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ɾʫʨʥʘʣ ʦʩʥʦʚʘʥ ʚ 2001 ʛʦʜʫ. 

ɺʳʭʦʜʠʪ ʯʝʪʳʨʝ ʨʘʟʘ ʚ ʛʦʜ. 

çɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  

ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘè ʷʚʣʷʝʪʩʷ  

ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʞʫʨʥʘʣʦʤ,  

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ɺɸʂ ʈʦʩʩʠʠ  

ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ  

ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʧʦʜʧʠʩʢʝ. ʉʚʦʙʦʜʥʘʷ ʮʝʥʘ. 

ʇʦʜʧʠʩʥʦʡ ʠʥʜʝʢʩ ʠʟʜʘʥʠʷ 72026 ʚ ʢʘʪʘʣʦʛʝ 

ɸʛʝʥʪʩʪʚʘ çʈʦʩʧʝʯʘʪʴè çɻʘʟʝʪʳ. ɾʫʨʥʘʣʳè. 

 

ʋʯʨʝʜʠʪʝʣʴ ʠ ʠʟʜʘʪʝʣʴ: 

ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ  

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʄʠʯʫʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪè (ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ). 

 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ: 

ɹɸɹʋʐʂʀʅ ɺ.ɸ. ï ʨʝʢʪʦʨ 

ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, 

ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

ɿʘʤʝʩʪʠʪʝʣʠ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ: 

ʂʆʈʆʊʂʆɺɸ ɻ.ɺ. ï ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ  

ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ  

ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ,  

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ; 
 

ʀɺɸʅʆɺɸ ɽ.ɺ. ï ʧʨʦʨʝʢʪʦʨ ʧʦ ʵʢʦʥʦʤʠʢʝ 

ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, 

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 
 

 

ɸʜʨʝʩ ʠʟʜʘʪʝʣʷ ʠ ʨʝʜʘʢʮʠʠ: 

393760, ʊʘʤʙʦʚʩʢʘʷ ʦʙʣ., ʛ. ʄʠʯʫʨʠʥʩʢ,  

ʫʣ. ʀʥʪʝʨʥʘʮʠʦʥʘʣʴʥʘʷ, ʜ. 101. 

 

ʊʝʣʝʬʦʥʳ: 

8 (47545) 9-45-01 ï ʧʨʠʝʤʥʘʷ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ; 

8 (47545) 9-44-45 ï ʠʟʜʘʪʝʣʴʩʢʦ-ʧʦʣʠʛʨʘʬʠʯʝʩʢʠʡ 

ʮʝʥʪʨ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ 
E-mail: vestniʢ@mgau.ru 

 

ʀʟʜʘʥʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 
ʚ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʝ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ  

ʠ ʜʘʪʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʨʝʛʠʩʪʨʘʮʠʠ: 

ʩʝʨʠʷ ʇʀ ˉ ʌʉ77-75944 ʦʪ 30 ʤʘʷ 2019 ʛ. 
 

ɼʘʪʘ ʚʳʭʦʜʘ ʚ ʩʚʝʪ 25.09.19 ʛ. 

ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ 11.09.19 ʛ. 

ɹʫʤʘʛʘ ʦʬʩʝʪʥʘʷ. ʌʦʨʤʘʪ 60ʭ84 1/8, ʋʩʣ. ʧʝʯ. ʣ. 17,1. 

ʊʠʨʘʞ 1000 ʵʢʟ. ʈʠʟʦʛʨʘʬ. 
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ʫʣ. ʀʥʪʝʨʥʘʮʠʦʥʘʣʴʥʘʷ, ʜ. 101. 
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ʈɽɼɸʂʎʀʆʅʅʓʁ ʉʆɺɽʊ 

 

ʅʠʢʠʪʠʥ ɸ.ɺ. ï ʧʨʝʜʩʝʜʘʪʝʣʴ ʧʦʧʝʯʠʪʝʣʴʩʢʦʛʦ ʩʦʚʝʪʘ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʝʣʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘ-

ʥʠʷ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

ɹʘʙʫʰʢʠʥ ɺ.ɸ. ï ʧʨʝʜʩʝʜʘʪʝʣʴ ʨʝʜʘʢʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ, 

ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʞʫʨʥʘʣʘ, ʨʝʢʪʦʨ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ 

ɻɸʋ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

ʂʦʨʦʪʢʦʚʘ ɻ.ɺ. ï ʟʘʤ. ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʞʫʨʥʘʣʘ, 

ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʌɻɹʆʋ ɺʆ 

ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

ʀʚʘʥʦʚʘ ɽ.ɺ. ï ʟʘʤ. ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʞʫʨʥʘʣʘ, ʧʨʦ-

ʨʝʢʪʦʨ ʧʦ ʵʢʦʥʦʤʠʢʝ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

ɾʠʜʢʦʚ ʉ.ɸ. ï ʧʨʦʨʝʢʪʦʨ ʧʦ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ 

ʨʘʙʦʪʝ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʥʘʫʢ ʥʘʫʢ, ʜʦʮʝʥʪ. 

ʃʦʙʘʥʦʚ ʂ.ʅ. ï ʥʘʯʘʣʴʥʠʢ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʢʘʥʜʠʜʘʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

ʂʫʨʠʰʙʘʝʚ ɸ.ʂ. ï ʧʨʝʜʩʝʜʘʪʝʣʴ ʇʨʘʚʣʝʥʠʷ ɸʆ çʂʘ-

ʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘè, 

ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ 

ʈɸʅ. 

ʉʘʤʫʩʴ ɺ.ɸ. ï ʜʠʨʝʢʪʦʨ ʈʋʇ çʀʥʩʪʠʪʫʪ ʧʣʦʜʦʚʦʜ-

ʩʪʚʘè, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʈʝʩʧʫʙ-

ʣʠʢʘ ɹʝʣʘʨʫʩʴ. 

ʊʨʫʥʦʚ ʖ.ɺ. ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʩʝ-

ʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

ɻʫʜʢʦʚʩʢʠʡ ɺ.ɸ. ï ʟʘʚ. ʦʪʜʝʣʦʤ ʧʦʩʣʝʫʙʦʨʦʯʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʌɻɹʅʋ çʌʅʎ ʠʤ. ʀ.ɺ. ʄʠʯʫʨʠʥʘè, ʘʢʘʜʝʤʠʢ ʈɸʅ, 

ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

ɻʨʝʢʦʚ ʅ.ʀ. ï ʥʘʯʘʣʴʥʠʢ ʅʀʏ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥ-

ʩʢʠʡ ɻɸʋ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʕʂʉʇɽʈʊʅʓʁ ʉʆɺɽʊ  
 

ɸɻʈʆʅʆʄʀʗ 

ɸʣʠʝʚ ʊ.ɻ.-ɻ. ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʘʛʨʦʭʠʤʠʠ, ʧʦʯʚʦʚʝ-

ʜʝʥʠʷ ʠ ʘʛʨʦʵʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ. 

ɹʦʙʨʦʚʠʯ ʃ.ɺ. ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʘʛʨʦʭʠʤʠʠ, ʧʦʯʚʦ-

ʚʝʜʝʥʠʷ ʠ ʘʛʨʦʵʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

ɻʨʠʛʦʨʴʝʚʘ ʃ.ɺ. ï ʜʠʨʝʢʪʦʨ ʇʣʦʜʦʦʚʦʱʥʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʠʤ. ʀ.ɺ. ʄʠʯʫʨʠʥʘ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

ɻʫʨʴʷʥʦʚʘ ʖ.ɺ. ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʩʘʜʦʚʦʜʩʪʚʘ 

ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʫʢ, ʜʦʮʝʥʪ. 
 

ɺɽʊɽʈʀʅɸʈʀʗ ʀ ɿʆʆʊɽʍʅʀʗ 

ʃʘʤʦʥʦʚ ʉ.ɸ. ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʫʢ, ʜʦʮʝʥʪ. 

ʉʫʰʢʦʚ ɺ.ʉ. ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

ʉʢʦʨʢʠʥʘ ʀ.ɸ. ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

 
ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʄʠʥʘʢʦʚ ʀ.ɸ. ï ʟʘʚ. ʢʘʬʝʜʨʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʢʦʤʤʝʨʮʠʠ 

ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ. 

ʂʘʩʪʦʨʥʦʚ ʅ.ʇ. ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ ʠ ʢʦʤ-

ʤʝʨʮʠʠ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʜʦʮʝʥʪ. 

ʉʤʘʛʠʥ ɹ.ʀ. ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ 

ɻɸʋ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 
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ʉʆɼɽʈɾɸʅʀɽ 
  

ɸɻʈʆʅʆʄʀʗ 
  

ʊʫʨʫʩʦʚ ɺ.ʀ., ɹʦʛʘʪʳʭ ʆ.ɸ., ɼʨʦʥʦʚʘ ʅ.ɺ., ɹʘʣʶʥʦʚʘ ɽ.ɸ. 
ʆʧʪʠʤʠʟʘʮʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʛʫʤʫʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʦʯʚʳ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷééééé.. 6 
ʊʨʫʥʦʚ ʖ.ɺ., ʄʝʜʝʣʷʝʚʘ ɸ.ʖ., ʄʝʜʚʝʜʝʚ ɸ.ɻ. ʉʦʜʝʨʞʘ-

ʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʩʘʭʘʨʦʚ ʚ ʷʛʦʜʘʭ ʩʤʦʨʦʜʠʥʳ ʯʝʨ-

ʥʦʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʫʜʦʙʨʝʥʠʷʤʠ ʠ 
ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠéééééééééééééééééé... 11 
ʍʤʳʨʦʚ ɺ.ɼ., ʊʨʫʬʘʥʦʚ ɹ.ʉ., ɾʫʨʘʚʣʝʚʘ ʆ.ʀ. ʕʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ 
ʟʝʤʣʝʜʝʣʠʠééééééééééééééééééééé.. 14 
ʏʝʚʝʨʜʠʥ ʖ.ʀ., ɹʝʩʧʘʣʦʚ ɺ.ɸ., ʊʠʪʦʚʘ ʊ.ɺ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʨʥʦʟʝʤʦʚ ʩʝʛʨʝʛʘʮʠʦʥʥʳʭ ʚ ʚʳʩʦ-
ʢʦʢʫʣʴʪʫʨʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭéééééééééé... 18 
ɻʘʨʤʘʰʦʚ ɺ.ʄ., ʂʦʨʥʠʣʦʚ ʀ.ʄ., ʅʫʞʥʘʷ ʅ.ɸ., ɻʦʚʦ-

ʨʦʚ ɺ.ʅ., ʂʨʷʯʢʦʚʘ ʄ.ʇ., ɻʘʨʤʘʰʦʚʘ ʃ.ɺ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ʯʝʨʥʦʟʝʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦ-

ʙʘʭ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʷʯʤʝʥʴéééééééé 22 
ʊʘʨʦʚʘ ɿ.ʅ, ʏʫʨʠʢʦʚʘ ʅ.ʃ., ʇʘʧʠʭʠʥ ʈ.ɺ., ɼʫʙʨʦʚʩʢʠʡ 

ʄ.ʃ. ʆʮʝʥʢʘ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʥʦʚʳʭ ʩʣʘʙʦʨʦʩʣʳʭ ʢʣʦʥʦʚʳʭ 

ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ ʩʝʣʝʢʮʠʠ ʄʠʯʫʨʠʥʩʢʦʛʦ ɻɸʋ ʚ ʧʦʣʝʚʳʭ ʠ ʣʘ-

ʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭééééééééééééé.. 27 
ɿʘʭʘʨʦʚ ɺ.ʃ., ɼʫʙʨʦʚʠʥʘ ʆ.ɸ., ʉʦʪʥʠʢʦʚ ɹ.ɸ., ʑʫʯʢʘ ʈ.ɺ. 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ʠ ʢʦʙʘʣʴʪʘ ʚ ʣʠʩʪʴʷʭ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ 
ʷʙʣʦʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʯʚʳ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠé. 31 
ɼʝʜʷʝʚ ɺ.ɻ. ɹʫʨʘʷ ʠ ʩʪʝʙʣʝʚʘʷ ʨʞʘʚʯʠʥʘ ʨʞʠ ʥʘ ʶʛʦ-ʚʦ-

ʩʪʦʢʝ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠéééé.. 35 
ʂʫʣʷʥ ʈ.ɺ., ɻʦʨʰʢʦʚ ɺ.ʄ. ɺʣʠʷʥʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ ʤʘʥʜʘʨʠʥʘ (Citrus 

reticulata Blanco var. Unshiu Tan.) ʚʦ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʘʭ 
ʈʦʩʩʠʠééééééééééééééééééééééé. 39 
ɸʭʪʷʤʦʚʘ ɸ.ɸ., ɽʨʸʤʠʥ ɼ.ʀ. ɺʣʠʷʥʠʝ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʥʘ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʩʦʣʦʤʳ, ʨʘʩʧʦʣʦ-
ʞʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʯʝʨʥʦʟʝʤʘééééééé 43 
ɻʠʥʜʘ ɽ.ʌ. ʈʘʟʚʠʪʠʝ ʩʝʤʷʥ ʚ ʷʛʦʜʘʭ ʚʠʥʦʛʨʘʜʘ ʧʨʠ ʦʙʨʘ-

ʙʦʪʢʝ ʨʘʩʪʝʥʠʡ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘééééééééééé. 47 
ɻʚʘʩʘʣʠʷ ʄ.ɺ., ʉʘʤʘʨʠʥʘ ʃ.ʉ. ʀʟʫʯʝʥʠʝ ʚʥʫʪʨʠʛʝʥʦʤʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʤʘʢʣʦʥʦʚ ʯʘʷ (ʉʘmellia Sinensis (L.)  

ʆ. ʂuntze) ʚ ʢʫʣʴʪʫʨʝ in vitroéééééééééééééé 50 
ʂʦʢʦʨʝʚʘ ɺ.ɺ. ʉʧʦʩʦʙʳ ʩʥʠʞʝʥʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʜʠʦʮʝ-

ʟʠʷ ʏʝʨʥʦʙʳʣʴʩʢʦʛʦ ʩʣʝʜʘ ʚ ʧʨʦʜʫʢʮʠʶ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘé... 54 
ɿʝʣʝʥʝʚʘ ʖ.ɺ., ɸʬʘʥʘʩʝʥʢʦ ʆ.ʉ., ʉʫʜʥʠʢʦʚʘ ɺ.ʇ. ɺʠʜʦ-

ʚʦʡ ʩʦʩʪʘʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʧʰʝʥʠʮʳ ʚ ʎʏʈééé.. 58 
ʄʝʜʚʝʜʝʚʘ ʆ.ʃ., ɼʝʜʷʝʚ ɺ.ɻ. ɺʳʜʝʣʝʥʠʝ ʥʦʚʳʭ, ʫʩʪʦʡʯʠ-

ʚʳʭ ʢ ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ ʛʝʥʦʪʠʧʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ ʠʩʢʫʩ-
ʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦ-ʧʨʦʚʦʢʘʮʠʦʥʥʦʤ ʬʦʥʝéééééé. 63 
ɽʨʰʦʚʘ ʃ.ɸ., ɻʦʣʦʚʘ ʊ.ɻ. ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʝʨʩʧʝʢ-

ʪʠʚʥʳʭ ʣʠʥʠʡ ʠ ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʢ ʩʢʨʳʪʦʩʪʝʙʝʣʴʥʳʤ 
ʚʨʝʜʠʪʝʣʷʤééééééééééééééééééééé.. 67 
ɿʝʣʝʥʝʚʘ ʖ.ɺ., ʉʫʜʥʠʢʦʚʘ ɺ.ʇ., ɻʫʩʝʚ ʀ.ɺ. ʉʪʨʫʢʪʫʨʘ ʧʦʧʫ-

ʣʷʮʠʠ Puccinia Triticina Erikss ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʏʝʨʥʦʟʝʤʴʝéé 70 
ʉʤʠʨʥʦʚ ɺ.ʇ., ʂʦʩʪʠʥ ɺ.ʀ., ʌʝʜʦʨʦʚʘ ʀ.ʃ., ʄʫʜʘʨʠʩʦʚ 

ʌ.ɸ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʜʠʛʠʜʨʦʬʦʩʬʘʪʘ 

ʢʘʣʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʦʜʩʦʣʥʝʯʥʠʢʘé.. 76 
ʏʝʚʝʨʜʠʥ ɸ.ʖ. ɺʣʠʷʥʠʝ ʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷéé. 81 
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ɹʘʙʫʰʢʠʥ ɺ.ɸ., ʕʥʛʦʚʘʪʦʚ ɺ.ʌ., ɻʘʛʣʦʝʚ ɸ.ʏ., ʕʥʛʦʚʘ-

ʪʦʚ ɼ.ɺ., ʃʦʙʘʥʦʚ ʂ.ʅ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘ-
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ȴȵȸȮȲȮȭȦȼȮɅ ȧȮȴȱȴȩȮȽȫȷȰȮȻ ȷȨȴȯȷȸȨ Ȯ ȩȹȲȹȷȳȴȩȴ ȷȴȷȸȴɅȳȮɅ 
ȵȴȽȨɁ Ȩ ȷȫȨȴȴȧȴȶȴȸȦȻ ȼȫȳȸȶȦȱɂȳȴȩȴ ȽȫȶȳȴȭȫȲɂɅ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʧʨʝʜʰʝ-

ʩʪʚʝʥʥʠʢʠ, ʛʫʤʫʩʦʥʘʢʦʧʣʝʥʠʝ, ʧʠʱʝʚʦʡ ʨʝʞʠʤ, ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ.  

ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨʘʤʠ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴ-

ʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ʣʘʙʦʨʘʪʦ-

ʨʠʠ ʵʢʦʣʦʛʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʌɻɹʅʋ 

ʅʀʀʉʍ ʎʏʇ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʚ 2014ï2019 ʛʛ. ɺ ʨʘ-

ʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʯʝʨʝʜʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ, ʠʟʫʯʝʥʦ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʤʠʢʨʦʙʥʦʛʦ 

ʮʝʥʦʟʘ, ʛʫʤʫʩʥʦʝ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ɺʚʝʜʝʥʠʝ ʵʩʧʘʨʮʝʪʘ ʥʘ 

ʩʠʜʝʨʘʪ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʧʨʠʚʝʣʦ ʢ 

ʟʘʤʝʪʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʚ ʩʪʨʫʢʪʫʨʝ ʤʠʢʨʦʙʥʦʛʦ ʮʝʥʦʟʘ. 

ʇʦ ʵʪʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʇʤ ʦʪ 16,53 ʜʦ 16,83 ʝʜʠʥʠʮ ʠ ʫʤʝʥʴʰʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘ-

ʪʦʨʦʚ ʛʫʤʫʩʘ ʜʦ 13,5%, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʙʦʣʝʝ ʛʣʫ-

ʙʦʢʠʭ ʧʨʦʮʝʩʩʘʭ ʝʛʦ ʨʘʟʣʦʞʝʥʠʷ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, 

ʯʪʦ ʟʜʝʩʴ ʧʨʦʮʝʩʩʳ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʨʘʟʣʦ-

ʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʧʨʦ-

ʮʝʩʩʘʤʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʦʭʨʘʥʝʥʠʶ ʧʣʦ-

ʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʩʝʚʦʦʙʦʨʦʪ ʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ (ʵʩʧʘʨʮʝʪ, ʛʦʨʦʭ, ʥʫʪ, ʩʦʷ, ʦʟʠʤʘʷ ʚʠʢʘ) ʨʘʩʪʠ-

ʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʠʥʪʝʥʩʠʚʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʜʘʥʥʳʝ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʛʫʤʫʩʘ ʚ ʵʪʠʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʦʪ 

6,99 ʜʦ 7,34%.  
 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʦʨʠʷ ʩʝʚʦʦʙʦʨʦʪʦʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʟʥʘʥʠʠ ʚʘʞʥʦʡ ʨʦʣʠ ʯʝʨʝʜʦʚʘʥʠʷ ʢʫʣʴ-

ʪʫʨ, ʫʜʝʣʷʷ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʧʣʦʜʦʨʦ-

ʜʠʷ ʧʦʯʚʳ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʬʠʪʦʩʘʥʠʪʘʨʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʧʦʯʚʝ ʠ ʧʦʩʝʚʘʭ [4]. 

ɺ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʧʦʪʝʨʴ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʥʝʜʦʙʦʨʘ ʫʨʦʞʘʷ ʠ ʜʨʫʛʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʛʨʘʝʪ ʩʧʝʮʠʬʠʢʘ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ [8]. ʉ 1950 ʧʦ 1981 ʛʦʜʳ ʜʝʬʠʮʠʪ ʛʫʤʫʩʘ ʧʦ ʎʏɿ ʩʦʩʪʘʚʣʷʣ 0,3%, ʧʨʠ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʫʙʳʣʠ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʦʢʦʣʦ 1 ʪ/ʛʘ, ʧʨʠ ʝʞʝʛʦʜʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 2,8-3,0 

ʪ/ʛʘ, ʠʟ ʢʦʪʦʨʳʭ ʦʙʨʘʟʦʚʳʚʘʣʦʩʴ 3-4 ʮ/ʛʘ ʩʦʙʩʪʚʝʥʥʦ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ [9]. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʠʣʘʩʴ ʠ ʚ 

ʥʘʩʪʦʷʱʠʡ ʧʝʨʠʦʜ [7]. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʦʭʨʘʥʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ ʜʝʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʯʝʨʝʟ ʧʨʠʝʤʳ 

ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʛʫʤʫʩʘ ʚ ʯʝʨʥʦʟʝʤʘʭ ʎʏʇ, ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠ ʧʦʚʳʰʝʥʠʶ ʠʭ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʠʟʤʝʥʝʥʠʶ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʦʯʚʝ ʧʨʦʮʝʩʩʦʚ. ɺʳʷʩʥʝʥʠʝ ʵʪʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʘʞʥʦ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʦʩʦʙʝʥʥʦ ʩ ʚʢʣʶʯʝʥʠʝʤ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦ-

ʙʦʚʳʭ ʪʨʘʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʠʤ ʙʠʦʤʝʣʠʦʨʘʪʠʚʥʳʤ ʵʬʬʝʢʪʦʤ [3]. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟ-

ʚʠʪʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʚ ʮʝʣʷʭ ʧʦʠʩʢʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʫʪʝʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚʳ, ʚʳʷʚʣʝʥʠʷ ʨʝʟʝʨʚʦʚ ʝʛʦ ʧʦʚʳʰʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʝʥʠʡ. ʕʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʩ 

ʫʯʝʪʦʤ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ ʠ ʠʤʝʶʱʠʭʩʷ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʘ-

ʚʠʪʴ ʥʘ ʠʟʫʯʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʧʘʨʦʚ (ʯʠʩʪʳʡ, ʩʠʜʝʨʘʣʴʥʳʡ, ʟʘʥʷʪʳʡ), ʜʦʣʝʡ ʥʘʩʳʱʝʥʠʷ 

ʙʦʙʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʚʢʣʶʯʘʷ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʠ ʚʚʝʜʝʥʠʝʤ ʚ ʩʝʚʦʦʙʦʨʦʪʳ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʙʦʙʦʚʳʭ ʢʫʣʴ-

ʪʫʨ (ʥʫʪ, ʚʠʢʘ, ʩʦʷ).  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ 

ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʦʣʦʛʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʌɻɹʅʋ ʅʀʀʉʍ ʎʏʇ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʥʘ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢ-

ʥʦʚʝʥʥʦʤ, ʩʦ ʩʣʝʜʫʶʱʝʡ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʣʦʷ 0-40 ʩʤ ʧʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʦʧʳʪʘ: ʩʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ 6,61%, ʦʙʱʝʛʦ ʘʟʦʪʘ ï 0,331%, ʬʦʩʬʦʨʘ ï 0,210%, ʢʘʣʠʷ ï 1,80%, ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ï 57,0 

ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ, ʨʅ ï 6,58. ʈʘʟʤʝʨ ʧʦʩʝʚʥʳʭ ʜʝʣʷʥʦʢ ï 168 ʤ2.  

ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʤʠ ʤʝʪʦʜʘʤʠ: ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʫʛʣʝ-

ʢʠʩʣʦʪʳ ʠʟ ʧʦʯʚʳ ï ʧʦ ɺ.ʀ. ʐʪʘʪʥʦʚʫ (1952), ʯʠʩʣʝʥʥʦʩʪʴ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝ-

ʜʝʣʷʣʠ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ ʧʦʩʝʚʘ ʨʘʟʚʝʜʝʥʠʡ ʧʦʯʚʝʥʥʦʡ ʩʫʩʧʝʥʟʠʠ ʥʘ ʧʣʦʪʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʧʦ ʤʝʪʦ-

ʜʠʢʝ ɺʅʀʀʉʍ ʤʠʢʨʦʙʠʦʣʦʛʠʠ (1975). ʆʧʨʝʜʝʣʝʥʠʝ N, ʈ2ʆ5, ʂ2ʆ ʤʦʢʨʳʤ ʦʟʦʣʝʥʠʝʤ ʧʦ ʂʴʝʣʴʜʘʣʶ, ʟʘʪʝʤ ʧʦ 
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ʤʝʪʦʜʠʢʝ ʎʀʅɸʆ, ʫʛʣʝʨʦʜ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ɹ.ɸ.ʅʠʢʠʪʠʥʘ. ʅʠʪʨʘʪʥʳʡ ʘʟʦʪ ï ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ɺ.ɼ. ʎʳʛʘʥʦʢ; ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ ʠ ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ ʧʦ ʌ.ɺ. ʏʠʨʠʢʦʚʫ ʠʟ ʦʜʥʦʡ ʚʳʪʷʞʢʠ ɻʆʉʊ 26204-91. 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʊʶʨʠʥʫ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʎʀʅɸʆ ɻʆʉʊ 26213-91. 

ʇʦʯʚʝʥʥʳʝ ʧʨʦʙʳ ʦʪʙʠʨʘʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʚ ʩʝʤʠʧʦʣʴʥʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ: ʚ ʟʝʨʥʦʧʘʨʦ-

ʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ï ʧʦ ʯʝʨʥʦʤʫ ʧʘʨʫ, ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ï ʧʦ ʩʠʜʝʨʘʣʴʥʦʤʫ ʛʦʨʯʠʯʥʦʤʫ 

ʧʘʨʫ, ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ï ʧʦ ʟʘʥʷʪʦʤʫ ʛʦʨʦʭʦʚʦʤʫ ʧʘʨʫ, ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ï ʧʦ 

ʵʩʧʘʨʮʝʪʫ ʥʘ ʩʠʜʝʨʘʪ, ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ï ʧʦ ʥʫʪʫ, ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ï ʧʦ ʩʦʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʬʘʟʳ ʢʫʱʝʥʠʷ, ʢʦʣʦʰʝʥʠʷ ʠ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʠ ʜʝʬʠʮʠʪʝ ʦʩʥʦʚʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ï 

ʥʘʚʦʟʘ ʠ ʜʦʨʦʛʦʚʠʟʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦ-

ʨʦʜʠʷ ʷʚʣʷʝʪʩʷ ʩʠʜʝʨʘʮʠʷ, ʢʦʛʜʘ ʟʝʣʝʥʫʶ ʤʘʩʩʫ ʨʘʩʪʝʥʠʡ ʟʘʧʘʭʠʚʘʶʪ ʥʘ ʫʜʦʙʨʝʥʠʝ. ʆʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʰʝʚʘ, 

ʵʢʦʣʦʛʠʯʥʘ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʘ ʠ ʩʣʫʞʠʪ ʧʦʩʪʦʷʥʥʦ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʘʟʦʪʘ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝ-

ʱʝʩʪʚʘ. ʇʦ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʩʠʜʝʨʘʪʳ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʧʦʜʩʪʠʣʦʯʥʦʤʫ 

ʥʘʚʦʟʫ, ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʚ ʜʦʟʝ 20-30 ʪ/ʛʘ, ʥʦ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʠʤʝʥʝʥʠʝ ʚ 2-4 ʨʘʟʘ ʥʠʞʝ [2]. ʇʨʠ 

ʩʠʜʝʨʘʮʠʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʚʳʙʦʨʘ ʩʠʜʝʨʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝ-

ʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʦʩʪʫʧʘʶʱʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʦ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʠʜʝʨʘʪʦʚ ʠ ʙʝʟʜʝʬʠʮʠʪʥʦʛʦ ʙʘʣʘʥʩʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʢʘʯʝʩʪʚʝ ʟʝʣʝʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘʠʙʦʣʝʝ 

ʧʨʠʛʦʜʥʳ ʜʚʝ ʛʨʫʧʧʳ ʢʫʣʴʪʫʨ: ʙʦʙʦʚʳʝ, ʜʘʶʱʠʝ ʟʝʣʝʥʫʶ ʤʘʩʩʫ, ʙʦʛʘʪʫʶ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʠ ʢʘʧʫʩʪʥʳʝ, 

ʦʙʣʘʜʘʶʱʠʝ ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ ʠ ʚʳʩʦʢʠʤ ʫʨʦʞʘʝʤ ʟʝʣʝʥʦʡ ʤʘʩʩʳ [5]. 

ɺ ʮʝʣʦʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʟʘ ʩʯʝʪ ʟʘʧʘʰʢʠ ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʤʘʩʩʳ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʪʘʚʠʣʦ: 143,4 ʢʛ/ʛʘ ʧʦ ʵʩʧʘʨʮʝʪʫ ʠ 95,6 ʢʛ/ʛʘ ʧʦ ʛʦʨʯʠʮʝ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʝ-

ʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦ ʧʦʩʪʫʧʣʝʥʠʶ ʠ ʥʘʢʦʧʣʝʥʠʶ ʙʠʦʤʘʩʩʳ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʚ ʧʦʯʚʫ ʠ ʚʣʠʷʥʠʶ ʥʘ 

ʝʝ ʧʣʦʜʦʨʦʜʠʝ ʨʝʟʢʦ ʚʳʜʝʣʷʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʝ ʙʦʙʦʚʳʝ ʪʨʘʚʳ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʚʝʛʝ-

ʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ, ʯʝʤ ʫ ʦʜʥʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ. ʉʠʜʝʨʘʣʴʥʳʝ ʧʘʨʳ ʧʦʧʦʣʥʷʶʪ ʧʦʯʚʫ ʥʠʪʨʘʪʥʳʤ ʘʟʦʪʦʤ, ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʣʫʯʰʝʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʯʚʳ ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ ʠ ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ (ʪʘʙʣʠʮʘ 1).  

 
ʊʘʙʣʠʮʘ 1 

ʇʦʩʪʫʧʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʠ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʧʦʯʚʫ ʩ ʩʠʜʝʨʘʣʴʥʦʡ ʢʫʣʴʪʫʨʦʡ (2014-2019 ʛʛ.) 

ʂʫʣʴʪʫʨʘ 
ʋʨʦʞʘʡʥʦʩʪʴ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʪ/ʛʘ 

ʇʦʩʪʫʧʣʝʥʠʝ ʚ ʧʦʯʚʫ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʢʛ/ʛʘ ʈʘʩʯʝʪʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʥʘʚʦʟʘ (ʧʦ 

ʘʟʦʪʫ), ʪ/ʛʘ 
ɸʟʦʪ ʌʦʩʬʦʨ ʂʘʣʠʡ ɺʩʝʛʦ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ 

ʕʩʧʘʨʮʝʪ 27,1 48,5 6,1 28,9 83,5 9,7 

ʈʘʧʩ 11,4 15,4 2,4 17,2 35,0 3,1 

ʥʘ ʬʦʥʝ N60P60K60 

ʕʩʧʘʨʮʝʪ 32,6 60,7 7,4 34,4 102,5 12,1 

ʈʘʧʩ 12,4 16,9 2,8 20,0 39,7 3,4 

 

ʕʩʧʘʨʮʝʪ ʚ ʢʘʯʝʩʪʚʝ ʩʠʜʝʨʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʙʠʦʤʘʩʩʳ ï ʚ ʩʨʝʜʥʝʤ 27,1 ʪ/ʛʘ 

ʚʤʝʩʪʝ ʩ ʢʦʨʥʝʚʳʤʠ ʦʩʪʘʪʢʘʤʠ. ʇʨʠ ʟʘʧʘʰʢʝ ʝʝ ʙʠʦʤʘʩʩʳ ʚ ʧʦʯʚʫ ʧʦʩʪʫʧʘʝʪ 48,5 ʢʛ ʘʟʦʪʘ, 6,1 ʢʛ ʬʦʩʬʦʨʘ ʠ 28,9 ʢʛ 

ʢʘʣʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʛʝʢʪʘʨ. ʂʨʝʩʪʦʮʚʝʪʥʘʷ ʢʫʣʴʪʫʨʘ ʚ ʢʘʯʝʩʪʚʝ ʩʠʜʝʨʘʪʘ ʫʩʪʫʧʘʣʘ ʵʩʧʘʨʮʝʪʫ ʢʘʢ ʧʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʥʦʡ ʤʘʩʩʳ, ʪʘʢ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N60P60K60 ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʩʠʜʝʨʘʪʦʚ ʠ ʣʫʯʰʝʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʯʚʳ ʤʘʢʨʦʵʣʝʤʝʥʪʘʤʠ. ɽʩʣʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-

ʥʠʡ ʟʘʤʝʥʘ ʯʠʩʪʦʛʦ ʧʘʨʘ ʥʘ ʩʠʜʝʨʘʣʴʥʳʡ ʦʙʝʩʧʝʯʠʚʘʣʘ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʧʦʯʚʫ, ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʥʘʚʦʟ, ʦʪ 3,1 ʜʦ 9,7 

ʪ/ʛʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʪʦ ʥʘ ʬʦʥʝ N60P60K60 ɻ ʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʦʟʨʘʩʪʘʣ ʦʪ 3,4 ʜʦ 12,1 ʪ/ʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦ ʧʦʩʪʫʧʣʝʥʠʶ ʠ ʥʘʢʦʧʣʝʥʠʶ ʙʠʦʤʘʩʩʳ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʚ ʧʦʯʚʫ ʠ ʚʣʠʷʥʠʶ ʥʘ ʝʝ ʧʣʦʜʦʨʦʜʠʝ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʵʩʧʘʨʮʝʪ ʥʘ ʩʠʜʝʨʘʪ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠ ʜʘʥʥʳʝ ʧʠʱʝʚʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ ʚ ʧʦʩʝʚʘʭ ʧʦʩʣʝʜʫʶ-

ʱʝʡ ʢʫʣʴʪʫʨʳ (ʪʘʙʣʠʮʘ 2).  

 
ʊʘʙʣʠʮʘ 2 

ɻʫʤʫʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʠʱʝʚʦʡ ʨʝʞʠʤ ʧʦʯʚʳ ʚ ʩʣʦʝ 0-40 ʩʤ ʚ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʩʨʝʜʥʝʤ ʟʘ 2014-2019 ʛʛ. 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʠ 
NO3 P2O5 K 2O 

ɻʫʤʫʩ, % ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 
ʤʛ/ʢʛ ʤʛ/100 ʛ ʧʦʯʚʳ 

ʏʝʨʥʳʡ ʧʘʨ 12,5 20,3 9,3 6,84 4,53 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ: ʨʘʧʩʦʚʳʡ 9,5 17,7 7,7 7,29 4,15 

ɿʘʥʷʪʳʡ ʧʘʨ: ʛʦʨʦʭ 8,5 16,6 6,6 6,99 3,78 

ʅʫʪ 7,8 16,1 6,8 7,03 3,55 

ʉʦʷ 7,3 15,2 6,7 7,12 3,75 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ: ʵʩʧʘʨʮʝʪʦʚʳʡ 10,7 18,2 7,8 7,34 4,65 

ɻʦʨʦʭ - ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ +ʦʟ.ʚʠʢʘ 9,8 20,1 7,3 7,32 3,72 

ʅʉʈ05 2,00 4,30 1,38 0,16 0,59 



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ3 (58),  2019 
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ʈʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʙʳʣ ʦʙʝʩ-

ʧʝʯʝʥ ʯʝʨʥʳʡ ʧʘʨ (ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʩʦʩʪʘʚʠʣʦ 12,5 ʤʛ/ʢʛ; 20,3 ʤʛ/100 ʛ ʧʦʯʚʳ ʠ 9,3 ʤʛ/100 ʛ 

ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʧʘʨʦʚʘʥʠʷ. ʇʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ 

ʥʠʪʨʘʪʥʳʤ ʘʟʦʪʦʤ ʠ ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʨʝʜʠ ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ ʛʦʨʦʭ ʠʤʝʣ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ (8,5 ʤʛ/ʢʛ ʠ 16,6 ʤʛ/100 ʛ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʧʦ ʥʝʧʘʨʦʚʳʤ ʙʦʙʦʚʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ (ʥʫʪʫ ʠ ʩʦʝ) ʥʘʭʦʜʠʣʦʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʥʘʠʤʝʥʴʰʠʭ 

ʟʥʘʯʝʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʥʝʦʜʠʥʘʢʦʚʦ ʚʣʠʷʶʪ ʥʘ ʩʦ-

ʜʝʨʞʘʥʠʝ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ ʠ ʟʘʚʠʩʷʪ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʘ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʧʦ-ʨʘʟʥʦʤʫ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʝ ʧʣʦʜʦʨʦʜʠʝ. 

ʀʪʦʛʦʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʣʶʙʦʛʦ ʠʟʫʯʘʝʤʦʛʦ ʘʛʨʦʧʨʠʝʤʘ ʷʚʣʷʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʢʫʣʴʪʫʨʳ, ʠʟʫʯʘʝʤʳʝ ʚ ʦʧʳʪʝ, ʤʦʞʥʦ ʨʘʩʧʦ-

ʣʦʞʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʫʙʳʚʘʶʱʝʤ ʨʷʜʫ: ʵʩʧʘʨʮʝʪ ʥʘ ʩʠʜʝʨʘʪ, ʯʝʨʥʳʡ ʧʘʨ, ʛʦʨʯʠʮʘ, ʛʦʨʦʭ, ʩʦʷ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ 

+ ʦʟʠʤʘʷ ʚʠʢʘ, ʥʫʪ (4,65-3,55 ʪ/ʛʘ). 

ɺʦʟʜʝʣʳʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʟʝʣʸʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʠʜʝʨʘʣʴʥʦʛʦ ʵʩʧʘʨʮʝʪʘ ʠ ʛʦʨʯʠʮʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳ-

ʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʛʦʜ ʟʘʧʘʰʢʠ ʩʠʜʝʨʘʪʦʚ ʠ ʚ ʧʦʩʣʝʜʝʡʩʪʚʠʠ ʥʘ 6,6-7,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʳʤ 

ʧʘʨʦʤ. ʉʠʜʝʨʘʣʴʥʳʝ ʧʘʨʳ ʠ ʙʠʥʘʨʥʳʡ ʧʦʩʝʚ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʨʝʛʫʣʠʨʫʶʱʠʭ ʢʫʣʴʪʫʨ ʚ ʥʘʢʦʧ-

ʣʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ, ʪʝʤ ʩʘʤʳʤ ʦʩʣʘʙʣʷʶʪ ʨʠʩʢ ʧʦʯʚʦʫʪʦʤʣʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʧʦʣʥʝʥʠʶ ʟʘʧʘʩʦʚ ʛʫʤʫʩʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʟ ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʣʫʯʰʠʤ ʜʣʷ ʧʨʦʮʝʩʩʘ ʛʫʤʫʩʦʥʘʢʦʧʣʝʥʠʷ ʚ ʧʦʯʚʝ ʙʳʣ ʚʘʨʠʘʥʪ ʩ ʩʦʝʡ 

(7,12%). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʩʝʚʦʦʙʦʨʦʪ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ (ʛʦʨʦʭ, ʥʫʪ, ʩʦʷ, ʦʟʠʤʘʷ ʚʠʢʘ) ʨʘʩ-

ʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʠʥʪʝʥʩʠʚʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ. ʆ ʧʦʜʦʙʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦ-

ʩʪʠ ʧʨʦʮʝʩʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʛʫʤʫʩʘ ʚ ʵʪʠʭ ʩʝʚʦʦʙʦʨʦʪʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʫʣʴʪʫʨʳ ʩ 

ʙʦʣʴʰʠʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʙʘʣʘʥʩʘ ʠ ʫʩʪʨʘʥʷʶʪ ʦʧʘʩʥʦʩʪʴ ʫʛʥʝʪʝʥʠʷ ʧʦʯʚʳ. 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʷʚʣʷʶʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʥʘʣʠʯʠʷ ʚ ʧʦʯʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʙʦʛʘʪʳʭ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝ-

ʤʝʥʪʘʤʠ, ʚ ʧʦʯʚʫ ʧʦ ʵʩʧʘʨʮʝʪʫ ʥʘ ʩʠʜʝʨʘʪ ʠ ʟʘʥʷʪʦʤʫ ʧʘʨʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ ʦʪ 47,07 ʜʦ 47,45 ʤʣʥ ʂʆɽ ʚ 1 ʛ. ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʧʦʯʚʳ (ɸʉʇ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 3). ʕʪʠ 

ʟʥʘʯʝʥʠʷ ʧʨʝʚʳʰʘʣʠ ʦʙʱʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯʚʝ ʚ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʯʝʨʥʦʤʫ ʧʘʨʫ 

ʥʘ 17-20%. 

 
ʊʘʙʣʠʮʘ 3 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ ʚ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ 0-30 ʩʤ ʩʣʦʝ 

ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, 2014-2019 ʛʛ. 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʠ 
ʄʇɸ ʂɸɸ 

ʄʠʥʝʨʘʣʠʟʘ-

ʪʦʨʳ ʛʫʤʫʩʘ 

ɸʢʪʠʥʦ-

ʤʠʮʝʪʳ 

ʆʙʱʝʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ 

ʂɸɸ/ 

ʄʇɸ 
ʇʤ* 

ɺʳʜʝʣʝʥʠʝ ʉʆ2, 

ʤʛ/ʤ2 ʚ ʯʘʩ 

ʤʣʥ ʂʆɽ/ʛ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʧʦʯʚʳ 

ʏʝʨʥʳʡ ʧʘʨ 8,43 14,64 12,44 2,69 38,30 1,7 13,29 93,6 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ: ʨʘʧʩʦʚʳʡ 9,56 15,79 13,48 2,67 41,60 1,7 15,35 106,9 

ɿʘʥʷʪʳʡ ʧʘʨ: ʛʦʨʦʭ 10,77 19,15 14,21 3,22 47,45 1,8 16,83 117,1 

ʅʫʪ 10,03 17,03 12,90 2,79 42,85 1,6 15,94 94,3 

ʉʦʷ 9,75 17,16 11,66 2,83 41,50 1,8 15,29 86,4 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ: ʵʩʧʘʨʮʝʪʦʚʳʡ 10,62 19,11 14,42 2,82 47,07 1,8 16,53 122,6 

ɻʦʨʦʭ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ + ʦʟ.ʚʠʢʘ 9,81 17,32 15,32 2,89 45,44 1,8 15,36 109,8 

ʇʨʠʤʝʯʘʥʠʝ: *  ʇʤ = (ʄʇɸ + ʂɸɸ) Ĭ (ʄʇɸ/ʂɸɸ) 

 

ʊʘʢʞʝ ʦ ʚʳʩʦʢʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠ ʜʘʥʥʳʝ ʧʦ ʦʙʱʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ, ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 117,1 ʤʛ/ʤ2 ʚ ʯʘʩ ʧʦ ʟʘʥʷʪʦʤʫ ʧʘʨʫ ʜʦ 122,6 ʤʛ/ʤ2 ʚ ʯʘʩ ʧʦ 

ʵʩʧʘʨʮʝʪʦʚʦʤʫ ʩʠʜʝʨʘʣʴʥʦʤʫ ʧʘʨʫ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʙʠʥʘʨʥʦʛʦ ʧʦʩʝʚʘ ʩ ʦʟʠʤʦʡ ʚʠʢʦʡ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʦ 47,04 ʤʣʥ ʂʆɽ ʚ 1 ʛ. ɸʉʇ, ʯʪʦ 

ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ ʵʩʧʘʨʮʝʪʘ ʥʘ ʩʠʜʝʨʘʪ ʠ ʟʘʥʷʪʦʛʦ ʧʘʨʘ. 

ɺʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʷʚʣʷʶʪʩʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ-ʘʤʤʦʥʠʬʠʢʘʪʦʨʳ, ʫʯʘʩʪʚʫʶ-

ʱʠʝ ʚ ʜʝʩʪʨʫʢʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʠ ʟʝʨʥʦʙʦʙʦ-

ʚʝr ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤʫ ʧʨʝʚʨʘʱʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʯʪʦ ʥʘ 16-31% ʚʳʰʝ, ʯʝʤ ʧʦ ʯʝʨʥʦʤʫ ʧʘʨʫ. ɿʜʝʩʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʘʢʪʠʥʦ-

ʤʠʮʝʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʪʨʫʜʥʦʨʘʟʣʘʛʘʶʱʠʭʩʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ 3-17% ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʯʝʨʥʳʤ ʧʘʨʦʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʘʭ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʕʪʠ ʞʝ ʚʘʨʠʘʥʪʳ ʦʪʤʝʯʘʶʪʩʷ 

ʠ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʠʥʝʨʘʣʴʥʳʝ ʬʦʨʤʳ ʘʟʦʪʘ, ʢʦʪʦʨʳʝ ʚʘʨʴʠʨʦʚʘʣʠ 

ʚ ʧʨʝʜʝʣʘʭ 17,03-19,15 ʤʣʥ ʂʆɽ/1 ʛ ʧʦʯʚʳ. 



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ3 (58),  2019 
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ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ ʤʠʥʝʨʘʣʠʟʘʪʦʨʦʚ ʛʫʤʫʩʘ ʜʦ 13,5%, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʪʘʢ ʢʘʢ ʤʠʥʝʨʘʣʠʟʘʪʦʨʳ ʛʫʤʫʩʘ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʧʝʨʦʢʩʠʜʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʛʣʫʙʦʢʦʤʫ ʨʘʟʣʦʞʝʥʠʶ ʛʫʤʫʩʘ ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʤʦʣʝʢʫʣ ʛʫ-

ʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ [6]. ʍʘʨʘʢʪʝʨ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʪʘʢ ʞʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʠʜʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʠʭ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʉ:N), ʢʦʪʦʨʦʝ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ. ʏʝʤ ʫʞʝ ʩʦʦʪʥʦʰʝʥʠʝ ʫʛʣʝʨʦʜʘ ʢ ʘʟʦʪʫ, ʪʝʤ 

ʠʥʪʝʥʩʠʚʥʝʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʩʧʘʜʫ, ʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʟʘʤʝʜʣʷʝʪ 

ʧʨʦʮʝʩʩʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ [1]. ʊʘʢ, ʩʫʜʷ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʂɸɸ/ʄʇɸ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʚ ʪʘʙ-

ʣʠʮʝ 3, ʧʨʦʮʝʩʩʳ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʧʨʦʮʝʩʩʘʤʠ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʥʘʢʦʧʣʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ.  

ʕʪʫ ʞʝ ʪʝʥʜʝʥʮʠʶ ʦʪʨʘʞʘʝʪ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʇʤ. ɺʝʣʠʯʠʥʘ ʇʤ 

ʚʦʟʨʘʩʪʘʣʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʵʩʧʘʨʮʝʪʘ ʥʘ ʩʠʜʝʨʘʪ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʰʝ-

ʩʪʚʝʥʥʠʢʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 16,53 ʜʦ 16,83 ʝʜʠʥʠʮ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʦʩʪʘʪʢʠ ʠʥʪʝʥʩʠʚʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ.  

ɿʘʢʣʶʯʝʥʠʝ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʜʘʥʥʳʭ ʠ ʙʦʣʝʝ ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʥʮʠʧʳ 

ʝʞʝʛʦʜʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʧʦʯʚʫ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ ʧʦʩʣʝʫʙʦʨʦʯ-

ʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ï ʧʣʦʜʦʩʤʝʥ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʯʝʨʝʜʦʚʘʥʠʷ ʢʫʣʴʪʫʨ ʧʨʠ ʨʘʟ-

ʨʘʙʦʪʢʝ ʩʭʝʤ ʩʝʚʦʦʙʦʨʦʪʦʚ ʚʦ ʚʩʝʭ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʠ ʥʘ ʚʩʝʭ ʛʨʫʧʧʘʭ ʟʝʤʝʣʴ. ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʧʪʠʤʠʟʘʮʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʛʫʤʫʩʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ ʚ ʫʩʣʦʚʠʷʭ ʶʛʦ-ʚʦʩʪʦʢʘ ʎʏɿ.  

 
ʊʘʙʣʠʮʘ 4 

ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʶʛʦ-ʚʦʩʪʦʢʘ ʎʏɿ 

ɿʝʨʥʦʧʘʨʦʪʨʘʚʷʥʦʧʨʦʧʘʰ-

ʥʦʡ 
ɿʝʨʥʦʪʨʘʚʷʥʦʡ ɿʝʨʥʦʪʨʘʚʷʥʦʧʨʦʧʘʰʥʦʡ ɿʝʨʥʦʧʨʦʧʘʰʥʦʡ 

1. ʇʘʨ (50% ʯʝʨʥʳʡ+50% ʩʠ-

ʜʝʨʘʣʴʥʳʡ/ʟʘʥʷʪʳʡ) 

2. ʆʟʠʤʳʝ ʟʝʨʥʦʚʳʝ 

3. ʂʫʢʫʨʫʟʘ/ʩʘʭ. ʩʚʝʢʣʘ 

4. ʗʯʤʝʥʴ+ʤʥʦʛʦʣʝʪʥʠʝ  

ʙʦʙʦʚʳʝ ʪʨʘʚʳ 

5. ʄʥʦʛʦʣʝʪʥʠʝ ʙʦʙʦʚʳʝ ʪʨʘʚʳ 

6. ʆʟʠʤʳʝ ʟʝʨʥʦʚʳʝ 

7. ʇʦʜʩʦʣʥʝʯʥʠʢ  

1. ɿʝʨʥʦʙʦʙʦʚʳʝ 

2. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ 

3. ʗʯʤʝʥʴ+ʵʩʧʘʨʮʝʪ 

4. ʕʩʧʘʨʮʝʪ 

5. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ 

6. ɻʨʝʯʠʭʘ 

7. ʗʨʦʚʘʷ ʧʰʝʥʠʮʘ 

 

1. ɿʝʨʥʦʙʦʙʦʚʳʝ 

2. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ 

3. ʂʫʢʫʨʫʟʘ/ʧʦʜʩʦʣʥʝʯʥʠʢ 

4. ʗʯʤʝʥʴ+ʵʩʧʘʨʮʝʪ 

5. ʕʩʧʘʨʮʝʪ 

6. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ 

7. ʆʚʝʩ 

 

1. ɻʦʨʦʭ 

2. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ + ʦʟ. ʚʠʢʘ 

3. ʇʦʜʩʦʣʥʝʯʥʠʢ 

4. ʗʯʤʝʥʴ + ʧʦʞʥʠʚʥʘʷ  

ʢʫʣʴʪʫʨʘ (ʨʘʧʩ, ʛʦʨʯʠʮʘ) 

5. ʂʫʢʫʨʫʟʘ 

6. ʆʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ 

7. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʜʝʬʠʮʠʪʝ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʪʨʫʜʦʚʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʟʚʠʪʠʝ ʟʝʤʣʝʜʝʣʠʷ 

ʜʦʣʞʥʦ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʩʝʚʦʦʙʦʨʦʪʦʚ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ ʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʤʝʩʪʥʳʭ, ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨʩʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ (ʥʘʚʦʟʘ, ʩʦʣʦʤʳ, ʩʠʜʝʨʘʪʦʚ, ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ), ʨʘʟʚʠʪʠʷ ʪʨʘʚʦʩʝʷʥʠʷ, ʧʨʠʯʝʤ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚʢʣʶʯʝʥʠʝʤ ʙʦʙʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ.  
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OPTIMIZATION OF BIOLOGICAL PROPERTIES AND SOIL HUMUS CONTENT  
IN CROP ROTATIONS OF CENTRAL BLACK EARTH  

 
Key words: winter wheat, forecrops, humus accu-

mulation process, soil nutritional regime, microbiological ac-
tivity of soil. 

Abstract. The results reported are based on experi-
mental investigations conducted through the approach of sta-
tionary experiment performed at the Laboratory of Ecological 
Landscape Rotations in FGBSA SRIA named after V.V. 
Dokuchaev in 2014-2019 years. The paper presents results of 
comparative assessment of various crop alter-nations and 
identification the most effective one as preceding crops for 
winter wheat, their influence on structure of microbial ceno-

sis, humus and agrochemical soil conditions and productivity 
of winter wheat are studied. Introduction of sain-foin green 

manure and legumes as forecrops significantly influenced the 
structure of microbial cenosis. Coefficient of organic matter 
transformation (PM) increased from 16.53 to 16.83 units, as 

well as fraction of humic mineralizers declined to 13.5% 
which involved in deeper processes of humus decomposition. 
This shows that pro-cesses of immobilization of organic resi-
dues decomposition products prevail over processes of miner-
alization, which is contributing to preservation of soil fertility. 
Introduction of legumes (sainfoin, peas, chickpeas, soybeans, 
winter vetch) into crop rotation influence the transformation 
of plant residues into soil organic matter, as evidenced by data 

on the accumulation of humus in these crop rotations from 
6.99 to 7.34%.  
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Ʉ.Ȩ. ȸɖəɓɔɈ, Ȧ.Ʉ. ȲɋɊɋɑɥɋɈɆ, Ȧ.ȩ. ȲɋɊɈɋɊɋɈ 
 

ȷȴȪȫȶȬȦȳȮȫ ȦȷȰȴȶȧȮȳȴȨȴȯ ȰȮȷȱȴȸɁ Ȯ ȷȦȻȦȶȴȨ  
Ȩ ɅȩȴȪȦȻ ȷȲȴȶȴȪȮȳɁ Ƚȫȶȳȴȯ ȵȴȪ ȨȱȮɅȳȮȫȲ  
ȳȫȰȴȶȳȫȨɁȻ ȵȴȪȰȴȶȲȴȰ ȹȪȴȧȶȫȳȮɅȲȮ Ȯ ȲȮȰȶȴɃȱȫȲȫȳȸȦȲȮ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʤʦʨʦʜʠʥʘ ʯʝʨʥʘʷ, ʥʝʢʦʨʥʝ-

ʚʳʝ ʧʦʜʢʦʨʤʢʠ, ʘʢʚʘʨʠʥ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʘʩʢʦʨʙʠʥʦ-

ʚʘʷ ʢʠʩʣʦʪʘ, ʩʘʭʘʨʘ. 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜ-

ʢʦʨʤʦʢ ʘʢʚʘʨʠʥʦʤ 6 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5% ʠ ʤʠʢʨʦʵʣʝʤʝʥ-

ʪʘʤʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,1%, ʘ ʪʘʢʞʝ ʤʦʯʝʚʠʥʦʡ ʚ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ 1% ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʷʛʦʜʘʭ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩ-

ʣʦʪʳ ʠ ʩʘʭʘʨʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʷʛʦʜʘʭ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ ʥʘ 4ï

11%, ʩʘʭʘʨʦʚ ʥʘ 11ï21%. ʇʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʙʦʨʥʳʭ ʫʜʦʙ-

ʨʝʥʠʡ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʷʛʦʜʘʭ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ʆʪʤʝʯʝʥʘ ʩʦʨʪʦʚʘʷ ʩʧʝʮʠʬʠʢʘ ʚʣʠʷʥʠʷ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜ-

ʢʦʨʤʦʢ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʩʘʭʘʨʦʚ 

ʚ ʷʛʦʜʘʭ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ. 

 

ɺʚʝʜʝʥʠʝ. ʂʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʩʘʜʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ, ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ [3, 4, 5, 7]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠ ʙʠʦʭʠʤʠʯʝ-

ʩʢʠʡ ʩʦʩʪʘʚ ʷʛʦʜ: ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʩʘʭʘʨʦʚ [2, 6]. ʇʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʷʛʦʜ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪ ʬʦʪʦʩʠʥʪʝʟ ʠ ʪʨʘʥʩʧʦʨʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʟ ʣʠʩʪʴʝʚ ʚ ʦʨʛʘʥʳ ʧʣʦʜʦ-

ʥʦʰʝʥʠʷ [1, 8].  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʆʆʆ çʇʣʘʥʝʪʘ ʩʘʜʦʚè ʊʘʤʙʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ 2017ï2018 ʛʛ. ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ 2012 ʛ. ʧʦʩʘʜʢʠ, ʩʦ ʩʭʝʤʦʡ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ 4Ĭ1 

ʤ, ʩ ʩʦʨʪʘʤʠ ʩʝʣʝʢʮʠʠ ɺʅʀʀʉ ʠʤ. ʀ.ɺ. ʄʠʯʫʨʠʥʘ: ɹʘʛʠʨʘ, ʉʦʟʚʝʟʜʠʝ, ɿʝʣʝʥʘʷ ʜʳʤʢʘ ʠ ʏʝʨʥʳʡ ʞʝʤʯʫʛ. ʇʦ-

ʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ, ʚ ʜʝʣʷʥʢʝ 10 ʫʯʝʪʥʳʭ ʨʘʩʪʝʥʠʡ. ʅʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʘʢʚʘʨʠʥʦʤ 6 ʠ ʤʠʢʨʦʵʣʝʤʝʥ-

ʪʘʤʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,1% ʧʨʦʚʦʜʠʣʠ ʦʜʥʦʢʨʘʪʥʦ ï ʧʝʨʝʜ ʮʚʝʪʝʥʠʝʤ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ, ʤʦʯʝʚʠʥʦʡ ï ʦʩʝʥʴʶ, 

ʧʝʨʝʜ ʦʧʘʜʝʥʠʝʤ ʣʠʩʪʴʝʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʘʥʘʣʠʟ. ʀʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʩʠʩʪʝʤʳ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʷʛʦʜ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ: ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʩʘʭʘʨʦʚ (ʪʘʙʣʠʮʳ 1ï2). 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʷʛʦʜʘʭ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʦʪʤʝʯʘʣʦʩʴ ʥʘ ʩʦʨʪʘʭ 

ɿʝʣʝʥʘʷ ʜʳʤʢʘ ʠ ʏʝʨʥʳʡ ʞʝʤʯʫʛ (130,1 ʠ 154,1 ʤʛ% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (ʪʘʙʣʠʮʘ 1). ʄʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʩ-

ʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʷʛʦʜʘʭ ʦʪʣʠʯʘʣʠʩʴ ʩʦʨʪʘ ɹʘʛʠʨʘ ʠ ʉʦʟʚʝʟʜʠʝ (117,2 ʠ 108,9 ʤʛ% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʝʢʦʨ-

ʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʘʢʚʘʨʠʥʦʤ, ʘ ʪʘʢʞʝ ʘʢʚʘʨʠʥʦʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʠ ʠʤʤʫʥʦʮʠʪʦʬʠʪʦʤ ʧʦʚʳ-

ʰʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʷʛʦʜʘʭ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ ʥʘ ʚʩʝʭ ʩʦʨʪʘʭ ʥʘ 4ï11% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʩʝʥʥʠʝ ʧʦʜʢʦʨʤʢʠ ʤʦʯʝʚʠʥʦʡ ʥʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩ-

ʣʦʪʳ ʚ ʷʛʦʜʘʭ ʟʘ ʦʙʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘ ʩʦʨʪʘʭ ɹʘʛʠʨʘ ʠ ʉʦʟʚʝʟʜʠʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʚʘʨʠʘʥʪʝ ʘʢʚʘʨʠʥ 0,5% ʩ ʙʦʨ-

ʥʦʡ ʢʠʩʣʦʪʦʡ (ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 10 ʠ 11% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ). ʅʘ ʩʦʨʪʘʭ ɿʝʣʝʥʘʷ 

ʜʳʤʢʘ ʠ ʏʝʨʥʳʡ ʞʝʤʯʫʛ ʚʘʨʠʘʥʪʳ ʩ ʘʢʚʘʨʠʥʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝ-

ʪʠʪʴ ʙʦʣʴʰʫʶ ʦʪʟʳʚʯʠʚʦʩʪʴ ʩʦʨʪʦʚ ɹʘʛʠʨʘ ʠ ʉʦʟʚʝʟʜʠʝ ʥʘ ʥʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ. ʊʘʢ, ʥʘ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʩʦʨ-

ʪʘʭ ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʥʘ 5ï11%, ʘ ʥʘ ʩʦʨʪʘʭ ɿʝʣʝʥʘʷ ʜʳʤʢʘ ʠ ʏʝʨʥʳʡ ʞʝʤʯʫʛ 

ï ʥʘ 4ï7% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʚ ʷʛʦʜʘʭ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ ʢʦʣʝʙʘʣʦʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʦʪ 10,2 ʜʦ 12,1% ʚ 

2017 ʛʦʜʫ, ʘ ʚ 2018 ʛʦʜʫ ï ʦʪ 9,5 ʜʦ 11,2% (ʪʘʙʣʠʮʘ 2). ʊʘʢʦʝ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ 2018 ʛʦʜʫ ʩʘʭʘʨʦʚ 

ʚ ʷʛʦʜʘʭ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʙʦʣʝʝ ʚʣʘʞʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʣʝʪʘ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʠ ʩʦʟʨʝʚʘʥʠʷ ʷʛʦʜ. 

ɺ 2017 ʛʦʜʫ ʥʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʘʢʚʘʨʠʥʦʤ ʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʚ ʷʛʦʜʘʭ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ ʥʘ ʩʦʨʪʘʭ ɹʘʛʠʨʘ, ʉʦʟʚʝʟʜʠʝ ʠ ɿʝʣʝʥʘʷ ʜʳʤʢʘ. ʉʦʜʝʨʞʘʥʠʝ 

ʩʘʭʘʨʦʚ ʧʦʚʳʰʘʣʦʩʴ ʩ 10,2 ʜʦ 11,5ï12,1% ʥʘ ʩʦʨʪʝ ɹʘʛʠʨʘ, ʩ 11,1 ʜʦ 12,2ï13,0% ʥʘ ʩʦʨʪʝ ʉʦʟʚʝʟʜʠʝ ʠ ʥʘ ʩʦʨʪʝ 

ɿʝʣʝʥʘʷ ʜʳʤʢʘ ʩ 12,1 ʜʦ 13,2ï13,6%. ʅʘ ʩʦʨʪʝ ʏʝʨʥʳʡ ʞʝʤʯʫʛ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʘʢʚʘʨʠʥʦʤ ʠ ʘʢʚʘʨʠʥʦʤ ʩʦʚʤʝʩʪʥʦ ʩ ʙʦʨʥʦʡ ʢʠʩʣʦʪʦʡ 

(ʩ 10,8% ʚ ʢʦʥʪʨʦʣʝ ʜʦ 12,2 ʠ 12,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʆʩʝʥʥʷʷ ʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʤʦʯʝʚʠʥʦʡ 1,0% ʥʝ ʦʢʘʟʳʚʘʣʘ ʚʣʠʷʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʚ ʷʛʦʜʘʭ 

ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ. 

ɺ 2018 ʛʦʜʫ ʥʘ ʩʦʨʪʝ ɹʘʛʠʨʘ, ʢʘʢ ʠ ʚ 2017 ʛʦʜʫ, ʚʩʝ ʚʘʨʠʘʥʪʳ ʩ ʘʢʚʘʨʠʥʦʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʫʱʝʩʪʚʝʥ-

ʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ ʚ ʷʛʦʜʘʭ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ (ʩ 9,5% ʚ ʢʦʥʪʨʦʣʝ ʜʦ 10,7ï11,0% ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʘ). ʅʘ ʩʦʨʪʘʭ ʉʦʟʚʝʟʜʠʝ ʠ ɿʝʣʝʥʘʷ ʜʳʤʢʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ ʚ ʷʛʦ-

ʜʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʘʢʚʘʨʠʥʦʤ, ʘʢʚʘʨʠʥʦʤ ʩ ʙʦʨʦʤ ʠ ʘʢʚʘʨʠʥʦʤ ʩ ʠʤʤʫʥʦʮʠʪʦʬʠʪʦʤ. ʇʦʜʢʦʨʤʢʠ 

ʘʢʚʘʨʠʥʦʤ ʩʦʚʤʝʩʪʥʦ ʩ ʩʝʨʥʦʢʠʩʣʳʤ ʮʠʥʢʦʤ ʥʝ ʦʢʘʟʳʚʘʣʠ ʚ 2018 ʛʦʜʫ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ. 
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ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʷʛʦʜʘʭ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ 

ʉʦʨʪʘ ɺʘʨʠʘʥʪʳ 
ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʤʛ% ʆʪʢʣʦʥʝʥʠʝ, 

% ʢ ʢʦʥʪʨʦʣʶ 2017 2018 ʩʨʝʜ. 

ɹʘʛʠʨʘ 

ʂʦʥʪʨʦʣʴ 111,5 122,8 117,2 - 

ɸʢʚʘʨʠʥ 0,5% + Zn 116,8 131,2 124,0 6 

ɸʢʚʘʨʠʥ 0,5% + B 121,3 136,2 128,8 10 

ɸʢʚʘʨʠʥ 0,5% + ʀʎʌ 116,2 130,4 123,3 5 

ɸʢʚʘʨʠʥ 0,5% 117,5 132,1 124,8 6 

ʄʦʯʝʚʠʥʘ 1% (ʦʩʝʥʴʶ) 113,2 124,3 118,8 1 

ʉʦʟʚʝʟʜʠʝ 

ʂʦʥʪʨʦʣʴ 105,6 112,2 108,9 - 

ɸʢʚʘʨʠʥ 0,5% + Zn 111,5 121,2 116,4 7 

ɸʢʚʘʨʠʥ 0,5% + B 116,6 125,6 121,1 11 

ɸʢʚʘʨʠʥ 0,5% + ʀʎʌ 110,2 122,2 116,2 7 

ɸʢʚʘʨʠʥ 0,5% 111,9 123,2 117,6 8 

ʄʦʯʝʚʠʥʘ 1% (ʦʩʝʥʴʶ) 105,8 112,5 109,2 0 

ɿʝʣʝʥʘʷ ʜʳʤʢʘ 

ʂʦʥʪʨʦʣʴ 126,8 133,3 130,1 - 

ɸʢʚʘʨʠʥ 0,5% + Zn 135,8 138,6 137,2 5 

ɸʢʚʘʨʠʥ 0,5% + B 137,1 140,1 138,6 7 

ɸʢʚʘʨʠʥ 0,5% + ʀʎʌ 135,2 139,5 137,4 6 

ɸʢʚʘʨʠʥ 0,5% 136,0 139,6 137,8 6 

ʄʦʯʝʚʠʥʘ 1% (ʦʩʝʥʴʶ) 127,1 134,2 130,7 0 

ʏʝʨʥʳʡ ʞʝʤʯʫʛ 

ʂʦʥʪʨʦʣʴ 149,6 158,5 154,1 - 

ɸʢʚʘʨʠʥ 0,5% + Zn 155,9 165,5 160,7 4 

ɸʢʚʘʨʠʥ 0,5% + B 158,6 167,5 163,1 6 

ɸʢʚʘʨʠʥ 0,5% + ʀʎʌ 157,8 166,2 162,0 5 

ɸʢʚʘʨʠʥ 0,5% 158,0 166,0 162,0 5 

ʄʦʯʝʚʠʥʘ 1% (ʦʩʝʥʴʶ) 150,2 159,2 154,7 0 

HCP05ɸ  2,5 2,8 2,7  

HCP05ɺ  2,5 2,8 2,7  

HCP05ɸɺ  3,2 3,5 3,4  

 
ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʚ ʷʛʦʜʘʭ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ 

ʉʦʨʪʘ ɺʘʨʠʘʥʪʳ 
ʉʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ,% ʆʪʢʣʦʥʝʥʠʝ, 

% ʢ ʢʦʥʪʨʦʣʶ 2017 2018 ʩʨʝʜ. 

ɹʘʛʠʨʘ 

ʂʦʥʪʨʦʣʴ 10,2 9,5 9,9 - 

ɸʢʚʘʨʠʥ 0,5% + Zn 11,6 10,7 11,2 13 

ɸʢʚʘʨʠʥ 0,5% + B 12,1 11,0 11,6 17 

ɸʢʚʘʨʠʥ 0,5% + ʀʎʌ 11,5 10,9 11,2 13 

ɸʢʚʘʨʠʥ 0,5% 11,8 11,0 11,4 15 

ʄʦʯʝʚʠʥʘ 1% (ʦʩʝʥʴʶ) 11,0 10,0 10,5 6 

ʉʦʟʚʝʟʜʠʝ 

ʂʦʥʪʨʦʣʴ 11,1 10,6 10,9 - 

ɸʢʚʘʨʠʥ 0,5% + Zn 12,5 10,8 11,7 7 

ɸʢʚʘʨʠʥ 0,5% + B 13,0 12,0 12,5 15 

ɸʢʚʘʨʠʥ 0,5% + ʀʎʌ 12,2 11,9 12,1 11 

ɸʢʚʘʨʠʥ 0,5% 12,5 12,1 12,3 13 

ʄʦʯʝʚʠʥʘ 1% (ʦʩʝʥʴʶ) 11,1 11,6 11,4 5 

ɿʝʣʝʥʘʷ ʜʳʤʢʘ 

ʂʦʥʪʨʦʣʴ 12,1 11,2 11,7 - 

ɸʢʚʘʨʠʥ 0,5% + Zn 13,5 11,3 12,4 6 

ɸʢʚʘʨʠʥ 0,5% + B 13,6 12,5 13,1 12 

ɸʢʚʘʨʠʥ 0,5% + ʀʎʌ 13,6 12,5 13,1 12 

ɸʢʚʘʨʠʥ 0,5% 13,2 12,8 13,0 11 

ʄʦʯʝʚʠʥʘ 1% (ʦʩʝʥʴʶ) 12,4 12,0 12,2 4 

ʏʝʨʥʳʡ ʞʝʤʯʫʛ 

ʂʦʥʪʨʦʣʴ 10,8 9,6 10,2 - 

ɸʢʚʘʨʠʥ 0,5% + Zn 10,9 10,2 10,6 4 

ɸʢʚʘʨʠʥ 0,5% + B 12,5 12,0 12,3 21 

ɸʢʚʘʨʠʥ 0,5% + ʀʎʌ 11,5 10,0 10,8 6 

ɸʢʚʘʨʠʥ 0,5% 12,2 10,8 11,5 13 

ʄʦʯʝʚʠʥʘ 1% (ʦʩʝʥʴʶ) 11,1 10,0 10,6 4 

HCP05ɸ  0,6 0,6 0,6  

HCP05ɺ  1 1 1  

HCP05ɸɺ  1 1 1  
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ʅʘ ʩʦʨʪʝ ʏʝʨʥʳʡ ʞʝʤʯʫʛ ʚ 2018 ʛʦʜʫ, ʢʘʢ ʠ ʚ 2017 ʛʦʜʫ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʘʢʚʘʨʠʥʦʤ ʠ ʘʢʚʘʨʠʥʦʤ ʩʦʚʤʝʩʪʥʦ ʩ ʙʦʨʥʦʡ ʢʠʩʣʦʪʦʡ. 

ʆʩʪʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʥʝ ʦʢʘʟʳʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ. 

ɺ ʩʨʝʜʥʝʤ, ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʘʢʚʘʨʠʥʦʤ, ʘ ʪʘʢʞʝ ʘʢʚʘʨʠʥʦʤ ʩ ʤʠʢʨʦʵʣʝ-

ʤʝʥʪʘʤʠ ʠ ʠʤʤʫʥʦʮʠʪʦʬʠʪʦʤ ʧʦʚʳʰʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʚ ʷʛʦʜʘʭ ʥʘ ʩʦʨʪʝ ɹʘʛʠʨʘ ʥʘ 13ï17% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʅʘ ʩʦʨʪʝ ʉʦʟʚʝʟʜʠʝ ʠ ɿʝʣʝʥʘʷ ʜʳʤʢʘ ʵʬʬʝʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʧʦʜʢʦʨʤʢʠ ʘʢʚʘʨʠʥʦʤ, ʘʢʚʘʨʠʥʦʤ ʩ 

ʙʦʨʦʤ ʠ ʘʢʚʘʨʠʥʦʤ ʩ ʠʤʤʫʥʦʮʠʪʦʬʠʪʦʤ. ʆʥʠ ʫʚʝʣʠʯʠʚʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʚ ʷʛʦʜʘʭ ʥʘ 11ï15% ʥʘ ʩʦʨʪʝ ʉʦ-

ʟʚʝʟʜʠʝ ʠ ʥʘ 11ï12% ʥʘ ʩʦʨʪʝ ɿʝʣʝʥʘʷ ʜʳʤʢʘ. ʅʘ ʩʦʨʪʝ ʏʝʨʥʳʡ ʞʝʤʯʫʛ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ ʚ ʷʛʦʜʘʭ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʜʢʦʨʤʢʠ ʘʢʚʘʨʠʥʦʤ ʠ ʘʢʚʘʨʠʥʦʤ ʩ ʙʦʨʥʦʡ ʢʠʩʣʦʪʦʡ ʟʘ ʦʙʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋʚʝʣʠʯʝʥʠʝ ʜʘʥ-

ʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʠʣʦ 13% ʚ ʚʘʨʠʘʥʪʝ ʩ ʘʢʚʘʨʠʥʦʤ ʠ 21% ʚ ʚʘʨʠʘʥʪʝ ʩ ʩʦʚʤʝʩʪʥʦʡ ʧʦʜʢʦʨʤʢʦʡ ʘʢʚʘʨʠʥʦʤ ʠ 

ʙʦʨʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʘʢʚʘʨʠʥʦʤ 6 ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʘʩʢʦʨʙʠ-

ʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʷʛʦʜʘʭ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ ʥʘ 4ï11%, ʩʘʭʘʨʦʚ ʥʘ 11ï21% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʠ ʚʘʨʠʘʥʪʘ. 

ʇʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʙʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʷʛʦʜʘʭ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. ʉʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ 

ʜʨʫʛʠʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʤʦʯʝʚʠʥʳ ʥʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʦʪʤʝʯʝʥʦ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʦʨʪʦʚʘʷ ʩʧʝʮʠʬʠʢʘ ʨʝʘʢ-

ʮʠʠ ʩʤʦʨʦʜʠʥʳ ʯʝʨʥʦʡ ʥʘ ʥʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʩʘʭʘʨʦʚ 

ʚ ʷʛʦʜʘʭ. 
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CONTENT OF ASCORBIC ACID AND SUGARS  
IN CERTAIN BLACK CERTAINS BERRIES UNDER THE INFLUENCE  
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Abstract. We studied the effect of foliar nutrition 

with an aquarium 6 at a concentration of 0.5% and with trace 

elements at a concentration of 0.1%, as well as urea at a con-

centration of 1% on the content of ascorbic acid and sugars in 

berries. An increase in the content of ascorbic acid in black 

currant berries by 4 ... 11%, sugars by 11 ... 21% has been 

established. The effect of boron fertilizers on the content of 

ascorbic acid in berries is shown. The varietal specificity of 

the influence of foliar dressings on the content of ascorbic acid 

and sugars in black currant berries is noted. 
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ɃȺȺȫȰȸȮȨȳȴȷȸɂ ȷȮȷȸȫȲɁ ȵȶȮȲȫȳȫȳȮɅ ȹȪȴȧȶȫȳȮȯ 
Ȩ ȴȶȩȦȳȮȽȫȷȰȴȲ ȭȫȲȱȫȪȫȱȮȮ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, 

ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʘʷ ʩʭʝʤʘ, ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʕɺʄ, ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʠ ʚʥʝʩʝʥʠʷ ʚ ʧʦʯʚʫ. 

ɸʥʥʦʪʘʮʠʷ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʪʭʦʜʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʛʨʦʤʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠ-

ʘʣʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʫʨʦʞʘʡʥʦʩʪʠ 

ʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ.  

ʆʩʥʦʚʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʜʩʪʠʣʦʯʥʳʡ ʥʘʚʦʟ ʢʨʫʧ-

ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʩʚʠʥʝʡ, ʦʚʝʮ, ʧʦʤʝʪ ʧʪʠʮʳ, 

ʪʦʨʬ, ʩʦʣʦʤʘ ʟʝʨʥʦʚʳʭ, ʢʨʫʧʷʥʳʭ ʢʫʣʴʪʫʨ, ʙʦʪʚʘ 

ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʳ ʠ ʜʨʫʛʠʭ ʦʪʭʦʜʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [9]. 

ɺ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʜʝ ʦʪʭʦʜʳ ʩʦʜʝʨʞʘʪ ʙʦʣʝʟ-

ʥʝʪʚʦʨʥʳʝ ʙʘʢʪʝʨʠʠ ʠ ʛʝʣʴʤʠʥʪʳ. ɺʩʸ ʵʪʦ ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʝʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʟʘʛʨʷʟʥʷʷ ʚʦʜʦʸʤʳ ʠ 

ʧʦʯʚʫ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʜʦʣʞʥʳ ʩʢʣʘʜʠʨʦʚʘʪʴʩʷ ʚ 

ʥʘʚʦʟʦʭʨʘʥʠʣʠʱʘʭ, ʛʜʝ ʚ ʥʠʭ ʧʨʦʪʝʢʘʝʪ ʤʝʟʦʬʠʣʴʥʳʡ 

ʧʨʦʮʝʩʩ. ɿʘ ʪʝʤ ʠʭ ʥʘʜʦ ʠʟʤʝʣʴʯʘʪʴ ʜʦ 5-10 ʤʤ, ʜʦʚʦʜʠʪʴ 

ʜʦ ʚʣʘʞʥʦʩʪʠ 50-60% ʩ ʧʣʦʪʥʦʩʪʴʶ 0,6-0,7 ʪ/ʤ3 ʠ ʟʘ-

ʢʣʘʜʳʚʘʪʴ ʚ ʘʵʨʘʮʠʦʥʥʳʝ ʮʝʭʘ ï ʙʠʦʨʝʘʢʪʦʨʳ. ʇʨʠ 

ʧʦʜʘʯʝ ʚʦʟʜʫʭʘ ʚ ʙʠʦʨʝʘʢʪʦʨ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʝ ʠʥ-

ʪʝʥʩʠʬʠʮʠʨʫʝʪʩʷ ʙʠʦʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ, ʩʦʧʨʦʚʦʞ-

ʜʘʶʱʠʡ ʚ ʪʝʯʝʥʠʝ 5-6 ʩʫʪʦʢ ʪʝʨʤʦʬʠʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60-650ʉ. ʇʦʣʫʯʝʥʥʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ 

ʫʜʦʙʨʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʝ ʠ ʛʦʪʦʚʦ ʜʣʷ ʚʥʝʩʝʥʠʷ 

ʚ ʧʦʯʚʫ. 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʙʣʦʯʥʦ-

ʤʦʜʫʣʴʥʘʷ ʩʭʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʧʨʠ-

ʥʷʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʦʨʘ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʥʝʩʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʩ 

ʦʙʦʩʥʦʚʘʥʠʝʤ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ ʟʝʤʣʝʜʝʣʠʠ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʟʝʤʣʝʜʝʣʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʥʦ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ 

ʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚʘʭ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ï ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʫʜʦʙʨʝʥʠʷʭ. 

ʂʦʨʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʩʪʘʚʷʪ ʥʦʚʳʝ ʟʘʜʘʯʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʠʥʪʝʥʩʠʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʯʘʩʪʦ ʚʳʟʳʚʘʝʪ ʫʭʫʜʰʝʥʠʝ ʛʫʤʫʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʦʯʚʘʭ ʤʝʜʣʝʥʥʦ, ʥʦ ʥʝʫʢʣʦʥʥʦ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʰʠʨʦʢʠʤ ʦʩʚʦʝʥʠʝʤ ʧʨʦʧʘʰ-

ʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ, ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʧʦʯʚʫ ʪʷʞʝʣʳʭ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʩʦʢʨʘʱʝʥʠʝʤ 

ʧʦʩʝʚʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʘ ʪʘʢʞʝ ʥʘʨʘʩʪʘʶʱʠʤʠ ʵʨʦʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦʯʚ. 

ɺʦʩʧʦʣʥʠʪʴ ʵʪʦʪ ʜʝʬʠʮʠʪ ʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʦʙʦ-

ʛʘʱʘʶʪ ʧʦʯʚʫ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʨʝʘʢʮʠʶ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩ-

ʪʚʦʨʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʝʤ ʩʘʤʳʤ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʚʳʰʝʥʠʠ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʦʚ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 
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ɺ ʛʦʜ ʚ ʮʝʣʦʤ ʥʘ ʧʣʘʥʝʪʝ ʚ ʧʦʯʚʫ ʚʥʦʩʠʪʩʷ ʦʢʦʣʦ 25 ʤʣʨʜ ʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʥʘʚʦʟ), 

ʠʣʠ ʧʨʠʤʝʨʥʦ 15 ʪ ʥʘ ʛʘ ʧʘʰʥʠ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʚ ʅʠʜʝʨʣʘʥʜʘʭ ï ʦʢʦʣʦ 27 ʪ/ʛʘ, ɸʥʛʣʠʠ ï 25 ʪ/ʛʘ ʠ ʉʐɸ ï 14 ʪ/ʛʘ [1].   

ʇʦ ʜʘʥʥʳʤ FAOSTAT, ʦʙʲʝʤ ʚʥʝʩʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʞʠʚʦʪʥʦʛʦ ʩʳʨʴʷ ʟʘ ʧʝʨʠʦʜ 2013-2017 ʛʛ. ʚ 

ʤʠʨʝ ʚʳʨʦʩ ʩ 26,7 ʤʣʥ ʪʦʥʥ ʚ 2013 ʛʦʜʫ ʜʦ 27,6 ʤʣʥ ʪʦʥʥ ʚ 2017 ʛʦʜʫ.  ɺ 2017 ʛʦʜʫ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʣʷʣʠ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʥʘʚʦʟ, ʢʦʩʪʥʘʷ ʠ ʨʳʙʥʘʷ ʤʫʢʘ ʠ ʜʨ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ʢʦʤʧʘʥʠʠ Market Publishers, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʩ 2018 ʧʦ 2022 ʛʦʜ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 

ʚʳʨʘʩʪʠʪ ʥʘ 12% ʠ ʦʙʲʝʤ ʨʳʥʢʘ ʧʨʝʚʳʩʠʪ 11 ʤʣʨʜ ʜʦʣʣʘʨʦʚ [2].   

ʂʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʷʚ-

ʣʷʶʪʩʷ: ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ, ʢʘʩʘʶʱʠʝʩʷ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʳʭ ʫʜʦʙʨʝ-

ʥʠʡ; ʨʘʩʪʫʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠʟʤʝʥʷʶʱʘʷ ʤʝʪʦʜʳ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʟʦʧʘʩʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ.  

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʝʛʦ ʨʦʩʪʘ ʷʚʣʷʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʫ-

ʱʠʡ ʩʧʨʦʩ ʥʘ ʬʝʨʤʝʨʩʢʠʝ ʧʨʦʜʫʢʪʳ. 

ʇʦ ʨʘʩʯʝʪʘʤ ɺʅʀʇʊʀʆʋ, ʚ ʩʨʝʜʥʝʤ ʝʞʝʛʦʜʥʦ ʚ ʧʦʯʚʘʭ ʧʘʰʥʠ ʈʌ ʤʠʥʝʨʘʣʠʟʫʝʪʩʷ ʩʚʳʰʝ 60 ʤʣʥ ʪʦʥʥ 

ʛʫʤʫʩʘ, ʚʦʩʧʦʣʥʷʝʪʩʷ ʣʠʰʴ 24, ʜʝʬʠʮʠʪ ʩʦʩʪʘʚʣʷʝʪ 37 ʤʣʥ ʪʦʥʥ. ɼʣʷ ʝʛʦ ʧʦʢʨʳʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʨʠʤʝʥʷʪʴ 740 ʤʣʥ ʪʦʥʥ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʨʘʚʥʦʮʝʥʥʳʭ ʧʦʜʩʪʠʣʦʯʥʦʤʫ ʥʘʚʦʟʫ [3]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʚ 2017 ʛʦʜʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʙʳʣʦ ʚʥʝʩʝʥʦ 66 597 ʪʳʩ. 

ʪʦʥʥ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʯʪʦ ʥʘ 2,1% ʙʦʣʴʰʝ, ʯʝʤ ʚ 2016 ʛʦʜʫ, ʢʦʛʜʘ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 65 221 ʪʳʩ. ʪʦʥʥ. 

ɺʩʝʛʦ ʩ 2013 ʛʦʜʘ ʦʙʲʝʤ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʫʚʝʣʠʯʠʣʩʷ ʥʘ 19,6%: ʩ 55 685 ʪʳʩ. ʪʦʥʥ ʚ 2013 ʛʦʜʫ ʜʦ 66 597 ʪʳʩ. ʪʦʥʥ ʚ 2017 ʛʦʜʫ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʥʝʩʝʥʠʶ 

ʤʝʥʝʝ 1 ʪ/ʛʘ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 10% ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ [4]. 

ʇʨʝʟʠʜʝʥʪʦʤ ʈʦʩʩʠʠ ɺ.ɺ. ʇʫʪʠʥʳʤ 3 ʘʚʛʫʩʪʘ 2018 ʛʦʜʘ ʫʪʚʝʨʞʜʝʥ ʌɿ ˉ 280 çʆʙ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʠ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [5].    

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʧʨʦʩ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝ-

ʤʦʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʪʘʪʴʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʪʴʠ ʚ ʨʦʩʩʠʡʩʢʠʭ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʘʩʴ ʙʠʦʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʦʪʢʨʳʪʦʛʦ 

ʪʠʧʘ ʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʨʦʙʣʝʤʳ ʦʭʨʘʥʳ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʚʦʟʨʦʜʠʣʠ ʠʥʪʝʨʝʩ ʢ ʧʨʠʤʝʥʝʥʠʶ ʦʜʥʦʛʦ ʠʟ ʩʪʘʨʝʡʰʠʭ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ. ɹʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʷʤ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʧʣʦʜʦʨʦʜʠʝ ʥʘʰʠʭ 

ʧʦʯʚ ʠ ʦʩʦʙʝʥʥʦ çʩʪʘʨʘʷ ʩʠʣʘ ʧʦʯʚʳè ʪʨʝʙʫʶʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʭʦʟʷʡʩʪʚʘ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʠ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʫʜʦʙʨʝʥʠʡ ʚ ʮʝʣʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʧʣʦʜʦ-

ʨʦʜʠʷ ʧʦʯʚʳ, ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʵʪʦʪ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʚʭʦʜʠʪ: ʥʘʢʦʧʣʝʥʠʝ ʠ ʭʨʘʥʝʥʠʝ, ʦʨʛʘʥʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʧʝʨʝʚʦʟʢʠ ʫʜʦʙʨʝʥʠʡ; ʥʘʣʠʯʠʝ ʢʦʤʧʣʝʢʩʘ ʤʘʰʠʥ ʧʦ ʚʥʝʩʝʥʠʶ; ʥʘʣʠʯʠʝ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʤʝ-

ʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ.  

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʶʪʩʷ: ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ; ʨʝʘʣʠʟʘʮʠʷ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʚ ʘʛʨʦʮʝʥʦʟʘʭ; ʨʝʘʣʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʜʦʙʨʝʥʠʡ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ; ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ; ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʠ ʟʘʜʘʯ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʠ ʦʪ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʧʨʠʤʝʥʷʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʪʦ ʝʩʪʴ ʦʪ ʚʩʝʛʦ ʩʣʦʞʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ ʞʠʟʥʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ. ʆʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʩʪʘʙʠʣʴ-

ʥʳʭ, ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʭʨʘ-

ʥʝʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ [6].   

ʆʙʱʝʭʦʟʷʡʩʪʚʝʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ   

ʙʦʣʴʰʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʥʷʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʥʝʩʝʥʠʷ, ʘ ʪʘʢʞʝ ʮʝʣʦʛʦ ʨʷʜʘ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʧʨʷʤʦʤʫ ʜʝʡʩʪʚʠʶ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡ-

ʥʦʩʪʠ ʧʦʜ ʚʦʟʜʝʣʳʚʘʝʤʳʝ ʢʫʣʴʪʫʨʳ ʠ ʠʭ ʧʦʩʣʝʜʝʡʩʪʚʠʶ ʩ ʫʯʸʪʦʤ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɼʘʞʝ ʚ ʫʩʣʦʚʠʷʭ 

ʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʠ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʝ ʨʘʚʥʦʟʥʘʯʥʘ ʠ ʦʜʠʥʘʢʦʚʘ. 

ʂʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʶʪʩʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʯʠʩʪʳʡ ʜʦʭʦʜ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʚʠʜʝ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʡ ʩʭʝʤʳ [7], ʢʦʪʦʨʘʷ ʧʦʩʣʝ ʥʘʰʝʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ (ʨʠʩʫʥʦʢ 1) ʧʦʟ-

ʚʦʣʷʝʪ ʦʭʚʘʪʠʪʴ ʚʩʝ ʘʩʧʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʥʝʩʝʥʠʷ ʵʪʦʛʦ 

ʚʠʜʘ ʫʜʦʙʨʝʥʠʡ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ ʟʝʤʣʝʜʝʣʠʠ  
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ʈʠʩʫʥʦʢ 1. ɹʣʦʯʥʦ-ʤʦʜʫʣʴʥʘʷ ʩʭʝʤʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 

 

ʇʨʠʥʷʪʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʙʣʦʢ-ʩʭʝʤʝ ʨʘʩʯʝʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʥʝʩʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ:  

ʏɼï ʯʠʩʪʳʡ ʜʦʭʦʜ; ɽ ï ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ; ʉ ï ʩʪʦʠʤʦʩʪʴ ʧʨʠʙʘʚʢʠ ʫʨʦ-

ʞʘʷ; ʉ1 ï ʧʨʷʤʦʝ ʜʝʡʩʪʚʠʝ; ʉ2 ï ʧʦʩʣʝʜʝʡʩʪʚʠʝ; ʉɺʂ ï ʩʪʦʠʤʦʩʪʴ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ ʫʜʦʙ-

ʨʝʥʠʡ; ʄki ï ʦʙʲʝʤ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʦʜ i-ʢʫʣʴʪʫʨʫ; ὔ  ï ʥʦʨʤʘʪʠʚ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ i-ʢʫʣʴʪʫʨʳ; 0,001 ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʢʛ ʚ ʪ; ὅ ï ʩʪʦʠʤʦʩʪʴ i-ʢʫʣʴʪʫʨʳ; ὅ̐  ̋ï ʩʪʦʠʤʦʩʪʴ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʦʪ ʧʦʩʣʝʜʝʡʩʪʚʠʷ 

ʫʜʦʙʨʝʥʠʡ; ˙  ï ʦʙʲʝʤ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʣʦʱʘʜʷʭ ʧʘʰʥʠ; ὔ̐  ̋ï ʥʦʨʤʘʪʠʚ ʧʨʠʙʘʚʢʠ 

ʫʨʦʞʘʷ ʦʪ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʫʜʦʙʨʝʥʠʡ; ὑ   ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ; ʇ ï ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ; 

ɼʂ ï ʜʦʣʷ ʢʫʣʴʪʫʨʳ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, % ; ʀʦʨʛ ï ʩʪʦʠʤʦʩʪʴ ʫʜʦʙʨʝʥʠʡ; ʀɿ ï ʟʘʪʨʘʯʝʥʥʳʝ ʵʥʝʨʛʦ-

ʨʝʩʫʨʩʳ; ʀʊ ï ʦʧʣʘʪʘ ʪʨʫʜʘ ʨʘʙʦʯʠʭ, ʟʘʥʷʪʳʭ ʥʘ ʫʜʘʣʝʥʠʠ ʥʘʚʦʟʘ; ʄ  ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʩʦʥʘʣʘ, ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ 

ʦʜʥʫ ʤʘʰʠʥʫ; Ὣ̘  ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʛʦʨʶʯʝʛʦ; ʊʇ ï ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʤʘʰʠʥʳ, ʫʩʪʨʦʡʩʪʚʘ; ‎ȟ•  ʢʦ-

ʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʩʯʝʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʦʨʶʯʝʛʦ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʫʩʣʦʚʥʦʝ ʪʦʧʣʠʚʦ  

(‎ ï 0,123 ; • ï 1,57); Nʕ ï ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ; Ὢ  ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ; 

  θ  ʢʦʵʬʬʠʮʠʝʥʪ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ; Ὑ̃  ʨʘʜʠʫʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ; ˞̆̋  ʩʪʦʠʤʦʩʪʴ 

ʵʥʝʨʛʦʨʝʩʫʨʩʘ (ʪʦʧʣʠʚʘ); ˔̞  ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʧʦ ʢʘʞʜʦʡ ʤʘʰʠʥʝ ʥʘ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʶ; ɿʈ ï ʟʘʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; ˔̖ ̑  ʟʘʪʨʘʪʳ ʥʘ ʭʨʘʥʝʥʠʝ ʤʘʰʠʥ, ʟʘʢʨʝʧʣʝʥʥʳʭ ʟʘ ʬʝʨʤʦʡ; ˔̔ ̋ȟ̝̑̔̓̑ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʪʝʢʫʱʠʡ ʠ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ; ὲ  ʢʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥ; ὖ̔ȟ̓̏  ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ; ˔̔Ȣ̖̑  ʟʘʪʨʘʪʳ ʥʘ ʭʨʘʥʝʥʠʝ ʦʜʥʦʡ ʤʘʰʠʥʳ; ὡ  ʩʪʦʠʤʦʩʪʴ (ʯʠʩʪʘʷ) ʦʙʲʝʤʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙ-

ʨʝʥʠʡ ʥʘ ʚʳʭʦʜʝ; WH ï ʚʣʘʞʥʦʩʪʴ ʥʘʚʦʟʘ; Wʉʄ  ʚʣʘʞʥʦʩʪʴ ʩʤʝʩʠ; ὡ̍  ʚʣʘʞʥʦʩʪʴ ʢʦʤʧʦʩʪʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠ-
ʘʣʘ;  ˞ɀ ʩʪʦʠʤʦʩʪʴ ʚʣʘʛʦʧʦʛʣʘʱʘʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʩʦʩʪʘʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ; ˕̓ ̑  ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʝ-

ʨʝʚʦʟʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʢ ʤʝʩʪʫ ʭʨʘʥʝʥʠʷ ʠʣʠ ʢ ʤʝʩʪʫ ʚʥʝʩʝʥʠʷ; ˞̐  ʩʫʤʤʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʧʦ 
ʧʝʨʝʚʦʟʢʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʢ ʤʝʩʪʫ ʭʨʘʥʝʥʠʷ; ὡ̑  ʯʘʩʦʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ ʯʠʩʪʦʤ ʚʠʜʝ; ˞̉

 ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʚʦʜʠʪʝʣʝʡ; ʉʊ ï ʩʪʦʠʤʦʩʪʴ ʪʦʧʣʠʚʘ; ˞̒ ̍  ʩʪʦʠʤʦʩʪʴ ʩʤʘʟʦʯʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠ-

ʘʣʦʚ; ˞̓ ̑  ʩʪʦʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ; ˞̙  ʠʟʥʦʩ ʠ ʨʝʤʦʥʪ ʰʠʥ; ˞̏  ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ 

ʦʪʯʠʩʣʝʥʠʷ; ˞̎  ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʩʭʦʜʳ (ʥʘʢʣʘʜʥʳʝ); Ὣ  ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʘ; •  ʢʦʵʬ-
ʬʠʮʠʝʥʪ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ; ὰ  ʚʝʣʠʯʠʥʘ ʧʨʦʙʝʛʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩ ʛʨʫʟʦʤ; 

ὠ̓  ʪʝʭʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ;  ˟̐ ̑  ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʨʘ-

ʙʦʪʳ; ˕̓ ̑  ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʫʜʦʙʨʝʥʠʡ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ; ˑ̑ȟˑ̋  ʥʝʜʦʩʪʘʶʱʝʝ 
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ʢʦʣʠʯʝʩʪʚʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ; ὔȟὖȟὑ  ʩʦʜʝʨʞʘʥʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ; ʂʉʄ 

ï ʩʪʦʠʤʦʩʪʴ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ; ˔̞  ʟʘʪʨʘʪʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ; ˔̑  ʟʘʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪ; ˔̓ ̏  

ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ; ˔̔ ̅  ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠ ʩʥʷʪʠʝ ʪʝʭʥʠʢʠ ʩ ʭʨʘʥʝʥʠʷ; ˟̐  ʬʘʢʪʠ-

ʯʝʩʢʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʤʘʰʠʥʳ ʥʘ ʚʥʝʩʝʥʠʠ;  ̇  ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʩʦʥʘʣʘ, ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʦʜʠʥ ʘʛʨʝʛʘʪ; ˔̔ Ȣ̅̓ ̑  

ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʢʘʧʠʪʘʣʴʥʳʡ ʠ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ; ˔̔ Ȣ̅̓ ̏  ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ; 

˔̔ Ȣ̅̋ ̑  ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʦʜʥʦʡ ʤʘʰʠʥʳ;  ὲ  ʢʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʧʦ ʚʥʝʩʝʥʠʶ; 

˗̈  ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʤʘʰʠʥʳ; ˞̍ ̔  ʩʪʦʠʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʷʭ, ʧʦʣʫ-

ʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʨʘʥʝʥʠʷ ʩʤʝʩʝʡ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʭʦʟʷʡʩʪʚʝ; ˞ȟ˞ ȟ˞ ȟ˞  ʩʪʦʠʤʦʩʪʴ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, 

ʢʘʣʠʷ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ; ˙̞  ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʷʭ; ˕̅ ̔  ʩʪʦʠʤʦʩʪʴ ʨʝʘ-

ʣʠʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʨʦʞʘʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ; ˠ̐  ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʫʯʝʥʥʳʡ 
ʫʨʦʞʘʡ; ˠ̂  ʫʨʦʞʘʡ ʙʝʟ ʫʜʦʙʨʝʥʠʡ; ˔̖ Ȣ̑̔  ʟʘʪʨʘʪʳ ʥʘ ʭʨʘʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʨʦʞʘʷ; ˔̓ Ȣ̖̑ ̑  ʟʘʪʨʘʪʳ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʨʦʞʘʷ. 

ʊʘʢ ʢʘʢ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 

ʩʚʷʟʘʥʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʯʠʩʣʝʥʠʡ, ʨʘʩʯʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʭ ʧʨʦʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʕɺʄ. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʙʦʨ, ʥʘʢʦʧʣʝʥʠʝ, ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʦʨʘ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ [8].  

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʣʫʯʝʥʠʝ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʧʫʪʸʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʛʫʤʫʩʦʦʙʝʩʧʝʯʝʥʠʷ ʧʦʯʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ  ʢʘʢ ʩʣʦʞʥʫʶ ʙʠʦʪʝʭʥʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ ʩ ʚʟʘʠʤʦʩʚʷ-

ʟʘʥʥʳʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ çʩʝʚʦʦʙʦʨʦʪ ï ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʷʭ ï ʨʝʩʫʨʩʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙ-

ʨʝʥʠʡ ï ʧʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷè ʠ ʯʝʣʦʚʝʢ, ʫʧʨʘʚʣʷʶʱʠʡ ʵʪʦʡ ʩʠʩʪʝʤʦʡ. ʇʦʜʩʠʩʪʝʤʫ çʆʨʛʘʥʠʢʘè ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʦʩʪʦʷʱʫʶ ʠʟ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʙʣʦʢʦʚ: 

ʥʘʚʦʟ, ʤʘʰʠʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʨʦʜʫʢʮʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʦʧʪʠʤʠʟʘ-

ʮʠʶ ʧʘʨʘʤʝʪʨʦʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʥʘ ʕɺʄ ʩ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʤʠʥʠʤʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʟʘʪʨʘʪ 

ʧʨʠ ʤʘʢʩʠʤʫʤʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʤʥʦʞʝʩʪʚʦʤ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ ʚ 

ʙʣʦʢʘʭ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʧʨʠʥʠʤʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʩʪʘʪʴʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʪʨʘʪʥʦʡ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʭʦʟʷʡʩʪʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʠʭ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʡ ʩʭʝʤʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ.  
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EFFICIENCY OF FERTILIZER  APPLICATION SYSTEM  IN ORGANIC AGRICULTURE  
 
Key words: organic fertilizers, block-modular 

scheme, computer program, the effectiveness of the choice 
of technology of introduction into the soil. 

Abstract. Agricultural waste represents a huge 
energy potential for improving soil fertility, productivity 
and high quality products.  

The main components of the production of organic 
fertilizers are straw of cereals and cereals, litter of cattle, pigs, 
poultry and manure in the content of chickens in cages. 

 In its natural form, the waste contains pathogenic 
bacteria and helminths. All this has a negative impact on the 
environment, polluting water and soil. Organic waste should 
be stored in manure storage facilities where a mesophilic pro-
cess takes place. Then they should be crushed to 

5-10 mm, brought to a moisture content of 50-60% with a den-

sity of 0.6-0.7 t/m3 and put in the aeration plant ï bioreactors. 
When air is supplied to the bioreactor, the decomposition pro-
cess is intensified in the organic mass, accompanying the ther-
mophilic process at a temperature of 60-650C for 5-6 days. 
The resulting organic fertilizer is environmentally friendly and 
ready for application to the soil. 

The article presents the developed block-modular 
scheme that allows to assess the level of technical decision-

making when optimizing the selection of promising tech-
nologies for the production and application of organic fer-
tilizers at the economic level with the justification of tech-
nical and economic efficiency in organic farming. 
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ȴȷȴȧȫȳȳȴȷȸȮ ȷȸȶȹȰȸȹȶȳȴȩȴ ȷȴȷȸȴɅȳȮɅ  
ȽȫȶȳȴȭȫȲȴȨ ȷȫȩȶȫȩȦȼȮȴȳȳɁȻ  
Ȩ ȨɁȷȴȰȴȰȹȱɂȸȹȶȳɁȻ ȦȩȶȴȱȦȳȪȾȦȺȸȦȻ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʨʥʦʟʸʤ, ʩʪʨʫʢʪʫʨʥʳʡ ʩʦ-
ʩʪʘʚ ʧʦʯʚ, ʬʨʘʢʮʠʷ. 

ɸʥʥʦʪʘʮʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ 
ʣʝʩʥʳʭ ʧʦʣʦʩ ʠ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʟʘʣʝʞʥʳʭ ʫʛʦʜʠʡ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʛʨʫʧʧʠ-
ʨʦʚʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʥʦ ʧʦ ʨʘʟʣʠʯ-
ʥʦʤʫ ʩʮʝʥʘʨʠʶ. ʇʨʠ ʘʛʨʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʩʦʜʝʨʞʘ-
ʥʠʝ ʛʣʳʙʠʩʪʦʡ ʬʨʘʢʮʠʠ (>10 ʤʤ) ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ 
ʦʪ 6 ʜʦ 14 ʨʘʟ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝʞʴʶ. 
ɼʦʣʷ ʧʳʣʝʚʘʪʦʡ ʬʨʘʢʮʠʠ (<0,25 ʤʤ) ʥʘ ʧʘʰʥʝ, ʥʘʧʨʦ-
ʪʠʚ, ʫʤʝʥʴʰʘʝʪʩʷ ʚ 2-4 ʨʘʟʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨ-
ʥʦʩʪʠ ʩʥʠʞʘʝʪʩʷ ʦʪ 8 ʜʦ 13 ʨʘʟ. ɼʣʷ ʧʦʯʚ ʧʘʰʥʠ ʦʪʤʝ-

ʯʝʥʦ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʘʛʨʦʥʦʤʠʯʝʩʢʠ 

ʮʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ (×10-0,25 ʤʤ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝ-
ʞʴʶ ʠ ʣʝʩʦʧʦʣʦʩʦʡ ʜʣʷ ʚʩʝʭ ʦʪʦʙʨʘʥʥʳʭ ʩʣʦʝʚ. ɼʣʷ 
ʧʘʰʥʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ 58-73%, ʪʦ-
ʛʜʘ ʢʘʢ ʜʣʷ ʣʝʩʥʦʡ ʧʦʣʦʩʳ ʠ ʟʘʣʝʞʠ ʜʦʣʷ ʘʛʨʝʛʘʪʦʚ ʨʘʟ-

ʤʝʨʦʤ 0,25-10 ʤʤ ʩʦʩʪʘʚʣʷʝʪ 85-95%. ɸʛʨʦʣʝʩʦʤʝʣʠʦʨʘ-
ʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʱʘʜʷʱʝ ʥʘ ʩʪʨʫʢʪʫʨ-
ʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ɼʦʣʷ ʛʣʳʙʠʩʪʦʡ ʬʨʘʢ-
ʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʉʫʤʤʘ ʘʛʨʦʥʦʤʠʯʝ-
ʩʢʠ ʮʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʚ ʧʦʯʚʝ ʣʝʩʥʦʡ ʧʦʣʦʩʳ ʩʨʘʚʥʠʤʘ 
ʩʦ ʟʥʘʯʝʥʠʝʤ ʵʪʦʡ ʚʝʣʠʯʠʥʳ ʥʘ ʟʘʣʝʞʠ. ʈʘʩʩʯʠʪʘʥʳ ʥʝ-
ʢʦʪʦʨʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ ʯʝʨʥʦʟʝʤ-

ʥʳʭ ʧʦʯʚ.  
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ɺʚʝʜʝʥʠʝ. ʇʦʚʩʝʤʝʩʪʥʦʝ ʫʭʫʜʰʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ ʩʣʦʞʝʥʠʷ ʯʝʨʥʦʟʝʤʦʚ ʠ ʜʨʫ-

ʛʠʭ ʧʦʯʚ, ʢʦʪʦʨʳʝ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʥʘ ʫʨʦʞʘʡ, ʪʨʝʙʫʝʪ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʠʭ ʠʟʤʝʥʝʥʠ-

ʷʤʠ ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʘ ʩʦʩʪʦʷʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʟʝʤʝʣʴ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʫʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʧʣʦʪʥʦʩʪʠ ʧʦʯʚ [1].  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʬʠʟʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʥʝʦʙʭʦʜʠʤʳ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ [2]. ʎʝʣʴʶ ʥʘʰʠʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʚʦʟʦʙʥʦʚʣʝʥʠʝ 

ʜʣʠʪʝʣʴʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝ-

ʤʴʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʨʘʩʪʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʝʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʠʟʤʝʥʝʥʠʝʤ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʚ ʘʛʨʦ-

ʣʝʩʦʣʘʥʜʰʘʬʪʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʠ ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ 2018-2019 ʛʛ. 

ʚ ʦʪʜʝʣʝ ʘʛʨʦʧʦʯʚʦʚʝʜʝʥʠʷ  ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ ʅʀʀʉʍ ʎʏʇ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʟʘ-

ʢʣʘʜʢʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʧʨʝʜʝʣʘʭ ʘʛʨʦʣʝʩʦʣʘʥʜʰʘʬʪʘ. ɹʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʘʛʨʦ-

ʣʝʩʦʣʘʥʜʰʘʬʪ: ʟʘʣʝʞʴ ʢʦʩʠʤʘʷ 1882 ʛ. ʟʘʧʦʚʝʜʥʠʢʘ ˉ 1; ʣʝʩʦʧʦʣʦʩʘ ˉ 40; ʧʘʰʥʷ 1952 ʛ. ʨʘʩʧʘʰʢʠ. ʆʙʨʘʟʮʳ 

ʥʘ ʫʯʘʩʪʢʝ, ʧʣʦʱʘʜʴʶ 1,2 ʛʘ, ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʩ 24 ʪʦʯʝʢ ʦʧʨʦʙʦʚʘʥʠʷ. 

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʯʝʨʥʦʟʝʤʦʤ ʩʝʛʨʝʛʘʮʠʦʥʥʳʤ (ʦʙʳʢʥʦʚʝʥʥʳʤ 

ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 1977 ʛ.). ɺ ʧʦʯʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʣʦʷʭ 0-10; 10-20 ʠ 20-40 ʩʤ ʠʟʫʯʘʣʩʷ ʩʪʨʫʢʪʫʨʥʳʡ 

ʩʦʩʪʘʚ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʅ.ʀ. ʉʘʚʚʠʥʦʚʫ (ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʯʚʳ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ). ɺʩʝ 

ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʤ ʠ ʜʠʩʧʝʨʩʠ-

ʦʥʥʳʤ ʤʝʪʦʜʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʪʤʝʯʘʝʤ, ʯʪʦ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʘʥʪʨʦ-

ʧʦʛʝʥʥʦʤ ʠ ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ 

ʚʝʨʭʥʝʛʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʣʦʷ ʧʦʯʚʳ. ʅʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʦ ʠʟʤʝʥʷʣʘʩʴ ʜʦʣʷ ʛʣʳʙʠʩʪʦʡ ʯʘʩʪʠ ʬʨʘʢʮʠʠ (>10 

ʤʤ). ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʪʩʫʪʩʪʚʠʠ ʝʝ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ 0-10 ʩʤ ʧʦʯʚʳ ʟʘʣʝʞʠ (2,86Ñ0,24%) ʠ ʥʝʙʦʣʴʰʦʤ ʩʦʜʝʨ-

ʞʘʥʠʠ ʚ ʧʦʯʚʘʭ ʣʝʩʥʦʡ ʧʦʣʦʩʳ (7,05Ñ0,96%), ʚ ʧʘʭʦʪʥʳʭ ʘʥʘʣʦʛʘʭ ʦʥʘ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʜʦ 

40,31Ñ2,26% (ʪʘʙʣʠʮʘ 1).  

 
ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ ʂʘʤʝʥʥʦʡ ʉʪʝʧʠ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʚʦʟʜʝʡʩʪʚʠʷ, 2019 ʛ. 

ɺʘʨʠʘʥʪ 

ʉʫʤʤʘ ʤʝʟʦʘʛʨʝʛʘʪʦʚ (ʘʛ-

ʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʛ-

ʨʝʛʘʪʦʚ) 10-0,25 ʤʤ, % 

ʂʦʵʬʬʠʮʠʝʥʪ  

ʩʪʨʫʢʪʫʨʥʦʩʪʠ,  

ʂʩ 

ʉʫʤʤʘ 

ʤʘʢʨʦ-ʘʛʨʝʛʘʪʦʚ 

>10 ʤʤ, % 

ʉʫʤʤʘ ʤʝʣʢʦʛʣʳʙʠ-

ʩʪʳʭ ʘʛʨʝʛʘʪʦʚ 

10-5 ʤʤ, % 

ʉʫʤʤʘ ʤʘʢʨʦ-  

ʠ ʤʠʢʨʦ-ʘʛʨʝʛʘʪʦʚ 

×>10+<0,25,% 

0-10 ʩʤ 

1 94,43Ñ1,35 18,89Ñ3,97 2,86Ñ0,24 10,70Ñ1,17 5,57Ñ1,35 

2 85,61Ñ3,50 6,67Ñ1,52 11,85Ñ4.43 19,65Ñ2,36 14,46Ñ3,56 

3 91,57Ñ0,81 11,73Ñ1,16 7,05Ñ0,96 20,77Ñ2,35 8,43Ñ0,81 

4 86,58Ñ4,51 9,02Ñ4,03 11,70Ñ4,90 28,77Ñ2,33 13,41Ñ4,51 

5 58,65Ñ2,28 1,46Ñ0,15 40,31Ñ2,26 19,19Ñ0,74 41,35Ñ2,28 

10-20 ʩʤ 

1 90,12Ñ1,46 9,55Ñ1,46 5,69Ñ1,45 18,21Ñ0,36 9,88Ñ1,46 

2 88,26Ñ0,71 7,58Ñ0,52 9,33Ñ1,07 21,33Ñ1,51 11,74Ñ0,71 

3 91,17Ñ0,72 10,98Ñ1,04 6,25Ñ0,77 18,12Ñ2,33 8,83Ñ0,72 

4 85,22Ñ5,63 7,66Ñ2,53 13,82Ñ5,74 33,50Ñ0,49 14,78Ñ5,63 

5 62,30Ñ2,06 1,70Ñ0,15 36,94Ñ2,06 21,28Ñ1,11 37,70Ñ2,06 

20-40 ʩʤ 

1 85,87Ñ2,08 6,36Ñ0,95 9,33Ñ2,54 17,05Ñ0,70 14,13Ñ2,08 

2 86,05Ñ2,12 6,51Ñ1,13 11,30Ñ2,49 18,59Ñ0,97 13,95Ñ2,12 

3 86,97Ñ0,99 7,10Ñ0,71 9,86Ñ0,94 14,66Ñ1,17 13,03Ñ1,00 

4 82,71Ñ5,08 5,87Ñ1,92 16,15Ñ5,36 29,50Ñ5,82 17,29Ñ5,08 

5 73,36Ñ2,50 2,76Ñ0,07 25,62Ñ0,56 20,57Ñ0,87 26,64Ñ0,51 

ʇʨʠʤʝʯʘʥʠʝ: 1 ï ʟʘʣʝʞʴ 1882 ʛ.; 2 ï ʦʧʫʰʢʘ ʩ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʳ ʣʝʩʦʧʦʣʦʩʳ ˉ 40; 3 ï ʣʝʩʦʧʦʣʦʩʘ ˉ 40; 4 ï ʦʧʫʰʢʘ ʩ 

ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ ʣʝʩʦʧʦʣʦʩʳ ˉ 40; 5 ï ʧʘʰʥʷ 1952 ʛ. ʨʘʩʧʘʰʢʠ. 

 

ɼʣʷ ʩʣʦʷ 10-20 ʩʤ ʨʘʟʨʳʚ ʩʦʜʝʨʞʘʥʠʷ ʛʣʳʙʠʩʪʦʡ ʬʨʘʢʮʠʠ ʥʘ ʟʘʣʝʞʠ ʠ ʚ ʣʝʩʥʦʡ ʧʦʣʦʩʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʘʰʥʝʡ ʩʦʭʨʘʥʠʣʩʷ ʚʳʩʦʢʠʤ, ʠ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 6-7% ʧʨʦʪʠʚ 37% ʥʘ ʧʘʰʥʝ. ɺ ʩʣʦʝ 20-40 ʩʤ ʜʦʣʷ ʛʣʳʙʠʩʪʦʡ 

ʬʨʘʢʮʠʠ ʥʘ ʟʘʣʝʞʠ ʠ ʧʘʰʥʝ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 9-10%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʧʘʰʥʝ ʧʨʦʠʟʦʰʣʦ ʝʝ ʩʥʠʞʝʥʠʝ ʩ 37 ʜʦ 26% 

(ʪʘʙʣʠʮʘ 1). 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʛʣʳʙʠʩʪʦʡ ʬʨʘʢʮʠʠ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʚ ʩʨʝʜ-

ʥʝʤ ʚ 14 ʨʘʟ ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝʞʴʶ, ʠ ʚ 6 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚ ʣʝʩʥʦʡ ʧʦʣʦʩʝ ˉ 40. ʇʦʵʪʦʤʫ ʚ ʦʩʥʦʚʥʦʤ 

ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʛʣʳʙʠʩʪʳʭ ʘʛʨʝʛʘʪʦʚ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 10 ʤʤ ʧʨʦʠʩʭʦʜʠʪ ʫʭʫʜʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ 

ʥʘ ʧʘʰʥʝ.  



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ3 (58),  2019 
 

 

20 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʘ ʧʘʰʥʝ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ 
ʫʤʝʥʴʰʝʥʠʝ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʣʦʷ ʧʦʯʚʳ 0-10 ʩʤ ʦʪʤʝʯʝʥʦ ʥʘ ʟʘʣʝʞʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 18,89Ñ3,97%, 
ʪʦʛʜʘ ʢʘʢ ʥʘ ʧʘʰʥʝ ʚʳʷʚʣʝʥʦ ʭʫʜʰʝʝ ʝʛʦ ʟʥʘʯʝʥʠʝ ï 1,46Ñ0,15%. ɺ ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʥ 
ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 13 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝʞʴʶ (ʪʘʙʣʠʮʘ 1) ʠ 8 ʨʘʟ ï ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʩʥʦʡ ʧʦʣʦʩʦʡ. 
ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʭʦʨʦʰʝʡ ʦʩʪʨʫʢʪʫʨʝʥʥʦʩʪʠ ʧʦʯʚʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʟʘʣʝʞʠ, ʥʦ ʠ ʚ ʣʝʩʥʦʡ ʧʦʣʦʩʝ. 

ɼʣʷ ʧʘʰʥʠ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʭʘʨʘʢʪʝʨʝʥ ʠ ʜʣʷ ʩʣʦʝʚ ʧʦʯʚʳ 10-20 ʠ 20-40 ʩʤ, ʛʜʝ ʦʥ 
ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2-3%. ʏʪʦ ʢʘʩʘʝʪʩʷ ʣʝʩʥʦʡ ʧʦʣʦʩʳ, ʪʦ ʥʘ ʵʪʠʭ ʛʣʫʙʠʥʘʭ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʜʣʷ 
ʥʝʝ ʜʘʞʝ ʚʳʰʝ, ʯʝʤ ʥʘ ʟʘʣʝʞʠ. ɼʣʷ ʛʣʫʙʠʥʳ 10-20 ʩʤ ï 11% ʧʨʦʪʠʚ 10%, ʘ ʜʣʷ ʛʣʫʙʠʥʳ 20-40 ʩʤ ï 7% ʧʨʦʪʠʚ 
6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 1). ʕʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ.  

ɼʣʷ ʧʦʯʚ ʧʘʰʥʠ ʦʪʤʝʯʝʥʦ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ  
(×10-0,25 ʤʤ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝʞʴʶ ʠ ʣʝʩʦʧʦʣʦʩʦʡ ʜʣʷ ʚʩʝʭ ʦʪʦʙʨʘʥʥʳʭ ʩʣʦʝʚ. ɼʣʷ ʧʘʰʥʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 
ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ 58-73%, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʣʝʩʥʦʡ ʧʦʣʦʩʳ ʠ ʟʘʣʝʞʠ ʜʦʣʷ ʘʛʨʝʛʘʪʦʚ ʨʘʟʤʝʨʦʤ 0,25-10 ʤʤ ʩʦʩʪʘʚʣʷʝʪ 
85-95% (ʪʘʙʣʠʮʘ 1). 

ʉ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʨʘʢʮʠʡ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ ʯʝʨʥʦʟʝʤʦʚ ʂʘʤʝʥʥʦʡ ʉʪʝʧʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʫʛʦʜʠʡ ʩ ʛʣʫʙʠʥʳ 0-10 ʩʤ (ʪʘʙʣʠʮʘ 2). ɼʣʷ ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ʚʦ ʚʨʝʤʝʥʠ 
ʜʘʥʥʳʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʭ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ. 

 
ʊʘʙʣʠʮʘ 2 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʯʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ ʚ ʩʣʦʝ 0-10 ʩʤ, % (2019 ʛ.) 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ >10 10-5 5-3 3-2 2-1 1-0,5 0,5-0,25 <0,25 

ɿʘʣʝʞʴ 1882 ʛ. 

ʉʨʝʜʥʝʝ 2,86 10,70 26,87 32,73 16,78 4,27 3,09 2,71 

ʉʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ 0,24 1,17 3,78 1,15 1,51 0,32 0,86 1,14 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 0,42 2,02 6,55 1,99 2,62 0,55 1,49 1,97 

ʀʥʪʝʨʚʘʣ 0,81 3,76 12,53 3,5 5,12 1,1 2,97 3,71 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 14,55 18,9 24,36 6,09 15,61 12,89 48,13 72,69 

ʆʧʫʰʢʘ ʩ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʳ ʣʝʩʦʧʦʣʦʩʳ ˉ 40 

ʉʨʝʜʥʝʝ 11,85 19,65 16,52 24,13 17,47 4,21 3,63 2,61 

ʉʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ 4,43 2,36 1,63 1,15 2,03 0,48 0,98 0,98 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 7,68 4,09 2,82 1,99 3,51 0,83 1,70 1,70 

ʀʥʪʝʨʚʘʣ 13,72 8,17 5,11 3,48 6,13 1,66 3,35 3,39 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 64,83 20,79 17,08 8,26 20,08 19,74 46,88 65,01 

ʃʝʩʦʧʦʣʦʩʘ ˉ 40         

ʉʨʝʜʥʝʝ 7,05 20,77 26,78 27,00 12,54 2,58 1,90 1,38 

ʉʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ 0,96 2,35 0,93 1,48 1,20 0,30 0,29 0,24 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 2,89 7,06 2,79 4,43 3,59 0,89 0,88 0,72 

ʀʥʪʝʨʚʘʣ 7,28 25,34 9,13 14,1 12,5 2,98 2,86 2,34 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 41,06 33,99 10,42 16,42 28,64 34,66 46,67 52,22 

ʆʧʫʰʢʘ ʩ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ ʣʝʩʦʧʦʣʦʩʳ ˉ 40 

ʉʨʝʜʥʝʝ 11,70 28,77 20,86 19,83 11,94 2,86 2,31 1,71 

ʉʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ 4,90 2,33 1,71 2,01 1,69 0,55 0,60 0,51 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 8,48 4,04 2,97 3,49 2,92 0,95 1,04 0,88 

ʀʥʪʝʨʚʘʣ 16,92 7,94 5,85 6,78 5,18 1,71 1,89 1,68 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 72,46 14,02 14,22 17,61 24,48 33,37 45,12 51,42 

ʇʘʰʥʷ 1952 ʛ. ʨʘʩʧʘʰʢʠ 

ʉʨʝʜʥʝʝ 40,31 19,19 9,39 12,77 11,71 3,50 2,11 1,04 

ʉʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ 2,26 0,74 0,61 0,80 0,37 0,26 0,16 0,09 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 5,54 1,82 1,49 1,97 0,90 0,63 0,39 0,21 

ʀʥʪʝʨʚʘʣ 12,87 5,18 3,84 5,22 2,2 1,52 0,99 0,62 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 13,74 9,50 15,82 15,42 7,7 18,09 18,59 20,61 

 
ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ ʢʘʢʠʭ ʬʨʘʢʮʠʡ ʧʦʚʣʠʷʣʦ ʥʘ ʦʙʱʝʝ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʘʛʨʦ-

ʥʦʤʠʯʝʩʢʠ ʮʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʧʘʰʥʝ ʢʦʩʥʫʣʠʩʴ ʘʛʨʝʛʘʪʦʚ ʨʘʟʤʝʨʦʤ 2-3 ʠ 3-5 ʤʤ. ʀʭ 
ʢʦʣʠʯʝʩʪʚʦ ʫʤʝʥʴʰʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝʞʴʶ ʠ ʣʝʩʥʦʡ ʧʦʣʦʩʦʡ ʚ 2-3 ʨʘʟʘ ʜʣʷ ʩʣʦʷ 0-10 ʩʤ (ʪʘʙʣʠʮʘ 2). ʀʟ-
ʤʝʥʠʣʩʷ ʚ ʩʪʦʨʦʥʫ ʫʤʝʥʴʰʝʥʠʷ ʥʘ ʧʘʰʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝʞʴʶ ʠ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴ-
ʥʳʤ ʟʥʘʯʝʥʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʬʨʘʢʮʠʡ 2-3 ʠ 3-5 ʤʤ. ʊʦ ʝʩʪʴ ʥʘ ʧʘʰʥʝ ʫʤʝʥʴʰʘʝʪʩʷ ʧʝʩʪʨʦʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨ-
ʞʘʥʠʷ ʵʪʠʭ ʬʨʘʢʮʠʡ ʚ ʩʣʦʝ 0-10 ʩʤ (ʪʘʙʣʠʮʘ 2).  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ, ʪʦ ʚ ʣʝʩʥʦʡ ʧʦʣʦʩʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʘʷ ʢʘʨʪʠʥʘ. ɽʩʣʠ 
ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ ʜʣʷ ʬʨʘʢʮʠʠ 3-5 ʤʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʩʷ ʜʣʷ 
ʩʣʦʷ 0-10 ʩʤ, ʪʦ ʜʣʷ ʘʛʨʝʛʘʪʦʚ ʨʘʟʤʝʨʦʤ 2-3 ʤʤ ʠʥʪʝʨʚʘʣ ʫʚʝʣʠʯʠʣʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝʞʴʶ 
(ʪʘʙʣʠʮʘ 2). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʣʝʩʥʦʡ ʧʦʣʦʩʝ ʧʝʩʪʨʦʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʛʨʝʛʘʪʦʚ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʦʡ ʩʪʨʫʢ-
ʪʫʨʳ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ [3].  
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ʈʘʩʩʤʘʪʨʠʚʘʷ ʘʛʨʝʛʘʪʳ ʨʘʟʤʝʨʦʤ 0,25-0,5; 0,5-1 ʠ 1-2 ʤʤ, ʦʪʤʝʪʠʤ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʜʦʣʠ ʥʘ ʧʘʰʥʝ ʚ ʩʣʦʝ 

0-10 ʩʤ ʥʘ 30-50% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝʞʴʶ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʬʨʘʢʮʠʠ ʨʘʟʤʝʨʦʤ 5-10 ʤʤ, ʢʦʪʦʨʘʷ ʧʨʠʙʣʠʞʝʥʘ ʢ 

ʛʣʳʙʠʩʪʳʤ ʘʛʨʝʛʘʪʘʤ, ʪʦ ʝʝ ʜʦʣʷ ʚ ʩʣʦʝ 0-10 ʩʤ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʜʚʘ ʨʘʟʘ ʢʘʢ ʥʘ ʧʘʰʥʝ, ʪʘʢ ʠ ʚ ʣʝʩʥʦʡ ʧʦʣʦʩʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝʞʴʶ (ʪʘʙʣʠʮʘ 2). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʧʘʰʥʝ 

ʧʦʚʣʠʷʣʦ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʨʘʢʮʠʡ ʨʘʟʤʝʨʦʤ 0,25-0,5; 0,5-1; 1-2; 2-3 ʠ 3-5 ʤʤ. 

ʇʨʠ ʚʦʟʨʘʩʪʥʦʤ ʠʟʤʝʥʝʥʠʠ ʣʝʩʥʦʡ ʧʦʣʦʩʳ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʨʘʟʨʘʩʪʘʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ ʦʧʫʰʢʠ. ɺ ʥʘʰʝʤ 

ʦʧʳʪʝ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʨʘʟʣʠʯʠʝ ʚʣʠʷʥʠʷ ʦʧʫʰʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩ ʚʦʩʪʦʯʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ ʣʝʩʥʦʡ 

ʧʦʣʦʩʳ ˉ 40, ʥʘ ʜʦʣʶ ʧʦʯʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ. ɺ ʩʣʦʝ 0-10 ʩʤ ʜʦʣʷ ʛʣʳʙʠʩʪʳʭ ʘʛʨʝʛʘʪʦʚ (>10 ʤʤ) ʚ ʦʙʝʠʭ ʦʧʫʰʢʘʭ 

ʩʦʚʧʘʜʘʝʪ ʠ ʨʘʚʥʘ ʦʢʦʣʦ 12% (ʪʘʙʣʠʮʘ 2).  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʦʣʠ ʤʝʟʦʘʛʨʝʛʘʪʦʚ (0,25-10 ʤʤ) ʥʘ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʦʧʫʰʢʘʭ, ʚʳʷʚʣʷʝʤ ʠʭ ʧʨʠ-

ʤʝʨʥʦ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʣʦʝʚ ʧʦʯʚʳ (ʪʘʙʣʠʮʘ 1). ʅʦ ʦʩʥʦʚʥʫʶ ʣʝʧʪʫ ʪʘʤ ʚʥʦʩʷʪ ʨʘʟʥʳʝ 

ʬʨʘʢʮʠʠ. ʅʘ ʦʧʫʰʢʝ ʩ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʳ ʣʝʩʥʦʡ ʧʦʣʦʩʳ ˉ 40 ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʝʛʘʪʦʚ ʨʘʟʤʝʨʦʤ 0,25-0,5; 0,5-1; 

1-2 ʠ 2-3 ʤʤ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʦʯʚʝ ʦʧʫʰʢʠ ʩ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʩʝʭ 

ʠʟʫʯʝʥʥʳʭ ʩʣʦʝʚ ʧʦʯʚ (ʪʘʙʣʠʮʘ 2). ʉʘʤʘ ʣʝʩʥʘʷ ʧʦʣʦʩʘ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʯʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ 

ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʥʘʣʠʯʠʶ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʦʪ ʮʝʣʠʥʥʦʡ ʧʦʯʚʳ ʥʘ ʟʘʣʝʞʠ 

(ʪʘʙʣʠʮʘ 2). 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʜʦʣʠ ʧʳʣʝʚʘʪʦʡ ʬʨʘʢʮʠʠ (<0,25 ʤʤ) ʦʪʤʝʪʠʤ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʦʝ ʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʨʝ-

ʜʝʣʝʥʦ ʥʘ ʧʘʰʥʝ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʡ ʦʧʫʰʢʝ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1% (ʪʘʙʣʠʮʘ 2). ʅʘ ʟʘʣʝʞʠ, ʧʨʠʣʝʛʘʶʱʝʡ 

ʢ ʥʝʡ ʦʧʫʰʢʝ, ʠ ʚ ʣʝʩʥʦʡ ʧʦʣʦʩʝ ʜʦʣʷ ʜʘʥʥʦʡ ʬʨʘʢʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 2-4%. ʇʦ ʥʘʰʝʤʫ ʤʥʝ-

ʥʠʶ, ʩʪʦʣʴ ʤʘʣʘʷ ʚʝʣʠʯʠʥʘ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʥʘ ʧʘʰʥʝ ʦʙʲʷʩʥʷʝʪʩʷ ʵʣʶʠʨʦʚʘʥʠʝʤ ʠʭ ʠʟ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʦʩʘʜʢʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʣʠ ʧʳʣʝʚʘʪʦʡ ʬʨʘʢʮʠʠ (<0,25 ʤʤ) ʚ ʩʣʦʝ ʧʦʯʚʳ 0-10 ʩʤ ʜʣʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ 20-72% (ʪʘʙʣʠʮʘ 2). ʕʪʦ ʦʟʥʘʯʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʝʩʪʨʦʪʫ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ 

ʚʝʨʭʥʝʤ ʠʩʩʣʝʜʫʝʤʦʤ ʩʣʦʝ ʧʦʯʚʳ.  

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ʘʛʨʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʧʦʯʚʫ, ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʧʦʯʚ ʧʨʦʠʩʭʦʜʠʪ ʫʭʫʜʰʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʛʣʳʙʠʩʪʦʡ ʠ ʤʝʣʢʦʛʣʳʙʠ-

ʩʪʦʡ ʬʨʘʢʮʠʠ, ʫʤʝʥʴʰʘʝʪʩʷ ʜʦʣʷ ʧʳʣʝʚʘʪʦʡ ʬʨʘʢʮʠʠ. ʇʦʯʚʳ ʧʘʰʝʥ ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʪʨʫʢʪʫʨ-

ʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.  

ɼʣʷ ʧʦʯʚ ʧʘʰʥʠ ʦʪʤʝʯʝʥʦ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ  

(×10-0,25 ʤʤ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝʞʴʶ ʠ ʣʝʩʦʧʦʣʦʩʦʡ ʜʣʷ ʚʩʝʭ ʦʪʦʙʨʘʥʥʳʭ ʩʣʦʝʚ. ɼʣʷ ʧʘʰʥʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ 58-73%, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʣʝʩʥʦʡ ʧʦʣʦʩʳ ʠ ʟʘʣʝʞʠ ʜʦʣʷ ʘʛʨʝʛʘʪʦʚ ʨʘʟʤʝʨʦʤ 0,25-10 ʤʤ ʩʦʩʪʘʚʣʷʝʪ 

85-95%. ʅʘ ʫʤʝʥʴʰʝʥʠʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʧʘʰʥʝ ʧʦʚʣʠʷʣʦ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʨʘʢ-

ʮʠʡ ʨʘʟʤʝʨʦʤ 0,25-0,5; 0,5-1; 1-2; 2-3 ʠ 3-5 ʤʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝʞʴʶ.  

ʇʨʠ ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʯʝʨʥʦʟʝʤʳ, ʫ ʧʦʩʣʝʜʥʠʭ ʫʣʫʯʰʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ɼʦʣʷ ʛʣʳʙʠʩʪʦʡ ʬʨʘʢʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʥʘ ʧʘʰʥʝ. ʂʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʙʣʠʟʦʢ ʢ ʟʥʘʯʝʥʠʷʤ 

ʝʛʦ ʥʘ ʟʘʣʝʞʠ. ɹʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʥʝʢʦʪʦʨʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʨʥʦʟʝʤʦʚ.  
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FEATURES OF THE STRUCTURAL CONDITION OF CHERNOZEMS  
SEGREGATSIONNYH IN HIGHLY CULTURED AGROLANDSCAPES  
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Abstract. It is established that under the influence 

of wood strips and at introduction in agricultural use follow 

grounds there is a regrouping of number of soil units, but 

under the different scenario. At agrogene influence the 

clumpy fraction of soil structure (>10 mm) in arable horizon 

from 6 to 14 times increase in comparison with a deposit. 

The proportion of silt fraction (<0,25 mm) on an arable 

land, on the contrary, decreases in 2-4 times, coefficient of 

structure decrease from 8 to 13 times. For arable land soils 

the minimum value of the maintenance agronomically valu-

able units (×10-0,25 mm) in comparison with a deposit and 

a forest belt for all selected layers is noted. For an arable 

land average values lie within 58-73% whereas for a wood 

strip and a deposit the share of units in the size of 0,25-10 

mm makes 85-95%. Agroforestry impact occurs more gently 

on structural structure of a soil cover. The share clumpy 

fraction increases slightly. 

The sum agronomically valuable units in soil of a 

wood strip is comparable with value of this size on a de-

posit. Some statistical characteristics of distribution of the 

basic structural separateness chernozemic soils are calcu-

lated.  
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ȧȮȴȱȴȩȮȽȫȷȰȦɅ ȦȰȸȮȨȳȴȷȸɂ ȽȫȶȳȴȭȫȲȦ ȴȧɁȰȳȴȨȫȳȳȴȩȴ  
ȵȶȮ ȶȦȭȱȮȽȳɁȻ ȷȵȴȷȴȧȦȻ ȴȷȳȴȨȳȴȯ ȴȧȶȦȧȴȸȰȮ ȵȴȽȨɁ ȵȴȪ ɅȽȲȫȳɂ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʙʠʦʣʦʛʠ-

ʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ, ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʤʠʥʠʤʘʣʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʷʯʤʝʥʴ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦ-

ʚʠʷʭ ʶʛʦ-ʚʦʩʪʦʢʘ ʎʏʈ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʪʝʯʝʥʠʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʯʚʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʷʯʤʝʥʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ ʦʪ 

14-16 ʜʦ 20 22 ʩʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ 

ʧʦʜ ʷʯʤʝʥʴ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʯʝʨʥʦʟʝʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʝʝ ʚ ʩʣʦʝ 0-10 ʩʤ. ʅʘ ʟʘʣʝʞʠ ʦʪʤʝʯʘ-

ʝʪʩʷ ʥʘʠʤʝʥʴʰʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʯʚʳ ʧʦ ʚʩʝʤ ʛʨʫʧʧʘʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʯʚʦʡ. 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʘ ʠʟ ʪʝʥʜʝʥʮʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ï ʟʘʤʝʥʘ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʠ ʥʘ ʤʝ-

ʥʝʝ ʟʘʪʨʘʪʥʳʝ ʩʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ, ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʦʪʢʘʟʘ ʦʪ ʧʦʩʣʝʜʥʝʡ. ʆʜʥʘʢʦ ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʧʨʘʢʪʠʢʘ, ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʠʤʘʣʴʥʳʭ ʦʙʨʘʙʦʪʦʢ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʠ ʧʦʜ ʢʫʣʴʪʫʨʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ, ʢʘʢ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʨʦʞʘʡʥʦʩʪʠ, ʪʘʢ ʠ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ [1, 2, 3]. 
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ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ, ʦʪʨʘʞʘʶʱʠʭ 

ʫʨʦʚʝʥʴ ʠ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ [4, 5, 6]. ɸʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠ-

ʨʫʶʱʠʡ ʤʠʢʨʦʙʥʳʡ ʮʝʥʦʟ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ [7, 8]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʠʟʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʷʯʤʝʥʴ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʶʛʦ-ʚʦʩʪʦʢʘ ʎʏʈ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʨʝʜʥʝʛʫ-

ʤʫʩʥʳʡ, ʩʨʝʜʥʝʤʦʱʥʳʡ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ, ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦ-

ʢʘʟʘʪʝʣʷʤʠ. ɸʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʣʦʷ ʧʦʯʚʳ 0-30 ʩʤ: ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (ʧʦ ʊʶʨʠʥʫ ʚ ʤʦʜʠʬʠʢʘ-

ʮʠʠ ɺ.ʅ. ʉʠʤʘʢʦʚʘ, ɻʆʉʊ 2613-91) ï 6,48%, ʦʙʱʝʛʦ ʘʟʦʪʘ (ʧʦ ɻʠʥʟʙʫʨʛʫ) ï 0,36%, ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ (ʧʦ ɻʠʥ-

ʟʙʫʨʛʫ ʠ ʑʝʛʣʦʚʦʡ) ï 0,35%, ʦʙʱʝʛʦ ʢʘʣʠʷ (ʧʦ ʆʞʠʛʦʚʫ) ï 1,85%, ʘʟʦʪʘ ʛʠʜʨʦʣʠʟʫʝʤʦʛʦ (ʧʦ ʊʶʨʠʥʫ ʠ ʂʦʥʦʥʦ-

ʚʦʡ) ï 61,2 ʤʛ/ʢʛ ʧʦʯʚʳ, ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ (ɻʆʉʊ 27821-88) ï 66,4 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ, ʨʅ ʩʦʣʝʚʦʡ 

ʚʳʪʷʞʢʠ ï 6,99%, ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ï 0,57 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ.  

ɺ ʦʧʳʪʝ ʠʟʫʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʝʚʦʦʙʦʨʦʪʝ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʚʘʨʠʘʥʪʘʭ: ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ 20-22 ʩʤ (ʢʦʥ-

ʪʨʦʣʴ); ʤʝʣʢʘʷ ʦʪʚʘʣʴʥʘʷ (ʚʩʧʘʰʢʘ ʥʘ ʛʣʫʙʠʥʫ 14-16 ʩʤ); ʤʝʣʢʘʷ ʙʝʟʦʪʚʘʣʴʥʘʷ (ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʣʫ-

ʙʠʥʫ 14-16 ʩʤ); ʤʠʥʠʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʝʚʦʦʙʦʨʦʪʝ (ʙʝʟʦʪʚʘʣʴʥʘʷ ʥʘ ʛʣʫʙʠʥʫ 6-8 ʩʤ,  

ʂʇʕ-3,8); ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʦ ʪʝʭʥʦʣʦʛʠʠ No-till, ʟʘʣʝʞʴ. 

ʉʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠʟʫʯʘʣʠ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʠ ʥʝʫʜʦʙʨʝʥʥʦʤ ʬʦʥʘʭ. ʅʦʨʤʘ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ NPK 

ʧʦ 60 ʢʛ/ʛʘ ʧʦʜ ʚʩʝ ʢʫʣʴʪʫʨʳ ʩʝʚʦʦʙʦʨʦʪʘ. ɻʝʨʙʠʮʠʜʳ ʧʨʠʤʝʥʷʣʠ ʬʦʥʦʤ ʥʘ ʚʩʝʭ ʢʫʣʴʪʫʨʘʭ ʩʝʚʦʦʙʦʨʦʪʘ. ɺ ʩʠʩʪʝʤʫ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ, ʢʨʦʤʝ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ), ʥʘʨʷʜʫ ʩ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʚʭʦʜʠʣʠ 

ʧʨʠʝʤʳ ʜʦ ʧʦʩʝʚʥʦʡ ʠ ʧʦʩʣʝ ʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʦʢ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʚ ʟʦʥʝ. ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʩʣʝ 

ʫʙʦʨʢʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʧʨʠʤʝʥʷʣʠ ʛʝʨʙʠʮʠʜ ʊʦʨʥʘʜʦ 500, ɺʈ ʩ ʥʦʨʤʦʡ ʚʥʝʩʝʥʠʷ 2,5 ʣ/ʛʘ. 

ʆʧʳʪ ʟʘʣʦʞʝʥ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʈʘʟʤʝʱʝʥʠʝ ʧʦʚʪʦʨʝʥʠʡ ʠ ʜʝʣʷʥʦʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ. ʋʯʝʪ-

ʥʘ̫ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ï 80 ʤ2 (20 ʤ ʭ 4 ʤ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦʜ ʷʯʤʝʥʝʤ, ʚ ʦʧʳʪʝ ʚʳʩʝʚʘʣʠ ʩʦʨʪ ʊʘʣʦʚ-

ʩʢʠʡ 9 (5 ʤʣʥ ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 1 ʛʘ). ʅʘʙʣʶʜʝʥʠʷ, ʘʥʘʣʠʟʳ ʠ ʫʯʝʪ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʤʝʪʦʜʠ-

ʢʘʤ, ʧʨʠʥʷʪʳʤ ʚ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʟʝʤʣʝʜʝʣʠʶ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ [9, 10, 11, 12]. 

ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʢʦʥʪʨʘʩʪʥʳʤʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ, ʘ ʚ 

ʩʨʝʜʥʝʤ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʚ ʦʩʥʦʚʥʦʤ, ʙʣʠʟʢʠʤʠ ʢ ʪʠʧʠʯʥʳʤ ʜʣʷ ʶʛʦ-ʚʦʩʪʦʢʘ ʎʏɿ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ 2018 ʛʦʜʘ ʩʢʣʘʜʳʚʘʣʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʚʝʛʝʪʘʮʠʠ ʷʯʤʝʥʷ. ʄʘʡ, ʠʶʥʴ ʠ ʘʚʛʫʩʪ ʙʳʣʠ ʞʘʨʢʠʤʠ ʠ ʟʘ-

ʩʫʰʣʠʚʳʤʠ. ɻʊʂ ʚ ʤʘʝ ʩʦʩʪʘʚʠʣ 0,37, ʚ ʠʶʥʝ ï 0,16, ʚ ʘʚʛʫʩʪʝ ï 0,2. ʆʙʠʣʴʥʦ ʚʣʘʞʥʳʤ ʠ ʪʝʧʣʳʤ ʚʳʜʘʣʩʷ ʠʶʣʴ, 

ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʚʳʧʘʣʦ ʧʦʯʪʠ ʜʚʝ ʤʝʩʷʯʥʳʝ ʥʦʨʤʳ ʦʩʘʜʢʦʚ, ʠ ɻʊʂ ʚ ʠʶʣʝ ʩʦʩʪʘʚʠʣ 2,0. 

ɺʝʛʝʪʘʮʠʷ ʷʯʤʝʥʷ ʚ 2019 ʛʦʜʫ ʧʨʦʭʦʜʠʣʘ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʫʚʣʘʞʥʝʥʠʠ. ɻʊʂ ʚ ʤʘʝ ʩʦʩʪʘʚʠʣ 0,77, ʚ ʠʶʥʝ ï 0,53, ʚ ʠʶʣʝ ï 0,8, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʩʢʦ-

ʨʝʥʥʦʤʫ ʧʨʦʭʦʞʜʝʥʠʶ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ, ʫʭʫʜʰʝʥʠʶ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʥʘʣʠʚʘ ʟʝʨʥʘ ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʫʨʦʞʘʡʥʦʩʪʠ ʷʯʤʝʥʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ ʚ ʩʚʝʞʠʭ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ, ʦʪʙʠ-

ʨʘʝʤʳʭ ʧʦ ʩʣʦʷʤ 0-10 ʠ 10-20 ʩʤ ʧʦʜ ʧʦʩʝʚʘʤʠ ʷʯʤʝʥʷ. ʆʧʨʝʜʝʣʷʣʠ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʩʚʘʠʚʘʶ-

ʱʠʭ ʦʨʛʘʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʘʟʦʪʘ (ʧʦʩʝʚ ʥʘ ʤʷʩʦ-ʧʝʧʪʦʥʥʦʤ ʘʛʘʨʝ (ʄʇɸ)), ʘʩʩʠʤʠʣʠʨʫʶʱʠʭ ʤʠʥʝʨʘʣʴʥʳʝ 

ʬʦʨʤʳ ʘʟʦʪʘ ʠ ʘʢʪʠʥʦʤʠʮʝʪʦʚ (ʧʦʩʝʚ ʥʘ ʢʨʘʭʤʘʣʦ-ʘʤʤʠʘʯʥʦʤ ʘʛʘʨʝ (ʂɸɸ)), ʤʠʥʝʨʘʣʠʟʫʶʱʠʭ ʛʫʤʫʩ (ʧʦʩʝʚ ʥʘ 

ʥʠʪʨʠʪʥʦʤ ʘʛʘʨʝ). ʋʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʛʨʠʙʦʚ (ʥʘ ʩʨʝʜʝ ʏʘʧʝʢʘ), ʨʘʟʣʘʛʘʶʱʠʭ ʢʣʝʪʯʘʪʢʫ (ʧʦʩʝʚ ʥʘ ʩʨʝʜʝ ɺʠʥʦʛʨʘʜ-

ʩʢʦʛʦ), ʥʠʪʨʠʬʠʢʘʪʦʨʦʚ (ʥʘ ʛʦʣʦʜʥʦʤ ʘʛʘʨʝ), ʘʟʦʪʦʙʘʢʪʝʨʘ (ʥʘ ʧʦʯʚʝʥʥʳʭ ʧʣʘʩʪʠʥʢʘʭ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦ-

ʜʠʣʠ ʥʘ ʚʘʨʠʘʥʪʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʥʝ ʧʨʠʤʝʥʷʣʠ ʫʜʦʙʨʝʥʠʷ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʷʣʠ ʯʠʩʣʝʥʥʦʩʪʴ ʚʩʝʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʥʘ ʝʞʝʛʦʜʥʦ ʚʳʢʘʰʠʚʘʝʤʦʡ ʟʘʣʝʞʠ, ʢʦʪʦʨʘʷ ʥʝ ʨʘʩʧʘʭʠʚʘʣʘʩʴ ʙʦʣʝʝ 120 ʣʝʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺʦʟʜʝʡʩʪʚʠʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʝʝ ʩʚʦʡʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʯʝʨʝʟ ʠʟ-

ʤʝʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢ ʠ ʯʝʨʝʟ ʧʦʯʚʝʥʥʫʶ ʙʠʦʪʫ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʘʟʚʠʪʠʝ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʚ ʘʛʨʦʮʝʥʦʟʘʭ, ʪʘʢ ʞʝ ʩʚʷʟʘʥʦ ʠ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ, ʪʘʢ ʢʘʢ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʢʫʣʴʪʫʨ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʢʘʯʝʩʪʚʦ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʤ ʩʣʦʝ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʝʚʝʛʝʪʘʮʠʦʥʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʘʤʤʦʥʠʬʠʮʠʨʫ-

ʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘ ʄʇɸ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-20 ʩʤ, ʙʳʣʘ ʧʨʠ ʚʩʧʘʰʢʝ ʥʘ ʛʣʫʙʠʥʫ 14-16 ʩʤ. 

ʄʠʥʠʤʘʣʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʣʢʦʡ ʙʝʟʦʪʚʘʣʴʥʦʡ, ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʦʢ, ʘ ʪʘʢʞʝ 

ʚʩʧʘʰʢʠ ʥʘ ʛʣʫʙʠʥʫ 20-22 ʩʤ, ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯʚʝ 

ʧʦʜ ʷʯʤʝʥʝʤ (ʪʘʙʣʠʮʘ 1).  

ɸʤʤʦʥʠʬʠʮʠʨʫʶʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚ ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʨʘʟʣʦʞʝʥʠʠ 

ʩʚʝʞʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʧʦʯʚʫ ʚ ʚʠʜʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʦʪʤʝʨʰʠʭ ʢʦʨʥʝʡ ʨʘʩ-

ʪʝʥʠʡ, ʘ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʴʰʝʝ ʧʦʩʪʫʧʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʦʙʨʘʙʘʪʳʚʘʝ-

ʤʳʡ ʩʣʦʡ [6]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʯʚʘʭ ʦʪʤʝʯʘʝʪʩʷ ʷʚʥʳʡ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝʞʴʶ, ʛʜʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚ ʩʣʦʝ 0-20 ʩʤ ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʩʦʩʪʘʚʣʷʣʦ 7,1 ʤʣʥ ʂʆɽ ʚ 1 ʛ 

ʘʙʩ. ʩʫʭʦʡ ʧʦʯʚʳ. ʀʟ ʘʛʨʦʛʝʥʥʦʡ ʧʦʯʚʳ ʥʘʠʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʜ 

ʧʦʩʝʚʘʤʠ ʷʯʤʝʥʷ ʙʳʣʘ ʧʨʠ ʚʩʧʘʰʢʝ ʥʘ ʛʣʫʙʠʥʫ 14-16 ʩʤ, ʥʘʠʤʝʥʴʰʘʷ ï ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ï 8,5 ʤʣʥ ʂʆɽ 

ʚ 1 ʛ ʘʙʩ. ʩʫʭʦʡ ʧʦʯʚʳ.  
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ʊʘʙʣʠʮʘ 1 

ʉʪʨʫʢʪʫʨʘ ʤʠʢʨʦʙʥʦʛʦ ʮʝʥʦʟʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʝʤʘʭ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʷʯʤʝʥʴ 2018-2019 ʛʛ. 

ɻʨʫʧʧʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʉʣʦʡ  

ʧʦʯʚʳ, ʩʤ 

ɺʩʧʘʰʢʘ 

ʥʘ 20-22 ʩʤ 

ɺʩʧʘʰʢʘ 

ʥʘ 14-16 ʩʤ 

ɹʝʟʦʪʚʘʣʴʥʘʷ 

ʥʘ 14-16 ʩʤ 

ʄʠʥʠʤʘʣʴʥʘʷ 

ʂʇʕ ʥʘ 6-8 ʩʤ 
ʅʫʣʝʚʘʷ ɿʘʣʝʞʴ 

ʤʣʥ ʂʆɽ ʚ 1 ʛ ʘʙʩ. ʩʫʭʦʡ ʧʦʯʚʳ 

ʋʩʚʘʠʚʘʶʱʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ  

ʬʦʨʤʳ ʘʟʦʪʘ, ʥʘ ʄʇɸ 

0-10 9,8 13,4 12,2 9,3 8,4 7,1 

10-20 11,0 10,9 9,7 9,0 8,6 7,1 

0-20 10,4 12,2 11,0 9,2 8,5 7,1 

ʋʩʚʘʠʚʘʶʱʠʝ ʤʠʥʝʨʘʣʴʥʳʝ  

ʬʦʨʤʳ ʘʟʦʪʘ, ʥʘ ʂɸɸ 

0-10 17,3 18,9 18,8 15,1 17,3 12,3 

10-20 17,5 17,1 16,1 16,4 13,7 10,4 

0-20 17,4 18,0 17,5 15,8 15,5 11,4 

ʂɸɸ/ʄʇɸ 0-20 1,67 1,48 1,59 1,72 1,82 1,61 

ɸʢʪʠʥʦʤʠʮʝʪʳ 

0-10 2,4 2,7 2,5 2,8 2,8 2,2 

10-20 2,5 2,3 2,1 2,2 2,1 1,6 

0-20 2,4 2,5 2,3 2,5 2,4 1,9 

ʄʠʥʝʨʘʣʠʟʘʪʦʨʳ ʛʫʤʫʩʘ 

0-10 13,7 17,6 14,4 10,7 12,2 11,0 

10-20 12,6 15,3 14,7 12,2 11,4 10,5 

0-20 13,2 16,4 14,6 11,4 11,8 10,8 

ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ  

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

0-10 43,2 52,6 47,9 37,9 40,7 32,6 

10-20 43,6 45,6 42,6 39,8 35,8 29,6 

0-20 43,4 49,1 45,2 38,8 38,2 31,1 

ʪʳʩ. ʂʆɽ ʚ 1 ʛ ʘʙʩ. ʩʫʭʦʡ ʧʦʯʚʳ 

ɻʨʠʙʳ 

0-10 29,1 26,0 30,9 29,4 26,2 28,2 

10-20 29,8 22,4 26,1 29,4 21,4 22,0 

0-20 29,4 24,2 28,5 29,4 23,8 25,1 

ʎʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʠʝ 

0-10 60,5 59,2 48,8 51,4 56,3 50,3 

10-20 65,5 66,5 49,8 55,2 65,2 39,9 

0-20 63,0 62,8 49,3 53,3 60,8 45,1 

ʅʠʪʨʠʬʠʢʘʪʦʨʳ 

0-10 0,41 0,49 0,50 0,55 0,48 0,41 

10-20 0,47 0,50 0,44 0,53 0,48 0,31 

0-20 0,44 0,49 0,47 0,54 0,48 0,36 

ʰʪ. ʂʆɽ ʚ 50 ʛ ʧʦʯʚʳ 

ɸʟʦʪʦʙʘʢʪʝʨ 

0-10 438 438 449 288 440 0 

10-20 413 474 414 260 386 0 

0-20 425,5 456 431,5 274 413 0 

 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚ ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʱʠʝ ʤʠʥʝʨʘʣʴʥʳʝ ʬʦʨʤʳ ʘʟʦʪʘ ʠ ʫʯʠ-

ʪʳʚʘʝʤʳʝ ʥʘ ʂɸɸ ʩʨʝʜʝ, ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʨʘʟʤʥʦʞʘʣʠʩʴ ʪʘʢʞʝ ʧʨʠ ʚʩʧʘʰʢʝ ʥʘ ʛʣʫʙʠʥʫ 14-16 ʩʤ. ʀʭ ʢʦʣʠʯʝ-

ʩʪʚʦ ʚ ʩʨʝʜʥʝʤ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʷʯʤʝʥʷ ʚ 1 ʛ ʘʙʩ. ʩʫʭʦʡ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʣʦ 18,0 ʤʣʥ ʂʆɽ, ʪʘʢ ʢʘʢ ʩʯʠ-

ʪʘʝʪʩʷ, ʯʪʦ ʵʪʘ ʛʨʫʧʧʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʳʤ ʠʤʤʦʙʠʣʠʟʘʪʦʨʦʤ ʣʝʛʢʦʜʦʩʪʫʧʥʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʧʨʠ-

ʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʘʭ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʝʩʢʦʣʴʢʦ 

ʭʫʞʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʫʩʚʘʠʚʘʶʱʠʝ ʤʠʥʝʨʘʣʴʥʳʝ ʬʦʨʤʳ ʘʟʦʪʘ ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ʧʨʠ 

ʤʠʥʠʤʘʣʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʷʯʤʝʥʴ (ʧʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʘʭ), ʛʜʝ ʩʥʠʞʝʥʠʝ ʠʭ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʚ ʩʣʦʝ 0-20 ʩʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʠʣʦ 9,8 ʠ 10,9%. ɺ ʧʦʯʚʝ ʟʘʣʝʞʠ ʯʠʩʣʝʥʥʦʩʪʴ ʵʪʦʡ 

ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ ï 11,4 ʤʣʥ ʂʆɽ ʚ 1 ʛ ʘʙʩ. ʩʫʭʦʡ ʧʦʯʚʳ. 

ɸʢʪʠʥʦʤʠʮʝʪʳ ʤʝʥʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʫʩʣʦʚʠʷʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʤʝʥʴʰʝ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʯʝʤ ʜʨʫʛʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ʆʙʣʘʜʘʷ ʙʦʣʴʰʠʤ ʥʘʙʦʨʦʤ ʬʝʨʤʝʥʪʦʚ, ʦʥʠ ʫʯʘʩʪʚʫʶʪ ʥʘ ʙʦʣʝʝ 

ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʨʘʟʣʘʛʘʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʥʝʜʦʩʪʫʧʥʳʝ ʜʨʫʛʠʤ 

ʙʘʢʪʝʨʠʷʤ ʠ ʛʨʠʙʘʤ [7]. ʀʭ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʧʦʯʚʝ ʧʦʜ ʷʯʤʝʥʝʤ ʤʘʣʦ ʠʟʤʝʥʷʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ ʧʨʠʝ-

ʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,5 ʧʨʠ ʤʝʣʢʦʡ ʚʩʧʘʰʢʝ ʧʦʜ ʷʯʤʝʥʴ ʜʦ 2,3 ʤʣʥ ʂʆɽ ʚ 1 ʛ ʘʙʩ. 

ʩʫʭʦʡ ʧʦʯʚʳ ʧʨʠ ʤʝʣʢʦʡ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ. ʅʘ ʟʘʣʝʞʠ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 1,9 ʤʣʥ ʂʆɽ ʚ 1 ʛ ʘʙʩ. 

ʩʫʭʦʡ ʧʦʯʚʳ ʧʨʠ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ. 

ɺ ʧʦʯʚʝ ʧʦʩʪʦʷʥʥʦ ʠʜʫʪ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʝ ʧʨʦʮʝʩʩʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʛʫʤʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʦʚ, ʩʠʥʪʝʟʘ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʛʫʤʫʩʘ. ɺ ʛʨʫʧʧʫ ʤʠʥʝʨʘʣʠʟʘʪʦʨʦʚ ʛʫʤʫʩʘ ʚʭʦʜʷʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʥʳʭ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʝʜʠʥʠʮ, ʩʧʦʩʦʙʥʳʭ ʫʩʚʘʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʣʝʛʢʦʜʦʩʪʫʧʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʦ ʠ ʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʚʝʱʝʩʪʚʘ ʘʨʦʤʘʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʛʫʤʫʩ, ʪʘʢ ʢʘʢ ʵʪʘ ʛʨʫʧʧʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʦʙʣʘʜʘʝʪ ʤʦʱʥʳʤ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʘʧʧʘʨʘʪʦʤ, ʩʧʦʩʦʙʥʳʤ ʦʢʠʩʣʷʪʴ ʩʣʦʞʥʳʝ ʮʠʢʣʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʤʝʥʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʥʝʨʘʣʠʟʘʪʦʨʦʚ ʛʫʤʫʩʘ ʚ ʩʣʦʝ 0-20 ʩʤ 

ʙʳʣʘ ʧʨʠ ʤʠʥʠʤʘʣʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʷʯʤʝʥʴ (ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʘʭ) 11,4 ʠ 11,8 ʤʣʥ ʂʆɽ 

ʚ 1 ʛ ʘʙʩ. ʩʫʭʦʡ ʧʦʯʚʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʳʭʣʝʥʠʷ ʧʦʯʚʳ ʠ ʧʨʦʮʝʩʩʦʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨ-

ʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʧʦʯʚʝ ʟʘʣʝʞʠ ʦʪʤʝʯʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʥʝʨʘʣʠʟʘʪʦʨʦʚ ʛʫʤʫʩʘ ï 10,8 ʤʣʥ 

ʂʆɽ ʚ 1 ʛ ʘʙʩ. ʩʫʭʦʡ ʧʦʯʚʳ. 
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ʈʘʟʣʠʯʥʳʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʣʠʯʥʦʤʫ ʧʨʦʬʠʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 
ʥʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʵʪʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫʯʠʪʳʚʘʝʤʳʭ, ʥʘ ʂɸɸ ʠ ʘʢʪʠʥʦ-
ʤʠʮʝʪʘʤ. ʆʪʚʘʣʴʥʳʝ ʦʙʨʘʙʦʪʢʠ ʧʨʠʚʦʜʷʪ ʢ ʫʩʠʣʝʥʠʶ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʩʣʦʝ 10-20 ʩʤ, 
ʙʝʟʦʪʚʘʣʴʥʘʷ, ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʠ ʥʫʣʝʚʘʷ ï ʚ ʩʣʦʝ 0-10 ʩʤ, ʪʘʤ, ʛʜʝ ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪʩʷ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 
ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. 

ʆʙ ʫʩʠʣʝʥʠʠ ʤʠʥʝʨʘʣʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʛʦʚʦʨʠʪ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ 
ʧʦ ʦʪʥʦʰʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘ ʂɸɸ, ʢ ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʡ, ʨʘʟʚʠʚʘʶ-
ʱʠʭʩʷ ʥʘ ʄʇɸ (ʂɸɸ/ʄʇɸ). ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʨʳʭʣʝʥʠʝ 
ʧʦʯʚʳ, ʥʘʠʙʦʣʝʝ çʛʣʫʙʦʢʘʷè ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʤʠʥʠʤʘʣʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ, 
ʚ ʚʠʜʫ ʤʝʥʴʰʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʧʦʯʚʫ.  

ʅʘʠʤʝʥʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʧʦʯʚʝ ʧʦʜ ʷʯʤʝʥʝʤ ʙʳʣ ʧʨʠ ʤʝʣʢʦʡ ʚʩʧʘʰʢʝ ʠ ʙʝʟʦʪʚʘʣʴ-
ʥʦʡ ʦʙʨʘʙʦʪʢʝ ʥʘ ʛʣʫʙʠʥʫ 14-16 ʩʤ ï 1,48-1,59. ʇʦ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʘʤ, ʭʦʪʷ ʠ ʧʨʦʠʩʭʦʜʠʪ 
ʤʝʥʴʰʝʝ ʨʳʭʣʝʥʠʝ ʧʦʯʚʳ, ʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʩʚʝʞʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʫ ʧʨʠʚʦʜʠʪ ʢ ʨʦ-
ʩʪʫ ʤʠʥʝʨʘʣʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 1,72 ʠ 1,82, ʥʘ ʟʘʣʝʞʠ ʦʥ 
ʩʦʩʪʘʚʠʣ 1,61. 

ɺ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʠʙʦʚ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠ-
ʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʄʠʥʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʛʨʠʙʦʚ ʦʪʤʝʯʘʣʘʩʴ ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ, ʚ ʩʣʦʝ 0-
20 ʩʤ ʩʦʩʪʘʚʣʷʣʘ 23,8 ʪʳʩ. ʂʆɽ ʚ 1 ʛ ʘʙʩ. ʩʫʭʦʡ ʧʦʯʚʳ. ɺ ʧʦʯʚʝ ʟʘʣʝʞʠ ʯʠʩʣʝʥʥʦʩʪʴ ʛʨʠʙʦʚ ʩʦʩʪʘʚʣʷʣʘ 25,1 ʪʳʩ. 
ʂʆɽ ʚ 1 ʛ ʘʙʩ. ʩʫʭʦʡ ʧʦʯʚʳ. 

ʇʦʩʪʫʧʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʩʣʦʡ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʚʩʧʘʰʢʝ ʥʘ ʛʣʫ-
ʙʠʥʫ 20-22 ʠ 14-16 ʩʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʩʪʫ ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠ ʵʪʠʭ ʦʙʨʘʙʦʪʢʘʭ. 
ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʠʤʘʣʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʠʚʦʜʠʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʥʘʩʳʱʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʣʦʷ 
ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʠ ʩʥʠʞʝʥʠʶ ʮʝʣʣʶʣʦʟʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ. ʅʘʠʤʝʥʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʮʝʣ-
ʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣʘ ʧʨʠ ʤʝʣʢʦʡ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ 49,3 ʪʳʩ. ʂʆɽ ʚ 1 ʛ ʘʙʩ. ʩʫʭ. 
ʧʦʯʚʳ, ʚ ʧʦʯʚʝ ʟʘʣʝʞʠ ï 45,1 ʪʳʩ. ʂʆɽ ʚ 1 ʛ ʘʙʩ. ʩʫʭʦʡ ʧʦʯʚʳ. 

ɺ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʣʝʪ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʠʪ-
ʨʠʬʠʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʢʣʘʜʳʚʘʣʠʩʴ ʧʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʧʦʜ ʷʯʤʝʥʴ, ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ 
ʠʭ ʥʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʝʚʝʛʝʪʘʮʠʦʥʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 0,54 ʪʳʩ. ʂʆɽ ʚ 1 ʛ ʘʙʩ. ʩʫʭʦʡ ʧʦʯʚʳ. ʄʠʥʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 
ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-20 ʩʤ ʠʟ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʯʚʳ ʙʳʣʘ ʧʨʠ ʚʩʧʘʰʢʝ ʥʘ ʛʣʫ-
ʙʠʥʫ 20-22 ʩʤ 0,44 ʪʳʩ. ʂʆɽ ʚ 1 ʛ ʘʙʩ. ʩʫʭʦʡ ʧʦʯʚʳ. ɺ ʧʦʯʚʝ ʟʘʣʝʞʠ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ  
0,36 ʪʳʩ. ʂʆɽ ʚ 1 ʛ ʘʙʩ. ʩʫʭʦʡ ʧʦʯʚʳ. ʅʘ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ, ʦʙʣʘʜʘʶʱʝʤ ʭʦʨʦʰʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ, ʤʠʥʠʤʘʣʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʷʯʤʝʥʴ ʥʝ ʩʥʠʟʠʣʘ ʥʠʪʨʠʬʠʢʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚʳ.  

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʪʝʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʝʡ ʷʚʣʷ-
ʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʭ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ. ʄʠʥʠʤʘʣʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 
ʧʦʜ ʷʯʤʝʥʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʢʘʟʘʣʘʩʴ ʥʘ ʨʘʟʚʠʪʠʠ ʘʟʦʪʦʙʘʢʪʝʨʘ ʚ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ. ʉʨʝʜʥʝʚʝʛʝʪʘʮʠʦʥʥʘʷ 
ʯʠʩʣʝʥʥʦʩʪʴ ʝʛʦ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-20 ʩʤ ʧʦ ʠʟʫʯʘʝʤʳʤ ʦʙʨʘʙʦʪʢʘʤ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 456 ʰʪ. ʂʆɽ ʧʨʠ ʤʝʣʢʦʡ 
ʚʩʧʘʰʢʝ ʥʘ ʛʣʫʙʠʥʫ 14-16 ʩʤ ʜʦ 413 ʰʪ. ʂʆɽ ʚ 50 ʛ ʧʦʯʚʳ ʧʨʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ. ʆʜʥʘʢʦ ʧʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 
ʦʙʨʘʙʦʪʢʝ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʘʟʦʪʦʙʘʢʪʝʨʘ ʜʦ 274 ʰʪ. ʂʆɽ ʚ 50 ʛ ʧʦʯʚʳ. ɺ ʧʦʯʚʝ ʟʘʣʝʞʠ ʘʟʦʪʦʙʘʢ-
ʪʝʨ ʦʪʩʫʪʩʪʚʦʚʘʣ. 

ɸʥʘʣʠʟ ʧʫʣʘ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 
ʶʛʦ-ʚʦʩʪʦʢʘ ʎʏɿ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʠʤʘʣʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ ʯʝʨʥʦʟʝʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ ʧʦʜ ʷʯʤʝʥʴ ʧʨʦʠʩ-
ʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ 11,8-12,0% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʧʘʰʢʦʡ ʥʘ ʛʣʫʙʠʥʫ 20-
22 ʩʤ. ɺ ʧʦʯʚʝ ʟʘʣʝʞʠ ʦʪʤʝʯʘʣʘʩʴ ʥʘʠʤʝʥʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ï 31,1 ʤʣʥ ʂʆɽ ʚ 1 ʛ ʘʙʩ. ʩʫʭʦʡ 
ʧʦʯʚʳ, ʠʣʠ ʥʘ 28,4% ʥʠʞʝ, ʯʝʤ ʧʨʠ ʚʩʧʘʰʢʝ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʣʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʦʪʚʘʣʴʥʦʡ ʠ ʙʝʟʦʪʚʘʣʴʥʦʡ 
ʥʘ 14-16 ʩʤ ʧʦʜ ʷʯʤʝʥʴ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʧʘʰʢʦʡ 
ʥʘ ʛʣʫʙʠʥʫ 20-22 ʩʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʶʛʦ-ʚʦʩʪʦʢʘ ʎʏʈ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʪʝʯʝʥʠʝ ʤʠʢ-
ʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʯʚʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʷʯʤʝʥʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ ʦʪ  
14-16 ʜʦ 20 22 ʩʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʦʩʦʙʘ. ʇʨʠʤʝʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ ʧʦʜ ʷʯʤʝʥʴ ʧʨʠ-
ʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʯʝʨʥʦʟʝʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ 
ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʝʝ ʚ ʩʣʦʝ 0-10 ʩʤ. ʅʘ ʟʘʣʝʞʠ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʤʝʥʴʰʘʷ ʤʠʢʨʦʙʠʦ-
ʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ ʧʦ ʚʩʝʤ ʛʨʫʧʧʘʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʯʚʦʡ. 
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Abstract. In the soil and climatic conditions of the 

South-East of the CCR, the most favorable course of mi-
crobiological processes in the soil during the cultivation of 

barley occurs when the soil is cultivated to a depth of 14-
16 to 20 22 cm, regardless of the method of processing. The 

use of surface and zero soil treatments for barley leads to 
a decrease in the biological activity of ordinary ʩhernozem 
and differentiation of the root layer by microbiological ac-
tivity, with an increase in its layer 0-10 cm. The deposits 
show the lowest microbiological activity of the soil in all 

groups of microorganisms in comparison with the culti-
vated soil. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʦʥʦʚʳʝ ʧʦʜʚʦʠ, ʷʙʣʦʥʷ, ʩʝ-

ʣʝʢʮʠʷ, ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʨʦʤʦʨʘʞʠʚʘ-
ʥʠʝ. 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʟʠʤʦʩʪʦʡ-

ʢʦʩʪʠ ʥʦʚʳʭ ʩʣʘʙʦʨʦʩʣʳʭ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ ʩʝ-
ʣʝʢʮʠʠ ʄʠʯʫʨʠʥʩʢʦʛʦ ɻɸʋ ʚ ʤʦʜʝʣʠʨʫʝʤʳʭ ʠ ʝʩʪʝ-
ʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʛʝʥʦʪʠʧʦʚ ʥʝ ʚʳ-
ʷʚʣʝʥʦ ʚʠʜʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʦʜʥʦʣʝʪʥʠʭ ʧʨʠʨʦʩʪʦʚ ʚ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʚ 2015-2018 ʛʛ., ʧʨʠ ʧʨʦʤʦʨʘʞʠʚʘʥʠʠ 
ʚ ʢʣʠʤʦʢʘʤʝʨʝ ʧʨʠ -39Áʉ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʨʳ ʠ ʢʘʤʙʠʷ 
ʩʦʩʪʘʚʠʣʠ ʤʝʥʝʝ 1 ʙʘʣʣʘ. ʀʩʩʣʝʜʫʝʤʳʝ ʢʣʦʥʦʚʳʝ ʧʦʜ-
ʚʦʠ ʷʙʣʦʥʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʤʦʨʦʟʦ-

ʩʪʦʡʢʦʩʪʠ. ɺʳʜʝʣʝʥʳ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʬʦʨʤʳ 2-
15-15, 5-21-93, 2-9-49, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʡ ʫʨʦ-
ʚʝʥʴ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʢʘʢ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʠ ʚ 
ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʧʳʪʘ. 

 
ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʦʙʝʥʥʦ ʥʘʛʣʷʜʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʥʦʛʠʭ ʩʦʨʪʦʚ ʷʙʣʦʥʠ ʢ ʜʝʡʩʪʚʠʶ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʨʦʚ. ʅʝ ʧʨʦʠʟʦʰʣʦ ʧʦʣʥʦ-
ʮʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʪʨʘʩʣʠ ʩʘʜʦʚʦʜʩʪʚʘ ʧʦʩʣʝ ʩʫʨʦʚʦʡ ʟʠʤʳ 2005-2006 ʛʛ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʤʷʛʢʠʝ ʟʠʤʳ, ʚʨʝʜ ʨʘʩʪʝʥʠʷʤ ʧʨʠʯʠʥʷʣʠ ʨʝʟʢʠʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ ʚ ʟʠʤʥʠʝ ʠ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʝ ʧʝʨʠʦʜʳ, ʯʪʦ 
ʧʨʠʚʦʜʠʣʦ ʢ ʧʨʦʷʚʣʝʥʠʶ ʧʦʚʨʝʞʜʝʥʠʡ ʦʪ ʚʳʧʨʝʚʘʥʠʷ ʠ ʩʦʣʥʝʯʥʳʭ ʦʞʦʛʦʚ. ʕʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʩʘʜʦ-
ʚʦʜʩʪʚʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʪʨʝʙʫʝʪ ʘʢʪʠʚʥʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʢʘʢ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ, ʪʘʢ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʧʦʜʚʦʝʚ, ʯʪʦ ʚ 
ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʥʘʩʘʞʜʝʥʠʡ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ [12, 5, 9, 11].  

ʇʦ ʤʥʝʥʠʶ ʅ.ɺ ɽʬʠʤʦʚʦʡ, ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʩʦʨʪʘ ʷʙʣʦʥʠ ʜʦʣʞʥʳ ʚʳʜʝʨʞʠ-
ʚʘʪʴ ʙʝʟ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʨʘʥʥʝʟʠʤʥʠʝ ʤʦʨʦʟʳ ʤʠʥʫʩ 25Áʉ, ʚ ʩʝʨʝʜʠʥʝ ʟʠʤʳ ʤʠʥʫʩ 40Áʉ, ʩʫʪʦʯʥʳʝ ʧʝʨʝʧʘʜʳ 
ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ ʤʠʥʫʩ 25Áʉ, ʚʦʟʚʨʘʪʥʳʝ ʤʦʨʦʟʳ ʜʦ ʤʠʥʫʩ 35Áʉ [2].  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʥʘ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʨʘʚʠʣʴʥʳʤ 
ʧʦʜʙʦʨʦʤ ʠʩʭʦʜʥʳʭ ʬʦʨʤ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʦʪʙʦʨʦʤ ʫʩʪʦʡʯʠʚʳʭ ʢ ʤʦʨʦʟʫ ʛʝʥʦʪʠʧʦʚ. ʅʘʠʙʦʣʝʝ ʮʝʥʥʳʤʠ ʠʩʭʦʜ-
ʥʳʤʠ ʬʦʨʤʘʤʠ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʙʫʜʫʪ ʛʝʥʦʪʠʧʳ, ʩʦʯʝʪʘʶʱʠʝ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʚʦʟʤʦʞʥʦ ʙʦʣʴ-
ʰʝʝ ʯʠʩʣʦ ʢʦʤʧʦʥʝʥʪʦʚ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ [11]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʥʦʚʳʭ ʩʣʘʙʦʨʦʩʣʳʭ ʢʣʦʥʦʚʳʭ ʧʦʜ-

ʚʦʝʚ ʷʙʣʦʥʠ ʩʝʣʝʢʮʠʠ ʄʠʯʫʨʠʥʩʢʦʛʦ ɻɸʋ ʚ ʤʦʜʝʣʠʨʫʝʤʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2014-2018 ʛʛ. ʚ ʤʘʪʦʯʥʠʢʝ ʢʦʥʢʫʨʩ-

ʥʦʛʦ ʠʟʫʯʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʄʠʯʫʨʠʥʩʢʦʤ ʨʘʡʦʥʝ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝ 

(ʅʆʎ) ʠʤʝʥʠ ɺ.ʀ. ɹʫʜʘʛʦʚʩʢʦʛʦ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ ʠ ʥʘ ʙʘʟʝ ʥʘʫʯʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʦʜʚʦʡʥʳʝ ʬʦʨʤʳ ʷʙʣʦʥʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʙʨʠʜʠʟʘʮʠʠ 

2002-2005 ʛʛ. ʚ ʄʠʯʫʨʠʥʩʢʦʤ ɻɸʋ. ʀʟʫʯʝʥʠʝ ʩʣʘʙʦʨʦʩʣʳʭ ʧʦʜʚʦʡʥʳʭ ʬʦʨʤ ʚ ʤʘʪʦʯʥʠʢʝ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʘʟʨʘʙʦʪʢʘʤ, ʠʟʣʦʞʝʥʥʳʤ ʚ ʇʨʦʛʨʘʤʤʝ ʠ ʤʝʪʦʜʠʢʝ ʩʦʨʪʦʠʟʫʯʝʥʠʷ ʧʣʦʜʦʚʳʭ, ʷʛʦʜʥʳʭ ʠ ʦʨʝʭʦ-
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ʧʣʦʜʥʳʭ ʢʫʣʴʪʫʨ [8]. ʉʦʩʪʦʷʥʠʝ ʧʦʙʝʛʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ 5-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʩʪʦʷʥʠʝʤ ʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʪʢʘʥʝʡ: 5 ʙʘʣʣʦʚ ï ʧʦʚʨʝʞʜʝʥʠʡ ʥʝʪ; 1 ʙʘʣʣ ï ʪʢʘʥʠ ʧʦʛʠʙʣʠ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʚʥʝʩʝʥʥʳʝ ʚ ɻʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʢʣʦʥʦʚʳʝ ʧʦʜʚʦʠ 62-396 (ʢʘʨʣʠʢʦʚʦʡ ʩʠʣʳ ʨʦʩʪʘ) ʠ  

54-118 (ʧʦʣʫʢʘʨʣʠʢʦʚʦʡ ʩʠʣʳ ʨʦʩʪʘ).  

ʉʪʝʧʝʥʴ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʦʜʥʦʣʝʪʥʠʭ ʧʨʠʨʦʩʪʦʚ ʧʦʜʚʦʡʥʳʭ ʬʦʨʤ ʷʙʣʦʥʠ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʠʭ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʤ ʧʨʦʤʦʨʘʞʠʚʘʥʠʠ ʚ ʷʥʚʘʨʝ-ʬʝʚʨʘʣʝ ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʢʘʤʝʨʝ çFrigeraè ʩ ʫʯʝʪʦʤ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦ-

ʤʝʥʜʘʮʠʡ ʄ.ʄ. ʊʶʨʠʥʦʡ, ɻ.ɸ. ɻʦʛʦʣʝʚʦʡ [14]. ʈʝʞʠʤ ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ ʦʜʥʦʣʝʪʥʠʭ ʧʨʠʨʦʩʪʦʚ ï ʪʝʤʧʝʨʘʪʫʨʘ 

ʤʠʥʫʩ 37/39Áʉ, ʧʝʨʠʦʜ 12 ʯʘʩʦʚ. ʆʮʝʥʢʫ ʪʢʘʥʝʡ ʧʨʦʚʦʜʠʣʠ ʚ ʙʘʣʣʘʭ: 0 ʙʘʣʣʦʚ ï ʧʦʚʨʝʞʜʝʥʠʡ ʥʝʪ; 5 ʙʘʣʣʦʚ ï 

ʪʢʘʥʠ ʠ ʧʦʯʢʠ ʧʦʛʠʙʣʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʘʥʘʣʠʟ. ʆʮʝʥʢʘ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʝʡ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦʟʚʦʣʷʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʚʘʞʥʝʡʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ï ʦʙʱʫʶ ʩʪʝʧʝʥʴ ʠ ʭʘʨʘʢʪʝʨ ʠʭ ʧʦʜʤʝʨʟʘʥʠʷ. ʕʪʠ ʧʦʚʨʝʞʜʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʤʝʨʟʘʥʠʷ ʚ 

ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʦʩʪʘ, ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʠʪʤʘʤʠ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʛʝʥʦʪʠʧʦʚ ʢʣʦʥʦʚʳʭ ʧʦʜ-

ʚʦʝʚ ʷʙʣʦʥʠ [1, 6].  

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʥʝ ʙʳʣʠ ʢʨʠʪʠʯʝʩʢʠʤʠ ʜʣʷ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʋʩʣʦʚʠʷ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ ʟʠʤʦʩʪʦʡʢʦʩʪʠ (ʦʢʦʥʯʘʥʠʝ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʟʨʝʚʘʥʠʝ ʪʢʘʥʝʡ, ʥʘʢʦʧʣʝʥʠʝ ʧʣʘʩʪʠʯʝ-

ʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʜʨ.) ʚ ʪʝʯʝʥʠʝ ʢʘʞʜʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʠ ʨʘʟʣʠʯʥʳʤʠ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʧʨʝʜʝʣʷʝʪ 

ʨʝʘʢʮʠʶ ʧʦʜʚʦʝʚ ʥʘ ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ. 

ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʣʠʰʴ ʟʠʤʦʡ 2014 ʠ 2017 ʛʦʜʘ ʪʝʤʧʝʨʘʪʫʨʳ ʦʧʫʩʢʘʣʠʩʴ ʜʦ ʤʠʥʫʩ 30Áʉ. ʆʜʥʘʢʦ 

ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʦʚʨʝʞʜʝʥʠʷ ʩʣʫʯʘʶʪʩʷ ʚ ʨʘʟʥʳʝ ʟʠʤʳ ʠʟ-ʟʘ ʤʥʦʛʦʦʙʨʘʟʠʷ ʜʝʡʩʪʚʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʩʦʯʝʪʘʥʠʷ, ʨʘʟʣʠʯʠʡ ʨʝʘʢʮʠʠ ʨʘʩʪʝʥʠʡ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ [6, 1, 4, 13]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟʫʯʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʷʙʣʦʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʛʠʙʨʠʜʳ 2-3-49, 2-15-2, 

2-15-15, 5-21-93, 2-3-14,2-9-49, 2-9-94, 2-9-102, ʥʝ ʠʤʝʣʠ ʚʠʜʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʦʜʥʦʣʝʪʥʠʭ ʧʨʠʨʦʩʪʦʚ, ʦʩʪʘʚʣʝʥ-

ʥʳʭ ʥʝʦʪʜʝʣʝʥʥʳʤʠ ʥʘ ʤʘʪʦʯʥʳʭ ʢʫʩʪʘʭ ʚ ʧʨʝʜʳʜʫʱʠʡ ʛʦʜ (ʪʘʙʣʠʮʘ 1). ʇʦʙʝʛʠ ʵʪʠʭ ʧʦʜʚʦʝʚ ʥʘʯʠʥʘʣʠ ʨʘʩʧʫʩʢʘ-

ʥʠʝ ʩ ʚʝʨʭʫʰʝʯʥʦʡ ʧʦʯʢʠ, ʪʢʘʥʠ ʥʘ ʩʨʝʟʘʭ ʠʤʝʣʠ ʪʠʧʠʯʥʳʡ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʥʦʪʠʧʘ ʮʚʝʪ. ʅʦ ʜʘʞʝ ʧʨʠ ʜʦʩʪʘ-

ʪʦʯʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʦʪʜʝʣʴʥʳʝ ʬʦʨʤʳ ʠʤʝʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʙʝʛʦʚ, 

ʫ ʢʦʪʦʨʳʭ ʚʝʨʭʫʰʝʯʥʘʷ ʧʦʯʢʘ ʥʝ ʨʘʩʧʫʩʢʘʣʘʩʴ ʠʣʠ ʨʘʩʢʨʳʚʘʣʘʩʴ ʧʦʟʞʝ ʦʩʪʘʣʴʥʳʭ, ʘ ʥʘ ʩʨʝʟʘʭ ʦʪʤʝʯʝʥʳ ʧʦʚʨʝ-

ʞʜʝʥʠʷ ʪʢʘʥʝʡ ʢʦʨʳ, ʜʨʝʚʝʩʠʥʳ ʠ ʩʝʨʜʮʝʚʠʥʳ. ʇʦʙʝʛʠ ʵʪʠʭ ʬʦʨʤ ʣʠʙʦ ʥʝ ʟʘʢʘʥʯʠʚʘʶʪ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʠ ʜʠʬ-

ʬʝʨʝʥʮʠʘʮʠʶ ʪʢʘʥʝʡ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʯʪʦ ʦʪʤʝʯʝʥʦ ʫ ʧʦʜʚʦʷ 54-118, ʣʠʙʦ ʧʨʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʩʝʥʥʝʛʦ ʧʝʨʠʦʜʘ ʚʝʨʭʫʰʝʯʥʘʷ ʧʦʯʢʘ ʪʨʦʛʘʝʪʩʷ ʚ ʨʦʩʪ, ʪʦʛʜʘ ʢʘʢ ʙʦʢʦʚʳʝ ʦʩʪʘʶʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʦʢʦʷ, ʯʪʦ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʧʦʜʚʦʷ 62-396. ʊʘʢ, ʫ ʢʘʨʣʠʢʦʚʦʡ ʬʦʨʤʳ 3-4-7 ʠ ʧʦʣʫʢʘʨʣʠʢʦʚʦʡ 5-27-1 ʪʢʘʥʠ ʝʞʝ-

ʛʦʜʥʦ ʠʤʝʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʟʠʤʥʠʝ ʧʦʚʨʝʞʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʦʙʝʛʠ ʧʦʜʚʦʷ 3-4-7 ʩʢʣʦʥʥʳ ʢ ʨʘʩʧʫʩʢʘʥʠʶ ʧʦʯʝʢ 

ʦʩʝʥʴʶ, ʘ ʫ ʬʦʨʤʳ 5-27-1 ʧʦʙʝʛʠ ʯʘʩʪʠʯʥʦ ʥʝ ʦʜʨʝʚʝʩʥʝʚʘʶʪ ʜʦ ʧʦʟʜʥʝʡ ʦʩʝʥʠ. 
ʊʘʙʣʠʮʘ 1 

ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʧʦʜʚʦʡʥʳʭ ʬʦʨʤ ʷʙʣʦʥʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ (2015-2018 ʛʛ.) 

ʇʦʜʚʦʡʥʳʝ  

ʬʦʨʤʳ 

ʈʘʩʧʫʩʢʘʥʠʝ ʧʦʯʝʢ (ʙʘʣʣʳ) 
ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

2015 2016 2017 2018 

ʂʘʨʣʠʢʦʚʳʝ ʬʦʨʤʳ 

62-396 (ʢʦʥʪʨʦʣʴ) 4,5 4,8 4,5 4,8 4,7 

2-3-49 5,0 5,0 5,0 5,0 5,0 

2-15-2 5,0 5,0 5,0 5,0 5,0 

2-15-15 5,0 5,0 5,0 5,0 5,0 

3-4-7 4,7 4,5 5,0 4,5 4,7 

5-21-27 5,0 4,7 4,7 5,0 4,9 

5-21-93 5,0 5,0 5,0 5,0 5,0 

ʇʦʣʫʢʘʨʣʠʢʦʚʳʝ ʬʦʨʤʳ 

54-118 (ʢʦʥʪʨʦʣʴ) 5,0 4,5 4,7 5,0 4,8 

2-3-14 5,0 5,0 5,0 5,0 5,0 

2-9-49 5,0 5,0 5,0 5,0 5,0 

2-9-94 5,0 5,0 5,0 5,0 5,0 

2-12-10 4,8 4,9 5,0 5,0 4,9 

2-9-102 5,0 5,0 5,0 5,0 5,0 

5-27-1 4,5 4,8 4,7 4,5 4,6 

 

ʋʩʢʦʨʠʪʴ ʦʮʝʥʢʫ ʥʦʚʳʭ ʛʝʥʦʪʠʧʦʚ ʨʘʩʪʝʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʤʦʨʦ-

ʟʦʩʪʦʡʢʦʩʪʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʤʦ-

ʨʘʞʠʚʘʥʠʷ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ [4; 9; 10].  

ɼʣʷ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʧʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ ʧʦ ʚʪʦʨʦʤʫ ʢʦʤʧʦʥʝʥʪʫ, ʢʦʛʜʘ ʜʦʣʞʥʘ ʬʦʨ-

ʤʠʨʦʚʘʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ. ʋ ʧʣʦʜʦʚʦʛʦ ʜʝʨʝʚʘ ʥʘʜʟʝʤʥʘʷ ʯʘʩʪʴ ʧʦʜʚʦʷ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʘ ʜʝʡ-

ʩʪʚʠʶ ʥʠʟʢʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʪʘʢ ʢʘʢ ʥʘʭʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʫʨʦʚʥʝ ʧʦʯʚʳ, ʦʜʥʘʢʦ ʧʨʠ ʚʳʩʦʢʦʡ 

ʦʢʫʣʠʨʦʚʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʚʦʷ ʚ ʢʘʯʝʩʪʚʝ ʚʩʪʘʚʢʠ ʧʦʜʚʦʡʥʘʷ ʯʘʩʪʴ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʘ ʫʨʦʚʥʝ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠ ʧʦʜʚʝʨʛʘʪʴʩʷ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʤʦʨʦʟʘ.  



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ3 (58),  2019 
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ʇʨʦʤʦʨʘʞʠʚʘʥʠʝ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʛʝʥʦʪʠʧʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʧʦ-
ʪʝʥʮʠʘʣʦʤ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʠ ʧʨʝʚʦʩʭʦʜʷʪ ʢʦʥʪʨʦʣʴʥʳʝ ʧʦʜʚʦʠ, ʯʪʦ ʦʪʤʝʯʘʣʦʩʴ ʠ ʧʦ ʜʨʫʛʠʤ ʬʦʨʤʘʤ ʢʣʦʥʦʚʳʭ ʧʦʜ-
ʚʦʝʚ [7]. ʂʘʨʣʠʢʦʚʳʝ ʧʦʜʚʦʠ 2-15-2, 2-15-15, 5-21-27, 5-21-93 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 37Áʉ ʠʤʝʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 
ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʨʳ ʠ ʢʘʤʙʠʷ ʦʪ 0,3 ʜʦ 1,0 ʙʘʣʣʦʚ. ʅʘʠʙʦʣʴʰʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʪʢʘʥʝʡ ʭʘʨʘʢʪʝʨʥʘ 
ʜʣʷ ʬʦʨʤʳ 5-21-27, ʪʦʛʜʘ ʢʘʢ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʚ 2016 ʠ ʚ 2017 ʛʦʜʘʭ ʵʪʘ ʬʦʨʤʘ ʠʤʝʣʘ ʧʦʚʨʝʞʜʝʥʠʷ ʚʝʨʭʫʰʝʯʥʦʡ 
ʧʦʯʢʠ. ʉʨʝʜʠ ʧʦʣʫʢʘʨʣʠʢʦʚʳʭ ʧʦʜʚʦʝʚ ʦʙʨʘʪʠʤʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʨʳ ʠ ʢʘʤʙʠʷ ʜʦ 1,0 ʙʘʣʣʘ ʦʪʤʝʯʝʥʳ ʫ ʚʩʝʭ ʠʟʫʯʝʥ-
ʥʳʭ ʛʝʥʦʪʠʧʦʚ. ʇʦʜʤʝʨʟʘʥʠʝ ʪʢʘʥʝʡ ʚ ʢʦʥʪʨʦʣʝ (54-118) ʩʦʩʪʘʚʠʣʦ 1,4 ʙʘʣʣʘ (ʪʘʙʣʠʮʘ 2). ʋ ʠʟʫʯʘʝʤʳʭ ʢʣʦʥʦʚʳʭ 
ʧʦʜʚʦʝʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʢʘʟʘʣʘʩʴ ʧʦʚʨʝʞʜʝʥʘ ʜʨʝʚʝʩʠʥʘ. ʋ ʢʘʨʣʠʢʦʚʳʭ ʬʦʨʤ ʧʦʜʤʝʨʟʘʥʠʝ ʪʢʘʥʝʡ ʚʘʨʴʠʨʦʚʘʣʦ 
ʦʪ 1,2 ʜʦ 3,0 ʙʘʣʣʦʚ, ʫ ʧʦʣʫʢʘʨʣʠʢʦʚʳʭ ï ʦʪ 1,8 ʜʦ 2,8 ʙʘʣʣʦʚ. 

 
ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʦʚ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 37Áʉ  

(2012-2016 ʛʛ.) 

ʇʦʜʚʦʡʥʳʝ ʬʦʨʤʳ 
ʉʪʝʧʝʥʴ ʧʦʜʤʝʨʟʘʥʠʷ ʪʢʘʥʝʡ (ʚ ʙʘʣʣʘʭ) 

ʂʦʨʘ ʂʘʤʙʠʡ ɼʨʝʚʝʩʠʥʘ ʉʝʨʜʮʝʚʠʥʘ 

ʢʘʨʣʠʢʦʚʳʝ ʬʦʨʤʳ 

62-396 2,5 2,5 3,0 2,3 

2-3-49 2,0 2,1 2,4 2,5 

2-15-2 0,7 0,5 2,6 1,9 

2-15-15 0,5 0,4 2,0 0,7 

3-4-7 1,6 1,9 1,9 1,4 

5-21-27 0,4 0,4 1,2 1,1 

5-21-93 0,4 0,3 1,9 1,5 

ʧʦʣʫʢʘʨʣʠʢʦʚʳʝ ʬʦʨʤʳ 

54-118 1,4 1,4 2,5 1,9 

2-3-14 0,9 0,9 2,2 2,0 

2-9-49 0,4 0,2 2,8 2,1 

2-9-94 0,8 0,8 2,7 1,3 

2-12-10 0,5 0,5 2,3 1,5 

2-9-102 0,4 0,4 2,5 1,6 

5-27-1 0,2 0,2 2,0 1,3 

 
ʇʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ ʤʠʥʫʩ 39Áʉ ʪʢʘʥʠ ʚʩʝʭ ʬʦʨʤ ʙʳʣʠ ʧʦʚʨʝʞʜʝʥʳ ʩʠʣʴʥʝʝ. ʅʘʠʙʦʣʴʰʝʝ 

ʩʥʠʞʝʥʠʝ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʪʢʘʥʝʡ ʧʨʦʠʟʦʰʣʦ ʫ ʬʦʨʤʳ 2-15-2: ʧʦʚʨʝʞʜʝʥʠʝ ʢʦʨʳ ʥʘ ʫʨʦʚʥʝ 2 ʙʘʣʣʦʚ ʠ ʢʘʤʙʠʷ 
1,8 ʙʘʣʣʘ ʧʨʠ ʤʠʥʫʩ 39Áʉ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʤʠʥʫʩ 37Áʉ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,7 ʠ 0,5 ʙʘʣʣʦʚ (ʪʘʙʣʠʮʳ 2, 3). ʅʦʚʳʝ 
ʛʝʥʦʪʠʧʳ, ʦʪʥʝʩʝʥʥʳʝ ʢ ʢʘʨʣʠʢʦʚʳʤ (2-15-15, 5-21-27, 5-21-93) ʠ ʧʦʣʫʢʘʨʣʠʢʦʚʳʤ (2-9-49, 5-27-1) ʠʤʝʣʠ ʧʦ-
ʚʨʝʞʜʝʥʠʷ ʢʦʨʳ ʠ ʢʘʤʙʠʷ ʤʝʥʝʝ 1 ʙʘʣʣʘ. ʋ ʬʦʨʤʳ 2-9-49 ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʜʨʝʚʝʩʠʥʳ 
ʥʘ ʫʨʦʚʥʝ 3,5 ʙʘʣʣʦʚ, ʪʦʛʜʘ ʢʘʢ ʢʦʨʘ ʠ ʢʘʤʙʠʡ ʙʳʣʠ ʧʦʚʨʝʞʜʝʥʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʙʳʩʪʨʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 

 
ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʦʚ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 39Áʉ  

(2012-2016 ʛʛ.) 

ʇʦʜʚʦʡʥʳʝ ʬʦʨʤʳ 
ʉʪʝʧʝʥʴ ʧʦʜʤʝʨʟʘʥʠʷ ʪʢʘʥʝʡ (ʚ ʙʘʣʣʘʭ) 

ʂʦʨʘ ʂʘʤʙʠʡ ɼʨʝʚʝʩʠʥʘ ʉʝʨʜʮʝʚʠʥʘ 
1 2 3 4 5 

ʢʘʨʣʠʢʦʚʳʝ ʬʦʨʤʳ 

62-396 2,6 2,7 3,3 3,2 

2-3-49 2,5 2,3 3,4 3,5 

2-15-2 2,0 1,8 3,2 3,3 

2-15-15 0,6 0,6 2,3 1,3 

3-4-7 1,9 2,1 3,0 2,6 

5-21-27 0,9 0,7 2,1 1,9 

5-21-93 0,9 0,6 2,6 1,8 

ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 3 
1 2 3 4 5 

ʧʦʣʫʢʘʨʣʠʢʦʚʳʝ ʬʦʨʤʳ 

54-118 1,9 1,9 3,0 2,5 

2-3-14 1,6 1,3 2,9 4,4 

2-9-49 0,6 0,4 3,5 3,0 

2-9-94 1,5 1,5 3,3 2,2 

2-9-96 1,3 0,9 2,4 1,4 

2-12-10 1,0 1,0 2,6 2,3 

2-9-102 1,3 0,9 3,5 3,6 

5-27-1 0,9 0,7 2,7 2,5 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʚ ʄʠʯʫʨʠʥʩʢʦʤ 

ɻɸʋ ʥʦʚʳʝ ʬʦʨʤʳ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʤʦʨʦʟʦ- ʠ ʟʠʤʦʩʪʦʡʢʦʩʪʠ. ɺʳʜʝ-

ʣʝʥʳ ʬʦʨʤʳ 2-15-15, 5-21-93, 2-9-49, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʢʘʢ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦ-

ʚʠʷʭ, ʪʘʢ ʠ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʧʳʪʘ. 

ʇʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʪʤʝʪʠʪʴ ʨʘʟʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʚʭʦʞʜʝʥʠʠ ʧʦʜʚʦʝʚ 

ʚ ʧʝʨʠʦʜ ʧʦʢʦʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʠʣʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʪʢʘʥʝʡ ʚ ʧʝʨʠʦʜ ʟʠʤʦʚʢʠ. ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʢ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʨʦʩʪʘ ʥʦʚʳʭ ʧʦʣʫʯʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ. 
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WINTER HARDINESS ESTIMATION OF NEW LOW -VIGOROUS APPLE CLONAL 
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Abstract. The study of winter hardiness of new 

low-vigorous apple clonal rootstocks bred in Michurinsk 

State Agrarian University was carried out in experimental 

simulated and natural conditions. Most genotypes showed 
no visible damage of annual shoots in the field in 2015-
2018. Damage of the cortex and cambium was less than  
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1 point after artificial freezing in the air chamber at  
-39ÁC. The studied apple clonal rootstocks have a high po-
tential for frost resistance. New promising forms of  

2-15-15, 5-21-93, 2-9-49, which showed a high level of 
winter hardiness both in the field and in the laboratory 
conditions, were selected. 
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ȷȴȪȫȶȬȦȳȮȫ ȲȦȶȩȦȳȼȦ Ȯ ȰȴȧȦȱɂȸȦ Ȩ ȱȮȷȸɂɅȻ ȰȱȴȳȴȨɁȻ ȵȴȪȨȴȫȨ 
ɅȧȱȴȳȮ Ȩ ȭȦȨȮȷȮȲȴȷȸȮ ȴȸ ȸȮȵȦ ȵȴȽȨɁ ȱȮȵȫȼȰȴȯ ȴȧȱȦȷȸȮ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʪʠʧ ʧʦʯʚʳ, 
ʧʦʜʚʦʡ ʷʙʣʦʥʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ. 

ɸʥʥʦʪʘʮʠʷ. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʣʠʩʪʦʚʦʡ ʜʠʘ-
ʛʥʦʩʪʠʢʝ ʷʙʣʦʥʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʤʦ-
ʜʝʣʴʥʦʛʦ ʦʧʳʪʘ. ʀʟʫʯʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 2 
ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ 3 ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ 

ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ, ʨʘʟʤʝʱʸʥʥʳʭ ʥʘ 5 ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-
ʥʸʥʥʳʭ ʪʠʧʘʭ ʧʦʯʚʳ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʣʠʩʪʴʷʭ ʥʠ ʦʜ-
ʥʦʛʦ ʠʟ ʠʟʫʯʝʥʥʳʭ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ ʥʝ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʩʘ-
ʤʦʛʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʢʦʙʘʣʴʪʘ ʠ ʤʘʨʛʘʥʮʘ 
ʧʨʠ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʥʘ ʯʝʨʥʦʟʸʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ. ʀʟ ʩʘ-
ʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʪʠʧʦʚ ʧʦʯʚʳ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ 
ʥʝ ʚʳʷʚʣʝʥʦ ʪʘʢʦʛʦ, ʥʘ ʢʦʪʦʨʦʤ ʙʳ ʚ ʣʠʩʪʴʷʭ ʧʦʜʚʦʝʚ ʷʙ-

ʣʦʥʠ ʩʦʜʝʨʞʘʣʦʩʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦ-
ʙʘʣʴʪʘ ʠ ʤʘʨʛʘʥʮʘ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺ ʣʠʩʪʴʷʭ ʚʩʝʭ ʪʨʸʭ 
ʧʦʜʚʦʝʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ, 
ʥʘʢʘʧʣʠʚʘʣʦʩʴ ʙʦʣʴʰʝ ʚʩʝʛʦ ʤʘʨʛʘʥʮʘ, ʥʦ ʤʝʥʴʰʝ ʚʩʝʛʦ ʢʦ-
ʙʘʣʴʪʘ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʙʘʣʴʪʘ ʥʘʢʘʧʣʠʚʘʣʦʩʴ 
ʚ ʣʠʩʪʴʷʭ ʚʩʝʭ ʪʨʸʭ ʠʟʫʯʘʝʤʳʭ ʧʦʜʚʦʝʚ ʧʨʠ ʠʭ ʧʨʦʠʟʨʘʩ-

ʪʘʥʠʠ ʥʘ ʯʝʨʥʦʟʸʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ. ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠ-
ʝʥʪʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʤʘʨʛʘʥʮʘ ʚ ʣʠʩʪʴʷʭ ʢʣʦ-
ʥʦʚʳʭ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ (62-396, 54-118, ʇɹ-9) ʙʳʣʘ 
ʥʘʠʙʦʣʴʰʝʡ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʵʪʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝ-
ʤʝʥʪʘ ʚ ʧʦʯʚʝ. ʊʦʣʴʢʦ ʧʦʜʚʦʡ ʇɹ-9 ʧʦʜʜʝʨʞʠʚʘʣ ʚ ʩʚʦʠʭ 
ʣʠʩʪʴʷʭ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʤʘʨʛʘʥʮʘ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ 
ʪʠʧʘ ʧʦʯʚʳ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ.  

 

ɺʚʝʜʝʥʠʝ. ʉʦʜʝʨʞʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (Pb, Co, Fe, Al) ʚ ʧʦʯʚʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʦʤ 
ʘʛʨʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [8]. ɼʣʷ ʦʪʩʫʪʩʪʚʠʷ ʫʛʥʝʪʝʥʠʷ ʨʦʩʪʘ ʠ ʭʣʦʨʦʟʘ ʫ ʷʙʣʦʥʠ ʚ ʧʦʯʚʝ ʜʦʣʞʥʦ ʙʳʪʴ    ʦʧʪʠʤʘʣʴ-
ʥʦʝ  ʩʦʦʪʥʦʰʝʥʠʝ   ʤʝʞʜʫ   ʦʩʥʦʚʥʳʤʠ  ʤʘʢʨʦ-  ʠ  ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ,   ʢʦʪʦʨʦʝ   ʣʝʛʢʦ ʥʘʨʫʰʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ                   
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ʠʟʙʳʪʢʝ ʢʘʣʴʮʠʷ [5]. ʋʨʦʚʝʥʴ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʷʙʣʦʥʠ ï ʚʝʩʴʤʘ ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ, 
ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʯʝʨʝʟ ʣʠʩʪʴʷ ʨʘʩʪʚʦʨʳ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩʧʦʩʦʙʥʳ ʧʦʚʳʰʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʷʙʣʦʢ [3]. ʇʨʠ ʥʝʜʦ-
ʩʪʘʪʢʝ ʮʠʥʢʘ ʚ ʣʠʩʪʴʷʭ ʷʙʣʦʥʠ ʧʦʷʚʣʷʝʪʩʷ çʨʦʟʝʪʦʯʥʦʩʪʴè; ʧʨʠ ʜʝʬʠʮʠʪʝ ʚ ʣʠʩʪʴʷʭ ʞʝʣʝʟʘ ʫ ʚʝʨʭʫʰʝʯʥʳʭ ʣʠʩʪʴʝʚ 
ʞʝʣʪʝʝʪ ʤʝʞʞʠʣʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ; ʧʨʠ ʥʝʭʚʘʪʢʝ ʙʦʨʘ ʣʠʩʪʴʷ ʞʝʣʪʝʶʪ, ʜʝʬʦʨʤʠʨʫʶʪʩʷ, ʠʭ ʚʝʨʭʫʰʢʠ ʠ ʢʨʘʷ ʦʪ-
ʤʠʨʘʶʪ, ʘ ʞʠʣʢʠ ʢʨʘʩʥʝʶʪ, ʩʥʠʞʘʝʪʩʷ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʷʙʣʦʥʠ; ʧʨʠ ʜʝʬʠʮʠʪʝ ʤʝʜʠ ʧʨʦʷʚʣʷʝʪʩʷ ʩʫʭʦʚʝʨʰʠʥʥʦʩʪʴ, 
ʪʦ ʝʩʪʴ ʣʠʩʪʴʷ ʜʝʬʦʨʤʠʨʫʶʪʩʷ, ʙʫʨʝʶʪ ʩ ʢʨʘʸʚ ʠ ʦʧʘʜʘʶʪ; ʥʝʜʦʩʪʘʪʦʢ ʤʘʨʛʘʥʮʘ, ʢʘʢ ʩʘʤʦʛʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʷʙ-
ʣʦʥʝʡ ʤʠʢʨʦʵʣʝʤʝʥʪʘ, ʚʳʟʳʚʘʝʪ ʧʦʞʝʣʪʝʥʠʝ ʢʨʘʸʚ ʫ ʤʦʣʦʜʳʭ ʠ ʩʪʘʨʳʭ ʣʠʩʪʴʝʚ ʚ ʚʠʜʝ ʯʸʪʢʠʭ ʧʷʪʝʥ ʠ ʧʦʞʝʣʪʝʥʠʝ 
ʚʥʘʯʘʣʝ ʟʝʣʸʥʳʭ ʞʠʣʦʢ [9]. ʆʧʨʳʩʢʠʚʘʥʠʝ ʣʠʩʪʴʝʚ ʩʝʷʥʮʝʚ ʷʙʣʦʥʠ ʨʘʩʪʚʦʨʘʤʠ ʪʘʢʠʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʙʦʨ, 
ʮʠʥʢ ʠ ʤʦʣʠʙʜʝʥ ʫʣʫʯʰʘʣʦ ʚʦʜʥʳʡ ʨʝʞʠʤ ʣʠʩʪʴʝʚ [4]. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʜʦʩʪʫʧʥʦʛʦ ʢʘʣʠʷ ʚ ʧʦʯʚʝ ʩ 120 ʜʦ 200 
ʤʛ/100 ʛ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʤʘʨʛʘʥʮʘ, ʥʦ ʥʝ ʠʟʤʝʥʠʣʦ ʫʨʦʚʝʥʴ ʞʝʣʝʟʘ, ʮʠʥʢʘ, ʤʝʜʠ ʠ ʙʦʨʘ ʚ ʣʠ-
ʩʪʴʷʭ ʷʙʣʦʥʠ ʩʦʨʪʘ ɻʦʣʜʝʥ ɼʝʣʠʰʝʩ ʥʘ ʧʦʜʚʦʝ ʄ 26 ʚ ʧʝʨʠʦʜ ʧʦʣʥʦʛʦ ʧʣʦʜʦʥʦʰʝʥʠʷ ʩʘʜʘ [10]. ɺ ʤʦʜʝʣʴʥʦʤ ʦʧʳʪʝ 
ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʦʨʘ ʚ ʧʦʯʚʝ ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ, ʙʦʨʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʣʠʩʪʴʷʭ 5-ʣʝʪʥʠʭ ʷʙʣʦʥʴ ʩʦʨʪʘ ɼʞʦʥʘʛʦʣʜ ʥʘ ʧʦʜʚʦʝ ʄ9 [12]. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʮʠʥʢʘ ʥʘ ʫʨʦʚʥʝ 17 
ʤʛ/100 ʛ ʚ ʣʠʩʪʴʷʭ ʵʪʦʛʦ ʩʦʨʪʘ ʥʘ ʧʦʜʚʦʝ ʄ26 ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʘ ʚʥʝʩʝʥʠʝ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʧʦʯʚʫ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 
[11]. ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʚʣʠʷʝʪ ʣʠ ʪʠʧ ʧʦʯʚʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ Mnʠ Co ʚ 
ʣʠʩʪʴʷʭ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ ʚ ʫʩʣʦʚʠʷʭ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ.   

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2016-2018 ʛʛ. ʥʘ ʦʧʳʪʥʦʤ 
ʫʯʘʩʪʢʝ ɽɻʋ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘ ʚ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʴʥʦʛʦ ʦʧʳʪʘ, ʟʘʣʦʞʝʥʥʦʤ ʚ 2016 ʛ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʧʦʯʚʳ 
ʠ ʣʠʩʪʴʝʚ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʫʢʘʟʘʥʥʦʛʦ ʫʥʠʚʝʨʩʠ-
ʪʝʪʘ. ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦʯʚʳ ʚʳʧʦʣʥʝʥʳ ʧʦ ʠʥʩʪʨʫʢʮʠʠ ʎʀʅɸʆ [2]: ʛʫʤʫʩ ʧʦ ʤʝʪʦʜʫ ʀ.ɺ. ʊʶʨʠʥʘ ʚ 
ʤʦʜʠʬʠʢʘʮʠʠ ɺ.ʅ. ʉʠʤʘʢʦʚʘ [1]; ʧʦ ʤʝʪʦʜʫ ʂʲʝʣʴʜʘʣʷ ï ʦʙʱʠʡ ʘʟʦʪ [7]; ʧʦ ʤʝʪʦʜʫ ʌ.ɺ. ʏʠʨʠʢʦʚʘʥʘ ʬʦʪʦʤʝʪʨʝ 
ʂʌʂ-3 ï ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, ʥʘ ʧʣʘʤʝʥʥʦʤ ʬʦʪʦʤʝʪʨʝ ʌʇɸ 2-01 ï ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ [6]; ʨʅ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ï 
ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ ʨʅ-ʤʝʪʨʝ-ʠʦʥʦʤʝʨʝ çʕʢʩʧʝʨʪ-001è [1]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 
ʚʦʟʜʫʰʥʦ-ʩʫʭʫʶ ʧʨʦʙʫ ʧʦʯʚʳ ʠʟʤʝʣʴʯʘʣʠ ʥʘ ʤʝʣʴʥʠʮʝ ʠ ʧʨʦʩʝʚʘʣʠ ʯʝʨʝʟ ʩʠʪʦ ʜʠʘʤʝʪʨʦʤ  
1 ʤʤ. ɺ ʪʸʤʥʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ʠ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ ʩʦʜʝʨʞʘʣʦʩʴ: ʛʫʤʫʩʘ ï 3,3-3,4%, ʦʙʱʝʛʦ ʘʟʦʪʘ ï 
0,17%, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 6,6-7,2 ʤʛ/100 ʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 6,1-6,9 ʤʛ/100 ʛ, ʨʅʅ2ʆ ï 5,1-5,3. ɺ ʧʦʡʤʝʥʥʦʡ 
ʩʣʦʠʩʪʦʡ ʠ ʟʝʨʥʠʩʪʦʡ ʧʦʯʚʝ ʩʦʜʝʨʞʘʣʦʩʴ: ʛʫʤʫʩʘ ï 6,0-6,2%, ʦʙʱʝʛʦ ʘʟʦʪʘ ï 0,3%, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 17,1-
20,9 ʤʛ/100 ʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 10,9-11,9 ʤʛ/100 ʛ, ʨʅʅ2ʆ ï 7,7-7,8. ɺ ʯʝʨʥʦʟʸʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ ʩʦʜʝʨʞʘʣʦʩʴ: 
ʛʫʤʫʩʘ ï 5,7%, ʦʙʱʝʛʦ ʘʟʦʪʘ ï 0,3%, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 25,4 ʤʛ/100 ʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 13,0 ʤʛ/100 ʛ, ʨʅʅ2ʆ 
ï 7,1. ʈʝʣʴʝʬ ʫʯʘʩʪʢʘ ï ʧʝʨʚʘʷ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ ʨ. ɹʳʩʪʨʘʷ ʉʦʩʥʘ. ʇʦʯʚʘ ï ʧʦʡʤʝʥʥʘʷ ʟʝʨʥʠʩʪʘʷ. ɺ ʧʦʯʚʝ 
ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʝʤʢʠ ʰʠʨʠʥʦʡ 15 ʩʤ ʠ ʛʣʫʙʠʥʦʡ 20 ʩʤ. ʅʘ ʜʥʦ ʠʭ ʫʢʣʘʜʳʚʘʣʠ ʥʝʪʢʘʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʣʘʥʜ-
ʰʘʬʪʥʳʭ ʨʘʙʦʪ çɸʛʨʦʪʝʢʩɻʝʦè ʧʣʦʪʥʦʩʪʴʶ 90 ʛ/ʤ2, ʟʘʪʝʤ ʚ ʫʛʣʫʙʣʝʥʠʷ ʧʦʤʝʱʘʣʠ ʧʣʘʩʪʠʢʦʚʳʝ  
5-ʣʠʪʨʦʚʳʝ ʩʦʩʫʜʳ ʙʝʟ ʜʥʘ, ʢʦʪʦʨʳʝ ʥʘʧʦʣʥʷʣʠʩʴ 4 ʢʛ ʧʦʯʚʳ, ʚʟʷʪʦʡ ʠʟ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ 5 ʧʨʝʦʙʣʘʜʘʶʱʠʭ 
ʪʠʧʦʚ ʧʦʯʚʳ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ, ʦʪʦʙʨʘʥʥʳʭ ʩ ʟʘʣʝʞʥʳʭ ʫʯʘʩʪʢʦʚ. ɺ ʢʘʞʜʳʡ ʩʦʩʫʜ ʚʳʩʘʞʠʚʘʣʠ ʧʦ 1 ʦʜʥʦʣʝʪ-
ʥʝʤʫ ʧʦʜʚʦʶ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ 5-ʢʨʘʪʥʘʷ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʝʣʷʥʦʢ 3-ʷʨʫʩʥʦʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ. ʉʭʝʤʘ ʚʳ-
ʩʘʜʢʠ ʧʦʜʚʦʝʚ 75 ʭ 20 ʩʤ. ʃʠʩʪʴʷ ʦʪʙʠʨʘʣʠʩʴ ʥʘ ʘʥʘʣʠʟ 30 ʘʚʛʫʩʪʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 
ʣʠʩʪʴʝʚ ʧʦʜʚʦʝʚ ʠ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ 
çʉʧʝʢʪʨ-5è ʚ ʧʣʘʤʝʥʠ ʘʮʝʪʠʣʝʥ-ʚʦʟʜʫʭ [7]. ʄʠʥʝʨʘʣʠʟʘʮʠʶ ʧʨʦʙ ʣʠʩʪʴʝʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʩʫʭʦʛʦ ʦʟʦʣʝʥʠʷ 
ʧʦ ɻʆʉʊ 26657-85. ʇʦʣʫʯʝʥʥʫʶ ʟʦʣʫ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 1ʄ ʨʘʩʪʚʦʨʘ HNO3.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʘʥʘʣʠʟ. ʀʟ ʠʩʩʣʝʜʫʝʤʳʭ ʪʠʧʦʚ ʧʦʯʚ ʩʦʜʝʨʞʘʥʠʝ ʢʦʙʘʣʴʪʘ ʯʫʪʴ ʧʨʝʚʳʩʠʣʦ ʧʨʝʜʝʣʴʥʦ 
ʜʦʧʫʩʪʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ (ʇɼʂ) ʚ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ ʠ ʚ 2 ʨʘʟʘ ʧʨʝʚʳʩʠʣʦ ʇɼʂ ʚ ʧʦʡʤʝʥʥʦʡ ʩʣʦʠ-
ʩʪʦʡ ʧʦʯʚʝ. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚʘʭ ʩʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʝ ʧʨʝʚʳʰʘʣʦ ʇɼʂ 
(ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 
ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʪʠʧʘʭ ʧʦʯʚ, ʤʛ/ʢʛ (ʚ ʩʨʝʜʥʝʤ ʟʘ 2017-2018 ʛʛ.) 

ʊʠʧ ʧʦʯʚʳ Ni Fe Co Zn Cu Mn Pb Cd 

ʏʝʨʥʦʟʸʤ ʚʳʱʝʣʦʯʝʥʥʳʡ 0,967 18,29 0,14 1,435 0,105 82,39 1,0 0,06 

ʇʦʡʤʝʥʥʘʷ ʟʝʨʥʠʩʪʘʷ 0,423 24,63 0,675 0,975 0,35 63,43 1,3 0,02 

ʇʦʡʤʝʥʥʘʷ ʩʣʦʠʩʪʘʷ 0,55 57,43 1,94 0,815 0,14 47,83 0,3 0,01 

ʊʸʤʥʦ-ʩʝʨʘʷ ʣʝʩʥʘʷ 0,47 20,48 0,81 0,468 0,07 57,41 0,4 0,02 

ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ 0,585 46,9 1,095 0,613 0,11 42,51 1,28 0,01 

ʇɼʂ 4,0 150,0 1,0 10,0 2,0 100,0 6,0 0,24 
 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʥʠʢʝʣʷ, ʮʠʥʢʘ, ʤʘʨʛʘʥʮʘ ʠ ʢʘʜʤʠʷ ʦʪʤʝʯʝʥʦ ʚ ʯʝʨʥʦʟʸʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ, ʞʝ-
ʣʝʟʘ ʠ ʢʦʙʘʣʴʪʘ ï ʚ ʧʦʡʤʝʥʥʦʡ ʩʣʦʠʩʪʦʡ, ʤʝʜʠ ʠ ʩʚʠʥʮʘ ï ʚ ʧʦʡʤʝʥʥʦʡ ʟʝʨʥʠʩʪʦʡ ʧʦʯʚʝ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʘʨ-
ʛʘʥʮʘ ʦʪʤʝʯʝʥ ʪʘʢʞʝ ʚ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ.  

ɺ ʣʠʩʪʴʷʭ ʜʚʫʭ ʧʦʜʚʦʝʚ (62-396 ʠ ʇɹ-9) ʩʦʜʝʨʞʘʣʦʩʴ ʢʦʙʘʣʴʪʘ ʤʝʥʴʰʝ ʚʩʝʛʦ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 
ʧʦʯʚʝ (ʪʘʙʣʠʮʘ 2). 

ɺ  ʣʠʩʪʴʷʭ  ʧʦʜʚʦʷ  54-118   ʩʘʤʳʡ  ʥʠʟʢʠʡ  ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʢʦʙʘʣʴʪʘ ʦʪʤʝʯʝʥ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠ-
ʩʪʦʡ ʠ ʪʸʤʥʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʝ. ʉʘʤʦʝ  ʚʳʩʦʢʦʝ  ʩʦʜʝʨʞʘʥʠʝ  ʢʦʙʘʣʴʪʘ  ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʣʠʩʪʴʷʭ ʢʘʨʣʠʢʦʚʦʛʦ 
ʧʦʜʚʦʷ 62-396, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʥʘ ʪʸʤʥʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʝ,  ʧʦʣʫʢʘʨʣʠʢʦʚʦʛʦ  ʧʦʜʚʦʷ 54-118,  ʨʘʟʤʝʱʸʥʥʦʛʦ                  
ʥʘ ʧʦʡʤʝʥʥʦʡ   ʩʣʦʠʩʪʦʡ  ʧʦʯʚʝ  ʠ  ʚ ʣʠʩʪʴʷʭ ʢʘʨʣʠʢʦʚʦʛʦ ʧʦʜʚʦʷ ʇʘʨʘʜʠʟʢʘ ɹʫʜʘʛʦʚʩʢʦʛʦ (ʇɹ-9)  ʧʨʠ ʧʨʦʠʟ-
ʨʘʩʪʘʥʠʠ ʥʘ ʧʦʡʤʝʥʥʦʡ ʟʝʨʥʠʩʪʦʡ ʧʦʯʚʝ.  ʆʧʪʠʤʘʣʴʥʳʡ  ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʤʘʨʛʘʥʮʘ  ʚ  ʣʠʩʪʴʷʭ ʷʙʣʦʥʠ (ʧʦ 
ʎʝʨʣʠʥʛʫ ï ʠʥʪʝʨʚʘʣ ʦʪ 20 ʜʦ 200 ʤʛ/ʢʛ [9]) ʦʪʤʝʯʝʥ ʥʘʤʠ ʫ ʧʦʜʚʦʷ 62-396 ʥʘ ʪʸʤʥʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ, ʜʝʨʥʦʚʦ-
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ʧʦʜʟʦʣʠʩʪʦʡ ʠ ʧʦʡʤʝʥʥʦʡ ʟʝʨʥʠʩʪʦʡ ʧʦʯʚʘʭ, ʫ ʧʦʜʚʦʷ 54-118 ʥʘ ʯʝʨʥʦʟʸʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ, ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠ-
ʩʪʦʡ ʠ ʪʸʤʥʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʝ ʠ ʫ ʧʦʜʚʦʷ ʇɹ-9 ʥʘ ʚʩʝʭ ʪʠʧʘʭ ʧʦʯʚʳ. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʘʨʛʘʥʮʘ ʚ ʣʠʩʪʴʷʭ 
ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ ʧʦʜʚʦʷ 62-396 ʧʨʠ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʥʘ ʯʝʨʥʦʟʸʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ ʠ ʧʦʡʤʝʥʥʦʡ ʩʣʦʠʩʪʦʡ ʧʦʯʚʝ, ʘ 
ʪʘʢʞʝ ʫ 54-118 ʧʨʠ ʨʦʩʪʝ ʥʘ ʦʙʝʠʭ ʧʦʡʤʝʥʥʳʭ ʧʦʯʚʘʭ.  

 
ʊʘʙʣʠʮʘ 2 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʯʚʳ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ 

(ʚ ʩʨʝʜʥʝʤ ʟʘ 2017-2018 ʛʛ.), ʤʛ/ʢʛ 

ʕʣʝʤʝʥʪ ʇʦʜʚʦʡ 

ʊʠʧ ʧʦʯʚʳ 

ʏʝʨʥʦʟʸʤ 

ʚʳʱʝʣʦʯʝʥʥʳʡ 

ɼʝʨʥʦʚʦ-ʧʦʜʟʦ-

ʣʠʩʪʘʷ 

ʊʸʤʥʦ-ʩʝʨʘʷ 

ʣʝʩʥʘʷ 

ʇʦʡʤʝʥʥʘʷ ʩʣʦʠ-

ʩʪʘʷ 

ʇʦʡʤʝʥʥʘʷ 

ʟʝʨʥʠʩʪʘʷ 

ʉʦ 

62-396 0,120 0,024 0,343 0,199 0,065 

54-118 0,113 0,097 0,079 0,204 0,186 

ʇɹ-9 0,118 0,060 0,232 0,098 0,362 

Mn 

62-396 16,509 25,703 20,664 18,415 41,132 

54-118 21,659 41,374 25,318 17,851 19,366 

ʇɹ-9 20,300 29,237 25,731 24,363 20,409 

 

ʉʘʤʦʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ʚ ʣʠʩʪʴʷʭ ʦʪʤʝʯʝʥʦ ʫ ʧʦʜʚʦʷ 62-396 ʥʘ ʯʝʨʥʦʟʸʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ, 

ʫ ʧʦʜʚʦʷ 54-118 ʥʘ ʧʦʡʤʝʥʥʦʡ ʩʣʦʠʩʪʦʡ ʧʦʯʚʝ ʠ ʫ ʧʦʜʚʦʷ ʇɹ-9 ʥʘ ʧʦʡʤʝʥʥʦʡ ʟʝʨʥʠʩʪʦʡ ʧʦʯʚʝ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʤʘʨʛʘʥʮʘ ʚ ʣʠʩʪʴʷʭ ʦʙʥʘʨʫʞʝʥ ʫ ʧʦʜʚʦʷ 62-396 ʥʘ ʧʦʡʤʝʥʥʦʡ ʟʝʨʥʠʩʪʦʡ ʧʦʯʚʝ ʠ ʫ ʧʦʜʚʦʝʚ 54-118 ʠ 

ʇɹ-9, ʨʘʟʤʝʱʸʥʥʳʭ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʣʠʩʪʴʷʭ ʥʠ ʦʜʥʦʛʦ ʠʟ ʠʟʫʯʝʥʥʳʭ ʧʦʜʚʦʝʚ 

ʷʙʣʦʥʠ ʥʝ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʢʦʙʘʣʴʪʘ ʠ ʤʘʨʛʘʥʮʘ ʧʨʠ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʥʘ 

ʯʝʨʥʦʟʸʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ. ʅʝ ʚʳʷʚʣʝʥʦ ʪʠʧʘ ʧʦʯʚʳ, ʥʘ ʢʦʪʦʨʦʤ ʚ ʣʠʩʪʴʷʭ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ ʥʘʢʦʧʠʣʦʩʴ ʙʳ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʠ ʢʦʙʘʣʴʪʘ, ʠ ʤʘʨʛʘʥʮʘ.  

ʏʪʦʙʳ ʩʚʷʟʘʪʴ ʚʦʝʜʠʥʦ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ ʩ ʠʭ ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʣʠʩʪʴʷʭ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʚʝʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝ-

ʩʪʚʘ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʢ ʢʦʣʠʯʝʩʪʚʫ ʵʣʝʤʝʥʪʘ ʚ ʧʦʯʚʝ. ʄʝʥʴʰʝ ʚʩʝʛʦ ʥʘʢʘʧʣʠʚʘʣʦʩʴ 

ʤʘʨʛʘʥʮʘ ʚ ʣʠʩʪʴʷʭ ʷʙʣʦʥʝʚʳʭ ʧʦʜʚʦʝʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʯʝʨʥʦʟʸʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ (ʪʘʙʣʠʮʘ 3). 

 
ʊʘʙʣʠʮʘ 3 

ʂʦʵʬʬʠʮʠʝʥʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʚ ʣʠʩʪʴʷʭ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʯʚʳ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ 

ʕʣʝʤʝʥʪ ʇʦʜʚʦʡ 

ʊʠʧ ʧʦʯʚʳ 

ʏʝʨʥʦʟʸʤ 

ʚʳʱʝʣʦʯʝʥʥʳʡ 

ɼʝʨʥʦʚʦ-ʧʦʜʟʦ-

ʣʠʩʪʘʷ 

ʊʸʤʥʦ-ʩʝʨʘʷ 

ʣʝʩʥʘʷ 

ʇʦʡʤʝʥʥʘʷ ʩʣʦʠ-

ʩʪʘʷ 

ʇʦʡʤʝʥʥʘʷ 

ʟʝʨʥʠʩʪʘʷ 

ʉʦ 

62-396 0,86 0,02 0,42 0,10 0,10 

54-118 0,81 0,09 0,10 0,10 0,27 

ʇɹ-9 0,84 0,05 0,29 0,05 0,54 

Mn 

62-396 0,20 0,60 0,36 0,38 0,65 

54-118 0,26 0,97 0,44 0,37 0,30 

ʇɹ-9 0,25 0,69 0,45 0,51 0,32 

 

ɺ ʣʠʩʪʴʷʭ ʜʚʫʭ ʧʦʜʚʦʝʚ (54-118 ʠ ʇɹ-9), ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ, ʥʘʢʘʧʣʠʚʘ-

ʣʦʩʴ ʙʦʣʴʰʝ ʚʩʝʛʦ ʤʘʨʛʘʥʮʘ. ɺ ʣʠʩʪʴʷʭ ʪʨʝʪʴʝʛʦ ʧʦʜʚʦʷ (62-396), ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 

ʧʦʯʚʝ, ʫʨʦʚʝʥʴ ʤʘʨʛʘʥʮʘ ʪʘʢʞʝ ʦʯʝʥʴ ʚʳʩʦʢ, ʥʦ ʝʱʸ ʚʳʰʝ ʧʨʠ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʥʘ ʧʦʡʤʝʥʥʦʡ ʟʝʨʥʠʩʪʦʡ ʧʦʯʚʝ.  

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʙʘʣʴʪʘ ʥʘʢʘʧʣʠʚʘʣʦʩʴ ʚ ʣʠʩʪʴʷʭ ʚʩʝʭ ʪʨʸʭ ʠʟʫʯʘʝʤʳʭ ʧʦʜʚʦʝʚ, ʧʨʠ ʠʭ ʧʨʦ-

ʠʟʨʘʩʪʘʥʠʠ ʥʘ ʯʝʨʥʦʟʸʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ, ʘ ʥʘʠʤʝʥʴʰʝʝ ï ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ.  

 

ɿʘʢʣʶʯʝʥʠʝ. 
1. ɺ ʣʠʩʪʴʷʭ ʥʠ ʦʜʥʦʛʦ ʠʟ ʠʟʫʯʝʥʥʳʭ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ ʥʝ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʦ-

ʜʝʨʞʘʥʠʷ ʢʦʙʘʣʴʪʘ ʠ ʤʘʨʛʘʥʮʘ ʧʨʠ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʥʘ ʯʝʨʥʦʟʸʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ. 
2. ʀʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʪʠʧʦʚ ʧʦʯʚʳ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʚʳʷʚʣʝʥʦ ʪʘʢʦʛʦ, ʥʘ ʢʦʪʦʨʦʤ ʙʳ ʚ 

ʣʠʩʪʴʷʭ ʧʦʜʚʦʝʚ ʷʙʣʦʥʠ ʩʦʜʝʨʞʘʣʦʩʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʙʘʣʴʪʘ ʠ ʤʘʨʛʘʥʮʘ ʦʜʥʦʚʨʝʤʝʥʥʦ. 
3. ɺ ʣʠʩʪʴʷʭ ʚʩʝʭ ʪʨʸʭ ʧʦʜʚʦʝʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ, ʥʘʢʘʧʣʠʚʘʣʦʩʴ ʙʦʣʴʰʝ 

ʚʩʝʛʦ ʤʘʨʛʘʥʮʘ, ʥʦ ʤʝʥʴʰʝ ʚʩʝʛʦ ʢʦʙʘʣʴʪʘ.  
4. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʙʘʣʴʪʘ ʥʘʢʘʧʣʠʚʘʣʦʩʴ ʚ ʣʠʩʪʴʷʭ ʚʩʝʭ ʪʨʸʭ ʠʟʫʯʘʝʤʳʭ ʧʦʜʚʦʝʚ ʧʨʠ ʠʭ ʧʨʦ-

ʠʟʨʘʩʪʘʥʠʠ ʥʘ ʯʝʨʥʦʟʸʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ. 
5. ʂʦʵʬʬʠʮʠʝʥʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʢʦʙʘʣʴʪʘ ʚ ʣʠʩʪʴʷʭ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ (62-396, 54-118, ʇɹ-

9) ʷʙʣʦʥʠ ʥʝ ʟʘʚʠʩʝʣ ʦʪ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʵʪʦʛʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʚ ʧʦʯʚʝ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʧʦ ʤʘʨʛʘʥʮʫ 
ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʚʠʩʝʣ ʦʪ ʫʨʦʚʥʷ ʜʘʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʧʦʯʚʝ.  

6. ʀʟ ʠʟʫʯʝʥʥʳʭ ʧʦʜʚʦʝʚ ʪʦʣʴʢʦ ʇɹ-9 ʧʦʜʜʝʨʞʠʚʘʣ ʚ ʩʚʦʠʭ ʣʠʩʪʴʷʭ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʤʘʨʛʘʥʮʘ ʥʝ 
ʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʧʦʯʚʳ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ.  
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CONTENT OF MANGANESE AND COBALT IN LEAVES OF CLONAL STOCKS  
OF AN APPLE -TREE DEPENDING ON TYPE OF THE SOIL OF THE LIPETSK REGION  

 

Key words: trace elements, soil type, apple-tree 
stock, coefficient of biological accumulation. 

Abstract.Work is devoted to sheet diagnostics of an 
apple-tree. Researches are conducted in the conditions of 

model experience. The comparative maintenance of 2trace el-
ements in leaves of 3 most widespread stocks of an apple-tree 
placed on 5 most widespread types of the soil of the Lipetsk 
region is studied. In leaves of any of the studied stocks of an 
apple-tree it was not reached the highest level of content of 
cobalt and manganese at growth on the chernozemlixivi-
ous.From the most widespread types of the soil of the Lipetsk 

region it on which leaves of stocks of an apple-tree would con-
tain the highest amount of cobalt and manganese at the same 
time is not revealed. In leaves of all three stocks growing on 
the cespitose and podsolic soil most of all manganese, but 

least of all cobalt collected.The greatest number of cobalt col-
lected in leaves of all three studied stocks, at their growth on 
the chernozemlixivious. The size of coefficient of biological ac-
cumulation of manganese in leaves of clonal stocks of an ap-
ple-tree (62-396, 54-118, PB-9) was the greatest at the high 
level of this chemical element in the soil. Only the stock of PB-
9 maintained optimum level of manganese in the leaves is not 
dependent on type of the soil of the Lipetsk region. 
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Ȩ.ȩ. ȪɋɊɥɋɈ 
 

ȧȹȶȦɅ Ȯ ȷȸȫȧȱȫȨȦɅ ȶȬȦȨȽȮȳȦ ȶȬȮ  
ȳȦ Ʉȩȴ-ȨȴȷȸȴȰȫ ȼȫȳȸȶȦȱɂȳȴ-ȽȫȶȳȴȭȫȲȳȴȩȴ ȶȫȩȮȴȳȦ ȶȴȷȷȮȮ 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʞ,ɹ ʙʫʨʘʷ ʠ ʩʪʝʙʣʝʚʘʷ 

ʨʞʘʚʯʠʥʘ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʠʥʬʝʢʮʠ-

ʦʥʥʳʝ ʬʦʥʳ, ʚʨʝʜʦʥʦʩʥʦʩʪʴ, ʶʛʦ-ʚʦʩʪʦʢ ʎʝʥʪʨʘʣʴʥʦ-

ʏʝʨʥʦʟʝʤʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ. 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʠʝ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʙʫʨʦʡ 

ʣʠʩʪʦʚʦʡ ʠ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʎʝʥ-

ʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ ʚʝʣʦʩʴ ʩ 1983 

ʧʦ 2010 ʛʦʜʳ. ʈʘʡʦʥʠʨʦʚʘʥʥʳʝ, ʩʦʨʪʘ ʚʦʩʧʨʠʠʤʯʠʚʳʝ 

ʢ ʙʦʣʝʟʥʷʤ, ʊʘʣʦʚʩʢʘʷ 12 ʠ ʊʘʣʦʚʩʢʘʷ 15 ʠ ʩʦʨʪʘ ʩ ʛʝ-

ʪʝʨʦʛʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʊʘʣʦʚʩʢʘʷ 29 ʠ ʊʘʣʦʚʩʢʘʷ 

33 ʚʳʩʝʚʘʣʠʩʴ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʥ-

ʬʝʢʮʠʦʥʥʳʭ ʬʦʥʘʭ ʩ ʩʦʚʤʝʱʝʥʥʦʡ ʠʥʬʝʢʮʠʝʡ ʜʚʫʭ ʙʦ-

ʣʝʟʥʝʡ. ɿʘ 28 ʣʝʪ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʬʦʥʘʭ ʫ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʨʪʦʚ ʨʘʟʥʠʮʘ 

ʧʦ ʤʘʩʩʝ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʩʦʩʪʘʚʠʣʘ 27%, ʧʦ ʤʘʩʩʝ 1000 

ʟʝʨʝʥ ï 22%, ʧʦ ʦʟʝʨʥʝʥʥʦʩʪʠ ï 16%. ʋ ʩʦʨʪʦʚ ʩ ʛʝʪʝ-

ʨʦʛʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 3.5%, 

3.5%, 6.3%. ɿʘ 15 ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʧʘʪʦʛʝ-

ʥʦʚ ʣʝʪ, ʨʘʟʣʠʯʠʝ ʫ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʨʪʦʚ ʧʦ ʜʘʥʥʳʤ 

ʧʨʠʟʥʘʢʘʤ ʩʦʩʪʘʚʠʣʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 59,5%, 44%, 

21.4%. ʋ ʫʩʪʦʡʯʠʚʳʭ ï 7.6%, 6.6%, 10,9%. ɺ ʫʩʣʦʚʠʷʭ 

ʶʛʦ-ʚʦʩʪʦʢʘ ʨʝʛʠʦʥʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʨʪʘ ʨʞʠ ʩ ʛʝʪʝʨʦʛʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

 

ɺʚʝʜʝʥʠʝ. ʂʣʠʤʘʪ ʨʝʛʠʦʥʘ ʩʪʝʧʥʦʡ, ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʩ ʪʝʧʣʳʤ, ʥʝʨʝʜʢʦ ʞʘʨʢʠʤ ʠ ʟʘʩʫʰ-

ʣʠʚʳʤ ʣʝʪʦʤ. ɻʦʜʦʚʘʷ ʩʫʤʤʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʟʘ 120 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 470.4 ʤʤ, ʛʠʜʨʦʪʝʨʤʠʯʝ-

ʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ï 1.0. ʕʪʦ ʟʘʩʫʰʣʠʚʘʷ, ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʫʤʝʨʝʥʥʦʛʦ ʧʦʷʩʘ ʩ ʥʝʫʩʪʦʡʯʠʚʳʤ 

ʫʚʣʘʞʥʝʥʠʝʤ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʛʦʜ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʜʦʞʜʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪ 1-ʛʦ ʜʦ 5 

ʤʤ (81 ʜʝʥʴ), ʢʦʪʦʨʳʝ ʜʣʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʩʯʠʪʘʶʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ. ʉ ʦʩʘʜʢʘʤʠ ʙʦʣʝʝ 5 ʤʤ ï  

26 ʜʥʝʡ [1]. 

ʄʝʩʷʯʥʳʝ ʦʩʘʜʢʠ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʶʪʩʷ. ɿʘ ʚʨʝʤʷ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʤʘʝ, ʧʨʠ 

ʥʦʨʤʝ 44.9 ʤʤ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 0.5 ʤʤ ʜʦ 95.0 ʤʤ. ɺ ʠʶʥʝ ï ʦʪ 2.2 ʜʦ 133.1 ʤʤ; ʘ ʚ ʠʶʣʝ ï  

4.1-80.5 ʤʤ. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʙʳʚʘʶʪ ʜʣʠʪʝʣʴʥʳʝ, ʘʙʩʦʣʶʪʥʦ ʙʝʟ ʦʩʘʜʢʦʚ, ʧʝʨʠʦʜʳ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 10-20 ʜʥʝʡ, ʘ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ï ʙʦʣʝʝ ʤʝʩʷʮʘ [1]. ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʢʫʣʴʪʫʨ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʩʫʭʦʚʝʠ. ʉʨʝʜʥʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʟʘ ʛʦʜ ʨʘʚʥʦ 30. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʜʥʝʡ ʩ 

ʩʫʭʦʚʝʷʤʠ ʦʪʤʝʯʝʥʦ ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ. ɼʨʫʛʦʡ, ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʡ, ʤʘʢʩʠʤʫʤ ʩʫʭʦʚʝʡʥʳʭ ʜʥʝʡ ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʤʘʡ. ɺ ʧʝʨʠʦʜ ʚʝʩʝʥʥʠʭ ʩʫʭʦʚʝʝʚ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʜʦʩʪʠʛʘʝʪ  

2-ʭ ï 3-ʭ, ʘ ʠʥʦʛʜʘ ʠ 4-ʭ ʥʝʜʝʣʴ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʧʘʜʘʝʪ ʜʦ 10-15%, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 
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ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʛʥʝʪʝʥʠʝ ʨʘʩʪʝʥʠʡ ʠ ʜʘʞʝ ʠʭ ʛʠʙʝʣʴ. ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʚʝʪʨʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʝ. 

ʉʫʭʦʚʝʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʩʠʣʴʥʳʤʠ ʚʝʪʨʘʤʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ [1]. ɼʘʥʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ 

ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʪʦʨʤʦʟʷʪ ʨʘʟʚʠʪʠʝ ʨʞʘʚʯʠʥ ʜʘʞʝ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʬʦʥʘʭ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʦʣʫʯʝʥʠʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʦ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʨʞʘʚʯʠʥ ʚ ʨʝʛʠʦʥʝ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʙʦʨʴʙʝ ʩ ʥʠʤʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʝʣʠʩʴ ʩ 1983 ʧʦ 2010 ʛʦʜʳ ʥʘ ʨʘʡʦʥʠʨʦʚʘʥ-

ʥʳʭ ʚ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ, ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʢ ʙʫʨʦʡ ʣʠʩʪʦʚʦʡ ʠ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʘʤ ʩʦʨʪʘʭ 

ʦʟʠʤʦʡ ʨʞʠ ʊʘʣʦʚʩʢʦʡ 12 ʠ ʊʘʣʦʚʩʢʦʡ 15 ʠ ʥʘ ʦʙʣʘʜʘʶʱʠʭ ʛʝʪʝʨʦʛʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʵʪʠʤ ʧʘʪʦʛʝʥʘʤ 

ï ʊʘʣʦʚʩʢʦʡ 29 ʠ ʊʘʣʦʚʩʢʦʡ 33. ʊʘʣʦʚʩʢʘʷ 15 ʩʦʟʜʘʥʘ ʦʪʙʦʨʦʤ ʵʣʠʪʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟ ʩʦʨʪʘ ʊʘʣʦʚʩʢʘʷ 12, ʘ 

ʊʘʣʦʚʩʢʘʷ 33 ï ʠʟ ʩʦʨʪʘ ʊʘʣʦʚʩʢʦʡ 29. ʆʥʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ 3, 4, 5, 6, 7 ʠ 9 ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʙʘʣʪʠʡʩʢʠʭ ʨʝʩʧʫʙʣʠʢʘʭ. ʉʝʤʝʥʘ ʩʦʨʪʦʚ ʚʳʩʝʚʘ-

ʣʠʩʴ ʚ ʠʥʬʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʩ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʠʥʬʝʢʮʠʝʡ ʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʬʦʥʝ ʙʫʨʦʡ ʠ ʩʪʝʙʣʝʚʦʡ 

ʨʞʘʚʯʠʥ. ɼʝʣʷʥʢʠ 2-ʭ ʨʷʜʢʦʚʳʝ, ʩ ʤʝʞʜʫʨʷʜʴʝʤ 30 ʩʤ (0.6ʤĮ) ʠ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʴʶ. ɺ ʨʷʜʦʢ ʩʝʷʣʠ 

ʧʦ 40 ʩʝʤʷʥ. ʀʥʦʢʫʣʷʮʠʶ ʨʘʩʪʝʥʠʡ ʨʞʘʚʯʠʥʘʤʠ ʧʨʦʚʦʜʠʣʠ ʚ ʥʘʯʘʣʝ ʬʘʟʳ çʚʳʭʦʜ ʚ ʪʨʫʙʢʫè ʧʦ ʤʝʪʦʜʠʢʝ: 

çʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʩʦʨʪʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʞʘʚʯʠʥʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʟʘʨʘʞʝʥʠʷè [2]. ʀʩʧʦʣʴʟʦʚʘʣʠ ʤʝʩʪʥʳʝ ʧʦʧʫʣʷʮʠʠ ʨʞʘʚʯʠʥ. ʀʥʬʝʢʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʢʘʞʜʦʛʦ ʧʘʪʦʛʝʥʘ ï 2 

ʛ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʫʨʝʜʠʥʠʦʩʧʦʨ ʥʘ 100 ʤĮ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʣʣʘʩʪʘ ʧʨʠʤʝʥʷʣʠ ʪʘʣʴʢ, ʜʦʨʦʞʥʫʶ ʧʳʣʴ, ʤʫʢʫ, 

ʢʨʘʭʤʘʣ. ʅʘ 1 ʛ ʩʧʦʨ 100 ʛ ʙʘʣʣʘʩʪʘ. ɼʝʣʷʥʢʠ ʧʦʣʠʚʘʣʠ ʚʦʜʦʡ. ʈʘʩʪʝʥʠʷ ʦʧʨʳʩʢʠʚʘʣʠ, ʩʦʟʜʘʚʘʷ ʨʦʩʫ. ʀʥ-

ʬʠʮʠʨʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʦʧʫʜʨʠʚʘʥʠʝʤ. ɿʘʪʝʤ ʫʢʨʳʚʘʣʠ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʦʡ ʥʘ 15-17 

ʯʘʩʦʚ. ʉʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʦʙʨʘʟʮʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʰʢʘʣʝ ʇʝʪʝʨʩʦʥʘ ʠ ʜʨ. [3], ʘ ʧʨʠʟʥʘʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ï ʘʥʘʣʠʟʦʤ 30-ʪʠ ʧʦʙʝʛʦʚ, ʚʟʷʪʳʭ ʩ ʜʝʣʷʥʢʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5-10 ʩʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘ-

ʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʃʘʢʠʥʫ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʘʥʘʣʠʟ. ɺʨʝʜʦʥʦʩʥʦʩʪʴ ʨʞʘʚʯʠʥ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ɹʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʠʭ ʨʘʟʚʠʪʠʷ ʷʚʣʷʶʪʩʷ: ʚʳʩʦʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʪʝʧʣʘʷ ʧʦʛʦʜʘ, ʨʦʩʳ ʠ ʪʫʤʘʥʳ. ɺ 

ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʚ ʠʶʥʝ, ʢʦʛʜʘ ʠʜʝʪ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʠʥʬʝʢʮʠʠ, ʥʦ ʠ ʥʘʣʠʯʠʝʤ ʨʦʩ ʚ ʵʪʦʪ ʧʝʨʠʦʜ. ʇʦʩʣʝ ʠʥʦʢʫʣʷʮʠʠ ʨʞʘʚʯʠʥʘʤʠ ʫʨʝʜʠʥʠʠ ʧʦʷʚʣʷʶʪʩʷ ʚ 3-

ʝʡ ʜʝʢʘʜʝ ʤʘʷ, ʘ ʚ 3-ʝʡ ʜʝʢʘʜʝ ʠʶʥʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ, ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʣʷ ï ʩʪʝʙʣʝʚʦʡ. ʅʘʣʠʯʠʝ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 

ʠʶʥʷ ʟʘʩʫʭ ʦʙʳʯʥʦ ʧʨʠʚʦʜʠʪ ʢ ʜʝʧʨʝʩʩʠʠ ʙʦʣʝʟʥʝʡ. ʀʟ 28 ʣʝʪ ʪʘʢʠʭ ʙʳʣʦ 13 (ʪʘʙʣʠʮʘ 1). ʅʘ ʠʥʬʝʢʮʠʦʥʥʦʤ 

ʬʦʥʝ ʨʘʟʣʠʯʠʷ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ, ʝʛʦ ʦʟʝʨʥʝʥʥʦʩʪʠ ʠ ʤʘʩʩʝ 1000 ʟʝʨʝʥ ʤʝʞʜʫ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʩʦʨ-

ʪʘʤʠ ʠ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʜʚʫʤ ʙʦʣʝʟʥʷʤ ʙʳʣʠ ʥʝʩʫʱʝʩʪʚʝʥʥʳ. ʇʦʟʜʥʝʝ ʧʦʨʘʞʝʥʠʝ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʨʪʦʚ ʙʫ-

ʨʦʡ ʣʠʩʪʦʚʦʡ (58,4%) ʠ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʘʤʠ (59,0%) ʥʝ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʠʟʥʘʢʦʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ. 

 
ʊʘʙʣʠʮʘ 1 

ʉʦʚʤʝʩʪʥʘʷ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʨʞʘʚʯʠʥ ʥʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʨʞʠ 

ʉʦʨʪ 
ʄʘʩʩʘ ʟʝʨʥʘ ʩ 

ʢʦʣʦʩʘ, ʛ. 
ʄʘʩʩʘ 1000 ʟʝʨʝʥ, ʛ. ʆʟʝʨʥʝʥʥʦʩʪʴ, % 

ʉʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ, % 

ʙʫʨʦʡ ʩʪʝʙʣʝʚʦʡ 

ʉʨʝʜʥʝʝ ʟʘ 1983 ï 2010 ʛʛ. (28 ʣʝʪ) 

ʊʘʣʦʚʩʢʘʷ 12 ʠ ʊʘʣʦʚʩʢʘʷ 15 1.28* 

1.76 

27.8 

35.6 

62.8 

74.8 

80.4 

0-60 

66.7 

0-15 

ʊʘʣʦʚʩʢʘʷ 29 ʠ ʊʘʣʦʚʩʢʘʷ 33 1.65 

1.71 

33.2 

34.4 

69.9 

74.6 

37.8 

0-15 

20.3 

0-5 

ʉʨʝʜʥʝʝ ʟʘ 1983,-85,-87,-89,-91,1995-98, 2002,-04,-06,-08,-09,-10 (15 ʣʝʪ) 

ʊʘʣʦʚʩʢʘʷ 12 ʠ ʊʘʣʦʚʩʢʘʷ 15 0.68 

1.68 

18.3 

32.7 

59.0 

75.1 

83.8 

0-60 

78.6 

0-15 

ʊʘʣʦʚʩʢʘʷ 29 ʠ ʊʘʣʦʚʩʢʘʷ 33 1.57 

1.70 

31.1 

33.3 

66.7 

74.9 

36.9 

0-15 

23.4 

0-5 

ʉʨʝʜʥʝʝ ʟʘ 1984,-86,-88,-90,1992-94,-99,2000,-01,-05,-07,-08 (13 ʣʝʪ) 

ʊʘʣʦʚʩʢʘʷ 12 ʠ ʊʘʣʦʚʩʢʘʷ 15 1.54 

1.82 

31.3 

36.3 

66.3 

74.7 

58.4 

0-40 

59.0 

0-15 

ʊʘʣʦʚʩʢʘʷ 29 ʠ ʊʘʣʦʚʩʢʘʷ 33 1.67 

1.73 

34.8 

35.5 

67.8 

74.4 

28.7 

0-15 

20.7 

0-5 

ʇʨʠʤʝʯʘʥʠʝ: * ʟʜʝʩʴ ʠ ʜʘʣʝʝ ï ʚ ʯʠʩʣʠʪʝʣʝ ï ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʟʥʘʢʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ, ï ʚ 

ʟʥʘʤʝʥʘʪʝʣʝ ï ʝʩʪʝʩʪʚʝʥʥʦʤ. 

 

ʋʨʝʜʠʥʠʠ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʳ ʧʦʷʚʣʷʶʪʩʷ ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʚ ʢʦʥʮʝ ʠʶʥʷ, ʘ ʪʝʣʠʠ ï ʢ ʢʦʥʮʫ ʚʝʛʝʪʘ-

ʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʋʨʝʜʠʥʝʦʩʧʦʨʳ ʥʝ ʟʠʤʫʶʪ [5]. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʙʦʣʝʟʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪ-

ʩʫʪʩʪʚʫʝʪ. ʂ ʪʦʤʫ ʞʝ ʫ ʨʞʠ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʥʘʣʠʚʘ ʟʝʨʥʦʚʦʢ ʜʦʣʷ ʫʯʘʩʪʠʷ ʩʪʝʙʣʷ ʩ ʣʠʩʪʦʚʳʤʠ ʚʣʘʛʘʣʠʱʘʤʠ 

ʚ ʦʙʱʝʤ ʬʦʪʦʩʠʥʪʝʟʝ ʚʩʝʛʦ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 65-80%. ʅʘ ʜʦʣʶ ʣʠʩʪʴʝʚ ʧʨʠʭʦʜʠʪʩʷ 9-15%, ʢʦʣʦʩʘ ï 11-

18% [6]. ʇʦʵʪʦʤʫ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ, ʜʘʞʝ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ, ʩʠʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ ʙʫʨʦʡ ʨʞʘʚ-

ʯʠʥʦʡ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨʳ.  



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ3 (58),  2019 
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ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʛʦʜʦʤ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʷʚʣʷʝʪʩʷ 2000, ʚ ʢʦʪʦʨʦʤ, ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ 

22.0Ñ1.93% ʠ ʩʪʝʙʣʝʚʦʡ 9.5Ñ1.06%, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʦʩʘ ʫ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʨʪʦʚ ʩʦʩʪʘʚʠʣʘ 1.88Ñ0.098 ʛ, ʤʘʩʩʘ 

1000 ʟʝʨʝʥ ï 34.5Ñ0.94 ʛ, ʦʟʝʨʥʝʥʥʦʩʪʴ ï 72.0Ñ2.67%. ʋ ʫʩʪʦʡʯʠʚʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 1.80Ñ0.091 ʛ, 37.2Ñ0.85 ʛ, 

68.4Ñ3.11% ï ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ 5.1Ñ0.30%, ʩʪʝʙʣʝʚʦʡ ï 1.9Ñ0.24% (ʪʘʙʣʠʮʘ 2). 

 
ʊʘʙʣʠʮʘ 2 

ʉʦʚʤʝʩʪʥʘʷ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʨʞʘʚʯʠʥ ʥʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʨʞʠ 

ʉʦʨʪ 
ʄʘʩʩʘ ʟʝʨʥʘ ʩ 

ʢʦʣʦʩʘ, ʛ. 
ʄʘʩʩʘ 1000 ʟʝʨʝʥ, ʛ. ʆʟʝʨʥʝʥʥʦʩʪʴ, % 

ʉʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ, % 

ʙʫʨʦʡ ʩʪʝʙʣʝʚʦʡ 

ʉʨʝʜʥʝʝ ʟʘ 2000 ʛʦʜ 

ʊʘʣʦʚʩʢʘʷ 12 ʠ ʊʘʣʦʚʩʢʘʷ 15 1.88 

1.37 

34.5 

29.9 

72.0 

76.3 

22.0 

0 

9.5 

0 

ʊʘʣʦʚʩʢʘʷ 29 ʠ ʊʘʣʦʚʩʢʘʷ 33 1.80 

1.35 

37.2 

28.9 

68.4 

73.7 

5.1 

0 

1.9 

0 

ʉʨʝʜʥʝʝ ʟʘ 1989 ʛʦʜ 

ʊʘʣʦʚʩʢʘʷ 12 ʠ ʊʘʣʦʚʩʢʘʷ 15 0.43 

1.36 

13.8 

27.8 

49.0 

73.8 

88.6 

20-30 

89.9 

1-5 

ʊʘʣʦʚʩʢʘʷ 29 ʠ ʊʘʣʦʚʩʢʘʷ 33 1.42 

1.45 

28.8 

28.5 

59.0 

73.9 

28.4 

1-10 

28.1 

ʝʜ. 

 

ʇʨʦʷʚʣʝʥʠʝ ʠʥʬʝʢʮʠʠ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʦʢʘʤʠ ʟʘʨʘʞʝʥʠʷ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦ ʚʨʝʤʷ ʠʥʢʫʙʘʮʠʦʥ-

ʥʦʛʦ ʧʝʨʠʦʜʘ. 

ɿʘ 15 ʣʝʪ (ʧʝʨʠʦʜ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦ-

ʣʦʩʘ) ʜʝʧʨʝʩʩʠʷ ʨʘʟʚʠʪʠʷ ʧʘʪʦʛʝʥʦʚ ʥʘʙʣʶʜʘʣʘʩʴ, ʥʦ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. ʋ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʨʪʦʚ ʤʘʩʩʘ ʟʝʨʥʘ 

ʩ ʢʦʣʦʩʘ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʟʘ ʚʩʝ 28 ʣʝʪ ʠʟʫʯʝʥʠʷ (ʪʘʙʣʠʮʘ 1). ɿʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 1989 ʛʦʜʫ. ɻʜʝ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ ʤʘʩʩʘ ʟʝʨʥʘ 

ʩ ʢʦʣʦʩʘ ʫ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʨʪʦʚ ʩʦʩʪʘʚʠʣʘ 0.43Ñ0.013 ʛ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ ï 13.8Ñ0.63 ʛ, ʦʟʝʨʥʝʥʥʦʩʪʴ ï 

49%Ñ2.6 (ʧʦʨʘʞʝʥʠʝ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ 88.6Ñ0.29%, ʩʪʝʙʣʝʚʦʡ ï 89.9Ñ0.06%). ʋ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, 1.42Ñ0.084 ʛ, 28.8Ñ0.72 ʛ, 59Ñ2.1%, (28.4Ñ2.69%, 28.1Ñ2.44%) (ʪʘʙʣʠʮʘ 2). ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ ʨʘʟʣʠʯʠʡ ʧʦ ʧʨʠʟʥʘʢʘʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ ʤʝʞʜʫ ʫʩʪʦʡʯʠʚʳʤʠ ʠ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʩʦʨ-

ʪʘʤʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʉʦʨʪʘ ʊʘʣʦʚʩʢʘʷ 29 ʠ ʊʘʣʦʚʩʢʘʷ 33 ʦʙʣʘʜʘʶʪ ʛʝʪʝʨʦʛʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʫʨʦʡ ʣʠʩʪʦʚʦʡ ʠ ʩʪʝʙʣʝ-

ʚʦʡ ʨʞʘʚʯʠʥʝ. ʈʘʩʪʝʥʠʷ ʚ ʥʠʭ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʠ ʙʦʣʝʝ ʟʘʤʝʜʣʝʥʥʦʤ, ʯʝʤ ʫ ʚʦʩʧʨʠʠʤʯʠʚʳʭ 

ï ʊʘʣʦʚʩʢʘʷ 12 ʠ ʊʘʣʦʚʩʢʘʷ 15, ʨʘʟʚʠʪʠʝʤ ʙʦʣʝʟʥʝʡ (ʪʘʙʣʠʮʘ 3), ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʦʭʨʘʥʝ-

ʥʠʶ ʫʨʦʞʘʷ ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʙʫʨʦʡ ʠ ʩʪʝʙʣʝʚʦʡ ʨʞʘʚʯʠʥʦʡ. ʇʨʠ ʮʚʝʪʝʥʠʠ ʢʦʣʦʩʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʟʝʨʝʥ, ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʧʨʠ ʦʧʣʦʜʦʪʚʦʨʝʥʠʠ ʚʩʝʭ ʬʝʨʪʠʣʴʥʳʭ ʮʚʝʪʢʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ, 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʝʥʦʪʠʧʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʨʦʩʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʯʠʩʣʘ ʟʝʨʝʥ ʟʘʤʝʜʣʷʝʪʩʷ ʠ ʧʨʝʢʨʘʱʘʝʪʩʷ, 

ʪʘʢ ʢʘʢ ʦʪʪʦʢ ʘʩʩʠʤʠʣʷʪʦʨʦʚ ʢ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤ ʦʨʛʘʥʘʤ ʩʪʘʥʦʚʠʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ, ʧʠ-

ʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʟʘʩʫʭʠ, ʧʦʣʝʛʘʥʠʷ [7]. ʉʶʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʦʨʘʞʝʥʠʝ ʨʞʘʚʯʠʥʘʤʠ ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʜʨʫ-

ʛʠʤʠ ʙʦʣʝʟʥʷʤʠ, ʩʥʠʞʘʶʱʠʤʠ ʘʩʩʠʤʠʣʷʮʠʦʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. ʈʘʟʣʠʯʠʷ ʧʦ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ ʫ 

ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʨʪʦʚ ʟʘ 28 ʣʝʪ ʠʟʫʯʝʥʠʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʬʦʥʘʭ ʩʦʩʪʘʚʠʣʠ 

12%. ɿʘ 15 ʣʝʪ ʥʘʠʙʦʣʴʰʝʡ ʚʨʝʜʦʥʦʩʥʦʩʪʠ  ï 16.1%. ɿʘ 13 ʥʘʠʤʝʥʴʰʝʡ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ï 8.4% (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 3 

ʈʘʩʪʝʥʠʡ, ʧʨʠ ʩʪʝʧʝʥʷʭ ʧʦʨʘʞʝʥʠʷ ʙʦʣʝʟʥʷʤʠ (ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ), % 

ʉʦʨʪ 80-100 60-80 40-60 20-40 10-20 1-10 ɼʦ 1 0 ɺʩʝʛʦ, ʰʪ. 

1989 ʛʦʜ 

ʫʩʪ. 21* 

26 

4 

0 

19 

2 

15 
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7 
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15 

32 

12 

18 

7 

7 
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ʚʦʩʧʨ. 96 

99 

1 

1 

2 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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2000 ʛʦʜ 

ʫʩʪ. 0 

0 

0 

0 

0 

0 

6 

0 

13 

2 

22 

24 

27 

43 

32 

31 
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120 

ʚʦʩʧʨ. 0 

0 

0 

0 

15 

0 

27 

8 

37 

30 

18 

42 

3 

20 

0 

0 

60 

60 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʚ ʯʠʩʣʠʪʝʣʝ ï ʨʘʩʪʝʥʠʡ, ʧʦʨʘʞʝʥʥʳʭ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ, %, ï ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʩʪʝʙʣʝʚʦʡ. ʋʩʪ. ï ʫʩʪʦʡ-

ʯʠʚʳʡ, ʚʦʩʧʨ. ï ʚʦʩʧʨʠʠʤʯʠʚʳʡ. 

 

 

ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʧʦ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʦʤ 1989 ʛʦʜʫ ï 

24,8%, ʥʘʠʤʝʥʴʰʘʷ ʚ 2000 ʛʦʜʫ ï 4.3% (ʪʘʙʣʠʮʘ 2). ʅʘʤʠ ʪʘʢʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʵʧʠʬʠʪʦʪʠʷʭ ʙʫʨʦʡ 
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ʣʠʩʪʦʚʦʡ ʨʞʘʚʯʠʥʳ, ʫʩʪʦʡʯʠʚʳʝ ʦʙʨʘʟʮʳ ʪʨʠʪʠʢʘʣʝ, ʙʣʘʛʦʜʘʨʷ ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ, ʬʦʨʤʠʨʫʶʪ ʢ ʫʙʦʨʢʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʙʝʛʦʚ, ʫʚʝʣʠʯʠʚʘʶʪ ʚʳʩʦʪʫ ʨʘʩ-

ʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʠʟʥʘʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ: ʤʘʩʩʫ 1000 ʟʝʨʝʥ, ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʤʘʩʩʫ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ, 

ʨʘʩʪʝʥʠʷ ʠ ʜʝʣʷʥʢʠ [8].     

ɿʘʢʣʶʯʝʥʠʝ. ʆʩʥʦʚʥʦʡ ʬʘʢʪʦʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʨʞʘʚʯʠʥ ʥʘ ʧʦʩʝʚʘʭ ʨʞʠ, ï ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ. ɿʘʩʫʰʣʠʚʘʷ, ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʨʝʛʠʦʥʘ ʩ ʥʝʫʩʪʦʡʯʠʚʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʧʨʠʚʦʜʠʪ ʢ ʜʝʧʨʝʩ-

ʩʠʠ ʙʦʣʝʟʥʝʡ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʛʠʮʠʜʳ ʥʘ ʧʦʩʝʚʘʭ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʢ ʨʞʘʚʯʠʥʘʤ ʩʦʨʪʦʚ ʨʞʠ ʥʝʦʙʭʦʜʠʤʦ ʩ 

ʫʯʝʪʦʤ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʧʦ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʬʘʟʝ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʭʠʤʠʯʝʩʢʠʭ ʦʙʨʘʙʦʪʦʢ. ʅʘ ʩʦʨʪʘʭ ʩ ʛʝʪʝʨʦʛʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʨʠʤʝʥʝʥʠʠ ʬʫʥʛʠʮʠ-

ʜʦʚ. 
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BROWN AND STALKY RUST OF RYE ON THE SOUTHEAST  
OF THE CENTRAL CERNOZEM REGION OF RUSSIA  

 
Key words: Rye, brown and stem rust, harmful-

ness, Southeast of Central Chernozem region, artificial in-

fectious and natural background, varieties. 

Abstract. The study of the harmfulness of brown leaf 

and stem rust in the South-East of the Central black earth re-

gion of Russia was conducted from 1983 to 2010. Zoned vari-

eties susceptible to diseases Talovskaya 12 and Talovskaya 15 

and varieties with heterogeneous resistance Talovskaya 29 

and Talovskaya 33 were sown on artificial and natural infec-

tious backgrounds with combined infection of two diseases. 

For 28 years, on artificial and natural infectious backgrounds 

in susceptible varieties, the difference in weight of grain from 

the ear was 27%, by weight of 1000 grains ï 22%, by ozernen-

nosti ï 16%. In varieties with heterogeneous resistance ï re-

spectively: 3.5%, 3.5%, 6.3%. For the 15 most favorable years 

for pathogens, the difference in susceptible varieties accord-

ing to these characteristics was, respectively: 59.5%, 44%, 

21.4%. Have stable ï 7.6%, 6.6, 10.9%. In the South-East of 

the region it is recommended to use varieties of rye with het-

erogeneous stability.  
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ȨȱȮɅȳȮȫ ȵȴȩȴȪȳɁȻ ȹȷȱȴȨȮȯ ȳȦ ȵȶȴȪȹȰȸȮȨȳȴȷȸɂ ȰȴȱȱȫȰȼȮȴȳȳɁȻ  
ȷȴȶȸȴȨ ȲȦȳȪȦȶȮȳȦ (CITRUS RETICULATA BLANCO VAR. UNSHIU  TAN .)  
Ȩȴ ȨȱȦȬȳɁȻ ȷȹȧȸȶȴȵȮȰȦȻ ȶȴȷȷȮȮ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʥʜʘʨʠʥ, ʩʦʨʪ, ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ, ʬʘʢʪʦʨʳ ʩʨʝʜʳ, ʫʨʦʞʘʡʥʦʩʪʴ. 

ɸʥʥʦʪʘʮʠʷ. ʎʠʪʨʫʩʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ ʤʘʥʜʘʨʠʥʦʚʘʷ ʛʨʫʧʧʘ (Citrus reticulata Blanco var. Un-

shiu Tan.), ʷʚʣʷʶʪʩʷ ʪʝʧʣʦʣʶʙʠʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʦʥʠ 

ʧʨʝʜʲʷʚʣʷʶʪ ʙʦʣʴʰʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʧʣʫ ʢʘʢ ʚ ʧʝʨʠʦʜ 

ʨʦʩʪʘ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʷ ʟʠʤʥʝʛʦ ʧʦʢʦʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦ-

ʛʦʣʝʪʥʠʭ (2003ï2018 ʛʛ.) ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʢʦʣʣʝʢʮʠʦʥʥʦʤ 

ʫʯʘʩʪʢʝ ʤʘʥʜʘʨʠʥʘ ʚʦ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʘʭ ʂʨʘʩʥʦʜʘʨ-

ʩʢʦʛʦ ʢʨʘʷ ʚʳʜʝʣʝʥʳ ʩʦʨʪʘ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ çʖʙʠʣʝʡʥʳʡè, çʉʦʯʠʥʩʢʠʡ 23è, çʀʚʝʨʠʷè, 

ʫʨʦʞʘʡ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 4,6; 4,4; 

4,3 ʢʛ/ʜʝʨ. ʈʘʩʪʝʥʠʷ ʩʦʨʪʦʚ çʂʨʫʧʥʦʧʣʦʜʥʳʡè, çʂʨʘʩʥʦ-

ʜʘʨʩʢʠʡè ʠ ʛʠʙʨʠʜ ɻ-9952-1 ʧʦʢʘʟʘʣʠ ʩʨʝʜʥʠʡ ʫʨʦʞʘʡ ʦʪ 

3,4 ʜʦ 3,8 ʢʛ/ʜʝʨ. ʅʘʠʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʨʦʷʚʠʣʠ 

ʩʦʨʪʘ çʀʚʝʨʠʷè, çʉʦʯʠʥʩʢʠʡ 23è ʠ çʂʨʘʩʥʦʜʘʨʩʢʠʡè. 

ʆʥʠ ʩʦʭʨʘʥʠʣʠ ʚʝʩʴ ʣʠʩʪʦʚʦʡ ʘʧʧʘʨʘʪ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ, 

ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʣʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʣʘʛʠ ʠ 

ʢ ʧʦʚʳʰʝʥʥʳʤ ʣʝʪʥʝ-ʦʩʝʥʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. ʕʢʩʪʨʝ-

ʤʘʣʴʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʟʠʤʥʝ-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʠʩʴ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʚ çKowano 

Waseè ʠ çMiagawa Waseè: ʥʘʙʣʶʜʘʣʦʩʴ ʦʩʳʧʘʥʠʝ ʟʘʚʷʟʝʡ 

ʠ ʧʣʦʜʦʚ ʚʦ ʚʨʝʤʷ ʥʘʣʠʚʘ. ɼʘʥʥʳʝ ʩʦʨʪʘ ʦʢʘʟʘʣʠʩʴ ʤʝʥʝʝ 

ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʧʦʥʠʞʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ 2016 ʛ., ʢʦ-

ʪʦʨʘʷ 4 ʷʥʚʘʨʷ ʦʧʫʩʢʘʣʘʩʴ ʜʦ - 7,3ʦʉ, ʨʘʩʪʝʥʠʷ ʧʦʣʫʯʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʣʠʩʪʦʚʦʡ ʘʧʧʘʨʘʪ ʙʳʣ ʧʦʣ-

ʥʦʩʪʴʶ ʧʦʪʝʨʷʥ. ɺʳʩʦʢʫʶ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ 

ʧʦʣʫʯʠʣʠ ʧʣʦʜʳ ʩʦʨʪʦʚ çʖʙʠʣʝʡʥʳʡè, çʂʨʫʧʥʦʧʣʦʜʥʳʡè 

ʠ ʛʠʙʨʠʜʘ ɻ-9952-1. ʉʦʨʪ çʏʝʨʥʦʤʦʨʩʢʠʡè ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢʘʢ ʢ ʥʠʟʢʠʤ ʟʠʤʥʠʤ ʪʝʤʧʝʨʘʪʫ-

ʨʘʤ, ʪʘʢ ʠ ʢ ʚʳʩʦʢʠʤ ʣʝʪʥʠʤ. ʆʜʥʘʢʦ ʩʦʨʪ ʥʠʟʢʦʫʨʦ-

ʞʘʡʥʳʡ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʫʣʫʯʰʝ-

ʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ, ʝʛʦ ʤʦʞʥʦ ʨʝʢʦ-

ʤʝʥʜʦʚʘʪʴ ʜʣʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʚ ʟʦʥʝ. 

 

ɺʚʝʜʝʥʠʝ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʦʚ ʈʦʩʩʠʠ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʧʦʣʫʯʝʥʠʶ ʚʳʩʦʢʠʭ 

ʫʨʦʞʘʝʚ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʤʘʥʜʘʨʠʥʦʚ (Citrus reticulata Blancov ar. Unshiu Tan.). ʆʜʥʘʢʦ 

ʨʝʰʝʥʠʝ ʵʪʦʡ ʚʘʞʥʦʡ ʟʘʜʘʯʠ ʣʠʤʠʪʠʨʫʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʨʘʩʪʝʥʠʷ ʤʘʥʜʘʨʠʥʘ ʪʘʢʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʢʘʢ ʥʠʟʢʠʝ ʟʠʤʥʠʝ ʠ ʚʳʩʦʢʠʝ ʣʝʪʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ ʚ 

ʧʦʯʚʝ. 

ʎʠʪʨʫʩʦʚʳʝ ʷʚʣʷʶʪʩʷ ʪʝʧʣʦʣʶʙʠʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʦʥʠ ʧʨʝʜʲʷʚʣʷʶʪ ʙʦʣʴʰʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʧʣʫ ʢʘʢ 

ʚʦ ʚʨʝʤʷ ʨʦʩʪʘ, ʪʘʢ ʠ ʚ ʧʝʨʠʦʜ ʟʠʤʥʝʛʦ ʧʦʢʦʷ. ɼʣʷ ʥʠʭ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʩʫʤʤʘ ʪʝʧʣʘ ʟʘ ʚʝʛʝ-

ʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʥʦ ʪʘʢʞʝ ʩʠʣʘ, ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʠʟʢʠʭ ʟʠʤʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʘʛʨʦʢʣʠ-

ʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʦʮʝʥʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʪʝʧʣʘ ʠ ʚʣʘʛʠ, ʦʧʨʝʜʝʣʠʪʴ 

ʢʨʠʪʠʯʝʩʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʘ ʪʘʢʞʝ ʧʦʚʨʝʞʜʝʥʠʝ ʛʫʙʠʪʝʣʴʥʳʤʠ ʤʦʨʦʟʘʤʠ ʢʫʩʪʦʚ ʜʣʷ ʟʦʥʳ ʚʳ-

ʨʘʱʠʚʘʥʠʷ [6]. 

ɺʦ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʮʚʝʪʦʚʦʜʩʪʚʘ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʩʦ-

ʙʨʘʥʘ ʦʙʰʠʨʥʘʷ ʢʦʣʣʝʢʮʠʷ ʮʠʪʨʫʩʦʚʳʭ, ʥʘʩʯʠʪʳʚʘʶʱʘʷ ʙʦʣʝʝ 136 ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʠʟ ʥʠʭ 40 ï ʤʘʥʜʘʨʠʥʦʚʘʷ 

ʛʨʫʧʧʘ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [8]. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʩʦʨʪʘ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʟʦʥʝ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. ʊʦʣʴʢʦ ʘʜʘʧʪʠʨʦ-

ʚʘʥʥʳʡ ʢ ʤʝʩʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʛʝʥʦʪʠʧ ʤʦʞʝʪ ʙʳʪʴ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʤ [9]. 

ʅʝʜʦʩʪʘʪʦʢ ʚʦʜʳ ʚ ʧʦʯʚʝ ʜʣʷ ʤʘʥʜʘʨʠʥʦʚ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʩʫʭʦʩʪʠ ʚʦʟʜʫʭʘ ʩʦʟʜʘʝʪ ʢʨʘʡʥʝ 

ʪʨʫʜʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʭʘʨʘʢʪʝʨʝ ʚʝʛʝʪʘʮʠʠ. ɺʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʠ ʥʝʜʦʩʪʘʪʦʢ ʘʪʤʦʩʬʝʨʥʦʡ ʠ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʘʥʜʘʨʠ-

ʥʦʚʳʭ ʜʝʨʝʚʴʝʚ. 

ʀʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ, ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʩ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ 

ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʮʠʪʨʫʩʦʚʳʭ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʟʚʦʣʷʪ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʨʝʘʢʮʠʠ ʩʦʨʪʦʚ ʤʘʥʜʘʨʠʥʘ 

ʥʘ ʩʪʨʝʩʩʦʚʳʝ ʬʘʢʪʦʨʳ [7]. 
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ɻʝʥʦʪʠʧʳ, ʩʦʯʝʪʘʶʱʠʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ ʩ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ ʚʣʘʞʥʦʡ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʝ ʚʦʟ-
ʜʝʣʳʚʘʥʠʷ, ʤʦʛʫʪ ʟʜʝʩʴ ʩ ʫʩʧʝʭʦʤ ʚʳʨʘʱʠʚʘʪʴʩʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦʨʪʠ-
ʤʝʥʪʘ ʟʘ ʩʯʝʪ ʩʦʨʪʦʚ, ʣʫʯʰʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ [5]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʧʝʨʠʦʜ 2014ï2018 ʛʛ. ʥʘ ʧʣʘʥʪʘʮʠʠ 
ʤʘʥʜʘʨʠʥʘ ʌɻɹʅʋ ɺʅʀʀʎʠʉʂ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ 9 ʩʦʨʪʦʚ ʤʘʥʜʘ-
ʨʠʥʘ, ʧʨʠʚʠʪʳʝ ʥʘ Poncirus trifoliatʘ Raf. ʇʦʩʘʜʢʠ ʟʘʣʦʞʝʥʳ ʧʦ ʤʝʪʦʜʠʢʝ ɻʉʀ ʚ 2007 ʛ. ʆʩʥʦʚʥʳʝ ʫʯʝʪʳ ʠ 
ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ [1, 3, 4]. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʨʝʘʢʮʠʠ ʩʦʨʪʦʚ ʤʘʥʜʘʨʠʥʘ ʥʘ ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ 
ʩʨʝʜʳ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʣʷ ʦʪʙʦʨʘ ʥʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʳʭ 
ʩʫʙʪʨʦʧʠʢʘʭ ʈʦʩʩʠʠ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ, ʧʦ ʜʘʥʥʳʤ ʉʦʯʠʥʩʢʦʡ ɸʄʉ, ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʜʣʷ ʮʠʪʨʫʩʦʚʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ ʟʠʤʳ 
1999ï2000 ʛʛ. ʠ 2001ï2002 ʛʛ., ʢʦʛʜʘ ʘʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ ʜʦʩʪʠʛʘʣ ʦʪʤʝʪʢʠ -7,1ʦʉ, ʘ ʪʘʢʞʝ ʟʠʤʘ 2011ï2012 ʛʛ., ʛʜʝ 
ʪʝʤʧʝʨʘʪʫʨʘ ʦʧʫʩʪʠʣʘʩʴ ʜʦ -8,2ʦʉ ʠ ʥʘʙʣʶʜʘʣʩʷ ʩʘʤʳʡ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʩ ʥʠʟʢʠʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫ-
ʨʘʤʠ, ʢʦʪʦʨʳʡ ʜʣʠʣʩʷ 30 ʜʥʝʡ [2]. ɺ ʷʥʚʘʨʝ 2016 ʛ. ʪʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʥʠʞʝʥʠʝ ʜʦ -7,3ʦʉ [10]. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ɸʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 2014ï2018 ʛʛ., ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʨʘʟ-
ʣʠʯʠʷʤʠ ʚ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʠʟʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʠʣʦ ʧʨʦʙʣʝʤʫ ʥʘʣʠʯʠʷ ʘʜʘʧʪʠʚʥʳʭ ʩʦʨʪʦʚ ʤʘʥʜʘ-
ʨʠʥʘ ʜʣʷ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʦʚ ʈʦʩʩʠʠ, ʛʜʝ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʩʫʰʣʠʚʳʭ ʣʝʪ. ɺʳʩʦʢʠʝ ʪʝʤʧʝʨʘ-
ʪʫʨʳ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʠ ʥʝʜʦʩʪʘʪʦʢ ʘʪʤʦʩʬʝʨʥʦʡ ʠ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʤʘʥʜʘʨʠʥʘ. 

ɺ ʥʝʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʦʚ ʈʦʩʩʠʠ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʝʛʦ 
ʫʨʦʞʘʷ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʤʘʥʜʘʨʠʥʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ɿʠʤʦʚʢʘ ʤʘʥʜʘʨʠʥʘ ʟʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʧʨʦʭʦʜʠʣʘ ʥʝ ʚʩʝʛʜʘ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʷʥʚʘʨʝ 2016 ʛ. ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦʥʠʞʘʣʘʩʴ ʜʦ -7,3ʦʉ, 
ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʦʙʤʝʨʟʘʥʠʶ ʣʠʩʪʴʝʚ ʠ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 

ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʩʫʙʪʨʦʧʠʢʘʭ ʈʦʩʩʠʠ (ʧʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʠ ʛ. ʉʦʯʠ) 

ʄʝʩʷʮ 

ɸʙʩʦʣʶʪʥʳʡ minϊC, ʛʦʜ ɸʙʩʦʣʶʪʥʳʡ maxϊʉ, ʛʦʜ 

2014 2015 2016 2017 2018 
ʤʥʦʛʦʣʝʪʥʠʡ 

ʧʝʨʠʦʜ 
2014 2015 2016 2017 2018 

ʤʥʦʛʦʣʝʪʥʠʡ 

ʧʝʨʠʦʜ 

ʗʥʚʘʨʴ 0,0 (14) -2,9 (9) -7,3 (4) -5,4 (30) -0,3 (10) -13,4 (1892) 18,7 (28) 21,2 (27) 20,1 (18) 16,4 (6) 16,0 (5) 21,2 (1942) 

ʌʝʚʨʘʣʴ -0,2 (3) -0,7 (18) 2,1 (10) -2,8 (17) 0,5 (1) -12,6 (1911) 20,1 (15) 21,7 (2) 21,2 (27) 16,3 (26) 19,6 (11) 23,5 (1901) 

ʄʘʨʪ -1,8 (30) 1,2 0,1 2,2 -0,9 (2) -7,0 (1985) 23,7 (4) 21,8 23,7 22,3 19,5 (7) 30,0 (1901) 

ɸʧʨʝʣʴ 1,6 (3) 0,8 3,7 3,8 5,9 (4) -5,0 (2004) 26,5 (18) 28,3 27,1 26,0 25,3 (27) 31,7 (2000) 

ʄʘʡ 11,2 (4) 7,9 10,2 9,3 10,4 (13) 3,0 (1986) 31,7 (31) 29,3 24,4 28,0 28,2 (27) 34,7 (2007) 

ʀʶʥʴ 13,3 (13) 14,5 13,7 12,6 16,5 (2) 7,1 (1978) 30,7 (20) 29,0 31,9 31,6 33,9 (28) 35,2 (2002) 

ʀʶʣʴ 18,0 (9) 16,3 17,2 17,0 16,3 (17) 12,6 (1982) 36,0 (12) 32,4 31,6 31,7 32,4 (25) 39,4 (2000) 

ɸʚʛʫʩʪ 18,9 (7) 17,8 17,0 17,8 17,7 (13) 10,4 (1923) 32,9 (3) 32,1 32,0 34,1 32,8 (29) 38,5 (1961) 

ʉʝʥʪʷʙʨʴ 11,2 (25) 16,7 8,2 14,4 13,9 (26) 2,7 (1941) 30,8 (3) 32,5 29,4 33,7 30,8 (5) 36,0 (1899) 

ʆʢʪʷʙʨʴ 6,8 (20) 7,3 3,7 6,4 7,2 (27) -3,2 (1965) 24,0 (23) 24,7 24,2 26,8 26,7 (1) 32,1 (2003) 

ʅʦʷʙʨʴ 0,5 (3) 3,8 (18) 1,9 (2) -0,8 (25) 5,8 (14) -5,4 (1914) 21,7 (15) 20,9 (23) 25,2 (10) 23,7 (14) 22,3 (3) 29,1 (1938) 

ɼʝʢʘʙʨʴ -0,4 (2) -1,0 (31) -5,3 (6) 1,7 (7) 1,3 (28) -8,3 (1904) 22,6 (9) 13,1 (22) 16,6 (30) 20,1 (29) 17,9 (11) 23,5 (2010) 

 
ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʝʨʝʟʠʤʦʚʢʠ ʨʘʩʪʝʥʠʡ ʤʘʥʜʘʨʠʥʘ ʩʣʦʞʠʣʠʩʴ ʚ 2014ï2015 ʠ 2018 ʛʛ. ɺ ʵʪʠ 

ʛʦʜʳ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʘʢʞʝ ʦʥʠ ʦʪʤʝʯʝʥʳ ʢʘʢ ʥʘʠʣʫʯʰʠʝ ʜʣʷ ʨʦʩʪʦʚʳʭ 
ʧʨʦʮʝʩʩʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ. 

ʅʠʟʢʠʝ ʟʠʤʥʠʝ ʠ ʚʳʩʦʢʠʝ ʣʝʪʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 2016 ʛ. ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʠʩʴ ʥʘ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ, 
ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝ ʧʣʦʜʦʚ. 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ. ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʛʦʜʘ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡ-
ʰʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʎʠʪʨʫʩʦʚʳʝ ï ʚʣʘʛʦʣʶʙʠʚʳʝ ʨʘʩʪʝʥʠʷ ʠ ʧʦ-
ʪʨʝʙʥʦʩʪʴ ʚʦ ʚʣʘʛʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 2014 ʠ 2018 ʛʛ. ʙʳʣʠ ʦʧʪʠʤʘʣʴʥʳʝ ʧʦ ʚʦʜʥʦ-ʪʝʨʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʜʣʷ ʨʦʩʪʘ ʠ 
ʨʘʟʚʠʪʠʷ ʤʘʥʜʘʨʠʥʘ ʚʦ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʘʭ ʈʦʩʩʠʠ (ʪʘʙʣʠʮʘ 2). ɿʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2014 ʛ. ʦʩʘʜʢʠ ʥʘʭʦ-
ʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ, ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʦʥʠ ʙʳʣʠ ʨʝʛʫʣʷʨʥʳʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʧʪʠʤʘʣʴʥʦʤʫ ʥʘʢʦʧ-
ʣʝʥʠʶ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʠ ʩʛʣʘʞʠʚʘʥʠʶ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʜʦ +36,0ʦʉ (12 ʠʶʣʷ). 

ɺ 2015 ʛ. ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʚʳʧʘʣʦ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʦʥʠ ʥʦʩʠʣʠ ʣʠʚʥʝʚʳʡ ʭʘʨʘʢʪʝʨ, 
ʥʘʙʣʶʜʘʣʘʩʴ ʠʭ ʧʦʪʝʨʷ ʚ ʚʠʜʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, ʠ ʤʘʣʦ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʧʦʧʦʣʥʝʥʠʠ ʟʘʧʘʩʦʚ ʧʦʯʚʝʥʥʦʡ 
ʚʣʘʛʠ, ʯʪʦ ʢʘʩʘʝʪʩʷ 2016 ʛ., ʪʦ ʦʥ ʙʳʣ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ. 

2017 ʛ. ʦʪʤʝʯʝʥ ʢʘʢ ʞʘʨʢʠʡ ʠ ʥʝʩʪʘʙʠʣʴʥʳʡ ʧʦ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʨʦʩʪʦʚʳʭ ʧʨʦ-
ʮʝʩʩʦʚ, ʟʘʢʣʘʜʢʠ ʫʨʦʞʘʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ. ʈʘʩʪʝʥʠʷ ʤʘʥʜʘʨʠʥʘ ʚ 2017 ʛ. ʙʳʣʠ ʦʩʣʘʙʣʝʥʳ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʫʩʣʦ-
ʚʠʷʤʠ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʙʝʛʦʚ ʠ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʦʭʦʜʠʣʠ ʥʘ ʬʦʥʝ ʜʝʬʠʮʠʪʘ ʚʣʘʛʠ ʠ 
ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʣʘʛʠ ʚʳʜʝʣʠʣʠʩʴ ʩʦʨʪʘ: çʏʝʨʥʦʤʦʨʩʢʠʡè, çʀʚʝʨʠʷè, 
çʇʠʦʥʝʨè, çʖʙʠʣʝʡʥʳʡè. ʄʝʥʴʰʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʟʘʩʫʭʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʦʨʪʘ çKowano 
Waseè, çMiagawa Waseè, óʂʨʫʧʥʦʧʣʦʜʥʳʡô ʠ ʛʠʙʨʠʜ ɻ-9952-1. 
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ʊʘʙʣʠʮʘ 2 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ (ʧʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʠ ʛ. ʉʦʯʠ) 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʤʤ 

ɻʦʜʳ ʟʘ ʛʦʜ ʥʦʨʤʘ % ʦʪ ʥʦʨʤʳ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ * ʥʦʨʤʘ % ʦʪ ʥʦʨʤʳ 

2014 1527 1703 89,7 1007 998 101,9 

2015 1582 1703 92,9 781 998 78,3 

2016 1682 1703 98,7 853 998 85,5 

2017 1495 1703 87,8 873 998 87,5 

2018 1616 1703 94,9 924 998 92,6 

ʩʨʝʜʥʝʝ 1580 1703 92,8 888 998 88,9 

ʇʨʠʤʝʯʘʥʠʝ: * ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩ ʤʘʨʪʘ ʧʦ ʥʦʷʙʨʴ 

 

ʇʦʩʣʝ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʧʦʛʦʜʳ, ʩʣʦʞʠʚʰʝʡʩʷ ʚ ʧʝʨʠʦʜ 2016-2017 ʛʛ. ʬʦʨʤʠʨʦʚʘʥʠʝ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩ-

ʪʝʥʠʡ ʤʘʥʜʘʨʠʥʘ ʚ 2018 ʛ. ʧʨʦʭʦʜʠʣʠ ʧʨʠ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ɿʠʤʥʠʡ ʧʝʨʠʦʜ ʙʳʣ ʪʝʧʣʳʤ, ʯʪʦ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʦ ʢʦʤʬʦʨʪʥʦʡ ʧʝʨʝʟʠʤʦʚʢʝ ʨʘʩʪʝʥʠʡ, ʦʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʧʣʦʜʦʚ (ʠʶʣʴ-ʩʝʥʪʷʙʨʴ) ʧʨʦʭʦʜʠʣʦ ʧʨʠ ʧʦʚʳ-

ʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʥʝʜʦʩʪʘʪʢʝ ʚʣʘʛʠ. ɿʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ 92,6% ʦʪ ʥʦʨʤʳ, ʦʥʠ ʥʦʩʠʣʠ 

ʣʠʚʥʝʚʳʡ ʭʘʨʘʢʪʝʨ. 

ʉʘʤʳʤʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʨʘʩʪʝʥʠʡ ʤʘʥʜʘʨʠʥʘ ʦʪʤʝʯʝʥʳ 2014 ʠ 2018 ʛʛ., ʘ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ï 2016 

ʠ 2017 ʛʛ., ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʪʝʨʝ ʫʨʦʞʘʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʪʦʛʝʥʝʟ ʤʘʥʜʘʨʠʥʦʚʳʭ ʨʘʩʪʝʥʠʡ ʧʨʦʪʝʢʘʣ ʚ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʦʪʢʣʦʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʦʚ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ. ʕʪʦ ʦʪʨʘʟʠ-

ʣʦʩʴ ʥʘ ʨʦʩʪʦʚʳʭ ʠ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʨʘʩʪʝʥʠʡ ʤʘʥʜʘʨʠʥʘ ʚ ʩʦʨʪʦʚʦʤ ʨʘʟʨʝʟʝ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 3, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʨʪʘ çʖʙʠʣʝʡʥʳʡè, çʉʦʯʠʥʩʢʠʡ 

23è, çʀʚʝʨʠʷè ʧʨʦʷʚʠʣʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʣʘʛʠ ʠ ʧʦʚʳʰʝʥʥʳʤ ʣʝʪʥʝ-ʦʩʝʥʥʠʤ ʠ ʥʠʟʢʠʤ ʟʠʤʥʠʤ 

ʪʝʤʧʝʨʘʪʫʨʘʤ. ʀʟ-ʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʷ ʩʦʨʪʦʚ çKowano Waseè, 

çMiagawa Waseè ʠ ʛʠʙʨʠʜʘ ɻ-9952-1, ʪʘʢʞʝ ʫ ʥʠʭ ʥʘʙʣʶʜʘʣʦʩʴ ʫʛʥʝʪʝʥʠʝ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ (ʪʘʙʣʠʮʘ 3). 

ɺʳʩʦʢʫʶ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʦʣʫʯʠʣʠ ʧʣʦʜʳ: çʖʙʠʣʝʡʥʳʡè, çʂʨʫʧʥʦʧʣʦʜʥʳʡè ʠ ʛʠʙʨʠʜʘ ɻ-9952-

1. 

 
ʊʘʙʣʠʮʘ 3 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʤʘʥʜʘʨʠʥʘ (2014ï2018 ʛʛ.) 

ʉʦʨʪ/ʛʠʙʨʠʜ 
ʆʜʥʦʣʝʪʥʠʡ  

ʧʨʠʨʦʩʪ, ʩʤ 

ʋʨʦʞʘʡ, 

ʢʛ/ʜʝʨ. 

ʄʘʩʩʘ ʧʣʦʜʘ, 

ʛ 

ɼʝʛʫʩʪʘʮʠʦʥʥʘʷ 

ʦʮʝʥʢʘ, ʙʘʣʣ 

Kowano Wase 25,5 2.5 62,5 4,5 

Miagawa Wase 30,3 3.2 68,7 4,5 

ʖʙʠʣʝʡʥʳʡ 38,4 4,6 76,4 5,0 

ʂʨʫʧʥʦʧʣʦʜʥʳʡ 32,5 3,8 76,2 4,8 

ɻ-9952-1 32.5 3,4 69,5 4,8 

ʉʦʯʠʥʩʢʠʡ 23 46,4 4,4 80,6 4,7 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ 40,3 3,6 78,5 4,0 

ʀʚʝʨʠʷ 40,5 4,3 80,8 4,6 

ʏʝʨʥʦʤʦʨʩʢʠʡ 50,0 1,4 78,5 2,5 

 

ɿʘʢʣʶʯʝʥʠʝ.ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʩʦʨʪʘ ʤʘʥ-

ʜʘʨʠʥʘ ʢ ʩʪʨʝʩʩʘʤ ʟʠʤʥʝʛʦ ʠ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʳ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ. 
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INFLUENCE OF WATER -THERMAL CONDITIONS ON THE YIELD  
OF MANDARIN CULTIVARS ( CITRUS RETICULATA  BLANCO VAR. UNSHIU  TAN.)  
IN THE HUMID SUBTROPICS OF RUSSIA  

 
Key words: mandarin, cultivar, weather condi-

tions, environmental factors, yield. 

Abstract. Citrus crops, in particular, the manda-

rin group (Citrus reticulata Blanco var. Unshiu Tan.) are 

tropical plants, warm temperatures are necessary during 

the growth period and during the winter dormancy. Based 

on perennial (2003-2018) observations of weather condi-

tions in the collection section of mandarin in humid sub-

tropics of the Krasnodar Region, the varieties óYubileinyô, 

óSochi 23ô,óIveriaô with high productivity potential were 

selected, the harvest was 4.6; 4.4; 4.3 kg per tree, respec-

tively. Cultivar óLarge-fruitedô, óKrasnodarô and hybrid G-

9952-1 showed an average yield of 3.4 to 3.8 kg per tree. 

The most tolerant to unfavorable environmental factors in 

the winter period were óIveriaô, óSochi 23ô and óKrasno-

darô cultivars; they showed no leaf damage, and drought 

resistance and tolerance to summer-autumn high tempera-

tures. Extreme winter and summer weather conditions ad-

versely affected the yield of the cultivars 'Kowano Wase', 

'Miagawa Wase', dropping of ovaries and fruits was ob-

served during harvesting period, so these cultivars were 

susceptible to low temperatures in 2016 (in 4th January it 

dropped till minus 7.3ÁC), the plants were significantly 

damaged, the leaf apparatus was completely destroyed. 

Cultivars óYubileynyô, óLarge-fruitedô and hybrid G-9952-

1 were characterized by high fruit quality with perfect or-

ganoleptic assessment. The cultivar óChernomorskiyô were 

also resistant to both low winter temperatures and high 

summer temperatures. However, the cultivar is low yield-

ing and requires further improvement of yield and fruit 

quality, but it can be recommended for landscape garden-

ing in the region. 
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ȨȱȮɅȳȮȫ ȦȩȶȴȻȮȲȮȰȦȸȴȨ ȳȦ ȨɁȷȨȴȧȴȬȪȫȳȮȫ  
ȵȮȸȦȸȫȱɂȳɁȻ ȨȫȿȫȷȸȨ Ȯȭ ȷȴȱȴȲɁ,  
ȶȦȷȵȴȱȴȬȫȳȳȴȯ ȳȦ ȵȴȨȫȶȻȳȴȷȸȮ ȵȦȻȴȸȳȴȩȴ ȽȫȶȳȴȭȫȲȦ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, 

ʙʠʦʧʨʝʧʘʨʘʪ, ʈʦʩʪʦʢ, ʂʦʤʧʦʩʪʥʳʡ ʯʘʡ, ʤʦʯʝʚʠʥʘ, ʩʦ-
ʜʝʨʞʘʥʠʝ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʦʪʥʦʰʝʥʠʝ ʫʛʣʝ-

ʨʦʜʘ ʢ ʘʟʦʪʫ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴ-
ʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʥʘ ʠʟ-
ʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠʟʤʝʣʴʯʝʥʥʦʡ ʠ ʦʩʪʘʚ-
ʣʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʩʦʣʦʤʳ. ʋʩʪʘʥʦʚʣʝʥʦ 
ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʦʚ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʧʨʝʧʘʨʘʪʦʤ çʂʦʤʧʦʩʪ-
ʥʳʡ ʯʘʡè ʠ ʛʫʤʠʥʦʚʳʤ ʧʨʝʧʘʨʘʪʦʤ çʈʦʩʪʦʢè ʥʘ ʜʠʥʘ-
ʤʠʢʫ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʩʦʣʦʤʝ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʬʬʝʢʪ ʦʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʩʦʩʪʘʚʠʣ 64 ʠ 148% ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ʆʙʨʘʙʦʪʢʘ ʘʛ-
ʨʦʭʠʤʠʢʘʪʘʤʠ ʩʦʣʦʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦ-
ʩʪʠ ʯʝʨʥʦʟʝʤʘ ʚʳʱʝʣʦʯʝʥʥʦʛʦ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʳʩʚʦ-
ʙʦʞʜʝʥʠʶ ʢʘʣʠʷ ʠʟ ʥʝʝ ʚ ʦʩʝʥʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. 

 
ɺʚʝʜʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʛʦ ʟʝʤʣʝʜʝʣʠʷ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʙʝʟʦʪʚʘʣʴʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʘʛʨʘʨʠʠ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʟʘʧʘʩʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 
ʧʦʯʚʳ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʩʦʣʦʤʳ ʦʩʪʘʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʰʥʠ ʠ ʙʳʩʪʨʦ ʧʝʨʝʩʳʭʘʝʪ, ʯʪʦ 
ʩʦʟʜʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʝʝ ʜʝʩʪʨʫʢʮʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [8, 
10]. ɺ ʩʨʝʜʥʝʤ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʩʦʜʝʨʞʘʪ 0,59% ʘʟʦʪʘ, 0,20% ʬʦʩʬʦʨʘ, 0,76% ʢʘʣʠʷ ʠ 36,80% ʫʛʣʝʨʦʜʘ. 
ʉʦʣʦʤʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠʟʥʘʯʘʣʴʥʦ ʙʝʜʥʘ ʘʟʦʪʦʤ ʠ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʛʥʠʥʘ, ʢʦʪʦʨʳʡ ʪʨʫʜʥʦ 
ʧʦʜʜʘʝʪʩʷ ʨʘʟʨʫʰʝʥʠʶ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ [7]. ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʦʯʚʳ ʉʠʙʠʨʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ, ʧʨʦʙʣʝʤʘ ʛʫʤʠʬʠʢʘʮʠʠ ʟʘʧʘʭʠʚʘʝʤʦʡ ʩʦʣʦʤʳ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʩʧʦʩʦʙʳ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʩʪʠ-
ʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. ʆʜʠʥ ʠʟ ʧʫʪʝʡ ï ʧʨʠʤʝʥʝʥʠʝ ʘʛʨʦʭʠʤʠʢʘʪʦʚ [2]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʥʦʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘ-
ʪʦʚ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʧʦʯʚʝ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʬʠʪʦʪʦʢʩʠʯ-
ʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʝʝ ʨʘʟʣʦʞʝʥʠʷ ʠ ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [5, 9, 11, 12]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʥʘ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʩʦ-
ʣʦʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʯʝʨʥʦʟʝʤʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʌɻɹʆʋ ɺʆ ɻɸʋ ʉʝʚʝʨʥʦʛʦ ɿʘ-
ʫʨʘʣʴʷ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ɿʘʫʨʘʣʴʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠ ʚ ʟʝʨʥʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ 
(ʛʦʨʦʭʦ-ʦʚʩʷʥʘʷ ʩʤʝʩʴ ï ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ï ʦʚʝʩ), ʯʝʨʝʜʦʚʘʥʠʝ ʢʫʣʴʪʫʨ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʤʝʥʷʣʦʩʴ. ʈʘʟ-
ʤʝʨʳ ʜʝʣʷʥʢʠ ï 4ʭ25 ʤ (100 ʤ2), ʫʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ï 50 ʤ2. ʈʘʟʤʝʱʝʥʠʝ ʜʝʣʷʥʦʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ, ʚ ʯʝʪʳʨʝʭ-
ʢʨʘʪʥʦʤ ʧʦʚʪʦʨʝʥʠʠ. ʉʦʣʦʤʫ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠʟʤʝʣʴʯʘʣʠ ʠ ʨʘʟʙʨʘʩʳʚʘʣʠ ʧʦ ʚʘʨʠʘʥʪʘʤ. ʆʙʨʘʙʦʪʢʫ ʧʦʯʚʳ 
(ʦʪʚʘʣʴʥʘʷ) ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ ʫʙʦʨʢʠ ʢʫʣʴʪʫʨ ʥʘ ʛʣʫʙʠʥʫ 20ï22 ʩʤ. ɺʝʩʥʦʡ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʬʠʟʠʯʝʩʢʦʡ ʩʧʝʣʦ-
ʩʪʠ ʧʦʯʚʳ ʙʦʨʦʥʠʣʠ ʚ 4 ʩʣʝʜʘ. 

ʇʦʯʚʘ ï ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʥʘ ʧʦʢʨʦʚʥʦʤ ʩʫʛʣʠʥʢʝ ʩ 
ʪʠʧʠʯʥʳʤʠ ʜʣʷ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ɿʘʫʨʘʣʴʷ ʧʨʠʟʥʘʢʘʤʠ [1]. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ (0ï30 ʩʤ) ʚʘ-
ʨʴʠʨʦʚʘʣʦ ʦʪ 7,65% ʜʦ 9,05%, ʩ ʛʣʫʙʠʥʦʡ ʰʣʦ ʧʣʘʚʥʦʝ ʩʥʠʞʝʥʠʝ ʜʦ 2%. 

ʉʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ ʚʘʨʴʠʨʦʚʘʣʦ ʧʦ ʧʨʦʬʠʣʶ ʚ ʧʨʝʜʝʣʘʭ 89ï92% [6]. ɿʘʧʘʩʳ ʚʦʜʳ ʚ 
ʩʣʦʝ 0ï50 ʩʤ ʜʦʩʪʠʛʘʣʠ 185 ʤʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʥʘʠʤʝʥʴʰʝʡ ʚʣʘʛʦʝʤʢʦʩʪʠ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʩʫʰʝʥʥʫʶ ʠ ʥʘʨʝʟʘʥʥʫʶ (ʜʣʠʥʦʡ ʥʝ ʙʦʣʝʝ 5 ʩʤ) ʩʦʣʦʤʫ, ʤʘʩʩʦʡ 15 ʛ ʧʦʤʝʱʘʣʠ ʚ 
ʧʘʢʝʪʳ ʠʟ ʩʪʝʢʣʦʪʢʘʥʠ, ʧʦʩʣʝ ʯʝʛʦ ʝʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʣʝʜʫʶʱʠʤʠ ʘʛʨʦʭʠʤʠʢʘʪʘʤʠ: 

1. ʂʦʥʪʨʦʣʴ, ʦʙʨʘʙʦʪʢʘ ʩʦʣʦʤʳ ʚʦʜʦʡ. 
2. ʈʘʩʪʚʦʨ ʤʦʯʝʚʠʥʳ (1%-ʡ) ï ʜʠʘʤʠʜ ʫʛʦʣʴʥʦʡ ʢʠʩʣʦʪʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʘʟʦʪʠʩʪʦʝ ʫʜʦʙʨʝʥʠʝ ʩ ʤʘʩ-

ʩʦʚʦʡ ʜʦʣʝʡ ʘʟʦʪʘ 46%. 
3. ʅʘʪʫʨʘʣʴʥʳʡ ʛʫʤʠʥʦʚʳʡ ʧʨʝʧʘʨʘʪ çʈʦʩʪʦʢè ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,1%, ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ, ʘʜʘʧʪʠʨʫʷ ʠʭ ʢ ʧʨʠʨʦʜʥʳʤ ʠ ʪʝʭʥʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ [3]. 
4. ʕʢʩʪʨʘʢʪ ʧʨʦʜʫʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ (Soil improver 1%), ʩʦʜʝʨʞʘʱʠʡ ʬʝʨ-

ʤʝʥʪʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ çʂʦʤʧʦʩʪʥʳʡ ʯʘʡè, ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 
ʢʘʬʝʜʨʦʡ ʦʙʱʝʡ ʙʠʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ɻɸʋ ʉʝʚʝʨʥʦʛʦ ɿʘʫʨʘʣʴʷ. 
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ʆʙʨʘʟʮʳ ʨʘʟʤʝʱʘʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʧʨʠʞʠʤʘʷ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʰʪʳʨʷʤʠ ʢ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʣʷ 

ʙʦʣʝʝ ʪʝʩʥʦʛʦ ʢʦʥʪʘʢʪʘ. ɿʘʢʣʘʜʢʫ ʦʙʨʘʟʮʦʚ ʩʦʣʦʤʳ ʚʳʧʦʣʥʷʣʠ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ, ʧʦʩʣʝ ʦʩʥʦʚʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʧʦʯʚʳ (ʪʘʙʣʠʮʘ 1). ʇʝʨʝʜ ʢʫʣʴʪʠʚʘʮʠʝʡ (ʤʘʡ) ʦʙʨʘʟʮʳ ʠʟʚʣʝʢʘʣʠ ʥʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʚʩʝʭ ʘʛʨʦʪʝʭʥʠ-

ʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʧʦʩʝʚ ʠ ʧʨʠʢʘʪʳʚʘʥʠʝ). 

 
ʊʘʙʣʠʮʘ 1 

ʉʭʝʤʘ ʟʘʢʣʘʜʢʠ ʠ ʠʟʚʣʝʯʝʥʠʷ ʩʦʣʦʤʳ ʩ ʦʧʳʪʥʦʛʦ ʧʦʣʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʇʝʨʠʦʜʳ ʵʢʩʧʦʟʠʮʠʠ 

I II  III  

ɿʘʢʣʘʜʢʘ ʩʝʥʪʷʙʨʴ ʩʝʥʪʷʙʨʴ ʩʝʥʪʷʙʨʴ 

ʀʟʚʣʝʯʝʥʠʝ ʦʢʪʷʙʨʴ ʤʘʡ ʩʝʥʪʷʙʨʴ 

ʉʨʦʢ ʵʢʩʧʦʟʠʮʠʡ, ʤʝʩʷʮ 1 8 12 

 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʵʢʩʧʦʟʠʮʠʷ ʜʣʠʣʘʩʴ 12 ʤʝʩʷʮʝʚ. ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʦʩʪʘʪʢʠ ʟʝʤʣʠ ʘʢʢʫʨʘʪʥʦ 

ʩʤʝʪʘʣʠ ʱʝʪʢʦʡ, ʘ ʩʦʣʦʤʫ ʧʨʦʤʳʚʘʣʠ ʚ ʤʠʥʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʭʦʣʦʜʥʦʡ ʚʦʜʳ. ʆʪʤʳʪʫʶ ʤʘʩʩʫ ʩʦʣʦʤʳ ʧʦ-

ʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʠ ʩʫʰʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105Áʉ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʥʝʡ ʦʧʨʝʜʝʣʷʣʠ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ: 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ (ɻʆʉʊ 27980-88); ʘʟʦʪ (ɻʆʉʊ 13496.4-93); ʬʦʩʬʦʨ (ɻʆʉʊ 26657-97), ʢʘʣʠʡ (ɻʆʉʊ 

30504-97). ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ [4].  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʘʥʘʣʠʟ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʌɻɹʆʋ ɺʆ ɻɸʋ ʉʝʚʝʨʥʦʛʦ ɿʘʫʨʘʣʴʷ ʧʦ ʚʣʠʷ-

ʥʠʶ ʦʙʨʘʙʦʪʢʠ ʘʛʨʦʭʠʤʠʢʘʪʘʤʠ ʥʘ ʜʠʥʘʤʠʢʫ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʩʦʣʦʤʳ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʫʯʘʝʤʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʭʦʜʥʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʘʟʦʪʘ ʚ ʩʦʣʦʤʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʨʥʦʟʝʤʘ ʚʳʱʝʣʦʯʝʥʥʦʛʦ, ʩʦʩʪʘʚʣʷʣʦ 0,69% ʦʪ ʤʘʩʩʳ 

(ʪʘʙʣʠʮʘ 2). 

 
ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʩʦʣʦʤʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, % 

ɺʘʨʠʘʥʪʳ 

(ʬʘʢʪʦʨ ɸ) 
ʀʩʭʦʜʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʇʝʨʠʦʜ ʵʢʩʧʦʟʠʮʠʠ (ʬʘʢʪʦʨ ɺ) 

I II  III  

ʂʦʥʪʨʦʣʴ 0,69 0,63 0,62 0,25 

ʄʦʯʝʚʠʥʘ 0,69 0,72 0,65 0,24 

ʈʦʩʪʦʢ 0,69 0,67 0,67 0,41 

ʂʦʤʧʦʩʪʥʳʡ ʯʘʡ (Soil improver) 0,69 0,82 0,90 0,62 

ʇʝʨʠʦʜ ʵʢʩʧʦʟʠʮʠʠ: I ï ʩʝʥʪʷʙʨʴ-ʦʢʪʷʙʨʴ; II ï ʩʝʥʪʷʙʨʴ-ʤʘʡ; III ïʩʝʥʪʷʙʨʴ-ʩʝʥʪʷʙʨʴ. 

ʅʉʈ05 ʧʦ ʬʘʢʪʦʨʫ ɸ=0,03%; ʅʉʈ05 ʧʦ ʬʘʢʪʦʨʫ ɺ=0,04%; ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ɸɺ=0,04% 

 

ɺ ʧʝʨʚʳʡ ʤʝʩʷʮ ʵʢʩʧʦʟʠʮʠʠ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʨʘʟʮʝ ʩʦʣʦʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʫʤʝʥʴʰʠʣʦʩʴ ʩ 0,69 ʜʦ 0,63% ï ʧʦʪʝʨʠ ʩʦʩʪʘʚʠʣʠ 9% ʦʪ ʠʩʭʦʜʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʈʘʥʝʝ ʧʨʦʚʝ-

ʜʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʦʣʦʤʳ ʈʦʩʪʢʦʤ ʥʝ ʦʢʘʟʘʣʘ ʚʣʠʷʥʠʷ ʥʘ ʜʠʥʘʤʠʢʫ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʥʝʡ (ʅʉʈ05=0,04%), 

ʪʦʛʜʘ ʢʘʢ ʦʙʨʘʙʦʪʢʘ ʩʦʣʦʤʳ ʨʘʩʪʚʦʨʘʤʠ ʤʦʯʝʚʠʥʳ ʠ ʂʦʤʧʦʩʪʥʦʛʦ ʯʘʷ ʧʨʠʚʝʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ 

ʚ ʥʝʡ ʥʘ 4 ʠ 16% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 0,72 ʠ 0,82% ʦʪ ʤʘʩʩʳ. ʆʪʥʦʰʝʥʠʝ C:N ʚ ʩʦʣʦʤʝ ʫʤʝʥʴʰʠʣʦʩʴ 

ʥʘ 4 ʠ 9 ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʩʦʩʪʘʚʠʣʦ 63 ʠ 56 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 3). ʕʪʦ ʦʙʲʷʩʥʷʝʪ ʩʪʠ-

ʤʫʣʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ. 

 
ʊʘʙʣʠʮʘ 3 

ɺʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʘʛʨʦʭʠʤʠʢʘʪʘʤʠ ʥʘ ʩʦʦʪʥʦʰʝʥʠʝ ʫʛʣʝʨʦʜʘ ʢ ʘʟʦʪʫ ʚ ʩʦʣʦʤʝ,  

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʝʜ. 

ɺʘʨʠʘʥʪʳ 

(ʬʘʢʪʦʨ ɸ) 
ʀʩʭʦʜʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʇʝʨʠʦʜ ʵʢʩʧʦʟʠʮʠʠ (ʬʘʢʪʦʨ ɺ) 

I II  III  

ʂʦʥʪʨʦʣʴ 67 72 74 175 

ʄʦʯʝʚʠʥʘ 67 63 70 184 

ʈʦʩʪʦʢ 67 68 68 108 

ʂʦʤʧʦʩʪʥʳʡ ʯʘʡ (Soilimprover) 67 56 50 71 

ʇʝʨʠʦʜ ʵʢʩʧʦʟʠʮʠʠ: I ï ʩʝʥʪʷʙʨʴ-ʦʢʪʷʙʨʴ; II ï ʩʝʥʪʷʙʨʴ- ʤʘʡ; III ï ʩʝʥʪʷʙʨʴ-ʩʝʥʪʷʙʨʴ. 

 

ʂ ʚʝʩʥʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʩʦʣʦʤʝ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʚʦʜʦʡ ʠ ʤʦʯʝʚʠʥʦʡ, ʜʦʩʪʠʛʣʦ 0,62ï0,65% ʦʪ ʤʘʩʩʳ. 

ʈʦʩʪʦʢ ʥʝ ʦʢʘʟʘʣ ʚʣʠʷʥʠʷ ʥʘ ʜʠʥʘʤʠʢʫ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʩʦʣʦʤʝ, ʪʦʛʜʘ ʢʘʢ ʂʦʤʧʦʩʪʥʳʡ ʯʘʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣ 

ʫʚʝʣʠʯʝʥʠʶ ʘʟʦʪʘ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ ʥʘ 8% ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʡ ʵʢʩʧʦʟʠʮʠʠ.  

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʢ ʢʦʥʮʫ ʛʦʜʘ ʥʘʙʣʶʜʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʩʦ-

ʣʦʤʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʤʳʚʘʥʠʝʤ ʝʛʦ ʦʩʘʜʢʘʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʚʦʜʦʡ ʠ ʤʦʯʝʚʠʥʦʡ, ʜʦʩʪʠʛʣʦ 0,25 ʠ 0,24% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʩʪʘʥʦʚʣʝʥʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʨʘʩʪʚʦʨʦʚ ʈʦʩʪʢʘ ʠ ʂʦʤʧʦʩʪʥʦʛʦ ʯʘʷ ʥʘ ʜʠʥʘʤʠʢʫ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʩʦʣʦʤʝ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 12 ʤʝʩʷʮʝʚ ʵʢʩʧʦʟʠʮʠʠ ʚ ʩʦʣʦʤʝ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʈʦʩʪʢʦʤ ʠ ʂʦʤʧʦʩʪʥʳʤ ʯʘʝʤ, 



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ3 (58),  2019 
 

 

45 

ʘʟʦʪʘ ʦʩʪʘʚʘʣʦʩʴ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ï 0,41 ʠ 0,62% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʙʨʘʙʦʪʢʘ 

ʨʘʩʪʚʦʨʘʤʠ ʈʦʩʪʢʘ ʠ ʂʦʤʧʦʩʪʥʦʛʦ ʯʘʷ ʫʤʝʥʴʰʘʶʪ ʥʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʪʝʨʠ ʘʟʦʪʘ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʧʫʪʝʤ ʚʦʚʣʝʯʝʥʠʷ ʠʭ ʚ ʤʠʢʨʦʙʥʫʶ ʙʠʦʤʘʩʩʫ, ʪʝʤ ʩʘʤʳʤ, ʜʝʣʘʷ ʠʭ ʮʝʥʥʳʤ 

ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʮʝʩʩʘ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ. 

ʆʙʨʘʙʦʪʢʘ ʩʦʣʦʤʳ ʚʦʜʦʡ ʠ ʤʦʯʝʚʠʥʦʡ ʥʝ ʦʢʘʟʘʣʘ ʚʣʠʷʥʠʷ ʥʘ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʠʟ ʥʝʝ ʬʦʩʬʦʨʘ ʚ ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ, ʦʪʢʣʦʥʝʥʠʷ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʦʧʳʪʘ (ʅʉʈ05=0,01%). ʆʙʨʘʙʦʪʢʘ ʩʦʣʦʤʳ ʈʦʩʪʢʦʤ ʠ ʂʦʤʧʦʩʪʥʳʤ 

ʯʘʝʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʬʦʩʬʦʨʘ: ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ ʵʢʩʧʦʟʠʮʠʠ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 22 

ʠ 17% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 4). ʉʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʩʦʣʦʤʝ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʚʦʜʦʡ, ʟʘ ʧʝʨʠʦʜ ʩ ʦʢʪʷʙʨʷ ʧʦ 

ʤʘʡ, ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 28% ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 0,13% ʦʪ ʤʘʩʩʳ. ʆʙʨʘʙʦʪʢʘ ʩʦʣʦʤʳ 

ʤʦʯʝʚʠʥʦʡ, ʈʦʩʪʢʦʤ ʠ ʂʦʤʧʦʩʪʥʳʤ ʯʘʝʤ ʥʝ ʦʢʘʟʘʣʘ ʚʣʠʷʥʠʷ ʥʘ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʬʦʩʬʦʨʘ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪ-

ʢʦʚ.  

 
ʊʘʙʣʠʮʘ 4 

ɺʣʠʷʥʠʝ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʦʨʘ ʚ ʩʦʣʦʤʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, % 

ɺʘʨʠʘʥʪʳ 

(ʬʘʢʪʦʨ ɸ) 

ʀʩʭʦʜʥʦʝ  

ʩʦʜʝʨʞʘʥʠʝ 

ʇʝʨʠʦʜ ʵʢʩʧʦʟʠʮʠʠ (ʬʘʢʪʦʨ ɺ) 

I II  III  

ʂʦʥʪʨʦʣʴ 0,18 0,18 0,13 0,05 

ʄʦʯʝʚʠʥʘ 0,18 0,17 0,15 0,05 

ʈʦʩʪʦʢ 0,18 0,14 0,14 0,05 

ʂʦʤʧʦʩʪʥʳʡ ʯʘʡ (Soilimprover) 0,18 0,15 0,13 0,02 

ʇʝʨʠʦʜ ʵʢʩʧʦʟʠʮʠʠ: I ï ʩʝʥʪʷʙʨʴ-ʦʢʪʷʙʨʴ; II ï ʩʝʥʪʷʙʨʴ-ʤʘʡ; III ï ʩʝʥʪʷʙʨʴ-ʩʝʥʪʷʙʨʴ. 

ʅʉʈ05 ʧʦ ʬʘʢʪʦʨʫ ɸ=0,01%; ʅʉʈ05 ʧʦ ʬʘʢʪʦʨʫ ɺ=0,02%; ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ɸɺ=0,02% 

 

ɿʘ 12 ʤʝʩʷʮʝʚ ʵʢʩʧʦʟʠʮʠʠ ʥʘ ʢʦʥʪʨʦʣʝ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚʳʩʚʦʙʦʜʠʣʦʩʴ 72% ʬʦʩʬʦʨʘ. ʅʘʠʙʦʣʴʰʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʬʦʩʬʦʨʘ ʠʟ ʩʦʣʦʤʳ ʦʢʘʟʘʣʘ ʦʙʨʘʙʦʪʢʘ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʧʨʝʧʘʨʘʪʦʤ çʂʦʤʧʦʩʪʥʳʡ ʯʘʡè 

ï ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʧʠʪʘʥʠʷ ʩʦʩʪʘʚʠʣʦ 89% ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ ʩʦʣʦʤʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʨʥʦʟʝʤʘ ʚʳʱʝʣʦʯʝʥʥʦʛʦ, ʚʦ ʚʩʝʭ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʙʳʣʦ ʦʜʠʥʘʢʦʚʳʤ ʠ ʩʦʩʪʘʚʠʣʦ 0,67% ʦʪ ʤʘʩʩʳ (ʪʘʙʣʠʮʘ 5). ʆʙʨʘʙʦʪʢʘ ʩʦʣʦʤʳ ʚʦʜʦʡ ʥʝ ʦʢʘ-

ʟʘʣʘ ʚʣʠʷʥʠʷ ʥʘ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʢʘʣʠʷ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ (ʩʝʥʪʷʙʨʴ-ʦʢʪʷʙʨʴ), ʥʦ ʦʙʨʘʙʦʪʢʘ ʩʦʣʦʤʳ ʘʛʨʦʭʠʤʠʢʘ-

ʪʘʤʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʢʘʣʠʷ: ʫʙʳʣʴ ʩʦʩʪʘʚʠʣʘ 25ï30% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. ʂ 

ʢʦʥʮʫ II  ʵʢʩʧʦʟʠʮʠʠ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʩʦʣʦʤʦʡ ʦʙʨʘʙʦʪʘʥʥʦʡ ʚʦʜʦʡ, ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 15% ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ. ʆʙʨʘʙʦʪʢʘ ʩʦʣʦʤʳ ʘʛʨʦʭʠʤʠʢʘʪʘʤʠ ʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʩʚʦ-

ʙʦʞʜʝʥʠʝ ʢʘʣʠʷ, ʜʦʩʪʠʛʥʫʚ 0,47% ʦʪ ʤʘʩʩʳ.  

ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ ʩʦʣʦʤʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʢ ʢʦʥʮʫ 12 ʤʝʩʷʮʝʚ ʵʢʩʧʦʟʠʮʠʠ 

ʜʦʩʪʠʛʣʦ 0,27ï0,40% ʦʪ ʤʘʩʩʳ. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʠʷ ʦʪʤʝʯʝʥʦ ʥʘ ʢʦʥʪʨʦʣʝ (0,27%).  

 
ʊʘʙʣʠʮʘ 5 

ɺʣʠʷʥʠʝ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʠʷ ʚ ʩʦʣʦʤʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, % 

ɺʘʨʠʘʥʪʳ 

(ʬʘʢʪʦʨ ɸ) 

ʀʩʭʦʜʥʦʝ  

ʩʦʜʝʨʞʘʥʠʝ 

ʇʝʨʠʦʜ ʵʢʩʧʦʟʠʮʠʠ (ʬʘʢʪʦʨ ɺ) 

I II  V 

ʂʦʥʪʨʦʣʴ 0,67 0,67 0,57 0,27 

ʄʦʯʝʚʠʥʘ 0,67 0,50 0,47 0,37 

ʈʦʩʪʦʢ 0,67 0,47 0,47 0,40 

ʂʦʤʧʦʩʪʥʳʡ ʯʘʡ (Soilimprover) 0,67 0,50 0,47 0,30 

ʇʝʨʠʦʜ ʵʢʩʧʦʟʠʮʠʠ: I ï ʩʝʥʪʷʙʨʴ-ʦʢʪʷʙʨʴ; II ï ʩʝʥʪʷʙʨʴ-ʤʘʡ; III ï ʩʝʥʪʷʙʨʴ-ʠʶʥʴ; IV ï ʩʝʥʪʷʙʨʴ-ʠʶʣʴ; V ï ʩʝʥʪʷʙʨʴ-ʩʝʥ-

ʪʷʙʨʴ. 

ʅʉʈ05 ʧʦ ʬʘʢʪʦʨʫ ɸ=0,03 ; ʅʉʈ05 ʧʦ ʬʘʢʪʦʨʫ ɺ=0,02 %; ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ɸɺ=0,04%. 

 

ɿʘʢʣʶʯʝʥʠʝ. 

1. ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʨʘʩʪʚʦʨʦʚ ʈʦʩʪʢʘ ʠ ʂʦʤʧʦʩʪʥʦʛʦ ʯʘʷ ʥʘ ʜʠʥʘʤʠʢʫ ʘʟʦʪʘ ʚ ʨʘʩ-
ʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ. ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʫʤʝʥʴʰʠʣʦʩʴ ʩ 0,69% ʜʦ 0,41 ʠ 0,62% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʙʨʘʙʦʪʢʘ ʜʘʥ-

ʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʪʝʨʠ ʘʟʦʪʘ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʧʫʪʝʤ ʚʦʚʣʝʯʝʥʠʷ ʠʭ 

ʚ ʤʠʢʨʦʙʥʫʶ ʙʠʦʤʘʩʩʫ. 

2. ʆʙʨʘʙʦʪʢʘ ʩʦʣʦʤʳ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʧʨʝʧʘʨʘʪʦʤ çʂʦʤʧʦʩʪʥʳʡ ʯʘʡè ʦʢʘʟʘʣʘ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʥʘ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʬʦʩʬʦʨʘ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʟʘ 12 ʤʝʩʷʮʝʚ ʵʢʩʧʦʟʠʮʠʠ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 89% ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ. ʆʙʨʘʙʦʪʢʘ ʤʦʯʝʚʠʥʦʡ ʠ ʈʦʩʪʢʦʤ ʥʝ ʦʢʘʟʳʚʘʝʪ ʜʦʩʪʦʚʝʨʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʳʩʚʦʙʦʞʜʝʥʠʝ 

ʬʦʩʬʦʨʘ ʠʟ ʩʦʣʦʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʯʝʨʥʦʟʝʤʘ. 

3. ɺʣʠʷʥʠʝ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʥʘ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʢʘʣʠʷ ʠʟ ʩʦʣʦʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʨʥʦ-
ʟʝʤʘ ʚʳʱʝʣʦʯʝʥʥʦʛʦ, ʧʨʦʷʚʣʷʣʦʩʴ ʪʦʣʴʢʦ ʚ ʦʩʝʥʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʫʤʝʥʴʰʠʣʦʩʴ ʩ 0,67% 

ʜʦ 0,47% ʦʪ ʤʘʩʩʳ. 
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Abstract. The article has presented the research-

ing results about agrochemicals influence on changing 

chemical composition of straw. The positive effect on dy-

namics of content nitrogen in the straw has been estab-

lished by treatment crop residues with enzymatic prepara-

tion "Compost tea" and humic preparation "Rostok". The 

positive impact of their using was accordingly 64% and 

148%, regarding the control. The treatment of straw by ag-

rochemicals, located on the surface of leached Chernozem, 

contributed to the release of potassium from straw in the 

autumn and spring ï time.  
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ȫ.Ⱥ. ȩɎɓɊɆ 
 

ȶȦȭȨȮȸȮȫ ȷȫȲɅȳ Ȩ ɅȩȴȪȦȻ ȨȮȳȴȩȶȦȪȦ  
ȵȶȮ ȴȧȶȦȧȴȸȰȫ ȶȦȷȸȫȳȮȯ ȶȫȩȹȱɅȸȴȶȦȲȮ ȶȴȷȸȦ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʥʦʛʨʘʜ, ʩʦʨʪ, ʛʠʙʙʝʨʝʣ-

ʣʠʥ, ʤʠʮʝʬʠʪ, ʵʧʠʥ-ʵʢʩʪʨʘ, ʮʠʨʢʦʥ, ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʤʘʩʩʘ ʩʝʤʷʥ, ʤʘʩʩʘ ʦʜʥʦʛʦ ʩʝʤʝʥʠ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʇʨʠʜʥʝʩʪʨʦʚʴʝ 

ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʣʘʥʪʘʮʠʠ ʩʪʦʣʦʚʳʭ 

ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʨʘʟʥʦʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ. ʆʜʥʦʡ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʟʘʜʘʯ ʜʣʷ ʚʠʥʦʛʨʘʜʘ ʩʪʦʣʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʩʝʤʷʥ ʚ ʷʛʦʜʘʭ. ɺ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʳʧʫʩʢʘʝʪ ʥʦʚʳʝ ʨʝʛʫʣʷʪʦʨʳ 

ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦ-ʨʘʟʥʦʤʫ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷ-

ʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪ.ʯ. ʠ 

ʚʠʥʦʛʨʘʜʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫ-

ʯʠʪʴ ʚʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʚʠʥʦʛʨʘʜʘ ʥʦʚʳʤʠ ʨʝ-

ʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʤʷʥ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʦʚ 

ʩʪʦʣʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʘʩʩʳ ʩʝʤʷʥ ʚ ʛʨʦʟʜʠ, ʤʘʩʩʳ 

ʦʜʥʦʛʦ ʩʝʤʝʥʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ ʚʠʥʦʛʨʘʜʘ ʥʦ-

ʚʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʖʞʥʦʛʦ ʇʨʠʜʥʝ-

ʩʪʨʦʚʴʷ. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʩʦʨʪʘ ɺʦʩʪʦʨʛ, ʊʘ-

ʣʠʩʤʘʥ, ɺʠʢʪʦʨʠʷ ʠ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʝʩʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ (ʤʠʮʝʬʠʪ, 10 

ʤʛ/ʣ + ʮʠʨʢʦʥ, 0,4 ʤʣ/ʣ + ʵʧʠʥ-ʵʢʩʪʨʘ, 0,1 ʤʣ/ʣ) ʧʨʠʚʦʜʠʣʦ 

ʢ ʩʥʠʞʝʥʠʶ ʤʘʩʩʳ ʦʜʥʦʛʦ ʩʝʤʝʥʠ ʫ ʩʦʨʪʘ ʊʘʣʠʩʤʘʥ (43 

ʤʛ), ʘ ʤʠʮʝʬʠʪ,  

100 ʤʛ/ʣ ï ʫ ʩʦʨʪʘ ɺʠʢʪʦʨʠʷ (53 ʤʛ). 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʦʪʨʘʩʣʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʩʯʠʪʘʝʪʩʷ ʩʦʨʪ, ʪʘʢ ʢʘʢ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʦʨʪʘ ʘʛʨʦʧʨʠʝʤʘʤʠ ʥʝʚʦʟʤʦʞʥʦ [8]. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʨʪ ʥʝ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴ ʧʦʣʥʦʩʪʴʶ ʩʚʦʠ ʮʝʥʥʳʝ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʝʩʣʠ ʘʛʨʦʪʝʭʥʠʢʘ ʝʛʦ ʚʦʟ-

ʜʝʣʳʚʘʥʠʷ ʥʝ ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʝʛʦ ʙʠʦʣʦʛʠʠ, ʧʦʵʪʦʤʫ ʵʣʝʤʝʥʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʚʠʥʦʛʨʘʜʥʠʢʘ ʯʘʩʪʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ [2].  

ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʝʧʘʨʘʪ ʛʠʙʙʝʨʝʣʣʠʥ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʨʦʢʦʚ ʧʨʠʤʝʥʝʥʠʷ, ʫʛʥʝʪʘʝʪ ʨʘʟʚʠʪʠʝ 

ʩʝʤʷʥ ʚ ʷʛʦʜʝ [4]. ʅʝʦʜʥʦʟʥʘʯʥʳʤ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝ ʛʠʙʙʝʨʝʣʣʠʥʘ ʥʘ ʯʠʩʣʦ ʟʘʚʷʟʝʡ ʚ ʛʨʦʟʜʠ. ʆʙʨʘʙʦʪʢʘ ʛʠʙ-

ʙʝʨʝʣʣʠʥʦʤ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ ʩʝʤʷʥ ʚ ʷʛʦʜʘʭ ʚʠʥʦʛʨʘʜʘ [5]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ, ʧʦʟʚʦʣʷʶʱʠʭ ʙʦʣʝʝ ʧʦʣʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ [3, 6]. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʥʦʚʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʤʷʥ ʚ ʷʛʦʜʘʭ ʚʠʥʦ-

ʛʨʘʜʘ ʩʦʨʪʦʚ ʩʪʦʣʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ɺʦʩʪʦʨʛ, ʊʘʣʠʩʤʘʥ ʠ ɺʠʢʪʦʨʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʚʠʥʦʛʨʘʜʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʆʆʆ çɻʨʘ-

ʜʠʥʘè ʩ. ʇʘʨʢʘʥʳ ʉʣʦʙʦʜʟʝʡʩʢʦʛʦ ʨʘʡʦʥʘ ʇʨʠʜʥʝʩʪʨʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ 2014ï2016 ʛʛ. 

ʈʘʩʪʝʥʠʷ ʚʠʥʦʛʨʘʜʘ ʦʙʨʘʙʘʪʳʚʘʣʠ ʨʘʩʪʚʦʨʘʤʠ ʩʣʝʜʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ: ʛʠʙʙʝʨʝʣʣʠʥʘ (100 ʤʛ/ʣ), ʤʠʮʝ-

ʬʠʪʘ ʚ ʜʚʫʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ï 10 ʠ 100 ʤʛ/ʣ, ʵʧʠʥʘ-ʵʢʩʪʨʘ ʚ ʪʨʝʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ï 0,05, 0,1 ʠ 0,2 ʤʣ/ʣ, ʮʠʨʢʦʥʘ ʚ 

ʪʨʝʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ï 0,2, 0,4 ʠ 0,6 ʤʣ/ʣ ʠ ʠʭ ʩʤʝʩʠ. ʂʦʥʪʨʦʣʴ ʙʝʟ ʦʙʨʘʙʦʪʢʠ. 

ʅʦʨʤʘ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡï0,4 ʣ/ʢʫʩʪ. 

ʂʫʣʴʪʫʨʘ ʚʠʥʦʛʨʘʜʘ ʥʝʫʢʨʳʚʥʘʷ ʠ ʧʨʠ ʦʨʦʰʝʥʠʠ. ʉʠʩʪʝʤʘ ʚʝʜʝʥʠʷ ʢʫʩʪʦʚ ï ʚʳʩʦʢʦʰʪʘʤʙʦʚʳʡ ʜʚʫʩʪʦ-

ʨʦʥʥʠʡ ʢʦʨʜʦʥ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ 3,0 ʭ 1,5 ʤ. 
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ʄʝʭʘʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʨʦʟʜʠ ʚʠʥʦʛʨʘʜʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʅ.ʅ. ʇʨʦʩʪʦʩʝʨʜʦʚʘ [7] ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʅʀʃ çɹʠʦʠʥʬʦʨʤʘʪʠʢʘè ʇʨʠʜʥʝʩʪʨʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʊ.ɻ. ʐʝʚʯʝʥʢʦ. ɼʠʩʧʝʨʩʠʦʥ-

ʥʳʡ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʧʨʦʛʨʘʤʤʝ 

Microsoft Office Excel 2003 [1]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘ-

ʪʝʣʴ ʩʨʝʜʥʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʚ ʦʜʥʦʡ ʷʛʦʜʝ ʠ ʩʨʝʜʥʶʶ ʤʘʩʩʫ ʦʜʥʦʛʦ ʩʝʤʝʥʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʦʧʳʪ-

ʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʚ ʦʜʥʦʡ ʷʛʦʜʝ ʫ ʩʦʨʪʘ ɺʦʩʪʦʨʛ (ʪʘʙʣʠʮʘ 1). 

ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʚʘʨʠʘʥʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʨʢʦʥʘ (0,6 ʤʣ/ʣ), ʛʜʝ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʥʘ ʦʜʥʫ 

ʷʛʦʜʫ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ (2,03 ʰʪ. ʧʨʦʪʠʚ 1,99 ʰʪ. ʚ ʢʦʥʪʨʦʣʝ). ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʩʝʤʷʥ ʥʘ ʦʜʥʫ ʷʛʦʜʫ ʧʨʠʭʦʜʠʪʩʷ ʚ ʚʘʨʠʘʥʪʝ ʦʙʨʘʙʦʪʢʠ ʤʠʮʝʬʠʪʦʤ (10 ʤʛ/ʣ) ï 0,73 ʰʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴ-

ʰʝʥʠʝʤ ʢʘʢ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʚ ʷʛʦʜʘʭ ʚʠʥʦʛʨʘʜʘ (83,2 ʰʪ. ʧʨʦʪʠʚ 179,7 ʰʪ. ʚ ʢʦʥʪʨʦʣʝ), ʪʘʢ ʠ ʩ ʠʭ ʤʘʩʩʦʡ (4,54 

ʛ ʧʨʦʪʠʚ 8,73 ʛ ʚ ʢʦʥʪʨʦʣʝ). ɺʘʨʠʘʥʪ ʦʙʨʘʙʦʪʢʠ ʮʠʨʢʦʥʦʤ (0,4 ʤʣ/ʣ) ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʧʦʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

(208,4 ʰʪ.) ʩʝʤʷʥ ʚʠʥʦʛʨʘʜʘ ʠ ʠʭ ʤʘʩʩʳ (11,14 ʛ) ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 16,0 ʠ 27,6% ʚʳʰʝ ʢʦʥʪʨʦʣʷ. 

 
ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʤʷʥ ʚ ʷʛʦʜʘʭ ʛʨʦʟʜʠ ʚʠʥʦʛʨʘʜʘ, ʩʦʨʪ ɺʦʩʪʦʨʛ  

(ʩʨʝʜʥʠʝ ʜʘʥʥʳʝ ʟʘ 2014-2016 ʛʛ.) 

ɺʘʨʠʘʥʪʳ 
ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚ 

ʦʜʥʦʡ ʷʛʦʜʝ, ʰʪ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ 

ʥʘ ʛʨʦʟʜʴ, ʰʪ. 

ʄʘʩʩʘ ʩʝʤʷʥ 

ʥʘ ʛʨʦʟʜʴ, ʛ 

ʄʘʩʩʘ ʦʜʥʦʛʦ ʩʝ-

ʤʝʥʠ, ʤʛ 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) 1,99 179,7 8,73 48 

ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ: ʧʝʨʝʜ ʮʚʝʪʝʥʠʝʤ + ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʷʛʦʜ 

ɻʠʙʙʝʨʝʣʣʠʥ, 100 ʤʛ/ʣ 1,20 116,2 5,45 46 

ʄʠʮʝʬʠʪ, 10 ʤʛ/ʣ 0,73 83,2 4,54 54 

ʄʠʮʝʬʠʪ, 100 ʤʛ/ʣ 0,95 114,8 6,50 56 

ʎʠʨʢʦʥ, 0,2 ʤʣ/ʣ 1,08 111,0 5,23 48 

ʎʠʨʢʦʥ, 0,4 ʤʣ/ʣ 1,88 208,4 11,14 53 

ʎʠʨʢʦʥ, 0,6 ʤʣ/ʣ 2,03 200,1 8,64 43 

ʕʧʠʥ-ʵʢʩʪʨʘ, 0,05 ʤʣ/ʣ 0,96 99,3 5,78 58 

ʕʧʠʥ-ʵʢʩʪʨʘ, 0,1 ʤʣ/ʣ 1,12 131,9 6,96 52 

ʕʧʠʥ-ʵʢʩʪʨʘ, 0,2 ʤʣ/ʣ 0,99 134,6 8,10 60 

ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ: ʚ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ 

ʄʠʮʝʬʠʪ (10 ʤʛ/ʣ) + ʎʠʨʢʦʥ (0,4 ʤʣ/ʣ) + ʕʧʠʥ-

ʵʢʩʪʨʘ (0,1 ʤʣ/ʣ) 
1,02 121,3 6,63 61 

ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ: ʚ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ + ʚ ʢʦʥʮʝ ʮʚʝʪʝʥʠʷ 

ʄʠʮʝʬʠʪ (10 ʤʛ/ʣ) + ʎʠʨʢʦʥ (0,4 ʤʣ/ʣ)  0,98 110,3 6,25 57 

ʄʠʮʝʬʠʪ (10 ʤʛ/ʣ) + ʕʧʠʥ-ʵʢʩʪʨʘ (0,1 ʤʣ/ʣ) 0,86 102,3 5,91 58 

ʅʉʈ05 0,16 11,5 0,61 7 

 

ʇʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʘʨʠʘʥʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʙʙʝʨʝʣʣʠʥʘ (100 ʤʛ/ʣ), ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʚ ʷʛʦʜʘʭ (116,2 ʰʪ.) ʠ ʠʭ ʤʘʩʩʳ (5,45 ʛ), ʯʪʦ ʥʠʞʝ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʥʘ 64,7 ʠ 62,4 %. ʄʘʩʩʘ ʦʜʥʦʛʦ ʩʝʤʝʥʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʩʧʳʪʫʝʤʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠʟʤʝʥʷʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʘʚʢʘ ʤʘʩʩʳ ʦʜʥʦʛʦ ʩʝʤʝʥʠ ʦʪʤʝʯʝʥʘ ʚ 

ʚʘʨʠʘʥʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʧʠʥ-ʵʢʩʪʨʘ (0,2 ʤʣ/ʣ) ï 60 ʤʛ ʠ ʩʤʝʩʠ ʧʨʝʧʘʨʘʪʦʚ ʤʠʮʝʬʠʪʘ (10 ʤʛ/ʣ) + ʮʠʨʢʦʥʘ (0,4 

ʤʣ/ʣ) +ʵʧʠʥ-ʵʢʩʪʨʘ (0,1 ʤʣ/ʣ) ï 61 ʤʛ.  

ʋ ʩʦʨʪʘ ʊʘʣʠʩʤʘʥ ʦʪʤʝʯʝʥ ʥʘʠʙʦʣʴʰʠʡ ʜʦʩʪʦʚʝʨʥʳʡ ʵʬʬʝʢʪ ʢʘʢ ʧʦ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʚ ʦʜʥʦʡ 

ʷʛʦʜʝ, ʪʘʢ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʫ ʚ ʷʛʦʜʘʭ ʛʨʦʟʜʠ ʠ ʧʦ ʠʭ ʤʘʩʩʝ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ (ʪʘʙʣʠʮʘ 

2). ɺʘʨʠʘʥʪ ʦʙʨʘʙʦʪʢʠ ʵʧʠʥ-ʵʢʩʪʨʘ (0,1 ʤʣ/ʣ) ʩʥʠʟʠʣ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚ ʦʜʥʦʡ ʷʛʦʜʝ ï 0,22 ʰʪ., ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚ 

ʷʛʦʜʘʭ ʚʠʥʦʛʨʘʜʘ ï 19,8 ʰʪ. ʠ ʤʘʩʩʫ ʩʝʤʷʥ ï 1,54, ʯʪʦ ʥʠʞʝ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 37,3, 42,1 ʠ 53,7 %. 
 

ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʤʷʥ ʚ ʷʛʦʜʘʭ ʚʠʥʦʛʨʘʜʘ, ʩʦʨʪ ʊʘʣʠʩʤʘʥ (ʩʨʝʜʥʠʝ ʜʘʥʥʳʝ ʟʘ 2014-2016 ʛʛ.) 

ɺʘʨʠʘʥʪʳ 
ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ 

ʚ ʦʜʥʦʡ ʷʛʦʜʝ, ʰʪ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ 

ʥʘ ʛʨʦʟʜ,ɹ ʰʪ. 

ʄʘʩʩʘ  

ʩʝʤʷʥ ʥʘ 

ʛʨʦʟʜʴ, ʛ 

ʄʘʩʩʘ ʦʜʥʦʛʦ  

ʩʝʤʝʥʠ, ʤʛ 

1 2 3 4 5 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) 0,59 47,0 2,87 62 

ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ: ʧʝʨʝʜ ʮʚʝʪʝʥʠʝʤ + ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʷʛʦʜ 

ɻʠʙʙʝʨʝʣʣʠʥ, 100 ʤʛ/ʣ 0,34 34,3 2,47 72 

ʄʠʮʝʬʠʪ, 10 ʤʛ/ʣ 0,35 39,5 1,89 48 

ʄʠʮʝʬʠʪ, 100 ʤʛ/ʣ 0,35 35,4 2,27 64 

ʎʠʨʢʦʥ, 0,2 ʤʣ/ʣ 0,32 33,6 1,76 53 

ʎʠʨʢʦʥ, 0,4 ʤʣ/ʣ 0,35 37,6 2,21 58 

ʎʠʨʢʦʥ, 0,6 ʤʣ/ʣ 0,44 47,6 2,62 54 

ʕʧʠʥ-ʵʢʩʪʨʘ, 0,05 ʤʣ/ʣ 0,40 37,0 2,11 56 



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ3 (58),  2019 
 

 

49 

ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 2 
1 2 3 4 5 

ʕʧʠʥ-ʵʢʩʪʨʘ, 0,1 ʤʣ/ʣ 0,22 19,8 1,54 77 

ʕʧʠʥ-ʵʢʩʪʨʘ, 0,2 ʤʣ/ʣ 0,45 40,6 2,80 69 

ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ: ʚ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ 

ʄʠʮʝʬʠʪ (10 ʤʛ/ʣ) + ʎʠʨʢʦʥ (0,4 ʤʣ/ʣ) + 

ʕʧʠʥ-ʵʢʩʪʨʘ (0,1 ʤʣ/ʣ) 
0,49 49,3 2,10 43 

ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ: ʚ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ + ʚ ʢʦʥʮʝ ʮʚʝʪʝʥʠʷ 

ʄʠʮʝʬʠʪ (10 ʤʛ/ʣ) + ʎʠʨʢʦʥ (0,4 ʤʣ/ʣ)   0,30 31,0 1,64 55 

ʄʠʮʝʬʠʪ (10 ʤʛ/ʣ) + ʕʧʠʥ-ʵʢʩʪʨʘ (0,1 ʤʣ/ʣ) 0,37 36,3 1,79 49 

ʅʉʈ05 0,05 4,3 0,25 8 

 

ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʚ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʦʪʤʝʯʝʥʦ ʥʘʠʙʦʣʴʰʘʷ ʧʨʠʙʘʚʢʘ ʤʘʩʩʳ ʦʜʥʦʛʦ ʩʝʤʝʥʠ ï 77 ʤʛ, ʯʪʦ 

ʧʨʝʚʳʰʘʝʪ ʢʦʥʪʨʦʣʴ ʥʘ 24,2%. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʙʙʝʨʝʣʣʠʥʘ (100 ʤʛ/ʣ) ʪʘʢʞʝ ʫʚʝʣʠʯʠʣʦ ʤʘʩʩʫ ʦʜʥʦʛʦ ʩʝʤʝʥʠ 

ʥʘ 16,1%.  

ʋ ʩʦʨʪʘ ɺʠʢʪʦʨʠʷ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʚ ʦʜʥʦʡ ʷʛʦʜʝ, ʢʦʣʠʯʝʩʪʚʘ 

ʩʝʤʷʥ ʚ ʷʛʦʜʘʭ ʛʨʦʟʜʠ. ʊʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʠʭ ʤʘʩʩʳ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʢʠ ʛʠʙʙʝʨʝʣ-

ʣʠʥʦʤ (100 ʤʛ/ʣ), ʤʠʮʝʬʠʪʦʤ (10 ʤʛ/ʣ) ʠ ʩʤʝʩʴʶ ʤʠʮʝʬʠʪʘ (10 ʤʛ/ʣ) + ʮʠʨʢʦʥʘ (0,4 ʤʣ/ʣ) + ʵʧʠʥ-ʵʢʩʪʨʘ (0,1 

ʤʣ/ʣ) (ʪʘʙʣʠʮʘ 3). ɺ ʵʪʠʭ ʞʝ ʚʘʨʠʘʥʪʘʭ ʤʘʩʩʘ ʦʜʥʦʛʦ ʩʝʤʝʥʠ ʧʨʝʚʳʰʘʝʪ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʘ 37,1, 61,3 ʠ 45,2 %. ɺʘʨʠʘʥʪ ʦʙʨʘʙʦʪʢʠ ʤʠʮʝʬʠʪʦʤ (100 ʤʛ/ʣ) ʦʪʣʠʯʘʣʩʷ ʥʘʠʤʝʥʴʰʝʡ ʦʪʟʳʚʯʠʚʦʩʪʴʶ ʠʟʤʝ-

ʥʝʥʠʷ ʤʘʩʩʳ ʦʜʥʦʛʦ ʩʝʤʝʥʠ (53 ʤʛ ʧʨʦʪʠʚ 62 ʤʛ ʚ ʢʦʥʪʨʦʣʝ). ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʦʪʤʝʯʝʥʦ ʥʘʠʙʦʣʴʰʝʝ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʚ ʦʜʥʦʡ ʷʛʦʜʝ (0,92 ʰʪ. ʧʨʦʪʠʚ 0,40 ʚ ʢʦʥʪʨʦʣʝ), ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ 

ʚ ʷʛʦʜʘʭ ʛʨʦʟʜʠ (62,0 ʰʪ. ʧʨʦʪʠʚ 30,1 ʰʪ. ʚ ʢʦʥʪʨʦʣʝ) ʠ ʠʭ ʤʘʩʩʘ (3,30 ʛ ʧʨʦʪʠʚ 1,86 ʛ ʚ ʢʦʥʪʨʦʣʝ). 

 
ʊʘʙʣʠʮʘ 3 

ɺʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʤʷʥ ʚ ʷʛʦʜʘʭ ʚʠʥʦʛʨʘʜʘ, ʩʦʨʪ ɺʠʢʪʦʨʠʷ (ʩʨʝʜʥʠʝ ʜʘʥʥʳʝ ʟʘ 2014-2016 ʛʛ.) 

ɺʘʨʠʘʥʪ 
ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ 

ʚ ʦʜʥʦʡ ʷʛʦʜʝ, ʰʪ. 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʝʤʷʥ ʥʘ ʛʨʦʟʜ,ɹ 

ʰʪ. 

ʄʘʩʩʘ ʩʝ-

ʤʷʥ ʥʘ 

ʛʨʦʟʴ, ʛ 

ʄʘʩʩʘ ʦʜʥʦʛʦ ʩʝ-

ʤʝʥʠ, ʤʛ 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) 0,40 30,1 1,86 62 

ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ: ʧʝʨʝʜ ʮʚʝʪʝʥʠʝʤ + ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʷʛʦʜ 

ɻʠʙʙʝʨʝʣʣʠʥ, 100 ʤʛ/ʣ 0,15 15,4 1,31 85 

ʄʠʮʝʬʠʪ, 10 ʤʛ/ʣ 0,09 8,0 0,81 100 

ʄʠʮʝʬʠʪ, 100 ʤʛ/ʣ 0,92 62,0 3,30 53 

ʎʠʨʢʦʥ, 0,2 ʤʣ/ʣ 0,36 30,5 1,92 63 

ʎʠʨʢʦʥ, 0,4 ʤʣ/ʣ 0,32 28,9 1,87 64 

ʎʠʨʢʦʥ, 0,6 ʤʣ/ʣ 0,27 26,2 1,76 66 

ʕʧʠʥ-ʵʢʩʪʨʘ, 0,05 ʤʣ/ʣ 0,35 28,2 1,78 64 

ʕʧʠʥ-ʵʢʩʪʨʘ, 0,1 ʤʣ/ʣ 0,30 28,9 2,04 72 

ʕʧʠʥ-ʵʢʩʪʨʘ, 0,2 ʤʣ/ʣ 0,65 45,5 2,19 65 

ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ: ʚ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ 

ʄʠʮʝʬʠʪ (10 ʤʛ/ʣ) + ʎʠʨʢʦʥ (0,4 ʤʣ/ʣ) + 

ʕʧʠʥ-ʵʢʩʪʨʘ (0,1 ʤʣ/ʣ) 
0,09 11,0 1,02 90 

ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ: ʚ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ + ʚ ʢʦʥʮʝ ʮʚʝʪʝʥʠʷ 

ʄʠʮʝʬʠʪ (10 ʤʛ/ʣ) + ʎʠʨʢʦʥ (0,4 ʤʣ/ʣ)   0,31 31,0 2,05 66 

ʄʠʮʝʬʠʪ (10 ʤʛ/ʣ) + ʕʧʠʥ-ʵʢʩʪʨʘ (0,1 ʤʣ/ʣ) 0,38 36,2 2,27 63 

ʅʉʈ05 0,05 3,3 0,24 9 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺʣʠʷʥʠʝ ʠʟʫʯʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʤʘʩʩʫ ʩʝʤʷʥ ʚʠʥʦʛʨʘʜʘ ʟʘʚʠʩʝʣʦ ʦʪ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ ʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩ ʮʝʣʴʶ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʩʝʤʝʥʠ ʜʣʷ ʩʦʨʪʘ 

ʊʘʣʠʩʤʘʥ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ ʩʤʝʩʴʶ ʧʨʝʧʘʨʘʪʦʚ: ʤʠʮʝʬʠʪ (10 ʤʛ/ʣ) + 

ʮʠʨʢʦʥ (0,4 ʤʣ/ʣ) + ʵʧʠʥ-ʵʢʩʪʨʘ (0,1 ʤʣ/ʣ), ʘ ʩʦʨʪʘ ɺʠʢʪʦʨʠʷ ïʤʠʮʝʬʠʪ (100 ʤʛ/ʣ). ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʵʪʠ ʩʦʨʪʘ 

ʙʦʣʴʰʝ ʧʨʦʷʚʣʷʶʪ ʛʝʥʝʪʠʯʝʩʢʫʶ ʩʢʣʦʥʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʝʩʩʝʤʷʥʥʳʭ ʷʛʦʜ.  
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DEVELOPMENT OF GRAPE SEEDS DURING PROCESSING  
OF PLANTS GROWTH REGULATORS  

 

Key words: grape, sort, gibberellin, mycephyt, 

aepinus-extra, zircon, number and weight of seeds, one 

seed weight. 

Abstract. In recent years in Transnistria thereare-

have been established predominantly plantations of table 

grapes varieties of different ripening periods. One of the main 

tasks for table grapes is to reduce the number and grape seeds 

weight. Recently, the industry has been releasing new plant 

growth regulators, which have a different impact on the devel-

opment of crops, including grapes. Thereby, the purpose of 

our research is to study the effect of the processing of grape 

plants with new growth regulators on the development of the 

table grape seed varieties. This article presents the change in 

the number and mass of seeds in a bunch, the mass of a single 

seed during the processing of grape plants with new growth 

regulators. 

The results of studies conducted in the conditions 

of Southern Transnistria are presented. The objects of re-

search are the varieties Vostorg, Talisman, Victoria and the 

growth regulators of the new generation. The use of a mix-

ture of growth regulators (mycephyt, 10 mg/l + zircon, 0,4 

ml/l + epin-extra, 0,1 ml/l) resulted in a decrease in the 

weight of one seed in the Talisman variety (43 mg), and my-

cephyt, 100 mg/l - in the Victoria variety (53 mg). 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʘʡ, ʩʦʤʘʢʣʦʥʳ, ʚʥʫʪʨʠʛʝ-

ʥʦʤʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʧʨʘʡʤʝʨʳ, ʧʦʣʠʤʦʨʬʠʟʤ, ʛʝʥʝ-

ʪʠʯʝʩʢʠʝ ʜʠʩʪʘʥʮʠʠ.  

ɸʥʥʦʪʘʮʠʷ. ʏʘʡʥʦʝ ʨʘʩʪʝʥʠʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ in vivo, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦ-

ʢʦʡ ʯʘʩʪʦʪʦʡ ʩʧʦʥʪʘʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ɺ ʨʝʞʠʤʝ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ in vitro, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʫʪʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚʳʩʪʫʧʘʶʪ ʵʢ-

ʟʦʛʝʥʥʳʝ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʩʧʦʥʪʘʥʥʳʡ ʤʫʪʘʛʝʥʝʟ 

ʨʘʩʪʝʥʠʡ ʯʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
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ʧʨʦ̫ʚʣʝʥʠʷ ʩʦʤʘʢʣʦʥʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʙʳʣʦ ʚʳʜʝ-

ʣʝʥʦ 15 ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʦʥʦʚ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʦʪ ʢʘʣ-

ʣʫʩʥʦʡ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʧʦʙʝʛʦʚ ʯʘʷ. ɺʩʝ ʦʥʠ ʠʤʝʣʠ ʷʨʢʦʝ 

ʬʝʥʦʪʠʧʠʯʝʩʢʦʝ ʦʪʣʠʯʠʝ ʦʪ ʠʩʭʦʜʥʦʛʦ ʛʝʥʦʪʠʧʘ. ɼʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʤʫʪʘʮʠʠ ʩʦʤʘʢʣʦʥʦʚ ʯʘʷ ʥʘ ʛʝʥʝʪʠʯʝ-

ʩʢʦʤ ʫʨʦʚʥʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ 12 ISSR ʧʨʘʡʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʥʝʝ ʨʘʟʨʘ-

ʙʦʪʘʥʳ ʠʥʜʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ ʜʣʷ ʢʫʣʴʪʫʨʳ ʯʘʷ. ɸʧʨʦ-

ʙʘʮʠʶ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʦʨʪʝ ʂʦʣʭʠʜʘ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʤ ISSR ʤʘʨʢʠʨʦʚʘʥʠʷ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ 2 ʧʨʘʡʤʝʨʘ ʥʝ ʘʤʧʣʠʬʠʮʠʨʦʚʘʣʠ ʥʠ ʦʜʥʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ 10 ʧʨʘʡʤʝʨʦʚ ʘʤʧʣʠʬʠʮʠ-

ʨʦʚʘʣʠ ʬʨʘʛʤʝʥʪʳ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ, ʦʪ 200 ʜʦ 5000 ʧʥ. 

ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʧʦʣʠʤʦʨʬʠʟʤʘ, ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʩʦ-

ʤʘʢʣʦʥʘʤʠ ʩʦʩʪʘʚʠʣʦ 

43-67%. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʜʝʥʜ-

ʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʦʜʪʚʝʨʜʠʣʘ, ʯʪʦ ʚʩʝ ʩʦʤʘʢʣʦʥʳ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʥʘ ʫʨʦʚʥʝ ʛʝʥʦʪʠʧʘ. ɻʝ-

ʥʝʪʠʯʝʩʢʠʝ ʜʠʩʪʘʥʮʠʠ ʤʝʞʜʫ ʥʠʤʠ ʜʦʩʪʠʛʘʣʠ ʦʪ 10 ʜʦ 

200 ʝʜʠʥʠʮ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʪʦʯʢʦʚʳʭ ʤʫ-

ʪʘʮʠʡ ʚ ɼʅʂ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʯʘʷ, ʥʘʙʣʶʜʘʝ-

ʤʘʷ in vitro, ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʥʘ ʬʝʥʦʪʠʧʠʯʝʩʢʦʤ, ʪʘʢ ʠ 

ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʦʪʙʦʨ 

ʠ ʧʦʧʦʣʥʠʪʴ ʛʝʥʦʬʦʥʜ ʚ ʢʫʣʴʪʫʨʝ ʪʢʘʥʠ ʥʦʚʳʤʠ ʬʦʨ-

ʤʘʤʠ ʨʘʩʪʝʥʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ. 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ in vitro ʩʦʤʘ-

ʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ [3]. ʎʝʣʦʩʪʥʦʩʪʴ ʮʠʪʦʛʝʥʝʪʠ-

ʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʣʝʪʦʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʚʭʦʜʷʱʠʭ ʚ ʝʝ 

ʩʦʩʪʘʚ. ʄʦʜʠʬʠʢʘʮʠʷ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʧʝʨʝʚʦʜ ʝʝ ʥʘ ʧʨʦʮʝʩʩʳ ʤʦʨʬʦʛʝʥʝʟʘ ʠ ʨʠʟʦʛʝʥʝʟʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʚ 

ʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʡ 2,4-ɼ, ʅʋʂ, ʀʋʂ, ɹɸʇ, ʛʠʙʙʝʨʝʣʣʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʠʥʝʪʠʥʘ ʠ ʜʨ. ʬʠʪʦʛʦʨʤʦʥʦʚ, ʧʨʠʚʦʜʷʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʧʣʦʠʜʥʦʩʪʠ ʢʣʝʪʦʢ ʠ ʧʦʷʚʣʝʥʠʶ ʬʦʨʤ ʩ ʪʨʠʧʣʦʠʜʥʳʤ, ʘʥʝʫʧʣʦʠʜʥʳʤ ʪʝʪʨʘʧʣʦʠʜʥʳʤ ʥʘʙʦʨʦʤ ʭʨʦ-

ʤʦʩʦʤ [4, 5, 10, 14, 15].  

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠ ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ ʢʣʝʪʦʯʥʳʭ ʧʦʧʫʣʷ-

ʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʚʦʟʨʘʩʪʥʳʤʠ ʠ ʚʠʜʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʚʦʜʠʤʳʭ ʚ ʢʫʣʴʪʫʨʫ ʪʢʘʥʠ ʵʢʩʧʣʘʥʪʦʚ 

(ʥʘʧʨʠʤʝʨ, ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʯʘʡʥʦʝ ʨʘʩʪʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʤʫʪʠʨʦʚʘʥʠʷ). ʊʘʢʞʝ ʦʥʦ ʤʦ-

ʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ: ʩʘʭʘʨʦʟʳ ʠʣʠ 

ʜʨʫʛʦʛʦ ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʨʦʜʥʦʛʦ ʧʠʪʘʥʠʷ, ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʜʘʞʝ ʨʝ-

ʞʠʤʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʀʟʦʣʠʨʦʚʘʥʠʝ ʵʢʩʧʣʘʥʪʦʚ ʦʪ ʠʥʪʘʢʪʥʦʛʦ ʨʘʩʪʝʥʠʷ, ʝʛʦ ʜʣʠʪʝʣʴʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ in 

vitro ʚʳʟʳʚʘʝʪ ʩʪʨʝʩʩ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʬʦʨʤ, ʚ ʚʠʜʝ ʩʦʤʘʢʣʦʥʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʢʦʪʦʨʳʝ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʥʘ ʢʘʨʠʦʪʠʧʠʯʝʩʢʦʤ ʫʨʦʚʥʝ [1, 2, 6, 7, 16].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʛʠʧʦʪʝʟ ʧʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʩʦʤʘ-

ʢʣʦʥʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʤʠʢʨʦʧʝʨʝʩʪʨʦʡʢʠ ʭʨʦʤʦʩʦʤ, ʠʟʤʝʥʝʥʠʷ ʛʝʥʦʤʘ ʠ ʢʘʨʠʦʪʠʧʘ, ʩʦʤʘ-

ʪʠʯʝʩʢʠʡ ʢʨʦʩʩʠʥʛʦʚʝʨ, ʧʝʨʝʩʪʨʦʡʢʠ ʥʘ ʛʝʥʥʦʤ ʫʨʦʚʥʝ ʠ ʪ.ʜ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʦʤ ʦʩʥʦʚʥʳʭ ʬʝ-

ʥʦʪʠʧʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʷʚʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʢʘʨʠʦʪʠʧʘ ʠ ʧʝʨʝʩʪʨʦʡʢʠ, ʘʙʝʨʨʘʮʠʠ ʭʨʦʤʦʩʦʤ. ʍʨʦʤʦʩʦʤʥʳʝ 

ʘʙʝʨʨʘʮʠʠ: ʠʥʚʝʨʩʠʠ, ʜʝʣʝʮʠʠ, ʜʫʧʣʠʢʘʮʠʠ, ʪʨʘʥʩʣʦʢʘʮʠʠ ï ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʩʪʦʡʢʠʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠʟʤʝʥʝ-

ʥʠʷ ʢʘʢ ʚ ʨʘʩʪʝʥʠʷʭ-ʨʝʛʝʥʝʨʘʥʪʘʭ, ʪʘʢ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʧʫʣʷʮʠʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʤʘʪʠʯʝʩʢʠʝ ʤʫʪʘʮʠʠ ʚ 

ʢʫʣʴʪʫʨʝ ʪʢʘʥʠ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ, ʥʦ ʠ ʥʘ ʢʘʨʠʦʪʠʧʠʯʝʩʢʦʤ, ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʷʭ [8, 9, 12, 13].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʠʙʨʠʜʠʟʘʮʠʷ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʤʫʪʘʛʝʥʝʟ ʫʞʝ ʥʝ ʦʪʚʝʯʘʶʪ ʨʘʩʪʫʱʠʤ ʧʦʪʨʝʙʥʦ-

ʩʪʷʤ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʩʦʢʠʭ ʜʦʟ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠ-

ʯʝʩʢʠʭ ʤʫʪʘʛʝʥʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʘʚʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʛʝʥʦʚ. ʇʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʢʣʝʪʦʢ ʚ ʠʩ-

ʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ in vitro ʥʘʨʫʰʘʝʪʩʷ ʜʝʡʩʪʚʠʝ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʛʦʤʝʦʩʪʘʟʘ ʥʘ ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʟʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʩʝʛʦ ʛʝʥʦʤʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʧʨʠʚʥʦʩʷ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʩʠʣʴʥʳʭ ʤʫʪʘʛʝʥʦʚ, ʘ ʪʦʣʴʢʦ ʧʝʨʝʚʝʜʷ ʢʣʝʪʢʠ ʚ ʩʦ-

ʩʪʦʷʥʠʝ ʢʫʣʴʪʫʨʳ in vitro, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ [5, 7, 9]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ 15 ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʦʥʦʚ, ʠʥ-

ʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟ ʢʘʣʣʫʩʥʦʡ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʧʦʙʝʛʦʚ ʯʘʷ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʝʯʝʥʠʝ 8 ʣʝʪ ʚ ʧʝʨʝʩʘʜʦʯʥʦʡ ʢʫʣʴʪʫʨʝ 

in vitro. ɹʘʟʦʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʦʥʦʚ ʩʣʫʞʠʣʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ 

ʤʠʥʝʨʘʣʴʥʘʷ ʦʩʥʦʚʘ ʧʦ ʧʨʦʧʠʩʠ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ: 6 ï ɹɸʇ ï 2,5 ʤʣ + ʅʋʂ ï 

0,2 ʤʣ + ɻʂ ï 1,0 ʤʣ + ʤʝʟʦʠʥʦʟʠʪ ï 100 ʤʛ. ɺʩʝ ʦʧʝʨʘʮʠʠ, ʪʨʝʙʫʶʱʠʝ ʩʦʙʣʶʜʝʥʠʷ ʫʩʣʦʚʠʡ ʩʪʝʨʠʣʴʥʦʩʪʠ, ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʚ ʣʘʤʠʥʘʨ-ʙʦʢʩʘʭ. ʉʦʤʘʪʠʯʝʩʢʠʝ ʢʣʦʥʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠʩʴ ʚ ʬʠʪʦʩʪʘʪʥʦʡ ʢʦʤʥʘʪʝ ʫʩʣʦʚʠʷʭ ʬʦʪʦʧʝ-

ʨʠʦʜʘ 16/8 ʯʘʩ. ʩʚʝʪ/ʪʝʤʥʦʪʘ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ï 25 Ñ 1,0 Áʉ, ʚʣʘʞʥʦʩʪʠ ï 70 %, ʦʩʚʝʱʝʥʥʦʩʪʠ ï4000-000 ʣʢ. (ʩ 

ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ ʣʘʤʧʘʤʠ OSRAM L 36 W/765). 

ʆʮʝʥʢʫ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʤʘʢʣʦʥʦʚ ʯʘʷ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 12 ISSR ʧʨʘʡʤʝʨʦʚ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʢʫʣʴʪʫʨʳ ʯʘʷ. ʇʦʣʥʦʛʝʥʦʤʥʘʷ ɼʅʂ ʚʳʜʝʣʷʣʘʩʴ ʠʟ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ ʧʦ 

ʤʝʪʦʜʫ CTAB [11]. ʈʝʘʢʮʠʦʥʥʘʷ ʩʤʝʩʴ ʇʎʈ ʦʙʲʝʤʦʤ 25 ʤʢʣ ʩʦʩʪʦʷʣʘ ʠʟ 5 ʤʢʣ ʙʫʬʝʨʘ ScreenMix PCR (Evrogen, 

ʈʦʩʩʠʷ), 7 ʤʢʣ ʧʨʘʡʤʝʨʘ, 5 ʤʢʣ ɼʅʂ (50ï100 ng/ɛl) ʠ 13 ʤʢʣ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦ-

ʜʠʣʠ ʥʘ ʧʨʠʙʦʨʝ Bio Rad T-100 ʧʦ ʩʣʝʜʫʶʱʝʡ ʧʨʦʛʨʘʤʤʝ: ʧʝʨʚʠʯʥʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 4 ʤʠʥ. ʧʨʠ 94ÁC, ʦʪʞʠʛ 40 

ʮʠʢʣʦʚ ʧʦ 20 ʩ., ʧʨʠ 52ÁC, ʩ 2 ʤʠʥ. ʵʣʦʥʛʘʮʠʝʡ ʧʨʠ 72ÁC ʠ ʬʠʥʘʣʴʥʘʷ ʵʣʦʥʛʘʮʠʷ 4 ʤʠʥ. ʧʨʠ 72ÁC. ɸʤʧʣʠʢʦʥʳ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ ʚ 1ĬTAE ʙʫʬʝʨʝ ʧʫʪʝʤ ʨʘʟʜʝʣʝʥʠʷ ʚ 1,5 % ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 

90 V. ɸʥʘʣʠʟ ʧʦʚʪʦʨʷʣʠ ʜʚʘʞʜʳ. ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʘʡʤʝʨʦʚ ʫʯʠʪʳʚʘʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʱʝʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʬʨʘʛʤʝʥʪʦʚ ʢ ʯʠʩʣʫ ʧʦʣʠʤʦʨʬʥʳʭ ʬʨʘʛʤʝʥʪʦʚ. ʇʦ ʙʠʥʘʨʥʦʡ ʤʘʪʨʠʮʝ ʜʘʥʥʳʭ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʛʝʥʝ-

ʪʠʯʝʩʢʠʝ ʜʠʩʪʘʥʮʠʠ ʤʝʪʦʜʦʤ ʋʦʨʜʘ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʥʫʪʨʠʛʝʥʦʤʥʦʡ ʠʟʤʝʥʯʠ-

ʚʦʩʪʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʤʝʪʦʜʘ ISSR (Inter Simple Sequence Repeats) ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ 12 ʧʨʘʡʤʝʨʦʚ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠʥʜʠʡʩʢʠʤ ʫʯʝʥʳʤ ʏʘʢʨʘʙʦʨʪʠ ʚ 2009 ʛ. ʠ ʩʣʫʞʘʪ ʟʘʪʨʘʚʢʦʡ ʜʣʷ ʩʠʥʪʝʟʘ ʢʦʤʧʣʠʤʝʥʪʘʨʥʦʡ 

ʮʝʧʠ ɼʅʂ. 

ʇʨʦʚʝʨʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 12 ʧʨʘʡʤʝʨʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʦʨʪʝ ʂʦʣʭʠʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʪʦʜʘ ISSR ʤʘʨʢʠʨʦʚʘ-

ʥʠʷ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ 2 ʧʨʘʡʤʝʨʘ ʧʦʢʘʟʘʣʠ ʩʚʦʶ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʩʦʟʜʘʣʠ ʥʠ ʦʜʥʦʡ ʢʦʧʠʠ ʫʯʘʩʪʢʦʚ 

ɼʅʂ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʦʜʠʬʠʢʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʞʠʛʘ 47ï55ÁC ʠ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʘʡʤʝʨʦʚ ʚ ʩʤʝʩʠ (5-20 

ʧʤʦʣʴ/ʨʝʘʢʮʠʶ). ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ 2-ʡ ʠ 6-ʡ ʧʨʘʡʤʝʨʳ ʥʝ ʨʘʙʦʪʘʶʪ, ʘ ʦʩʪʘʣʴʥʳʝ 10 ʧʨʘʡʤʝʨʦʚ ʦʢʘʟʘʣʠʩʴ 

ʵʬʬʝʢʪʠʚʥʳʤʠ, ʦʥʠ ʘʤʧʣʠʬʠʮʠʨʦʚʘʣʠ ʬʨʘʛʤʝʥʪʳ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ ʦʪ 200 ʜʦ 5000 ʧʥ (ʨʠʩʫʥʦʢ 1). 
 

 
ʈʠʩʫʥʦʢ 1. ɸʤʧʣʠʬʠʢʘʮʠʷ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʥʘ ʩʦʨʪʝ ʂʦʣʭʠʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 12 ISSR ʧʨʘʡʤʝʨʦʚ 
 

ɼʘʣʝʝ ʨʘʙʦʪʫ ʧʨʘʡʤʝʨʦʚ ʘʧʨʦʙʠʨʦʚʘʣʠ ʥʘ ʚʩʝʭ ʩʦʤʘʢʣʦʥʘʭ, ʪ.ʝ. ʯʝʨʝʟ ʧʨʘʡʤʝʨ ˉ 1, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʫʢʣʝʦʪʠʜʦʚ, ʧʨʦʧʫʩʪʠʣʠ ʚʩʝ ʩʦʤʘʢʣʦʥʳ, ʧʦʣʫʯʠʣʠ 7 ʘʤʧʣʠʢʦʥʦʚ (ʨʘʟʤʥʦʞʝʥʥʳʭ ʢʦʧʠʡ 

ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ), ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 3 ʧʦʣʠʤʦʨʬʥʳʭ ʬʨʘʛʤʝʥʪʘ, ʥʝ ʧʦʚʪʦʨʷ-

ʶʱʠʭʩʷ ʫ ʜʨʫʛʠʭ ʩʦʤʘʢʣʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʠʝ ʩʦʩʪʘʚʠʣʦ 43%. ʏʝʤ ʚʳʰʝ ʧʨʦʮʝʥʪ ʧʦʣʠʤʦʨʬʠʟʤʘ, ʪʝʤ ʣʫʯʰʝ ʨʘ-

ʙʦʪʘʝʪ ʧʨʘʡʤʝʨ ʠ ʪʝʤ ʙʦʣʴʰʝ ʦʪʣʠʯʠʡ ʫ ʩʦʤʘʢʣʦʥʦʚ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʝʞʜʫ ʩʦʤʘʢʣʦʥʘʤʠ ʩʦʩʪʘʚʠʣ 43-67% (ʪʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1 

ʂʦʣʠʯʝʩʪʚʦ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ 12 ISSR ʧʨʘʡʤʝʨʘʤʠ 

ʇʨʘʡʤʝʨ 

ˉ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʥʫʢʣʝʦʪʠʜʦʚ 

ʂʦʣʠʯʝʩʪʚʦ  

ʘʤʧʣʠʢʦʥʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʤʦʨʬʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ 

ʇʦʣʠʤʦʨʬʠʟʤ, 

% 

1 (GA)8T 7 3 43 

2 (GA)8C 0 0 0 

3 (CT)8T 7 3 43 

4 (CT)8G 4 2 50 

5 (TAT)5 9 4 44 

6 (GACA)4 0 0 0 

7 (CTTCA)3 6 4 67 

8 (GGAGA)3 7 4 57 

9 (AC)8C 10 5 50 

10 (TG)8G 7 3 43 

11 (TC)8C 10 5 50 

12 (CT)8TG 8 4 50 

ɺʩʝʛʦ ʬʨʘʛʤʝʥʪʦʚ 75 37 - 
 

ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʜʝʥʜʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʦʜʪʚʝʨʜʠʣʘ, ʯʪʦ ʚʩʝ ʩʦʤʘʢʣʦʥʳ ʠʤʝʶʪ 

ʨʘʟʣʠʯʠʝ ʥʘ ʫʨʦʚʥʝ ʛʝʥʦʪʠʧʘ (ʨʠʩʫʥʦʢ 2). 
 

 
ʈʠʩʫʥʦʢ 2. ɼʝʥʜʨʦʛʨʘʤʤʘ ɽʚʢʣʠʜʦʚʳʭ ʜʠʩʪʘʥʮʠʡ (sq.) ʤʝʞʜʫ ʩʦʤʘʢʣʦʥʘʤʠ (Sʩ 1 ï Sʩ 28) 




