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ɸʥʥʦʪʘʮʠʷ. ɺʝʜʫʱʠʝ ʫʯʝʥʳʝ ʦʧʨʝʜʝʣʷʶʪ ʚʝʢʪʦʨ ʚʫʟʦʚʩʢʦʡ ʥʘʫʢʠ, 
ʬʦʨʤʠʨʫʶʪ ʥʘʫʯʥʳʝ ʰʢʦʣʳ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ. 
ʄʠʨʦʚʦʡ ʥʘʫʯʥʳʡ ʦʧʳʪ ʥʝ ʤʦʞʝʪ ʫʯʝʩʪʴ ʩʧʝʮʠʬʠʢʫ ʈʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ, ʘ ʟʥʘʯʠʪ ʥʝʦʙʭʦʜʠʤʦ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʫʢʠ ʩ ʫʯʝʪʦʤ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʢʦʥʢʫʨʝʥʪʦ-
ʩʧʦʩʦʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʝʛʦʜʥʷ ʘʛʨʘʨʥʳʝ ʚʫʟʳ ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʥʘʫʯ-
ʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʩʧʦʩʦʙʥʳʡ ʚʳʚʝʩʪʠ ʵʢʦʥʦʤʠʢʫ ʈʦʩʩʠʠ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʫʯʥʘʷ ʰʢʦʣʘ, ʨʘʟʨʘʙʦʪʢʠ, ʪʝʭʥʦʣʦʛʠʠ, ʩʧʦʩʦʙʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʵʢʦʥʦʤʠʢʘ. 
 
ʇʨʦʛʨʘʤʤʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦ- 

ʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟ-
ʤʝʥʝʥʠʷ ʚ ʧʝʨʩʧʝʢʪʠʚʥʦʤ ʦʙʣʠʢʝ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ. ʅʘ ʬʦʥʝ ʧʨʦʜʦʣʞʘʶ-
ʱʝʡʩʷ ʨʘʜʠʢʘʣʴʥʦʡ ʨʝʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ, ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ çʪʦʯʝʢ 
ʨʦʩʪʘè ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʚʫʟʦʚʩʢʘʷ ʥʘʫʢʘ. ʉʝʛʦʜʥʷ ʨʦʣʴ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ 
ʜʚʦʷʢʘ ʠ ʥʘ ʵʪʦ ʦʨʠʝʥʪʠʨʫʶʪ ʤʥʦʛʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ. ʉ ʦʜʥʦʡ 
ʩʪʦʨʦʥʳ ʵʪʦ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʬʫʥʜʘʤʝʥ-
ʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʟʥʘʥʠʡ, ʩ ʜʨʫʛʦʡ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʰʢʦʣ ʟʘ ʩʯʝʪ 
ʘʢʪʠʚʥʦʡ ʤʦʣʦʜʝʞʠ. ʕʪʦ ʜʦʣʞʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʧʦ-
ʪʨʝʙʥʦʩʪʝʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʚ ʤʘʩʰʪʘʙʘʭ ʦʙʣʘʩʪʠ, 
ʪʘʢ ʠ ʨʝʛʠʦʥʘ [1, 2, 3]. ʉʠʩʪʝʤʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʚʫʟʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ 
ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʠʤʝʪʴ 
ʦʪʣʘʞʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʪʨʘʥʩʬʝʨʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ [4]. 
ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʌʝʜʝʨʘʣʴʥʘʷ ʥʘ-

ʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ 2017ï2025 
ʛʦʜʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʥʘʨʘʱʠʚʘʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥ-
ʮʠʘʣʘ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʩʥʠʞʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʝʯʝʩʪ-
ʚʝʥʥʦʛʦ ɸʇʂ ʦʪ ʠʤʧʦʨʪʘ ʪʝʭʥʦʣʦʛʠʡ ʩʝʤʷʥ, ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʟʘʱʠ-
ʪʳ ʨʘʩʪʝʥʠʡ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ 
ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʥʦʚʝʡʰʠʭ ʜʦʩʪʠʞʝʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ: 

- ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʤʷʥ ʚʳʩʰʠʭ (ʦʨʠʛʠʥʘʣʴʥʳʭ ʠ ʵʣʠʪʥʳʭ) ʨʝʧʨʦʜʫʢʮʠʡ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ   ʨʘʩʪʝʥʠʡ,   ʧʣʝʤʝʥʥʦʡ  ʧʨʦʜʫʢʮʠʠ (ʤʘʪʝʨʠʘʣʘ)  ʧʦ 
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ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʧʣʝʤʝʥʥʦʛʦ  ʞʠʚʦʪʥʚʦʜ-
ʩʪʚʘ, ʠʤʝʶʱʠʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʤʷʥ 
ʠʣʠ ʧʣʝʤʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʤʘʪʝʨʠʘʣʘ) ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

- ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ, ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʜʣʷ ʞʠ-
ʚʦʪʥʳʭ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ; 

- ʜʠʘʛʥʦʩʪʠʢʫ ʧʘʪʦʛʝʥʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʚʦʜʩʪʚʦ 
ʧʝʩʪʠʮʠʜʦʚ ʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʣʷ ʧʨʠʤʝʥʝ-
ʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ; 

- ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʭʨʘʥʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢ-
ʮʠʠ, ʩʳʨʴʷ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ; 

- ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʳʨʴʷ ʠ ʧʨʦʜʦ-
ʚʦʣʴʩʪʚʠʷ ʠ ʵʢʩʧʝʨʪʠʟʫ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʫʟʝ ʥʘʫʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ɸʇʂ, ʨʘʙʦʪʘ ʚ ʂʫʨʩʢʦʡ 
ɻʉʍɸ ʚʝʜʝʪʩʷ ʧʦ 146 ʪʝʤʘʪʠʢʘʤ 10 ʦʪʨʘʩʣʝʡ ʥʘʫʢ. ɺ 2016 ʛʦʜʫ ʚ ʥʝʡ ʫʯʘʩʪ-
ʚʦʚʘʣʦ 211 ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʘ 196 ʠʣʠ 92,8 % ʚʩʝʛʦ ʩʦʩʪʘ-
ʚʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ, ʬʠʥʘʥʩʠ-
ʨʫʝʤʫʶ ʠʟ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʭ ʘʢʘʜʝʤʠʠ 
ʦʪʨʘʞʝʥʳ ʚ 14 ʤʦʥʦʛʨʘʬʠʷʭ, 10 ʥʘʫʯʥʳʭ ʩʙʦʨʥʠʢʘʭ, 767 ʩʪʘʪʴʷʭ (ʚ ʪʦʤ ʯʠʩʣʝ 
205 ʩʪʘʪʝʡ ʚ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʈʌ). ɺ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʙʘʟʘʭ 
ʮʠʪʠʨʦʚʘʥʠʷ Web of Science ʠ Scopus ʚ 2016 ʛʦʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʘʢʘʜʝʤʠʠ 
ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ 19 ʩʪʘʪʝʡ. ɿʘ ʛʦʜ ʧʦʣʫʯʝʥʦ 18 ʧʘʪʝʥʪʦʚ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ ʠ 
12 ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʦ ʚʳʜʘʯʝ ʧʘʪʝʥʪʘ.  
ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʥʳʭ ʘʢʘʜʝʤʠʠ ʚ 2016 ʛʦʜʫ ʵʢʩʧʦʥʠʨʦʚʘ-

ʣʠʩʴ ʥʘ 6 ʚʳʩʪʘʚʢʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ 1-ʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ, 2 ʚʩʝʨʦʩʩʠʡʩʢʠʭ, 3 
ʨʝʛʠʦʥʘʣʴʥʳʭ. ʇʦ ʠʪʦʛʘʤ ʚʳʩʪʘʚʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʢʘʜʝʤʠʷ ʥʘʛʨʘʞʜʝʥʘ 17 
ʤʝʜʘʣʷʤʠ, 25 ʜʠʧʣʦʤʘʤʠ, ʦʜʥʦʡ ʙʣʘʛʦʜʘʨʥʦʩʪʴʶ.  
ʅʘ 18-ʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ ʚʳʩʪʘʚʢʝ çɿʦʣʦʪʘʷ ʆʩʝʥʴ-

2016è ʂʫʨʩʢʘʷ ɻʉʍɸ ʙʳʣʘ ʥʘʛʨʘʞʜʝʥʘ 6 ʟʦʣʦʪʳʤʠ, 6 ʩʝʨʝʙʨʷʥʳʤʠ, 4 ʙʨʦʥ-
ʟʦʚʳʤʠ ʤʝʜʘʣʷʤʠ, 1 ʙʣʘʛʦʜʘʨʥʦʩʪʴʶ ʠ 17 ʜʠʧʣʦʤʘʤʠ. 
ʅʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʪʨʘʜʠʮʠʦʥʥʦ ʠʟʫʯʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʣʷ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟ-
ʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʘʛʨʦʮʝʥʦʟʦʚ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ. 
ʋʯʝʥʳʤʠ ʢʘʬʝʜʨʳ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʦʙʱʝʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ɺ.ɼ. ʄʫʭʠ ʙʳʣʘ ʧʨʦʜʝʣʘʥʘ ʦʛʨʦʤʥʘʷ ʨʘʙʦʪʘ ʧʦ ʦʮʝʥʢʝ 
ʚʣʠʷʥʠʷ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ çʌʝʨʪʠʢʩ ʤʘʨʢʘ ɸè, çʅʦʚʦʝè ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ çʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹè, çɹʦʨʦ-ʅè ʥʘ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʧʨʦʚʝʜʝʥʳ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʆʆʆ çɸʛʨʦ ʕʢʩʧʝʨʪ ɻʨʫʧè, ʛ. ʄʦʩʢʚʘ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʪ ʭʦʟʷʡʩʪʚʘʤ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʚʳʩʠʪʴ 
ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʥʘ 20 %. 
ʇʨʦʬʝʩʩʦʨʦʤ ʅ.ɺ. ɹʝʩʝʜʠʥʳʤ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʦʨʛʘʥʦ-

ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ɸʧʧʠʪʘʡʟʝʨ ʥʘ ʷʨʦʚʳʝ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʥʘ ʬʦʥʝ 
ʨʘʟʥʦʛʦ ʚʥʝʩʝʥʠʷ ʦʩʥʦʚʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʡ 
ʦʙʣʘʩʪʠ. 



5 

 

ɺʩʝ ʰʠʨʝ ʚʥʝʜʨʷʝʪʩʷ ʚ ʩʪʨʫʢʪʫʨʫ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʟʝʨʥʦʙʦʙʦʚʘʷ 
ʢʫʣʴʪʫʨʘ ʩʦʷ, ʩʧʨʦʩ ʥʘ ʥʝʝ ʙʦʣʴʰʦʡ ʠ ʮʝʥʘ ʜʦʩʪʦʡʥʘʷ. ʇʨʦʬʝʩʩʦʨʦʤ ʀ.ʗ. 
ʇʠʛʦʨʝʚʳʤ ʚʥʝʜʨʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʠ ʥʘ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʚ 
ʫʩʣʦʚʠʷʭ ʆʆʆ çʂʫʨʩʢʦʝ ʧʦʣʝè, ɻʦʨʰʝʯʝʥʩʢʦʛʦ ʨʘʡʦʥʘ. 
ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ ʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚʥʝ-

ʜʨʷʣʠ ʜʦʮʝʥʪ ʃ.ɺ. ʃʝʚʰʘʢʦʚ ʠ ʜʦʮʝʥʪ ɻ.ɺ. ʏʠʩʪʠʣʠʥ ʚ ɸʆ çɻʘʨʘʥʪè ɹʝʣʦʚ-
ʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʆʆʆ çʉʧʘʩʩʢʘʷ ʅʠʚʘè ʄʝʜʚʝʥʩʢʦʛʦ ʨʘʡʦʥʘ 
ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʦʙʣʘʩʪʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʣʦʱʘʜʠ ʧʦʜ ʢʘʨʪʦʬʝʣʝʤ. 

ʇʨʦʬʝʩʩʦʨ ʕ.ɺ. ɿʘʩʦʨʠʥʘ ʤʥʦʛʦ ʣʝʪ ʨʘʙʦʪʘʝʪ ʩ ʢʘʨʪʦʬʝʣʝʤ ʠ ʪʝʩʥʦ ʩʦʪʨʫʜʥʠ-
ʯʘʝʪ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ɺ ʧʨʦʰʣʦʤ ʛʦʜʫ ʧʦʜ ʝʝ ʨʫʢʦʚʦʜʩʪʚʦʤ  ʚ ʬʝʨʤʝʨʩʢʦʤ 
ʭʦʟʷʡʩʪʚʝ çʏʝʨʥʦʟʝʤʴʝè ʚʝʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʥʝ-
ʩʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʘʛʨʦʢʦʤʧʣʝʢʩʝ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʧʦʜ 
ʢʘʨʪʦʬʝʣʴ ʧʨʠ ʦʨʦʰʝʥʠʠ [5, 6, 7]. 
ɸʢʪʫʘʣʴʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʧʨʦʩʳ ʧʦʜʨʘʙʦʪʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʭʨʘʥʝʥʠʷ. ʋʯʝʥʳʤʠ ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪ-
ʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʜʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʚ  ʆʆʆ ɼʤʠʪʨʠʝʚʩʢʠʡ 
ʢʦʤʙʠʥʘʪ ʭʣʝʙʦʧʨʦʜʫʢʪʦʚ, ʩʫʰʢʠ ʟʝʨʥʘ ʚ ʆʆʆ çɸʛʨʦʢʦʤʧʣʝʢʩ çɻʣʫʰʢʦʚ-
ʩʢʠʡèè. 
ʉ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ, ʵʢʦʣʦʛʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʩʝʛʦʜʥʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʙʠʦʧʨʝʧʘʨʘʪʳ, ʤʠʢʨʦ-
ʵʣʝʤʝʥʪʳ ʠ ʜʨʫʛʠʝ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʠ 
ʚ ʨʷʜʝ ʭʦʟʷʡʩʪʚ ʜʘʣʠ ʩʦʛʣʘʩʠʝ ʥʘ ʪʘʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. ʇʨʦʬʝʩʩʦʨʦʤ ɺ.ʀ. 
ʃʘʟʘʨʝʚʳʤ ʠ ʜʦʮʝʥʪʦʤ ʅ.ʅ. ʊʨʫʪʘʝʚʦʡ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ çɸʛʨʦʪʝʭʥʦʣʦʛʠʠè 
ʠʟʫʯʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ɻʫʘʧʩʠʥ ʧʣʶʩ ʠ ʊʨʠʭʦʬʠʪ 
ʧʣʶʩ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʯʝʨʥʦ-
ʟʝʤʥʳʭ ʧʦʯʚ.  
ɼʦʮʝʥʪʦʤ ʆ.ʄ. ʐʝʨʰʥʝʚʦʡ ʦʧʨʝʜʝʣʝʥʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ çʈʀɿʆɹɸʂʊè ʥʘ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʚ ʫʩʣʦ-
ʚʠʷʭ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʘʟʨʘʙʦʪʢʘ ʙʳʣʘ ʫʜʦʩʪʦʝʥʘ ʩʝ-
ʨʝʙʨʷʥʦʡ ʤʝʜʘʣʠ ʥʘ ʈʦʩʩʠʡʩʢʦʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ ʚʳʩʪʘʚʢʝ çɿʦʣʦʪʘʷ 
ʆʩʝʥʴè). 
ʇʦ ʟʘʢʘʟʫ ʆʆʆ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʬʠʨʤʳ ʄɽɻɸʄʀʂʉè, ʛ. 

ɹʦʨ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʮʝʥʪʦʤ ɺ.ɸ. ʉʢʨʠʧʠʥʳʤ ʙʳʣʘ ʠʟʫʯʝʥʘ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʦʨʥʳʭ ʤʦʥʦʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʘʭʘʨ-
ʥʦʡ ʩʚʝʢʣʳ.  
ɼʦʮʝʥʪ ɸ.ɸ. ʊʘʨʘʩʦʚ ʨʘʟʨʘʙʦʪʘʣ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʯʝʨʥʦ-

ʟʝʤʘ ʪʠʧʠʯʥʦʛʦ ʟʘ ʩʯʝʪ ʦʙʨʘʙʦʪʢʠ ʩʪʝʨʥʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʧʨʦʰʣʠ ʚʥʝʜʨʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʂʌʍ ʉʦʩʦʣʦʧʦʚʘ ʖ.ɻ. ʇʨʠʩʪʝʥʩʢʦʛʦ 
ʨʘʡʦʥʘ [8, 9, 10].  
ɺ ʩʚʝʪʝ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʚʝʞʠʤʠ ʦʚʦʱʘʤʠ, ʫʯʝʥʳʤʠ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ ʩʘʜʦʚʦʜʩʪʚʘ 
ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʦʮʝʥʪʘ ʃ.ɺ. ʃʝʚʰʘʢʦʚʘ ʧʨʦʚʝʜʝʥʘ 
ʦʧʪʠʤʠʟʘʮʠʷ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ ʛʠʙʨʠʜʦʚ ʦʛʫʨʮʘ ʚ ʫʩʣʦʚʠʷʭ ʟʘʱʠʱʝʥʥʦʛʦ 
ʛʨʫʥʪʘ ʪʝʧʣʠʯʥʦʛʦ ʢʦʤʙʠʥʘʪʘ ɸʆ çʉʝʡʤ-ɸʛʨʦè. 
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ʆʮʝʥʢʦʡ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʟʘʥʠʤʘʣ-
ʩʷ ʧʨʦʬʝʩʩʦʨ ɼ.ɼ. ɹʫʢʨʝʝʚ.  
ʀʥʪʝʨʝʩʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʨʝʜʣʘʛʘʶʪ ʫʯʝʥʳʝ ʠʥʞʝʥʝʨʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ. ʅʘ ʬʘʢʫʣʴʪʝʪʝ ʨʘʙʦʪʘʶʪ ʥʘʫʯʥʳʝ ʰʢʦʣʳ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦ-
ʬʝʩʩʦʨʦʚ ɺ.ɸ. ʉʝʤʳʢʠʥʘ ʠ ɺ.ʀ. ʉʝʨʝʙʨʦʚʩʢʦʛʦ [11, 12, 13]. 
ʋʯʝʥʳʤʠ ʬʘʢʫʣʴʪʝʪʘ ʨʘʟʨʘʙʦʪʘʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ  ʠ ʪʝʭʥʦʣʦ-

ʛʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʧʨʦʯʥʝʥʠʷ ʜʝʪʘʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 
ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʠʤʠ ʧʦʢʨʳʪʠʷʤʠ. ɼʘʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ-
ʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʨʝʩʫʨʩ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʜʝʪʘʣʝʡ ʚ 2-2,5 ʨʘʟʘ ʦʪ ʨʝʩʫʨʩʘ 
ʥʦʚʳʭ ʜʝʪʘʣʝʡ, ʧʨʠ ʩʪʦʠʤʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 20-30 % ʦʪ ʮʝʥʳ ʥʦʚʦʡ ʜʝʪʘʣʠ, 
ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʠʤʧʦʨʪʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʚ ʫʩ-
ʣʦʚʠʷʭ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. 
ʅʘʫʯʥʘʷ ʨʘʟʨʘʙʦʪʢʘ çʀʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟʥʦ-

ʰʝʥʥʳʭ ʜʝʪʘʣʝʡ ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ ʪʝʭʥʠʢʠ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʠʩʢʨʦ-
ʚʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʦʩʥʦʚʝ ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚè  ʙʳʣʘ ʦʪʤʝʯʝ-
ʥʘ ʚ 2015 ʠ 2016 ʛʦʜʘʭ ʥʘ ʈʦʩʩʠʡʩʢʦʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ ʚʳʩʪʘʚʢʝ çɿʦʣʦʪʘʷ 
ʆʩʝʥʴè ʟʦʣʦʪʳʤʠ ʤʝʜʘʣʷʤʠ ʠ ʜʠʧʣʦʤʘʤʠ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ. 
ʇʨʦʬʝʩʩʦʨ ɸ.ɸ. ʐʚʘʨʮ ʧʨʦʚʝʣ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʦʯʥʦʛʦ ʚʳʩʝʚʘ ʢʫʢʫʨʫʟʳ. ʇʨʦʬʝʩʩʦʨ ʉ.ʅ. ɺʦʣʢʦʚʘ ʩ 
ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ ʨʘʟʨʘʙʘʪʳʚʘʣʘ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʥʝʩʝʥʠʶ 
ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʢʦʣʫʤʙʦʚʫ ʪʨʘʚʫ ʜʣʷ ʫʩʣʦʚʠʡ ʆʆʆ çʂʠʪʘʝʚʢʘè 
ʄʝʜʚʝʥʩʢʦʛʦ ʨʘʡʦʥʘ. 
ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʫʩʪʦʡʯʠʚʦ ʚʦʰʣʘ ʚ ʩʪʨʫʢʪʫʨʫ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʘ 

ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʤʧʣʝʢʩʘ ʤʘʰʠʥ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʘʭʘʨʥʦʡ 
ʩʚʝʢʣʳ ʧʨʦʚʝʜʝʥʦ ʜʦʮʝʥʪʦʤ ʅ.ʉ. ʂʣʠʤʦʚʳʤ ʥʘ ʧʨʠʤʝʨʝ ʆʆʆ çɿʘʨʷè ɹʝʣʦʚ-
ʩʢʦʛʦ ʨʘʡʦʥʘ. 
ɼʦʮʝʥʪ ɺ.ʀ. ɺʘʨʘʚʠʥ ʧʨʦʚʝʣ ʦʙʦʩʥʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʤʘʰʠʥ-

ʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ʚ ʫʩʣʦʚʠʷʭ ʂʌʍ ʆʚʩʷʥʥʠʢʦʚʘ ɺ.ʀ. ʊʠʤʩʢʦʛʦ ʨʘʡʦʥʘ. 
ʋʯʝʥʳʤʠ ʢʘʬʝʜʨʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʧʨʦʚʝʜʝʥʦ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʝʨʚʠʯʥʦʡ ʦʯʠʩʪʢʠ 
ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ ʤʝʪʦʜʦʤ ʬʠʣʴʪʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ çɸʛʨʦʧʨʦ-
ʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ çʆʙʦʷʥʴè. 
ɼʦʮʝʥʪʦʤ ʅ.ɺ. ʂʦʥʷʝʚʳʤ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʦʩʚʝʱʝʥʠʷ ʞʠʚʦʪ-

ʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʂʌʍ ɹʝʣʳʭ ɺ.ɺ. 
ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʥʝʨʛʦʧʦʪʨʝʙʣʷʶʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʢʠ ʦʯʠʩʪʢʠ ʣʠʚʥʝʚʳʭ ʩʪʦʢʦʚ ʃʠʉʊ ï 15 ʧʨʦʚʝʜʝʥʦ ʜʦ-
ʮʝʥʪʦʤ ɽ.ɽ. ɹʨʠʥʜʫʢʦʚʦʡ. 
ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʫʯʝʥʳʤʠ ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝ-

ʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʟʚʦʣʠʣʦ ʚʳʧʦʣʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷ çʜʦʨʦʞʥʦʡ ʢʘʨʪʳè ʥʘ 
102,8 %.  
ʅʘʫʯʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ ʭʠʨʫʨʛʠʠ ʠ ʘʥʘʪʦʤʠʠ ʬʘ-

ʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦ-
ʛʝʥʝʟʫ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ ʞʠ-
ʚʦʪʥʳʭ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʣʝʯʝʥʠʷ ʠ 
ʧʨʦʬʠʣʘʢʪʠʢʠ. 
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ʊʘʢ, ʧʨʝʜʣʦʞʝʥʘ, ʘʧʨʦʙʠʨʦʚʘʥʘ ʠ ʚʥʝʜʨʝʥʘ ʚ ʨʷʜʝ ʢʨʫʧʥʳʭ ʞʠʚʦʪʥʦ-
ʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʂʫʨʩʢʦʡ ʠ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʝʡ ʪʝʭʥʦʣʦʛʠʷ 
ʛʨʫʧʧʦʚʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʫ ʦʚʝʮ, ʩʚʠʥʝʡ ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘ-
ʪʦʛʦ ʩʢʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
ʀʥʥʦʚʘʮʠʦʥʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʚ ʪʦʤ, ʯʪʦ ʤʦʥʪʘʞ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʚʠʥʘʨ-

ʥʠʢʝ, ʢʦʨʦʚʥʠʢʝ, ʦʚʮʝʬʝʨʤʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʞʠʜʢʠʝ ʜʝʟʠʥ-
ʬʠʮʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤʠ, ʠʤʤʫʥʦʤʦʜʫʣʠ-
ʨʫʶʱʠʤʠ, ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ, ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʤʠ, ʨʝʛʝʥʝʨʘʪʠʚʥʳʤʠ 
ʩʚʦʡʩʪʚʘʤʠ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʛʦʜʘ, ʧʨʠ ʵʪʦʤ ʞʠʚʦʪʥʳʭ ʥʝ ʦʪʣʘʚʣʠʚʘʶʪ ʠ ʥʝ 
ʬʠʢʩʠʨʫʶʪ, ʩʥʠʞʘʷ ʩʪʨʝʩʩʦʚʦʝ ʚʣʠʷʥʠʝ; ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʛʨʫʧʧʦʡ 
ʧʦ 20-30 ʛʦʣʦʚ, ʧʦʚʳʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʚʝʪʝʨʠʥʘʨʥʳʭ ʨʘʙʦʪ-
ʥʠʢʦʚ ʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʧʝʨʝʤʝʱʝʥʠʝ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚ-
ʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʮʠʢʣʫ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ, ʠʩʧʦʣʴʟʦ-
ʚʘʥʥʘʷ ʣʝʯʝʙʥʘʷ ʤʘʩʩʘ ʫʪʠʣʠʟʠʨʫʝʪʩʷ ʚ ʢʘʥʘʣʠʟʘʮʠʶ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʠʦʣʦ-
ʛʠʯʝʩʢʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. 
ʕʢʦʥʦʤʠʯʝʩʢʠ ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʳʛʦʜʥʘ ʠ ʟʘʪʨʘʪʳ ʧʨʠ ʣʝ-

ʯʝʥʠʠ ʦʚʝʮ ʩʦʩʪʘʚʣʷʶʪ 470 ʨʫʙʣʝʡ ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ, ʘ ʨʫʙʣʴ ʟʘʪʨʘʪ ʧʨʠʥʦ-
ʩʠʪ 3,6 ʨʫʙʣʷ ʧʨʠʙʳʣʠ. ʋ ʩʚʠʥʝʡ  ʵʪʠ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷ-
ʶʪ: 709 ʨʫʙʣʝʡ ʠ 3,46 ʨʫʙʣʷ, ʫ ʢʦʨʦʚ 828 ʨʫʙʣʝʡ ʠ 2,57 ʨʫʙʣʷ. 
ʅʘʰʣʘ ʩʝʙʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʟʨʘʙʦʪʢʘ çʋʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʜʦʤʝʪʨ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʢʦʧʳʪ ʠ ʢʦʧʳʪʝʮ ʫ ʞʠʚʦʪʥʳʭè (ʧʘʪʝʥʪ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ʦʪ 
2012 ʛʦʜʘ). 
ʉʫʪʴ ʨʘʟʨʘʙʦʪʢʠ ʚ ʪʦʤ, ʯʪʦ ʨʘʩʯʠʩʪʢʘ ʠ ʫʜʘʣʝʥʠʝ ʦʪʨʦʩʰʝʛʦ ʢʦʧʳʪʮʝʚʦ-

ʛʦ ʨʦʛʘ ʫ ʧʘʨʥʦʢʦʧʳʪʥʳʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʬʦʨʤʳ 
ʢʦʧʳʪʮʝʚʦʛʦ ʯʝʭʣʘ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʪʝʣʘ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʦʰʚʳ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʧʘʨʘʤʝʪʨʦʚ ʢʦʧʳʪʮʝʚʦʛʦ ʯʝʭʣʘ ʠ ʢʘʯʝʩʪʚʘ ʨʘʩʯʠʩʪʢʠ, ʦʙʨʝʟʢʠ ʢʦʧʳʪʮʝʚʦʛʦ 
ʨʦʛʘ ʩʦʪʨʫʜʥʠʢʠ ʢʘʬʝʜʨʳ ʨʘʟʨʘʙʦʪʘʣʠ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʨʠʙʦʨ. 
ʂʘʬʝʜʨʘ ʪʝʨʘʧʠʠ ʠ ʘʢʫʰʝʨʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʥʘʫʯʥʦʡ ʰʢʦʣʳ 

ʧʨʦʬʝʩʩʦʨʘ ʆ.ɹ. ʉʝʠʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʦʧʨʦʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʪʫʨʘʣʴʥʳʭ 
ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʞʠʚʦʪʥʳʭ. ɼʦʩʪʘʪʦʯʥʦ ʩʚʝʞʠʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ, ʧʦʣʫ-
ʯʠʚʰʠʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʟʘʢʣʶʯʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʢʘʧʩʫ-
ʣʠʨʦʚʘʥʠʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ [14]. 
ɸʢʪʫʘʣʴʥʘ ʚ ʤʦʣʦʯʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʬʝʩʩʦʨʘ ɺ.ʀ. 

ɽʨʝʤʝʥʢʦ ï ʨʘʟʨʘʙʦʪʢʘ ʪʝʩʪʦʚ ʨʘʥʥʝʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [15]. 
ʂʘʬʝʜʨʘ ʚʝʪʩʘʥʵʢʩʧʝʨʪʠʟʳ ʚʝʜʝʪ ʨʘʟʨʘʙʦʪʢʫ ʠʤʤʫʥʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ 
ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ. 
ʆʪʨʘʩʣʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʦ ʪʘʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʢʘʢ ʧʪʠʮʝʚʦʜʩʪʚʦ, 

ʩʚʠʥʦʚʦʜʩʪʚʦ ʩʝʛʦʜʥʷ ʧʦʢʘʟʳʚʘʝʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʘ ʤʦʣʦʯʥʦʝ ʠ ʤʷʩ-
ʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ ʥʫʞʜʘʝʪʩʷ ʚ ʨʦʩʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ. 
ɿʦʦʠʥʞʝʥʝʨʥʳʡ ʬʘʢʫʣʴʪʝʪ ʩʠʣʘʤʠ ʩʚʦʠʭ ʫʯʝʥʳʭ ʧʨʝʜʣʘʛʘʝʪ ʨʷʜ ʥʦ-

ʚʳʭ ʨʘʟʨʘʙʦʪʦʢ ʨʝʘʣʴʥʦʤʫ ʩʝʢʪʦʨʫ ʵʢʦʥʦʤʠʢʠ. ɼʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʳʭ ʥʘʫʢ ɻʣʝʙʦʚʘ ʀ.ɺ. ʩ ʘʩʧʠʨʘʥʪʘʤʠ ʧʨʝʜʣʘʛʘʶʪ ʧʨʠʤʝʥʝʥʠʝ ʢʘʨʢʘʩ-
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ʥʳʭ ʩʦʨʙʝʥʪʦʚ ʚ ʢʦʨʤʣʝʥʠʠ ʢʦʙʳʣ ʨʫʩʩʢʦʡ ʨʳʩʠʩʪʦʡ ʧʦʨʦʜʳ ʚ ʫʩʣʦʚʠʷʭ 
ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʨʤʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ. ʉʫʪʴ ʨʘʟʨʘ-
ʙʦʪʢʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʫ ʚ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ 
ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʘʨʢʘʩʥʳʭ ʥʝʦʣʠʪʦʚ ʪʠʧʘ çʎʘʤʘʢʩè ʧʦʟʚʦʣʷʝʪ ʪʦʢʩʠʯʥʳʝ 
ʚʝʱʝʩʪʚʘ ʩʦʨʙʠʨʦʚʘʪʴ ʠ ʚʳʚʦʜʠʪʴ ʠʟ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʪʨʘʥʟʠʪʦʤ ʩ 
ʢʘʣʦʚʳʤʠ ʤʘʩʩʘʤʠ. ɺ ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʩʥʠ-
ʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʪʦʢʩʠʢʘʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʧʨʠʤʝʥʷʪʴ ʨʘʟʣʠʯ-
ʥʳʝ ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʥʘ ʫʤʝʥʴʰʝ-
ʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʣʝʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʩ ʢʦʨʤʦʤ, ʩ ʜʨʫʛʦʡ ï ʥʘ ʧʨʝʜʦʪ-
ʚʨʘʱʝʥʠʝ ʚʩʘʩʳʚʘʥʠʷ ʧʦʣʣʶʪʘʥʪʦʚ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʠ ʫʩʢʦ-
ʨʝʥʠʝ ʠʭ ʚʳʚʝʜʝʥʠʷ ʠʟ ʦʨʛʘʥʠʟʤʘ [16]. 
ɼʨʫʛʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʢʘʬʝʜʨʳ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʝ-

ʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʥʘʥʦʜʠʩʧʝʨ-
ʩʪʥʳʭ ʩʦʨʙʝʥʪʦʚ ʚ ʢʦʨʤʣʝʥʠʠ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺ ʵʪʦʤ 
ʩʣʫʯʘʝ ʚ ʩʭʝʤʫ ʚʳʧʦʡʢʠ ʪʝʣʷʪ ʩ 10ï15 ʜʥʷ ʚʚʦʜʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʤʧʦ-
ʥʝʥʪ ï ʥʘʥʦʜʠʩʧʝʨʩʠʦʥʥʳʡ ʩʦʨʙʝʥʪ (ʥʘ ʦʩʥʦʚʝ ʪʦʨʬʘ), ʢʦʪʦʨʳʡ ʩʦʨʙʠʨʫʝʪ 
ʠ ʚʳʚʦʜʠʪ ʪʦʢʩʠʥʳ ʠʟ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʚʚʦʜʠʪʴ ʩʦʣʠ ʛʫʤʠ-
ʥʦʚʳʭ ʢʠʩʣʦʪ, ʷʚʣʷʶʱʠʭʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʦʤʦʪʦʨʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ. 
ʉʦʟʜʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʨʝʟʠʩʪʝʥʪ-
ʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʤʦʣʦʜʥʷʢʘ ʂʈʉ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʢʘʢ ʜʣʷ ʥʘʫʢʠ, ʪʘʢ 
ʠ ʜʣʷ ʧʨʘʢʪʠʢʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ Spirulina 
platensis ʚ ʨʘʮʠʦʥʘʭ ʂʈʉ ʠʟʫʯʝʥʘ ʠ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚ ʨʘʤʢʘʭ ʦʧʳʪʥʳʭ ʠʩ-
ʧʳʪʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʚʝʜʝʥʠʷ 
ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦʥ. 
ɼʣʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʬʝʨʤ ʧʦ ʦʪʢʦʨʤʫ ʤʦʣʦʜʥʷʢʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʃ.ʀ. ʂʠʙʢʘʣʦ ʧʨʝʜʣʘʛʘʝʪ ʪʝʭʥʦʣʦʛʠʶ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ ʙʳʯʢʦʚ, 
ʧʨʠʥʘʜʣʝʞʘʱʠʤ ʢ ʨʘʟʥʳʤ ʣʠʥʠʷʤ [17, 18]. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 
ʙʳʯʢʘʭ ʣʠʥʠʠ ɺʠʩ ɹʕʂ ɸʡʜʠʘʣ ʚ 16-ʪʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʧʦʟʚʦʣʷʝʪ ʧʦ-
ʣʫʯʠʪʴ ʧʨʠʙʳʣʴ ʦʪ ʢʘʞʜʦʛʦ ʞʠʚʦʪʥʦʛʦ ʚ ʨʘʟʤʝʨʝ 8,5 ʪʳʩ. ʨʫʙʣʝʡ. ʋʨʦʚʝʥʴ 
ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʦ ʵʪʦʡ ʛʨʫʧʧʝ ʙʳʯʢʦʚ ʜʦʩʪʠʛʘʣ 28,1 %. 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ 2016 ʛ. 

ʫʯʝʥʳʝ ʬʘʢʫʣʴʪʝʪʘ ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʘʚʘ ʨʘʟʨʘʙʘʪʳʚʘʣʠ ʥʘʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦ-
ʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʝʨʳ ʧʦ ʠʭ ʧʨʘʢ-
ʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ; ʩʠʩʪʝʤʫ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʜʣʷ 
ʦʙʦʩʥʦʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʠ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʛʥʦʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʦʡʯʠ-
ʚʦʛʦ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʩʬʝʨʳ ɸʇʂ ʠ ʟʘʥʠʤʘʣʠʩʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʩʪʨʘʪʝ-
ʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ɸʇʂ [19, 20]. ʊʘʢ, ʧʨʦʬʝʩʩʦʨ ɿʦʣʦʪʘʨʝʚʘ ɽ.ʃ. ʨʘʟʨʘʙʦʪʘʣʘ 
ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜ-
ʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ɸʇʂ [21]. ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʚʳʰʝʧʨʠʚʝʜʝʥ-
ʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʫʯʝʥʳʝ ʬʘʢʫʣʴʪʝʪʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʨʳ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ (ʜʦʮʝʥʪ ɿʘʡʯʝʥʢʦ 
ɸ.ɸ.); ʨʘʟʨʘʙʘʪʳʚʘʣʠ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ, ʦʙʦʨʦʪʥʳʭ ʬʦʥʜʦʚ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 
ʦʨʛʘʥʠʟʘʮʠʠ (ʜʦʮʝʥʪ ʄʘʣʘʭʦʚ ɸ.ɺ.). 
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ʕʪʠ ʠ ʜʨʫʛʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʫʯʝʥʳʤ ʧʦʜʩʢʘʟʳʚʘʣʘ ʩʘʤʘ 
ʞʠʟʥʴ. ɺ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚʩʪʫʧʣʝʥʠʷ ʚ ɺʊʆ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʠ 
ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʟʘ ʧʨʘʚʦ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥ-
ʥʳʤʠ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʙʠʣʴʥʦʛʦ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷ [22]. ʇʦʵʪʦʤʫ ʨʷʜ 
ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʪʨʝʤʠʪʩʷ ʧʦʚʳʩʠʪʴ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʚʝʨʝʥʥʳʭ ʠʤ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʩ ʵʪʦʡ 
ʮʝʣʴʶ ʘʢʪʠʚʥʦ ʩʦʪʨʫʜʥʠʯʘʶʪ ʩ ʫʯʝʥʳʤʠ ʘʢʘʜʝʤʠʠ. ʊʘʢ, ʨʫʢʦʚʦʜʠʪʝʣʠ 
ʆʆʆ çɸʛʨʦ-ʂʦʣʦʩ 46è (ʛ. ʂʫʨʩʢ) ʧʦʩʯʠʪʘʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʦʚʝʩʪʠ 
ʘʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ (ʠʩʧʦʣʥʠʪʝʣʴ 
ʜʦʮʝʥʪ ʇʝʪʨʫʰʠʥʘ ɺ.ɺ.), ʅʇ çʆʙʣʘʩʪʥʦʡ ʮʝʥʪʨ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʠ 
ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘè (ʛ. ʂʫʨʩʢ) ʧʨʦʚʝʣ ʩ ʧʦʤʦʱʴʶ ʜʦʮʝʥʪʘ 
ʄʝʣʝʥʪʴʝʚʦʡ ʄ.ʅ. ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʳʥʢʘ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ.  
ʅʘ ʬʠʥʘʥʩʦʚʦʤ ʬʘʢʫʣʴʪʝʪʝ ʟʘʥʠʤʘʣʠʩʴ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʠʝʤʦʚ ʨʘʟʚʠʪʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ, ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠ ʥʘʣʦʛʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ɸʇʂ. ɺ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 
ʨʫʢʦʚʦʜʠʪʝʣʠ ʆʆʆ çʉʧʨʠʥʪʝʨè (ʛ. ʂʫʨʩʢ) ʩʦʯʣʠ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʦʚʝʩʪʠ 
ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʣʷ ʯʝʛʦ ʠʤ 
ʧʦʪʨʝʙʦʚʘʣʘʩʴ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʫʶ ʜʣʷ ʥʠʭ ʦʙʦʩʥʦʚʘʣ ʧʨʦʬʝʩ-
ʩʦʨ ʀʣʴʠʥ ɸ.ɽ. ɺʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʝʜʧʨʠ-
ʷʪʠʷ ʚ ʆʆʆ çʊʦʨʛʦʚʳʡ ɼʦʤ çɹʝʣʦʛʦʨʴʝ ʉʪʨʦʡè (ʛ. ʉʪʘʨʳʡ ʆʩʢʦʣ ɹʝʣʛʦ-
ʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ) ʦʙʦʩʥʦʚʘʣ ʜʦʮʝʥʪ ʊʝʨʝʭʦʚ ɺ.ʇ. 
ʇʨʠʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʨʘʟʨʘʙʦʪʘʣʘ ʜʦʮʝʥʪ ʇʣʦʪʥʠʢʦʚʘ ʊ.ɸ. 
ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦ ʟʘʢʘʟʫ ʇʉʍʂ çʅʦʚʘʷ ʞʠʟʥʴè 
(ɹʝʣʦʚʩʢʠʡ ʨʘʡʦʥ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ) ʨʘʟʨʘʙʦʪʘʣ ʜʦʮʝʥʪ ʌʦʤʠʥ ʆ.ʖ. 
ʂʘʬʝʜʨʘ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ʃ.ʌ. ʄʘ-

ʩʣʦʚʩʢʦʡ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʣʘ ʚ 2016 ʛʦʜʫ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʙʫʭʛʘʣʪʝʨʩʢʦ-
ʛʦ ʫʯʝʪʘ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 
ʚʳʧʦʣʥʷʝʤʳʝ ʫʯʝʥʳʤʠ ʢʘʬʝʜʨʳ ʪʝʤʳ ʭʦʟʜʦʛʦʚʦʨʥʳʭ ʨʘʙʦʪ çʉʦʚʝʨʰʝʥʩʪ-
ʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʚ ʤʘʣʳʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʘʭè 
(ʧʨʦʬʝʩʩʦʨ ʃ.ʌ. ʄʘʩʣʦʚʩʢʘʷ), çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʙʫʭʛʘʣ-
ʪʝʨʩʢʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʚ ʫʩʣʦʚʠʷʭ ɸʆ çʈʝʩʪʦʨʘʪʦʨè (ʛ. ʂʫʨʩʢ, ʜʦʮʝʥʪ 
ɾʤʘʢʠʥʘ ʅ.ɼ.), çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʠ ʫʧʨʘʚ-
ʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ çʂʦʤʧʘʥʠʷ ʅʠʢʘè (ʛ. ʂʫʨʩʢ, ʜʦʮʝʥʪ 
ʐʫʣʴʛʠʥʘ ɻ.ɸ.) ʠ ʜʨ. 
ɺʢʣʶʯʠʣʠʩʴ ʚ ʨʝʘʣʠʟʘʮʠʶ ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ ʛʫʤʘʥʠʪʘʨʥʳʝ ʢʘʬʝʜʨʳ. 

ʆʩʦʙʦ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʫ ʥʘʫʯʥʦʡ ʰʢʦʣʳ çɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠ-
ʪʠʢʘ ʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ ʈʦʩʩʠʠ ʠ ʂʫʨʩʢʦʛʦ ʂʨʘʷè, ʢʦʪʦ-
ʨʫʶ ʚʦʟʛʣʘʚʣʷʝʪ ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʠʩʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʧʨʦ-
ʬʝʩʩʦʨ ʀʣʴʠʥʘ ɿ.ɼ. ɺʩʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʜʦʢʘ-
ʟʘʣʘ, ʯʪʦ ʪʝʤʘʪʠʢʘ ʝʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʝʶ ʥʘʫʯ-
ʥʳʡ ʧʨʦʜʫʢʪ ʚʦʩʪʨʝʙʦʚʘʥʳ. ɼʦʣʛʦʚʨʝʤʝʥʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʠʥʩʪʠʪʫ-
ʪʦʤ ʩʣʘʚʷʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʝʥʠ ʅ.ʗ. ɼʘʥʠʣʝʚʩʢʦʛʦ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦ-
ʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʢʨʳʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ ʧʦ ʚʩʝʤʫ ʢʦʣʣʝʢʪʠʚʫ 
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ʢʘʬʝʜʨʳ. ʊʘʢ, ʚ 2016 ʛ. ʫʯʝʥʳʝ ʢʘʬʝʜʨʳ ʚʳʧʦʣʥʷʣʠ 4 ʪʝʤʳ ʭʦʟʜʦʛʦʚʦʨ-
ʥʳʭ ʨʘʙʦʪ ʥʘ ʦʙʱʫʶ ʩʫʤʤʫ 589 ʪʳʩʷʯ ʨʫʙʣʝʡ. 
ʅʘ ʢʘʬʝʜʨʝ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʷʪʩʷ ʥʘʫʯʥʳʝ 

ʢʦʥʬʝʨʝʥʮʠʠ, ʛʦʪʦʚʠʪʩʷ ʢ ʠʟʜʘʥʠʶ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ [23, 
24]. ʊʘʢ, ʩʦʪʨʫʜʥʠʢʠ ʢʘʬʝʜʨʳ ʠʩʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʧʨʦʬʝʩʩʦʨ 
ʀʣʴʠʥʘ ɿ.ɼ. ʠ ʜʦʮʝʥʪ ʇʠʛʦʨʝʚʘ ʆ.ɺ. ʧʦʜʛʦʪʦʚʠʣʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ 
ʧʦʩʦʙʠʝ çʀʟʫʯʝʥʠʝ ʞʠʟʥʠ ʠ ʧʦʜʚʠʛʘ ʥʦʚʦʤʫʯʝʥʠʢʦʚ ʠ ʠʩʧʦʚʝʜʥʠʢʦʚ 
ʎʝʨʢʚʠ ʈʫʩʩʢʦʡ ʚ ʰʢʦʣʝè, ʢʦʪʦʨʦʝ ʙʳʣʦ ʦʜʦʙʨʝʥʦ ʠ ʜʦʧʫʱʝʥʦ ʢ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʶ ʀʟʜʘʪʝʣʴʩʢʠʤ ʩʦʚʝʪʦʤ ʈʫʩʩʢʦʡ ʇʨʘʚʦʩʣʘʚʥʦʡ ʎʝʨʢʚʠ ʥʘ ʦʩʥʦ-
ʚʘʥʠʠ ʟʘʢʣʶʯʝʥʠʷ ʉʠʥʦʜʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʨʝʣʠʛʠʦʟʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʘ-
ʪʝʭʠʟʘʮʠʠ [25]. 
ɼʦʮʝʥʪʦʤ ʇʠʛʦʨʝʚʦʡ ʆ.ɺ. ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʠʝʨʦʜʠʘʢʦʥʦʤ ɸʣʝʢʩʘʥ-

ʜʨʦʤ (ɿʠʤʠʥʳʤ) ʧʦʜʛʦʪʦʚʣʝʥʦ ʠ ʠʟʜʘʥʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʧʦ 
ʧʨʦʚʝʜʝʥʠʶ ʚʠʨʪʫʘʣʴʥʦʡ ʵʢʩʢʫʨʩʠʠ ʥʘ ʦʩʥʦʚʝ 3D ʧʘʥʦʨʘʤʳ çɿʥʘʤʝʥʩʢʠʡ 
ʤʦʥʘʩʪʳʨʴ ʛʦʨʦʜʘ ʂʫʨʩʢʘ ʢʘʢ ʦʪʨʘʞʝʥʠʝ ʠʩʪʦʨʠʠ ʠ ʧʨʘʚʦʩʣʘʚʥʦʡ ʢʫʣʴʪʫ-
ʨʳ ʢʨʘʷè [26]. 
ɺʩʝʛʦ ʞʝ ʫʯʝʥʳʤʠ ʬʘʢʫʣʴʪʝʪʘ ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʘʚʘ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʬʘ-

ʢʫʣʴʪʝʪʘ ʟʘ 2016 ʛʦʜ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʦʢʦʣʦ 30 ʪʝʤ ʭʦʟʜʦʛʦʚʦʨʥʳʭ ʨʘʙʦʪ 
ʥʘ ʦʙʱʫʶ ʩʫʤʤʫ ʦʢʦʣʦ 4,5 ʤʣʥ. ʨʫʙʣʝʡ. 
ʆʜʥʦʡ ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʘʢʘʜʝʤʠʠ ʚ 2016 ʛ. ʷʚʣʷʣʠʩʴ ʨʘʟʚʠʪʠʝ 

ʠ ʧʦʜʜʝʨʞʢʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ 
ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ. ɺ ʅʀʈ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 120 ʤʦʣʦʜʳʭ ʧʨʝʧʦʜʘʚʘʪʝ-
ʣʝʡ (ʩʨʝʜʠ ʥʠʭ - 50 ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ ʠ 2 ʜʦʢʪʦʨʘ ʥʘʫʢ), 111 ʘʩʧʠʨʘʥʪʦʚ ʠ 
ʯʣʝʥʦʚ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʱʝʩʪʚʘ (70 % ʠʟ ʥʠʭ - ʩʪʫʜʝʥʪʳ ʦʯʥʦʡ 
ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ). ʂʦʦʨʜʠʥʘʪʦʨʦʤ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʉʦʚʝʪ ʤʦʣʦ-
ʜʳʭ ʫʯʝʥʳʭ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ɺʩʝʨʦʩʩʠʡʩʢʠʤ ʩʦʚʝʪʦʤ 
ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʘʛʨʘʨʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, 
ʩʦʟʜʘʥʥʳʤ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ.  
ɺ ʨʘʤʢʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʪʫʜʝʥʯʝʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʱʝʩʪʚʘ ʘʢʘʜʝʤʠʠ 

ʥʘ ʬʘʢʫʣʴʪʝʪʘʭ ʨʘʙʦʪʘʣʠ 39 ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʢʨʫʞʢʦʚ. ʇʨʦʚʝʜʝʥʳ 4 
ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʘʫʯʥʳʝ ʩʪʫʜʝʥʯʝʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʤʝʞʚʫʟʦʚʩʢʠʡ ʢʦʥ-
ʢʫʨʩ ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʙʠʟʥʝʩ - ʦʣʠʤʧʠʘʜʘ.  
ɿʘ 2016 ʛʦʜ ʩʪʫʜʝʥʪʳ ʠ ʤʦʣʦʜʳʝ ʫʯʝʥʳʝ ʘʢʘʜʝʤʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ 

52 ʢʦʥʢʫʨʩʥʳʭ ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ ʠ 
ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʤʘʩʰʪʘʙʘ; ʧʦʣʫʯʝʥʦ 46 ʥʘʛʨʘʜ (ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʫʯʘ-
ʩʪʠʷ - 88,4 %). ʉʪʫʜʝʥʪʳ ʠ ʤʦʣʦʜʳʝ ʫʯʝʥʳʝ ʘʢʘʜʝʤʠʠ ʩʪʘʣʠ ʫʯʘʩʪʥʠʢʘʤʠ 
49 ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʬʦʨʫʤʦʚ. 
ɺ 2016 ʛʦʜʫ ʦʪʤʝʯʝʥ ʨʦʩʪ ʧʫʙʣʠʢʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʣʦʜʝʞʠ. ʊʘʢ, 

ʩʪʫʜʝʥʪʘʤʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 543 ʥʘʫʯʥʳʭ ʩʪʘʪʴʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʝʟ ʩʦʘʚʪʦʨʦʚ 
- ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ï 116. ʄʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʘʢʘʜʝʤʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 4 
ʤʦʥʦʛʨʘʬʠʠ, 614 ʩʪʘʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 68 ʩʪʘʪʝʡ ʚ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦ-
ʚʘʥʥʳʭ ɺɸʂ ʈʌ. 
ɺ ʨʘʤʢʘʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʨʫʤʘ çʄʦʣʦʜʝʞʴ. ʅʘʫʢʘ. ʀʥʥʦ- 

ʚʘʮʠʠè ʥʘ ʙʘʟʝ ʘʢʘʜʝʤʠʠ 23 ʥʦʷʙʨʷ 2016 ʛʦʜʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʝʟʝʥʪʘʮʠ-
ʦʥʥʘʷ ʧʣʦʱʘʜʢʘ çʇʝʨʩʧʝʢʪʠʚʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʚ ʩʬʝʨʝ ɸʇʂè, 
ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʙʳʣʠ ʧʫʙʣʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʨʘʟʨʘʙʦʪʢʠ 
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ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ. ɺ ʤʝʨʦʧʨʠʷʪʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʩʝʭ 
ʚʫʟʦʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʄʦʣʦʜʳʝ ʫʯʸʥʳʝ ʠ ʩʪʫʜʝʥʪʳ ʘʢʘʜʝʤʠʠ ʫʩʧʝʰʥʦ ʧʨʝʜʩʪʘʚʠʣʠ ʩʚʦʠ ʥʘ-

ʫʯʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʨʘʤʢʘʭ ʉʨʝʜʥʝʨʫʩʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ -
2016. ʀʟ ʯʝʪʳʨʝʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʦʝʢʪʦʚ 2 ʧʨʠʟʥʘʥʳ ʧʦʙʝʜʠʪʝʣʷʤʠ: 

- ʘʩʧʠʨʘʥʪʘ ʆʣʝʥʠʥʦʡ ʅ.ɺ. çʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʢʦʣʣʘ-
ʛʝʥʘ ʠʟ ʦʪʭʦʜʦʚ ʢʦʞʝʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 
ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʦʩʥʦʚʳè; 

- ʘʩʧʠʨʘʥʪʘ ɼʫʨʘʢʦʚʘ ɺ.ɸ. çʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 
ʧʦʣʫʯʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʌɻʉ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝè. 
ɺ 2016 ʛ. 13 ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ ʘʢʘʜʝʤʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çʋ.ʄ.ʅ.ʀ.ʂ.è, ʧʦ ʠʪʦʛʘʤ ʬʠʥʘʣʴʥʦʛʦ 
ʦʪʙʦʨʘ ʚ ʥʝʡ ʧʦʙʝʜʠʪʝʣʷʤʠ ʩʪʘʣʠ: 

- ʇʘʥʦʚʘ ɽ.ʅ. ï çʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘ-
ʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡè; 

- ɹʘʛʣʠʢʦʚʘ ʖ.ʉ. ï çʈʘʟʨʘʙʦʪʢʘ ʙʝʟʨʝʘʛʝʥʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ 
ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʠʟ ʩʫʰʝʥʦʛʦ ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʞʦʤʘè. 
ɺ 2016 ʛʦʜʫ ʩʪʫʜʝʥʪʳ ʠ ʘʩʧʠʨʘʥʪʳ ʂʫʨʩʢʦʡ ɻʉʍɸ ʧʦʣʫʯʠʣʠ ʧʨʝ-

ʩʪʠʞʥʳʝ ʧʨʝʤʠʠ ʠ ʥʘʛʨʘʜʳ: 
- ʣʘʫʨʝʘʪʦʤ ʧʨʝʤʠʠ ɻʫʙʝʨʥʘʪʦʨʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ 

ʠʥʥʦʚʘʮʠʡ ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 2016 ʛʦʜʫ ʩʪʘʣ ʩʪʘʨʰʠʡ 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʊʦʣʢʘʯʝʚ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ;  

- ʣʘʫʨʝʘʪʘʤʠ ʦʙʣʘʩʪʥʦʛʦ ʢʦʥʢʫʨʩʘ çʉʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʢʘ - 2016è ʧʨʠ-
ʟʥʘʥʳ ʩʪʫʜʝʥʪʳ ɸʥʜʝʥʢʦ ɺʠʢʪʦʨ ʠ ʐʢʘʙʝʥʢʦ ɸʣʝʢʩʘʥʜʨ; 

 - ʣʘʫʨʝʘʪʘʤʠ ʦʙʣʘʩʪʥʦʛʦ ʢʦʥʢʫʨʩʘ çʄʦʣʦʜʦʡ ʫʯʝʥʳʡ ʛʦʜʘ ï 2016è 
ʩʪʘʣʠ ʘʩʧʠʨʘʥʪʳ ʆʚʯʘʨʦʚ ɸ.ɸ. (ʚ ʥʦʤʠʥʘʮʠʠ çʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠè), ɹʦ-
ʨʠʩʦʚ ɸ.ɸ. (ʚ ʥʦʤʠʥʘʮʠʠ çʆʙʱʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠè), ɹʘʙʘʝʚʘ (ʆʣʝʥʠʥʘ) 
ʅ.ɺ. (ʚ ʥʦʤʠʥʘʮʠʠ çɽʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠè). 
ʂʘʢ ʚʠʜʠʤ ʥʘʫʯʥʳʝ ʰʢʦʣʳ ʂʫʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ (ʫʯʝʥʳʝ ʚ ʩʦʩʪʘʚʝ ʢʘʬʝʜʨ) ʨʘʙʦʪʘʶʪ ʩ ʫʯʝʪʦʤ ʟʘʧʨʦʩʦʚ 
ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʝʜʣʘʛʘʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 
ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʝʝ ʚʥʝʜʨʷʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪ-
ʨʘʩʣʷʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʨʝʛʠʦʥʘ. 
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SCIENTIFIC SCHOOLS OF THE UNIVERSITY IN PROVIDING 

INNOVATIVE DEVELOPMENT OF AGRICULTURE  
OF THE CENTRAL CHERNOZEM REGION 

Pigorev I.Y. 
Abstract. Leading scientists determine the direction of University research, 

forming research schools and innovative development of agricultural science. 
The world scientific experience may not take into account the specifics of Rus-
sian production, so necessary for local innovative development of agricultural 
science based on import substitution and competitive production. Today agri-
cultural universities have a high scientific potential, capable to deduce economy 
of Russia on new level. 

Key words: scientific school, developments, technologies, production 
methods, economics. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʩʘʜʦʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʳ 
ʥʘʫʯʥʳʝ ʦʩʥʦʚʳ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚ ʩʘʜʦʚʦʜʩʪʚʝ ʢʘʢ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʥʘ-
ʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ. ʆʪʨʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʥʠʟ-
ʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʠ. ʇʨʠʚʝʜʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟ-
ʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ. ʇʦʜʯʸʨʢʥʫʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ 
ʧʠʪʦʤʥʠʢʦʚʦʜʩʪʚʘ ʩʪʨʘʥʳ. ɼʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʩʘʜʦʚʦʜʩʪʚʘ ʠ 
ʧʠʪʦʤʥʠʢʦʚʦʜʩʪʚʘ, ʧʨʠʟʚʘʥʥʳʝ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʜʦʢʪʨʠʥʳ ʧʨʦʜʦ-
ʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ. ʇʦʢʘʟʘʥʳ ʨʘʩʯʸʪʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʦʪʨʝʙʣʝ-
ʥʠʶ ʠʤʧʦʨʪʥʦʡ ʧʨʦʜʫʢʮʠʠ: ʩʘʞʝʥʮʝʚ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 
ʨʘʩʪʝʥʠʡ, ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʘʜʦʚʦʜʩʪʚʘ. ʇʨʠʚʦʜʷʪʩʷ ʨʘʩʯʸʪʳ ʧʦ ʧʣʦʱʘ-
ʜʷʤ ʟʘʢʣʘʜʢʠ ʠʥʪʝʥʩʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ 2017 ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʜʦ 2020 
ʛʦʜʳ ʠ ʢʦʣʠʯʝʩʪʚʫ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦ-
ʛʨʘʤʤʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʘʞʝʥʮʝʚ. ʇʨʠʚʝʜʸʥ ʨʘʩʯʝʪ 
ʥʝʦʙʭʦʜʠʤʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʧʠʪʦʤʥʠʢʦʚʦʜʩʪʚʘ ʠ ʩʘʜʦ-
ʚʦʜʩʪʚʘ ʈʌ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʜʦʚʦʜʩʪʚʦ, ʧʠʪʦʤʥʠʢʦʚʦʜʩʪʚʦ, ʠʥʪʝʥʩʠʚʥʳʝ ʥʘʩʘʞ-

ʜʝʥʠʷ, ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʩʘʞʜʝʥʠʡ. 
 
ʉʘʜʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʦʪʨʘʩʣʴʶ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʨʦʜʫʢʮʠʷ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪ ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʠʝ ʦʩʥʦʚʳ ʟʜʦʨʦʚʴʷ ʥʘʮʠʠ. ʆʙʝʩʧʝʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʚ ʩʪʨʘʥʝ 
ʧʨʠʦʙʨʝʪʘʝʪ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʤʘʩʰʪʘʙʳ ʠ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠ-
ʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ [1]. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʤʠʨʦʚʦʤ ʨʝʡʪʠʥʛʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʚ, ʷʛʦʜ ʠ 

ʚʠʥʦʛʨʘʜʘ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ 38-ʝ ʤʝʩʪʦ. ɸʥʘʣʠʟ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʧʦʢʘʟʘʣ, 
ʯʪʦ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʩʘʜʦʚʦʜʩʪʚʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʣʥʦ-
ʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʧʣʦʜʘʭ ʠ ʷʛʦʜʘʭ ʚ ʨʝʢʦʤʝʥ-
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ʜʫʝʤʳʭ ʧʨʝʜʝʣʘʭ ʨʘʮʠʦʥʘʣʴʥʳʭ ʥʦʨʤ ʧʦʪʨʝʙʣʝʥʠʷ ï 90-100 ʢʛ ʥʘ ʯʝʣʦʚʝʢʘ 
ʚ ʛʦʜ. ʌʘʢʪʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʈʦʩʩʠʠ ʚ 
ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 53 ʢʛ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʵʢʦʥʦ-
ʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 120-180 ʢʛ. ɺ 
ʈʌ ʟʘ ʩʯʸʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʣʠʰʴ 14,8 ʢʛ ʥʘ ʯʝ-
ʣʦʚʝʢʘ ʚ ʛʦʜ, ʠʣʠ 15,6 % ʨʝʢʦʤʝʥʜʫʝʤʦʛʦ ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʝʥʠʷ. ɼʝʬʠʮʠʪ 
ʧʨʦʜʫʢʪʦʚ ʩʘʜʦʚʦʜʩʪʚʘ (85 %) ʤʳ ʚʳʥʫʞʜʝʥʳ ʚʦʩʧʦʣʥʷʪʴ ʟʘ ʩʯʸʪ ʠʤʧʦʨʪʘ, 
ʥʘʭʦʜʷʩʴ ʥʘ ʰʝʩʪʦʤ ʤʝʩʪʝ ʚ ʤʠʨʝ ʧʦ ʚʚʦʟʫ ʬʨʫʢʪʦʚ ʠʟ-ʟʘ ʨʫʙʝʞʘ [2]. 
ɺ ʈʦʩʩʠʠ ʝʞʝʛʦʜʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʢʦʣʦ 3 ʤʣʥ. ʪʦʥʥ ʧʣʦʜʦʚ, ʷʛʦʜ ʠ ʚʠ-

ʥʦʛʨʘʜʘ. ʅʝʜʦʩʪʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʦʙʲʝʤʝ 7 
ʤʣʥ. ʪʦʥʥ ʤʳ ʚʳʥʫʞʜʝʥʳ ʠʤʧʦʨʪʠʨʦʚʘʪʴ (ʥʝ ʩʯʠʪʘʷ ʮʠʪʨʫʩʦʚʳʭ ʠ ʚʠʥʦʛʨʘ-
ʜʘ). ʉ ʫʯʸʪʦʤ ʚʠʥʦʛʨʘʜʘ ʦʙʱʘʷ ʛʦʜʦʚʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʤʧʦʨʪʝ ʧʣʦʜʦʚʦ-
ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 9 810,1 ʪʳʩ. ʪʦʥʥ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʤʧʦʨ-
ʪʦʟʘʤʝʱʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʪʦʣʴʢʦ ʦʜʥʠʭ ʷʙʣʦʢ ʩʣʝʜʫʝʪ ʧʨʦ-
ʠʟʚʦʜʠʪʴ ʙʦʣʝʝ 7 ʤʣʥ. ʪʦʥʥ. 
ʈʦʩʩʠʷ ʝʞʝʛʦʜʥʦ ʟʘʢʫʧʘʝʪ ʟʘ ʛʨʘʥʠʮʝʡ 1,537 ʤʣʥ. ʪʦʥʥ ʧʣʦʜʦʚ ʩʝʤʝʯʢʦ-

ʚʳʭ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ ʙʦʣʝʝ 1012,6 ʤʣʥ. ʜʦʣʣʘʨʦʚ. ʕʪʠ ʩʨʝʜʩʪʚʘ ʤʦʛʣʠ 
ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʘʜʦʚʦʜʯʝʩʢʦʡ 
ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ [3]. 
ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʘʜʦʚʦʜʩʪʚʘ 

ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʭʨʘʥʝʥʠʷ ʧʣʦʜʦʚ, 
ʧʦʩʢʦʣʴʢʫ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʣʦʜʦʭʨʘʥʠʣʠʱ ʚ 2015-2016 ʛʛ. ʚʳʜʝʣʷʝʪʩʷ ʧʦ 
1228,3 ʤʣʥ. ʨʫʙ., ʘ ʚ 2017 ʛ. ï 2228,3 ʤʣʥ. ɺ ʄʠʥʠʩʪʝʨʩʪʚʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-
ʩʪʚʘ ʈʌ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʝʢʪ ʜʣʷ ʨʘʩʯʸʪʘ ʩʫʙʩʠʜʠʡ ʙʶʜʞʝʪʘʤ ʩʫʙʲʝʢʪʦʚ ʈʌ 
ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʘ ʚʦʟʤʝʱʝʥʠʝ ʯʘʩʪʠ ʧʨʷʤʳʭ ʧʦʥʝʩʝʥʥʳʭ ʟʘʪʨʘʪ 
ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʦʙʲʝʢʪʦʚ ɸʇʂ. ʋʩʪʘʥʦʚʣʝʥʳ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘ-
ʯʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʝʜʠʥʠʮʳ ʤʦʱʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ɸʇʂ ʙʝʟ ʫʯʸʪʘ ʅɼʉ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʜʣʷ ʧʣʦʜʦʭʨʘʥʠʣʠʱ ï 60,0 ʪʳʩ. ʨʫʙʣʝʡ ʟʘ ʪʦʥʥʫ [3]. 
ʇʣʦʱʘʜʴ ʤʥʦʛʦʣʝʪʥʠʭ ʧʣʦʜʦʚʳʭ ʠ ʷʛʦʜʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚʦ ʚʩʝʭ ʢʘʪʝʛʦ-

ʨʠʷʭ ʭʦʟʷʡʩʪʚ ʈʌ ʚ 2016 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 516,1 ʪʳʩ. ʛʘ, ʠʟ ʢʦʪʦʨʳʭ 415 ʛʘ 
ʧʣʦʜʦʥʦʩʷʱʠʭ ʥʘʩʘʞʜʝʥʠʡ. ɺ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʣʦʜʦʥʦ-
ʩʷʱʠʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 3,6 ʪʳʩ. ʛʘ (ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ). 
ɺ ʩʪʨʫʢʪʫʨʝ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ʷʙʣʦʥʷ. ɽʡ ʧʨʠʥʘʜʣʝʞʠʪ 
42,5 % ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʈʦʩʩʠʠ. ɼʣʷ ʢʦʩʪʦʯ-
ʢʦʚʳʭ ʢʫʣʴʪʫʨ ʣʠʜʝʨʦʤ ʦʩʪʘʸʪʩʷ ʚʠʰʥʷ ï 11,1 %, ʩʨʝʜʠ ʷʛʦʜʥʳʭ ʧʨʝʦʙʣʘʜʘ-
ʝʪ ʟʝʤʣʷʥʠʢʘ ï 7,7 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʣʦʜʦʥʦʩʷʱʠʭ ʥʘʩʘʞʜʝʥʠʡ. ʆʩ-
ʥʦʚʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʶʪʩʷ ʭʦʟʷʡʩʪ-
ʚʘ ʥʘʩʝʣʝʥʠʷ ï ʙʦʣʝʝ 60 % (ʙʦʣʝʝ 300 ʪʳʩ. ʛʘ) ʧʣʦʱʘʜʝʡ, ʧʨʠ ʵʪʦʤ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʥʠʭ ʥʠʞʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʬʦʨʤʘʤʠ ʭʦʟʷʡ-
ʩʪʚʦʚʘʥʠʷ [1, 2, 3]. 
ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʣʦʜʦʚ ʠ ʷʛʦʜ ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʠ ʚ ʈʌ ʚ 2015 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 75,7 ʮ/ʛʘ, ʯʪʦ ʥʘ 0,3 % ʥʠʞʝ, ʯʝʤ ʚ 2014 
ʛʦʜʫ. 
ʅʘ ʙʣʠʞʘʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʚ ʮʝʣʷʭ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʬʝ- 

ʜʝʨʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʢʦʨʝʡʰʠʝ ʩʨʦʢʠ  
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ʫʚʝʣʠʯʠʪʴ ʪʝʤʧʳ ʟʘʢʣʘʜʢʠ ʠʥʪʝʥʩʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʢʨʫʧʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, 
ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 
ʥʦ ʠ ʝʸ ʭʨʘʥʝʥʠʝ. ʇʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-
ʩʪʚʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʳʨʴʷ ʠ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 2013-2020 ʛʛ., ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʣʦʞʝʥʦ ʝʱʸ 44256,3 ʛʘ ʠʥ-
ʪʝʥʩʠʚʥʳʭ ʩʘʜʦʚ. ɼʣʷ ʵʪʦʛʦ ʧʦʪʨʝʙʫʝʪʩʷ 102944 ʪʳʩ. ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 
ʩʘʞʝʥʮʝʚ [3]. 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʥʝʦʙʭʦʜʠʤʦʡ ʧʣʦʜʦʚʦʡ ʠ ʷʛʦʜʥʦʡ 

ʧʨʦʜʫʢʮʠʝʡ ʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʬʝʜʝʨʘʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪ-
ʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʧʦʪʨʝʙʫʝʪʩʷ ʟʘʢʣʘʜʢʘ ʥʦʚʳʭ ʩʘʜʦʚ. 
ɺ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʢ 2025 ʛʦʜʫ ʥʝʦʙʭʦʜʠʤʦ ʟʘʣʦʞʠʪʴ 71,5 
ʪʳʩ. ʛʘ ʥʦʚʳʭ ʩʘʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʪʝʥʩʠʚʥʳʭ 68 ʪʳʩ. ʛʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 
ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʪʨʝʙʫʝʪʩʷ 104,1 ʤʣʥ. ʰʪ. ʩʘʞʝʥʮʝʚ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ 
44,5 ʤʣʨʜ. ʨʫʙʣʝʡ. ɸ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʧʣʦ-
ʜʦʚʦ-ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʥʦʨʤʘʤʠ ʢ ʪʦʤʫ 
ʞʝ ʩʨʦʢʫ ʥʫʞʥʦ ʙʫʜʝʪ ʟʘʣʦʞʠʪʴ 350 ʪʳʩ. ʛʘ ʥʦʚʳʭ ʩʘʜʦʚ, ʜʣʷ ʯʝʛʦ ʧʦʪʨʝʙʫ-
ʝʪʩʷ 435 ʤʣʥ. ʰʪ. ʩʘʞʝʥʮʝʚ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʴʶ 160,5 ʤʣʨʜ. ʨʫʙʣʝʡ. 
ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʧʠʪʦʤʥʠʢʦʚ ʚ ʈʌ ʩʦʩʪʘʚʣʷʝʪ 1628,8 

ʪʳʩ. ʛʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 180 ʧʠʪʦʤʥʠʢʦʚʦʜʯʝʩʢʠʤʠ ʭʦʟʷʡʩʪʚʘʤʠ, ʨʘʩʧʦʣʦ-
ʞʝʥʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ɺ ʂʫʨʩʢʦʡ ʦʙʣʘʩ-
ʪʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʠʪʦʤʥʠʢʦʚ ʠ ʤʘʪʦʯʥʠʢʦʚ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʪ. 
ʇʦʵʪʦʤʫ ʚ ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʩʘ-
ʜʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʧʦʩʘʜʦʯʥʳʤ ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 
ʉʦʛʣʘʩʥʦ ɻʦʩʧʨʦʛʨʘʤʤʝ ʧʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ ʥʘ 2017 ʛʦʜ ʧʣʘʥʠʨʦʚʘ-

ʥʦ ʟʘʣʦʞʠʪʴ 10606,8 ʛʘ ʤʥʦʛʦʣʝʪʥʠʭ ʧʣʦʜʦʚʳʭ ʠ ʷʛʦʜʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 
(5939,8 ʛʘ ʩʝʤʝʯʢʦʚʳʭ, 2863,8 ʛʘ ʢʦʩʪʦʯʢʦʚʳʭ ʠ 816,7 ʛʘ ʷʛʦʜʥʳʭ ʢʫʩʪʘʨʥʠ-
ʢʦʚ). ɼʣʷ ʵʪʦʛʦ ʧʦʪʨʝʙʫʝʪʩʷ 7989,0 ʪʳʩ. ʩʘʞʝʥʮʝʚ ʩʝʤʝʯʢʦʚʳʭ ʢʫʣʴʪʫʨ, 
2091,3 ʪʳʩ. ʩʘʞʝʥʮʝʚ ʢʦʩʪʦʯʢʦʚʳʭ ʠ 3266,9 ʪʳʩ. ʰʪ. ʷʛʦʜʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ. 
ʇʣʘʥʠʨʫʝʤʘʷ ʧʣʦʱʘʜʴ ʧʠʪʦʤʥʠʢʦʚ ʜʣʷ ʟʘʢʣʘʜʢʠ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ 
ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʘ ʩʦʩʪʘʚʠʪʴ 541,6 ʛʘ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʦʪʨʝʙʫʝʪʩʷ ʧʦ-
ʩʪʝʧʝʥʥʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʪʝʤʧʦʚ ʟʘʢʣʘʜʢʠ ʥʦʚʳʭ ʩʘʜʦʚ ʠ ʧʠʪʦʤʥʠʢʦʚ, ʯʪʦʙʳ 
ʜʦʩʪʠʯʴ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʧʦʪʨʝʙʫʝʪʩʷ ʟʘʢʣʘʜʢʘ ʤʘʪʦʯʥʦ-ʯʝʨʝʥʢʦʚʦʛʦ ʩʘʜʘ ʧʣʦʱʘʜʴʶ 48 ʛʘ, 
ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʧʨʠʦʙʨʝʩʪʠ 120 ʪʳʩ. ʩʘʞʝʥʮʝʚ ʥʘ ʦʙʱʫʶ ʩʫʤʤʫ 
33 600 ʪʳʩ. ʨʫʙʣʝʡ.  
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʘʞʝʥʮʝʚ ʧʦʪʨʝʙʫʝʪʩʷ ʟʘʣʦ-

ʞʠʪʴ ʤʘʪʦʯʥʠʢʠ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 140,3 ʛʘ. ɼʣʷ ʵʪʦʛʦ 
ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 1870,6 ʪʳʩ. ʧʦʜʚʦʝʚ, ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʥʘ 
ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 84177 ʪʳʩ. ʨʫʙʣʝʡ.  
ʂʨʦʤʝ ʤʘʪʦʯʥʠʢʦʚ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʜʣʷ ʟʘʢʣʘʜʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʘʜʦʚ 

ʧʦʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʰʢʦʣ ʩʝʷʥʮʝʚ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʤʝʥʥʳʭ ʧʦʜʚʦʝʚ. 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʝʤʝʥʥʳʭ ʧʦʜʚʦʝʚ 
ʧʦʪʨʝʙʫʝʪʩʷ ʟʘʢʣʘʜʢʘ 27 ʛʘ ʧʣʦʱʘʜʠ ʰʢʦʣʳ ʩʝʷʥʮʝʚ. ʆʙʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʠʭ 
ʩʦʟʜʘʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 16200 ʪʳʩ. ʨʫʙʣʝʡ. 
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ɿʘʢʣʘʜʢʘ ʤʘʪʦʯʥʠʢʦʚ ʠ ʧʠʪʦʤʥʠʢʦʚ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʦʟʜʦʨʦʚʣʝʥ-
ʥʳʤ, ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʤ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʳʤ ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɺ 
ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʙʘʟʦʚʳʝ ʧʠʪʦʤʥʠʢʠ ʠ ʤʘʪʦʯʥʠʢʠ, ʠʩʭʦ-
ʜʷ ʠʟ ʩʦʨʪʠʤʝʥʪʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. 
ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʠʪʦʤʥʠʢʦʚʦʜʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʙʝʩʢʦʥʪʨʦʣʴʥʳʡ ʟʘʚʦʟ ʥʝ ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ 
ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʥʦʩʪʨʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʢʦʪʦ-
ʨʳʡ, ʯʘʱʝ ʚʩʝʛʦ, ʥʝ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥ ʠ ʧʦʨʦʡ ʠʥʬʠʮʠʨʦʚʘʥ ʚʨʝʜʠʪʝʣʷʤʠ ʠ 
ʙʦʣʝʟʥʷʤʠ. ɺʠʨʫʩʥʳʝ ʠ ʤʠʢʦʧʣʘʟʤʝʥʥʳʝ ʙʦʣʝʟʥʠ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ 
ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 85 % [2]. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʚʦ-
ʟʠʤʳʡ ʩʦʨʪʠʤʝʥʪ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝ ʜʦʧʫʩʢʘʷ ʧʦʩʪʫʧʣʝʥʠʝ ʥʘ ʥʘʰ 
ʨʳʥʦʢ ʩʘʞʝʥʮʝʚ ʩʦʤʥʠʪʝʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʘʨʘʣ-
ʣʝʣʴʥʦ ʨʘʟʚʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʠʥʜʫʩʪʨʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʟʜʦ-
ʨʦʚʳʭ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʘʞʝʥʮʝʚ, ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥ-
ʥʦʛʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ. 
ʂʨʦʤʝ ʠʤʝʶʱʝʡʩʷ ʧʨʦʙʣʝʤʳ ʥʝʜʦʩʪʘʪʢʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠʤʝʝʪ ʤʝʩʪʦ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʭʥʠʢʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʫʭʦʜʘ ʟʘ ʤʘʪʦʯʥʠʢʘʤʠ, ʧʠʪʦʤʥʠʢʘʤʠ ʠ ʩʘʜʘʤʠ, ʧʦʩʢʦʣʴʢʫ 
ʠʤʧʦʨʪʥʘʷ ʪʝʭʥʠʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʜʦʩʪʫʧʥʘ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʩʘʜʦʚʦʜʘ ʚ 
ʩʠʣʫ ʚʳʩʦʢʦʡ ʝʛʦ ʩʪʦʠʤʦʩʪʠ. ʉʪʝʧʝʥʴ ʤʝʭʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʚ ʩʘʜʦʚʦʜʩʪʚʝ ʚ 
ʙʦʣʴʰʠʥʩʪʚʝ ʭʦʟʷʡʩʪʚ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʜʣʝʞʘʱʝʡ ʪʝʭʥʠʢʠ ʥʘʭʦʜʠʪʩʷ ʥʘ 
ʫʨʦʚʥʝ 10-15 %. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʪʝʨʠ ʫʨʦʞʘʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʟʢʦʡ ʦʙʝʩ-
ʧʝʯʝʥʥʦʩʪʴʶ ʩʘʜʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʦʡ ʠ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝʤ, ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʧʦʚʳʰʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ, ʩʥʠ-
ʞʝʥʠʝ ʮʝʥ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʧʣʦʜʦʚ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ï ʩʥʠʞʝʥʠʝ ʧʨʠʙʳʣʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʷʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ: ʦʧʦʨʥʳʝ ʩʪʦʣʙʳ, ʢʘʧʝʣʴʥʳʝ ʣʝʥʪʳ, ʩʠʩʪʝʤʳ 
ʦʨʦʰʝʥʠʷ, ʫʟʣʳ ʬʝʨʪʠʛʘʮʠʠ, ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ, ʦʧʦʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʫʢ-
ʨʳʚʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʙʦʯʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʈʦʩʩʠʠ 
ʠʣʠ ʠʤʝʶʪʩʷ ʚ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ.  
ɺ 2015 ʛʦʜʫ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʦʪʨʝʙʣʝʥʠʠ ʧʣʦʜʦʚʦ-

ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʤʧʦʨʪ ʩʦʩʪʘʚʠʣ: 
ʩʘʞʝʥʮʝʚ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ï 40 %, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ï 75-80 %, 
ʧʨʦʜʫʢʮʠʠ ï 34,6 % ʢ ʦʙʱʝʤʫ ʦʙʲʸʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʷ, ʥʘ 
ʩʫʤʤʫ 58,3 ʤʣʨʜ. ʨʫʙʣʝʡ ʚ ʮʝʥʘʭ ʪʝʢʫʱʝʛʦ ʧʝʨʠʦʜʘ. ʉʦʚʦʢʫʧʥʳʝ ʦʙʲʸʤʳ 
ʠʟʜʝʨʞʝʢ ʥʘ ʠʤʧʦʨʪ ʚ ʧʣʦʜʦʚʦʜʩʪʚʝ ʚ 8 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʚʣʦʞʝʥʠʷ ʭʦʟʷʡʩʪ-
ʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʠ ʙʶʜʞʝʪʘ ʚ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ (ʚ 2015 ʛʦʜʫ ï 7,4 ʤʣʨʜ. 
ʨʫʙʣʝʡ) [4, 5]. 
ʆʪʜʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʨʘʩʢʦʨʯʸʚʢʘ ʩʪʘ-

ʨʳʭ ʵʢʩʪʝʥʩʠʚʥʳʭ ʩʘʜʦʚ, ʟʘʣʦʞʝʥʥʳʭ ʚ 70 ï 80-ʝ ʛʦʜʳ XX ʩʪʦʣʝʪʠʷ, ʢʦʪʦ-
ʨʳʝ ʧʨʠʰʣʠ ʚ ʥʝʛʦʜʥʦʩʪʴ ʠ ʦʤʦʣʦʞʝʥʠʝ ʧʦʩʘʜʦʢ 90-ʭ ʛʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦ-
ʜʷʪʩʷ ʚ ʩʠʣʴʥʦʤ ʟʘʧʫʩʪʝʥʠʠ. ʉʘʜʳ, ʧʦʜʣʝʞʘʱʠʝ ʨʘʩʢʦʨʯʸʚʢʝ, ʟʘʣʦʞʝʥʳ 
ʙʳʣʠ ʥʘ ʩʠʣʴʥʦʨʦʩʣʳʭ ʧʦʜʚʦʷʭ ʠ ʧʦʩʣʝ ʟʘʧʫʩʪʝʥʠʷ 90-ʭ ʛʦʜʦʚ ʟʘʨʦʩʣʠ ʜʠʢʦʡ 
ʧʦʨʦʩʣʴʶ, ʧʨʝʚʨʘʪʠʚʰʠʩʴ ʚ ʩʧʣʦʰʥʳʝ ʟʘʨʦʩʣʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʝʪ 
ʠʭ ʨʘʩʢʦʨʯʸʚʢʫ ʧʦʜ ʟʘʢʣʘʜʢʫ ʥʦʚʳʭ ʩʘʜʦʚ. ʕʪʦ ʦʯʝʥʴ ʪʨʫʜʦʸʤʢʘʷ ʨʘʙʦʪʘ, ʪʨʝ-
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ʙʫʶʱʘʷ ʤʥʦʛʦ ʨʘʙʦʯʝʡ ʩʠʣʳ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʦʡ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ 
ʢʨʘʡʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦ. 
ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʥʝʭʚʘʪʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʢʘʜʨʦʚ: ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʨʘʙʦʯʠʭ ʚ ʦʪʨʘʩʣʠ ʩʘʜʦʚʦʜʩʪʚʘ. 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʥʦʩʪʷʭ ʨʳʥʢʘ ʧʣʦʜʦʚʦ-

ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪʨʘʩʣʴ ʩʘʜʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʢʘʧʠʪʘʣʦʸʤʢʦʡ, ʘ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ ʧʣʦʜʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚʳʩʦʢʦʟʘʪʨʘʪʥʳʤ. ɺ ʩʨʝʜʥʝʤ ʟʘʪʨʘʪʳ ʥʘ ʟʘ-
ʢʣʘʜʢʫ 1 ʛʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʘʜʘ ʜʦʩʪʠʛʘʶʪ 2,0-2,5 ʤʣʥ. ʨʫʙʣʝʡ (ʢʘʧʝʣʴʥʦʝ 
ʦʨʦʰʝʥʠʝ, ʰʧʘʣʝʨʘ, ʩʝʪʢʘ ʠ ʜʨ.), ʩ ʫʯʸʪʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʬʨʫʢʪʦʭʨʘʥʠʣʠʱ, 
ʮʝʭʦʚ ʪʦʚʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʜʨ. ï 4,0-4,5 ʤʣʥ. ʨʫʙʣʝʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 100-125 
ʨʫʙ./ʛʘ. ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʚʣʦʞʝʥʠʡ ï ʥʝ ʤʝʥʝʝ 6-7 ʣʝʪ. ɼʦʩʪʠʞʝʥʠʝ ʵʪʦʡ 
ʮʝʣʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʩʪʘʙʠʣʴʥʦʡ ʦʧʪʠʤʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ (ʥʝ ʤʝʥʝʝ 
40 ʪ/ʛʘ), ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ (95 % ʧʣʦʜʦʚ 
ʚʳʩʰʝʛʦ ʠ I ʪʦʚʘʨʥʳʭ ʩʦʨʪʦʚ) [6]. 
ʅʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩ ʘʛʨʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʢʣʠʤʘʪ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʨʝʣʴʝʬ, ʧʦʯʚʘ, ʤʝʩʪʦ-
ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʘʜʘ, ʩʦʨʪʦ-ʧʦʜʚʦʡʥʳʝ ʢʦʤʙʠʥʘʮʠʠ, ʢʦʥʩʪʨʫʢʮʠʷ ʢʨʦʥʳ, ʘʛʨʦ-
ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʸʤʳ ʫʧʨʘʚʣʝʥʠʷ ʛʘʨʤʦʥʘʣʴʥʳʤ, ʵʥʝʨʛʝʪʠ-
ʯʝʩʢʠʤ, ʤʠʥʝʨʘʣʴʥʳʤ, ʚʦʜʥʳʤ, ʩʚʝʪʦʚʳʤ ʙʘʣʘʥʩʘʤʠ ʨʦʩʪʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, 
ʥʘʛʨʫʟʢʦʡ ʫʨʦʞʘʝʤ, ʟʘʱʠʪʦʡ ʨʘʩʪʝʥʠʡ) ʪʝʢʫʱʝʛʦ ʠ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ, ʥʘ ʢʘʯʝ-
ʩʪʚʦ ʧʣʦʜʦʚ ʚ ʧʝʨʠʦʜ ʜʦʚʝʜʝʥʠʷ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ ʚʣʠʷʶʪ ʬʘʢʪʦʨʳ ʭʨʘʥʝʥʠʷ 
(ʧʨʝʜʫʙʦʨʦʯʥʳʝ ï ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ; ʧʦʩʣʝ-
ʫʙʦʨʦʯʥʳʝ ï ʩʨʦʢʠ ʟʘʛʨʫʟʢʠ ʧʣʦʜʦʚ ʚ ʢʘʤʝʨʳ, ʦʙʨʘʙʦʪʢʘ ʠʥʛʠʙʠʪʦʨʦʤ ʵʪʠʣʝ-
ʥʘ, ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʩʪʘʚ ʘʪʤʦʩʬʝʨʳ). ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝ-
ʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʥʘʩʘʞʜʝʥʠʡ ʠ ʢʘʯʝʩʪʚʦʤ ʧʣʦʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢ-
ʪʠʚʥʦʡ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 
ʬʘʢʪʦʨʦʚ ʠ ʬʘʢʪʦʨʦʚ ʭʨʘʥʝʥʠʷ. 
ɿʘʢʣʘʜʢʘ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʦʚ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʬʨʫʢʪʦʭʨʘ-

ʥʠʣʠʱ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʫʩʣʦʚʠʠ 
ʦʩʚʦʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʥʘʩʘʞʜʝʥʠʡ ʠ 
ʢʘʯʝʩʪʚʦʤ ʧʣʦʜʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ï ʧʨʦʠʟʚʦʜʩʪʚʦ, ʫʙʦʨʢʘ, ʭʨʘʥʝʥʠʝ, ʪʦʚʘʨʥʘʷ 
ʦʙʨʘʙʦʪʢʘ. ɿʘʢʣʘʜʢʘ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʦʚ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʬʨʫʢ-
ʪʦʭʨʘʥʠʣʠʱ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʫʩ-
ʣʦʚʠʠ ʦʩʚʦʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʥʘʩʘʞ-
ʜʝʥʠʡ ʠ ʢʘʯʝʩʪʚʦʤ ʧʣʦʜʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ï ʧʨʦʠʟʚʦʜʩʪʚʦ, ʫʙʦʨʢʘ, ʭʨʘʥʝʥʠʝ, 
ʪʦʚʘʨʥʘʷ ʦʙʨʘʙʦʪʢʘ. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʭʦʟʷʡʩʪʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʫʩʪ-

ʨʦʝʥʥʳʤʠ ʭʨʘʥʠʣʠʱʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 70 %, ʧʨʠ ʵʪʦʤ ʣʠʰʴ 15 % ʠʟ ʥʠʭ 
ʦʪʚʝʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʧʣʦʜʳ ʚ ʪʝʯʝʥʠʝ 
5-7 ʤʝʩʷʮʝʚ ʙʝʟ ʧʦʪʝʨʠ ʠʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ. ʅʘʜʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 
ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʤʦ-
ʛʫʪ ʜʦʩʪʠʛʘʪʴ 20-30 %. ʉʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʭʨʘʥʠʣʠʱ 
ʜʦʩʪʠʛʘʝʪ 40 ʤʣʥ. ʨʫʙʣʝʡ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʧʦ ʢʘʨʤʘʥʫ ʜʘʞʝ ʜʣʷ ʢʨʫʧʥʳʭ ʭʦ-
ʟʷʡʩʪʚ [2, 7]. 
ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʦʩʩʠʡ- 
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ʩʢʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʜʘʣʴʥʝʡʰʘʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ  
ʧʨʠʤʝʥʝʥʠʠ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʊʝʭʥʦʣʦʛʠʷ ʠʥʪʝʥ-
ʩʠʚʥʦʛʦ ʩʘʜʘ ʚʢʣʶʯʘʝʪ ʢʦʤʧʣʝʢʩ ʩʣʦʞʥʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʦʧʝʨʘʮʠʡ, ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ: ʩʦʨʪ, ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʩʘʜʦʯ-
ʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʊʦʣʴʢʦ ʟʘ ʩʯʸʪ 
ʥʦʚʦʛʦ ʩʦʨʪʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʣʦʜʦʚʳʭ ʠ ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝ-
ʥʘ ʥʘ 20-30 % ʠ ʙʦʣʝʝ [2]. 
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SCIENTIFIC AND PRACTICAL BASES OF DEVELOPMENT  
OF HORTICULTURE AND NURSERY IN THE RUSSIAN FEDERATION 

(IN THE CONDITIONS OF THE KURSK REGION) 
Levshakov L. V., Skripin V. A., Ilyin K. E. 

Abstract. The analysis of the current state of industrial horticulture in the 
Russian Federation and Kursk region. Considers the scientific basis of import 
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substitution in horticulture as a priority direction of modern agricultural science. 
Describes the main causes of low economic efficiency of the industry. Given the 
prospects of the domestic horticulture. Emphasized the need for development of 
nursery in the country. The proposal for the development of horticulture and 
nursery, to ensure the implementation of food security doctrine of the Russian 
Federation. Displays the calculated data on consumption of imported products: 
seedlings of fruit crops, plant protection means, commercial products of horticul-
ture. Calculated on the area of establishing intensive plantations in 2017 to 2020 
and subsequent years and the amount required for the implementation of the state 
program of domestic certified seedlings. The calculation of the necessary finan-
cial resources for the development of nursery and horticulture of the Russian 
Federation. 

Keywords: gardening, pitomnikovodstva, intensivnye plantations, import 
substitution, productivity of plantations. 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʢʣʦʥʦʚʦʛʦ ʦʪʙʦʨʘ ʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ çʈʘʩʪʚʦʨʠʥè ʠ çʂʝʤʠʨʘ ʢʘʨʪʦʬʝʣʴʥʘʷ-5è ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘ-
ʪʠʚʥʦʡ ʤʘʩʩʳ, ʩʪʨʫʢʪʫʨʫ ʫʨʦʞʘʷ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʩʦʨʪʦʚ 
ʢʘʨʪʦʬʝʣʷ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʝʛʫʣʷʨʥʳʡ ʢʣʦʥʦʚʳʡ ʦʪʙʦʨ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ 
ʧʦʩʘʜʦʯʥʳʭ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʜʦ ʫʨʦʚʥʷ ʵʣʠʪʳ ʠʣʠ ʧʝʨʚʦʡ ʨʝʧʨʦʜʫʢʮʠʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʩʦʨʪ, ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʢʣʦ-

ʥʦʚʳʡ ʦʪʙʦʨ, ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ, ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ, 
ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ. 

 
ɺʚʝʜʝʥʠʝ. ʇʨʠʙʳʣʴʥʦʝ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʩʝʤʝʥʥʦʡ ʤʘʪʝ-
ʨʠʘʣ. ʉʦʨʪ ʜʦʣʞʝʥ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʪ.ʝ. 
ʚʢʣʶʯʝʥʥʳʤ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʈʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʜʣʷ 
ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʩʧʝʮʠʘ-
ʣʠʩʪʦʚ, ʚʳʨʘʱʠʚʘʶʱʠʭ ʢʘʨʪʦʬʝʣʴ. ʆʪ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʢʘʨʪʦʬʝʣʝʚʦʜʘ ʟʘ-
ʚʠʩʠʪ ʧʨʠʙʳʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʜʦʨʦʚʦʛʦ ʢʘʨʪʦʬʝʣʷ. ʀʤʝʥʥʦ ʦʥ ʜʦʣʞʝʥ 
ʫʯʠʪʳʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ, ʝʝ ʧʦʜʛʦʪʦʚʢʫ, ʧʦʩʘʜʢʫ, ʫʭʦʜ, ʫʙʦʨʢʫ ʠ ʭʨʘʥʝ-
ʥʠʝ ʢʘʨʪʦʬʝʣʷ. ʕʪʦ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʢʫʣʴʪʫʨʝ, ʢʦʨʨʝʢʪʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢʠ, ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ, ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ. 

mailto:zasorinaelza@yandex.ru


22 

 

ɼʘʞʝ ʥʝʙʦʣʴʰʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʨʘʩʪʝʥʠʡ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʬʦʨʤʫ, ʮʚʝʪ ʠ ʢʘ-
ʯʝʩʪʚʦ ʠʣʠ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʠ, ʯʪʦ ʜʝʣʘʝʪ ʢʣʫʙʥʠ ʥʝ ʧʨʠʛʦʜʥʳʤʠ 
ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠʣʠ ʭʨʘʥʝʥʠʷ [1]. 
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʢʘʨʪʦʬʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝ-

ʥʷʪʴ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʦ 30-40 % ʫʨʦʞʘʷ ʟʘʚʠʩʠʪ ʦʪ ʩʦʨʪʘ ʠ ʢʘʯʝʩʪʚʘ 
ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦʢʫʧʢʘ ʵʣʠʪʳ ʥʦʚʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʣʠ ʨʘʡʦʥʠ-
ʨʦʚʘʥʥʦʛʦ ʩʦʨʪʘ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪ. ɺ ʭʦʟʷʡʩʪʚʘʭ 
ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʩʪʦʡ ʨʘʮʠʦʥʘʣʴʥʳʡ ʤʝʪʦʜ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 
ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʢʣʦʥʦʚʳʡ ʦʪʙʦʨ, ʣʝʞʘʱʠʡ ʚ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʠʷ 
ʵʣʠʪʳ ʢʘʨʪʦʬʝʣʷ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʢʣʦʥʦʚʦʛʦ ʦʪʙʦʨʘ ʥʘ ʩʦʨʪʘʭ ʢʘʨʪʦʬʝʣʷ ʈʦʤʫʣʘ ʠ ɹʝʣʣʘʨʦʟʘ ʚ ʂʍ çʏʝʨʥʦʟʝ-
ʤʴʝè ʑʠʛʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ.  
ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
- ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʢʣʦʥʦʚʦʛʦ ʦʪʙʦʨʘ ʥʘ ʫʨʦʞʘʡʥʳʝ, ʪʦʚʘʨʥʳʝ ʠ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ; 
- ʧʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ çʈʘʩʪʚʦʨʠʥè ʠ çʂʝ-

ʤʠʨʘ ʢʘʨʪʦʬʝʣʴʥʘʷ-5è ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ (ʧʦʩʣʝ ʧʨʦʚʝ-
ʜʝʥʠʷ ʢʣʦʥʦʚʦʛʦ ʦʪʙʦʨʘ). 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 2015 ʛ. ʧʨʦʚʝʣʠ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʡ ʢʣʦʥʦʚʳʡ ʦʪʙʦʨ ʚ ʧʦʩʘʜʢʝ ʯʝʪʚʝʨʪʦʡ ʨʝʧʨʦʜʫʢʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʚ ʬʘʟʫ 
çʙʫʪʦʥʠʟʘʮʠʷ ï ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷè ʧʦʤʝʪʠʣʠ ʣʝʥʪʦʯʢʘʤʠ ʧʦ 70 ʢʫʩʪʦʚ ʢʘʞ-
ʜʦʛʦ ʩʦʨʪʘ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʩʚʦʡʩʪʚʝʥʥʳʤʠ ʜʘʥʥʦʤʫ ʩʦʨ-
ʪʫ, ʚʩʝ ʩʪʝʙʣʠ ʢʦʪʦʨʦʛʦ ʟʜʦʨʦʚʳʝ, ʨʘʚʥʦʤʝʨʥʦ, ʥʦ ʥʝ ʯʨʝʟʤʝʨʥʦ ʨʘʟʚʠʪʳ. 
ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʦʪʙʦʨ ʧʨʦʚʝʣʠ ʚʦ ʚʨʝʤʷ ʫʙʦʨʢʠ. ɿʘ ʜʚʝ ʥʝʜʝʣʠ ʜʦ ʫʙʦʨʢʠ 
ʩʢʦʩʠʣʠ ʙʦʪʚʫ ʩ ʦʪʤʝʯʝʥʥʳʭ ʢʫʩʪʦʚ, ʯʪʦʙʳ ʧʨʝʜʦʭʨʘʥʠʪʴ ʧʦʩʝʚʳ ʦʪ ʧʝʨʝ-
ʥʦʩʯʠʢʦʚ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ɺʦ ʚʨʝʤʷ ʫʙʦʨʢʠ ʦʪʤʝʯʝʥʥʳʭ ʢʫʩʪʦʚ, ʫʨʦʞʘʡ 
ʢʘʞʜʦʛʦ ʢʫʩʪʘ ʚʳʢʣʘʜʳʚʘʣʠ ʦʪʜʝʣʴʥʳʤ ʛʥʝʟʜʦʤ (ʢʣʦʥʦʤ) ʠ ʧʨʦʚʦʜʠʣʠ ʪʱʘ-
ʪʝʣʴʥʳʡ ʦʩʤʦʪʨ ʥʘ ʪʠʧʠʯʥʦʩʪʴ ʢʣʫʙʥʝʡ ʜʣʷ ʜʘʥʥʦʛʦ ʩʦʨʪʘ (ʬʦʨʤʘ ʢʣʫʙʥʷ, 
ʦʪʩʫʪʩʪʚʠʝ ʙʦʣʝʟʥʝʡ, ʤʘʩʩʘ ʢʣʫʙʥʷ, ʪʦʚʘʨʥʦʩʪʴ ʢʣʫʙʥʝʡ). ɺʳʙʨʘʢʦʚʢʘ ʩʦ-
ʩʪʘʚʠʣʘ 20 ʢʣʦʥʦʚ ʚ ʢʘʞʜʦʤ ʩʦʨʪʝ. ʂʣʫʙʥʠ ʩ 50 ʢʣʦʥʦʚ ʢʘʞʜʦʛʦ ʩʦʨʪʘ (400 
ʰʪ.) ʦʙʲʝʜʠʥʠʣʠ ʚʤʝʩʪʝ ʠ ʭʨʘʥʠʣʠ ʦʪʜʝʣʴʥʦ (ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʭʦʟʷʡʩʪʚʝ 
ʭʨʘʥʠʪʴ ʢʘʞʜʳʡ ʢʣʦʥ ʚ ʦʪʜʝʣʴʥʦʡ ʩʝʪʦʯʢʝ ʠ ʟʘʢʣʘʜʳʚʘʪʴ ʧʠʪʦʤʥʠʢʠ ʠʩʧʳ-
ʪʘʥʠʷ ʧʦʪʦʤʩʪʚ ʢʣʦʥʦʚ 1 ʠ 2 ʛʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ).  
ɺ 2016 ʛ. ʤʘʩʩʦʚʘʷ ʧʦʩʘʜʢʘ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʦʚ ʈʦʤʫʣʘ ʠ ɹʝʣʣʘʨʦʟʘ ʙʳʣʘ 

ʧʷʪʦʡ (ʢʦʥʪʨʦʣʴ 1). ʇʘʨʘʣʣʝʣʴʥʦ ʜʘʥʥʦʤʫ ʫʯʘʩʪʢʫ ʙʳʣʘ ʟʘʣʦʞʝʥʘ ʜʝʣʷʥʢʘ 
ʢʣʦʥʦʚ 1 ʛʦʜʘ (ʢʦʥʪʨʦʣʴ 2) ʠ ʧʦʩʘʞʝʥʘ ʵʣʠʪʘ ʜʘʥʥʳʭ ʦʨʪʦʚ, ʟʘʢʫʧʣʝʥʥʘʷ ʚ 
ɸʌ çʕʢʦʥʠʚʘè ʑʠʛʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ (ʢʦʥʪʨʦʣʴ 3). ɼʝʣʷʥʢʠ ʩ ʢʣʦʥʦʚʳʤ ʦʪ-
ʙʦʨʦʤ (2/3 ʧʦʩʘʜʢʠ) ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ  
ʚ ʢʘʯʝʩʪʚʝ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ 3 ʨʘʟʘ ʧʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ. ʇʨʠʚʦʜʠʤ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʨʪʦʚ ʠ ʫʜʦʙʨʝʥʠʡ. 
ɹʝʣʣʘʨʦʟʘ. ɻʝʨʤʘʥʠʷ. ʉʪʦʣʦʚʳʡ, ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʩʦʨʪ. ʂʫʩʪ ʤʦʱʥʳʡ, 

ʚʳʩʦʢʠʡ, ʭʦʨʦʰʦ ʦʙʣʠʩʪʚʝʥʥʳʡ. ʎʚʝʪʢʠ ʙʝʣʳʝ, ʣʠʩʪʴʷ ʩʚʝʪʣʦ-ʟʝʣʝʥʳʝ. 
ʂʣʫʙʥʠ ʦʚʘʣʴʥʳʝ, ʢʨʘʩʥʳʝ ʩ ʙʝʣʳʤʠ ʛʣʘʟʢʘʤʠ ʠ ʢʨʝʤʦʚʦʡ ʤʷʢʦʪʴʶ, ʩʣʝʛʢʘ 
ʰʝʨʦʭʦʚʘʪʳʝ. ʉʦʨʪ ʷʛʦʜʦʦʙʨʘʟʫʶʱʠʡ. ʄʘʩʩʘ ʪʦʚʘʨʥʦʛʦ ʢʣʫʙʥʷ 100-120 ʛ, 
ʫʨʦʞʘʡʥʦʩʪʴ ʜʦ 450 ʮ/ʛʘ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ 17-18 %. ɺʢʫʩ ʦʪʣʠʯʥʳʡ. 
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ʉʦʨʪ ʫʩʪʦʡʯʠʚ ʢ ʥʝʤʘʪʦʜʝ, ʨʘʢʫ, ʩʨʝʜʥʝʫʩʪʦʡʯʠʚ ʢ ʬʠʪʦʬʪʦʨʦʟʫ ʣʠʩʪʴʝʚ ʠ 
ʙʦʪʚʳ. 
ʈʦʤʫʣʘ. ɻʝʨʤʘʥʠʷ. ʉʦʨʪ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ, ʫʥʠʚʝʨʩʘʣʴʥʳʡ. ʂʫʩʪ ʚʳʩʦ-

ʢʠʡ, ʭʦʨʦʰʦ ʦʙʣʠʩʪʚʝʥʥʳʡ. ʎʚʝʪʢʠ ʙʝʣʳʝ. ʂʣʫʙʥʠ ʦʚʘʣʴʥʳʝ, ʞʝʣʪʳʝ, ʤʷ-
ʢʦʪʴ ʞʝʣʪʘʷ. ʄʘʩʩʘ ʪʦʚʘʨʥʦʛʦ ʢʣʫʙʥʷ 120-160 ʛ. ʋʨʦʞʘʡʥʦʩʪʴ ʜʦ 550 ʮ/ʛʘ. 
ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʜʦ 20 %. ʉʦʨʪ ʫʩʪʦʡʯʠʚ ʢ ʨʘʢʫ, ʢʘʨʪʦʬʝʣʴʥʦʡ ʥʝʤʘ-
ʪʦʜʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚ ʢ ʬʠʪʦʬʪʦʨʦʟʫ. 
ʈʘʩʪʚʦʨʠʥ. ɺʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʝ, ʢʦʤʧʣʝʢʩʥʦʝ, ʙʝʩʭʣʦʨʥʦʝ, ʚʦʜʦʨʘʩ-

ʪʚʦʨʠʤʦʝ ʫʜʦʙʨʝʥʠʝ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʧʦʜʢʦʨʤʢʠ 
ʦʚʦʱʥʳʭ ʠ ʮʚʝʪʦʯʥʦ-ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʚ ʦʪʢʨʳʪʦʤ ʠ ʟʘʱʠʱʝʥʥʦʤ 
ʛʨʫʥʪʝ. ʆʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ, ʩʦʜʝʨʞʠʪ: N ï 17 %, P ï 17 %, K ï 
17 %, Mg ï 1 %, B ï 0,01 %, Mo ï 0,001 %, Cu ï 0,003 %, Mn ï 0,01 %, Zn ï 
0,01 %, Fe ï 0,02 %. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʥʝʦʙʭʦʜʠʤʦ 10 ʛ ʫʜʦʙʨʝ-
ʥʠʷ (ʜʚʝ ʯʘʡʥʳʝ ʣʦʞʢʠ) ʨʘʟʚʝʩʪʠ ʚ 10 ʣ. ʚʦʜʳ ʠ ʧʨʦʚʝʩʪʠ ʧʦʜʢʦʨʤʢʫ ʨʘʩʪʝ-
ʥʠʡ ʧʫʪʝʤ ʠʭ ʧʦʣʠʚʘ ʠʣʠ ʦʧʨʳʩʢʠʚʘʥʠʷ. ʈʘʩʭʦʜ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ 1-1,5 ʣ. 
ʥʘ 10 ʢʚ.ʤ.  
ʂʝʤʠʨʘ ʢʘʨʪʦʬʝʣʴʥʘʷ - 5. ʉʧʝʮʠʘʣʴʥʦʝ, ʢʦʤʧʣʝʢʩʥʦʝ, ʙʝʩʭʣʦʨʥʦʝ, ʛʨʘ-

ʥʫʣʠʨʦʚʘʥʥʦʝ ʫʜʦʙʨʝʥʠʝ ʜʣʷ ʢʘʨʪʦʬʝʣʷ ʩ ʤʘʢʨʦ ï ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. ʆʨ-
ʛʘʥʦʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ, ʩʦʜʝʨʞʠʪ: N ï 10,7 %, P ï 8,7 %, K ï 16,0 %, 
Mg ï 2,7 %, S ï 2,7 %. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʥʝʦʙʭʦʜʠʤʦ 10 ʛ ʫʜʦʙ-
ʨʝʥʠʷ ʨʘʟʚʝʩʪʠ ʚ 10 ʣ. ʚʦʜʳ ʠ ʧʨʦʚʝʩʪʠ ʦʧʨʳʩʢʠʚʘʥʠʝ. ʈʘʩʭʦʜ ʨʘʙʦʯʝʛʦ ʨʘʩ-
ʪʚʦʨʘ ï 1 ï 1,5 ʣ. ʥʘ 10 ʢʚ.ʤ.  
ʉʭʝʤʘ ʧʦʩʘʜʢʠ ʦʙʱʝʧʨʠʥʷʪʘʷ: 25ʩʤ ʭ 70 ʩʤ. ʇʦʚʪʦʨʥʦʩʪʴ ʯʝʪʳʨʝʭʢʨʘʪ-

ʥʘʷ. ʈʘʟʤʝʨ ʜʝʣʷʥʢʠ 105 ʤ
2 
(4 ʨʷʜʢʘ ʧʦ 30 ʤ ʜʣʠʥʦʡ). ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʜ  

ʦʧʳʪʦʤ ʚ 2015 ʛʦʜʫ ï 840 ʤ 
2 
, ʘ ʚ 2016 ʛʦʜʫ ï 2100 ʤ 

2
.  

ʊʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʦʙʱʝʧʨʠʥʷʪʘʷ ʧʦ ʎʏʈ. ʇʨʝʜʰʝʩʪ-
ʚʝʥʥʠʢ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. ʋʯʝʪ ʧʦʜʝʣʷʥʦʯʥʳʡ. ʇʦʩʘʜʢʘ ʧʨʦʚʝʜʝʥʘ ʚ ʧʝʨʠʦʜ ʩ 
30 ʘʧʨʝʣʷ ʧʦ 2 ʤʘʷ, ʘ ʫʙʦʨʢʘ ï ʚ ʧʝʨʠʦʜ ʩ 20 ʘʚʛʫʩʪʘ ʧʦ 5 ʩʝʥʪʷʙʨʷ ʚ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʦʪ ʛʨʫʧʧʳ ʩʧʝʣʦʩʪʠ ʩʦʨʪʦʚ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʛʦʜʘ ʚʦʟʜʝʣʳʚʘʥʠʷ. 
ʇʦʜ ʢʘʨʪʦʬʝʣʴ ʚʥʦʩʠʣʠ 20 ʪ/ʛʘ ʥʘʚʦʟʘ ʠ 3,5 ʮ/ʛʘ ʥʠʪʨʦʬʦʩʢʠ. ɸʥʘʣʠʟ ʩʪʨʫʢ-
ʪʫʨʳ ʫʨʦʞʘʷ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʦʚʝʜʝʥ ʧʦ ʤʝʪʦʜʠʢʝ ɻʦʩʩʦʨʪʩʝʪʠ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʨʦʢ ʞʠʟʥʠ ʩʦʨʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʛʨʘʥʠ-

ʯʠʚʘʝʪʩʷ ʨʝʧʨʦʜʫʮʠʨʦʚʘʥʠʝʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʕ.ɺ. ɿʘʩʦʨʠʥʦʡ 
[2], ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʨʝʧʨʦʜʫʮʠ-
ʨʦʚʘʥʠʠ ʨʘʥʥʝʩʧʝʣʳʭ ʠ ʩʨʝʜʥʝ - ʨʘʥʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʩʚʷʟʘʥʘ ʩ ʦʩʦʙʝʥʥʦ-
ʩʪʷʤʠ ʩʝʣʝʢʮʠʠ ʠʭ ʚʳʚʝʜʝʥʠʷ (ʜʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʪʨʝʙʫʝʤʫʶ ʧʨʦʜʫʢ-
ʮʠʶ). ʇʦʵʪʦʤʫ ʧʝʨʚʳʝ 2-3 ʛʦʜʘ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʢʣʫʙʥʝʡ ʜʘʥʥʳʭ ʩʦʨʪʦʚ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʭ ʚʥʫʪʨʝʥʥʠʤ ʨʝʟʝʨʚʦʤ, ʧʦʨʦʛ ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʭʦʜ ʦʪ ʧʝʨʚʦʡ ʢʦ ʚʪʦʨʦʡ ʨʝʧʨʦʜʫʢʮʠʠ (ʫʙʨʘʥʥʳʡ ʫʨʦ-
ʞʘʡ). ɺʪʦʨʦʡ ʧʦʨʦʛ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʜʣʷ ʩʦʨ-
ʪʦʚ ʚʩʝʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʩ ʯʝʪʚʝʨʪʦʡ ʨʝʧʨʦʜʫʢʮʠʠ ʥʘ ʧʷʪʫʶ. 
ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʩʦʨʪʦʩʤʝ-
ʥʳ ʠʣʠ ʩʦʨʪʦʦʙʥʦʚʣʝʥʠʷ, ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦ-
ʜʠʪʴ ʢʣʦʥʦʚʳʡ ʦʪʙʦʨ ʯʝʨʝʟ ʢʘʞʜʳʝ ʪʨʠ ʛʦʜʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 
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ʩʦʨʪʘʭ ʈʦʤʫʣʘ (ʩʨʝʜʥʝ - ʨʘʥʥʝʩʧʝʣʳʡ) ʠ ɹʝʣʣʘʨʦʟʘ (ʨʘʥʥʝʩʧʝʣʳʡ) ʥʝʤʝʮʢʦʡ 
ʩʝʣʝʢʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʣʦʥʦʚʳʡ ʦʪʙʦʨ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʧʦʩʘʜʢʘʭ ʯʝʪʚʝʨʪʦʡ 
ʨʝʧʨʦʜʫʢʮʠʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ. ʆʩʥʦʚ-
ʥʘʷ ʧʦʩʘʜʢʘ ʚ 2016 ʛ. ʩʪʘʣʘ ʧʷʪʦʡ ʨʝʧʨʦʜʫʢʮʠʝʡ (ʢʦʥʪʨʦʣʴ 1). ʇʦʩʣʝ ʧʨʦʚʝʜʝ-
ʥʠʷ ʢʣʦʥʦʚʦʛʦ ʦʪʙʦʨʘ ʨʝʟʫʣʴʪʘʪʳ ʫʣʫʯʰʠʣʠʩʴ (ʢʦʥʪʨʦʣʴ 2) ʠ ʩʪʘʣʠ ʧʨʠʨʘʚ-
ʥʠʚʘʪʴʩʷ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʵʣʠʪʳ ʠʣʠ ʧʝʨʚʦʡ ʨʝʧʨʦʜʫʢʮʠʠ. ʇʦʚʳʩʠʣʠʩʴ ʦʙʣʠʩʪ-
ʚʝʥʥʦʩʪʴ ʢʫʩʪʘ (ʜʦ 76-102 ʰʪʫʢ ʧʨʦʪʠʚ 60-72 ʰʪʫʢ), ʤʘʩʩʘ ʩʳʨʦʡ ʙʦʪʚʳ (580-
670 ʛ ʧʨʦʪʠʚ 350-450 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʪʘʢʞʝ ʚʳʩʦʪʘ ʩʪʝʙʣʝʡ (ʩ 50-55 ʩʤ ʜʦ 
55-63 ʩʤ) ʠ ʧʣʦʱʘʜʴ ʩʨʝʜʥʝʛʦ ʣʠʩʪʘ (ʩ 75-95 ʩʤ 

2
 ʜʦ 86-100 ʩʤ 

2
).  

ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʦʨʪʘʭ ʢʘʨʪʦʬʝʣʷ ʚ ʧʝʨ-
ʚʳʡ ʛʦʜ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʣʦʥʦʚʦʛʦ ʦʪʙʦʨʘ ʝʱʝ ʣʫʯʰʝ ʩʢʘʟʘʣʦʩʴ ʥʘ ʧʦʢʘ-
ʟʘʪʝʣʷʭ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ. ɺ ʮʝʣʦʤ ʦʪ ʂʝʤʠʨʳ ʢʘʨʪʦʬʝʣʴʥʦʡ ʤʘʩʩʘ ʩʳʨʦʡ 
ʙʦʪʚʳ ʚʳʨʦʩʣʘ ʜʦ 670 ʛ (ɹʝʣʣʘʨʦʟʘ) ʠ 750 ʛ (ʈʦʤʫʣʘ); ʚʳʩʦʪʘ ʩʪʝʙʣʝʡ ʫʚʝʣʠ-
ʯʠʣʘʩʴ ʜʦ 63-70 ʩʤ; ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ ʜʦ 95-120 ʰʪʫʢ ʥʘ ʢʫʩʪ; ʧʣʦʱʘʜʴ ʩʨʝʜ-
ʥʝʛʦ ʣʠʩʪʘ ʜʣ 95- 125 ʩʤ 

2
. ʈʘʩʪʚʦʨʠʥ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʤʝʥʴʰʝʤʫ ʧʨʠʨʦʩʪʫ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʣʦʥʦ-
ʚʦʛʦ ʦʪʙʦʨʘ ʤʘʩʩʦʚʳʭ ʨʝʧʨʦʜʫʢʮʠʡ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʤʝ-
ʱʘʪʴ ʜʘʥʥʳʡ ʧʨʠʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 
ʂʣʦʥʦʚʳʡ ʦʪʙʦʨ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ ʢʣʫʙʥʝʡ ʚ ʢʣʫʙʥʝʚʦʤ ʛʥʝʟ-

ʜʝ ʠ ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ ʤʝʣʢʠʭ ʢʣʫʙʥʝʡ ʧʦ ʦʙʦʠʤ ʩʦʨʪʘʤ ʢʘʨʪʦʬʝʣʷ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʧʷʪʦʡ ʨʝʧʨʦʜʫʢʮʠʝʡ. ʇʨʠ ʵʪʦʤ ʨʘʩʪʝʪ ʤʘʩʩʘ ʢʣʫʙʥʝʡ ʧʦʜ ʢʫʩʪʦʤ 
(ʜʦ 780-850 ʛ ʧʨʦʪʠʚ 600-700 ʛ) ʠ ʤʘʩʩʘ ʩʨʝʜʥʝʛʦ ʢʣʫʙʥʷ (ʜʦ 70-85 ʛ ʧʨʦʪʠʚ 
50-70 ʛ).  
ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʈʘʩʪʚʦʨʠʥʘ, 

ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ ʢʣʫʙʥʝʡ ʚ ʢʣʫʙʥʝʚʦʤ ʛʥʝʟʜʝ, ʩʥʠʞʝʥʠʶ ʠʣʠ 
ʦʪʩʫʪʩʪʚʠʶ ʤʝʣʢʠʭ ʢʣʫʙʥʝʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʳ ʩʨʝʜ-
ʥʝʛʦ ʪʦʚʘʨʥʦʛʦ ʢʣʫʙʥʷ ʜʦ 131 ʛ (ʈʦʤʫʣʘ) ʠ 111 ʛ (ɹʝʣʣʘʨʦʟʘ). ʀʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʂʝʤʠʨʳ ʢʘʨʪʦʬʝʣʴʥʦʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʩʪʫ ʤʘʩʩʳ ʢʣʫʙʥʝʚʦʛʦ ʛʥʝʟʜʘ 
ʜʦ 1000 -1150 ʛ, ʥʦ ʚ ʥʝʤ ʩʦʜʝʨʞʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ 
ʢʣʫʙʥʝʡ (2-3), ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʟʘʩʫʰʣʠʚʳʤ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ 
2016 ʛ. 
ʇʨʦʚʝʜʝʥʠʝ ʢʣʦʥʦʚʦʛʦ ʦʪʙʦʨʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʩʪʫ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 60 

ʮ/ʛʘ ʠʣʠ 22 % ʧʦ ʩʦʨʪʫ ʈʦʤʫʣʘ ʠ ʥʘ 72 ʮ/ʛʘ ʠʣʠ ʥʘ 30 % ʧʦ ʩʦʨʪʫ ɹʝʣʣʘʨʦʟʘ 
ʚ ʧʝʨʚʳʡ ʛʦʜ. ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʂʝʤʠʨʘ  ʚʳʟʚʘʣʦ 
ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 168-180 ʮ/ʛʘ ʠʣʠ ʥʘ 64-70 %, ʘ ʈʘʩʪʚʦʨʠʥʘ, ʩʦʦʪʚʝʪʩʪ-
ʚʝʥʥʦ, ʥʘ 140-160 ʮ/ʛʘ ʠʣʠ ʥʘ 50 ï 67 %.  
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʢʣʦʥʦʚʦʤ ʦʪʙʦʨʝ ʫʚʝʣʠʯʠʣʘʩʴ ʪʦʚʘʨʥʦʩʪʴ ʜʦ 82 -

90 % ʧʨʦʪʠʚ 50-60 % ʚ ʧʝʨʚʳʡ ʛʦʜ, ʘ ʧʨʠʤʝʥʝʥʠʝ ʈʘʩʪʚʦʨʠʥʘ ʚʳʟʚʘʣʦ ʧʦʷʚ-
ʣʝʥʠʝ 100 % ʪʦʚʘʨʥʦʩʪʠ ʢʣʫʙʥʝʡ ʧʦ ʦʙʦʠʤ ʩʦʨʪʘʤ. ʅʘʙʣʶʜʘʣʩʷ ʪʘʢʞʝ ʨʦʩʪ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʤʥʦʞʝʥʠʷ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, 
ʥʦ ʥʝ ʪʘʢʦʡ ʩʠʣʴʥʳʡ, ʢʘʢ ʦʪ ʢʣʦʥʦʚʦʛʦ ʦʪʙʦʨʘ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ 
ʯʠʩʣʘ ʢʣʫʙʥʝʡ ʚ ʢʣʫʙʥʝʚʦʤ ʛʥʝʟʜʝ. 
ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʩʦʨʪʘ ʠ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʨʫʧʥʳʭ, ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ ʢʣʫʙʥʝʡ ʚ ʢʣʫʙʥʝʚʦʤ 
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ʛʥʝʟʜʝ. ʆʪʩʶʜʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ʦʪʤʝʯʝʥʳ ʚ 
ʤʘʩʩʦʚʳʭ ʨʝʧʨʦʜʫʢʮʠʷʭ (14,8 % ʧʦ ʩʦʨʪʫ ʈʦʤʫʣʘ ʠ 13,7 % ʧʦ ʩʦʨʪʫ ɹʝʣʣʘ-
ʨʦʟʘ). ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʩʪʫ 
ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ʜʦ 15,3 ʠ 14, 2 % ʦʪ ʂʝʤʠʨʳ   ʠ ʜʦ 14-15,1 % ʦʪ ʈʘʩ-
ʪʚʦʨʠʥʘ. 
ɿʘʢʣʶʯʝʥʠʝ. ɺ ʮʝʣʦʤ ʧʦ ʦʧʳʪʫ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʣʦʥʦʚʳʡ ʦʪʙʦʨ 

ʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʩʩʦʚʳʤʠ ʨʝʧʨʦʜʫʢʮʠʷʤʠ, ʥʦ ʠ 
ʟʥʘʯʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʫʙʠʨʘʝʤʳʭ ʢʣʫʙʥʝʡ. 
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CLONAL SELECTION AND ORGANOMINERAL FERTILIZERS ï  

RESERVE INCREASE PRODUCTIVITY OF POTATO  
Zasorina E.V., Veretennikov E.S., Kryschenko E.A. 

Abstract. The effect of clonal selection and organomineral fertilizers, 
"Rastvorin" and "Kemira potato-5" on the performance of the vegetative mass, 
the structure of crop yield and quality of her club-potato varieties. The regular 
production of clonal selection in exceeds the quality of seed potato potatoes to 
elite level or first reproduction  

Keywords: potatoes, variety, organic fertilizer, clonal selection, potato yield, 
vegetative indicators weight-sy, yield structure. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʣʠʷ-

ʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ɻʫʤʠʩʪʠʤ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦ-
ʜʫʢʮʠʠ ʩʦʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ 
ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʞʘʡ ʩʦʠ 31,9 ʮ/ʛʘ, ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 4,4 ʮ/ʛʘ ʚ ʩʨʘʚ-
ʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʫʤʠʩʪʠʤ, ʫʨʦʞʘʡʥʦʩʪʴ, ʧʨʝʧʘʨʘʪ, ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ, 

ʩʦʷ. 
 
ɺʚʝʜʝʥʠʝ. ʉʦʶʟ ʆʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

[1] ʦʪʤʝʯʘʝʪ, ʯʪʦ ʢ 2000 ʛʦʜʫ ʦʙʦʨʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʧʨʦʜʫʢʪʦʚ ʙʫʜʝʪ ʜʦʩʪʠʛʘʪʴ 600-700 ʤʣʨʜ. ʨʫʙ., ʥʘ ʵʢʩʧʦʨʪ ï 300-400 ʤʣʨʜ. 
ʨʫʙ. 
ɿʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʉʐɸ ʠ ɽʉ ʫʞʝ ʥʝ ʫʩʧʝʚʘʝʪ ʟʘ ʨʦʩʪʦʤ 
ʩʧʨʦʩʘ, ʦʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʫʶʪ ʠʭ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʦʥʠ ʛʦʪʦʚʳ ʧʣʘʪʠʪʴ 
ʥʘ 30-50 % ʚʳʰʝ ʩʨʝʜʥʝʡ ʨʳʥʦʯʥʦʡ ʮʝʥʳ ʟʘ ʵʢʦʣʦʛʠʯʥʦʩʪʴ [2, 3, 4]. 
ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪ ʢʦʤʧʣʝʢʩ-

ʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʡ  ʧʨʝʧʘʨʘʪ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ɻʫʤʠʩʪʠʤ, ʚ 
ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʙʠʦʛʫʤʫʩ, ʪʦʨʬ ʠ ʥʘʩʪʦʡ ʣʠʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʠ çɾʝʥʴʰʝʥʴè, ʯʪʦ ʠ ʧʦʩʣʫʞʠʣʦ 
ʧʨʝʜʤʝʪʦʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʦʠ ʚ ʫʩʣʦʚʠʷʭ ʯʝʨʥʦ-
ʟʝʤʥʳʭ ʧʦʯʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʂʫʨʩʢʦʛʦ ʅʀʀ ɸʇʇ. ʇʦʯʚʘ - ʯʝʨʥʦ-

ʟʝʤ ʪʠʧʠʯʥʳʡ, ʤʦʱʥʳʡ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ɻʫʤʠʩʪʠʤ ʥʘ ʨʦʩʪ,  

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʩʦʠ ʩʦʨʪ ʃʫʯʝʟʘʨʥʘʷ. 
ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʱʝʧʨʠʥʷʪʘʷ ʠ ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠ-

ʘʥʪʳ:  
1. ʂʦʥʪʨʦʣʴ ï  ʯʝʨʥʦʟʝʤ ʪʠʧʠʯʥʳʡ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʦʤ). 
2. ɻʫʤʠʩʪʠʤ (5 ʣ/ʛʘ) ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 2-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ 

+ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 4-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ ʩʦʠ, ʨʘʩʭʦʜ ʨʘʙʦʯʝʛʦ 
ʨʘʩʪʚʦʨʘ ï 200 ʣ/ʛʘ. 
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ʇʝʨʝʜ ʧʦʩʝʚʦʤ (ʩ 10 ʘʧʨʝʣʷ 2016 ʛ.) ʚʥʝʩʣʠ ʤʠʥʠʤʘʣʴʥʫʶ ʜʦʟʫ ʜʠʘʤ-
ʤʦʬʦʩʢʠ N10P26K26, ʧʦʩʣʝ ʢʫʣʴʪʠʚʘʮʠʠ ʧʨʦʚʝʣʠ ʧʦʩʝʚ ʩʦʠ, ʥʦʨʤʘ ʧʦʩʝʚʘ 
ï 0,6 ʤʣʥ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ - 55-60 ʢʛ/ʛʘ. ʉʧʦʩʦʙ ʧʦʩʝʚʘ: ʨʷʜʦʚʦʡ ʩ 
ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 15 ʩʤ. 
ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 2-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ (13.06.2016 ʛ.), ʚ ʬʘʟʝ 

4-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ (28.06.2016 ʛ.). ʆʧʨʳʩʢʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʄʊɿ-ʆʇ-200, ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ï 200 ʣ/ʛʘ. ʆʧʳʪ 
ʟʘʢʣʘʜʳʚʘʣʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ʥʘ ʦʙʦʠʭ 
ʚʘʨʠʘʥʪʘʭ  ʩʦʩʪʘʚʣʷʣʘ ʧʦ 2 ʛʘ. ʋʙʦʨʢʫ ʠ ʫʯʝʪ ʫʨʦʞʘʷ ʩʦʠ ʧʨʦʚʦʜʠʣʠ ʩʘʤʦ-
ʭʦʜʥʳʤ ʢʦʤʙʘʡʥʦʤ çʉʘʤʧʦè ʧʨʷʤʳʤ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝʤ. ʇʝʨʝʩʯʝʪ ʫʨʦ-
ʞʘʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 100 %-ʥʫʶ ʯʠʩʪʦʪʫ ʠ 14 %-ʥʫʶ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ. ʉʪʘ-
ʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʣʠ ʧʦ ʤʝʪʦʜʠʢʝ, ʠʟʣʦ-
ʞʝʥʥʦʡ ʚ ʢʥʠʛʝ ɼʦʩʧʝʭʦʚʘ [5]. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 2016 ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʦʛʦ ʛʦʜʘ ʩʣʦʞʠʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʦʠ. ʉʨʝʜ-
ʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʠ (ʘʧʨʝʣʴ-ʩʝʥʪʷʙʨʴ) 
ʙʳʣʘ ʥʘ 2,1Áʉ ʚʳʰʝ ʥʦʨʤʳ ʠ ʩʦʩʪʘʚʠʣʘ 16,3Áʉ, ʧʨʠ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ 
ʪʝʤʧʝʨʘʪʫʨʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʨʘʚʥʦʡ 14,2Áʉ, ʘ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ï 394,7 ʤʤ, 
ʠʣʠ 183, 6 % ʦʪ ʥʦʨʤʳ (215,0 ʤʤ). 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ɻʫʤʠʩʪʠʤ ʫʚʝʣʠʯʠʣʦ ʩʨʝʜʥʶʶ ʜʣʠʥʫ ʩʪʝʙʣʷ 

ʠ ʚʳʩʦʪʫ ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʠʞʥʝʛʦ ʙʦʙʘ ʢ ʨʘʩʪʝʥʠʶ ʩʦʠ. 
ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʚ ʚʘʨʠʘʥʪʝ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ɻʫʤʠʩʪʠʤ ʦʙʝʩʧʝʯʠʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ 
(ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ɻʫʤʠʩʪʠʤ  ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ, 2016 ʛ. 

ɺʘʨʠʘʥʪ 

ʋʨʦʞʘʡʥʦʩʪʴ  
ʧʦ ʧʦʚʪʦʨʝʥʠʷʤ, ʮ/ʛʘ 

ʉʨʝʜʥʷʷ, 
ʫʨʦʞʘʡʥʦʩʪʴ 
ʮ/ʛʘ 

ʇʨʠʙʘʚʢʘ  
ʢ ʢʦʥʪʨʦʣʶ, 
ʮ/ʛʘ 1 2 3 

1. ʂʦʥʪʨʦʣʴ ʙʝʟ ʦʙ-
ʨʘʙʦʪʦʢ  28,1 27,7 26,7 27,5 - 

2. ɻʫʤʠʩʪʠʤ (5 ʣ/ʛʘ) 
ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʚ 
ʬʘʟʝ 2-ʛʦ ʪʨʦʡʯʘʪʦʛʦ 
ʣʠʩʪʘ +ʦʙʨʘʙʦʪʢʘ 
ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 4-ʛʦ 
ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ 32,4 31,6 31,7 31,9 4,4 

ʅʉʈ05 2,9 ʮ/ʛʘ 

 
ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʩʦʠ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦ-

ʛʦ ʧʨʦʪʝʠʥʘ. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʟʝʨʥʝ ʩʦʠ ʚ ʚʘʨʠʘʥʪʝ 
ʩ ʜʚʫʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʩʝʚʦʚ ʧʨʝʧʘʨʘʪʦʤ ɻʫʤʠʩʪʠʤ ʩʦʩʪʘʚʠʣʦ 39,7 % 
(ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ - 36,6 %), ʉʦʜʝʨʞʘʥʠʝ  ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʨʘʩʪʠ-
ʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ ʩʦʠ ʚ ʚʘʨʠʘʥʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ɻʫʤʠʩʪʠʤ 
ʙʳʣʦ ʥʘ 1,1 % ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ. 
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ɺʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʝʧʘʨʘʪʘ ɻʫʤʠʩʪʠʤ ʥʘ ʧʦʩʝʚʘʭ ʩʦʠ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʥʦ ʯʠʩʪʳʡ ʜʦʭʦʜ.  
ʊʘʢ, ʜʚʫʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʩʦʠ ʚ ʬʘʟʝ 2-ʛʦ ʠ 4-ʛʦ ʪʨʦʡʯʘʪʦʛʦ 

ʣʠʩʪʘ (ɻʫʤʠʩʪʠʤ, 5,0 ʣ/ʛʘ) ʧʦʚʳʰʘʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʥʘ 4,4 ʮ/ʛʘ, ʥʘ 
ʩʫʤʤʫ 6600 ʨʫʙ/ʛʘ. ʇʨʠ ʧʨʷʤʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ɻʫʤʠʩʪʠʤ, ʨʘʚʥʳʭ 750 ʨʫʙ/ʛʘ, ʚʝʣʠʯʠʥʘ 
ʫʩʣʦʚʥʦ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʩʦʩʪʘʚʠʣʘ  5850 ʨʫʙ./ʛʘ  ʟʘ ʤʠʥʫʩʦʤ ʟʘʪʨʘʪ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʙʩʪʚʝʥʥʦ ʚʥʝʩʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ.   
ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ɻʫʤʠʩʪʠʤ ʥʘ ʧʦʩʝ-
ʚʘʭ ʩʦʠ ʚ ʫʩʣʦʚʠʷʭ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
ʨʝʢʦʤʝʥʜʫʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʧʘʨʘʪ ɻʫʤʠʩʪʠʤ  ʧʨʠ ʦʙʨʘʙʦʪʢʝ  ʧʦʩʝʚʦʚ 
ʩʦʠ ʚ ʬʘʟʝ 2-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ ʚ ʜʦʟʝ 5 ʣ/ʛʘ ʠ ʬʘʟʝ 4-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ 
ʚ ʜʦʟʝ 5 ʣ/ʛʘ. 
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ʮʝʦʣʠʪʦʚ ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʪʦʢʩʠʢʘʥʪʦʚ ʚ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ // ʈʝʟʝʨʚʳ 
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INFLUENCE OF ENVIRONMENTALLY SAFE FERTILIZER 

GUMISTIM ON YIELD CROP PRODUCTIVITY AND QUALITY 
OF SOIL IN CONDITIONS OF BLACK SOIL SOILS 

Stifeev A.I., Lazarev V.I., Nikitina O.V., Chernikov P.P. 
Abstract. The article presents experimental data on the effect of the biologi-

cal preparation Gumistim on the yield and quality of soybean products. It was 
found that application of the preparation allowed to obtain the maximum yield of 
soybean 31.9 c / ha, the increase was 4.4 c / ha in comparison with the control. 

Key words: gumistim, yield, preparation, structure of the crop, soybean. 
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ɺʃʀʗʅʀɽ ʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ ʉʆɼɽʈɾɸʑʀʍ ʉɽʈʋ  
ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʀ ʂɸʏɽʉʊɺʆ ɿɽʈʅɸ ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ  

ɺ ʋʉʃʆɺʀʗʍ ʎɽʅʊʈɸʃʔʅʆɻʆ ʏɽʈʅʆɿɽʄʔʗ 
ʃʝʚʰʘʢʦʚ ʃ.ɺ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ,  

ʜʦʮʝʥʪ, leo-levshakov@yandex.ru; 
ʏʝʚʳʯʝʣʦʚ ɸ.ɺ., ʘʩʧʠʨʘʥʪ; ʉʤʠʨʝʥʠʥ ʆ.ɸ., ʩʪʫʜʝʥʪ, 

ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ 
 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʩ ʩʝʨʦʡ ʤʘʨʢʠ NPKS-(10-20-
20-6) ʥʘ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ. 
ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʯʪʦ ʥʘ ʯʝʨʥʦʟʝʤʝ ʪʠʧʠʯʥʦʤ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʦʙʝʩ-
ʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ ʩʝʨʦʡ (7,7 ʤʛ/ʢʛ) ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʦʙʨʝʥʠʷ ʩ ʩʝʨʦʡ ʙʳ-
ʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʜʦʙʨʝʥʠʷ ʙʝʟ ʩʝʨʳ. ʋʜʦʙʨʝʥʠʷ ʩ 
ʩʝʨʦʡ ʤʘʨʢʠ NPKS-(10-20-20-6) ʥʘ ʪʝʤʥʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʝ ʩ ʥʠʟʢʠʤ 
ʫʨʦʚʥʝʤ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʝʨʦʡ (2,8 ʤʛ/ʢʛ) ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪ-
ʚʠʝ ʢʘʢ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʪʘʢ ʠ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʫʜʦʙʨʝʥʠʝʤ ʙʝʟ ʩʝʨʳ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʨʥʦʟʝʤ ʪʠʧʠʯʥʳʡ, ʪʝʤʥʦ-ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʘ, ʩʝʨʘ, 

ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ, ʫʨʦʞʘʡ-
ʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʥʘʨʷʜʫ ʩ ʤʘʢʨʦʵʣʝʤʝʥʪʘʤʠ (ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ), ʥʝʦʙʭʦʜʠʤʳ 
ʤʝʟʦ- (ʩʝʨʘ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ) ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ (ʙʦʨ, ʤʦʣʠʙʜʝʥ, ʤʝʜʴ, 
ʮʠʥʢ ʠ ʜʨ.) [1,2]. 



30 

 

ɸʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʠʤʝ-
ʶʪ ʥʠʟʢʫʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ  ʩʝʨʳ. ʅʘʠʤʝʥʝʝ ʦʙʝʩ-
ʧʝʯʝʥʳ ʩʝʨʦʡ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʚʩʝʭ ʧʦʜʪʠʧʦʚ, ʠʤʝʶʱʠʝ ʣʝʛʢʠʡ ʛʨʘ-
ʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ. 
ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʦʩʥʦʚʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʩʝ-
ʨʫ, ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ [3]. 
ʀʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʩ 

ʩʝʨʦʡ  ʤʘʨʢʠ NPKS (10-20-20-6) ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʜʚʫʭ ʪʠʧʘʭ ʧʦʯʚ: ʪʝʤʥʦ-
ʩʝʨʦʡ ʣʝʩʥʦʡ (ʆʆʆ çɿʥʘʤʝʥʩʢʦʝè ʈʳʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ) ʠ 
ʯʝʨʥʦʟʝʤʝ ʪʠʧʠʯʥʦʤ (ʂʫʨʩʢʠʡ ʅʀʀ ɸʇʇ) ʚ 2015-2016 ʛʦʜʘʭ ʥʘ ʧʦʩʝʚʘʭ 
ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦ ʩʭʝʤʝ:  

1. ʂʦʥʪʨʦʣʴ ï ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. 
2. ʉʫʣʴʬʘʪ ʘʤʤʦʥʠʷ (N40S48)- ʚʝʩʥʦʡ ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ. 
3. ɸʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ (N40) ʚʝʩʥʦʡ ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ. 
4. ɺʥʝʩʝʥʠʝ NPKS-(10-20-20-6) ʚ ʜʦʟʝ N20P40K40S12 (200 ʢʛ/ʛʘ) ʩ 

ʦʩʝʥʠ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ + N20 (ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ) ʚʝʩʥʦʡ 
ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ. 

5. ɺʥʝʩʝʥʠʝ NPKS-(10-20-20-6) ʚ ʜʦʟʝ N30P60K60S18 (300 ʢʛ/ʛʘ) ʩ 
ʦʩʝʥʠ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ + N30 (ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ) ʚʝʩʥʦʡ 
ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ. 

6. ɺʥʝʩʝʥʠʝ NPK (16-16-16) ʚ ʜʦʟʝ N40P40K40 (250 ʢʛ/ʛʘ) ʩ ʦʩʝʥʠ ʧʦʜ 
ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ. 

7. ɺʥʝʩʝʥʠʝ NPK (16-16-16) ʚ ʜʦʟʝ N60P60K60 (375 ʢʛ/ʛʘ) ʩ ʦʩʝʥʠ ʧʦʜ 
ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ. 
ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ - ʪʨʝʭʢʨʘʪʥʘʷ, ʨʘʟʤʝʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʚ ʦʧʳʪʝ ʩʠʩ-

ʪʝʤʘʪʠʯʝʩʢʦʝ ʚ ʦʜʠʥ ʷʨʫʩ. ʇʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ 100 ʤ
2.
. ʉʦʜʝʨʞʘʥʠʝ 

ʩʝʨʳ ʚ ʯʝʨʥʦʟʸʤʝ ʪʠʧʠʯʥʦʤ ï 7,7 ʤʛ/ʢʛ, ʚ ʪʸʤʥʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʝ ï 2,8 
ʤʛ/ʢʛ. ʉʦʨʪ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ - ɼʘʨʴʷ. ʅʦʨʤʘ ʧʦʩʝʚʘ ï 5 ʤʣʥ. ʚʩʭʦʞʠʭ ʟʝ-
ʨʝʥ ʥʘ ʛʝʢʪʘʨ. ʉʧʦʩʦʙ ʧʦʩʝʚʘ ï ʨʷʜʦʚʦʡ, ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ï 4-5 ʩʤ. 
ʇʝʨʝʩʯʝʪ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 100 %-ʥʫʶ ʯʠʩʪʦʪʫ ʠ 14 %-ʥʫʶ ʚʣʘʞʥʦʩʪʴ 
ʟʝʨʥʘ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʣʩʷ ʜʠʩʧʝʨʩʠ-
ʦʥʥʳʡ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ [4]. 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʢʘʢ ʥʘ ʯʝʨʥʦʟʝʤʝ ʪʠʧʠʯʥʦʤ, ʪʘʢ ʠ 
ʥʘ ʪʝʤʥʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʝ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʣʫʯʰʝʤʫ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ 
ʨʘʩʪʝʥʠʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʝʝ ʤʦʱʥʦʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩ-
ʩʳ ʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʈʘʟʥʠʮʳ ʚ 
ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʢʦʤ-
ʧʣʝʢʩʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʩʝʨʦʡ ʠ ʙʝʟ ʩʝʨʳ ï ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɸʥʘʣʠʟ ʫʨʦ-
ʞʘʡʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʦʧʳʪʘʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʷʨʦʚʦʡ 
ʧʰʝʥʠʮʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʧʦʯʚ (ʪʘʙʣʠʮʘ 1). ɸʥʘʣʠʟ ʫʨʦʞʘʡʥʳʭ ʜʘʥ-
ʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʦʧʳʪʘʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʢʦʤʧʣʝʢʩʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠ-
ʮʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʧʦʯʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 
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ʢʦʤʧʣʝʢʩʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (NPK ʙʝʟ ʩʝʨʳ ʠ NPKS ʩ ʩʝʨʦʡ) 
ʟʘʚʠʩʝʣʘ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʧʦʯʚʝ. 

 
ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ, 2015 ï 2016 ʛʛ. 

ɺʘʨʠʘʥʪ 
ʋʨʦʞʘʡ-
ʥʦʩʪʴ, 
ʮ/ʛʘ 

ʇʨʠʙʘʚʢʘ, ʮ/ʛʘ 
ʦʪ ʚʥʝʩʝ-
ʥʠʷ ʫʜʦʙ-
ʨʝʥʠʡ 

ʦʪ ʚʠʜʘ 
ʫʜʦʙʨʝʥʠʡ 

ʏʝʨʥʦʟʝʤ ʪʠʧʠʯʥʳʡ 
1. ʂʦʥʪʨʦʣʴ 30,2 --  
2. ʉʫʣʴʬʘʪ ʘʤʤʦʥʠʷ (N40S48) 36,7 6,5 0,9 
3. ɸʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ (N40)  35,8 5,6  
4. NPKS ʚ ʜʦʟʝ N20P40K40S12  + 
N20  

38,1 7,9 0,6 

5. NPKS ʚ ʜʦʟʝ N30P60K60S18  + 
N30  

40,8 10,6 0,8 

6. NPK ʚ ʜʦʟʝ N40P40K40   37,5 7,3 - 
7. NPK ʚ ʜʦʟʝ N60P60K60  40,0 9,8 - 
ʅʉʈ 05 (ʮ/ʛʘ)  2,2 

ʊʝʤʥʦ-ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʘ 
1. ʂʦʥʪʨʦʣʴ 26,4 -  
2. ʉʫʣʴʬʘʪ ʘʤʤʦʥʠʷ (N40S48)  33,2 6,8 2,9 
3. ɸʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ (N40)  30,3 3,9  
4. NPKS ʚ ʜʦʟʝ N20P40K40S12   
+ N20  

37,3 10,9 2,6 

5. NPKS ʚ ʜʦʟʝ N30P60K60S18  + 
N30  

39,9 13,5 2,8 

6. NPK ʚ ʜʦʟʝ N40P40K40   34,7 8,3  
7. NPK ʚ ʜʦʟʝ N60P60K60  39,2 10,7  
ʅʉʈ 05 (ʮ/ʛʘ)  3,0 

 
ʅʘ ʯʝʨʥʦʟʝʤʝ ʪʠʧʠʯʥʦʤ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ  

ʩʝʨʦʡ (7,7 ʤʛ/ʢʛ) ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ 
ʤʘʨʢʠ NPKS-(10-20-20-6) ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤ-
ʧʣʝʢʩʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʙʝʟ ʩʝʨʳ NPK-(16-16-16). ʕʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ  ʤʘʨʢʠ NPKS-(10-20-20-6) 
ʥʘ ʪʝʤʥʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʝ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ  ʩʝʨʦʡ 
(2,8 ʤʛ/ʢʛ) ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʦʪ 
ʩʝʨʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʤʠʥʝʨʘʣʴʥʦʤ ʫʜʦʙʨʝʥʠʠ (NPKS-10-20-
20-6), ʩʦʩʪʘʚʠʣʘ: 2,6 ʮ/ʛʘ ʧʨʠ ʚʥʝʩʝʥʠʠ N40P40K40S12, ʠ 2,8 ʮ/ʛʘ ʧʨʠ ʚʥʝ-
ʩʝʥʠʠ N60P60K60S18. ɺʥʝʩʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ 
ʩʝʨʦʡ NPKS-(10-20-20-6)  ʚ ʜʦʟʝ N20P40K40S12  ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ 
ʧʦʯʚʳ + N20 ʚʝʩʥʦʡ ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ  ʧʦʚʳʩʠʣʦ ʩʦʜʝʨʞʘ-
ʥʠʝ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ  ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ (ʪʘʙʣʠʮʘ 2). ʅʘ ʯʝʨʥʦʟʝ-
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ʤʝ ʪʠʧʠʯʥʦʤ ʥʘ 2,1 %, ʥʘ ʪʝʤʥʦ ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʝ ï ʥʘ 2,0 %, ʘ ʚ ʜʦʟʝ 
N30P60K60S18 ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ + N30  ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ 
ʢʫʣʴʪʠʚʘʮʠʶ ï ʥʘ 2,5 ʠ 2,3 %.  

 
ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ 

ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, 2015 ï 2016 ʛʛ. 

ɺʘʨʠʘʥʪ 
ʉʦʜʝʨʞʘ-
ʥʠʝ ʢʣʝʡʢʦ-
ʚʠʥʳ, % 

ʇʨʠʙʘʚʢʘ, % 
ʦʪ ʚʥʝʩʝ-
ʥʠʷ ʫʜʦʙ-
ʨʝʥʠʡ 

ʦʪ ʚʠʜʘ 
ʫʜʦʙʨʝ-
ʥʠʡ 

ʏʝʨʥʦʟʝʤ ʪʠʧʠʯʥʳʡ 
1. ʂʦʥʪʨʦʣʴ. 27,8 -  
2. ʉʫʣʴʬʘʪ ʘʤʤʦʥʠʷ (N40S48)  29,8 2,0 0,5 
3. ɸʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ (N40)   29,3 1,5 - 

4. NPKS ʚ ʜʦʟʝ N20P40K40S12 
N20  

29,9 2,1 +0,7 

5. NPKS ʚ ʜʦʟʝ N30P60K60S18 + 
N30  

30,3 2,5 +0,2 

6. NPK ʚ ʜʦʟʝ N40P40K40   29,5 1,7 - 
7. NPK ʚ ʜʦʟʝ N60P60K60  30,0 2,2 - 

ʊʝʤʥʦ-ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʘ 
1. ʂʦʥʪʨʦʣʴ 25,1 -  
2. ʉʫʣʴʬʘʪ ʘʤʤʦʥʠʷ (N40S48)  26,8 1,7 0,2 
3. ɸʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ (N40)  26,6 1,5  
4. NPKS ʚ ʜʦʟʝ N20P40K40S12 + 
N20  

27,1 2,0 0,4 

5. NPKS ʚ ʜʦʟʝ N30P60K60S18 + 
N30  

27,4 2,3 0,4 

6. NPK ʚ ʜʦʟʝ N40P40K40   26,7 1,6  
7. NPK ʚ ʜʦʟʝ N60P60K60  27,0 1,9  

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʪʴ ʤʠʥʝʨʘʣʴʥʳʝ ʩʝʨʦʩʦʜʝʨʞʘʱʠʝ ʫʜʦʙʨʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʪʝʤʥʦ-
ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʝʨʦʡ. 

 
ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ɹʫʣʳʛʠʥ ʉ.ʖ. ʄʠʢʨʦʵʣʝʤʝʥʪʳ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. - ɼʥʝʧʨʦʧʝʪ-
ʨʦʚʩʢ, 2007. 100 ʩ. 

2. ʇʨʦʪʘʩʦʚʘ ʅ.ɸ., ʑʝʨʙʘʢʦʚ ɸ.ʇ., ʄʠʢʨʦʵʣʝʤʝʥʪʳ ʚ ʯʝʨʥʦʟʝʤʘʭ ʠ 
ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ. - ɺʦʨʦʥʝʞ, 2003, 367 ʩ. 

3.  ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʡ ʦʙ-
ʣʘʩʪʠ / ɺ.ʀ. ʃʘʟʘʨʝʚ, ɸ.ʗ. ɸʡʜʠʝʚ, ʀ.ɸ. ɿʦʣʦʪʘʨʝʚʘ ʠ ʜʨ. - ʂʫʨʩʢ, 2013. 139 ʩ. 

4. ɼʦʩʧʝʭʦʚ ɹ.ɸ. ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ. ʄ., ɸʛʨʦʧʨʦʤʠʟʜʘʪ 1985. 
351 ʩ. 
5. ʉʝʤʳʢʠʥ ɺ.ɸ., ʇʠʛʦʨʝʚ ʀ.ʗ., ɼʦʣʛʦʧʦʣʦʚʘ ʅ.ɺ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 
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ʚʳʨʘʱʠʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ // ʋʩʧʝʭʠ ʩʦ-
ʚʨʝʤʝʥʥʦʛʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ. 2010. ˉ 9. ʉ. 195-196. 
6. ʃʫʢʴʷʥʦʚʘ ʆ.ɺ. ɺʣʠʷʥʠʝ ʛʫʤʠʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ çʫʣʴʪʨʘʛʫʤʘʪè ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ // ʖʙʠʣʝʡʥʳʡ ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ 
ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʌɻɹʆʋ ɺʇʆ ʈɻɸʊʋ ʘʛʨʦʵʢʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʧʦʩʚʷʱʝʥʥʳʡ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʧʨʦʬʝʩ-
ʩʦʨʘ ʉ.ɸ. ʅʘʫʤʦʚʘ. ʈʷʟʘʥʴ, 2012. ʉ. 168-173. 
7. ʏʫʨʠʣʦʚ ɻ.ʀ., ʀʚʘʥʳʯʝʚʘ ʖ.ʅ., ʇʦʣʠʱʫʢ ʉ.ɼ., ʅʘʟʘʨʦʚʘ ɸ.ɸ., ʂʫʮ-

ʢʠʨ ʄ.ɺ., ʏʫʨʠʣʦʚ ɼ.ɻ. ʕʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘʥʦʧʦʨʦʰʢʦʚ 
ʤʝʜʠ ʠ ʦʢʩʠʜʘ ʤʝʜʠ ʥʘ ʬʠʪʦʛʦʨʤʦʥʳ ʚʠʢʠ ʠ ʧʰʝʥʠʮʳ ʷʨʦʚʦʡ // ʅʘʥʦʪʝʭ-
ʥʠʢʘ. 2013. ˉ 4 (36). ʉ. 43-46. 
8. ʆʨʝʭʦʚʩʢʘʷ ɸ.ɸ., ʅʘʚʦʣʴʥʝʚʘ ɽ.ɺ. ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ // ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘ-
ʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ: ʩʙʦʨʥʠʢ ʪʨʫʜʦʚ ɺʉʄʋʠʉ ʘʛʨʘʨ-
ʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʄ.: ʌɻɹʅʋ çʈʦʩʠʥʬʦʨʤʘʛ-
ʨʦʪʝʭè, 2015. ʉ. 40ï43. 
9. ʆʨʝʭʦʚʩʢʘʷ ɸ.ɸ., ʉʪʫʧʘʢʦʚ ɸ.ɻ. ɺʣʠʷʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʎʏʈ // ɺʝʩʪʥʠʢ ʄʝʞʜʫ-
ʥʘʨʦʜʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ. 2015. ˉ 1. ʉ. 134ï135. 
10. ʏʝʨʝʤʠʩʠʥʦʚ ɸ.ɸ., ʏʝʨʝʤʠʩʠʥʦʚ ɸ.ʖ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʟʝʤʣʝ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʎʏɿ // ʉʦʚʨʝʤʝʥʥʳʝ ʘʩʧʝʢʪʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʟʝʤʣʝʫʩʪ-
ʨʦʡʩʪʚʘ ʠ ʢʘʜʘʩʪʨʘ : ʤʘʪʝʨ. ʤʝʞʚʫʟʦʚ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬʝʨ. ʅʦʚʦʯʝʨʢʘʩʩʢ: 
ʆʆʆ çʃʠʢè, ʌɻɹʆʋ ɺʇʆ ʅɻʄɸ, 2012. ʉ. 26-28. 
11. ʃʠʥʢʠʥʘ ɸ.ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʣʦʛʦ-ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʠ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʝ ʟʝʤʝʣʴ // ɺʝʩʪʥʠʢ ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-
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EFFICIENCY OF COMPLEX FERTILIZERS WITH SULFUR ON CROPS 

OF A SPRING-SOWN FIELD IN THE CONDITIONS OF KURSK REGION 
Levshakov L.V., Chevychelov ɸ.V., Smirenin O.A. 

Abnstract. Results of researches on efficiency of complex mineral fertilizer 
from the gray NPKS-(10-20-20-6) brand on crops of a spring-sown field in the 
conditions of chernozem soils of Kursk region are presented. It is established 
that on the chernozem typical with the average level of security of the soil gray 
(7,7 mg/kg) efficiency of complex mineral fertilizer of the NPKS-(10-20-20-6) 
brand was almost equal to efficiency of complex mineral fertilizer without 
NPK-(16-16-16) sulfur. In the conditions of dark gray forest soils with the low 
level of security with sulfur (2,8 mg/kg) efficiency of complex mineral fertiliz-
ers of the NPKS-(10-20-20-6) brand was much higher than efficiency of com-
plex mineral fertilizer without NPK-(16-16-16) sulfur. 

Keywords: the chernozem typical, the dark gray forest soil, is gray, a 
spring-sown field, mineral fertilizer with the content of sulfur, productivity, 
economic efficiency. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʮʝʣʷʭ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ, ʜʠʥʘʤʠʢʠ, ʘ ʪʘʢʞʝ ʨʘʩʢʨʳʪʠʷ 

ʧʦʪʝʥʮʠʘʣʘ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʚʳʧʦʣʥʝʥʦ ʘʛʨʦʭʠʤʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦ-
ʚʘʥʠʝ ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ ɿʦʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʷʚʣʷʶʱʝʝʩʷ ʯʘʩʪʴʶ ʦʙ-
ʱʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʛʣʦ-
ʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ ʠ ʧʣʦʜʦʨʦʜʠʷ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʛʣʦʱʝʥʥʳʝ ʦʩʥʦʚʘʥʠʷ, ʦʙʤʝʥʥʳʡ (ʧʦʜʚʠʞʥʳʡ) 

ʢʘʣʴʮʠʡ ʠ ʤʘʛʥʠʡ, ʛʫʤʫʩ, pH ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ ʧʦʯʚʳ. 
 
ɺʚʝʜʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʫʩʣʦʚʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʛʨʦʧʨʦʤʳh-

ʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ 
ʟʝʤʣʝʜʝʣʠʝ, ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝʯʝʥʘ ʝʩʪʝʩʪʚʝʥ-
ʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠ-
ʢʘʝʪ ʦʙʲʝʢʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʩʢʨʳʪʠʠ ʚʟʘʠʤʦʩʚʷʟʠ ʬʘʢʪʦʨʦʚ ʧʦʯ-
ʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʩʦʟʜʘʶʱʝʡ ʥʘʫʯʥʫʶ ʦʩʥʦʚʫ ʠ ʧʨʠʥʮʠʧʳ ʝʛʦ ʩʦʭʨʘ-
ʥʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ.  
ʎʝʣʴ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ, 

ʬʠʪʦʩʘʥʠʪʘʨʥʳʭ ʠ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʪʝʭ ʠʣʠ ʠʥʳʭ 
ʨʘʡʦʥʦʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠʣʠ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʭʦʟʷʡʩʪʚ, ʪʨʝʙʫʝʪ ʘʢʪʫʘʣʴ-
ʥʦʡ, ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʧʦʯʚ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʨʦʪʘʮʠʠ. ɺ ʮʝʣʷʭ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ, ʜʠʥʘʤʠʢʠ, ʘ 
ʪʘʢʞʝ ʨʘʩʢʨʳʪʠʷ ʧʦʪʝʥʮʠʘʣʘ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʚʳʧʦʣʥʝʥʦ ʘʛʨʦʭʠ-
ʤʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ ɿʦʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʷʚʣʷʶ-
ʱʝʝʩʷ ʯʘʩʪʴʶ ʦʙʱʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʠʟʫʯʝʥʠʝ 
ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ ʠ ʧʣʦʜʦʨʦʜʠʷ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʴ-

ʮʠʷ ʠ ʤʘʛʥʠʷ ʚ ʧʦʯʚʘʭ ɿʦʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ ʤʝʪʦʜʫ 
ʎʀʅɸʆ (ɻʆʉʊ 26487-85). ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ɿʦʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 
ʦʪʣʠʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ ʧʝʩʪʨʦʪʦʡ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠ-
ʣʠ: ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ (44,8 %), ʯʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ ʩʣʘʙʦ-
ʩʤʳʪʳʝ (18 %), ʯʝʨʥʦʟʝʤʳ ʦʧʦʜʟʦʣʝʥʥʳʝ (11,8 %) ʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʣʝʩʥʳʝ 
ʧʦʯʚʳ (9,6 %) [1]. ʇʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ 
ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʤʳʪʳʭ ʧʦʯʚ. ʄʦʱʥʦʩʪʴ 
ʛvʤʫcoʚoro ʛʦʨʠʟʦʥʪʘ ʯʝʨʥʦʟʝʤʦʚ ʚʳʱʝʣʦʯʝʥʥʳʭ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 60 ʜʦ 74 
ʩʤ, ʥʘ ʩʣʘʙʦʩʤʳʪʳʭ ʜʦ 46-60 ʩʤ, ʥʘ ʩʨʝʜʥʝʩʤʳʪʳʭ 31-40 ʩʤ. ʂʦʣʠʯʝʩʪʚʦ 
ʛʫʤʫʩʘ ʚ ʧʦʯʚʘʭ ɿʦʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 3,5 % ʜʦ 5,9 %.  
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ɺ ɿʦʣʦʪʫʭʠʥʩʢʦʤ ʨʘʡʦʥʝ ʚʳʨʘʱʠʚʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʟʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦ-
ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʩʘʭʘʨʥʫʶ ʩʚʝʢʣʫ. ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʧʨʝ-
ʜʝʣʷʶʱʠʝ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ 
ʟʝʨʥʦʚʳʭ ʥʘ ʫʨʦʚʥʝ 43-49 ʮ/ʛʘ, ʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 650 ʮ/ʛʘ.  
ʇʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʧʠ-

ʪʘʥʠʠ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʮʝʩʩʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʯʚʦʡ ʠ ʚʥʦʩʠʤʳʤʠ 
ʫʜʦʙʨʝʥʠʷʤʠ. ʇʦʛʣʦʱʝʥʥʳʝ ʦʩʥʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʨʝʘʢʮʠʶ ʩʨʝʜʳ ʠ ʧʠ-
ʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʨʘʟʣʠʯʥʳʭ 
ʩʦʣʝʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʦʙʤʝʥʥʳʝ ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʪʚʝʨʜʦʡ ʠ ʞʠʜʢʦʡ ʬʘʟʘʤʠ 
ʧʦʯʚʳ. ʀʟ ʧʦʯʚʝʥʥʦʛʦ ʧʦʛʣʦʱʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʛʫʪ ʚʳʪʝʩʥʷʪʴʩʷ ʠ 
ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʦʥʳ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʢʘʣʠʷ, ʘʤʤʦʥʠʷ ʠ ʜʨʫʛʠʝ. ʕʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʜʥʦʚʘʣʝʥʪʥʳʝ ʢʘʪʠʦʥʳ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 
ʫʜʝʨʞʠʚʘʶʪʩʷ ʧʦʯʚʦʡ ʠ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʜʦʩʪʫʧʥʝʝ ʨʘʩʪʝʥʠʷʤ, ʯʝʤ 
ʜʚʫʭʚʘʣʝʥʪʥʳʝ. ɸʥʠʦʥʳ ʪʘʢʞʝ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʙʤʝʥʥʳʭ ʨʝʘʢʮʠʷʭ. 
ʇʦʯʚʳ ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʯʪʦ ʫʯʠʪʳʚʘ-
ʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʜʦʟ, ʬʦʨʤ, ʩʨʦʢʦʚ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ.  
ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʦʥʳ ʢʘʣʴʮʠʷ 

ʠ ʤʘʛʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʦʩʪʘʚʝ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʛʠʜʨʘʪʠʨʦʚʘʥʥʦʤ 
ʩʦʩʪʦʷʥʠʠ, ʥʦ ʠ ʦʙʤʝʥʥʦʧʦʛʣʦʱʝʥʥʳʝ ʧʦʯʚʝʥʥʳʤʠ ʢʦʣʣʦʠʜʘʤʠ ʠʦʥʳ 
ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʦʢʫʣʴʪʫʨʠʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʯʚ ʜʦʣʷ ʧʦʜ-
ʚʠʞʥʳʭ ʬʦʨʤ ʦʪ ʚʘʣʦʚʳʭ ʜʣʷ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʦʙʳʯʥʦ ʚʦʟʨʘʩʪʘʝʪ.  
ɺ ʥʝʢʠʩʣʳʭ ʧʦʯʚʘʭ ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 75ï

85 % ʦʙʱʝʡ ʝʤʢʦʩʪʠ ʢʘʪʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴ-
ʥʦʡ ʘʜʩʦʨʙʮʠʝʡ ʠʦʥʘ ʢʘʣʴʮʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʠʦʥʘʤʠ ʙʣʘʛʦʜʘʨʷ 
ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʤʘʣʦʤʫ ʝʛʦ ʛʠʜʨʘʪʠʨʦʚʘʥʥʦʤʫ ʨʘʜʠʫʩʫ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʝʛʦ ʜʚʦʡʥʦʤʫ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʟʘʨʷʜʫ. ʆʙʤʝʥʥʳʡ ʢʘʣʴʮʠʡ ʫʜʝʨʞʠʚʘʝʪʩʷ 
ʧʦʯʚʦʡ ʩʠʣʴʥʝʝ, ʯʝʤ ʤʘʛʥʠʡ ʠʣʠ ʢʘʣʠʡ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʯʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʧʨʦʙʦʦʪʙʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 
ʠ 2. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʩʦʙʫʶ ʨʦʣʴ ʢʘʣʴʮʠʷ ʚ ʩʦʟʜʘʥʠʠ ʙʘʣʘʥʩʘ ʠ ʨʘʚʥʦʚʝ-
ʩʠʷ ʩʦʦʪʥʦʰʝʥʠʡ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ. 
ʅʘʧʨʠʤʝʨ, ʚ ʢʠʩʣʳʭ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʠ ʯʝʨʥʦʟʝʤʘʭ ʚ ʠʟʙʳʪʢʝ ʩʦʜʝʨ-
ʞʘʪʩʷ ʧʦʜʚʠʞʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʘʣʶʤʠʥʠʷ, ʞʝʣʝʟʘ, ʮʠʥʢʘ, ʩʚʠʥʮʘ, ʤʘʨʛʘʥʮʘ 
ʠ ʜʨʫʛʠʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʇʝʨʝʠʟʙʳʪʦʢ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚʨʝʜʝʥ ʜʣʷ ʨʘʩ-
ʪʝʥʠʡ. ʇʨʠ ʠʟʚʝʩʪʢʦʚʘʥʠʠ ʧʦʯʚ ʚʥʝʩʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʢʘʣʴʮʠʷ ʫʩʪʨʘʥʷʝʪ 
ʠʭ ʪʦʢʩʠʯʥʦʝ ʚʣʠʷʥʠʝ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦ ʧʨʠʯʠʥʝ 
ʩʥʠʞʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʠʦʥʦʚ 
ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʤʝʥʝʝ ʧʦʜʚʠʞʥʳʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʬʦʨʤʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʯʚʝʥʥʳʡ ʧʦ-
ʛʣʦʱʘʶʱʠʡ ʢʦʤʧʣʝʢʩ ʦʙʦʛʘʱʝʥʥʳʡ ʠʦʥʘʤʠ ʢʘʣʴʮʠʷ, ʬʦʨʤʠʨʫʝʪ ʠ ʩʦʭʨʘ-
ʥʷʝʪ ʫʣʫʯʰʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ. ʂʨʦʤʝ ʪʦʛʦ, ʠʦʥʳ ʢʘʣʴʮʠʷ, ʙʣʘʛʦʜʘʨʷ 
ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʨʘʟʚʠʪʠʷ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʪ 
ʨʘʟʣʦʞʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 
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ʈʠʩʫʥʦʢ 1 - ʉʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ (ʧʦʜʚʠʞʥʦʛʦ) ʢʘʣʴʮʠʷ ʚ ʧʦʯʚʘʭ 

ɿʦʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 

 
ɼʠʘʧʘʟʦʥ ʩʦʜʝʨʞʘʥʠʷ ʦʙʤʝʥʥʦʛʦ (ʧʦʜʚʠʞʥʦʛʦ) ʢʘʣʴʮʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʦʯʚʘʭ ɿʦʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 5850 ʤʛ/ʢʛ ʜʦ 6600 ʤʛ/ʢʛ ʧʦʯ-
ʚʳ ʜʣʷ ʛʣʫʙʠʥʳ ʧʨʦʙʦʦʪʙʦʨʘ 0-20 ʩʤ, ʠ ʦʪ 6025,2 ʤʛ/ʢʛ ʜʦ 6800 ʤʛ/ʢʛ ʧʦʯʚʳ 
ʜʣʷ ʛʣʫʙʠʥʳ ʧʨʦʙʦʦʪʙʦʨʘ 20-40 ʩʤ (ʨʠʩʫʥʦʢ 1). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʝʨʳʭ 
ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʠ ʯʝʨʥʦʟʝʤʘʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʴʮʠʷ ʩʦʜʝʨ-
ʞʠʪʩʷ ʚ 5-6 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʜʝʨʥʦʚʦʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ ʥʝʯʝʨʥʦʟʝʤʥʳʭ 
ʨʝʛʠʦʥʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʚ ʩʨʝʜʥʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʙʤʝʥʥʦʛʦ ʢʘʣʴʮʠʷ ʚ ʧʘʭʦʪʥʦʤ 
ʩʣʦʝ ʩʦʩʪʘʚʣʷʶʪ 500ï1000 ʤʛ/ʢʛ ʧʦʯʚʳ, ʪʦ ʝʩʪʴ 20ï30 % ʦʪ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨ-
ʞʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ ɿʦʣʦʪʫʭʠʥ-
ʩʢʦʛʦ ʨʘʡʦʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʧʦʯʚʝʥʥʦʝ ʧʣʦʜʦ-
ʨʦʜʠʝ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʭʦʟʷʡʩʪʚʘ ʧʦʣʫʯʘʶʪ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ, ʦʙʫʩʣʦʚ-
ʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʬʘʢʪʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ, ʥʦ ʠ ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʩʪʘ-
ʚʦʤ ʧʦʯʚʝʥʥʦʛʦ ʧʦʛʣʦʱʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʦʙʤʝʥʥʳʤ ʢʘʣʴ-
ʮʠʝʤ. 
ɹʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʢʘʣʴʮʠʷ ʦʪʤʝʯʘʝʪʩʷ ʜʣʷ ʪʷʞʝ-

ʣʳʭ, ʛʣʠʥʠʩʪʳʭ ʧʦʯʚ, ʘ ʥʠʟʢʦʝ - ʜʣʷ ʣʝʛʢʠʭ (ʧʝʩʯʘʥʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ). ʉʦ-
ʝʜʠʥʝʥʠʷ ʢʘʣʴʮʠʷ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ ʚ ʧʦʯʚʘʭ, ʧʨʠ 
ʵʪʦʤ ʚʳʩʦʢʠʝ ʧʦʪʝʨʠ ʵʣʝʤʝʥʪʘ ʧʨʦʠʩʭʦʜʷʪ ʠʟ-ʟʘ ʝʛʦ ʚʳʤʳʚʘʥʠʷ. ʆʩʦʙʝʥʥʦ 
ʚʝʣʠʢʠ ʪʘʢʠʝ ʧʦʪʝʨʠ ʢʘʣʴʮʠʷ ʧʨʠ ʚʥʝʩʝʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʢʠʩʣʳʭ ʤʠʥʝ-
ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʳʡ ʚʳʥʦʩ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʩ ʫʨʦʞʘ-
ʝʤ, ʥʘ ʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʳʤʳʚʘʥʠʝ, ʥʘ ʧʘʭʦʪʥʳʭ ʧʦʯʚʘʭ ʨʝʜʢʦ ʥʘʙʣʶʜʘʶʪ-
ʩʷ ʩʣʫʯʘʠ ʝʛʦ ʥʝʜʦʩʪʘʪʢʘ. ʅʘʙʣʶʜʘʝʤʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 
ʚʦʩʧʦʣʥʝʥʠʝʤ ʩʦʝʜʠʥʝʥʠʡ ʢʘʣʴʮʠʷ ʧʨʠ ʠʟʚʝʩʪʢʦʚʘʥʠʠ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʧʨʠ 
ʚʥʝʩʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʫʧʝʨʬʦʩʬʘʪʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦ-
ʜʠʪ ʢʘʣʴʮʠʡ. 
ʅʝʜʦʩʪʘʪʦʢ ʩʦʝʜʠʥʝʥʠʡ ʤʘʛʥʠʷ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʣʝʛʢʠʭ ʧʦʯʚʘʭ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʝʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʯʝʤ ʜʣʷ ʪʷʞʝʣʳʭ. ʅʘʧʨʠʤʝʨ, 
ʝʩʣʠ ʚ ʣʝʛʢʠʭ ʧʦʯʚʘʭ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʤʘʛʥʠʷ ʥʘ 1 ʢʛ ʧʦʯʚʳ ʩʦʩʪʘʚ-
ʣʷʝʪ ʦʪ 15 ʜʦ 25 ʤʛ, ʪʦ ʚ ʪʷʞʝʣʳʭ 45-90 ʤʛ ʠ ʙʦʣʝʝ. ɼʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚ 
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ʅʦʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʠɻʣʫʙʠʥʘ ʧʨʦʙʦʦʪʙʦʨʘ 0-20 ʩʤ

ɻʣʫʙʠʥʘ ʧʨʦʙʦʦʪʙʦʨʘ 20-40 ʩʤ



37 

 

ɿʦʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ (ʧʦʜʚʠʞʥʦʛʦ) ʤʘʛʥʠʷ ʩʦ-
ʩʪʘʚʣʷʝʪ ʦʪ 331,2 ʤʛ/ʢʛ ʜʦ 614,4 ʤʛ/ʢʛ ʧʦʯʚʳ ʜʣʷ ʛʣʫʙʠʥʳ ʧʨʦʙʦʦʪʙʦʨʘ 0-20 
ʩʤ, ʠ ʦʪ 360 ʤʛ/ʢʛ ʜʦ 600 ʤʛ/ʢʛ ʧʦʯʚʳ ʜʣʷ ʛʣʫʙʠʥʳ ʧʨʦʙʦʦʪʙʦʨʘ 20-40 ʩʤ 
(ʨʠʩʫʥʦʢ 2).  
ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʜʝʨʥʦʚʦʧʦʜʟʦʣʠʩʪʳʤʠ ʧʦʯʚʘʤʠ ʥʝʯʝʨʥʦʟʝʤʥʳʭ ʨʝʛʠʦ-

ʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʙʤʝʥʥʦʛʦ ʤʘʛʥʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʨʝʜʥʝʤ 100-300 ʤʛ/ʢʛ ʧʦʯ-
ʚʳ, ʠʣʠ 5-10% ʦʪ ʚʘʣʦʚʦʛʦ, ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʩʝʨʳʭ ʣʝʩʥʳʭ 
ʧʦʯʚʘʭ ʠ ʯʝʨʥʦʟʝʤʘʭ ɿʦʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚʳʰʝ ʚ 2 ʨʘʟʘ. ʆʜʥʘʢʦ ʤʘʛʥʠʡ, 
ʪʘʢʞʝ ʢʘʢ ʠ ʢʘʣʴʮʠʡ, ʙʳʩʪʨʦ ʚʳʤʳʚʘʝʪʩʷ ʠʟ ʣʝʛʢʠʭ ʧʦʯʚ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ 
ʛʦʜʳ ʩ ʦʙʠʣʴʥʳʤ ʚʳʧʘʜʝʥʠʝʤ ʦʩʘʜʢʦʚ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʜʦʩʪʘʪʢʘ ʤʘʛʥʠʷ ʦʩʦ-
ʙʝʥʥʦ ʚʝʣʠʢʘ. 

 
ʈʠʩʫʥʦʢ 2 - ʉʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ (ʧʦʜʚʠʞʥʦʛʦ) ʤʘʛʥʠʷ ʚ ʧʦʯʚʘʭ ɿʦ-

ʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 
ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʘʛʨʦʪʝʭʥʠʢʠ ʥʝʜʦʩʪʘʪʦʢ ʤʘʛʥʠʷ ʠʩʧʳʪʳʚʘʶʪ ʨʘʩʪʝʥʠʷ 

ʠ ʥʘ ʪʷʞʝʣʳʭ ʟʝʤʣʷʭ. ʕʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚʳʩʦʢʠʭ ʜʦʟ ʢʘʣʠʡ-
ʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʚ ʧʝʨʝʠʟʚʝʩʪʢʦʚʘʥʥʦʡ ʧʦʯʚʝ. ʇʦ ʧʨʠʯʠʥʝ ʘʥʪʘʛʦʥʠʩʪʠ-
ʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʠʟʙʳʪʦʢ ʚ ʧʦʯʚʝ ʢʘʣʠʷ ʠ ʢʘʣʴʮʠʷ ʟʘʪʨʫʜʥʷʝʪ ʧʦʧʘʜʘʥʠʝ 
ʚ ʨʘʩʪʝʥʠʷ ʤʘʛʥʠʷ. ʇʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʤʘʛʥʠʝʤ ʨʘʟʨʝʰʘʝʪʩʷ 
ʩ ʧʦʤʦʱʴʶ ʜʦʣʦʤʠʪʦʚʦʡ ʤʫʢʠ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʦʢʦʣʦ 20 % ʤʘʛʥʠʷ. 
ʇʨʠ ʠʟʚʝʩʪʢʦʚʘʥʠʠ ʣʝʛʢʠʭ ʟʝʤʝʣʴ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʦ-
ʣʦʤʠʪʦʚʫʶ ʤʫʢʫ. ɽʝ ʚʥʦʩʷʪ ʚ ʪʝʭ ʞʝ ʜʦʟʘʭ, ʯʪʦ ʠ ʠʟʚʝʩʪʴ. 
ʇʦ ʩʪʝʧʝʥʠ ʢʠʩʣʦʪʥʦʩʪʠ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ ɿʦʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʩʠʣʴʥʦʢʠʩʣʳʝ ʩʦ ʟʥʘʯʝʥʠʷʤʠ pHKCl ʚ ʠʥʪʝʨ-
ʚʘʣʝ 4,3-4,5 ʠ ʩʨʝʜʥʝʢʠʩʣʳʝ ʩ pHKCl ʦʪ 4,6 ʜʦ 4,9. ɺ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ 
ʢʠʩʣʦʪʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʧʦʜʚʠʞʥʦʛʦ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ 
ʩʦʩʪʘʚʝ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʩʧʦʩʦʙʥʘ ʘʢʪʠʚʥʦ ʚʳʤʳʚʘʪʴʩʷ ʦʩʘʜʢʘʤʠ ʚ 
ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. ʊʘʢʠʝ ʧʦʪʝʨʠ ʦʙʤʝʥʥʳʭ ʬʦʨʤ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʜʦʣʞʥʳ 
ʚʦʩʧʦʣʥʷʪʴʩʷ ʝʞʝʛʦʜʥʳʤ ʠʟʚʝʩʪʢʦʚʘʥʠʝʤ ʧʦʯʚ. 
ɿʘʢʣʶʯʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ 

ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʦʝʜʠʥʝʥʠʡ ʢʘʣʴʮʠʷ ʠ 
ʤʘʛʥʠʷ ʚ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜʘʭ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʦʤ 
ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ. ʆʜʥʘʢʦ, ʚ ʮʝʣʦʤ, 
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ʚʳʷʚʣʝʥʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʤʝʥʥʦʛʦ (ʧʦʜʚʠʞʥʦʛʦ) ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʷʚʣʷ-
ʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʜʣʷ ʯʝʨʥʦʟʝʤʦʚ ʠ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʎʝʥʪʨʘʣʴʥʦ-
ʏʝʨʥʦʟʝʤʥʦʛʦ ʨʝʛʠʦʥʘ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʠʤ ʧʣʦʜʦʨʦʜʠʝʤ ʠ ʧʦʟʚʦʣʷʶ-
ʱʠʭ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʚ 

ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʠ ʯʝʨʥʦʟʝʤʘʭ ɿʦʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙ-
ʣʘʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʨʦʞʘʝʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥ-
ʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʡ ʛʫʤʫʩʠʨʦ-
ʚʘʥʥʦʩʪʠ ʧʦʯʚ. 
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THE RELATIONSHIP OF ADSORPTION CAPACITY AND SOIL  
FERTILITY UNDER CONDITIONS OF INTENSIVE FARMING 

Glebova I.V., Tutova O.A. 
Abstract. In order to assess the status, dynamics and potential of soil fertili-

ty made agrochemical survey of arable land Zolotukhinskiy district, part of the 
general monitoring and also aimed at examining the relationship of the absorp-
tive capacity of the soil and fertility. 

Key words: absorbed base, exchange (movable) calcium and magnesium, 
humus, pH of salt extract of the soil. 
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ɹʫʢʨʝʝʚ ɼ.ɼ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

bukreev010542@mail.ru, 
ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, ʈʦʩʩʠʷ 

 
ɸʥʥʦʪʘʮʠʷ. ʋʩʪʘʥʦʚʣʝʥ ʭʘʨʘʢʪʝʨ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʨʠʨʦʜʳ ʫʩʳʭʘʥʠʷ 

ʚʠʰʥʠ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʧʨʝʜʝʣʝʥʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʦʨʘ-
ʞʝʥʠʷ, ʦʨʛʘʥʦʪʨʦʧʥʦʩʪʴ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʩ 
ʫʯʸʪʦʤ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʟʫʯʝʥʳ ʤʝʩʪʦ ʨʝʟʝʨʚʘʮʠʠ, ʠʩʪʦʯ-
ʥʠʢʠ ʧʝʨʚʠʯʥʦʛʦ ʠ ʚʪʦʨʠʯʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʳʭʘʥʠʝ, ʜʠʘʛʥʦʩʪʠʢʘ, ʛʨʠʙ, ʦʨʛʘʥʦʪʨʦʧʥʦʩʪʴ, ʦʥ-

ʪʦʛʝʥʝʟ,  ʟʘʨʘʞʝʥʠʝ, ʢʦʥʠʜʠʠ, ʧʦʜʫʰʝʯʢʠ. 
 
ɺʚʝʜʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʥʦʚʘʷ ʙʦʣʝʟʥʴ ï ʤʦʥʠʣʠʘʣʴʥʳʡ ʦʞʦʛ ʚʠʰʥʠ, ʢʦʪʦʨʳʡ ʥʘʭʦ-
ʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʨʘʩʪʝʥʠʝʤ-ʭʦʟʷʠʥʦʤ ʠ  ʬʘʢʪʦʨʘʤʠ ʦʢʨʫ-
ʞʘʶʱʝʡ ʩʨʝʜʳ.  
ʇʨʠʤʝʥʝʥʠʝ ʤʝʨ ʙʦʨʴʙʳ ʥʝʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʙʝʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʨʘʟʚʠʪʠʷ ʧʘʨʘʟʠʪʘ, ʝʛʦ ʦʨʛʘʥʦʪʨʦʧʥʦʩʪʠ, 
ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʤʝʩʪʘ ʩʦʭʨʘʥʝʥʠʷ, ʠʩʪʦʯʥʠʢʦʚ ʧʝʨʚʠʯʥʦʛʦ ʠ ʚʪʦʨʠʯʥʦʛʦ 
ʟʘʨʘʞʝʥʠʷ [1]. 
ɺʦʟʙʫʜʠʪʝʣʴ ʤʦʥʠʣʠʘʣʴʥʦʛʦ ʦʞʦʛʘ ʧʦʨʘʞʘʝʪ ʚʝʪʚʠ, ʧʦʙʝʛʠ, ʣʠʩʪʴʷ ʠ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʨʘʟʚʠʪʦʩʪʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ï 
ʮʚʝʪʢʦʚ, ʧʣʦʜʦʚ ʠ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʫʩʳʭʘʥʠʶ. ʆʪʩʫʪʩʪʚʠʝ ʥʝʢʦʪʦʨʳʭ 
ʚʦʧʨʦʩʦʚ ʙʠʦʣʦʛʠʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʦʰʣʦ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫ-
ʯʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʪʦʛʝʥʘ.  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʠʪʴ ʧʨʠʯʠʥʳ ʫʩʳʭʘʥʠʷ ʢʦʩʪʦʯʢʦʚʦʡ 

ʢʫʣʴʪʫʨʳ, ʚʠʜ ʚʦʟʙʫʜʠʪʝʣʷ, ʦʩʦʙʝʥʥʦʩʪʴ ʝʛʦ ʮʠʢʣʘ ʨʘʟʚʠʪʠʷ ʤʝʩʪʦ ʨʝʟʝʨ-
ʚʘʮʠʠ ʠʩʪʦʯʥʠʢʘ ʧʝʨʚʠʯʥʦʛʦ ʠ ʚʪʦʨʠʯʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʩ ʫʯʸʪʦʤ 
ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʣʘ-

ʙʦʨʘʪʦʨʥʳʝ ʤʠʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʨʘʞʸʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʚʟʷʪʳʝ 
ʩ ʧʦʨʘʞʸʥʥʳʭ ʚʠʰʥʸʚʳʭ ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʜʦ 20 ʣʝʪ. ʄʘʨʰʨʫʪ-
ʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘ-
ʩʘʞʜʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʚʠʟʫʘʣʴʥʦ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤ 
ʤʝʪʦʜʠʢʘʤ [2, 3]. 
ʈʦʜʦʚʦʝ ʠ ʚʠʜʦʚʦʝ ʥʘʟʚʘʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʦʧʨʝʜʝʣʷʣʠ  ʧʦ ʦʧʨʝʜʝʣʠʪʝ-

ʣʷʤ ʠ ʤʦʥʦʛʨʘʬʠʷʤ [4, 5]. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʚʠʰʥʸʚʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʚ ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʝ ʤʦʥʠʣʠʘʣʴʥʦʛʦ ʦʞʦʛʘ  ʣʠʩʪʴʝʚ, ʮʚʝʪʢʦʚ, ʧʦʙʝʛʦʚ ʠ ʚʝʪʚʝʡ ʦʪ 13,2 ʜʦ 
47,3 % ʩ ʨʘʟʥʦʛʦ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʦʮʝʥʪ ʫʩʦʭʰʠʭ ʜʝʨʝʚʴʝʚ 
ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,6 ʜʦ 3,2.  
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ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʙʦʣʝʟʥʠ ʧʨʦʷʚʣʷʣʠʩʴ ʥʘ ʨʘʩʧʫʩʢʘʶʱʠʭʩʷ ʧʣʦʜʦʚʳʭ 
ʧʦʯʢʘʭ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ ï ʥʘʯʘʣʝ ʤʘʷ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʩʣʦʞʠʣʠʩʴ ʙʣʘʛʦʧʨʠ-
ʷʪʥʳʝ ʚʝʩʝʥʥʠʝ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦ ʜʘʥʥʳʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝ-
ʩʢʦʡ ʩʪʘʥʮʠʠ ʂʫʨʩʢ ʚ 2016 ʛʦʜʫ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʢʦʣʝʙʘʣʘʩʴ 
ʦʪ 5,7 Áʉ ʜʦ 13,8 Áʉ, ʯʪʦ ʥʘ 2,5Á ʧʨʝʚʳʰʘʣʦ ʤʥʦʛʦʣʝʪʥʶʶ ʥʦʨʤʫ. ʂʦʣʠʯʝ-
ʩʪʚʦʤ ʦʩʘʜʢʦʚ ʚ ʚʠʜʝ ʜʦʞʜʷ  ʜʦ 36 ʤʤ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʶ ʢʦʥʠʜʠʡ ʠ ʠʭ ʧʨʦʨʘʩʪʘʥʠʶ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʨʘʞʝʥʠʝʤ ʦʨʛʘʥʦʚ ʠ 
ʨʘʩʪʷʛʠʚʘʥʠʶ ʧʝʨʠʦʜʘ ʮʚʝʪʝʥʠʷ ʚʠʰʥʠ.  
ɿʘʨʘʞʝʥʠʝ ʚʠʰʥʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʢʦʥʠʜʠʠ  ʥʘ ʧʝ-

ʨʝʟʠʤʦʚʘʚʰʝʤ ʤʠʮʝʣʠʠ ʚ ʧʦʨʘʞʸʥʥʳʭ ʧʦʙʝʛʘʭ. ʂʦʥʠʜʠʘʣʴʥʦʝ ʩʧʦʨʦʥʦ-
ʰʝʥʠʝ ʛʨʠʙʘ, ʟʘʥʝʩʝʥʥʦʝ ʚʝʪʨʦʤ ʠʣʠ ʥʘʩʝʢʦʤʳʤʠ ʥʘ ʮʚʝʪʦʢ, ʙʳʩʪʨʦ ʧʨʦ-
ʨʘʩʪʘʣʦ ʤʠʮʝʣʠʝʤ, ʧʨʦʥʠʢʘʣʦ ʚ ʮʚʝʪʦʥʦʞʢʠ, ʣʠʩʪʴʷ, ʯʝʰʫʡʢʠ, ʧʨʠʦʙʨʝʪʘʷ 
ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ.  
ʇʦʨʘʞʸʥʥʳʝ ʚʝʨʭʫʰʢʠ ʤʦʣʦʜʳʭ ʧʦʙʝʛʦʚ ʚʠʰʥʠ ʫʚʷʜʘʣʠ ʠ ʦʯʝʥʴ ʙʳ-

ʩʪʨʦ ʦʪʤʠʨʘʣʠ. ʆʪʤʝʨʰʠʝ ʮʚʝʪʢʠ, ʣʠʩʪʴʷ, ʧʣʦʜʦʚʳʝ ʚʝʪʢʠ ʠ ʦʜʥʦʣʝʪʥʠʝ 
ʧʦʙʝʛʠ ʧʨʠʦʙʨʝʪʘʣʠ ʚʠʜ ʦʙʦʞʞʸʥʥʳʭ ʦʛʥʝʤ, ʟʘ ʯʪʦ ʙʦʣʝʟʥʴ ʧʦʣʫʯʠʣʘ ʥʘ-
ʟʚʘʥʠʝ - ʤʦʥʠʣʠʘʣʴʥʳʡ ʦʞʦʛ. ɿʘʩʦʭʰʠʝ ʦʨʛʘʥʳ ʚʠʰʥʠ, ʥʝ ʦʩʳʧʘʷʩʴ, ʦʩʪʘ-
ʚʘʣʠʩʴ ʚʠʩʝʪʴ ʥʘ ʟʘʩʦʭʰʠʭ ʧʦʙʝʛʘʭ ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ  ʦʥʠ 
ʚʳʧʦʣʥʷʣʠ ʬʫʥʢʮʠʶ ʤʝʩʪʘ ʨʝʟʝʨʚʘʮʠʠ ʤʠʮʝʣʠʷ ʜʣʷ ʧʝʨʝʟʠʤʦʚʢʠ, ʘ ʚʝʩ-
ʥʦʡ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʧʝʨʚʠʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʥʬʝʢʮʠʠ (ʨʠʩʫʥʦʢ 1). 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 1 - ʆʨʛʘʥʦʪʨʦʧʥʘʷ, ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʦʷʚʣʝʥʠʷ 

ʤʦʥʠʣʠʘʣʴʥʦʛʦ ʦʞʦʛʘ ʥʘ ʮʚʝʪʢʘʭ, ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʚʠʰʥʠ 
 
ɺʦ ʚʣʘʞʥʫʶ ʧʦʛʦʜʫ ʥʘ ʧʦʙʫʨʝʚʰʠʭ ʮʚʝʪʢʘʭ, ʟʘʚʷʟʷʭ ʠ ʣʠʩʪʴʷʭ ʦʙʠʣʴ-

ʥʦ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʧʝʧʝʣʴʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʤʝʣʢʠʝ ʧʦʜʫʰʝʯʢʠ  ʢʦʥʠʜʠʘʣʴ-
ʥʦʛʦ ʩʧʦʨʦʥʦʰʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ. 
ɺ ʪʝʯʝʥʠʝ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʚʠʰʥʠ ʙʦʣʝʟʥʴ ʧʨʦʜʦʣʞʘʣʘ ʨʘʩ-

ʧʨʦʩʪʨʘʥʷʪʴʩʷ ʠ ʤʦʛʣʘ ʚʳʟʳʚʘʪʴ ʫʩʳʭʘʥʠʝ ʥʦʚʳʭ ʧʦʙʝʛʦʚ ʠ ʜʘʞʝ ʚʝʪʚʝʡ. 
ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʜʘʣʴʥʝʡʰʠʤ  ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʢʦʥʠʜʠʘʣʴʥʦʛʦ ʩʧʦʨʦʥʦʰʝ-
ʥʠʷ ʩ ʧʦʨʘʞʸʥʥʳʭ ʧʣʦʜʦʚʳʭ ʚʝʪʦʯʝʢ (ʨʠʩʫʥʦʢ 2). 
ʇʣʦʜʳ ʚʠʰʥʠ ʟʘʨʘʞʘʣʠʩʴ ʩʝʨʦʡ ʧʣʦʜʦʚʦʡ ʛʥʠʣʴʶ, ʯʝʨʝʟ ʧʦʚʨʝʞʜʸʥ-

ʥʫʶ ʢʦʞʠʮʫ, ʧʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʩ ʙʦʣʴʥʳʤʠ ʷʛʦʜʘʤʠ ʠʣʠ ʚʨʝʜʠʪʝʣʷʤʠ. 
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ʈʠʩʫʥʦʢ 2 - ʈʘʟʚʠʪʠʝ ʤʦʥʠʣʠʦʟʥʦʛʦ ʦʞʦʛʘ ʥʘ ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ  
ʚʠʰʥʸʚʳʭ ʜʝʨʝʚʴʝʚ 
 
ʅʘ ʧʦʨʘʞʸʥʥʳʭ ʧʣʦʜʘʭ ʚʠʰʥʠ ʙʦʣʝʟʥʴ ʥʘʯʠʥʘʣʘ ʧʨʦʷʚʣʷʪʴʩʷ ʩ ʥʝ-

ʙʦʣʴʰʦʛʦ ʧʷʪʥʘ ʪʝʤʥʦʛʦ ʮʚʝʪʘ, ʢʦʪʦʨʦʝ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʣʦʩʴ, ʦʭʚʘ-
ʪʳʚʘʷ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʨʠʜʘʚʘʷ ʝʤʫ ʙʫʨʳʡ ʮʚʝʪ. ʇʦʟʞʝ ʧʦʚʝʨʭʥʦʩʪʴ ʝʛʦ 
ʧʦʢʨʳʚʘʣʘʩʴ ʙʝʩʧʦʨʷʜʦʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʛʨʷʟʥʦ-ʙʝʣʳʤʠ ʧʦʜʫʰʝʯʢʘ-
ʤʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʣʠ ʠʟ ʙʝʩʧʦʣʦʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʦʥʠʜʠʘʣʴʥʦʛʦ ʩʧʦ-
ʨʦʥʦʰʝʥʠʷ ʚ ʚʠʜʝ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʢʦʥʠʜʠʡ ʨʘʟʚʝʪʚʣʸʥʥʳʤʠ ʮʝʧʦʯʢʘʤʠ. 
ɻʥʠʣʳʝ ʧʣʦʜʳ ʚʠʰʥʠ ʩʤʦʨʱʠʚʘʣʠʩʴ, ʤʫʤʠʬʠʮʠʨʦʚʘʣʠʩʴ ʠ ʦʧʘʜʘʣʠ, ʘ 

ʥʝʢʦʪʦʨʳʝ ʦʩʪʘʚʘʣʠʩʴ ʚʠʩʝʪʴ ʥʘ ʚʝʪʢʝ ʜʦ ʩʣʝʜʫʶʱʝʡ ʚʝʩʥʳ. ʕʪʘ ʬʦʨʤʘ 
ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʧʣʦʜʦʚʘʷ ʛʥʠʣʴ ʢʦʩʪʦʯʢʦʚʳʭ ʢʫʣʴʪʫʨ. 
ɿʠʤʫʝʪ ʚʦʟʙʫʜʠʪʝʣʴ ʚ ʧʦʨʘʞʸʥʥʳʭ ʧʣʦʜʘʭ ʛʨʠʙʥʠʮʝʡ, ʢʦʪʦʨʘʷ ʚʝʩʥʦʡ ʦʙ-
ʨʘʟʫʝʪ ʥʦʚʦʝ ʢʦʥʠʜʠʘʣʴʥʦʝ ʩʧʦʨʦʥʦʰʝʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ ʢʘʢ ʧʝʨʚʠʯʥʳʤ, 
ʪʘʢ ʠ ʚʪʦʨʠʯʥʳʤ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʨʘʞʝʥʠʷ. 
ʅʘʤʠ ʦʧʨʝʜʝʣʝʥʘ ʪʦʣʴʢʦ ʙʝʩʧʦʣʘʷ ʢʦʥʠʜʠʘʣʴʥʘʷ ʩʪʘʜʠʷ ʤʦʥʠʣʠʘʣʴʥʦ-

ʛʦ ʦʞʦʛʘ ʢʘʢ ʚʦʟʙʫʜʠʪʝʣʴ Monilia cinerea Bon. 
ʉʦʚʝʨʰʝʥʥʘʷ ʧʦʣʦʚʘʷ ʩʪʘʜʠʷ Stromatinia cinerea (Aderhold) Bon. 

(Schroet) ʥʘʤʠ ʧʦʢʘ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ.  
ɿʘʢʣʶʯʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʨʘʟʚʠʪʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʤʦʥʠʣʠʘʣʴʥʦʛʦ ʦʞʦʛʘ ʚʠʰʥʠ ʩ ʫʯʸʪʦʤ ʦʥʪʦʛʝʥʝʟʘ ʠ ʦʨʛʘʥʦʪʨʦʧʥʦʩʪʠ 
ʨʘʩʪʝʥʠʷ-ʭʦʟʷʠʥʘ. ʆʧʨʝʜʝʣʝʥ ʚʦʟʙʫʜʠʪʝʣʴ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ, ʤʝʩʪʦ 
ʧʝʨʝʟʠʤʦʚʢʠ, ʠʩʪʦʯʥʠʢʠ ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʠʥʬʝʢʮʠʠ, ʤʦʨʬʦʣʦʛʠʯʝ-
ʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʚʦʟʙʫʜʠʪʝʣʷ Monilia cinerea Bon.  
ʇʨʠʫʨʦʯʝʥʥʦʩʪʠ ʧʦʨʘʞʘʝʤʦʩʪʠ ʢʦʩʪʦʯʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʤʦʥʠʣʠʘʣʴʥʳʤ 

ʦʞʦʛʦʤ ʩ ʦʨʛʘʥʦʪʨʦʧʥʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʘʜʠʷʤʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 
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ʜʚʫʭ ʬʦʥʘʭ ʫʜʦʙʨʝʥʥʦʩʪʠ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʩ ʚʥʝʩʝʥʠʝʤ N200ʈ250ʂ250, 
ʟʘ ʨʦʪʘʮʠʶ).  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʦʮʝʥʦʟ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ. 
 
ʇʨʘʚʠʣʴʥʦ ʩʦʩʪʘʚʣʝʥʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʟʚʝʥʦʤ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʇʨʠ ʠʟʙʳʪʦʯʥʦʤ ʥʘʩʳʱʝʥʠʠ ʩʝʚʦʦʙʦʨʦʪʦʚ 
ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ (ʙʦʣʝʝ 60 % ʦʪ ʩʪʨʫʢʪʫʨʳ) ʥʘʨʫʰʘʝʪʩʷ ʩʣʦʞʠʚ-
ʰʝʝʩʷ ʚ ʧʦʯʚʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʠʟʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʪʝʥʮʠ-
ʘʣʴʥʦʝ, ʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʧʣʦʜʦʨʦʜʠʝ. 
ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʚʳʷʚʣʝʥʠʠ ʚʣʠʷʥʠʝ ʥʘʩʳʱʝʥʠʷ 

ʩʝʚʦʦʙʦʨʦʪʦʚ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 
ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʥʦʟʝʤʦʤ ʪʠʧʠʯʥʳʤ ʤʦʱ-

ʥr ʤ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 
ʉʭʝʤʘ ʦʧʳʪʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚʘʨʠʘʥʪʦʚ: 
1. ɸʛʨʦʮʝʥʦʟ ʩ 40 % ʥʘʩʳʱʝʥʠʠʝʤ ʟʝʨʥʦʚʳʤʠ: 
1. ʏʠʩʪʳʡ ʧʘʨ    - ʙʝʟ ʫʜʦʙʨʝʥʠʡ  
   -"-                   - ʥʘʚʦʟ 20 ʪ/ʛʘ     
2. ʆʟ. ʧʰʝʥʠʮʘ  - ʙʝʟ ʫʜʦʙʨʝʥʠʡ  
   -"-                   - N30P60K60 
3.ʉʘʭ. ʩʚʝʢʣʘ     - ʙʝʟ ʫʜʦʙʨʝʥʠʡ  
   -"-                   - N90P120K120 
4. ʂʫʢʫʨʫʟʘ       - ʙʝʟ ʫʜʦʙʨʝʥʠʡ  
   -"-                   - N80P70K70 
5. ʗʯʤʝʥʴ          - ʙʝʟ ʫʜʦʙʨʝʥʠʡ  
   -"-                  - ʧʦʩʣʝʜʝʡʩʪʚʠʝ   
2. ɸʛʨʦʮʝʥʦʟ ʩ 60 % ʥʘʩʳʱʝʥʠʝʤ ʟʝʨʥʦʚʳʤʠ: 
1. ɻʦʨʦʭ            - ʙʝʟ ʫʜʦʙʨʝʥʠʡ  
   -"-                  - ʥʘʚʦʟ 20 ʪ/ʛʘ  
 2. ʆʟ.ʧʰʝʥʠʮʘ - ʙʝʟ ʫʜʦʙʨʝʥʠʡ  
   -"-                  - N30P60K60 
3. ʉʘʭ.ʩʚʝʢʣʘ    - ʙʝʟ ʫʜʦʙʨʝʥʠʡ  
   -"-                  - N90P120K120  
 4. ʂʫʢʫʨʫʟʘ      - ʙʝʟ ʫʜʦʙʨʝʥʠʡ 
   -"-                  - N80P70K70 
5. ʗʯʤʝʥʴ         - ʙʝʟ ʫʜʦʙʨʝʥʠʡ  
   -"-                  - ʧʦʩʣʝʜʝʡʩʪʚʠʝ  
3. ɸʛʨʦʮʝʥʦʟ ʩ 100 % ʥʘʩʳʱʝʥʠʝʤ ʟʝʨʥʦʚʳʤʠ: 
ɹʝʩʩʤʝʥʥʳʝ ʧʦʩʝʚʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ - ʙʝʟ ʫʜʦʙʨʝʥʠʡ  
   -"-                                                          - N30P60K60 
ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 370 ʤ

2
 (50ʭ7,4), ʫʯʝʪʥʘʷ ʧʣʦʱʘʜʴ - 160 ʤ

2
 

(40ʭ4), ʪʨʝʭʢʨʘʪʥʘʷ ʧʦʚʪʦʨʥʦʩʪʴ. 
ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʦʧʨʝʜʝʣʷʣʠ ʨʘʩʯʸʪʥʳʤ ʩʧʦʩʦʙʦʤ. 
ʅʠʪʨʘʪʥʳʡ ʘʟʦʪ ʚ ʧʦʯʚʝ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ɻʨʘʥʜʚʘʣʴ-ʃʷʞʫ. 
ʋʙʦʨʢʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʬʘʟʝ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ 

ʧʨʷʤʳʤ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝʤ. ʋʯʝʪ ʫʨʦʞʘʷ ʧʰʝʥʠʮʳ ʧʨʦʚʦʜʠʣʩʷ ʜʨʦʙʥʳʤ 
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ʤʝʪʦʜʦʤ ʧʫʪʝʤ ʥʘʣʦʞʝʥʠʷ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠ-
ʮʳ ʧʝʨʝʩʯʠʪʳʚʘʣʩʷ ʥʘ 100 % ʯʠʩʪʦʪʫ ʠ 14 % ʚʣʘʞʥʦʩʪʴ.  
ʉʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦʚʠʥʳ ʦʧʨʝʜʝʣʷʣʠ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ (ɻʆʉʊ 

54478-2011). 
ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʢʘʟʳʚʘʶʱʠʤ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʝʝ ʚʣʘʛʦʡ ʠ ʵʣʝʤʝʥʪʘʤʠ 
ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ɺ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ ʫʨʦʞʘʡʥʦʩʪʴ 
ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʜʦʩʪʫʧʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. 
ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʟʘʧʘʩʘ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʢ ʧʦʩʝʚʫ ï ʚʘʞʥʦʝ ʫʩʣʦʚʠʝ ʧʦʚʳ-
ʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ [1,2]. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ 0-40 ʩʤ ʩʣʦʝ ʧʦʯʚʳ ʧʝʨʝʜ ʧʦʩʝʚʦʤ 
ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʘʛʨʦʮʝʥʦʟʝ ʩ 40 % ʥʘʩʳʱʝʥʠʝʤ ʟʝʨʥʦ-
ʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʧʦʩʣʝ ʯʠʩʪʦʛʦ ʧʘʨʘ (ʪʘʙʣʠʮʘ 1). ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ 
ʚʣʘʛʠ ʚ ʘʛʨʦʮʝʥʦʟʝ ʩ 60 % ʥʘʩʳʱʝʥʠʝʤ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ  ʙʳʣʠ ʥʘ 
10,7-17,1 ʤʤ ʠʣʠ 20,9-32,6 % ʤʝʥʴʰʝ. 

 
ʊʘʙʣʠʮʘ 1 - ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-40 ʩʤ ʧʝʨʝʜ 

ʧʦʩʝʚʦʤ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʮʝʥʦʟʘʭ 

ɺʘʨʠʘʥʪ 

ɿʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ 

ʤʤ 
% ʢ ʘʛʨʦʮʝʥʦʟʫ ʩ 
40 % ʥʘʩʳʱʝʥʠʝʤ 
ʟʝʨʥʦʚʳʤʠ 

ɸʛʨʦʮʝʥʦʟ ʩ 40 % 
ʥʘʩʳʱʝʥʠʝʤ 
ʟʝʨʥʦʚʳʤʠ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ 52,6 100,0 

ʥʘʚʦʟ 20 ʪ/ʛʘ 51,1 100,0 

ɸʛʨʦʮʝʥʦʟ ʩ 60 % 
ʥʘʩʳʱʝʥʠʝʤ 
ʟʝʨʥʦʚʳʤʠ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ 35,5 67,4 

ʥʘʚʦʟ 20 ʪ/ʛʘ 40,4 79,1 

ɸʛʨʦʮʝʥʦʟ ʩ 100 % 
ʥʘʩʳʱʝʥʠʝʤ 
ʟʝʨʥʦʚʳʤʠ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ 33,1 62,9 

N30P60K60 34,0 66,5 

 
100 % ʥʘʩʳʱʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʘ ʟʝʨʥʦʚʳʤʠ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦ-

ʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʜʦ 33,1-34,0 %. ʇʦ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʣʘʛʦʡ ʦʟʠ-
ʤʫʶ ʧʰʝʥʠʮʫ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʠʟʫʯʘʝʤʳʝ ʘʛʨʦʮʝʥʦʟʳ ʨʘʩʧʦʣʘʛʘ-
ʣʠʩʴ ʚ ʩʣʝʜʫʶʱʝʤ ʫʙʳʚʘʶʱʝʤ ʧʦʨʷʜʢʝ: ʘʛʨʦʮʝʥʦʟ ʩ 40 % ʥʘʩʳʱʝʥʠʝʤ ʟʝʨ-
ʥʦʚʳʤʠ Ýʩ 60 % Ý ʩ 100 %.  
ɺʩʣʝʜʩʪʚʠʝ ʭʦʨʦʰʝʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ, ʘʵʨʘʮʠʠ, ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʩ 40 % 

ʥʘʩʳʱʝʥʠʝʤ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ ʧʦʯʚʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʢʦ ʚʨʝʤʝʥʠ ʧʦʩʝʚʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ (75 ʢʛ/ʛʘ). ɺ ʘʛʨʦ-
ʮʝʥʦʟʝ ʩ 60 % ʥʘʩʳʱʝʥʠʝʤ ʟʝʨʥʦʚʳʤʠ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ ʙʳʣʦ 
ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ (30 ʢʛ/ʛʘ), ʘ ʧʨʠ ʙʝʩʩʤʝʥʥʦʤ ʚʦʟʜʝʣʳʚʘʥʠʠ ʚʩʝʛʦ 17 ʢʛ/ʛʘ. 
ɺʦʟʜʝʣʳʚʘʥʠʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʩʝʚʦʦʙʨʦʪʘʭ ʩ ʨʘʟʣʠʯʥʳʤ ʥʘʩʳʱʝʥʠʝʤ 

ʩʝʚʦʦʙʦʨʦʪʦʚ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦ-
ʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ (ʪʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2 - ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ  
ʚ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʮʝʥʦʟʘʭ  

ɺʘʨʠʘʥʪʳ 

ʋʨʦʞʘʡʥʦʩʪʴ 
ʉʦʜʝʨʞʘʥʠʝ 
ʢʣʝʡʢʦʚʠʥʳ 

ʮ/ʛʘ 
ʧʨʠʙʘʚʢʘ  
ʦʪ ʥʘʩʳʱʝʥʠʷ 
ʟʝʨʥʦʚʳʤʠ 

% 
ʧʨʠʙʘʚʢʘ ʦʪ 
ʥʘʩʳʱʝʥʠʷ 
ʟʝʨʥʦʚʳʤʠ 

1. ɸʛʨʦʮʝʥʦʟ  
ʩ 40 %  
ʥʘʩʳʱʝʥʠʝʤ 
ʟʝʨʥʦʚʳʤʠ 

ʙʝʟ 
ʫʜʦʙʨʝʥʠʡ 

40,1 - 29,4 - 

ʥʘʚʦʟ 20 
ʪ/ʛʘ 

43,7 - 31,6 - 

2. ɸʛʨʦʮʝʥʦʟ 
ʩ 60 % 
ʥʘʩʳʱʝʥʠʝʤ 
ʟʝʨʥʦʚʳʤʠ 

ʙʝʟ 
ʫʜʦʙʨʝʥʠʡ 

36,6 3,5 27,7 1,7 

ʥʘʚʦʟ 20 
ʪ/ʛʘ 

43,3 0,4 30,1 1,5 

3. ɸʛʨʦʮʝʥʦʟ 
ʩ 100 % 
ʥʘʩʳʱʝʥʠʝ 
ʟʝʨʥʦʚʳʤʠ 

ʙʝʟ 
ʫʜʦʙʨʝʥʠʡ 

15,2 24,9 26,5 2,9 

N30P60K60 18,4 25,3 27,6 4,0 

ʅʉʈ 05,   2,1    

 
ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʣʫʯʝʥʘ ʚ ʘʛʨʦʮʝʥʦʟʝ ʩ 

40 % ʥʘʩʳʱʝʥʠʝʤ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ (40,1-43,7 ʮ/ʛʘ). 
ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʩʳʱʝʥʠʷ ʘʛʨʦʮʝʥʦʟʘ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ (60 %), 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʥʠʞʘʣʘʩʴ ʜʦ 36,6-43,3 ʮ/ʛʘ ʠ 15,2-18,4 
ʧʨʠ ʙʝʩʩʤʝʥʥʦʤ ʚʦʟʜʝʣʳʚʘʥʠʠ. 
ʊʘʢʘʷ ʞʝ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʧʦ ʢʘʯʝʩʪʚʫ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ: 

ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʘʛʨʦʮʝʥʦʟʝ ʩ 40 
% ʥʘʩʳʱʝʥʠʝʤ ʩʦʩʪʘʚʠʣʦ 29,4-31,6; ʩ 60 % ʥʘʩʳʱʝʥʠʝʤ -27,7-30,1 ʠ ʩ 100 
% ʥʘʩʳʱʝʥʠʝʤ -26,5-27,3 %. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʫʚʝʣʠ- 

ʯʝʥʠʝʤ ʥʘʩʳʱʝʥʠʷ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʘʛʨʦʮʝʥʦʟʦʚ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʥʠʞʘʝʪʩʷ. 

 
ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ɼʠʥʘʤʠʢʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʨʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʤ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ / ɺ.ʀ. ʃʘʟʘʨʝʚ, ɸ.ʖ. ɸʡʜʠʝʚ, ʀ.ɸ. ɿʦʣʦʪʘʨʝʚʘ, 
ʅ.ʅ. ʊʨʫʪʘʝʚʘ. ʂʫʨʩʢ: ʀʟʜ-ʚʦ ʂʫʨʩʢ. ʛʦʩ. ʩ.-ʭ. ʘʢ., 2007. 122 ʩ. 
2. ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʢ ʧʦʩʝʚʫ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ ʚ ʂʫʨ-

ʩʢʦʡ ʦʙʣʘʩʪʠ / ɸ.ʖ. ɸʡʜʠʝʚ, ɺ.ʀ. ʃʘʟʘʨʝʚ, ɸ.ʄ. ɿʦʣʦʪʘʨʸʚ, ʅ.ʌ. ʂʦʚʘʣʸʚ. 
ʂʫʨʩʢ, 2011. 31ʩ. 
3. ɻʨʠʥʝʚ ɸ.ʄ., ʇʠʛʦʨʝʚ ʀ.ʗ. ʆʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʂʫʨʩʢ, 
2009. 
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4. ʉʝʤʳʢʠʥ ɺ.ɸ., ʇʠʛʦʨʝʚ ʀ.ʗ. ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʘʛ-
ʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ // ʇʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʨʝ-
ʛʠʦʥʘ: ʤʘʪʝʨʠʘʣʳ ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ: ʚ 4-ʭ ʯʘʩʪʷʭ. 2006. ʉ. 3-10. 
5. ʇʠʛʦʨʝʚ ʀ.ʗ., ʇʨʠʚʘʣʦ ʆ.ɽ., ɾʫʨʘʚʣʝʚ ɸ.ɸ. ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛ-

ʨʦʮʝʥʦʟʦʚ ʚ ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ // ʀʟʚʝʩʪʠʷ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪ-
ʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2009. ʊ.1. ˉ 21. ʉ. 184-185. 
6. ɾʝʚʥʠʥʘ ɽ.ʗ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪ-

ʚʦ ʟʝʨʥʘ // ʈʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʝʛʦ ʨʦʣʴ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨ-
ʤʠʨʫʶʱʝʡʩʷ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ: ʩʙ. ʤʘʪʝʨʠʘʣʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-
ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 10-ʣʝʪʠʶ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 
ʘʥʘʣʠʟʘ ʠ ʩʪʘʪʠʩʪʠʢʠ ʈɻɸʊʋ ʠʤ. ʇ.ɸ. ʂʦʩʪʳʯʝʚʘ. ʈʷʟʘʥʴ: ʀʟʜ-ʚʦ ʈɻɸʊʋ, 
2008. ʉ. 290-294. 
7. ɿʝʣʝʥʠʥ ʉ.ɸ., ʉʪʫʧʠʥ ɸ.ʉ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʘ ʚ ʈʦʩʩʠʠ // ʖʙʠʣʝʡʥʳʡ 

ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʌɻɹʆʋ 
ɺʇʆ ʈɻɸʊʋ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʧʦʩʚʷʱʝʥʥʳʡ 100-ʣʝʪʠʶ ʩʦ 
ʜʥʷ ʨʦʞʜʝʥʠʷ ʧʨʦʬʝʩʩʦʨʘ ʉ.ɸ. ʅʘʫʤʦʚʘ: ʤʘʪʝʨʠʘʣʳ ʥʘʫʯ.-ʧʨʘʢʪʠʯ. ʢʦʥʬ. 
ʈʷʟʘʥʴ, 2012. ʉ. 262-265. 
8. ʀʚʘʥʦʚʘ ʉ.ʉ., ʄʷʛʪʠʥʘ ɸ.ɸ., ʊʨʫʬʘʥʦʚ ɸ.ʄ. ɺʣʠʷʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʠʤʦʡ ʪʨʠʪʠʢʘʣʝ 
ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ // ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠ-
ʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ɸʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ: ʤʘʪʝʨʠʘʣʳ ʥʘ-
ʮʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʌɻɹʆʋ ɺʆ çʈʷʟʘʥʩʢʠʡ ɻʦ-
ʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ɸ. ʂʦʩʪʳʯʝʚʘè, 2016. ʉ. 79-83. 
9. ʆʨʝʭʦʚʩʢʘʷ ɸ.ɸ., ʅʘʚʦʣʴʥʝʚʘ ɽ.ɺ. ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ // ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚ-
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʚ ʧʦʥʷʪʠʡʥʦʤ ʨʘʟʚʠʪʠʠ ʘʪ-
ʨʠʙʫʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʩʦʙʳʡ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ 
ʩʤʳʩʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʶʞʝʪʦʚ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʘʭ, ʚʳʨʘʞʝʥʥʳʭ 
ʩʠʤʚʦʣʠʢʦʡ, ʧʝʨʝʜʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʶ ʚ ʪʝʥʜʝʥʮʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʠ ʥʘ ʧʝʨ-
ʩʧʝʢʪʠʚʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʨʥʦ, ʟʝʤʣʷ, ʩʝʨʧ, ʧʣʫʛ, çʧʦʮʝʣʫʡ ʞʠʟʥʠè, ʢʦʩʘ, 
ʚʨʝʤʷ, ʧʦʜʩʦʣʥʫʭ. 
ɺʚʝʜʝʥʠʝ. ʉ ʜʘʚʥʠʭ ʚʨʝʤʝʥ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʢʦʪʦʨʦʝ ʠ ʧʦʠʪ, ʠ ʢʦʨʤʠʪ, ʫʜʣʠʥʷʷ ʠʣʠ ʫʢʦ-
ʨʘʯʠʚʘʷ ʥʘʰʫ ʞʠʟʥʴ ʠ ʞʠʟʥʴ ʥʘʰʠʭ ʧʨʝʜʢʦʚ [1-8]. ʀ ʚ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 
ʵʪʦʤʫ, ʟʥʘʯʝʥʠʝ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʛʦ ʪʨʫʜʘ ʤʳ ʥʘʭʦʜʠʤ ʚ ʘʥʪʠʯʥʦʡ ʤʠʬʦʣʦ-

ʛʠʠ. ʇʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʠʤ ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ çʟʝʨʥʦè, çʟʝʤʣʷè, çʩʝʨʧè, 
çʧʣʫʛè ʠ ʠʭ ʧʝʨʩʦʥʠʬʠʢʘʮʠʠ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʥʘʭʦ-

ʜʷʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʩʶʞʝʪʳ ʢʘʨʪʠʥ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʠʟʦʙʨʘʞʝʥʠʝʤ ʩʠʤʚʦʣʠʯʝʩʢʠ ʫʧʦʤʷʥʫʪʳʭ ʚʦ ʚʨʝʤʝʥʠ ʧʦʥʷʪʠʡ ʠ ʠʭ ʟʥʘʯʝ-
ʥʠʡ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʩʶʞʝʪʦʚ, ʫʭʦʜʷʱʠʭ ʚ ʘʥʪʠʯʥʫʶ ʤʠʬʦʣʦ-

ʛʠʶ. ɸ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʪʠʭ ʧʦʥʷʪʠʡ, ʠʭ ʩʤʳʩʣʦʚʳʝ 
ʟʥʘʯʝʥʠʷ ʠ ʟʥʘʯʠʤʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥ-
ʥʦʤ ʤʠʨʝ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʥʷʪʠʝ çʟʝʨʥʦè [9, c. 244] ʩʚʷʟʘʥʦ ʩ ʘʪ-

ʨʠʙʫʪʦʤ ʙʦʛʠʥʠ ʟʝʤʣʝʜʝʣʠʷ ʚ ʘʥʪʠʯʥʦʡ ʤʠʬʦʣʦʛʠʠ ï ʎʝʨʝʨʳ [9, c. 609]. 
ʆʥʘ ʫʚʝʥʯʘʥʘ ʩʚʷʟʢʦʡ ʢʦʣʦʩʴʝʚ ʠ ʤʦʞʝʪ ʜʝʨʞʘʪʴ ʩʥʦʧ. ɺ ʵʪʦʤ ʠ ʥʝʢʦʪʦ-

ʨʳʭ ʜʨʫʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ʦʥʘ ʥʘʧʦʤʠʥʘʝʪ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʃɽʊʆ 
(ʦʜʥʦ ʠʟ ʯʝʪʳʨʝʭ ʚʨʝʤʝʥ ʛʦʜʘ); ʧʦʜʦʙʥʳʤ ʞʝ ʦʙʨʘʟʦʤ ʦʥʘ ʥʘʧʦʤʠʥʘʝʪ 
ʀɿʆɹʀʃʀɽ. ʉʚʷʟʘʥʥʳʡ ʩʥʦʧ ï ʉʆɻʃɸʉʀɽ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʠ ʩʠʣʫ, ʢʦʪʦ-
ʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʝʜʠʥʩʪʚʝ.  
ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʘʪʫʠ, ʚ ʚʠʜʝ ʩʥʦʧʘ ʧʝʨʝʜ ʥʘʰʝʡ ʘʢʘʜʝʤʠʝʡ ʠ 

ʧʦʯʘʪʢʘ ʢʫʢʫʨʫʟʳ ʩ ʟʝʨʥʘʤʠ, ʛʦʚʦʨʷʪ ʦʙ ʠʟʦʙʠʣʠʠ ʠ ʩʦʛʣʘʩʠʠ ʚ ʥʘʫʯʥʦ-
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʤʝʞʜʫ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʤ ʩʦʩʪʘʚʦʤ 
ʠ ʩʪʫʜʝʥʪʘʤʠ. ɿʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʩʪʝʥʘʭ ʂʫʨʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
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ʥʦʡ ʘʢʘʜʝʤʠʠ, ʦʢʨʳʣʷʶʪ ʠ ʧʨʠʜʘʶʪ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʟʘʚʪʨʘʰʥʝʤ ʜʥʝ, ʯʪʦ 
ʩʠʤʚʦʣʠʟʠʨʫʝʪʩʷ ʬʠʛʫʨʘʤʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ, ʚ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʥʘʭʦ-
ʜʠʪʩʷ ʬʫʥʜʘʤʝʥʪ ʚ ʚʠʜʝ ʢʥʠʛ, ʦʪʦʞʜʝʩʪʚʣʷʶʱʠʭ ʟʥʘʥʠʷ, ʷʚʣʷʶʱʠʝʩʷ 
ʩʠʤʚʦʣʦʤ ʫʯʝʥʦʩʪʠ ʠ ʣʠʪʝʨʘʪʫʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [9, c.299].  
ɺ ʨʝʣʠʛʠʦʟʥʦʤ ʠʩʢʫʩʩʪʚʝ ʟʝʨʥʦ ʠ ʚʠʥʦʛʨʘʜʥʘʷ ʣʦʟʘ ʚʤʝʩʪʝ ʩʠʤʚʦʣʠ-

ʟʠʨʫʶʪ ʝʚʭʘʨʠʩʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʚʷʟʴ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʙʦʞʝʩʪʚʝʥʥʳʤ ʟʘʤʳʩʣʦʤ, ʦʣʠʮʝʪʚʦʨʷʶʱʠʤ 
ʭʣʝʙ ʠ ʚʠʥʦ, ʫʧʦʪʨʝʙʣʷʝʤʳʭ ʚ ʪʘʠʥʩʪʚʝʥʥʳʭ ʧʨʠʯʘʩʪʠʷʭ. 
ʇʦʥʷʪʠʝ çʟʝʤʣʷè [9, c.619], ʢʘʢ ʞʝʥʱʠʥʘ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʘʪʨʠʙʫʪʦʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʙʦʛʠʥʷʤ ʧʣʦʜʦʨʦʜʠʷ: ʨʦʛ ʠʟʦʙʠʣʠʷ ʠ ʟʤʝʶ, ʩʢʦʨʧʠʦʥʘ 
ʨʠʤʩʢʦʡ ʙʦʛʠʥʠ ʟʝʤʣʝʜʝʣʠʷ ɿʝʤʣʠ-ʄʘʪʝʨʠ. ɾʘʥʨʦʚʳʝ ʩʮʝʥʳ ʨʠʩʫʶʪ ʨʘʟ-
ʣʠʯʥʳʝ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʝ ʨʘʙʦʪʳ ï ʩʦʙʠʨʘʥʠʝ ʧʣʦʜʦʚ, ʚʩʧʘʭʠʚʘʥʠʝ ʟʝʤʣʠ, 
ʧʦʣʠʚʘʥʠʝ ʛʨʷʜʦʢ ʠ ʪ.ʜ.  
ɼʘʞʝ ʪʘʢʦʝ ʧʦʥʷʪʠʝ, ʢʘʢ çʧʨʝʜʘʥʥʦʩʪʴè ʩʠʤʚʦʣʠʟʠʨʫʝʪʩʷ ʧʦʜʩʦʣʥʫ-

ʭʦʤ. ʇʦ ʛʨʝʯʝʩʢʦʤʫ ʤʠʬʫ, ʧʦʚʝʩʪʚʫʶʱʝʤʫ ʦ ʪʦʤ, ʢʘʢ ʂʣʠʪʠʷ, ʜʦʯʴ ʮʘʨʷ 
ɺʘʚʠʣʦʥʘ, ʙʳʣʘ ʧʦʢʠʥʫʪʘ ʚ ʣʶʙʚʠ ʙʦʛʦʤ ï ʉʦʣʥʮʝʤ ɸʧʦʣʣʦʥʦʤ, ʧʦʩʢʦʣʴ-
ʢʫ ʦʥ ʦʙʨʘʪʠʣ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʝʝ ʩʝʩʪʨʫ. ʈʝʚʥʦʩʪʴ ʂʣʠʪʠʠ ʩʪʘʣʘ ʧʨʠʯʠ-
ʥʦʡ ʩʤʝʨʪʠ ʝʝ ʩʝʩʪʨʳ. ʉʘʤʘ ʦʥʘ ʤʝʜʣʝʥʥʦ ʫʤʠʨʘʣʘ ʠ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʮʚʝ-
ʪʦʢ, ʢʦʪʦʨʳʡ ʚʩʝʛʜʘ ʧʦʚʦʨʘʯʠʚʘʝʪ ʩʚʦʡ ʣʠʢ ʢ ʩʦʣʥʮʫ. çɸʚʪʦʧʦʨʪʨʝʪ ʩ ʧʦʜ-
ʩʦʣʥʫʭʦʤè - ʢʘʢ ʩʠʤʚʦʣ ʥʝʧʦʢʦʣʝʙʠʤʦʡ ʧʨʝʜʘʥʥʦʩʪʠ [9,c.-439]. 
ɺ ʥʘʰʝ ʚʨʝʤʷ, ʚ ʩʢʘʟʢʘʭ çʄʘʪʴ - ʩʳʨʘ ɿʝʤʣʷè. ɺ ʧʦʥʷʪʠʡʥʳʭ ʚʘʨʠʘʥ-

ʪʘʭ - ʚʩʝ ʠʟ ʥʝʝ ʚʳʰʣʠ, ʚ ʥʝʝ ʠ ʚʦʡʜʝʤ.  
ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ çʩʝʨʧʫè ʠ çʢʦʩʝè, ʢʘʢ ʘʪʨʠʙʫʪʫ ʉʘʪʫʨʥʘ 

[9, c. 312], ʨʠʤʩʢʦʛʦ ʙʦʛʘ ʟʝʤʣʝʜʝʣʠʷ, ʠ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ ʙʦʛʘ ʂʨʦʥʘ, ʩ 
ʢʦʪʦʨʳʤ ʉʘʪʫʨʥ ʩʪʘʣ ʦʪʦʞʜʝʩʪʚʣʷʪʴʩʷ.  
ʀʤʝʥʥʦ ʦʪ ʂʨʦʥʘ ʆʪʝʮ ï ɺʨʝʤʷ ʧʦʣʫʯʠʣ ʩʚʦʶ ʢʦʩʫ, ʢʦʪʦʨʘʷ ʧʦʜʦʙʥʦ 

ʥʦʞʥʠʮʘʤ ɸʪʨʦʧʦʩ, ʫʢʦʨʘʯʠʚʘʝʪ ʞʠʟʥʴ. ʋ ʥʝʝ ʪʦ ʞʝ ʟʥʘʯʝʥʠʝ, ʢʦʛʜʘ ʦʥʘ ʚ 
ʨʫʢʘʭ ʫ ʉʤʝʨʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʨʫʜʠʷ ʪʨʫʜʘ  ʟʝʤʣʝʜʝʣʠʷ ʦʥʘ ʷʚʣʷʝʪʩʷ ʘʪʨʠ-
ʙʫʪʦʤ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʃʝʪʘ ʠ ʠʥʦʛʜʘ ʎʝʨʝʨʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩ-
ʣʠ ʫʨʦʞʘʡ ʝʩʪʴ, ʪʦ ʙʫʜʝʪ ʠ ʞʠʟʥʴ, ʘ ʝʩʣʠ ʥʝʪ, ʪʦ ʧʦʡʜʝʪ ʤʦʨ. ʇʦʵʪʦʤʫ ʚ 
ʵʪʦʤ ʩʤʳʩʣʝ ʦʨʫʜʠʝ ʟʝʤʣʝʜʝʣʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʝʛʫʣʠʨʫʝʪ ʜʠʥʘʤʠʢʫ 
ʞʠʟʥʠ. ʍʨʠʩʪʦʩ, ʚʦʩʩʝʜʘʶʱʠʡ ʥʘ ʪʨʦʥʝ, ʠ ʝʛʦ ʘʥʛʝʣʳ ʜʝʨʞʘʪ ʩʝʨʧʳ ʚ ʩʮʝ-
ʥʝ ʠʟ ɸʇʆʂɸʃʀʇʉʀʉɸ. ʇʦʜʦʡʜʷ ʢ ʧʦʥʷʪʠʶ çʧʣʫʛè, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 
ʚʩʧʘʰʢʫ, ʦʜʥʦʛʦ ʠʟ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɺʩʧʘʭʠʚʘʥʠʝ ʧʦʣʷ ï 
ʦʜʥʘ ʠʟ ʩʝʟʦʥʥʳʭ ʤʝʩʷʯʥʳʭ ʨʘʙʦʪ. ʇʦʵʪʦʤʫ ʧʣʫʛ, ʢʦʪʦʨʳʡ ʪʘʱʘʪ ʚʦʣ ʠ 
ʦʩʝʣ, - ʵʪʦ ʚʩʧʘʰʢʘ. ʄʥʦʛʠʝ ʜʦ ʥʘʩ ʜʦʰʝʜʰʠʝ ʧʦʥʷʪʠʷ ʥʝ ʠʟʤʝʥʠʣʠ ʩ 
ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʩʚʦʝʛʦ ʟʥʘʯʝʥʠʷ, ʘ, ʥʘʦʙʦʨʦʪ, ʫʩʠʣʠʣʠ ʠʭ ʩʚʦʠʤ ʜʝʡʩʪʚʠ-
ʝʤ ʚ ʩʶʞʝʪʘʭ, ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ, ʦʩʦʟʥʘʥʠʝʤ ʥʘʰʠ-
ʤʠ ʧʨʝʜʢʘʤʠ ʛʣʫʙʠʥʥʳʭ ʩʚʷʟʝʡ ʠ ʢʦʨʥʝʡ ʄʘʪʫʰʢʠ-ɿʝʤʣʠ ʚʦ ʚʨʝʤʝʥʠ ʠ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦ ʩʪʨʘʥʘʤ ʠ ʢʦʥʪʠʥʝʥʪʘʤ, ʦʪ çʧʣʫʛʘè ʠ ʩʦʭʠ ʚ ʟʝʤʣʝʜʝʣʠʠ 
ʜʦ ʢʦʩʤʠʯʝʩʢʠʭ ʜʘʣʝʡ ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʤʘʩʰʪʘʙʘ. ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʪʦʤʫ 
çʟʥʘʤʝʥʠʪʳʡè ʧʨʠʤʝʨ ʠʟ ɹʠʙʣʠʠ ʚʦʩʢʨʝʰʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ çʧʦʮʝʣʫʷ 
ʞʠʟʥʠè. 
ʆʜʥʘ ʙʦʛʘʪʘʷ ʩʦʥʘʤʠʪʷʥʢʘ, ʢʦʪʦʨʘʷ ʨʘʥʝʝ ʨʘʜʫʰʥʦ ʧʨʠʥʠʤʘʣʘ ɽʣʠʩʝʷ  
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(ʫʯʝʥʠʢʘ ʝʚʨʝʡʩʢʦʛʦ ʧʨʦʨʦʢʘ ʀʣʠʠ, ʧʨʠʟʚʘʥʥʦʛʦ ʦʪ ʧʣʫʛʘ ʧʦʩʣʝʜʦʚʘʪʴ ʟʘ 
ʩʚʦʠʤ ʛʦʩʧʦʜʠʥʦʤ) ʧʨʠʟʚʘʣʘ ʝʛʦ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʧʦʣʝ ʝʝ ʩʳʥʫ ʩʪʘʣʦ ʧʣʦʭʦ ʠ 
ʦʥ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʫʤʝʨ. ɽʣʠʩʝʡ ʧʦʰʝʣ ʚ ʢʦʤʥʘʪʫ ʢ ʤʘʣʴʯʠʢʫ ʠ çʣʝʛ ʥʘʜ 
ʨʝʙʝʥʢʦʤ, ʠ ʧʨʠʣʦʞʠʣ ʩʚʦʠ ʫʩʪʘ ʢ ʝʛʦ ʫʩʪʘʤ, ʠ ʩʚʦʠ ʛʣʘʟʘ ʢ ʝʛʦ ʛʣʘʟʘʤ, ʠ 
ʩʚʦʠ ʣʘʜʦʥʠ ʢ ʝʛʦ ʣʘʜʦʥʷʤè ʠ ʚʜʦʭʥʫʣ ʚ ʥʝʛʦ ʩʝʤʴ ʨʘʟ, ʠ ʤʘʣʴʯʠʢ ʦʪʢʨʳʣ 
ʩʚʦʠ ʛʣʘʟʘ. ʕʪʘ ʪʝʤʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʭʨʠʩʪʠʘʥʩʢʦʤ ʠʩʢʫʩʩʪʚʝ ʚ ʢʘʯʝʩʪʚʝ 
ʧʨʦʦʙʨʘʟʘ ɺʆʉʂʈɽʐɽʅʀʗ ʃɸɿɸʈʗ. ʏʝʣʦʚʝʢ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ 
ʚʦʩʢʨʝʰʘʝʪʩʷ ʫʤʝʨʰʠʡ, ʥʠʢʪʦ ʠʥʦʡ, ʢʘʢ ʧʘʭʘʨʴ, ʚʣʘʜʝʶʱʠʡ ʩʠʣʦʡ ʟʝʤʣʠ, 
ʘ ʟʥʘʯʠʪ, ʞʠʟʥʝʥʥʦʡ ʩʠʣʦʡ ʠ ʂʦʩʤʦʩʘ. ʕʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʥʘʯʠ-
ʤʦʩʪʴ ʪʨʫʜʘ ʟʝʤʣʝʜʝʣʴʮʝʚ ʩ ʜʨʝʚʥʦʩʪʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ, ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʥʘ 
ʧʝʨʩʧʝʢʪʠʚʫ ʚ ʚʠʜʝ ʢʦʥʢʨʝʪʥʳʭ ʦʙʨʘʟʦʚ. 
ɿʘʢʣʶʯʝʥʠʝ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ: ʦ ʧʝʨ-

ʚʦʩʪʝʧʝʥʥʦʡ ʨʦʣʠ ʚ ʧʨʦʜʣʝʥʠʠ, ʫʨʦʚʥʝ ʠ ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ ʘʪʨʠʙʫʪʦʚ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʥʠʤʘʥʠʝʤ ʩʶʞʝ-
ʪʦʚ ʩ ʘʥʪʠʯʥʳʭ ʚʨʝʤʝʥ; ʟʝʤʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ  ʢʘʢ ʧʝʨʚʦʧʨʠʯʠʥʘ ʧʣʦʜʦ-
ʨʦʜʠʷ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʟʦʙʠʣʠʷ ʧʣʦʜʦʚ ʠ ʦʚʦʱʝʡ; ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʩʚʷʟʴ ʥʝʨʘʟʨʳʚ-
ʥʦʡ ʮʝʧʠ ʦʪ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʜʦ ʜʫʭʦʚʥʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦ-
ʚʝʨʰʝʥʩʪʚʘ ʯʝʣʦʚʝʢʘ ʚ ʩʬʝʨʘʭ ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ; ʩ ʜʝʪʩʢʠʭ ʣʝʪ 
ʩʣʝʜʫʝʪ ʚʦʩʧʠʪʳʚʘʪʴ ʣʶʙʦʚʴ ʢ ʪʨʫʜʫ ʟʝʤʣʝʧʘʰʮʘ ʠ ʙʝʨʝʞʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 
ʭʣʝʙʫ, ʟʝʤʣʝ ʠ ʯʝʣʦʚʝʢʫ ʚ ʮʝʣʦʤ, ʢʘʢ ʝʜʠʥʦʡ ʮʝʧʦʯʢʠ ʚ ʤʠʨʦʟʜʘʥʠʠ; ʜʣʷ 
ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʶʞʝʪʦʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʚ ʢʫʣʴ-
ʪʫʨʝ ʠ ʠʩʪʦʨʠʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʦʣʠʮʝʪʚʦʨʝʥʠʝʤ 
ʜʫʭʦʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ, ʥʝʦʙʭʦʜʠʤʳ ʟʥʘʥʠʷ ʩʠʤʚʦʣʠʢʠ ʧʨʦʦʙʨʘʟʦʚ, 
ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʶʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʷʟʳʢʦʤ ʦʙʱʝʥʠʷ ʠʟ 
ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ʩʤʳʩʣʘ ʞʠʟʥʠ [1-9], ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʘʚʪʦʨʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʚ ʪʝʥʜʝʥʮʠ-
ʷʭ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ. 
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ATTRIBUTES OF AGRICULTURALPRODUCTION IN TIME 
Sivak E.E., Pashkova M.I., Gerasimova V.V. 

Abstract: The article presents an analysis in the conceptual development of 
agricultural production attributes. Particular emphasis is placed on the semantic 
content of subjects in artistic images, expressed by symbols, transmitting in-
formation to the design trends of agricultural production in modern conditions 
and prospects.  
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ʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʬʦʥʘʭ ʤʠʥʝʨʘʣʴ-
ʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɺʳʷʚʣʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʦʤʧʣʝʢʩʦʤ 
ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʥʦʨʤʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʙʠʦʧʨʝʧʘʨʘʪʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, 

ʫʨʦʞʘʡʥʦʩʪʴ, ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥ-
ʮʠʘʣ, ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ. 

 

ɺʚʝʜʝʥʠʝ. ʂʘʨʪʦʬʝʣʴ ʜʣʷ ʈʦʩʩʠʠ ï ʮʝʥʥʘʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ, ʢʦʨʤʦ-
ʚʘʷ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ. ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ çʌɸʊ-ɸɻʈʆè ʧʦ 
ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɽʕʂ ʆʆʅ 
ʧʨʠ ʫʯʘʩʪʠʠ ɺʅʀʀʂʍ ʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ çɸʛʨʦ-
ʩʢʦʧè (ʐʚʝʡʮʘʨʠʷ). ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʣʝʞʠʪ ʨʘʟʚʠʪʠʝ ʩʝʤʝʥʦʚʦʜʩʪʚʘ 
ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʦʙʷʟʘʪʝʣʴʥʦʡ ʝʛʦ ʩʝʨʪʠʬʠʢʘʮʠʠ 
ʠ ʘʪʪʝʩʪʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ [1]. 
ʉʝʣʝʢʮʠʦʥʝʨʘʤʠ ʈʦʩʩʠʠ ʚʳʚʝʜʝʥʳ ʭʦʨʦʰʠʝ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ: ʋʜʘʯʘ, 

ɸʩʧʠʷ, ʈʝʩʫʨʩ, ʕʬʬʝʢʪ, ʀʣʴʠʥʩʢʠʡ, ʏʘʨʦʜʝʡ, ɽʣʠʟʘʚʝʪʘ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ  
[2]. ɺ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʢʘʨʪʦʬʝʣʴ ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʟʘʥʠʤʘʝʪ 
ʧʣʦʱʘʜʴ ʦʢʦʣʦ 90 ʪʳʩʷʯ ʛʝʢʪʘʨ ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ 6 ʜʦ 15 ʪ/ʛʘ [3]. 
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʢʘʨʪʦʬʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝ-

ʥʷʪʴ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʙʠʦʧʨʝʧʘʨʘʪʦʚ. ɹʠʦʧʨʝʧʘʨʘ-
ʪʳ - ʧʨʠʨʦʜʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ (ʬʠʪʦʛʦʨʤʦʥʳ), ʚʣʠʷʶʱʠʝ ʥʘ 
ʞʠʟʥʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʘʩʪʝʥʠʡ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʩʦʨʪʦʚʳʤ ʨʘʟʣʠʯʠʷʤ ʠ 
ʥʝ ʦʢʘʟʳʚʘʶʱʠʝ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʣʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʪʦʢʩʠʯʝʩʢʦʛʦ 
ʜʝʡʩʪʚʠʷ. ʆʯʝʥʴ ʚʘʞʥʦ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ  
ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞ-

ʜʫ ʢʦʤʧʣʝʢʩʦʤ ʙʠʦʧʨʝʧʘʨʘʪʦʚ çʇʨʦʨʘʩʪʠʥ+ʇʦʣʠʩʪʠʥè ʠ ʥʦʨʤʘʤʠ ʤʠʥʝ-
ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʘʛʨʦʬʦʥ) ʥʘ ʨʘʥʥʝʩʧʝʣʦʤ ʩʦʨʪʝ ʢʘʨʪʦʬʝʣʷ ʋʜʘʯʘ ʚ 
ʂʍ çʏʝʨʥʦʟʝʤʴʝè ʑʠʛʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. 
ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʳʝ, ʪʦ-
ʚʘʨʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ  ʢʘʨʪʦʬʝʣʷ; 

- ʧʦʢʘʟʘʪʴ ʨʦʣʴ ʢʦʤʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘʨʘʪʦʚ çʇʨʦʨʘʩʪʠʥ + ʇʦʣʠʩʪʠʥè ʚ 
ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʥʘ ʨʘʟʥʳʭ ʬʦʥʘʭ ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ.  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ ʦʙʱʝʧʨʠʥʷʪʘʷ: 

25 ʩʤ ʭ 70 ʩʤ. ʇʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ. ʈʘʟʤʝʨ ʜʝʣʷʥʢʠ 84 ʤ 
2 
(4 ʨʷʜʢʘ ʧʦ 

30 ʤ ʜʣʠʥʦʡ). ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʜ  ʦʧʳʪʦʤ ʚ 2016 ʛʦʜʫ ï 2700 ʤ 
2
. ʊʝʭʥʦ-

ʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʦʙʱʝʧʨʠʥʷʪʘʷ ʧʦ ʎʏʈ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ 
ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. ʋʯʝʪ ʧʦʜʝʣʷʥʦʯʥʳʡ. ʇʦʩʘʜʢʘ ʧʨʦʚʝʜʝʥʘ ʚ ʪʨʝʪʴʶ ʜʝʢʘʜʫ 
ʘʧʨʝʣʷ, ʘ ʫʙʦʨʢʘ ï ʚ ʪʨʝʪʴʶ ʜʝʢʘʜʫ ʘʚʛʫʩʪʘ. ʇʦʜ ʢʘʨʪʦʬʝʣʴ ʚʥʦʩʠʣʠ ʘʟʦ-
ʬʦʩʢʫ ʩʦʛʣʘʩʥʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ ʫʨʦʞʘʡʥʦ-
ʩʪʠ ʧʨʦʚʝʜʝʥ ʧʦ ʤʝʪʦʜʠʢʝ ɻʦʩʩʦʨʪʩʝʪʠ.  
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ʇʨʠʚʦʜʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. 
ʊʘʥʦʩ ï ʬʫʥʛʠʮʠʜ ʜʣʷ ʦʙʨʘʙʦʪʦʢ ʧʨʦʪʠʚ ʬʠʪʦʬʪʦʨʦʟʘ ʠ ʘʣʴʪʝʨʥʘʨʠʦ-

ʟʘ, ʫʩʪʦʡʯʠʚʳʡ ʢ ʩʤʳʚʫ ʜʦʞʜʝʤ. ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʬʠʨʤʘ ɼʶʧʦʥ. ʉʦʜʝʨʞʠʪ 
ʬʘʤʦʢʩʘʜʦʥ (250 ʛ/ʣ) ʢʦʥʪʘʢʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʮʠʤʦʢʩʘʥʠʣ (250 ʛ/ʣ) ʣʦ-
ʢʘʣʴʥʦ-ʩʠʩʪʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʇʨʝʧʘʨʘʪʥʘʷ ʬʦʨʤʘ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʛʨʘ-
ʥʫʣʳ. ʅʦʨʤʘ ʨʘʩʭʦʜʘ 0,6 ʢʛ /ʛʘ. ʅʦʨʤʘ ʨʘʙʦʯʝʛʦ ʨʘʩʭʦʜʘ 400 ʣ/ʛʘ. 
ʇʨʝʩʪʠʞ ï ʠʥʩʝʢʪʦ-ʬʫʥʛʠʮʠʜʥʳʡ ʧʨʦʪʨʘʚʠʪʝʣʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙ-

ʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʨʦʪʠʚ ʛʨʳʟʫʱʠʭ ʠ ʩʦʩʫʱʠʭ ʚʨʝʜʠʪʝʣʝʡ (ʧʨʦʚʦʣʦʯʥʠʢ, 
ʢʦʣʦʨʘʜʩʢʠʡ ʞʫʢ, ʪʣʷ), ʘ ʪʘʢʞʝ ʙʦʣʝʟʥʝʡ (ʨʠʟʦʢʪʦʥʠʦʟ, ʧʘʨʰʘ). ʅʠʟʢʘʷ 
ʪʦʢʩʠʯʥʦʩʪʴ. ʅʦʨʤʘ: 0,7-1,0 ʣ/ʪ ʢʣʫʙʥʝʡ. ʂʦʥʮʝʥʪʨʘʪ ʩʫʩʧʝʥʟʠʠ. ɼʝʡʩʪ-
ʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ: ʠʤʠʜʘʢʣʦʧʨʠʜ 140 ʛ/ʣ, ʧʝʥʮʠʢʫʨʦʥ 150 ʛ/ʣ. 
ʇʨʦʨʘʩʪʠʥ. ʉʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʩʚʦʡʩʪʚʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩ-

ʪʘ, ʘʥʪʠʩʪʨʝʩʩʦʚʦʛʦ ʘʜʘʧʪʦʛʝʥʘ ʠ ʧʨʦʪʨʘʚʠʪʝʣʷ. ʉʦʜʝʨʞʠʪ: ʘʫʢʩʠʥʳ (ʥʝ 
ʤʝʥʝʝ 3 ʤʛ/ʣ); ʛʠʙʙʝʨʝʣʣʠʥʳ (ʥʝ ʤʝʥʝʝ 17 ʤʛ/ʣ), ʮʠʪʦʢʠʥʠʥʳ (ʥʘ ʤʝʥʝʝ 
500 ʤʛ/ʣ); ʛʫʤʠʥʦʚʳʝ ʠ ʬʫʣʴʚʦ-ʩʦʝʜʠʥʝʥʠʷ (ʥʝ ʤʝʥʝʝ 2000 ʤʛ/ʣ), ʢʦʤʧʣʝʢʩ 
ʤʘʢʨʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʘʩʪʝʥʠʡ ʬʦʨʤʝ; ʢʦʤʙʠʥʘʮʠʶ 
ʰʪʘʤʤʦʚ ʨʠʟʦʩʬʝʨʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.  
ʇʦʣʠʩʪʠʥ. ʇʨʝʧʘʨʘʪ ʜʣʷ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ. ʉʦʜʝʨʞʠʪ ʘʫʢʩʠʥʳ 

(3 ʤʛ/ʣ), ʛʠʙʙʝʨʝʣʣʠʥʳ (34 ʤʛ/ʣ), ʮʠʪʦʢʠʥʠʥʳ (500 ʤʛ/ʣ), ʛʫʤʠʥʦʚʳʝ ʠ 
ʬʫʣʴʚʦʩʦʝʜʠʥʝʥʠʷ 2000 ʤʛ/ʣ), ʢʦʤʧʣʝʢʩ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʦʤ-
ʙʠʥʘʮʠʠ ʰʪʘʤʤʦʚ ʨʠʟʦʩʬʝʨʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. çʇʦʣʠʩʪʠʥè ʫʩʢʦʨʷʝʪ 
ʧʨʦʭʦʞʜʝʥʠʝ ʬʘʟ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʧʦʚʳʰʘʝʪ ʠʤʤʫʥʠʪʝʪ ʨʘʩʪʝʥʠʡ, ʧʨʦ-
ʜʣʝʚʘʝʪ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ.  
ʈʘʩʭʦʜ  ʇʨʝʩʪʠʞʘ ï 3 ʣ ʜʦ 100 ʣ ʚʦʜʦʡ ʥʘ 3 ʪ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ/ʛʘ; 

ʇʨʦʨʘʩʪʠʥʘ ï  2 ʣ ʜʦ 200 ʣ ʚʦʜʦʡ (ʨʘʟʙʘʚʣʝʥʠʝ 1:100) ʥʘ 3 ʪ/ʛʘ; ʇʦʣʠʩʪʠʥʘ 
ï 3 ʣ ʜʦ 300 ʣ ʚʦʜʦʡ  (ʨʘʟʙʘʚʣʝʥʠʝ 1:100) ʥʘ 1 ʛʘ ʥʘ 1 ʦʙʨʘʙʦʪʢʫ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. 
ʉ ʨʦʩʪʦʤ ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʡ ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʫʚʝʣʠʯʠ-

ʚʘʶʪʩʷ (ʚʳʩʦʪʘ ʩ 20,6 ʜʦ 32,0 ʩʤ; ʯʠʩʣʦ ʣʠʩʪʴʝʚ ʚ ʢʫʩʪʝ ʩ 24,8 ʜʦ 80 ʰʪʫʢ; 
ʤʘʩʩʘ ʩʳʨʦʡ ʙʦʪʚʳ ʩʦ 150 ʜʦ 410 ʛ). ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 
ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʥʦʨʤʳ ʚʥʝʩʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʚʳʨʦʩʣʘ 
ʩ 0,15 ʤ

2 
ʜʦ 0,66 ʤ

2
; ʇʃʇ ʩ 6 ʜʦ 26,2 ʪʳʩ. ʤ 

2
/ʛʘ, ʌʇʇ ʩ 0,3 ʜʦ 1,5 ʤʣʥ.ʤ 

2
/ʛʘ ʩʫʪʢʠ).  
ʏʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ  (ʏʇʌ) ʩʥʠʞʘʣʘʩʴ ʦʪ ʥʦʨʤ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ 6,1 (ʢʦʥʪʨʦʣʴ ï ʙʝʟ ʫʜʦʙʨʝʥʠʡ) ʜʦ 3,4 ʛ/ʤ
2
/ʩʫʪʢʠ 

(ʥʦʨʤʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʘʤʘʷ ʚʳʩʦʢʘʷ). 
ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘʨʘʪʦʚ çʇʨʦʨʘʩʪʠʥ+ʇʦʣʠʩʪʠʥè ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʧʦʢʘʟʘʪʝʣʝʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ, ʧʨʠʯʝʤ ʚ ʧʨʷʤʦʡ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʦʢʘʟʘʪʝʣʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ (ʪʘʙʣʠʮʘ 1) ʤʘʢʩʠʤʘʣʴʥʦ ʤʝʥʷʶʪʩʷ ʦʪ ʢʦʤʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘ-
ʨʘʪʦʚ ʥʘ ʬʦʥʝ N60ʈ60ʂ60

 
(ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘ ʫʜʦʙʨʝʥʠʡ). ʉʥʠʞʝʥʠʝ ʏʇʌ 

ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʤʘʢʩʠʤʘʣʴʥʦ (ʥʘ 0,9 ʛ/ʤ 
2
 /ʩʫʪʢʠ). 
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ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ  
ʤʘʩʩʳ ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʥʘ ʨʘʟʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ 
ʬʦʥʘʭ 

 
ɺʘʨʠʘʥʪ 

ɺʳʩʦʪʘ 
ʢʫʩʪʘ, 
ʩʤ 

ʃʠ-
ʩʪʴʷ, 
ʰʪ/ 
ʢʫʩʪ 

ʄʘʩʩʘ 
ʩʳʨʦʡ 
ʙʦʪʚʳ, 
ʛ 

ʄʘʩʩʘ 
ʩʫʭʦʡ 
ʙʦʪʚʳ, 
ʛ 

ʇʣʦʱʘʜʴ 
ʣʠʩʪʴʝʚ, 
ʤ 

2
 

ʇʃʇ, 
ʪʳʩ. 
ʤ 

2
/ʛʘ 

ʌʇʇ, 
ʤʣʥ. ʤ

2

/ʛʘ 
ʩʫʪʢʠ 

ʏʇʌ, 
ʛ/ʤ 

2
 / 

ʩʫʪʢʠ 

ɹʝʟ 
ʫʜʦʙʨʝ-
ʥʠʡ (ʢ) 20,6 24,8 150,0 50,0 0,15 6,0 0,33 6,1 

+ (-) 
ʙʠʦʧʨʝ-
ʧʘʨʘʪʳ +7,9 +6,4 +50,0 +15,0 +0,06 +2,4 +0,13 -0,5 

N60ʈ60 

ʂ60 27,0 50,4 280,0 92,0 0,36 14,4 0,80 4,6 

+ (-) 
ʙʠʦʧʨʝ-
ʧʘʨʘʪʳ +11,0 +12,6 +40,0 +8,0 +0,13 +5,2 +0,3 -0,9 

N90ʈ90 

ʂ90 28,2 73,2 350,0 115,0 0,55 24,0 1,30 3,8 

+ (-) 
ʙʠʦʧʨʝ-
ʧʘʨʘʪʳ +14,8 +10 +50,0 +5,0 +0,14 +3,6 +0,2 -0,6 

N120ʈ120 

ʂ120 32,0 80,0 410,0 125,0 0,66 26,4 1,5 3,4 

+ (-) 
ʙʠʦʧʨʝ-
ʧʘʨʘʪʳ +13,0 +11,8 +60,0 +10,0 0,12 +4,8 +0,2 -0,3 

 
ʏʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ  (ʏʇʌ) ʩʥʠʞʘʣʘʩʴ ʦʪ ʥʦʨʤ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ 6,1 (ʢʦʥʪʨʦʣʴ ï ʙʝʟ ʫʜʦʙʨʝʥʠʡ) ʜʦ 3,4 ʛ/ʤ
2
/ʩʫʪʢʠ 

(ʥʦʨʤʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʘʤʘʷ ʚʳʩʦʢʘʷ). 
ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘʨʘʪʦʚ çʇʨʦʨʘʩʪʠʥ+ʇʦʣʠʩʪʠʥè ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʧʦʢʘʟʘʪʝʣʝʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ, ʧʨʠʯʝʤ ʚ ʧʨʷʤʦʡ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʦʢʘʟʘʪʝʣʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ (ʪʘʙʣʠʮʘ 1) ʤʘʢʩʠʤʘʣʴʥʦ ʤʝʥʷʶʪʩʷ ʦʪ ʢʦʤʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘ-
ʨʘʪʦʚ ʥʘ ʬʦʥʝ N60ʈ60ʂ60

 
(ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘ ʫʜʦʙʨʝʥʠʡ). ʉʥʠʞʝʥʠʝ ʏʇʌ 

ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʤʘʢʩʠʤʘʣʴʥʦ (ʥʘ 0,9 ʛ/ʤ 
2
 /ʩʫʪʢʠ). 

ʈʦʩʪ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʳʟʚʘʣ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 
ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʋʜʘʯʘ (ʪʘʙʣʠʮʘ 2). 
ɺ ʢʣʫʙʥʝʚʦʤ ʛʥʝʟʜʝ ʚʳʨʦʩʣʦ ʯʠʩʣʦ ʢʨʫʧʥʳʭ  ʢʣʫʙʥʝʡ (ʥʘ 2-2,4 ʰʪʫʢʠ) 

ʠ ʩʥʠʟʠʣʦʩʴ ʯʠʩʣʦ ʤʝʣʢʠʭ ʢʣʫʙʥʝʡ (ʩ 3 ʜʦ 2 ʰʪʫʢ). ʄʘʩʩʘ ʢʣʫʙʥʝʡ ʚʳʨʦʩ-
ʣʘ ʩ 200 ʛ ʜʦ 480 ʛ, ʘ ʤʘʩʩʘ ʩʨʝʜʥʝʛʦ ʢʣʫʙʥʷ ʩ 33 ʜʦ 75 ʛ.  
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ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʫ 
ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ ʥʘ ʨʘʟʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʥʘʭ 

ɺʘʨʠʘʥʪ 

ʏʠʩʣʦ ʢʣʫʙʥʝʡ  

ʚ ʢʫʩʪʝ, ʰʪ 

ʄ
ʘ
ʩʩ
ʘ
 
ʢ
ʣ
ʫ
ʙ

ʥ
ʝ
ʡ
,

 
ʛ
  

ʄ
ʘ
ʩʩ
ʘ
 
ʩ
ʨ
ʝ
ʜ
ʥ
ʝ
ʛ
ʦ

 

ʢ
ʣ
ʫ
ʙ
ʥ
ʷ

,
 
ʛ

 

ʋ
ʨ
ʦʞ
ʘ
ʡ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 
ʪ
/
ʛ
ʘ

 ʇʨʠʙʘʚʢʘ, 

% ʦʪ 

ʫ
ʜ
ʦ
ʙ
ʨ
ʝ
ʥ
ʠ
ʡ

 

ʙ
ʠ
ʦ
ʧ
ʨ
ʝ
ʧ
ʘ
ʨ
ʘ
ʪ
ʦ
ʚ

 

ʢ
ʨ
ʫ
ʧ
ʥ
ʳ
ʝ

 

ʩ
ʨ
ʝ
ʜ

ʥ
ʠ
ʝ

 

ʤ
ʝ
ʣʢ
ʠ
ʝ

 

ʚ
ʩ
ʝ
ʛ
ʦ 

ɹʝʟ  

ʫʜʦʙʨʝʥʠʡ (ʢ) - 3,0 3,0 6,0 200 33,3 5,2 - - 

+ (-) ʙʠʦʧʨʝ-

ʧʘʨʘʪʳ +1,5 -0,5 -1,5 -0,5 +110 +23,0 +1,7 - 33 

N60ʈ60ʂ60 2,0 2,2 2,0 6,2 450 72,5 10,7 106 - 

+ (-) ʙʠʦʧʨʝ-

ʧʘʨʘʪʳ +0,8 +0,8 -1,0 +0,6 +80,0 +5,4 +1,3 - 12 

N90ʈ90ʂ90 2,4 2,0 2,0 6,4 480 75,0 11,5 121 - 

+ (-) ʙʠʦʧʨʝ-

ʧʘʨʘʪʳ +0,1 +1,3 -0,5 +0,9 +100 +4,5 +1,5 - 13 

  N120ʈ120ʂ120 2,0 2,0 3,0 7,0 450 64,3 10,6 104 - 

+ (-) ʙʠʦʧʨʝ-

ʧʘʨʘʪʳ +0,3 +1,0 0 +1,3 +100 +1,9 +1,5 - 14 

ʅʉʈ05, ʪ/ʛʘ       0,9   

 
ʅʘ ʚʳʩʦʢʦʤ ʬʦʥʝ ʫʜʦʙʨʝʥʠʡ  (N120ʈ120ʂ120) ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʥʠʟʠʣʠʩʴ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʟʘʩʫʰʣʠʚʳʤ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ ʠ ʥʝ ʧʦʣʥʳʤ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʨʘʩʪʝʥʠʷʤʠ ʢʘʨʪʦʬʝʣʷ  ʠʟ ʧʦʯʚʳ. 
ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʦʪ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 104-121 % ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʢʦʥʪʨʦʣʶ, ʛʜʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʋʜʘʯʘ ʙʳʣʘ 5,2 ʪ/ʛʘ. 
ʇʨʠʯʝʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʘʚʢʘ 6,3 ʪ/ʛʘ ʠʣʠ 121 % ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʥʘ 
ʩʨʝʜʥʝʤ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (N90ʈ90ʂ90), ʘ ʤʠʥʠʤʘʣʴʥʘʷ ï 5,4 
ʪ/ʛʘ ʠʣʠ 104 % ʥʘ ʚʳʩʦʢʦʤ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (N120ʈ120ʂ120). 
ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘʨʘʪʦʚ çʇʨʦʨʘʩʪʠʥ + ʇʦʣʠʩʪʠʥè ʥʘ 

ʬʦʥʘʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʳʟʚʘʣʦ ʨʦʩʪ ʯʠʩʣʘ ʢʨʫʧʥʳʭ (+0,1-1,5 ʰʪ.) 
ʠ ʩʨʝʜʥʠʭ ʢʣʫʙʥʝʡ (+ 0,8-1,3 ʰʪ.) ʠ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʤʝʣʢʠʭ ʢʣʫʙʥʝʡ (-0,5-
1,5 ʰʪʫʢ). ʆʪʤʝʪʠʣʩʷ ʨʦʩʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʣʫʙʥʝʡ ʚ ʢʣʫʙʥʝʚʦʤ ʛʥʝʟʜʝ ʩ 6,0 
(ʢʦʥʪʨʦʣʴ) ʜʦ 8,3 ʥʘ ʚʳʩʦʢʦʤ ʬʦʥʝ ʫʜʦʙʨʝʥʠʡ (ʧʨʠʙʘʚʢʘ 0,6-1,3 ʰʪ.). 
ʄʘʩʩʘ ʢʣʫʙʥʝʡ ʧʦʜ ʢʫʩʪʦʤ ʚʳʨʦʩʣʘ ʩ 200 ʛ (ʢʦʥʪʨʦʣʴ) ʜʦ 580 ʛ (N90ʈ90ʂ90), 
ʘ ʤʘʩʩʘ ʩʨʝʜʥʝʛʦ ʢʣʫʙʥʷ ʩ 33,3 ʛ ʜʦ 79,5 ʛ. 
ʋʨʦʞʘʡʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ ʋʜʘʯʘ ʩʦʩʪʘʚʠʣʘ 13 ʪ/ʛʘ (ʧʨʠ-

ʙʘʚʢʘ 6,3 ʪ/ʛʘ ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ 1,5 ʪ/ʛʘ ʠʣʠ 13 % ʦʪ ʙʠʦʧʨʝʧʘ-
ʨʘʪʦʚ) ʥʘ ʬʦʥʝ N90ʈ90ʂ90. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʘʚʢʘ 
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ʫʨʦʞʘʷ ʦʪ ʢʦʤʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘʨʘʪʦʚ çʇʨʦʨʘʩʪʠʥ + ʇʦʣʠʩʪʠʥè ʚʳʜʝʣʝʥʘ 
ʥʘʤʠ ʥʘ ʬʦʥʝ ʙʝʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʨʘʚʥʘ 33 %.  
ʈʦʩʪ ʘʛʨʦʬʦʥʘ ʚʳʟʚʘʣ ʩʥʠʞʝʥʠʝ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʦʪ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʩ 

33 ʜʦ 12 %.  
ʊʦʚʘʨʥʦʩʪʴ ʢʣʫʙʥʝʡ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 6,8-12,6 % ʦʪ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʢʦ-

ʵʬʬʠʮʠʝʥʪʳ ʨʘʟʤʥʦʞʝʥʠʷ ʧʦ ʢʣʫʙʥʷʤ ʥʘ 1-1,2 ʠ ʧʦ ʤʘʩʩʝ ʥʘ 1,3-1,8.  
ɿʘʢʣʶʯʝʥʠʝ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʢʦʤʧʣʝʢʩʘ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

çʇʨʦʨʘʩʪʠʥ+ʇʦʣʠʩʪʠʥè ʦʪʤʝʯʝʥ ʥʘ ʩʨʝʜʥʝʤ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 
(N90ʈ90ʂ90). ʈʦʩʪ ʘʛʨʦʬʦʥʘ ʚʣʝʯʝʪ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʘ ʦʪ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. 
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THE IMPACT OF AGRO-INDUSTRIAL COMPLEX  
çMINERAL FERTILIZERS + BIOLOGICAL PRODUCTSè,  

THE PRODUCTIVITY OF THE POTATO  
Zasorina E. V., Veretennikov E. S, Shaljahina E.V. 

Abstract. The influence of complex biological products "Proractin + 
Palestin" on the performance of vegetative mass, yield structure and quality of 
potato tubers on different backgrounds mine-mineral fertilizers. 

Revealed a definite relationship between the complex biological products 
and norms of mineral fertilizers .  

Key words: potato, biological products, mineral fertilizers, productivity, in-
dicators of vegetative mass, photosynthetic capacity, yield structure 
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ɿʝʤʯʝʥʢʦʚ ɸ.ʅ., ʩʪʫʜʝʥʪ; ʕʥʟʝʢʨʝʡ ɽ.ʉ., ʩʪʫʜʝʥʪ, 

ʌɻɹʆʋ ɺʆ ʈɻɸʋ ï ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ.ʊʠʤʠʨʷʟʝʚʘ, ʈʦʩʩʠʷ 
 
ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʚʣʠʷʥʠʝ ʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ-

ʥʦʛʦ ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʥʝʩʝʥʠʝʤ ʨʘʩʯʝʪʥʦʡ ʜʦʟʳ 
ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʜʝʨʥʦʚʦ-
ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʎʈʅɿ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʚʥʝʩʝʥʠʝ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʧʨʠ 
ʧʦʤʦʱʠ ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ GreenSeekerRT 200,  ʧʦʟʚʦʣʷʝʪ ʨʘʮʠʦʥʘʣʴʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʜʦʙʨʝʥʠʷ ʠ çʚʳʨʘʚʥʠʚʘʪʴè ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʫʯʘʩʪʢʘʭ ʠʤʝʶʱʠʭ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ. ʇʦʣʫʯʝʥʥʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ 
ʢʫʣʴʪʫʨ ʠ ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 0,2-0,3 ʪ/ʛʘ ʠ 1,2 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʪʦʯʥʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʜʠʬʬʝʨʝʥ-

ʮʠʨʦʚʘʥʥʦʝ ʚʥʝʩʝʥʠʝ, ʬʦʪʦʤʝʪʨʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. 
 
ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʤʝ-

ʨʦʧʨʠʷʪʠʡ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ ʧʨʠ 
ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚ. ɺ ʩʠʩʪʝʤʝ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʦʜ-
ʥʠʤ ʠʟ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʚʥʝʩʝʥʠʝ 
ʫʜʦʙʨʝʥʠʡ [1]. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ, 
ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʟʘʪʨʘʪʥʦʡ ʩʪʘʪʴʝʡ ʨʘʩʭʦʜʦʚ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʢʘʟʳʚʘʝʪ-
ʩʷ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɼʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʚʥʝʩʝ-
ʥʠʝ ʫʜʦʙʨʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʫʩʨʝʜʥʝʥʥʦʡ ʜʦʟʦʡ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝ-
ʣʝʥʥʦʡ ʧʦ ʚʩʝʤʫ ʧʦʣʶ. ʈʘʩʯʝʪ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 
ʜʘʥʥʳʤ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʦʛʦ ʦʢʦʣʦ 1 ʨʘʟʘ ʚ 5 ʣʝʪ. 
ʅʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʫʜʥʦ ʥʘʡʪʠ ʧʦʣʷ ʩ ʦʜʠʥʘʢʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʵʣʝʤʝʥ-
ʪʦʚ ʧʠʪʘʥʠʷ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ. ʇʦʵʪʦʤʫ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʚʥʝʩʝʥʠʝ 
ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 
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ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʠ, ʪ.ʢ. ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʚʥʫʪʨʠʧʦʣʴʥʫʶ ʚʘʨʠʘ-
ʙʝʣʴʥʦʩʪʴ. 
ʇʝʨʝʨʘʩʯʝʪ ʜʦʟʳ ʚʥʦʩʠʤʦʛʦ ʫʜʦʙʨʝʥʠʷ ʩ ʫʯʝʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʣʷ ʤʦʞʝʪ ʚʝʩʪʠʩʴ ʚ ʨʝʞʠʤʝ off-line ʠ on-line. ɼʣʷ ʚʥʝ-
ʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ ʨʝʞʠʤʝ off-line ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʢʘʨʪʠʨʦʚʘʥʠʝ 
ʧʦʣʝʡ: ʦʪʦʙʨʘʪʴ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʩ ʪʦʯʥʦʡ ʧʨʠʚʷʟʢʦʡ ʩ ʧʦʤʦʱʴʶ ʩʠʩ-
ʪʝʤ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ; ʧʨʦʚʝʩʪʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 
ʦʙʨʘʟʮʦʚ; ʧʦʩʪʨʦʠʪʴ ʢʘʨʪʫ-ʟʘʜʘʥʠʝ ʠ ʧʝʨʝʥʝʩʪʠ ʧʦʣʫʯʝʥʥʫʶ ʢʘʨʪʫ-
ʟʘʜʘʥʠʝ ʥʘ ʙʦʨʪʦʚʦʡ ʢʦʤʧʴʶʪʝʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʦʩʥʘʱʝʥ-
ʥʦʡ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ GPS-ʧʨʠʝʤʥʠʢʦʤ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ 
ʤʦʞʥʦ ʚʥʦʩʠʪʴ ʦʩʥʦʚʥʦʝ ʫʜʦʙʨʝʥʠʝ ʜʦ ʚʳʩʝʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʢʫʣʴʪʫʨʳ. ʇʦʜʢʦʨʤʢʠ ʫʜʦʙʨʝʥʠʷʤʠ ʣʫʯʰʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʨʝʞʠʤʝ  on-
line. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢʫʣʴ-
ʪʫʨʳ ʢ ʵʣʝʤʝʥʪʘʤ ʧʠʪʘʥʠʷ, ʪ.ʝ. ʟʘʜʘʪʴ ʘʣʛʦʨʠʪʤ ʧʝʨʝʩʯʝʪʘ ʧʦʢʘʟʘʥʠʡ ʧʨʠ-
ʙʦʨʘ ʩʢʘʥʠʨʫʶʱʝʛʦ ʚʝʛʝʪʠʨʫʶʱʠʝ ʧʦʩʝʚʳ ʠ ʜʦʟʳ ʚʥʦʩʠʤʳʭ ʧʦʜʢʦʨʤʦʢ.  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʦʩʥʦʚʘʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʚʥʝʩʝʥʠʝ ʘʟʦʪ-

ʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʩʝʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʦʜ 

ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʪʘʨʰʝʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ɺʅʀ-
ʀɸ ʠʤʝʥʠ ɼ.ʅ. ʇʨʷʥʠʰʥʠʢʦʚʘ, ʜʦʢʪʦʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢʫ ɸʬʘ-
ʥʘʩʴʝʚʘ ʈ.ɸ. ʚ ʫʩʣʦʚʠʷʭ ʇʦʣʝʚʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ 
ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ (ʛ. ʄʦʩʢʚʘ). ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ 
ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ. ʈʝʟʫʣʴʪʘʪʳ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʯʚʳ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʦʥʘ ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʘ ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, ʦʧʨʝ-
ʜʝʣʝʥʥʳʭ ʧʦ ʤʝʪʦʜʫ ʂʠʨʩʘʥʦʚʘ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʩʦʩʪʘʚ-
ʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 283 ʤʛ/ʢʛ, ʢʘʣʠʷ ï 134 ʤʛ/ʢʛ, ʱʝʣʦʯʥʦ-ʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ 
6,3 ʤʛ/ʢʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʴʮʠʷ 7,0 ʤʛ/ʵʢʚ/100 ʛ, ʤʘʛʥʠʷ ï 1,3 ʤʛ-ʵʢʚ/100 ʛ. 
ʉʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ ï 80 %. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʠʤ 
ʫʨʦʚʥʝʤ ʢʠʩʣʦʪʥʦʩʪʠ (ʨʅ 4,8, ʅʛ 2,0 ʤʛ-ʵʢʚ/100 ʛ), ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 
ʛʫʤʫʩʘ (1,9 %). ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʝʪ ʪʨʠ ʚʘʨʠʘʥʪʘ: ʢʦʥʪʨʦʣʴ (ʙʝʟ ʧʦʜ-
ʢʦʨʤʢʠ ʘʟʦʪʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ); ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʚʥʝʩʝʥʠʝ ʘʟʦʪʥʳʭ 
ʫʜʦʙʨʝʥʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴ ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠ-
ʢʘ GreenSeekerRT 200 ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ NTechIndustries; ʚʥʝʩʝʥʠʝ ʧʦʜ-
ʢʦʨʤʢʠ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʦʟʦʡ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʩʣʝ-

ʜʫʶʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨʘʭ: ʷʨʦʚʦʡ ʷʯʤʝʥʴ, ʛʦʨʯʠʮʘ, ʷʨʦ-
ʚʘʷ ʪʨʠʪʠʢʘʣʝ, ʢʘʨʪʦʬʝʣʴ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʡ ʢʦʵʬ-
ʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʠʥʜʝʢʩʦʤ NDVI ʩʥʷʪʳʤ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 
ʧʦʩʝʚʦʚ ʧʝʨʝʜ ʚʥʝʩʝʥʠʝʤ ʧʦʜʢʦʨʤʢʠ ʘʟʦʪʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʠ ʫʨʦʞʘʡʥʦ-
ʩʪʴʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ 
ʨʘʟʥʳʭ ʜʦʟ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʊʘʢʞʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʧʨʠ-
ʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʜʝʣʷʥʢʘʭ ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʚʥʝ-
ʩʝʥʠʝʤ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʧʦʣʫʯʝʥʥʦʡ 
ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʬʠʢʩʠʨʦʚʘʥʥʦʡ-ʨʘʩʯʝʪʥʦʡ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ. ɺ ʧʦʩʝʚʘʭ 
ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 0,2-0,3 ʪ/ʛʘ (2014-2015 ʛʛ), ʚ ʧʦʩʘʜ- 
ʢʘʭ ʢʘʨʪʦʬʝʣʷ (2016 ʛ.) ï 1,2 ʪ/ʛʘ.  
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ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ 
ʜʘʥʥʳʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦ-
ʚʳʭ ʢʫʣʴʪʫʨ ʠ ʢʘʨʪʦʬʝʣʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʚʥʝʩʝ-
ʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʥʘʜ ʢʦʥʪʨʦʣʝʤ, ʥʦ ʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 
ʧʦʜʢʦʨʤʦʢ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʦʟʦʡ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 
ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʭ ʧʨʠʤʝʥʝʥʠʝ. ʀʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ GreenSeekerRT 200 ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 
ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʦʩʪʦʷʥʠʶ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʠ ʚʥʝʩʪʠ 
ʥʝʦʙʭʦʜʠʤʫʶ ʜʦʟʫ ʫʜʦʙʨʝʥʠʡ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʣʝʡ.  

 
ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʪʦʯʥʦʛʦ ʟʝʤ-
ʣʝʜʝʣʠʷ / ʌ.ɻ. ɹʘʢʠʨʦʚ, ɸ.ʇ. ɼʦʣʤʘʪʦʚ, ʄ.ʈ. ʂʫʨʘʤʰʠʥ, ɺ.ɺ. ʃʶʙʯʠʯ // 
ʀʟʚʝʩʪʠʷ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2012. 
ˉ 1-1 (ʊʦʤ 33). ʉ. 73-75. 

 
FEATURES VARIABLE RATE APPLICATION OF NITROGEN  

FERTILIZERS IN PRECISION FARMING SYSTEM IN MOSCOW REGION 
Shuklina.O.A., Zemchenkov A.N., Enzekrey E.S. 

Abstract. Presents the impact and benefit of variable rate application of ni-
trogen fertilizer in comparison with the introduction of the calculated dose on 
the yield of agricultural crops in the conditions of sod-podzolic soils CRNS. 
Differential application generated by the optical sensor GreenSeekerRT 200, 
allows efficient use of fertilizers, and level the yield in areas with spatial heter-
ogeneity. The resulting yield increase of grain crops and potatoes is 0.2-0.3 t/ha 
and 1.2 t/ha, respectively. 

Key words: nitrogen fertilizer, precision farming, differential application, 
and photometric diagnostics. 
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ɺʃʀʗʅʀɽ ʄʀʂʈʆʋɼʆɹʈɽʅʀʁ ʌɽʈʊʀʂʉ ʄɸʈʂɸ ɹ, ɹʆʈʆ-ʅ  
ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʇʆɼʉʆʃʅɽʏʅʀʂɸ ʀ ɽɻʆ ʂɸʏɽʉʊɺʆ 

ɿʚʷʛʠʥʘ ʅ.ʇ., ʢʘʥʜʠʜʘʪ ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ; 
ɹʝʩʝʜʠʥ ʅ.ɺ., ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, ʈʦʩʩʠʷ 
 
ɸʥʥʦʪʘʮʠʷ. ʅʘ ʚʘʨʠʘʥʪʝ ʩ ʦʜʥʦ (ʧʦ 4 ʣ/ʛʘ - ʚ ʬʘʟʫ 6-8 ʣʠʩʪʴʝʚ) ʠ ʜʚʫʭ 

ʢʨʘʪʥʦʤ (ʧʦ 2 + 2 ʣ/ʛʘ - ʚ ʬʘʟʫ 6-8 ʣʠʩʪʴʝʚ ʠ ʜʦ ʙʫʪʦʥʠʟʘʮʠʠ) ʚʥʝʩʝʥʠʝʤ 
ʧʨʝʧʘʨʘʪʦʚ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ, ɹʦʨʦ-ʅ, ʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʝ 
ʧʦʣʫʯʝʥʘ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ - 18,4 ʠ 18,7 ʮ/ʛʘ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʩʦʣʥʝʯʥʠʢ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʦ-

ʜʝʨʞʘʥʠʝ ʞʠʨʘ. 
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ɺʚʝʜʝʥʠʝ. ʇʦʜʩʦʣʥʝʯʥʠʢ ʚʦ ʚʨʝʤʷ ʨʦʩʪʘ ʠʩʧʦʣʴʟʫʝʪ ʥʝ ʪʦʣʴʢʦ ʦʩʥʦʚ-
ʥʳʝ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ, ʥʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ. ɼʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚʳʩʦʢʠʭ 
ʫʨʦʞʘʝʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʜʦ ʟʥʘʪʴ, ʢʘʢʠʝ ʫʜʦʙʨʝʥʠʷ ʥʫʞʥʦ 
ʚʥʦʩʠʪʴ ʧʦʜ ʧʦʜʩʦʣʥʝʯʥʠʢ. ʊʨʘʜʠʮʠʦʥʥʳʝ  ʫʜʦʙʨʝʥʠʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ 
ʥʘʯʘʣʴʥʳʝ ʬʘʟʳ ʨʦʩʪʘ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝ-
ʩʪʘʙʠʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʯʘʩʪʦ ʙʳʚʘʶʪ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤʠ, ʧʦʵʪʦʤʫ ʨʝ-
ʢʦʤʝʥʜʫʝʪʩʷ ʜʦʧʦʣʥʠʪʴ ʥʘ ʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʫʶ ʚʥʝʢʦʨʥʝʚʫʶ ʧʦʜʢʦʨʤʢʫ 
ʤʠʢʨʦʫʜʦʙʨʝʥʠʷʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝ-
ʤʝʥʪʦʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʥʦʨʤʘʣʴ-
ʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʧʨʠʤʝʥʝʥʠʷ ʪʦʣʴʢʦ ʤʠʥʝ-
ʨʘʣʴʥʳʭ ʠʣʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʝʜʦʩʪʘʪʦʯʥʦ. 
ʎʝʣʴʁ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʌʝʨ-

ʪʠʢʩ ʤʘʨʢʘ ɹ, ɹʦʨʦ-ʅ ʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʝ, ʥʘ ʫʨʦʞʘʡ ʠ ʝʛʦ ʢʘʯʝʩʪʚʦ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʆʆʆ çʂʫʨʩʢ-ɸʛʨʦè, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʂʫʨ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʂʫʨʩʢʦʤ ʨʘʡʦʥʝ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʩʝʨʳʭ 
ʣʝʩʥʳʭ ʧʦʯʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝ-
ʜʝʣʘʭ ʦʪ 3 ʜʦ 5 %. 
ʆʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʦʩʣʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʧʦʜ ʧʦʜʩʦʣʥʝʯʥʠʢ 

ʥʘ ʟʝʨʥʦ ʧʨʦʚʝʜʝʥʘ ʥʘ ʛʣʫʙʠʥʫ 14-16 ʩʤ ɹɼʄ-6. 
ʄʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ ï ɸʤʤʦʬʦʩʢʫ, 100 ʢʛ/ʛʘ ʚ ʬʠʟʠʯʝʩʢʦʤ ʚʝʩʝ 

ʚʥʝʩʣʠ, ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʝʜʧʦʩʝʚʥʦʡ ʢʫʣʴʪʠʚʘʮʠʠ 
ʥʘ ʛʣʫʙʠʥʫ ʧʦʩʝʚʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ ʟʝʨʥʦ. ɻʠʙʨʠʜ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ï 
ʇ64ʃɽ19 ʬʠʨʤʳ ʇʠʦʥʝʨ, ʧʦʩʝʷʣʠ 13 ʘʧʨʝʣʷ 2016 ʛʦʜʘ. 
ʇʝʨʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʦʚʝʜʝʥʘ ʤʠʢʨʦʫʜʦʙʨʝʥʠ-

ʝʤ ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ, ɹʦʨʦ-ʅ (ʩʭʝʤʘ ʦʧʳʪʘ ʪʘʙʣʠʮʘ 1) ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 
0,5, 2 ʠ 4 ʣ/ʛʘ 2 ʤʘʷ 2016 ʛʦʜʘ. ʇʨʝʧʘʨʘʪ ʚʥʦʩʠʣʠ ʚ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʩ ʛʝʨʙʠ-
ʮʠʜʦʤ ʧʨʦʪʠʚ ʜʚʫʜʦʣʴʥʳʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ï ʕʢʩʧʨʝʩʩ, ɺɼɻ (750 ʛ/ʢʛ) ï 
50 ʛ/ʛʘ. 
ɺʪʦʨʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʜʦ ʬʘʟʳ çʙʫʪʦʥʠʟʘʮʠʷè 

ʧʨʦʚʝʜʝʥʘ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ, ɹʦʨʦ-ʅ (ʩʭʝʤʘ ʦʧʳʪʘ ʪʘʙ-
ʣʠʮʘ 1) ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 0,5 ʠ 2 ʣ/ʛʘ 1 ʠʶʥʷ 2016 ʛʦʜʘ. ʇʨʝʧʘʨʘʪ ʚʥʦʩʠʣʠ 
ʯʝʨʝʟ 10 ʜʥʝʡ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʘ ʧʨʦʪʠʚ ʟʣʘʢʦʚʳʭ ʩʦʨʥʳʭ ʨʘʩʪʝ-
ʥʠʡ ï ʃʝʛʠʦʥ, ʂʕ (240 ʛ/ʣ) 0,4 ʣ/ʛʘ + ʍʝʣʧʝʨ 0,4 ʣ/ʛʘ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʦʜʩʦʣʥʝʯ-

ʥʠʢʘ, ʜʦʢʘʟʳʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʤʝʩʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʌʝʨ-
ʪʠʢʩ ʤʘʨʢʘ ɹ - 4 ʣ/ʛʘ ɹʦʨʦ-ʅ - 4 ʣ/ʛʘ, ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ ï 2+2 ʣ/ʛʘ ɹʦʨʦ-ʅ ï 
2+2 ʣ/ʛʘ. ʉʨʝʜʥʠʡ ʜʠʤʝʪʨ ʢʦʨʟʠʥʢʠ ʥʘ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʙʦʣʴʰʝ ʥʘ 0,6 ʠ 0,5 ʩʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 10,7 ʩʤ. 
ʇʨʦʮʝʥʪ ʧʫʩʪʦʟʝʨʥʦʩʪʠ ʤʝʥʴʰʝ ʥʘ 7,2 ʠ 9,8 %, ʥʘ ʢʦʥʪʨʦʣʝ 19,6 %. 
ʄʘʩʩʘ ʩʝʤʷʥ ʩ ʢʦʨʟʠʥʢʠ ʩʦʩʪʘʚʣʷʝʪ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦ 4 

ʣ/ʛʘ ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ ʠ ɹʦʨʦ-ʅ 28,7 ʛ, ʩ ʜʚʫʭʢʨʘʪʥʳʤ ʚʥʝʩʝʥʠʝʤ ʵʪʠʭ ʧʨʝ-
ʧʘʨʘʪʦʚ ʧʦ 2 ʣ/ʛʘ ʚ ʬʘʟʫ 6-8 ʣʠʩʪʴʝʚ ʠ ʜʦ ʙʫʪʦʥʠʟʘʮʠʠ 29,5 ʛ, ʥʘ ʢʦʥʪʨʦʣʴ-
ʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʣʷʝʪ 25,5 ʛ. 
ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (ʪʘʙʣʠʮʘ 1) ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠ-

ʘʥʪʝ ʙʝʟ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ ʠ ɹʦʨʦ-ʅ ʩʦʩʪʘʚʣʷʝʪ 17,4 ʮ/ʛʘ. 
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ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 
2016 ʛ. 

ɺʘʨʠʘʥʪ 
ʉʦʜʝʨʞʘ-
ʥʠʝ ʞʠʨʘ, 

% 

+,- 
ʢ ʢʦʥʪʨʦʣʶ 

ʋʨʦʞʘʡ-
ʥʦʩʪʴ, 
ʮ/ʛʘ 

+,- 
ʢ ʢʦʥ- 
ʪʨʦʣʶ 

ʂʦʥʪʨʦʣʴ,  
ʙʝʟ ʦʙʨʘʙʦʪʢʠ 41,96 - 17,4 - 
ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ - 
0,5 ʣ/ʛʘ 
ɹʦʨʦ-ʅ- 0,5 ʣ/ʛʘ 47,55 5,59 17,8 0,4 
ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ - 
0,5+0,5 ʣ/ʛʘ 
ɹʦʨʦ-ʅ- 0,5+0,5 ʣ/ʛʘ 48,80 6,84 18,1 0,7 
ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ - 4 
ʣ/ʛʘ 
ɹʦʨʦ-ʅ - 4 ʣ/ʛʘ 50,05 8,09 18,4 1,0 
ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ - 2 
+ 2 ʣ/ʛʘ 
ɹʦʨʦ-ʅ - 2 + 2 ʣ/ʛʘ 51,29 9,33 18,7 1,3 

ʅʉʈ 05   0,8  

 
ʅʘ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʧʨʝʚʳʰʘʝʪ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʥʘ 0,4 ʠ 0,7 ʮ/ʛʘ, ʥʦ ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ 
ʫʨʦʞʘʡʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝ ʩʫʱʝʩʪʚʝʥʥʳʤ. 
ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʦʜʥʦ ʠ ʜʚʫʭ ʢʨʘʪ-

ʥʳʤ ʚʥʝʩʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʧʦ 4 ʣ/ʛʘ ʠ 2 + 2 ʣ/ʛʘ, ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʧʦʜʩʦʣ-
ʥʝʯʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʩʭʝʤʝ ʦʧʳʪʘ (ʪʘʙʣʠʮʘ 1) ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ, ɹʦʨʦ-
ʅ ʠ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 18,4 ʠ 18,7 ʮ/ʛʘ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 1,0 ʠ 
1,3 ʮ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥ-
ʥʳʤ, ʪʘʢ ʢʘʢ ʅʉʈ 05 ï 0,8 ʮ/ʛʘ. 
ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʥʘ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʠʟʤʝʥʷʣʦʩʴ ʚ ʩʪʦʨʦʥʫ ʫʚʝ-

ʣʠʯʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ 
ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ, ɹʦʨʦ-ʅ. ʇʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʩʦʩʪʘʚʣʷʶʪ ʥʘ ʚʘ-
ʨʠʘʥʪʝ ʩ ʦʜʥʦʢʨʘʪʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ 4 ʣ/ʛʘ ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ, ɹʦʨʦ-ʅ - 50,05 
%, ʩ ʜʚʫʭʢʨʘʪʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ 2+2 ʣ/ʛʘ ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ, ɹʦʨʦ-ʅ ï 51,29 
%. ʕʪʦ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʘ 8,09 ʠ 9,33 %, ʛʜʝ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ 
ʚʘʨʠʘʥʪʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʩʦʩʪʘʚʣʷʝʪ 41,96 %.  
ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʪʦʤ, ʯʪʦ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ ʧʦʜ-
ʩʦʣʥʝʯʥʠʢʘ ʧʦʣʫʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʤʝʩʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ 
ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ ï 2 ʣ/ʛʘ, ɹʦʨʦ-ʅ ï 2 ʣ/ʛʘ ʚ ʬʘʟʫ 6-8 ʣʠʩʪʴʝʚ ʠ ʚʪʦʨʦʝ ʚʥʝʩʝ-
ʥʠʝ ʧʝʨʝʜ ʬʘʟʦʡ ʙʫʪʦʥʠʟʘʮʠʷ - ʌʝʨʪʠʢʩ ʤʘʨʢʘ ɹ ï 2 ʣ/ʛʘ, ɹʦʨʦ-ʅ ï 2 ʣ/ʛʘ. 
ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 18,7 ʮ/ʛʘ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ - 51,29 %. 
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NFLUENCE OF MICROFERTILIZERS VERTEX GRADE B, 

BORO-N ON SUNFLOWER YIELD AND QUALITY 
Zvyagina N. P., Besedin N. In.  

Abstract. When one (at 4 l/ha in the phase of 6-8 leaves) and two times by 
(for 2 + 2 l/ha in the phase of 6-8 leaves and budding) making products in the 
tank mixture Vertix grade B, Boro-N on sunflower yield high yield respectively 
18.4 and 18.7 t/ha. 

Key words: sunflower, micronutrient, yield, fat content. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʢʘʨʙʘʤʠʜʥʦ-ʘʤʤʠʘʯʥʦʡ ʩʤʝʩʠ (ʂɸʉ) ʥʘ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ. ʋʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 4-ʛʦ (100 ʣ/ʛʘ) ʠ 10-ʛʦ (100 ʣ/ʛʘ) 
ʣʠʩʪʘ ʧʦʚʳʰʘʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 11 ʮ/ʛʘ, ʠʣʠ 11,7 %, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 
ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ.  
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ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʘ ʘʟʦʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ 
ʟʝʤʣʝʜʝʣʠʷ, ʘ ʝʝ ʠʟʫʯʝʥʠʝ - ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʘʛʨʦʭʠʤʠʠ [1]. ɹʦʣʝʝ 70 % 
ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʶʪ ʥʠʟʢʫʶ ʠ ʦʯʝʥʴ ʥʠʟʢʫʶ ʦʙʝʩʧʝ-
ʯʝʥʥʦʩʪʴ ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ ʘʟʦʪʘ [2]. ʇʦʪʨʝʙʥʦʩʪʴ ʟʝʤʣʝʜʝʣʠʷ ʦʙʣʘʩ-
ʪʠ ʚ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʷʭ ʧʦ ʜʘʥʥʳʤ ʌɻɹʋ ɻʉɸʉ çʂʫʨʩʢʘʷè ʩʦʩʪʘʚʣʷʝʪ 
56,6 ʪʳʩ. ʪʦʥʥ ʜ.ʚ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʘʟʦʪʥʳʭ ʫʜʦʙ-
ʨʝʥʠʡ [3]. ʆʜʥʠʤʠ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦʙʝʩ-
ʧʝʯʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʘʟʦʪʦʤ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʞʠʜʢʠʭ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ 
ʷʚʣʷʝʪʩʷ ʂɸʉ [4]. 
ʂʘʨʙʘʤʠʜʥʦ-ʘʤʤʠʘʯʥʘʷ ʩʤʝʩʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʪʚʦʨʳ ʘʤʤʠʘʯ-

ʥʦʡ ʩʝʣʠʪʨʳ ʠ ʢʘʨʙʘʤʠʜʘ, ʩʤʝʰʘʥʥʳʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʧʦʨʮʠʠ. ʕʪʦ 
ʫʜʦʙʨʝʥʠʝ ʫʥʠʢʘʣʴʥʦ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ, ʧʦʩʢʦʣʴʢʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʥʝʛʦ 
ʚʭʦʜʷʪ ʪʨʠ ʬʦʨʤʳ ʘʟʦʪʘ: ʥʠʪʨʘʪʥʳʡ, ʘʤʤʦʥʠʡʥʳʡ ʠ ʘʤʠʜʥʳʡ. ʆʥʦ ʠʤʝʝʪ 
ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤʠ ʘʟʦʪʥʳʤʠ ʫʜʦʙʨʝ-
ʥʠʷʤʠ. ɺ ʩʣʫʯʘʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʣʥʘʷ ʤʝʭʘʥʠʟʘʮʠʷ 
ʧʨʦʮʝʩʩʦʚ ʭʨʘʥʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʚʥʝʩʝʥʠʷ ʚ ʧʦʯʚʫ, ʧʦʚʳʰʘʝʪʩʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʤʫ ʚʥʝʩʝʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʪʚʝʨʜʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʂɸʉ 

ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʚ  ʫʩʣʦʚʠʷʭ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʂʫʨ-
ʩʢʦʡ ʦʙʣʘʩʪʠ.  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʮʝʣʠ ʚ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ ʂʫʨʩʢʦʛʦ ʅʀʀ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
(ʢʘʬʝʜʨʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʂʫʨʩʢʦʡ ɻʉʍɸ) ʦʧʨʝʜʝʣʷʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʢʘʨʙʘʤʠʜʥʦ-ʘʤʤʠʘʯʥʦʡ ʩʤʝʩʠ (ʂɸʉ) ʥʘ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ. ʉʭʝʤʘ ʦʧʳʪʘ 
ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ:  
1) ʂʦʥʪʨʦʣʴ  - ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 
2) ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʂɸʉ ʚ ʬʘʟʝ 4-ʛʦ ʣʠʩʪʘ ʚ ʜʦʟʝ 100 ʣ/ʛʘ + ʦʙʨʘ-

ʙʦʪʢʘ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 10 ʣʠʩʪʘ ʚ ʜʦʟʝ 100 ʣ/ʛʘ 
ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʥʦʟʝʤʦʤ ʪʠʧʠʯʥʳʤ ʤʦɦ -

ʥʳʤ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ.  
ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʫʯʰʠʝ ʘʛʨʦʪʝʭ-

ʥʠʯʝʩʢʠʝ ʩʨʦʢʠ ʠ ʚ ʦʩʥʦʚʥʦʤ ʪʝʤʠ ʞʝ ʤʘʰʠʥʘʤʠ ʠ ʦʨʫʜʠʷʤʠ, ʢʦʪʦʨʳʝ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɻʠʙʨʠʜ ʢʫʢʫʨʫʟʳ: ɼʝʣʠʪʦʧ. 
ʉʧʦʩʦʙ ʧʦʩʝʚʘ - ʰʠʨʦʢʦʨʷʜʥʳʡ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 70 ʩʤ. ʆʙʨʘʙʦʪʢʫ 
ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ ʧʨʝʧʘʨʘʪʦʤ ʂɸʉ ʧʨʦʚʦʜʠʣʠ ʨʘʥʮʝʚʳʤ ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʦʧʳʪʘ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥ-
ʥʳʭ ʧʨʠʤʝʥʷʣʩʷ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ɹ.ɸ. 
ɼʦʩʧʝʭʦʚʘ [5].  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʢʫʢʫ-

ʨʫʟʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʂɸʉ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʩʝʚʦʚ 
ʢʫʢʫʨʫʟʳ ʦʢʘʟʳʚʘʣʦ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʝʥʠʷ, ʫʩʢʦʨʷʣʦ ʥʘ-
ʩʪʫʧʣʝʥʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʨʘʟʚʠʪʠʷ. ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ 
ʧʨʝʧʘʨʘʪʦʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʜʣʠʥʝʥʠʶ ʧʝʨʠʦʜʘ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʢʫ-
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ʢʫʨʫʟʳ: ʬʘʟʳ ʩʦʟʨʝʚʘʥʠʷ (ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʘʷ ʠ ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ) ʥʘʩʪʫ-
ʧʘʣʠ ʥʘ 2 ʜʥʷ ʧʦʟʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ.  
ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʂɸʉ ʥʘ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʦʢʘʟʳʚʘʣʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ. ɼʚʫʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ 
ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 4-ʛʦ ʠ 10-ʛʦ ʣʠʩʪʘ ʧʦʚʳʰʘʣʘ: ʦʟʝʨʥʝʥʥʦʩʪʴ ʧʦʯʘʪʢʘ ʥʘ 6 
ʰʪ., ʤʘʩʩʫ ʦʜʥʦʛʦ ʧʦʯʘʪʢʘ ʥʘ ï 20 ʛ., ʤʘʩʩʫ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ ʧʦʯʘʪʢʘ ï ʥʘ 16 
ʛ., ʤʘʩʩʫ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʥʘ 13 ʛ., ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. 
ʃʫʯʰʘʷ ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ ʚ ʚʘʨʠʘʥʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʘ 

ʂɸʉ ʦʙʝʩʧʝʯʠʚʘʣʘ ʧʦʣʫʯʝʥʠʶ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʢʫʨʫʟʳ. 
ʊʘʢ, ʜʚʫʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʢʘʨʙʘʤʠʜʥʦ-ʘʤʤʠʘʯʥʦʡ ʩʤʝʩʴʶ ʚ ʬʘʟʝ 
4 ʠ 10 ʣʠʩʪʘ ʚ ʜʦʟʝ 100 ʣ/ʛʘ ʧʦʚʳʰʘʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ ʥʘ 11,0 ʮ/ʛʘ, 
ʫʚʝʣʠʯʠʚʘʣʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʟʝʨʥʝ ï ʥʘ 0,36 %, ʢʨʘʭʤʘʣʘ ï ʥʘ 0,8 
%, ʞʠʨʘ ʥʘ - 0,42 % (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ʂɸʉ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ 

ʢʫʢʫʨʫʟʳ 
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ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʧʨʝʧʘʨʘʪʦʤ ʂɸʉ ʧʦʚʳʰʘʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫ-

ʟʳ ʥʘ 11 ʮ/ʛʘ (ʧʨʠ ʮʝʥʝ ʨʝʘʣʠʟʘʮʠʠ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʨʘʚʥʦʡ 9 ʨʫʙ./ʢʛ, ʩʪʦʠ-
ʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʠʣʘ 9900 ʨʫʙ.) ʠ ʧʨʠ ʧʨʷʤʳʭ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʂɸʉ 
ʨʘʚʥʳʭ 2348 ʨʫʙ/ʛʘ, ʦʙʝʩʧʝʯʠʚʘʣʘ ʧʦʣʫʯʝʥʠʝ 7552 ʨʫʙ/ʛʘ ʫʩʣʦʚʥʦ ʯʠʩʪʦʛʦ 
ʜʦʭʦʜʘ, ʪ.ʝ. ʙʳʣʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ. 
ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʨʙʘʤʠʜʥʦ-ʘʤʤʠʘʯʥʦʡ ʩʤʝʩʠ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ 
ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʚ ʫʩʣʦʚʠʷʭ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ.  
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʂɸʉ ʧʨʠ ʜʚʫʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʩʝʚʦʚ ʚ ʬʘ-

ʟʝ 4-ʛʦ (100 ʣ/ʛʘ)  ʠ 10-ʛʦ (100 ʣ/ʛʘ) ʣʠʩʪʘ ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡ-
ʥʦʩʪʠ ʢʫʢʫʨʫʟʳ ʥʘ 11 ʮ/ʛʘ, ʠʣʠ 11,7 %, ʫʣʫʯʰʘʣʦ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ. 
ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʟʘ ʩʯʸʪ ʢʦʪʦʨʳʭ ʧʦʚʳʰʘʣʘʩʴ 
ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʂɸʉ, ʷʚʣʷ-
ʝʪʩʷ ʦʟʝʨʥʝʥʥʦʩʪʴ ʧʦʯʘʪʢʘ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʘʪʢʦʚ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʠ ʤʘʩʩʘ 
1000 ʟʸʨʝʥ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʢʘʨʙʘʤʠʜʥʦ-ʘʤʤʠʘʯʥʦʡ ʩʤʝʩʠ ʥʘ ʧʦ-
ʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʩʝʚʦʚ ʚ 
ʬʘʟʝ 4-ʛʦ ʠ 10-ʛʦ ʣʠʩʪʘ, ʙʳʣʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ. 
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THE EFFECTIVENESS OF CAS FOR MAIZE IN THE CONDITIONS  

OF CHERNOZEM SOILS IN KURSK REGION 
Ivanova E.V. 

Abstract. The article presents data on the efficiency of using urea-ammonium 
nitrate (CAS) at maize. It is established that processing of crops in the phase of 
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the 4th (100 l/ha) and 10th (100 l/ha) of leaf increased the yield by 11 t/ha, or 
11.7 %, contributed to improving the quality of maize grain. 

Key words: maize, CAS, yield, grain quality, grain content, efficiency. 
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ɸʥʥʦʪʘʮʠʷ. ɹʝʟʦʪʭʦʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʝ ʩʳʨʴʝ ʠ ʵʥʝʨʛʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠ ʢʦʤʧʣʝʢʩʥʦ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʧʦʩʦʙʳ ʠ 
ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʟʨʦʟʥʝʥʳ ʠ ʥʝ ʩʚʷʟʘʥʳ ʚ ʝʜʠʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʣʠʥʠʶ. 
ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʠ ʛʣʫʙʠʥʫ ʧʝʨʝʨʘʙʦʪʢʠ 
ʟʝʨʥʦʚʦʛʦ ʩʳʨʴʷ, ʢʦʤʧʣʝʢʩʥʦʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʙʦʣʝʝ ʧʦʣʥʦʝ ʠʟʚʣʝʯʝʥʠʝ 
ʠʟ ʥʝʛʦ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʟʦʪʭʦʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʧʦʣʫʯʝʥʠʝ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, 

ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʘʷ ʢʨʫʧʘ. 
 
ɺʚʝʜʝʥʠʝ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʝʛʦ 

ʤʘʩʰʪʘʙʥʦʩʪʴʶ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʩʝ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ 
ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ 
ʧʦʟʚʦʣʷʶʪ ʧʦʚrʩʠʪʴ ʩʪʝʧʝʥ ɹʠ ʧʦʣʥʦʪʫ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
ʩʳʨʴʷ ʩ ʙʦʣʝʝ ʧʦʣʥʳʤ ʠʟʚʣʝʯʝʥʠʝʤ ʠʟ ʥʝʛʦ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 
ʉʢʦʨʝʡʰʝʝ ʠʭ ʨʝʰʝʥʠʝ ʚ ʨʷʜʝ ʩʪʨʘʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 
ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʭʨʘʥʳ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
ɹʝʟʦʪʭʦʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʝ ʩʳʨʴʝ ʠ ʵʥʝʨʛʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʠʙʦʣʝʝ 
ʨʘʮʠʦʥʘʣʴʥʦ ʠ ʢʦʤʧʣʝʢʩʥʦ ʚ ʮʠʢʣʝ: ʩʳʨʴʝʚʳʝ ʨʝʩʫʨʩʳ - ʧʨʦʠʟʚʦʜʩʪʚʦ - 
ʧʦʪʨʝʙʣʝʥʠʝ - ʚʪʦʨʠʯʥʳʝ ʨʝʩʫʨʩʳ, ʠ ʣʶʙʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 
ʩʨʝʜʫ ʥʝ ʥʘʨʫʰʘʶʪ ʝʝ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʉʦʟʜʘʥʠʝ 
ʙʝʟʦʪʭʦʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʩʴʤʘ ʩʣʦʞʥʦʤʫ ʠ ʜʣʠʪʝʣʴʥʦʤʫ 
ʧʨʦʮʝʩʩʫ, ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʵʪʘʧʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʤʘʣʦʦʪʭʦʜʥʦʝ 
ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʦʜ ʤʘʣʦʦʪʭʦʜʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʪʘʢʦʝ 
ʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʠʭ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 
ʩʨʝʜʫ ʥʝ ʧʨʝʚʳʰʘʶʪ ʫʨʦʚʥʷ, ʜʦʧʫʩʪʠʤʦʛʦ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ 
ʥʦʨʤʘʤ. ʇʨʠ ʵʪʦʤ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʠʣʠ 
ʜʨʫʛʠʤ ʧʨʠʯʠʥʘʤ ʯʘʩʪʴ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʦʪʭʦʜʳ ʠ 
ʥʘʧʨʘʚʣʷʪʴʩʷ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʠʣʠ ʟʘʭʦʨʦʥʝʥʠʝ. 
ʎʝʣʴ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʪʨʘʥʘʭ ʉʅɻ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʚ ʮʝʣʷʭ 

ʵʢʦʥʦʤʠʠ ʩʳʨʴʝʚʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘ-
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ʥʠʝ ʥʘʫʯʥʳʤ ʨʘʟʨʘʙʦʪʢʘʤ ʧʦ ʤʘʣʦʦʪʭʦʜʥʳʤ ʠ ʙʝʟʦʪʭʦʜʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ 
ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 
ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʫʧʳ ʙʳʩʪʨʦʛʦ 
ʧʨʠʛʦʪʦʚʣʝʥʠʷ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɽʞʝʛʦʜʥʦ ʧʨʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʟʝʨʥʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʦʙʨʘʟʫʝʪʩʷ ʧʦʨʷʜʢʘ 3-4 ʤʣʥ. 
ʪʦʥʥ ʦʪʭʦʜʦʚ [1]. ɹʦʣʴʰʠʥʩʪʚʦ ʦʪʭʦʜʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ 
ʟʝʨʥʘ, ʷʚʣʷʶʪʩʷ ʚʪʦʨʠʯʥʳʤʠ ʩʳʨʴʝʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʠʭ ʧʝʨʝʨʘʙʦʪʢʘ ʧʦʟʚʦ-
ʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʝʥʥʝʡʰʠʭ ʧʨʦʜʫʢʪʦʚ ʙʝʟ ʚʦʚʣʝʯʝʥʠʷ 
ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʳʨʴʷ. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʚʪʦʨʠʯʥʳʭ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ 
ʟʝʨʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ - ʟʝʨʥʦʚʳʝ ʦʪʭʦʜʳ, ʤʫʯʢʘ, ʣʫʟ-
ʛʘ, ʟʘʨʦʜʳʰ ʠ ʦʪʨʫʙʠ. 
ʂ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʘʟʨʘʙʦʪʢʘʤ ʥʦʚʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʚʨʝʜʥʳʭ ʠ ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ 
ʧʝʨʝʨʘʙʦʪʢʠ ʚʪʦʨʠʯʥʳʭ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʤʫʢʦʤʦʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʦʪʥʦʩʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʰʝʥʠʯʥʳʭ ʦʪʨʫʙʝʡ ʠ ʟʘʨʦʜʳʰʝʚʳʭ ʭʣʦʧʴʝʚ ʜʣʷ 
ʣʝʯʝʙʥʦʛʦ ʧʠʪʘʥʠʷ. 
ʊʘʢʦʝ ʞʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʚ ʢʨʫʧʷʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʳʭ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ. 
ʊʘʢ, ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʦʚʩʘ ʚ ʢʨʫʧʫ ʦʙʨʘʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʙʦʯʥʦʛʦ ʧʨʦ-

ʜʫʢʪʘ ï 15 % ʤʫʯʢʠ ʠ 27 % ʣʫʟʛʠ, ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʷʯʤʝʥʷ ʚ ʷʯʥʝʚʫʶ ʢʨʫʧʫ ï 
18 % ʤʫʯʢʠ ʠ 7 % ʣʫʟʛʠ, ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʷʯʤʝʥʷ ʚ ʧʝʨʣʦʚʫʶ ʢʨʫʧʫ ï 40 % 
ʤʫʯʢʠ ʠ 7 % ʣʫʟʛʠ, ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʢʫʢʫʨʫʟʳ ʚ ʢʨʫʧʫ ï 34 % ʤʫʯʢʠ ʠ 7 % 
ʟʘʨʦʜʳʰʘ [2]. 
ʀʤʝʶʱʠʝʩʷ ʥʘ ʨʳʥʢʝ ʨʘʟʨʘʙʦʪʢʠ ʥʝ ʚʩʝʛʜʘ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʚʠʜʘ ʩʳʨʴʷ, ʢ ʪʦʤʫ ʞʝ ʦʪʩʫʪʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝ-
ʨʠʘʣʳ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʧʦʩʦʙʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʟʨʦʟʥʝʥʳ ʠ ʥʝ ʩʚʷʟʘʥʳ ʚ 
ʝʜʠʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʣʠʥʠʶ. 
ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ 

ʢʨʫʧʳ ʩ ʧʦʤʦʱʴʶ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 
ʢʨʫʧʫ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠʟ ʦʪʭʦʜʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʷʯʤʝʥʷ. ʇʨʠ 
ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟ ʦʪʨʫʙʝʡ ʫʜʘʣʷʝʪʩʷ ʦʢʦʣʦ ʯʝʪʚʝʨʪʠ ʙʝʣʢʘ, ʜʚʝ 
ʪʨʝʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʯʪʠ ʚʩʝ ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʳ 
ʛʨʫʧʧʳ ɺ ʠ ʈʈ. ɹʝʟʦʪʭʦʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʢʨʫʧʫ ʠʟ 
ʦʪʭʦʜʦʚ, ʢʦʪʦʨʦʝ ʩʦʭʨʘʥʷʝʪ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʠ ʩʦʩʪʘʚ ʥʫʪʨʠʝʥʪʦʚ ʦʪʭʦʜʦʚ 
ʷʯʤʝʥʷ, ʘ ʪʘʢʞʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʥʠʭ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʀ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʢʨʫʧʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʢʩʪʨʫʟʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ. 
ʕʢʩʪʨʫʟʠʷ ï ʧʨʦʮʝʩʩ, ʩʦʚʤʝʱʘʶʱʠʡ ʪʝʨʤʠʯʝʩʢʫʶ, ʛʠʜʨʦʪʝʨʤʠʯʝʩ-ʢʫʶ, ʠ 

ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ ʚ ʰʥʝʢʦʚʳʭ ʧʨʝʩʩʘʭ ʩ 
ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʟʜʝʣʠʡ ʟʘʜʘʥʥʦʡ ʬʦʨʤʳ ʩ ʥʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʕʢʩʪʨʫʟʠʷ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʫʩʚʦʷʝʤʦʩʪʠ 
ʧʨʦʜʫʢʪʘ.  
ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 5-8 ʨʘʟ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʩʳʨʴʝʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʚʳʰʝʥʠʝ ʧʠʱʝʚʦʡ 
ʮʝʥʥʦʩʪʠ. 
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ʆʜʥʠʤ ʠʟ ʥʦʚʳʭ ʚʠʜʦʚ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʶʪʩʷ ʵʢʩʪʨʫʜʠʨʦʚʘʥ-
ʥʳʝ (ʚʟʦʨʚʘʥʥʳʝ) ʢʨʫʧʳ. ʂʨʫʧʘ (ʧʰʝʥʠʯʥʘʷ, ʧʰʝʥʥʘʷ, ʛʨʝʯʥʝʚʘʷ, ʢʫʢʫʨʫʟʥʘʷ, 
ʤʘʥʥʘʷ, ʷʯʥʝʚʘʷ ʠ ʜʨ.), ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʧʨʝʩʩ-ʵʢʩʪʨʫʜʝʨ, ʠʩʧʳʪʳʚʘʝʪ ʜʘʚʣʝʥʠʝ 
ʠ ʥʘʛʨʝʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʜʚʦʜʘ ʪʝʧʣʘ. ʀʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚʣʘʛʘ ʢʨʫʧʳ 
ʥʘʭʦʜʠʪʩʷ ʚ ʧʝʨʝʛʨʝʪʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʚʳʭʦʜʝ ʢʨʫʧʳ ʠʟ ʢʘʤʝʨʳ ʩʞʘʪʠʷ 
ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʠʡ ʩʧʘʜ ʜʘʚʣʝʥʠʷ ʠ ʧʝʨʝʛʨʝʪʘʷ ʚʣʘʛʘ ʤʛʥʦʚʝʥʥʦ ʧʨʝʚʨʘʱʘʝʪ-
ʩʷ ʚ ʧʘʨ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʳʚʫ ʢʘʞʜʦʡ ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʣʝʪʢʠ ʢʨʫʧʳ, ʩʦʜʝʨ-
ʞʘʱʝʡ ʚʣʘʛʫ. ʆʙʲʝʤ ʢʨʫʧ ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 6-20 ʨʘʟ. ʇʦʣʫʯʝʥʥʳʝ 
ʧʦʨʠʩʪʳʝ ʛʨʘʥʫʣʳ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦʩʣʝ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʢʨʫʧ ʠʟʤʝʣʴ-
ʯʘʶʪʩʷ ʚ ʤʫʢʫ ʩ ʨʘʟʤʝʨʘʤʠ ʯʘʩʪʠʮ 10-200 ʤʢʤ [3]. 
ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚʟʦʨʚʘʥʥʳʭ ʢʨʫʧ ʫʣʫʯʰʘʝʪ ʩʪʨʫʢ-

ʪʫʨʫ ʧʨʦʜʫʢʪʘ. ɺʟʦʨʚʘʥʥʳʝ ʟʝʨʥʘ ʩʪʘʥʦʚʷʪʩʷ ʚʦʟʜʫʰʥʳʤʠ, ʭʨʫʧʢʠʤʠ, ʥʝʞ-
ʥʳʤʠ ʧʦ ʚʢʫʩʫ, ʣʝʛʢʦ ʨʘʟʞʝʚʳʚʘʶʪʩʷ. 
ʇʨʠ ʚʟʨʳʚʘʥʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʣʦʪʥʦʩʪʴ, ʥʦ ʠʟʤʝʥʷʝʪʩʷ ʠ ʭʠʤʠ-

ʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʟʦʨʚʘʥʥʳʭ ʢʨʫʧ. ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʪʝʨʧʝʚʘʶʪ 
ʫʛʣʝʚʦʜʳ, ʩʦʢʨʘʱʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ, ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘ-
ʥʠʝ ʜʝʢʩʪʨʠʥʦʚ ʠ ʜʨʫʛʠʭ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʦʮʝʩʩ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʫʧ, ʥʦ ʠ ʚ 
2-2,5 ʨʘʟʘ ʧʦʚʳʰʘʝʪ ʠʭ ʫʩʚʦʷʝʤʦʩʪʴ. ɺʟʦʨʚʘʥʥʳʝ ʢʨʫʧʳ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤ 
ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʠɦʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʠ ʛʣʫʙʠʥʫ ʧʝʨʝ-

ʨʘʙʦʪʢʠ ʟʝʨʥʦʚʦʛʦ ʩʳʨʴʷ, ʢʦʤʧʣʝʢʩʥʦʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʙʦʣʝʝ ʧʦʣʥʦʝ 
ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʥʝʛʦ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 
ɿʘʢʣʶʯʝʥʠʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦʣʫʯʝʥʠʷ ʙʳʩʪʨʦ 

ʧʨʠʛʦʪʦʚʣʷʝʤʳʭ ʠ ʭʦʨʦʰʦ ʫʩʚʦʷʝʤʳʭ ʢʨʫʧ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʦʩʦʙ 
ʧʦʣʫʯʝʥʠʷ ʢʨʫʧʳ ʩ ʧʦʤʦʱʴʶ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ 
ʬʘʢʪ ʦ ʧʦʚʳʰʝʥʠʠ ʩʪʝʧʝʥʠ ʠ ʛʣʫʙʠʥʳ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʦʚʦʛʦ ʩʳʨʴʷ, ʢʦʤ-
ʧʣʝʢʩʥʦʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʙʦʣʝʝ ʧʦʣʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʥʝʛʦ ʮʝʥʥʳʭ ʢʦʤ-
ʧʦʥʝʥʪʦʚ. 
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WASTE-FREE TECHNOLOGY OF BARLEY GRAIN PROCESSING  

TO PRODUCE A FAST FOOD CONVENIECE FOODS 
Tarabayev B.K., Dalabayev A.B. 

Abstract. Waste-free technology is a method of production, in which all the 
raw materials and energy are used more efficiently and comprehensively. The 
present methods and equipment are scattered and are not connected in a single 
process line. The results of this work will improve the extent and depth of pro-
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cessing of grain raw materials, integrated its use, more complete extraction of 
valuable components. 

Key words: waste-free technology, obtain convenience food, extruded cereals. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʩʝʚʦʦʙʦʨʦʪʘ, ʙʝʩʩʤʝʥʥʦʛʦ ʧʘʨʦʚʘʥʠʷ 
ʠ ʚʳʚʦʜʘ ʚ ʟʘʣʝʞʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦ ʧʨʦʬʠʣʶ 
ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ. ɺʳʚʦʜ ʧʘʰʥʠ ʚ 
ʟʘʣʝʞʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ, ʘ 
ʙʝʩʩʤʝʥʥʦʝ ʧʘʨʦʚʘʥʠʝ ʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯ-
ʚʳ. ɺ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ  29-ʣʝʪʥʝʡ ʟʘʣʝʞʠ ʥʘʠʣʫʯʰʠʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ:  ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (2,13 %), ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ 
(16,1 ʤʛ-ʵʢʚ/100), ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ (27,4 ʤʛ/100 ʛ) ʠ ʦʙ-
ʤʝʥʥʦʛʦ ʢʘʣʠʷ (12,6 ʤʛ/100 ʛ).  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʰʪʘʥʦʚʘʷ ʧʦʯʚʘ, ʩʝʚʦʦʙʦʨʦʪ, ʟʘʣʝʞʴ, ʙʝʩʩʤʝʥʥʳʡ 

ʧʘʨ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 
 
ɺʚʝʜʝʥʠʝ. ʇʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʧʦʯʚ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʪʝʨʧʝʚʘʝʪ ʠʭ ʧʦʯʚʝʥʥʳʡ ʧʦʛʣʦʱʘʶʱʠʡ 
ʢʦʤʧʣʝʢʩ (ʇʇʂ), ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪ ʤʥʦʛʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ. ʋʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʩʪʘʚ ʦʙʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ ʚ ʇʇʂ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 
ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʚʦʜʥʦ-
ʚʦʟʜʫʰʥʳʡ, ʧʠʪʘʪʝʣʴʥʳʝ ʨʝʞʠʤʳ, ʠ ʚ ʮʝʣʦʤ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʧʣʦʜʦ-
ʨʦʜʠʷ ʧʦʯʚ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ [1]. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʠʟʫʯʝʥʠʝ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʘʛʨʦ-
ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ʠʤʝʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʚʳ-
ʷʚʠʪʴ ʠʟʤʝʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 
ʎʝʣʴ. ʀʟʫʯʠʪʴ ʠʟʤʝʥʝʥʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʣʠʪʝʣʴʥʦʛʦ ʘʛʨʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʣʝʪ-
ʥʝʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʦʧʳʪʘ. 
ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʤʝʥʝʥʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʦʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʧʦʯʚʦʟʘʱʠʪʥʦʛʦ ʟʝʤʣʝʜʝ-
ʣʠʷ ɹʫʨʷʪʩʢʦʛʦ ʅʀʀʉʍ ʚ ʪʠʧʠʯʥʦʤ 4-ʧʦʣʴʥʦʤ ʟʝʨʥʦʧʘʨʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ 
ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʳ: ʧʘʨ ʯʠʩʪʳʡ ï ʧʰʝʥʠʮʘ ï ʦʚʝʩ ï ʦʚʝʩ ʥʘ ʟʝʣʝʥʫʶ ʤʘʩʩʫ, 
ʙʝʩʩʤʝʥʥʦʤ ʧʘʨʫ ʠ ʚʳʚʦʜʝ ʚ ʟʘʣʝʞʴ. ʆʧʳʪ ʟʘʣʦʞʝʥ ʚ 1984 ʛʦʜʫ. ɺ ʪʝʯʝʥʠʝ 
29 ʣʝʪ ʩʦʙʣʶʜʘʣʠ ʝʜʠʥʫʶ ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʪʝʭʥʦʣʦʛʠʶ. ɺ 4-ʧʦʣʴʥʦʤ 
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ʟʝʨʥʦʧʘʨʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʧʨʠʤʝʥʷʣʘʩʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ 
ʧʦʯʚʳ, ʢʦʛʜʘ ʧʣʦʩʢʦʨʝʟʥʳʝ ʦʙʨʘʙʦʪʢʠ ʧʦ ʧʦʣʷʤ ʧʨʝʨʳʚʘʣʠʩʴ ʦʪʚʘʣʴʥʦʡ 
ʚʩʧʘʰʢʦʡ ʚ ʧʘʨʫ. ɹʝʩʩʤʝʥʥʳʡ ʧʘʨ ʧʦʜʜʝʨʞʠʚʘʣʩʷ ʚ ʯʠʩʪʦʤ ʩʦʩʪʦʷʥʠʠ 5-6 
ʢʫʣʴʪʠʚʘʮʠʷʤʠ ʟʘ ʩʝʟʦʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʩʦʨʥʷʢʦʚ ʂʇʉ-4,0 
ʠ ʂʇʕ-3,8. ʇʨʠ ʚʳʚʦʜʝ ʧʘʰʥʠ ʚ ʟʘʣʝʞʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʩ 1984 ʛʦʜʘ 
ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʦʚ 4-ʭ-ʢʨʘʪʥʘʷ, ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ ï1400 ʤ

2
.  

ɺʦ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʫʩʪʘʥʦʚʣʝʥ ʦʜʠʥ ʪʠʧ ʧʦʯʚʳ,  ʢʘʰ-
ʪʘʥʦʚʘʷ ʤʘʣʦʤʦʱʥʘʷ ʩʫʧʝʩʯʘʥʘʷ ʤʫʯʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʥʘ ʘʣʣʶʚʠʘʣʴʥʦ-
ʜʝʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʯʚʝʥ-
ʥʦʛʦ ʧʦʢʨʦʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ. ɺ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʬʠʣʝ ʢʘʰʪʘʥʦʚʦʡ 
ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʚʳʜʝʣʝʥʳ ʛʦʨʠʟʦʥʪʳ: ɸʧʘʭ ʤʦʱʥʦʩʪʴʶ 15-20 ʩʤ; 
ɸɺ ï ʦʪ 15-20 ʜʦ 30 ʩʤ; ɺ1 ï ʦʪ 21-30 ʜʦ 63 ʩʤ; ɺ2ʢ (ʢʘʨʙʦʥʘʪʥʳʡ) ï ʦʪ  43-
63 ʩʤ ʜʦ 105 ʩʤ ʠ ɺʉʢ ï ʦʪ 81-105 ʜʦ 124-130 ʩʤ, ʢʦʪʦʨʳʡ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝ-
ʭʦʜʠʪ ʚ ʤʘʪʝʨʠʥʩʢʫʶ ʧʦʨʦʜʫ ʉ. 
ʆʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ. 

ɺ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʘʥʘʣʠʟʳ: ʛʫʤʫʩ ʧʦ ʤʝʪʦʜʫ 
ʀ.ɺ. ʊʶʨʠʥʫ (ɻʆʉʊ 26213-91), ʧʦʜʚʠʞʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʧʦ 
ʌ.ɺ. ʏʠʨʠʢʦʚʫ (ɻʆʉʊ 26204-91), ʨʅ ï ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠ (ɻʆʉʊ 26483-
85), ʦʙʤʝʥʥʳʡ ʢʘʣʴʮʠʡ ʠ ʤʘʛʥʠʡ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʤ  ʤʝʪʦʜʦʤ (ɻʆʉʊ 
26487-85). ʆʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝ-
ʪʦʜʘʤʠ [2]. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʝʘʢʮʠʷ ʩʨʝʜʳ ʚ ʚʝʨʭʥʠʭ ʛʦ-

ʨʠʟʦʥʪʘʭ ʚʦ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʙʣʠʟʢʘ ʢ ʥʝʡʪʨʘʣʴʥʦʡ (ʨʅʚʦʜ ï 6,8-
7,2), ʘ ʚ ʥʠʞʥʠʭ ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʢʘʨʙʦʥʘʪʥʳʝ ʛʦʨʠʟʦʥʪʳ ï ʱʝʣʦʯʥʘʷ (ʨʅʚʦʜ 
ï 7,7-8,2), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ɹʫʨʷʪʠʠ  
[3]. ʅʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʚʝʣʠʯʠʥʳ ʨʅ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ 
ʙʝʩʩʤʝʥʥʦʛʦ ʧʘʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʚʦʜʘ ʧʘʰʥʠ ʚ ʟʘʣʝʞʴ. 
ɺ ʫʩʣʦʚʠʷʭ ʦʧʳʪʘ ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʚʦ 

ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʦʪʤʝʯʘʣʦʩʴ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʧʨʠ ʧʦʩʪʝʧʝʥʥʦʤ 
ʝʛʦ ʫʤʝʥʴʰʝʥʠʠ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ. ʇʨʠ ʵʪʦʤ ʤʝʥʴʰʝʝ ʧʦʩʪʫʧʣʝʥʠʝ 
ʩʚʝʞʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʦʙʫʩʣʦʚʠʣʦ ʠ ʩʘʤʦʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 
ʛʫʤʫʩʘ ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ. ʊʘʢ, ʯʝʨʝʟ 29 ʣʝʪ ʙʝʩʩʤʝʥʥʦʛʦ ʧʘʨʦʚʘʥʠʷ ʩʦʜʝʨ-
ʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʩʦʩʪʘʚʠʣʦ ï 1,39 %, ʚ ʧʦʜʧʘʭʦʪʥʦʤ  
1,18 %, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʩʠʣʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʦʨʛʘ-
ʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʳʭ ʦʙʨʘʙʦʪʦʢ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 
ʜʝʬʠʮʠʪʝ ʩʚʝʞʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʛʦʨʠʟʦʥʪʝ ɺ1 ʩʦʜʝʨʞʘʥʠʝ 
ʛʫʤʫʩʘ ʩʦʩʪʘʚʠʣʦ ï 0,87 %, ʘ ʚ ʛʦʨʠʟʦʥʪʘʭ ɺ2ʢ ʠ ɺʉʢ ï 0,50 ʠ 0,34 %. ɺ ʟʝʨ-
ʥʦʧʘʨʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ɸʧʘʭ ʩʦʩʪʘʚʠʣʦ 1,59 %, ʚ ʧʦʜ-
ʧʘʭʦʪʥʦʤ ï 1,31 %, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʰʝ ʙʝʩʩʤʝʥʥʦʛʦ ʧʘʨʘ ʥʘ 14,4 ʠ 
11,0 %. ʕʪʦ ʩʚʷʟʘʥʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʨʝʛʫʣʷʨʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʧʦʯʚʫ 
ʢʦʨʥʝʚʳʭ ʠ ʩʪʝʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ [4]. ɺʥʠʟ ʧʦ ʧʨʦʬʠʣʶ 
ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʪʘʢʞʝ ʫʤʝʥʴʰʘʣʦʩʴ, ʜʦʩʪʠʛʘʷ ʚ ʛʦʨʠʟʦʥʪʝ ɺʉʢ ï 0,34 %. 
ɺ ʟʘʣʝʞʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʦʜʝʨʞʘʥʠʝ 
ʛʫʤʫʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʢ ʙʝʩʩʤʝʥʥʦʛʦ ʧʘʨʘ, ʪʘʢ ʠ ʟʝʨʥʦ-
ʧʘʨʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʧʦ ʚʩʝʤʫ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ. ɺ ʛʦʨʠʟʦʥʪʝ ɸ ʝʛʦ 
ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʠʣʦ 2,13 %, ʚ ɸɺ ï 1,65 %, ʯʪʦ ʧʨʝʚʦʩʭʦʜʠʪ ʙʝʩʩʤʝʥʥʳʡ 
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ʧʘʨ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 53,3 ʠ 39,8 %. ɺ ʛʦʨʠʟʦʥʪʝ  ɺ1 ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 
ʩʦʩʪʘʚʠʣʦ ï 1,16 % ʠ ʚ ʛʦʨʠʟʦʥʪʘʭ ɺ2ʢ ʠ ɺʉʢ ï 0,74 ʠ 0,41 %. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘ-

ʥʠʡ ʦʪʤʝʯʘʣʦʩʴ ʚ ʧʦʯʚʝ ʟʘʣʝʞʠ, ʛʜʝ ʦʥʘ ʚ ɸʧʘʭ ʩʦʩʪʘʚʣʣ̫ʘ 16,1 ʤʛ-ʵʢʚ/100 ʛ 
ʧʦʯʚʳ, ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʷʩʴ ʧʦ ʧʨʦʬʠʣʶ ʜʦ 9,9 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ ʚ ɺʉʢ. 
ʇʦʜ ʙʝʩʩʤʝʥʥʳʤ ʧʘʨʦʤ ʠ ʩʝʚʦʦʙʦʨʦʪʦʤ ʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʚ ɸʧʘʭ ʤʝʥʴʰʝ ʥʘ  
47,7 ʠ 26,8 % ʠ ʦʧʫʩʢʘʣʘʩʴ ʚ ɺʉʢ ʜʦ 5,8 ʠ 7,5 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. ɺ ʩʦʩʪʘʚʝ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʧʨʝʦʙʣʘʜʘʣ ʢʘʪʠʦʥ  ʢʘʣʴʮʠʷ, ʥʘ 
ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʣʦʩʴ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ ʚ ʙʝʩʩʤʝʥʥʦʤ ʧʘʨʫ 
66,2-80,7 %, ʚ ʩʝʚʦʦʙʦʨʦʪʝ ï 66,9-71,7 ʠ ʟʘʣʝʞʠ ï 70,1-75,2 %. ʈʦʣʴ ʦʙʤʝʥ-
ʥʦʛʦ ʤʘʛʥʠʷ ʥʝʩʢʦʣʴʢʦ ʚʦʟʨʘʩʪʘʣʘ ʚ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ 
ʦʧʳʪʘ, ʛʜʝ ʦʥ ʩʦʩʪʘʚʠʣ 29-34 %. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʤʝʥʥʦ-
ʛʦ ʤʘʛʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʚ ʧʦʯʚʝ ʟʘʣʝʞʠ, ʘ ʥʘʠʤʝʥʴʰʝʝ ʚ ʙʝʩʩʤʝʥʥʦʤ ʧʘʨʫ. 
ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ 

ʫʤʝʥʴʰʘʣʦʩʴ ʚ ʟʘʣʝʞʠ ʠ ʩʝʚʦʦʙʦʨʦʪʝ ʦʪ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ ʚ ɸʧʘʭ (24,9-27,4 
ʤʛ/100 ʛ) ʜʦ ʧʦʚʳʰʝʥʥʦʛʦ ʚ ʛʦʨʠʟʦʥʪʘʭ ɺ2ʢ ʠ ɺʉʢ (10,3-14,2 ʤʛ/100 ʛ), ʘ ʚ 
ʙʝʩʩʤʝʥʥʦʤ ʧʘʨʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʚʳʩʦʢʦʛʦ (16,5 ʤʛ/100 ʛ) ʜʦ ʩʨʝʜʥʝʛʦ 
(8,3-9,1 ʤʛ/100 ʛ). ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʈ2ʆ5 ʦʪʤʝʯʘʣʦʩʴ ʚ ʧʦʯʚʝ ʟʘʣʝ-
ʞʠ, ʛʜʝ  ʚ ʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʦʥʦ ʩʦʩʪʘʚʠʣʦ 27,4 ʤʛ/100 ʛ ʠ ʧʨʝʚʳʰʘʣʦ 
ʧʘʭʦʪʥʳʝ ʛʦʨʠʟʦʥʪʳ ʙʝʩʩʤʝʥʥʦʛʦ ʧʘʨʘ ʠ ʩʝʚʦʦʙʦʨʦʪʘ ʥʘ 66,1 ʠ 22,3% ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʝʚʳʰʝʥʠʝ ʚ ʩʦʜʝʨʞʘʥʠʠ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ 
ʟʘʣʝʞʠ  ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʘʨʠʘʥʪʦʚ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʦʪʤʝʯʝʥʦ ʚʦ ʚʩʝʭ 
ʛʦʨʠʟʦʥʪʘʭ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ ʫʤʝʥʴʰʘ-
ʣʦʩʴ ʚ ʟʘʣʝʞʠ ʠ ʩʝʚʦʦʙʦʨʦʪʝ ʦʪ ʚʳʩʦʢʦʛʦ (11,5-12,6 ʤʛ/100 ʛ) ʚ ɸʧʘʭ ʜʦ 
ʩʨʝʜʥʝʛʦ (5,1-7,0 ʤʛ/100 ʛ) ʚ ʛʦʨʠʟʦʥʪʘʭ ɺ2ʢ ʠ ɺʉʢ. ɺ ʙʝʩʩʤʝʥʥʦʤ ʧʘʨʫ 
ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʂ2ʆ ʧʘʜʘʣʘ ʦʪ ʧʦʚʳʰʝʥʥʦʛʦ (9,7 ʤʛ/100 ʛ) ʜʦ ʥʠʟʢʦʛʦ 
(3,89 ʤʛ/100 ʛ). ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʦʪʤʝʯʘʣʦʩʴ ʚ 
ʧʦʯʚʝ ʟʘʣʝʞʠ, ʛʜʝ ʚ ʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʦʥʦ ʩʦʩʪʘʚʣʷʣʦ 12,6 ʤʛ/100 ʛ, ʚ 
ɸɺ ï 10,9, ɺ1 ï 8,7, ɺ2ʢ ï 7,0 ʠ ɺʉʢ ï 5,4 ʤʛ/100 ʛ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳ-
ʰʝ ʘʥʘʣʦʛʠʯʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʟʘʣʝʞʠ ʥʘ 9,6 ʠ 22,9 %, 6,9 ʠ 
29,7; 11,5 ʠ 29,9; 22,8 ʠ 40,0; 5,9 ʠ 42,1 %.  
ʄʝʞʜʫ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ: ʩʦʜʝʨʞʘʥʠʝʤ 

ʛʫʤʫʩʘ, ʩʫʤʤʦʡ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ 
ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʩʫʱʝʩʪʚʫʶʪ ʪʝʩʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ 
ʘʜʝʢʚʘʪʥʦ ʠ ʜʦʩʪʦʚʝʨʥʦ ʦʙʲʷʩʥʷʝʪ ʧʦʣʫʯʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟ-
ʣʠʯʥʦʛʦ 29-ʣʝʪʥʝʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʰʪʘʥʦʚʦʡ ʧʦʯ-
ʚʳ. ʊʘʢ, ʫʩʪʘʥʦʚʣʝʥʳ ʚʳʩʦʢʠʝ ʜʦʩʪʦʚʝʨʥʳʝ (tʬ > tst) ʩʚʷʟʠ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫ-
ʩʘ ʩ ʩʫʤʤʦʡ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ (0,83Ñ0,15), ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʜʚʠʞ-
ʥʦʛʦ ʈ2ʆ5 (0,95Ñ0,09) ʠ ʦʙʤʝʥʥʦʛʦ ʂ2ʆ (0,98Ñ0,05). ɺʳʷʚʣʝʥʳ ʚʳʩʦʢʠʝ ʩʚʷ-
ʟʠ ʩʫʤʤʳ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ 
(0,90Ñ0,12) ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ (0,85Ñ0,14). ʄʝʞʜʫ ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ 
ʈ2ʆ5 ʠ ʂ2ʆ, ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʘ ʩʠʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (0,96Ñ0,08). 
ɿʘʢʣʶʯʝʥʠʝ. ɺr ʚʦʜ ʧʘʰʥʠ ʚ ʟʘʣʝʞʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʝ 

ʣʦʜʦʨʦʜʠʝ ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ, ʪʦʛʜʘ ʢʘʢ ʙʝʩʩʤʝʥʥʦʝ ʧʘʨʦʚʘʥʠʝ ʚʝʜʝʪ ʢ 
ʫʭʫʜʰʝʥʠʶ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ. ʄʝʞʜʫ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦ-
ʢʘʟʘʪʝʣʷʤʠ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ: ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ, ʩʫʤʤʦʡ ʧʦʛʣʦʱʝʥʥʳʭ 
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ʦʩʥʦʚʘʥʠʡ, ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʩʫʱʝʩʪʚʫʶʪ 
ʪʝʩʥʳʝ ʜʦʩʪʦʚʝʨʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ. 
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CHANGE AGROCHEMICAL PROPERTIES ON THE PROFILE  
OF CHESTNUT SOILS UNDER THE INFLUENCE OF LONG 

VARIOUS CONDITIONS OF USE TRANSBAIKALIA 
Ulanov A.K., Biltuev A.S. 

Abstraʩt. The influence of crop rotation, permanent vapor-tion and output in 
the reservoir changes agrochemical properties on a pro-lu chestnut soil in a 
long hospital. Conclusion any pash-deposit restores the potential fertility of 
chestnut soils and permanent fallow leads to deterioration of soil agrochemical 
properties. In the arable horizon 29-year-old deposits of the best agrochemical 
indexes: humus content (2.13%), the amount of the absorption-whelping 
grounds (16.1 mEq / 100), the mobile phosphorus content (27.4 mg / 100 g), 
and the exchange potassium (12.6 mg / 100 g). 

Key words: chestnut soil crop rotation, fallow, permanent pairs, agrochemi-
cal parameters. 
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ɿʘʩʦʨʠʥʘ ʕ.ɺ., ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 
ʧʨʦʬʝʩʩʦʨ, zasorinaelza@yandex.ru; 

ʊʠʪʦʚ ɸ.ʅ., ʘʩʧʠʨʘʥʪ, 
ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦʢʘʟʘʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝ-
ʣʳʚʘʥʠʷ ʣʶʧʠʥʘ ʙʝʣʦʛʦ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ 
ʫʨʦʞʘʷ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʶʧʠʥ, ʩʝʤʝʥʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʤʘʩʩʳ,  ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ, ʧʦʩʝʚʥʳʝ ʠ ʩʦʨʪʦʚʳʝ ʩʚʦʡʩʪʚʘ ʩʝʤʷʥ. 
 
ɺʚʝʜʝʥʠʝ. ɿʝʨʥʦʚʳʝ ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ (ʛʦʨʦʭ, ʩʦʷ, ʣʶʧʠʥ, ʢʦʨʤʦʚʳʝ 

ʙʦʙʳ, ʬʘʩʦʣʴ, ʯʝʯʝʚʠʮʘ, ʯʠʥʘ, ʥʫʪ) ʩʦʜʝʨʞʘʪ ʚ ʩʝʤʝʥʘʭ ʦʪ 22 ʜʦ 45 % ʙʝʣʢʘ 
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ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠ ʩʦʨʪʘ. ʕʪʦ ʚ 2ï4 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʟʝʨʥʝ ʭʣʝʙʥʳʭ 
ʟʣʘʢʦʚ (ʢʫʢʫʨʫʟʘ, ʷʯʤʝʥʴ), ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ ʨʘʮʠʦʥʘ ï ʦʢʦʣʦ 80 % ʦʪ 
ʤʘʩʩʳ ʢʦʤʙʠʢʦʨʤʘ. ʉʨʝʜʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʠ 
ʝʛʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʚʳʜʝʣʷʶʪʩʷ ʩʦʷ ʠ ʣʶʧʠʥʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ 
ʩʝʤʝʥʘʭ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʙʝʣʢʘ, ʯʝʤ ʜʨʫʛʠʝ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʚʦʟʜʝʣʳʚʘʥʠʝ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ï ʨʝʘʣʴʥʳʡ ʧʫʪʴ ʨʝʰʝʥʠʷ 
ʧʨʦʙʣʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ [1].  
ʉʘʤʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʟʝʨʥʦʙʦʙʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʜʣʷ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʈʦʩʩʠʠ ʫʯʸʥʳʝ ʩʯʠʪʘʶʪ ʣʶʧʠʥ ʙʝʣʳʡ, ʢʦʪʦʨʳʡ ʧʦ 
ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʦʚ ʠ ʘʤʠʥʦʢʠʩʣʦʪ ʥʝ ʫʩʪʫʧʘʝʪ ʩʦʝ, ʘ ʧʦ ʩʳʨʦʤʫ ʧʨʦʪʝʠʥʫ 
ʜʘʞʝ ʧʨʝʚʦʩʭʦʜʠʪ ʝʸ. ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʧʨʠʢʨʝʧʣʝʥʠʶ ʙʦʙʦʚ, ʧʦʪʝʨʴ ʧʨʠ 
ʫʙʦʨʢʝ ʫʨʦʞʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʙʳʚʘʝʪ, ʵʪʠʤ ʦʥ ʨʘʟʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 
ʩʦʠ. ʂʨʦʤʝ ʪʦʛʦ, ʣʶʧʠʥ ʙʝʣʳʡ ʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʝʥ: ʝʛʦ ʙʦʙʳ ʧʨʠ ʩʦʟʨʝʚʘ-
ʥʠʠ ʥʝ ʨʘʩʪʨʝʩʢʠʚʘʶʪʩʷ, ʩʝʤʝʥʘ ʥʝ ʦʩʳʧʘʶʪʩʷ, ʧʦʵʪʦʤʫ ʜʘʞʝ ʧʨʠ ʧʝʨʝʩʪʦʝ 
ʢʫʣʴʪʫʨʳ ʧʦʪʝʨʠ ʤʠʥʠʤʘʣʴʥʳ.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʣʶʧʠ-
ʥʘ ʙʝʣʦʛʦ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʢʦʥʢʨʝʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 
ʜʝʰʸʚʳʡ ʙʝʣʦʢ ʟʘ ʩʯʸʪ ʘʟʦʪʬʠʢʩʘʮʠʠ, ʚʚʦʜʠʪʴ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦ-
ʠʟʚʦʜʩʪʚʦ ʘʟʦʪ ʚʦʟʜʫʭʘ. ʇʨʠ ʵʪʦʤ ʥʝ ʟʘʛʨʷʟʥʷʝʪʩʷ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʧʦʯʚʘ 
ʥʝ ʦʙʝʜʥʷʝʪʩʷ ʘʟʦʪʦʤ, ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʠʭ ʢʫʣʴʪʫʨ. 
ʃʶʧʠʥ ʩʧʦʩʦʙʝʥ ʪʘʢʞʝ ʫʩʚʘʠʚʘʪʴ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʬʦʩʬʘʪʳ ʠʟ ʧʦʯʚʳ ʩ 
ʧʦʤʦʱʴʶ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʘʶʱʝʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ʋʯʠʪʳʚʘʷ ʝʛʦ ʫʥʠ-
ʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʣʶʧʠʥ ʙʝʣʳʡ ʤʦʞʝʪ ʩʪʘʪʴ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨ 
ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʢʦʪʦʨʦʝ ʩʝʡʯʘʩ 
ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚʦ ʚʩʸʤ ʤʠʨʝ [1, 2].  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʛʦʜʥʦʩʪʴ ʩʦʨʪʘ ʣʶʧʠʥʘ ʙʝʣʦʛʦ 

ɼʵʛʘ ʢ ʚʦʟʜʝʣʳʚʘʥʠʶ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 
ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
- ʠʟʫʯʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʶʧʠʥʘ ʙʝʣʦʛʦ; 
- ʦʧʨʝʜʝʣʠʪʴ ʧʦʩʝʚʥʳʝ, ʩʦʨʪʦʚʳʝ ʠ ʫʨʦʞʘʡʥʳʝ ʢʘʯʝʩʪʚʘ ʣʶʧʠʥʘ ʙʝʣʦʛʦ 

ʩʦʨʪʘ ɼʵʛʘ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʃʶʧʠʥ ʩʦʨʪʘ ɼʵʛʘ (ʧʝʨʚʘʷ ʨʝ-

ʧʨʦʜʫʢʮʠʷ) ʚʦʟʜʝʣʳʚʘʣʠ ʚ ʆʆʆ çɸʚʘʥʛʘʨʜ-ɸʛʨʦ-ʂʫʨʩʢè (ʉʍʇ çʇʨʦʛʨʝʩʩè 
ɿʦʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ) ʚ 2016 ʛ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ʷʯʤʝʥʴ. ʇʣʦʱʘʜʴ 125 ʛʘ. 
ʅʦʨʤʘ ʚʳʩʝʚʘ 3 ʮ/ʛʘ (Challenger ʄʊ865ʉ; ʩʝʷʣʢʘ Vadrstad Rapid RDA 800 J) 
ʉ ʦʩʝʥʠ ʚʥʝʩʣʠ 150 ʢʛ/ʛʘ ɸʤʤʦʬʦʩʘ (ɸmazone ZA-M 1500). ʇʨʦʚʝʣʠ ʜʠʩ-

ʢʦʚʘʥʠʝ ʥʘ 12-14 ʩʤ (NewHolland T8040, ɹɼʄ 6ʭ4ʇ), ʛʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ ʜʦ 
23-25 ʩʤ (NewHolland ʊ8.390, ʛʣʫʙʦʢʦʨʳʭʣʠʪʝʣʴ Artiglio 400/9). ɺʝʩʥʦʡ ʧʨʦ-
ʚʝʣʠ ʙʦʨʦʥʦʚʘʥʠʝ ʥʘ 2-4 ʩʤ ʄʊ ɿ82.1; ʉ-11. ɺʥʝʩʣʠ ʧʦʯʚʝʥʥʳʡ ʛʝʨʙʠʮʠʜ 
ɸʮʝʪʦʭʣʦʨ, ʂʕ 200 ʣ/ʛʘ (ʄʊɿ-82, ɸmazone UG 3000 NOVA). 
ɺ ʪʝʯʝʥʠʝ ʣʝʪʘ ʧʨʦʚʝʣʠ: 3 ʦʙʨʘʙʦʪʢʠ ʬʫʥʛʠʮʠʜʘʤʠ, ʠʥʩʝʢʪʠʮʠʜʘʤʠ 150  

ʣ/ʛʘ (ʐʘʨʧʝʡ, ʌʘʣʴʢʦʥ,  ʕʊɼ-90) ʠ ʛʝʨʙʠʮʠʜʘʤʠ 200 ʣ/ʛʘ (ʃʦʥʪʨʝʣ 300,  
ʎʝʥʪʫʨʠʦʥ ʠ ɸʤʠʛʦ) ʧʨʦʪʠʚ ʨʦʤʘʰʢʠ, ʛʦʨʮʘ, ʦʩʦʪʘ, ʙʦʜʷʢʘ, ʣʘʪʫʢʘ, ʛʨʝʯʠʰʢʠ 
ʚʴʶʥʢʦʚʦʡ, ʧʨʦʩʘ ʢʫʨʠʥʦʛʦ, ʱʝʪʠʥʥʠʢʘ. ʇʝʨʝʜ ʫʙʦʨʢʦʡ ʧʨʦʚʝʣʠ ʜʝʩʠʢʘʮʠʶ 
200 ʣ/ʛʘ ʈʝʛʫʣʷʪ ʉʫʧʝʨ ɺʈ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʠ ʧʦʜʩʫʰʠʚʘʥʠʷ 
ʩʦʨʥʷʢʦʚ. 
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ɺ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 
(ʨʠʩʫʥʦʢ 1). 

 

   

   
ʈʠʩʫʥʦʢ 1 ï ʌʘʟʳ ʨʘʟʚʠʪʠʷ ʣʶʧʠʥʘ ʙʝʣʦʛʦ ʩʦʨʪʘ ɼʵʛʘ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʃʶʧʠʥ ʙʝʣʳʡ ʧʦʩʪʝʧʝʥʥʦ ʟʘʚʦʝʚʳʚʘʝʪ 
ʂʫʨʩʢʫʶ ʦʙʣʘʩʪʴ. ʇʦ ʜʘʥʥʳʤ ʆʆʆ çɸʚʘʥʛʘʨʜ-ɸʛʨʦ-ʂʫʨʩʢè ʚ ʵʪʦʡ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʧʣʦʱʘʜʠ ʧʦʜ ʣʶʧʠʥʦʤ ʙʝʣʳʤ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʪ (ʪʘʙʣʠʮʘ 1). 
ɺ ʎʏʈ ʚʩʝʛʦ ʟʘʥʷʪʦ ʧʦʜ ʣʶʧʠʥʦʤ ʙʝʣʳʤ 125 ʧʦʣʝʡ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 

10553 ʛʘ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ 3ʪ/ʛʘ. 
ɺ ʆʆʆ çɸʚʘʥʛʘʨʜ-ɸʛʨʦ-ʂʫʨʩʢè ʚʳʩʝʚʘʶʪ ʣʶʧʠʥ ʙʝʣʳʡ ʩʦʨʪʘ ɼʵʛʘ. 

ʉʦʨʪ ʚʳʚʝʜʝʥ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʅʀʀ ʣʶʧʠʥʘ ʩʦʚʤʝʩʪʥʦ ʩ ʄʦʩʢʦʚʩʢʦʡ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʝʡ ʠʤ. ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ ʤʝʪʦʜʦʤ ʠʥʜʠʚʠ-
ʜʫʘʣʴʥʦ-ʩʝʤʝʡʥʦʛʦ ʦʪʙʦʨʘ ʠʟ ʛʠʙʨʠʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ɼʝʣʴʪʘ ʭ ɻʘʤʤʘ. 

 
ʊʘʙʣʠʮʘ 1 ï ʇʣʦʱʘʜʠ, ʟʘʥʠʤʘʝʤʳʝ ʣʶʧʠʥʦʤ ʙʝʣʳʤ ʚ ʂʫʨʩʢʦʡ 

ʦʙʣʘʩʪʠ 
ɺ ʛʝʢʪʘʨʘʭ 

ʈʘʡʦʥ 2015 ʛ. 2016 ʛ. 2017 ʛ. (ʧʣʘʥ) 
ɿʦʣʦʪʫʭʠʥʩʢʠʡ 312 429 943 
ʈʳʣʴʩʢʠʡ 365 - - 
ʃʴʛʦʚʩʢʠʡ 517 - 390 
ʊʠʤʩʢʠʡ - 678 - 
ʄʘʥʪʫʨʦʚʩʢʠʡ - 457 - 
ʏʝʨʝʤʠʩʠʥʦʚʩʢʠʡ - 634 370 
ʑʠʛʨʦʚʩʢʠʡ - 92 197 
ʉʫʜʞʘʥʩʢʠʡ - - 231 
ʉʦʣʥʮʝʚʩʢʠʡ - - 446 
ɺʩʝʛʦ: 1194 2290 2694 

 
ʉʦʨʪ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʢʣʶʯʝʥ ʚ ɻʦʩʨʝʝʩʪʨ ʩ 2004 ʛʦ-

ʜʘ. ʈʘʟʥʦʚʠʜʥʦʩʪʴ vulgaris. ʎʚʝʪʦʢ ʢʨʫʧʥʳʡ, ʩʚʝʪʣʦ-ʛʦʣʫʙʦʡ ʩ ʪʝʤʥʦ-
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ʩʠʥʝʡ ʣʦʜʦʯʢʦʡ. ʉʝʤʝʥʘ ʙʝʣʳʝ, ʢʨʫʧʥʳʝ, ʦʢʨʫʛʣʦ-ʫʛʣʦʚʘʪʳʝ. ʄʘʩʩʘ 1000 
ʩʝʤʷʥ 250-350 ʛ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 80-90 ʩʤ. ʊʠʧ ʨʘʩʪʝʥʠʷ ʜʝʪʝʨʤʠʥʘʥʪ-
ʥʳʡ, ʙʳʩʪʨʦʨʘʩʪʫʱʠʡ. ɹʦʙʳ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʛʣʘʚʥʦʤ ʩʪʝʙʣʝ ʠ ʫʢʦʨʦʯʝʥ-
ʥʳʭ ʙʦʢʦʚʳʭ ʚʝʪʚʷʭ ʧʝʨʚʦʛʦ-ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʉʦʨʪ ʪʝʭʥʦʣʦʛʠʯʝʥ, ʫʩʪʦʡ-
ʯʠʚ ʢ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʙʦʙʦʚ ʠ ʦʩʳʧʘʥʠʶ ʩʝʤʷʥ ʥʘ ʢʦʨʥʶ, ʧʦʣʝʛʘʥʠʶ, 
ʬʫʟʘʨʠʦʟʫ, ʦʙʣʘʜʘʝʪ ʧʦʣʝʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʥʪʨʘʢʥʦʟʫ. ʉʦʨʪ ʩʢʦʨʦ-
ʩʧʝʣʳʡ, ʜʣʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 115-130 ʜʥʝʡ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ 
ʚ ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʩʦʩʪʘʚʠʣʘ 41 ʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 763 ʮ/ʛʘ. 
ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʟʝʨʥʝ 8-10 %, ʙʝʣʢʘ ʚ ʟʝʨʥʝ 37-38 % ʠ ʚ ʩʫʭʦʤ ʚʝʱʝ-
ʩʪʚʝ ʟʝʣʝʥʦʡ ʤʘʩʩʳ - 18-20 %, ʘʣʢʘʣʦʠʜʦʚ ʚ ʟʝʨʥʝ 0,050 %, ʚ ʩʫʭʦʤ ʚʝʱʝ-
ʩʪʚʝ ʟʝʣʝʥʦʡ ʤʘʩʩʳ - 0,025-0,035 %. 
ʕʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ 2016 ʛ. ʠ ʧʦʩʝʚʥʳʝ ʩʚʦʡʩʪʚʘ ʩʝʤʷʥ ʣʶ-

ʧʠʥʘ ʙʝʣʦʛʦ ʩʦʨʪʘ ɼʵʛʘ ʥʦʚʦʛʦ ʫʨʦʞʘʷ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

 
ʊʘʙʣʠʮʘ 2 ï ʕʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ ʧʦʩʝʚʥʳʝ ʩʚʦʡʩʪʚʘ  

ʣʶʧʠʥʘ ʩʦʨʪʘ ɼʵʛʘ 

ɺʳʩʦʪʘ, 
ʩʤ 

ʏʠʩʣʦ ʙʦ-
ʙʦʚ, ʰʪ. 

ʏʠʩʣʦ  
ʩʝʤʷʥ, 
ʰʪ 

ʄʘʩʩʘ 1 
ʩʝʤʝʥʠ, ʛ 

ʄʘʩʩʘ 
1000 
ʩʝʤʷʥ, ʛ 

ʋʨʦʞʘʡ-
ʥʦʩʪʴ, ʪ/ʛʘ 

74,0 20,3 61,2 0,21 210,1 3,2 
ʉʦʨʪʦ-
ʚʘʷ ʯʠʩ-
ʪʦʪʘ, % 

ʏʠʩʪʦʪʘ, % 
ʕʥʝʨʛʠʷ 
ʧʨʦʨʘʩ-
ʪʘʥʠʷ, % 

ɺʩʭʦ-
ʞʝʩʪʴ, % 

ʇʦʩʝʚʥʘʷ 
ʛʦʜʥʦʩʪʴ, 

% 

ɺʣʘʞʥʦʩʪʴ, 
% 

99,0 100,0 83,0 85,0 85,0 13,6 
 
ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ (ʩʝʨʪʠʬʠʢʘʪ), ʤʘʩʩʘ 1000 

ʩʝʤʷʥ ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʘʩʴ (255,1 ʛ.). ʉʝʤʷʥ ʜʨʫʛʠʭ ʚʠʜʦʚ ʢʦʨʤʦʚʳʭ ʪʨʘʚ, 
ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɸʣʢʘʣʦʠʜʥʳʭ ʩʝʤʷʥ ʪʘʢʞʝ ʥʝ ʦʙʥʘʨʫʞʝ-
ʥʦ. ʋʨʦʞʘʡʥʦʩʪʴ ʣʶʧʠʥʘ ʚ ʦʧʳʪʝ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ (3,2 
ʪ/ʛʘ ʧʨʦʪʠʚ 4,1 ʪ/ʛʘ ʧʦ ʜʘʥʥʳʤ ʦʨʠʛʠʥʘʪʦʨʦʚ). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 
ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2016 ʛʦʜʘ (ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʟʘʩʫ-
ʭʘ, ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ). ʅʘ ʢʦʨʥʷʭ ʣʶ-
ʧʠʥʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʜʦ 10 ʢʣʫʙʝʥʴʢʦʚ, ʜʠʘʤʝʪʨʦʤ 2,8 ʤʤ, ʤʘʩʩʦʡ 1,5 ʛ. 
ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ -37,5 %. ʉʙʦʨ ʧʨʦʪʝʠʥʘ ʩʦʩʪʘʚʠʣ 1,2 ʪ/ʛʘ. 
ɿʘʢʣʶʯʝʥʠʝ.  ɺʦʟʜʝʣʳʚʘʥʠʝ ʣʶʧʠʥʘ ʙʝʣʦʛʦ ʩʦʨʪʘ ɼʵʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʥʪʝʨʝʩ ʜʣʷ ʭʦʟʷʡʩʪʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭ-
ʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ. 
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PROSPECTS OF TILL OF LUPIN WHITE IN THE CONDITIONS  
OF KURSK AREA 

Zasorina E.V., Titov A.N. 
Abstract. Showing perspectives and features of technology who-delyvanija 

white Lupin in the Kursk region, as well as elements of the structure of crop 
yield and quality seeds. 

Key words: lupine seeds, productivity indicators, vegeta operational mass, 
structure of a crop, seeding and varietal seed properties. 
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʀ ɺʆɿɼɽʃʓɺɸʅʀʗ  

ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ ɺ ʂʋʈʉʂʆʁ ʆɹʃɸʉʊʀ 
ʂʦʤʘʨʠʮʢʘʷ ɽ.ʀ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ,  
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ʉʘʧʨʦʥʦʚ ɸ.ʀ., ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ, aleksey.sapronov.94@mail.ru; 
ɻʫʩʘʢʦʚ ʅ.ɺ., ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ, nikita-markowo@mail.ru, 

ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, ʈʦʩʩʠʷ 
 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʳʷʚʣʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ 
ʧʦ ʫʨʦʞʘʶ ʠ ʢʘʯʝʩʪʚʫ ʫ ʩʦʨʪʦʚ ʣʴʛʦʚʩʢʦʡ ʠ ʥʝʤʯʠʥʦʚʩʢʦʡ ʩʝʣʝʢʮʠʠ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʩʦʨʪ, ʫʨʦʞʘʡ, ʢʘʯʝʩʪʚʦ. 
 
ɺʚʝʜʝʥʠʝ. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʈʦʩʪ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ 
ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʦʩʪʠʛʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘ ʩʯʝʪ ʚʥʝ-
ʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʤʝʩʪʥʳʤ ʧʦʯʚʝʥʥʦï
ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʠʷʤ ʩʦʨʪʦʚ. ɺʢʣʘʜ ʩʦʨʪʘ ʚ ʜʦʩʪʠʛʥʫʪʳʡ ʫʨʦʚʝʥʴ 
ʫʨʦʞʘʡʥʦʩʪʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 50 % [1, 2].  
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʩʦʨʪʦʚ ʨʘʟʣʠʯʥʳʭ 
ʛʨʫʧʧ ʩʝʣʝʢʮʠʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʪʝʤʥʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʝ ʫʯʭʦʟʘ çɿʥʘʤʝʥʩʢʦʝè ʂʫʨʩʢʦʡ ɻʉʍɸ ʚ 2014-2016 
ʛʛ. ʅʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʩʝʚʘʣʠ 3 ʩʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʝʣʝʢ-
ʮʠʠ ʃʴʛʦʚʩʢʦʡ ʦʧʳʪʥʦ-ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ, 4 ʩʦʨʪʘ ɼʦʥʩʢʦʛʦ ʅʀʀ ʩʝʣʴ-
ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 3 ʩʦʨʪʘ ʅʀʀ ʎʈʅɿ (ʅʝʤʯʠʥʦʚʢʘ), ʩʦʨʪ ʆʜʘ (ɹʝʣʘʨʫʩʴ), ʩʦʨʪ 
ɸʣʴʷʥʩ (ʋʢʨʘʠʥʘ). 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʨʪ ʦʟʠ-

ʤʦʡ ʧʰʝʥʠʮʳ, ʢʘʢ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, 
ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʣʠʥʫ ʚʝʛʝʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 
280 ʜʥʝʡ ʫ ʩʦʨʪʦʚ ʜʦʥʩʢʦʡ ʩʝʣʝʢʮʠʠ ʜʦ 316 ʜʥʝʡ ʫ ʩʦʨʪʦʚ ʃʴʛʦʚʩʢʘʷ 4 ʠ 
ʃʴʛʦʚʩʢʘʷ 8. ʇʨʠ ʵʪʦʤ ʣʫʯʰʝʡ ʧʝʨʝʟʠʤʦʚʢʦʡ ʦʪʣʠʯʘʣʠʩʴ ʩʦʨʪʘ ʣʴʛʦʚʩʢʦʡ ʠ 
ʤʦʩʢʦʚʩʢʦʡ (ʥʝʤʯʠʥʦʚʩʢʦʡ) ʩʝʣʝʢʮʠʠ (ʃʴʛʦʚʩʢʘʷ 4, 8, ʄʦʩʢʦʚʩʢʘʷ 56 ʠ ʅʝʤ-
ʯʠʥʦʚʩʢʘʷ 57), ʭʫʜʰʘʷ ʧʝʨʝʟʠʤʦʚʢʘ ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʦʚ ʶʞʥʳʭ ʦʨʠʛʠʥʘʪʦʨʦʚ. 
ʅʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʧʦʣʝʛʘʥʠʶ ʷʚʣʷʣʠʩʴ ʨʘʩʪʝʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʩʦʨʪʘ ʃʴʛʦʚʩʢʘʷ 4, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʩʘʤʳʝ ʢʦʨʦʪʢʠʝ (8,0 ʩʤ) ʠ ʩʘʤʳʝ ʪʦʣʩʪʳʝ 
(4,2 ʤʤ) ʥʠʞʥʠʝ ʤʝʞʜʦʫʟʣʠʷ; ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʣʝʛʘʥʠʶ 
ʧʦʢʘʟʘʣʠ ʩʦʨʪʘ ʆʜʘ (ɹʝʣʘʨʫʩʴ) ʠ ɼʦʥ-ʵʢʦ (ɼʦʥʩʢʦʡ ʅʀʀʉʍ), ʷʚʣʷʶʱʠʝʩʷ 
ʩʘʤʳʤʠ ʚʳʩʦʢʦʩʪʝʙʝʣʴʥʳʤʠ (110 ʠ 115 ʩʤ). 
ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʦʪʤʝʯʝʥʳ ʥʘ 

ʩʦʨʪʘʭ ʣʴʛʦʚʩʢʦʡ ʠ ʥʝʤʯʠʥʦʚʩʢʦʡ ʩʝʣʝʢʮʠʠ, ʯʪʦ ʩʢʘʟʘʣʦʩʴ ʠ ʥʘ ʬʘʢʪʠʯʝʩʢʦʡ 
ʫʨʦʞʘʡʥʦʩʪʠ ʜʘʥʥʳʭ ʩʦʨʪʦʚ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʡʥʦʩʪʠ (+7,3 %) 
ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʩʦʨʪʘʭ ʃʴʛʦʚʩʢʘʷ 4 ʠ ʄʦʩʢʦʚʩʢʘʷ 56; ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦ-
ʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʩʦʨʪʦʚ ʆʜʘ (-9,4 %) ʠ ɸʣʴʷʥʩ (-9,9 %) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʨ-
ʪʦʤ-ʩʪʘʥʜʘʨʪʦʤ ʄʦʩʢʦʚʩʢʘʷ 39. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟʤʥʦʞʝʥʠʷ 
ʩʝʤʷʥ ʦʪʤʝʯʝʥʳ ʫ ʩʦʨʪʦʚ ʃʴʛʦʚʩʢʘʷ 4 (25,0 ʝʜʠʥʠʮ), ɻʫʙʝʨʥʘʪʦʨ ɼʦʥʘ (24,3), 
ʄʦʩʢʦʚʩʢʘʷ 56 (25,0) ʠ ʉʢʠʧʝʪʨ (24,2). ʉʘʤʳʝ ʥʠʟʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟ-
ʤʥʦʞʝʥʠʷ ʩʝʤʷʥ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫ ʩʦʨʪʦʚ ɸʣʴʷʥʩ (21,0) ʠ ʆʜʘ (21,1), ʯʪʦ ʛʦ-
ʚʦʨʠʪ ʦ ʥʠʟʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ ʥʦʚʳʭ 
ʩʦʨʪʦʚ ʚ ʟʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ɿʘʢʣʶʯʝʥʠʝ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʩʝʨʳʭ ʣʝʩʥʳʭ 

ʧʦʯʚʘʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 
ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʣʠ ʩʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʣʴʛʦʚʩʢʦʡ ʠ ʥʝʤʯʠ-
ʥʦʚʩʢʦʡ ʩʝʣʝʢʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʧʦ ʚʩʝʤ ʠʟʫʯʘʝʤʳʤ ʧʦʢʘʟʘʪʝ-
ʣʷʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ ʩʦʨʪʘ ʩʝʣʝʢʮʠʠ ɼʦʥ-
ʩʢʦʛʦ ɿʦʥʘʣʴʥʦʛʦ ʅʀʀ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʦʨʪ ʆʜʘ ʩʝʣʝʢʮʠʠ ʅʇʎ ɹʝʣʘʨʫ-
ʩʠ ʧʦ ʟʝʤʣʝʜʝʣʠʶ ʠ ʩʦʨʪ ɸʣʴʷʥʩ ʀʥʩʪʠʪʫʪʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠʤ. ɺ.ʗ. ʖʨʴʝʚʘ 
(ʋʢʨʘʠʥʘ). 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʜʝʬʝʢʘʪʘ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʯʝʨʥʦʟʝʤʘ ʪʠʧʠʯʥʦʛʦ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʚʦʟʜʝʣʳʚʘʝ-
ʤʦʡ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʠ ʙʝʩʩʤʝʥʥʦ. ɺʳʷʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪ ɹʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʧʦʚʪʦʨʥʳʭ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʥʦ ʩ ʧʦʩʪʦʷʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʫʨʦʚʥʷ 
ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʠ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʚʥʝʩʝʥʠʝʤ ʜʝʬʝʢʘʪʘ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʜʝʬʝʢʘʪ, ʧʣʦʜʦʨʦʜʠʝ, ʙʝʩʩʤʝʥʥʳʝ ʧʦʩʝʚʳ, ʩʝʚʦ-

ʦʙʦʨʦʪ. 
 
ɼʝʬʝʢʘʪ (ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʦʩʘʜʦʢ) ʷʚʣʷʝʪʩʷ ʦʪʭʦʜʦʤ ʩʚʝʢʣʦʩʘʭʘʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʵʪʦ ʮʝʥʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ, ʩʦ-
ʜʝʨʞʘʱʝʝ ʧʦʤʠʤʦ ʠʟʚʝʩʪʠ, ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʤʠʢ-
ʨʦʵʣʝʤʝʥʪʳ.  
ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʜʝʬʝʢʘʪʘ ʥʘ ʫʨʦ-

ʚʝʥʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʙʝʩ-
ʩʤʝʥʥʳʭ ʧʦʩʝʚʘʭ ʠ ʚ ʩʝʚʦʦʙʦʨʦʪʝ. 
ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ 

ʦʪʜʝʣʘ ʟʝʤʣʝʜʝʣʠʷ ʂʫʨʩʢʦʛʦ ʅʀʀ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʨʦʣʠ ʩʝʚʦʦʙʦʨʦʪʘ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʥʘʯʠʥʘʷ ʩ 1964 ʛ. ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʧʦ ʙʝʩʩʤʝʥʥʦʤʫ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʶ ʠ ʚ ʩʝʚʦʦʙʦʨʦʪʝ. ʇʦʣʝʚʦʡ ʤʝʣʢʦ-
ʜʝʣʷʥʦʯʥʳʡ ʦʧʳʪ ʟʘʣʦʞʝʥ ʚ ʙʝʩʩʤʝʥʥʳʭ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʚ ʩʝʚʦ-
ʦʙʦʨʦʪʝ ʧʦ ʩʭʝʤʝ: ʢʦʥʪʨʦʣʴ, ʜʝʬʝʢʘʪ (3 ʪ/ʛʘ), N45P60K45, ʜʝʬʝʢʘʪ (3ʪ/ʛʘ)+ 
N45P60K45. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʝʪ 370ʤ

2
 (50 x 7,4), ʫʯʝʪʥʘʷ ʧʣʦ-

ʱʘʜʴ ʢʘʞʜʦʡ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʝʪ 200 ʤ
2
 (40 x 5). ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʯʝʪʳ-

ʨʝʭʢʨʘʪʥʘʷ.  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ: 
- ʦʧʨʝʜʝʣʝʥʠʝ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ; 
- ʦʧʨʝʜʝʣʝʥʠʝ ʨʅ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠ ʧʦ ʤʝʪʦʜʫ ʎʀ-

ʅɸʆ (ɻʆʉʊ 26483); 
- ʦʧʨʝʜʝʣʝʥʠʝ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʧʦ ʤʝʪʦʜʫ ʂʘʧʧʝʥʘ ʚ 

ʤʦʜʠʬʠʢʘʮʠʠ ʎʀʅɸʆ (ɻʆʉʊ 26212); 
- ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ Ca

2+
 ʠ Mg

2+
 ʚ ʧʦʯʚʝ ï ʢʦʤʧʣʝʢʩʦʥʦ-

ʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ; 
-ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ Na

+ 
ʠ K

+ 
 ʧʦ ʤʝʪʦʜʫ ʄʘʩʣʦʚʦʡ. 

mailto:ninа.trunaeva@yandex.ru
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ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ʧʨʦʚʦʜʠʣʠ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʘʛ-
ʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ ʪʝʤʠ ʞʝ ʤʘʰʠʥʘʤʠ ʠ ʦʨʫʜʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ 
ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʣʷʭ.  
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʪʝʨʷ ʯʝʨʥʦʟʝʤʘʤʠ Ca

++
 ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʢʠ-

ʩʣʦʪʥʦʩʪʠ. ʀʟʫʯʘʝʤʘʷ ʧʦʯʚʘ ʧʦ ʩʪʝʧʝʥʠ ʢʠʩʣʦʪʥʦʩʪʠ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʢʠʩʣʳʤ 
ʧʦʯʚʘʤ, ʚʝʣʠʯʠʥʘ ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ (ʨʅʂʉI) ʨʘʚʥʘ 6,5, ʘ ʫʨʦʚʝʥʴ ʛʠʜʨʦ-
ʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʅr =1,9 - 1,7 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ. ɼʘʥʥʘʷ ʧʦʯʚʘ ʚ ʠʟ-
ʚʝʩʪʢʦʚʘʥʠʠ ʥʝ ʥʫʞʜʘʝʪʩʷ, ʦʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʤʝ-
ʥʝʥʠʝ ʜʝʬʝʢʘʪʘ ʠ ʜʨʫʛʠʭ ʢʘʣʴʮʠʡʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʜʘʞʝ ʥʘ ʯʝʨʥʦʟʝʤʝ 
ʪʠʧʠʯʥʦʤ ʜʘʸʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ [1-5]. 
ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʪʘʙʣʠʮʘ 1) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠ-

ʦʜ, ʨʅʂʉL, ʸʤʢʦʩʪʴ ʢʘʪʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʠ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʯʚʳ ʦʩʥʦ-
ʚʘʥʠʷʤʠ ʠʥʪʝʥʩʠʚʥʝʝ ʩʥʠʞʘʶʪʩʷ ʚ ʧʦʯʚʝ ʧʨʠ ʙʝʩʩʤʝʥʥʦʤ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʟʠ-
ʤʦʡ ʧʰʝʥʠʮʳ, ʯʝʤ ʚ ʩʝʚʦʦʙʦʨʦʪʝ. 
ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʫʩʠʣʠʚʘʝʪ ʧʦʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ 

ʨʅʂʉl ʧʦʯʚʳ ʜʦ 6,22 ʚ ʩʝʚʦʦʙʦʨʦʪʝ, ʠ ʚ ʙʝʩʩʤʝʥʥʳʭ ʧʦʩʝʚʘʭ ʜʦ 5,09. ɺ ʢʦʣʣʦ-
ʠʜʥʦʤ ʢʦʤʧʣʝʢʩʝ ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʴʮʠʷ, ʩʥʠʞʘʝʪ-
ʩʷ ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʯʚ ʦʩʥʦʚʘʥʠʷʤʠ. 

 
ʊʘʙʣʠʮʘ 1 ï ɺʦʟʜʝʡʩʪʚʠʝ ʜʝʬʝʢʘʪʘ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʯʝʨʥʦʟʝʤʘ ʪʠʧʠʯʥʦʛʦ, 2016 ʛ. 

ɺʘʨʠʘʥʪ ʨʅʂʉL 
Ca

2+ 
Mg

2+ 
Hr

+
 ɽʂʆ 

V,% 
ʤʛ-ʵʢʚ/100ʛ ʧʦʯʚʳ 

ɹʝʩʩʤʝʥʥʳʝ ʧʦʩʝʚʳ 

ʂʦʥʪʨʦʣʴ 
(ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

 
5,14 

 
26,53 

 
5,10 

 
3,95 

 
35,58 

 
88,84 

ɼʝʬʝʢʘʪ3 ʪ/ʛʘ 5,45 27,59 6,74 3,57 37,91 90,51 

N45P60K45 5,09 25,04 6,26 4,33 35,63 87,83 

ɼʝʬʝʢʘʪ (3 ʪ/ʛʘ)+ 
N45P60K45 

 
5,24 

 
27,75 

 
7,27 

 
3,74 

 
38,76 

 
90,32 

ʉʝʚʦʦʙʦʨʦʪ 

ʂʦʥʪʨʦʣʴ 
(ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

6,38 31,93 4,22 1,24 37,38 96,73 

ɼʝʬʝʢʘʪ 3 ʪ/ʛʘ 6,55 32,92 5,47 1,17 39,55 97,09 

N45P60K45 6,22 30,34 5,07 1,36 36,76 96,43 

ɼʝʬʝʢʘʪ (3 ʪ/ʛʘ)+ 
N45P60K45 

 
6,54 

 
33,24 

 
5,71 

 
0,99 

 
39,95 

 
97,55 

 
ɺʥʝʩʝʥʠʝ ʜʝʬʝʢʘʪʘ ʢʘʢ ʚ ʙʝʩʩʤʝʥʥʦʡ ʢʫʣʴʪʫʨʝ, ʪʘʢ ʠ ʚ ʩʝʚʦʦʙʦʨʦʪʝ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʘʩʳʱʝʥʠʶ ʢʦʣʣʦʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʘʣʴʮʠʝʤ ʠ ʤʘʛʥʠʝʤ, 
ʫʚʝʣʠʯʝʥʠʶ ʩʪʝʧʝʥʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʯʚ ʦʩʥʦʚʘʥʠʷʤʠ, ʩʥʠʞʝʥʠʶ ʢʠʩʣʦʪ-
ʥʦʩʪʠ ʩʨʝʜʳ. 
ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ (ʪʘʙʣʠʮʘ 2), ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʫʨʦʞʘʡʥʦʩʪʴ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʙʝʩʩʤʝʥʥʳʭ ʧʦʩʝʚʘʭ. ʊʘʢ ʧʨʠ 
ʙʝʩʩʤʝʥʥʦʤ ʚʦʟʜʝʣʳʚʘʥʠʠ ʥʘ ʢʦʥʪʨʦʣʝ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 18,4 
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ʮ/ʛʘ, ʘ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ï 36,6 ʮ/ʛʘ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʜʝʬʝʢʘʪʘ ʧʦ ʬʦʥʫ N45P60K45 
ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʙʝʩʩʤʝʥʥʳʭ ʧʦʩʝʚʘʭ- 25,3 ʮ/ʛʘ, ʚ 
ʩʝʚʦʦʙʦʨʦʪʝ ï 52,2 ʮ/ʛʘ. 

 
ʊʘʙʣʠʮʘ 2 ïʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʙʝʩʩʤʝʥʥʳʭ  

ʧʦʩʝʚʘʭ ʠ ʚ ʩʝʚʦʦʙʦʨʦʪʝ, 2016 ʛ. 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ɹʝʩʩʤʝʥʥʳʝ ʧʦʩʝʚʳ ʉʝʚʦʦʙʦʨʦʪ 

ʫʨʦʞʘʡ-
ʥʦʩʪʴ, ʮ/ʛʘ 

ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡ-
ʥʦʩʪʴ, ʮ/ʛʘ 

ʧʨʠʙʘʚʢʘ 

ʮ/ʛʘ % ʮ/ʛʘ % 

ʂʦʥʪʨʦʣʴ 
(ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

 
18,4 

 
- 

 
- 

 
36,6 

 
- 

 
- 

ɼʝʬʝʢʘʪ 3 ʪ/ʛʘ 21,0 2,6 14,1 40,9 4,3 11,7 

N45P60K45 23,5 5,1 27,7 48,8 12,2 33,3 

ɼʝʬʝʢʘʪ (3 ʪ/ʛʘ)+ 
N45P60K45 

 
25,3 

 
6,9 

 
37,5 

 
52,2 

 
15,6 

 
42,6 

ʅʉʈ0,5  1,3   1,2  
 
ʆʪʜʝʣʴʥʦʝ ʚʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ 3 ʪ/ʛʘ ʜʝʬʝʢʘʪʘ ʚ ʙʝʩʩʤʝʥʥʳʭ ʧʦʩʝʚʘʭ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ 2,6 ʮ/ʛʘ ʠʣʠ ʥʘ 14,1 % 
ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʘ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʥʘ 4,3 ʮ/ʛʘ ʠʣʠ ʥʘ 11,7 % ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ. ɺʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʨʠ ʙʝʩ-
ʩʤʝʥʥʦʤ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ ʥʘ 5,1 ʮ/ʛʘ ʠʣʠ ʥʘ 27,7 % ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʚ ʩʝʚʦʦʙʦ-
ʨʦʪʝ ʥʘ 12,2 ʮ/ʛʘ ʠʣʠ ʥʘ 33,3 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʝʨʷ ʢʘʣʴʮʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʧʦʯʚʝ ʚʳ-

ʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʣʴʮʠʡʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʠʟ-
ʚʝʩʪʠ, ʜʝʬʝʢʘʪʘ, ʛʠʧʩʘ, ʜʦʣʦʤʠʪʘ ʠ ʜʨ.). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʚʪʦʨʥʳʭ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 
ʧʨʠ ʚʦʟʥʠʢʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʥʦ ʩ ʧʦʩʪʦʷʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʫʨʦʚʥʷ ʢʠ-
ʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʠ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʚʥʝʩʝʥʠʝʤ ʜʝʬʝʢʘʪʘ ʥʘ ʬʦʥʝ ʧʦʣʥʦʛʦ 
ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ. 
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DEFECATE EFFICIENCY IN CULTIVATION  

WINTER WHEAT CROP ROTATION stretch and in 
Trutaeva N.N., Bulanovʘ J.A.  

Abstract. The effect defecate on the physicochemical long-exponent of the 
typical black soil and yield of winter wheat, raised-Vai in the rotation and 
stretch. Revealed the possibility of repeated uses of the winter wheat crop, but 
with a constant control of the level of soil acidity and with periodic introduction 
defecate. 

Key words: soil, defecate, fertility, permanent crops, crop rotation. 
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ʋʈʆɾɸʁʅʆʉʊʔ ɻʆʈʆʍɸ ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ 
ɹʀʆʇʈɽʇɸʈɸʊʆɺ ʀ ʈɽɻʋʃʗʊʆʈʆɺ ʈʆʉʊɸ 

ʉʠʪʘʣʦ ɻ.ʄ. ʘʩʧʠʨʘʥʪ,  
ɹʝʣʴʪʶʢʦʚ ʃ.ʇ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ɻʦʨʜʝʝʚʘ ʖ.ɺ. ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ  

ʧʨʝʧʦʜʘʚʘʪʝʣʴ, gordeeva_julia88@mail.ru, 
ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʠʡ ʠʥʞʝʥʝʨʥʳʡ ʠʥʩʪʠʪʫʪ  

ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ, ʈʦʩʩʠʷ 
 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʪʘ-
ʢʠʭ ʢʘʢ ʈʠʟʦʪʦʨʬʠʥ, ʕʢʩʪʨʘʩʦʣ, ɺʠʛʦʨ ʌʦʨʪʝ, ʄʠʚʘʣ ɸʛʨʦ, ʌʣʘʚʦʙʘʢʪʝ-
ʨʠʥ ʥʘ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʫʩʘʪʦʛʦ ʛʦʨʦʭʘ ʩʦʨʪʘ ɸʥʛʝʣʘ [3, c. 45]. ʇʨʠʤʝʥʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʙʠʦ-
ʧʨʝʧʘʨʘʪʦʚ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʝʥʠʡ. ʀʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʩʧʦʩʦʙ-
ʩʪʚʦʚʘʣʦ ʨʦʩʪʫ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 0,36-,058 ʪ/ʛʘ.  
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʛʦ-

ʨʦʭʘ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪʤʝʯʘʶʪʩʷ 
ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʄʠʚʘʣ ɸʛʨʦ: 20 ʛ/ʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ + 
20 ʛ/ʛʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ ʧʦ ʚʝʛʝʪʘʮʠʠ ʚ ʬʘʟʝ 3-5 ʣʠʩʪʴʝʚ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʭ, ʙʠʦʧʨʝʧʘʨʘʪʳ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʫʨʦʞʘʡ-

ʥʦʩʪʴ, ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
 
ɺʚʝʜʝʥʠʝ. ɼʝʬʠʮʠʪ ʢʦʨʤʦʚʦʛʦ ʙʝʣʢʘ ʚ ʬʫʨʘʞʥʦʤ ʟʝʨʥʝ ʥʘʧʨʷʤʫʶ ʩʚʷ-

ʟʘʥ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʦʩʥʦʚʥʦʡ ʟʝʨʥʦʙʦʙʦʚʦʡ ʢʫʣʴʪʫʨʳ ɼʦʥʘ ï 
ʛʦʨʦʭʘ [1]. ʇʨʠ ʵʪʦʤ ʦʯʝʥʴ ʯʘʩʪʦ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ 
ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʥʘʨʘʩʪʘʥʠʷ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ [2], ʯʪʦ ʚʝʜʝʪ 
ʢ ʠʭ ʩʠʣʴʥʦʤʫ ʧʦʣʝʛʘʥʠʶ ʠ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ [3]. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ 
ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʢʘʢ ʥʘʰʠʤʠ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʚʳʚʝʜʝʥʳ 
ʥʦʚʳʝ ʫʩʘʪʳʝ ʬʦʨʤʳ ʛʦʨʦʭʘ ʩ ʚʠʜʦʠʟʤʝʥʝʥʥʳʤ ʪʠʧʦʤ ʣʠʩʪʘ ʠ ʧʦʪʝʥʮʠʘʣʴ-
ʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ 5-6 ʪ/ʛʘ. 
ʎʝʣʴ. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ 

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʫʩʘʪʦʛʦ ʛʦʨʦʭʘ ʩʦʨʪʘ ɸʥʛʝʣʘ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

2014-2015 ʛʛ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʥʦʟʝʤʦʤ ʦʙʳʢʥʦ-
ʚʝʥʥʳʤ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʬʦʩʬʦʨʘ ʧʦʜʚʠʞʥʦʛʦ 
(P2O5 ï 20-23 ʤʛ/ʢʛ) ʠ ʧʦʚʳʰʝʥʥʳʤ ʢʘʣʠʷ ʦʙʤʝʥʥʦʛʦ (ʂ2ʆ ï 310-350 ʤʛ/ʢʛ) 
ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ. ʇʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʣʘ 1,2 ʛʘ. ʇʦ-
ʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ. ʊʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʛʦʨʦʭʘ ʚ ʦʧʳʪʝ ʦʙʱʝʧʨʠ-
ʥʷʪʘʷ ʜʣʷ ʶʞʥʦʡ ʟʦʥʳ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʫʜʦʙʨʝʥʥʦʤ 

ʬʦʥʝ ʚ ʚʠʜʝ ʚʥʝʩʝʥʠʷ 80 ʢʛ/ʛʘ ʘʤʤʦʬʦʩʢʠ ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ. 
ʆʙʨʘʙʦʪʢʫ ʩʝʤʷʥ ʠʟʫʯʘʝʤʳʤʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʧʨʦ-
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ʚʦʜʠʣʠ ʚ ʜʝʥʴ ʧʦʩʝʚʘ, ʘ ʦʙʨʘʙʦʪʢʫ ʧʦ ʚʝʛʝʪʘʮʠʠ ʚ ʬʘʟʝ 3-5 ʣʠʩʪʴʝʚ ʛʦʨʦʭʘ 
ʩʦʛʣʘʩʥʦ ʨʝʛʣʘʤʝʥʪʫ (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 - ʈʝʛʣʘʤʝʥʪ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ 

ʅʘʟʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 
ʆʙʨʘʙʦʪʢʘ  
ʧʦ ʚʝʛʝʪʘʮʠʠ 

ʈʠʟʦʪʦʨʬʠʥ 1,2 ʣ/ʪ 0,4 ʣ/ʛʘ 
ʕʢʩʪʨʘʩʦʣ 1,0 ʣ/ʪ 1,0 ʣ/ʛʘ 
ɺʠʛʦʨ ʌʦʨʪʝ 50 ʛ/ʪ 25 ʛ/ʛʘ 
ʄʠʚʘʣ ɸʛʨʦ 20 ʛ/ʪ 20 ʛ/ʛʘ 
ʌʣʘʚʦʙʘʢʪʝʨʠʥ 1,2 ʣ/ʪ 0,3 ʣ/ʛʘ 

 
ʇʨʠʤʝʥʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʦʪʨʘʟʠʣʦʩʴ 

ʥʘ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʝʥʠʡ. ɺʩʝ ʦʙʨʘʙʦʪʘʥʥʳʝ ʨʘʩʪʝʥʠʷ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʣʫʯʰʠʤ ʨʘʟʚʠʪʠʝʤ ʩʪʝʙʣʝʩʪʦʷ ʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʙʦʣʝʝ ʪʝʤʥʦʡ 
ʦʢʨʘʩʢʦʡ ʣʠʩʪʴʝʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʝʜʝʥʠʝ ʜʚʫʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʛʦʨʦʭʘ 
(ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ + ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ) ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʦʩʥʦʚʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʫʚʝʣʠʯʠʪʴ 
ʫʨʦʞʘʡʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʢʫʣʴʪʫʨʳ (ʪʘʙʣʠʮʘ 2). 

 
ʊʘʙʣʠʮʘ 2 - ɺʣʠʷʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʵʣʝʤʝʥʪʳ 

ʩʪʨʫʢʪʫʨʳ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʨʦʭʘ (2014-2015 ʛʛ.) 

ɺʘʨʠʘʥʪ  
ʦʧʳʪʘ 

ʏʠʩʣʦ 
ʙʦʙʦʚ ʥʘ 
1 ʨʘʩʪʝ-
ʥʠʝ, ʰʪ. 

ʏʠʩʣʦ 
ʩʝʤʷʥ ʥʘ 
1 ʨʘʩʪʝ-
ʥʠʝ, ʰʪ. 

ʄʘʩʩʘ 
1000 
ʩʝʤʷʥ, ʛ 

ʋʨʦʞʘʡ
ʥʦʩʪʴ, 

ʪ/ʛʘ 

Ñ ʢ ʢʦʥ-
ʪʨʦʣʶ, 
ʪ/ʛʘ 

ʂʦʥʪʨʦʣʴ 3,0 11,5 213,0 2,43 - 
ʈʠʟʦʪʦʨʬʠʥ 3,3 12,4 222,1 2,79 0,36 
ʕʢʩʪʨʘʩʦʣ 3,5 13,0 224,4 2,90 0,47 
ɺʠʛʦʨ ʌʦʨʪʝ 3,4 12,7 220,3 2,85 0,42 
ʄʠʚʘʣ ɸʛʨʦ 3,7 13,2 225,0 3,01 0,58 
ʌʣʘʚʦʙʘʢʪʝʨʠʥ 3,4 12,5 221,0 2,84 0,41 

 
ɺ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ ʩ 3,0 ʰʪ. ʥʘ-

ʢʦʥʪʨʦʣʝ ʜʦ 3,3-3,7 ʰʪ. ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ; ʯʠʩʣʦ ʩʝʤʷʥ ʥʘ ʨʘʩ-
ʪʝʥʠʠ ʩ 11,5 ʰʪ. ʜʦ 12,4-13,2 ʰʪ. ʠ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʩ 213,0 ʛ ʜʦ 220,3-225,0 ʛ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʉʨʝʜʥʷʷ ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʨʦʭʘ ʥʘ ʢʦʥʪʨʦʣʝ 

ʩʦʩʪʘʚʠʣʘ 2,43 ʪ/ʛʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʨʝʛʫ- 
ʣʷʪʦʨʦʚ ʨʦʩʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʩʪʫ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 0,36-,058 ʪ/ʛʘ.  
ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʨʦʭʘ (3,01 ʪ/ʛʘ) ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʜʚʫ-

ʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʄʠʚʘʣ ɸʛʨʦ: 20 ʛ/ʪ ʧʨʠ ʦʙʨʘ-
ʙʦʪʢʝ ʩʝʤʷʥ + 20 ʛ/ʛʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ.  
ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʦʪ ʚʘʨʠʘʥʪ ʙʳʣ ʩʘʤʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʳʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘʠʙʦʣʴʰʠʝ ʫʩʣʦʚʥʦ ʯʠʩʪʳʡ 
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ʜʦʭʦʜ 13164 ʨʫʙ./ʛʘ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ï 91 %, ʘ ʪʘʢʞʝ ʤʠʥʠ-
ʤʘʣʴʥʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ï 4826 ʨʫʙ./ʪ (ʪʘʙʣʠʮʘ 3). 

 
ʊʘʙʣʠʮʘ 3 - ɺʣʠʷʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ  

ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʨʦʭʘ (2014-2015 ʛʛ.) 

ɺʘʨʠʘʥʪ  

ʦʧʳʪʘ 

ʉʪʦʠʤʦʩʪʴ 

ʧʨʦʜʫʢʮʠʠ, 

ʨʫʙ/ʛʘ 

ʇʨʦʠʟ-

ʚʦʜʩʪʚʝʥ-

ʥʳʝ ʟʘ-

ʪʨʘʪʳ, 

ʨʫʙ/ʛʘ 

ʋʩʣʦʚʥʦ 

ʯʠʩʪʳʡ 

ʜʦʭʦʜ, 

ʨʫʙ/ʛʘ 

ʈʝʥʪʘ

ʙʝʣɹ-

ʥʦʩʪʴ, 

% 

ʉʝʙʝ-

ʩʪʦʠʤʦʩʪʴ 

ʧʨʦʜʫʢ-

ʮʠʠ, ʨʫʙ/ʪ 

ʂʦʥʪʨʦʣʴ 22356 13778 8578 62 5670 
ʈʠʟʦʪʦʨʬʠʥ 25668 14078 11590 82 5046 
ʕʢʩʪʨʘʩʦʣ 26680 14108 12572 89 4865 
ɺʠʛʦʨ ʌʦʨʪʝ 26220 14378 11842 82 5045 
ʄʠʚʘʣ ɸʛʨʦ 27692 14528 13164 91 4826 
ʌʣʘʚʦʙʘʢʪʝʨʠʥ 26128 14438 11690 81 5084 

 
ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʫʩʘʪʦʛʦ ʛʦʨʦʭʘ ʩʦʨʪʘ 

ɸʥʛʝʣʘ ʚ ʶʞʥʦʡ ʟʦʥʝ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝ-
ʥʷʪʴ ʙʠʦʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ʄʠʚʘʣ ɸʛʨʦ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ: 20 
ʛ/ʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ + 20 ʛ/ʛʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ ʧʦ ʚʝʛʝʪʘʮʠʠ ʚ 
ʬʘʟʝ 3-5 ʣʠʩʪʴʝʚ. 

 
ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ɺʝʨʙʠʮʢʠʡ ʅ.ʄ. ɻʦʨʦʭ ʥʘ ɼʦʥʫ. ï ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ: ʈʦʩʪʠʟʜʘʪ, 1983. 
94 ʩ. 

2. ʀʩʘʡʯʝʚ ɺ.ɸ., ɸʥʜʨʝʝʚ ʅ.ʅ., ʄʫʜʘʨʠʩʦʚ ʌ.ɸ. ɺʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ 
ʨʦʩʪʘ ʠ ʭʝʣʘʪʥʳʭ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 
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PRODUCTIVITY OF PEAS WHEN USING 

BIOLOGICAL PRODUCTS AND REGULATORS OF GROWTH 
Sitalo G. M., Beltyukov L.P., Gordeev Yu.V. 

Abstract. Influence of biological products and regulators of growth, such as 
Rizotorfin, Ekstrasol, Vigor Forte, Mival Agro, Flavobakterin on elements of 
structure, productivity and cost efficiency of moustached peas of a grade Ange-
la is studied [3, c. 45]. Application of the studied biological products and regu-
lators of growth was reflected in a condition of plants. Use of all studied bio-
logical products and regulators of growth promoted growth of productivity by 
0,36-0,58 t/hectare.  

It is established that the best conditions for growth and development of 
plants of peas, and also forming of additional productivity are noted in case of 
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in case of double use Mival Agro: 20 g/t when handling seeds of 20 g/hectare 
when handling plants on vegetation in a phase of 3-5 leaves. 

Keywords: peas, biological products, growth regulators, productivity, ele-
ments of structure, cost efficiency. 
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ɸʥʥʦʪʘʮʠʷ. ʇʦʢʘʟʘʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝ-
ʣʳʚʘʥʠʷ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫ-
ʨʳ ʫʨʦʞʘʷ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʣʴʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ  ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʕʄ ï ʫʜʦʙʨʝʥʠʡ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʥ ʤʘʩʣʠʯʥʳʡ, ʩʦʨʪ, ʩʝʤʝʥʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʧʦʢʘʟʘʪʝʣʠ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ,  ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʝʤʷʥ. 
 
ɺʚʝʜʝʥʠʝ. ʅ.ʀ. ɺʘʚʠʣʦʚ [1] ʚʳʜʝʣʷʝʪ 4 ʮʝʥʪʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʴʥʘ: 

ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʡ, ʧʝʨʝʜʥʝʘʟʠʘʪʩʢʠʡ, ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʠ ʘʙʠʩʩʠʥʩʢʠʡ. ʇʦ 
ʫʪʚʝʨʞʜʝʥʠʶ ɽ.ʅ. ʉʠʥʩʢʦʡ [2], ʩʫʱʝʩʪʚʫʶʪ 3 ʧʝʨʚʠʯʥʳʭ ʦʯʘʛʘ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʷ ʣʴʥʘ: ʠʥʜʠʡʩʢʠʡ, ʠʥʜʦ-ʘʬʛʘʥʩʢʠʡ, ʢʦʣʭʠʜʩʢʠʡ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʝʚʝʨ-
ʥʳʝ ʨʫʩʩʢʠʝ ʜʦʣʛʫʥʮʳ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʬʦʨʤʳ) ʠʤʝʶʪ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʟ 
ʠʥʜʦ-ʘʬʛʘʥʩʢʦʛʦ ʦʯʘʛʘ. ɿʘʧʘʜʥʳʝ ʜʦʣʛʫʥʮʳ (ʧʨʠʤʦʨʩʢʠʝ ʬʦʨʤʳ) ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʳ ʠʟ ʢʦʣʭʠʜʩʢʦʛʦ ʦʯʘʛʘ. ʂʫʣʴʪʫʨʥʳʡ ʣʝʥ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʷʪʴ 
ʛʨʫʧʧ: ʜʦʣʛʫʥʝʮ, ʤʝʞʝʫʤʦʢ, ʢʫʜʨʷʰ, ʢʨʫʧʥʦʩʝʤʝʥʥʦʡ ʠ ʩʪʝʣʶʱʠʡʩʷ ʧʦʣʫ-
ʦʟʠʤʳʡ [3]. 
ʃʝʥ ʚ ʩʠʣʫ ʩʚʦʠʭ ʚʳʩʦʢʠʭ ʚʠʜʦʚʳʭ ʘʜʘʧʪʠʚʥʳʭ ʩʚʦʡʩʪʚ, ʩʧʦʩʦʙʝʥ ʧʨʦʠʟ-

ʨʘʩʪʘʪʴ ʚ ʨʘʟʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɽʛʦ 
ʚʳʨʘʱʠʚʘʶʪ ʙʦʣʝʝ ʯʝʤ ʚ 35 ʩʪʨʘʥʘʭ. ɺ ʩʝʤʝʥʘʭ ʣʴʥʘ ʩʦʜʝʨʞʠʪʩʷ ʦʪ 32 ʜʦ 48 
% (ʫ ʣʴʥʘ-ʜʦʣʛʫʥʮʘ ʦʢʦʣʦ 35-37 %) ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʞʠʨʘ ʠ ʦʢʦʣʦ 23 % 
ʙʝʣʢʘ. ɺ ʈʦʩʩʠʠ ʣʴʥʷʥʦʝ ʤʘʩʣʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʟʘʥʠʤʘʝʪ 
ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦʩʣʝ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʠ ʭʣʦʧʢʦʚʦʛʦ [4]. 
ɺ 18 ʦʙʣʘʩʪʷʭ ʈʦʩʩʠʠ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʚʦʟ-

ʨʦʞʜʝʥʠʶ ʣʴʥʷʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʣʴʥʷʥʳʭ ʠʟʜʝʣʠʡ  ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʃʝʥ 
ʭʦʨʦʰʦ ʩʣʫʞʠʪ ʯʝʣʦʚʝʯʝʩʪʚʫ ʦʢʦʣʦ ʜʝʩʷʪʠ ʪʳʩʷʯ ʣʝʪ. ʇʦʩʝʚʳ ʣʴʥʘ ʠʟʚʣʝʢʘʶʪ 
ʠʟ ʟʘʨʘʞʝʥʥʳʭ ʨʘʜʠʘʮʠʝʡ ʟʝʤʝʣʴ ʨʘʜʠʦʥʫʢʣʠʜʳ ʠ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠ ʩʦʟʜʘ-
ʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʯʠʩʪʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ.  ɺ 
ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ 
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ʧʨʦʜʫʢʪ, ʦʥ ʟʘʡʤʝʪ ʙʦʣʝʝ ʜʦʩʪʦʡʥʦʝ ʤʝʩʪʦ ʚ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. ɺ ʈʦʩ-
ʩʠʠ ʵʪʦʤʫ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʎʅʀʀʃʂɸ, ʧʦ ʟʘʜʘʥʠʶ ɻʦʩ-
ʢʦʤʧʨʦʤʘ ʈʌ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ çʃʝʥ ï ʚ ʪʦʚʘʨʳ ʈʦʩʩʠʠè.  
ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʬʝʨʤʝʨʩʪʚʘ, ʚʳʨʘʱʠʚʘʥʠʝ ʣʴʥʘ ʩʪʘʣʦ ʧʨʘʢʪʠʢʦʚʘʪʴ-

ʩʷ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʏʝʨʥʦʟʝʤʴʝ (ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ). 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʘʩʣʠʯʥʦʛʦ 

ʣʴʥʘ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕʄ-ʫʜʦʙʨʝʥʠʡ 
ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
- ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʕʄ-ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ, 

ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʤʘʩʣʠʯʥʦʛʦ ʣʴʥʘ ʈʫʯʝʝʢ ʠ ʉʦʢʦʣ; 
- ʦʧʨʝʜʝʣʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʝʤʷʥ.  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.   
ʇʦʩʝʚ ʩʝʤʷʥ ʩʦʨʪʦʚ ʉʦʢʦʣ ʠ ʉʝʚʝʨʥʳʡ  ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʂʌʍ çʃʫʥʝʚʘ 

ɸ.ɸ. ʄʝʜʚʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2016 ʛ ʥʘ ʬʦʥʝ N40ʈ60ʂ40. ʅʦʨʤʘ 
ʚʳʩʝʚʘ ï 25 ʢʛ/ʛʘ (4,5-5,5 ʤʣʥ. ʰʪ./ʛʘ ʚʩʭʦʞʠʭ ʩʝʤʷʥ). ʇʦʩʝʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ 
ʢʦʤʧʣʝʢʩʦʤ (John Deere 9520; HORSCH 1835; ʄʊɿ-82; AMAZONE DMC 
900). ʉʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʧʝʨʝʜ ʧʦʩʝʚʦʤ  ʦʙʨʘʙʘʪʳʚʘʣʠ  ɺʠʪʘʚʘʢʩʦʤ 200 ʌʌ 
(200+200 ʛ/ʣ) ʚ.ʩ.ʢ. ï ʨʘʩʭʦʜ 5 ʣ/ʪ. ʋʙʦʨʢʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʷ-
ʤʳʤ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝʤ ʧʨʠ ʧʦʤʦʱʠ ʟʝʨʥʦʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ  ɼʆʅ-1500 
ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʇʂʂ ï 10. ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʩʠʢʘʮʠʝʡ  ʨʘʫʥʜʘʧʦʤ ʚ.ʨ. 
(2,5 ʣ/ʛʘ). ʇʦʩʣʝʫʙʦʨʦʯʥʘʷ ʦʯʠʩʪʢʘ ʩʝʤʷʥ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʟʝʨʥʦʦʯʠʩʪʠ-
ʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ ɿɸɺ-20. ʆʧʳʪʳ ʧʨʦʚʝʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕʄ ï ʫʜʦʙʨʝʥʠʡ 
(ʉʣʦʢʩ ʵʢʦ ɸʨʪʝʤʠʷ ʠ ɻʫʤʘʪ ʕʄ). 
ɻʫʤʘʪ ʕʄ ʫʥʠʚʝʨʩʘʣʴʥʳʡ. ʉʧʝʮʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʛʫʤʘʪʦʚ ʩ ʧʦʯʚʝʥʥʳ-

ʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʟʘʢʘʟʫ ʅʇʆ çɸʨʛʦ ʕʄ-1è (ʛ. ʋʣʘʥ-
ʋʜʵ) ʛʣʫʙʦʢʦ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʩʠʤʙʠʦʟʦʤ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʕʄ ï ʨʝʘʢʪʦʨʝ. 
ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʫʨʦʚʝʥʴ ʤʠʢʨʦʬʣʦʨʳ ʚ 
ʧʦʯʚʝ, ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʯʚʳ, ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ 
ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʫʣʫʯʰʠʪʴ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʩʥʠʟʠʪʴ ʩʦʜʝʨ-
ʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʠ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ. ʅʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ 0,25 ʣ/ʛʘ 
ʧʨʠ ʨʘʟʙʘʚʣʝʥʠʠ 1: 800 ʚ ʬʘʟʫ çʝʣʦʯʢʠ ï ʥʘʯʘʣʦ ʙʫʪʦʥʠʟʘʮʠʠè 
ʉʣʦʢʩ ʵʢʦ ɸʨʪʝʤʠʷ. ʍʠʪʦʟʘʥʦʚʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ ʜʣʷ ʥʝʢʦʨʥʝ-

ʚʦʡ ʧʦʜʢʦʨʤʢʠ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʟʘʢʘ-
ʟʫ ʅʇʆ çɸʨʛʦ ʕʄ-1è (ʛ. ɹʘʨʥʘʫʣ). ɿʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʫʜʦʙʨʝʥʠʷ ʧʨʠ-
ʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʤʘʩʣʦ ʧʠʭʪʳ, ʵʢʩʪʨʘʢʪ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ, ʵʢʩʪʨʘʢʪ ʭʚʦʱʘ 
ʧʦʣʝʚʦʛʦ ʟʘʱʠʱʘʝʪ ʨʘʩʪʝʥʠʷ ʦʪ ʚʨʝʜʠʪʝʣʝʡ, ʦʙʠʪʘʶʱʠʭ ʚ ʧʨʠʢʦʨʥʝʚʦʤ ʢʦʤʝ 
ʟʝʤʣʠ, ʠ ʧʦʜʘʚʣʷʝʪ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯʚʝ. ʅʝʢʦʨʥʝ-
ʚʘʷ ʧʦʜʢʦʨʤʢʘ 0,02 ʣ/ʛʘ ʧʨʠ ʨʘʟʙʘʚʣʝʥʠʠ 1: 10000 ʚ ʵʪʫ ʞʝ ʬʘʟʫ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʣʝʥ ʨʘʩʪʝʪ ʦʯʝʥʴ 

ʤʝʜʣʝʥʥʦ. ʕʥʝʨʛʠʯʥʳʡ ʨʦʩʪ (ʧʨʠʨʦʩʪ 4-5 ʩʤ) ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʬʘʟʳ 
çʝʣʦʯʢʘè ʚ ʬʘʟʫ çʙʫʪʦʥʠʟʘʮʠʷè. ʕʪʦ ʢʨʠʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʚ ʨʘʟʚʠʪʠʠ ʣʴʥʘ, 
ʪʨʝʙʫʶʱʠʡ ʥʘʣʠʯʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʣʘʛʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ 
ʧʦʯʚʝ [5].  
ʀʤʝʥʥʦ ʚ ʵʪʠ ʬʘʟʳ ʤʳ ʚʥʦʩʠʣʠ ʕʄ ï ʫʜʦʙʨʝʥʠʷ. ʈʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʥ ʚ 

ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 - ɺʣʠʷʥʠʝ ʕʄ - ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ 
ʤʘʩʩʳ ʠ ʫʨʦʞʘʡʥʦʩʪʴ  

 

ɺʘʨʠʘʥʪ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝ-

ʥʠʡ, ʩʤ 

ɼʠʘʤʝʪʨ 

ʩʪʝʙʣʷ, ʩʤ 

ʄʘʩʩʘ 1 

ʨʘʩʪʝʥʠʷ, ʛ 

ʄʘʩʩʘ 

ʩʝʤʷʥ ʩ 1 

ʨʘʩʪʝʥʠʷ, ʛ 

ʄʘʩʩʘ 

1000 

ʩʝʤʷʥ, ʛ 

ʋʨʦʞʘʡ-

ʥʦʩʪʴ, 

ʪ/ʛʘ 

ʉʦʢʦʣ 
ʂʦʥʪʨʦʣʴ 56 1,8 1,50 0,34 7,2 1,8 
ʂ +ɻʫʤʘʪ  62 2,0 1,69 0,38 7,5 2,1 
ʂ +ʉʣʦʢʩ 58 1,9 1,62 0,37 7,3 2,0 
ʅʉʈ05, ʪ/ʛʘ      0,1 

ʉʝʚʝʨʥʳʡ 
ʂʦʥʪʨʦʣʴ 67 1,9 1,62 0,39 7,4 2.1 
ʂ+ɻʫʤʘʪ  73 2,4 1,83 0,48 7,9 2,7 
ʂ+ʉʣʦʢʩ 70 2.0 1,77 0,45 7,7 2,5 
ʅʉʈ05, /ʛʘ      0,2 

 
ʉʦʨʪ ʤʘʩʣʠʯʥʦʛʦ ʣʴʥʘ ʉʝʚʝʨʥʳʡ ʙʦʣʝʝ ʫʨʦʞʘʡʥʳʡ ʥʘ ʢʦʥʪʨʦʣʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʨʪʦʤ ʉʦʢʦʣ (2,2 ʪ/ʛʘ ʧʨʦʪʠʚ 1,8 ʪ/ʛʘ). ʅʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤ-
ʢʘ ʧʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ ʕʄ - ʫʜʦʙʨʝʥʠʷʤʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʘ ʥʘ ʧʦ-
ʢʘʟʘʪʝʣʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ (ʧʨʠʙʘʚʢʠ ʚ ʚʳʩʦʪʝ ʨʘʩ-
ʪʝʥʠʡ 4-5 ʩʤ ʦʪ ɻʫʤʘʪʘ ʠ 2-3 ʩʤ ʦʪ ʉʣʦʢʩʘ; ʚ ʤʘʩʩʝ ʨʘʩʪʝʥʠʡ  0,19-0,21 ʛ ʦʪ 
ɻʫʤʘʪʘ ʠ 0,12- 0,15 ʦʪ ʉʣʦʢʩʘ). ʄʘʩʩʘ 1000 ʩʝʤʷʥ ʪʘʢʞʝ ʠʤʝʣʘ ʧʦʣʦʞʠʪʝʣʴ-
ʥʫʶ ʜʠʥʘʤʠʢʫ ʦʪ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʕʄ - ʫʜʦʙʨʝʥʠʷʤʠ. ʋʨʦʞʘʡʥʦʩʪʴ 
ʥʘ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʘ ʧʦ ʩʦʨʪʫ ʉʦʢʦʣ - 1,8 ʪ/ʛʘ, ʘ ʧʦ ʩʦʨʪʫ ʉʝʚʝʨʥʳʡ - 2,2 
ʪ/ʛʘ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ 0,3-0,4 ʪ/ʛʘ ʠʣʠ 17-22 % ʧʦ ʩʦʨʪʫ ʉʦʢʦʣ ʠ 0,4-0,6 ʪ/ʛʘ 
ʠʣʠ 19-29 % ʧʦ ʩʦʨʪʫ ʉʝʚʝʨʥʳʡ. ɺʩʝ ʧʨʠʙʘʚʢʠ ʩʫʱʝʩʪʚʝʥʥʳ. 
ʄʘʩʣʠʯʥʦʩʪʴ ʥʘ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʘ ʧʦ ʩʦʨʪʫ ʉʦʢʦʣ 51 %, ʘ ʧʦ ʩʦʨʪʫ 

ʉʝʚʝʨʥʳʡ 54 %. ʇʨʠʙʘʚʢʘ ʦʪ ʕʄ - ʫʜʦʙʨʝʥʠʡ ʙʳʣʘ 0,4-0,7 % ʦʪ ɻʫʤʘʪʘ ʠ 
0,2-0,4 % ʦʪ ʉʣʦʢʩʘ. ʉʙʦʨ ʤʘʩʣʘ ʧʦ ʩʦʨʪʫ ʉʦʢʦʣ - 0,9 ʪ/ʛʘ, ʘ ʧʦ ʩʦʨʪʫ ʉʝʚʝʨ-
ʥʳʡ ï 1,1 ʪ/ʛʘ. ʉʙʦʨ ʤʘʩʣʘ ʫʚʝʣʠʯʠʣʩʷ ʦʪ ɻʫʤʘʪʘ ʕʄ ʥʘ 0,1-0,2 ʪ/ʛʘ, ʘ ʦʪ 
ʉʣʦʢʩ ʵʢʦ ɸʨʪʝʤʠʠ - ʥʘ 0,3-0,5 ʪ/ʛʘ.  
ɿʘʢʣʶʯʝʥʠʝ.  ɺʦʟʜʝʣʳʚʘʥʠʝ ʣʴʥʘ ʤʘʩʣʠʯʥʳʭ ʩʦʨʪʦʚ ʉʦʢʦʣ ʠ ʉʝʚʝʨʥʳʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʭʦʟʷʡʩʪʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪ-
ʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕʄ ï ʫʜʦʙʨʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʥʝʢʦʨ 
ʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʧʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ.  
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PECULIARITIES OF USING EM-FERTILIZERS ON MR. MASLICH FLAX 
IN CONDITIONS OF KURSK AREA 

Zasorina E.V., Pronicheva E. E. Luneva A.A. 
Abstract. Showing perspectives and technology features of who-delyvanija of 

linseed in the Kursk region, as well as elements of the structure of crop yield and 
quality of flax seed depending on the use of EM-fertilizers. 

Key words: flax seed oil, grade, seeds, yield indicators of vegetative mass, 
structure of the harvest, technological properties. 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʥʳʭ ʜʦʟ 24-ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʘ ʥʘ ʬʦʪʦ-

ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʨʘʩʪʝʥʠʡ ʷʯʤʝʥʷ. ʆʙʨʘʙʦʪʢʘ ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʦʤ 
ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʭʣʦʨʦʬʠʣʣʦʚ ʚ ʣʠʩʪʴʷʭ. ʇʨʠʤʝʥʝ-
ʥʠʝ ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʘ ʚ ʨʘʟʥʳʭ ʜʦʟʘʭ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʥʘ ʬʦʥʝ ʘʟʦʪʥʦ-
ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʨʦʪʠʥʦʠʜʦʚ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 24-ʵʧʠʙʨʘʩʩʠʥʦʣʠʜ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʭʣʦ-

ʨʦʬʠʣʣʳ, ʢʘʨʦʪʠʥʦʠʜʳ.  
 
ɺʚʝʜʝʥʠʝ. ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʝʪʝʨʧʝʚʘʝʪ ʠʟʤʝ-

ʥʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ: ʦʩʚʝʱʝʥʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫ-
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ʨʳ, ʚʣʘʞʥʦʩʪʠ, ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ [1, 2, 3, 4]. ʂʨʦʤʝ ʭʣʦʨʦʬʠʣʣʦʚ, ʚʘʞ-
ʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ ʠʛʨʘʶʪ ʢʘʨʦʪʠʥʦʠʜʳ, ʢʦʪʦʨʳʝ ʣʦʢʘʣʠʟʫʶʪ-
ʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʤʝʤʙʨʘʥʘʭ ʭʣʦʨʦʧʣʘʩʪʦʚ, ʛʜʝ ʚʳʧʦʣʥʷʶʪ ʪʨʠ ʚʘʞʥʝʡ-
ʰʠʭ ʬʫʥʢʮʠʠ: ʩʚʝʪʦʩʦʙʠʨʘʶʱʫʶ (ʷʚʣʷʷʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʠʛʤʝʥʪʘʤʠ ʚ 
ʧʨʦʮʝʩʩʝ ʧʦʛʣʦʱʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ), ʬʦʪʦʟʘʱʠʪʥʫʶ (ʧʨʝʜʦʭʨʘʥʷʷ ʨʝ-
ʘʢʮʠʦʥʥʳʡ ʮʝʥʪʨ ʦʪ ʠʟʣʠʰʢʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ ʩʚʝʪʘ ʠ ʩʪʘʙʠʣʠʟʠ-
ʨʫʷ ʣʠʧʠʜʳ ʪʠʣʘʢʦʠʜʥʳʭ ʤʝʤʙʨʘʥ ʦʪ ʧʝʨʝʦʢʠʩʣʝʥʠʷ) ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ 
(ʢʘʢ ʪʫʰʠʪʝʣʠ ʪʨʠʧʣʝʪʥʦʛʦ ʭʣʦʨʦʬʠʣʣʘ ʠ ʩʠʥʛʣʝʪʥʦʛʦ ʢʠʩʣʦʨʦʜʘ) [5]. 
ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʧʠʛʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʨʘʟ-

ʥʳʭ ʜʦʟʘʭ 24-ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʘ (1:300 ʠ 1:150).  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʚʝʛʝʪʘʮʠʦʥʥʦʤ ʦʧʳʪʝ ʩ ʷʯʤʝʥʝʤ ʩʦʨʪʘ ɿʘ-

ʦʟʝʨʩʢʠʡ. ʆʙʨʘʙʦʪʢʫ 24-ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʦʤ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʟʘʤʘʯʠʚʘʥʠʷ 
ʩʝʤʷʥ ʠ ʬʦʣʠʘʨʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʯʝʨʝʟ ʢʘʞʜʳʝ 14 ʜʥʝʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦ-
ʜʘ ʚʝʛʝʪʘʮʠʠ. 
ʇʦ ʬʘʟʘʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʦʪʙʠʨʘʣʠ ʚʝʨʭʥʠʝ, ʟʘʢʦʥʯʠʚʰʠʝ ʨʦʩʪ  

ʣʠʩʪʴʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʭʣʦʨʦ 
ʬʠʣʣʦʚ ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ [6].  
ʆʙʨʘʙʦʪʢʘ ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʘ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʭʣʦʨʦʬʠʣʣʦʚ ʚ ʣʠʩʪʴʷʭ (ʨʠʩʫʥʦʢ 1). ʇʨʠʙʘʚʢʘ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʥʳʭ ʜʦʟ 
ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʘ ʩʦʩʪʘʚʠʣʘ ʥʝ ʙʦʣʝʝ 10 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ʇʨʠʤʝʥʝ-
ʥʠʝ ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʟʦʪʥʦ-ʢʘʣʠʡʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʥʝ ʩʦ-
ʧʨʦʚʦʞʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʷʯʤʝʥʷ. 

 
ʈʠʩʫʥʦʢ 1 - ɺʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ ʠ ʜʦʟ ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʘ  

ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʭʣʦʨʦʬʠʣʣʦʚ ʚ ʣʠʩʪʴʷʭ ʷʯʤʝʥʷ ʚ ʬʘʟʫ ʪʨʫʙʢʦʚʘʥʠʷ 
 
ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠʤʝʥʝʥʠʝ ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦ ʢʦʥ-

ʮʝʥʪʨʘʮʠʶ ʢʘʨʦʪʠʥʦʠʜʦʚ (ʨʠʩʫʥʦʢ 2). ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʦʪʠʥʦʠʜʦʚ 
ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 
ʚʘʨʠʘʥʪʘʭ ʵʧʠʙʨʘʩʩʠʥʦʣʠʜ ʚ ʨʘʟʚʝʜʝʥʠʠ 1:300 ʥʘ 44 % (ʕ) ʠ ʵʧʠʙʨʘʩʩʠʥʦʣʠʜ 
ʚ ʨʘʟʚʝʜʝʥʠʠ 1:300 ʥʘ ʬʦʥʝ ʘʟʦʪʥʦ-ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʕ+NK) ʥʘ 65 %. 
ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʦʪʠʥʦʠʜʦʚ (ʚ 2 ʨʘʟʘ ʧʦ ʦʪʥʦʰʝʥʠʶ 
ʢ ʢʦʥʪʨʦʣʶ) ʦʪʤʝʯʘʣʦʩʴ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʘ ʚ ʨʘʟʚʝʜʝʥʠʠ 
1:150 ʥʘ ʬʦʥʝ ʘʟʦʪʥʦ-ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ (2ʕ+NK). 
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ʈʠʩʫʥʦʢ 2 - ɺʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ ʠ ʜʦʟ ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʘ  

ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʷʯʤʝʥʷ ʚ ʬʘʟʫ ʪʨʫʙʢʦʚʘʥʠʷ 
 
ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʘ ʚ ʨʘʟʥʳʭ 

ʜʦʟʘʭ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʥʘ ʬʦʥʝ ʘʟʦʪʥʦ-ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʧʨʦʚʦʞʜʘ-
ʣʦʩʴ ʩʪʦʡʢʠʤ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʨʦʪʠʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʷʯʤʝ-
ʥʷ. ʋʚʝʣʠʯʝʥʠʝ ʢʘʨʦʪʠʥʦʠʜʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʧʠʙʨʘʩʩʠʥʦʣʠʜʘ ʤʦʞʝʪ ʫʢʘ-
ʟʳʚʘʪʴ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʩʪʨʝʩʩʫ. 
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INFLUENCE OF 24-EPIBRASSINOLIDE ON THE STATE  
OF PIGMENT APPARATUS OF BARLEY PLANTS 

Vasilyeva N.G. 
Abstract. Influence of different doses of 24-epibrassinolid is studied on the 

photosynthetic apparatus of barley plants. Treatment by 24-epibrassinolid substan-
tially did not change the concentration of chlorophyll in leaves. Application of 24-
epibrassinolid in different doses without fertilizers and on a background of nitric-
potassium fertilizers was accompanied by the height of carotenoids concentration. 

Key words: 24-epibrassinolid, photosynthetic apparatus, chlorophyll, carote-
noids. 
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ʇʘʣʘʛʠʥ ɸ.ʉ., ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ, leha_palagin@mail.ru, 
ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, ʈʦʩʩʠʷ 

 
ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʈʘ-

ʜʦʩʪʠʤ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʢʫʨʫʟʳ ʥʘ ʚʳʱʝʣʦʯʝʥʥʦʤ ʯʝʨʥʦʟʝʤʝ ʂʫʨ-
ʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʳʷʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʷ ʠ ʢʘʯʝʩʪʚʘ ʟʝʨ-
ʥʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʢʫʨʫʟʳ, ʫʨʦʞʘʡ, 

ʢʘʯʝʩʪʚʦ. 
ɺʚʝʜʝʥʠʝ. ɿʥʘʯʠʪʝʣʴʥʳʤ ʨʝʟʝʨʚʦʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝ-

ʥʠʷ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦ-
ʣʦʛʠʠ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʥʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ  ʩʦʨʪʦʚʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʥʘ ʦʩʥʦ-
ʚʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʨʘʩʪʝʥʠʡ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦ-
ʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʟʝʨʥʘ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʠ ʨʝʩʫʨʩʦʚ 
ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʭʠʤʠʯʝʩʢʠʭ, ʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ, 
ʫʜʦʙʨʝʥʠʡ ʠ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ [1]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ ʈʘʜʦ-

ʩʪʠʤ ʊʄ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʢʫʨʫʟʳ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʚʳʱʝʣʦʯʝʥʥʦʤ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʤ ʯʝʨʥʦʟʝʤʝ (ʨʅ=6,1) ʚ 2014-2016 ʛʛ. ʛʠʙ-
ʨʠʜ ʢʫʢʫʨʫʟʳ - ɼʝʣʠʪʦʧ (ʉʝʥʛʝʥʪʘ), ʨʘʟʨʝʰʝʥ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ 5 ʨʝʛʠʦʥʝ, 
ʧʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʩʝʷʣʢʦʡ ʉʋʇʅ-8, ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ - 60 ʪʳʩ./ʛʘ. 
ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ʚʢʣʶʯʘʣʠ ʦʙʨʘʙʦʪʢʫ ʩʝʤʷʥ ʙʠʦʧʨʝʧʘʨʘʪʦʤ ʈʘʜʦʩʪʠʤ ʠ ʥʝ-
ʢʦʨʥʝʚʫʶ ʧʦʜʢʦʨʤʢʫ ʚ ʬʘʟʝ 5-7 ʣʠʩʪʴʝʚ, ʘ ʪʘʢʞʝ ʠʭ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʛʠʙʨʠʜʘ ɼʝʣʠʪʦʧ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ ʈʘʜʦʩʪʠʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʘʢʩʠ-
ʤʘʣʴʥʳʡ ʚʳʭʦʜ ʟʝʨʥʘ ʩ ʧʦʯʘʪʢʘ ʥʘʙʣʶʜʘʣʩʷ ʥʘ ʚʘʨʠʘʥʪʝ ʥʝʢʦʨʥʝʚʦʡ ʦʙʨʘ-
ʙʦʪʢʠ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ 5-7 ʣʠʩʪʴʝʚ ʠ ʩʦʩʪʘʚʠʣ 81 %, ʯʪʦ ʧʨʝʚʳʩʠʣʦ ʢʦʥʪʨʦʣʴ 
ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʥʘ 4,7 %. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʦʪʤʝʯʘʣʘʩʴ ʥʘ ʚʘʨʠ-
ʘʥʪʝ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʠ 
ʩʦʩʪʘʚʠʣʘ 304,8 ʛ (+83,0 ʛ ʢ ʢʦʥʪʨʦʣʶ). 
ʌʘʢʪʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

ʥʘ 4,6-15,4 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ, ʜʦʩʪʠʛʥʫʚ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (57,7 ʮ/ʛʘ) ʥʘ ʚʘʨʠʘʥʪʝ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩ-
ʪʝʥʠʡ. 
ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʠ ʧʨʦʪʝʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ  (10,2 %  ʠ 

6,2 %) ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʟʝʨʥʝ ʢʫʢʫʨʫʟʳ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪ-
ʢʠ ʩʝʤʷʥ ʠ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʧʨʝʚʳʩʠʣʦ ʢʦʥʪʨʦʣʴʥʳʡ ʥʘ ʚʘʨʠʘʥʪ  ʥʘ  1,4  ʠ  
1,1 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ 
ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʠ ʩʦʩʪʘʚʠʣʦ 73,9 %. 
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ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʠʙʨʠʜ ʢʫʢʫʨʫʟʳ ɼʝʣʠʪʦʧ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪ-
ʩʷ ʢʘʢ ʩʠʣʦʩʥʳʡ, ʧʦʵʪʦʤʫ ʥʘʤʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʠ ʝʛʦ ʬʦ-
ʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ. ɹʳ-
ʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ (251,0 ʩʤ) ʥʘʙʣʶʜʘʣʘʩʴ ʧʦ-
ʩʣʝ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ (+ 57,4 ʩʤ ʢ ʢʦʥ-
ʪʨʦʣʶ), ʘ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ 1 ʨʘʩʪʝʥʠʷ ʥʘ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 
820 ʩʤ

2
. 

ɿʘʢʣʶʯʝʥʠʝ. ɼʣʷ ʫʩʣʦʚʠʡ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 
ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʛʠʙʨʠʜʘ ʢʫʢʫʨʫʟʳ ɼʝʣʠʪʦʧ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ 
ʩʝʤʝʥʘ ʠ ʚʝʛʝʪʠʨʫʶʱʠʝ ʨʘʩʪʝʥʠʷ ʚ ʬʘʟʝ 5-7 ʣʠʩʪʴʝʚ ʙʠʦʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʘ 
ʈʘʜʦʩʪʠʤ ʊʄ, ʢʦʪʦʨʳʡ ʫʣʫʯʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ, ʫʚʝʣʠʯʠʚʘʝʪ 
ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʛʦ ʟʝʨʥʘ. 
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ON CORN HYBRIDS IN THE KURSK REGION 
Komaritskʘyʘ E. I., Palagin A.S. 

ɸbstract. Studied the use of growth stimulator Radostim on corn productivity 
on leached Chernozem of Kursk region. Identified to maximize the yield and quali-
ty of grain at joint processing of seeds and vegetative plants. 
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ɺʃʀʗʅʀɽ ʋɼʆɹʈɽʅʀʁ ʉʆɼɽʈɾɸʑʀʍ ʄʀʂʈʆʕʃɽʄɽʅʊʓ  

ʅɸ ʋʈʆɾɸʁ ʀ ʂɸʏɽʉʊɺɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ɿɽʈʅɸ ʃʖʇʀʅɸ 
ʄʠʪʨʦʭʠʥʘ ʆ.ɸ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

mitrokhina 1977@ mail.ru,  
ʌɻɹʅʋ ɺʅʀʀɿ ʠ ɿʇʕ. ʛ. ʂʫʨʩʢ, ʈʦʩʩʠʷ 

 
ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ɸʢʚʘ-

ʤʠʢʩ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʣʶʧʠʥʘ ʩʦʨʪʘ ɼʝʛʘ ʧʨʠ ʧʨʝʜʧʦʩʝʚ-
ʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʶʧʠʥ, ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, ʙʝʣʦʢ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ. 
ɺʚʝʜʝʥʠʝ. ʃʶʧʠʥ - ʷʚʣʷʝʪʩʷ ʮʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʜʦ 

50 %, ʤʘʩʣʘ 5-20 %, ʧʨʠʯʝʤ ʧʦ ʢʘʯʝʩʪʚʫ ʤʘʩʣʦ ʣʶʧʠʥʘ ʦʯʝʥʴ ʙʣʠʟʢʦʝ ʢ 
ʦʣʠʚʢʦʚʦʤʫ, ʧʦʵʪʦʤʫ ʜʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʠʪʘʥʠʷ ʣʶʜʝʡ ʠ 
ʞʠʚʦʪʥʳʭ. 
ʂʨʦʤʝ ʪʦʛʦ ʣʶʧʠʥ ʮʝʥʥʘʷ ʩʠʜʝʨʘʪʥʘʷ ʢʫʣʴʪʫʨʘ, ʙʣʘʛʦʜʘʨʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʤʦʞʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʜʦ 200 ʢʛ/ʛʘ ʘʟʦʪʘ ʠʟ ʘʪʤʦʩʬʝ-
ʨʳ ʟʘ ʦʜʠʥ ʛʦʜ. ɹʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʣʶʧʠʥ ʫʩʚʘʠʚʘʝʪ ʧʠ-
ʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠʟ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʘʭʦʪʥʦʛʦ ʠ ʧʦʜʧʘ-
ʭʦʪʥʦʛʦ ʩʣʦʝʚ ʧʦʯʚʳ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʥ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʣʘʙʦ ʨʝʘʛʠʨʫʝʪ ʥʘ 
ʚʥʝʩʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. ʅʘ ʧʦʣʷʭ ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʠ 
ʢʘʣʠʷ ʚʳʩʦʢʦʝ (P2 O5 ʙʦʣʝʝ 10-12), (K2 O5 ʙʦʣʝʝ 20 ʤʛ /100 ʛ ʧʦʯʚʳ) ʚʥʦʩʠʪʴ 
ʬʦʩʬʦʨʥʳʝ ʠ ʢʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ [1]. ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʟʦʪ-
ʥʦʛʦ ʧʠʪʘʥʠʷ, ʣʶʧʠʥ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʟʦʪʝ ʧʫʪʝʤ ʘʟʦʪʦ-
ʬʠʢʩʘʮʠʠ, ʥʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʤʠʢʨʦ-
ʵʣʝʤʝʥʪʳ ʠʣʠ ʢʦʤʧʣʝʢʩʥʳʝ ʫʜʦʙʨʝʥʠʷ ʩʦʜʝʨʞʘʱʠʝ ʠʭ. ʆʩʦʙʝʥʥʦ ʥʝʦʙʭʦ-
ʜʠʤʳ ï ʙʦʨ, ʤʘʨʛʘʥʝʮ, ʤʦʣʠʙʜʝʥ, ʢʦʙʘʣʴʪ. ʆʥʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ 
ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ, ʫʩʢʦʨʷʶʪ ʩʦʟʨʝʚʘʥʠʝ 
ʩʝʤʷʥ, ʟʘʚʷʟʳʚʘʥʠʝ ʧʣʦʜʦʚ [2].  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ 

ʚʣʠʷʥʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ɸʢʚʘʤʠʢʩ ʥʘ ʫʨʦʞʘʡ ʠ ʢʘʯʝʩʪʚʝʥ-
ʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʝʣʦʛʦ ʣʶʧʠʥʘ ʩʦʨʪʘ ɼʝʛʘ. ʉʦʩʪʘʚ ɸʢʚʘʤʠʢʩʘ: N 1,55 %, P 5 
%, K 1,55 %, Mg 2 %, Fe(ɼʊʇɸ) - 1,74 %, Fe (ʕɼʊɸ)-2,1 %, Zn 0,53 %, Cu 
(ʕɼʊɸ)-0,53 %, Mn - 2,57 %, Mo - 0,13 %, B - 0,52 %, ʄʦ 0,13 %. 
ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʷʯʤʝʥʴ. ʅʦʨʤʘ ʚʳʩʝʚʘ ï 200 ʢʛ/ʛʘ. ʃʶʧʠʥ ʙʝʟʘʣʢʘ-

ʣʦʠʜʥʳʡ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʯʝʨʥʦʟʝʤ ʪʠʧʠʯʥʳʡ, ʩʨʝʜʥʝʛʫʤʫʩʠʨʦ-
ʚʘʥʥʳʡ, ʧʦʚʳʰʝʥʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʜʚʠʞʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʬʦʩʬʦʨʘ 
ʠ ʢʘʣʠʷ. ʇʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ɸʢʚʘ-
ʤʠʢʩʦʤ ʚ ʜʦʟʝ 200 ʛ/ʪ ʩʝʤʷʥ. ʈʘʩʭʦʜ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 20 ʣ/ʪ ʩʝʤʷʥ. ʇʦ-
ʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʜʚʫʢʨʘʪʥʘʷ. ɸʛʨʦʪʝʭʥʠʢʘ ʦʙʱʝʧʨʠʥʷʪʘʷ ʚ ʟʦʥʝ ʠ ʦʙʣʘʩʪʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʙʝʣʦʛʦ 

ʣʶʧʠʥʘ ʫʜʦʙʨʝʥʠʝʤ ɸʢʚʘʤʠʢʩ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 25 
% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʢʨʦʤʝ ʪʦʛʦ ʚʦʟʨʦʩʣʦ ʩʦʜʝʨʞʘʥʠʝ 
ʙʝʣʢʘ ʜʦ 15 %, ʩʘʭʘʨʦʚ ʜʦ 5 %, ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʥʘ 
ʫʜʦʙʨʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴ ʥʘ 3 %. 
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ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʣʶʧʠʥʘ 
ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ɸʢʚʘʤʠʢʩ ʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʠ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ. 
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INFLUENCE OF FERTILIZERS CONTAINING MICRONUTRIENTS 

ON YIELD AND QUALITY OF LUPIN 
Mitrokhinʘ O.A. 

Abstract. Studied the influence of a complex micronutrient Aqua mix on 
yield and quality of grain of Lupin variety and Degas at seuneu seed treatment. 

Key words: lupine, yield, quality, protein, microdol-rhenium. 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʘʜʝʢʚʘʪʥʦʛʦ ʩʳʨʴʷ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʠʟʚʦʜʩʪ-
ʚʝʥʥʦʡ ʧʨʦʚʝʨʢʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʩʝʟʦʥ 
2015 ʛ. ʚ ʫʩʣʦʚʠʷʭ ʩʚʝʢʣʦʩʝʶʱʝʛʦ ʭʦʟʷʡʩʪʚʘ ɸʌ çʈʳʣʴʩʢʘʷè, ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʶʱʠʝ ʦ ʝʛʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʘʣʛʦʨʠʪʤ, ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ, ʮʝʣʝ-

ʚʳʝ ʠ ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʤʧʣʝʢʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. 
ɺʚʝʜʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʘʭʘʨʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʝʛʦ ʢʘʯʝʩʪʚʘ. ʈʝʘʣʠʟʘʮʠʷ 
ʜʘʥʥʦʛʦ ʘʩʧʝʢʪʘ ʜʦʣʞʥʘ ʦʧʠʨʘʪʴʩʷ ʥʘ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠ-
ʝʤ ʢʘʯʝʩʪʚʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʪʝʯʝʥʠʝ ʝʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ɾʠʟʥʝʥʥʳʡ 
ʮʠʢʣ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʢʘʢ ʩʳʨʴʝʚʦʛʦ ʪʦʚʘʨʘ ʚʢʣʶʯʘʝʪ 6 ʵʪʘʧʦʚ: çʩʦʟʜʘʥʠʝ 
ʩʨʝʜʳ ʜʣʷ ʟʘʨʦʞʜʝʥʠʷè, çʟʘʨʦʞʜʝʥʠʝè, çʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝè, çʜʦʩʪʠʞʝʥʠʝ 
ʩʧʝʣʦʩʪʠè, çʧʦʣʫʯʝʥʠʝ ʩʳʨʴʝʚʦʛʦ ʪʦʚʘʨʘè, çʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʳʨʴʝʚʦʛʦ ʪʦ-
ʚʘʨʘè [1]. ʋʧʨʘʚʣʝʥʠʝ ʵʪʘʧʘʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʜʘʥʥʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ï ʮʝʣʝʚʳʭ ʠ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʎʝʣʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ï ʨʝʛ-
ʣʘʤʝʥʪʠʨʫʝʤʳʝ ɻʆʉʊʦʤ ʪʨʝʙʦʚʘʥʠʷ [2]; ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ï ʮʝʣʝʥʘ-
ʧʨʘʚʣʝʥʥʦ ʜʦʩʪʠʛʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʘʭʘʨʥʦʡ 
ʩʚʝʢʣʳ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʝʡ ʝʝ ʚʦʟʜʝʣʳʚʘʥʠʷ. 
ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʥʪʨʦʣʷ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʢʘʯʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʘʜʝʢʚʘʪʥʦʡ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʝʦʙʭʦʜʠʤʘ 
ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. 
ʎʝʣʴ. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘ-

ʯʝʩʪʚʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʩʦʚʦʢʫʧʥʦʤ ʚʢʣʘʜʝ ʵʪʘʧʦʚ ʝʝ 
ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʚ ʩʦʟʜʘʥʠʠ ʩʳʨʴʷ, ʘʜʝʢʚʘʪʥʦʛʦ ʧʨʦʮʝʩʩʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʩʘʭʘʨʘ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʤʝ-

ʪʦʜʳ: ʩʠʩʪʝʤʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʦʙʦʙʱʝʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 
ɺ ʦʩʥʦʚʫ ʘʣʛʦʨʠʪʤʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʩʘ-

ʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʦʣʦʞʝʥ ʨʘʩʯʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʨʘʩʩʯʠʪʳ-
ʚʘʝʤʦʛʦ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 
ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʩ ʨʘʟʥʦʡ ʜʦʣʝʡ ʠʭ ʚʝʩʦʤʦʩʪʠ ʚ ʦʙʱʝʡ ʦʮʝʥʢʝ. 
ʂʦʵʬʬʠʮʠʝʥʪ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ (ʂn) 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʦʮʝʥʦʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʜʘʥʥʦʛʦ ʵʪʘ-
ʧʘ, ʩ ʨʘʟʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʚʝʩʦʤʦʩʪʠ: 

()n

n

i

k

i
ix= Ô

=1

nʂ

                                             (1) 

ʛʜʝ ʭi ï ʦʮʝʥʦʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ; ʢi ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʨʦʚʥʷ ʚʣʠʷʥʠʷ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (ʂ) ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʚʩʝʭ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ: 

n

n

i

iK= Ô
=1

ʂ

                                                  (2) 

ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʵʪʘʧʦʚ; Ki ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʪʘʧʘ. 
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ɼʣʷ ʦʮʝʥʢʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʝʝ ʢʘʢ ʩʳʨʴʝʚʦʛʦ ʪʦʚʘʨʘ ʮʝ-
ʣʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʥʘʯʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘ-
ʥʦ ʧʦ ʪʨʝʤ ʫʨʦʚʥʷʤ: ʦʪ 1 ʜʦ 0,8 ī ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʫʯʝʥʠʠ ʩʳʨʴʝʚʦʛʦ 
ʪʦʚʘʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʮʝʣʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʝʛʦ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʫʶ ʘʜʝʢʚʘʪʥʦʩʪʴ; ʦʪ 0,8 ʜʦ 0,65 ï ʝʜʠʥʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʭʦʜʥʳʭ 
ʧʘʨʘʤʝʪʨʦʚ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʥʝʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʝʡ ʮʝʣʝʚʳʤ; ʥʠʞʝ 0,65 ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʥʝʩʦʦʪʚʝʪʩʪ-
ʚʫʶʱʝʡ ʮʝʣʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʚʢʣʶʯʘʶʱʠʡ ʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥ-
ʪʦʚ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʢʘʢ ʩʨʝʜʥʝʛʦ ʚʟʚʝʰʝʥʥʦʛʦ 
ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʢʘʞʜʦʤʫ ʵʪʘʧʫ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 
ï ʢʘʢ ʩʨʝʜʥʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʦʮʝʥʢʫ ʩʦʚʦʢʫʧʥʦʛʦ 
ʚʢʣʘʜʘ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ (ʨʠʩʫʥʦʢ 1). 

 

ʈʠʩʫʥʦʢ 1 ï ɸʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʩʦʚʦʢʫʧʥʦʛʦ ʚʢʣʘʜʘ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ 
ʮʠʢʣʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

 

ʇʨʦʚʝʨʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʝʜʝʥʘ ʚ ʫʩʣʦʚʠʷʭ  
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ʭʦʟʷʡʩʪʚʘ ɸʌ çʈʳʣʴʩʢʘʷè ʩʳʨʴʝʚʦʡ ʟʦʥʳ ʩʘʭʘʨʥʦʛʦ ʟʘʚʦʜʘ ʆʆʆ çʇʨʦʤʩʘ-
ʭʘʨè ʥʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʝ ʫʨʦʞʘʷ 2015 ʛ. 
ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ (ʪʘʙʣʠʮʘ 1), ʯʪʦ ʵʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ çʟʘʨʦʞʜʝ-

ʥʠʝè ʠ çʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝè, ʠʤʝʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʪʘʧʦʚ 0,83 ʠ 0,80 ʦʙʝʩʧʝ-
ʯʠʚʘʣʠ ʧʦʣʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʘʜʝʢʚʘʪʥʦʛʦ ʩʳʨʴʷ. ʕʪʘʧ çʜʦʩʪʠʞʝʥʠʝ 
ʩʧʝʣʦʩʪʠè ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 0,72 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʠʝ ʧʘʨʘʤʝʪ-
ʨʳ, ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʩʧʝʣʦʩʪʠ, ʯʠʩʪʦʪʘ ʢʣʝʪʦʯʥʦʛʦ ʩʦʢʘ ʠ ʩʘʭʘʨʠʩʪʦʩʪʴ ʢʦʨ-
ʥʝʧʣʦʜʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʣʫʯʝʥʠʶ ʩʳʨʴʝʚʦʛʦ ʪʦʚʘʨʘ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 
ʮʝʣʝʚʳʤ ʧʘʨʘʤʝʪʨʘʤ. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʩʦʚʦʢʫʧʥʦʛʦ ʚʢʣʘʜʘ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ 
ʮʠʢʣʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʭʦʟʷʡʩʪʚʝ ɸʌ çʈʳʣʴʩʢʘʷè 

ʕʪʘʧ 
ʞʠʟʥʝʥʥʦʛʦ 
ʮʠʢʣʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʆʮʝʥʦʯʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ 

ʂn ʂ 

ʉʦʟʜʘʥʠʝ 
ʩʨʝʜʳ ʜʣʷ 
ʟʘʨʦʞʜʝʥʠʷ 

ɻʣʫʙʠʥʘ ʚʩʧʘʰʢʠ 0,84 

0,55 

0,70 

ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ 0,27 

ʨʅ ʧʦʯʚʳ 0,20 

ɼʦʟʳ ʚʥʝʩʝʥʠʷ ʘʟʦʪʘ 0,66 

ɼʦʟʳ ʚʥʝʩʝʥʠʷ ʬʦʩʬʦʨʘ 0,06 

ɼʦʟʳ ʚʥʝʩʝʥʠʷ ʢʘʣʠʷ 0,94 

ɿʘʨʦʞʜʝʥʠʝ 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ 0,23 

0,83 

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ 0,28 

ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ 0,98 

ɻʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ 0,90 

ɻʫʩʪʦʪʘ ʥʘʩʘʞʜʝʥʠʡ 0,81 

ʈʦʩʪ ʠ 
ʨʘʟʚʠʪʠʝ 

ɿʘʩʦʨʝʥʥʦʩʪʴ ʟʣʘʢʦʚʳʤʠ  
ʩʦʨʥʷʢʘʤʠ 

 
0,45 

0,80 
ɿʘʩʦʨʝʥʥʦʩʪʴ ʜʚʫʜʦʣʴʥʳʤʠ 
ʩʦʨʥʷʢʘʤʠ 

 
0,60 

ʈʘʟʚʠʪʠʝ ʣʠʩʪʦʚʳʭ ʙʦʣʝʟʥʝʡ 0,72 

ʅʦʨʤʘ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ 0,96 

ɼʦʩʪʠʞʝʥʠʝ 
ʩʧʝʣʦʩʪʠ 

ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʢ ʫʙʦʨʢʝ 0,75 

0,72 
ʂʦʵʬʬʠʮʠʝʥʪ ʩʧʝʣʦʩʪʠ 0,43 

ʉʘʭʘʨʠʩʪʦʩʪʴ ʢʦʨʥʝʧʣʦʜʦʚ 0,52 

ʏʠʩʪʦʪʘ ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʩʦʢʘ 0,48 

ʇʦʣʫʯʝʥʠʝ 
ʩʳʨʴʝʚʦʛʦ 
ʪʦʚʘʨʘ 

ʌʦʨʤʘ ʧʫʯʢʘ ʣʠʩʪʴʝʚ 0,30 

0,63 

ʀʥʜʝʢʩ ʬʦʨʤʳ ʢʦʨʥʝʧʣʦʜʘ 0,23 

ɺʳʩʦʪʘ ʩʨʝʟʘ ʙʦʪʚʳ 0,86 

ʉʦʜʝʨʞʘʥʠʝ ʢʦʨʥʝʧʣʦʜʦʚ ʩ 
ʩʠʣʴʥʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ 
ʧʦʚʨʝʞʜʝʥʠʷʤʠ 

 
 

0,28 

 
ʂʦʵʬʬʠʮʠʝʥʪʳ ʵʪʘʧʦʚ çʩʦʟʜʘʥʠʝ ʩʨʝʜʳ ʜʣʷ ʟʘʨʦʞʜʝʥʠʷè ʠ çʧʦʣʫʯʝʥʠʝ 

ʩʳʨʴʝʚʦʛʦ ʪʦʚʘʨʘè, ʠʤʝʶʱʠʝ 0,55 ʠ 0,63, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 
ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʮʝʣʝʚʳʤ ʧʘʨʘʤʝʪʨʘʤ: ʚ 
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ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʟʘ ʩʯʝʪ ʧʨʝʦʙʣʘʜʘʥʠʷ ʧʦʣʝʡ ʩ ʟʥʘʯʝʥʠʷʤʠ ʨʅ ʠ ʧʣʦʪʥʦʩʪʠ 
ʧʦʯʚʳ ʥʠʞʝ ʜʦʧʫʩʪʠʤʳʭ ʜʠʘʧʘʟʦʥʦʚ, ʥʝʩʦʙʣʶʜʝʥʠʝʤ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ ʚʥʝ-
ʩʝʥʠʷ ʬʦʩʬʦʨʥʳʭ ʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʟʘ ʩʯʝʪ ʚʳʨʘʱʠ-
ʚʘʥʠʷ ʛʠʙʨʠʜʦʚ ʩ ʠʥʜʝʢʩʦʤ ʬʦʨʤʳ ʢʦʨʥʝʧʣʦʜʘ ʠ ʬʦʨʤʦʡ ʧʫʯʢʘ ʣʠʩʪʴʝʚ ʥʠʞʝ 
ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ, ʧʨʝʚʳʰʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʢʦʨʥʝ-
ʧʣʦʜʦʚ ʧʨʠ ʫʙʦʨʢʝ. 
ɺ ʮʝʣʦʤ ʢʦʤʧʣʝʢʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘ ʧʝʨʠʦʜ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʘ-

ʭʘʨʥʦʡ ʩʚʝʢʣʳ ʢʘʢ ʩʳʨʴʝʚʦʛʦ ʪʦʚʘʨʘ ʩʦʩʪʘʚʠʣ 0,70, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 
ʦʪʢʣʦʥʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʝʜʠʥʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʟʘʜʘʥʥʳʭ. ʅʘʠʙʦʣʴʰʠʡ 
ʚʢʣʘʜ ʚ ʵʪʦ ʦʪʢʣʦʥʝʥʠʝ ʚʥʝʩʣʠ ʵʪʘʧʳ çʩʦʟʜʘʥʠʝ ʩʨʝʜʳ ʜʣʷ ʟʘʨʦʞʜʝʥʠʷè, 
çʜʦʩʪʠʞʝʥʠʝ ʩʧʝʣʦʩʪʠè ʠ çʧʦʣʫʯʝʥʠʝ ʩʳʨʴʝʚʦʛʦ ʪʦʚʘʨʘè, ʘ ʚ ʵʪʠʭ ʵʪʘʧʘʭ 
ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʨʅ ʠ ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, ʜʦʟʘ ʚʥʝʩʝʥʠʷ ʬʦʩʬʦʨʘ, ʢʦʵʬ-
ʬʠʮʠʝʥʪ ʩʧʝʣʦʩʪʠ, ʠʥʜʝʢʩ ʬʦʨʤʳ ʢʦʨʥʝʧʣʦʜʘ, ʯʪʦ ʚʳʟʚʘʣʦ ʝʝ ʥʝʩʦʦʪʚʝʪʩʪ-
ʚʠʝ ʮʝʣʝʚʳʤ ʧʘʨʘʤʝʪʨʘʤ. 
ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʧʨʠ-

ʝʤʢʝ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʘ ʩʘʭʘʨʥʦʤ ʟʘʚʦʜʝ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʦʪ ʭʦʟʷʡʩʪʚʘ ʙʳʣʦ ʧʨʠʥʷʪʦ 14,6 % ʦʙʲʝʤʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʥʝʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʝʛʦ ʮʝʣʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʩʘʭʘʨʠʩʪʦʩʪʴ ʥʠʞʝ 15,00 %, ʯʠʩʪʦʪʘ 
ʩʚʝʢʣʦʚʠʯʥʦʛʦ ʩʦʢʘ ʥʠʞʝ 86,0  %), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʚʝ-
ʜʝʥʥʦʡ ʦʮʝʥʢʠ. 
ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʢʦʤ-

ʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʧʦʟʚʦʣʷʶʱʠʡ 
ʜʘʪʴ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʚʠʜʝ ʦʮʝʥʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʩʳʨʴʷ ʧʨʦ-
ʮʝʩʩʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʘ. 

 
ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ɸʩʧʝʢʪʳ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ 
ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʧʨʦʮʝʩʩʝ ʚʝʛʝʪʘʮʠʠ / ʃ.ʀ. ɹʝʣʷʝʚʘ, ʃ.ʅ. ʇʫʟʘʥʦʚʘ, ʉ.ɺ. 
ʍʣʶʧʠʥʘ, ʃ.ʖ. ʉʤʠʨʥʦʚʘ // ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ. 2016. ˉ 10. ʉ. 2123״. 
2. ɻʆʉʊ ʈ 526472006״. ʉʚʝʢʣʘ ʩʘʭʘʨʥʘʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʄ.: ʉʪʘʥ-

ʜʘʨʪʠʥʬʦʨʤ, 2007. 7 ʩ. 
3. ʄʦʨʦʟʦʚʘ ʅ.ʀ., ʄʫʩʘʝʚ ʌ.ɸ., ɿʘʭʘʨʦʚʘ ʆ.ɸ. ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʛʣʘʤʝʥʪʳ. ʉʧʘʩʩʢ, 2010. 167 ʩ. 
4. ʇʝʨʝʛʫʜʦʚ ɺ.ʀ., ɺʘʥʶʰʠʥ ʇ.ʅ., ʉʪʫʧʠʥ ɸ.ʉ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʈʦʩ-
ʩʠʠ. ʈʷʟʘʥʴ, 2005. 660 ʩ. 
5. ɸʣʝʡʥʠʢ ʉ.ʅ., ʂʦʣʝʩʥʠʢʦʚ ɸ.ɺ. ɺʣʠʷʥʠʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩ-

ʣʦʚʠʡ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ // ɺʝʩʪʥʠʢ 
ɸʇʂ ʉʪʘʚʨʦʧʦʣʴʷ. 2015.  ̄1 (17). ʉ. 268-274. 
6. ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ) ʜʦ 

2025 ʛʦʜʘ / ɺ.ʇ. ɸʨʘʰʫʢʦʚ ʠ ʜʨ. ʄ.: ʆʆʆ ʅʀʂʇʎ çɺʦʩʭʦʜ-ɸè, 2008. 42 ʩ. 
 

THE ALGORITHM OF COMPLEX EVALUATION OF THE FORMATION 
QUALITY SUGAR BEETS FOR SUGAR PRODUCTION 

Morozov A.N., Khlyupina S.V., Smirnova L.Y. 
Abstract. The algorithm of complex evaluation of quality formation of sugar 

beet for sugar production based on the cumulative contribution of life cycle stag-
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es of root formation in the technologically adequate raw materials. The results of 
production testing of the developed algorithm in a production season 2015 in 
terms of beet farms AF ñRylskayaò testifying to its authenticity. 

Key words: sugar beet, algorithm, life cycle, target and initial parameters, 
complex coefficient. 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʚʝʢʣʦʩʘʭʘʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʩʝʚʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ 
ʥʘ ʧʨʠʤʝʨʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʦʧʳʪʘ ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʙʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ, ʩʚʝʢʣʦʩʘʭʘʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʦʧʳʪ, ʞʦʤ, ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʦʩʘʜʦʢ, ʫʨʦʞʘʡʥʦʩʪʴ. 
 
ɼʣʷ ʩʳʨʴʝʚʳʭ ʟʦʥ ʩʘʭʘʨʥʳʭ ʟʘʚʦʜʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʥʘʨʘʱʠʚʘʥʠʝ 

ʩʚʦʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʦ ʩʥʠʞʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. 
ɸ ʥʘʤʝʪʠʚʰʠʡʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʦʩʪ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʚʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢ-
ʣʳ ʜʦ 30 % ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʝʨʥʦʩʚʝʢʣʦʚʠʯʥʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ, ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʚ ʩʚʝʢʣʦʩʝʶʱʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʩʦʟʜʘʝʪ ʨʝʘʣʴʥʫʶ ʫʛʨʦʟʫ ʠʥʪʝʥ-
ʩʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʟʦʥʘʭ ʩʚʝʢʣʦʩʝʷʥʠʷ, ʪ.ʢ. ʩʘʭʘʨʥʘʷ 
ʩʚʝʢʣʘ ʚ ʧʨʦʮʝʩʩʝ ʚʝʛʝʪʘʮʠʠ ʧʦʪʨʝʙʣʷʝʪ ʠʟ ʧʦʯʚʳ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠ-
ʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʷʚʣʷ-
ʝʪʩʷ ʙʠʦʣʦʛʠʟʘʮʠʷ ʟʝʤʣʝʜʝʣʠʷ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʟʘʣʦʞʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʦʨ-
ʛʘʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʢʦʤʧʦʩʪʦʚ, ʦʪʭʦʜʦʚ ʧʠʱʝ-
ʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʦʣʝʟʥʳʝ ʜʣʷ ʧʦʯʚʳ ʢʦʤʧʦ-
ʥʝʥʪʳ [1]. 
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʚʝʢʣʦʩʘʭʘʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʚʪʦ-

ʨʠʯʥʳʭ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʪʭʦʜʦʚ, ʦʙʱʠʡ ʦʙʲʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʪʦʨʳʭ 
ʩʦʩʪʘʚʣʷʝʪ ʜʦ 130 % ʢ ʤʘʩʩʝ ʩʚʝʢʣʳ [2], ʩʨʝʜʠ ʥʠʭ - ʞʦʤ, ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ 
ʦʩʘʜʦʢ.  
ɾʦʤ ï ʵʪʦ ʦʙʝʩʩʘʭʘʨʝʥʥʘʷ ʩʚʝʢʣʦʚʠʯʥʘʷ ʩʪʨʫʞʢʘ, ʚʳʭʦʜʷʱʘʷ ʠʟ ʜʠʬ-

ʬʫʟʠʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʩʦʜʝʨʞʘʱʘʷ ʚ 100 ʢʛ ʩʫʭʠʭ ʚʝʱʝʩʪʚ: 20 ʢʛ ʢʣʝʪʯʘʪʢʠ, 
30é35 ʢʛ ʛʝʤʠʮʝʣʣʶʣʦʟʳ, ʩʪʦʣʴʢʦ ʞʝ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ, 8é10 ʢʛ ʙʝʣ-
ʢʦʚ, 2 ʢʛ ʩʘʭʘʨʘ, ʦʢʦʣʦ 2 ʢʛ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ.  
ʌʠʣʴʪʨʘʮʠʦʥʥʳʡ ʦʩʘʜʦʢ ʚ ʩʚʝʢʣʦʩʘʭʘʨʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʫʯʘʝʪʩʷ 

ʧʨʠ ʦʯʠʩʪʢʝ ʜʠʬʬʫʟʠʦʥʥʦʛʦ (ʩʚʝʢʣʦʚʠʯʥʦʛʦ) ʩʦʢʘ. ʆʥ ʩʦʜʝʨʞʠʪ 75é80 % 
CaCO3 ʠ 20é25 % ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʠʭ ʯʠʩʣʝ 
ʙʝʣʢʠ ʠ ʫʛʣʝʚʦʜʳ, ʢʘʣʴʮʠʝʚʳʝ ʩʦʣʠ ʱʘʚʝʣʝʚʦʡ, ʣʠʤʦʥʥʦʡ, ʷʙʣʦʯʥʦʡ ʠ ʜʨʫ-
ʛʠʭ ʢʠʩʣʦʪ [3]. 
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ɺ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ 
ʩʚʝʢʣʦʩʘʭʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʘ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʠ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ 2016 ʛ. ʙʳʣ ʟʘ-
ʣʦʞʝʥ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʦʧʳʪ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 
ʇʦʯʚʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʚʟʷʪʘ ʩ ʛʣʫʙʠʥʳ 0-25 ʩʤ ʚ ʦʧʳʪʥʦʤ ʭʦ-

ʟʷʡʩʪʝ ʂʫʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʠʤ. ʀ.ʀ. 
ʀʚʘʥʦʚʘ ʠ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʩʝʨʫʶ ʣʝʩʥʫʶ ʧʦʯʚʫ ʩ ʥʠʟʢʦʦʙʝʩʧʝʯʝʥʥʳʤ 
ʛʫʤʫʩʦʤ 2,2 %, ʢʠʩʣʦʪʥʦʩʪʴʶ ï 5,7. ɼʣʷ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪ 
ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʉʢʘʨʣʝʪ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʠ ʚ ʜʝʨʝʚʷʥʥʳʭ ʷʱʠʢʘʭ 120ʭ60ʭ40 
ʩʤ. ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ 4 ʚʘʨʠʘʥʪʘ ʩ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʴʶ: ʢʦʥ-
ʪʨʦʣʴ (ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʘ), ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʘ + ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʦʩʘʜʦʢ 20 
ʪ/ʛʘ, ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʘ + ʞʦʤ 10 ʪ/ʛʘ, ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʘ + ʬʠʣʴʪʨʘʮʠʦʥ-
ʥʳʡ ʦʩʘʜʦʢ 20 ʪ/ʛʘ + ʞʦʤ 10 ʪ/ʛʘ. 
ʂʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʝʨʝʩʯʠʪʳʚʘʣʠ ʥʘ ʧʣʦʱʘʜʴ 

ʷʱʠʢʘ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ. ɼʣʷ ʚʘʨʠʘʥʪʘ ʩ ʚʥʝʩʝʥʠʝʤ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ 
ʦʩʘʜʢʘ 20 ʪ/ʛʘ ʦʥʦ ʩʦʩʪʘʚʣʷʣʦ 1,5 ʢʛ ʥʘ ʷʱʠʢ, ʘ ʜʣʷ ʚʘʨʠʘʥʪʘ ʩ ʚʥʝʩʝʥʠʝʤ 
ʞʦʤʘ 10 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 0,7 ʢʛ ʥʘ ʷʱʠʢ. 
ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʚʣʠʷʥʠʷ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʚʝʢʣʦʩʘʭʘʨʥʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʥʘ ʧʦʯʚʫ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɼʘʥ-
ʥʳʝ ʧʦ ʠʟʤʝʥʝʥʠʶ ʛʫʤʫʩʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʪʭʦʜʦʚ 
ʩʚʝʢʣʦʩʘʭʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʛʫ-
ʤʫʩʘ ʦʪ 2,2 % ʜʦ 2,6 %. 
ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʢʠ-

ʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ (ʨʅ). ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 
ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʦʩʘʜʢʘ ʥʝʡʪʨʘʣʠʟʫʝʪ ʨʅ ʧʦʯʚʳ ʜʦ 
(5,7é6,5), ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ 
ʪʦʣʴʢʦ ʚ ʵʪʦʡ ʩʨʝʜʝ ʩʧʦʩʦʙʥʳ ʧʦʣʥʦʩʪʴʶ ʫʩʚʘʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʠʪʘʪʝʣʴ-
ʥʳʝ ʚʝʱʝʩʪʚʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʭʦʡ ʤʘʩʩʳ ʷʯʤʝʥʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, 

ʯʪʦ ʥʘʠʤʝʥʴʰʘʷ ʚʝʛʝʪʘʪʠʚʥʘʷ ʤʘʩʩʘ ʙʳʣʘ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʞʦʤʘ 
ʠ ʩʦʩʪʘʚʠʣʘ 85 % ʦʪ ʢʦʥʪʨʦʣʷ. ɸ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʩʦʚʤʝʩʪʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ 
ʞʦʤʘ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʦʩʘʜʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʚʦʟ-
ʨʦʩʣʘ ʠ ʩʦʩʪʘʚʠʣʘ 108 % ʦʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 ï ʉʫʭʘʷ ʤʘʩʩʘ ʷʯʤʝʥʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʦʧʳʪʘ 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

ʄʘʩʩʘ ʷʯʤʝʥʷ ʧʦ  
ʧʦʚʪʦʨʥʦʩʪʷʤ, ʛ/ʩʦʩʫʜ 

ʉʨʝʜʥʷʷ 
ʩʫʭʘʷ 
ʤʘʩʩʘ, 
ʛ/ʩʦʩʫʜ 

ʆʪʢʣʦʥʝʥʠʝ  
ʦʪ  

ʩʨʝʜʥʝʛʦ, % 1 2 3 

ʂʦʥʪʨʦʣʴ 
(ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʘ) 516 502 512 510 100,0 

ʉʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʘ 
+ ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ 
ʦʩʘʜʦʢ 

442 458 447 449 88,0 

ʉʝʨʘʷ ʣʝʩʥʘʷ 
 ʧʦʯʚʘ + ʞʦʤ 

432 437 433 434 85,0 

ʉʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʘ 
+ ʬʠʣʴʪʨʘʮʠʦʥʥʳʡ 
ʦʩʘʜʦʢ + ʞʦʤ 

553 548 552 551 108,0 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʦʝ 
ʧʨʠʤʝʥʝʥʠʝ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʚʝʢʣʦʩʘʭʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʘʯʝʩʪ-
ʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, 
ʪʝʤ ʩʘʤʳʤ ʦʙʫʩʣʘʚʣʠʚʘʷ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 
ʨʘʩʪʝʥʠʡ.  

 
ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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APPLICATION OF BY-PRODUCTS 

OF SUGAR BEET PRODUCTION AS ORGANIC FERTILIZERS 
Nikolaeva E.S., Stifeev A.I. 

Abstract. The impact of by-products of sugar production on soil fertility and 
productivity of spring barley, evidence from greenhouse study in laboratory con-
ditions was studied.  

Keywords: by-products, beet-sugar production, greenhouse study, bagasse, 
filtration sludge, productivity.  
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ʇʈʆʀɿɺʆɼʉʊɺɸ ʂʆʄɹʀʂʆʈʄʆɺ 
ɸʩʘʜʦʚʘ ʄ.ɻ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 
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ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, ʈʦʩʩʠʷ 
 
ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʩʳʨʴʷ ʥʘ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ 

ʜʨʦʙʠʣʢʘʭ.  ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʭʦʜ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ 
ʥʘ ʜʨʦʙʠʣʢʝ ɼʄ-10 ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʤʝʣʴʯʝʥʠʝʤ ʥʘ ʜʨʦʙʠʣʢʝ ɸ1-
ɼɼʈ-5. ʇʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʝʪʩʷ ʚʳʭʦʜ ʢʨʦʰʢʠ. ʤʫʯʢʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʯʝ-
ʩʪʚʦ ʛʨʘʥʫʣ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʙʠʢʦʨʤ. ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʝ, ʤʦʣʦʪʢʦʚʘʷ ʜʨʦʙʠʣʢʘ, 

ʢʨʦʰʢʘ, ʤʫʯʢʘ, ʨʘʟʙʫʭʘʝʤʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ, ʛʨʘʥʫʣʳ. 
 
ɺʚʝʜʝʥʠʝ. ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦʚ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʘ ʠʥʪʝʛʨʘʮʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʨʝʢʦʥʩʪ-
ʨʫʢʮʠʷ ʫʞʝ ʧʦʩʪʨʦʝʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʟʘʚʦʜʦʚ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 
ʨʘʮʠʦʥʦʚ, ʨʘʟʨʘʙʦʪʢʘ  ʨʝʮʝʧʪʦʚ  ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ, ʙʝʣʢʦʚʦ-
ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ, ʧʨʝʤʠʢʩʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɹʝʟ 
ʟʥʘʥʠʡ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʢʦʤʙʠʢʦʨ-
ʤʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʟʘʜʘʯʠ ʙʫʜʝʪ ʥʝʚʦʟʤʦʞʥʦ [1, ʩ. 175]. 
ɺʩy ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʛʣʫʙʣʸʥʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʩʳʨʴʷ, ʪʘʢʠʝ ʢʘʢ ʜʚʫʭ-
ʩʪʫʧʝʥʯʘʪʦʝ ʠʟʤʝʣʴʯʝʥʠʝ ʟʝʨʥʦʚʦʛʦ ʩʳʨʴʷ, ʰʝʣʫʰʝʥʠʝ, ʜʚʦʡʥʦʝ ʛʨʘʥʫʣʠ-
ʨʦʚʘʥʠʝ, ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʝ, ʧʣʶʱʝʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʠʥʬʨʘʢʨʘʩʥʳʤʠ ʣʫʯʘʤʠ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʜʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʩʥʦʚʥʳʤ ʧʫʪʷʤ ʩʦʚʝʨʰʝʥʩʪ-

ʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦʚ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ  

ʢʦʤʙʠʢʦʨʤʦʚʦʛʦ ʟʘʚʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ - ʤʦʣʦʪʢʦʚʘʷ ʜʨʦʙʠʣʢʘ ɼʄ-10 ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʧʨʦ-
ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ ʚʳʧʫʩʢʘʝʤʳʭ ʛʨʘʥʫʣ, ʚʤʝʩʪʦ ʫʩʪʘʨʝʚʰʝʡ 
ɸ1-ɼɼʈ -5. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʠʟʤʝʣʴʯʝ-

ʥʠʷ ʩʳʨʴʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ ʥʘ ʚʳʭʦʜ ʛʦʪʦ-
ʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʩʳʨʴʷ ʥʘ ʜʨʦʙʠʣʢʝ ɼʄ-
10 ʚʳʭʦʜ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚʳʰʝ ʥʘ 1,1 % ʧʨʠ  ʜʠʘʤʝʪʨʝ ʛʨʘʥʫʣ 4, 5ʤʤ, 
ʧʨʠ ʜʠʘʤʝʪʨʝ ʛʨʘʥʫʣ 3,5 ʤʤ ʚʳʭʦʜ ʚʳʰʝ ʥʘ 0,8 %, ʘ ʧʨʠ ʜʠʘʤʝʪʨʝ ʛʨʘʥʫʣ 
2,5 ʤʤ ʚʳʭʦʜ ʚʳʰʝ ʥʘ 0,7 %, ʯʝʤ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʩʳʨʴʷ ʥʘ ʜʨʦʙʠʣʢʝ ɸ1-
ɼɼʈ-5. ɺʳʭʦʜ ʢʨʦʰʢʠ ʠ ʤʫʯʢʠ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʩʳʨʴʷ ʥʘ ʜʨʦʙʠʣʢʝ ɼʄ-10  
ʥʠʞʝ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʚʳʧʫʩʢʘʝʤʳʭ ʛʨʘʥʫʣ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʛʨʘʥʫʣ ʢʦʤʙʠʢʦʨʤʘ, ʚʳʧʫʩʢʘʝʤʳʭ ʧʨʠ ʠʟ-

ʤʝʣʴʯʝʥʠʠ ʩʳʨʴʷ ʥʘ ʜʨʦʙʠʣʢʝ ɼʄ-10  ʚʳʰʝ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ 
ʧʣʦʪʥʦʩʪʴ ʠ ʨʘʟʙʫʭʘʝʤʦʩʪʴ ʛʨʘʥʫʣ. 
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ɿʘʢʣʶʯʝʥʠʝ. ʈʘʩʯʝʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʤʝʣʴʯʝʥʠʷ ʧʦ-
ʢʘʟʘʣʠ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʤʦʣʦʪʢʦʚʦʡ ʜʨʦʙʠʣʢʠ ɼʄ-10 ʧʨʠʙʳʣʴ 
ʧʨʝʜʧʨʠʷʪʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 52800 ʨʫʙʣʝʡ ʚ ʩʫʪʢʠ. 
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IMPROVEMENT OF TECHNOLOGICAL PROCESS OF FEED PRODUCTION 

Asadovʘ M.G., Novikova O.A. 
Abstract. The process of grinding of raw materials in various type crushers. It 

is established that the yield of melcene on the crusher DM-10 is higher compared 
to crushing on the crusher A1-DDR-5. This reduces the output chips, shorts, we 
the balance wheel increases the quality of the pellets.  

Key words: feed, extrusion, hammer crush, wait, baby, shorts, razbogatet, the 
density of the granules. 
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ʥʝʥʠʝ ʤʫʢʠ ʨʠʩʦʚʦʡ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʫ ʠʟʜʝʣʠʡ ʤʘʢʘʨʦʥʥʳʭ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨʪʘ. 
ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʧʨʠʤʝʥʷʪʴ ʤʫʢʫ 
ʨʠʩʦʚʫʶ ʚ ʢʦʣʠʯʝʩʪʚʝ 30 % ʦʪ ʤʘʩʩʳ ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʜʝʣʠʷ ʤʘʢʘʨʦʥʥʳʝ, ʤʫʢʘ ʨʠʩʦʚʘʷ, ʧʨʠʤʝʥʝʥʠʝ, ʢʘ-

ʯʝʩʪʚʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ. 
 
ɺʚʝʜʝʥʠʝ. ʄʘʢʘʨʦʥʥʳʝ ʠʟʜʝʣʠʷ ï ʧʦʧʫʣʷʨʥʳʡ ʠ ʫʜʦʙʥʳʡ ʧʨʦʜʫʢʪ ʧʠ-

ʪʘʥʠʷ ʠ ʚʭʦʜʠʪ ʚ ʨʘʮʠʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʩʝʤʴʠ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʦʪʥʦ-
ʩʠʪʝʣʴʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ, ʷʚʣʷʶʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʧʦ ʮʝʥʝ, ʜʦʩʪʘʪʦʯ-
ʥʦ ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʛʦʪʦʚʷʪʩʷ, ʚ ʩʫʭʦʤ ʚʠʜʝ ʜʦʣʛʦ ʭʨʘʥʷʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʷ 
ʩʚʦʡʩʪʚ, ʧʨʝʢʨʘʩʥʦ ʩʦʯʝʪʘʶʪʩʷ ʩ ʤʷʩʦʤ, ʩʳʨʦʤ, ʷʡʮʘʤʠ, ʦʚʦʱʘʤʠ, ʨʘʟ-
ʣʠʯʥʳʤʠ ʩʦʫʩʘʤʠ ʠ ʧʨʠʧʨʘʚʘʤʠ. ʅʝʩʣʫʯʘʡʥʦ ʤʘʢʘʨʦʥʳ ʧʦʩʪʦʷʥʥʦ ʧʦʣʴ-
ʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʩʧʨʦʩʦʤ.  
ʅʘ ʨʳʥʢʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʰʠʨʦʢʠʤ ʩʧʨʦʩʦʤ ʧʦʣʴʟʫʶʪʩʷ ʚʳʩʦʢʦ-

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʥʝʜʦʨʦʛʠʝ ʧʨʦʜʫʢʪʳ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ. ʕʪʦ ʚ 
ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʢ ʪʘʢʦʤʫ ʥʝʟʘʤʝʥʠʤʦʤʫ ʧʨʦʜʫʢʪʫ, ʢʘʢ ʤʘʢʘʨʦʥʥʳʝ 
ʠʟʜʝʣʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʘʢʘʨʦʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʫʜʦʙʥʳʤ 
ʦʙʲʝʢʪʦʤ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚ-
ʣʝʥʠʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʠʱʝʚʫʶ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʧʠʱʝʚʳʭ 
ʨʘʮʠʦʥʦʚ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʜʦʙʘʚʦʢ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ 
ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʳʨʴʷ ʠ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦ-
ʜʫʢʮʠʠ [1, 2].  
ʉʫʱʝʩʪʚʫʝʪ ʦʧʳʪ ʚʚʝʜʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʠ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʠʤʝʶʪ ʪʦʣʴʢʦ ʦʜʥʫ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦ.  
ʅʘ ʨʳʥʢʝ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʧʨʦʜʫʢʮʠʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʙʦʛʘʱʸʥʥʳʝ ʤʘʢʘʨʦʥʥʳʝ ʠʟʜʝʣʠʷ ʠ ʠʟʜʝʣʠʷ ʧʦʚʳ-
ʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʟʘʥʠʤʘʶʪ ʥʝʙʦʣʴʰʦʡ ʩʝʛʤʝʥʪ, ʢʦʪʦʨʳʡ ʥʝ 
ʧʨʝʚʳʰʘʝʪ 1 %. ɺ ʩʚʷʟʠ ʩ ʜʘʥʥʳʤ ʬʘʢʪʦʤ ʨʘʟʨʘʙʦʪʢʘ ʘʩʩʦʨʪʠʤʝʥʪʘ ʤʘʢʘ-
ʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ, ʩ ʥʘʧʨʘʚʣʝʥʥʦ ʠʟʤʝʥʸʥ-
ʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ [3]. 
ʊʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʫʯʥʳʭ ʠʟʜʝʣʠʡ ʚ ʤʠʨʝ 

ʩʜʝʣʘʥʘ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ. ʆʜʥʘʢʦ, ʝʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʵʪʦʪ ʚʦʧʨʦʩ ʛʣʦ-
ʙʘʣʴʥʦ, ʚʳʷʩʥʠʪʩʷ, ʯʪʦ ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʥʘʩʝʣʝʥʠʷ ʖʛʦ-
ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠʩʪʦʨʠʯʝʩʢʠ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʤʫʢʝ ʨʠʩʦʚʦʡ. 
ʇʦʣʴʟʘ ʨʠʩʦʚʦʡ ʤʫʢʠ ʦʙʫʩʣʦʚʣʝʥʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʘʩʪʠʪʝʣʴʥʳʤ 

ʙʝʣʢʦʤ, ʠʤʝʶʱʠʤ ʧʦʣʥʦʮʝʥʥʳʡ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ, ʥʝʦʙʭʦʜʠʤʳʡ 
ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʈʠʩʦʚʘʷ 
ʤʫʢʘ, ʢʘʢ ʛʠʧʦʘʣʣʝʨʛʝʥʥʳʡ ʧʨʦʜʫʢʪ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʝʪʩʢʦʤ ʠ ʜʠʝʪʠʯʝ-
ʩʢʦʤ ʧʠʪʘʥʠʠ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʧʨʦʩʪʦ - ʚ ʥʝʡ ʦʪʩʫʪʩʪʚʫʝʪ ʛʣʶʪʝʥ, ʢʦʪʦ-
ʨʳʡ ʜʘʞʝ ʥʘ ʧʠʱʝʚʘʨʝʥʠʝ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʥʝʛʘʪʠʚʥʦʝ 
ʚʣʠʷʥʠʝ, ʩʪʘʚ ʧʨʠʯʠʥʦʡ ʪʘʢʠʭ ʷʚʣʝʥʠʡ, ʢʘʢ ʤʝʪʝʦʨʠʟʤ, ʠʟʞʦʛʘ, ʟʘʧʦʨ, 
ʜʠʘʨʝʷ ʠ ʨʘʟʣʠʯʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. 
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ʎʝʣʴ: ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʤʫʢʠ ʨʠʩʦʚʦʡ ʥʘ ʢʘʯʝʩʪʚʦ ʠʟʜʝʣʠʡ ʤʘʢʘ-
ʨʦʥʥʳʭ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨʪʘ. 
ɿʘʜʘʯʠ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʩʧʦʩʦʙʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ 

ʤʘʢʘʨʦʥʥʳʭ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʫʢʠ ʨʠʩʦʚʦʡ; ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷ-
ʥʠʝ ʤʫʢʠ ʨʠʩʦʚʦʡ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʡ ʤʘʢʘʨʦʥʥʳʭ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨʪʘ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠʷʥʠʷ ʤʫʢʠ ʨʠʩʦʚʦʡ ʥʘ ʢʘʯʝʩʪʚʦ ʠʟʜʝʣʠʡ ʤʘ-
ʢʘʨʦʥʥʳʭ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 
ʢʘʯʝʩʪʚʦ ʤʫʢʠ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʬʘʢʫʣʴʪʝʪʘ ʌɻɹʆʋ ɺʆ ʉʘʤʘʨʩʢʘʷ ɻʉʍɸ. ʄʫʢʫ ʨʠʩʦʚʫʶ ʧʨʠʤʝʥʷʣʠ ʚ 
ʢʦʣʠʯʝʩʪʚʝ 10, 20, 30 ʠ 40 % ʦʪ ʤʘʩʩʳ ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ. 
ɿʘʤʝʩ ʪʝʩʪʘ ʤʘʢʘʨʦʥʥʦʛʦ ʧʨʦʚʦʜʠʣʠ ʪʝʧʣʳʤ ʩʧʦʩʦʙʦʤ, ʩ ʪʝʤʧʝʨʘʪʫ-

ʨʦʡ ʚʦʜʳ 50Áʉ. ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʜʣʷ ʟʘʤʝʩʘ ʦʧʨʝʜʝʣʷʣʦʩʴ ʦʧʳʪʥʳʤ ʧʫ-
ʪʝʤ. ʇʦ ʟʘʜʘʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʪʝʩʪʘ ʠ ʠʟʚʝʩʪʥʦʡ ʚʣʘʞʥʦʩʪʠ ʤʫʢʠ (ʧʦ ʜʘʥ-
ʥʳʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ) ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦʪʨʝʙʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ 
ʜʣʷ ʟʘʤʝʩʘ. ʇʨʠ ʨʘʩʯʝʪʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʜʣʷ ʟʘʤʝʩʘ ʪʝʩʪʘ ʩ ʜʦʙʘʚʢʘʤʠ 
ʫʯʠʪʳʚʘʣʠ ʥʝ ʪʦʣʴʢʦ ʚʣʘʞʥʦʩʪʴ ʤʫʢʠ, ʥʦ ʠ ʚʣʘʞʥʦʩʪʴ ʜʦʙʘʚʦʢ. ʄʘʢʘʨʦʥ-
ʥʦʝ ʪʝʩʪʦ ʙʳʣʦ ʦʯʝʥʴ ʢʨʫʪʦʝ: ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʜʦʙʘʚʣʷʝʤʦʡ ʢ ʤʫʢʝ ʧʨʠ 
ʟʘʤʝʩʝ, ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʥʳ 
ʧʦʛʣʦʪʠʪʴ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʫʢʠ - ʢʨʘʭʤʘʣ ʠ ʙʝʣʦʢ. ʇʨʠ ʠʥʪʝʥʩʠʚ-
ʥʦʤ ʠ ʜʣʠʪʝʣʴʥʦʤ ʩʤʝʰʠʚʘʥʠʠ ʤʫʢʠ ʩ ʚʦʜʦʡ ʤʘʢʘʨʦʥʥʦʝ ʪʝʩʪʦ ʢ ʢʦʥʮʫ 
ʟʘʤʝʩʘ ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʢʨʦʰʢʦʚʘʪʫʶ ʠʣʠ ʤʝʣʢʦʢʦʤʢʦʚʘʪʫʶ ʤʘʩʩʫ, 
ʢʦʪʦʨʘʷ ʣʠʰʴ ʚ ʧʨʦʮʝʩʩʝ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʣʦʪʥʦʝ 
ʧʣʘʩʪʠʯʥʦʝ ʪʝʩʪʦ, ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ. ʀʟʜʝʣʠʷ ʤʘʢʘʨʦʥʥʳʝ ʙʳʣʠ 
ʚʳʧʨʝʩʩʦʚʘʥʳ ʤʘʰʠʥʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʛʫʨʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʢʨʫʪʦʛʦ 
ʪʝʩʪʘ ʙʝʟ ʥʘʯʠʥʢʠ ʠ ʩ ʥʘʯʠʥʢʦʡ ʪʠʧ ʄʌʀɻ çʀʪʠʣʠʮʘ ï 5è.  
ʉʳʨʳʝ ʤʘʢʘʨʦʥʥʳʝ ʠʟʜʝʣʠʷ ʷʚʣʷʶʪʩʷ ʫʜʦʙʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʧʨʦʪʝʢʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɼʣʷ ʧʨʝʜʦʪ-
ʚʨʘʱʝʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʫʰʢʝ. ʉʫʰʢʘ ʠʩʩʣʝʜʫʝʤʳʭ 
ʠʟʜʝʣʠʡ ʤʘʢʘʨʦʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫ-
ʨʝ 55 ʉ. ɺʳʩʫʰʠʚʘʥʠʝ ʟʘʢʘʥʯʠʚʘʣʠ ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʠʟʜʝʣʠʷʤʠ ʚʣʘʞʥʦʩʪʠ 
13,5é14,0 %, ʯʪʦʙʳ ʧʦʩʣʝ ʦʩʪʳʚʘʥʠʷ, ʚʣʘʞʥʦʩʪʴ ʠʭ ʩʦʩʪʘʚʣʷʣʘ ʥʝ ʙʦʣʝʝ 
13 %. ʆʩʦʙʝʥʥʦʩʪʴ ʩʫʰʢʠ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ 
ʧʨʦʮʝʩʩʝ ʚʳʩʫʰʠʚʘʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 
ʠ ʨʘʟʤʝʨʳ. ɺʦ ʚʨʝʤʷ ʩʫʰʢʠ ʚʣʘʞʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʩʥʠʞʘʝʪʩʷ ʦʪ 29é30 % 
ʜʦ 13é14 %, ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʣʠʥʝʡʥʳʭ ʠ 
ʦʙʲʝʤʥʳʭ ʨʘʟʤʝʨʦʚ, ʫʩʘʜʢʘ ʠʟʜʝʣʠʡ ʥʘ 6é8 %. ɺʳʨʘʙʦʪʘʥʥʳʝ ʠʟʜʝʣʠʷ 
ʤʘʢʘʨʦʥʥʳʝ ʭʨʘʥʠʣʠʩʴ ʚ ʩʪʝʢʣʷʥʥʦʡ ʪʘʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ +17 ʜʦ 
+27Áʉ ʙʝʟ ʨʝʟʢʠʭ ʧʝʨʝʧʘʜʦʚ ʪʝʤʧʝʨʘʪʫʨ ʠ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 
ʚʦʟʜʫʭʘ ʥʝ ʙʦʣʝʝ 70 %. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʤʫʢʘ 

ʨʠʩʦʚʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʦʰʦʢ ʙʝʣʦʛʦ ʮʚʝʪʘ ʩ ʚʣʘʞʥʦʩʪʴʶ 9,0 %, 
ʢʠʩʣʦʪʥʦʩʪʴ 1,8 ʛʨʘʜʫʩʘ ʠ ʥʘʣʠʯʠʝ ʧʦʩʪʦʨʦʥʥʠʭ ʠ ʤʝʪʘʣʣʦʤʘʛʥʠʪʥʳʭ 
ʧʨʠʤʝʩʝʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ.  
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ʇʨʠʤʝʥʝʥʠʝ ʤʫʢʠ ʨʠʩʦʚʦʡ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʥʝʰʥʠʡ 
ʚʠʜ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʟʜʝʣʠʡ ʤʘʢʘʨʦʥʥʳʭ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨ-
ʪʘ. ʎʚʝʪ ʠʟʜʝʣʠʡ ʤʘʢʘʨʦʥʥʳʭ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʤʫʢʠ ʨʠ-
ʩʦʚʦʡ ʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 10 % ʙʳʣ ʢʨʝʤʦ-
ʚʳʡ. ʀʟʜʝʣʠʷ ʤʘʢʘʨʦʥʥʳʝ ʚʳʨʘʙʦʪʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʫʢʠ ʨʠʩʦʚʦʡ ʚ ʢʦ-
ʣʠʯʝʩʪʚʝ ʦʪ 20 ʜʦ 40 % ʦʪ ʤʘʩʩʳ ʤʫʢʠ ʠʤʝʣʠ ʩʚʝʪʣʦ-ʢʨʝʤʦʚʳʡ ʮʚʝʪ. ɺʢʫʩ ʠ 
ʟʘʧʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʠʟʜʝʣʠʡ ʙʳʣʠ ʪʠʧʠʯʥʳʝ ʜʣʷ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʙʝʟ ʧʦ-
ʩʪʦʨʦʥʥʝʛʦ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ. ʇʨʠʩʫʪʩʪʚʠʝ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ ʤʫʢʠ ʨʠʩʦʚʦʡ ʙʳʣʦ 
ʦʪʤʝʯʝʥʦ ʫ ʠʟʜʝʣʠʡ ʤʘʢʘʨʦʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʫʢʠ ʨʠʩʦʚʦʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 
40 % ʦʪ ʤʘʩʩʳ ʤʫʢʠ. 
ʇʨʠʤʝʥʝʥʠʝ ʤʫʢʠ ʨʠʩʦʚʦʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 40 % ʦʪ ʤʘʩʩʳ ʤʫʢʠ ʥʝʩʢʦʣʴʢʦ 

ʫʭʫʜʰʠʣʦ ʚʘʨʦʯʥʳʝ ʩʚʦʡʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʀʩʩʣʝʜʫʝʤʳʝ ʠʟʜʝʣʠʷ ʥʝ-
ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʠʧʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʩʣʝ ʚʘʨʢʠ.  
ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʥʘʙʨʘʣʠ ʠʟʜʝʣʠʷ ʤʘʢʘʨʦʥʥʳʝ ʚʳʨʘʙʦʪʘʥ-

ʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʫʢʠ ʨʠʩʦʚʦʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 20 ʠ 30 % ʦʪ ʤʘʩʩʳ ʦʩʥʦʚʥʦʛʦ 
ʩʳʨʴʷ (ʧʦ 33 ʙʘʣʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ)  
ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʡ ʤʘʢʘʨʦʥʥʳʭ, ʚʳʨʘʙʦ-

ʪʘʥʥʳʭ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʡ  

ʤʘʢʘʨʦʥʥʳʭ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʫʢʠ  
ʨʠʩʦʚʦʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʦʢʘʟʘʪʝʣʷ 

ʀʟʜʝʣʠʷ ʤʘʢʘʨʦʥʥʳʝ  

ʙʝʟ ʧʨʠʤʝ-
ʥʝʥʠʷ ʤʫʢʠ 
ʨʠʩʦʚʦʡ 
(ʢʦʥʪʨʦʣʴ) 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʫʢʠ ʨʠʩʦʚʦʡ 

10% 20% 30% 40% 

ɺʣʘʞʥʦʩʪʴ, % 9,0 9,0 9,4 9,3 9,3 

ʂʠʩʣʦʪʥʦʩʪʴ, ʛʨʘʜ 3,0 2,6 2,2 2,2 2,0 

ɼʣʠʪʝʣʴʥʦʩʪʴ  
ʚʘʨʢʠ, ʤʠʥ 

 
7 

 
7 

 
7 

 
8 

 
10 

ʉʦʭʨʘʥʥʦʩʪʴ  
ʬʦʨʤʳ ʩʚʘʨʝʥʥʳʭ 
ʠʟʜʝʣʠʡ, % 

 
 

100,0 

 
 

100,0 

 
 

100,0 

 
 

100,0 

 
 

95,0 
ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, 
ʧʝʨʝʰʝʜʰʝʝ  
ʚ ʚʘʨʦʯʥʫʶ ʚʦʜʫ, % 

 
 

5,2 

 
 

5,2 

 
 

5,5 

 
 

5,7 

 
 

5,8 
 
ɺʣʘʞʥʦʩʪʴ ʠʟʜʝʣʠʡ ʤʘʢʘʨʦʥʥʳʭ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨʪʘ 

ʩʦʩʪʘʚʣʷʣʘ 9,0é9,4 %. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʫʢʠ ʨʠʩʦʚʦʡ ʫʤʝʥʴʰʘʣʘʩʴ 
ʢʠʩʣʦʪʥʦʩʪʴ ʠʟʜʝʣʠʡ ʥʘ 0,4é1,0 ʛʨʘʜ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʚʘʨʢʠ ʠʟʜʝʣʠʡ ʪʘʢ 
ʟʘʚʠʩʝʣʘ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʧʨʠʤʝʥʷʝʤʦʡ ʜʦʙʘʚʢʠ. ʊʘʢ, ʚʨʝʤʷ ʚʘʨʢʠ ʠʟʜʝʣʠʡ 
ʚʳʨʘʙʦʪʘʥʥʳʭ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʤʫʢʠ ʨʠʩʦʚʦʡ ʠ ʩ ʜʦ-



107 

 

ʙʘʚʣʝʥʠʝʤ ʜʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 10 ʠ 20 % ʦʪ ʤʘʩʩʳ ʤʫʢʠ 
ʩʦʩʪʘʚʠʣʦ 7 ʤʠʥʫʪ, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʚʥʦʩʠʤʦʡ ʜʦʙʘʚʢʠ ʜʦ 
30é40 % ʫʚʝʣʠʯʠʚʘʣʦ ʚʨʝʤʷ ʚʘʨʢʠ ʥʘ 1é3 ʤʠʥ. ʉʦʭʨʘʥʥʦʩʪʴ ʩʚʘʨʝʥʥʳʭ 
ʠʟʜʝʣʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʫʢʠ ʨʠʩʦʚʦʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 10é30 % ʩʦʩʪʘʚʣʷʣʘ 
100,0 %. ʇʝʨʝʭʦʜ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʚʘʨʦʯʥʫʶ ʚʦʜʫ ʩʦʩʪʘʚʠʣ ʧʦ ʚʘʨʠʘʥʪʘʤ 
ʦʧʳʪʘ 5,2é5,8 %.  
ɿʘʢʣʶʯʝʥʠʝ. ʅʘʠʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪ-

ʚʘʤʠ ʥʘʨʷʜʫ ʩ ʠʟʜʝʣʠʷʤʠ ʧʨʦʠʟʚʝʜʝʥʥʳʤʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ 
ʦʪʤʝʯʝʥʳ ʠʟʜʝʣʠʷ ʤʘʢʘʨʦʥʥʳʝ ʚʳʨʘʙʦʪʘʥʥʳʝ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝ-
ʛʦ ʩʦʨʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʫʢʠ ʨʠʩʦʚʦʡ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 10 ʜʦ 30 % ʦʪ ʤʘʩ-
ʩʳ ʤʫʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʝʣʠʡ ʤʘʢʘʨʦʥʥʳʭ ʚʳʩʦʢʦʛʦ 
ʢʘʯʝʩʪʚʘ ʠʟ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʨʝʢʦʤʝʥʜʫʝʤ ʧʨʠʤʝʥʷʪʴ ʤʫʢʫ 
ʨʠʩʦʚʫʶ ʚ ʢʦʣʠʯʝʩʪʚʝ 30 % ʦʪ ʤʘʩʩʳ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ. 

 
ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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APPLICATION OF RICE FLOUR PRODUCTION PASTA 

Blinov O.A., Trots A.P. 
Abstract. The effect of rice flour on organoleptiche-cal and physico-

chemical indicators of quality pasta. The use of rice flour had a significant im-
pact on the appearance and characteristics of pasta products of prime grade 
wheat flour. Recommended for the production of pasta prima adopt rice flour in 
an amount of 30 % by weight of the main raw material. 

Keywords: pasta, rice flour, use, quality, production. 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-

ʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʚʠʢʦʦʚʩʷʥʦʡ ʩʤʝʩʠ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʥʘ ʜʝʨʥʦʚʦ-
ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʦʡ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 
ʤʦʜʠʬʠʢʘʮʠʷ ʛʨʘʥʫʣ ʫʜʦʙʨʝʥʠʡ ʨʠʟʦʩʬʝʨʥʳʤʠ ʬʦʨʤʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
Bacillus subtilis  ʠ Bacillus mucilaginosus ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʫʨʦʞʘʡʥʦʩʪʠ 
ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʥʘ 9-13 %. ʆʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 
ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʘ ʪʘʢʞʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʠ ʩʳʨʦʛʦ ʞʠʨʘ ʚ ʩʫʭʦʤ ʚʝ-
ʱʝʩʪʚʝ ʚʠʢʦʦʚʩʷʥʦʡ ʩʤʝʩʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʢʦʦʚʩʷʥʘʷ ʩʤʝʩʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, ʠʟʚʝʩʪʢʦ-

ʚʘʥʠʝ, ʤʦʜʠʬʠʢʘʪʦʨʳ: ʙʠʩʦʣʙʠʬʠʪ, ʬʦʩʬʘʪʦʚʠʪ, ʬʦʩʬʦɸʢʪʠʚ. 
 
ɺʚʝʜʝʥʠʝ. ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʚ ʅʝʯʝʨʥʦʟʸʤʥʦʡ ʟʦʥʝ ʈʦʩʩʠʠ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʚʳʩʦʢʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠ-
ʝʤ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʜʘʸʪ ʚʳʩʦʢʠʡ ʵʬʬʝʢʪ. ʅʝʩʤʦʪ-
ʨʷ ʥʘ ʵʪʦ, ʠʭ ʦʢʫʧʘʝʤʦʩʪʴ ʦʩʪʘʸʪʩʷ ʥʠʟʢʦʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘʫʯʥʦ ʦʙʦʩʥʦ-
ʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ɺʦʣʦʛʦʜ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʣʫʯʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʫʨʦʚʥʝ 47 ʮ/ʛʘ, 
ʧʨʠ ʦʢʫʧʘʝʤʦʩʪʠ ʫʜʦʙʨʝʥʠʡ 8,2 ʢʛ/ʢʛ [1, ʩ. 22-27]. 
ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʛʨʘʥʫʣ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʠʭ ʦʢʫʧʘʝʤʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʉʫʱʥʦʩʪʴ ʤʦʜʠʬʠʢʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʥʝʩʝʥʠʠ 
ʥʘ ʛʨʘʥʫʣʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ  ʧʨʝʧʘʨʘʪʦʚ, ʩʦʟʜʘʥʥʳʭ 
ʥʘ ʦʩʥʦʚʝ ʰʪʘʤʤʦʚ ʨʠʟʦʩʬʝʨʥʳʭ ʙʘʢʪʝʨʠʡ. ʇʨʠ ʥʘʥʝʩʝʥʠʠ ʪʘʢʠʭ ʧʨʝʧʘʨʘ-
ʪʦʚ ʥʘ ʛʨʘʥʫʣʳ ʫʜʦʙʨʝʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ çʙʠʦʢʘʧʩʫʣʘè, ʢʦʪʦʨʘʷ 
ʚʳʧʦʣʥʷʝʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ: ʫʜʦʙʨʠʪʝʣʴʥʫʶ, ʩʪʠʤʫʣʠʨʫʶʱʫʶ ʠ 
ʟʘʱʠʪʥʫʶ [2, ʩ. 41-43]. 
ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ, 

ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʚʠʢʦʦʚʩʷʥʦʡ ʩʤʝʩʠ [3, ʩ. 38-
42]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʤʦʜʠʬʠʮʠ-
ʨʦʚʘʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʘ ʅɿ ʥʝ ʧʨʦʚʦʜʠʣʠ.  
ʎʝʣʴ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʙʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʜʦʙʨʝ-

ʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚʠʢʦʦʚʩʷʥʦʡ ʩʤʝʩʠ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʥʦ-

ʚʳʭ ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʚ 2015-2016 ʛʛ. ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʢʘʬʝʜʨʳ 
ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʟʝʤʣʝʜʝʣʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ɺʦʣʦʛʦʜʩʢʦʡ ɻʄʍɸ. 
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ɺʠʢʦʦʚʩʷʥʫʶ ʩʤʝʩʴ (ʚʠʢʘ ʧʦʩʝʚʥʘʷ ʩʦʨʪ ʃʴʛʦʚʩʢʘʷ 31-292 ʦʚʸʩ ʩʦʨʪ 
ɹʦʨʨʫʩ) ʚʦʟʜʝʣʳʚʘʣʠ ʥʘ ʟʝʣʸʥʫʶ ʤʘʩʩʫ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-
ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʘʷ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʘʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʥʘ ʧʦʢʨʦʚʥʦʤ ʩʫʛ-
ʣʠʥʢʝ [4, ʩ. 35-46]. ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʭʘʨʘʢʪʝ-
ʨʠʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʨʅʂʉl -5,2; ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ï 
3,16 % (ʧʦ ʊʶʨʠʥʫ), ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 261 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʦʛʦ ʢʘʣʠʷ ï 
125 ʤʛ/ʢʛ ʧʦʯʚʳ (ʧʦ ʂʠʨʩʘʥʦʚʫ). ʆʧʳʪ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʜʚʫʭ ʬʦʥʘʭ (ʩ ʠʟʚʝʩʪ-
ʢʦʚʘʥʠʝʤ ʠ ʙʝʟ ʚʥʝʩʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚʦʡ ʤʫʢʠ) ʚ 3-ʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 
ʇʣʦʱʘʜʴ ʜʝʣʷʥʦʢ - 100 ʤ

2
. ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ 6 ʚʘʨʠʘʥʪʦʚ: ʢʦʥʪʨʦʣʴ, 

N30ʈ30ʂ30, ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ ï ʆʄʋ, ʆʄʋ + ʤʦʜʠʬʠʢʘʪʦʨ 
çʙʠʦʩʦʣʙʠʬʠʪè (Bacillus subtilis), ʆʄʋ+ çʬʦʩʬʘʪʦʚʠʪè (Bacillus 
mucilaginosus), ʆʄʋ + çʬʦʩʬʦɸʢʪʠʚè (Bacillus subtilis + Bacillus 
mucilaginosus) ʥʘ ʬʦʥʝ ʠʟʚʝʩʪʢʦʚʘʥʠʷ ʠ ʙʝʟ ʥʝʛʦ. ʋʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʚ ʨʘʚ-
ʥʦʡ ʧʦ ʘʟʦʪʫ ʜʦʟʝ ï 30 ʢʛ.ʜ.ʚ./ʛʘ [5, ʩ. 67-70]. 
ɺ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʨʠʤʝʥʷʣʠ  ʆʄʋ ʫʥʠʚʝʨ-

ʩʘʣʴʥʦʝ ʤʘʨʢʠ 7:8:8+ʤ.ʵ. ʧʨʦʠʟʚʦʜʩʪʚʘ ʆɸʆ çɹʫʡʩʢʠʡ ʭʠʤʠʯʝʩʢʠʡ ʟʘʚʦʜè 
ʂʦʩʪʨʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʄʋ ʠ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʦʝ ʫʜʦʙʨʝʥʠʝ ʤʘʨʢʠ 
15:15:15 ʙʳʣʠ ʟʘʜʝʣʘʥʳ ʪʷʞʝʣʦʡ ʜʠʩʢʦʚʦʡ ʙʦʨʦʥʦʡ Cuoze ʚ ʜʚʘ ʩʣʝʜʘ. ʇʦ-
ʩʝʚ ʚʠʢʦʦʚʩʷʥʦʡ ʩʤʝʩʠ ʧʨʦʚʝʣʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʦ, ʩʝʷʣʢʦʡ ʉʉʅʇ-16. ʅʦʨʤʘ 
ʚʳʩʝʚʘ ʩʤʝʩʠ ʩʦʩʪʘʚʣʷʣʘ: 120 ʢʛ/ʛʘ ʚʠʢʠ ʠ 80 ʢʛ/ʛʘ ʦʚʩʘ. ɺ ʬʘʟʫ ʦʙʨʘʟʦʚʘʥʠʷ 
ʙʦʙʦʚ ʫ ʚʠʢʠ ʠ ʚʳʤʸʪʳʚʘʥʠʷ ï ʦʚʩʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʫʯʸʪ ʫʨʦʞʘʡʥʦʩʪʠ 
ʩʧʣʦʰʥʳʤ ʤʝʪʦʜʦʤ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʘʢʢʨʝʜʠʪʦ-
ʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʌɻɹʋ ɻʎɸʉ çɺʦʣʦʛʦʜʩʢʠʡè ʧʦ ʧʨʠʥʷʪʳʤ ʚ ʘʛʨʦʭʠ-
ʤʠʯʝʩʢʦʡ ʩʣʫʞʙʝ ʤʝʪʦʜʠʢʘʤ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʝʛʝʪʘʮʠʦʥʥʳʝ ʧʝʨʠʦʜʳ 2015-2016 ʛʛ. ʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʟʘʩʫʰʣʠʚʳʤʠ ʫʩʣʦʚʠʷʤʠ (ɻʊʂ = 0,7-1,0). ʅʘʠʙʦʣʴʰʠʡ 
ʜʝʬʠʮʠʪ ʦʩʘʜʢʦʚ ʥʘʙʣʶʜʘʣʩʷ ʚ 2016-ʤ ʛʦʜʫ, ʢʦʛʜʘ ʟʘ ʤʘʡ-ʠʶʣʴ ʚʳʧʘʣʦ 123 
ʤʤ ʦʩʘʜʢʦʚ. ʊʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʟʘʧʘʩʫ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪ-
ʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ (259 ʤʤ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ) ʫʜʘʣʦʩʴ ʜʦʙʠʪʴʩʷ 
ʚʩrʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʠʢʦʦʚʩʷʥʦʡ ʩʤʝʩʠ. 
ʅʘ ʧʨʦʪʷʞʝʥʠʠ 2-ʭ ʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʘʝʤʳʝ ʚʠʜʳ ʫʜʦʙʨʝʥʠʡ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚʠʢʦʦʚʩʷʥʦʡ ʩʤʝʩʠ  ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʥʘ 66,4-126,4 %. ɺ ʦʙʘ ʛʦʜʘ ʧʦʣʫʯʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ 
ʧʨʠʙʘʚʢʘ (26-41 ʮ/ʛʘ ʢ 3-ʤʫ ʚʘʨʠʘʥʪʫ) ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʛʨʘ-
ʥʫʣ ʆʄʋ ʧʨʝʧʘʨʘʪʘʤʠ çʙʠʩʦʣʙʠʬʠʪè ʠ çʬʦʩʬʘʪʦʚʠʪè.  
ʉʥʠʞʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ (ʨʅʂCl) ʩ 5,1 ʜʦ 5,9 ʫʚʝʣʠʯʠʚʘʣʦ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʫʜʦʙʨʝʥʠʡ ʚ ʩʨʝʜʥʝʤ ʥʘ 8-12 %. ɽʩʣʠ ʥʘ ʥʝʠʟʚʝʩʪʢʦʚʘʥʥʦʡ ʧʦʯʚʝ 
ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʩʚʳʰʝ 10 ʪ/ʛʘ (ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 
ʢʦʥʪʨʦʣʶ) ʧʦʣʫʯʝʥʘ ʪʦʣʴʢʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʆʄʋ ʩ ʙʠʩʦʣʙʠʬʠʪʦʤ, ʪʦ ʥʘ ʠʟ-
ʚʝʩʪʢʦʚʘʥʥʦʤ ʬʦʥʝ ï ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚʩʝʭ ʤʘʨʦʢ ʙʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 
ʆʄʋ (ʪʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 
ʚʠʢʦʦʚʩʷʥʦʡ ʩʤʝʩʠ 

ˉ 
ʧ/ʧ 

ɺʘʨʠʘʥʪ 
(ɺ-ʫʜʦʙʨʝʥʠʷ) 

2015, ʮ/ʛʘ 
2016, 
ʮ/ʛʘ 

ɺ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ 

ʮ/ʛʘ 
ʇʨʠʙʘʚʢʘ 
ʢ ʢʦʥʪʨʦʣʶ 

ʮ/ʛʘ % 

ʌʦʥ 1 (ɸ1) ï ʙʝʟ ʠʟʚʝʩʪʢʦʚʘʥʠʷ (ʨʅʂCl -5,1) 

1 
ʂʦʥʪʨʦʣʴ  
(ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

198,9 247,8 223,3 - - 

2 N30P30K30 275,2 304,4 289,8 66,4 29,8 

3 ʆʄʋ 291,5 308,9 300,2 76,9 34,4 

4 ʆʄʋ+ʙʠʩʦʣʙʠʬʠʪ 314,0 342,3 328,2 104,8 46,9 

5 ʆʄʋ+ʬʦʩʬʘʪʦʚʠʪ 310,6 327,3 319,0 95,6 42,8 

6 ʆʄʋ+ʬʦʩʬʦɸʢʪʠʚ 304,1 306,7 305,4 82,1 36,7 

ʉʨʝʜʥʝʝ ʧʦ ɸ1 282,4 306,2 294,3  - 

ʌʦʥ 2 (ɸ2) ï ʩ ʠʟʚʝʩʪʢʦʚʘʥʠʝʤ (ʨʅʂCl -5,9) 

1 
ʂʦʥʪʨʦʣʴ  
(ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

205,3 270,0 237,7 - - 

2 N30P30K30 308,2 327,8 318,0 80,4 33,8 

3 ʆʄʋ 317,0 328,2 322,6 85,0 35,7 

4 ʆʄʋ+ʙʠʩʦʣʙʠʬʠʪ 350,2 377,8 364,0 126,4 53,2 

5 ʆʄʋ+ʬʦʩʬʘʪʦʚʠʪ 345,9 351,1 348,5 110,9 46,6 

6 ʆʄʋ+ʬʦʩʬʦɸʢʪʠʚ 339,3 336,7 338,0 100,4 42,2 

ʉʨʝʜʥʝʝ ʧʦ ɸ2 311,0 331,9 321,5 - - 

ʅʉʈ05 ʜʣʷ ʬʘʢʪʦʨʘ ɸ 13,4 9,0 - - - 

ʅʉʈ05 ʜʣʷ ʬʘʢʪʦʨʘ ɺ 23,3 15,5 - - - 

ʅʉʈ05 ʯʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ 32,9 22,0 - - - 

 
ɸʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʠʢʦʦʚʩʷʥʦʡ ʩʤʝʩʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ 

ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, 
ʢʘʣʠʷ, ʟʦʣʳ, ʘ ʪʘʢʞʝ ʩʳʨʦʛʦ ʞʠʨʘ. ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʦʪ ʜʝʡʩʪʚʠʷ 
N30P30K30  ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 1,55-1,93 %, ʦʪ ʆʄʋ ʥʘ 1,15-2,04%; ʧʨʠ ʵʪʦʤ ʦʪʤʝ-
ʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʠ ʚʥʝʩʝʥʠʠ ʙʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 
ʤʘʨʦʢ ʆʄʋ ʥʘ 1,95-2,28 %.  
ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʝ ʚʳʟʚʘʣʦ ʥʘʢʦʧʣʝʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ 

ʥʠʪʨʘʪʦʚ, ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʥʝ ʧʨʝʚʳʩʠʣʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʟʝʣʝ-
ʥʦʛʦ ʢʦʨʤʘ ï 500ʤʛ/ʢʛ (ʪʘʙʣʠʮʘ 2). 
ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2015-2016 ʛʛ. 

ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚʠʢʦʦʚʩʷʥʦʡ ʩʤʝʩʠ ʙʳʣʘ ʦʪʤʝʯʝʥʘ 
ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ çʙʠʩʦʣʙʠʬʠʪè ʠ 
çʬʦʩʬʘʪʦʚʠʪè, ʥʘʥʝʩʝʥʥʦʛʦ ʥʘ ʛʨʘʥʫʣʳ ʆʄʋ, ʢʘʢ ʥʘ ʬʦʥʝ ʠʟʚʝʩʪʠ, ʪʘʢ ʠ ʙʝʟ 
ʝʝ ʚʥʝʩʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ 
ʦʪ 9 ʜʦ 13 %. 
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ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʠʢʦʦʚʩʷʥʦʡ ʩʤʝʩʠ (ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ) 

ɺʘʨʠʘʥʪ 

ʉʫ-
ʭʦʝ 
ʚʝɦʝ
ʩʪʚʦ, 

% 

ɺ % ʢ ʩʫʭʦʡ ʤʘʩʩʝ ʅʠʪ
ʨʘ-
ʪʳ, 
ʤʛ/ʢ
ʛ 

N ʈ2ʆ5 ʂ2ʆ 
ʂʣʝʪ- 
ʯʘʪʢʘ 

ʉr -
ʨʘʷ 
ʟʦʣʘ 

ʉr -
ʨʦʡ 
ʧʨʦ- 
ʪʝʠʥ 

ʉr -
ʨʦʡ 
ʞʠʨ 

ɹʝʟ ʠʟʚʝʩʪʢʦʚʘʥʠʷ  

ʂʦʥʪʨʦʣʴ  
(ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

20,2 2,09 0,67 2,03 24,0 6,49 13,1 2,59 141 

N30P30K30 23,2 2,40 0,74 2,06 25,1 7,31 14,9 2,86 175 

ʆʄʋ 23,1 2,42 0,76 2,45 25,9 7,83 16,2 2,88 220 

ʆʄʋ+ʙʠʩʦʣʙʠʬʠʪ 23,0 2,41 0,68 2,32 25,5 7,19 15,1 3,13 215 

ʆʄʋ+ʬʦʩʬʘʪʦʚʠʪ 23,1 2,41 0,75 2,21 25,6 7,23 15,2 2,88 184 

ʆʄʋ+ʬʦʩʬʦɸʢʪʠʚ 23,1 2,43 0,69 2,33 25,0 7,94 15,3 3,09 165 

ʉ ʠʟʚʝʩʪʢʦʚʘʥʠʝʤ 

ʂʦʥʪʨʦʣʴ  
(ʙʝʟ ʫʜʦʙʨʝʥʠʡ) 

21,6 2,24 0,70 2,20 24,2 7,23 13,9 2,70 176 

N30P30K30 22,3 2,49 0,74 2,24 26,3 7,59 15,5 2,88 212 

ʆʄʋ 23,4 2,59 0,79 2,49 27,1 8,00 15,1 3,24 315 

ʆʄʋ+ʙʠʩʦʣʙʠʬʠʪ 23,0 2,48 0,73 2,46 27,0 7,53 15,5 3,54 262 

ʆʄʋ+ʬʦʩʬʘʪʦʚʠʪ 23,1 2,55 0,74 2,44 26,6 8,14 15,9 3,25 198 

ʆʄʋ+ʬʦʩʬʦɸʢʪʠʚ 22,9 2,46 0,71 2,46 25,5 9,79 15,3 3,45 291 

 
ɺʥʝʩʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʩʠʣʦ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʟʝʣʸ-

ʥʦʡ ʤʘʩʩʳ. ʆʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ 
ʦʪ ʚʥʝʩʝʥʠʷ ʙʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 1,95-
2,28 %. ʇʨʠʤʝʥʝʥʠʝ ʢʦʥʩʦʨʮʠʫʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʙʠʦ-
ʧʨʝʧʘʨʘʪʦʚ (ʆʄʋ+ʬʦʩʬʦɸʢʪʠʚ) ʙʳʣʦ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʠʭ ʨʘʟʜʝʣʴʥʳʤ ʥʘʥʝʩʝʥʠʝʤ ʥʘ ʛʨʘʥʫʣʳ ʆʄʋ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʠʬʠʢʘʮʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʙʠʦʧʨʝ-

ʧʘʨʘʪʘʤʠ, ʷʚʣʷʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʜʝʡʩʪ-
ʚʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɺʳʨʘʞʘʝʤ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʟʘ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʢ. ʩ.-ʭ. ʥʘʫʢ ɸ.ʅ. ʅʘʣʠʫʭʠʥʫ, ʘ ʪʘʢʞʝ ʢʘʥʜ ʩ.-ʭ. ʥʘʫʢ ʆ.ɸ. 
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EFFEKTIVENES OF BIOMODIFIED FERTILIZERS  
ON VETCH AND OAT MIXTURE UNDER CONDITIONS 

OF NON-BLACK EARTH ZONE (NORTH) 
Siluyanova O.V., Belozerov D.A.  

Abstract. The influence of new types of organo-mineral fertilizers on crop 
yields of vetch and oat mixture under cultivation on sod medium podzolic soil 
has been studied. It has been proved that the biological modification of fertiliz-
er pellets by rhizosphere forms of Bacillus mucilaginosus promotes the growth 
of the green mass yield by 9-13 %. There is a trend of increasing the content of 
nitrogen, phosphorus, potassium, the crude protein and crude fat in dry matter 
of of vetch and oat mixture. 

Key words: vetch oat mix, productivity, quality, liming, modifiers: 
bisolbifit, fosfatovit, fosfoActiv. 
 
ʋɼʂ 664.121:664.014/019 

 
ɺʃʀʗʅʀɽ ʉɽʃɽʂʎʀʆʅʅʓʍ ʆʉʆɹɽʅʅʆʉʊɽʁ ɻʀɹʈʀɼʆɺ  
ʉɸʍɸʈʅʆʁ ʉɺɽʂʃʓ ʅɸ ʌʆʈʄʀʈʆɺɸʅʀɽ ʍʀʄʀʏɽʉʂʆɻʆ 
ʉʆʉʊɸɺɸ ʀ ʉʆɼɽʈɾɸʅʀɽ ʌʆʈʄ ɺʆɼʓ ɺ ʂʆʈʅɽʇʃʆɼɸʍ 

ʇʫʟʘʥʦʚʘ ʃ.ʅ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ; 
ʍʣʶʧʠʥʘ ʉ.ɺ., ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ;  

ʉʤʠʨʥʦʚʘ ʃ.ʖ., info@rniisp.ru, 
ʌɻɹʅʋ ʈʅʀʀʉʇ, ʈʦʩʩʠʷ 

 
ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʛʠʙʨʠʜʦʚ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʥʝʧʣʦʜʦʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʚʦʜʥʝʥʥʦ-
ʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʚʝʛʝʪʘʮʠʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʨʘʟʣʠʯʠʶ ʚ 
ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʦʚʦʜʥʝʥʥʦʩʪʴ, ʩʚʦʙʦʜʥʘʷ ʚʦʜʘ, ʩʚʷ-

ʟʘʥʥʘʷ ʚʦʜʘ, ʩʝʣʝʢʮʠʦʥʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʛʠʙʨʠʜʘ. 
ɺʚʝʜʝʥʠʝ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

ʢʘʢ ʩʳʨʴʝʚʦʛʦ ʪʦʚʘʨʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʘ ʠ ʠʭ ʦʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʚʦ 
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ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʨʦʚʥʝʤ ʠ ʬʦʨʤʘʤʠ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʚ ʢʦʨʥʝʧʣʦʜʘʭ 
[1]. ɺ ʩʚʝʪʝ ʪʦʛʦ, ʯʪʦ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʦʯʥʦʤʫ ʨʘʩʪʠʪʝʣʴʥʦʤʫ 
ʩʳʨʴʶ, ʚʦʜʘ ʠʛʨʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʧʨʠ 
ʚʝʛʝʪʘʮʠʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ɿʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʨʳʥʢʝ 
ʧʦʷʚʠʣʘʩʴ ʣʠʥʝʡʢʘ ʥʦʚʳʭ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʠʥʦʩʪʨʘʥʥʦʡ ʩʝʣʝʢ-
ʮʠʠ, ʬʦʨʤʠʨʫʶʱʠʭ ʢʦʨʥʝʧʣʦʜʳ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʦʪʣʠʯʘʶ-
ʱʠʭʩʷ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʨʦʪʝʢʘʥʠʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʝʜʧʦʣʘ-
ʛʘʝʤ, ʯʪʦ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʠʛʨʘʶʪ ʩʝʣʝʢʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʙʨʠ-
ʜʦʚ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʜʦʩʪʠʞʝʥʠʶ ʢʘʢ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʚʦʜʥʝʥʥʦʩʪʠ, ʪʘʢ ʠ 
ʩʦʦʪʥʦʰʝʥʠʶ ʬʦʨʤ ʚʦʜʳ, ʦʜʥʘʢʦ ʜʘʥʥʳʝ ʦʙ ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʶʪ.  
ʎʝʣʴ. ʀʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʦʡ ʠ 

ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʜʣʷ ʛʠʙʨʠʜʦʚ 
ʨʘʟʣʠʯʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ.  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ: 
ʧʦʣʷʨʠʤʝʪʨʠʠ, ʨʝʬʨʘʢʪʦʤʝʪʨʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢ-
ʩʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʧʦʣʷʨʠʤʝʪʨʘ Saccharomat ʠ ʨʝʬʨʘʢʪʦʤʝʪʨʘ DUR SW 
ʬʠʨʤʳ Schmidt + Haench (ɻʝʨʤʘʥʠʷ); ʧʦʪʝʥʮʠʦʤʝʪʨʠʠ ʠ ʢʦʥʜʫʢʪʦʤʝʪʨʠʠ 
[2]. ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʘʨʫʙʝʞʥʳʝ ʛʠʙʨʠʜʳ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

3 ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʣʝʢʮʠʠ: ʫʨʦʞʘʡʥʦʛʦ (ɽ), ʫʨʦʞʘʡʥʦ-ʩʘʭʘʨʠʩʪʦʛʦ (N) ʠ ʩʘ-
ʭʘʨʠʩʪʦʛʦ (Z) ʪʠʧʦʚ ʧʦ ʧʷʪʴ ʛʠʙʨʠʜʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ, ʚʳʨʘʱʝʥʥʳʝ ʚ 
ʩʚʝʢʣʦʩʝʶʱʝʤ ʭʦʟʷʡʩʪʚʝ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʦʜʥʦʛʦ ʘʛʨʦʬʦʥʘ ʥʘ 
ʚʳʝɦʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʝʜʠʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘ-
ʥʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. ʆʪʙʦʨ ʧʨʦʙ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʨʦʚʦʜʠʣ-
ʩʷ ʚ ʧʝʨʚʫʶ ʜʝʢʘʜʫ ʦʢʪʷʙʨʷ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʝʣʝʢʮʠʦʥʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʛʠʙʨʠʜʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʦʢʘʟʳʚʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʥʝʧʣʦʜʦʚ (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 - ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ  

ʛʠʙʨʠʜʦʚ ʨʘʟʣʠʯʥʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ʊʠʧ ʛʠʙʨʠʜʘ 

ɽ N Z 
ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ (ʉɺ), % 22,4 22,9 24,2 
ʉʘʭʘʨʠʩʪʦʩʪʴ, % 16,55 17,10 17,90 
ɼʦʣʷ ʩʘʭʘʨʦʟʳ ʚ ʤʘʩʩʝ ʉɺ, % 73,88 74,67 73,97 
ʄɹ-ʬʘʢʪʦʨ 35,9 31,8 33,7 

ʉʦʜʝʨʞʘʥʠʝ ʨʝʜʫʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ, % ʢ ʉɺ 0,13 0,10 0,11 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʠʤʦʡ ʟʦʣʳ, % ʢ ʉɺ 1,97 1,55 1,57 

ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ, % ʢ ʉɺ 0,88 0,79 0,80 

ʉʦʜʝʨʞʘʥʠʷ ʥʘʪʨʠʷ, % ʢ ʉɺ 0,06 0,04 0,05 

ʉʦʜʝʨʞʘʥʠʝ Ŭ-ʘʤʠʥʥʦʛʦ ʘʟʦʪʘ, % ʢ ʉɺ 0,14 0,09 0,10 

ʏʠʩʪʦʪʘ ʢʣʝʪʦʯʥʦʛʦ ʩʦʢʘ, % 90,3 90,7 90,5 
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ʊʘʢ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʘʙʩʦʣʶʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʠ ʩʘ-
ʭʘʨʦʟʳ ʦʪʣʠʯʘʶʪʩʷ ʛʠʙʨʠʜʳ ʩʘʭʘʨʠʩʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʜʘʣʝʝ ʧʦ ʤʝʨʝ ʩʥʠ-
ʞʝʥʠʷ ʩʣʝʜʫʶʪ ʫʨʦʞʘʡʥʦ-ʩʘʭʘʨʠʩʪʳʝ, ʫʨʦʞʘʡʥʳʝ.  
ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʩʘʭʘʨʦʟʳ ʚ ʤʘʩʩʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʤʘʢʩʠʤʘʣʴʥʘ ʫ 

ʫʨʦʞʘʡʥʦ-ʩʘʭʘʨʠʩʪʳʭ ʛʠʙʨʠʜʦʚ, ʟʘʪʝʤ ʩʣʝʜʫʶʪ ʩʘʭʘʨʠʩʪʳʝ ʠ ʫʨʦʞʘʡʥʳʝ 
ʛʠʙʨʠʜʳ; ʩʦʜʝʨʞʘʥʠʝ ʜʦʣʠ ʥʝʩʘʭʘʨʦʚ ʤʠʥʠʤʘʣʴʥʦ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʵʪʦʤ 
ʞʝ ʨʷʜʫ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʥʳʝ ʪʠʧʳ ʛʠʙʨʠʜʦʚ ʬʦʨʤʠʨʫʶʪ ʨʘʟʥʳʡ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʢʦʨʥʝʧʣʦʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʙʣʘʛʦʜʘʨʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥ-
ʥʦʩʪʠ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʫʨʦʞʘʡʥʦ-ʩʘʭʘʨʠʩʪʳʝ ʛʠʙʨʠʜʳ. ʂʦʩʚʝʥʥʦ ʵʪʦ 
ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʄɹ-ʬʘʢʪʦʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʫʨʦʚʝʥʴ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʢʦʨʥʝʧʣʦʜʦʚ.  
ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʨʘʟʥʳʭ ʬʦʨʤ ʚʦʜʳ 

ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʦʚʦʜʥʝʥʥʦʩʪʠ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ 
ʩʚʝʢʣʳ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʘʤ ʛʠʙʨʠʜʦʚ (ʪʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2 - ʆʚʦʜʥʝʥʥʦʩʪʴ ʪʢʘʥʠ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʨʘʟʣʠʯʥʦʡ 
ʩʝʣʝʢʮʠʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ʊʠʧ ʛʠʙʨʠʜʘ 

ɽ N Z 

ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, % 77,6 77,1 75,8 

ʉʦʜʝʨʞʘʥʠʝ ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ, % 29,4 30,0 29,2 

ʉʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ, % 49,2 47,1 46,6 

ɼʦʣʷ ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ ʚ ʦʙʱʝʤ ʩʦʜʝʨʞʘʥʠʠ ʚʦʜʳ, % 36,6 38,9 38,5 

ɼʦʣʷ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ ʚ ʦʙʱʝʤ ʩʦʜʝʨʞʘʥʠʠ ʚʦʜʳ, % 63,4 61,1 61,5 

ʉʦʦʪʥʦʰʝʥʠʝ ʩʚʷʟʘʥʥʦʡ ʠ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ 1:1,67 1:1,57 1:1,60 

ʉʦʢʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʚʝʢʣʳ, % 93,8 93,0 93,2 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚ ʚ ʢʣʝʪʦʯʥʦʤ ʩʦʢʝ, % 1,74 1,86 1,78 

ʉʦʜʝʨʞʘʥʠʝ ʤʷʢʦʪʠ ʚ ʩʚʝʢʣʝ, % 3,9 4,3 4,0 

 
ʆʙʱʝʝ ʘʙʩʦʣʶʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʢʦʨʥʝʧʣʦʜʘʭ ʧʦ ʛʨʫʧʧʘʤ ʛʠʙʨʠʜʦʚ 

ʦʪʣʠʯʘʣʦʩʴ ʥʘ 1,8 %, ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ ï ʥʘ 2,6 %, ʩʚʷʟʘʥʥʦʡ ï ʥʘ 0,8 %; ʚ ʪʦ 
ʚʨʝʤʷ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʫʢʘʟʘʥʥʳʭ ʬʦʨʤ ʚ ʦʙʱʝʡ ʦʚʦʜʥʝʥʥʦʩʪʠ ï ʥʘ 
2,3 %. ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ ʠʤʝʝʪ ʩʚʷʟʴ ʩ ʩʦʢʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 
ʩʚʝʢʣʳ, ʚʦʟʨʘʩʪʘʷ ʚ ʨʷʜʫ ʛʨʫʧʧ ʛʠʙʨʠʜʦʚ: ʫʨʦʞʘʡʥʦ-ʩʘʭʘʨʠʩʪʦʛʦ, ʩʘʭʘʨʠʩʪʦʛʦ 
ʠ ʫʨʦʞʘʡʥʦʛʦ ʪʠʧʦʚ, ʘ ʜʦʣʷ ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ ʠʤʝʝʪ ʩʚʷʟʴ ʩ ʫʨʦʚʥʝʤ ʢʘʢ ʩʦ-
ʜʝʨʞʘʥʠʷ ʤʷʢʦʪʠ ʚ ʩʚʝʢʣʝ, ʪʘʢ ʠ ʙʝʣʢʦʚ ʚ ʢʣʝʪʦʯʥʦʤ ʩʦʢʝ, ʚʦʟʨʘʩʪʘʷ ʚ ʨʷʜʫ 
ʛʠʙʨʠʜʦʚ: ʫʨʦʞʘʡʥʦʛʦ, ʩʘʭʘʨʠʩʪʦʛʦ ʠ ʫʨʦʞʘʡʥʦ-ʩʘʭʘʨʠʩʪʦʛʦ ʪʠʧʦʚ. 
ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʪʝʩʥʦʪʳ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʚʦʜʥʝʥʥʦʩʪʠ ʩʚʝʢʣʦʚʠʯʥʦʡ ʪʢʘʥʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʠʭ 
ʣʠʥʝʡʥʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʫʭʠʭ 
ʚʝʱʝʩʪʚ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ ʚ ʢʦʨʥʝʧʣʦʜʘʭ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʫʤʝʥʴ-
ʰʘʝʪʩʷ, ʪ.ʝ. ʠʤʝʝʪ ʤʝʩʪʦ ʩʠʣʴʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 
(r = - 0,79), ʘ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʜʦʣʠ ʩʘʭʘʨʦʟʳ ʚ ʤʘʩʩʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ,  ʧʨʦʠʩʭʦ-
ʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ ï ʠʤʝʝʪ ʤʝʩʪʦ ʩʠʣʴʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 
ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ (r = 0,85). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʝʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦ-
ʩʪʘʚʘ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʠʙʨʠʜʦʚ ʩ ʩʦʜʝʨʞʘʥʠ-
ʝʤ ʠ ʬʦʨʤʘʤʠ ʩʚʷʟʠ ʚʦʜʳ ʚ ʥʠʭ. 
ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ, ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʪʦʤ, ʯʪʦ ʢʦʨʥʝʧʣʦʜʳ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʨʘʟʥʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 
ʚ ʧʨʦʮʝʩʩʝ ʚʝʛʝʪʘʮʠʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʫʶʪ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ 
ʦʚʦʜʥʝʥʥʦʩʪʠ, ʦʪʣʠʯʘʷʩʴ ʫʨʦʚʥʝʤ ʜʦʣʠ ʩʚʦʙʦʜʥʦʡ ʠ ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯʠʶ ʚ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. 
ʀʟ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʢʦʨʥʝʧʣʦʜʳ ʫʨʦʞʘʡʥʦ-
ʩʘʭʘʨʠʩʪʦʛʦ ʪʠʧʘ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʷʚʠʣʠ ʩʝʙʷ 
ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ ʜʣʷ ʭʨʘʥʝʥʠʷ. 
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IMPACT OF BREEDING PECULIARITIES OF SUGAR BEET HYBRIDS 

ON THE FORMATION OF CHEMICAL WATER COMPOSITION  
AND WATER FORM CONTENT IN THE ROOT CROPS 

Puzanova L.N., Khlyupina S.V., Smirnova L.Yu. 
Abstract. The impact of breeding direction of sugar beet hybrids on the for-

mation of root crops of different degree of water content during growth in the simi-
lar conditions which leads to a difference in the chemical composition and physio-
logical state was considered.  

Keywords: sugar beet, water content, free water, bound water, breeding orienta-
tion of hybrid. 
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ʈɸɿʈɸɹʆʊʂɸ ʀʅʊɽɻʈʀʈʆɺɸʅʅʆʁ ʊɽʍʅʆʃʆɻʀʀ  
ʇʈʀʄɽʅɽʅʀʗ ʇɽʅʆɻɸʉʀʊɽʃʗ ʀ ʌʃʆʂʋʃʗʅʊɸ  
ɺ ʇʈʆʀɿɺʆɼʉɺɽ ʉɺɽʂʃʆɺʀʏʅʆɻʆ ʉɸʍɸʈɸ 
ʃʘʙʫʟʦʚʘ ɺ.ʅ., ʆʩʪʘʧʝʥʢʦ ɸ.ɺ., ʉʢʨʠʧʢʦ ɽ.ʄ.,  

info@rniisp.ru, 
ʌɻɹʅʋ çʈʦʩʩʠʡʩʢʠʡ ʅʀʀ ʩʘʭʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè, ʈʦʩʩʠʷ 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʦʚʦʢʫʧʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʝʥʦʛʘʩʠʪʝʣʷ ʃʘ-

ʧʨʦʣ ʇʉ ʠ ʬʣʦʢʫʣʷʥʪʘ ʇʨʘʝʩʪʦʣ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʜʝʬʝʢʘʮʠʠ ʥʘ ʵʪʘʧʝ ʦʯʠʩʪʢʠ 
ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʦʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʘ. ʆʪʤʝʯʝʥʘ ʠʭ ʠʥʜʠʬʬʝʨʝʥʪʥʦʩʪʴ 
ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ. ɼʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʣʦʢʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʫʢʘ-
ʟʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʝʜʣʦʞʝʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʩʠ-
ʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʘʭʘʨʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʩʨʝʜʩʪʚʦ, ʧʝʥʦʛʘʩʠʪʝʣʴ, ʬʣʦʢʫʣʷʥʪ, ʩʠʥʝʨʛʝ-
ʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

 
ɺʚʝʜʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʘʭʘʨʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ (ʊɺʉ). ʀʭ ʘʩʩʦʨʪʠʤʝʥʪ ʨʘʟʥʦʦʙʨʘʟʝʥ: 
ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʝʥʦʛʘʩʠʪʝʣʠ, ʬʣʦʢʫʣʷʥʪʳ, ʘʥʪʠʥʘʢʠʧʠʥʳ, ʧʦʚʝʨʭ-
ʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ; ʠ ʧʨʦʜʦʣʞʘʝʪ ʧʦʧʦʣʥʷʪʴʩʷ ʥʦʚʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ 
[1]. ʀʩʧʦʣʴʟʫʝʤʳʝ ʣʦʢʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʷ ʊɺʉ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 
ʚʳʩʦʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʦʜʥʘʢʦ ʚ ʩʣʦʞʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʪʦ-
ʢʝ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʙʝʟ ʫʯʝʪʘ ʩʦʚʦʢʫʧʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʦʙʦʡ. 
ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʊɺʉ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 
ʧʦʪʦʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʘ, ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ ʠʭ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ.  
ʎʝʣʴ. ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʝʥʦ-

ʛʘʩʠʪʝʣʷ ʠ ʬʣʦʢʫʣʷʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʜʝʬʝʢʘʮʠʠ ʥʘ ʵʪʘʧʝ ʦʯʠʩʪʢʠ ʜʠʬʬʫʟʠ-
ʦʥʥʦʛʦ ʩʦʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʘ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷ-

ʣʠʩʴ ʢʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʜʝʬʝʢʘʮʠʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʦʢʘ; ʧʦʣʫʬʘʙʨʠʢʘʪʳ, 
ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʘ-
ʨʠʘʮʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʧʝʥʦʛʘʩʠʪʝʣʷ ʠ ʬʣʦʢʫʣʷʥʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ 
ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ ʠ ʨʘʥʝʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 
ʧʦʜʭʦʜʘ [2].  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʦʚʦʢʫʧʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʚʝʢʣʦʩʘʭʘʨʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʝʥʦʛʘʩʠʪʝʣʷ ʃʘʧʨʦʣ ʇʉ ʠ 
ʬʣʦʢʫʣʷʥʪʘ ʇʨʘʝʩʪʦʣ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʚʳʧʦʣʥʠʚ ʩʚʦʠ ʠʥ-
ʜʠʚʠʜʫʘʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ: ʩʥʠʞʝʥʠʝ ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʢʨʫʧ-
ʥʝʥʠʝ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʘʜʢʘ ʥʝʩʘʭʘʨʦʚ ʟʘʜʘʥʥʦʡ 
ʩʪʨʫʢʪʫʨʳ, ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʠʭ ʩʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʭʘʨʘʢ-
ʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʠʥʜʠʬʬʝʨʝʥʪʥʦʝ. 
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ʇʨʦʚʝʜʝʥʥʳʡ ʫʛʣʫʙʣʝʥʥʳʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʧʝʥʦʛʘʩʠʪʝʣʷ ʠ ʬʣʦʢʫʣʷʥʪʘ ʚ 
ʧʨʦʮʝʩʩʝ ʦʯʠʩʪʢʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʦʢʘ ʥʘ ʩʪʘʜʠʠ ʧʨʝʜʜʝʬʝʢʘʮʠʠ ʜʣʷ ʩʦʟʜʘ-
ʥʠʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʧʦʟʚʦʣʠʣ ʧʨʝʜʣʦʞʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝ-
ʥʠʝ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʠʥʪʝʛʨʘʮʠʠ ʊɺʉ ʫʢʘʟʘʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʚ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʦʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʘ. ʆʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʚʝʜʝʥʠʝ 
ʧʝʥʦʛʘʩʠʪʝʣʷ ʚ ʩʦʢ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ, ʘ ʬʣʦʢʫʣʷʥʪʘ ʚ ʤʝʪʘʩʪʘ-
ʙʠʣʴʥʫʶ ʟʦʥʫ ʧʨʝʜʜʝʬʝʢʘʮʠʠ ʩ ʨʅ 8,2é8,6. ɼʘʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝ-
ʥʠʝ ʟʘʱʠʱʝʥʦ ʧʘʪʝʥʪʦʤ ʈʌ 2594539. ɺʚʝʜʝʥʠʝ ʚ ʜʠʬʬʫʟʠʦʥʥʳʡ ʩʦʢ ʚʥʘʯʘʣʝ 
ʧʝʥʦʛʘʩʠʪʝʣʷ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʜʘʣʴʥʝʡ-
ʰʠʭ ʧʨʦʮʝʩʩʦʚ ʟʘ ʩʯʝʪ ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ ʣʠʢʚʠʜʘʮʠʝʡ ʧʝʥʳ. 
ɺʚʝʜʝʥʠʝ ʬʣʦʢʫʣʷʥʪʘ ʚ ʤʝʪʘʩʪʘʙʠʣʴʥʫʶ ʟʦʥʫ ʧʨʝʜʜʝʬʝʢʘʮʠʠ ʩ ʨʅ 

8,2é8,6 ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʭʣʦʧʴʝʚ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ ʠ ʠʭ 
ʦʩʘʞʜʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʧʣʦʪʥʝʥʠʶ ʘʛʨʝʛʘʪʦʚ, ʧʨʠ ʵʪʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʘ-
ʙʦʛʠʜʨʘʪʠʨʦʚʘʥʥʳʡ, ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʳʡ, ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʧʨʝʜ-
ʜʝʬʝʢʦʚʘʥʥʳʡ ʦʩʘʜʦʢ ʩ ʚʳʩʦʢʠʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ, ʫʩʪʦʡʯʠʚʳʡ ʢ ʧʝʧʪʠʟʘʮʠʠ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ.  
ɼʘʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʚʦʜʫ ʧʠʱʝʚʦʡ ʩʠʩ-

ʪʝʤʳ ʠʟ ʪʨʝʭʬʘʟʥʦʡ ʚ ʜʚʫʭʬʘʟʥʫʶ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʩʠʥʝʨʛʠʟʤ ʤʝʞʤʦʣʝʢʫ-
ʣʷʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ɺʄʉ (ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ). ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʦʩʘʜʦʢ ʦʜʥʦʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ, 
ʫʩʪʦʡʯʠʚʳʡ ʢ ʧʝʧʪʠʟʘʮʠʠ. 
ʉʦʟʜʘʚʘʝʤʳʡ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʛʦ 

ʵʬʬʝʢʪʘ ʦʯʠʩʪʢʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʦʢʘ ʜʦ 35 % ʧʨʠ ʩʥʠʞʝʥʠʠ ʨʘʩʭʦʜʘ ʠʟʚʝʩʪʠ 
ʥʘ 0,5 % ʢ ʤʘʩʩʝ ʩʚʝʢʣʳ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 
ʧʨʦʮʝʩʩʘ, ʩʥʠʞʝʥʠʶ ʝʛʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʨʝʩʫʨʩʦʟʘʪʨʘʪʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʶ 
ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. 
ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʷ ʧʝʥʦʛʘʩʠ-

ʪʝʣʷ ʠ ʬʣʦʢʫʣʷʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʜʝʬʝʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʷ 

ʧʝʥʦʛʘʩʠʪʝʣʷ ʠ ʬʣʦʢʫʣʷʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʜʝʬʝʢʘʮʠʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʦʢʘ 
 
ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʦʞʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ 

ʩʭʝʤʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʷ ʧʝʥʦʛʘʩʠʪʝʣʷ ʠ ʬʣʦʢʫʣʷʥʪʘ 
ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʜʝʬʝʢʘʮʠʠ ʥʘ ʵʪʘʧʝ ʦʯʠʩʪʢʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʦʢʘ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʩʘʭʘʨʘ. 
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DEVELOPMENT OF INTEGRATED TECHNOLOGIES APPLICATION  

ANTI-FOAM AND FLOCCULANT IN THE PRODUCTION OF BEET SUGAR 
Labuzova V.N., Ostapenko A.V., Skripko E.M. 

Abstract. The assessment of the cumulative impact of Laprol PS antifoam 
and flocculant Praestol in the process of predefecation at the stage of purifica-
tion of diffusion juice in sugar production. Marked by their indifference in rela-
tion to each other. To integrate the local technology these drugs the proposed 
technological solution, leading to a synergistic effect of their interaction. 

Keywords: Sugaring, integrated technology, technological processing aid, 
anti-foam, flocculant, synergistic effect. 

 
 
ʋɼʂ 631.81.095.337:633.16 

 
ɺʃʀʗʅʀɽ ʄʀʂʈʆʋɼʆɹʈɽʅʀʁ ʅɸ ʂɸʏɽʉʊɺʆ ɿɽʈʅɸ  

ʇʀɺʆɺɸʈɽʅʅʆɻʆ ʗʏʄɽʅʗ ɺ ʎʏʈ 
ʂʦʩʠʥʦʚʘ ʅ.ɺ., ʘʩʧʠʨʘʥʪʢʘ; 

ɹʝʩʝʜʠʥ ʅ.ɺ., ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ʈʝʢʦʚʘ ʄ.ɺ., ʩʪʫʜʝʥʪʢʘ ʤʘʛʠʩʪʨʘʪʫʨʳ; 
ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, ʈʦʩʩʠʷ 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝ-

ʥʝʥʠʷ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʷʯʤʝʥʷ ʧʦʣʫʯʝ-
ʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʜʚʫʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʊʝʨʨʘʬʣʝʢʩ ʌʠʥʘʣ 
ʧʦ 3,0 ʢʛ/ʛʘ ʚ ʬʘʟʳ ʢʫʱʝʥʠʷ ʠ ʬʣʘʛʦʚʳʡ ʣʠʩʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʱʠʝ 
ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʜʦ 1,7 % ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 5,9 ʮ/ʛʘ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʯʤʝʥʴ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ, ʩʝʚʦʦʙʦʨʦʪ, ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ, ʫʨʦʞʘʡʥʦʩʪʴ. 
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ɺʚʝʜʝʥʠʝ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʷʚ-
ʣʷʝʪʩʷ ʧʠʚʦʚʘʨʝʥʥʳʡ ʷʯʤʝʥʴ. ɺ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ ʧʨʦʠʟ-
ʚʦʜʠʪʩʷ 12% ʟʝʨʥʘ ʦʪ ʦʙʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ. ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ ʚ 
ʎʝʥʪʨʘʣʴʥʦʤ ʏʝʨʥʦʟʝʤʴʝ ʟʘʥʠʤʘʝʪ ʩʨʝʜʥʝʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ 
ʟʝʨʥʦʚʳʭ  ʢʫʣʴʪʫʨ. ɺʝʜʫʱʝʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷ-
ʝʪʩʷ ʷʯʤʝʥʴ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 48 % ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ 
ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʘ ʜʦʣʷ ʝʛʦ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 42,5 % ʦʪ ʦʙʱʝʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ. 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʥʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʡ ʢʫʣʴʪʫʨʳ ʟʝʤʣʝʜʝʣʠʷ 
ʧʫʪʸʤ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 
ʫʜʦʙʨʝʥʠʡ. ʋʜʦʙʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʦʢʘ-
ʟʳʚʘʶʱʠʤ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ. ʋʣʫʯʰʝʥʠʝ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʦʙʠʣʠʟʘʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦ-
ʞʘʡʥʦʩʪʠ.  
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʠʟʫʯʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʚ 2015-2016 ʛʛ. ʧʨʦʚʝʜʝʥʳ 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʆ çɸʚʘʥʛʘʨʜ-ɸʛʨʦ-ʂʫʨʩʢè ʦʪʜʝʣʝʥʠʷ ʉʍʇ çʇʨʦʛʨʝʩʩè 
(ʩ. ʅʦʚʦʩʧʘʩʩʢʦʝ) ɿʦʣʦʪʫʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʷʯʤʝʥʝ ʚ ʟʝʨʥʦʧʘʨʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦ-

ʨʦʪʝ ʠʤʝʶʱʠʤ ʩʣʝʜʫʶʱʝʝ ʯʝʨʝʜʦʚʘʥʠʝ ʢʫʣʴʪʫʨ: 1. ʏʠʩʪʳʡ ʧʘʨ. 2. ʆʟʠʤʘʷ 
ʧʰʝʥʠʮʘ. 3. ʉʘʭʘʨʥʘʷ ʩʚʸʢʣʘ. 4. ʗʯʤʝʥʴ. ɸʛʨʦʭʠʤʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 
ʧʨʦʚʝʜʝʥʦ ʧʦ ʫʯʘʩʪʢʘʤ ʧʣʦʱʘʜʴʶ 2 ʛʘ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ - 5,6 %, ʦʩʥʦʚ-
ʥʳʝ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʚ ʧʦʯʚʝ ʩʦʩʪʘʚʠʣʠ: ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ ï 108 ʤʛ/ʢʛ, 
ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ - 92 ʤʛ/ʢʛ, ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ - 164 ʤʛ/ʢʛ. 
ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʚʘʨʠʘʥ-

ʪʘʤ:1. ʂʦʥʪʨʦʣʴ (ʙʝʟ ʚʥʝʩʝʥʠʷ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ). 2. ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ 
ʷʯʤʝʥʷ ʊʝʨʨʘʬʣʝʢʩʦʤ ʌʠʥʘʣ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ï ʥʘʯʘʣʦ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ, 
3,0 ʢʛ/ʛʘ. 3. ɼʚʫʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʷʯʤʝʥʷ ʊʝʨʨʘʬʣʝʢʩʦʤ ʌʠʥʘʣ ʚ 
ʬʘʟʫ ʢʫʱʝʥʠʷ ʠ ʬʘʟʫ ʬʣʘʛʦʚʳʡ ʣʠʩʪ, 3,0+3,0 ʢʛ/ʛʘ. 4. ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ 
ʷʯʤʝʥʷ ʈʝʢʩʦʣʠʥ ɸɺʉ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ï ʥʘʯʘʣʦ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ, 0,3 ʢʛ/ʛʘ. 
5. ɼʚʫʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʷʯʤʝʥʷ ʈʝʢʩʦʣʠʥ ɸɺʉ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʠ 
ʬʘʟʫ ʬʣʘʛʦʚʳʡ ʣʠʩʪ, 0,3+0,3 ʢʛ/ʛʘ. ɺ ʦʧʳʪʝ 2015-2016 ʛʛ. ʚʳʩʝʚʘʣʠ ʷʯʤʝʥʴ 
ʩʦʨʪʘ - ʋʨʩʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 2015-2016 ʛʛ. 

ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ. 
ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2015-2016 ʛʦʜʦʚ ʙʳʣʠ ʙʣʘʛʦ-
ʧʨʠʷʪʥʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʠʩʪʝʤʝ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʦʧʳʪʘ. ʋʩʣʦʚʠʷ 

ʦʧʳʪʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘʤ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʧʦ ʧʨʠʥʮʠʧʫ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʨʘʟʣʠʯʠʷ, ʪ.ʝ. ʚʩʝ 
ʫʩʣʦʚʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʠʜʝʥʪʠʯʥʳ ʥʘ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʟʘ 
ʠʩʢʣʶʯʝʥʠʝʤ ʠʟʫʯʘʝʤʳʭ. 
ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʷʯʤʝʥʝ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚʦ ʚʨʝʤʷ ʧʨʠʛʦ- 

ʪʦʚʣʝʥʠʷ ʩʦʣʦʜʘ ʠ ʧʠʚʘ. ʗʯʤʝʥʴ, ʙʦʛʘʪʳʡ ʙʝʣʢʦʤ, ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʪʨʫʜ-
ʥʝʝ ʠ ʩ ʙʦʣʴʰʠʤʠ ʧʦʪʝʨʷʤʠ ʧʨʠ ʩʦʣʦʜʦʨʘʱʝʥʠʠ. 




