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ʋɼʆɹʈɽʅʀʁ ʀ ɹʀʆʉʊʀʄʋʃʗʊʆʈʆɺ ʇʆɼ ʂʋʂʋʈʋɿʋ  

ʅɸ ʏɽʈʅʆɿɽʄɽ ɺʓʑɽʃʆʏɽʅʅʆʄ ʃɽʉʆʉʊɽʇʅʆʁ ɿʆʅʓ ʈʉʆïɸʃɸʅʀʗ 
 

ɺ 2010ï2012 ʛʦʜʘʭ ʚ ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠʤ. ɹ. ɽʟʝʝʚʘ ɼʠʛʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʥʘ ʯʝʨʥʦʟʝʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ ʧʦ ʠʟʫʯʝʥʠʶ ʨʷʜʘ ʫʜʦʙʨʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʮʝʦʣʠʪ ɿʘʤʘʥʢʫʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʩʧʠʨʪʦʚʘʷ ʟʝʨʥʦʚʘʷ ʙʘʨʜʘ, ʛʫʤʘʪ 

ʢʘʣʠʷ, ʩʝʣʝʥʠʪ ʥʘʪʨʠʷ, ʩʫʣʴʬʘʪ ʮʝʨʠʷ, ʘʙʩʦʨʙʝʥʪ Zeba. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ 

ʠʟʫʯʘʝʤʳʝ ʫʜʦʙʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʅʘʠʙʦʣʴʰʫʶ ʦʢʫʧʘʝʤʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ (ʟʝʨʥʦʤ) 

ʧʦʢʘʟʘʣʦ ʩʦʯʝʪʘʥʠʝ ʙʘʨʜʳ ʩ ʠʟʚʝʩʪʴʶ ʠ ʦʜʠʥʘʨʥʦʡ ʜʦʟʦʡ NPK 28,1 ʢʛ/ʢʛ ʜ.ʚ., ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʙʳʣ 

ʚʘʨʠʘʥʪ ʩʦʯʝʪʘʥʠʷ ʦʜʠʥʘʨʥʦʡ ʜʦʟʳ NPK ʩ ʩʫʣʴʬʘʪʦʤ ʮʝʨʠʷ (27,4 ʢʛ/ʢʛ ʜ.ʚ.), ʥʘʠʤʝʥʴʰʘʷ ʦʢʫʧʘʝʤʦʩʪʴ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʜʚʦʡʥʦʡ ʜʦʟʳ ʮʝʦʣʠʪʘ (7,5). ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʩʝ ʫʜʦʙʨʝʥʠʷ ʙʳʣʠ 

ʵʬʬʝʢʪʠʚʥʳʤʠ, ʥʦ ʚ ʨʘʟʥʦʡ ʤʝʨʝ. ʅʘʠʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ ʛʫʤʘʪʘ ʢʘʣʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
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- 250%, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ - ʩʫʣʴʬʘʪ ʮʝʨʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʦʥʦʤ (240%). ʅʘʠʤʝʥʝʝ 

ʨʝʥʪʘʙʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʜʚʦʡʥʘʷ ʜʦʟʘ NPK ʠ 5 ʪ/ʛʘ ʮʝʦʣʠʪʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦ ʚʘʨʠʘʥʪʘʤ ʩ ʮʝʦʣʠʪʦʤ, 

ʧʦʣʫʯʝʥʳ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ - 9,6-12,1 ʝʜ. ʅʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ (1,5-3,5 ʝʜ.) ʧʦʣʫʯʝʥʳ ʧʦ ʚʘʨʠʘʥʪʘʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ. ʉ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʙʩʦʨʙʝʥʪʘ Zeba ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʝʙʷ ʥʝ ʦʧʨʘʚʜʘʣʦ, ʭʦʪʷ ʧʦ ʥʝʤʫ 

ʧʦʣʫʯʝʥʘ ʥʝʙʦʣʴʰʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʠ ʥʝʢʦʪʦʨʦʝ ʧʦʚʳʰʝʥʠʝ ʦʢʫʧʘʝʤʦʩʪʠ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʜʦʙʨʝʥʠʷ, ʢʫʢʫʨʫʟʘ, ʮʝʦʣʠʪ, ʩʧʠʨʪʦʚʘʷ ʙʘʨʜʘ, ʠʟʚʝʩʪʴ, ʛʫʤʘʪ ʢʘʣʠʷ, ʩʝʣʝʥʠʪ 

ʥʘʪʨʠʷ, ʩʫʣʴʬʘʪ ʮʝʨʠʷ, ʘʙʩʦʨʙʝʥʪ Zeba, ʯʠʩʪʳʡ ʜʦʭʦʜ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ. 

 

ɺʚʝʜʝʥʠʝ. ʈʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʥʘʭʦʜʠʣʦʩʴ ʚ ʪʝʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʪʨʘʥʳ. ʕʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʃʶʙʦʡ ʥʦʚʳʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʧʨʠʝʤ, ʣʶʙʘʷ ʧʨʦʛʨʝʩʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʜʦʣʞʥʘ ʙʳʪʴ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʡ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ, ʪʦ 

ʝʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʨʝʥʪʘʙʝʣʴʥʦʡ. ʅʝ ʜʦʣʞʥʦ ʙʳʪʴ ʠʩʢʣʶʯʝʥʠʝʤ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ 

ʫʜʦʙʨʝʥʠʡ ʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʣʠʯʘʝʪʩʷ ʜʠʥʘʤʠʯʥʦʩʪʴʶ ʥʘʫʯʥʦʛʦ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʳʝ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ, ʧʦʵʪʦʤʫ ʧʨʠʭʦʜʠʪʩʷ ʠʩʢʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ 
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ʫʨʦʞʘʡʥʦʩʪʠ. ʇʦʠʩʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ ʜʦʨʦʛʦʚʠʟʥʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʪʩʫʪʩʪʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠïɸʣʘʥʠʠ [5, 9], ʚʚʝʜʝʥʠʝʤ, ʥʘʨʷʜʫ ʩ 

ʜʨʫʛʠʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ ʤʥʦʛʠʭ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ ʧʨʦʪʠʚ ʈʦʩʩʠʠ. ɺʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʪʨʝʙʫʶʱʘʷ ʦʪ ʥʘʰʝʛʦ ɸʇʂ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘʨʷʜʫ ʩ ʠʟʚʝʩʪʥʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ, 

ʤʝʩʪʥʳʝ ʘʛʨʦʨʫʜʳ (ʮʝʦʣʠʪʳ), ʩʧʠʨʪʦʚʘʷ ʟʝʨʥʦʚʘʷ ʙʘʨʜʘ ʢʘʢ ʦʪʭʦʜ ʩʧʠʨʪʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ ʛʫʤʘʪ ʢʘʣʠʷ, ʩʝʣʝʥʠʪ ʥʘʪʨʠʷ, ʩʫʣʴʬʘʪ ʮʝʨʠʷ, ʘ ʪʘʢʞʝ ʘʙʩʦʨʙʝʥʪ Zeba, ʢʦʪʦʨʳʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʳ ʠʣʠ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʵʥʝʨʛʦʤʘʣʦʟʘʪʨʘʪʥʳʝ, 

ʚʧʦʣʥʝ ʜʦʩʪʫʧʥʳʝ ʚ ʧʨʠʦʙʨʝʪʝʥʠʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤʠ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ - ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ - ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʫʢʫʨʫʟʳ ʥʘ ʯʝʨʥʦʟʝʤʘʭ 

ʚʳʱʝʣʦʯʝʥʥʳʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠïɸʣʘʥʠʠ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2010ï2012 ʛʦʜʘʭ ʚ ʬʝʨʤʝʨʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʠʤ. ɹ. ɽʟʝʝʚʘ ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ, ʟʘʣʦʞʝʥʥʦʤ ʥʘ ʯʝʨʥʦʟʝʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ ɼʠʛʦʨʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʉʆïɸʣʘʥʠʷ. 

ʏʝʨʥʦʟʝʤʳ ʚʳʱʝʣʦʯʝʥʥʳʝ ɼʠʛʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʉʠʣʪʘʥʫʢʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪ ʤʝʞʜʫʨʝʯʴʝ ɼʫʨ-ɼʫʨ - ʏʠʢʦʣʘ ʠ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʝʩʧʫʙʣʠʢʠ. ʕʪʠ 

ʧʦʯʚʳ ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʩ ʛʦʜʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ 650 ʤʤ, 

ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 8,6ʦʉ. ʆʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʣʝʛʢʦ- ʠ ʩʨʝʜʥʝʛʣʠʥʠʩʪʳʤ ʧʦʯʚʘʤ. 

ɺʘʣʦʚʳʝ ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʳʱʝʣʦʯʝʥʥʦʩʪʴ, ʧʨʦʷʚʣʷʶʱʫʶʩʷ ʚ ʧʝʨʝʤʝʱʝʥʠʠ ʧʦ 

ʧʨʦʬʠʣʶ ʘʣʶʤʠʥʠʷ ʠ ʞʝʣʝʟʘ ʠ ʚ ʥʝʢʦʪʦʨʦʤ ʦʙʦʛʘʱʝʥʠʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʯʚʳ ʢʨʝʤʥʝʟʝʤʦʤ [1, 4].  

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʧʦ ʊʶʨʠʥʫ ʩʦʩʪʘʚʣʷʝʪ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 4,4%, ʨʅ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ 5,7, ʨʅ 

ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ 6,9, ʪʦ ʝʩʪʴ ʧʦʯʚʘ ʩʣʘʙʦʢʠʩʣʘʷ, ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ 2,2, ʦʙʤʝʥʥʘʷ 

ʢʠʩʣʦʪʥʦʩʪʴ 0,3, ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ 48,3 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ, ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ 

ʦʩʥʦʚʘʥʠʷʤʠ 96%, ʘʟʦʪʘ ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ 3,5 ʤʛ/100 ʛ ʧʦʯʚʳ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ 16,7 ʤʛ, 

ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ 23,7 ʤʛ/100 ʛ ʧʦʯʚʳ [3, 4, 6]. 

ʉʭʝʤʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 50 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ 4-

ʢʨʘʪʥʘʷ. ʈʘʟʤʝʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʚ ʦʧʳʪʝ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. ɺ ʦʧʳʪʝ ʚʩʝ 3 ʛʦʜʘ ʚʳʩʝʚʘʣʩʷ ʛʠʙʨʠʜ 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ 507. 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʚ ʚʠʜʝ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ, ʩʫʧʝʨʬʦʩʬʘʪʘ, ʥʠʪʨʦʘʤʤʦʬʦʩʢʠ 

(16:16:16) ʚ 4 ʩʨʦʢʘ: ʦʩʥʦʚʥʦʝ (ʠʟʚʝʩʪʴ, ʮʝʦʣʠʪ, ʈ, ʂ), ʚʝʩʥʦʡ - ʘʟʦʪʥʦʝ ʫʜʦʙʨʝʥʠʝ ʠ ʩʧʠʨʪʦʚʫʶ 

ʙʘʨʜʫ ʧʦʜ ʢʫʣʴʪʠʚʘʮʠʶ, ʦʙʨʘʙʦʪʢʫ ʩʝʤʷʥ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘʤʠ ʧʨʦʚʦʜʠʣʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʚ 

ʧʦʜʢʦʨʤʢʫ, ʨʷʜʢʦʚʦʝ ʫʜʦʙʨʝʥʠʝ ʈ
10
 - ʧʨʠ ʧʦʩʝʚʝ, ʧʦʜʢʦʨʤʢʫ N

35
 - ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ. ʎʝʦʣʠʪ 

ɿʘʤʘʥʢʫʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʟʚʝʩʪʴ-ʧʫʰʦʥʢʫ ʚʥʦʩʠʣʠ ʚ ʪʦʥʢʦʨʘʟʤʦʣʦʪʦʤ ʚʠʜʝ, ʩʧʠʨʪʦʚʫʶ 

ʙʘʨʜʫ - ʚ ʞʠʜʢʦʤ ʚʠʜʝ, ʚʨʫʯʥʫʶ, ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ (ʩʫʣʴʬʘʪ ʮʝʨʠʷ ʠ ʩʝʣʝʥʠʪ ʥʘʪʨʠʷ) - ʧʫʪʝʤ 

ʦʧʨʳʩʢʠʚʘʥʠʷ ʩʝʤʷʥ ʠ ʨʘʩʪʝʥʠʡ 0,01%-ʥʳʤ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ; ʥʝʢʦʨʥʝʚʫʶ ʧʦʜʢʦʨʤʢʫ ʧʨʦʚʦʜʠʣʠ 

ʚ ʬʘʟʫ 2-3 ʣʠʩʪʴʝʚ ʠʟ ʨʘʩʯʝʪʘ 200 ʛ/ʛʘ. ɼʣʷ ʛʫʤʘʪʘ ʢʘʣʠʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʩʝʤʷʥ ʠ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʩʦʩʪʘʚʣʷʣʘ 0,1%. ɻʝʢʪʘʨʥʘʷ ʜʦʟʘ ʛʫʤʘʪʘ ʢʘʣʠʷ ʩʦʩʪʘʚʠʣʘ 0,4 ʢʛ. 

ɺ ʦʧʳʪʝ ʙʳʣ ʠʩʧʳʪʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ Zeba Farm ʢʦʤʧʘʥʠʠ ɸʊI (ʉʐɸ), 

ʨʝʢʣʘʤʠʨʫʝʤʳʡ ʢʘʢ ʩʫʧʝʨʘʙʩʦʨʙʝʥʪ. ʉʦʛʣʘʩʥʦ ʨʝʢʣʘʤʝ, ʛʨʘʥʫʣʳ ʝʛʦ ʚʧʠʪʳʚʘʶʪ, ʩʦʭʨʘʥʷʶʪ ʠ 

ʚʳʩʚʦʙʦʞʜʘʶʪ ʚʦʜʫ ʠ ʨʘʩʪʚʦʨʠʤʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʢʦʨʥʷʤ ʨʘʩʪʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʝʧʘʨʘʪ ʚʥʦʩʠʣʠ ʚʨʫʯʥʫʶ ʧʫʪʝʤ ʩʤʝʰʠʚʘʥʠʷ ʩ ʩʝʤʝʥʘʤʠ ʠʟ ʨʘʩʯʝʪʘ 2,0 

ʢʛ/ʛʘ.  

ɸʛʨʦʪʝʭʥʠʢʘ ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʙʳʣʘ ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʜʘʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʳ. ɺʩʝ ʨʘʙʦʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʢʨʦʤʝ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ (ʚʨʫʯʥʫʶ). ʋʨʦʞʘʡ ʟʝʨʥʘ ʠ 

ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʫʯʠʪʳʚʘʣʠ ʩʧʣʦʰʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʢʘʞʜʦʡ ʜʝʣʷʥʢʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (ʧʦ ɼʦʩʧʝʭʦʚʫ ɹ.ɸ., 

1985). 

ʕʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ 

ʤʝʪʦʜʠʢʝ [2], ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʣʠ ʩʪʦʠʤʦʩʪʴ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ, ʠʟ ʢʦʪʦʨʦʡ ʚʳʯʠʪʘʣʠ 

ʩʫʤʤʫ ʟʘʪʨʘʪ ʥʘ ʧʦʣʫʯʝʥʠʝ ʵʪʦʡ ʧʨʠʙʘʚʢʠ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ; ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠ 

ʫʩʣʦʚʥʦ ʯʠʩʪʳʡ ʜʦʭʦʜ, ʟʘʪʝʤ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 

 



                           ʀɿɺɽʉʊʀʗ ˉ 52(4) 2015 çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  16 

ʊ
ʘ
ʙ
ʣ
ʠ
ʮ
ʘ
 
1
 

ï
 ʕ
ʢ
ʦ
ʥ
ʦ
ʤ
ʠ
ʯ
ʝ
ʩ
ʢ
ʘ
ʷ
 
ʵ
ʬ
ʬ
ʝ
ʢ
ʪ
ʠ
ʚ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʧ
ʨ
ʠ
ʤ
ʝ
ʥ
ʝ
ʥ
ʠ
ʷ
 
ʫ
ʜ
ʦ
ʙ
ʨ
ʝ
ʥ
ʠ
ʡ
 
ʠ
 
ʙ
ʠ
ʦ
ʩ
ʪ
ʠ
ʤ
ʫ
ʣ
ʷ
ʪ
ʦ
ʨ
ʦ
ʚ
 
ʧ
ʦ
ʜ
 
ʢ
ʫ
ʢ
ʫ
ʨ
ʫ
ʟ
ʫ
,
 
ʧ

ʦ
 
ʩ
ʨ
ʝ
ʜ
ʥ
ʠ
ʤ
 
ʜ
ʘ
ʥ
ʥ
ʳ
ʤ
 
ʟ
ʘ
 
3
 
ʛ
ʦ
ʜ
ʘ

 

 
 

 

ʋ
ʩ
ʣ
ʦ
ʚ
ʥ
ʦ
 
ʯ
ʠ
ʩ
ʪ
ʳ
ʡ

 

ʜ
ʦ
ʭ
ʦ
ʜ
,
 
ʨ
ʫ
ʙ
.

 

ˉ ʧ/ʧ  

ɺ
ʘ
ʨ
ʠ
ʘ
ʥ
ʪ

 

ʉʪʦʠʤʦʩʪʴ ʫʜʦʙʨ ʝ-

ʥʠʡ, ʨʫʙ./ʛʘ  

ɿʘʪʨʘʪʳ ʥʘ ʚʥʝʩʝʥʠʝ 

ʫʜ-ʠʡ ʠ ʫʙʦʨʢʫ ʜ ʦ-

ʧʦʣ. ʫʨ ʦʞʘʷ, ʨʫʙ./ʛʘ  

ɺʩʝʛʦ ʟ ʘʪʨʘʪ ʥʘ 

ʧʨʠʤʝʥʠʝ ʫʜ -ʠʡ, 

ʨʫʙ./ʛʘ  

ʇʨʠʙʘʚʢʘ ʫʨ ʦʞʘʷ, 

ʩʨʝʜʥʷʷ ʟʘ 3 ʛʦʜʘ, 

ʪ/ʛʘ  

ʉʪʦʠʤʦʩʪʴ ʧʨʠʙʘ ʚʢʠ 

ʫʨʦʞʘʷ, ʨʫʙ./ʛʘ  

ʩ 1 ʛʘ  

ʨʫʙ./ʨʫʙ. 

ʟʘʪʨʘʪ  

ʈʝʥʪʘʙʝʣɹʥʦʩʪʴ, %  

ʆʢʫʧʘ ʝʤʦʩʪʴ ʫʜʦ ʙ-

ʨʝʥʠʡ, ʢʛ ʟʝʨʥʘ ʥʘ 1 

ʢʛ ʜ.ʚ. ʫʜʦʙʨ ʝʥʠʡ 
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ɿʥʘʷ ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʩʝʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʢʛ/ʛʘ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, ʜ.ʚ.) ʠ 

ʚʝʣʠʯʠʥʫ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ, ʨʘʩʩʯʠʪʘʣʠ ʦʢʫʧʘʝʤʦʩʪʴ ʫʜʦʙʨʝʥʠʡ ʧʦʣʫʯʝʥʥʳʤ ʟʝʨʥʦʤ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ 

ʄʠʥʝʝʚʳʤ ɺ.ɻ. ʠ ʜʨ. [7,8]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʪʦʛʦ ʠʣʠ ʜʨʫʛʦʛʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʦʙʭʦʜʠʤʘ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʊʦʣʴʢʦ ʦʥʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʥʝʢʦʪʦʨʦʡ ʛʘʨʘʥʪʠʝʡ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ 

ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʳʛʦʜʫ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʜʨʫʛʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ ʦʧʨʝʜʝʣʠʚ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʣʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʫʩʣʦʚʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʮʝʥʳ ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ ʠ ʜʨʫʛʠʝ ʫʜʦʙʨʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʧʦ ʛʦʜʘʤ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʷʶʪʩʷ. ʇʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʝʪ ʨʘʩʯʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, 

ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʫʜʦʙʨʝʥʠʷʭ ʠ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʦʢʫʧʘʝʤʦʩʪʠ ʫʜʦʙʨʝʥʠʡ 

ʟʝʨʥʦʤ, ʢʦʪʦʨʘʷ ʩʯʠʪʘʝʪʩʷ ʧʨʠʝʤʣʝʤʦʡ ʚ ʧʨʝʜʝʣʘʭ 5ï10 ʢʛ ʟʝʨʥʘ ʥʘ 1 ʢʛ ʜ.ʚ. ʫʜʦʙʨʝʥʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʫ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʣʝʜʫʝʪ 

ʫʙʝʜʠʪʴʩʷ ʚ ʠʭ ʚʳʛʦʜʥʦʩʪʠ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ. ɺ ʥʘʰʝʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʧʦʣʫʯʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ, ʦʜʥʘʢʦ ʪʦʣʴʢʦ ʨʘʩʯʝʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʤʦʛʫʪ ʦʙʦʩʥʦʚʘʥʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʣʫʯʰʠʝ ʠʟ ʥʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ.  

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʨʠʤʝʥʝʥʠʝ ʜʚʦʡʥʦʡ 

ʜʦʟʳ NPK, ʧʦ ʢʦʪʦʨʦʡ ʩʫʤʤʘ ʚʩʝʭ ʟʘʪʨʘʪ ʙʦʣʴʰʝ, ʯʝʤ ʧʦ ʦʜʠʥʘʨʥʦʡ ʜʦʟʝ ʥʘ 5567 ʨʫʙ./ʛʘ. ʆʜʥʘʢʦ 

ʧʦ ʥʝʡ ʧʦʣʫʯʝʥʘ ʠ ʥʘʠʙʦʣʴʰʘʷ ʩʪʦʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʨʦʞʘʷ, ʧʨʝʚʳʰʘʶʱʘʷ ʥʘ 7 ʪʳʩ. 

ʨʫʙ./ʛʘ ʘʥʘʣʦʛʠʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʧʦ ʦʜʠʥʘʨʥʦʡ ʜʦʟʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ 

ʦʜʠʥʘʨʥʘʷ ʜʦʟʘ, ʧʦ ʢʦʪʦʨʦʡ ʥʘ ʢʘʞʜʳʡ ʟʘʪʨʘʯʝʥʥʳʡ ʨʫʙʣʴ ʧʦʣʫʯʝʥʦ 2,3 ʨʫʙʣʷ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ, ʧʨʠ 

ʵʪʦʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 230%, ʪʦʛʜʘ ʢʘʢ ʧʦ ʜʚʦʡʥʦʡ ʜʦʟʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,4 ʨʫʙ./ʨʫʙ. ʠ 

140%. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʝʦʣʠʪʘ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ ʩʫʤʤʘ ʟʘʪʨʘʪ ʦʢʘʟʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, 

ʯʝʤ ʧʦ ʜʨʫʛʠʤ ʫʜʦʙʨʝʥʠʷʤ. ʅʦ ʤʝʥʴʰʠʤʠ ʦʢʘʟʘʣʠʩʴ ʠ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ, ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʦʠʤʦʩʪʴ ʠʭ, ʧʦʵʪʦʤʫ ʧʦʣʫʯʝʥ ʥʘʠʤʝʥʴʰʠʡ ʫʩʣʦʚʥʦ ʯʠʩʪʳʡ ʜʦʭʦʜ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʜʨʫʛʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. ɹʦʣʴʰʝ ʫʩʣʦʚʥʦ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʧʦʣʫʯʝʥʦ ʧʦ ʜʚʦʡʥʦʡ ʜʦʟʝ 5,0 ʪ/ʛʘ, 

ʦʜʥʘʢʦ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʚʳʰʝ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦ ʦʜʠʥʘʨʥʦʡ ʜʦʟʝ 2,5 ʪ/ʛʘ - 160% ʧʨʦʪʠʚ 120% ʧʦ 

ʜʚʦʡʥʦʡ ʜʦʟʝ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʩʝ ʪʨʠ ʚʘʨʠʘʥʪʘ ʧʨʠʤʝʥʝʥʠʷ ʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳ: ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʚ ʧʨʝʜʝʣʘʭ 1,3-3,8 

ʪ/ʛʘ ʧʨʠ ʫʨʦʚʥʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʦʪ 160 ʜʦ 220 %. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʬʘʢʪ, ʯʪʦ 

ʜʘʞʝ ʦʪʜʝʣʴʥʦ ʚʥʝʩʝʥʥʘʷ ʙʘʨʜʘ 5 ʪ/ʛʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʚ ʨʘʟʤʝʨʝ 1,3 

ʪ/ʛʘ ʟʝʨʥʘ, ʫʩʣʦʚʥʦ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ 5990 ʨʫʙ. /ʛʘ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 190%. ɼʦʙʘʚʣʝʥʠʝ ʢ ʥʝʡ 3 ʪ/ʛʘ 

ʠʟʚʝʩʪʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʥʘ 0,2 ʪ/ʛʘ, ʘ ʫʩʣʦʚʥʦ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʥʘ 470 ʨʫʙ./ʛʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʧʦ ʦʪʜʝʣʴʥʦʡ ʙʘʨʜʝ, ʥʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʜʦ 160%. 

ʕʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʦ ʩʦʯʝʪʘʥʠʝ ʙʘʨʜʳ ʩ ʠʟʚʝʩʪʴʶ ʠ ʦʜʠʥʘʨʥʦʡ ʜʦʟʦʡ NPK: ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ 

ʜʦʭʦʜʠʪ ʜʦ 3,8 ʪ/ʛʘ, ʫʩʣʦʚʥʦ ʯʠʩʪʳʡ ʜʦʭʦʜ ʜʦ 18174 ʨʫʙ./ʛʘ, ʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ - ʜʦ 220%. 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʜʠʥʘʨʥʦʡ ʜʦʟʦʡ NPK ʜʘʣʦ ʥʝ ʩʪʦʣʴ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʟʝʨʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʡ ʦʜʠʥʘʨʥʦʡ ʜʦʟʦʡ - 0,1ï0,3 ʪ/ʛʘ, 

ʦʜʥʘʢʦ ʧʦ ʫʨʦʚʥʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʫʣʴʬʘʪ ʮʝʨʠʷ ʠ ʦʩʦʙʝʥʥʦ ʛʫʤʘʪ ʢʘʣʠʷ ʧʨʝʚʟʦʰʣʠ ʦʜʠʥʘʨʥʫʶ 

ʜʦʟʫ ʥʘ 10 ʠ 20%, ʘ ʩʝʣʝʥʠʪ ʥʘʪʨʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʥʘ 0,2 ʪ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 
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ʧʨʠ ʫʨʦʚʥʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 230%.  

ɺ ʦʪʥʦʰʝʥʠʠ ʘʙʩʦʨʙʝʥʪʘ Zeba ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʦʢʘʟʘʣʩʷ ʚ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤ ʢʘʢ ʩ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ: 

ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʤ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 0,1 ʪ/ʛʘ, ʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʩʪʘʣʘʩʴ ʥʘ ʪʦʤ 

ʞʝ ʫʨʦʚʥʝ 230%. ɺʦʟʤʦʞʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ ʛʦʜʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʧʨʦʷʚʠʪʩʷ ʣʫʯʰʝ. 



                           ʀɿɺɽʉʊʀʗ ˉ 52(4) 2015 çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  18 

ɻʦʚʦʨʷ ʦʙ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʦʧʨʘʚʜʳʚʘʝʪʩʷ ʚʳʩʦʢʦʡ ʦʢʫʧʘʝʤʦʩʪʴʶ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 1. ʆʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 7,5 ʢʛ/ʢʛ ʜ.ʚ. ʧʦ ʦʜʠʥʘʨʥʦʡ ʜʦʟʝ 

ʮʝʦʣʠʪʘ ʜʦ 28,1 ʢʛ/ʢʛ ʜ.ʚ. ʧʦ ʩʦʯʝʪʘʥʠʶ ʙʘʨʜʳ ʩ ʠʟʚʝʩʪʴʶ ʠ N
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45
.
 
ʅʘʠʙʦʣʴʰʝʡ ʦʢʫʧʘʝʤʦʩʪʴʶ 

ʫʜʦʙʨʝʥʠʡ ʟʝʨʥʦʤ ʦʪʣʠʯʘʶʪʩʷ ʚʩʝ ʚʘʨʠʘʥʪʳ ʩ N
45
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45
 - ʦʪ 25,9 ʜʦ 28,1 ʢʛ/ʢʛ ʜ.ʚ. ɼʚʦʡʥʘʷ ʜʦʟʘ 

NPK ʧʦ ʦʢʫʧʘʝʤʦʩʪʠ ʫʩʪʫʧʘʝʪ ʦʜʠʥʘʨʥʦʡ (16, ʧʨʦʪʠʚ 25,2 ʢʛ/ʢʛ ʜ.ʚ.). ʅʘʠʤʝʥʴʰʝʡ ʦʢʫʧʘʝʤʦʩʪʴʶ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʝ ʜʦʟʳ ʮʝʦʣʠʪʘ, ʦʜʥʘʢʦ ʠ ʧʦ ʥʠʤ ʦʥʘ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʘ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʠʟʫʯʘʝʤʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʚʥʝʩʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘʪʨʘʯʝʥʥʦʡ ʥʘ ʥʠʭ ʵʥʝʨʛʠʠ, ʦʜʥʘʢʦ ʨʘʩʪʝʪ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ ʧʦʣʫʯʝʥʥʦʡ ʧʨʠʙʘʚʢʝ ʫʨʦʞʘʷ. ʇʦʢʘʟʘʪʝʣʝʤ ʚʳʛʦʜʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʂʇɼ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʦʪʥʦʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʚ ʧʨʠʙʘʚʢʝ ʫʨʦʞʘʷ 

ʢ ʩʫʤʤʘʨʥʳʤ ʟʘʪʨʘʪʘʤ ʵʥʝʨʛʠʠ ʜʣʷ ʝʝ ʧʦʣʫʯʝʥʠʷ [8]. ʅʘʠʙʦʣʴʰʠʤ ʦʥ ʦʢʘʟʘʣʩʷ ʧʦ ʦʜʠʥʘʨʥʦʡ (12,1) 

ʠ ʜʚʦʡʥʦʡ ʜʦʟʘʤ ʮʝʦʣʠʪʘ (9,6), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʝʩʪʥʦʡ ʘʛʨʦʨʫʜʳ ɿʘʤʘʥʢʫʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɼʘʣʝʝ ʠʜʫʪ ʚʘʨʠʘʥʪʳ N
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P
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K

45
 ʦʪʜʝʣʴʥʦ ʠ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘʤʠ: ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 7,4ï7,8 ʝʜ., ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʚʳʩʦʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʅʘʠʤʝʥʴʰʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʤʝʶʪ ʚʘʨʠʘʥʪʳ ʩ ʙʘʨʜʦʡ (1,5ï3,5 ʝʜ.), ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʘʣʠʯʠʝʤ ʚ ʥʝʡ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ, ʦʜʥʘʢʦ ʵʪʦ ʥʝ ʫʤʘʣʷʝʪ ʠʭ ʟʥʘʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʝ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ. 
ʊʘʙʣʠʮʘ 2 ï ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʧʦʜ ʢʫʢʫʨʫʟʫ,  

ʧʦ ʩʨʝʜʥʠʤ ʜʘʥʥʳʤ ʟʘ 3 ʛʦʜʘ 

 
ɺʳʚʦʜʳ 

1. ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʫʜʦʙʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʅʘʠʙʦʣʴʰʫʶ ʦʢʫʧʘʝʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʫʨʦʞʘʝʤ ʟʝʨʥʘ ʧʦʢʘʟʘʣ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʟʚʝʩʪʴʶ ʠ 

ʦʜʠʥʘʨʥʦʡ ʜʦʟʦʡ N
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45
 - 28,1 ʢʛ/ʢʛ ʜ.ʚ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʩʪʦʠʪ ʚʘʨʠʘʥʪ ʧʨʠʤʝʥʝʥʠʷ ʩʫʣʴʬʘʪʘ 

ʮʝʨʠʷ ʥʘ ʬʦʥʝ N
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P

45
K

45 
- 27,4 ʢʛ/ʢʛ ʜ.ʚ. ʅʘʠʤʝʥʴʰʘʷ ʦʢʫʧʘʝʤʦʩʪʴ ʧʦʣʫʯʝʥʘ ʧʦ ʜʚʦʡʥʦʡ ʜʦʟʝ 

ʮʝʦʣʠʪʘ - 7,5 ʢʛ/ʢʛ ʜ.ʚ. 

2. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʠʙʦʣʴʰʝʡ ʦʢʘʟʘʣʘʩʴ ʧʦ ʚʘʨʠʘʥʪʫ ʧʨʠʤʝʥʝʥʠʷ ʛʫʤʘʪʘ ʢʘʣʠʷ 

ʚ ʩʦʯʝʪʘʥʠʠ ʩ N
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45
 - ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 250%, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʚʘʨʠʘʥʪ ʩʦʯʝʪʘʥʠʷ ʩʫʣʴʬʘʪʘ ʮʝʨʠʷ 

ʩ N
45
P

45
K

45
 - 240%. ʅʘʠʤʝʥʴʰʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠʤʝʣʠ ʚʘʨʠʘʥʪʳ ʩ ʮʝʦʣʠʪʦʤ (120-160%). 

3. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘʠʙʦʣʴʰʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʫʯʝʥ ʧʦ ʚʘʨʠʘʥʪʘʤ ʩ ʮʝʦʣʠʪʦʤ - 

9,6-12,1 ʝʜ., ʭʦʪʷ ʩ ʘʛʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʥʠ ʥʘʠʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳ. ɺʘʨʠʘʥʪʳ ʩ 

ʙʠʦʩʪʠʤʫʣʷʪʦʨʘʤʠ ʤʘʣʦ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʦʜʥʘʢʦ ʣʫʯʰʠʤ ʠʟ ʥʠʭ ʙʳʣ ʚʘʨʠʘʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʣʴʬʘʪʘ ʮʝʨʠʷ ʥʘ ʬʦʥʝ N
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P
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K

45
 - 7,8 ʝʜ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚ ʉʉʉʈ. ʈʘʡʦʥʳ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. // ʄ.: ʅʘʫʢʘ, 1964. 

- 365 ʩ. 

 ̄

ʧ/ʧ 
ɺʘʨʠʘʥʪ 

ʇʨʠʙʘʚʢʘ 

ʫʨʦʞʘʷ ʟʝʨ-

ʥʘ, ʪ/ʛʘ 

ʂʦʣʠʯʝʩʪʚʦ 

ʵʥʝʨʛʠʠ ʚ 

ʧʨʠʙʘʚʢʝ, 

ʄɼʞ/ʛʘ 

ɺʩʝʛʦ ʟʘʪʨʘʪ 

ʵʥʝʨʛʠʠ ʥʘ 

ʫʜʦʙʨʝʥʠʷ, 

ʄɼʞ/ʛʘ 

ʕʥʝʨʛʝʪʠʯʝ-

ʩʢʠʡ ʢʦʬɻ-

ʬʠʮʠʝʥʪ, 

ʂʇɼ, ʝʜ. 

1 N45P45K45 3,4 51476 6953 7,4 

2 N90P90K90 4,4 66616 13905 4,8 

3 ʎʝʦʣʠʪ 2,5 0,5 7570 628 12,1 

4 ʎʝʦʣʠʪ 5,0 0,8 12112 1256 9,6 

5 ɹʘʨʜʘ 5,0 1,3 19682 5828 3,4 

6 ɹʘʨʜʘ 5,0 + ʠʟʚʝʩʪʴ 3,0 1,5 22710 15290 1,5 

7 ɹʘʨʜʘ 5,0 + ʠʟʚʝʩʪʴ 3,0 + N45P45K45 3,8 57532 16415 3,5 

8 N45P45K45 + ʛʫʤʘʪ ʢʘʣʠʷ 3,5 52990 7153 7,4 

9 N45P45K45+ ʩʝʣʝʥʠʪ ʥʘʪʨʠʷ 3,6 54505 7160 7,6 

10 N45P45K45+ ʩʫʣʴʬʘʪ ʮʝʨʠʷ 3,7 56018 7160 7,8 

11 N45P45K45+ Zeba 3,5 52990 7150 7,4 
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S.Kh. Dzanagov, A.A. Ezeev, T.S. Dzanagov. ECONOMIC AND ENERGY EFFICIENCY OF 

FERTILIZERS AND BIOSTIMULANTS APPLICATION FOR MAIZE ON A LEACHED 

CHERNOZEM OF FOREST-STEPPE ZONE IN NORTH OSSETIAïALANIA.  
 

In 2010-2012 on the farm by B. Ezeev in Digor district we conducted the research in a field experiment on 

leached chernozem on studying a number of fertilizers, including non-traditional, such as zeolite of Zamankul 

deposit, distillery grain stillage, potassium humate, sodium selenite, cerium sulphate, Zeba absorbent. The results 

showed that all the studied fertilizers are characterized in varying degrees with agronomic, economic and energy 

efficiency. The greatest products (grain) repayment showed the combination of distillery grain stillage with lime and 

a single dose of NPK 28,1 kg/kg rate of application, the second place took the combination of a single dose of NPK 

with cerium sulphate (27,4 kg/kg rate of application). The lowest payback is typical for a double dose of zeolite 

(7,5). From the economic point of view, all the fertilizers were effective, but in different degrees. The most cost-

effective application of potassium humate is in combination with the background N
45
P

45
K

45
 - 250%, in the second 

place - the cerium sulphate in combination with background (240%). The least cost-effective are the double dose of 

NPK and 5 t/ha of zeolite. However, the variants with zeolite gave the highest energy coefficients 9,6 and 12,1 

points. The smallest values of this ratio (1,5-to 3,5 points) gave the variants with application of distillery stillage. 

From the energy point of view the use of absorbent Zeba for the period of research has failed, although it produced 

small gain in yield and some increase in the repayment.  

 

Key words: fertilizers, maize, zeolite, distillery stillage, lime, potassium humate, sodium selenite, cerium 

sulphate, absorbent Zeba, net income, profitability, energy coefficient. 
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ɺʃʀʗʅʀɽ ʋɼʆɹʈɽʅʀʁ ʅɸ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ɿɺɽʅɸ  

ʇʆʃɽɺʆɻʆ ʉɽɺʆʆɹʆʈʆʊɸ ʀ ʇʆʂɸɿɸʊɽʃʀ ʂɸʏɽʉʊɺɸ ʇʆʃɽɺʓʍ ʂʋʃʔʊʋʈ  

ɺ ʃɽʉʆʉʊɽʇʅʆʁ ɿʆʅɽ ʈʉʆïɸʃɸʅʀʗ 
 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʜʣʠʪʝʣʴʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʥʘ ʯʝʨʥʦʟʝʤʝ 

ʚʳʱʝʣʦʯʝʥʥʦʤ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʟʚʝʥʝ ʧʦʣʝʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ: 

ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʨʘʩʯʝʪʥʳʝ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ: N
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ʧʰʝʥʠʮʘ), N
140

P
90
ʂ

110
 (ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ) ʦʙʝʩʧʝʯʠʚʘʣʠ ʥʘʠʙʦʣʴʰʫʶ ʩʨʝʜʥʝʛʦʜʦʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʟʚʝʥʘ - 7,05 ʪ/ʛʘ ʟ.ʝ., ʧʨʠʨʦʩʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ - 3,85 ʪ/ʛʘ, ʠʣʠ 120,3%. ʇʦ ʚʣʠʷʥʠʶ ʫʚʝʣʠʯʝʥʥʳʭ ʜʦʟ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ Nʈʂ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʘʟʦʪ ʠ ʬʦʩʬʦʨ ʩʦʚʤʝʩʪʥʦ ï 

ʧʨʠʨʦʩʪ 0,94-1,72 ʪ/ʛʘ ʟ.ʝ. (62,7-114,4%), ʥʘ ʚʪʦʨʦʤ - ʘʟʦʪ ï ʧʨʠʨʦʩʪ 0,62 ʪ/ʛʘ ʟ.ʝ. (41,2%), ʥʘ ʪʨʝʪʴʝʤ - 

ʬʦʩʬʦʨ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ï ʧʨʠʨʦʩʪ 0,35-0,40 ʪ/ʛʘ (16,5-23,5%). ʆʨʛʘʥʦʤʠʥʝʨʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ 

ʠʤʝʣʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʤʠʥʝʨʘʣʴʥʦʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʩʪʦʚʝʨʥʳʡ ʧʨʠʨʦʩʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 0,32 

ʪ/ʛʘ ʟ.ʝ. ʠʣʠ 11,3%. ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚ ʨʘʩʯʝʪʥʳʭ ʜʦʟʘʭ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʦʪʝʠʥʘ ʚ ʩʫʭʦʡ ʤʘʩʩʝ ʢʣʝʚʝʨʘ ʥʘ 3,2%, ʟʝʨʥʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ - 2,5%, ʟʝʨʥʝ ʢʫʢʫʨʫʟʳ - 1,8% ʠ ʞʠʨʘ ʚ 

ʩʝʥʝ ʢʣʝʚʝʨʘ ʚ 1,5 ʨʘʟʘ. ʇʦʚʳʰʝʥʠʝ ʙʝʣʢʦʚʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʢʣʝʚʝʨʘ ʠ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ 

ʢʫʢʫʨʫʟʳ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʪʯʘʪʢʠ. ʅʘ ʫʜʦʙʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʥʘʙʣʶʜʘʣʘʩʴ 

ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʠ ʢʣʝʪʯʘʪʢʠ ʚ ʟʝʨʥʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʢʫʢʫʨʫʟʳ. ʇʦ ʚʣʠʷʥʠʶ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʟʦʣʴʥʦʩʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʦ ʚʩʝʤ ʫʜʦʙʨʝʥʥʳʤ ʚʘʨʠʘʥʪʘʤ ʩʦʜʝʨʞʘʥʠʝ 

ʟʦʣʳ ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤ, ʘ ʨʘʟʣʠʯʠʷ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʘʥʘʣʠʟʘ. 

ʆʨʛʘʥʦʤʠʥʝʨʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ ʧʦʟʚʦʣʠʣʘ ʧʦʚʳʩʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʟʝʨʥʝ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʥʘ 0,45%. ʅʘ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʟʝʨʥʝ ʢʫʢʫʨʫʟʳ ʥʘʠʣʫʯʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʠ ʥʝʚʳʩʦʢʠʝ 

ʜʦʟʳ ʫʜʦʙʨʝʥʠʷ, ʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟ NPK ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʥʠʞʝʥʠʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʱʝʣʦʯʝʥʥʳʡ ʯʝʨʥʦʟʝʤ, ʧʦʣʝʚʦʡ ʩʝʚʦʦʙʦʨʦʪ, ʫʜʦʙʨʝʥʠʷ, ʢʣʝʚʝʨ, ʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘ, ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ, ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ, ʥʘʚʦʟ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, ʧʨʦʪʝʠʥ, 

ʞʠʨ, ʢʨʘʭʤʘʣ, ʢʣʝʪʯʘʪʢʘ, ʟʦʣʘ, ʥʘʪʫʨʘ, ʢʣʝʡʢʦʚʠʥʘ, ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʜʣʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ 

ʩʝʚʦʦʙʦʨʦʪʘʭ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. ɹʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʦʯʚʘ 

ʧʦʩʪʝʧʝʥʥʦ ʠʩʪʦʱʘʝʪʩʷ ʠ ʩʥʠʞʘʝʪ ʩʚʦʝ ʧʣʦʜʦʨʦʜʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʫʣʴʪʫʨ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʚʦʦʙʦʨʦʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʙʦʣʝʝ 

ʟʥʘʯʠʤʳʡ ʭʘʨʘʢʪʝʨ [1]. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʢʫʣʴʪʫʨʳ ʧʦʣʝʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ: ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ (ɺʣʘʜʠʢʘʚʢʘʟʩʢʠʡ), 

ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ (ɹʘʪʴʢʦ); ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ (ʀʈ-401), ʤʠʥʝʨʘʣʴʥʳʝ (ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ, 

ʩʫʧʝʨʬʦʩʬʘʪ ʧʨʦʩʪʦʡ, ʭʣʦʨʠʩʪʳʡ ʢʘʣʠʡ, ʥʠʪʨʦʘʤʤʦʬʦʩʢʘ) ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ (ʥʘʚʦʟ 

ʧʦʣʫʧʝʨʝʧʨʝʚʰʠʡ) ʫʜʦʙʨʝʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʳʷʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ ʢʫʣʴʪʫʨ ʟʚʝʥʘ 

ʧʦʣʝʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʜʣʷ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʈʉʆïɸʣʘʥʠʷ ʥʘ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʡ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʟʚʝʥʘ ʙʝʟ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ.  

ʋʩʣʦʚʠʷ ʠ ʤʝʪʦʜʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2012ï2014 ʛʦʜʘʭ ʥʘ ʯʝʨʥʦʟʝʤʝ 

ʚʳʱʝʣʦʯʝʥʥʦʤ ʚ ʜʣʠʪʝʣʴʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ʢʘʬʝʜʨʳ ʘʛʨʦʭʠʤʠʠ ʠ ʧʦʯʚʦʚʝʜʝʥʠʷ ɻʦʨʩʢʦʛʦ 

ɻɸʋ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʣʝʚʦʤ ʧʣʦʜʦʩʤʝʥʥʦʤ 

ʩʝʚʦʦʙʦʨʦʪʝ ʥʘ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʨʠʚʦʜʠʤʳʡ ʤʘʪʝʨʠʘʣ ʷʚʣʷʝʪʩʷ ʬʨʘʛʤʝʥʪʦʤ ʤʥʦʛʦʣʝʪʥʝʡ 

ʢʦʤʧʣʝʢʩʥʦʡ ʨʘʙʦʪʳ ʠ ʦʭʚʘʪʳʚʘʝʪ ʟʚʝʥʦ: ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ. 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ. ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 58 ʩʤ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʛʘʣʝʯʥʠʢʘ 71ï150 ʩʤ. ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʘ 

ʦʪʥʦʩʠʪʩʷ ʢ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʡ, ʩ ʛʣʫʙʠʥʦʡ ʧʝʨʝʭʦʜʠʪ ʚ ʣʝʛʢʦ- ʠ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦ-ʢʘʤʝʥʠʩʪʫʶ. 
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ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʙʣʠʟʢʘ ʢ ʥʝʡʪʨʘʣʴʥʦʡ, ʨʅʩʦʣ. 6,5-7. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʧʦ ʊʶʨʠʥʫ 

ï 4,5-6,0 %, ʚʘʣʦʚʳʭ ʬʦʨʤ: ʘʟʦʪʘ 0,24-0,45; ʬʦʩʬʦʨʘ 0,2-0,3; ʢʘʣʠʷ 1,60-2,30 % [2].  

ɺ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʠʟʫʯʘʣʠ ʨʘʟʥʳʝ ʜʦʟʳ ʠ ʢʦʤʙʠʥʘʮʠʠ Nʈʂ, ʪʨʠ ʫʨʦʚʥʷ NPK, ʩʨʘʚʥʠʪʝʣʴʥʦʝ 

ʜʝʡʩʪʚʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. 

ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʚʝʥʘ ʧʦʣʝʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ, 2012ï2014 ʛʛ. 

 
ʆʜʠʥʘʨʥʘʷ ʜʦʟʘ NPK ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʜʦʟʘʤ, ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʫʯʝʥʳʤʠ ʚ ʜʘʥʥʦʡ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ ʜʣʷ ʢʫʣʴʪʫʨ, ʠʟʫʯʘʝʤʳʭ ʚ ʦʧʳʪʝ: ʜʣʷ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ï N
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 ʷʚʣʷʶʪʩʷ 

ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ Nʈʂ. ʅʘʚʦʟ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʚʥʦʩʠʣʠ ʟʘ ʜʚʘ ʛʦʜʘ ʜʦ ʢʣʝʚʝʨʘ (ʧʦʜ 

ʢʘʨʪʦʬʝʣʴ) ʚ ʜʦʟʝ 30 ʪ/ʛʘ, ʘ ʫʨʦʚʝʥʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʜʦʚʝʜʝʥ ʜʦ N
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ʧʦʤʦʱʴʶ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɺ ʨʘʩʯʝʪʥʦʤ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ, 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʤʝʪʦʜʦʤ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʙʘʣʘʥʩʘ ʥʘ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʫʨʦʞʘʡ: ʜʣʷ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ 
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 (6,0 ʪ/ʛʘ ʟʝʨʥʘ). 

ʋʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ: ʧʦʜ ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ ʠ ʢʫʢʫʨʫʟʫ ʥʘ ʟʝʨʥʦ: ʦʩʝʥʴʶ ʧʦʜ ʟʷʙʴ - ʬʦʩʬʦʨ ʠ 

ʢʘʣʠʡ (ʩʫʧʝʨʬʦʩʬʘʪ ʜʚʦʡʥʦʡ ʠ ʢʘʣʠʡʥʘʷ ʩʦʣʴ), ʚʝʩʥʦʡ ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ - ʘʟʦʪ 

(ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ), ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʪʨʦʡʥʦʡ ʜʦʟʦʡ ʧʨʦʚʦʜʠʣʠ ʧʦʜʢʦʨʤʢʫ ʘʟʦʪʦʤ; ʧʦʜ ʦʟʠʤʫʶ 

ʧʰʝʥʠʮʫ: ʦʩʝʥʴʶ ʧʦʜ ʦʟʠʤʴ - ʧʦʣʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ (ʥʠʪʨʦʘʤʤʦʬʦʩʢʘ, ʘʤʤʦʬʦʩ ʠ 

ʢʘʣʠʡʥʘʷ ʩʦʣʴ), ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʜʚʦʡʥʦʡ ʠ ʪʨʦʡʥʦʡ ʜʦʟʘʤʠ ʘʟʦʪʘ ʧʨʦʚʦʜʠʣʠ ʧʦʜʢʦʨʤʢʠ: ʢʦʨʥʝʚʫʶ 

ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʦʡ ʚ ʥʘʯʘʣʝ ʚʝʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ ʠ ʥʝʢʦʨʥʝʚʫʶ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʤʦʯʝʚʠʥʳ ʚ 

ʬʘʟʝ ʢʦʣʦʰʝʥʠʷ-ʮʚʝʪʝʥʠʷ. ʇʨʠ ʧʦʩʝʚʝ ʚʩʝʭ ʢʫʣʴʪʫʨ ʚʥʦʩʠʣʠ ʈ
10
 ʚ ʚʠʜʝ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ 

ʩʫʧʝʨʬʦʩʬʘʪʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʙʦʛʘʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ï 100 ʤ2. ʇʦʚʪʦʨʥʦʩʪʴ 

ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. 

ɸʛʨʦʪʝʭʥʠʢʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʦʙʱʝʧʨʠʥʷʪʦʡ ʜʣʷ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ. ɺʩʝ ʨʘʙʦʪʳ ʧʦ ʦʙʨʘʙʦʪʢʝ 

ʧʦʯʚʳ ʠ ʧʦʜʛʦʪʦʚʢʝ ʝʝ ʢ ʧʦʩʝʚʫ, ʧʦʩʝʚ, ʫʭʦʜ ʟʘ ʧʦʩʝʚʘʤʠ ʠ ʯʘʩʪʠʯʥʦ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ 

ʧʨʦʚʦʜʠʣʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʧʫʪʝʤ.  

ʋʨʦʞʘʡ ʢʣʝʚʝʨʘ ʫʙʠʨʘʣʠ ʦʪʜʝʣʴʥʦ ʥʘ ʢʘʞʜʦʡ ʜʝʣʷʥʢʝ ʚʨʫʯʥʫʶ ʩʧʣʦʰʥʳʤ ʩʢʘʰʠʚʘʥʠʝʤ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʚʟʚʝʰʠʚʘʥʠʝʤ, ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ - ʦʪʜʝʣʴʥʦ ʥʘ ʢʘʞʜʦʡ ʜʝʣʷʥʢʝ ʢʦʤʙʘʡʥʦʤ çʉʘʤʧʦè 

ʩʧʣʦʰʥʳʤ ʤʝʪʦʜʦʤ, ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ - ʚʨʫʯʥʫʶ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʚ ʨʘʩʪʝʥʠʷʭ ʦʧʨʝʜʝʣʷʣʠ: ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ (Nʈ
2
ʆ

5
, ʂ

2
ʆ) ï ʚ ʦʜʥʦʡ ʥʘʚʝʩʢʝ ʧʦ ʇʠʥʝʚʠʯ-ʂʫʨʢʘʝʚʫ, ʩʳʨʦʡ ʧʨʦʪʝʠʥ (Nʭ6,25 - ʢʣʝʚʝʨ, 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʪɹʫʨ, ʪ/ʛʘ ʟ.ʝ. 
ʇʨʠʨʦʩʪ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ɺʘʨʠʘʥʪ ʢʣʝʚʝʨ  

(ʟʝʣʝʥʘʷ 

ʤʘʩʩʘ) 

ʦʟʠʤʘʷ ʧʰʝ-

ʥʠʮʘ (ʟʝʨʥʦ) 

ʢʫʢʫʨʫʟʘ  

(ʟʝʨʥʦ) 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʟʚʝʥʘ,  

ʪ/ʛʘ ʟ.ʝ. 
ʪ/ʛʘ  

ʟ.ʝ. 
% 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨ.) 2,18 3,20 4,22 3,20 - - 

N1P1K1 3,49 4,80 5,81 4,70 1,50 47,0 

N2P1K1 4,07 5,40 6,50 5,32 2,12 66,4 

N1P2K1 3,80 5,10 6,27 5,06 1,86 58,1 

N2P2K1 4,27 5,60 7,07 5,64 2,45 76,5 

N2P2K2 4,34 6,40 7,41 6,05 2,85 89,1 

N3ʈ2ʂ1 4,61 5,50 7,64 5,92 2,72 84,9 

N3ʈ2ʂ2 4,52 5,60 7,87 5,99 2,80 87,4 

N2ʈ3ʂ1 5,04 5,60 8,09 6,24 3,05 95,2 

N2ʈ3ʂ2 4,86 5,50 8,21 6,19 2,99 93,5 

N3ʈ3ʂ1 5,13 5,70 8,44 6,42 3,22 100,8 

N3P3K3 5,72 5,90 8,78 6,80 3,60 112,6 

ʅʘʚʦʟ+NPK 4,54 6,60 7,98 6,37 3,17 99,2 

ʈʘʩʯʝʪʥʳʡ 5,58 6,10 9,46 7,05 3,85 120,3 
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Nʭ5,7 - ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ), ʞʠʨ ï ʧʦ ʤʘʩʩʝ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʦʩʪʘʪʢʘ ʧʦ ʈʫʰʢʦʚʩʢʦʤʫ, ʢʣʝʪʯʘʪʢʫ ï ʧʦ 

ʤʝʪʦʜʫ ɻʘʥʝʙʝʨʛʘ ʠ ʐʪʦʤʘʥʘ, ʟʦʣʫ ï ʤʝʪʦʜʦʤ ʩʳʨʦʛʦ ʦʟʦʣʝʥʠʷ. 

ʇʨʠ ʦʮʝʥʢʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 1 ʛʘ ʧʘʰʥʠ ʩʝʚʦʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʨʘʞʘʪʴ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ ʜʣʷ ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʝʣʠʯʠʥʘʭ. ɼʣʷ ʵʪʦʛʦ ʥʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʚʦʜʘ ʚ ʟʝʨʥʦʚʳʝ ʝʜʠʥʠʮʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʫʪʚʝʨʞʜʝʥʥʳʝ ʇʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ ʦʪ 11 ʷʥʚʘʨʷ 2013 ʛ. ˉ6 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨʝʚʦʜʘ ʚ ʟʝʨʥʦʚʳʝ ʝʜʠʥʠʮʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʫʜʦʙʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʨʘʩʪʝʥʠʷ 

ʢʫʣʴʪʫʨ ʟʚʝʥʘ ʧʦʣʝʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʨʦʩʣʠ ʠʥʪʝʥʩʠʚʥʝʝ, ʥʘʢʘʧʣʠʚʘʣʠ ʙʦʣʴʰʝ ʩʳʨʦʡ ʠ ʩʫʭʦʡ 

ʙʠʦʤʘʩʩʳ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʚʝʥʘ ʩʝʚʦʦʙʦʨʦʪʘ. ʇʨʠʯʝʤ, ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʟʚʝʥʘ ʧʦʣʝʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʚʦʟʨʘʩʪʘʣʘ (ʪʘʙʣ. 1).  

ʇʨʠ ʩʨʝʜʥʝʛʦʜʦʚʦʡ (3 ʛʦʜʘ) ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʚʝʥʘ ʧʦʣʝʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʥʘ ʢʦʥʪʨʦʣʝ 3,20 ʪ/ʛʘ 

ʟ.ʝ., ʚʥʝʩʝʥʠʝ ʦʜʠʥʘʨʥʦʡ ʜʦʟʳ Nʈʂ ʧʦʚʳʩʠʣʦ ʝʝ ʥʘ 1,50 ʪ/ʛʘ (47,0%), ʘ ʜʚʦʡʥʦʡ - ʥʘ 2,85 ʪ/ʛʘ ʟ.ʝ. 

(89,1%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʠ ʥʘ 1,35 ʪ/ʛʘ ʟ.ʝ. (89,6%) - ʩ ʦʜʠʥʘʨʥʦʡ ʜʦʟʦʡ. ʅʘ ʚʘʨʠʘʥʪʝ ʩ 

ʪʨʦʡʥʦʡ ʜʦʟʦʡ Nʈʂ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʚʝʥʘ ʧʦʚʳʩʠʣʘʩʴ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ - ʥʘ 3,60 ʪ/ʛʘ ʟ.ʝ. 

(112,6%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, 2,10 ʪ/ʛʘ ʟ.ʝ. (139,6%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʠʥʘʨʥʦʡ ʜʦʟʦʡ, 0,75 

ʪ/ʛʘ ʟ.ʝ. (26,4%) - ʜʚʦʡʥʦʡ. 

ʅʘʠʙʦʣʴʰʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʦʪʣʠʯʘʝʪʩʷ ʨʘʩʯʝʪʥʳʡ ʚʘʨʠʘʥʪ, ʧʨʝʚʟʦʰʝʜʰʠʡ ʢʦʥʪʨʦʣʴ, 
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 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 3,85; 2,35; 1,00 ʠ 0,25 ʪ/ʛʘ ʟ.ʝ., ʠʣʠ 120,3; 156,0; 35,0 ʠ 

6,9%. 

ʇʦ ʚʣʠʷʥʠʶ ʫʚʝʣʠʯʝʥʥʳʭ ʜʦʟ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ Nʈʂ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: ʥʘ ʧʝʨʚʦʤ 

ʤʝʩʪʝ ʘʟʦʪ ʠ ʬʦʩʬʦʨ ʩʦʚʤʝʩʪʥʦ - 0,94-1,72 ʪ/ʛʘ ʟ.ʝ. (62,7-114,4%), ʥʘ ʚʪʦʨʦʤ - ʘʟʦʪ - 0,62 ʪ/ʛʘ ʟ.ʝ. 

(41,2%), ʥʘ ʪʨʝʪʴʝʤ - ʬʦʩʬʦʨ ʚ ʦʪʜʝʣʴʥʦʩʪʠ - 0,35-0,40 ʪ/ʛʘ (16,5-23,5%). 

ɺʘʨʠʘʥʪ ʩ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʦʙʝʩʧʝʯʠʣ ʜʦʩʪʦʚʝʨʥʳʡ ʧʨʠʨʦʩʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʥʝʨʘʣʴʥʦʡ ʥʘ 0,32 ʪ/ʛʘ ʟ.ʝ., ʠʣʠ 11,3%.  

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʫʜʦʙʨʝʥʠʡ [3]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʜʦʙʨʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʢʘʯʝʩʪʚʦ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʢʣʝʚʝʨʘ (ʪʘʙʣ. 2).  

 
ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʢʘʯʝʩʪʚʦ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʢʣʝʚʝʨʘ,  

% ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ 

 

ɺʘʨʠʘʥʪ N ʈ2ʆ5 ʂ2ʆ ʇʨʦʪʝʠʥ ɾʠʨ ʂʣʝʪʯʘʪʢʘ ɿʦʣʘ 

ʂʦʥʪʨʦʣʴ 1,71 0,45 1,31 10,7 1,5 29,0 10,2 

N1ʈ1ʂ1 1,83 0,47 1,39 11,4 1,9 29,9 10,8 

N2ʈ1ʂ1 1,95 0,48 1,38 12,2 1,4 28,9 10,6 

N1ʈ2ʂ1 1,85 0,53 1,42 11,6 1,7 29,7 11,0 

N2ʈ2ʂ1 2,04 0,57 1,43 12,8 1,6 29,6 10,6 

N2ʈ2ʂ2 2,06 0,59 1,47 12,9 1,9 30,0 11,1 

N3ʈ2ʂ1 2,10 0,58 1,43 13,1 1,6 29,4 10,3 

N3ʈ2ʂ2 2,12 0,59 1,48 13,3 1,8 29,0 10,9 

N2ʈ3ʂ1 2,03 0,65 1,47 12,7 2,0 29,4 11,2 

N2ʈ3ʂ2 2,00 0,66 1,46 12,5 2,2 29,8 11,3 

N3ʈ3ʂ1 2,13 0,68 1,47 13,3 1,7 28,3 10,8 

N3ʈ3ʂ3 2,18 0,71 1,53 13,6 2,1 30,1 11,0 

ʅʘʚʦʟ+NPK 2,10 0,62 1,50 13,1 2,3 30,1 10,8 

ʈʘʩʯʝʪʥʳʡ 2,24 0,72 1,54 14,0 2,2 30,3 11,6 

 



                           ʀɿɺɽʉʊʀʗ ˉ 52(4) 2015 çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  23 

ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ ʩʫʭʦʡ ʤʘʩʩʝ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ, ʢʫʢʫʨʫʟʳ ʫʚʝʣʠʯʠʚʘʣʦʩʴ 

ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʜʦʟ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ NPK. ʅʘʠʙʦʣʴʰʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʥʘʨʫʞʝʥʦ ʚ ʩʝʥʝ ʚʘʨʠʘʥʪʦʚ N
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 ʠ ʨʘʩʯʝʪʥʦʛʦ - 2,18-22,4% ʘʟʦʪʘ, 0,71-1,72% ʬʦʩʬʦʨʘ ʠ 1,53-

1,54% ʢʘʣʠʷ ʧʨʦʪʠʚ 1,71; 0,45 ʠ 1,31% ʥʘ ʢʦʥʪʨʦʣʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʙʠʦʤʘʩʩʝ ʢʣʝʚʝʨʘ ʥʘ ʚʩʝʭ ʫʜʦʙʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴ, 

ʧʨʠʯʝʤ ʦʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʝʥʠʶ ʜʦʟʳ ʘʟʦʪʘ ʚ ʩʦʩʪʘʚʝ NPK. ʊʘʢ, 

ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʧʨʦʪʝʠʥʘ 10,7% ʥʘ ʢʦʥʪʨʦʣʝ, ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʪʨʦʡʥʦʡ ʜʦʟʦʡ NPK ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʩʪʘʚʠʣ 13,6%, ʘ ʥʘ ʨʘʩʯʝʪʥʦʤ 14,0%. ʇʦʚʳʰʝʥʠʝ ʙʝʣʢʦʚʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʪʯʘʪʢʠ. ʅʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʢʣʝʚʝʨʘ ʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʜʝʡʩʪʚʠʝ ʦʢʘʟʘʣʠ ʚʩʝ ʚʘʨʠʘʥʪʳ ʚʥʝʩʝʥʠʷ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʭʦʪʷ ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ 

ʢʦʥʪʨʦʣʝʤ ʙʳʣʦ ʥʝ ʚʩʝʛʜʘ ʟʥʘʯʠʪʝʣʴʥʳʤ. ʃʫʯʰʠʤ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʙʳʣ ʨʘʩʯʝʪʥʳʡ ʚʘʨʠʘʥʪ, 

ʧʨʝʚʳʩʠʚʰʠʡ ʢʦʥʪʨʦʣʴ ʚ 1,5 ʨʘʟʘ. ʇʦ ʚʩʝʤ ʫʜʦʙʨʝʥʥʳʤ ʚʘʨʠʘʥʪʘʤ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʙʳʣʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤ, ʦʥʦ ʥʘʭʦʜʠʣʦʩʴ ʚ ʠʥʪʝʨʚʘʣʝ 10,3-11,6%, ʘ ʨʘʟʣʠʯʠʷ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʘʥʘʣʠʟʘ. 

ʋʜʦʙʨʝʥʠʷ ʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ (ʪʘʙʣ. 3). 
 

ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ,  

% ʢ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ 

 
ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʝʣ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʚ ʩʦʩʪʘʚʝ ʚʥʦʩʠʤʦʛʦ ʫʜʦʙʨʝʥʠʷ. ʊʘʢ, ʚ ʟʝʨʥʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ 

ʧʦʚʳʰʘʣʦʩʴ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʜʦʟʳ ʘʟʦʪʥʦʛʦ ʫʜʦʙʨʝʥʠʷ. ʋʚʝʣʠʯʝʥʠʝ ʜʦʟ ʬʦʩʬʦʨʘ ʠ ʦʩʦʙʝʥʥʦ 

ʢʘʣʠʷ ʩʥʠʞʘʣʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʦʙʥʘʨʫʞʝʥʦ ʚ ʟʝʨʥʝ ʚʘʨʠʘʥʪʦʚ 
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ʠ ʨʘʩʯʝʪʥʦʛʦ ï 2,67-2,69%, ʧʨʦʪʠʚ 2,28% ʥʘ ʢʦʥʪʨʦʣʝ. ʆʜʥʦʩʪʦʨʦʥʥʝʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʟʳ 

ʬʦʩʬʦʨʘ ʚ ʩʦʩʪʘʚʝ Nʈʂ ʫʚʝʣʠʯʠʣʦ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʟʝʨʥʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʤʝʥʝʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ï ʫʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ʢʘʣʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ʘʟʦʪʘ ʥʘ ʥʝʛʦ ʥʝ ʚʣʠʷʣʦ. ʇʨʘʢʪʠʯʝʩʢʠ 

ʦʜʠʥʘʢʦʚʳʤ ʙʳʣʦ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ ʟʝʨʥʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʚʩʝʤ ʫʜʦʙʨʝʥʥʳʤ ʚʘʨʠʘʥʪʘʤ 

(ʢʦʣʝʙʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 0,50-0,56%). 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʧʦʚʳʰʘʣʦʩʴ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʜʦʟʳ ʘʟʦʪʘ ʚ ʩʦʩʪʘʚʝ NPK, ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʦʜʠʥʘʨʥʦʡ ʜʦʟʳ - ʥʘ 0,68; ʜʚʦʡʥʦʡ - 1,02; ʪʨʦʡʥʦʡ - 2,22% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʦ 

ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʪʝʠʥʘ ʚʘʨʠʘʥʪ ʥʘʚʦʟ+Nʈʂ ʧʨʝʚʦʩʭʦʜʠʣ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʚʘʨʠʘʥʪ N
2
ʈ

2
ʂ

2
 ʥʘ 0,45%. 

ʅʘ ʫʜʦʙʨʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʠ ʢʣʝʪʯʘʪʢʠ ʚ ʟʝʨʥʝ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʃʠʰʴ ʚʘʨʠʘʥʪ ʥʘʚʦʟ+Nʈʂ ʧʨʝʚʳʰʘʣ ʢʦʥʪʨʦʣʴ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʥʘ 0,2%. ʇʦ 

ʚʣʠʷʥʠʶ ʫʜʦʙʨʝʥʠʡ ʥʘ ʟʦʣʴʥʦʩʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ɺʘʨʠʘʥʪ N ʈ2ʆ5 ʂ2ʆ ʇʨʦʪʝʠʥ ɾʠʨ ʂʣʝʪʯʘʪʢʘ ɿʦʣʘ 

ʂʦʥʪʨʦʣʴ 2,28 0,77 0,50 13,00 2,11 3,53 2,15 

N1ʈ1ʂ1 2,40 0,83 0,51 13,68 1,86 3,49 2,16 

N2ʈ1ʂ1 2,46 0,87 0,51 14,02 1,83 3,52 2,13 

N1ʈ2ʂ1 2,39 0,91 0,52 13,62 1,92 3,61 2,17 

N2ʈ2ʂ1 2,56 0,91 0,51 14,59 1,94 3,58 2,17 

N2ʈ2ʂ2 2,51 0,94 0,55 14,31 1,99 3,62 2,20 

N3ʈ2ʂ1 2,63 0,88 0,52 14,99 1,91 3,55 2,18 

N3ʈ2ʂ2 2,61 0,89 0,54 14,88 1,93 3,60 2,19 

N2ʈ3ʂ1 2,54 0,96 0,53 14,48 2,04 3,64 2,20 

N2ʈ3ʂ2 2,53 0,95 0,55 14,42 2,09 3,57 2,21 

N3ʈ3ʂ1 2,66 0,93 0,53 15,16 1,89 3,60 2,20 

N3ʈ3ʂ3 2,67 0,92 0,56 15,22 1,86 3,62 2,25 

ʅʘʚʦʟ + NPK 2,59 0,91 0,54 14,76 2,13 3,65 2,18 

ʈʘʩʯʝʪʥʳʡ 2,69 0,93 0,53 15,33 1,90 3,49 2,24 
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ʋʜʦʙʨʝʥʠʷ ʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ (ʪʘʙʣ. 4). 
ʊʘʙʣʠʮʘ 4 ï ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ,  

% ʢ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ 

 
ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʟʝʨʥʝ ʢʫʢʫʨʫʟʳ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʜʦʟʳ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚ 

ʩʦʩʪʘʚʝ NPK. ʅʘʠʙʦʣʴʰʝʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʟʝʨʥʝ ʚʘʨʠʘʥʪʦʚ N
3
ʈ

3
ʂ

3
 ʠ ʨʘʩʯʝʪʥʦʛʦ - 

1,67-1,68% ʧʨʦʪʠʚ 1,39% ʥʘ ʢʦʥʪʨʦʣʝ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʬʦʩʬʦʨʘ ʚ ʟʝʨʥʝ ʚʩʝ ʫʜʦʙʨʝʥʥʳʝ ʚʘʨʠʘʥʪʳ 

ʧʨʝʚʳʩʠʣʠ ʢʦʥʪʨʦʣʴ ʥʘ 0,06-0,12%. ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ ʟʝʨʥʝ ʤʘʢʩʠʤʘʣʴʥʳʤ ʙʳʣʦ ʥʘ ʨʘʩʯʝʪʥʦʤ 

ʚʘʨʠʘʥʪʝ, ʧʨʝʚʳʩʠʚʰʠʤ ʢʦʥʪʨʦʣʴ ʥʘ 0,09 %.  

ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʪʝʠʥʘ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʦʜʝʨʞʘʥʠʶ ʘʟʦʪʘ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʦʥʦ ʙʳʣʦ ʥʘ ʨʘʩʯʝʪʥʦʤ ʚʘʨʠʘʥʪʝ, ʥʘ 1,81 % ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʷ. ʇʨʠʤʝʥʝʥʠʝ ʩʨʝʜʥʠʭ ʠ ʚʳʩʦʢʠʭ ʜʦʟ 

ʫʜʦʙʨʝʥʠʡ ʚʳʟʚʘʣʦ ʪʝʥʜʝʥʮʠʶ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʠ ʢʣʝʪʯʘʪʢʠ ʚ ʟʝʨʥʝ ʢʫʢʫʨʫʟʳ. ʃʠʰʴ 

ʚʘʨʠʘʥʪʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʜʦʟʘʤʠ NPK ʧʨʝʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴ ʥʘ 0,03-0,06%. ʅʘʠʙʦʣʴʰʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʳ ʚ ʟʝʨʥʝ ʦʪʣʠʯʘʣʠʩʴ ʚʘʨʠʘʥʪʳ N
3
ʈ

3
ʂ

3
, N

3
ʈ

2
ʂ

2
 ʠ N

1
ʈ

1
ʂ

1 
- 1,53-1,54 % ʧʨʠ 1,16 % ʥʘ 

ʢʦʥʪʨʦʣʝ. ʅʘ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʥʘʠʣʫʯʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʠ ʥʝʚʳʩʦʢʠʝ ʜʦʟʳ ʫʜʦʙʨʝʥʠʷ, ʘ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟ NPK ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʥʠʞʝʥʠʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ɺʳʚʦʜʳ 

1. ʋʜʦʙʨʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʦʣʝʚʦʤ 

ʩʝʚʦʦʙʦʨʦʪʝ ʦʙʝʩʧʝʯʠʣʠ ʧʨʠʨʦʩʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʚʝʥʘ ʩʝʚʦʦʙʦʨʦʪʘ 1,50-3,85 ʪ/ʛʘ ʟ.ʝ. (47,0-

120,3%). ʅʘʠʙʦʣʴʰʫʶ ʩʨʝʜʥʝʛʦʜʦʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʚʝʥʘ - 7,05 ʪ/ʛʘ ʟ.ʝ., ʧʨʠʨʦʩʪ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ - 3,85 ʪ/ʛʘ ʠʣʠ 120,3%, ʦʙʝʩʧʝʯʠʣʠ ʨʘʩʯʝʪʥʳʝ ʜʦʟʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ: 

N
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 (ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ). 

ʆʨʛʘʥʦʤʠʥʝʨʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ ʠʤʝʣʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʤʠʥʝʨʘʣʴʥʦʡ, ʦʙʝʩʧʝʯʠʚ 

ʜʦʩʪʦʚʝʨʥʳʡ ʧʨʠʨʦʩʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 0,32 ʪ/ʛʘ ʟ.ʝ. ʠʣʠ 11,3%.  

2. ʋʜʦʙʨʝʥʠʷ ʫʣʫʯʰʘʣʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʘ ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. 

ʅʘʠʣʫʯʰʠʤ ʦʢʘʟʘʣʩʷ ʨʘʩʯʝʪʥʳʡ ʚʘʨʠʘʥʪ, ʧʦʟʚʦʣʠʚʰʠʡ ʧʦʚʳʩʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʩʫʭʦʡ 

ʤʘʩʩʝ ʢʣʝʚʝʨʘ ʥʘ 3,2%, ʟʝʨʥʝ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ - 2,5%, ʟʝʨʥʝ ʢʫʢʫʨʫʟʳ - 1,8% ʠ ʞʠʨʘ ʚ ʩʝʥʝ ʢʣʝʚʝʨʘ 

ʥʘ 1,4%. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʂʘʥʫʢʦʚ ɿ.ʊ., ɼʟʘʥʘʛʦʚ ʉ.ʍ., ɹʘʩʠʝʚ ɸ.ɽ., ʃʘʟʘʨʦʚ ʊ.ʂ. ɺʣʠʷʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ʥʘ ʯʝʨʥʦʟʝʤʝ 

ɺʘʨʠʘʥʪ N ʈ2ʆ5 ʂ2ʆ ʇʨʦʪʝʠʥ ɾʠʨ ʂʣʝʪʯʘʪʢʘ ɿʦʣʘ ʂʨʘʭʤʘʣ 

ʂʦʥʪʨʦʣʴ 1,39 0,66 0,40 8,78 4,19 3,50 1,16 64,1 

N1ʈ1ʂ1 1,52 0,72 0,46 9,26 4,25 3,11 1,54 67,4 

N2ʈ1ʂ1 1,55 0,73 0,45 9,25 4,22 3,27 1,48 67,2 

N1ʈ2ʂ1 1,54 0,75 0,44 9,19 4,24 3,22 1,46 67,6 

N2ʈ2ʂ1 1,56 0,74 0,46 9,31 4,10 3,34 1,48 67,0 

N2ʈ2ʂ2 1,56 0,75 0,48 9,31 3,81 3,59 1,51 66,0 

N3ʈ2ʂ1 1,60 0,75 0,45 9,55 3,73 3,45 1,46 65,2 

N3ʈ2ʂ2 1,64 0,76 0,48 9,79 3,82 3,50 1,53 62,6 

N2ʈ3ʂ1 1,55 0,76 0,44 9,25 3,65 3,61 1,51 66,3 

N2ʈ3ʂ2 1,56 0,78 0,48 9,31 3,79 3,52 1,47 64,6 

N3ʈ3ʂ1 1,65 0,77 0,46 9,85 3,72 3,63 1,48 62,8 

N3ʈ3ʂ3 1,67 0,78 0,47 9,97 3,68 3,59 1,45 62,3 

ʅʘʚʦʟ+NʈK 1,53 0,73 0,47 9,13 3,66 3,47 1,52 66,3 

ʈʘʩʯʝʪʥʳʡ 1,68 0,78 0,49 10,03 3,73 3,66 1,51 59,68 
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B.V. Gagiev, Z.T. Kanukov, T.K. Lazarov, S.Kh. Dzanagov. INFLUENCE OF FERTILIZERS ON 

LINK PRODUCTIVITY OF FIELD CROP ROTATION AND THE QUALITY INDICATORS OF 

FIELD CROPS IN THE FOREST STEPPE ZONE OF NORTH OSSETIAïALANIA.  

 

Studies conducted in long stationary field experiment on leached chernozem of forest-steppe zone in North 

Ossetia showed that in the link of field crop rotation: red clover, winter wheat, corn for grain as a result of long 

systematic application of fertilizers calculated doses of mineral fertilizers: N
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(corn for grain) provided the highest average productivity level - 7,05 t/ha, productivity increase ï 

3,85 t/ha, or 120,3%. The effect of increased doses of individual elements in the composition of NPK can be 

identified: in the first place together nitrogen and phosphorus ï increase 0,94-1,72 t/ha (62,7-114,4%), the second ï 

nitrogen ï the increase 0,62 t/ha (41,2%), the third - phosphorus separately ï the increase 0,35-0,40 t/ha (16,5-

23,5%). Organic-mineral fertilizer system had the advantage over the mineral, providing a significant increase in 

productivity by 0,32 t/ha or 11,3%. The use of fertilizers in the calculated doses allowed us to increase the protein 

content in the dry matter of clover 3,2%, in winter wheat grain ï 2,5%, in corn grain ï 1,8% and fat in the clover hay 

1,5 times. Increase of protein content in green mass of clover, winter wheat grain and corn grain was accompanied 

by the decrease in fiber content. In fertilized variants tended to reduce the content of fat and fibre in grain of winter 

wheat and corn. On the influence of the fertilizers on the ash content the trend is not identified. On all the fertilized 

variants the ash content was practically the same, and the differences were within the limit of the analysis error. 

Organic-mineral fertilization system allowed to increase the protein content in grain of winter wheat by 0,45%. On 

the starch content in corn grain, the best impact had low fertilizer doses and with increasing doses of NPK was 

observed the decrease in its content. 

 
Key words: leached chernozem, field crop rotation, fertilizers, clover, winter wheat, corn for grain, 

nitrogen, phosphorus, potassium, manure, yielding capacity, quality, protein, fat, starch, fiber, ash, nature, 

gluten, vitreousness. 
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ʈɸɿʄɽʈʓ ʀ ɸʂʊʀɺʅʆʉʊʔ ʉʀʄɹʀʆʊʀʏɽʉʂʆɻʆ ɸʇʇɸʈɸʊɸ  

ʇʆʉɽɺʆɺ ʂʃɽɺɽʈɸ ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ɺʓʉʆʂʆɻʆʈʅʓʍ ʐʊɸʄʄʆɺ 

ʂʃʋɹɽʅʔʂʆɺʓʍ ɹɸʂʊɽʈʀʁ 
 

ɺ III ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷïɸʣʘʥʠʷ ʥʘ ʚʳʱʝʣʦʯʝʥʥʳʭ 

ʯʝʨʥʦʟʝʤʘʭ ʠʟʫʯʝʥʘ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Rhizobium, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʢʣʝʚʝʨʘ ʙʦʣʝʝ ʧʦʣʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ ʚʳʩʦʢʦʛʦʨʥʳʤʠ 

ʰʪʘʤʤʘʤʠ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ, ʧʦʣʫʯʝʥʥʳʤʠ ʠʟ ʨʠʟʦʩʬʝʨʳ ʢʦʨʥʝʡ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʥʘ ʚʳʩʦʪʘʭ 1600 ʠ 2000 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʐʪʘʤʤʳ ʙʘʢʪʝʨʠʡ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʢ ʙʦʣʝʝ ʩʫʨʦʚʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ï ʚʳʩʦʢʦʛʦʨʴʶ, ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʚʥʠʥʥʳʤʠ ʰʪʘʤʤʘʤʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʨʘʥʥʝʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʢʣʝʚʝʨʘ. 

ɸʢʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʠʟʦʙʠʡ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʘʩʩʳ ʢʣʫʙʝʥʴʢʦʚ, 

ʨʘʟʤʝʨʦʚ ʦʙʱʝʛʦ ʠ ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ. ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ʙʦʣʝʝ ʧʦʣʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʠʥʦʢʫʣʷʮʠʠ 

ʩʝʤʷʥ ʚʳʩʦʢʦʛʦʨʥʳʤʠ ʰʪʘʤʤʘʤʠ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ, ʧʦʣʫʯʝʥʥʳʤʠ ʠʟ ʨʠʟʦʩʬʝʨʳ ʢʣʝʚʝʨʘ ʩ 

ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ 1600 ʠ 2000 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ (ʙʦʣʝʝ 380 ʰʪʫʢ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ ʩ ʤʘʩʩʦʡ ʙʦʣʝʝ 115 ʢʛ/ʛʘ, 

ʨʘʟʤʝʨʳ ʦʙʱʝʛʦ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 17 ʪʳʩ. ʝʜʠʥʠʮ ʩ ʜʦʣʝʡ ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʚ ʥʝʤ ʜʦ 95,3%) ʬʦʨʤʠʨʫʶʪʩʷ ʫ ʧʦʩʝʚʦʚ, ʩʝʤʝʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ ʠʥʦʢʫʣʠʨʦʚʘʥʳ ʰʪʘʤʤʘʤʠ 

ʨʠʟʦʙʠʡ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ (1600 ʠ 2000 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ). ʂʦʣʠʯʝʩʪʚʦ 

ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ ʚʦʟʜʫʭʘ ʚ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 160 ʢʛ/ʛʘ ʠ ʙʦʣʝʝ, ʯʪʦ ʚ 1,44-1,56 ʨʘʟ 

ʧʨʝʚʦʩʭʦʜʠʪ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʳʭ ʘʙʦʨʠʛʝʥʥʳʭ ʨʘʩ 

ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʟʦʪʬʠʢʩʘʮʠʷ, ʢʣʫʙʝʥʴʢʦʚʳʝ ʙʘʢʪʝʨʠʠ, ʩʠʤʙʠʦʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʰʪʘʤʤ, 

ʨʠʟʦʪʦʨʬʠʥ, ʠʥʦʢʫʣʷʮʠʷ, ʢʣʝʚʝʨ, ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʄʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪʤʝʯʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʘʢʪʠʚʥʦʩʪʴ ʙʦʙʦʚʦ-ʨʠʟʦʙʠʘʣʴʥʦʛʦ ʩʠʤʙʠʦʟʘ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʢʣʫʙʝʥʴʢʦʚʳʭ 

ʙʘʢʪʝʨʠʡ ʨʦʜʘ Rhizobium. ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʵʪʦʤ ʚʳʜʝʣʷʶʪ ʥʘʣʠʯʠʝ 

ʚʠʨʫʣʝʥʪʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʰʪʘʤʤʘ ʨʠʟʦʙʠʡ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʨʝʘʢʮʠʶ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʠ ʥʝʢʦʪʦʨʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʜʨ. 

[1, 2, 3]. 

ʅʘ ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʈʉʆïɸʣʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ III ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʦʜʥʠʤ 

ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʢʣʝʚʝʨʘ, ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʚ ʨʠʟʦʩʬʝʨʥʦʡ ʯʘʩʪʠ ʚʠʨʫʣʝʥʪʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʰʪʘʤʤʘ ʨʠʟʦʙʠʡ [1]. ɺʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʠʟʦʙʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤʫ ʧʝʨʠʦʜʫ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, ʧʦʚʳʰʝʥʠʶ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʠʤʙʠʦʟʘ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʫʚʝʣʠʯʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ ʧʦʩʝʚʘʤʠ ʢʣʝʚʝʨʘ. ʇʦʩʣʝ ʫʙʦʨʢʠ ʙʦʙʦʚʦʡ 

ʢʫʣʴʪʫʨʳ ʚ ʧʦʯʚʝ ʦʩʪʘʸʪʩʷ ʩ ʢʦʨʥʝʚʳʤʠ ʠ ʧʦʞʥʠʚʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʦʛʦ ʘʟʦʪʘ, ʣʝʛʢʦʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʢʫʣʴʪʫʨʳ. ʋʢʘʟʘʥʥʳʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʘʶʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʥʦ ʠ ʧʦʚʳʰʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʦʣʫʯʘʝʤʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [2, 3]. 

ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʝʪ ʩʚʝʜʝʥʠʡ ʦʙ ʘʢʪʠʚʥʦʩʪʠ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ, ʦʙʠʪʘʶʱʠʭ ʚ 

ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʫʩʣʦʚʠʷʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʚʝʜʝʥʠʷ ʦʙ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʦʚ 

ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ, ʦʙʠʪʘʶʱʠʭ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʢʘʭ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʳʷʚʣʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʈʉʆïɸʣʘʥʠʷ ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʦʛʦ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʰʪʘʤʤʘ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Rhizobium ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ.  
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ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ (2013, 2014, 2015 ʛʛ.) ʥʘ 

ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʦʧʳʪʥʦ-ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ ɻʦʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 5,2-5,5% (ʧʦ ʊʶʨʠʥʫ), 

ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ 52-65 ʤʛ (ʧʦ ʊʶʨʠʥʫ-ʂʦʥʦʥʦʚʦʡ) ï ʧʦʚʳʰʝʥʥʦʝ, ʨʅ
ʩʦʣ

 5,4-5,7, 

ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 161-170 ʤʛ/ʢʛ (ʧʦ ʏʠʨʠʢʦʚʫ) ï ʚʳʩʦʢʦʝ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 

148-161 ʤʛ/ʢʛ ʧʦʯʚʳ (ʧʦ ʏʠʨʠʢʦʚʫ) ï ʚʳʩʦʢʦʝ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʠʩʴ ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ ʨʘʡʦʥʠʨʦʚʘʥʥʦʛʦ ʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ 

ʨʝʛʠʦʥʝ ʩʦʨʪʘ ɼʘʨʴʷʣ, ʘ ʪʘʢʞʝ ʤʝʩʪʥʳʝ ʨʘʩʳ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Rhizobium. ʐʪʘʤʤʳ 

ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʠʟ ʨʠʟʦʩʬʝʨʳ ʢʦʨʥʝʡ ʜʠʢʦʨʘʩʪʫʱʝʛʦ 

ʢʣʝʚʝʨʘ, ʦʙʠʪʘʶʱʝʛʦ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʢʘʭ ʚ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ: 130 

ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ï II ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʨʘʡʦʥ (ʩ. ʊʨʦʠʮʢʦʝ, ʄʦʟʜʦʢʩʢʠʡ ʨʘʡʦʥ), 520 ʤ 

ʥ.ʫ.ʤ. ï III ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʨʘʡʦʥ (ʩ. ɸʣʭʘʥʯʫʨʪ, ʇʨʠʛʦʨʦʜʥʳʡ ʨʘʡʦʥ), 1000 ʤ ʥ.ʫ.ʤ. ï ʛʦʨʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ (ʩ. ɺʝʨʭʥʷʷ ʉʘʥʠʙʘ, ʇʨʠʛʦʨʦʜʥʳʡ ʨʘʡʦʥ), 1600 ʤ ʥ.ʫ.ʤ. ï ʛʦʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷ 

(ʩ. ʃʘʤʘʨʜʦʥ, ʇʨʠʛʦʨʦʜʥʳʡ ʨʘʡʦʥ) ʠ 2000 ʤ ʥ.ʫ.ʤ. ï ʛʦʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷ (ʩ. ʊʠʙ, ɸʣʘʛʠʨʩʢʠʡ 

ʨʘʡʦʥ). 

ʇʦʩʝʚ ʩʝʤʷʥ ʢʣʝʚʝʨʘ ʢʘʢ ʚ 2013, ʪʘʢ ʠ ʚ 2014 ʛʦʜʫ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ï 3-5 ʤʘʷ. 

ʀʥʦʢʫʣʷʮʠʶ ʩʝʤʷʥ ʧʨʦʚʦʜʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠʟ ʨʘʩʯʝʪʘ 300 ʛ ʨʠʟʦʪʦʨʬʠʥʘ 

ʥʘ ʛʝʢʪʘʨʥʫʶ ʥʦʨʤʫ ʩʝʤʷʥ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʣʠʧʘʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʦʜʫ ʚ ʥʦʨʤʝ 3% ʦʪ ʤʘʩʩʳ 

ʩʝʤʷʥ. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 18 ʤ2 (5ʭ3,6), ʨʘʟʤʝʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ï ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ, ʧʦʚʪʦʨʥʦʩʪʴ 

ʦʧʳʪʘ 4-ʭ ʢʨʘʪʥʘʷ.  

ʇʦʢʘʟʘʪʝʣʠ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠʟʫʯʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʇʦʩʳʧʘʥʦʚʘ ɻ.ʉ.: 

- ʜʣʷ ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʘʩʩʳ ʢʣʫʙʝʥʴʢʦʚ ʚʳʢʘʧʳʚʘʣʠ ʨʘʩʪʝʥʠʷ ʤʝʪʦʜʦʤ ʤʦʥʦʣʠʪʦʚ, 

ʦʪʤʳʚʘʣʠ ʠ ʚʳʩʫʰʠʚʘʣʠ ʢʦʨʥʠ, ʦʪʜʝʣʷʣʠ ʢʣʫʙʝʥʴʢʠ ʠ ʚʝʣʠ ʫʯʝʪ ʘʢʪʠʚʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ 

ʣʝʛʦʛʣʦʙʠʥ, ʠ ʥʝʘʢʪʠʚʥʳʭ ʢʣʫʙʝʥʴʢʦʚ; 

- ʦʙʨʘʟʦʚʘʥʠʝ ʣʝʛʦʛʣʦʙʠʥʘ ʦʪʤʝʯʘʣʠ ʧʨʠ ʧʦʢʨʘʩʥʝʥʠʠ ʢʣʫʙʝʥʴʢʦʚ, ʪʦ ʝʩʪʴ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʚ ʥʠʭ 

ʦʩʦʙʦʛʦ ʢʨʘʩʥʦʛʦ ʧʠʛʤʝʥʪʘ; 

- ʦʙʨʘʟʦʚʘʥʠʝ ʭʦʣʝʛʣʦʙʠʥʘ ʦʪʤʝʯʘʣʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʢʨʘʩʢʠ ʢʣʫʙʝʥʴʢʦʚ ʩ ʢʨʘʩʥʦʚʘʪʦʛʦ ʥʘ 

ʟʝʣʝʥʦʚʘʪʳʡ; 

- ʦʪʤʠʨʘʥʠʝ ʢʣʫʙʝʥʴʢʦʚ ʦʪʤʝʯʘʣʠ ʧʨʠ ʧʦʣʥʦʤ ʠʭ ʦʙʝʩʮʚʝʯʠʚʘʥʠʠ (ʧʦʙʝʣʝʥʠʠ); 

- ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʱʝʛʦ ʠ ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʟʦʚ ʫʯʠʪʳʚʘʣʠ ʧʦ ʧʝʨʠʦʜʫ ʜʥʝʡ ʞʠʟʥʠ 

ʢʣʫʙʝʥʴʢʦʚ ʩ ʣʝʛʦʛʣʦʙʠʥʦʤ ʠ ʭʦʣʝʛʣʦʙʠʥʦʤ; 

- ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʛʦ ʠ ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ 

ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ ʦʧʨʝʜʝʣʷʣʠ ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ. 

ʉʭʝʤʘ ʦʧʳʪʘ: 

1. ʂʦʥʪʨʦʣʴ ï ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʠʟ ʤʝʩʪʥʳʭ ʨʘʩ 

ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ (ʩ. ɸʣʭʘʥʯʫʨʪ ï 520 ʤ ʥ.ʫ.ʤ.). 

2. ʐʪʘʤʤ-130 ï ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʠʟ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ, 

ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʚʳʩʦʪʝ 130 ʤ ʥ.ʫ.ʤ. 

3. ʐʪʘʤʤ-1000 ï ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʠʟ ʢʣʫʙʝʥʴʢʦʚʳʭ 

ʙʘʢʪʝʨʠʡ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʚʳʩʦʪʝ 1000 ʤ ʥ.ʫ.ʤ. 

4. ʐʪʘʤʤ-1600 ï ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʠʟ ʢʣʫʙʝʥʴʢʦʚʳʭ 

ʙʘʢʪʝʨʠʡ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʚʳʩʦʪʝ 1600 ʤ ʥ.ʫ.ʤ. 

5. ʐʪʘʤʤ-2000 ï ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʠʟ ʢʣʫʙʝʥʴʢʦʚʳʭ 

ʙʘʢʪʝʨʠʡ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʚʳʩʦʪʝ 2000 ʤ ʥ.ʫ.ʤ. 

6. ʐʪʘʤʤ 340ʙ ï ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʟʘʚʦʜʩʢʠʤ ʰʪʘʤʤʦʤ ʨʠʟʦʪʦʨʬʠʥʘ ʤʘʨʢʠ 340ʙ (ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʜʠʥʘʤʠʢʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʢʣʝʚʝʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʘ ʨʠʟʦʙʠʡ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ, ʢʘʢ ʚ ʛʦʜ ʧʦʩʝʚʘ, ʪʘʢ ʠ ʚʦ ʚʪʦʨʦʡ ʛʦʜ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ. ʂ ʪʨʝʪʴʝʤʫ ʛʦʜʫ ʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʩʝʚʘʤʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʟʘʤʝʪʥʦ ʥʠʚʝʣʠʨʦʚʘʣʠʩʴ. 

ɼʘʪʳ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʨʘʟʣʠʯʘʣʠʩʴ ʜʦ 5-

6 ʜʥʝʡ. ʊʘʢ, ʚ 2013 ʛʦʜʫ ʧʝʨʚʳʝ ʢʣʫʙʝʥʴʢʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʥʘ 15-ʡ ʜʝʥʴ, ʚ 

ʚʘʨʠʘʥʪʝ ʐʪʘʤʤ-130 ï ʥʘ ʜʝʥʴ ʧʦʟʞʝ, ʚʘʨʠʘʥʪʳ ʐʪʘʤʤ-1000 ʠ ʟʘʚʦʜʩʢʦʡ ʰʪʘʤʤ 340ʙ ʫʩʢʦʨʠʣʠ 

ʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ 2-3 ʜʥʷ, ʘ ʚʳʩʦʢʦʛʦʨʥʳʝ ʰʪʘʤʤʳ (1600 ʠ 2000) ï ʥʘ 4-5 ʜʥʝʡ. ɸʥʘʣʦʛʠʯʥʘʷ 
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ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʦʧʳʪʘ ʦʪʤʝʯʝʥʘ ʠ ʚ ʧʦʩʝʚʘʭ 2014 ʛʦʜʘ, ʦʜʥʘʢʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʢʣʫʙʝʥʴʢʦʚ ʟʘʪʷʥʫʣʦʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 1-2 ʜʥʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2013 ʛʦʜʦʤ. ʇʨʠʯʠʥʦʡ ʵʪʦʤʫ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʧʦʩʣʫʞʠʣʠ ʙʦʣʝʝ ʟʘʩʫʰʣʠʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 2014 ʛʦʜʘ. 

ɺ 2014 ʛʦʜʫ, ʥʘ ʚʪʦʨʦʡ ʛʦʜ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ ʢʣʝʚʝʨʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʢʣʫʙʝʥʴʢʦʚ ʥʘʯʘʣʦʩʴ 15 

ʘʧʨʝʣʷ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʚʥʠʥʥʳʭ ʰʪʘʤʤʦʚ ʨʠʟʦʙʠʡ (ʢʦʥʪʨʦʣʴ ʠ ʐʪʘʤʤ-130). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʛʦʨʥʳʭ ʰʪʘʤʤʦʚ, ʘ ʪʘʢʞʝ ʟʘʚʦʜʩʢʦʛʦ ʰʪʘʤʤʘ 340ʙ ʫʩʢʦʨʠʣʦ ʧʦʷʚʣʝʥʠʝ 

ʢʣʫʙʝʥʴʢʦʚ ʥʘ 4-7 ʜʥʝʡ. ɺ 2015 ʛʦʜʫ, ʚ ʧʦʩʝʚʘʭ ʚʪʦʨʦʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ, ʢʣʫʙʝʥʴʢʠ 

ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ʵʪʠ ʞʝ ʩʨʦʢʠ, ʘ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʩʦʩʪʘʚʣʷʣʠ 3-5 ʜʥʝʡ. 

ʅʘʣʠʯʠʝ ʚ ʢʣʫʙʝʥʴʢʘʭ ʣʝʛʦʛʣʦʙʠʥʘ (ʃʙ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʘʟʦʪʬʠʢʩʘʮʠʠ, ʘ ʧʝʨʝʭʦʜ ʣʝʛʦʛʣʦʙʠʥʘ ʚ ʭʦʣʝʛʣʦʙʠʥ (ʍʙ) ï ʦ ʧʨʝʢʨʘʱʝʥʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʳʩʦʢʦʛʦʨʥʳʭ 

ʰʪʘʤʤʦʚ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ (1600 ʠ 2000 ʤ ʥ.ʫ.ʤ.) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʚʥʠʥʥʳʤʠ ʰʪʘʤʤʘʤʠ (520 

ʠ 130 ʤʝʪʨʦʚ ʥ.ʫ.ʤ.). ɿʘʚʦʜʩʢʦʡ ʰʪʘʤʤ 340ʙ ʠ ʚʳʩʦʢʦʛʦʨʥʳʡ ʐʪʘʤʤ-1000 ʟʘʥʠʤʘʣʠ 

ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʦʪʤʝʯʝʥʥʳʤʠ ʚʳʰʝ ʛʨʫʧʧʘʤʠ ʰʪʘʤʤʦʚ. 

ɺʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʦʙʨʘʟʦʚʘʥʠʝ ʣʝʛʦʛʣʦʙʠʥʘ ʚ ʢʣʫʙʝʥʴʢʘʭ ʦʪʤʝʯʘʣʦʩʴ ʥʘ 2-3 ʜʝʥʴ ʧʦʩʣʝ 

ʠʭ ʧʦʷʚʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʫ ʚʳʩʦʢʦʛʦʨʥʳʭ ʰʪʘʤʤʦʚ ʦʥʦ ʥʘʯʠʥʘʣʦʩʴ ʥʘ 3-7 ʜʥʝʡ ʨʘʥʴʰʝ ʚ ʨʘʟʥʳʝ 

ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʚʥʠʥʥʳʤʠ ʰʪʘʤʤʘʤʠ. ʇʝʨʝʭʦʜ ʣʝʛʦʛʣʦʙʠʥʘ ʚ ʭʦʣʝʛʣʦʙʠʥ 

ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʝʣ ʦʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʰʪʘʤʤʦʚ. ɺʳʩʦʢʦʛʦʨʥʳʝ ʰʪʘʤʤʳ (1000, 

1600 ʠ 2000 ʤʝʪʨʦʚ ʥ.ʫ.ʤ.), ʦʪʣʠʯʘʶʱʠʝʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʭʦʣʦʜʦʩʪʦʡʢʦʩʪʴʶ, ʧʦʟʚʦʣʷʣʠ ʜʦʣʴʰʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʬʠʢʩʠʨʦʚʘʪʴ ʘʟʦʪ ʠʟ ʘʪʤʦʩʬʝʨʳ. 

ʆʪʤʠʨʘʥʠʝ ʢʣʫʙʝʥʴʢʦʚ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ 4-7 ʜʝʥʴ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚ ʥʠʭ 

ʭʦʣʝʛʣʦʙʠʥʘ. 

ʇʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʢʣʫʙʝʥʴʢʦʚ ʩ ʣʝʛʦʛʣʦʙʠʥʦʤ ʠ ʙʝʟ ʥʝʛʦ, ʩʫʜʷʪ ʦ ʧʝʨʠʦʜʝ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʢʣʫʙʝʥʴʢʦʚʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʨʦʜʘ Rhizobium ʠ 

ʙʦʙʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ (ʦʙʱʠʡ ʠ ʘʢʪʠʚʥʳʡ ʩʠʤʙʠʦʟʳ) (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʱʝʛʦ ʠ ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʟʦʚ ʢʣʝʚʝʨʘ (ʜʥʝʡ) 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʘ ʨʠʟʦʪʦʨʬʠʥʘ 

 
ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʥʘʠʤʝʥʴʰʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʫ ʨʘʚʥʠʥʥʳʭ ʰʪʘʤʤʦʚ. ɺ ʧʝʨʚʳʝ ʜʚʘ ʛʦʜʘ 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʨʦʣʴ ʐʪʘʤʤ 130 ʐʪʘʤʤ 1000 ʐʪʘʤʤ 1600 ʐʪʘʤʤ 2000 ʐʪʘʤʤ 340ʙ 

ɻʦʜ ʧʦʩʝʚʘ 

2013 

ɸʢʪʠʚʥʳʡ ʩʠʤʙʠʦʟ 135 134 143 148 148 143 

ʆʙʱʠʡ ʩʠʤʙʠʦʟ 145 142 153 159 160 153 

2014 

ɸʢʪʠʚʥʳʡ ʩʠʤʙʠʦʟ 128 128 135 140 140 138 

ʆʙʱʠʡ ʩʠʤʙʠʦʟ 138 138 144 148 148 144 

ɺʪʦʨʦʡ ʛʦʜ ʞʠʟʥʠ 

2014 

ɸʢʪʠʚʥʳʡ ʩʠʤʙʠʦʟ 170 170 179 182 182 176 

ʆʙʱʠʡ ʩʠʤʙʠʦʟ 179 178 187 191 191 185 

2015 

ɸʢʪʠʚʥʳʡ ʩʠʤʙʠʦʟ 128 128 131 133 133 131 

ʆʙʱʠʡ ʩʠʤʙʠʦʟ 130 130 133 135 135 133 

ʊʨʝʪʠʡ ʛʦʜ ʞʠʟʥʠ 

2015 

ɸʢʪʠʚʥʳʡ ʩʠʤʙʠʦʟ 128 128 130 131 131 129 

ʆʙʱʠʡ ʩʠʤʙʠʦʟ 130 130 132 133 133 131 
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ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ, ʚ ʚʘʨʠʘʥʪʝ ʩ ʟʘʚʦʜʩʢʠʤ ʰʪʘʤʤʦʤ 340ʙ ʠ ʚʘʨʠʘʥʪʝ ʐʪʘʤʤ-1000, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʱʝʛʦ ʠ ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʟʦʚ ʥʘ 6-10 ʜʥʝʡ ʙʳʣʘ ʙʦʣʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʄʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʪʣʠʯʠʣʠʩʴ ʰʪʘʤʤʳ ʩ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ 1600 ʠ 2000 ʤʝʪʨʦʚ ʥ.ʫ.ʤ. 

ʅʘ ʪʨʝʪʠʡ ʛʦʜ ʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʝʚʘʤʠ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʙʳʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʤʝʪʥʳ (1-3 ʜʥʷ), ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʢʘʰʠʚʘʥʠʝʤ ʧʦʩʝʚʦʚ ʢʣʝʚʝʨʘ ʠ ʧʦʜʛʦʪʦʚʢʦʡ 

ʧʦʯʚʳ ʧʦʜ ʧʦʩʣʝʜʫʶʱʫʶ ʢʫʣʴʪʫʨʫ. 

ʈʘʟʤʝʨʳ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʢʣʝʚʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʘʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ. 

ʇʦʷʚʣʝʥʠʝ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʦʪʤʝʯʘʣʠ ʫʞʝ ʚ ʬʘʟʫ 

ʪʨʝʪʴʝʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ, ʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 25 ʜʦ 42 ʰʪ./ʨʘʩʪ. ʂ ʬʘʟʝ ʩʪʝʙʣʝʚʘʥʠʷ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 82-294 ʰʪ/.ʨʘʩʪ. ʚ ʛʦʜ ʧʦʩʝʚʘ ʠ ʜʦ 156-285 ʰʪ./ʨʘʩʪ. ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ 

ʛʦʜʳ ʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʝʚʘʤʠ. ɺ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ï ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʠʭ ʯʠʩʣʦ ʜʦʩʪʠʛʘʣʦ ʩʚʦʝʛʦ 

ʤʘʢʩʠʤʫʤʘ ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʫʢʦʩʘ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ ʩʦʢʨʘʱʘʝʪʩʷ. ʕʪʦ 

ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʪʦʛʦ, ʯʪʦ ʧʨʝʢʨʘʱʘʝʪʩʷ ʦʪʪʦʢ ʫʛʣʝʚʦʜʦʚ ʦʪ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʢ ʢʦʨʥʷʤ ʠ ʯʘʩʪʴ 

ʢʣʫʙʝʥʴʢʦʚ ʦʪʤʠʨʘʝʪ. ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʧʦʩʣʝ ʫʢʦʩʘ ʟʘʤʝʪʥʦ ʥʠʚʝʣʠʨʫʶʪʩʷ. ɺ 

ʧʦʩʣʝʜʫʶʱʝʤ, ʥʘʯʠʥʘʷ ʦʪ ʬʘʟʳ ʦʪʨʘʩʪʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ ʚʥʦʚʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʜʦʩʪʠʛʘʷ 

ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ ʢ ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ ï ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ ï ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ.  

ʇʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʢʣʫʙʝʥʴʢʦʚ ʜʘʸʪ ʥʝʧʦʣʥʳʝ ʩʚʝʜʝʥʠʷ ʨʘʟʤʝʨʘʤ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʪʘʢ ʢʘʢ ʨʘʟʥʳʝ ʰʪʘʤʤʳ ʙʘʢʪʝʨʠʡ ʦʙʨʘʟʫʶʪ ʢʣʫʙʝʥʴʢʠ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ. ʊʘʢʞʝ ʚ 

ʢʣʫʙʝʥʴʢʘʭ ʩʦʜʝʨʞʠʪʩʷ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ ʠ ʣʝʛʦʛʣʦʙʠʥʘ. ʇʦʵʪʦʤʫ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʢʣʫʙʝʥʴʢʦʚ ʚʘʨʠʘʥʪʳ ʦʧʳʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʩʨʘʚʥʠʚʘʪʴ ʧʦ ʠʭ ʤʘʩʩʝ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 2, ʚ ʥʘʯʘʣʴʥʳʝ ʬʘʟʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ 

ʦʧʳʪʘ ʨʘʟʣʠʯʠʷ ʤʝʥʝʝ ʩʫʱʝʩʪʚʝʥʥʳ. ɺ ʬʘʟʫ 3-ʛʦ ʪʨʦʡʯʘʪʦʛʦ ʣʠʩʪʘ ʠ ʚ ʬʘʟʳ ʦʪʨʘʩʪʘʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʚʘʨʠʘʥʪʘʭ ʐʪʘʤʤ-1600 ʠ ʐʪʘʤʤ-2000 ʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʦ ʤʘʩʩʝ ʢʣʫʙʝʥʴʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1,36 

ʨʘʟʘ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʢʣʝʚʝʨʘ ʨʘʟʣʠʯʠʷ ʧʦ ʤʘʩʩʝ ʢʣʫʙʝʥʴʢʦʚ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʠ ʢ ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ ʚʘʨʠʘʥʪʳ ʐʪʘʤʤ-1600 ʠ ʐʪʘʤʤ-2000 ʧʨʝʚʦʩʭʦʜʷʪ 

ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʚ 1,30-1,74 ʨʘʟʘ. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʢʘʟʘʪʝʣʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʘʩʩʳ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʢʦʨʥʷʭ ʢʣʝʚʝʨʘ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʨʘʟʤʝʨʳ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʰʪʘʤʤʦʚ ʨʠʟʦʙʠʡ. 

ʊʘʢ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʝʥʴʢʦʚ ï ʙʦʣʝʝ 380 ʰʪ./ʨʘʩʪ. ʠ ʤʘʩʩʘ ʢʣʫʙʝʥʴʢʦʚ ï ʙʦʣʝʝ 115 

ʢʛ/ʛʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʧʦʩʝʚʘʭ, ʩʝʤʝʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ ʠʥʦʢʫʣʠʨʦʚʘʥʳ ʰʪʘʤʤʘʤʠ ʨʠʟʦʙʠʡ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ï 1600 ʠ 2000 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʛʣʘʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʢʘʢ 

ʦʪʤʝʯʘʶʪ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʷʚʣʷʶʪʩʷ ʨʘʟʤʝʨʳ ʦʙʱʝʛʦ ʠ ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ (ʆʉʇ ʠ ɸʉʇ). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3, ʥʘʠʤʝʥʴʰʠʝ ʩʠʤʙʠʦʪʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʘʣʳ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʫ ʨʘʩʪʝʥʠʡ ʢʣʝʚʝʨʘ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʠ ʩʦʩʪʘʚʠʣʠ 4,4-7,7 ʪʳʩ. ʝʜʠʥʠʮ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ ʆʉʇ ʠ 4,1-7,3 ʪʳʩ. ʝʜʠʥʠʮ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ɸʉʇ. 

ʅʘ ʚʪʦʨʦʡ ʛʦʜ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ ʨʘʟʤʝʨʳ ɸʉʇ ʠ ʆʉʇ ʚʳʨʦʩʣʠ ʧʨʠʤʝʨʥʦ ʚ 2,5 ʨʘʟʘ, ʯʪʦ ʩʚʷʟʘʥʦ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʘʩʩʳ ʢʣʫʙʝʥʴʢʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʘʢʪʠʚʥʳʭ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ. 

ɺ 2015 ʛʦʜʫ ʧʦʢʘʟʘʪʝʣʠ ʆʉʇ ʠ ɸʉʇ ʧʦʩʝʚʦʚ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʛʦʜʦʚ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʣʠ ʧʦʢʘʟʘʪʝʣʷʤ 2014 ʛʦʜʘ. ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʵʪʦʤʫ ï ʨʘʥʥʝʝ (ʧʦʩʣʝ 2-ʛʦ ʫʢʦʩʘ) 

ʜʠʩʢʦʚʘʥʠʝ ʠ ʚʩʧʘʰʢʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʭʦʟʷʡʩʪʚʝ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʢ ʧʦʩʝʚʫ ʧʦʩʣʝʜʫʶʱʝʡ 

ʢʫʣʴʪʫʨʳ.  

ɸʥʘʣʠʟʠʨʫʷ ʨʘʟʤʝʨʳ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʧʦʩʝʚʦʚ ʢʣʝʚʝʨʘ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʠʭ ʨʘʟʤʝʨʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʦʩʝʚʘʭ ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʩ 

ʠʥʦʢʫʣʷʮʠʝʡ ʩʝʤʷʥ ʚʳʩʦʢʦʛʦʨʥʳʤʠ ʰʪʘʤʤʘʤʠ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ. ʇʨʠ ʵʪʦʤ ʨʘʟʤʝʨʳ ʆʉʇ 

ʜʦʩʪʠʛʘʶʪ 17 ʪʳʩ. ʝʜʠʥʠʮ, ʘ ʜʦʣʷ ɸʉʇ ʚ ʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 95,3%. 

ʀʪʦʛʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ ï 

ʢʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ. 
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ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʤʘʩʩʳ ʘʢʪʠʚʥʳʭ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʢʦʨʥʷʭ ʢʣʝʚʝʨʘ (ʢʛ/ʛʘ)  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʘ ʨʠʟʦʪʦʨʬʠʥʘ 

 
 

ʌʘʟʘ ʨʘʟʚʠʪʠʷ  

ʣʶʮʝʨʥʳ 
ʂʦʥʪʨʦʣʴ ʐʪʘʤʤ 130 ʐʪʘʤʤ 1000 

ʐʪʘʤʤ  

1600 

ʐʪʘʤʤ  

2000 

ʐʪʘʤʤ  

340ʙ 
ʅʉʈ05 

ɻʦʜ ʧʦʩʝʚʘ 

2013 

3-ʡ ʪʨʦʡʯʘʪʳʡ ʣʠʩʪ 5,0 5,0 5,6 6,8 6,8 5,6  

ʉʪʝʙʣʝʚʘʥʠʝ  16,4 16,4 35,0 37,8 39,4 33,8  

ʅʘʯ. ʮʚʝʪʝʥʠʷ ï ʫʢʦʩ  32,4 34,6 47,8 55,6 55,2 48,8 2,6 

ʆʪʨʘʩʪʘʥʠʝ 20,8 20,6 27,8 29,4 30,0 28,8  

ʉʪʝʙʣʝʚʘʥʠʝ  38,0 37,6 47,6 49,6 49,0 45,2  

2014 

3-ʡ ʪʨʦʡʯʘʪʳʡ ʣʠʩʪ 6,2 6,2 7,4 8,4 8,4 8,4  

ʉʪʝʙʣʝʚʘʥʠʝ  21,4 19,8 36,6 39,0 41,2 39,4  

ʅʘʯ. ʮʚʝʪʝʥʠʷ ï ʫʢʦʩ  38,8 40,2 59,8 64,2 67,4 59,2 2,8 

ʆʪʨʘʩʪʘʥʠʝ 25,4 25,4 28,2 31,0 32,8 28,6  

ʉʪʝʙʣʝʚʘʥʠʝ  49,0 51,2 56,0 58,8 57,6 54,4  

ɺʪʦʨʦʡ ʛʦʜ ʞʠʟʥʠ 

2014 

ʆʪʨʘʩʪʘʥʠʝ 29,7 29,4 33,3 40,8 41,4 39,0  

ʉʪʝʙʣʝʚʘʥʠʝ  53,7 51,0 71,4 80,7 82,5 75,9  

ʅʘʯ. ʮʚʝʪʝʥʠʷ ï ʫʢʦʩ  79,5 75,6 93,6 107,1 108,3 101,7 4,1 

ʆʪʨʘʩʪʘʥʠʝ 37,8 37,2 44,7 51,9 52,5 49,2  

ʉʪʝʙʣʝʚʘʥʠʝ  49,2 48,0 58,8 69,0 71,1 65,7  

ʅʘʯ. ʮʚʝʪʝʥʠʷ ï ʫʢʦʩ  69,0 67,2 79,2 91,5 92,1 87,3 3,3 

ʆʪʨʘʩʪʘʥʠʝ 41,4 40,8 49,8 56,4 55,8 53,4  

ʉʪʝʙʣʝʚʘʥʠʝ  46,8 46,2 53,7 62,7 61,5 60,0  

2015 

ʆʪʨʘʩʪʘʥʠʝ 36,9 36,3 42,3 50,7 50,7 42,0  

ʉʪʝʙʣʝʚʘʥʠʝ  62,1 58,5 69,3 82,2 85,5 77,1  

ʅʘʯ. ʮʚʝʪʝʥʠʷ ï ʫʢʦʩ  89,4 84,0 95,4 112,5 115,8 97,8 4,6 

ʆʪʨʘʩʪʘʥʠʝ 48,6 47,7 51,6 57,9 59,7 53,4  

ʉʪʝʙʣʝʚʘʥʠʝ  59,4 58,8 67,8 77,4 78,9 70,8  

ʅʘʯ. ʮʚʝʪʝʥʠʷ ï ʫʢʦʩ  75,3 70,8 82,2 92,4 96,0 85,2 3,4 

ʆʪʨʘʩʪʘʥʠʝ 50,4 51,3 60,6 63,3 67,2 62,7  

ʉʪʝʙʣʝʚʘʥʠʝ  56,4 56,4 68,4 75,3 76,8 69,6  

ʊʨʝʪʠʡ ʛʦʜ ʞʠʟʥʠ ï 2015 

ʆʪʨʘʩʪʘʥʠʝ 28,8 27,3 31,8 36,0 37,2 34,5  

ʉʪʝʙʣʝʚʘʥʠʝ  57,0 55,5 59,4 65,4 69,0 60,6  

ʅʘʯ. ʮʚʝʪʝʥʠʷ ï ʫʢʦʩ  82,2 79,5 84,9 93,6 94,2 86,1 2,5 

ʆʪʨʘʩʪʘʥʠʝ 37,8 39,3 41,7 43,2 45,6 41,4  

ʉʪʝʙʣʝʚʘʥʠʝ  59,4 57,9 68,4 78,0 79,8 72,3  

ʅʘʯ. ʮʚʝʪʝʥʠʷ ï ʫʢʦʩ  73,8 72,6 78,6 86,7 88,2 81,3 2,2 
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ʊʘʙʣʠʮʘ 3 ï ɺʝʣʠʯʠʥʘ ʦʙʱʝʛʦ ʠ ʘʢʪʠʚʥʦʛʦ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʣʝʚʝʨʘ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʘ ʨʠʟʦʪʦʨʬʠʥʘ  

(ʢʛʜʥʝʡ/ʛʘ) 

 

 
ʈʠʩ. 1. ʂʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ ʚʦʟʜʫʭʘ ʩʠʤʙʠʦʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ ʢʣʝʚʝʨʘ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʘ ʨʠʟʦʪʦʨʬʠʥʘ, ʢʛ/ʛʘ (ʩʨʝʜʥʝʝ ʟʘ 2013ï2015 ʛʛ.). 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʨʠʩʫʥʢʘ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ ʚʳʩʦʢʦʛʦʨʥʳʤʠ ʰʪʘʤʤʘʤʠ 

ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʠʟʦʩʬʝʨʳ ʢʦʨʥʝʡ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʥʘ 

ʚʳʩʦʪʝ 1600 ʠ 2000 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʂʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ ʚʦʟʜʫʭʘ ʚ ʵʪʠʭ 

ʚʘʨʠʘʥʪʘʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 160 ʢʛ/ʛʘ ʠ ʙʦʣʝʝ, ʯʪʦ ʚ 1,44-1,56 ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦʢʘʟʘʪʝʣʠ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʳʭ ʘʙʦʨʠʛʝʥʥʳʭ ʨʘʩ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ. 

ʐʪʘʤʤ ʩ ʚʳʩʦʪʳ 1000 ʤʝʪʨʦʚ ʥ.ʫ.ʤ. ʠ ʟʘʚʦʜʩʢʦʡ ʰʪʘʤʤ 340ʙ ʧʨʝʚʟʦʰʣʠ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ ʥʘ 

20-27%, ʘ ʐʪʘʤʤ-130 ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʤʝʩʪʥʳʭ ʨʘʩ ʨʠʟʦʙʠʡ ʠ ʜʘʞʝ ʥʝʩʢʦʣʴʢʦ 

ʫʩʪʫʧʘʣ ʠʤ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺʳʚʦʜʳ 

1. ʐʪʘʤʤʳ ʙʘʢʪʝʨʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ 1600 ʠ 2000 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, 

ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʨʘʥʥʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʙʦʙʦʚʳʭ. ɺ ʧʝʨʚʳʡ ʛʦʜ 

ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ ʢʣʝʚʝʨʘ ʧʝʨʠʦʜ ʘʢʪʠʚʥʳʭ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩʦʩʪʘʚʠʣ ʩʚʳʰʝ 140 

ʜʥʝʡ, ʘ ʚʦ ʚʪʦʨʦʡ ʛʦʜ ï ʩʚʳʰʝ 180 ʜʥʝʡ. 

ɻʦʜ ʞʠʟʥʠ ɻʦʜ ʂʦʥʪʨʦʣʴ ʐʪʘʤʤ 130 ʐʪʘʤʤ 1000 ʐʪʘʤʤ 1600 ʐʪʘʤʤ 2000 ʐʪʘʤʤ 340ʙ 

ʆʙʱʠʡ ʩʠʤʙʠʦʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ (ʆʉʇ) 

2013 4410 4400 6280 7130 7160 6260 
ɻʦʜ ʧʦʩʝʚʘ 

2014 5370 5210 6910 7600 7790 6830 

2014 11250 10760 14170 16630 16900 15290 
ɺʪʦʨʦʡ ʛ.ʞ. 

2015 9300 8840 10460 12300 12700 11000 

ʊʨʝʪʠʡ ʛ.ʞ. 2015 8850 8630 9610 10760 11010 9840 

ɸʢʪʠʚʥʳʡ ʩʠʤʙʠʦʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ (ɸʉʇ) 

2013 4140 4100 5870 6640 6620 5850 
ɻʦʜ ʧʦʩʝʚʘ 

2014 4980 4830 6480 7190 7360 6540 

2014 10680 10290 13560 15850 16110 14540 
ɺʪʦʨʦʡ ʛ.ʞ. 

2015 9160 8710 10300 12120 12510 10840 

ʊʨʝʪʠʡ ʛ.ʞ. 2015 8720 8500 9470 10600 10850 9690 
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2. ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ (ʙʦʣʝʝ 380 ʰʪʫʢ 

ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʨʘʩʪʝʥʠʝ ʠ ʤʘʩʩʦʡ ʙʦʣʝʝ 115 ʢʛ/ʛʘ) ʬʦʨʤʠʨʫʶʪʩʷ ʫ ʧʦʩʝʚʦʚ, ʩʝʤʝʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʠʥʦʢʫʣʠʨʦʚʘʥʳ ʰʪʘʤʤʘʤʠ ʨʠʟʦʙʠʡ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ (1600 ʠ 2000 ʤʝʪʨʦʚ 

ʥ.ʫ.ʤ.). 

3. ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ʙʦʣʝʝ ʧʦʣʥʦ 

ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ ʚʳʩʦʢʦʛʦʨʥʳʤʠ ʰʪʘʤʤʘʤʠ ʢʣʫʙʝʥʴʢʦʚʳʭ 

ʙʘʢʪʝʨʠʡ, ʧʦʣʫʯʝʥʥʳʤʠ ʠʟ ʨʠʟʦʩʬʝʨʳ ʢʣʝʚʝʨʘ ʩ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ 1600 ʠ 2000 ʤʝʪʨʦʚ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ. ʂʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ ʚʦʟʜʫʭʘ ʚ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 160 

ʢʛ/ʛʘ ʠ ʙʦʣʝʝ, ʯʪʦ ʚ 1,44-1,56 ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʩʪʥʳʭ ʘʙʦʨʠʛʝʥʥʳʭ ʨʘʩ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ. 
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V.P. Tsotsieva, N.O. Bʦlatati, A.Kh. Kozirev. THE SIZE AND ACTIVITY OF SYMBIOTIC 

APPARATUS OF CLOVER CROPS WHEN USING HIGH -MOUNTAIN STRAINS OF NODULE 

BACTERIA.  
 

The activity of nodule bacteria strains of the Rhizobium genus, obtained in different conditions of vertical 

zonality is studied in the III agro-climatic area of the Republic of North Ossetia-Alania on leached chernozems. It is 

shown that the biological potential of the symbiotic system of clover is realized more fully when pre-sowing 

inoculation of seeds with high-mountain strains of nodule bacteria obtained from the rhizosphere of red clover roots 

that grows at altitudes of 1600 and 2000 meters above sea level. Strains of bacteria that are adapted to harsher 

environmental conditions ï high mountains, have high competitiveness and in comparison with lowland strains 

provide more early formation and longer functioning of clover symbiotic apparatus. The activity of the rhizobia 

leads to the formation of a greater number and mass of nodules, the size of the total and active symbiotic potential. 

The maximum size of clover symbiotic apparatus (over 380 pieces of nodules per plant with a mass of 115 kg/ha, 

the size of the overall symbiotic potential of 17 thousand units with a share of active symbiotic potential in it to 

95,3%) are formed in the crops which seeds were inoculated with strains of rhizobia obtained in high mountains 

(1600 and 2000 meters above sea level). Quantity of fixed nitrogen of the air in these cases can reach 160 kg/ha and 

more that 1,44-1,56 times greater than in the control variant with local aboriginal races of nodule bacteria. 

 

Key words: nitrogen fixation, nodule bacteria, symbiotic apparatus, strain, risotorphine, inoculation, 
clover, vertical zonality. 
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ɸʜʠʥʴʷʝʚ ʕ.ɼ. 

 

ɺʃʀʗʅʀɽ ʈɸɿʃʀʏʅʓʍ ʈɽɾʀʄʆɺ ɺʓʇɸʉɸ ʆɺɽʎ ʅɸ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ 

 ʀ ʂɸʏɽʉʊɺʆ ʂʆʈʄɸ ɺ ʉʋɹɸʃʔʇʀʁʉʂʆʄ ʇʆʗʉɽ ʉɽɺɽʈʅʆʁ ʆʉɽʊʀʀ 
 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʛʦʨʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʴʷʭ ʥʘ ʚʳʩʦʪʝ 1500ï1600 ʤ ʥ.ʫ.ʤ. ʥʘ ʩʢʣʦʥʘʭ 7ʦ 

ï 14ʦ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʙʦʪʘʥʠʯʝʩʢʠʡ ʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʧʘʩʪʙʠʱʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʠ ʠʟʤʝʥʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʨʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʦʚ ʚʳʧʘʩʘ ʦʚʝʮ. ʇʨʠʚʝʜʝʥ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʩʦʩʪʘʚ ʠ ʚʘʣʦʚʦʡ ʚʳʭʦʜ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚʘʣʦʚʦʡ ʠ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʷʭ ʥʘʛʨʫʟʢʠ ʚʳʧʘʩʘ (1/15, 2/10, 3/5) ʠʟʤʝʥʝʥʠʡ ʫʨʦʞʘʡʥʦʩʪʠ ʥʝ ʦʪʤʝʯʝʥʦ (0,02-0,24 

ʪ/ʛʘ), ʘ ʧʨʠ ʨʝʞʠʤʘʭ - 2/15, 3/10, 3/15 - ʦʥʠ ʯʨʝʟʤʝʨʥʳ ʠ ʥʝʜʦʧʫʩʪʠʤʳ (ʩʥʠʞʝʥʠʝ ʥʘ 0,42ï3,06 ʪ/ʛʘ). 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ ʧʘʩʪʙʠʱʥʦʛʦ ʢʦʨʤʘ ʩʦʜʝʨʞʘʣʦ 13,24 % ʧʨʦʪʝʠʥʘ, 3,30% ʞʠʨʘ, 28,18% ʢʣʝʪʯʘʪʢʠ, 

47,98% ɹʕɺ ʠ 7,30% ʟʦʣʳ. ʀʥʪʝʥʩʠʚʥʳʡ ʚʳʧʘʩ ʠʟʤʝʥʷʣ ʢʘʯʝʩʪʚʦ ʪʨʘʚʦʩʪʦʷ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ, 

ʩʥʠʞʘʷ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʥʘ 0,11% ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʷ ʜʦʣʶ ʢʣʝʪʯʘʪʢʠ ʥʘ 0,12-0,80%, ʞʠʨʘ 

ʥʘ 0,02-0,11% ʠ ʟʦʣʳ ʥʘ 0,03-0,12%. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʦʜʥʦʤ ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ ʥʘ ʢʦʥʪʨʦʣʝ 

ʩʦʜʝʨʞʘʣʦʩʴ 18,51 ʄɼʞ ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠ 9,1 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʧʦʢʘʟʘʪʝʣʝ ʦʙʤʝʥʥʦʩʪʠ 

51,4%. ʇʨʠ ʚʳʧʘʩʝ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʦʠʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ. ɺʘʣʦʚʦʡ ʩʙʦʨ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʟʘʚʠʩʝʣ ʦʪ ʨʝʞʠʤʘ ʚʳʧʘʩʘ. ʅʘ ʢʦʥʪʨʦʣʝ ʦʥ ʩʦʩʪʘʚʠʣ: ʧʨʦʪʝʠʥʘ - 5,75 ʮ/ʛʘ, ʞʠʨʘ ï 

1,43, ʢʣʝʪʯʘʪʢʠ ï 12,23, ɹʕɺ ï 20,83 ʠ 3,17 ʮ/ʛʘ ʟʦʣʳ. ʇʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʚʳʧʘʩʘ (1/5 ʠ 1/10) ʦʥ 

ʫʚʝʣʠʯʠʚʘʣʩʷ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʭʦʜʘ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʥʘ 3,26-3,63 ʮ/ʛʘ, ʧʝʨʝʚʘʨʠʤʦʛʦ 

ʥʘ 0,37-0,46 ʮ/ʛʘ, ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ 8,62-9,09 ɻɼʞ/ʛʘ, ʦʙʤʝʥʥʦʡ ï ʥʘ 4,35-4,68 ɻɼʞ/ʛʘ., ʘ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʳʭ (3/10 ʠ 3/15) ï ʩʥʠʞʘʣʩʷ ʥʘ 4,26-9,52 ʮ/ʛʘ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ, ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 

0,70-1,76 ʮ/ʛʘ, ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ï ʥʘ 9,17-22,35 ɻɼʞ/ʛʘ, ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ï 5,10-11,89 ɻɼʞ/ʛʘ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʞʠʤʳ ʚʳʧʘʩʘ, ʙʦʪʘʥʠʯʝʩʢʠʡ ʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʪʨʘʚʦʩʪʦʷ, ʧʣʦʪʥʦʩʪʴ 

ʪʨʘʚʦʩʪʦʷ, ʧʨʦʪʝʠʥ, ʞʠʨ, ʢʣʝʪʯʘʪʢʘ, ɹʕɺ, ʟʦʣʘ, ʧʠʪʘʪʝʣʴʥʘʷ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ 

ʢʦʨʤʘ, ʚʘʣʦʚʦʡ ʩʙʦʨ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

ʅʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ - 5,7 ʤʣʥ. ʛʘ ʦʧʘʩʥʳʭ ʚ ʵʨʦʟʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʟʝʤʝʣʴ, ʘ ʵʨʦʜʠʨʦʚʘʥʥʳʭ 

- 7 ʤʣʥ. ʛʘ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʵʨʦʟʠʷ ʧʦʯʚ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʛʜʝ 

90% ʧʣʦʱʘʜʝʡ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʣʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʳ ʨʘʟʨʫʰʝʥʠʶ (ʀʚʘʥʦʚ ɸ.ʃ., 2001; 

ɸʜʠʥʴʷʝʚ ʕ.ɼ., 2014). 

ʆʙʩʣʝʜʦʚʘʥʠʷ ʛʦʨʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ 80-85% ʠʭ ʪʝʨʨʠʪʦʨʠʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʜʝʛʨʘʜʘʮʠʠ: 50,7% ʧʘʩʪʙʠʱ ʷʚʣʷʶʪʩʷ ʩʙʠʪʳʤʠ, 52,8% - 

ʟʘʢʫʩʪʘʨʝʥʦ, 90,7% ï ʟʘʢʘʤʝʥʝʥʦ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ, 95,4% ï ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʵʨʦʜʠʨʦʚʘʥʦ, 

100% ï ʟʘʩʦʨʝʥʦ ʚʨʝʜʥʳʤʠ ʠ ʷʜʦʚʠʪʳʤʠ ʪʨʘʚʘʤʠ (ɹʫʜʫʥ ɸ.ʉ., 1994). ʕʪʦ ʷʚʠʣʦʩʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʧʨʠʝʤʦʚ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʦʪʯʫʞʜʝʥʠʷ ʪʨʘʚʦʩʪʦʝʚ ʩʝʥʦʢʦʩʥʦ-ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ 

(ɸʜʠʥʴʷʝʚ ʕ.ɼ., ʉʘʫʪʠʝʚ ʂ.ʄ., 2008; ɸʜʠʥʴʷʝʚ ʕ.ɼ., 2013, 2015). 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʳʩʦʪʝ 1500-1600 ʤ ʥ.ʫ.ʤ. ʥʘ ʩʢʣʦʥʘʭ 7ʦ ï 14ʦ. ʈʝʣʴʝʬ 

ʤʝʩʪʥʦʩʪʠ ʛʦʨʠʩʪʳʡ, ʩʠʣʴʥʦ ʧʝʨʝʩʝʯʝʥʥʳʡ ʩʧʫʩʢʘʶʱʠʤʠʩʷ ʩ ʛʦʨ ʧʨʠʪʦʢʘʤʠ ʨ. ʊʝʨʝʢ. ʂʣʠʤʘʪ - 

ʫʤʝʨʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ - 5,9ʦʉ. ɿʠʤʘ ʧʨʦʜʦʣʞʘʝʪʩʷ 

118 ʜʥʝʡ. ɺʝʩʥʘ ʥʘʩʪʫʧʘʝʪ ʚ ʢʦʥʮʝ ʤʘʨʪʘ. ʃʝʪʦ ʫʤʝʨʝʥʥʦ ʪʝʧʣʦʝ, ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠʶʣʷ ʠ ʘʚʛʫʩʪʘ - 

15ʦʉ. ʆʩʝʥʴ ʩʫʭʘʷ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ - 540 ʤʤ (ʚʝʩʥʦʡ - 166, ʣʝʪʦʤ ï 246, 

ʦʩʝʥʴʶ - 92 ʠ ʟʠʤʦʡ - 36 ʤʤ). ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʚ ʩʨʝʜʥʝʤ 154 ʜʥʷ. ʉʫʤʤʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ - 2370ʦʉ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʙʘʣʴʧʠʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʝʡ 

ʣʫʛʦʩʪʝʧʥʦʛʦ ʪʠʧʘ, ʚ ʢʦʪʦʨʦʤ ʜʦʤʠʥʠʨʫʶʪ: ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ ʠ ʩʪʝʧʥʘʷ, ʢʦʩʪʨʝʮ ʧʝʩʪʨʳʡ, 

ʦʚʩʷʥʠʮʘ ʦʚʝʯʴʷ ʠ ʧʝʩʪʨʘʷ, ʣʶʮʝʨʥʘ ʞʝʣʪʘʷ, ʣʷʜʚʝʥʝʮ ʨʦʛʘʪʳʡ, ʚʠʜʳ ʵʩʧʘʨʮʝʪʘ ʠ ʢʣʝʚʝʨʘ, 

ʙʦʨʱʝʚʠʢ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ, ʤʘʥʞʝʪʢʘ ʰʝʣʢʦʚʠʩʪʘʷ, ʧʦʜʦʨʦʞʥʠʢ ʩʢʘʣʴʥʳʡ ʠ ʜʨ. ʊʝʤ ʩʘʤʳʤ, 

ʪʨʘʚʦʩʪʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʡ. 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ - ʛʦʨʥʦ-ʣʫʛʦʚʘʷ ʩʫʙʘʣʴʧʠʡʩʢʘʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʜʨʝʩʚʳ - ʜʦ 30,5% ʠ ʢʠʩʣʦʡ ʨʝʘʢʮʠʝʡ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʨʅ=5,9). ʉʦʜʝʨʞʘʥʠʝ 

ʜʦʩʪʫʧʥʦʛʦ ʬʦʩʬʦʨʘ ʧʦʚʳʰʝʥʥʦʝ (10,6 ʤʛ), ʘ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ - ʚʳʩʦʢʦʝ (15,6 ʤʛ/100 ʛ ʧʦʯʚʳ). 
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ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʪʨʘʚʦʩʪʦʷ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʦʨʤʘ. ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʟʘʣʦʞʝʥ ʧʦʣʝʚʦʡ 

ʩʪʘʮʠʦʥʘʨʥʳʡ ʦʧʳʪ ʧʦ ʩʭʝʤʝ: 

            ɸ        ɺ  

ʆʜʥʦ ʩʪʨʘʚʣʠʚʘʥʠʝ     5 ʛʦʣ./ʛʘ   (ɸ
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1
)  
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2
)  

        15 ʛʦʣ./ʛʘ   (ɸ
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ɺ

3
)  

ɼʚʘ ʩʪʨʘʚʣʠʚʘʥʠʷ      5 ʛʦʣ./ʛʘ   (ɸ
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ʊʨʠ ʩʪʨʘʚʣʠʚʘʥʠʷ      5 ʛʦʣ./ʛʘ   (ɸ
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        10 ʛʦʣ./ʛʘ   (ɸ
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)  

        15 ʛʦʣ./ʛʘ   (ɸ
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3
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ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣ ʚʢʣʶʯʝʥ ʢʦʥʪʨʦʣʴ - ʙʝʟ ʩʪʨʘʚʣʠʚʘʥʠʠ ï St.  

ʌʦʨʤʘ ʜʝʣʷʥʢʠ ʧʨʷʤʦʫʛʦʣʴʥʘʷ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ 40 ʤ2 (5ʭ8 ʤ), ʫʯʝʪʥʘʷ - 24 ʤ2 (4ʭ6 ʤ). ɺʘʨʠʘʥʪʳ 

ʨʘʟʤʝʱʘʣʠʩʴ ʩʪʘʮʠʦʥʘʨʥʦ ʥʘ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʡ ʦʩʥʦʚʝ. ʐʠʨʠʥʘ ʟʘʱʠʪʥʳʭ ʧʦʣʦʩ: ʙʦʢʦʚʳʭ - 0,5 

ʤ, ʢʦʥʮʝʚʳʭ ï 1 ʤ. ʉʪʨʘʚʣʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʠʤʠʪʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʧʫʪʝʤ ʩʢʘʰʠʚʘʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʝʶ ʚʳʩʦʪʳ 15-20 ʩʤ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʢʘʪʳʚʘʥʠʝʤ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʪʢʦʤ ʚʝʩʦʤ 40 ʢʛ (ʩʨʝʜʥʠʡ ʚʝʩ ʦʚʮʳ).  

ʀʩʢʣʶʯʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʟʘʱʠʪʝ ʧʦʯʚ ʦʪ ʵʨʦʟʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʧʦʢʨʦʚʫ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʙʦʙʦʚʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʤ ʢʦʨʤʦʚʳʤ ʨʘʩʪʝʥʠʷʤ, ʟʣʘʢʠ ï ʢ ʭʦʨʦʰʠʤ, ʘ 

ʦʩʦʢʠ ʠ ʨʘʟʥʦʪʨʘʚʴʝ ï ʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʠ ʧʣʦʭʠʤ. ʅʘʰʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʣʫʛʦʚʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʪʨʘʚʦʩʪʦʡ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʢʘʢ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʡ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʛʨʫʧʧ 58:23:19, ʪʦ ʝʩʪʴ 

ʘʙʩʦʣʶʪʥʦʝ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʜʦʣʶ ʟʣʘʢʦʚ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʨʝʞʠʤʘ ʚʳʧʘʩʘ ʥʘ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʨʘʚʦʩʪʦʷ ʧʘʩʪʙʠʱʘ 

 
ɺʳʧʘʩ ʩʪʘʙʠʣʴʥʦ ʚʝʣ ʢ ʠʟʤʝʥʝʥʠʶ ʙʦʪʘʥʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʢʦʛʜʘ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʘʩʪʙʠʱ ʩʦʢʨʘʱʘʣʘʩʴ ʜʦʣʷ ʟʣʘʢʦʚʦʛʦ ʠ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʘ ʨʘʟʥʦʪʨʘʚʴʷ ʚʦʟʨʘʩʪʘʣʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʨʘʟʜʝʣʠʪʴ ʠʭ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʘ) ʧʨʠ ʨʝʞʠʤʝ ʚʳʧʘʩʘ ʚ ʧʨʝʜʝʣʘʭ 

ʜʦʧʫʩʪʠʤʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ (ɸ
1
ɺ

1
, ɸ

1
ɺ

2
, ɸ

1
ɺ

3
, ɸ

2
ɺ

1
) ʨʝʛʝʥʝʨʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʣʘʢʦʚ 

ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 1-7%, ʘ ʙʦʙʦʚʳʭ ï ʥʘ 3-5%; ʙ) ʩ ʧʣʦʪʥʳʤ ʚʳʧʘʩʦʤ (ɸ
2
ɺ

2
, ɸ

2
ɺ

3
, ɸ

3
ɺ

1
,) ʦʥʘ 

ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 10-14%, ʘ ʙʦʙʦʚʳʭ ï ʥʘ 6-12% ʠ ʚ) ʧʨʠ ʯʨʝʟʤʝʨʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ɸ
3
ɺ

2
, ɸ

3
ɺ

3
) - 

ʟʣʘʢʠ ʚʳʧʘʜʘʣʠ ʥʘ 18-19%, ʘ ʙʦʙʦʚʳʝ ï ʥʘ 14-16%. ʆʩʚʦʙʦʞʜʘʝʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘʥʠʤʘʣʠ 

ʤʘʣʦʮʝʥʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʥʦʪʨʘʚʴʷ. ʇʨʠ ʯʨʝʟʤʝʨʥʦʤ ʚʳʧʘʩʝ ʛʨʫʧʧʘ ʨʘʟʥʦʪʨʘʚʴʷ ʩʪʘʥʦʚʠʪʩʷ 

ʘʙʩʦʣʶʪʥʦʡ ʜʦʤʠʥʘʥʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʜʦʩʪʠʛʘʷ 51-54% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ, ʪʦ ʝʩʪʴ 

ʬʠʪʦʮʝʥʦʟ ʚʩʣʝʜʩʪʚʠʝ ʚʳʧʘʩʘ ʠʟʤʝʥʠʣʩʷ ʦʪ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʛʦ ʜʦ ʨʘʟʥʦʪʨʘʚʥʦ-

ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʛʦ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʥʘ ʚʘʨʠʘʥʪʝ (ɸ
3
ɺ

3
) ʜʦʣʷ ʟʣʘʢʦʚ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 3%, 

ʙʦʙʦʚʳʭ ï ʥʘ 5%, ʘ ʨʘʟʥʦʪʨʘʚʴʷ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 8%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʣʘʢʠ ʠ ʙʦʙʦʚʳʝ ʤʝʥʝʝ 

ʉʦʜʝʨʞʘʥʠʝ, % 
ɺʘʨʠʘʥʪʳ 

ʟʣʘʢʠ ʙʦʙʦʚʳʝ ʨʘʟʥʦʪʨʘʚʴʝ 

St 58 23 19 

(ɸ1ɺ1) 57 24 19 

(ɸ1ɺ2) 54 20 26 

(ɸ1ɺ3) 51 18 31 

(ɸ2ɺ1) 55 20 25 

(ɸ2ɺ2) 48 17 36 

(ɸ2ɺ3) 44 11 45 

(ɸ3ɺ1) 46 13 41 

(ɸ3ɺ2) 40 9 51 

(ɸ3ɺ3) 39 7 54 
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ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʚʳʧʘʩʫ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʧʘʩʘ 

ʩʢʦʪʘ. ʇʨʦʚʝʜʝʥʥʳʝ ʫʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʣʫʛ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʡ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʝʡ ʩʦʨʥʳʭ 

ʚʠʜʦʚ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ï 94 ʚʠʜʘ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 26 ʩʝʤʝʡʩʪʚʘʤ ʠ 83 ʨʦʜʘʤ. ʄʳ ʧʨʦʚʝʣʠ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʣʦʪʥʦʩʪʴʶ ʪʨʘʚʦʩʪʦʷ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʝʛʦ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʚʳʧʘʩʘ 

(ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʇʣʦʪʥʦʩʪʴʶ ʪʨʘʚʦʩʪʦʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʚʳʧʘʩʘ ʚ ʩʨ. ʟʘ 2011ï2013 ʛʛ. 

 (S
x
 = 18,6 ʰʪ./ʤ2, ʅʉʈ

0,5 
= 55 ʰʪ./ʤ2). 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʚʳʧʘʩʘ ʧʣʦʪʥʦʩʪʴ ʪʨʘʚʦʩʪʦʷ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ. ʊʘʢ, ʜʘʞʝ ʥʘ 

ʚʘʨʠʘʥʪʝ ɸ
1
ɺ

1
 ʦʥʘ ʫʤʝʥʴʰʠʣʘʩʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 64 ʰʪ./ʤ2, ʪ.ʝ. ʥʘ ʚʝʣʠʯʠʥʫ 

ʧʨʝʚʦʩʭʦʜʷʱʫʶ ʅʉʈ
0,5

 (55,0 ʰʪ./ʤ2). 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʚʳʧʘʩʘ ʝʱʝ ʙʦʣʴʰʝ ʧʦʜʘʚʣʷʝʪ ʨʝʛʝʥʝʨʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʪʨʘʚʦʩʪʦʷ. ʊʘʢ, 

ʧʨʠ ʚʳʧʘʩʝ (ɸ
3
ɺ

3
) ʧʣʦʪʥʦʩʪʴ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʠʣʘ 1854 ʰʪ./ʤ2, ʯʪʦ ʤʝʥʴʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 551 ʰʪ./ʤ2 

ʠʣʠ ʥʘ 22,9%. 

ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʪʨʘʚʦʩʪʦʷ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʚʣʠʷʶʱʝʝ ʥʘ ʚʝʣʠʯʠʥʫ 

ʵʨʦʟʠʠ (ʨʠʩ. 2). ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʨʘʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʧʘʩʘ ʠ 

ʣʠʰʴ ʪʦʣʴʢʦ ʧʨʠ ʨʝʞʠʤʝ ɸ
1
ɺ

1
 ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʦʢʘʟʘʣʦʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʥʝʜʦʢʘʟʫʝʤʳʤ. ʇʨʠ ʩʘʤʦʤ 

ʧʣʦʪʥʦʤ ʚʳʧʘʩʝ (ɸ
3
ɺ

3
) ʦʥʦ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 15%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʭʫʜʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ 

ʪʨʘʚʦʩʪʦʷ ʠ ʩʥʠʞʝʥʠʠ ʝʛʦ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʦʡ ʨʦʣʠ. 

 

 
ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʪʨʘʚʦʩʪʦʷ (%) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʚʳʧʘʩʘ,  

ʚ ʩʨ. ʟʘ 3 ʛ. ʰʪ./ʤ2 (S
x 
= 0,52%, ʅʉʈ

0,5 
= 1,6%). 

 

ɺʝʣʠʯʠʥʘ ʫʨʦʞʘʷ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʟʘʚʠʩʝʣʘ ʦʪ ʨʝʞʠʤʘ ʚʳʧʘʩʘ (ʪʘʙʣ. 2).  

ʇʨʠ ʤʘʣʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʧʘʩʘ (1/5, 1/10 ʠ 2/5) ʫʨʦʞʘʡ ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 136,4-145,0 

ʮ/ʛʘ ʠ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʢʦʥʪʨʦʣʷ. ʆʪʯʫʞʜʝʥʠʝ ʪʨʘʚʦʩʪʦʷ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʦʙʲʝʤʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʟʘ ʩʯʝʪ ʭʦʨʦʰʝʡ ʨʝʛʝʥʝʨʘʮʠʠ (ʦʪʘʚʥʦʩʪʠ) 

ʨʘʩʪʝʥʠʡ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʚʳʧʘʩʘ (1/15, 2/10 ʠ 3/5) ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʫʨʦʞʘʡʥʦʩʪʠ ʥʝ 

ʦʪʤʝʯʝʥʦ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 129,6-131,8 ʮ/ʛʘ ʩ ʦʪʢʣʦʥʝʥʠʝʤ ʦʪ ʢʦʥʪʨʦʣʷ 0,2-2,4 ʮ/ʛʘ, ʯʪʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʦʡ ʩʣʫʯʘʡʥʦʡ ʦʰʠʙʢʠ. 
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ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʧʘʩʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʪʨʘʚʦʩʪʦʷ 

 
ʅʘ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʪʨʘʚʣʠʚʘʥʠʝ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʛʦʜʠʡ. ʇʨʠ 

ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʧʘʩʝ (2/15, 3/10) ʫʨʦʞʘʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʥʠʟʠʣʩʷ ʥʘ 4,2-9,3 ʮ/ʛʘ ʠʣʠ ʥʘ 3,25-7,19%, 

ʘ ʧʨʠ ʯʨʝʟʤʝʨʥʦʤ - ʥʘ 30,6 ʮ/ʛʘ ʠʣʠ ʥʘ 23,65%. 

ʂʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʠ ʦʮʝʥʢʝ ʦʧʪʠʤʘʣʴʥʦʩʪʠ 

ʫʩʣʦʚʠʡ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʤʳ ʧʨʦʚʝʣʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʧʦ ʝʝ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ (ʪʘʙʣ. 3). 
 

ʊʘʙʣʠʮʘ 3 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʚʳʧʘʩʘ (ʩʨ. ʟʘ 3 ʛ.) 

 
ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʧʘʩʪʙʠʱʥʦʛʦ ʢʦʨʤʘ ʩʦʜʝʨʞʘʣʦ 13,24% 

ʧʨʦʪʝʠʥʘ, 3,30% ʞʠʨʘ, 28,18% ʢʣʝʪʯʘʪʢʠ, 47,98% ɹʕɺ ʠ 7,30% ʟʦʣʳ. ɺʳʧʘʩ ʩʪʘʙʠʣʴʥʦ ʠʟʤʝʥʷʣ 

ʢʘʯʝʩʪʚʦ ʪʨʘʚʦʩʪʦʷ, ʧʨʠʯʝʤ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ. ʋʤʝʥʴʰʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʥʘ 0,10-

1,11%, ʚʦʟʨʘʩʪʘʣʘ ʜʦʣʷ ʢʣʝʪʯʘʪʢʠ ʥʘ 0,12-0,89%, ʞʠʨʘ ʥʘ 0,02-0,11% ʠ ʟʦʣʳ ʥʘ 0,03-0,12%. 

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ ɹʕɺ ʦʩʪʘʚʘʣʘʩʴ ʧʦʯʪʠ ʩʪʘʙʠʣʴʥʦʡ ʠ ʪʦʣʴʢʦ ʧʨʠ ʨʝʞʠʤʝ ʚʳʧʘʩʘ 1/5 ʢʘʯʝʩʪʚʦ ʢʦʨʤʘ 

ʥʝʩʢʦʣʴʢʦ ʫʣʫʯʰʘʣʦʩʴ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʨʦʪʝʠʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʨʤʘ, 

ʘ ʩ ʨʦʩʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʪʯʘʪʢʠ ʢʦʨʤ ʛʨʫʙʝʝʪ ʠ ʝʛʦ ʧʦʝʜʘʝʤʦʩʪʴ ʩʥʠʞʘʝʪʩʷ. ʅʘ ʢʦʥʪʨʦʣʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʦʪʝʠʥʘ ʢ ʢʣʝʪʯʘʪʢʝ ʩʦʩʪʘʚʠʣʦ 1:2,13. ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʧʘʩʘ 

ʫʢʘʟʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʩʰʠʨʷʣʦʩʴ ʠ ʧʨʠ ʨʝʞʠʤʝ 3/15 ʜʦʩʪʠʛʘʣʘ 1:2,40. 

ʋʨʦʞʘʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʮ/ʛʘ 
ɺʘʨʠʘʥʪʳ  

2010 ʛ. 2011 ʛ. 2012 ʛ. ʩʨʝʜʥʝʝ 

St 125,3 147,5 115,3 129,4 

1/5 140,1 161,6 130,1 143,9 

1/10 142,0 160,9 132,0 145,0 

1/15 125,4 148,0 115,4 129,6 

2/5 132,3 155,4 121,4 136,4 

2/10 126,1 148,9 117,1 130,7 

2/15 123,4 138,7 113,5 125,2 

3/5 127,7 150,1 117,6 131,8 

3/10 119,4 131,4 109,5 120,1 

3/15 96,2 112,8 87,3 98,8 

S x, % 0,91 1,11 1,03 1,00 

ʅʉʈ0,5, ʮ/ʛʘ 3,2 4,2 3,8 3,7 

 

ʉʦʜʝʨʞʘʥʠʝ, % ʦʪ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 
ɺʘʨʠʘʥʪʳ 

ʧʨʦʪʝʠʥʘ ʞʠʨʘ ʢʣʝʪʯʘʪʢʠ ɹʕɺ ʟʦʣʳ 

St 13,24 3,30 28,18 47,98 7,30 

1/5 13,31 3,29 28,16 47,95 7,29 

1/10 13,14 3,32 28,30 47,84 7,40 

1/15 12,93 3,33 28,50 47,78 7,46 

2/5 13,05 3,32 28,39 47,91 7,33 

2/10 12,79 3,33 28,54 47,99 7,35 

2/15 12,41 3,39 28,87 47,94 7,39 

3/5 12,59 3,36 28,71 47,96 7,38 

3/10 12,44 3,40 28,88 47,90 7,38 

3/15 12,13 3,41 29,07 47,97 7,42 
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ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʳʧʘʜʝʥʠʝ ʠʟ ʬʠʪʦʮʝʥʦʟʘ ʟʣʘʢʦʚʳʭ ʠ ʦʩʦʙʝʥʥʦ ʙʦʙʦʚʳʭ ʪʨʘʚ ʚʝʣʦ ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʨʘʟʥʦʪʨʘʚʴʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʦʩʪʦʚʝʨʥʦʤʫ 

ʨʦʩʪʫ ʫʜʝʣʴʥʦʡ ʤʘʩʩʳ ʢʣʝʪʯʘʪʢʠ. 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ (ʙʝʣʢʘ), ʢʣʝʪʯʘʪʢʠ, ʞʠʨʘ, ɹʕɺ ʠ ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʢʦʨʤʘ. ɺ ʧʨʘʚʠʣʴʥʦ 

ʩʦʩʪʘʚʣʝʥʥʳʭ ʥʦʨʤʘʭ ʢʦʨʤʣʝʥʠʷ ʥʘ 1 ʢʛ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʜʦʣʞʥʦ ʙʳʪʴ 90-120 ʛ ʧʝʨʝʚʘʨʠʤʦʛʦ 

ʧʨʦʪʝʠʥʘ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʨʤʘ ʤʳ ʧʨʦʚʝʣʠ ʦʮʝʥʢʫ ʪʨʘʚʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʦʨʤʦʚʳʭ 

ʝʜʠʥʠʮ ʠ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ (ʪʘʙʣ. 4). 
 

ʊʘʙʣʠʮʘ 4 ï ʇʠʪʘʪʝʣʴʥʦʩʪʴ ʢʦʨʤʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʚʳʧʘʩʘ (ʩʨ. ʟʘ 3 ʛ.) 

 
ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ ʩʦʜʝʨʞʘʣʦ 87 ʛ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, 

ʯʪʦ ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʧʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢ 0,733 ʢʦʨʤʦʚʳʤ ʝʜʠʥʠʮʘʤ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʧʘʩʘ 

ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʪʨʘʚʦʩʪʦʷ ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʘʣʘʩʴ: ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʚ ʩʫʭʦʤ 

ʚʝʱʝʩʪʚʝ ʩʥʠʞʘʣʘʩʴ ʥʘ 0,004-0,023, ʘ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 1-10 ʛ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʫʯʘʝʤʳʡ ʢʦʨʤ ʩʙʘʣʘʥʩʠʨʦʚʘʥ ʧʦ ʧʨʦʪʝʠʥʫ. ʊʘʢ, ʥʘ ʢʦʥʪʨʦʣʝ ʚ ʦʜʥʦʡ ʢ. 

ʝʜ. ʩʦʜʝʨʞʘʣʦʩʴ 118,7 ʛ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ. ʇʨʠ ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʠ ʚʳʧʘʩʘ (ʚʘʨʠʘʥʪ 1/5) ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʚʦʟʨʘʩʪʘʣ ʜʦ 120,0 ʛ. ɼʘʣʴʥʝʡʰʘʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱʘ ʚʝʣʘ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢ.ʝʜ. ʩʳʨʳʤ ʧʨʦʪʝʠʥʦʤ ʥʘ 0,7-10,2 ʛ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʪʨʘʚʳ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʜʝʨʞʘʣʦʩʴ 

18,51 ʄɼʞ ʚʘʣʦʚʦʡ ʠ 9,51 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʧʦʢʘʟʘʪʝʣʝ ʦʙʤʝʥʥʦʩʪʠ 51,4%. ʃʠʰʴ ʧʨʠ 

ʨʝʞʠʤʝ ʚʳʧʘʩʘ 1/5 ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʢʦʨʤʘ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ (ʪʘʙʣ. 5) ʧʦʢʘʟʳʚʘʶʪ ʩʪʘʙʠʣʴʥʫʶ ʠ ʤʘʣʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ 

ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ʦʪ ʚʳʧʘʩʘ. ɼʘʞʝ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚʳʧʘʩʘ (3/15) ʦʥ ʫʤʝʥʴʰʠʣʩʷ ʚʩʝʛʦ 

ʥʘ 0,05 ʄɼʞ/ʢʛ ʠʣʠ ʥʘ 0,27%. ʅʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʠʟʤʝʥʷʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. ʅʘ 

ʚʘʨʠʘʥʪʝ 3/15 ʦʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʩʥʠʟʠʣʩʷ ʥʘ 0,16 ʄɼʞ/ʢʛ ʠʣʠ ʥʘ 1,68%. 

ɺʘʨʴʠʨʦʚʘʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʘʩʪʙʠʱʥʦʛʦ ʢʦʨʤʘ ʦʙʫʩʣʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʷʤʠ ʙʦʪʘʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʪʨʘʚʦʩʪʦʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʦʪʘʥʠʯʝʩʢʠʭ 

ʛʨʫʧʧ (ʟʣʘʢʠ, ʙʦʙʦʚʳʝ, ʨʘʟʥʦʪʨʘʚʴʝ) ʤʘʣʦ ʨʘʟʣʠʯʘʝʪʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʵʥʝʨʛʠʠ, ʥʦ ʝʝ ʫʩʚʦʝʥʠʝ 

ʦʨʛʘʥʠʟʤʦʤ ʞʠʚʦʪʥʳʭ ʦʪʣʠʯʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦ. ʇʦʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʴ ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ʜʦʩʪʘʪʦʯʥʦ 

ʩʪʘʙʠʣʝʥ, ʘ ʦʙʤʝʥʥʦʡ ï ʙʦʣʝʝ ʠʟʤʝʥʯʠʚ. 

ʆʙʤʝʥʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚ ʦʧʳʪʝ ʢʦʣʝʙʘʣʘʩʴ ʧʦ ʚʘʨʠʘʥʪʘʤ ʚ ʧʨʝʜʝʣʘʭ 50,7-51,4%, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʤ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ. 

ɹʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʫʛʦʧʘʩʪʙʠʱʥʳʭ ʪʨʘʚ ʷʚʣʷʝʪʩʷ ʚʘʣʦʚʦʡ 

ʚʳʭʦʜ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʠʥʪʝʛʨʠʨʫʝʪ ʫʨʦʞʘʡʥʳʝ ʜʘʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 6 ʜʦʢʘʟʳʚʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʦʪ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʨʝʞʠʤʘ ʚʳʧʘʩʘ. ʅʘ ʢʦʥʪʨʦʣʝ ʚʘʣʦʚʦʡ ʚʳʭʦʜ ʧʨʦʪʝʠʥʘ ʩʦʩʪʘʚʠʣ 5,75 ʮ/ʛʘ. ʅʘ 

ʚʘʨʠʘʥʪʘʭ 1/5 ʠ 1/10 ʩʙʦʨ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 0,57-0,68 ʮ/ʛʘ ʠʣʠ ʥʘ 9,9-11,8%, ʯʪʦ ʩʚʷʟʘʥʦ ʚ ʦʩʥʦʚʥʦʤ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. 

 

ɺʘʨʠʘʥʪʳ 
ʉʦʜʝʨʞʘʥʠʝ ʢ. ʝʜ. ʚ 1 ʢʛ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ 

ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʛ 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢ. ʝʜ.  

ʩʳʨʳʤ ʧʨʦʪʝʠʥʦʤ, ʛ/ʢʛ 

St 0,733 87 118,7 

1/5 0,734 88 120,0 

1/10 0,729 86 188,0 

1/15 0,724 84 116,0 

2/5 0,728 85 116,8 

2/10 0,724 83 114,6 

2/15 0,716 80 111,7 

3/5 0,719 81 112,7 

3/10 0716 80 111,7 

3/15 0,710 77 108,5 
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ʊʘʙʣʠʮʘ 5 ï ɺʣʠʷʥʠʝ ʨʝʞʠʤʘ ʚʳʧʘʩʘ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʢʦʨʤʘ (ʩʨ. ʟʘ 3 ʛ.) 

 
ʊʘʙʣʠʮʘ 6 ï ɺʣʠʷʥʠʝ ʨʝʞʠʤʘ ʚʳʧʘʩʘ ʥʘ ʚʳʭʦʜ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʩʨ. ʟʘ 3 ʛ.) 

 
ʅʘ ʚʘʨʠʘʥʪʝ 2/5 ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʫʚʝʣʠʯʠʣʘʩʴ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚʳʭ 

ʚʝʱʝʩʪʚ ʫʤʝʥʴʰʠʣʦʩʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʙʦʨ ʧʨʦʪʝʠʥʘ ʦʢʘʟʘʣʩʷ ʧʨʦʪʝʠʥ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ, 

ʧʨʝʚʳʩʠʚ ʝʛʦ ʣʠʰʴ ʥʘ 0,11 ʮ/ʛʘ ʠʣʠ ʥʘ 1,9%. 

ʇʨʠ ʨʝʞʠʤʘʭ ʚʳʧʘʩʘ 1/15, 2/10 ʠ 3/5 ʫʨʦʞʘʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʙʳʣ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ, ʥʦ 

ʙʝʣʢʦʚʦʩʪʴ ʤʘʩʩʳ ʙʳʣʘ ʥʠʞʝ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʙʱʠʡ ʚʳʭʦʜ ʧʨʦʪʝʠʥʘ ʫʤʝʥʴʰʠʣʩʷ ʥʘ 0,24-0,36 ʮ/ʛʘ 

ʠʣʠ ʥʘ 4,2-6,3%. 

ʇʨʠ ʠʥʪʝʥʩʠʚʥʳʭ ʨʝʞʠʤʘʭ ʚʳʧʘʩʘ ʚʘʣʦʚʦʡ ʩʙʦʨ ʧʨʦʪʝʠʥʘ ʩʥʠʞʘʝʪʩʷ ʝʱʝ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ. 

ʇʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʦʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ, ʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʭʫʜʰʝʥʠʝ ʢʦʨʤʦʚʦʛʦ ʢʘʯʝʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, 

ʚʳʭʦʜ ʧʨʦʪʝʠʥʘ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ ʚʘʨʠʘʥʪʝ 2/15 ʥʘ 0,70 ʮ/ʛʘ ʠʣʠ ʥʘ 12,2%, ʥʘ ʚʘʨʠʘʥʪʝ 3/10 ʥʘ 0,96 

ʮ/ʛʘ ʠʣʠ ʥʘ 16,7%, ʥʘ ʚʘʨʠʘʥʪʝ 3/15 ʥʘ 1,94 ʮ/ʛʘ ʠʣʠ ʥʘ 33,7%. 

ʇʨʠʤʝʨʥʦ ʪʘʢʘʷ ʞʝ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʦ ʜʨʫʛʠʤ 

ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ: ʞʠʨʫ, ʢʣʝʪʯʘʪʢʝ, ɹʕɺ ʠ ʟʦʣʝ (ʧʨʠʣ. 5). 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ, ʥʘʨʷʜʫ ʩ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ, ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʘʢʠʝ ʢʘʢ ʩʙʦʨ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ, ʧʝʨʝʚʘʨʠʤʦʛʦ ʙʝʣʢʘ ʠ 

ʵʥʝʨʛʠʠ (ʪʘʙʣ. 7). 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 6 ʚʠʜʥʦ, ʯʪʦ ʣʫʯʰʠʤʠ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʚʘʨʠʘʥʪʳ 1/5 ʠ 1/10, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʨʦʩʪ ʚʳʭʦʜʘ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʥʘ 3,26-3,63 ʮ/ʛʘ, 

ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘ 0,37-0,46 ʮ/ʛʘ, ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ 8,62-9,09 ɻɼʞ/ʛʘ, ʦʙʤʝʥʥʦʡ ï ʥʘ 

4,35-4,68 ɻɼʞ/ʛʘ. ʅʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪʤʝʯʝʥʦ ʠ ʥʘ ʚʘʨʠʘʥʪʝ 2/5. 

 

 

ɺʘʨʠʘʥʪ  r
ɺʘʣʦʚʘʷ ʵʥʝʨʛʠʷ,  

ʄɼʞ/ʢʛ ʩʫʭ. ʚ-ʚʘ 

ʆʙʤʝʥʥʘʷ  ʵʥʝʨʛʠʷ,  

ʄɼʞ/ʢʛ ʩʫʭ. ʚ-ʚʘ 
ʆʙʤʝʥʥʦʩʪʴ ʵʥʝʨʛʠʠ, % 

St 18,51 9,51 51,4 

1/5 18,52 9,52 51,4 

1/10 18,49 9,49 51,3 

1/15 18,48 9,45 51,1 

2/5 18,50 9,48 51,2 

2/10 18,49 9,45 51,1 

2/15 18,48 9,40 50,9 

3/5 18,49 9,42 50,9 

3/10 18,48 9,39 50,8 

3/15 18,46 9,35 50,7 

 

ɺʘʣʦʚʦʡ ʚʳʭʦʜ, ʮ/ʛʘ 
ɺʘʨʠʘʥʪʳ 

ʧʨʦʪʝʠʥʘ ʞʠʨʘ ʢʣʝʪʯʘʪʢʠ ɹʕɺ ʟʦʣʳ 

St 5,75 1,43 12,23 20,82 3,17 

1/5 6,43 1,59 13,60 23,13 3,52 

1/10 6,32 1,60 13,62 23,05 3,56 

1/15 5,51 1,42 12,14 20,45 3,18 

2/5 5,86 1,49 12,75 21,57 3,29 

2/10 5,45 1,42 12,16 20,43 3,13 

2/15 5,05 1,38 11,75 19,54 3,01 

3/5 5,39 1,44 12,29 20,54 3,16 

3/10 4,79 1,30 11,12 18,44 2,84 

3/15 3,81 1,07 9,13 15,08 2,33 
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ʊʘʙʣʠʮʘ 7 ï ʉʙʦʨ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ, ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʠ ʵʥʝʨʛʠʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʚʳʧʘʩʘ 

(ʩʨ. ʟʘ 3 ʛ.) 

 
ɺʘʨʠʘʥʪʳ 1/15, 2/10 ʠ 3/5 ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʣʠ ʢʦʥʪʨʦʣʶ. ʊʘʢ, 

ʚʳʭʦʜ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʩʥʠʟʠʣʩʷ ʥʘ 0,92-1,03 ʮ/ʛʘ, ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 0,18-0,30 ʮ/ʛʘ, 

ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ï ʥʘ 1,23-1,57 ɻɼʞ/ʛʘ, ʦʙʤʝʥʥʦʡ ï ʥʘ 0,93-1,03 ɻɼʞ/ʛʘ. 

ʇʨʠ ʩʘʤʦʤ ʧʣʦʪʥʦʤ ʚʳʧʘʩʝ (3/15), ʩʙʦʨ ʢ. ʝʜ. ʫʤʝʥʴʰʠʣʩʷ ʥʘ 9,52 ʮ/ʛʘ, ʧʨʦʪʝʠʥ ʥʘ 29,9%, 

ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 1,36 ʮ/ʛʘ ʠʣʠ 36%, ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ï ʥʘ 22,35 ɻɼʞ/ʛʘ ʠʣʠ 27,8%, 

ʦʙʤʝʥʥʦʡ ï ʥʘ 11,89 ɻɼʞ/ʛʘ ʠʣʠ 28,8%.  

ɿʘʢʣʶʯʝʥʠʝ 

1. ʇʨʠ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʷʭ ʥʘʛʨʫʟʢʠ (1/15, 2/10, 3/5) ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʫʨʦʞʘʡʥʦʩʪʠ ʥʝ 

ʦʪʤʝʯʝʥʦ (0,02ï0,24 ʪ/ʛʘ), ʘ ʧʨʠ ʨʝʞʠʤʘʭ ʚʳʧʘʩʘ 2/15, 3/10, 3/15 - ʦʥʠ ʯʨʝʟʤʝʨʥʳ ʠ ʥʝʜʦʧʫʩʪʠʤʳ 

(ʩʥʠʞʝʥʠʝ ʥʘ 0,42ï3,06 ʪ/ʛʘ). 

2. ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ ʧʘʩʪʙʠʱʥʦʛʦ ʢʦʨʤʘ ʩʦʜʝʨʞʠʪ ʚ ʩʨʝʜʥʝʤ 13,24 % ʧʨʦʪʝʠʥʘ, 3,30% ʞʠʨʘ, 

28,18% ʢʣʝʪʯʘʪʢʠ, 47,98% ɹʕɺ ʠ 7,30% ʟʦʣʳ. ɺʳʧʘʩ ʠʟʤʝʥʷʝʪ ʢʘʯʝʩʪʚʦ ʪʨʘʚʦʩʪʦʷ ʚ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ, ʩʥʠʞʘʷ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʥʘ 0,11% ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʷ ʜʦʣʶ 

ʢʣʝʪʯʘʪʢʠ ʥʘ 0,12-0,80%, ʞʠʨʘ ʥʘ 0,02-0,11% ʠ ʟʦʣʳ ʥʘ 0,03-0,12%. ʋʜʝʣʴʥʘʷ ʞʝ ʤʘʩʩʘ ɹʕɺ 

ʦʩʪʘʝʪʩʷ ʧʦʯʪʠ ʩʪʘʙʠʣʴʥʦʡ, ʝʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 0,01-0,20%. ʀʥʪʝʥʩʠʚʥʳʡ 

ʚʳʧʘʩ ʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʧʘʩʪʙʠʱʥʦʛʦ ʢʦʨʤʘ. 

3. ɺ ʦʜʥʦʤ ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ ʥʘ ʢʦʥʪʨʦʣʝ ʩʦʜʝʨʞʘʣʦʩʴ 18,51 ʄɼʞ ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠ 

9,1 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʧʦʢʘʟʘʪʝʣʝ ʦʙʤʝʥʥʦʩʪʠ 51,4%. ʇʨʠ ʚʳʧʘʩʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʦʠʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ.  

4. ɺʘʣʦʚʦʡ ʩʙʦʨ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʟʘʚʠʩʝʣ ʦʪ ʨʝʞʠʤʘ ʚʳʧʘʩʘ. ʅʘ ʢʦʥʪʨʦʣʝ ʦʥ ʩʦʩʪʘʚʠʣ: 

ʧʨʦʪʝʠʥʘ - 5,75 ʮ/ʛʘ, ʞʠʨʘ ï 1,43, ʢʣʝʪʯʘʪʢʠ ï 12,23, ɹʕɺ ï 20,83 ʠ 3,17 ʮ/ʛʘ ʟʦʣʳ. ʇʨʠ 

ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʚʳʧʘʩʘ (1/5 ʠ 1/10) ʦʥ ʫʚʝʣʠʯʠʚʘʣʩʷ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʭʦʜʘ 

ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʥʘ 3,26-3,63 ʮ/ʛʘ, ʧʝʨʝʚʘʨʠʤʦʛʦ ʥʘ 0,37-0,46 ʮ/ʛʘ, ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ 8,62-9,09 

ɻɼʞ/ʛʘ, ʦʙʤʝʥʥʦʡ ï ʥʘ 4,35-4,68 ɻɼʞ/ʛʘ, ʘ ʧʨʠ ʠʥʪʝʥʩʠʚʥʳʭ (3/10 ʠ 3/15) ï ʩʥʠʞʘʣʩʷ ʥʘ 4,26-9,52 

ʮ/ʛʘ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ, ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 0,70-1,76 ʮ/ʛʘ, ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ï ʥʘ 9,17-22,35 

ɻɼʞ/ʛʘ, ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ï 5,10-11,89 ɻɼʞ/ʛʘ.  

ʃʠʪʝʨʘʪʫʨʘ 
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ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʛʦʨʥʦʡ ʟʦʥʳ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ // ɺʝʩʪʥʠʢ ʄɸʅʕɹ. ʊʦʤ 13, ˉ3, ʉ.-ʇ., 2008. ʉ. 

128-131. 

3. ɸʜʠʥʴʷʝʚ ʕ.ɼ. ɺʣʠʷʥʠʝ ʨʝʞʠʤʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʥʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ 
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4. ɸʜʠʥʴʷʝʚ ʕ.ɼ. ɺʣʠʷʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʧʘʩʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʛʦʨʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʚ 
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ɺʘʨʠʘʥʪʳ ʂʦʨʤʦʚʳʝ 

ʝʜʠʥʠʮʳ, ʮ/ʛʘ 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ, 

ʮ/ʛʘ 

ɺʘʣʦʚʘʷ ʵʥʝʨʛʠʷ,  

ɻɼʞ/ʛʘ 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ, 

ɻɼʞ/ʛʘ 

St 31,82 3,78 80,33 41,29 

1/5 35,45 4,24 89,42 45,97 

1/10 35,08 4,15 88 ,95 45,64 

1/15 30,90 3,60 78,89 40,36 

2/5 32,76 3,84 83,26 42,66 

2/10 30,82 3,54 78,76 40,26 

2/15 29,13 3,24 75,21 38,26 

3/5 30,79 3,48 79,10 40,33 

3/10 27,56 3,08 71,16 36,19 

3/15 22,30 2,42 57,98 29,40 
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E.D. Adinyaev. THE EFFECT OF DIFFERENT REGIMES OF SHEEP GRAZING ON THE 

PRODUCTIVITY AND FORAGE QUALITY IN THE SUBALPINE ZONE OF NORTH OSSETIA. 
 

Studies were conducted on mountain forage lands at the altitude of 1500-1600 m above sea level on slopes of 7ʦ 

ï 14ʦ. Botanical and species composition of pasture grasses and changes in the qualitative indices of feed depending 

on the sheep grazing regime is considered. The qualitative composition and the gross output of nutrients, gross and 

metabolizable energy are given. It is shown that at the permissible levels of grazing load (1/15, 2/10, 3/5) changes in 

yielding capacity were not observed (0,02 to 0,24 t/ha), and when regimes - 2/15, 3/10, 3/15 - they are excessive and 

unacceptable (decrease by 0,42 to 3,06 t/ha). Dry matter in pasture forage contained 13,24% of protein, 3,30% of 

fat, 28,18% of cellulose, 47,98% of nitrogen-free extractive substances and 7,30% of ash. Intense grazing has 

negatively changed the grasses quality reducing the protein content by 0,11% and simultaneously increasing the 

fiber content by 0,12 and 0,80%, fat ï 0,02 to 0,11% and ash ï 0,03 and 0,12%. It was revealed that one kg of feed 

dry matter the control contained 18,51 MJ of gross energy and 9,1 MJ of metabolizable energy at the metabolic rate 

ï 51,4%. During grazing decreased the content of both types of energy. Gross harvest of nutrients depended on the 

grazing regime. On the control it was as follows: protein ï 5,75 t/ha, fat ï 1,43, fiber ï 12,23 nitrogen-free extractive 

substances ï 20,83 and ash ï 3,17 t/ha. When optimal grazing regimes (1/5 and 1/10) it increased with a 

simultaneous gain in the yield of feed units by 3,26-3,63 t/ha, digestible ï 0,37-0,46 t/ha, gross energy by 8,62-9,09 

GJ/ha, metabolizable ï 4,35-to 4,68 GJ/ha and when the intensive grazing regime (3/10 and 3/15) ï decreased on 

4,26-9,52 t/ha of feed units, digestible protein ï 0,70-1,76 t/ha, the gross energy ï 9,17-22,35 GJ/ha, metabolizable 

energy ï 5,10-11,89 GJ/ha.  

 
Key words: grazing regimes, botanical and species composition of grasses, grass density, protein, fat, 

fiber, nitrogen-free extractive substances, ash, nutrient and energy value of feed, gross harvest, yielding 
capacity. 
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ʉʅʀɾɽʅʀɽ ɺʃɸɾʅʆʉʊʀ ɿɽʈʅɸ ʂʋʂʋʈʋɿʓ ʇɽʈɽɼ ʋɹʆʈʂʆʁ 
 

ʀʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ɹʨʝʢʩʠʣ-Zn ʠ ʧʘʨʘʘʤʠʥʦʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ (ʇɸɹʂ) 

ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1, ʥʘ ʫʨʦʞʘʡ ʠ ʚʣʘʛʦʦʪʜʘʯʫ ʟʝʨʥʘ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʧʝʨʝʜ ʫʙʦʨʢʦʡ. ʆʧʳʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʏʝʯʝʥʩʢʦʛʦ ʅʀʀʉʍ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʨʝʩʧʫʙʣʠʢʠ. 

ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ - ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ, ʩʨʝʜʥʝʤʦʱʥʳʝ ʩ ʤʦʱʥʦʩʪʴʶ ʛʫʤʫʩʦʚʳʭ 

ʛʦʨʠʟʦʥʪʦʚ (ɸ+ɺ) ï 49 ʩʤ. ɺʩʢʠʧʘʥʠʝ ʦʪ 10% ʅʉl ʩʠʣʴʥʦʝ. ʈʥ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 7,56ï7,83, ʛʣʫʙʠʥʘ 

ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʙʦʣʝʝ 10 ʤ. ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚʳʩʦʢʦʝ, ʜʦʩʪʫʧʥʳʝ ʞʝ 

ʬʦʨʤʳ (ʦʩʦʙʝʥʥʦ ʬʦʩʬʦʨʘ) ʥʝʚʝʣʠʢʠ. ɼʣʷ ʧʦʩʝʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʛʠʙʨʠʜʳ: 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ 385ʄɺ - ʜʚʦʡʥʦʡ ʤʝʞʣʠʥʝʡʥʳʡ ʛʠʙʨʠʜ, ʩʨʝʜʥʝʩʧʝʣʳʡ (ʌɸʆ-380), ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ 110-115 ʜʥʝʡ. ʄʘʰʫʢ 330 - ʩʨʝʜʥʝʧʦʟʜʥʠʡ ʧʨʦʩʪʦʡ ʛʠʙʨʠʜ ʢʫʢʫʨʫʟʳ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʚʳʚʝʜʝʥʥʳʡ ʚʦ ɺʅʀʀ ʢʫʢʫʨʫʟʳ ʠ ʇP-38A24 ʠ - ʩʨʝʜʥʝʧʦʟʜʥʠʡ ʛʠʙʨʠʜ ʩ ʚʝʛʝʪʘʮʠʦʥʥʳʤ 

ʧʝʨʠʦʜʦʤ 120-125 ʜʥʝʡ  ʢʦʤʧʘʥʠʠ PIONEER OVERSEAS CORPORATION (ʉʐɸ). ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ 

4-ʢʨʘʪʥʘʷ. ʈʘʟʤʝʨʳ ʜʝʣʷʥʦʢ ï 351 ʤ2 ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʫʜʦʙʨʝʥʠʷʤʠ ʠ 441 ʤ2 ï ʙʝʟ ʫʜʦʙʨʝʥʠʡ. 



                           ʀɿɺɽʉʊʀʗ ˉ 52(4) 2015 çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  41 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʧʨʳʩʢʠʚʘʥʠʝ ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ ʚ ʬʘʟʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʦʨʛʘʥʦʚ (ʟʘ 8-10 ʜʥʝʡ ʜʦ ʧʦʷʚʣʝʥʠʷ ʤʝʪʝʣʢʠ) ʩʤʝʩʴʶ ɹʨʝʢʩʠʣ-Zn ʠ ʇɸɹʂ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1 ʧʦʟʚʦʣʷʶʪ 

ʩʥʠʟʠʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʜʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ. ʇʦʜʢʦʨʤʢʘ ʩʦʢʨʘʱʘʝʪ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ: ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʧʦʷʚʣʝʥʠʷ ʤʝʪʸʣʦʢ ʦʪ 3ï4 ʜʦ 9ï15; ʦʪ 

ʚʩʭʦʜʦʚ ʜʦ ʮʚʝʪʝʥʠʷ ʤʝʪʸʣʦʢ ʦʪ 1ï2 ʜʦ 9ï12 ʠ ʦʪ 2 ʜʦ 9 ʜʥʝʡ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʥʘ 1,1ï1,7 ʪ/ʛʘ. ʉʘʤʦʡ ʥʠʟʢʦʡ 

ʫʙʦʨʦʯʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʫ ʛʠʙʨʠʜʘ ʇP-38A24 (15,3%) ï ʥʘ 3,7ï3,8 %, ʯʝʤ ʫ ʛʠʙʨʠʜʦʚ 

ʄʘʰʫʢ 330 ʠ ʂʈ-385ʄɺ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʢʫʨʫʟʘ, ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ, ʙʨʝʢʩʠʣ-ʮʠʥʢ ʧʘʨʘʘʤʠʥʦʙʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʘ. 

 

ɺʚʝʜʝʥʠʝ. ʂʫʢʫʨʫʟʘ (Zea mays L) ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ï ʦʩʥʦʚʥʘʷ ʢʦʨʤʦʚʘʷ ʢʫʣʴʪʫʨʘ, ʠʟ 

ʢʦʪʦʨʦʡ ʟʘʛʦʪʘʚʣʠʚʘʝʪʩʷ ʢʦʨʤ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʥʝʨʛʠʠ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʵʥʝʨʛʠʠ ʟʝʨʥʦ 

ʢʫʢʫʨʫʟʳ ʧʨʝʚʦʩʭʦʜʠʪ ʧʨʦʯʠʝ ʟʣʘʢʦʚʳʝ ʢʫʣʴʪʫʨʳ. 

ʋʙʦʨʢʘ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʩʠʣʴʥʦ ʧʦʚʳʰʘʝʪ ʜʦʣʶ ʜʨʦʙʣʝʥʦʛʦ ʟʝʨʥʘ, 

ʧʨʠʤʝʩʝʡ ʠ ʧʦʚʨʝʞʜʝʥʠʡ ʟʘʨʦʜʳʰʝʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʝʛʦ ʪʦʚʘʨʥʦʩʪʴ. ʊʘʢʦʝ ʟʝʨʥʦ ʥʝʧʨʠʛʦʜʥʦ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʫʤʝʥʴʰʝʥʠʝ 

ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʧʨʠ ʫʙʦʨʢʝ ʥʘ 1% ʩʥʠʞʘʝʪ ʜʦʣʶ ʙʠʪʳʭ ʟʝʨʝʥ ʠ ʧʨʠʤʝʩʝʡ ʥʘ 2,2%. ʇʨʠ ʚʣʘʞʥʦʩʪʠ 

35% ʜʦʣʷ ʙʠʪʳʭ ʟʝʨʝʥ ʩʦʩʪʘʚʣʷʝʪ 10% [1]. 

ʇʨʠʤʝʥʝʥʠʝ ʜʝʩʠʢʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʠ ʩʝʤʷʥ, ʦʙʣʝʛʯʘʝʪ ʫʙʦʨʢʫ 

ʫʨʦʞʘʷ, ʫʤʝʥʴʰʘʝʪ ʟʘʩʦʨʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʠ ʟʘʪʨʘʪʳ ʥʘ ʜʦʚʝʜʝʥʠʝ ʜʦ ʩʪʘʥʜʘʨʪʘ 

ʩʦʙʨʘʥʥʳʭ ʩʝʤʷʥ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʏʝʯʝʥʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʢʫʢʫʨʫʟʘ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʜʦʣʞʥʘ ʟʘʥʠʤʘʪʴ 35-40% ʠʣʠ 90-100 ʪʳʩ. ʛʘ.  

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʫ ʢʫʢʫʨʫʟʦʚʦʜʦʚ ʷʚʣʷʝʪʩʷ ʚʣʘʛʦʦʪʜʘʯʘ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʧʝʨʝʜ ʫʙʦʨʢʦʡ. 

ʉʫʰʢʘ, ʜʦʚʝʜʝʥʠʝ ʜʦ ʢʦʥʜʠʮʠʠ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ, ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʠ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʡ ʧʨʦʮʝʩʩ. 

ʆʪʩʫʪʩʪʚʠʝ ʩʫʰʠʣʦʢ, ʭʨʘʥʠʣʠʱ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʠʩʢʫ ʨʘʟʨʘʙʦʪʢʠ ʩʧʦʩʦʙʘ ʩʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ 

ʟʝʨʥʘ ʧʝʨʝʜ ʫʙʦʨʢʦʡ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ɹʨʝʢʩʠʣ-Zn ʠ ʧʘʨʘʘʤʠʥʦʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ ʥʘ 

ʫʙʦʨʦʯʥʫʶ ʚʣʘʞʥʦʩʪʴ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʦʩʥʦʚʘʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ɹʨʝʢʩʠʣ-Zn ʠ ʇɸɹʂ (ʧʘʨʘʘʤʠʥʦʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ) ʥʘ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʚ ʩʪʝʧʥʦʡ 

ʟʦʥʝ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʥʠʞʝʥʠʝ ʫʙʦʨʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʜʦ 

ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʜʠʮʠʡ ʩ ʚʳʩʦʢʦʡ ʦʢʫʧʘʝʤʦʩʪʴʶ ʟʘʪʨʘʪ.  

ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʥʘ ʧʦʣʷʭ ʌɻɹʅʋ ʏʝʯʝʥʩʢʠʡ ʅʀʀʉʍ (ʚ 14 ʢʤ ʦʪ ʛʦʨʦʜʘ ɻʨʦʟʥʳʡ). ʂʣʠʤʘʪ 

ʚ ʮʝʣʦʤ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠ 

ʢʫʢʫʨʫʟʳ. ʇʦʯʚʘ ʫʯʘʩʪʢʘ - ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʘʷ ʩ ʙʣʠʟʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʘʣʝʯʥʠʢʘ, ʢʦʪʦʨʘʷ ʚ 

ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʜʘʞʝ ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʆʥʠ ʧʦ ʧʣʦʜʦʨʦʜʠʶ ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʳʝ. 

ʉʧʦʩʦʙ ʩʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʧʨʠ ʫʙʦʨʢʝ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʧʨʳʩʢʠʚʘʥʠʝ 

ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ ʚ ʬʘʟʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʟʘ 8-10 ʜʥʝʡ ʜʦ ʧʦʷʚʣʝʥʠʷ ʤʝʪʝʣʢʠ 

ʩʤʝʩʴʶ ɹʨʝʢʩʠʣ-Zn ʠ ʇɸɹʂ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1, ʢʦʪʦʨʫʶ ʨʘʩʪʚʦʨʷʶʪ ʚ ʚʦʜʝ (300 ʣ/ʛʘ) [2]. 

ʉʧʦʩʦʙ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɹʨʝʢʩʠʣ - Zn (10%) ʩʦʜʝʨʞʠʪ 8 % ʤʠʢʨʦʛʨʘʥʫʣ, 

ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ, ʨʅ (ʧʨʠ 1% ʨʘʩʪʚʦʨʝ ʚʦʜʳ) ʩʦʩʪʘʚʣʷʝʪ 3,5. ɺ ʪʘʢʦʡ ʩʨʝʜʝ ʇɸɹʂ ʭʦʨʦʰʦ 

ʨʘʩʪʚʦʨʷʝʪʩʷ. ʆʙʘ ʢʦʤʧʦʥʝʥʪʘ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʩʠʥʝʨʛʠʟʤʦʤ ʜʝʡʩʪʚʠʷ. 

ʀʟ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʥʘʠʙʦʣʴʰʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʮʠʥʢʝ ʧʨʦʷʚʣʷʝʪ ʢʫʢʫʨʫʟʘ. ʎʠʥʢ ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʮʝʩʩʳ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʨʘʟʚʠʪʠʷ ʟʘʨʦʜʳʰʘ, ʫʩʠʣʠʚʘʝʪ ʢʣʝʪʦʯʥʦʝ ʜʝʣʝʥʠʝ. 

ʎʠʥʢ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʢʘʨʙʦʘʥʛʠʜʨʘʟʳ ʠ ʢʘʨʙʦʢʩʠʣʘʟʳ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʜʳʭʘʥʠʷ 

ʨʘʩʪʝʥʠʡ. ʆʥ ʘʢʪʠʚʠʨʫʝʪ ʵʥʦʣʘʟʫ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʡ, ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʬʦʩʬʦʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. ʎʠʥʢ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʠ ʘʢʪʠʚʠʟʠʨʫʝʪ ʱʘʚʝʣʝʚʦʫʢʩʫʩʥʫʶ ʜʝʛʠʜʨʦʛʝʥʘʟʫ, 

ʦʪʚʝʪʩʪʚʝʥʥʫʶ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʧʠʨʦʚʠʥʦʛʨʘʜʥʦʡ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʨʦʮʝʩʩʘ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʦʨʛʘʥʠʟʤʝ. 

ʉʠʥʝʨʛʠʟʤ 2-ʭ ʢʦʤʧʦʥʝʥʪʦʚ: ɹʨʝʢʩʠʣ - Zn ʠ ʇɸɹʂ ʦʙʲʷʩʥʷʝʪʩʷ ʫʯʘʩʪʠʝʤ ʮʠʥʢʘ ʚ ʤʝʪʘʙʦʣʠʟʤʝ 

ʩʦ ʩʪʠʤʫʣʷʪʦʨʦʤ ʠ ʘʢʪʠʚʘʪʦʨʦʤ ʨʦʩʪʘ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ ʇɸɹʂ. ʉʦʚʤʝʩʪʥʦʝ ʠʭ ʜʝʡʩʪʚʠʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʫʢʩʠʥʘ, ʦʩʥʦʚʥʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ. 

ʎʠʥʢ ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʩʠʥʪʝʟʝ ʭʣʦʨʦʬʠʣʣʘ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, ʢʦʛʜʘ ʮʠʥʢ ʚʣʠʷʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩʚʷʟʠ ʭʣʦʨʦʬʠʣʣʘ ʩ 
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ʙʝʣʢʦʚʦ-ʣʠʧʠʜʥʳʤ ʥʦʩʠʪʝʣʝʤ. ɺʘʞʥʫʶ ʨʦʣʴ ʮʠʥʢ ʚʳʧʦʣʥʷʝʪ ʚ ʧʨʦʮʝʩʩʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ. 

ʉʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʮʠʥʢʘ ʠ ʇɸɹʂ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʧʦʩʪʫʧʣʝʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʠ ʫʩʢʦʨʷʝʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ. 

ʇɸɹʂ ï ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ ʘʥʪʠʩʪʨʝʩʩʦʚʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ. ʇɸɹʂ - ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ, ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʪʝʟʝ ʧʫʨʠʥʦʚ, 

ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ. 

ɿʘ ʩʯʝʪ ʪʘʢʦʛʦ ʩʠʥʝʨʛʠʟʤʘ ʢʦʤʧʦʥʝʥʪʦʚ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ ʠ ʩʦʟʨʝʚʘʥʠʝ ʧʦʯʘʪʢʦʚ ʢʫʢʫʨʫʟʳ 

ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢ ʫʙʦʨʢʝ ʩʥʠʟʠʪʴ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ. ʇʨʠ ʵʪʦʤ 

ʢʘʯʝʩʪʚʦ ʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ (ʙʝʟ ʧʦʜʢʦʨʤʢʠ). 

ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʩʤʝʩʴʶ ʇɸɹʂ ʠ ɹʨʝʢʩʠʣ - Zn ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʬʦʪʦʩʠʥʪʝʟʘ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʦʙʱʠʡ ʤʝʪʘʙʦʣʠʟʤ ʨʘʩʪʝʥʠʡ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʪʘʢʦʡ ʩʤʝʩʠ 

ʩʦʢʨʘʱʘʝʪʩʷ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ɿʘ ʩʯʝʪ ʧʦʜʢʦʨʤʢʠ ʇɸɹʂ ʚ ʩʤʝʩʠ ʩ ɹʨʝʢʩʠʣ - Zn ʩʥʠʞʘʝʪʩʷ 

ʪʦʢʩʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʘʛʨʦʮʝʥʦʟ ʢʫʢʫʨʫʟʳ. ʇʨʦʮʝʩʩ ʫʩʠʣʝʥʠʷ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʚ ʮʝʣʦʤ 

ʤʝʪʘʙʦʣʠʟʤʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʩʭʦʜʫ ʚʦʜʳ ʠ ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʝʪʩʷ ʚʣʘʞʥʦʩʪʴ 

ʧʦʯʘʪʢʦʚ. 

ʇʘʨʘʤʝʪʨʳ ʩʧʦʩʦʙʘ (8-10 ʜʥʝʡ ʜʦ ʧʦʷʚʣʝʥʠʷ ʤʝʪʝʣʢʠ) ʦʙʲʷʩʥʷʶʪʩʷ ʩʦʚʤʝʩʪʥʳʤ ʜʝʡʩʪʚʠʝʤ 2-ʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, ʪʘʢ ʢʘʢ ɹʨʝʢʩʠʣ - Zn ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠʤʝʥʷʪʴ ʥʘ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʘ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʜʚʦʡʥʦʛʦ ʤʝʞʣʠʥʝʡʥʦʛʦ ʛʠʙʨʠʜʘ ʂʨʘʩʥʦʜʘʨʩʢʠʡ 385 ʄɺ ʟʘ 8-10 ʜʥʝʡ ʜʦ 

ʧʦʷʚʣʝʥʠʷ ʤʝʪʝʣʢʠ (ʧʨʠʟʥʘʢ - ʚʳʪʷʛʠʚʘʥʠʝ ʛʣʘʚʥʦʛʦ ʧʦʙʝʛʘ ʠ ʨʘʟʚʠʪʠʝ 9-10 ʣʠʩʪʘ, ʩʧʫʩʪʷ 50-55 

ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ) ʦʧʨʳʩʢʠʚʘʣʠ ʧʦʩʝʚʳ ʩʤʝʩʴʶ ɹʨʝʢʩʠʣ - Zn ʠ ʇɸɹʂ ʧʦ 150 ʛ ʢʘʞʜʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʘʨʘʘʤʠʥʦʙʝʥʟʦʡʥʫʶ ʢʠʩʣʦʪʫ ʨʘʩʪʚʦʨʷʣʠ ʚ ɹʨʝʢʩʠʣ - Zn, ʧʦʩʢʦʣʴʢʫ 

ʫ ʧʦʩʣʝʜʥʝʛʦ ʢʠʩʣʘʷ ʩʨʝʜʘ (ʨʅ-3,5). ɿʘʪʝʤ ʩʤʝʩʴ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʚʦʨʷʣʠ ʚ ʚʦʜʝ ʠʟ ʨʘʩʯʝʪʘ 

300 ʣ/ʛʘ ʠ ʦʧʨʳʩʢʠʚʘʣʠ ʧʦʩʝʚʳ ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 

1. 
ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʦʙʨʘʙʦʪʦʢ ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ ʙʘʢʦʚʦʡ ʩʤʝʩʴʶ ɹʨʝʢʩʠʣ - Zn + ʇɸɹʂ  

ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ  

 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʧʦʷʚʣʝʥʠʷ ʤʝʪʝʣʦʢ 

ʦʪʤʝʯʝʥʦ ʥʘ ʧʨʝʜʣʘʛʘʝʤʦʤ ʚʘʨʠʘʥʪʝ ï ʧʨʠ ʚʥʝʩʝʥʠʠ ʩʤʝʩʠ ɹʨʝʢʩʠʣ - ʮʠʥʢʘ ʩ ʧʘʨʘʘʤʠʥʦʙʝʥʟʦʡʥʦʡ 

ʢʠʩʣʦʪʦʡ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ (ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛ.) 50ï55 ʜʥʝʡ ʠʣʠ 10ï14 ʜʥʝʡ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ 

ʢʦʥʪʨʦʣʝ. ɸʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʤʝʪʝʣʦʢ, ʢʦʛʜʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʤʝʞʬʘʟʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʮʚʝʪʝʥʠʷ ʤʝʪʝʣʦʢ ʩʦʩʪʘʚʠʣʦ ʚʩʝʛʦ 60ï64 ʜʥʷ ʠʣʠ ʥʘ 7-12 ʠ 5-9 

ʜʥʝʡ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. ʕʪʦʪ ʩʨʦʢ ʧʦʜʢʦʨʤʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʫʩʢʦʨʝʥʠʶ 

ʧʨʦʭʦʞʜʝʥʠʷ ʤʝʞʬʘʟʥʦʛʦ ʧʝʨʠʦʜʘ - ʦʪ ʮʚʝʪʝʥʠʷ ʜʦ ʩʦʟʨʝʚʘʥʠʷ, ʩʦʩʪʘʚʠʚʰʝʝ ʚʩʝʛʦ - 19 ʜʥʝʡ, ʧʨʠ 

ʧʦʢʘʟʘʪʝʣʷʭ ʥʘ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ - ʦʪ 22 ʜʦ 28 ʜʥʝʡ. ʂ ʧʝʨʠʦʜʫ ʫʙʦʨʢʠ ʥʘ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʚʣʘʞʥʦʩʪʴ 

ʟʝʨʥʘ ʩʦʩʪʘʚʠʣʘ 16%, ʯʪʦ ʥʘ 9% ʥʠʞʝ ʢʦʥʪʨʦʣʷ. 

ʉʣʝʜʫʝʪ  ʦʪʤʝʪʠʪʴ ʨʦʣʴ ʣʠʩʪʦʚʦʡ ʧʦʜʢʦʨʤʢʠ ʙʘʢʦʚʦʡ ʩʤʝʩʴʶ ɹʨʝʢʩʠʣ - Zn +ʇɸɹʂ ʥʘ ʫʩʠʣʝʥʠʝ 

ʚʣʘʛʦʦʪʜʘʯʠ ʟʝʨʥʘ ʢ ʧʝʨʠʦʜʫ ʫʙʦʨʢʠ (ʪʘʙʣ. 2).  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʥʘʠʙʦʣʴʰʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

ʚʳʜʝʣʷʣʩʷ ʟʘʨʫʙʝʞʥʳʡ (ɸʤʝʨʠʢʘʥʩʢʦʡ ʩʝʣʝʢʮʠʠ) ʛʠʙʨʠʜ ʇP-38A24. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʛʠʙʨʠʜʘ ʦʢʘʟʘʣʘʩʴ ʚʳʰʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ - ʂʈ-385ʄɺ (ʂʨʘʩʥʦʜʘʨʩʢʦʡ 

ʂʦʣʠʯʝʩʪʚʦ ʜʥʝʡ 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 
ʦʪ ʚʩʭʦ-

ʜʦʚ ʜʦ 

ʧʦʷʚʣʝʥʠʷ 

ʤʝʪʝʣʦʢ 

ʦʪ ʚʩʭʦ-

ʜʦʚ ʜʦ 

ʮʚʝʪʝʥʠʷ 

ʤʝʪʝʣʦʢ 

ʦʪ ʮʚʝ-

ʪʝʥʠʷ ʜʦ 

ʩʦʟʨʝʚʘ-

ʥʠʷ 

ɺʣʘʞʥʦʩʪʴ 

ʟʝʨʥʘ ʧʨʠ 

ʫʙʦʨʢʝ (%) 

ɹʝʟ ʦʧʨʳʩʢʠʚʘʥʠʷ ɹʨʝʢʩʠʣ - Zn ʠ ʇɸɹʂ (ʢʦʥʪʨʦʣʴ) 64-65 72-73 28 25 

ʆʧʨʳʩʢʠʚʘʥʠʝ ɹʨʝʢʩʠʣ - Zn ʟʘ 8-10 ʜʥʝʡ ʜʦ ʧʦʷʚʣʝʥʠʷ 

ʤʝʪʸʣʢʠ 
60-62 67-69 22 19 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʧʦʩʝʚʦʚ ʇɸɹʂ ʟʘ 8-10 ʜʥʝʡ ʜʦ ʧʦʷʚʣʝ-

ʥʠʷ ʤʝʪʸʣʢʠ 
58-60 70-72 26 22 

ʉʤʝʩʴ ɹʨʝʢʩʠʣ - Zn + ʇɸɹʂ ʟʘ 8-10 ʜʥʝʡ ʜʦ ʧʦʷʚʣʝʥʠʷ 

ʤʝʪʸʣʢʠ 
50-55 60-64 19 16 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʩʤʝʩʴʶ ɹʨʝʢʩʠʣ - Zn + ʇɸɹʂ ʚ ʬʘʟʫ 

ʧʦʷʚʣʝʥʠʷ ʤʝʪʸʣʦʢ 
56-58 70-72 25 20 
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ʩʝʣʝʢʮʠʠ) ʥʘ 2,4 ʪ/ʛʘ ʠ ʥʘ 2,9 ʪ/ʛʘ ʄʘʰʫʢ 330 (ʩʝʣʝʢʮʠʠ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʫʢʫʨʫʟʳ). 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʛʠʙʨʠʜʘ ʇP-38A24 ʫʩʪʘʥʦʚʣʝʥʦ ʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʫʙʦʨʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ, 

ʢʦʪʦʨʘʷ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 3,5 ʠ 2,9 %. 
ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʙʘʢʦʚʦʡ ʩʤʝʩʠ ɹʨʝʢʩʠʣ - Zn + ʇɸɹʂ ʥʘ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ (%)  

ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ (ʪ/ʛʘ) 

 
ʇʨʦʚʝʜʝʥʠʝ ʣʠʩʪʦʚʦʡ ʧʦʜʢʦʨʤʢʠ ʙʘʢʦʚʦʡ ʩʤʝʩʴʶ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʩʝʚʦʚ, ʧʦʚʳʩʠʚ ʫʨʦʞʘʡ ʟʝʨʥʘ ʧʦ ʛʠʙʨʠʜʘʤ: ʂʈ-385ʄɺ ï ʥʘ 1,1; ʄʘʰʫʢ 330 ï ʥʘ 

1,3 ʠ ʇP-38A24 ï ʥʘ 1,7 ʪ/ʛʘ. 

ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʪʘʢʞʝ ʦʢʘʟʘʣʘʩʴ ʩʘʤʦʡ ʥʠʟʢʦʡ ʫ ʛʠʙʨʠʜʘ ʇP-38A24 (15,3%) ï ʥʘ 3,7ï3,8 %, 

ʯʝʤ ʫ ʛʠʙʨʠʜʦʚ ʄʘʰʫʢ 330 ʠ ʂʈ-385ʄɺ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʢʦʨʤʢʘ ʧʦʩʝʚʦʚ, ʫʩʠʣʠʚʘʷ 

ʬʦʪʦʩʠʥʪʝʟ, ʚ ʮʝʣʦʤ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʜʣʠʥʝʥʠʝʤ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʢʫʢʫʨʫʟʳ, ʯʪʦ ʧʦʚʳʰʘʣʦ 

ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʧʦʩʝʚʘʤʠ ʥʘ 1,5ï2,3% ʧʦ ʛʠʙʨʠʜʘʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʠʩʪʦʚʘʷ ʧʦʜʢʦʨʤʢʘ ʙʘʢʦʚʦʡ ʩʤʝʩʴʶ ɹʨʝʢʩʠʣ - Zn +ʇɸɹʂ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ  

ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʧʦ ʛʠʙʨʠʜʘʤ ʥʘ 1,1 ï 1,7 ʪ/ʛʘ.  

ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʝʥʠʝ ʣʠʩʪʦʚʦʡ ʧʦʜʢʦʨʤʢʠ ʙʘʢʦʚʦʡ ʩʤʝʩʴʶ ɹʨʝʢʩʠʣ - Zn +ʇɸɹʂ ʩʦʢʨʘʱʘʝʪ ʤʝʞʬʘʟʥʳʡ 

ʧʝʨʠʦʜ ʢʫʢʫʨʫʟʳ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʧʦʷʚʣʝʥʠʷ ʤʝʪʝʣʦʢ ʥʘ 10ï14 ʜʥʝʡ ʠ ʥʘ 3ï9 ʜʥʝʡ ʦʪ ʮʚʝʪʝʥʠʷ ʜʦ 

ʩʦʟʨʝʚʘʥʠʷ ʟʝʨʥʘ. 

2. ʃʠʩʪʦʚʘʷ ʧʦʜʢʦʨʤʢʘ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ ʧʦ ʛʠʙʨʠʜʘʤ: ʂʈ-385ʄɺ ï ʥʘ 1,1; 

ʄʘʰʫʢ 330 ï ʥʘ 1,3 ʠ ʇP-38A24 ï ʥʘ 1,7 ʪ/ʛʘ. 

3. ʇʦʜʢʦʨʤʢʘ, ʫʩʠʣʠʚʘʷ ʧʨʦʮʝʩʩ ʬʦʪʦʩʠʥʪʝʟʘ,  ʫʜʣʠʥʷʝʪ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʢʫʢʫʨʫʟʳ, ʧʦʚʳʰʘʷ 

ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʥʘ 1,5ï2,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʧʦʩʝʚʘʤʠ. ʉʘʤʦʡ ʥʠʟʢʦʡ 

ʫʙʦʨʦʯʥʘʷ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʫ ʛʠʙʨʠʜʘ ʇP-38A24 (15,3%) ï ʥʘ 3,7ï3,8 %, ʯʝʤ ʫ 

ʛʠʙʨʠʜʦʚ ʄʘʰʫʢ 330 ʠ ʂʈ-385ʄɺ. 
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E.D. Adinyaev, N.L. Adaev, A.G. Amaeva, M.Kh. Gamzatova. REDUCTION OF MOISTURE IN 

CORN GRAIN BEFORE HARVESTING.  

 
The results of studying tank mixture Breksil-Zn and p-amino-benzoic acid in the ratio 1:1, on yield and water 

yielding capacity of corn hybrids grain before harvesting. The experiments were conducted on the irrigated lands of 

the Chechen Research Institute of agriculture, located in the steppe zone of the republic. The soil of experimental 

plot is meadow-chernozemic, calcareous, with medium-power humus horizon (A+B) ï 49 cm. Effervescence due to 

10% Hcl is strong. PH of the soil solution is 7,56 ï of 7,83, the groundwater depth is more than 10 m. The total 

nutrients content is high, available forms (especially phosphorus) are low. High-yielding hybrids were used for 

sowing: Krasnodar 385MW - double interlinear hybrid, mid-season (FAO 380), the vegetative period is 110-115 

days. Mashuk 330 - middle-late single-cross of all-purpose corn hybrid bred in the Research Institute of corn and PR 

38A24 and ï middle-late hybrid with vegetation period 120 to 125 days of PIONEER OVERSEAS 

CORPORATION (USA). Experiment was repeated 4 times. Sizes of plots are 351 m2 on the variants with fertilizers 

and 441 m2 ï without fertilizers. Studies have shown that the spraying of corn crops in the phase of generative 

ɹʝʟ ʦʧʨʳʩʢʠʚʘʥʠʷ ɹʨʝʢʩʠʣ- Zn + ʇɸɹʂ 
ɻʠʙʨʠʜʳ 

ʫʨʦʞʘʡ ʚʣʘʞʥʦʩʪʴ ʫʨʦʞʘʡ ʚʣʘʞʥʦʩʪʴ 

ʂʈ-385ʄɺ 4,7 17,3 5,8 19,1 

ʄʘʰʫʢ 330 4,2 16,7 5,5 19,0 

ʇP-38A24 7,1 13,8 8,8 15,3 
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organs formation (for 8-10 days before panicle) with the mixture Breksil-Zn or p-amino-benzoic acid in the ratio 1:1 

reduce the material and monetary costs for reducing grain moisture. Fertilizing reduces the vegetative period of corn 

hybrids: from germination to panicles emergence from 3-4 to 9ï15; from germination to panicles flowering from 1 -

2 to 9 to 12 and from 2 to 9 days. The developed method does not provide for the use of chemical agents, increases 

the grain yield by 1,1ï1,7 t/ha. The lowest harvesting moisture had the hybrid PR 38A24 (15,3%) ï 3,7% to 3,8% 

than that of the hybrids Mashuk 330 and KR-385MV.  

 

Key words: corn, grain moisture, Breksil-Zn, p-amino-benzoic acid. 
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ʅɽʂʆʊʆʈʓɽ ʕʃɽʄɽʅʊʓ ʊɽʍʅʆʃʆɻʀʀ ɺʆɿɼɽʃʓɺɸʅʀʗ ʏʀʅʓ 

ʇʆʉɽɺʅʆʁ ɺ ʋʉʃʆɺʀʗʍ ʃɽʉʆʉʊɽʇʅʆʁ ɿʆʅʓ ʈʉʆïɸʃɸʅʀʗ 
 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʮʝʣʴ ï ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʯʠʥʳ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʥʦʡ 

ʟʦʥʳ ʈʉʆïɸʣʘʥʠʷ. ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʥʘ ʧʦʣʷʭ ʉʂʅʀʀɻʠʇʉʍ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʆʩʝʪʠʥʩʢʦʡ ʥʘʢʣʦʥʥʦʡ ʨʘʚʥʠʥʳ ʤʝʞʜʫ ʚʳʩʦʪʘʤʠ 400-500 ʤ ʥ.ʫ.ʤ. ɿʦʥʘ ʫʤʝʨʝʥʥʦ ʞʘʨʢʘʷ ʠ ʚ ʦʩʥʦʚʥʦʤ 

ʫʚʣʘʞʥʝʥʥʘʷ ʩ ɻʊʂ ʦʪ 1,2 ʜʦ 1,5. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ - ʚʳʱʝʣʦʯʝʥʥʳʡ ʯʝʨʥʦʟʝʤ. ʉʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ 3,0-4,4%. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʥʝʡʪʨʘʣʴʥʘʷ, ʛʣʫʙʞʝ ï 

ʩʣʘʙʦʱʝʣʦʯʥʘʷ. ɻʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ 670 ʤʤ, ʩʫʤʤʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 

3470ʦʉ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ (75%) ʚʩʝʭ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʚ ʤʘʝïʠʶʥʝ. ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʤʝʪʦʜʦʤ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʦʚʪʦʨʝʥʠʡ ʚ 2013ï2015 ʛʛ. ʥʘ ʜʚʫʭ ʩʦʨʪʘʭ ʯʠʥʳ ʄʨʘʤʦʨʥʘʷ ʠ ʈʘʯʝʡʢʘ, ʧʦʚʪʦʨʥʦʩʪʴ 

ʦʧʳʪʘ ʪʨʝʭʢʨʘʪʥʘʷ. ʄʝʪʦʜ ʨʘʟʤʝʱʝʥʠʷ ʚʘʨʠʘʥʪʦʚ ʚ ʦʧʳʪʝ - ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʳʡ. ʋʜʦʙʨʝʥʠʷ 

ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʦʙʨʘʟʦʚʘʥʠʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʘ ʦʧʪʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʩʫʤʤʘʨʥʳʡ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʦʩʪʘʚʠʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʥʘ ʫʜʦʙʨʝʥʥʦʩʪʠ 1,682ï2,162 (ʩʦʨʪ 

ʈʘʯʝʡʢʘ) ʠ 1,789ï2,280 (ʩʦʨʪ ʄʨʘʤʦʨʥʘʷ) ʤʣʥ. ʤ2/ʛʘˇʜʥʝʡ. ʇʦʢʘʟʘʪʝʣʴ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʬʦʪʦʩʠʥʪʝʟʘ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 4,17ï5,22 ʛ/ʤ2 ʩʫʪʢʠ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʯʠʥʳ ʩʦʩʪʘʚʠʣʘ ï 

2,09 ʪ/ʛʘ ʧʦ ʩʦʨʪʫ ʈʘʯʝʡʢʘ ʠ 2,11 ʪ/ʛʘ ʧʦ ʩʦʨʪʫ ʄʨʘʤʦʨʥʘʷ (ʧʨʠ ʚʥʝʩʝʥʠʠ ʈ
120
ʂ

30
), ʯʪʦ ʥʘ 62 ʠ 67% ʚʳʰʝ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. ʅʘʠʤʝʥʴʰʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʧʦʣʫʯʝʥʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʈ
30
ʂ

30
 ï 15,6 

ʪʳʩ./ʪ, ʘ ʥʘʠʙʦʣʴʰʘʷ - ʈ
120
ʂ

30
 ï 18,6 ʪʳʩ./ʪ. ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 81-115%. 



                           ʀɿɺɽʉʊʀʗ ˉ 52(4) 2015 çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  45 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʠʥʘ, ʩʦʨʪ, ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, 

ʯʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʏʠʥʘ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʢʘʢ ʢʦʨʤʦʚʘʷ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ. 

ʆʥʘ ʙʦʛʘʯʝ ʛʦʨʦʭʘ ʙʝʣʢʦʤ. ʅʘ ʢʦʨʤʦʚʳʝ ʮʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʩʝʤʝʥʘ, ʟʝʣʝʥʫʶ ʤʘʩʩʫ ʠ ʩʝʥʦ. ʉʝʤʝʥʘ 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʳʨʴʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʘʟʝʠʥʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʬʘʥʝʨʳ, ʧʣʘʩʪʤʘʩʩ, ʪʢʘʥʝʡ. ʍʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʯʠʥʳ ʦʙʫʩʣʦʚʣʝʥʦ ʝʝ ʚʳʩʦʢʠʤʠ 

ʩʦʣʝʚʳʥʦʩʣʠʚʦʩʪʴʶ ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʩʣʘʙʳʤ ʧʦʨʘʞʝʥʠʝʤ ʛʦʨʦʭʦʚʦʡ 

ʟʝʨʥʦʚʢʦʡ ʠ ʙʦʣʝʟʥʷʤʠ (3). 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʯʠʥʳ ʠʤʝʝʪ ʧʦʜʙʦʨ ʩʦʨʪʦʚ ʩ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʝʩʪʥʦʩʪʠ. ʊʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʪʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʙʦʣʝʝ ʧʦʣʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩ ʮʝʣʴʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘʠʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʝ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʠʥʳ ʚ ʤʘʢʨʦʵʣʝʤʝʥʪʘʭ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʠʭ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʨʘʩʪʝʥʠʷʤʠ (4). 

ɹʦʣʴʰʦʡ ʩʧʨʦʩ ʥʘ ʵʪʫ ʢʫʣʴʪʫʨʫ ʢʘʢ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʦʪʢʨʳʚʘʶʪ 

ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʢʨʝʧʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʥʝʢʦʪʦʨʳʭ 

ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʯʠʥʳ ʧʦʩʝʚʥʦʡ, ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʚʳʟʚʘʥʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ (5). 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦ ʚʧʝʨʚʳʝ ʠʟʫʯʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ, ʝʛʦ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʜʠʥʘʤʠʢʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʘʢʪʠʚʥʦʩʪʴ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʢʦʣʠʯʝʩʪʚʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʘʟʦʪʘ ʚʦʟʜʫʭʘ 

ʠ ʜʦʣʷ ʫʯʘʩʪʠʷ ʝʛʦ ʚ ʫʨʦʞʘʝ; ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʯʠʥʳ. 

ʋʩʣʦʚʠʷ ʠ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʥʘ ʧʦʣʷʭ 

ʉʂʅʀʀɻʠʇʉʍ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʩ ʚʳʩʦʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ 400-500 ʤ ʥ.ʫ.ʤ. ɿʦʥʘ 

ʫʤʝʨʝʥʥʦ ʞʘʨʢʘʷ ʠ ʚ ʦʩʥʦʚʥʦʤ ʫʚʣʘʞʥʝʥʥʘʷ, ɻʊʂ ʦʪ 1,2 ʜʦ 1,5. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ 

ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 193ï214 ʜʥʝʡ. ʆʩʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦ ʪʝʧʣʝʝ ʚʝʩʥʳ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 75-85%, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʢʫʣʴʪʫʨʳ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ - ʚʳʱʝʣʦʯʝʥʥʳʡ ʯʝʨʥʦʟʝʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 3,0-4,4%. 

ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʥʝʡʪʨʘʣʴʥʘʷ, ʛʣʫʙʞʝ ï ʩʣʘʙʦʱʝʣʦʯʥʘʷ. 

ɻʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ 670 ʤʤ, ʩʫʤʤʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 3470ʦʉ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ (75%) ʚʩʝʭ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʚ ʤʘʝïʠʶʥʝ ʤʝʩʷʮʘʭ. 

ɿʘʢʣʘʜʢʫ ʦʧʳʪʦʚ, ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ (1). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʯʠʥʳ ʧʦʩʝʚʥʦʡ. ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

(ʌʇ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ ʝʞʝʜʥʝʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʥʘ ʛʝʢʪʘʨ ʧʦʩʝʚʘ ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠʣʠ ʟʘ ʦʪʜʝʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ (2). ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʤʤʘʨʥʳʡ (ʌʇ), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʥʘ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, 

ʜʦʩʪʠʛʘʣ 1,682ï2,162 (ʩʦʨʪ ʈʘʯʝʡʢʘ), ʘ ʧʦ ʩʦʨʪʫ ʄʨʘʤʦʨʥʘʷ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʚʳʰʝ - 1,789ï

2,280 ʤʣʥ. ʤ2/ʛʘˇʜʥʝʡ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ (ʏʇʌ) ʟʘ 

ʪʨʠ ʛʦʜʘ  ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ ʬʦʥʝ ʈ
120
ʂ

30 
ï 5,22 ʛ/ʤ2ˇʩʫʪʢʠ (ʩʦʨʪ ʈʘʯʝʡʢʘ), ʯʪʦ ʥʘ 1,12 ʛ/ʤ2ˇʩʫʪʢʠ ʚʳʰʝ 

ʢʦʥʪʨʦʣʷ. ɸʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʝʥʳ ʠ ʧʦ ʩʦʨʪʫ ʄʨʘʤʦʨʥʘʷ ʈ
120
ʂ

30
 ï 5,07 ʛ/ʤ2ˇʩʫʪʢʠ, ʯʪʦ 

ʥʘ 0,91 ʛ/ʤ2ˇʩʫʪʢʠ ʚʳʰʝ ʢʦʥʪʨʦʣʷ (ʪʘʙʣ. 1). 

ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʦʙʱʠʝ ʟʘʪʨʘʪʳ (ʥʘ 1 ʛʘ) ʟʘʚʠʩʝʣʠ ʦʪ ʩʪʦʠʤʦʩʪʠ ʫʜʦʙʨʝʥʠʡ, ʩʪʦʠʤʦʩʪʠ 

ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (18000 ʨʫʙ. ʪ.) ʠ ʟʘʪʨʘʪ ʥʘ ʚʳʨʘʱʠʚʘʥʠʷ. ʇʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ, 

ʧʦʣʫʯʝʥʥʘʷ ʩ ʛʝʢʪʘʨʘ, ʢʦʣʝʙʘʣʘʩʴ ʦʪ 11,8 ʨʫʙ./ʛʘ (ʩʦʨʪ ʈʘʯʝʡʢʘ - ʢʦʥʪʨʦʣʴ) ʜʦ 20,02 ʨʫʙ./ʛʘ (ʩʦʨʪ 

ʄʨʘʤʦʨʥʘʷ ʥʘ ʬʦʥʝ ʈ
90
ʂ

30
). 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʚʦʢʫʧʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ (16,6-18,6 ʪʳʩ. ʨʫʙ./ʛʘ). 
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ʋ ʩʦʨʪʘ ʈʘʯʝʡʢʘ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ (ʈ
30
ʂ

30
), ʩʦʩʪʘʚʠʣʘ 135%, ʘ ʈ

60
ʂ

30 
ʠ ʈ

120
ʂ

30
 - 138%. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʠ 

ʧʦ ʩʦʨʪʫ ʄʨʘʤʦʨʥʘʷ ʈ
30
ʂ

30
, ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 135-147%. 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʯʠʥʳ ʧʦʩʝʚʥʦʡ  

ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʈʉʆïɸʣʘʥʠʷ 

 

 
ʈʠʩ. 1. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʯʠʥʳ ʧʦʩʝʚʥʦʡ (ʩʨ. ʟʘ 2013ï2015 ʛʛ.). 
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ɺʳʚʦʜʳ 

1. ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʫʤʤʘʨʥʳʡ ʌʇ ʩʦʩʪʘʚʠʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʥʘ 

ʫʜʦʙʨʝʥʥʦʩʪʠ 1,682ï2,162 (ʩʦʨʪ ʈʘʯʝʡʢʘ) ʠ 1,789ï2,280 (ʩʦʨʪ ʄʨʘʤʦʨʥʘʷ) ʤʣʥ. ʤ2/ʛʘˇʜʥʝʡ. 

ʇʦʢʘʟʘʪʝʣʴ ʏʇʌ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 4,17ï5,22 ʛ/ʤ2 ʩʫʪʢʠ. 

2. ɺ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʈʉʆïɸʣʘʥʠʷ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ 

ʫʨʦʞʘʝʚ ʩʝʤʷʥ ʯʠʥʳ ʩʦʨʪʘ ʈʘʯʝʡʢʘ ʧʦʨʷʜʢʘ 1,47-2,09, ʘ ʩʦʨʪʘ ʄʨʘʤʦʨʥʘʷ ï 1,44-2,11 ʪ/ʛʘ. 

3. ʇʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʩʝʤʷʥ ʩʦʩʪʘʚʠʣʘ ʦʪ 11,8 ʪʳʩ.ʨʫʙ./ʛʘ (ʩʦʨʪ ʈʘʯʝʡʢʘ - ʢʦʥʪʨʦʣʴ) ʜʦ 

20,02 ʪʳʩ. ʨʫʙ./ʛʘ (ʩʦʨʪ ʄʨʘʤʦʨʥʘʷ ʥʘ ʬʦʥʝ ʈ
90
ʂ

30
), ʦʙʝʩʧʝʯʠʚ ʚʳʩʦʢʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʪ 78 ʜʦ 

115%.  
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E.A. Tandelova, A.A. Abaev. SOME ELEMENTS OF TECHNOLOGY FOR CULTIVATING 

PEAVINE GRASS IN THE CONDITIONS OF FOREST-STEPPE ZONE OF NORTH OSSETIA-

ALANIA.  

The study was aiming to identify the effect of different doses of mineral fertilizers on the growth, development 

and economic efficiency of promising varieties of peavine grass in conditions of forest-steppe zone in North 

Ossetia-Alania. The experiment was carried out on the fields of North Caucasian Research Institute of Mountain and 

Foothill Agriculture located in the Central part of the Ossetian sloping plain with altitudes 400-500 above sea level. 

The area is moderately hot and mostly moist with hydrothermal index from 1,2 to 1,5. The soil of the experimental 

plot is leached chernozem. The humus content is 3,0-4,4 %. The reaction of soil solution in the upper horizons is 

neutral, deeper ï slightly alkaline. Annual precipitation is 670 mm, the sum of effective temperatures for a year is 

3470Á. The majority (75%) of all precipitation falls in May ï June. The experience was carried out by the organized 

repetition method in 2013 ï 2015 with two varieties of peavine grass Marble and Recheyka, the experiment was 

repeated three times. Method of variants placement in the experiment is randomized. The fertilizers stimulated the 

formation of the photosynthetic apparatus, and optimal leaf area - efficient use of mineral nutrients. For three years 

on the average the total photosynthetic capacity is made up depending on the background of fertilization 1,682ï

2,162 (variety Recheyka) and 1,789ï2,280 (variety Marble) million m2/hǎ days. The net productivity of 

photosynthesis ranged 4,17ï5,22 g/m2 a day. The greatest yield of peavine grass was 2,09 t/ha for variety Recheyka 

and 2,11 t/ha for variety Marble (when introducing P
120

K
30
), that 62 and 67% higher than the control variant. The 

lowest production cost was obtained when introducing P
120

K
30
 ï 15,6 thousand/t, and the highest P

120
K

30
 ï 18,6 

thousand/t. The level of profitability varied in the range of 81-115%.  

Key words: peavine grass, variety, phosphorus-potassium fertilizers, photosynthetic potential, net 

photosynthetic productivity, economic efficiency. 
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ɺʆɼʆʇʆʊʈɽɹʃɽʅʀɽ ʂʋʂʋʈʋɿʓ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɺʅɽʉɽʅʀʗ  

ɻɽʈɹʀʎʀɼʆɺ ʀ ʋɼʆɹʈɽʅʀʁ ɺ ʃɽʉʆʉʊɽʇʅʆʁ ɿʆʅɽ ʈʉʆïɸʃɸʅʀʗ 
 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʝʭʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʦʜʥʦʤʫ ʨʝʞʠʤʫ ʩʨʝʜʥʝʧʦʟʜʥʝʛʦ ʛʠʙʨʠʜʘ 

ʢʫʢʫʨʫʟʳ ʘʤʝʨʠʢʘʥʩʢʦʡ ʩʝʣʝʢʮʠʠ - ʌʣʦʨʝʥʮʠʷ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʳʱʝʣʦʯʝʥʥʦʤ ʯʝʨʥʦʟʝʤʝ ʥʘ 

ʜʚʫʭ ʬʦʥʘʭ - ʫʜʦʙʨʝʥʥʦʤ ʠ ʥʝʫʜʦʙʨʝʥʥʦʤ, ʢʘʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʨʙʠʮʠʜʦʚ, ʪʘʢ ʠ ʙʝʟ ʥʠʭ. ɿʘʧʘʩʳ 

ʚʣʘʛʠ ʚ 60 ʩʤ ʩʣʦʝ ʧʦʯʚʳ ʢ ʥʘʯʘʣʫ ʩʝʚʘ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʣʝʙʘʣʠʩʴ ʦʪ 84,9 (2009 ʛ.) ʜʦ 88,2 

(2010 ʛ.). ʂ ʧʝʨʠʦʜʫ ʩʦʟʨʝʚʘʥʠʷ ʟʝʨʥʘ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʩʥʠʟʠʣʠʩʴ ʜʦ 64,5-68,5 (2009 ʛ.), 55,3ï56,3 

(2010 ʛ.), 55,7ï57,1% ʅɺ (2011 ʛ.). ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʨʝʭʣʝʪʥʠʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ 

ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʨʦʷʚʣʷʣʦʩʴ ʧʦ-ʨʘʟʥʦʤʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ɼʘʥʥʳʝ ʧʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʶ ʢʫʢʫʨʫʟʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʟʘ 2009ï2011 ʛʛ. ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 460,8 ʤʤ ʚʣʘʛʠ. ɺʥʝʩʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʠ ʫʜʦʙʨʝʥʠʡ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʥʠʞʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʢʫʨʫʟʳ. 

ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʜʘʥʥʦʛʦ ʛʠʙʨʠʜʘ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ, 

ʂɺ ʩʦʩʪʘʚʠʣ 266 ʢʫʙ.ʤ ʥʘ 1 ʪ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ, ʘ ʥʘ ʩʦʟʜʘʥʠʝ 1 ʪ ʟʝʨʥʘ - 828 ʢʫʙ.ʤ. ɺʥʝʩʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ 

ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʚʦʜʳ ʥʘ ʩʦʟʜʘʥʠʝ ʝʜʠʥʠʮʳ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʥʘ 15,4%, ʘ ʥʘ ʩʦʟʜʘʥʠʝ 1 ʪ 

ʟʝʨʥʘ ʥʘ 15,9%. ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ï 30,8 ʠ 

28,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʚʤʝʩʪʥʦʝ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʵʪʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 35,7% ʠ 40,0%. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʶ 

ʢʫʢʫʨʫʟʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʫʩʪʘʥʦʚʣʝʥʳ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ 

ʨʘʩʭʦʜʳ ʚʦʜʳ ʧʦʣʝʤ ʢʫʢʫʨʫʟʳ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʢʫʨʫʟʘ, ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ɺʧʝʨʚʳʝ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʈʉʆïɸʣʘʥʠʷ ʥʘʤʠ ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ 

ʛʝʨʙʠʮʠʜʦʚ ʠ ʫʜʦʙʨʝʥʠʡ ʥʘ ʚʦʜʥʳʡ ʨʝʞʠʤ ʛʠʙʨʠʜʘ ʢʫʢʫʨʫʟʳ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ çʇʠʦʥʝʨè - 

ʌʣʦʨʝʥʮʠʷ (ʌɸʆ-490). 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʚ ʂʌʍ çɹʘʪʨʘʟè ɸʨʜʦʥʩʢʦʛʦ 

ʨʘʡʦʥʘ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʚʳʱʝʣʦʯʝʥʥʳʡ ʯʝʨʥʦʟʝʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ 

ʩʣʦʝ ï 4,8%, ʈ
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ʆ ï 25,1 ʤʛ/100 ʛ ʧʦʯʚʳ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʪʨʸʭʢʨʘʪʥʘʷ. ʇʣʦʱʘʜʴ 

ʜʝʣʷʥʦʢ 18,9 ʤ2. ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʫʜʦʙʨʝʥʥʳʡ (N
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- ʚ ʬʘʟʫ 5-7 ʣʠʩʪʴʝʚ) ʠ ʥʝʫʜʦʙʨʝʥʥʳʡ ʚʘʨʠʘʥʪʳ.  

ʅʘ ʵʪʠ ʬʦʥʳ ʥʘʢʣʘʜʳʚʘʣʠʩʴ ʚʘʨʠʘʥʪʳ ʩ ʛʝʨʙʠʮʠʜʘʤʠ. ɻʝʨʙʠʮʠʜʳ ʚʥʦʩʠʣʠʩʴ ʚ ʜʚʘ ʩʨʦʢʘ: 

ʍʘʨʥʝʩ - 2,0 ʣ/ʛʘ ʜʦ ʚʩʭʦʜʦʚ ʠ ʙʘʢʦʚʘʷ ʩʤʝʩʴ ʩʦʩʪʦʷʱʘʷ ʠʟ ʃʫʚʘʨʘʤʘ 1 ʣ/ʛʘ + ʊʠʪʫʩ 50 ʛʨ/ʛʘ - ʚ 

ʬʘʟʫ 5-7 ʣʠʩʪʴʝʚ.  

ɸʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʢʫʨʫʟʳ, ʢʨʦʤʝ ʠʟʫʯʘʝʤʳʭ ʥʘʤʠ ʚʦʧʨʦʩʦʚ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʨʝʩʧʫʙʣʠʢʠ ʜʣʷ 

ʜʘʥʥʦʡ ʟʦʥʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʍʘʨʘʢʪʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʣʘʛʠ ʢʫʢʫʨʫʟʦʡ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ 

ʦʢʘʟʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʝʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [1]. ʊʘʢ, 

ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ ʙʳʣ ʧʦʣʫʯʝʥ ʚ 2009 ʛʦʜʫ ʦʪ 8,04 ʜʦ 12,39 ʪ/ʛʘ. ɺ 2010 ʛ. - 5,95-9,54, ʚ 

2011 ʛ. - 5,62-11,05 ʪ/ʛʘ (ʪʘʙʣ. 1). 

ʆʧʪʠʤʘʣʴʥʳʝ ʟʘʧʘʩʳ ʚʣʘʛʠ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʢʫʨʫʟʳ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 75-80% ʅɺ 

[2]. ɿʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʢ ʥʘʯʘʣʫ ʩʝʚʘ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʚʝʨʭʥʝʤ 20 ʩʤ ʩʣʦʝ ʧʦʯʚʳ 

ʢʦʣʝʙʘʣʠʩʴ ʦʪ 86,2 (2009 ʛ.) ʜʦ 90,4% ʅɺ (2010 ʛ.). ɺ ʥʠʞʥʠʭ ʩʣʦʷʭ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʫ 20-40 ʠ 40-

60 ʩʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʝʙʘʣʩʷ ʦʪ 84,9 (2011 ʛ.) ʜʦ 87,3% ʅɺ (2010 ʛ.).  

ʂʦ ʚʨʝʤʝʥʠ ʚʩʭʦʜʦʚ ʚ 2009ï2010 ʛʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 

ʚ 60 ʩʤ ʩʣʦʝ ʥʘ 0,6ï2,1% ʅɺ. ɸ ʚ 2011 ʛʦʜʫ ʢ ʬʘʟʝ ʚʩʭʦʜʦʚ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ 60-ʪʠ ʩʤ ʩʣʦʝ 

ʥʘʦʙʦʨʦʪ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 6% ʅɺ, ʯʪʦ ʙʳʣʦ ʩʣʝʜʩʪʚʠʝʤ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ (100 ʤʤ) ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ. 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ, ʢ ʬʘʟʝ 6-8 ʣʠʩʪʴʝʚ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʦʩʪʘʚʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 65-72% ʅɺ.  
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ɺ 2009 ʛ. ʚ ʧʝʨʠʦʜ ʚʳʤʝʪʳʚʘʥʠʝ-ʮʚʝʪʝʥʠʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʦʜʘʤʠ, ʚʳʧʘʣʦ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ - 56,4 ʤʤ, ʧʦʵʪʦʤʫ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ 60-ʪʠ ʩʤ ʩʣʦʝ ʥʘ ʚʘʨʠʘʥʪʘʭ 

ʦʧʳʪʘ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʩʦʩʪʘʚʠʣʘ 77,5ï76,3% ʅɺ ʠ ʪʘʢʘʷ ʧʨʠʤʝʨʥʦ ʦʥʘ ʙʳʣʘ ʥʘ ʥʝʫʜʦʙʨʝʥʥʦʤ 

- 77,5-78,0% ʅɺ (ʨʠʩ. 1).  
ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʠ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ, ʪ/ʛʘ 

 

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʚ ʩʣʦʝ 0-60 ʩʤ ʧʦʜ ʛʠʙʨʠʜʦʤ ʢʫʢʫʨʫʟʳ, % ʅɺ. 

 

ɺ 2010 ʛ., ʚ çʢʨʠʪʠʯʝʩʢʠʡè ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʢʫʢʫʨʫʟʳ - ʚʳʤʝʪʳʚʘʥʠʝ ï ʮʚʝʪʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʣʘ 37ʦʉ, ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʦ ʚʩʝʛʦ ʣʠʰʴ 7,5 ʤʤ. ɺ ʵʪʦʪ 

ʧʝʨʠʦʜ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʩʥʠʟʠʣʘʩʴ ʜʦ 44,9ï47,0% ʅɺ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʛʠʙʨʠʜʘ. 

ɺ 2011 ʛ. ʟʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʧʦʩʝʚʳ ʦʩʦʙʝʥʥʦ ʥʫʞʜʘʣʠʩʴ ʚʦ ʚʣʘʛʝ, ʚʳʧʘʣʦ ʟʘ 20 ʜʥʝʡ 

ʚʩʝʛʦ 21,3 ʤʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 39,5ʦʉ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʩʦʜʝʨʞʘʥʠʠ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. 

ʂʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʦʩʘʜʢʠ, ʚʳʧʘʜʘʚʰʠʝ ʚ ʧʝʨʠʦʜ ʚʳʤʝʪʳʚʘʥʠʝ - ʮʚʝʪʝʥʠʝ ʥʝʩʢʦʣʴʢʦ ʩʤʷʛʯʠʣʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʞʘʨʳ, ʦʜʥʘʢʦ ʚ ʵʪʦʡ ʬʘʟʝ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ 60 ʩʤ ʩʣʦʝ ʧʦʯʚʳ ʙʳʣʠ ʥʠʞʝ 

70% ʅɺ (66,6-68,1% ʅɺ). 

ʂ ʧʝʨʠʦʜʫ ʩʦʟʨʝʚʘʥʠʷ ʟʝʨʥʘ ʫ ʩʨʝʜʥʝʧʦʟʜʥʝʛʦ ʛʠʙʨʠʜʘ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ 2009 ʛ. 

ʩʥʠʟʠʣʠʩʴ ʜʦ 64,5 ï 68,5% ʅɺ (ʨʠʩ. 1). 

ɺ 2010 ʛ. ʠʟ-ʟʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʦʩʘʜʢʦʚ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʢ ʧʝʨʠʦʜʫ ʫʙʦʨʢʠ 

ʟʝʨʥʘ ʫ ʠʟʫʯʘʝʤʦʛʦ ʛʠʙʨʠʜʘ ʩʥʠʟʠʣʘʩʴ ʜʦ 55,3% ʅɺ ʠ ʩʦʩʪʘʚʠʣʘ 55,3ï56,3% ʅɺ. ɺ 2011 ʛʦʜʫ ʢʦ 

ʚʨʝʤʝʥʠ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʟʝʨʥʘ - 55,7ï57,1% ʅɺ. 

ʌʦʥ 
ɺʘʨʠʘʥʪʳ ɻʦʜ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʫʜʦʙʨʝʥʥʳʡ 
ʅʉʈ0,5 

2009 8,04 10,80 0,09 

2010 5,95 8,28 0,15 

2011 5,62 8,52 0,48 
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ʩʨ.ʟʘ 3 ʛ. 6,54 9,20 - 

2009 9,10 12,39 0,09 

2010 7,46 9,54 0,15 

2011 6,86 11,05 0,48 
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ʩʨ.ʟʘ 3 ʛ. 7,81 10,99 - 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʨʝʭʣʝʪʥʠʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ ʥʘ 

ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʨʦʷʚʣʷʣʦʩʴ ʧʦ-ʨʘʟʥʦʤʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ (ʨʠʩ. 

1). ɺ ʬʘʟʫ ʚʩʭʦʜʦʚ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʛʝʨʙʠʮʠʜʦʚ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ (ʚ ʩʨ. ʟʘ 3 ʛ.) ʚ ʩʣʦʝ 0-60 

ʩʤ ʙʳʣʘ ʚʳʰʝ ʥʘ 0,5%, ʦʪ ʫʜʦʙʨʝʥʠʡ ʥʘ 0,6% ʠ ʦʪ ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ ʥʘ 1,3% ʅɺ. ɺ ʬʘʟʫ 6-8 

ʣʠʩʪʴʝʚ ʦʪ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʥʘ 1,8%, ʦʪ ʚʥʝʩʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥ ʦʙʨʘʪʥʳʡ ʵʬʬʝʢʪ: ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʩʥʠʟʠʣʘʩʴ ʥʘ 0,8% ʅɺ. ʇʨʠ ʫʣʫʯʰʝʥʠʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʬʦʥʘ ʠ ʫʜʘʣʝʥʠʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 8,0% ʅɺ. ɺ 

ʬʘʟʫ ʚʳʤʝʪʳʚʘʥʠʷ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʥʘ 1,3; 2,0; 2,8% ʅɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʬʘʟʫ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʚʣʘʞʥʦʩʪʴ 

ʧʦʯʚʳ ʩʥʠʟʠʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʠ ʫʜʦʙʨʝʥʠʡ ʦʪ 1,4 ʜʦ 3,9% ʅɺ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʶ ʢʫʢʫʨʫʟʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛ. ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 460,8 ʤʤ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʚʳʧʘʣʦ ʚ 2011 ʛ. - 5720 ʤ3/ʛʘ, ʘ ʥʘʠʤʝʥʴʰʝʝ ʚ 2010 ʛ. ï 2761 ʤ3/ʛʘ (ʪʘʙʣ. 2). 
 

ʊʘʙʣʠʮʘ 2 ï ɺʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʢʫʢʫʨʫʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʠ ʫʜʦʙʨʝʥʠʡ 

 
ʉʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ - ʚʝʣʠʯʠʥʘ ʥʝʧʦʩʪʦʷʥʥʘʷ, ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʱʘʷ ʦʪ ʪʝʧʣʦʚʦʛʦ 

ʨʝʞʠʤʘ, ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʠ ʚʦʟʜʫʭʘ, ʙʠʦʣʦʛʠʠ ʠ ʘʛʨʦʪʝʭʥʠʢʠ ʛʠʙʨʠʜʘ. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʠ 

ʧʦʯʚʝʥʥʳʝ ʟʘʧʘʩʳ ʚʣʘʛʠ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʚʝʣʠʯʠʥʘ 

ʢʦʪʦʨʦʛʦ ʢʦʣʝʙʘʣʘʩʴ ʠ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 5412ï5465 ʤ3/ʛʘ. ʇʨʠ ʵʪʦʤ ʨʘʩʭʦʜ ʚʦʜʳ ʠʟ ʧʦʯʚʝʥʥʳʭ 

ʟʘʧʘʩʦʚ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʩʦʩʪʘʚʠʣ 804ï857 ʤ3/ʛʘ (ʪʘʙʣ. 2).  

ʅʘʠʙʦʣʴʰʠʡ ʨʘʩʭʦʜ ʚʦʜʳ ʠʟ ʧʦʯʚʳ ʦʪʤʝʯʝʥ ʚ 2010 ʛ. (28,2ï32,0%), ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚ ʪʝʯʝʥʠʝ ʘʚʛʫʩʪʘ ʤʝʩʷʮʘ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʦʩʘʜʢʦʚ. ʇʨʠ ʵʪʦʤ ʨʘʩʪʝʥʠʷ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʘʧʘʩʳ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ, ʯʝʤ ʚ ʜʨʫʛʠʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʩʘʜʢʠ 

ʈʘʩʭʦʜ ʚʦʜʳ  

ʠʟ ʧʦʯʚʳ 

(0-60 ʩʤ) 

ʉʫʤʤʘʨʥʝr 

ʚʦʜʦʧʦʪʨʝʙʣʝ-

ʥʠʝ (ɽ) 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦ-

ʧʦʪʨʝʙʣʝʥʠʷ (ʤ
3
/ʪ) 

ʜʣʷ: 

ɺʘʨʠʘʥʪʳ ɻʦʜʳ 

ʤ
3
/
ʛ
ʘ

 

%
 
ʢ
 
ɽ

 

ʤ
3
/
ʛ
ʘ

 

%
 
ʢ
 
ɽ

 

ʤ
3
/
ʛ
ʘ

 

ʩ
ʫ
ʭ
ʦ
ʡ
 
ʤ
ʘ
ʩ
ʩ
ʳ

 

ʟ
ʝ
ʨ
ʥ
ʘ

 

2009 3535 89,7 408 10,3 3943 167 490 

2010 3283 71,8 1292 28,2 4575 260 769 

2011 7006 90,6 712 9,4 7718 389 1373 

ʙ
ʝ
ʟ
 
ʛ
ʝ
ʨ
ʙ
ʠ
ʮ
ʠ
ʜ
ʦ
ʚ

 

ʩʨ. 4608 84,0 804 16,0 5412 266 828 

2009 3535 88,7 452 11,3 3987 151 438 

2010 3283 71,5 1295 28,5 4578 201 614 

2011 7006 90,6 731 9,4 7737 333 1128 

ɹ
ʝ
ʟ
 
ʫ
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ʦ
ʙ
ʨ
ʝ
ʥ
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ʡ

 

ʩ
 
ʛ
ʝ
ʨ
ʙ
ʠ
ʮ
ʠ
ʜ
ʘ
ʤ
ʠ

 

ʩʨ. 4608 83,6 826 16,4 5434 225 696 

2009 3535 87,9 485 12,1 4020 121 372 

2010 3283 71,5 1310 28,5 4593 187 555 

2011 7006 90,8 727 9,2 7733 248 908 

ʙ
ʝ
ʟ
 
ʛ
ʝ
ʨ
ʙ
ʠ
ʮ
ʠ
ʜ
ʦ
ʚ

 

ʩʨ. 4608 83,4 841 16,6 5449 184 592 

2009 3535 87,5 507 12,5 4042 117 326 

2010 3283 71,4 1317 28,6 4600 165 482 

2011 7006 90,4 747 9,6 7753 235 702 

ʋ
ʜ
ʦ
ʙ
ʨ
ʝ
ʥ
ʥ
ʳ
ʡ

 

ʩ
 
ʛ
ʝ
ʨ
ʙ
ʠ
ʮ
ʠ
ʜ
ʘ
ʤ
ʠ

 

ʩʨ. 4608 83,1 857 16,9 5465 171 497 
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ʉʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʦ ʥʘ ʬʦʥʝ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ ï 5412 

ʤ3/ʛʘ, ʩ ʛʝʨʙʠʮʠʜʘʤʠ ï 5434 ʤ3/ʛʘ, ʘ ʥʘ ʬʦʥʝ ʫʜʦʙʨʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5449 ʠ 5465 ʤ3/ʛʘ. 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʥʦʩʠʤʳʝ ʛʝʨʙʠʮʠʜʳ ʠ ʫʜʦʙʨʝʥʠʷ ʥʝ ʦʢʘʟʳʚʘʣʠ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʝʣʠʯʠʥʫ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʫ ʠʟʫʯʘʝʤʦʛʦ ʛʠʙʨʠʜʘ ʢʫʢʫʨʫʟʳ 

(ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʣʠʰʴ 0,2ï0,6% ʧʦ ʛʝʨʙʠʮʠʜʘʤ ʠ  0,6ï1,1% ʧʦ ʫʜʦʙʨʝʥʠʷʤ).  

ɺʝʣʠʯʠʥʘ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʆʙʱʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʣʘʛʠ ʨʘʩʪʝʥʠʷʤʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʧʦʜʚʝʨʞʝʥʘ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʢʦʣʝʙʘʥʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʩʦʟʜʘʥʠʝ ʝʜʠʥʠʮʳ ʫʨʦʞʘʷ (ʟʝʨʥʘ ʠʣʠ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ) ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ (ʂɺ) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʣʘʛʠ ʨʘʩʪʝʥʠʷʤʠ.  

ɺʥʝʩʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʠ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 

ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʢʫʨʫʟʳ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʨʝʜʥʝʧʦʟʜʥʝʛʦ ʛʠʙʨʠʜʘ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ, ʂɺ ʩʦʩʪʘʚʠʣ 266 ʤ3 ʥʘ 1 ʪ ʩʫʭʦʡ 

ʙʠʦʤʘʩʩʳ, ʘ ʥʘ ʩʦʟʜʘʥʠʝ 1 ʪ ʟʝʨʥʘ - 828 ʤ3. ɺʥʝʩʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʩʥʠʟʠʣʦ ʟʘʪʨʘʪʳ ʚʦʜʳ ʥʘ 

ʩʦʟʜʘʥʠʝ ʝʜʠʥʠʮʳ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ ʥʘ 15,4%, ʘ ʥʘ ʩʦʟʜʘʥʠʝ 1 ʪ ʟʝʨʥʘ - ʥʘ 15,9%. ʇʨʠʤʝʥʝʥʠʝ 

ʫʜʦʙʨʝʥʠʡ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ï 30,8 ʠ 28,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʦʚʤʝʩʪʥʦʝ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ - 35,7 ʠ 40% (ʪʘʙʣ. 3).  
 

ʊʘʙʣʠʮʘ 3 ï ʈʘʩʭʦʜ ʚʦʜʳ ʛʠʙʨʠʜʦʤ ʢʫʢʫʨʫʟʳ (ʩʨ. 2009ï2011 ʛʛ.) 

 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʶ ʢʫʢʫʨʫʟʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʤʝʥʷʝʤʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʫʩʪʘʥʦʚʣʝʥ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʧʦʣʝʤ 

ʢʫʢʫʨʫʟʳ. ʅʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʨʘʩʭʦʜ ʚʣʘʛʠ ʚʣʠʷʣʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ. ɽʩʣʠ ʚ 2009 ʛ. ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʨʘʩʭʦʜ 

ʚʣʘʛʠ ʩʦʩʪʘʚʠʣ 25,3 ʤ3/ʛʘ, ʪʦ ʚ 2010 ʛ. ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 23,7%, ʘ ʚ 2011 ʛ. ʥʘ 85,0%. 

ʊʨʝʭʣʝʪʥʠʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʠ ʫʜʦʙʨʝʥʠʡ, ʢʘʢ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʠʭ 

ɺʘʨʠʘʥʪʳ ɻʦʜʳ 

ʉʫʤʤʘʨʥʦʝ ʚʦ-

ʜʦʧʦʪʨʝʙʣʝʥʠʝ, 
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ʉʨʝʜʥʝʩʫʪʦʯ-

ʥʳʡ ʨʘʩʭʦʜ 
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ʉʫʤʤʘ ʩʨʝʜʥʝʩʫʪʦʯ-

ʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, 
ʦ
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ʈʘʩʭʦʜ ʚʣʘʛʠ 

ʥʘ 1
ʦ
ʉ, ʤ

3
/ʛʘ 

2009 3943 25,3 3069 1,28 

2010 4575 31,3 3277 1,40 

2011 7718 46,8 3162 2,44 
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ʩʨʝʜ. 5412 34,9 3169 1,71 

2009 3987 25,6 3069 1,30 

2010 4578 31,4 3277 1,40 

2011 7737 46,9 3162 2,45 
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ʩʨʝʜ. 5434 35,1 3169 1,71 

2009 4020 25,8 3069 1,31 

2010 4593 31,5 3277 1,40 

2011 7733 46,9 3162 2,45 
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ʩʨʝʜ. 5449 35,2 3169 1,72 

2009 4042 25,9 3069 1,32 

2010 4600 31,5 3277 1,40 

2011 7753 47,0 3162 2,45 
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ʩʨʝʜ. 5465 35,3 3169 1,72 
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ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ 

ʨʘʩʭʦʜʘ ʚʣʘʛʠ ʫ ʠʟʫʯʘʝʤʦʛʦ ʛʠʙʨʠʜʘ ʢʫʢʫʨʫʟʳ (0,2ï0,4 ʤ3/ʛʘ). 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ 1ʦʉ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 2011 ʛ. ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ 1ʦʉ ʙʳʣ 

ʥʘʠʙʦʣʝʝ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʩʦʩʪʘʚʠʣ 2,44ï2,45 ʤ3, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ɺ 2009ï2010 ʛʛ. ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ 1ʦʉ ʠʤʝʣ ʙʦʣʝʝ 

ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʝʥʴʰʝʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ ʚ ʵʪʠ ʛʦʜʳ. 

 

ɺʳʚʦʜʳ 

1. ʇʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʩʦʭʨʘʥʷʣʦʩʴ ʙʦʣʴʰʝ ʥʘ ʚʘʨʠʘʥʪʘʭ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ ʦʥʘ ʨʘʩʭʦʜʦʚʘʣʘʩʴ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʟʝʨʥʘ ʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ.  

2. ɼʘʥʥʳʝ ʧʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʶ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛ. ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʙʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʫʢʫʨʫʟʦʡ 460,8 ʤʤ ʚʣʘʛʠ. 

3. ɺʥʦʩʠʤʳʝ ʛʝʨʙʠʮʠʜʳ ʠ ʫʜʦʙʨʝʥʠʷ ʥʝ ʦʢʘʟʳʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʝʣʠʯʠʥʫ 

ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʫ ʠʟʫʯʘʝʤʦʛʦ ʛʠʙʨʠʜʘ ʢʫʢʫʨʫʟʳ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʭ ʚʥʝʩʝʥʠʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʥʠʞʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. 
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V.V. Biragova. WATER CONSUMPTION OF CORN DEPENDING ON HERBICIDES AND 

FERTILIZERS INTRODUCTION IN THE FOREST -STEPPE ZONE OF NORTH OSSETIA-

ALANIA.  

 
The article deals with three-year studies on water regime of middle-late corn hybrid of the American selection - 

Florence. The experiments were conducted on leached chernozem on two backgrounds - fertilized and unfertilized, 

both with herbicides and without them. The amount of moisture in 60 cm soil layer to the beginning of sowing in 

different years of studies ranged from to 84,9 (2009) to 88,2 (2010). To the period of grain ripening the amount of 

moisture in the soil decreased to 64,5ï68,5 per (2009), 55,3ï56,3 (2010), 55,7ï57,1% of field moisture capacity 

(2011). As a result of three-year data we found that the effects of fertilizers and herbicides on the soil moisture was 

manifested in different ways depending on the phase of growth and development of plants. Data on water 

consumption of corn showed that on the average for 2009ï2011 during the growing season was used 460,8 mm of 

moisture. Application of herbicides and fertilizers contributed to the decrease in the water consumption ratio due to 

increased corn yields. When cultivating this hybrid in natural conditions without fertilizers and herbicides, water 

consumption ratio was 266 cubic meters per 1 ton of dry biomass, whereas 1 ton of grain - 828 cubic meters. 

Introduction of herbicides led to the reduction of water to a unit of dry biomass 15,4%, whereas 1 ton of grain by 

15,9%. The use of fertilizers also contributed to the decline of these indicators, by ï 30,8 and 28,5% respectively. 

Combined application of fertilizers and herbicides was accompanied by decrease in these indexes respectively to 

35,7% and 40,0%. Based on these data, the water consumption of corn depending on the applied agrotechnical 

methods there determined the average daily water consumption by the field of corn.  

 

Key words: corn, water consumption, soil moisture, water consumption ratio. 
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ɺʃʀʗʅʀɽ ʉʈʆʂʆɺ ʀ ʅʆʈʄ ɺʓʉɽɺɸ ʅɸ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʏʀʅʓ  

ʇʆʉɽɺʅʆʁ ɺ ʋʉʃʆɺʀʗʍ ʇʈɽɼɻʆʈʅʆʁ ɿʆʅʓ ʎɽʅʊʈɸʃʔʅʆɻʆ ʂɸɺʂɸɿɸ 
 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʮʝʣʴ ï ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʨʦʢʦʚ ʩʝʚʘ ʠ ʥʦʨʤ ʚʳʩʝʚʘ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʯʠʥʳ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʈʉʆïɸʣʘʥʠʷ. ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʥʘ ʧʦʣʷʭ ʉʂʅʀʀɻʠʇʉʍ. 

ʃʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ - ʫʤʝʨʝʥʥʦ ʞʘʨʢʘʷ ʠ ʚ ʦʩʥʦʚʥʦʤ ʫʚʣʘʞʥʝʥʥʘʷ ʩ ɻʊʂ 1,2 ʜʦ 1,5. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ 

ʫʯʘʩʪʢʘ ï ʚʳʱʝʣʦʯʝʥʥʳʡ ʯʝʨʥʦʟʝʤ. ʉʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ 3,0-4,4%. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ 

ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʥʝʡʪʨʘʣʴʥʘʷ, ʛʣʫʙʞʝ ʩʣʘʙʦʱʝʣʦʯʥʘʷ. ɻʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ 670 ʤʤ, ʘ ʩʫʤʤʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 3470ʦʉ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ (75%) ʚʩʝʭ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʚ 

ʢʦʥʮʝ ʤʘʷ - ʥʘʯʘʣʝ ʠʶʥʷ. ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʤʝʪʦʜʦʤ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʦʚʪʦʨʝʥʠʡ ʚ 2013ï2015 ʛʛ. ʥʘ 

ʪʨʝʭ ʩʦʨʪʘʭ ʯʠʥʳ: ʄʨʘʤʦʨʥʘʷ, ʈʘʯʝʡʢʘ ʠ ʉʪʝʧʥʘʷ 287. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʪʨʝʭʢʨʘʪʥʘʷ, ʤʝʪʦʜ 

ʨʘʟʤʝʱʝʥʠʷ ʚʘʨʠʘʥʪʦʚ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʳʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ 

ʩʪʘʙʠʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʯʠʥʳ ʥʘ ʟʝʨʥʦ ʧʦʩʝʚ ʝʝ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʈʉʆïɸʣʘʥʠʷ ʜʦʣʞʝʥ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʘʤʳʝ ʨʘʥʥʠʝ ʚʝʩʝʥʥʠʝ ʩʨʦʢʠ. ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ 

ʧʦʩʝʚʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ - 72,5% (ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 1,2 ʤʣʥ./ʛʘ), ʘ ʩ ʥʠʟʢʦʡ ʥʦʨʤʦʡ ʚʳʩʝʚʘ (0,8 ʤʣʥ. 

ʰʪ./ʛʘ) ʙʳʣʘ ʥʠʞʝ ʥʘ 3,4% (ʩ ʥʦʨʤʦʡ - 1,2 ʤʣʥ./ʛʘ). ʇʨʠ ʨʘʥʥʠʭ ʧʦʩʝʚʘʭ ʯʠʥʳ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 1,2 

ʤʣʥ./ʛʘ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 

ʧʦ ʩʦʨʪʫ ʈʘʯʝʡʢʘ 43,7 ʪʳʩ. ʤ2/ʛʘ, ʄʨʘʤʦʨʥʘʷ - 42,5 ʪʳʩ. ʤ2/ʛʘ, ʉʪʝʧʥʘʷ 287ï40,2 ʪʳʩ. ʤ2/ʛʘ. ʏʠʥʘ ʥʘ 

ʚʘʨʠʘʥʪʘʭ ʨʘʥʥʝʛʦ ʩʨʦʢʘ ʧʦʩʝʚʘ ʦʪʣʠʯʘʣʘʩʴ ʥʘʠʙʦʣʴʰʝʡ ʚʝʪʚʠʩʪʦʩʪʴʶ, ʦʙʣʠʩʪʚʝʥʥʦʩʪʴʶ ʠ 

ʥʘʠʙʦʣʴʰʠʤ ʥʘʢʦʧʣʝʥʠʝʤ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ. ɼʣʷ ʫʩʣʦʚʠʡ ʧʨʝʜʛʦʨʠʡ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ 

ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʩʝʚ ʯʠʥʳ ʧʦʩʝʚʥʦʡ ʩ ʥʦʨʤʦʡ 1,0 ʤʣʥ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ/ʛʘ, ʢʦʪʦʨʳʡ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʨʘʥʥʠʤ ʧʦʩʝʚʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʳ - 2,21 ʪ/ʛʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʠʥʘ, ʩʦʨʪ, ʟʝʨʥʦ, ʥʦʨʤʘ ʚʳʩʝʚʘ, ʩʨʦʢʠ ʧʦʩʝʚʘ, ʧʦʣʥʦʪʘ ʚʩʭʦʜʦʚ, 

ʫʨʦʞʘʡʥʦʩʪʴ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʢʦʨʤʦʚʳʭ ʨʘʮʠʦʥʦʚ ʧʦ ʧʝʨʝʚʘʨʠʤʦʤʫ ʧʨʦʪʝʠʥʫ. ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ. 

ʕʪʘ ʟʘʜʘʯʘ ʚ ʦʩʥʦʚʥʦʤ ʨʝʰʘʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ  ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ 

ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʦʚʳʰʘʶʱʠʭ ʩʠʤʙʠʦʪʠʯʝʩʢʫʶ ʬʠʢʩʘʮʠʶ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʘʟʦʪʘ [ʍʦʭʦʝʚʘ ʅ.ʊ., ʂʘʟʘʯʝʥʢʦ ʀ.ɻ., ʊʝʜʝʝʚʘ ɸ.ɸ., 2012]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ (ʩʦʷ, ʬʘʩʦʣʴ, ʛʦʨʦʭ, ʥʫʪ, ʯʠʥʘ, ʯʝʯʝʚʠʮʘ) ʥʘ ʟʝʨʥʦ ʠ ʟʝʣʸʥʫʶ 

ʤʘʩʩʫ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʪʨʫʜʥʠʢʘʤʠ ʉʂʅʀʀɻʠʇʉʍ ʩ 1996 ʛ. [ɸʙʘʝʚ ɸ.ɸ., ʂʘʟʘʯʝʥʢʦ ʀ.ɻ., ʍʦʭʦʝʚʘ 

ʅ.ʊ., 2009]. 

ʅʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʧʦʜ ʟʝʨʥʦʙʦʙʦʚʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʚ ʈʉʆïɸʣʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʠʩʴ [ʊʝʜʝʝʚʘ ɸ.ɸ., ʍʦʭʦʝʚʘ ʅ.ʊ., ɸʙʘʝʚ ɸ.ɸ., 

2014]. ɼʣʷ ʩʦʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʫʚʝʣʠʯʝʥʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʚ 

ʧʦʯʚʫ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʟʦʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʩʝʤ ʟʝʨʥʦʙʦʙʦʚʳʤ 

ʢʫʣʴʪʫʨʘʤ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ ʯʠʥʝ, ʧʦ ʢʦʪʦʨʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʈʉʆïɸʣʘʥʠʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ.  

ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʯʠʥʘ. ʏʠʥʘ ʧʦʩʝʚʥʘʷ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʙʝʣʢʦʚʦʩʪʴʶ, ʩʪʘʙʠʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʢ ʪʦʤʫ ʞʝ ʵʪʘ ʢʫʣʴʪʫʨʘ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʛʦʨʦʭʘ ʠ ʬʘʩʦʣʠ, ʥʝ ʧʦʨʘʞʘʝʪʩʷ ʟʝʨʥʦʚʢʦʡ [ʊʘʥʜʝʣʦʚʘ ʕ.ɸ., 2015].  

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʨʦʢʦʚ ʩʝʚʘ ʠ ʥʦʨʤʳ ʚʳʩʝʚʘ, ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʘʛʨʦʮʝʥʦʟʘ ʯʠʥʳ ʧʦʩʝʚʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʈʉʆïɸʣʘʥʠʷ. 

ʋʩʣʦʚʠʷ ʠ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʦʧʳʪʥʦʤ ʧʦʣʝ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʅʀʀ ʛʦʨʥʦʛʦ ʠ ʧʨʝʜʛʦʨʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ 

ʚʳʱʝʣʦʯʝʥʥʳʭ ʯʝʨʥʦʟʸʤʘʭ. 
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ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3,0-4,4%. ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʚʝʨʭʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʙʣʠʟʢʘ ʢ ʥʝʡʪʨʘʣʴʥʦʡ, ʛʣʫʙʞʝ - ʩʣʘʙʦʢʠʩʣʘʷ. ɻʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ 670 ʤʤ, ʩʫʤʤʘ 

ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 3470ʦʉ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʚʥʘ 193-214 ʜʥʝʡ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 75-85%, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʢʫʣʴʪʫʨʳ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʩʦʨʪʘ ʯʠʥʳ ʧʦʩʝʚʥʦʡ ʄʨʘʤʦʨʥʘʷ, ʈʘʯʝʡʢʘ ʠ ʉʪʝʧʥʘʷ 287. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʯʠʥʘ ʧʦʩʝʚʥʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ 

ʨʘʥʥʠʭ ʷʨʦʚʳʭ ʢʫʣʴʪʫʨ, ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʦʟʜʥʠʝ ʧʦʩʝʚʳ ʢʫʣʴʪʫʨʳ 

ʧʨʠ ʜʦʩʪʘʪʦʯʥʳʭ ʟʘʧʘʩʘʭ ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʟʝʨʥʘ ʠ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ. 

ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʧʦʣʥʦʪʘ ʚʩʭʦʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ ʢʘʢ ʦʪ ʩʨʦʢʦʚ ʧʦʩʝʚʘ, ʪʘʢ ʠ ʦʪ ʥʦʨʤ 

ʚʳʩʝʚʘ. ɿʘʧʘʟʜʳʚʘʥʠʝ ʩ ʚʳʩʝʚʦʤ ʯʠʥʳ ʥʘ 10 ʜʥʝʡ ʧʦʩʣʝ ʨʘʥʥʝʛʦ ʩʨʦʢʘ ʧʦʩʝʚʘ ʟʘʤʝʪʥʦ ʩʦʢʨʘʱʘʝʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʭʦʜʦʚ ʥʘ 2-3 ʜʥʷ. ɺʳʩʝʚ ʯʠʥʳ ʯʝʨʝʟ 20 ʜʥʝʡ 

ʩʦʢʨʘʱʘʣ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ çʧʦʩʝʚ-ʚʩʭʦʜʳè ʥʘ 5-6 ʜʥʝʡ.  

ɺ ʩʨʝʜʥʝʤ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ ʟʘ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʧʦʩʝʚʘ ʩ 

ʥʦʨʤʦʡ ʚʳʩʝʚʘ 1,2 ʤʣʥ./ʛʘ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʩʦʩʪʘʚʠʣʘ 72,5%. 

ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʥʠʟʢʦʡ ʥʦʨʤʦʡ ʚʳʩʝʚʘ (0,8 ʤʣʥ. ʰʪ./ʛʘ) ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʥʠʞʝ 

ʟʘʛʫʱʝʥʥʳʭ (1,2 ʤʣʥ./ʛʘ) ʥʘ 3,4%. 

ʇʨʠ ʨʘʥʥʠʭ ʧʦʩʝʚʘʭ ʯʠʥʳ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 1,2 ʤʣʥ./ʛʘ ʚʩʭʦʞʠʭ ʩʝʤʷʥ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ 

ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛ. ʠʩʧʳʪʘʥʠʡ) ʩʦʩʪʘʚʠʣʘ ʧʦ ʩʦʨʪʫ ʈʘʯʝʡʢʘ 43,7 ʪʳʩ. ʤ2/ʛʘ, 

ʄʨʘʤʦʨʥʘʷ - 42,5 ʪʳʩ. ʤ2/ʛʘ, ʉʪʝʧʥʘʷ 287 - 40,2 ʪʳʩ. ʤ2/ʛʘ. ʈʘʩʪʝʥʠʷ ʯʠʥʳ ʥʘ ʚʘʨʠʘʥʪʘʭ ʨʘʥʥʝʛʦ 

ʩʨʦʢʘ ʧʦʩʝʚʘ ʦʪʣʠʯʘʣʠʩʴ ʥʘʠʙʦʣʴʰʝʡ ʚʝʪʚʠʩʪʦʩʪʴʶ, ʦʙʣʠʩʪʚʝʥʥʦʩʪʴʶ ʠ ʥʘʠʙʦʣʴʰʠʤ ʥʘʢʦʧʣʝʥʠʝʤ 

ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ. 

ʅʘʠʚʳʩʰʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ ʚ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʦʙʝʩʧʝʯʠʚʘʣʠ ʩʘʤʳʝ ʨʘʥʥʠʝ ʩʨʦʢʠ ʧʦʩʝʚʘ (ʪʘʙʣ. 

1). 
ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʵʣʝʤʝʥʪʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʯʠʥʳ ʧʦʩʝʚʥʦʡ ʧʨʠ ʨʘʟʥʳʭ ʩʨʦʢʘʭ ʧʦʩʝʚʘ  

(ʚ ʩʨ. ʟʘ 2013ï2015 ʛʛ. ï ʩʦʨʪ ʈʘʯʝʡʢʘ) 

 
ʄʝʞʜʫ ʨʘʥʥʠʤ ʩʨʦʢʦʤ ʧʦʩʝʚʘ ʠ ʚʳʩʝʚʦʤ ʩʦʨʪʘ ʈʘʯʝʡʢʘ ʯʝʨʝʟ 20 ʜʥʝʡ ʨʘʟʥʠʮʘ ʚ ʫʨʦʞʘʝ ʩʝʤʷʥ 

ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʡ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 0,8 ʤʣʥ./ʛʘ ʠ ʩʦʩʪʘʚʠʣʘ 0,54 ʪ/ʛʘ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʟʜʥʠʭ ʧʦʩʝʚʦʚ ʯʠʥʳ ʷʚʣʷʝʪʩʷ ʠʭ ʩʠʣʴʥʦʝ 

ʠʟʨʝʞʠʚʘʥʠʝ ʠ ʙʦʣʴʰʘʷ ʟʘʩʦʨʝʥʥʦʩʪʴ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʣʘʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʯʠʥʳ ʧʦʩʝʚʥʦʡ 

ʬʦʨʤʠʨʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʟʝʨʥʘ ʠ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʧʨʠ ʧʦʟʜʥʠʭ ʩʨʦʢʘʭ ʧʦʩʝʚʘ ʚʦ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʳʝ ʛʦʜʳ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʤʝʩʷʭ, ʘ ʪʘʢʞʝ ʚ ʧʦʫʢʦʩʥʳʭ ʠ 

ʧʦʞʥʠʚʥʳʭ ʧʦʩʝʚʘʭ. 

ʇʦʚʳʰʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩ 1,0 ʜʦ 1,2 ʤʣʥ./ʛʘ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 

ʠʩʧʳʪʫʝʤʳʭ ʩʦʨʪʦʚ ʥʘ ʚʩʝʭ ʩʨʦʢʘʭ ʧʦʩʝʚʘ. 

ɺʳʚʦʜʳ 

1. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʩʪʘʙʠʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʯʠʥʳ, ʝʝ ʧʦʩʝʚ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʈʉʆïɸʣʘʥʠʷ ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʩʘʤʳʝ ʨʘʥʥʠʝ ʚʝʩʝʥʥʠʝ ʩʨʦʢʠ, ʧʨʠ ʧʝʨʚʦʡ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʚʝʩʝʥʥʠʭ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ.  

ʅʦʨʤʘ ʚʳʩʝʚʘ, 

ʤʣʥ. ʰʪ./ʛʘ 

(ʬʘʢʪʦʨ ɸ) 

ʉʨʦʢ ʧʦʩʝʚʘ 

(ʬʘʢʪʦʨ ɺ) 

ʈʘʩʪʝʥʠʡ  

ʢ ʫʙʦʨʢʝ, ʰʪ./ʤ
2
 

ʄʘʩʩʘ ʟʝʨʥʘ  

ʩ 1 ʨʘʩʪʝʥʠʷ, ʛ 

ʋʨʦʞʘʡʥʦʩʪʴ 

ʟʝʨʥʘ, ʪ/ʛʘ 

20.04 61 3,10 1,89 

01.05 57 2,90 1,65 0,8 

11.05 50 2,70 1,35 

20.04 79 2,81 2,21 

01.05 75 2,75 2,06 1,0 

11.05 68 2,70 1,83 

20.04 75 2,67 2,00 

01.05 73 2,63 1,91 1,2 

11.05 65 2,49 1,61 

ʅʉʈ05ɸ=0,06;  ʅʉʈ05ɺ=0,09;  ʅʉʈ05 =0,13 
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2. ɼʣʷ ʫʩʣʦʚʠʡ ʧʨʝʜʛʦʨʠʡ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʩʝʚ ʯʠʥʳ ʧʦʩʝʚʥʦʡ ʩ 

ʥʦʨʤʦʡ 1,0 ʤʣʥ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ/ʛʘ, ʢʦʪʦʨʳʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʥʥʠʤ ʧʦʩʝʚʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʳ - 2,21 ʪ/ʛʘ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʙʘʝʚ ɸ.ɸ., ʂʘʟʘʯʝʥʢʦ ʀ.ɻ., ʍʦʭʦʝʚʘ ʅ.ʊ. ɺʣʠʷʥʠʝ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʈʉʆïɸʣʘʥʠʷ // ɸʛʨʘʨʥʳʡ ʚʝʩʪʥʠʢ 
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A.A. Tedeeva, N.T. Khokhoeva, A.A. Abaev, E.A. Tandelova. THE INFLUENCE OF TIME AND 

RATE OF SOWING ON PEAVINE GRASS PRODUCTIVITY IN THE CONDITIONS OF THE 

FOOTHILL ZONE OF THE CEN TRAL CAUCASUS. 
The study was aiming to identify the effect of different time and rates of sowing on peavine grass productivity 

in the forest-steppe zone of North Ossetia-Alania. The experience was carried out on the fields of North Caucasian 

Research Institute of Mountain and Foothill Agriculture. Forest-steppe zone is moderately hot and mostly moist with 

hydrothermal index 1,2 to 1,5. The soil of experimental plot is leached chernozem. The humus content is 3,0-4,4%. 

The reaction of soil solution in the upper horizons is neutral, deeper is slightly alkaline. Annual precipitation is 670 

mm and the sum of effective temperatures for the year is 3470ÁC. The majority (75%) of all precipitation falls in late 

May - early June. The experience was carried out by the organized repetition method in 2013ï2015 with three 

varieties of peavine grass: Marble Recheyka and Stepnaya 287. The experiment was repeated three times, method of 

variants placement in the experiment is randomized. It was found that for maximum and stable productivity of  

peavine grass for grain we must sow it in the foothills of North Ossetia-Alania in the early spring. The safety of 

plants to harvest at the early sowing dates averaged 72,5% (with the sowing rate 1,2 mln/ha) and low sowing rate 

(0,8 mln pcs./ha) was lower by 3,4% than (with rate 1,2 mln/ha). When early peavine grass sowing with the rate 1,2 

mln/ha of germinating seeds maximum the leaf area on average for three years was 43,7 thousand m2/ha for the 

variety Rechaka, Marble ï 42,5 thousand m2/ha, Stepnaya 287ï40,2 thousand m2/ha. Peavine grass of variants with 

early sown period was characterized by the gratest branching, foliage and the greatest accumulation of top biomass. 

Sowing of peavine grass ng with the norm of 1,0 million viable seeds/ha that combined with early sowing provides 

the highest productivity of the crop ï 2,21 t/ha is optimal for the conditions of foothills of the North Caucasus.  

Key words: peavine grass, variety, grain, seed rate, time of sowing, fullness of germination, productivity. 
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ɼʀʅɸʄʀʂɸ ʅɸʂʆʇʃɽʅʀʗ ʉʋʍʆɻʆ ɺɽʑɽʉʊɺɸ ʀ ʋʈʆɾɸʁʅʆʉʊʔ 

ʇʆʉɽɺʆɺ ʂʃɽɺɽʈɸ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʐʊɸʄʄɸ ʂʃʋɹɽʅʔʂʆɺʓʍ 

ɹɸʂʊɽʈʀʁ  
 

ɺ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʈʉʆïɸʣʘʥʠʷ ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʰʪʘʤʤʦʚ 

ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Rhizobium, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʦʪʣʠʯʠʣʠʩʴ ʰʪʘʤʤʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ï 1600 ʠ 2000 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʋʣʫʯʰʘʷ ʘʟʦʪʥʦʝ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ 

ʢʣʝʚʝʨʘ, ʦʥʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʤʙʠʦʪʠʯʝʩʢʘʷ 

ʬʠʢʩʘʮʠʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʟʦʪʘ ʘʪʤʦʩʬʝʨʳ, ʘʢʪʠʚʠʟʠʨʫʷ ʧʨʦʜʫʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʫʚʝʣʠʯʠʚʘʝʪ 

ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʘʢ ʦʪʜʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʪʘʢ ʠ ʮʝʣʳʤ ʨʘʩʪʝʥʠʝʤ. ɺ ʩʨʝʜʥʝʤ ʟʘ 5 ʦʧʳʪʦ-

ʣʝʪ, ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʚʳʩʦʢʦʡ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ ʦʢʦʣʦ 25 ʪ/ʛʘ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʯʪʦ ʙʦʣʝʝ ʯʝʤ ʥʘ 2,5 ʪ/ʛʘ, ʠʣʠ 11,4% ʣʫʯʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʰʪʘʤʤʘ ʩ ʚʳʩʦʪʳ 130 ʤʝʪʨʦʚ ʥ.ʫ.ʤ. ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ ʙʳʣʠ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤʠ ʠ ʧʦʧʘʜʘʣʠ ʚ ʧʨʝʜʝʣʳ ʦʰʠʙʢʠ 

ʦʧʳʪʘ. ʇʨʠʤʝʥʝʥʠʝ ʟʘʚʦʜʩʢʦʛʦ ʰʪʘʤʤʘ 340ʙ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʚʟʦʰʣʦ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʥʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʚʥʠʥʥʳʭ ʰʪʘʤʤʦʚ ʠ ʥʘʭʦʜʠʣʦʩʴ ʧʨʠʤʝʨʥʦ ʥʘ ʫʨʦʚʥʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʥʪʘ ʐʪʘʤʤ-

1000. ɺʳʩʦʢʦʛʦʨʥʳʝ ʰʪʘʤʤʳ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʢʘʭ 1600 ʠ 2000 

ʤʝʪʨʦʚ ʥ.ʫ.ʤ., ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʚʥʠʥʥʳʤʠ 

ʰʪʘʤʤʘʤʠ (130 ʠ 520 ʤʝʪʨʦʚ ʥ.ʫ.ʤ.), ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʢʪʠʚʠʟʘʮʠʶ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ ʠ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʟʘ ʚʝʛʝʪʘʮʠʶ ʜʦ 5 ʪ/ʛʘ ʩʝʥʘ, ʘ ʩʨʝʜʥʠʡ ʫʨʦʞʘʡ ʩʝʥʘ ʟʘ ʦʜʠʥ ʫʢʦʩ ʧʨʝʚʳʰʘʝʪ 2 ʪ/ʛʘ. 

ʇʨʠʙʘʚʢʠ ʚ ʫʨʦʞʘʝ ʩʝʥʘ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 12,8-13,3%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʩʝʥʦ, ʫʨʦʞʘʡʥʦʩʪʴ, ʙʦʙʦʚʦ-ʨʠʟʦʙʠʘʣʴʥʳʡ ʩʠʤʙʠʦʟ, 

ʩʠʤʙʠʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʰʪʘʤʤ, ʨʠʟʦʪʦʨʬʠʥ, ʢʣʝʚʝʨ, ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʀʪʦʛʦʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ ʘʛʨʦʥʦʤʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ, ʷʚʣʷʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ. ʋ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ 

ʦʙʲʝʤʳ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʝʚʦʚ [1 ,2, 3]. ʃʫʯʰʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʩʚʷʟʘʥʥʳʤ ʘʟʦʪʦʤ ʘʪʤʦʩʬʝʨʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʙʦʙʦʚʳʭ, ʫʚʝʣʠʯʠʚʘʝʪ 

ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚʩʝʤʠ ʦʨʛʘʥʘʤʠ ʨʘʩʪʝʥʠʡ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡ [2, 

3]. 

ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʥʘʣʠʯʠʝ ʚ ʧʦʯʚʝ ʚʠʨʫʣʝʥʪʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʰʪʘʤʤʘ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Rhizobium [3, 4, 5]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ ʙʦʙʦʚʳʭ, ʠʩʧʦʣʴʟʫʶʪ ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ 

ï ʨʠʟʦʪʦʨʬʠʥ, ʥʘ ʦʩʥʦʚʝ ʟʘʚʦʜʩʢʠʭ (ʧʨʦʤʳʰʣʝʥʥʳʭ) ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʙʝʟ ʫʯʝʪʘ ʠʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʞʝ ʤʝʩʪʥʳʭ 

(ʘʙʦʨʠʛʝʥʥʳʭ) ʰʪʘʤʤʦʚ ʨʠʟʦʙʠʡ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʭ ʠʟʫʯʝʥʥʦʩʪʴʶ. 

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʘʙʦʨʠʛʝʥʥʳʭ ʰʪʘʤʤʦʚ 

ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʉʆïɸʣʘʥʠʷ ʠ ʚʳʷʚʣʝʥʠʝ ʩʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ.  

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʧʳʪʥʦ-ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʩʪʘʥʮʠʠ ɻʦʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʪʝʯʝʥʠʝ 2013ï2015 ʛʛ. ʇʦʯʚʘ 

ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʥʦʟʝʤʦʤ ʚʳʱʝʣʦʯʝʥʥʳʤ ʩ ʙʣʠʟʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʘʣʝʯʥʠʢʘ. 

ʇʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʦʧʳʪʘ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚʳ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 5,2-5,5%, ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ 52-65 ʤʛ ï 

ʧʦʚʳʰʝʥʥʦʝ, ʨʅ
ʩʦʣ

 5,4-5,7, ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 161-170 ʤʛ/ʢʛ (ʧʦ ʏʠʨʠʢʦʚʫ) ï 

ʚʳʩʦʢʦʝ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ (ʧʦ ʏʠʨʠʢʦʚʫ) ï 148-161 ʤʛ/ʢʛ ʧʦʯʚʳ ï ʚʳʩʦʢʦʝ. 



                           ʀɿɺɽʉʊʀʗ ˉ 52(4) 2015 çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  58 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ ʩʦʨʪʘ ɼʘʨʴʷʣ, ʤʝʩʪʥʳʝ ʨʘʩʳ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ 

ʨʦʜʘ Rhizobium. ʐʪʘʤʤʳ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʠʟ ʨʠʟʦʩʬʝʨʳ 

ʢʦʨʥʝʡ ʜʠʢʦʨʘʩʪʫʱʝʛʦ ʢʣʝʚʝʨʘ, ʦʙʠʪʘʶʱʝʛʦ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʢʘʭ ʚ ʨʘʟʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʠʟ ʢʦʪʦʨʳʭ ʛʦʪʦʚʠʣʩʷ ʨʠʟʦʪʦʨʬʠʥ. ʀʥʦʢʫʣʷʮʠʶ ʩʝʤʷʥ ʧʨʦʚʦʜʠʣʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠʟ ʨʘʩʯʝʪʘ 300 ʛ ʨʠʟʦʪʦʨʬʠʥʘ ʥʘ ʛʝʢʪʘʨʥʫʶ ʥʦʨʤʫ ʩʝʤʷʥ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʣʠʧʘʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʦʜʫ ʚ ʥʦʨʤʝ 3% ʦʪ ʤʘʩʩʳ ʩʝʤʷʥ. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 18 ʤ2 

(5ʭ3,6), ʨʘʟʤʝʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ï ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ, ʧʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ 4-ʭ ʢʨʘʪʥʘʷ. ʅʘʙʣʶʜʝʥʠʷ 

ʠ ʫʯʝʪʳ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ: 

- ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʩʝʚʘʤʠ ʦʧʨʝʜʝʣʷʣʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 10 ʜʥʝʡ 

ʚʳʩʫʰʠʚʘʥʠʝʤ ʠ ʚʟʚʝʰʠʚʘʥʠʝʤ ʦʪʜʝʣʴʥʦ ʢʘʞʜʦʛʦ ʦʨʛʘʥʘ ʨʘʩʪʝʥʠʡ: ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, ʢʦʨʥʠ (ʚ ʩʪʘʪʴʝ 

ʧʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʮʝʣʳʤ ʨʘʩʪʝʥʠʝʤ); 

- ʫʨʦʞʘʡ ʩʝʥʘ ʟʘ ʦʜʠʥ ʫʢʦʩ ʦʧʨʝʜʝʣʷʣʠ ʩʢʘʰʠʚʘʥʠʝʤ ʚʩʝʡ ʜʝʣʷʥʢʠ, ʜʦʚʝʜʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʩʝʥʘ 

ʜʦ 16-17% (ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʜʣʷ ʩʝʥʘ ʙʦʙʦʚʳʭ ʪʨʘʚ) ʠ ʧʝʨʝʩʯʝʪʦʤ ʫʨʦʞʘʷ ʥʘ ʧʣʦʱʘʜʴ 1 ʛʘ; 

- ʫʨʦʞʘʡ ʩʝʥʘ ʟʘ ʚʝʛʝʪʘʮʠʶ ʦʧʨʝʜʝʣʷʣʠ ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ ʟʘ ʢʘʞʜʳʡ ʫʢʦʩ ʠ 

ʦʪʘʚʳ ʚ ʵʪʦʤ ʛʦʜʫ. 

ʉʭʝʤʘ ʦʧʳʪʘ: 

1. ʂʦʥʪʨʦʣʴ ï ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʠʟ ʤʝʩʪʥʳʭ ʨʘʩ 

ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ (ʩ. ɸʣʭʘʥʯʫʨʪ ï 520 ʤ ʥ.ʫ.ʤ.). 

2. ʐʪʘʤʤ-130 ï ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʠʟ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ, 

ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʚʳʩʦʪʝ 130 ʤ ʥ.ʫ.ʤ. (ʩ. ʊʨʦʠʮʢʦʝ). 

3. ʐʪʘʤʤ-1000 ï ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʠʟ ʢʣʫʙʝʥʴʢʦʚʳʭ 

ʙʘʢʪʝʨʠʡ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʚʳʩʦʪʝ 1000 ʤ ʥ.ʫ.ʤ. (ʩ. ɺ. ʉʘʥʠʙʘ). 

4. ʐʪʘʤʤ-1600 ï ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʠʟ ʢʣʫʙʝʥʴʢʦʚʳʭ 

ʙʘʢʪʝʨʠʡ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʚʳʩʦʪʝ 1600 ʤ ʥ.ʫ.ʤ. (ʩ. ʃʘʤʘʨʜʦʥ). 

5. ʐʪʘʤʤ-2000 ï ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʨʠʟʦʪʦʨʬʠʥʦʤ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʠʟ ʢʣʫʙʝʥʴʢʦʚʳʭ 

ʙʘʢʪʝʨʠʡ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʚʳʩʦʪʝ 2000 ʤ ʥ.ʫ.ʤ. (ʩ. ʊʠʙ). 

6. ʐʪʘʤʤ 340ʙ ï ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʟʘʚʦʜʩʢʠʤ ʰʪʘʤʤʦʤ ʨʠʟʦʪʦʨʬʠʥʘ ʤʘʨʢʠ 340ʙ (ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʢʘʢ ʦʪʜʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʢʣʝʚʝʨʘ, ʪʘʢ ʠ ʮʝʣʳʤ ʨʘʩʪʝʥʠʝʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʩʠʤʙʠʦʪʠʯʝʩʢʠ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʘʟʦʪʦʤ ʘʪʤʦʩʬʝʨʳ (ʪʘʙʣ. 1). 

ɺ ʧʝʨʚʳʡ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʦ ʦʜʥʦʤʫ ʧʦʣʥʦʮʝʥʥʦʤʫ ʫʢʦʩʫ ʠ ʦʪʘʚʝ. ʇʦʩʝʚʘʤʠ 

ʢʣʝʚʝʨʘ ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ ʦʪ 3567 ʜʦ 4008 ʢʛ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 2013 ʛʦʜʫ ʠ ʦʪ 3356 ʜʦ 3738 ʢʛ/ʛʘ 

ʚ 2014 ʛʦʜʫ, ʫʚʝʣʠʯʠʚʘʷʩʴ ʧʦ ʤʝʨʝ ʘʢʪʠʚʠʟʘʮʠʠ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ.  

ʅʘ ʚʪʦʨʦʡ ʛʦʜ ʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʝʚʘʤʠ ʚ 2014 ʛʦʜʫ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʚʘ ʧʦʣʥʦʮʝʥʥʳʭ ʫʢʦʩʘ ʠ 

ʦʪʘʚʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʥʘʢʦʧʣʝʥʥʦʛʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚʩʝʤʠ ʦʨʛʘʥʘʤʠ ʨʘʩʪʝʥʠʡ ʟʘ ʚʝʛʝʪʘʮʠʶ 

ʜʦʩʪʠʛʣʦ 5445 ʢʛ/ʛʘ ʚ ʚʘʨʠʘʥʪʝ ʐʪʘʤʤ-1600. ɺ 2015 ʛʦʜʫ ʟʘ ʜʚʘ ʧʦʣʥʦʮʝʥʥʳʭ ʫʢʦʩʘ ʚ ʚʘʨʠʘʥʪʘʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʛʦʨʥʳʭ ʰʪʘʤʤʦʚ ʥʘʢʦʧʣʝʥʦ ʧʦʩʝʚʘʤʠ ʩʚʳʰʝ 6200 ʢʛ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ 

ʚ ʧʦʩʝʚʘʭ ʪʨʝʪʴʝʛʦ ʛʦʜʘ ʞʠʟʥʠ ʚ ʵʪʦʪ ʞʝ ʛʦʜ ï ʩʚʳʰʝ 5600 ʢʛ/ʛʘ. 

ʉʨʘʚʥʠʚʘʷ ʚʘʨʠʘʥʪʳ ʦʧʳʪʘ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʞʜʫ ʢʦʥʪʨʦʣʝʤ ʠ ʚʘʨʠʘʥʪʦʤ ʐʪʘʤʤ-130. ʈʘʚʥʠʥʥʳʝ 

ʰʪʘʤʤʳ ʧʨʦʷʚʠʣʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʥʴʰʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʟʘʚʦʜʩʢʠʤ ʠ 

ʚʳʩʦʢʦʛʦʨʥʳʤʠ ʰʪʘʤʤʘʤʠ ʙʘʢʪʝʨʠʡ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʙʣʠʟʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʠ ʫ 

ʚʘʨʠʘʥʪʦʚ ʐʪʘʤʤ-1000 ʠ ʐʪʘʤʤ-340ʙ. ʄʘʢʩʠʤʘʣʴʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚʦ ʚʩʝ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʣʠʯʠʣʠʩʴ ʚʳʩʦʢʦʛʦʨʥʳʝ ʰʪʘʤʤʳ ʩ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ 1600 ʠ 2000 ʤʝʪʨʦʚ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʫʢʦʩʘʤ, ʚʳʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʥʘʢʦʧʣʝʥʠʷ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʢʘʞʜʳʤ ʧʦʩʣʝʜʫʶʱʠʤ ʫʢʦʩʦʤ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ. ʇʦ ʛʦʜʘʤ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʩʝʚʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʛʦʜ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʟʘ ʚʩʸ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ (5 ʦʧʳʪʦ-ʣʝʪ) 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʧʦʩʝʚʘʭ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʙʳʣʦ ʥʘʢʦʧʣʝʥʦ 22,5 ʪ/ʛʘ ɸʉɺ, ʘ ʚ ʣʫʯʰʝʤ 

ʚʘʨʠʘʥʪʝ ï ʐʪʘʤʤ-1600 ï ʥʘ 2,57 ʪ/ʛʘ, ʠʣʠ ʥʘ 11,4% ʙʦʣʴʰʝ. 

ʀʪʦʛʦʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʩʪʝʥʠʷʭ, ʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʭ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʛʨʦʧʨʠʝʤʦʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʷʚʣʷʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ.  



                           ʀɿɺɽʉʊʀʗ ˉ 52(4) 2015 çɻʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  59 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʨʦʞʘʡ ʩʝʥʘ ʢʣʝʚʝʨʘ ʚ ʛʦʜ ʧʦʩʝʚʘ ʢʦʣʝʙʘʣʩʷ ʦʪ 2795 ʜʦ 

3367 ʢʛ/ʛʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʧʣʦʭʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʫʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʠʟ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ ʧʨʠʤʝʥʷʣʠ ʪʦʣʴʢʦ ʠʥʦʢʫʣʷʮʠʶ ʩʝʤʷʥ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ. ʅʘ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʛʦʜʳ ʞʠʟʥʠ 

ʫʨʦʞʘʡ ʩʝʥʘ ʚ ʦʪʜʝʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʜʦʩʪʠʛʘʣ 4,4-5,0 ʪ/ʛʘ. 
ʊʘʙʣʠʮʘ 1 ï ʅʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (ʢʛ/ʛʘ) ʧʦʩʝʚʘʤʠ ʢʣʝʚʝʨʘ 

 
ʅʉʈ

05
* ï ʫʢʘʟʘʥ ʜʠʘʧʘʟʦʥ ʥʘʠʤʝʥʴʰʝʡ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʢʘʞʜʦʤʫ ʦʨʛʘʥʫ 

ʨʘʩʪʝʥʠʡ ʠ ʟʘ ʢʘʞʜʳʡ ʫʢʦʩ. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʰʪʘʤʤʘ ʩ ʚʳʩʦʪʳ 130 ʤʝʪʨʦʚ ʥ.ʫ.ʤ. ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ ʙʳʣʠ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤʠ ʠ ʧʦʧʘʜʘʣʠ ʚ ʧʨʝʜʝʣʳ 

ʦʰʠʙʢʠ ʦʧʳʪʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʟʘʚʦʜʩʢʦʛʦ ʰʪʘʤʤʘ 340ʙ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʚʟʦʰʣʠ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʥʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʚʥʠʥʥʳʭ ʰʪʘʤʤʦʚ ʠ ʥʘʭʦʜʠʣʦʩʴ ʧʨʠʤʝʨʥʦ ʥʘ ʫʨʦʚʥʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʥʪʘ 

ʐʪʘʤʤ-1000. ɺ ʦʪʜʝʣʴʥʳʝ ʫʢʦʩʳ ʐʪʘʤʤ-340ʙ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʦʩʭʦʜʠʣ ʚʘʨʠʘʥʪ ʐʪʘʤʤ-1000. 

ʄʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦ ʚʩʝ ʫʢʦʩʳ ʠ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʪʣʠʯʠʣʠʩʴ ʚʘʨʠʘʥʪʳ ʩ ʠʥʦʢʫʣʷʮʠʝʡ ʩʝʤʷʥ ʚʳʩʦʢʦʛʦʨʥʳʤʠ ʰʪʘʤʤʘʤʠ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ï 

ʐʪʘʤʤ-1600 ʠ ʐʪʘʤʤ-2000. 

ɺ ʩʫʤʤʝ ʟʘ ʧʷʪʴ ʦʧʳʪʦ-ʣʝʪ ʚ ʢʦʥʪʨʦʣʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 17,9 ʪ/ʛʘ ʩʝʥʘ, ʘ ʘʢʪʠʚʠʟʘʮʠʷ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʘʟʦʪʬʠʢʩʘʮʠʠ ʧʦʟʚʦʣʠʣʘ ʩʦʙʨʘʪʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 2,4 ʪ/ʛʘ, ʠʣʠ 13,5% ʙʦʣʴʰʝ ʩʝʥʘ ʚ 

ʚʘʨʠʘʥʪʘʭ ʐʪʘʤʤ-1600 ʠ ʐʪʘʤʤ-2000. 

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢʞʝ ʩʚʝʜʝʥʠʷ ʦ ʩʨʝʜʥʝʤ ʫʨʦʞʘʝ ʩʝʥʘ ʢʣʝʚʝʨʘ ʟʘ 

ʦʜʠʥ ʫʢʦʩ (ʨʠʩ. 1). 

ɺ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 8 ʧʦʣʥʦʮʝʥʥʳʭ ʫʢʦʩʦʚ ʩʝʥʘ (ʙʝʟ ʫʯʝʪʘ ʦʪʘʚʳ) ʠ 

ʧʨʠ ʵʪʦʤ ʩ ʢʘʞʜʳʤ ʫʢʦʩʦʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 1,8 ʪ/ʛʘ ʩʝʥʘ. ʇʨʘʢʪʠʯʝʩʢʠ 

ʩʪʦʣʴʢʦ ʞʝ ʩʝʥʘ ʤʳ ʧʦʣʫʯʘʣʠ ʚ ʚʘʨʠʘʥʪʝ ʐʪʘʤʤ-130 ï 1,78 ʪ/ʛʘ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʜʘʚʘʣʠ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʠʙʘʚʢʠ. ʊʘʢ, ʚ ʚʘʨʠʘʥʪʝ ʐʪʘʤʤ-1000 ʩ ʢʘʞʜʳʤ ʫʢʦʩʦʤ ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ 1,91 ʪ/ʛʘ ʩʝʥʘ, ʠʣʠ ʥʘ 6,1% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ɺ ʚʘʨʠʘʥʪʝ ʐʪʘʤʤ-340ʙ ʧʨʠʙʘʚʢʘ 

ʜʦʩʪʠʛʘʣʘ 10%, ʘ ʫʨʦʞʘʡ ʩʦʩʪʘʚʠʣ 1,98 ʪ/ʛʘ.  
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ʅʉʈ05* 

ɻʦʜ ʧʦʩʝʚʘ 

2013 1 ʫʢʦʩ 2037 2022 2180 2275 2284 2233 

 ʦʪʘʚʘ 1551 1544 1633 1724 1724 1677 

ɿʘ ʚʝʛʝʪʘʮʠʶ: 3587 3567 3813 3999 4008 3909 

ʦʪ 23,3 

ʜʦ 49,2 

2014 1 ʫʢʦʩ 1896 1900 2018 2110 2108 2087 

 ʦʪʘʚʘ 1474 1456 1533 1624 1630 1597 

ɿʘ ʚʝʛʝʪʘʮʠʶ: 3369 3356 3551 3734 3738 3683 

ʦʪ 21,7 

ʜʦ 42,4 

ɺʪʦʨʦʡ ʛʦʜ ʞʠʟʥʠ 

2014 1 ʫʢʦʩ 1812 1776 1860 1999 1978 1919 

 2 ʫʢʦʩ 1674 1646 1741 1874 1855 1827 

 ʦʪʘʚʘ 1372 1370 1492 1573 1547 1518 

ɿʘ ʚʝʛʝʪʘʮʠʶ: 4857 4792 5093 5445 5381 5263 

ʦʪ 18,5 

ʜʦ 39,7 

2015 1 ʫʢʦʩ 2970 2949 3116 3319 3299 3149 

 2 ʫʢʦʩ 2663 2611 2817 2968 2927 2924 

ɿʘ ʚʝʛʝʪʘʮʠʶ: 5633 5560 5934 6288 6226 6072 

ʦʪ 32,1 

ʜʦ 56,3 

ʊʨʝʪʠʡ ʛʦʜ ʞʠʟʥʠ 

2015 1 ʫʢʦʩ 2635 2590 2761 2855 2883 2814 

 2 ʫʢʦʩ 2421 2393 2569 2748 2751 2698 

ɿʘ ʚʝʛʝʪʘʮʠʶ: 5056 4983 5330 5603 5634 5512 

ʦʪ 29,7 

ʜʦ 52,5 

ɿʘ 5 ʦʧʳʪʦ-ʣʝʪ: 22502 22258 23722 25068 24987 24439  
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ʊʘʙʣʠʮʘ 2 ï ʋʨʦʞʘʡ ʩʝʥʘ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʩʠʤʙʠʦʟʘ, ʢʛ/ʛʘ 

 
 

 
ʈʠʩ. 1. ʉʨʝʜʥʠʡ ʫʨʦʞʘʡ ʩʝʥʘ ʢʣʝʚʝʨʘ ʟʘ 1 ʫʢʦʩ, ʪ/ʛʘ (2013ï2015 ʛʛ.). 

 

ɺʘʨʠʘʥʪʳ ʐʪʘʤʤ-1600 ʠ ʐʪʘʤʤ-2000 ʦʪʣʠʯʠʣʠʩʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʩ ʢʘʞʜʳʤ 

ʫʢʦʩʦʤ ʤʳ ʧʦʣʫʯʘʣʠ 2,03ï2,04 ʪ/ʛʘ ʩʝʥʘ, ʘ ʧʨʠʙʘʚʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ 

ʜʦʩʪʠʛʣʘ 12,8-13,3%. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʩʦʢʦʛʦʨʥʳʝ ʰʪʘʤʤʳ ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ (1600 ʠ 2000 ʤʝʪʨʦʚ ʥ.ʫ.ʤ.) 

ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʚʥʠʥʥʳʤʠ ʰʪʘʤʤʘʤʠ, 

ɻʦʜ ʋʢʦʩ ʂʦʥʪʨʦʣʴ 
ʐʪʘʤʤ  

130 

ʐʪʘʤʤ  

1000 

ʐʪʘʤʤ  

1600 

ʐʪʘʤʤ  

2000 

ʐʪʘʤʤ  

340ʙ 
ʅʉʈ05 

ɻʦʜ ʧʦʩʝʚʘ 

2013 1 ʫʢʦʩ 1658 1655 1793 1887 1898 1843 32,5 

 ʦʪʘʚʘ 1295 1299 1385 1474 1469 1420 28,8 

 ɺʩʝʛʦ: 2953 2954 3178 3361 3367 3264  

2014 1 ʫʢʦʩ 1613 1629 1743 1837 1829 1800 36,7 

 ʦʪʘʚʘ 1182 1174 1242 1329 1336 1300 32,1 

 ɺʩʝʛʦ: 2795 2803 2986 3166 3165 3100  

ɺʪʦʨʦʡ ʛʦʜ ʞʠʟʥʠ 

2014 1 ʫʢʦʩ 1477 1457 1538 1666 1644 1585 44,7 

 2 ʫʢʦʩ 1316 1297 1380 1501 1490 1455 41,3 

 ʦʪʘʚʘ 1096 1095 1206 1278 1263 1231 33,6 

 ɺʩʝʛʦ: 3888 3849 4124 4446 4397 4270  

2015 1 ʫʢʦʩ 2323 2311 2458 2645 2637 2494 52,2 

 2 ʫʢʦʩ 2102 2075 2259 2399 2359 2342 45,1 

 ɺʩʝʛʦ: 4426 4386 4717 5044 4996 4835  

ʊʨʝʪʠʡ ʛʦʜ ʞʠʟʥʠ 

2015 1 ʫʢʦʩ 2028 1998 2148 2233 2265 2199 47,2 

 2 ʫʢʦʩ 1857 1855 1980 2131 2148 2122 36,9 

 ɺʩʝʛʦ: 3885 3853 4128 4364 4413 4321  

ɿʘ 5 ʦʧʳʪʦ-ʣʝʪ: 17947 17845 19133 20381 20338 19790  

 

 


