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ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʔ ʄɽɾʌɸɿʅʓʍ ʇɽʈʀʆɼʆɺ ʋ ʉʆʈʊʆʆɹʈɸɿʎʆɺ 

ʆɺʉɸ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʋʉʃʆɺʀʁ ɺʓʈɸʑʀɺɸʅʀʗ 
 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʠ 

ʜʣʠʥʳ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʛʦʣʦʟʝʨʥʳʭ ʠ ʧʣʝʥʯʘʪʳʭ ʬʦʨʤ ʦʚʩʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʘʷ 

ʤʘʩʩʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʣʝʥʯʘʪʳʭ ʩʦʨʪʦʚ. ʀʟʫʯʝʥʠʝ ʙʳʣʦ 

ʧʨʦʠʟʚʝʜʝʥʦ ʚ ɼʝʨʙʝʥʪʩʢʦʤ ʠ ʉʫʣʝʡʤʘʥ-ʉʪʘʣʴʩʢʦʤ ʨʘʡʦʥʘʭ ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ: ʥʠʟʤʝʥʥʦʩʪʴ (ʦʨʦʰʝʥʠʝ ʠ ʙʦʛʘʨʘ) ʠ ʧʨʝʜʛʦʨʥʘʷ ʟʦʥʘ (ʙʦʛʘʨʘ) ʚ ʧʝʨʠʦʜ 

ʦʩʝʥʥʝʛʦ ʩʨʦʢʘ ʩʝʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ 6 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʦʚʩʘ ʨʘʟʥʦʛʦ 

ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʉʪʘʥʜʘʨʪʦʤ ʚ ʦʧʳʪʝ ʩʣʫʞʠʣ ʩʦʨʪ ʇʦʜʛʦʨʥʳʡ (ʢ-13559, 

ɸʜʳʛʝʷ), ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʧʦ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤʫ ʨʝʛʠʦʥʫ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ 

ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: - ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ, ʚʩʭʦʜʳ ʧʦʷʚʷʪʩʷ ʨʘʥʴʰʝ 

ʥʘ 2-3 ʜʥʷ, ʯʝʤ ʚ ʟʘʩʫʰʣʠʚʳʭ ʟʦʥʘʭ; - ʥʘ ʥʠʟʤʝʥʥʦʩʪʠ ʩʦʨʪʘ ɻʦʰʘ ʠ ʃʝʚʰʘ ʧʨʦʷʚʠʣʠʩʴ ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʨʘʥʥʝʩʧʝʣʳʝ; - ʚ ʧʨʝʜʛʦʨʴʝ ʚʳʜʝʣʠʣʠʩʴ ʩʦʨʪʘ ï ʃʝʚʰʘ ʠ ɸʣʜʘʥ; - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʫ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʨʘʟʥʠʮʫ 6-14 ʜʥʝʡ, ʢʦʪʦʨʘʷ ʜʦʩʪʘʪʦʯʥʦ ʩʫʱʝʩʪʚʝʥʥʘ, ʯʪʦʙʳ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʦʙʨʘʪʴ ʩʦʨʪʘ ʧʦ ʩʨʦʢʫ ʩʦʟʨʝʚʘʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ ʚʳʨʘʱʠʚʘʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʚʝʩ, ʩʨʦʢ ʧʦʩʝʚʘ, ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ, ʫʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʈʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ ʦʚʝʩ ʨʘʩʩʤʘʪʨʠʚʘʶʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʫʶ 

ʟʝʨʥʦʬʫʨʘʞʥʫʶ ʠ ʢʦʨʤʦʚʫʶ ʢʫʣʴʪʫʨʫ ʠʟ-ʟʘ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʚʳʩʦʢʠʭ ʢʦʨʤʦʚʳʭ ʢʘʯʝʩʪʚ ʟʝʨʥʘ, 

ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ. ɿʝʨʥʦ ʦʚʩʘ ʪʘʢʞʝ ʤʦʞʥʦ 

ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʢʦʨʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʨʦʜ ʧʪʠʮ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ.  

ɿʝʨʥʦ ʛʦʣʦʟʝʨʥʳʭ ʩʦʨʪʦʚ ʦʚʩʘ ʤʦʞʝʪ ʙʳʪʴ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʢʦʤʙʠʢʦʨʤʘ, ʜʝʪʩʢʦʛʦ ʠ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʝʛʦ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ. ʇʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʠʱʝʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʠʟ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ 

ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʚʦʟʤʦʞʝʥ ʚ ʫʩʣʦʚʠʷʭ ʫʧʨʦʱʸʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʊʨʘʜʠʮʠʦʥʥʦ ʛʦʣʦʟʸʨʥʳʡ ʦʚʝʩ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʜʣʷ ʣʦʰʘʜʝʡ. 

ɺʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʪʳ (ʦʙʣʘʜʘʶʱʠʝ ʙʦʣʴʰʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ) ʠʟ ʟʝʨʥʘ 

ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ ï ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʪʘʢʞʝ ʠ ʧʨʠ ʦʪʢʦʨʤʝ ʩʚʠʥʝʡ, ʧʪʠʮʳ, ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ, ʦʚʝʮ. 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               10 

ʉʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʛʦʣʦʟʝʨʥʳʭ ʩʦʨʪʦʚ - ʫʨʦʞʘʡʥʦʩʪʴ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ 

ʧʣʝʥʯʘʪʳʤ. ɼʘʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʚʦʟʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ, ʧʦʩʢʦʣʴʢʫ ʥʠʟʢʠʝ ʫʨʦʞʘʠ ʥʝ 

ʠʤʝʶʪ ʩʚʷʟʠ ʩ ʤʦʨʬʦʣʦʛʠʝʡ ʮʚʝʪʢʘ ʠ ʛʝʥʦʤ ʛʦʣʦʟʝʨʥʦʩʪʠ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʠʪʴ 

ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʝ ʛʝʥʦʪʠʧʳ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʢ ʩʦʟʜʘʥʠʶ ʫʨʦʞʘʡʥʳʭ 

ʩʦʨʪʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʩ ʦʚʩʦʤ ʚ ɼʘʛʝʩʪʘʥʝ, ʧʦʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʦʣʴʢʦ 

ʧʣʝʥʯʘʪʳʭ ʩʦʨʪʦʚ [1-5]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦʝ 

ʠʟʫʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʠ ʜʣʠʥʳ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʫ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʛʦʣʦʟʝʨʥʳʭ ʠ ʧʣʝʥʯʘʪʳʭ ʬʦʨʤ ʦʚʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʫʯʝʥʠʝ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ: ʥʠʟʤʝʥʥʦʩʪʴ (ʦʨʦʰʝʥʠʝ; ɼʝʨʙʝʥʪʩʢʠʡ ʨʘʡʦʥ ʠ ʛ. 

ʄʘʭʘʯʢʘʣʘ (ʙʦʛʘʨʘ, ʦʧʳʪʥʦʝ ʧʦʣʝ ʫʯʝʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ɻɸʋ)), ʠ ʧʨʝʜʛʦʨʥʘʷ ʟʦʥʘ 

(ʙʦʛʘʨʘ, ʉʫʣʝʡʤʘʥ-ʉʪʘʣʴʩʢʠʡ ʨ-ʥ) ʚ ʧʝʨʠʦʜ ʦʩʝʥʥʝʛʦ ʩʨʦʢʘ ʩʝʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ 6 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʦʚʩʘ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʪʘʙʣ. 1). ʉʪʘʥʜʘʨʪʦʤ ʚ ʦʧʳʪʝ ʩʣʫʞʠʣ ʩʦʨʪ ʇʦʜʛʦʨʥʳʡ (ʢ-13559, ɸʜʳʛʝʷ), 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʧʦ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤʫ ʨʝʛʠʦʥʫ.  
 

ʊʘʙʣʠʮʘ 1 ï ʉʦʨʪʦʦʙʨʘʟʮʳ ʛʦʣʦʟʝʨʥʳʭ ʬʦʨʤ ʦʚʩʘ, ʧʨʠʚʣʝʯʝʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ 

 
ɿʘʢʣʘʜʢʘ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʠ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʘʷ ʦʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ɺʀʈ [9]. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʣʝʪ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ. ɺ ʦʧʳʪʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ 

ʦʪʤʝʯʘʣʠʩʴ ʜʘʪʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʦʚʩʘ ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ: ʚʩʭʦʜʳ, 

ʢʫʱʝʥʠʝ, ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ, ʚʳʤʝʪʳʚʘʥʠʝ, ʧʦʣʥʘʷ ʩʧʝʣʦʩʪʴ. ʅʘʩʪʫʧʣʝʥʠʝ ʬʘʟ ʦʮʝʥʠʚʘʣʠ ʛʣʘʟʦʤʝʨʥʦ 

(10% - ʥʘʯʘʣʦ, 75% - ʧʦʣʥʘʷ).  

ʈʝʟʫʣʴʪʘʪʳ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ï ʦʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ. ɻʦʜʥʦʩʪʴ ʩʦʨʪʦʚ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ. ʇʦ ʅ.ʀ. ɺʘʚʠʣʦʚʫ (1964), ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʫʤʤʠʨʦʚʘʥʠʷ ʦʪʨʝʟʢʦʚ 

ʚʨʝʤʝʥʠ, ʪʨʝʙʫʝʤʳʭ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʨʘʩʪʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ. ɼʣʷ ʟʝʨʥʦʚʳʭ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʣʠʪʩʷ ʩ ʤʦʤʝʥʪʘ ʚʳʩʝʚʘ ʟʝʨʥʘ (ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ) ʠ ʜʦ ʩʦʟʨʝʚʘʥʠʷ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʦʪ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʟʘʚʠʩʠʪ 

ʦʪ ʩʦʨʪʘ. 

ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʦ ʚʨʝʤʝʥʠ ʨʘʟʣʠʯʥʳʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʨʘʚʣʝʥʠʷ 

ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ.  

ʀʟʫʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʦʚʩʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʫʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʫʞʝ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʝʨʠʦʜʘ ʚʩʭʦʜʦʚ - ʥʘ ʢʫʱʝʥʠʝ. ʅʘ ʫʯʘʩʪʢʘʭ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ, ʚʩʭʦʜʳ ʧʦʷʚʷʪʩʷ ʨʘʥʴʰʝ 

ʥʘ 2-3 ʜʥʷ, ʯʝʤ ʚ ʟʘʩʫʰʣʠʚʳʭ ʟʦʥʘʭ (ʪʘʙʣ. 2-4). 

 

 

ˉ ʢʘʪʘʣʦʛʘ 

ɺʀʈ 
ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʅʘʟʚʘʥʠʝ ʈʘʟʥʦʚʠʜʥʦʩʪʴ 

15014 ʈʦʩʩʠʷ, ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣ. ʃʝʚʰʘ A.sativa L. v. inermis 

15120 ɹʝʣʘʨʫʩʴ ɻʦʰʘ A.sativa L. v. inermis 

15115 ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣ. ɸʣʜʘʥ A.sativa L. v. inermis 

11256 ʄʘʨʦʢʢʦ 
B.V.Z. Precoce P4 

Moroc N 095 
A. byzantina C.Koch 

15184 ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣ. ɸʉ-7 A.sativa L. A.byzantina C.Koch 

13559 
ʈʦʩʩʠʷ,  

ʈʝʩʧʫʙʣʠʢʘ ɸʜʛrʝʷ 
ʇʦʜʛʦʨʥʳʡ A. sativa L v.mutica, grisea 
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ʊʘʙʣʠʮʘ 2 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʚʩʘ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ, ʥʠʟʤʝʥʥʦʩʪʴ ʦʨʦʰʝʥʠʝ, ʜʥʝʡ 

 
 

ʅʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʬʘʟ ʠ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʮʝʣʦʤ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ [6, 10]. ɼʣʷ ʢʘʞʜʦʡ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ ʭʘʨʘʢʪʝʨʥʳ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʦʢʠ ʨʘʟʚʠʪʠʷ, ʩʦʙʣʶʜʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠ ʧʦʜʙʦʨʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʨʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʘʡʦʥʝ [7]. ʉʦʨʪʘ, 

ʠʤʝʶʱʠʝ ʢʦʨʦʪʢʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʢ ʚʦʟʜʝʣʳʚʘʥʠʶ ʚ ʟʘʩʫʰʣʠʚʳʭ 

ʦʙʣʘʩʪʷʭ ʠ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ, ʧʦʩʢʦʣʴʢʫ ʠʟʙʝʛʘʶʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʬʘʢʪʦʨʦʚ.  

ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ ʫ ʦʚʩʘ: 1) ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ; 2) ʢʫʱʝʥʠʝ; 3) ʚʳʭʦʜ ʚ 

ʪʨʫʙʢʫ; 4) ʬʘʟʘ ʚʳʤʝʪʳʚʘʥʠʷ; 5) ʬʘʟʘ ʮʚʝʪʝʥʠʷ; 6) ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʦʟʨʝʚʘʥʠʝ ʟʝʨʥʘ. 

ʂʦʣʝʙʘʥʠʷ ʚ ʩʨʦʢʘʭ ʚʝʛʝʪʘʮʠʠ ʚ ʤʝʞʬʘʟʥʳʝ ʧʝʨʠʦʜʳ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʚʳʤʝʪʳʚʘʥʠʷ ʦʪʥʦʩʷʪ ʢ 

ʩʦʨʪʦʚʳʤ ʧʨʠʟʥʘʢʘʤ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʜʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʦʙʨʘʱʘʝʪʩʷ ʚ 

ʨʝʛʠʦʥʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʨʘʥʥʠʤ ʚʝʩʝʥʥʠʤ ʠ ʧʦʟʜʥʠʤ ʟʠʤʥʠʤ ʟʘʤʦʨʦʟʢʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʣʠʤʠʪʠʨʦʚʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʧʝʨʠʦʜʘ.  

ʌʘʟʳ ʚʝʛʝʪʘʮʠʠ 

ʉʦʨʪʘ 
ɻʦʜʘ 

ʠʟʫʯʝʥʠʷ ʧʦʩʝʚï 

ʚʩʭʦʜʳ 

ʚʩʭʦʜʳï 

ʢʫʱʝʥʠʝ 

ʢʫʱʝʥʠʝï

ʚʳʭʦʜ ʚ 

ʪʨʫʙʢʫ 

ʚʳʭʦʜ ʚ 

ʪʨʫʙʢʫï

ʚrʤʝʪʳʚʘʥʠʝ 

ʚʳʤʝʪʳʚʘʥʠʝï

ʩʦʟʨʝʚʘʥʠʝ 

ʚʩʭʦʜʳï

ʩʦʟʨʝʚʘʥʠʝ 

2014 10 21 106 42 66 245 

2015 10 22 104 40 69 245 

2016 10 23 103 41 64 241 ʃ
ʝ
ʚ
ʰ
ʘ

 

ʉʨʝʜʥʝʝ 10,0 22,0 104,3 41,0 66,3 243,7 

2014 10 27 99 44 62 242 

2015 10 30 98 46 64 248 

2016 11 24 102 39 63 239 ɻ
ʦ
ʰ
ʘ

 

ʉʨʝʜʥʝʝ 10,3 27,0 99,7 43,0 63,0 243,0 

2014 10 28 98 38 69 243 

2015 10 30 102 37 71 250 

2016 11 29 104 38 70 252 ɸ
ʣ
ʜ
ʘ
ʥ

 

ʉʨʝʜʥʝʝ 10,3 29,0 101,3 37,7 70,0 248,3 

2014 10 31 99 36 72 248 

2015 11 32 100 36 72 251 

2016 11 30 98 38 74 251 ɸ
ʉ-

7
 

ʉʨʝʜʥʝʝ 10,7 31,0 99,0 36,7 72,7 250,0 

2014 10 27 103 42 68 250 

2015 9 27 101 39 67 243 

2016 9 26 101 39 68 243 B
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ʉʨʝʜʥʝʝ 9,3 26,7 101,7 40,0 67,7 245,3 

2014 10 27 99 41 71 248 

2015 10 31 99 39 70 249 

2016 9 28 101 38 69 245 

ʇ
ʦ
ʜ
ʛ
ʦ
ʨ
ʥ
ʳ
ʡ

 

ʉʨʝʜʥʝʝ 9,7 28,7 99,7 39,3 70,0 247,3 
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ʊʘʙʣʠʮʘ 3 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʚʩʘ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ, ʥʠʟʤʝʥʥʦʩʪʴ ʙʦʛʘʨʘ, ʜʥʝʡ 

 
 

ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ: ʧʦʩʝʚ ï ʚʩʭʦʜʳ, ʚʩʭʦʜʳ ï ʢʫʱʝʥʠʝ, ʢʫʱʝʥʠʝ ï 

ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ, ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ ï ʚʳʤʝʪʳʚʘʥʠʝ, ʚʳʤʝʪʳʚʘʥʠʝ ï ʧʦʣʥʦʝ ʩʦʟʨʝʚʘʥʠʝ. 

ɺʩʝ ʩʦʨʪʘ ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʥʘ ʥʠʟʤʝʥʥʦʩʪʠ ʧʨʠ ʦʨʦʰʝʥʠʠ ʢʘʢ ʩʨʝʜʥʝʩʧʝʣʳʝ ʠ ʩʨʝʜʥʝʧʦʟʜʥʠʝ. 

ʕʪʘʧʳ ʦʨʛʘʥʦʛʝʥʝʟʘ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʵʣʝʤʝʥʪʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ 

ʩʦʚʧʘʜʘʶʪ ʩ ʬʘʟʘʤʠ ʨʘʟʚʠʪʠʷ. ʌʘʟʘ ʧʨʦʨʘʩʪʘʥʠʷ, ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʟʘ ʥʝʡ ʬʘʟʘ ʚʩʭʦʞʝʩʪʠ ï ʧʝʨʚʳʡ 

ʵʪʘʧ ʦʨʛʘʥʦʛʝʥʝʟʘ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ ʠ ʛʫʩʪʦʪʫ ʩʪʦʷʥʠʷ. ʅʘ ʥʠʟʤʝʥʥʦʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʩʝʤʝʥʘ ʧʨʦʨʘʩʪʘʶʪ ʥʘ 9-11 ʜʝʥʴ ʧʦʩʣʝ ʧʦʩʝʚʘ (ʪʘʙʣ. 2). ɺ ʦʩʪʘʣʴʥʳʭ ʟʦʥʘʭ 

ʧʨʦʨʘʩʪʘʥʠʝ ʥʘ ʜʝʥʴ-ʜʚʘ ʧʦʟʞʝ, ʠ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʛʦʜʘ (ʪʘʙʣ. 3, 4). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʨʘʥʥʝʤ ʢʫʱʝʥʠʠ ʨʘʩʪʝʥʠʷ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʫʩʢʦʨʷʝʪʩʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ 

ʟʘʤʦʨʦʟʢʦʚ [10]. ɼʘʥʥʳʡ ʬʘʢʪʦʨ ʥʘ ʬʘʟʝ ʚʩʭʦʜʳ-ʢʫʱʝʥʠʝ ʚʘʞʝʥ ʜʣʷ ʩʦʨʪʦʚ ʦʩʝʥʥʝʛʦ ʩʝʚʘ. ɺ 

ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʥʘ ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ʧʦʯʚʳ ʠ ʥʘʣʠʯʠʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʠʟ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʘ. ʏʝʤ 

ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʝʤ ʢʦʨʦʯʝ ʧʝʨʠʦʜ. ʀ ʯʝʤ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʝʤ ʧʝʨʠʦʜ ʜʣʠʪʩʷ ʜʦʣʴʰʝ. 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʥʠʟʤʝʥʥʦʩʪʠ (ʦʨʦʰʝʥʠʝ) ʧʝʨʠʦʜ ʜʣʠʪʩʷ 22-31 ʜʝʥʴ, 

ʥʘ ʙʦʛʘʨʝ 18-25 ʠ ʚ ʧʨʝʜʛʦʨʴʝ 32-35 (ʪʘʙʣ. 2-4). 

 

ʌʘʟʳ ʚʝʛʝʪʘʮʠʠ 

ʉʦʨʪʘ 
ɻʦʜʘ 

ʠʟʫʯʝʥʠʷ ʧʦʩʝʚï 

ʚʩʭʦʜʳ 

ʚʩʭʦʜʳï 

ʢʫʱʝʥʠʝ 

ʢʫʱʝʥʠʝï

ʚʳʭʦʜ ʚ 

ʪʨʫʙʢʫ 

ʚʳʭʦʜ ʚ 

ʪʨʫʙʢʫï 

ʚʳʤʝʪʳʚʘʥʠʝ 

ʚʳʤʝʪʳʚʘʥʠʝï

ʩʦʟʨʝʚʘʥʠʝ 

ʚʩʭʦʜʳï

ʩʦʟʨʝʚʘʥʠʝ 

2014 11 19 124 44 65 263 

2015 12 18 126 44 64 264 

2016 11 17 126 43 64 261 ʃ
ʝ
ʚ
ʰ
ʘ

 

ʉʨʝʜʥʝʝ 11,3 18,0 125,3 43,7 64,3 262,7 

2014 11 18 129 40 65 263 

2015 12 20 127 43 63 265 

2016 12 20 123 40 65 260 ɻ
ʦ
ʰ
ʘ

 

ʉʨʝʜʥʝʝ 11,7 19,3 126,3 41,0 64,3 262,7 

2014 11 18 131 38 62 260 

2015 12 20 133 39 63 267 

2016 10 20 133 38 61 262 ɸ
ʣ
ʜ
ʘ
ʥ

 

ʉʨʝʜʥʝʝ 11,0 19,3 132,3 38,3 62,0 263,0 

2014 11 26 129 38 67 271 

2015 11 25 130 36 65 267 

2016 11 25 130 35 67 268 ɸ
ʉ-

7
 

ʉʨʝʜʥʝʝ 11,0 25,3 129,7 36,3 66,3 268,7 

2014 11 21 122 44 65 263 

2015 13 21 124 44 66 268 

2016 10 20 123 45 64 262 B
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ʉʨʝʜʥʝʝ 11,3 20,7 123,0 44,3 65,0 264,3 

2014 11 18 131 36 69 265 

2015 13 19 132 36 69 269 

2016 11 20 132 35 67 269 

ʇ
ʦ
ʜ
ʛ
ʦ
ʨ
ʥ
ʳ
ʡ

 

ʉʨʝʜʥʝʝ 11,7 19,0 131,7 35,7 68,3 267,7 
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ʊʘʙʣʠʮʘ 4 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʚʩʘ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ, ʧʨʝʜʛʦʨʴʝ, ʜʥʝʡ 

 
ɼʣʠʪʝʣʴʥʦʩʪʴ ʬʘʟ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʧʦʜʚʝʨʞʝʥʘ ʩʠʣʴʥʦʤʫ ʚʣʠʷʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʦʜʥʦʛʦ 

ʨʝʞʠʤʘ [8]. 

ʊʨʝʪʠʡ ʵʪʘʧ ʦʨʛʘʥʦʛʝʥʝʟʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʬʘʟʳ ʚʳʭʦʜʘ ʪʨʝʪʴʝʛʦ ʣʠʩʪʘ ʠ ʦʢʦʥʯʘʥʠʷ ʢʫʱʝʥʠʷ. 

ʅʘ ʜʘʥʥʳʭ ʵʪʘʧʘʭ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʛʘʙʠʪʫʩ (ʚʳʩʦʪʘ ʠ ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ), ʢʦʵʬʬʠʮʠʝʥʪ ʢʫʱʝʥʠʷ, 

ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʠ ʯʠʩʣʦ ʯʣʝʥʠʢʦʚ ʢʦʣʦʩʦʚʦʛʦ ʩʪʝʨʞʥʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʨʪʘʭ ʧʝʨʠʦʜ ʢʫʱʝʥʠʝ-

ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ ʩʦʩʪʘʚʣʷʝʪ 99 ʜʥʝʡ ʥʘ ʥʠʟʤʝʥʥʦʩʪʠ (ʦʨʦʰʝʥʠʝ) ʠ 146 ʜʥʝʡ ʥʘ ʧʨʝʜʛʦʨʴʝ (ʪʘʙʣ. 2-

4). ʀʟ ʚʩʝʭ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʩʘʤʳʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ. 

ʌʘʟʘ ï ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ-ʚʳʤʝʪʳʚʘʥʠʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ IV, V, VI, VII ʠ VIII ʵʪʘʧʳ ʦʨʛʘʥʦʛʝʥʝʟʘ. ɺ 

ʵʪʦʪ ʧʝʨʠʦʜ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʯʠʩʣʦ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ, 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʯʠʩʣʦ ʮʚʝʪʢʦʚ ʚ ʢʦʣʦʩʴʷʭ, ʬʝʨʪʠʣʴʥʦʩʪʴ ʮʚʝʪʢʦʚ ʠ ʧʣʦʪʥʦʩʪʴ ʢʦʣʦʩʘ, 

ʞʘʨʦʩʪʦʡʢʦʩʪʴ. ɼʣʷ ʥʘʰʠʭ ʦʧʳʪʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʠʣʘ ʥʘ 

ʥʠʟʤʝʥʥʦʩʪʠ (ʦʨʦʰʝʥʠʝ) 37-43 ʜʥʷ, ʥʘ ʙʦʛʘʨʝ 35-44 ʜʥʝʡ ʠ ʚ ʧʨʝʜʛʦʨʴʝ 38-44 ʜʥʝʡ (ʪʘʙʣ. 2-4). 

ʇʝʨʠʦʜ ʚʳʤʝʪʳʚʘʥʠʷ-ʩʦʟʨʝʚʘʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ IX, X, XI ʠ XII ʵʪʘʧʳ ʦʨʛʘʥʦʛʝʥʝʟʘ. ɺ ʵʪʦ 

ʚʨʝʤʷ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʦʟʝʨʥʸʥʥʦʩʪʴ ʢʦʣʦʩʘ ʠ ʚʝʣʠʯʠʥʘ ʟʝʨʥʦʚʢʠ, ʤʘʩʩʘ ʟʝʨʥʦʚʢʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʩʫʭʦʚʝʷʤ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʣʷʣ ʦʪ 60 ʜʦ 

73 ʜʥʝʡ (ʪʘʙʣ. 2-4). 

ʌʘʟʳ ʚʝʛʝʪʘʮʠʠ 

ʉʦʨʪʘ 
ɻʦʜʘ 

ʠʟʫʯʝʥʠʷ ʧʦʩʝʚï

ʚʩʭʦʜʳ 

ʚʩʭʦʜʳï 

ʢʫʱʝʥʠʝ 

ʢʫʱʝʥʠʝ-

ʚʳʭʦʜ ʚ 

ʪʨʫʙʢʫ 

ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ 

ïʚʳʤʝʪʳʚʘʥʠʝ 

ʚʳʤʝʪʳʚʘʥʠʝï

ʩʦʟʨʝʚʘʥʠʝ 

ʚʩʭʦʜʳï

ʩʦʟʨʝʚʘʥʠʝ 

2014 10 31 141 44 59 285 

2015 11 32 142 44 61 290 

2016 12 33 141 46 59 291 ʃ
ʝ
ʚ
ʰ
ʘ

 

ʉʨʝʜʥʝʝ 11,0 32,0 141,3 44,7 59,7 288,7 

2014 11 33 139 45 65 293 

2015 11 33 139 43 65 291 

2016 13 31 140 42 63 289 ɻ
ʦ
ʰ
ʘ

 

ʉʨʝʜʥʝʝ 11,7 32,3 139,3 43,3 64,3 291,0 

2014 11 34 144 38 62 289 

2015 13 35 143 39 61 291 

2016 13 34 142 38 60 287 ɸ
ʣ
ʜ
ʘ
ʥ

 

ʉʨʝʜʥʝʝ 12,3 34,3 143,0 38,3 61,0 289,0 

2014 11 35 146 40 70 302 

2015 12 36 147 41 71 307 

2016 12 34 145 40 71 302 ɸ
ʉ-

7
 

ʉʨʝʜʥʝʝ 11,7 35,0 146,0 40,3 70,7 303,7 

2014 11 34 136 41 65 287 

2015 11 34 141 40 66 292 

2016 13 36 138 40 65 292 B
.V

.Z
. 

P
re

c
o

c
e

 P
4

 

M
o
ro

c
 N

 

0
9
5 

ʉʨʝʜʥʝʝ 11,7 34,7 138,3 40,3 65,3 290,3 

2014 11 32 144 38 62 287 

2015 11 33 144 39 63 290 

2016 13 34 145 38 62 292 

ʇ
ʦ
ʜ
ʛ
ʦ
ʨ
ʥ
ʳ
ʡ

 

ʉʨʝʜʥʝʝ 11,7 33,0 144,3 38,3 62,3 289,7 

 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               14 

ʇʝʨʠʦʜ ʚʳʤʝʪʳʚʘʥʠʷ-ʩʦʟʨʝʚʘʥʠʷ (ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ, ʥʘʣʠʚ ʠ ʩʦʟʨʝʚʘʥʠʝ) ʦʯʝʥʴ 

ʟʥʘʯʠʤʳʡ ʚ ʦʥʪʦʛʝʥʝʟʝ ʨʘʩʪʝʥʠʡ. ɸ.ɸ. ʅʦʩʘʪʦʚʩʢʠʡ [10] ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʣʠʚʘ ʠ ʩʦʟʨʝʚʘʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 16-

200ʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʦʢʦʣʦ 60%. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ 

ʚʩʭʦʜʳ-ʚʳʤʝʪʳʚʘʥʠʝ ʙʦʣʴʰʝ ʟʘʚʠʩʠʪ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ ʠ ʤʝʥʴʰʝ ʦʪ ʚʥʝʰʥʠʭ 

ʫʩʣʦʚʠʡ, ʯʝʤ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʚʳʤʝʪʳʚʘʥʠʝ-ʩʦʟʨʝʚʘʥʠʝ.  

ɺʳʚʦʜʳ 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ 

ʦʚʩʘ, ʥʘʤʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʚ ʮʝʣʦʤ ʛʦʣʦʟʝʨʥʳʝ ʩʦʨʪʘ ʙʦʣʝʝ ʨʘʥʥʝʩʧʝʣʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʝʥʯʘʪʳʤʠ; 

- ʠʟʫʯʝʥʥʳʝ ʩʦʨʪʘ ʠʤʝʶʪ ʨʘʟʣʠʯʠʷ ʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠ ʤʝʞʬʘʟʥʳʭ 

ʧʝʨʠʦʜʦʚ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʛʦʜʘ ʠʟʫʯʝʥʠʷ; 

- ʥʘ ʥʠʟʤʝʥʥʦʩʪʠ ʩʦʨʪʘ ɻʦʰʘ ʠ ʃʝʚʰʘ ʧʨʦʷʚʠʣʠʩʴ ʢʘʢ ʥʘʠʙʦʣʝʝ ʨʘʥʥʝʩʧʝʣʳʝ; 

- ʚ ʧʨʝʜʛʦʨʴʝ ʚʳʜʝʣʠʣʠʩʴ ʩʦʨʪʘ ï ʃʝʚʰʘ ʠ ɸʣʜʘʥ; 

- ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʨʘʟʥʠʮʫ 6-14 

ʜʥʝʡ, ʢʦʪʦʨʘʷ ʜʦʩʪʘʪʦʯʥʦ ʩʫʱʝʩʪʚʝʥʥʘ, ʯʪʦʙʳ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʦʙʨʘʪʴ ʩʦʨʪʘ 

ʧʦ ʩʨʦʢʫ ʩʦʟʨʝʚʘʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ ʚʳʨʘʱʠʚʘʥʠʷ. 
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B.G. Magaramov, K.U. Kurkiev. DURATION OF INTERPHASE PERIODS FOR OATS 

VARIETIES DEPENDING O N THE GROWING CONDITIONS.  
The research aims to study comparatively the duration of interphase periods and the length of the growing 

season for naked and scarious oats varieties in different growing conditions in the Republic of Dagestan. This work 

is particularly relevant, since a lot of research is devoted mainly to the study of scarious varieties. The study was 

carried out in Derbent and Suleyman-Stalsky districts in contrasting soil and climatic conditions of the Republic of 

Dagestan: lowland (irrigation and bogara) and foothill zone (bogara) during the autumn sowing period. 6 oat 

samples of different ecological and geographical origin were taken as the test material. The standard in the 

experiment was variety Podgorny (K-13559, Adygea), zoned in the North Caucasus region. In the course of the 

study we have made the following conclusions: - in areas with sufficient moisture sprouts will appear for 2-3 days 

earlier than in arid areas; - in the lowland varieties Ghosha and Levsha were revealed as the most early-maturing; - 

in the foothills varieties Levsha and Aldan were distinguished; - the duration of the growing season for different 

varieties is the difference of 6-14 days, which is significant enough to, based on this result, choose varieties by 

maturity for a specific climatic zone of cultivation. 

Keywords: oats, sowing time, stages of development, growing conditions. 
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ɺʃʀʗʅʀɽ ɹʀʆʇʈɽʇɸʈɸʊʆɺ ʅɸ ɸɿʆʊʌʀʂʉʀʈʋʖʑʋʖ ɸʂʊʀɺʅʆʉʊʔ, 

ɹʆʃɽɿʅɽʋʉʊʆʁʏʀɺʆʉʊʔ ʀ ʋʈʆɾɸʁʅʆʉʊʔ ɺʀʂʀ ʆɿʀʄʆʁ 
 
ɺʠʢʘ ʦʟʠʤʘʷ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʠʚʥʦʡ ʙʦʙʦʚʦʡ ʢʫʣʴʪʫʨʦʡ, ʚʦʟʜʝʣʳʚʘʥʠʝ ʢʦʪʦʨʦʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʭʨʘʥʝʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʙʣʘʛʦʜʘʨʷ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʩʠʤʙʠʦʟʝ ʩ ʢʣʫʙʝʥʴʢʦʚʳʤʠ 

ʙʘʢʪʝʨʠʷʤʠ ʬʠʢʩʠʨʦʚʘʪʴ ʘʟʦʪ ʘʪʤʦʩʬʝʨʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ 

ʈʉʆïɸʣʘʥʠʷ ʥʘ ʂʠʨʦʚʩʢʦʤ ʛʦʩʩʦʨʪʦʫʯʘʩʪʢʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠʷʥʠʷ 

ʤʠʢʨʦʙʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʘʟʦʪʬʠʢʩʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʚʠʢʠ ʦʟʠʤʦʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ 

ʠ ʜʦʩʪʠʛʣʦ ʦʪ 28,9 ʜʦ 36,4 ʰʪ. ʥʘ 1 ʨʘʩʪʝʥʠʝ ʩ ʤʘʩʩʦʡ 64,3ï79,1 ʤʛ. ʉʬʦʨʤʠʨʦʚʘʥʥʳʡ ʙʦʣʝʝ ʤʦʱʥʳʡ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʫʣʫʯʰʘʣ ʘʟʦʪʥʦʝ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ ʚʠʢʠ ʦʟʠʤʦʡ. ʇʨʠ ʵʪʦʤ ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ 

ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʰʪʘʤʤʘ 17ï1; 38ï22 ʠ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1+38ï22 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʢʣʫʙʝʥʴʢʦʚ ʥʘ: 3,5; 1,8 ʠ 7,5 ʰʪ. ʥʘ ʨʘʩʪʝʥʠʝ ʠ ʤʘʩʩʳ 

ʢʣʫʙʝʥʴʢʦʚ ʥʘ 5,1; 1,5 ʠ 14,8 ʤʛ. ɸʥʘʣʦʛʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʚʠʢʠ ʦʟʠʤʦʡ 

ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1 + 38ï22 ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʣʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʬʫʟʘʨʠʦʟʘ, ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʠ 

ʙʘʢʪʝʨʠʦʟʘ, ʘ ʧʦʨʘʞʝʥʥʦʩʪʴ ʧʝʨʦʥʦʩʧʦʨʦʟʦʤ ʠ ʨʞʘʚʯʠʥʦʡ ʩʥʠʞʘʣʘʩʴ ʥʘ 18,0 ʠ 67,4 %. ʇʦʜʘʚʣʝʥʠʝ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʫʣʫʯʰʘʣʦ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʈʦʩʪ ʨʘʩʪʝʥʠʡ ʧʦʚʳʰʘʣʩʷ ʥʘ 5,2 

ʩʤ, ʯʠʩʣʦ ʧʦʙʝʛʦʚ ʥʘ 3,9 ʠ ʧʨʦʮʝʥʪ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʨʘʩʪʝʥʠʡ ʥʘ 12,5 %. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʩʝʤʝʥʘ ʠ ʨʘʩʪʝʥʠʷ ʚʠʢʠ ʦʟʠʤʦʡ ʧʦʚʳʩʠʣʩʷ 

ʫʨʦʞʘʡ ʩʝʤʷʥ: ʦʪ ʦʙʨʘʙʦʪʢʠ ʰʪʘʤʤʦʤ 17ï1 ʥʘ 0,36 ʪ/ʛʘ ʠʣʠ 27,4 %; ʦʪ ʦʙʨʘʙʦʪʢʠ ʰʪʘʤʤʦʤ 38ï22 ʥʘ 

0,17 ʪ/ʛʘ ʠʣʠ 12,9 %; ʦʪ ʦʙʨʘʙʦʪʢʠ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1 + 38ï22 ʥʘ 0,59 ʪ/ʛʘ ʠʣʠ 45,0 % ʠ ʩʦʩʪʘʚʠʣ 

1,90 ʪ/ʛʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʢʘ ʦʟʠʤʘʷ, ʙʠʦʧʨʝʧʘʨʘʪʳ, ʰʪʘʤʤʳ, ʠʥʦʢʫʣʷʮʠʷ, ʦʧʨʳʩʢʠʚʘʥʠʝ, 

ʢʣʫʙʝʥʴʢʠ, ʘʟʦʪʬʠʢʩʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ 

ʥʘʧʨʘʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʥʦ ʠ ʥʘ ʨʘʩʰʠʨʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1, 2]. 

ʇʨʠ ʵʪʦʤ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʡ ʦʩʥʦʚʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ 

ʷʚʣʷʶʪʩʷ ʙʦʙʦʚʳʝ ʨʘʩʪʝʥʠʷ, ʚʳʨʘʱʠʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʙʣʘʛʦʜʘʨʷ ʠʭ ʫʥʠʢʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʘʟʦʪʬʠʢʩʘʮʠʠ [3, 4]. 

ɸʜʘʧʪʠʨʦʚʘʥʥʦʡ ʙʦʙʦʚʦʡ ʢʫʣʴʪʫʨʦʡ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʚʳʩʝʚʘʪʴ ʚ ʩʤʝʩʠ ʩ ʦʟʠʤʳʤʠ ʢʫʣʴʪʫʨʘʤʠ 

ʚ ʟʝʣʝʥʦʤ ʢʦʥʚʝʡʝʨʝ, ʷʚʣʷʝʪʩʷ ʚʠʢʘ ʦʟʠʤʘʷ. ʆʜʥʘʢʦ ʦʥʘ ʠʤʝʝʪ ʥʠʟʢʫʶ ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʇʦʵʪʦʤʫ ʦʪʤʝʯʘʝʪʩʷ ʜʝʬʠʮʠʪ ʝʝ ʩʝʤʷʥ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʚʝʣʠʯʝʥʠʝ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʚʠʢʠ ʦʟʠʤʦʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʙʠʦʣʦʛʠʟʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʘʟʦʪʥʦʛʦ ʨʝʞʠʤʘ ʠ 

ʛʫʤʫʩʦʚʦʛʦ ʙʘʣʘʥʩʘ ʧʦʯʚ, ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               16 

ʫʜʦʙʨʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʧʦʩʝʚʦʚ ʚʠʢʠ ʦʟʠʤʦʡ, ʦʩʦʙʝʥʥʦ ʩ ʦʟʠʤʳʤ ʨʘʧʩʦʤ ʚ ʧʦʣʝʚʳʭ 

ʩʝʚʦʦʙʦʨʦʪʘʭ [5]. 

ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʷʝʤʳʭ ʧʝʩʪʠʮʠʜʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʚʠʢʠ ʦʟʠʤʦʡ ʠʤʝʝʪ ʨʷʜ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʪʘʢʠʭ, ʢʘʢ ʫʥʠʯʪʦʞʝʥʠʝ ʥʝʮʝʣʝʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʨʘʟʚʠʪʠʝ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʮʝʣʝʚʳʭ, ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʜʨʫʛʠʝ. 

ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʭʠʤʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʘʤ ʷʚʣʷʶʪʩʷ ʤʠʢʨʦʙʥʳʝ ʙʠʦʧʨʝʧʘʨʘʪʳ [6]. 

ʄʠʢʨʦʙʥʳʝ ʧʨʝʧʘʨʘʪʳ ʙʘʮʠʣʣʷʨʥʦʡ ʧʨʠʨʦʜʳ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʬʫʥʢʮʠʷʤʠ ʤʦʛʫʪ 

ʦʙʝʩʧʝʯʠʪʴ ʧʦʵʪʘʧʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʘʛʨʦʮʝʥʦʟʘ. ʉʥʘʯʘʣʘ 

ʧʨʦʠʩʭʦʜʠʪ ʚʳʪʝʩʥʝʥʠʝ ʚʨʝʜʥʦʡ ʠ ʤʘʣʦʧʦʣʝʟʥʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʚʥʝʩʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʧʦʪʦʤ ï 

ʦʙʝʩʧʝʯʝʥʠʝ ʤʠʢʨʦʙʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʧʦʪʦʢʘʤʠ ʠ ʧʠʪʘʥʠʝʤ ʠ ʚ ʟʘʢʣʶʯʝʥʠʝ ï 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʝʚʨʘʱʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʫʩʣʦʞʥʝʥʠʷ 

ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʳ [7-9]. 

ʇʨʠ ʵʪʦʤ ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʥʘ ʦʩʥʦʚʝ 

ʧʩʝʚʜʦʤʦʥʘʜ ʧʦʚʳʰʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʨʘʩʪʝʥʠʷʭ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʦʙʤʝʥʝ, ʧʦʚʳʰʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ 

ʩʨʝʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘʧʨʠʤʝʨ, ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ. ɺ ʮʝʣʦʤ, ʙʣʘʛʦʜʘʨʷ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʜʝʡʩʪʚʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʨʘʩʪʝʥʠʷ 

ʧʦʪʨʝʙʣʷʶʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʞʘʷ ʦʩʥʦʚʥʦʡ ʠ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʠʥʦʢʫʣʠʨʦʚʘʥʥʳʤʠ [10]. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚʠʢʘ ʦʟʠʤʘʷ ʥʝ ʧʦʣʫʯʠʣʘ 

ʙʦʣʴʰʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʈʉʆïɸʣʘʥʠʷ. ʈʘʩʰʠʨʝʥʠʶ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʦʜʥʦʡ ʠ 

ʧʦʣʠʚʠʜʦʚʳʭ ʦʟʠʤʳʭ ʧʦʩʝʚʦʚ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʠʢʠ ʦʟʠʤʦʡ, ʦʪʩʫʪʩʪʚʠʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ, ʘ ʪʘʢʞʝ ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʦʚʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʨʠʟʦʙʘʢʪʝʨʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʠʢʠ ʦʟʠʤʦʡ. 

ʕʪʠ ʧʨʝʧʘʨʘʪʳ ʩʦʟʜʘʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʤʠʢʨʦʙʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʢʘʬʝʜʨʳ ʘʛʨʦʵʢʦʣʦʛʠʠ ʠ 

ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ɻʦʨʩʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʩʦʜʨʫʞʝʩʪʚʝ ʩ ʣʘʙʦʨʘʪʦʨʠʝʡ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ 

ʠ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ɺʅʀʀʉʍʄ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ: 1. ʐʪʘʤʤ 17ï1 

Pseudomonas fluorescens (ˉ ɺʅʀʀʉʍʄ 622ɼ); 2. ʐʪʘʤʤ 38ï22 Sphingobacterium spiritivorum (ˉ 

ɺʅʀʀʉʍʄ 620ɼ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʈʉʆïɸʣʘʥʠʷ ʥʘ çʂʠʨʦʚʩʢʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʪʝʣʴʥʦʤ ʫʯʘʩʪʢʝè. ʇʦʯʚʘ ï ʦʙʳʢʥʦʚʝʥʥʳʡ ʯʝʨʥʦʟʝʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʛʫʤʫʩʘ ï 5,2 %, ʨʅ ʩʦʣʝʚʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʯʚʳ ï 6,8, ʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ï 65 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʦʛʦ 

ʬʦʩʬʦʨʘ ï 60 ʤʛ/ʢʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 382 ʤʛ/ʢʛ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ 

ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʦʣʝʚʳʝ ʦʧʳʪʳ. ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 1. 

ʇʣʦʱʘʜʴ ʦʧʳʪʥʦʡ ʜʝʣʷʥʢʠ ï 10,8 ʤ2. ʇʦʚʪʦʨʥʦʩʪʴ 4-ʭ ʢʨʘʪʥʘʷ. ʉʧʦʩʦʙ ʧʦʩʝʚʘ ï ʩʧʣʦʰʥʦʡ ʩ 

ʤʝʞʜʫʨʷʜʴʷʤʠ 15 ʩʤ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ 2 ʤʣʥ. ʰʪ. ʥʘ 1 ʛʘ (60 ʢʛ/ʛʘ). ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʩʦʨʪ ʚʠʢʠ ʦʟʠʤʦʡ ɻʣʠʥʢʦʚʩʢʘʷ. 

ʉʝʤʝʥʘ ʚʠʢʠ ʦʟʠʤʦʡ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠʥʦʢʫʣʠʨʦʚʘʣʠ: ʰʪʘʤʤʦʤ 17ï1 (400 ʤʣ/ʪ); ʰʪʘʤʤʦʤ 38ï22 

(400 ʤʣ/ʪ) ʠ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1 (200 ʤʣ/ʪ) + 38ï22 (200 ʤʣ/ʪ). ɺʝʛʝʪʠʨʫʶʱʠʝ ʨʘʩʪʝʥʠʷ 

ʦʧʨʳʩʢʠʚʘʣʠ: ʰʪʘʤʤʦʤ 17ï1 (600 ʤʣ/ʛʘ); ʰʪʘʤʤʦʤ 38ï22 (600 ʤʣ/ʛʘ) ʠ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1 (300 

ʤʣ/ʛʘ) + 38ï22 (300 ʤʣ/ʛʘ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʤʠʤʦ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʠ ï ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ ʘʪʤʦʩʬʝʨʳ 

ʢʣʫʙʝʥʴʢʦʚʳʝ ʙʘʢʪʝʨʠʠ ʧʨʦʜʫʮʠʨʫʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʙʦʣʝʟʥʝʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʟʫʣʴʪʘʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚʠʢʠ ʦʟʠʤʦʡ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪʘ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʦʙʦʚʦʨʠʟʦʙʠʘʣʴʥʦʛʦ ʩʠʤʙʠʦʟʘ ʠʛʨʘʝʪ ʚʝʣʠʯʠʥʘ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ ʥʘ 

ʦʜʥʦ ʨʘʩʪʝʥʠʝ. 

ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʠʢʩʠʨʫʶʪ ʘʪʤʦʩʬʝʨʥʳʡ ʘʟʦʪ ʪʦʣʴʢʦ ʙʘʢʪʝʨʠʠ ʢʣʫʙʝʥʴʢʦʚ ʩ 

ʣʝʛʦʛʣʦʙʠʥʦʤ. ɹʘʢʪʝʨʠʠ ʢʣʫʙʝʥʴʢʦʚ ʙʝʟ ʣʝʛʦʛʣʦʙʠʥʘ ʥʝ ʩʧʦʩʦʙʥʳ ʬʠʢʩʠʨʦʚʘʪʴ ʤʦʣʝʢʫʣʷʨʥʳʡ 

ʘʟʦʪ. ʆʩʝʥʴʶ ʚ ʛʦʜ ʧʦʩʝʚʘ, ʯʝʨʝʟ 8 ʜʥʝʡ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʥʘ ʢʦʨʥʷʭ ʚʠʢʠ ʤʦʭʥʘʪʦʡ 

ʦʙʨʘʟʫʶʪʩʷ ʢʣʫʙʝʥʴʢʠ. ʋʞʝ ʚ ʬʘʟʫ ʥʘʯʘʣʦ ʚʝʪʚʣʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               17 

ʥʘ ʢʦʨʥʷʭ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 13,0 ʜʦ 19,0 ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ, ʘ ʤʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ ʦʪ 

17,2 ʜʦ 21,8 ʤʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ ʦʙʨʘʟʦʚʘʣʦʩʴ ʥʘ 

ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ 4 ʚʘʨʠʘʥʪʘ (ʦʙʨʘʙʦʪʢʘ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1+38ï22) 19,0 ʰʪ. ʩ ʤʘʩʩʦʡ 21,0 ʤʛ. 

ɺʘʨʠʘʥʪ 2 (ʦʙʨʘʙʦʪʢʘ ʰʪʘʤʤʦʤ 17ï1) ʠ ʚʘʨʠʘʥʪ 3 (ʦʙʨʘʙʦʪʢʘ ʰʪʘʤʤʦʤ 38ï22) ʥʝʩʢʦʣʴʢʦ ʫʩʪʫʧʘʣʠ 

4 ʚʘʨʠʘʥʪʫ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 ï ʈʦʣʴ ʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚʠʢʠ ʦʟʠʤʦʡ 

(ʩʨʝʜʥʝʝ ʟʘ 2016ï2018 ʛʛ.) 

 
ʂ ʢʦʥʮʫ ʬʘʟʳ ʚʝʪʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ ʫʚʝʣʠʯʠʣʦʩʴ: ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʥʘ 2,2 

ʰʪ., ʥʘ 2 ʚʘʨʠʘʥʪʝ ʥʘ 1,8 ʰʪ., 3 ʚʘʨʠʘʥʪʝ ï 2,3 ʰʪ. 4 ʚʘʨʠʘʥʪʝ ï ʥʘ 4,0 ʰʪ. ʄʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 1,9; 2,5; 3,0 ʠ 4,9 ʤʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. ʀʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʧʝʨʝʜ 

ʧʦʩʝʚʦʤ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʤʠʢʨʦʙʥʳʤʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʣʦ ʥʘ ʨʘʟʚʠʪʠʝ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚʠʢʠ ʦʟʠʤʦʡ ʠ ʚʝʩʥʦʡ. 

ʊʘʢ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ ʦʙʨʘʟʫʝʪʩʷ ʚʝʩʥʦʡ ʚ ʬʘʟʫ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ. ɽʩʣʠ 

ʚʝʩʥʦʡ ʚ ʬʘʟʫ ʚʝʪʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʤʠ ʧʦ ʚʩʝʤ 

ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤʠ ʚ ʦʩʝʥʥʶʶ ʬʘʟʫ ʚʝʪʚʣʝʥʠʷ, ʪʦ ʫʞʝ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ 

ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʠʩʴ. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ 

ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 8,5 ʰʪ., ʥʘ 2 ʚʘʨʠʘʥʪʝ ï 8,7; 3 ʚʘʨʠʘʥʪʝ ï 8,8 ʠ 4 ʚʘʨʠʘʥʪʝ ï 10,9. ʇʨʠ ʵʪʦʤ 

ʫʚʝʣʠʯʠʣʘʩʴ ʠ ʤʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ: ʥʘ 37,0; 37,6; 37,0 ʠ 38,3 ʤʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʬʘʟʫ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʠ ʜʦʩʪʠʛʘʣʦ: 

28,9; 32,4; 30,7 ʠ 36,4 ʰʪ. ʥʘ ʨʘʩʪʝʥʠʝ ʩ ʤʘʩʩʦʡ 64,3; 69,4; 65,8 ʠ 79,1 ʤʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ 

ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʙʦʪʢʘ ʤʠʢʨʦʙʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʚʳʰʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʨʘʩʪʝʥʠʷʭ 2 ʚʘʨʠʘʥʪʘ ʥʘ 3,5 ʰʪ.; 3 ʚʘʨʠʘʥʪʝ ï 1,8 ʠ 4 ʚʘʨʠʘʥʪʘ ï ʥʘ 7,5 

ʰʪ. ʠ ʤʘʩʩʳ ʢʣʫʙʝʥʴʢʦʚ ʥʘ 5,1; 1,5 ʠ 14,8 ʤʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚ ʬʘʟʫ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʣʠʩʴ. ʈʝʟʢʦʝ 

ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʘʩʩʳ ʢʣʫʙʝʥʴʢʦʚ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʦʪʤʝʯʘʣʠ ʚ ʬʘʟʫ ʩʦʟʨʝʚʘʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤʠ ʚ ʬʘʟʫ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʘʩʩʳ ʢʣʫʙʝʥʴʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʚʦ ʚʩʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʚʠʢʠ ʦʟʠʤʦʡ. 

ʆʩʝʥʴ ɺʝʩʥʘ ï ʣʝʪʦ 

ʬʘʟʘ ʨʘʟʚʠʪʠʷ ʬʘʟʘ ʨʘʟʚʠʪʠʷ 

ʥʘʯʘʣʦ 
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1. ʂʦʥʪʨʦʣʴ 13,0 17,2 15,2 19,1 11,8 16,0 20,3 53,0 28,9 64,3 25,2 63,0 18,7 43,0 

2. ʐʪʘʤʤ 

     17ï1 
15,9 19,2 17,7 21,7 15,0 19,2 23,7 56,8 32,4 69,4 29,4 66,3 22,0 48,9 

3. ʐʪʘʤʤ 

     38ï22 
15,5 18,6 17,8 21,6 13,4 17,9 22,2 54,9 30,7 65,8 27,7 64,8 20,8 45,9 

4. ʉʤʝʩʴ 

ʰʪʘʤʤʦʚ 

17ï1+38ï22 

19,0 21,0 23,0 25,9 16,5 21,0 27,4 59,3 36,4 79,1 31,4 69,4 25,2 52,2 

ʅʉʈ05  1,1 2,8 

 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               18 

ɺ ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʠʢʠ ʦʟʠʤʦʡ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʦʩʝʚʦʚ, ʧʦʵʪʦʤʫ, ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʙʦʣʝʟʥʷʤ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʝʤʦʤ. 

ʄʦʥʠʪʦʨʠʥʛ ʧʦʩʝʚʦʚ ʚʠʢʠ ʦʟʠʤʦʡ ʥʘ ʧʦʨʘʞʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʙʦʣʝʟʥʷʤʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʠʝ ʙʦʣʝʟʥʠ ʢʘʢ ʬʫʟʘʨʠʦʟ (20,2%), ʧʝʨʦʥʦʩʧʦʨʦʟ (42,7%), ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ 

(38,5%), ʨʞʘʚʯʠʥʘ (71,1%), ʙʘʢʪʝʨʠʦʟ (26,4%) ʠ ʤʦʟʘʠʢʘ (15,9%) (ʪʘʙʣ. 2). 
ʊʘʙʣʠʮʘ 2 ï ɹʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʚʠʢʠ ʦʟʠʤʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʢʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ  

(ʩʨʝʜʥʝʝ ʟʘ 2016ï2018 ʛʛ.) 

 
ʀʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʰʪʘʤʤʦʤ 38ï22 (3 

ʚʘʨʠʘʥʪ) ʩʥʠʞʘʣʠ ʧʦʨʘʞʝʥʥʦʩʪʴ ʬʫʟʘʨʠʦʟʦʤ ʥʘ 8,2%, ʧʝʨʦʥʦʩʧʦʨʦʟʦʤ ʚʩʝʛʦ ʥʘ 1,8%, ʤʫʯʥʠʩʪʦʡ 

ʨʦʩʦʡ ï ʥʘ 12,1%, ʨʞʘʚʯʠʥʦʡ ï 19,8%, ʙʘʢʪʝʨʠʦʟʦʤ ï 10,2% ʠ ʤʦʟʘʠʢʦʡ ï ʥʘ 0,8% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦʪ ʰʪʘʤʤ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʘʚʣʷʝʪ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʤʦʟʘʠʢʠ ʠ ʧʝʨʦʥʦʩʧʦʨʦʟʘ. 

ʀʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʰʪʘʤʤʦʤ 17ï1 (2 ʚʘʨʠʘʥʪ) ʙʳʣʘ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 3 ʚʘʨʠʘʥʪʦʤ. ʈʘʩʪʝʥʠʷ 2 ʚʘʨʠʘʥʪʘ ʧʦʨʘʞʘʣʠʩʴ ʬʫʟʘʨʠʦʟʦʤ 

ʚʩʝʛʦ ʥʘ 1,4% ʠ ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ ʥʘ 0,6%. ʇʨʠ ʵʪʦʤ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʣʠʩʴ ʚʦʟʙʫʜʠʪʝʣʠ 

ʙʘʢʪʝʨʠʦʟʘ. ʇʦʨʘʞʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʨʞʘʚʯʠʥʦʡ ʩʥʠʞʘʣʘʩʴ ʥʘ 57,5%, ʘ ʧʦʨʘʞʝʥʥʦʩʪʴ ʤʦʟʘʠʢʦʡ ʥʝ 

ʩʥʠʞʘʣʘʩʴ.  

ʉʘʤʫʶ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʠʣʘ ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʚʝʛʝʪʠʨʫʶʱʠʭ 

ʨʘʩʪʝʥʠʡ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1 + 38ï22 (4 ʚʘʨʠʘʥʪ). ɺʦʟʙʫʜʠʪʝʣʠ ʬʫʟʘʨʠʦʟʘ, ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʠ 

ʙʘʢʪʝʨʠʦʟʘ ʥʘ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʣʠʩʴ, ʘ ʧʦʨʘʞʝʥʥʦʩʪʴ ʧʝʨʦʥʦʩʧʦʨʦʟʦʤ ʠ 

ʨʞʘʚʯʠʥʦʡ ʩʥʠʞʘʣʘʩʴ ʥʘ 18,0% ʠ 67,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʦʟʙʫʜʠʪʝʣʝʡ ʤʦʟʘʠʢʠ ʦʙʨʘʙʦʪʢʘ ʩʤʝʩʴʶ 

ʰʪʘʤʤʦʚ ʥʝ ʧʦʜʘʚʣʷʣʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʦʩʝʚʘʭ ʚʠʢʠ 

ʦʟʠʤʦʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʥʘ 3 

ʚʘʨʠʘʥʪʝ (ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1 + 38ï22). ʇʨʦʪʠʚ 

ʬʫʟʘʨʠʦʟʘ, ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʠ ʙʘʢʪʝʨʠʦʟʘ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 100%, ʧʨʦʪʠʚ ʨʞʘʚʯʠʥʳ ï 95,7%, ʧʨʦʪʠʚ 

ʧʝʨʦʥʦʩʧʦʨʦʟʘ ï 42,7% ʠ ʧʨʦʪʠʚ ʤʦʟʘʠʢʠ ï ʚʩʝʛʦ 6,9%. 

ʅʝʩʢʦʣʴʢʦ ʥʠʞʝ ʙʳʣʠ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ 1 ʚʘʨʠʘʥʪʝ (ʠʥʦʢʫʣʷʮʠʷ 

ʩʝʤʷʥ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʰʪʘʤʤʦʤ 17ï1): ʧʨʦʪʠʚ ʬʫʟʘʨʠʦʟʘ ï 94,3%, 

ʧʝʨʦʥʦʩʧʦʨʦʟʘ ï 25,6%, ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ï 97,8%, ʨʞʘʚʯʠʥʳ ï 82,7%, ʙʘʢʪʝʨʠʦʟʘ ï 100 % ʠ 

ʤʦʟʘʠʢʠ ï 4,4%. 

ɿʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʚʘʨʠʘʥʪʝ 2 (ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ 

ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʰʪʘʤʤʦʤ 38ï22). ʅʘ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 43,4% ʧʨʦʪʠʚ ʬʫʟʘʨʠʦʟʘ ʜʦ 1,4% ʧʨʦʪʠʚ ʤʦʟʘʠʢʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʜʧʦʩʝʚʥʘʷ ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ 

ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʣʘ ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚʠʢʠ ʦʟʠʤʦʡ, ʯʪʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʝʝ ʨʦʩʪʝ, ʨʘʟʚʠʪʠʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʇʦʨʘʞʝʥʥʦʩʪʴ ʙʦʣʝʟʥʷʤʠ, % 

ˉ ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 
ɺʠʜ  

ʦʙʨʘʙʦʪʢʠ ʬʫʟʘ-

ʨʠʦʟ 

ʧʝʨʦʥʦʩ-

ʧʦʨʦʟ 

ʤʫʯʥʠ-

ʩʪʘʷ ʨʦʩʘ 

ʨʞʘʚ-

ʯʠʥʘ 

ʙʘʢʪʝ-

ʨʠʦʟ 

ʤʦ-

ʟʘʠʢʘ 

1. ʂʦʥʪʨʦʣʴ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 20,2 42,7 38,5 71,1 26,4 15,9 

2. ʐʪʘʤʤ 17ï1 1,4 31,9 0,65 13,6 0,0 15,3 

3. ʐʪʘʤʤ 38ï22 12,0 40,9 26,4 51,3 16,2 15,1 

4. 
ʉʤʝʩʴ ʰʪ.  
17ï1 + 38ï22 

ʧʨʝʜʧʦʩʝʚ. ʦʙ-

ʨʘʙ. ʩʝʤʷʥ + 

ʦʧʨʳʩ. ʨʘʩʪ. 
0,0 24,7 0,0 3,7 0,0 14,9 

 ʅʉʈ05  7,8 7,0 20,7 9,6 16,0 0,1 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % 

1. ʐʪʘʤʤ 17ï1 94,3 25,6 97,8 82,7 100 4,4 

2. ʐʪʘʤʤ 38ï22 43,4 4,5 35,0 22,3 42,8 1,45 

3. 
ʉʤʝʩʴ ʰʪ.  
17ï1 + 38ï22 

ʧʨʝʜʧʦʩʝʚʥʘʷ 

ʦʙʨʘʙʦʪʢʘ  

ʩʝʤʷʥ 
100 42,7 100 95,7 100 6,9 

 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               19 

ʃʫʯʰʝ ʨʦʩʣʠ ʠ ʨʘʟʚʠʚʘʣʠʩʴ ʨʘʩʪʝʥʠʷ 2 ʠ 3 ʚʘʨʠʘʥʪʦʚ (ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ 

ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʰʪʘʤʤʦʤ 17ï1 ʠ ʰʪʘʤʤʦʤ 38ï22), ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ 

ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʥʘ 2,3 ʩʤ ʠ ʯʠʩʣʘ ʧʦʙʝʛʦʚ ʥʘ 1,9; ʥʘ 2,5 ʩʤ ʠ ʯʠʩʣʘ ʧʦʙʝʛʦʚ ʥʘ 0,9 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʪʘʙʣ. 3). 
 

ʊʘʙʣʠʮʘ 3 ï ʈʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʚʠʢʠ ʦʟʠʤʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʦʪʢʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ 

(ʩʨʝʜʥʝʝ ʟʘ 2016ï2018 ʛʛ.) 

 
ʍʦʨʦʰʦ ʨʦʩʣʠ ʠ ʨʘʟʚʠʚʘʣʠʩʴ ʨʘʩʪʝʥʠʷ ʥʘ 4 ʚʘʨʠʘʥʪʝ (ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ 

ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1+38ï22). ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʥʘ ʵʪʦʤ ʚʘʨʠʘʥʪʝ 

ʩʦʩʪʘʚʣʷʣʘ 19 ʩʤ, ʯʠʩʣʦ ʧʦʙʝʛʦʚ 10,2, ʯʪʦ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʘ 5,2 ʩʤ, ʘ 

ʯʠʩʣʦ ʧʦʙʝʛʦʚ ʥʘ 3,9 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʫʣʫʯʰʝʥʠʶ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʚʠʢʠ ʦʟʠʤʦʡ ʚ 

ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʧʦʚʳʰʘʣʦ ʠ ʧʨʦʮʝʥʪ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʨʘʩʪʝʥʠʡ. ʆʥ ʧʦʚʳʩʠʣʩʷ ʥʘ 2 ʚʘʨʠʘʥʪʝ 

(ʦʙʨʘʙʦʪʢʘ ʰʪʘʤʤʦʤ 17ï1) ʥʘ 7,7%; ʥʘ 3 ʚʘʨʠʘʥʪʝ (ʦʙʨʘʙʦʪʢʘ ʰʪʘʤʤʦʤ 38ï22) ï ʥʘ 4,3 % ʠ 4 

ʚʘʨʠʘʥʪʝ (ʦʙʨʘʙʦʪʢʘ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1+38ï22) ï ʥʘ 12,5 %. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʳ ʦʢʘʟʳʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʚʝʛʝʪʘʮʠʠ ʚʠʢʠ ʦʟʠʤʦʡ. ʆʥʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʤʦʱʥʦʛʦ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʧʦʚʳʰʝʥʠʶ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʠʢʠ ʦʟʠʤʦʡ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʙʦʣʝʟʥʝʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʠʢʨʦʙʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʫʨʦʞʘʡ ʩʝʤʷʥ 

ʚʠʢʠ ʦʟʠʤʦʡ ʧʦʚʳʩʠʣʩʷ ʥʘ 2 ʚʘʨʠʘʥʪʝ (ʦʙʨʘʙʦʪʢʘ ʰʪʘʤʤʦʤ 17ï1) ʥʘ 0,36 ʪ/ʛʘ, ʠʣʠ ʥʘ 27,4 %; ʥʘ 3 

ʚʘʨʠʘʥʪʝ (ʦʙʨʘʙʦʪʢʘ ʰʪʘʤʤʦʤ 38ï22) ʥʘ 0,17 ʪ/ʛʘ, ʠʣʠ 12,9 %. 

ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʩʝʤʷʥ ʚʠʢʠ ʦʟʠʤʦʡ ʙʳʣ ʧʦʣʫʯʝʥ ʥʘ 4 ʚʘʨʠʘʥʪʝ 4 (ʦʙʨʘʙʦʪʢʘ ʩʤʝʩʴʶ 

ʰʪʘʤʤʦʚ 17ï1+38ï22) ï 1,90 ʪ/ʛʘ. ʇʨʠ ʵʪʦʤ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʩʦʩʪʘʚʠʣʘ 0,59 ʪ/ʛʘ, ʠʣʠ 45,0 %. 

 

ɺʳʚʦʜʳ 

1. ʀʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʚʠʢʠ ʦʟʠʤʦʡ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ 

ʤʠʢʨʦʙʥʳʤʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʤʦʱʥʦʛʦ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʧʦʚʳʰʘʝʪ ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʴ, ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ.  

2. ʊʘʢʘʷ ʦʙʨʘʙʦʪʢʘ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1+38ï22 ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʝʪ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʬʫʟʘʨʠʦʟʘ, ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʠ ʙʘʢʪʝʨʠʦʟʘ, ʩʥʠʞʘʝʪ ʧʦʨʘʞʝʥʥʦʩʪʴ ʧʝʨʦʥʦʩʧʦʨʦʟʦʤ ʥʘ 18,5 %, ʘ 

ʨʞʘʚʯʠʥʦʡ ʥʘ 68,4 %, ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʩ 1,31 ʪ/ʛʘ ʜʦ 1,9 ʪ/ʛʘ, ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʧʨʠ 

ʵʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 0,59 ʪ/ʛʘ, ʠʣʠ 45 %. 
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ʇʦʢʘʟʘʪʝʣʠ ʇʨʠʙʘʚʢʘ 

 ̄ ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ʚʳʩʦʪʘ ʨʘʩ-

ʪʝʥʠʡ, ʩʤ 

ʯʠʩʣʦ ʧʦ-

ʙʝʛʦʚ (ʚʝʪ-

ʚʝʡ), ʰʪ. 

ʧʝʨʝʟʠʤʦ-
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ʋʨʦʞʘʡ-
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A.I. Khudieva, A.A. Sabanova, A.T. Farniev. INFLUENCE OF BIOPREPARATIONS ON 

NITROGEN -FIXING ACTIVITY, DISEASE RESISTANCE AND PRODUCTIVITY OF WINTER 

VETCH.  

 
Winter vetch is an adaptive legume crop, the cultivation of which contributes to the preservation and 

improvement of soil fertility, due to its ability to fix nitrogen from the atmosphere in symbiosis with nodule bacteria. 

In this regard, in the environment of the foothill zone of RNO-Alania on the Kirovsky state rarity plot, studies have 

been conducted to determine the effect of microbial biologics on nitrogen-fixing activity, disease resistance and 

productivity of winter vetch. It was found that the maximum number of nodules was formed in the flowering phase 

and was 28.9-36.4 pcs. per plant weighing 64.3ï79.1 mg. Formed a more powerful symbiotic apparatus improved 

nitrogen nutrition of winter vetch plants. At the same time, seeds inoculation and spraying of vegetative plants of 

strain 17-1; 38-22 and the mixture of strains 17-1+38-22 contributed to an increase in the number of nodules by: 3.5; 

1.8 and 7.5 pcs. per plant and nodule weight by 5.1; 1.5 and 14.8 mg. Similar treatment of winter vetch seeds and 

vegetative plants with the mixture of strains 17-1 + 38-22 completely inhibited the agents of fusariosis, powdery 

mildew and bacteriosis, and the prevalence of downy mildew and rust decreased by 18.0 and 67.4 %. The agents 

inhibition improved the plants growth and development. Plants growth increased by 5.2 cm, the number of sprouts ï 

by 3.9 and the percentage of overwintered plants by 12.5 %. As a result of this multifunctional effect of microbial 

preparations on winter vetch seeds and plants the seeds yield increased: by 0.36 t/ha or 27.4 % in case of treatment 

with strain 17-1; by 0.17 t/ha or 12.9 % in case of treatment with strain 38-22; by 0.59 t/ha or 45.0% in case of 

treatment with a mixture of strains 17-1 + 38-22 and amounted to 1.90 t/ha. 

  
Keywords: winter vetch, biopreparations, strains, inoculation, spraying, nodules, nitrogen-fixing activity, 

disease resistance, yield. 
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ɺʃɸɻʆʆɹɽʉʇɽʏɽʅʅʆʉʊʔ ʀ ʋʈʆɾɸʁʅʆʉʊʔ ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ  

ɺ ʈɸɿʅʓʍ ɿʆʅɸʍ ʉʊɸɺʈʆʇʆʃʔʉʂʆɻʆ ʂʈɸʗ 
 
ɺ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʩʝʚʦʚ ʚʣʘʛʦʡ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʫʨʦʞʘʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2009ï2010 ʛʛ. ʚ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʥʘ ʇʨʠʢʫʤʩʢʦʡ ʦʧʳʪʥʦ-

ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ ʠ ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʚ ʉʅʀʀʉʍ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ 
ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʠ ʟʦʥʘʤ 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ. ɿʘʧʘʩʳ ʚʣʘʛʠ ʚ 1 ʤ ʩʣʦʝ ʧʦʯʚʳ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʚ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ, ʩʦʩʪʘʚʣʷʣʠ 75-108, ʘ ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 103-128 ʤʤ. ʂ ʢʦʥʮʫ ʦʩʝʥʠ 

ʟʘʧʘʩʳ ʚʣʘʛʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʧʦʣʥʷʣʠʩʴ ʚ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʪʦʣʴʢʦ ʧʦ ʧʦʣʫʧʘʨʫ (18,1 ʤʤ), ʪʦʛʜʘ ʢʘʢ ʚ 

ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʦ ʚʩʝʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ (20,8-33,1 ʤʤ). ʂ ʥʘʯʘʣʫ ʚʝʩʝʥʥʝʡ 

ʚʝʛʝʪʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʝʸ ʟʘʧʘʩʳ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʧʦ ʟʘʥʷʪʦʤʫ ʧʘʨʫ (144,1 ʤʤ), ʚ 

ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʦ ʧʦʣʫʧʘʨʫ (163,6 ʤʤ). ʇʨʠʨʘʱʸʥʥʳʡ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʟʘʧʘʩ ʚʣʘʛʠ ʧʦ 

ʵʪʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʩʦʩʪʘʚʣʷʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 53,6 ʠ 27,6 ʤʤ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʫʩʚʦʝʥʠʷ ʦʩʘʜʢʦʚ 

ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ 0,31 ʠ 0,16. ʉʘʤʳʝ ʙʦʣʴʰʠʝ ʦʙʱʠʝ ʧʦʪʝʨʠ ʚʣʘʛʠ ʚʦ ʚʩʝʭ ʟʦʥʘʭ ʙʳʣʠ ʧʦ ʯʠʩʪʦʤʫ 

ʧʘʨʫ (446,5 ʠ 530,6 ʤʤ). ʅʘ ʚʩʝʭ ʬʦʥʘʭ ʧʠʪʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʧʦ ʯʠʩʪʦʤʫ ʧʘʨʫ: 

3,67 ʪ/ʛʘ ʚ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʠ 4,76 ʪ/ʛʘ ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. ʇʦ ʟʘʥʷʪʦʤʫ ʧʘʨʫ ʚ 

ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʩʦʙʨʘʥʦ ʥʘ 0,30 ʪ/ʛʘ, ʘ ʧʦ ʧʦʣʫʧʘʨʫ ʥʘ 1,57 ʪ/ʛʘ ʟʝʨʥʘ ʤʝʥʴʰʝ, ʯʝʤ ʧʦ ʯʠʩʪʦʤʫ ʧʘʨʫ. 

ʅʝʜʦʙʦʨ ʟʝʨʥʘ ʧʦ ʵʪʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

0,99 ʠ 2,25 ʪ/ʛʘ. ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʣʘʛʠ ʧʦʩʝʚʘʤʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ 

ʦʙʨʘʟʦʚʘʥʠʝ 1 ʪ ʫʨʦʞʘʷ ʟʝʨʥʘ ʙʳʣʦ ʧʦ ʯʠʩʪʦʤʫ ʧʘʨʫ. ʇʦ ʤʝʨʝ ʫʭʫʜʰʝʥʠʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʣʘʛʠ ʫʤʝʥʴʰʘʣʘʩʴ, ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚʦʟʨʘʩʪʘʣ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ, 

ʟʦʥʘ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʟʝʤʣʝʜʝʣʠʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʚʝʜʫʱʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʟʝʨʥʘ. ʅʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ: ʟʘʩʫʭʠ, ʩʫʭʦʚʝʠ ʠ ʧʳʣʴʥʳʝ ʙʫʨʠ. ɿʘ ʧʝʨʠʦʜ ʩ 1955 ʧʦ 

2017 ʛʛ. ʚʳʷʚʣʝʥʦ 15 ʣʝʪ ʩ ʩʦʚʤʝʩʪʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʷʚʣʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʥʝʜʦʙʦʨʫ (36-74%) ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ[1-3]. ɺ 

ʧʦʣʫʧʫʩʪʳʥʥʳʭ (ɻʊʂ < 0,7) ʠ ʩʫʭʦʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʘʭ (ɻʊʂ 0,7-0,9) ʧʦʣʫʯʘʶʪ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ 

(56%) ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʟʝʨʥʘ. ʇʦʵʪʦʤʫ ʧʦʜʙʦʨ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʩʝʚʦʚ ʚʣʘʛʦʡ 

ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ [4]. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʠ ʥʘ 20-40% 

ʫʚʝʣʠʯʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ, ʥʘ 15-20% ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʩʘʤʦʡ ʧʦʯʚʳ ʠ ʧʦʚʳʰʘʝʪ 

ʦʢʫʧʘʝʤʦʩʪʴ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ [5].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʠʟʫʯʝʥʠʝ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʠ ʟʦʥʘʤ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ. ɿʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʢʣʶʯʘʣʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʟʘʧʘʩʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ, ʦʙʱʝʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ 

ʙʘʣʘʥʩʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʧʦʣʥʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚʣʘʛʠ. 

ʄʝʪʦʜʳ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʦʪʜʝʣʝ ʟʝʤʣʝʜʝʣʠʷ 

ʇʨʠʢʫʤʩʢʦʡ ʦʧʳʪʥʦ-ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ ʚ 2009ï2010 ʛʛ. ʚ 6-ʧʦʣʴʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ: ʵʩʧʘʨʮʝʪ ʥʘ 

ʟʝʣʝʥʳʡ ʢʦʨʤ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʯʠʩʪʳʡ ʧʘʨ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʷʨʦʚʦʡ 

ʷʯʤʝʥʴ + ʵʩʧʘʨʮʝʪ. ʆʧʳʪʥʳʡ ʫʯʘʩʪʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʦʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʧʘʭʦʪʥʦʤ 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               22 

ʩʣʦʝ ʛʫʤʫʩʘ 1,49-1,73% (ʧʦ ʊʶʨʠʥʫ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʎʀʅɸʆ), ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʝʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ (24 ʤʛ/ʢʛ), ʧʦʚʳʰʝʥʥʦʡ ï ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ (400 ʤʛ/ʢʛ) ʠ 

ʚʳʩʦʢʦʡ ʥʠʪʨʠʬʠʢʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ (20-25 ʤʛ N - Nʆ
3
/ʢʛ). ʂʣʠʤʘʪ ʩʨʝʜʥʝ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 3758ʦʉ, ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ - 1937ʦʉ. ʉʨʝʜʥʷʷ ʤʥʦʛʦʣʝʪʥʷʷ ʛʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ 1981ï2010 ʛʛ. 

ʩʦʩʪʘʚʣʷʝʪ 431 ʤʤ. ʅʘʠʙʦʣʴʰʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʘʝʪ ʚ ʚʠʜʝ ʣʠʚʥʝʚʳʭ ʜʦʞʜʝʡ ʚ ʤʘʝ-ʠʶʣʝ.  

ɺ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʦʣʝ 

ʦʪʜʝʣʘ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʉʅʀʀʉʍ. ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ 

ʫʯʘʩʪʢʘ ï ʯʝʨʥʦʟʝʤ ʪʠʧʠʯʥʳʡ ʤʠʮʝʣʣʷʨʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ ʩʨʝʜʥʷʷ (18-20 ʤʛ/ʢʛ ʧʦʯʚʳ), ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ ï ʩʨʝʜʥʷʷ (180-200 ʤʛ/ʢʛ 

ʧʦʯʚʳ). ʅʠʪʨʠʬʠʢʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ 20-30 ʤʛ/ʢʛ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ï 0,27%, 

ʛʫʤʫʩʘ ʦʢʦʣʦ 5%. ɺʝʩʥʘ ʫʤʝʨʝʥʥʦ ʪʝʧʣʘʷ ʠʣʠ ʭʦʣʦʜʥʘʷ. ʃʝʪʦ ʞʘʨʢʦʝ, ʩʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʰʝ 10ʦʉ ʩʦʩʪʘʚʣʷʝʪ 170-180 ʜʥʝʡ. ʉʫʤʤʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 3000-3200ʦʉ. ɿʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʩ ɻʊʂ 0,8-

1,1. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 545 ʤʤ, ʠʟ ʥʠʭ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʚʳʧʘʜʘʝʪ 222 ʤʤ. 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ: ʯʠʩʪʳʡ ʧʘʨ, ʟʘʥʷʪʦʡ ʧʘʨ (ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ - ʚʠʢʦʦʚʩʷʥʘʷ ʩʤʝʩʴ, ʚ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ - ʵʩʧʘʨʮʝʪ ʥʘ ʟʝʣʝʥʫʶ ʤʘʩʩʫ), ʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘ. ʌʦʥ ʧʠʪʘʥʠʷ ʚʢʣʶʯʘʣ ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ) ʠ ʚʘʨʠʘʥʪ ʩ 

ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɺ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʚʥʦʩʠʣʠ N
60
P

60
 ʜʨʦʙʥʦ: ʧʦʜ 

ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ - N
12
P

60 
(ʘʤʤʦʬʦʩ), ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʩʝʷʣʢʦʡ - N

24
 (ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ) ʠ ʚ ʬʘʟʫ 

ʢʦʣʦʰʝʥʠʷ - N
24
 (ʤʦʯʝʚʠʥʘ). ɺ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʧʦʜ 

ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ ʧʦʩʣʝ ʯʠʩʪʦʛʦ ʠ ʟʘʥʷʪʦʛʦ ʧʘʨʘ ʚ ʜʦʟʝ N
35
P

40
, ʧʦʜ ʚʪʦʨʫʶ ʦʟʠʤʫʶ 

ʧʰʝʥʠʮʫ ʧʦʩʣʝ ʟʘʥʷʪʦʛʦ ʧʘʨʘ ʚ ʜʦʟʝ N
35
. ʇʨʠʤʝʥʷʣʠʩʴ ʪʝʭʥʦʣʦʛʠʠ ʦʙʱʝʧʨʠʥʷʪʳʝ ʜʣʷ ʟʦʥ 

ʚʦʟʜʝʣʳʚʘʥʠʷ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʝʣʷʥʦʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ, ʧʦʚʪʦʨʥʦʩʪʴ ï ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. ʆʙʲʝʢʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ - ʩʨʝʜʥʝʨʘʥʥʠʝ ʩʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ: ɼʦʥʩʢʘʷ ʙʝʟʦʩʪʘʷ ʚ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʠ 

ʇʝʪʨʦʚʯʘʥʢʘ ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʠ ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ 

ʦʧʨʝʜʝʣʷʣʠ ʪʝʨʤʦʩʪʘʪʥʦ-ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʦ ɼʦʩʧʝʭʦʚʫ [6], 

ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʫ AgCStat ʜʣʷ Excel.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʋʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʢʨʘʝ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʦʩʝʥʥʠʤʠ ʠ 

ʟʠʤʥʠʤʠ ʦʩʘʜʢʘʤʠ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʢ ʩʝʚʫ ʠ ʚʨʝʤʝʥʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷ 

ʚʝʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʙʱʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘ ʜʘʪʳ ʢʦʣʦʰʝʥʠʷ ʠ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ 

ʟʝʨʥʘ. ɺʳʩʦʢʘ ʜʦʣʷ ʚʣʠʷʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ (ʦʩʦʙʝʥʥʦ ʚ ʤʘʨʪʝ, ʤʘʝ ʠ ʠʶʥʝ). ʉʘʤʘʷ ʩʠʣʴʥʘʷ ʩʚʷʟʴ ʫʨʦʞʘʷ ʠʤʝʝʪʩʷ ʩ ʥʘʢʦʧʣʝʥʠʝʤ 

ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʘʢʪʠʚʥʦʡ 

ʚʝʛʝʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʦʩʘʜʢʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ [7]. 

ɺ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʢʨʘʷ ʚ 60% ʣʝʪ ʚʝʩʴ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ (ʩ ʠʶʣʷ ʧʦ ʦʢʪʷʙʨʴ) 

ʟʘʩʫʰʣʠʚ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʠʣʴʥʳʭ ʠ ʦʯʝʥʴ ʩʠʣʴʥʳʭ ʟʘʩʫʭ, ʪʦʛʜʘ ʢʘʢ ʚʝʩʴ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ (ʩ ʘʧʨʝʣʷ ʧʦ ʠʶʥʴ) ʟʘʩʫʰʣʠʚ ʣʠʰʴ ʚ 10,7% ʣʝʪ. ʂʘʞʜʳʡ ʪʨʝʪʠʡ ʛʦʜ ʚʝʩʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʩ ʘʧʨʝʣʷ ʧʦ ʦʢʪʷʙʨʴ ʟʘʩʫʰʣʠʚ [8-10]. ʇʦʵʪʦʤʫ ʠʤʝʝʪ ʩʤʳʩʣ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʪʴʩʷ 

ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 2009ï2010 ʛʛ. ʠʤʝʥʥʦ ʚ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʢʘʢ ʙʦʣʝʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ.  

ɺ 2009 ʛʦʜʫ ʧʦʩʝʚ ʧʨʦʚʝʣʠ 10 ʦʢʪʷʙʨʷ. ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʙʳʣʠ 

ʭʦʨʦʰʠʤʠ: ʦʪ 21,7 ʜʦ 23,5 ʤʤ. ɺʩʭʦʜʳ ʧʦ ʚʩʝʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʦʪʤʝʯʝʥʳ ʥʘ 7-9 ʜʝʥʴ, ʜʨʫʞʥʳʝ 

ʠ ʨʘʚʥʦʤʝʨʥʳʝ. ɺ ʟʠʤʫ ʧʦʩʝʚʳ ʫʰʣʠ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ, ʦʙʨʘʟʦʚʘʚ ʧʦ 2-4 ʩʪʝʙʣʷ ʥʘ ʨʘʩʪʝʥʠʝ. ɿʠʤʘ 

ʦʢʘʟʘʣʘʩʴ ʢʦʨʦʪʢʦʡ: ʚʩʝʛʦ 53 ʜʥʷ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʫʟʣʘ ʢʫʱʝʥʠʷ ʥʠʞʝ - 6ʦʉ ʥʝ 

ʦʧʫʩʢʘʣʘʩʴ. ʆʩʘʜʢʦʚ ʟʘ ʟʠʤʫ ʚʳʧʘʣʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 148% ʦʪ ʥʦʨʤʳ. ʇʝʨʠʦʜ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʡ 

ʚʝʛʝʪʘʮʠʠ ʧʨʦʭʦʜʠʣ ʧʨʠ ʥʝʫʩʪʦʡʯʠʚʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ. ɺ ʤʘʨʪʝ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳʩʠʣʘ ʥʦʨʤʫ ʥʘ 2,5ʦʉ, ʚ ʘʧʨʝʣʝ ʠ ʤʘʝ ʦʥʘ ʙʳʣʘ ʥʠʞʝ ʥʦʨʤʳ ʥʘ 1,3 ʠ 1,2ʦʉ, ʘ ʚ 

ʠʶʥʝ - ʥʘ 2,3ʦʉ ʚʳʰʝ ʥʦʨʤʳ. ʆʩʘʜʢʠ, ʚ ʢʦʣʠʯʝʩʪʚʝ 87,7% ʦʪ ʥʦʨʤʳ, ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺ ʤʘʨʪʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʧʨʝʚʳʩʠʣʦ ʥʦʨʤʫ ʥʘ 56,0%, ʚ ʘʧʨʝʣʝ ʠ ʠʶʥʝ ʥʝʜʦʙʦʨ 

ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣ 44,0 ʠ 27,2%, ʚ ʤʘʝ - ʥʘ ʫʨʦʚʥʝ ʥʦʨʤʳ. ʏʝʨʝʜʦʚʘʥʠʝ ʩʫʭʠʭ ʠ ʞʘʨʢʠʭ ʩ 

ʫʚʣʘʞʥʸʥʥʳʤʠ ʠ ʧʨʦʭʣʘʜʥʳʤʠ ʜʝʢʘʜʘʤʠ ʦʢʘʟʘʣʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ 

ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʦʩʦʙʝʥʥʦ ʧʦ ʥʝʧʘʨʦʚʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʦʪʤʝʯʝʥʦ 26 

ʜʥʝʡ ʩʦ ʩʣʘʙʳʤʠ ʠ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʫʭʦʚʝʷʤʠ ʠ 6 ʜʥʝʡ ʩ ʠʥʪʝʥʩʠʚʥʳʤʠ ʠ ʦʯʝʥʴ 

ʠʥʪʝʥʩʠʚʥʳʤʠ. ʑʫʧʣʦʩʪʴ ʟʝʨʥʘ - 26%. 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               23 

ɺ 2010 ʛʦʜʫ ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ ʧʦʩʝʷʣʠ 5 ʦʢʪʷʙʨʷ. ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ 0-20 ʩʤ ʩʣʦʝ 

ʧʦʯʚʳ ʥʘ ʤʦʤʝʥʪ ʧʦʩʝʚʘ ʙʳʣʠ ʭʦʨʦʰʠʤʠ: ʥʘ ʧʘʨʦʚʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʭ - 21,4-27,6 ʤʤ, ʥʘ 

ʥʝʧʘʨʦʚʳʭ - 26,7 ʤʤ. ɺʩʭʦʜʳ ʧʦʷʚʠʣʠʩʴ ʥʘ 7-8 ʜʝʥʴ, ʜʨʫʞʥʳʝ ʠ ʨʘʚʥʦʤʝʨʥʳʝ. ʇʦʩʣʝʧʦʩʝʚʥʦʡ 

ʧʝʨʠʦʜ ʙʳʣ ʪʸʧʣʳʤ (ʥʘ 2,7ʦʉ ʚʳʰʝ ʥʦʨʤʳ), ʢʨʦʤʝ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʥʦʷʙʨʷ, ʢʦʛʜʘ ʙʳʣʦ ʭʦʣʦʜʥʝʝ ʥʘ 

1,0ʦʉ. ʆʩʘʜʢʦʚ ʚ ʦʢʪʷʙʨʝ ʚʳʧʘʣʦ ʚʩʝʛʦ 23,7%, ʚ ʥʦʷʙʨʝ 149,0% ʦʪ ʥʦʨʤʳ. ɺ ʟʠʤʫ ʧʦʩʝʚʳ ʫʰʣʠ ʚ 

ʬʘʟʝ ʢʫʱʝʥʠʷ, ʦʙʨʘʟʦʚʘʚ ʧʦ 2-4 ʩʪʝʙʣʷ ʥʘ ʨʘʩʪʝʥʠʝ. ɿʠʤʘ ʙʳʣʘ ʢʦʨʦʪʢʦʡ ï 42 ʜʥʷ, ʚʣʘʞʥʦʡ, ʩ 

ʥʝʫʩʪʦʡʯʠʚʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ. ʆʩʘʜʢʦʚ ʟʘ ʟʠʤʫ ʚʳʧʘʣʦ 270,8%. ʆʪʪʝʧʝʣʠ - 18 ʜʥʝʡ. 

ʇʦʯʚʘ ʦʩʪʘʚʘʣʘʩʴ ʪʘʣʦʡ. ɻʠʙʝʣʠ ʧʦʩʝʚʦʚ ʥʝ ʙʳʣʦ. ʇʝʨʠʦʜ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʧʨʦʭʦʜʠʣ ʥʘ ʬʦʥʝ 

ʧʦʚʳʰʝʥʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ: ʚ ʘʧʨʝʣʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʥʠʤʘʣʘʩʴ ʚʳʰʝ ʥʦʨʤʳ ʥʘ 1,1ʦʉ, ʚ 

ʤʘʝ ï ʥʘ 1,5ʦʉ, ʚ ʠʶʥʝ ï ʥʘ 4,6ʦʉ. ʆʩʘʜʢʦʚ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚʳʧʘʣʦ 85,4% ʦʪ ʥʦʨʤʳ. ɺʳʧʘʜʘʣʠ ʦʥʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦ: ʚ ʘʧʨʝʣʝ - 70,7%, ʚ ʤʘʝ ï 173,1%, ʚ ʠʶʥʝ ï 16,8%. ʅʝʜʦʙʦʨ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʥʘʣʠʚʘ 

ʟʝʨʥʘ ʧʨʠʚʸʣ ʢ ʱʫʧʣʦʩʪʠ ʟʝʨʥʘ (ʜʦ 19%). ʆʪʤʝʯʝʥʦ 4 ʜʥʷ ʩʦ ʩʨʝʜʥʠʤʠ ʠ 6 ʜʥʝʡ ʩ ʠʥʪʝʥʩʠʚʥʳʤʠ 

ʩʫʭʦʚʝʷʤʠ. 

ɺ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʦʩʝʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʦʚʝʣʠ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʚ 

ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ ʧʨʠ ʩʭʦʜʥʦʡ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɺ 2009 ʛʦʜʫ, ʚʦ 

ʚʨʝʤʷ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʚʝʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ (ɺɺɺɺ), ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʙʳʣʠ 

ʭʦʨʦʰʠʤʠ. ɺ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʠʩʴ ʚʦʟʚʨʘʪʥʳʝ ʭʦʣʦʜʘ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʟʘʤʦʨʦʟʢʘʤʠ. 

ʇʦʩʣʝ ʢʦʣʦʰʝʥʠʷ ʠ ʜʦ ʬʘʟʳ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ ʥʝ 

ʦʪʤʝʯʘʣʦʩʴ. ɺ ʢʦʥʮʝ ʧʝʨʠʦʜʘ ʥʘʣʠʚʘ ʟʝʨʥʘ ʨʘʩʪʝʥʠʷ ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʝʡʩʪʚʠʶ ʚʦʟʜʫʰʥʦʡ ʟʘʩʫʭʠ.  

ʄʘʨʪ 2010 ʛʦʜʘ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ. ɺʝʛʝʪʘʮʠʷ ʚʦʟʦʙʥʦʚʠʣʘʩʴ 15-16 ʤʘʨʪʘ. ɺ ʘʧʨʝʣʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ 

ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ: ʪʝʧʣʘ ʠ ʚʣʘʛʠ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ. ɺ ʧʝʨʚʦʡ ʜʝʢʘʜʝ 

ʤʘʷ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʙʳʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʠʟ-ʟʘ ʞʘʨʢʦʡ ʠ ʩʫʭʦʡ ʧʦʛʦʜʳ. 

ɿʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʦʮʝʥʠʚʘʣʠʩʴ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ (98-123 ʤʤ). ɺʪʦʨʘʷ ʠ ʪʨʝʪʴʷ 

ʜʝʢʘʜʘ ʤʘʷ ʦʪʣʠʯʘʣʠʩʴ ʦʙʠʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ (71 ʤʤ) ʠ ʧʣʘʚʥʳʤ ʥʘʨʘʩʪʘʥʠʝʤ ʪʝʧʣʘ. ʅʘʯʘʣʦ ʠʶʥʷ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ. ʅʘʣʠʚ ʟʝʨʥʘ ʧʨʦʭʦʜʠʣ 

ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (22,8ʦʉ).  

ɿʘʧʘʩʳ ʚʣʘʛʠ ʚ 1 ʤ ʩʣʦʝ ʧʦʯʚʳ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ, ʩʦʩʪʘʚʣʷʣʠ 75-108, ʘ ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 103-128 

ʤʤ (ʪʘʙʣ. 1). ʂʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ ʚ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʧʦ ʯʠʩʪʦʤʫ ʧʘʨʫ 

ʥʘ 19,7 ʤʤ, ʧʦ ʟʘʥʷʪʦʤʫ ʧʘʨʫ ï 13,5 ʤʤ ʠ ʧʦ ʧʦʣʫʧʘʨʫ ï 27,9 ʤʤ. ʂ ʢʦʥʮʫ ʦʩʝʥʠ ʟʘʧʘʩʳ ʚʣʘʛʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʧʦʣʥʷʣʠʩʴ ʚ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʪʦʣʴʢʦ ʧʦ ʧʦʣʫʧʘʨʫ (18,1 ʤʤ), ʘ ʚ ʟʦʥʝ 

ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʦ ʚʩʝʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ (20,8-33,1 ʤʤ). 
 

ʊʘʙʣʠʮʘ 1 ï ʕʣʝʤʝʥʪʳ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ  

ʧʦ ʨʘʟʣʠʯʥʳʤ ʟʦʥʘʤ ʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʟʘ 2009ï2010 ʛʛ., ʤʤ 

 

ɿʘʩʫʰʣʠʚʘʷ ʟʦʥʘ 
ɿʦʥʘ ʥʝʫʩʪʦʡʯʠʚʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʇʦʢʘʟʘʪʝʣʠ 

ʯʠʩʪʳʡ 

ʧʘʨ 

ʟʘʥʷʪʦʡ 

ʧʘʨ 

ʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘ 

ʯʠʩʪʳʡ 

ʧʘʨ 

ʟʘʥʷʪʦʡ 

ʧʘʨ 

ʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘ 

ʆʩʝʥʥʠʡ ʟʘʧʘʩ ʚʣʘʛʠ 111,0 90,5 93,3 149,0 137,5 136,0 

ʆʩʘʜʢʠ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ 157,5 157,5 157,5 164,0 164,0 164,0 

ɺʝʩʝʥʥʠʡ ʟʘʧʘʩ ʚʣʘʛʠ 128,5 144,1 124,0 155,8 141,7 163,6 

ʇʨʠʨʘʱʝʥʥʳʡ ʟʘʧʘʩ ʚʣʘʛʠ 17,5 53,6 30,7 6,8 4,2 27,6 

ʇʦʪʝʨʠ ʚʣʘʛʠ ʟʘ ʭʦʣʦʜʥʳʡ 

ʧʝʨʠʦʜ 
140,0 103,9 126,8 157,2 159,8 136,4 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʚʦʝʥʠʷ ʦʩʘʜʢʦʚ 

ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ 
0,11 0,34 0,19 0,04 0,02 0,16 

ʆʩʘʜʢʠ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ 286,5 205,5 160,5 345,8 208,8 163,8 

ɿʘʧʘʩʳ ʚʣʘʛʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ 108,5 94,5 75,0 128,2 108,0 102,9 

ʇʦʪʝʨʠ ʚʣʘʛʠ ʟʘ ʪʝʧʣʳʡ ʧʝʨʠʦʜ 306,5 255,1 209,5 373,4 242,5 224,5 

ʆʙʱʠʝ ʧʦʪʝʨʠ ʚʣʘʛʠ 446,5 359,0 336,3 530,6 402,3 360,9 

 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               24 

ʂ ʥʘʯʘʣʫ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʚʝʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʝʸ ʟʘʧʘʩʳ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 

ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʧʦ ʟʘʥʷʪʦʤʫ ʧʘʨʫ (144,1 ʤʤ), ʘ ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʦ ʧʦʣʫʧʘʨʫ 

(163,6 ʤʤ). ʇʨʠʨʘʱʸʥʥʳʡ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʟʘʧʘʩ ʚʣʘʛʠ ʧʦ ʵʪʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʩʦʩʪʘʚʣʷʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 53,6 ʠ 27,6 ʤʤ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʫʩʚʦʝʥʠʷ ʦʩʘʜʢʦʚ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ 0,31 ʠ 0,16. 

ɺ ʩʚʷʟʠ ʩ ʜʣʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʧʘʨʦʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʪʝʨʠ ʚʣʘʛʠ, ʢʘʢ ʪʸʧʣʦʛʦ ʧʝʨʠʦʜʘ, ʪʘʢ 

ʠ ʦʙʱʠʝ ʧʦʪʝʨʠ ʚʣʘʛʠ ʚʦ ʚʩʝʭ ʟʦʥʘʭ ʙʳʣʠ ʧʦ ʯʠʩʪʦʤʫ ʧʘʨʫ (446,5 ʠ 530,6 ʤʤ). 

ʂ ʫʙʦʨʢʝ ʩʨʝʜʥʠʝ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ 1 ʤ ʩʣʦʝ ʧʦʯʚʳ ʚ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʩʦʩʪʘʚʣʷʣʠ 10,8 ʤʤ, ʘ ʚ 

ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ï 18,6 ʤʤ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʣʘʛʠ ʚ 

ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʟ ʧʦʯʚʝʥʥʳʭ ʟʘʧʘʩʦʚ (55,7%), ʘ ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ ʠʟ ʦʩʘʜʢʦʚ (54,9%). ʉʨʝʜʥʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ 

ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʙʳʣ ʥʘ 0,95 ʪ/ʛʘ ʚʳʰʝ, ʯʝʤ ʚ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ. ʇʨʝʚʳʰʝʥʠʝ ʧʦ 

ʯʠʩʪʦʤʫ ʧʘʨʫ ʩʦʩʪʘʚʣʷʣʦ 1,59 ʪ/ʛʘ, ʧʦ ʟʘʥʷʪʦʤʫ ʧʘʨʫ 0,49 ʪ/ʛʘ ʠ ʧʦ ʧʦʣʫʧʘʨʫ 0,77 ʪ/ʛʘ. ʆʜʥʘʢʦ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʧʦ ʟʦʥʘʤ ʙʳʣ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤ (ʪʘʙʣ. 2).  
 

ʊʘʙʣʠʮʘ 2 ï ʉʣʘʛʘʝʤʳʝ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ  

ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʠ ʟʦʥʘʤ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʟʘ 2009ï2010 ʛʛ. 

 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʧʦ ʬʦʥʘʤ ʧʠʪʘʥʠʷ ʟʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʨʝʜʥʝʨʘʥʥʠʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʣʫʯʝʥʘ ʧʦ ʯʠʩʪʦʤʫ ʧʘʨʫ: 3,67 

ʪ/ʛʘ ʚ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʠ 4,76 ʪ/ʛʘ ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. ʇʦ ʟʘʥʷʪʦʤʫ ʧʘʨʫ ʚ 

ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ ʩʦʙʨʘʥʦ ʥʘ 0,30 ʪ/ʛʘ, ʘ ʧʦ ʧʦʣʫʧʘʨʫ ʥʘ 1,57 ʪ/ʛʘ ʟʝʨʥʘ ʤʝʥʴʰʝ, ʯʝʤ ʧʦ ʯʠʩʪʦʤʫ 

ʧʘʨʫ. ʅʝʜʦʙʦʨ ʟʝʨʥʘ ʧʦ ʵʪʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʩʦʩʪʘʚʠʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,99 ʠ 2,25 ʪ/ʛʘ (ʪʘʙʣ. 3). 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʦʙʨʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʛʦʜʘ ʠ ʟʦʥʳ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ. ʀʟ-ʟʘ ʣʫʯʰʝʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ, ʨʘʟʤʝʱʝʥʥʦʡ ʧʦ ʯʠʩʪʦʤʫ ʧʘʨʫ, ʘʙʩʦʣʶʪʥʘʷ ʧʨʠʙʘʚʢʘ ʚ ʫʨʦʞʘʝ ʟʝʨʥʘ ʧʦ ʵʪʦʤʫ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʩʦʩʪʘʚʠʣʘ ʚ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ 0,53 ʪ/ʛʘ (15,5%), ʘ ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ - 1,55 ʪ/ʛʘ (39,3%). ʇʦ ʟʘʥʷʪʦʤʫ ʧʘʨʫ ʦʥʘ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,68 ʠ 0,83 ʪ/ʛʘ 

(22,4 ʠ 25,3%), ʘ ʧʦ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝ 0,41 ʠ 1,12 ʪ/ʛʘ (21,4 ʠ 57,4%). ɹʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʟʦʥʳ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʢʫʧʘʝʤʦʩʪʴ ʢʦʪʦʨʳʭ ʚ ʩʨʝʜʥʝʤ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ 

ʩʦʩʪʘʚʠʣʘ 9,7 ʧʨʦʪʠʚ 8,4 ʢʛ ʟʝʨʥʘ ʥʘ 1 ʢʛ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ (ʜ.ʚ.). ɺ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʢʫʧʘʝʤʦʩʪʴ 1 ʢʛ ʜ.ʚ. ʫʜʦʙʨʝʥʠʡ ʟʝʨʥʦʤ ʙʳʣʘ ʧʦ ʧʦʣʫʧʘʨʫ 11,7 ʢʛ, ʘ ʚ ʟʦʥʝ 

ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʦ ʯʠʩʪʦʤʫ ʧʘʨʫ 12,9 ʢʛ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦ-

ʜʫʢʪʠʚʥʦʡ 

ʚʣʘʛʠ ʚ 1 ʤ ʩʣʦʝ 

ʧʦʯʚʳ, ʤʤ ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ 

ʢ ɺɺɺɺ 
ʧʝʨʝʜ 

ʫʙʦʨʢʦʡ 

ʆʩʘʜʢʠ ʟʘ 

ʚʝʩʝʥʥʝ- 

ʣʝʪʥʶʶ 

ʚʝʛʝʪʘʮʠʶ, 

ʤʤ 

ʀʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʚʣʘʛʠ ʠʟ 

ʧʦʯʚʝʥʥʳʭ 

ʟʘʧʘʩʦʚ, 

ʤʤ 

ʉʫʤʤʘʨ-

ʥʦʝ ʚʦʜʦ-

ʧʦʪʨʝʙʣʝ-

ʥʠʝ, ʤʤ 

ʋʨʦʞʘʡ 

ʟʝʨʥʘ, 

ʪ/ʛʘ 

ʂʦʵʬʬʠʮʠ-

ʝʥʪ ʚʦʜʦʧʦ-

ʪʨʝʙʣʝʥʠʷ, 

ʤʤ/ʪ 

ɿʘʩʫʰʣʠʚʘʷ ʟʦʥʘ 

ʏʠʩʪʳʡ ʧʘʨ 128,5 8,6 96,5 119,9 216,4 3,94 54,9 

ɿʘʥʷʪʦʡ ʧʘʨ 144,1 16,7 96,5 127,4 223,9 3,71 60,4 

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ 124,0 7,0 96,5 117,0 213,5 2,30 92,8 

ʉʨʝʜʥʝʝ 132,0 10,8 96,5 121,2 217,7 3,32 65,6 

ɿʦʥʘ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 

ʏʠʩʪʳʡ ʧʘʨ 155,8 22,2 164,5 133,6 298,1 5,53 53,9 

ɿʘʥʷʪʦʡ ʧʘʨ 141,7 16,6 164,5 125,1 289,6 4,20 69,0 

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ 163,6 17,0 164,5 146,6 311,1 3,07 101,3 

ʉʨʝʜʥʝʝ 153,7 18,6 164,5 135,1 299,6 4,27 70,2 
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ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ  

ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʢʨʘʷ ʚ 2009ï2010 ʛʛ., ʪ/ʛʘ 

 
ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʶ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʦʢʘʟʳʚʘʣʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ, ʦʩʝʥʥʠʝ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʠ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɺʚʠʜʫ ʣʫʯʰʝʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʧʘʨʦʚʳʭ ʧʦʩʝʚʦʚ ʚ ʦʩʝʥʥʝʝ ʚʨʝʤʷ ʧʦʯʚʘ ʧʦʛʣʦʱʘʣʘ ʧʦʩʪʫʧʘʶʱʫʶ ʚʣʘʛʫ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʚ 

ʤʝʥʴʰʝʤ, ʘ ʪʝʨʷʣʘ ʝʸ ʚ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʥʷʪʳʤ ʧʘʨʦʤ ʠ ʧʦʣʫʧʘʨʦʤ. ɺʦ ʚʩʝʭ 

ʟʦʥʘʭ ʠ ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʚʣʘʛʠ ʧʦʩʝʚʘʤʠ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 1 ʪ ʫʨʦʞʘʷ ʟʝʨʥʘ ʙʳʣʦ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʯʠʩʪʳʡ ʧʘʨ. ʇʦ ʤʝʨʝ 

ʫʭʫʜʰʝʥʠʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʣʘʛʠ ʫʤʝʥʴʰʘʣʘʩʴ, ʘ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚʦʟʨʘʩʪʘʣ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʟʦʥʝ 

ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. 
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ɸ.I. Khripunov, N.A. Morozov, N.A. Galushko, E.N. Obschiya. MOISTURE SUPPLY AND YIELD 

OF WINTER WHEAT IN DIFFERENT ZONES OF STAVROPOL TERRITORY.  
In dry conditions, the crops supply with moisture is crucial for the yield formation. The study was carried out in 

2009-2010 in the arid zone in Prikumskaya experimental breeding station and in the unstable moistening zone in 

Stavropol Research Institute of Agriculture. The aim of the research is to study the moisture supply of winter wheat 

ɼʦʥʩʢʘʷ ʙʝʟʦʩʪʘʷ ʇʝʪʨʦʚʯʘʥʢʘ 
ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ʌʦʥ ʧʠʪʘʥʠʷ 

2009 ʛ. 2010 ʛ. 2009 ʛ. 2010 ʛ. 

ʥʝ ʫʜʦʙʨʝʥʥʳʡ 3,37 3,45 4,00 3,97 
ʏʠʩʪʳʡ ʧʘʨ 

ʫʜʦʙʨʝʥʥʳʡ 3,76 4,12 5,64 5,42 

ʥʝ ʫʜʦʙʨʝʥʥʳʡ 2,57 3,49 2,77 3,96 
ɿʘʥʷʪʦʡ ʧʘʨ 

ʫʜʦʙʨʝʥʥʳʡ 3,13 4,29 3,56 4,83 

ʥʝ ʫʜʦʙʨʝʥʥʳʡ 1,91 1,89 2,15 1,76 
ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ 

ʫʜʦʙʨʝʥʥʳʡ 2,25 2,36 3,05 3,09 

ʅʉʈ 05 0,3 0,19 0,29 0,16 
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crops by various forecrops and zones of Stavropol territory. Moisture reserves in 1 m soil layer before sowing in the 

arid zone depending on the forecrop were 75-108, and in the unstable moisture zone ï 103-128 mm. By the end of 

autumn, moisture reserves were significantly replenished in the arid zone only by bastard fallow (18.1 mm), while in 

the unstable moisture zone by all forecrops (20.8-33.1 mm). By the beginning of spring vegetation, its maximum 

reserves were in the arid zone by seeded fallow (144.1 mm), in the unstable moisture zone ï by bastard fallow 

(163.6 mm). Increased by this time moisture reserve by these forecrops was 53,6 and 27,6 mm, respectively, with an 

assimilation coefficient of the cold period precipitation 0,31 and 0,16. The greatest total moisture losses in all zones 

were by bare fallow (446,5 and 530,6 mm). On all nutrient statuses the maximum yield is obtained by bare fallow: 

3,67 t/ha in the arid zone and 4,76 t/ha in the unstable moistening zone. In the arid zone 0.30 t/ha less is harvested 

by the seeded fallow and 1,57 t/ha of grain less by bastard fallow than by bare fallow. The lack of grain by these 

forecrops was respectively 0,99 and 2,25 t/ha in the unstable moisture zone. The most rational use of moisture with 

winter wheat crops for the formation of 1 ton of grain yield was by bare fallow. As the forecrop worsen, the 

efficiency of moisture use decreased and the water consumption coefficient increased. 

 
Keywords: moisture supply, yield, winter wheat, forecrop, cultivation area. 
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ʕʌʌɽʂʊʀɺʅʆɽ ʋɼʆɹʈɽʅʀɽ ɼʃʗ ʂʀʉʃʓʍ ʇʆʏɺ  
 
ɼʣʷ ʤʥʦʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʢʠʩʣʘʷ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ, 

ʧʦʵʪʦʤʫ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʝʝ ʥʝʡʪʨʘʣʠʟʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2016ï2017 ʛʦʜʘʭ ʚ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ ʧʦʯʚʘʭ ʫʯʝʙʥʦ-

ʦʧʳʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ɻʦʨʩʢʦʛʦ ɻɸʋ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʜʣʷ ʢʠʩʣʳʭ ʧʦʯʚ ʧʫʪʝʤ ʩʤʝʰʠʚʘʥʠʷ ʦʪʭʦʜʘ ʩʧʠʨʪʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï 

ʟʝʨʥʦʚʦʡ ʙʘʨʜʳ, ʩ ʥʝʛʘʰʝʥʦʡ ʠʟʚʝʩʪʴʶ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʠʟ ʙʘʨʜʳ, ʧʫʪʝʤ 

ʠʩʧʘʨʝʥʠʷ ʪʝʨʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ ʠʟ-ʟʘ ʚʳʜʝʣʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʩʤʝʩʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʘ ʪʘʢʞʝ ʥʝʡʪʨʘʣʠʟʫʝʪʩʷ ʢʠʩʣʘʷ ʨʝʘʢʮʠʷ ʫʜʦʙʨʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʫʩʪʘʥʦʚʣʝʥʘ ʥʦʨʤʘ ʚʥʝʩʝʥʠʷ ï 0,6-0,8 ʜʦ 1,0 ʪ/ʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʠ 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               27 

ʥʫʞʜʘʝʤʦʩʪʠ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ. ʇʦ ʚʘʨʠʘʥʪʫ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʤʝʩʠ 10-15% ʠʟʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʱʝʛʦ ʘʟʦʪʘ ʚ ʫʜʦʙʨʝʥʠʠ ʩʦʩʪʘʚʠʣʦ 2,63%, ʙʝʣʢʘ 16,4%, ʘ ʨʅ ʧʦʯʚʳ ï 9,8. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʣʠ 

ʠʟʚʝʩʪʠ ʚ ʩʤʝʩʠ ʜʦ 16-20% ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʘʟʦʪʘ ʩʥʠʞʘʣʦʩʴ ʜʦ 1,53%, ʙʝʣʢʘ ʜʦ 9,56%, ʘ ʨʅ 

ʚʦʟʨʘʩʪʘʣ ʜʦ 13,4, ʪʦ ʝʩʪʴ ʧʦʯʚʘ ʩʪʘʣʘ ʩʠʣʴʥʦ ʱʝʣʦʯʥʦʡ, ʯʪʦ ʥʝʞʝʣʘʪʝʣʴʥʦ ʜʣʷ ʨʘʩʪʝʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ 

ʵʪʦʛʦ ʫʜʦʙʨʝʥʠʷ ʥʘ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʦʡ ʧʦʯʚʝ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 2016ï2017 ʛʦʜʘʭ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʢʣʝʚʝʨʘ ʠ ʣʶʮʝʨʥʳ ʚ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ʢʣʝʚʝʨʘ 23,2 ʪ/ʛʘ, ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʟʦʪʘ 112 ʢʛ/ʛʘ, ʧʦ ʣʶʮʝʨʥʝ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 29,3 ʠ 123, 

ʪʦ ʝʩʪʴ ʚ 1,5ï2 ʨʘʟʘ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʫʜʦʙʨʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ. ʇʨʠ ʵʪʦʤ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʦʢʘʟʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʥʝʡʪʨʘʣʴʥʦʡ (ʨʅ 6,8). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʨʥʦʚʘʷ ʙʘʨʜʘ, ʥʝʛʘʰʝʥʘʷ ʠʟʚʝʩʪʴ, ʢʠʩʣʦʪʥʦʩʪʴ, ʢʣʝʚʝʨ, ʣʶʮʝʨʥʘ, 

ʫʨʦʞʘʡʥʦʩʪʴ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʟʦʪ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ ʢʠʩʣʳʝ ʧʦʯʚʳ, ʦʩʦʙʝʥʥʦ ʚ 

ʥʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ (ʜʦ 60 ʪʳʩ. ʛʘ) ʟʘʥʠʤʘʶʪ ʦʥʠ ʠ ʚ ʈʉʆïɸʣʘʥʠʷ ʚ 

ʣʝʩʦʣʫʛʦʚʦʡ ʟʦʥʝ. ɼʣʷ ʤʥʦʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʢʠʩʣʘʷ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ, ʧʦʵʪʦʤʫ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʝʝ ʥʝʡʪʨʘʣʠʟʘʮʠʷ. ʕʪʘ ʟʘʜʘʯʘ ʚʳʧʦʣʥʠʤʘ ʧʫʪʝʤ 

ʧʨʦʚʝʜʝʥʠʷ ʠʟʚʝʩʪʢʦʚʘʥʠʷ ʧʦʯʚ, ʦʜʥʘʢʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʦʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 25 ʣʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʧʨʦʚʦʜʠʪʩʷ. ɹʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʠ ʤʝʥʝʝ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʤ ʷʚʣʷʝʪʩʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʥʘʤʠ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʫʪʠʣʠʟʘʮʠʝʡ ʩʧʠʨʪʦʚʦʡ ʟʝʨʥʦʚʦʡ 

ʙʘʨʜʳ. 

ʉʧʠʨʪʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʣʫʯʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʷʝʪʩʷ ʩʧʠʨʪ. ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʫʛʣʝʚʦʜʦʚ ʥʘ 

ʩʧʠʨʪʟʘʚʦʜʘʭ ʦʙʨʘʟʫʶʪʩʷ ʦʪʭʦʜʳ ʚ ʚʠʜʝ ʙʘʨʜʳ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʙʝʣʢʦʚʳʝ, ʚʠʪʘʤʠʥʥʳʝ ʠ ʜʨʫʛʠʝ 

ʢʦʤʧʦʥʝʥʪʳ. ɺ ʨʝʛʠʦʥʘʭ ʩ ʨʘʟʚʠʪʳʤ ʩʧʠʨʪʦʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʙʘʨʜʳ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʥʘʩʪʦʣʴʢʦ 

ʤʥʦʛʦ, ʯʪʦ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʝʝ, ʪʘʢ ʢʘʢ ʨʝʟʢʦ ʦʙʦʩʪʨʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʧʠʨʪʦʚʦʡ ʟʝʨʥʦʚʦʡ ʙʘʨʜʳ ʚ ʢʘʯʝʩʪʚʝ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ [1].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʩʧʠʨʪʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʦʨʛʘʥʦ-

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʤʥʦʛʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʣʫʯʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʩʧʠʨʪʦʚʦʡ 

ʟʝʨʥʦʚʦʡ ʙʘʨʜʳ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʝʝ ʫʪʠʣʠʟʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ [2-5]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʥʘ ʧʦʩʝʚʘʭ ʢʣʝʚʝʨʘ ʠ ʣʶʮʝʨʥʳ ʥʘ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʦʡ ʧʦʯʚʝ 

ʨʝʩʧʫʙʣʠʢʠ. 

ʄʝʪʦʜʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2016ï2017 ʛʦʜʘʭ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ ʧʦʯʚʘʭ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ɻʦʨʩʢʦʛʦ ɻɸʋ. 

ɼʝʨʥʦʚʦ-ʛʣʝʝʚʳʝ ʧʦʯʚʳ ʣʝʩʦʣʫʛʦʚʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ-ɸʣʘʥʠʠ ʠʤʝʶʪ ʙʣʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʧʦʵʪʦʤʫ ʧʝʨʝʫʚʣʘʞʥʝʥʳ), ʪʷʞʝʣʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, 

ʚʳʩʦʢʫʶ ʛʠʜʨʦʣʠʪʠʯʝʩʢʫʶ ʢʠʩʣʦʪʥʦʩʪʴ (ʜʦ 10-15 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ), ʨʅ ʩʦʣ. 4,0-4,7, ʛʫʤʫʩʘ ʧʦ 

ʊʶʨʠʥʫ 6-8%, ʩʫʤʤʫ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ 32-42 ʤʛ-ʵʢʚ. /100 ʛ ʧʦʯʚʳ, ʘʟʦʪʘ 0,30-0,48, ʬʦʩʬʦʨʘ 

0,25-0, 33, ʢʘʣʠʷ 2,2-2,3%, ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ʧʦ ʊʶʨʠʥʫ-ʂʦʥʦʥʦʚʦʡ 5-6, ʧʦʜʚʠʞʥʦʛʦ 

ʬʦʩʬʦʨʘ ʧʦ ʊʨʫʦʛʫ 7-10, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʧʦ ɹʨʦʚʢʠʥʦʡ 8-10 ʤʛ/100 ʛ ʧʦʯʚʳ [6]. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʭʝʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 1. ʀʟʫʯʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʟʝʨʥʦʚʦʡ ʙʘʨʜʳ, ʢʦʪʦʨʫʶ ʩʤʝʰʠʚʘʣʠ ʩ ʥʝʛʘʰʝʥʦʡ ʠʟʚʝʩʪʴʶ ʩ ʨʘʟʥʦʡ ʜʦʣʝʡ ʫʯʘʩʪʠʷ ʚ 

ʩʤʝʩʠ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ ʠ ʣʶʮʝʨʥʘ ʩʠʥʝʛʠʙʨʠʜʥʘʷ. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 

ʩʦʩʪʘʚʣʷʣʘ 25 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ, ʨʘʟʤʝʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ 

ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. ʋʜʦʙʨʝʥʠʷ ʥʘ ʜʝʣʷʥʢʘʭ ʚʥʦʩʠʣʠ ʚʨʫʯʥʫʶ ʧʦʜ ʢʫʣʴʪʠʚʘʮʠʶ. ʇʦʩʝʚ 

ʧʨʦʠʟʚʦʜʠʣʠ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 10 ʢʛ/ʛʘ. ʋʯʝʪ ʫʨʦʞʘʷ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʨʦʚʦʜʠʣʠ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ 

ʩʧʦʩʦʙʦʤ ʩʧʣʦʰʥʦʛʦ ʩʢʘʰʠʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʟʚʝʰʠʚʘʥʠʝʤ.  

ʃʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ, ʙʝʣʢʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ, ʨʅ 

ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʘ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʟʝʨʥʦʚʦʡ ʙʘʨʜʳ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ 

ʤʝʪʦʜʘʤʠ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɻʦʨʩʢʦʛʦ ɻɸʋ. 
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ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʫʜʦʙʨʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʣʠ ʠʟʚʝʩʪʠ  

ʚ ʩʤʝʩʠ ʩ ʙʘʨʜʦʡ 

 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʋʯʝʥʳʤʠ ɻʦʨʩʢʦʛʦ ɻɸʋ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ 

ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ (ʩʤʝʰʝʥʥʦʛʦ) ʫʜʦʙʨʝʥʠʷ ʜʣʷ ʢʠʩʣʳʭ ʧʦʯʚ, ʢʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʜʝʨʥʦʚʦ-

ʛʣʝʝʚʳʝ ʧʦʯʚʳ ʣʝʩʦʣʫʛʦʚʦʡ ʟʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷïɸʣʘʥʠʷ [1, 3]. ʕʪʦ ʫʜʦʙʨʝʥʠʝ 

ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʝʤ ʩʤʝʰʠʚʘʥʠʷ ʙʘʨʜʳ ʩ ʥʝʛʘʰʝʥʦʡ ʠʟʚʝʩʪʴʶ ʚ ʢʦʣʠʯʝʩʪʚʝ 10-15% ʦʪ ʝʝ ʦʙʱʝʡ 

ʤʘʩʩʳ. ɺ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟ ʨʘʩʯʝʪʘ 0,6-0,8 ʜʦ 1,0 ʪ/ʛʘ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʫʜʦʙʨʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ ʝʤʢʦʩʪʴ ʩ 

ʙʘʨʜʦʡ ʚʣʘʞʥʦʩʪʴʶ 85-95% ʧʦʤʝʱʘʶʪ ʪʦʥʢʦʨʘʟʤʦʣʦʪʫʶ ʥʝʛʘʰʝʥʫʶ ʠʟʚʝʩʪʴ ʚ ʢʦʣʠʯʝʩʪʚʝ 10-15% 

ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʙʘʨʜʳ (ʥʘ 1 ʪʦʥʥʫ ï 100-150 ʢʛ) ʠ ʩʤʝʰʠʚʘʶʪ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦʝ 

ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʠ ʚ ʪʝʯʝʥʠʝ 20-30 ʤʠʥʫʪ ʚʣʘʞʥʦʩʪʴ ʩʤʝʩʠ ʩʦʩʪʘʚʣʷʝʪ 28-35%.  

ʉʧʠʨʪʦʚʘʷ ʙʘʨʜʘ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʥʳʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʅʘʨʷʜʫ ʩ ʢʫʨʠʥʳʤ ʧʦʤʝʪʦʤ, ʩʘʤʳʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʫʜʦʙʨʝʥʠʝʤ, ʩʧʠʨʪʦʚʘʷ 

ʙʘʨʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʧʨʦʪʝʠʥʘ, ʞʠʨʘ ʠ 

ʢʣʝʪʯʘʪʢʠ, ʪʦ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʜʦʙʨʠʪʝʣʴʥʳʤ ʩʦʩʪʘʚʦʤ. 

ʉʘʤʘ ʙʘʨʜʘ ʢʘʢ ʞʠʜʢʠʡ ʦʪʭʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʩʧʠʨʪʘ ʠʟ ʟʝʨʥʘ ʠʤʝʝʪ 

ʢʠʩʣʫʶ ʨʝʘʢʮʠʶ (ʨʅ 4-5), ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʧʦʯʚʝʥʥʫʶ ʤʠʢʨʦʬʣʦʨʫ ʠ ʢʦʨʥʝʚʫʶ 

ʩʠʩʪʝʤʫ ʨʘʩʪʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʥʘ ʢʠʩʣʳʭ ʧʦʯʚʘʭ. ʇʨʠʤʝʥʝʥʠʝ ʝʝ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʥʘ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʳʭ 

ʧʦʯʚʘʭ ʥʝʞʝʣʘʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʦʥʘ ʧʦʜʢʠʩʣʷʝʪ ʧʦʯʚʫ, ʧʦʵʪʦʤʫ ʝʝ ʩʣʝʜʫʝʪ ʩʤʝʰʠʚʘʪʴ ʩ ʥʝʛʘʰʝʥʦʡ 

ʠʟʚʝʩʪʴʶ ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʢʠʩʣʦʪʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʝʛʘʰʝʥʦʡ ʠʟʚʝʩʪʠ ʚ 

ʩʧʠʨʪʦʚʫʶ ʙʘʨʜʫ ʠʩʧʘʨʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ ï ʜʦ 60-70% ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʩʢʣʶʯʘʶʪʩʷ ʥʝʠʟʙʝʞʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʫʜʘʣʝʥʠʝ ʚʣʘʛʠ ʠʟ 

ʙʘʨʜʳ. 

ʇʨʠ ʩʤʝʰʠʚʘʥʠʠ ʩ ʙʘʨʜʦʡ ʜʦʣʷ ʠʟʚʝʩʪʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 15% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʧʦʪʦʤʫ, 

ʯʪʦ ʥʘʨʷʜʫ ʩ ʚʦʜʷʥʳʤʠ ʧʘʨʘʤʠ ʥʘʯʠʥʘʶʪ ʫʣʝʪʫʯʠʚʘʪʴʩʷ ʘʟʦʪʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ ʙʘʨʜʳ, ʩʥʠʞʘʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ; ʦʥʘ ʥʝ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʠʞʝ 10% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʙʘʨʜʳ ʧʦʪʦʤʫ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʠʩʣʦʪʥʦʩʪʴ ʙʘʨʜʳ 

ʥʝʡʪʨʘʣʠʟʫʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ (ʪʘʙʣ. 1).  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʣʷ ʠʟʚʝʩʪʠ ʚ ʩʤʝʩʠ ʚ ʧʨʝʜʝʣʘʭ 2-9% 

ʧʦʚʳʩʠʣʘ ʟʥʘʯʝʥʠʝ ʨʅ ʩʨʝʜʳ ʪʦʣʴʢʦ ʥʘ 0,9 ʝʜ., ʪʦ ʝʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ ʢʠʩʣʘʷ ʩʨʝʜʘ. ʋʚʝʣʠʯʝʥʠʝ ʝʝ ʜʦ 

10-15% ʧʦʚʳʩʠʣʦ ʟʥʘʯʝʥʠʝ ʨʅ ʜʦ 9,8, ʯʪʦ ʦʟʥʘʯʘʝʪ ʩʦʟʜʘʥʠʝ ʷʚʥʦʡ ʱʝʣʦʯʥʦʡ ʩʨʝʜʳ, ʥʝʦʙʭʦʜʠʤʦʡ 

ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʝʝ ʜʦ 16-20% ʩʦʟʜʘʣʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʱʝʣʦʯʥʫʶ ʩʨʝʜʫ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʠ 

ʙʝʣʢʘ. ʊʘʢʦʝ ʩʥʠʞʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʫʜʦʙʨʝʥʠʷ, ʯʪʦ 

ʥʝʞʝʣʘʪʝʣʴʥʦ. ʇʦʵʪʦʤʫ ʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʜʦʙʘʚʣʝʥʠʝ ʠʟʚʝʩʪʠ ʢ ʙʘʨʜʝ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 10-15% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ, ʪʦ ʝʩʪʴ 100-150 ʢʛ ʥʘ ʪʦʥʥʫ ʙʘʨʜʳ. Cʤʝʰʘʥʥʦʝ ʫʜʦʙʨʝʥʠʝ, 

ʧʦʣʫʯʝʥʥʦʝ ʧʦ ʵʪʦʤʫ ʚʘʨʠʘʥʪʫ, ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʢʠʩʣʫʶ ʧʦʯʚʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʤʠʢʨʦʬʣʦʨʳ, ʧʦʚʳʰʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʧʦʯʚʳ ʠ 

ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ ï ʢʣʝʚʝʨʘ ʠ 

ʣʶʮʝʨʥʳ [6]. 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ. 2 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʩʤʝʰʘʥʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʦʜ ʢʣʝʚʝʨ ʥʘ ʜʝʨʥʦʚʦ-

ʛʣʝʝʚʦʡ ʧʦʯʚʝ ʧʦ ʚʩʝʤ ʜʦʟʘʤ ʚʦʟʨʘʩʪʘʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʘʢʦʧʣʝʥʥʦʛʦ 

ʢʣʫʙʝʥʴʢʦʚʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʟʦʪʘ. ʊʦ ʞʝ ʩʘʤʦʝ ʥʘʙʣʶʜʘʣʦʩʴ ʠ ʥʘ ʧʦʩʝʚʘʭ 

ʣʶʮʝʨʥʳ ʩ ʪʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʧʦ ʣʶʮʝʨʥʝ ʚʳʰʝ ʙʳʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʘʢʦʧʣʝʥʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʟʦʪʘ. ʀʟ ʥʝʩʢʦʣʴʢʠʭ ʠʟʫʯʘʝʤʳʭ 

ʜʦʟ ʠʟʚʝʩʪʠ ʣʫʯʰʝʡ ʦʢʘʟʘʣʘʩʴ ʪʘ, ʢʦʪʦʨʫʶ ʜʦʙʘʚʣʷʣʠ ʚ ʩʤʝʩʴ ʚ ʢʦʣʠʯʝʩʪʚʝ 10-15%, ʧʨʠ ʵʪʦʤ ʧʦ 

ʢʣʝʚʝʨʫ ʠ ʣʶʮʝʨʥʝ ʥʘʠʙʦʣʴʰʠʤʠ ʙʳʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʘʢʦʧʣʝʥʥʦʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʟʦʪʘ.  

ɼʦʣʷ ʠʟʚʝʩʪʠ ʆʙʱʠʡ ʘʟʦʪ, % 
ʉʦʜʝʨʞʘʥʠʝ  

ʙʝʣʢʘ, % 
ʨʅ 

ʉʧʠʨʪʦʚʘʷ ʙʘʨʜʘ ʙʝʟ ʠʟʚʝʩʪʠ 4,87 30,43 5,0 

ʉʧʠʨʪʦʚʘʷ ʙʘʨʜʘ + 2-9% ʠʟʚʝʩʪʠ 3,12 19,50 5,9 

ʉʧʠʨʪʦʚʘʷ ʙʘʨʜʘ + 10-15% ʠʟʚʝʩʪʠ 2,63 16,43 9,8 

ʉʧʠʨʪʦʚʘʷ ʙʘʨʜʘ + 16-20% ʠʟʚʝʩʪʠ 1,53 9,56 13,4 
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ʊʘʙʣʠʮʘ 2 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʦʙʦʚʳʭ ʪʨʘʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʣʠ ʠʟʚʝʩʪʠ ʚ ʩʤʝʩʠ ʩ ʙʘʨʜʦʡ 

 
ɺʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʠʟʚʝʩʪʠ ʚ ʩʤʝʩʠ ʩ ʙʘʨʜʦʡ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ʢʠʩʣʦʪʥʦʩʪʴ 

ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ: ʟʥʘʯʝʥʠʝ ʨʅ ʫʚʝʣʠʯʠʣʦʩʴ ʦʪ 5,0 ʜʦ 8,1 ʝʜʠʥʠʮ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʧʦʜʱʝʣʘʯʠʚʘʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʚʳʰʝʥʥʦʡ 

ʜʦʟʳ ʠʟʚʝʩʪʠ. 

 

ʍʠʤʠʟʤ ʧʨʦʮʝʩʩʘ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ ʥʝʛʘʰʝʥʦʡ ʠʟʚʝʩʪʴʶ 

ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʟʝʨʥʦʚʦʡ ʙʘʨʜʳ ʷʚʣʷʶʪʩʷ: ʚʦʜʘ, ʟʝʨʥʦʚʘʷ ʜʨʦʙʠʥʘ, ʙʝʣʢʦʚʳʝ 

ʢʦʣʣʦʠʜʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʙʨʦʞʝʥʠʠ, ʩʚʦʙʦʜʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, 

ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʅ
2
SO

4
, ʢʦʪʦʨʫʶ ʜʦʙʘʚʣʷʶʪ 

ʧʨʠ ʦʩʘʭʘʨʠʚʘʥʠʠ ʢʨʘʭʤʘʣʘ. ɿʥʘʯʝʥʠʝ ʨʅ ʙʘʨʜʳ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 4-5 ʠ ʦʙʫʩʣʦʚʣʝʥʦ ʚ 

ʦʩʥʦʚʥʦʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʝʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʉʅ
3
ʉʆʆʅ ʠ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʉʅ

3
ïʉʅ(ʆʅ)ï

ʉʆʆʅ, ʘ ʪʘʢʞʝ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʅ
2
SO

4
. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʙʘʨʜʫ ʥʝʛʘʰʝʥʦʡ ʠʟʚʝʩʪʠ ʉʘʆ ʥʘʯʠʥʘʶʪ ʧʨʦʪʝʢʘʪʴ ʩʣʝʜʫʶʱʠʝ ʭʠʤʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ: 

                                                             ʉʘʆ + ʅ
2
ʆ È ʉʘ(ʆʅ)

2 
+ Q

1
                                             (1) 

                                                    ʉʘ(ʆʅ)
2
 + ʅ

2
SO

4
 È ʉʘSO

4
 + ʅ

2
ʆ + Q

2
                                     (2) 

ʆʙʨʘʟʫʶʱʘʷʩʷ ʛʘʰʝʥʘʷ ʠʟʚʝʩʪʴ ʉʘ(ʆʅ)
2 
ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʶ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩ ʫʢʩʫʩʥʦʡ ʠ 

ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʘʤʠ: 

 
ʇʨʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ ʥʝʛʘʰʝʥʦʡ ʠʟʚʝʩʪʴʶ ʧʨʦʠʩʭʦʜʠʪ ʚʳʜʝʣʝʥʠʝ ʪʝʧʣʘ ʠ 

ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʟʘ ʩʯʝʪ ʨʝʘʢʮʠʡ (1) ʠ (2). ʅʘ ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʠʟ ʩʤʝʩʠ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʫʢʩʫʩʥʦʡ ʠ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ, ʧʦʵʪʦʤʫ ʧʨʠ ʨʘʩʯʝʪʘʭ ʠʭ 

ʤʦʞʥʦ ʥʝ ʫʯʠʪʳʚʘʪʴ. 

ʅʘʨʷʜʫ ʩ ʧʨʦʮʝʩʩʦʤ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʉʘ(ʆʅ)
2
 ʤʦʞʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʝʱʝ ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʜʚʫʭ 

ʧʨʦʮʝʩʩʘʭ. 

1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʧʦ ʪʠʧʫ: 

 
ʇʨʠ ʵʪʦʡ ʨʝʘʢʮʠʠ ʨʅ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ, ʪʘʢ ʢʘʢ ʘʤʠʥʦʢʠʩʣʦʪʳ ʦʙʣʘʜʘʶʪ ʙʫʬʝʨʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʱʝʣʦʯʥʦʩʪʴ ʩʨʝʜʳ ʧʨʠ ʨʘʩʭʦʜʦʚʘʥʠʠ ʉʘ(ʆʅ)
2
 

ʟʘʤʝʥʷʝʪʩʷ ʱʝʣʦʯʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʟʘ ʩʯʝʪ ʚʳʩʚʦʙʦʞʜʘʶʱʠʭʩʷ ʘʤʠʥʦʛʨʫʧʧ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʘʤʠʥʦʢʠʩʣʦʪʘʭ. 

2. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʤʠʮʝʣʣʘʤʠ ʢʦʣʣʦʠʜʥʦʡ ʬʨʘʢʮʠʠ ʧʦ ʪʠʧʫ ʧʝʨʝʟʘʨʷʜʢʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʢʦʘʛʫʣʷʮʠʶ ʢʦʣʣʦʠʜʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʤʦʞʝʪ ʦʙʣʝʛʯʠʪʴ ʨʘʟʜʝʣʝʥʠʝ ʪʚʝʨʜʦʡ ʠ ʞʠʜʢʦʡ ʬʘʟ 

ʙʘʨʜʳ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʛʫʱʝʥʠʶ ʥʝʡʪʨʘʣʠʟʫʝʤʦʡ ʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ. 

[(ʷʜʨʦ)]-2n 2n ʏ Nʘ+ + n ʏ ʉʘ(ʆʅ)
2
 È [(ʷʜʨʦ)]-2n n ʏ ʉʘ+2ɰ + 2Nʘ ʏ ʆʅ 

ɺ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʉʘʆ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʥʘ ʉʘ(ʆʅ)
2
, ʉʘʉʆ

3
, ʉʘʉʆ

3
 ʏ Mgʉʆ

3
.  

ʇʨʠ ʵʪʦʤ ʚʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʨʝʘʢʮʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʘʛʫʣʷʮʠʠ ʢʦʣʣʦʠʜʥʦʡ ʩʠʩʪʝʤʳ, ʚ 

ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʘʉʆ
3
 ʠ ʉʘʉʆ

3 
ʏ Mgʉʆ

3
 ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʦ ʩʚʦʙʦʜʥʳʤʠ 

ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʙʫʜʫʪ ʧʨʦʪʝʢʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʜʣʝʥʥʝʝ. 

ɺʘʨʠʘʥʪ 

ʋʨʦʞʘʡ-

ʥʦʩʪʴ ʟʝ-

ʣʝʥʦʡ ʤʘʩ-

ʩʳ, ʪ/ʛʘ 

ʂʦʣʠʯʝʩʪ-

ʚʦ ʙʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ 

ʘʟʦʪʘ, ʢʛ/ʛʘ 

ʋʨʦʞʘʡ-

ʥʦʩʪʴ ʟʝ-

ʣʝʥʦʡ ʤʘʩ-

ʩʳ, ʪ/ʛʘ 

ʂʦʣʠʯʝʩʪʚʦ 

ʙʠʦʣʦʛʠʯʝʩ- 

ʢʦʛʦ ʘʟʦʪʘ, 

ʢʛ/ʛʘ 

ʨʅ 

ʧʦʯʚʳ 

ʢʣʝʚʝʨ ʣʶʮʝʨʥʘ 

ɹʘʨʜʘ 0,5 ʪ/ʛʘ (ʢʦʥʪʨʦʣʴ) 11,5 70 15,6 65 5,0 

ɹʘʨʜʘ 0,5 ʪ/ʛʘ + ʠʟʚʝʩʪʴ 2-9% 18,8 86 21,8 78 5,9 

ɹʘʨʜʘ 0,5 ʪ/ʛʘ + ʠʟʚʝʩʪʴ 10-15% 23,2 112 29,3 123 6,8 

ɹʘʨʜʘ 0,5 ʪ/ʛʘ + ʠʟʚʝʩʪʴ 16-20% 22,6 94 25,8 108 8,1 

ʅʉʈ 05 3,7     
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʙʘʨʜʳ ʉʘʆ ʠʣʠ ʉʘ(ʆʅ)
2
 ʦʩʪʘʚʰʘʷʩʷ ʚ ʠʟʙʳʪʢʝ ʉʘ(ʆʅ)

2
 

ʥʘʯʠʥʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʚʦʟʜʫʭʝ ʫʛʣʝʢʠʩʣʳʤ ʛʘʟʦʤ ʉʆ
2
: 

 
ʕʪʠ ʧʨʦʮʝʩʩʳ ʙʫʜʫʪ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʚʦʙʦʜʥʦʡ ʱʝʣʦʯʠ ʉʘ(ʆʅ)

2
 ʚ 

ʥʝʡʪʨʘʣʠʟʦʚʘʥʥʦʡ ʙʘʨʜʝ. 

 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʮʝʩʩʘ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ  

ʥʝʛʘʰʝʥʦʡ ʠʟʚʝʩʪʴʶ 

ʕʥʝʨʛʝʪʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʮʝʩʩʘ ʛʘʰʝʥʠʷ ʠʟʚʝʩʪʠ ʚ ʩʧʠʨʪʦʚʦʡ ʙʘʨʜʝ ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ, ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚʳʜʝʣʝʥʠʝ ʪʝʧʣʦʪʳ ʠ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʟʘ ʩʯʝʪ 

ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʉʘʆ ʠ ʅ
2
ʆ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʦʙʨʘʟʫʝʪʩʷ ʉʘ(ʆʅ)

2
 ʠ ʚʳʜʝʣʷʝʪʩʷ Q

1
 

ʪʝʧʣʦʪʳ (1): 

                       .                               (3) 

ʆʙʨʘʟʦʚʘʚʰʘʷʩʷ ʛʘʰʝʥʘʷ ʠʟʚʝʩʪʴ ʉʘ(ʆʅ)
2
 ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʶ ʩ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ ʅ

2
SO

4
 ʠ 

ʚʳʜʝʣʷʝʪʩʷ O
2
 ʪʝʧʣʦʪʳ (2) 

                      .                       (4) 

ʇʨʠ ʵʪʠʭ ʨʝʘʢʮʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʛʠʜʨʘʪʘʮʠʷ ʉʘʆ ʩ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʦʪʳ, ʥʘʯʠʥʘʝʪʩʷ ʛʘʰʝʥʠʝ. 

ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʚ ʙʘʨʜʝ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʘʚʣʷʝʪ 3% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʪʝʧʣʦʪʦʡ, ʚʳʜʝʣʷʝʤʦʡ ʧʨʠ ʵʪʦʡ ʨʝʘʢʮʠʠ, ʤʦʞʥʦ 

ʧʨʝʥʝʙʨʝʯʴ. 

ʊʝʧʣʦʪʘ, ʚʳʜʝʣʷʝʤʘʷ ʧʨʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ ʠʟʚʝʩʪʴʶ, ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʫʨʘʚʥʝʥʠʝʤ: 

                                                     .                                                  (5) 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʩʤʝʩʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: 

                                                          ,                                                          (6) 

ʛʜʝ: m ï ʤʘʩʩʘ ʙʘʨʜʳ ʠ ʠʟʚʝʩʪʠ, ʢʛ; ʉ
ʨ
 ï ʪʝʧʣʦʝʤʢʦʩʪʴ ʙʘʨʜʳ,  . 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʫʨʘʚʥʝʥʠʷ (6), t
k
 ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʤʝʩʠ (ʙʘʨʜʘ + ʉʘʆ). 

ɺ ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 96,4ÁC, ʧʦʵʪʦʤʫ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ 

ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʠʥʘʝʪʩʷ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʠ ʵʪʦʤ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʘ ʯʘʩʪʴ ʚʦʜʳ ʚ ʚʠʜʝ ʧʘʨʘ ʙʫʜʝʪ ʠʩʧʘʨʷʪʴʩʷ ʠʟ ʙʘʨʜʳ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʪʠʣʠʟʠʨʫʷ ʦʪʭʦʜ ʩʧʠʨʪʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʟʝʨʥʦʚʫʶ ʙʘʨʜʫ), ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʰʝʚʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʩʤʝʰʘʥʥʦʝ ʫʜʦʙʨʝʥʠʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ 

ʚʳʩʫʰʠʚʘʥʠʝ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʢʠʩʣʦʪʥʦʩʪʴ ʜʝʨʥʦʚʦ-ʛʣʝʝʚʦʡ ʧʦʯʚʳ (ʨʅ 

ʧʦʚʳʩʠʣʩʷ ʦʪ 5,0 ʜʦ 6,8), ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʢʣʝʚʝʨʘ 23,2 ʪ/ʛʘ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʘʟʦʪʘ 112 ʢʛ/ʛʘ ʠ ʣʶʮʝʨʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 29,3 

ʪ/ʛʘ ʠ 123 ʢʛ/ʛʘ.  
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S.Kh. Dzanagov, S.A. Bekuzarova, I.M. Subbotin, I.Kh. Esenov. EFFECTIVE FERTILIZER FOR 

ACID SOILS. 

 

For many crops the acid reaction of the soil solution is unfavorable, so its neutralization is an important task. 

Studies were conducted during 2016-2017 in the research laboratory and in the field on sod-gley soils of the 

experimental training farm of Gorsky SAU. In the laboratory, a method for obtaining a complex fertilizer for acid 

soils by mixing the waste of the distillery industry ï grain stillage with quicklime in a certain ratio was developed. 

In this case, by means of evaporation the stillage loses a significant amount of moisture due to the thermal energy 

release of the chemical reactions occurring in the mixture, and the acid reaction of the fertilizer is also neutralized. 

As a result, the rate of application ï 0,6-0,8 to 1,0 t/ha, depending on the degree of soil acidity and nutrient 

requirements is determined. According to the variant of 10-15% lime content in the mixture, the amount of total 

nitrogen in the fertilizer was 2,3%, protein ï 16,4%, and soil pH ï 9,8. With an increase in the lime proportion of the 

mixture to 16-20%, the amount of the total nitrogen decreased to 1,53%, protein ï 9,56%, and pH increased to 13,4, 

that is, the soil became strongly alkaline, which is undesirable for plants. This fertilizer application on the sod-gley 

soil of the experimental training farm in 2016-2017 when growing clover and alfalfa in field experiments allowed 

yielding the green mass of clover 23,2 t/ha, the amount of biological nitrogen 112 kg/ha, for alfalfa ï 29,3 and 123, 

respectively, that is 1,5-2 times more compared to the unfertilized control. At this the reaction of the soil solution 

proved to be neutral (pH 6,8). 

 

Keywords: grain stillage, quicklime, acidity, clover, alfalfa, yield, biological nitrogen. 
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ɿɸʑʀʊɸ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ  

ɻʆʈʅʓʍ ɸɻʈʆʃɸʅɼʐɸʌʊʆɺ ʄɽʊʆɼʆʄ ɺʆʉʉʊɸʅʆɺʃɽʅʀʗ  

ɼɽɻʈɸɼʀʈʆɺɸʅʅʓʍ ʊʈɸɺʆʉʊʆɽɺ 
 
ɻʦʨʥʳʝ ʘʛʨʦʣʘʥʜʰʘʬʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʤʝʩʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʷʚʣʷʷʩʴ ʬʫʥʜʘʤʝʥʪʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʳʚʘʶʱʠʭʩʷ 

ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʪʦʷʪ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʛʦʨʥʦʤ 

ʩʪʘʮʠʦʥʘʨʝ ʉʂʅʀʀɻʇʉʍ ɺʅʎ ʈɸʅ, ʩ. ɼʘʨʛʘʚʩ, ʇʨʠʛʦʨʦʜʥʦʛʦ ʨʘʡʦʥʘ ʈʉʆïɸʣʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʫʩʢʦʨʠʣʦ 

ʥʘʯʘʣʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 12-17 ʜʥʝʡ, ʧʨʠ ʵʪʦʤ ʬʦʨʤʳ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʬʠʪʦʮʝʥʦʟʘ, ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʚʝʨʪʠʢʘʣʴʥʦʡ (ʷʨʫʩʥʦʩʪʴ) ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ (ʤʦʟʘʠʯʥʦʩʪʴ) ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʩʪʴ 

ʧʦʣʫʯʘʝʤʦʡ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʰʝʝ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʨʘʩʰʠʨʠʣʦ ʧʣʦʱʘʜʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʘʩʩʳ ʪʨʘʚʦʩʪʦʷ (ʧʦʙʝʛʠ, 

ʣʠʩʪʴʷ ʠ ʜʨ.), ʘʢʪʠʚʠʟʠʨʦʚʘʚ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʌɸʈ ʚʦʟʨʦʩ 

ʩ 0,20 ʜʦ 0,40%), ʦʙʝʩʧʝʯʠʚ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʧʦʜʟʝʤʥʦʡ ʤʘʩʩʳ, ʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʩ 5,2 ʜʦ 9,6 ʪ/ʛʘ ʩʫʭʦʡ ʤʘʩʩʳ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʨʘʩʧʦʣʦʞʝʥʠʶ ʚʘʨʠʘʥʪʦʚ ʥʘ: 44,1; 73,8ï85,5% ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʫʨʦʚʥʶ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʦʧʘʜ, ʚ 

ʢʦʣʠʯʝʩʪʚʝ 0,23ï0,47 ʪ/ʛʘ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʧʦʯʚʝ, ʘʢʪʠʚʥʦ ʠ ʥʝʧʨʝʨʳʚʥʦ 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʥʘʢʦʧʣʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 0,7 ʜʦ 1,32%. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʫʜʦʙʨʝʥʠʡ ʩʥʠʟʠʣʘʩʴ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʥʘ 

0,22ï0,39 ʝʜʠʥʠʮ, ʫʚʝʣʠʯʠʣʘʩʴ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ ʩ 41,5 ʜʦ 69,6ï94,2ï97,8 

ɻɼʞ/ʛʘ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʳ, ʵʢʦʩʠʩʪʝʤʘ, ʣʫʛʘ ʠ ʧʘʩʪʙʠʱʘ, ʘʛʨʦʨʫʜʘ, ʵʢʩʪʨʘʩʦʣ, ʥʘʚʦʟ, 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ. ɺʳʨʘʙʦʪʘʥʥʳʝ ʛʦʨʩʢʠʤ ʥʘʨʦʜʦʤ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʧʝʨʠʦʜʘ, ʥʘʚʳʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʧʘʭʦʪʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʨʘʱʠʚʘʪʴ ʩʢʦʨʦʩʧʝʣʳʝ ʩʦʨʪʘ 

ʧʰʝʥʠʮʳ, ʷʯʤʝʥʷ, ʢʘʨʪʦʬʝʣʷ, ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʢʫʣʴʪʫʨ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʚʳʩʦʢʦʛʦʨʥʳʤ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʧʨʠʤʝʥʷʣʦʩʴ ʪʝʨʨʘʩʥʦʝ ʟʝʤʣʝʜʝʣʠʝ. ʉʝʥʦʢʦʩʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʥʘʨʦʜʥʦʤʫ 

ʢʘʣʝʥʜʘʨʶ ʚ ʘʚʛʫʩʪʝ, ʥʘʯʠʥʘ ʠ ʦʢʘʥʯʠʚʘʷ ʨʘʙʦʪʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʩʝʡ ʦʙʱʠʥʦʡ. ʇʦʟʜʥʝʝ 

ʩʝʥʦʢʦʰʝʥʠʝ, ʟʘʪʷʛʠʚʘʶʱʝʝʩʷ ʜʦ ʢʦʥʮʘ ʩʝʥʪʷʙʨʷ, ʛʫʙʠʪʝʣʴʥʦ ʚʣʠʷʣʦ ʥʘ ʩʦʩʪʦʷʥʠʝ ʣʫʛʦʚ, ʧʦʟʚʦʣʷʷ 

ʚʳʟʨʝʚʘʪʴ ʩʦʨʥʳʤ ʨʘʩʪʝʥʠʷʤ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʚʳʪʝʩʥʝʥʠʶ ʮʝʥʥʳʭ ʪʨʘʚ. ʉʝʥʦ ʟʘʧʘʩʘʣʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʣʠʯʠʶ ʩʢʦʪʘ, ʠʟ ʨʘʩʯʝʪʘ 3-4 ʢʦʧʥʳ (80-130 ʢʛ) ʥʘ ʦʜʥʫ ʢʦʨʦʚʫ, ʜʣʷ ʚʦʣʘ 5-6 ʠ 7-

10 ʢʦʧʝʥ ʜʣʷ ʣʦʰʘʜʠ, ʪʱʘʪʝʣʴʥʦ ʫʭʘʞʠʚʘʷ ʟʘ ʧʦʢʦʩʘʤʠ, ʥʝ ʜʦʧʫʩʢʘʷ ʧʦʪʨʘʚʳ [1]. 

ʉʢʦʪ ʚʳʧʘʩʘʣʩʷ ʩ ʫʯʝʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʦ ʤʝʨʝ ʩʭʦʜʘ ʩʥʝʛʘ ʩʦ ʩʢʣʦʥʦʚ 

ʛʦʨ ʠ ʧʦʷʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʨʠʛʦʜʥʦʡ ʢ ʩʪʨʘʚʣʠʚʘʥʠʶ, ʦʩʥʦʚʥʦʝ ʩʪʘʜʦ (ʦʚʮʝ ʧʦʛʦʣʦʚʴʝ) 

ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʚʦʜʠʣʠ ʚ ʚʳʩʦʢʦʛʦʨʴʷ, ʛʜʝ ʞʠʚʦʪʥʳʭ ʩʦʜʝʨʞʘʣʠ ʚ ʪʝʯʝʥʠʝ 2-3 ʤʝʩʷʮʝʚ. ɿʘʪʝʤ ʚ 

ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ ʚʦʟʚʨʘʱʘʣʠ ʥʘ ʚʝʩʝʥʥʠʝ ʧʘʩʪʙʠʱʘ ʩ ʦʢʨʝʧʰʝʡ ʟʘ ʧʝʨʠʦʜ ʣʝʪʥʝʛʦ ʦʪʜʳʭʘ 

ʜʝʨʥʠʥʦʡ. 

ʇʨʦʚʦʜʠʤʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʥʝʢʦʪʦʨʳʭ ʛʦʨʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʨʝʩʧʫʙʣʠʢʠ 

(ʥʘʠʙʦʣʝʝ ʥʘʩʝʣʝʥʥʳʭ ʫʨʦʯʠʱ) 2010ï2015 ʛʛ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʢʨʫʛ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʢʦʰʘʨ, ʥʘ 

ʙʨʦʩʦʚʳʭ ʧʘʭʦʪʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʣʝʛʢʦʜʦʩʪʫʧʥʳʭ ʧʘʩʪʙʠʱʘʭ, ʩʢʦʪ ʚ ʧʦʠʩʢʘʭ ʢʦʨʤʘ, ʤʥʦʛʦʢʨʘʪʥʦ ʟʘ 

ʜʝʥʴ ʧʨʦʭʦʜʠʪ ʧʦ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʫʯʘʩʪʢʫ, ʚʳʙʠʚʘʷ ʜʝʨʥʠʥʫ, ʫʥʠʯʪʦʞʘʷ ʮʝʥʥʳʝ ʚʠʜʳ ʪʨʘʚ, 

ʧʦʜʚʝʨʛʘʷ ʜʝʛʨʘʜʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʵʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ [2]. 

ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ 85% ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʜʘʥʥʦʛʦ ʫʨʦʯʠʱʘ ʧʦʜʚʝʨʞʝʥʳ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʜʝʛʨʘʜʘʮʠʠ, 65% ʧʘʩʪʙʠʱ ʩʙʠʪʳ, ʦʢʦʣʦ 50% ʟʘʢʫʩʪʘʨʝʥʳ ʠʣʠ ʧʦʢʨʳʪʳ 

ʤʝʣʢʦʣʝʩʴʝʤ, 90% ʠ ʙʦʣʝʝ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ) ʟʘʢʘʤʝʥʝʥʳ, ʦʩʥʦʚʥʘʷ 

ʧʘʩʪʙʠʱʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʟʘʩʦʨʝʥʘ ʚʨʝʜʥʳʤʠ ʠ ʷʜʦʚʠʪʳʤʠ ʪʨʘʚʘʤʠ. ʅʝʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʠʪʝʣʴʥʦʝ 
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ʚʨʝʤʷ ʢʦʨʤʦʚʳʝ ʫʛʦʜʴʷ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʧʦʢʨʳʪʳ ʧʣʦʪʥʳʤ ʩʣʦʝʤ 

ʚʝʪʦʰʠ (ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʪʨʘʚʦʩʪʦʷ), ʧʦʜ ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦʜʷʪ ʛʥʠʣʦʩʪʥʳʝ ʧʨʦʮʝʩʩʳ, ʬʦʨʤʠʨʫʷ 

ʪʦʨʬʷʥʦʡ ʠʣʠ ʙʦʣʦʪʠʩʪʳʡ ʩʣʦʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ [3]. ɺ ʩʚʷʟʠ ʩ ʦʩʣʘʙʣʝʥʠʝʤ ʩʮʝʧʣʝʥʠʷ ʩ 

ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʦʡ, ʵʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʨʳʚʘʝʪʩʷ, ʦʙʨʘʟʫʷ ʦʧʦʣʟʥʠ, ʨʘʟʨʫʰʘʷ ʥʠʟʣʝʞʘʱʠʝ 

ʣʘʥʜʰʘʬʪʳ, ʥʘʥʦʩʷ ʦʛʨʦʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ [4]. 

ʇʨʠʤʝʨ ʪʦʤʫ, ʦʧʦʣʟʥʠ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʤʝʞʛʦʨʴʷʭ ɺʝʨʭʥʝʛʦ ʌʠʘʛʜʦʥʘ, ɼʘʨʛʘʚʩʢʦʡ, 

ʂʘʨʤʘʜʦʥʩʢʦʡ ʢʦʪʣʦʚʠʥʘʭ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʚ ʤʝʩʪʘʭ, ʣʠʰʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʢʦʪʦʨʦʛʦ ʩʚʷʟʳʚʘʝʪ ʧʦʯʚʝʥʥʳʡ ʩʣʦʡ, ʩʦʟʜʘʚʘʷ ʧʣʦʪʥʫʶ ʜʝʨʥʠʥʫ. 

ʆʙʝʩʧʝʯʠʚʘʶʱʫʶ ʭʦʨʦʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʢʣʦʥʦʚ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʥʘʛʨʫʟʢʘʤ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʟʘʱʠʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʦʪ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʣʫʛʦʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʪʨʘʚʦʩʪʦʝʚ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʥʘʛʨʫʟʢʘʤ [5]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʘʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ 

ʣʫʛʦʧʘʩʪʙʠʱʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠ ʜʦʟ ʫʜʦʙʨʝʥʠʡ [6]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʤʝʪʦʜʦʤ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʚʝʩʪʥʦ (ʧʦ ʜʘʥʥʳʤ ʂ.ʍ. ɹʷʩʦʚʘ), ʯʪʦ ʚ ʧʦʯʚʝʥʥʦʤ ʩʣʦʝ 

0-20 ʩʤ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʛʦ ʧʘʩʪʙʠʱʘ ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʘ ʩʦʜʝʨʞʠʪʩʷ ʜʦ 63,5 ʪʳʩ. ʰʪ./ʤ2 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʘʙʦʨʠʛʝʥʥʳʭ ʩʝʤʷʥ [7]. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʣʝʞʥʳʭ ʩʝʤʷʥ (ʠʥʥʦʢʫʣʷʮʠʠ) ʙʳʣ 

ʧʨʠʤʝʥʝʥ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ, ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʰʪʘʤʤ ʨʠʟʦʩʬʝʨʥʳʭ 

ʙʘʢʪʝʨʠʡ Bacillus subtilis-4-13 ʩʠʥʪʝʟʠʨʫʶʱʠʡ ʚʝʱʝʩʪʚʘ, ʫʣʫʯʰʘʶʱʠʝ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʳʭ 

ʚʦʣʦʩʢʦʚ, ʫʩʠʣʠʚʘʶʱʠʝ ʫʩʚʦʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʧʦʚʳʰʘʶʱʠʝ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ [8]. 

ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʢʦʥʢʫʨʝʥʪʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʨʘʩʪʝʥʠʷʤʠ, ʩʦʜʝʨʞʘʱʠʝʩʷ 

ʚ ʧʦʯʚʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʚ ʮʝʣʷʭ ʠʟʤʝʥʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ, ʧʨʠ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʨʘʟʚʠʪʠʷ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʠ ʩʦʭʨʘʥʝʥʠʷ ʝʝ ʚʣʘʞʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ: ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʘʷ 

ʙʝʥʪʦʥʠʪʦʚʘʷ ʛʣʠʥʘ (ʚ ʜʘʣʴʥʝʡʰʝʤ çʘʛʨʦʨʫʜʘè) ʠ ʦʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ ʚ ʚʠʜʝ ʧʝʨʝʛʥʦʷ 

ʦʚʝʯʴʝʛʦ ʥʘʚʦʟʘ (ʚ ʜʘʣʴʥʝʡʰʝʤ çʥʘʚʦʟè). 

ɸʛʨʦʨʫʜʘ, ʦʙʣʘʜʘʷ ʚʳʩʦʢʠʤʠ ʘʜʩʦʨʙʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʦʜʝʨʞʘʱʘʷ ʣʝʛʢʦʜʦʩʪʫʧʥʳʝ 

ʬʦʨʤʳ: SiO
2
 ï 37,8%; N ï 8,82 ʤʛ/100 ʛ ʩʫʭʦʡ ʤʘʩʩʳ; ʈ

2
ʆ

5
 ï 4,92; ʂ ï 11,72; ʉʘʆ ï 21,21; Cd ï 

0,003; Ni ï 2,72; Cu ï 2,22; Zn ï 3,94; Co ï 0,93; Mo ï 3,84; Mg ï 2,08 ʤʛ/100 ʛ; Fe ï 321,19 ʤʛ/ʢʛ; 

Mn ï 420,27; Pb ï 5,64 ʤʛ/ʢʛ; ʧʨʠ ʨʅ ï 9,11, ʷʚʣʷʝʪʩʷ ʦʙʦʛʘʱʝʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʚ 

ʩʪʨʝʩʩʦʚʳʡ, ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. 

ʅʘʚʦʟ, ʧʨʝʜʦʭʨʘʥʷʷ ʧʦʯʚʫ ʦʪ ʚʳʩʳʭʘʥʠʷ, ʫʣʫʯʰʘʷ ʝʝ ʩʪʨʫʢʪʫʨʫ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚ 

ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʠʪ: ʦʙʱʝʛʦ ʘʟʦʪʘ ï 0,56%; ʘʤʤʠʘʯʥʦʛʦ ï 0,14%; ʬʦʩʬʦʨʘ ï 0,47; ʢʘʣʠʷ ï 0,88; 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ï 28,0; ʟʦʣʳ ï 23% ʧʨʠ ʚʣʘʞʥʦʩʪʠ 49,0% ʠ ʨʅ 7,9; C:N ï 17 [9]. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʠʟʫʯʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʜʠʥʘʤʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʦʪʘʥʠʯʝʩʢʠʭ ʛʨʫʧʧ ʪʨʘʚʦʩʪʦʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʛʦ ʧʘʩʪʙʠʱʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʥʦʩʠʤʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʠʦʤʘʩʩʳ ʠ ʢʘʯʝʩʪʚʦ ʧʘʩʪʙʠʱʥʦʛʦ ʢʦʨʤʘ, ʦʙʦʩʥʦʚʘʥʘ 

ʘʛʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʬʠʪʦʮʝʥʦʟʘ [10]. 

ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ 2015ï2017 ʛʛ. ʚ ʥʠʞʥʝʡ ʟʦʥʝ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ (1650 ʤ.ʥ.ʫ.ʤ.) ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʥʦʛʦ ʦʧʦʨʥʦʛʦ ʧʫʥʢʪʘ ʩ. ɼʘʨʛʘʚʩ ʈʉʆïɸʣʘʥʠʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

1. ʂʦʥʪʨʦʣʴ ʙ/ʫ. 

2. ʕʢʩʪʨʘʩʦʣ 0,1% + ʘʛʨʦʨʫʜʘ 1 ʪ/ʛʘ. 

3. ʕʢʩʪʨʘʩʦʣ 0,1% + ʥʘʚʦʟ 10 ʪ/ʛʘ. 

4. ʕʢʩʪʨʘʩʦʣ 0,1% + ʘʛʨʦʨʫʜʘ 1 ʪ/ʛʘ + ʥʘʚʦʟ 10 ʪ/ʛʘ. 

ʅʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʧʣʦʱʘʜʴʶ 612 ʤ2 ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ (ʫʜʘʣʝʥʠʝ ʢʫʩʪʘʨʥʠʢʦʚ, ʫʥʠʯʪʦʞʝʥʠʝ ʢʦʯʝʢ, ʤʫʨʘʚʝʡʥʠʢʦʚ, ʫʙʦʨʢʘ ʢʘʤʥʝʡ, 

ʱʝʣʝʚʘʥʠʝ ʠ ʨʳʭʣʝʥʠʝ ʜʝʨʥʠʥʳ ï ʦʤʦʣʘʞʠʚʘʥʠʝ) ʩʬʦʨʤʠʨʦʚʘʚʰʠʝ ʪʝʭʥʦʛʝʥʥʳʡ ʬʦʥ. 

ʇʦ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʪʦʜʠʢʠ ʦʧʳʪʦʚ ʥʘ ʩʝʥʦʢʦʩʘʭ ʠ ʧʘʩʪʙʠʱʘʭ ʙʳʣʦ ʨʘʟʤʝʱʝʥʦ 12 ʜʝʣʷʥʦʢ, 

ʧʣʦʱʘʜʴʶ 30 ʤ2 ʢʘʞʜʘʷ, ʯʝʪʳʨʝ ʚʘʨʠʘʥʪʘ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, ʨʝʥʜʦʤʝʟʠʨʦʚʘʥʥʦ, ʩʦʛʣʘʩʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʣʘʥʘ. 

ɺʦʜʥʳʡ ʨʘʩʪʚʦʨ ʵʢʩʪʨʘʩʦʣʘ 0,1% (ʠʟ ʨʘʩʯʝʪʘ 200 ʣ/ʛʘ) ʚʥʦʩʠʣʩʷ ʜʚʫʢʨʘʪʥʦ ï ʧʝʨʝʜ ʥʘʯʘʣʦʤ 

ʤʘʩʩʦʚʦʡ ʚʝʛʝʪʘʮʠʠ ʪʨʘʚ ʠ ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʷ. 
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ɸʛʨʦʨʫʜʘ (ɿʘʤʘʥʢʫʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ) 1 ʪ/ʛʘ ʪʘʢʞʝ ʚʥʦʩʠʣʘʩʴ ʚ ʧʝʨʠʦʜ ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʠ. 

ʅʘʚʦʟ 10 ʪ/ʛʘ ʧʦʟʜʥʝʡ ʦʩʝʥʴʶ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ, ʟʘ 10-15 ʜʥʝʡ ʜʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʥʘʯʘʣʘ 

ʫʩʪʦʡʯʠʚʳʭ ʟʘʤʦʨʦʟʢʦʚ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʪʨʘʚʦʩʪʦʷ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ʦʧʳʪʦʚ ʥʘ 

ʩʝʥʦʢʦʩʘʭ ʠ ʧʘʩʪʙʠʱʘʭ ɺʅʀʀ ʢʦʨʤʦʚ; ʢʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ, ʧʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ ï ʤʝʪʦʜʦʤ 

ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ; ʥʘʢʦʧʣʝʥʠʝ ʵʥʝʨʛʠʠ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʌɸʈ ï ʧʦ ʤʝʪʦʜʠʢʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʣʫʛʦʚʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ [5; 10]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ (ʚ ʩʨʝʜʥʝʤ) ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 1668-1939Áʉ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ (2509Áʉ). ʉʨʝʜʥʷʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʩʠʣʘ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ ʥʘ 46-186% (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ 

 

ʅʘʠʙʦʣʝʝ ʚʣʘʞʥʳʤ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʢʘʟʘʣʩʷ 2016 ʛʦʜ, ʢʦʛʜʘ ʩ ʤʘʷ ʧʦ ʠʶʥʴ 

ʚʳʧʘʣʦ 75% ʦʩʘʜʢʦʚ, ʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʦʥʠ ʩʦʩʪʘʚʠʣʠ 1410 ʤʤ. ʇʨʠ ʵʪʦʤ ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʛʦʜ 

ʙʳʣʘ ʥʘʠʤʝʥʴʰʝʡ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. ʈʝʟʢʘʷ ʩʤʝʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʢʘʟʘʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʪʨʝʩʩʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʨʘʚʦʩʪʦʡ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. 

ʇʨʠ ʵʪʦʤ ʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʧʦʣʥʝ 

ʪʠʧʠʯʥʳʤʠ ʜʣʷ ʜʘʥʥʦʡ ʟʦʥʳ. 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʛʦ ʧʘʩʪʙʠʱʘ (ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ) ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʣʝʜʫʶʱʠʤʠ ʚʠʜʘʤʠ: ʚʘʩʠʣʝʢ ʣʫʛʦʚʦʡ (Centaurea jacea), ʪʳʩʷʯʝʣʠʩʪʥʠʢ (Achillea milletolium), 

ʦʜʫʚʘʥʯʠʢ ʣʝʢʘʨʩʪʚʝʥʥʳʡ (Taraxacum officinale), ʧʦʜʦʨʦʞʥʠʢ ʣʘʥʮʝʪʦʣʠʩʪʥʳʡ (Plantago 

lanceolata), ʤʷʪʣʠʢ ʘʣʴʧʠʡʩʢʠʡ (Poa alpina), ʨʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ (Lolium perenne), ʣʠʩʦʭʚʦʩʪ 

ʣʫʛʦʚʦʡ (Alopecuzus pratensis), ʧʝʨʚʦʮʚʝʪ ʚʝʩʝʥʥʠʡ (Primula veris), ʤʘʥʞʝʪʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

(Alchemilla valgaris), ʢʣʝʚʝʨ ʙʝʣʳʡ (Trifolium repens), ʦʙʨʘʟʦʚʘʚʰʠʤʠ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʡ, 

ʦʜʥʦʷʨʫʩʥʳʡ ʬʠʪʦʮʝʥʦʟ. 

ʇʦʜ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʤ ʬʠʪʦʮʝʥʦʟʦʤ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʛʦʨʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʩʦ ʩʣʝʜʫʶʱʠʤ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ: ʛʫʤʫʩ ï 3,11%; ʦʙʱʝʛʦ ʘʟʦʪʘ ï 037%; P
2
O

5
 ï 43,1 ʤʛ/ʢʛ; ʂ

2
ʆ ï 210 ʤʛ/ʢʛ, 

ʨʅ 5,01, ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ï 1,39 ʛ/ʩʤ3. 

ɺʥʝʩʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʪʣʠʯʠʪʝʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ ʬʠʪʦʮʝʥʦʟʘ, ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʚʝʨʪʠʢʘʣʴʥʦʡ (ʷʨʫʩʥʦʩʪʴ) ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ (ʤʦʟʘʠʯʥʦʩʪʴ) 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʩʪʴ ʢʦʨʤʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʢʩʪʨʘʩʦʣ 0,1% + ʘʛʨʦʨʫʜʘ 1 ʪ/ʛʘ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦ-ʙʦʙʦʚʳʡ ʪʨʘʚʦʩʪʦʡ ʩ ʠʟʤʝʥʝʥʥʳʤ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. ɿʜʝʩʴ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ 

(Festuca pratensis) ʠ ʷʯʤʝʥʴ ʬʠʦʣʝʪʦʚʳʡ (Hordeum violaceum), ʛʝʥʝʨʘʪʠʚʥʳʝ ʧʦʙʝʛʠ ʢʦʪʦʨʳʭ 

ʬʦʨʤʠʨʫʶʪ 10-15% ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ. ɺʪʦʨʦʡ ʷʨʫʩ ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʚʝʛʝʪʘʪʠʚʥʳʝ ʦʨʛʘʥʳ ʠ ʢʣʝʚʝʨ 

ʛʦʨʥʳʡ (Trifolium montanum), ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ (Poal pratensis), ʯʝʨʥʦʛʦʣʦʚʥʠʢ ʤʥʦʛʦʙʨʘʯʥʳʡ 

(Poterium polygamum), ʢʦʣʦʢʦʣʴʯʠʢ ʩʢʫʯʝʥʥʳʡ (Campanula glomerata). ʅʠʞʥʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ 
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ʪʘʢʠʤʠ ʚʠʜʘʤʠ, ʢʘʢ ʚʘʩʠʣʝʢ ʣʫʛʦʚʦʡ (Centaurea jacea), ʙʝʜʨʝʥʝʮ ï ʢʘʤʥʝʣʦʤʢʘ (Pimpinella 

soxifraga), ʢʣʝʚʝʨ ʘʣʴʧʠʡʩʢʠʡ (Trifolium alpestre). 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʠʦʧʨʝʧʘʨʘʪʦʤ ʵʢʩʪʨʘʩʦʣ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʛʦ ʪʨʘʚʦʩʪʦʷ, ʛʜʝ ʚʝʨʭʥʠʡ ʷʨʫʩ ʦʙʨʘʟʦʚʘʣʠ ʙʦʣʝʝ 

ʚʳʩʦʢʦʨʦʩʣʳʝ ʧʦʙʝʛʠ ʝʞʠ ʩʙʦʨʥʦʡ (Dactylis glomerata), ʪʠʤʦʬʝʝʚʢʠ ʣʫʛʦʚʦʡ (Phleum pratense), 

ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ (Festuca pratensis) ʠ ʚʳʩʦʢʦʨʦʩʣʦʝ ʨʘʟʥʦʪʨʘʚʴʝ ï ʟʦʣʦʪʘʨʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ 

(Solidago virgaurea), ʪʤʠʥ ʦʙʳʢʥʦʚʝʥʥʳʡ (Carum zarvi). ɺʦ ʚʪʦʨʦʤ ʷʨʫʩʝ ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ 

ʛʝʥʝʨʘʪʠʚʥʳʝ ʧʦʙʝʛʠ ʟʣʘʢʦʚʳʭ ʪʨʘʚ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ (Trifolium pratense), 

ʣʷʜʚʠʥʝʮʘ ʨʦʛʘʪʦʛʦ (Lotus corniculatus), ʛʦʨʦʰʢʘ ʤʳʰʠʥʦʛʦ (Vicid eracca). ʅʠʞʥʠʡ ʷʨʫʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʫʣʴʙʘʙʘ ʦʩʝʥʥʷʷ (Leontodon autumnalis), ʧʦʜʦʨʦʞʥʠʢ ʩʨʝʜʥʠʡ(Plantago media) ʠ ʜʨ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʵʢʩʪʨʘʩʦʣ 0,1% + ʘʛʨʦʨʫʜʘ 1 ʪ/ʛʘ + ʥʘʚʦʟ 10 ʪ/ʛʘ ʦʢʘʟʘʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʚʠʜʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʫʜʦʙʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ, 

ʦʜʥʘʢʦ ʚ ʨʘʟʣʠʯʥʦʤ ʠʭ ʩʦʯʝʪʘʥʠʠ. 

ʀʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʦʧʨʝʜʝʣʠʣʠ ʜʠʥʘʤʠʢʫ ʩʪʨʫʢʪʫʨʳ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʦʪʘʥʠʯʝʩʢʠʭ 

ʛʨʫʧʧ (ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʦʪʘʥʠʯʝʩʢʠʭ ʛʨʫʧʧ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ  

(ʟʘ ʪʨʠ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ) 

 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʧʨʦʠʟʦʰʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʟʘ ʪʨʠ ʛʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʪʨʘʚʦʩʪʦʷ. ɿʜʝʩʴ ʧʦ-ʧʨʝʞʥʝʤʫ ʜʦʤʠʥʠʨʦʚʘʣʦ 

ʨʘʟʥʦʪʨʘʚʴʝ, ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʝ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ, ʥʦ ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʢ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʳʤ ʢʦʤʧʦʥʝʥʪʘʤ, ʦʜʥʘʢʦ ʩ ʥʠʟʢʠʤʠ ʧʦʯʚʦʟʘʱʠʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʋʜʦʙʨʝʥʥʳʝ ʧʘʩʪʙʠʱʘ ʧʨʠ ʱʘʜʷʱʝʡ ʥʘʛʨʫʟʢʝ ʥʘ ʚʪʦʨʦʡ ʛʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʠʤʠʪʘʮʠʷ 

ʧʘʩʪʴʙʳ) ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʪʨʝʪʠʡ ʛʦʜ çʩʪʨʘʚʣʠʚʘʥʠʷè ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʠ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ, ʩʬʦʨʤʠʨʦʚʘʚ ʩʪʨʫʢʪʫʨʫ ʪʨʘʚʦʩʪʦʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦ-

ʨʘʟʥʦʪʨʘʚʥʦʤʫ ʬʠʪʦʮʝʥʦʟʫ. 

ʀʟʤʝʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʦʧʨʝʜʝʣʠʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʤʘʩʩʳ, ʝʝ 

ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʪʨʘʚʦʩʪʦʷ (ʪʘʙʣ. 2) ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʧʦʩʦʙʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 
ʊʘʙʣʠʮʘ 2 ï ɹʠʦʣʦʛʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʬʠʪʦʮʝʥʦʟʦʚ (ʚ ʩʨ. ʟʘ 3 ʛʦʜʘ) 

 
ʇʨʠʤʝʯʘʥʠʝ: ʧʨʠʭʦʜ ʌɸʈ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩ t +5Áʉ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 18375 ɻɼʞ/ʛʘ. 

ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʙʦʪʘʥʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩ ʥʘʢʦʧʣʝʥʠʝʤ 

ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʤʠʥʠʨʦʚʘʥʠʝ 

ʨʘʟʥʦʪʨʘʚʴʷ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠʨʦʩʪ ʩʫʭʦʡ ʤʘʩʩʳ ʫʚʝʣʠʯʠʣʩʷ 

ʥʘ 17,9 ʛ/ʤ2; y = 17,9x ï 53,5 ʧʨʠ r = 0,93. 

ɺʥʝʩʝʥʠʝ ʘʛʨʦʨʫʜʳ 1 ʪ/ʛʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʘʠʙʦʣʴʰʝʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʣʘʢʦʚʦʡ ʛʨʫʧʧʳ y = 

44,28x ï 330,0 ʧʨʠ r = 0,99, ʘ ʥʘʚʦʟʘ 10 ʪ/ʛʘ ʙʦʙʦʚʳʭ ʚʠʜʦʚ ʪʨʘʚ, ʦʙʝʩʧʝʯʠʚ ʧʨʠʨʦʩʪ ʩʫʭʦʡ ʤʘʩʩʳ 

ɿʣʘʢʠ, % ɹʦʙʦʚʳʝ, % ʈʘʟʥʦʪʨʘʚʴʝ, % 
ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

2015 2016 2017 2015 2016 2017 2015 2016 2017 

ʂʦʥʪʨʦʣʴ, ʙ/ʫ 28,4 27,3 28,3 2,2 7,0 9,3 69,4 65,7 62,4 

ʕʢʩʪʨʘʩʦʣ +ʘʛʨʦʨʫʜʘ 49,5 50,2 49,0 7,8 10,6 12,0 42,7 39,2 39,0 

ʕʢʩʪʨʘʩʦʣ + ʥʘʚʦʟ 43,0 41,0 40,0 21,0 24,2 29,0 36,0 34,8 31,0 

ʕʢʩʪʨʘʩʦʣ +ʘʛʨʦʨʫʜʘ + ʥʘʚʦʟ 44,0 40,0 47,3 16,3 18,4 25,0 39,8 41,6 27,7 

 

ɹʠʦʤʘʩʩʘ, 

ʪ/ʛʘ 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʥʘʜʟʝʤʥʦʡ ʤʘʩʩ  r

ʇʦʩʪʫʧʣʝʥʠʝ 
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ʛʠʠ ʟʘ ʩʯʝʪ 
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ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 
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ʂʦʥʪʨʦʣʴ, ʙ/ʫ 2,37 5,19 2,11 0,26 41,5 6,3 37,6 90,6 0,20 

ʕʢʩʪʨʘʩʦʣ +ʘʛʨʦʨʫʜʘ 3,74 7,48 3,33 0,40 69,6 20,3 49,3 70,8 0,27 

ʕʢʩʪʨʘʩʦʣ + ʥʘʚʦʟ 5,01 9,02 4,31 0,64 94,2 24,3 69,9 74,2 0,38 

ʕʢʩʪʨʘʩʦʣ + ʘʛʨʦʨʫʜʘ + ʥʘʚʦʟ 5,26 9,63 4,64 0,62 97,8 23,9 73,9 75,6 0,40 

S x =         0,04      0,33 

ʅʉʈ0,5 =    0,41 ʪ/ʛʘé.1,83 ʪ/ʛʘ 
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42,86 ʛ/ʤ2; y = 42,86x ï 604,23. ʆʜʥʘʢʦ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʬʦʨʤʠʨʦʚʘʣʠ ʟʣʘʢʦʚʳʝ ʪʨʘʚʳ y = 11,5x ï 

1538,4 ʠ ʨʘʟʥʦʪʨʘʚʴʝ y = 30,67x ï 604,23. 

ʅʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʬʠʪʦʮʝʥʦʟʘ, ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʯʝʪʚʝʨʪʦʤ 

ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ, ʛʜʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʨʠʙʘʚʢʘ ʟʣʘʢʦʚʦʛʦ ʠ ʙʦʙʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʘʚʠʣʘ ï b
xy 
ï 33,3 ʛ/ʤ2 ʠ 71,43 ʛ/ʤ2 ʧʨʠ r = 0,99 ʠ 0,95 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʟʚʦʣʠʚ 

ʫʚʝʣʠʯʠʪʴ ʥʘʢʦʧʣʝʥʠʝ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ ʜʦ 5,26 ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. 

ɺʳʚʦʜʳ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʩʣʦʚʠʷ ʟʘʢʘʟʥʠʢʘ, ʧʨʦʮʝʩʩʳ 

ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʪʝʢʘʣʠ ʤʝʜʣʝʥʥʦ. ɿʜʝʩʴ, ʧʦ ʧʨʝʞʥʝʤʫ, ʜʦʤʠʥʠʨʦʚʘʣʘ ʨʘʟʥʦʪʨʘʚʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. 

ɺʥʝʩʝʥʠʝ ʵʢʩʪʨʘʩʦʣ + ʘʛʨʦʨʫʜʘ 1 ʪ/ʛʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦ ʜʦʣʶ ʟʣʘʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʪʨʘʚʦʩʪʦʝ, ʘ ʪʘʢʞʝ ʙʦʙʦʚʳʝ ʚʠʜʳ ʪʨʘʚ, ʯʪʦ ʧʨʠ ʩʪʨʫʢʪʫʨʝ ʬʠʪʦʮʝʥʦʟʘ 40%, ʟʣʘʢʦʚʳʭ ï 12% 

,ʙʦʙʦʚʳʭ ï 39%, ʨʘʟʥʦʪʨʘʚʴʷ ʩʬʦʨʤʠʨʦʚʘʣʦ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦ-ʙʦʙʦʚʳʡ ʪʨʘʚʦʩʪʦʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʝʨʝʛʥʦʷ ʦʚʝʯʴʝʛʦ ʥʘʚʦʟʘ ʥʘ ʬʦʥʝ ʵʢʩʪʨʘʩʦʣʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦ-ʙʦʙʦʚʦʛʦ ʪʨʘʚʦʩʪʦʷ ʩʦ ʩʪʨʫʢʪʫʨʦʡ 40 ï 31 ï 29%. 

ʂʦʤʧʣʝʢʩʥʦʝ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʡ 

ʪʨʘʚʦʩʪʦʡ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʦʪʘʥʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 47,3ï25,0ï27,7%. 

ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʚʳʩʠʣʦ ʥʘʢʦʧʣʝʥʠʝ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ ʪʨʘʚʦʩʪʦʷ, ʘʢʪʠʚʠʟʠʨʦʚʘʚ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʌɸʈ ʚʳʨʦʩ ʩ 0,20 ʜʦ 0,40 %, 

ʦʙʝʩʧʝʯʠʚ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʩʫʭʦʡ ʤʘʩʩʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1,33ï2,64ï

2,89 ʪ/ʛʘ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʧʦʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ 

ʩ 5,19 ʜʦ 9,63 ʪ/ʛʘ, ʦʙʝʩʧʝʯʠʚ ʥʝ ʪʦʣʴʢʦ ʥʘʢʦʧʣʝʥʠʝ ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩ 41,6 ʜʦ 97,8 ɻɼʞ/ʛʘ, ʥʦ ʠ 

ʧʦʚʳʩʠʚ ʩʨʝʜʦʦʙʨʘʟʫʶʱʫʶ ʨʦʣʴ ʬʠʪʦʮʝʥʦʟʘ ʚ ʧʨʝʜʦʭʨʘʥʝʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʦʪ ʵʨʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. 
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E.D. Soldatov, I.E. Soldatova. PROTECTION OF THE ECOLOGICAL STATUS OF MOUNTAIN 

AGRICULTURAL LANDSCAPES BY THE METHOD OF DEGRADED GRASS STAN DS 

RESTORATION.  
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Mountain agrolandscapes are of great ecological importance for the local population, being the basis of 

restoring traditional types of production based on the livestock industry. Currently, the problems of restoration and 

rational use of mountain areas are particularly acute. The research was conducted on mountain study area of North 

Caucasus Research Institute of Foothill and Mountain Agriculture of VSC RAS in Dargavs, Prigorodny district of 

North OssetiaïAlania. As a result of the experiments, it was found that the introduction of biological fertilizers 

accelerated the beginning of the growing period by 12-17 days, at this the forms of fertilizers contributed to the 

formation of distinctive structures of phytocenosis, species composition, vertical (layering) and horizontal (mosaic 

structure) heterogeneity that determine the productivity and energy saturation of the derived crop production. 

Species diversity, significantly increased under the influence of environmental factors increased the biological mass 

of grass stand (shoots, leaves, etc.), promoting photosynthetic activity (PAR ratio increased from 0,20 to 0,40%), 

providing the process of underground mass development, previously formed under the influence of agromeliorative 

factors from 5,2 to 9,6 t/ha of dry mass or, respectively, the variants location: 44,1; 73,8 ï 85,5% to the control 

level. Plant litter, in the amount of 0,23-0,47 t/ha, as well as mineralization processes in the soil, actively and 

continuously occurring under the action of microorganisms, contributed to an increase in the accumulation of 

organic matter by 0,7 to 1,32%. Under the influence of fertilizers, soil acidity decreased by 0,22 ï 0,39 units, the 

energy component of the above-ground mass increased from 41,5 to 69,6 ï 94,2 ï 97,8 GJ/ha of exchange energy. 

 
Keywords: mountains, ecosystem, meadows and pastures, agro-ore, extrasol, manure, rational use. 

 
ʉʦʣʜʘʪʦʚ ʕʜʫʘʨʜ ɼʤʠʪʨʠʝʚʠʯ, ʢ.ʩ.-ʭ.ʥ., ʟʘʚ. ʦʪʜʝʣʦʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʥʳʭ ʢʦʨʤʦʚʳʭ 

ʫʛʦʜʠʡ ʉʂʅʀʀɻʇʉʍ ɺʅʎ ʈɸʅ. 363110, ʈʉʆïɸʣʘʥʠʷ, ʩ. ʄʠʭʘʡʣʦʚʩʢʦʝ, ʫʣ. ɺʠʣʴʷʤʩʘ, 1, ʪ. (8672) 23-04-

15. E-mail: skniigpsh@mail.ru. 

ʉʦʣʜʘʪʦʚʘ ʀʨʠʥʘ ʕʜʫʘʨʜʦʚʥʘ, ʢ.ʙ.ʥ., ʩ.ʥ.ʩ. ʣʘʙʦʨʘʪʦʨʠʠ ʛʦʨʥʦʛʦ ʣʫʛʦʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʉʂʅʀʀɻʇʉʍ ɺʅʎ ʈɸʅ. 363110, ʈʉʆïɸʣʘʥʠʷ, ʩ. ʄʠʭʘʡʣʦʚʩʢʦʝ, ʫʣ. ɺʠʣʴʷʤʩʘ, 1. E-mail: 

irasha2012@mail.ru. 

 

Eduard Dmitrievich Soldatov, Cand.Agr.Sci., chief of the Department of rational use of mountain forage 

lands, North Caucasus Research Institute of Foothill and Mountain Agriculture of VSC RAS. 363110, Republic of 

North OssetiaïAlania, village Mikhaylovskoye, 1 Williams str., tel. (8672) 23-04-15. E-mail: skniigpsh@mail.ru. 

Irina Eduardovna Soldatova, Cand.Biol.Sci., senior researcher of the laboratory of mountain meadow 

management and animal husbandry, North Caucasus Research Institute of Mountain and Foothill Agriculture, 

Vladikavkaz Scientific Centre of Russian Academy of Sciences. 363110, Republic of North OssetiaïAlania, village 

Mikhaylovskoye, 1 Williams str. E-mail: irasha2012@mail.ru. 

 

 

ʋɼʂ 633,491  

 
ɸʙʠʜʦʚ ʍ.ʂ., ɸʙʘʟʦʚ ɸ.ʍ., ʉʘʨʙʘʰʝʚʘ ɸ.ʀ., ɹʫʛʦʚ ʈ.ʈ., ʍʫʨʘʥʦʚ ʄ.ʄ. 

 

ʀʅɼʀɺʀɼʋɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʅʆɺʓʍ ʉʆʈʊʆɺ ʂɸʈʊʆʌɽʃʗ 

ʉɽʃɽʂʎʀʀ ʀʉʍ ʂɹʅʎ ʈɸʅ ʀ ɺʅʀʀʂʍ ʀʄ. ɸ.ɻ. ʃʆʈʍɸ  

ʀ ʇʆʂɸɿɸʊɽʃʀ ʂɸʏɽʉʊɺɸ ɺ ʋʉʃʆɺʀʗʍ ʇʈɽɼɻʆʈʔʗ ʂɹʈ 
 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʠʟʫʯʝʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʨʠʝʤʦʚ ʩʦʨʪʦʚʦʡ 

ʘʛʨʦʪʝʭʥʠʢʠ. ɿʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʦʣʴ ʩʦʨʪʘ ʢʘʢ ʬʘʢʪʦʨʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʠ ʦʮʝʥʠʚʘʝʪʩʷ 

ʚʳʩʦʢʦ, ʪʦʣʴʢʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʨʪʦʚʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʝʛʦ ʧʦʪʝʥʮʠʘʣ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʧʨʦʩʦʚ 

ʩʦʨʪʦʚʦʡ ʘʛʨʦʪʝʭʥʠʢʠ, ʦʩʦʙʝʥʥʦ ʧʦ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʤ ʩʦʨʪʘʤ. ʇʦʣʝʚʦʡ ʦʧʳʪ ʧʨʦʚʦʜʠʣʠ ʚ ɿʦʣʴʩʢʦʤ 

ʨʘʡʦʥʝ, ʩ.ʧ. ɹʝʣʦʢʘʤʝʥʩʢʦʝ, ʅʇʆ-3, ʀʉʍ ʂɹʅʎ ʈɸʅ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʳʭ 

ʦʧʳʪʦʚ ʦʧʨʝʜʝʣʝʥʘ ʨʝʘʢʮʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ ʥʘ ʚʦʟʨʘʩʪʘʶʱʠʝ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʟʣʠʯʥʦʡ ʛʫʩʪʦʪʦʡ ʧʦʩʘʜʢʠ. 

ʆʧʪʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʩʦʨʪʦʚ ɻʦʨʷʥʢʘ, ʅʘʣʴʯʠʢʩʢʠʡ, ʄʫʩʠʥʩʢʠʡ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚ ʥʦʨʤʝ N
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 ʠ ʛʫʩʪʦʪʝ ʧʦʩʘʜʢʠ 47-80 ʪʳʩ. ʰʪ./ʛʘ. ʋʩʪʘʥʦʚʣʝʥʳ 

ʦʧʪʠʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʦʧʳʪʘ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʠ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʢʣʫʙʥʝʡ (ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ï 29,5-44,8 ʪ/ʛʘ, ʞʘʨʦ- ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ; 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʠʨʫʩʥʳʤ, ʛʨʠʙʥʳʤ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʙʦʣʝʟʥʷʤ ï 7-9 ʙʘʣʣʦʚ; ʦʪʣʠʯʥʳʝ ʚʢʫʩʦʚʳʝ ʠ 

ʢʫʣʠʥʘʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ; ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ï 14,5-23,7 ʤʛ %; ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ 

ʥʝ ʧʨʝʚʳʰʘʝʪ ʇɼʂ ï 80,7-201 ʙʘʣʣʦʚ; ʥʝ ʪʝʤʥʝʶʱʘʷ ʤʷʢʦʪʴ ʚ ʩʳʨʦʤ ʠ ʚʘʨʝʥʦʤ ʚʠʜʝ ï 7-9 ʙʘʣʣʦʚ; 

ʭʦʨʦʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ï 4,1-6,5 % ʦʪʭʦʜʦʚ). 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               38 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪ, ʛʫʩʪʦʪʘ ʧʦʩʘʜʢʠ, ʫʜʦʙʨʝʥʠʷ, ʥʠʪʨʘʪʳ, ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ, ʚʠʪʘʤʠʥ 

çʉè, ʙʝʣʦʢ, ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʉʫʱʝʩʪʚʝʥʥʳʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʚʢʣʘʜ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʥʦʩʠʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ʩʬʝʨʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚʳʟʳʚʘʶʱʘʷ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʣʘʥʝʪʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɼʘʥʥʘʷ 

ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʟʝʤʣʝʜʝʣʠʝ. ʆʥʘ ʜʦʣʞʥʘ 

ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʩʝʣʝʢʮʠʦʥʥʳʭ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ, ʜʦʧʦʣʥʷʝʤʳʭ ʭʠʤʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʟʘʱʠʪʳ ʣʠʰʴ ʧʨʠ ʫʩʣʦʚʠʠ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʝʪʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʨʦʛʦʚ ʚʨʝʜʦʥʦʩʥʦʩʪʠ [1]. 

ʀʟ ʩʦʦʙʱʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʥʠʟʠʣʘʩʴ 

ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ ʢʣʫʙʥʝʡ ʚ ʩʨʝʜʥʝʤ ʥʘ 2,5-3,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʦʪʤʝʯʘʝʪʩʷ 

ʫʩʠʣʝʥʥʦʝ ʛʥʠʝʥʠʝ ʢʣʫʙʥʝʡ ʚ ʧʝʨʠʦʜ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʭʨʘʥʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʠʩʴ ʚʢʫʩʦʚʳʝ 

ʠ ʢʫʣʠʥʘʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʅʘʢʦʧʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʚ 

ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʝʚʨʘʱʝʥʠʝ ʠʭ ʚ ʦʨʛʘʥʠʟʤʝ ʚ ʪʘʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʘʢ ʥʠʪʨʠʪʳ, ʥʠʪʨʦʟʘʤʠʥʳ, 

ʥʠʪʨʦʟʘʤʠʜʳ, ʘʣʢʠʣʨʝʟʦʨʮʠʥʦʧʳ ʠ ʜʨ., ʷʚʣʷʶʪʩʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʩʠʥʪʝʟʘ ʢʘʥʮʝʨʦʛʝʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ [2]. 

ʉʨʝʜʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʥʘʜʣʝʞʠʪ 

ʩʝʣʝʢʮʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʢʦʪʦʨʘʷ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 30-70%. ɽʩʪʴ ʚʩʝ 

ʦʩʥʦʚʘʥʠʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʨʦʣʴ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʙʫʜʝʪ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʠ. ʇʦʩʣʝʜʥʝʝ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ 

ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʙʠʦʣʦʛʠʟʘʮʠʠ, ʵʢʦʣʦʛʠʟʘʮʠʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʪʘʢ ʠ ʩʦʟʥʘʪʝʣʴʥʦ ʚʦʟʨʦʩʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʘʤʦʡ ʩʝʣʝʢʮʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚʠʜʦʚ [3, 4]. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 2012ï2014 ʛʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 5 ʥʦʚʳʭ 

ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩ 

ʨʘʟʣʠʯʥʦʡ ʛʫʩʪʦʪʦʡ ʧʦʩʘʜʢʠ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʨʪʘ, ʩʦʟʜʘʥʥʳʝ ʩʦʚʤʝʩʪʥʦ ʀʉʍ 

ʂɹʅʎ ʈɸʅ ʠ ɺʅʀʀʂʍ ʠʤ. ɸ.ɻ. ʃʦʨʭʘ: ɻʦʨʷʥʢʘ (ʨʘʥʥʝʩʧʝʣʳʡ), ʅʘʨʪ-1 ʠ ʅʘʣʴʯʠʢʩʢʠʡ 

(ʩʨʝʜʥʝʩʧʝʣʳʝ), ɿʦʣʴʩʢʠʡ ʠ ʄʫʩʠʥʩʢʠʡ (ʩʨʝʜʥʝʧʦʟʜʥʠʝ) ï ʚʩʝ ʩʪʦʣʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚʢʣʶʯʝʥʥʳʝ 

ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʦʭʨʘʥʷʝʤʳʝ 

ʧʘʪʝʥʪʘʤʠ. 

ʉʭʝʤʘ ʦʧʳʪʘ: ʬʘʢʪʦʨ ɸ ï ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ; ʬʘʢʪʦʨ ɺ ï ʛʫʩʪʦʪʘ ʧʦʩʘʜʢʠ (23,0 ʪʳʩ. ʰʪ./ʛʘ, 47,0 

ʪʳʩ.ʰʪ./ʛʘ, 80,0 ʪʳʩ.ʰʪ./ʛʘ); ʬʘʢʪʦʨ ʉ ï ʫʨʦʚʝʥʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ: 1. N
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 ʢʛ/ʛʘ ʚ ʜ.ʚ. ʉ ʤʘʪʨʠʮʝʡ (5ˇ3ˇ3ˇ3) = 135. ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ï 50 ʤ2, 3-ʢʨʘʪʥʘʷ 

ʧʦʚʪʦʨʥʦʩʪʴ. 

ɿʘʢʣʘʜʢʘ ʦʧʳʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʚʳʩʦʪʝ 1200 ʤ ʥ.ʫ.ʤ. ʥʘ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʦ ʩʣʝʜʫʶʱʝʡ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ: ʛʫʤʫʩ ï 6,05-6,7 %, ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʂʉl) ï 5,9-6,1; (ʅ
2
ʆ) ï 6,2-6,4, 

ʩʦʜʝʨʞʘʥʠʝ ʈ
2
ʆ

5
 ï 3,3-4,9, ʂ

2
ʆ ï 35,5-43,3 ʤʛ/ ʢʛ. ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ï 9,4-

10,9 ʤʛ ʵʢʚ./100 ʛ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʟʝʨʥʦʚʳʝ ʢʦʣʦʩʦʚʳʝ.  

ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʨʘʜʠʮʠʦʥʥʘʷ ʦʙʱʝʧʨʠʥʷʪʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ. ʇʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʫʯʝʪʳ, ʥʘʙʣʶʜʝʥʠʷ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʘʤ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ ʅʀʀʂʍ, ɺʀɿʈ ʠ ɺʀʈ ʧʦ ʢʘʨʪʦʬʝʣʶ (1989; 2000; 2014; 2017 ʛʛ.). ʆʧʨʝʜʝʣʷʣʠ 

ʥʘʩʪʫʧʣʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʫ ʂʠʨʩʘʥʦʚʘ 

ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʎʀʅɸʆ [5], ʛʫʤʫʩʘ ʧʦʯʚʳ ï ʧʦ ʤʝʪʦʜʫ ʀ.ɺ. ʊʶʨʠʥʘ [6], ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ï 

ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [7], ʩʫʤʤʳ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ï ʤʝʪʦʜʦʤ ʂʘʧʧʝʥʘ-ɻʠʣʴʢʦʚʠʮʘ 

[6]. 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʥʠʪʨʘʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʠʦʥʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [8], 

ʢʨʘʭʤʘʣʘ ʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ï ʚʝʩʦʚʳʤ [9], ʚʠʪʘʤʠʥʘ ʉ ï ʧʦ ʄʫʨʨʠ [10], ʙʝʣʢʘ ï ʤʝʪʦʜʦʤ ʂʴʝʜʘʣʷ 

[11]. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ [12]. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʟʣʠʯʥʳʤʠ ʠ ʦʢʘʟʳʚʘʣʠ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. ʇʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 2012ï2013 

ʛʛ. ʦʪʤʝʯʝʥ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʠ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ.  



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               39 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʥʦʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʧʨʦʚʦʜʠʣʩʷ 

ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʧʦʣʝʚʦʡ ʦʧʳʪ ʚ ɿʦʣʴʩʢʦʤ ʨʘʡʦʥʝ, ʩ.ʧ. ɹʝʣʦʢʘʤʝʥʩʢʦʝ, ʅʇʆ-3, ʀʉʍ ʂɹʅʎ ʈɸʅ , 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʪʟʳʚʯʠʚʦʩʪʴ ʩʦʨʪʦʚ ʥʘ ʛʫʩʪʦʪʫ ʧʦʩʘʜʢʠ ʩ ʚʥʝʩʝʥʠʝʤ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʟʤʝʥʷʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ, 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʦʜʘ, ʧʠʪʘʥʠʷ ʠ ʟʘʛʫʱʝʥʥʦʩʪʠ (ʪʘʙʣ.). 

ɺ ʩʨʝʜʥʝʤ, ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʚʳʩʦʢʦʡ ʟʘʛʫʱʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʚʳʩʦʢʦʤ ʘʛʨʦʬʦʥʝ 

ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʫ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʜʘʨʪʘ ʩʦʩʪʘʚʠʣʘ: ɻʦʨʷʥʢʘ ï 2,7-4,1; 

3,4-6,4 ʪ/ʛʘ; ʅʘʨʪ-1 ï 4,8-13,9; 3,2-11,9 ʪ/ʛʘ; ʅʘʣʴʯʠʢʩʢʠʡ ï 2,6-5,8; 2,4-4,6 ʪ/ʛʘ; ɿʦʣʴʩʢʠʡ ï 5,7-9,3; 

2,3-7,4 ʪ/ʛʘ; ʄʫʩʠʥʩʢʠʡ ï 3,7-5,8; 6,6-7,8 ʪ/ʛʘ. 

ʄʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʩʬʦʨʤʠʨʦʚʘʣʠ ʚ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ 

ʤʝʪʝʦʫʩʣʦʚʠʷʤ ʛʦʜʳ (2012-2013 ʛʛ.) ʦʙʝʩʧʝʯʠʚ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ: ɻʦʨʷʥʢʘ 

ï 12,1 ʪ/ʛʘ; ʅʘʨʪ-1 ï 12,6 ʪ/ʛʘ; ʅʘʣʴʯʠʢʩʢʠʡ ï 15,3 ʪ/ʛʘ; ɿʦʣʴʩʢʠʡ ï 19,6 ʪ/ʛʘ; ʄʫʩʠʥʩʢʠʡ ï 12,2 ʪ/ʛʘ. 

ʋ ʩʦʨʪʦʚ ɻʦʨʷʥʢʘ, ʅʘʣʴʯʠʢʩʢʠʡ, ɿʦʣʴʩʢʠʡ, ʄʫʩʠʥʩʢʠʡ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʨʦʷʚʣʝʥʘ ʚ ʚʘʨʠʘʥʪʝ 47-80 ʪʳʩ. ʨʘʩʪ./ʛʘ ʧʨʠ ʫʨʦʚʥʝ ʧʠʪʘʥʠʷ N
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ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʨʘʱʠʚʘʪʴ ʢʘʨʪʦʬʝʣʴ ʧʨʠ 

ʥʦʨʤʝ N
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 ʠ ʛʫʩʪʦʪʝ ʧʦʩʘʜʢʠ 47 ʪʳʩ. ʰʪ./ʛʘ. 

ʂʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ï ʵʪʦ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʛʦʜʘ, ʧʦʚʳʰʝʥʥʳʝ ʜʦʟʳ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʨʦʢʠ ʧʦʩʘʜʢʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʨʪʘ, 

ʧʦʨʘʞʝʥʠʝ ʙʦʪʚʳ ʬʠʪʦʬʪʦʨʦʟʦʤ, ʛʫʩʪʦʪʘ ʧʦʩʘʜʢʠ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʧʠʪʘʥʠʷ, ʩʧʦʩʦʙʳ 

ʫʜʘʣʝʥʠʷ ʙʦʪʚʳ, ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʠʪʨʘʪʦʚ (ʜʥʝʤ ʠ ʥʦʯʴʶ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʨʘʚʥʦʟʥʘʯʥʦʤ ʜʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʇʨʘʚʠʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʛʨʦʧʨʠʝʤʦʚ ʜʦʣʞʥʦ ʫʣʫʯʰʘʪʴ ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʝ ʫʭʫʜʰʘʪʴ 

ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʘʢʪʦʨ ʛʫʩʪʦʪʳ ʧʦʩʘʜʢʠ ʥʝ ʦʢʘʟʳʚʘʣ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʧʨʦʜʫʢʮʠʠ. 

ʇʦʚʳʰʝʥʠʝ ʜʦʟ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠʚʦʜʠʣʦ ʢ ʟʘʤʝʪʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʢʣʫʙʥʝʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʦʚ ʥʘʢʘʧʣʠʚʘʣʦʩʴ ʫ ʨʘʥʥʝʛʦ ʩʦʨʪʘ ɻʦʨʷʥʢʘ, 

109,6ï246,0 ʤʛ/ʢʛ ʩʳʨʦʡ ʤʘʩʩʳ ʧʨʠ ʚʥʝʩʝʥʠʠ ʜʦʟʳ N
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, ʤʠʥʠʤʘʣʴʥʦʝ ï ʫ ʩʦʨʪʘ 

ʄʫʩʠʥʩʢʠʡ 73,7-111,8 ʤʛ/ʢʛ ʩʳʨʦʡ ʤʘʩʩʳ.  

ɺ ʮʝʣʦʤ, ʥʘʠʤʝʥʴʰʝʝ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ) ʢʦʣʠʯʝʩʪʚʦ Nʆ
3
 ʥʘʢʘʧʣʠʚʘʣʦʩʴ ʚ ʢʣʫʙʥʷʭ 

ʫʨʦʞʘʷ 2012 ʛʦʜʘ ʧʨʠ ʥʦʨʤʘʭ ʧʠʪʘʥʠʷ N
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60
ïN

90
ʈ

120
ʂ

90
 ʫ ʩʦʨʪʘ ɿʦʣʴʩʢʠʡ ï 73-129, ʅʘʣʴʯʠʢʩʢʠʡ 

ï 82-103 ʤʛ/ʢʛ ʩʳʨʦʡ ʤʘʩʩʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ. 

ʅʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʠʪʨʘʪʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʫ ʩʦʨʪʘ ɻʦʨʷʥʢʘ ʥʘ ʩʨʝʜʥʝʤ (N
90
ʈ

120
ʂ

90
) ʠ 

ʧʦʚʳʰʝʥʥʦʤ ʬʦʥʝ ʧʠʪʘʥʠʷ (N
120
ʈ

150
ʂ

120
), ʛʜʝ ʧʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 59,6-56,3 ʤʛ/ʢʛ ʩʳʨʦʡ ʤʘʩʩʳ, 

ʯʪʦ ʚʳʰʝ ʚ 1,38-1,64 ʨʘʟʘ ʠʣʠ ʥʘ 55-68,2 %. ʋ ʩʦʨʪʦʚ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʝ 

ʥʠʪʨʘʪʦʚ ʙʳʣʦ ʤʝʥʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ.  

ʉ ʧʦʚʳʰʝʥʠʝʤ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ʜʦ N
120
ʈ

150
ʂ

120
 ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʟʳ N
60
ʈ

90
ʂ

60 
ʫ ʩʣʝʜʫʶʱʠʭ ʩʦʨʪʦʚ: ʅʘʨʪ-1 ï 36,3; ʅʘʣʴʯʠʢʩʢʠʡ ï 40,7; ɿʦʣʴʩʢʠʡ ï 

44,8; ʄʫʩʠʥʩʢʠʡ ï 69,0 ʠʣʠ 45,8 ʤʛ ʥʘ ʢʛ ʩʳʨʦʡ ʤʘʩʩʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʝʥʳ ʚ 2013ï2014 ʛʛ., ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ). 

ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ çʉè ʩʥʠʞʘʣʦʩʴ ʚ ʧʨʦʜʫʢʮʠʠ ʧʦ ʤʝʨʝ ʚʦʟʨʘʩʪʘʥʠʷ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ï 0,3-

5,2 ʤʛ %. ɸ ʧʦʚʳʰʝʥʠʝ ʛʫʩʪʦʪʳ ʧʦʩʘʜʢʠ ʫʚʝʣʠʯʠʚʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ çʉè ʦʪ 0,9 ʜʦ 2,8 ʤʛ % 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʢʨʘʭʤʘʣʘ ʠʟʤʝʥʷʣʠʩʴ ʩ ʧʦʚʳʰʝʥʠʝʤ ʜʦʟ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʛʫʱʝʥʠʝ ʧʦʩʘʜʦʢ ʢʘʨʪʦʬʝʣʷ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʧʦʚʳʰʝʥʠʝʤ ʢʨʘʭʤʘʣʠʩʪʦʩʪʠ ʢʣʫʙʥʝʡ ʥʘ 0,1-1,5 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʠ ʥʦʨʤʳ ʧʠʪʘʥʠʷ. ɸ 

ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʩʥʠʞʝʥʠʝ ʢʨʘʭʤʘʣʠʩʪʦʩʪʠ ʢʣʫʙʥʝʡ ʚ 

ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʥʘ 0,1-2,7 %, ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 0,2 ʠ 1,7 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ. 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʙʝʣʢʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʪʘʢʞʝ ʟʘʚʠʩʝʣʦ ʦʪ ʛʫʩʪʦʪʳ ʧʦʩʘʜʢʠ 

ʢʘʨʪʦʬʝʣʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʣʦ ʤʝʩʪʦ ʪʝʥʜʝʥʮʠʷ ʧʦʥʠʞʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʥʘʚʝʩʢʝ ʩʫʭʦʛʦ ʠ ʩʳʨʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʜʦʟ ʫʜʦʙʨʝʥʠʡ. 
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ɺʳʚʦʜʳ 

ʉʦʟʜʘʥʥʳʝ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʭʦʨʦʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʢʘʯʝʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ: 

1. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ï 29,5-44,8 ʪ/ʛʘ (ʩʦʨʪʘ ʅʘʨʪ-1, ʅʘʣʴʯʠʢʩʢʠʡ, ɿʦʣʴʩʢʠʡ, 

ʄʫʩʠʥʩʢʠʡ). 

2. ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ï 14,5-23,7 ʤʛ %. 

3. ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ ʇɼʂ ï 80,7-201 ʤʛ/ʢʛ ʩʳʨʳʭ ʢʣʫʙʥʝʡ. 

4. ʆʧʪʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʩʦʨʪʦʚ ɻʦʨʷʥʢʘ, ʅʘʣʴʯʠʢʩʢʠʡ, 

ʄʫʩʠʥʩʢʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚ ʥʦʨʤʝ N
90
ʈ

120
ʂ

90
 ʠ ʛʫʩʪʦʪʝ ʧʦʩʘʜʢʠ 47-80 ʪʳʩ. ʰʪ./ʛʘ. 

5. ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʧʠʪʘʥʠʷ, ʛʫʩʪʦʪʳ ʧʦʩʘʜʢʠ ʠ 

ʩʦʨʪʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʂɹʈ ʩʦʩʪʘʚʠʣʘ: ɻʦʨʷʥʢʘ ï 23,9 ʪ/ʛʘ, ʅʘʨʪ ï 37,7 ʪ/ʛʘ, 

ʅʘʣʴʯʠʢʩʢʠʡ ï 25,5 ʪ/ʛʘ, ɿʦʣʴʩʢʠʡ ï 30,4 ʪ/ʛʘ, ʄʫʩʠʥʩʢʠʡ ï 31,1 ʪ/ʛʘ. 
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Kh.K. Abidov, A.Kh. Abazov, A.I. Sarbasheva, R.R. Bugov, M.M. Khuranov. INDIVIDUAL 

CHARACTERISTICS OF NEW POTATO VARIETIES SELECTED IN THE INSTITUTE OF 

AGRICULTURE OF KABARDINO -BALKARIAN SCIENTIFIC CENTRE OF THE RUSSIAN 

ACADEMY OF SCIENCES AND ALL -RUSSIAN RESEARCH INSTITUTE OF POTATO 

BREEDING NAMED AFTER A.G. LORKH AND QUALITY INDICATORS IN FOOTHILLS OF 

THE KABARDINO -BALKAR REPUBLIC.  
In order to further increase the yield of high quality potatoes, it is of paramount importance to study and 

introduce the most optimal methods of varietal farming technique into production. In recent years, the role of a 

variety as a productivity factor increases and is highly estimated, its potential can be realized only using the varietal 

farming technique. In this regard, the relevant problem in the modern potato growing is to study the varietal farming 

technique, especially by newly created varieties. The field experiment was carried out in Zolsky district, village 

Belokamenskoe, SPA-3, Institute of Agriculture of Kabardino-Balkarian Scientific Centre of the Russian Academy 

of Sciences (KBSC RAS). According to the results of field experiments, the reaction of new potato varieties of 
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different maturity groups to increasing balanced doses of mineral nutrition in combination with different planting 

density was determined. The optimal level of mineral nutrition for varieties Goryanka, Nalchiksky, Musinsky is the 

use of fertilizers in the norm N
90
P

120
K

90
 and planting density 47-80 thousand pcs./ha. Optimum experiment variants 

with the set parameters of potatoes productivity and high tubers quality indices are determined (high productivity ï 

29,5-44,8 t/ha, heat and drought resistance; resistance to viral, fungal and bacterial diseases ï 7-9 points; excellent 

taste and culinary indices; increased vitamin C content ï 14,5-23,7 mg %; the nitrates content does not exceed MPC 

ï 80,7-201 points; not darkening pulp in raw and boiled potatoes ï 7-9 points; good safety in autumn ï winter period 

ï 4,1-6,5% of wastes). 

Keywords: variety, planting density, fertilizers, nitrates, starchiness, vitamin çCè, protein, dry matter, yield. 

 
ɸʙʠʜʦʚ ʍʘʨʩʝʪ ʂʘʜʳʨʦʚʠʯ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʀʥʩʪʠʪʫʪʘ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ï ʬʠʣʠʘʣʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʨʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè. 360004, 

ʂɹʈ, ʛ. ʅʘʣʴʯʠʢ, ʫʣ. ʂʠʨʦʚʘ, 224. E-mail: kbniish2007@yandex.ru. 

ɸʙʘʟʦʚ ɸʥʠʫʨʘʨ ʍʘʤʠʜʦʚʠʯ, ʢ.ʩ.-ʭ.ʥ., ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʀʉʍ ʂɹʅʎ ʈɸʅ. 360004, ʂɹʈ, ʛ. 

ʅʘʣʴʯʠʢ, ʫʣ. ʂʠʨʦʚʘ, 224. E-mail: kbniish2007@yandex.ru. 

ʉʘʨʙʘʰʝʚʘ ɸʩʠʘʪ ʀʥʜʨʠʩʦʚʥʘ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʀʉʍ ʂɹʅʎ ʈɸʅ. 360004, ʂɹʈ, ʛ. 

ʅʘʣʴʯʠʢ, ʫʣ. ʂʠʨʦʚʘ, 224. E-mail: kbniish2007@yandex.ru. 

ɹʫʛʦʚ ʈʝʟʫʘʥ ʈʘʤʘʟʥʦʚʠʯ, ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʀʉʍ ʂɹʅʎ ʈɸʅ. 360004, ʂɹʈ, ʛ. ʅʘʣʴʯʠʢ, ʫʣ. 

ʂʠʨʦʚʘ, 224. E-mail: kbniish2007@yandex.ru. 

ʍʫʨʘʥʦʚ ʄʫʭʘʤʝʜ ʄʫʘʝʜʦʚʠʯ, ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʀʉʍ ʂɹʅʎ ʈɸʅ. 360004, ʂɹʈ, ʛ. 

ʅʘʣʴʯʠʢ, ʫʣ. ʂʠʨʦʚʘ, 224. E-mail: kbniish2007@yandex.ru. 

 

Kharset Kadyrovich Abidov,  head of the laboratory of potatoes selection and seed production, Institute of 

Agriculture ï branch of Federal state budgetary scientific institution çFederal Scientific Centre çKabardino-

Balkarian Scientific Centre of the Russian Academy of Sciencesè. 360004, Kabardino-Balkar Republic, Nalchik, 

224 Kirov str. E-mail: kbniish2007@yandex.ru. 

Aniurar Khamidovich Abazov,  Cand.Agr.Sci., chief researcher, Institute of Agriculture ï branch of Federal 

state budgetary scientific institution çFederal Scientific Centre çKabardino-Balkarian Scientific Centre of the 

Russian Academy of Sciencesè. 360004, Kabardino-Balkar Republic, Nalchik, 224 Kirov str. E-mail: 

kbniish2007@yandex.ru. 

Asiat Indrisovna Sarbasheva, senior researcher, Institute of Agriculture ï branch of Federal state budgetary 

scientific institution çFederal Scientific Centre çKabardino-Balkarian Scientific Centre of the Russian Academy of 

Sciencesè. 360004, Kabardino-Balkar Republic, Nalchik, 224 Kirov str. E-mail: kbniish2007@yandex.ru. 

Resuan Ramaznovich Bugov, junior researcher, Institute of Agriculture ï branch of Federal state budgetary 

scientific institution çFederal Scientific Centre çKabardino-Balkarian Scientific Centre of the Russian Academy of 

Sciencesè. 360004, Kabardino-Balkar Republic, Nalchik, 224 Kirov str. E-mail: kbniish2007@yandex.ru. 

Mukhamed Muaedovich Khuranov, junior researcher, Institute of Agriculture ï branch of Federal state 

budgetary scientific institution çFederal Scientific Centre çKabardino-Balkarian Scientific Centre of the Russian 

Academy of Sciencesè. 360004, Kabardino-Balkar Republic, Nalchik, 224 Kirov str. E-mail: 

kbniish2007@yandex.ru. 

 

 

ʋɼʂ 635.656 

 
ʂʦʢʦʝʚ ʍ.ʇ., ʉʘʙʘʥʦʚʘ ɸ.ɸ., ʌʘʨʥʠʝʚ ɸ.ʊ. 

 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ɹʀʆʇʈɽʇɸʈɸʊʆɺ  

ʇʈʀ ɺʆɿɼɽʃʓɺɸʅʀʀ ɻʆʈʆʍɸ 
 
ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʛʦʨʦʭʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʧʦʣʫʯʝʥʠʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʥʠʟʢʠʭ ʟʘʪʨʘʪʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘ ʦʙʳʢʥʦʚʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ 

ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʈʉʆïɸʣʘʥʠʷ ʥʘ ʂʠʨʦʚʩʢʦʤ ʛʦʩʩʦʨʪʦʫʯʘʩʪʢʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠʷʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʘ ʘʟʦʪʬʠʢʩʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʛʦʨʦʭʘ. ʋʩʪʘʥʦʚʣʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʱʥʦʛʦ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʠ 

ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ ʠ ʦʧʨʳʩʢʠʚʘʥʠʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʛʦʨʦʭʘ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ. ɸʢʪʠʚʥʳʡ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ (ɸʉʇ) ʧʦʚʳʰʘʣʩʷ ʩ 15,0 ʜʦ 19,3 ʪʳʩ. ʢʛ ʜʥʝʡ/ʛʘ ʩʦʨʪ ʆʩʢʘʨ ʠ ʩ 14,7 ʜʦ 18,0 

ʪʳʩ. ʢʛ ʜʥʝʡ/ʛʘ ʩʦʨʪ ʇʨʠʤʘ. ʂʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ ʚʦʟʜʫʭʘ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩ 109 ʜʦ 135 

ʢʛ/ʛʘ ʠ ʩ 98 ʜʦ 128 ʢʛ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʦʨʪʘʤ. ɼʦʣʷ ʘʟʦʪʘ ʚʦʟʜʫʭʘ ʚ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ ʛʦʨʦʭʘ 

ʧʦʚʳʰʘʣʘʩʴ ʩ 58 ʜʦ 64 % (ʩʦʨʪ ʆʩʢʘʨ) ʠ ʩ 57 ʜʦ 67 % (ʩʦʨʪ ʇʨʠʤʘ). ʇʦʚʳʰʘʣʘʩʴ ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʴ 

ʨʘʩʪʝʥʠʡ ʛʦʨʦʭʘ. ʇʦʨʘʞʝʥʥʦʩʪʴ ʨʞʘʚʯʠʥʦʡ ʩʥʠʞʘʣʘʩʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʰʪʘʤʤʦʤ 17ï1 ʥʘ 21ï24 %, 
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ʰʪʘʤʤʦʤ 38ï22 ʥʘ 18ï23 % ʠ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1+38ï22 ʥʘ 33 ï 48% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʦʨʪʘʤ 

ʆʩʢʘʨ ʠ ʇʨʠʤʘ. ɸʥʘʣʦʛʠʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠ ʙʠʦʧʨʝʧʘʨʘʪʳ ʧʨʦʷʚʣʷʣʠ ʠ ʧʨʦʪʠʚ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʘʩʢʦʭʠʪʦʟʘ ʠ ʧʝʨʦʥʦʩʧʦʨʦʟʘ. ʆʢʘʟʳʚʘʷ ʪʘʢʦʝ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʝʤʝʥʘ ʠ ʚʝʛʝʪʠʨʫʶʱʠʝ 

ʨʘʩʪʝʥʠʷ ʛʦʨʦʭʘ, ʙʠʦʧʨʝʧʘʨʘʪʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩ 2,60 ʜʦ 3,21 ʪ/ʛʘ ʠʣʠ ʥʘ 23 

% ʩʦʨʪ ʆʩʢʘʨ ʠ ʩ 2,23 ʜʦ 2,81 ʪ/ʛʘ ʠʣʠ 26 % ʩʦʨʪ ʇʨʠʤʘ. ʏʠʩʪʳʡ ʜʦʭʦʜ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʣ 8600 ï 8200 

ʨʫʙ./ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʦʨʪʘʤ ʆʩʢʘʨ ʠ ʇʨʠʤʘ, ʘ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 252ï241 %. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʭ, ʙʠʦʧʨʝʧʘʨʘʪʳ, ʘʟʦʪʬʠʢʩʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʠʥʦʢʫʣʷʮʠʷ, 

ʰʪʘʤʤ, ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʇʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʦʟʜʘʥʠʷ ʧʨʦʯʥʦʡ 

ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʪʘʢ ʢʘʢ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʚʳʩʦʢʦʙʝʣʢʦʚʳʤʠ ʢʦʨʤʘʤʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʪʝʠʥʘ ʥʘ ʫʨʦʚʥʝ 20ï30 %. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʷʚʣʷʶʪʩʷ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʦʨʦʭ [1, 2]. 

ɻʦʨʦʭ ʩʣʫʞʠʪ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʝʚʦʦʙʦʨʦʪʦʚ ʠ 

ʬʘʢʪʦʨʦʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ʆʪʣʠʯʘʷʩʴ ʧʦʚʳʰʝʥʥʦʡ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʛʦʨʦʭ 

ʦʩʪʘʚʣʷʝʪ ʧʦʩʣʝ ʩʝʙʷ 50ï60 ʢʛ/ʛʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʟʦʪʘ. ʂʦʨʥʝʚʳʝ ʠ ʧʦʞʥʠʚʥʳʝ ʦʩʪʘʪʢʠ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʛʘʪʳʝ ʘʟʦʪʦʤ, ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ ʨʘʟʣʘʛʘʶʪʩʷ ʚ ʧʦʯʚʝ, ʩʪʠʤʫʣʠʨʫʶʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʚʳʨʘʱʠʚʘʝʤʳʭ 

ʧʦʩʣʝ ʛʦʨʦʭʘ ʢʫʣʴʪʫʨ [3]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʧʦʣʫʯʝʥʠʠ ʨʘʟʣʠʯʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʥʠʟʢʠʭ ʟʘʪʨʘʪʘʭ. 

ʇʦʵʪʦʤʫ, ʥʘʨʷʜʫ ʩ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ [4]. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʜʠʘʟʘʪʨʦʬʳ ï ʙʘʢʪʝʨʠʠ, 

ʞʠʚʫʱʠʝ ʥʘ ʢʦʨʥʷʭ ʛʦʨʦʭʘ ʠ ʬʠʢʩʠʨʫʶʱʠʝ ʘʟʦʪ ʘʪʤʦʩʬʝʨʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʥʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʤʦʛʫʪ ʟʘʤʝʥʠʪʴ ʘʟʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ [5, 6]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʥʦʚʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ ʛʦʨʦʭʘ, ʚʳʷʚʣʝʥʠʝ ʠʭ 

ʘʜʘʧʪʠʚʥʳʭ ʩʚʦʡʩʪʚ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʚʳʩʦʢʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʠʪʴ ʨʦʣʴ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʧʦʚʳʰʝʥʠʠ ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʛʦʨʦʭʘ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʥʘ ʦʙʳʢʥʦʚʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʈʉʆïɸʣʘʥʠʷ 

ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʳʰʝʥʠʷ 

ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ, ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʛʦʨʦʭʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʈʉʆïɸʣʘʥʠʷ ʥʘ ʂʠʨʦʚʩʢʦʤ ʛʦʩʩʦʨʪʦʫʯʘʩʪʢʝ 

(ʢʦʣʭʦʟ ʠʤ. ʂ.ʀ. ʐʘʥʘʝʚʘ). ʇʦʯʚʳ ï ʦʙʳʢʥʦʚʝʥʥʳʝ ʯʝʨʥʦʟʝʤʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ï 5,1 %, ʨʅ 

ʩʦʣʝʚʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʯʚʳ ï 6,7, ʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ï 64 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 62 ʤʛ/ʢʛ, 

ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 380 ʤʛ/ʢʛ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʥʦʚʳʝ ʩʦʨʪʘ ʛʦʨʦʭʘ ʆʩʢʘʨ, ʇʨʠʤʘ. ɹʠʦʧʨʝʧʘʨʘʪʳ: 

ʨʠʟʦʪʦʨʬʠʥ, ʰʪʘʤʤ 17ï1, ʰʪʘʤʤ 38ï22, ʩʤʝʩʴ ʰʪʘʤʤʦʚ 17ï+38ï22. ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣ. 1. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 15 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. 

ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʚ ʥʘʯʘʣʝ ʘʧʨʝʣʷ ʨʷʜʦʚʳʤ ʩʧʦʩʦʙʦʤ (15 ʩʤ) ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 350 ʢʛ/ʛʘ. 

ʉʝʤʝʥʘ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠʥʦʢʫʣʠʨʦʚʘʣʠ ʤʠʢʨʦʙʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ: ʨʠʟʦʪʦʨʬʠʥʦʤ, ʰʪʘʤʤʘʤʠ 17-1, 

38-22 ʠ ʠʭ ʩʤʝʩʴʶ 17ï1+38ï22 (ʜʦʟʘ: 400 ʤʣ ʥʘ ʛʝʢʪʘʨʥʫʶ ʥʦʨʤʫ ʩʝʤʷʥ). ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ 

ʦʧʨʳʩʢʠʚʘʣʠ ʚʝʛʝʪʠʨʫʶʱʠʝ ʨʘʩʪʝʥʠʷ ʛʦʨʦʭʘ ʵʪʠʤʠ ʞʝ ʧʨʝʧʘʨʘʪʘʤʠ (ʜʦʟʘ: 600 ʤʣ ʚ 300 ʣ/ʛʘ), 

ʩʤʝʩʴ ʰʪʘʤʤʦʚ (17-1 (300 ʤʣ) + 38-22 (300 ʤʣ) ʚ 300 ʣ/ʛʘ). 

ʉʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɻ.ʉ. ʇʦʩʳʧʘʥʦʚʘ. ʋʯʝʪ ʙʦʣʝʟʥʝʡ ʛʦʨʦʭʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ 

ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɿʘʱʠʪʳ ʨʘʩʪʝʥʠʡ (ɺʀɿʈ). 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʤʝʨʦʚ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʜʘʥʥʳʝ ʧʦ 

ʘʢʪʠʚʥʦʤʫ ʩʠʤʙʠʦʪʠʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ (ɸʉʇ). ɸʢʪʠʚʥʳʡ ʩʠʤʙʠʦʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʦʩʝʚʦʚ 

ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʘʩʩʝ ʢʣʫʙʝʥʴʢʦʚ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʛʦʨʦʭʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ 

ʚʘʨʠʘʥʪʝ ɸʉʇ ʩʦʩʪʘʚʠʣ 15,0 ʪʳʩ. ʢʛ ʜʥʝʡ/ʛʘ ʫ ʩʦʨʪʘ ʆʩʢʘʨ ʠ 14,7 ʪʳʩ. ʢʛ ʜʥʝʡ/ʛʘ ʫ ʩʦʨʪʘ ʇʨʠʤʘ 

(ʪʘʙʣ. 1). ʇʨʝʜʧʦʩʝʚʥʘʷ ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʚʳʰʝʥʠʶ ɸʉʇ ʜʦ 
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17,7 ʪʳʩ. ʢʛ ʜʥʝʡ/ʛʘ ʫ ʩʦʨʪʘ ʆʩʢʘʨ ʠ 17,4 ʪʳʩ. ʢʛ ʜʥʝʡ/ʛʘ ʫ ʩʦʨʪʘ ʇʨʠʤʘ. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ 

ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʛʦʨʦʭʘ ʰʪʘʤʤʦʤ 17ï1 ʥʘ ʬʦʥʝ ʠʥʦʢʫʣʷʮʠʠ ʨʠʟʦʪʦʨʬʠʥʦʤ ʧʦʚʳʰʘʣʘ ɸʉʇ 

ʫ ʩʦʨʪʦʚ ʆʩʢʘʨ ʠ ʇʨʠʤʘ ʜʦ 18,0 ʠ 17,7 ʪʳʩ. ʢʛ ʜʥʝʡ/ʛʘ, ʘ ʦʙʨʘʙʦʪʢʘ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ ʜʦ 19,3 ʠ 18,0 

ʪʳʩ. ʢʛ ʜʥʝʡ/ʛʘ, ʯʪʦ ʙʦʣʴʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʘ 4,3 ʠ 3,3 ʪʳʩ. ʢʛ ʜʥʝʡ/ʛʘ. 
 

ʊʘʙʣʠʮʘ 1 ï ʈʦʣʴ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʧʦʚʳʰʝʥʠʠ ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʛʦʨʦʭʘ  

(ʩʨʝʜ. ʟʘ 2015ï2017 ʛʛ.) 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ ʚʦʟʜʫʭʘ ʟʘ ʚʝʛʝʪʘʮʠʶ ʨʘʩʪʝʥʠʷʤʠ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʦʩʪʘʚʠʣʦ 109 ʠ 98 ʢʛ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʦʨʪʘʤ ʆʩʢʘʨ ʠ ʇʨʠʤʘ. 

ʇʨʝʜʧʦʩʝʚʥʘʷ ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ ʫʚʝʣʠʯʠʣʘ ʢʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ ʥʘ 

19 ʠ 16 ʢʛ/ʛʘ. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʛʦʨʦʭʘ ʰʪʘʤʤʦʤ 17ï1 ʥʘ ʬʦʥʝ 

ʠʥʦʢʫʣʷʮʠʠ ʨʠʟʦʪʦʨʬʠʥʦʤ ʫʚʝʣʠʯʠʣʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʥʘ 

21 ʠ 23 ʢʛ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ ʚʦʟʜʫʭʘ ʬʠʢʩʠʨʦʚʘʣʠ ʨʘʩʪʝʥʠʷ 5 

ʚʘʨʠʘʥʪʘ (ʦʙʨʘʙʦʪʢʘ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1+38ï22 ʥʘ ʬʦʥʝ ʠʥʦʢʫʣʷʮʠʠ) ï 135 ʠ 128 ʢʛ/ʛʘ. ʇʨʠ 

ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ ʚʦʟʜʫʭʘ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʷʤʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ɸʉʇ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʝʥʥʦʛʦ ʘʟʦʪʘ ʨʘʩʪʝʥʠʷʤʠ ʩʦʨʪʘ ʆʩʢʘʨ ʟʘ ʚʝʛʝʪʘʮʠʶ ʢʦʣʝʙʘʣʦʩʴ ʧʦ 

ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʦʪ 188,4 ʜʦ 210,3 ʢʛ/ʛʘ, ʘ ʨʘʩʪʝʥʠʷʤʠ ʩʦʨʪʘ ʇʨʠʤʘ ʦʪ 169 ʜʦ 192 ʢʛ/ʛʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʫʣʫʯʰʘʣʦ ʫʩʣʦʚʠʷ ʘʟʦʪʥʦʛʦ ʧʠʪʘʥʠʷ ʛʦʨʦʭʘ ʠ 

ʧʦʚʳʰʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʝʥʥʦʛʦ ʠʤ ʘʟʦʪʘ. ʆʧʨʝʜʝʣʠʚ ʚʝʣʠʯʠʥʫ ʧʦʪʨʝʙʣʝʥʠʷ ʘʟʦʪʘ 

ʨʘʩʪʝʥʠʷʤʠ ʛʦʨʦʭʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ ʚʦʟʜʫʭʘ ʝʛʦ ʨʠʟʦʙʠʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ, 

ʨʘʩʩʯʠʪʘʣʠ ʜʦʣʶ ʫʯʘʩʪʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘʟʦʪʘ ʚ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ. ʈʘʩʪʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʩʦʨʪʘ ʆʩʢʘʨ ʠʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʨʝʙʣʝʥʥʦʛʦ ʘʟʦʪʘ 188,4 ʢʛ/ʛʘ, 58 % ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʟ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ʇʨʝʜʧʦʩʝʚʥʘʷ ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ ʧʦʚʳʩʠʣʘ ʵʪʫ ʜʦʣʶ ʘʟʦʪʘ 

ʜʦ 61 %, ʦʙʨʘʙʦʪʢʘ ʰʪʘʤʤʦʤ 17ï1 ʥʘ ʬʦʥʝ ʠʥʦʢʫʣʷʮʠʠ ʨʠʟʦʪʦʨʬʠʥʦʤ ʜʦ 62 %, ʘ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 

ï ʜʦ 64 %. 

ɸʥʘʣʦʛʠʯʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʜʦʣʠ ʘʟʦʪʘ ʘʪʤʦʩʬʝʨʳ ʦʪʤʝʯʘʣʠ ʠ ʧʦ ʩʦʨʪʫ ʇʨʠʤʘ, 

ʛʜʝ ʜʠʘʧʘʟʦʥ ʜʦʣʠ ʘʟʦʪʘ ʘʪʤʦʩʬʝʨʳ ʢʦʣʝʙʘʣʩʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʦʪ 57 ʜʦ 67 %. 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʧʦʚʳʰʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ 

ʨʠʟʦʙʠʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʛʦʨʦʭʘ, ʫʣʫʯʰʘʣʦ ʫʩʣʦʚʠʷ ʘʟʦʪʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʪʝʥʠʷ 

ʛʦʨʦʭʘ ʥʘʠʙʦʣʝʝ ʧʦʨʘʞʝʥʳ ʨʞʘʚʯʠʥʦʡ, ʘʩʢʦʭʠʪʦʟʦʤ ʠ ʧʝʨʦʥʦʩʧʦʨʦʟʦʤ, ʤʝʥʝʝ ʬʫʟʘʨʠʦʟʥʦʡ 

ʢʦʨʥʝʚʦʡ ʛʥʠʣʴʶ, ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ, ʩʝʨʦʡ ʛʥʠʣʴʶ ʠ ʤʦʟʘʠʢʦʡ. 

ɸʉʇ, 

ʪʳʩ.ʢʛ ʜʥʝʡ/ʛʘ 

ʌʠʢʩʠʨʦʚʘʥʥʦʛʦ 

ʘʟʦʪʘ, ʢʛ/ʛʘ 

 ̄

ʧ/ʧ 
ɺʘʨʠʘʥʪʳ 

ʪʳʩ. ʢʛ 

ʜʥʝʡ/ʛʘ 

ʧʨʠʙʘʚʢʘ, 

ʪʳʩ. ʢʛ 

ʜʥʝʡ/ʛʘ 

ʢʛ/ʛʘ 
ʧʨʠʙʘʚ-

ʢʘ, ʢʛ/ʛʘ 

ʇʦʪʨʝʙ-

ʣʝʥʠʝ ʘʟʦ-

ʪʘ, ʢʛ/ʛʘ 

ɼʦʣʷ 

ʘʟʦʪʘ 

ʚʦʟʜʫʭʘ, 

% 

ʆʩʢʘʨ 

1. ʂʦʥʪʨʦʣʴ 15,0 ï 109 ï 188,4 58 

2. ʈʠʟʦʪʦʨʬʠʥ (ʬʦʥ) 17,7 2,7 128 19 207,4 61 

3 ʌʦʥ+17-1 18,0 3,0 130 21 209,4 62 

4. ʌʦʥ+38-22 17,0 2,0 127 18 208,2 61 

5. ʌʦʥ+17-1+38-22 19,3 5,3 135 26 210,3 64 

ʇʨʠʤʘ 

1. ʂʦʥʪʨʦʣʴ 14,7 ï 98 ï 169 57 

2. ʈʠʟʦʪʦʨʬʠʥ (ʬʦʥ) 17,4 2,7 114 16 188 60 

3. ʌʦʥ+17-1 17,7 2,4 121 23 190 63 

4. ʌʦʥ+38-22 17,3 2,6 118 20 187 63 

5. ʌʦʥ+17-1+38-22 18,0 3,3 128 30 192 67 
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ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʛʦʨʦʭʘ 

ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʨʝʟʢʦ ʩʥʠʞʘʣʠ ʧʦʨʘʞʘʝʤʦʩʪʴ ʙʦʣʝʟʥʷʤʠ (ʪʘʙʣ. 2). 
ʊʘʙʣʠʮʘ 2 ï ʈʦʣʴ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʧʦʚʳʰʝʥʠʠ ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʛʦʨʦʭʘ  

(ʩʨʝʜ. ʟʘ 2015ï2017 ʛʛ.) 

 
ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʦʣʝʟʥʠ, %; 

ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʙʘʣʣ ʧʦʨʘʞʝʥʠʷ. 

 

ʊʘʢ ʦʙʨʘʙʦʪʢʘ ʰʪʘʤʤʦʤ 17ï1 ʥʘ ʬʦʥʝ ʠʥʦʢʫʣʷʮʠʠ ʨʠʟʦʪʦʨʬʠʥʦʤ ʩʥʠʞʘʣʘ ʧʦʨʘʞʘʝʤʦʩʪʴ 

ʨʞʘʚʯʠʥʦʡ ʥʘ 21% ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʆʩʢʘʨ ʠ ʥʘ 24 % ʩʦʨʪʘ ʇʨʠʤʘ, ʘ ʦʙʨʘʙʦʪʢʘ ʰʪʘʤʤʦʤ 38-22 ʥʘ 18 

ʠ 23 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʦʨʪʘʤ. ʅʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʠʣʘ ʘʥʘʣʦʛʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1+38ï22, ʧʦʨʘʞʘʝʤʦʩʪʴ ʨʞʘʚʯʠʥʦʡ ʩʥʠʞʘʣʘʩʴ ʥʘ 33 ʠ 48 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʦ ʩʦʨʪʘʤ. ɸʥʘʣʦʛʠʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠ ʙʠʦʧʨʝʧʘʨʘʪʳ ʧʨʦʷʚʠʣʠ ʠ ʧʨʦʪʠʚ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʘʩʢʦʭʠʪʦʟʘ. ʆʙʨʘʙʦʪʢʘ ʰʪʘʤʤʦʤ 17ï1 ʩʥʠʞʘʣʘ ʧʦʨʘʞʘʝʤʦʩʪʴ ʠʤ ʥʘ 17 ʠ 32 %, ʦʙʨʘʙʦʪʢʘ 

ʰʪʘʤʤʦʤ 38ï22 ʥʘ 15 ʠ 25 % ʠ ʦʙʨʘʙʦʪʢʘ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1+38ï22 ʥʘ 31 ʠ 46 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʦʨʪʘʤ ʆʩʢʘʨ ʠ ʇʨʠʤʘ. 

ʆʙʨʘʙʦʪʢʘ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʘʚʣʷʣʘ ʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʝʨʦʥʦʩʧʦʨʦʟʘ. ʆʙʨʘʙʦʪʢʘ 

ʰʪʘʤʤʦʤ 17ï1 ʩʥʠʞʘʣʘ ʧʦʨʘʞʘʝʤʦʩʪʴ ʧʝʨʦʥʦʩʧʦʨʦʟʦʤ ʥʘ 22 ʠ 23 %, ʰʪʘʤʤʦʤ 38ï22 ʥʘ 19 ʠ 20 % 

ʠ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1+38ï22 ʥʘ 27 ʠ 35 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʦʨʪʘʤ ʆʩʢʘʨ ʠ ʇʨʠʤʘ. 

ʈʘʩʪʝʥʠʷ ʛʦʨʦʭʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʨʘʞʘʣʠʩʴ ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ, ʬʫʟʘʨʠʦʟʥʦʡ ʢʦʨʥʝʚʦʡ ʛʥʠʣʴʶ, 

ʩʝʨʦʡ ʛʥʠʣʴʶ ʠ ʤʦʟʘʠʢʦʡ. ʆʙʨʘʙʦʪʢʘ ʤʠʢʨʦʙʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʙʳʣʘ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘ ʠ ʧʨʦʪʠʚ 

ʵʪʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ. 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʧʦʚʳʰʘʣʘ ʘʟʦʪʬʠʢʩʠʨʫʶʱʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʨʪʦʚ ʛʦʨʦʭʘ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʤʷʥ. ʊʘʢ, ʧʨʝʜʧʦʩʝʚʥʘʷ ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʛʦʨʦʭʘ ʨʠʟʦʪʦʨʬʠʥʦʤ ʧʦʚʳʰʘʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ 

ʆʩʢʘʨ ʥʘ 0,18 ʪ/ʛʘ ʠʣʠ 6,9 % ʠ ʩʦʨʪʘ ʇʨʠʤʘ ʥʘ 0,17 ʪ/ʛʘ ʠʣʠ 7,6 % (ʪʘʙʣ. 3). ʆʙʨʘʙʦʪʢʘ ʰʪʘʤʤʦʤ 

17ï1 ʥʘ ʬʦʥʝ ʠʥʦʢʫʣʷʮʠʠ ʨʠʟʦʪʦʨʬʠʥʦʤ ʧʦʚʳʩʠʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʛʦʨʦʭʘ ʥʘ 0,4 ʪ/ʛʘ ʠʣʠ ʥʘ 15 

% ʠ ʥʘ 0,38 ʪ/ʛʘ ʠʣʠ ʥʘ 17 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʦʨʪʘʤ. 

ʄʘʢʩʠʤʘʣʴʥʫʶ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʩʝʤʷʥ ʧʦʣʫʯʠʣʠ ʥʘ 5 ʚʘʨʠʘʥʪʝ (ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ 

ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1 + 38ï22 ʥʘ ʬʦʥʝ ʠʥʦʢʫʣʷʮʠʠ ʨʠʟʦʪʦʨʬʠʥʦʤ) ï 0,6 

ʪ/ʛʘ ʠʣʠ 23 % ʧʦ ʩʦʨʪʫ ʆʩʢʘʨ ʠ 0,58 ʪ/ʛʘ ʠʣʠ 26 % ʧʦ ʩʦʨʪʫ ʇʨʠʤʘ. 

ʆʧʨʝʜʝʣʷʷ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʦʷʣʠ ʠʟ ʩʪʦʠʤʦʩʪʠ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʦʙʨʘʙʦʪʢʠ ʠʤʠ ʩʝʤʷʥ, ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʛʦʨʦʭʘ ʠ ʫʙʦʨʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʫʨʦʞʘʷ. ʅʘ ʧʨʝʜʧʦʩʝʚʥʫʶ ʠʥʦʢʫʣʷʮʠʶ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ ʙʳʣʦ ʟʘʪʨʘʯʝʥʦ 2300 ʨʫʙʣʝʡ, ʘ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʰʪʘʤʤʘʤʠ 17ï1, 38ï22 ʠ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ 17ï1 + 38ï22 ʥʘ ʬʦʥʝ ʠʥʦʢʫʣʷʮʠʠ 

ʨʠʟʦʪʦʨʬʠʥʦʤ ï 3400 ʨʫʙʣʝʡ. ɻʦʨʦʭ ʨʝʘʣʠʟʦʚʘʣʠ ʧʦ ʮʝʥʝ 1 ʢʛ ï 20 ʨʫʙʣʝʡ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʩʝʤʷʥ 

ʇʦʨʘʞʘʝʤʦʩʪʴ ʙʦʣʝʟʥʷʤʠ, % 

ˉ 

ʧ/ʧ 
ɺʘʨʠʘʥʪʳ ʘʩʢʦ-

ʭʠʪʦʟ 

ʬʫʟʘʨʠ-

ʦʟʥʘʷ 

ʢʦʨʥʝʚʘʷ 

ʛʥʠʣʴ 

ʧʝʨʦʥʦ-

ʩʧʦʨʦʟ 

ʤʫʯ-

ʥʠʩʪʘʷ 

ʨʦʩʘ 

ʨʞʘʚ-

ʯʠʥʘ 

ʩʝʨʘʷ 

ʛʥʠʣʴ 

ʤʦʟʘʠ-

ʢʘ 

ʉʦʨʪ ʆʩʢʘʨ 

1. ʂʦʥʪʨʦʣʴ 41/1-2 8,2 33/1-2 14/1-2 49/1-2 4,7 5,7 

2. ʈʠʟʦʪʦʨʬʠʥ (ʬʦʥ) 28/1 1,0 14/1 9,2/1 32/1 1,8 4,1 

3. ʌʦʥ+17-1 24/1 0,8 11/1 6,4/1 28/1 1,2 2,6 

4. ʌʦʥ+38-22 26/1 0,9 14/1 9,0/1 31/1 1,7 4,0 

5. ʌʦʥ+17-1+38-22 10/1 0,4 6/1 5,1/1 16/1 1,2 3,1 

ʉʦʨʪ ʇʨʠʤʘ 

1. ʂʦʥʪʨʦʣʴ 62/1-2 8,4 51/1-2 16/1-2 73/1-2 4,9 6,0 

2. ʈʠʟʦʪʦʨʬʠʥ (ʬʦʥ) 41/1-2 1,9 32/1-2 9,1/1-2 51/1-2 2,0 4,2 

3. ʌʦʥ+17-1 30/1-2 1,6 28/1-2 6,8/1-2 49/1-2 1,5 2,8 

4. ʌʦʥ+38-22 37/1-2 1,8 31/1-2 8,3/1-2 50/1-2 1,8 4,2 

5. ʌʦʥ+17-1+38-22 16/1 1,7 16/1-2 6,2/1-2 25/1-2 1,3 3,4 
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ʛʦʨʦʭʘ ʢʦʣʝʙʘʣʘʩʴ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ: ʦʪ 0,18 ʜʦ 0,60 ʪ/ʛʘ ʧʦ ʩʦʨʪʫ ʆʩʢʘʨ ʠ ʦʪ 0,17 ʜʦ 0,58 

ʪ/ʛʘ ʧʦ ʩʦʨʪʫ ʇʨʠʤʘ (ʪʘʙʣ. 3). 

 
ʊʘʙʣʠʮʘ 3 ï ʈʦʣʴ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

 ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʛʦʨʦʭʘ (ʩʨʝʜ. ʟʘ 2015ï2017 ʛʛ.) 

 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʣʝʙʘʣʘʩʴ ʠ ʩʪʦʠʤʦʩʪʴ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʦʪ 3600 ʜʦ 12000 ʨʫʙʣʝʡ ʧʦ ʩʦʨʪʫ 

ʆʩʢʘʨ ʠ ʦʪ 3400 ʜʦ 11600 ʨʫʙʣʝʡ ʧʦ ʩʦʨʪʫ ʇʨʠʤʘ. 

ʏʠʩʪʳʡ ʜʦʭʦʜ ʦʪ ʧʨʝʜʧʦʩʝʚʥʦʡ ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ ʩʦʩʪʘʚʠʣ 1300 ʨʫʙʣʝʡ ʧʦ 

ʩʦʨʪʫ ʆʩʢʘʨ ʠ 1100 ʨʫʙʣʝʡ ʧʦ ʩʦʨʪʫ ʇʨʠʤʘ. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʰʪʘʤʤʦʤ 17ï1 ʥʘ ʬʦʥʝ ʠʥʦʢʫʣʷʮʠʠ 

ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ ʧʦʚʳʩʠʣʘ ʯʠʩʪʳʡ ʜʦʭʦʜ ʚ 3,5 ʨʘʟʘ ʧʦ ʩʦʨʪʫ ʆʩʢʘʨ ʠ 3,8 ʨʘʟʘ ʧʦ ʩʦʨʪʫ ʇʨʠʤʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʡ ʠʥʦʢʫʣʷʮʠʝʡ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ. ʅʘʠʙʦʣʴʰʠʡ ʯʠʩʪʳʡ ʜʦʭʦʜ ʧʦʣʫʯʝʥ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʩʤʝʩʴʶ ʰʪʘʤʤʦʚ ʥʘ ʬʦʥʝ ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ 

ʨʠʟʦʪʦʨʬʠʥʦʤ 8600 ʨʫʙ. ʧʦ ʩʦʨʪʫ ʆʩʢʘʨ ʠ 8200 ʨʫʙ. ʧʦ ʩʦʨʪʫ ʇʨʠʤʘ. ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʢʦʣʝʙʘʣʩʷ ʦʪ 57 ʜʦ 252 % ʧʦ ʩʦʨʪʫ ʆʩʢʘʨ ʠ ʦʪ 48 ʜʦ 241 % ʧʦ ʩʦʨʪʫ ʇʨʠʤʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʛʦʨʦʭʘ 

ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ʧʦʚʳʰʘʝʪ ɸʉʇ ʩ 15 ʜʦ 19,3 ʪʳʩ. ʢʛ ʜʥʝʡ/ʛʘ (ʩʦʨʪ ʆʩʢʘʨ), ʩ 14,7 ʜʦ 18,0 ʪʳʩ. ʢʛ 

ʜʥʝʡ/ʛʘ (ʇʨʠʤʘ); ʢʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ ʚʦʟʜʫʭʘ ʩ 109 ʜʦ 135 ʢʛ/ʛʘ ʠ ʩ 98 ʜʦ 128 ʢʛ/ʛʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʦʨʪʘʤ. ɼʦʣʷ ʘʟʦʪʘ ʚʦʟʜʫʭʘ ʚ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ ʩ 58 ʜʦ 64 % (ʩʦʨʪ 

ʆʩʢʘʨ) ʠ ʩ 57 ʜʦ 67 % (ʩʦʨʪ ʇʨʠʤʘ). 

ʇʦʚʳʰʘʝʪʩʷ ʙʦʣʝʟʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʦʙʦʠʭ ʩʦʨʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʩ 2,60 ʜʦ 3,20 ʪ/ʛʘ ʩʦʨʪ ʆʩʢʘʨ ʠ ʩ 2,21 ʜʦ 2,81 ʪ/ʛʘ ʩʦʨʪ ʇʨʠʤʘ. 
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ʉʦʨʪ ʆʩʢʘʨ 

1 ʂʦʥʪʨʦʣʴ 2,60 ï ï ï ï ï ï 

2 ʈʠʟʦʪʦʨʬʠʥ (ʬʦʥ) 2,78 0,18 6,9 3600 2300 1300 57 

3 ʌʦʥ+17-1 3,00 0,40 15,0 8000 3400 4600 135 

4 ʌʦʥ+38-22 2,80 0,20 7,6 4000 3400 600 48 

5 ʌʦʥ + 17-1+38-22 3,20 0,60 23,0 12000 3400 8600 252 

 ʅʉʈ05 0,17       

ʉʦʨʪ ʇʨʠʤʘ 

1 ʂʦʥʪʨʦʣʴ 2,23 ï ï ï ï ï ï 

2 ʈʠʟʦʪʦʨʬʠʥ (ʬʦʥ) 2,40 0,17 7,6 3400 2300 1100 48 

3 ʌʦʥ + 17-1 2,60 0,38 17,0 7600 3400 4200 124 

4 ʌʦʥ + 38-22 2,44 0,21 9,4 4200 3400 800 24 

5 ʌʦʥ + 17-1+38-22 2,81 0,58 26,0 11600 3400 8200 241 

 ʅʉʈ05 0,16       
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Kh.P. Kokoev, A.A. Sabanova, A.T. Farniev. EFFICIENCY OF BIOLOGICAL PREPARATIONS 

WHEN CULTIVATING PEAS.  

 
The application of biological preparations in peas cultivation is an important link in obtaining quality products 

at low cost. In this regard, on the ordinary chernozems of the foothill zone of North OssetiaïAlania on the Kirov 

state variety test plot studies to determine the effect of biological preparations on nitrogen-fixing activity, disease 

resistance and yield of pea varieties were conducted. A strong symbiotic apparatus for seeds inoculation and 

spraying vegetating pea plants with biopreparations was formed. The active symbiotic potential (ASP) increased 

from 15,0 to 19,3 thousand kg days/ha for variety Oskar and from 14,7 to 18,0 thousand kg days/ha for variety 

Prima. The amount of fixed air nitrogen increased from 109 to 135 kg/ha and from 98 to 128 kg/ha in accordance to 

varieties. The proportion of air nitrogen in the nutrition of pea plants increased from 58 to 64 % (Oskar variety) and 

from 57 to 67 % (Prima variety). The disease resistance of pea plants increased as well. The rust affection decreased 

during the treatment with strain 17-1 by 21-24 %, strain 38-22 by 18-23 % and a mixture of strains 17-1+38-22 by 

33 ï 48% in accordance to varieties Oskar and Prima. These preparations showed the similar efficacy against the 

agents of Ascochyta blight and false mildew. Providing such a multifunctional effect on the seeds and vegetating 

pea plants, biopreparations contributed to an increase in the yield from 2,60 to 3,21 t/ha or 23% for Oskar variety 

and from 2,23 to 2,81 t/ha or 26% for Prima variety. At this net income was 8600-8200 roubles/ha accordingly to 

varieties Oscar and Prima, and the profitability level ï 252-241 %. 

 
Keywords: peas, biopreparations, nitrogen-fixing activity, inoculation, strain, disease resistance, yield, 

economic efficiency. 
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ɺʃʀʗʅʀɽ ɾʀɼʂʀʍ ʆʈɻɸʅʆʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ  

ʅɸ ɸʂʊʀɺʅʆʉʊʔ ʅʀʊʈɸʊʈɽɼʋʂʊɸɿʓ ʋ ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ  

ɺ ʈɽʇʈʆɼʋʂʊʀɺʅʓʁ ʇɽʈʀʆɼ 
 
ɺʝʜʫʱʘʷ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʤʷʛʢʦʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʨʠʥʘʜʣʝʞʠʪ ʤʝʭʘʥʠʟʤʘʤ ʧʦʩʪʫʧʣʝʥʠʷ 

ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʟʦʪʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʟ ʥʠʪʨʘʪʦʚ ʧʦʯʚʳ ʜʦ ʥʠʪʨʠʪʦʚ ʠ ʘʤʤʠʘʢʘ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʫʯʘʩʪʠʠ ʬʝʨʤʝʥʪʘ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʳ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʦʣʝ 

ʦʪʜʝʣʘ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʌɻɹʅʋ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʌʅɸʎè ʚ ʐʧʘʢʦʚʩʢʦʤ ʨʘʡʦʥʝ 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʚ 2017-2018 ʛʛ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʤʷʛʢʘʷ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʩʦʨʪʘ ɹʘʛʠʨʘ. 

ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʦʙʨʘʙʦʪʢʫ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʤʠ 

ʫʜʦʙʨʝʥʠʷʤʠ çʇʆʃʀɼʆʅ ɸʛʨʦè. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʚʝʛʝʪʘʮʠʠ ʧʦʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʳ ʬʣʘʛʦʚʳʭ ʣʠʩʪʴʝʚ ʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʝʨʠʦʜ: ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ï ʥʘ 49,7ï68,9%; ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘ ʵʪʘʧʝ 

ʦʩʝʥʥʝʛʦ ʢʫʱʝʥʠʷ ï ʥʘ 5,5ï9,4%; ʧʨʠ ʣʠʩʪʦʚʳʭ ʦʙʨʘʙʦʪʢʘʭ ʥʘ ʵʪʘʧʝ ʚʝʩʝʥʥʝʛʦ ʢʫʱʝʥʠʷ ï ʥʘ 60,0ï

80,3%, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʨʥʘ ʟʘ ʩʯʝʪ 

ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʥʘʢʦʧʣʝʥʠʷ ʘʟʦʪʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʦʨʛʘʥʦʛʝʥʝʟʘ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʘ, ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʘʟʦʪ, 

ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ. 

 

ɺʚʝʜʝʥʠʝ. ɺʦʟʜʝʣʳʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ 

ʠʥʪʝʥʩʠʚʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʦʙʲʝʤʦʚ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʭ 

NPK ʫʜʦʙʨʝʥʠʡ, ʪʘʢ ʠ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʞʠʜʢʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʭʝʣʘʪʦʚ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ [1, 2]. 

ʈʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ, ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʠʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʝʤʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [3]. 

ɺʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʜʫʢʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʨʘʩʪʝʥʠʷʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, 

ʥʠʚʝʣʠʨʦʚʘʪʴ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʨʦʜʥʳʭ ʩʪʨʝʩʩʦʚ ʚ ʧʦʩʪʦʷʥʥʦ 

ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʙʦʨʦʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʝʬʠʮʠʪʥʳʤʠ 

ʩʦʩʪʦʷʥʠʷʤʠ ʧʦʩʝʚʦʚ, ʜʝʣʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʫʜʦʙʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʫʧʨʘʚʣʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ [4, 5]. 

ɺ ʫʩʣʦʚʠʷʭ ʟʦʥʳ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ, ʛʜʝ ʧʦʛʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʟʘʯʘʩʪʫʶ ʜʘʣʝʢʠ ʦʪ ʦʧʪʠʤʘʣʴʥʳʭ, ʵʪʦ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ. ʀʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʥʘ 

ʬʦʥʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʩʫʭʠʭ ʚʦʩʪʦʯʥʳʭ ʚʝʪʨʦʚ, ʝʞʝʛʦʜʥʦ ʬʠʢʩʠʨʫʶʪ ʥʝʜʦʙʦʨ 

ʫʨʦʞʘʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʦʢʘʟʘʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʝʤ 

ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ [1, 4, 2]. ʆʜʥʘʢʦ, ʚʦʧʨʦʩ ʦ ʚʣʠʷʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʙʝʣʢʘ. ʅʘ 

ʥʘʢʦʧʣʝʥʠʝ ʙʝʣʢʦʚ ʚ ʟʝʨʥʦʚʢʘʭ ʧʰʝʥʠʮʳ ʚʣʠʷʝʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʟʝʨʥʦʚʦʢ ʘʟʦʪʦʤ, ʧʦʩʪʫʧʣʝʥʠʝ ʠ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʜʚʫʭ ʠʩʪʦʯʥʠʢʦʚ: ʠʟ ʧʦʯʚʳ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʪʪʦʢʘ ʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ ʠʟ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ (ʨʝʫʪʠʣʠʟʘʮʠʠ). ʅʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ 

ʦʨʛʘʥʦʛʝʥʝʟʘ ʢʫʣʴʪʫʨʳ, ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʘʟʦʪʘ ʠʟ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ ʥʝʦʜʠʥʘʢʦʚʦ ʠ 

ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ.  

ʆʩʥʦʚʥʳʤʠ ʫʩʚʦʷʝʤʳʤʠ ʬʦʨʤʘʤʠ ʘʟʦʪʘ ʜʣʷ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʠʦʥʳ ʥʠʪʨʘʪʘ ʠ 

ʘʤʤʦʥʠʷ, ʦʜʥʘʢʦ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʘʟʦʪʘ ʚ ʨʘʩʪʝʥʠʝ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʠ ʨʘʩʪʚʦʨʠʤʳʝ ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦʯʚʳ ï ʘʤʠʥʦʢʠʩʣʦʪʳ, ʘʤʠʜʳ, 

ʢʦʨʦʪʢʠʝ ʧʦʣʠʧʝʧʪʠʜʳ, ʢʦʪʦʨʳʝ ʫʩʚʘʠʚʘʶʪʩʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʨʘʩʪʝʥʠʡ ʧʦʩʣʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               49 

ʇʦʛʣʦʱʝʥʥʳʡ ʘʤʤʦʥʠʡ ʩʨʘʟʫ ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ ʚ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʷ, ʦʜʥʘʢʦ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʦʙʳʯʥʦ ʦʯʝʥʴ ʥʠʟʢʘʷ. ʅʠʪʨʘʪʳ ʚʢʣʶʯʘʶʪʩʷ ʚ ʤʝʪʘʙʦʣʠʟʤ ʨʘʩʪʝʥʠʡ ʪʦʣʴʢʦ ʧʦʩʣʝ ʠʭ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʦ ʘʤʤʠʘʢʘ [6]. ʇʝʨʚʳʤ ʬʝʨʤʝʥʪʦʤ ʚ ʮʝʧʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʠʪʨʘʪʦʚ ʜʦ ʘʤʤʠʘʢʘ 

ʷʚʣʷʝʪʩʷ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʘ ï ʩʫʙʩʪʨʘʪʠʥʜʫʮʠʨʫʝʤʳʡ ʬʝʨʤʝʥʪ, ʢʘʪʘʣʠʟʠʨʫʶʱʠʡ ʧʝʨʝʥʦʩ ʜʚʫʭ 

ʵʣʝʢʪʨʦʥʦʚ ʦʪ ʅɸɼ(ʌ)ʅ+ ʢ ʥʠʪʨʘʪʫ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʠʪʨʠʪʘ. ʅʘ ʘʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ 

ʚʣʠʷʶʪ ʢʘʢ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ ï ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʦʩʚʝʱʝʥʥʦʩʪʴ, ʪʘʢ ʠ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʝʤʳ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʘʢʪʠʚʥʦʩʪʴ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʳ ʟʘʚʠʩʠʪ ʦʪ 

ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʷ [7].  

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʠʪʨʘʪʦʚ 

ʥʘʟʝʤʥʦʡ ʯʘʩʪʴʶ ʨʘʩʪʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʳʠʛʨʳʰʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʦʙʱʝʤ ʤʝʪʘʙʦʣʠʟʤʝ ʘʟʦʪʘ. 

ʅʘʠʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʘʟʦʪʘ ʢ ʥʘʯʘʣʫ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ʦʙʣʘʜʘʝʪ 

ʬʣʘʛʦʚʳʡ ʣʠʩʪ [8] ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ, ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʪʚʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʚʢʣʘʜ ʚ ʦʙʱʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʷ [8, 9]. 

ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦʩʪʫʧʣʝʥʠʷ ʘʟʦʪʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʥʘʣʠʚʝ ʟʝʨʥʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʢʣʶʯʝʚʦʛʦ ʬʝʨʤʝʥʪʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʠʪʨʘʪʦʚ ï ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʳ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʘʢʪʫʘʣʴʥʦ ʢʘʢ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʳ ʚʦ ʬʣʘʛʦʚʳʭ ʣʠʩʪʴʷʭ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʝʨʠʦʜ, ʘ ʪʘʢʞʝ ʥʘʢʦʧʣʝʥʠʷ ʘʟʦʪʘ ʚ ʨʘʩʪʝʥʠʷʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʦʨʛʘʥʦʛʝʥʝʟʘ ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʥʘ ʬʦʥʝ ʦʙʨʘʙʦʪʢʠ ʧʦʩʝʚʦʚ ʞʠʜʢʠʤʠ 

ʢʦʤʧʣʝʢʩʥʳʤʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʆʆʆ çʇʆʃʀɼʆʅ ɸʛʨʦè. 

ʋʩʣʦʚʠʷ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʣʝʚʦʡ ʦʧʳʪ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʣʠ ʦʙʨʘʙʦʪʢʫ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʬʘʟʳ 

ʦʨʛʘʥʦʛʝʥʝʟʘ (ʧʦ ʌ.ʄ. ʂʫʧʝʨʤʘʥ), ʙʳʣ ʟʘʣʦʞʝʥ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʦʣʝ ʦʪʜʝʣʘ ʬʠʟʠʦʣʦʛʠʠ 

ʨʘʩʪʝʥʠʡ ʌɻɹʅʋ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʌʅɸʎè ʚ 2017ï2018 ʛʛ. ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʯʝʨʥʳʡ ʧʘʨ, 

ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ. ɿʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʢʣʘʜʳʚʘʣʠʩʴ ʧʦ-ʨʘʟʥʦʤʫ. ɺ 2017 ʛʦʜʫ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʟʘ 

ʚʝʩʴ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʙʳʣ ʙʣʠʟʦʢ ʢ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʝ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʟʙʳʪʦʯʥʦʝ 

ʫʚʣʘʞʥʝʥʠʝ ʚ ʧʝʨʠʦʜ ʢʦʣʦʰʝʥʠʷ ʢʫʣʴʪʫʨʳ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʦʩʭʦʜʠʣʦ ʫʩʪʘʥʦʚʣʝʥʥʫʶ 

ʥʦʨʤʫ, ʥʘʣʠʚ ʟʝʨʥʘ ʚ ʵʪʦʪ ʛʦʜ ʧʨʦʭʦʜʠʣ ʚ ʫʩʣʦʚʠʷʭ ʙʣʠʟʢʠʭ ʢ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʟʥʘʯʝʥʠʷʤ. ɺ 

2018 ʛʦʜʫ, ʥʘʣʠʚ ʟʝʨʥʘ ʧʨʦʭʦʜʠʣ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʥʘ ʬʦʥʝ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ 

ʩʫʭʦʚʝʝʚ. ʊʠʧ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʤʦʱʥʳʡ, ʤʘʣʦʛʫʤʫʩʥʳʡ, 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʘ ʤʷʛʢʘʷ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʩʦʨʪʘ ɹʘʛʠʨʘ 

(ʩʝʣʝʢʮʠʷ ʉʅʀʀʉʍ). ɸʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʟʦʥʳ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ - N
60
P

60
K

60
 (ʥʠʪʨʦʘʤʤʦʬʦʩʢʘ) ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ + N

30
 

(ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ) ʨʘʥʥʝʡ ʚʝʩʥʦʡ. ʉʨʦʢ ʩʝʚʘ - ʦʧʪʠʤʘʣʴʥʳʡ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ (ʧʨʝʧʘʨʘʪʳ): ɸʣʴʬʘʩʪʠʤ 

0,05 ʣ/ʪ (ʦʙʨ. ʩʝʤʷʥ), ʇʦʣʠʜʦʥ ɹʠʦ ɿʝʨʥʦʚʦʡ 1,0 ʣ/ʪ (ʦʙʨ. ʩʝʤʷʥ), ʇʦʣʠʜʦʥ ɸʤʠʥʦ NPK 0,5 ʣ/ʛʘ (II-

III ʵ.ʦ.), ʇʦʣʠʜʦʥ ɸʤʠʥʦ ʇʣʶʩ 0,5 ʣ/ʛʘ (II-III ʵ.ʦ.), ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-Mn 0,5 ʣ/ʛʘ (IV ʵ.ʦ.) ʠ 

ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-B 0,5 ʣ/ʛʘ (IV ʵ.ʦ.). ʆʪʙʦʨʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʘʟʦʪʘ ʚ ʣʠʩʪʴʷʭ ʧʨʦʚʦʜʠʣʠ: ʚ ʢʫʱʝʥʠʝ (IV ʵ.ʦ.), ʢʦʣʦʰʝʥʠʝ (VIII ʵ.ʦ.) ʠ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʫʶ 

ʩʧʝʣʦʩʪʴ (X-XI ʵ.ʦ). ʆʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʄʫʣʴʜʝʨʘ 

[10] ʧʫʪʝʤ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʠʟ ʩʚʝʞʠʭ ʬʣʘʛʦʚʳʭ ʣʠʩʪʴʝʚ ʧʦʤʝʱʝʥʥʳʭ ʥʘ ʣʸʜ, ʬʦʩʬʦʨʥʳʤ 

ʙʫʬʝʨʦʤ pH 7,4. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʚʘʢʫʫʤʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ 

ʧʨʠ t ï 30ʦʉ, ʨʝʘʢʮʠʶ ʦʩʪʘʥʘʚʣʠʚʘʣʠ 20% ʨʘʩʪʚʦʨʦʤ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. ɿʘʪʝʤ ʘʣʠʢʚʦʪʫ 

ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʨʦʙʠʨʢʫ, ʢʫʜʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠʣʠʚʘʣʠ: ʙʠʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ, ʨʘʩʪʚʦʨʳ 

ʩʫʣʴʬʘʥʠʣʦʚʦʡ ʢʠʩʣʦʪʳ ʠ l-ʥʘʬʪʠʣʘʤʠʥʘ. ʈʘʟʚʠʚʰʫʶʩʷ ʯʝʨʝʟ 20-30 ʤʠʥʫʪ ʦʢʨʘʩʢʫ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʤʝʩʠ ʢʦʣʦʨʠʤʝʪʨʠʨʦʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 550 ʥʤ. ʉ ʩʠʥʠʤ 

ʩʚʝʪʦʬʠʣʴʪʨʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʥʠʪʨʘʪʦʚ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ. ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ 

ʚ ʨʘʩʪʝʥʠʷʭ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʫ ɺ.ʊ. ʂʫʨʢʘʝʚʘ (1977), ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ ï ʧʦ 

ɻʆʉʊ ʈ 54478-2011. ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʦ ɼʦʩʧʝʭʦʚʫ ɹ.ɸ. (1985), ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ (Excel, Microsoft Word). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʆʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʥʘʰʝʤ 

ʦʧʳʪʝ, ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʛʨʫʧʧʘʤ ʧʨʝʧʘʨʘʪʦʚ: ɸʣʴʬʘʩʪʠʤ ï ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ 

ʨʘʩʪʝʥʠʡ, ʘʢʪʠʚʘʪʦʨ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʪʨʠʪʝʨʧʝʥʦʚʳʭ 

ʢʠʩʣʦʪ, ʘʫʢʩʠʥʘ, ʮʠʪʦʢʠʥʠʥʘ ʠ ʢʘʨʙʦʛʠʜʨʘʪʦʚ; ʇʦʣʠʜʦʥ ɹʠʦ ɿʝʨʥʦʚʦʡ ï ʚʭʦʜʠʪ ʚ ʣʠʥʝʡʢʫ 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ-ʢʦʨʨʝʢʪʦʨʦʚ ʧʦʣʠʜʠʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʟʦʪʘ, 
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ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʤʦʥʦʩʘʭʘʨʠʜʦʚ ʚ ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʥʦʤ ʢʦʤʧʣʝʢʩʝ; ʚ ʩʦʩʪʘʚ ʘʤʠʥʦ-

ʢʦʤʧʣʝʢʩʦʚ ʫʜʦʙʨʝʥʠʡ çʇʆʃʀɼʆʅ ɸʛʨʦè ʚʭʦʜʷʪ ʛʠʜʨʦʣʠʟʘʪʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʙʝʣʢʦʚ, ʥʘʪʫʨʘʣʴʥʳʝ 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ L-ʢʦʥʬʠʛʫʨʘʮʠʠ, ʭʝʣʘʪʳ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʧʦʣʠʩʘʭʘʨʠʜʳ, 

ʙʠʦʧʦʣʠʤʝʨʳ ʠ ʤʝʤʙʨʘʥʦ-ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɹʣʘʛʦʜʘʨʷ ʩʦʯʝʪʘʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ, ʧʨʠʤʝʥʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʥʘʰʝʤ 

ʦʧʳʪʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʨʘʩʪʝʥʠʷʭ ʚʦ ʚʩʝ ʦʟʥʘʯʝʥʥʳʝ ʧʝʨʠʦʜʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʤ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʝʨʠʦʜʦʤ ʜʣʷ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʝʥʠ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʜʦ ʤʦʤʝʥʪʘ 

ʧʨʝʢʨʘʱʝʥʠʷ ʦʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ. ʄʦʣʦʜʳʤ ʚʩʭʦʜʘʤ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʧʝʨʝʜ ʧʝʨʝʟʠʤʦʚʢʦʡ. ʇʦʵʪʦʤʫ ʚ ʥʘʰʝʤ ʦʧʳʪʝ, ʥʘʨʷʜʫ ʩ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʥʝʢʦʨʥʝʚʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʵʪʘʧʝ ʚʝʩʝʥʥʝʛʦ ʢʫʱʝʥʠʷ ʢʫʣʴʪʫʨʳ, ʠʟʫʯʘʣʦʩʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʥʘʢʦʧʣʝʥʠʷ ʘʟʦʪʘ ʧʨʠ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʠ ʦʙʨʘʙʦʪʢʝ ʚʩʭʦʜʦʚ ʚ ʧʝʨʠʦʜ ʦʩʝʥʥʝʛʦ ʢʫʱʝʥʠʷ (IIïIII ʵ.ʦ.) (ʪʘʙʣ. 

1). 
ʊʘʙʣʠʮʘ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʣʠʩʪʴʷʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʢʫʱʝʥʠʝ  

 
ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ 

ʣʠʩʪʴʷʭ ʥʘ ʵʪʘʧʝ ʚʝʩʝʥʥʝʛʦ ʢʫʱʝʥʠʷ, ʫ ʨʘʩʪʝʥʠʡ ʩ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ, ʛʜʝ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ 

ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʨʝʧʘʨʘʪʘʤʠ ɸʣʴʬʘʩʪʠʤ 0,05 ʣ/ʪ ʠ ʇʦʣʠʜʦʥ ɹʠʦ ɿʝʨʥʦʚʦʡ 1,0 ʣ/ʪ ï 

ʥʘ 9,1ï15,7 % ʢ ʢʦʥʪʨʦʣʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʪʘʢʞʝ ʦʙʨʘʙʦʪʢʘ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʥʘ ʵʪʘʧʝ 

ʚʝʩʝʥʥʝʛʦ ʢʫʱʝʥʠʷ ʥʘ ʚʘʨʠʘʥʪʝ ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-Mn 0,5 ʣ/ʛʘ ï ʥʘ 6,6% ʢ ʢʦʥʪʨʦʣʶ.  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʦʙʱʝʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʝ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʦʪʤʝʯʘʣʦʩʴ ʥʘ ʵʪʘʧʝ ʢʦʣʦʰʝʥʠʷ (ʨʠʩ. 1). 

 
ʈʠʩʫʥʦʢ 1 ï ʅʘʢʦʧʣʝʥʠʝ ʘʟʦʪʘ ʚ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʵʪʘʧʝ ʢʦʣʦʰʝʥʠʷ: 

1 ï ʢʦʥʪʨʦʣʴ; 2 ï ɸʣʴʬʘʩʪʠʤ 0,05 ʣ/ʪ (ʩʝʤ.); 3 ï ʇʦʣʠʜʦʥ ɹʠʦ ɿʝʨʥʦʚʦʡ 1,0 ʣ/ʪ (ʩʝʤ.); 4 ï ʇʦʣʠʜʦʥ 

ɸʤʠʥʦ NPK 0,5 ʣ/ʛʘ (II-III ʵ.ʦ.); 5 ï ʇʦʣʠʜʦʥ ɸʤʠʥʦ ʇʣʶʩ 0,5 ʣ/ʛʘ (II-III ʵ.ʦ.); 6 ï ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-

Mn 0,5 ʣ/ʛʘ (IV ʵ.ʦ.); 7 ï ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-B 0,5 ʣ/ʛʘ (IV ʵ.ʦ.). 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ, % 

ʂʦʥʪʨʦʣʴ  4,39 

ɸʣʴʬʘʩʪʠʤ 0,05 ʣ/ʪ (ʩʝʤ.) 4,79 

ʇʦʣʠʜʦʥ ɹʠʦ ɿʝʨʥʦʚʦʡ 1,0 ʣ/ʪ (ʩʝʤ.) 5,08 

ʇʦʣʠʜʦʥ ɸʤʠʥʦ NPK 0,5 ʣ/ʛʘ (II -III ʵ.ʦ.) 4,42 

ʇʦʣʠʜʦʥ ɸʤʠʥʦ ʇʣʶʩ 0,5 ʣ/ʛʘ (II -III ʵ.ʦ.) 4,46 

ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-Mn 0,5 ʣ/ʛʘ (IV ʵ.ʦ.) 4,68 

ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-B 0,5 ʣ/ʛʘ (IV ʵ.ʦ.) 4,20 

ʅʉʈ05 0,24 
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ʋʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʨʘʩʪʝʥʠʷʭ ʢ ʥʘʯʘʣʫ ʵʪʦʛʦ ʵʪʘʧʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʩʷ ʦʪ ʪʘʢʦʚʦʛʦ 

ʚ ʢʫʱʝʥʠʝ, ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʨʘʩʪʝʥʠʝ ʫʞʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʦ ʥʘ ʦʨʛʘʥʳ, ʢʘʞʜʳʡ ʠʭ ʢʦʪʦʨʳʭ, ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ, ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʥʘʢʦʧʣʝʥʠʠ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʘʟʦʪʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʠʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʟʦʪʘ ʩʨʝʜʠ ʚʩʝʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʷ, ʧʦ-ʧʨʝʞʥʝʤʫ, 

ʦʪʣʠʯʘʝʪʩʷ ʣʠʩʪʦʚʦʡ ʘʧʧʘʨʘʪ, ʢʦʪʦʨʦʤʫ ʦʪʚʦʜʠʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʘʷ ʨʦʣʴ ʠ ʚ ʨʝʜʫʢʮʠʠ ʥʠʪʨʘʪʦʚ. 

ʋʩʪʦʡʯʠʚʫʶ ʧʨʠʙʘʚʢʫ ʧʦ ʘʟʦʪʫ ʚ ʣʠʩʪʴʷʭ ʥʘ ʵʪʘʧʝ ʢʦʣʦʰʝʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʘʨʠʘʥʪʳ ʩ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ ɸʣʴʬʘʩʪʠʤ 0,05 ʣ/ʪ (ʩʝʤ.) ʠ ʇʦʣʠʜʦʥ ɹʠʦ ɿʝʨʥʦʚʦʡ 1,0 ʣ/ʪ (ʩʝʤ.) ï 

ʥʘ 6,5ï7,8% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ, ʘ ʪʘʢʞʝ ʚʘʨʠʘʥʪʳ ʩ ʦʙʨʘʙʦʪʢʦʡ ʨʘʩʪʝʥʠʡ ʥʘ ʵʪʘʧʝ ʢʫʱʝʥʠʷ 

- ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-Mn 0,5 ʣ/ʛʘ (IV ʵ.ʦ.) ʠ ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-B 0,5 ʣ/ʛʘ (IV ʵ.ʦ.) ï ʥʘ 7,1ï4,9% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂ ʢʦʥʮʫ ʵʪʘʧʘ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ, ʢʦʛʜʘ ʘʢʪʠʚʥʳ ʧʨʦʮʝʩʩʳ ʨʝʫʪʠʣʠʟʘʮʠʠ, ʩʦʜʝʨʞʘʥʠʝ 

ʘʟʦʪʘ ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʢʣʘʜ ʚ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʟʦʪʘ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʜʦʣʞʘʶʪ ʚʥʦʩʠʪʴ ʥʝʣʠʩʪʦʚʳʝ 

ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʷ ï ʩʪʝʙʣʠ ʠ ʵʣʝʤʝʥʪʳ ʢʦʣʦʩʘ (ʨʠʩ. 2).  

 
ʈʠʩʫʥʦʢ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʵʪʘʧʝ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ 

ʩʧʝʣʦʩʪʠ: 

1 ï ʢʦʥʪʨʦʣʴ; 2 ï ɸʣʴʬʘʩʪʠʤ 0,05 ʣ/ʪ (ʩʝʤ.); 3 ï ʇʦʣʠʜʦʥ ɹʠʦ ɿʝʨʥʦʚʦʡ 1,0 ʣ/ʪ (ʩʝʤ.); 4 ï ʇʦʣʠʜʦʥ 

ɸʤʠʥʦ NPK 0,5 ʣ/ʛʘ (II-III ʵ.ʦ.); 5 ï ʇʦʣʠʜʦʥ ɸʤʠʥʦ ʇʣʶʩ 0,5 ʣ/ʛʘ (II-III ʵ.ʦ.); 6 ï ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-

Mn 0,5 ʣ/ʛʘ (IV ʵ.ʦ.); 7 ï ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-B 0,5 ʣ/ʛʘ (IV ʵ.ʦ.). 

 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʟʦʪʘ ʚ ʢʦʣʦʩʴʷʭ ʠ ʩʪʝʙʣʷʭ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʶ, ʢʘʢ ʠ ʚ ʢʦʣʦʰʝʥʠʝ, ʦʪʣʠʯʘʣʠʩʴ ʚʘʨʠʘʥʪʳ ʦʧʳʪʘ ʩ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ ʠ 

ʦʙʨʘʙʦʪʢʦʡ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʥʘ ʵʪʘʧʝ ʚʝʩʝʥʥʝʛʦ ʢʫʱʝʥʠʷ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʳ ʚʦ ʬʣʘʛʦʚʳʭ ʣʠʩʪʴʷʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʵʪʘʧʝ 

ʢʦʣʦʰʝʥʠʷ ʢʫʣʴʪʫʨʳ, ʧʦʢʘʟʘʣʦ ʦʜʥʫ ʠ ʪʫ ʞʝ ʟʘʚʠʩʠʤʦʩʪʴ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʦʪ ʫʨʦʚʥʷ 

ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ (ʨʠʩ. 3). 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʳ, ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ çʇʆʃʀɼʆʅ ɸʛʨʦè, ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-B 0,5 ʣ/ʛʘ 

(IV ʵ.ʦ.) ʠ ʇʦʣʠʜʦʥ ɹʠʦ ɿʝʨʥʦʚʦʡ 1,0 ʣ/ʪ (ʩʝʤ.) ï ʥʘ 80,3 ʠ 68,9% ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ.  

ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʳ ʚʦ ʬʣʘʛʦʚʳʭ ʣʠʩʪʴʷʭ ʪʘʢʞʝ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʠ 

ʥʘ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ - ɸʣʴʬʘʩʪʠʤ 0,05 ʣ/ʪ (ʩʝʤ.) ʠ ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-Mn 0,5 ʣ/ʛʘ (IV ʵ.ʦ.), 

ʛʜʝ ʨʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦʣʝʤ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʩʦʩʪʘʚʠʣʘ 49,7 ʠ 60,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʠʪʨʘʪʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʬʣʘʛʦʚʳʭ ʣʠʩʪʴʝʚ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʧʨʝʧʘʨʘʪʘʤʠ ʇʦʣʠʜʦʥ ɸʤʠʥʦ NPK 0,5 ʣ/ʛʘ ʠ ʇʦʣʠʜʦʥ ɸʤʠʥʦ ʇʣʶʩ 0,5 

ʣ/ʛʘ ʥʘ ʵʪʘʧʝ ʦʩʝʥʥʝʛʦ ʢʫʱʝʥʠʷ ʢʫʣʴʪʫʨʳ, ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʥʦ ʚʩʝ ʞʝ ʧʨʝʚʦʩʭʦʜʠʣʘ 

ʢʦʥʪʨʦʣʴ ʥʘ 5,5 ʠ 9,4%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ çʇʆʃʀɼʆʅ ɸʛʨʦè ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʝʨʠʦʜ ʠ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʠʣʝʥʠʶ ʨʝʫʪʠʣʠʟʘʮʠʠ ʘʟʦʪʠʩʪʳʭ 

ʚʝʱʝʩʪʚ ʚ ʟʝʨʥʦʚʢʠ ʧʰʝʥʠʮʳ. 
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ʃʠʩʪ ʉʪʝʙʝʣʴ ʂʦʣʦʩ

 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               52 

 
ʈʠʩʫʥʦʢ 3 ï ʅʠʪʨʘʪʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʬʣʘʛʦʚʳʭ ʣʠʩʪʴʝʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ  

ʥʘ ʵʪʘʧʝ ʢʦʣʦʰʝʥʠʷ, ʤʢʄ NO
2
/ʨʘʩʪʝʥʠʝ ʏ ʯʘʩ: 

1 ï ʢʦʥʪʨʦʣʴ; 2 ï ɸʣʴʬʘʩʪʠʤ 0,05 ʣ/ʪ (ʩʝʤ.); 3 ï ʇʦʣʠʜʦʥ ɹʠʦ ɿʝʨʥʦʚʦʡ 1,0 ʣ/ʪ (ʩʝʤ.); 4 ï ʇʦʣʠʜʦʥ 

ɸʤʠʥʦ NPK 0,5 ʣ/ʛʘ (II-III ʵ.ʦ.); 5 ï ʇʦʣʠʜʦʥ ɸʤʠʥʦ ʇʣʶʩ 0,5 ʣ/ʛʘ (II-III ʵ.ʦ.); 6 ï ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-

Mn 0,5 ʣ/ʛʘ (IV ʵ.ʦ.); 7 ï ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-B 0,5 ʣ/ʛʘ (IV ʵ.ʦ.). 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ (ʪʘʙʣ. 2) ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʠ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ 2018 ʛʦʜʫ, ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ çʇʆʃʀɼʆʅ ɸʛʨʦè ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʇʦʣʠʜʦʥ ɹʠʦ ɿʝʨʥʦʚʦʡ 

1,0 ʣ/ʛʘ (ʩʝʤ.) ʠ ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-B 0,5 ʣ/ʛʘ (IV) ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ ʟʝʨʥʘ.  
 

ʊʘʙʣʠʮʘ 2 ï ʂʘʯʝʩʪʚʦ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 
ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ, ʥʘ ʫʢʘʟʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʡʢʦʚʠʥʳ 

ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 1,6 ʘʙʩʦʣʶʪʥʳʭ ʧʨʦʮʝʥʪʘ, ʘ ʝʸ ʢʘʯʝʩʪʚʦ (ʠʥʜʝʢʩ ʜʝʬʦʨʤʘʮʠʠ ʢʣʝʡʢʦʚʠʥʳ (ʀɼʂ) ï 

ʥʘ 8-14 ʝʜʠʥʠʮ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʣʫʯʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦ ʢʘʯʝʩʪʚʫ ʟʝʨʥʘ ʦʪʣʠʯʘʣʠʩʴ ʪʝ ʞʝ ʚʘʨʠʘʥʪʳ 

ʦʧʳʪʘ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʳ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ 

ʧʝʨʠʦʜ.  
 

ɺʳʚʦʜ  r

1. ʇʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ çʇʆʃʀɼʆʅ ɸʛʨʦè ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ 

ʚʝʛʝʪʘʮʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʩʣʦʞʥʳʭ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʟʦʥʳ ʥʝʫʩʪʦʡʯʠʚʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ, ʧʦʚʳʰʘʝʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʘʟʦʪʦʤ, ʢʦʪʦʨʳʡ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʨʝʫʪʠʣʠʟʘʮʠʠ. 

2. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʘʟʦʪʘ ʚ ʣʠʩʪʴʷʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʧʦʚʳʰʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʘ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʳ. 

3. ɼʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ, ʥʘʢʘʧʣʠʚʘʝʤʦʝ ʨʘʩʪʝʥʠʷʤʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚʧʣʦʪʴ ʜʦ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ, ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ çʇʆʃʀɼʆʅ 

ɸʛʨʦè ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʐʘʧʦʚʘʣ ʆ.ɸ. ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ / ʆ.ɸ. ʐʘʧʦʚʘʣ. ï ʄ.: ɺʅʀʀɸ ʠʤ. ɼʅ. 

ʇʨʷʥʠʰʥʠʢʦʚʘ, 2005. - 327 ʩ. 
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ɸʢʪʠʚʥʦʩʪʴ ʥʠʪʨʘʪʨʝʜʫʢʪʘʟʳ

 

ɺʘʨʠʘʥʪ 
ʋʨʦʞʘʡʥʦʩʪʴ, 

ʮ/ʛʘ 

ʂʦʣʠʯʝʩʪʚʦ  

ʩʳʨʦʡ ʢʣʝʡʢʦ-

ʚʠʥʳ, % 

ʀɼʂ 
ɻʨʫʧʧʘ 

ʢʘʯʝʩʪʚʘ 

ʂʦʥʪʨʦʣʴ  55,0 20,4 64 I 

ɸʣʴʬʘʩʪʠʤ 0,05 ʣ/ʛʘ (ʩʝʤ.) 58,6 21,3 65 I 

ʇʦʣʠʜʦʥ ɹʠʦ ɿʝʨʥʦʚʦʡ 1,0 ʣ/ʛʘ (ʩʝʤ.) 59,1 22,0 72 I 

ʇʦʣʠʜʦʥ ɸʤʠʥʦ NPK 0,5 ʣ/ʛʘ (II -III ) 59,8 20,7 75 I 

ʇʦʣʠʜʦʥ ɸʤʠʥʦ ʇʣʶʩ 0,3 ʣ/ʛʘ (II -III ) 58,3 20,9 65 I 

ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-Mn 0,5 ʣ/ʛʘ (IV) 61,3 21,8 77 I 

ʇʦʣʠʜʦʥ ɸʤʠʥʦ Zn-B 0,5 ʣ/ʛʘ (IV) 63,2 22,0 78 I 

ʅʉʈ05 4,3 1,2 - - 
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O.V. Semenyuk. INFLUENCE OF LIQUID ORGANIC AND MINERAL FERTILIZERS ON 

NITRATE REDUCTASE ACTIVITY OF WINTER WHEAT DURING THE REPRODUCTIVE 

PERIOD. 

 
The leading role in the formation of soft winter wheat quality with different cultivation technologies and 

weather-climatic conditions belongs to mechanisms of nitrogen supply and redistribution, the recovery of which 

from soil nitrates to nitrites and ammonia occurs with the enzyme nitrate reductase. The work was carried out on 

experimental field of the Department of plant physiology, Federal state scientific institution çNorth-Caucasus 

Federal Scientific Agrarian Centreè in Shpakovsky district of the Stavropol Territory in 2017-2018. The research 

object was the soft winter wheat variety Bagira. The scheme of the experiment involved the treatment of seeds and 

vegetating plants with organic and mineral fertilizers çPOLYDON Agroè. It was found that the use of organic and 

mineral fertilizers during different stages of vegetation increased the nitrate reductase activity of flag leaves in the 

reproductive period: during pre-sowing seeds treatment ï by 49,7ï68,9%; during treatment at the stage of autumn 

tillering ï by 5,5-9,4%; during foliar treatment at the stage of spring tillering ï by 60,0-80,3% and can also 

contribute to improving the grain quality due to activating processes of nitrogen accumulation at different stages of 

organogenesis.  

 
Keywords: winter wheat, nitrate reductase, organic and mineral fertilizers, nitrogen, grain quality. 
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ɺʃʀʗʅʀɽ ʂʆʄʇʃɽʂʉʅʓʍ ʂʆʈʄʆɺʓʍ ɼʆɹɸɺʆʂ  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʉʆʀ ʅɸ ʄʆʃʆʏʅʋʖ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʂʆʈʆɺ 
 
ʉʦʷ ʠ ʩʦʝʚʳʝ ʚʳʩʦʢʦʙʝʣʢʦʚʳʝ ʢʦʨʤʘ ʠʛʨʘʶʪ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʨʘʮʠʦʥʘʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʨʦʜ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʧʨʠ ʵʪʦʤ ʦʩʪʨʳʡ ʥʝʜʦʩʪʘʪʦʢ ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʢʦʦʧʝʨʘʪʠʚʝ ɸʨʜʦʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʉʆïɸʣʘʥʠʷ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʦʣʥʦʚʦʟʨʘʩʪʥʳʭ ʢʦʨʦʚʘʭ ʰʚʠʮʢʦʡ ʧʦʨʦʜʳ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʦʚ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʜʚʝ ʛʨʫʧʧʳ ʢʦʨʦʚ, ʧʦ 10 ʛʦʣʦʚ ʚ 

ʢʘʞʜʦʡ. ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 1) ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʩʦʠ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʚ ʨʘʮʠʦʥʘʭ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʢʦʨʤʣʝʥʠʝ ʜʦʩʪʠʛʣʦ ʩʚʦʝʡ ʧʦʣʥʦʮʝʥʥʦʩʪʠ; 2) ʩʦʷ ʠ ʩʦʝʚʳʝ ʚʳʩʦʢʦʙʝʣʢʦʚʳʝ ʢʦʨʤʘ 

ʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ, ʢʘʯʝʩʪʚʦ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʠʱʝʚʘʨʝʥʠʝ ʞʠʚʦʪʥʳʭ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʝʚʳʭ ʙʦʙʦʚ ʚ ʨʘʮʠʦʥʘʭ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʘ ʠʤʝʥʥʦ: 1) ʥʝ ʩʣʝʜʫʝʪ ʚʢʣʶʯʘʪʴ ʩʳʨʫʶ ʧʦʣʥʦʞʠʨʥʫʶ ʩʦʶ ʚ ʢʦʨʤʘ ʤʦʣʦʜʥʷʢʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʞʠʚʦʡ ʤʘʩʩʦʡ ʤʝʥʝʝ 150-200 ʢʠʣʦʛʨʘʤʤ; 2) ʜʦʣʷ ʧʦʣʥʦʞʠʨʥʦʡ ʩʦʠ ʥʝ 

ʧʨʦʰʝʜʰʝʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʫ ʥʝ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʙʦʣʝʝ 20% ʚ ʩʫʭʦʡ ʤʘʩʩʝ; 3) ʩʳʨʫʶ ʧʦʣʥʦʞʠʨʥʫʶ 

ʩʦʶ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʘʪʴ ʚ ʨʘʮʠʦʥʳ ʩʦʜʝʨʞʘʱʠʝ ʤʦʯʝʚʠʥʫ. ɺʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʪʨʝʙʫʝʪ ʧʦʣʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʙʝʣʢʝ, ʞʠʨʝ, ʫʛʣʝʚʦʜʘʭ, ʢʣʝʪʯʘʪʢʝ, ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʭ, ʚʠʪʘʤʠʥʘʭ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚʘʭ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ 

ʩʦʦʪʥʦʰʝʥʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ, ʚʦʟʨʘʩʪʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʥʦʞʠʨʥʘʷ ʩʦʷ, ʢʦʤʙʠʢʦʨʤʘ, ʞʤʳʭ, ʰʨʦʪ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʢʦʨʤʘ, 

ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʷ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ, ʩʝʤʝʥʘ ʢʦʪʦʨʦʡ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʠʱʝʚʦʡ ʠ ʢʦʤʙʠʢʦʨʤʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʥʘ 

ʧʦʧʫʣʷʨʥʘ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʝʟʦʪʭʦʜʥʦʡ ʢʫʣʴʪʫʨʦʡ. ɺʝʛʝʪʘʪʠʚʥʘʷ ʤʘʩʩʘ ʥʝʟʨʝʣʳʭ 

ʨʘʩʪʝʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʠʥʛʨʝʜʠʝʥʪ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʩʦʯʥʳʭ ʠ ʛʨʫʙʳʭ ʢʦʨʤʦʚ. ʀʟ 

ʩʦʣʦʤʳ ʧʨʦʠʟʚʦʜʷʪ ʢʦʨʤʦʚʫʶ ʤʫʢʫ, ʛʨʘʥʫʣʳ. ʆʩʪʘʚʰʠʝʩʷ ʧʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʤʘʩʣʘ ʦʩʪʘʪʢʠ ʟʝʨʝʥ 

ʠʜʫʪ ʥʘ ʞʤʳʭ ʠ ʰʨʦʪ (ʚʳʩʦʢʦʮʝʥʥʳʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ), ʚʦʩʧʦʣʥʷʶʱʠʝ ʥʝʜʦʩʪʘʪʦʢ ʙʝʣʢʘ ʚ 

ʢʦʤʙʠʢʦʨʤʘʭ, ʯʪʦ ʩʦʜʝʡʩʪʚʫʝʪ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʤʷʩʦʤʦʣʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʧʦʟʚʦʣʷʝʪ ʫʜʝʰʝʚʣʷʪʴ ʩʪʦʠʤʦʩʪʴ ʜʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ [3].  

ɺ ʤʠʨʝ ʥʦʚʳʡ ʵʪʘʧ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʘʩʪʫʧʠʣ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʚ 

ʨʘʮʠʦʥʳ ʞʠʚʦʪʥʳʭ ʚ ʚʠʜʝ ʜʦʙʘʚʦʢ ʢ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʢʦʨʤʘʤ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʦʝʚʳʭ ï 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʩʠʣʦʩʘ, ʛʨʘʥʫʣ, ʞʤʳʭʘ, ʪʘʢ ʠ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʩʦʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ï 

ʩʦʝʚʦʛʦ ʰʨʦʪʘ, ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʦʡ ʧʦʣʥʦʞʠʨʥʦʡ ʩʦʠ, ʩʦʝʚʦʛʦ ʙʝʣʢʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ, ʩʦʝʚʦʛʦ 

ʙʝʣʢʦʚʦʛʦ ʠʟʦʣʷʪʘ. ʇʦʩʣʝʜʥʠʡ ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 90 % ʙʝʣʢʘ, ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ-ʧʨʝʤʠʢʩʦʚ. ɽʩʣʠ ʨʘʥʴʰʝ ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ ʚ 

ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʝʚʘʷ ʤʘʢʫʭʘ ʠ ʞʤʳʭ, ʢʘʢ ʜʝʰʝʚʳʝ ʚʳʩʦʢʦʙʝʣʢʦʚʳʝ ʜʦʙʘʚʢʠ ʚ 

ʢʦʤʙʠʢʦʨʤʘ, ʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ ʩʢʘʨʤʣʠʚʘʥʠʝ ʧʦʣʥʦʞʠʨʥʦʡ ʩʦʝʡ ʚ ʚʠʜʝ 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               55 

ʤʫʢʠ ʠ ʜʝʨʪʠ ʧʦʩʣʝ ʠʭ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʠ 

ʨʝʰʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʙʝʣʢʘ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. ɺʳʩʦʢʘʷ ʢʦʨʤʦʚʘʷ ʮʝʥʥʦʩʪʴ ʩʦʠ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ 

ʩʦʜʝʨʞʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʦʙʣʘʜʘʝʪ ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʉʦʚʩʝʤ ʥʝ ʩʣʫʯʘʡʥʦ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʪʝʧʝʨʴ ʩʦʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʘʢ ʛʣʘʚʥʳʡ ʚʳʩʦʢʦʙʝʣʢʦʚʳʡ ʢʦʤʧʦʥʝʥʪ, ʘ ʢʫʢʫʨʫʟʘ ʢʘʢ ʫʛʣʝʚʦʜʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ.  

ʕʢʩʪʨʫʜʠʨʦʚʘʥʥʘʷ ʩʦʷ, ʩʦʝʚʘʷ ʩʫʩʧʝʥʟʠʷ, ʧʨʝʤʠʢʩʳ, ʩʝʥʦ, ʩʦʣʦʤʘ, ʤʷʢʠʥʘ, ʛʨʘʥʫʣʳ, ʩʠʣʦʩ ï 

ʵʪʦ ʥʝʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʪ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʠ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʦʨʤʣʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ. ʉʨʝʜʠ ʚʩʝʭ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʤʠʨʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʦʷ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʚʳʩʦʢʦʙʝʣʢʦʚʦʡ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʥʘ, ʢʘʢ ʩʳʨʴʝʚʦʡ ʠʩʪʦʯʥʠʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʠʱʝʚʳʭ ʙʝʣʢʦʚ, ʚ ʤʠʨʝ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ 

[4].  

ʉʦʷ ʧʨʝʚʳʰʘʝʪ ʛʦʨʦʭ, ʢʦʪʦʨʳʡ ʜʦʣʛʠʡ ʧʝʨʠʦʜ ʙʳʣ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʘʮʠʦʥʦʚ ʞʠʚʦʪʥʳʭ, 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʪʝʠʥʘ ʚ 1,6ï2 ʨʘʟʘ, ʞʠʨʘ ï ʚ 2,5 ʨʘʟʘ, ʢʘʣʴʮʠʷ ï ʚ 2,5 ʨʘʟʘ, ʬʦʩʬʦʨʘ ï ʚ 1,4 ʨʘʟʘ, 

ʟʦʣʳ ï ʚ 1,6 ʨʘʟʘ. ʏʪʦʙʳ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʨʘʮʠʦʥ ʙʣʘʛʦʜʘʨʷ ʛʦʨʦʭʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʪʨʘʪʠʪʴ ʝʛʦ ʚ 2 

ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʩʦʝʚʦʛʦ ʰʨʦʪʘ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʧʨʝʠʤʫʱʝʩʪʚ ʩʦʝʚʦʛʦ ʰʨʦʪʘ ʝʱʝ ʠ ʚ 

ʪʦʤ, ʯʪʦ ʟʘʪʨʘʪʳ ʥʘ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʢʫʧʘʶʪʩʷ ʧʫʪʝʤ ʨʝʘʣʠʟʘʮʠʠ ʩʦʝʚʦʛʦ ʤʘʩʣʘ. ʕʪʦ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʪʦʛʦ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʦʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʦʨʦʭʘ ʥʘ ʢʦʨʤʦʚʳʝ ʮʝʣʠ. 

ɺʘʞʥʦ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʝʨʥʦʤ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ ʚ ʩʝʤʝʥʘʭ ʩʦʠ ʩʦʜʝʨʞʠʪʩʷ ʧʨʦʪʝʠʥʘ 

ʙʦʣʴʰʝ ʚ 3ï4 ʨʘʟʘ, ʩʦʝʚʦʤ ʰʨʦʪʝ ï ʚ 3ï5 ʨʘʟʘ, ʩʦʝʚʦʤ ʙʝʣʢʦʚʦʤ ʢʦʥʮʝʥʪʨʘʪʝ ï ʚ 5ï6 ʨʘʟ, ʩʦʝʚʦʤ 

ʙʝʣʢʦʚʦʤ ʠʟʦʣʷʪʝ ï ʚ 7 ʨʘʟ.  

ʉʦʶ ʠ ʚʳʩʦʢʦʙʝʣʢʦʚʳʝ ʩʦʝʚʳʝ ʧʨʦʜʫʢʪʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʦʩʥʦʚʥʳʝ ʙʝʣʢʦʚʳʝ 

ʠʥʛʨʝʜʠʝʥʪʳ ʚ ʨʘʮʠʦʥʘʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ʆʥʘ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʙʝʣʢʘ ʠ ʵʥʝʨʛʠʠ. ɸʤʠʥʦʢʠʩʣʦʪʳ 

ʩʦʝʚʦʛʦ ʙʝʣʢʘ ʯʘʩʪʦ ʩʦʯʝʪʘʶʪ ʚ ʨʘʮʠʦʥʘʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʙʝʣʢʘʤʠ ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ ï 

ʢʫʢʫʨʫʟʳ, ʷʯʤʝʥʷ, ʩʦʨʛʦ ï ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʥʝʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʦʙʲʝʤʘʤ 

ʩʢʘʨʤʣʠʚʘʥʠʷ ʩʦʝʚʦʛʦ ʰʨʦʪʘ ʟʘʥʠʤʘʝʪ ʧʪʠʮʝʚʦʜʩʪʚʦ, ʚʪʦʨʦʝ ï ʩʚʠʥʦʚʦʜʩʪʚʦ, ʪʨʝʪʴʝ ï 

ʩʢʦʪʦʚʦʜʩʪʚʦ ʠ ʜʨʫʛʠʝ. ɹʣʘʛʦʜʘʨʷ ʚʢʣʶʯʝʥʠʶ ʩʦʠ ʚ ʨʘʮʠʦʥʳ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ 

ʩʦʢʨʘʱʘʶʪʩʷ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʩʢʘʨʤʣʠʚʘʪʴ ʣʠʰʴ ʪʝʨʤʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʫʶ ʩʦʶ, ʯʪʦ ʙʳ ʠʟʙʝʞʘʪʴ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ ʨʘʟʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ [3]. ʉʢʘʨʤʣʠʚʘʥʠʝ ʩʝʤʷʥ ʩʦʠ 

ʧʨʦʰʝʜʰʠʭ ʪʝʨʤʦʦʙʨʘʙʦʪʢʫ ʚ ʨʘʮʠʦʥʘʭ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʜʦ 600 ʢʛ ʤʦʣʦʢʘ ʚ ʛʦʜ. 

ʆʜʥʘʢʦ ʥʝʦʙʨʘʙʦʪʘʥʥʘʷ ʩʦʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʜʝʡʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʥʦ ʠ ʤʦʞʝʪ 

ʥʘʥʝʩʪʠ ʫʨʦʥ ʟʜʦʨʦʚʴʶ ʠ ʜʘʞʝ ʚʳʟʚʘʪʴ ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʳʨʫʶ ʩʦʶ ʚ ʨʘʮʠʦʥʘʭ ʞʠʚʦʪʥʳʭ. ʆʩʦʙʝʥʥʦ ʥʝ ʙʝʟʦʧʘʩʥʦ ʩʢʘʨʤʣʠʚʘʪʴ ʝʝ ʩ 

ʤʦʯʝʚʠʥʦʡ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʝʝ ʩʦʩʪʘʚʝ ʫʨʝʘʟʘ ʨʘʟʣʘʛʘʝʪ ʤʦʯʝʚʠʥʫ ʜʦ ʘʤʤʠʘʢʘ, ʯʪʦ ʦʯʝʥʴ 

ʥʝʛʘʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʦʨʛʘʥʠʟʤ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʠ ʥʘ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ.  

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʉʇʂ 

çɸʨʜʦʥè ɸʨʜʦʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʉʆïɸʣʘʥʠʷ. ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ ʠʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʩʝʤʷʥ ʩʦʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʩʦʠ ʠ ʧʨʦʜʫʢʪʦʚ ʝʝ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ, ʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʢʦʥʚʝʨʩʠʶ ʢʦʨʤʘ ʚ ʧʨʦʜʫʢʮʠʶ, ʘʢʪʠʚʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʨʫʙʮʦʚʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʦʪʥʳʭ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʜʚʝ ʛʨʫʧʧʳ 

ʧʦʣʥʦʚʦʟʨʘʩʪʥʳʭ ʢʦʨʦʚ ʰʚʠʮʢʦʡ ʧʦʨʦʜʳ, ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ. ʉʦʝʚʳʝ ʢʦʨʤʘ ʠʤʝʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ, ʞʠʨʘ, ʫʛʣʝʚʦʜʦʚ, 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚʠʪʘʤʠʥʦʚ, ʠʟʦʬʣʘʚʦʥʦʚ. ʉʦʷ ʠ ʧʨʦʜʫʢʪʳ ʝʝ ʧʝʨʝʨʘʙʦʪʢʠ ʩʢʘʨʤʣʠʚʘʶʪʩʷ 

ʚʩʝʤʠ ʚʠʜʘʤʠ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. ʉʨʝʜʠ ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ ʦʥʘ ʧʦ ʢʦʨʤʦʚʦʡ ʮʝʥʥʦʩʪʠ, 

ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʠʤʝʝʪ ʩʝʙʝ ʨʘʚʥʳʭ. 

ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʦʝʚʳʭ ʢʦʨʤʦʚ ʥʘʜ ʜʨʫʛʠʤʠ ʚ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠʭ ʧʝʨʝʚʘʨʠʤʳʤ 

ʧʨʦʪʝʠʥʦʤ. ɿʝʣʝʥʘʷ ʤʘʩʩʘ ʩʦʠ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʙʣʠʟʢʘ ʢ ʢʫʢʫʨʫʟʥʦʡ, ʘ ʪʨʘʚʷʥʘʷ ʤʫʢʘ ʠʟ 

ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ, ʥʝ ʫʩʪʫʧʘʝʪ ʣʶʮʝʨʥʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʜʥʦʤ ʢʠʣʦʛʨʘʤʤʝ ʩʦʝʚʳʭ ʩʝʤʷʥ ʩʦʜʝʨʞʠʪʩʷ 1,20 
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ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ, ʯʪʦ ʥʘ 0,05 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʚʳʰʝ, ʯʝʤ ʫ ʛʦʨʦʭʘ, ʠ ʥʘ 0,14 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ 

ʚʳʰʝ, ʯʝʤ ʚ ʟʝʨʥʝ ʢʫʢʫʨʫʟʳ. ʆʪʨʫʙʠ ʩ ʩʦʝʚʳʭ ʩʝʤʷʥ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʥʘ 25 % 

ʧʨʝʚʳʰʘʶʪ ʛʦʨʦʭ ʠ ʥʘ 15 % ʢʫʢʫʨʫʟʫ. ɽʝ ʩʝʤʝʥʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʝʨʝʚʘʨʠʤʳʤ ʙʝʣʢʦʤ ʚ 4,5 ʨʘʟʘ 

ʧʨʝʚʳʰʘʝʪ ʢʫʢʫʨʫʟʥʦʝ ʟʝʨʥʦ ʠ ʥʘ 46 % ʛʦʨʦʭ. ɺ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʩʦʠ ʥʘ 1 ʢʦʨʤʦʚʫʶ ʝʜʠʥʠʮʫ 

ʧʨʠʭʦʜʠʪʩʷ 120ï190 ʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

(ʤʘʢʩʠʤʫʤ ï ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ, ʤʠʥʠʤʫʤ ï ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ), ʪʦʛʜʘ ʢʘʢ ʚ ʢʫʢʫʨʫʟʥʦʤ ï 60ï85 ʛ, 

ʠʣʠ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ. 

ʉʦʝʚʳʝ ʢʦʨʤʘ, ʥʘʨʷʜʫ ʩ ʚʳʩʦʢʠʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʧʦ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʠ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʧʦʣʥʦʮʝʥʥʳʤ ʙʝʣʢʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʧʝʨʝʚʘʨʠʤʦʩʪʴʶ. ɺ ʝʝ ʩʝʤʝʥʘʭ 

ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʙʝʣʢʘ ʩʦʩʪʘʚʣʷʣʘ 90 %, ʞʠʨʘ ï 92 %, ʢʣʝʪʯʘʪʢʠ ï 90 %, ʪʦʛʜʘ ʢʘʢ ʚ ʦʚʩʝ ï 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 76 %, 83 % ʠ 79 %. ɺ ʩʦʝ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʙʝʣʢʘ ʠ ʞʠʨʘ ʙʳʣʘ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʚ 

ʨʳʙʥʦʡ ʤʫʢʝ. ʋʩʚʦʝʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʩʦʝʚʦʡ ʜʝʨʪʠ ʩʦʩʪʘʚʠʣʘ 90,3 %, ʯʪʦ ʥʘ 6,1 % ʚʳʰʝ, ʯʝʤ ʚ 

ʛʦʨʦʭʦʚʦʡ, ʠ ʥʘ 18,1 % ʚʳʰʝ, ʯʝʤ ʚ ʢʫʢʫʨʫʟʥʦʡ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʠʟʫʯʝʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʝʤʷʥ ʩʦʠ ʠ ʧʨʦʚʝʜʝʥʘ ʝʛʦ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʉʝʤʝʥʘ ʩʦʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʠ ʞʠʨʘ ʧʨʝʚʦʩʭʦʜʷʪ ʟʝʨʥʦʚʳʝ, 

ʤʘʩʣʠʯʥʳʝ ʠ ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ (ʪʘʙʣ. 1).  

 
ʊʘʙʣʠʮʘ 1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʝʤʷʥ ʥʝʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨ 

 
ʉʦʝʚʳʡ ʙʝʣʦʢ ʧʨʠʟʥʘʥ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʢ ʞʠʚʦʪʥʦʤʫ ʙʝʣʢʫ ʠ 

ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʩʦʧʦʩʪʘʚʠʤ ʩ ʙʝʣʢʦʤ ʛʦʚʷʜʠʥʳ (ʪʘʙʣ. 2).  
 

ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʩʦʝ, ʤʷʩʝ ʠ ʤʦʣʦʢʝ, ʚ ʤʛ/100 ʛ ʙʝʣʢʘ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʩʝʤʷʥ ʩʦʠ ʙʝʣʦʢ, ʞʠʨ (ʤʘʩʣʦ), ʘ ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʤʳʡ ʠʥʪʝʨʝʩ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʚ ʩʝʤʝʥʘʭ ʩʦʠ ʪʦʢʩʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʩʳʨʴʝʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʩʝʤʷʥ ʠ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʩʦʟʜʘʥʠʠ 

ʥʦʚʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ [3]. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʢʘʨʤʣʠʚʘʥʠʝ ʩʝʤʷʥ ʩʦʠ ʧʦʚʳʰʘʝʪ ʫʜʦʠ ʥʘ 9,5 ï 12,5%, ʘ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʥʘ ʙʦʣʝʝ ʯʝʤ 0,5%. ʇʨʠ ʵʪʦʤ ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʴ ʧʨʦʪʝʠʥʘ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 4,5%, ʞʠʨʘ ʥʘ 14%, ʢʣʝʪʯʘʪʢʠ ʥʘ 4%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʨʤʘʤʠ ʥʘ ʦʩʥʦʚʝ ʛʦʨʦʭʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʳʭ ʙʦʙʦʚ ʩʦʠ ʚ ʩʠʣʦʩʥʳʝ ʨʘʮʠʦʥʳ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʢʫʣʴʪʫʨʳ 
ɹʝʣʢʠ, % ɾʠʨʳ, % ʋʛʣʝʚʦʜʳ, % 

ʂʘʣʦʨʠʡʥʦʩʪʴ, 

ʢʢʘʣ 

ʉʦʷ 29,2 16,2 24,6 369 

ʌʘʩʦʣʴ 19,6 2,1 50,1 302 

ɻʦʨʦʭ 19,8 2,4 49,4 301 

ʂʫʢʫʨʫʟʘ 8,7 4,6 63,2 331 

ʇʰʝʥʠʮʘ 11,8 1,9 61,8 314 

 

ʅʝʟʘʤʝʥʠʤʳʝ 

ʘʤʠʥʦʢʠʩʣʦʪʳ 
ʉʦʷ ɻʦʚʷʜʠʥʘ ʉʚʠʥʠʥʘ ʂʫʨʷʪʠʥʘ ʄʦʣʦʢʦ 

ɻʠʩʪʠʜʠʥ 620 805 575 379 80 

ʄʝʪʠʦʥʠʥ 500 528 342 574 68 

ʊʨʝʦʥʠʥ 1390 596 633 951 119 

ʀʟʦʣʝʡʮʠʥ 1010 1006 706 838 180 

ʌʝʥʠʣʘʣʘʥʠʥ 1010 780 579 896 136 

ɺʘʣʠʥ 2090 1156 831 899 216 

ʃʠʟʠʥ 2090 2009 1239 1699 310 

ʃʝʡʮʠʥ 2670 1730 1073 1824 278 

ʊʨʠʧʪʦʬʘʥ 450 226 191 330 50 
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ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 6-8%, ʧʦʚʳʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʥʘ 3,8%, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʞʠʨʥʦʩʪʠ ʤʦʣʦʢʘ ʥʘ 0,1% ʠ ʩʥʠʞʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʢʦʨʤʦʚ ʥʘ 4-6%. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʙʣʝʤʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚʦʛʦ ʙʝʣʢʘ ʞʚʘʯʥʳʤʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʩʪʚʦʨʠʤʳʝ ʬʨʘʢʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʙʝʣʢʦʚ ʧʦʜʚʝʨʞʝʥʳ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʩʱʝʧʣʝʥʠʶ ʚ ʨʫʙʮʝ. ʇʨʠ ʜʦʩʪʫʧʥʦʩʪʠ ʙʝʣʢʘ 

ʨʫʙʮʦʚʳʤ ʧʨʦʪʝʘʟʘʤ ʨʘʩʱʝʧʣʝʥʠʝ ʠʜʝʪ ʜʦ ʘʤʤʠʘʢʘ, ʢʦʪʦʨʳʡ ʚʩʘʩʳʚʘʝʪʩʷ ʚ ʢʨʦʚʴ ʠ ʥʝ 

ʚʦʚʣʝʯʝʥʥʳʡ ʚ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʳʚʦʜʠʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ ʚ ʚʠʜʝ ʤʦʯʝʚʠʥʳ [7]. ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ 

ʵʪʘʧʝ ʠ ʧʨʦʠʩʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʙʝʣʢʘ ʚ ʢʦʨʤʘʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʥʦʞʠʨʥʦʡ ʩʦʠ ʚ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʜʘʚʥʦ, ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʵʪʦʛʦ ʢʦʨʤʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ [3]. ʆʜʥʘʢʦ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʣʴʟʳ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʩʦʝʚʳʭ ʙʦʙʦʚ ʚ ʨʘʮʠʦʥʘʭ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʤʦʞʥʦ 

ʜʦʙʠʪʴʩʷ ʪʦʣʴʢʦ ʩʣʝʜʫʷ ʥʝʢʦʪʦʨʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ: 

1. ʅʝ ʩʣʝʜʫʝʪ ʚʢʣʶʯʘʪʴ ʩʳʨʫʶ ʧʦʣʥʦʞʠʨʥʫʶ ʩʦʶ ʚ ʢʦʨʤʘ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʩ ʞʠʚʦʡ ʤʘʩʩʦʡ ʤʝʥʝʝ 150-200 ʢʠʣʦʛʨʘʤʤ, ʪʘʢ ʢʘʢ ʠʥʛʠʙʠʪʦʨʳ ʪʨʠʧʩʠʥʘ ʥʝ ʩʧʦʩʦʙʥʳ ʨʘʟʨʫʰʘʪʴʩʷ 

ʚ ʨʫʙʮʝ ʤʦʣʦʜʥʷʢʘ, ʘ ʠʭ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʥʠʞʝʥʠʝ ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʠ 

ʢʦʨʤʦʚ. ɼʣʷ ʤʦʣʦʜʳʭ ʞʠʚʦʪʥʳʭ ʞʝʣʘʪʝʣʴʥʦ ʚʢʣʶʯʘʪʴ ʚ ʢʦʨʤʦʚʳʝ ʩʤʝʩʠ ʧʦʣʥʦʞʠʨʥʫʶ 

ʪʝʨʤʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʫʶ, ʘ ʝʱʝ ʣʫʯʰʝ ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʫʶ ʩʦʶ. 

2. ʂʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʜʦʣʷ ʧʦʣʥʦʞʠʨʥʦʡ ʩʦʠ ʥʝ ʧʨʦʰʝʜʰʝʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʫ ʥʝ 

ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʙʦʣʝʝ 20% ʚ ʩʫʭʦʡ ʤʘʩʩʝ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʠʟ-ʟʘ ʥʠʟʢʦʡ ʧʝʨʝʚʘʨʠʚʘʝʤʦʩʪʠ 

ʢʣʝʪʯʘʪʢʠ ʩʫʱʝʩʪʚʫʝʪ ʫʛʨʦʟʘ ʚʳʟʚʘʪʴ ʵʥʪʝʨʠʪʳ. 

3. ʉʳʨʫʶ ʧʦʣʥʦʞʠʨʥʫʶ ʩʦʶ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʘʪʴ ʚ ʨʘʮʠʦʥʳ ʩʦʜʝʨʞʘʱʠʝ ʤʦʯʝʚʠʥʫ. 

ʌʝʨʤʝʥʪ ï ʫʨʝʘʟʘ ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʩʦʝ ʙʳʩʪʨʦ ʚʳʩʚʦʙʦʞʜʘʝʪ ʠʟ ʤʦʯʝʚʠʥʳ ʘʤʤʠʘʢ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʘʟʫ ʦʪ ʧʠʱʠ ʠ ʜʘʞʝ ʦʪʨʘʚʣʝʥʠʶ ʞʠʚʦʪʥʳʭ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʝʤʝʥʘ ʩʦʠ ʠ ʧʨʦʜʫʢʪʳ ʝʝ ʧʝʨʝʨʘʙʦʪʢʠ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʨʷʜʫ ʤʘʩʣʦʩʦʜʝʨʞʘʱʠʭ 

ʩʝʤʷʥ, ʷʚʣʷʷʩʴ ʩʝʛʦʜʥʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʩʪʦʯʥʠʢʦʚ ʙʝʣʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʱʝʚʦʛʦ ʠ 

ʢʦʨʤʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɺʢʣʶʯʝʥʠʝ ʧʦʣʥʦʞʠʨʥʦʡ ʩʦʠ ʚ ʨʘʮʠʦʥʳ ʢʦʨʦʚ, ʩ ʮʝʣʴʶ ʧʦʚʳʩʠʪʴ ʢʦʨʤʦʚʫʶ ʵʥʝʨʛʠʶ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʷʚʣʷʝʪʩʷ ʮʝʥʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʘʭʤʘʣʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʠ ʩʧʦʩʦʙʥʦ ʫʣʫʯʰʠʪʴ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʞʠʨʦʚʳʭ ʪʢʘʥʝʡ, ʫʚʝʣʠʯʠʪʴ ʚ ʥʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʯʪʦ ʙʫʜʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʢʘʯʝʩʪʚʦ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
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Soybean and soybean protein rich feed play a special role in diets of highly productive cattle breeds, while the 

acute lack of protein in farm animalsô diets can not provide effective productivity in animal husbandry. In this 

regard, research using full -grown Swiss cows was done in the agricultural production cooperative of Ardonsky 

district, RNOïAlania. To make scientific and economic experiments cows by the analogue scale were divided into 

two groups of 10 heads each. According to the findings, certain results were achieved: 1) by using soybean 

derivatives, as well as various feed additives in the cattle diets, feeding reached its full value condition; 2) soybean 

and soybean protein rich feed had a positive effect on cowsô productivity, quality of dairy products, animalsô 

digestion and the profitability of milk production. As a result of the experiments recommendations for using 

soybean in cattle diets were developed, namely: 1) raw full-fat soybean should not be included in the feed of young 

cattle with live weight no less than 150-200 kg; 2) the proportion of full-fat not heat-treated soybean should not be 

more than 20% in dry weight; 3) raw full-fat soybean is not recommended to include in diets containing urea. High-

productive animal husbandry requires full provision of protein, fat, carbohydrates, fiber, macro- and microelements, 

vitamins, biologically active substances in optimal amount and ratios depending on the type, age and use of animals. 

 
Keywords: full-fat soybean, mixed feed, cake, meal, concentrated feed, feed production technology. 
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ʇʈʀ ʀʍ ʆʊʂʆʈʄɽ 
 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʚʠʜʝ ʩʫʭʦʡ ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ ʜʣʷ 

ʈʉʆïɸʣʘʥʠʷ ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ. ʅʘʫʯʥʳʝ ʠʟʳʩʢʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʢʣʶʯʝʥʠʷ ʚ ʨʘʮʠʦʥ ʦʪʢʘʨʤʣʠʚʘʝʤʳʭ ʢʨʦʣʠʢʦʚ ʢʘʣʠʬʦʨʥʠʡʩʢʦʡ ʧʦʨʦʜʳ ʩʫʭʦʡ ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ 

ʧʦʣʫʯʝʥʥʦʡ ʚ ʆʆʆ çʌʝʥʠʢʩè ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʆʆʆ çɸʛʨʦ-ʀʨè ʩ. ʈʘʤʦʥʦʚʦ, ɸʣʘʛʠʨʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʈʝʩʧʫʙʣʠʢʠ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷïɸʣʘʥʠʷ ʚ 2016 ʛʦʜʫ. ɼʣʷ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ, ʜʣʠʚʰʝʛʦʩʷ 30 

ʜʥʝʡ, ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 3 ʛʨʫʧʧʳ ʢʨʦʣʠʢʦʚ ʧʦ 20 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ɺʩʝ ʧʦʜʦʧʳʪʥʦʝ ʧʦʛʦʣʦʚʴʝ 

ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʢʦʤʙʠʢʦʨʤʦʤ ʇɿʂ 90-2, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʚ ʢʦʨʤʦʮʝʭʝ ʭʦʟʷʡʩʪʚʘ ʠ ʦʪʚʝʯʘʶʱʠʤ 

ʪʨʝʙʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʦʪʢʦʨʤʘ. ʇʦʛʦʣʦʚʴʶ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʢʦʥʪʨʦʣʴʥʦʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5 ʠ 10% ʢʦʤʙʠʢʦʨʤʘ ʟʘʤʝʥʷʣʠ ʩʫʭʦʡ ʙʘʨʜʦʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʬʝʨʤʝʥʪʘ 

ʌʝʢʦʨʜ-2012-ʌ (100 ʛ ʥʘ ʪʦʥʥʫ ʢʦʤʙʠʢʦʨʤʘ). ɺ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʚʚʦʜʘ ʚ 

ʢʦʤʙʠʢʦʨʤ ʦʪʢʘʨʤʣʠʚʘʝʤʳʭ ʢʨʦʣʠʢʦʚ ʩʫʭʦʡ ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ ʥʘ ʠʭ ʤʷʩʥʳʝ ʠ ʦʪʢʦʨʤʦʯʥʳʝ 

ʢʘʯʝʩʪʚʘ. ʇʦʢʘʟʘʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʣʫʯʰʝʥʠʝ ʫʙʦʡʥʳʭ ʢʘʯʝʩʪʚ ʢʨʦʣʠʢʦʚ, ʢʦʪʦʨʳʤ ʚ ʨʘʮʠʦʥʝ 5% 

ʢʦʤʙʠʢʦʨʤʘ ʟʘʤʝʥʷʣʠ ʩʫʭʦʡ ʙʘʨʜʦʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʌʝʢʦʨʜ-2012-ʌ, ʢʦʪʦʨʦʝ 

ʚʳʨʘʟʠʣʦʩʴ ʚ ʧʦʚʳʰʝʥʠʠ ʠʭ ʧʨʝʜʫʙʦʡʥʦʡ ʤʘʩʩʳ ʥʘ 205 ʛ, ʫʙʦʡʥʦʡ ʤʘʩʩʳ ʥʘ 153 ʛ, ʫʙʦʡʥʦʛʦ ʚʳʭʦʜʘ ʥʘ 
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1,13%. ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʷʢʦʪʠ ʚ ʪʫʰʢʘʭ ʢʨʦʣʠʢʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠ ʫʣʫʯʰʝʥʠʝ 

ʠʭ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʭʘʷ ʙʘʨʜʘ, ʢʨʦʣʠʢʠ, ʫʙʦʡʥʘʷ ʤʘʩʩʘ, ʫʙʦʡʥʳʡ ʚʳʭʦʜ, ʩʦʩʪʘʚ ʪʫʰʠ, 

ʫʧʠʪʘʥʥʦʩʪʴ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʷʩʘ. 

 

ɺʚʝʜʝʥʠʝ. ɺ 70ï80-ʭ ʛʦʜʘʭ ʚ ʨʘʟʚʠʪʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʩʦʟʜʘʚʘʣʠʩʴ ʢʨʫʧʥʳʝ ʧʣʝʤʝʥʥʳʝ 

ʢʨʦʣʠʢʦʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ, ʦʪʨʘʩʣʴ ʧʝʨʝʚʦʜʠʣʘʩʴ ʥʘ ʧʨʦʤʳʰʣʝʥʥʫʶ ʦʩʥʦʚʫ, ʦʜʥʘʢʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʬʦʨʤ 1990-ʭ ʛʦʜʦʚ ʢʨʦʣʠʢʦʚʦʜʩʪʚʦ ʦʩʪʘʥʦʚʠʣʦʩʴ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʠ ʧʦʵʪʦʤʫ ʤʷʩʦ 

ʢʨʦʣʠʢʘ ʢʘʢ ʮʝʥʥʳʡ ʜʠʝʪʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʨʳʥʢʝ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ, 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʨʦʣʠʯʴʝʤ ʜʠʝʪʠʯʝʩʢʦʤ ʤʷʩʝ ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ ʤʝʥʝʝ ʯʝʤ ʥʘ 

0,5%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʥʠʡ ʨʦʩʩʠʷʥʠʥ ʩʲʝʜʘʝʪ ʦʢʦʣʦ 60 ʢʛ ʤʷʩʘ ʚ ʛʦʜ [10]. 

ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ çɸɹïʎʝʥʪʨè, ʦʙʲʝʤ ʨʳʥʢʘ ʤʷʩʘ ʢʨʦʣʠʢʘ ʚ ʈʦʩʩʠʠ ʚ 2015 

ʛʦʜʫ ʩʦʩʪʘʚʠʣ 17,5 ʪʳʩ. ʪʦʥʥ ʧʨʦʪʠʚ 16,6 ʪʳʩ. ʪʦʥʥ ʛʦʜʦʤ ʨʘʥʝʝ. ʈʦʩʪ ʨʳʥʢʘ ʩʜʝʨʞʠʚʘʝʪ ʪʦ, ʯʪʦ ʚ 

ʦʩʥʦʚʥʦʤ, ʢʨʦʣʴʯʘʪʠʥʫ ʧʦʩʪʘʚʣʷʶʪ ʥʘ ʨʳʥʦʢ ʤʝʣʢʠʝ ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ - ʥʘ ʠʭ ʜʦʣʶ 

ʧʨʠʭʦʜʠʪʩʷ 13,5 ʪʳʩ. ʪʦʥʥ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʨʳʥʢʘ ʟʘʥʠʤʘʣ ʠʤʧʦʨʪ ʠʟ 

ʂʠʪʘʷ ʠ ɺʝʥʛʨʠʠ - ʚ 2014 ʛʦʜʫ ʦʥʠ ʧʦʩʪʘʚʠʣʠ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ 4,4 ʪʳʩ. ʪʦʥʥ ʢʨʦʣʴʯʘʪʠʥʳ. 

ʆʜʥʘʢʦ, ʧʦʩʣʝ ʜʝʚʘʣʴʚʘʮʠʠ ʨʫʙʣʷ, ʦʙʲʝʤ ʠʤʧʦʨʪʘ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʩʷ ʠ ʩʝʡʯʘʩ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,6 

ʪʳʩ. ʪʦʥʥ [8]. 

ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ ʫʜʦʨʦʞʘʥʠʠ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʪʝʠʥʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʠʩʢ ʠ ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʦʚʳʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʪʝʠʥʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʫʥʠʢʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʩʫʭʘʷ 

ʩʧʠʨʪʦʚʘʷ ʙʘʨʜʘ [11].  

ʉʫʭʘʷ ʙʘʨʜʘ - ʵʪʦ ʮʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʢʦʨʤʦʚʦʛʦ ʙʝʣʢʘ ʠ ʣʝʛʢʦʧʝʨʝʚʘʨʠʚʘʝʤʳʭ ʫʛʣʝʚʦʜʦʚ. 

ɼʘʥʥʳʡ ʧʨʦʜʫʢʪ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʦʡ ʙʝʣʢʦʚʦʡ ʜʦʙʘʚʢʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʜʣʷ 

ʧʪʠʮʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʬʘʢʪʦʨʦʤ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʷʩʦ, ʷʠʮ, ʤʦʣʦʢʘ [2, 5, 6, 9]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʢʦʨʤʣʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʧʪʠʮʳ ʧʦʢʘʟʘʣʦ ʩʚʦʶ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʘʙʦʪʳ ʨʷʜʘ ʘʚʪʦʨʦʚ [1, 3, 

4, 7]. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʦ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʩʫʭʦʡ ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ ʧʨʠ ʦʪʢʦʨʤʝ ʢʨʦʣʠʢʦʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʆʆʆ çɸʛʨʦ-ʀʨè ʩ. 

ʈʘʤʦʥʦʚʦ, ɸʣʘʛʠʨʩʢʦʛʦ ʨʘʡʦʥʘ ʈʉʆïɸʣʘʥʠʷ, ʧʦ ʩʭʝʤʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣ. 1. 

 
ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ 

 
ʇʦʜʦʧʳʪʥʳʤ ʢʨʦʣʠʢʘʤ ʩʢʘʨʤʣʠʚʘʣʩʷ ʢʦʤʙʠʢʦʨʤʦʤ ʇɿʂ 90-2, ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣ. 2. 

 
ʊʘʙʣʠʮʘ 2 ï ʂʦʤʙʠʢʦʨʤ ʇɿʂ ï 90-2 

 

ɻʨʫʧʧʘ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʮʠʦʥʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ: ʢʦʤʙʠʢʦʨʤ ʇɿʂ-90-2 

1-ʷ ʦʧʳʪʥʘʷ 95% ʆʈ + 5% ʩʫʭʘʷ ʙʘʨʜʘ + ʌʝʢʦʨʜ-2012-ʌ 

2-ʷ ʦʧʳʪʥʘʷ 90% ʆʈ + 10% ʩʫʭʘʷ ʙʘʨʜʘ + ʌʝʢʦʨʜ-2012-ʌ 

 

ʉʦʩʪʘʚ ʉʦʜʝʨʞʘʥʠʝ, % 

ʇʰʝʥʠʮʘ 10 

ʗʯʤʝʥʴ 20 

ʆʪʨʫʙʠ ʧʰʝʥʠʯʥʳʝ 25 

ʂʫʢʫʨʫʟʘ ʜʨʦʙʣʝʥʥʘʷ 20 

ʐʨʦʪ ʧʦʜʩʦʣʥʝʯʥʳʡ 15 

ʆʚʝʩ 10 
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ʂʨʦʣʠʢʘʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʤʳ ʩʢʘʨʤʣʠʚʘʣʠ ʢʦʤʙʠʢʦʨʤ ʇɿʂ 90-2, ʙʝʟ ʢʘʢʠʭ ʣʠʙʦ ʜʦʙʘʚʦʢ. 

ʇʦʛʦʣʦʚʴʶ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 5% ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦʥʘ (ʇɿʂ 90-2) ʟʘʤʝʥʠʣʠ ʩʫʭʦʡ ʢʫʢʫʨʫʟʥʦʡ 

ʙʘʨʜʦʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʬʝʨʤʝʥʪʘ ʌʝʢʦʨʜ-2012-ʌ (100 ʛ ʥʘ ʪʦʥʥʫ ʢʦʤʙʠʢʦʨʤʘ), ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ 10% ʢʦʤʙʠʢʦʨʤʘ ʇɿʂ-90-2 ʟʘʤʝʥʠʣʠ ʩʫʭʦʡ ʢʫʢʫʨʫʟʥʦʡ ʙʘʨʜʦʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʬʝʨʤʝʥʪʘ 

ʌʝʢʦʨʜ-2012-ʌ (100 ʛ ʥʘ ʪʦʥʥʫ ʢʦʤʙʠʢʦʨʤʘ).  

ʆʧʳʪ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ (ʩ 60 ʜʦ 90-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ), ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʢʨʦʣʠʢʘʤʠ 

ʞʠʚʦʡ ʤʘʩʩʳ 3 ʢʛ. ɺ ʨʘʟʥʦʝ ʚʨʝʤʷ ʦʪʢʦʨʤʘ ʩʢʘʨʤʣʠʚʘʣʦʩʴ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʙʠʢʦʨʤʘ. ʊʘʢ, ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 60-ʪʠ ʜʦ 70 ʜʥʝʡ ʚʩʝ ʢʨʦʣʠʢʠ ʧʦʣʫʯʘʣʠ 160 ʛ ʢʦʤʙʠʢʦʨʤʘ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ, ʦʪ 70-ʪʠ 

ʜʦ 80-ʪʠ ʜʥʝʡ - 200 ʛ, ʘ ʚ ʧʦʩʣʝʜʥʠʝ 10 ʜʥʝʡ - 240 ʛ. ɺ ʧʝʨʠʦʜ ʦʧʳʪʦʚ ʫ ʢʨʦʣʠʢʦʚ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ 

ʙʳʣ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʚʦʜʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʪʢʦʨʤʘ ʧʨʦʚʝʣʠ ʢʦʥʪʨʦʣʴʥʳʡ 

ʫʙʦʡ ʢʨʦʣʠʢʦʚ (ʧʦ 5 ʛʦʣʦʚ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʙʦʡʥʳʭ ʠ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ.  
 

ʊʘʙʣʠʮʘ 3 ï ʋʙʦʡʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʣʠʢʦʚ 

n=5 

 
ʇʨʠʤʝʯʘʥʠʝ: *** - ʈ ʽ 0,999; ** - ʈ > 0,99; * - ʈ > 0,95. 

 

ʋʙʦʡʥʳʝ ʢʘʯʝʩʪʚʘ ʢʨʦʣʠʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 27747-88 çʄʷʩʦ ʢʨʦʣʠʢʦʚè.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 3, ʥʘʠʙʦʣʴʰʘʷ ʫʙʦʡʥʘʷ ʤʘʩʩʘ ʦʪʤʝʯʝʥʘ ʫ ʢʨʦʣʝʡ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

- 1 882 ʛ, ʯʪʦ ʥʘ 153 ʛ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ɸ ʚ ʛʨʫʧʧʝ, ʚ ʢʦʪʦʨʦʡ 10% ʦʩʥʦʚʥʦʛʦ 

ʨʘʮʠʦʥʘ ʟʘʤʝʥʠʣʠ ʩʫʭʦʡ ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨʜʦʡ, ʫʙʦʡʥʘʷ ʤʘʩʩʘ ʩʦʩʪʘʚʠʣʘ 1 809 ʛ, ʯʪʦ ʥʘ 80 ʛ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ɺ ʵʪʠʭ ʞʝ ʛʨʫʧʧʘʭ ʢʨʦʣʠʢʠ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʞʠʚʫʶ 

ʤʘʩʩʫ ʧʝʨʝʜ ʫʙʦʝʤ 3 255 ʠ 3 163 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʞʝ ʥʝ ʤʦʛʣʠ ʥʝ ʩʢʘʟʘʪʴʩʷ ʥʘ ʫʙʦʡʥʦʤ ʚʳʭʦʜʝ. ʊʘʢ, ʥʘʠʙʦʣʴʰʠʡ ʫʙʦʡʥʳʡ 

ʚʳʭʦʜ ʠʤʝʣʠ ʢʨʦʣʠʢʠ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ï 57,82 %, ʯʪʦ ʥʘ 1,13% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ. ɺʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 57,19 %, ʯʪʦ ʥʘ 0,5 % ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ. 

ʇʨʦʚʝʜʷ ʦʙʚʘʣʢʫ ʪʫʰʝʢ, ʨʘʟʜʝʣʠʣʠ ʠʭ ʥʘ ʪʨʠ ʯʘʩʪʠ: ʤʷʢʦʪʴ (ʤʳʰʮʳ), ʢʦʩʪʠ ʠ ʞʠʨ. ɹʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʤʷʢʦʪʠ ʩʦʜʝʨʞʘʣʦʩʴ ʚ ʪʫʰʢʘʭ ʢʨʦʣʠʢʦʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 1 582 ʛ, 

ʚʦ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 1514 ʛ, ʥʦ ʚ ʵʪʠʭ ʞʝ ʛʨʫʧʧʘʭ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʠ ʙʦʣʴʰʝ ʢʦʩʪʝʡ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ï 285 ʠ 283 ʛ. 

ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʷʩʥʳʝ ʢʘʯʝʩʪʚʘ ʞʠʚʦʪʥʳʭ - ʵʪʦ 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʷʢʦʪʥʦʡ ʯʘʩʪʠ ʪʫʰʝʢ ʢ ʢʦʩʪʷʤ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʤʷʢʦʪʠ ʠ ʢʦʩʪʝʡ ʚ ʪʫʰʢʘʭ ʢʨʦʣʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 5,04. 

ʋʚʝʣʠʯʝʥʠʝ ʤʷʢʦʪʥʦʡ ʯʘʩʪʠ ʚ ʪʫʰʢʘʭ ʢʨʦʣʠʢʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦʚʳʩʠʣ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦ 5,56 ʠ 

5,35 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʪʫʰʢʠ ʢʨʦʣʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ï 12 ʛ. 

ʇʝʨʝʜ ʦʧʨʝʜʝʣʝʥʠʝʤ ʫʙʦʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʫʧʠʪʘʥʥʦʩʪʴ ʢʨʦʣʠʢʦʚ. ɺʩʝ 

ʪʫʰʢʠ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ (ʪʘʙʣ. 4). 

ʃʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʦʪʤʝʯʘʝʪʩʷ ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʚ ʢʦʪʦʨʦʡ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʟʘʤʝʥʠʣʠ 5% 

ʩʫʭʦʡ ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨʜʦʡ. ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʚʩʝ ʢʨʦʣʠʢʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ.  

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʠʟ 20 ʧʦʜʦʧʳʪʥʳʭ ʢʨʦʣʠʢʦʚ ʧʦ 18 ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʧʝʨʚʦʡ 

ʢʘʪʝʛʦʨʠʠ (90%) ʠ ʧʦ ʜʚʘ ʢʨʦʣʠʢʘ ʢʦ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ ʫʧʠʪʘʥʥʦʩʪʠ (10%). 

 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʨʦʣʴʥʘʷ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʝʨʝʜ ʫʙʦʝʤ, ʛ 3050Ñ45,0 3 255Ñ50,6* 3 163Ñ55,2 

ʋʙʦʡʥʘʷ ʤʘʩʩʘ, ʛ 1729Ñ30,6 1 882Ñ28,2* 1 809Ñ31,4 

ʋʙʦʡʥʳʡ ʚʳʭʦʜ, % 56,69 57,82 57,19 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʫʰʠ: ʤʷʢʦʪʴ, ʛ 1 435Ñ28,5 1 582Ñ27,8* 1 514Ñ28,1 

                                                       ʢʦʩʪʠ, ʛ 282Ñ5,5 285Ñ4,6 283Ñ6,7 

ʉʦʦʪʥʦʰʝʥʠʝ ʤʷʢʦʪʠ ʢ ʢʦʩʪʠ 5,04 5,56 5,35 

ɾʠʨ, ʛ 12Ñ0,2 12Ñ0,1 12Ñ0,2 
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ʊʘʙʣʠʮʘ 4 ï ʋʧʠʪʘʥʥʦʩʪʴ ʢʨʦʣʠʢʦʚ 

n=20 

 
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʤʷʩʦ ʢʨʦʣʠʢʘ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʜʠʝʪʠʯʝʩʢʠʤ ʧʨʦʜʫʢʪʦʤ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʪ ʢʘʢ 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʥʝʤ, ʪʘʢ ʠ ʝʛʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩ ʞʠʨʦʤ. ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʘ ʤʷʩʘ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 5. 
 

ʊʘʙʣʠʮʘ 5 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʷʩʘ ʢʨʦʣʠʢʘ, ʛ 

n=5 

 
ʇʨʠʤʝʯʘʥʠʝ: *** - ʈ ʽ 0,999; ** - ʈ > 0,99; * - ʈ > 0,95. 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ. 5 ʚʠʜʥʦ, ʯʪʦ ʧʦ ʢʘʣʦʨʠʡʥʦʩʪʠ ʤʷʩʘ ʢʨʦʣʠʢʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʜʦʩʪʦʚʝʨʥʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʝ ʦʪʣʠʯʘʣʠʩʴ. ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʣʦʨʠʡʥʦʩʪʠ ʤʷʩʘ ʚ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ʩʚʷʟʘʥ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʙʝʣʢʘ ʠ ʞʠʨʘ). ɺ 1 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʵʪʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʢʘʩʘʝʪʩʷ ʙʝʣʢʘ, ʘ ʚʦ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï ʞʠʨʘ. ʇʨʠ ʵʪʦʤ 

ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ (1,8%) ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤ.  

ʇʦ ʦʩʪʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦʚʳʰʘʝʪʩʷ ʜʦʣʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɿʘʤʝʥʘ 5% ʢʦʤʙʠʢʦʨʤʘ ʦʪʢʘʨʤʣʠʚʘʝʤʳʭ ʢʨʦʣʠʢʦʚ ʩʫʭʦʡ ʙʘʨʜʦʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʬʝʨʤʝʥʪʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʌʝʢʦʨʜ-2012-ʌ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʦʩʪʦʚʝʨʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʠʭ ʧʨʝʜʫʙʦʡʥʦʡ ʠ ʫʙʦʡʥʦʡ 

ʤʘʩʩʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʈ > 0,95), ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʫʙʦʡʥʳʡ 

ʚʳʭʦʜ ʧʦʚʳʩʠʣʩʷ ʩ 56,69 ʜʦ 57,82% . ʇʨʠ ʵʪʦʤ ʚʩʝ ʪʫʰʢʠ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ 

ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʫʧʠʪʘʥʥʦʩʪʠ. ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʘ ʧʦʢʘʟʘʣʦ ʜʦʩʪʦʚʝʨʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʚ ʪʫʰʢʘʭ ʢʨʦʣʠʢʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1,3 ʠ 1,8 ʛ.  
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ɻʨʫʧʧʘ 
ʇʦʢʘʟʘʪʝʣʴ 

ʢʦʥʪʨʦʣʴʥʘʷ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 

ʇʝʨʚʘʷ ʢʘʪʝʛʦʨʠʷ ʫʧʠʪʘʥʥʦʩʪʠ, % 90 100 90 

ɺʪʦʨʘʷ ʢʘʪʝʛʦʨʠʷ ʫʧʠʪʘʥʥʦʩʪʠ, % 10 0 10 

 

ɻʨʫʧʧʳ 
ʇʦʢʘʟʘʪʝʣʠ 

ʢʦʥʪʨʦʣʴʥʘʷ 1-ʷ ʦʧʳʪʥʘʷ 2-ʷ ʦʧʳʪʥʘʷ 

ʂʘʣʦʨʠʡʥʦʩʪʴ, ʢʂʘʣ 190,7 Ñ 4,8 199,9 Ñ 4,2 199,7 Ñ 4,4 

ɹʝʣʢʠ 21,1 Ñ 0,4 22,9 Ñ 0,3* 22,4 Ñ 0,4* 

ɾʠʨʳ 11,2  Ñ 0,3 11,4 Ñ 0,3 11,6 Ñ 0,2 

ɺʦʜʘ 66,8 Ñ 1,6 64,5 Ñ 1,5 64,8 Ñ 1,8 

ɿʦʣʘ 1,1 Ñ 0,05 1,2 Ñ 0,07 1,2 Ñ 0,08 

ʅʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ 5,0 Ñ 0,09 5,0 Ñ 0,08 5,0 Ñ 0,07 

ʍʦʣʝʩʪʝʨʠʥ, ʤʛ 40,6 Ñ 2,2 40,8 Ñ 1,6 40,5 Ñ 2,8 
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B.S. Kaloev, Ch.V. Revazov. EFFECT OF DDGS ON RABBITS MEAT QUALITY DURING 

FATTENING PERIOD.  

 
Use of non-traditional feed in the form of DDGS has good perspectives for RNOïAlania. Scientific research to 

determine the effectiveness of fattening Californian rabbitsô diet supplemetation with DDGS obtained in LLC 

çFeniksè was conducted in 2016 in LLC çAgroïIrè, village Ramonovo of Alagirsky district, Republic of North 

OssetiaïAlania. For scientific and economic experiment, which lasted 30 days, 3 groups of rabbits of 20 heads each 

were formed. The whole livestock was provided with mixed feed PZK 90-2, made at the feedcenter of the economy 

and met the required nutritional value in the fattening period. For livestock in test groups, unlike the control, 5 and 

10% of feed respectively were replaced with DDGS and supplementation of enzyme Fekord-2012-F (100 g per ton 

of feed). In the scientific and economic experiment the effect of fattening rabbits feed supplementation with DDGS 

on their meat and fattening qualities is studied. It is shown a significant improvement of rabbits slaughter qualities. 

5% of feed in their diet was replaced with DDGS and supplemetation of the enzyme preparation Fekord-2012-F, 

which resulted in an increase in the pre-slaughter weight by 205 g, slaughter weight by 153 g, slaughter yield by 

1,13%. It is found the increase in the meat content of the rabbits carcasses in the test groups and the improvement of 

their chemical composition by increasing the protein content.  

 
Keywords: DDGS, rabbits, slaughter weight, slaughter yield, carcass composition, fatness, chemical 

composition of meat. 
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ʋɼʂ 636.2.034+636.2.082.22 

 
ʂʦʨʝʧʘʥʦʚʘ ɸ.ɸ., ʐʢʘʨʫʧʘ ʂ.ɽ., ɹʝʨʝʟʢʠʥʘ ɻ.ʖ. 

 

ʄʆʃʆʏʅɸʗ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʀ ʇʈʀʏʀʅʓ ɺʓɹʈɸʂʆɺʂʀ ʂʆʈʆɺ 

 ɺ ʈɸɿʅʓʍ ʂɸʊɽɻʆʈʀʗʍ ʍʆɿʗʁʉʊɺ 
 

ʉ ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʪʘʜʘ, ʧʨʠ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʛʦʣʦʚʴʷ ʥʘ ʢʨʫʧʥʳʭ ʬʝʨʤʘʭ ʠ 

ʧʨʠ ʥʝʩʙʘʣʘʥʩʠʨʚʘʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʢʦʨʦʚ, ʢʦʪʦʨʳʭ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ 

ʚʳʙʨʘʢʦʚʳʚʘʶʪ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, 

ʙʝʩʧʣʦʜʠʷ ʠ ʧʨʦʯʠʭ ʧʨʠʯʠʥ. ʇʦʵʪʦʤʫ, ʜʣʷ ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʚʝʜʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʚʳʙʳʪʠʷ. ʇʦʵʪʦʤʫ ʮʝʣʴ ʥʘʰʠʭ - ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ ʠ ʧʨʠʯʠʥʳ ʚʳʙʨʘʢʦʚʢʠ ʢʦʨʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ 

ʧʦʨʦʜʳ ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʚ ʫʩʣʦʚʠʷʭ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2017 ʛʛ. ʚ ʪʨʝʭ ʢʘʪʝʛʦʨʠʷʭ ʭʦʟʷʡʩʪʚ ï ʪʦʚʘʨʥʳʝ ʭʦʟʷʡʩʪʚʘ, 

ʧʣʝʤʨʝʧʨʦʜʫʢʪʦʨʳ ʠ ʧʣʝʤʟʘʚʦʜʳ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʢʦʨʦʚʳ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʧʣʝʤʝʥʥʦʛʦ ʫʯʝʪʘ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʢʦʥʮʝʧʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʤʦʣʦʯʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʚ 2017 ʛʦʜʫ ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʤ ʢʘʪʝʛʦʨʠʷʤ ʭʦʟʷʡʩʪʚ ʩʦʩʪʘʚʠʣʘ 5881 ʢʛ, ʵʪʦ ʥʘ 

1039 ʢʛ ʠʣʠ 17,7 % ʙʦʣʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛʦʜʦʤ. ɺ ʧʣʝʤʝʥʥʳʭ ʟʘʚʦʜʘʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ 7169 ʢʛ, ʯʪʦ ʙʦʣʴʰʝ ʥʘ 313 ʢʛ ʠʣʠ 4,5%, ʯʝʤ ʚ 2016 ʛʦʜʫ. ɺ ʧʣʝʤʝʥʥʳʭ ʨʝʧʨʦʜʫʢʪʦʨʘʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 6258 ʢʛ ʤʦʣʦʢʘ, ʯʪʦ ʙʦʣʴʰʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 251 ʢʛ ʠʣʠ 

4,2%. ɺʦ ʚʩʝʭ ʭʦʟʷʡʩʪʚʘʭ ʨʝʩʧʫʙʣʠʢʠ, ʢʦʨʦʚʳ, ʠʤʝʶʱʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʚʳʰʝ 9000 ʢʛ ʟʘ 305 ʜʥʝʡ 

ʣʘʢʪʘʮʠʠ ʙʳʣʠ ʧʦʣʥʦʚʦʟʨʘʩʪʥʳʤʠ ï ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʚ ʣʘʢʪʘʮʠʷʭ 4,1 ʣʘʢʪʘʮʠʠ. ʇʨʠ ʵʪʦʤ, ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʚʳʙʨʘʢʦʚʘʥʥʳʭ ʢʦʨʦʚ ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 3,4ï3,7 ʦʪʝʣʘ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʚʳʙʨʘʢʦʚʢʠ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʢʦʨʦʚ ʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʷʚʣʷʝʪʩʷ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 

ʷʣʦʚʦʩʪʴ. ʊʘʢ, ʧʨʦʮʝʥʪ ʚʳʙʳʚʰʠʭ ʞʠʚʦʪʥʳʭ ʚʘʨʴʠʨʫʝʪ ʦʪ 27,95 % ʜʦ 35,72 %. ɺʳʙʳʪʠʝ ʢʦʨʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʧʨʠʯʠʥʘʤʠ ï ʘʙʦʨʪʳ, ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʝ, ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʦʪʝʣʳ, ʧʦʩʣʝʨʦʜʦʚʳʝ 

ʦʩʣʦʞʥʝʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʳ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠʯʠʥʳ ʚʳʙʨʘʢʦʚʢʠ ʢʦʨʦʚ. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʵʬʬʝʢʪʠʚʥʦ ʢʘʢ ʚ ʩʝʣʝʢʮʠʦʥʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. ʆʥʦ ʩʣʫʞʠʪ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʳʩʦʢʦʡ ʢʫʣʴʪʫʨʳ ʚʝʜʝʥʠʷ ʩʢʦʪʦʚʦʜʩʪʚʘ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʩʢʦʪʦʚʦʜʩʪʚʘ ʜʦʣʛʦʣʝʪʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʧʨʠʛʦʜʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ [1ï5, 7, 9]. 

ʉ ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʪʘʜʘ, ʧʨʠ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʛʦʣʦʚʴʷ ʥʘ ʢʨʫʧʥʳʭ 

ʬʝʨʤʘʭ ʠ ʧʨʠ ʥʝʩʙʘʣʘʥʩʠʨʚʘʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʢʦʨʦʚ, ʢʦʪʦʨʳʭ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʚʳʙʨʘʢʦʚʳʚʘʶʪ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʷ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʙʝʩʧʣʦʜʠʷ ʠ ʧʨʦʯʠʭ ʧʨʠʯʠʥ. ʇʦʵʪʦʤʫ, ʜʣʷ ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʚʝʜʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʚʳʙʳʪʠʷ [6, 8, 10].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʨʦʜʫʢʪʠʚʥʦʝ 

ʜʦʣʛʦʣʝʪʠʝ ʠ ʧʨʠʯʠʥʳ ʚʳʙʨʘʢʦʚʢʠ ʢʦʨʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2017 ʛʛ. ʚ 

ʪʨʝʭ ʢʘʪʝʛʦʨʠʷʭ ʭʦʟʷʡʩʪʚ ï ʪʦʚʘʨʥʳʝ ʭʦʟʷʡʩʪʚʘ, ʧʣʝʤʨʝʧʨʦʜʫʢʪʦʨʳ ʠ ʧʣʝʤʟʘʚʦʜʳ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʢʦʨʦʚʳ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʧʣʝʤʝʥʥʦʛʦ ʫʯʝʪʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʢʦʥʮʝʧʮʠʠ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʢ 

ʦʙʱʝʥʘʫʯʥʳʝ ʤʝʪʦʜʳ ʧʦʟʥʘʥʠʷ: ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʳʡ, ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʠʯʝʩʢʠʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ, 

ʪʘʢ ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʦ ʜʘʥʥʳʤ ʙʦʥʠʪʠʨʦʚʢʠ ʟʘ 2017 ʛʦʜ, ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʦʨʦʚ ʧʦ ʚʩʝʤ ʢʘʪʝʛʦʨʠʷʤ ʭʦʟʷʡʩʪʚ ʩʦʩʪʘʚʠʣʘ 5881 ʢʛ, ʵʪʦ ʥʘ 1039 ʢʛ ʠʣʠ 17,7 % ʙʦʣʴʰʝ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ 2016 ʛʦʜʦʤ. ɺ ʧʣʝʤʝʥʥʳʭ ʟʘʚʦʜʘʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 7169 ʢʛ, ʯʪʦ ʙʦʣʴʰʝ ʥʘ 
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313 ʢʛ ʠʣʠ 4,5%, ʯʝʤ ʚ 2016 ʛʦʜʫ. ɺ ʧʣʝʤʝʥʥʳʭ ʨʝʧʨʦʜʫʢʪʦʨʘʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʫʨʦʚʥʝ 6258 ʢʛ ʤʦʣʦʢʘ, ʯʪʦ ʙʦʣʴʰʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 251 ʢʛ ʠʣʠ 4,2% (ʨʠʩ. 1). 

 
ʈʠʩʫʥʦʢ 1 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ. 

 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʦʢʘʟʳʚʘʶʪ 

ʨʝʢʦʨʜʠʩʪʢʠ. ʊʘʢ, ʨʝʢʦʨʜʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ 2017 ʛʦʜʫ ʧʦʢʘʟʘʣʠ 2 ʢʦʨʦʚʳ - ʆʙʨʠʩʦʚʢʘ 1112, 

ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʆʆʆ çʂʠʧʫʥè ʐʘʨʢʘʥʩʢʦʛʦ ʨʘʡʦʥʘ (3 - 14566 - 3,87 - 3,16) ʠ ʈʦʟʘ 4395, 

ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʉʇʂ (ʢʦʣʭʦʟ) çʋʜʤʫʨʪʠʷè ɺʘʚʦʞʩʢʦʛʦ ʨʘʡʦʥʘ (7 - 13962 ʢʛ - 3,73- 3,11). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʭʦʟʷʡʩʪʚʘʭ ʨʝʩʧʫʙʣʠʢʠ, ʢʦʨʦʚʳ ʠʤʝʶʱʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʩʚʳʰʝ 9000 ʢʛ ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʙʳʣʠ ʧʦʣʥʦʚʦʟʨʘʩʪʥʳʤʠ ï ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʚ ʣʘʢʪʘʮʠʷʭ 4,1 

ʣʘʢʪʘʮʠʠ. ʇʨʠ ʵʪʦʤ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʚʳʙʨʘʢʦʚʘʥʥʳʭ ʢʦʨʦʚ ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 3,4 ï 

3,7 ʦʪʝʣʘ (ʨʠʩ. 2). 

 
ʈʠʩʫʥʦʢ 2 ï ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʚʳʙʨʘʢʦʚʘʥʥʳʭ ʢʦʨʦʚ, ʚ ʦʪʝʣʘʭ. 

 

ʇʦʩʢʦʣʴʢʫ ʥʘʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʝʩʢʦʣʴʢʦ ʫʢʦʨʦʯʝʥʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʞʠʚʦʪʥʳʭ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʳʣʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʳ ʚʳʙʳʪʠʷ. ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 

ʙʦʥʠʪʠʨʦʚʥʦʯʥʳʭ ʦʪʯʝʪʦʚ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʭʦʟʷʡʩʪʚ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 7 ʣʝʪ. 

ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʠʯʠʥʳ ʨʘʥʥʝʛʦ ʚʳʙʳʪʠʷ ʠʟ ʩʪʘʜʘ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʠ ʧʦʣʥʦʚʦʟʨʘʩʪʥʳʭ ʢʦʨʦʚ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʳʙʨʘʢʦʚʢʠ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ 

ʢʦʨʦʚ ʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʷʚʣʷʶʪʩʷ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʷʣʦʚʦʩʪʴ. ʊʘʢ, ʧʨʦʮʝʥʪ 

ʚʳʙʳʚʰʠʭ ʞʠʚʦʪʥʳʭ ʚʘʨʴʠʨʫʝʪ ʦʪ 27,95 % ʜʦ 35,72 %. ɺʳʙʳʪʠʝ ʢʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʠʤʠ 

ʧʨʠʯʠʥʘʤʠ ï ʘʙʦʨʪʳ, ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʝ, ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʦʪʝʣʳ, ʧʦʩʣʝʨʦʜʦʚʳʝ ʦʩʣʦʞʥʝʥʠʷ ʠ ʪ.ʜ. 
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ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʣʝʤʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʪʘʢ ʧʨʦʮʝʥʪ ʚʳʙʳʚʰʠʭ ʢʦʨʦʚ 

ʧʣʝʤʝʥʥʳʭ ʟʘʚʦʜʦʚ ʧʦ ʧʨʠʯʠʥʝ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʘʨʴʠʨʫʝʪ ʦʪ 24,9 % ʜʦ 34,9 %, ʚ 

ʧʣʝʤʝʥʥʳʭ ʨʝʧʨʦʜʫʢʪʦʨʘʭ ʧʨʦʮʝʥʪ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ï ʦʪ 27,4 % ʜʦ 37,7 %. 

ʇʦ ʧʨʠʯʠʥʘʤ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʳʙʨʘʢʦʚʳʚʘʶʪ ʦʪ 12,68 ʜʦ 17,76 %, ʟʘʙʦʣʝʚʘʥʠʷʤ 

ʚʳʤʝʥʠ ʦʪ 14,90 % ʜʦ 16,70 %, ʟʘʙʦʣʝʚʘʥʠʷʤ ʢʦʥʝʯʥʦʩʪʝʡ ï ʦʪ 11,89 % ʜʦ 14,84 %.  

ɺ ʧʣʝʤʝʥʥʳʭ ʟʘʚʦʜʘʭ ʩʣʦʞʠʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʩʠʪʫʘʮʠʷ: ʩʦʢʨʘʪʠʣʘʩʴ ʚʳʙʨʘʢʦʚʢʘ ʧʦ ʧʨʠʯʠʥʘʤ 

ʙʦʣʝʟʥʠ ʚʳʤʝʥʠ ʥʘ 2,6 %, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʧʨʦʠʟʦʰʝʣ ʨʦʩʪ ʚʳʙʨʘʢʦʚʢʠ ʧʦ ʧʨʠʯʠʥʘʤ ʙʦʣʝʟʥʝʡ 

ʢʦʥʝʯʥʦʩʪʝʡ ʜʦ 16,2 %.  

ɸʥʘʣʠʟʠʨʫʷ ʧʨʠʯʠʥʳ ʚʳʙʨʘʢʦʚʢʠ ʚ ʧʣʝʤʝʥʥʳʭ ʨʝʧʨʦʜʫʢʪʦʨʘʭ, ʚʳʷʚʠʣʠ ʩʣʝʜʫʶʱʝʝ: ʚ 2 ʨʘʟʘ 

ʧʦ ʧʨʠʯʠʥʝ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ 2017 ʛʦʜʫ ʢʦʨʦʚ ʚʳʙʨʘʢʦʚʳʚʘʶʪ ʯʘʱʝ, ʯʝʤ ʚ 2011 ʛʦʜʫ, ʧʨʠ 

ʯʝʤ, ʧʦ ʧʨʠʯʠʥʘʤ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʥʝʯʥʦʩʪʝʡ ʚʳʙʨʘʢʦʚʢʘ ʢʦʨʦʚ ʩʦʢʨʘʪʠʣʘʩʴ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 2011 

ʛʦʜʫ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ 17,4 %, ʘ ʚ 2017 ʛʦʜʫ ï 16,8 %.  

ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʚʳʙʳʪʠʷ ʞʠʚʦʪʥʳʭ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʚʝʪʝʨʠʥʘʨʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. 

ɸʥʘʣʠʟʠʨʫʷ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʘʢʦʚʘʥʥʳʭ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʘ ʠʭ 

ʜʦʣʶ ʚʳʙʨʘʢʦʚʢʠ ʧʨʠʭʦʜʠʪʩʷ ʤʝʥʴʰʘʷ ʯʘʩʪʴ. ʊʘʢ, ʚ ʪʦʚʘʨʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʚʳʙʨʘʢʦʚʳʚʘʶʪ ï 20,0 % 

ʦʪ ʦʙʱʝʛʦ ʧʦʛʦʣʦʚʴʷ (ʩʦʢʨʘʱʝʥʠʝ ʥʘ 1,1 %), ʚ ʧʣʝʤʝʥʥʳʭ ʟʘʚʦʜʘʭ ï 21,1 % (ʩʦʢʨʘʱʝʥʠʝ ʥʘ 7,2%), 

ʚ ʧʣʝʤʝʥʥʳʭ ʨʝʧʨʦʜʫʢʪʦʨʘʭ ï 17,2 % (ʩʦʢʨʘʱʝʥʠʝ ʥʘ 4 %).  

 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩʤʦʛʣʠ 

ʩʦʭʨʘʥʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʟʜʦʨʦʚʣʝʥʠʝ ʩʪʘʜʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʩʥʠʟʠʪʴ ʠʭ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ. ɺʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʚʳʙʨʘʢʦʚʢʠ ʤʦʣʦʜʳʭ ʞʠʚʦʪʥʳʭ, ʥʝ ʜʦʩʪʠʛʰʠʭ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʥʠʞʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʨʘʩʣʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʦʚ ʩʣʝʜʫʝʪ ʫʢʨʝʧʠʪʴ ʤʘʪʝʨʠʘʣʴʥʦ ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ, 

ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʢʨʘʪʠʪʴ ʫʨʦʚʝʥʴ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ.  
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ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 80-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʜ-ʨʘ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ, 

ʘʢʘʜʝʤʠʢʘ ʇʝʪʨʦʚʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʠʩʢʫʩʩʪʚ, ʇʦʯʝʪʥʦʛʦ ʧʨʦʬʝʩʩʦʨʘ ɼʦʥʩʢʦʛʦ 
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A.A. Korepanova, K.E. Shkarupa, G.Yu. Berezkina. MILK PRODUCTIVITY AND REASONS 

FOR COWS CULLING ON DIFFERENT FARM TYPES.  

 
With increased herd productivity, high livestock concentration on large farms and unbalanced feeding, increases 

the number of cows that are prematurely culled due to reduced reproductive capacity, metabolic disorder, infertility 

and other reasons. Therefore, for the cost-effective breeding, to identify the reasons for disposal is of importance. 

Therefore, our aim is to analyze the level of milk productivity, productive longevity and the reasons for culling 

black-pied cows on different farm types in the Udmurt Republic. The research was conducted in the period from 

2011 to 2017 in three farm types ï commodity farms, breeding reproducers and stud farms. The object of the 

research was the black-pied cows. The information base of the research was the data of zootechnical and breeding 

accounting, statistical reporting, concept and development of scientific institutions. It was found that the milk 

productivity of cows in 2017 for all farm types averaged 5881 kg, which is 1039 kg or 17,7% more than in 2016. On 

stud farms, productivity amounted to 7169 kg that is 313 kg or 4,5% more than in 2016. In breeding reproducers 

milk productivity is at the level of 6258 kg, which is more than the same period by 251 kg or 4,2%. On all farms of 

the Republic, cows whose productivity was more than 9000 kg for 305 days of lactation were full-grown ï the 

average age in lactation - 4,1 lactation. At this, the average age of culled cows on farms is within 3,4 ï 3,7 of 

calving. The main reason for culling sex-age cows and heifers is gynecological diseases and dryness. Thus, the 

percentage of animals disposal varies between 27,95 % and 35,72 %. Cows disposal is determined by many reasons 

ï abortions, stillborns, troubled calvings, postpartum problems. 

 
Keywords: black-pied cows, milk productivity, duration of economic use, reasons for cows culling. 

 
ʂʦʨʝʧʘʥʦʚʘ ɸʥʘʩʪʘʩʠʷ ɸʣʝʢʩʝʝʚʥʘ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʮʠʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘè ʌɻɹʆʋ ɺʆ ʀʞʝʚʩʢʦʡ ɻʉʍɸ. 426069, ʛ. ʀʞʝʚʩʢ, ʫʣ. ʉʪʫʜʝʥʯʝʩʢʘʷ, 11, ʪ. +7 (3412) 77-17-

99 (ʜʦʙ. 1023). E-mail: korepanova.anast@gmail.com. 

ʐʢʘʨʫʧʘ ʂʦʥʩʪʘʥʪʠʥ ɽʚʛʝʥʴʝʚʠʯ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʮʠʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘè ʌɻɹʆʋ ɺʆ ʀʞʝʚʩʢʦʡ ɻʉʍɸ. 426069, ʛ. ʀʞʝʚʩʢ, ʫʣ. ʉʪʫʜʝʥʯʝʩʢʘʷ, 11, ʪ. +7 (3412) 77-17-

99 (ʜʦʙ. 1023). E-mail: shkarupa.kostia@yandex.ru. 

ɹʝʨʝʟʢʠʥʘ ɻʘʣʠʥʘ ʖʨʴʝʚʥʘ, ʜ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ, ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʮʠʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘè ʌɻɹʆʋ ɺʆ ʀʞʝʚʩʢʦʡ ɻʉʍɸ. 426069, ʛ. ʀʞʝʚʩʢ, ʫʣ. ʉʪʫʜʝʥʯʝʩʢʘʷ, 11, ʪ. +7 (3412) 77-17-

99 (ʜʦʙ. 1023). E-mail: g-berezkina@mail.ru. 

 

Anastasiya Alekseevna Korepanova, postgraduate student at the Department of Technology for animal 

products processing, FSBEI HE çIzhevsk Agricultural Academyè. 426069, Izhevsk, 11 Studencheskaya Str., tel. +7 

(3412) 77-17-99 (ext 1023). E-mail: korepanova.anast@gmail.com. 

Konstantin Evgenyevich Shkarupa, postgraduate student at the Department of Technology for animal 

products processing, FSBEI HE çIzhevsk Agricultural Academyè. 426069, Izhevsk, 11 Studencheskaya Str., tel. +7 

(3412) 77-17-99 (ext 1023). E-mail: shkarupa.kostia@yandex.ru. 

Galina Yuryevna Berezkina, Dr.Agr.Sci., associate professor at the Department of Technology for animal 

products processing, FSBEI HE çIzhevsk Agricultural Academyè. 426069, Izhevsk, 11 Studencheskaya Str., tel. +7 

(3412) 77-17-99 (ext 1023). E-mail: g-berezkina@mail.ru. 

 

mailto:g-berezkina@mail.ru


   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               67 

ʋɼʂ 636.5.084 

 
ʅʦʛʘʝʚʘ ɺ.ɺ., ʂʦʢʦʝʚʘ ɸʣ.ʊ. 

 

ʍʆɿʗʁʉʊɺɽʅʅʆ-ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ  

ʎʓʇʃʗʊ-ɹʈʆʁʃɽʈʆɺ ʇʈʀ ɼʆɹɸɺʂɸʍ ɺ ʈɸʎʀʆʅʓ ʇʈʆɹʀʆʊʀʂɸ 
 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʚʝʜʝʥʠʷ ʧʪʠʮʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, ʢʦʪʦʨʘʷ 

ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʩʦʟʜʘʥʠʷ ʧʨʘʚʠʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ. ʉ 

ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʧʨʦʙʠʦʪʠʢʘ ɹʘʮʝʣʣ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çɹʨʦʡʣʝʨ-6è, 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʧʣʝʤʝʥʥʦʛʦ ʨʝʧʨʦʜʫʢʪʦʨʘ ʇʨʠʛʦʨʦʜʥʦʛʦ ʨʘʡʦʥʘ ʈʉʆïɸʣʘʥʠʷ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʧʨʦʙʠʦʪʠʢʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʦ 100 ʛʦʣ. ʚ 

ʢʘʞʜʦʡ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʧʨʦʙʠʦʪʠʢʘ çɹʘʮʝʣʣè ʚ ʢʦʣʠʯʝʩʪʚʝ 2 ʛ ʥʘ ʛʦʣʦʚʫ ʚ 

ʩʫʪʢʠ, ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʧʪʠʮʳ. ʇʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ 

ʧʨʝʧʘʨʘʪʘ çɹʘʮʝʣʣè ʞʠʚʘʷ ʤʘʩʩʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 12 ʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʟʘ ʚʝʩʴ 

ʦʧʳʪ ʥʘ 1 ʛʦʣʦʚʫ. ʊʘʢʞʝ ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʚʣʠʷʥʠʝ ʧʨʦʙʠʦʪʠʢʘ çɹʘʮʝʣʣè ʥʘ ʨʘʟʚʠʪʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 

(ʩʝʨʜʮʝ, ʧʝʯʝʥʴ, ʩʝʣʝʟʝʥʢʫ, ʞʝʣʫʜʦʢ, ʢʠʰʝʯʥʠʢ, ʣʝʛʢʠʝ, ʧʦʯʢʠ, ʪʨʘʭʝʶ, ʞʝʣʯʥʳʡ ʧʫʟʳʨʴ, ʧʠʱʝʚʦʜ ʠ 

ʟʦʙ, ʞʝʣʝʟʠʩʪʳʡ ʞʝʣʫʜʦʢ). ʊʘʢ ʤʘʩʩʘ ʩʝʨʜʮʘ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʨʦʙʠʦʪʠʢʘ ʩʦʩʪʘʚʠʣʘ 

12,94 ʛ, ʯʪʦ ʥʘ 0,06 ʛ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʦ ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʪʘʢʞʝ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 

ʧʨʝʚʟʦʰʣʘ ʢʦʥʪʨʦʣʴʥʫʶ: ʧʝʯʝʥʴ ï 1,02 ʛ, ʩʝʣʝʟʝʥʢʘ ï 0,85 ʛ, ʣʝʛʢʠʝ ï 0,86, ʧʦʯʢʠ ï 0,76ʛ, ʞʝʣʝʟʠʩʪʳʡ 

ʞʝʣʫʜʦʢ ï 1,61 ʛ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʦʪ ʧʨʦʜʘʞʠ ʪʫʰʝʢ ʙʨʦʡʣʝʨʦʚ ʙʳʣ ʪʘʢ ʞʝ ʧʦʣʫʯʝʥ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʚ ʩʦʩʪʘʚ ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦʥʘ ʧʨʦʙʠʦʪʠʢʘ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʩʦʩʪʘʚʠʣ 

3165 ʨʫʙ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ, ʧʨʦʙʠʦʪʠʢ ɹʘʮʝʣʣ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, 

ʢʦʤʙʠʢʦʨʤ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 

 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʝʜʝʥʠʷ ʪʘʢʦʡ ʦʪʨʘʩʣʠ ʢʘʢ ʧʪʠʮʝʚʦʜʩʪʚʦ, ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʢʦʨʤʣʝʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ, ʢʦʪʦʨʳʝ ʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʦʨʤʘʤ ʚʳʨʘʱʠʚʘʥʠʷ ʧʪʠʮʳ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʚʩʝ 

ʭʦʟʷʡʩʪʚʘ ʨʘʙʦʪʘʶʪ ʧʦ ʧʨʝʜʣʦʞʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ [2].  

ɺ ʩʣʝʜʩʪʚʠʠ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʨʤʣʝʥʠʷ, 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʨʘʮʠʦʥʦʚ ʧʦ ʚʩʝʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʘʜʝʥʠʝ ʧʨʦʮʝʥʪʘ 

ʩʦʭʨʘʥʥʦʩʪʠ ʧʪʠʮʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [3]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘ ʧʨʝʜʣʘʛʘʶʪ ʠ ʨʝʢʦʤʝʥʜʫʶʪ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʢʦʨʤʣʝʥʠʠ ʧʪʠʮʳ, ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʨʘʟʣʠʯʥʳʝ ʜʦʙʘʚʢʠ. ɺ ʠʭ ʯʠʩʣʦ ʚʭʦʜʷʪ ʠ ʧʨʦʙʠʦʪʠʢʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʣʠʯʥʳʭ 

ʦʧʳʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʧʦʚʳʰʘʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʧʪʠʮʳ ʢ ʨʘʟʣʠʯʥʳʤ 

ʨʘʟʜʨʘʞʘʶʱʠʤ ʬʘʢʪʦʨʘʤ ʠ ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [1].  

ʂ ʩʝʛʦʜʥʷʰʥʝʤʫ ʜʥʶ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʨʘʮʠʦʥʘʭ ʧʪʠʮʳ ʨʘʟʣʠʯʥʳʭ 

ʜʦʙʘʚʦʢ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʮʳʧʣʷʪʘʭ ï ʙʨʦʡʣʝʨʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʦʙʠʦʪʠʢʦʚ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ [4, 5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʜʦʙʘʚʦʢ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʚʦʧʨʦʩʳ ʢʘʩʘʶʱʠʝʩʷ 

ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʙʦʣʝʝ ʛʣʫʙʞʝ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʧʨʦʙʠʦʪʠʢʘ ɹʘʮʝʣʣ ʥʘ 

ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʧʨʦʙʠʦʪʠʢʘ ɹʘʮʝʣʣ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ, ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʆɸʆ ʇʈ 

çʄʠʭʘʡʣʦʚʩʢʠʡè. ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʨʤʣʝʥʠʝ ʧʪʠʮʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʧʦʣʥʦʨʘʮʠʦʥʥʳʤʠ ʢʦʤʙʠʢʦʨʤʘʤʠ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤʠ ʧʦ ʦʩʥʦʚʥʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ.  

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ ʚ ʦʙʦʠʭ ʛʨʫʧʧʘʭ, 

ʨʘʟʥʠʮʘ ʩʦʩʪʦʷʣʘ ʚ ʜʦʙʘʚʢʝ ʚ ʨʘʮʠʦʥ ʧʪʠʮʳ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʦʙʠʦʪʠʢʘ çɹʘʮʝʣʣè ʚ ʢʦʣʠʯʝʩʪʚʝ 2 

ʛ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 200 ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çɹʨʦʡʣʝʨ-6è ʧʦ 

ʧʨʠʥʮʠʧʫ ʛʨʫʧʧ-ʘʥʘʣʦʛʦʚ.  



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               68 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʦʙʠʦʪʠʢʘ ʥʘ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çɹʨʦʡʣʝʨ-6è. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʧʨʦʙʠʦʪʠʢʘ çɹʘʮʝʣʣè ʚ ʢʦʣʠʯʝʩʪʚʝ 2 ʛ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ, ʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʘ ʧʪʠʮʳ. 
 

ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʛ 

 
* ïʈʽ0,95; ** ï ʈʽ0,99; *** ï ʈʽ0,999. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: ʞʠʚʘʷ ʤʘʩʩʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 1971,31 ʛ, ʘ ʚ ʦʧʳʪʥʦʡ 2095,73 ʛ. ʊʝʤ ʩʘʤʳʤ, ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʫʩʪʫʧʘʣʠ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘ 123,99 ʛ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʚʝʜʝʥʠʝ ʚ ʢʦʨʤʦʩʤʝʩʴ ʧʨʦʙʠʦʪʠʢʘ çɹʘʮʝʣʣè ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ.  

ʅʘʨʘʚʥʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʷʩʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ ʪʘʢʞʝ ʧʦʣʴʟʫʶʪʩʷ 

ʰʠʨʦʢʠʤ ʩʧʨʦʩʦʤ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʘ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ, ʤʳ ʧʨʦʚʝʣʠ 

ʨʘʟʜʝʣʢʫ ʪʫʰʝʢ ʠ ʚʟʚʝʩʠʣʠ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʟʚʝʰʠʚʘʥʠʡ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ 

ʧʨʦʙʠʦʪʠʢ çɹʘʮʝʣʣè ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. 
 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʜʦʙʘʚʦʢ ʥʘ ʨʘʟʚʠʪʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ (ʚʦʟʨʘʩʪ 42 ʜʥʷ) 

 
* ï ʈʽ0,95; ** ï ʈʽ0,99; *** ï ʈʽ0,999. 

 

ʅʘ ʫʩʧʝʰʥʦʝ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʚʣʠʷʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʷʚʣʷʝʪʩʷ ʨʘʩʭʦʜ ʢʦʨʤʘ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʳ ʧʦʜʩʯʠʪʘʣʠ ʨʘʩʭʦʜ ʢʦʨʤʘ ʥʘ ʢʛ ʧʨʠʨʦʩʪʘ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʪʠʮʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʙʠʦʪʠʢʘ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʙʨʦʡʣʝʨʦʚ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʙʨʦʡʣʝʨʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʩ ʢʦʨʤʦʤ ʧʨʦʙʠʦʪʠʢ, 

ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 98%, ʯʪʦ ʥʘ 2% ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʫʯʰʘʷ ʦʢʫʧʘʝʤʦʩʪʴ ʢʦʨʤʦʚ ʙʳʣʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʩ ʢʦʨʤʦʤ ʧʨʦʙʠʦʪʠʢ çɹʘʮʝʣʣè, ʛʜʝ ʟʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ 

ʩʦʩʪʘʚʠʣʠ 2,08 ʢʛ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 2,8% ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʫʯʰʘʷ ʦʢʫʧʘʝʤʦʩʪʴ ʢʦʨʤʦʚ ʙʳʣʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, 

ʧʦʣʫʯʘʚʰʠʭ ʩ ʢʦʨʤʦʤ ʧʨʦʙʠʦʪʠʢ çɹʘʮʝʣʣè, ʛʜʝ ʟʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣʠ 2,08 ʢʛ, 

ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 2,8% ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 
 

ɻʨʫʧʧʳ 
ɺʦʟʨʘʩʪ, ʜʥʝʡ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʇʨʠ ʨʦʞʜʝʥʠʠ 43,10Ñ 0,36 43,05Ñ0,35 

ʚ 7 ʜʥ. 131,15Ñ1,13 132,21Ñ1,14 

ʚ 14 ʜʥ. 497,72Ñ4,52 512,51Ñ4,63 

ʚ 21 ʜʥ. 889,04Ñ11,40 1124,07Ñ13,03*** 

ʚ 28 ʜʥ. 1353,55Ñ9,40 1430,0Ñ17,20 

ʚ 35 ʜʥ. 1775,60Ñ20,70 1840,11Ñ22,79 

ʚ 42 ʜʥ. 1971,31Ñ28,77 2095,73Ñ31,98*** 

 

ɻʨʫʧʧʳ 
ʇʦʢʘʟʘʪʝʣʴ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʉʝʨʜʮʝ, ʛ 13,24Ñ0,09 14,00Ñ0,05* 

ʇʝʯʝʥʴ, ʛ 39,19Ñ0,09 40,21Ñ0,03*** 

ʉʝʣʝʟʝʥʢʘ, ʛ 4,92Ñ0,04 5,17Ñ0,05*** 

ʃʝʛʢʠʝ, ʛ 12,01Ñ0,02 12,67Ñ0,17** 

ʇʦʯʢʠ, ʛ 9,72Ñ0,05 11,08Ñ0,01*** 

ɾʝʣʝʟʠʩʪʳʡ ʞʝʣʫʜʦʢ, ʛ 11,31Ñ0,12 13,05Ñ0,14***  
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ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʧʨʦʙʠʦʪʠʢʘ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çɹʨʦʡʣʝʨ-6è 

 ʠ ʢʦʥʚʝʨʩʠʶ ʢʦʨʤʘ 

 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʙʘʚʣʝʥʠʝ ʢ ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʨʘʮʠʦʥʫ ʧʨʦʙʠʦʪʠʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʡ 

ʦʢʫʧʘʝʤʦʩʪʠ ʢʦʨʤʦʚ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʦʚʳʰʝʥʠʶ ʞʠʚʦʡ ʤʘʩʩʳ ʢ ʤʦʤʝʥʪʫ ʫʙʦʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʨʦʡʣʝʨʥʦʝ ʧʪʠʮʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʜʦʭʦʜʥʦʡ ʦʪʨʘʩʣʴʶ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʣʫʯʠʪʴ ʟʘ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʦʢʦʮʝʥʥʦʛʦ ʩʳʨʴʷ ï ʤʷʩʘ, ʧʨʠ 

ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʨʤʘ. 
 

ʊʘʙʣʠʮʘ 4 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʦʪʠʢʘ çɹʘʮʝʣʣè 

 
 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʦʪ ʧʨʦʜʘʞʠ ʪʫʰʝʢ ʙʨʦʡʣʝʨʦʚ ʙʳʣ ʪʘʢ ʞʝ ʧʦʣʫʯʝʥ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚ 

ʩʦʩʪʘʚ ʦʩʥʦʚʥʦʛʦ ʨʘʮʠʦʥʘ ʧʨʦʙʠʦʪʠʢʘ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʩʦʩʪʘʚʠʣ 3165 

ʨʫʙ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ ʚʢʣʶʯʝʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 

ʙʨʦʡʣʝʨʘʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʙʠʦʪʠʢʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʪ ʧʨʦʜʘʞʠ ʤʷʩʘ ʧʪʠʮʳ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʧʦʣʫʯʝʥʘ ʧʨʠʙʳʣʴ ʚ ʨʘʟʤʝʨʝ 2356,5 ʨʫʙ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʢʦʤʝʥʜʫʝʤ ʰʠʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʙʨʦʡʣʝʨʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ ʧʨʦʙʠʦʪʠʢ çɹʘʮʝʣʣè ʠ ʚʚʦʜʠʪʴ ʚ 

ʨʘʮʠʦʥ ʙʨʦʡʣʝʨʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 2 ʛ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɼʘʥʠʣʦʚ ʀ. ʇʨʦʙʠʦʪʠʢ ʩʫʙʪʠʣʠʩ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ / ʀ. ɼʘʥʠʣʦʚ, ʆ. ʉʦʨʦʢʠʥ, 

ʄ. ʉʘʬʦʥʦʚ // ʇʪʠʮʝʚʦʜʩʪʚʦ. - 2010. - ˉ5. ï ʉ. 12-14.  

2. ʅʦʛʘʝʚʘ ɺ.ɺ. ʌʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ ɺʠʣʟʠʤ ʚ ʢʦʨʤʣʝʥʠʠ ʢʫʨ-ʥʝʩʫʰʝʢ / ɺ.ɺ. ʅʦʛʘʝʚʘ, ɻ.ʊ. 

ɻʘʧʧʦʝʚ / ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ ɻʅʀʀ çʅʘʮʨʘʟʚʠʪʠʝè. - ʉʇʙ. - 2016. - ʉ. 96-98. 

3.ʆʢʦʣʝʣʦʚʘ ʊ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʢʘʥʝʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ / ʊ. 

ʆʢʦʣʝʣʦʚʘ [ʠ ʜʨ.] // ʂʦʤʙʠʢʦʨʤʘ. - 2018. - ˉ4. ï ʉ. 67-73. 

ɻʨʫʧʧʘ 
ʇʦʢʘʟʘʪʝʣʴ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʇʨʠʥʷʪʦ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ, ʛʦʣ. 100 100 

ʉʨʦʢ ʚʳʨʘʱʠʚʘʥʠʷ, ʜʥ. 42 42 

ɾʠʚʘʷ ʤʘʩʩʘ, ʛ 1971,31 2095,73 

ɿʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ, ʢʛ 2,14 2,08 

ʉʦʭʨʘʥʥʦʩʪʴ, % 96 98 

 

ɻʨʫʧʧʘ 
ʇʦʢʘʟʘʪʝʣʴ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʂʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚ 96 98 

ʉʨʦʢ ʚʳʨʘʱʠʚʘʥʠʷ, ʜʥ. 42 42 

ʇʨʠʨʦʩʪ ʟʘ ʦʧʳʪ ʚ ʩʨʝʜʥʝʤ ʥʘ 1-ʛʦ ʙʨʦʡʣʝʨʘ, ʢʛ 1929,31 2053,73 

ʇʦʣʫʯʝʥʦ ʧʨʠʨʦʩʪʘ ʦʪ ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ, ʢʛ 175,872 201,194 

ʇʦʣʫʯʝʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ, ʢʛ  25,32 

ʎʝʥʘ ʨʝʘʣʠʟʘʮʠʠ 1 ʢʛ ʤʷʩʘ ʙʨʦʡʣʝʨʦʚ ʚ ʪʫʰʢʘʭ, ʨʫʙ. 125,0 125,0 

ɺʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʥɹʦʛʦ ʧʨʠʨʦʩʪʘ, ʨʫʙ.  3165 

ʉʪʦʠʤʦʩʪʴ 1 ʣ (ʢʛ) ʜʦʙʘʚʢʠ, ʨʫʙ.  98,3 

ʉʪʦʠʤʦʩʪʴ ʜʦʙʘʚʢʠ, ʟʘʪʨʘʯʝʥʥʦʡ ʥʘ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʨʠʨʦʩʪʘ, ʨʫʙ. 
 808,5 

ʇʦʣʫʯʝʥʦ ʧʨʠʙʳʣʠ ʚʩʝʛʦ, ʪʳʩ. ʨʫʙ.   2356,5 
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4. ʌʠʩʠʥʠʥ ɺ.ʀ. ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʠ ʞʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʤʷʩʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʠ 
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ʊ.53, ˉ4. - ʉ.74-78.  

 
V.V. Nogaeva, Al.T. Kokaeva. ECONOMIC AND BIOLOGICAL PECULIARITIES OF 

BROILERS DIETARY PROBIOTIC SUPPLEMENTATION.  

 
One of the most important issues in poultry farming is the stock safety, which is impossible without proper 

housing conditions and balanced feeding of poultry. To study the effect of probiotic Batsell on growth and 

development of çBroiler-6è chickens, the research on the base of the breeding reproducer in Prigorodny district of 

the Republic of North OssetiaïAlania was made. To study the effect of probiotic, broilers were divided into two 

groups of 100 heads each. The analysis showed that the introduction of probiotic çBatsellè at the rate of 2 g per head 

a day into the poultry diet has positive effect on the body weight. When feeding the preparation çBatsellè the live 

weight increased by 12 g compared to the control group for the whole experiment per head. Also we determined the 

effect of probiotic çBatsellè on the internals development (heart, liver, spleen, stomach, intestine, lungs, kidneys, 

trachea, gall bladder, esophagus and goiter, glandular stomach). Thus, the broilersô heart when consuming probiotic 

weighed 12,94 g that is 0,06 g more compared to the control group. By the other indices the test group also exceeded 

the control one: liver ï 1,02 g, spleen ï 0,85 g, lungs ï 0,86 g, kidneys ï 0,76 g, glandular stomach ï 1,61 g. Extra 

revenue from the sale of broilers carcasses was also generated after the introduction of probiotic into the basic diet. 

In the test group the extra revenue was 3165 roubles. 

 
Keywords: broilers, probiotic, Batsell, average daily gain, mixed feed, profitability. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɹʀʆʇʈɽʇɸʈɸʊɸ ɼʃʗ ʇɽʈɽʈɸɹʆʊʂʀ ʅɸɺʆɿɸ  

ʇʈʀ ɹɽʉʇʈʀɺʗɿʅʆʁ ʊɽʍʅʆʃʆɻʀʀ ʉʆɼɽʈɾɸʅʀʗ ʂʈʋʇʅʆɻʆ  

ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ 
 
ʇʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʩʢʦʪʦʚʦʜʩʪʚʘ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʟʘʪʨʘʪ, 

ʥʦ ʠ ʩ ʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʙʳʣʠ ʟʘ ʩʯʸʪ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ʠ 

ʩʦʢʨʘʱʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ 

ʧʣʝʤʝʥʥʦʛʦ ʟʘʚʦʜʘ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʯʸʨʥʦ-ʧʸʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ɺʘʚʦʞʩʢʦʤ ʨʘʡʦʥʝ 

ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʧʝʨʠʦʜ c ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ 2018 ʛʦʜʘ. ɼʦ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ ʠʟ 

ʦʩʥʦʚʥʦʛʦ ʩʪʘʜʘ ʚʳʙʳʣʠ ʧʦ ʧʨʠʯʠʥʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ï 49 ʢʦʨʦʚ ʠʣʠ 15,4 % ʚ 2013 ʛʦʜʫ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʝʨʚʦʪʸʣʢʠ 9 ʛʦʣʦʚ ʠʣʠ 11,0 % ʠ ʚ 2014 ʛʦʜʫ - 44 ʢʦʨʦʚʳ (10,3 %) ʠ ʧʝʨʚʦʪʸʣʢʠ 8 ʛʦʣʦʚ ʠʣʠ 17,1 

% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ ʠʟ ʦʩʥʦʚʥʦʛʦ ʩʪʘʜʘ ʧʦ ʧʨʠʯʠʥʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʢʦʥʝʯʥʦʩʪʝʡ ʚʳʙʳʣʦ ʢʦʨʦʚ ʚ 2015 ʛʦʜʫ 25 ʛʦʣʦʚ ʠʣʠ 6,1 %, ʚ 2016 ï 15 ʛʦʣʦʚ ʠʣʠ 5,8 %, ʚ 2017 ʛʦʜʫ ï 

19 ʛʦʣʦʚ ʠʣʠ 5,9 %, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʚ 2015 ʛʦʜʫ 3 ʛʦʣʦʚʳ ʠʣʠ 4,4 %; ʚ 2016 ï 4 ʠʣʠ 4,1 %; 

ʚ 2017 ʛʦʜʫ ï 3 ʛʦʣʦʚʳ ʠʣʠ 3,4 %. ɼʘʥʥʳʝ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʪʯʸʪʘ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʩ 
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ʢʨʫʧʥʳʤ ʨʦʛʘʪʳʤ ʩʢʦʪʦʤ ʤʦʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘ 2013-2017 ʛʦʜʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʦʮʝʥʪ ʢʦʨʦʚ, ʚʳʙʳʚʰʠʭ ʠʟ ʦʩʥʦʚʥʦʛʦ ʩʪʘʜʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ ʩʦʢʨʘʪʠʣʦʩʴ ʩ 10,3-15,4 

% ʜʦ 5,8-6,1 %, ʪ.ʝ. ʥʘ 4,5-9,3 %; ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʩ 11,0-17,1 ʜʦ 3,4-7,1 %, ʪ.ʝ. ʥʘ 7,6-10,0 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʥʘʚʦʟʘ ʧʨʝʧʘʨʘʪʦʤ çʊʘʤʠʨè ʬʨʘʢʮʠʷ ʥʘʚʦʟʘ ʩʪʘʣʘ ʪʚʝʨʜʦʡ (ʨʳʭʣʦʡ) 

ʠ ʥʝ ʠʤʝʣʘ ʟʘʧʘʭʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʘ, ʥʘʚʦʟ, ʙʠʦʧʨʝʧʘʨʘʪ, ʧʝʨʝʨʘʙʦʪʢʘ, ʚʳʙʨʘʢʦʚʢʘ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ, ʙʝʟʫʩʣʦʚʥʦ, ʩʦʧʨʷʞʝʥʦ 

ʩ ʥʘʨʘʱʠʚʘʥʠʝʤ ʧʦʛʦʣʦʚʴʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʦʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʨʦʞʜʘʝʪ ʥʦʚʳʡ ʢʨʫʛ ʧʨʦʙʣʝʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚ ʟʦʥʘʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʪʦʚʘʨʥʳʭ ʬʝʨʤ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ [1-3].  

ɺʦʢʨʫʛ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʦʛʨʦʤʥʳʝ ʟʘʣʝʞʠ ʥʘʚʦʟʘ ʠ ʧʦʤʝʪʘ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ: ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ, ʧʝʩʪʠʮʠʜʦʚ, ʤʠʢʦʪʦʢʩʠʥʦʚ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʩʨʝʜʩʪʚ, ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ 

ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʘʤʤʠʘʢʘ, ʩʝʨʦʚʦʜʦʨʦʜʘ, ʤʝʨʢʘʧʪʘʥʘ, ʬʝʥʦʣʘ. 

ɺʥʝʩʝʥʠʝ ʪʘʢʦʛʦ ʥʘʚʦʟʘ ʠ ʧʦʤʝʪʘ ʚ ʧʦʯʚʫ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʝʧʨʠʝʤʣʝʤʦ [4-6]. 

ʅʘʚʦʟʦʫʜʘʣʝʥʠʝ ï ʩʘʤʳʡ ʪʨʫʜʦʝʤʢʠʡ ʠ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʬʝʨʤʘʭ. 

ʂʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʩʨʝʜʩʪʚ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʠʩʪʝʤ ʫʜʘʣʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ʥʘʚʦʟʘ ʜʦʩʪʠʛʘʶʪ 

30 % ʦʙʱʠʭ ʟʘʪʨʘʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʨʫʧʥʳʭ ʬʝʨʤ. ɺʝʪʝʨʠʥʘʨʥʳʡ ʚʨʘʯ ʠ ʟʦʦʠʥʞʝʥʝʨ ʜʦʣʞʥʳ 

ʭʦʨʦʰʦ ʟʥʘʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʘʤ ʫʜʘʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʥʘʚʦʟʘ, ʩʜʝʣʘʪʴ ʧʨʘʚʠʣʴʥʳʡ 

ʚʳʙʦʨ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʩʚʦʝʡ ʬʝʨʤʳ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ 

ʵʬʬʝʢʪʠʚʥʦʝ ʫʜʘʣʝʥʠʝ ʥʘʚʦʟʘ ʠʟ ʧʦʤʝʱʝʥʠʡ, ʝʛʦ ʧʦʛʨʫʟʢʫ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʚ ʥʘʚʦʟʦʭʨʘʥʠʣʠʱʝ, 

ʭʨʘʥʝʥʠʝ, ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘʚʦʟʘ ʜʣʷ 

ʫʜʦʙʨʝʥʠʷ, ʚʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ, ʩʦʟʜʘʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʙʳʪʴ ʙʝʟʦʧʘʩʥʘ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ [7, 8]. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʠʜʢʦʛʦ ʥʘʚʦʟʘ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʦʯʠʩʪʢʫ ʞʠʜʢʦʡ 

ʬʨʘʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʩʪʦʢʦʚ ʠ ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʠ 

ʟʘʨʘʞʝʥʠʷ [9, 10]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ ʧʣʝʤʝʥʥʦʛʦ ʟʘʚʦʜʘ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʯʸʨʥʦ-ʧʸʩʪʨʦʡ ʧʦʨʦʜʳ ʉʍʇʂ (ʢʦʣʭʦʟ) çʋʜʤʫʨʪʠʷè ɺʘʚʦʞʩʢʦʛʦ ʨʘʡʦʥʘ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ ʧʨʠ ʙʝʩʧʨʠʚʷʟʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʛʣʫʙʦʢʦʡ ʧʦʜʩʪʠʣʢʝ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʠʟʫʯʠʪʴ ʩʦʩʪʘʚ ʠ ʩʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè; 

- ʠʟʫʯʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚʥʝʩʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʥʘʚʦʟʘ; 

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘ ʜʚʘ ʛʦʜʘ ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ ʠ ʟʘ ʪʨʠ ʛʦʜʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʙʠʦʧʨʝʧʘʨʘʪʘ ʧʦʢʘʟʘʪʝʣʠ ʚʳʙʳʪʠʷ ʢʦʨʦʚ ʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʧʦ ʧʨʠʯʠʥʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʢʦʥʝʯʥʦʩʪʝʡ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʦʦʪʝʭʥʠʯʝʩʢʠʡ ʦʪʯʸʪ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʩ ʢʨʫʧʥʳʤ ʨʦʛʘʪʳʤ ʩʢʦʪʦʤ 

ʤʦʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʨʦʛʨʘʤʤʘ CELEKS. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 

ʧʦʤʝʱʝʥʠʠ, ʛʜʝ ʩʦʜʝʨʞʘʪʩʷ ʨʝʤʦʥʪʥʳʝ ʪʸʣʢʠ. ʆʬʦʨʤʣʝʥʠʝ ʪʘʙʣʠʮ ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʘ ʠ ʧʨʦʛʨʘʤʤʳ çMicrosoft Excelè. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʩʷ ʧʣʝʤʝʥʥʦʡ ʟʘʚʦʜ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʯʸʨʥʦ-ʧʸʩʪʨʦʡ ʧʦʨʦʜʳ ʉʍʇʂ (ʢʦʣʭʦʟ) çʋʜʤʫʨʪʠʷè ɺʘʚʦʞʩʢʦʛʦ ʨʘʡʦʥʘ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʉʇʂ (ʢʦʣʭʦʟ) çʋʜʤʫʨʪʠʷè ɺʘʚʦʞʩʢʦʛʦ ʨʘʡʦʥʘ ʋʜʤʫʨʪʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʨʝʤʦʥʪʥʳʭ ʪʸʣʦʢ ʩ 10-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʜʦ ʥʝʪʝʣʝʡ ʩʦʜʝʨʞʘʣʠ ʧʨʠ ʙʝʩʧʨʠʚʷʟʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʛʣʫʙʦʢʦʡ ʧʦʜʩʪʠʣʢʝ. ʈʘʩʭʦʜ ʩʦʣʦʤʳ ʩʦʩʪʘʚʣʷʣ 2,0-5,0 ʢʛ ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ, ʢʦʪʦʨʫʶ 

ʜʦʙʘʚʣʷʣʠ ʢʘʞʜʳʝ 2 ʜʥʷ. ʅʘʚʦʟ ʫʜʘʣʷʣʠ ʩ ʢʦʨʧʫʩʘ 2 ʨʘʟʘ ʚ ʛʦʜ ʠ ʚʳʚʦʟʠʣʠ ʥʘ ʧʦʣʷ ʧʦʩʣʝ 

ʧʝʨʝʨʘʙʦʪʢʠ ʙʠʦʧʨʝʧʘʨʘʪʦʤ. ɼʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘʚʦʟʘ ʚ ʭʦʟʷʡʩʪʚʝ ʩ 2013 ʛʦʜʘ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʙʠʦʧʨʝʧʘʨʘʪ çʊʘʤʠʨè. ɼʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʢʦʥʮʝʥʪʨʘʪʦʤ. ʕʪʦ 

ʢʦʤʧʣʝʢʩ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʧʨʠʷʪʥʳʭ ʟʘʧʘʭʦʚ ʚ ʚʳʛʨʝʙʥʳʭ ʷʤʘʭ, ʢʘʥʘʣʠʟʘʮʠʠ ʠ ʙʳʩʪʨʦʛʦ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʪʭʦʜʦʚ. 
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ɺ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ ʚʭʦʜʷʪ ʤʦʣʦʯʥʦʢʠʩʣʳʝ, ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ, ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʝ, 

ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʝ ʙʘʢʪʝʨʠʠ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʛʨʠʙʳ, ʧʘʪʦʢʘ. ʇʨʝʧʘʨʘʪ ʥʝ ʪʦʢʩʠʯʝʥ ʜʣʷ 

ʯʝʣʦʚʝʢʘ, ʞʠʚʦʪʥʳʭ. ʍʨʘʥʠʪʩʷ ʚ ʪʝʤʥʦʤ ʩʫʭʦʤ ʧʦʤʝʱʝʥʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 0 ʜʦ 20 Áʉ, 

ʦʪʜʝʣʴʥʦ ʦʪ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɹʠʦʧʨʝʧʘʨʘʪ çʊʘʤʠʨè ʚʥʦʩʠʣʠ ʚ ʥʘʚʦʟ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʟʘʧʘʭʘ ʠ ʫʩʢʦʨʝʥʠʷ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ. 

ʇʨʝʜʧʨʠʷʪʠʝ ʟʘʢʫʧʘʝʪ ʧʨʝʧʘʨʘʪ ʚ ʨʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ ʚ ʛʦʨʦʜʝ ʋʣʘʥ-ʋʜʝ ʧʦ ʮʝʥʝ 120 ʨʫʙʣʝʡ ʟʘ 1 

ʣʠʪʨ. 

ʉʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʠʟ ʢʦʥʮʝʥʪʨʘʪʘ çʊʘʤʠʨè ʩʣʝʜʫʶʱʠʡ: 40 ʤʣ ʢʦʥʮʝʥʪʨʘʪʘ 

ʨʘʟʚʦʜʠʣʠ ʚ 4 ʣ ʪʝʧʣʦʡ (26-30 Áʉ) ʥʝʭʣʦʨʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. ɺ ʩʦʩʪʘʚ ʜʦʙʘʚʣʷʣʠ 4 ʣʦʞʢʠ ʤʝʜʘ ʠʣʠ 6 

ʣʦʞʝʢ ʚʘʨʝʥʴʷ. ʇʦʣʫʯʝʥʥʳʡ ʩʦʩʪʘʚ ʥʘʩʪʘʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʠ 2 ʩʫʪʦʢ, 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʤʝʰʠʚʘʣʠ. ɿʘʪʝʤ ʜʦʙʘʚʣʷʣʠ ʝʱʝ 4 ʣʦʞʢʠ ʤʝʜʘ ʠʣʠ 6 ʣʦʞʝʢ ʚʘʨʝʥʴʷ. ɼʣʷ 

ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʦʤʝʱʘʣʠ ʚ ʧʨʦʭʣʘʜʥʦʝ ʤʝʩʪʦ, ʘ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ (ʙʦʣʝʝ 1 

ʥʝʜʝʣʠ) ï ʚ ʭʦʣʦʜʥʦʝ ʤʝʩʪʦ (1-3 Áʉ). ʇʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚʟʙʘʣʪʳʚʘʣʠ. 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʤʧʦʩʪʘ ʤʳ ʨʘʟʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪ ʚ ʪʝʧʣʦʡ ʥʝʭʣʦʨʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:100 (ʧʦʣʩʪʘʢʘʥʘ ʥʘ ʚʝʜʨʦ ʚʦʜʳ) ʠ ʧʦʣʫʯʝʥʥʳʤ ʨʘʩʪʚʦʨʦʤ ʧʦʩʣʦʡʥʦ ʫʚʣʘʞʥʷʣʠ 

ʦʨʛʘʥʠʢʫ ʠʟ ʨʘʩʯʝʪʘ 5-7 ʣʠʪʨʦʚ ʨʘʩʪʚʦʨʘ ʥʘ 1 ʤ2 ʦʨʛʘʥʠʢʠ ʩʣʦʝʤ 20 ʩʤ (ʜʦ ʚʣʘʞʥʦʩʪʠ 60 %). ʇʨʠ 

ʵʪʦʤ ʥʘ ʢʘʞʜʳʡ ʩʣʦʡ ʧʝʨʝʜ ʫʚʣʘʞʥʝʥʠʝʤ ʜʦʙʘʚʣʷʣʠ ʚʝʜʨʦ ʟʝʤʣʠ, ʩʣʦʡ ʭʦʨʦʰʦ ʧʝʨʝʤʝʰʘʣʠ. ɼʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ ʢʦʤʧʦʩʪʥʫʶ ʢʫʯʫ ʥʘʢʨʳʚʘʣʠ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʦʡ. 

ʏʝʨʝʟ 2 ʥʝʜʝʣʠ, ʢʦʛʜʘ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ 20-25Áʉ, ʤʳ ʥʘʯʘʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʡ ʢʦʤʧʦʩʪ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʧʦʤʝʱʝʥʠʠ, ʛʜʝ ʩʦʜʝʨʞʘʣʠʩʴ ʨʝʤʦʥʪʥʳʝ ʪʸʣʢʠ. ʇʨʝʧʘʨʘʪ 

ʟʘʢʘʧʳʚʘʣʠ ʚ ʥʘʚʦʟ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʯʝʨʝʟ ʢʘʞʜʳʝ 2 ʤʝʪʨʘ, ʥʘ ʛʣʫʙʠʥʫ 20-30 ʩʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 

1 ʣʠʪʨʘ. ʆʙʱʠʡ ʨʘʩʭʦʜ ʨʘʟʚʝʜʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʜʘʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʩʦʩʪʘʚʠʣ 200 ʣʠʪʨʦʚ.  

ʉʨʦʢ ʭʨʘʥʝʥʠʷ ʨʘʟʚʝʜʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʝ ʙʦʣʝʝ 3-ʭ ʜʥʝʡ. ʅʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʕʄ-ʢʦʤʧʦʩʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʭʣʦʨʩʦʜʝʨʞʘʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ. 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʩʝʢʮʠʠ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʠ ʥʝʪʝʣʝʡ  

ʧʨʠ ʙʝʩʧʨʠʚʷʟʥʦʡ ʪʝʭʥʦʣʦʛʠʠ:  

1 ï ʩʝʢʮʠʷ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʠ ʥʝʪʝʣʝʡ; 2 ï ʢʦʨʤʦʚʦʡ ʩʪʦʣ ʠ ʢʦʨʤʦʚʦʡ ʧʨʦʭʦʜ; 3 ï 

ʛʨʫʧʧʦʚʘʷ ʧʦʠʣʢʘ; 4 ï ʛʥʝʟʜʦ ʜʣʷ ʚʥʝʩʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ. 

 

ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʳʙʳʪʠʷ ʢʦʨʦʚ ʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʠʟ ʩʪʘʜʘ ʟʘ 2013-2014 ʛʦʜʳ, ʪ.ʝ. 

ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ ʧʦ ʜʘʥʥʳʤ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʪʯʸʪʘ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ 

ʩ ʢʨʫʧʥʳʤ ʨʦʛʘʪʳʤ ʩʢʦʪʦʤ ʯʸʨʥʦ-ʧʸʩʪʨʦʡ ʧʦʨʦʜʳ ʤʦʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʪʘʙʣ. 

1). 

ɺ 2013 ʛʦʜʫ ʠʟ ʩʪʘʜʘ ʚʳʙʳʣʦ ʚʩʝʛʦ 319 ʢʦʨʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 21,0 % ʦʪ ʦʙʱʝʛʦ ʧʦʛʦʣʦʚʴʷ 

ʢʦʨʦʚ, ʠʟ ʥʠʭ ʧʝʨʚʦʪʸʣʢʠ 82 ʛʦʣʦʚʳ (15,2). ɺ 2014 ʛʦʜʫ ʠʟ ʩʪʘʜʘ ʚʳʙʳʣʦ 429 ʛʦʣʦʚ ʠʣʠ 26,9 %, ʠʟ 

ʥʠʭ ʧʝʨʚʦʪʸʣʢʠ 64 ʛʦʣʦʚʳ ʠʣʠ 13,1 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦ ʧʨʠʯʠʥʘʤ 
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ʚʳʙʳʪʠʷ ʢʦʨʦʚ ʠ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʚ ʚʳʙʳʚʘʝʪ ʠʟ ʩʪʘʜʘ ʧʦ ʧʨʠʯʠʥʝ 

ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ - 44,8 % (143 ʛʦʣʦʚʳ ï ʚ 2013 ʛʦʜʫ) ʠ 34,8 % (149 ʛʦʣʦʚ ï ʚ 2014 ʛʦʜʫ). ʀʟ 

ʯʠʩʣʘ ʧʝʨʚʦʪʸʣʦʢ ʧʦ ʧʨʠʯʠʥʝ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʳʙʳʣʦ 41 ʛʦʣʦʚʘ ʠʣʠ 50 % ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʚʳʙʳʚʰʠʭ ʧʝʨʚʦʪʸʣʦʢ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʭʦʟʷʡʩʪʚʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʦʣʦʯʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʠ ʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ, ʦʩʦʙʝʥʥʦ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ, ʚʳʚʦʜʷʪ ʠʟ 

ʩʪʘʜʘ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ - ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʷʣʦʚʦʩʪʴ ʢʦʨʦʚ - 18,2 % (ʚʳʙʳʣʦ 58 

ʢʦʨʦʚ - ʚ 2013 ʛʦʜʫ), ʠʟ ʥʠʭ ʧʝʨʚʦʪʝʣʦʢ 12 ʛʦʣʦʚ ʠʣʠ 14,7 %, ʚ 2014 ʛʦʜʫ ʚʳʙʳʣʦ 53 ʢʦʨʦʚʳ ʠʣʠ 

12,3 %, ʠʟ ʥʠʭ ʧʝʨʚʦʪʸʣʢʠ 8 ʛʦʣʦʚ ʠʣʠ 17,2 %; ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ - ʟʘʙʦʣʝʚʘʥʠʷ ʚʳʤʝʥʠ ʢʦʨʦʚ ï 53 

ʢʦʨʦʚʳ ʠʣʠ 16,6 %, ʠʟ ʥʠʭ ʧʝʨʚʦʪʸʣʢʠ 3 ʛʦʣʦʚʳ ʠʣʠ 3,7 %. ɺ 2014 ʛʦʜʫ ʚʳʙʳʣʦ 86 ʢʦʨʦʚ ʠʣʠ 20 %, 

ʠʟ ʥʠʭ ʧʝʨʚʦʪʸʣʢʠ 5 ʛʦʣʦʚ ʠʣʠ 14,3 %. ʅʘ ʯʝʪʚʝʨʪʦʤ ʤʝʩʪʝ ʩʪʦʠʪ ʧʨʠʯʠʥʘ - ʟʘʙʦʣʝʚʘʥʠʝ 

ʢʦʥʝʯʥʦʩʪʝʡ ï 49 ʢʦʨʦʚ ʠʣʠ 15,4 % ʚ 2013 ʛʦʜʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨʚʦʪʸʣʦʢ 9 ʛʦʣʦʚ ʠʣʠ 11,0 % ʠ ʚ 

2014 ʛʦʜʫ - 44 ʢʦʨʦʚʳ (10,3 %) ʠ ʧʝʨʚʦʪʸʣʦʢ 8 ʛʦʣʦʚ ʠʣʠ 17,1 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
 

ʊʘʙʣʠʮʘ 1 ï ɺʳʙʳʪʠʝ ʢʦʨʦʚ ʠ ʧʝʨʚʦʪʸʣʦʢ ʠʟ ʩʪʘʜʘ ʧʦ ʧʨʠʯʠʥʝ ʟʘʙʦʣʝʚʘʥʠʷ  

ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ 

 
 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ ʙʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʚʳʙʳʪʠʷ ʢʦʨʦʚ ʠ 

ʧʝʨʚʦʪʸʣʦʢ ʠʟ ʩʪʘʜʘ ʟʘ 2015ï2017 ʛʦʜʳ (ʪʘʙʣ. 2). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ 2015 ʛʦʜʫ ʚʩʝʛʦ ʠʟ ʩʪʘʜʘ ʚʳʙʳʣʦ 408 ʢʦʨʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 24,3 % 

ʢ ʦʙʱʝʤʫ ʧʦʛʦʣʦʚʴʶ ʢʦʨʦʚ, ʚ 2016 ʛʦʜʫ ï 260 (14,8 %), ʚ 2017 ʛʦʜʫ ï 322 (16,9 %), ʠʟ ʥʠʭ ʚʳʙʳʣʠ 

ʧʝʨʚʦʪʸʣʢʠ ʚ 2015 ʛʦʜʫ 68 ʛʦʣʦʚ (8,9 %), ʚ 2016 ʛ. ï 56 ʛʦʣʦʚ (16,3 %), ʚ 2017 ʛ. ï 89 ʛʦʣʦʚ (18,9 %). 

ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦ ʧʨʠʯʠʥʘʤ ʚʳʙʳʪʠʷ ʢʦʨʦʚ ʠ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʘʤʦʝ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʦʚ ʚʳʙʳʣʦ ʠʟ ʩʪʘʜʘ ʚ 2015ï2017 ʛʦʜʘʭ ʧʦ ʧʨʠʯʠʥʝ: ʟʘʙʦʣʝʚʘʥʠʷ ʚʳʤʝʥʠ ï 30,0 % 

(122 ʛʦʣʦʚ); ʚ 2015 ʛʦʜʫ 36,9 % (96 ʛʦʣʦʚ); ʚ 2017 ʛʦʜʫ 25,5 % (82 ʛʦʣʦʚʳ). 

ʇʦ ʧʨʠʯʠʥʝ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʷʣʦʚʦʩʪʠ ʚʳʙʳʣʦ ʢʦʨʦʚ ʚ 2015 ʛʦʜʫ ï 73 ʛʦʣʦʚʳ 

ʠʣʠ 17,9 %; 2016 ʛʦʜʫ ï 44 ʠʣʠ16,9 % ʚ 2017 ʛʦʜʫ - 49 ʛʦʣʦʚ ʠʣʠ 15,2 %. ʇʦ ʧʨʠʯʠʥʝ ʥʠʟʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ 2015 ʛʦʜʫ ʚʳʙʳʣʦ 14,2 % (58 ʛʦʣʦʚ), ʚ 2016 ʛ. ï 3,9 % (10 ʛʦʣʦʚ) ʠ ʚ 2017 ʛ. ï 

16,1 (52 ʛʦʣʦʚʳ). ʇʦ ʧʨʠʯʠʥʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʚʳʙʳʣʦ ʢʦʨʦʚ ʚ 2015 ʛʦʜʫ ï 25 ʛʦʣʦʚ ʠʣʠ 

6,1 %, ʚ 2016 ʛ. ï 15 ʛʦʣʦʚ ʠʣʠ 5,8 %, ʚ 2017 ʛʦʜʫ ï 19 ʛʦʣʦʚ ʠʣʠ 5,9 %. 

ʊʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦ ʧʨʠʯʠʥʘʤ ʚʳʙʳʪʠʷ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʠ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʘʤʦʝ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʚʦʪʸʣʦʢ ʚʳʙʳʣʦ ʠʟ ʩʪʘʜʘ ʚ 2015ï2017 ʛʦʜʘʭ ʧʦ ʧʨʠʯʠʥʝ: ʥʠʟʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ï 22 ʛʦʣʦʚʳ ʠʣʠ 32,4 ʚ 2015 ʛʦʜʫ - 8 (14,4 %); ʚ 2017 ʛʦʜʫ ï 38 (42,7 %). ɺʳʩʦʢʠʡ 

ʧʨʦʮʝʥʪ ʚʳʙʳʪʠʷ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʟ ʩʪʘʜʘ ʚʳʚʦʜʷʪ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ɺ ʪʦʤ ʯʠʩʣʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ɻʨʫʧʧʘ ʞʠʚʦʪ-

ʥʳʭ (ʢʦʨʦʚʳ,  

ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʝʨʚʦʪʸʣʢʠ) 

ʅʘʣʠ-

ʯʠʝ 

ʢʦʨʦʚ 

ɺʳʙrʣʦ 

ʚʩʝʛʦ 

ʥʠʟʢʘʷ 

ʧʨʦʜʫʢ-

ʪʠʚ-

ʥʦʩʪʴ 

ʛʠʥʝʢʦ-

ʣʦʛʠʯʝ-

ʩʢʠʝ ʠ 

ʷʣʦʚʦʩʪʴ 

ʚʳʤʝ-

ʥʠ 

ʢʦʥʝʯ- 

ʥʦʩ-

ʪʝʡ 

ʪʨʘʚʤʳ, 

ʥʝʩʯʘʩʪ-

ʥʳʝ ʩʣʫ-

ʯʘʠ 

ʧʨʦʯʠʝ 

2013 ʛʦʜ 

ʂʦʨʦʚʳ 1520 319 143 58 53 49 10 6 

% 100,0 21,0 44,8 18,2 16,6 15,4 3,1 1,9 

ʀʟ ʥʠʭ 

 ʧʝʨʚʦʪʸʣʢʠ 
539 82 41 12 3 9 8 9 

% 100,0 15,2 50,0 14,7 3,7 11,0 9,6 11,0 

2014 ʛʦʜ 

ʂʦʨʦʚʳ 1596 429 149 53 86 44 12 85 

% 100,0 26,9 34,8 12,3 20,0 10,3 2,8 19,8 

ʀʟ ʥʠʭ  

ʧʝʨʚʦʪʸʣʢʠ 
487 64 11 8 5 8 3 29 

% 100,0 13,1 20,0 17,2 14,3 17,1 3,8 27,6 
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ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʧʦʩʣʝ ʨʘʟʜʦʷ. ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʭʦʟʷʡʩʪʚʝ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ-

ʧʝʨʚʦʪʸʣʦʢ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʜʚʦʨʝ ʚ ʧʝʨʠʦʜ ʨʘʟʜʦʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 23,0 ʢʛ ʤʦʣʦʢʘ ʚ ʩʫʪʢʠ.  

 
ʊʘʙʣʠʮʘ 2 ï ɺʳʙʳʪʠʝ ʢʦʨʦʚ ʠ ʧʝʨʚʦʪʸʣʦʢ ʠʟ ʩʪʘʜʘ ʧʦ ʧʨʠʯʠʥʘʤ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ 

 
ʇʦ ʧʨʠʯʠʥʝ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʷʣʦʚʦʩʪʠ ʚʳʙʳʣʦ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʚ 2015 ʛʦʜʫ ï 

14 ʛʦʣʦʚ ʠʣʠ 20,6 %; 2016 ʛʦʜʫ - 11 ʛʦʣʦʚ ʠʣʠ 19,6 %; ʚ 2017 ʛʦʜʫ - 11 ʛʦʣʦʚ ʠʣʠ 12,4 %. ʇʦ 

ʧʨʠʯʠʥʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʚʳʙʳʣʦ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʚ 2015 ʛʦʜʫ ï 3 ʛʦʣʦʚʳ ʠʣʠ 4,4 %; ʚ 

2016 ʛʦʜʫ ï 4 ʛʦʣʦʚʳ ʠʣʠ 4,1 %; ʚ 2017 ʛʦʜʫ ï 3 ʛʦʣʦʚʳ ʠʣʠ 3,4 %. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ ʧʨʦʮʝʥʪ ʚʳʙʳʚʰʠʭ ʢʦʨʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʠʟ ʩʪʘʜʘ ʧʦ ʧʨʠʯʠʥʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʩʦʢʨʘʪʠʣʦʩʴ (ʪʘʙʣ. 3, ʨʠʩ. 

2). 
 

ʊʘʙʣʠʮʘ 3 ï ɺʳʙrʣʦ ʠʟ ʩʪʘʜʘ ʢʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʧʦ ʧʨʠʯʠʥʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʢʦʥʝʯʥʦʩʪʝʡ 

 
ɼʘʥʥʳʝ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʪʯʸʪʘ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʩ ʢʨʫʧʥʳʤ ʨʦʛʘʪʳʤ ʩʢʦʪʦʤ 

ʤʦʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘ 2013ï2017 ʛʦʜʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʮʝʥʪ ʢʦʨʦʚ, 

ʚʳʙʳʚʰʠʭ ʠʟ ʦʩʥʦʚʥʦʛʦ ʩʪʘʜʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ ʩʦʢʨʘʪʠʣʦʩʴ ʩ 10,3-15,4 % ʜʦ 5,8-

6,1 %, ʪ.ʝ. ʥʘ 4,5-9,3 %; ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʩ 11,0-17,1 ʜʦ 3,4-7,1 %, ʪ.ʝ. ʥʘ 7,6-10,0 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʛʦʜʘʤ ʚʳʙʳʪʠʷ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʥʘʚʦʟʘ ʧʨʝʧʘʨʘʪʦʤ çʊʘʤʠʨè ʬʨʘʢʮʠʷ ʥʘʚʦʟʘ 

ʩʪʘʣʘ ʪʚʝʨʜʦʡ (ʨʳʭʣʦʡ) ʠ ʥʝ ʠʤʝʝʪ ʟʘʧʘʭʘ.  

ɺ ʪʦʤ ʯʠʩʣʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ɻʨʫʧʧʘ ʞʠʚʦʪ-

ʥʳʭ (ʢʦʨʦʚʳ,  

ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨ-

ʚʦʪʸʣʢʠ) 

ʅʘʣʠ-

ʯʠʝ 

ʢʦʨʦʚ 

ɺr -

ʙʳʣʦ 

ʚʩʝʛʦ 

ʥʠʟʢʘʷ 

ʧʨʦ-

ʜʫʢʪʠʚ

ʥʦʩʪʴ 

ʛʠʥʝʢʦʣʦ-

ʛʠʯʝʩʢʠʝ 

ʠ ʷʣʦʚʦʩʪʴ 

ʚʳʤʝ-

ʥʠ 

ʢʦʥʝʯ-

ʥʦʩʪʝʡ 

ʪʨʘʚʤʳ, 

ʥʝʩʯʘ-

ʩʪʥʳʝ 

ʩʣʫʯʘʠ 

ʧʨʦʯʠʝ 

2015 ʛʦʜ 

ʂʦʨʦʚʳ 1676 408 58 73 122 25 5 125 

% 100,0 24,3 14,2 17,9 30,0 6,1 1,2 30,6 

ʇʝʨʚʦʪʸʣʢʠ 762 68 22 14 2 3 1 26 

% 100,0 8,9 32,4 20,6 2,9 4,4 1,5 38,2 

2016 ʛʦʜ 

ʂʦʨʦʚʳ 1760 260 10 44 96 15 10 85 

% 100,0 14,8 3,9 16,9 36,9 5,8 3,8 32,7 

ʇʝʨʚʦʪʸʣʢʠ 344 56 8 11 14 4 2 17 

% 100,0 16,3 14,4 19,6 25 7,1 3,6 30,3 

2017 ʛʦʜ 

ʂʦʨʦʚʳ 1910 322 52 49 82 19 9 111 

% 100,0 16,9 16,1 15,2 25,5 5,9 2,8 34,5 

ʇʝʨʚʦʪʸʣʢʠ 472 89 38 11 6 3 1 30 

% 100,0 18,9 42,7 12,4 6,7 3,4 1,1 33,7 

 

ɻʦʜ ʇʦʣʦʚʦʟʨʘʩʪʥʘʷ 

ʛʨʫʧʧʘ 2013 2014 2015 2016 2017 

ʂʦʨʦʚʳ 49 44 25 15 19 

% 15,4 10,3 6,1 5,8 5,9 

ʂʦʨʦʚʳ-ʧʝʨʚʦʪʸʣʢʠ 9 8 3 4 3 

% 11,0 17,1 4,4 7,1 3,4 
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ʈʠʩʫʥʦʢ 2 ï ɺʳʙʳʪʠʝ ʢʦʨʦʚ ʠ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʠʟ ʦʩʥʦʚʥʦʛʦ ʩʪʘʜʘ ʜʦ (2013ï2014 ʛʛ.)  

ʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ (2015ï2017 ʛʛ.). 

 

ɿʘʢʣʶʯʝʥʠʝ  

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʘ çʊʘʤʠʨè ʧʨʠ ʙʝʩʧʨʠʚʷʟʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʷ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʛʣʫʙʦʢʦʡ ʧʦʜʩʪʠʣʢʝ ʜʘʸʪ ʦʪʣʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʅʘʠʙʦʣʝʝ ʵʪʦ ʟʘʤʝʪʥʦ ʥʘ 

ʧʨʠʤʝʨʘʭ ʩʥʠʞʝʥʠʷ ʧʨʦʮʝʥʪʘ ʚʳʙʳʚʰʠʭ ʢʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʨʦʚ-ʧʝʨʚʦʪʸʣʦʢ ʠʟ ʦʩʥʦʚʥʦʛʦ ʩʪʘʜʘ 

ʧʦ ʧʨʠʯʠʥʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ. ʊʘʢ, ʧʨʦʮʝʥʪ ʢʦʨʦʚ, ʚʳʙʳʚʰʠʭ ʠʟ ʦʩʥʦʚʥʦʛʦ ʩʪʘʜʘ ʧʦʩʣʝ 

ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʘ ʩʦʢʨʘʪʠʣʦʩʴ ʩ 10,3-15,4 % ʜʦ 5,8-6,1 %, ʪ.ʝ. ʥʘ 4,5-9,3 %; ʢʦʨʦʚ-

ʧʝʨʚʦʪʸʣʦʢ ʩ 11,0-17,1 ʜʦ 3,4-7,1 %, ʪ.ʝ. ʥʘ 7,6-10,0 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʘʝʪ 

ʦʪʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʧʨʝʧʘʨʘʪ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʠʢʨʦʙʥʦʛʦ ʙʠʦʫʜʦʙʨʝʥʠʷ ʠʟ 

ʥʘʚʦʟʘ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʩʧʦʩʦʙʥʳ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʙʠʦʭʠʤʠʯʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʨʘʟʣʦʞʝʥʠʷ ʥʘʚʦʟʘ ʠ ʩʠʥʪʝʟʘ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ, ʘ ʢʠʩʣʳʝ ʧʨʦʜʫʢʪʳ ʧʨʝʧʘʨʘʪʦʚ ï 

ʫʤʝʥʴʰʠʪʴ ʧʦʪʝʨʠ ʥʘʚʦʟʘ ʧʨʠ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʠ.  

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʥʜʨʝʝʚ ʈ.ʖ. ʉʘʥʠʪʘʨʥʦ-ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ, ʟʘʛʨʷʟʥʝʥʥʦʡ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʦʪʭʦʜʘʤʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ / ʈ.ʖ. ɸʥʜʨʝʝʚ // ɺʝʪʝʨʠʥʘʨʥʳʡ ʚʨʘʯ. ï 2011. ï ˉ2. ï ʉ. 

26-28.  

2. ɸʨʭʠʧʯʝʥʢʦ H.A. ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʙʥʦʡ ʵʢʦʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʦʪʭʦʜʦʚ ʧʪʠʮʝʬʝʨʤ / ʅ.ɸ. ɸʨʭʠʧʯʝʥʢʦ, ʆ.ɺ. ʆʨʣʦʚʘ / ɼʦʢʣʘʜʳ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ. ï 2011. ï ˉ6. ï ʉ. 30-32.  

3. ɹʘʡʙʠʢʦʚ ʊ.ɿ. ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʙʦʣʝʟʥʝʡ ʤʦʣʦʜʥʷʢʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ / ʊ.ɿ. 

ɹʘʡʙʠʢʦʚ / ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. ï ɺʦʨʦʥʝʞ, 2002. ï ʉ. 122-124.  

4. ɹʘʨʘʥʥʠʢʦʚ ɺ.ɼ. ʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʟʦʥʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ / ɺ.ɼ. 

ɹʘʨʘʥʥʠʢʦʚ. ï ʄ.: ʈʦʩʩʝʣʴʭʦʟʠʟʜʘʪ, 1985. ï 118 ʩ.  

5. ʇʘʪʝʥʪ ˉ1625859 ʈʌ. ʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ / ɹʝʣʷʥʯʠʢʦʚ H.H., 

ɹʝʣʝʭʦʚ ʀ.ʇ., ʉʠʤʘʨʝʚ ʖ.ɸ. ɿʘʷʚʢʘ ˉ4662493/15.  

6. ɺʘʣʴʢʦʚ ɺ.ʀ. ɺʣʠʷʥʠʝ ʙʠʦʧʝʨʝʛʥʦʷ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ʦʚʩʘ / ɺ.ʀ. ɺʘʣʴʢʦʚ / ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʫʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ. ï ʅʦʚʦʩʠʙʠʨʩʢ, 1982. ï ʉ. 41-46.  

7. ɻʨʠʰʘʝʚ ʀ.ɼ. ʆʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʥʘʚʦʟʘ ʚ ʢʨʫʧʥʳʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ 

/ ʀ.ɼ. ɻʨʠʰʘʝʚ, A.A. ʈʦʟʦʚ, ʖ.ʀ. ɸʥʜʨʶʥʠʥ // ɺʝʪʝʨʠʥʘʨʠʷ. ï 1972. ï ˉ3. ï ʉ. 34-36.  

8. ɻʫʣʝʡ, A.B. ʇʨʠʤʝʥʝʥʠʝ ʕʄ-ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

/ ɸ.ɺ. ɻʫʣʝʡ / ʅʘʜʝʞʜʘ ʧʣʘʥʝʪʳ. ï 2001. ï ˉ6. ï ʉ. 5-10.  

 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               76 

9. ʀʢʦʝʚʘ ʃ.ʇ. ɺʳʨʘʱʠʚʘʥʠʝ ʨʝʤʦʥʪʥʳʭ ʪʝʣʦʢ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʨʘʟʥʦʛʦ ʛʝʥʦʪʠʧʘ ʧʦ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ / ʃ.ʇ. ʀʢʦʝʚʘ, ʆ.ʕ. ʍʘʝʚʘ // ʀʟʚʝʩʪʠʷ ɻʦʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2014. ï ʊ.51, ˉ3. ï ʉ.133-141. 

10. ɼʟʘʥʘʛʦʚ ʉ.ʍ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ / ʉ.ʍ. ɼʟʘʥʘʛʦʚ, ɼ.ɸ. 

ʏʝʨʜʞʠʝʚ // ʀʟʚʝʩʪʠʷ ɻʦʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2017. ï ʊ.54, ˉ1. ï ʉ. 

27-30. 

 
M.P. Kudrin, O.A. Krasnova, V.A. Nikolaev, M.S. Perevozchikova, O.S. Fedorov. USE OF 

BIOLOGICAL PREPARATION TO PROCESS MANURE WHEN FREE -STALL HOUSIN G. 

 
The problem of organic cattle breeding wastes utilization is not only because of cost reduction but the possible 

profit due to its recycling indoors and decrease in diseases of cattle limbs. Studies were carried out in the period 

between May and October, 2018 on the base of the stud farm that deals with breeding the black-pied cattle in 

Vavozhsky district of the Udmurt Republic. Before using the biopreparation due to the limbs diseases 49 cows or 

15,4% including 9 heifers or 11,0% were out the basic herd in 2013 and in 2014 ï 44 cows (10,3%) and 8 heifers or 

17,1% respectively. After using the biopreparation due to the limbs diseases 25 cows or 6,1% were out the basic 

herd in 2015, in 2016 ï 15 cows or 5,8 %, in 2017 ï 19 cows or 5,9% including 3 or 4,4% heifers in 2015; in 2016 ï 

4 or 4,1%; in 2017 ï 3 or 3,4%. Data of the zootechnic records on breeding the dairy cattle with productivity for 

2013-2017 showed that the cows percent which were out the basic herd after using the biopreparation reduced from 

10,3-15,4% up to 5,8-6,1% i.e. by 4.5-9,3%; heifers ï from 11,0-17,1 up to 3,4-7,1%, i.e. by 7,6-10,0% respectively. 

After the manure treatment with the preparation çTamirè, its fraction has become solid (loose) and had no smell. 

 
Keywords: cow, manure, biopreparation, recycling, culling. 
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ɺʃʀʗʅʀɽ ʂʈɽʄʅʀʁʉʆɼɽʈɾɸʑɽʁ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ  

ʅɸ ʄʗʉʅʋʖ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ɹʓʏʂʆɺ ʂɸʃʄʓʎʂʆʁ ʇʆʈʆɼʓ 

ʅɸ ʆʊʂʆʈʄɽ 
 
ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʢʨʳʪʠʷ ʜʝʬʠʮʠʪʘ ʚ ʦʨʛʘʥʠʟʤʝ ʪʦʚʘʨʥʦʛʦ ʩʢʦʪʘ ʤʠʥʝʨʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʝʛʦ ʨʘʮʠʦʥʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʳʯʢʘʭ ʢʘʣʤʳʮʢʦʡ ʧʦʨʦʜʳ ʚ 

ʌʨʦʣʦʚʩʢʦʤ ʨʘʡʦʥʝ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʜʦʧʳʪʥʳʤ ʙʳʯʢʘʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʨʘʮʠʦʥ ʚʚʦʜʠʣʘʩʴ 

ʢʨʝʤʥʠʡʩʦʜʝʨʞʘʱʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çʂʦʨʝʄʠʢʩè ʚ ʜʦʟʘʭ 1,5; 2,0; 2,5 ʢʛ ʥʘ ʪʦʥʥʫ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʣʦʜʥʷʢ, ʧʦʣʫʯʘʚʰʠʡ ʩ ʨʘʮʠʦʥʦʤ ʢʦʨʤʦʚʫʶ 

ʜʦʙʘʚʢʫ çʂʦʨʝʄʠʢʩè ʙʦʣʴʰʝ ʧʦʪʨʝʙʣʷʣ ʢʦʨʤʦʚ, ʠʥʪʝʥʩʠʚʥʝʝ ʠʭ ʧʝʨʝʚʘʨʠʚʘʣ ʠ ʫʩʚʘʠʚʘʣ. ʊʘʢ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫ ʙʳʯʢʦʚ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ 

ʧʦʪʨʝʙʣʝʥʠʷ ʢʨʝʤʥʠʡʩʦʜʝʨʞʘʱʝʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʙʳʣ ʚʳʰʝ ʥʘ 0,71-1,02%, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ï ʥʘ 

0,96-1,40%, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘ 1,56-2,12%, ʩʳʨʦʛʦ ʞʠʨʘ - ʥʘ 0,57-1,14%. ɹʳʯʢʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʦʙʣʘʜʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʦʩʪʘ, ʪʘʢ ʚ ʚʦʟʨʘʩʪʝ 18-ʪʠ ʤʝʩʷʮʝʚ ʦʥʠ ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦ 

ʞʠʚʦʡ ʤʘʩʩʝ ʩʚʝʨʩʪʥʠʢʦʚ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 3,40-6,07%. ʇʦ ʤʘʩʩʝ ʪʫʰ, ʤʦʣʦʜʥʷʢ 

ʧʦʪʨʝʙʣʷʚʰʠʡ çʂʦʨʝʄʠʢʩè, ʧʨʝʚʦʩʭʦʜʠʣ ʩʚʝʨʩʪʥʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 4,36-7,99%. ʋʙʦʡʥʳʡ 

ʚʳʭʦʜ ʫ ʥʝʛʦ ʙʳʣ ʚʳʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,92-1,51%, ʚʳʭʦʜ ʤʷʢʦʪʠ ʚ ʪʫʰʝ ï ʥʘ 0,38-0,52%, 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʤʷʢʦʪʠ ʪʫʰʠ - ʥʘ 0,73-1,10%, ʞʠʨʘ ï ʥʘ 0,45-0,84%. ʋ ʤʦʣʦʜʥʷʢʘ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʙʳʣʘ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ ʢʦʥʚʝʨʩʠʷ ʧʨʦʪʝʠʥʘ ʠ ʵʥʝʨʛʠʠ ʢʦʨʤʦʚ ʚ ʤʷʩʥʫʶ ʧʨʦʜʫʢʮʠʶ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʦʥʚʝʨʩʠʠ ʧʨʦʪʝʠʥʘ ʙʳʣ ʚʳʰʝ ʥʘ 6,1-0,76%, ʵʥʝʨʛʠʠ ï ʥʘ 0,09 ʠ 0,14%. ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ ʧʦ ʦʧʳʪʥʳʤ ʛʨʫʧʧʘʤ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 2,99-11,32%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çʂʦʨʝʄʠʢʩè, ʨʘʮʠʦʥ, ʞʠʚʘʷ ʤʘʩʩʘ, ʫʙʦʡʥʳʡ ʚʳʭʦʜ, 

ʙʠʦʢʦʥʚʝʨʩʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

 

ɺʚʝʜʝʥʠʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʞʠʚʦʪʥʳʭ ʦʢʘʟʳʚʘʝʪ 

ʦʧʨʝʜʝʣʷʶʱʝʝ ʚʣʠʷʥʠʝ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʢʦʨʤʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʠʛʨʘʶʪ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ 

ʫʯʝʥʳʤʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʢʦʨʤʘʭ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʱʫʱʘʝʪʩʷ ʜʝʬʠʮʠʪ ʢʘʢ ʦʪʜʝʣʴʥʳʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ [1-6]. 

ɺ ʨʘʙʦʪʘʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ [7-10] ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʨʘʮʠʦʥʘʭ ʩʚʠʥʝʡ ʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ ʥʦʚʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʂʦʨʝʄʠʢʩè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ 

ʦʩʥʦʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ. ʅʦʚʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʠʪ 

ʢʨʝʤʥʠʡʩʦʜʝʨʞʘʱʠʝ ʤʠʥʝʨʘʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʝʣʘʪʠʨʦʚʘʥʥʳʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ 

ʜʦʙʘʚʢʠ, ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ çʉʘʣʪʄʘʛè, ʩʦʩʪʦʷʱʫʶ ʠʟ ʨʘʩʪʚʦʨʘ ʧʨʠʨʦʜʥʦʛʦ ʙʠʰʦʬʠʪʘ, 

ʘʩʧʘʨʘʛʠʥʘʪʦʚ ʤʝʜʠ, ʮʠʥʢʘ, ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ, ʧʨʝʧʘʨʘʪʘ ɼɸʌʉ-25 ʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çʁʦʜʜʘʨè. 

ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʂʦʨʝʄʠʢʩè ʚ ʨʘʮʠʦʥʘʭ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʥʘ ʤʷʩʦ, ʥʝ ʠʟʫʯʝʥʘ.  

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʥʳʭ ʜʦʟ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʂʦʨʝʄʠʢʩè ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʘ ʠ ʙʠʦʢʦʥʚʝʨʩʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʦʚ 

ʚ ʤʷʩʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʳʯʢʦʚ ʢʘʣʤʳʮʢʦʡ ʧʦʨʦʜʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦ ʪʝʤʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ 

ʆɸʆ çʐʫʨʫʧʦʚʩʢʦʝè ʌʨʦʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʙʳʯʢʘʭ ʢʘʣʤʳʮʢʦʡ ʧʦʨʦʜʳ. 

ʇʦ ʤʝʪʦʜʫ ʧʘʨ ʘʥʘʣʦʛʦʚ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 4 ʛʨʫʧʧʳ ʙʳʯʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 8 ʤʝʩʷʮʝʚ ʧʦ 10 ʛʦʣʦʚ ʚ 

ʢʘʞʜʦʡ.  

ʄʦʣʦʜʥʷʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʣʩʷ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʨʘʮʠʦʥʝ, ʙʳʯʢʘʤ I, II, III 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʢʘʨʤʣʠʚʘʣʘʩʴ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çʂʦʨʝʄʠʢʩè ʚ ʜʦʟʘʭ 1,5; 2,0 ʠ 

2,5 ʢʛ ʥʘ 1 ʪʦʥʥʫ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ. 



   ʀɿɺɽʉʊʀʗ ˉ55 (4) 2018 ʌɻɹʆʋ ɺʆ çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè               78 

ɹʳʯʢʠ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʝʟʧʨʠʚʷʟʥʦ ʥʘ ʥʝʩʤʝʥʷʝʤʦʡ 

ʧʦʜʩʪʠʣʢʝ. ʂʦʨʤʣʝʥʠʝ ʠ ʧʦʝʥʠʝ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʚʳʛʫʣʴʥʳʭ ʜʚʦʨʘʭ. ʈʘʟʜʘʯʘ ʢʦʨʤʦʚ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʤʦʙʠʣʴʥʳʤʠ ʢʦʨʤʦʨʘʟʜʘʪʯʠʢʘʤʠ. 

ʂʦʥʪʨʦʣʴʥʳʡ ʫʙʦʡ ʙʳʯʢʦʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʦʟʨʘʩʪʝ 18 ʤʝʩʷʮʝʚ ʧʦ ʤʝʪʦʜʠʢʝ ɺʅʀʀɾ, ɺʅʀʀʄʇ 

(1987) ʥʘ ɺʦʣʛʦʛʨʘʜʩʢʦʤ ʤʷʩʦʢʦʤʙʠʥʘʪʝ. ʈʘʟʜʝʣʢʫ ʪʫʰ ʠ ʠʭ ʦʙʚʘʣʢʫ ʧʨʦʠʟʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 

ʈ 52601 ʄʷʩʦ. 

ʍʠʤʠʯʝʩʢʠʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʷʩʘ-ʬʘʨʰʘ, ʜʣʠʥʥʝʡʰʝʡ ʤʳʰʮʳ ʩʧʠʥʳ ʠʟʫʯʘʣʠ 

ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɺʅʀʀʄʉ (1974), ʢʦʥʚʝʨʩʠʶ ʧʨʦʪʝʠʥʘ ʠ ʵʥʝʨʛʠʠ ʢʦʨʤʦʚ ʚ ʧʨʦʜʫʢʮʠʶ ʫʙʦʷ 

ʙʳʯʢʦʚ ʧʦ ʤʝʪʦʜʠʢʝ ɺɸʉʍʅʀʀ (1983). 

ʎʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʦʙʨʘʙʦʪʘʥ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʥʘ ʇʂ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Microsoft Office ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʥʠʮʳ ʧʨʠ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦ ʉʪʴʶʜʝʥʪʫ-ʌʠʰʝʨʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʳʯʢʠ, ʧʦʣʫʯʘʚʰʠʝ ʩ ʨʘʮʠʦʥʦʤ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ, ʙʦʣʴʰʝ ʧʦʪʨʝʙʣʷʣʠ ʛʨʫʙʳʭ ʠ ʩʦʯʥʳʭ ʢʦʨʤʦʚ, ʣʫʯʰʝ ʧʝʨʝʚʘʨʠʚʘʣʠ ʠ ʫʩʚʘʠʚʘʣʠ 

ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ʊʘʢ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫ ʙʳʯʢʦʚ I, II, III 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʫ ʘʥʘʣʦʛʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,71, 0,88 ʠ 

1,02%, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ï ʥʘ 0,96; 1,23 ʠ 1,40%, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 1,56, 1,79 ʠ 2,12%, ʩʳʨʦʛʦ 

ʞʠʨʘ ï ʥʘ 0,57; 0,83 ʠ 1,04%, ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ï ʥʘ 1,48; 1,62 ʠ 1,96% (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

 

ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʚʘʨʠʤʦʩʪʠ 

ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʳʨʦʛʦ ʞʠʨʘ ʫ ʙʳʯʢʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʳʯʢʠ, ʧʦʪʨʝʙʣʷʚʰʠʝ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ, ʠʥʪʝʥʩʠʚʥʝʝ ʨʦʩʣʠ ʠ 

ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦ ʧʝʨʠʦʜʘʤ ʨʦʩʪʘ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 ï ɾʠʚʘʷ ʤʘʩʩʘ ʠ ʧʨʠʨʦʩʪ ʤʦʣʦʜʥʷʢʘ 

 


