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ʏʘʩʪʴ 3 

ʗʥʚʘʨʴ 

ʇʝʨʠʦʜʠʯʝʩʢʠʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 
ɺʳʭʦʜʠʪ 12 ʨʘʟ ʚ ʛʦʜ. 
ʋʯʨʝʜʠʪʝʣʴ ʞʫʨʥʘʣʘ: ʀʇ ʉʦʢʦʣʦʚʘ ʄ.ɺ. 
ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ: ʄʠʣʣʝʨ ɸ.ɺ. 
ɸʜʨʝʩ ʨʝʜʘʢʮʠʠ: 620075, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʫʣ. ʂʨʘʩʥʦʘʨʤʝʡʩʢʘʷ, 
ʜ. 4, ʢʦʨʧ. ɸ, ʦʬ. 17. 
ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ: editors@research-journal.org 
ʉʘʡʪ: www.research-journal.org 

 

 

ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ 25.01.2016. 
ʊʠʨʘʞ 900 ʵʢʟ. 
ɿʘʢʘʟ 26119 
ʆʪʧʝʯʘʪʘʥʦ ʩ ʛʦʪʦʚʦʛʦ ʦʨʠʛʠʥʘʣ-ʤʘʢʝʪʘ. 
ʆʪʧʝʯʘʪʘʥʦ ʚ ʪʠʧʦʛʨʘʬʠʠ ʆʆʆ "ʂʦʤʧʘʥʠʷ ʇʆʃʀɻʈɸʌʀʉʊ", 
623701, ʛ. ɹʝʨʝʟʦʚʩʢʠʡ, ʫʣ. ʊʝʘʪʨʘʣʴʥʘʷ, ʜʦʤ ˉ 1, ʦʬ. 88. 

 

 

ʉʙʦʨʥʠʢ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ XLVI ʟʘʦʯʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ International Research Journal. 

ɿʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʚʝʜʝʥʠʡ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʩʪʘʪʴʷʭ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʫʪ ʘʚʪʦʨʳ.  

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

ʢʦʧʠʨʦʚʘʪʴ, ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ, ʧʝʯʘʪʘʪʴ ʠ ʩʩʳʣʘʪʴʩʷ ʥʘ ʠʭ ʧʦʣʥʳʝ ʪʝʢʩʪʳ ʩ ʫʢʘʟʘʥʠʝʤ ʘʚʪʦʨʩʪʚʘ ʙʝʟ 

ʢʘʢʠʭ ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ. ʊʠʧ ʣʠʮʝʥʟʠʠ CC ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʞʫʨʥʘʣʦʤ: Attribution 4.0 

International (CC BY 4.0). ɾʫʨʥʘʣ ʚʭʦʜʠʪ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʙʘʟʫ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ Agris. 

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

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

ʌʠʣʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ: ʈʘʩʪʷʛʘʝʚ ɸ.ɺ. ʜ-ʨ ʬʠʣʦʣ. ʥʘʫʢ, ʉʣʦʞʝʥʠʢʠʥʘ ʖ.ɺ. ʜ-ʨ ʬʠʣʦʣ. ʥʘʫʢ, ʐʪʨʝʢʝʨ ʅ.ʖ. ʢ.ʬʠʣʦʣ.ʥ., 

ɺʝʨʙʠʮʢʘʷ ʆ.ʄ. ʢ.ʬʠʣʦʣ.ʥ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ: ʇʘʯʫʨʠʥ ɻ.ɺ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʌʝʜʦʨʦʚʘ ɽ.ɸ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ɻʝʨʘʩʠʤʦʚʘ ʃ.ɻ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, 

ʂʫʨʘʩʦʚ ɺ.ʉ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʆʩʴʢʠʥ ʉ.ɺ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ: ʃʝʞʥʝʚʘ ʅ.ɺ. ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʂʫʣʠʢʦʚʩʢʘʷ ʀ.ʕ. ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʉʘʡʢʠʥʘ ɽ.ɻ. ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʃʫʢʴʷʥʦʚʘ ʄ.ʀ. 

ʜ-ʨ ʧʝʜ. ʥʘʫʢ. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ: ʄʘʟʠʣʦʚ ɺ.ɸ. ʜ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ, ʈʦʟʝʥʦʚʘ ʄ.ʀ., ʜ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʀʚʢʦʚ ʅ.ʅ. ʜ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ. 

ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ: ʐʘʤʦʣʠʥ ʄ.ɺ. ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ɻʣʝʟʝʨ ɸ.ʄ. ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʉʚʠʩʪʫʥʦʚ ʖ.ɸ., ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, 
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Abstract 
The indexes of economic efficiency of paid recreational fisheries as one of the promising options of adaptation of Fund 

small reservoirs and ponds in the modern conditions of agricultural production are presented. 
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 ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʘʨʠʜʠʟʘʮʠʠ ʶʞʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʨʝʢ ʦʪʨʘʞʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ.  

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ï ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʦʪʨʘʩʣʝʡ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʨʘʙʦʪ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʨʝʜʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʚʦʜʳ. ʈʝʰʘʝʤʳʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʟʘʜʘʯʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʨʷʜʘ ʦʪʨʘʩʣʝʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɺʦʧʨʦʩʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʨʝʘʣʠʟʫʶʪʩʷ 

ʌɻɹʋ çʋʧʨʘʚʣʝʥʠʝʤ çʉʘʨʘʪʦʚʤʝʣʠʦʚʦʜʭʦʟè ʚ ʨʘʤʢʘʭ ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʈʘʟʚʠʪʠʝ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʈʦʩʩʠʠ ʥʘ 2014-2020è. ʂʘʞʜʳʡ ʩʪʨʦʷʱʠʡʩʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʠʤʝʝʪ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʞʠʪʝʣʝʡ ʤʥʦʛʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʪʜʘʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʉʘʨʘʪʦʚʩʢʦʛʦ ɿʘʚʦʣʞʴʷ. ɺ 

ʯʘʩʪʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʝʨʝʣʠʚʥʦʡ ʧʣʦʪʠʥʳ ʚ ʧʦʩʝʣʢʝ ʇʨʠʫʟʝʥʥʳʡ ʧʦʟʚʦʣʠʪ ʩʪʘʙʠʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʜʦʡ ʶʛʦ-

ʟʘʧʘʜʥʳʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ɸʣʝʢʩʘʥʜʨʦʚʦ-ɻʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʨʝʦʙʣʘʜʘʝʪ ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ,  ʫʣʫʯʰʝʥʠʝ ʩʘʥʠʪʘʨʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʧʨʫʜʦʚ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ [1].  

ɺ ʦʙʣʘʩʪʠ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʝʥ ʚʦʜʥʳʡ ʬʦʥʜ ʤʘʣʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʧʨʫʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʩʦʟʜʘʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʦʜʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ï ʧʠʪʴʝʚʦʝ, ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʠʨʨʠʛʘʮʠʦʥʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ, 

ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʘʷ ʟʘʱʠʪʘ, ʨʝʢʨʝʘʮʠʷ, ʨʳʙʦʚʦʜʩʪʚʦ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʨʫʜʦʚ, 

ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʦʙʲʝʤʘ 100 ʪʳʩ. ʤ
3
, ʨʘʩʪʝʪ ʜʦʣʷ ɻʊʉ, ʧʝʨʝʜʘʥʥʳʭ ʚ ʯʘʩʪʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ.  

ʍʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʣʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʥʦ ʦʪʚʝʯʘʪʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʠ ʚʦʧʨʦʩʘʤ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʩʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ʩʦʦʨʫʞʝʥʠʡ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ, ʤʘʣʳʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʧʨʫʜʳ ʧʦʩʪʝʧʝʥʥʦ ʦʢʘʟʘʣʠʩʴ ʚ ʦʢʨʫʞʝʥʠʠ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʟʘʩʪʨʦʡʢʦʡ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦʤ ʪʝʨʨʠʪʦʨʠʠ, ʠ ʠʟʤʝʥʝʥʠʝ ʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʟʘ ʩʯʝʪ ʜʦʩʪʠʞʝʥʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʝʡ. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ  

ʨʳʙʦʚʦʜʩʪʚʘ  ʥʘ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ  ʧʨʫʜʘʭ  ʚ  ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ  ʠ  ʬʝʨʤʝʨʩʢʠʭ  ʭʦʟʷʡʩʪʚʘʭ  ʩ ʧʦʣʫʯʝʥʠʝʤ ʪʦʚʘʨʥʦʡ 

ʨʳʙʳ ʫʢʨʫʧʥʝʥʥʦʡ ʥʘʚʝʩʢʠ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ  ʯʨʝʟʚʳʯʘʡʥʦ ʚʝʣʠʢʠ ʚ ʨʘʤʢʘʭ ʜʝʡʩʪʚʫʶʱʝʡ ʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ 

ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ. ʉʦʛʣʘʩʥʦ ʥʘʩʪʦʷʱʝʡ ʂʦʥʮʝʧʮʠʠ ʚ ʵʢʦʥʦʤʠʢʝ 

ʩʪʨʘʥʳ ʨʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʪʘʚʱʠʢʘ ʧʠʱʝʚʦʡ, ʢʦʨʤʦʚʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ 

(ʨʳʙʥʦʡ ʤʫʢʠ ʠ ʞʠʨʘ, ʢʦʨʤʦʚʦʡ ʨʳʙʳ ʜʣʷ ʧʫʰʥʦʛʦ ʟʚʝʨʦʚʦʜʩʪʚʘ, ʘʛʘʨ-ʘʛʘʨʘ, ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ). ɺ ʦʙʱʝʤ ʙʘʣʘʥʩʝ ʧʦʪʨʝʙʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʙʝʣʢʦʚ ʜʦʣʷ ʨʳʙʥʳʭ ʙʝʣʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10 %, ʘ ʚ 

ʤʷʩʦʨʳʙʥʦʤ ʙʘʣʘʥʩʝ - ʦʢʦʣʦ 25 % [2].  

ʂ ʚʘʨʠʘʥʪʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʥʜʘ ʤʘʣʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʧʨʫʜʦʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 1) ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ  

ʚʦʜʥʦ-ʧʨʠʙʨʝʞʥʳʭ ʫʛʦʜʠʡ ï ʩʦʚʤʝʩʪʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʪʦʚʘʨʥʦʡ ʨʳʙʳ, ʚʦʜʦʧʣʘʚʘʶʱʝʡ ʧʪʠʮʳ ʠ ʨʘʩʪʝʥʠʡ; 2) ʧʣʘʪʥʦʝ 

ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʨʳʙʦʣʦʚʩʪʚʦ.  

ʇʨʘʢʪʠʢʘ ʧʨʫʜʦʚʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ: ʧʦʣʥʦʩʠʩʪʝʤʥʳʝ (ʧʦʣʥʳʡ 

ʮʠʢʣ ʨʘʟʚʝʜʝʥʠʷ ʨʳʙʳ) ʠ ʥʝʧʦʣʥʦʩʠʩʪʝʤʥʳʝ ʭʦʟʷʡʩʪʚʘ (ʚʳʨʘʱʠʚʘʥʠʝ ʠʣʠ ʨʳʙʦʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʪʦʚʘʨʥʦʡ 

ʨʳʙʳ). ɽʩʪʝʩʪʚʝʥʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʩʪʝʤʳ ʭʦʟʷʡʩʪʚʘ, ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʝʤʦʚ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʣʦʞʝʥʠʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʧʣʘʪʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʨʳʙʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʥʘʩʪʦʷʱʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʬʝʨʤʝʨʩʢʠʭ 

ɺ 
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ʭʦʟʷʡʩʪʚ.  ʏʘʱʝ ʚʩʝʛʦ ʧʣʘʪʥʦʝ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʨʳʙʦʚʦʜʩʪʚʦ ï ʥʝʧʦʣʥʦʩʠʩʪʝʤʥʳʝ ʭʦʟʷʡʩʪʚʘ ʬʝʨʤʝʨʩʢʦʛʦ ʪʠʧʘ. ʈʘʩʯʝʪ 

ʙʳʣ ʚʳʧʦʣʥʝʥ ʜʣʷ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʢʣʶʯʘʶʱʝʛʦ ʪʨʠ ʧʨʫʜʘ.  ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ (ʚʝʩʥʘ 2015 ʛʦʜʘ) 

ʩʦʩʪʘʚʠʣʠ 1806200 ʨʫʙ., ʚ ʜʘʥʥʫʶ ʩʫʤʤʫ ʚʢʣʶʯʝʥʳ ʨʘʩʭʦʜʳ ʥʘ ʧʦʥʪʦʥʳ, ʠʥʚʝʥʪʘʨʴ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʤʦʜʫʣʴʥʦʝ 

ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʟʜʘʥʠʝ, ʘʚʪʦʤʘʰʠʥʫ.  

ʇʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʦʙʨʝʪʘʪʴ ʪʦʣʴʢʦ ʚ ʭʦʟʷʡʩʪʚʘʭ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʵʧʠʟʦʦʪʠʯʝʩʢʠʤ 

ʙʣʘʛʦʧʦʣʫʯʠʝʤ. ɺ ʧʨʝʜʝʣʘʭ ʇʨʘʚʦʙʝʨʝʞʴʷ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʢ ʨʳʙʦʚʦʜʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʝʞʝʛʦʜʥʦʛʦ 

ʠʭʪʠʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ: ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ ʉʆ ʌɻʅʋ ɻʦʩʅʀʆʈʍ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ 

ʚ ʉʘʨʘʪʦʚʩʢʦʤ ʨʘʡʦʥʝ ʚʙʣʠʟʠ ʩ. ʉʘʙʫʨʦʚʢʘ, ʌɻʋ ʊʝʧʣʦʚʩʢʠʡ ʨʳʙʦʧʠʪʦʤʥʠʢ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʭʦʟʷʡʩʪʚʘ [3].  

ɼʦʭʦʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʢʣʘʜʳʚʘʣʠʩʴ ʦʪ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ: 1) ʨʳʙʥʘʷ ʣʦʚʣʷ ï 300 ʨʫʙ./ʩʫʪ. ʥʘ ʧʨʫʜʘʭ ʩ ʢʘʨʧʦʤ. 

ʉʝʟʦʥ: ʤʘʡ ï ʩʝʥʪʷʙʨʴ (153 ʜʥ.); 2) ʨʳʙʥʘʷ ʣʦʚʣʷ ï 500 ʨʫʙ./ʩʫʪ. ʥʘ ʧʨʫʜʘʭ ʩ ʬʦʨʝʣʴʶ. ʉʝʟʦʥ: ʩʝʥʪʷʙʨʴ ï ʦʢʪʷʙʨʴ, 

ʤʘʨʪ ï ʘʧʨʝʣʴ (123 ʜʥ.). ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʪ ʨʳʙʥʦʡ ʣʦʚʣʠ ʥʘ ʪʨʝʭ ʧʨʫʜʘʭ ï 80 ʰʪ., ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʧʨʫʜʘʤ ʩ 

ʢʘʨʧʦʤ ï 70 ʤʝʩʪ ʠ ʧʦ ʬʦʨʝʣʠ ï 10 ʤʝʩʪ.  ɼʦʭʦʜ ʧʦ ʚʳʣʦʚʫ ʢʘʨʧʘ ï 3213000 ʨʫʙ./ʩʝʟʦʥ.ɼʦʭʦʜ ʧʦ ʚʳʣʦʚʫ ʬʦʨʝʣʠ ï 

615000 ʨʫʙ./ʩʝʟʦʥ. ʊʝʢʫʱʠʝ ʨʘʩʭʦʜʳ ʠʣʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʩʦʩʪʘʚʠʣʠ 1771854 ʨʫʙ., ʙʝʟ ʫʯʝʪʘ ʝʞʝʛʦʜʥʳʭ 

ʟʘʪʨʘʪ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʨʫʜʦʚ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩʦʟʜʘʥʠʷ ʧʣʘʪʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ (ʥʝʧʦʣʥʦʩʠʩʪʝʤʥʦʛʦ) 

ʭʦʟʷʡʩʪʚʘ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ: ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣ 3,08 ʣʝʪ, ʠʥʜʝʢʩ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ï 1,81 ʠ ʚʥʫʪʨʝʥʥʷʷ ʥʦʨʤʘ ʜʦʭʦʜʥʦʩʪʠ ï 21 %.    

ʈʘʟʚʠʪʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʘʜʘʧʪʘʮʠʠ ʬʦʥʜʘ ʤʘʣʳʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʧʨʫʜʦʚ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʥʦ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʧʨʠʥʮʠʧʘʤʠ: ʧʨʠʦʨʠʪʝʪʥʦʩʪʴʶ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ; 

ʫʚʝʣʠʯʝʥʠʷ ʚʢʣʘʜʘ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʦʙʣʘʩʪʠ; ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʨʳʙʦʣʦʚʥʦʛʦ ʪʫʨʠʟʤʘ ʚ ʦʙʣʘʩʪʠ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʠ ʩʧʦʨʪʠʚʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʨʳʙʦʚʦʜʩʪʚʦ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʨʘʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ 

ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʧʨʫʜʘʭ ʠ ʤʘʣʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ. ʅʫʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʯʘʩʪʴ ʛʠʜʨʦʫʟʣʦʚ ʵʪʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʝ ʠʤʝʶʪ 

ʩʣʫʞʙʳ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʝ ʨʝʤʦʥʪʠʨʫʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠʣʝʪʠʡ. ʏʘʩʪʴ ʧʣʦʪʠʥ ʥʘʭʦʜʠʪʩʷ ʚ ʦʧʘʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ 

ʪʨʝʙʫʝʪ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʧʣʦʪʠʥ ʠ ʚʦʜʦʩʙʨʦʩʦʚ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʨʳʙʦʚʦʜʩʪʚʘ ʯʘʩʪʠʯʥʦ ʩʥʠʤʝʪ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʣʝʞʘʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʬʦʥʜʘ ʤʘʣʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʧʨʫʜʦʚ.  
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PRODUCTIVITY OF OILSEED CROPS DEPENDING ON THE ELEMENTS IN THE CONDITIONS  

OF CULTIVATION TECHNOLOGY OF THE ROSTOV REGION  

Abstract 
Results of research of oilseed crops (sunflower, flax seed) in the Rostov region are cited. It is determined that processing 

of the soil affects the density of the soil, the number of water-stable aggregates, the crop cultivation. In the conditions of the 

Rostov region for growing oilseed crops (sunflower, flax seed), it is necessary to carry out the plowing soil, that conducive to 

reducing the infestation of crops, improve optimization of conditions of growth and development of plants, increase the oilseed 

yields of sunflower and flax in the Rostov region to 24.2 and 13.1 kg/ha. 

Keywords: sunflower, Helianthus annuus, flaxseed, Linum usitatissimum, leaf area, field preparation, crop yield. 

 

ʩʥʦʚʥʳʤʠ ʤʘʩʣʠʯʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʥʘ ʶʛʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʶʪʩʷ ʧʦʜʩʦʣʥʝʯʥʠʢ ʠ ʣʝʥ ʤʘʩʣʠʯʥʳʡ. 

ɺ 2015 ʛ. ʫʙʦʨʦʯʥʘʷ ʧʣʦʱʘʜʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 528,1 ʪʳʩ.ʛʘ, ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ï 

139,6 ʪʳʩ.ʛʘ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 15 % ʦʪ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ [1].  

ʆʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ. ɿʦʥʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʟʝʤʣʝʜʝʣʠʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʛ. ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʩʣʝʜʫʶʱʝʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, % ʢ ʧʘʰʥʝ: ʛʣʫʙʦʢʘʷ ʦʪʚʘʣʴʥʘʷ ʚʩʧʘʰʢʘ ï 12,5 %; ʛʣʫʙʦʢʦʝ 

ʱʝʣʝʚʘʥʠʝ, ʯʠʟʝʣʴʥʘʷ ʠ ʧʣʦʩʢʦʨʝʟʥʘʷ ʦʙʨʘʙʦʪʢʠ ï 21,4 %; ʩʨʝʜʥʷʷ ʠ ʤʝʣʢʘʷ ʚʩʧʘʰʢʘ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ï 

22,2 %; ʧʦʚʝʨʭʥʦʩʪʥʘʷ, ʤʝʣʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʧʨʷʤʦʡ ʧʦʩʝʚ ï 43,9 % [2]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʜʘʪʴ ʦʮʝʥʢʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ (ʧʦʜʩʦʣʥʝʯʥʠʢ, ʣʝʥ ʤʘʩʣʠʯʥʳʡ) ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʯʝʨʥʦʟʸʤʘ ʠ ʟʘʩʦʨʸʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʤʘʩʣʠʯʥʳʭ 

ʢʫʣʴʪʫʨ; 

- ʜʘʪʴ ʦʮʝʥʢʫ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʣʴʥʘ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʤʠʥʠʤʘʣʴʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ [3, 4, 5]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2011-2014 ʛʛ. ʚ ʭʦʟʷʡʩʪʚʘʭ ʶʞʥʦʡ ʟʦʥʘ ʈʦʩʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʧʦʣʝʚʦʡ, ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʦʡ, ʧʦʚʪʦʨʥʦʩʪʴ ï ʪʨʸʭ-ʯʝʪʳʨʸʭʢʨʘʪʥʘʷ, ʧʣʦʱʘʜʴ ʫʯʸʪʥʳʭ 

ʜʝʣʷʥʦʢ ï 250 ʤ
2
. ɿʘʢʣʘʜʢʘ ʦʧʳʪʦʚ, ʫʯʸʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ  ʧʨʦʚʝʜʝʥʳ ʩ ʫʯʸʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢ [6].  

 

ʉʭʝʤʘ ʦʧʳʪʘ: 

ˉ ʧ/ʧ ɺʘʨʠʘʥʪ 

(ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ) 

ʂʫʣʴʪʫʨʘ 

ʧʦʜʩʦʣʥʝʯʥʠʢ ʣʝʥ ʤʘʩʣʠʯʥʳʡ 

1 ʆʪʚʘʣʴʥʘʷ (ʚʩʧʘʰʢʘ ʥʘ 25-27/20-22 ʩʤ) + + 

2 ʄʠʥʠʤʘʣʴʥʘʷ (ʜʚʫʢʨʘʪʥʦʝ ʜʠʩʢʦʚʘʥʠʝ ʧʦʯʚʳ) + + 

3 No-Till  (ʧʨʷʤʦʡ ʧʦʩʝʚ, ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ) + + 

 

 

 

 

 

ʆ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (43) ǐ ʏʘʩʪʴ 3 ǐ ʗʥʚʘʨʴ 

 

9 

 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʷʚʣʷʣʘʩʴ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. ʇʦʩʝʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (ʛʠʙʨʠʜʳ ʇʈ 64 ʌ 50 ʠ ʇʈ 

64 ʌ 66) ʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ (ʩʦʨʪʘ ɺʅʀʀʄʂ 620 ʠ ʅʝʙʝʩʥʳʡ) ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʨʦʛʨʝʚʘʥʠʠ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʝ ʟʘʜʝʣʢʠ 

ʩʝʤʷʥ 10-12
0
 ʠ 6-8

0
 ʧʦ ʢʫʣʴʪʫʨʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʪʘʙʣʠʮʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʩʨʝʜʥʸʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʛʠʙʨʠʜʘʤ 

(ʩʦʨʪʘʤ) ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʠ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʦʥʘ ʩʣʫʞʠʪ ʩʨʝʜʩʪʚʦʤ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʠ ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ʊʘʢ, ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʧʦ ʦʙʨʘʙʦʪʢʘʤ ʧʦʯʚʳ ʦʪʣʠʯʘʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ 

ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 1,16-1,18 ʛ/ʩʤ
3
, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʜʣʷ ʜʘʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʵʪʦʤ 

ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʪʝʭʥʦʣʦʛʠʠ No-till. ɿʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ ʧʨʦʠʟʦʰʣʦ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʦʩʦʙʝʥʥʦ ʧʦ ʪʝʭʥʦʣʦʛʠʠ No-till  ʜʦ 1,24 ʛ/ʩʤ
3
, ʯʪʦ ʧʨʝʚʳʰʘʣʦ 

ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʥʪʦʚ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ ʥʘ 0,2 ʠ 0,4 ʛ/ʩʤ
3
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʙʳʣʦ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʪʝʭʥʦʣʦʛʠʝʡ No-till, ʢʦʪʦʨʘʷ 3,7-6,2% 

ʧʨʝʚʳʰʘʣʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʘʭ ʥʘ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʠ ʥʘ 5,1-5,9 % 

ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʝ ʢʫʣʴʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʠ ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʚʠʩʝʣʠ ʦʪ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ (ʧʦʜʩʦʣʥʝʯʥʠʢ/ʣʝʥ) 

ɺʘʨʠʘʥʪ  

(ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ) 

ɺʳʩʦʪʘ ʩʪʝʙʣʷ, 

ʩʤ 

ʇʣʦʱʘʜʴ ʣʠʩʪʴʝʚ, 

ʪʳʩ. ʤ
2
/ʛʘ 

ʄʘʩʩʘ 1000 

ʩʝʤʷʥʦʢ, ʛ 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 

ʆʪʚʘʣʴʥʘʷ 158/68 15,44/21,33 67,8/6,3 24,2/13,1 

ʄʠʥʠʤʘʣʴʥʘʷ 155/67 14,73/20,56 64,8/6,1 21,9/12,2 

No-till  154/67 14,13/20,13 62,3/6,1 21,7/11,6 

ʅʉʈ05 7/3 0,66/0,72 2/0,3 0,8/0,6 

 

ʊʘʢ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʝ ʨʘʩʪʝʥʠʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʳʣʠ ʚʳʩʦʪʦʡ 154-158 ʩʤ, ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ ï 67-68 ʩʤ, ʨʘʟʥʠʮʘ ʥʝʩʫʱʝʩʪʚʝʥʥʘʷ, ʧʨʠ ʅʉʈ05 7 ʠ 3 ʩʤ ʧʦ ʢʫʣʴʪʫʨʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʘʢʦ ʦʙʨʘʙʦʪʢʘ 

ʧʦʯʚʳ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʦʪʚʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʙʳʣʠ ʥʘʠʙʦʣʴʰʠʝ ï 15,44 ʠ 21,33 ʪʳʩ. ʤ
2
/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʥʘ 0,71-

1,31 ʪʳʩ. ʤ
2
/ʛʘ ʧʨʝʚʳʰʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʤʠʥʠʤʘʣʴʥʦʡ ʠ No-till  ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʧʦʜʩʦʣʥʝʯʥʠʢʫ ʠ ʥʘ 0,77-1,20 ʪʳʩ. ʤ

2
/ʛʘ ï 

ʧʦ ʣʴʥʫ ʤʘʩʣʠʯʥʦʤʫ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʥʝ ʚʣʠʷʣʘ ʥʘ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʅʝʩʢʦʣʴʢʦ ʠʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʥʘʤʠ ʧʦ ʢʫʣʴʪʫʨʝ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ï 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʥʘ ʚʘʨʠʘʥʪʝ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʫʱʝʩʪʚʝʥʥʦ (ʅʉʈ05=20 ʰʪ/ʤ
2
) 

ʧʨʝʚʳʰʘʣʦ ʧʦʢʘʟʘʪʝʣʠ ʛʫʩʪʦʪʫ ʨʘʩʪʝʥʠʡ ʧʦ ʦʩʪʘʣʴʥʳʤ ʚʘʨʠʘʥʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ  29-30 ʰʪ/ʤ
2
. 

ʇʝʨʝʜ ʫʙʦʨʢʦʡ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ ʢʦʨʟʠʥʢʠ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʦʪʚʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ï 17,8 ʩʤ, ʯʪʦ ʥʘ 0,7-0,8 ʩʤ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʦʢʘʟʘʣʘ 

ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʙʦʯʝʢ ʣʴʥʘ ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ï ʫʚʝʣʠʯʝʥʠʝ ʧʦ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʩʦʩʪʘʚʠʣʦ 0,2-

0,4 ʰʪ. ʧʨʠ ʅʉʈ=0,3 ʰʪ., ʦʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥʦʢ ʚ ʢʦʨʦʙʦʯʢʝ ʧʦ ʚʘʨʠʘʥʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʠʟʤʝʥʷʣʦʩʴ ʠ 

ʩʦʩʪʘʚʠʣʦ 5,7-5,8 ʰʪ. ʇʨʠ ʤʘʩʩʝ 1000 ʩʝʤʷʥʦʢ 62,3-67,8 ʛ ʫʨʦʚʝʥʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʤʘʩʣʦʩʝʤʷʥ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʦʩʪʘʚʠʣ 21,7-24,2 ʮ/ʛʘ. ʇʨʝʚʳʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʫʨʦʞʘʡʥʦʩʪʠ ʤʘʩʣʦʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʦ ʦʪʚʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʠʣʘ 2,3 ʠ 2,5 ʮ/ʛʘ, ʯʪʦ ʧʨʠ ʅʉʈ05=0,8 

ʮ/ʛʘ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ. ʆʜʥʘʢʦ ʧʦ ʪʝʭʥʦʣʦʛʠʠ No-till  ʫʨʦʞʘʡʥʦʩʪʴ ʤʘʩʣʦʩʝʤʷʥ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʥʘ 0,2 ʮ/ʛʘ, ʯʪʦ ʥʝʩʫʱʝʩʪʚʝʥʥʦ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʤʦʣʦʪʘ ʩʥʦʧʦʚ ʣʴʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 11,6 (No-till ) 

ʜʦ 13,1 ʮ/ʛʘ (ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʠʣʦ 0,9-1,5 ʮ/ʛʘ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ (ʅʉʈ05=0,6 ʮ/ʛʘ). 

ʈʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʦʚ, ʩʣʦʞʠʚʰʠʝʩʷ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʥʘ 

ʚʝʣʠʯʠʥʫ ʣʫʟʞʠʩʪʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 21,3-22,7 %. ʇʦ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʣʫʟʞʠʩʪʦʩʪʠ ʥʘ 0,8-1,4 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʠ ʪʝʭʥʦʣʦʛʠʝʡ No-till  (ʪʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2 ï ʂʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ (ʧʦʜʩʦʣʥʝʯʥʠʢ/ʣʝʥ) 

ɺʘʨʠʘʥʪ  

(ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ) 
ʃʫʟʞʠʩʪʦʩʪʴ, % ʄʘʩʣʠʯʥʦʩʪʴ, % ɺʳʭʦʜ ʤʘʩʣʘ, ʮ/ʛʘ 

ʆʪʚʘʣʴʥʘʷ 22,7/--- 48,8/48,0 9,12/6,16 

ʄʠʥʠʤʘʣʴʥʘʷ 21,9/--- 48,7/48,5 8,31/5,92 

No-till  21,3/--- 48,6/48,9 8,29/5,66 

ʅʉʈ05 1,1/--- 2,3/2,1 0,36/0,21 

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʩʣʠʯʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʩʝʤʷʥʦʢ ʣʴʥʘ ʨʘʟʣʠʯʠʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ï ʤʘʩʣʠʯʥʦʩʪʴ ʧʦ ʢʫʣʴʪʫʨʘʤ ʩʦʩʪʘʚʠʣʘ 48-49%. ʆʜʥʘʢʦ ʟʘ ʩʯʸʪ ʨʘʟʥʠʮʳ ʚ ʚʝʣʠʯʠʥʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ 

ʚʳʭʦʜ ʤʘʩʣʘ ʩ ʛʝʢʪʘʨʘ ʧʦ ʧʦʜʩʦʣʥʝʯʥʠʢʫ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 8,29 ʜʦ 9,12 ʮ/ʛʘ, ʧʦ ʣʴʥʫ ʤʘʩʣʠʯʥʦʤʫ ï ʦʪ 5,66 ʜʦ 6,16 ʮ/ʛʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʦʙʦʠʤ ʢʫʣʴʪʫʨʘʤ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʤʘʩʣʘ ʙʳʣ ʧʦ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ, 

ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ ʚʘʨʠʘʥʪʘʤʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ no-till  ʧʦ ʧʦʜʩʦʣʥʝʯʥʠʢʫ ʩʦʩʪʘʚʠʣʦ 0,81-0,83., ʧʦ 

ʣʴʥʫ ʤʘʩʣʠʯʥʦʤʫ ï 0,24-0,5 ʮ/ʛʘ, ʯʪʦ ʚ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ (ʅʉʈ05=0,36 ʠ 0,21 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʩʣʝ ʫʙʦʨʢʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʧʨʦʚʦʜʠʪʴ ʦʪʚʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʦʯʚʳ ʥʘ 25-27 ʠ 20-22 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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Abstract 

Considered the problem of nutrient content of manure in Russian part of Baltic region: the relevance of reference 

documents, a comparison of the reference and experimental data, the improvement of reference documents. 
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ntroduction 

Animal wastes, included: manure of cattle, swine and poultry, are important and sometimes the sole source of nutrients 

for soil and they provide a mineral nutrition of crops. At the same time, manure can create a risk of pollution natural 

ecosystems and water sources by Nitrogen and Phosphorus compounds [1]. 

Information about the nutrients exact content in manure needed for calculation of the objective nutrients balance of the 

farm as well as for preparation of composting scheme and the subsequent calculation of organic fertilizer doses for field crops. 

Under ideal conditions, it is considered that for ended the growth and healthy organism the amount of Nitrogen input with feed 

and output with urine and faeces are equal, and it was called the Nitrogen equilibrium (Nitrogenous equilibrium). However, in 

real terms, the ratio of the amounts of Nitrogen and Phosphorus entered the animal body and left it is usually compiled in more 

complex way. Therefore, the determination of these elements content in livestock waste is an important prerequisite for proper 

nutrient flow management on a farm [2]. 

Hereby, reference data is needed for right design the process and the objects for manure handling. For this purpose the 

official regulatory document RD-APC 1.10.15.02-08 "Guidelines for the technological design of removal systems and 

preparation for the use of manure and litter" is used in Russian Federation. The document was prepared by a group of Russian 

leading agricultural research institutions and was approved by the Ministry of Agriculture of Russian Federation in 2008. The 

previous version had been approved in 1999. 

Usually, farmers use reference information presented by the document.  Chemical methods for analyzing nutrients content 

in manure are complicated and required specialized laboratory conditions. 

The chemical analytical laboratory of the Federal State Budget Scientific Institution ñInstitute for Engineering and 

Environmental Problems in Agricultural Productionò (IEEP) has analyzed a large number of manure samples in the framework 

of different agri-environmental research in recent years. The laboratory results of Nitrogen and Phosphorus determination in 

the manure showed significant difference with reference data in number cases.  The goal of the study - to obtain objective data 

of Nitrogen and Phosphorus content in cattle, swine and poultry manure on the farms of the Russian part of the Baltic region. 

Materials and methods 

For data analysis, we used the analytical results of manure samples collected at the farms of the Russian part of the Baltic 

region in 2013-2015. 

Sampling was carried out according to State Standard GOST 26712-85. 

Determination of moisture in fresh manure was performed according the State Standard GOST 26713-85 and the method 

of sample drying at 105Ü C. 

Determination of total nitrogen and phosphorus performed after the mineralization of the organic substance in 

concentrated sulfuric acid with hydrogen peroxide according to State Standard GOST 26715-85. 

Results and discussion 

The table 1 presents comparison between the content of nutrients in fresh manure accordance the RD-APC 1.10.15.02-08 

and the average values obtained by the Laboratory IEEP. 
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Table 1 ï Comparative evaluation of manure nutrient content  

Type of organic 

waste 
Nutrient  

Content in dry matter, %  Difference 

RD-APC 

1.10.15.02-08 

Average values, 

obtained in IEEP 

Cattle manure 
Total nitrogen (N) 3.20 2.90 9.4 % 

Total phosphorus (ʈ) 0.80 0.77 3.8 % 

Swine manure 
Total nitrogen (N) 6.00 4.77 20.5 % 

Total phosphorus (ʈ) 1.42 1.47 3.5 % 

Poultry manure 
Total nitrogen (N) 6.30 4.38 30.5 % 

Total phosphorus (ʈ) 1.56 0.62 60.3 % 

 

The biggest difference between the reference data and the experimental data - 30.5 % and 60.3 % was observed for total 

Phosphorus and Nitrogen in the dry matter of poultry manure. 

Statistical characteristics of the dataset, based on the results of analyzes carried out in nitrogen and phosphorus in the 

manure of cattle presented in the table 2.  

 

Table 2 ï Statistical characteristic  

of data on the nutrient content of cattle manure, % of dry matter 

 Average value Median value  Range Dispersion 

Total nitrogen 2.93 3.30 1.41 ï 5.18 1.50 

Total phosphorus 0.77 0.81 0.41 ï 1.18 0.15 

 

The reason of such large fluctuations in manure nutrient content is explained by the fact that in recent years, there are 

significant differences in technologies of housing and feeding at the Russian farms. Also, it is considerable variability in the 

productivity of animals (especially for cows). All these, obviously, is reflected in the variability of nutrient content in manure. 

Based on the results, we can conclude that, for the improvement of the Russian system of evaluation of the nutrient content 

of manure it is necessary to split a general document into several separate documents for different geographical areas with 

similar soil and climatic conditions. Also, need more frequent updating of reference data. Also, it is advisable to introduce 

additional columns to account for additional conditions related to feeding, housing and genetic features of animals and other 

conditions, this change would identify patterns associated with these factors. For regular collecting all this information, it is 

advisable to arrange an electronic database. 

The authors propose to create a unified database of the nutrient content of manure for the Baltic region, providing the 

possibility of accumulation of data for analysis and detection depending between properties of manure and various factors 

(housing, feeding, genetic characteristics of animals, etc.). 

Conclusions 

1. The guidance documents ñRD-APC 1.10.15.02-08ò contains the average data for a wide range of conditions, so in each 

case, the actual data may vary significantly. 

2. For improve the accuracy and actuality reference data, it is advisable to formation separate reference document for the 

North West region of Russia (the Russian part of the Baltic Sea Region) and accounting of additional factors that influence the 

nutrient content. 

3. For the Baltic region is advisable to organize the unified Baltic database of the nutrient content of manure that will 

create preconditions for joint research into the processes that form the nutrients in the manure. 
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ɺʆɿʄʆɾʅʆʉʊʀ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆʎɽʉʉɸ ʉʋʐʂʀ 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʜ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʪʦʷʪ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʝ ʪʦʣʴʢʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʥʦ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʩʥʠʞʝʥʠʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʵʢʦʥʦʤʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʘʢ ʜʣʷ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʪʘʢ ʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
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THE POSSIBILITY OF IMPROVING THE TECHNOLOGICAL PROCESS OF DRYING  

Abstract 
At present, the agro-industrial complex of the Russian Federation is faced by the challenges for improving not only the 

management of production, but also to increase productivity, reduce production costs, save material, energy and labor 

intensive use of technological equipment for technology of cultivation and post-harvest handling of agricultural cultures. 

Keywords: the object of drying, humidity, mass, drying, extraction, absorption, chemical, thermal, method, material, 

aeration. 

 

 ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ, ʚʳʭʦʜʷʪ ʟʘʜʘʯʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʪʘʢ ʢʘʢ ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʚʩʝʛʦ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʦʜʥʠʤ ʠʟ ʨʝʰʘʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʝʜʠʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʚ ʩʬʝʨʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ 

ʚʳʭʦʜʠʪ, ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʟʠʩʘ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʇʦʩʢʦʣʴʢʫ ʪʝʭʥʦʣʦʛʠʷ ï ʩʧʦʩʦʙ ʧʨʝʚʨʘʱʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʧʨʝʜʤʝʪʘ ʪʨʫʜʘ ʚ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ, ʪʦ ʦʪ ʥʝʝ ʟʘʚʠʩʠʪ 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʟʘʪʨʘʪʘʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʋʯʠʪʳʚʘʷ ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ ʜʦʣʞʥʘ ʩʪʘʪʴ ʙʦʣʝʝ ʵʢʦʥʦʤʥʦʡ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʝʜʠʥʠʮʫ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ [1-7], ʥʝʩʤʦʪʨʷ ʥʘ ʚʦʟʤʦʞʥʫʶ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʪʨʫʜʦʚʳʭ ʠ ʪʦʧʣʠʚʥʦ-ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʠ ʵʪʦʤ, ʯʝʤ ʦʛʨʘʥʠʯʝʥʥʝʝ ʪʦʪ ʠʣʠ ʠʥʦʡ ʚʠʜ ʨʝʩʫʨʩʦʚ, ʪʝʤ ʙʳʩʪʨʝʝ ʠ ʚ 

ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʵʢʦʥʦʤʠʶ. 

ʉʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʤʝʥʝʝ ʜʝʬʠʮʠʪʥʦʝ ʩʳʨʴʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʪʦʨʠʯʥʦʝ 

ʪʦʧʣʠʚʦ-ʩʳʨʴʝʚʳʝ ʨʝʩʫʨʩʳ, ʩʦʢʨʘʱʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʩʦʟʜʘʥʠʝ 

ʤʘʣʦʦʧʝʨʘʮʠʦʥʥʳʭ, ʤʘʣʦʦʪʭʦʜʥʳʭ, ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʨʠʤʝʥʷʝʤʳʭ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʝʛʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ [1-12]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʩʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ - ʵʪʦ ʦʙʲʝʢʪ ʩʫʰʢʠ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʠ ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʠʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʣʦʞʥʳʤ ʢʦʣʣʦʠʜʥʳʤ ʢʘʧʠʣʣʷʨʥʦ-

ʧʦʨʠʩʪʳʤ ʤʘʪʝʨʠʘʣʘʤ [5,7]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʢʫʣʴʪʫʨʳ ʚʣʘʞʥʦʩʪʴ ʜʦʩʫʰʠʚʘʝʤʦʡ ʤʘʩʩʳ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 70 

ʜʦ 80%. ʅʘʧʨʠʤʝʨ, ʚʣʘʞʥʦʩʪʴ ʩʝʥʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʙʝʟ ʧʣʝʩʥʝʚʝʥʠʷ, ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 17...18%, ʟʝʨʥʘ ʠ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ï 7-9% [5-7]. ʇʨʠ ʵʪʦʤ, ʚ ʧʝʨʠʦʜ ʩʫʰʢʠ, ʪʦ ʝʩʪʴ ʩʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʜʦʩʫʰʠʚʘʝʤʦʡ ʤʘʩʩʳ, ʥʝʠʟʙʝʞʥʦ 

ʧʨʦʠʩʭʦʜʷʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ. 

ɼʦʙʠʪʴʩʷ ʩʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʦʙʲʝʢʪʘ ʩʫʰʢʠ ʤʦʞʥʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʩʢʦʣʴʢʠʤʠ ʧʫʪʷʤʠ: 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʪʦ ʝʩʪʴ ʦʪʞʠʤʦʤ; ʩ ʧʦʤʦʱʴʶ ʚʣʘʛʦʧʦʛʣʘʱʘʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʢʦʥʪʘʢʪʥʳʡ 

ʤʝʪʦʜ; ʭʠʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʠʣʠ ʪʝʧʣʦʚʦʡ ʩʫʰʢʦʡ. 

ʏʪʦ ʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʧʦʩʦʙʳ. 

1. ʆʪʞʠʤ. ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ, ʩʣʘʙʦ ʦʪʞʘʪʘʷ ʜʦʩʫʰʠʚʘʝʤʘʷ ʤʘʩʩʘ ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʪʦʥʢʠʤ ʩʣʦʝʤ. ʇʨʠ ʵʪʦʤ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʝʸ ʧʦʩʪʦʷʥʥʦʝ ʚʦʨʦʰʝʥʠʝ. ɺ ʪʝʯʝʥʠʝ 3é4 ʯʘʩʦʚ ʤʘʩʩʘ ʜʦʩʫʰʠʚʘʝʪʩʷ ʠ ʫʢʣʘʜʳʚʘʝʪʩʷ ʥʘ 

ʭʨʘʥʝʥʠʝ. ʅʦ ʫ ʵʪʦʛʦ ʤʝʪʦʜʘ ʝʩʪʴ ʥʝʜʦʩʪʘʪʦʢ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʦʜʦʡ ʠʟ ʜʦʩʫʰʠʚʘʝʤʦʡ ʤʘʩʩʳ ʦʪʞʠʤʘʶʪʩʷ ʠ 

ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. 

2. ʇʦʛʣʦʱʝʥʠʝ. ʕʪʦʪ ʩʧʦʩʦʙ ʦʩʥʦʚʘʥ ʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʠ ʠʣʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʚʳʩʫʰʠʚʘʝʤʦʡ ʤʘʩʩʳ ʣʶʙʳʤ 

ʜʨʫʛʠʤ (ʩʫʭʠʤ) ʚʣʘʛʦʧʦʛʣʦʱʘʶʱʠʤ ʚʝʱʝʩʪʚʦʤ. ʆʜʥʘʢʦ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʧʦʪʦʤʫ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʩʥʠʞʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʟʘʛʦʪʘʚʣʠʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. 

3. ʍʠʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʦʙʝʟʚʦʞʠʚʘʥʠʷ. ʕʪʦʪ ʩʧʦʩʦʙ, ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʠʩʧʳʪʳʚʘʣʩʷ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʛʦʪʘʚʣʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʦʨʥʶ, ʧʦʩʣʝ ʩʨʝʟʘʥʠʷ ʠʣʠ ʩʥʷʪʠʷ ʫʨʦʞʘʷ. ʅʦ ʜʘʥʥʳʝ 

ʠʩʧʳʪʘʥʠʷ ʥʘ ʜʘʣʠ ʢʘʢʠʭ-ʣʠʙʦ ʦʙʥʘʜʝʞʠʚʘʶʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʜʣʷ ʩʫʰʢʠ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʅʦ ʧʨʠ ʵʪʦʤ ʦʥʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʜʦʩʫʰʢʠ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ. ʊʦ ʝʩʪʴ ʧʨʝʜʫʧʨʝʜʠʪʴ 

ʨʘʟʚʠʪʠʝ ʧʣʝʩʝʥʠ ʜʦʩʫʰʠʚʘʝʤʦʡ ʤʘʩʩʳ. 

4. ʊʝʨʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʦʩʦʙ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʴʶ ʠ ʧʨʦʩʪʦʡ ʧʨʠ ʩʫʰʢʝ ʨʘʟʣʠʯʥʳʭ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʳʭ ʢʦʣʣʦʠʜʥʳʭ ʪʝʣ, ʢ ʢʦʪʦʨʳʤ, ʢʘʢ 

ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʦʪʥʦʩʠʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʣʘʛʫ ʠʟ 

ʜʦʩʫʰʠʚʘʝʤʦʡ ʤʘʩʩʳ ʫʜʘʣʷʶʪ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʣʝ: ʧʨʦʚʷʣʠʚʘʥʠʝʤ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʜʦʩʫʰʢʦʡ ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʘʢʪʠʚʥʳʤ ʚʝʥʪʠʣʠʨʦʚʘʥʠʝʤ. ʅʘ ʩʪʘʮʠʦʥʘʨʝ: ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʫʰʢʦʡ ʠʣʠ ʜʦʩʫʰʠʚʘʥʠʝʤ 

ɺ 
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ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ; ʠʥʪʝʥʩʠʚʥʦʡ ʩʫʰʢʦʡ ʥʘʛʨʝʪʳʤ ʛʘʟʦʤ ʠʣʠ ʜʨʫʛʠʤ ʘʛʝʥʪʦʤ ʩʫʰʢʠ; ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ 

ʤʘʪʝʨʠʘʣʘ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, ʘ ʪʘʢʞʝ ʠʥʬʨʘʢʨʘʩʥʳʤʠ ʣʫʯʘʤʠ; ʦʩʫʰʝʥʠʝʤ ʚʣʘʞʥʳʭ ʛʘʟʦʚ ʧʫʪʝʤ ʠʭ ʦʭʣʘʞʜʝʥʠʷ 

ʥʠʞʝ ʪʦʯʢʠ ʨʦʩʳ. 

ʆʪ ʪʦʛʦ ʢʘʢʦʡ ʠʟ ʧʨʠʤʝʥʷʝʤʳʭ ʩʧʦʩʦʙʦʚ ʩʫʰʢʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʘʚʠʩʠʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʜʘʯʠ ʚʣʘʛʠ 

ʜʦʩʫʰʠʚʘʝʤʦʡ ʤʘʩʩʦʡ ʚ ʪʦʪ ʠʣʠ ʠʥʦʡ ʧʝʨʠʦʜ ʠʭ ʩʫʰʢʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, 

ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ ʚʩʝ ʩʚʦʠ ʢʘʯʝʩʪʚʘ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʭʨʘʥʝʥʠʠ [5-7]. 

ʂʨʘʪʢʠʡ ʘʥʘʣʠʟ ʫʢʘʟʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʰʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʜʦʣʞʥʘ ʧʦʜʯʠʥʷʪʴʩʷ 

ʨʷʜʫ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʚʳʪʝʢʘʶʪ ʠʟ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɿʥʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʜʦʣʞʝʥʦ ʦʧʠʨʘʪʴʩʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʚʦʡʩʪʚ ʨʘʩʪʝʥʠʡ, ʥʘ ʩʧʦʩʦʙʘʭ  ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʦʪʜʘʯʠ ʚʣʘʛʠ ʩʨʝʟʘʥʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʠ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʚʳʩʫʰʠʚʘʝʤʦʡ ʤʘʩʩʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ. ɸ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʠʪ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʢʦʥʩʪʨʫʢʮʠʶ 

ʩʫʰʠʣʢʠ, ʥʘʠʣʫʯʰʠʡ ʨʝʞʠʤ ʩʫʰʢʠ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʟʣʠʯʥʳʤ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
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Abstract 
Organic fertilizers fill important place in the system of measures to improve soil fertility. To enhance the competitiveness 

of their products, the manufacturer is faced with the necessity of upgrading existing equipment for loading of organic 
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ʘʞʥʦʝ ʤʝʩʪʦ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʟʘʥʠʤʘʝʪ ʚʥʝʩʝʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʶʪʩʷ ʧʦʞʥʠʚʥʳʝ ʦʩʪʘʪʢʠ ʠ 

ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘʚʦʟ. ʆʙʨʘʟʦʚʘʥʠʝ ʥʘʚʦʟʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚ 

ʧʦʤʝʱʝʥʠʷʭ ʬʝʨʤ ʠ ʢʦʤʧʣʝʢʩʦʚ, ʠ ʧʦʵʪʦʤʫ ʩʧʦʩʦʙ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʚʦʡʩʪʚʘ 

ʧʦʣʫʯʘʝʤʦʛʦ ʥʘʚʦʟʘ. ʉʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟʣʠʯʥʳʝ 

ʩʭʝʤʳ ʫʜʘʣʝʥʠʷ, ʥʘʢʦʧʣʝʥʠʷ ʠ ʚʥʝʩʝʥʠʷ ʥʘʚʦʟʘ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ [1, 2]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʝʟʦʥʥʦʩʪʴʶ ʠ ʮʠʢʣʠʯʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, 

ʢʦʪʦʨʳʝ ʧʦʜʣʝʞʘʪ ʤʦʜʝʨʥʠʟʘʮʠʠ [3-12]. ʆʜʥʘʢʦ ʦʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʨʝʨʳʚʥʦ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʥʘʢʦʧʣʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ. ʇʝʨʠʦʜ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʥʝʩʝʥʠʷ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʳʝ ʩʨʦʢʠ - 

ʦʩʝʥʴʶ ʧʦʜ ʟʷʙʴ ʠʣʠ ʚʝʩʥʦʡ - ʧʦʜ ʚʩʧʘʰʢʫ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʠ ʧʨʦʪʝʢʘʝʪ ʦʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ʧʦ ʛʨʫʟʦʧʦʪʦʢʘʤ, ʩʚʷʟʘʥʥʳʤ 

ʩ ʚʥʝʩʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʠʧʦʤ ʧʦʯʚ, ʚʠʜʦʤ 

ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʨʘʩʪʝʥʠʡ, ʥʦ ʚ ʮʝʣʦʤ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ  10 - 40 ʪ/ʛʘ [1]. 

ɺʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʚʥʝʩʝʥʠʷ ʥʘʚʦʟʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʧʦʛʨʫʟʢʫ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʨʘʟʙʨʘʩʳʚʘʪʝʣʴ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʚʘʨʠʘʥʪʦʚ ʤʝʭʘʥʠʟʘʮʠʠ ʫʙʦʨʢʠ ʠ ʧʦʛʨʫʟʢʠ ʥʘʚʦʟʘ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʬʝʨʤʘʭ ʂʈʉ ʜʣʷ ʧʦʛʨʫʟʢʠ 

ʥʘʚʦʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʉʪʘʮʠʦʥʘʨʥʳʝ ʤʘʰʠʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʥʘʚʦʟʦʭʨʘʥʠʣʠʱʘʭ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ 

ʩʦʟʨʝʚʘʥʠʝ ʥʘʚʦʟʘ. ʇʨʠ ʫʙʦʨʢʝ ʥʘʚʦʟʘ ʰʥʝʢʦʚʳʤʠ ʪʨʘʥʩʧʦʨʪʝʨʘʤʠ ʩ ʜʘʣʴʥʝʡʰʠʤ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝʤ ʩ ʪʦʨʬʦʤ ʚ 

ʩʧʝʮʠʘʣʴʥʦʤ ʭʨʘʥʠʣʠʱʝ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʛʨʫʟʷʪ ʧʦʛʨʫʟʯʠʢʦʤ- ʧʝʨʝʛʨʫʞʘʪʝʣʝʤ ʇʆʋ- 40; ʢʦʟʣʦʚʳʤ ʢʨʘʥʦʤ 

ʂʂʉ - ʌ-2 [1]. ɺʳʛʨʫʟʢʫ ʥʘʚʦʟʘ ʠʟ ʧʦʜʧʦʣʴʥʳʭ ʥʘʚʦʟʦʭʨʘʥʠʣʠʱ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʪʘʮʠʦʥʘʨʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʋɺʅ - 800-

01. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʜʨʫʛʠʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʥʘʩʦʩʳ ʋʊʅ - 10, ʅɾʅ - 200ɸ ʠ 

ʩʪʘʮʠʦʥʘʨʥʳʡ ʢʦʚʰʦʚʳʡ ʧʦʛʨʫʟʯʠʢ ʅʇʂ - 30 [1].ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʘʰʠʥʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʨʠʡʥʳʤ. ʆʩʥʦʚʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʩʪʘʮʠʦʥʘʨʥʳʭ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʛʨʫʟʢʠ ʚʥʝ ʟʦʥʳ ʠʭ ʜʝʡʩʪʚʠʷ: ʥʘ ʚʳʛʫʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ, 

ʧʨʠʬʝʨʤʝʨʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʧʦʣʝʚʳʭ ʙʫʨʪʘʭ. 

ɺʳʛʨʫʟʢʘ  ʥʘʚʦʟʘ  ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ  ʠʟ  ʧʦʤʝʱʝʥʠʡ  ʬʝʨʤ  ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘʢʣʦʥʥʳʤʠ ʪʨʘʥʩʧʦʨʪʝʨʘʤʠ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʊʉʅ - 160ɸ, ʊʉʅ - 3ɹ. ɼʣʷ ʧʦʛʨʫʟʢʠ ʥʘʚʦʟʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʬʝʨʤʳ 

ʠʩʧʦʣʴʟʫʶʪ ʙʫʣʴʜʦʟʝʨʳ ʠ ʵʩʪʘʢʘʜʳ [1]. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʤʦʙʠʣʴʥʳʭ ʧʦʛʨʫʟʯʠʢʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʤ 

ʤʝʩʪʝ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʘ ʧʦʛʨʫʟʢʘ. ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʙʠʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʥʠʞʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʚʥʝʩʝʥʠʝ ʥʘʚʦʟʘ. ʇʦʛʨʫʟʯʠʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ 

ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ  ʠ  ʥʝʧʨʝʨʳʚʥʦʛʦ  ʜʝʡʩʪʚʠʷ. ʂ  ʩʝʨʠʡʥʦ  ʚʳʧʫʩʢʘʝʤʳʤ  ʧʦʛʨʫʟʯʠʢʘʤ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ ʦʪʥʦʩʷʪʩʷ ʧʦʛʨʫʟʯʠʢ-ʵʢʩʢʘʚʘʪʦʨ ʇʕ-ʌ-1ɸ; ʬʨʦʥʪʘʣʴʥʦ-ʧʝʨʝʢʠʜʥʳʝ ʧʦʛʨʫʟʯʠʢʠ  ʇɹ-35,  ʇʌʇ-1, ʇʌʇ-2; 

ʛʨʝʡʬʝʨʥʳʡ  ʧʦʛʨʫʟʯʠʢ ʇɻ-0,2ɸ; ʢʦʚʰʦʚʳʡ ʬʨʦʥʪʘʣʴʥʳʡ ʧʦʛʨʫʟʯʠʢ ʇʂʋ-0,8; ʢʦʚʰʦʚʳʡ ʧʦʛʨʫʟʯʠʢ ʥʘ ʙʘʟʝ ʪʨʘʢʪʦʨʘ 

ñʂʠʨʦʚʝʮò ʂʇ-4 [1]. 

ʇʦʛʨʫʟʯʠʢʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʶʪ ʨʘʙʦʪʫ ʮʠʢʣʠʯʥʦ - ʩ ʧʦʚʪʦʨʝʥʠʝʤ ʦʧʝʨʘʮʠʡ ʧʦʜʲʝʟʜʘ ʢ ʤʘʩʩʠʚʫ 

ʛʨʫʟʘ, ʚʥʝʜʨʝʥʠʷ, ʦʪʨʳʚʘ, ʦʪʲʝʟʜʘ ʦʪ ʤʘʩʩʠʚʘ, ʚʳʛʨʫʟʢʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʠ ʚʦʟʚʨʘʪʘ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʇʦʛʨʫʟʯʠʢʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʦʛʨʫʟʢʠ ʠʟ ʥʘʚʦʟʦʭʨʘʥʠʣʠʱ, ʧʦʣʝʚʳʭ ʙʫʨʪʦʚ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʛʨʫʟʢʠ, ʙʦʣʴʰʠʝ ʥʘʧʦʨʥʳʝ ʫʩʠʣʠʷ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʚʳʩʦʢʫʶ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʦʛʨʫʟʢʠ. ʇʦʛʨʫʟʯʠʢʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʛʨʫʟʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʚʠʜʝ ʩʣʦʷ ʥʝʙʦʣʴʰʦʡ ʚʳʩʦʪʳ. ʕʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʣʠʰʝʥʳ ʧʦʛʨʫʟʯʠʢʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʀʟʚʝʩʪʝʥ ʦʜʠʥ  ʧʦʛʨʫʟʯʠʢ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʜʣʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ - ʇʅɼ-250 [1]. ʈʘʥʝʝ ʩʝʨʠʡʥʦ 

ʚʳʧʫʩʢʘʣʠʩʴ ʩʤʝʩʠʪʝʣʴ-ʧʦʛʨʫʟʯʠʢ  ʉʇʋ-40ʄ, ʧʦʛʨʫʟʯʠʢ ʇʅɼ-45 ʠ ʧʦʛʨʫʟʯʠʢ ʜʦʙʳʚʘʪʝʣʴ ʪʦʨʬʘ ʇɼʊ-1,5 ,ʥʦ ʙʳʣʠ 

ʩʥʷʪʳ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʚʳʩʦʢʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, 

ʥʝʫʜʦʙʩʪʚʘ ʚ ʨʘʙʦʪʝ. 

ɺ 
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ʇʦʛʨʫʟʯʠʢ  ʇʅɼ-250 ʠʤʝʝʪ ʧʝʨʝʜʥʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʛʨʫʟʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʠʟ ʙʫʨʪʦʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦʛʨʫʟʯʠʢʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʠʪʘʪʝʣʝʤ. ʇʠʪʘʪʝʣʴ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʪʜʝʣʝʥʠʝ, ʟʘʭʚʘʪ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʛʨʫʟʘ ʢ ʦʪʛʨʫʟʦʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʝʨʫ. ɺ ʧʦʛʨʫʟʯʠʢʝ ʇʅɼ-250 ʧʨʠʤʝʥʝʥ 

ʰʥʝʢʦʬʨʝʟʝʨʥʳʡ ʧʠʪʘʪʝʣʴ. ʈʘʟʨʘʙʦʪʢʘ ʇʅɼ-250 ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʨʘʩʯʝʪʦʤ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʊʘʢ ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʧʦʛʨʫʟʯʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 250 ʪ/ʯ. 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʫʢʨʫʧʥʝʥʠʝʤ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʷʚʣʝʥʠʝʤ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʪʘʢʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʝ ʚʩʝʛʜʘ ʚʦʩʪʨʝʙʦʚʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʅʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʜʚʠʛʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʩʥʠʞʝʥʠʶ 

ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʧʦʛʨʫʟʢʫ ʠ ʩʥʠʞʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʚ ʮʝʣʦʤ. 

ʇʦʛʨʫʟʯʠʢʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʦʮʝʩʩ ʧʦʛʨʫʟʢʠ ʥʝʧʨʝʨʳʚʥʦ, ʙʝʟ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ, ʪʦʣʴʢʦ ʩ 

ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ. ʈʘʚʥʦʤʝʨʥʘʷ ʟʘʛʨʫʟʢʘ ʧʨʠ ʨʘʙʦʪʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʠ ʧʨʠʚʦʜ ʩ 

ʤʝʥʴʰʠʤʠ ʟʘʧʘʩʘʤʠ ʤʦʱʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [1] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʳʩʦʢʘʷ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʧʦʛʨʫʟʯʠʢʦʚ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʚʷʟʘʥʘ ʩ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʧʠʪʘʪʝʣʝʡ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʛʨʫʟʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʛʨʫʟʯʠʢʦʚ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʠʪʘʪʝʣʝʡ. 

ʇʦʛʨʫʟʯʠʢʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʦʪʜʝʣʷʶʪ ʛʨʫʟ ʦʪ ʦʩʥʦʚʥʦʛʦ ʤʘʩʩʠʚʘ ʬʨʝʟʝʨʦʚʘʥʠʝʤ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ 

ʧʦʩʣʝ ʧʦʛʨʫʟʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʳʧʫʯʫʶ ʤʘʩʩʫ ʩ ʤʝʣʢʦʢʫʩʢʦʚʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ. ʕʪʠʤ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ 

ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʳ ʥʘʚʦʟʦʨʘʟʙʨʘʩʳʚʘʪʝʣʝʡ. ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ 

ʛʨʫʟʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʛʨʫʟʯʠʢʘʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʦʪʛʨʫʞʘʪʴ ʥʘʚʦʟ ʩ ʚʳʛʫʣʴʥʳʭ ʧʣʦʱʘʜʦʢ ʠ ʧʨʠʬʝʨʤʝʨʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ. 

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʦʥʩʪʨʫʢʮʠʡ  ʨʘʙʦʯʠʭ  ʦʨʛʘʥʦʚ   ʧʦʛʨʫʟʯʠʢʦʚ   

ʜʣʷ   ʦʨʛʘʥʠʯʝʩʢʠʭ   ʫʜʦʙʨʝʥʠʡ ʟʘ ʨʫʙʝʞʦʤ [1]. ʌʠʨʤʦʡ  FORTSCHRITT  Erntemaschinen  GmbH  ʚʳʧʫʩʢʘʝʪʩʷ ʩʝʨʠʷ 

ʧʦʛʨʫʟʯʠʢʦʚ,  ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʦʛʨʫʟʢʝ ʦʨʛʘʥʠʯʝʩʢʠʭ  ʫʜʦʙʨʝʥʠʡ,  ʠ  ʠʤʝʶʱʘʷ  ʚʦʩʝʤʴ  ʤʦʜʠʬʠʢʘʮʠʡ  [1],  

ʦʪʣʠʯʘʶʱʠʭʩʷ  ʨʘʟʣʠʯʥʦʡ  ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ.  ʆʪʜʝʣʝʥʠʝ  ʢʦʤʧʘʥʠʠ    JI  Case ʚ ʛ. ɼʦʥʢʘʩʪʝʨ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) 

ʚʳʧʫʩʪʠʣʦ ʧʦʛʨʫʟʯʠʢʠ ʩʝʨʠʠ Uni- Loader ʜʣʷ ʤʝʭʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤʘʭ [1]. ʇʦʛʨʫʟʯʠʢ  200S 

[1] ʠʤʝʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʘ ʢʦʚʰ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʥʘ ʧʨʠʬʝʨʤʝʨʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʥʘʚʦʟʦʭʨʘʥʠʣʠʱʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʛʨʫʟʯʠʢʦʚ ʚʝʜʫʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ  ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʙʦʪʳ ʠ ʫʜʦʙʩʪʚʘ ʚ ʫʧʨʘʚʣʝʥʠʠ [1]. 
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STUDY OF EFFICIENCY ORGANOGENIC AGRICULTURAL WASTE AS FERTILIZER  

Abstract 
Researches in the field experiment on soddy-podzolic sandy loam soil found that the use as fertilizer of a poultry manure 

in combination with straw has advantages in comparison with their separate introduction: it contributes to the abundance and 

biomass of microorganisms, biological fixation of mineral nitrogen and reduce the migration of nitrates in the profile, increase 

in grain crop rotation. 

Keywords: poultry manure, straw, microbial biomass, decrease of mineral nitrogen, productivity of grain crops. 

 

ʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝʤ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ, ʚ ʪ.ʯ. 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ, ʩʦʟʜʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʦʙʲʝʢʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʘʢ ʚ 

ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʠ ʝʞʝʛʦʜʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʩʦʩʪʘʚʣʷʝʪ 14,5 - 20 ʤʣʥ. ʪ [1,2], ʩʦʣʦʤʳ - 70-100 ʤʣʥ. ʪ [3]. 

ʕʪʠ ʦʪʭʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʋʪʠʣʠʟʘʮʠʷ ʠʭ ʚ 

ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ ʧʦʟʚʦʣʷʝʪ ʚʦʟʚʨʘʪʠʪʴ ʧʠʪʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʚ ʦʪʭʦʜʘʭ, ʚ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʮʠʢʣʳ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʷʤʠ ʠ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʦʡ, ʧʦʚʳʩʠʪʴ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʘʛʨʦʮʝʥʦʟʦʚ, ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʘʪʨʘʪʳ ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ [4].  ʆʜʥʦʡ 

ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  ʚʳʩʦʢʠʭ ʜʦʟ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ,  ʷʚʣʷʝʪʩʷ 

ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʧʦʯʚʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʠʩʢʦʤ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠʭ ʚ ʛʨʫʥʪʦʚʳʝ 

ʚʦʜʳ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʩʦʣʦʤʳ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʚʳʩʦʢʠʤ ʦʪʥʦʰʝʥʠʝʤ C:N, ʥʘʧʨʦʪʠʚ, ʚ ʧʦʯʚʝ ʩʦʟʜʘʝʪʩʷ ʜʝʬʠʮʠʪ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ, ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʠʤʤʦʙʠʣʠʟʘʮʠʷ ʝʛʦ ʚ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʚʝʣʠʯʝʥʠʷ  ʘʢʪʠʚʥʦʩʪʠ ʛʝʪʝʨʦʪʨʦʬʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, 

ʥʘʢʦʧʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʠ ʧʦʪʝʨʠ ʘʟʦʪʘ ʠʟ ʧʦʯʚʳ ʤʦʞʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ, ʝʩʣʠ ʚʥʦʩʠʪʴ ʧʦʤʝʪ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʩʦʣʦʤʦʡ. ɺ 

ʨʷʜʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʧʘʰʢʘ ʩʦʣʦʤʳ ʚ ʧʦʯʚʫ ʩʦʚʤʝʩʪʥʦ ʩ 

ʘʟʦʪʩʦʜʝʨʞʘʱʠʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠʣʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ  

ʚ ʧʨʦʬʠʣʝ ʧʦʯʚʳ ʠ ʫʤʝʥʴʰʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʥʠʪʨʘʪʦʚ ʟʘ ʧʨʝʜʝʣʳ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ [5-7].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʠʟʫʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʠ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʜʚʫʢʨʘʪʥʦʛʦ ʚʥʝʩʝʥʠʷ ʚʳʩʦʢʠʭ ʜʦʟ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʠ 

ʩʦʣʦʤʳ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠ ʨʘʟʜʝʣʴʥʦʤ ʚʥʝʩʝʥʠʠ ʚ ʟʝʨʥʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ. 

ʉ 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2011-2015 ʛ.ʛ. ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ ʦʧʳʪʥʦʛʦ 

ʧʦʣʷ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʅʀʀ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʪʦʨʬʘ ʚ ʟʝʨʥʦʚʦʤ  ʩʝʚʦʦʙʦʨʦʪʝ: ʷʨʦʚʦʝ ʪʨʠʪʠʢʘʣʝ (Triticosecale 

Wittmack) - 2011-2012 ʛ.ʛ., ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ (Triticum aestivum L.) - 2012-2013 ʛ.ʛ., ʷʨʦʚʦʡ ʷʯʤʝʥʴ (Hordeum vulgare L.) - 

2013-2014 ʛ.ʛ., ʦʚʝʩ (Av®na sat²va) - 2014-2015 ʛ.ʛ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʘʭ: 1. ɹʝʟ ʫʜʦʙʨʝʥʠʡ; 2. ʇʪʠʯʠʡ ʧʦʤʝʪ -N400 (ʇʇ); 3. ʇʇ (N400) + ʩʦʣʦʤʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ 10 

ʪ/ʛʘ (ʉ); 4. ʉʦʣʦʤʘ -  10 ʪ/ʛʘ.  

ʉʦʣʦʤʫ  ʠʟʤʝʣʴʯʘʣʠ ʠ ʨʘʩʧʨʝʜʝʣʷʣʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ ʢʦʤʙʘʡʥʦʤ ʉɸʄʇʆ-500 ʚʦ ʚʨʝʤʷ ʫʙʦʨʢʠ ʟʝʨʥʦʚʦʡ 

ʢʫʣʴʪʫʨʳ, ʟʘʜʝʣʳʚʘʣʠ ʚ ʚʝʨʭʥʠʡ (0-10 ʩʤ) ʩʣʦʡ ʧʦʯʚʳ ʧʨʠ ʧʦʤʦʱʠ ʪʷʞʝʣʦʡ ʜʠʩʢʦʚʦʡ ʙʦʨʦʥʳ. ʏʝʨʝʟ ʪʨʠ ʥʝʜʝʣʠ ʧʦʩʣʝ 

ʜʠʩʢʦʚʘʥʠʷ ʚʥʦʩʠʣʠ ʧʪʠʯʠʡ ʧʦʤʝʪ ʤʘʰʠʥʦʡ ʇʈʊ-10 ʠ ʧʨʦʚʦʜʠʣʠ ʟʷʙʣʝʚʫʶ ʚʩʧʘʰʢʫ ʥʘ ʛʣʫʙʠʥʫ 20 ʩʤ. ʇʪʠʯʠʡ ʧʦʤʝʪ ʠʟ 

ʨʘʩʯʝʪʘ N200 ʠ ʩʦʣʦʤʫ  5 ʪ/ʛʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʢʫʣʴʪʫʨʳ ʚʥʦʩʠʣʠ ʜʚʘʞʜʳ - ʧʦʜ ʪʨʠʪʠʢʘʣʝ ʠ ʧʰʝʥʠʮʫ. ɺ ʪʘʙʣʠʮʘʭ ʠ 

ʛʨʘʬʠʢʘʭ ʧʨʠʚʝʜʝʥʳ ʜʦʟʳ ʧʦʤʝʪʘ ʠ ʩʦʣʦʤʳ ʩʫʤʤʘʨʥʦ ʟʘ 2 ʛʦʜʘ. ʇʦʣʝʚʦʡ ʦʧʳʪ ʟʘʣʦʞʝʥ ʚ 2-ʭ ʧʦʣʷʭ (ʚ 2010 ʠ 2011 ʛ.ʛ.), 

ʧʦʚʪʦʨʥʦʩʪʴ ʚʘʨʠʘʥʪʦʚ -  4-ʭ-ʢʨʘʪʥʘʷ.  

ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ (0-100 ʩʤ) ʚ ʬʘʟʫ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ (ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʛʦ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ) ʧʦʢʘʟʘʣ, ʯʪʦ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʣʦʝ 0-40 ʩʤ ʚ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ 

ʇʇ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʙʳʣʦ ʯʨʝʟʤʝʨʥʦ ʚʳʩʦʢʠʤ ï 287 ʤʛ/ʢʛ ʧʦʯʚʳ, ʚ ʚʘʨʠʘʥʪʝ ʩ ʩʦʣʦʤʦʡ, ʥʘʧʨʦʪʠʚ, ʦʯʝʥʴ ʥʠʟʢʠʤ - 4,7 

ʤʛ/ʢʛ. ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʨʠʩʢʠ: ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ - ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ 

ʨʘʩʪʝʥʠʷʭ, ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʝʛʦ ʧʦʪʝʨʴ ʚʩʣʝʜʩʪʚʠʝ ʤʠʛʨʘʮʠʠ ʟʘ ʧʨʝʜʝʣʳ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ ʠ 

ʜʝʥʠʪʨʠʬʠʢʘʮʠʠ, ʚʦ ʚʪʦʨʦʤ - ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʘʟʦʪʥʳʡ 

ʨʝʞʠʤ ʩʣʦʞʠʣʩʷ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʚʥʝʩʝʥʠʠ ʧʦʤʝʪʘ ʠ ʩʦʣʦʤʳ, ʢʦʛʜʘ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ  ʘʟʦʪʘ ʚ ʩʣʦʝ 

ʧʦʯʚʳ 0-40 ʩʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʘʩʪʝʥʠʡ (ʨʠʩ.1). 

 

 
ʈʠʩ. 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ ʚ ʬʘʟʫ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʬʘʟʫ ʢʦʣʦʰʝʥʠʷ ʧʨʠ 

ʜʚʫʢʨʘʪʥʦʤ ʚʥʝʩʝʥʠʠ ʇʇ ʩʦʩʪʘʚʠʣʦ 766 ʤʛ/ʢʛ, ʯʪʦ ʚ 3,8 ʨʘʟ ʧʨʝʚʳʰʘʣʦ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ. ɺʥʝʩʝʥʠʝ ʩʦʣʦʤʳ ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʧʦʤʝʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʦ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 169 ʤʛ/ʢʛ ʩʳʨʦʡ ʤʘʩʩʳ (ʨʠʩ. 2).  
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ʈʠʩ. 2 ï ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ (8.07.2013 ʛ.) 

 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʘʤʤʦʥʠʡʥʦʛʦ  ʘʟʦʪʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʝʛʦ ʚ ʙʠʦʤʘʩʩʝ ʧʦʯʚʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʦʤʳ ʥʘ ʫʜʦʙʨʝʥʠʝ ʤʦʞʝʪ ʠʥʛʠʙʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʥʠʪʨʠʬʠʢʘʮʠʠ. ʉʦʛʣʘʩʥʦ 

ʧʦʣʫʯʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʜʦʙʘʚʣʝʥʠʝ ʩʦʣʦʤʳ ʢ ʇʇ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʥʠʪʨʠʬʠʢʘʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ (ʅʉ) ʧʦʯʚʳ ʥʘ 44 ʠ 45% ʧʨʠ ʧʝʨʚʦʤ ʠ ʧʦʚʪʦʨʥʦʤ ʚʥʝʩʝʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʧʦʩʣʝʜʝʡʩʪʚʠʠ ʟʥʘʯʝʥʠʷ 

ʅʉ ʚ ʚʘʨʠʘʥʪʘʭ çʇʇè ʠ çʇʇ+ʉè ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʷʯʤʝʥʷ ʠ ʦʚʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ, ʥʦ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ  ʚ 

ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʦʜʥʦʡ ʩʦʣʦʤʳ (ʨʠʩ.3).  

 

 
ʈʠʩ. 3 ï ʅʠʪʨʠʬʠʢʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ (ɸ ʧʘʭ, 0-20 ʩʤ) 

 

ʋʩʠʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʘʟʦʪʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ ʩʦʣʦʤʳ ʧʦʜʪʚʝʨʞʜʝʥʦ ʜʘʥʥʳʤʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ (ʉʤʠʢ) ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʨʠ ʤʝʪʘʙʦʣʠʟʤʝ 

ʤʠʥʝʨʘʣʴʥʳʡ ʘʟʦʪ - ʘʤʠʣʦʣʠʪʠʯʝʩʢʠʭ ʠ ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʠʭ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ  ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ, ʘ ʪʘʢʞʝ ʯʠʩʣʝʥʥʦʩʪʴ ʘʤʠʣʦʣʠʪʠʯʝʩʢʠʭ 

ʠ ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʥʳʤʠ çʧʦʪʨʝʙʠʪʝʣʷʤʠè ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ, ʙʳʣʠ 

ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʚ ʚʘʨʠʘʥʪʝ çʇʇ+ʉè (ʪʘʙʣ. 1).  

 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (43) ǐ ʏʘʩʪʴ 3 ǐ ʗʥʚʘʨʴ 
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ʊʘʙʣʠʮʘ 1 ï ʏʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ  ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ 

ʧʦʜ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ   (ʚ ʩʨ. ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʧʝʨʠʦʜʳ) 

ɺʘʨʠʘʥʪ ʗʨʦʚʦʝ ʪʨʠʪʠʢʘʣʝ 

(ʩʨ. 2011-2012 ʛ.ʛ.) 

ʗʨʦʚʘʷ ʧʰʝʥʠʮʘ (ʩʨ. 

2012-2013 ʛ.ʛ.) 

ʗʯʤʝʥʴ (ʩʨ. 2013 - 

2014 ʛ.ʛ.) 

ʆʚʝʩ (ʩʨ. 2014-2015 

ʛ.ʛ.) 

1 2 3 1 2 3 1 2 3 1 2 3 

1.ɹʝʟ 

ʫʜʦʙʨʝʥʠʡ 

14,1 22,2 
377 

13,2 26,4 
390 

10,8 33,7 425 8,2 25,3 308 

2.ʇʇ (N400) 25,0 46,2 452 22,9 45,6 497 21,9 54,8 450 16,3 42,3 433 

3.ʇʇ+ʩʦʣʦʤʘ 

10 ʪ/ʛʘ 

31,1 60,5 
508 

30,9 53,2 
537 

24,5 61,7 488 17,1 51,0 449 

4.ʉʦʣʦʤʘ 10 

ʪ/ʛʘ 

18,4 37,1 
390 

17,1 35,3 
425 

15,8 48,6 448 10,4 35,0 440 

ʇʨʠʤʝʯʘʥʠʝ. 1- ʘʤʠʣʦʣʠʪʠʯʝʩʢʠʝ ʥʘ ʢʨʘʭʤʘʣʦ-ʘʤʤʠʯʥʦʤ ʘʛʘʨʝ, ʤʣʥ. ʂʆɽ/ʛ ʧʦʯʚʳ; 2- ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʠʝ ʥʘ 

ʩʨʝʜʝ ɻʝʪʯʠʥʩʦʥʘ, ʪʳʩ. ʂʆɽ/ʛ ʧʦʯʚʳ; 3 - ʉʤʠʢ, ʤʛ/ʢʛ ʧʦʯʚʳ  

 

ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʩʦʣʦʤʳ ʢ ʧʪʠʯʴʝʤʫ ʧʦʤʝʪʫ, ʥʝ ʧʨʠʚʝʣʦ ʢ 

ʫʭʫʜʰʝʥʠʶ ʘʟʦʪʥʦʛʦ ʨʝʞʠʤʘ ʠ ʥʝ ʦʪʨʘʟʠʣʦʩʴ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩʝʚʦʦʙʦʨʦʪʘ. 

ʅʘʧʨʦʪʠʚ, ʫʨʦʞʘʡʥʦʩʪʴ ʪʨʠʪʠʢʘʣʝ ʠ  ʧʰʝʥʠʮʳ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʩʦʣʦʤʳ ʙʳʣʘ ʥʘ 0,5 ʠ 1,5 ʮ/ʛʘ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʦʜʥʦʛʦ ʧʦʤʝʪʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʷʯʤʝʥʴ ʠ ʦʚʝʩ ʚ ʦʧʳʪʝ ʚʳʨʘʱʠʚʘʣʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ 

ʫʜʦʙʨʝʥʠʡ, ʚʥʝʩʝʥʠʝ ʧʦʤʝʪʘ ʚ ʧʨʝʜʳʜʫʱʠʝ 2 ʛʦʜʘ ʨʘʟʜʝʣʴʥʦ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʣʦʤʦʡ  ʦʙʝʩʧʝʯʠʣʦ ʚʳʩʦʢʠʝ ʧʨʠʙʘʚʢʠ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʩʦʩʪʘʚʠʚʰʠʝ 14,1 ʠ 14,5 ʮ/ʛʘ, ʠʣʠ 168 ʠ 173 % ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʘʨʠʘʥʪʫ ʙʝʟ ʫʜʦʙʨʝʥʠʡ (ʪʘʙʣ. 2).  

 

ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʮ/ʛʘ 

ɺʘʨʠʘʥʪ ʗʨʦʚʦʝ ʪʨʠʪʠʢʘʣʝ 

(ʩʨ. 2011-2012 ʛ.ʛ.) 

ʗʨʦʚʘʷ ʧʰʝʥʠʮʘ 

(ʩʨ.2012-2013 ʛ.ʛ.) 

ʗʯʤʝʥʴ 

(ʩʨ. 2013-2014 ʛ.ʛ.) 

ʆʚʝʩ (ʩʨ. 2014-2015 

ʛ.ʛ.) 

1. ɹʝʟ ʫʜʦʙʨʝʥʠʡ 13,2 19,2 8,4 20,3 

2. ʇʪʠʯʠʡ ʧʦʤʝʪ 

(N400) 
26,9 31,8 22,5 34,3 

3. ʇʪʠʯʠʡ ʧʦʤʝʪ 

(N400) + ʩʦʣʦʤʘ 10 

ʪ/ʛʘ 

27,4 33,3 22,9 36,7 

4. ʉʦʣʦʤʘ 10 ʪ/ʛʘ 11,7 18,1 8,9 23,4 

ʅʉʈ05, ʮ/ʛʘ                                       4,8                                 3,9                                 1,9                                  4,2 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʚ ʧʝʨʚʳʝ 2 ʛʦʜʘ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʩʦʣʦʤʳ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ  ʪʨʠʪʠʢʘʣʝ ʠ 

ʧʰʝʥʠʮʳ  ʥʘ 1,5 ʠ 1,1 ʮ/ʛʘ, ʪʦ ʚ  ʧʦʩʣʝʜʝʡʩʪʚʠʠ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ   ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʦ 0,5 ʠ  3,1 ʮ/ʛʘ ʟʝʨʥʘ ʦʚʩʘ,  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʪʠʯʠʡ ʧʦʤʝʪ ʠ ʩʦʣʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʫʜʦʙʨʝʥʠʝ ʚ ʢʦʤʙʠʥʘʮʠʠ. ʕʪʦʪ  ʧʨʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʜʝʣʴʥʳʤ ʠʭ ʚʥʝʩʝʥʠʝʤ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʠʟʙʳʪʦʯʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ ʠ 

ʤʠʛʨʘʮʠʠ ʝʛʦ ʟʘ ʧʨʝʜʝʣʳ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʚ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʝ, 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʥʠʞʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʥʠʪʨʘʪʘʤʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʨʝʜ: ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ.  
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THE EFFECTIVENESS OF PROCESSING METHODS AND LEVELS OF FERTILIZER ON CORN 

PRODUCTIVITY FOR GRAIN IN THE CENTRAL BLACK EARTH REGION  

Abstract 

The results of four rotations of the long experience of economic efficiency of some elements of farming systems in the 

cultivation of corn. The highest results for the main methods of soil obtained with plowing, minimum tillage in the majority of 

economic criteria took last place. Organic fertilizers contributed to the increase in net income in proportion to the dose, and in 

the case of fertilizers, this indicator with increasing doses decreased. The profitability of fertilizer funds was decreased with 

increasing their doses.  

Keywords: manure, commercial fertilizers, maize, net income, profitability. 

 

ʫʢʫʨʫʟʘ ʩʘʤʘʷ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ ʠʟ ʛʨʫʧʧʳ ʟʝʨʥʦʚʳʭ, ʥʝ ʫʩʪʫʧʘʶʱʘʷ ʧʦ ʚʳʭʦʜʫ ʟʝʨʥʦʚʳʭ ʝʜʠʥʠʮ ʩ 

ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʝ, ʜʦʤʠʥʠʨʫʶʱʝʡ ʚ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ [1]. 

ɸ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʝʡ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʢʦʤʧʝʥʩʠʨʫʝʤʦʝ 

ʧʦʯʚʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ, ʣʠʙʦ ʚʥʦʩʠʤʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. 

ʊʘʢ, ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ 100 ʮ/ʛʘ ʟʝʨʥʘ ʢʫʢʫʨʫʟʘ ʚʳʥʦʩʠʪ ʠʟ ʧʦʯʚʳ 325 - 350 ʢʛ ʘʟʦʪʘ, 90 - 120 ʢʛ ʬʦʩʬʦʨʘ, 320 - 340 

ʢʛ ʢʘʣʠʷ [2]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʘʥʦʚʦʛʦ ʫʨʦʞʘʷ, ʪʠʧʘ ʧʦʯʚʳ, ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʨʝʛʠʦʥʘ ʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʧʦʯʚʳ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʧʦʜ ʢʫʢʫʨʫʟʫ, ʚʳʨʘʱʠʚʘʝʤʫʶ ʥʘ ʟʝʨʥʦ ʚʥʦʩʷʪ 60-180 ʢʛ/ʛʘ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ ʚʠʜʝ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʘʟʦʪʫ [3]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʢʫʢʫʨʫʟʳ ʥʫʞʥʘ ʭʦʨʦʰʦ ʦʩʪʨʫʢʪʫʨʝʥʥʘʷ ʧʦʯʚʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ 

ʩʝʤʷʥ ʧʨʠ ʧʦʩʝʚʝ, ʜʦʩʪʠʞʝʥʠʷ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ ʠ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʚ ʧʘʭʦʪʥʦʤ ʠ 

ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʷʭ ʧʦʯʚʳ. ɺʩʷʢʦʛʦ ʨʦʜʘ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʢʦʨʥʝʡ, 

ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦ-ʪʝʧʣʦʚʦʤ ʨʝʞʠʤʝ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ - ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʫʢʫʨʫʟʦʡ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʣʘʛʠ ʠʟ 

ʧʦʯʚʳ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʝʸ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʵʪʦʡ 

ʢʫʣʴʪʫʨʳ ʠʛʨʘʶʪ ʩʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʦ ʚʦʧʨʦʩʘʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʜʠʩʢʫʩʩʠʡ ʩ ʚʳʩʢʘʟʳʚʘʥʠʝʤ 

ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʝʥʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʦʪ ʧʦʣʥʦʛʦ ʦʪʢʘʟʘ ʧʨʦʚʝʜʝʥʠʷ ʚʩʝʭ ʦʙʨʘʙʦʪʦʢ. 
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ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʉʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ, ʝʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ, ʪʠʧʘ ʧʦʯʚʳ, 

ʝʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩʣʦʞʠʚʰʠʤʠʩʷ ʤʝʪʝʦʫʩʣʦʚʠʷʤʠ, ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʷʚʣʝʥʠʷ ʵʨʦʟʠʦʥʥʳʭ ʠ 

ʜʝʬʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʪʝʧʝʥʴʶ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʣʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʈʦʩʩʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʨʘʟʣʠʯʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ï ʦʪ ñʥʫʣʝʚʦʡò ʦʙʨʘʙʦʪʢʠ  ʜʦ ʛʣʫʙʦʢʦʛʦ ʨʳʭʣʝʥʠʷ ʩ ʦʙʦʨʦʪʦʤ ʧʣʘʩʪʘ [4-6]. 

ʆʧʨʝʜʝʣʷʶʱʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʶʪʩʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʝʛʠʦʥʘ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ  ʧʦʯʚʳ: ʚ ʟʦʥʘʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ  ʤʝʣʢʠʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 

ʞʝʣʘʪʝʣʴʥʦ ʙʝʟ ʦʙʦʨʦʪʘ ʧʣʘʩʪʘ, ʣʠʙʦ ʧʨʷʤʦʡ ʧʦʩʝʚ; ʥʘ ʪʷʞʝʣʳʭ ʩʫʛʣʠʥʢʘʭ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʛʣʫʙʦʢʠʤ 

ʨʳʭʣʝʥʠʷʤ ʩ ʦʙʦʨʦʪʦʤ ʧʣʘʩʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʜʣʠʪʝʣʴʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ʥʘ ʯʝʨʥʦʟʝʤʝ ʪʠʧʠʯʥʦʤ ʩʦ ʩʣʝʜʫʶʱʝʡ 

ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ: ʩʦʜʝʨʞʘʥʠʝ  ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 5,18-5,32 % ʛʫʤʫʩʘ, 52-58 ʤʛ/ʢʛ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ 

ʠ 95-105 ʤʛ/ʢʛ ʧʦʯʚʳ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ, ʨʅʩʦʣ. ï 5,8-6,4.  

ʂʫʢʫʨʫʟʘ ʚʦʟʜʝʣʳʚʘʣʘʩʴ ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʩʦ ʩʣʝʜʫʶʱʠʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʢʫʣʴʪʫʨ: ʯʠʩʪʳʡ ʧʘʨ, 

ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʢʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ, ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ.  

ɺ ʦʧʳʪʝ ʠʟʫʯʘʣʠ ʪʨʠ ʩʧʦʩʦʙʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: ʦʪʚʘʣʴʥʫʶ ʚʩʧʘʰʢʫ  ʥʘ ʛʣʫʙʠʥʫ  20-22 ʩʤ, ʙʝʟʦʪʚʘʣʴʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʥʘ ʪʫ ʞʝ ʛʣʫʙʠʥʫ ʠ ʜʠʩʢʦʚʘʥʠʝ ʥʘ ʛʣʫʙʠʥʫ 6-8 ʩʤ. ɺ ʩʝʚʦʦʙʦʨʦʪʝ ʧʦ ʧʨʠʥʮʠʧʫ ʨʘʩʱʝʧʣʝʥʥʦʡ ʜʝʣʷʥʢʠ ʥʘ 

ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘʢʣʘʜʳʚʘʣʠ ʜʚʘ ʬʦʥʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ (40 ʪ/ʛʘ ʠ 80 ʪ/ʛʘ ʧʦʜ ʩʘʭʘʨʥʫʶ ʩʚʝʢʣʫ ʠʣʠ 

8, 16 ʪ/ʛʘ ʩʝʚʦʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ) ʠ ʪʨʠ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ï 0, N70P70K70, N140P140K140. ɺʭʦʞʜʝʥʠʝ ʚ 

ʩʝʚʦʦʙʦʨʦʪ  ʧʨʦʠʟʚʦʜʠʣʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʦʡ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʦʚʦʡ ʢʫʢʫʨʫʟʳ ʙʳʣʘ ʚʳʰʝ  ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʩʧʘʰʢʠ, ʪʦ ʠ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ 

ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʚʘʨʠʘʥʪʦʚ ʪʘʢʞʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʦ ʵʪʦʡ ʦʙʨʘʙʦʪʢʝ (ʪʘʙʣʠʮʘ). ʊʘʢ, ʥʘ ʥʝʫʜʦʙʨʝʥʥʦʤ ʚʘʨʠʘʥʪʝ 

(ʢʦʥʪʨʦʣʝ) ʚʝʣʠʯʠʥʘ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʧʦ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʝ ʩʦʩʪʘʚʠʣʘ ʟʘ ʯʝʪʳʨʝ ʨʦʪʘʮʠʠ26,2 ʪʳʩʷʯʠ ʨʫʙʣʝʡ ʩ ʛʝʢʪʘʨʘ, 

ʧʦ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 24,2 ʪʳʩʷʯʠ, ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ï 21,9. 

 

ʊʘʙʣʠʮʘ ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʛʨʦʧʨʠʸʤʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ  ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ   (1990-2009  ʛ.ʛ.) 

ʅʘʚʦʟ, 

ʪ/ʛʘ 

ʄʠʥ. ʫʜ., 

ʝʜ. 

ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ 

ʚʩʧʘʰʢʘ ʙʝʟʦʪʚʘʣʴʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ 

ʏʠʩʪʳʡ ʜʦʭʦʜ, ʪʳʩ. ʨʫʙ/ʛʘ 
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0 26,2 24,2 21,9 

1* 27,7 26,6 24,3 

2 27,3 25,5 24,5 
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0 27,1 25,9 27,3 

1 28,9 28,1 26,0 

2 27,7 26,0 25,1 
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0 30,2 28,2 27,9 

1 31,1 31,1 28,5 

2 29,4 26,9 26,9 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, % 
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0 239 225 205 

1**  152 148 136 

2 108 102 98 
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0 208 202 215 

1 143 141 131 

2 101 96 93 
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0 201 190 189 

1 140 141 130 

2 100 92 92 

* N70P70K70  

 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʝʜʠʥʠʯʥʦʡ ʜʦʟʳ ʥʘʚʦʟʘ ʧʦ ʚʩʧʘʰʢʝ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʜʠʥʘʢʦʚʳʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʘ ʚ ʩʣʫʯʘʝ ʚʥʝʩʝʥʠʷ ʫʜʚʦʝʥʥʳʭ ʜʦʟ ʥʘʚʦʟʘ ʚʥʝ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘʭʦʜʠʪʩʷ ʚʘʨʠʘʥʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʣʫʙʦʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩ ʦʙʦʨʦʪʦʤ ʧʣʘʩʪʘ. ʇʨʠ   ʚʥʝʩʝʥʠʠ  ʤʠʥʝʨʘʣʴʥʳʭ  ʫʜʦʙʨʝʥʠʡ  ʟʥʘʯʠʪʝʣʴʥʦʝ  ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʦʩʪʘʚʘʣʦʩʴ ʟʘ ʚʩʧʘʰʢʦʡ ʢʘʢ ʥʘ ʙʝʟʥʘʚʦʟʥʦʤ ʬʦʥʝ, ʪʘʢ ʠ ʥʘ ʬʦʥʝ ʝʜʠʥʠʯʥʦʡ ʠ ʜʚʦʡʥʦʡ ʜʦʟ ʥʘʚʦʟʘ. 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʩʪʘʚʘʣʘʩʴ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʜ ʢʫʢʫʨʫʟʫ ʛʣʫʙʦʢʦʡ ʦʪʚʘʣʴʥʦʡ 

ʚʩʧʘʰʢʠ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʘʨʠʘʥʪʘ ʩ ʦʜʥʦʡ ʜʦʟʦʡ  ʥʘʚʦʟʘ ʙʝʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ,  ʛʜʝ ʥʝʢʦʪʦʨʦʝ  ʧʨʝʠʤʫʱʝʩʪʚʦ  

ʦʩʪʘʚʘʣʦʩʴ ʟʘ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ (ʨʠʩʫʥʦʢ). 

ʅʘʚʦʟ ʫʚʝʣʠʯʠʣ ʯʠʩʪʳʡ ʜʦʭʦʜ ʧʦ ʦʙʝʠʤ ʜʦʟʘʤ ʥʘ ʚʩʝʭ ʦʙʨʘʙʦʪʢʘʭ ʧʦʯʚʳ ʠ ʪʝʤ ʚ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʘʭ, ʯʝʤ ʚʳʰʝ 

ʜʦʟʘ. ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ  ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʣʠ ʧʦʣʫʯʝʥʠʝ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ, ʦʜʥʘʢʦ ʧʦ ʫʜʚʦʝʥʥʳʤ ʜʦʟʘʤ ʦʥ ʙʳʣ 

ʥʠʞʝ, ʯʝʤ ʧʦ ʝʜʠʥʠʯʥʳʤ ʢʘʢ ʥʘ ʙʝʟʥʘʚʦʟʥʦʤ ʬʦʥʝ, ʪʘʢ ʠ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʥʝʩʝʥʠʠ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (43) ǐ ʏʘʩʪʴ 3 ǐ ʗʥʚʘʨʴ 

 

23 

 

ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʮʝʥʘʭ ʥʘ ʫʜʦʙʨʝʥʠʷ, ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʠ ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ,  ʘ ʪʘʢʞʝ ʟʘʢʫʧʦʯʥʳʝ ʮʝʥʳ ʥʘ ʟʝʨʥʦ 

ʢʫʢʫʨʫʟʳ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʡ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʫʜʦʙʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ 

ʚʘʨʠʘʥʪʘʭ ʠ ʩʥʠʞʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʝʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟ (ʨʠʩʫʥʦʢ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ 

ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʟʘ ʜʚʘʜʮʘʪʴ ʣʝʪ 

ʦʢʘʟʘʣʘʩʴ ʚʩʧʘʰʢʘ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʦʙʝʩʧʝʯʠʣʠ ʯʠʩʪʳʡ ʜʦʭʦʜ, ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ 

ʢʦʪʦʨʦʛʦ ʚʦʟʨʘʩʪʘʣʘ ʩ ʜʦʟʘʤʠ ʠʭ ʚʥʝʩʝʥʠʷ ʧʦ ʥʘʚʦʟʫ ʠ ʫʤʝʥʴʰʘʣʘʩʴ ʧʦ ʧʨʦʤʳʰʣʝʥʥʳʤ ʫʜʦʙʨʝʥʠʷʤ. 

 

 
 

 
ʈʠʩ. ï ɺʣʠʷʥʠʝ  ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ 

(1990-2009 ʛ. ʛ.). 
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3
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʌɻɹʅʋ çɹʝʣʛʦʨʦʜʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʈɸɿʃʀʏʅʓʍ ʋʈʆɺʅɽʁ ʋɼʆɹʈɽʅʅʆʉʊʀ ʀ ʉʇʆʉʆɹʆɺ ʆɹʈɸɹʆʊʂʀ ʇʆʏɺʓ 

ʇʈʀ ɺʆɿɼɽʃʓɺɸʅʀʀ ɻʆʈʆʍɸ ɺ ʎɽʅʊʈɸʃʔʅʆ-ʏɽʈʅʆɿɪʄʅʆʄ ʈɽɻʀʆʅɽ 

ɸʥʥʦʪʘʮʠʷ 
ʅʘ ʯʝʨʥʦʟʝʤʝ ʪʠʧʠʯʥʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʛʦʨʦʭ ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʫʨʦʚʥʝʤ ʫʜʦʙʨʝʥʥʦʩʪʠ. ɺ ʦʪʩʫʪʩʪʚʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘʠʙʦʣʴʰʠʡ ʫʩʣʦʚʥʦ-ʯʠʩʪʳʡ ʜʦʭʦʜ ʠʤʝʣ ʤʝʩʪʦ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʛʣʫʙʦʢʦʡ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʧʨʠ  ʠʭ ʧʨʠʤʝʥʝʥʠʠ ï ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʝʣʢʦʡ. ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʙʳʣ ʥʘʠʙʦʣʴʰʠʤ ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʠ ʚʩʝʭ ʢʦʤʙʠʥʘʮʠʷʭ ʩ ʫʜʦʙʨʝʥʠʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʨʥʦʧʨʦʧʘʰʥʦʡ ʩʝʚʦʦʙʦʨʦʪ, ʛʦʨʦʭ, ʚʩʧʘʰʢʘ, ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ. 
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THE EFFECT OF DIFFERENT LEVELS OF FERTILIZER AND METHODS OF PROCESSING SOIL  

IN THE CULTIVATION OF PEA IN THE CENTRAL BLACK EARTH REGION  

Abstract 
On typical Chernozem the effectiveness of different methods of basic soil tillage for pea were determined by the level of 

fertilizer. In the absence of mineral fertilizers the highest conditionally net income occurred when performing a deep 

moldboard treatment, and when they are used during small. The level of profitability was most stressed by minimal processing 

in all combinations with fertilizers. 

Keywords: crop rotation, pea, plowing, pre-emergence cultivation, tillage, minimal processing 

 

 ʩʦʚʨʝʤʝʥʥʦʤ ʟʝʤʣʝʜʝʣʠʠ ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʠ ʙʦʣʝʝ 

ʧʦʣʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ, ʚʦʚʣʝʯʝʥʠʠ ʠʭ ʚ 

ʧʨʦʜʫʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʥʘʨʷʜʫ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʛʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ [1, 2, 3]. 

ɺ ʫʩʣʦʚʠʷʭ ʜʦʨʦʛʦʚʠʟʥʳ ʠ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʪʝʭʥʦʛʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʘʟʨʘʙʦʪʢʝ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʢʦʥʮʝʧʮʠʠ ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʦʩʚʦʝʥʠʝ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ, ʩʠʜʝʨʘʪʦʚ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʬʠʪʦʤʘʩʩʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʪʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ ʚ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʘʭ [4, 5, 6, 7]. 

ɻʦʨʦʭ ʦʯʝʥʴ ʪʨʝʙʦʚʘʪʝʣʝʥ ʢ ʩʦʩʪʦʷʥʠʶ ʠ ʢʘʯʝʩʪʚʫ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʝʥʝʝ ʨʘʟʚʠʪʦʡ ʝʛʦ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʟʝʨʥʦʙʦʙʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʟʜʘʥʠʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʬʠʢʩʘʮʠʠ 

ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʣʠʰʴ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʚʣʘʛʦʡ. ʇʦʵʪʦʤʫ ʢʨʦʤʝ 

ɺ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (43) ǐ ʏʘʩʪʴ 3 ǐ ʗʥʚʘʨʴ 

 

25 

 

ʩʦʟʜʘʥʠʷ ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʝʝ 

ʚʣʘʞʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ 60-70 % ʦʪ ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ. 

ɺʦʧʨʦʩʳ ʩʧʦʩʦʙʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʛʦʨʦʭ ʦʩʪʘʶʪʩʷ ʜʦ ʩʠʭ ʧʦʨ ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ. ʆʜʥʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʦʜ ʛʦʨʦʭ ʣʫʯʰʝ ʧʘʭʘʪʴ [6], ʜʨʫʛʠʝ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ [5], 

ʪʨʝʪʴʠ ï ñʥʫʣʝʚʦʡò [10]. ʇʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʪʘʢʦʡ ʨʘʟʥʦʙʦʡ ʦʙʲʷʩʥʷʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ, ʦʢʘʟʳʚʘʶʱʠʤʠ  ʩʫʱʝʩʪʚʝʥʥʦʝ  ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʚʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʛʦʨʦʭ ʚ ʦʙʱʝʤ-ʪʦ ʧʨʠʝʤ, ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʡ, ʦʥ ʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʝʥ, ʯʝʤ 

ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʳ ʠ ʩʣʘʙʝʝ ʦʢʫʧʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʯʝʤ, ʢ ʧʨʠʤʝʨʫ, ʟʣʘʢʠ [7]. ʀ ʘʩʩʦʨʪʠʤʝʥʪ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʘʟʦʪʥʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʠ ʣʠʰʴ ʥʘ ʦʯʝʥʴ ʙʝʜʥʳʭ ʧʦʯʚʘʭ ʧʦʜ ʥʝʛʦ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ 15-20 ʢʛ/ʛʘ ʘʟʦʪʘ ʚ ʚʠʜʝ ʧʨʠʧʦʩʝʚʥʦʛʦ ʫʜʦʙʨʝʥʠʷ. 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʜʣʠʪʝʣʴʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ʥʘ ʯʝʨʥʦʟʝʤʝ ʪʠʧʠʯʥʦʤ ʩʦ ʩʣʝʜʫʶʱʝʡ 

ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ: ʩʦʜʝʨʞʘʥʠʝ  ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 5,18-5,32 % ʛʫʤʫʩʘ, 52-58 ʤʛ/ʢʛ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ 

ʠ 95-105 ʤʛ/ʢʛ ʧʦʯʚʳ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ, ʨʅʩʦʣ. ï 5,8-6,4.  

ɻʦʨʦʭ ʚʦʟʜʝʣʳʚʘʣʩʷ ʚ ʟʝʨʥʦʧʨʦʧʘʰʥʦʤ  ʩʝʚʦʦʙʦʨʦʪʝ ʩʦ ʩʣʝʜʫʶʱʠʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʢʫʣʴʪʫʨ: ʛʦʨʦʭ, ʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘ, ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʢʫʢʫʨʫʟʘ ʥʘ ʩʠʣʦʩ, ʷʯʤʝʥʴ. ɺʭʦʞʜʝʥʠʝ ʚ ʦʧʳʪ ʧʨʦʠʟʚʦʜʠʣʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʦʡ, ʢʫʣʴʪʫʨʦʡ, 

ʧʦʜ ʢʦʪʦʨʫʶ ʚʥʦʩʠʣʠ ʥʘʚʦʟ. 

ɺ ʦʧʳʪʝ ʠʟʫʯʘʣʠ ʪʨʠ ʩʧʦʩʦʙʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: ʦʪʚʘʣʴʥʫʶ ʚʩʧʘʰʢʫ  ʥʘ ʛʣʫʙʠʥʫ  20-22 ʩʤ, ʙʝʟʦʪʚʘʣʴʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʥʘ ʪʫ ʞʝ ʛʣʫʙʠʥʫ ʠ ʜʠʩʢʦʚʘʥʠʝ ʥʘ ʛʣʫʙʠʥʫ 6-8 ʩʤ. 

ɺ ʨʦʪʘʮʠʠ ʩʝʚʦʦʙʦʨʦʪʘ ʧʦ ʧʨʠʥʮʠʧʫ ʨʘʩʱʝʧʣʝʥʥʦʡ ʜʝʣʷʥʢʠ ʥʘ ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘʢʣʘʜʳʚʘʣʠ ʜʚʘ ʬʦʥʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ (40 ʪ/ʛʘ ʠ 80 ʪ/ʛʘ ʧʦʜ ʩʘʭʘʨʥʫʶ ʩʚʝʢʣʫ, ʠʣʠ 8 ʠ 16 ʪ/ʛʘ ʩʝʚʦʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ) ʠ ʪʨʠ ʜʦʟʳ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ï 0, N30P80K80, N60P160K160 ʧʦʜ ʛʦʨʦʭ.  ɺʭʦʞʜʝʥʠʝ ʚ ʦʧʳʪ ʧʨʦʠʟʚʦʜʠʣʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʦʡ. 

ʇʦʚʪʦʨʥʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ï ʪʨʝʭʢʨʘʪʥʘʷ, ʚʦ ʚʨʝʤʝʥʠ ï ʧʷʪʠʢʨʘʪʥʘʷ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʨʦʭʘ ʦʢʘʟʘʣʦʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ  ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ: ʪʘʤ, ʛʜʝ 

ʦʥʠ ʥʝ ʚʥʦʩʠʣʠʩʴ, ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʧʦʣʫʯʝʥ ʧʦ ʚʩʧʘʰʢʝ, ʥʘʠʤʝʥʴʰʠʡ ï ʧʦ ʙʝʟʦʪʚʘʣʴʥʦʡ  

ʦʙʨʘʙʦʪʢʝ, ʤʠʥʠʤʘʣʴʥʘʷ  ʦʙʨʘʙʦʪʢʘ ʟʘʥʷʣʘ ʧʨʦʤʝʞʫʪʦʯʥʦʝ  ʧʦʣʦʞʝʥʠʝ  (ʪʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʛʨʦʧʨʠʤyʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ  ʛʦʨʦʭʘ (1991ï2010  ʛ.ʛ.) 

ʅʘʚʦʟ, 

ʪ/ʛʘ 

ʄʠʥʝʨʘʣʴ-ʥʳʝ. 

ʫʜʦʙʨ., ʝʜ. 

ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ 

ʚʩʧʘʰʢʘ ʙʝʟʦʪʚʘʣʴʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ 

ʏʠʩʪʳʡ ʜʦʭʦʜ, ʪʳʩ. ʨʫʙ./ʛʘ  
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ʅʘʧʨʠʤʝʨ, ʦʪ ʚʩʧʘʰʢʠ ʥʘ ʘʙʩʦʣʶʪʥʦʤ ʢʦʥʪʨʦʣʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 12,8 ʪʳʩʷʯ ʨʫʙʣʝʡ ʩ ʛʝʢʪʘʨʘ, ʦʪ ʤʠʥʠʤʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ï 12,4 ʘ ʙʝʟʦʪʚʘʣʴʥʦʡ ï 11,9. ʇʨʠ ʚʥʝʩʝʥʠʠ ʞʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʳʭʦʜʠʪ 

ʤʠʥʠʤʘʣʴʥʘʷ  ʦʙʨʘʙʦʪʢʘ   ʧʦʯʚʳ. ʅʘ   ʙʝʟʥʘʚʦʟʥʦʤ   ʬʦʥʝ   ʵʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʛʣʫʙʦʢʠʤʠ ʦʙʨʘʙʦʪʢʘʤʠ 

ʩʦʩʪʘʚʣʷʝʪ 0,6-1,2 ʪʳʩʷʯʠ ʨʫʙʣʝʡ ʩ ʛʝʢʪʘʨʘ, ʥʘ ʬʦʥʝ ʦʜʥʦʡ ʜʦʟʳ ʥʘʚʦʟʘ  - 0,4-1,3 ʪʳʩʷʯʠ,  ʥʘ ʬʦʥʝ ʜʚʫʭ ʜʦʟ ʥʘʚʦʟʘ ï 

0,8-1,1. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʧʨʠ ʚʥʝʩʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʛʣʫʙʦʢʦʡ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ï ʚʩʧʘʰʢʝ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʚʩʧʘʰʢʠ ʧʝʨʝʜ ʙʝʟʦʪʚʘʣʴʥʳʤʠ ʦʙʨʘʙʦʪʢʘʤʠ ʧʦʯʚʳ 

(ʛʣʫʙʦʢʦʡ ʠ ʤʝʣʢʦʡ) ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘʜʮʘʪʴ ʣʝʪ 0,9 ʪʳʩʷʯʠ ʨʫʙʣʝʡ ʩ ʛʝʢʪʘʨʘ. ʉ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʚʥʝʩʝʥʥʳʭ ʥʘ ʥʘʚʦʟʥʦʤ ʬʦʥʝ, ʯʠʩʪʳʡ ʜʦʭʦʜ ʥʘʠʙʦʣʴʰʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʦʢ ʙʝʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʙʳʣʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʥʘ ʚʩʝʭ 

ʩʧʦʩʦʙʘʭ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʢʘʢ ʥʘ ʙʝʟʥʘʚʦʟʥʦʤ ʬʦʥʝ, ʪʘʢ ʠ ʥʘ 

ʬʦʥʝ ʜʚʫʭ ʥʘʚʦʟʥʳʭ ʫʨʦʚʥʝʡ ʟʘʤʝʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʩʪʘʚʘʣʦʩʴ  ʟʘ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ  ʧʦʯʚʳ (ʨʠʩʫʥʦʢ). 
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ʏʠʩʪʳʡ ʜʦʭʦʜ ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠʤʝʣ ʤʝʩʪʦ ʧʦ ʚʩʝʤ  ʩʧʦʩʦʙʘʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʘ 

ʫʜʚʦʝʥʠʝ ʫʨʦʚʥʷ ʫʜʦʙʨʝʥʥʦʩʪʠ ʙʳʣʦ ʦʧʨʘʚʜʘʥʥʳʤ ʣʠʰʴ ʧʦ ʦʙʨʘʙʦʪʢʘʤ ʩ ʦʙʦʨʦʪʦʤ ʧʣʘʩʪʘ ï ʛʣʫʙʦʢʠʤ ʠʣʠ ʤʝʣʢʠʤ; 

ʫʜʚʦʝʥʠʝ ʜʦʟʳ ʧʦ ʛʣʫʙʦʢʦʤʫ ʙʝʟʦʪʚʘʣʴʥʦʤʫ ʨʳʭʣʝʥʠʶ ʧʨʠʚʝʣʦ ʢ ʘʙʩʦʣʶʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʫʜʦʙʨʝʥʠʡ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʪʘʢ ʠ ʤʝʩʪʥʳʭ ʩʥʠʞʘʝʪʩʷ  ʧʦ ʩʨʘʚʥʝʥʠʶ  ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʠ 

ʪʝʤ ʩʠʣʴʥʝʝ, ʯʝʤ ʚʳʰʝ ʜʦʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʝʟ ʚʥʝʩʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ (ʯʠʩʪʳʡ ʜʦʭʦʜ ʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ) ʙʳʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦ ʚʩʧʘʰʢʝ, ʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ï ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʥʝʛʣʫʙʦʢʦʛʦ ʜʠʩʢʦʚʘʥʠʷ. ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʠ ʥʘʚʦʟ ʧʦʚʳʰʘʣʠ ʫʨʦʚʝʥʴ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ, ʘ ʚ 

ʮʝʣʦʤ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʵʪʦʤ ʧʦ ʫʨʦʚʥʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʛʨʳʚʘʣʠ ʘʙʩʦʣʶʪʥʦʤʫ ʢʦʥʪʨʦʣʶ. 

ʏʠʩʪʳʡ ʜʦʭʦʜ  ʪʝʭʥʦʣʦʛʠʡ ʚ ʘʩʧʝʢʪʝ  ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʙʳʣ  ʥʘʠʙʦʣʴʰʠʤ ʚ ʚʘʨʠʘʥʪʘʭ ʙʝʟ 

ʚʥʝʩʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʚʩʧʘʰʢʝ, ʘ ʧʨʠ ʠʭ ʧʨʠʤʝʥʝʥʠʠ ï ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʠʤʝʣʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʚʩʝʤ ʢʦʤʙʠʥʘʮʠʷʤ ʘʛʨʦʨʝʩʫʨʩʦʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ. 

 
 

 
 

ʈʠʩ. ï ɺʣʠʷʥʠʝ  ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʛʦʨʦʭʘ (1991-2010 ʛ.ʛ.) 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (43) ǐ ʏʘʩʪʴ 3 ǐ ʗʥʚʘʨʴ 

 

27 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɾʫʯʝʥʢʦ ɸ.ɸ. ʈʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʚ ʈʦʩʩʠʠ (ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ). ï ʄ.: ɸʛʨʦʨʝʩʫʨʩ, 

2004. ï 1110 ʩ.  

2. ʂʠʨʶʰʠʥ ɺ.ʀ. ʊʝʦʨʠʷ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ï ʄʦʩʢʚʘ, 

ʂʦʣʦʩ. 2011. ï 443 ʩ.  

3. ɿʘʜʦʨʠʥ ɸ.ɼ., ʀʩʘʝʚ ɸ.ʇ. ʆ ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ ʨʦʣʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ: ʊʝʟ. ʜʦʢʣ. ʈʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬ. ï ʆʨʝʣ, 1999. ï ʩ.58-60.  

4. ʇʦʩʳʧʘʥʦʚ ɻ.ʉ. ʌʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʟʦʪʬʠʢʩʘʮʠʠ ʙʦʙʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ // 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʘʟʦʪ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʉʉʉʈ. ï ʄ.: ʅʘʫʢʘ, 1989. ï ʉ. 37-39.  

5. ʃʦʰʘʢʦʚ ɺ.ɻ., ʀʚʘʥʦʚ ʖ.ɼ., ʅʠʢʦʣʘʝʚ ɺ.ɸ. ʇʫʪʠ ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ ʥʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʈʦʩʩʠʠ // 
ʉʝʚʦʦʙʦʨʦʪ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʟʝʤʣʝʜʝʣʠʠ. - ʄ.: ʀʟʜ-ʚʦ ʄʉʍɸ, 2004. - ʩ. 161-165.  

6. ʏʝʨʥʷʚʩʢʠʡ ɸ ʅ ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʝʛʦ ʢʘʯʝʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ /ɸʅ ʏʝʨʥʷʚʩʢʠʡ, ʂ ʅ ʏʝʨʥʷʚʩʢʠʡ, ɺ ɼ ʉʦʣʦʚʠʯʝʥʢʦ // ʀʥʥʦʚʘʮʠʠ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʟʝʤʣʝʜʝʣʠʠ. ʉʙ ʜʦʢʣʘʜʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ɺʅʀʀɿʠɿʇʕ 

7. ʅʠʢʠʪʠʥ ɺ.ɺ. ʋʜʦʙʨʝʥʠʝ ʠ ʫʨʦʞʘʡ ʛʦʨʦʭʘ ʥʘ ʯʝʨʥʦʟʝʤʘʭ//ɿʝʨʥʦʚʦʝ ʭʦʟʷʡʩʪʚʦ. ï 1988. N 9. ï C. 40-41. 
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ʅʠʢʠʪʠʥ ɺ.ɺ.
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, ʉʦʣʦʚʠʯʝʥʢʦ ɺ.ɼ.

2
, ʅʘʚʘʣʴʥʝʚ ɺ.ɺ.

3
 

1
ɼʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

2
ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

3
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʫʢ, ʌɻɹʅʋ çɹʝʣʛʦʨʦʜʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè 

ɺʃʀʗʅʀɽ ʆʉʅʆɺʅʆʁ ʆɹʈɸɹʆʊʂʀ ʇʆʏɺʓ ʀ ʋɼʆɹʈɽʅʀʁ ʅɸ ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ 

ʊɽʍʅʆʃʆɻʀʀ ɺʆɿɼɽʃʓɺɸʅʀʗ ʄʅʆɻʆʃɽʊʅʀʍ ʊʈɸɺ 

ɸʥʥʦʪʘʮʠʷ 
ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʯʝʪʳʨʝʭ ʨʦʪʘʮʠʡ ʧʷʪʠʧʦʣʴʥʦʛʦ ʧʣʦʜʦʩʤʝʥʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ. ʕʩʧʘʨʮʝʪ ʜʦʩʪʦʚʝʨʥʦ-

ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʟʳʚʘʝʪʩʷ ʥʘ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʚʥʝʩʝʥʥʳʝ ʧʦʜ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʢʫʣʴʪʫʨʳ. 

ʆʜʥʘʢʦ ʦʪʟʳʚʯʠʚʦʩʪʴ ʢʫʣʴʪʫʨʳ ʥʘ ʘʛʨʦʛʝʥʥʳʝ ʨʝʩʫʨʩʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ  ʛʦʜʦʤ  ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʏʠʩʪʳʡ ʜʦʭʦʜ  ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʦ ʚʘʨʠʘʥʪʘʤ ʙʳʣʠ ʚʳʰʝ ʥʘ ʪʨʘʚʘʭ ʧʝʨʚʦʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ, ʘ 

ʩʨʝʜʠ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʪʨʘʚʘʭ ʧʝʨʚʦʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘʜʮʘʪʴ ʣʝʪ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ. ɺ ʩʫʤʤʝ ʧʦ ʪʨʘʚʘʤ 1
ʛʦ

 ʠ 

2
ʛʦ

 ʛʦʜʦʚ ʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʚʩʝʤ ʦʙʨʘʙʦʪʢʘʤ ʧʦʯʚʳ ʧʦʣʫʯʝʥʳ  ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʩʧʘʨʮʝʪ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʯʠʩʪʳʡ ʜʦʭʦʜ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 
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THE INFLUENCE OF MAIN SOIL TILLAGE AND FERTILIZERS ON THE ECONOMIC PERFORMANCE 

OF THE TECHNOLOGY OF CULTIVATION OF PERENNIAL GRASSES  

Abstract 
The results of four rotations of five-course crop rotation are analyzed. Sainfoin significantly-positively responds to 

organic and mineral fertilizers introduced under the previous cultures. However, the reaction of culture on agrogene 

resources to a certain extent is governed by the year of its use. Net income and profitability were higher on options herbs first 

year of use, and among the types of main soil tillage on herbs of the first year of use on average for twenty years, the highest 

economic criteria were obtained from minimum tillage, and herbs of the second year is minor peeling. In the sum, both the 

damage of years of use on all soil tillage is obtained almost the same results. 

Keywords: sainfoin, mineral fertilizers, organic fertilizers, net income, profitability. 

 

ʥʦʛʦʣʝʪʥʠʝ ʙʦʙʦʚʳʝ ʪʨʘʚʳ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʆʥʠ ʤʝʥʴʰʝ, ʯʝʤ ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʳ, 

ʠʩʪʦʱʘʶʪ ʧʦʯʚʫ. ɹʝʣʢʠ ʙʦʙʦʚʳʭ ʪʨʘʚ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʬʨʘʢʮʠʡ, ʙʳʩʪʨʝʝ ʤʠʥʝʨʘʣʠʟʫʶʪʩʷ ʠ 

ʚʳʩʚʦʙʦʞʜʘʶʪ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʢʫʣʴʪʫʨ. ɹʦʙʦʚʳʝ ʨʘʩʪʝʥʠʷ ʯʘʩʪʴ ʘʟʦʪʘ ʙʝʨʫʪ ʠʟ ʤʠʥʝʨʘʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʧʦʯʚʳ, ʘ ʯʘʩʪʴ ʩʚʷʟʳʚʘʶʪ ʠʟ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʟʦʪʘ ʘʪʤʦʩʬʝʨʳ. 

ʄ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (43) ǐ ʏʘʩʪʴ 3 ǐ ʗʥʚʘʨʴ 
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ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 2/3 ʥʘʢʘʧʣʠʚʘʝʤʦʛʦ ʘʟʦʪʘ ʙʦʙʦʚʳʝ ʨʘʩʪʝʥʠʷ ʙʝʨʫʪ ʠʟ ʚʦʟʜʫʭʘ, 1/3 - ʠʟ ʧʦʯʚʳ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʘʟʦʪʘ, 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʢʣʫʙʝʥʴʢʦʚʳʤʠ ʙʘʢʪʝʨʠʷʤʠ, ʚʳʥʦʩʠʪʩʷ ʫʨʦʞʘʝʤ, ʪʘʢ ʢʘʢ ʩʘʤʠ ʙʦʙʦʚʳʝ ʨʘʩʪʝʥʠʷ ʧʨʠ ʚʝʛʝʪʘʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʠʤʠ ʘʟʦʪʘ.  

ʇʨʠʤʝʨʥʦ 25ï40% ʢʦʨʥʝʚʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ ʦʩʪʘʝʪʩʷ ʚ ʧʦʯʚʝ; ʦʢʦʣʦ 25% ʘʟʦʪʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʢʫʣʴʪʫʨʦʡ ʠ 15% ʝʱʝ ʜʚʫʤʷ ʧʦʩʣʝʜʫʶʱʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ 

ʚ ʛʫʤʫʩʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʧʳʪʘʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʥʘ ʙʦʙʦʚʳʭ ʪʨʘʚʘʭ ʥʝʵʬʬʝʢʪʠʚʥʳ, ʠ ʝʩʣʠ ʜʘʞʝ 

ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ, ʪʦ ʟʘʤʝʪʥʦ ʧʘʜʘʝʪ ʘʟʦʪʬʠʢʩʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ [1,2].  

ʉʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʜʠʢʪʫʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʚʣʠʷʥʠʝʤ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ, ʧʦʜ 

ʢʦʪʦʨʳʡ ʧʦʜʩʝʚʘʶʪʩʷ ʪʨʘʚʳ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʥʫʶ ʢʫʣʴʪʫʨʫ. ʆʧʳʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʪʨʘʚ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʣʫʙʦʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʧʦʢʨʦʚʥʫʶ ʢʫʣʴʪʫʨʫ ï ʚʩʧʘʰʢʫ [3,4] ʠʣʠ ʙʝʟʦʪʚʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ [5, 6, 7]. 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʜʣʠʪʝʣʴʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ʥʘ ʯʝʨʥʦʟʝʤʝ ʪʠʧʠʯʥʦʤ ʩʦ ʩʣʝʜʫʶʱʝʡ 

ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ: ʩʦʜʝʨʞʘʥʠʝ  ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 5,18-5,32 % ʛʫʤʫʩʘ, 52-58 ʤʛ/ʢʛ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ 

ʠ 95-105 ʤʛ/ʢʛ ʧʦʯʚʳ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ, ʨʅʩʦʣ. ï 5,8-6,4.  

ɺ ʢʘʯʝʩʪʚʝ ʤʥʦʛʦʣʝʪʥʝʡ ʙʦʙʦʚʦʡ ʢʫʣʴʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʩʧʘʨʮʝʪ ʚ ʧʣʦʜʦʩʤʝʥʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʩʦ ʩʣʝʜʫʶʱʠʤ 

ʯʝʨʝʜʦʚʘʥʠʝʤ ʢʫʣʴʪʫʨ: ʵʩʧʘʨʮʝʪ ʧʝʨʚʦʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ, ʵʩʧʘʨʮʝʪ ʚʪʦʨʦʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, 

ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʷʯʤʝʥʴ c ʧʦʜʩʝʚʦʤ ʵʩʧʘʨʮʝʪʘ.  

ɺ ʦʧʳʪʝ ʠʟʫʯʘʣʠ ʪʨʠ ʩʧʦʩʦʙʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: ʦʪʚʘʣʴʥʫʶ ʚʩʧʘʰʢʫ  ʥʘ ʛʣʫʙʠʥʫ  20-22 ʩʤ, ʙʝʟʦʪʚʘʣʴʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʥʘ ʪʫ ʞʝ ʛʣʫʙʠʥʫ ʠ ʜʠʩʢʦʚʘʥʠʝ ʥʘ ʛʣʫʙʠʥʫ 6-8 ʩʤ. ʋʢʘʟʘʥʥʳʝ ʦʙʨʘʙʦʪʢʠ ʧʨʦʚʦʜʠʣʠ ʧʦʜ ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ 

ʢʫʣʴʪʫʨʫ ï ʷʯʤʝʥʴ, ʘ ʵʩʧʘʨʮʝʪ ʠʩʧʳʪʳʚʘʣ ʠʭ ʧʦʩʣʝʜʝʡʩʪʚʠʝ.  

ɺ ʩʝʚʦʦʙʦʨʦʪʝ ʧʦ ʧʨʠʥʮʠʧʫ ʨʘʩʱʝʧʣʝʥʥʦʡ ʜʝʣʷʥʢʠ ʥʘ ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘʢʣʘʜʳʚʘʣʠ ʜʚʘ ʬʦʥʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ (40 ʪ/ʛʘ ʠ 80 ʪ/ʛʘ ʧʦʜ ʩʘʭʘʨʥʫʶ ʩʚʝʢʣʫ) ʠ ʪʨʠ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ  (ʧʦʜ ʷʯʤʝʥʴ ï 0, 

N50P130K130, N100P260K260). ɺʭʦʞʜʝʥʠʝ ʚ ʦʧʳʪ ʧʨʦʠʟʚʦʜʠʣʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʦʡ. 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʜ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ  - ʷʯʤʝʥʴ. 

ʊʘʢ, ʝʩʣʠ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʚʘʨʠʘʥʪʦʚ  ʥʘ ʪʨʘʚʘʭ ʧʝʨʚʦʛʦ ʛʦʜʘ ʙʳʣʦ ʙʦʣʴʰʝ ʧʦʣʫʯʝʥʦ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ, ʪʦ ʥʘ ʪʨʘʚʘʭ ʚʪʦʨʦʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ ï ʧʦ ʚʩʧʘʰʢʝ (ʪʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʛʨʦʧʨʠʝʤʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ (1990-2010 ʛ.ʛ.) 

 

ʅʘ- 

ʚʦʟ, 

ʪ/ʛʘ 

ʄʠʥʝʨʘʣʴʥ. 

ʫʜʦʙʨ., 

ʝʜ. 

ʊʨʘʚʳ 1-ʛʦ ʛʦʜʘ ʊʨʘʚʳ 2-ʛʦ ʛʦʜʘ ʉʨʝʜʥʝʝ 

ɺ* ɹ ʄ ɺ ɹ ʄ ɺ ɹ ʄ 

ʏʠʩʪʳʡ ʜʦʭʦʜ, ʪʳʩ.  ʨʫʙ./ʛʘ 

 

0 

 

0 7,48 7,21 7,66 6,79 6,81 6,83 7,14 7,01 7,25 

1**  6,55 6,20 6,47 5,41 5,57 5,45 5,98 5,89 5,96 

2 5,06 4,79 5,05 3,73 4,03 3,72 4,40 4,41 4,39 

 

8 

 

0 7,11 7,14 7,35 6,63 6,56 6,39 6,87 6,85 6,87 

1 5,95 5,66 6,23 4,96 4,71 4,57 5,46 5,19 5,40 

2 4,46 4,34 4,64 2,94 2,64 2,40 3,70 3,49 3,52 

 

16 

0 6,51 6,33 6,79 5,96 5,46 5,70 6,25 5,90 6,25 

1 5,33 5,39 5,56 4,59 4,07 4,08 4,96 4,73 4,82 

2 3,86 3,83 4,23 2,56 1,91 2,03 3,21 2,87 3,13 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, % 

 

0 

 

0 479 462 490 435 436 437 457 449 464 

1**  161 153 159 118 121 119 140 137 139 

2 77 73 77 49 53 49 63 63 63 

 

8 

 

0 264 264 272 224 222 216 244 243 244 

1 114 109 120 83 78 76 99 94 98 

2 58 569 60 33 29 27 41 43 44 

 

16 

0 169 165 177 137 125 131 153 145 154 

1 84 85 88 62 55 55 73 70 72 

2 44 43 48 25 18 19 31 31 34 

*  ɺ ï ʚʩʧʘʰʢʘ, ɹ ï ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʄ ï ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ; 

** N50P130K130 ʧʦʜ ʷʯʤʝʥʴ ʩ ʧʦʜʩʝʚʦʤ ʵʩʧʘʨʮʝʪʘ. 

 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʮʝʣʦʤ ʧʦ ʙʣʦʢʫ ʩʦ ʚʩʝʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʪʨʘʚʳ ʧʝʨʚʦʛʦ 

ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʣʠ ʧʦ ʚʩʧʘʰʢʝ 5,81 ʪʳʩʷʯʠ ʨʫʙʣʝʡ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ, ʪʦ ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 6,00. 

ʅʘ ʪʨʘʚʘʭ ʚʪʦʨʦʛʦ ʛʦʜʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʚʩʧʘʰʢʘ ʦʙʝʩʧʝʯʠʣʘ 4,84 ʪʳʩʷʯʠ 

ʨʫʙʣʝʡ,  ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ -  4,57 ʪʳʩʷʯ ʨʫʙʣʝʡ. ɸ ʚ ʩʨʝʜʥʝʤ ʧʦ ʪʨʘʚʘʤ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ  

ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳ (ʨʠʩʫʥʦʢ). 
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ʈʠʩ. ï ɺʣʠʷʥʠʝ  ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʟʘ ʜʚʘ 

ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʩʨʝʜʥʝʤ (1990-2010 ʛ.ʛ.) 

 

ʋʨʦʞʘʡʥʦʩʪʴ ʪʨʘʚ ʧʝʨʚʦʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʪʨʘʚ ʚʪʦʨʦʛʦ ʛʦʜʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ  

ʫʭʫʜʰʝʥʠʝʤ  ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ  ʧʘʨʘʤʝʪʨʦʚ  ʚʦ  

ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʧʦʩʣʝʜʥʠʭ. ʇʦʵʪʦʤʫ ʠ ʘʙʩʦʣʶʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ, ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʥʘ ʪʨʘʚʘʭ 

ʧʝʨʚʦʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ ʙʳʣʠ ʚʳʰʝ. 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʨʝʩʫʨʩʦʚ ʧʦ ʚʠʜʘʤ ʦʙʨʘʙʦʪʦʢ ʙʳʣʘ ʙʣʠʟʢʦʡ ʢʘʢ ʧʦ ʪʨʘʚʘʤ ʨʘʟʥʳʭ ʣʝʪ, ʪʘʢ ʠ ʤʝʞʜʫ ʦʙʨʘʙʦʪʢʘʤʠ, 

ʧʦʵʪʦʤʫ ʦ ʨʘʟʣʠʯʠʷʭ ʚ ʘʙʩʦʣʶʪʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʤʦʞʥʦ ʩʫʜʠʪʴ ʣʠʰʴ ʢʘʢ ʦ ʪʝʥʜʝʥʮʠʦʟʥʦʤ ʷʚʣʝʥʠʠ. ʇʨʠ ʚʥʝʩʝʥʠʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ   ʧʨʘʢʪʠʯʝʩʢʠ   ʦʜʠʥʘʢʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ  

ʧʦʯʚʳ, ʧʨʦʚʝʜʝʥʥʦʡ  ʧʦʜ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʢʫʣʴʪʫʨʳ. 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʞʝ ʥʘʚʦʟʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʥʘ ʪʨʘʚʘʭ ʧʝʨʚʦʛʦ ʛʦʜʘ ʙʳʣʘ ʚʳʰʝ ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʘ ʥʘ 

ʪʨʘʚʘʭ ʚʪʦʨʦʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ ï ʧʦ ʚʩʧʘʰʢʝ. ʊʘʢ,    ʚ   ʧʝʨʚʦʤ   ʩʣʫʯʘʝ   ʧʦ   ʚʩʧʘʰʢʝ   ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ   ʩʦʩʪʘʚʠʣʘ 

169-264%, ʘ ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ï 177-272%, ʚʦ ʚʪʦʨʦʤ ï 137-224 ʠ 131-216% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʇʨʠ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ  ʠʤʝʣʘ ʤʝʩʪʦ ʪʘ ʞʝ ʪʝʥʜʝʥʮʠʷ: ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ  

ʙʳʣ ʧʦʣʫʯʝʥ ʥʘ ʪʨʘʚʘʭ ʧʝʨʚʦʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ, ʘ ʥʘ ʪʨʘʚʘʭ ʚʪʦʨʦʛʦ ʛʦʜʘ  - ʧʦ 

ʚʩʧʘʰʢʝ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʜ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ  ʢʫʣʴʪʫʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʨʝʜʥʝʤ ʧʦ ʪʨʘʚʘʤ ʦʙʦʠʭ ʣʝʪ ʧʦʣʴʟʦʚʘʥʠʷ ʩʫʤʤʳ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʯʝʪʳʨʝ ʨʦʪʘʮʠʠ 

ʩʝʚʦʦʙʦʨʦʪʘ ʧʦ ʦʙʝʠʤ ʦʙʨʘʙʦʪʢʘʤ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʣʠʩʴ, ʘ ʧʦ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʥʘ ʧʦʚʳʰʝʥʥʳʭ ʫʜʦʙʨʠʪʝʣʴʥʳʭ 

ʬʦʥʘʭ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʜʘʪʴ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ. 
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ʨʘʟʣʠʯʥʳʭ ʩʨʦʢʦʚ ʠ ʩʧʦʩʦʙʦʚ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʥʦʚʳʭ 

ʬʦʨʤ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ.  
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ʫʨʦʞʘʡʥʦʩʪʴ. 
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THE SYSTEM OF APPLICATION OF FERTILIZERS UNDER MAIZE  

IN THE CENTRAL -CHERNOZEM REGION  

Abstract 
For conditions of the Voronezh region science-based system of application of fertilizers for corn, based on the conditions 

of availability of soil with mineral nutrients, predecessors, terms, methods and the depth of the main tillage, the responsiveness 

of varieties to fertilizer, the effect of different timing and methods of fertilizer application, the efficacy of stimulators of plant 

growth, new forms of macro - and micronutrients and physiologically active substances has developed. 

Keywords: fertilizers, areprepared, corn, corn hybrids, correction factors, productivity. 

 

ʚʝʜʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 20-ʛʦ ʚʝʢʘ, ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʳ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʢʫʢʫʨʫʟʫ ʠ ʜʨʫʛʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʢʫʣʴʪʫʨʳ (2, 6, 8, 9, 15, 16), ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʛʦ ʨʝʛʠʦʥʘ (4, 6, 14). ʆʜʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʮʝʥ ʤʝʞʜʫ ʫʜʦʙʨʝʥʠʷʤʠ ʠ  ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʝʡ, ʧʨʦʠʟʦʰʝʜʰʝʡ ʚ ʧʦʩʣʝʜʥʠʝ 1,5-2 

ɺ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (43) ǐ ʏʘʩʪʴ 3 ǐ ʗʥʚʘʨʴ 
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ʜʝʩʷʪʠʣʝʪʠʷ, ʦʙʫʩʣʦʚʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʢʣʘʜʳʚʘʶʪʩʷ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʥʦʨʤ, ʜʦʟ ʠ ʩʨʦʢʦʚ 

ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʩ ʫʯʝʪʦʤ ʧʦʯʚʝʥʥʳʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (5, 10, 12, 13), ʚʥʝʜʨʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʥʦʚʳʭ ʘʛʨʦʭʠʤʠʢʘʪʦʚ, ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʨʝʛʫʣʷʪʦʨʦʚ ʠ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ 

ʠ ʜʨ. (1, 3, 7, 11). ʈʘʟʨʘʙʦʪʢʘ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʠʪ ʦʙʦʩʥʦʚʘʪʴ ʩʥʠʞʝʥʠʝ ʥʦʨʤ ʚʥʝʩʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ 

ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠ ʜʘʞʝ ʧʦʚʳʰʝʥʠʠ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ.  

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʭ 

ʦʧʳʪʦʚ ʦʪʜʝʣʘ ʘʛʨʦʭʠʤʠʠ ʌɻɹʅʋ çʅʀʀʉʍ ʎʏʇ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘè, ʦʙʦʙʱʝʥʠʷ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʧʦ ɻʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʦʧʳʪʦʚ ʩ ʫʜʦʙʨʝʥʠʷʤʠ ʠ ʤʝʪʦʜʠʢʠ 

ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʣʠʪʝʣʴʥʳʭ ʦʧʳʪʘʭ ʩ ʫʜʦʙʨʝʥʠʷʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 25-30 ʣʝʪ, ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ 

ʢʫʢʫʨʫʟʫ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʫʯʝʪʘ ʧʦʯʚʝʥʥʳʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʘʛʨʦʧʨʝʧʘʨʘʪʦʚ ʚ 

ʪʝʭʥʦʣʦʛʠʶ ʚʦʟʜʝʣʳʚʘʥʠʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. ʈʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʨʘʥʝʝ ʥʦʨʤʳ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʢʫʢʫʨʫʟʫ (ʪʘʙʣ. 1) 

ʧʨʝʜʣʦʞʝʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʣʝʡ ʧʦʜʚʠʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ  

 ʧʦʜ ʢʫʢʫʨʫʟʫ ʜʣʷ ʫʩʣʦʚʠʡ ʎʏɿ 

ɺʳʱʝʣʦʯʝʥʥʳʝ 

ʯʝʨʥʦʟʝʤʳ 

ʊʠʧʠʯʥʳʝ 

ʯʝʨʥʦʟʝʤʳ 

ʆʙʳʢʥʦʚʝʥʥʳʝ 

ʯʝʨʥʦʟʝʤʳ 

ʖʞʥʳʝ 

ʯʝʨʥʦʟʝʤʳ 

N60P60K60 N40P60K60 N40P60 ʂ40 N30P50ʂ30 

 

ʊʘʙʣʠʮʘ 2 ï ʇʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʥʦʨʤʘʤ 

ʬʦʩʬʦʨʥʳʭ ʠ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʢʫʢʫʨʫʟʫ 

ʋʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 
ʕʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ 

ʬʦʩʬʦʨ ʢʘʣʠʡ 

ʆʯʝʥʴ ʥʠʟʢʠʡ  1,5 1,5 

ʅʠʟʢʠʡ  1,3 1,3 

ʉʨʝʜʥʠʡ  1,0 1,0 

ʇʦʚʳʰʝʥʥʳʡ  0,5 0,75 

ɺʳʩʦʢʠʡ  0,2 0,5 

ʆʯʝʥʴ ʚʳʩʦʢʠʡ  0 0 

 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ ʨʘʩʯʝʪʝ ʜʦʟ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʟʚʦʣʷʝʪ, ʥʝ ʩʥʠʞʘʷ ʫʨʦʞʘʷ ʥʘ 

ʧʦʯʚʘʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʜʦʟʳ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʥʘ ʧʦʣʷʭ ʩ 

ʥʠʟʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʜʦʟ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʫʜʦʙʨʝʥʠʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ, ʘ ʧʨʷʤʦʝ ʠʭ ʜʝʡʩʪʚʠʝ ʯʘʩʪʦ 

ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʧʦʩʣʝʜʝʡʩʪʚʠʝ, ʜʣʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʩʪʨʝʤʠʪʴʩʷ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʫʜʦʙʨʝʥʥʦʩʪʠ ʩʝʚʦʦʙʦʨʦʪʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ 

ʩʧʦʩʦʙ ʫʯʝʪʘ ʢʣʘʩʩʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚ ʵʣʝʤʝʥʪʘʤʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠ ʨʘʩʯʝʪʝ ʜʦʟ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʚ ʩʝʚʦʦʙʦʨʦʪʝ (10). ɼʣʷ ʵʪʦʛʦ ʚʚʝʜʝʥ ʧʦʢʘʟʘʪʝʣʴ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ʫʜʦʙʨʝʥʥʦʩʪʠ ʩʝʚʦʦʙʦʨʦʪʘ (ʜʘʣʝʝ ɹʋʋʉ). 

ʇʨʠ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ɹʋʋʉ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ 100 ʢʛ ʜ.ʚ./ʛʘ NPK, 

ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ï 30-40 ʢʛ ʜ.ʚ./ʛʘ NPK ʠ ʧʨʠ ʚʳʩʦʢʦʤ ï 0. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ɹʋʋʉ ʩʝʚʦʦʙʦʨʦʪʳ ʤʦʞʥʦ ʥʘʩʳʱʘʪʴ 

ʫʜʦʙʨʝʥʠʷʤʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʥʘ ʧʦʯʚʘʭ ʩ ʨʘʟʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʥʝʤʘʣʦʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʢʫʨʫʟʳ: ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ; ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʩʝʥʥʳʭ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʤʠ ʫʜʦʙʨʝʥʠʡ; ʩʨʦʢʠ ʠ ʩʧʦʩʦʙʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ; ʩʨʦʢʠ ʠ ʩʧʦʩʦʙʳ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ; 

ʫʩʣʦʚʠʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ; ʦʪʟʳʚʯʠʚʦʩʪʴ ʩʦʨʪʘ ʠʣʠ ʛʠʙʨʠʜʘ ʥʘ ʫʜʦʙʨʝʥʠʷ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. 

ʅʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʧʦʜ ʢʫʢʫʨʫʟʫ ʧʦʩʣʝ ʨʘʟʥʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʧʨʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

(ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3 ï ʇʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʜʦʟʘʤ 

ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʢʫʢʫʨʫʟʫ ʧʦʩʣʝ ʨʘʟʥʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ 

 ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ʢʫʢʫʨʫʟʳ 

ʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘ 

ʦʟʠʤʘʷ 

ʨʦʞʴ 

ʷʯʤʝʥʴ ʧʨʦʩʦ ʠ 

ʛʨʝʯʠʭʘ 

ʢʫʢʫʨʫʟʘ ʥʘ 

ʩʠʣʦʩ 

ʢʫʢʫʨʫʟʘ ʥʘ 

ʟʝʨʥʦ 

ʇʦʧʨʘʚʦʯʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ 

0,8 0,9 1,0 1,1 1,2 1,3 

 

ʅʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʳ ʠ ʛʣʫʙʠʥʘ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʅʘ ʨʠʩʫʥʢʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʝʤʘʤ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ 

ʥʠʪʨʘʪʦʚ ʟʘ ʧʝʨʠʦʜ ʩ ʘʧʨʝʣʷ ʜʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʠʶʣʷ. ɺ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʦʚ ʚ 

ʩʣʦʝ ʧʦʯʚʳ 0-40 ʩʤ ʩʦʜʝʨʞʠʪʩʷ ʧʦ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʧʦ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʝ ʥʘ 20-22 ʩʤ ʝʛʦ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ, 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (43) ǐ ʏʘʩʪʴ 3 ǐ ʗʥʚʘʨʴ 
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ʘ ʧʦ ʛʣʫʙʦʢʠʤ ʚʩʧʘʰʢʘʤ ï ʝʱʸ ʤʝʥʴʰʝ. ʆʜʥʘʢʦ ʫʞʝ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʥʷ ʧʨʠʨʦʩʪ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʧʦ 

ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʘ ʧʦ ʦʪʚʘʣʴʥʳʤ ʦʙʨʘʙʦʪʢʘʤ ʦʥ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʠ ʪʝʤ ʙʦʣʴʰʝ 

ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ, ʯʝʤ ʛʣʫʙʞʝ ʚʩʧʘʰʢʘ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʢ ʥʠʪʨʘʪʦʚ ʚ ʧʦʯʚʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

ʚʝʛʝʪʘʮʠʠ ʧʨʠ ʙʝʟʦʪʚʘʣʴʥʦʤ ʩʧʦʩʦʙʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʢʫʢʫʨʫʟʫ ʣʠʤʠʪʠʨʫʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʜʢʦʨʤʢʠ ʘʟʦʪʦʤ ʩ ʤʝʞʜʫʨʷʜʥʳʤʠ ʦʙʨʘʙʦʪʢʘʤʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʪʘʤ, ʛʜʝ 

ʧʦʜ ʢʫʢʫʨʫʟʫ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʝʟʦʪʚʘʣʴʥʳʝ ʩʧʦʩʦʙʳ.  

 

 
ʈʠʩ. ï ʅʘʢʦʧʣʝʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ (ʩʣʦʡ 0-40 ʩʤ) ʥʘ ʧʘʨʦʚʳʭ ʧʣʦʱʘʜʢʘʭ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ: 

1 ï ʚʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ;  2 ï ʚʩʧʘʰʢʘ ʥʘ 25-27 ʩʤ; 3 ï ʚʩʧʘʰʢʘ ʥʘ 35-37 ʩʤ; 

4 ï ʦʙʨʘʙʦʪʢʘ ʧʣʦʩʢʦʨʝʟʦʤ 

 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʥʦʨʤ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʪʫʢʦʚ ʠʤʝʝʪ ʩʦʨʪʦʚʘʷ ʦʪʟʳʚʯʠʚʦʩʪʴ 

ʢʫʢʫʨʫʟʳ ʥʘ ʫʜʦʙʨʝʥʠʷ. ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 2013-2015 ʛʛ., ʧʦ 

ʦʪʟʳʚʯʠʚʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʥʘ ʫʜʦʙʨʝʥʠʷ ʠ ʘʛʨʦʧʨʝʧʘʨʘʪʳ. 

ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʠʙʨʠʜʳ ʪʨʝʭ ʫʯʨʝʞʜʝʥʠʡ: ɺʦʨʦʥʝʞʩʢʦʛʦ ʬʠʣʠʘʣʘ ɺʅʀʀ 

ʢʫʢʫʨʫʟʳ ï ʂʘʩʢʘʜ 166 ʠ ʂʘʩʢʘʜ 195; ʌɻɹʅʋ çʅʀʀʉʍ ʎʏʇ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘè - ɼʦʢʫʯʘʝʚʩʢʘʷ 1 ʠ ɼʦʢʫʯʘʝʚʩʢʠʡ 

250 ʠ ʢʦʤʧʘʥʠʠ Syngenta ï ɼʝʣʠʪʦʧ ʠ ʅʦʚʘʪʦʧ. ʅʘ ʥʝ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʫʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʂʘʩʢʘʜ 166 ʠ ʂʘʩʢʘʜ 

195 ʩʦʩʪʘʚʠʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 4,75 ʠ 4,87 ʪ/ʛʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ɼʦʢʫʯʘʝʚʩʢʘʷ 1 ʠ ʛʠʙʨʠʜʘ 

ɼʦʢʫʯʘʝʚʩʢʠʡ 250 ï 5,41 ʠ 5,33 ʪ/ʛʘ , ʘ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʛʠʙʨʠʜʦʚ ɼʝʣʠʪʦʧ ʠ ʅʦʚʘʪʦʧ ï 6,98 ʠ 7,36 ʪ/ʛʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N30P30K30 ʧʦʜ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʛʠʙʨʠʜʳ ɼʝʣʠʪʦʧ ʠ ʅʦʚʘʪʦʧ 

ʦʙʝʩʧʝʯʠʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ ï 1,38 ʠ 1,56 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ʜʦ 

N60P60K60 ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʣʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʘ ʜʦʚʝʜʝʥʠʝ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ʜʦ 

N90P90K90 ʧʨʠʚʦʜʠʣʦ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ.   

 

ʊʘʙʣʠʮʘ 4 ï ʋʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ ʚ 2013-2015 ʛʛ., ʪ/ʛʘ 

ʌʘʢ-

ʪʦʨ ɸ 

ʫʨʦʚ-

ʥʠ 

ʫʜʦʙʨ. 

ʌʘʢʪʦʨ ɺ  ï

ʘʛʨʦʧʨʝʧʘʨʘʪ 

ʌʘʢʪʦʨ ʉ - ʩʦʨʪ 

 

ʉʨʝʜʥʝʝ 

ʧʦ 

ʬʘʢʪʦʨʫ 

ʂʘʩʢ

ʘʜ 

166 

ʂʘʩʢ

ʘʜ 

195 

ɼʦʢʫʯʘʝ

ʚʩʢʘʷ 1 

ɼʦʢʫʯʘʝ

ʚʩʢʠʡ 

250 

ɼʝʣʠʪʦ

ʧ 

ʅʦʚʘʪʦ

ʧ 

ɸ 

ʅʉʈ 

0,95 

0,25 

ɺ 

ʅʉʈ0,

95 

0,14 

 

N0 

ʈ0 

ʂ0 

 

 

 

- 4,831 4,82 4,92 4,43 5,62 7,42 

5,78 

6,85 

ʘʢʚʘʨʠʥ 4,74 4,34 5,36 5,17 6,62 7,70 7,31 

ʚʳʤʧʝʣ 4,46 5,22 5,55 5,41 7,42 5,55 7,44 

ʘʢʚʘʜʦʥ-ʤʠʢʨʦ 4,97 5,25 5,62 6,09 7,75 7,99 7,74 

ʛʫʤʠï20 ʤ ʙʦʛʘʪ.  4,73 4,72 5,58 5,57 7,49 8,13 7,79 

cʨʝʜʥʷʷ 4,75 4,87 5,41 5,33 6,98 7,36 
 

 

N30 

ʈ30 

ʂ30 

 

 

- 5,52 5,776

,07 
5,73 5,83 8,18 8,27 

7,01  

ʘʢʚʘʨʠʥ 5,72 6,26 5,91 6,59 8,22 8,68 

ʚʳʤʧʝʣ 6,55 6,036

,76 
6,76 6,34 8,00 9,39 

ʘʢʚʘʜʦʥ-ʤʠʢʨʦ 5,334

,80 
5,96 6,96 7,23 8,54 9,12 

ʛʫʤʠï20 ʤ ʙʦʛʘʪ. 6,33 6,19 6,60 6,46 8,87 9,16 

cʨʝʜʥʷʷ 5,89 6,04 6,39 6,45 8,36 8,92 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (43) ǐ ʏʘʩʪʴ 3 ǐ ʗʥʚʘʨʴ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 4 ï ʋʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ ʚ 2013-2015 ʛʛ., ʪ/ʛʘ 

ʌʘʢ-

ʪʦʨ ɸ 

ʫʨʦʚ-

ʥʠ 

ʫʜʦʙʨ. 

ʌʘʢʪʦʨ ɺ  ï

ʘʛʨʦʧʨʝʧʘʨʘʪ 

ʌʘʢʪʦʨ ʉ - ʩʦʨʪ 

 

ʉʨʝʜʥʝʝ 

ʧʦ 

ʬʘʢʪʦʨʫ 

ʂʘʩ-

ʢʘʜ 

166 

ʂʘʩ-

ʢʘʜ 

195 

ɼʦʢʫʯʘ-

ʝʚʩʢʘʷ 1 

ɼʦʢʫʯʘ-

ʝʚʩʢʠʡ 

250 

ɼʝʣʠ-

ʪʦʧ 

ʅʦʚʘ-

ʪʦʧ 

ɸ 

ʅʉʈ 

0,95 

0,25 

ɺ 

ʅʉʈ0,

95 

0,14 

 

N60 

ʈ60 

ʂ60 

 

- 6,43 6,51 6,44 7,07 8,88 9,78 

8,05 

 

ʘʢʚʘʨʠʥ 6,67 7,38 7,35 7,42 8,66 10,06 

ʚʳʤʧʝʣ 6,94 7,02 6,84 7,29 9,45 10,05 

ʘʢʚʘʜʦʥ-ʤʠʢʨʦ 6,95 6,74 7,78 8,05 9,60 10,73 

ʛʫʤʠï20 ʤ ʙʦʛʘʪ. 7,09 7,19 7,44 8,04 10,32 11,22 

cʨʝʜʥʷʷ 6,825 6,97 7,17 7,57 9,38 10,37 

N90 

ʈ90 

ʂ90 

 

- 7,58 7,41 7,17 7,36 9,29 9,20 

8,86 

ʘʢʚʘʨʠʥ 8,03 7,75 7,73 8,18 10,17 10,65 

ʚʳʤʧʝʣ 7,57 8,15 7,79 9,06 10,56 11,19 

ʘʢʚʘʜʦʥ-ʤʠʢʨʦ 8,24 8,51 8,62 8,91 10,49 10,37 

ʛʫʤʠ-20 ʤ ʙʦʛʘʪ. 8,18 8,16 8,19 9,78 10,83 10,64 

ʩʨʝʜʥʷʷ 7,92 8,00 7,90 8,66 10,27 10,41 

ʉʨʝʜʥʝʝ ʧʦ ʬʘʢʪʦʨʫ ʉ 6,35 6,47 6,72 7,00 8,75 9,26 
 

   ʅʉʈ095   ʧʦ ʬʘʢʪʦʨʫ ʉ, ʪ/ʛʘ                                     0,27-0,39 

 

ʅʝʩʢʦʣʴʢʦ ʧʦ ʜʨʫʛʦʤʫ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʜʦʟ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ ʨʝʘʛʠʨʦʚʘʣʠ ʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʠʙʨʠʜʳ ʂʘʩʢʘʜ 

166, ʂʘʩʢʘʜ 195, ɼʦʢʫʯʘʝʚʩʢʘʷ 1 ʠ ɼʦʢʫʯʘʝʚʩʢʠʡ 250. ʀʭ ʫʨʦʞʘʡʥʦʩʪʴ ʚʦʟʨʘʩʪʘʣʘ ʧʦʯʪʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʫʚʝʣʠʯʝʥʠʶ ʥʦʨʤ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ. ʆʜʥʘʢʦ ʜʘʞʝ ʧʨʠ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʜʦʟʝ ʫʜʦʙʨʝʥʠʡ ʚ ʦʧʳʪʝ (N90P90K90) ʦʥʠ ʧʦ 

ʩʚʦʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝ ʜʦʩʪʠʛʣʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʛʠʙʨʠʜʦʚ ɼʝʣʠʪʦʧ ʠ ʅʦʚʘʪʦʧ. 

ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ  ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʩʪʘʣʘ ʮʝʥʘ ʥʘ ʥʠʭ, ʚʢʣʶʯʝʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʶ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʢʫʨʫʟʳ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʝʨʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʚʝʣʠʯʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʩʠʩʪʝʤʫ ʫʜʦʙʨʝʥʠʷ ʢʫʢʫʨʫʟʳ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʣʘʙʦʫʜʦʙʨʝʥʥʳʭ ʬʦʥʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʚʢʣʶʯʘʪʴ ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ: ʘʢʚʘʤʠʢʩ; ʚʳʤʧʝʣ; ʨʠʟʦʙʘʢʪ; 

ʣʠʛʥʦʛʫʤʘʪ; ʙʠʦʩʠʣ; ʙʠʦʥʝʢʩ-ʢʝʤʠ; ʘʢʚʘʨʠʥ; ʘʢʚʘʜʦʥ-ʤʠʢʨʦ; ʛʫʤʤʠ-20 ʤ ʙʦʛʘʪʳʡ ʠ ʜʨ. ʧʨʝʧʘʨʘʪʳ. ɺ ʪʘʙʣʠʮʝ 5 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʘʛʨʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʢʫʢʫʨʫʟʝ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

 

ʊʘʙʣʠʮʘ 5 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʧʦʜ ʢʫʢʫʨʫʟʫ 

ɸʛʨʦʭʠʤʠʢʘʪ ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 

2012 ʛ. 2013 ʛ. 2015 ʛ. 

ʂʦʥʪʨʦʣʴ, ʙʝʟ ʫʜʦʙʨʝʥʠʡ (ʌʦʥ 1) 4,74 - - 

ʌʦʥ 1 + ɸʟʦʣʝʥ 5,16 - - 

ʌʦʥ 1 + ɸʛʨʠʥʦʩ ɸ+ɺ 5,22 - - 

ʂʦʥʪʨʦʣʴ, ʙʝʟ ʫʜʦʙʨʝʥʠʡ (ʌʦʥ 2) 4,08  - 

ʌʦʥ 2 + ʂʨʝʟʘʮʠʥ (ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 3 ʛ/ʪ + ʦʧʨʳʩʢʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ 10 ʛ/ʛʘ 

ʚ ʬʘʟʫ 8-10 ʣʠʩʪʴʝʚ) 

4,51 - - 

ʌʦʥ 2 + ɸʚʠʙʠʬ (ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 0,6 ʣ/ʪ + ʦʧʨʳʩʢʠʚʘʥʠʝ ʧʦʩʝʚʦʚ ʧʦ 0,6 

ʣ/ʛʘ: 1-ʦʝ ʚ ʬʘʟʫ 4-6  ʣʠʩʪʴʝʚ, 2-ʦʝ ʚ ʬʘʟʫ 8-10 ʣʠʩʪʴʝʚ) 

4,91 - - 

ʂʦʥʪʨʦʣʴ, ʙʝʟ ʫʜʦʙʨʝʥʠʡ (ʌʦʥ 3) - 3,5 - 

ʌʦʥ 3 + ʃʠʬ ɼʨʠʧ ʤʘʨʢʠ 13-40-13+1 ʄgʆ (4,0 ʢʛ/ʛʘ) - 4,9 - 

ʂʦʥʪʨʦʣʴ, ʙʝʟ ʫʜʦʙʨʝʥʠʡ (ʌʦʥ 4) - 5,58 - 

ʌʦʥ 4 + ʅʠʪʨʦʤʘʠʩ (ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 3 ʤʣ/ʪ) - 6,26 - 

ʂʦʥʪʨʦʣʴ, ʙʝʟ ʫʜʦʙʨʝʥʠʡ (ʌʦʥ 5)   6,13 

ʌʦʥ 5 + ɸʛʨʦʉʪʠʤʫʣ (ʦʧʨʳʩʢʠʚʘʥʠʝ ʧʦʩʝʚʦʚ ʧʦ 0,1 ʣ/ʛʘ: 1-ʦʝ ʚ ʬʘʟʫ 3-5 

ʣʠʩʪʴʝʚ, 2-ʦʝ ʚ ʬʘʟʫ ʚʳʙʨʦʩʘ ʤʝʪʝʣʢʠ) 

  7,20 

ʌʦʥ 5 + ʉʠʣʘʢʪʠʚ (ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 0,1 ʣ/ʪ + ʦʧʨʳʩʢʠʚʘʥʠʝ ʧʦʩʝʚʦʚ ʚ 

ʬʘʟʫ ʚʳʙʨʦʩʘ ʤʝʪʝʣʦʢ ï 0,3 ʣ/ʛʘ) 

  6,77 

ʂʦʥʪʨʦʣʴ, ʙʝʟ ʫʜʦʙʨʝʥʠʡ (ʌʦʥ 6)   5,80 

ʌʦʥ 6 + ʈʝʣʠʩʠʜ (ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 6 ʣ/ʪ)   6,92 

 ʅʉʈ 0,95 0,30 0,59 0,27 

 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (43) ǐ ʏʘʩʪʴ 3 ǐ ʗʥʚʘʨʴ 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʠʙʘʚʢʝ ʫʨʦʞʘʷ ʟʝʨʥʘ ʦʪ ʚʢʣʶʯʝʥʠʷ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʢʫʨʫʟʳ, ʘʛʨʠʥʦʩʘ, ʘʚʠʙʠʬʘ, ʘʟʦʣʝʥʘ,  ʥʠʪʨʦʤʘʠʩʘ, ʘʛʨʦʩʪʠʤʫʣʘ, ʩʠʣʘʢʪʠʚʘ, ʨʝʣʠʩʠʜʘ ʠ ʜʨ. 

ʉʪʦʠʤʦʩʪʴ ʛʝʢʪʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʘʛʨʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʝ ʩʪʦʠʤʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ 

ʵʬʬʝʢʪ ʦʪ ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʩʦʧʦʩʪʘʚʠʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʥʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʦʙʲʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʢʫʢʫʨʫʟʫ ʚ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ 

ʨʝʛʠʦʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʠʩʴ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʟʝʨʥʘ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʨʝʟʢʦ ʚʦʟʨʦʩʣʦ 

ʟʥʘʯʝʥʠʝ ʛʨʘʤʦʪʥʦʛʦ ʥʘʫʯʥʦ  ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʥʝʩʝʥʠʶ ʫʜʦʙʨʝʥʠʡ. ʊʦʣʴʢʦ ʫʯʝʪ ʚʩʝʭ ʧʦʯʚʝʥʥʳʭ, ʧʦʛʦʜʥʳʭ ʠ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʪʝʭʥʦʣʦʛʠʶ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʢʫʨʫʟʳ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ 

ʘʛʨʦʧʨʝʧʘʨʘʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʪʫʢʦʚ ʠ ʤʦʙʠʣʠʟʦʚʘʪʴ ʧʦʯʚʝʥʥʦʝ 

ʧʣʦʜʦʨʦʜʠʝ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʢʫʨʫʟʳ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʛʦʜʥʦʤ ʫʨʦʚʥʝ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ 

ʧʨʠ ʚʳʩʦʢʠʭ ʫʨʦʞʘʷʭ ʠ ʤʘʣʳʭ ʦʙʲʝʤʘʭ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʩʦʟʜʘʝʪʩʷ ʨʝʟʢʦ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʙʘʣʘʥʩ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ 

ʚ ʧʦʯʚʝ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʝʤʠʥʫʝʤʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʩʣʝʜʥʝʡ. ʇʦʵʪʦʤʫ ʧʝʨʠʦʜ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʥʫʞʥʦ 

ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʜʝʣʘʪʴ ʢʦʨʦʯʝ ʠ ʚʝʨʥʫʪʴʩʷ ʢ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʚʦʟʤʝʱʝʥʠʶ ʚ ʧʦʯʚʫ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʦʪʯʫʞʜʘʝʤʳʭ ʩ 

ʫʨʦʞʘʝʤ. 

ʃʠʪʝʨʘʪʫʨʘ 
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DETERMINATION OF THE SEAL AREA OF AGRICULTURAL FIELDS BY PROPULSION  

OF MACHINE -TRACTOR UNITS  

Abstract 
Analytical dependences determining the area of impact on the soil by propelling the tractor aggregates and sprinkling 

machines are presented. The results of calculating the area of the seal, the influence of traffic patterns of machine-tractor unit 

on the multiplicity of the effects of propulsion on the soil, changes its physical and mechanical properties are presented. 

Keywords: soil, surface seals, the field, machine-tractor unit. 

 

ʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʥʝ ʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʧʦʣʫʯʝʥʠʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʚ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʣʠʚʘ. ʇʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʭ ʪʨʘʢʪʦʨʦʚ 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ (ʄʊɸ) ʦʛʨʘʥʠʯʝʥʦ ʚʳʩʦʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʭ ʜʚʠʞʠʪʝʣʝʡ ʥʘ 

ʧʦʯʚʫ. ɹʦʣʴʰʘʷ ʤʘʩʩʘ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʭʦʜʳ ʪʨʘʢʪʦʨʦʚ ʧʦ ʧʦʣʶ ʚʳʟʳʚʘʶʪ ʙʦʣʴʰʠʝ ʜʝʬʦʨʤʘʮʠʠ ʧʦʯʚʳ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʯʨʝʟʤʝʨʥʦʤʫ ʫʧʣʦʪʥʝʥʠʶ ʧʦʯʚʳ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʝʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ 

ʨʝʞʠʤʦʚ, ʘ ʪʘʢ ʞʝ ʦʙʨʘʟʦʚʘʥʠʶ ʤʝʩʪ ʜʣʷ ʩʪʦʢʘ ʚʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʠʚʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʫʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʯʚʝ 

ʚʳʟʳʚʘʶʪ ʝʝ ʵʨʦʟʠʶ, ʩʥʠʞʘʶʪ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʠ ʫʨʦʞʘʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɹʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʥʘ 0,1 ʛ/ʩʤ
3
 ʩʚʳʰʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  ʨʘʚʥʦʛʦ 1,2-1,3 ʛ/ʩʤ

3
 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʜʦ 12 % [1,2]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʄʊɸ ʥʘ 

ʤʝʣʠʦʨʠʨʫʝʤʳʭ ʧʦʯʚʘʭ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʠʥʠʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʚʠʞʠʪʝʣʝʡ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʉʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʚʦʟʜʝʡʩʪʚʠʷ ʜʚʠʞʠʪʝʣʝʡ ʄʊɸ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʢ 

 Ὓ Ὓ̇˟ˍ  Ὓˑ  ̇ (1) 

ʛʜʝ Sʄʊɸ, Sɼʄ ï ʧʣʦʱʘʜʴ ʚʦʟʜʝʡʩʪʚʠʷ ʜʚʠʞʠʪʝʣʝʡ ʥʘ ʧʦʯʚʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʄʊɸ ʠ ʜʦʞʜʝʚʘʣʴʥʦʡ ʤʘʰʠʥʳ, ʤ
2
. 

ʇʣʦʱʘʜʴ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ ʜʚʠʞʠʪʝʣʷʤʠ ʜʦʞʜʝʚʘʣʴʥʳʭ ʤʘʰʠʥ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ. ʊʘʢ ʜʣʷ 

ʤʘʰʠʥ ʬʨʦʥʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʣʦʱʘʜʴ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ ʜʚʠʞʠʪʝʣʷʤʠ ʤʘʰʠʥʳ ʦʧʨʝʜʝʣʠʪʩʷ ʢʘʢ 

 Ὓˑ˙  ὄˑ ˏ˙ ὲ ὒ̐  (2) 

ʛʜʝ ɺʜʚʤ ï ʰʠʨʠʥʘ ʜʚʠʞʠʪʝʣʷ ʜʦʞʜʝʚʘʣʴʥʦʡ ʤʘʰʠʥʳ, ʤ; n ï ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʨʥʳʭ ʪʝʣʝʞʝʢ ʜʦʞʜʝʚʘʣʴʥʦʡ ʤʘʰʠʥʳ, 

ʰʪ; Lʧ ï ʜʣʠʥʘ ʧʦʣʷ, ʤ. 

ɼʣʷ ʜʦʞʜʝʚʘʣʴʥʳʭ ʤʘʰʠʥ, ʜʚʠʞʫʱʠʭʩʷ ʧʦ ʢʨʫʛʫ, ʧʣʦʱʘʜʴ ʫʧʣʦʪʥʝʥʥʦʡ ʧʦʯʚʳ ʜʚʠʞʠʪʝʣʷʤʠ ʤʘʰʠʥʳ 

ʦʧʨʝʜʝʣʠʪʩʷ ʢʘʢ 

ʇ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ ǐ ˉ 1 (43) ǐ ʏʘʩʪʴ 3 ǐ ʗʥʚʘʨʴ 

 

36 

 

 Ὓˑ˙  В ς“Ὑὄˑ ˏ ̇  (3) 

ʛʜʝ Ri ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ i-ʪʦʡ ʪʝʣʝʞʢʠ ʦʪ ʧʦʚʦʨʦʪʥʦʡ ʦʧʦʨʳ ʤʘʰʠʥʳ, ʤ. 

ʈʘʩʯʝʪʳ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʧʦ ʟʘʚʠʩʠʤʦʩʪʷʤ (2) ʠ (3) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʣʦʱʘʜʴ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ ʧʦʣʷ ʜʚʠʞʠʪʝʣʷʤʠ 

ʜʦʞʜʝʚʘʣʴʥʦʡ ʤʘʰʠʥʳ ɼʌ-120 çɼʥʝʧʨè ʩʦʩʪʘʚʣʷʝʪ 0,41 ʛʘ ʠʣʠ 5 % ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʦʣʷ. ɼʣʷ ʜʦʞʜʝʚʘʣʴʥʦʡ ʤʘʰʠʥʳ 

çʌʨʝʛʘʪè ʧʣʦʱʘʜʴ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ ʜʚʠʞʠʪʝʣʷʤʠ ʩʦʩʪʘʚʠʣʘ: 0,13 ʛʘ ʠ 0,49 ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ 8-ʤʠ ʠ 16-ʪʠ 

ʦʧʦʨʥʦʡ ʤʘʰʠʥʳ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 6,5 % ʠ 4,9 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʦʣʷ. 

ʇʣʦʱʘʜʴ ʫʧʣʦʪʥʝʥʠʷ ʧʦʣʷ ʜʚʠʞʠʪʝʣʷʤʠ ʪʨʘʢʪʦʨʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʜʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʝʨʘʮʠʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ  

 Ὓ̇ ˟ˍ
̐ ˑˏ˟ ˑˏ˜̋ ̐ ̑̐

̖̈́
   (4) 

ʛʜʝ ɺʧ ï ʰʠʨʠʥʘ ʧʦʣʷ, ʤ; ɺʜʚʪ - ʰʠʨʠʥʘ ʜʚʠʞʠʪʝʣʷ ʪʨʘʢʪʦʨʘ, ʤ; ɺʜʚʧ - ʰʠʨʠʥʘ ʜʚʠʞʠʪʝʣʷ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ 

ʘʛʨʝʛʘʪʘ, ʤ; nʢ ï ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʨʥʳʭ ʢʦʣʝʩ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʘʛʨʝʛʘʪʘ, ʰʪ; ɺʟʘʭ ï ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ 

ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʘʛʨʝʛʘʪʘ, ʤ; Lʨʧ - ʰʠʨʠʥʘ ʨʘʟʚʦʨʦʪʥʦʡ ʧʦʣʦʩʳ, ʤ. 

ʅʘʠʙʦʣʴʰʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʜʚʠʞʠʪʝʣʝʡ ʄʊɸ ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʘʟʚʦʨʦʪʥʘʷ ʧʦʣʦʩʘ ʚʩʣʝʜʩʪʚʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʧʨʦʭʦʜʦʚ ʜʚʠʞʠʪʝʣʝʡ. ʊʦʛʜʘ ʧʣʦʱʘʜʴ ʚʦʟʜʝʡʩʪʚʠʷ ʄʊɸ ʥʘ ʨʘʟʚʦʨʦʪʥʳʭ ʧʦʣʦʩʘʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʤ ʢʘʢ  

 Ὓ̑̐
ˏ̐

ˏ̈ ̖́
 ὒ̐ ̏̃ςˏˑˏ˟  ˏˑˏὲ̃̋ ὒ̐ ̏̃ 

ˏˑ ˏ˟ˏ ˑˏ˜̑ ̐ ̑̐

ˏ̈ ̖́
       (5) 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʜʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʄʊɸ ʜʚʠʞʝʪʩʷ ʧʦ ʨʘʟʚʦʨʦʪʥʦʡ ʧʦʣʦʩʝ 

ʧʨʠ ʯʝʣʥʦʯʥʦʡ ʩʭʝʤʝ ʜʦ 2 ʨʘʟ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʭʝʤʳ ʜʚʠʞʝʥʠʷ ʚ ʩʚʘʣ ʠʣʠ ʧʝʨʝʢʨʳʪʠʷ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʭʦʜʦʚ ʧʦ 

ʦʜʥʦʤʫ ʩʣʝʜʫ ʜʦʩʪʠʛʘʝʪ 4-ʭ. ʆʜʥʦʢʨʘʪʥʳʝ ʧʨʦʭʦʜʳ ʄʊɸ ʧʦ ʨʘʟʚʦʨʦʪʥʳʤ ʧʦʣʦʩʘʤ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʨʠ ʧʝʨʝʢʨʝʩʪʥʦʤ 

ʜʚʠʞʝʥʠʠ, ʧʨʠʤʝʥʷʷ ʧʨʦʜʦʣʴʥʦ-ʧʦʧʝʨʝʯʥʳʡ ʠ ʜʠʘʛʦʥʘʣʴʥʦ-ʧʝʨʝʢʨʝʩʪʥʳʡ ʩʧʦʩʦʙ ʜʚʠʞʝʥʠʷ. ʅʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ 

ʩʭʝʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʨʘʟʚʦʨʦʪʥʳʭ ʧʦʣʦʩ ʠ ʩʣʦʞʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʄʊɸ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ 

ʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʥʘ ʧʦʣʝ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʜʦʞʜʝʚʘʣʴʥʦʡ ʤʘʰʠʥʦʡ. 

ʇʨʦʚʦʜʷ ʨʘʩʯʝʪʳ ʧʣʦʱʘʜʠ ʚʦʟʜʝʡʩʪʚʠʷ ʜʚʠʞʠʪʝʣʝʡ ʄʊɸ ʥʘ ʧʦʯʚʫ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʚʳʧʦʣʥʷʝʤʦʡ ʦʧʝʨʘʮʠʠ, ʬʦʨʤʳ ʧʦʣʷ ʠ ʩʦʩʪʘʚʘ ʄʊɸ. ʅʘʧʨʠʤʝʨ, ʧʣʦʱʘʜʴ ʚʦʟʜʝʡʩʪʚʠʷ ʜʚʠʞʠʪʝʣʝʡ 

ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ɸʇʇɸ-6 (ʪʨʘʢʪʦʨʘ ʄʊɿ-2522 ʠ ʩʝʷʣʢʠ ʩ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ 6 ʤ) ʜʦʩʪʠʛʘʝʪ ʜʦ 37 % ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʧʦʣʷ, ʨʠʩ. 1. ʇʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʭ ʪʨʘʢʪʦʨʦʚ ʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʠ (ʂ-744,          ʂ-701) ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʰʠʨʠʥʫ ʟʘʭʚʘʪʘ ʠ ʩʥʠʟʠʪʴ ʧʣʦʱʘʜʴ ʚʦʟʜʝʡʩʪʚʠʷ.  

 
ʈʠʩ. 1 ï ɺʣʠʷʥʠʝ ʰʠʨʠʥʳ ʟʘʭʚʘʪʘ ʄʊɸ ʠ ʰʠʨʠʥʳ ʧʦʣʷ ʥʘ ʧʣʦʱʘʜʴ ʚʦʟʜʝʡʩʪʚʠʷ ʜʚʠʞʠʪʝʣʝʡ ʄʊɸ 

 

ʅʦ ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʡ ʤʘʩʩʳ, ʜʚʠʞʠʪʝʣʠ ʪʨʘʢʪʦʨʘ ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʫ, ʚʳʨʘʞʝʥʥʦʝ ʚ 

ʩʦʟʜʘʥʠʠ ʙʦʣʴʰʠʭ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 1 ʤ. ʊʘʢ, ʚ ʧʷʪʥʝ ʢʦʥʪʘʢʪʘ 

ʦʜʠʥʘʨʥʦʛʦ ʜʚʠʞʠʪʝʣʷ ʪʨʘʢʪʦʨʘ ʂ-701 ʩ ʧʦʯʚʦʡ ʩʦʟʜʘʶʪʩʷ ʥʘʧʨʷʞʝʥʠʷ ʨʘʚʥʳʝ ʈ=225 ʢʇʘ, ʜʣʷ ʩʜʚʦʝʥʥʳʭ ʢʦʣʝʩ - 

ʈ=148 ʢʇʘ, ʜʣʷ ʜʚʠʞʠʪʝʣʷ ʪʨʘʢʪʦʨʘ ʂ-744 ʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 212 ʢʇʘ ʠ           141 ʢʇʘ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʦʯʚʝ ʩʥʠʞʘʶʪʩʷ, ʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʅʘʣʠʯʠʝ ʚʳʩʦʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʜʝʬʦʨʤʘʮʠʠ ʧʦʯʚʳ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʜʘ 

ʜʚʠʞʠʪʝʣʝʡ ʄʊɸ ʧʦ ʧʦʯʚʝ. ʊʘʢ, ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʦʜʠʥʘʨʥʳʭ ʜʚʠʞʠʪʝʣʝʡ ʪʨʘʢʪʦʨʘ ʂ-701 ʥʘ ʧʦʣʝ ʦʩʪʘʶʪʩʷ ʩʣʝʜʳ 

ʛʣʫʙʠʥʦʡ ʜʦ 11...13 ʩʤ, ʘ ʧʦʩʣʝ ʪʨʘʢʪʦʨʘ ʂ-744 ʜʦ 9é11 ʩʤ. ʇʨʠʤʝʥʝʥʠʝ ʩʜʚʦʝʥʥʳʭ ʜʚʠʞʠʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʛʣʫʙʠʥʫ ʩʣʝʜʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʪ ʜʣʷ ʪʨʘʢʪʦʨʘ ʂ-701 ï 6é9 ʩʤ ʠ ʂ-744 ï 5é8 ʩʤ. ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʳ ʩʣʝʜʘ 

ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ, ʧʨʠʨʦʩʪ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʠʣ ʧʦʩʣʝ ʦʜʥʦʛʦ ʧʨʦʭʦʜʘ ʦʜʠʥʘʨʥʳʭ ʜʚʠʞʠʪʝʣʝʡ 

ʪʨʘʢʪʦʨʘ ʂ-701 ʜʦ 0,21 ʛ/ʩʤ
3
, ʩʜʚʦʝʥʥʳʭ ʢʦʣʝʩ ï ʜʦ 0,18 ʛ/ʩʤ

3
. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʭʦʜʦʚ ʜʚʠʞʠʪʝʣʝʡ 

ʪʨʘʢʪʦʨʘ ʂ-701 ʧʦ ʦʜʥʦʤʫ ʩʣʝʜʫ (ʥʘʧʨʠʤʝʨ, ʥʘ ʨʘʟʚʦʨʦʪʥʳʭ ʧʦʣʦʩʘʭ) ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʠʨʦʩʪʘ ʧʣʦʪʥʦʩʪʠ 

ʧʦʯʚʳ ʜʦ 0,32 ʛ/ʩʤ
3
 ʠ 0,23 ʛ/ʩʤ

3
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʣʦʱʘʜʴ ʚʦʟʜʝʡʩʪʚʠʷ ʜʚʠʞʠʪʝʣʝʡ ʄʊɸ ʥʘ ʧʦʯʚʫ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ ʩ ʦʜʠʥʘʢʦʚʦʡ ʠʣʠ ʢʨʘʪʥʦʡ ʰʠʨʠʥʦʡ ʟʘʭʚʘʪʘ ʧʨʠʚʦʜʠʪ ʢ ʥʘʣʦʞʝʥʠʶ ʩʣʝʜʦʚ 
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ʦʩʪʘʚʣʝʥʥʳʭ ʧʦʩʣʝ ʜʚʠʞʠʪʝʣʝʡ ʪʨʘʢʪʦʨʘ ʠ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʘʛʨʝʛʘʪʘ, ʫʚʝʣʠʯʠʚʘʷ ʢʨʘʪʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʇʦʚʳʰʝʥʠʝ ʢʨʘʪʥʦʩʪʠ ʧʨʦʭʦʜʦʚ ʜʚʠʞʠʪʝʣʝʡ ʄʊɸ ʧʦ ʦʜʥʦʤʫ ʩʣʝʜʫ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʢʘʢ ʚ ʛʦʜ ʧʦʯʚʦʦʙʨʘʙʦʪʢʠ, ʪʘʢ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ. ʉ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʥʝʦʙʭʦʜʠʤʦ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʜʚʠʞʠʪʝʣʝʡ ʄʊɸ. 
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ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʪʝʭʥʦʣʦʛʠʯʥʦ, ʨʘʚʥʦʤʝʨʥʦ ʚʥʦʩʠʪʴ ʠʭ ʚ ʧʦʯʚʫ. ɿʘʤʝʪʥʦ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ ʠ 

ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. 
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INNOVATIVE METHODS FOR EFFICIENT USE OF LIVESTOCK WASTE IN AGRICULTURE  

OF BELGOROD REGION  

Abstract 
On the territory of Belgorod region there are many livestock farms where millions of tons of animal waste (poultry 

manure, swine effluent, cattle manure), which at skillful use can be valuable organic fertilizer, are congregated. They must be 

scientific-reasonably, rationally added to soils to improve their fertility, growth, crop productivity and environmental 

protection. LLC "Plant of pharmaceutical marketing and management" offers an innovative solution to the problem of the use 

of animal waste with the addition of silicotitanate, which dries organic mass to a crumbly state and allows make them 

technologically, evenly into the soil. Yield is significantly increased and product quality is improved. 

Keywords: animal waste, poultry manure, silikonisiert, soil fertility, chemical composition, yield, product quality. 

 

ʝʨʨʠʪʦʨʠʷ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ ʈʦʩʩʠʠ ʠ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʠʤ ʘʛʨʘʨʥʳʤ ʨʘʡʦʥʦʤ ʩʪʨʘʥʳ ʩ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʪʳʤ ʟʝʤʣʝʜʝʣʠʝʤ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ. 

ʇʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʚʳʩʦʢʠʭ ʠ 

ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʢʫʣʴʪʫʨ, ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘʭʦʜʷʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʫʯʝʥʳʭ ï ʘʛʨʘʨʠʝʚ, ʨʘʙʦʪʥʠʢʦʚ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʇʦʯʚʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠ ʧʨʝʜʤʝʪʦʤ ʪʨʫʜʘ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʠʩʪʦʯʥʠʢʦʤ 

ʙʦʛʘʪʩʪʚʘ ʥʘʨʦʜʘ, ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʟʜʦʨʦʚʴʷ. 

ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʘʛʘʝʪ ʧʦʯʚʘʤʠ ʩ ʚʳʩʦʢʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ ï ʯʝʨʥʦʟʝʤʘʤʠ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 90% ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʘʰʥʠ. ɺ.ɺ. ɼʦʢʫʯʘʝʚ, ʠʟʚʝʩʪʥʳʡ ʨʫʩʩʢʠʡ ʫʯʝʥʳʡ ʘʛʨʦʥʦʤ-ʧʦʯʚʦʚʝʜ, ʧʠʩʘʣ: 

çʏʝʨʥʦʟʝʤ ï ʵʪʦ ʮʘʨʴ ʧʦʯʚ, ʢʦʨʤʠʣʝʮ ʈʦʩʩʠʠé. ʜʦʨʦʞʝ ʚʩʷʢʦʡ ʥʝʬʪʠ, ʚʩʷʢʦʛʦ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ, ʜʦʨʦʞʝ ʟʦʣʦʪʳʭ ʠ 

ʞʝʣʝʟʠʩʪʳʭ ʨʫʜè.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʜʝʛʨʘʜʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ: ʩʤʳʪʦʩʪʴ, ʧʦʪʝʨʷ ʛʫʤʫʩʘ ʠ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʨʦʩʪ ʢʠʩʣʦʪʥʦʩʪʠ, ʦʩʦʣʦʥʮʝʚʘʥʠʝ, ʟʘʩʦʣʝʥʠʝ, 

ʦʙʝʩʩʪʨʫʢʪʫʨʠʚʘʥʠʝ, ʨʝʟʢʦʝ ʫʭʫʜʰʝʥʠʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʪ.ʝ. ʩʥʠʞʝ-ʥʠʝ ʫʨʦʚʥʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ [1-2]. 

ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʨʦʩʪʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ, ʧʨʠʝʤʦʚ ʤʝʣʠʦʨʘʮʠʠ, ʥʝʜʦʧʫʱʝʥʠʷ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ, ʚʥʝʜʨʝʥʠʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʩ ʵʣʝʤʝʥʪʘʤʠ ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ, ʪ.ʝ. ʩʦʟʜʘʥʠʝʤ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [3-4]. 
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ʇʝʨʝʜ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʴʶ, ʛʜʝ ʨʘʙʦʪʘʶʪ ʤʥʦʛʦ ʢʨʫʧʥʳʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʧʪʠʮʝʬʘʙʨʠʢ, 

ʥʘʩʯʠʪʳʚʘʶʱʠʝ ʜʝʩʷʪʢʠ, ʩʦʪʥʠ ʪʳʩʷʯ ʛʦʣʦʚ ʩʢʦʪʘ ʠ ʧʪʠʮ, ʩʪʦʠʪ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʦʪʭʦʜʦʚ (ʩʚʠʥʳʝ ʩʪʦʢʠ, ʧʪʠʯʠʡ ʧʦʤʝʪ ʠ ʜʨ.) ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʨʦʩʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ.-ʭ. ʢʫʣʴʪʫʨ ʠ ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʦʙʣʘʩʪʠ ʝʞʝʛʦʜʥʦ ʥʘʢʘʧʣʠʚʘʝʪʩʷ 3,4 ʤʣʥ. ʪʦʥʥ ʥʘʚʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 8,3 ʤʣʥ. ʤ
3
 ʩʚʠʥʳʭ ʩʪʦʢʦʚ, 1,1 

ʤʣʥ. ʪʦʥʥ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʳ ʚ ʢʘʯʝʩʪʚʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʪʭʦʜʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʥʝʧʝʨʝʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ ʩʦʟʜʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ  - ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ ʚʛʣʫʙʴ ʧʦʯʚʳ ʠʣʠ ʚ ʩʣʫʯʘʝ ʧʨʦʨʳʚʘ ʜʘʤʙ ʚ ʣʘʛʫʥʘʭ, ʦʪʨʘʚʣʝʥʠʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ 

ʙʠʦʩʬʝʨʳ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʟʣʦʚʦʥʥʳʭ ʠ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʠ ʜʨ. 

ɾʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʦʪʭʦʜʳ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʯʚʳ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. ʋʤʝʣʦ ʠʭ ʠʩʧʦʣʴʟʫʷ ʚ ʩʦʩʪʘʚʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪʴ ʤʠʥʝʨʘʣʴʥʳʝ 

ʫʜʦʙʨʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʩʚʠʥʦʤ ʙʝʩʧʦʜʩʪʠʣʦʯʥʦʤ ʞʠʜʢʦʤ ʥʘʚʦʟʝ ʩʦʜʝʨʞʠʪʩʷ ʚ %: ʦʨʛʘʥʠʢʠ 4-7, ʘʟʦʪʘ 0,15-0,35, 

ʬʦʩʬʦʨʘ 0,12-0,14, ʢʘʣʠʷ 0,14-0,27, ʢʘʣʴʮʠʷ 0,20-0,26, ʤʘʛʥʠʷ 0,04-0,06, ʥʘʪʨʠʷ 0,04-0,08 ʧʨʠ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ ʨʅ 6,3-

6,8, ʘ ʚ ʧʪʠʯʴʝʤ ʧʦʤʸʪʝ - ʘʟʦʪʘ 2,2, ʬʦʩʬʦʨʘ 1,8, ʢʘʣʠʷ 1,1, ʢʘʣʴʮʠʷ 2,4, ʤʘʛʥʠʷ 0,7. ʂʨʦʤʝ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʦʪʭʦʜʘʭ ʩʦʜʝʨʞʘʪʩʷ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʇʨʠ 

ʚʥʝʩʝʥʠʠ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚ ʧʦʯʚʝ ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, 

ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʶ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ: ʩʪʨʫʢʪʫʨʥʦ-ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʧʣʦʪʥʦʩʪʠ, ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ ʠ ʪ.ʜ., ʪ.ʝ. ʚʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʧʪʠʯʴʝʛʦ ʧʦʤʸʪʘ, ʩʚʠʥʳʭ ʩʪʦʢʦʚ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʰʘʝʪ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩ.-ʭ. ʢʫʣʴʪʫʨ. 

ɺ ʧʨʘʢʪʠʢʝ ʧʨʠ ʥʝʫʤʝʣʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʠʤʝʶʪ ʤʝʩʪʦ ʠ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʯʪʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʥʠʞʝʥʠʠ ʫʨʦʚʝʥʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʥʘʨʫʰʝʥʠʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʩʪʦʢʠ ʥʝ ʟʘʜʝʣʳʚʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʯʚʫ, ʘ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʚʳʣʠʚʘʶʪ ʥʘ 

ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʝʸ ʩʪʨʫʢʪʫʨʳ, ʧʦʚʳʰʝʥʠʶ ʧʣʦʪʥʦʩʪʠ, ʦʙʨʘʟʦʚʘʥʠʶ 

ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʝʡ (ʙʦʣʝʝ 1,5 ʛ ʥʘ ʣʠʪʨ ʩʪʦʢʦʚ) ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʧʨʝʚʳʰʘʶʱʠʭ ʥʦʨʤʳ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ʇʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ 

ʧʦʩʪʫʧʘʶʪ ʚ ʧʦʯʚʫ, ʜʘʣʝʝ ʩʤʳʚʘʶʪʩʷ ʩ ʛʨʫʥʪʦʚʦʡ ʚʦʜʦʡ ʠʣʠ ʩʪʝʢʘʶʪ ʚ ʧʦʥʠʞʝʥʥʳʝ ʤʝʩʪʘ ï ʙʘʣʢʠ, ʧʨʫʜʳ, ʨʝʢʠ. 

ʅʘʨʫhʘʝʪʩʷ ʦʙʱʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʦʥ ʦʢʨʫʞʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʟʜʘʝʪʩʷ ʫʛʨʦʟʘ ʬʘʫʥʝ ʠ ʬʣʦʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ. 

ʍʨʘʥʝʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʧʪʠʯʴʝʛʦ ʧʦʤʸʪʘ, ʩʚʠʥʳʭ ʩʪʦʢʦʚ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʜʝ ʧʨʠʚʦʜʠʪ ʢ 

ʫʭʫʜʰʝʥʠʶ ʵʢʦʣʦʛʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʚʷʟʘʥʥʦʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʆʜʥʘʢʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʷʭ, 

ʩʜʝʨʞʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʠʟʠʯʝʩʢʠʭ  ʩʚʦʡʩʪʚ  ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʠʭ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ. ɺ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʚʳʭʦʜ ʠʟ ʩʦʟʜʘʚʰʝʛʦʩʷ ʪʫʧʠʢʘ ʠʱʫʪ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʥʘʚʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʩʪʦʢʦʚ ʩʚʠʥʦʧʦʛʦʣʦʚʴʷ ʠ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 

ʧʪʠʯʴʝʤ ʧʦʤʝʪʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ (40-60%) ʩʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʛʦ ʘʟʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 70% ʘʤʤʠʘʯʥʦʡ 

ʬʦʨʤʦʡ. ʇʨʠ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʠ ʧʨʠ ʭʦʨʦʰʝʡ ʘʵʨʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʠʪʨʠʬʠʢʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʘ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ 

ʢʠʩʣʦʨʦʜʘ (ʘʥʘʵʨʦʙʥʳʝ ʫʩʣʦʚʠʷ) ï ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʦʥʘ ʘʤʤʦʥʠʷ ʜʦ ʦʢʠʩʣʦʚ ʘʟʦʪʘ (ʧʨʦʮʝʩʩ ʜʝʥʠʪʨʠʬʠʢʘʮʠʠ). ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʤʝʶʪ ʤʝʩʪʦ ʦʯʝʥʴ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʘʟʦʪʘ ʚ ʚʠʜʝ ʘʤʤʠʘʢʘ ʠ ʦʢʠʩʣʦʚ. 

ɼʝʧʘʨʪʘʤʝʥʪ ɸʇʂ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʚʤʝʩʪʥʦ ʩ ʫʯʸʥʳʤʠ-ʘʛʨʘʨʠʷʤʠ ʨʘʟʨʘʙʦʪʘʣʠ ñʂʦʥʮʝʧʮʠʶ  ʨʘʟʚʠʪʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ  ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʦʪʭʦʜʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 2013-2016 ʠ ʜʦ 2020 ʛʛ.ò, ʦʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ  ʙʠʦʣʦʛʠʟʘʮʠʷ ʧʦʯʚ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʦʪʭʦʜʦʚ [5-6]. 

ʆʆʆ çɿʘʚʦʜ ʌʄʄè ʧʨʝʜʣʘʛʘʝʪ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ: ʠʩʧʦʣʴʟʦʚʘʪʴ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʦʪʭʦʜʳ ʩ 

ʜʦʙʘʚʢʦʡ ʢʠʟʝʨʠʪʘ ï MgSO4*H2O (ʚʦʜʥʳʡ ʩʫʣʴʬʘʪ ʤʘʛʥʠʷ), ʢʦʪʦʨʳʡ ʫʩʪʨʘʥʷʝʪ ʥʝʛʘʪʠʚʥʳʝ ʷʚʣʝʥʠʷ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʪʠʯʴʝʛʦ ʧʦʤʸʪʘ ʠ ʩʚʠʥʳʭ ʩʪʦʢʦʚ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʠʣʠʢʦʢʠʟʝʨʠʪʘ, %: ʢʠʩʣʦʨʦʜ 29,43; ʤʘʛʥʠʡ 15,81; ʢʨʝʤʥʠʡ 13,27; ʩʝʨʘ 35,06; ʢʘʣʴʮʠʡ 0,58; 

ʭʨʦʤ 0,41; ʞʝʣʝʟʦ 5,44. ʉʫʣʴʬʘʪ ʤʘʛʥʠʷ ï ʧʨʦʜʫʢʪ ʦʪʭʦʜʘ, ʧʦʣʫʯʘʝʤʳʡ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʝʨʧʝʥʪʠʣʠʪ ʩʝʨʥʦʡ 

ʢʠʩʣʦʪʳ. ɹʦʣʴʰʠʝ ʩʳʨʴʝʚʳʝ ʟʘʧʘʩʳ ʩʝʨʧʝʥʪʠʣʠʪʘ ʥʘʭʦʜʷʪʩʷ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʣʠʢʦʢʠʟʝʨʠʪʘ (20-25% ʦʪ ʩʦʩʪʘʚʘ) ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʢ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʤ ʦʪʭʦʜʘʤ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʦʩʫʰʠʪʴ ʵʪʠ ʦʪʭʦʜʳ ʜʦ ʨʘʩʩʳʧʯʘʪʦʡ ʤʘʩʩʳ, ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʘʧʧʘʨʘʪʦʚ ʧʦ ʩʫʰʢʝ ʠ ʦʙʞʠʛʫ, ʯʪʦ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪ ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʫʚʝʣʠʯʠʚʘʝʪ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠ ʧʦʟʚʦʣʷʝʪ ʨʘʚʥʦʤʝʨʥʦ ʚʥʦʩʠʪʴ ʫʜʦʙʨʝʥʠʝ ʚ ʧʦʯʚʫ. ʇʨʠ ʩʤʝʰʠʚʘʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʤʝʩʠ ʜʦʭʦʜʠʪ ʜʦ 50-60
0
, ʘ ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 18-22%. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ (ɹʆʄʋ) 

ʩʦʜʝʨʞʠʪʩʷ ʥʝ ʤʝʥʝʝ 50% ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʷʚʣʷʶʱʠʤʩʷ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʦʯʚʝ ʛʫʤʫʩʘ ï 

ʦʩʥʦʚʥʦʛʦ ʫʩʣʦʚʠʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʯʪʦ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ 

ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʫʯʘʝʤʦʛʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʨʝʰʘʝʪʩʷ ʚʦʧʨʦʩ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʯʚ 

ʩʝʨʦʡ (ʧʦʯʚʳ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʪʨʦ ʠʩʧʳʪʳʚʘʶʪ ʝʸ ʥʝʜʦʩʪʘʪʦʢ). 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʚ ʩʤʝʩʠ ʠʣʠ ʛʨʘʥʫʣʘʭ ʨʝʛʫʣʠʨʫʝʤʳʡ ʩʦʩʪʘʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, 

ʢʘʣʠʷ, ʩʝʨʳ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʠʩʭʦʜʷ ʠʟ ʫʨʦʚʥʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ 

ʧʣʘʥʠʨʫʝʤʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩ.-ʭ. ʢʫʣʴʪʫʨ. 
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ʉʦʟʜʘʚʘʝʤʦʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ, ʜʦʙʘʚʣʷʷ ʚ ʩʦʩʪʘʚ ʫʜʦʙʨʝʥʠʷ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʥʢʦʤʦʣʦʪʦʛʦ ʤʝʣʘ, ʜʦʚʝʜʷ ʦʙʤʝʥʥʫʶ 

ʢʠʩʣʦʪʥʦʩʪʴ ʜʦ ʥʫʞʥʦʡ ʚʝʣʠʯʠʥʳ (ʨʅ 6,5-7,5 ʝʜ.), ʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʫʜʦʙʨʠʪʝʣʴʥʦʡ ʩʤʝʩʠ ʠʣʠ 

ʛʨʘʥʫʣʘʭ ʜʦʙʘʚʣʷʶʪ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʢʦʤʧʦʥʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ - ʘʟʦʬʦʩʢʫ ʠʣʠ ʘʤʤʠʘʯʥʫʶ 

ʩʝʣʠʪʨʫ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʩ ʜʦʙʘʚʢʦʡ ʩʠʣʠʢʦʢʠʟʝʨʠʪʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʪʝʨʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʦʙʝʟʟʘʨʘʞʝʥʘ ʧʘʪʦʛʝʥʥʘʷ ʙʠʦʪʘ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʩʪʦʢʘʭ ʠʣʠ ʧʪʠʯʴʝʤ ʧʦʤʝʪʝ, ʘ ʧʦʣʫʯʝʥʥʘʷ 

ʫʜʦʙʨʠʪʝʣʴʥʘʷ ʩʤʝʩʴ ʙʫʜʝʪ ʦʙʦʛʘʱʝʥʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʩʰʠʨʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʨʦʩʪʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩʦʚ ʢ ʩʣʦʞʠʚʰʝʡʩʷ ʧʨʘʢʪʠʢʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʘʷ  ʠʭ ʩʪʦʠʤʦʩʪʴ. ʊʘʢ, ʟʘ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʮʝʥʘ ʦʜʥʦʡ ʪʦʥʥʳ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ ʫʚʝʣʠʯʠʣʘʩʴ, ʧʨʠʤʝʨʥʦ, ʚ 3-4 ʨʘʟʘ, ʘ ʚ ʪʦʞʝ ʚʨʝʤʷ ʟʘʢʫʧʦʯʥʘʷ 

ʩʪʦʠʤʦʩʪʴ ʟʝʨʥʘ ʢʦʣʝʙʣʝʪʩʷ ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʚʦʢʨʫʛ 5000 ʨʫʙʣʝʡ ʟʘ ʪʦʥʥʫ. ʀ ʵʪʦʪ ʪʨʝʥʜ, ʧʦ ʚʠʜʠʤʦʤʫ,  ʙʫʜʝʪ 

ʫʩʠʣʠʚʘʪʴʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. 

ʇʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ), ʟʘʢʣʶʯʝʥʥʳʭ ʚ ʥʠʭ. ɺ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʷʭ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 30-40%, ʦʧʫʩʢʘʷʩʴ ʧʦ ʟʝʨʥʦʚʳʤ ʢʫʣʴʪʫʨʘʤ ʜʦ 15-20%, ʘ ʚ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʷʭ ʦʥ ʜʦʭʦʜʠʪ ʜʦ 50-60%. 

ʉʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʆʆʆ çɿʘʚʦʜ ʌʄʄè ʢʦʥʮʝʧʮʠʠ ʟʘ ʦʩʥʦʚʫ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʪʠʯʠʡ ʧʦʤʝʪ. ʊʝʭʥʠʯʝʩʢʠ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʙʠʦʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. ɼʣʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʫʯʸʪʦʤ ʧʣʘʥʠʨʫʝʤʦʛʦ 

ʫʨʦʞʘʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪʨʘʞʘʶʱʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʢʫʣʴʪʫʨ ʚ ʵʣʝʤʝʥʪʘʭ  ʧʠʪʘʥʠʷ ʩ ʫʯʝʪʦʤ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚ ʦʩʥʦʚʥʳʤʠ ʤʘʢʨʦʵʣʝʤʝʥʪʘʤʠ. ʀ ʚ ʵʪʦʡ 

ʩʚʷʟʠ ʠ ʩ ʫʯʝʪʦʤ ʢʨʘʪʥʦʛʦ ʩʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ (ʜʦ 18-22%) ʜʦʟʳ ʚʥʝʩʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʫ ʠʩʯʠʩʣʷʶʪʩʷ ʮʝʥʪʥʝʨʘʤʠ, ʘ ʥʝ ʪʦʥʥʘʤʠ, ʯʪʦ ʨʝʟʢʦ ʫʜʝʰʝʚʣʷʝʪ ʧʨʦʮʝʩʩ ʠ ʚʥʝʩʝʥʠʷ ʚ ʧʦʯʚʫ. 

ʇʦʵʪʦʤʫ ʥʫʞʥʦ ʛʦʪʦʚʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʜʣʷ ʚʝʜʫʱʠʭ ʢʫʣʴʪʫʨ ï ñʧʰʝʥʠʯʥʳʝò, 

ñʩʚʝʢʣʦʚʠʯʥʳʝò, ñʢʫʢʫʨʫʟʥʳʝò ʠ ʧʨ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ  ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ 

ʧʨʠʛʦʪʦʚʣʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʨʠʥʮʠʧʝ ʜʣʷ ʣʶʙʦʛʦ ʧʦʣʷ ʠ ʢʫʣʴʪʫʨʳ. 

ɺ ɹʝʣʛʦʨʦʜʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘʣʦʞʝʥ ʤʠʢʨʦʧʦʣʝʚʦʡ ʦʧʳʪ ʩ 

ʚʦʟʜʝʣʳʚʘʥʠʝʤ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ, ʛʜʝ ʠʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʩʠʣʠʢʦʢʠʟʝʨʠʪʘ, ʧʪʠʯʴʝʛʦ ʧʦʤʸʪʘ, ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʉʭʝʤʘ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ: 1. ʂʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ), 2. 

ʇʪʠʯʠʡ ʧʦʤʸʪ, 3. ʇʪʠʯʠʡ ʧʦʤʸʪ 75% + ʩʠʣʠʢʦʢʠʟʝʨʠʪ 25%, 4. ɸʟʦʬʦʩʢʘ, 5. ʇʪʠʯʠʡ ʧʦʤʸʪ 65% + ʩʠʣʠʢʦʢʠʟʝʨʠʪ 25% + 

ʘʟʦʬʦʩʢʘ 10%, 6. ʇʪʠʯʠʡ ʧʦʤʸʪ 65% + ʩʠʣʠʢʦʢʠʟʝʨʠʪ 25% + ʪʦʥʢʦʤʦʣʦʪʳʡ ʤʝʣ 10%. 

ɺʩʝ ʚʘʨʠʘʥʪʳ ʦʧʳʪʘ ʚʳʨʘʚʥʝʥʳ ʧʦ ʘʟʦʪʫ ï N90. 

ʇʦʯʚʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ï ʯʝʨʥʦʟʸʤ ʪʠʧʠʯʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʤʘʣʦʛʫʤʫʩʥʳʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ ʥʘ ʣʝʩʩʦʚʠʜʥʦʤ 

ʩʫʛʣʠʥʢʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 4,93-5,10%, ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ 6,8-8,6 ʠ ʢʘʣʠʷ 141-167 ʤʛ/ʢʛ ʧʦʯʚʳ, ʦʙʤʝʥʥʦʡ 

ʢʠʩʣʦʪʥʦʩʪʠ (ʨʅ) 5,2-5,4, ʩʫʤʤʳ ʧʦʛʣʦʱʸʥʥʳʭ ʦʩʥʦʚʘʥʠʡ 31,5-32,4 ʤʛ/ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ. 

ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ï 11,2 ʤ
2 
, ʧʦʚʪʦʨʥʦʩʪʴ ʰʝʩʪʠʢʨʘʪʥʘʷ, ʫʯʝʪ ʫʨʦʞʘʷ ʩʧʣʦʰʥʦʡ ʧʦʜʝʣʷʥʦʯʥʳʡ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ï 9,7 ʪ (ʪʘʙʣ. 1) ʧʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʚ ʦʧʳʪʝ ï ʚʥʝʩʝʥʠʝ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚ ʩʦʩʪʘʚʝ 65% ʧʦʤʸʪʘ+25% ʩʠʣʠʢʦʢʠʟʝʨʠʪʘ+10% ʪʦʥʢʦʤʦʣʦʪʦʛʦ ʤʝʣʘ. ʇʨʠʙʘʚʢʠ 

ʫʨʦʞʘʷ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʢʦʣʝʙʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʜʦ 1,5 ʪ/ʛʘ. 

ɼʣʷ ʣʶʙʦʛʦ ʘʛʨʦʛʝʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʚʥʝʩʝʥʥʦʛʦ ʚ ʧʦʯʚʫ, ʚʘʞʥʦ ʠʟʫʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚʣʠʷʥʠʝ ʝʛʦ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʫʣʴʪʫʨʳ, ʥʦ ʠ   ʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʪʘʙʣ. 2).  ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʟʝʨʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ 

ʚʩʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʮʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ  ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʩ ʜʦʙʘʚʢʘʤʠ ʩʠʣʠʢʦʢʠʟʝʨʠʪʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ, ʪ/ʛʘ 

ʅʦʤʝʨ ʚʘʨʠʘʥʪʘ ʦʧʳʪʘ ʂʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʋʨʦʞʘʡ-

ʥʦʩʪʴ, ʪ/ʛʘ 

ʇʨʠʙʘʚʢʘ, 

ʪ/ʛʘ 

1 ʂʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 8,2 - 

2 ʇʪʠʯʠʡ ʧʦʤʸʪ 9,2 1,0 

3 ʇʪʠʯʠʡ ʧʦʤʸʪ 75% + ʩʠʣʠʢʦʢʠʟʝʨʠʪ 25% 9,4 1,2 

4 ɸʟʦʬʦʩʢʘ 9,0 0,8 

5 ʇʪʠʯʠʡ ʧʦʤʸʪ 65% + ʩʠʣʠʢʦʢʠʟʝʨʠʪ 25% + 

ʘʟʦʬʦʩʢʘ 10% 

9,4 1,2 

6 ʇʪʠʯʠʡ ʧʦʤʸʪ 65% + ʩʠʣʠʢʦʢʠʟʝʨʠʪ 25% + 

ʪʦʥʢʦʤʦʣʦʪʳʡ ʤʝʣ 10% 

9,7 1,5 

ʅʉʈ05, ʪ  0,2 - 

 

ʉʣʝʜʫʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ  ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʙʦʛʘʱʝʥʠʝ  ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ 

ʘʟʦʪʦʤ ʠ ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʥʦ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʚʠʜʝ ʞʠʨʘ. 

ʉʠʣʠʢʦʢʠʟʝʨʠʪ ʫʣʫʯʰʠʣ ʩʚʦʡʩʪʚʘ ʯʠʩʪʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʫʚʝʣʠʯʠʚ ʧʦʩʪʫʧʣʝʥʠʝ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʟʝʨʥʦ 

ʢʫʢʫʨʫʟʳ, ʠ ʧʦʚʳʩʠʚ ʝʝ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ.  
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ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ, ʩʨʝʜʥʝʝ, % ʢ ʤʘʩʩʝ 

ɺʘʨʠʘʥʪʳ 

ʦʧʳʪʘ 

ɺʠʜʳ ʘʥʘʣʠʟʦʚ 

ɸʟʦʪ ʌʦʩʬʦʨ ʂʘʣʠʡ ɾʠʨ ɿʦʣʘ 

1 1,30 0,22 0,38 5,24 1,14 

2 1,38 0,27 0,43 5,31 1,27 

3 1,33 0,31 0,43 5,39 1,24 

4 1,51 0,27 0,41 5,39 1,40 

5 1,22 0,25 0,38 4,61 1,07 

6 1,35 0,31 0,46 5,19 1,37 

 

ʉʯʠʪʘʝʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʦʪʭʦʜʦʚ (ʧʪʠʯʠʡ ʧʦʤʸʪ, ʞʠʜʢʠʝ ʩʪʦʢʠ) ʩ ʜʦʙʘʚʢʦʡ ʩʠʣʠʢʦʢʠʟʝʨʠʪʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʛʨʘʤʤʳ ʙʠʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʨʦʩʪʫ ʫʨʦʞʘʡʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʦʭʨʘʥʝ ʫʩʣʦʚʠʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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LOSSES OF NUTRIENTS AT INTENSIVE PROCESSING OF POULTRY  MANURE  

Abstract 

The article considers the problem of saving of nutrients (N, P, K) at the intensive composting of chicken manure in 

chamber-type and drum-type bioreactors. The indexes of nutrients saving and timing of processing at intensive technologies 

are given and compared with the same indexes at traditional ones. 

Keywords: manure, litter, nutrient losses, nitrogen, phosphorus, assessment. 

 

ntroduction 

Intensification of modern agriculture production leads to increase in the volume of chicken manure and its 

concentration on local limited areas on poultry farms. This creates environmental risks and making the manure management 

more difficult [1]. Also, it leads to rise of the economic costs because of increase size of manure storage and transport 

distances between places of production and use of manure [2]. The solution may be use of intensive technologies of manure 

processing. Intensive technologies accelerate the processing time and reduce the weight of the poultry manure (by reducing the 

water content in the final fertilizer) [3]. This study considered two technologies: intensive composting in the chamber 

bioreactor and intensive composting in the drum bioreactor. The aim of the study is to determine the values of nutrient losses 

and to compare with the values of traditional technology. 

Materials and methods 

There was used fresh manure from the poultry kept in cages with a water content of 40 %. 

The technology of intensive composting in closed-type installation is based on the principle of aerobic biofermentation 

with controlled level of air supply [4]. The adjusting the amount of air fed into the installation allows to saturate the manure of 

sufficient amount of oxygen, which in turn allows to create optimal conditions for the life of mesophilic and thermophilic 

microorganisms. As a result of the action of microorganisms, the processed mixture is self-heated to 70 ÜC, causing the thermal 

disinfection of the manure [5]. 

The difference between the intensive composting in chamber and drum bioreactors is that in drum bioreactor manure is 

better aerated, then microorganisms are better distributed throughout the mass of manure, which increases their proliferation 

and effectiveness of processing. It also leads to different timing of processing: 7..9 days in chamber units and 3..4 day in drum 

units. 

Results and discussion 

The table gives confidence intervals for the most common traditional technologies (according to literature) and intensive 

technologies. 

Technology 1: intensive composting in the chamber bioreactor; 

Technology 2: intensive composting in the drum bioreactor; 

Technology 3: long-term storage (6..9 months); 

Technology 4: passive composting in piles; 

Technology 5: active composting in piles (with optional turning or mixing); 

 

Table 1 ï Comparative evaluation of the nutrient content of manure 

Nutrient  

Nutrients losses 

Technology 1 Technology 2 Technology 3 Technology 4 Technology 5 

Total nitrogen (N) 32..34 26..28 40..55 30..45 35..50 

Total phosphorus (ʈ) 1..4 1..4 2..5 2..5 2..5 

Total potassium (K) 1..3 1..2 1..4 1..4 1..4 
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Conclusions 

On the based on these data, it is obvious that the intensive composting techniques have the advantage of lower losses of 

nutrients. Another advantage may be concentration of the air used for composting in the confined space. This allows to add 

complementary air purification, especially from ammonia, which can further reduce the loss of nutrients. 
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EVALUTION OF  HEALTH  OF ADOLESCENTS IN IRKUTSK REGION  

Abstract 
Comparative analysis of the results of medical examination of adolescents living in Irkutsk region is presented. There is 

rising of adolescent amount with diseases of the endocrine system and number of adolescents with disharmonious physical 

development. 
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ʘʣʠʯʠʝ ʦʩʦʙʝʥʥʳʭ ʢʣʠʤʦʪʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʵʪʥʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʙʳʪʦʚʳʭ ʫʩʣʦʚʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʇʨʠʙʘʡʢʘʣʴʷ ʜʠʢʪʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʠʟʫʯʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʦʜʨʦʩʪʢʦʚ [2].  

ʇʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩʝʣʴʯʘʥ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʞʝ, ʯʝʤ ʜʝʪʝʡ-

ʛʦʨʦʞʘʥ [1]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʨʦʩʪʢʠ ʩ ʛʘʨʤʦʥʠʯʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʦʩʪʘʚʣʷʶʪ 58,9% ʚ ʛʦʨʦʜʝ ʠ 60,9% - ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ. ʋ 17% ʫʯʘʱʠʭʩʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ ʦʪʤʝʯʝʥʘ ʜʠʩʛʘʨʤʦʥʠʯʥʦʩʪʴ ʨʘʟʚʠʪʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ 

ʘʩʪʝʥʠʟʘʮʠʠ. ʇʦʜʨʦʩʪʢʠ ʩ ʨʝʟʢʦ ʜʠʩʛʘʨʤʦʥʠʯʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 7%[4]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʯʘʩʪʦʪʳ ʚʳʷʚʣʝʥʠʷ ʦʩʥʦʚʥʦʡ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ, ʧʦʢʘʟʘʪʝʣʝʡ  

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʤʘʣʴʯʠʢʦʚ ʧʦʜʨʦʩʪʢʦʚ  ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ  ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʚ  2008 ʠ 2011ʛʛ.  

 ɺ 2008 ʠ 2011ʛʛ. ʧʨʦʚʝʜʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʦʩʤʦʪʨʳ ʧʦʜʨʦʩʪʢʦʚ 14-17 ʣʝʪ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʧʦʩʝʣʢʝ 

ɹʘʷʥʜʘʡ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʦʜʠʪʝʣʠ ʦʩʤʦʪʨʝʥʥʳʭ ʧʦʜʨʦʩʪʢʦʚ ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʶʪ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.  ɺ 

ʵʪʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʜʨʦʩʪʢʠ ʙʫʨʷʪʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ (ʦʢʦʣʦ 80%), ʥʝʙʦʣʴʰʫʶ ʜʦʣʶ - ʤʝʪʠʩʳ ʠ 

ʨʫʩʩʢʠʝ.  

ɺ 2008 ʠ 2011 ʛʛ. ʧʝʨʚʦʝ ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ  ʥʘʭʦʜʷʪʩʷ ʙʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ - 

342,9 ʠ 576,9ă ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʥʥʳʡ ʢʣʘʩʩ ʙʦʣʝʟʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʜʠʬʬʫʟʥʳʤ ʥʝʪʦʢʩʠʯʝʩʢʠʤ ʟʦʙʦʤ, 

ʧʨʠʯʝʤ ʦʪʤʝʯʘʝʪʩʷ ʝʛʦ ʨʦʩʪ ʚ 4 ʨʘʟʘ. ɺ 2011ʛ. ʫ 2,3% ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫʟʣʦʚʦʡ ʟʦʙ. ɻʣʘʚʥʦʡ ʫʛʨʦʟʦʡ ʡʦʜʥʦʛʦ  çʛʦʣʦʜʘè  

ʷʚʣʷʝʪʩʷ ʦʪʩʪʘʚʘʥʠʝ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ, ʥʘʨʫʰʝʥʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. ʂʦʤʧʣʝʢʩʥʘʷ ʢʦʨʨʝʢʮʠʷ ʡʦʜ-ʜʝʬʠʮʠʪʘ 

ʧʦʜʨʦʩʪʢʦʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʨʘʥʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʣʝʯʝʥʠʝ ʪʠʨʝʦʠʜʥʦʡ ʜʠʩʬʫʥʢʮʠʠ. ʊʘʢʞʝ ʚ 

ʩʪʨʫʢʪʫʨʝ ʧʘʪʦʣʦʛʠʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʟʘʜʝʨʞʢʘ ʧʦʣʦʚʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ-10,0 ʠ 

ʅ 
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11,8%, ʦʞʠʨʝʥʠʝ ʪʦʣʴʢʦ ʚ 2011ʛ- 14,7%, ɻʉʇʇʉ-15,2 ʠ 17,7%. ɺ 2008 ʛ. 39% ʧʦʜʨʦʩʪʢʦʚ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʡ ʠʥʜʝʢʩ 

ʤʘʩʩʳ ʪʝʣʘ, ʘ ʚ 2011ʛ. ʧʨʦʮʝʥʪ ʪʘʢʠʭ ʧʦʜʨʦʩʪʢʦʚ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 5%.  

ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʚ 2008ʛ. ʥʘʭʦʜʷʪʩʷ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 141,7%ʦ. ɼʘʥʥʳʡ ʚʠʜ ʧʘʪʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʘʪʦʣʦʛʠʝʡ ʤʠʥʜʘʣʠʥ, ʭʨʦʥʠʯʝʩʢʠʤ ʬʘʨʠʥʪʠʪʦʤ. ʂʣʘʩʩ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʟʘʥʠʤʘʝʪ ʧʦ ʟʥʘʯʠʤʦʩʪʠ 

ʪʨʝʪʴʝ ʤʝʩʪʦ - 92,6%ʦ, ʧʨʝʜʩʪʘʚʣʝʥ ï ʭʨʦʥʠʯʝʩʢʠʤ ʛʘʩʪʨʠʪʦʤ, ʛʘʩʪʦʨʜʫʦʜʝʥʠʪʦʤ. 

ʅʘ  ʚʪʦʨʦʤ ʤʝʩʪʝ  ʚ 2011ʛ. ʥʘʭʦʜʠʪʩʷ ʢʣʘʩʩ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ- 286,0%0, ʨʦʩʪ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ 

ʩʦʩʪʘʚʠʣ 3%. ʇʦ ʜʘʥʥʳʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʪʦʣʴʢʦ 10,2% ʧʦʜʨʦʩʪʢʦʚ ʨʝʛʫʣʷʨʥʦ ʧʨʠʥʠʤʘʶʪ ʧʦʣʠʚʠʪʘʤʠʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʙʦʣʝʝ ʯʝʤ ʫ 50% ʧʦʜʨʦʩʪʢʦʚ. ʊʨʝʪʴʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 183,7%0. 

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʘʥʜʨʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ, ʪʘʢ ʢʘʢ  ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʧʦʜʨʦʩʪʢʦʚ  

ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʦʪʩʫʪʩʪʚʠʝ ʞʘʣʦʙ ʟʘʪʨʫʜʥʷʝʪ ʨʘʥʥʶʶ ʧʦʩʪʘʥʦʚʢʫ ʜʠʘʛʥʦʟʘ. ɺ 

ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʦʩʥʦʚʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʚʘʨʠʢʦʮʝʣʝ- 8,2% ʠ 9,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜʨʦʩʪʢʦʚ ʧʦʢʘʟʘʣ ʥʝʫʢʣʦʥʥʦʝ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʧʦʜʨʦʩʪʢʦʚ ʩ 

ʛʘʨʤʦʥʠʯʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʠ ʫʚʝʣʠʯʝʥʠʝ  ʧʦʜʨʦʩʪʢʦʚ  ʩ ʜʠʩʛʘʨʤʦʥʠʯʥʳʤ ʨʘʟʚʠʪʠʝʤ  ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ. ʕʪʠ 

ʦʪʢʣʦʥʝʥʠʷ ʚʳʨʘʞʝʥʳ  ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʚ 1,5 ʨʘʟʘ ʧʦʜʨʦʩʪʢʦʚ, ʠʤʝʶʱʠʭ ʤʘʢʨʦʩʦʤʘʪʦʪʠʧ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʫʚʝʣʠʯʝʥʠʝʤ  ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʦʞʠʨʝʥʠʷ). ʊʘʢʠʝ ʧʦʜʨʦʩʪʢʠ ʪʨʝʙʫʶʪ 

ʙʦʣʝʝ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʧʝʜʠʘʪʨʦʚ ʚ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ  ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʘʪʦʣʦʛʠʠ ʦʙʤʝʥ ʚʝʱʝʩʪʚ. 

ʇʦʢʘʟʘʪʝʣʠ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʨʘʩʮʝʥʠʚʘʣʠʩʴ ʢʘʢ ʩʨʝʜʥʠʝ  69,5% ʠ 53,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʰʝ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʦʢʦʝ 

8,7% ʠ 8,9%, ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʠ ʥʠʟʢʦʝ 21,8 ʠ 38%. ʇʨʝʦʙʣʘʜʘʶʱʠʤ ʪʠʧʦʤ ʪʝʣʦʩʣʦʞʝʥʠʷ ʫ ʧʦʜʨʦʩʪʢʦʚ ʙʳʣ 

ʤʝʟʦʤʦʨʬʥʳʡ - 48,5% ʠ 60,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ,  ʜʦʣʷ ʜʦʣʠʭʦʤʦʨʬʥʦʛʦ ʩʦʩʪʘʚʠʣʘ 36,3% ʠ 30,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʤʦʪʨʘ ʧʦʜʨʦʩʪʢʦʚ ʚ ʧ. ɹʘʷʥʜʘʡ  ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʣʠ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʵʥʜʦʢʨʠʥʥʦʤ ʩʪʘʪʫʩʝ (ʨʦʩʪ ʚ 1,6 ʨʘʟʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2008ʛ., ʦʩʦʙʝʥʥʦ ʟʘ ʩʯʝʪ ʧʘʪʦʣʦʛʠʠ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ), ʨʦʩʪ ʧʘʪʦʣʦʛʠʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ï ʚ 3 ʨʘʟʘ. ʅʘʣʠʯʠʝ ʘʥʜʨʦʣʦʛʠʯʝʩʢʦʡ  ʧʘʪʦʣʦʛʠʠ 

ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩ ʮʝʣʴʶ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ.  ɺʳʷʚʣʷʝʪʩʷ 

ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʮʝʥʪʘ ʧʦʜʨʦʩʪʢʦʚ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ. 
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ʢʣʠʥʠʢʘ ʦʬʪʘʣʴʤʦʣʦʛʠʠ, ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʙʦʣʴʥʠʮʘ çɸʣʝʢʩʘʥʜʨʦʚʩʢʘè 

ɸɼɽʅʆʀɼʅɸʗ ʂʀʉʊʆɿʅɸʗ ʂɸʈʎʀʅʆʄɸ ʉʃɽɿʅʆʁ ɾɽʃɽɿʓ: ʀʉʊʆʈʀʗ ɹʆʃɽɿʅʀ 

ɸʥʥʦʪʘʮʠʷ 
ɸʜʝʥʦʠʜʥʘʷ ʢʠʩʪʦʟʥʘʷ ʢʘʨʮʝʥʦʤʘ - ʨʝʜʢʘʷ ʬʦʨʤʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʠ ʩ ʵʧʠʪʝʣʠʘʣʴʥʳʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ. 

ʕʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʧʝʨʚʠʯʥʘʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʘʷ ʦʧʫʭʦʣʴ ʩʣʝʟʥʦʡ ʞʝʣʝʟʳ, ʦʜʥʘʢʦ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 

4% ʦʪ ʚʩʝʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʞʝʣʝʟʳ. ɼʦ ʩʠʭ ʧʦʨ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʦʛʣʘʩʠʷ ʚ ʚʦʧʨʦʩʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʣʝʯʝʥʠʷ, ʚ 

ʦʩʥʦʚʥʦʤ, ʢʘʩʘʶʱʠʝʩʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ ʩʪʝʧʝʥʠ ʨʘʜʠʢʘʣʴʥʦʛʦ ʫʜʘʣʝʥʠʷ ʪʢʘʥʝʡ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʩʣʫʯʘʝ 

ʧʦʢʘʟʘʥʦ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʘʜʝʥʦʠʜʥʦʡ ʢʠʩʪʦʟʥʦʡ ʢʘʨʮʝʥʦʤʳ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʥʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʦʰʠʙʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʝʥʦʠʜʥʘʷ ʢʠʩʪʦʟʥʘʷ ʢʘʨʮʝʥʦʤʘ, ʩʣʝʟʥʘʷ ʞʝʣʝʟʘ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. 
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ADENOID CYSTIC CARCINOMA OF THE LACRIMAL GLAND : A CASE REPORT 

Abstract 

Adenoid cystic carcinoma is a rare form of malignant neoplasm with epithelial origin. It is the most common primary 

malignat neoplasm of the lacrimal gland, yet it is responsible for less than 4% of all neoplasms of the gland. There are still 

controversies about the optimal treatment, mainly concerning the surgical approach and the degree of radical removal of 

tissues. The presented case is a good example for the diagnostic and treatment dillemas when dealing with adnoid cystic 

carcinoma of the lacrimal gland, as well as some of the most common mistakes made. 

Keywords: adenoid cystic carcinoma, lacrimal gland, therapeutic approach. 

 

denoid cystic carcinoma (ACC) of the lacrimal gland a rare form of malignant neoplasm with epithelial origin (1). It 

is the most common primary malignat neoplasm of the lacrimal gland, yet it is responsible for less than 4% of all 

neoplasms of the gland (2-4). Most individuals are diagnosed with the disease in the fourth through sixth decade of life (5), and 

rarely during childhood (6, 7). There are still controversies about the optimal approach for treating the neoplasm. Some author 

recommend a more conservative approach during surgery, followed by radiation or proton therapy (8). Others support radical 

evisceration with or without removal of surrounding bone structures as the most appropriate method of treatment (9). In 

general patients with ACC of the lacrimal gland have poor prognosis, which makes the choice of teurapethic approac difficult 

(10).  

The presented case is a good example for the diagnostic and treatment dillemas when dealing with adnoid cystic carcinoma 

of the lacrimal gland.   

CASE REPORT: We present a case of a 79 y.o female patient, operated on in another hospital in 2010 for a soft tissue 

formation in the left orbit. No material was taken for histological examination. Four moths after surgery, the patient enters the 

neurosurgery clinic in University hospital Stara Zagora with complaints of constant pain and swelling in the same area. 

 

 
Fig.1 ï Transsupercilliary superlateroorbitotomy 
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Pic 1. ˉ 2008, 2009 from 28.06.2010ʛ. ï adenoid cystic carcinoma 

 

The orbit computer tomography (CT) establishes a soft tissue-equivelent tumor formation in the upper lateral part of the 

left orbit, extending to lateral orbital structures. Upon admission the patient and no focal neurological symptoms and no visual 

impairement. A left-sided osteoplastic frontoorbital craniotomy by V. Busarski was preformed (Fig.1), after which the tumor 

formation was extirpated en block under optic magnification. The formation did not affect the surrounding soft tissues and 

bone structures. The upper lateral orbital rim waas restored. Histology showed adenoid cystic carcinoma (Pic. 1).  

 

 
Fig. 2 ï Tumor formation 






















































































