
 1 

ɺʝʩʪʥʠʢ 
ʂʫʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ  

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ   

  ʘʢʘʜʝʤʠʠ 
 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ 

ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 
 

ʆʩʥʦʚʘʥ ʚ 2008 ʛ. 

                                     ̄  6 Ö 2018 
ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʠʟʜʘʥʠʷ ï 9 ʥʦʤʝʨʦʚ ʚ ʛʦʜ 
 
ʋʯʨʝʜʠʪʝʣʴ: ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪ-
ʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 
ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
çʂʫʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ  
ʀ.ʀ. ʀʚʘʥʦʚʘè (ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ 
ɻʉʍɸ) 
 

ISSN 1997-0749 

DOI  10.18551/ issn 1997-0749.2018-06 

 

ɾʫʨʥʘʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʌʝʜʝʨʘʣʥɹʦʡ 

ʩʣʫʞʙʝ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ, ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʩʩʦʚʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ. ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪ-

ʨʘʮʠʠ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʇʀ ˉ ʌʉ77-36682 ʦʪ 30 ʠʶʥʷ 2009 ʛ. 
 

ʀʥʜʝʢʩ ʞʫʨʥʘʣʘ ʧʦ ʢʘʪʘʣʦʛʫ  
çɻʘʟʝʪʳ. ɾʫʨʥʘʣʳè ɸʆ ɸʛʝʥʪʩʪʚʦ  
çʈʦʩʧʝʯʘʪʴè - 82460. 
 

ɾʫʨʥʘʣ ʚʢʣʶʯʝʥ ʚ çʇʝʨʝʯʝʥʴ ʨʦʩʩʠʡ-

ʩʢʠʭ  ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘ-

ʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʫʙʣʠʢʦ-

ʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʳʭ ʩʪʝ-

ʧʝʥʝʡ ʜʦʢʪʦʨʘ ʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢè ʧʦ 

ʛʨʫʧʧʘʤ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ: 05.20.00 ï 

ʧʨʦʮʝʩʩʳ ʠ ʤʘʰʠʥʳ ʘʛʨʦʠʥʞʝʥʝʨʥʳʭ 

ʩʠʩʪʝʤ; 06.01.00 ï ʘʛʨʦʥʦʤʠʷ; 06.02.00 ï   

ʚʝʪʝʨʠʥʘʨʠʷ ʠ ʟʦʦʪʝʭʥʠʷ; 08.00.00 ï 

ʢɻʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ. 
 

ɾʫʨʥʘʣ ʚʢʣʶʯʝʥ ʚ ʈʦʩʩʠʡʩʢʠʡ   ʠʥʜʝʢʩ 
ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ (ʈʀʅʎ). 
ʇʦʣʥʳʝ ʪʝʢʩʪʳ ʩʪʘʪʝʡ ʜʦʩʪʫʧʥʳ ʥʘ 
ʩʘʡʪʝ ʥʘʫʯʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ 
eLIBRARY.RU: http://elibrary.ru. 
 
ʇʣʘʪʘ ʩ ʘʩʧʠʨʘʥʪʦʚ ʟʘ ʧʫʙʣʠʢʘʮʠʶ  
ʥʝ ʚʟʠʤʘʝʪʩʷ. 
 

ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ 21.08.18 

ɼʘʪʘ ʚʳʭʦʜʘ ʞʫʨʥʘʣʘ ʚ ʩʚʝʪ 28.09.18. 
ʊʠʨʘʞ 500 ʵʢʟ. ʉʚʦʙʦʜʥʘʷ ʮʝʥʘ. 
 

 
ʆʪʧʝʯʘʪʘʥʦ ʚ ʪʠʧʦʛʨʘʬʠʠ ʠʟʜʘʪʝʣʩɹʪʚʘ 
ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ. 
 

ɸʜʨʝʩ ʨʝʜʘʢʮʠʠ, ʠʟʜʘʪʝʣʷ, ʪʠʧʦʛʨʘʬʠʠ: 
305021, ʛ. ʂʫʨʩʢ, ʫʣ. ʂ. ʄʘʨʢʩʘ, 70. 
ʊʝʣ. (4712) 50-05-92, ʬʘʢʩ (4712) 58-50-49. 
E-mail: soloshenko-v-m@yandex.ru; 
             kurskgsha@gmail.com. 

 
ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ: journal-kgsha.ru  
________________________________________________________________________ 

ɼʠʟʘʡʥ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʚʝʨʩʪʢʘ  

ʇʝʨʝʣʳʛʠʥʦʡ ɽ.ʇ.  
_____________________________________________________________________ 

 

É ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, 2018 

 

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 çʌʝʜʝʨʘʣʴ-
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ʟʷʡʩʪʚʘè (ʛ. ʄʦʩʢʚʘ)            
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ʩʢʠʡ ʅʀʀ ʘʨʠʜʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷè (ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣ.) 
ʀʣʴʠʥ ɸ.ɽ., ʜ.ʵʢʦʥ.ʥ., ʧʨʦʬ., ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ 
ʜʠʩʮʠʧʣʠʥ ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ (ʛ. ʂʫʨʩʢ) 
ʂʠʙʢʘʣʦ ʃ.ʀ., ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʯʘʩʪʥʦʡ ʟʦʦʪʝʭʥʠʠ ʌɻɹʆʋ ɺʆ 
ʂʫʨʩʢʘʷ ɻʉʍɸ (ʛ. ʂʫʨʩʢ) 
ʂʦʥʮʝʚʘʷ ʉ.ʖ., ʜ.ʚʝʪ.ʥ., ʧʨʦʬ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʥʝʟʘʨʘʟʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʨʫʢʦʚʦʜʠʪʝʣʴ 
ʎʝʥʪʨʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ ɹʝʣʛʦʨʦʜʩʢʠʡ ɻɸʋ (ʛ. ɹʝʣ-
ʛʦʨʦʜ) 
ʂʦʮʘʨʝʚʘ ʅ.ɺ., ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʩʝʣʝʢʮʠʠ ʠ 
ʦʚʦʱʝʚʦʜʩʪʚʘ ʌɻɹʆʋ ɺʆ ɹʝʣʛʦʨʦʜʩʢʠʡ ɻɸʋ (ʛ. ɹʝʣʛʦʨʦʜ) 
ʂʫʣʴʯʠʢʦʚʘ ɾ.ʊ., ʜ.ʵʢʦʥ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʋʯʝʪʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢè ʂʦʩʪʘʥʘʡ-
ʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʛ. ʂʦʩʪʘʥʘʡ) 
ʄʘʩʶʪʝʥʢʦ ʅ.ʇ., ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬ., ʟʘʤ. ʜʠʨʝʢʪʦʨʘ ʌɻɹʅʋ çʂʫʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ 
ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ï ɺʩʝʨʦʩʩʠʡʩʢʠʡ  ʅʀʀ  ʟʝʤʣʝʜʝʣʠʷ ʠ ʟʘʱʠʪʳ ʧʦʯʚ ʦʪ ʵʨʦ-
ʟʠʠè (ʛ. ʂʫʨʩʢ) 
ʇʠʛʦʨʝʚ ʀ.ʗ., ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ  ʧʦʯʚʦʚʝʜʝʥʠʷ, ʦʙʱʝʛʦ ʟʝʤʣʝʜʝ-
ʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʠ ʠʥʥʦʚʘʮʠʷʤ ʌɻɹʆʋ ɺʆ ʂʫʨ-
ʩʢʘʷ ɻʉʍɸ (ʛ. ʂʫʨʩʢ) 
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ʥʦʩʪʠ ʌɻɹʆʋ ɺʆ ʆʨʣʦʚʩʢʠʡ ɻɸʋ (ʛ. ʆʨʝʣ)  
ʈʷʜʯʠʢʦʚ ɺ.ɻ., ʘʢʘʜ. ʈɸʅ, ʜ.ʙʠʦʣ.ʥ., ʧʨʦʬ., ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʬʠʟʠʦʣʦʛʠʠ ʠ ʢʦʨʤ-
ʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʌɻɹʆʋ ɺʆ ʂʫʙʘʥʩʢʠʡ ɻɸʋ (ʛ. ʂʨʘʩʥʦʜʘʨ) 
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ʥʝʨʠʠ, ʨʝʢʪʦʨ ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ (ʛ. ʂʫʨʩʢ) 
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ʪʨʦʵʥʝʨʛʝʪʠʢʠ ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ (ʛ. ʂʫʨʩʢ) 
ʉʠʨʦʪʢʠʥʘ ʅ.ɺ., ʜ.ʵʢʦʥ.ʥ., ʧʨʦʬ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʨ-
ʛʘʥʠʟʘʮʠʷʤʠ ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɺʦʨʦʥʝʞ) 
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ʉʦʨʦʢʦʧʫʜʦʚ ɺ.ʅ., ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬ., ʌɻɹʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʩʝʣʝʢʮʠʦʥʥʦ-
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʧʠʪʦʤʥʠʢʦʚʦʜʩʪʚʘ (ʛ. ʄʦʩʢʚʘ) 
ʊʫʨʫʩʦʚ ɺ.ʀ., ʘʢʘʜ. ʈɸʅ, ʜ.ʩ.-ʭ.ʥ., ʜʠʨʝʢʪʦʨ ʌɻɹʅʋ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 
ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʡ ʧʦʣʦʩʳ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ 
(ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣ.) 
ʌʦʤʠʥ ʆ.ʉ., ʜ.ʵʢʦʥ.ʥ., ʜʦʮ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨ rʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʜʠʩ-
ʮʠʧʣʠʥ ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ (ʛ. ʂʫʨʩʢ) 
ʐʘʙʫʥʠʥ ʉ.ɺ., ʘʢʘʜ. ʈɸʅ, ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʜʠʨʝʢʪʦʨ ɻʅʋ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯ-
ʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʠʥʩʪʠʪʫʪ ʧʘʪʦʣʦʛʠʠ, ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʪʝʨʘʧʠʠ  
(ʛ. ɺʦʨʦʥʝʞ)  
ʐʚʝʮʦʚ ʅ.ʅ., ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬ., ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʦʙʱʝʡ ʠ ʯʘʩʪʥʦʡ ʟʦʦʪʝʭʥʠʠ 
ʌɻɹʆʋ ɺʆ ɹʝʣʛʦʨʦʜʩʢʠʡ ɻɸʋ (ʛ. ɹʝʣʛʦʨʦʜ) 
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Cʆɼɽʈɾɸʅʀɽ 
 

ɸɻʈʆʅʆʄʀʗ 
  

ʊʫʨʫʩʦʚ ɺ.ʀ., ɻʘʨʤʘʰʦʚ ɺ.ʄ., ʂʦʨʥʠʣʦʚ ʀ.ʄ., ʅʫʞʥʘʷ ʅ.ɸ., ʂʨʷʯʢʦʚʘ ʄ.ʇ., ɻʦʚʦʨʦʚ ɺ.ʅ. ɸʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ 
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʫʢʫʨʫʟʳ 5 
ʄʘʩʶʪʝʥʢʦ ʄ.ʅ., ʄʘʩʶʪʝʥʢʦ ʅ.ʇ. ʂ  ʨʘʟʨʘʙʦʪʢʝ  ʘʣʛʦʨʠʪʤʘ  ʦʮʝʥʢʠ  ʠ  ʥʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ  ʥʘʛʨʫʟʢʠ  ʚ  ʘʛʨʦ-
ʣʘʥʜh ʘʬʪʝ  11 
ʇʨʠʱʝʧʠʥʘ ɻ.ɸ., ʉʦʨʦʢʦʧʫʜʦʚ ɺ.ʅ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʨʪʘ ʇʨʦʚʠʥʮʠʘʣʢʘ ʢʘʢ ʜʦʥʦʨʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚ 
ʩʝʣʝʢʮʠʠ ʞʠʤʦʣʦʩʪʠ ʩʠʥʝʡ 16 
ɸʪʨʦʱʝʥʢʦ ɻ.ʇ., ʉʢʨʠʧʥʠʯʝʥʢʦ ʄ.ʄ., ɺʦʣʢʦʚʘ ʂ.ɸ. ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʢʨʳʞʦʚʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ 
ʩʝʨʝʨʦ-ʟʘʧʘʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 20 
ʏʝʚʝʨʜʠʥ ʖ.ʀ., ɻʘʨʤʘʰʦʚʘ ʃ.ɺ. ʈʘʟʚʠʪʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʮʠʢʣʦʤ ʘʟʦʪʘ ʚ ʩʝʟʦʥʥʦ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʧʦʯʚʘʭ 24 
ʉʘʚʯʝʥʢʦ ʄ.ɺ., ʄʘʢʨʫʰʠʥ ʅ.ʄ., ɹʦʣʜʳʨʝʚʘ ʃ.ʃ. ʄʘʩʩʘ ʩʝʤʷʥ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ (Leonurus Quinquelobatus L.) ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʠ ʩʧʦʩʦʙʘ ʫʙʦʨʢʠ 28 
ʇʦʜʣʝʩʥʳʭ ʀ.ɺ., ɿʘʨʫʜʥʘʷ ʊ.ʗ. ʂ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʠʢʠ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʘʚʪʦʤʘʪʠ-
ʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ 35 
ʂʨʠʚʦʰʝʝʚ ʉ.ʀ., ʐʫʤʘʢʦʚ ɺ.ɸ., ɻʘʚʨʠʣʦʚʘ ʊ.ɺ. ɺʣʠʷʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʡ  ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʠ ʤʠʢʨʦʫʜʦʙʨʝ-
ʥʠʷʤʠ ʥʘ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʛʦʨʦʭʘ 40 
ʇʦʧʦʚʘ ʃ.ɺ., ʀʚʘʥʝʥʢʦ ɽ.ʅ., ʉʫʭʦʚʝʪʯʝʥʢʦ ʆ.ʉ. ʉʦʨʪʘ ʩʣʠʚʳ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʘʜʘ ʚ ʘʨʠʜʥʳʭ ʫʩʣʦʚʠʷʭ 44 
ʊʫʩʘʠʥʪ ʌʝʣʠʩʠʘ, ʊʫʤʘʥʷʥ ɸ.ʌ., ʑʝʨʙʘʢʦʚʘ ʅ.ɸ., ʉʝʣʠʚʝʨʩʪʦʚʘ ɸ.ʇ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʪʦʣʦʚʦʡ ʤʦʨʢʦ-
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ʈʝʬʝʨʘʪ.  ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʩʣʦʞʝʥʠʷ,  ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʯʝʨ-

ʥʦʟʝʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʢʘʢ ʦʪ ʧʨʠʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʢʫʣʴʪʫʨʫ, ʪʘʢ ʠ ʦʪ ʚʩʝʡ 
ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʝʚʦʦʙʦʨʦʪʝ.  ɺ ʩʨʝʜʥʝʤ, ʩʦʜʝʨʞʘʥʠʝ ʜʦʩʪʫʧʥʦʡ ʚʣʘʛʠ ʚ ʧʝʨʠʦʜ ʚʩʭʦʜʦʚ ʢʫ-
ʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ  ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʧʦʯʚʳ ʩʦʩʪʘʚʠʣʦ ʧʦ ʩʠʩʪʝʤʝ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʝʚʦʦʙʦʨʦʪʝ 
ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʢʫʢʫʨʫʟʫ ʥʘ 20-22 ʩʤ ʠ 25-27 ʩʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 12,2 ʠ 10,2  ʤʤ ʧʨʦʜʫʢʪʠʚʥʦʡ 
ʚʣʘʛʠ, ʧʦ ʥʫʣʝʚʦʡ ï 6,1 ʤʤ, ʯʪʦ  ʥʘ 50,0 % ʤʝʥʴʰʝ,  ʘ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ,  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 7,2 % 
ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ.  ɺ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʡ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʩʦ-
ʜʝʨʞʘʥʠʠ ʜʦʩʪʫʧʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʥʘ ʬʦʥʝ ʦʪʚʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ  ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ  ʥʝ ʥʘʙʣʶʜʘ-
ʣʦʩʴ. ʈʘʟʥʠʮʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʜʦʩʪʫʧʥʦʡ ʚʣʘʛʠ ʤʝʪʨʦʚʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʥʝ ʧʨʝʚʳʰʘʣʘ 2,2 ʤʤ. ʇʨʠ ʘʥʘʣʠʟʝ 
ʧʣʦʪʥʦʩʪʠ ʩʣʦʞʝʥʠʷ ʧʦʯʚʳ  ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʝʤʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʢʫʢʫʨʫʟʫ ʥʘ ʟʝʨʥʦ 
ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʚʣʠʷʣʠ ʥʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʧʨʝʜʝʣʘʭ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʵʪʦʡ 
ʢʫʣʴʪʫʨʳ, ʠʟʤʝʥʷʷʩʴ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʦʪ ʚʩʭʦʜʦʚ ʢ ʫʙʦʨʢʝ.  ʇʨʠʤʝʥʝʥʠʝ ʪʝʭ-
ʥʦʣʦʛʠʠ No Till ʧʦʜ ʧʨʦʧʘʰʥʫʶ ʢʫʣʴʪʫʨʫ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ (ʚ 3,5-3,7 ʨʘʟʘ) ʩʥʠʞʘʣʦ ʫʨʦʚʝʥʴ ʫʨʦ-
ʞʘʡʥʦʩʪʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʪʚʘʣʴʥʳʤ ʦʙʨʘʙʦʪʢʘʤ ʧʦʯʚʳ.  
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Essay. In clause  results of change of density of addition, a water mode of chernozem ordinary as from re-

ception of preparation of ground directly under culture, and from all system of processing of ground in a crop 
rotation are submitted. On the average the maintenance(contents) of an accessible moisture during shoots of 
corn  in the top layer of ground has made on system processings of ground in a crop rotation and is direct under 
corn on 20-22 sm and 25-27 sm, accordingly, 12,2 and 10,2 mm of a productive moisture, on zero - 6,1 mm, 
that on 50,0 % are less, and in a meter layer of ground, accordingly, on 7,2 % it is less, than on the control. Dur-
ing spring-and-summer vegetation of culture of essential distinctions in the maintenance  of an accessible mois-
ture in ground on a background plowing  and zero systems of processing of ground it was not observed. The 
difference under the maintenance  of an accessible moisture of a meter layer of ground did not exceed 2,2 mm. 
At the analysis of density of addition of ground it is established, that receptions of the basic processing of 
ground under corn on a grain essentially did not influence this parameter and were in optimum limits for cultiva-
tion of this culture, changing during vegetation aside increases from shoots to cleaning. Application of technol-
ogy No Till under ʧʨʦʧʘʰʥʫʶ culture substantially (in 3,5-3,7 times) reduced a level of productivity of corn on 
a grain in relation to ʦʪʚʘʣʴʥʳʤ to processings of ground. 

 
Key words. Corn, a water mode, density, processing, a deposit. 
 
ɺʚʝʜʝʥʠʝ. ʇʨʠ ʛʣʫʙʦʢʦʡ ʚʩʧʘʰʢʝ ʧʦʜ ʦʟʠʤʫʶ 

ʧʰʝʥʠʮʫ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ ʦʙ-
ʨʘʙʦʪʢʠ, ʫʣʫʯʰʘʣʩʷ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ ʧʦʯ-
ʚʳ, ʫʤʝʥʴʰʘʣʘʩʴ ʝʝ ʧʣʦʪʥʦʩʪʴ ʠ ʩʦʟʜʘʚʘʣʠʩʴ ʙʦʣʝʝ 
ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʱ-
ʥʦʡ ʠ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʘʶʱʝʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ 
ʨʘʩʪʝʥʠʡ [1. - ʉ. 28-30]. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʧʦʣʫʯʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [2. - C. 31-33; 3. - ʉ. 36-
38]. ʇʦ ʜʘʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʚ 
[4. - ʉ. 27-28] ʧʨʠʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʝ ʦʢʘʟʘʣʠ 
ʜʦʩʪʦʚʝʨʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ 
ʧʦʯʚʳ.  ɺʦʧʨʦʩ ʦ ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʠʤʘʣʴʥʳʭ ʦʙʨʘ-
ʙʦʪʦʢ ʧʦʯʚʳ ʚ ʟʝʤʣʝʜʝʣʠʠ ʈʦʩʩʠʠ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘ-
ʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. ʇʨʦʠʩʭʦʜʠʪ ʵʪʦ ʧʦʪʦʤʫ, ʯʪʦ 
ʠʟʫʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʥʘʫʯ-
ʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʘʭ ʧʨʦʚʦʜʠʣʦʩʴ ʠ 
ʧʨʦʚʦʜʠʪʩʷ ʢʘʢ ʙʳ ʚ ʜʚʫʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʳʭ 
ʥʘʧʨʘʚʣʝʥʠʷʭ: ʢʘʢ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ 
ʦʪʜʝʣʴʥʳʝ ʢʫʣʴʪʫʨʳ ʠ ʢʘʢ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ 
ʧʦʯʚʳ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ [5. - ʉ. 20-22]. 
ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʦ ʩʧʦʩʦʙʘʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯ-

ʚʳ ʠʤʝʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʜʘʥʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠ 
ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʠ ʧʦ ʚʩʝʤ ʟʦʥʘʤ ʩʪʨʘʥʳ, ʥʝʦʙ-
ʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʠʭ ʠʟʫʯʝʥʠʝ, ʠʣʠ ʨʘʟʨʘʙʦʪʢʘ 
ʥʦʚʳʭ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ. 
ɺ ʥʘʰʝʤ ʠʥʩʪʠʪʫʪʝ ʧʨʦʚʝʜʝʥʳ ʛʣʫʙʦʢʠʝ ʠ ʝʤ-

ʢʠʝ ʠʟʫʯʝʥʠʷ ʧʨʠʝʤʦʚ ʠ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯ-
ʚʳ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʥʦ ʚ ʦʩʥʦʚ-
ʥʦʤ ʠʟʫʯʘʣʠʩʴ ʛʣʫʙʦʢʘʷ ʠ ʥʦʨʤʘʣʴʥʘʷ ʛʣʫʙʠʥʳ 
ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ 
ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ,  
ʭʠʤʠʟʘʮʠʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 
ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʜʦʨʦʞʘʥʠʷ ʵʥʝʨʛʦʥʦʩʠʪʝ-
ʣʝʡ ʦʧʨʝʜʝʣʷʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ 
ʤʠʥʠʤʘʣʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʇʝʨʝʭʦʜ ʥʘ 
ʣʘʥʜʰʘʬʪʥʳʝ ʧʨʠʥʮʠʧʳ ʚʝʜʝʥʠʷ ʟʝʤʣʝʜʝʣʠʷ ʪʘʢ-
ʞʝ ʪʨʝʙʫʝʪ ʫʩʠʣʝʥʠʷ ʘʜʨʝʩʥʦʩʪʠ ʠ ʙʦʣʝʝ ʜʠʬʬʝ-
ʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʚʳʙʦʨʝ ʩʧʦʩʦʙʦʚ ʠ ʩʠʩ-

ʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ɺʩʝ ʵʪʦ ʪʨʝʙʫʝʪ ʨʘʩʰʠʨʝʥʠʷ 
ʠ ʫʛʣʫʙʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʦʠʩʢʝ ʥʘʠʙʦʣʝʝ ʦʧ-
ʪʠʤʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ 
ʩʦʚʨʝʤʝʥʥʦʤ ʟʝʤʣʝʜʝʣʠʠ ʨʝʛʠʦʥʘ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ  ʌɻɹʅʋ 
çʅʀʀʉʍ  ʎʏʇ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘè  ʚ 2016-2018 
ʛʛ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦ-
ʚʝʥʥʳʡ ʩʨʝʜʥʝʛʫʤʫʩʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʪʷʞʝʣʦ-
ʩʫʛʣʠʥʠʩʪʳʡ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 
ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (ʧʦ ʊʶʨʠʥʫ ʚ ʤʦʜʠʬʠʢʘʮʠʠ 
ɺ.ʅ. ʉʠʤʘʢʦʚʘ, ɻʆʉʊ 2613-91) ï 7,1 %, ʦʙʱʝʛʦ 
ʘʟʦʪʘ (ʧʦ ɻʠʥʟʙʫʨʛʫ) ï 0,36 %, ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ (ʧʦ 
ɻʠʥʟʙʫʨʛʫ ʠ ʑʝʛʣʦʚʦʡ) ï 0,33 %, ʦʙʱʝʛʦ ʢʘʣʠʷ 
(ʧʦ ʆʞʠʛʦʚʫ) ï 1,87 %, ʘʟʦʪʘ ʛʠʜʨʦʣʠʟʫʝʤʦʛʦ (ʧʦ 
ʊʶʨʠʥʫ ʠ ʂʦʥʦʥʦʚʦʡ) ï 63,3 ʤʛ/ʢʛ ʧʦʯʚʳ, ʩʫʤʤʘ 
ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ (ɻʆʉʊ 27821-88) ï 68,7 
ʤʛ/ʢʛ ʧʦʯʚʳ, ʨʅ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ ï 7,14 %, ʛʠʜʨʦ-
ʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ï0,70 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ.  
ʉʭʝʤʘ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʩʣʝ-

ʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: 1) ʚʩʧʘʰʢʘ ʥʘ 
ʛʣʫʙʠʥʫ 20-22 ʩʤ; 2) ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 25-27 ʩʤ; 
3) ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ 14-16 
ʩʤ; 4) ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ 6-8 ʩʤ; 5) ʥʫʣʝ-
ʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʦ ʪʝʭʥʦʣʦʛʠʠ No-ʊill; 6) ʢʦ-
ʩʠʤʘʷ ʟʘʣʝʞʴ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ɺ ʥʘʯʘʣʴʥʳʡ ʧʝ-

ʨʠʦʜ ʨʘʟʚʠʪʠʷ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ (ʬʘʟʘ ʚʩʭʦʜʦʚ) ʚ 
ʚʝʨʭʥʝʤ  ʜʝʩʷʪʠʩʘʥʪʠʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʚʣʘʞ-
ʥʦʩʪʴ ʧʦʯʚʳ ʥʘ ʬʦʥʝ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ 
ʧʦʯʚʳ ʩʦʩʪʘʚʠʣʘ 6,1-12,2 ʤʤ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ. 
ʉ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʦʪʚʘʣʴ-
ʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʦ ʚʘ-
ʨʠʘʥʪʫ ʩ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʘ ʥʘ ʢʦʩʠʤʦʡ ʟʘʣʝʞʠ 
ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʣʘʞʥʦʩʪʴ ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩʦʩʪʘʚʠ-
ʣʘ 11,0 ʤʤ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ (ʪʘʙʣʠʮʘ 1). 
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 ʊʘʙʣʠʮʘ 1 ï ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ (ʩʨʝʜʥʷʷ ʟʘ 2016 ï 2018 ʛʛ.), ʤʤ 
ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ 
ʆʙʨʘʙʦʪʢʘ  
ʧʦʯʚ  r

ʉʣʦʡ 
ʧʦʯʚʳ 

ʌʘʟʘ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ 
ʚʩʭʦʜʳ ʚʳʤʝʪʳʚʘʥʠʝ ʤʝʪʝʣʢʠ ʩʦʟʨʝʚʘʥʠʝ* 

ɺʩʧʘʰʢʘ ʥʘ 20-
22ʩʤ 

0-10 12,2 10,4 9,5 
0-20 25,4 21,0 19,6 
0-100 155,8 125,5 97,7 

ɺʩʧʘʰʢʘ ʥʘ 25-
27ʩʤ 

0-10 10,2 7,9 10,5 
0-20 24,6 18,9 22,3 
0-100 149,4 119,0 97,7 

ʏʠʟʝʣʝʚʘʥʠʝ ʥʘ 
14-16 ʩʤ 

0-10 9,0 8,5 9,8 
0-20 21,1 17,0 20,0 
0-100 142,8 116,0 76,1 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ 
ʥʘ 6-8 ʩʤ 

0-10 10,8 9,4 10,9 
0-20 22,9 18,1 21,8 
0-100 158,9 118,9 95,8 

ʅʫʣʝʚʘʷ (No  
Till ) 

0-10 6,1 6,7 10,1 
0-20 15,8 14,2 20,7 
0-100 144,6 123,3 108,0 

ɿʘʣʝʞʴ (ʢʦʩʠʤʘʷ 
ʥʘ ʩʝʥʦ) 

0-10 11,0 10,1 5,2 
0-20 22,4 20,7 10,1 
0-100 142,8 108,0 42,6 

ʅʉʈ05 0-10 2,24 2,60 2,60 
0-20 4,01 5,32 3,38 
0-100 9,15 18,53 9,81 

ʇʨʠʤʝʯʘʥʠʝ *- ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʢʫʣʴʪʫʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʟʘ ʜʚʘ ʛʦʜʘ 
 
ɺ ʩʣʦʝ ʧʦʯʚʳ 0-100 ʩʤ ʚ ʵʪʦʡ ʬʘʟʝ ʨʘʟʚʠʪʠʷ 

ʢʫʣʴʪʫʨʳ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʴ ʚʣʘʞʥʦʩʪʠ 
ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʪʘʢʞʝ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʦʪʚʘʣʴʥʦʡ 
ʩʠʩʪʝʤʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʠ ʩʦʩʪʘ-
ʚʠʣ 155,8 ʤʤ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ. ɺʘʨʠʘʮʠʷ ʤʝʞ-
ʜʫ ʚʘʨʠʘʥʪʘʤʠ ʩ ʨʘʟʣʠʯʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʩʦ-
ʩʪʘʚʠʣʘ ʦʪ ï 13,0  ʤʤ (ʧʦ ʯʠʟʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʥʘ 
14-16 ʩʤ) ʜʦ + 3,1 ʤʤ (ʧʦ ʧʦʚʝʨʭʥʦʩʪʥʦʡ), ʧʨʠ 
ʟʥʘʯʝʥʠʷʭ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ ʟʘʣʝʞʠ ï 142,8 ʤʤ. 
ʀʩʧʦʣʴʟʫʷ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ɺʘʜʶʥʠʥʦʡ ɸ.ʌ. ʠ 
ʂʦʨʯʘʛʠʥʦʡ ɿ. ɸ. [6. - ʉ. 151], ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʜʫʢ-
ʪʠʚʥʦʡ ʚʣʘʛʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ 0-20 ʩʤ ʩʣʦʝ 
ʧʦʯʚʳ ʟʘʧʘʩʳ ʚʣʘʛʠ  ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʩʥʦʚʥʦʡ 
ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʙʳʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ, ʘ ʧʦ 
ʪʝʭʥʦʣʦʛʠʠ No Till ï ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ (15,8 
ʤʤ), ʚ ʤʝʪʨʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ï ʭʦʨʦʰʠʝ (139,1-158,9 
ʤʤ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ). 
ɺ ʩʨʝʜʠʥʝ ʚʝʛʝʪʘʮʠʠ (ʬʘʟʘ ʚʳʤʝʪʳʚʘʥʠʷ ʤʝ-

ʪʝʣʢʠ) ʢʫʣʴʪʫʨʳ ʟʘʧʘʩʳ ʚʣʘʛʠ  ʩʣʦʷ ʧʦʯʚʳ 0-20 ʩʤ 
ʩʦʩʪʘʚʠʣʠ ʥʘ ʬʦʥʝ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 14,2-
21,0 ʤʤ. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʣʠʰʴ ʧʦ ʦʪ-
ʚʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦ ʢʦʩʠʤʦʡ ʟʘʣʝʞʠ 
ʦʥʠ ʙʳʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ, ʘ ʧʦ ʦʩʪʘʣʴʥʳʤ 
ʚʘʨʠʘʥʪʘʤ ï ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ (ʤʝʥʝʝ 20 
ʤʤ). ɺ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʨʘʟʚʠ-
ʪʠʷ ʢʫʢʫʨʫʟʳ ʚʘʨʠʘʮʠʷ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʩ ʨʘʟ-
ʣʠʯʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ 
ʙʳʣʘ ʥʝʩʫʱʝʩʪʚʝʥʥʦʡ ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 
ʦʰʠʙʢʠ ʦʧʳʪʘ (ʅʉʈ05  = 18,53).  
ʇʝʨʝʜ ʫʙʦʨʢʦʡ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ (ʜʚʘ ʛʦʜʘ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ) ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ ʚ 
ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʦʪʤʝʯʝʥʦ ʧʦ ʪʝʭʥʦʣʦʛʠʠ No 
Till (108,0 ʤʤ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ), ʯʪʦ ʥʘ 10,5 % 

ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʦʙʨʘ-
ʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʝʚʦʦʙʦʨʦʪʝ (97,7 ʤʤ). ʆʜʥʘʢʦ ʩʣʝ-
ʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 
ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʢʫʣʴʪʫ-
ʨʳ ʥʘ ʚʘʨʠʘʥʪʘʭ ʙʝʟ ʦʙʨʘʙʦʪʢʠ, ʘ ʟʥʘʯʠʪ ʠ ʤʝʥʴ-
ʰʠʤ ʝʝ ʧʦʪʨʝʙʣʝʥʠʝʤ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡ-
ʥʦʩʪʠ. ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɺʘʜʶʥʠʥʦʡ ʠ ʂʦʨʯʘʛʠ-
ʥʦʡ  ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʧʝʨʝʜ ʫʙʦʨʢʦʡ 
ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʙʳʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʥʘ 
ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ, ʘ ʥʘ ʟʘ-
ʣʝʞʠ  ʦʯʝʥʴ ʧʣʦʭʠʝ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥʦ ʩ ʦʩ-
ʚʝʪʣʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʣʷʥʦʢ ʧʨʠ ʫʙʦʨʢʝ ʪʨʘʚʳ 
ʥʘ ʩʝʥʦ ʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʩʧʘʨʷʝʤʦʩʪʠ ʩ ʫʧʣʦʪ-
ʥʝʥʥʦʡ ʧʦʯʚʳ. 
ʇʦ ʢʦʩʠʤʦʡ ʟʘʣʝʞʠ ʨʘʩʭʦʜ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘ-

ʛʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʪʨʘʚʳ ʙʳʣ ʤʘʢ-
ʩʠʤʘʣʴʥʳʤ ʠ ʩʦʩʪʘʚʠʣ 70,2 % ʥʘʯʘʣʴʥʳʭ ʝʝ ʟʘʧʘ-
ʩʦʚ ʚ ʧʦʯʚʝ, ʘ ʤʠʥʠʤʘʣʴʥʳʤ ʥʘ ʪʝʭʥʦʣʦʛʠʠ No Till 
ï 25,3 %, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʪʚʘʣʴʥʳʝ ʦʙʨʘʙʦʪʢʠ ʚ 
ʩʝʚʦʦʙʦʨʦʪʝ ʥʘ 20-22 ʠ 25-27 ʩʤ ʨʘʩʭʦʜʦʚʘʣʠ, ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ, 37,3 ʠ 34,7 %, ʯʪʦ ʙʳʣʦ ʧʨʠʤʝʨʥʦ 
ʦʜʠʥʘʢʦʚʦ (39,7 %) ʩ ʚʘʨʠʘʥʪʘʤʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 
ʦʙʨʘʙʦʪʢʦʡ.  
ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʙʘʟʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʯʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʤʥʦʛʠʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ 
ʩʚʦʡʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ. ʇʣʦʪ-
ʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʚʦʜʥʳʡ, ʚʦʟʜʫʰʥʳʡ 
ʨʝʞʠʤʳ ʠ ʪʝʧʣʦʦʙʤʝʥ ʚ ʧʦʯʚʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ 
ʩʪʨʫʢʪʫʨʥʦ-ʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ, ʩʦʦʪʥʦʰʝʥʠʝ ʪʚʝʨ-
ʜʦʡ ʬʘʟʳ ʠ ʧʫʩʪʦʪ ʠ ʪ.ʜ. ɺʝʣʠʯʠʥʘ ʧʣʦʪʥʦʩʪʠ ʩʣʦ-
ʞʝʥʠʷ ʯʫʪʢʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʥʪʨʦʧʦ-
ʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝ-
ʥʠʷ ʧʦʯʚʳ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 
ʢʫʢʫʨʫʟʳ ʚ ʩʣʦʝ ʧʦʯʚʳ  0-40 ʩʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʟ-
ʤʝʥʷʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 
ʠ ʩʦʩʪʘʚʠʣʘ 1,00-1,04 ʛ/ʩʤ

3 
 (ʪʘʙʣʠʮʘ 2). ɺʘʨʠʘʮʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʙʳʣʘ ʥʝʩʫʱʝʩʪʚʝʥʥʦʡ ʦʪ ï 
0,02 ʛ/ʩʤ

3
 (ʧʦ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ) ʜʦ + 0,02 

ʛ/ʩʤ
3
 (ʧʦ ʪʝʭʥʦʣʦʛʠʠ No Till). ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ,  

ʥʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʢʦʥ-
ʪʨʦʣʝʤ ʠ ʥʝʢʦʪʦʨʳʤʠ ʚʘʨʠʘʥʪʘʤʠ, ʧʦʯʚʘ ʚ ʚʝʨʭʥʝʤ 
ʛʦʨʠʟʦʥʪʝ (0-10 ʩʤ) ʧʦ ʧʣʦʪʥʦʩʪʠ ʩʣʦʞʝʥʠʷ ʙʳʣʘ 
ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ ʢʫ-
ʢʫʨʫʟʳ, ʢʘʢ ʠ ʚ ʦʩʪʘʣʴʥʳʭ ʠʟʫʯʘʝʤʳʭ ʩʣʦʷʭ. ʂ ʬʘʟʝ 
ʚʳʤʝʪʳʚʘʥʠʷ ʤʝʪʝʣʢʠ ʧʦʯʚʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʧʣʦʪ-
ʥʷʝʪʩʷ ʠ ʥʘ ʬʦʥʝ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʩʥʦʚʥʦʡ ʦʙʨʘ-
ʙʦʪʢʠ ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ 
ʚ ʩʣʦʝ ʧʦʯʚʳ 0-20 ʩʤ 0,98-1,12 ʛ/ʩʤ

3
 ʩ ʤʠʥʠʤʘʣʴ-

ʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʛʣʫʙʦʢʦʡ ʚʩʧʘʰ-
ʢʦʡ ʧʦʜ ʢʫʣʴʪʫʨʫ. ʀ ʚ ʛʦʨʠʟʦʥʪʝ ʧʦʯʚʳ 0-40 ʩʤ ʦʪ-
ʤʝʯʝʥʘ ʘʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʢʦʛʜʘ ʢ ʩʨʝ-
ʜʠʥʝ ʚʝʛʝʪʘʮʠʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ  ʥʘ ʬʦʥʝ ʛʣʫʙʦ-
ʢʦʡ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʜʦ 27 ʩʤ) ʫʩʪʘʥʦʚʣʝʥʘ 
ʤʠʥʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ (1,04 ʛ/ʩʤ

3
). ʀʟ-

ʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ 
ʩ ʨʘʟʣʠʯʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ, ʦʪ 
ï 0,06 ʛ/ʩʤ

3
 (ʧʦ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ) ʜʦ + 0,03 

ʛ/ʩʤ
3
 (ʧʦ ʯʠʟʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ), ʥʦ ʧʘʨʘʤʝʪʨʳ 

ʧʣʦʪʥʦʩʪʠ ʥʝ ʚʳʭʦʜʠʣʠ ʟʘ ʧʨʝʜʝʣʳ ʢʨʠʪʠʯʝʩʢʠʭ 
ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʘʥʥʦʡ ʢʫʣʪɹʫʨʳ. 
ʇʝʨʝʜ ʫʙʦʨʢʦʡ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʚ ʩʣʦʝ ʧʦʯʚʳ 

0-20 ʩʤ ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦ-
ʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʠʣʘ 0,99 -1,05 ʛ/ʩʤ

3
, ʩ ʥʘʠ-

ʤʝʥʴʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʪʝʭʥʦʣʦʛʠ-
ʝʡ No Till. ʆʜʥʘʢʦ ʨʘʟʥʠʮʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥ-
ʪʨʦʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ (ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʜ ʚʩʝ 
ʢʫʣʴʪʫʨʳ ʩʝʚʦʦʙʦʨʦʪʘ ʥʘ 20-22 ʩʤ) ʙʳʣʘ ʥʝʩʫʱʝ-
ʩʪʚʝʥʥʦʡ (ʅʉʈ 05 = 0,06). 
ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫ-

ʯʝʥʳ ʠ ʚ ʛʦʨʠʟʦʥʪʝ ʧʦʯʚʳ 0-40 ʩʤ, ʢʦʛʜʘ ʦʪʚʘʣʴʥʘʷ 
ʦʙʨʘʙʦʪʢʘ  ʠʤʝʣʘ ʦʜʥʦʟʥʘʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩ  ʥʫʣʝ-
ʚʦʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʘʤʠ, ʘ ʧʦ ʯʠʟʝʣʴʥʦʡ 
- ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʣʦ-

ʞʝʥʠʷ (ʥʘ 0,08 ʛ/ʩʤ
3
) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʅʦ ʧʨʠ ʵʪʦʤ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝ ʬʘʟʳ ʨʘʟʚʠ-
ʪʠʷ ʥʠ ʥʘ ʦʜʥʦʤ ʚʘʨʠʘʥʪʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʧʨʝ-
ʚʳʰʘʣ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 
ʢʫʣʴʪʫʨʳ (1,3 ʛ/ʩʤ

3
). 

ʅʘ ʦʙʳʢʥʦʚʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʧʨʠ ʥʘʣʠʯʠʠ 
ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 
ʚʝʱʝʩʪʚʘ ʢʦʣʝʙʘʥʠʷ ʚ ʠʟʤʝʥʝʥʠʠ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ 
ʧʦʯʚʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʥʦ 
ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʪʚʝʨʜʦʩʪʠ. ʇʦʯ-
ʚʳ ʩ ʧʦʯʪʠ ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʧʨʠ ʚʳʩʳʭʘʥʠʠ 
ʩʪʘʥʦʚʷʪʩʷ ʪʚʝʨʜʳʤʠ ʠʣʠ ʦʯʝʥʴ ʪʚʝʨʜʳʤʠ. ʆʥʠ 
ʩʦʟʜʘʶʪ ʙʦʣʴʰʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʩʪʫʱʠʤ ʢʦʨ-
ʥʷʤ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʫʩʣʦʚʠʡ 
ʧʠʪʘʥʠʷ ʠ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʷ. 
ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɿʝʟʶʢʦʚʘ [7. - ʉ. 104-

111] ʦʧʪʠʤʘʣʴʥʘʷ ʪʚʝʨʜʦʩʪʴ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 
ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩʦʩʪʘʚʣʷʝʪ 5-25 ʢʛ/ʩʤ

2
, ʘ ʚʳʰʝ 

ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʥʘ ʩʯʠʪʘʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ 
ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ (ʪʘʙ-
ʣʠʮʘ 3) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ ʬʘʟʝ 
ʚʩʭʦʜʦʚ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʫʤʝʥʴ-
ʰʝʥʠʝʤ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ (ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʠ ʥʫ-
ʣʝʚʘʷ) ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-5 ʩʤ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 3,8 ʠ 10,7 
ʢʛ/ʩʤ

2
 ʠʣʠ ʥʘ 57,5 ʠ 162,1 %. 

ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʠ ʜʣʷ ʦʩ-
ʪʘʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʳ, ʢʦʛʜʘ ʧʨʝʚʳʰʝʥʠʝ 
ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ  
ʥʘʜ ʢʦʥʪʨʦʣʝʤ ʙʳʣʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʦʢʘʟʫʝʤʳʤ. 
ʀ ʚ ʮʝʣʦʤ ʧʦ ʛʦʨʠʟʦʥʪʫ 0-25 ʩʤ ʫʚʝʣʠʯʝʥʠʝ ʪʚʝʨ-
ʜʦʩʪʠ ʧʦʯʚʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʠ-
ʘʥʪʫ ʩʦʩʪʘʚʠʣʦ ʧʦ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ 6,9 
ʢʛ/ʩʤ

2
, ʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ No Till ï 9,6 ʢʛ/ʩʤ

2 
(ʅʉʈ05 

= 2,93). ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ 
ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ ʙʳʣʠ ʥʘ ʚʘ-
ʨʠʘʥʪʝ ʩ ʢʦʩʠʤʦʡ ʟʘʣʝʞʴʶ ʠ ʩʦʩʪʘʚʣʷʣʠ 16,7-31,0 
ʢʛ/ʩʤ

2
. ʊʚʝʨʜʦʩʪʴ ʧʦʯʚʳ, ʫʚʝʣʠʯʠʚʘʷʩʴ ʦʪ ʚʝʨʭʥʝʛʦ 

ʛʦʨʠʟʦʥʪʘ ʢ ʥʠʞʥʠʤ, ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʢʠ 
ʥʝ ʧʨʝʚʳʰʘʝʪ ʢʨʠʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʜʘʥ-
ʥʦʡ ʢʫʣʴʪʫʨʳ. 

 
ʊʘʙʣʠʮʘ 2 ï ʇʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʧʦʯʚʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʧʝʨʠʦʜ ʚʝʛʝ-

ʪʘʮʠʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ( ʩʨʝʜʥʷʷ ʟʘ 2016 ï 2018 ʛʛ.), ʛ /ʤ
3
 

ʆʙʨʘʙʦʪʢʘ ʉʣʦʡ 
ʧʦʯʚʳ 

ʌʘʟʘ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ 
ʚʩʭʦʜʳ ʚʳʤʝʪʳʚʘʥʠʝ ʤʝʪʝʣʢʠ ʩʦʟʨʝʚʘʥʠʝ* 

ɺʩʧʘʰʢʘ ʥʘ 20-22ʩʤ 0-20 0,97 1,04 1,04 
0-40 1,02 1,07 1,11 

ɺʩʧʘʰʢʘ ʥʘ 25-27ʩʤ 0-20 1,02 0,98 1,05 
0-40 1,02 1,04 1,09 

ʏʠʟʝʣʝʚʘʥʠʝ ʥʘ 14-16 ʩʤ 0-20 1,03 1,12 1,01 
0-40 1,03 1,10 1,03 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʥʘ 6-8 ʩʤ 0-20 0,95 0,97 1,01 
0-40 1,00 1,01 1,08 

ʅʫʣʝʚʘʷ (No  Till ) 0-20 1,05 1,09 0,99 
0-40 1,04 1,07 1,07 

ɿʘʣʝʞʴ (ʢʦʩʠʤʘʷ) 0-20 0,94 0,94 0,95 
0-40 0,98 0,97 0,99 

ʅʉʈ05 0-20 0,04 0,08 0,06 
0-40 0,04 0,05 0,07 

ʇʨʠʤʝʯʘʥʠʝ *- ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʢʫʣʴʪʫʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʟʘ ʜʚʘ ʛʦʜʘ 
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ʊʘʙʣʠʮʘ 3 ï ʊʚʝʨʜʦʩʪʴ ʧʦʯʚʳ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ (ʩʨʝʜʥʷʷ ʟʘ 2016 ï 2018 ʛʛ.), 
ʢʛ/ʩʤ

2
 
ʆʙʨʘʙʦʪʢʘ ʉʣʦʡ ʧʦʯʚʳ ʌʘʟʘ ʨʘʟʚʠʪʠʷ 

ʚʩʭʦʜʳ ʚʳʙʨʦʩ ʤʝʪʝʣʢʠ ʩʦʟʨʝʚʘʥʠʝ* 
ʆʪʚʘʣʴʥʘʷ ʥʘ 20-20ʩʤ 0-5 6,6 9,2 8,2 

5-10 9,4 12,9 16,8 
10-15 12,7 18,1 18,3 
15-20 14,6 21,3 26,7 
20-25 15,4 23,2 19,9 
0-25 11,7 16,9 20,1 

ʆʪʚʘʣʴʥʘʷ ʥʘ 25-27 ʩʤ 0-5 6,8 7,6 6,9 
5-10 10,3 14,6 11,9 
10-15 12,4 17,0 16,7 
15-20 12,4 19,8 19,8 
20-25 14,1 21,4 20,1 
0-25 11,2 16,1 15,3 

ʏʠʟʝʣʝʚʘʥʠʝ ʥʘ 14-16 ʩʤ 0-5 6,0 5,9 6,0 
5-10 9,4 11,5 12,5 
10-15 13,5 14,9 18,4 
15-20 14,2 18,0 21,0 
20-25 15,6 19,8 21,8 
0-25 11,9 14,3 16,7 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʥʘ 6-8 ʩʤ 0-5 10,4 7,9 7,2 
5-10 15,6 17,9 11,8 
10-15 19,1 23,1 20,3 
15-20 23,4 26,4 23,0 
20-25 23,8 29,1 26,1 
0-25 18,6 21,5 17,4 

ʅʫʣʝʚʘʷ (No  Till ) 0-5 17,3 14,7 10,6 
5-10 20,3 18,7 11,4 
10-15 21,4 20,3 17,0 
15-20 23,2 21,4 16,1 
20-25 23,5 22,0 17,4 
0-25 21,3 19,9 14,3 

ɿʘʣʝʞʴ 0-5 16,7 18,7 13,3 
5-10 21,5 25,2 15,5 
10-15 24,7 28,5 20,0 
15-20 27,7 32,2 20,3 
20-25 31,0 31,8 25,5 
0-25 24,1 27,3 17,7 

ʅʉʈ05 0-5 3,17 5,09 2,80 
5-10 3,16 6,78 4,97 
10-15 3,24 7,64 6,51 
15-20 3,58 7,89 7,64 
20-25 4,15 8,09 8,17 
0-25 2,93 6,38 5,37 

ʇʨʠʤʝʯʘʥʠʝ * - ʨʝʟʫʣʴʪʘʪʳ  ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʚʫʭ ʣʝʪ 
 
ʂ ʩʨʝʜʠʥʝ ʚʝʛʝʪʘʮʠʠ ʦʪʤʝʯʝʥʘ ʪʘ ʞʝ ʪʝʥʜʝʥ-

ʮʠʷ, ʢʦʛʜʘ ʧʦ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʛʦʨʠʟʦʥʪʝ 0-25 
ʩʤ ʧʨʝʚʳʰʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʥʘʜ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪ-
ʢʦʡ ʩʦʩʪʘʚʠʣʦ 3,0 ʢʛ/ʩʤ

2
, ʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ï 4,6 

ʢʛ/ʩʤ
2
, ʠʣʠ ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ, 15,3 ʠ 27,2 %. ɺ ʵʪʦʪ ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʡ ʧʦ 
ʢʦʩʠʤʦʡ ʟʘʣʝʞʠ ʪʘʢ ʞʝ ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʚʳ-
ʩʦʢʦʡ  ʠ ʩʦʩʪʘʚʠʣʘ 18,7-31,8 ʢʛ/ʩʤ

2
. 

ʇʝʨʝʜ ʫʙʦʨʢʦʡ ʢʫʢʫʨʫʟʳ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʢʦ-
ʥʦʤʝʨʥʦʩʪʝʡ ʧʦ ʚʣʠʷʥʠʶ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʥʘ ʝʝ ʪʚʝʨʜʦʩʪʴ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʟʥʘ-
ʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʢʦʨʥʝʚʦʡ 
ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʘʷ, ʨʘʟʚʠʚʘʷʩʴ, ʨʘʟʫʧʣʦʪ-
ʥʷʝʪ ʚʝʨʭʥʠʝ ʩʣʦʠ ʧʦʯʚʳ. ɺ ʮʝʣʦʤ ʟʘ ʚʝʛʝʪʘʮʠʶ 
ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ ʥʝ ʚʳʭʦʜʠʣʘ ʟʘ ʧʨʝʜʝʣʳ ʜʦʧʫʩ-
ʪʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʫʣʴʪʫʨʳ. 
ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʙʦʪʢʘʭ ʦʪʣʠʯʘʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 
ʢʘʢ ʚ ʚʝʨʭʥʝʡ 0-15 ʩʤ, ʪʘʢ ʠ ʚ ʥʠʞʥʝʡ (15-25 ʩʤ) 
ʯʘʩʪʷʭ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ.  
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ɺʳʚʦʜʳ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʢʫʨʫʟʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʦʚʝʨʭ-
ʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʦʡ  ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ 
ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʥʘ 9,3 ʮ/ʛʘ ʧʦ ʦʪ-
ʥʦʰʝʥʠʶ ʢ ʛʣʫʙʦʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠʣʠ ʥʘ 14,5 %, ʘ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ  (ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 
ʥʘ 20-22 ʩʤ) ï 7,6 ʮ/ʛʘ ʠʣʠ ʥʘ 12,2 %. ɸʥʘʣʦʛʠʯʥʘʷ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʠ ʜʣʷ ʙʝʟʦʪʚʘʣʴʥʦʡ 
ʦʙʨʘʙʦʪʢʠ, ʢʦʛʜʘ ʫʤʝʥʴʰʝʥʠʝ ʛʣʫʙʠʥʳ ʦʙʨʘʙʘʪʳ-
ʚʘʝʤʦʛʦ ʩʣʦʷ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʫʨʦ-
ʞʘʡʥʦʩʪʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪ-
ʚʘʣʴʥʳʤʠ ʦʙʨʘʙʦʪʢʘʤʠ (ʥʘ 20-22 ʠ 25- 27 ʩʤ), ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 8,8 ʠ 11,2 %. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ No Till  ʧʦʜ ʢʫʢʫʨʫʟʫ 
ʥʘ ʟʝʨʥʦ ʫʤʝʥʴʰʘʣʦ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʢʦʥʪʨʦʣʶ ʚ 3,7 ʨʘʟʘ, ʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛʣʫʙʦʢʦʡ ʦʙ-
ʨʘʙʦʪʢʦʡ (ʧʨʠʥʷʪʦʡ ʚ ʟʦʥʝ ʧʦʜ ʧʨʦʧʘʰʥʳʝ ʢʫʣʴ-
ʪʫʨʳ) ʚ 3,8 ʨʘʟʘ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙ-
ʨʝʥʠʡ  ʧʦʜ ʢʫʣʴʪʫʨʫ ʚ ʜʦʟʝ N60ʈ60ʂ60  ʥʘ ʬʦʥʝ ʚʩʝʭ 
ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ ʧʦʚʳʰʘʣʦ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ 
ʥʘ 3,4-6,6 ʮ/ʛʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʥʘ ʚʘʨʠ-
ʘʥʪʘʭ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ  ʦʙʨʘ-

ʙʦʪʦʢ ʧʦʜ ʢʫʢʫʨʫʟʫ ʥʘ ʟʝʨʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 
ʚʣʠʷʣʦ ʥʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʠ ʚʦʜʥʦʬʠʟʠʯʝʩʢʠʝ 
ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʥʠ-
ʞʘʣʦ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝ-
ʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ No Till.  
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1. ʂʝʨʠʤʦʚ ʗ.ɻ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʥʦʚʥʦʡ ʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʟʠ-
ʤʦʡ ʧʰʝʥʠʮʳ // ɿʝʤʣʝʜʝʣʠʝ. - 2011. - ˉ 7. - ʉ. 28-30. 
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Essay. The increase of anthropogenic load on the environment to the scale threatening to the reproduction of 
soil resources results in the decrease of soil fertility, sustainability, productivity and efficiency of arable farm-
ing. The aim of the paper is to develop an algorithm of estimation and normalization of anthropogenic load in an 
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agricultural landscape on the basis of comprehensive estimation of soil and productive sustainability of an 
agrolandscape for the formation of ecologically balanced agrolandscapes and prevention of soil resource degra-
dation. On the basis of the analysis and generalization of scientific literature and the authorôs own studies prin-
ciples of algorithm development of the estimation and normalization of anthropogenic load in agricultural land-
scapes consisting in the application of the step-by-step development method, parametric and criterial principles,  
carrying out a comprehensive soil estimation and normalization by the reproduction of soil processes, soil quali-
ty, degradation degree and productive sustainability of the agrolandscape are suggested. For the first time a ver-
bal algorithm of the estimation and normalization of anthropogenic load in the agrolandscape is developed. It 
includes the comparison of originating data by humus balance, the degree of compensation of nutrient removal 
reflecting the direction and the level of the reproduction of soil processes; by the content of humus, 
hydrolyzable nitrogen, mobile phosphorus, exchangeable potassium in the soil, by base exchange capacity, pH, 
soil density, soil porosity, structure index, total water-stable aggregates reflecting soil quality; by heavy metal 
content, soil richness with enzymes, soil loss reflecting the degree of soil pollution and degradation, with corre-
sponding criteria (represented in the paper) and conducting on this basis normalization of anthropogenic load. 
To estimate productive sustainability of the agrolandscape and to normalize anthropogenic load by it potential 
grain yield of crops and a coefficient of variation with the time of crop yield are calculated. The application of 
the algorithm will allow to estimate the degree of anthropogenic load in the agrolandscape,  detect the fields and 
plots with prohibitive anthropogenic load, develop and take measures for rational land use in order toprevent 
soil resource degradation. 

 
Keywords: anthropogenic load, agrolandscape, productive sustainability, estimation, normalization, algo-

rithm, comprehensive soil estimation, humus, degree of compensation of nutrient removal, soil quality, density, 
water stability, soil loss. 

 
ɺʚʝʜʝʥʠʝ. ʂʘʢ ʫʢʘʟʘʥʦ  ʚ ʩʪʨʘʪʝʛʠʠ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ,  
ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʤ ʚʳʟʦʚʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟ-
ʨʘʩʪʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 
ʩʨʝʜʫ ʜʦ ʤʘʩʰʪʘʙʦʚ, ʫʛʨʦʞʘʶʱʠʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ 
ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ [1. - ʉ. 7]. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ 
ʙʦʣʴʰʠʭ ʫʛʨʦʟ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʙʣʘʛʦʧʦʣʫʯʠʶ ʧʨʝʜ-
ʩʪʘʚʣʷʶʪ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ. ʆʥʠ ʧʨʠʚʦʜʷʪ 
ʢ ʩʥʠʞʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʠ, 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ. ʅʝʣʴ-
ʟʷ ʙʝʩʢʦʥʪʨʦʣʴʥʦ ʧʨʦʜʦʣʞʘʪʴ ʩʦʢʨʘʱʘʪʴ ʧʦʯʚʝʥʥʳʝ 
ʠ ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʟʘʛʨʷʟʥʷʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝ-
ʜʫ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʢʨʘʪʠʪʴ ʠʣʠ ʭʦʪʷ 
ʙʳ ʩʥʠʟʠʪʴ ʪʝʤʧʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʭ-
ʨʘʥʘ ʧʦʯʚ ʠ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ - ʥʝʦʙ-
ʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʩʦʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʧʣʘʥʝʪʘʨ-
ʥʦʛʦ ʨʝʩʫʨʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ 
ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ [2. - ʉ. 3].  
ʅʝʦʙʭʦʜʠʤʳ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʚʟʘʠʤʦʦʪʥʦ-

ʰʝʥʠʷ ʩ ʧʨʠʨʦʜʦʡ ʥʘ ʦʩʥʦʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ 
ʝʝ ʩʦʩʪʦʷʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʝʣʠʯʠʥʳ ʘʥʪʨʦʧʦ-
ʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ [3. - ʉ. 3].  ʇʦʵʪʦʤʫ ʥʦʨʤʠʨʦʚʘʥʠʝ 
ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ï 
ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʫʧʨʘʚʣʝʥʠʷ 
ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʝʤʣʝʧʦʣʴʟʦ-
ʚʘʥʠʝʤ.  
ʇʦʜ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʠʨʦʚʘʥʠʝʤ ʚ ʰʠʨʦʢʦʤ 

ʩʤʳʩʣʝ ʧʦʥʠʤʘʝʪʩʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʦʛʨʘʥʠʯʝ-
ʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʨʝ-
ʩʫʨʩʳ ʙʠʦʩʬʝʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 
ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʥʘʨʷʜʫ ʩ ʝʛʦ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠʥʪʝʨʝʩʘʤʠ [4. - ʉ. 13].   ʆʩʥʦʚʥʘʷ 
ʮʝʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ ï ʵʪʦ ʦʛʨʘʥʠʯʝ-
ʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦ-
ʚʝʢʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 
ʧʨʠʨʦʜʥʳʝ (ʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʝ) ʩʠʩʪʝʤʳ ʤʦʛ-
ʣʠ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʵʪʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ.  

ʉʦʛʣʘʩʥʦ ʩʪ. 19 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʦʭʨʘʥʝ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ʦʪ 10.01.2002 ˉ 7-ʌɿ, ʦʪ 
19.07.2011 N 248-ʌɿ, ʦʪ 05.04.2016 N 104-ʌɿ [5. ï 
ʉʪ.19] ʥʦʨʤʠʨʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʥʦʨʤʘʪʠʚʦʚ 
ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦʨʤʘʪʠʚʦʚ 
ʜʦʧʫʩʪʠʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 
ʧʨʠ ʚʝʜʝʥʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʮʝʣʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʛʘʨʘʥʪʠʨʫʶʱʝʛʦ 
ʩʦʭʨʘʥʝʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 
ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦ ʩʚʦʝʤʫ 
ʥʘʟʥʘʯʝʥʠʶ ʥʦʨʤʠʨʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʣʫʞʠʪ ʠʥʩʪʨʫʤʝʥʪʦʤ 
ʫʧʨʘʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ 
ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ 
ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʩ ʫʯʝʪʦʤ 
ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʘʚʠʣ ʠ ʩʪʘʥʜʘʨʪʦʚ. ʆʩʦʙʝʥʥʦ ʵʪʦ 
ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʧʨʠ  ʬʦʨʤʠʨʦʚʘʥʠʠ  ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 
ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ.  
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʣ-

ʛʦʨʠʪʤʘ ʦʮʝʥʢʠ ʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 
ʥʘʛʨʫʟʢʠ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʡ 
ʦʮʝʥʢʠ ʧʦʯʚʳ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘ-
ʣʘʥʩʠʨʦʚʘʥʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ.  
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠ.̫ ʅʘ ʦʩʥʦ-

ʚʝ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʩʦʙ-
ʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [3.- ʉ. 119-123; 6. - ʉ. 109-
110; 7. - ʉ. 11-22] ʧʨʝʜʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ ʜʣʷ ʨʘʟʨʘ-
ʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘ-
ʣʘʥʩʠʨʦʚʘʥʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ - ʦʮʝʥʢʘ ʠ ʥʦʨʤʠ-
ʨʦʚʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ.  
ʆʥʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʧʦʰʘʛʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ.  

http://www.consultant.ru/document/cons_doc_LAW_222061/82cbdb7729d7e6235be3fe2f137a350994f90172/#dst100348
http://www.consultant.ru/document/cons_doc_LAW_196305/3f30b673efce96c7eae8e3d78c44ad34994ffa3c/#dst100136
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2. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʘʣʛʦʨʠʪʤʘ ʦʮʝʥʢʠ ʠ ʥʦʨʤʠ-
ʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ 
ʥʝʦʙʭʦʜʠʤʦ  ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ, ʥʘʠʙʦʣʝʝ 
ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʦʮʝʥʢʠ ʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʥʮʠʧʳ: 
ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʠ ʢʨʠʪʝʨʠʘʣʴʥʳʡ. 

3. ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʦʩʥʦʚʘʥ ʥʘ ʨʝ-
ʟʫʣʴʪʘʪʘʭ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦ-
ʨʦʜʠʷ, ʦʪʨʘʞʘʶʱʠʭ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ ʚʦʩ-
ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʯʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʯʝʩʪʚʦ ʧʦʯʚʳ, 
ʩʪʝʧʝʥʠ ʝʸ ʜʝʛʨʘʜʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʘ.  

4. ʂʨʠʪʝʨʠʘʣʴʥʳʡ ʧʨʠʥʮʠʧ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ 
ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝʤ ʦʧʨʝ-
ʜʝʣʝʥʥʳʭ (ʠʟʤʝʨʝʥʥʳʭ) ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 
ʧʘʨʘʤʝʪʨʦʚ ʩ ʠʭ ʢʨʠʪʝʨʠʷʤʠ.  

5. ɽʩʣʠ 2/3 ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʠʪʝʨʠʷʤ, ʵʪʦ ʦʪʥʦʩʠʪ ʠʭ ʢ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʝʤʫ ʨʘʥʛʫ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ:  ʙʣʘʛʦ-
ʧʨʠʷʪʥʘʷ, ʜʦʧʫʩʪʠʤʘʷ, ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ, ʥʝʜʦ-
ʧʫʩʪʠʤʘʷ. ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦ-
ʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʧʦ ʢʨʠʪʝʨʠʷʤ ʪʦʞʝ ʦʪʥʦʩʷʪ ʢ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʨʘʥʛʫ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ.  
6. ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʧʦʯʚʳ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩ-

ʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʯʚʝʥʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ, ʢʘʯʝʩʪʚʘ ʧʦʯʚʳ, ʩʪʝʧʝʥʠ ʝʸ ʜʝʛʨʘʜʘʮʠʠ ʠ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʘʥʜʰʘʬʪʘ ʜʣʷ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʘʛʨʦ-
ʣʘʥʜʰʘʬʪʦʚ [3.-ʉ.119-123].  ʇʨʠ ʵʪʦʤ ʦʮʝʥʢʘ ʠ 
ʥʦʨʤʠʨʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 
ʧʦʯʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʙʘʣʘʥʩʫ ʛʫʤʫ-
ʩʘ, ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʚʳʥʦʩʘ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝ-
ʤʝʥʪʦʚ ʠʟ ʧʦʯʚʳ. ʆʮʝʥʢʘ ʠ ʥʦʨʤʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ 
ʧʦʯʚʳ ʧʨʦʚʦʜʠʪʩʷ ʧʦ: 

-  ʩʦʜʝʨʞʘʥʠʶ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʛʫʤʫʩʘ, ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩ ʫʯʝʪʦʤ ʝʤʢʦʩʪʠ ʢʘʪʠʦʥʥʦʛʦ 
ʦʙʤʝʥʘ, ʨʅ ʧʦʯʚʳ;  

- ʧʣʦʪʥʦʩʪʠ, ʧʦʨʦʟʥʦʩʪʠ ʧʦʯʚʳ, ʢʦʵʬʬʠʮʠʝʥʪʘ 
ʩʪʨʫʢʪʫʨʥʦʩʪʠ, ʩʫʤʤʳ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘʪʦʚ; 

- ʦʙʦʛʘʱʝʥʥʦʩʪʠ ʧʦʯʚʳ ʬʝʨʤʝʥʪʘʤʠ;  
-  ʩʦʜʝʨʞʘʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ  ʚ ʧʦʯʚʝ, ʪʷʞʝ-

ʣʳʭ ʤʝʪʘʣʣʦʚ;  
-  ʬʘʢʪʠʯʝʩʢʦʛʦ ʠ ʜʦʧʫʩʪʠʤʦʛʦ ʩʤʳʚʘ ʧʦʯʚʳ.  
ʆʮʝʥʢʘ ʠ ʥʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʫʩ-

ʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ  
ʬʘʢʪʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʢʫʣʴʪʫʨʳ, ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʝʸ ʚʘʨʠʘʮʠʠ 
ʚʦ ʚʨʝʤʝʥʠ ʧʦ ʛʦʜʘʤ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠ.̫ ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥ 

ʚʝʨʙʘʣʴʥʳʡ (ʩʣʦʚʝʩʥʳʡ) ʘʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʠ ʥʦʨʤʠ-
ʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ 
ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 
ʧʦʯʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʯʝʩʪʚʘ ʧʦʯʚʳ, ʩʪʝʧʝʥʠ ʝʸ 
ʜʝʛʨʘʜʘʮʠʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʣʘʥʜʰʘʬʪʘ, ʚʢʣʶʯʘʶʱʠʡ: 

I. ɺʚʝʜʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦ ʧʦʯʚʝʥʥʳʭ  
ʨʝʩʫʨʩʘʭ ʧʦ ʧʦʣʷʤ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ. 

II. ʉʨʘʚʥʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩ ʢʨʠʪʝʨʠʷʤʠ 
ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʦʪʨʘʞʘʶʱʠʭ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʯʚʝʥ-
ʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʯʝʩʪʚʦ ʧʦʯʚʳ, ʩʪʝʧʝʥʠ ʝʸ ʜʝʛʨʘʜʘ-

ʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʫʩʪʦʡ-
ʯʠʚʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʵʪʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ:  

1. ʈʘʩʩʤʦʪʨʝʥʠʝ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ (ɹɻ, ʪ/ʛʘ), ʦʪ-
ʨʘʞʘʶʱʝʛʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ ʚʦʩʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʧʦʯʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʨʘʚʥʝʥʠʝ ʩ ʥʦʨʤʘʪʠʚʘ-
ʤʠ ʠ ʧʨʦʚʝʜʝʥʠʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ 
ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ: 

- ʝʩʣʠ ɹɻ0̂, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʙʣʘ-
ʛʦʧʨʠʷʪʥʘʷ; 

- ʝʩʣʠ  0,05<ɹɻ0˅, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 
ʜʦʧʫʩʪʠʤʘʷ; 

- ʝʩʣʠ   -0,10<ɹɻÒ0,05, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘ-
ʛʨʫʟʢʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ; 

- ʝʩʣʠ  ɹɻ< -0,10, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 
ʥʝʜʦʧʫʩʪʠʤʘʷ. 

2. ʈʘʩʩʤʦʪʨʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ (ɻ, 
%), ʦʪʨʘʞʘʶʱʝʛʦ ʢʘʯʝʩʪʚʦ ʧʦʯʚʳ, ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥ-
ʢʠ, ʩʨʘʚʥʝʥʠʝ ʩ ʥʦʨʤʘʪʠʚʘʤʠ [3.- ʉ.124-126] ʠ ʥʦʨ-
ʤʠʨʦʚʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. 
ɽʩʣʠ ɻ ̂ʩʨʝʜʥʝʛʫʤʫʩʠʨʦʚʘʥʥʳʝ, ʪʦʛʜʘ ʘʥʪʨʦʧʦ-

ʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʙʣʘʛʦʧʨʠʷʪʥʘʷ. 
ɽʩʣʠ ɻ ̂ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʝ, ʪʦʛʜʘ ʘʥʪʨʦʧʦ-

ʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ ɻ - ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʝ, ʪʦʛʜʘ ʘʥʪʨʦʧʦ-

ʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ ɻ ˅ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʝ, ʪʦʛʜʘ ʘʥʪʨʦʧʦ-

ʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʝʜʦʧʫʩʪʠʤʘʷ. 
3. ʈʘʩʩʤʦʪʨʝʥʠʝ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʚʳʥʦʩʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʉʂɺ, %), ʦʪʨʘʞʘʶʱʝʡ ʥʘ-
ʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʯʚʝʥʥʳʭ 
ʧʨʦʮʝʩʩʦʚ,  ʩʨʘʚʥʝʥʠʝ ʩ ʥʦʨʤʘʪʠʚʘʤʠ ʠ ʧʨʦʚʝʜʝʥʠʝ 
ʥʦʨʤʠʨʦʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ.  
ɽʩʣʠ ʉʂɺN ï 100 %; ʉʂɺP  Ó 100 %; ʉʂɺK ï 

100%, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʙʣʘʛʦʧʨʠʷʪʥʘʷ. 
ɽʩʣʠ 100 %>ʉʂɺN Ó 90 %; 100 %>ʉʂɺP  Ó 95%; 

100%>ʉʂɺK Ó 80 %, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 
ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ 90 %>ʉʂɺN Ó 70 %; 95 %>ʉʂɺP  Ó 90 %; 80 

%>ʉʂɺK Ó 70 %, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʝ-
ʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ ʉʂɺN < 70 %; ʉʂɺP  < 80 %; ʉʂɺK < 70 %, 

ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʝʜʦʧʫʩʪʠʤʘʷ. 
4. ʈʘʩʩʤʦʪʨʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʠʜʨʦʣʠʟʫʝʤʦʛʦ 

ʘʟʦʪʘ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʚ ʧʦʯ-
ʚʝ, ʝʤʢʦʩʪʴ ʢʘʪʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, pH ʧʦʯʚʳ, ʧʣʦʪʥʦ-
ʩʪʠ ʦʪʨʘʞʘʶʱʠʭ ʢʘʯʝʩʪʚʦ ʧʦʯʚʳ, ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥ-
ʢʠ, ʩʨʘʚʥʝʥʠʝ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʘʥʥʳʤʠ [3.- ʉ.127-
129] ʠ ʥʦʨʤʠʨʦʚʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ.  
ɽʩʣʠ ʧʦʢʘʟʘʪʝʣʴ Ó ʩʨʝʜʥʝʛʦ, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ 

ʥʘʛʨʫʟʢʘ ʙʣʘʛʦʧʨʠʷʪʥʘʷ. 
ɽʩʣʠ ʩʨʝʜʥʝʛʦ > ʧʦʢʘʟʘʪʝʣʴ Ó ʥʠʟʢʦʛʦ, ʪʦʛʜʘ ʘʥ-

ʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ ʥʠʟʢʦʛʦ > ʧʦʢʘʟʘʪʝʣʴ Ó ʦʯʝʥʴ ʥʠʟʢʦʛʦ, ʪʦ-

ʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ ʧʦʢʘʟʘʪʝʣʴ < ʦʯʝʥʴ ʥʠʟʢʦʛʦ, ʪʦʛʜʘ ʘʥʪʨʦʧʦ-

ʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʝʜʦʧʫʩʪʠʤʘʷ. 
5. ʈʘʩʩʤʦʪʨʠʤ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ (d, ʛ/ʩʤ

3
). 

ɽʩʣʠ d<1.2 ʛ/ʩʤ
3
, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ. 
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ɽʩʣʠ 1,3>dÓ1.2 ʛ/ʩʤ
3 
, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘ-

ʛʨʫʟʢʘ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ 1,4 >d Ó1.3 ʛ/ʩʤ

3 
, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘ-

ʛʨʫʟʢʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ d >1.4 ʛ/ʩʤ

3 
, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʥʝʜʦʧʫʩʪʠʤʘʷ. 
6. ʈʘʩʩʤʦʪʨʠʤ ʧʦʨʦʟʥʦʩʪʴ ʧʦʯʚʳ (ʈ, %). 
ɽʩʣʠ P Ó 55 %, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ. 
ɽʩʣʠ 55>P Ó 45 %, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ 45>P Ó 40 %, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ P < 40 %, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʝ-

ʜʦʧʫʩʪʠʤʘʷ. 
7. ʈʘʩʩʤʦʪʨʠʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʪʨʫʢʪʫʨʥʦʩʪʠ 

(ʂʩʪʨ.). 
ɽʩʣʠ ʂʩʪʨ < 1.5, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ. 
ɽʩʣʠ 1,5>ʂʩʪʨÓ1,0, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟ-

ʢʘ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ 1,0>ʂʩʪʨÓ 0,67, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘ-

ʛʨʫʟʢʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ ʂʩʪʨ < 0,67, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʥʝʜʦʧʫʩʪʠʤʘʷ. 

8. ʈʘʩʩʤʦʪʨʠʤ ʩʫʤʤʫ ʚʦʜʦʫʩʪʦʡʯʠʚʳʭ ʘʛʨʝʛʘ-

ʪʦʚ (×BA, %) 

ɽʩʣʠ ×BA Ó  60 %, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ. 

ɽʩʣʠ 60%>×BA Ó  40 %, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ 

ʥʘʛʨʫʟʢʘ ʜʦʧʫʩʪʠʤʘʷ. 

ɽʩʣʠ 40%>×BA Ó  30 %, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ 

ʥʘʛʨʫʟʢʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ. 

ɽʩʣʠ ×BA <30%, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʥʝʜʦʧʫʩʪʠʤʘʷ. 
9. ʈʘʩʩʤʦʪʨʠʤ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

(ʉʪʤ, ʤʛ/ʢʛ), ʩʨʘʚʥʠʤ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʘʥʥʳʤʠ [3.- 
ʉ.132] ʠ ʧʨʦʚʝʜʝʤ ʥʦʨʤʠʨʦʚʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 
ʥʘʛʨʫʟʢʠ.  
ɽʩʣʠ ʉʪʤ < ʇɼʂ, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ. 
ɽʩʣʠ ʉʪʤ =ʇɼʂ, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ ʉʪʤ ï 1-2-ʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ, ʪʦʛʜʘ 

ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ ʉʪʤ ï 3-4-ʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ, ʪʦʛʜʘ 

ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʝʜʦʧʫʩʪʠʤʘʷ. 
10. ʈʘʩʩʤʦʪʨʠʤ ʦʙʦʛʘʱʝʥʥʦʩʪʴ ʧʦʯʚʳ ʬʝʨʤʝʥ-

ʪʘʤʠ (ʆʌ), ʩʨʘʚʥʠʤ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʘʥʥʳʤʠ [3.- 
ʉ.131] ʠ ʧʨʦʚʝʜʝʤ ʥʦʨʤʠʨʦʚʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 
ʥʘʛʨʫʟʢʠ.  
ɽʩʣʠ ʆʌ ï ʙʦʛʘʪʘʷ ʠ ʦʯʝʥʴ ʙʦʛʘʪʘʷ, ʪʦʛʜʘ ʘʥʪʨʦ-

ʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʙʣʘʛʦʧʨʠʷʪʥʘʷ. 
ɽʩʣʠ ʆʌ ï ʩʨʝʜʥʷʷ ʠ ʙʦʛʘʪʘʷ, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥ-

ʥʘʷ ʥʘʛʨʫʟʢʘ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ ʆʌ ï ʩʨʝʜʥʷʷ, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟ-

ʢʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ ʆʌ ï ʥʠʞʝ ʩʨʝʜʥʝʡ, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ 

ʥʘʛʨʫʟʢʘ ʥʝʜʦʧʫʩʪʠʤʘʷ. 

11.  ʈʘʩʩʤʦʪʨʠʤ ʩʤʳʚ ʧʦʯʚʳ (æʇ, ʪ/ʛʘ), ʩʨʘʚʥʠʤ 
[3. - ʉ. 133] ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʘʥʥʳʤʠ (æʇ ) ʠ ʧʨʦ-
ʚʝʜʝʤ ʥʦʨʤʠʨʦʚʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ.  
ɽʩʣʠ æʇ < æʇʜ, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ. 
ɽʩʣʠ 1,5> æʇ Ó æʇʜ, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘ-

ʛʨʫʟʢʘ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ 2 æʇ > æʇ Ó  1,5 æʇʜ, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ 

ʥʘʛʨʫʟʢʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ.  
ɽʩʣʠ æʇ Ó 2 æʇʜ, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʥʝʜʦʧʫʩʪʠʤʘʷ. 
III.   ʅʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦ 

ʧʦʯʚʝʥʥʳʭ  ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʘʭ ʧʦ ʧʦʣʷʤ ʚ 
ʘʛʨʦʣʘʥʜʰʘʬʪʝ  ʥʘ ʧʘʰʥʝ. 

IV.  ʉʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪʳ:  
1. ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ (ʋʧ) ʟʝʨʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʦ ʬʦʨʤʫʣʝ:  
ʋʧ = 0,058 Ĭ ɻ Ĭ  ʅʘ Ĭ d Ĭ (100+W)  - ʜʣʷ ʯʝʨʥʦ-

ʟʝʤʦʚ ʪʠʧʠʯʥʳʭ ʠ ʚʳʱʝʣʦʯʝʥʥʳʭ 

ʋʧ = 0,053 Ĭ ɻ Ĭ  ʅʘ Ĭ d Ĭ (100+W) ï ʜʣʷ ʩʝʨʳʭ 

ʣʝʩʥʳʭ ʧʦʯʚ, 

ʛʜʝ ɻ ï ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, %;  

      ʅʘ ï ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ;  

D ï ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, ʛ/ʩʤ 
3 
; W ï ʚʣʘʞʥʦʩʪʴ, %. 

2. ʂʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʴʠʨʦʚʘʥʠʷ (ʂʚ, %) ʫʨʦ-

ʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʦ ʬʦʨʤʫʣʝ: 

 
ʛʜʝ  - ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʪ/ʛʘ; 
 
     - ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʢʫʣʴʪʫʨ, ʪ/ʛʘ. 

V. ʅʝʦʙʭʦʜʠʤʦ ʩʨʘʚʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦ-
ʜʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʩ ʢʨʠʪʝ-
ʨʠʷʤʠ ʠ ʧʨʦʚʝʩʪʠ ʥʦʨʤʠʨʦʚʘʥʠʝ ʥʘʛʨʫʟʢʠ. 

1. ʈʘʩʩʤʦʪʨʠʤ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʋ) ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʋʧ). ʅʘ ʦʩʥʦʚʘʥʠʠ 
ʢʨʠʪʝʨʠʝʚ (ʩʦʦʪʥʦʰʝʥʠʷ ʫʨʦʞʘʷ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 
ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ) ʧʨʦʚʦʜʠʪʩʷ 
ʥʦʨʤʠʨʦʚʘʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ. 
ɽʩʣʠ ʋ Ò (1,7-1,95)Ā ʋʧ, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘ-

ʛʨʫʟʢʘ ʙʣʘʛʦʧʨʠʷʪʥʘʷ. 
ɽʩʣʠ ʋ = (1,4-1,7)Āʋʧ, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘ-

ʛʨʫʟʢʘ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ ʋ=(1,0-1,4)Āʋʧ, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘ-

ʛʨʫʟʢʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ ʋ< ʋʧ, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʝʜʦ-

ʧʫʩʪʠʤʘʷ. 
2. ʈʘʩʩʤʦʪʨʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʴʠʨʦʚʘʥʠʷ ʫʨʦ-

ʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʦ ʚʨʝʤʝʥʠ 
ʧʦ ʛʦʜʘʤ (ʂʚ) ʠ ʧʨʦʚʝʜʝʤ ʥʦʨʤʠʨʦʚʘʥʠʝ ʘʥʪʨʦʧʦ-
ʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ.  
ɽʩʣʠ  ʂʚ Ò20 %, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ. 
ɽʩʣʠ  20Òʂʚ <25 %, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟ-

ʢʘ ʜʦʧʫʩʪʠʤʘʷ. 
ɽʩʣʠ 25Òʂʚ <30 %, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟ-

ʢʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ. 
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ɽʩʣʠ ʂʚ >30 %, ʪʦʛʜʘ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 
ʥʝʜʦʧʫʩʪʠʤʘʷ. 

VI. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ 
ʘʥʘʣʠʟʫ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʚr -
ʷʚʠʪʴ ʢʘʢʦʡ ʧʨʦʮʝʥʪ ʧʘʨʘʤʝʪʨʦʚ ʦʪʥʦʩʷʪʩʷ ʢ  

- ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ, 
- ʜʦʧʫʩʪʠʤʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ, 
- ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟ-

ʢʝ, 
- ʥʝʜʦʧʫʩʪʠʤʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ. 
VII.  ʇʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʠ ʥʦʨʤʠʨʦʚʘʥʠʝ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ. ʂ ʦʧʨʝʜʝʣʝʥʥʦʡ 
ʛʨʘʜʘʮʠʠ ʦʪʥʦʩʷʪ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʠʠ 2/3 ʧʦʢʘʟʘʪʝʣʝʡ 
ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʢʨʠʪʝʨʠʷʤ ʜʦʧʫʩʪʠʤʳʭ ʘʥ-
ʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʠ 100 % ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ  ʘʛʨʦʣʘʥʜʰʘʬʪʘ. 

ɺʳʚʦʜ. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʠ ʥʦʨʤʠʨʦ-
ʚʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ ʥʘ 
ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʧʦʯʚʳ (ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 
ʧʦʯʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʯʝʩʪʚʘ ʧʦʯʚʳ, ʩʪʝʧʝʥʠ ʝʸ 
ʜʝʛʨʘʜʘʮʠʠ) ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛ-
ʨʦʣʘʥʜʰʘʬʪʘ (ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʨʦ-
ʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʢʦʵʬʬʠ-
ʮʠʝʥʪʘ ʝʸ ʚʘʨʴʠʨʦʚʘʥʠʷ) ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠ-
ʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʕʪʦ ʧʦ-
ʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ 
ʘʛʨʦʣʘʥʜʰʘʬʪʝ, ʚʳʷʚʠʪʴ ʧʦʣʷ ʠʣʠ ʫʯʘʩʪʢʠ  ʩ ʥʝʜʦ-
ʧʫʩʪʠʤʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʨʘʟʨʘʙʦʪʘʪʴ ʠ 
ʧʨʠʥʷʪʴ ʤʝʨʳ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 
ʚ ʮʝʣʷʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʳʭ ʨʝ-
ʩʫʨʩʦʚ. 
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ʈʝʬʝʨʘʪ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʨʫʧʥʦʧʣʦʜʥʳʭ ʩʦʨʪʦʚ ʞʠʤʦʣʦʩʪʠ ʩ ʤʘʩʩʦʡ ʧʣʦʜʘ 

ʥʝ ʤʝʥʝʝ 2 ʛ, ʜʝʩʝʨʪʥʦʛʦ ʚʢʫʩʘ, ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʣʦʜʘʭ, ʩʢʦ-
ʨʦʧʣʦʜʥʳʭ, ʫʨʦʞʘʡʥʳʭ (ʥʝ ʤʝʥʝʝ 3 ʢʛ ʩ ʢʫʩʪʘ ʥʘ 4-5 ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ), ʢʦʤʧʘʢʪʥʦʡ ʢʨʦʥʦʡ, ʧʨʦʯʥʳʤ 
ʧʨʠʢʨʝʧʣʝʥʠʝʤ ʩʦʧʣʦʜʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʇʨʦʛʨʘʤʤʳ ʠ ʤʝʪʦʜʠʢʠ ʩʝʣʝʢʮʠʠ ʧʣʦʜʦ-
ʚʳʭ, ʷʛʦʜʥʳʭ ʠ ʦʨʝʭʦʧʣʦʜʥʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ɹʳʣʦ ʠʟʫʯʝʥʦ 108 ʩʝʷʥ-
ʮʝʚ ʦʪ ʩʚʦʙʦʜʥʦʛʦ ʦʧʳʣʝʥʠʷ ʩʦʨʪʘ ʇʨʦʚʠʥʮʠʘʣʢʘ, 37 ʩʝʷʥʮʝʚ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩʢʨʝʱʠʚʘʥʠʷ ʇʨʦʚʠʥʮʠʘʣʢʘ 
ʭ ɹʝʨʝʣʴ ʠ 20 ʩʝʷʥʮʝʚ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩʢʨʝʱʠʚʘʥʠʷ ʇʨʦʚʠʥʮʠʘʣʢʘ ʭ 3-11-94. ʉʦʨʪ ʞʠʤʦʣʦʩʪʠ ʩʠʥʝʡ ʇʨʦ-
ʚʠʥʮʠʘʣʢʘ ʠʤʝʝʪ ʧʣʦʜʳ ʩ ʧʨʦʯʥʳʤ ʧʨʠʢʨʝʧʣʝʥʠʝʤ ʙʦʣʝʝ 3,0 ʩʤ ʚ ʜʣʠʥʫ, ʤʘʩʩʦʡ ʙʦʣʝʝ 2,2 ʛ ʠ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʴʶ ʙʦʣʝʝ 2 ʢʛ ʩ ʢʫʩʪʘ ʥʘ 3-4 ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʩʦʨʪʘ ʇʨʦʚʠʥʮʠʘʣʢʘ ʩ ʪʨʝʭʮʚʝʪʢʦʚʳʤ ʩʠʥʘʥʪʠʝʤ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫ-
ʯʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʬʦʨʤʳ ʩ ʢʦʤʧʣʝʢʩʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʳʜʝʣʝʥʳ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʝ ʛʠʙʨʠʜʳ, ʦʙʣʘʜʘʶʱʠʝ ʧʨʦʯʥʳʤ ʧʨʠʢʨʝʧʣʝʥʠʝʤ ʧʣʦʜʦʚ, ʭʦʨʦʰʝʛʦ ʚʢʫʩʘ (ʚʳʰʝ 4,5 ʙʘʣʣʘ), 
ʢʨʫʧʥʦʧʣʦʜʥʳʝ (ʩʚʳʰʝ 2,0 ʛ), ʩʢʦʨʦʧʣʦʜʥʳʝ ʠ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 2,5 ʢʛ ʩ ʢʫʩʪʘ ʥʘ 4-5 ʛʦʜ ʧʦʩʣʝ 
ʧʦʩʘʜʢʠ. ʉʦʨʪ ʇʨʦʚʠʥʮʠʘʣʢʘ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚ ʩʝʣʝʢʮʠʠ ʞʠʤʦʣʦʩʪʠ ʩʠʥʝʡ ʢʘʢ ʜʦʥʦʨ ʧʨʠʟʥʘʢʘ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʠ. 
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THE USE OF PROVINCIAL VARIETIES AS DONORS OF AGRONOMIC TRAITS  
IN BREEDING OF BLUE HONEYSUCKLE  
 
PRISHCHEPINA G.A. 
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Essay. The aim of the research is to create large-fruited varieties of honeysuckle with a fruit weight of at 

least 2 g, dessert flavor, with a high content of biologically active substances in the fruit, perishable, yielding (at 
least 3 kg per Bush for 4-5 years after planting), a compact crown, strong attachment of the nozzles. The studies 
were conducted according to the program and methods of selection of fruit, berry and nut crops in the forest-
steppe of the Altai territory. 108 seedlings were studied from free pollination of the provincialka variety, 37 
seedlings in the combination of crossing the provincial x Berel and 20 seedlings in the combination of crossing 
the provincial x 3-11-94. The blue provincial honeysuckle variety has fruits with a strong attachment of more 
than 3.0 cm in length, weighing more than 2.2 g and a productivity of more than 2 kg per Bush for 3-4 years 
after planting. The studies have shown that the use in breeding work of the provincial variety with three-flower 
synantium allowed to obtain promising forms with a complex of economic and biological characteristics. Prom-
ising hybrids with strong attachment of fruits, good taste (above 4.5 points), large-fruited (over 2.0 g), perisha-
ble and with a yield of at least 2.5 kg per Bush for 4-5 years after planting are identified. The provincial variety 
can be recommended in the selection of blue honeysuckle as a donor of the sign of productivity and large fruit-
fulness. 
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Key words: blue honeysuckle, variety of honeysuckle Provincialka, three-flower synantium, hybrids, inher-
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ɺʚʝʜʝʥʠʝ. ɾʠʤʦʣʦʩʪʴ ʩʠʥʷʷ (Lonicera caerulea 

L.) ï ʷʛʦʜʥʘʷ ʢʫʣʴʪʫʨʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʧʨʝʠʤʫ-
ʱʝʩʪʚʝʥʥʦ ʚ ʯʘʩʪʥʳʭ ʩʘʜʘʭ ʚ ʩʨʝʜʥʝʡ ʠ ʩʝʚʝʨʥʦʡ 
ʟʦʥʝ ʩʘʜʦʚʦʜʩʪʚʘ. ɼʣʷ ʰʠʨʦʢʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʵʪʘ 
ʢʫʣʴʪʫʨʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʚ 1956 ʛʦʜʫ; ʥʦ ʧʝʨʚʳʝ ʩʦʨ-
ʪʘ ʧʦʷʚʠʣʠʩʴ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʈʌ ʪʦʣʴʢʦ 
ʚ 1980 ʛ. ʂ 2018 ʛ. ʚ ʈʦʩʩʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫʞʝ 
110 ʩʦʨʪʦʚ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ [1], 152 
ʩʦʨʪʘ ʧʨʦʭʦʜʷʪ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ. ɾʠʤʦʣʦʩʪʴ ʩʠʥʷʷ 
ʮʝʥʠʪʩʷ ʟʘ ʦʯʝʥʴ ʨʘʥʥʠʡ ʩʨʦʢ ʧʣʦʜʦʥʦʰʝʥʠʷ. ʊʘʢʞʝ 
ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʵʪʦʡ ʷʛʦʜʥʦʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʶʪʩʷ 
ʝʞʝʛʦʜʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ, ʚʠʪʘʤʠʥʥʘʷ ʮʝʥʥʦʩʪʴ ʠ 
ʜʠʝʪʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ. ʗʛʦʜʥʳʡ ʢʫʩʪʘʨʥʠʢ 
ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴʶ [2-3]. 
ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʞʠʤʦʣʦʩʪʠ ʩʠʥʝʡ ʦʪʥʦʩʷʪʩʷ ʩʨʘʚ-

ʥʠʪʝʣʴʥʘʷ ʤʝʣʢʦʧʣʦʜʥʦʩʪʴ, ʩʘʤʦʩʪʝʨʠʣʴʥʦʩʪʴ, ʚʪʦ-
ʨʠʯʥʦʝ (ʦʩʝʥʥʝʝ) ʮʚʝʪʝʥʠʝ ʢʫʩʪʦʚ, ʥʝʚʳʩʦʢʘʷ ʫʨʦ-
ʞʘʡʥʦʩʪʴ, ʦʩʳʧʘʝʤʦʩʪʴ ʩʧʝʣʳʭ ʧʣʦʜʦʚ, ʟʘʚʠʩʷʱʘʷ ʦʪ 
ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ 
ʘʛʨʦʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʥʝʦʜʥʦʚʨʝʤʝʥʥʦʝ ʩʦʟʨʝʚʘʥʠʝ ʠ 
ʚʢʫʩ ʧʣʦʜʦʚ ʩ ʛʦʨʯʠʥʢʦʡ, ʭʘʨʘʢʪʝʨʥʳʡ ʦʪʜʝʣʥɹʳʤ 
ʬʦʨʤʘʤ ʠ ʨʝʞʝ ʩʦʨʪʘʤ. ʍʦʟʷʡʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʴʶ 
ʵʪʦʛʦ ʷʛʦʜʥʦʛʦ ʢʫʩʪʘʨʥʠʢʘ ʨʦʩʩʠʡʩʢʠʝ ʩʘʜʦʚʦʜʳ ʟʘ-
ʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʚ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ. ʉ ʪʦʛʦ ʚʨʝʤʝʥʠ 
ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ (ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ), ʚ 
ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ: ʄʦʩʢʚʘ, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʄʠʯʫ-
ʨʠʥʩʢ, ʥʘ ʋʨʘʣʝ, ɸʣʪʘʝ, ʚ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩ-
ʪʦʢʝ ʚʦʟʥʠʢʣʠ ʩʝʣʝʢʮʠʦʥʥʳʝ ʮʝʥʪʨʳ, ʩʪʘʚʰʠʝ ʠʩ-
ʪʦʯʥʠʢʦʤ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [4]. 
ʆʪʜʝʣʴʥʳʝ ʬʦʨʤʳ ʠ ʩʦʨʪʘ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ 

ʚ ʢʦʥʮʝ XX ʠ ʥʘʯʘʣʝ XXI ʚʝʢʦʚ, ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ ʚ 
ʃʠʪʚʫ, ʃʘʪʚʠʶ, ʕʩʪʦʥʠʶ, ʋʢʨʘʠʥʫ, ɹʝʣʦʨʫʩʩʠʶ, 
ʌʠʥʣʷʥʜʠʶ, ʏʝʭʠʶ, ʉʣʦʚʘʢʠʶ, ʉʐɸ, ʂʘʥʘʜʫ, ʂʠ-
ʪʘʡ ʠ ʜʨʫʛʠʝ ʩʪʨʘʥʳ. ɾʠʤʦʣʦʩʪʴ ʜʝʢʦʨʘʪʠʚʥʘ, ʤʝʜʦ-
ʥʦʩʥʘ ʠ ʥʝʧʨʠʭʦʪʣʠʚʘ ʚ ʢʫʣʴʪʫʨʝ, ʧʦʵʪʦʤʫ ʝʸ ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʦʟʝʣʝʥʝʥʠʠ ʠ ʜʝʢʦʨʘʪʠʚʥʦʤ ʩʘʜʦʚʦʜ-
ʩʪʚʝ [4]. 
ʆʜʥoʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ, ʢoʪoʨʳʝ ʩʪoʷʪ ʧʝʨʝʜ ʩʝ-

ʣʝʢʮʠʦʥʝʨʘʤʠ - ʵʪʦ ʩʦʟʜʘʥʠʝ ʢʨʫʧʥʦʧʣʦʜʥʳʭ ʩʦʨʪʦʚ 
ʞʠʤʦʣʦʩʪʠ ʩ ʤʘʩʩʦʡ ʧʣʦʜʘ ʥʝ ʤʝʥʝʝ 2 ʛ, ʜʝʩʝʨʪʥʦʛʦ 
ʚʢʫʩʘ, ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-
ʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʣʦʜʘʭ, ʩʢʦʨʦʧʣʦʜʥʳʭ, ʫʨʦʞʘʡʥʳʭ 
(ʥʝ ʤʝʥʝʝ 3ʢʛ ʩ ʢʫʩʪʘ ʥʘ 4-5 ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ), ʢʦʤ-
ʧʘʢʪʥʦʡ ʢʨʦʥʦʡ, ʧʨʦʯʥʳʤ ʧʨʠʢʨʝʧʣʝʥʠʝʤ ʩʦʧʣʦʜʠʡ 
[2-3, 5]. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʇʨʦʛʨʘʤʤʳ ʠ ʤʝʪʦʜʠʢʠ 
ʩʝʣʝʢʮʠʠé..[5] ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ ɸʣʪʘʡʩʢʦʛʦ 
ʢʨʘʷ. ɹʳʣʦ ʠʟʫʯʝʥʦ 108 ʩʝʷʥʮʝʚ ʦʪ ʩʚʦʙʦʜʥʦʛʦ ʦʧʳ-

ʣʝʥʠʷ ʩʦʨʪʘ ʇʨʦʚʠʥʮʠʘʣʢʘ, 37 ʩʝʷʥʮʝʚ ʚ ʢʦʤʙʠʥʘ-
ʮʠʠ ï ʇʨʦʚʠʥʮʠʘʣʢʘ ʭ ɹʝʨʝʣʴ ʠ 20 ʩʝʷʥʮʝʚ ʇʨʦʚʠʥ-
ʮʠʘʣʢʘ ʭ 3-11-94. ʉʦʨʪ ʞʠʤʦʣʦʩʪʠ ʩʠʥʝʡ ʇʨʦʚʠʥʮʠ-
ʘʣʢʘ ʠʤʝʝʪ ʧʣʦʜʳ ʩ ʧʨʦʯʥʳʤ ʧʨʠʢʨʝʧʣʝʥʠʝʤ, ʙʦʣʝʝ 
3,0 ʩʤ ʚ ʜʣʠʥʫ, ʤʘʩʩʦʡ ʙʦʣʝʝ 2,2 ʛ ʠ ʫʨʦʞʘʝʤ ʙʦʣʝʝ 2 
ʢʛ ʩ ʢʫʩʪʘ ʥʘ 3-4 ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʩʚʦʡʩʪʚ ʩʦʨʪʦʚ ʞʠʤʦʣʦʩʪʠ ʩʠʥʝʡ ʷʚʣʷʝʪʩʷ ʨʘʥʥʝʝ 
ʚʩʪʫʧʣʝʥʠʝ ʚ ʧʣʦʜʦʥʦʰʝʥʠʝ (ʥʘ 3-4 ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜ-
ʢʠ), ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʙʳʩʪʨʫʶ ʦʢʫʧʘʝʤʦʩʪʴ ʟʘʪʨʘʪ ʥʘ 
ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʦʡ ʢʫʣʴʪʫ-
ʨʦʡ [2. - ʉ. 40]. ɺ 2004 ʛʦʜʫ ʙʳʣʦ ʩʦʙʨʘʥʦ ʠ ʧʦʩʝʥ̫ʦ 
137 ʩʝʤʷʥ ʦʪ ʩʚʦʙʦʜʥʦʛʦ ʦʧʳʣʝʥʠʷ ʩʦʨʪʘ ʇʨʦʚʠʥʮʠ-
ʘʣʢʘ ʠ 96 ʩʝʷʥʮʝʚ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʩʦʨʪʦʤ ɹʝʨʝʣʴ ʠ 
ʦʪʙʦʨʥʦʡ ʬʦʨʤʦʡ 3-11-94. ʆʩʝʥʴʶ 2006 ʛʦʜʘ 165 
ʩʝʷʥʮʝʚ ʙʳʣʠ ʚʳʩʘʞʝʥʳ ʚ ʩʝʣʝʢʮʠʦʥʥʳʡ ʩʘʜ ʧʦ ʩʭʝ-
ʤʝ 1ʭ3 ʤ. ʇʝʨʚʦʝ ʧʣʦʜʦʥʦʰʝʥʠʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʞʝ 
ʥʘ 2-ʦʡ ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʚ ʩʝʣʝʢʮʠʦʥʥʳʡ ʩʘʜ ʫ 6,3 
% ʩʝʷʥʮʝʚ. ɺ ʟʠʤʫ 2008-2009 ʛʦʜʘ 6 ʩʝʷʥʮʝʚ ʙʳʣʠ 
ʫʥʠʯʪʦʞʝʥʳ ʛʨʳʟʫʥʘʤʠ. ɺ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 
2009 ʛʦʜʘ ʚ ʧʣʦʜʦʥʦʰʝʥʠʝ ʚʩʪʫʧʠʣʠ 58 ʩʝʷʥʮʝʚ, ʯʪʦ 
ʩʦʩʪʘʚʠʣʦ ʫʞʝ 62,8 % - ʵʪʦ ʥʘ 55 % ʙʦʣʴʰʝ, ʯʝʤ ʚ 
ʧʨʝʜʳʜʫʱʝʤ ʛʦʜʫ. 
ʋʨʦʞʘʡ ʩʝʷʥʮʝʚ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʚʩʪʫʧʣʝʥʠʷ ʚ 

ʧʣʦʜʦʥʦʰʝʥʠʝ ʩʦʙʠʨʘʣʠ ʚʨʫʯʥʫʶ ʩ ʢʘʞʜʦʛʦ ʢʫʩʪʘ 
(ʪʘʙʣʠʮʘ 1). 
ɺ ʧʝʨʚʳʡ ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ 2 ʛʠʙʨʠʜʘ ʟʘʮʚʝʣʠ ʠ 

ʜʘʣʠ ʝʜʠʥʠʯʥʳʝ ʧʣʦʜʳ, ʘ ʩ 4 ʛʠʙʨʠʜʦʚ ʙʳʣʦ ʩʦʙʨʘʥʦ 
ʦʪ 0,2 ʜʦ 0,5 ʢʛ ʧʣʦʜʦʚ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ 58 ʛʠʙʨʠ-
ʜʦʚ ʚʩʪʫʧʠʣʦ ʚ ʧʣʦʜʦʥʦʰʝʥʠʝ, 4 ʠʟ ʥʠʭ ʜʘʣʠ ʫʨʦʞʘʡ 
ʦʪ 1,2 ʜʦ 1,4 ʢʛ ʩ ʢʫʩʪʘ. ɺ 2010 ʛʦʜʫ (ʥʘ 3 ʛʦʜ ʧʦʩʣʝ 
ʧʦʩʘʜʢʠ) ʩ ʛʠʙʨʠʜʦʚ 1-97 ʠ 54-97  ʩʦʙʨʘʣʠ 2,7 ʠ 3,1 
ʢʛ ʩ ʢʫʩʪʘ. ɺ 2012 ʛʦʜʫ ʫ 28 ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ (ʦʢʦ-
ʣʦ 26 %) ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʦʪ 2,3 ʜʦ 3,0 ʢʛ ʩ ʢʫʩ-
ʪʘ ʠ ʚʳʰʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ ʩʜʝ-
ʣʘʪɹ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʝʣʝʢʮʠʠ 
ʩʦʨʪʘ ʇʨʦʚʠʥʮʠʘʣʢʘ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʢʦʨʦʧʣʦʜʥʳʝ 
ʛʠʙʨʠʜʳ ʩ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʥʝʩʤʦʪʨʷ ʥʘ 
ʫʥʘʩʣʝʜʦʚʘʥʥʳʡ ʦʪ ʤʘʪʝʨʠʥʩʢʦʛʦ ʨʘʩʪʝʥʠʷ ʩʜʝʨʞʘʥ-
ʥʳʡ ʨʦʩʪ ʧʦʙʝʛʦʚ (0,7-1,0 ʤ). 
ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʛʠʙʨʠʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʞʠʤʦ-

ʣʦʩʪʠ ʩʠʥʝʡ ʥʘ ʩʝʷʥʮʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʪʨʝʭʮʚʝʪʢʦʚʳʝ 
ʩʦʮʚʝʪʠʷ, ʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʈʦʩʩʠʠ ʚ ʨʘʙʦʪʘʭ 
ɸ.ɻ. ʂʫʢʣʠʥʦʡ [3], ʖ.ɺ. ɹʫʨʤʝʥʢʦ, ɺ.ʅ. ʉʦʨʦʢʦʧʫ-
ʜʦʚʘ [6] ʠ ɻ.ɸ. ʇʨʠʱʝʧʠʥʦʡ, ɺ.ʅ. ʉʦʨʦʢʦʧʫʜʦʚʘ [7] 
ʥʘʟʳʚʘʝʤʳʝ ʢʘʢ çʪʝʨʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷè ʠʣʠ 
ʘʥʦʤʘʣʠʠ, ʦʧʠʩʘʥʥʳʝ ʪʘʢ: çéʆʙʝʨʪʢʘ ʥʝ ʧʦʣʥʦʩʪʴʶ 
ʦʭʚʘʪʳʚʘʝʪ ʩʦʧʣʦʜʠʝ, ʠ ʜʚʝ ʩʦʯʥʳʝ ʟʘʚʷʟʠ ʩ ʩʝʤʝʥʘ-
ʤʠ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠè.  

 
ʊʘʙʣʠʮʘ 1 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʝʷʥʮʝʚ ʧʦ ʩʢʦʨʦʧʣʦʜʥʦʩʪʠ 

ʋʨʦʞʘʡ, ʢʛ/ʢʫʩʪ 2008 ʛ. 2009 ʛ. 2010 ʛ. 2011 ʛ. 2012 ʛ. 
ʜʦ 0,5 6 37 24 0 0 
0,6-1,0 0 17 33 2 0 
1,1-1,5 0 4 27 54 21 
1,6-2,0 0 0 7 22 44 
2,1-2,5 ʠ ʚʳʰʝ 0 0 1 14 27 
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʯʘʩʪʠʯʥʦʝ 
ʩʨʘʩʪʘʥʠʝ ʜʚʫʭ ʠ ʜʘʞʝ ʪʨʝʭ ʩʦʧʣʦʜʠʡ. ɺ ʵʪʦʤ ʩʣʫ-
ʯʘʝ ʥʘʤʝʯʘʝʪʩʷ ʫʩʣʦʞʥʝʥʠʝ ʧʣʦʜʘ, ʚʢʣʶʯʝʥʠʝ ʚ ʥʝ-
ʛʦ ʝʱʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʯʘʩʪʝʡ. ʕʪʦʪ ʬʘʢʪ ʫʞʝ ʛʦ-
ʚʦʨʠʪ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʙʦ-
ʣʝʝ ʩʣʦʞʥʳʝ ʠ ʦʙʲʝʤʠʩʪʳʝ ʧʣʦʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʠé.è [8-9]. 
ʊʨʝʭʮʚʝʪʢʦʚʦʝ ʩʦʮʚʝʪʠʝ ʞʠʤʦʣʦʩʪʠ ʩʠʥʝʡ ʜʘʝʪ 

ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʧʣʦʜʳ (ʜʦ 3,0 ʛ), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʜʚʫʭʮʚʝʪʢʦʚʳʤ ʩʦʮʚʝʪʠʝʤ. ʇʨʠʚʣʝʯʝʥʠʝ ʚ ʛʠʙʨʠ-
ʜʠʟʘʮʠʶ ʩʦʨʪʘ ʇʨʦʚʠʥʮʠʘʣʢʘ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ 
ʛʠʙʨʠʜʳ ʩ ʧʣʦʜʘʤʠ ʩʚʳʰʝ 2,0 ʛ (ʪʘʙʣʠʮʘ 2). 
ʉʨʝʜʠ ʩʝʷʥʮʝʚ ʩʦʨʪʘ ʇʨʦʚʠʥʮʠʘʣʢʘ ʧʦʣʫʯʝʥʥʳʭ 

ʦʪ ʩʚʦʙʦʜʥʦʛʦ ʦʧʳʣʝʥʠʷ ʚʳʷʚʣʝʥʦ 38 % ʨʘʤʝʪ, 
ʫʥʘʩʣʝʜʦʚʘʚʰʠʭ ʪʨʝʭʮʚʝʪʢʦʚʦʝ ʩʦʮʚʝʪʠʝ. ʇʨʦʮʝʥʪ 
ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʢʨʫʧʥʦʧʣʦʜʥʳʭ ʛʠʙʨʠʜʦʚ (ʤʘʩʩʦʡ 
ʧʣʦʜʘ ʩʚʳʰʝ 1,6 ʛ) ʩʦʩʪʘʚʠʣ 84,0 %. ʉʨʝʜʠ 35 ʩʝʷʥ-
ʮʝʚ ʩ ʪʨʝʭʮʚʝʪʢʦʚʳʤ ʩʠʥʘʥʪʠʝʤ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʧʣʦ-

ʜʘ ʫ 37,7 % ʙʳʣʘ ʚʳʰʝ 2,1 ʛ. 
ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʙʳʣ ʧʨʠʚʣʝ-

ʯʝʥ ʩʦʨʪ ɹʝʨʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʦʪʮʦʚʩʢʦʡ ʬʦʨʤʳ. ʆʜ-
ʥʘʢʦ ʵʪʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʤʘʩʩʝ ʧʣʦʜʘ. ɺʩʝʛʦ ʫ 3 ʩʝʷʥ-
ʮʝʚ ʥʘʙʣʶʜʘʣʠ ʪʨʝʭʮʚʝʪʢʦʚʳʡ ʩʠʥʘʥʪʠʡ, 2 ʠʟ ʥʠʭ 
ʠʤʝʣʠ ʤʘʩʩʫ ʧʣʦʜʘ ʚʳʰʝ 2,1 ʛ. ɹʦʣʴʰʠʥʩʪʚʦ ʛʠʙʨʠ-
ʜʦʚ ʠʤʝʣʠ ʤʘʩʩʫ ʧʣʦʜʘ 1,1-1,5 ʛ. 
ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʢʨʫʧʥʦʧʣʦʜʥʳʭ ʛʠʙʨʠʜʦʚ 

ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʩʦʨʪʘ ʇʨʦʚʠʥʮʠʘʣʢʘ 
ʠ ʦʪʙʦʨʥʦʡ ʬʦʨʤʳ 3-11-94. ʊʨʝʭʮʚʝʪʢʦʚʳʭ ʩʝʷʥʮʝʚ 
ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʙʳʣʦ 65 %. ʋ 12 (60 %) ʠʟ 20 ʛʠʙʨʠ-
ʜʦʚ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʧʣʦʜʘ ʙʳʣʘ ʦʪ 2,0 ʜʦ 3,0 ʛ. 
ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʠ-

ʚʣʝʯʝʥʠʶ ʚ ʛʠʙʨʠʜʠʟʘʮʠʠ ʩʦʨʪʘ ʞʠʤʦʣʦʩʪʠ ʩʠʥʝʡ 
ʇʨʦʚʠʥʮʠʘʣʢʘ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ 23 ʬʦʨʤʳ ʧʦ ʦʩ-
ʥʦʚʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ 
(ʪʘʙʣʠʮʘ 3). 

ʊʘʙʣʠʮʘ 2 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʝʷʥʮʝʚ ʞʠʤʦʣʦʩʪʠ ʩʠʥʝʡ ʧʦ ʤʘʩʩʝ ʧʣʦʜʦʚ ʠ ʥʘʩʣʝʜʦʚʘʥʠʶ ʪʨʝʭʮʚʝʪʢʦ-
ʚʦʛʦ ʩʠʥʘʥʪʠʷ 
ɻʨʫʧʧʘ ʩʢʨʝʱʠʚʘʥʠʷ ʂʦʣʠʯʝʩʪʚʦ ʩʦʧʣʦʜʠʡ (%), 

ʤʘʩʩʦʡ (ʛ): 
ʉʦʮʚʝʪʠʝ 

0,5-1,0 1,1-1,5 1,6-2,0 2,1  
ʠ ʚʳʰʝ 

ʪʨʝʭʮʚʝʪʢʦʚʦʝ ʜʚʫʭʮʚʝʪʢʦʚʦʝ 
ʰʪ. % ʰʪ. % 

ʉʆ* ʇʨʦʚʠʥʮʠʘʣʢʘ - 16,0 46,3 37,7 35 38,0 57 62,0 
ʇʨʦʚʠʥʮʠʘʣʢʘ ʭ 3-11-94 - 10,0 30,0 60,0 13 65,0 7 35,0 
ʇʨʦʚʠʥʮʠʘʣʢʘ ʭ ɹʝʨʝʣʴ 10,8 49,5 34,3 5,4 3 8,1 34 91,9 
ʉʆ* - ʩʚʦʙʦʜʥʦʝ ʦʧʳʣʝʥʠʝ 
 
ʊʘʙʣʠʮʘ 3 - ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʙʦʨʥʳʭ ʬʦʨʤ 
ˉ ʛʠʙʨʠʜʘ ʊʠʧ ʩʦʮʚʝʪʠʷ ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʩʦʧʣʦʜʠʷ, 

ʛ 
ɺʢʫʩ ʧʣʦ-
ʜʘ, ʙʘʣʣ 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ  
ʩ ʢʫʩʪʘ, ʢʛ 

ʉʚʦʙʦʜʥʦʝ ʦʧʳʣʝʥʠʝ ʩʦʨʪʘ ʇʨʦʚʠʥʮʠʘʣʢʘ 
3-97 ʪʨʝʭʮʚʝʪʢʦʚʳʡ 2,6 4,9 3,1 
4-97 ʪʨʝʭʮʚʝʪʢʦʚʳʡ 2,4 4,9 3,5 
16-97 ʜʚʫʭʮʚʝʪʢʦʚʳʡ 2,0 4,8 3,0 
17-97 ʪʨʝʭʮʚʝʪʢʦʚʳʡ 2,9 4,6 3,2 
29-97 ʪʨʝʭʮʚʝʪʢʦʚʳʡ 2,6 4,8 3,3 
40-97 ʜʚʫʭʮʚʝʪʢʦʚʳʡ 2,7 4,8 3,5 

41-97 ʪʨʝʭʮʚʝʪʢʦʚʳʡ 2,4 4,7 3,0 
75-97 ʪʨʝʭʮʚʝʪʢʦʚʳʡ 2,0 4,6 2,8 
79-97 ʜʚʫʭʮʚʝʪʢʦʚʳʡ 2,0 4,8 3,0 
91-97 ʜʚʫʭʮʚʝʪʢʦʚʳʡ 1,9 4,8 3,2 

ʇʨʦʚʠʥʮʠʘʣʢʘ ʭ 3-11-94 

2-34-06 ʪʨʝʭʮʚʝʪʢʦʚʳʡ 2,7 4,9 3,1 
2-37-06 ʜʚʫʭʮʚʝʪʢʦʚʳʡ 1,9 4,9 3,2 
2-38-06 ʪʨʝʭʮʚʝʪʢʦʚʳʡ 2,1 4,8 3,5 
2-40-06 ʪʨʝʭʮʚʝʪʢʦʚʳʡ 2,6 4,5 3,5 
2-41-06 ʪʨʝʭʮʚʝʪʢʦʚʳʡ 2,6 4,9 3,7 

2-42-06 ʜʚʫʭʮʚʝʪʢʦʚʳʡ 2,4 4,8 3,4 

2-46-06 ʜʚʫʭʮʚʝʪʢʦʚʳʡ 2,9 4,8 3,4 
2-50-06 ʪʨʝʭʮʚʝʪʢʦʚʳʡ 2,4 4,6 3,0 

2-52-06 ʪʨʝʭʮʚʝʪʢʦʚʳʡ 2,0 4,7 2,9 

ʇʨʦʚʠʥʮʠʘʣʢʘ ʭ ɹʝʨʝʣʴ 
ɻ-1-94 ʜʚʫʭʮʚʝʪʢʦʚʳʡ 1,9 4,4 4,1 
ɻ-4-94 ʪʨʝʭʮʚʝʪʢʦʚʳʡ 2,6 4,3 3,6 
ɻ-11-94 ʜʚʫʭʮʚʝʪʢʦʚʳʡ 1,6 4,5 3,5 

ɻ-32-94 ʜʚʫʭʮʚʝʪʢʦʚʳʡ 1,8 4,5 3,9 
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ʉʨʝʜʠ ʛʠʙʨʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʩʝʤʷʥ ʩʚʦʙʦʜ-
ʥʦʛʦ ʦʧʳʣʝʥʠʷ ʩʦʨʪʘ ʞʠʤʦʣʦʩʪʠ ʩʠʥʝʡ ʇʨʦʚʠʥʮʠ-
ʘʣʢʘ, ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ 10 
ʬʦʨʤ. ʃʫʯʰʠʤʠ ʩ ʤʘʩʩʦʡ ʧʣʦʜʘ ʙʦʣʴʰʝ 2,5 ʛ ʚʳʜʝ-
ʣʝʥʦ 4 ʬʦʨʤʳ: 3-97 (2,6 ʛ); 17-97 (2,9 ʛ); 29-27 (2,6 
ʛ); 40-97 (2,7 ʛ). ɺʢʫʩ ʫ ʚʩʝʭ ʦʪʙʦʨʥʳʭ ʛʠʙʨʠʜʦʚ 
ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 4,6 ï 4,9 ʙʘʣʣʘ. ɹʦʣʴʰʠʥʩʪʚʦ 
ʛʠʙʨʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʩʝʤʷʥ ʦʪ ʩʚʦʙʦʜʥʦʛʦ 
ʦʧʳʣʝʥʠʷ ʩʦʨʪʘ ʇʨʦʚʠʥʮʠʘʣʢʘ ʫʥʘʩʣʝʜʦʚʘʣʠ ʩʜʝʨ-
ʞʘʥʥʳʡ ʨʦʩʪ ʧʦʙʝʛʦʚ ʢʘʢ ʫ ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʳ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʫʨʦʞʘʡ ʫ ʬʦʨʤ 3-97; 4-97;17-97; 
29-97; 40-97 ʠ 91-97 ʙʳʣ ʙʦʣʴʰʝ 3,0 ʢʛ ʩ ʢʫʩʪʘ. 
ʃʫʯʰʠʤʠ, ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ ʚ ʵʪʦʡ ʛʨʫʧʧʝ 
ʚʳʜʝʣʠʣʠʩʴ 2 ʦʪʙʦʨʥʳʝ ʬʦʨʤʳ: 4-97 ʠ 40-97. ʇʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴ ʥʘ 4-5 ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʩʦʩʪʘʚʠʣ 
ʦʢʦʣʦ 4-ʭ ʢʛ ʩ ʢʫʩʪʘ. ʇʣʦʜʳ ʢʨʫʧʥʳʝ ʩ ʭʦʨʦʰʠʤʠ 
ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʠ ʧʨʦʯʥʳʤ ʧʨʠʢʨʝʧʣʝʥʠʝʤ 
ʧʣʦʜʦʚ. ʅʘʤʠ ʚʳʜʝʣʝʥʳ ʜʘʥʥʳʝ ʛʠʙʨʠʜʳ ʢʘʢ ʧʨʝ-
ʪʝʥʜʝʥʪʳ ʥʘ ʩʦʨʪʘ, ʥʘ ʢʦʪʦʨʳʝ ʦʬʦʨʤʣʷʶʪʩʷ ʜʦʢʫ-
ʤʝʥʪʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ɻʉʀ. 
ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʩʢʨʝʱʠʚʘʥʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʘ ʦʪʙʦʨʥʘʷ ʬʦʨʤʘ 3-11-94, ʫ ʢʦʪʦʨʦʡ ʚ ʦʪʜʝʣʴ-
ʥʳʝ ʛʦʜʳ ʧʨʦʷʚʣʷʝʪʩʷ ʪʨʝʭʮʚʝʪʢʦʚʦʩʪʴ. ɻʠʙʨʠʜʦ-
ʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʝʥʦʬʦʥʜʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʦʪ-
ʙʦʨʥʳʝ ʬʦʨʤʳ ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘ-
ʯʝʩʪʚʘʤʠ, ʢʨʫʧʥʦʧʣʦʜʥʳʝ, ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʴʶ ʥʘ 3-4 ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ (ʦʢʦʣʦ 3-ʭ ʢʛ ʩ ʢʫʩ-
ʪʘ). ʃʫʯʰʠʤ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ 
ʚʳʜʝʣʝʥ ʛʠʙʨʠʜ 2-41-06 ʩ ʤʘʩʩʦʡ ʧʣʦʜʘ 2,6 ʛ, ʚʢʫ-

ʩʦʤ 4,9 ʙʘʣʣʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 3,7 ʢʛ ʩ ʢʫʩʪʘ (ʪʘʙ-
ʣʠʮʘ 3). 
ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʩʦʨʪʘ ʇʨʦʚʠʥʮʠʘʣʢʘ ʩ ʪʨʝʭ-
ʮʚʝʪʢʦʚʳʤ ʩʠʥʘʥʪʠʝʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʦʨʪʘ ʩ 
ʚʳʩʦʢʠʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘ-
ʤʠ. 
ɺ ʛʨʫʧʧʝ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʦʪʮʦʚʩʢʦʡ ʬʦʨʤʳ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪ ɹʝʨʝʣʴ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʢʦʤ-
ʧʘʢʪʥʦʡ ʢʨʦʥʦʡ, ʚʳʩʦʢʦʡ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ (ʜʦ 6 
ʢʛ/ʢʫʩʪ), ʙʳʣʦ ʚʳʜʝʣʝʥʦ 4 ʵʣʠʪʥʳʝ ʬʦʨʤʳ: ɻ-1-94; 
ɻ-4-94; ɻ-11-94 ʠ ɻ-32-94. ʋʨʦʞʘʡ ʩ ʦʜʥʦʛʦ ʢʫʩʪʘ 
ʙʦʣʝʝ 3,5 ʢʛ. ʉʘʤʳʤ ʢʨʫʧʥʦʧʣʦʜʥʳʤ ʚʳʜʝʣʝʥ ʛʠʙ-
ʨʠʜ ɻ-4-94, ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʧʣʦʜʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʘ 
2,6 ʛʨʘʤʤʘ. ɻʠʙʨʠʜ ɻ-1-94 ʚʳʜʝʣʠʣʩʷ ʧʦ ʢʦʤʧʣʝʢʩʫ 
ʧʨʠʟʥʘʢʦʚ ʠ ʚ 2018 ʛʦʜʫ ʙʳʣ ʧʝʨʝʜʘʥ ʚ ɻʦʩʩʦʨʪʢʦ-
ʤʠʩʩʠʶ ʧʦʜ ʩʦʨʪʦʚʳʤ ʥʘʟʚʘʥʠʝʤ ʉʠʙʠʨʩʢʠʡ ʩʘʧ-
ʬʠʨ. 
ɺʳʚʦʜ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʩʦʨʪʘ 
ʇʨʦʚʠʥʮʠʘʣʢʘ ʩ ʪʨʝʭʮʚʝʪʢʦʚʳʤ ʩʠʥʘʥʪʠʝʤ ʧʦʟʚʦʣʷ-
ʝʪ ʧʦʣʫʯʠʪʴ ʵʣʠʪʥʳʝ ʛʠʙʨʠʜʳ ʩ ʚʳʩʦʢʠʤ ʧʨʦʷʚʣʝʥʠ-
ʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʛʠʙ-
ʨʠʜʥʦʤ ʧʦʪʦʤʩʪʚʝ. 
ʉʦʨʪ ʇʨʦʚʠʥʮʠʘʣʢʘ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢʘʢ 

ʜʦʥʦʨ ʧʨʠʟʥʘʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʠ 
ʚ ʩʝʣʝʢʮʠʠ ʞʠʤʦʣʦʩʪʠ ʩʠʥʝʡ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘ 2018 ʛ. 
[ʀʥʪʝʨʥʝʪ ʨʝʩʫʨʩ] http://www.gossort.com.  

2. ɾʦʣʦʙʦʚʘ ɿ.ʇ. ʆʪʙʦʨ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʲʝʜʦʙʥʳʭ ʬʦʨʤ ʞʠʤʦʣʦʩʪʠ // ɹʶʣʣʝʪʝʥʴ ɻʣʘʚʥʦʛʦ ʙʦʪ. ʉʘ-
ʜʘ. - 1974. - ɺʳʧ. 92. - ʉ. 40-42. 

3. ʂʫʢʣʠʥʘ ɸ.ɻ. ʇʦʧʫʣʷʮʠʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʞʠʤʦʣʦʩʪʠ ʛʦʣʫʙʦʡ ʚ ʉʠʙʠʨʠ // ɹʶʣʣʝʪʝʥʴ ɻʣʘʚʥʦʛʦ 
ʙʦʪ. ʉʘʜʘ. - 2002. - ɺʳʧ. 136. ï ʉ. 52-55. 

4. ʉʦʨʦʢʦʧʫʜʦʚ ɺ. ʅ., ʂʫʢʣʠʥʘ ɸ. ɻ., ʉʦʣʦʚʴʝʚʘ ɸ. ɽ. ɾʠʤʦʣʦʩʪʴ ʩʠʥʷʷ: ʙʠʦʣʦʛʠʷ, ʩʦʨʪʠʤʝʥʪ ʠ ʦʩ-
ʥʦʚʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. - ʄ.: ʌɻɹʅʋ ɺʉʊʀʉʇ,  2016. - 162 ʩ. 

5. ʇʣʝʭʘʥʦʚʘ ʄ.ʅ. ɾʠʤʦʣʦʩʪʴ.ʇʨʦʛʨʘʤʤʘ ʠ ʤʝʪʦʜʠʢʘ ʩʦʨʪʦʠʟʫʯʝʥʠʷ ʧʣʦʜʦʚʳʭ, ʷʛʦʜʥʳʭ ʠ ʦʨʝʭʦʧ-
ʣʦʜʥʳʭ ʢʫʣʴʪʫʨ // ʇʦʜ ʨʝʜ. ʉʝʜʦʚʘ ɽ.ʅ. ï ʆʨʝʣ, 1999. ï ʉ. 444-457. 

6. ʇʨʠʰʝʧʠʥʘ ɻ.ɸ., ʉʦʨʦʢʦʧʫʜʦʚ ɺ.ʅ. ʉʝʣʝʢʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʩʝʷʥʮʝʚ Lonicera caeruleae L. ʦʪ ʩʚʦ-
ʙʦʜʥʦʛʦ ʦʧʳʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ɸʣʪʘʷ // ʇʣʦʜʦʚʦʜʩʪʚʦ ʠ ʷʛʦʜʦʚʦʜʩʪʚʦ ʈʦʩʩʠʠ: ʩʙ.ʥʘʫʯʥʳʭ ʨʘʙʦʪ. ï ʄ.: 
ʌɻɹʅʋ ɺʉʊʀʉʇ, 2017. ï ʊ. 51. ï ʉ. 36-39. 

7. ɹʫʨʤʝʥʢʦ ʖ.ɺ., ʉʦʨʦʢʦʧʫʜʦʚ ɺ.ʅ. ʆʙ ʫʢʣʦʥʝʥʠʠ ʚ ʨʘʟʚʠʪʠʠ ʧʣʦʜʦʚ ʛʦʣʫʙʳʭ ʞʠʤʦʣʦʩʪʝʡ ʚ ʫʩ-
ʣʦʚʠʷʭ ʎʏɿ: ʤʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɹʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ ʚ 21 
ʚʝʢʝ: ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝh ʝʥʠʷè, ʧʦʩʚʷʱʝʥʥʘʷ 10-
ʣʝʪʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. - ɹʝʣʛʦʨʦʜ: ʀʟʜ-
ʚʦ çʇʦʣʠʪʝʨʨʘè, 2009. - ʉ. 190-193. 

8. ʇʣʝʭʘʥʦʚʘ ʄ.ʅ. ʀʟʤʝʥʯʠʚʦʩʪʴ  Lonicera kamtshatica (Sevast)  Pojark. ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʘʤʯʘʪʢʠ // 
ɹʶʣʣʝʪʝʥʴ ʅʊʀ ɺʀʈ. - 1989. - ɺʳʧ. 194.- ʉ. 89 ï 94. 

9. ʇʣʝʭʘʥʦʚʘ ʄ.ʅ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʮʚʝʪʢʘ ʚʠʜʦʚ ʞʠʤʦʣʦʩʪʠ ʧʦʜʩʝʢʮʠʠ 
Caeruleae Rehd. // ʊʨʫʜʳ ʧʦ ʧʨʠʢʣ. ʙʦʪ., ʛʝʥ. ʠ ʩʝʣ. - 1990. - ʊ. 131. - ʉ. 125 ï 129. 
 

List of sources used 
1. State register of breeding achievements, approved for use in 2018 [Internet resource] 

http://www.gossort.com. 
2. Zholobova Z.P. Selection of productive edible forms of honeysuckle // Bulletin of the Main Bot. The gar-

den. - 1974. - Issue. 92. - P. 40-42. 
3. Kuklina A.G. Populational variability of honeysuckle blue in Siberia // Bulletin of the Main Bot. The gar-

den. - 2002. - Issue. 136. - P. 52-55. 



ɸɻʈʆʅʆʄʀʗ 

__________________________________________________________________________________________ 
 

 20 

4. Sorokopudov V.N., Kuklina A.G., Solovyeva A.Ye. Honeysuckle blue: biology, assortment and bases of 
cultivation. - ʄ .: ʌɻɹʅʋ ɺʉʊʀʉʇ, 2016. - 162 ʨ. 

5. Plekhanova M.N. Zhmolost.Program and a technique of sorting of fruit, berry and nut-bearing crops // Ed. 
Sedova E.N. - Eagle, 1999. - P. 444-457. 

6. Prishepina G.A., Sorokopudov V.N. Selection estimation of seedlings of Lonicera caeruleae L. from free 
pollination in Altai conditions // Fruit growing and Russian grapes: collection of scientific works. - ʄ.: FGBNU 
VSTISP, 2017. - ʊ. 51. - ʉ. 36-39. 

7. Burmenko Yu.V., Sorokopudov V.N. On the evasion of the development of blue honeysuckle fruit in the 
conditions of TSCH: the materials of the International Scientific and Practical Conference "Botanical Gardens 
in the 21st Century: Conservation of Biodiversity, Development Strategy and Innovative Solutions", dedicated 
to the 10th anniversary of the Botanical Garden of the Belgorod State University. - Belgorod: Publishing house 
"Polyterra", 2009. - P. 190-193. 

8. Plekhanova M.N. Variability of Lonicera kamtshatica (Sevast) Pojark. Basin of the Kamchatka River // 
Bulletin of the STI VIR. - 1989. - Issue. 194. - P. 89 - 94. 

9. Plekhanova M.N. Variability of the morphological characteristics of the flower of the species of honey-
suckle subsection Caeruleae Rehd. // Works on prikl. bot., gene. and sat down. - 1990. - T. 131. - P. 125 - 129. 
__________________________________________________________________________________________ 

 
 
 

ʋɼʂ 634.725  
 
ɿʀʄʆʉʊʆʁʂʆʉʊʔ ʉʆʈʊʆɺ ʀ ɻʀɹʈʀɼʅʓʍ ʉɽʗʅʎɽɺ ʂʈʓɾʆɺʅʀʂɸ  
ɺ ʋʉʃʆɺʀʗʍ ʉɽʈɽʈʆ-ɿɸʇɸɼɸ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 
  
ɸʊʈʆʑɽʅʂʆ ɻ.ʇ., 
ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  
ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, e-mail: atroschenko-g.p@mail.ru. 
 
ʉʂʈʀʇʅʀʏɽʅʂʆ ʄ.ʄ., 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  
ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, e-mail: agrarian1@mail.ru. 
 
ɺʆʃʂʆɺɸ ʂ.ɸ., 
ʘʩʧʠʨʘʥʪ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 
e-mail:volkova_plants@mail.ru. 
 
ʈʝʬʝʨʘʪ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ 

ʢʨʳʞʦʚʥʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2014-2018 ʛʛ. ʚ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʤ ʩʘʜʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʫʨʦʚʝʥʴ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʛʠʙʨʠʜ-
ʥʳʭ ʩʝʷʥʮʝʚ ʢʨʳʞʦʚʥʠʢʘ ʦʧʨʝʜʝʣʷʣʠ ʚʦ ɺʅʀʀʈ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ (ɺʀʈ) ʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʭʦʣʦ-
ʜʠʣʴʥʦʡ ʢʘʤʝʨʝ. ɺ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʥʝ ʦʪʤʝʯʝʥʦ ʧʦʜʤʝʨʟʘʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʩʦʨʪʘʭ ʢʨʳʞʦʚʥʠʢʘ ɸʨʠʩʪʦ-
ʢʨʘʪ, ʄʘʰʝʢʘ, ʇʫʰʢʠʥʩʢʠʡ, ʈʦʤʘʥʪʠʢʘ, ʉʝʨʝʥʘʜʘ, ʕʨʠʜʘʥ ʠ ʥʘ ʛʠʙʨʠʜʥʦʤ ʩʝʷʥʮʝ ʢʨʳʞʦʚʥʠʢʘ 1-4. ʅʘʠ-
ʙʦʣʝʝ ʷʨʢʦʝ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʢʨʳʞʦʚʥʠʢʘ ʠ ʢʦʥʪʨʦʣʴʥʦʛʦ 
ʩʦʨʪʘ ʂʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʧʨʦʤʦʨʘʞʠʚʘʥʠʠ ʧʦʙʝʛʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -
32

0
ʉ. ɹʦʣʝʝ ʚʳʩʦʢʫʶ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʧʦʯʝʢ ʠ ʪʢʘʥʝʡ (ʢʘʤʙʠʷ ʠ ʩʝʨʜʮʝʚʠʥʳ) ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʧʨʦ-

ʤʦʨʘʞʠʚʘʥʠʠ ʧʦʙʝʛʦʚ ʧʨʦʷʚʣʷʶʪ ʛʠʙʨʠʜʥʳʝ ʩʝʷʥʮʳ 1-1, 1-4, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʙʨʠʜʠʟʘʮʠʠ 
ʠʩʭʦʜʥʳʭ ʬʦʨʤ ʂʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ ʭ (ʄʦʩʢʦʚʩʢʠʡ ʢʨʘʩʥʳʡ ʭ Grossularia inermis). 
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Essay. Results of studying of winter hardiness of grades and hybrid seedlings of a gooseberry are presented 
in article. Researches are conducted in 2014-2018 in an educational-experimental garden of the St. Petersburg 
state agricultural university. In vitro the level of frost resistance of hybrid seedlings of a gooseberry was deter-
mined in VNIIR of N.I. Vavilov (VIR) in the low-temperature cold storage room. In field conditions the 
podmerzaniye of plants on gooseberry grades the Aristocrat, Masheka, Pushkin, Romanticism, the Serenade, 
Eridanum and on a hybrid seedling of a gooseberry 1-4 is noted. The brightest expressed decrease in frost re-
sistance of hybrid seedlings of a gooseberry and control grade Krasnoslavyansky is established at a simulated 
promorazhivaniye of escapes at a temperature - 320C. Higher frost resistance of kidneys and fabrics (a cambium 
and a core) at a simulated promorazhivaniye of escapes is shown by the hybrid seedlings 1-1, 1-4 received as a 
result of hybridization of the initial Krasnoslavyansky forms x (Moscow red x Grossularia inermis). 

 
 Keywords: gooseberry, grades, hybrid seedlings, winter hardiness. 
 
ɺʚʝʜʝʥʠʝ. ʂʨʳʞʦʚʥʠʢ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʧʦ-

ʧʫʣʷʨʥʦʩʪʴʶ ʫ ʥʘʩʝʣʝʥʠʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʈʦʩʩʠʠ ʠ 
ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʣʶʙʠʤʳʭ ʷʛʦʜʥʳʭ ʢʫʣʴ-
ʪʫʨ. ɺ ʥʘʨʦʜʝ ʝʛʦ ʠʟʜʘʚʥʘ ʥʘʟʳʚʘʶʪ çʩʝʚʝʨʥʳʤ ʚʠ-
ʥʦʛʨʘʜʦʤè ʟʘ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʚʢʫʩʦʚʳʝ 
ʢʘʯʝʩʪʚʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʢʨʘʩʢʠ ʷʛʦʜ. ʇʦ ʚʢʫʩʫ ʷʛʦʜ 
ʠ ʩʦʜʝʨʞʘʥʠʶ ʚ ʥʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 
ʚʝʱʝʩʪʚ ʣʫʯʰʠʝ ʜʝʩʝʨʪʥʳʝ ʩʦʨʪʘ ʢʨʳʞʦʚʥʠʢʘ, ʜʝʡ-
ʩʪʚʠʪʝʣʴʥʦ, ʥʝ ʫʩʪʫʧʘʶʪ ʤʥʦʛʠʤ ʩʦʨʪʘʤ ʚʠʥʦʛʨʘʜʘ 
[1].  
ʗʛʦʜʳ ʢʨʳʞʦʚʥʠʢʘ ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠ̫ ʚ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ. ʆʥʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫ-
ʶʪʩʷ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ. ʅʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʠʟʜʝʣʠʷ: 
ʩʦʢ, ʩʳʨʦʡ ʜʞʝʤ, ʚʘʨʝʥʴʝ. ɼʣʷ ʢʦʤʧʦʪʦʚ ʣʫʯʰʝ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʟʝʣʝʥʦʧʣʦʜʥʳʝ ʩʦʨʪʘ, ʪʘʢ ʢʘʢ ʢʨʘʩʥʦ-
ʧʣʦʜʥʳʝ ʧʨʠ ʩʪʝʨʠʣʠʟʘʮʠʠ ʫʪʨʘʯʠʚʘʶʪ ʦʢʨʘʩʢʫ ʠ 
ʠʤʝʶʪ ʙʣʝʢʣʳʡ ʚʠʜ. 
ɺʳʩʦʢʫʶ ʦʮʝʥʢʫ  ʧʦʣʫʯʠʣʠ ʩʦʢʠ ʩ ʤʷʢʦʪʴʶ, ʪʘʢ 

ʢʘʢ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʧʝʢʪʠʥʘ, ʦʥʠ 
ʥʝ ʨʘʩʩʣʘʠʚʘʶʪʩʷ. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʘʢʠʭ ʩʦʢʦʚ 
ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʪʦʣʴʢʦ ʟʝʣʝʥʦ- ʠ ʞʝʣʪʦʧʣʦʜʥʳʝ ʩʦʨ-
ʪʘ. ʉʦʟʨʝʚʰʠʝ ʷʛʦʜʳ ʢʨʳʞʦʚʥʠʢʘ ʤʦʛʫʪ ʜʦʣʛʦ ʚʠ-
ʩʝʪʴ ʥʘ ʢʫʩʪʘʭ, ʥʝ ʦʩʳʧʘʷʩʴ ʠ ʥʝ ʪʝʨʷʷ ʩʚʦʠʭ ʢʘʯʝʩʪʚ. 
ɼʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʘ ʉʝʚʝʨʦ-

ɿʘʧʘʜʝ ʩʪʨʘʥʳ (ʚ ʩʨʝʜʥʝʤ 600 ʤʤ ʚ ʛʦʜ), ʟʥʘʯʠʪʝʣʴ-
ʥʳʡ ʩʥʝʛʦʚʦʡ ʧʦʢʨʦʚ (ʦʪ 30 ʜʦ 50 ʩʤ) ʠ ʩʨʘʚʥʠʪʝʣʴ-
ʥʦ ʤʷʛʢʠʡ ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʪʜʝʣʴ-
ʥʳʭ ʩʫʨʦʚʳʭ ʟʠʤ) ʩʦʟʜʘʶʪ, ʚ ʦʙʱʝʤ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ 
ʫʩʣʦʚʠʷ ʜʣʷ ʢʫʣʴʪʫʨʳ ʢʨʳʞʦʚʥʠʢʘ ʚ ʨʝʛʠʦʥʝ. 
ɺʘʞʥʳʡ ʧʨʠʟʥʘʢ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʦʟʜʝʣʳʚʘʥʠʝ 

ʢʨʳʞʦʚʥʠʢʘ ʚ ʢʦʥʢʨʝʪʥʦʡ ʤʝʩʪʥʦʩʪʠ ï  ʟʠʤʦʩʪʦʡ-
ʢʦʩʪʴ. ʇʦ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʠ ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨ-
ʪʘ ʢʨʳʞʦʚʥʠʢʘ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ 
ʚʩʣʝʜʩʪʚʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ 
ʩʦʨʪʘ ʘʤʝʨʠʢʘʥʩʢʦʡ ʛʨʫʧʧʳ ʠ ʠʭ ʧʦʪʦʤʢʠ ʙʦʣʝʝ ʟʠ-
ʤʦʩʪʦʡʢʠ, ʯʝʤ ʩʦʨʪʘ ʝʚʨʦʧʝʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʝʚʨʦʧʝʡʩʢʠʝ ʩʦʨʪʘ ʧʦʚʨʝʞʜʘʶʪʩʷ 
ʦʪ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʤʘʣʦʩʥʝʞʥʳʝ ʟʠʤʳ [2]. 
ʇʨʠʨʦʩʪʳ ʥʘ ʢʫʩʪʘʭ ʢʨʳʞʦʚʥʠʢʘ ʧʦʜʤʝʨʟʘʶʪ 
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ʉ ʜʦ ʣʠʥʠʠ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʉʠʣʴ-

ʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʩʪʝʥʠʷ ʧʦʣʫʯʘʶʪ ʧʨʠ ʯʝʨʝʜʦʚʘ-
ʥʠʠ ʦʪʪʝʧʝʣʝʡ ʩ ʥʠʟʢʠʤʠ (ʜʦ -30

0
ʉ) ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚ 

ʢʦʥʮʝ ʟʠʤʳ. ʆʜʥʘʢʦ ʧʦʜʤʝʨʟʰʠʝ ʢʫʩʪʳ, ʝʩʣʠ ʥʝ ʧʦ-
ʚʨʝʞʜʝʥʘ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ, ʩʧʦʩʦʙʥʳ ʙʳʩʪʨʦ ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘʜʟʝʤʥʫʶ ʯʘʩʪʴ ʟʘ ʩʯʝʪ ʧʨʠʨʦʩʪʦʚ, 
ʧʦʷʚʣʷʶʱʠʭʩʷ ʠʟ ʝʛʦ ʦʩʥʦʚʘʥʠʷ [3]. 
ʊʘʢ ʢʘʢ ʢʨʳʞʦʚʥʠʢ ʨʘʥʦ ʚʳʭʦʜʠʪ ʠʟ ʩʦʩʪʦʷʥʠʷ 

ʧʦʢʦʷ ʠ ʨʘʥʦ ʮʚʝʪʝʪ, ʚʝʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ ʤʦʛʫʪ ʧʦ-
ʚʨʝʜʠʪʴ ʝʛʦ ʮʚʝʪʢʦʚʳʝ ʧʦʯʢʠ, ʮʚʝʪʢʠ ʠ ʤʦʣʦʜʳʝ ʟʘ-
ʚʷʟʠ. 
ɸʥʘʣʠʟ ʟʠʤʥʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʨʘʩʪʝʥʠʡ ʢʨʳʞʦʚ-

ʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʜʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʨʪʠʤʝʥʪ 
ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ 
ʩʝʣʝʢʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙ-
ʨʝʪʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʛʠʙʨʠʜ-
ʥʳʭ ʩʝʷʥʮʝʚ ʢʨʳʞʦʚʥʠʢʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʨʦʠʟ-
ʚʝʩʪʠ ʦʪʙʦʨ ʥʘ ʵʪʦʪ ʚʘʞʥʳʡ ʮʝʥʥʳʡ ʧʨʠʟʥʘʢ. ɼʣʷ 
ʚʳʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʤʦʨʦʟʦʩʪʦʡʢʠʭ ʛʠʙʨʠʜʥʳʭ ʩʝ-
ʷʥʮʝʚ ʠʩʧʦʣʴʟʫʶʪ ʧʦʣʝʚʫʶ ʦʮʝʥʢʫ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ 
ʧʨʦʤʦʨʘʞʠʚʘʥʠʝ ʧʦʙʝʛʦʚ ʨʘʩʪʝʥʠʡ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 
ʦʮʝʥʢʦʡ ʩʪʝʧʝʥʠ ʧʦʜʤʝʨʟʘʥʠʷ ʧʦʯʝʢ ʠ ʪʢʘʥʝʡ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʢʘ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʥʳʭ 

ʩʝʷʥʮʝʚ ʢʨʳʞʦʚʥʠʢʘ ʥʘ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ 
ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʦ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ 
ʢʨʳʞʦʚʥʠʢʘ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʦʜʠʣʠ ʚ ʫʯʝʙ-
ʥʦ-ʦʧʳʪʥʦʤ ʩʘʜʫ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪ-
ʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 2014-2018 ʛʛ. ʇʦ-
ʩʘʜʢʘ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʢʨʳʞʦʚʥʠʢʘ ʧʨʦ-
ʠʟʚʝʜʝʥʘ ʦʩʝʥʴʶ 2014 ʛ. ʈʘʟʤʝʱʝʥʠʝ ʩʦʨʪʦʚ ï ʨʝʥ-
ʜʦʤʠʟʠʨʦʚʘʥʥʦʝ, ʧʦʚʪʦʨʥʦʩʪʴ ï 3-ʢʨʘʪʥʘʷ, ʧʦ 3 ʢʫʩ-
ʪʘ ʚ ʢʘʞʜʦʡ. ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ  ï 3 ʭ 1 ʤ. 
ɻʠʙʨʠʜʥʳʝ ʩʝʷʥʮʳ ʨʘʟʤʝʱʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ 
ʩʭʝʤʝ 3 ʭ 1,5 ʤ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʩʦʨʪ ʂʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ. 
ʉʪʝʧʝʥʴ ʧʦʜʤʝʨʟʘʥʠʷ ʚʝʪʚʝʡ ʨʘʩʪʝʥʠʡ ʢʨʳʞʦʚ-

ʥʠʢʘ ʫʯʠʪʳʚʘʣʠ ʧʦ 5-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ: ʦʪ 0 ʙʘʣʣʘ ï 
ʧʨʠʟʥʘʢʦʚ ʧʦʜʤʝʨʟʘʥʠʷ ʚʝʪʚʝʡ ʥʝʪ ʜʦ 5 ʙʘʣʣʘ ï ʧʦʣ-
ʥʦʝ ʚʳʤʝʨʟʘʥʠʝ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ, ʦʪʨʘʩʪʘʥʠʷ ʥʝʪ [4]. 
ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʫʨʦʚʝʥʴ  ʤʦʨʦʟʦʩʪʦʡ-

ʢʦʩʪʠ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʦʧʨʝʜʝʣʷʣʠ ʚʦ ɺʅʀʀʈ ʠʤ. 
ʅ.ʀ. ɺʘʚʠʣʦʚʘ (ɺʀʈ) ʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʭʦʣʦ-
ʜʠʣʴʥʦʡ ʢʘʤʝʨʝ SANYO MEDICAL  FREEZER ʩʦ-
ʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʄ.ʄ. ʊʶʨʠ-
ʥʦʡ ʠ ɻ.ɸ. ɻʦʛʦʣʝʚʦʡ [5].  ʏʝʨʝʥʢʠ ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝ-
ʛʦʚ  ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʢʨʳʞʦʚʥʠʢʘ ʟʘʛʦʪʘʚʣʠʚʘʣʠ 
ʚ ʩʝʨʝʜʠʥʝ ʟʠʤʳ 2018 ʛ., ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʪʦʨʦʤʫ 
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ʢʦʤʧʦʥʝʥʪʫ ʟʠʤʦʩʪʦʡʢʦʩʪʠ (ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 
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ʚʘʨʠʘʥʪʘʭ ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦ 7 ʯʝ-
ʨʝʥʢʦʚ ʢʘʞʜʦʛʦ ʛʠʙʨʠʜʥʦʛʦ ʩʝʷʥʮʘ. ʕʢʩʧʦʟʠʮʠʷ 
ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 18 ʯʘʩʦʚ. ʇʦʩʣʝ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʯʝʨʝʥʢʠ ʭʨʘʥʠʣʠ 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -5

0
ʉ. ʆʮʝʥʢʫ ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʦʚʦ-

ʜʠʣʠ ʚʝʩʥʦʡ ʤʝʪʦʜʦʤ ʦʪʨʘʱʠʚʘʥʠʷ ʧʦʙʝʛʦʚ ʚ ʩʦʩʫ-
ʜʘʭ ʩ ʚʦʜʦʡ ʧʦ ʩʪʝʧʝʥʠ ʧʦʙʫʨʝʥʠʷ ʪʢʘʥʝʡ ʥʘ ʧʨʦ-
ʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʘʭ ʧʦ ʩʣʝʜʫʶʱʝʡ ʰʢʘʣʝ: 
ʦʪ 0,0 ʙʘʣʣʘ ï ʧʦʚʨʝʞʜʝʥʠʡ ʥʝʪ ʜʦ 5,0 ʙʘʣʣʘ ï ʧʦʯʢʠ 
ʠ ʪʢʘʥʴ ʧʦʛʠʙʣʠ. 
ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ 

ʷʚʣʷʣʠʩʴ 26 ʩʦʨʪʦʚ ʢʨʳʞʦʚʥʠʢʘ ʨʘʟʣʠʯʥʳʭ ʩʝʣʝʢʮʠ-
ʦʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ: ɸʥʛʣʠʡʩʢʠʡ ʞʝʣʪʳʡ, ɸʨʠʩʪʦ-
ʢʨʘʪ, ɹʘʣʪʠʡʩʢʠʡ, ɹʝʣʦʨʫʩʩʢʠʡ ʩʘʭʘʨʥʳʡ, ɹʝʣʳʝ ʥʦ-
ʯʠ, ɻʘʨʢʘʪʝ, ʀʟʘʙʝʣʣʘ, ʂʦʤʘʥʜʦʨ, ʂʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ, 
ʃʘʩʢʦʚʳʡ, ʄʘʰʝʢʘ, ʇʫʰʢʠʥʩʢʠʡ, ʈʦʜʥʠʢ, ʈʦʟʦʚʳʡ, 
ʈʦʤʘʥʪʠʢʘ, ʈʫʩʩʢʠʡ, ʉʘʜʢʦ, ʉʝʚʝʨʥʳʡ ʢʘʧʠʪʘʥ, ʉʝ-
ʨʝʥʘʜʘ, ʉʝʷʥʝʮ ʃʝʬʦʨʘ, ʉʣʠʚʦʚʳʡ, ʊʝʤʥʦ-ʟʝʣʝʥʳʡ 
ʄʝʣʴʥʠʢʦʚʘ, ʍʠʥʥʦʥʤʘʡʪʠ ʉʪʨʘʡʥ (Hinnonmati 
Strain), ʏʝʣʷʙʠʥʩʢʠʡ ʩʣʘʙʦʰʠʧʦʚʘʪʳʡ, ʏʝʨʥʦʩʣʠʚʦ-
ʚʳʡ, ʕʨʠʜʘʥ. ʉʦʨʪʘ ɹʝʣʦʨʫʩʩʢʠʡ ʩʘʭʘʨʥʳʡ, ʄʘʰʝʢʘ 
ʚʳʚʝʜʝʥʳ ʚ ʀʥʩʪʠʪʫʪʝ ʧʣʦʜʦʚʦʜʩʪʚʘ ʅɸʅ ɹʝʣʘʨʫʩʠ, 
ʍʠʥʥʦʥʤʘʡʪʠ ʉʪʨʘʡʥ   ï ʚ ʌʠʥʣʷʥʜʠʠ, ʘ ʦʩʪʘʣʴʥʳʝ 
ï ʚ ʈʦʩʩʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʦʣʝʚʳʭ ʠ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʢʨʳʞʦʚ-
ʥʠʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 10 ʨʘʩʪʝʥʠʡ (1-10), ʧʦʣʫʯʝʥʥʳʭ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʛʠʙʨʠʜʠʟʘʮʠʠ ʠʩʭʦʜʥʳʭ ʬʦʨʤ ʂʨʘʩʥʦʩʣʘ-
ʚʷʥʩʢʠʡ ʭ (ʄʦʩʢʦʚʩʢʠʡ ʢʨʘʩʥʳʡ ʭ Grossularia inermis) 
ʠ ʩʝʷʥʝʮ ʩʚʦʙʦʜʥʦʛʦ ʦʧʳʣʝʥʠʷ ʩʦʨʪʘ ɹʝʣʳʝ ʥʦʯʠ (ʉ-
11-32). ɻʠʙʨʠʜʥʳʝ ʩʝʷʥʮʳ ʧʦʣʫʯʝʥʳ ʥʘʫʯʥʳʤ ʩʦ-
ʪʨʫʜʥʠʢʦʤ ɺʅʀʀʀʈ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ (ɺʀʈ), ʅ.ɸ. 
ʇʫʧʢʦʚʦʡ ʚ 2011 ʛ., ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʜʣʷ ʠʟʫ-
ʯʝʥʠʷ ʚ  ʫʯʝʙʥʦ-ʦʧʳʪʥʳʡ ʩʘʜ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɿʠʤʥʠʝ ʧʝʨʠʦʜʳ ʟʘ 

ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ 
ʢʦʥʪʨʘʩʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɿʠʤʥʠʡ ʧʝʨʠʦʜ 2014-
2015 ʛʛ. ʦʢʘʟʘʣʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʧʝʨʝʟʠʤʦʚʢʠ 
ʨʘʩʪʝʥʠʡ ʢʨʳʞʦʚʥʠʢʘ. ʋʩʪʦʡʯʠʚʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ 
ʦʙʨʘʟʦʚʘʣʩʷ ʚ ʩʝʨʝʜʠʥʝ ʜʝʢʘʙʨʷ ʠ ʩʦʭʨʘʥʷʣʩʷ ʜʦ 
ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʤʘʨʪʘ. ʊʘʢʞʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʳʭ ʥʠʟʢʠʭ ʤʠʥʫʩʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʟʠʤ-
ʥʠʝ ʤʝʩʷʮʳ. ʉʣʘʙʦʝ ʧʦʜʤʝʨʟʘʥʠʝ (0,3-0,7 ʙʘʣʣʦʚ) 
ʦʪʤʝʯʝʥʦ ʥʘ ʩʦʨʪʘʭ ɹʝʣʦʨʫʩʩʢʠʡ ʩʘʭʘʨʥʳʡ, ɻʘʨʢʘʪʝ, 
ʈʦʜʥʠʢ. ʋʩʣʦʚʠʷ ʟʠʤʥʠʭ ʧʝʨʠʦʜʦʚ 2015-2016 ʛʛ. ʠ 
2016-2017 ʛ. ʙʳʣʠ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʧʝʨʝ-
ʟʠʤʦʚʢʠ ʨʘʩʪʝʥʠʡ ʢʨʳʞʦʚʥʠʢʘ. ʆʪʩʫʪʩʪʚʠʝ ʩʥʝʞʥʦ-
ʛʦ ʧʦʢʨʦʚʘ ʚ ʜʝʢʘʙʨʝ ï ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʷʥʚʘʨʷ, ʘ ʟʘʪʝʤ 
ʧʦʩʣʝʜʦʚʘʚʰʠʭ ʜʦʚʦʣʴʥʦ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʵʪʠ 
ʛʦʜʳ ʦʢʘʟʘʣʠ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʠʤʦʩʪʦʡʢʦʩʪʴ 
ʨʷʜʘ ʩʦʨʪʦʚ ʢʨʳʞʦʚʥʠʢʘ (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ  1 ï ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʩʦʨʪʦʚ ʢʨʳʞʦʚʥʠʢʘ (2015-2017 ʛʛ.) 

ʉʦʨʪ ʇʦʜʤʝʨʟʘʥʠʝ, ʙʘʣʣ ʉʦʭʨʘʥʥʦʩʪʴ  
ʨʘʩʪʝʥʠʡ, % 2015 ʛ. 2016 ʛ. 2017 ʛ. ʩʨʝʜʥʝʝ  

ʟʘ 3 ʛʦʜʘ 
ʂʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ (ʢ) 0 0,5 0,2 0,2 100 
ɸʥʛʣʠʡʩʢʠʡ ʞʝʣʪʳʡ 0 0,3 0 0,1 100 
ɸʨʠʩʪʦʢʨʘʪ 0 0 0 0 100 
ɹʘʣʪʠʡʩʢʠʡ 0 0 1,0 0,3 100 
ɹʝʣʦʨʫʩʩʢʠʡ ʩʘʭʘʨʥʳʡ 0,3 0,7 0 0,3 100 
ɹʝʣʳʝ ʥʦʯʠ 0 0,4 0 0,1 100 
ɻʘʨʢʘʪʝ 0,5 1,5 0 0,7 100 
ʀʟʘʙʝʣʣʘ 0 0,2 0,8 0,3 100 
ʂʦʤʘʥʜʦʨ 0 0,5 1,0 0,5 100 
ʃʘʩʢʦʚʳʡ 0 0,4 0 0,1 100 
ʄʘʰʝʢʘ 0 0 0 0 100 
ʇʫʰʢʠʥʩʢʠʡ 0 0 0 0 100 
ʈʦʜʥʠʢ 0,7 2,0 1,0 1,2 100 
ʈʦʟʦʚʳʡ 0 0,5 0 0,2 100 
ʈʦʤʘʥʪʠʢʘ 0 0 0 0 100 
ʈʫʩʩʢʠʡ 0 0,7 2,0 0,9 100 
ʉʘʜʢʦ 0 0,5 0 0,2 100 
ʉʝʚʝʨʥʳʡ ʢʘʧʠʪʘʥ 0 0,7 0.5 0,4 100 
ʉʝʨʝʥʘʜʘ 0 0 0 0 100 
ʉʝʷʥʝʮ ʃʝʬʦʨʘ 0 0,4 0 0,1 100 
ʉʣʠʚʦʚʳʡ 0 0,5 0 0,2 100 
ʊʝʤʥʦ-ʟʝʣʝʥʳʡ ʄʝʣʴ-
ʥʠʢʦʚʘ 

 
0 

 
0 

 
0,5 

 
0,2 

 
100 

ʍʠʥʥʦʥʤʘʡʪʠ ʉʪʨʘʡʥ 0 1,0 0 0,3 100 
ʏʝʣʷʙʠʥʩʢʠʡ ʩʣʘʙʦʰʠ-
ʧʦʚʘʪʳʡ 

 
0 

 
0 

 
0,4 

 
0,1 

 
100 

ʏʝʨʥʦʩʣʠʚʦʚʳʡ 0 0,2 1,0 0,4 100 
ʕʨʠʜʘʥ 0 0 0 0 100 
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ʊʘʙʣʠʮʘ 2 ï ʄʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʢʨʳʞʦʚʥʠʢʘ (2016-2018 ʛʛ.) 
ʉʦʨʪ, ʛʠʙʨʠʜʥʳʡ  

ʩʝ̫ʥʝʮ 
ʇʦʜʤʝʨʟʘʥʠʝ, ʙʘʣʣ ʉʦʭʨʘʥʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ, % 2016 ʛ. 2017 ʛ. 2018 ʛ. ʉʨʝʜʥʝʝ ʟʘ 3 ʛʦʜʘ 
ʂʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ (ʢ) 0,5 0,2 0,5 0,4 100 
1-1 0,2 0,3 0,4 0,3 100 
1-2 0,8 0,4 0,2 0,5 100 
1-3 0,3 0,3 0,6 0,4 100 
1-4 0 0 0 0 100 
1-5 0,3 0,7 0,3 0,4 100 
1-6 1,4 1,1 0.4 0,9 100 
1-7 1,3 0.4 1,0 0,9 100 
1-8 1,5 0.5 2,0 1,3 100 
1-9 0,8 0,2 0,3 0,4 100 
1-10 0,7 0,4 1,0 0,7 100 
ʉ-11-32 0,6 0 0 0,2 100 

 
ʊʘʙʣʠʮʘ 3 ï ʄʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʪʢʘʥʝʡ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʢʨʳʞʦʚʥʠʢʘ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʧʨʦʤʦʨʘ-

ʞʠʚʘʥʠʠ ʧʦʙʝʛʦʚ (2018 ʛ.) 
ʉʦʨʪ, ʛʠʙʨʠʜʥʳʡ ʩʝʷʥʝʮ ʉʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʪʢʘʥʝʡ (ʢʘʤʙʠʷ ʠ ʩʝʨʜʮʝʚʠʥʳ)  

ʧʨʠ ʧʨʦʤʦʨʘʞʠʚʘʥʠʠ, ʙʘʣʣ 
-10
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ʂʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ  (ʢ) 0 0 0 0 1,0 2,5 3,0 
1-1 0 0 0 0 0 1,0 1,8 
1-2 0 0 0 0 0,5 1,5 2,6 
1-3 0 0 0 0 0,5 2,6 3,0 
1-4 0 0 0 0 0 1,2 2,0 
1-5 0 0 0 0 0,4 1,5 3,0 
1-6 0 0 0,5 0,8 1,0 3,6 4,0 
1-7 0 0 0 0,7 1,0 3,2 4,0 
1-8 0 0 0 0 1,3 2,5 3,0 
1-9 0 0 0 0 0 2,0 2,5 
1-10 0 0 0 0,8 1,0 2,0 2,5 
ʉ-11-32 0 0 0 0 0 1,6 3,0 

ʇʦʩʣʝ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ 2015-2016 ʛʛ. ʥʘ ʙʦʣʴ-
ʰʠʥʩʪʚʝ ʩʦʨʪʦʚ ʧʦʜʤʝʨʟʘʥʠʝ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʦ 
0,2-1,0 ʙʘʣʣʘ. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʷ ʙʳʩʪʨʦ 
ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ. ɹʦʣʝʝ ʩʠʣʴʥʦʝ ʧʦʜʤʝʨʟʘʥʠʝ ʨʘʩʪʝ-
ʥʠʡ ʦʪʤʝʯʝʥʦ ʥʘ ʩʦʨʪʘʭ ʈʦʜʥʠʢ (2, 0 ʙʘʣʣʘ) ʠ ɻʘʨʢʘ-
ʪʝ (1,5 ʙʘʣʣʘ). ʅʝ ʦʪʤʝʯʝʥʦ ʧʦʜʤʝʨʟʘʥʠʡ ʥʘ ʩʦʨʪʘʭ 
ɸʨʠʩʪʦʢʨʘʪ, ɹʘʣʪʠʡʩʢʠʡ, ʄʘʰʝʢʘ, ʇʫʰʢʠʥʩʢʠʡ, ʈʦ-
ʤʘʥʪʠʢʘ, ʉʝʨʝʥʘʜʘ, ʊʝʤʥʦ-ʟʝʣʝʥʳʡ ʄʝʣʴʥʠʢʦʚʘ, ʏʝ-
ʣʷʙʠʥʩʢʠʡ ʩʣʘʙʦʰʠʧʦʚʘʪʳʡ, ʕʨʠʜʘʥ. ʅʘ ʢʦʥʪʨʦʣʴ-
ʥʦʤ ʩʦʨʪʝ ʂʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ ʧʦʜʤʝʨʟʘʥʠʝ ʨʘʩʪʝʥʠʡ 
ʩʦʩʪʘʚʠʣʦ 0,5 ʙʘʣʣʘ. 
ɸʥʘʣʠʟ ʧʦʜʤʝʨʟʘʥʠʡ ʚʝʪʚʝʡ ʢʨʳʞʦʚʥʠʢʘ ʧʦʩʣʝ 

ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ 2016-2017 ʛʛ. ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʣʦʚʠ-
ʥʘ ʩʦʨʪʦʚ ʧʨʦʷʚʠʣʘ ʚʳʩʦʢʫʶ ʟʠʤʦʩʪʦʡʢʦʩʪʴ. ʅʘʠʙʦ-
ʣʝʝ ʩʠʣʴʥʦʝ ʧʦʜʤʝʨʟʘʥʠʝ ʦʪʤʝʯʝʥʦ ʥʘ  ʩʦʨʪʝ ʈʫʩ-
ʩʢʠʡ (2,0 ʙʘʣʣʘ). 
ɿʘ ʪʨʠ ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʥʝ ʦʪʤʝʯʝʥʦ ʧʦʜʤʝʨʟʘ-

ʥʠʡ ʨʘʩʪʝʥʠʡ ʥʘ ʩʦʨʪʘʭ ɸʨʠʩʪʦʢʨʘʪ, ʄʘʰʝʢʘ, ʇʫʰ-
ʢʠʥʩʢʠʡ, ʈʦʤʘʥʪʠʢʘ, ʉʝʨʝʥʘʜʘ, ʕʨʠʜʘʥ. ʅʘ ʢʦʥ-
ʪʨʦʣʴʥʦʤ ʩʦʨʪʝ ʂʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ ʧʦʜʤʝʨʟʘʥʠʝ ʨʘʩ-
ʪʝʥʠʡ ʙʳʣʦ ʩʣʘʙʳʤ (0,2 ʙʘʣʣʘ). ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝ-
ʥʠʡ ʫ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʩʦʩʪʘʚʠʣʘ 100 %. 
ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʝʧʝʥʴ ʧʦʜʤʝʨʟʘʥʠʷ ʚʝʪ-

ʚʝʡ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʢʨʳʞʦʚʥʠʢʘ 
ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʠʣʘ ʦʪ 0,2 ʜʦ 1,4 ʙʘʣʣʘ 
(ʪʘʙʣʠʮʘ 2). 

ʅʝ ʦʪʤʝʯʝʥʦ ʧʦʜʤʝʨʟʘʥʠʡ ʥʘ ʛʠʙʨʠʜʥʦʤ ʩʝʷʥ-
ʮʝ ʢʨʳʞʦʚʥʠʢʘ 1-4. ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘ-
ʚʠʣʘ 100 %. 
ɿʠʤʥʝʝ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʨʦʤʦʨʘʞʠʚʘʥʠʝ ʧʦʙʝ-

ʛʦʚ ʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʝ 
ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʨʝʘʣʴʥʫʶ ʩʪʝʧʝʥʴ ʤʦʨʦʟʦ-
ʩʪʦʡʢʦʩʪʠ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʢʨʳʞʦʚʥʠʢʘ. ʄʦʨʦ-
ʟʦʩʪʦʡʢʦʩʪʴ ʧʦʯʝʢ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʢʨʳʞʦʚʥʠ-
ʢʘ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʧʨʦʤʦʨʘʞʠʚʘʥʠʠ ʧʨʝʜʩʪʘʚ-
ʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 3. 
ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ -22

0
ʉ ʥʘʠ-

ʙʦʣʴʰʠʡ ʙʘʣʣ ʧʦʜʤʝʨʟʘʥʠʷ ʧʦʯʝʢ ʦʪʤʝʯʝʥ   ʫ ʛʠʙ-
ʨʠʜʥʳʭ ʩʝʷʥʮʝʚ 1-6, 1-7 (2,0-2,2 ʙʘʣʣʘ). ʅʘ ʢʦʥ-
ʪʨʦʣʴʥʦʤ ʩʦʨʪʝ ʂʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ ʧʦʯʢʠ ʥʝ ʧʦʜ-
ʤʝʨʟʣʠ. 
ʇʨʠ ʧʨʦʤʦʨʘʞʠʚʘʥʠʠ ʧʦʙʝʛʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫ-

ʨʝ -26
0
ʉ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʜʤʝʨʟʘʥʠʷ ʧʦʯʝʢ ʫ 

ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ 1-1, 1-4, 1-9, ʉ-11-32. ʅʘ ʢʦʥ-
ʪʨʦʣʴʥʦʤ ʩʦʨʪʝ ʂʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ ʩʪʝʧʝʥʴ ʧʦʚʨʝ-
ʞʜʝʥʠʷ ʧʦʯʝʢ ʩʦʩʪʘʚʠʣʘ 0,8 ʙʘʣʣʘ. 
ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ -30

0
ʉ ʧʦʯʢʠ 

ʧʦʜʤʝʨʟʣʠ ʫ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʠ 
ʩʦʨʪʝ ʂʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ. ʉʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ 
ʧʦʯʝʢ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 2,0 ʜʦ 3,6 ʙʘʣʣʘ. 
ʇʨʠ ʧʨʦʤʦʨʘʞʠʚʘʥʠʠ ʧʦʙʝʛʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -

32
0
ʉ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ 

ʧʦʯʝʢ ʫ ʚʩʝʭ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʠ ʩʦʨʪʘ ʂʨʘʩʥʦʩʣʘ-
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ʚʷʥʩʢʠʡ.  ʉʪʝʧʝʥʴ ʧʦʜʤʝʨʟʘʥʠʷ ʧʦʯʝʢ ʢʦʣʝʙʘʣʘʩʴ ʦʪ  
3,0 ʜʦ 4,4 ʙʘʣʣʘ, ʇʨʠ ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʜʦʚʦʣʴʥʦ ʥʠʟʢʘʷ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʧʦʯʝʢ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʤʫ ʧʨʦʤʦʨʘʞʠʚʘʥʠʶ ʧʦʙʝʛʦʚ ʢʨʳʞʦʚʥʠ-
ʢʘ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʪʢʘʥʝʡ 
(ʢʘʤʙʠʷ ʠ ʩʝʨʜʮʝʚʠʥʳ) ʨʘʩʪʝʥʠʡ ʫ ʠʟʫʯʘʝʤʳʭ ʛʠʙ-
ʨʠʜʥʳʭ ʩʝʷʥʮʝʚ (ʪʘʙʣʠʮʘ 4). 
ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʤʦʨʘʞʠʚʥʠʷ -22

0
ʉ ʦʪʤʝʯʝ-

ʥʦ ʩʣʘʙʦʝ ʧʦʜʤʝʨʟʘʥʠʝ ʢʘʤʙʠʷ ʠ ʩʝʨʜʮʝʚʠʥʳ (0,7-0,8 
ʙʘʣʣʘ) ʫ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ 1-6, 1-7, 1-10. ʋ ʦʩʪʘʣʴ-
ʥʳʭ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʠ ʩʦʨʪʝ ʂʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ 
ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʜʤʝʨʟʘʥʠʝ ʪʢʘʥʝʡ. 
ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ -26

0
ʉ ʥʝ ʥʘ-

ʙʣʶʜʘʣʦʩʴ ʧʦʜʤʝʨʟʘʥʠʷ ʪʢʘʥʝʡ ʫ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ 
1-1, 1-4, 1-9, ʉ-11-32. ʋ ʦʩʪʘʣʴʥʳʭ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥ-
ʮʝʚ ʩʪʝʧʝʥʴ ʧʦʜʤʝʨʟʘʥʠʷ ʢʘʤʙʠʷ ʠ ʩʝʨʜʮʝʚʠʥʳ 
ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0,4 ʜʦ 1,3 ʙʘʣʣʘ. 
ʇʨʦʤʦʨʘʞʠʚʘʥʠʝ ʧʦʙʝʛʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -

30
0
ʉ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʛʠʙʨʠʜʥʳʝ ʩʝʷʥʮʳ ʢʨʳʞʦʚʥʠʢʘ 

ʵʪʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʝʨʝʥʦʩʷʪ ʧʦ ʨʘʟʥʦʤʫ. ʅʘʠʙʦʣʴ-
ʰʠʡ ʙʘʣʣ ʧʦʚʨʝʞʜʝʥʠʷ ʪʢʘʥʝʡ (>3,0 ʙʘʣʣʦʚ) ʦʪʤʝ-
ʯʝʥ ʫ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ 1-6, 1-7. ʋ ʢʦʥʪʨʦʣʴʥʦʛʦ 
ʩʦʨʪʘ ʂʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ ʢʘʤʙʠʡ ʠ ʩʝʨʜʮʝʚʠʥʘ 
ʧʨʦʤʝʨʟʣʠ ʥʘ 2,5 ʙʘʣʣʘ. 

ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ -32
0
ʉ ʥʘ-

ʙʣʶʜʘʣʦʩʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʪʢʘʥʝʡ (4,0 
ʙʘʣʣʘ) ʫ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ 1-6, 1-7. ʋ ʦʩʪʘʣʴʥʳʭ 
ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʠ ʩʦʨʪʝ ʂʨʘʩʥʦʩʣʘ-
ʚʷʥʩʢʠʡ ʩʪʝʧʝʥʴ ʧʦʜʤʝʨʟʘʥʠʷ ʢʘʤʙʠʷ ʠ ʩʝʨʜʮʝʚʠ-
ʥʳ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 1,8 ʙʘʣʣʘ ʜʦ 3,0. 
ɺʳʚʦʜʳ. ɺ ʮʝʣʦʤ  ʧʦʣʝʚʘʷ ʦʮʝʥʢʘ ʠ ʠʩʢʫʩʩʪ-

ʚʝʥʥʦʝ ʧʨʦʤʦʨʘʞʠʚʘʥʠʝ ʧʦʙʝʛʦʚ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜ-
ʥʳʭ ʩʝʷʥʮʝʚ ʢʨʳʞʦʚʥʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʟʠʤʦʩʪʦʡ-
ʢʦʩʪʴ ʷʚʣʷʝʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʦʟ-
ʜʝʣʳʚʘʥʠʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʦ-
ɿʘʧʘʜʘ ʈʦʩʩʠʠ. 
ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʤʦʨʦʟʦ-

ʩʪʦʡʢʦʩʪʠ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʢʨʳʞʦʚʥʠʢʘ ʠ ʢʦʥ-
ʪʨʦʣʴʥʦʛʦ ʩʦʨʪʘ ʂʘʨʘʩʥʦʩʣʘʚʷʥʩʢʠʡ ʦʪʤʝʯʝʥʦ ʧʨʠ 
ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʧʨʦʤʦʨʘʞʠʚʘʥʠʠ ʧʦʙʝʛʦʚ ʧʨʠ ʪʝʤ-
ʧʝʨʘʪʫʨʝ -32

0
ʉ. ɹʦʣʝʝ ʚʳʩʦʢʫʶ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ 

ʧʦʯʝʢ ʠ ʪʢʘʥʝʡ ʧʨʠ ʧʨʦʤʦʨʘʞʠʚʘʥʠʠ ʧʨʦʷʚʣʷʶʪ 
ʛʠʙʨʠʜʥʳʝ ʩʝʷʥʮʳ 1-1, 1-4. 
ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʘʜʦʚʦʜ-

ʩʪʚʝ ʠ ʩʝʣʝʢʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳ-
ʩʦʢʦʟʠʤʦʩʪʦʡʢʠʝ ʩʦʨʪʘ ʢʨʳʞʦʚʥʠʢʘ: ɸʨʠʩʪʦʢʨʘʪ, 
ʄʘʰʝʢʘ, ʇʫʰʢʠʥʩʢʠʡ, ʈʦʤʘʥʪʠʢʘ, ʉʝʨʝʥʘʜʘ, ʕʨʠ-
ʜʘʥ. 
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ʈʝʬʝʨʘʪ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʶʛʦ-ʚʦʩʪʦʢʘ ʎʏʈ, ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ, ʧʨʦʮʝʩʩʳ ʛʠʜʨʦʤʦʨʬʠʟʤʘ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʩʧʦ-
ʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʩʦʜʝʨʞʘ-
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ʥʠʠ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. ʇʨʠ ʵʪʦʤ ʚ ʧʦʯʚʘʭ ʩ ʣʫʯʰʝʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ (ʛʠʜʨʦʤʦʨʬʥʳʭ) ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 
ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʮʠʢʣʦʤ ʘʟʦʪʘ ï ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʠ 
ʘʟʦʪʦʙʘʢʪʝʨʘ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʣʦʜʦʨʦʜʠʠ ʧʦʯʚʳ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʝ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʳ, ʘʟʦʪʦʙʘʢʪʝʨ.  
 

DEVELOPMENT OF MICROORGANISMS RELATED TO NITROGEN CYCL E 
IN THE SEASONALLY TILLED SOILS  

 
CHEVERDIN Y.I., 
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Agricultural Research Institute of the Central Black Earth Zone the name of V.V. Dokuchaev, the Stone Steppe. 
 
GARMASHOVA L.V., 
scientific employee of the department of agro-soil and agroforestry research, e-mail: niish1c@mail.ru. 

 
Essay. Studies have found that in the soil and climatic conditions of the South-East of the Central 

ʉhernozem Region, with insufficient climatic moisture supply processes hydromorphism of black soil contrib-
ute to an increase in the biological activity of the soil in the summer with insufficient moisture content in the 
soil. At the same time, in soils with the best moisture supply ï hydromorphic, in the summer there is an increase 
in the number of microorganisms associated with the nitrogen ï nitrifying cycle and nitrogen bacter, which fa-
vorably affects the soil fertility. 

 
Keywords: the ordinary ʩhernozem, the biological activity of nitrifying bacteria, ʘzotobacter. 
 
ɺʚʝʜʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʚʦʟ-
ʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ 
ʧʦʯʚʝʥʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ ʟʝʤ-
ʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʘʜʨʝʩʥʳʭ 
ʘʜʘʧʪʠʚʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ [1. - ʉ. 170-186]. ʇʦʯ-
ʚʝʥʥʳʡ ʧʦʢʨʦʚ ʪʝʨʨʠʪʦʨʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʠ 
ʜʘʞʝ ʦʜʥʦʛʦ ʧʦʣʷ, ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʪʝ-
ʨʦʛʝʥʥʫʶ ʩʨʝʜʫ ʠ ʥʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 
ʝʜʠʥʘʷ ʦʜʥʦʨʦʜʥʘʷ ʩʨʝʜʘ. ʇʦʵʪʦʤʫ ʦʥ ʜʦʣʞʝʥ 
ʙʳʪʴ ʠʟʫʯʝʥ ʢʘʢ ʥʘʙʦʨ ʨʘʟʣʠʯʥʳʭ ʤʘʢʨʦ-, ʤʝʟʦ-, 
ʤʠʢʨʦʩʨʝʜ ʚ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʟʜʘʶʪʩʷ ʨʘʟ-
ʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. 
ʕʪʦ ʚʘʞʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ 
ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ, ʧʨʠ ʵʪʦʤ 
ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 
ʩʪʝʧʝʥʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 
ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ 
[2. - ʉ. 614-623].  
ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʩʘʤʳʭ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ, ʦʪʨʘ-
ʞʘʶʱʠʭ ʫʨʦʚʝʥʴ ʠ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʧʣʦʜʦʨʦ-
ʜʠʷ ʧʦʯʚ ʠ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɸʢʪʠʚʥʦ 
ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʤʠʢʨʦʙʥʳʡ ʮʝʥʦʟ ʷʚʣʷʝʪʩʷ 
ʛʣʘʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʄʠʢʨʦ-
ʦʨʛʘʥʠʟʤʳ ʥʝ ʪʦʣʴʢʦ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠ-
ʨʦʚʘʥʠʠ ʧʣʦʜʦʨʦʜʠʷ, ʥʦ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʯʫʪʢʦ 
ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʦʯʚʝʥ-
ʥʦʡ ʩʨʝʜʝ. 
ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʯʨʝʟʚʳ-

ʯʘʡʥʦ ʚʘʞʥʦʤ ʟʥʘʯʝʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯ-
ʚʦʦʙʨʘʟʦʚʘʥʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. 
ʆʥʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʫʯʘ-
ʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ, ʦʙʨʘʟʦ-
ʚʘʥʠʠ ʛʫʤʫʩʘ ʠ ʝʛʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ɻʣʦʙʘʣʴʥʦʡ 

ʷʚʣʷʝʪʩʷ ʨʦʣʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʧʦʣʥʝʥʠʠ 
ʙʠʦʩʬʝʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʫʥʪʦʚ, ʘʟʦʪʦʤ, ʤʦʙʠʣʠʟʘ-
ʮʠʠ ʬʦʩʬʦʨʘ ʠʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠ-
ʤʳʭ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ [1. - ʉ. 140-148].  
ʂ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʫʯʘʩʪ-

ʚʫʶʱʠʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʚ 
ʯʘʩʪʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ ʜʦʩʪʫʧʥʳʤʠ 
ʬʦʨʤʘʤʠ ʘʟʦʪʘ, ʦʪʥʦʩʷʪʩʷ ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʝ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʘʟʦʪʦʙʘʢʪʝʨ. 
ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʠʪʴ ʠʟʤʝ-

ʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ, ʚ 
ʯʘʩʪʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʚʷʟʘʥʥʳʭ 
ʩ ʮʠʢʣʦʤ ʘʟʦʪʘ ʚ ʯʝʨʥʦʟʝʤʘʭ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 
ʛʠʜʨʦʤʦʨʬʠʟʤʘ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢ-

ʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ ʂʘ-
ʤʝʥʥʦʡ ʉʪʝʧʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʛʠʜʨʦʤʦʨʬʠʟʤʘ: 
1 ï ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʧʘʰʥʠ (ʘʛʨʦʯʝʨʥʦʟʸʤ 
ʩʝʛʨʝʛʘʮʠʦʥʥʳʡ) ʘʚʪʦʤʦʨʬʥʳʡ; 2 ï ʯʝʨʥʦʟʝʤʥʦï
ʣʫʛʦʚʘʷ ʩʦʣʦʥʯʘʢʦʚʘʪʘʷ ʩʣʘʙʦʟʘʩʦʣʝʥʥʘʷ ʧʦʯʚʘ ʥʘ 
ʨʘʚʥʠʥʥʦʤ ʧʦʥʠʞʝʥʠʠ; 3 ï ʣʫʛʦʚʦïʯʝʨʥʦʟʝʤʥʘʷ 
ʧʦʯʚʘ ʥʘ ʨʘʚʥʠʥʥʦʤ ʧʦʚʳʰʝʥʠʠ; 4 ï ʯʝʨʥʦʟʝʤʥʦï
ʣʫʛʦʚʘʷ ʩʦʣʦʥʯʘʢʦʚʘʪʘʷ ʩʣʘʙʦʟʘʩʦʣʝʥʥʘʷ ʧʦʯʚʘ ʚ 
ʣʦʞʙʠʥʦʦʙʨʘʟʥʦʤ ʧʦʥʠʞʝʥʠʠ. 
ʆʪʙʦʨ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠ ʚ 2015-2017 ʛʛ. ʠʟ ʩʣʦʷ 

0-20 ʩʤ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚ ʫʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʠʬʠ-
ʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʢʦʣʦʥʠʡ ʘʟʦʪʦʙʘʢ-
ʪʝʨʘ. ɺʳʜʝʣʝʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʯʝʪ ʧʦʯʚʝʥ-
ʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʩʚʝʞʠʭ ʧʦʯ-
ʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʧʦʩʝʚʘ ʧʦʯ-
ʚʝʥʥʦʡ ʩʫʩʧʝʥʟʠʠ ʥʘ ʧʣʦʪʥʳʝ ʘʛʘʨʠʟʠʨʦʚʘʥʥʳʝ 
ʩʨʝʜʳ [4. - ʉ. 269-275]. ʅʠʪʨʠʬʠʮʠʨʫʶʱʠʝ ʙʘʢʪʝ-
ʨʠʠ ʫʯʠʪʳʚʘʣʠ ʥʘ ʚʳʱʝʣʦʯʝʥʥʦʤ ʘʛʘʨʝ ʩ ʘʤʤʦ-
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ʥʠʡʥʦʤʘʛʥʠʝʚʦʡ ʩʦʣʴʶ ʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ; ʘʟʦ-
ʪʦʙʘʢʪʝʨ ʥʘ ʧʦʯʚʝʥʥʳʭ ʧʣʘʩʪʠʥʘʭ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʠʣʫʯʰʠʝ ʫʩʣʦ-

ʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʦʟʜʘʶʪʩʷ, ʢʦ-
ʛʜʘ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 60 % ʧʦʣʥʦʡ 
ʧʦʣʝʚʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ. ʇʨʠ ʪʘʢʦʡ ʚʣʘʞʥʦʩʪʠ ʜʘʞʝ 
ʥʘʠʙʦʣʝʝ ʚʣʘʛʦʣʶʙʠʚʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʥʪʝʥ-
ʩʠʚʥʦ ʨʘʟʤʥʦʞʘʶʪʩʷ, ʝʩʣʠ ʜʨʫʛʠʝ ʫʩʣʦʚʠʷ ʙʣʘʛʦ-
ʧʨʠʷʪʩʪʚʫʶʪ ʠʭ ʨʘʟʚʠʪʠʶ. ʅʠʪʨʠʬʠʮʠʨʫʶʱʠʝ 
ʙʘʢʪʝʨʠʠ ʚʝʩʴʤʘ ʚʘʞʥʳ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʫʯʘʩʪʚʫʶʪ ʚ ʦʢʠʩ-
ʣʝʥʠʠ ʘʤʤʠʘʯʥʳʭ ʩʦʣʝʡ ʜʦ ʩʦʣʝʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦ-
ʪʳ, ʷʚʣʷʶʱʠʭʩʷ ʧʨʦʜʫʢʪʘʤʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘ-
ʥʠʷ ʨʘʩʪʝʥʠʡ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟ-
ʣʠʯʥʳʭ ʚʠʜʦʚ ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʠ ʠʭ 
ʦʪʥʦʰʝʥʠʝ ʢ ʨʘʟʣʠʯʥʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 
ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʘʟʦʪʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ 
ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴ ʠ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 
ʅʠʪʨʠʬʠʮʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ ʚʝʩʴʤʘ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʳ ʢ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ - ʚʦʜʥʦʤʫ, ʚʦʟʜʫʰʥʦʤʫ, 
ʧʠʪʘʪʝʣʴʥʦʤʫ ʠ ʪʝʧʣʦʚʦʤʫ ʨʝʞʠʤʘʤ, ʩʦʜʝʨʞʘʥʠʶ 
ʚ ʧʦʯʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʦʩʢʦʣʴʢʫ ʦʢʠʩ-
ʣʝʥʠʝ ʘʤʤʠʘʢʘ ʚ ʘʟʦʪʠʩʪʫʶ, ʘ ʟʘʪʝʤ ʚ ʘʟʦʪʥʫʶ ʢʠ-
ʩʣʦʪʫ ʠʜʝʪ ʧʨʠ ʫʯʘʩʪʠʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, 
ʘʵʨʘʮʠʷ ʧʦʯʚʳ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 
ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʨʠʩʫ-

ʥʦʢ 1) ʠʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ, ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘ-
ʪʠʯʝʩʢʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʧʦʩʣʫʞʠʣʦ 
ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʘʢʪʠʚʠʟʘʮʠʠ ʥʠʪʨʠʬʠ-
ʢʘʪʦʨʦʚ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʭ ʯʠʩʣʝʥʥʦ-
ʩʪʠ ʦʪʤʝʯʝʥʳ ʚ ʛʠʜʨʦʤʦʨʬʥʳʭ ʧʦʯʚʘʭ. ʇʦʯʚʘ ʯʝʨ-
ʥʦʟʝʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʘʚʪʦʤʦʨʬʥʦʛʦ ʭʘʨʘʢʪʝʨʠ-
ʟʦʚʘʣʘʩʴ ʤʠʥʠʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʯʠʩʣʝʥʥʦʩʪʠ 
ʥʠʪʨʠʬʠʢʘʪʦʨʦʚ ï 450 ʂʆɽ ʚ 1 ʛ ʘʙʩʦʣʶʪʥʦ-ʩʫʭʦʡ 
ʧʦʯʚʳ. ɺ ʩʝʟʦʥʥʦ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʧʦʯʚʘʭ ʯʠʩ-
ʣʝʥʥʦʩʪʴ ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʧʦʚʳʰʘʣʘʩʴ ʜʦ 500 - 600 ʂʆɽ ʚ 1 ʛ ʘʙʩʦʣʶʪʥʦ-
ʩʫʭʦʡ ʧʦʯʚʳ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʠʪʨʠʬʠʮʠʨʫʶ-

ʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣʘ ʚ ʯʝʨʥʦʟʝʤʥʦ-ʣʫʛʦʚʦʡ 
ʩʦʣʦʥʯʘʢʦʚʘʪʦʡ ʩʣʘʙʦʟʘʩʦʣʝʥʥʦʡ ʧʦʯʚʝ ʥʘ ʨʘʚ-
ʥʠʥʥʦʤ ʧʦʥʠʞʝʥʠʠ ʠ ʩʦʩʪʘʚʠʣʘ 600 ʂʆɽ/1 ʛ ʘʙʩʦ-
ʣ ʪʁʥʦ-ʩʫʭʦʡ ʧʦʯʚʳ. 
ʏʠʩʣʝʥʥʦʩʪʴ ʢʣʝʪʦʢ ʘʟʦʪʦʙʘʢʪʝʨʘ ʚ ʧʦʯʚʝ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚ. ʂ ʪʦʤʫ ʞʝ ʘʟʦʪʦʙʘʢʪʝʨ, ʧʦ 
ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 
ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʤ, ʨʝʘʛʠʨʫʶɦ ʠʤ 
ʥʘ ʠʟʤʝʥʝʥʠʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦʯʚʝʥ-
ʥʦʡ ʩʨʝʜʳ. ɸʟʦʪʦʙʘʢʪʝʨ ʦʪʨʠʮʘʪʝʣʴʥʦ ʨʝʘʛʠʨʫʝʪ 
ʥʘ ʫʭʫʜʰʝʥʠʝ ʮʝʥʥʳʭ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ 
ʧʦʯʚ, ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʣʘʛʠ, ʧʦʩʪʘʚʣʷʝʪ 
ʚ ʧʦʯʚʫ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʦʜʘʚ-
ʣʷʝʪ ʧʨʦʜʫʢʪʳ ʤʝʪʘʙʦʣʠʟʤʘ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠ-
ʙʦʚ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʭʦʨʦʰʦ ʨʘʟ-
ʚʠʚʘʝʪʩʷ ʚ ʧʦʯʚʝ ʩ ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ, 
ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʥʦʡ ʟʘʧʘʩʘʤʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝ-
ʱʝʩʪʚ ʠ ʜʦʩʪʫʧʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʬʦʩʬʦʨʘ [5. - 
ʉ. 19; 6. - ʉ. 47-56], ʧʦʵʪʦʤʫ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝ-
ʣʠ [3. - ʉ. 140-148; 7. - ʉ. 16-23] ʨʝʢʦʤʝʥʜʫʶʪ ʚ 
ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʦʨʛʘʥʠʟʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ 
ʚ ʧʦʯʚʝ ʪʦʢʩʠʥʦʚ ʧʨʠʤʝʥʷʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʣʦʥʠʡ 
ʘʟʦʪʦʙʘʢʪʝʨʘ. 
ɺʘʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʟʦʪʦʙʘʢ-

ʪʝʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʵʪʘ ʙʘʢʪʝʨʠʷ ʷʚʣʷʝʪʩʷ 
ʘʟʦʪʬʠʢʩʘʪʦʨʦʤ, ʧʨʦʜʫʮʝʥʪʦʤ ʚʠʪʘʤʠʥʦʚ, ʬʘʢʪʦ-
ʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠ ʘʥʪʠʬʫʥʛʘʣʴʥʳʭ ʘʥʪʠʙʠʦʪʠ-
ʢʦʚ. ɸ ʚʠʜ ʘʟʦʪʦʙʘʢʪʝʨʘ Azotobacter Chroococcum 
ʩʧʦʩʦʙʝʥ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʭ ʧʠʛ-
ʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʛʫʤʫʩʘ. 
ʂʣʝʪʢʠ ʘʟʦʪʦʙʘʢʪʝʨʘ ʩʣʫʞʘʪ ʧʠʱʝʡ ʜʣʷ ʧʦʯʚʝʥʥʳʭ 
ʘʤʝʙ [8. - ʉ. 47-60].  

 

 

1 ï ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʧʘʰʥʠ (ʘʛʨʦʯʝʨʥʦʟʸʤ ʩʝʛʨʝʛʘʮʠʦʥʥʳʡ) ʘʚʪʦʤʦʨʬʥʳʡ;  
2 ï ʯʝʨʥʦʟʝʤʥʦïʣʫʛʦʚʘʷ ʩʦʣʦʥʯʘʢʦʚʘʪʘʷ ʩʣʘʙʦʟʘʩʦʣʝʥʥʘʷ ʧʦʯʚʘ ʥʘ ʨʘʚʥʠʥʥʦʤ ʧʦʥʠʞʝʥʠʠ;  

3 ï ʣʫʛʦʚʦïʯʝʨʥʦʟʝʤʥʘʷ ʧʦʯʚʘ ʥʘ ʨʘʚʥʠʥʥʦʤ ʧʦʚʳʰʝʥʠʠ;  
4 ï ʯʝʨʥʦʟʝʤʥʦïʣʫʛʦʚʘʷ ʩʦʣʦʥʯʘʢʦʚʘʪʘʷ ʩʣʘʙʦʟʘʩʦʣʝʥʥʘʷ ʧʦʯʚʘ ʚ ʣʦʞʙʠʥʦʦʙʨʘʟʥʦʤ ʧʦʥʠʞʝʥʠʠ 

 
ʈʠʩʫʥʦʢ 1 - ʏʠʩʣʝʥʥʦʩʪʴ ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʂʆɽ ʚ 1 ʛ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʧʦʯʚʳ)  

ʠ ʘʟʦʪʦʙʘʢʪʝʨʘ (ʂʆɽ ʚ 50 ʛ ʧʦʯʚʳ) ʚ ʧʦʯʚʝ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʛʠʜʨʦʤʦʨʬʠʟʤʘ, 2015-2017 ʛʛ. 



ɸɻʈʆʅʆʄʀʗ 

__________________________________________________________________________________________ 
 

 27 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʠʨʦʜʝ ʠ ʜʦʩʪʘ-
ʪʦʯʥʦ ʚʳʩʦʢʘʷ ʘʟʦʪʬʠʢʩʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʘʟʦ-
ʪʦʙʘʢʪʝʨʘ ʛʦʚʦʨʷʪ ʦ ʝʛʦ ʚʘʞʥʦʤ ʟʥʘʯʝʥʠʠ ʚ ʬʦʨ-
ʤʠʨʦʚʘʥʠʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. 
ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʦʛʨʘʥʠʯʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʘʟʦʪʦʙʘʢʪʝʨʘ ʚ ʧʦʯʚʝ ʷʚʣʷʶʪʩʷ: ʨʝʘʢʮʠʷ ʧʦʯʚʝʥ-
ʥʦʡ ʩʨʝʜʳ; ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚ ʬʦʩʬʦʨʦʤ, ʥʝʢʦ-
ʪʦʨʳʤʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʠ ʜʦʩʪʫʧʥʳʤ ʝʤʫ ʦʨʛʘ-
ʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ; ʩʪʝʧʝʥʴ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ 
[9. - ʉ. 131-148].  
ɸʟʦʪʦʙʘʢʪʝʨ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʚʣʘ-

ʛʦʣʶʙʠʚʳʭ ʧʦʯʚʝʥʥʳʭ ʙʘʢʪʝʨʠʡ, ʜʣʷ ʥʝʛʦ ʥʘʠ-
ʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʧʨʝ-
ʜʝʣʘʭ 40-80 % ʧʦʣʥʦʡ ʧʦʣʝʚʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ [9. - 
ʉ. 130-131].  
ʏʨʝʟʤʝʨʥʦʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʩʝʟʦʥʥʦʝ ʧʝʨʝ-

ʫʚʣʘʞʥʝʥʠʝ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʦʩʣʫʞʠʣʦ ʩʠʣʴʥʳʤ 
ʠʥʛʠʙʠʨʫʶʱʠʤ ʤʦʤʝʥʪʦʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʚ-
ʰʠʤ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ ʘʟʦʪʦʙʘʢʪʝʨʘ. ɺ ʯʝʨʥʦ-
ʟʝʤʥʦ-ʣʫʛʦʚʦʡ ʧʦʯʚʝ ʣʦʞʙʠʥʦʦʙʨʘʟʥʦʛʦ ʧʦʥʠʞʝ-
ʥʠʷ ʯʠʩʣʝʥʥʦʩʪʴ ʘʟʦʪʦʙʘʢʪʝʨʘ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 
321,0 ʢʦʣʦʥʠʡ ʥʘ 50 ʛ ʧʦʯʚʳ. ɺ ʣʫʛʦʚʦ-

ʯʝʨʥʦʟʝʤʥʦʡ ʧʦʯʚʝ ʥʘ ʨʘʚʥʠʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʠ 
ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ʘʚʪʦʤʦʬʥʦʤ ʥʘ ʧʘʰʥʝ, 
ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʚʣʘʛʠ ʠ ʚʦʟʜʫʭʘ, 
ʚ ʧʦʯʚʝ ʦʪʤʝʯʘʝʪʩʷ  ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 
ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʣʦʥʠʡ ʘʟʦʪʦʙʘʢʪʝʨʘ ï ʜʦ 431,6 ʠ 
528, 3 ʂʆɽ ʚ 50 ʛ ʧʦʯʚʳ - 496,0 ʢʦʣʦʥʠʡ. ɺ ʪʦ ʞʝ 
ʚʨʝʤʷ ʥʘ ʯʝʨʥʦʟʝʤʥʦ-ʣʫʛʦʚʦʡ ʩʦʣʦʥʯʘʢʦʚʘʪʦʡ 
ʩʣʘʙʦʟʘʩʦʣʝʥʥʦʡ ʧʦʯʚʝ ʥʘ ʨʘʚʥʠʥʥʦʤ ʧʦʥʠʞʝʥʠʠ 
ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦ-
ʥʠʡ ʘʟʦʪʦʙʘʢʪʝʨʘ ï 332 ʂʆɽ ʚ 50 ʛ ʧʦʯʚʳ, ʯʪʦ ʝʱʝ 
ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʦ ʚʳʩʦʢʦʡ 
ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʠ ʘʟʦʪʦʙʘʢʪʝʨʘ ʢ ʫʩʣʦʚʠʷʤ ʞʠʟʥʝ-
ʜʝ̫ʪʝʣʴʥʦʩʪʠ. 
ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʶʛʦ-ʚʦʩʪʦʢʘ ʎʏʈ, ʧʨʦ-
ʮʝʩʩ ʛʠʜʨʦʤʦʨʬʠʟʤʘ ʧʦʚʳʰʘʝʪ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-
ʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ ʚ ʣʝʪʥʠʡ ʩʝʟʦʥ. ʇʨʠ ʵʪʦʤ ʚ 
ʧʦʯʚʘʭ ʩ ʣʫʯʰʝʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ï ʛʠʜʨʦ-
ʤʦʨʬʥʳʭ, ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 
ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʮʠʢ-
ʣʦʤ ʘʟʦʪʘ ï ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʠ ʘʟʦʪʦʙʘʢʪʝʨʘ. 
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ʈʝʬʝʨʘʪ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʩʧʦʩʦʙ ʧʦʩʝʚʘ, ʘ ʪʘʢʞʝ ʩʨʦʢʠ ʠ ʩʧʦʩʦʙʳ 

ʫʙʦʨʢʠ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 
ʤʘʩʩʳ 1000 ʩʝʤʷʥ ʚ ʫʩʣʦʚʠʷʭ ʇʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʨʳʤʘ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʜʠʥʘʤʠʢʠ ʥʘʢʦʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʩʝʤʝʥʘʭ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ, ʫʙʦʨʢʠ ʠ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʩʧʝʣʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʇʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʨʳʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʧʨʠ ʫʙʦʨʢʝ ʨʘʩʪʝʥʠʡ ʥʘ ʢʦʨʥʶ ʠ ʧʦʩʣʝ ʚʳʩʳʭʘʥʠʷ 
ʩʥʦʧʦʚ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʦʪ ʤʦʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦ ʪʚʝʨʜʦʡ ʩʧʝʣʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ 
ʧʦʩʝʚʘ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʩʝʚ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 45 ʩʤ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ 
ʧʦʣʫʯʝʥʘ ʥʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ 1000 ʩʝʤʷʥ: ʧʨʠ ʫʙʦʨʢʝ ʥʘ ʢʦʨʥʶ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʩʨʝʜʥʝʤ 0,330 
ʛ, ʚ ʩʨʝʜʠʥʝ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ï 0,715 ʛ, ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ ï 0,819 ʛ; ʧʨʠ ʨʘʟʜʝʣʴʥʦʡ ʫʙʦʨʢʝ ï ʚ ʩʨʝʜʥʝʤ 
0,465 ʛ, 0,853 ʛ, 0,894 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʛʦʜ ʚʝʛʝʪʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ 
ʦʧʳʪʘ ʦʪʤʝʯʘʣʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʧʨʠʨʦʩʪ ʤʘʩʩʳ 1000 ʩʝʤʷʥ (ʦʢʦʣʦ 14  % ʥʘ ʢʦʨʥʶ ʦʪ ʪʝʩʪʦʦʙʨʘʟʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʜʦ ʩʨʝʜʠʥʳ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʠ 16 % ʧʨʠ ʨʘʟʜʝʣʴʥʦʡ ʫʙʦʨʢʝ ʦʪ ʪʝʩʪʦʦʙʨʘʟʥʦʡ ʩʧʝʣʦʩʪʠ ʜʦ 
ʥʘʯʘʣʘ ʚʦʩʢʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ) ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʫʪʠʣʠʟʘʮʠʠ (41 % ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ). ɺ ʩʚʷʟʠ ʩ 
ʪʝʤ, ʯʪʦ ʚ ʬʘʟʝ ʪʚʝʨʜʦʡ ʩʧʝʣʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʪʝʨʷ ʫʨʦʞʘʷ ʠʟ-ʟʘ ʦʙʩʳʧʘʥʠʷ ʩʝʤʷʥ, ʫʙʦʨʢʫ ʧʫʩʪʳʨʥʠʢʘ 
ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʟʜʝʣʴʥʦ, ʥʘʯʠʥʘʷ ʩʦ ʩʢʘʰʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʝ ʩʨʝʜʠʥʳ ʚʦʩʢʦʚʦʡ 
ʩʧʝʣʦʩʪʠ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʩʝʤʷʥ 30% ʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ 60 %, ʘ ʦʙʤʦʣʦʪ ï ʧʨʠ 10 % - 11 %. 
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Essay. The aim of the study was to determine the optimal method of sowing, as well as the timing and 
methods of harvesting the motherwort of five-bladed to obtain a seed material with the highest mass of 1000 
seeds in the Foothills of the Crimea. The article presents the results of the study of the dynamics of the accumu-
lation of substances in the seeds of motherwort five-bladed depending on the method of sowing, harvesting and 
in different phases of ripeness in the Foothills of the Crimea. As a result of researches it is established that the 
mass of 1000 seeds at harvest of the plants at the roots and after drying the bundles increased from the dairy 
state to solid ripeness. The most optimal way of sowing the motherwort of five-bladed is sowing with a width of 
45 cm between rows.in this version of the experiment, the largest mass of 1000 seeds was obtained: when har-
vesting at the root in the phase of the milk state, on average 0.330 g, in the middle of the wax ripeness ï 0.715 g, 
in the solid state ï 0.819 g; with separate harvesting ï on average 0.465 g, 0.853 g, 0.894 g, respectively, in the 
second and third year of vegetation. In this case, in this version of the experiment, the most active weight gain 
of 1000 seeds was observed (about 14% on the root from the dough-like state to the middle of the wax ripeness 
and 16% with separate harvesting from the dough-like ripeness to the beginning of the wax state) and the inten-
sity of reutilization (41% in the phase of the milk state). Due to the fact that in the phase of solid ripeness there 
is a loss of harvest due to the sprinkling of seeds, the cleaning of the motherwort of five-bladed should be car-
ried out separately, starting with the mowing of plants in the middle phase of wax ripeness at a moisture content 
of 30% and vegetative mass of 60%, and threshing at 10 % ï 11 %. 

 
Key words: motherwort five-bladed, the phase of maturation of seeds, inter-row spacing, time of harvest-

ing, separate cleaning, 1000 seed weight, dry matter, the intensity of reutilization, the moisture content of vege-
tative organs, seed moisture content 
 
ɺʚʝʜʝʥʠʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʬʘʨʤʘʮʝʚʪʠʯʝ-

ʩʢʠʡ ʨʳʥʦʢ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 
ʚʳʩʦʢʠʡ ʩʧʨʦʩ ʥʘ ʩʳʨʴʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 
ʈʘʙʦʪʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 
ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʚ ʦʩʥʦʚʥʦʤ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʤ-
ʧʦʨʪʥʳʭ ʧʦʩʪʘʚʢʘʭ, ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʝʞʝʛʦʜʥʦ 
ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 700 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ [1]. ʕʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʥʘʫʯʥʦʤ ʠ ʪʝʭʥʠ-
ʯʝʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦ-
ʟʷʡʩʪʚʘ. ɺ ʩʚʝʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʥʘʧʨʘʚ-
ʣʝʥʥʦʡ ʥʘ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ 
ʟʘʜʘʯʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 
ʜʘʥʥʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 
ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 
ʨʳʥʢʘ ʬʘʨʤʧʨʝʧʘʨʘʪʦʚ. 
ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ ʷʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ 

ʨʝʛʠʦʥʦʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ 
ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 
ʧʦʣʫʦʩʪʨʦʚʘ ʧʦʟʚʦʣʷʶʪ ʟʜʝʩʴ ʫʩʧʝʰʥʦ ʚʳʨʘʱʠʚʘʪʴ 
ʪʘʢʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʢʘʢ ʧʫʩʪʳʨʥʠʢ 
ʧʷʪʠʣʦʧʘʩʪʥʳʡ, ʵʭʠʥʘʮʝʷ ʧʫʨʧʫʨʥʘʷ, ʰʘʣʬʝʡ 
ʣʝʢʘʨʩʪʚʝʥʥʳʡ, ʨʘʩʪʦʨʦʧʰʘ ʧʷʪʥʠʩʪʘʷ, ʨʦʤʘʰʢʘ 
ʘʧʪʝʯʥʘʷ ʠ ʜʨ. ʀʟ ʵʬʠʨʦʥʦʩʦʚ ʩʘʤʳʝ ʙʦʣʴʰʠʝ 
ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ ʣʘʚʘʥʜʘ ʫʟʢʦʣʠʩʪʥʘʷ, ʢʦʨʠʘʥʜʨ 
ʧʦʩʝʚʥʦʡ, ʰʘʣʬʝʡ ʤʫʩʢʘʪʥʳʡ ʠ ʬʝʥʭʝʣʴ 
ʦʙʳʢʥʦʚʝʥʥʳʡ [2]. 
ɺ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ 

ʂʨʳʤʘ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʦʧʪʠʤʘʣʴʥʦʡ 
ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ 
ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʜʘʥʥʳʭ ʢʫʣʴʪʫʨ [2, 3]. 
ʆʜʥʘʢʦ ʚʦʧʨʦʩʳ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ, 
ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʩʝʚʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɽʱʝ ʅ.ʅ. 
ʂʫʣʝʰʦʚ  ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 
ʚʳʩʦʢʦʛʦ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʫʨʦʞʘʷ ʦʪʚʦʜʠʣ ʩʝʤʝʥʘʤ 
[4]. 
ʄʘʪʝʨʠʥʩʢʦʝ ʨʘʩʪʝʥʠʝ ʠ ʩʝʤʝʥʘ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʨʘʟʥʳʭ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ ʠ ʧʦ-
ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʫʶʪ ʥʘ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 
ʧʦʵʪʦʤʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʪʘʢʠʝ 
ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ  ʙʳ ʧʦʣʫʯʝʥʠʶ 
ʚʳʩʦʢʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ ʩʝʤʷʥ, ʘ ʥʝ ʚʝʛʝʪʘ-
ʪʠʚʥʦʡ ʤʘʩʩʳ [5]. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʨʝʛʫʣʷʮʠʠ 
ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʧʦʩʝʚʘ. ʈʘʙʦʪʳ 
ʤʥʦʛʠʭ ʫʯʝʥʳʭ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʫʟʢʦ-
ʨʷʜʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ ʚ ʩʝʤʝʥʦʚʦʜʩʪʚʝ [6, 7]. ʅʘ-
ʧʨʠʤʝʨ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʄ.ʌ. ɸʤʠʨʦʚʘ ʧʦ ʬʦʨʤʠ-
ʨʦʚʘʥʠʶ ʫʨʦʞʘʷ ʩʝʤʷʥ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ʚ ʈʝʩʧʫʙ-
ʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ 
ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʝʪʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ 
ʩʪʝʙʣʝʡ ʧʨʠ ʰʠʨʦʢʦʨʷʜʥʦʤ ʧʦʩʝʚʝ, ʩʘʤʦʝ ʙʦʣʴʰʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʦʣʦʚʦʢ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʫ 
ʨʘʩʪʝʥʠʡ ʧʨʠ ʨʷʜʦʚʦʤ ʠ ʣʝʥʪʦʯʥʦʤ ʧʦʩʝʚʝ [6]. ʆʜ-
ʥʘʢʦ ʚ ʦʧʳʪʘʭ ɺ.ʅ. ʉʦʣʦʚʴʝʚʦʡ ʠ ʜʨ. ʦʧʠʩʳʚʘʝʪʩʷ 
ʧʨʝʠʤʫʱʝʩʪʚʦ ʰʠʨʦʢʦʨʷʜʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ ʜʣʷ 
ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʩʝʤʷʥ ʣʶʮʝʨʥʳ [7].  
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʩʝʚʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʷ 
ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʳ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ ʠ ʩʧʦʩʦʙʦʚ 
ʫʙʦʨʢʠ. ʌʦʨʤʠʨʦʚʘʥʠʝʤ ʩʝʤʷʥ ʥʘʟʳʚʘʶʪ ʧʨʦʮʝʩʩ 
ʩʠʥʪʝʟʘ ʠ ʧʨʝʚʨʘʱʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 
ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʯʝʛʦ ʩʝʤʝʥʘ ʧʨʠʦʙʨʝʪʘʶʪ ʭʘʨʘʢʪʝʨʥʫʶ ʚʠʜʦʚʫʶ 
ʬʦʨʤʫ, ʨʘʟʤʝʨ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ [8]. ɺ 
ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʵʤʙʨʠʦʛʝʥʝʟʫ ʩʝʤʷʥ ʧʰʝʥʠʮʳ 
ʅ.ʄ. ʄʘʢʨʫʰʠʥ ʩʦʚʤʝʩʪʥʦ ʩ ʀ.ʕ. ʀʣʣʠ ʠ ʅ.ɺ. 
ʑʝʨʙʘʪʶʢ ʚʳʷʚʠʣ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʚ ʦʩʝʚʦʡ 
ʯʘʩʪʠ ʟʘʨʦʜʳʰʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʪʝʩʪʦʦʙʨʘʟʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ, ʧʨʠ ʚʣʘʞʥʦʩʪʠ 52 %. ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ, 
ʯʪʦ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʫʩʣʦʚʠʷ ʜʦʟʨʝʚʘʥʠʷ ʟʝʨʥʘ ʚ ʬʘʟʝ 
ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ: ʚ ʩʥʦʧʘʭ ʠ ʚʦ ʚʣʘʞʥʦʡ ʢʘʤʝʨʝ 
ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʦʪʪʦʢ ʦʨʛʘʥʠʯʝʩʢʠʭ 
ʚʝʱʝʩʪʚ ʠʟ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʚ ʟʝʨʥʦ ʙʣʘʛʦʜʘʨʷ 
ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʘʨʦʜʳʰʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʵʥʜʦʩʧʝʨʤʘ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʠ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʚ 
ʵʪʦʤ ʩʣʫʯʘʝ ʙʳʣʘ ʪʘʢʞʝ ʙʦʣʴʰʝʡ, ʯʝʤ ʧʨʠ ʦʙʤʦʣʦʪʝ 
ʨʘʩʪʝʥʠʡ ʥʘ ʢʦʨʥʶ [8, 9].  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 
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ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʨʝʣʦʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ ʠ ʩʧʦʩʦʙʦʚ ʫʙʦʨʢʠ ʩʝʤʝʥʥʳʭ 
ʧʦʩʝʚʦʚ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨ ʥʘʢʦʧʣʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ 
ʚʝʱʝʩʪʚ ʠ ʜʠʥʘʤʠʢʘ ʚʣʘʞʥʦʩʪʠ. 
ɸʥʘʣʦʛʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠ ʥʘ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʷʭ. ɽ.ɸ. ɽʩʦʷʥ, ʠʟʫʯʘʷ ʧʨʦʮʝʩʩ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʤʷʥ ʵʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ, 
ʫʩʪʘʥʦʚʠʣʘ, ʯʪʦ ʫʙʦʨʢʫ ʩʝʤʝʥʥʳʭ ʧʦʩʝʚʦʚ ʜʘʥʥʦʡ 
ʢʫʣʴʪʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʨʘʟʜʝʣʴʥʦ ʚ ʧʝʨʠʦʜ 
ʦʪ ʥʘʯʘʣʘ ʜʦ ʩʝʨʝʜʠʥʳ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʧʨʠ 
ʚʣʘʞʥʦʩʪʠ ʩʝʤʷʥ 25ï30 %, ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ï 50 
%, ʘ ʦʙʤʦʣʦʪ ï ʧʨʠ ʚʳʩʳʭʘʥʠʠ ʩʝʤʷʥ ʜʦ 14-16 %, ʘ 
ʩʪʝʙʣʝʡ ʠ ʣʠʩʪʴʝʚ ï ʜʦ 16-18 %. ɼʘʣʴʥʝʡʰʝʝ 
ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʝʥʠʡ ʥʘ ʢʦʨʥʶ ʧʨʠʚʦʜʠʣʦ ʢ ʧʦʪʝʨʝ 
ʫʨʦʞʘʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ [10]. 
ʅ.ʄ. ʄʘʢʨʫʰʠʥ ʧʨʦʚʦʜʠʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 
ʩʨʦʢʦʚ ʠ ʩʧʦʩʦʙʦʚ ʫʙʦʨʢʠ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ, 
ʰʘʣʬʝʷ ʤʫʩʢʘʪʥʦʛʦ, ʘʥʠʩʘ ʠ ʬʝʥʭʝʣʷ  [10]. ʉʘʤʳʡ 
ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʨʘʩʪʦʨʦʧʰʠ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ 
ʚʣʘʞʥʦʩʪʠ ʩʝʤʷʥ 55,5 % ʠ ʩʪʝʙʣʝʡ ï 80,0 %. ʇʦʩʣʝ 
ʵʪʦʛʦ ʟʘ 7 ï 10 ʜʥʝʡ ʩʝʤʝʥʘ ʥʘʯʠʥʘʣʠ ʙʳʩʪʨʦ ʪʝʨʷʪʴ 
ʚʣʘʛʫ ʠ ʨʘʟʥʦʩʠʪʴʩʷ ʚʝʪʨʦʤ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ 
ʚʦʣʦʩʦʦʙʨʘʟʥʳʤ ʚʳʨʦʩʪʘʤ. 
ʇʫʩʪʳʨʥʠʢ ʧʷʪʠʣʦʧʘʩʪʥʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ ʩʝʤʝʡʩʪʚʘ 
ʗʩʥʦʪʢʦʚʳʝ (Lamiaceae). ɺ ʤʝʜʠʮʠʥʝ ʧʨʝʧʘʨʘʪʳ ʥʘ 
ʦʩʥʦʚʝ ʧʫʩʪʳʨʥʠʢʘ ʦʙʣʘʜʘʶʪ ʩʝʜʘʪʠʚʥʳʤʠ 
ʩʚʦʡʩʪʚʘʤʠ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʷʭ ʥʝʨʚʥʦʡ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 
ʩʠʩʪʝʤʳ [11]. 
ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ ʦʧʨʝʜʝʣʠʪʴ 

ʜʠʥʘʤʠʢʫ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ʥʘ ʢʦʨʥʶ ʠ ʧʨʠ 
ʨʘʟʜʝʣʴʥʦʡ ʫʙʦʨʢʝ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʩʦʟʨʝʚʘʥʠʷ 
ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʠʨʠʥʳ 
ʤʝʞʜʫʨʷʜʠʡ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 
ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ, ʘ ʪʘʢʞʝ ʩʨʦʢʦʚ ʠ ʩʧʦʩʦʙʦʚ ʫʙʦʨʢʠ 
ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʩʝʚʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʤʘʩʩʳ 
1000 ʩʝʤʷʥ ʚ ʫʩʣʦʚʠʷʭ ʇʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʨʳʤʘ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʩʪʝʥʠʷ 

ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ (Leonurus quinquelobatus 
L.) ʩʝʤʝʡʩʪʚʘ ʗʩʥʦʪʢʦʚʳʝ (Lamiaceae). 
ʄʥʦʛʦʣʝʪʥʠʡ ʩʪʘʮʠʦʥʘʨʥʳʡ ʧʦʣʝʚʦʡ ʦʧʳʪ 

ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʟʘʣʦʞʝʥ ʚ 2015 ʛ. ʥʘ 
ʦʧʳʪʥʦʤ ʧʦʣʝ ɸʢʘʜʝʤʠʠ ʙʠʦʨʝʩʫʨʩʦʚ ʠ 
ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʦʛʦ 
ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè c 
ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 30, 45 ʠ 60 ʩʤ ʚ ʪʨʝʭ 
ʧʦʚʪʦʨʝʥʠʷʭ.  
ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ 2016 ï 2017 ʛʛ. ʚ ʧʝʨʠʦʜ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʤʷʥ ʚ ʮʝʣʦʤ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ. 
ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʣʝʪʦʤ 2016 ʛ ʩʦʩʪʘʚʠʣʘ 
+23,0Áʉ. ɺ ʠʶʥʝ ʵʪʦʛʦ ʛʦʜʘ ʚʳʧʘʣʦ 67,3 ʤʤ, ʠʶʣʝ ï 43 
ʤʤ, ʘ ʚ ʘʚʛʫʩʪʝ ï 25,8 ʤʤ ʦʩʘʜʢʦʚ. ʉ III  ʜʝʢʘʜʳ ʠʶʣʷ 
ʧʦ ʩʝʥʪʷʙʨʴ ʥʘʙʣʶʜʘʣʘʩʴ ʟʘʩʫʰʣʠʚʘʷ ʧʦʛʦʜʘ. 
ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʘ 2017 ʛ ʙʳʣ 
ʘʥʘʣʦʛʠʯʥʳʤ (+22,5Áʉ), ʘ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʠʶʥʝ 
ʩʦʩʪʘʚʠʣʦ 69 ʤʤ, ʚ ʠʶʣʝ ï 52 ʤʤ, ʚ ʘʚʛʫʩʪʝ ï 18,4 ʤʤ. 
ɺʦ II ʜʝʢʘʜʝ ʠʶʣʷ ʠ I ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ ʦʩʘʜʢʠ 
ʦʪʩʫʪʩʪʚʦʚʘʣʠ. 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʝʤʷʥ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ ʠ ʩʧʦʩʦʙʦʚ ʫʙʦʨʢʠ ʚ ʨʘʟʥʳʝ 
ʬʘʟʳ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʩʨʝʟʘʣʠ ʧʦ 5 ʨʘʩʪʝʥʠʡ ʥʘ 
ʚʳʩʦʪʝ 10ï15 ʩʤ ʚ 4-ʭ ʧʦʚʪʦʨʝʥʠʷʭ. ʇʦʣʦʚʠʥʫ ʩʥʦʧʦʚ 
ʦʩʪʘʚʣʷʣʠ ʚ ʩʫʭʦʤ ʧʨʦʚʝʪʨʠʚʘʝʤʦʤ ʧʦʤʝʱʝʥʠʠ ʜʣʷ 
ʜʦʟʨʝʚʘʥʠʷ, ʘ ʦʩʪʘʣʴʥʳʝ ʦʙʤʦʣʘʯʠʚʘʣʠ ʚ 
ʣʘʙʦʨʘʪʦʨʠʠ. ʀʟ ʦʙʱʝʡ ʤʘʩʩʳ ʩʝʤʷʥ ʦʪʙʠʨʘʣʠ ʧʦ 2 
ʩʨʝʜʥʠʝ ʧʨʦʙʳ ʥʘʚʝʩʢʦʡ 1-2 ʛ, ʣʠʩʪʴʝʚ ï 2-5 ʛ, ʩʪʝʙʣʝʡ 
ï 3-5 ʛ ʠ ʚʳʩʫʰʠʚʘʣʠ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ tÁ 
105Áʉ ʚ ʪʝʯʝʥʠʠ 3 ʯʘʩʦʚ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʙʳ ʝʱʝ ʨʘʟ 
ʚʟʚʝʰʠʚʘʣʠ ʠ ʦʧʨʝʜʝʣʷʣʠ ʚʣʘʞʥʦʩʪʴ. ɼʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ʙʨʘʣʠ ʧʨʦʙʳ ʧʦ 500 
ʰʪ. ʚ ʜʚʫʭ ʧʦʚʪʦʨʝʥʠʷʭ. ɸʥʘʣʦʛʠʯʥʳʝ ʨʘʙʦʪʳ 
ʧʨʦʚʦʜʠʣʠ ʩʦ ʩʥʦʧʘʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʩʪʘʚʣʝʥʳ ʜʣʷ 
ʜʦʟʨʝʚʘʥʠʷ. 
ʇʨʠʨʦʩʪ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʨʝʫʪʠʣʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʧʨʦʧʦʨʮʠʠ. 
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 
ʘʥʘʣʠʟʘ [12] ʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ çANOVAè. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʝʨʚʳʡ ʛʦʜ 

ʚʝʛʝʪʘʮʠʠ (2015 ʛ.) ʚ ʧʦʩʝʚʘʭ ʧʫʩʪʳʨʥʠʢʘ 
ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʬʘʟʳ ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ ʥʝ 
ʥʘʙʣʶʜʘʣʘʩʴ. ʊʦʣʴʢʦ ʥʘ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 
ʨʘʩʪʝʥʠʡ ʚ ʰʠʨʦʢʦʨʷʜʥʳʭ ʧʦʩʝʚʘʭ ʩ ʰʠʨʠʥʦʡ 
ʤʝʞʜʫʨʷʜʠʡ 60 ʩʤ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʝʤʝʥʘ. ʅʘ ʚʪʦʨʦʡ 
ʠ ʪʨʝʪʠʡ ʛʦʜ (2016 ʛ. ʠ 2017 ʛ.) ʚʝʛʝʪʘʮʠʠ ʬʘʟʘ 
ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ ʦʪʤʝʯʝʥʘ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ 
ʦʧʳʪʘ.  
ʉ ʥʘʯʘʣʘ ʫʙʦʨʢʠ ʚʳʷʚʣʝʥʦ ʧʦʩʪʝʧʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʝʤʝʥʘʭ 
ʧʨʠ ʦʙʤʦʣʦʪʝ ʨʘʩʪʝʥʠʡ ʥʘ ʢʦʨʥʶ. ʅʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ 
1000 ʩʝʤʷʥ ʟʘ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʦʪʤʝʯʝʥʘ ʥʘ ʜʝʣʷʥʢʘʭ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 45 ʩʤ, ʘ 
ʥʘʠʤʝʥʴʰʘʷ ï ʚ 30 ʩʤ ʚʦ ʚʩʝ ʩʨʦʢʠ ʚʟʷʪʠʷ ʧʨʦʙ 
(ʪʘʙʣʠʮʘ 1). 
ɺʝʩ 1000 ʩʝʤʷʥ ʚ ʧʦʩʝʚʘʭ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷ-

ʜʠʡ 45 ʩʤ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦ ʩʨʝʜʠʥʳ 
ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʫʚʝʣʠʯʠʚʘʣʩʷ ʚ ʩʨʝʜʥʝʤ ʩ 0,330 ʛ 
ʜʦ 0,715 ʛ. ʅʘ ʜʝʣʷʥʢʘʭ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 30 ʩʤ ʜʘʥʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ ï0,285 ʛ. ʚ ʥʘʯʘʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʩʝʤʷʥ ʠ 0,624 ʚ ʩʨʝʜʠʥʝ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʟʘ ʜʚʘ ʛʦʜʘ 
ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʚ 
ʤʝʞʜʫʨʷʜʴʷʭ 60 ʩʤ ʫʞʝ ʥʘʭʦʜʠʣʩʷ ʚ ʢʦʥʮʝ ʚʦʩʢʦʚʦʡ 
ʩʧʝʣʦʩʪʠ ʠ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ 
ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 0,653 ʛ. 
ʂ ʧʷʪʦʤʫ ʩʨʦʢʫ ʫʙʦʨʢʠ ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʛʦʜʘ 

ʚʝʛʝʪʘʮʠʠ ʩʝʤʝʥʘ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʚ 
ʤʝʞʜʫʨʷʜʴʷʭ 30 ʩʤ ʥʘʭʦʜʠʣʠʩʴ ʚ ʬʘʟʝ ʪʚʝʨʜʦʡ 
ʩʧʝʣʦʩʪʠ (ʚ ʩʨʝʜʥʝʤ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ï 0,714 ʛ), ʚ 
ʤʝʞʜʫʨʷʜʴʷʭ 45 ʩʤ ʚ 2016 ʛ ï ʚ ʬʘʟʝ ʪʚʝʨʜʦʡ ʩʧʝʣʦʩʪʠ 
(0,827 ʛ), ʚ 2017 ʛ ï ʧʦʩʣʝʫʙʦʨʦʯʥʦʛʦ ʜʦʟʨʝʚʘʥʠʷ 
(0,811 ʛ), ʚ ʤʝʞʜʫʨʷʜʴʷʭ 60 ʩʤ ï ʚ ʬʘʟʝ 
ʧʦʩʣʝʫʙʦʨʦʯʥʦʛʦ ʜʦʟʨʝʚʘʥʠʷ ʚ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʛʦʜ 
ʠʩʩʣʝʜʦʚʘʥʠʡ (0,749 ʛ). ɺ ʵʪʦ ʚʨʝʤʷ ʥʘʯʘʣ 
ʥʘʙʣʶʜʘʪʴʩʷ ʧʨʦʮʝʩʩ ʦʙʩʳʧʘʥʠʷ ʩʝʤʷʥ.  
ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʨʦʩʪʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚ ʩʝʤʝʥʘʭ ʥʘ ʢʦʨʥʶ ʟʘ ʩʫʪʢʠ, ʧʦʣʫʯʝʥʳ 
ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʝ 
ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ʥʘʙʣʶʜʘʣʦʩʴ ʚʦ ʚʪʦʨʦʡ 
ʠ ʪʨʝʪʠʡ ʧʝʨʠʦʜʳ ʫʙʦʨʢʠ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ 
(ʨʠʩʫʥʦʢ 1). 
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 ʊʘʙʣʠʮʘ 1 ï ʄʘʩʩʘ 1000 ʩʝʤʷʥ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʩʧʝʣʦʩʪʠ ʠ ʩʨʦʢʘ 
ʦʙʤʦʣʦʪʘ 

ɻʦʜ 

(ɸ) 

 

ʉʨʦʢ 

ʦʙʤʦʣʦʪʘ 

(ɺ) 

ʄ/ʨ, 

ʩʤ 

(ʉ) 

ʌʘʟʘ ʩʧʝʣʦʩʪʠ (D) ʉʨʝʜ. 

(ɸ) 

ʅʉʈ05 

= 

0,002 

ʉʨʝʜ. 

(ɺ) 

ʅʉʈ05 

= 

0,007 

1 2 3 4 5 6 

2016 

ɺ ʜʝʥʴ 

ʫʙʦʨʢʠ 

30 0,290 0,418 0,523 0,626 0,722 0,744 

0,581 0,632 

45 0,334 0,480 0,599 0,717 0,827 0,838 

60 0,301 0,436 0,545 0,654 0,755 0,756 

ʇʦʩʣʝ 

ʜʦʟʨʝʚʘʥʠʷ 

30 0,399 0,516 0,622 0,723 0,771 0,754 

45 0,478 0,617 0,738 0,861 0,912 0,846 

60 0,417 0,543 0,652 0,761 0,809 0,756 

ʉʨʝʜʥʝʝ 0,370 0,502 0,613 0,724 0,799 0,782 

2017 

ɺ ʜʝʥʴ 

ʫʙʦʨʢʠ 

30 0,280 0,402 0,512 0,621 0,706 0,726 

0,669 0,619 

45 0,325 0,463 0,589 0,713 0,811 0,818 

60 0,294 0,422 0,538 0,651 0,742 0,740 

ʇʦʩʣʝ 

ʜʦʟʨʝʚʘʥʠʷ 

30 0,376 0,500 0,622 0,712 0,743 0,740 

45 0,452 0,608 0,748 0,844 0,876 0,826 

60 0,399 0,535 0,657 0,756 0,787 0,740 

ʉʨʝʜʥʝʝ 0,354 0,488 0,611 0,716 0,778 0,765 

ʉʨʝʜʥʝʝ (C) ʅʉʈ05 = 0,001 0,610 0,680 0,585 

ʉʨʝʜʥʝʝ ʚ ʬʘʟʫ ʫʙʦʨʢʠ 0,304 0,437 0,551 0,664 0,761 0,770 

ʉʨʝʜʥʝʝ ʧʦʩʣʝ ʜʦʟʨʝʚʘʥʠʷ 0,420 0,553 0,673 0,776 0,816 0,777 

ʉʨʝʜʥʝʝ (D) ʅʉʈ05 = 0,002 0,362 0,495 0,612 0,720 0,788 0,773 

 

ʇʨʠʤʝʯʘʥʠʝ: 1 ï ʤʦʣʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ; 2 ï ʪʝʩʪʦʦʙʨʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ (2017 ʛ: ʥʘʯʘʣʦ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʚ 

ʤ/ʨ 60 ʩʤ); 3 ï ʥʘʯʘʣʦ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ; 4 ï ʩʨʝʜʠʥʘ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʚ ʤ/ʨ 30 ʠ 45 ʩʤ ʠ ʢʦʥʝʮ 

ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʚ ʤ/ʨ 60 ʩʤ; 5 ï ʪʚʝʨʜʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʤ/ʨ 30 ʠ 45 ʩʤ ʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʝ ʜʦʟʨʝʚʘʥʠʝ ʚ 

ʤ/ʨ 60 ʩʤ (2017 ʛ: ʧʦʩʣʝʫʙʦʨʦʯʥʦʝ ʜʦʟʨʝʚʘʥʠʝ ʚ ʤ/ʨ 45ʩʤ); 6 ï ʪʚʝʨʜʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʤ/ʨ 30 ʩʤ 

ʧʦʩʣʝʫʙʦʨʦʯʥʦʝ ʜʦʟʨʝʚʘʥʠʝ ʚ ʤ/ʨ 45 ʠ 60 ʩʤ. 
 
ʇʨʠ ʵʪʦʤ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʝʥʳ 

ʚ ʧʦʩʝʚʘʭ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 45 ʩʤ: ʚʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ 
(ʬʘʟʘ ʪʝʩʪʦʦʙʨʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ï ʥʘʯʘʣʦ ʚʦʩʢʦʚʦʡ 
ʩʧʝʣʦʩʪʠ) ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 14,89 ʠ 15,74 ʤʛ, ʚ 
ʪʨʝʪʠʡ (ʥʘʯʘʣʦ ï ʩʨʝʜʠʥʘ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ) ï 
13,08 ʠ 15,50 ʤʛ ʚ 2016 ʠ 2017 ʛʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ 
ʩʝʤʝʥʘʭ ʧʫʩʪʳʨʥʠʢʘ ʚ ʧʝʨʠʦʜ ʦʪ ʪʝʩʪʦʦʙʨʘʟʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʜʦ ʥʘʯʘʣʘ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ.  
ʇʨʠ ʨʘʟʜʝʣʴʥʦʤ ʩʧʦʩʦʙʝ ʫʙʦʨʢʠ ʧʦʩʣʝ 

ʚʳʩʳʭʘʥʠʷ ʩʥʦʧʦʚ ʥʘʙʣʶʜʘʣʘʩʴ ʘʥʘʣʦʛʠʯʥʘʷ 
ʜʠʥʘʤʠʢʘ ʤʘʩʩʳ 1000 ʩʝʤʷʥ, ʦʜʥʘʢʦ ʧʦʢʘʟʘʪʝʣʠ 
ʟʜʝʩʴ ʙʳʣʠ ʚʳʰʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 
ʠʥʪʝʥʩʠʚʥʦʤ ʧʨʦʮʝʩʩʝ ʨʝʫʪʠʣʠʟʘʮʠʠ (ʪʘʙʣʠʮʘ 1).  
ʉ ʧʝʨʚʦʛʦ ʩʨʦʢʘ ʚʟʷʪʠʷ ʧʨʦʙ (ʬʘʟʘ ʤʦʣʦʯʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ) ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʧʦʩʪʝʧʝʥʥʦ 
ʚʦʟʨʘʩʪʘʣʘ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. ɺ ʧʦʩʝʚʘʭ ʩ 
ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 45 ʩʤ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 
ʙʳʣ ʥʘʠʙʦʣʴʰʠʤ ʠ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʩʨʝʜʠʥʳ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʟʘ ʜʚʘ ʛʦʜʘ ʚʝʛʝʪʘʮʠʠ 
ʦʥ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 0,465 ʛ ʠ 0,853 ʛ, ʚ 
ʤʝʞʜʫʨʷʜʴʷʭ 30 ʩʤ ï 0,388 ʛ ʠ 0,718 ʛ, 60 ʩʤ ï 
0,408 ʛ ʠ 0,759 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʅʘ ʧʷʪʦʤ ʩʨʦʢʝ ʫʙʦʨʢʠ  ʤʘʩʩʘ 1000 ʩʝʤʷʥ 

ʜʦʩʪʠʛʣʘ ʩʚʦʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɺ 
ʧʦʩʝʚʘʭ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 45 ʩʤ ʜʘʥʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʘʠʙʦʣʴʰʠʤ ʠ ʩʦʩʪʘʚʠʣ ʚ 2016 ʛ. ï 
0,912 ʛ (ʬʘʟʘ ʪʚʝʨʜʦʡ ʩʧʝʣʦʩʪʠ), ʘ ʚ 2017 ʛ. ï 0,876 
ʛ (ʬʘʟʘ ʧʦʩʣʝʫʙʦʨʦʯʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ).  ʇʨʠ ʵʪʦʤ 
ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʥʦʧʠʢʘʭ 
ʟʘ ʩʫʪʢʠ ʦʪʤʝʯʝʥ ʚʦ ʚʪʦʨʦʡ ʧʝʨʠʦʜ ʫʙʦʨʢʠ (ʩ ʬʘʟʳ 
ʪʝʩʪʦʦʙʨʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦ ʥʘʯʘʣʘ ʚʦʩʢʦʚʦʡ 
ʩʧʝʣʦʩʪʠ) ï 15,06 ʤʛ ʠ 17,53 ʤʛ ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ 
ʛʦʜ ʚʝʛʝʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩʫʥʦʢ 1). 
ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʨʝʫʪʠʣʠʟʘʮʠʠ (43,26 % 

ï ʚ 2016 ʛ. ʠ 38,90 % ï ʚ 2017 ʛ.) ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʩʷ 
ʥʘ ʜʝʣʷʥʢʘʭ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 45 ʩʤ ʚ ʬʘʟʫ 
ʤʦʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʤʷʥ (ʨʠʩʫʥʢʠ 2, 3). 
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ɸ 

 

ɹ 

  
ɺ ɻ 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʨʦʩʪ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʠ 
ʩʨʦʢʦʚ ʫʙʦʨʢʠ: ɸ ï ʥʘ ʢʦʨʥʶ ʚ 2016 ʛ.; ɹ ï ʥʘ ʢʦʨʥʶ ʚ 2017 ʛ; ɺ ï ʧʦʩʣʝ ʜʦʟʨʝʚʘʥʠʷ ʚ 2016 ʛ.; ɻ ï ʧʦʩʣʝ 
ʜʦʟʨʝʚʘʥʠʷ ʚ 2017 ʛ.; 1 ï 5 ï ʬʘʟʳ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ (ʪʘʙʣʠʮʘ 1) 
 

 
ʈʠʩʫʥʦʢ 2 ï ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʫʪʠʣʠʟʘʮʠʠ 

ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ, %, 2016 ʛ.; (1 ï 5 ï 
ʬʘʟʳ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ (ʪʘʙʣʠʮʘ 1)) 

 
ɸʢʪʠʚʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʠʟ ʚʳʩʳʭʘʶʱʠʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʚ 
ʩʝʤʝʥʘ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʩʨʦʢʘʭ ʫʙʦʨʢʠ ʧʦʩʪʝʧʝʥʥʦ 
ʩʥʠʞʘʣʘʩʴ, ʥʦ ʩʦʭʨʘʥʷʣʘʩʴ ʚʧʣʦʪʴ ʜʦ ʪʚʝʨʜʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʩʝʤʷʥ, ʛʜʝ ʩʦʩʪʘʚʠʣʘ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ 
ʦʧʳʪʘ ʚʦ ʚʪʦʨʦʡ ʛʦʜ ʚʝʛʝʪʘʮʠʠ ï 10,32 %, ʘ ʚ 
ʪʨʝʪʠʡ ï 7,97 %.  
ɸʢʪʠʚʥʦʤʫ ʧʨʠʨʦʩʪʫ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʝʫʪʠʣʠʟʘʮʠʠ ʚ ʧʝʨʠʦʜ ʦʪ 
ʤʦʣʦʯʥʦʛʦ ʜʦ ʚʦʩʢʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʤʷʥ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʚʝʛʝʪʘʪʠʚʥʳʭ 
ʦʨʛʘʥʦʚ ʠ ʩʝʤʷʥ ʚ ʜʝʥʴ ʫʙʦʨʢʠ (ʪʘʙʣʠʮʘ 2 ï 4). 

 

 
ʈʠʩʫʥʦʢ 3 ï ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʫʪʠʣʠʟʘʮʠʠ 

ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ, %, 2017 ʛ.; (1 ï 5 ï 
ʬʘʟʳ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ (ʪʘʙʣʠʮʘ 1))  

 
ɺʣʘʞʥʦʩʪʴ ʩʝʤʷʥ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʘʨʴʠʨʦʚʘʣʘ ʚ 

ʩʨʝʜʥʝʤ ʦʪ 68 % ʜʦ 29 %. ʇʨʠ ʵʪʦʤ ʚʣʘʞʥʦʩʪʴ 
ʩʪʝʙʣʝʡ ʠ ʣʠʩʪʴʝʚ ʧʦʥʠʞʘʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ: 
ʩʪʝʙʣʝʡ ï ʩ 68 % ʜʦ 59 %; ʣʠʩʪʴʝʚ ï ʩ 78 % ʜʦ 61 %. 
ʇʨʠ ʨʘʟʜʝʣʴʥʦʡ ʫʙʦʨʢʝ ʚʦ ʚʨʝʤʷ ʦʙʤʦʣʦʪʘ ʩʥʦʧʦʚ 

ʧʦʩʣʝ ʚʳʩʳʭʘʥʠʷ ʚʣʘʞʥʦʩʪʴ ʩʝʤʷʥ ʚʘʨʴʠʨʦʚʘʣʘ ʚ 
ʩʨʝʜʥʝʤ ʦʪ 9 ʜʦ 11 %, ʩʪʝʙʣʝʡ ï ʦʪ 11 ʜʦ 13 %, 
ʣʠʩʪʴʝʚ ï ʦʪ 7 ʜʦ 9 % ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʚʣʘʞʥʦʩʪʠ ʣʠʩʪʴʝʚ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʩʦʟʨʝʚʘʥʠʷ ʩʝ-
ʤʷʥ ʚ ʜʝʥʴ ʫʙʦʨʢʠ ʠ ʧʦʩʣʝ ʜʦʟʨʝʚʘʥʠʷ ʚ ʩʥʦʧʘʭ, 2016 ï 2017 ʛʛ 

ɻʦʜ 
(ɸ) 

 

ʉʨʦʢ ʦʙʤʦʣʦʪʘ 
(ɺ) 

ʌʘʟʘ ʩʧʝʣʦʩʪʠ (ʉ) ʉʨʝʜ. 
(ɸ) 
ʅʉʈ05 
= 0,252 

ʉʨʝʜ. 
(ɺ) 
ʅʉʈ05 
= 0,196 

1 2 3 4 5 6 

2016 

ɺ ʜʝʥʴ ʫʙʦʨʢʠ 78,05 76,75 68,53 61,08 57,59 54,55 

37,30 66,13 ʇʦʩʣʝ ʜʦʟʨʝʚʘʥʠʷ 7,83 9,05 8,87 9,2 8,37 7,77 

ʉʨʝʜʥʝʝ 42,94 42,90 38,70 35,14 32,98 31,16 

2017 

ɺ ʜʝʥʴ ʫʙʦʨʢʠ 77,9 76,58 69,05 61,26 57,87 54,48 

37,37 8,54 

ʇʦʩʣʝ ʜʦʟʨʝʚʘʥʠʷ 7,45 8,66 9,88 9,86 8,28 7,34 

ʉʨʝʜʥʝʝ 42,68 42,62 39,47 35,56 33,08 30,91 

ʉʨʝʜʥʝʝ (C) ʅʉʈ05 = 0,184 42,78 42,76 39,08 35,35 33,02 31,03 

ʉʨʝʜʥʝʝ ʚ ʬʘʟʫ ʫʙʦʨʢʠ 77,98 76,67 68,79 61,17 57,73 54,52 
ʉʨʝʜʥʝʝ ʧʦʩʣʝ ʜʦʟʨʝʚʘʥʠʷ 7,64 8,86 9,38 9,53 8,33 7,56 
ʇʨʠʤʝʯʘʥʠʝ: ʩʤ. ʪʘʙʣʠʮʫ 1 

 
ʊʘʙʣʠʮʘ 3 ï ɼʠʥʘʤʠʢʘ ʚʣʘʞʥʦʩʪʠ ʩʪʝʙʣʝʡ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʩʦʟʨʝʚʘʥʠʷ ʩʝ-

ʤʷʥ ʚ ʜʝʥʴ ʫʙʦʨʢʠ ʠ ʧʦʩʣʝ ʜʦʟʨʝʚʘʥʠʷ ʚ ʩʥʦʧʘʭ, 2016 ï 2017 ʛʛ. 

ɻʦʜ 
(ɸ) 

 

ʉʨʦʢ ʦʙʤʦʣʦʪʘ 
(ɺ) 

ʌʘʟʘ ʩʧʝʣʦʩʪʠ (ʉ) ʉʨʝʜ. 
(ɸ) 
ʅʉʈ05 

= 
0,387 

ʉʨʝʜ. 
(ɺ) 
ʅʉʈ05 

= 
0,357 

1 2 3 4 5 6 

2016 

ɺ ʜʝʥʴ ʫʙʦʨʢʠ 68,92 60,01 59,92 59,73 55,45 52,28 

35,76 59,47 ʇʦʩʣʝ ʜʦʟʨʝʚʘʥʠʷ 11,95 12,52 13,13 13,12 11,89 10,35 

ʉʨʝʜʥʝʝ 40,44 36,27 36,53 36,43 33,67 31,32 

2017 
ɺ ʜʝʥʴ ʫʙʦʨʢʠ 68,71 60,46 60,36 59,86 55,72 52,4 

35,83 12,12 

ʇʦʩʣʝ ʜʦʟʨʝʚʘʥʠʷ 11,63 12,12 12,62 13,42 12,63 10,08 
ʉʨʝʜʥʝʝ 40,17 36,29 36,49 36,64 34,18 31,24 

ʉʨʝʜʥʝʝ (C) ʅʉʈ05 = 0,183 40,30 36,24 36,50 36,53 33,93 31,28 
ʉʨʝʜʥʝʝ ʚ ʬʘʟʫ ʫʙʦʨʢʠ 68,82 60,24 60,14 59,80 55,59 52,34 
ʉʨʝʜʥʝʝ ʧʦʩʣʝ ʜʦʟʨʝʚʘʥʠʷ 11,79 12,32 12,88 13,27 12,26 10,22 
ʇʨʠʤʝʯʘʥʠʝ: ʩʤ. ʪʘʙʣʠʮʫ 1 

 
ʊʘʙʣʠʮʘ 4 ï ɼʠʥʘʤʠʢʘ ʚʣʘʞʥʦʩʪʠ ʩʝʤʷʥ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʩʦʟʨʝʚʘʥʠʷ      

ʩʝʤʷʥ ʚ ʜʝʥʴ ʫʙʦʨʢʠ ʠ ʧʦʩʣʝ ʜʦʟʨʝʚʘʥʠʷ ʚ ʩʥʦʧʘʭ, 2016 ï 2017 ʛʛ. 

ɻʦʜ 
(ɸ) 

 

ʉʨʦʢ ʦʙʤʦʣʦʪʘ 
(ɺ) 

ʌʘʟʘ ʩʧʝʣʦʩʪʠ (ʉ) ʉʨʝʜ. 
(ɸ) 
ʅʉʈ05 

= 
0,303 

ʉʨʝʜ. 
(ɺ) 
ʅʉʈ05 

= 
0,289 

1 2 3 4 5 6 

2016 
ɺ ʜʝʥʴ ʫʙʦʨʢʠ 68,49 41,97 36,65 29,17 14,22 12,13 

22,22 33,73 ʇʦʩʣʝ ʜʦʟʨʝʚʘʥʠʷ 10,87 10,68 10,71 10,87 10,54 10,4 
ʉʨʝʜʥʝʝ 39,68 26,33 23,68 20,02 12,38 11,27 

2017 
ɺ ʜʝʥʴ ʫʙʦʨʢʠ 68,75 42,02 36,29 29,17 13,44 12,44 

22,31 10,81 

ʇʦʩʣʝ ʜʦʟʨʝʚʘʥʠʷ 11,25 11,4 10,4 11,34 10,84 10,42 
ʉʨʝʜʥʝʝ 40,00 26,71 23,35 20,26 12,14 11,43 

ʉʨʝʜʥʝʝ (C) ʅʉʈ05 = 0,300 39,84 26,52 23,51 20,14 12,25 11,35 

ʉʨʝʜʥʝʝ ʚ ʬʘʟʫ ʫʙʦʨʢʠ 68,62 41,99 36,47 29,17 13,83 12,29 
ʉʨʝʜʥʝʝ ʧʦʩʣʝ ʜʦʟʨʝʚʘʥʠʷ 11,06 11,04 10,56 11,11 10,69 10,41 
ʇʨʠʤʝʯʘʥʠʝ: ʪʘʙʣʠʮʘ 1 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ 

ʧʦʩʝʚʘ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʩʝʚ ʩ 
ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 45 ʩʤ. ʊʘʢ ʢʘʢ ʚ ʬʘʟʫ ʪʚʝʨʜʦʡ 
ʩʧʝʣʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʥʘʯʠʥʘʝʪ 
ʦʙʩʳʧʘʪʴʩʷ, ʫʙʦʨʫ ʩʝʤʷʥ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʨʘʟʜʝʣʴʥʦ, ʥʘʯʠʥʘʷ ʩʦ ʩʢʘʰʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʩʥʦʧʳ 
ʚ ʬʘʟʝ ʩʨʝʜʠʥʳ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 
ʩʝʤʷʥ ʦʢʦʣʦ 30 % ʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ï 60 %, ʘ 
ʦʙʤʦʣʦʪ ï ʧʨʠ 10 % ʠ 11 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɺʳʚʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 
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ʯʪʦ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʧʨʠ ʫʙʦʨʢʝ ʨʘʩʪʝʥʠʡ ʥʘ ʢʦʨʥʶ 
ʠ ʧʦʩʣʝ ʚʳʩʳʭʘʥʠʷ ʩʥʦʧʦʚ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʦʪ 
ʤʦʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦ ʪʚʝʨʜʦʡ ʩʧʝʣʦʩʪʠ.  
ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʩʝʚʘ 

ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʩʝʚ ʩ 
ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 45 ʩʤ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ 
ʧʦʣʫʯʝʥʘ ʥʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ 1000 ʩʝʤʷʥ: ʧʨʠ ʫʙʦʨʢʝ 
ʥʘ ʢʦʨʥʶ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʩʨʝʜʥʝʤ 
0,330 ʛ, ʚ ʩʨʝʜʠʥʝ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ï 0,715 ʛ, ʚ 
ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ ï 0,819 ʛ; ʧʨʠ ʨʘʟʜʝʣʴʥʦʡ ʫʙʦʨʢʝ 
ï ʚ ʩʨʝʜʥʝʤ 0,465 ʛ, 0,853 ʛ, 0,894 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʛʦʜ ʚʝʛʝʪʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʚ 
ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʦʪʤʝʯʘʣʩʷ ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʳʡ ʧʨʠʨʦʩʪ ʤʘʩʩʳ 1000 ʩʝʤʷʥ (ʦʢʦʣʦ 14 % ʥʘ 
ʢʦʨʥʶ ʦʪ ʪʝʩʪʦʦʙʨʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦ ʩʨʝʜʠʥʳ 
ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʠ 16 % ʧʨʠ ʨʘʟʜʝʣʴʥʦʡ ʫʙʦʨʢʝ ʦʪ 
ʪʝʩʪʦʦʙʨʘʟʥʦʡ ʩʧʝʣʦʩʪʠ ʜʦ ʥʘʯʘʣʘ ʚʦʩʢʦʚʦʛʦ 
ʩʦʩʪʦʷʥʠʷ) ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʫʪʠʣʠʟʘʮʠʠ (41 % ʚ 
ʬʘʟʫ ʤʦʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ).  
ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʬʘʟʝ ʪʚʝʨʜʦʡ ʩʧʝʣʦʩʪʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʪʝʨʷ ʫʨʦʞʘʷ ʠʟ-ʟʘ ʦʙʩʳʧʘʥʠʷ ʩʝʤʷʥ, 
ʫʙʦʨʢʫ ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠʣʦʧʘʩʪʥʦʛʦ ʩʣʝʜʫʝʪ 
ʧʨʦʚʦʜʠʪʴ ʨʘʟʜʝʣʴʥʦ, ʥʘʯʠʥʘʷ ʩʦ ʩʢʘʰʠʚʘʥʠʷ 
ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʝ ʩʨʝʜʠʥʳ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʧʨʠ 
ʚʣʘʞʥʦʩʪʠ ʩʝʤʷʥ 30 % ʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ 60 %, 
ʘ ʦʙʤʦʣʦʪ ï ʧʨʠ 10 % - 11 %. 
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ʤʝʣʴ ʥʘʥʝʩʣʠ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 
ʥʘʨʫʰʠʚh ʠʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʟʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ.  
ʇʨʦʮʝʩʩʳ ʵʨʦʟʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ  ʨʘʟʨʫʰʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚʦʜʥʳʤʠ ʧʦʪʦʢʘʤʠ ʠ 

ʚʝʪʨʦʤ, ʘ ʪʘʢʞʝ ʝʛʦ ʜʝʛʨʘʜʘʮʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʘʜʘʧʪʠʚʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʷʚ-
ʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʘʛʨʦʣʘʥʜʰʘʬʪʥʦʡ 
ʩʠʩʪʝʤʳ. ʇʨʦʪʠʚʦʵʨʦʟʠʦʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʙʣʦʢʦʤ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʜʘʧ-
ʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʵʨʦʟʠʦʥʥʳʝ ʧʦʪʝʨʠ ʧʦʯʚʳ ʜʦ ʜʦʧʫʩʪʠ-
ʤʳʭ ʟʥʘʯʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ, 
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ʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ʚ ʚʦʧʨʦʩʘʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 
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ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ  ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ 
ʧʨʠʝʤʦʚ ʠ ʤʝʨʦʧʨʠʷʪʠʡ. ʅʦʚʠʟʥʘ ʥʘʰʝʡ ʤʝʪʦʜʠʢʠ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʠʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦ-
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ʣʠʯʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʠ ʦʧʝʨʘʪʠʚʥʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʝʢʪ, ʚ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʢʘʢʦʛʦ ʣʠʙʦ ʠʟ ʧʘʨʘ-
ʤʝʪʨʦʚ.    
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ʇʨʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʚʦʟʨʘʩʪʘʝʪ ʫʩ-
ʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʭ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʫʣʫʯʰʘʝʪʩʷ 
ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ (ʩʥʠʞʘʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʨʝʢʠ ʠ ʧʨʫʜʳ ʙʠʦʛʝʥʥʳʭ ʚʝ-
ʱʝʩʪʚ, ʧʝʩʪʠʮʠʜʦʚ, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʪʦʢʦʤ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʤʝʜʣʝʥʠʷ 
ʠʣʠ ʧʦʣʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʪʝʨʠ ʧʦʯʚ ʥʝ ʧʨʝʚʳh ʘʶʪ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, 
ʩʦʢʨʘʱʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʠ ʧʨʠ ʵʪʦʤ ʥʝ ʩʥʠʞʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʨʘʩʪʝʥʠʝʚʦʜʯʝ-
ʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʤʝʪʦʜʠʢʘ, ʘʛʨʦʣʘʥʜʰʘʬʪ, ʵʨʦʟʠʷ ʧʦʯʚ, ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʘʷ 
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ʣʦʩʘ. 
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Essay. The antropogenous pressure in the XX century accelerated negative transformations of croplands of 

Russian basic agricultural regions. A serious blow at the ecological state of lands was struck by socio-economic 
transformations of agriculture which disturbed traditional and zonal farming systems. 

Erosion processes, which are based on the destruction of soil cover by water streams and wind and also on 
its degradation as a result of insufficiently adaptive anthropogenic activities are the consequence of the coopera-
tion of economic and natural factors within the agrolandscape system. Anti-erosional organization of the territo-
ry is an important unit in designing adaptive landscape systems of agriculture. It makes it possible to abate ero-
sion soil losses to tolerable values as a result of economic-organizational, agronomical, forest ameliorative and 
hydrotechnical measures.  

The goal of the present study is the improvement of the methods of anti-erosion organization of the territory 
of agricultural farming enterprises in the issues of automated obtaining of primary information, its processing 
and saving time on further designing of an anti-erosion complex.  

The methods developed are based on an active use of modern information technologies which were not 
envolved in the solution of the issues of designing anti-erosion complexes before, including the developed by 
the authorsô database of anti-erosion practices and measures. The novelty of the methods is that it will make it 
possible to accelerate the process of designing adaptive landscape systems of agriculture in the aspects of ero-
sion control considering a great number of factors, and to promptly make changes in the design in case of the 
change of any parameter.   

With scientifically substantiated realization of anti-erosional organization of the territory the stability of 
agrolandscapes is increasing, their natural-resources potential is used rationally, the ecological state of surface 
waters is improving (incoming of biogenic substances, pesticides and soil organic matter with surface flow into 
rivers and ponds is decreasing). As a result of deceleration or complete extinction of erosion processes the soil 
losses do not exceed the tolerable values, the reduction of cropland areas is decreasing and herewith the quality 
of crop production does not drop.  

 
Key words: improvement, methods, agrolandscape, soil erosion, anti-erosion organization of the territory, 

relationship of agricultural lands, marginal lands, buffer zone, cropland, forest shelter belt. 
 

ɺʚʝʜʝʥʠʝ. ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ 
ʧʨʦʙʣʝʤʳ ʵʨʦʟʠʠ ʧʦʯʚʳ ʦʪʦʰʣʠ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ. 
ʅʘ ʧʦʚʝʩʪʢʝ ʜʥʷ ʩʪʦʷʣʠ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʝ ʚʦʧʨʦ-
ʩʳ, ʚʳʞʠʚʘʥʠʝ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʂʨʦʤʝ ʪʦʛʦ ʠ ʧʦʛʦʜʥʳʝ ʫʩ-
ʣʦʚʠʷ ʩʪʘʣʠ ʧʦʩʪʝʧʝʥʥʦ ʤʝʥʷʪʴʩʷ, ʫʞʝ ʥʝ ʯʘʩʪʳ 
ʙʳʣʠ ʤʥʦʛʦʩʥʝʞʥʳʝ ʠ ʩʫʨʦʚʳʝ ʟʠʤʳ ʚ ʎʝʥʪʨʘʣʴ-

ʥʦʡ ʈʦʩʩʠʠ, ʠ ʦʙ ʵʨʦʟʠʠ ʧʦʯʚʳ ʩʪʘʣʠ ʚʩʝ ʧʦʩʪʝ-
ʧʝʥʥʦ ʟʘʙʳʚʘʪʴ ʠ ʜʫʤʘʪʴ, ʯʪʦ ʦʥʘ ʙʦʣʴʰʝ ʥʝ ʧʨʦ-
ʷʚʠʪ ʩʝʙʷ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ.  ʅʦ ʧʨʦʰʣʦ 25 ʣʝʪ ʠ 
ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʪʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʚʧʣʦʪʥʫʶ 
ʟʘʥʠʤʘʣʠʩʴ ʚʦʧʨʦʩʘʤʠ ʙʦʨʴʙʳ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ 
ʵʨʦʟʠʠ, ʠʩʯʝʟʣʠ, ʘ ʧʨʦʙʣʝʤʘ ʩʪʘʣʘ ʪʦʣʴʢʦ ʥʘʨʘʩ-
ʪʘʪʴ.  
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʥʘʰʝʡ 
ʩʪʨʘʥʳ ʚʝʨʥʫʣʠʩʴ ʢ ʚʦʧʨʦʩʘʤ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ, 
ʥʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ, ʟʘʥʷʣʠʩʴ ʧʨʦʝʢʪʠʨʦʚʘ-
ʥʠʝʤ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ 
ʜʣʷ ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 
ʇʨʦʪʠʚʦʵʨʦʟʠʦʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷ-
ʝʪʩʷ ʚʘʞʥʳʤ ʙʣʦʢʦʤ ʚ ʵʪʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʪʘʢ 
ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʵʨʦʟʠʦʥʥʳʝ ʧʦʪʝʨʠ ʧʦʯʚʳ 
ʜʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ 
ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʘʛʨʦ-
ʪʝʭʥʠʯʝʩʢʠʭ, ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʛʠʜʨʦʪʝʭ-
ʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʨʠ ʛʨʘʤʦʪʥʦʡ, ʥʘʫʯʥʦ 
ʦʙʦʩʥʦʚʘʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʦʨ-
ʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʚʦʟʨʘʩʪʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 
ʘʛʨʦʣʘʥʜh ʘʬʪʦʚ, ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʭ 
ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʫʣʫʯʰʘʝʪʩʷ ʵʢʦ-
ʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ (ʩʥʠʞʘ-
ʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʨʝʢʠ ʠ ʧʨʫʜʳ ʙʠʦʛʝʥʥʳʭ ʚʝ-
ʱʝʩʪʚ, ʧʝʩʪʠʮʠʜʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ ʧʦ-
ʚʝʨʭʥʦʩʪʥʳʤ ʩʪʦʢʦʤ).  
ʄʝʪʦʜʠʢʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʪʠʚʦʵʨʦʟʠ-

ʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ 
ʩʝʛʦʜʥʷ [1-6], ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʨʳʝ ʤʝ-
ʪʦʜʳ ʨʫʯʥʦʡ ʢʨʦʧʦʪʣʠʚʦʡ ʨʘʙʦʪʳ ʩ ʢʘʨʪʦʛʨʘʬʠʯʝ-
ʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʧʨʦʝʢʪʠ-
ʨʦʚʘʥʠʷ. ɸ ʠʤʝʶʱʠʡʩʷ ʩʝʛʦʜʥʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ 
ʤʘʪʝʨʠʘʣ ʦʯʝʥʴ ʯʘʩʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʦʡ 
ʩʠʪʫʘʮʠʠ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʙʳʣ ʦʩʥʦʚʘʥ ʥʘ 
ʜʘʥʥʳʭ ʝʱʝ 70-ʭ ʠ 80-ʭ ʛʦʜʦʚ 20 ʚʝʢʘ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦʧʨʦ-

ʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-
ʥʠʝʤ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ, 
ʩʝʛʦʜʥʷ ʢʘʢ ʥʠʢʦʛʜʘ ʘʢʪʫʘʣʴʥʳ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ 
ʧʣʦʱʘʜʠ ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚ 
ʈʦʩʩʠʠ ʦʪʥʦʩʷʪ ʢ ʵʨʦʟʠʦʥʥʦ ʦʧʘʩʥʳʤ, ʧʦʜʚʝʨʞʝʥ-
ʥʳʤ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʠ ʜʝʬʣʷʮʠʠ. ɽʞʝʛʦʜʥʦ ʥʘ ʵʪʠʭ 
ʟʝʤʣʷʭ ʧʦʪʝʨʠ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʶʪ  ʚ ʩʨʝʜʥʝʤ 12,3 
ʪ/ʛʘ, ʘ ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ ʧʘʰʥʠ ʩ ʵʨʦʜʠʨʦʚʘʥ-
ʥʳʤʠ ʟʝʤʣʷʤʠ ʩʦʩʪʘʚʣʷʝʪ 0,36 % [7]. 
ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʛʦʜʥʷ ʤʝʪʦʜʠʢʘʭ ʠ ʧʦʜʭʦ-

ʜʘʭ ʚ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ 
[1-6] ʥʘʯʘʣʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ 
ʨʫʙʝʞʝʡ ʩʚʷʟʘʥʦ ʩʦ ʩʙʦʨʦʤ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ʦ ʪʝʨʨʠʪʦʨʠʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʛʦʪʦʚʠʪʩʷ ʧʨʦʝʢʪ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ, ʠ ʚʦʪ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʥʝ-
ʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ. ɺ 
ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢʘʭ ʪʘʢʠʝ ʦʧʝʨʘʮʠʠ, ʢʘʢ 
ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʫʪʠʟʥʳ, ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ, ʧʨʦ-
ʚʝʜʝʥʠʝ ʣʠʥʠʡ ʩʪʦʢʘ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ 
ʚʦ-ʧʝʨʚʳʭ ʚʨʫʯʥʫʶ ʠ ʚʦ-ʚʪʦʨʳʭ ʟʘ ʦʩʥʦʚʫ ʧʨʝʜʣʘ-
ʛʘʝʪʩʷ ʙʨʘʪʴ ʧʨʦʝʢʪʳ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤ-
ʣʝʫʩʪʨʦʡʩʪʚʘ 70-80-ʭ ʛʦʜʦʚ 20 ʚʝʢʘ, ʢʦʪʦʨʳʝ ʥʘ 
ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʦʪʚʝʯʘʶʪ ʨʝʘʣʠ̫ ʤ ʜʥʷ. 
ʅʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘ ʵʪʘʧʝ ʩʙʦʨʘ ʠ ʦʙʦʙʱʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʢʪʫʘʣʴʥʳʝ ʢʦʩ-
ʤʦʩʥʠʤʢʠ ʪʝʨʨʠʪʦʨʠʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʨʘʟʨʘʙʘʪʳʚʘ-
ʝʪʩʷ ʧʨʦʝʢʪ. 
ʉʘʤʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʙʣʦʢʦʚ 

(ʨʠʩʫʥʦʢ 1), ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʷʪ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʝ ʚʳʯʠʩʣʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 
ʥʘʤʠ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥ-
ʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʟʚʦ-
ʣʠʪ ʧʦʣʫʯʠʪʴ ʧʨʦʝʢʪ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʦʨʛʘʥʠ-
ʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʜʘʧʪʠʚʥʦ-
ʣʘʥʜʰʘʬʪʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ 

ʩʝʛʦʜʥʷ  ʤʝʪʦʜʠʢʠ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘ-
ʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 
ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚ ʨʝʘʣʴʥʳʭ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʩʣʝʜʫʝʪ ʘʚ-
ʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ 
ʠʩʭʦʜʥʦʡ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʩʯʝʪʳ ʠ ʩʦ-
ʢʨʘʪʠʪʴ ʚʨʝʤʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ. 
ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʚʦʛʦ ʙʣʦʢʘ ʤʝʪʦʜʠʢʠ ʧʦ 

ʩʙʦʨʫ ʠ ʦʙʨʘʙʦʪʢʝ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʣʘ-
ʛʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʩʣʝʜʫʶʱʫʶ ʨʘʙʦʪʫ, ʠʩʧʦʣʴʟʫʷ 
ʧʨʦʛʨʘʤʤʫ ʉɸʉ-ʧʣʘʥʝʪʘ ʠ ʜʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦ-
ʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʜʥʦʢʘʥʘʣʴ-
ʥʳʡ ʢʦʩʤʦʩʥʠʤʦʢ ʚʳʩʦʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 
ʨʘʟʨʝʰʝʥʠʷ ʩ ʛʝʦʧʨʠʚʷʟʢʦʡ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʧʨʝʜʝ-
ʣʠʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʫʛʦʜʠʡ. 
ʂʦʥʝʯʥʦ, ʦʙʦʡʪʠʩʴ ʙʝʟ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝ-
ʨʠʘʣʦʚ ʚʦʦʙʱʝ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʠʭ  
ʩʪʨʦʠʪʩʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ, ʠ ʜʣʷ ʵʪʦʛʦ 
ʥʝʦʙʭʦʜʠʤʘ ʮʠʬʨʦʚʘʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʝ-
ʩʪʥʦʩʪʠ ʤʘʩʰʪʘʙʘ 1:10000, ʜʣʷ ʢʦʪʦʨʦʡ ʩʦʟʜʘʝʪʩʷ 
ʧʨʦʝʢʪ. ʀ ʫʞʝ ʠʩʧʦʣʴʟʫʷ ʝʸ ʚ ɻʀʉ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʩʪʨʦʠʪʩʷ ʩʝʨʠʷ ʢʘʨʪ: ʵʢʩʧʦʟʠʮʠʠ ʠ ʢʨʫʪʠʟʥʳ ʩʢʣʦ-
ʥʦʚ, ʘ ʪʘʢʞʝ ʣʠʥʠʡ ʩʪʦʢʘ. ʅʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʤʦ-
ʜʝʣʠ, ʧʦʩʪʨʦʝʥʥʳʭ ʢʘʨʪ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʝʚʦʦʙʦ-
ʨʦʪʘʭ ʠʩʧʦʣʴʟʫʷ ʩʨʝʜʩʪʚʘ ʚʳʯʠʩʣʝʥʠʡ ʚ ɻʀʉ, ʨʘʩ-
ʩʯʠʪʳʚʘʝʪʩʷ ʩʤʳʚ ʧʦʯʚ ʠ ʚʳʷʚʣʷʶʪʩʷ ʫʯʘʩʪʢʠ, 
ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʳʝ ʵʨʦʟʠʠ ʧʦʯʚ (ʦʪʨʘʞʘʶʪʩʷ 
ʥʘ ʢʘʨʪʝ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʨʝʟʫʣʴʪʘ-
ʪʘʤ ʚʳʯʠʩʣʝʥʠʡ ʚ ɻʀʉ). 
ɿʘʪʝʤ ʚʳʧʦʣʥʷʝʪʩʷ ʚʪʦʨʦʡ ʙʣʦʢ, ʚ ʢʦʪʦʨʦʤ 

ʢʦʤʧʣʝʢʩʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ 
ʘʛʨʦʣʘʥʜʱʘʬʪʘ ʠ ʧʨʦʚʦʜʷʪ ʪʠʧʠʟʘʮʠʶ ʟʝʤʝʣʴ. ɼʣʷ 
ʵʪʦʛʦ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʤʥʦʛʦʢʘʥʘʣʴʥʳʡ ʢʦʩʤʦʩʥʠ-
ʤʦʢ ʟʘ ʧʝʨʠʦʜʳ, ʢʦʛʜʘ ʧʘʰʥʷ ʥʝ ʙʳʣʘ ʧʦʢʨʳʪʘ 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʵʨʦʜʠʨʦ-
ʚʘʥʥʦʩʪʠ ʧʦʯʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 
ʆʙʨʘʙʦʪʘʥʥʳʝ ʩʥʠʤʢʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʧʣʦʱʘʜʠ ʩʠʣʴʥʦ-, ʩʨʝʜʥʝ- ʠ ʩʣʘʙʦʵʨʦʜʠʨʦʚʘʥʥʳʭ, 
ʘ ʪʘʢʞʝ ʥʝʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘ 
ʩʪʘʜʠʠ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʧʘʰʥʠ ʠ ʙʫʬʝʨʥʦʡ 
ʟʦʥʳ ʘʛʨʦʣʘʜʰʘʬʪʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʨʝʪʴʝʛʦ ʙʣʦ-
ʢʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ. 
ʉʠʣɹʥʦʵʨʦʜʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ ʩʣʝʜʫʝʪ ʚʚrʝʩʪʠ 

ʠʟ ʩʦʩʪʘʚʘ ʧʘʰʥʠ, ʪʘʢ ʢʘʢ ʧʨʦʮʝʩʩ ʵʨʦʟʠʠ ʥʘ ʥʠʭ 
ʠʜʝʪ ʫʩʢʦʨʝʥʥʳʤʠ ʪʝʤʧʘʤʠ ʠ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʙʦʨʴ-
ʙʫ ʩ ʵʨʦʟʠʦʥʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʥʝ ʧʦʢʨʳʚʘʶʪʩʷ 
ʦʙʲʝʤʘʤʠ ʩʦʙʨʘʥʥʦʛʦ ʫʨʦʞʘʷ. ʕʪʠ ʪʝʨʨʠʪʦʨʠʠ ʥʝ-
ʦʙʭʦʜʠʤʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʚ ʙʫʬʝʨʥʫʶ ʟʦʥʫ ʘʛ-
ʨʦʣʘʥʜʰʘʬʪʦʚ [8].  
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ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ  ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ 
 
ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʤʝ-

ʪʦʜʠʢʝ ʩʚʷʟʘʥ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʠ ʦʧʪʠʤʠʟʘ-
ʮʠʝʡ ʩʪʨʫʢʪʫʨʳ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʥʘ ʯʪʦ ʦʢʘ-
ʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ 
ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʟʝʤʝʣʴ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʝʥʘ ʥʘ ʢʘʨ-
ʪʘʭ, ʧʦʩʪʨʦʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ, ʘ ʪʘʢʞʝ 
ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʩʦʩʪʘʚʘ ʩʝʚʦʦʙʦʨʦʪʘ, ʠʭ ʨʘʟʤʝʨʘ ʠ 
ʨʘʟʤʝʱʝʥʠʷ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʢʦʪʦʨʦʛʦ ʠ ʩʦʟʜʘʝʪ-
ʩʷ ʧʨʦʝʢʪ. ʄʦʜʝʣʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠ-
ʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʨʘʟʨʘʙʦ-
ʪʘʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʚʦ ɺʅʀʀɿʠɿʇʕ ʚ 2008 ʛʦʜʫ 
[9]. 
ʉʣʝʜʫʶʱʠʡ ʙʣʦʢ ʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʤʝ-

ʪʦʜʠʢʝ ʩʚʷʟʘʥ ʩ  ʨʘʩʯʝʪʦʤ ʨʘʟʤʝʨʦʚ ʨʘʙʦʯʠʭ ʫʯʘ-
ʩʪʢʦʚ ʠ ʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʙʣrʠ ʙʳ 
ʫʜʦʙʥʳ ʜʣʷ ʦʙʨʘʙʦʪʦʢ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʦʡ. 
ʅʘ ʦʩʪʘʚʰʝʡʩʷ ʧʘʰʥʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʨʦ-

ʧʨʠʷʪʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʥʠʟʠʪʴ ʵʨʦʟʠʦʥʥʳʝ ʧʦʪʝʨʠ 
ʧʦʯʚ ʥʘ ʩʘʤʳʭ ʢʨʠʪʠʯʥʳʭ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʫʯʘ-
ʩʪʢʘʭ ʪʝʨʨʠʪʦʨʠʠ ʜʦ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʦʚ. ɸ ʠʩ-
ʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʨʘʟʥʳʝ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʝ ʤʝ-
ʨʦʧʨʠʷʪʠʷ ʤʦʛʫʪ ʜʘʚʘʪʴ ʦʜʠʥʘʢʦʚʳʡ ʵʬʬʝʢʪ, ʥʝ-
ʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ  ʠʤʝʶʱʠʝʩʷ ʫ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʩʨʝʜʩʪʚʘ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʪʠʚʦʵʨʦʟʠ-
ʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦʙʳ  ʚʙrʠʨʘʪʴ 
ʚʠʜʳ ʤʝʨʦʧʨʠʷʪʠʡ ʠʣʠ ʠʭ ʩʦʯʝʪʘʥʠʷ [10].   
ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʝ ʤʝʨʦ-

ʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ ʧʨʠʚʦʜʠʪʴ ʢ ʩʥʠʞʝʥʠʶ 
ʵʨʦʟʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʦ ʠ ʙʳʪʴ ʦʧʪʠʤʘʣʥɹʳ ʧʦ 
ʩʪʦʠʤʦʩʪʠ ʩ ʫʯʝʪʦʤ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ 
ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʘ ʟʝʤʣʷʭ ʢʦʪʦʨʦʛʦ ʠ ʧʨʝʜʩʪʦʠʪ ʠʭ 
ʚʥʝʜʨʝʥʠʝ. 
ʇʨʝʜʣʘʛʘʝʤʳʝ ʧʦʜʭʦʜʳ ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʶ ʤʝʪʦʜʠʢʠ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʥʘʤʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʥʘ ʩʚʦʙʦʜ-
ʥʦʤ ʧʦʣʝ ʦʧʳʪʘ ʧʦ ʢʦʥʪʫʨʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʤʫ 
ʟʝʤʣʝʜʝʣʠʶ. ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥ-
ʪʦʚ ʧʨʦʝʢʪʘ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨ-
ʨʠʪʦʨʠʠ, ʪʨʝʙʫʶʱʠʭ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ 
ʟʘʪʨʘʪ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʤʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 
ʩʫʱʝʩʪʚʫʶʱʠʝ ʙʦʣʝʝ 30 ʣʝʪ ʚʘʨʠʘʥʪʳ  ʧʨʦʪʠʚʦ-
ʵʨʦʟʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ  ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʳʭ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʚʦʟʜʝʣʳʚʘʥʠʝ 
ʢʫʣʴʪʫʨ ʠ ʚʝʜʫʪʩʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʵʨʦʟʠʦʥʥʦ-
ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʚʳ-
ʥʦʩʝ ʚ ʥʘʪʫʨʫ ʙʳʣʠ ʠʟʥʘʯʘʣʴʥʦ ʜʦʧʫʱʝʥʳ ʧʨʦʩʯʝ-
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ʪʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʦʢʘ ʚ ʤʠʢʨʦ-
ʣʦʞʙʠʥʘʭ ʧʣʘʢʦʨʥʦʡ ʯʘʩʪʠ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʘʚ-
ʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʘʣʳʭ ʚʦʜ ʧʦ ʚʩʝʡ ʜʣʠʥʝ 
ʢʘʥʘʚʳ ʚʥʫʪʨʠ ʣʝʩʥʦʡ ʧʦʣʦʩʳ ʠʟ ʟʘ ʝʸ ʢʦʥʩʪʨʫʢ-
ʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ.  
ɺʳʚʦʜʳ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʥʘʤʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
ʪʝʨʨʠʪʦʨʠʠ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʢʪʫʘʣʴ-
ʥʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʫʯʝʥʥʦʡ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ  ʩʨʝʜʩʪʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦ-
ʚʘʥʠʷ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʧʣʦʱʘʜʝʡ ʫʛʦʜʠʡ, ʩʪʝʧʝʥʠ 
ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ ʧʦʯʚ, ʵʢʩʧʦʟʠʮʠʠ ʠ ʢʨʫʪʠʟʥʝ 
ʩʢʣʦʥʦʚ, ʘ ʪʘʢʞʝ ʣʠʥʠʡ ʪʦʢʘ. 

ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦ-
ʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ɻʀʉ ʪʝʭʥʦʣʦʛʠʠ. 

 ɻʀʉ ʪʝʭʥʦʣʦʛʠʠ, ʩʨʝʜʩʪʚʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 
ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʪʝʨʨʠʪʦʨʠʠ ʧʦ-
ʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʥʘ ʵʪʘʧʝ ʧʨʦ-
ʝʢʪʠʨʦʚʘʥʠʷ  ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
ʪʝʨʨʠʪʦʨʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʨʝh ʝʥʠʷ 
ʧʨʦʙʣʝʤʳ, ʠ ʪʝʤ ʩʘʤʳʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪʩʷ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʡ ʩʠʩʪʝʤʳ 
ʟʝʤʣʝʜʝʣʠʷ.
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ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠ ʢʘʨʪʦʬʝʣʷ ʌɻɹʅʋ ʂʫʨʩʢʠʡ ʅʀʀ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
 
ʐʋʄɸʂʆɺ ɺ.ɸ.,  
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ,  
ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠ ʢʘʨʪʦʬʝʣʷ ʌɻɹʅʋ ʂʫʨʩʢʠʡ ʅʀʀ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
 
ɻɸɺʈʀʃʆɺɸ ʊ.ɺ., 
ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ  
ʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʟʝʤʣʠ ʌɻɹʅʋ ʂʫʨʩʢʠʡ ʅʀʀ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
 
ʈʝʬʝʨʘʪ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʣʠʷʥʠʶ  ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ 

ʛʦʨʦʭʘ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʠ  ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ  ʥʘ ʧʦʩʝʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʤʷʥ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʨʦʭʘ ʩʦʨʪʦʚ 
ʂʘʜʝʪ ʠ ʌʘʨʘʦʥ ʚ ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʛʦʨʦʭʘ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʈʘ-
ʜʠʬʘʨʤ (300 ʤʣ/ʪ) ʠ ɻʫʤʘʪ ʥʘʪʨʠʷ (300 ʤʣ/ʪ) ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʣʝʢʩʦʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ɸʛʨʦʤʠʢʩ (200 ʛ/ʪ)  
ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʚʳʰʝʥʠʶ  ʵʥʝʨʛʠʠ  ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʛʦʨʦʭʘ ʥʘ 2-3 %, ʚʩʭʦʞʝʩʪʠ ï ʥʘ 2-4 %, ʩʠʣʳ ʨʦʩʪʘ 
ï ʥʘ 3-5 %. ʄʘʩʩʘ ʧʨʦʨʦʩʪʢʦʚ ʫ ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʝʤʷʥ ʫʚʝʣʠʯʠʚʘʣʘʩʴ:  ʫ ʩʦʨʪʘ ʂʘʜʝʪ ʥʘ 13,1-19,2 %, ʫ ʩʦʨʪʘ 
ʌʘʨʘʦʥ 14,2-16,7 %. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ  ʚʘʨʠʘʥʪʫ ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ. 
ɺ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʚʩʭʦʞʝʩʪʴ ʦʪ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʚʦʟʨʘʩʪʘʣʘ ʥʘ 4-5 %, ʟʝʣʝʥʘʷ ʤʘʩʩʘ ʛʦʨʦʭʘ ʚ ʬʘʟʝ 

ʮʚʝʪʝʥʠʷ ʥʘ 12-17 %  ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴʥʳʡ  ʚʘʨʠʘʥʪ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʠʩ-
ʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʩʦʢʨʘʱʘʣʦʩʴ ʥʘ 2-3 ʜʥʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʥʴʰʝ ʧʨʠʩʪʫʧʠʪʴ ʢ ʫʙʦʨʢʝ. 
ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʫʚʝʣʠʯʠʚʘʣʦ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ ʛʦ-

ʨʦʭʘ ʩʦʨʪʘ ʂʘʜʝʪ ʥʘ 6,4-11,5 %, ʤʘʩʩʫ 1000 ʩʝʤʷʥ ʥʘ 2,8-8,9 ʛ., ʚ ʩʪʨʫʢʪʫʨʝ ʫʨʦʞʘʷ ʫʤʝʥʴʰʘʣʩʷ ʧʨʦʮʝʥʪ ʤʝʣ-
ʢʦʡ ʠ ʩʨʝʜʥʝʡ ʬʨʘʢʮʠʡ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʩʝʤʷʥ ʚʦʟʨʘʩʪʘʣʦ ʥʘ 3,6-6,1 %, ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʩʦʩʪʘʚʣʷʣʘ 
7,3-14,6 %. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ  ʚʘʨʠʘʥʪʫ ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ. ʉʦʨʪ ʛʦʨʦʭʘ ʂʘʜʝʪ 
ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʣ  ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʘ ʈʘʜʠʬʘʨʤ, ʯʝʤ ʩʦʨʪ ʌʘʨʘʦʥ. 
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Essay. The paper presents the results of studies on the effect of pre-sowing processing of pea seeds with biologi-
cal products and trace elements on the sowing parameters of seeds and the yield of peas of Cadet and Pharaoh varie-
ties in the Kursk region. It was found that the treatment of pea seeds with Radipharmic biologics (300 ml/t) and sodi-
um HUMATE (300 ml/t) in conjunction with the complex of trace elements AgroMix (200 g / t) contributed to the 
increase of the energy of germination of pea seeds by 2- 3%, germination ï by 2-4 %, the growth force ï by 3-5%. 
Weight of seedlings from treated seeds was increased: grade Cadet 13.1-19.2  % and in the variety Pharaoh 14,2-16,7 
%. Higher rates correspond to the Radipharmes+AgroMix variant. 

In the field, the germination from the action of drugs increased by 4-5 %, the green mass of peas in the flowering 
phase was 12-17 % higher than the control option. The length of the growing season in the studied variants is reduced 
by 2-3 days, which allows to start cleaning earlier. 

The combined use of biological products and trace elements increased the reproduction rate of peas of the Cadet 
variety by 6,4-11,5 %, the weight of 1000 seeds by 2,8-8,9 g, the percentage of small and medium fractions decreased 
in the structure of the crop, and the number of large seeds increased by 3,6-6,1 %, the yield increase was 7,3-14,6 %. 
Higher rates correspond to the Radipharmes+AgroMix variant. Peas Cadet better to respond to the application of the 
biopreparation Rediform than the grade of the Pharaoh. 

 
Key words: peas, seeds, sowing qualities, multiplication factor, weight of 1000 seeds, uniformity, yield, 

Radipharmes, sodium HUMATE, AgroMix. 
 
ɺʚʝʜʝʥʠʝ. ʇʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʷʚʣʷʶʪʩʷ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʠ ʚʳ-
ʩʦʢʦʛʦ ʫʨʦʞʘʷ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ 
ʩʝʤʷʥ ʛʦʨʦʭʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʵʢʦ-
ʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʦʩ-
ʥʦʚʝ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ [1, 2]. ʊʘʢ, ʛʫʤʠʥʦʚʳʝ  
ʢʦʤʧʦʥʝʥʪʳ ʧʦʚʳʰʘʶʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʯʪʦ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʫʩʠʣʝʥʥʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ  ʚ ʨʘʩʪʝʥʠʷ ʵʣʝʤʝʥ-
ʪʦʚ ʧʠʪʘʥʠʷ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʷ ʠ 
ʫʣʫʯʰʝʥʠʶ ʝʛʦ ʢʘʯʝʩʪʚʘ [3, 4]. ʉʘʧʦʥʠʥʳ ʠ ʙʝʪʘʠʥʳ 
ʫʩʠʣʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʧʦʚʳʰʘʶʪ 
ʠʤʤʫʥʠʪʝʪ ʨʘʩʪʝʥʠʡ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʠʟʢʠʤ ʪʝʤ-
ʧʝʨʘʪʫʨʘʤ [5]. ʄʠʢʨʦʵʣʝʤʝʥʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʭʝ-
ʣʘʪʥʦʡ ʬʦʨʤʝ, ʩʪʠʤʫʣʠʨʫʶʪ ʚʩʭʦʞʝʩʪʴ ʠ ʵʥʝʨʛʠʶ 
ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ, ʫʚʝʣʠʯʠʚʘʶʪ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ 
ʨʘʩʪʝʥʠʡ ʙʦʣʝʟʥʷʤ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʛʦʜʥʳʤ 
ʫʩʣʦʚʠ̫ ʤ [6, 7, 8]. 
ʎʝʣɹʁ  ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ 
ʈʘʜʠʬʘʨʤ ʠ ɻʫʤʘʪ ʥʘʪʨʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʣʝʢʩʦʤ 
ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ɸʛʨʦʤʠʢʩ ʥʘ ʧʦʩʝʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 
ʩʝʤʷʥ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʨʦʭʘ ʩʦʨʪʦʚ ʂʘʜʝʪ ʠ ʌʘʨʘʦʥ 
ʚ ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ɼʣʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʵʣʠʪʥʳʝ ʩʝʤʝʥʘ ʨʘʡʦʥʠ-
ʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʛʦʨʦʭʘ ʂʘʜʝʪ ʠ ʌʘʨʘʦʥ. 
ʈʘʜʠʬʘʨʤïʩʧʝʮʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʦʜʝʨʞʘʱʠʡ 

ʧʦʣʠʩʘʭʘʨʠʜʳ, ʩʘʧʦʥʠʥʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʙʝʪʘʠʥ, 
ʦʙʦʛʘʱʝʥʥʳʡ ʚʠʪʘʤʠʥʘʤʠ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ.  
ɻʫʤʘʪ ʥʘʪʨʠʷ ï ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʥʘʪʨʠʝ-

ʚʘʷ ʩʦʣʴ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. ɺ ʥʠʭ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʝʝ 
20 ʘʤʠʥʦʢʠʩʣʦʪ, ʫʛʣʝʚʦʜʳ, ʙʝʣʢʠ ʠ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝ-
ʩʪʚʘ. 
ɸʛʨʦʤʠʢʩ ï ʨʘʩʪʚʦʨʠʤʘʷ ʩʤʝʩʴ ʭʝʣʘʪʥʳʭ ʤʠʢʨʦ-

ʵʣʝʤʝʥʪʦʚ. ʉʦʩʪʘʚ, %: ʙʦʨ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʡ ï 0,6; 
ʤʝʜʴ (ʕɼʊɸ) ï 0,4; ʞʝʣʝʟʦ (ɼʊʇɸ/ʕɼʊɸ) ï 3,5; ʤʘʨ-
ʛʘʥʝʮ (ʕɼʊɸ) ï 2,5; ʤʦʣʠʙʜʝʥ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʡ ï 
0,15; ʮʠʥʢ (ʕɼʊɸ) ï 2,0; ʢʦʙʘʣʴʪ (ʕɼʊɸ) ï 0,02; 
ʢʘʣʴʮʠʡ (ʕɼʊɸ) ï 3,0. 
ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʡ ʪʦʥʥʳ ʩʝʤʷʥ ʛʦʨʦʭʘ ʙʨʘʣʠ 

300 ʤʣ. ʧʨʝʧʘʨʘʪʘ ʈʘʜʠʬʘʨʤ ʠ 300 ʤʣ  ɻʫʤʘʪʘ ʥʘʪʨʠʷ 
ʩʦʚʤʝʩʪʥʦ ʩ 200 ʛ  ɸʛʨʦʤʠʢʩʘ ʥʘ 10 ʣ  ʚʦʜʳ. ʆʙʨʘ-

ʙʦʪʢʘ ʩʝʤʷʥ ʧʨʦʚʦʜʠʣʘʩʴ ʚʨʫʯʥʫʶ ʟʘ 1-2 ʜʥʷ ʜʦ ʧʦ-
ʩʝʚʘ. 
ɺ 2015-2017 ʛʦʜʘʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ +20
0
ʉ ʦʮʝʥʠʚʘʣʠ: ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ 

(ʥʘ ʯʝʪʚʝʨʪʳʝ ʩʫʪʢʠ), ʚʩʭʦʞʝʩʪʴ (ʥʘ ʚʦʩʴʤʳʝ ʩʫʪʢʠ), 
ʜʣʠʥʫ ʧʨʦʨʦʩʪʢʦʚ (ʥʘ ʚʦʩʴʤʳʝ ʩʫʪʢʠ), ʩʠʣʫ ʨʦʩʪʘ (ʥʘ 
ʜʝʩ̫ʪʳʝ  ʩʫʪʢʠ)  - ʢʦʣʠʯʝʩʪʚʦ ʟʜʦʨʦʚʳʭ ʨʦʩʪʢʦʚ (%),  
ʚʳʰʝʜʰʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʤʘʩʩʫ ʧʨʦʨʦʩʪʢʦʚ. 
ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2015-2017 ʛʦʜʘʭ 

ʚ ʩʝʤʝʥʦʚʦʜʯʝʩʢʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʤʝ-
ʥʦʚʦʜʩʪʚʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠ 
ʢʘʨʪʦʬʝʣʷ (ʌɻɹʅʋ ʂʫʨʩʢʠʡ ʅʀʀ ɸʇʇ). 
ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ. ʇʦʩʝʚ ʦʩʫ-

ʱʝʩʪʚʣʷʣʩʷ ʩʝʷʣʢʦʡ çʍʘʩʩʠʷè. ʅʦʨʤʘ ʚʳʩʝʚʘ ï 1,2 
ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʩʝʤʷʥ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʟʘʣʦʞʝʥʳ ʚ 
4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, ʨʘʟʤʝʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ 
ʨʝʥʜʦʤʝʟʠʨʦʚʘʥʥʦʝ. ʋʯʝʪʥʘʷ ʧʣʦɦ ʘʜʴ ʜʝʣʷʥʦʢ         
40 ʤ 

2 
(10ʤ ʭ 4ʤ). 
ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʥʘʙʣʶ-

ʜʝʥʠʷ ʠ ʫʯʝʪʳ ʧʦ ʤʝʪʦʜʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦ-
ʠʩʧrʪʘʥʠʷ (1971). 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʜʦ ʥʘʯʘʣʘ 

ʫʙʦʨʢʠ ʩ ʢʘʞʜʦʡ ʜʝʣʷʥʢʠ ʦʪʙʠʨʘʣʠ ʧʦ 3 ʩʥʦʧʘ. ɻʦ-
ʨʦʭ ʫʙʠʨʘʣʠ ʧʨʷʤʳʤ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝʤ ʧʨʠ 14 % 
ʚʣʘʞʥʦʩʪʠ  ʩʝʤʷʥ ʢʦʤʙʘʡʥʦʤ çʉʘʤʧʦ-130è. 
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ [9]. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 
ɻʫʤʘʪ ʥʘʪʨʠʷ ʠ ʈʘʜʠʬʘʨʤʘ ʩʦʚʤʝʩʪʥʦ ʩ ɸʛʨʦʤʠʢʩʦʤ 
ʧʦʚʳʰʘʣʦ ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʥʘ 2-3 %, ʚʩʭʦʞʝʩʪʴ 
ï ʥʘ 2-4 % (ʪʘʙʣʠʮʘ 1). 
ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʫʩʠʣʠʚʘʣʩʷ ʨʦʩʪ ʢʦʨ-

ʥʝʚʦʡ ʩʠʩʪʝʤʳ. ɼʣʠʥʘ ʢʦʨʝʰʢʦʚ ʥʘ ʚʦʩʴʤʳʝ ʩʫʪʢʠ 
ʧʨʦʨʘʱʠʚʘʥʠʷ ʫ ʩʦʨʪʘ ʂʘʜʝʪ ʥʘ 19,5 % ʠ 25,3 %, ʘ ʫ 
ʩʦʨʪʘ ʌʘʨʘʦʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 19,6 % ʠ 22,3 % 
ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ 
ʧʨʠʙʘʚʢʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʚʘʨʠʘʥʪʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʈʘʜʠʬʘʨʤʘ + ɸʛʨʦʤʠʢʩ. 
ɺʣʠʷʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʩʦʚʤʝʩʪʥʦ ʩ ʤʠʢʨʦʵʣʝ-

ʤʝʥʪʘʤʠ ʚ ʥʘʯʘʣʴʥʳʝ ʬʘʟʳ ʨʦʩʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʨʦʩʪ-
ʢʦʚ  ʤʝʥʝʝ ʚʳʨʘʞʝʥʦ, ʯʝʤ ʥʘ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ. 
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ʉʦʨʪ ʂʘʜʝʪ ʠʤʝʣ  ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ 
ʜʣʠʥʝ ʧʨʦʨʦʩʪʢʦʚ, ʯʝʤ ʩʦʨʪ ʌʘʨʘʦʥ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥ-
ʪʘʭ.  
ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʠʣʳ ʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʦ ʟʜʦʨʦ-

ʚʳʭ ʨʦʩʪʢʦʚ, ʚʳʰʝʜʰʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʥʘ 
ʜʝʩʷʪʳʝ ʩʫʪʢʠ, ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʥʘ 3-5 % 
ʧʨʝʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴʥʳʝ ʨʘʩʪʝʥʠʷ (ʪʘʙʣʠʮʘ 2). ʄʘʩ-
ʩʘ ʧʨʦʨʦʩʪʢʦʚ ʫ ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʝʤʷʥ ʫʚʝʣʠʯʠʣʘʩʴ ʫ 
ʩʦʨʪʘ ʂʘʜʝʪ ʥʘ 13,1-19,2 %, ʫ ʩʦʨʪʘ ʌʘʨʘʦʥ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʥʘ 14,2-16,7 %. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʦʪʥʦʩʠʣʠʩʴ ʢ ʚʘʨʠʘʥʪʫ ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ. 
ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʛʦʨʦʭʘ ʫ ʠʟʫʯʘʝʤʳʭ 

ʚʘʨʠʘʥʪʦʚ ʥʘ 4-5% ʧʨʝʚʳʩʠʣʘ ʢʦʥʪʨʦʣʴ. ʉʦʚʤʝʩʪʥʦʝ 
ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʢʨʦ-ʵʣʝʤʝʥʪʦʚ ʚ 
ʧʦʣʝʚʳʭ  ʫʩʣʦʚʠʷʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʯʝʤ ʚ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ. 
     ɼʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ  ʥʘʯʘʣʴ-
ʥʳʤʠ ʬʘʟʘʤʠ ʨʦʩʪʘ. ʈʘʩʪʝʥʠʷ ʠʟ ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʝ-

ʤʷʥ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʟʝʣʝʥʫʶ ʤʘʩʩʫ ʥʘ 12-17 % 
ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦ-
ʛʦ ʧʝʨʠʦʜʘ, ʚ ʠʩʩʣʝʜʫʝʤʳʭ  ʚʘʨʠʘʥʪʘʭ, ʩʦʢʨʘʱʘʣʘʩʴ   
ʥʘ 2-3 ʜʥʷ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʨʘʥʴʰʝ ʧʨʠʩʪʫʧʠʪʴ ʢ 
ʫʙʦʨʢʝ. 
     ɺ ʩʝʤʝʥʦʚʦʜʩʪʚʝ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ 
ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ. ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 
ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʫʚʝʣʠʯʠʚʘʣʦ  ʢʦ-
ʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ ʫ ʩʦʨʪʘ ʂʘʜʝʪ  ʥʘ 6,4-11,5 
%, ʫ ʩʦʨʪʘ ʌʘʨʘʦʥ ʥʘ 7,3-10,3 % (ʪʘʙʣʠʮʘ 3). 
     ʇʦʢʘʟʘʪʝʣʴ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʭ 
ʢʨʫʧʥʦʩʪʴ ʠ ʦʧʨʝʜʝʣʷʝʪ ʟʘʧʘʩ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝɦ ʝʩʪʚ 
ʚ ʩʝʤʝʥʘʭ. ɹʦʣʝʝ ʪʷʞʝʣʳʝ ʩʝʤʝʥʘ ʫʩʠʣʠʚʘʁ ʪ ʨʦʩʪ ʠ 
ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʄʘʩʩʘ 1000 ʩʝʤʷʥ ʫ ʩʦʨʪʘ ʂʘʜʝʪ 
ʥʘ 2,8-8,9 ʛ, ʫ ʩʦʨʪʘ ʌʘʨʘʦʥ ʥʘ 3,4-5,1 ʛ  ʧʨʝʚʳʩʠʣʘ 
ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ. ʅʘʠʙʦʣʝʝ ʚʩrʦʢʘʷ ʧʨʠʙʘʚʢʘ 
ʦʪʤʝʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ. 

ʊʘʙʣʠʮʘ 1 - ɺʣʠʷʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʧʦʩʝʚʥʳʝ ʧʦʢʘʟʘ-
ʪʝʣʠ ʩʝʤʷʥ ʛʦʨʦʭʘ, 2015-2017 ʛʛ. 

ɺʘʨʠʘʥʪ ʕʥʝʨʛʠʷ 
ʧʨʦʨʘʩʪʘʥʠʷ, % 

ɺʩʭʦʞʝʩʪʴ, % ɼʣʠʥʥʘ ʧʨʦʨʦʩʪʢʦʚ, ʩʤ.           
ʢʦʨʝʰʦʢ ʨʦʩʪʦʢ 

ʉʦʨʪ ʂʘʜʝʪ 
1. ʂʦʥʪʨʦʣʴ 87 90 8,7 3,5 
2. ɻʫʤʘʪ ʥʘʪʨʠʷ + ɸʛʨʦʤʠʢʩ 89 93 10,4 4,0 
3. ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ 90 94 10,9 4,1 

ʉʦʨʪ ʌʘʨʘʦʥ 
1.ʂʦʥʪʨʦʣʴ 86 89 7,6 3,2 
2.ɻʫʤʘʪ ʥʘʪʨʠʷ+ɸʛʨʦʤʠʢʩ 88 91 9,1 3,6 
3.ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ 89 92 9,3 3,7 

 
ʊʘʙʣʠʮʘ 2 - ɺʣʠʷʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʩʠʣʫ ʨʦʩʪʘ ʩʝʤʷʥ 

ʛʦʨʦʭʘ (ʩʨʝʜʥʝʝ ʟʘ 2015-2017 ʛʛ.) 
ɺʘʨʠʘʥʪ ʂʦʣ-ʚʦ 

ʟʜʦʨʦʚʳʭ ʨʦʩʪʢʦʚ, % 
ʄʘʩʩʘ,  ʛ (100 ʧʨʦʨʦʩʪʢʦʚ) 

ʢʦʨʝʰʦʢ ʨʦʩʪʦʢ ʚʩʝʛʦ 
ʉʦʨʪ ʂʘʜʝʪ 

1.ʂʦʥʪʨʦʣʴ 83 8,3 4,7 13,0 
2.ɻʫʤʘʪ ʥʘʪʨʠʷ +ɸʛʨʦʤʠʢʩ 86 9,5 5,2 14,7 
3.ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ 88 10,2 5,3 15,5 

ʉʦʨʪ ʌʘʨʘʦʥ 
1.ʂʦʥʪʨʦʣʴ 81 7,2 3,6 10,8 
2.ɻʫʤʘʪ ʥʘʪʨʠʷ+ɸʛʨʦʤʠʢʩ 84 8,2 4,1 12,3 
3.ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ 85 8,5 4,2 12,7 

 
ʊʘʙʣʠʮʘ 3 - ɺʣʠʷʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʩʝʤʝʥʥʳʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʛʦʨʦʭʘ,  2015-2017 ʛʛ. 
ɺʘʨʠʘʥʪ ʂʦʵʬʬʠʮʠʝʥʪ 

ʨʘʟʤʥʦʞʝʥʠʷ 
ʄʘʩʩʘ 
1000 
ʩʝʤʷʥ, ʛ 

ɺʳʨʦʚʥʝʥʥʦʩʪʴ ʩʝʤʷʥ, % 

ʬʨʘʢʮʠʷ, ʤʤ. 
ʤʝʥʝʝ 4 4-7 7-9 

ʉʦʨʪ ʂʘʜʝʪ 
1.ʂʦʥʪʨʦʣʴ 7,8 236,5 3,5 42,7 53,8 
2.ɻʫʤʘʪ ʥʘʪʨʠʷ+ɸʛʨʦʤʠʢʩ 8,3 239,3 2,4 40,2 57,4 
3.ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ 8,7 245,4 1,8 38,3 59,9 

ʉʦʨʪ ʌʘʨʘʦʥ 
1.ʂʦʥʪʨʦʣʴ 9,7 210,1 3,1 57,3 39,6 
2.ɻʫʤʘʪ ʥʘʪʨʠʷ+ɸʛʨʦʤʠʢʩ 10,4 213,5 2,5 55,4 42,1 
3.ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ 10,7 215,2 1,6 53,2 45,2 
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      ʊʘʙʣʠʮʘ 4 - ɺʣʠʷʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʛʦʨʦʭʘ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʥʘ 
ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʨʦʭʘ, 2015-2017 ʛʛ. 

ɺʘʨʠʘʥʪ ʋʨʦʞʘʡʥʦʩʪʴ, 
ʪ/ʛʘ 

ʇʨʠʙʘʚʢʘ, ʪ/ʛʘ 
ʦʪ ʙʠʦʧʨʝʧʘʨʘʪʦʚ  
ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ʦʪ ʈʘʜʠʬʘʨʤʘ 

ʉʦʨʪ ʂʘʜʝʪ 
ʂʦʥʪʨʦʣʴ 2,47 - - 
ɻʫʤʘʪ ʥʘʪʨʠʷ+ɸʛʨʦʤʠʢʩ 2,65 0,18 - 
ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ 2,83 0,36 0,18 
ʅʉʈ05 ʪ/ʛʘ  0,14   

ʉʦʨʪ ʌʘʨʘʦʥ 
ʂʦʥʪʨʦʣʴ 2,71 - - 
ɻʫʤʘʪ ʥʘʪʨʠʷ+ɸʛʨʦʤʠʢʩ 2,96 0,25 - 
ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ 3,05 0,34 0,09 
ʅʉʈ05 ʪ/ʛʘ  0,21  

 
ʋʨʦʞʘʡ ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʥʝʦʜʥʦʨʦʜʝʥ. ɺ ʥʝʤ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʭʦʨʦʰʦ ʚʳʧʦʣʥʝʥʥʳʝ ʩʝʤʝʥʘ, ʘ ʪʘʢʞʝ 
ʥʝʜʦʨʘʟʚʠʪʳʝ ʠ ʱʫʧʣʳʝ. 
ɺʳʨʦʚʥʝʥʥʳʝ  ʩʝʤʝʥʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʨʫʞʥʦʤʫ 

ʧʦʷʚʣʝʥʠʶ ʚʩʭʦʜʦʚ, ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʦʩʪʫ ʠ ʨʘʟʚʠ-
ʪʠʶ ʨʘʩʪʝʥʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʛʝʪʘʮʠʠ.  ʇʨʠ ʩʦʚʤʝ-
ʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 
ʫʤʝʥʴʰʘʣʩʷ ʧʨʦʮʝʥʪ ʩʝʤʷʥ ʤʝʣʢʦʡ ʠ ʩʨʝʜʥʝʡ ʬʨʘʢ-
ʮʠʠ ʠ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʩʝʤʷʥ. 
ʊʘʢ, ʫ ʩʦʨʪʘ ʌʘʨʘʦʥ ʚ ʚʘʨʠʘʥʪʝ ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ 
ʫʤʝʥʴʰʝʥʠʝ ʤʝʣʢʦʡ ʬʨʘʢʮʠʠ ʩʦʩʪʘʚʠʣʦ 1,5 %, ʩʨʝʜ-
ʥʝʡ ï 4,1 %, ʘ ʫʚʝʣʠʯʝʥʠʝ ʢʨʫʧʥʦʡ ï 5,6 %. 
ʉʦʨʪ ʂʘʜʝʪ ʠʤʝʣ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʙʦʣʝʝ ʢʨʫʧʥʳʝ 

ʩʝʤʝʥʘ, ʯʝʤ ʩʦʨʪ ʌʘʨʘʦʥ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ 
ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ 
ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʦʙʝʩʧʝʯʠʣʠ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ 
ʛʦʨʦʭʘ. 
ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ɻʫʤʘʪʦʤ ʥʘʪʨʠʷ+ɸʛʨʦʤʠʢʩ ʧʦ-

ʚʳʰʘʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʨʦʭʘ ʩʦʨʪʘ ʂʘʜʝʪ ʥʘ 7,3 %, 
ʩʦʨʪʘ ʌʘʨʘʦʥ ʥʘ 9,2 %. ɺʘʨʠʘʥʪ ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ 
ʦʙʝʩʧʝʯʠʣ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʠʙʘʚʢʫ ʚ 14,6 % ʥʘ ʩʦʨʪʝ 

ʂʘʜʝʪ, ʥʘ ʩʦʨʪʝ ʌʘʨʘʦʥ ï 12,5 %. ɼʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠ-
ʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʈʘʜʠ-
ʬʘʨʤʘ ʦʪʤʝʯʝʥʦ ʫ ʩʦʨʪʘ ʂʘʜʝʪ.  
ɺʳʚʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʈʘʜʠ-

ʬʘʨʤ (300ʤʣ/ʪ) ʠ ɻʫʤʘʪ ʥʘʪʨʠʷ (300 ʤʣ/ʪ) ʩʦʚʤʝʩʪʥʦ ʩ 
ʢʦʤʧʣʝʢʩʦʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ɸʛʨʦʤʠʢʩ (200 ʛ/ʪ) ʜʣʷ 
ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʛʦʨʦʭʘ ʩʧʦʩʦʙʩʪʚʦʚʘ-
ʣʦ ʧʦʚʳʰʝʥʠʶ  ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʩʝʤʷʥ: ʵʥʝʨʛʠʠ 
ʧʨʦʨʘʩʪʘʥʠʷ - ʥʘ 2-3 %, ʚʩʭʦʞʝʩʪʠ ï ʥʘ 2-4 %, ʩʠʣʳ 
ʨʦʩʪʘ ï ʥʘ 3-5 %. ɺ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʚʣʠʷʥʠʝ ʧʨʝʧʘ-
ʨʘʪʦʚ ʫʩʠʣʠʚʘʣʦʩʴ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪ-
ʚʝʪʩʪʚʦʚʘʣʠ ʚʘʨʠʘʥʪʫ ʈʘʜʠ-ʬʘʨʤ+ɸʛʨʦʤʠʢʩ. 
ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʢʨʦ-

ʵʣʝʤʝʥʪʦʚ ʫʚʝʣʠʯʠʚʘʣʦ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ ʫ 
ʩʦʨʪʘ ʂʘʜʝʪ ʥʘ 6,4-11,5 %, ʤʘʩʩʫ 1000  ʩʝʤʷʥ ʥʘ 2,8-
8,9 ʛ, ʚ ʩʪʨʫʢʪʫʨʝ ʫʨʦʞʘʷ ʚʦʟʨʘʩʪʘʣʦ ʢʦʣʠʯʝʩʪʚʦ  
ʢʨʫʧʥʳʭ ʩʝʤʷʥ ʥʘ 3,6-6,1 %, ʧʨʠʙʘʚʢʠ  ʚ ʫʨʦʞʘʝ ʢʦ-
ʣʝʙʘʣʠʩʴ ʦʪ 0,18-0,36 ʪ/ʛʘ ʧʦ ʩʦʨʪʫ ʂʘʜʝʪ ʜʦ 0,25-0,34 
ʪ/ʛʘ ʧʦ ʩʦʨʪʫ ʌʘʨʘʦʥ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪ-
ʚʝʪʩʪʚʦʚʘʣʠ ʚʘʨʠʘʥʪʫ ʈʘʜʠʬʘʨʤ+ɸʛʨʦʤʠʢʩ. ʉʦʨʪ ʛʦ-
ʨʦʭʘ ʂʘʜʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʣ ʥʘ ʧʨʠʤʝ-
ʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʘ ʈʘʜʠʬʘʨʤ, ʯʝʤ ʩʦʨʪ ʌʘʨʘʦʥ. 
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ʉʆʈʊɸ ʉʃʀɺʓ ɼʃʗ ʀʅʊɽʅʉʀɺʅʆɻʆ ʉɸɼɸ ɺ ɸʈʀɼʅʓʍ ʋʉʃʆɺʀʗʍ 
 
ʇʆʇʆɺɸ ʃ.ɺ.,  
ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʧʠʪʦʤʥʠʢʦʚʦʜʩʪʚʘ. 
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ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ,  ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ. 
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ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʅʋ çʇʨʠʢʘʩʧʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʘʨʠʜʥʦʛʦ 
ʟʝʤʣʝʜʝʣʠʷè, ʩ ʉʦʣʝʥʦʝ ɿʘʡʤʠʱʝ, ʈʦʩʩʠʷ; ʝ-mail: Pniiaz@mail.ru. 

 
ʈʝʬʝʨʘʪ.  ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʠʟʫʯʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʠʚʦʡ-

ʥʦ-ʧʦʜʚʦʡʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʩʣʠʚʳ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʷ 
ʚ ʠʥʪʝʥʩʠʚʥʦʤ ʩʘʜʫ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʘʨʠʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ 
ʦʩʥʦʚʥʳʤ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʠ  ʚʳʭʦʜʫ ʩʦʨʪʦʚ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ.  ʇʦ ʙʠʦ-
ʤʝʪʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʨʦʩʪʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 3-ʭ ʣʝʪ ʚʩʝ ʢʦʤʙʠʥʘʮʠʠ 
ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʭʦʨʦʰʠʤ ʨʘʟʚʠʪʠʝʤ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʜʝʨʝʚʴʝʚ: ʧʨʠʨʦʩʪ ʚ ʚʳʩʦʪʫ ʩʦʩʪʘʚʠʣ 91,3-158,6 
ʩʤ, ʜʠʘʤʝʪʨʘ ʰʪʘʤʙʘ -1,8-4,0 ʩʤ, ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʦʪ 19,9 ʜʦ 44,8 ʚʝʪʚʝʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʡ 
ʘʜʘʧʪʘʮʠʠ ʩʦʨʪʦʚ ʩʣʠʚʳ ʥʘ ʩʣʘʙʦʨʦʩʣʳʭ ʧʦʜʚʦʷʭ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ.  ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩʢʦʨʦʧʣʦʜ-
ʥʦʩʪʴʶ ʚʳʜʝʣʷʶʪʩʷ ʩʦʨʪʘ ɹʝʨʙʘʥʢ ʠ ʈʝʥʢʣʦʜ ɸʣʴʪʘʥʘ ʥʘ ʢʘʨʣʠʢʦʚʦʤ ʧʦʜʚʦʝ ɺɺɸ-1, ʫ ʢʦʪʦʨʳʭ  ʥʘ 2 -ʦʡ 
ʛʦʜ ʞʠʟʥʠ ʦʪʤʝʯʝʥʦ ʮʚʝʪʝʥʠʝ 40,0-48,1% ʚʳʩʘʞʝʥʥʳʭ ʜʝʨʝʚʴʝʚ. ʉʘʤʦʝ ʨʘʥʥʝʝ ʧʣʦʜʦʥʦʰʝʥʠʝ (3-ʡ ʛʦʜ 
ʧʦʩʣʝ ʧʦʩʘʜʢʠ) ʥʘʩʪʫʧʠʣʦ ʫ ʩʦʨʪʦʚ ʂʫʙʘʥʩʢʘʷ ʨʘʥʥʷʷ ʠ ɹʝʨʙʘʥʢ ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 0,8-1,2 ʢʛ ʩ ʜʝʨʝʚʘ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʩʪʦʯʢʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʩʦʨʪʘ, ʢʣʦʥʦʚʳʝ ʧʦʜʚʦʠ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʮʚʝ-
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Essay. This article presents the data on the study of economic and biological features of the spruce-and-
barked plum blend combinations, on the basis of which the possibility of their cultivation in the intensive garden 
when grown under arid conditions is justified. Experimental data are presented on the main phases of develop-
ment during the vegetative period and the emergence of varieties from the state of rest. According to biometric 
data, the growth activity was analyzed. During the first 3 years, all combinations were characterized by a good 
development of the above-ground part of the trees: the height increase was 91.3-158.6 cm, the diameter of the 
bole -1.8-4.0 cm, was formed from 19.9 to 44.8 branches, which indicates a good adaptation of varieties of 
plums on slightly grown stock to the conditions of growth. It was revealed that the varieties Burbank and 
Renclod Altana on the dwarf rootstock VVA-1 are distinguished by their early fruition, with 40.0-48.1% of the 
planted trees blooming for the 2nd year of life. The earliest fruiting (the 3rd year after planting) came at the Ku-
ban early and Burbank varieties with a productivity of 0.8-1.2 kg from the tree, respectively. 

 
Key words: stone fruit crops, varieties, clonal rootstocks, biometric indices, flowering. 
 
ɺʚʝʜʝʥʠʝ. ʉʣʠʚʘ ʦʜʥʘ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʧʣʦʜʦ-

ʚʳʭ ʢʫʣʴʪʫʨ. ʉʣʠʚʫ ʢʦʣʶʯʫʶ (ʪʝʨʥ) ʯʝʣʦʚʝʢ ʫʧʦʪ-
ʨʝʙʣʷʣ ʚ ʧʠʱʫ ʝʱʸ ʚ ʢʘʤʝʥʥʦʤ ʚʝʢʝ. ɺ ʛʣʫʙʦʢʦʡ 
ʜʨʝʚʥʦʩʪʠ ʦʩʝʜʣʳʝ ʠ ʢʦʯʝʚʳʝ ʥʘʨʦʜʳ, ʟʘʥʠʤʘʚ-
ʰʠʝʩʷ ʟʝʤʣʝʜʝʣʠʝʤ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʯʝʨʥʦʩʣʠʚ ʥʝ 
ʪʦʣʴʢʦ ʢʘʢ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ, ʥʦ ʠ ʢʘʢ  ʪʦʚʘʨ, ʩʣʫ-
ʞʠʚʰʠʡ ʜʣʷ ʦʙʤʝʥʘ [1]. 
ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʜʝʨʝʚʴʝʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʥʘ 

ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʩʨʝʜʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ 
ʧʦʩʣʝ ʷʙʣʦʥʠ ʠ ʚʠʰʥʠ. ʇʣʦʜʳ ʩʣʠʚʳ ʠʩʧʦʣʴʟʫʁ ʪ, 
ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʩʚʝʞʝʤ ʚʠʜʝ ʠ ʜʣʷ ʧʨʠʛʦʪʦʚ-
ʣʝʥʠʷ ʢʦʤʧʦʪʦʚ, ʩʦʢʘ, ʚʠʥʘ, ʥʘʣʠʚʦʢ, ʧʘʩʪʠʣʳ [2]. 
ɺʩʝʛʦ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 2 ʪʳʩ. ʩʦʨʪʦʚ ʩʣʠ-

ʚʳ ʜʦʤʘʰʥʝʡ. ʆʙʱʠʝ ʤʠʨʦʚʳʝ ʩʙʦʨʳ ʧʣʦʜʦʚ ʩʦ-
ʩʪʘʚʣʷʶʪ ʩʚʳʰʝ 5 ʤʣʥ.ʪ, ʠʟ ʥʠʭ ʦʢʦʣʦ 84 % ʧʨʠ-
ʭʦʜʠʪʩʷ ʥʘ ʩʪʨʘʥʳ ɽʚʨʦʧʳ. 
ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ʷʚʣʷʝʪʩʷ 

ʚʝʜʫʱʠʤ ʨʝʛʠʦʥʦʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ 
ʢʦʩʪʦʯʢʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʶʛʝ ʈʦʩʩʠʠ. ɺ ʩʪʨʫʢʪʫʨʝ 
ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ ʢʨʘʷ ʢʦʩʪʦʯʢʦʚʳʝ ʢʫʣʴ-
ʪʫʨʳ ʩʦʩʪʘʚʣʷʶʪ 30 %, ʵʪʦ 5,3 ʪʳʩ.ʛʘ ʧʣʦʜʦʥʦʩʷ-
ʱʠʭ ʠ 2,7 ʪʳʩ.ʛʘ ʤʦʣʦʜʳʭ ʩʘʜʦʚ [3]. 
ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʪʘʢ ʞʝ ʦʙʣʘʜʘʝʪ ʭʦʨʦ-

ʰʠʤ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʧʦʪʝʥʮʠʘ-
ʣʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʢʦʩ-
ʪʦʯʢʦʚʳʭ ʢʫʣʴʪʫʨ [4]. 
ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʩʪʦʯʢʦʚʳʭ ʧʣʦ-

ʜʦʚʳʭ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚʝʥʥʦ - ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ ʦʧʨʝʜʝʣʷʶʪ ʟʦʥʘʣʴʥʳʝ ʠ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʷ [5]. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩ-

ʪʠ, ʧʨʠ ʦʙʱʝʤ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʯʝʪʘʥʠʠ ʢʣʠʤʘʪʠ-
ʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʡʩʪʚʠʝ ʦʪ-
ʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʢʘʢ ʚ ʟʠʤʥʠʡ, ʪʘʢ ʠ ʚ ʚʝ-
ʩʝʥʥʠʡ ʧʝʨʠʦʜʳ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 
ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʩʪʦʯʢʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʯʘʩʪʦ 
ʩʣʫʞʘʪ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ [6]. 
ʇʦʜʙʦʨ ʧʨʠʚʦʡʥʦ - ʧʦʜʚʦʡʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 

ʩʣʠʚʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʥʩʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ 
ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤ. 
ʎʝʣʴ  ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʠʟʫʯʝʥʠʝ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦ - ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʠʚʦʡʥʦ - 
ʧʦʜʚʦʡʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʩʣʠʚʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʠʭ ʚʳʩʦʢʫʶ ʩʢʦʨʦʧʣʦʜʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 
ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʥʘ-
ʩʘʞʜʝʥʠʷʭ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢ-
ʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʩʦʨʪʘ ʩʣʠʚʳ  ʂʫʙʘʥ-
ʩʢʘʷ ʨʘʥʥʷʷ, ɹʝʨʙʘʥʢ, ʈʝʥʢʣʦʜ ɸʣʴʪʘʥʘ, ɺʝʣʠʢʘʷ 
ʩʠʥʷʷ, ɸʥʥʘ ʐʧʝʪ, ʧʨʠʚʠʪʳʝ ʥʘ ʧʦʜʚʦʠ ɺɺɸ - 1, 
ʕʚʨʠʢʘ 99. ɻʦʜ ʧʦʩʘʜʢʠ 2014. ʀʟʫʯʝʥʠʝ ʧʨʦʚʦʜʠʪ-
ʩʷ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʧʣʦʜʦʚʦʛʦ ʩʘʜʘ  ʌɻɹʅʋ 
çʇʅʀʀɸɿè ʥʘ ʧʣʦʱʘʜʠ 1 ʛʘ, ʩʭʝʤʘ ʧʦʩʘʜʢʠ  5ʭ2 
ʤ. ʉʘʜ ʨʘʩʧʦʣʦʞʝʥ  ʚʦ ʚʪʦʨʦʤ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʤ 
ʨʘʡʦʥʝ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʣʠʟʢʦʛʦ ʧʦ ʫʩʣʦ-
ʚʠʷʤ ʢ ʧʦʣʫʧʫʩʪʳʥʷʤ. ʇʦʯʚʳ ʥʘ ʫʯʘʩʪʢʝ ʩʚʝʪʣʦ - 
ʢʘʰʪʘʥʦʚʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ, ʤʦʱʥʳʝ ʠ ʩʨʝʜʥʝʤʦʱ-
ʥʳʝ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʛʦ ʩʦʩʪʘʚʘ. ʉʦʜʝʨʞʘʥʠʝ ʛʫ-
ʤʫʩʘ  ʥʠʟʢʦʝ - 0,92 - 1,05 %, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʟʘʣʝ-
ʛʘʶʪ ʥʠʞʝ 3,5 ʤ. ʂʘʞʜʘʷ ʢʦʤʙʠʥʘʮʠʷ ʚʳʩʘʞʝʥʘ ʚ 
ʢʦʣʠʯʝʩʪʚʝ 45 ʜʝʨʝʚʴʝʚ, ʠʟ ʥʠʭ ʫʯʝʪʥʳʭ  - 10 ʜʝ-
ʨʝʚʴʝʚ, ʪʠʧʠʯʥʳʭ ʧʦ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ. 
ʋʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʧʨʦ-

ʛʨʘʤʤʝ ʩʦʨʪʦʠʟʫʯʝʥʠʷ ʧʣʦʜʦʚʳʭ, ʷʛʦʜʥʳʭ ʠ ʦʨʝ-
ʭʦʧʣʦʜʥʳʭ ʢʫʣʴʪʫʨ [7]: 

- ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ   ʧʦ ʛʣʘʚʥʝʡh ʠʤ 
ʬʝʥʦʣʦʛʠʯʝʩʢʠʤ ʬʘʟʘʤ ʧʨʦʚʦʜʠʣʠʩʴ ʚʠʟʫʘʣʴʥʦ ʥʘ 
10 ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʷʭ; 

- ʠʟʤʝʨʝʥʠʷ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʦʢ-
ʨʫʞʥʦʩʪʴ ʰʪʘʤʙʘ, ʜʠʘʤʝʪʨ ʢʨʦʥʳ, ʚʳʩʦʪʘ ʜʝʨʝʚʘ) 
ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʜʝʨʝʚʴʷʭ ʜʚʘ ʨʘʟʘ ʚ 
ʛʦʜ (ʚʝʩʥʘ ʠ ʦʩʝʥʴ); 

 - ʧʦʙʝʛʠ ʧʨʦʜʦʣʞʝʥʠʷ ʚ ʜʠʥʘʤʠʢʝ ʠʟʤʝʨʣ̫ʠʩʴ 
ʫ ʧʷʪʠ ʢʦʥʪʨʦʣʴʥʳʭ ʜʝʨʝʚʴʝʚ  (4 ʧʦʙʝʛʘ,  ʨʘʚʥʦ-
ʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʩʪʦʨʦʥʘʤ ʩʚʝʪʘ); 

- ʫʨʦʞʘʡʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʩ 
ʢʘʞʜʦʛʦ ʫʯʝʪʥʦʛʦ ʜʝʨʝʚʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ɺʥʝʰʥʠʝ (ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʝ) ʬʘʢʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪ ʧʨʠʛʦʜʥʦʩʪʴ ʩʦʨ-
ʪʦʚ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ, 
ʚʣʠʷʶʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʨʘʩʪʝʥʠʡ, ʘ 
ʯʝʨʝʟ ʥʠʭ ʠ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʨʦ-
ʮʝʩʩʘ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦ-
ʩʪʦʷʥʠʠ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʠ ʨʝʘʣʴʥʦ 
ʥʘʙʣʶʜʘʝʤʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [8]. 
ɺʝʩʥʦʡ 2014 ʛ. ʚ ʩʘʜʫ ʙʳʣʠ ʚʳʩʘʞʝʥʳ ʧʨʠʚʦʡ-

ʥʦ - ʧʦʜʚʦʡʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʩʣʠʚʳ. ʆʩʦʙʝʥʥʦʩʪʴʶ 
ʵʪʦʛʦ ʛʦʜʘ ʙʳʣʦ ʞʘʨʢʦʝ ʣʝʪʦ ʠ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘ-
ʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʤʘʝ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʞʝ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ 
ʤʘʷ, ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʩʪʦʣʙʠʢ ʪʝʨʤʦʤʝʪʨʘ ʧʦʜʥʠ-
ʤʘʣʩʷ ʜʦ +30,9 - 36,9Üʉ, ʘ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʩʥʠ-
ʞʘʣʘʩʴ ʜʦ 10 %. ʃʝʪʦʤ ʩʨʝʜʥʠʝ ʜʝʢʘʜʥʳʝ ʪʝʤʧʝʨʘ-
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ʪʫʨʳ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʣʠ 21,3-29,4Üʉ, ʤʘʢʩʠʤʘʣʴ-
ʥʳʝ 38,5-39,1Üʉ. ʆʩʘʜʢʦʚ ʟʘ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠ-
ʦʜ ʚʳʧʘʣʦ ʚʩʝʛʦ 62 ʤʤ. 
ɺ ʪʘʢʠʭ ʩʣʦʞʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʩʨʝʜʥʷʷ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʧʨʠʚʦʡʥʦ - ʧʦʜʚʦʡʥʳʭ 
ʢʦʤʙʠʥʘʮʠʡ ʩʣʠʚʳ ʩʦʩʪʘʚʠʣʘ 59,8 %. ʃʫʯʰʠʤʠ 
ʙʳʣʠ ʩʦʨʪʘ ɸʥʥʘ ʐʧʝʪ ʥʘ ʕʚʨʠʢʝ 99 (65,1%), ʂʫ-
ʙʘʥʩʢʘʷ ʨʘʥʥʷʷ ʥʘ ɺɺɸ-1 (73 %), ɺʝʣʠʢʘʷ ʩʠʥʷʷ ʠ 
ʈʝʥʢʣʦʜ ɸʣʴʪʘʥʘ (60 %). ʅʠʞʝ ʢʦʥʪʨʦʣʷ ʙʳʣʘ 
ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʫ ʩʦʨʪʘ ɺʝʣʠʢʘʷ ʩʠʥʷʷ ʥʘ ʕʚʨʠʢʝ 
99 (42,4 %) (ʪʘʙʣʠʮʘ 1). 
ʌʝʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʨʠʚʦʡʥʦ - ʧʦʜʚʦʡʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʩʣʠʚʳ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʨʘʟʣʠʯʘʣʩʷ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʉʘʤʦʝ ʨʘʥʥʝʝ ʨʘʩʧʫʩʢʘʥʠʝ ʛʝʥʝʨʘ-
ʪʠʚʥʳʭ ʧʦʯʝʢ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʩʦʨʪʘ ɹʝʨʙʘʥʢ ʥʘ 
ʧʦʜʚʦʝ ɺɺɸ-1 ʩ 24 ʧʦ 31 ʤʘʨʪʘ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʦʡ 
ʜʝʢʘʜʳ ʘʧʨʝʣʷ ʧʦʯʢʠ ʨʘʩʧʫʩʢʘʣʠʩʴ ʫ ʦʩʪʘʣʴʥʳʭ 
ʩʦʨʪʦʚ, ʢʨʦʤʝ ɸʥʥʳ ʐʧʝʪ ʥʘ ʕʚʨʠʢʝ 99 (12-15.04). 
ʀʟʫʯʝʥʠʝ ʩʨʦʢʦʚ ʥʘʩʪʫʧʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʝʥʦʣʦ-
ʛʠʯʝʩʢʠʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ 
ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʠʚʦʡʥʦ - ʧʦʜʚʦʡʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 
ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʜʣʷ 
ʧʨʘʚʠʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʨʪʠʤʝʥʪʘ [9].  
ʉʣʠʚʘ ʨʘʥʦ ʚʳʭʦʜʠʪ ʠʟ ʟʠʤʥʝʛʦ ʧʦʢʦʷ. ʄʝʪʦ-

ʜʦʤ ʩʨʝʟʘʥʥʳʭ ʚʝʪʚʝʡ, ʧʦ ʨʘʩʧʫʩʢʘʥʠʶ ʛʝʥʝʨʘʪʠʚ-
ʥʳʭ ʧʦʯʝʢ ʦʧʨʝʜʝʣʝʥʳ ʩʨʦʢʠ ʚʳʭʦʜʘ ʠʟ ʧʝʨʠʦʜʘ 
ʛʣʫʙʦʢʦʛʦ ʧʦʢʦʷ. ʈʘʥʴʰʝ ʚʩʝʭ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ 
ʚʳʰʣʘ ʢʦʤʙʠʥʘʮʠʷ ʩʦʨʪʘ ɹʝʨʙʘʥʢ ʥʘ ʧʦʜʚʦʝ ɺɺɸ-
1 (20-25.01). ʅʝʤʥʦʛʦ ʧʦʟʞʝ ʟʘʢʦʥʯʠʣʩʷ ʧʝʨʠʦʜ 
ʧʦʢʦʷ ʫ ʩʦʨʪʘ ʈʝʥʢʣʦʜ ɸʣʴʪʘʥʘ ʥʘ ɺɺɸ-1 (2.02), ʫ 
ʦʩʪʘʣʴʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʦʢʦʥʯʘʥʠʝ ʧʦʢʦʷ ʙʳʣʦ 
25.02. 
ʀʟ ʬʘʟ ʩʝʟʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʟʫʯʝʥʳ ʩʨʦʢʠ ʮʚʝ-

ʪʝʥʠʷ, ʢʦʥʝʮ ʮʚʝʪʝʥʠʷ ʠ ʩʠʣʘ ʮʚʝʪʝʥʠʷ (ʪʘʙʣʠʮʘ 
1). 
ʄʘʩʩʦʚʦʝ ʮʚʝʪʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʧʨʠʚʦʡʥʦ - ʧʦʜ-

ʚʦʡʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʩʣʠʚʳ ʥʘʯʠʥʘʝʪʩʷ, ʚ ʦʩʥʦʚ-
ʥʦʤ, ʚʦ II - III ʜʝʢʘʜʘʭ ʘʧʨʝʣʷ. ʈʘʥʴʰʝ ʢʦʥʪʨʦʣʷ 
ʈʝʥʢʣʦʜ ɸʣʴʪʘʥʘ (17.04) ʟʘʮʚʝʪʘʝʪ ʩʦʨʪ ɹʝʨʙʘʥʢ ʥʘ 
ɺɺɸ-1 (14.04). ʇʦʟʞʝ ʜʨʫʛʠʭ ʮʚʝʪʝʪ ɸʥʥʘ ʐʧʝʪ 
ʥʘ ʕʚʨʠʢʝ 99 (25.04- 08.05). ʋ ʦʩʪʘʣʴʥʳʭ ʢʦʤʙʠ-
ʥʘʮʠʡ ʮʚʝʪʝʥʠʝ ʧʦʟʞʝ ʢʦʥʪʨʦʣʷ ʥʘ 3-5 ʜʥʝʡ. ʇʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʮʚʝʪʝʥʠʷ ʚʩʝ ʢʦʤʙʠʥʘʮʠʠ 
ʙʣʠʟʢʠ ʢ ʢʦʥʪʨʦʣʶ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʚʝʪʝʥʠʷ ʩʦʩʪʘ-
ʚʠʣʘ 10-12 ʜʥʝʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʨʪʘ ɺʝʣʠʢʘʷ 
ʩʠʥʷʷ ʥʘ ʕʚʨʠʢʝ 99 (4-5 ʜʥʝʡ). ʋ ʵʪʦʛʦ ʩʦʨʪʘ ʙʳʣʠ 
ʝʜʠʥʠʯʥʳʝ ʮʚʝʪʳ ʥʘ ʜʝʨʝʚʴʷʭ.  

 ʉʢʦʨʦʧʣʦʜʥʦʩʪʴ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʷʚʣʷʶʪʩʷ ʥʘʠ-
ʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʪ ʘʜʘʧʪʠʚʥʦʩʪʴ ʣʶʙʦʡ ʧʣʦʜʦʚʦʡ ʢʫʣʪɹʫʨʳ.  ʇʦ 
ʧʨʦʛʨʘʤʤʝ ʠ ʤʝʪʦʜʠʢʝ ʩʦʨʪʦʠʟʫʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʴ 
ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʤʘʩʩʦʚʦʛʦ ʧʣʦʜʦʥʦ-
ʰʝʥʠʷ, ʦʜʥʘʢʦ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʠʟʫʯʝʥʠʠ ʫʯʠʪʳʚʘʪʴ 
ʥʝʦʙʭʦʜʠʤʦ ʚʩʸ [7].  
ʅʘ ʚʪʦʨʦʡ ʛʦʜ ʧʦʩʣʝ ʚʳʩʘʜʢʠ ʚ ʩʘʜ ʦʪʤʝʯʝʥʦ ʥʝ-

ʙʦʣʴʰʦʝ ʮʚʝʪʝʥʠʝ ʜʝʨʝʚʴʝʚ (13-48 %) ʚʩʝʭ ʧʨʠʚʦʡʥʦ 
- ʧʦʜʚʦʡʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʩʣʠʚʳ, ʩ ʩʠʣʦʡ ʮʚʝʪʝʥʠʷ 1 
- 2 ʙʘʣʣʘ. ʃʫʯʰʠʤʠ ʙʳʣʠ ʩʦʨʪʘ ʈʝʥʢʣʦʜ ɸʣʴʪʘʥʘ  ʠ 
ɹʝʨʙʘʥʢ (40 - 48%) ʮʚʝʪʫʱʠʭ ʜʝʨʝʚʴʝʚ (ʪʘʙʣʠʮʘ 2). 
ʅʘ ʪʨʝʪʠʡ ʛʦʜ ʧʦʩʘʜʢʠ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʫʚʝʣʠʯʠʣʩʷ  

ʧʨʦʮʝʥʪ ʮʚʝʪʫʱʠʭ ʜʝʨʝʚʴʝʚ ʥʘ ʧʦʜʚʦʝ ɺɺɸ-1 ʩʦʨʪʦʚ 
ʈʝʥʢʣʦʜ ɸʣʴʪʘʥʘ, ɹʝʨʙʘʥʢ, ʂʫʙʘʥʩʢʘʷ ʨʘʥʥʷʷ (56 % - 
88 %) ʩ ʩʠʣʦʡ ʮʚʝʪʝʥʠʷ 1,6-3,5 ʙʘʣʣʘ. ʆʮʝʥʢʘ ʫʨʦ-
ʞʘʡʥʦʩʪʠ ʧʦʢʘʟʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʩʪʨʝʩʩʦ-
ʚʳʭ ʬʘʢʪʦʨʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 
ɺ ʫʩʣʦʚʠʷʭ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ  2016-2017 ʛʦʜʦʚ  ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ 
ʬʝʚʨʘʣʷ ʦʪ +2,4Üʉ ʜʦ -26,7 Üʉ  ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ 
ʩʦʨʪʦʚ ʩʣʠʚʳ ʦʪʤʝʯʝʥʦ ʧʦʚʨʝʞʜʝʥʠʝ ʮʚʝʪʢʦʚʳʭ ʧʦ-
ʯʝʢ. ʀʟ-ʟʘ ʧʦʜʤʝʨʟʘʥʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ ʮʚʝʪʝ-
ʥʠʝ ʙʳʣʦ ʚʩʝʛʦ ʩʠʣʦʡ  1 - 2 ʙʘʣʣʘ ʫ ʩʦʨʪʦʚ ʈʝʥʢʣʦʜ 
ɸʣʴʪʘʥʘ, ɺʝʣʠʢʘʷ ʩʠʥʷʷ ʠ ɸʥʥʘ ʐʧʝʪ, ʚ ʜʘʣʥɹʝʡʰʝʤ 
ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʟʘʚʷʟʴ ʦʩʳʧʘʣʘʩʴ, ʠ ʥʘ ʜʝʨʝʚʴʷʭ 
ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʧʣʦʜʳ.  
ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʠʣʠ ʩʦʨʪʘ ʂʫʙʘʥʩʢʘʷ ʨʘʥʥʷʷ 

ʠ ɹʝʨʙʘʥʢ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʧʝʨʝʟʠʤʦʚʘʣʠ, ʩʠʣʘ ʮʚʝ-
ʪʝʥʠʷ  ʙʳʣʘ 2,4 -3,5 ʙʘʣʣʘ, ʥʦ ʫʨʦʞʘʡ ʦʪʤʝʯʝʥ ʥʘ 
ʥʠʟʢʦʤ ʫʨʦʚʥʝ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ  ʵʪʠʭ ʩʦʨʪʦʚ 
ʩʦʩʪʘʚʠʣʘ  0,8 - 1,2 ʢʛ/ʜʝʨ. 
ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ  ʢ ʧʣʦʜʘʤ ʩʣʠʚʳ 

ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʪʦʚʘʨʥʦʝ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʝ ʢʘʯʝ-
ʩʪʚʦ ʧʣʦʜʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʘʜʦʚʦʜʩʪʚʝ ʧʨʝʜʧʦʯʪʝ-
ʥʠʝ ʦʪʜʘʝʪʩʷ ʢʨʫʧʥʦʧʣʦʜʥʳʤ ʩʦʨʪʘʤ ʥʝ ʪʦʣʢɹʦ ʜʣʷ 
ʧʝʨʝʨʘʙʦʪʢʠ, ʥʦ ʠ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʩʚʝʞʝʤ ʚʠʜʝ. 

 

ʊʘʙʣʠʮʘ 1 - ʉʨʦʢʠ ʥʘʩʪʫʧʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʧʨʠʚʦʡʥʦ - ʧʦʜʚʦʡʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 

ʩʣʠʚʳ, 2016-2017 ʛʛ. 
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ʊʘʙʣʠʮʘ 2 - ʎʚʝʪʝʥʠʝ ʩʣʠʚʳ ʥʘ ʩʣʘʙʦʨʦʩʣʳʭ ʧʦʜʚʦʷʭ 
ʉʦʨʪ ʇʦʜʚʦʡ ɺʪʦʨʦʡ ʛʦʜ ʧʦʩʣʝ  

ʧʦʩʘʜʢʠ (2016 ʛ.)  
ʊʨʝʪʠʡ ʛʦʜ ʧʦʩʣʝ 
ʧʦʩʘʜʢʠ (2017 ʛ.) 

% ʮʚʝʪʫʱʠʭ 
ʜʝʨʝʚʴʝʚ 

ʉʠʣʘ ʮʚʝʪʝʥʠʷ, 
ʙʘʣʣ 

% ʮʚʝʪʫʱʠʭ 
ʜʝʨʝʚʴʝʚ 

ʉʠʣʘ ʮʚʝʪʝ-
ʥʠʷ, ʙʘʣʣ 

ʈʝʥʢʣʦʜ ɸʣɹʪʘʥʘ 
(ʢʦʥʪʨʦʣʴ) 

 
ɺɺɸ - 1 

 
48,1 

 
2,0 

 
88,8 

 
1,6 

ʂʫʙʘʥʩʢʘʷ ʨʘʥʥʷʷ ɺɺɸ - 1 30,5 1,5 56,4 2,4 
ɹʝʨʙʘʥʢ ɺɺɸ - 1 40,0 2,0 75,5 3,5 
ɺʝʣʠʢʘʷ ʩʠʥʷʷ ɺɺɸ - 1 16,7 1,0 44,4 1,0 
ɺʝʣʠʢʘʷ ʩʠʥʷʷ ʕʚʨʠʢʘ 38,5 1,3 38,5 1,0 
ɸʥʥʘ ʐʧʝʪ ʕʚʨʠʢʘ 13,6 2,0 46,6 1,3 

ʊʘʙʣʠʮʘ 3 - ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʨʝʭʣʝʪʥʠʭ ʧʨʠʚʦʡʥʦ - ʧʦʜʚʦʡʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʩʣʠʚʳ 

 
 

ʊʘʙʣʠʮʘ 4 - ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʧʦʙʝʛʦʚ ʧʨʦʜʦʣʞʝʥʠʷ ʩʦʨʪʦ - ʧʦʜʚʦʡʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʩʣʠʚʳ ʠ ʚʠʰʥʠ, 

ʌɻɹʅʋ çʇʅʀʀɸɿè, 2017 ʛ. 

 
 
ʇʣʦʜʳ  ʩʦʨʪʦʚ ɹʝʨʙʘʥʢ ʠ ʂʫʙʘʥʩʢʘʷ ʨʘʥʥʷʷ 

ʢʨʫʧʥʳʝ, ʩ ʤʘʩʩʦʡ ʦʜʥʦʛʦ ʧʣʦʜʘ 53,0 - 55,4 ʛʨ, ʧʨʦ-
ʮʝʥʪ ʤʷʢʦʪʠ ʩʦʩʪʘʚʠʣ 97,1 ʦʪ ʤʘʩʩʳ ʧʣʦʜʘ. ɺʝʩ ʢʦʩ-
ʪʦʯʢʠ  ʢ ʚʝʩʫ ʧʣʦʜʘ ʩʦʩʪʘʚʠʣ 2,8-2,9 %. ʇʦ ʧʦʢʘʟʘʪʝ-
ʣʷʤ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠ ʦʮʝʥʢʠ ʚʢʫʩʘ ʩʦʨʪ ʂʫʙʘʥ-
ʩʢʘʷ ʨʘʥʥʷʷ ʦʮʝʥʸʥ ʥʘ 5 ʙʘʣʣʦʚ ʠ ɹʝʨʙʘʥʢ ʥʘ 5 ʠ 4,5 
ʙʘʣʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɺ ʪʝʯʝʥʠʝ 3-ʭ ʣʝʪ  ʧʨʠʚʦʡʥʦ - ʧʦʜʚʦʡʥʳʝ ʢʦʤ-

ʙʠʥʘʮʠʠ ʩʣʠʚʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ  ʘʢʪʠʚʥʳʤ ʨʦʩ-
ʪʦʤ ʚʳʩʦʪʳ ʠ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ, ʦʢʨʫʞʥʦʩʪʠ ʰʪʘʤ-
ʙʦʚ, ʧʨʦʠʩʭʦʜʠʣʦ ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʚʝʪʚʝʡ 
ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʭʦʨʦʰʝʡ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. 
ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ  ʥʘʜʝʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʘʜʘʧ-
ʪʘʮʠʠ ʠ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʩʯʠʪʘʝʪʩʷ ʧʨʠʨʦʩʪ 
ʰʪʘʤʙʘ. ʍʦʨʦʰʠʡ ʧʨʠʨʦʩʪ ʰʪʘʤʙʘ ʫ ʩʦʨʪʘ ʈʝʥʢ-

ʣʦʜ ɸʣʴʪʘʥʘ, ʂʫʙʘʥʩʢʘʷ ʨʘʥʥʷʷ, ɹʝʨʙʘʥʢ ʥʘ ɺɺɸ-1 
(2,9 - 4,0 ʩʤ) ʠ ɸʥʥʘ ʐʧʝʪ ʥʘ ʕʚʨʠʢʝ 99 (4,1 ʩʤ) 
(ʪʘʙʣʠʮʘ 3). 
ʅʘʠʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ ʜʦʩʪʠʛʣʠ ʜʝʨʝʚʴʷ ʩʦʨʪʦʚ 

ʈʝʥʢʣʦʜ ɸʣʴʪʘʥʘ ʠ ɺʝʣʠʢʘʷ ʩʠʥʷʷ, ʧʨʠʚʠʪʳʝ ʥʘ 
ɺɺɸ-1 (2,51 - 2,77 ʤ), ʠʭ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 1,33 - 
1,58 ʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʦʙʲʝʤʫ ʢʨʦʥʳ ʚʳʜʝʣʠ-
ʣʠʩʴ ʩʦʨʪʘ ʈʝʥʢʣʦʜ ɸʣʴʪʘʥʘ, ɹʝʨʙʘʥʢ ʥʘ ɺɺɸ - 1 
(2,82 - 3,14 ʤ

3
) ʠ ɸʥʥʘ ʐʧʝʪ ʥʘ ʕʚʨʠʢʝ 99 - 2,92 

ʤ
3
. 
ʇʦ ʥʘʨʘʩʪʘʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʚʝʪʚʝʡ ʧʝʨʚʦʛʦ ʠ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʦʚ ʚʳʜʝʣʠʣʠʩʴ ʩʦʨʪ ɸʥʥʘ ʐʧʝʪ ʥʘ 
ʕʚʨʠʢʝ 99 (43ʰʪ),  ʩʦʨʪʘ ɹʝʨʙʘʥʢ, ʈʝʥʢʣʦʜ ɸʣʴʪʘ-
ʥʘ ʥʘ ɺɺɸ-1 (25-28 ʰʪʫʢ). 
ʊʘʢʞʝ ʚ ʜʠʥʘʤʠʢʝ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʤʝʨʝʥʠʝ 

ʧʨʠʨʦʩʪʘ ʜʣʠʥʳ ʧʦʙʝʛʦʚ ʧʨʦʜʦʣʞʝʥʠʷ (ʪʘʙʣʠʮʘ 4). 
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ɼʘʥʥʳʝ ʧʦ ʜʠʥʘʤʠʢʝ ʨʦʩʪʘ ʧʦʙʝʛʦʚ ʧʨʦʜʦʣʞʝʥʠʷ 
ʚʳʷʚʠʣʠ ʚʣʠʷʥʠʝ ʩʦʨʪʘ ʠ ʧʦʜʚʦʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʨʦʩʪʘ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʠ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ 
ʩʨʦʢʠ ʦʢʦʥʯʘʥʠʷ ʨʦʩʪʘ ʧʦʙʝʛʦʚ. 
ʋ ʩʦʨʪʦʚ ɹʝʨʙʘʥʢ, ʈʝʥʢʣʦʜ ɸʣʴʪʘʥʘ, ɺʝʣʠʢʘʷ 

ʩʠʥʷʷ ʥʘ ɺɺɸ-1 ʙʳʣʦ ʜʚʝ ʚʦʣʥʳ ʨʦʩʪʘ. ʇʦʙʝʛʠ 
ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʨʦʩʣʠ ʚ ʧʝʨʚʫʶ ʚʦʣʥʫ ʨʦʩʪʘ,  ʵʪʦ 
ʪʨʝʪʴʷ ʜʝʢʘʜʘ ʤʘʷ ʠ ʜʚʝ ʧʝʨʚʳʝ ʜʝʢʘʜʳ ʠʶʥʷ. ɺ 
ʠʶʣʝ ʧʨʠʨʦʩʪʳ ʙʳʣʠ ʥʝʙʦʣʴʰʠʝ, ʘ ʚ ʧʝʨʚʦʡ ʜʝʢʘ-
ʜʝ ʘʚʛʫʩʪʘ ʨʦʩʪ ʧʦʙʝʛʦʚ ʚʦʟʦʙʥʦʚʠʣʩʷ ʠ ʩʦʩʪʘʚʣʷʣ 
8,0 - 9,3 ʩʤ. 
ʇʨʠʨʦʩʪʳ ʧʦʙʝʛʦʚ ʧʨʦʜʦʣʞʝʥʠʷ ʙʳʣʠ ʙʦʣʝʝ 

ʤʦʱʥʳʤʠ ʫ ʩʦʨʪʘ ɺʝʣʠʢʘʷ ʩʠʥʷʷ ʢʘʢ ʥʘ ʕʚʨʠʢʝ, 
ʪʘʢ ʠ ʥʘ ɺɺɸ-1 (113,7 ʠ 116,5, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʋ 

ʜʨʫʛʠʭ ʩʦʨʪʦʚ ʧʨʠʨʦʩʪʳ ʙʳʣʠ ʪʘʢ ʞʝ ʭʦʨʦʰʠʝ ʠ ʟʘ 
ʩʝʟʦʥ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 83,6 - 90,7 ʩʤ. 
ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʦʨʪʦʚ ʩʣʠʚʳ 
ʈʝʥʢʣʦʜ ɸʣʴʪʘʥʘ, ʂʫʙʘʥʩʢʘʷ ʨʘʥʥʷʷ, ɹʝʨʙʘʥʢ, ɺʝ-
ʣʠʢʘʷ ʩʠʥʷʷ, ɸʥʥʘ ʐʧʝʪ ʥʘ ʩʣʘʙʦʨʦʩʣʳʭ ʧʦʜʚʦʷʭ 
ɺɺɸ - 1 ʠ ʕʚʨʠʢʘ  99, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʭʦʨʦʰʝʤ 
ʠʭ  ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʚ ʘʨʠʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ 
ʜʘʣʴʥʝʡʰʝʤ ʠʟʫʯʝʥʠʠ ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʚʳʩʦʢʦ-
ʫʨʦʞʘʡʥʳʝ, ʩʪʘʙʠʣʴʥʦ ʧʣʦʜʦʥʦʩʷʱʠʝ ʢʦʤʙʠʥʘ-
ʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦ ʚʨʝʤʝʥʝʤ ʨʘʩʰʠʨʠʪʴ ʩʦʨʪʠ-
ʤʝʥʪ ʩʣʠʚʳ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʢʦʩʪʦʯ-
ʢʦʚʳʭ ʢʫʣʴʪʫʨ  ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
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Essay. One of the most important tasks of agricultural production of the whole world is to provide the popu-
lation with vegetables at the expense of local production. A wide variety of varieties and hybrids of carrots re-
quires study, and selection of specific soil and climatic conditions of growth to maximize the use of productive 
potential, so the variety study does not cease to be relevant. The purpose of the research was to identify promis-
ing, adapted, highly productive varieties and hybrids of carrots canteen in the arid zone of the Lower Volga re-
gion. The study of varieties and hybrids of table carrot in the context of ripeness groups was conducted in the 
Astrakhan region in 2016-2017. on the experimental fields of the FGBNU "Prikaspiiskii Research Institute of 
Arid Agriculture". The experience was laid in accordance with the generally accepted methods of the experi-
mental business, accounting and observations were carried out according to the method of variety testing. The 
conducted study made it possible to establish that technical ripeness in the arid zone occurred in the early varie-
ties on the average on days 70-84, in the middle on 86-88 days, and in the late 88-92 days. The highest yields 
from the early-ripe varieties showed: Amsterdam - 82.9 t / ha, Fun F1 - 74.2, Lakomka - 78.6, Marlinka - 80.1. 
Of the mid-ripening yields were: Romosa - 91.6 tons / ha, Tushon - 92.0, Shantane 2461-93.9, 
Losinoostrovskaya 13-96.3, Nanty 4 99.3, Rogneda 98.3, Chinese beauty - 98.8; from the late ripening - the 
Queen of Autumn - 91.2 t / ha, the Typhoon - 94.7, the Emperor - 94.2, the Totem F1 - 96.2, Nectar F1 - 97.6, 
Canterbury F1 - 97.6, Rothe Rizen - 98 , 2 t / ha. All the varieties distinguished by their productivity had high 
adaptability to the soil and climatic conditions of the arid zone of the Lower Volga region. 

 
Key words: carrots canteen, sorting, adaptability, productivity. 
 
ɺʚʝʜʝʥʠʝ. ʄʦʨʢʦʚʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡ-

ʰʠʭ ʢʫʣʴʪʫʨ, ʰʠʨʦʢʦ ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʠ ʠʩʧʦʣʴʟʫʝ-
ʤʦʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ. ʇʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ 
ʤʦʨʢʦʚʠ ʚ ʤʠʨʝ ʜʦʩʪʠʛʘʶʪ ʩʚʳʰʝ 1,2 ʤʣʥ. ʛʘ, ʘ ʚʘʣʦ-
ʚʳʝ ʩʙʦʨʳ ʩʦʩʪʘʚʠʣʠ ʩʚʳʰʝ 31,2 ʤʣʥ. ʪ., ʧʨʠ ʩʨʝʜ-
ʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ï 31,04 ʪ/ʛʘ. ʉʘʤʳʤʠ ʢʨʫʧʥʳʤʠ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʚ ʤʠʨʝ ʷʚʣʷʶʪʩʷ ʂʠʪʘʡ ï 16,9 ʤʣʥ. 
ʪ, ʋʟʙʝʢʠʩʪʘʥ ï 1,6 ʤʣʥ. ʪ, ʉʐɸ ï 1,3 ʤʣʥ. ʪ. ʉʘʤʫʶ 
ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʤʠʨʝ ʧʦʣʫʯʘʶʪ ʚ ʀʨʣʘʥʜʠʠ 
ï 90,0 ʪ/ʛʘ, ʀʟʨʘʠʣʝ ï 62,9 ʪ/ʛʘ, ʐʚʝʮʠʠ ï 62,7 ʪ/ʛʘ, 
ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ï 62,6 ʪ/ʛʘ, ɹʝʣʴʛʠʠ ï 62,2 ʪ/ʛʘ [1].  
ɺ ʈʦʩʩʠʠ ʚ 2016 ʛ. ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʩʦʩʪʘʚʠʣʠ 

71,4 ʪʳʩ. ʛʘ, ʚʘʣʦʚʳʝ ʩʙʦʨʳ ʧʨʝʚʳʩʠʣʠ 1,6 ʤʣʥ.ʪ, ʧʨʠ 
ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ï 23,9 ʪ/ʛʘ [1]. ʄʦʨʢʦʚʴ ʚʳʨʘ-
ʱʠʚʘʶʪ ʚ 76 ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ, ʘ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʢʨʫʧʥʳʭ ʤʘʩʰʪʘʙʘʭ ʩ ʧʣʦʱʘʜʴʶ ʚ 0,5 ʪʳʩ. ʛʘ ʠ ʚʳʰʝ 
ʚ 16-ʪʠ ʨʝʛʠʦʥʘʭ. ʇʝʨʚʦʝ ʤʝʩʪʦ ʚ ʧʨʦʤʳʣhʝʥʥʦʤ 
ʩʝʢʪʦʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʨʢʦʚʠ ʧʦ ʧʦʩʝʚʥʳʤ ʧʣʦʱʘ-
ʜʷʤ ʟʘʥʠʤʘʝʪ ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ï 3,2 ʪʳʩ. ʛʘ, ʘ 
ʣʠʜʝʨʦʤ ʧʦ ʚʘʣʦʚʦʤʫ ʩʙʦʨʫ ʷʚʣʷʝʪʩʷ ʄʦʩʢʦʚʩʢʘʷ 
ʦʙʣʘʩʪʴ ï 123,9 ʪʳʩ. ʪʦʥʥ [2].  
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ 

ʫʨʦʞʘʝʚ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʝ ʚ ʰʠʨʦʢʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʤʦʨʢʦʚʠ, ʤʘʢʩʠʤʘʣʴʥʦ 
ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʦʯʚʝʥʥʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʩʧʦʩʦʙʥʳʭ ʬʦʨʤʠʨʦʚʘʪʴ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʫʶ ʧʨʦʜʫʢʮʠʶ ʩ ʚʳʩʦʢʠʤʠ 
ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ 
[3].  
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʚʳʜʝʣʝʥʠʝ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʭ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ, ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 
ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ ʚ ʫʩʣʦʚʠʷʭ 
ʘʨʠʜʥʦʡ ʟʦʥʳ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ 

ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʪʦʣʦʚʦʡ ʤʦʨʢʦʚʠ ʚ ʨʘʟʨʝʟʝ ʛʨʫʧʧ 
ʩʧʝʣʦʩʪʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 
ʦʧʳʪʥʳʭ ʧʦʣʷʭ ʌɻɹʅʋ çʇʨʠʢʘʩʧʠʡʩʢʦʛʦ ʅʀʀ 
ʘʨʠʜʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷè: ʨʘʥʥʝʩʧʝʣʳʝ (ʜʦ 100 ʜʥʝʡ) ï 
12 ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ, ʩʨʝʜʥʝʩʧʝʣʳʝ (100-120 ʜʥʝʡ) ï 
16, ʧʦʟʜʥʝʩʧʝʣʳʝ (ʩʚʳʰʝ 120 ʜʥʝʡ) ï 12. ʀʟʫʯʝʥʠʝ 
ʧʨʦʚʦʜʠʣʦʩʴ ʚ 2016-2017 ʛʛ. 

ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ, 
ʩʦʣʦʥʮʝʚʘʪʳʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫ-
ʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ (0-0,25 ʤ) ʚ ʧʨʝʜʝʣʘʭ 0,9-1,1 %, 
ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ï 0,47 ʤʛ, ʧʦʜʚʠʞʥʦʛʦ 
ʬʦʩʬʦʨʘ ï 2,29 ʤʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 25,03 ʤʛ ʥʘ 
100 ʛ ʧʦʯʚʳ.  
ʂʣʠʤʘʪ ʨʝʛʠʦʥʘ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʟʘʩʫʰ-

ʣʠʚʳʡ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʛʦʜʦʚʳʤʠ ʘʤʧʣʠʪʫʜʘʤʠ ʪʝʤ-
ʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ 70-80

ʦ
ʉ. ɺ ʛʦʜ ʚʳʧʘʜʘʝʪ 250-300 ʤʤ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʠʩʧʘʨʷʝʤʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 900-
1100 ʤʤ, ʢʦʪʦʨʘʷ ʚ 3-4 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʩʫʤʤʫ ʦʩʘʜ-
ʢʦʚ. ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ 0,25-
0,27, ʧʦʵʪʦʤʫ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʫʨʦʞʘʠ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʦʚʦʱʥʳʭ, 
ʥʝʚʦʟʤʦʞʥʳ ʟʜʝʩʴ ʙʝʟ ʦʨʦʰʝʥʠʷ. ʆʨʦʰʝʥʠʝ ʦʧʳʪʥʦ-
ʛʦ ʫʯʘʩʪʢʘ ï ʢʘʧʝʣʴʥʦʝ, ʟʘʙʦʨ ʚʦʜʳ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʠʩʪʦʯʥʠʢʘ ï ʨ. ɺʦʣʛʘ. 
ʀʟʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝ-

ʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ (ɹ.ɸ. ɼʦʩ-
ʧʝʭʦʚ, 1985, ɺ.ʌ. ɹʝʣʠʢ 1992) ʠ ʤʝʪʦʜʠʢʦʡ ɻʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ (2015) [4, 5, 6].  
ɼʣʷ ʘʥʘʣʠʟʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ ʩʦʨʪʦʚ ʠʩʧʦʣʴʟʦʚʳʘʣʠ ʤʝʪʦʜʠʢʫ ʃ.ɸ. ɾʠ-
ʚʦʪʢʦʚʘ, ɿ.ɸ. ʄʦʨʦʟʦʚʦʡ, ʃ.ɸ. ʉʝʢʘʪʫʝʚʦʡ ʠ ʜʨ. 
(1994) [7]. 
ʆʧʳʪʳ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʬʝʥʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘ-

ʙʣʶʜʝʥʠʷʤʠ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʤʠ ʫʯʝʪʘʤʠ, ʦʧʨʝʜʝʣʝ-
ʥʠʝʤ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  
ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ 27-28 ʘʧʨʝʣʷ ʚʨʫʯʥʫʶ ʩ ʧʦʤʦ-

ʱʴʶ ʨʫʯʥʦʡ ʦʚʦʱʥʦʡ ʜʚʫʭʨʷʜʥʦʡ ʩʝʷʣʢʠ ʉʆʈ 1/2. 
ʉʭʝʤʘ ʧʦʩʝʚʘ ʤʦʨʢʦʚʠ ʚʦʩʴʤʠʩʪʨʦʯʥʘʷ ʣʝʥʪʦʯʥʳʤ 
ʩʧʦʩʦʙʦʤ, ʚ ʯʝʪʳʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʥʘ ʦʙʱʝʡ 
ʧʣʦʱʘʜʠ 576 ʤ

2
, ʧʦʜ ʢʘʞʜʳʡ ʩʦʨʪ ʙʳʣʦ ʟʘʥʷʪʦ 14,4 

ʤ
2
. ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʦʩʪʘʚʣʷʣʘ 1,2 ʤʣʥ. ʩʝʤʷʥ/ʛʘ. ʊʝʭ-
ʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʜʘʥʥʦʡ 
ʟʦʥʳ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʵʬʬʝʢ-

ʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʧʦʚʳʰʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠ ʢʘʯʝʩʪʚʘ 
ʫʨʦʞʘʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʩʦʨʪʘ ʠ 
ʛʠʙʨʠʜʳ [8]. ɿʥʘʯʝʥʠʝ ʩʦʨʪʘ ʚʦʟʨʘʩʪʘʝʪ ʚ ʨʝʛʠʦʥʘʭ ʩ 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʧʦ-
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ʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ɸʩʪ-
ʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ.  
ʊʘʢ ʢʘʢ ʢʫʣʴʪʫʨʘ ʤʦʨʢʦʚʠ ʷʚʣʷʝʪʩʷ ʜʚʫʭʣʝʪ-

ʥʝʡ, ʥʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʳʨʘʱʠʚʘʝʪʩʷ ʢʘʢ ʦʜʥʦ-
ʣʝʪʥʷʷ, ʪʦ ʚ ʧʝʨʚʳʡ ʛʦʜ ʫ ʩʪʦʣʦʚʦʡ ʤʦʨʢʦʚʠ ʥʘ-

ʙʣʶʜʘʶʪʩʷ ʧʝʨʠʦʜʳ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ, ʥʘʯʘʣʘ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ, ʥʘʯʘʣʦ ʦʙʨʘʟʦ-
ʚʘʥʠʷ ʢʦʨʥʝʧʣʦʜʦʚ, ʥʘʩʪʫʧʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʟʨʝ-
ʣʦʩʪʠ, ʫʙʦʨʢʘ ʫʨʦʞʘʷ [9].  

 
ʊʘʙʣʠʮʘ 1 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʫ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʪʦʣʦʚʦʡ ʤʦʨʢʦʚʠ,      

ʩʨʝʜʥʝʝ 2016-2017 ʛʛ. 
ˉ 
ʧ/ʧ  

 
 

ʉʦʨʪ/ʛʠʙʨʠʜ  

ʂʦʣʠʯʝʩʪʚʦ ʩʫʪʦʢ 
ʦʪ ʧʦʩʝʚʘ ʜʦ 
ʧʦʷʚʣʝʥʠʷ 
ʤʘʩʩʦʚʳʭ 
ʚʩʭʦʜʦʚ 

ʦʪ ʤʘʩʩʦʚʳʭ ʚʩʭʦʜʦʚ ʜʦ 
ʧʦʷʚʣʝʥʠʝ 1 
ʥʘʩʪʦʷʱʝʛʦ 
ʣʠʩʪʘ  

ʧʦʷʚʣʝʥʠʷ 2-3 
ʥʘʩʪʦʷɦ ʝʛʦ 
ʣʠʩʪʘ  

ʧʫʯʢʦʚʦʡ 
ʩʧʝʣʦʩʪʠ  

ʪʝʭʥʠʯʝʩʢʦʡ 
ʩʧʝʣʦʩʪʠ 

ʈʘʥʥʝʩʧʝʣʳʝ (ʜʦ 100 ʜʥʝʡ) 
1.  ʅʝʣʣʠ F1 st 23 5 10 55 73 
2.  ɸʣʝʥʢʘ 26 5 10 55 70 
3.  ɸʤʩʪʝʨʜʘʤʩʢʘʷ 18 5 10 60 78 
4.  ɹʘʥʛʦʨ F1 23 5 10 55 73 
5.  ɿʘʙʘʚʘ F1 18 5 10 60 78 
6.  ʂʨʝʩʪʴʷʥʢʘ 23 5 10 55 73 
7.  ʂʦʣʦʨʠʪ F1 26 2 7 52 70 
8.  ʃʘʛʫʥʘ F1 14 14 19 64 82 
9.  ʃʘʢʦʤʢʘ 16 12 17 62 80 
10.  ʌʝʷ 16 12 17 65 80 
11.  ʗʨʦʩʣʘʚʥʘ 16 7 12 65 80 
12.  ʄʘʨʣʠʥʢʘ 12 16 21 69 84 

ʉʨʝʜʥʝʩʧʝʣʳʝ (ʦʪ 100 ʜʦ 120 ʜʥʝʡ) 
13.  ɹʠʨʶʯʝʢʫʪʩʢʘʷ 

415 st 
27 5 12 64 87 

14.  ɸʣʪʘʠʨ F1 26 5 10 60 86 
15.  ɹʦʣʪʝʢʩ 26 5 11 62 86 
16.  ɺʠʪʘʤʠʥʥʘʷ 6 24 5 15 64 88 
17.  ʂʘʣʣʠʩʪʦ F1 26 2 10 63 88 
18.  ʂʠʪʘʡʩʢʘʷ 

ʢʨʘʩʘʚʠʮʘ 
28 4 9 61 86 

19.  ʃʝʘʥʜʨ 26 5 10 63 88 
20.  ʃʦʩʠʥʦʦʩʪʨʦʚʩʢʘʷ 

13 
27 5 9 62 87 

21.  ʄʘʨʩ F1 28 3 11 61 86 
22.  ʐʘʥʪʵʥʝ 2461 26 7 13 64 88 
23.  ʅʘʥʪʩʢʘʷ 4 28 3 9 63 86 
24.  ʅʀʀʆʍ 336 26 6 13 65 88 
25.  ʆʣʠʤʧʠʝʮ F1 26 7 13 63 88 
26.  ʈʦʛʥʝʜʘ 26 7 10 63 88 
27.  ʈʦʤʦʩʘ 26 6 10 63 88 
28.  ʊʫʰʦʥ 26 6 10 63 88 

ʇʦʟʜʥʝʩʧʝʣʳʝ (ʩʚʳʰʝ 120 ʜʥʝʡ) 
29.  ʂʘʥʘʜʘ F1 st 26 5 11 62 89 
30.  ʀʤʧʝʨʘʪʦʨ 27 5 10 60 88 
31.  ʂʘʥʪʝʨʙʶʨʠ F1 24 6 15 63 91 
32.  ʂʘʩʢʘʜ F1 26 7 10 60 89 
33.  ʂʦʨʦʣʝʚʘ ʦʩʝʥʠ 26 7 10 63 89 
34.  ʄʘʣʠʢʘ 26 6 11 63 89 
35.  ʅʝʢʪʘʨ F1 26 5 11 64 89 
36.  ʅʝʩʨʘʚʥʝʥʥʘʷ 23 5 16 68 92 
37.  ʈʦʪʝ ʈʠʟʝʥ 26 6 13 61 89 
38.  ʉʘʤʩʦʥ 24 5 15 65 91 
39.  ʊʘʡʬʫʥ 23 5 16 66 92 
40.  ʊʦʪʝʤ F1 26 5 13 65 89 
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ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʩʦʨʪʦʠʟʫʯʝʥʠʠ ʢʦʣʣʝʢʮʠʠ ʩʪʦ-
ʣʦʚʦʡ ʤʦʨʢʦʚʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ ʧʨʦʨʘʩ-
ʪʘʥʠʝ ʩʝʤʷʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʧʦ-
ʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʛʦʜʘ ʠʟʫʯʝʥʠʷ ʧʨʦʜʦʣʞʘʣʦʩʴ ʚ 
ʩʨʝʜʥʝʤ 12-26 ʩʫʪʦʢ ʫ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙ-
ʨʠʜʦʚ, 24-28 ʫ ʩʨʝʜʥʝʩʧʝʣʳʭ ʠ 23-27 ʫ ʧʦʟʜʥʝʩʧʝ-
ʣʳʭ. ʊʘʢʠʝ ʨʘʩʪʷʥʫʪʳʝ ʧʝʨʠʦʜʳ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ 
ʩʚʷʟʘʥʳ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʫʣʴʪʫ-
ʨʳ, ʘ ʪʘʢʞʝ ʩ ʪʝʤ, ʯʪʦ ʚ ʦʙʦʣʦʯʢʘʭ ʩʝʤʷʥ ʩʦʜʝʨʞʠʪ-
ʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʟʘʪʨʫʜ-
ʥʷʶʱʠʭ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʦʜʳ ʚʥʫʪʨʴ ʩʝʤʝʥʠ.  
ʇʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʤʘʩʩʦʚʳʭ 

ʚʩʭʦʜʦʚ ʥʘʯʠʥʘʣʦʩʴ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʩʪʴʝʚ. 
ʊʘʢ ʫ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʦʪ ʤʘʩʩʦʚʳʭ 
ʚʩʭʦʜʦʚ ʜʦ ʧʝʨʚʦʛʦ ʥʘʩʪʦʷʱʝʛʦ ʣʠʩʪʘ ʧʨʦʭʦʜʠʣʦ 
ʦʪ  2 (ʂʦʣʦʨʠʪ F1) ï 5 (ʅʝʣʣʠ F1 St, ɸʣʝʥʢʘ, ɸʤ-
ʩʪʝʨʜʘʤʩʢʘʷ, ɹʘʥʛʦʨ F1, ɿʘʙʘʚʘ F1, ʂʨʝʩʪʴʷʥʢʘ) ʜʦ 
16 ʩʫʪʦʢ (ʄʘʨʣʠʥʢʘ). ʋ ʩʨʝʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʠ 
ʛʠʙʨʠʜʦʚ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣ ʥʝʩʢʦʣʴʢʦ ʢʦʨʦʯʝ ʦʪ 2 
(ʂʘʣʣʠʩʪʦ F1) ʜʦ 7 (ʈʦʛʥʝʜʘ, ʐʘʥʪʘʥʝ 2461, ʆʣʠʤ-
ʧʠʝʮ F1) ʩʫʪʦʢ. ʋ ʧʦʟʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʚ 
ʩʨʝʜʥʝʤ ʧʨʦʭʦʜʠʣʦ 5-7 ʩʫʪʦʢ. 
ʌʘʟʘ ʧʫʯʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʫ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦ-

ʦʙʨʘʟʮʦʚ ʥʘʩʪʫʧʘʣʘ ʥʘ 52-69 ʩʫʪʢʠ, ʧʨʠ ʵʪʦʤ ʥʘ 52 
ʩʫʪʢʠ ʦʥʘ ʥʘʩʪʫʧʘʣʘ ʫ ʛʠʙʨʠʜʘ ʂʦʣʦʨʠʪ F1. ʋ ʩʨʝʜ-
ʥʝʩʧʝʣʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʧʫʯʢʦʚʘʷ ʩʧʝʣʦʩʴ ʥʘʩʪʫ-
ʧʘʣʘ ʥʘ 60 ʩʫʪʢʠ ʫ ʛʠʙʨʠʜʘ ɸʣʪʘʠʨ F1 ï 65 ʩʫʪʢʠ, ʫ 
ʩʦʨʪʘ ʅʀʀʆʍ 336. ʋ ʧʦʟʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ 
ʵʪʦʪ ʧʝʨʠʦʜ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 60 ʜʦ 68 ʩʫʪʦʢ ʠ ʙʳʣ 
ʤʠʥʠʤʘʣʴʥʳʤ ʫ ʩʪʘʥʜʘʨʪʘ ʂʘʥʘʜʘ F1, ʘ ʪʘʢʞʝ ʛʠʙ-
ʨʠʜʘ ʂʘʩʢʘʜ F1, ʩʘʤʳʤ ʧʨʦʜʦʣʞʠʪʝʣʥɹʳʤ ʫ ʩʦʨʪʘ 
ʅʝʩʨʘʚʥʝʥʥʘʷ.  
ʊʝʭʥʠʯʝʩʢʘʷ ʩʧʝʣʦʩʪʴ ʠʟ ʛʨʫʧʧʳ ʨʘʥʥʠʭ ʩʦʨʪʦ-

ʦʙʨʘʟʮʦʚ ʥʘʩʪʫʧʘʣʘ ʥʘ 70-84 ʩʫʪʢʠ, ʫ ʩʨʝʜʥʠʭ ʥʘ 
86-88 ʩʫʪʢʠ, ʘ ʫ ʧʦʟʜʥʠʭ ʥʘ 88-92 ʩʫʪʢʠ. ʈʘʥʴʰʝ 
ʚʩʝʛʦ ʠʟ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʥʘ 70 ʩʫʪʢʠ 
ʥʘʩʪʫʧʘʣʘ ʪʝʭʥʠʯʝʩʢʘʷ ʩʧʝʣʦʩʪʴ ʫ ʩʦʨʪʘ ɸʣʝʥʢʘ ʠ 
ʛʠʙʨʠʜʘ ʂʦʣʦʨʠʪ F1, ʠʟ ʩʨʝʜʥʝʩʧʝʣʳʭ ʵʪʦ ʙʳʣʠ ɸʣ-
ʪʘʠʨ F1, ɹʦʣʪʝʢʩ, ʂʠʪʘʡʩʢʘʷ ʢʨʘʩʘʚʠʮʘ, ʄʘʨʩ F1, 
ʅʘʥʪʩʢʘʷ 4, ʠʟ ʧʦʟʜʥʠʭ ï ʀʤʧʝʨʘʪʦʨ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪ ʤʘʩʩʦʚʳʭ ʚʩʭʦʜʦʚ ʜʦ ʪʝʭʥʠ-

ʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʫ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʧʨʦ-
ʭʦʜʠʪ ʚ ʩʨʝʜʥʝʤ 77 ʩʫʪʦʢ, ʫ ʩʨʝʜʥʝʩʧʝʣʳʭ 87, ʘ ʫ 
ʧʦʟʜʥʝʩʧʝʣʳʭ 90 ʩʫʪʦʢ, ʯʪʦ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 
ʚʦʟʜʝʣʳʚʘʥʠʠ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ. 
ʋʨʦʞʘʡʥʦʩʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʩʦʨʪʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʘ ʪʘʢʞʝ ʩʚʦʝʚʨʝ-
ʤʝʥʥʳʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʚʳʨʘʱʠʚʘʥʠʷ [10]. 
ɸʥʘʣʠʟ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʦʣʦʚʦʡ ʤʦʨʢʦʚʠ ʟʘ ʜʚʘ 

ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ 
ʤʝʞʜʫ ʩʦʨʪʘʤʠ ʠ ʛʠʙʨʠʜʘʤʠ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʩʪʘʥʜʘʨʪʫ. ʊʘʢ ʠʟ ʛʨʫʧʧʳ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʠ 
ʛʠʙʨʠʜʦʚ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʚ 2016 ʛʦʜʫ ʧʦ-
ʢʘʟʘʣʠ ʩʝʙʷ ʩʦʨʪ ʄʘʨʣʠʥʢʘ ï 79,7 ʪ/ʛʘ, ʃʘʢʦʤʢʘ ï 
79,4 ʪ/ʛʘ, ʛʠʙʨʠʜ ɿʘʙʘʚʘ F1 ï 76,3 ʪ/ʛʘ, ʘ ʚ 2017 ʛʦʜʫ 
ʫ ʩʦʨʪʘ ʄʘʨʣʠʥʢʘ ʫʨʦʞʘʡʥʦʩʪʴ ʚʦʟʨʦʩʣʘ ʜʦ 80,4 
ʪ/ʛʘ, ʫ ʩʦʨʪʘ ʃʘʢʦʤʢʘ ʠ ʛʠʙʨʠʜʘ ɿʘʙʘʚʘ F1 ʩʥʠʟʠʣʘʩʴ 
ʜʦ 77,7 ʠ 72,1 ʪ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʨʝʜʥʝʤ ʟʘ 
ʛʦʜʳ ʠʟʫʯʝʥʠʷ ʠʟ ʛʨʫʧʧʳ ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʦʙʨʘʟ-
ʮʦʚ ʚʳʰʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʛʠʙʨʠʜʘ ʅʝʣʣʠ F1 ʩ ʫʨʦ-

ʞʘʡʥʦʩʪʴʶ 65,7 ʪ/ʛʘ ʙʳʣʠ ʩʦʨʪʘ ɸʣʝʥʢʘ ʠ ɸʤʩʪʝʨ-
ʜʘʤʩʢʘʷ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 65,1 ʠ 68,4 ʪ/ʛʘ, ʩʦʦʪʚʝʪʩʪ-
ʚʝʥʥʦ, ʫ ʦʩʪʘʣʴʥʳʭ ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 53,0 
ʪ/ʛʘ (ʗʨʦʩʣʘʚʥʘ) ʜʦ 65,3  ʪ/ʛʘ (ʂʦʣʦʨʠʪ F1).  
ʀʟ ʛʨʫʧʧʳ ʩʨʝʜʥʝʩʧʝʣʳʭ ʚ 2016 ʛʦʜʫ ʚʳʜʝʣʷ-

ʣʠʩʴ ʂʠʪʘʡʩʢʘʷ ʢʨʘʩʘʚʠʮʘ, ʃʦʩʠʥʦʦʩʪʨʦʚʩʢʘʷ 13, 
ʐʘʥʪʘʥʵ 2461, ʈʦʛʥʝʜʘ, ʈʦʤʦʩʘ, ʊʫʰʦʥ ʩ ʫʨʦʞʘʡ-
ʥʦʩʪʴʶ ʦʪ 90,1 ʜʦ 99,7 ʪ/ʛʘ, ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʥ-
ʜʘʨʪʘ ɹʠʨʯʁʝʢʫʪʩʢʘʷ 415 ï 75,7 ʪ/ʛʘ. ɺ 2017 ʛʦʜʫ 
ʥʘʠʙʦʣʴʰʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʪʘʢʞʝ ʦʪʤʝʯʘʣʘʩʴ ʥʘ 
ʵʪʠʭ ʩʦʨʪʦʦʦʙʨʘʟʮʘʭ. ʄʠʥʠʤʘʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 
ʟʘ ʜʚʘ ʛʦʜʘ ʠʟʫʯʝʥʠʷ ʠʤʝʣ ʛʠʙʨʠʜ ɸʣʪʘʠʨ F1 ï 72,6 
ʪ/ʛʘ. 
ʇʦʟʜʥʝʩʧʝʣʳʡ ʛʠʙʨʠʜ ʂʘʥʘʜʘ F1  ʚʳʙʨʘʥʥʳʡ ʟʘ 

ʩʪʘʥʜʘʨʪ ʬʦʨʤʠʨʦʚʘʣ ʚ 2016 ʛʦʜʫ ʫʨʦʞʘʡʥʦʩʪʴ 90,1 
ʪ/ʛʘ, ʙʦʣʴʰʝ ʥʝʛʦ ʚ ʵʪʦʤ ʛʦʜʫ ʦʪʤʝʯʘʣʘʩʴ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʦʪ 93,4 ʜʦ 98,4 ʪ/ʛʘ ʥʘ ʩʦʨʪʦʦʙʨʘʟʮʘʭ ʀʤʧʝʨʘ-
ʪʦʨ, ʂʘʥʪʝʨʙʶʨʠ F1, ʅʝʢʪʘʨ F1, ʈʦʪʝ ʈʠʟʝʥ, ʊʘʡ-
ʬʫʥ, ʊʦʪʝʤ F1. ɺ 2017 ʛʦʜʫ ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʦʪʤʝʯʘʣʘʩʴ ʫ ʩʦʨʪʘ ʈʦʪʝ ʈʠʟʝʥ ï 100,0 ʪ/ʛʘ. ɺ 
ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʫʨʦʞʘʡʥʦʩʪʴ ʚʳʰʝ ʩʪʘʥʜʘʨʪʘ 
ʬʦʨʤʠʨʦʚʘʣʠ ï ʀʤʧʝʨʘʪʦʨ, ʂʘʥʪʝʨʙʶʨʠ F1, ʂʦʨʦ-
ʣʝʚʘ ʦʩʝʥʠ, ʅʝʢʪʘʨ F1, ʈʦʪʝ ʈʠʟʝʥ, ʊʘʡʬʫʥ, ʊʦʪʝʤ 
F1. ʄʠʥʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʫ 
ʩʦʨʪʦʚ ʅʝʩʨʘʚʥʝʥʥʘʷ ï 88,0 ʪ/ʛʘ, ʂʘʩʢʘʜ F1 ï 83.9 
ʪ/ʛʘ, ʄʘʣʠʥʢʘ ï 88,6 ʪ/ʛʘ, ʉʘʤʩʦʥ ï 88,7 ʪ/ʛʘ. 
ʆʮʝʥʢʘ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ ʥʘ 

ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 
ʘʨʠʜʥʦʡ ʟʦʥʳ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ ʧʦʟʚʦʣʠʣʘ ʥʘʤ 
ʫʩʪʘʥʦʚʠʪʴ ʨʝʘʢʮʠʶ ʢʘʞʜʦʛʦ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨ-
ʪʦʦʙʨʘʟʮʦʚ ʥʘ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʟʘ ʢʘʞʜʳʡ 
ʛʦʜ, ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʝʛʦ ʢʦʥʢʨʝʪʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ 
ʩʦ ʩʨʝʜʥʝʩʦʨʪʦʚʦʡ ʧʦ ʚʩʝʤ ʠʟʫʯʘʝʤʳʤ ʩʦʨʪʦʦʙʨʘʟ-
ʮʘʤ.  
ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʥʘʩʢʦʣʴʢʦ 

ʩʦʨʪ ʠʣʠ ʛʠʙʨʠʜ ʘʜʘʧʪʠʚʝʥ ʢ ʢʦʥʢʨʝʪʥʳʤ ʫʩʣʦʚʠ̫ ʤ 
ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʩʧʦʩʦʙʝʥ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʘʚʘʪʴ 
ʩʪʘʙʠʣʴʥʳʝ ʫʨʦʞʘʠ. 
ɼʣʷ ʘʥʘʣʠʟʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ ʩʦʨʪʦʚ ʧʦ ʚʘʨʴʠʨʦʚʘʥʠʶ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ, 
ʧʦ ʤʝʪʦʜʠʢʝ ʃ.ɸ. ɾʠʚʦʪʢʦʚʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ 
çʩʨʝʜʥʝʩʦʨʪʦʚʘʷ ʫʨʦʞʘʡʥʦʩʪʴè. ʉʦʧʦʩʪʘʚʣʝʥʠʝ 
ʫʨʦʞʘʡʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʩʦ 
ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʧʦ ʚʩʝʤ ʩʨʘʚʥʠʚʘʝʤʳʤ ʩʦʨ-
ʪʘʤ ʠ ʚʳʨʘʞʘʝʪʩʷ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ (ʢʦ-
ʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ). 
ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʤʠ 

ʩʦʨʪʘʤʠ (ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʘʜʘʧʪʠʚʥʦʩʪʠ ʚʳʰʝ 1) ʚ 
ʥʘʰʝʤ ʠʟʫʯʝʥʠʠ ʷʚʣʷʣʠʩʴ ʠʟ ʛʨʫʧʧʳ ʩʨʝʜʥʝʩʧʝʣʳʭ 
ɺʠʪʘʤʠʥʥʘʷ 6, ʂʠʪʘʡʩʢʘʷ ʢʨʘʩʘʚʠʮʘ ʃʦʩʠʥʦʦʩʪʨʦʚ-
ʩʢʘʷ 13, ʅʘʥʪʩʢʘʷ 4, ʐʘʥʪʘʥʵ 2461, ʈʦʛʥʝʜʘ, ʈʦʤʦ-
ʩʘ, ʊʫʰʦʥ, ʆʣʠʤʧʠʝʮ F1, ʠʟ ʧʦʟʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʦʙ-
ʨʘʟʮʦʚ ʘʜʘʧʪʠʚʥʳʤʠ ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʚʩʝ ʩʦʨʪʦʦʙʨʘʟ-
ʮʳ. ʄʝʥʝʝ ʘʜʘʧʪʠʚʥʳʤʠ (ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦ-
ʩʪʠ ʨʘʚʝʥ 0,89-1,00) ʙʳʣʠ ʨʘʥʥʝʩʧʝʣʳʝ ʩʦʨʪʦʦʙʨʘʟ-
ʮʳ ʤʦʨʢʦʚʠ ï ɿʘʙʘʚʘ F1, ʃʘʢʦʤʢʘ, ʄʘʨʣʠʥʢʘ ʠ 
ʩʨʝʜʥʝʩʧʝʣʳʝ ʃʝʘʥʜʨ, ʅʀʀʆʍ 336, ʄʘʨʩ F1, ʂʘʣ-
ʣʠʩʪʦ F1, ɹʦʣʪʝʢʩ, ɹʠʨʶʯʝʥʩʢʘʷ 415 st. ʉʘʤʘʷ ʥʠʟ-
ʢʘʷ ʘʜʘʧʪʠʚʥʦʩʪʴ ʙʳʣʘ ʫ 9 ʨʘʥʥʠʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠ-
ʜʦʚ, ʘ ʪʘʢʞʝ ʫ ʩʨʝʜʥʝʨʘʥʥʝʛʦ ʛʠʙʨʠʜʘ ɸʣʪʘʠʨ F1. 
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 ʊʘʙʣʠʮʘ 2 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʤʦʨʢʦʚʠ 
ˉ 
ʧ/ʧ 

ʉʦʨʪ/ʛʠʙʨʠʜ ɹʠʦʣʦʛʠʯʝʩʢʘʷ 
ʫʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

ʉʨʝʜʥʝʝ, 
ʪ/ʛʘ  

ɼʦʣʷ ʫʨʦʞʘʡʥʦʩʪʠ 
ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʨʝʜʥʝʩʦʨʪʦʚʦʡ, % 

ʂʦʵʬʬʠʮʠʝʥʪ 
ʘʜʘʧʪʠʚʥʦʩʪʠ 

2016 ʛ. 2017 ʛ. 2016 ʛ. 2017 ʛ. ʩʨʝʜʥʝʝ 
ʈʘʥʥʝʩʧʝʣʳʝ (ʜʦ 100 ʜʥʝʡ) 

1.  ʅʝʣʣʠ F1 st 67,8 63,5 65,7 82,7 76,5 79,6 0,80 
2.  ɸʣʝʥʢʘ 63,7 66,4 65,1 77,7 80,0 78,9 0,79 
3.  ɸʤʩʪʝʨʜʘʤʩʢʘʷ 70,1 66,7 68,4 85,5 80,4 82,9 0,83 
4.  ɹʘʥʛʦʨ F1 58,3 62,9 60,6 71,1 75,8 73,4 0,73 
5.  ɿʘʙʘʚʘ F1 76,3 72,1 74,2 93,1 86,9 89,9 0,90 
6.  ʂʨʝʩʪʴʷʥʢʘ 60,8 64,3 62,6 74,2 77,5 75,9 0,76 
7.  ʂʦʣʦʨʠʪ F1 62,1 68,4 65,3 75,8 82,4 79,1 0,79 
8.  ʃʘʛʫʥʘ F1 65,4 60,7 63,1 79,8 73,1 76,5 0,76 
9.  ʃʘʢʦʤʢʘ 79,4 77,7 78,6 96,9 93,6 95,3 0,95 
10.  ʌʝʷ 60,4 63,8 62,1 73,7 76,9 75,3 0,75 
11.  ʗʨʦʩʣʘʚʥʘ 53,6 52,4 53,0 65,4 63,1 64,2 0,64 
12.  ʄʘʨʣʠʥʢʘ 79,7 80,4 80,1 97,2 96,9 97,1 0,97 

ʅʉʈ05 1,8 1,6 - - - - - 
ʉʨʝʜʥʝʩʧʝʣʳʝ (ʦʪ 100 ʜʦ 120 ʜʥʝʡ) 

13.  ɹʠʨʶʯʝʢʫʪʩʢʘʷ 415 
st 

75,7 78,4 77,1 92,3 94,5 93,4 0,93 

14.  ɸʣʪʘʠʨ F1 70,2 74,9 72,6 85,6 90,2 88,0 0,88 
15.  ɹʦʣʪʝʢʩ 75,6 77,6 76,6 92,2 93,5 92,8 0,93 
16.  ɺʠʪʘʤʠʥʥʘʷ 6 87,3 88,4 87,9 106,5 106,5 106,5 1,07 
17.  ʂʘʣʣʠʩʪʦ F1 79,8 82,2 81,0 97,3 99,0 98,2 0,98 
18.  ʂʠʪʘʡʩʢʘʷ 

ʢʨʘʩʘʚʠʮʘ 
99,1 98,4 98,8 120,9 118,5 119,7 1,20 

19.  ʃʝʘʥʜʨ 79,4 84,8 82,1 96,9 102,2 99,5 1,00 
20.  ʃʦʩʠʥʦʦʩʪʨʦʚʩʢʘʷ 

13 
95,5 97,1 96,3 116,5 117,0 116,7 1,17 

21.  ʄʘʨʩ F1 78,4 81,9 80,2 95,6 98,7 97,2 0,97 
22.  ʐʘʥʪʵʥʝ 2461 92,7 95,1 93,9 113,1 114,6 113,8 1,14 
23.  ʅʘʥʪʩʢʘʷ 4 98,9 99,7 99,3 120,6 120,1 120,3 1,20 
24.  ʅʀʀʆʍ 336 80,1 82,5 81,3 97,7 99,4 98,5 0,99 
25.  ʆʣʠʤʧʠʝʮ F1 84,2 85,4 84,8 102,7 102,9 102,8 1,03 
26.  ʈʦʛʥʝʜʘ 99,7 96,9 98,3 121,6 116,7 119,1 1,19 
27.  ʈʦʤʦʩʘ 90,1 93,1 91,6 109,9 112,2 111,0 1,11 
28.  ʊʫʰʦʥ 92,4 91,5 92,0 112,7 110,2 111,5 1,12 

ʅʉʈ05 1,8 1,1 - - - - - 
ʇʦʟʜʥʝʩʧʝʣʳʝ (ʩʚʳʰʝ 120 ʜʥʝʡ) 

29.  ʂʘʥʘʜʘ F1 st 90,1 87,7 88,9 109,9 105,7 107,7 1,08 
30.  ʀʤʧʝʨʘʪʦʨ 98,4 89,9 94,2 120,0 108,3 114,2 1,14 
31.  ʂʘʥʪʝʨʙʶʨʠ F1 96,3 98,9 97,6 117,5 119,1 118,3 1,18 
32.  ʂʘʩʢʘʜ F1 82,4 85,4 83,9 100,5 102,9 101,7 1,02 
33.  ʂʦʨʦʣʝʚʘ ʦʩʝʥʠ 89,7 92,7 91,2 109,4 111,7 110,5 1,11 
34.  ʄʘʣʠʢʘ 87,6 89,6 88,6 106,9 107,9 107,4 1,07 
35.  ʅʝʢʪʘʨ F1 97,1 98,0 97,6 118,5 118,1 118,3 1,18 
36.  ʅʝʩʨʘʚʥʝʥʥʘʷ 87,6 88,4 88,0 106,9 106,5 106,7 1,07 
37.  ʈʦʪʝ ʈʠʟʝʥ 96,4 100,0 98,2 117,6 120,5 119,0 1,19 
38.  ʉʘʤʩʦʥ 87,6 89,7 88,7 106,9 108,1 107,5 1,08 
39.  ʊʘʡʬʫʥ 93,4 96,0 94,7 113,9 115,7 114,8 1,15 
40.  ʊʦʪʝʤ F1 95,7 96,7 96,2 116,7 116,5 116,6 1,17 

ʅʉʈ05 1,0 1,7 - - - - - 
ʉʨʝʜʥʝʩʦʨʪʦʚʘʷ 
ʫʨʦʞʘʡʥʦʩʪʴ 

82,0 83,0 82,5 - - - - 
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ɺʳʚʦʜ. ʀʩʭʦʜʷ ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ, 
ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʪʦ-
ʣʦʚʦʡ ʤʦʨʢʦʚʠ ʥʘ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʚ ʘʨʠʜʥʳʭ 
ʫʩʣʦʚʠʷʭ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʙʠ-
ʨʘʪʴ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʩʧʦʩʦʙʥʳʝ ʚ ʞʝʩʪʢʠʭ ʫʩʣʦ-
ʚʠʷʭ ʜʘʚʘʪʴ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ. ʀʟ ʨʘʥʥʝ-
ʩʧʝʣʳʭ ʪʘʢʠʤʠ ʩʦʨʪʦʦʙʨʘʟʮʘʤʠ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 
ʦʪ 68,4 ʜʦ 80,1 ʪ/ʛʘ ʷʚʣʷʶʪʩʷ ɸʤʩʪʝʨʜʘʤʩʢʘʷ, ɿʘ-
ʙʘʚʘ F1, ʃʘʢʦʤʢʘ, ʄʘʨʣʠʥʢʘ, ʵʪʠ ʞʝ ʩʦʨʪʘ ʷʚʣʷʶʪ-
ʩʷ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʤʠ ʢ ʫʩʣʦʚʠʷʤ ʚʳʨʘʱʠʚʘ-

ʥʠʷ. ʀʟ ʩʨʝʜʥʝʩʧʝʣʳʭ ʚʳʜʝʣʠʣʠʩʴ ʩʦʨʪʘ ʩ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʴʶ ʦʪ 91,6 ʜʦ 98,8 ʪ/ʛʘ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴʶ 
ʩʚʳʰʝ 1 ï ʈʦʤʦʩʘ, ʊʫʰʦʥ, ʐʘʥʪʘʥʵ 2461, ʅʘʥʪ-
ʩʢʘʷ 4, ʃʦʩʠʥʦʦʩʪʨʦʚʢʘʷ 13, ʈʦʛʥʝʜʘ, ʂʠʪʘʡʩʢʘʷ 
ʢʨʘʩʘʚʠʮʘ. ʀʟ ʧʦʟʜʥʝʩʧʝʣʳʭ ʚʩʝ ʩʦʨʪʦʦʙʨʘʟʮʳ 
ʙʳʣʠ ʩ ʚʳʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ, ʥʦ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʴʶ ʦʪ 91,2 ʜʦ 98,2 ʪ/ʛʘ ʦʪʣʠʯʘʣʠʩʴ ʂʦʨʦʣʝʚʘ ʦʩʝ-
ʥʠ, ʊʘʡʬʫʥ, ʀʤʧʝʨʘʪʦʨ, ʊʦʪʝʤ F1, ʅʝʢʪʘʨ F1, ʂʘʥ-
ʪʝʨʙʶʨʠ F1, ʈʦʪʝ ʈʠʟʝʥ. 
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ʈʝʬʝʨʘʪ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʨʦʩʪ 

ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʣʘʚʘʥʜʳ ʫʟʢʦʣʠʩʪʥʦʡ ʉʠʥʝʚʘ ʠ ɺʜʘʣʘ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦ-
ʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʎʠʨʢʦʥ, ʎʠʘʥʦʙʘʢʪʝʨʠʘʣʴʥʳʡ ʂʦʥ-
ʩʦʨʮʠʫʤ (ʎɹʂ) ʠ ʕʤʠʩʪʠʤ ʈ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʣʘ-
ʚʘʥʜʳ ʫʟʢʦʣʠʩʪʥʦʡ ʉʠʥʝʚʘ ʠ ɺʜʘʣʘ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʦʪʜʝʣʘ ʵʬʠʨʦ-
ʤʘʩʣʠʯʥʳʭ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʌɻɹʋʅ çʅʀʀʉʍ ʂʨʳʤʘè, ʚ ʩ. ʂʨʳʤʩʢʘʷ ʈʦʟʘ, ɹʝʣʦʛʦʨʩʢʦʛʦ ʨ-ʥʘ, 
ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. ʆʙʱʘʷ ʧʣʦɦ ʘʜʴ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʣʘ 1200 ʤ

2
. ʈʘʟʤʝʨ ʦʧʳʪʥʦʡ ʜʝʣʷʥʢʠ ï 48 

ʤ
2
, ʫʯʝʪʥʦʡ ï 30 ʤ

2
. ʆʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʜʚʫʢʨʘʪʥʦ ʚ ʬʘʟʫ çʥʘʯʘʣʦ ʦʪʨʘʩʪʘʥʠʷè ʠ çʙʫʪʦʥʠʟʘʮʠʠè ʧʫʪʝʤ 

ʦʧʨʳʩʢʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ ʤʦʛʫʪ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʘʚʘʥʜʳ ʫʟʢʦʣʠʩʪʥʦʡ ʩ ʫʯʝʪʦʤ ʩʦʨʪʦʚʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ. ɸʥʘ-
ʣʠʟ ʩʠʣʳ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʤʫʪʦʚʦʢ, ʤʘʩ-
ʩʦʚʘʷ ʜʦʣʷ ʠ ʩʙʦʨ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʝʥʦʪʠʧʦʤ ʩʦʨʪʘ, ʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 
ʩʦʮʚʝʪʠʡ ʠ ʠʭ ʫʨʦʞʘʡʥʦʩʪʴ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ. ʀʟ ʜʚʫʭ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ 
ï ʉʠʥʝʚʘ ʠ ɺʜʘʣʘ ʙʦʣʝʝ ʦʪʟʳʚʯʠʚʳʤ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʦʢʘʟʘʣʩʷ ʩʦʨʪ ɺʜʘʣʘ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢ-
ʪʠʚʥʳʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʎʠʘʥʦʙʘʢʪʝʨʠʘʣʴʥʳʡ ʂʦʥʩʦʨʮʠʫʤ ʩʪʠʤʫʣʠʨʦʚʘʣ ʫʚʝʣʠʯʝʥʠʝ 
ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʮʚʝʪʠʡ ʩʦʨʪʘ ɺʜʘʣʘ ʥʘ 28 %, ʘ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʙʦʨʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ï ʥʘ 20 % ʠ 26 %, ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʪʠ-
ʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʎʠʘʥʦʙʘʢʪʝʨʠʘʣʴʥʳʡ ʂʦʥʩʦʨʮʠʫʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 17,23 ʪʳʩ. ʨʫʙ.  

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ, ʣʘʚʘʥʜʘ ʫʟʢʦʣʠʩʪʥʘʷ, ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʩʪʨʫʢʪʫʨʘ 

ʫʨʦʞʘʷ, ʩʦʨʪʦʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 
 

IMPROVEMENT OF TECHNOLOGY OF CULTIVATION OF LAVENDER  
IN AGROCENOSIS WITH THE AI M OF INCREASING VARIETAL PRODU CTIVITY  
 
UMANETC N.N.,  
Researcher FSBSI "Research Institute of Agriculture of Crimea", +7(978)770-86-52. 
 
SAVHENKO M.V.,  
Junior Researcher FSBSI "Research Institute of Agriculture of Crimea", +7 (978) 858-90-87,  
e-mail: shell0709@mail.ru. 

 
Essay. The purpose of the research is to study the influence of plant growth regulators that stimulate plant 

growth and development on the productivity of lavender varieties of narrow ï leaved Sineva and Vdala. The 
article presents the results of studies on the effect of preparations Zircon, ʉyanobacterium Consortium (CBC) 
and Emistim P, stimulating the growth and development of plants on the productivity of lavender varieties of 
narrow-leaved Sinevae and Vdala. The experiments were carried out in agronomic crop rotation of the Depart-
ment of aromatic and medicinal cultures of FSBSI "Scientific research Institute of agriculture of Crimea" Cri-
mean rose, Belogorsk district, the Republic of Crimea. The total area of the experimental site was 1200 m

2
. The 

size of the experimental plots ï 48 m
2
, accounting ï 30 m

2
. Treatment was carried out twice in the phase "the 

beginning of regrowth" and "budding" by spraying plants. As a result of research it was found that growth pro-
moters can be used to increase the productivity of Lavandula angustifolia, taking into account varietal specifici-
ty. The analysis of the influence of factors on the manifestation of the studied parameters showed that the num-
ber of whorls, the mass fraction and the collection of essential oil are largely determined by the genotype of the 
variety, and the number of inflorescences and their yield are more influenced by growth stimulants. Of the two 
studied varieties ï Sineva and Vdala more responsive to the use of drugs was a variety of Vdala. The most ef-
fective microbiological preparation Cyanobacterium Consortium stimulated the increase of productivity of in-
florescences of the variety in the distance by 28%, and the content and collection of essential oil ï by 20% and 
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26 %, respectively, with respect to control. The profitability of the cultivation technology in the application of 
the growth stimulant Bacterial Consortium is around 17,23 thousand RUB. 

 
Key words: the technology of growing, Lavender angustifolia, growth stimulants, crop structure, varietal 

productivity. 
 
ɺʚʝʜʝʥʠʝ. ʂʨʳʤ ʪʨʘʜʠʮʠʦʥʥʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚ-

ʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʣʘʚʘʥʜʦʚʦʛʦ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, 
ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʪʦʨʦʛʦ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ 
ʩʦʩʪʘʚʣʷʣ ʦʢʦʣʦ 60 % ʦʪ ʦʙʱʝʩʦʶʟʥʦʛʦ [1]. 
ʇʨʝʢʨʘʱʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʜʳ ʚ ʈʝʩʧʫʙʣʠʢʫ 

ʂʨʳʤ ʧʦ ʉʝʚʝʨʦ-ʂʨʳʤʩʢʦʤʫ ʢʘʥʘʣʫ ʟʘʩʪʘʚʠʣʦ 
ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʝʨʝʩʪʨʦʠʪʴ ʩʪʨʫʢʪʫʨʫ 
ʧʦʩʝʚʥʳʭ ʠ ʧʦʩʘʜʦʯʥʳʭ ʧʣʦʱʘʜʝʡ, ʫʯʠʪʳʚʘʷ ʟʘ-
ʩʫʰʣʠʚʳʡ, ʟʘʯʘʩʪʫʶ ʵʢʩʪʨʝʤʘʣʴʥʳʡ ʢʣʠʤʘʪ ʧʦʣʫ-
ʦʩʪʨʦʚʘ. 
ʃʘʚʘʥʜʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʟʠʤʦʩʪʦʡʢʦʡ, ʟʘ-

ʩʫʭʦʫʩʪʦʡʯʠʚʦʡ, ʧʨʦʪʠʚʦʵʨʦʟʠʡʥʦʡ ʢʫʣʴʪʫʨʦʡ, 
ʚʦʟʜʝʣʳʚʘʥʠʝ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʨʝʥʪʘʙʝʣʴ-
ʥʦʩʪʴ. ʇʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʝʜʛʦʨ-
ʥʦʡ ʟʦʥʳ ʂʨʳʤʘ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 
ʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʣʘʚʘʥʜʳ [2]. ʆʜʥʘʢʦ 
ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 
ʫʨʦʞʘʡʥʦʩʪʴ ʣʘʚʘʥʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʚ ʩʦʚʝʪʩʢʠʝ ʛʦʜʳ 
(ʦʢʦʣʦ 2 ʪ/ʛʘ) ʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʩʦ-
ʩʪʘʚʠʣʘ ʜʦ 0,8 ï 1,6 ʪ/ʛʘ [1]. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ï 
ʩʪʘʨʦʚʦʟʨʘʩʪʥʦʩʪʴ ʥʘʩʘʞʜʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʟʘ-
ʢʣʘʜʢʠ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚ-
ʥʳʭ ʩʦʨʪʦʚ, ʩʣʘʙʘʷ ʘʛʨʦʪʝʭʥʠʢʘ, ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘ-
ʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʚʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦ-
ʪʘ ʧʦʜ ʟʘʢʣʘʜʢʫ ʧʣʘʥʪʘʮʠʡ (40 ʪ/ʛʘ), ʩʥʠʞʝʥʠʝ 
ʧʨʠʤʝʥʝʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-
ʥʠʡ [1, 3]. 
ɿʘʤʝʥʠʪʴ ʠʣʠ ʯʘʩʪʠʯʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʦʪʩʫʪ-

ʩʪʚʠʝ ʦʨʛʘʥʠʢʠ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʦʟ-
ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ (ʨʝ-
ʛʫʣʷʪʦʨʦʚ) ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ (ʈʈʈ) ï ʎʠʨʢʦʥ, ʎʠʘ-
ʥʦʙʘʢʪʝʨʠʘʣʴʥʳʡ ʂʦʥʩʦʨʮʠʫʤ (ʎɹʂ), ʕʤʠʩʪʠʤ-ʈ, 
ʘ ʪʘʢʞʝ ʧʦʩʘʜʢʦʡ ʥʦʚʳʭ ʩʦʨʪʦʚ ʣʘʚʘʥʜʳ ʫʟʢʦʣʠʩʪ-
ʥʦʡ ʉʠʥʝʚʘ ʠ ɺʜʘʣʘ [4]. 
ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠʭ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʟʝʨʥʦʚʳʭ ʠ ʦʚʦʱʥʳʭ 
ʢʫʣʴʪʫʨ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘ-
ʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʫ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ï ʧʦʚʳʰʘ-
ʝʪʩʷ ʧʨʦʮʝʥʪ ʫʢʦʨʝʥʝʥʠʷ ʯʝʨʝʥʢʦʚ ʠ ʩʪʝʧʝʥʴ ʨʘʟ-
ʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ [5-7]. 
ʄʫʩʪʘʝʚ ʌ.ɸ. ʠ ʜʨ., ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘ-

ʪʘ ʥʘ ʦʩʥʦʚʝ ʵʢʩʪʨʘʢʪʘ ʭʚʦʠ ʧʠʭʪʳ ʩʠʙʠʨʩʢʦʡ ʚ 
ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʜʣʷ ʭʣʦʧʯʘʪʥʠʢʘ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 
ʤʘʩʩʳ ʢʦʨʦʙʦʯʦʢ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʥʘ 5,5 ï 
6,3 ʮ/ʛʘ [8]. ʊʠʰʢʦʚ ʅ.ʄ. ʠ ɼʨʷʭʣʦʚ ɸ.ɸ. ʚ ʩʚʦʠʭ 
ʦʧʳʪʘʭ ʦʪʤʝʪʠʣʠ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʩʦʣ-
ʥʝʯʥʠʢʘ. ʥʘ 0,19 ï 0,29 ʪ/ʛʘ ʠ ʩʙʦʨʘ ʤʘʩʣʘ ï ʥʘ 0,09 
ï 0,14 ʪ/ʛʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʢʦʤʧʣʝʢʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ [9]. ɸʥʘʣʦʛʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦ-
ʜʠʣʠ ʠ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʢʫʣʴ-
ʪʫʨʘʭ. ɺ.ʗ. ʍʦʤʠʥʘ ʠʟʫʯʘʣʘ ʚʣʠʷʥʠʝ ʚʥʝʢʦʨʥʝʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʥʘ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʴ  ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ, ʥʦʛʦʪʢʦʚ ʣʝʢʘʨʩʪ-
ʚʝʥʥʳʭ, ʯʝʨʥʫʰʢʠ ʧʦʩʝʚʥʦʡ, ʩʘʬʣʦʨʘ ʢʨʘʩʠʣʴʥʦʛʦ 
ʠ ʚʳʷʚʠʣʘ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 
30 % [10]. ɺ ʦʧʳʪʘʭ ʇʫʰʢʠʥʦʡ ɻ.ɺ. ʥʘ ʤʷʪʝ ʧʝ-
ʨʝʯʥʦʡ, ʰʘʣʬʝʝ ʣʝʢʘʨʩʪʚʝʥʥʦʤ, ʤʝʣʠʩʩʝ ʣʝʢʘʨʩʪ-
ʚʝʥʥʦʡ ʠ ʪʳʩʷʯʝʣʠʩʪʥʠʢʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ʧʦʜ 
ʚʣʠʷʥʠʝʤ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʧʦʣʫʯʠʣʠ ʥʝ ʪʦʣʴʢʦ 
ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 12 ï 35 %, ʥʦ ʠ ʩʦ-
ʜʝʨʞʘʥʠʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʜʦ 35 % [11]. 
ʅʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩ-

ʪʘ ʨʘʩʪʝʥʠʡ ʫʢʘʟʳʚʘʶʪ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʨʫ-
ʙʝʞʥʳʭ ʫʯʝʥʳʭ. ɺ ʦʧʳʪʘʭ ʩ ʢʫʢʫʨʫʟʦʡ ʧʨʠ ʦʙʨʘ-
ʙʦʪʢʝ ʨʘʩʪʝʥʠʡ ʚʳʪʷʞʢʦʡ ʠʟ ʙʫʨʳʭ ʤʦʨʩʢʠʭ ʚʦʜʦ-
ʨʦʩʣʝʡ ʥʘʙʣʶʜʘʣʦʩʴ ʫʜʣʠʥʝʥʠʝ ʧʦʙʝʛʦʚ ʠ ʫʚʝʣʠ-
ʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʦʨʥʝʡ [12]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ 
ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʴ ʩʘʣʘʪʘ-ʣʘʪʫʢʘ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ɽʛʠʧʪʝ, 
ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʫʭʦʡ ʤʘʩʩʳ 
ʣʠʩʪʴʝʚ, ʘ ʪʘʢʞʝ ʦʙʱʝʡ ʫʨʦʞʘʡʥʦʩʪʠ [13]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʝʛʫ-

ʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʨʦʩʪ ʠ 
ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʣʘ-
ʚʘʥʜʳ ʫʟʢʦʣʠʩʪʥʦʡ ʉʠʥʝʚʘ ʠ ɺʜʘʣʘ. 
ɺ ʦʧʳʪʝ ʚʧʝʨʚʳʝ ʠʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʩʪʠʤʫʣʷ-

ʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʎʠʨʢʦʥʘ, ʎɹʂ ʠ ʕʤʠʩʪʠʤʘ ʈ 
ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʣʘʚʘʥʜʳ ʫʟʢʦ-
ʣʠʩʪʥʦʡ ʩʦʨʪʦʚ ʉʠʥʝʚʘ ʠ ɺʜʘʣʘ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʳʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2016 ï 2018 ʛʛ. ʚ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʤ 
ʩʝʚʦʦʙʦʨʦʪʝ ʦʪʜʝʣʘ ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʠ ʣʝʢʘʨʩʪ-
ʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʌɻɹʋʅ çʅʀʀʉʍ ʂʨʳʤʘè, ʚ ʩ. 
ʂʨʳʤʩʢʘʷ ʈʦʟʘ, ɹʝʣʦʛʦʨʩʢʦʛʦ ʨ-ʥʘ, ʈʝʩʧʫʙʣʠʢʠ 
ʂʨʳʤ. 
ʊʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʇʨʝʜʛʦʨʥʦʡ ʟʦʥʝ 

ʂʨʳʤʘ. ʂʣʠʤʘʪ ʟʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʤʝʨʝʥʥʦ-
ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ʆʧʳʪʥʳʡ ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚ 
ʯʝʪʚʝʨʪʦʤ ʚʝʨʭʥʝʤ ʧʨʝʜʛʦʨʥʦʤ, ʪʝʧʣʦʤ, ʥʝʜʦʩʪʘ-
ʪʦʯʥʦ ʚʣʘʞʥʦʤ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ ʂʨʳʤʘ; 
ʧʦʜʨʘʡʦʥ ï ʩʝʚʝʨʥʳʡ ʩ ʫʤʝʨʝʥʥʦ ʤʷʛʢʦʡ ʟʠʤʦʡ 
[14]. ʇʦʯʚʘ ʦʧʳʪʥʦʡ ʜʝʣʷʥʢʠ ï ʧʨʝʜʛʦʨʥʳʡ ʢʘʨʙʦ-
ʥʘʪʥʳʡ ʯʝʨʥʦʟʝʤ, ʪʷʞʝʣʦ-ʩʫʛʣʠʥʠʩʪʳʡ ʧʦ ʤʝʭʘʥʠ-
ʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʥʘ ʜʝʣʶʚʠʘʣʴʥʳʭ ʛʣʠʥʘʭ, ʩ ʩʦ-
ʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʜʦ 3,4 %. 
ʄʦʱʥʦʩʪʴ ʛʫʤʫʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 22ï25 
ʩʤ [15].  
ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚʦ ʚʨʝʤʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ ʣʘʚʘʥʜʳ ʚ 2016 ï 2018 ʛʛ. ʚ ʮʝʣʦʤ ʙʳʣʠ 
ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʢʘʢ ʧʦ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʪʘʢ 
ʠ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫ-
ʨʘ ʚʦʟʜʫʭʘ ʚ 2016 ʛʦʜʫ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝ-
ʥʠʡ ʩʦʩʪʘʚʠʣʘ +21,7Üʉ, ʚ 2017 ʛ ï +20,7Üʉ, ʘ ʢʦʣʠ-
ʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ï 104 ʤʤ ʟʘ 12 ʜʥʝʡ ʠ 72 ʤʤ ʟʘ 11 
ʜʥʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ 
ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚ ʨʘʩʪʝʥʠʷʭ ʣʘ-
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ʚʘʥʜʳ ʙʳʣ 2018 ʛ: ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ 
ʦʩʘʜʢʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʘ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ +20,4Áʉ. 
ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʣʘ 

1200 ʤ
2
. ʈʘʟʤʝʨ ʦʧʳʪʥʦʡ ʜʝʣʷʥʢʠ ï 48 ʤ

2
, ʫʯʝʪʥʦʡ 

ï 30 ʤ
2
. ʇʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ. 

ʉʭʝʤʘ ʦʧʳʪʘ:  
ʌʘʢʪʦʨ ɸ ï ʉʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ: 
1. ʎʠʨʢʦʥ (30 ʤʣ/ʛʘ) 
2. ʎɹʂ (5 ʣ/ʛʘ) 
3. ʕʤʠʩʪʠʤ ʈ (ʤʘʪʦʯʥʳʡ ʨʘʩʪʚʦʨ ï 1 ʤʣ ʥʘ 1 ʣ 

ʚʦʜʳ, ʨʘʙʦʯʠʡ ʨʘʩʪʚʦʨ ï 10ï15 ʤʣ ʥʘ 10 ʣ. ʅʦʨʤʘ 
ʧʨʠʤʝʥʝʥʠʷ ï 10ʣ ʥʘ 100 ʤ

2
)  

4. ʂʦʥʪʨʦʣʴ ï ʙʝʟ ʚʥʝʩʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ 
ʌʘʢʪʦʨ ɺ ï ʉʦʨʪ ʣʘʚʘʥʜʳ ʫʟʢʦʣʠʩʪʥʦʡ: 1. 

ʉʠʥʝʚʘ, 2. ɺʜʘʣʘ 
ʆʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʜʚʫʢʨʘʪʥʦ ʚ ʬʘʟʫ çʥʘʯʘʣʦ 

ʦʪʨʘʩʪʘʥʠʷè ʠ çʙʫʪʦʥʠʟʘʮʠʠè ʧʫʪʝʤ ʦʧʨʳʩʢʠʚʘʥʠʷ 
ʨʘʩʪʝʥʠʡ. 
ʋʯʝʪʳ, ʥʘʙʣʶʜʝʥʠʷ, ʣʘʙʦʨʘʪʦʨʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ 
ʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ [16, 17].  
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 
ʘʥʘʣʠʟʘ [18] ʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Statisticʘ 6. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ 
ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʅʘʠʙʦʣʴʰʘʷ ʤʘʩʩʦʚʘʷ 
ʜʦʣʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʣʘʚʘʥʜʳ ʩʦʜʝʨʞʠʪʩʷ ʚ 
ʩʦʮʚʝʪʠʷʭ, ʧʦʵʪʦʤʫ ʜʣʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʷʚʣʷʶʪʩʷ 
ʢʦʣʠʯʝʩʪʚʦ ʩʦʮʚʝʪʠʡ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʫʪʦʚʦʢ ʚ ʦʜʥʦʤ 
ʩʦʮʚʝʪʠʠ. 
ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦ-

ʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʦʮʚʝʪʠʡ ʚ ʩʨʝʜʥʝʤ 
ʥʘ 28 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (789 ʰʪ./ʨʘʩʪ.; ʢʦʥ-
ʪʨʦʣʴ ï 571 ʰʪ./ʨʘʩʪ.) ʚ ʨʘʩʪʝʥʠʷʭ ʣʘʚʘʥʜʳ ʩʦʨʪʘ 
ɺʜʘʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʎɹʂ. ʋ ʩʦʨ-
ʪʘ ʉʠʥʝʚʘ ʚʣʠʷʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʜʘʥʥʳʡ 
ʧʨʠʟʥʘʢ ʥʝ ʦʪʤʝʯʝʥʦ (ʪʘʙʣʠʮʘ 1).  
ʋ ʣʘʚʘʥʜʳ ʫʟʢʦʣʠʩʪʥʦʡ ʩʦʨʪʘ ɺʜʘʣʘ ʢʦʣʠʯʝʩʪʚʦ 

ʤʫʪʦʚʦʢ ʚ ʩʦʮʚʝʪʠʠ ʚʳʰʝ, ʯʝʤ ʫ ʩʦʨʪʘ ʉʠʥʝʚʘ ʥʘ 12 
% (6,0 ʰʪ/ʩʦʮʚ.; ʉʠʥʝʚʘ ï 5,3 ʰʪ/ʩʦʮʚ.). ɺʣʠʷʥʠʝ ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫ ʩʦʨʪʘ 
ɺʜʘʣʘ ʥʝ ʚʳʷʚʣʝʥʦ. 
ʅʝʙʦʣʴʰʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʫʪʦʚʦʢ ʥʘ 

ʩʦʨʪʝ ʉʠʥʝʚʘ ʦʪʤʝʯʝʥʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʦʚ 
ʎʠʨʢʦʥ ʠ ʎɹʂ ï 5,4 ʰʪ/ʩʦʮʚ. ʠ 5,5 ʰʪ./ʩʦʮʚ. ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ (ʢʦʥʪʨʦʣʴ ï 5,0 ʰʪ/ʩʦʮʚ.). 
ʇʦ ʫʨʦʞʘʡʥʦʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʩʦʨʪʘ 

ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ. ɹʦʣʝʝ ʦʪʟʳʚʯʠʚʳʤ ʥʘ 
ʧʨʠʤʝʥʝʥʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʙʳʣ ʩʦʨʪ ɺʜʘʣʘ. ɺ 
ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ 
ʦʧʳʪʘ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 26ï28 % ʧʦʣʫʯʠʣʠ 
ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʎʠʨʢʦʥʦʤ ʠ ʎɹʂ (5,60 ʪ/ʛʘ ʠ 5,75 ʪ/ʛʘ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʥʪʨʦʣʴ ï 4,12 ʪ/ʛʘ).  
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʦʙ-

ʨʘʟʮʦʚ ʣʘʚʘʥʜʳ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 
ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʫ ʩʦʨʪʘ ɺʜʘʣʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 
ʎɹʂ ʜʦ 2,05 % (ʢʦʥʪʨʦʣʴ ï 1,65 %). ʇʨʠʙʘʚʢʘ ʩʦ-
ʩʪʘʚʠʣʘ 20 %. ɺʣʠʷʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ 
ʜʘʥʥʳʡ ʧʨʠʟʥʘʢ ʫ ʩʦʨʪʘ ʉʠʥʝʚʘ ʥʝ ʚʳʷʚʣʝʥʦ. 

 
ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʣʘʚʘʥʜʳ 

ʫʟʢʦʣʠʩʪʥʦʡ ʉʠʥʝʚʘ ʠ ɺʜʘʣʘ, 2016-2018 ʛʛ. 
ʅʘʠʤʝʥʦʚʘ-
ʥʠʝ ʧʦʢʘʟʘ-
ʪʝʣʷ 

ʉʪʠʤʫʣʷʪʦʨ 
ʨʦʩʪʘ  

(ʬʘʢʪʦʨ ɸ) 

ʉʦʨʪ (ʬʘʢʪʦʨ ɺ) 
ʅʉʈ05 (ɸ) ʅʉʈ05 (ɺ) 

ʅʉʈ05 
(ɸɺ) 

ʉʠʣʘ ʚʣʠʷ-
ʥʠʷ ʬʘʢʪʦ-
ʨʦʚ 

ʉʠʥʝʚʘ ɺʜʘʣʘ 

ʂʦʣʠʯʝʩʪʚʦ 
ʩʦʮʚʝʪʠʡ, 
ʰʪ./ʨʘʩʪ. 

ʂʦʥʪʨʦʣʴ 643 571  

139,7 98,7 197,5 
ɸ ï 0,05 
ɺ ï 0,30 

ʎʠʨʢʦʥ 718 695 
ʎɹʂ 752 789  

ʕʤʠʩʪʠʤ ʈ 739 611 

ʂʦʣʠʯʝʩʪʚʦ 
ʤʫʪʦʚʦʢ, 
ʰʪ./ʨʘʩʪ. 

ʂʦʥʪʨʦʣʴ 5,0 6,0 

0,30 0,27 0,54 
ɸ ï 0,6 
ɺ ï 0,4 

ʎʠʨʢʦʥ 5,4  6,0 
ʎɹʂ 5,5  6,0 

ʕʤʠʩʪʠʤ ʈ 5,2 6,1 

ʋʨʦʞʘʡʥʦʩʪʴ 
ʩʦʮʚʝʪʠʡ, 
ʪ/ʛʘ 

ʂʦʥʪʨʦʣʴ 4,74 4,12 

1,12 0,70 1,60 
ɸ ï 0,09 
ɺ ï 0,15 

ʎʠʨʢʦʥ 5,65 5,60  
ʎɹʂ 5,45 5,75  

ʕʤʠʩʪʠʤ ʈ 5,45 5,25  

ʄʘʩʩʦʚʘʷ 
ʜʦʣʷ ʵʬʠʨʥʦ-
ʛʦ ʤʘʩʣʘ, % 
ʥʘ ʩʳʨʦʡ ʚʝʩ 

ʂʦʥʪʨʦʣʴ 1,20 1,65 

0,09 0,07 0,13 
ɸ ï 0,82 
ɺ ï 0,03 

ʎʠʨʢʦʥ 1,28 1,65 
ʎɹʂ 1,10 2,05  

ʕʤʠʩʪʠʤ ʈ 1,25 1,70 

ʉʙʦʨ ʵʬʠʨ-
ʥʦʛʦ ʤʘʩʣʘ, 
ʢʛ/ʛʘ 

ʂʦʥʪʨʦʣʴ 61,1 69,1 

11,00 8,60 21,30 
ɸ ï 0,13 
ɺ ï 0,02 

 

ʎʠʨʢʦʥ 65,0 79,4 
ʎɹʂ 61,4 93,3  

ʕʤʠʩʪʠʤ ʈ 61,1 82,3  
ʇʨʠʤʝʯʘʥʠʝ:

 
 - ʟʥʘʯʝʥʠʷ, ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʶʱʠʝ ʢʦʥʪʨʦʣʴ. 
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ʊʘʙʣʠʮʘ 2 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʚ ʪʝʭʥʦʣʦʛʠʠ 
ʚʦʟʜʝʣʳʚʘʥʠʠ ʣʘʚʘʥʜʳ ʫʟʢʦʣʠʩʪʥʦʡ ʩʦʨʪʘ ɺʜʘʣʘ, 2016 ï 2018 ʛʛ. 

ɺʘʨʠʘʥʪ 
ʇʨʠʙʘʚʢʘ  
ʢ ʢʦʥʪʨʦʣʶ, 
ʢʛ/ʛʘ 

ɿʘʪʨʘʪʳ ʥʘ ʪʝʭʥʦʣʦ-
ʛʠʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʧʨʝʧʘʨʘʪʘ, ʪʳʩ. 
ʨʫʙ./ʛʘ 

ʋʩʣʦʚʥʦ ʯʠʩ-
ʪʳʡ ʜʦʭʦʜ, 
ʪʳʩ. ʨʫʙ./ʛʘ 

ʆʢʫʧʘʝʤʦʩʪʴ ʟʘ-
ʪʨʘʪ, ʪʳʩ. ʨʫʙ. 

ʎʠʨʢʦʥ 10,3 6,19 26,77 4,32 
ʎɹʂ 24,2 10,09 173,83 17,23 

ʕʤʠʩʪʠʤ ʈ 13,2 10,04 45,40 4,52 
 
ʇʦ ʩʙʦʨʫ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʩʦʨʪ ɺʜʘʣʘ (82,2 

ʢʛ/ʛʘ) ʧʨʝʚʦʩʭʦʜʠʣ ʩʦʨʪ ʉʠʥʝʚʘ (62,4 ʢʛ/ʛʘ) ʚ ʩʨʝʜ-
ʥʝʤ ʥʘ 24 %. ɼʦʩʪʦʚʝʨʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 
ʥʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʳʷʚʣʝʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʎɹʂ ʠ ʕʤʠʩʪʠʤʦʤ ʈ ʥʘ ʩʦʨʪʝ ɺʜʘʣʘ. ʇʨʠʙʘʚʢʘ 
ʩʦʩʪʘʚʠʣʘ 26 % (93,3 ʢʛ/ʛʘ) ʠ 16 % (82,3 ʢʛ/ʛʘ; ʢʦʥ-
ʪʨʦʣʴ ï 69,1 ʢʛ/ʛʘ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟʤʝʥʝʥʠʷ ʚʝ-
ʣʠʯʠʥʳ ʩʙʦʨʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʪʠ-
ʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʫ ʩʦʨʪʘ ʉʠʥʝʚʘ ʥʝ ʦʪʤʝʯʝʥʦ. 
ɸʥʘʣʠʟ ʩʠʣʳ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʷʚʣʝʥʠʝ 

ʠʟʫʯʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 
ʤʫʪʦʚʦʢ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʠ ʩʙʦʨ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚ 
ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʝʥʦʪʠʧʦʤ ʩʦʨʪʘ, ʘ 
ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʦʮʚʝʪʠʡ ʠ ʠʭ ʫʨʦʞʘʡʥʦʩʪʴ ʙʦʣʴ-
ʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ. 
ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʎɹʂ ʙʳʣ ʥʘʠ-
ʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʳʤ. ʆʢʫʧʘʝʤʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʪʝʭ-
ʥʦʣʦʛʠʶ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʦʛʦ 
ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 17,23 ʪʳʩ. ʨʫʙ. (ʪʘʙ-
ʣʠʮʘ 2). 
ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦʩʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʠʤʫʣʷʪʦ-
ʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ ʣʘʚʘʥʜʳ ʫʟʢʦʣʠʩʪʥʦʡ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʩʦʨ-
ʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʨʪ ʣʘʚʘʥʜʳ ʫʟʢʦʣʠʩʪʥʦʡ 
ɺʜʘʣʘ ʙʦʣʝʝ ʦʪʟʳʚʯʠʚ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʩʪʠʤʫʣʷʪʦ-
ʨʦʚ ʨʦʩʪʘ, ʪʦʛʜʘ ʢʘʢ ʩʦʨʪ ʉʠʥʝʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʨʝʘʛʠʨʦʚʘʣ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʨʝʧʘʨʘʪʘʤʠ. ʅʘʠʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʳʡ ʠ ʨʝʥʪʘʙʝʣʴʥʳʡ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ï ʤʠʢʨʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʎʠʘʥʦʙʘʢʪʝʨʠʘʣʴʥʳʡ 
ʂʦʥʩʦʨʮʠʫʤ. ʇʦʜ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘʙʣʶʜʘʣʦʩʴ 
ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʮʚʝʪʠʡ, ʘ 
ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʙʦʨʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ. ɼʘʥ-
ʥʳʡ ʧʨʝʧʘʨʘʪ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʚ ʪʝʭʥʦ-
ʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʘʚʘʥʜʳ ʫʟʢʦʣʠʩʪʥʦʡ ʩʦʨʪʘ 
ɺʜʘʣʘ. 
ɺʳʚʦʜ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚ-
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2. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩ-
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ʨʫʙ. 
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ʈʝʬʝʨʘʪ. ʏʫʤʠʟʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʢʦʨʤʦʚʘʷ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ. ʆʩʦʙʝʥʥʦ ʦʥʘ 

ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʞʠʪʝʣʝʡ ʤʝʛʘʧʦʣʠʩʦʚ ʠ ʨʘʡʦʥʦʚ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. ɽʸ ʚʦʟʜʝ-
ʣʳʚʘʥʠʝ ʩʜʝʨʞʠʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʠʟʫʯʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʩʦʨʪʦʚʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʥʘʣʠʯʠʝʤ ʥʝʟʥʘʯʠ-
ʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʣʠʪʥʳʭ ʠ ʚʳʩʦʢʦʨʝʧʨʦʜʫʢʮʠʦʥʥʳʭ ʩʝʤʷʥ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʫʪʦʯʥʝ-
ʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʦʨʪʦʚʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʥʘ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʧʦʩʝʚʘʭ ʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʝʤʷʥ 
ʩʦʨʪʘ ʯʫʤʠʟʳ ʉʪʘʯʫʤʠ 3, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʦʚʝʜʝʥʠʝʤ ʣʘʙʦʨʘʪʦʨʥʳʭ, ʧʦʣʝʚʳʭ ʫʯʝʪʦʚ ʚ ʧʠʪʦʤ-
ʥʠʢʘʭ ʨʘʟʤʥʦʞʝʥʠʷ ʩʝʤʷʥ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ ʣʫʯʰʠʡ ʩʧʦʩʦʙ ʧʦ-
ʩʝʚʘ ʥʘ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ ï ʰʠʨʦʢʦʨʷʜʥʳʡ, ʩʨʦʢ ʩʝʚʘ ï III  ʜʝʢʘʜʘ ʘʧʨʝʣʷ, ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝ-
ʤʷʥ 3-4 ʩʤ, ʥʦʨʤʘ ʚʳʩʝʚʘ 5-6 ʢʛ/ʛʘ. ɺ ʫʩʣʦʚʠʷʭ ʟʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʳ ʜʦʧʦʩʝʚʥʦʝ ʠ ʧʦʩʣʝ-
ʧʦʩʝʚʥʦʝ ʧʨʠʢʘʪʳʚʘʥʠʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʝʤʷʥ ʵʣʠʪʳ ʚʳʧʦʣʥʷʣʠ 6-8 ʩʦʨʪʦʚʳʭ ʠ ʚʠʜʦʚʳʭ ʧʨʦʯʠʩʪʦʢ ʩ 
ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʦʩʝʚʦʤ ʧʠʪʦʤʥʠʢʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʩʝʤʝʡʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʵʣʠʪʳ. ɼʣʷ 
ʭʨʘʥʝʥʠʷ ʩʝʤʷʥ ʩ ʩʪʘʥʜʘʨʪʥʦʡ ʚʣʘʞʥʦʩʪʴʶ 15% ʩ ʫʯʝʪʦʤ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ, ʠʥʢʨʫʩʪʘʮʠʠ ʠ ʧʨʦʪʨʘʚʣʠ-
ʚʘʥʠʷ ʩʫʰʢʫ ʟʝʨʥʘ ʥʘʜʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦ ʚʣʘʞʥʦʩʪʠ 13-14 %. ʋʪʦʯʥʝʥʳ ʧʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʨʝʰʝʪ ʧʨʠ 
ʦʯʠʩʪʢʝ ʩʝʤʷʥ. ɺ ʩʨʝʜʥʝʤ ʟʘ 2014-2017 ʛʛ. ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʯʫʤʠʟʳ ʩʦʨʪʘ ʉʪʘʯʫʤʠ 3 ʩʦʩʪʘʚʠʣʘ 3,94 
ʪ/ʛʘ, ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʟʘ 2 ʫʢʦʩʘ 30,92 ʪ/ʛʘ. ʉʦʨʪ ʉʪʘʯʫʤʠ 3 ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʝʨʥʘ, ʧʦʧ-
ʢʦʨʥʘ, ʩʝʥʘ ʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ɿʝʨʥʦ ʚ ʥʝʦʙʨʫʰʝʥʥʦʤ ʚʠʜʝ ʮʝʥʥʳʡ ʢʦʨʤ ʜʣʷ ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ ʠ ʢʦʤʥʘʪ-
ʥʳʭ ʧʪʠʮ. ʉʦʨʪ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʫʙʦʨʢʠ: ʥʝ ʧʦʣʝ-
ʛʘʝʪ, ʥʝ ʦʩʳʧʘʝʪʩʷ, ʟʝʨʥʦ ʧʣʝʥʯʘʪʦʝ, ʭʦʨʦʰʦ ʚʳʤʦʣʘʯʠʚʘʝʪʩʷ. ʉʝʤʝʥʦʚʦʜʩʪʚʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʦʩʫʱʝ-
ʩʪʚʣʷʪʴ ʚ ʭʦʟʷʡʩʪʚʘʭ ʩ ʩʫʤʤʦʡ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʤʘʡ-ʩʝʥʪʷʙʨʴ ʙʦʣʝʝ 2200
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Essay. Chumise is important as food and food crops. Especially it is relevant for residents of megacities and 

areas with an unfavorable ecological situation. Her cultivation is hampered by inadequate study of elements of 
varietal agrotechnics and the presence of a small number of elite and highly reproductive seeds. The purpose of the 
research is to clarify the parameters of varietal agrotechnics on seed crops and post-harvest preparation of Chumise 
Stachumi 3, this was carried out by laboratory, field surveys in seed nurseries. It is established that in the condi-
tions of Central Ciscaucasia the best way of sowing on seed-growing areas is wide-row, the sowing period is the 
third decade of April, the seeding depth is 3-4 cm, the seeding rate is 5-6 kg / ha. In the conditions of the research 
zone, pre-sowing and post-sowing packing are expedient. To obtain the seeds of the elite, 6-8 sorts and species 
clearings were performed with the obligatory sowing of nurseries of individual and family selection and multipli-
cation of the elite. To store seeds with a standard moisture content of 15%, taking into account hygroscopicity, 
incrustation and etching, the drying of the grain should be carried out to a moisture content of 13-14%. The param-
eters of sieve sizes during seed cleaning are specified. Average for 2014-2017 years. the yield of seeds of the 
Chumise of Stachumi 3 variety was 3.94 t / ha, the green weight for 2 mowing was 30.92 t / ha. Stachumi variety 3 
can be used to produce grain, popcorn, hay and green mass. Grain in an unbroken form is a valuable food for day 
old chickens and house birds. The variety is well adapted to the production technology of cultivation and harvest-
ing: it does not lie down, it does not fall off, the grain is filmy, it is thoroughly threshed. Seed production is prefer-
ably carried out in farms with the sum of effective temperatures for May-September more than 22000ʉ and precip-
itation over 250 mm. 

 
Key words: chumise, agrotechnics, seed production, drying, storage, seed cleaning. 
 
ɺʚʝʜʝʥʠʝ. ʏʫʤʠʟʘ (ʛʦʣʦʚʯʘʪʦʝ ʧʨʦʩʦ) ï ʢʫʣʴʪʫ-

ʨʘ ʩʝʤʝʡʩʪʚʘ ʟʣʘʢʦʚʳʭ (Setaria ita lica). ɺʦʟʜʝʣʳʚʘ-
ʝʪʩʷ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʟʝʨʥʘ ʠ ʢʦʨʤʘ ʜʣʷ ʩʢʦʪʘ. ɺ 
ʝʸ ʟʝʨʥʝ ʩʦʜʝʨʞʠʪʩʷ 8-10 % ʧʨʦʪʝʠʥʘ, 60-65 % 
ʢʨʘʭʤʘʣʘ, 5-8 % ʞʠʨʘ, 2-3 % ʩʘʭʘʨʦʚ [1. - ʉ. 19, 2. 
ʉ. - 24]. ɺʳʭʦʜ ʢʨʫʧʳ ʩʦʩʪʘʚʣʷʝʪ 80 %, ʢʦʪʦʨʘʷ 
ʨʘʟʚʘʨʠʚʘʝʪʩʷ ʟʘ 10-13 ʤʠʥʫʪ. ʄʫʢʘ ʯʫʤʠʟʳ ʫʣʫʯ-
ʰʘʝʪ ʧʠʱʝʚʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʧʰʝʥʠʯʥʦʡ, ʭʦʨʦʰʦ 
ʧʦʛʣʦʱʘʝʪ ʨʘʜʠʦʥʫʢʣʠʜʳ ʮʝʟʠʷ ʠ ʩʪʨʦʥʮʠʷ, ʚʳʚʦ-
ʜʠʪ ʠʟ ʦʨʛʘʥʠʟʤʘ ʪʦʢʩʠʥʳ ʠ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʫʢʨʝʧʣʷʝʪ ʨʘʙʦʪʫ ʩʝʨʜʝʯʥʦʡ 
ʤʳʰʮʳ, ʫʤʝʥʴʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, 
ʥʦʨʤʘʣʠʟʫʝʪ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ. ɹʣʶʜʘ ʠʟ ʯʫ-
ʤʠʟʳ (ʢʘʰʠ, ʤʘʢʘʨʦʥʳ, ʙʣʠʥʳ, ʣʝʧʝʰʢʠ), ʨʝʢʦʤʝʥ-
ʜʫʝʪʩʷ ʫʧʦʪʨʝʙʣʷʪʴ ʞʠʪʝʣʷʤ ʤʝʛʘʧʦʣʠʩʦʚ ʠ ʨʘʡ-
ʦʥʦʚ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚ-
ʢʦʡ. ʅʝʦʙʨʫʰʝʥʥʦʝ ʟʝʨʥʦ ʯʫʤʠʟʳ ï ʩʳʨʴʝ ʜʣʷ 
ʩʧʠʨʪʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʥʦ ʧʨʝʢʨʘʩʥʳʡ ʢʦʨʤ 

ʜʣʷ ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ, ʚʟʨʦʩʣʦʡ ʧʪʠʮʳ, ʜʝʢʦʨʘʪʠʚ-
ʥʳʭ ʠ ʵʢʟʦʪʠʯʝʩʢʠʭ ʧʪʠʮ [3. - ʉ. 18-19]. 
ʇʦʤʠʤʦ ʟʝʨʥʘ ʥʘ ʢʦʨʤ ʩʢʦʪʫ ʪʘʢʞʝ ʠʜʝʪ ʟʝʣʝʥʘʷ 

ʤʘʩʩʘ, ʩʝʥʦ ʠ ʩʠʣʦʩ. ʆʥʠ ʭʦʨʦʰʦ ʧʦʝʜʘʶʪʩʷ ʢʦʨʦ-
ʚʘʤʠ, ʣʦʰʘʜʴʤʠ, ʦʚʮʘʤʠ, ʢʦʟʘʤʠ [4. - ʉ. 58, 5. - ʉ. 
339]. ʅʘ ʜʦʣʶ ʣʠʩʪʴʝʚ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 60 % ʦʙʱʝʛʦ 
ʚʝʩʘ ʩʦʣʦʤʳ. 
ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʯʫʤʠʟʳ ʤʦʯʢʦʚʘʪʘʷ, ʧʨʦʥʠʢʘ-

ʝʪ ʚ ʧʦʯʚʫ ʥʘ 1,5 ʤ ʠ ʛʣʫʙʞʝ. ʉʪʝʙʝʣʴ ʭʦʨʦʰʦ ʦʙʣʠ-
ʩʪʚʝʥʥʳʡ ʩ 6-15 ʰʠʨʦʢʦʣʘʥʮʝʪʥʳʤʠ ʣʠʩʪʴʷʤʠ. ʉʦ-
ʮʚʝʪʠʝ ï ʧʣʦʪʥʘʷ, ʢʦʣʦʩʦʚʠʜʥʘʷ ʤʝʪʝʣʢʘ ʜʣʠʥʦʡ 15-
30 ʩʤ, ʥʘ ʦʜʥʦʤ ʩʦʮʚʝʪʠʠ 3-5 ʪʳʩʷʯ ʢʦʣʦʩʢʦʚ. ʎʚʝ-
ʪʝʥʠʝ ʯʫʤʠʟʳ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʝʪʝʣʢʠ 
ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ 2-3 ʜʥʷ. ʏʫʤʠʟʘ ʭʦʨʦʰʦ ʧʨʦʪʠʚʦ-
ʩʪʦʠʪ ʚʦʟʜʫʰʥʦʡ ʠ ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʝ, ʪʘʢ ʢʘʢ ʭʦ-
ʨʦʰʦ ʠʟʚʣʝʢʘʝʪ ʚʣʘʛʫ ʠʟ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʩʣʦʝʚ ʧʦʯ-
ʚʳ ʠ ʵʢʦʥʦʤʥʦ ʨʘʩʭʦʜʫʝʪ ʝʸ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. 
ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʧʠʨʘʮʠʠ 200. ʃʫʯʰʠʤʠ ʧʦʯʚʘ-
ʤʠ ʜʣʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʶʪʩʷ ʯʝʨʥʦʟʝʤʥʳʝ, ʩʫ-
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ʧʝʩʯʘʥʳʝ, ʩʫʛʣʠʥʠʩʪʳʝ, ʪʦʨʬʷʥʳʝ. ʉʦʣʦʥʮʝʚʘʪʳʝ, 
ʢʠʩʣʳʝ, ʟʘʩʦʣʝʥʥʳʝ ʧʦʣʷ ʜʣʷ ʥʝʸ ʥʝʧʨʠʛʦʜʥʳ. ʏʫ-
ʤʠʟʘ ʦʙʣʘʜʘʝʪ çʩʦʨʦʦʯʠʱʘʶʱʝʡè ʩʧʦʩʦʙʥʦʩʪʴʶ. ɺ 
ʩʦʩʝʜʩʪʚʝ ʩ ʥʝʡ ʚʳʞʠʚʘʝʪ ʪʦʣʴʢʦ ʤʳʰʝʡ (ʱʝʪʠʥ-
ʥʠʢ), ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʦʨʥʷʢʠ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʶʪ-
ʩʷ. ʕʪʘ ʢʫʣʴʪʫʨʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʩʘ ʥʝ ʧʦʚʨʝʞʜʘ-
ʝʪʩʷ ʧʨʦʩʷʥʳʤ ʢʦʤʘʨʠʢʦʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʠ ʜʦʩʪʦ-
ʠʥʩʪʚʘ, ʯʫʤʠʟʘ ʝʱʝ ʥʝ ʧʦʣʫʯʠʣʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠ-
ʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦ-
ʩʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʥʳʡ ʚʳ-
ʙʦʨ ʩʝʤʷʥ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʷʚʣʷʣʦʩʴ ʫʪʦʯʥʝʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʚʦʟʜʝʣʳʚʘʥʠʷ ʯʫʤʠʟʳ ʥʘ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʧʦʩʝʚʘʭ 
ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʨʝʜʢʘʚʢʘ-
ʟʴʷ. 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦ ʫʪʦʯʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ 
ʩʝʤʷʥ ʯʫʤʠʟʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2014-2017 ʛʛ. ʥʘ 
ʦʧʳʪʥʦʤ ʧʦʣʝ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʌʅɸʎ, ʨʘʩʧʦ-
ʣʦʞʝʥʥʦʤ ʚ ʛ. ʄʠʭʘʡʣʦʚʩʢʝ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ.  
ʂʣʠʤʘʪ ʟʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʤʝʨʝʥʥʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ʃʝʪʦ ʞʘʨʢʦʝ ʠ ʩʫʭʦʝ ʩ ʪʝʤʧʝʨʘ-
ʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ 37-42

0
ʉ. ʀʩʭʦ-

ʜʷ ʠʟ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʢʦʣʠ-
ʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʟʘ ʤʘʡ-ʩʝʥʪʷʙʨʴ 2016 ʛ. ʷʚʣʷʝʪʩʷ 
ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʤ ʠ ʚʣʘʞʥʳʤ (18,6

0
ʉ ʠ 385 ʤʤ); 

2014 ʛ. (20,1
0
ʉ ʠ 344 ʤʤ) ï ʟʘʩʫʰʣʠʚʳʤ; ʘ 2015 ʛ. 

(20,6
0
ʉ ʠ 214 ʤʤ) ʠ 2017 ʛ. (20,4

0
ʉ ʠ 305 ʤʤ) ï ʦʩʪ-

ʨʦʟʘʩʫʰʣʠʚʳʤʠ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʧʳʪʥʳʭ ʫʯʘ-
ʩʪʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʣʦʛʫʤʫʩʥʳʤ, ʪʠʧʠʯʥʳʤ, ʤʠ-
ʮʝʣʣʷʨʥʦ-ʢʘʨʙʦʥʘʪʥʳʤ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʤ ʯʝʨʥʦ-
ʟʝʤʦʤ. ɻʣʫʙʠʥʘ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʜʦʩʪʠʛʘʝʪ 
100-120 ʩʤ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 
2,8-3,5 %. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚ ʧʦʜʚʠʞʥʳʤʠ ʬʦʨ-
ʤʘʤʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ï ʩʨʝʜʥʷʷ.  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʤʝʪʦʜʦʤ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ ʫʯʝʪʦʚ ʚ ʧʠʪʦʤʥʠʢʘʭ ʨʘʟʤʥʦʞʝ-
ʥʠʷ ʯʫʤʠʟʳ ʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʝʤʷʥ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʉʝʚʝ-
ʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʌʅɸʎ. ɽʞʝʛʦʜʥʘʷ ʧʣʦʱʘʜʴ ʧʠʪʦʤ-
ʥʠʢʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʩʝʤʷʥ ʩʦʩʪʘʚʣʷ-
ʣʘ 0,3-0,5 ʛʘ. ʕʣʠʪʥʳʝ ʧʦʩʝʚʳ ʚ 2015 ʛ. ʨʘʟʤʝʱʘ-
ʣʠʩʴ ʥʘ 20 ʛʘ, ʚ 2016 ʛ. ï 15 ʛʘ, 2018 ʛ. ï 35 ʛʘ. ʋʯʘ-
ʩʪʢʠ ʨʘʟʤʥʦʞʝʥʠʷ ʚʳʩʝʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʄʝ-
ʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʝʤʷʥ 
ʵʣʠʪʳ ʟʝʨʥʦʚʳʭ, ʟʝʨʥʦʙʦʙʦʚʳʭ ʠ ʢʨʫʧʷʥʳʭ ʢʫʣʴ-
ʪʫʨè [6. - ʉ. 8-10]. ʉʝʤʝʥʥʦʡ ʧʠʪʦʤʥʠʢ ʠʥʜʠʚʠʜʫ-
ʘʣʴʥʦ-ʩʝʤʝʡʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ ʟʘʢʣʘʜʳʚʘʣʠ ʩʝʤʝʥʘ-
ʤʠ (ʤʝʪʝʣʢʘʤʠ) ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʭ ʜʣʷ ʩʦʨʪʘ ʉʪʘ-
ʯʫʤʠ 3 ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 400 ʰʪʫʢ. 
ɺ ʧʠʪʦʤʥʠʢʘʭ ʧʨʦʚʦʜʠʣʠ ʧʦ 6-8 ʚʠʜʦʚʳʭ ʠ ʩʦʨʪʦ-
ʚʳʭ ʧʨʦʯʠʩʪʦʢ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʪʘʯʫʤʠ 3 ï ʩʨʝʜ-

ʥʝʩʧʝʣʳʡ ʩʦʨʪ ʯʫʤʠʟʳ ʩʝʣʝʢʮʠʠ ʉʝʚʝʨʦ-
ʂʘʚʢʘʟʩʢʦʛʦ ʌʅɸʎ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 108-
110 ʜʥʝʡ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 140-180 ʩʤ, ʢʫʩʪʠʩʪʦʩʪʴ 
ʩʣʘʙʘʷ ï 1,5-3,0. ʉʪʝʙʣʠ ʧʨʦʯʥʳʝ, ʥʝʧʦʣʝʛʘʶʱʠʝ, 
ʠʤʝʶʪ 9-10 ʫʟʣʦʚ. ʃʠʩʪʴʷ ʟʝʣʝʥʳʝ, ʜʣʠʥʦʡ 40-50 
ʩʤ. ʟʝʨʥʦ ʧʣʝʥʯʘʪʦʝ, ʦʢʨʫʛʣʦʝ, ʩʦʣʦʤʝʥʥʦ-ʞʝʣʪʦʛʦ 
ʮʚʝʪʘ. ɺʳʭʦʜ ʟʝʨʥʘ ʩ ʤʝʪʝʣʢʠ 71 %. ʄʘʩʩʘ 1000 ʟʝ-

ʨʝʥ 2,8-3,5 ʛ. ʉʦʨʪ ʫʩʪʦʡʯʠʚ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝ-
ʣʷʤ, ʚ ʠʟʫʯʘʝʤʳʝ ʛʦʜʳ ʦʙʝʩʧʝʯʠʣ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨ-
ʥʘ 3,94 ʪ/ʛʘ, ʟʝʣʝʥʦʡ ʤʘʩʩʳ 30,92 ʪ/ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʟʘ ʧʝʨʚʳʡ ʫʢʦʩ (24 ʠʶʣʷ) ï 24,70 ʪ/ʛʘ, ʟʘ ʚʪʦʨʦʡ 
ʫʢʦʩ (25 ʩʝʥʪʷʙʨʷ) ï 6,22 ʪ/ʛʘ. ɺ ʩʚʷʟʠ ʩ ʥʝʚʳʩʦʢʦʡ 
ʫʨʦʞʘʡʥʦʩʪʴʶ ʚʪʦʨʦʡ ʫʢʦʩ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦ-
ʜʠʪʴ ʩʪʨʘʚʣʠʚʘʥʠʝʤ ʞʠʚʦʪʥʳʤ. ɺ 100 ʢʛ ʟʝʨʥʘ ʥʘ-
ʩʯʠʪʳʚʘʝʪʩʷ 108 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ, ʘ ʥʘ ʦʜʥʫ ʢʦʨ-
ʤʦʚʫʶ ʝʜʠʥʠʮʫ ʧʨʠʭʦʜʠʪʩʷ 70 ʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦ-
ʪʝʠʥʘ [7. - ʉ. 76]. 
ɺ 100 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʜʝʨʞʠʪʩʷ 60 ʢʦʨʤʦ-

ʚʳʭ ʝʜʠʥʠʮ ʠ 80 ʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘ ʦʜʥʫ 
ʢʦʨʤʦʚʫʶ ʝʜʠʥʠʮʫ. ʇʝʨʝʚʘʨʠʤʦʩʪʴ ʩʫʭʦʛʦ ʚʝʱʝʩʪ-
ʚʘ ʩʦʩʪʘʚʣʷʝʪ 64 % [8. - ʉ. 43-45, 9. - ʉ. 75-76]. 
ʀʩʭʦʜʷ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʯʫʤʠʟʳ 

ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ ʝʸ ʩʝʤʷʥ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʘʩʩʦʚʳʡ 
ʦʪʙʦʨ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ, ʪʠʧʠʯʥʳʭ ʤʝʪʝʣʦʢ 
ʥʘ ʯʠʩʪʦʩʦʨʪʥʳʭ ʧʦʩʝʚʘʭ ʧʣʦʱʘʜʴʶ 0,2-0,3 ʛʘ. 
ʄʘʩʰʪʘʙʳ ʦʪʙʦʨʘ 1,5-2,0 ʪʳʩʷʯ ʤʝʪʝʣʦʢ, ʯʪʦʙʳ ʠʩ-
ʢʣʶʯʠʪʴ ʦʙʝʜʥʝʥʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʦʩʥʦʚʳ ʩʦʨʪʘ. 
ʃʫʯh ʠʝ, ʦʩʪʘʚʰʠʝʩʷ ʧʦʩʣʝ ʙʨʘʢʦʚʢʠ ʤʝʪʝʣʢʠ ʠʜʫʪ 
ʥʘ ʧʦʩʝʚ ʵʣʠʪʳ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ. 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʩʝʤʝʡʩʪʚʝʥ-

ʥʦʛʦ ʦʪʙʦʨʘ ʩʝʤʝʥʥʦʡ ʧʠʪʦʤʥʠʢ ʟʘʢʣʘʜʳʚʘʣʠ ʩʝʤʝ-
ʥʘʤʠ ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ (ʤʝʪʝʣʦʢ) ʚ ʢʦʣʠʯʝʩʪʚʝ 
400-500 ʧʦʪʦʤʩʪʚ. ɿʘ ʢʘʞʜʦʡ ʩʝʤʴʝʡ ʩʝʤʝʥʥʦʛʦ ʧʠ-
ʪʦʤʥʠʢʘ ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʮʝʥʢʠ, ʥʝʪʠʧʠʯʥʳʝ 
ʩʝʤʴʠ ʚʳʙʨʘʢʦʚʳʚʘʣʠ ʠ ʫʜʘʣʷʣʠ ʩ ʧʦʣʷ ʜʦ ʮʚʝʪʝ-
ʥʠʷ. ʇʝʨʝʜ ʫʙʦʨʢʦʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʣʝʚʫʶ ʙʨʘʢʦʚ-
ʢʫ ʭʫʜʰʠʭ ʩʝʤʝʡ (ʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ, ʥʝʪʠʧʠʯ-
ʥʳʭ, ʠʤʝʶʱʠʭ ʨʘʩʪʝʥʠʷ ʧʦʨʘʞʝʥʥʳʝ ʙʦʣʝʟʥʷʤʠ ʠ 
ʪ.ʧ.). ʏʪʦʙʳ ʧʨʝʜʫʧʨʝʜʠʪʴ ʤʝʭʘʥʠʯʝʩʢʦʝ ʠʣʠ ʙʠʦ-
ʣʦʛʠʯʝʩʢʦʝ ʟʘʩʦʨʝʥʠʝ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʧʦʩʝʚʦʚ 
ʧʦʩʪʦʨʦʥʥʠʤʠ ʧʨʠʤʝʩʷʤʠ (ʯʫʤʠʟʘ ʩʧʦʩʦʙʥʘ ʢ ʯʘʩ-
ʪʠʯʥʦʤʫ ʧʝʨʝʢʨʝʩʪʥʦʤʫ ʦʧʳʣʝʥʠʶ ʨʘʩʪʝʥʠʷʤʠ 
ʜʨʫʛʠʭ ʩʦʨʪʦʚ ʯʫʤʠʟʳ ʠʣʠ ʨʦʜʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ï 
ʤʦʛʘʨ, ʧʨʦʩʦ) ï ʤʝʞʜʫ ʧʦʩʝʚʘʤʠ ʵʪʠʭ ʢʫʣʴʪʫʨ ʠ 
ʩʦʨʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʘʚʣʷʪʴ ʠʟʦʣʷʮʠʦʥʥʳʝ ʧʦʣʦ-
ʩʳ ʰʠʨʠʥʦʡ ʥʝ ʤʝʥʝʝ 50 ʤ. ʉʝʤʝʥʥʳʝ ʧʦʩʝʚʳ ʥʘ 
ʚʩʝʭ ʵʪʘʧʘʭ ʩʝʤʝʥʦʚʦʜʯʝʩʢʦʡ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ 
ʪʘʢʞʝ ʠʟʦʣʠʨʦʚʘʥʳ ʦʪ ʨʷʜʦʚʳʭ, ʥʝ ʯʠʩʪʦʩʦʨʪʥʳʭ 
ʧʦʩʝʚʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʪʱʘʪʝʣʴʥʦ ʫʥʠʯʪʦʞʘʪʴ 
ʪʨʫʜʥʦʦʪʜʝʣʠʤʳʝ ʩʦʨʥʷʢʠ (ʢʫʨʠʥʦʝ ʧʨʦʩʦ, ʤʳʰʝʡ 
ʠ ʜʨ.). ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ, ʚʠ-
ʜʦʚʳʭ ʠ ʩʦʨʪʦʚʳʭ ʧʨʦʯʠʩʪʦʢ, ʙʨʘʢʦʚʦʢ ʩʝʤʝʥʦʚʦʜ-
ʯʝʩʢʠʝ ʧʦʩʝʚʳ ʯʫʤʠʟʳ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʰʠʨʦ-
ʢʦʨʷʜʥʳʤ ʩʧʦʩʦʙʦʤ. 
ʋʨʦʞʘʡʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ, 
ʢʦʪʦʨʘʷ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʠ ʪʦʞ-
ʜʝʩʪʚʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚʳʨʘʱʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ-
ʩʷ ʩʦʨʪʦʚʳʤʠ ʠ ʧʦʩʝʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ʏʝʤ ʥʠʞʝ 
ʨʝʧʨʦʜʫʢʮʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʦʪʤʝʯʘʝʪʩʷ ʥʝʪʠʧʠʯʥʳʭ 
ʨʘʩʪʝʥʠʡ ʚ ʤʘʩʩʠʚʝ. ʉʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʫ 
ʪʨʝʪʴʝʡ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʨʝʧʨʦʜʫʢʮʠʡ ʦʙʲʷʩʥʷʝʪʩʷ 
ʧʦʥʠʞʝʥʠʝʤ ʩʦʨʪʦʚʦʡ ʯʠʩʪʦʪʳ, ʪʠʧʠʯʥʦʩʪʠ, ʩʥʠ-
ʞʝʥʠʝʤ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʠ ʙʦʣʝʝ ʠʥʪʝʥ-
ʩʠʚʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ. 
ʏʫʤʠʟʘ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʸʪ ʤʝʜ-

ʣʝʥʥʦ, ʧʦʵʪʦʤʫ ʧʦʣʷ ʧʦʜ ʩʝʤʝʥʥʳʝ ʧʦʩʝʚʳ ʜʦʣʞʥʳ 
ʙʳʪʴ ʯʠʩʪʳʤʠ ʦʪ ʩʦʨʥʷʢʦʚ. ʃʫʯʰʠʤʠ ʧʨʝʜʰʝʩʪ-
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ʚʝʥʥʠʢʘʤʠ ʜʣʷ ʥʝʸ ʷʚʣʷʶʪʩʷ ʦʟʠʤʳʝ ʧʦ ʧʘʨʫ, ʫʜʦʚ-
ʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ï ʟʝʨʥʦʙʦʙʦʚʳʝ ʠ ʨʘʥʥʠʝ ʧʨʦ-
ʧʘʰʥʳʝ. ʅʝʣʴʟʷ ʨʘʩʧʦʣʘʛʘʪʴ ʩʝʤʝʥʥʳʝ ʧʦʩʝʚʳ ʧʦ-
ʩʣʝ ʧʨʦʩʘ, ʩʦʨʛʦ, ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ, ʢʫʢʫʨʫʟʳ ʥʘ 
ʟʝʨʥʦ, ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʠʤʝʶʱʠʭ ʦʙʱʠʭ ʩʦʨʥʷʢʦʚ ʠ 
ʚʨʝʜʠʪʝʣʝʡ. ʏʫʤʠʟʫ ʣʫʯʰʝ ʨʘʟʤʝʱʘʪʴ ʥʘ ʧʦʣʷʭ 
ʫʜʘʣʝʥʥʳʭ ʦʪ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʪʘʢ ʢʘʢ ʚʦʨʦʙʴʠ 
ʠ ʛʨʳʟʫʥʳ ʩʪʘʥʫʪ ʧʨʠʯʠʥʦʡ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʧʦ-
ʪʝʨʴ ʫʨʦʞʘʷ. ʉʝʤʝʥʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʪʨʘʚʣʝʥʳ, 
ʧʨʦʚʝʨʝʥʳ ʥʘ ʪʠʧʠʯʥʦʩʪʴ ʠ ʠʤʝʪʴ ʩʦʨʪʦʚʳʝ ʜʦʢʫ-
ʤʝʥʪʳ. 
ʇʦʩʣʝ ʫʙʦʨʢʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʚʳʧʦʣʥʷʝʪʩʷ 

ʣʫʱʝʥʠʝ ʩʪʝʨʥʠ. ʆʥʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦ-
ʚʠʷ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʦʨʥʷʢʦʚ, ʢʦʪʦʨʳʝ ʫʥʠʯʪʦʞʘ-
ʶʪ ʧʦʩʣʝʜʫʶʱʝʡ ʟʷʙʣʝʚʦʡ ʚʩʧʘʰʢʦʡ ʥʘ 25-27 ʩʤ. 
ɽʩʣʠ ʩ ʦʩʝʥʠ ʥʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦ-
ʣʷ, ʪʦ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʩʦʩʪʦʠʪ ʠʟ 
ʨʘʥʥʝʚʝʩʝʥʥʝʛʦ ʟʘʢʨʳʪʠʷ ʚʣʘʛʠ ʪʷʞʝʣʳʤʠ ʠʣʠ 
ʩʨʝʜʥʠʤʠ ʟʫʙʦʚʳʤʠ ʙʦʨʦʥʘʤʠ ʠ ʧʦʩʣʦʡʥʦʡ ʜʚʫ-
ʢʨʘʪʥʦʡ ʢʫʣʴʪʠʚʘʮʠʠ. ʇʝʨʚʘʷ ʨʘʥʥʝʚʝʩʝʥʥʷʷ ʥʘ 
ʛʣʫʙʠʥʫ 10-12 ʩʤ; ʧʨʝʜʧʦʩʝʚʥʘʷ ʚ ʜʝʥʴ ʧʦʩʝʚʘ ʥʘ 4-
6 ʩʤ, ʣʫʯʰʝ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ʩ ʢʘʪʦʯʢʘʤʠ-
ʢʦʤʢʦʜʨʦʙʠʪʝʣʷʤʠ. ʇʨʠ ʠʭ ʦʪʩʫʪʩʪʚʠʠ ʚ ʫʩʣʦʚʠʷʭ 
ʟʘʩʫʰʣʠʚʦʡ ʚʝʩʥʳ ʮʝʣʝʩʦʦʙʨʘʟʥʳ ʜʦʧʦʩʝʚʥʦʝ ʠ 
ʧʦʩʣʝʧʦʩʝʚʥʦʝ ʧʨʠʢʘʪʳʚʘʥʠʝ ʢʦʣʴʯʘʪʳʤʠ ʢʘʪʢʘʤʠ. 
ɺʳʨʘʚʥʠʚʘʥʠʝ ʠ ʧʨʠʢʘʪʳʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜ-
ʪʷʛʠʚʘʥʠʝ ʚʣʘʛʠ ʠ ʧʦʣʫʯʝʥʠʝ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ ʟʘ 
ʩʯʝʪ ʨʘʚʥʦʤʝʨʥʦʡ ʛʣʫʙʠʥʳ ʟʘʜʝʣʢʠ ʩʝʤʷʥ. 
ʏʫʤʠʟʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʟʳʚʘʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝ-

ʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʘʟʦʪʥʳʭ. 
ɺʥʝʩʝʥʠʝ ʧʦʜ ʦʩʥʦʚʥʫʶ ʠʣʠ ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘ-
ʙʦʪʢʫ N50P50K30 ʢʛ/ʛʘ ʜ.ʚ. ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ 
ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʩʦʨʪʘ ʉʪʘʯʫʤʠ 3 ʥʘ 25 %, ʟʝʣʝ-
ʥʦʡ ʤʘʩʩʳ ʥʘ 30 % [3. - ʉ. 21, 5. - ʉ. 340]. 
ɼʣʷ ʧʦʩʝʚʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʣʠʙʨʦʚʘʥʥʳʝ ʩʝʤʝʥʘ 

ʵʣʠʪʳ ʠʣʠ ʚʳʩʦʢʠʭ (ʥʝ ʥʠʞʝ) II -III  ʨʝʧʨʦʜʫʢʮʠʡ ʩ 
ʚʝʨʭʥʝʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʤʝʪʝʣʢʠ: ʦʥʠ ʢʨʫʧʥʝʝ, ʦʙ-
ʣʘʜʘʶʪ ʣʫʯʰʝʡ ʚʩʭʦʞʝʩʪʴʶ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ. 
ɼʣ̫ ʧʦʚʳʰʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʨʦʞʘʡʥʦʩʪʠ 
ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʩʝʤʝʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʜʚʝʨʛʥʫʪʴ 
ʚʦʟʜʫʰʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ, ʘ ʜʣʷ ʧʨʝʜʦʭʨʘʥʝ-
ʥʠʷ ʧʦʩʝʚʦʚ ʦʪ ʧʦʨʘʞʝʥʠʷ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʝʡ ʚʳʩʝ-
ʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʧʨʦʪʨʘʚʠʪʴ ʨʘʟʨʝʰʝʥʥʳʤʠ ʢ ʧʨʠ-
ʤʝʥʝʥʠʶ ʧʨʝʧʘʨʘʪʘʤʠ. 
ʉʧʦʩʦʙ ʧʦʩʝʚʘ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʠ ʢʫʣʴʪʫʨʳ ʠ ʩʦ-

ʩʪʦʷʥʠʷ ʧʦʣʷ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ ʯʫ-
ʤʠʟʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʦʨʷʜʥʳʡ ʩʧʦʩʦʙ ʩʝʚʘ (35-
70 ʩʤ) ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 1,5-2,0 ʤʣʥ. ʚʩʭʦʞʠʭ ʩʝ-
ʤʷʥ ʥʘ 1 ʛʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 5-6 ʢʛ/ʛʘ, ʧʨʠ ʤʘʩʩʝ 
1000 ʟʝʨʝʥ 3-4 ʛ. ʇʨʠ ʩʧʣʦʰʥʦʤ ʨʷʜʦʚʦʤ ʧʦʩʝʚʝ (15 
ʩʤ) ʥʦʨʤʘ ʚʳʩʝʚʘ 2,5-3,0 ʤʣʥ. ʟʝʨʝʥ ʥʘ 1 ʛʘ, ʯʪʦ ʩʦ-
ʦʪʚʝʪʩʪʚʫʝʪ 7-9 ʢʛ/ʛʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 
ʠ ʩʝʥʘ ʥʦʨʤʫ ʚʳʩʝʚʘ ʫʚʝʣʠʯʠʚʘʶʪ ʜʦ 4-4,5 ʤʣʥ. 
ʚʩʭʦʞʠʭ ʩʝʤʷʥ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 10-12 ʢʛ/ʛʘ. ɻʣʫ-
ʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ʥʘ ʣʝʛʢʠʭ ʧʦʯʚʘʭ 4-5 ʩʤ, ʥʘ 
ʚʣʘʞʥʳʭ ʠ ʪʷʞʝʣʳʭ ï 2,5-4 ʩʤ. ʇʦʩʝʚ ʦʩʫʱʝʩʪʚʣʷʪʴ 
ʦʚʦʱʥʳʤʠ, ʪʨʘʚʷʥʳʤʠ ʠʣʠ ʩʝʷʣʢʘʤʠ ʪʦʯʥʦʛʦ ʚʳʩʝ-
ʚʘ. ʆʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʩʝʚʘ, ʢʦʛʜʘ ʧʦʯʚʘ ʥʘ ʛʣʫʙʠ-
ʥʝ 10 ʩʤ ʧʨʦʛʨʝʝʪʩʷ ʜʦ 10-12

0
ʉ. ɺ ʟʦʥʝ ʎʝʥʪʨʘʣʴʥʦ-

ʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ III  ʜʝʢʘʜʝ ʘʧʨʝʣʷ 
ï I ʜʝʢʘʜʝ ʤʘʷ. ɺ ʨʘʥʥʠʝ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʚʳʩʦʢʠʝ 

ʫʨʦʞʘʠ ʧʦʣʫʯʘʶʪ ʠ ʧʨʠ ʙʦʣʝʝ ʨʘʥʥʝʤ ʩʝʚʝ ï ʩʨʘʟʫ 
ʧʦʩʣʝ ʧʦʩʝʚʘ ʨʘʥʥʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 
ʇʦʩʝʚʳ ʯʫʤʠʟʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ 

ʨʳʭʣʦʤ ʠ ʯʠʩʪʦʤ ʦʪ ʩʦʨʥʷʢʦʚ ʩʦʩʪʦʷʥʠʠ ʜʦ ʧʦʣʥʦ-
ʛʦ ʟʘʪʝʥʝʥʠʷ ʨʘʩʪʝʥʠʷʤʠ ʤʝʞʜʫʨʷʜʠʡ. ɺ ʩʣʫʯʘʝ ʦʙ-
ʨʘʟʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʢʦʨʢʠ ʜʦ ʠʣʠ ʧʦʩʣʝ ʧʦʷʚ-
ʣʝʥʠʷ ʚʩʭʦʜʦʚ, ʝʸ ʫʥʠʯʪʦʞʘʶʪ ʩʝʪʯʘʪʦʡ ʙʦʨʦʥʦʡ. 
ɽʩʣʠ ʜʦ ʚʩʭʦʜʦʚ ʧʨʦʨʘʩʪʘʶʪ ʩʦʨʥʷʢʠ, ʠʭ ʩʣʝʜʫʝʪ 
ʫʙʨʘʪʴ ʣʝʛʢʦʡ ʠʣʠ ʩʝʪʯʘʪʦʡ ʙʦʨʦʥʦʡ. ʅʘ ʰʠʨʦʢʦ-
ʨʷʜʥʳʭ ʧʦʩʝʚʘʭ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʜʚʘ ʨʳʭʣʝʥʠʷ 
ʤʝʞʜʫʨʷʜʠʡ, ʚʪʦʨʦʝ ʩ ʦʢʫʯʠʚʘʥʠʝʤ ʚ ʬʘʟʝ 5-6 ʧʦʣ-
ʥʦʮʝʥʥʳʭ ʣʠʩʪʴʝʚ. ʅʘ ʩʠʣʴʥʦ ʟʘʩʦʨʝʥʥʳʭ ʧʦʣʷʭ ʚ 
ʵʪʠ ʞʝ ʩʨʦʢʠ ʧʦʩʝʚʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʨʘʙʦʪʘʪʴ 
ʛʝʨʙʠʮʠʜʘʤʠ 50 % 2ʄ-4ʍʄ; 2,4-ɼ ʘʤʠʥʥʘʷ ʩʦʣʴ 
ʠʣʠ ʠʭ ʘʥʘʣʦʛʘʤʠ ʠʟ ʨʘʩʯʝʪʘ 0,8 ʢʛ/ʛʘ ʜ.ʚ. 
ʅʘ ʩʝʥʦ ʯʫʤʠʟʫ ʫʙʠʨʘʪʴ ʚ ʥʘʯʘʣʝ ʚʳʙʨʘʩʳʚʘʥʠʷ 

ʤʝʪʝʣʦʢ, ʘ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ ʥʘ 1-2 ʥʝʜʝʣʠ ʨʘʥʴʰʝ. 
ʉʢʘʰʠʚʘʪʴ ʝʸ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʚʳʩʦʪʝ ʥʝ ʥʠʞʝ 8-10 
ʩʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʝʝ ʦʪʨʘʩʪʘʥʠʝ ʦʪʘʚʳ 
ʧʦʜ ʧʦʩʣʝʜʫʶʱʠʡ ʫʢʦʩ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ʋʙʦʨʢʫ ʥʘ 
ʩʠʣʦʩ ʧʨʦʚʦʜʠʪʴ ʚ ʥʘʯʘʣʝ ʩʦʟʨʝʚʘʥʠʷ ʛʣʘʚʥʳʭ ʤʝ-
ʪʝʣʦʢ. 
ɺ ʥʘʯʘʣʝ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʧʨʦʚʦʜʷʪ ʘʧʨʦʙʘʮʠʶ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʦʩʩʝʤʠʥʩʧʝʢʮʠʠ. 
ɿʝʨʥʦ ʯʫʤʠʟʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʩʘ, ʩʦʟʨʝʚʘʝʪ ʨʘʚ-
ʥʦʤʝʨʥʦ ʧʦ ʚʩʝʡ ʤʝʪʝʣʢʝ. ʅʘ ʟʝʨʥʦ ʫʙʠʨʘʪʴ ʯʫʤʠʟʫ 
ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʚʦʩʢʦʚʦʡ ï ʥʘʯʘʣʦ ʧʦʣʥʦʡ ʩʧʝʣʦ-
ʩʪʠ ʤʝʪʦʜʦʤ ʚʳʩʦʢʦʛʦ ʩʨʝʟʘ, ʥʝ ʜʦʧʫʩʢʘʷ ʧʝʨʝʩʪʘʠ-
ʚʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʢʦʛʜʘ ʤʝʪʝʣʢʠ ʠ ʧʦʜʤʝʪʝʣʦʯʥʳʝ 
ʤʝʞʜʦʫʟʣʠʷ ʩʪʘʥʦʚʷʪʩʷ ʩʫʭʠʤʠ, ʩʦʣʦʤʠʩʪʦ-
ʞʝʣʪʳʤʠ, ʩʝʤʝʥʘ ʪʚʝʨʜʝʶʪ ʠ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʭʘ-
ʨʘʢʪʝʨʥʳʡ ʜʣʷ ʩʦʨʪʘ ʮʚʝʪ. ʂʦʥʩʠʩʪʝʥʮʠʷ, ʚʣʘʞ-
ʥʦʩʪʴ ʟʝʨʥʘ, ʭʘʨʘʢʪʝʨ ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʠ ʫʙʦʨʢʝ ʦʢʘ-
ʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ 
ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ. ʋʙʦʨʢʘ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ 
ʩʦʧʨʷʞʝʥʘ ʩ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʴʶ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʧʦ-
ʚʨʝʞʜʝʥʠʡ ʵʥʜʦʩʧʝʨʤʘ ʠ ʟʘʨʦʜʳʰʘ. ʇʨʠ ʫʙʦʨʢʝ ʚ 
ʬʘʟʝ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ 
ʩʦʩʪʘʚʠʣʘ 78 %, ʘ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʩʝ-
ʤʷʥ ʜʦʭʦʜʠʣʦ ʜʦ 44 %. ʋʙʦʨʢʘ ʚ ʬʘʟʘʭ ʚʦʩʢʦʚʦʡ ʠ 
ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʫʤʝʥʴʰʠʣʘ ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ ʜʦ 23 ʠ 17 %, ʚʩʭʦʞʝʩʪʴ ʧʨʠ ʵʪʦʤ ʧʦʚʳ-
ʩʠʣʘʩʴ ʜʦ 90 ʠ 96 % [10. - ʉ. 145]. ʉʢʦʨʦʩʪʴ ʦʙʦʨʦ-
ʪʦʚ, ʟʘʟʦʨ ʤʝʞʜʫ ʜʝʢʘʤʠ ʠ ʙʠʪʘʤʠ ʙʘʨʘʙʘʥʘ ʫʩʪʘ-
ʥʘʚʣʠʚʘʶʪ, ʯʪʦʙʳ ʜʦʩʪʠʯɹ ʧʦʣʥʦʛʦ ʦʙʤʦʣʦʪʘ ʠ ʥʝ 
ʜʦʧʫʩʪʠʪʴ ʜʨʦʙʣʝʥʠʷ ʠ ʦʙʨʫʰʠʚʘʥʠʷ ʩʝʤʷʥ. ɼʣʷ 
ʩʥʠʞʝʥʠʷ ʦʙʨʫʰʠʚʘʥʠʷ ʠ ʧʦʪʝʨʠ ʠʭ ʦʪ ʚʳʜʫʚʘʥʠʷ 
ʚʝʥʪʠʣʷʪʦʨʦʤ ʠ ʦʪʩʘʩʳʚʘʥʠʷ ʠʟʤʝʣʴʯʠʪʝʣʝʤ ʜʣʷ 
ʦʙʤʦʣʦʪʘ ʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʙʘʡʥʳ ʙʝʟ 
ʠʟʤʝʣʴʯʠʪʝʣʝʡ ʩʦʣʦʤʳ, ʧʨʠ ʵʪʦʤ ʠʭ ʪʱʘʪʝʣʴʥʦ 
ʛʝʨʤʝʪʠʟʠʨʫʶʪ. ʋʙʦʨʢʫ ʥʘ ʩʝʤʝʥʘ ʧʨʦʚʦʜʷʪ ʧʨʷ-
ʤʳʤ ʩʧʦʩʦʙʦʤ. ʂʦʤʙʘʡʥʳ ʪʱʘʪʝʣʴʥʦ ʨʝʛʫʣʠʨʫʶʪ ʠ 
ʛʝʨʤʝʪʠʟʠʨʫʶʪ.  
ɺ ʩʠʩʪʝʤʝ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʩʦʨʛʦʚʳʭ ʢʫʣʴʪʫʨ 

ʚʘʞʥʝʡʰʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʩʫʰʢʝ ʩʝʤʷʥ. ɽʸ ʦʪ-
ʩʫʪʩʪʚʠʝ ʚ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʩʜʝʨʞʠʚʘʝʪ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʯʫʤʠʟʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʝʩʣʠ ʚ ʭʦ-
ʟʷʡʩʪʚʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʟʫ ʞʝ ʚʳʩʫh ʠʪʴ 
ʧʨʠʚʝʟʝʥʥʦʝ ʩ ʧʦʣʷ ʚʣʘʞʥʦʝ ʟʝʨʥʦ, ʩʝʤʝʥʥʠʢʠ ʯʫ-
ʤʠʟʳ ʤʦʞʥʦ ʫʙʨʘʪʴ ʧʨʷʤʳʤ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝʤ. 
ʋʙʦʨʦʯʥʘʷ ʚʣʘʞʥʦʩʪʴ ʩʝʤʷʥ ʯʘʩʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 
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ʧʨʝʚʳʰʘʝʪ ʢʨʠʪʠʯʝʩʢʫʶ (15 %), ʧʦʵʪʦʤʫ ʩʫʰʢʘ ï 
ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʨʠʝʤ ʜʦʚʝʜʝʥʠʷ ʠʭ ʜʦ ʢʦʥʜʠʮʠʡ [11. 
- ʉ. 25]. ʋʯʝʥʳʤʠ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʌʅɸʎ ʃ.ʅ. 
ʊʠʪʝʥʦʢ [12. - ʉ. 14, 13. - ʉ. 16], ʀ.ʅ. ʇʦʣʷʢʦʚʘ [14. 
- ʉ. 22] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʝʤʝʥʘ ʩ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞ-
ʥʦʩʪʴʶ ʙʦʣʝʝ 26% ʩʦʭʨʘʥʷʶʪ ʢʦʥʜʠʮʠʦʥʥʦʩʪʴ ʧʦ-
ʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʩʫʪʦʢ. ɼʣʷ ʠʩʢʣʶʯʝ-
ʥʠʷ ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʦʙʷʟʘʪʝʣʴʥʘ ʧʝʨʚʠʯʥʘʷ ʦʯʠʩʪʢʘ 
ʚʦʨʦʭʘ ʠ ʝʛʦ ʧʦʜʩʫʰʠʚʘʥʠʝ ʥʘ ʩʫʰʠʣʢʘʭ ʠʣʠ ʫʩʪʘ-
ʥʦʚʢʘʭ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 
ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʝ ʚʳʰʝ 37-42

0
ʉ. ɺʝʥʪʠʣʠʨʦʚʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦ ʜʣʷ ʩʚʝʞʝʫʙʨʘʥʥʳʭ ʩʝʤʷʥ ʩ ʥʝʟʘʢʦʥ-
ʯʝʥʥʳʤ ʧʝʨʠʦʜʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʦʟʨʝʚʘʥʠʷ, ʘ 
ʪʘʢʞʝ ʪʘʢʠʭ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʧʦʚʨʝʞʜʘʶʪʩʷ ʧʨʠ ʧʝ-
ʨʝʤʝʰʠʚʘʥʠʠ ʠ ʩʫʰʢʝ. ʇʨʠ ʚʝʥʪʠʣʠʨʦʚʘʥʠʠ ʥʝ ʧʦ-
ʜʦʛʨʝʪʳʤ ʚʦʟʜʫʭʦʤ ʩʝʤʝʥʘ ʧʦʜʩʳʭʘʶʪ ʪʦʣʴʢʦ ʪʦ-
ʛʜʘ, ʢʦʛʜʘ ʠʭ ʬʘʢʪʠʯʝʩʢʘʷ ʚʣʘʞʥʦʩʪʴ ʚʳʰʝ ʨʘʚʥʦ-
ʚʝʩʥʦʡ [15. - ʉ. 22]. 
ɺʦ ʚʨʝʤʷ ʩʫʰʢʠ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʩʣʝ-

ʜʠʪʴ, ʯʪʦʙʳ ʩʝʤʝʥʘ ʥʝ ʧʝʨʝʛʨʝʚʘʣʠʩʴ ʚʳʰʝ 42
0
ʉ. 

ɽʩʣʠ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʙʦʣʝʝ 22 %, ʙʫʥʢʝʨ ʩʣʝʜʫʝʪ 
ʟʘʛʨʫʞʘʪʴ ʥʘ 50-70 % ʦʪ ʝʛʦ ʦʙʲʝʤʘ ʠ ʚ ʥʘʯʘʣʴʥʳʡ 
ʧʝʨʠʦʜ ʩʫʰʢʠ ʦʙʷʟʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʪʴ ʩʝʤʝʥʘ ʚ 
ʥʝʤ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʮʠʢʣʫ. 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʩ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʤʦʞʥʦ ʜʦʚʝʩʪʠ 
ʩʝʤʝʥʘ ʜʦ 15 % ʚʣʘʞʥʦʩʪʠ ʟʘ 0,5-2 ʩʫʪʦʢ. ɿʝʨʥʦ ʯʫ-
ʤʠʟʳ ʙʦʣʝʝ ʛʠʛʨʦʩʢʦʧʠʯʥʦ, ʯʝʤ ʩʝʤʝʥʘ ʜʨʫʛʠʭ ʟʝʨ-
ʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʦʥʦ ʣʝʛʯʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʦʛʨʝʚʘʥʠʶ. 
ʉ ʫʯʝʪʦʤ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʠ ʩʝʤʷʥ ʯʫʤʠʟʳ, ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʠ ʠʭ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʧʨʦʪʨʘʚʣʠʚʘʥʠʠ, ʠʥʢʨʫ-
ʩʪʘʮʠʠ (5-7 ʣ ʚʦʜʳ ʥʘ 1 ʪʦʥʥʫ ʧʦʚʳʰʘʝʪ ʚʣʘʞʥʦʩʪʴ 
ʥʘ 1,0-1,5 %), ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʚ ʪʝ-
ʯʝʥʠʝ 2-3 ʣʝʪ ï ʩʫʰʠʪʴ ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʜʦ ʚʣʘʞʥʦ-
ʩʪʠ 13-14 % [14. - ʉ. 22-23]. ɽʩʣʠ ʫʙʦʨʦʯʥʘʷ ʚʣʘʞ-
ʥʦʩʪʴ ʩʝʤʷʥ ʧʨʝʚʳʰʘʝʪ 19 %, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 
ʧʨʠʤʝʥʷʪʴ ʩʪʫʧʝʥʯʘʪʳʡ ʨʝʞʠʤ ʩʫʰʢʠ. ʇʨʠ ʫʜʘʣʝ-
ʥʠʠ ʠʟ ʩʝʤʷʥ ʚʣʘʛʠ ʤʝʞʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ 
ʦʙʦʣʦʯʢʝ ʠ ʵʥʜʦʩʧʝʨʤʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʢʠʩʣʦʨʦʜ 
ʛʣʫʙʞʝ ʧʨʦʥʠʢʘʝʪ ʚ ʩʝʨʝʜʠʥʫ ʟʝʨʝʥ, ʘʢʪʠʚʥʦ ʫʯʘʩʪ-
ʚʫʝʪ ʚ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ. ʇʨʠ ʵʪʦʤ ʫʩʠʣʠʚʘʝʪʩʷ ʜʝʡ-
ʩʪʚʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ 
ʠ ʚʳʪʝʩʥʷʝʪʩʷ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʟʘʜʝʨʞʠʚʘʶʱʠʡ ʧʦ-
ʩʣʝʫʙʦʨʦʯʥʦʝ ʜʦʟʨʝʚʘʥʠʝ, ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ 
ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʶʪʩʷ. ɼʣʷ ʩʫʰʢʠ ʩʝʤʷʥ ʯʫʤʠ-
ʟʳ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʠ ʵʣʠʪʥʳʭ ʩʝʤʝʥʦ-
ʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘʜʦ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ, ʩʦ-
ʚʨʝʤʝʥʥʳʝ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʫʰʠʣʢʠ, ʢʦʪʦʨʳʝ 
ʧʦʟʚʦʣʷʶʪ ʧʦʚʩrʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʩʝʤʷʥ. ɺ 
ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʌʅɸʎ ʚ 2016 ʛ. 
ʚʚʝʣʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʫʶ ʢʘʨʫʩʝʣʴʥʫʶ ʤʦʜʝʨ-
ʥʠʟʠʨʦʚʘʥʥʫʶ ʩʫʰʠʣʢʫ ʉʂʄ-10. ʆʥʘ ʧʨʝʜʥʘʟʥʘʯʝ-
ʥʘ ʜʣʷ ʩʫʰʢʠ ʟʝʨʥʦʚʳʭ, ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʠ ʤʝʣʢʦʩʝʤʷʥʥʳʭ (ʯʫʤʠʟʘ, ʤʦʛʘʨ, ʧʘʡʟʘ, ʩʦʨ-

ʛʦ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ). ʅʘʯʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʜʦ 
35 % ʧʨʠ ʣʶʙʦʡ ʟʘʩʦʨʝʥʥʦʩʪʠ ʚ ʩʝʤʝʥʥʦʤ ʠ ʧʨʦʜʦ-
ʚʦʣʴʩʪʚʝʥʥʦʤ ʨʝʞʠʤʘʭ. 
ʆʯʠʱʘʶʪ ʠ ʩʦʨʪʠʨʫʶʪ ʩʝʤʝʥʥʫʶ ʤʘʩʩʫ ʯʫʤʠʟʳ 

ʧʦʩʣʝ ʩʫʰʢʠ ʚ ʚʦʟʜʫʰʥʦ-ʩʠʪʦʚʳʭ ʟʝʨʥʦʦʯʠʩʪʠ-
ʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ ʠ ʥʘ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʩʦʨʪʠʨʦ-
ʚʘʣʴʥʳʭ ʩʪʦʣʘʭ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʥʘ 
ʩʝʤʝʥʘ ʯʫʤʠʟʳ (ɻʆʉʊ ʈ52325-2005) ʫʩʪʘʥʦʚʣʝʥʳ 
ʧʨʝʜʝʣʴʥʳʝ ʥʦʨʤʳ ʧʨʠʤʝʩʝʡ. ʏʠʩʪʦʪʘ ʜʣʷ ʦʨʠʛʠ-
ʥʘʣʴʥʳʭ ʠ ʵʣʠʪʥʳʭ ʩʝʤʷʥ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 98 
%, ʜʣʷ ʨʝʧʨʦʜʫʢʮʠʦʥʥʳʭ ï 95 %, ʩʦʜʝʨʞʘʥʠʝ ʩʝʤʷʥ 
ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʨʘʚ ʥʝ ʙʦʣʝʝ 0,6 %, ʩʦʨʥʷʢʦʚ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ 0,4 ʠ 0,6 %, ʚ ʪʦʤ ʯʠʩʣʝ ʚʨʝʜʥʳʭ 120 ʠ 
240 ʰʪ./ʢʛ. ʂʘʯʝʩʪʚʦ ʦʯʠʩʪʢʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦ-
ʩʪʠ ʧʦʜʙʦʨʘ ʩʠʪ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʦʣʥʦʩʪʴʶ 
ʧʨʦʭʦʜʠʪʴ ʩʝʤʝʥʘ ʯʫʤʠʟʳ, ʘ ʚ ʩʭʦʜ ʧʦʧʘʜʘʪʴ ʢʨʫʧ-
ʥʳʝ ʧʨʠʤʝʩʠ. ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʥʝ ʙʦʣʝʝ 4 
ʤ/ʩ. ʇʨʠ ʦʯʠʩʪʢʝ ʚʘʞʥʦ ʦʪʦʙʨʘʪʴ ʣʫʯh ʠʝ, ʩʘʤʳʝ 
ʧʦʣʥʦʚʝʩʥʳʝ, ʭʦʨʦh ʦ ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʫʜʝʣʴʥʦʤʫ 
ʚʝʩʫ, ʥʝʧʦʚʨʝʞʜʝʥʥʳʝ ʩʝʤʝʥʘ ʯʫʤʠʟʳ. ɼʘʥʥʳʝ 
ʦʧʳʪʦʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʌʅɸʎ ʧʦʢʘʟʳʚʘʶʪ, 
ʯʪʦ ʜʣʷ ʦʪʙʦʨʘ 65-75 % ʣʫʯʰʠʭ ʩʝʤʷʥ ʦʪ ʦʙʱʝʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ 
ʩʝʧʘʨʘʪʦʨʳ çʂʣʝʥè, ʢʘʣʠʙʨʦʚʱʠʢʠ ʧʦ ʫʜʝʣʴʥʦʤʫ 
ʚʝʩʫ, ʤʘʰʠʥʳ çɸʣʤʘʟè ʠ ʜʨ. ʇʨʠ ʨʘʙʦʪʝ ʥʘ ʦʯʠʩʪʠ-
ʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʪʠʧʘ çʇʝʪʢʫʩè ʥʝʦʙʭʦʜʠʤʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʠʞʥʠʝ ʧʨʦʜʦʣʛʦʚʘʪʳʝ ʨʝʰʝʪʘ ʨʘʟʤʝ-
ʨʦʤ 1,0-1,3 ʤʤ, ʚʝʨʭʥʠʝ 2,0 ʤʤ. 
ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʝʚʝ-

ʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʌʅɸʎ [15. - ʉ. 22] ʩʝʤʝʥʘ ʩʦʨʛʦ-
ʚʳʭ ʢʫʣʴʪʫʨ, ʭʨʘʥʠʚʰʠʝʩʷ ʧʨʠ +1é+3
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ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 
(80 %) ʧʦʯʪʠ ʥʝ ʩʥʠʞʘʶʪ ʩʚʦʠ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ. 
ʆʜʥʘʢʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʭʨʘʥʝʥʠʷ ʩʝʤʷʥ 
ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʩʭʦ-
ʞʝʩʪʠ. ʆʩʥʦʚʥʦʡ ʨʝʞʠʤ ʭʨʘʥʝʥʠʷ ʩʝʤʷʥ ʯʫʤʠʟʳ ï 
ʭʨʘʥʝʥʠʝ ʠʭ ʚ ʤʝʰʢʘʭ ʚ ʩʫʭʦʤ, ʦʯʠʱʝʥʥʦʤ ʠ ʦʭʣʘ-
ʞʜʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʯʠʩʪʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʥʝ ʟʘ-
ʨʘʞʝʥʥʳʭ ʚʨʝʜʠʪʝʣʷʤʠ. ʇʨʠ ʭʨʘʥʝʥʠʠ ʩʝʤʷʥ ʩʦʨʛʦ 
ʚ ʤʝʰʢʘʭ ʚʩʭʦʞʝʩʪʴ ʠʭ ʩʥʠʞʘʝʪʩʷ ʤʝʜʣʝʥʥʝʝ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʩʝʤʝʥʘʤ ʚ ʥʘʩʳʧʠ, ʪʘʢ ʢʘʢ ʤʠʢʨʦʬʣʦ-
ʨʘ ʟʜʝʩʴ ʨʘʟʚʠʚʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʜʣʝʥʥʝʝ. ʅʝ 
ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ 6 ʤʝʩʷʮʝʚ ʤʝʰʢʠ ʚ ʰʪʘʙʝʣʝ ʩ 
ʩʝʤʝʥʘʤʠ ʩʣʝʜʫʝʪ ʧʝʨʝʢʣʘʜʳʚʘʪʴ, ʚʝʨʭʥʠʝ ʨʷʜʳ 
ʚʥʠʟ, ʘ ʥʠʞʥʠʝ ï ʥʘʚʝʨʭ. ʇʨʠ ʭʨʘʥʝʥʠʠ ʫ ʩʝʤʷʥ ʥʝ-
ʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʝʨʷʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ (ʟʘʧʘʭ, ʮʚʝʪ), ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 
ʥʘʙʣʶʜʘʪʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʚʣʘʞʥʦʩʪʴʶ, ʟʘʨʘʞʝʥ-
ʥʦʩʪʴʶ ʠ ʚʩʭʦʞʝʩʪʴʶ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 
ʠ ʚʣʘʞʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ. ɺʩʭʦʞʝʩʪʴ 
ʵʣʠʪʥʳʭ ʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʢʦʥʜʠʮʠʦʥʥʳʭ ʩʝʤʷʥ ʯʫ-
ʤʠʟʳ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʥʠʞʝ 85 %, ʨʝʧʨʦʜʫʢʮʠʦʥʥʳʭ 
ʩʝʤʷʥ ï 75 %.  

 
 
ʊʘʙʣʠʮʘ 1 ï ʈʝʞʠʤ ʩʫʰʢʠ ʩʝʤʷʥ ʯʫʤʠʟʳ ʚ ʙʫʥʢʝʨʘʭ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ 
ɺʣʘʞʥʦʩʪʴ ʩʝʤʷʥ, % ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, 
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ɺʳʚʦʜʳ. 1. ʏʫʤʠʟʘ ʤʝʣʢʦʩʝʤʝʥʥʘʷ ʢʫʣʴʪʫʨʘ, 
ʦʥʘ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 
ʩʦʨʪʦʚʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ï ʛʣʫʙʠʥʳ ʟʘʜʝʣʢʠ ʩʝʤʷʥ 2-
4 ʩʤ, ʜʦʧʦʩʝʚʥʦʛʦ ʠ ʧʦʩʣʝʧʦʩʝʚʥʦʛʦ ʧʨʠʢʘʪʳʚʘʥʠʷ 
ʧʦʯʚʳ, ʙʦʨʴʙʳ ʩ ʧʦʯʚʝʥʥʦʡ ʢʦʨʢʦʡ, ʘ ʪʘʢʞʝ ʩʧʝʮʠ-
ʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʫʰʢʠ, ʦʯʠʩʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʩʝʤʷʥ. 
ʉʦʨʪ ʯʫʤʠʟʳ ʉʪʘʯʫʤʠ 3 ʚʥʝʩʝʥ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʩ ʜʦʧʫʩʢʦʤ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. 

2. ɺ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ 
ʚ ʩʨʝʜʥʝʤ ʟʘ 2014-2017 ʛʛ. ʩʦʨʪ ʉʪʘʯʫʤʠ 3 ʦʙʝʩʧʝʯʠʣ 
ʧʦʣʫʯʝʥʠʝ 3,94 ʪ/ʛʘ ʩʝʤʷʥ ʠ 30,92 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩ-
ʩʳ. 
3. ʂʫʣʴʪʫʨʘ ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʘ ʢ ʧʦʯʚʘʤ, ʠʤʝʝʪ ʭʦ-

ʨʦʰʫʶ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʟʝʨ-
ʥʘ, ʧʨʦʜʫʢʪʳ ʠʟ ʢʦʪʦʨʦʛʦ ʦʩʦʙʝʥʥʦ ʮʝʥʥʳ ʜʣʷ ʞʠʪʝ-
ʣʝʡ ʤʝʛʘʧʦʣʠʩʦʚ ʠ ʨʘʡʦʥʦʚ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦ-
ʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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ʄɽʊʆɼʆʃʆɻʀʗ ɺʓʗɺʃɽʅʀʗ ʀʉʊʆʏʅʀʂʆɺ ʋʉʊʆʁʏʀɺʆʉʊʀ  
ʂ ʊɺɽʈɼʆʁ ɻʆʃʆɺʅɽ ʇʐɽʅʀʎʓ (TILLETIA  CARIES (D.C.) TUL ) 
 
ʉʋɼʅʀʂʆɺɸ ɺ.ʇ., 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʠʤʤʫʥʠʪʝʪʘ ʨʘʩʪʝʥʠʡ; 
ʉʨʝʜʥʝʨʫʩʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʅʎ ʠʤ. ʀ. ɺ. ʄʠʯʫʨʠʥʘè. 
 
ʇʃɸʍʆʊʅʀʂ ɺ.ɺ., 
ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʠʤʤʫʥʠʪʝʪʘ ʨʘʩʪʝʥʠʡ. 
 
ɿɽʃɽʅɽɺɸ ʖ.ɺ., 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʠʤʤʫʥʠʪʝʪʘ ʨʘʩʪʝʥʠʡ; 
ʉʨʝʜʥʝʨʫʩʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʅʎ ʠʤ. ʀ. ɺ. ʄʠʯʫʨʠʥʘè. 
 
ɹʆʂʋʅʆɺɸ ʃ.ɺ., 
ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʠʤʤʫʥʠʪʝʪʘ ʨʘʩʪʝʥʠʡ; ʉʨʝʜʥʝʨʫʩʩʢʠʡ ʬʠʣʠʘʣ 
ʌɻɹʅʋ çʌʅʎ ʠʤ. ʀ. ɺ. ʄʠʯʫʨʠʥʘè; e-mail: tmbsnifs@mail.ru. 
 
ʈʝʬʝʨʘʪ. ʅʘʯʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʚʸʨʜʦʡ ʛʦʣʦʚʥʠ ʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ ʚ ʘʛʨʦʬʠʪʦʮʝʥʦʟʝ ʇʦʚʦʣ-

ʞʴʷ, ʋʨʘʣʘ, ʉʠʙʠʨʠ, ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʸʤʥʦʛʦ ʨʝʛʠʦʥʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 90-ʝ ʛʦʜʳ ʧʨʦʰʝʜʰʝʛʦ ʩʪʦʣʝʪʠʷ. 
ɺ ʥʘʯʘʣʝ ʪʝʢʫʱʝʛʦ ʚʝʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʚʝʣʠʯʠʣʦʩʴ, ʜʦʩʪʠʛʥʫʚ ʚ 2004 ʛʦʜʫ ʚ ʥʝʢʦʪʦʨʳʭ ʭʦʟʷʡʩʪʚʘʭ 
ʵʧʠʬʠʪʦʪʠʡʥʦʛʦ ʫʨʦʚʥʷ. ɺʦʟʙʫʜʠʪʝʣʴ Tilletia caries ʚ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ ʧʦʨʘʞʘʝʪ ʢʘʢ ʦʟʠʤʫʶ, ʪʘʢ ʠ 
ʷʨʦʚʫʶ ʧʰʝʥʠʮʫ. ʉʨʝʜʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʢ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʜʦʣʷ ʫʩ-
ʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʢ ʪʚʸʨʜʦʡ ʛʦʣʦʚʥʝ ʩʦʩʪʘʚʣʷʝʪ 7,5 % ʠ 8,3 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʎʝʥʪʨʘʣʴʥʦ-ʯʝʨʥʦʟʸʤʥʘʷ ʧʦʧʫʣʷʮʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʸʨʜʦʡ ʛʦʣʦʚʥʠ ʧʰʝʥʠʮʳ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʥʘ 

13 ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 11 ʚʳʷʚʣʝʥʳ ʜʣʷ ʨʝʛʠʦʥʘ ʚʧʝʨʚʳʝ ʠ ʦʜʥʘ 13 ï ʥʦʚʘʷ. ɺʳʩʦʢʦʘʛ-
ʨʝʩʩʠʚʥʳʝ ʨʘʩʳ ʚʦʟʙʫʜʠʪʝʣʷ ʪʚʸʨʜʦʡ ʛʦʣʦʚʥʠ ʧʰʝʥʠʮʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʩʦʨʪʘʭ ʄʠʨʦʥʦʚʩʢʘʷ 808, ɹʘ-
ʟʘʣʴʪ, ɼʦʥ 93, ʂʨʫʠʟ, ɺʦʣʛʦʫʨʘʣʴʩʢʘʷ, ʊʫʣʘʡʢʦʚʩʢʘʷ 5. ʇʦʧʫʣʷʮʠʷ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʦʡ ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ ʠ 
ʚʳʩʦʢʦʡ ʘʛʨʝʩʩʠʚʥʦʩʪʴʶ. ʅʘ ʜʦʣʶ ʚʠʨʫʣʝʥʪʥʳʭ ʛʝʥʦʚ (ʨʨ-ʛʝʥʳ) ʧʨʠʭʦʜʠʪʩʷ 84,0 %, ʘʛʨʝʩʩʠʚʥʳʭ ï 66,5 
%. ʈʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢ ʪʚʸʨʜʦʡ ʛʦʣʦʚʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʩʝʤʴ Bt-ʛʝʥʦʚ, ʚ ʠʭ ʯʠʩʣʝ ʚʳ-
ʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï Bt 4, Bt 9, Bt 10, ʩʨʝʜʥʶʶ Bt 6, Bt 8, ʥʠʟʢʫʶ ï Bt 1, Bt Z, ʥʝ ʵʬʬʝʢʪʠʚʥʳ - Bt 2, Bt 
3, Bt 7, Bt ʍ, Bt Y, Bt W. ɺ ʧʨʦʮʝʩʩʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʝʛʠʦʥʘʣʴʥʫʶ ʢʦʣʣʝʢʮʠʶ ʦʪʦ-
ʙʨʘʥ 91 ʠʩʪʦʯʥʠʢ ʠʟ ʩʣʦʞʥʳʭ ʛʠʙʨʠʜʦʚ ʧʦʜ ʥʦʤʝʨʘʤʠ ʢʘʪʘʣʦʛʘ 31347, 30126, 31369, 34482 ï ʉʐɸ, 
34270, 32456, 31547 ï ʉʀʄʄʀʊ, AC Frank, 17C Arta ï ʂʘʥʘʜʘ, ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ ɾʥʠʮʘ, ɿʝʤʣʷʯʢʘ, 
ɹʝʟʝʥʯʫʢʩʢʘʷ 133, ɹʝʟʝʥʯʫʢʩʢʘʷ ʩʪʝʧʥʘʷ. ɺʳʷʚʣʝʥʦ 13 ʜʦʥʦʨʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʠ: Baart 38 (Bt 1). 
Burt (Bt 1, Bt 4, Bt 6), Colorow (Bt 1, Bt 3, Bt 4), Brevor (Bt 1, Bt 3, Bt 4, Bt 6), Rio (Bt 6), Nebred (Bt 4), Bison 
(Bt 4), Omacha (Bt 4), Nugaines (Bt 1, Bt 4), Mc Call (Bt 1, Bt 4) ï ʉʐɸ, Ranger (Bt 9+Bt 10), Vaula 305 (Bt 
8), Redman (Bt 8). 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʩʦʨʪ, ʧʘʪʦʛʝʥ, ʪʚʸʨʜʘʷ ʛʦʣʦʚʥʷ, ʧʦʧʫʣʷʮʠʷ, ʚʠʨʫʣʝʥʪʥʦʩʪʴ, ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ. 
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