʦʤ ʧʦ ʤʘʢʩʠʤʫʤʫ ʜʣʷ ʜʘʥʥʦʛʦ 
ʚʠʜʘ ʞʠʚʦʪʥʳʭ (ʠʟ-ʟʘ ʠʭ ʤʘʩʩʳ ʪʝʣʘ) ʦʙʲʸʤʝ ʚ 
0,5 ʤʣ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʫʩʧʝʥʟʠʡ ʠʩʩʣʝ-
ʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ ʧʨʝʧʘʨʘʪʘ ʩʨʘʚʥʝʥʠʷ ʠʭ 
ʩʤʝʰʠʚʘʣʠ ʩ 1% ʢʨʘʭʤʘʣʴʥʳʤ ʢʣʝʡʩʪʝʨʦʤ ʪʘ-
ʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʝʧʘʨʘʪʦʚ 
ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʪʘʢʞʝ ʩ ʵʪʠʤ ʙʳʣʘ ʩʦ-
ʭʨʘʥʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʠʛʦʪʦʚ-
ʣʝʥʥʳʭ ʚʟʚʝʩʝʡ ʜʣʷ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ 
ʚʥʫʪʨʴ ʤʳʰʠʥʦʛʦ ʞʝʣʫʜʢʘ ʯʝʨʝʟ ʧʨʦʩʚʝʪ ʟʦʥ-
ʜʘ. ʕʪʠʤ ʫʩʣʦʚʠʷʤ ʫʜʦʚʣʝʪʚʦʨʠʣʦ ʨʘʩʪʚʦʨʝ-
ʥʠʝ 300 ʤʛ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ 1 ʤʣ 1% 
ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʣʝʡʩʪʝʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 
ʩʨʝʜʥʝʤ, ʤʳʰʘʤ ʩ ʤʘʩʩʦʡ ʪʝʣʘ 20 ʛ ʚʚʦʜʠʣʠ 
0,15 ʛʨʘʤʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ ʧʨʝʧʘ-
ʨʘʪʘ ʩʨʘʚʥʝʥʠʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʟʝ 7,5 
ʛ/ʢʛ.  
ʆ ʪʦʢʩʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ ʧʨʝʧʘʨʘʪʦʚ ʩʫʜʠ-

ʣʠ ʧʦ ʦʙʱʝʤʫ ʩʦʩʪʦʷʥʠʶ ʞʠʚʦʪʥʳʭ ʠ ʠʭ ʚʳ-
ʞʠʚʘʝʤʦʩʪʠ, LD50. ʅʘ ʪʨʝʪʴʠ ʩʫʪʢʠ, ʧʦʩʣʝ ʟʘ-
ʪʨʘʚʢʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʙʳʣ ʧʨʦʚʝʜʸʥ ʧʦʜʩʯʸʪ 
ʧʦʛʠʙʰʠʭ ʠ ʚʳʞʠʚʰʠʭ ʞʠʚʦʪʥʳʭ ʩ ʧʦʩʣʝ-
ʜʫʶʱʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2-ʭ ʥʝ-
ʜʝʣʴ ʟʘ ʧʦʩʣʝʜʥʠʤʠ. ʇʦ ʤʝʪʦʜʫ ʐʪʘʙʩʢʦʛʦ 
ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ LD50 ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥ-
ʥʳʭ ʨʝʟʫʣʪɹʘʪʦʚ.  
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ʊʘʙʣʠʮʘ 1 ï ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘ ʤʳʰʘʭ ʧʨʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ ʚʚʝʜʝʥʠʠ 

ɻʨʫʧʧʘ 

ʞʠʚʦʪ-

ʥʳʭ 

ɼʦʟʘ 

ʛ/ʢʛ 

ʏʠʩʣʦ ʞʠʚʦʪʥʳʭ 
ʣʝʪʘʣʴ-

ʥʦʩʪʴ, % 

LD16 

ʤʛ/ʢʛ 

LD50 

ʤʛ/ʢʛ 

LD84 

ʤʛ/ʢʛ ʦʙʱʝʝ 
ʧʦʛʠʙ-

ʰʠʝ 

ʚʳʞʠʚ-

ʰʠʝ 

I  7,5 15 0 15 0 ʥ/ʦ ʥ/ʦ ʥ/ʦ 

II  7,5 15 0 15 0 ʥ/ʦ ʥ/ʦ ʥ/ʦ 

ʇʨʠʤʝʯʘʥʠʝ: ʛʨʫʧʧʘ I ï ʃʘʙʦʨʘʪʦʨʥʳʡ ʦʙʨʘʟʝʮ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʰʪʘʤʤʘ Y. 
lipolytica - ʧʨʦʜʫʮʝʥʪʘ ʤʠʢʨʦʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ɓ-1,4-ʤʘʥʥʘʥʘʟʳ B. circulans, ʛʨʫʧʧʘ II ï 
Nutrizyme Beta-Mannanase (Sunson Industry Group Co., ʂʠʪʘʡ). ɿʥʘʯʝʥʠʷ LD ʚ ʤʠʣʣʠʛʨʘʤʤʘʭ ʥʘ 
ʢʠʣʦʛʨʘʤʤ, ʥ/ʦ ï ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ. 

 
ʉʦʙʣʶʜʝʥʠʝ ʵʪʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʟʘʢʨʝʧ-

ʣʝʥʦ ʥʘ ʟʘʩʝʜʘʥʠʠ ʵʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʂʫʨʩʢʦʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝ-
ʤʠʠ ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ʀ.ʀ. ʀʚʘʥʦʚʘ, ʛ. ʂʫʨʩʢ 
ʦʪ 05.04.2021 ʛ, ʧʨʦʪʦʢʦʣ ˉ2. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʣʝ ʚʥʫʪʨʠʞʝʣʫ-
ʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʤʳʰʘʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘ-
ʨʘʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʧʘʨʘʪʦʤ Nutrizyme Beta-
Mannanase ʚ ʜʦʟʝ 7,5 ʛ/ʢʛ ʥʠʢʘʢʠʭ ʪʦʢʩʠʯʝʩʢʠʭ 
ʷʚʣʝʥʠʡ ʠ ʧʘʜʝʞʘ ʤʳʰʝʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ (ʪʘʙ-
ʣʠʮʘ 1). 
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʦʩʣʝ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʤʳʰʘʤ ʠʩ-
ʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʟʘʤʝʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 
ʧʦʚʝʜʝʥʠʠ ʞʠʚʦʪʥʳʭ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʜʘʞʝ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʟʳ ʨʘʩʪʚʦʨʘ (7,5 
ʛ/ʢʛ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞ-
ʥʦʤʫ ʦʙʲʝʤʫ ʚʝʱʝʩʪʚʘ ʥʦʩʠʪʝʣʷ, ʚʚʦʜʠʤʦʤʫ 
ʤʳʰʘʤ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ. ʈʘʩʩʯʸʪ ʧʨʝʧʘʨʘʪʦʚ 
LD50 ʧʦ ʤʝʪʦʜʫ ʐʪʘʙʩʢʦʛʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʩʷ 
ʚʦʟʤʦʞʥʳʤ ʚ ʚʠʜʫ ʜʦʩʪʠʞʝʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠ-
ʜʘ ʞʠʚʦʪʥʳʭ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʦʙʲʸʤʘ 
ʜʣʷ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢ ʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʣʝ ʚʥʫʪ-
ʨʠʞʝʣʫʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʤʳʰʘʤ ʧʨʝʧʘʨʘʪʘ 
ʩʨʘʚʥʝʥʠʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʦʟʳ 7,5 ʛ/ʢʛ ʩʫʱʝ-
ʩʪʚʝʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʥʝ ʥʘʙʣʶ-
ʜʘʣʦʩʴ. 
ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʂ.ʂ.ʉʠʜʦʨʦʚʘ ʧʦ-

ʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʚʥʫʪʨʠ-
ʞʝʣʫʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʤʳʰʘʤ ʦʙʦʝʛʦ ʧʦʣʘ ʧʨʝ-
ʧʘʨʘʪʘ çʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ 
ʰʪʘʤʤʘ Yarrowia lipolytica ʧʨʦʜʫʮʝʥʪʘ ʤʠʢʨʦ-
ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ɓ-1,4-ʤʘʥʥʘʥʘʟʳ ʠʟ Bacillus 
circulansè ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʢ 
IV ʢʣʘʩʩʫ, ʤʘʣʦʪʦʢʩʠʯʥʳʤ ʚʝʱʝʩʪʚʘʤ. ʉʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʡ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʠ ʙʝʟ-

ʚʨʝʜʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʦʷʥʠʝ ʧʝʨʝʞʠʚʰʠʭ 
ʦʩʪʨʫʶ ʠʥʪʦʢʩʠʢʘʮʠʶ ʞʠʚʦʪʥʳʭ, ʧʨʦʚʝʨʝʥʥʫʶ 
ʚ ʜʦʟʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʜʦʟʠʨʦʚʢʠ, ʨʝʢʦʤʝʥʜʦ-
ʚʘʥʥʳʝ ʜʣʷ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʥʝʩʢʦʣʴʢʦ ʩʦ-
ʪʝʥ ʨʘʟ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʧʘʨʘʪ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ 

ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʰʪʘʤʤʘ Yarrowia lipolytica 
ʧʨʦʜʫʮʝʥʪʘ ʤʠʢʨʦʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ɓ-1,4-
ʤʘʥʥʘʥʘʟʳ ʠʟ Bacillus circulans ʧʨʠ ʠʟʫʯʝʥʠʠ 
ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ 
ʚʚʝʜʝʥʠʠ ʤʳʰʘʤ ʦʙʦʝʛʦ ʧʦʣʘ ʧʦʢʘʟʘʣ ʨʘʚʥʦ-
ʟʥʘʯʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʧʘʨʘʪʦʤ 
ʩʨʘʚʥʝʥʠʷ ï Nutrizyme Beta-Mannanase (Sunson 
Industry Group Co., ʂʠʪʘʡ). ʀʩʩʣʝʜʫʝʤʳʡ ʧʨʝʧʘ-
ʨʘʪ ʠ ʧʨʝʧʘʨʘʪ ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʤʘ-
ʣʦʪʦʢʩʠʯʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. 
ɺʳʚʦʜʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘʟʘʥʘ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʥʦʚʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʧʨʝʜʩʪʘʚʣʷʶ-
ʱʝʡ ʩʦʙʦʡ ʧʨʝʧʘʨʘʪ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʨʝʢʦʤʙʠ-
ʥʘʥʪʥʦʛʦ ʰʪʘʤʤʘ Y. lipolytica - ʧʨʦʜʫʮʝʥʪʘ ʤʠʢ-
ʨʦʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ɓ-1,4-ʤʘʥʥʘʥʘʟʳ 
B. circulans ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʤʳʰʘʭ, ʚ ʜʦʟʘʭ 
ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʝʜʣʦʞʝʥʥʫʶ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 
ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʚ ʩʦʪʥʠ ʨʘʟ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘ-
ʪʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ ʠ ʩʚʠʥʦʚʦʜ-
ʩʪʚʝ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʢʦʨʤʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʢʦʨʤʦʚ, ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʚʝʩʦʚ ʠ ʫʣʫʯʰʝʥʠʷ 
ʦʙʱʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʠʤʤʫʥ-
ʥʦʛʦ ʩʪʘʪʫʩʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ. 
ɹʣʘʛʦʜʘʨʥʦʩʪʠ ʚ ʠʩʩʣʝʜʦʚʘʥʥʠ ʚʳʨʘʞʝʥʳ 

ʍʫʜʠʥʫ ɸ.ʅ. (ʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠ-
ʚʝʨʩʠʪʝʪ) ʠ ʍʘʨʯʝʥʢʦ ɽ.ɺ. (ʂʫʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪ-
ʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ 
ʀ.ʀ. ʀʚʘʥʦʚʘ) ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 
ʣʘʙʦʨʘʪʦʨʠʡ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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ʈʝʬʝʨʘʪ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʚʢʣʶʯʝʥʠʷ ʧʨʦʙʠʦʪʠʢʦʚ 

ʚ ʨʘʮʠʦʥ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪʘʟ ʮʠʪʦʧʣʘʟʤʘʪʠ-
ʯʝʩʢʠʭ ʠ ʷʜʝʨʥʳʭ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʥʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʧʪʠʮʳ. 
ʄʝʤʙʨʘʥʘ ʢʣʝʪʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʪʨʦʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʝʪʢʠ ʩʦ ʩʨʝʜʦʡ ʠ ʢʣʝʪʦʢ ʜʨʫʛ ʩ ʜʨʫ-
ʛʦʤ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʛʨʘʝʪ ʨʦʣʴ ʙʘʨʴʝʨʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʧʨʦʧʫʩʢ ʚʝʱʝʩʪʚ 
ʚʥʫʪʨʴ ʠ ʥʘʨʫʞʫ ʢʣʝʪʢʠ. ɸʢʪʠʚʥʳʡ ʧʝʨʝʥʦʩ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʪʠʚ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʘ 
ʠ ʪʨʝʙʫʝʪ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʤʝʪʘʙʦʣʠʟʤʘ, ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʦʡ ʚ ʬʦʨʤʝ ʤʘʢʨʦʵʨʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ 
ɸʊʌ, ʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ɸʊʌʘʟʳ ï ʵʪʦ ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠ-
ʚʘʶʱʠʝ ʧʝʨʝʥʦʩ ʠʦʥʦʚ ʯʝʨʝʟ ʢʣʝʪʦʯʥʫʶ ʤʝʤʙʨʘʥʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ 
ɸʊʌʘʟ ʷʚʣʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷ-
ʱʠʭ ʚ ʢʣʝʪʢʘʭ ʦʨʛʘʥʠʟʤʘ. ʄʝʪʦʜʦʤ ʀʚʘʱʝʥʢʦ ɸ.ʊ. ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʨʦʙʠʦʪʠʢʦʚ çɺʝʪʦʤ 4è ʠ çɿʦʦʥʦʨʤè ʚ ʨʘʮʠʦʥ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ ʟʘʤʝʪʥʦ ʧʦʚʳʰʘʝʪʩʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤ ʧʨʦʪʝʢʘʥʠʠ ʚ ʠʭ ʦʨ-
ʛʘʥʠʟʤʝ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʢʦʨʤʣʝʥʠʠ ʧʪʠʮʳ ʜʘʥʥʳʭ ʧʨʦ-
ʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ 
ʤʘʩʩʳ ʧʦʜʦʧʳʪʥʳʭ ʮʳʧʣʷʪ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 
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Essay. The presented work is devoted to the study of the effect of including probiotics in the diet of 
broiler chickens on the activity of transport adenosine triphosphatases of cytoplasmic and nuclear 
membranes of red blood cells and on the average daily gain in live weight of birds. The cell membrane 
controls the interaction of the cell with the medium and with each other, thus acting as a barrier for se-
lective passage of substances into and out of the cell. Active transport occurs against the electrochemi-
cal gradient and requires the expenditure of metabolic energy accumulated in the form of ATP 
macroergic bonds, and transport ATPases are integral components of enzyme systems that ensure the 
transport of ions across the cell membrane. Thus, the activity of transport ATPases is a sensitive indi-
cator of the intensity of metabolic processes occurring in body cells. Ivaschenko A.T. method found 
that the activity of transport enzyme systems when including probiotics "Vetom 4" and "Zoonorm" in 
the diet of broiler chickens markedly increases, indicating more intense metabolic processes in their 
body. In addition, the effectiveness of these probiotic drugs in poultry feeding is also evidenced by the 
increase in the average daily live weight gain of experimental chickens compared with the control 
group. 

 
Keywords: probiotics, broiler chickens, transport ATPases, cytoplasmic and nuclear membranes of 

red blood cells, average daily live weight gain. 
 
ɺʚʝʜʝʥʠʝ. ʇʪʠʮʝʚʦʜʩʪʚʦ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 
ʧʦʩʢʦʣʴʢʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ, 
ʧʣʦʜʦʚʠʪʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. 
ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥ-
ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ ʠ ʚʳʩʦʢʦ-
ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʨʦʩʩʳ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʘʠ-
ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʩʪʨʝʩʩʘʤ, ʜʠʩʙʘʢʪʝʨʠʦʟʫ ʠ 
ʜʨʫʛʠʤ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʆʜʥʠʤ ʠʟ 
ʩʨʝʜʩʪʚ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʦʟʜʝʡ-
ʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʨʤʣʝʥʠʠ ʧʪʠʮʳ 
ʧʨʦʙʠʦʪʠʢʦʚ.  
ʇʨʦʙʠʦʪʠʢʠ ï ʵʪʦ ʞʠʚʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝʜʦʩʪʘʪʢʠ ʩʦʙ-
ʩʪʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ [1]. 
ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʜʜʝʨʞʘʥʠʝʤ ʚ ʥʝʡ ʦʧʨʝʜʝʣʸʥʥʳʭ ʩʦʦʪʥʦʰʝ-
ʥʠʡ ʚʦʜʳ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʩʦʣʝʡ. ʕʪʫ 
ʬʫʥʢʮʠʶ ʚʳʧʦʣʥʷʝʪ ʤʝʤʙʨʘʥʘ ʢʣʝʪʢʠ, ʨʝʛʫʣʠ-
ʨʫʷ ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʤʝʞʜʫ ʢʣʝʪʢʦʡ ʠ 
ʚʥʝʰʥʠʤ ʦʢʨʫʞʝʥʠʝʤ. ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʧʝʨʝʥʦ-
ʩʝ ʥʝʦʙʭʦʜʠʤʳʭ ʚʝʱʝʩʪʚ ʯʝʨʝʟ ʙʠʦʤʝʤʙʨʘʥʫ 
ʢʣʝʪʢʠ ʧʨʦʪʠʚ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʛʨʘʶʪ 
ɸʊʌʘʟʥʳʝ ʠʦʥʥʳʝ ʥʘʩʦʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢ-
ʪʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ɸʊʌʘʟʳ ʷʚʣʷʝʪʩʷ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝ-
ʥʘ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ ʧʪʠʮʳ [2, 3, 4, 5]. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷ-

ʥʠʷ ʧʨʦʙʠʦʪʠʢʦʚ ɿʦʦʥʦʨʤ ʠ ɺʝʪʦʤ, ʚʢʣʶʯʝʥ-
ʥʳʭ  ʚ ʨʘʮʠʦʥ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ,  ʥʘ ʘʢʪʠʚ-
ʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ɸʊʌʘʟ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝ-
ʩʢʠʭ ʠ ʷʜʝʨʥʳʭ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʩʨʝʜʥʝ-
ʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʧʪʠʮʳ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ 
ʆɹʋ "ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘ-
ʪʦʨʠʷ" ʥʘ ʮʳʧʣʷʪʘʭ-ʙʨʦʡʣʝʨʘʭ ʢʨʦʩʩʘ "Ross-

308",  ʢʦʪʦʨʳʝ ʚʳʨʘʱʠʚʘʣʠʩʴ 42 ʜʥʷ ʧʨʠ ʢʣʝ-
ʪʦʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ. ɹʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 3 
ʛʨʫʧʧʳ, ʚ ʢʦʪʦʨʳʝ ʦʪʙʠʨʘʣʠ ʧʦ 30 ʮʳʧʣʷʪ ʩʫ-
ʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
ʂʦʨʤʣʝʥʠʝ ʧʪʠʮ ʚʩʝʭ ʛʨʫʧʧ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʦʜʠʥʘʢʦʚʳʤʠ ʢʦʨʤʦʩʤʝʩʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠ-
ʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʥʦʨʤʘʤ ʢʦʨʤʣʝʥʠʷ [6]. 
ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʪʦʣʴʢʦ ʦʩʥʦʚʥʦʡ 
ʨʘʮʠʦʥ. ɺ ʨʘʮʠʦʥ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʦ ʚʚʦʜʠʣʩʷ ʧʨʦʙʠʦʪʠʢ "ɿʦʦʥʦʨʤ" ʩ 
ʪʠʪʨʦʤ 1*10

7
 ʂʆɽ Bifidobacterium bifidum - ʜʦ-

ʙʘʚʣʷʣʩʷ ʚ ʚʦʜʫ. ɺ ʨʘʮʠʦʥ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʜʦʙʘʚʣʷʣʩʷ ʧʨʦʙʠʦʪʠʢ "ɺʝʪʦʤ 4", ʚ ʦʜ-
ʥʦʤ ʛ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʠʪʩʷ 1*10

6
 ʂʆɽ ʞʠʚʳʭ 

ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ʛʝʥʝʪʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦ-
ʚʘʥʥʦʛʦ ʰʪʘʤʤʘ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ 
Bacillus amyloliquefaciens ɺʂʇʄ ɺ-10643. 
ɸʊʌʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʀʚʘʱʝʥʢʦ ɸ.ʊ. ʠ ʜʨ.,1981. ʇʨʠ ʵʪʦʤ ʘʢʪʠʚʥʦʩʪʴ 
ɸʊʌʘʟ ʦʮʝʥʠʚʘʣʠ ʧʦ ʧʨʠʨʦʩʪʫ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ 
ʬʦʩʬʘʪʘ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʧʨʠ 37

0
ʉ ʠ ʚʳʨʘʞʘʣʠ 

ʚ ʥʤʦʣʴ ʌʥ/1 ʤʛ ʙʝʣʢʘ/ʤʠʥ [7]. 
ʇʨʠ ʵʪʦʤ ʘʢʪʠʚʥʦʩʪʴ Mg

2+
 - ɸʊʌʘʟʳ ʦʧʨʝ-

ʜʝʣʷʣʠ ʚ 50 ʤʄ ʪʨʠʩ-H2S04 ʙʫʬʝʨʝ (pH 7,4),  
ʩʦʜʝʨʞʘʱʝʤ 60 ʤʄ NaCl, 2 ʤʄ ɸʊʌ ʠ 2 ʤʄ 
MgCl2; ʘʢʪʠʚʥʦʩʪʴ Na

+
, K

+
 - ɸʊʌʘʟʳ ʠʟʤʝʨʷʣʠ ʚ 

ʪʦʡ ʞʝ ʩʨʝʜʝ, ʟʘʤʝʥʷʷ 15 ʤʄ NaCl ʥʘ 15 
ʤʄKCl; Ca

2+
-ɸʊʌʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷ-

ʣʠ, ʚʥʦʩʷ ʚ ʩʨʝʜʫ 5*10
-4
 M CaCl2; ʫʨʦʚʝʥʴ HCO3

- 

-ɸʊʌʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʧʨʠʨʦʩʪʫ 
ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʘʪʘ ʧʨʠ ʟʘʤʝʥʝ 30 ʤʄ 
NaCl ʥʘ 30 ʤʄ NaHCO3. 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʨʠʩʫʥʢʘʭ 1-4 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʘʛʨʘʤʤʳ ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩ-
ʧʦʨʪʥʳʭ ɸʊʌʘʟ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ 
ʵʨʠʪʨʦʮʠʪʦʚ.
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ʈʠʩʫʥʦʢ 1 - ɸʢʪʠʚʥʦʩʪʴ Na
+
, K

+
- ɸʊʌʘʟʳ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ (ʥʤʦʣʴ 

ʌʥĬʤʛ ʙʝʣʢʘ
-1

 Ĭʤʠʥ
-1

) 
  

 
 

ʈʠʩʫʥʦʢ 2 - ɸʢʪʠʚʥʦʩʪʴ Mg
2+

 ïɸʊʌʘʟʳ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ (ʥʤʦʣʴ 
ʌʥĬʤʛ ʙʝʣʢʘ

-1
 Ĭʤʠʥ

-1
) 
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ʈʠʩʫʥʦʢ 3 - ɸʢʪʠʚʥʦʩʪʴ Ca
2+
ï ɸʊʌʘʟʳ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ (ʥʤʦʣʴ 

ʌʥĬʤʛ ʙʝʣʢʘ
-1

 Ĭʤʠʥ
-1

) 

 

 
 

ʈʠʩʫʥʦʢ 4 - ɸʢʪʠʚʥʦʩʪʴ HCO
-
3 ï ɸʊʌʘʟʳ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ (ʥʤʦʣʴ 

ʌʥĬʤʛ ʙʝʣʢʘ
-1

 Ĭʤʠʥ
-1

) 

 
ɸʥʘʣʠʟ ʜʠʘʛʨʘʤʤʳ ʨʠʩʫʥʢʘ 1 ʧʦʢʘʟʳʚʘʝʪ 

ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ Na
+
, K

+
- 

ɸʊʌʘʟʳ ʩ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʮʳʧʣʷʪ. ʆʜʥʘ-

ʢʦ ʫ ʮʳʧʣʷʪ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 
ʙʳʣ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 42-ʝ ʩʫ-



ʂʆʈʄʆʇʈʆʀɿɺʆɼʉʊɺʆ, ʂʆʈʄʃɽʅʀɽ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ɾʀɺʆʊʅʓʍ  

ʀ ʊɽʍʅʆʃʆɻʀʗ ʂʆʈʄʆɺ 

___________________________________________________________________________________ 

 

 81 

ʪʢʠ ʥʘ 31,04 ʠ 25,21% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʛʨʫʧ-
ʧʘʭ çɺʝʪʦʤè ʠ çɿʦʦʥʦʨʤè. 
ɸʢʪʠʚʥʦʩʪʴ Mg

2+
 ïɸʊʌʘʟʳ ʮʠʪʦʧʣʘʟʤʘʪʠ-

ʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ ʪʘʢʞʝ ʙʳʣʘ ʚʳ-
ʰʝ ʫ ʮʳʧʣʷʪ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʯʝʤ ʫ ʠʭ ʘʥʘʣʦ-
ʛʦʚ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʊʘʢ, ʥʘ 42-ʝ ʩʫʪʢʠ 
ʵʪʠ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ: ʚ ʛʨʫʧʧʝ çɺʝʪʦʤè 
16,09Ñ0,79; ʚ ʛʨʫʧʧʝ çɿʦʦʥʦʨʤè 14,32Ñ0,57; 
11,25Ñ0,34 ʥʤʦʣʴ ʌʥĬʤʛ ʙʝʣʢʘ

-1
 Ĭʤʠʥ

-1
. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʝʣʠʯʠʥʳ ʘʢʪʠʚʥʦʩʪʝʡ Mg
2+

 ï
ɸʊʌʘʟʳ ʫ ʮʳʧʣʷʪ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʢʘʟʘʣʠʩʴ 
ʚʳʰʝ: ʥʘ  43,02 ʠ 27,29% ʚ ʛʨʫʧʧʘʭ çɺʝʪʦʤè ʠ 
çɿʦʦʥʦʨʤè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʊʘʢʞʝ ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ 

ʨʦʩʪʫ ʚʝʣʠʯʠʥʳ ʘʢʪʠʚʥʦʩʪʝʡ Ca
2+
ï ɸʊʌʘʟʳ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ 
ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ʅʘ ʢʦʥʝʮ 
ʦʧʳʪʘ ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʩʪʝʡ Ca

2+
ï ɸʊʌʘʟ ʩʦ-

ʩʪʘʚʠʣʠ: ʚ ʛʨʫʧʧʝ çɺʝʪʦʤè 16,31Ñ0,75; ʚ ʛʨʫʧ-
ʧʝ çɿʦʦʥʦʨʤè 13,81Ñ0,43; ʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʝ - 12,08Ñ0,38 ʥʤʦʣʴ ʌʥĬʤʛ ʙʝʣʢʘ

-1
 

Ĭʤʠʥ
-1
. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʛʨʫʧʧʝ çɺʝʪʦʤè ʚʝ-

ʣʠʯʠʥʘ ʘʢʪʠʚʥʦʩʪʠ Ca
2+
ï ɸʊʌʘʟʳ ʚʳʰʝ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 35,02%, ʘ ʚ ʛʨʫʧʧʝ 
çɿʦʦʥʦʨʤè - ʥʘ 14,32%. 
ʀʟ  ʜʠʘʛʨʘʤʤʳ ʨʠʩʫʥʢʘ 4 ʚʠʜʥʦ, ʯʪʦ ʘʢ-

ʪʠʚʥʦʩʪʴ HCO
-
3 ï ɸʊʌʘʟʳ ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝ-

ʥʠʠ ʦʧʳʪʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ, 

ʢʨʦʤʝ ʢʦʥʪʨʦʣʴʥʦʡ, ʛʜʝ ʵʪʠ ʟʥʘʯʝʥʠʷ ʦʩʪʘʚʘ-
ʣʠʩʴ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʠ ʥʘ ʢʦʥʝʮ 
ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʠ: ʚ ʛʨʫʧʧʝ çɺʝʪʦʤè 
26,58Ñ1,14; ʚ ʛʨʫʧʧʝ çɿʦʦʥʦʨʤè 23,63Ñ1,54; ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 18,22Ñ0,87 ʥʤʦʣʴ ʌʥĬʤʛ 
ʙʝʣʢʘ

-1
 Ĭʤʠʥ

-1
. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ,  ʵʪʠ 
ʟʥʘʯʝʥʠʷ ʚʦʟʨʦʩʣʠ ʥʘ 144,08 ʠ 116,99% ,  
ʚʢʣʶʯʘʶʱʠʝ   çɺʝʪʦʤè ʠ çɿʦʦʥʦʨʤè ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. 
ʅʘ ʨʠʩʫʥʢʘʭ 5-8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʘʛʨʘʤʤʳ 

ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ɸʊʌʘʟ ʷʜʝʨʥʳʭ 
ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ. 
ɸʥʘʣʠʟ ʜʠʘʛʨʘʤʤʳ ʨʠʩʫʥʢʘ 5 ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʫʝʪ ʦ ʜʦʩʪʦʚʝʨʥʦʤ ʧʦʚʳʰʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ 
Na

+
, K

+
- ɸʊʌʘʟʳ ʷʜʝʨʥʳʭ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠ-

ʪʦʚ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦ-
ʣʷ. ɺ ʛʨʫʧʧʝ çɺʝʪʦʤè ʚʝʣʠʯʠʥʘ ʘʢʪʠʚʥʦʩʪʠ 
ʙʳʣʘ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 20,23%, 
ʚ ʛʨʫʧʧʝ çɿʦʦʥʦʨʤè ï ʥʘ 11,51%. 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ ʨʠʩʫʥʢʘ 6,  ʘʢ-

ʪʠʚʥʦʩʪʴ Mg
2+

 ïɸʊʌʘʟʳ ʫ ʮʳʧʣʷʪ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʘʣʘʩʴ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ: ʚ  ʛʨʫʧʧʝ çɺʝ-
ʪʦʤè - ʥʘ 13,31% , ʚ ʛʨʫʧʧʝ çɿʦʦʥʦʨʤè -  ʥʘ 
12,04%. 

 

 

 
 

ʈʠʩʫʥʦʢ 5 - ɸʢʪʠʚʥʦʩʪʴ Na
+
, K

+
- ɸʊʌʘʟʳ ʷʜʝʨʥʳʭ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ (ʥʤʦʣʴ ʌʥĬʤʛ ʙʝʣ-

ʢʘ
-1

 Ĭʤʠʥ
-1

) 
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ʈʠʩʫʥʦʢ 6 - ɸʢʪʠʚʥʦʩʪʴ Mg
2+

 ïɸʊʌʘʟʳ ʷʜʝʨʥʳʭ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ (ʥʤʦʣʴ ʌʥĬʤʛ ʙʝʣʢʘ
-1
 

Ĭʤʠʥ
-1

) 
 

 
 

ʈʠʩʫʥʦʢ 7 - ɸʢʪʠʚʥʦʩʪʴ Ca
2+
ï ɸʊʌʘʟʳ ʷʜʝʨʥʳʭ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ (ʥʤʦʣʴ ʌʥĬʤʛ ʙʝʣʢʘ

-1
 

Ĭʤʠʥ
-1

) 
 



ʂʆʈʄʆʇʈʆʀɿɺʆɼʉʊɺʆ, ʂʆʈʄʃɽʅʀɽ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ɾʀɺʆʊʅʓʍ  

ʀ ʊɽʍʅʆʃʆɻʀʗ ʂʆʈʄʆɺ 
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ʈʠʩʫʥʦʢ 8 - ɸʢʪʠʚʥʦʩʪʴ HCO
-
3 ï ɸʊʌʘʟʳ ʷʜʝʨʥʳʭ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ (ʥʤʦʣʴ ʌʥĬʤʛ ʙʝʣ-

ʢʘ
-1

 Ĭʤʠʥ
-1

) 
 
ʊʘʙʣʠʮʘ 1 ï ɿʦʦʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ɺʦʟʨʘʩʪ, ʩʫʪ. 
ɾʠʚʘʷ ʤʘʩʩʘ, ʛ 

ʂʦʥʪʨʦʣʴ çɺʝʪʦʤ 4è çɿʦʦʥʦʨʤè 

1 40 
14 400Ñ6,5 451Ñ6,2 446Ñ7,8 
28 1215Ñ14 1374Ñ15 1365Ñ11 
42 2111Ñ21 2412Ñ24 2347Ñ26 

  
ɸʢʪʠʚʥʦʩʪʴ Ca

2+
ï ɸʊʌʘʟʳ ʷʜʝʨʥʳʭ ʤʝʤ-

ʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ ʮʳʧʣʷʪ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʪʘʢʞʝ ʙʳʣʘ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʚ 
ʛʨʫʧʧʝ çɺʝʪʦʤè - ʥʘ 10,11%, ʚ ʛʨʫʧʧʝ çɿʦʦ-
ʥʦʨʤè - ʥʘ 3,79%. 
ɿʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ HCO

-
3 ï ɸʊʌʘʟʳ 

ʷʜʝʨʥʳʭ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʪʝʯʝʥʠʠ ʨʦʩ-
ʪʘ ʠ ʨʘʟʚʠʪʠʷ ʮʳʧʣʷʪ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʠʩʴ, 
ʪʦʛʜʘ ʢʘʢ ʘʢʪʠʚʥʦʩʪʴ HCO

-
3 ï ɸʊʌʘʟʳ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʧʳʪʘ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʘʣʘʩʴ: ʚ 
ʛʨʫʧʧʝ çɺʝʪʦʤè - ʥʘ 67,68%, ʚ ʛʨʫʧʧʝ çɿʦʦ-
ʥʦʨʤè  - ʥʘ 36,42%. 
ɿʦʦʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʱʠʚʘʥʠʷ  

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ɺ ʧʝʨʚʳʡ ʜʝʥʴ ʧʨʠ ʦʪʙʦʨʝ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 
ʜʣʷ ʦʧʳʪʘ ʞʠʚʘʷ ʤʘʩʩʘ ʥʝ ʠʤʝʣʘ ʜʦʩʪʦʚʝʨʥʳʭ 
ʨʘʟʣʠʯʠʡ ʠ ʩʦʩʪʘʚʣʷʣʘ 40 ʛ. 

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʫ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 
ʣʫʯʰʝʝ ʨʘʟʚʠʪʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ. ʅʘ 14-ʩʫʪʢʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ 
ʞʠʚʦʡ ʤʘʩʩʳ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʧʦʣʫʯʘʚʰʠʭ 
ʧʨʦʙʠʦʪʠʢʠ, ʧʨʝʚʳʩʠʣ ʟʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʷ: ʥʘ 
12,75% - ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʨʘʮʠʦʥ ʧʨʦʙʠʦʪʠʢʘ 
çɺʝʪʦʤ 4è ʠ ʥʘ 11,5% - çɿʦʦʥʦʨʤè. ʅʘ 42-ʝ 
ʩʫʪʢʠ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʞʠʚʦʡ 
ʤʘʩʩʳ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦ-
ʭʨʘʥʠʣʘʩʴ ʠ ʧʨʝʚʳʩʠʣʘ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 
ʥʘ 14,26% ʠ 11,18 % ʚ ʛʨʫʧʧʘʭ çɺʝʪʦʤ 4è ʠ 
çɿʦʦʥʦʨʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʅʘ ʜʠʘʛʨʘʤʤʝ ʨʠʩʫʥʢʘ 9 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʤʘʩʩʳ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. 

 

 
 


