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Increasing agricultural productivity of crop is not possible without improving the technology 

of soil cultivation. The influence of the main soil cultivation was determined on the physical and 

chemical properties, the group composition of humus, the optical properties of humic acids and soil 

biological activity. For Perm region could be introduced in the autumn blade loosening as the 

primary tillage, with no additional cost and without disturbing the process of cultivation of field 

crops. This method provides a basic ecological functions of soil conservation in maintaining soil 

fertility and crop yield. 

Keywords: the influence, basic tillage soil, fertility, soil properties. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʦʥʮʝʧʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠ 

ʢʘʯʝʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠʛʨʘʶʪ ʚ ʵʪʦʤ ʚʘʞʥʫʶ ʨʦʣʴ [1].  

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ, ʪʝʦʨʝʪʠʢʠ ʟʝʤʣʝʜʝʣʠʷ ʠ ʧʨʘʢʪʠʢʠ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ 

ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʚʩʧʘʰʢʠ [1]. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʚʳʙʦʨ ʧʨʠʝʤʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ 

ʫʯʝʪʦʤ ʩʣʦʞʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ, ʫʨʦʚʥʷ 

ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʦʚ. ɿʥʘʯʝʥʠʝ ʧʣʦʩʢʦʨʝʟʥʳʭ ʠ ʙʝʟʦʪʚʘʣʴʥʳʭ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ ʚ 



4 
 

ʥʘʢʦʧʣʝʥʠʠ ʚʣʘʛʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫʩʠʣʠʚʘʝʪʩʷ 

ʙʣʘʛʦʜʘʨʷ ʩʦʢʨʘʱʝʥʠʶ ʧʦʪʝʨʴ ʛʫʤʫʩʘ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʪʝʤʧʦʚ ʝʛʦ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʥʘ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʛʫʤʫʩʦʚʳʭ ʢʠʩʣʦʪ ʥʘ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ [2]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʠʝʤʦʚ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚ ʇʨʠʤʦʨʴʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʟʠʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʫʤʫʩʦʚʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʦʯʚ ʧʨʦʠʩʭʦʜʷʪ ʢʘʢ ʧʨʠ ʚʩʧʘʰʢʝ, ʪʘʢ ʠ ʧʨʠ 

ʢʫʣʴʪʠʚʘʮʠʠ ʧʦʯʚ [3]. 

ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʟʘʧʘʩʳ ʛʫʤʫʩʘ ʚ ʧʦʯʚʘʭ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 55-80 

ʪ/ʛʘ. ʉʦʩʪʦʷʥʠʝ ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʠ ʧʘʰʥʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʘʢʪʠʚʥʦʤ ʦʙʦʨʦʪʝ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʝ ʩʪʨʝʤʠʪʝʣʴʥʦ ʫʩʠʣʠʚʘʶʱʝʡʩʷ ʛʫʤʠʬʠʢʘʮʠʠ. ɽʞʝʛʦʜʥʳʡ 

ʜʝʬʠʮʠʪ ʩʦʩʪʘʚʣʷʝʪ 898 ʢʛ/ʛʘ, ʠʣʠ 1.2% ʦʙʱʝʛʦ ʟʘʧʘʩʘ ʛʫʤʫʩʘ. ʉʦʭʨʘʥʝʥʠʝ 

ʪʘʢʦʛʦ ʜʝʬʠʮʠʪʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ [4]. 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʝʚʦʟʤʦʞʥʦ 

ʙʝʟ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʧʨʠ ʵʪʦʤ ʤʳ ʥʠʯʝʛʦ ʥʝ 

ʚʥʦʩʠʤ ʠ ʥʝ ʦʪʯʫʞʜʘʝʤ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʤʝʥʷʝʪʩʷ. 

ʀʟʤʝʥʷʷ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ ʠ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ, ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʷʝʪ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʠ 

ʤʥʦʛʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʨʦʜʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʧʨʠʝʤʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʥʘ ʝʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʨʦʜʠʷ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʘʷ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ ʩʣʘʙʦʦʢʫʣʴʪʫʨʝʥʥʘʷ ʧʦʯʚʘ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ 

ʌɻɹʆʋ ɺʇʆ çʇʝʨʤʩʢʦʡ ɻʉʍɸè, ʦʧʳʪ ʢʘʬʝʜʨʳ ʦʙʱʝʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʟʚʝʥʝ ʧʦʣʝʚʦʛʦ ʟʝʨʥʦʪʨʘʚʷʥʦʧʘʨʦʚʦʛʦ 

ʩʝʚʦʦʙʦʨʦʪʘ ʷʯʤʝʥʴ-ʦʚʝʩ. ʉʭʝʤʘ ʦʧʳʪʘ: ʦʩʝʥʥʷʷ ʚʩʧʘʰʢʘ ʇʃʅ-4-35 ʥʘ 20-25 

ʩʤ; ʦʩʝʥʥʝʝ ʧʣʦʩʢʦʨʝʟʥʦʝ ʨʳʭʣʝʥʠʝ ʂʇʕ-3.8 ʥʘ 16-18 ʩʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʜʠʩʢʦʚʘʥʠʝʤ ɹɼʊ-3 ʥʘ 8-10 ʩʤ; ʚʝʩʝʥʥʝʝ ʧʣʦʩʢʦʨʝʟʥʦʝ ʨʳʭʣʝʥʠʝ ʂʇʕ-3.8 ʥʘ 

16-18 ʩʤ; ʚʝʩʝʥʥʷʷ ʚʩʧʘʰʢʘ ʇʃʅ-4,35 ʥʘ 20-22 ʩʤ; ʚʝʩʝʥʥʝʝ ʧʣʦʩʢʦʨʝʟʥʦʝ 

ʨʳʭʣʝʥʠʝ ʂʇʕ-3.8 ʥʘ 16-18 ʩʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʠʩʢʦʚʘʥʠʝʤ ɹɼʊ-3 ʥʘ 8-10 ʩʤ; 

ʦʩʝʥʥʝʝ ʧʣʦʩʢʦʨʝʟʥʦʝ ʨʳʭʣʝʥʠʝ ʂʇʕ-3.8 ʥʘ 16-18 ʩʤ. ʆʙʱʘʷ ʘʛʨʦʪʝʭʥʠʢʘ ʚ 

ʦʧʳʪʝ ʙʳʣʘ ʪʨʘʜʠʮʠʦʥʥʦʡ ʜʣʷ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. ʆʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʷʯʤʝʥʴ. 

ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʦʩʪʦʷʣʘ ʠʟ ʢʫʣʴʪʠʚʘʮʠʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʥʘ ʛʣʫʙʠʥʫ 

10-12 ʩʤ ʚ ʜʝʥʴ ʧʦʩʝʚʘ. ʇʦʩʝʚ ʦʚʩʘ ʩʦʨʪʘ ʋʣʦʚ ʧʨʦʚʦʜʠʣʠ ʩʝʷʣʢʦʡ ʉʅ-2.1 19 

ʤʘʷ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʦʚʩʘ ï 5.5 ʤʣʥ. ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 1 ʛʝʢʪʘʨ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʦʪʙʠʨʘʣʠ ʩʤʝʰʘʥʥʳʝ ʦʙʨʘʟʮʳ ʚ ʩʣʦʝ 0-

30 ʩʤ ʧʦʩʣʦʡʥʦ ʯʝʨʝʟ 10 ʩʤ ʧʦ ʩʭʝʤʝ ʦʧʳʪʘ ʚ 2 ʥʝʩʤʝʞʥʳʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. 

ɸʥʘʣʠʟ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʝʜʝʥ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʚʝʪʦʧʨʦʧʫʩʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʫʤʘʪʦʚ ʥʘʪʨʠʷ, ʧʨʦʚʦʜʠʣʠ ʩʦ 

ʩʚʝʪʦʬʠʣʴʪʨʘʤʠ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ 400, 470, 496, 540, 574, 620, 726, 750 ʥʤ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ PD-303, ʪʦʣʱʠʥʘ ʩʣʦʷ ʞʠʜʢʦʩʪʠ ʨʘʚʥʘ 1 ʩʤ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʨʠʝʤʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʵʪʠ ʩʚʦʡʩʪʚʘ 
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ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. ʊʘʢ, ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʚʘʨʴʠʨʫʝʪ ʦʪ 1.73 ʜʦ 

2.47 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ. ʉʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʥʝ 

ʚʳʷʚʣʝʥʦ. ɺʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʧʦʯʚʝ ʚ ʩʣʦʝ 10-20 ʩʤ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʚʘʨʠʘʥʪʝ ʩ 

ʦʩʝʥʥʝʡ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʂʇʕ-3.8. ʅʘ ʚʘʨʠʘʥʪʝ ʩ ʚʝʩʝʥʥʝʡ ʚʩʧʘʰʢʦʡ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʧʦʯʚʝ ʚ ʩʣʦʝ 0-30 ʩʤ ʙʳʣʦ ʥʘʠʤʝʥʴʰʠʤ.  

ʉʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦʯʚʳ ʦʩʥʦʚʘʥʠʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ 

ʧʦʚʳʰʝʥʥʘʷ ʠ ʚʳʩʦʢʘʷ. ɽʤʢʦʩʪʴ ʢʘʪʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 18.02 ʜʦ 

20.34 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ. ʉʪʝʧʝʥʴ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʦʩʝʥʥʝʡ 

ʚʩʧʘʰʢʦʡ ʚʘʨʴʠʨʫʝʪ ʦʪ 5.54Ñ0.02 ʜʦ 5.77Ñ0.03. ʂʠʩʣʘʷ ʨʝʘʢʮʠʷ ʩʨʝʜʳ ʦʪʤʝʯʝʥʘ 

ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʚʝʩʝʥʥʝʡ ʚʩʧʘʰʢʦʡ ï ʟʥʘʯʝʥʠʝ ʨʅ ʚ ʩʣʦʝ 0-30 ʩʤ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 

4.87Ñ0.04 ʜʦ 4.95Ñ0.10. ʅʘ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʟʥʘʯʝʥʠʷ ʨʅ ʚʘʨʴʠʨʫʶʪ ʦʪ 

5.08Ñ0.04 ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʚʝʩʝʥʥʝʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʦ 5.38Ñ0.02 ʥʘ 

ʚʘʨʠʘʥʪʝ ʩ ʦʩʝʥʥʝʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ.  

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʩʣʦʝ 0-10 ʩʤ ʩʦʜʝʨʞʘʥʠʝ 

ʘʛʨʝʛʘʪʦʚ - 10 ʤʤ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʦʩʝʥʥʠʤʠ ʧʨʠʝʤʘʤʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 10.4% ʥʘ ʦʩʝʥʥʝʡ ʚʩʧʘʰʢʝ ʜʦ 21.8% ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʧʣʦʩʢʦʨʝʟʥʳʤ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʨʳʭʣʝʥʠʝʤ. ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʚʝʩʝʥʥʠʤʠ ʧʨʠʝʤʘʤʠ ʦʙʨʘʙʦʪʢʠ 

ʩʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦʘʛʨʝʛʘʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 4 ʨʘʟʘ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʚʝʩʝʥʥʝʡ 

ʚʩʧʘʰʢʦʡ ʠ ʚ 5 ʨʘʟ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʚʝʩʝʥʥʠʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʨʳʭʣʝʥʠʝʤ (39.0 

ʠ 53.1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʇʨʠʝʤʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʚʨʝʤʷ ʠʭ ʧʨʦʚʝʜʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʣʠʷʣʠ ʥʘ ʛʨʫʧʧʦʚʦʡ ʩʦʩʪʘʚ ʛʫʤʫʩʘ ʧʦʯʚʳ (ʪʘʙʣ. 1). ʇʦʜʚʠʞʥʦʩʪʴ ʛʫʤʫʩʦʚʳʭ 

ʚʝʱʝʩʪʚ ʚʳʩʦʢʘʷ, ʪʘʢ ʢʘʢ ʚ ʧʠʨʦʬʦʩʬʘʪʥʫʶ ʚʳʪʷʞʢʫ ʧʝʨʝʰʣʦ ʦʪ 63 ʜʦ 92% 

ʫʛʣʝʨʦʜʘ. ʆʧʨʝʜʝʣʝʥʘ ʥʘʠʤʝʥʴʰʘʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ 

ʦʧʳʪʘ ʧʨʠ 5%-ʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʚʝʩʥʘ, ʦʩʝʥʴ) ʠ ʛʣʫʙʠʥʘ ʦʙʨʘʙʦʪʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ 

ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-10 ʩʤ.  
 

ʊʘʙʣʠʮʘ 1 - ɻʨʫʧʧʦʚʦʡ ʩʦʩʪʘʚ ʛʫʤʫʩʘ 
 

ʇʨʠʝʤ ʦʙʨʘʙʦʪʢʠ Cʦʙʱ. Cʚʳʪ.,% Cʛʢ, % Cʬʢ, % ʉʛʢ/ʉʬʢ Cʥʦ, % 
ʉʪʝʧʝʥʴ 

ʛʫʤʠʬʠʢʘʮʠʠ 

ʆʩʝʥʥʷʷ ʚʩʧʘʰʢʘ ʇʃʅ-4-35 0.72 70.10 20.34 49.75 0.5 29.90 20.34 

ʂʇʕ-3.8+ ɹɼʊ-3 (ʦʩʝʥʴ) 0.61 70.80 48.00 22.81 2.4 29.20 48.00 

ʂʇʕ-3.8 (ʦʩʝʥʴ) 0.66 63.38 24.18 39.20 0.7 36.62 24.18 

ɺʝʩʝʥʥʷʷ ʚʩʧʘʰʢʘ ʇʃʅ-4-35 0.69 92.35 36.65 55.70 0.7 7.65 36.65 

ʂʇʕ-3.8 + ɹɼʊ-3 (ʚʝʩʥʘ) 0.72 79.27 25.85 53.42 0.6 20.73 25.85 

ʂʇʕ-3.8 (ʚʝʩʥʘ) 0.78 80.05 34.98 45.07 0.8 19.95 34.98 

 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʥʘ ʩʪʝʧʝʥʴ ʛʫʤʠʬʠʢʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʦʚʣʠʷʣʦ ʦʩʝʥʥʝʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʨʳʭʣʝʥʠʝ: ʦʪʥʦʰʝʥʠʝ ʉʛʢ:ʉʦʙ ɦ

ʩʦʩʪʘʚʣʷʝʪ 48%, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʢ ʦʯʝʥʴ ʚʳʩʦʢʠʡ. ʅʘ 

ʚʘʨʠʘʥʪʝ ʩ ʚʝʩʝʥʥʝʡ ʚʩʧʘʰʢʦʡ ʠ ʚʝʩʝʥʥʠʤ ʧʣʦʩʢʦʨʝʟʥʳʤ ʨʳʭʣʝʥʠʝʤ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 36.65% ʠ 34.98% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  ʅʘʠʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ 
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ʧʦʚʣʠʷʣʘ ʥʘ ʩʪʝʧʝʥʴ ʛʫʤʠʬʠʢʘʮʠʠ ʦʩʝʥʥʷʷ ʚʩʧʘʰʢʘ, ʘ ʪʘʢʞʝ ʚʝʩʝʥʥʷʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʦʙʨʘʙʦʪʢʘ (ʦʪʥʦʰʝʥʠʝ ʉʛʢ:ʉʦʙ ɦʩʦʩʪʘʚʠʣʦ 20.34 ʠ 25.85% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʦʩʝʥʥʝʝ ʧʣʦʩʢʦʨʝʟʥʦʝ ʨʳʭʣʝʥʠʝ ï 24.18%. ʅʘ ʚʘʨʠʘʥʪʝ 

ʚʝʩʝʥʥʝʛʦ ʧʣʦʩʢʦʨʝʟʥʦʛʦ ʨʳʭʣʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʠ ʦʯʝʥʴ ʚʳʩʦʢʘʷ 

ʩʪʝʧʝʥʴ ʛʫʤʠʬʠʢʘʮʠʠ (37.1-40.4%).  

ɺ ʩʦʩʪʘʚʝ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʧʨʝʦʙʣʘʜʘʶʪ ʬʫʣʴʚʦʢʠʩʣʦʪʳ, ʧʨʠʯʝʤ ʥʘ 

ʚʘʨʠʘʥʪʘʭ ʩ ʚʝʩʝʥʥʠʤʠ ʦʙʨʘʙʦʪʢʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ 

ʦʩʝʥʥʠʤʠ ʦʙʨʘʙʦʪʢʘʤʠ ʧʦʯʚʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʘʨʠʘʥʪʘ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʦʩʝʥʥʝʡ ʦʙʨʘʙʦʪʢʦʡ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚʘʨʴʠʨʫʝʪ ʦʪ 20.34 % ʥʘ 

ʚʘʨʠʘʥʪʝ ʩ ʦʩʝʥʥʝʡ ʚʩʧʘʰʢʦʡ ʜʦ 48 % ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʦʩʝʥʥʠʤ ʧʣʦʩʢʦʨʝʟʥʳʤ 

ʨʳʭʣʝʥʠʝʤ. ʊʠʧ ʛʫʤʫʩʘ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʬʫʣʴʚʘʪʥʦ-ʛʫʤʘʪʥʳʡ, 

ʩʦʦʪʥʦʰʝʥʠʝ ʉʛʢ:ʉʬʢ<1, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʘʨʠʘʥʪʘ ʩ ʦʩʝʥʥʠʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ 

ʨʳʭʣʝʥʠʝʤ, ʛʜʝ ʦʪʥʦʰʝʥʠʝ ʉʛʢ:ʉʬʢ ʩʦʩʪʘʚʠʣʦ 2.4. 

ʋʯʝʥʳʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʣʝʢʫʣʘ ʛʫʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠʤʝʝʪ ʩʣʦʞʥʦʝ 

ʩʪʨʦʝʥʠʝ ʠ ʩʦʩʪʦʠʪ ʠʟ ʷʜʨʘ ʠ ʧʝʨʠʬʝʨʠʡʥʦʡ ʯʘʩʪʠ ʛʫʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. ʇʦ 

ʢʦʵʬʬʠʮʠʝʥʪʫ ʵʢʩʪʠʥʮʠʠ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʥʝʛʠʜʨʦʣʠʟʫʝʤʦʡ 

ʯʘʩʪʠ ʛʫʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʝʝ ʯʘʩʪʠ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʦʩʝʥʥʝʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʥʘʠʤʝʥʴʰʠʡ (ʪʘʙʣ. 2). ʆʯʝʚʠʜʥʦ, ʧʨʠ ʜʘʥʥʦʤ ʧʨʠʝʤʝ ʦʙʨʘʙʦʪʢʠ 

ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳ.  
 

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ɽ465-ʚʝʣʠʯʠʥ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʮʚʝʪʥʦʩʪʠ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ  
 

ʇʨʠʝʤ ʦʙʨʘʙʦʪʢʠ ɽ470 Q ɽ470:ɽ720 

ʆʩʝʥʥʷʷ ʚʩʧʘʰʢʘ ʇʃʅ-4-35 0.0583 4.20 

ʂʇʕ-3.8+ ɹɼʊ-3 (ʦʩʝʥʴ) 0.0373 4.07 

ʂʇʕ-3.8 (ʦʩʝʥʴ) 0.0690 3.83 

ɺʝʩʝʥʥʷʷ ʚʩʧʘʰʢʘ ʇʃʅ-4-35 0.0556 4.17 

ʂʇʕ-3.8 + ɹɼʊ-3 (ʚʝʩʥʘ) 0.0830 4.22 

ʂʇʕ-3.8 (ʚʝʩʥʘ) 0.0481 3.94 

 

ʅʘʠʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ 

ʚʝʩʝʥʥʝʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʠ ʦʩʝʥʥʝʡ ʧʣʦʩʢʦʨʝʟʥʦʡ ʦʙʨʘʙʦʪʢʦʡ (0.0830 ʠ 

0.0690 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʨʘʟʚʠʪʫʶ ʧʝʨʝʬʝʨʠʡʥʫʶ ʯʘʩʪʴ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʯʝʤ ʥʝʛʠʜʨʦʣʠʟʫʝʤʫʶ ʠ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʙʦʣʝʝ ʘʢʪʠʚʥʦ 

ʛʠʜʨʦʣʠʟʫʶʪʩʷ ʜʦ ʬʫʣʴʚʦʢʠʩʣʦʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʮʚʝʪʥʦʩʪʠ ʋ. ʐʧʨʠʥʛʝʨʘ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʮʝʥʢʠ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʘʤʳʡ ʥʠʟʢʠʡ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʦʩʝʥʥʝʡ ʧʣʦʩʢʦʨʝʟʥʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʠ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 3.83, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʣʦʞʥʦʝ 

ʫʩʪʦʡʯʠʚʦʝ ʩʪʨʦʝʥʠʝ ʷʜʨʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ï ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʚʝʩʝʥʥʝʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠ ʦʩʝʥʥʝʡ ʚʩʧʘʰʢʦʡ ï 

4.22 ʠ 4.20 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 2), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʢʦʥʜʝʥʩʘʮʠʠ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʷʜʨʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. 

ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʥʘʙʣʶʜʘʶʪʩʷ 

ʤʘʢʩʠʤʫʤʳ ʚ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ ʦʪ 460 ʜʦ 560, ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʚ 
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ʨʘʩʪʚʦʨʝ ʟʝʣʝʥʦʛʦ ʧʠʛʤʝʥʪʘ, ʧʨʦʜʫʮʠʨʫʝʤʦʛʦ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʛʨʠʙʘʤʠ, 

ʦʙʳʯʥʦ ʧʨʠʫʨʦʯʝʥʥʦʛʦ ʢ ʧʦʯʚʘʤ, ʠʩʧʳʪʳʚʘʶʱʠʤ ʚʨʝʤʝʥʥʦʝ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ. 

ʇʦ ʧʦʢʘʟʘʪʝʣʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ 

ʚʳʜʝʣʠʣʠʩʴ ʚʘʨʠʘʥʪʳ ʩ ʦʩʝʥʥʠʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʨʳʭʣʝʥʠʝʤ ʠ ʦʩʝʥʥʠʤ 

ʧʣʦʩʢʦʨʝʟʥʳʤ ʨʳʭʣʝʥʠʝʤ, ʛʜʝ ʚʨʝʤʷ ʨʘʟʣʦʞʝʥʠʷ (ʜʦ ʠʟʤʝʥʝʥʠʷ ʨʝʘʢʮʠʠ ʩʨʝʜʳ 

ʥʘ ʝʜʠʥʠʮʫ ʨʅ) ʥʘʚʝʩʢʠ ʤʦʯʝʚʠʥʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʚ ʥʘʚʝʩʢʝ ʧʦʯʚʳ 

ʩʦʩʪʘʚʠʣʦ 5 ʯʘʩʦʚ ʠ 5 ʯʘʩʦʚ 45 ʤʠʥʫʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 3). ʅʘʠʤʝʥʴʰʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʚʝʩʝʥʥʝʡ 

ʚʩʧʘʰʢʦʡ ʠ ʚʝʩʝʥʥʠʤ ʧʣʦʩʢʦʨʝʟʥʳʤ ʨʳʭʣʝʥʠʝʤ. 
 

ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʧʨʠʝʤʦʚ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ 
 

ʊʠʧ ʦʙʨʘʙʦʪʢʠ ʂʦʣ-ʚʦ ʯʘʩʦʚ ʟʘ ʢʦʪ ȹʨʅ=1,0 
ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʯʚʳ 

ʆʩʝʥʥʷʷ ʚʩʧʘʰʢʘ 
7 ʯ 25 ʤʠʥ ʚʳʩʦʢʘʷ 

7 ʯ 50 ʤʠʥ ʚʳʩʦʢʘʷ 

ʂʇʕ-3.8 + ɹɼʊ-3 (ʦʩʝʥʴ) 
5 ʯ 00 ʤʠʥ ʚʳʩʦʢʘʷ 

5 ʯ 35 ʤʠʥ ʚʳʩʦʢʘʷ 

ʂʇʕ-3.8 (ʦʩʝʥʴ) 
5 ʯ 55 ʤʠʥ ʚʳʩʦʢʘʷ 

5 ʯ 45 ʤʠʥ ʚʳʩʦʢʘʷ 

ɺʝʩʝʥʥʷʷ ʚʩʧʘʰʢʘ 
8 ʯ 35 ʤʠʥ ʚʳʩʦʢʘʷ 

8 ʯ 30 ʤʠʥ ʚʳʩʦʢʘʷ 

ʂʇʕ-3.8 + ɹɼʊ-3 (ʚʝʩʥʘ) 
7 ʯ 45 ʤʠʥ ʚʳʩʦʢʘʷ 

8 ʯ 00 ʤʠʥ ʚʳʩʦʢʘʷ 

ʂʇʕ-3 (ʚʝʩʥʘ) 
8 ʯ 25 ʤʠʥ ʚʳʩʦʢʘʷ 

8 ʯ 20 ʤʠʥ ʚʳʩʦʢʘʷ 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʧʨʠʝʤʘ ʠ ʚʨʝʤʝʥʠ ʧʨʦʚʝʜʝʥʠʷ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ. ʕʬʬʝʢʪʠʚʥʳʤ ʧʨʠʝʤʦʤ 

ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʚ ʶʞʥʦ-ʪʘʝʞʥʦʡ ʧʦʜʟʦʥʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʦʩʝʥʥʝʡ ʧʣʦʩʢʦʨʝʟʥʦʡ 

ʦʙʨʘʙʦʪʢʠ. ɼʣʷ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʚʦʟʤʦʞʥʦ ʚʥʝʜʨʝʥʠʝ ʦʩʝʥʥʝʛʦ ʧʣʦʩʢʦʨʝʟʥʦʛʦ 

ʨʳʭʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʧʨʠʯʝʤ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʟʘʪʨʘʪ ʠ ʥʝ ʥʘʨʫʰʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ 

ʢʫʣʴʪʫʨ.  
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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 ʆʙʣʝʧʠʭʘ ʢʨʫʰʠʥʦʚʠʜʥʘʷ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ  ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʮʝʥʥʳʝ ʜʣʷ ʩʝʣʝʢʮʠʠ ʬʦʨʤʳ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʅʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʦʙʣʝʧʠʭʘ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʘ ʯʠʩʣʝʥʥʦʩʪʴ ʩʚʦʠʭ ʧʦʧʫʣʷʮʠʡ. ɺ ʩʪʘʪʴʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʯʠʥʳ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʦʙʣʝʧʠʭʠ. ʀʟʫʯʝʥʦ ʢʘʯʝʩʪʚʦ ʧʳʣʴʮʳ, 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʠ ʨʝʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʣʝʧʠʭʘ ʢʨʫʰʠʥʦʚʠʜʥʘʷ, ʧʳʣʴʮʘ, ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʧʨʦʮʝʥʪ ʩʝʤʝʥʠʬʠʢʘʮʠʠ.  

 

SEED PRODUCTION OF WILD FORMS OF SEA BUCKTHORN ( HIPPOPHAE 

RHAMNOIDES L.) IN IRKUTSK REGION     

M.A. Beketova 

Scientific advisor - candidate of biological sciences I.A. Lukina  

Irkutsk State Academy of Agriculture, Irkutsk, Russia  

 

 Sea buckthorn possesses high national economic significance. In the Irkutsk region grow 

valuable for breeding form of this plant. But in recent years, buckthorn sharply reduced numerical 

strength of its populations. The article describes the reasons for reducing the number of sea 

buckthorn. A study of pollen quality, potential and actual seed production. 

 Keywords: sea buckthorn, pollen, seed productivity, the percentage semenifikatsii. 

 

ʉʨʝʜʠ ʩʘʜʦʚʳʭ ʢʫʣʴʪʫʨ ʦʙʣʝʧʠʭʘ ʢʨʫʰʠʥʦʚʠʜʥʘʷ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ, 

ʦʥʘ ʦʙʣʘʜʘʝʪ ʮʝʥʥʳʤ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʙʣʘʛʦʜʘʨʷ ʙʦʛʘʪʦʤʫ 

ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʣʝʯʝʙʥʳʤʠ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʆʙʣʝʧʠʭʘ ʢʨʫʰʠʥʦʚʠʜʥʘʷ ʠʤʝʝʪ  ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʝʝ ʧʦʪʨʝʙʣʝʥʠʠ ʩʥʠʟʠʪʴ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʞʠʪʝʣʝʡ ʇʨʠʘʥʛʘʨʴʷ. 

 ʆʩʥʦʚʥʳʤ ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʙʣʝʧʠʭʠ 

ʢʨʫʰʠʥʦʚʠʜʥʦʡ ʧʦʚʩʝʤʝʩʪʥʦ ʥʘ ʩʘʜʦʚʦʜʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʣʘʥʪʘʮʠʷʭ, ʷʚʣʷʶʪʩʷ ʝʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ 

ʦʢʦʣʶʯʝʥʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ ʧʣʦʜʦʥʦʞʢʠ, ʚʳʩʦʢʦʨʦʩʣʦʩʪʴ. ʉʝʡʯʘʩ ʩʦʨʪʠʤʝʥʪ 

ʦʙʣʝʧʠʭʠ ʧʨʝʜʩʪʘʚʣʝʥ ʠ ʩʣʘʙʦʦʢʦʣʶʯʝʥʥʳʤʠ ʩʦʨʪʘʤʠ, ʥʦ ʦʥʠ ʚʩʝ ʠʤʝʶʪ 

ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʢʫʩʪʦʚ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʩʙʦʨ ʷʛʦʜ.  

 ʇʨʠʘʥʛʘʨʴʝ ʠ ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʤʝʝʪ ʙʦʛʘʪʳʡ ʨʝʩʫʨʩ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʬʦʨʤ ʦʙʣʝʧʠʭʠ ʦʙʣʘʜʘʶʱʠʭ ʮʝʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʜʣʷ ʩʝʣʝʢʮʠʠ, 
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ʪʘʢʠʤʠ ʢʘʢ ʥʠʟʢʦʨʦʩʣʦʩʪʴ ʠ ʩʣʘʙʦʦʢʣʶʯʝʥʥʦʩʪʴ. ɺʚʝʜʝʥʠʝ ʦʙʣʝʧʠʭʠ ʚ 

ʢʫʣʴʪʫʨʫ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʨʠ ʚʳʚʝʜʝʥʠʠ ʩʦʨʪʘ 

ʑʝʨʙʠʥʢʘ ï 1, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʨʝʱʠʚʘʥʠʷ ʤʝʩʪʥʳʭ ʬʦʨʤ.  

 ɺ ʩʚʷʟʠ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ (ʧʨʦʮʝʩʩʦʤ 

ʫʨʙʘʥʠʟʘʮʠʠ) ʠ ʥʘʨʫʰʝʥʠʝʤ ʪʝʭʥʠʢʠ ʩʙʦʨʘ  ʫʨʦʞʘʷ ʩ ʜʠʢʦʨʘʩʪʫʱʠʭ ʬʦʨʤ 

(ʦʙʨʝʟʘʥʠʝ ʚʝʪʦʢ ʩ ʧʣʦʜʘʤʠ, ʘ ʠʥʦʛʜʘ ʠ ʚʳʢʦʨʯʝʚʢʘ ʢʫʩʪʦʚ), ʯʠʩʣʝʥʥʦʩʪʴ ʠ 

ʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʙʣʝʧʠʭʠ ʢʨʫʰʠʥʦʚʠʜʥʦʡ ʩʦʢʨʘʪʠʣʩʷ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʙʣʝʧʠʭʘ ʟʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʠ ʝʡ ʧʨʠʩʚʦʝʥʘ 3 ʢʘʪʝʛʦʨʠʷ.  

 ʆʙʣʝʧʠʭʘ ʢʨʫʰʠʥʦʚʠʜʥʘʷ ʤʦʞʝʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʜʚʫʤʷ ʠʟʚʝʩʪʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ: ʧʦʣʦʚʳʤ (ʩʝʤʝʥʥʳʤ) ʠ ʙʝʩʧʦʣʳʤ (ʚʝʛʝʪʘʪʠʚʥʳʤ).  

 ɺʝʛʝʪʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʦʨʥʝʩʦʙʩʪʚʝʥʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ. ʅʘ ʩʢʝʣʝʪʠʨʦʚʘʥʥʳʭ ʢʦʨʥʷʭ ʤʘʪʝʨʠʥʩʢʠʭ 

ʨʘʩʪʝʥʠʡ ʦʙʨʘʟʫʶʪʩʷ ʧʦʙʝʛʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʩʪʘʶʪ ʚ ʥʦʚʳʝ ʨʘʩʪʝʥʠʷ. ʊʘʢ 

ʦʙʨʘʟʫʝʪʩʷ ʢʫʨʪʠʥʘ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʙʣʝʧʠʭʠ 

ʥʘ ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʥʦ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʟʘʱʠʪʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, 

ʚʳʨʘʙʦʪʘʥʥʳʤ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʦʩʪʦʷʱʠʝ ʚ ʢʫʨʪʠʥʝ 

ʨʘʩʪʝʥʠʷ ʤʝʥʴʰʝ ʠʩʧʘʨʷʶʪ ʚʣʘʛʫ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʥʦʩʠʪʴ  

ʟʘʩʫʰʣʠʚʳʝ ʧʝʨʠʦʜʳ. ɺʝʛʝʪʘʪʠʚʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʚʩʝ 

ʧʨʠʟʥʘʢʠ ʠ ʩʚʦʡʩʪʚʘ ʨʦʜʠʪʝʣʴʩʢʠʭ ʨʘʩʪʝʥʠʡ ʚ ʧʦʪʦʤʩʪʚʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ, 

ʙʝʟʫʩʣʦʚʥʦ, ʮʝʥʥʳʤ ʜʣʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ ʠ ʠʥʪʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʡ ʥʘ 

ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʅʦ ʧʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʨʘʟʤʥʦʞʝʥʠʷ ʨʘʩʪʝʥʠʷ ʥʝ ʩʧʦʩʦʙʥʳ 

ʟʘʩʝʣʷʪʴ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʜʘʣʝʢʠʝ  ʨʘʩʩʪʦʷʥʠʷ ʦʪ 

ʤʘʪʝʨʠʥʩʢʠʭ ʨʘʩʪʝʥʠʡ [2]. ʆʙʣʝʧʠʭʘ ʢʨʫʰʠʥʦʚʠʜʥʘʷ ʷʚʣʷʝʪʩʷ ʜʚʫʜʦʤʥʳʤ 

ʨʘʩʪʝʥʠʝʤ, ʠ ʩʝʤʝʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʘʩʪʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ 

ʚ ʩʝʙʝ ʧʨʠʟʥʘʢʠ ʦʙʝʠʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ. ʉʦʟʨʝʚʰʠʝ ʩʝʤʝʥʘ ʤʦʛʫʪ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚʝʪʨʦʤ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ (ʚ ʞʝʣʫʜʢʘʭ ʧʪʠʮ ʩʝʤʝʥʘ 

ʪʝʨʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʨʘʩʪʘʥʠʶ).  

 ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʣʝʧʠʭʘ ʢʨʫʰʠʥʦʚʠʜʥʘʷ ʧʦʢʘʟʳʚʘʝʪ ʥʠʟʢʫʶ 

ʫʨʦʞʘʡʥʦʩʪʴ, ʘ ʩʦʟʨʝʚʰʠʝ ʧʣʦʜʳ ʩʪʘʥʦʚʷʪʩʷ ʢʦʨʤʦʤ ʨʘʟʣʠʯʥʳʤ ʧʪʠʮʘʤ. ɺʩʝ 

ʵʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʦʙʣʝʧʠʭʠ ʩʝʤʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠ 

ʫʪʨʘʪʝ ʮʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ.  

 ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ  ʩʨʘʚʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʠ ʨʝʘʣʴʥʦʡ ʩʝʤʝʥʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʦʨʪʦʚ ʦʙʣʝʧʠʭʠ ʢʨʫʰʠʥʦʚʠʜʥʦʡ 

ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʩʝʣʝʢʮʠʠ ʬʦʨʤ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ.  

 ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʦ ʧʳʣʴʮʳ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʦʨʤ 
ʨʘʟʣʠʯʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʧʨʦʮʝʥʪ ʩʝʤʝʥʠʬʠʢʘʮʠʠ ʫ ʨʘʩʪʝʥʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 
ʩʦʨʪʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʦʨʤ ʨʘʟʣʠʯʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

 ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʚʩʝ ʣʠʤʠʪʠʨʫʶʱʠʝ 

ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʙʣʝʧʠʭʠ ʠ ʩʦʟʜʘʪʴ ʤʝʪʦʜʠʢʫ 
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ʩʦʭʨʘʥʝʥʠʷ ʮʝʥʥʦʛʦ ʨʘʩʪʝʥʠʷ.  

 ɼʣʷ ʥʘʙʣʶʜʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʟʨʦʩʣʳʝ ʨʘʩʪʝʥʠʷ ʦʙʣʝʧʠʭʠ 

ʢʨʫʰʠʥʦʚʠʜʥʦʡ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʦʨʪʦʚ ɺʝʣʠʢʘʥ, ʃʶʙʠʤʘʷ, 

ɿʦʣʦʪʦʡ ʧʦʯʘʪʦʢ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʦʨʤ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʀʨʢʫʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [7]. 

1. ʅʠʞʥʝʠʨʢʫʪʩʢʘʷ ʤʠʢʨʦʧʦʧʫʣʷʮʠʷ: ʨʘʩʪʝʥʠʷ ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ 

ʩʪʘʥʮʠʠ ʀʨʢʫʪʩʢ ʩʦʨʪʠʨʦʚʦʯʥʳʡ ʠ ʚʜʦʣʴ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʚ 

ʧʨʠʛʦʨʦʜʝ ʀʨʢʫʪʩʢʘ. 

2. ɺʝʨʭʥʝʠʨʢʫʪʩʢʘʷ ʤʠʢʨʦʧʦʧʫʣʷʮʠʷ: ʨʘʩʪʝʥʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʧʦʡʤʝ 

ʨʝʢʠ ʀʨʢʫʪ. ʇʦʡʤʳ ʨʝʢ ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʤʝʩʪʦʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʣʷ 

ʦʙʣʝʧʠʭʠ ʢʨʫʰʠʥʦʚʠʜʥʦʡ. ɿʜʝʩʴ ʨʘʩʪʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʨʝʘʣʠʟʫʶʪ ʩʚʦʡ 

ʧʦʪʝʥʮʠʘʣ, ʠʩʢʣʶʯʝʥʠʝʤ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʠʣʴʥʦ ʟʘʙʦʣʦʯʝʥʥʘʷ ʧʦʯʚʘ ʠ 

ʟʘʪʝʥʝʥʥʳʝ ʫʯʘʩʪʢʠ. ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʩʪʝʥʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ 

ʭʦʨʦʰʦ ʦʩʚʝʱʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʪʝʥʷʣʠʩʴ ʜʨʫʛʠʤʠ 

ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʜʝʨʝʚʴʷʤʠ.  

ɿʨʝʣʫʶ ʧʳʣʴʮʫ ʦʪʙʠʨʘʣʠ ʧʦ ʦʧʠʩʘʥʥʦʡ ʤʝʪʦʜʠʢʝ [5]. ʇʳʣʴʮʘ ʦʙʣʝʧʠʭʠ 

ʠʤʝʣʘ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ï ʪʨʝʫʛʦʣʴʥʫʶ, ʢʚʘʜʨʘʪʥʫʶ, ʤʥʦʛʦʫʛʦʣʴʥʫʶ, 

ʨʦʤʙʦʚʠʜʥʫʶ; ʨʘʟʣʠʯʥʳʡ ʮʚʝʪ ï ʦʪ ʙʣʝʜʥʦ-ʞʝʣʪʦʛʦ (ʩʦʨʪʦʚʘʷ ʦʙʣʝʧʠʭʘ) ʜʦ 

ʪʝʤʥʦ-ʦʨʘʥʞʝʚʦʛʦ (ʧʳʣʴʮʘ ʦʙʣʝʧʠʭʠ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʟʘʪʝʥʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ); ʨʘʟʥʳʝ ʨʘʟʤʝʨʳ ï ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʘʷ ʫ ʩʦʨʪʦʚʦʡ. ʊʘʢʞʝ ʨʘʟʤʝʨ 

ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʮʚʝʪʢʘ ʥʘ ʚʝʪʢʝ - ʧʳʣʴʮʘ, 

ʩʦʙʨʘʥʥʘʷ ʩ ʮʚʝʪʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫ ʦʩʥʦʚʘʥʠʷ,  ʙʦʣʝʝ ʢʨʫʧʥʘʷ.  

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʳʣʴʮʳ in vitro ʦʮʝʥʠʚʘʣʘʩʴ ʤʝʪʦʜʦʤ ʊʨʘʥʢʦʚʩʢʦʛʦ 

[1, 5] (3 ʧʦʚʪʦʨʥʦʩʪʠ ʧʦ 1000 ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ (ʇɿ) ʚ ʢʘʞʜʦʡ; ʧʨʦʨʘʱʠʚʘʥʠʝ ʚ 

ʯʘʰʢʘʭ ʇʝʪʨʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20-22ÁC). ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʧʨʝʧʘʨʘʪʦʚ 

ʧʨʦʨʦʩʰʠʤʠ ʩʯʠʪʘʣʠʩʴ ʇɿ, ʠʤʝʚʰʠʝ ʜʣʠʥʫ ʧʳʣʴʮʝʚʦʡ ʪʨʫʙʢʠ (ʇʊ) ʙʦʣʝʝ 

ʜʠʘʤʝʪʨʘ ʇɿ, ʥʘʢʣʶʥʫʚʰʠʤʠʩʷ - ʩ ʜʣʠʥʦʡ ʇʊ ʥʝ ʤʝʥʝʝ 1/2 ʜʠʘʤʝʪʨʘ ʇɿ. ɼʣʷ 

ʧʨʦʨʘʱʠʚʘʥʠʷ ʧʳʣʴʮʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʩ ʨʘʟʣʠʯʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʘʭʘʨʦʟʳ. ʇʨʦʨʘʱʠʚʘʥʠʝ ʧʳʣʴʮʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ (10% ʩʘʭʘʨʦʟʳ ʠ 1% ʘʛʘʨ-ʘʛʘʨʘ) ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʥʘ 

ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ ʧʦ  ʤʝʪʦʜʫ ʊʨʘʥʢʦʚʩʢʦʛʦ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʨʘʩʪʘʝʤʦʩʪʴ ʧʳʣʴʮʝʚʳʭ 

ʟʝʨʝʥ ʫ ʩʦʨʪʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚʳʰʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. 

ʉʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ. ʉʝʤʝʥʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [3]. ʆʧʨʝʜʝʣʠʣʠ 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ (ʢʦʣʠʯʝʩʪʚʦ ʞʝʥʩʢʠʭ ʮʚʝʪʢʦʚ ʥʘ 

ʧʦʙʝʛʝ) ʠ ʨʝʘʣʴʥʘʷ (ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚ ʥʘ ʧʦʙʝʛʝ). ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2.  

ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʩʦʨʪʘ çʃʶʙʠʤʘʷè ʧʦʢʘʟʳʚʘʶʪ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʧʨʦʨʘʩʪʘʥʠʷ, ʥʘʠʙʦʣʴʰʝʛʦ ʫʨʦʚʥʷ ʦʥ ʜʦʩʪʠʛʘʝʪ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

10%. ʋʨʦʞʘʡʥʦʩʪʴ 8.0-13.0 ʢʛ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 10.2 ʢʛ.  

ʇʦʢʘʟʘʪʝʣʠ ʩʦʨʪʘ çɺʝʣʠʢʘʥè ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʥʦ ʚʩʝ ʪʘʢ, ʞʝ 

ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʝ. ʉʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʨʘʩʪʘʝʤʦʩʪʠ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, 
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ʩʚʷʟʘʥʦ ʩ ʚʦʟʨʘʩʪʦʤ ʨʘʩʪʝʥʠʷ. ʋʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ɺʝʣʠʢʘʥ 6.5-9.0 ʢʛ ʩ 

ʢʫʩʪʘ, ʠʩʩʣʝʜʫʝʤʦʝ ʨʘʩʪʝʥʠʝ ʜʘʣʦ 7 ʢʛ, ʚ ʩʠʣʫ ʚʦʟʨʘʩʪʘ.  
 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʨʘʱʠʚʘʥʠʷ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʦʙʣʝʧʠʭʠ ʢʨʫʰʠʥʦʚʠʜʥʦʡ 

ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʠ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʩʪ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʦʟʳ 10% 
 

ʉʦʨʪ ʠʣʠ ʤʝʩʪʦ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ 
ʅʝʧʨʦʨʦʩʰʠʝ, % ʅʘʢʣʶʥʫʚʰʠʝʩʷ, % ʇʨʦʨʦʩʰʠʝ, % 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ʃʶʙʠʤʘʷ 21.00 20.00 69.00 28.01 

ɺʝʣʠʢʘʥ 20.00 24.70 57.30 20.31 

ɿʦʣʦʪʦʡ ʧʦʯʘʪʦʢ 15.00 35.00 52.00 18.52 

ʅʠʞʥʝʠʨʢʫʪʩʢʘʷ ʤʠʢʨʦʧʦʧʫʣʷʮʠʷ 

ɾ/ʜ ʥʘʩʳʧʴ ʩʪ. ʀʨʢʫʪʩʢ 

ʩʦʨʪʠʨʦʚʦʯʥʳʡ 
50.00 17.00 33.00 16.50 

ɸʚʪʦʤʘʛʠʩʪʨʘʣʴ 51.00 17.00 32.00 17.04 

ɺʝʨʭʥʝʠʨʢʫʪʩʢʘʷ ʤʠʢʨʦʧʦʧʫʣʷʮʠʷ 

ʇʦʡʤʘ ʨʝʢʠ ʀʨʢʫʪ 49.00 15.00 36.00 17.16 

ʇʦʡʤʘ ʨʝʢʠ  ʀʨʢʫʪ (ʪʝʥʴ) 61.70 17.70 21.00 24.51 

 
ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ 

ʦʙʣʝʧʠʭʠ ʢʨʫʰʠʥʦʚʠʜʥʦʡ 
 

ʉʦʨʪ, ʤʝʩʪʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 
ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʰʪ/10 ʩʤ 

ʈʝʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʰʪ/10 ʩʤ 

ʇʨʦʮʝʥʪ 

ʩʝʤʝʥʠʬʠʢʘʮʠʠ 

ʃʶʙʠʤʘʷ 69.50 64.10 92.23 

ɺʝʣʠʢʘʥ 76.20 72.50 95.14 

ɿʦʣʦʪʦʡ ʧʦʯʘʪʦʢ 66.90 63.00 94.17 

ʅʠʞʥʝʠʨʢʫʪʩʢʘʷ ʤʠʢʨʦʧʦʧʫʣʷʮʠʷ 

ɾ/ʜ ʥʘʩʳʧʴ ʩʪ. ʀʨʢʫʪʩʢ 

ʩʦʨʪʠʨʦʚʦʯʥʳʡ 
44.30 25.30 57.12 

ɸʚʪʦʤʘʛʠʩʪʨʘʣʴ 57.20 42.78 57.49 

ɺʝʨʭʥʝʠʨʢʫʪʩʢʘʷ ʤʠʢʨʦʧʦʧʫʣʷʮʠʷ 

ʇʦʡʤʘ ʨʝʢʠ ʀʨʢʫʪ 69.50 45.40 65.32 

ʇʦʡʤʘ ʨʝʢʠ ʀʨʢʫʪ (ʪʝʥʴ) 53.10 23.00 43.31 

 

ʈʝʟʫʣʴʪʘʪʳ ʫ ɿʦʣʦʪʦʛʦ ʧʦʯʘʪʢʘ ʦʢʘʟʘʣʠʩʴ ʩʘʤʳʤ ʥʠʟʢʠʤʠ ʩʨʝʜʠ 

ʩʦʨʪʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʋʨʦʞʘʡʥʦʩʪʴ ʵʪʦʛʦ ʩʦʨʪʘ ʩʦʩʪʘʚʣʷʝʪ 6.5-8.5 ʢʛ, 

ʠʩʩʣʝʜʫʝʤʦʝ ʨʘʩʪʝʥʠʝ ʜʘʣʦ ʫʨʦʞʘʡʥʦʩʪʴ 6.5 ʢʛ.   

 ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʨʪʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʜʠʢʠʝ ʬʦʨʤʳ ʦʙʣʝʧʠʭʠ ʠʤʝʶʪ 

ʤʝʥʝʝ ʞʠʟʥʝʩʧʦʩʦʙʥʫʶ ʧʳʣʴʮʫ. ʆʙʣʝʧʠʭʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʥʘʩʳʧʷʭ ʠʤʝʝʪ ʧʳʣʴʮʫ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʙʦʣʝʝ 50% 

ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʥʝ ʧʨʦʨʘʩʪʘʝʪ. ʇʨʦʨʘʩʪʘʝʤʦʩʪʴ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ ʦʙʣʝʧʠʭʠ 

ʨʘʩʪʫʱʠʭ ʚʜʦʣʴ ʜʦʨʦʛʠ ʪʘʢʞʝ ʠʤʝʝʪ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʦʟʳ 10%. ʍʦʨʦʰʦ ʦʩʚʝʱʝʥʥʘʷ ʧʦʡʤʘ ʨʝʢʠ, 

ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʤʝʩʪʦʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʣʷ ʦʙʣʝʧʠʭʠ ʢʨʫʰʠʥʦʚʠʜʥʦʡ, 

ʥʦ  ʧʦʢʘʟʘʪʝʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʩʦʨʪʦʚʳʭ ʨʘʩʪʝʥʠʡ.  

ʈʘʩʪʝʥʠʷ ʦʙʣʝʧʠʭʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʨʘʩʪʘʣʠ ʥʘ ʟʘʪʝʥʝʥʥʦʤ ʫʯʘʩʪʢʝ, ʙʳʣʠ 

ʟʘʪʝʥʝʥʳ ʚʳʩʦʢʦʨʦʩʣʳʤʠ ʢʫʩʪʘʨʥʠʢʘʤʠ, ʯʪʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʧʨʦʨʘʩʪʘʠʤʦʩʪʠ 

ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ. ʕʪʘ ʧʳʣʴʮʘ ʦʙʣʘʜʘʝʪ ʩʘʤʳʤ ʥʠʟʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ. 

ʇʨʦʮʝʥʪ ʩʝʤʝʥʠʬʠʢʘʮʠʠ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʣʦʜʦʮʚʝʪʝʥʠʷ, ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 

ʩʦʨʪʦʚʳʭ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʘʪʝʣʠ ʨʝʘʣʴʥʦʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʦʪʣʠʯʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʕʪʦʪ ʞʝ ʧʦʢʘʟʘʪʝʣʴ ʫ ʜʠʢʦʨʘʩʪʫʱʠʭ ʬʦʨʤ ʚ 2 ʨʘʟʘ 
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ʥʠʞʝ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʥʠʟʢʦʝ ʩʝʤʷʦʙʨʘʟʦʚʘʥʠʝ. ʉʨʝʜʥʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʝʤʷʦʙʨʘʟʦʚʘʥʠʶ ʫ ʩʦʨʪʦʚʳʭ ʨʘʩʪʝʥʠʡ ʧʨʝʚʳʰʘʶʪ ʘʥʘʣʦʛʠʯʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚ 1.7 ʨʘʟʘ. ʉʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʝʤʝʥʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʟʘʪʝʥʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ, ʯʪʦ ʦʙʦʩʥʦʚʘʥʥʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʙʣʝʧʠʭʠ 

ʢʨʫʰʠʥʦʚʠʜʥʦʡ. ʕʪʦ ʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʨʘʩʪʝʥʠʡ ʨʘʩʪʫʱʠʭ ʚ ʧʦʡʤʝ 

ʥʘ ʦʩʚʝʱʝʥʥʳʭ ʤʝʩʪʘʭ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʩʝʤʷʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʮʝʥʪ ʩʝʤʝʥʠʬʠʢʘʮʠʠ.  

 ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʨʘʩʪʘʥʠʝ ʧʳʣʴʮʳ 

ʩʦʨʪʦʚʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 28% ʚʳʰʝ, ʯʝʤ ʫ ʜʠʢʦʨʘʩʪʫʱʠʭ ʬʦʨʤ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʢʘʯʝʩʪʚʦ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ ʨʘʟʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʪʘʢ ʞʝ ʥʝʦʜʥʦʨʦʜʥʦ. ʃʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʨʘʩʪʝʥʠʡ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʧʦʡʤʝ ʨʝʢʠ, ʥʘ ʭʦʨʦʰʦ ʦʩʚʝʱʝʥʥʳʭ ʫʯʘʩʪʢʘʭ. ʈʘʩʪʝʥʠʷ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʟʘʪʝʥʝʥʠʠ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʢʘʟʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʥʠʟʢʫʶ ʩʢʦʨʦʩʪʴ ʧʨʦʨʘʩʪʘʥʠʷ, ʥʦ ʠ 

ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʨʦʩʰʠʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ 

ʷʚʣʷʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʠ ʨʝʘʣʴʥʦʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʅʘ ʨʘʩʪʝʥʠʠ ʦʙʨʘʟʫʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʠʜʘ.  
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ʨʘʟʚʘʨʠʤʦʩʪʠ ʢʣʫʙʥʝʡ, ʠʭ ʚʢʫʩʦʚʳʭ ʜʦʩʪʦʠʥʩʪʚ ʠ ʧʦʪʝʤʥʝʥʠʝ ʤʷʢʦʪʠ ʥʝʤʘʪʦʜʦʫʩʪʦʡʯʠʚʳʭ 

ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪ, ʢʘʨʪʦʬʝʣʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʨʘʟʚʘʨʠʤʦʩʪʴ, ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ. 
 

FOOD TASTE NEMATODE -RESISTANT VARIETIES  POTATOES IN IRKUTSK 

REGION 

N.I. Bolsheshapova, M.V. Vilchinskaya 

Scientific advisor - c.a.s. S.P. Burlov 

Irkutsk State Academy of Agriculture, Irkutsk, Russia 
 

The article presents the statistical analysis of yield, starch content, seethe tubers, their 

gustatory merits and dark flesh nematodes resistant potato varieties cultivated in the Irkutsk region. 

Keywords: variety, potato, yield, seethe, taste quality. 
 

ʂʘʨʪʦʬʝʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʯʠʩʣʫ ʚʘʞʥʝʡʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ɺ ʤʠʨʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʟʘʥʠʤʘʝʪ ʦʜʥʦ 

ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʥʘʨʷʜʫ ʩ ʨʠʩʦʤ, ʧʰʝʥʠʮʝʡ ʠ ʢʫʢʫʨʫʟʦʡ. ʂʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ 

ʩʦʜʝʨʞʘʪ ʦʢʦʣʦ 25% ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ 14-22% ʢʨʘʭʤʘʣʘ, 1.4-3% 

ʙʝʣʢʦʚ, ʦʢʦʣʦ 1% ʢʣʝʪʯʘʪʢʠ, 0.2-0.3% ʞʠʨʘ ʠ 0.8-1% ʟʦʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ʂʘʨʪʦʬʝʣʴ ʙʦʛʘʪ ʚʠʪʘʤʠʥʦʤ ʉ, ɺ1, ɺ2, ɺ6, ʈʈ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

ʆʩʦʙʝʥʥʦ ʙʦʛʘʪʳ ʚʠʪʘʤʠʥʘʤʠ ʤʦʣʦʜʳʝ ʢʣʫʙʥʠ. 

ɹʣʘʛʦʜʘʨʷ ʩʦʜʝʨʞʘʥʠʶ ʚ ʢʣʫʙʥʷʭ ʢʨʘʭʤʘʣʘ, ʙʝʣʢʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ 

ʚʠʪʘʤʠʥʦʚ ʦʥ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. 

ɽʛʦ ʧʦ ʧʨʘʚʫ ʥʘʟʳʚʘʶʪ ʚʪʦʨʳʤ ʭʣʝʙʦʤ [1]. 

ʂʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ ʧʨʝʢʨʘʩʥʳʡ ï ʤʘʪʝʨʠʘʣ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʥʦʛʠʭ 

ʚʠʜʦʚ ʮʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʥʠ ʩʣʫʞʘʪ ʩʳʨʴʝʤ ʜʣʷ ʩʧʠʨʪʦʚʦʡ, ʢʨʘʭʤʘʣʦ-

ʧʘʪʦʯʥʦʡ, ʜʝʢʩʪʨʠʥʦʚʦʡ, ʛʣʶʢʦʟʥʦʡ, ʢʘʫʯʫʢʦʚʦʡ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʂʨʘʭʤʘʣ, ʧʦʣʫʯʘʝʤʳʡ ʠʟ ʢʘʨʪʦʬʝʣʷ, ʷʚʣʷʝʪʩʷ ʧʦʢʘ 

ʥʝʟʘʤʝʥʠʤʳʤ ʧʨʦʜʫʢʪʦʤ ʚ ʧʠʱʝʚʦʡ ʠ ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʀʟ 1 ʪ 

ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʩ ʢʨʘʭʤʘʣʠʩʪʦʩʪʴʶ 17.6% ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 112 ʣ ʩʧʠʨʪʘ, 55 

ʢʛ ʞʠʜʢʦʡ ʫʛʣʝʢʠʩʣʦʪʳ, 0.39 ʣ ʩʠʚʫʰʥʦʛʦ ʤʘʩʣʘ ʠ 1500 ʣ ʙʘʨʜʳ ʠʣʠ 170 ʢʛ 

ʢʨʘʭʤʘʣʘ ʠ 1000 ʢʛ ʤʝʟʛʠ. 

ɺ ʩʦʩʪʘʚ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʚʭʦʜʠʪ ʩʚʳʰʝ 26 ʨʘʟʣʠʯʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʆʥ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ, ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʫʜʦʙʨʝʥʠʡ. ʂʣʫʙʥʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʢʨʘʭʤʘʣʘ ʦʙʳʯʥʦ ʚʢʫʩʥʝʝ, ʥʦ ʥʝ ʚʩʝʛʜʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʢʘʨʪʦʬʝʣʝ 

ʢʦʣʠʯʝʩʪʚʘ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚʢʫʩʦʚʳʝ ʝʛʦ ʢʘʯʝʩʪʚʘ ʦʙʳʯʥʦ ʫʭʫʜʰʘʶʪʩʷ, ʘ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ï ʫʣʫʯʰʘʶʪʩʷ. ɽʩʣʠ ʚ ʢʣʫʙʥʷʭ ʤʥʦʛʦ 

ʩʘʭʘʨʘ (ʙʦʣʴʰʝ 2%), ʩʥʠʞʘʶʪʩʷ ʠʭ ʩʪʦʣʦʚʳʝ ʢʘʯʝʩʪʚʘ, ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ 

ʥʝʧʨʠʷʪʥʦ ʩʣʘʜʢʠʤʠ ʥʘ ʚʢʫʩ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʙʳʚʘʝʪ ʠʟ-ʟʘ ʫʩʠʣʝʥʥʦʛʦ 

ʥʘʢʦʧʣʝʥʠʷ ʩʘʭʘʨʦʚ ʚ ʢʣʫʙʥʷʭ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ 

ʜʦ -3-4 Áʉ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʭʘʨʘ ʥʝʞʝʣʘʪʝʣʴʥʦ ʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʨʦʜʫʢʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʠʟ ʢʘʨʪʦʬʝʣʷ [2]. 

ʂʨʘʭʤʘʣʠʩʪʦʩʪʴ ï ʦʩʥʦʚʥʦʡ ʧʨʠʟʥʘʢ, ʛʘʨʘʥʪʠʨʫʶʱʠʡ ʚʳʩʦʢʠʝ 

ʢʫʣʠʥʘʨʥʳʝ ʩʚʦʡʩʪʚʘ ʢʘʨʪʦʬʝʣʷ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʢʨʘʭʤʘʣʠʩʪʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ 

ʤʫʯʥʠʩʪʦʩʪʴ ʤʷʢʦʪʠ, ʫʣʫʯʰʘʝʪ ʝʝ ʨʘʟʚʘʨʠʤʦʩʪʴ.  

ɺ ʩʦʩʪʘʚ ʢʣʫʙʥʝʡ ʚʭʦʜʠʪ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʣʠʢʦʘʣʢʘʣʦʠʜʘ 



14 
 

ʩʦʣʘʥʠʥʘ. ɺ ʥʦʨʤʘʣʴʥʳʭ ʟʜʦʨʦʚʳʭ ʢʣʫʙʥʷʭ ʝʛʦ ï 2-10 ʤʛ ʥʘ 100 ʛ ʩʳʨʦʡ ʤʘʩʩʳ. 

ʊʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʣʢʘʣʦʠʜʘ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʨʝʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʠʣʠ ʞʠʚʦʪʥʦʛʦ. ʇʨʠ ʦʟʝʣʝʥʝʥʠʠ ʥʘ ʩʚʝʪʫ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʣʫʙʥʷʭ 

ʧʦʚʳʰʘʝʪʩʷ, ʦʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʥʝʧʨʠʷʪʥʳʡ ʛʦʨʴʢʠʡ ʧʨʠʚʢʫʩ. ʀʟ-ʟʘ ʵʪʦʛʦ 

ʧʠʱʝʚʳʝ ʢʘʯʝʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʫʭʫʜʰʘʶʪʩʷ [3]. 

ʉʦʣʘʥʠʥ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʦ ʚʥʝʰʥʠʭ ʩʣʦʷʭ ʢʣʝʪʦʢ 

ʢʣʫʙʥʝʡ: ʚ ʢʦʞʫʨʝ ʝʛʦ 8-10 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʤʷʢʦʪʠ. ʂʦʣʠʯʝʩʪʚʦ ʩʦʣʘʥʠʥʘ ʚ 

ʧʨʦʨʘʩʪʘʶʱʝʤ ʢʘʨʪʦʬʝʣʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 4-5 ʨʘʟ.  

ʂ ʩʪʦʣʦʚʳʤ ʦʪʥʦʩʷʪ ʩʦʨʪʘ ʨʘʟʣʠʯʥʦʡ ʩʧʝʣʦʩʪʠ, ʠʤʝʶʱʠʝ ʭʦʨʦʰʠʝ 

ʧʠʱʝʚʳʝ ʠ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʝʪʝʤʥʝʶʱʫʶ ʤʷʢʦʪʴ ʢʣʫʙʥʝʡ. ʀʭ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʠʱʝʚʳʭ ʮʝʣʝʡ. ʇʦʵʪʦʤʫ ʜʣʷ ʪʘʢʠʭ ʩʦʨʪʦʚ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʘʨʠʤʦʩʪʠ ʢʣʫʙʥʝʡ, ʠʭ ʬʦʨʤʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʣʘʟʢʦʚ [4]. 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 10.0 ʜʦ 17.6 %, 

ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʥʘ ʩʪʦʣʦʚʳʝ ʮʝʣʠ (ʪʘʙʣʠʮʘ). 

ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʦʪʤʝʯʝʥʦ ʚ ʩʦʨʪʘʭ ɹʨʷʥʩʢʠʡ ʜʝʣʠʢʘʪʝʩ 

(10%) ʠ ɾʫʢʦʚʩʢʠʡ ʨʘʥʥʠʡ (12.9%). ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ (13.5-

14.7%) ʙʳʣʦ ʚ ʩʦʨʪʘʭ ɻʨʘʥʘʪ, ɼʝʣʴʬʠʥ, ɸʣʴʧʠʥʠʩʪ, ʉʘʨʤʘ. ʇʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʦʪʤʝʯʝʥʦ ʚ ʩʦʨʪʘʭ ɼʠʥʘ, ɹʨʠʛʘʥʪʠʥʘ (15%), ɼʘʨ (16.5%), 

ʇʫʰʢʠʥʝʮ (17.6%). 
 

ʊʘʙʣʠʮʘ ï ʂʘʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʥʝʤʘʪʦʜʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ 
 

ʉʦʨʪ ʋʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

ʂʨʘʭʤʘʣ,  

% 

ʈʘʟʚʘʨʠʤʦʩʪʴ, 

ʙʘʣʣ 

ɺʢʫʩʦʚʘʷ 

ʦʮʝʥʢʘ, ʙʘʣʣ 

ʇʦʪʝʤʥʝʥʠʝ 

ʤʷʢʦʪʠ  

ʉʘʨʤʘ  32.8 14.7 6-7 3.8 ʅʝʪ  

ɼʝʣʴʬʠʥ 30.6 14.1 8-9 4.0 ʅʝʪ 

ʇʫʰʢʠʥʝʮ  29.9 17.6 5-6 3.9 ʅʝʪ 

ɹʨʷʥʩʢʠʡ ʜʝʣʠʢʘʪʝʩ 25.5 10.0 7-8 2.8 ʅʝʪ 

ɹʨʠʛʘʥʪʠʥʘ 23.8 15.0 7-8 2.5 ʅʝʪ 

ɻʨʘʥʘʪ (ʩʪ) 22.4 13.5 9 2.8 ʉʣʘʙʦʝ 

ɾʫʢʦʚʩʢʠʡ ʨʘʥʥʠʡ 21.2 12.9 8-9 4.0 ʅʝʪ 

ɼʘʨ 21.0 16.5 7-8 4.0 ʅʝʪ 

ɼʠʥʘ 20.8 15.0 7-8 4.0 ʅʝʪ 

ɸʣʴʧʠʥʠʩʪ 20.7 14.4 6-7 4.0 ʅʝʪ 

ʇʨʠʤʝʯʘʥʠʝ: ʨʘʟʚʘʨʠʤʦʩʪʴ 9 ï ʥʝʨʘʟʚʘʨʠʤʳʡ, 7- ʩʣʘʙʦ ʨʘʟʚʘʨʠʤʳʡ, 5- ʩʨʝʜʥʝ ʨʘʟʚʘʨʠʤʳʡ. 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʫʨʦʚʥʶ 

ʥʘʢʦʧʣʝʥʠʷ ʢʨʘʭʤʘʣʘ. ʂʘʞʜʳʡ ʞʝʣʘʶʱʠʡ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʠʟ 

ʥʝʤʘʪʦʜʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʨʘʭʤʘʣʘ ʢʘʢ 

ʜʠʝʪʠʯʝʩʢʠʝ, ʥʠʟʢʦ ʢʨʘʭʤʘʣʠʩʪʳʝ ʩʦʨʪʘ ɹʨʷʥʩʢʠʡ ʜʝʣʠʢʘʪʝʩ, ɾʫʢʦʚʩʢʠʡ 

ʨʘʥʥʠʡ ʪʘʢ ʠ ʚʳʩʦʢʦ ʢʨʘʭʤʘʣʠʩʪʳʝ, ʚʢʫʩʥʳʝ ʩʦʨʪʘ ʇʫʰʢʠʥʝʮ, ɼʘʨ, 

ɹʨʠʛʘʥʪʠʥʘ, ɼʠʥʘ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ʠʤʝʶʪ ʩʣʘʙʫʶ ʨʘʟʚʘʨʠʤʦʩʪʴ ʤʷʢʦʪʠ ʠ 

ʧʨʠʛʦʜʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʫʧʝ, ʚʠʥʝʛʨʝʪʘʭ ʠ ʩʘʣʘʪʘʭ. ʉʦʨʪʘ ʉʘʨʤʘ, 

ʇʫʰʢʠʥʝʮ, ɸʣʴʧʠʥʠʩʪ ʨʘʟʚʘʨʠʚʘʶʪʩʷ ʚ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʜʣʷ ʩʫʧʦʚ, ʪʘʢ ʠ ʜʣʷ ʧʶʨʝ.  
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ʆʯʝʥʴ ʭʦʨʦʰʠʡ ʚʢʫʩ (3.8-4.0 ʙʘʣʣʘ) ʠʤʝʶʪ ʩʦʨʪʘ ɸʣʴʧʠʥʠʩʪ, ɼʝʣʴʬʠʥ, 

ɾʫʢʦʚʩʢʠʡ ʨʘʥʥʠʡ, ɼʘʨ, ɼʠʥʘ, ʉʘʨʤʘ. ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʚʢʫʩ (2.5-2.8 

ʙʘʣʣʘ) ʫ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʠʤʝʣʩʷ ʫ ʩʦʨʪʦʚ ɹʨʠʛʘʥʪʠʥʘ, ɻʨʘʥʘʪ, ɹʨʷʥʩʢʠʡ 

ʜʝʣʠʢʘʪʝʩ [3, 4, 5]. 

ʍʦʨʦʰʠʡ ʚʥʝʰʥʠʡ ʚʠʜ ʢʣʫʙʥʝʡ ʠʤʝʶʪ ʩʦʨʪʘ: ɼʘʨ, ɼʠʥʘ, ɸʣʴʧʠʥʠʩʪ, 

ɼʝʣʴʬʠʥ ʦʥʠ ʜʦʣʞʥʳ ʧʦʥʨʘʚʠʪʴʩʷ ʢʨʫʧʥʳʤ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, 

ʨʝʘʣʠʟʫʶʱʠʤ ʢʘʨʪʦʬʝʣʴ ʚ ʤʘʛʘʟʠʥʘʭ ʠ ʩʫʧʝʨʤʘʨʢʝʪʘʭ. 

ʉʣʘʙʦʝ ʧʦʪʝʤʥʝʥʠʝ ʤʷʢʦʪʠ ʦʪʤʝʯʝʥʦ ʫ ʩʦʨʪʦʚ: ɸʣʴʧʠʥʠʩʪ, ɹʨʠʛʘʥʪʠʥʘ, 

ɼʝʣʴʬʠʥ, ɾʫʢʦʚʩʢʠʡ ʨʘʥʥʠʡ, ɻʨʘʥʘʪ, ɼʘʨ. ʅʝ ʦʪʤʝʯʝʥʦ ʧʦʪʝʤʥʝʥʠʷ ʫ ʩʦʨʪʦʚ: 

ɼʠʥʘ, ʇʫʰʢʠʥʝʮ, ɹʨʷʥʩʢʠʡ ʜʝʣʠʢʘʪʝʩ, ʉʘʨʤʘ. ʇʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʩʦʨʪʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ 

ʩʪʦʣʦʚʳʝ ʮʝʣʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ: 

ʥʝʤʘʪʦʜʦʫʩʪʦʡʯʠʚʳʝ ʩʦʨʪʘ ʉʘʨʤʘ, ɼʝʣʴʬʠʥ, ʇʫʰʢʠʥʝʮ, ɹʨʷʥʩʢʠʡ ʜʝʣʠʢʘʪʝʩ 

ʜʘʶʪ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʢʣʫʙʥʝʡ, ʯʝʤ ɻʨʘʥʘʪ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2.2 ʜʦ10.4 ʪ/ʛʘ ʠʣʠ 9.8-46.4%. 

ʈʝʢʦʤʝʥʜʫʝʤ ʚʢʫʩʥʳʝ ʩ ʢʨʘʩʠʚʳʤ ʚʥʝʰʥʠʤ ʚʠʜʦʤ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ: 

ɸʣʴʧʠʥʠʩʪ, ɼʝʣʴʬʠʥ, ʉʘʨʤʘ, ʇʫʰʢʠʥʝʮ, ɼʘʨ, ɼʠʥʘ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ 

ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʀʨʢʫʪʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ  
 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ Ni(allyl)2 ʩ ʜʠʠʤʠʥʦʚʳʤʠ ʣʠʛʘʥʜʘʤʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʤʠʥʦ-ʘʤʠʜʥʦʡ 

ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʦʡ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʥʠʢʝʣʷ. ʀʤʠʥʦ-ʘʤʠʜʥʘʷ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ ʧʨʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ Ni(allyl)2 ʩ ʬʝʥʘʥʪʨʦʣʠʥʦʤ-1,10 ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʘʨʦʤʘʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʦʜʥʦʛʦ ʛʝʪʝʨʦʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʣʴʮʘ, ʚ ʢʦʪʦʨʦʝ ʚʢʣʶʯʝʥ ʘʪʦʤ ʘʟʦʪʘ. ʀʤʠʥʦ-
ʘʤʠʜʥʳʝ -́ʘʣʣʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʠʢʝʣʷ(II), ʫʩʪʦʡʯʠʚʳʝ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʚ 

ʨʘʩʪʚʦʨʝ ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʜʠʠʤʠʥʦʚʳʝ -́ʘʣʣʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʠʢʝʣʷ(I) ʠ ʤʦʣʝʢʫʣʷʨʥʳʡ 
ʚʦʜʦʨʦʜ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʤʠʥʦ-ʘʤʠʜʥʘʷ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ, ʦʜʥʦʚʘʣʝʥʪʥʳʡ ʥʠʢʝʣʴ, ʕʇʈ-

ʩʧʝʢʪʨʦʩʢʦʧʠʷ.  
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SYNTHESIS, STRUCTURE AND TRANSFORMATION A LLYL  

IMINO -AMIDE COMPLEXES OF N ICKEL  

V.V. Bocharovʘ 

Irkutsk State Agricultural Academy, Irkutsk, Russia  
 

The interaction of Ni(allyl)2 witch diimin ligands accompanied imino-amide rearrangement 

in the coordination sphere of nickel. Imino-amide rearrangement leads to the destruction of aromatic 

structure of one heteroaromatic ring by reacting Ni(allyl)2 with phenanthroline-1, 10. Imino-amide 

-́allyl complexes of nickel (II) are stable in the crystalline state, and split into diimin ˊ-allyl 

complexes of nickel (I) and molecular hydrogen in the solution. 

Key words: Imino-amide rearrangement, monovalent nickel, EPR- spectroscopy. 
 

ʀʥʪʝʥʩʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʥʠʢʝʣʷ ʩ ʜʠʠʤʠʥʦʚʳʤʠ 
ʣʠʛʘʥʜʘʤʠ ʚ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʷʟʘʥʳ ʩ ʨʘʙʦʪʘʤʠ Maurice 
Brookhard, ʢʦʪʦʨʳʡ ʚ 1995 ʛʦʜʫ ʦʙʥʘʨʫʞʠʣ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʜʠʠʤʠʥʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʠʢʝʣʷ ʠ ʧʘʣʣʘʜʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 
ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʥʠʟʰʠʭ ʦʣʝʬʠʥʦʚ ï ʦʪ ʜʠʤʝʨʠʟʘʮʠʠ ʜʦ 
ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ, ʩ ʚʳʩʦʢʠʤ ʚʳʭʦʜʦʤ ʣʠʥʝʡʥʳʭ Ŭ-
ʦʣʝʬʠʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ.  

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʩʨʝʜʠ ʜʠʠʤʠʥʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʠʢʝʣʷ ʚʳʟʳʚʘʶʪ ˊ-
ʘʣʣʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʳʚʘʶʪ ʘʢʪʠʚʥʦʩʪʴ ʚʦ ʤʥʦʛʠʭ ʨʝʘʢʮʠʷʭ 
ʧʨʝʚʨʘʱʝʥʠʷ ʥʝʧʨʝʜʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɺʘʞʥʘʷ ʨʦʣʴ ʘʣʣʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 
ʦʙʫʩʣʦʚʣʝʥʘ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʣʝʛʢʦ ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʠ ʩ ʤʦʥʦʦʢʩʠʜʦʤ 
ʫʛʣʝʨʦʜʘ, ʦʣʝʬʠʥʘʤʠ, ʘʮʝʪʠʣʝʥʘʤʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʠʥʩʪʚʦ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ 
ʜʠʠʤʠʥʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʧʫʪʝʤ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʧʝʨʝʙʦʨʘ 
ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʤʦʥʦ- ʠ ʧʦʣʠʜʝʥʪʘʪʥʳʭ ʣʠʛʘʥʜʦʚ ʩ 
ʨʘʟʣʠʯʥʳʤʠ ʟʘʤʝʩʪʠʪʝʣʷʤʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʧʨʦʛʨʝʩʩʠʚʥʳʤ, ʯʪʦ 
ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʦʩʪʨʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʟʫʯʝʥʠʠ ʩʚʦʡʩʪʚ ʠ ʤʝʭʘʥʠʟʤʦʚ 
ʧʨʝʚʨʘʱʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʥʠʢʝʣʷ ʩ ʜʠʠʤʠʥʦʚʳʤʠ ʣʠʛʘʥʜʘʤʠ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʬʠʨʥʦʛʦ ʨʘʩʪʚʦʨʘ Ni(allyl)2 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 5̮Áʉ ʩ 1 
ʤʦʣʴʥʦʡ ʯʘʩʪʴʶ ʬʝʥʘʥʪʨʦʣʠʥʘ-1.10 ʧʨʦʪʝʢʘʝʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠʤʠʥʦ-ʘʤʠʜʥʦʛʦ 
ʢʦʤʧʣʝʢʩʘ ʥʠʢʝʣʷ 1:  

ʉʭʝʤʘ 1 

 +

N N

Ni

N N

Ni

1  
 

ʂʦʤʧʣʝʢʩ 1 ʚʳʜʝʣʝʥ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʚʠʜʝ ʠ ʠʟʫʯʝʥ ʤʝʪʦʜʘʤʠ ʗʄʈ-, 
ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ ʄɸʉʉ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 
ʄʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ ʦʧʨʝʜʝʣʝʥʘ ʤʝʪʦʜʦʤ ʈʉɸ (ʨʠʩ. 1). 
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ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ 1, 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ Ni(allyl)2 ʩ 
ʬʝʥʘʥʪʨʦʣʠʥʦʤ ʪʘʢʞʝ 
ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʣʫʙʦʢʦʡ 
ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʣʠʛʘʥʜʘ ʚ 
ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʬʝʨʝ 
ʥʠʢʝʣʷ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʡ 
ʷʚʣʷʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝ 
ʘʨʦʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 
ʛʝʪʝʨʦʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʣʴ-
ʮʘ. Pʘʧʘʷʥʥʳʡ ʚ 
ʚʘʢʫʫʤʠʨʦʚʘʥʥʦʡ ʘʤʧʫʣʫ 
ʨʘʩʪʚʦʨ (ʊɻʌ, C6D6) 
ʢʦʤʧʣʝʢʩʘ 1 ʧʦ ʜʘʥʥʳʤ ʗʄʈ 
ʥʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʥʠʢʘʢʠʭ 
ʠʟʤʝʥʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ 
ʤʝʩʷʮʝʚ. ɿʘʪʝʤ ʚ ʩʧʝʢʪʨʝ 

1
H 

ʗʄʈ ʥʘʙʣʶʜʘʝʪʩʷ 
ʧʦʩʪʝʧʝʥʥʦʝ ʫʰʠʨʝʥʠʝ 
ʩʠʛʥʘʣʦʚ, ʚʧʣʦʪʴ ʜʦ 
ʚʦʣʥʦʦʙʨʘʟʥʳʭ ʥʝ 
ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʭ ʣʠʥʠʡ. 
ʇʨʠ ʵʪʦʤ ʚ ʩʧʝʢʪʨʝ ʕʇʈ 
ʧʦʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʡ 
ʪʨʝʭʦʩʥʦ-ʘʥʠʟʦʪʨʦʧʥʳʡ ʩʠʛ-
ʥʘʣ 2, ʤʘʢʩʠʤʘʣʴʥʘʷ 
ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ 
ʜʦʩʪʠʛʘʝʪʩʷ ʯʝʨʝʟ 5-6 
ʤʝʩʷʮʝʚ (ʨʠʩ. 2). ʇʘʨʘʤʝʪʨʳ 
ʩʠʛʥʘʣʘ ʕʇʈ 2 gx=2.198, 
gy=2.135, gz=2.017, 
ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʢʦʤʧʣʝʢʩʦʚ 
ʥʠʢʝʣʷ ʩ ʵʣʝʢʪʨʦʥʥʦʡ 
ʢʦʥʬʠʛʫʨʘʮʠʝʡ d

9
. ʉʦʦʪʥʦ-

ʰʝʥʠʝ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ 
g-ʪʝʥʟʦʨʘ (gx, gy>gz) ʦʪʚʝʯʘʝʪ ʪʨʠʛʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʠ ʩʠʛʥʘʣ ʕʇʈ 2 ʤʦʞʝʪ 
ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ ʢʦʤʧʣʝʢʩʫ 2:  

 

N N

Ni

2  

G 

 

2b 

 

2a 

 

ʈʠʩʫʥʦʢ 2 - ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ (2a)  ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʥʳʡ (2b) ʩʧʝʢʪʨʳ ʕʇʈ ʢʦʤʧʣʝʢʩʘ 

Ni(I) 2 (ʊɻʌ-D8, 77K) 

ʈʠʩʫʥʦʢ 1 - ʄʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ 1  
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʣʣʠʣʴʥʳʡ ʠʤʠʥʦ-ʘʤʠʜʥʳʡ ʢʦʤʧʣʝʢʩ 1 ʚ ʨʘʩʪʚʦʨʝ ʩʦ 

ʚʨʝʤʝʥʝʤ ʩʧʦʥʪʘʥʥʦ ʨʘʟʣʘʛʘʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩ Ni(I) ʠ ʚʦʜʦʨʦʜ. ʆʙʨʘʟʫʶʱʠʡʩʷ 

ʧʘʨʘʤʘʛʥʠʪʥʳʡ ʢʦʤʧʣʝʢʩ ʚ ʟʘʧʘʷʥʥʦʡ ʘʤʧʫʣʝ ʩʪʘʙʠʣʝʥ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʙʦʣʝʝ ʜʚʫʭ ʣʝʪ.  

 
 
ʈʠʩʫʥʦʢ 4 - NOESY-ʩʧʝʢʪʨ 1 (cis- and trans-ʠʟʦʤʝʨ). 500 ʄɻʮ, ʊɻʌ-D8, 293K 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʠʥʦ-ʘʤʠʜʥʳʡ ʢʦʤʧʣʝʢʩ 1 ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ 

ʘʣʣʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʥʠʢʝʣʷ(I), ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʢʦʥʝʯʥʳʡ 

ʧʨʦʜʫʢʪ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʚ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʥʠʢʝʣʷ ʚ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʝ. 

ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʣʠʯʠʷ ʚ ʢʠʥʝʪʠʢʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ Ni(II) ʚ 

Ni(I) ʦʙʨʘʪʠʤʩʷ ʢ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʥʘʤʠ ʚʳʰʝ ʤʝʭʘʥʠʟʤʫ ʧʨʦʪʝʢʘʥʠʷ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʂʣʶʯʝʚʦʡ ʩʪʘʜʠʝʡ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ -́ů-

ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ ʘʣʣʠʣʴʥʦʡ ʛʨʫʧʧʳ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ NOESY ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ʚ ʢʦʤʧʣʝʢʩʝ 1 ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʤʝʥ ʤʝʞʜʫ -́ ʠ ů-ʬʦʨʤʘʤʠ. ʅʦ ʜʘʞʝ 

ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʤʧʣʝʢʩ Ni(II) 1 ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʭʦʜʠʪ ʚ 

ʢʦʤʧʣʝʢʩ Ni(I) 2, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʚ ʩʣʦʞʥʦʡ ʮʝʧʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʠʤʠʥʦ-ʘʤʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʠʢʝʣʷ (II ).  

ɺ ʢʦʤʧʣʝʢʩʝ 1 ʢʦʥʩʪʘʥʪʘ ʩʧʠʥ-ʩʧʠʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ syn-

ʧʨʦʪʦʥʘʤʠ H16s ʠ H18s ʩʦʩʪʘʚʣʷʝʪ 2.1 ɻʮ. ɺʝʨʦʷʪʥʦ, ʵʪʘ ʥʝʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ 

ʩʚʷʟʘʥʘ ʩ ʩʠʣʴʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʘʣʣʠʣʴʥʦʡ ʛʨʫʧʧʳ ʩ ʠʤʠʥʦ-ʘʤʠʜʥʳʤ 

ʣʠʛʘʥʜʦʤ. ɼʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʩʧʝʢʪʨʝ NOESY 

ʦʪʜʝʣʴʥʳʭ ʢʨʦʩʩ-ʧʠʢʦʚ ʜʣʷ ʧʨʦʪʦʥʦʚ H16s ī H1 ʠ H18s ī H10 (ʨʠʩ. 3). 
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ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʩʪʦʣʴ ʨʘʟʣʠʯʥʳʤʠ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʯʘʩʪʷʤʠ ʠʤʠʥʦ-

ʘʤʠʜʥʦʛʦ ʣʠʛʘʥʜʘ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ʚ ʘʣʣʠʣʴʥʦʤ 

ʬʨʘʛʤʝʥʪʝ ʢʦʤʧʣʝʢʩʘ.  
 

 

ʋɼʂ634.8:631.559:631.445.51(470.45) 

ɺʃʀʗʅʀɽ ʈɽɻʋʃʗʊʆʈɸ ʈʆʉʊɸ ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʀ ʂɸʏɽʉʊɺʆ 

ɺʀʅʆɻʈɸɼɸ ɺ ɿʆʅɽ ʂɸʐʊɸʅʆɺʓʍ ʇʆʏɺ ɺʆʃɻʆɻʈɸɼʉʂʆʁ 

ʆɹʃɸʉʊʀ 

 
ʖ.ɸ. ɹʫʣʘʥʦʚʘ 

ʈʫʢʦʚʦʜʠʪʝʣʴ - ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ ʅ.ʖ. ʇʝʪʨʦʚ  

 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 

 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʚʣʠʷʥʠʶ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ 

ʬʝʥʠʣʘʣʘʥʠʥʘ ʥʘ ʨʦʩʪ ʠ ʧʣʦʜʦʥʦʰʝʥʠʝ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ʄʘʨʠʥʦʚʩʢʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʧʠʩʘʥ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʢʫʩʪʦʚ ʚʠʥʦʛʨʘʜʘ 

ʨʝʛʫʣʷʪʦʨʘʤ ʨʦʩʪʘ, ʦʢʘʟʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʥʘ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʚʳʟʨʝʚʘʥʠʝ 

ʧʦʙʝʛʦʚ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʦʨʪʘ ʚʠʥʦʛʨʘʜʘ ʄʘʨʠʥʦʚʩʢʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʚʠʥʦʛʨʘʜ. 

 

INFLUENCE OF GROWTH REGULATORS ON YIELD AND QUALITY OF GRAPES IN 

THE CHESTNUT SOIL ZONE VOLGOGRAD REGION  

Y.A. Bulanova 

Scientific advisor, Doctor of Agricul tural Sciences, N.Y. Petrov 

Volgograd State Agricultural University, Volgograd, Russia 

 

The article describes the material on the effects of growth regulator phenylalanine on growth 

and fruiting grape Marinovsky in chestnut soils of the Volgograd region. The process of handling 

vines growth regulator that affects the agro biological indicators, aging shoots, yield and quality of 

grapes Marinovsky. 

Key words: productivity, quality, growth regulators, grapes. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʭʠʤʠʠ, ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʚ ʧʨʘʢʪʠʢʫ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʦʪʨʘʩʣʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ, ʧʨʦʯʥʦ ʚʦʰʝʣ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʡ ʧʨʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ. ʇʨʘʚʠʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʳʝ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʢʘʟʳʚʘʪʴ 

ʘʥʪʠʩʪʨʝʩʩʦʚʦʝ ʠ ʠʤʤʫʥʦʤʦʜʝʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ [1].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ ʩʦʨʪʘ ʚʠʥʦʛʨʘʜʘ ʄʘʨʠʥʦʚʩʢʠʡ, ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ ʩ 

ʧʦʤʦʱʴʶ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ. ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʦʙʨʘʙʦʪʢʠ ʢʫʩʪʦʚ ʚʠʥʦʛʨʘʜʘ ʨʝʛʫʣʷʪʦʨʘʤ ʨʦʩʪʘ ʥʘ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 
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ʧʦʢʘʟʘʪʝʣʠ, ʨʦʩʪ ʠ ʚʳʟʨʝʚʘʥʠʝ ʧʦʙʝʛʦʚ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʦʨʪʘ 

ʚʠʥʦʛʨʘʜʘ ʄʘʨʠʥʦʚʩʢʠʡ. 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʣʦʜʦʥʦʩʷʱʠʭ ʥʘʩʘʞʜʝʥʠʷʭ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ 

ʄʘʨʠʥʦʚʩʢʠʡ ʚ ʦʧʦʨʥʦʤ ʧʫʥʢʪʝ ɺʅʀʀɺʠɺ ʠʤ. ʗ.ʀ. ʇʦʪʘʧʝʥʢʦ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ 

ʥʘ ʙʘʟʝ ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ çʃʦʟʘè ɼʫʙʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʧʳʪʥʳʡ ʫʯʘʩʪʦʢ ʨʦʚʥʳʡ ʧʦ ʨʝʣʴʝʬʫ, ʧʦʯʚʘ - 

ʢʘʪhʘʥʦʚʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 1.61% ʠ ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ (6 ʤʛ), ʦʯʝʥʴ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʩʚʦʷʝʤʦʛʦ 

ʬʦʩʬʦʨʘ (1.2 ʤʛ) ʠ ʢʘʣʠʷ (14 ʤʛ ʥʘ 100 ʛ ʧʦʯʚʳ). ʂʫʩʪʳ ʚʠʥʦʛʨʘʜʘ ʧʦʩʘʜʢʠ 2007 

ʛʦʜʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʦʨʜʦʥʘ ʚ 

ʰʪʘʤʙʝ (0.80 ʤ). ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʢʫʩʪʦʚ 2.5Ĭ1.5 ʤ. ʆʧʳʪʳ ʟʘʣʦʞʝʥʳ ʚ 3-ʭ-

ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʧʦ 10 ʫʯʝʪʥʳʭ ʢʫʩʪʦʚ ʚ ʢʘʞʜʦʡ, ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 480 ʤ
2
. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ ʥʘ ʚʝʛʝʪʘʪʠʚʥʳʝ ʦʨʛʘʥʳ 

ʠʟʫʯʘʝʤʦʛʦ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʤʳ ʧʨʦʚʦʜʠʣʠ ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʫʯʝʪʳ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʚ ʚʠʥʦʛʨʘʜʘʨʩʪʚʝ ʤʝʪʦʜʠʢʝ (ʅʦʚʦʯʝʨʢʘʩʩʢ, 1978): ʦʧʨʝʜʝʣʷʣʠ 

ʫʨʦʚʝʥʴ ʥʘʛʨʫʟʢʠ ʢʫʩʪʦʚ ʛʣʘʟʢʘʤʠ, ʦʩʪʘʚʣʝʥʥʳʤʠ ʧʨʠ ʦʙʨʝʟʢʝ, ʧʦʙʝʛʘʤʠ, 

ʨʘʟʚʠʚʰʠʤʠʩʷ ʠʟ ʵʪʠʭ ʛʣʘʟʢʦʚ, ʠ ʛʨʦʟʜʷʤʠ, ʨʘʟʚʠʚʰʠʤʠʩʷ ʥʘ ʧʦʙʝʛʘʭ, 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʨʦʮʝʥʪ ʨʘʩʧʫʩʪʠʚʰʠʭ ʛʣʘʟʢʦʚ ʠ ʧʣʦʜʦʥʦʩʥʳʭ ʧʦʙʝʛʦʚ, ʘ ʪʘʢʞʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʧʣʦʜʦʥʦʩʥʦʩʪʠ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʩʨʦʢʦʚ ʦʧʨʳʩʢʠʚʘʥʠʷ ʢʫʩʪʦʚ, ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʬʝʥʠʣʘʣʘʥʠʥʘ 0.003% (3 ʛ ʧʨʝʧʘʨʘʪʘ ʥʘ 100 ʣ ʚʦʜʳ). ʇʨʠ ʫʢʘʟʘʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʨʦʞʘʡʥʦʩʪʴ ʚʠʥʦʛʨʘʜʘ ʩ ʢʫʩʪʘ ʠ ʤʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʩʘʭʘʨʦʚ ʚ ʩʦʢʝ ʷʛʦʜ ʦʢʘʟʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʩʪʦʚ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ʄʘʨʠʥʦʚʩʢʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ ʬʝʥʠʣʘʣʘʥʠʥʘ, 2011 ʛ. 
 

ʇʦʢʘʟʘʪʝʣʠ ʆʧʨʳʩʢʠʚʘʥʠʝ ʢʫʩʪʦʚ 

ɺʦʜʦʡ 

(ʢʦʥ-

ʪʨʦʣʴ) 

ʬʝʥʠʣʘʣʘʥʠʥʦʤ, ʢʦʣʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ,% 

0.3 0.03 0.003 0.3 0.03 0.003 

ʥʘʢʘʥʫʥʝ ʮʚʝʪʝʥʠʷ ʚ ʥʘʯʘʣʝ ʩʦʟʨʝʚʘʥʠʷ 

ʷʛʦʜ 

ʆʩʪʘʚʣʝʥʦ ʧʦʙʝʛʦʚ ʥʘ ʢʫʩʪ ʚʩʝʛʦ, 

ʰʪ 
60.1 60.0 59.9 60.1 60.1 60.1 60.3 

ʚ ʪ.ʯ. ʧʣʦʜʦʥʦʩʥʳʭ, ʰʪ. 33.8 35.0 35.5 35.2 34.1 35.2 35.3 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʦʟʜʝʡ ʥʘ 

ʢʫʩʪ, ʰʪ. 
28.8 29.7 30.4 30.7 30.6 30.2 30.4 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʛʨʦʟʜʠ, ʛ 93.8 94.3 102.0 107.5 90.1 96.0 97.0 

% 100.0 100.5 108.7 114.6 96.1 102.3 103.4 

ʋʨʦʞʘʡʥʦʩʪʴ ʢʫʩʪʘ, ʢʛ 2.70 2.80 3.10 3.30 2.76 2.90 2.95 

% 100.0 103.7 114.8 122.2 102.2 107.4 109.2 

ʋʨʦʞʘʡʥʦʩʪʴ ʛʝʢʪʘʨʘ, ʮ 72.0 74.6 82.6 88.0 73.6 77.3 78.6 

ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʩʦʢʝ 

ʷʛʦʜ:  

ʩʘʭʘʨʦʚ, ʛ/100 ʩʤ
3
 

ʪʠʪʨʫʝʤʳʭ ʢʠʩʣʦʪ, ʛ/ʜʤ
3
 

 

 

20.3 
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20.6 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʠʥʦʛʨʘʜʥʦʝ 

ʨʘʩʪʝʥʠʝ, ʥʘʭʦʜʷʱʝʝʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʦʨʛʘʥʦʛʝʥʝʟʘ, ʥʝʦʜʠʥʘʢʦʚʦ ʨʝʘʛʠʨʫʝʪ 

ʥʘ ʦʙʨʘʙʦʪʢʫ ʬʝʥʠʣʘʣʘʥʠʥʦʤ. 

ɸʥʘʣʠʟ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʛʨʦʟʜʝʡ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ʄʘʨʠʥʦʚʩʢʠʡ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʬʝʥʠʣʘʣʘʥʠʥʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʤʘʩʩʫ ʛʨʦʟʜʠ ʟʘ 

ʩʯʝʪ ʫʢʨʫʧʥʝʥʠʷ ʷʛʦʜ. ɺ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʵʪʦ ʚʳʨʘʞʝʥʦ ʚ ʩʣʫʯʘʝ 

ʦʧʨʳʩʢʠʚʘʥʠʷ ʢʫʩʪʦʚ ʪʨʦʝʢʨʘʪʥʦ, ʘ ʧʨʠ ʦʜʥʦʨʘʟʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ï ʥʘʢʘʥʫʥʝ 

ʮʚʝʪʝʥʠʷ. ʄʘʩʩʘ 100 ʷʛʦʜ ʚ ʫʢʘʟʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ 

ʜʘʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 39.3 ʠ 16.9 ʛ. ʂʦʣʠʯʝʩʪʚʦ ʷʛʦʜ ʚ ʛʨʦʟʜʠ ʚʦ ʚʩʝʭ 

ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʠʟʤʝʥʷʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

 
ʊʘʙʣʠʮʘ 2 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʩʪʦʚ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ʄʘʨʠʥʦʚʩʢʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʨʦʢʦʚ ʦʧʨʳʩʢʠʚʘʥʠʷ ʠʭ ʨʘʩʪʚʦʨʦʤ ʬʝʥʠʣʘʣʘʥʠʥʘ, 2012 ʛ. 
 

ʇʦʢʘʟʘʪʝʣʠ ʆʧʨʳʩʢʠʚʘʥʠʝ ʢʫʩʪʦʚ 

ʚʦʜʦʡ  

(ʢʦʥʪ- 

ʨʦʣʴ) 

0.003 ï ʧʨʦʮʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ ʬʝʥʠʣʘʣʘʥʠʥʘ 

ʪʨʦʝʢʨʘʪ- 

ʥʦʝ 

ʥʘʢʘʥʫʥʝ 

ʮʚʝʪʝʥʠʷ 

ʚʦ ʚʨʝʤʷ 

ʤʘʩʩʦʚʦʛʦ 

ʮʚʝʪʝʥʠʷ 

ʧʨʠ ʜʦʩʪʠʞʝ- 

ʥʠʠ ʷʛʦʜʦʡ 

ʨʘʟʤʝʨʘ 

ʛʦʨʦʰʠʥʳ 

ʚ ʥʘʯʘʣʝ 

ʩʦʟʨʝʚʘ- 

ʥʠʷ ʷʛʦʜ 

ʆʩʪʘʚʣʝʥʦ ʧʦʙʝʛʦʚ ʥʘ 

ʢʫʩʪ ʚʩʝʛʦ, ʰʪ 
58.8 58,5 57.5 58.1 59,0 59,5 

ʚ ʪ.ʯ. ʧʣʦʜʦʥʦʩʥʳʭ, ʰʪ. 36.7 34,2 37.4 33.7 34,7 38,3 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʨʦʟʜʝʡ ʥʘ ʢʫʩʪ, ʰʪ. 
25.0 25.1 25.7 26.0 25.9 25.1 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʛʨʦʟʜʠ, ʛ 91.7 101.2 97.5 94.3 93.5 93.6 

% 100.0 110.3 106.3 102.8 102.0 102.1 

ʋʨʦʞʘʡ ʢʫʩʪʘ, ʢʛ 2.30 2.53 2.51 2.45 2.43 2.34 

% 100.0 110.0 109.1 106.5 105.6 101.7 

ʋʨʦʞʘʡ ʛʝʢʪʘʨʘ, ʮ 61.3 67.9 66.9 65.3 64.8 62.4 

ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ 

ʩʦʢʝ ʷʛʦʜ:  

ʩʘʭʘʨʦʚ, ʛ/100 ʩʤ
3
 

ʪʠʪʨʫʝʤʳʭ ʢʠʩʣʦʪ, ʛ/ʜʤ
3
 

20.3 

10.2 

21.5 

8.8 

21.3 

9.3 

20.4 

9.7 

20.2 

10.4 

21.4 

9.1 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʘʝʤʳʡ ʨʝʛʫʣʷʪʦʨ ʨʦʩʪʘ ʦʢʘʟʳʚʘʣ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʚʳʟʨʝʚʘʥʠʝ ʧʦʙʝʛʦʚ, ʤʘʩʩʫ ʛʨʦʟʜʠ ʠ ʤʘʩʩʦʚʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʩʘʭʘʨʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ʄʘʨʠʥʦʚʩʢʠʡ.  
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʛʘʬʦʥʦʚ ʅ.ɺ. ʇʨʠʤʝʥʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʚ ʧʣʦʜʦʚʦʜʩʪʚʝ / ʅ.ɺ. ɸʛʘʬʦʥʦʚ, ɺ.ɺ. 

ʌʘʫʩʪʦʚð ʄ.: ʂʦʣʦʩ, 1972. - 24 ʩ. 
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ʋɼʂ 631.172: 631.5 (292.485) 

ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʔ ʊɽʍʅʆʃʆɻʀʁ ɺʆɿɼɽʃʓɺɸʅʀʗ 

ɿɽʈʅɸ ʉʆʈɻʆ ɿɽʈʅʆɺʆɻʆ ʀ ʈʀʉʆɿɽʈʅʆɺʆɻʆ 
 

ɺ.ʄ. ɹʫʨʜʳʛʘ 

ʈʫʢʦʚʦʜʠʪʝʣʴ - ʜ.ʩ.-ʭ.ʥ. ʀ.ʇ. ʈʳʭʣʠʚʩʢʠʡ 

 

ʇʦʜʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʂʘʤʝʥʝʮ-ʇʦʜʦʣʴʩʢʠʡ, ʋʢʨʘʠʥʘ 

 

ʇʨʝʜʦʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʠ ʨʠʩʦʟʝʨʥʦʚʦʛʦ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʧʘʜʥʦʡ ʃʝʩʦʩʪʝʧʠ ʋʢʨʘʠʥʳ ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʦʨʛʦ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 45ʩʤ ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʩʨʘʚʥʠʪʝʣʴʥʦ 15, 30 ʠ 70ʩʤ, ʘ ʧʦʩʝʚ ʚ ʩʨʝʜʥʠʝ ʩʨʦʢʠ (ʩ ʫʨʦʚʥʝʤ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ +12-14 Áʉ) ʝʩʪʴ ʣʫʯʰʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʥʥʠʤʠ ʠ ʧʦʟʜʥʠʤʠ 

ʩʨʦʢʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʛʦ ʟʝʨʥʦʚʦʝ, ʩʦʨʛʦ ʨʠʩʦʟʝʨʥʦʚʦʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, 

ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ. 

 

TECHNOLOGY COMPETITI VENESS IN GROWING GRAIN  

AND RISE-GRAIN SORGHUM  

V.N. Burdyga 

Scientific instructor - Doctor of agriculture, I.P. Rykhlivsky  
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There were given results of researches of technology competitiveness in growing grain and 

rice-grain sorghum. It was determined that in conditions of the western Forest-Steppe in Ukraine the 

growing of grain sorghum with the width of rows in 45cm. is more competitive, as compared with 

15m 30-70cm., and the sowing in average terms (with soil temperatures +12-14 ÁCentigrade) is 

better in comparison with early and late terms. 

Key words: grain sorghum, rise-grain sorghum, energy estimate, integral estimate. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʥʘʨʷʜʫ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʦʮʝʥʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ,  ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʮʝʥʢʠ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʮʝʣʳʡ ʨʷʜ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ  

ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʪʨʝʙʫʶʪ ʧʦʜʨʦʙʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʭ 

ʟʘʤʝʥʘ ʚ ʮʝʣʦʤ ʠʣʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ. 

ʊʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʥʝ ʤʦʞʝʪ 

ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʙʦʣʝʝ ʜʦʩʢʦʥʘʣʴʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ [1]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʠʭ ʥʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʯʪʦ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʧʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ 

ʠʥʪʝʛʨʘʣʴʥʦʡ (ʵʢʦʥʦʤʠʯʝʩʢʦʡ) ʦʮʝʥʢʠ. ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʮʝʥʢʠ ʥʦʚʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʴʰʝ 1.0, ʪʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʣʫʯʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʦʚʦʡ, ʝʩʣʠ 
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ʤʝʥʴʰʝ 1.0 ð ʪʦ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʭʫʞʝ ʙʘʟʦʚʦʡ, ʠ ʝʩʣʠ ʨʘʚʥʘ 1.0 - ʵʪʦ 

ʨʘʚʥʦʩʠʣʴʥʦ ʙʘʟʦʚʦʡ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʮʝʥʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʠ ʨʠʩʦʟʝʨʥʦʚʦʛʦ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʠ ʨʠʩʦʟʝʨʥʦʚʦʛʦ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ 

ʇʦʜʦʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʪʝʯʝʥʠʝ 

2008-2010 ʛʦʜʦʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ [1, 2, 3].  

ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʪʨʠ ʬʘʢʪʦʨʘ: 

ɸ ï ʩʦʨʪʘ: 

1. ɺʠʥʝʮ; 

2. ɻʝʥʠʯʝʩʢʦʝ 209; 

3. ʇʝʨʣʠʥʘ. 

ɺ ï ʩʨʦʢʠ ʩʝʚʘ:  

1. ʋʨʦʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ (ʋʊʈ) ʥʘ ʛʣʫʙʠʥʝ  10ʩʤ + 10-

12Áʉ; 

2. ʋʨʦʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ (ʋʊʈ) ʥʘ ʛʣʫʙʠʥʝ 10ʩʤ +  12-

14Áʉ (ʢʦʥʪʨʦʣʴ); 

3. ʋʨʦʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ (ʋʊʈ) ʥʘ ʛʣʫʙʠʥʝ 10ʩʤ +  14-

16ÁC. 

C ï ʩʧʦʩʦʙʳ ʩʝʚʘ:  

1. ʐʠʨʠʥʘ ʤʝʞʜʫʨʷʜʠʡ  15ʩʤ; 

2. ʐʠʨʠʥʘ ʤʝʞʜʫʨʷʜʠʡ  30ʩʤ; 

3. ʐʠʨʠʥʘ ʤʝʞʜʫʨʷʜʠʡ  45ʩʤ; 

4. ʐʠʨʠʥʘ ʤʝʞʜʫʨʷʜʠʡ  70ʩʤ (ʢʦʥʪʨʦʣʴ). 

ʈʘʟʤʝʨʳ ʫʯʘʩʪʢʦʚ 100ʤ
2
; ʧʦʚʪʦʨʥʦʩʪʴ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. ɺʘʨʠʘʥʪʳ 

ʨʘʟʤʝʱʝʥʳ ʤʝʪʦʜʦʤ ʨʘʩʱʝʧʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʇʨʠ ʦʮʝʥʢʝ ʩʧʦʩʦʙʦʚ ʩʝʚʘ ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʠ ʨʠʩʦʟʝʨʥʦʚʦʛʦ ʟʘ ʙʘʟʦʚʫʶ 

ʤʦʜʝʣʴ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʳ ʚʟʷʣʠ ʧʦʩʝʚ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 70 ʩʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʦʡ ʜʣʷ ʦʮʝʥʢʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ, ʚʩʝ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʩʝʚʘ ʨʘʚʥʷʣʠʩʴ ʩ 

ʚʳʰʝʟʘʟʥʘʯʝʥʥʦʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʩʧʦʩʦʙʳ ʩʝʚʘ ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʠ 

ʨʠʩʦʟʝʨʥʦʚʦʛʦ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʪʘʙʣ. 1. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʡ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʠ ʨʠʩʦʟʝʨʥʦʚʦʛʦ, ʤʦʞʥʘ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ 

ʧʦʩʝʚ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 30 ʠ 45ʩʤ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

70ʩʤ, ʘ ʦʙʳʯʥʳʡ ʩʪʨʦʯʥʳʡ ʧʦʩʝʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫʩʪʫʧʘʝʪ ʝʤʫ, ʧʦʪʦʤʫ 

ʯʪʦ ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʩʣʫʯʘʷʭ ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚʳʰʝ ʯʝʤ 

1.0, ʘ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 15 ʩʤ ʤʝʥʴʰʝ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʦʡ (ʵʢʦʥʦʤʠʯʝʩʢʦʡ)  ʦʮʝʥʢʠ, ʪʦ  ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ  ʠ ʨʠʩʦʟʝʨʥʦʚʦʛʦ ʩ ʰʠʨʠʥʦʡ 15ʩʤ ʤʝʞʜʫ 

ʩʨʦʢʘʤʠ ʠ 30ʩʤ  ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ ï ʰʠʨʠʥʘ 70ʩʤ ʤʝʞʜʫ 
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ʨʷʜʘʤʠ, ʠ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʩʪʨʦʢ 45ʩʤ  

ʷʚʣʷʝʪʩʷ ʣʫʯʰʝʡ J > 1.000. 
 

ʊʘʙʣʠʮʘ 1 ï ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʧʦʩʦʙʦʚ ʩʝʚʘ ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʠ ʨʠʩʦʟʝʨʥʦʚʦʛʦ 

ʩʨʝʜʥʠʝ ʟʘ 2008-2010 ʛʦʜ r( ʙʘʟʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ï ʧʦʩʝʚ ʩ ʤʝʞʜʫʨʷʜʠʝʤ 70 ʩʤ) 
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ʂʦʵʬʬʠʮʠʝʥʪ rʦʮʝʥʢʠ 

ʥɻʝʨʛʝʪʠʯʝʩʢʘʷ (ʂ)ɻ ʠʥʪʝʛʨʘʣʴʥʘʷ (J) 

ʂʦʤʧʣʝʢʩʥʘʷ 

ʢʦʥʢʫʨʝʥʪʦ- 

ʩʧʦʩʦʙʥʘʷ (ʂʟʜ) 

ʉʧʦʩʦʙʳ ʩʝʚʘ 
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ʇ
ʝ
ʨ
ʣ
ʠ
ʥ
ʘ

 I 0.999 1.030 1.025 1.000 0.892 0.950 1.061 1.000 0.946 0.990 1.043 1.000 

ɯɯ 0.986 1.032 1.020 1.000 0.872 0.959 1.046 1.000 0,929 0.995 1.033 1.000 

ɯɯɯ 0.993 1.034 1.031 1.000 0.882 0.962 1.066 1.000 0.938 0.998 1.048 1.000 

ɻ
ʝ
ʥ
ʽ
ʯ
ʝ
ʩ
ʴ

- 

ʢ
ʝ
 
2
0
9

 I 0.998 1.030 1.012 1.000 0.893 0.953 1.032 1.000 0.946 0.992 1.022 1.000 

ɯɯ 0.978 1.025 1.009 1.000 0.859 0.949 1.024 1.000 0.919 0.987 1.017 1.000 

ɯɯɯ 0.996 1.038 1.023 1.000 0.890 0.969 1.052 1.000 0.943 1.004 1.038 1.000 

ɺ
ʠ
ʥ
ʝ
ʮ

 I 1.026 1.037 1.024 1.000 0.936 0.959 0.642 1.000 0.981 0.998 0.833 1.000 

ɯɯ 0.990 1.040 1.011 1.000 0.875 0.970 1.030 1.000 0.933 1.005 1.020 1.000 

ɯɯɯ 1.008 1.037 1.021 1.000 0.907 0.961 1.050 1.000 0.958 0.999 1.036 1.000 

 

ʆʮʝʥʠʚʘʷ ʚ ʮʝʣʦʤ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʠ 

ʨʠʩʦʟʝʨʥʦʛʦ ʟʘ ʢʦʤʧʣʝʢʩʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʞʥʘ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ ʰʠʨʠʥʘ ʤʝʞʜʫ ʨʷʜʘʤʠ ʩʦʨʛʦ 15ʩʤ ʟʘ ʢʦʤʧʣʝʢʩʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʭʫʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʦʚʦʡ 

ʤʦʜʝʣʴʶ, ʘʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠ ʜʣʷ 

ʰʠʨʠʥʳ ʤʝʞʜʫ ʨʷʜʘʤʠ 30ʩʤ. ɸ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʷʜʘʤʠ 45ʩʤ ʷʚʣʷʝʪʩʷ  

ʣʫʯʰʠʤ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ 70ʩʤ, ʪʘʢ ʢʘʢ ʢʦʤʧʣʝʢʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ (ʂʟʜ) > 1.  

ʉʨʦʢʠ ʩʝʚʘ ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʠ ʨʠʩʦʟʝʨʥʦʚʦʛʦ ʦʮʝʥʠʚʘʣʠ ʟʘ 

ʘʥʘʣʦʛʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʙʘʟʦʚʳʤ ʚʘʨʠʘʥʪʦʤ ʙʳʣ ʢʦʥʪʨʦʣʴʥʳʡ ʩʨʦʢ ʩʝʚʘ ʩ 

ʫʨʦʚʥʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ + 12-14Áʉ. 

ʅʘʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʮʝʥʢʠ ʩʨʦʢʦʚ 

ʩʝʚʘ ʩʦʨʛʦ ʙʳʣʠ ʨʘʟʥʳʝ, ʪʘʙʣ. 2. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, ʢʘʢ ʨʘʥʥʠʭ, ʪʘʢ ʠ ʧʦʟʜʥʠʭ 

ʧʝʨʠʦʜʦʚ ʩʝʚʘ, ʫʩʪʫʧʘʣʠ ʢʦʥʪʨʦʣʴʥʦʤʫ  ʚʘʨʠʘʥʪʫ ʩ ʫʨʦʚʥʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʘ ʧʦʯʚʳ + 12-14ÁC, ʧʦʩʢʦʣʴʢʫ ʚʩʝ Kʵ < 1. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, ʵʪʦʪ ʧʝʨʠʦʜ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʧʦʩʝʚʘ 
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ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʠ ʨʠʩʦʟʝʨʥʦʚʦʛʦ. 
 

ʊʘʙʣʠʮʘ 2 ï ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʩʝʚʘ ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʠ ʨʠʩʦʟʝʨʥʦʚʦʛʦ ʚ ʩʨʝʜʥʝʤ 

ʟʘ 2008-2010 ʛʦʜ r(ʙʘʟʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ - ʧʦʩʝʚ ʟʘ ʫʨʦʚʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ 

+ 12-14Áʉ) 
 

ʉ
ʦ
ʨ
ʪ
ʳ

 

ʉ
ʧ
ʦ
ʩ
ʦ
ʙ
ʳ
 
ʩ
ʝ
ʚ
ʘ

 ʂʦʵʬʬʠʮʠʝʥʪʳ ʦʮʝʥʢʠ 

ʥɻʝʨʛʝʪʠʯʝʩʢʦʡ (ʂ)ɻ ʠʥʪʝʛʨʘʣʴʥʦʡ (J) 
ʂʦʤʧʣʝʢʩʥʦʡ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ (ʂʟʜ) 

ʩʨʦʢʠ ʩʝʚʘ 

ɯ 

ɯɯ 

(ʙʘʟʦʚʳʡ 

ʚʘʨʠʘʥʪ) 

ɯɯɯ ɯ 

ɯɯ 

(ʙʘʟʦʚʳʡ 

ʚʘʨʠʘʥʪ) 

ɯɯɯ ɯ 

ɯɯ 

(ʙʘʟʦʚʳʡ 

ʚʘʨʠʘʥʪ) 

ɯɯɯ 

ʇ
ʝ
ʨ
ʣ
ʠ
ʥ
ʘ

 15 0.966 1.000 0.980 0.933 1.000 0.960 0.949 1.000 0.970 

30 0.951 1.000 0.975 0.903 1.000 0.952 0.927 1.000 0.964 

45 0.958 1.000 0.983 0.925 1.000 0.968 0.941 1.000 0.975 

70 0.953 1.000 0.973 0.912 1.000 0.949 0.932 1.000 0.961 

ɻ
ʝ
ʥ
ʠ
ʯ
ʝ
ʩ

-

ʢ
ʦ
ʝ
 
2
0
9

 15 0.972 1.000 0.982 0.944 1.000 0.964 0.958 1.000 0.973 

30 0.957 1.000 0.976 0.912 1.000 0.952 0.934 1.000 0.964 

45 0.955 1.000 0.977 0.914 1.000 0.957 0.935 1.000 0.967 

70 0.952 1.000 0.964 0.908 1.000 0.932 0.930 1.000 0.948 

ɺ
ʠ
ʥ
ʝ
ʮ

 15 0.969 1.000 0.980 0.938 1.000 0.963 0.954 1.000 0.972 

30 0.934 1.000 0.960 0.867 1.000 0.921 0.901 1.000 0.940 

45 0.946 1.000 0.972 0.897 1.000 0.947 0.922 1.000 0.959 
70 0.936 1.000 0.963 0.877 1.000 0.929 0.906 1.000 0.946 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʩʨʦʢʦʚ ʩʝʚʘ, ʪʦ ʩʜʝʩʴ ʦʪʣʠʯʘʝʪʩʷ 

ʘʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ï ʨʘʥʥʠʡ ʠ ʧʦʟʜʥʠʡ ʧʦʩʝʚ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʫʩʪʫʧʘʝʪ 

ʩʨʝʜʥʝʡ ʟʘ ʧʦʢʘʟʘʪʝʣʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ, ʪʦ ʝʩʪʴ, J < 1.  

ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʩʨʦʢʦʚ ʩʝʚʘ 

ʩʦʨʛʦ ʟʝʨʥʦʚʦʛʦ ʠ ʨʠʩʦʟʝʨʥʦʚʦʛʦ ʤʝʥʴʰʝ ʟʘ 1, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʢʦʤʧʣʝʢʩʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ (ʂʟʜ) ʪʘʢʞʝ ʝʡ ʫʩʪʫʧʘʝʪ. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʦʧʪʠʤʘʣʴʥʳʤ  

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʦʥʪʨʦʣʥɹʳʡ (ʙʘʟʦʚʳʡ) ʋʊʈ ʧʦʯʚʳ + 12-14Áʉ. 

ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʦʮʝʥʢʠ ʩʧʦʩʦʙʦʚ ʠ ʩʨʦʢʦʚ ʩʝʚʘ ʩʦʨʛʦ 

ʟʝʨʥʦʚʦʛʦ ʠ ʨʠʩʦʟʝʨʥʦʚʦʛʦ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʫʩʣʦʚʠʡ ʃʝʩʦʩʪʝʧʠ ʟʘʧʘʜʥʦʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʛʦ ʩ ʰʠʨʠʥʦʡ 

45ʩʤ ʤʝʞʜʫ ʨʷʜʘʤʠ ʝʩʪʴ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 15, 30 ʜʦ 

70ʩʤ, ʘ ʧʦʩʝʚ ʚ ʩʨʝʜʥʠʝ ʩʨʦʢʠ (ʩ ʫʨʦʚʥʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ +12-

14Áʉ) ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʥʥʠʤʠ ʠ ʧʦʟʜʥʠʤʠ ʩʨʦʢʘʤʠ. 
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ʀʨʢʫʪʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʨʪʦʬʝʣʷ  ʢ ʛʨʠʙʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ɺʳʷʚʣʝʥʳ ʚʘʨʠʘʥʪʳ ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ, ʧʦʚʳʰʘʶʱʠʝ ʫʨʦʞʘʡʥʦʩʪʴ  

ʢʘʨʪʦʬʝʣʷ ʥʘ 45-64%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʬʠʪʦʬʪʦʨʦʟ, ʧʘʨʰʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, 

ʨʠʟʦʢʪʦʥʠʦʟ. 
 

METHODSPREPLANT TREA TMENTTUBERSPOTATO  

N.I. Bolsheshapova, M.V. Vilchinskaya 

Scientific advisor - c.a.s. S.P. Burlov 

Irkutsk State Academy of Agriculture, Irkutsk, Russia 
 

This article provides ananalysis of the impactof chemical andbiological agentson yield, 

starchandpotato resistance tofungal diseases. Identified variant spreplant tuberyield increase car-

Tophelto 45-64%. 

Key words: potato, yield, late blight, common scab, rhizoctonia. 

 

ʉʝʡʯʘʩ ʧʨʝʜʩʪʘʚʠʪʴ ʨʦʩʩʠʡʩʢʠʡ ʩʪʦʣ ʙʝʟ ʢʘʨʪʦʬʝʣʷ ʥʝʚʦʟʤʦʞʥʦ. 

ʂʘʨʪʦʬʝʣʴ ʚ ʈʦʩʩʠʠ ï ʚʪʦʨʦʡ ʭʣʝʙ. ɺ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ ʚʳʨʘʱʠʚʘʝʪʩʷ 90% ʝʛʦ 

ʫʨʦʞʘʷ. ʈʘʙʦʪʘ ʩ ʢʘʨʪʦʬʝʣʝʤ ʥʘ ʧʨʠʫʩʘʜʝʙʥʦʤ ʫʯʘʩʪʢʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʙʦʨʘ 

ʩʦʨʪʘ ʜʣʷ ʧʦʩʘʜʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʢ ʧʦʜʛʦʪʦʚʠʪʴ 

ʢʣʫʙʥʠ ʢ ʧʦʩʘʜʢʝ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʝʛʦ ʫʨʦʞʘʷ ʢʣʫʙʥʝʡ ʚ ʨʘʟʥʳʝ ʧʦ ʧʦʛʦʜʥʳʤ 

ʫʩʣʦʚʠʷʤ ʛʦʜʳ ʥʘ ʧʨʠʫʩʘʜʝʙʥʦʤ ʫʯʘʩʪʢʝ ʜʦʣʞʥʦ ʚʳʨʘʱʠʚʘʪʴʩʷ ʥʝ ʤʝʥʝʝ 3 

ʩʦʨʪʦʚ ʨʘʟʣʠʯʥʳʭ ʩʨʦʢʦʚ ʩʦʟʨʝʚʘʥʠʷ ï ʧʦ ʦʜʥʦʤʫ ʨʘʥʥʝʤʫ, ʩʨʝʜʥʝʩʧʝʣʦʤʫ ʠ 

ʩʨʝʜʥʝʧʦʟʜʥʝʤʫ ʩʦʨʪʫ. ʂ ʨʘʟʤʝʱʝʥʠʶ ʢʘʨʪʦʬʝʣʷ ʥʫʞʥʦ ʦʪʥʝʩʪʠʩʴ ʪʦʞʝ ʦʯʝʥʴ 

ʚʥʠʤʘʪʝʣʴʥʦ. ʅʝʣʴʟʷ ʩʘʞʘʪʴ ʝʛʦ ʧʦʩʣʝ ʢʫʣʴʪʫʨ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʪʦʤʫ 

ʩʝʤʝʡʩʪʚʫ ʠ ʧʦʨʘʞʘʝʤʳʭ ʪʝʤʠ ʞʝ ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ: ʧʦʩʣʝ ʪʦʤʘʪʘ, 

ʧʝʨʮʘ ʠ ʜʨʫʛʠʭ ʧʘʩʣʝʥʦʚʳʭ. ʅʦ ʢʘʨʪʦʬʝʣʴ ʤʦʞʝʪ ʧʝʨʝʥʦʩʠʪʴ ʥʝʦʜʥʦʢʨʘʪʥʳʝ 

ʧʦʚʪʦʨʥʳʝ ʧʦʩʘʜʢʠ ʠ ʜʘʞʝ ʙʝʩʩʤʝʥʥʫʶ ʢʫʣʴʪʫʨʫ ʥʘ ʫʯʘʩʪʢʝ, ʜʘʚʘʷ ʧʨʠ ʵʪʦʤ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʫʨʦʞʘʠ. ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ 

ʚʳʧʦʣʥʷʪʴ ʚʩʝ ʧʨʘʚʠʣʘ ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʦʪʙʠʨʘʪʴ ʜʣʷ ʧʦʩʘʜʢʠ ʟʜʦʨʦʚʳʡ 

ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ, ʧʨʘʚʠʣʴʥʦ ʛʦʪʦʚʠʪʴ ʝʛʦ ʢ ʧʦʩʘʜʢʝ [1]. 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʙʦʨʴʙʝ ʩ 

ʩʦʨʥʷʢʘʤʠ, ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ. ʅʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʝ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʢʘʨʪʦʬʝʣʝ: ʨʠʟʦʢʪʦʥʠʦʟ (ʯʝʨʥʘʷ ʧʘʨʰʘ), 

ʧʘʨʰʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʬʠʪʦʬʪʦʨʦʟ, ʬʫʟʘʨʠʦʟ, ʬʦʤʦʟ ʠ ʜʨʫʛʠʝ. ʏʘʱʝ ʚʩʝʛʦ ʦʥʠ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʘ ʚʟʨʦʩʣʳʭ ʨʘʩʪʝʥʠʷʭ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʝ ʢʘʨʪʦʬʝʣʷ ʠ ʚʦ ʚʨʝʤʷ 

ʭʨʘʥʝʥʠʷ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʘʪʦʛʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ. ʉʪʝʧʝʥʴ ʚʨʝʜʦʥʦʩʥʦʩʪʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʘʚʠʩʠʪ ʦʪ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, 
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ʫʨʦʚʥʷ ʟʘʧʘʩʘ ʠʥʬʝʢʮʠʠ ʚ ʧʦʯʚʝ ʠ ʥʘ ʩʝʤʝʥʥʦʤ ʤʘʪʝʨʠʘʣʝ, ʛʫʩʪʦʪʳ ʧʦʩʘʜʢʠ 

ʢʣʫʙʥʝʡ. 

ʍʦʨʦʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʩʦʟʜʘʶʪʩʷ ʥʘ ʪʷʞʝʣʳʭ 

(ʩʫʛʣʠʥʠʩʪʳʭ) ʧʦʯʚʘʭ. ʂʠʩʣʦʪʥʦʩʪʴ ʚ ʜʠʘʧʘʟʦʥʝ Ph ʦʪ 4.5 ʜʦ 8 ʥʝ ʠʤʝʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʭʦʪʷ ʝʩʪʴ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʝ ʨʠʟʦʢʪʦʥʠʦʟ 

ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ Ph 5.5-6.5, ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ ʠ ʜʣʷ 

ʨʦʩʪʘ ʢʘʨʪʦʬʝʣʷ. 

ɺʦʟʙʫʜʠʪʝʣʴ ʨʠʟʦʢʪʦʥʠʦʟʘ ʩʧʦʩʦʙʝʥ ʧʦʨʘʞʘʪʴ ʢʘʨʪʦʬʝʣʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʝʛʦ ʨʘʟʚʠʪʠʷ, ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʫʙʦʨʢʠ. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʦʡ 

ʬʘʟʦʡ ʜʣʷ ʟʘʨʘʞʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʷʚʣʷʶʪʩʷ ʙʝʣʳʝ 

(ʵʪʠʦʣʠʨʦʚʘʥʥʳʝ) ʧʨʦʨʦʩʪʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʦʯʚʝ. ʉʢʣʝʨʦʮʠʠ ʠ ʤʠʮʝʣʠʡ ʚ 

ʧʦʯʚʝ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʨʘʞʝʥʥʳʭ ʨʠʟʦʢʪʦʥʠʦʟʦʤ ʢʣʫʙʥʝʡ ʩʧʦʩʦʙʥʳ 

ʧʨʦʨʘʩʪʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʦʨʘʩʪʘʥʠʝʤ ʛʣʘʟʢʦʚ ʢʘʨʪʦʬʝʣʷ. 

ʈʝʢʦʤʝʥʜʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʦʪ ʨʠʟʦʢʪʦʥʠʦʟʘ (ʪʘʙʣ.1). 

ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʛʫʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʩʜʝʨʞʘʪʴ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ. ɺʳʚʝʜʝʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʢ ʨʠʟʦʢʪʦʥʠʦʟʫ ʩʦʨʪʦʚ 

ʧʦʟʚʦʣʠʣʦ ʙʳ ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʝʟʦʧʘʩʥʦ ʟʘʱʠʪʠʪʴ ʢʘʨʪʦʬʝʣʴ ʦʪ ʙʦʣʝʟʥʠ. ʅʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʥʝʪ ʫʩʧʝʰʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʇʦʵʪʦʤʫ ʧʦ-ʧʨʝʞʥʝʤʫ ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ 

ʨʠʟʦʢʪʦʥʠʦʟʦʤ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʦʧʨʘʚʜʘʥʥʳʤʠ.  
 

ʊʘʙʣʠʮʘ 1 ï ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʤʝʨʳ ʙʦʨʴʙʳ ʩ ʨʠʟʦʢʪʦʥʠʦʟʦʤ ʥʘ 

ʢʘʨʪʦʬʝʣʝ 
 

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʍʠʤʠʯʝʩʢʠʝ 

ʩʦʙʣʶʜʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʘ ʆʙʨʘʙʦʪʢʘ ʢʣʫʙʥʝʡ ʬʫʥʛʠʮʠʜʦʤ ʄɸʂʉʀʄ, 

ʂʉ 0.4 ʣ/ʪ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ 

ʧʦʯʚʝʥʥʦʝ ʚʥʝʩʝʥʠʝ ʬʫʥʛʠʮʠʜʘ ʂɺɸɼʈʀʉ, 

ʉʂ 3.0 ʣ/ʛʘ.  

ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ  

ʛʣʫʙʠʥʘ ʠ ʛʫʩʪʦʪʘ ʧʦʩʘʜʢʠ ʢʣʫʙʥʝʡ  

ʫʙʦʨʢʘ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ  

ʜʝʩʠʢʘʮʠʷ ʙʦʪʚʳ  

 

ʇʘʨʰʘ ʦʙʳʢʥʦʚʝʥʥʘʷ - ʢʣʫʙʥʝʚʘʷ ʠʥʬʝʢʮʠʷ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʘʨʪʦʬʝʣʷ ʥʘ ʧʦʣʷʭ, ʛʜʝ ʦʥ ʜʘʚʥʦ ʥʝ ʚʦʟʜʝʣʳʚʘʣʩʷ, ʘ ʪʘʢʞʝ 

ʥʘ ʮʝʣʠʥʥʳʭ ʠʣʠ ʟʘʣʝʞʥʳʭ ʫʯʘʩʪʢʘʭ. ʇʦʨʘʞʝʥʥʳʝ ʢʣʫʙʥʠ ʠʤʝʶʪ ʥʠʟʢʠʝ 

ʪʦʚʘʨʥʳʝ ʠ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ, ʭʨʘʥʷʪʩʷ ʥʝʜʦʣʛʦ. ʅʘ ʧʦʨʘʞʸʥʥʳʭ ʢʣʫʙʥʷʭ 

ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʦʛʠʙʘʶʪ ʛʣʘʟʢʠ. 

ʀʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʘʨʰʠ ʷʚʣʷʝʪʩʷ ʟʘʨʘʞʸʥʥʘʷ ʧʦʯʚʘ. 

ɺʦʟʙʫʜʠʪʝʣʴ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʠ ʥʘ ʧʦʩʘʜʦʯʥʦʤ ʤʘʪʝʨʠʘʣʝ. ɺ ʭʨʘʥʠʣʠʱʘʭ 

ʠʥʬʝʢʮʠʷ ʥʝ ʨʘʟʚʠʚʘʝʪʩʷ.  

ɹʦʣʝʟʥʴ ʧʦʨʘʞʘʝʪ ʩʪʦʣʦʥʳ ʠ ʢʦʨʥʠ, ʥʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʢʣʫʙʥʠ. ʅʘ 

ʩʚʝʞʝʚʳʢʦʧʘʥʥʳʭ ʢʣʫʙʥʷʭ ʙʳʚʘʝʪ ʟʘʤʝʪʝʥ ʙʝʣʳʡ ʧʘʫʪʠʥʠʩʪʳʡ ʥʘʣʸʪ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʠʮʝʣʠʷ ʠ ʩʧʦʨʦʥʦʰʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ. ɺʦʢʨʫʛ ʯʝʯʝʚʠʯʝʢ 

ʧʦʷʚʣʷʶʪʩʷ ʙʫʛʦʨʯʘʪʳʝ ʩʢʣʘʜʢʠ, ʢʦʪʦʨʳʝ ʧʦʪʦʤ ʧʨʠʦʙʨʝʪʘʶʪ ʚʠʜ ʩʫʭʠʭ 

http://www.syngenta.com/country/ru/ru/crop-protection/products/seed-treatment/Pages/maxim.aspx
http://www.syngenta.com/country/ru/ru/crop-protection/products/seed-treatment/Pages/maxim.aspx
http://www.syngenta.com/country/ru/ru/crop-protection/products/fungicides/Pages/quadris.aspx
http://www.syngenta.com/country/ru/ru/crop-protection/products/fungicides/Pages/quadris.aspx
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ʷʟʚʦʯʝʢ ʜʠʘʤʝʪʨʦʤ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ 1 ʩʤ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʩʪʨʝʩʢʠʚʘʪʴʩʷ. ʅʝʨʝʜʢʦ ʦʥʠ ʩʣʠʚʘʶʪʩʷ, ʦʙʨʘʟʫʷ ʩʧʣʦʰʥʫʶ 

ʰʝʣʫʰʘʱʫʶʩʷ ʢʦʨʢʫ.  

ʇʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ 

ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʢʣʫʙʥʝʡ, ʩʥʠʞʘʝʪ ʨʘʟʚʠʪʠʝ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʘʨʰʠ ʥʘ 60-80%.  

ʌʠʪʦʬʪʦʨʦʟ - ʟʘʙʦʣʝʚʘʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ ʠ 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʨʝʜʦʥʦʩʥʳʤ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʥʘ 70% ʠ ʙʦʣʝʝ, 

ʧʨʠʯʸʤ, ʩʠʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ ʢʣʫʙʥʝʡ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʠ ʧʨʠ ʩʣʘʙʦʤ 

ʧʦʨʘʞʝʥʠʠ ʙʦʪʚʳ. 

ʇʦʨʘʞʘʶʪʩʷ ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, ʢʣʫʙʥʠ. ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 

ʧʦʣʝ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʨʦʩʪʢʘʭ ʢʘʨʪʦʬʝʣʷ. ʅʘ ʥʠʞʥʠʭ ʣʠʩʪʴʷʭ, ʘ ʪʘʢʞʝ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʩʪʝʙʣʷ, ʧʦʷʚʣʷʶʪʩʷ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʶʱʠʝʩʷ ʪʸʤʥʦ-

ʙʫʨʳʝ ʧʷʪʥʘ. ʃʠʩʪʴʷ ʯʝʨʥʝʶʪ ʠ ʟʘʩʳʭʘʶʪ, ʘ ʚʦ ʚʣʘʞʥʫʶ ʧʦʛʦʜʫ ï ʟʘʛʥʠʚʘʶʪ. 

ʅʘ ʢʣʫʙʥʷʭ ʦʙʦʟʥʘʯʘʶʪʩʷ ʨʝʟʢʦ ʦʯʝʨʯʝʥʥʳʝ ʩʝʨʦʚʘʪʳʝ, ʘ ʟʘʪʝʤ ʙʫʨʳʝ 

ʚʜʘʚʣʝʥʥʳʝ ʪʚʸʨʜʳʝ ʧʷʪʥʘ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ. ʅʘ ʨʘʟʨʝʟʝ ʢʣʫʙʥʷ, ʧʦʜ ʧʷʪʥʦʤ, 

ʚʠʜʥʳ ʥʝʢʨʦʟʳ ʨʞʘʚʦʛʦ ʮʚʝʪʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʚʥʫʪʨʴ ʢʣʫʙʥʷ ʚ ʚʠʜʝ 

ʷʟʳʯʢʦʚ ʠʣʠ ʢʣʠʥʴʝʚ [2]. 

ʇʝʨʝʜ ʧʦʩʘʜʢʦʡ ʢʣʫʙʥʠ ʨʝʢʦʤʝʥʜʫʶʪ ʦʙʨʘʙʦʪʢʫ ʧʨʝʧʘʨʘʪʦʤ ʄʘʢʩʠʤ, ʂʉ 

ʚ ʜʦʟʝ 400 ʛ/ʪ. ʆʙʨʘʙʦʪʢʠ ʟʘʜʝʨʞʘʪ ʥʘ 10-14 ʜʥʝʡ ʨʘʟʚʠʪʠʝ ʬʠʪʦʬʪʦʨʦʟʘ.  

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷʧʝʨʝʜ ʧʦʩʘʜʢʦʡ ʥʘ 

ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ. 

ɺ ʟʘʜʘʯʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ: 

1. ɺʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 
ʢʘʨʪʦʬʝʣʷ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʧʦʨʘʞʝʥʠʷ ʢʣʫʙʥʝʚʳʤʠ ʛʨʠʙʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 
ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ. 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ: ʧʦʯʚʘ ï ʩʝʨʘʷ ʣʝʩʥʘʷ; 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʧʘʨ; ʫʜʦʙʨʝʥʠʷ ï ʥʝ ʚʥʦʩʠʣʠʩʴ; ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ï ʟʷʙʣʝʚʘʷ 

ʚʩʧʘʰʢʘ; ʚʝʩʥʦʡ ʧʨʦʚʦʜʠʣʠ ʙʦʨʦʥʦʚʘʥʠʝ, ʢʫʣʴʪʠʚʘʮʠʶ, ʥʘʨʝʟʢʫ ʛʨʝʙʥʝʡ. 

ʇʦʩʘʜʢʘ ʢʘʨʪʦʬʝʣʷ ʧʨʦʚʦʜʠʣʘʩʴ 24 ʤʘʷ, ʥʘ ʛʣʫʙʠʥʫ 6-8ʩʤ ʚ ʛʨʝʙʥʠ, ʧʨʠ ʛʫʩʪʦʪʝ 

ï 40 ʪʳʩ. ʨʘʩʪʝʥʠʡ ʥʘ 1 ʛʘ. ʄʘʩʩʘ ʧʦʩʘʜʦʯʥʦʛʦ ʢʣʫʙʥʷ ï 80 ʛ, ʙʝʟ ʧʨʦʨʘʱʠʚʘʥʠʷ. 

ʋʭʦʜ ʩʦʩʪʦʷʣ ʠʟ ʦʢʫʯʠʚʘʥʠʷ ʜʦ ʠ ʧʦʩʣʝ ʚʩʭʦʜʦʚ, ʫʙʦʨʢʘ ï 10 ʩʝʥʪʷʙʨʷ 

ʩʧʣʦʰʥʳʤ ʤʝʪʦʜʦʤ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ï ʧʦ ɹ.ɸ. 

ɼʦʩʧʝʭʦʚʫ (1985) [3]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʃʠʰʴ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 

ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ 

ʢʘʨʪʦʬʝʣʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʨʘʙʦʪʢʠ ʩʝʤʝʥʥʦʛʦ 

ʢʘʨʪʦʬʝʣʷ ʨʘʟʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ.  

ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ 

ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʘʢ ʄʘʢʩʠʤ, ʇʣʘʥʨʠʟ, ʊʨʠʭʦʜʝʨʤʠʥ, ʏʝʨʥʳʝ ʜʨʦʞʞʠ ʠ ʠʭ 

ʩʤʝʩʠ ʩ ʉʠʣʠʧʣʘʥʪʦʤ.  

ʅʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʝʙʷ ʧʦʢʘʟʘʣ ʚʘʨʠʘʥʪ ʏʝʨʥʳʝ ʜʨʦʞʞʠ + ʉʠʣʠʧʣʘʥʪ, 

ʛʜʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 22.2 ʪ/ʛʘ.ʊʘʢʞʝ ʭʦʨʦʰʫʶ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ 

http://www.syngenta.com/country/ru/ru/crop-protection/products/seed-treatment/Pages/maxim.aspx
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ʜʘʣʠ ʚʘʨʠʘʥʪʳ:ʇʣʘʥʨʠʟ ʠ ʊʨʠʭʦʜʝʨʤʠʥ + ʉʠʣʠʧʣʘʥʪ, ʛʜʝ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ 19.8 ʠ 19.6 ʪ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 2).  
 

ʊʘʙʣʠʮʘ 2 - ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ 
 

ɺʘʨʠʘʥʪ ʋʨʦʞʘʡʥʦʩʪʴ  

ʙʠʦʣʦʛʠʯʝʩʢʘʷ,  ʪ/ʛʘ 

ʇʨʠʙʘʚʢʘ, 

 ʪ/ʛʘ 

ʂʨʘʭʤʘʣ, 

 % 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) 13.5 - 17.5 

ʄʘʢʩʠʤ  16.0 2.5 17.8 

ʇʣʘʥʨʠʟ 19.8 6.3 19.9 

ʊʨʠʭʦʜʝʨʤʠʥ 16.0 2.5 17.1 

ʄʘʢʩʠʤ + ʉʠʣʠʧʣʘʥʪ 15.1 1.6 17.3 

ʇʣʘʥʨʠʟ + ʉʠʣʠʧʣʘʥʪ 18.4 4.9 14.7 

ʊʨʠʭʦʜʝʨʤʠʥ + ʉʠʣʠʧʣʘʥʪ 19.6 6.1 18.8 

ʏʝʨʥʳʝ ʜʨʦʞʞʠ + ʉʠʣʠʧʣʘʥʪ 22.2 8.7 12.9 

ʅʉʈ 05 1.88   
 

ʇʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʚʘʨʠʘʥʪʘʭ ʩ 

ʇʣʘʥʨʠʟʦʤ (19.9%) ʠ ʊʨʠʭʦʜʝʨʤʠʥʦʤ + ʉʠʣʠʧʣʘʥʪ (18.8%).  

ɺ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ ʥʘʤʠ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʫʯʝʪ ʧʦʨʘʞʝʥʥʦʩʪʠ ʩʝʤʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʢʘʨʪʦʬʝʣʷ ʙʦʣʝʟʥʷʤʠ. ʋʯʝʪ, ʧʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ, ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦ ʚʩʝʭ 

ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʠʪʦʬʪʦʨʦʟʘ (ʪʘʙʣ. 3). 
 

ʊʘʙʣʠʮʘ 3 - ʉʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʬʠʪʦʬʪʦʨʦʟʦʤ 
 

ɺʘʨʠʘʥʪ ʌʠʪʦʬʪʦʨʦʟ ʆʪʭʦʜ, 

% ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, 

% 

ʧʦʨʘʞʝʥʠʝ, 

% 

ʂʦʥʪʨʦʣʴ ʙ/ʦ 4.5 100 2.7 

ʄʘʢʩʠʤ 0 0 0 

ʇʣʘʥʨʠʟ 3.3 100 0.6 

ʊʨʠʭʦʜʝʨʤʠʥ 5.7 100 0.9 

ʄʘʢʩʠʤ + ʉʠʣʠʧʣʘʥʪ 2.6 100 0.4 

ʇʣʘʥʨʠʟ + ʉʠʣʠʧʣʘʥʪ 0.8 100 0.2 

ʊʨʠʭʦʜʝʨʤʠʥ + ʉʠʣʠʧʣʘʥʪ 0 0 0 

ʏʝʨʥʳʝ ʜʨʦʞʞʠ + ʉʠʣʠʧʣʘʥʪ 4.8 100 1.1 

 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʢʠ ʩ ʄʘʢʩʠʤʦʤ ʠ 

ʊʨʠʭʦʜʝʨʤʠʥʦʤ + ʉʠʣʠʧʣʘʥʪ ʧʦʨʘʞʝʥʠʷ ʬʠʪʦʬʪʦʨʦʟʦʤ ʧʦ ʢʣʫʙʥʷʤ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ. ʅʝʧʣʦʭʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʘ ʩʝʙʷ ʩʤʝʩʴ ʧʨʝʧʘʨʘʪʦʚ ʇʣʘʥʨʠʟ + 

ʉʠʣʠʧʣʘʥʪ, ʛʜʝ ʧʨʦʮʝʥʪ ʧʦʨʘʞʝʥʠʷ ʩʦʩʪʘʚʠʣ (0.8%), ʠ ʦʪʭʦʜ (0.2%). 

ɺ ʚʘʨʠʘʥʪʝ ʩ ʢʦʥʪʨʦʣʝʤ ʩʪʝʧʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʠʪʦʬʪʦʨʦʟʘ ʙʳʣʘ 

(4.5%) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʦʪʭʦʜ ʩʦʩʪʘʚʠʣ (2.7%).  

ʉʨʝʜʥʝ ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʪʘʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʢʘʢ: ʇʣʘʥʨʠʟ (3.3%) 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ (0.6%) ʦʪʭʦʜ, ʄʘʢʩʠʤ + ʉʠʣʠʧʣʘʥʪ (2.6%)ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠ (0.4%) ʦʪʭʦʜ.  

ɺʘʨʠʘʥʪʳ ʩ ʦʙʨʘʙʦʪʢʦʡ ʊʨʠʭʦʜʝʨʤʠʥʦʤ ʠ ʏʝʨʥʳʤʠ ʜʨʦʞʞʘʤʠ ʫʩʠʣʠʣʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʠʪʦʬʪʦʨʦʟʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʘʨʰʠ ʧʦ ʚʘʨʠʘʥʪʘʤ ʩʦʩʪʘʚʠʣʦ 90-100%. ʇʨʠ ʵʪʦʤ 
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ʫʨʦʚʝʥʴ ʧʦʨʘʞʝʥʠʷ ʙʳʣ ʨʘʟʣʠʯʥʳʤ ʦʪ 3 ʜʦ 12% ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʢʣʫʙʥʝʡ ʚ ʧʨʦʙʝ. 

ʇʦʨʘʞʝʥʠʝ ʧʘʨʰʦʡ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʦ (10.7%), ʘ ʚ ʚʘʨʠʘʥʪʝ ʩ 

ʪʨʠʭʦʜʝʨʤʠʥʦʤ (12%) ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊʘ.  
 

ʊʘʙʣʠʮʘ 4 - ʉʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʧʘʨʰʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ 

ʨʠʟʦʢʪʦʥʠʦʟʦʤ 
 

ɺʘʨʠʘʥʪ  ʇʘʨʰʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʈʠʟʦʢʪʦʥʠʦʟ 

ʨʘʩʧʨʦʩʪʨʘʥʝ

ʥʠʝ, % 

ʧʦʨʘʞʝʥʠʝ,  

% 

ʨʘʩʧʨʦʩʪʨʘʥʝ

ʥʠʝ, % 

ʧʦʨʘʞʝʥʠʝ,  

% 

ʂʦʥʪʨʦʣʴ ʙ/ʦ 100 10.7 100 4.0 

ʄʘʢʩʠʤ 100 4 21 2.0 

ʇʣʘʥʨʠʟ 100 6.0 46 4.0 

ʊʨʠʭʦʜʝʨʤʠʥ 100 12.0 48 8.0 

ʄʘʢʩʠʤ + ʉʠʣʠʧʣʘʥʪ 100 6.0 65 3.0 

ʇʣʘʥʨʠʟ + ʉʠʣʠʧʣʘʥʪ 90 3.0 3 2.0 

ʊʨʠʭʦʜʝʨʤʠʥ + ʉʠʣʠʧʣʘʥʪ 100 8.0 15 3.5 

ʏʝʨʥʳʝ ʜʨʦʞʞʠ + ʉʠʣʠʧʣʘʥʪ 100 6.0 33 3.0 

 

ɺʘʨʠʘʥʪʳ ʩ ʄʘʢʩʠʤʦʤ ʠ ʇʣʘʥʨʠʟʦʤ + ʉʠʣʠʧʣʘʥʪ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʧʘʨʰʝ ʠ ʨʠʟʦʢʪʦʥʠʦʟʫ, ʧʦʢʘʟʘʣʠ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʆʩʪʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ 

ʧʦ ʧʦʨʘʞʝʥʠʶ ʧʘʨʰʦʡ ʠ ʨʠʟʦʢʪʦʥʠʦʟʦʤ ʟʘʥʷʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠ 

ʠʭ ʫʨʦʚʝʥʴ ʧʦʨʘʞʝʥʠʷ ʩʦʩʪʘʚʠʣ 6-8% ʠ 3-4%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʥʘʤʠ ʩʜʝʣʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ: 

1. ʃʫʯʰʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ 

ʷʚʣʷʶʪʩʷ ʚʘʨʠʘʥʪʳ ʦʙʨʘʙʦʪʢʠ ʠʭ ʧʣʘʥʨʠʟʦʤ, ʪʨʠʭʦʜʝʨʤʠʥʦʤ + ʩʠʣʠʧʣʘʥʪ ʠ 

ʯʝʨʥʳʤʠ ʜʨʦʞʞʘʤʠ +ʩʠʣʠʧʣʘʥʪ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʜʦ 6.1-8.7 ʪ/ʛʘ. 

2. ɹʦʣʴʰʝ ʚʩʝʛʦ ʢʨʘʭʤʘʣʘ (18.8-19.9%) ʥʘʢʘʧʣʠʚʘʣʦʩʴ ʚ ʢʣʫʙʥʷʭ 

ʢʘʨʪʦʬʝʣʷ ʧʦʩʣʝ ʠʭ ʦʙʨʘʙʦʪʢʠ ʧʣʘʥʨʠʟʦʤ ʠ ʪʨʠʭʦʜʝʨʤʠʥʦʤ +ʩʠʣʠʧʣʘʥʪ. 

3. ʆʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʘʤʠ ʤʘʢʩʠʤ, ʯʝʨʥʳʝ ʜʨʦʞʞʠ + ʩʠʣʠʧʣʘʥʪ ʩʥʠʞʘʝʪ 

ʫʨʦʚʝʥʴ ʧʦʨʘʞʝʥʠʷ ʛʨʠʙʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʜʦ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʧʦʨʘʞʝʥʠʷ ʢʘʨʪʦʬʝʣʷ 

ʛʨʠʙʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠʨʝʢʦʤʝʥʜʫʝʤ ʧʨʝʜʧʦʩʘʜʦʯʥʫʶʦʙʨʘʙʦʪʢʫ ʢʣʫʙʥʝʡ 

ʢʘʨʪʦʬʝʣʷ ʧʨʝʧʘʨʘʪʘʤʠ - ʤʘʢʩʠʤ, ʧʣʘʥʨʠʟ, ʪʨʠʭʦʜʝʨʤʠʥ + ʩʠʣʠʧʣʘʥʪ ʠ ʯʝʨʥʳʝ 

ʜʨʦʞʞʠ + ʩʠʣʠʧʣʘʥʪ. 
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ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ  

 

ʇʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʦʚʦʛʦ ʚʥʝʩʝʥʠʷ ʚʳʩʦʢʠʭ ʜʦʟ ʪʦʨʬʦʥʘʚʦʟʥʦʛʦ 

ʢʦʤʧʦʩʪʘ ʠ ʩʫʛʣʠʥʢʘ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʚʦʡʩʪʚ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʦʢʫʣʴʪʫʨʠʚʘʥʠʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ ʧʦʢʘʟʘʪʝʣʠ ʝʝ ʧʣʦʜʦʨʦʜʠʷ 

ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ ʥʘ ʪʨʝʪʠʡ-ʧʷʪʳʡ ʛʦʜ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʤʥʦʛʦʣʝʪʥʠʭ 

ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʷ ʠ ʢʘʯʝʩʪʚʘ ʩʝʥʘ 

ʵʪʦʡ ʢʫʣʴʪʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʨʬʦʚʘʥʠʝ, ʟʝʤʣʝʚʘʥʠʝ, ʧʝʩʯʘʥʘʷ ʧʦʯʚʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ 

ʪʨʘʚ. 

 

APPLYING PEAT -MANURE COMPOST AND LOAM TO SANDY SODDY-PODZOLIC 

SOILS AND YIELD OF PERENNIAL G RASSES 

E.E. Gaevskii 

Scientific advisor -Doctor of Biological Sciences, Ya.K. Kulikov  
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A high efficiency of the single application of peat-manure compost and loam for optimizing 

the properties of sandy soddy-podzolic soil was shown. In the result of the improvement of sandy 

soddy-podzolic soil by the application of peat-manure and loam, the fertility parameters of the soil 

preserved at the optimum level at the growing of barley in the third-fifth year, which provided a 

significant increase in the yield and quality of grass hay. 

Key words: peat-manure compost, loam, sandy soils, yield of perennial grasses. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʜʘʣʝʢʦ ʧʨʦʜʚʠʥʫʣʘʩʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʙʣʝʤʳ 

ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʤʥʦʛʦʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʨʷʜʦʤ ʥʝʛʘʪʠʚʥʳʭ ʷʚʣʝʥʠʡ. ʀ ʢ ʥʠʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʦʩʷʪʩʷ ʧʦʪʝʨʷ 

ʧʦʯʚʘʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʫʭʫʜʰʝʥʠʝ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʨʘʩʧʳʣʝʥʠʝ ʠ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚ [1]. 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʣʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, 

ʯʪʦ ʠʭ ʤʦʞʥʦ ʨʝʰʠʪʴ ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʥʦ ʠ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʙʣʘʛʦʜʘʨʷ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ. ɸ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʦʣʝʝ ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʧʣʘ, ʚʣʘʛʠ, ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫʣʫʯʰʝʥʠʝ ʧʦʯʚʳ ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʨʷʜʘ ʝʝ ʦʩʥʦʚʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʩʚʦʡʩʪʚ, ʪ.ʝ. ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʠ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, ʢʦʪʦʨʳʝ 

ʤʝʜʣʝʥʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʯʚ [2]. 
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ʇʦʯʚʳ ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ - ʧʝʩʯʘʥʳʝ ʠ 

ʨʳʭʣʦʩʫʧʝʩʯʘʥʳʝ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʥʘ ʤʦʱʥʳʭ ʧʝʩʢʘʭ, ʠʣʠ ʩ ʛʣʫʙʦʢʠʤ (ʙʦʣʝʝ 1 

ʤ) ʧʦʜʩʪʠʣʘʥʠʝʤ ʚʦʜʦʫʧʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʤʘʣʦʤʦʱʥʳʭ (ʜʦ 0.5 ʤ) ʨʳʭʣʳʭ 

ʩʫʧʝʩʷʭ, ʧʦʜʩʪʠʣʘʝʤʳʭ ʧʝʩʢʘʤʠ, ʚ ʘʚʪʦʤʦʨʬʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʣʘʜʘʶʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʟʜʫʰʥʳʤ ʠ ʪʝʧʣʦʚʳʤ ʨʝʞʠʤʘʤʠ. ʅʦ ʵʪʠ ʧʦʯʚʳ ʙʝʜʥʳ 

ʛʫʤʫʩʦʤ, ʘʟʦʪʦʤ, ʟʦʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ, ʪ.ʝ. ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤ 

ʧʣʦʜʦʨʦʜʠʝʤ, ʠ ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʳʩʪʨʦ ʠʩʪʦʱʘʶʪʩʷ. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʠ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʝʩʯʘʥʳʭ ʬʨʘʢʮʠʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʭ ʧʣʦʭʠʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ [3, 4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʣʫʯʰʝʥʠʠ 

ʧʣʦʜʦʨʦʜʠʷ ʣʝʛʢʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʯʚ ʪʦʨʬʷʥʦʡ ʩʫʩʧʝʥʟʠʝʡ (ʛʠʜʨʦʪʦʨʬʦʤ) [3]. 

ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʛʨʫʥʪʘ ʧʨʠʤʝʥʷʣʦʩʴ ʚ ʦʪʥʦʰʝʥʠʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʪʦʨʬʷʥʳʭ ʧʦʯʚ [5]. ɼʘʥʥʳʝ ʧʦ ʚʣʠʷʥʠʶ ʩʦʚʤʝʩʪʥʦʛʦ ʚʥʝʩʝʥʠʷ ʪʦʨʬʘ ʠ 

ʩʫʛʣʠʥʢʘ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʧʝʩʯʘʥʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʆʧʪʠʤʠʟʘʮʠʶ ʣʝʛʢʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʯʚ ʣʫʯʰʝ ʧʨʦʚʦʜʠʪʴ ʚ ʟʚʝʥʝ 

ʩʝʚʦʦʙʦʨʦʪʘ: ʧʨʦʧʘʰʥʳʝ - ʟʝʨʥʦʚʳʝ - ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʫʩʢʦʨʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʛʣʦʱʘʶʱʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ʧʦʯʚʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʫʞʝ ʚ ʧʝʨʚʳʝ ʪʨʠ ʛʦʜʘ 

ʚʳʩʦʢʦʧʣʦʜʦʨʦʜʥʳʡ ʧʘʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ [2]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʪʦʨʬʦʥʘʚʦʟʥʦʛʦ ʢʦʤʧʦʩʪʘ ʠ ʩʫʛʣʠʥʢʘ ʥʘ 

ʦʢʫʣʴʪʫʨʠʚʘʥʠʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚ. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ 2005-2010 ʛʛ. ʥʘ ʙʘʟʝ ʭʦʟʷʡʩʪʚʘ çʇʄʂ-

ɸɻʈʆè ɹʦʨʠʩʦʚʩʢʦʛʦ ʨ-ʥʘ ʄʠʥʩʢʦʡ ʦʙʣ. (ɹʝʣʘʨʫʩʴ) ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 

ʩʚʷʟʥʦʧʝʩʯʘʥʦʡ ʧʦʯʚʝ. 

ʉʭʝʤʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ 5 ʚʘʨʠʘʥʪʦʚ: ʥʘ ʦʧʳʪʥʳʝ ʜʝʣʷʥʢʠ 

ʧʣʦʱʘʜʴʶ 50 ʤ
2
 ʚ ʯʝʪʳʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʚʥʦʩʠʣʠ ʩʫʛʣʠʥʦʢ ʠʟ ʨʘʩʯʝʪʘ 

100, 200, 300 ʠ 400 ʪ/ʛʘ, ʘ ʪʘʢʞʝ ʪʦʨʬʦʥʘʚʦʟʥʳʡ ʢʦʤʧʦʩʪ ʚ ʜʦʟʝ 200 ʪ/ʛʘ ʧʨʠ 

ʩʦʦʪʥʦʰʝʥʠʠ ʥʘʚʦʟʘ ʠ ʪʦʨʬʘ 1:1. 

ʉʫʛʣʠʥʦʢ ʚʥʦʩʠʣʠ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʯʚʳ, ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʡ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, ʠ ʧʨʝʚʨʘʱʝʥʠʷ ʝʝ ʚ 

ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ. ʊʦʨʬʦʥʘʚʦʟʥʳʡ ʢʦʤʧʦʩʪ ʧʨʠʤʝʥʷʣʠ ʥʝ ʪʦʣʴʢʦ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ, ʥʦ ʠ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʳ. 

ɺ ʧʝʨʚʳʡ ʛʦʜ (2006 ʛ.) ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ ʚʦʟʜʝʣʳʚʘʣʠ 

ʧʨʦʧʘʰʥʫʶ ʢʫʣʴʪʫʨʫ (ʢʘʨʪʦʬʝʣʴ). ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʫʞʝ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʛʦʜʘ 

ʦʢʫʣʴʪʫʨʠʚʘʥʠʷ ʩʦʟʜʘʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɺʦ ʚʪʦʨʦʡ ʛʦʜ (2007 ʛ.) ʚʳʨʘʱʠʚʘʣʠ 

ʷʯʤʝʥʴ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪʩʷ 

ʨʘʚʥʦʤʝʨʥʳʡ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʡ ʧʘʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ. ʇʦʩʣʝʜʝʡʩʪʚʠʝ 

ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ ʪʨʝʪʠʡ-ʧʷʪʳʡ ʛʦʜ (2008-2010 ʛʛ.) ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ 

ʪʦʨʬʦʥʘʚʦʟʥʦʛʦ ʢʦʤʧʦʩʪʘ ʠ ʩʫʛʣʠʥʢʘ ʠʟʫʯʘʣʠ ʥʘ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ 

ʪʨʘʚʘʭ (ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ Trifolium pratense, ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ Phleum pratense, 
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ʝʞʘ ʩʙʦʨʥʘʷ Dactylis glomerata), ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʬʦʥʘ ʧʨʠʤʝʥʷʣʠ N40P80K120. 

ʀʩʭʦʜʥʘʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʚʷʟʥʦʧʝʩʯʘʥʘʷ ʧʦʯʚʘ ʦʧʳʪʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʠʤʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (2005 ʛ.): 

ʨʅKCl ï 5.1; ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ï 3.1 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ; 

ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 6.4; ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 8.6 ʤʛ/100 ʛ; ʛʫʤʫʩʘ 

ï 1.3%; ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ï 9.4%. 

ɺ ʧʦʯʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʨʅKCl ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʥʝ ʠʟʤʝʥʠʣʩʷ 

(ʨʅ 5.3), ʪ.ʝ. ʧʦʯʚʘ ʷʚʣʷʣʘʩʴ ʢʠʩʣʦʡ. ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʩʫʛʣʠʥʢʘ ʠ 

ʪʦʨʬʦʥʘʚʦʟʥʦʛʦ ʢʦʤʧʦʩʪʘ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʘʩʴ, ʜʦʩʪʠʛʥʫʚ 

ʨʝʘʢʮʠʠ ʩʨʝʜʳ, ʙʣʠʟʢʦʡ ʢ ʥʝʡʪʨʘʣʴʥʦʡ, ʥʘʯʠʥʘʷ ʩ ʦʩʝʥʠ 2008 ʛ. (ʨʅ 6.4). 

ɺʥʝʩʝʥʠʝ ʪʦʨʬʦʥʘʚʦʟʥʦʛʦ ʢʦʤʧʦʩʪʘ ʠ ʩʫʛʣʠʥʢʘ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʣʦʩʴ ʥʘ ʫʚʝʣʠʯʝʥʠʠ ʩʫʤʤʳ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ. ʅʘ ʪʨʝʪʠʡ ʛʦʜ ʧʦʩʣʝ 

ʦʧʪʠʤʠʟʘʮʠʠ (2008 ʛ.) ʩʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚʦʟʨʦʩʣʘ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ 

ʨʘʟʘ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʩʫʛʣʠʥʢʘ 300 ʠ 400 ʪ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ, ʛʜʝ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 4.3 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ. ɺ 2010 ʛ. ʚ ʚʘʨʠʘʥʪʘʭ ʩ 

ʚʥʝʩʝʥʠʝʤ ʩʫʛʣʠʥʢʘ 300 ʠ 400 ʪ/ʛʘ ʩʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʜʦʩʪʠʛʣʘ 11.0 ʠ 

12.0 ʤʛ-ʵʢʚ/100 ʛ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 1). 

ʅʘ ʪʨʝʪʠʡ-ʧʷʪʳʡ ʛʦʜ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʪʦʨʬʦʚʘʥʠʷ ʠ ʟʝʤʣʝʚʘʥʠʷ 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ ʩʦʭʨʘʥʷʣʘʩʴ ʥʘʤʝʪʠʚʰʘʷʩʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ (ʪʘʙʣ. 1). 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ 2008 ʛ. ʩʦʩʪʘʚʠʣʦ 3.0-4.0%, ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʘ ʢʦʥʪʨʦʣʝ 

ï 1.6%, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚʳ ʛʫʤʫʩʦʤ. ɼʘʥʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʷʣʘʩʴ ʠ ʥʘ ʧʷʪʳʡ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ ʚ 2010 ʛ. ʚ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʧʦʯʚʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 3.4-4.1%. 

ʈʝʟʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʛʫʤʫʩʘ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʦʙʫʩʣʦʚʣʝʥʘ ʜʦʟʘʤʠ 

ʚʥʝʩʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʩʫʛʣʠʥʢʘ. 

ɺʥʝʩʝʥʠʝ ʩʫʛʣʠʥʢʘ ʠ ʪʦʨʬʦʥʘʚʦʟʥʦʛʦ ʢʦʤʧʦʩʪʘ ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ, ʘ ʠʤʝʥʥʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʡ 

ʬʨʘʢʮʠʠ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʩʚʷʟʥʳʡ ʧʝʩʦʢ ʥʘ ʯʝʪʚʝʨʪʳʡ-

ʧʷʪʳʡ ʛʦʜ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ (ʪʘʙʣ. 1). 

ɺ ʫʩʣʦʚʠʷʭ ʥʘʰʝʛʦ ʦʧʳʪʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ 

ʫʣʫʯʰʝʥʥʦʡ ʧʦʯʚʝ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʧʦʜ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ 

ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʜʦʩʪʠʛʥʫʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (26.6-28.0 ʤʛ/100 ʛ ʧʦʯʚʳ). 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʟʘ ʵʪʦ ʞʝ 

ʚʨʝʤʷ ʚʦʟʨʦʩʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ï ʩ 12.0 ʜʦ 14.8 ʤʛ/100 ʛ ʧʦʯʚʳ. ʉʦʜʝʨʞʘʥʠʝ 

ʦʙʤʝʥʥʳʭ ʬʦʨʤ ʢʘʣʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʨʬʦʚʘʥʠʷ ʠ ʟʝʤʣʝʚʘʥʠʷ ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ 

ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ ʦʧʳʪʘ ʠ 

ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ ʦʧʪʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ (34.5-35.0 ʤʛ/100 ʛ ʧʦʯʚʳ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʪʨʝʪʴʝʛʦ-ʧ̫ ʪʦʛʦ ʛʦʜʘ ʧʨʦʚʝʜʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʣʫʯʰʘʝʤʦʡ ʧʦʯʚʳ ʩʦʭʨʘʥʷʣʠ 

ʧʘʨʘʤʝʪʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. 

ʊʨʝʭʣʝʪʥʠʝ ʜʘʥʥʳʝ ʧʦ ʜʚʫʤ ʫʢʦʩʘʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ʚʘʨʠʘʥʪʝ ʙʝʟ ʦʧʪʠʤʠʟʘʮʠʠ (ʢʦʥʪʨʦʣʴʥʦʤ) ʫʨʦʞʘʡ ʩʦʩʪʘʚʠʣ 68.3 ʮ/ʛʘ (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʘ 1 - ɺʣʠʷʥʠʝ ʦʢʫʣʴʪʫʨʠʚʘʥʠʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ ʥʘ ʝʝ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 
 

ɺʘʨʠʘʥʪ ʨʅʂʉl 
S, 

ʤʛ-ʵʢʚ./100ʛ 

P2O5, 

ʤʛ/100ʛ 

K2O, 

ʤʛ/100ʛ 

ɻʫʤʫʩ, 

% 

ʌʨʘʢʮʠʠ 

ʬʠʟʠʯʝʩʢʦʡ 

ʛʣʠʥʳ, % 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 1-ʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ, 2008 ʛ. 

1. ʂʦʥʪʨʦʣʴ (ʬʦʥ)
 * 

5.3 4.3 12.0 13.0 1.6 9.8 

2. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 100 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 
5.5 6.2 16.8 25.4 3.0 16.4 

3. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 200 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 
5.7 7.3 20.4 26.5 3.2 17.5 

4. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 300 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 
6.0 8.4 25.2 34.4 3.7 18.6 

5. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 400 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 
6.4 9.5 26.6 34.5 4.0 20.0 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 2-ʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ, 2009 ʛ. 

1. ʂʦʥʪʨʦʣʴ (ʬʦʥ)
 * 

5.3 5.0 14.4 15.0 1.7 9.8 

2. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 100 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 

5.8 7.4 18.5 27.3 3.2 18.5 

3. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 200 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 

6.0 8.2 22.8 28.0 3.5 19.6 

4. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 300 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 

6.2 9.1 25.2 30.0 3.8 20.3 

5. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 400 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 

6.5 10.6 27.0 32.1 4.1 20.8 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 3-ʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ, 2010 ʛ. 

1. ʂʦʥʪʨʦʣʴ (ʬʦʥ)
 * 

5.3 5.6 14.8 16.0 1.8 9.9 

2. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 100 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 

6.0 8.5 20.0 29.2 3.4 20.0 

3. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 200 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 

6.2 10.3 24.1 31.3 3.7 20.8 

4. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 300 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 

6.4 11.0 26.5 33.1 4.0 21.2 

5. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 400 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 

6.6 12.0 28.0 35.0 4,1 22.0 

ʇʨʠʤʝʯʘʥʠʷ. 1. 
*
ʬʦʥ ï N40P80K120 2. ʅʫʤʝʨʘʮʠʷ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʪʘ ʞʝ ʚ ʪʘʙʣ. 2-4. 

 

ʉʦʚʤʝʩʪʥʦʝ ʚʥʝʩʝʥʠʝ ʪʦʨʬʦʥʘʚʦʟʥʦʛʦ ʢʦʤʧʦʩʪʘ ʠ ʩʫʛʣʠʥʢʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʦʩʪʫ ʫʨʦʞʘʡʥʦʩʪʠ. ɺʥʝʩʝʥʠʝ 

ʩʫʛʣʠʥʢʘ ʚ ʜʦʟʝ 100 ʪ/ʛʘ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡ ʥʘ 12.8 ʮ/ʛʘ, ʠʣʠ 18.7%. ʇʨʠ 

ʚʥʝʩʝʥʠʠ 300 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ ʫʨʦʞʘʡ ʩʝʥʘ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʜʦʩʪʠʛʘʝʪ 99.3 ʮ/ʛʘ, 

ʧʨʠ ʵʪʦʤ ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 31.0 ʮ/ʛʘ, ʠʣʠ 45.3%. ʋʚʝʣʠʯʝʥʠʝ ʜʦʟ ʩʫʛʣʠʥʢʘ ʦʪ 

300 ʜʦ 400 ʪ/ʛʘ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʩ 99.3 ʜʦ 113.4 ʮ/ʛʘ, ʪ.ʝ. ʥʘ 

14.1 ʮ/ʛʘ. ʉʦʜʝʨʞʘʥʠʝ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʝʥʝ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ 

ʢʦʥʪʨʦʣʝ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʩʦʩʪʘʚʠʣʦ 90.2%, ʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ 

90.7-91.6%. ʇʦʣʫʯʝʥʥʘʷ ʧʨʠʙʘʚʢʘ ʚ ʩʙʦʨʝ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʩʦʩʪʘʚʠʣʘ 11.9-42.2 ʮ/ʛʘ, ʠʣʠ 19.4-68.5% (ʪʘʙʣ. 3). 
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ʊʘʙʣʠʮʘ 2 - ɺʣʠʷʥʠʝ ʚʥʝʩʝʥʠʷ ʪʦʨʬʦʥʘʚʦʟʥʦʛʦ ʢʦʤʧʦʩʪʘ ʠ ʩʫʛʣʠʥʢʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚ (ʧʦʩʣʝʜʝʡʩʪʚʠʝ) 
 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 
ʋʨʦʞʘʡ ʩʝʥʘ ʧʦ ʜʚʫʤ ʫʢʦʩʘʤ, ʮ/ʛʘ ʇʨʠʙʘʚʢʘ 

2008 ʛ. 2009 ʛ. 2010 ʛ. ʩʨʝʜʥʝʝ ʮ/ʛʘ % 

1. ʂʦʥʪʨʦʣʴ (ʬʦʥ)
 * 

62.0 67.8 75.2 68.3 - - 

2. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 100 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 72.5 80.6 90.3 81.1 12.8 18.7 

3. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 200 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 79.3 88.5 95.5 87.8 19.4 28.4 

4. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 300 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 90.6 101.6 105.7 99.3 31.0 45.3 

5. ʌʦʥ + 200 ʪ/ʛʘ ʢʦʤʧʦʩʪʘ 

+ 400 ʪ/ʛʘ ʩʫʛʣʠʥʢʘ 108.2 114.3 117.8 113.4 45.1 66.0 

ʅʉʈ0,95, ʮ/ʛʘ 8.2      

 
ʊʘʙʣʠʮʘ 3 - ɺʣʠʷʥʠʝ ʚʥʝʩʝʥʠʷ ʪʦʨʬʦʥʘʚʦʟʥʦʛʦ ʢʦʤʧʦʩʪʘ ʠ ʩʫʛʣʠʥʢʘ ʥʘ ʥʘʢʦʧʣʝʥʠʝ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʝʥʝ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 
 

ɺʘʨʠʘʥʪ 

ʦʧʳʪʘ 

ɸʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, % ʉʙʦʨ, 

ʮ/ʛʘ 

ʇʨʠʙʘʚʢʘ 

2008 ʛ. 2009 ʛ. 2010 ʛ. ʩʨʝʜʥʝʝ ʮ/ʛʘ % 

1 90.1 90.4 90.2 90.2 61.6 - - 

2 90.6 91.0 90.6 90.7 73.6 11.9 19.4 

3 90.8 91.3 90.9 91.0 79.9 18.2 29.5 

4 91.0 91.6 91.3 91.3 91.0 29.0 47.0 

5 91.4 91.8 91.6 91.6 103.9 42.2 68.5 
 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʩʫʛʣʠʥʢʘ ʚ 

ʜʦʟʝ 100 ʪ/ʛʘ ʚʤʝʩʪʝ ʩ ʪʦʨʬʦʥʘʚʦʟʥʳʤ ʢʦʤʧʦʩʪʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ 

ʩʦʜʝʨʞʘʥʠʠ ʧʨʦʪʝʠʥʘ ʚ ʩʝʥʝ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ 

ʜʦʟ ʩʫʛʣʠʥʢʘ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʝʠʥʘ ʚ 

ʟʝʨʥʝ. ʇʦʣʫʯʝʥʥʘʷ ʧʨʠʙʘʚʢʘ ʚ ʩʙʦʨʝ ʧʨʦʪʝʠʥʘ ʩʦʩʪʘʚʠʣʘ 1.6-6.1 ʮ/ʛʘ, ʠʣʠ 24.4-

95.6% (ʪʘʙʣ. 4). 
 

ʊʘʙʣʠʮʘ 4 - ɺʣʠʷʥʠʝ ʚʥʝʩʝʥʠʷ ʪʦʨʬʦʥʘʚʦʟʥʦʛʦ ʢʦʤʧʦʩʪʘ ʠ ʩʫʛʣʠʥʢʘ ʥʘ ʥʘʢʦʧʣʝʥʠʝ 

ʧʨʦʪʝʠʥʘ ʚ ʩʝʥʝ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 

ɺʘʨʠʘʥʪ 

ʦʧʳʪʘ 

ʇʨʦʪʝʠʥ, % ʉʙʦʨ, 

ʮ/ʛʘ 

ʇʨʠʙʘʚʢʘ 

2008 ʛ. 2009 ʛ. 2010 ʛ. ʩʨʝʜʥʝʝ ʮ/ʛʘ % 

1 10.1 10.4 10.6 10.4 6.4 - - 

2 10.5 10.7 11.2 10.8 7.9 1.6 24.4 

3 10.8 11.0 11.8 11.2 8.9 2.6 39.9 

4 11.1 11.4 12.4 11.6 10.5 4.1 65.0 

5 11.5 11.8 12.8 12.0 12.5 6.1 95.6 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʦʡ ʧʝʩʯʘʥʦʡ ʧʦʯʚʳ ʧʫʪʝʤ ʪʦʨʬʦʚʘʥʠʷ ʠ ʟʝʤʣʝʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʜʝʡʩʪʚʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʤʝʣʠʦʨʘʮʠʠ ʩʦʭʨʘʥʷʣʦʩʴ ʚʦ ʚʨʝʤʝʥʠ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʣʝʪ ʠ ʦʙʝʩʧʝʯʠʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʥʘ 

ʜʦʩʪʠʛʥʫʪʦʤ ʫʨʦʚʥʝ. 
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INFLUENCE OF PLANTS STAND DENSITY ON ROOTROT DEVELOPMENT OF 

SPRING WHEAT 

E.B.Glazunova, E.Yu.Toropova 

Novosibirsk state agrarian university, Novosibirsk, Russia 

 

The studying of standingdensity influenceon spring wheat root rotdevelopment is 

submittedin this article.  Analyses were carried out on different phases of spring wheat.  On both 

wheat phasesroot rot development was stronger on lowstanding density.  
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ʄʠʨʦʚʦʡ ʦʧʳʪ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ 

ʨʘʩʪʝʥʠʡ ï ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʠ ʝʛʦ ʢʘʯʝʩʪʚʘ [1]. 

ɻʫʩʪʦʪʘ ʚʩʭʦʜʦʚ ʦʧʨʝʜʝʣʷʝʪ ʛʫʩʪʦʪʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ ï 

ʦʩʥʦʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ. ɺʢʣʘʜ ʛʫʩʪʦʪʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʩʪʝʙʣʝʩʪʦʷ ʚ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 50% [2]. 

ɺ ʛʫʩʪʦʤ ʪʨʘʚʦʩʪʦʝ ʠʟʤʝʥʷʝʪʩʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʚʨʝʜʥʳʤ 

ʦʨʛʘʥʠʟʤʘʤ, ʚʳʟʚʘʥʥʘʷ ʟʘʪʝʥʸʥʥʦʩʪʴʶ, ʤʝʥʴʰʠʤ ʟʘʛʨʫʙʝʥʠʝʤ ʪʢʘʥʝʡ, ʪʝʤʧʦʤ 

ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʀʟʤʝʥʷʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʜʘʯʠ 

ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢ ʞʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʢ ʩʦʨʥʳʤ 

ʨʘʩʪʝʥʠʷʤ. ʅʘ ʠʟʨʝʞʝʥʥʳʭ ʧʦʩʝʚʘʭ ʬʦʨʤʠʨʫʶʪʩʷ ʙʦʣʝʝ ʤʦʱʥʳʝ 

ʚʦʩʧʨʠʠʤʯʠʚʳʝ ʨʘʩʪʝʥʠʷ, ʚʝʛʝʪʘʮʠʷ ʢʦʪʦʨʳʭ ʟʘʪʷʛʠʚʘʝʪʩʷ, ʩʧʦʩʦʙʩʪʚʫʷ 
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ʧʦʨʘʞʝʥʠʶ ʠʭ ʣʠʩʪʦ-ʩʪʝʙʣʝʚʳʤʠ ʠʥʬʝʢʮʠʷʤʠ (ʨʞʘʚʯʠʥʦʡ, ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ, 

ʩʝʧʪʦʨʠʦʟʦʤ). ʊʘʢʠʝ ʧʦʩʝʚʳ ʣʫʯʰʝ ʧʨʦʛʨʝʚʘʶʪʩʷ, ʧʨʠʚʣʝʢʘʷ ʥʘʩʝʢʦʤʳʭ: 

ʚʥʫʪʨʠʩʪʝʙʣʝʚʳʭ ʚʨʝʜʠʪʝʣʝʡ, ʮʠʢʘʜʦʢ, ʧʴʷʚʠʮʫ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʯʠʪʘʶʪ 

ʦʪʢʣʘʜʳʚʘʪʴ ʷʡʮʘ ʠʤʝʥʥʦ ʥʘ ʪʘʢʠʝ ʧʦʩʝʚʳ [1]. 

ʅʘ ʠʟʨʝʞʝʥʥʳʭ ʧʦʩʝʚʘʭ ʚʦʟʨʘʩʪʘʶʪ ʧʦʚʨʝʞʜʝʥʥʦʩʪʴ ʩʪʝʙʣʝʡ 

ʚʥʫʪʨʠʩʪʝʙʣʝʚʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʧʦʨʘʞʝʥʠʷ ʢʦʨʥʝʚʳʤʠ ʛʥʠʣʷʤʠ, 

ʢʦʨʨʝʣʷʪʠʚʥʦ ʩʚʷʟʘʥʥʳʤʠ ʩ ʬʠʪʦʬʘʛʘʤʠ. ʆʩʦʙʝʥʥʦ ʨʝʟʢʦ ʫʭʫʜʰʘʝʪʩʷ 

ʬʠʪʦʩʘʥʠʪʘʨʥʘʷ ʩʠʪʫʘʮʠʷ ʧʦʩʝʚʦʚ ʧʦ ʩʦʨʥʷʢʘʤ [3]. 
 

ʊʘʙʣʠʮʘ 1 ï ʈʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ, ʬʘʟʘ ʢʫʱʝʥʠʷ, % 
 

ɺʘʨʠʘʥʪ ʕʧʠʢʦʪʠʣʴ 
ʇʝʨʚʠʯʥʳʝ 

ʢʦʨʥʠ 

ɺʪʦʨʠʯʥʳʝ 

ʢʦʨʥʠ 

ʇʨʠʢʦʨʥʝʚʦʝ 

ʚʣʘʛʘʣʠʱʝ 

ʉʨʝʜʥʝʝ ʧʦ 

ʨʘʩʪʝʥʠʶ 

ʅʦʨʤʘʣʴʥʘʷ 

ʛʫʩʪʦʪʘ 
8.2 13.5 9.1 11.8 10.7 

ʀʟʨʝʞʝʥʥʳʝ 

ʫʯʘʩʪʢʠ 
13.8 18.8 12.6 13.9 14.8 

ʅʉʈ05 4.0 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ ʯʪʦ, ʥʘ ʬʘʟʝ ʢʫʱʝʥʠʷ ʧʰʝʥʠʮʳ ʚʩʝ 

ʦʨʛʘʥʳ ʥʘ ʠʟʨʝʞʝʥʥʳʭ ʧʦʩʝʚʘʭ ʧʦʨʘʞʘʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ 

ʩʠʣʴʥʝʝ, ʯʝʤ ʥʘ ʙʦʣʝʝ ʛʫʩʪʳʭ. ʆʩʦʙʝʥʥʦ ʩʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ ʦʪʤʝʯʝʥʘ ʥʘ 

ʵʧʠʢʦʪʠʣʝ (40.6%), ʘ ʪʘʢʞʝ ʥʘ ʚʪʦʨʠʯʥʳʭ ʢʦʨʥʷʭ (38.5%). ʊʦ ʝʩʪʴ ʠʟʨʝʞʠʚʘʥʠʝ 

ʩʥʠʞʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʢʦʨʥʝʚʳʤ ʛʥʠʣʷʤ. 

ʅʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʷʭ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʩʠʣʴʥʝʝ, ʨʘʟʚʠʪʠʝ 

ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʜʦʩʪʠʛʘʝʪ 28%. ʊʘʢ ʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʝʧʝʥʴ 

ʟʘʙʦʣʝʚʘʥʠʷ ʫʩʠʣʠʚʘʝʪʩʷ ʩ ʟʘʩʦʨʝʥʥʦʩʪʴʶ ʧʦʩʝʚʦʚ, ʧʦʩʢʦʣʴʢʫ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʨʝʟʝʨʚʘʪʦʨʦʤ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʠ ʬʘʢʪʦʨʦʤ ʠʭ ʧʝʨʝʜʘʯʠ.  

 
ʊʘʙʣʠʮʘ 2 ï ʈʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦ ʦʨʛʘʥʘʤ, ʬʘʟʘ ʧʦʣʥʘʷ 

ʩʧʝʣʦʩʪʴ, % 
 

ɺʘʨʠʘʥʪ ʕʧʠʢʦʪʠʣʴ 
ʇʝʨʚʠʯʥʳʝ 

ʢʦʨʥʠ 

ɺʪʦʨʠʯʥʳʝ 

ʢʦʨʥʠ 

ʇʨʠʢʦʨʥʝʚʦʝ 

ʚʣʘʛʘʣʠʱʝ 

ʉʨʝʜʥʝʝ ʧʦ 

ʨʘʩʪʝʥʠʶ 

ʅʦʨʤʘʣʴʥʘʷ 

ʛʫʩʪʦʪʘ 
38.6 37.1 33.0 37.0 36.4 

ʀʟʨʝʞʝʥʥʳʡ 

ʫʯʘʩʪʦʢ 
47.8 40.8 42.8 47.1 44.6 

ʅʉʈ05 5.6 

 

ʅʘ ʬʘʟʝ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ, ʚ ʪʘʙʣʠʮʝ 2, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦʭʦʞʘʷ 

ʪʝʥʜʝʥʮʠʷ, ʯʪʦ ʠ ʥʘ ʬʘʟʝ ʢʫʱʝʥʠʷ, ʠʟʨʝʞʝʥʥʳʝ ʧʦʩʝʚʳ ʧʦʨʘʞʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʠʣʴʥʝʝ, ʯʝʤ ʨʘʩʪʝʥʠʷ ʩ ʥʦʨʤʘʣʴʥʦʡ ʛʫʩʪʦʪʦʡ. ʈʘʟʥʠʮʘ ʚ ʨʘʟʚʠʪʠʠ ʢʦʨʥʝʚʦʡ 

ʛʥʠʣʠ ʥʘ ʦʪʣʠʯʥʳʭ ʧʦ ʛʫʩʪʦʪʝ ʧʦʩʝʚʘʭ ʩʦʩʪʘʚʠʣʘ 9.1-22.9% ʠ ʙʳʣʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ. 

ʈʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʥʘ ʩʦʨʥʷʢʘʭ ʜʦʩʪʠʛʘʣʦ 65%. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 
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ʦʙʨʘʙʦʪʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʩʨʝʜʥʠʭ ʜʘʥʥʳʭ ʧʦ ʧʰʝʥʠʮʝ ʠ ʩʦʨʥʷʢʘʤ 

ʜʦʩʪʦʚʝʨʥʳ ʥʘ 5% ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ. 
 

ʊʘʙʣʠʮʘ 3 ï ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʨʠ ʨʘʟʥʦʡ ʛʫʩʪʦʪʝ 
 

ɺʘʨʠʘʥʪ 
ʏʠʩʣʦ 

ʢʦʣʦʩʴʝʚ, ʰʪ/ʤĮ 

ʏʠʩʣʦ 

ʟʝʨʝʥ ʚ 

ʢʦʣʦʩʝ, ʰʪ 

ʄʊɿ, ʛ 
ɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ 

ʅʦʨʤʘʣʴʥʘʷ ʛʫʩʪʦʪʘ 285 19.6 28.9 15.2 

ʀʟʨʝʞʝʥʥʳʡ ʫʯʘʩʪʦʢ 182 16.7 27.3 8.2 

ʅʉʈ05 4.3 

 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʠʟʨʝʞʝʥʥʳʭ  ʫʯʘʩʪʢʦʚ ʩʦʩʪʘʚʠʣʘ 8.2 ʮ/ʛʘ, ʘ ʩ 

ʙʦʣʝʝ ʛʫʩʪʳʭ ï 15.2 ʮ/ʛʘ, ʪʦ ʝʩʪʴ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ 1.9 ʨʘʟʘ. ʇʨʠʯʝʤ, 

ʠʟʨʝʞʠʚʘʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ. ʏʠʩʣʦ ʢʦʣʦʩʴʝʚ ʙʳʣʦ ʥʠʞʝ ʥʘ 36%, ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ï 

ʥʘ 14.8%, ʤʘʩʩʘ 1000 ʟʝʨʝʥ ï ʥʘ 5.5%. 
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ɺʩʝ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʧʨʦʰʣʳʭ ʣʝʪ, ʨʝʰʘʷ ʛʣʘʚʥʫʶ ʟʘʜʘʯʫ ʧʦʣʫʯʝʥʠʷ 

ʥʘʠʙʦʣʴʰʠʭ ʫʨʦʞʘʝʚ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ  ʧʳʪʘʣʠʩʴ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʣʦʜʦʨʦʜʠʝ 

ʧʦʯʚʳ. ɸ.ʅ.ʂʘʰʪʘʥʦʚ ʠ ʜʨ. [1] ʦʪʤʝʯʘʣʠ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ, 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʠ 

ʦʩʥʦʚʦʡ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʩʪʨʘʥʝ.  

ʅʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʝʚʦʦʙʦʨʦʪʘʤ ʚʧʝʨʚʳʝ ʜʘʣ ʄ.ɻ. ʇʘʚʣʦʚ [2], ʠʟʫʯʘʷ 

ʠʭ ʚ ʪʝʯʝʥʠʝ 16 ʣʝʪ. ʆʥ ʥʘʟʚʘʣ ʧʣʦʜʦʩʤʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʜʝʘʣʦʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ ʠ ʠʟʣʘʛʘʣ ʧʨʘʚʠʣʘ 

ʧʣʦʜʦʩʤʝʥʥʦʩʪʠ ʧʨʠ ʚʳʙʦʨʝ ʩʝʚʦʦʙʦʨʦʪʘ ʚ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʦʩʚʦʝʥʠʝ ʛʠʙʢʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ 

ʢʫʣʴʪʫʨ, ʚʳʩʦʢʦʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠ ʧʦʯʚʝʥʥʳʤ 

ʫʩʣʦʚʠʷʤ ɺʦʣʛʦ-ɼʦʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʥʘʠʙʦʣʝʝ 

ʜʝʡʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ 

ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ 

ʨʝʛʠʦʥʘ. ɺ ʩʫʭʦʩʪʝʧʥʳʭ ʨʝʛʠʦʥʘʭ ʦʩʥʦʚʫ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʙʨʘʙʦʪʢʘ 

ʧʦʯʚʳ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʬʘʢʪʦʨ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʠʱʝʚʦʛʦ, 

ʚʦʟʜʫʰʥʦʛʦ, ʪʝʧʣʦʚʦʛʦ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʨʝʞʠʤʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʙʠʦʮʝʥʦʟʦʚ. ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʯʠʱʝʥʠʶ 

ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʦʪ ʩʦʨʥʷʢʦʚ, ʚʨʝʜʠʪʝʣʝʡ ʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʆʩʥʦʚʦʡ ʨʦʩʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ ʷʚʣʷʝʪʩʷ 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʯʚ ʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʢʨʫʛʦʦʙʦʨʦʪ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʢʘʣʴʮʠʷ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʣʦʞʝʥʠʶ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʚʦʜʥʦʤʫ, 

ʚʦʟʜʫʰʥʦʤʫ ʠ ʪʝʧʣʦʚʦʤʫ ʨʝʞʠʤʘʤ ʧʦʯʚ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʛʫʤʫʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʧʦʜʙʦʨ ʠ ʦʮʝʥʢʘ ʢʫʣʴʪʫʨ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʥʦ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʩʪʘʚʣʷʝʤʦʛʦ 

ʢʘʞʜʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ, ʧʦʩʝʚʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʚ 

ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʟʦʥ ʦʙʣʘʩʪʠ ʜʦʣʞʥʘ  ʩʦʩʪʘʚʣʷʪʴ 

ʥʝ ʤʝʥʝʝ 15% ʦʪ ʧʘʰʥʠ,  ʩʠʜʝʨʘʮʠʠ (ʜʦʥʥʠʢʦʚʳʡ ʧʘʨ, ʩʤʝʩʠ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ 

ʩ ʚʠʢʦʡ ʦʟʠʤʦʡ ʠ ʛʦʨʯʠʮʳ ʩ ʚʠʢʦʡ), ʧʦʞʥʠʚʥʳʭ ʧʦʩʝʚʦʚ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ, 

ʨʘʧʩʘ, ʩʫʨʝʧʠʮʳ, ʛʦʨʯʠʮʳ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʩʠʩʪʝʤʳ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʪʚʘʣʴʥʦʡ, 

ʧʣʦʩʢʦʨʝʟʥʦʡ ʠ ʯʠʟʝʣʴʥʦʡ ʦʙʨʘʙʦʪʦʢ, ʜʘʣʴʥʝʡʰʫʶ ʤʠʥʠʤʘʣʠʟʘʮʠʶ ʦʙʨʘʙʦʪʢʠ, 

ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ  

ʘʛʨʦʮʝʥʦʟʦʚ [1]. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʨʦʜʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ɺʦʣʛʦ-ɼʦʥʩʢʦʛʦ 

ʤʝʞʜʫʨʝʯʴʷ ʥʝʦʙʭʦʜʠʤʳ ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʠʝʤʣʝʤʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 
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ʙʝʟʦʧʘʩʥʳʝ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʛʠʙʢʦʡ ʘʜʘʧʪʘʮʠʠ ʧʦʣʝʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʢ 

ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʨʝʛʠʦʥʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʧʝʨʝʚʦʜ ʟʝʤʣʝʜʝʣʠʷ ʨʝʛʠʦʥʘ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʢ 

ʩʣʦʞʠʚʰʠʤʩʷ ʧʨʠʨʦʜʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʦʙʝʩʧʝʯʠʪ, ʧʨʠ  

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʨʦʩʪ ʧʣʦʜʦʨʦʜʠʷ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ, ʨʝʩʫʨʩʦʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʘʞʥʫʶ ʨʦʣʴ ʧʨʠ 

ʵʪʦʤ ʠʛʨʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʩʣʦʞʠʚʰʝʡʩʷ ʚ ʨʝʛʠʦʥʝ ʧʨʘʢʪʠʢʠ çʫʨʘʚʥʠʪʝʣʴʥʦʛʦè 

ʟʝʤʣʝʜʝʣʠʷ, ʢʦʪʦʨʦʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʦʣʝʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʠ ʧʦʣʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʧʦʛʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ 

ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʥʠʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʩʦʨʪʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ [2]. 

ɻʣʘʚʥʳʡ ʢʨʠʪʝʨʠʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï 

ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ. ʆʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʛʨʦʮʝʥʦʟʦʚ 

ʬʦʨʤʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ.  ʇʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʢʫʣʴʪʫʨʘʤʠ 

ʠʟ ʧʦʯʚʳ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʦʪʯʫʞʜʘʝʤʳʭ ʩ 

ʫʨʦʞʘʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʪʦ ʧʦʯʚʘ ʦʙʝʜʥʷʝʪʩʷ, 

ʧʦʩʪʝʧʝʥʥʦ ʪʝʨʷʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʦʟʜʘʥʥʦʝ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʚʘʞʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʧʨʠʤʝʥʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʢʘʢ ʨʝʰʘʶʱʝʤʫ ʬʘʢʪʦʨʫ ʚ ʫʣʫʯʰʝʥʠʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʥʝʝ ʧʦʞʥʠʚʥʦ-

ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ ʦʪ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ. 

ɸʛʨʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʠʥʪʝʥʩʠʚʥʦʤ 

ʟʝʤʣʝʜʝʣʠʠ ʦʯʝʥʴ ʙʦʣʴʰʦʝ. ɺʦ-ʧʝʨʚʳʭ, ʦʥʠ ʫʜʦʙʨʷʶʪ ʧʦʯʚʫ ʝʞʝʛʦʜʥʦ ʧʦʩʣʝ 

ʫʙʦʨʢʠ ʫʨʦʞʘʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʚʠʜʳ ʫʜʦʙʨʝʥʠʡ ʚʥʦʩʷʪ 

ʧʝʨʠʦʜʠʯʝʩʢʠ. ɺʦ-ʚʪʦʨʳʭ, ʥʝ ʪʨʝʙʫʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʚʥʝʩʝʥʠʝ 

ʫʜʦʙʨʝʥʠʡ, ʧʦʚʳʰʘʶʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʚʦʦʙʦʨʦʪʦʚ. ɺ-

ʪʨʝʪʴʠʭ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʨʘʚʥʦʤʝʨʥʦ, ʚ ʥʠʭ ʩʦʜʝʨʞʘʪʩʷ 

ʚʩʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʪʝʥʠʷʤ.  ɺʘʞʥʳʤ ʨʝʟʝʨʚʦʤ 

ʫʚʝʣʠʯʝʥʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʧʦʞʥʠʚʥʦ-ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ ʷʚʣʷʶʪʩʷ ʧʦʩʝʚʳ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ [1]. 

ɺ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʟʦʥʘʣʴʥʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʫʩʠʣʝʥʠʝ 

ʪʝʤʧʦʚ ʜʝʛʫʤʠʬʠʢʘʮʠʠ ʧʦʯʚʳ, ʦʪʤʝʯʘʣʠʩʴ ʩʣʫʯʘʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ɺ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʯʚ ʦʪ ʠʭ ʛʫʤʫʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʩʠʣʴʥʝʝ, 

ʧʦʩʢʦʣʴʢʫ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ  ʚʦʟʨʘʩʪʘʝʪ ʠʭ ʚʣʘʛʦʝʤʢʦʩʪʴ, 

ʫʣʫʯʰʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦʩʪʴ, ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ɺ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʜʨʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʦʚ ʩ ʙʦʙʦʚʳʤʠ ʪʨʘʚʘʤʠ, ʚʥʝʩʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʟʘʧʘʰʢʘ 
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ʠʟʤʝʣʴʯʝʥʥʦʡ ʩʦʣʦʤʳ ʠ ʩʠʜʝʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʝʚʦʦʙʦʨʦʪʦʚ ʚʘʞʥʦ 

ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʬʫʥʢʮʠʠ ʠʭ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʨʝʞʠʤʘ ʚʣʘʛʠ, ʵʣʝʤʝʥʪʦʚ 

ʧʠʪʘʥʠʷ, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʣʦʞʝʥʠʷ ʧʦʯʚʳ, ʝʝ ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʧʨʝʦʜʦʣʝʥʠʷ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʚʳʧʦʣʥʷʶʪ ʪʘʢʞʝ ʩʠʩʪʝʤʘ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ, ʯʠʩʪʳʡ ʧʘʨ ʠ ʩʠʩʪʝʤʘ ʫʭʦʜʘ ʟʘ ʥʠʤ, 

ʧʦʜʙʦʨ ʩʦʨʪʦʚ, ʩʨʦʢʠ ʧʦʩʝʚʘ ʠ ʜʨʫʛʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʀʥʪʝʛʨʘʮʠʷ ʵʪʠʭ ʩʠʩʪʝʤ ʠ ʵʣʝʤʝʥʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʪʝʧʝʥʠ 

ʩʚʦʙʦʜʳ ʧʨʠ ʚʳʙʦʨʝ ʩʭʝʤ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ 

ʙʠʦʣʦʛʠʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [1]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɽ.ʅ. ʃʦʙʘʯʝʚʦʡ [1] ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʧʦʨʷʜʦʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʣʝʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʩ ʥʘʣʠʯʠʝʤ ʠ 

ʚʦʟʜʝʣʳʚʘʥʠʝʤ ʚ ʥʠʭ ʩʠʜʝʨʘʣʴʥʦʛʦ ʵʩʧʘʨʮʝʪʘ, ʟʘʜʝʣʢʦʡ ʧʦʞʥʠʚʥʦʡ ʩʦʣʦʤʳ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʫʢʘʟʘʥʠʝʤ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ɽʶ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʦʚʘʨʥʳʭ ʟʝʨʥʦʚʳʭ 

ʭʦʟʷʡʩʪʚʘʭ ʧʨʠʤʝʥʷʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʠ ʨʝʥʪʘʙʝʣʴʥʳʝ ʜʚʫʭʧʦʣʴʥʳʝ 

ʧʘʨʦʟʝʨʥʦʚʳʝ ʩʝʚʦʦʙʦʨʦʪʳ ʩ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝʡ, ʚ ʭʦʟʷʡʩʪʚʘʭ ʟʝʨʥʦ-

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ï ʪʨʝʭʧʦʣʴʥʳʝ ʩ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝʡ ʠ ʷʯʤʝʥʝʤ ʠ 

ʯʝʪʳʨʝʭʧʦʣʴʥʳʝ ʧʣʦʜʦʩʤʝʥʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ ʩ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝʡ, ʥʫʪʦʤ ʠ 

ʷʯʤʝʥʝʤ ʠ ʜʨʫʛʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʇʨʠ ʦʩʚʦʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ 

ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʣʦʟʘʪʨʘʪʥʳʭ, ʥʦ ʤʝʥʝʝ ʨʝʥʪʘʙʝʣʴʥʳʭ ʟʝʨʥʦ-ʧʘʨʦ-ʪʨʘʚʷʥʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʩ 

ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ ʥʘ ʢʦʨʤ ʠ ʩʠʜʝʨʘʮʠʶ. ʇʨʠʤʝʥʷʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʫʶ 

ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠ ʭʘʨʘʢʪʝʨʘ ʨʦʪʘʮʠʠ 

ʩʝʚʦʦʙʦʨʦʪʦʚ: ʚ ʜʚʫʭʧʦʣʴʥʳʭ ʧʘʨʦ-ʟʝʨʥʦʚʳʭ ʠ ʢʦʨʦʪʢʦʨʦʪʘʮʠʦʥʥʳʭ ʟʝʨʥʦ-ʧʘʨʦ-

ʪʨʘʚʷʥʳʭ, ʛʜʝ ʦʥʘ ʧʨʦʚʦʜʠʪʩʷ ʦʜʠʥ ʨʘʟ ʚ ʨʦʪʘʮʠʶ, ï ʛʣʫʙʦʢʫʶ ʥʘ 0.25...0.27 

ʤʝʪʨʘ, ʧʨʠʯʝʤ ʧʦʩʣʝ ʦʟʠʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʪʝʨʥʠ ï ʙʝʟʦʪʚʘʣʴʥʫʶ, ʚ ʪʨʝʭ ï 

ʯʝʪʳʨʝʭʧʦʣʴʥʳʭ ʟʝʨʥʦ-ʧʘʨʦʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʯʠʩʪʦʛʦ ʧʘʨʘ ï 

ʤʝʣʢʫʶ 0.10...0.12 ʤʝʪʨʘ, ʧʦʩʣʝ ʦʟʠʤʳʭ ï ʙʝʟʦʪʚʘʣʴʥʫʶ ʠ ʧʦʜ ʟʘʤʳʢʘʶʱʫʶ 

ʢʫʣʴʪʫʨʫ ʷʯʤʝʥʴ ï ʦʪʚʘʣʴʥʫʶ ʥʘ 0.25...0.27 ʤʝʪʨʘ. 

ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʩʪʨʦʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʦʢʘʟʳʚʘʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʜʥʳʡ, ʚʦʟʜʫʰʥʳʡ ʠ ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤʳ 

ʧʦʯʚʳ. ʆʙʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʥʦʡ ʧʦʯʚʳ ʪʨʝʙʫʝʪ ʤʝʥʴʰʝ ʟʘʪʨʘʪ ʠ ʪʝʭʥʦʛʝʥʥʦʡ 

ʵʥʝʨʛʠʠ, ʘ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. ʕʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʝ ʫʨʦʞʘʝʚ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʢʫʣʴʪʫʨ [1]. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʛʫʤʫʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ  ʟʘ ʩʯʝʪ: 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʦʜʙʦʨ ʠ ʦʮʝʥʢʘ ʢʫʣʴʪʫʨ ʜʦʣʞʥʳ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʥʦ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʩʪʘʚʣʷʝʤʦʛʦ ʢʘʞʜʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ; ʧʦʩʝʚʦʤ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʧʝʨʚʦʡ ʠ 

ʚʪʦʨʦʡ ʟʦʥ ʦʙʣʘʩʪʠ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 15% ʦʪ ʧʘʰʥʠ, ʩʠʜʝʨʘʮʠʠ 



42 
 

(ʜʦʥʥʠʢʦʚʳʡ ʧʘʨ, ʩʤʝʩʠ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ ʩ ʚʠʢʦʡ ʦʟʠʤʦʡ ʠ ʛʦʨʯʠʮʳ ʩ ʚʠʢʦʡ), 

ʧʦʞʥʠʚʥʳʭ ʧʦʩʝʚʦʚ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ, ʨʘʧʩʘ, ʩʫʨʝʧʠʮʳ, ʛʦʨʯʠʮʳ; 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 

ʧʣʦʩʢʦʨʝʟʥʦʡ ʠ ʯʠʟʝʣʴʥʦʡ ʦʙʨʘʙʦʪʦʢ, ʜʘʣʴʥʝʡʰʫʶ ʤʠʥʠʤʘʣʠʟʘʮʠʶ ʦʙʨʘʙʦʪʢʠ, 

ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʘʛʨʦʮʝʥʦʟʦʚ [1]. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʧʝʨʘʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʦʩʥʦʚʥʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʳ ʶʞʥʳʭ 

ʨʝʛʠʦʥʦʚ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʚ ʧʘʨʦʚʦʤ ʧʦʣʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʨʘʮʠʦʥʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʚ ʧʘʨʦʚʦʤ ʧʦʣʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʝʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʣʦʞʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʧʪʠʤʘʣʴʥʳʡ ʚʦʜʥʳʡ ʠ ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤʳ, ʫʣʫʯʰʘʝʪ ʚʦʟʜʫʰʥʳʝ ʠ 

ʪʝʧʣʦʚʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ [2]. 

ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʷʚʣʷʝʪʩʷ ʝʝ ʤʠʥʠʤʘʣʠʟʘʮʠʷ. ʆʩʥʦʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ 

ʤʠʥʠʤʘʣʠʟʘʮʠʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʠ ʛʣʫʙʠʥʳ ʦʩʥʦʚʥʳʭ, 

ʧʨʝʜʧʦʩʝʚʥʳʭ ʠ ʫʭʦʜʥʳʭ ʦʙʨʘʙʦʪʦʢ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʨʙʠʮʠʜʦʚ 

ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʦʡ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʣʝʡ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ 

ʦʛʨʘʥʠʯʝʥʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʦʙʨʘʙʦʪʦʢ. ʂ ʤʠʥʠʤʘʣʠʟʘʮʠʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʦʪʥʦʩʷʪ ʠ ʩʦʚʤʝʱʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʠ ʧʦʩʝʚʥʳʭ ʘʛʨʝʛʘʪʦʚ. 

ʂʘʢ ʢʨʘʡʥʠʡ ʚʘʨʠʘʥʪ ʤʠʥʠʤʘʣʠʟʘʮʠʠ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ çʥʫʣʝʚʫʶè 

ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʩ ʧʨʷʤʳʤ ʧʦʩʝʚʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʤʝʥʝʝ ʨʝʥʪʘʙʝʣʴʥʳʤ, ʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ï ʪʨʫʜʥʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʠ 

ʫʧʨʘʚʣʷʝʤʳʤ. ʇʝʨʤʘʥʝʥʪʥʦʝ ʫʜʦʨʦʞʘʥʠʝ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʝʡ 

ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʦ ʚʩʝʤ ʰʠʨʦʢʦ ʧʨʘʢʪʠʢʫʝʤʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ (ʵʢʩʪʝʥʩʠʚʥʳʤ, ʠʥʪʝʥʩʠʚʥʳʤ, ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ ʠ ʜʨ.). ʈʘʟʨʘʙʦʪʢʘ 

ʠ ʦʩʚʦʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ, ʘ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ ʥʫʣʝʚʦʡ 

ʦʙʨʘʙʦʪʢʝ, ʩʦʛʣʘʩʥʦ ʥʘʫʯʥʳʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ, ʜʦʣʞʥʘ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ, ʘ ʯʝʨʝʟ 3...5 ʣʝʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 20...30%. ɺ ʦʩʥʦʚʝ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ 

ʣʝʞʠʪ ʦʪʢʘʟ ʦʪ ʚʩʝʭ ʚʠʜʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ɻʣʘʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʨʝʥʪʘʙʝʣʴʥʳʝ 

ʢʫʣʴʪʫʨʳ ʠ ʢʫʣʴʪʫʨʳ, ʫʣʫʯʰʘʶʱʠʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜ ʚ ʙʦʨʴʙʝ ʩ ʩʦʨʥʷʢʘʤʠ, ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʝʤʷʥ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʟʦʥʘʣʴʥʳʤ 

ʫʩʣʦʚʠʷʤ. ʇʦ ʜʘʥʥʳʤ ɺ.ʀ.ʌʠʣʠʥʘ ʠ ɸ.ɺ. ʐʫʨʳʛʠʥʘ [3] ʚ ʆʆʆ çʐʧʦʣʘ-ɸʛʨʦ-

ʀʥʜʫʩʪʨʠʷè ʚ 2006 ʛʦʜʫ ʪʝʭʥʦʣʦʛʠʷ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʷʣʢʠ çGiorgiè (ɸʨʛʝʥʪʠʥʘ) ʥʘ ʧʣʦʱʘʜʠ 981 ʛʝʢʪʘʨ. ʉʨʝʜʥʷʷ 
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ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʭʦʟʷʡʩʪʚʫ ʥʘ ʧʣʦʱʘʜʠ 1470 ʛʝʢʪʘʨʦʚ 

ʩʦʩʪʘʚʠʣʘ 3.58 ʪ/ʛʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ 

ʥʘ ʧʣʦʱʘʜʠ 80 ʛʝʢʪʘʨʦʚ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʦʡ ʞʝ ï 3.50 ʪ/ʛʘ. ʉʨʝʜʥʷʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʢʫʨʫʟʳ ʥʘ ʟʝʨʥʦ ʥʘ ʧʣʦʱʘʜʠ 2724 ʛʝʢʪʘʨʦʚ ʩʦʩʪʘʚʠʣʘ 5.47 ʪ/ʛʘ. 

ʇʨʷʤʦʡ ʧʦʩʝʚ ʢʫʢʫʨʫʟʳ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʛʦʨʦʭʫ (98 ʛʘ) ʙʳʣ ʙʦʣʝʝ 

ʧʨʦʜʫʢʪʠʚʥʳʤ ï 6.72 ʪ/ʛʘ, ʢʫʢʫʨʫʟʘ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʢʫʢʫʨʫʟʝ ʥʘ ʧʣʦʱʘʜʠ 

600 ʛʝʢʪʘʨʦʚ, ʩʬʦʨʤʠʨʦʚʘʣʘ ʧʦ 5.18 ʪ/ʛʘ ʟʝʨʥʘ [3]. 

ʀʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʝʤʦʚ ʙʠʦʣʦʛʠʟʘʮʠʠ ʧʦʣʝʚʳʭ 

ʩʝʚʦʦʙʦʨʦʪʦʚ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ɺʦʣʛʦ-ɼʦʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴ, ʟʘʱʠʪʳ ʠʭ ʦʪ ʨʘʟʨʫʰʝʥʠʷ  ʠ 

ʜʝʛʨʘʜʘʮʠʠ, ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ, 

ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʚʥʝʜʨʝʥʠʝ ʧʨʷʤʦʛʦ 

ʧʦʩʝʚʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʦʩʪʘʥʦʚʠʪʴ ʧʘʜʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ 

ʠ ʧʦʚʳʩʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʚ ʩʠʩʪʝʤʝ 

ʧʦʣʝʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʃʦʙʘʯʝʚʘ ɽ.ʅ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʣʝʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʟʝʨʥʦʚʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʙʠʦʣʦʛʠʟʘʮʠʠ ʠ ʤʠʥʠʤʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ  ʩʚʝʪʣʦ-
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ʧʰʝʥʠʮʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦ ʠʟʫʯʘʝʤʳʤ 
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Assessment of technical characteristics on cultivated grades of winter soft wheat for 

identification of the most productive and qualitative on studied indicators. Due to the essential 

fluctuations of the main characteristics of the grain influencing results of its processing, pay much 

attention to improvement of classification and methods of an assessment of quality at all production 

phases and wheat processings. assessment. Distinctions as wheat and the general requirements to 

finished goods cause need of application of specific processing methods of processing of grain for 

different regions of the country. 
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ɼʣʷ ʟʝʨʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘʰʝʡ ʩʪʨʘʥʳ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʰʝʥʠʮʘ. 

ʇʦʜ ʧʰʝʥʠʮʝʡ ʟʘʥʷʪʦ ʦʢʦʣʦ 50 % ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʙʦʣʝʝ 45 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. ʅʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʝʝ ʫʨʦʞʘʡʥʦʩʪʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʪ. ʝ. 

ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʠʛʦʜʥʦʩʪʴ ʟʝʨʥʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘ ʩʝʤʝʥʥʳʝ, 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ, ʢʦʨʤʦʚʳʝ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʝ ʮʝʣʠ. 

ɺ ʩʚʷʟʠ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʨʥʘ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ, ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʰʝʥʠʮʳ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʚʳʙʦʨ ʧʨʠʟʥʘʢʦʚ, ʢʦʤʧʣʝʢʩʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʠʭ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ [3]. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʤʦʣʴʥʳʭ ʧʘʨʪʠʡ ʧʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʫʞʝ ʥʘ ʭʣʝʙʦʧʨʠʝʤʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʏʪʦʙʳ 

ʧʦʚʳʩʠʪʴ ʚʳʭʦʜ ʤʫʢʠ ʚʳʩʦʢʠʭ ʩʦʨʪʦʚ, ʤʫʢʦʤʦʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʪʦʷʥʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦʤʦʣʘ, ʧʦʚʳʰʘʶʪ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ 

ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʦʪ ʧʨʠʤʝʩʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, 

ʠʩʧʦʣʴʟʫʶʪ ʩʫʭʦʝ ʠ ʤʦʢʨʦʝ ʰʝʣʫʰʝʥʠʝ ʟʝʨʥʘ, ʦʙʨʘʙʦʪʢʫ ʝʛʦ ʚ ʘʧʧʘʨʘʪʘʭ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʥʘ I ʜʨʘʥʦʡ ʩʠʩʪʝʤʝ, ʩʦʢʨʘʱʘʶʪ ʩʭʝʤʫ ʧʦʤʦʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʘ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʆ ʢʘʯʝʩʪʚʝ ʟʝʨʥʘ ʩʫʜʷʪ ʧʦ ʤʥʦʛʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʇʨʠ ʦʮʝʥʢʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʟʝʨʥʘ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʝʛʦ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ, ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʪʦʨʳʭ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʘʟʣʠʯʠʝ ʠʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʂ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʟʝʨʥʘ ʦʪʥʦʩʷʪ ʧʦʢʘʟʘʪʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʘʟʤʝʨʳ, 

ʬʦʨʤʫ  ʠ ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʵʥʜʦʩʧʝʨʤʘ (ʢʨʫʧʥʦʩʪʴ, ʚʳʨʘʚʥʝʥʥʦʩʪʴ) ʠ 

ʧʦʢʘʟʘʪʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʥʜʦʩʧʝʨʤʘ 

(ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ, ʥʘʪʫʨʘ) [2].  

ʋʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʚ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʥʝʨʝʜʢʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʬʝʢʪʦʚ ʫ ʟʝʨʥʘ, 
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ʠʜʫʱʝʛʦ ʥʘ ʭʣʝʙʦʧʝʢʘʨʥʳʡ ʧʦʤʦʣ, ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʥʠʞʝʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʤʫʢʠ 

ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʧʦ ʪʘʢʠʤ ʚʘʞʥʳʤ ʜʣʷ ʭʣʝʙʦʧʝʯʝʥʠʷ, ʢʘʢ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ [4].  

ɺ ʢʨʫʧʥʦʤ ʟʝʨʥʝ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʝ ʵʥʜʦʩʧʝʨʤʘ, ʯʝʤ ʚ ʤʝʣʢʦʤ. ʇʦʤʠʤʦ 

ʩʥʠʞʝʥʠʷ ʜʦʣʠ ʵʥʜʦʩʧʝʨʤʘ ʚ ʤʝʣʢʠʭ ʬʨʘʢʮʠʷʭ ʟʝʨʥʘ ʟʘʤʝʪʥʦ ʚʦʟʨʘʩʪʘʝʪ ʝʛʦ 

ʟʦʣʴʥʦʩʪʴ, ʚ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʦʙʦʣʦʯʝʢ ʵʪʦ ʩʥʠʞʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ, ʩʪʘʥʜʘʨʪʥʦʡ ʧʦ ʟʦʣʴʥʦʩʪʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ï ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʟʝʨʥʘ.  

ʏʝʤ ʢʨʫʧʥʝʝ ʟʝʨʥʦ ʠ ʙʦʣʴʰʝ ʝʛʦ ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ, ʪʝʤ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ 

ʧʨʦʷʚʣʷʶʪʩʷ ʭʨʫʧʢʠʝ ʩʚʦʡʩʪʚʘ, ʠ, ʥʘʦʙʦʨʦʪ, ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʨʫʧʥʦʩʪʠ ʠ 

ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ ʧʣʘʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʫʩʠʣʠʚʘʶʪʩʷ [1].  

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʚʳʷʚʣʝʥʠʝ ʠʟ ʚʦʟʜʝʣʳʚʘʝʤʳʭ  

ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦ ʩʚʦʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ.  

ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʚ ʉʇʂ çʂʨʘʩʥʘʷ ʟʚʝʟʜʘè ʉʫʨʦʚʠʢʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ 2011é2012 ʛʛ., ʚ ʢʦʪʦʨʦʤ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ 

ʧʘʰʥʠ ʦʪʚʝʜʝʥʳ ʧʦʜ ʧʦʩʝʚʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʇʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚ 

ʭʦʟʷʡʩʪʚʝ  ʚʦʟʜʝʣʳʚʘʝʪʩʷ 6 ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ: ɼʦʥʱʠʥʘ, ɼʦʥʩʢʦʡ 

ʩʶʨʧʨʠʟ, ɼʦʥʩʢʦʡ ʤʘʷʢ, ɿʝʨʥʦʛʨʘʜʩʢʘʷ 11, ʇʨʝʩʪʠʞ, ʈʦʩʠʥʢʘ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ  ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ 

ʢʘʬʝʜʨʝ çʊʝʭʥʦʣʦʛʠʷ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩ.-ʭ. ʧʨʦʜʫʢʮʠʠè ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ 

ɻɸʋ.  

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 1.  
 

ʊʘʙʣʠʮʘ 1 - ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʚ  

ʉʇʂ çʂʨʘʩʥʘʷ ʟʚʝʟʜʘè ʉʫʨʦʚʠʢʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʪ/ʛʘ 
 

ʉʦʨʪ 2011  2012  ɺ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ 

ɼʦʥʱʠʥʘ 2.09 1.96 2.03 

ɼʦʥʩʢʦʡ ʩʶʨʧʨʠʟ 2.35 2.36 2.36 

ɼʦʥʩʢʦʡ ʤʘʷʢ 2.10 1.92 2.01 

ɿʝʨʥʦʛʨʘʜʩʢʘʷ 11 2.52 2.42 2.47 

ʇʨʝʩʪʠʞ 2.48 2.34 2.41 

ʈʦʩʠʥʢʘ 2.04 1.98 2.01 

 

ʉʘʤʳʤʠ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ 3 ʩʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ: 

ɿʝʨʥʦʛʨʘʜʩʢʘʷ 11, ʇʨʝʩʪʠʞ, ɼʦʥʩʢʦʡ ʩʶʨʧʨʠʟ. ʀʭ ʫʨʦʞʘʡʥʦʩʪʴ ʚ 2011 ʛʦʜʫ 

ʩʦʩʪʘʚʠʣʘ 2.52; 2.48; 2.35 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 2012 ʛʦʜʫ ï 2.42; 2.34; 2.36 ʪ/ʛʘ.  

ʋʨʦʞʘʡ 2012 ʛʦʜʘ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʫʨʦʞʘʷ 2011 ʛʦʜʘ, ʩʢʘʟʳʚʘʶʪʩʷ ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ ï ʛʦʜ ʙʳʣ ʦʯʝʥʴ ʟʘʩʫʰʣʠʚʳʤ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘ ʚʳʭʦʜ  ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʘʢʠʝ ʢʘʢ ʥʘʪʫʨʘ, ʤʘʩʩʘ 1000 

ʟʝʨʝʥ, ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ, ʚʳʨʘʚʥʝʥʥʦʩʪʴ.  

ʆʪʤʝʯʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʥʘʪʫʨʝ ʟʝʨʥʘ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʦʨʪʦʚ. 

ɺ 2011 ʛʦʜʫ ʥʘʪʫʨʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 715 ʢʛ/ʤ
3
 ʫ ʩʦʨʪʦʚ ɼʦʥʱʠʥʘ ʠ ʈʦʩʠʥʢʘ ʜʦ 
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768 ʢʛ/ʤ
3 
ʫ ʩʦʨʪʘ ɿʝʨʥʦʛʨʘʜʩʢʘʷ 11. ɺ 2012 ʛʦʜʫ ʩʘʤʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ  

ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ʙʳʣʠ ʪʘʢʞʝ ʫ ʩʦʨʪʦʚ ɼʦʥʱʠʥʘ ʠ ʈʦʩʠʥʢʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 710 

ʠ 705 ʢʛ/ʤ
3
. ʉʘʤʳʝ ʚʳʩʦʢʘʷ ʚʳʧʦʣʥʝʥʥʦʩʪʴ ʟʝʨʥʘ ʚ ʵʪʦʤ ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 770 

ʛ/ʣ  ʠ ʦʪʤʝʯʘʣʘʩʴ ʫ ʩʦʨʪʦʚ ɿʝʨʥʦʛʨʘʜʩʢʘʷ 11 ʠ ɼʦʥʩʢʦʡ ʩʶʨʧʨʠʟ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʢʘʟʘʪʝʣʴ ʥʘʪʫʨʳ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʛʦʚʦʨʠʪ ʦ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ ʚʳʭʦʜʝ ʤʫʢʠ, ʢʨʫʧʳ. ʄʝʞʜʫ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʫʱʝʩʪʚʫʝʪ  

ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʯʝʤ ʚʳʰʝ ʥʘʪʫʨʘ, ʪʝʤ ʚʳʰʝ ʚʳʭʦʜ 

ʤʫʢʠ. ʉʘʤʦʝ ʢʨʫʧʥʦʝ ʟʝʨʥʦ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ  ʚ 2011 ʠ 2012 ʛʦʜʘʭ 

ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʫ ʩʦʨʪ ɼʦʥʩʢʦʡ ʩʶʨʧʨʠʟ. ʉʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʤʘʩʩʳ 1000 

ʟʝʨʝʥ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʥʘʙʣʶʜʘʣʩʷ ʫ ʩʦʨʪʘ ɼʦʥʱʠʥʘ ï 26.6 ʛ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ï ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʟʝʨʥʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʢʨʫʧʥʦʩʪʴʶ ʟʝʨʥʘ ʠ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʦʙʲʝʤʥʳʡ ʚʳʭʦʜ ʭʣʝʙʘ 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʦʙʱʘʷ ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʟʝʨʥʘ  ʧʰʝʥʠʮʳ 

ʧʦ ʛʦʜʘʤ ʨʘʟʣʠʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺ 2011 ʛʦʜʫ ʦʥʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 96.2% 

(ʩʦʨʪ ɼʦʥʩʢʦʡ ʩʶʨʧʨʠʟ) ʜʦ 89.10% (ʩʦʨʪ ɼʦʥʱʠʥʘ), ʘ ʚ 2012 ʛʦʜʫ ï ʦʪ 96.40% 

ʩʦʨʪ ʇʨʝʩʪʠʞ) ʜʦ 91.6% (ʩʦʨʪ ɼʦʥʩʢʦʡ ʤʘʷʢ). ʉʘʤʳʝ ʚʳʩʦʢʘʷ ʚʳʨʘʚʥʝʥʥʦʩʪʴ 

ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʪʤʝʯʘʣʘʩʴ ʫ ʪʨʝʭ ʩʦʨʪʦʚ ɼʦʥʩʢʦʡ ʩʶʨʧʨʠʟ, 

ɿʝʨʥʦʛʨʘʜʩʢʘʷ 11, ʇʨʝʩʪʠʞ ï 95.9, 95.6, 95.9 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʨʘʚʥʝʥʥʦʩʪʴ 

ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʩʦʨʪʦʚ ɼʦʥʱʠʥʘ, ɼʦʥʩʢʦʡ ʤʘʷʢ ʠ ʈʦʩʠʥʢʘ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ. 
 

ʊʘʙʣʠʮʘ 2 - ɺʳʨʘʚʥʝʥʥʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ (ʉʇʂ çʂʨʘʩʥʘʷ ʟʚʝʟʜʘè 

ʉʫʨʦʚʠʢʠʥʩʢʦʛʦ ʨʘʡʦʥʘ), % 
 

ɻ
ʦ
ʜ
ʘ

 

ʈʘʟʤʝʨ ʬʨʘʢʮʠʡ 

ʟʝʨʥʘ 
ɼʦʥʱʠʥʘ 

ɼʦʥʩʢʦʡ 

ʩʶʨʧʨʠʟ 

ɼʦʥʩʢʦʡ 

ʤʘʷʢ 

ɿʝʨʥʦʛʨʘʜʩ

ʢʘʷ 11 
ʇʨʝʩʪʠʞ ʈʦʩʠʥʢʘ 

2
0
1
1 

  2
 

0
 

1
 

1
 

ʉʭʦʜ 3.0 0.5 1.2 0.8 0.7 0.9 1.0 

ʉʭʦʜ 2.5 15.9 45.6 40.6 35.2 29.6 22.3 

ʉʭʦʜ 2.0 73.2 50.6 52.1 60.9 65.8 73.2 

ʉʭʦʜ 1.7 8.4 2.0 1.1 2.1 2.9 2.8 

ʇʨʦʭʦʜ 1.7 2.0 0.6 0.4 1.1 0.8 0.7 

ɺʳʨʘʚʥʝʥʥʦʩʪʴ 89.1 96.2 92.0 96.1 95.4 95.5 

2
0
1
2
  ʉʭʦʜ 3.0 0.2 0.9 1.5 0.6 0.7 1.5 

ʉʭʦʜ 2.5 19.0 48.0 23.5 33.3 32.9 23.5 

ʉʭʦʜ 2.0 74.6 47.6 70.1 61.8 63.5 70.1 

ʉʭʦʜ 1.7 4.0 2.5 3.8 3.3 2.2 3.7 

ʇʨʦʭʦʜ 1.7 2.2 1.0 1.1 1.0 0,7 1.2 

ɺʳʨʘʚʥʝʥʥʦʩʪʴ 93.6 95.6 91.6 95.1 96.4 93.6 

ɺʳʨʘʚʥʝʥʥʦʩʪʴ ʚ 

ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ 

91.4 95.9 91.8 95.6 95.9 94.5 

 
ʇʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʚʳʨʘʚʥʝʥʥʦʛʦ ʟʝʨʥʘ ʦʙʱʠʡ ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ ʠ ʝʝ 

ʢʘʯʝʩʪʚʦ ʙʫʜʫʪ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʥʝʚʳʨʘʚʥʝʥʥʦʛʦ ʟʝʨʥʘ. 
ʉʪʝʢʣʦʚʠʜʥʦʩʪʴ ʩʦʨʪʦʚ ɿʝʨʥʦʛʨʘʜʩʢʘʷ 11, ɼʦʥʩʢʦʡ ʩʶʨʧʨʠʟ, ʇʨʝʩʪʠʞ  ʚ 

2011 ʠ 2012 ʛʦʜʘʭ ʜʘʣʘ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 78, 72, 
76%. ʉʦʨʪ ʈʦʩʠʥʢʘ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʩʪʝʢʣʦʚʠʜʥʳʤ ï 64 %, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
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ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʩʦʨʪʘʤʠ. 
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʟʝʨʥʦ ʩʦ ʩʪʝʢʣʦʚʠʜʥʳʤ ʵʥʜʦʩʧʝʨʤʦʤ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ. ʉ ʧʦʥʠʞʝʥʠʝʤ ʩʪʝʢʣʦʚʠʜʥʦʩʪʠ ʟʝʨʥʘ ʤʷʛʢʠʭ 
ʧʰʝʥʠʮ ʚʳʭʦʜ ʢʨʫʧʥʦʡ ʠ ʦʪʯʘʩʪʠ ʩʨʝʜʥʝʡ ʢʨʫʧʦʢ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʤʝʣʢʦʡ ʠ 
ʦʩʦʙʝʥʥʦ ʜʫʥʩʪʘ ʠ ʤʫʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ʆʪʤʝʯʘʣʦʩʴ ʨʘʟʣʠʯʠʝ ʚ ʩʦʜʝʨʞʘʥʠʠ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ, ʢʘʢ ʧʦ ʛʦʜʘʤ, ʪʘʢ 
ʠ ʤʝʞʜʫ ʩʦʨʪʘʤʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ɺ 2011 ʛʦʜʫ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ 
ʫ ʚʩʝʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ 2012 ʛʦʜʫ.  

ʇʦ ʩʚʦʠʤ ʢʘʯʝʩʪʚʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʳʨʘʷ ʢʣʝʡʢʦʚʠʥʘ 
ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʋ ʯʝʪʳʨʝʭ ʩʦʨʪʦʚ: ɼʦʥʩʢʦʡ 
ʩʶʨʧʨʠʟ, ɼʦʥʩʢʦʡ ʤʘʷʢ, ɿʝʨʥʦʛʨʘʜʩʢʘʷ 11 ʠ ʇʨʝʩʪʠʞ ʩʳʨʘʷ ʢʣʝʡʢʦʚʠʥʘ 
ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ II  ʛʨʫʧʧʳ ʢʘʯʝʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ 
çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ï ʩʣʘʙʘʷè. ʋ ʜʚʫʭ ʩʦʨʪʦʚ ɼʦʥʱʠʥʘ ʠ ʈʦʩʠʥʢʘ ʫʧʨʫʛʦ-
ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʢʣʝʡʢʦʚʠʥʳ ʙʳʣʠ ʢʨʘʡʥʝ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ï 
ʢʣʝʡʢʦʚʠʥʘ ʥʝ ʜʝʨʞʘʣʘ ʬʦʨʤʳ, ʙʳʣʘ ʧʣʳʚʫʱʝʡ. 

ʌʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʤʦʣʘ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 3. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʝʨʥʦʚʘʷ ʤʘʩʩʘ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 
ʈʦʩʠʥʢʘ ʠ ɼʦʥʱʠʥʘ ʚ ʤʫʢʫ ʥʝ ʧʝʨʝʨʘʙʘʪʳʚʘʣʠʩʴ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ.  

 ɺ 2011 ʛʦʜʫ ʬʘʢʪʠʯʝʩʢʠʡ ʚʳʭʦʜ ʤʫʢʠ ʫ ʩʦʨʪʦʚ ɼʦʥʩʢʦʡ ʩʶʨʧʨʠʟ ʠ 
ɿʝʨʥʦʛʨʘʜʩʢʘʷ 11 ʧʨʝʚʳʰʘʝʪ ʙʘʟʠʩʥʳʡ ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ ʧʦ ʩʦʨʪʘʤ ʤʫʢʠ ʥʘ 0.4 
ʠ 0.9 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʠʩʪʦʛʦ 
ʵʥʜʦʩʧʝʨʤʘ (ʪʘʙʣ. 3). ɸ ʫ ʩʦʨʪʦʚ ʇʨʝʩʪʠʞ ʠ ɼʦʥʩʢʦʡ ʤʘʷʢ ʬʘʢʪʠʯʝʩʢʠʡ ʚʳʭʦʜ 
ʤʫʢʠ ʥʠʞʝ ʙʘʟʠʩʥʦʛʦ ʥʘ 0.1 ʠ 2.0 %  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 
ʟʝʨʥʦ ʵʪʠʭ ʩʦʨʪʦʚ ʙʦʣʝʝ ʤʝʣʢʦʝ, ʪ. ʝ. ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʳʭʦʜ ʦʪʨʫʙʝʡ. 

 

ʊʘʙʣʠʮʘ 3 - ʌʘʢʪʠʯʝʩʢʠʡ ʚʳʭʦʜ ʤʫʢʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʦʨʪʘʤ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, 

ʚʦʟʜʝʣʳʚʘʝʤʦʡ ʚ ʉʇʂ çʂʨʘʩʥʘʷ ʟʚʝʟʜʘè ʉʫʨʦʚʠʢʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

 

ɺ 2012 ʛʦʜʫ ʢʘʨʪʠʥʘ ʚʳʭʦʜʘ ʤʫʢʠ  ʧʦ ʩʦʨʪʘʤ ʠʟʤʝʥʠʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʌʘʢʪʠʯʝʩʢʠʡ ʚʳʭʦʜ ʤʫʢʠ ʫ ʩʦʨʪʦʚ ɼʦʥʩʢʦʡ ʩʶʨʧʨʠʟ ʠ ɿʝʨʥʦʛʨʘʜʩʢʘʷ 11  ʪʘʢʞʝ 

ʧʨʝʚʳʰʘʝʪ ʙʘʟʠʩʥʳʡ ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ, ʪʦʣʴʢʦ ʥʘ 0.5% ʫ ʢʘʞʜʦʛʦ ʩʦʨʪʘ. 

ʉʥʠʞʝʥʠʝ ʚʳʭʦʜʘ ʤʫʢʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʠʩʥʳʤ, ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʉʦʨʪ 

ɽʜ. 

ʠʟʤʝ-

ʨʝʥʠʷ 

2011 ʛ. 2012 ʛ. ɺ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ 

ʚʳʭʦʜ ʤʫʢʠ 

ʧʦ ʩʦʨʪʘʤ ʚʩʝʛʦ 

ʤʫʢʠ 

ʚʳʭʦʜ ʤʫʢʠ ʧʦ 

ʩʦʨʪʘʤ ʚʩʝʛʦ 

ʤʫʢʠ 

ʚʳʭʦʜ ʤʫʢʠ ʧʦ 

ʩʦʨʪʘʤ ʚʩʝʛʦ 

ʤʫʢʠ ʚʳʩ-

ʰʠʡ 

ʧʝʨ-

ʚʳʡ 

ʚʳʩ-

ʰʠʡ 

ʧʝʨ-

ʚʳʡ 

ʚʳʩ-

ʰʠʡ 

ʧʝʨ- 

ʚʳʡ 

ɼʦʥʩʢʦʡ 

ʩʶʨʧʨʠʟ 

% 25.1 47.3 72.4 25.3 47.2 72.5 25.2 47.25 72.5 

ʪ/ʛʘ 0.58 1.09 1.67 0.59 1.1 1.69 0.59 1.08 1.67 

ɼʦʥʩʢʦʡ 

ʤʘʷʢ 

% 23.8 46.2 70.0 23.2 46.4 69.6 23.5 46.3 69.8 

ʪ/ʛʘ 0.49 0.96 1.45 0.43 0.87 1.3 0.46 0.92 1.37 

ɿʝʨʥʦ-

ʛʨʘʜʩʢʘʷ 11 

% 25.4 47.5 72.9 25.2 47.3 72.5 25.3 47.4 72.7 

ʪ/ʛʘ 0.63 1.17 1.8 0.6  1.13 1.73 0.62 1.15 1.78 

ʇʨʝʩʪʠʞ % 24.8 47.1 71.9 24.7 47.0 71.7 24.75 47.05 71.8 

ʪ/ʛʘ 0.61 1.15 1.76 0.57 1.09 1.66 0.59 1.12 1.71 
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ʫʚʝʣʠʯʝʥʠʷ ʱʫʧʣʦʛʦ ʟʝʨʥʘ  ʫ ʩʦʨʪʦʚ ʇʨʝʩʪʠʞ ʠ ɼʦʥʩʢʦʡ ʤʘʷʢ ʠ ʩʦʩʪʘʚʣʷʝʪ 1.1 

ʠ 0.7 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʟʝʨʥʘ. 

ʋʯʠʪʳʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʉʇʂ çʂʨʘʩʥʘʷ 

ʟʚʝʟʜʘè ʩʥʷʪʴ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʝ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʥʝʚʳʩʦʢʠʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʩʦʨʪʘ ʈʦʩʠʥʢʘ ʠ ɼʦʥʱʠʥʘ ʠ ʟʘ ʩʯʝʪ ʵʪʦʛʦ 

ʫʚʝʣʠʯʠʪʴ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ ʩʦʨʪʦʚ ɿʝʨʥʦʛʨʘʜʩʢʘʷ 11 , ʇʨʝʩʪʠʞ  ʠ ɼʦʥʩʢʦʡ 

ʩʶʨʧʨʠʟ. 
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ɸʚʪʦʨʘʤʠ ʨʘʙʦʪʳ ʧʨʝʜʣʘʛʘʶʪʩʷ ʢ ʚʥʝʜʨʝʥʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ  ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ɹʫʪʦʥ ʠ ʄʠʚʘʣ-ɸʛʨʦ, ʚʣʠʷʶʱʠʭ  ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʙʣʦʥʝʚʦʛʦ ʩʘʜʘ ʚ 
ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʩʧʦʩʦʙ ʦʨʦʰʝʥʠʷ ʥʘ ʣʝʪʥʠʭ, 
ʦʩʝʥʥʠʭ ʠ ʟʠʤʥʠʭ ʩʦʨʪʘʭ ʷʙʣʦʥʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, ɹʫʪʦʥ, ʄʠʚʘʣ-ɸʛʨʦ, ʙʠʦʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ. 
 

PRODUCTIVITY OF THE APPLE -TREE GARDEN AT THE DROP IRRIGATION AND 

USE OF BIOREGULATORS OF GROWTH IN THE CONDITIONS OF LOWER VOLGA 

AREA 

O.V. Kalmykova, E.V. Kalmykova 

The head - doctor of agricultural sciences, professor N.Yu. Petrov 
Volgograd state agrarian university, Volgograd, Russia 

 
By authors of work are offered to introduction in production use of regulators of growth the 

Bud and Mival-Agro influencing productivity of an apple-tree garden in a sukhostepny zone of the 
Volgograd region and a progressive way of an irrigation on summer, autumn and winter grades of an 
apple-tree. 

Key words: drop irrigation, Bud, Mival-Agro, growth bioregulators. 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʧʣʦʜʦʨʦʜʥʳʭ 
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ʧʦʯʚ, ʪʝʧʣʘ ʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʧʣʦʜʦʚʳʝ 

ʢʫʣʴʪʫʨʳ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʨʦʜ. ʉʘʤʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ  ʧʣʦʜʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʷʙʣʦʥʷ. ʅʘ ʜʦʣʶ ʷʙʣʦʥʠ 

ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʧʣʦʱʘʜʝʡ ʧʦʜ ʩʘʜʘʤʠ, ʪʘʢ ʢʘʢ ʷʙʣʦʢʠ 

ʧʨʝʚʦʩʭʦʜʷʪ ʜʨʫʛʠʝ ʧʣʦʜʳ ʧʦ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʩʪʠ ʠ ʣʸʞʢʦʩʪʠ, ʦʯʝʥʴ ʚʢʫʩʥʳ ʠ 

ʧʦʣʝʟʥʳ [2]. 

ɺ ʫʩʣʦʚʠʷʭ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ 

ʧʨʦʷʚʣʷʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ ï ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ, ʟʘʩʫʭʠ ʠ ʩʫʭʦʚʝʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʩʪʘʪʦʯʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚʣʘʛʦʡ ʠ ʦʩʣʘʙʣʝʥʥʦʤʫ ʧʦʛʣʦʱʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʠʟ ʧʦʯʚʳ ʢʦʨʥʷʤʠ ʜʝʨʝʚʴʝʚ.  

ʆʪʩʫʪʩʪʚʠʝ ʦʩʘʜʢʦʚ ʚ ʥʘʠʙʦʣʝʝ ʞʘʨʢʠʝ ʣʝʪʥʠʝ ʤʝʩʷʮʳ, ʚʳʩʦʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʥʠʟʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 

ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ  

ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʦʨʦʰʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʚʝʜʝʥʠʷ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʚʦʛʦ ʩʘʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʨʘʚʠʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʩʦʜʝʨʞʘʥʠʷ ʧʦʯʚʳ ʠ 

ʫʜʦʙʨʝʥʠʶ ʪʘʢʞʝ  ʠʩʢʫʩʩʪʚʝʥʥʦʝ  ʦʨʦʰʝʥʠʝ.  

ʆʨʦʰʝʥʠʝ ʩʘʜʦʚ ï ʵʪʦ ʥʝʦʪʲʝʤʣʝʤʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʢʫʣʴʪʫʨʝ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʅʠʞʥʝʤ ʇʦʚʦʣʞʴʝ. ʆʥʦ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʣʫʯʰʝʤʫ ʨʦʩʪʫ, ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʣʦʜʦʚʳʭ 

ʥʘʩʘʞʜʝʥʠʡ. 

ɺʘʞʥʳʤ ʨʝʟʝʨʚʦʤ ʨʘʟʚʠʪʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʢʦʥʦʤʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʦʨʦʰʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʦʚ ʧʦʣʠʚʘ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚ    ʨʘʟʚʠʪʠʷ    ʦʨʦʰʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʘʧʝʣʴʥʳʡ ʩʧʦʩʦʙ ʧʦʣʠʚʘ. 

ʂʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʠʚʘ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ 

ʨʫʙʝʞʦʤ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ 

ʨʝʞʠʤ ʚ ʧʦʯʚʝʥʥʦʤ ʩʣʦʝ, ʩʦʭʨʘʥʠʪʴ ʝʛʦ ʩʪʨʫʢʪʫʨʫ, ʫʣʫʯʰʠʪʴ ʘʵʨʘʮʠʶ, ʪʦ ʝʩʪʴ 

ʦʙʝʩʧʝʯʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʜʣʷ ʨʘʩʪʝʥʠʡ ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ. 

ʂʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʪʝʢʘʥʠʷ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʯʚʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʣʠʚʥʦʡ ʚʦʜʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʥʘ ʚʩʝʭ 

ʦʧʝʨʘʮʠʷʭ. 

ɺʦʜʘ ï ʚʘʞʥʘʷ ʯʘʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

80é85% ʝʛʦ ʚʝʩʘ. ʇʣʦʜʦʚʦʤʫ ʜʝʨʝʚʫ, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʭʦʨʦʰʠʡ ʫʨʦʞʘʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ. 

ʉʪʝʧʝʥʴ ʫʛʥʝʪʝʥʠʷ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʦʪ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ ʚ ʧʦʯʚʝ 

ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʵʪʦʛʦ ʬʘʢʪʦʨʘ. ʏʪʦʙʳ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʘʜʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʨʝʛʫʣʠʨʦʚʘʪʴ 
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ʚʦʜʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ.  

ɺ ʩʚʷʟʠ ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʠ 

ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʘʙʠʦʪʠʯʝʩʢʠʤ ʠ ʙʠʦʪʠʯʝʩʢʠʤ 

ʧʦʚʨʝʞʜʘʶʱʠʤ ʬʘʢʪʦʨʘʤ [3]. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʧʦʣʫʯʠʣʘ ʨʷʜ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʪʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ 

ʩʧʦʩʦʙʦʤ ʫʧʨʘʚʣʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ ʧʣʦʜʦʚʦʜʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. 

ʆʥʠ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ, ʪʘʢ ʢʘʢ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ 

ʧʦʚʳʰʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ, ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ, 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʆʥʠ ʪʘʢʞʝ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʟʘʩʫʭʦ- ʠ 

ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʠʤʤʫʥʠʪʝʪʘ, 

ʩʥʠʞʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʚʳʨʘʱʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʚʣʠʷʶʪ ʥʘ  ʝʝ ʩʦʭʨʘʥʥʦʩʪʴ [1]. 

ʈʘʟʚʠʪʠʝ ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʚ ʫʩʣʦʚʠʷʭ ʅʠʞʥʝʛʦ 

ʇʦʚʦʣʞʴʷ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʦʨʦʰʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʚ 2011é2012 ʛʛ. ʚ 

ʢʦʣʭʦʟʝ çɿʘʚʝʪʳ ʃʝʥʠʥʘè ʆʢʪʷʙʨʴʩʢʦʛʦ ʨʘʡʦʥʘ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʦʧʳʪʳ ʩ ʮʝʣʴʶ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʷʙʣʦʥʝʚʦʛʦ ʩʘʜʘ 

(ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ), ʫʯʠʪʳʚʘʶʱʠʭ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʨʝʚʴʝʚ ʨʘʟʣʠʯʥʦʛʦ ʩʨʦʢʘ 

ʧʦʪʨʝʙʣʝʥʠʷ ʧʣʦʜʦʚ ʧʨʠ ʫʩʪʦʡʯʠʚʦʤ ʨʦʩʪʝ ʧʣʦʜʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  

ʉʘʜ  ʙʳʣ ʟʘʣʦʞʝʥ  ʚ 2005 ʛʦʜʫ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ 6ʭ4 ʤ ʩ ʛʫʩʪʦʪʦʡ 

ʩʪʦʷʥʠʷ 416 ʜʝʨʝʚʴʝʚ ʥʘ 1 ʛʝʢʪʘʨ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. 

ʀʩʩʣʝʜʦʚʘʣʠ ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ ʷʙʣʦʥʠ ʣʝʪʥʝʛʦ, 

ʦʩʝʥʥʝʛʦ ʠ ʟʠʤʥʝʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ:  

1. ʄʝʣʙʘ ʠ ʉʪʘʨʢ ʕʨʣʠʝʩʪ;  

2. ʄʝʢʠʥʪʦʰ ʠ ʃʦʨʜ ʃʘʤʙʫʨʥʝ; 

3.  ʉʝʚʝʨʥʳʡ ʉʠʥʘʧ ʠ ɻʘʣʘ. 

ɹʠʦʨʝʛʫʣʷʪʦʨʳ  ʨʦʩʪʘ ï ʚʪʦʨʦʡ ʠʟʫʯʘʝʤʳʡ ʬʘʢʪʦʨ. 

ʊʨʝʪʠʡ ʠʟʫʯʘʝʤʳʡ ʬʘʢʪʦʨ, ʚʦʜʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ, ʠʩʩʣʝʜʦʚʘʣʩʷ ʧʦ ʜʚʫʤ 

ʚʘʨʠʘʥʪʘʤ ʩ ʧʨʝʜʧʦʣʠʚʥʳʤ ʧʦʨʦʛʦʤ ʚʣʘʞʥʦʩʪʠ 70é70é70% ʅɺ ʠ 

70é80é80% ʅɺ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʘʨʠʘʥʪʘ ʩ ʧʨʝʜʧʦʣʠʚʥʳʤ ʧʦʨʦʛʦʤ ʚʣʘʞʥʦʩʪʠ 

70é70é70% ʅɺ ʩʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 4000 ʤ
3
/ʛʘ, ʚ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ ʧʦʪʨʝʙʦʚʘʣʦʩʴ  ʧʨʦʚʝʩʪʠ 21 ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʦʣʠʚ ʥʦʨʤʦʡ 150 ʤ
3
/ʛʘ. 

ʉʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 

ʨʝʞʠʤʘ ʩʦʩʪʘʚʠʣʦ 4800 ʤ
3
/ʛʘ, ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʧʦʪʨʝʙʦʚʘʣʦʩʴ  ʧʨʦʚʝʩʪʠ 27 

ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʦʣʠʚʦʚ ʥʦʨʤʦʡ 150 ʤ
3
/ʛʘ). 
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ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʦʧʳʪʝ ʙʠʦʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ 
 

ɹʠʦʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ ɹʫʪʦʥ, ʇ ʄʠʚʘʣ-ɸʛʨʦ, ʂʈʇ 

ɼʝʡʩʪʚʫʶʱʝʝ 

ʚʝʱʝʩʪʚʦ 

20 ʛ/ʢʛ ʛʠʙʙʝʨʝʣʣʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʥʘʪʨʠʝʚʳʝ ʩʦʣʠ 

760+190 ʛ/ʢʛ ʦʨʪʦʢʨʝʟʦʢʩʠʫʢʩʫʩʥʦʡ 

ʢʠʩʣʦʪʳ ʪʨʠʵʪʘʥʦʣʘʤʤʦʥʠʝʚʘʷ ʩʦʣʴ 

+ 1-ʭʣʦʨʤʝʪʠʣʩʠʣʦʪʨʘʥ 

ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ 1-ʝ ʦʧʨʳʩʢʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ 

ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ, 2-ʝ - ʯʝʨʝʟ 7 

ʩʫʪʦʢ, 3-ʝ - ʯʝʨʝʟ 30 ʩʫʪʦʢ 

ʦʧʨʳʩʢʠʚʘʣʠ ʚ ʬʘʟʝ çʨʳʭʣʦʛʦ 

ʙʫʪʦʥʘè ʠ çʩʤʳʢʘʥʠʷ 

ʯʘʰʝʣʠʩʪʠʢʦʚè. 

ʅʦʨʤʘ ʨʘʩʭʦʜʘ   

ʧʨʝʧʘʨʘʪʘ 

2 ʛ/2 ʣ ʚʦʜʳ 20 ʛ/ʛʘ 

ʈʘʩʭʦʜ ʨʘʙʦʯʝʛʦ 

ʨʘʩʪʚʦʨʘ 

3 ʣ ʥʘ ʧʣʦʜʦʥʦʩʷʱʝʝ ʜʝʨʝʚʦ 1000 ʣ/ʛʘ 

 

ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʢʘʰʪʘʥʦʚʳʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ. ʉʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 2.04é2.31%. ʇʦʯʚʳ ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʳ ʢʘʣʠʝʤ, 

ʧʦʛʣʦʱʝʥʥʳʡ ʥʘʪʨʠʡ ʨʘʚʝʥ 2.28% ʦʪ ʩʫʤʤʳ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ. ʇʦʯʚʳ 

ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝ ʟʘʩʦʣʝʥʳ, ʨʅ = 7.2. ʉʣʦʞʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʦʪ 

ʩʨʝʜʥʝ ʫʧʣʦʪʥʝʥʥʦʛʦ, ʯʪʦ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʦ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʣʦʜʦʚʳʭ 

ʜʝʨʝʚʴʝʚ. 

ʇʦ ʚʩʝʤ ʩʦʨʪʘʤ ʜʝʨʝʚʴʝʚ ʷʙʣʦʥʠ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʘ 

ʚʘʨʠʘʥʪʝ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʧʨʝʜʧʦʣʠʚʥʦʛʦ ʧʦʨʦʛʘ ʚʣʘʞʥʦʩʪʠ 70é80% ʅɺ.  

ʇʨʠʤʝʥʝʥʠʝ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʦʙʫʩʣʦʚʠʣʦ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʘʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʮʚʝʪʢʦʚʳʭ ʧʦʯʝʢ ʠ 

ʮʚʝʪʢʦʚ, ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʣʦʜʦʚ.  

ʋʨʦʞʘʡʥʦʩʪʴ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʘ ʥʠʞʝ ʠʟ-ʟʘ ʤʝʥʴʰʝʡ 

ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʧʣʦʜʦʚ ʷʙʣʦʥʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʧʘʚʰʠʭ ʷʙʣʦʢ ʧʨʠ 

ʩʥʠʞʝʥʠʠ ʧʨʝʜʧʦʣʠʚʥʦʛʦ ʧʦʨʦʛʘ ʚʣʘʞʥʦʩʪʠ ʜʦ 70é70é70% ʅɺ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘ ʧʝʨʠʦʜ 2011é2012 ʛʛ. ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʜʘʥʥʳʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʷʙʣʦʥʝʚʦʛʦ ʩʘʜʘ (ʪʘʙʣ. 2).  
 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʷʙʣʦʥʠ 

ʚ ʩʨʝʜʥʝʤ ʟʘ 2011é2012 ʛʛ., ʪ/ʛʘ 
 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ ʂʦʥʪʨʦʣʴ ɹʫʪʦʥ ʄʠʚʘʣ-ɸʛʨʦ 

70é70é70%, ʅɺ 

ʃʝʪʥʠʝ ʩʦʨʪʘ 
ʄʝʣʙʘ 21.6 23.5 24.6 

ʉʪʘʨʢ ʕʨʣʠʝʩʪ 22.6 25.6 26.7 

ʆʩʝʥʥʠʝ ʩʦʨʪʘ 
ʄʝʢʠʥʪʦʰ 25.5 28.3 29.1 

ʃʦʨʜ ʃʘʤʙʫʨʥʝ 27.6 29.4 30.7 

ɿʠʤʥʠʝ ʩʦʨʪʘ 
ʉʝʚʝʨʥʳʡ ʉʠʥʘʧ 27.2 29.8 30.6 

ɻʘʣʘ 28.9 30.2 32.6 

70é80é80%, ʅɺ 

ʃʝʪʥʠʝ ʩʦʨʪʘ 
ʄʝʣʙʘ 22.5 25.3 25.9 

ʉʪʘʨʢ ʕʨʣʠʝʩʪ 23.8 26.9 26.3 

ʆʩʝʥʥʠʝ ʩʦʨʪʘ 
ʄʝʢʠʥʪʦʰ 26.5 29.6 30.5 

ʃʦʨʜ ʃʘʤʙʫʨʥʝ 27.7 30.2 31.8 

ɿʠʤʥʠʝ ʩʦʨʪʘ 
ʉʝʚʝʨʥʳʡ ʉʠʥʘʧ 28.8 30.1 32.6 

ɻʘʣʘ 29.8 31.9 33.2 
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ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ  ʩʦʚʤʝʩʪʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʧʨʝʜʧʦʣʠʚʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʜʦ 

70é80é80% ʅɺ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʧʣʦʜʦʚ ʷʙʣʦʥʠ ʚʩʝʭ 

ʩʨʦʢʦʚ ʩʦʟʨʝʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʣʝʪ.  

ʅʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʨʝʛʫʣʷʪʦʨʘ 

ʨʦʩʪʘ ʄʠʚʘʣ-ɸʛʨʦ. ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʨʝʚʴʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʟʠʤʥʝʛʦ 

ʩʦʨʪʘ ɻʘʣʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ ʄʠʚʘʣ-ɸʛʨʦ ʧʦʢʘʟʘʣʠ 

ʥʘʠʚʳʩʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ï 33.2 ʪ/ʛʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʦʩʝʥʥʝʛʦ ʩʦʨʪʘ ʃʦʨʜ 

ʃʘʤʙʫʨʥʝ ʩʦʩʪʘʚʠʣʘ  31.8 ʪ/ʛʘ, ʣʝʪʥʝʛʦ ʩʦʨʪʘ ʉʪʘʨʢ ʕʨʣʠʝʩʪ ï 26.3 ʪ/ʛʘ. 
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ɺʃʀʗʅʀɽ ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ ʅɸ 

ɿɸʉʋʍʆʋʉʊʆʁʏʀɺʆʉʊʔ ɹʀʆʊʀʇʆɺ ʋ ʗʈʆɺʆʁ ʇʐɽʅʀʎʓ ɺ 

ʇʈɽɼɹɸʁʂɸʃʔɽ 
ʅ.ʅ. ʂʣʠʤʝʥʢʦ, ʀ.ʅ. ɸʙʨʘʤʦʚʘ, ʉ.ɺ. ʇʦʣʦʚʠʥʢʠʥʘ, ɺ.ɺ. ʇʘʨʳʛʠʥ,  

ɽ.ʅ. ʂʫʟʥʝʮʦʚʘ, ʀ.ʕ. ʀʣʣʠ 
 

ʀʨʢʫʪʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
 

ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʇʨʝʜʙʘʡʢʘʣʴʷ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʟʘʨʦʜʳʰʘ ʟʝʨʥʦʚʢʠ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ  ʥʘ ʚʳʷʚʣʝʥʠʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ. ɹʠʦʪʠʧʳ ʩʦʨʪʦʚ ʊʫʣʫʥʩʢʘʷ 12 ʠ ɸʥʛʘʨʘ 86 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʪʝʧʣʘ ʠʤʝʶʪ ʜʠʩʧʨʦʧʦʨʮʠʶ  ʚ ʨʘʟʚʠʪʠʠ ʦʪʜʝʣʴʥʳʭ 

ʪʢʘʥʝʡ ʟʘʨʦʜʳʰʘ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ 

ʚʳʜʝʣʝʥʥʳʭ ʙʠʦʪʠʧʦʚ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʗʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʟʝʨʥʦʚʢʘ, ʢʦʣʝʦʧʪʠʣʝ, ʱʠʪʦʢ, ʟʘʨʦʜʳʰʝʚʳʝ ʢʦʨʥʠ. 
 

INFLUENCE OF CLIMATIC CONDITIONS OF DROUGHT RESISTANCE BIOTYPES 

AT SPRING WHEAT IN PREDBAIKALIA  

N.N. Klimenko, I.N. Abramova, S.V. Polovinkina, V.V. Parygin,  

E.N. Kuznetsova, I.E. Illy  

Irkutsk State Academy of Agriculture, Irkutsk, Russia  

 

The paper shows influence of unfavorable climatic conditions Predbaikalia during the 

formation of the morphological structures of the embryo grains of spring wheat at identifying 

drought resistance. Biotypes of varieties Tulunskaya 12 and Angara 86 were formed in the deficit of 

heat are the imbalance in the development of certain of tissues of the embryo. The given researches 

make it possible to use the potential of the selected biotypes in breeding practice to create drought 

resistant varieties. 

Key words: Spring wheat, weevil, coleoptile, scutellum, embryonic roots. 
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ʇʰʝʥʠʮʘ ï ʚʘʞʥʝʡʰʘʷ ʟʝʨʥʦʚʘʷ ʢʫʣʴʪʫʨʘ, ʩʥʘʙʞʘʶʱʘʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ 

ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʥʘʩʝʣʝʥʠʷ ʟʝʤʥʦʛʦ ʰʘʨʘ. ɺʦʟʜʝʣʳʚʘʥʠʝ ʧʰʝʥʠʮʳ ʚʦʟʤʦʞʥʦ ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʧʣʦʚʦʛʦ, ʩʚʝʪʦʚʦʛʦ ʠ ʧʦʯʚʝʥʥʦʛʦ ʨʝʞʠʤʦʚ. ʆʜʥʦʡ ʠʟ 

ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʇʨʝʜʙʘʡʢʘʣʴʷ 

ʷʚʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ ʧʦ ʤʝʩʷʮʘʤ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 

ʨʘʩʪʝʥʠʡ. ɺʣʘʛʦʜʝʬʠʮʠʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ, ʥʘʯʠʥʘʷ ʦʪ 

ʧʦʩʝʚʘ ʠ ʜʦ ʬʘʟʳ ʢʫʱʝʥʠʷ, ʪʦ ʝʩʪʴ ʥʘ ʶʚʝʥʠʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ, 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʝʡʩʪʚʠʶ ʟʘʩʫʭʠ. ʇʦʩʣʝ ʬʘʟʳ ʢʫʱʝʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʩʪʝʙʣʝʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʨʘʟʚʠʪʠʝ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, ʢʦʪʦʨʦʝ ʧʝʨʝʭʦʜʠʪ ʚ ʬʘʟʳ 

ʮʚʝʪʝʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ. ʂʘʣʝʥʜʘʨʥʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʶʣʴ, 

ʘʚʛʫʩʪ ʠ ʩʝʥʪʷʙʨʴ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʇʨʝʜʙʘʡʢʘʣʴʝ ʚʳʧʘʜʘʝʪ ʦʩʥʦʚʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʣʝʪʥʠʭ ʦʩʘʜʢʦʚ, ʦʢʦʣʦ 50% ʠ ʨʘʩʪʝʥʠʷ ʧʦʧʘʜʘʶʪ ʚ ʫʩʣʦʚʠʷ 

ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʇʨʝʜʙʘʡʢʘʣʴʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʝʱʝ ʠ ʚ ʪʦʤ, ʯʪʦ ʟʜʝʩʴ ʨʘʥʦ ʥʘʩʪʫʧʘʶʪ ʧʝʨʚʳʝ ʟʘʤʦʨʦʟʢʠ, ʢʦʪʦʨʳʝ 

ʯʘʱʝ ʚʩʝʛʦ ʦʪʤʝʯʘʶʪʩʷ ʚ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʟʘʨʦʜʳʰʘ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ 

ʚʝʩʴ ʧʝʨʠʦʜ ʵʤʙʨʠʦʛʝʥʝʟʘ ʧʨʦʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʪʝʧʣʘ. 

ʀʟ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʧʰʝʥʠʮʳ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ 

ʚ ʫʩʣʦʚʠʷʭ ʇʨʝʜʙʘʡʢʘʣʴʷ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʪʨʝʤʷ ʧʨʦʛʨʘʤʤʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʡ ʟʘʩʫʭʝ; 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʠʟʙʳʪʦʯʥʦʤʫ ʧʝʨʝʫʚʣʘʞʥʝʥʠʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʠʟʢʦʡ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʨʥʦʚʢʠ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʚʥʫʪʨʠʩʦʨʪʦʚʳʭ ʙʠʦʪʠʧʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚ ʧʝʨʠʦʜ ʵʤʙʨʠʦʛʝʥʝʟʘ, ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʇʨʝʜʙʘʡʢʘʣʴʷ.  

ɺ ʨʷʜʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʪʝʧʣʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʛʥʝʪʝʥʠʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʟʘʨʦʜʳʰʘ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ 

ʶʚʝʥʠʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ.  

ɺ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʦʣʦʞʝʥ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʰʠʤ ʢʦʣʣʝʢʪʠʚʦʤ 

ʩʧʦʩʦʙ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʥʘ ʚʥʫʪʨʠʩʦʨʪʦʚʳʝ ʙʠʦʪʠʧʳ [2] 

ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʷʚʠʪʴ ʦʩʦʙʠ, ʛʝʥʦʪʠʧʳ ʢʦʪʦʨʳʭ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʫʨʦʚʥʶ 

ʘʜʘʧʪʘʮʠʠ ʧʨʦʨʦʩʪʢʦʚ ʩʝʤʷʥ ʢ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʡ ʟʘʩʫʭʝ.  

ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ ʩʦʨʪʦʚ ʥʘ ʙʠʦʪʠʧʳ ʥʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʥʘʰʝʤ ʢʦʣʣʝʢʪʠʚʝ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʜʚʘ 

ʩʦʨʪʘ ʤʷʛʢʦʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʠ ʊʫʣʫʥʩʢʘʷ 12 ʠ ɸʥʛʘʨʘ 86. 

ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʩʝʤʝʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʭ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʙʠʦʪʠʧʳ ʚ ʨʘʩʪʚʦʨʝ 

ʩʘʭʘʨʦʟʳ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʈʘʟʜʝʣʠʪʝʣʴʥʳʝ ʨʘʩʪʚʦʨʳ ʩʘʭʘʨʦʟʳ 

ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʧʣʦʪʥʦʩʪʠ ʩ ʰʘʛʦʤ ʚ 10 ʝʜʠʥʠʮ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʢʘʞʜʳʡ ʠʟ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʥʘʤ ʫʜʘʣʦʩʴ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʝʤʴ ʙʠʦʪʠʧʦʚ.  

ɺ ʩʝʨʠʠ ʚʳʧʦʣʥʝʥʥʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʥʠʟʢʘʷ 
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ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʝʨʠʦʜ ʵʤʙʨʠʦʛʝʥʝʟʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʛʥʝʪʘʝʪ 

ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʟʘʨʦʜʳʰʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʦʣʝʦʧʪʠʣʝ ʠ ʢʦʨʝʥʴ 

ʫʛʥʝʪʘʶʪʩʷ ʥʘ 14 %.  

ʀʟʫʯʝʥʠʝ ʩʪʝʧʝʥʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʟʘʨʦʜʳʰʘ ʫ ʙʠʦʪʠʧʦʚ ʩʦʨʪʘ 

ʊʫʣʫʥʩʢʘʷ 12 ʧʦʢʘʟʘʣʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʙʠʦʪʠʧʦʚ, ʢ ʥʠʟʢʦʡ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʩʦʩʪʘʚʠʣʦ ʯʝʪʳʨʝ (ʧʝʨʚʳʡ, ʚʪʦʨʦʡ, ʯʝʪʚʝʨʪʳʡ ʠ 

ʰʝʩʪʦʡ), ʘ ʫ ʩʦʨʪʘ ɸʥʛʘʨʘ 86 ʦʢʘʟʘʣʦʩʴ ʪʨʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʙʠʦʪʠʧʘ (ʧʝʨʚʳʡ, 

ʪʨʝʪʠʡ ʠ ʯʝʪʚʝʨʪʳʡ).  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʩʪʝʙʣʝʚʳʭ ʦʨʛʘʥʦʚ ʟʘʨʦʜʳʰʘ 

ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʘ ʧʦʢʘʟʘʪʝʣʠ 

ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʪʢʘʥʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, 

ʨʘʩʪʝʥʠʷ ʧʝʨʚʦʛʦ ʙʠʦʪʠʧʘ ʩʦʨʪʘ ʊʫʣʫʥʩʢʘʷ 12 (ʨʠʩ. ɸ1) ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʢʣʘʩʩʫ ʩʨʝʜʥʝʨʘʥʥʠʭ, ʪʘʢ ʢʘʢ ʫ ʥʝʛʦ ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʙʳʣ ʨʘʟʚʠʪ ʢʦʣʝʦʧʪʠʣʝ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʵʪʠʭ ʨʘʩʪʝʥʠʡ, 

ʪʦ ʫ ʥʠʭ ʙʳʣʠ ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ, ʵʧʠʙʣʘʩʪ ʠ ʱʠʪʦʢ, 

ʢʦʪʦʨʳʝ ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʨʪʘ ʥʘ 16, 10 ʠ 9 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʨʘʩʪʝʥʠʡ ʜʘʥʥʦʛʦ ʙʠʦʪʠʧʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʦʝ ʫʛʥʝʪʝʥʠʝ ʨʘʟʚʠʪʠʷ 

ʢʦʣʝʦʨʠʟʳ. ʈʘʩʪʝʥʠʷ ʚʪʦʨʦʛʦ ʙʠʦʪʠʧʘ ʵʪʦʛʦ ʞʝ ʩʦʨʪʘ ʤʦʞʥʦ ʪʘʢʞʝ ʦʪʥʝʩʪʠ ʢ 

ʢʘʪʝʛʦʨʠʠ ʩʨʝʜʥʝʨʘʥʥʠʭ ʩ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʢʦʣʝʦʧʪʠʣʝ ʠ ʧʝʨʚʦʛʦ 

ʣʠʩʪʘ.  
 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʟʚʠʪʠʝ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʟʘʨʦʜʳʰʘ ʫ ʙʠʦʪʠʧʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 

ʊʫʣʫʥʩʢʘʷ 12. ɸ ï ʩʦʨʪ ʊʫʣʫʥʩʢʘʷ 12; ɸ1, ɸ2 ï ʥʦʤʝʨ ʙʠʦʪʠʧʘ ʩʦʨʪʘ; * - ʨʘʟʣʠʯʠʷ 

ʜʦʩʪʦʚʝʨʥʳ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p Ò 0.05. 
 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʙʠʦʪʠʧʦʤ ʫ ʚʪʦʨʦʛʦ ʙʠʦʪʠʧʘ (ʨʠʩ. ɸ2)  ʪʘʢ ʞʝ 

ʩʦʭʨʘʥʠʣʘʩʴ ʫʛʥʝʪʝʥʥʦʩʪʴ ʢʦʣʝʦʨʠʟʳ, ʥʦ ʦʥʘ ʙʳʣʘ ʚʳʨʘʞʝʥʘ ʩʠʣʴʥʝʝ, ʯʝʤ ʫ 

ʧʝʨʚʦʛʦ ʙʠʦʪʠʧʘ.   

ɸʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʘʟʚʠʪʠʶ ʪʢʘʥʝʡ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʫ ʯʝʪʚʝʨʪʦʛʦ ʠ ʰʝʩʪʦʛʦ ʙʠʦʪʠʧʘ 

ʵʪʦʛʦ ʞʝ ʩʦʨʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʩʦʨʪʘ ʊʫʣʫʥʩʢʘʷ 12 ʠʟ ʩʝʤʠ ʧʦʣʫʯʝʥʥʳʭ ʙʠʦʪʠʧʦʚ ʫ 

ʯʝʪʳʨʝʭ ʙʠʦʪʠʧʦʚ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʢʘʥʝʡ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ 
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͙͙ͨͪͤ͊͘͟ ͔͙ͫͦͪͦͫͨͦͫͭ͟͡ 

ʧʨʠʟʥʘʢʠ  ͘ ͊ͫͯͻ͚ͦͯͫͭͦ;͙͍͙ͦͫͭ 
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ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ, ʠ ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʧʨʘʢʪʠʢʝ, ʧʨʠ ʧʦʜʙʦʨʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ.  

ʋ ʜʨʫʛʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʦʨʪʘ ɸʥʛʘʨʘ 86 ʩʪʝʧʝʥʴ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʫ 

ʧʝʨʚʦʛʦ ʙʠʦʪʠʧʘ (ʨʠʩ. ɺ1) ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʦʡ, ʵʧʠʙʣʘʩʪʦʤ, ʱʠʪʢʦʤ ʠ ʝʛʦ ʧʨʦʚʦʜʷʱʝʡ ʪʢʘʥʴʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 17, 

14, 10 ʠ 19 %. ɽʜʠʥʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʙʠʦʪʠʧʘ ï ʩʣʘʙʦ ʨʘʟʚʠʪʘʷ 

ʢʦʣʝʦʨʠʟʘ. ʇʦ ʧʨʠʟʥʘʢʘʤ  ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʨʘʩʪʝʥʠʡ ʵʪʦʪ ʙʠʦʪʠʧ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʢ ʨʘʥʥʝʩʧʝʣʳʤ, ʪʘʢ ʢʘʢ ʫ ʥʝʛʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ ʢʦʣʝʦʧʪʠʣʝ, ʝʛʦ ʧʨʦʚʦʜʷʱʘʷ 

ʪʢʘʥʴ ʠ ʧʝʨʚʳʡ ʣʠʩʪ. ʕʪʠ ʪʨʠ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʥʪʨʦʣʴ ʥʘ 8, 18 ʠ 13% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʋ ʯʝʪʚʝʨʪʦʛʦ ʙʠʦʪʠʧʘ (ʨʠʩ. ɺ4) ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʠ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʷ, ʪʦ 

ʝʩʪʴ ʨʘʩʪʝʥʠʷ ʵʪʦʛʦ ʙʠʦʪʠʧʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ ʨʘʥʥʝʩʧʝʣʳʭ, 

ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. 
 

 
ʈʠʩʫʥʦʢ 2 ï ʈʘʟʚʠʪʠʝ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʟʘʨʦʜʳʰʘ ʫ ʙʠʦʪʠʧʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 

ɸʥʛʘʨʘ 86. ɺ ï ʩʦʨʪ ɸʥʛʘʨʘ 86; ɺ1, ɺ4 ï ʥʦʤʝʨ ʙʠʦʪʠʧʘ ʩʦʨʪʘ; * - ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ 

ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p Ò 0,05. 

 

ɸʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʘʟʚʠʪʠʶ ʪʢʘʥʝʡ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʫ ʨʘʩʪʝʥʠʡ ʪʨʝʪʴʝʛʦ ʙʠʦʪʠʧʘ 

ʵʪʦʛʦ ʞʝ ʩʦʨʪʘ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʠʭ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʩʣʘʙʦ ʨʘʟʚʠʪʘʷ 

ʧʨʦʚʦʜʷʱʘʷ ʪʢʘʥʴ, ʢʘʢ ʢʦʣʝʦʧʪʠʣʝ, ʪʘʢ ʠ ʱʠʪʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʩʦʨʪʘ ɸʥʛʘʨʘ 86 ʠʟ ʩʝʤʠ ʧʦʣʫʯʝʥʥʳʭ ʙʠʦʪʠʧʦʚ ʫ ʪʨʝʭ 

ʙʠʦʪʠʧʦʚ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʢʘʥʝʡ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʘ, ʠ ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʧʨʘʢʪʠʢʝ, ʧʨʠ ʧʦʜʙʦʨʝ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ. 

ʆʩʪʘʣʴʥʳʝ ʙʠʦʪʠʧʳ ʫ ʦʙʦʠʭ ʩʦʨʪʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʧʨʘʢʪʠʢʝ, ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʦʙʣʘʜʘʶʪ ʧʨʠʟʥʘʢʘʤʠ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʇʦʣʥʦʤʦʯʥʦʚ ɸ.ɺ. ʗʨʦʚʘʷ ʧʰʝʥʠʮʘ ʇʨʝʜʙʘʡʢʘʣʴʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ / ɸ.ɺ. ʇʦʣʥʦʤʦʯʥʦʚ, ʀ.ʕ. ʀʣʣʠ, ʀ.ɸ. ʂʨʫʪʠʢʦʚ. - ʀʨʢʫʪʩʢ: 
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ʧʨʠʟʥʘʢʠ ʩʢʦʨʦʩʧʝʣʦʩʪʠ 

ʧʨʠʟʥʘʢʠ ͊ͫͯ͘ͻ͚ͦͯͫͭͦ;͙͍͙ͦͫͭ 



56 
 

ɼʦʤ ʧʝʯʘʪʠ, 2009. ï 287 ʩ. 

2. ʀʣʣʠ ʀ.ʕ. ʉʧʦʩʦʙ ʨʘʟʜʝʣʝʥʠʷ ʩʝʤʷʥ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʥʘ ʚʥʫʪʨʠʩʦʨʪʦʚʳʝ 

ʛʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʦʧʫʣʷʮʠʠ ʚ ʨʘʟʜʝʣʠʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʘʭ ʩʘʭʘʨʦʟʳ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʠ: ʧʘʪ. 

2416191 ʈʦʩ. ʌʝʜʝʨʘʮʠʷ ʄʇʂ ɸ01G 7/00 / ʀ.ʕ. ʀʣʣʠ, ɻ.ɼ. ʅʘʟʘʨʦʚʘ, ʅ.ʅ. ʂʣʠʤʝʥʢʦ, ʆ.ɸ. 

ʉʠʛʘʯʝʚʘ, ɺ.ɺ. ʇʘʨʳʛʠʥ, ʉ.ɺ. ʇʦʣʦʚʠʥʢʠʥʘ // ɿʘʷʚʠʪʝʣʴ ʠ ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʀʨʢʫʪʩʢ ʌɻʆʋ 

ɺʇʆ ʀʨɻʉʍɸ.- ˉ2009142652; ʟʘʷʚʣ. 18.11.09; ʦʧʫʙʣ. 20.04.11, ɹʶʣ. ˉ11. 

 

 

ʋɼʂ 632.931:632.5:633.31/.37(571.53) 

ɺʆɿʄʆɾʅʆʉʊʀ ɹʆʈʔɹʓ ʉ ʉʆʈʅʗʂɸʄʀ  

ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ʈɸɿʅʓʍ ʉʀɼɽʈɸʃʔʅʓʍ ʂʋʃʔʊʋʈ  

ɺ ʋʉʃʆɺʀʗʍ ʇʈɽɼɹɸʁʂɸʃʔʗ 
 

ʀ.ʅ. ʂʦʚʘʣʝʥʢʦ 

ʈʫʢʦʚʦʜʠʪʝʣʴ - ɸ.ʄ. ɿʘʡʮʝʚ 
 

ʀʨʢʫʪʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʘʚʣʝʥʠʷ ʩʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʯʠʩʪʦʛʦ ʠ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʦʚ. 

ʀʟʫʯʘʣʩʷ ʥʘʙʦʨ ʙʦʙʦʚʳʭ (ʛʦʨʦʭ, ʜʦʥʥʠʢ, ʢʣʝʚʝʨ) ʠ ʥʝʙʦʙʦʚʳʭ (ʨʘʧʩ, ʨʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ, 

ʦʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ) ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ 

ʩʠʜʝʨʘʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʜʜʝʨʞʘʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʨʥʷʢʦʚ ʚ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʥʘ ʫʨʦʚʥʝ 

ʯʠʩʪʦʛʦ ʧʘʨʘ. ɺ ʧʝʨʠʦʜ ʧʘʨʦʚʘʥʠʷ ʧʦʜ ʚʩʝʤʠ ʚʠʜʘʤʠ ʠʟʫʯʘʝʤʳʭ ʩʠʜʝʨʘʪʦʚ ʥʘʙʣʶʜʘʣʦʩʴ 

ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʤʷʥ ʩʦʨʥʷʢʦʚ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʝ. ʉʠʜʝʨʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ 

ʢʣʝʚʝʨʘ ʠ ʜʦʥʥʠʢʘ ʦʙʝʩʧʝʯʠʣʠ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʳʤ 

ʧʘʨʦʤ ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʩʠʜʝʨʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʜʝʨʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ, ʩʦʨʥʷʢʠ, ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ. 

 
POSSIBILITIES OF FIGHT AGAINST WEEDS  WHEN USING CULTURES DIFFERENT  

THE SIDERALNYKH  IN THE CONDITIONS OF PREDBAYKALYA  

I.N. Kovalenko 

Supervisor A.M. Zaytsev 

Irkutsk state agricultural academy, Irkutsk, Russia 

 

In article efficiency of suppression of a weed component agrophytocenosis is shown when 

using as the leading predecessor of pure and sideralny vapors. The set bean (peas, the tributary, a 

clover) and not bean (a colza, a radish olive, annual herbs) sideralny cultures was studied. Results of 

researches showed that all sideralny cultures promote maintenance of number of weeds in wheat 

crops at the level of pure steam. In the period of a parovaniye under all types studied sideralny 

cultures decrease in number of seeds of weeds in an arable layer to the soil was observed. Cultures 

of a clover and the tributary provided to Sideralnye the greatest productivity of wheat in comparison 

with pure steam and other types green fertilizer. 

Key words: sideralny cultures, weeds, productivity of wheat. 

 

ʇʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʦʟʤʦʞʥʦ 

ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʘʚʠʣʴʥʦʡ ʙʦʨʴʙʳ ʩ ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, 

ʧʨʠʥʦʩʷʱʠʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʦʛʨʦʤʥʳʡ ʚʨʝʜ. 

ʆʧʨʝʜʝʣʷʶʱʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʟʘʱʠʪʳ ʧʦʩʝʚʦʚ ʦʪ ʩʦʨʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ 

ʩʦʨʥʷʢʦʚ ʠʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʨ ʙʦʨʴʙʳ ʩ ʥʠʤʠ.  
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ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʝʥʳʭ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʚ ʦʙʣʘʩʪʠ 

ʙʦʨʴʙʳ ʩ ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʦʪʨʘʞʘʶʪ ʰʠʨʦʢʠʡ ʢʦʤʧʣʝʢʩ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [1, 3, 4]. ʆʜʥʘʢʦ ʢʦʛʜʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʩʪʳʢʝ ʜʚʫʭ ʠ ʙʦʣʝʝ 

ʧʨʦʙʣʝʤ (ʥʘʧʨʠʤʝʨ, ʫʚʝʣʠʯʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʫ 

ʠ ʚʳʭʦʜʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʩ 1 ʛʘ ʩʝʚʦʦʙʨʦʪʥʦʡ ʧʣʦʱʘʜʠ) 

ʚʦʟʥʠʢʘʶʪ ʧʨʦʪʠʚʦʨʝʯʠʷ. ʇʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʩʪʦʠʪ ʚʦʧʨʦʩ ʧʦʠʩʢʘ ʤʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʮʝʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʚʳ, ʚ ʪ.ʯ. ʠ ʝʝ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʂ ʪʘʢʠʤ ʤʝʨʘʤ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʟʘʤʝʥʫ ʯʠʩʪʳʭ ʧʘʨʦʚ ʥʘ ʩʠʜʝʨʘʣʴʥʳʡ ʠ ʟʘʥʷʪʳʡ, ʠ ʫʤʝʣʦʝ ʠʭ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ.  

ʆʩʪʘʝʪʩʷ ʥʝ ʜʦ ʢʦʥʮʘ ʨʝʰʝʥʥʳʤ ʚʦʧʨʦʩ ʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʥʳʭ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʥʳʭ ʩʠʜʝʨʘʪʦʚ ʠ 

ʠʭ ʚʣʠʷʥʠʶ ʥʘ ʟʘʩʦʨʝʥʥʦʩʪʴ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʠʤʝʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʥʳʭ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʥʘ 

ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ. 

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ: 

- ʧʨʦʩʣʝʜʠʪʴ ʚʣʠʷʥʠʝ ʩʠʜʝʨʘʪʦʚ ʥʘ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ; 

- ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʟʘʧʘʩ 
ʩʝʤʷʥ ʩʦʨʥʷʢʦʚ ʚ ʧʦʯʚʝ; 

- ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʰʝʥʠʮʳ ʧʦ ʨʘʟʥʳʤ 

ʩʠʜʝʨʘʣʴʥʳʤ ʢʫʣʴʪʫʨʘʤ. 

ʄʝʪʦʜʠʢʘ ʠ ʤʘʪʝʨʠʘʣʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 2011-2012 ʛʛ. ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ 

ʢʘʬʝʜʨʳ ʟʝʤʣʝʜʝʣʠʷ ʠ ʧʦʯʚʦʚʝʜʝʥʠʷ ʀʨɻʉʍɸ ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʩ. ʆʝʢ 

ʀʨʢʫʪʩʢʦʛʦ ʨʘʡʦʥʘ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ 

ʚʳʱʝʣʦʯʝʥʥʳʡ ʯʝʨʥʦʟʝʤ, ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ 30-45 ʩʤ, ʠʤʝʝʪ 

ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʚʳʩʦʢʫʶ 

ʥʘʩʳʱʝʥʥʦʩʪʴ ʧʦʛʣʦʱʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʦʩʥʦʚʘʥʠʷʤʠ, ʩʣʘʙʦʢʠʩʣʫʶ ʨʝʘʢʮʠʶ 

ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 7-8%. 

ʉʭʝʤʘ ʦʧʳʪʘ ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʧʨʠʤʝʥʝʥʠʷ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ 

ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: 

1. ʇʘʨ ʯʠʩʪʳʡ. 

2. ʇʘʨ ʯʠʩʪʳʡ + ʥʘʚʦʟ (40 ʪ/ʛʘ). 

3. (ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ʈʘʧʩ. 

4. (ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ʈʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ. 

5. (ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ʆʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ (ʛʦʨʦʭ+ʦʚʝʩ). 

6. (ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ɻʦʨʦʭ. 

7. (ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ʂʣʝʚʝʨ. 

8. (ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ɼʦʥʥʠʢ. 

ɺʘʨʠʘʥʪʳ ʨʘʟʚʝʨʥʫʪʳ ʚ 3-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʇʣʦʱʘʜʴ ʢʘʞʜʦʛʦ ʧʦʣʷ 

360 ʤ
2
, ʫʯʝʪʥʘʷ 100 ʤ

2
. 
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ɸʛʨʦʪʝʭʥʠʢʘ, ʧʨʦʚʦʜʠʤʘʷ ʚ ʦʧʳʪʘʭ ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʫʩʣʦʚʠʡ 

ʇʨʠʘʥʛʘʨʴʷ. ɺʩʝ ʨʘʙʦʪʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʠ ʫʭʦʜʫ ʟʘ ʨʘʩʪʝʥʠʷʤʠ 

ʚʳʧʦʣʥʷʣʠʩʴ ʤʘʰʠʥʘʤʠ ʠ ʦʨʫʜʠʷʤʠ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʧʨʠʤʝʥʷʣʠʩʴ ʧʣʫʛʠ ʇʃʅ-4-35, ʇʃʅ-3-35, ʙʦʨʦʥʳ ɹɿʊʉ-1.0, 

ʢʫʣʴʪʠʚʘʪʦʨʳ ʂʇʉ-4, ʂʇʕ-3.8, ʢʦʣʴʯʘʪʳʝ ʢʘʪʢʠ ɿʂʂʐ-6ɸ, ʟʝʨʥʦʚʳʝ ʩʝʷʣʢʠ 

ʉɿʇ-3.6, ʂʣʝʥ, ʦʧʨʳʩʢʠʚʘʪʝʣʠ ʆʇʐ-15, ʟʝʨʥʦʫʙʦʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ ʉɸʄʇʆ-

500 ʠ ɽʥʠʩʝʡ 1200, ʪʨʘʢʪʦʨʘ ɼʊ-75ʄ ʠ ʄʊɿ-82, ʄʊɿ-1221. 

ɿʘʜʝʣʢʫ ʩʠʜʝʨʘʪʦʚ ʚ ʧʦʯʚʫ ʧʨʦʚʦʜʠʣʠ ʧʣʫʛʦʤ ʇʃʅ-4-35 ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʘʟʜʝʣʢʦʡ ʜʠʩʢʘʪʦʨʦʤ ɹɼʄ-4. ɺ ʦʧʳʪʝ ʚʳʩʝʚʘʣʠ ʩʦʨʪ 

ʧʰʝʥʠʮʳ ʀʨʝʥʴ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ʩʦʩʪʘʚʣʷʣʘ 7 ʤʣʥ. ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 

ʛʝʢʪʘʨ. ʉʨʦʢ ʧʦʩʝʚʘ 2 ʜʝʢʘʜʘ ʤʘʷ. ɼʣʷ ʧʦʩʝʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʝʤʝʥʘ ʧʝʨʚʦʛʦ 

ʢʣʘʩʩʘ ʧʦʩʝʚʥʦʛʦ ʩʪʘʥʜʘʨʪʘ. ʋʙʦʨʢʫ ʧʨʦʚʦʜʠʣʠ ʚ 1 ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ. ʇʦʩʝʚ 

ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ: ʜʦʥʥʠʢʘ ʠ ʢʣʝʚʝʨʘ, ʧʨʦʚʦʜʠʣʠ ʧʦʜ ʧʦʢʨʦʚ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʢʫʣʴʪʫʨʳ ï ̫ ʯʤʝʥʷ. 

ʇʨʦʚʝʜʝʥʠʝ ʫʯʝʪʦʚ, ʘʥʘʣʠʟʦʚ ʠ ʥʘʙʣʶʜʝʥʠʡ ʚ ʦʧʳʪʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [2].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʦʙʱʝʡ 

ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ (ʪʘʙʣ.1), ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʥʳʭ 

ʩʠʜʝʨʘʪʦʚ. ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ ʚ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʧʘʨ ʯʠʩʪʳʡ + 

ʥʘʚʦʟ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. ʆʯʝʚʠʜʥʦ ʧʨʠʯʠʥʘ 

ʵʪʦʛʦ ï ʚʥʝʩʝʥʠʝ ʥʘʚʦʟʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʟʘʧʘʩ ʩʝʤʷʥ ʩʦʨʥʷʢʦʚ. ʉʪʦʠʪ 

ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ 

ʚʳʩʝʚʘʝʤʦʡ ʧʦ ʩʠʜʝʨʘʣʴʥʳʤ ʧʘʨʘʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ. 
 

ʊʘʙʣʠʮʘ 1 - ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʘʟʥʳʭ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ (ʬʘʟʘ ʢʫʱʝʥʠʷ), ʰʪ/ʤ
2 

 

ɺʘʨʠʘʥʪʳ ʂʦʣʠʯʝʩʪʚʦ ʩʦʨʥʷʢʦʚ, ʰʪ/ʤ
2 

ʇʘʨ ʯʠʩʪʳʡ ʯʝʨʥʳʡ 76.8 

ʇʘʨ ʯʠʩʪʳʡ ʯʝʨʥʳʡ + ʥʘʚʦʟ 124.6 

(ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ʈʘʧʩ 86.4 

(ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ʈʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ 81.6 

(ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ɻʦʨʦʭ+ʦʚʝʩ 90.1 

(ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ɻʦʨʦʭ 91.5 

(ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ʂʣʝʚʝʨ 88.3 

(ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ɼʦʥʥʠʢ 91.8 

ʅʉʈ05 15.61 

 

ʀʟ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʥʘʠʙʦʣʴʰʠʡ 

ʧʨʦʮʝʥʪ (42%) ʚ ʩʪʨʫʢʪʫʨʝ ʩʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʟʘʥʠʤʘʶʪ ʧʨʦʩʦʚʠʜʥʳʝ (ʧʨʦʩʦ 

ʩʦʨʥʦʝ, ʧʨʦʩʦ ʢʫʨʠʥʦʝ, ʱʝʪʠʥʥʠʢ). ɺ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʧʦ ʢʣʝʚʝʨʫ, ʜʦʥʥʠʢʫ ʠ 

ʚ ʚʘʨʠʘʥʪʝ ʯʠʩʪʳʡ ʧʘʨ + ʥʘʚʦʟ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ 

ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ.  

ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ ʚ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʢ ʤʦʤʝʥʪʫ 

ʫʙʦʨʢʠ ʫʤʝʥʴʰʘʝʪʩʷ (ʪʘʙʣ. 2). 
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ʆʙʲʷʩʥʠʪʴ ʵʪʦ ʤʦʞʥʦ ʚʳʩʦʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 1 

ʤ
2 

(450-507 ʰʪ.). ʇʦʩʝʚʳ ʧʰʝʥʠʮʳ ʧʦʜʘʚʣʷʣʠ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʧʦʩʣʝʜʥʠʝ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʫʛʥʝʪʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʚ ʥʠʞʥʝʤ 

ʷʨʫʩʝ.  
 

ʊʘʙʣʠʮʘ 2 ï ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  

ʨʘʟʥʳʭ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ (ʧʝʨʝʜ ʫʙʦʨʢʦʡ) 
 

ɺʘʨʠʘʥʪʳ 
ʂʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʩʦʨʥʷʢʦʚ 

ʰʪ/ʤ
2
 ʛ/ʤ

2
 

ʇʘʨ ʯʠʩʪʳʡ ʯʝʨʥʳʡ 65.4 21.9 

ʇʘʨ ʯʠʩʪʳʡ ʯʝʨʥʳʡ + ʥʘʚʦʟ 82.5 35.5 

(ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ʈʘʧʩ 70.4 26.4 

(ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ʈʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ 65.6 24.9 

(ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ɻʦʨʦʭ+ʦʚʝʩ 72.8 28.5 

(ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ɻʦʨʦʭ 70.8 27.8 

(ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ʂʣʝʚʝʨ 69.1 29.7 

(ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ) ɼʦʥʥʠʢ 69.7 28.4 

ʅʉʈ05 7.69 - 

 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʟʣʠʯʠʡ ʚ 

ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ ʢ ʤʦʤʝʥʪʫ ʫʙʦʨʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʥʳʭ 

ʩʠʜʝʨʘʪʦʚ ʥʝ ʚʳʷʚʣʝʥʦ (ʅʉʈ057.69 ʰʪ/ʤ
2
). ɹʦʣʝʝ ʚʳʩʦʢʫʶ ʟʘʩʦʨʝʥʥʦʩʪʴ ʠʤʝʣʠ 

ʧʦʩʝʚʳ ʧʰʝʥʠʮʳ ʚ ʚʘʨʠʘʥʪʝ ʯʠʩʪʳʡ ʧʘʨ + ʥʘʚʦʟ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʚ 

ʩʪʨʫʢʪʫʨʝ ʩʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʟʘʥʠʤʘʶʪ ʷʨʦʚʳʝ ʧʦʟʜʥʠʝ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʩʦʤ ʩʦʨʥʳʤ. ʅʘ ʜʦʣʶ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 56 ʜʦ 67 % ʦʪ ʠʭ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ ʧʦʩʝʚʘʭ 

ʧʰʝʥʠʮʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ 

ʠʟʫʯʘʝʤʳʭ ʩʠʜʝʨʘʣʴʥʳʭʢʫʣʴʪʫʨ ʧʦʟʚʦʣʷʝʪ ʢ ʧʦʩʝʚʫ ʧʰʝʥʠʮʳ ʩʥʠʟʠʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʟʘʧʘʩ ʩʝʤʷʥ ʩʦʨʥʷʢʦʚ ʚ ʧʦʯʚʝ (ʪʘʙʣ. 3).  

ɺ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʯʠʱʝʥʠʶ ʧʦʯʚʳ ʦʪ ʩʝʤʷʥ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʯʠʩʪʳʡ ʧʘʨ, ʩʥʠʞʝʥʠʝ ʚ ʩʣʦʝ 0-30 ʩʤ ʩʦʩʪʘʚʣʷʝʪ 25 ʤʣʥ. ʰʪ/ʛʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʚ ʦʯʠʱʝʥʠʠ ʧʦʯʚʳ ʦʪ ʩʝʤʷʥ ʩʦʨʥʷʢʦʚ ʚ ʧʝʨʠʦʜ ʧʘʨʦʚʘʥʠʷ ʥʝ 

ʚʳʷʚʣʝʥʦ ʥʠ ʧʦ ʦʜʥʦʤʫ ʠʟ ʚʘʨʠʘʥʪʦʚ ʠʟʫʯʘʝʤʳʭ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ, 

ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 12 ʜʦ 17 ʤʣʥ. ʰʪ/ʛʘ. 

ʅʘʠʤʝʥʴʰʝʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʤʷʥ ʩʦʨʥʷʢʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ 

ʚʘʨʠʘʥʪʝ ʯʠʩʪʦʛʦ ʧʘʨʘ ʩ ʚʥʝʩʝʥʠʝʤ 40 ʪ/ʛʘ ʥʘʚʦʟʘ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ï ʩʝʤʝʥʘ 

ʩʦʨʥʷʢʦʚ, ʧʦʩʪʫʧʠʚʰʠʝ ʚ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʩ ʥʘʚʦʟʦʤ. 

ɺ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʩʦʨʥʷʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ 

ʧʨʝʦʙʣʘʜʘʶʪ ʩʝʤʝʥʘ ʧʨʦʩʘ ʩʦʨʥʦʛʦ, ʤʘʨʠ ʙʝʣʦʡ, ʞʘʙʨʝʷ, ʛʨʝʯʠʰʢʠ ʚʴʶʥʢʦʚʦʡ 

ʠ ʨʘʟʚʝʩʠʩʪʦʡ, ʢʦʥʦʧʣʠ ʜʠʢʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʠʟʫʯʘʝʤʳʤ ʚʘʨʠʘʥʪʘʤ. 

ʋʯʝʪ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʝʝ ʚʝʣʠʯʠʥʘ ʟʘʚʠʩʝʣʘ ʦʪ 

ʚʠʜʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʠʜʝʨʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ (ʪʘʙʣ. 4).  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʜʝʨʘʪʦʚ ʢʣʝʚʝʨʘ ʠ ʜʦʥʥʠʢʘ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨʥʫʶ 

ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ ʠ ʜʨʫʛʠʤʠ 
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ʚʠʜʘʤʠ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ. ʋʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʢʣʝʚʝʨʦʤ ʠ 

ʜʦʥʥʠʢʦʤ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ 3,33 ʠ 2,97 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʦʩʪʦʚʝʨʥʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʣʫʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʯʠʩʪʳʡ ʧʘʨ ʩ 

ʚʥʝʩʝʥʠʝʤ ʥʘʚʦʟʘ ʚ ʜʦʟʝ 40 ʪ/ʛʘ. 
 

ʊʘʙʣʠʮʘ 3 - ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʥʳʭ 

ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʤʣʥ. ʰʪ/ʛʘ 
 

ɺʘʨʠʘʥʪ 
ɻʣʫʙʠʥʘ, 

ʩʤ 

ʉʨʦʢʠ ʦʧʨʝʜʝʣʝʥʠʷ 
Ñ ʢ 

ʠʩʭʦʜʥʦʤʫ 

ʟʥʘʯʝʥʠʶ 

ʚ ʥʘʯʘʣʝ 

ʧʘʨʦʚʘʥʠʷ 

2011ʛ 

ʧʝʨʝʜ 

ʧʦʩʝʚʦʤ 

ʧʰʝʥʠʮʳ 2012 ʛ 

ʇʘʨ ʯʠʩʪʳʡ ʯʝʨʥʳʡ 
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ʇʘʨ ʯʠʩʪʳʡ ʯʝʨʥʳʡ + ʥʘʚʦʟ 
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ʈʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ 
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ʉʠʜʝʨʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ ʨʘʧʩʘ, ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ, ʛʦʨʦʭʘ ʠ ʛʦʨʦʭʦ-

ʦʚʩʷʥʦʡ ʩʤʝʩʠ ʚ 2011 ʛʦʜʫ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʧʦʣʫʯʝʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
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ʢʣʝʚʝʨʘ, ʦʥʘ ʩʦʩʪʘʚʠʣʘ ï 3.18 ʪ/ʛʘ. 
 

ʊʘʙʣʠʮʘ 4ï ʋʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʪ/ʛʘ 
 

ɺʘʨʠʘʥʪ ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 

ʏʠʩʪʳʡ ʧʘʨ 2.84 

ʏʠʩʪʳʡ ʧʘʨ + ʥʘʚʦʟ 2.95 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ (ʨʘʧʩ) 2.62 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ (ʨʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ) 2.61 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ (ʛʦʨʦʭ+ʦʚʝʩ) 2.58 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ (ʛʦʨʦʭ) 2.60 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ (ʢʣʝʚʝʨ) 3.33 

ʉʠʜʝʨʘʣʴʥʳʡ ʧʘʨ (ʜʦʥʥʠʢ) 2.97 

ʅʉʈ05 0.12 

 

ɺʳʚʦʜʳ. 

1. ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʘʟʥʳʭ ʩʠʜʝʨʘʪʦʚ ʥʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ. ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʚ 

ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʧʘʨ ʯʠʩʪʳʡ + ʥʘʚʦʟ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ 

ʦʧʳʪʘ. ɺ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʧʦ ʢʣʝʚʝʨʫ, ʜʦʥʥʠʢʫ ʠ ʚ ʚʘʨʠʘʥʪʝ ʯʠʩʪʳʡ ʧʘʨ + 

ʥʘʚʦʟ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ. ʈʘʟʣʠʯʠʡ ʚ 

ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ ʢ ʤʦʤʝʥʪʫ ʫʙʦʨʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʥʳʭ 

ʩʠʜʝʨʘʪʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. 

2. ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʚ ʩʪʨʫʢʪʫʨʝ ʩʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠʟʫʯʘʝʤʳʭ 

ʚʘʨʠʘʥʪʦʚ ʟʘʥʠʤʘʶʪ ʷʨʦʚʳʝ ʧʦʟʜʥʠʝ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʦʩʦʤ ʩʦʨʥʳʤ. ʅʘ ʜʦʣʶ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ʧʨʠʭʦʜʠʪʩʷ ʦʪ 56 ʜʦ 67 % ʦʪ ʠʭ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ. 

3. ʇʨʠʤʝʥʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʧʘʩʘ ʩʝʤʷʥ ʩʦʨʥʷʢʦʚ ʚ ʧʦʯʚʝ ʢ ʧʦʩʝʚʫ ʧʰʝʥʠʮʳ. ɺ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʯʠʱʝʥʠʶ ʧʦʯʚʳ ʦʪ ʩʝʤʷʥ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʯʠʩʪʳʡ ʧʘʨ, ʩʥʠʞʝʥʠʝ ʚ ʩʣʦʝ 0-30 ʩʤ ʩʦʩʪʘʚʣʷʝʪ 25 ʤʣʥ. ʰʪ/ʛʘ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʚ 

ʦʯʠʱʝʥʠʠ ʧʦʯʚʳ ʦʪ ʩʦʨʥʷʢʦʚ ʚ ʧʝʨʠʦʜ ʧʘʨʦʚʘʥʠʷ ʥʝ ʚʳʷʚʣʝʥʦ ʥʠ ʧʦ ʦʜʥʦʤʫ ʠʟ 

ʚʘʨʠʘʥʪʦʚ ʠʟʫʯʘʝʤʳʭ ʩʠʜʝʨʘʪʦʚ, ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 12 ʜʦ 17 ʤʣʥ. ʰʪ/ʛʘ. 

4. ʂʣʝʚʝʨ ʠ ʜʦʥʥʠʢ ʦʙʝʩʧʝʯʠʣʠ ʜʦʩʪʦʚʝʨʥʫʶ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ 

ʧʰʝʥʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʩʠʜʝʨʘʣʴʥʳʭ 

ʢʫʣʴʪʫʨ. ʋʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʢʣʝʚʝʨʦʤ ʠ ʜʦʥʥʠʢʦʤ ʩʦʩʪʘʚʠʣʘ 

3.33 ʠ 2.97 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʂʆʈʄʆɺʓʍ ʉɽɺʆʆɹʆʈʆʊʆɺ ʇʈʀ ʈɸɿʅʆʄ 

ʋʈʆɺʅɽ ʅɸʉʓʑɽʅʀʗ ʄʅʆɻʆʃɽʊʅʀʄʀ ɹʆɹʆɺʓʄʀ ʊʈɸɺɸʄʀ 
 

ɿ.ɺ. ʂʦʟʣʦʚʘ, ʉ.ɻ. ɻʨʝʥʜʘ  

 

ʀʨʢʫʪʩʢʠʡ ʅʀʀʉʍ ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʠ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ  

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʠʟʫʯʝʥʠʶ ʪʨʝʭ ʧʷʪʠʧʦʣʴʥʳʭ ʢʦʨʤʦʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ 

(ʜʚʘ ʩʝʚʦʦʙʦʨʦʪʘ ʩ 20 ʠ 40 % ʥʘʩʳʱʝʥʠʝʤ ʢʣʝʚʝʨʦʤ ʦʜʥʦʛʦʜʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʨʝʪʠʡ 

ʩʝʚʦʦʙʦʨʦʪ ʙʝʟ ʢʣʝʚʝʨʘ) ʥʘ ʪʨʝʭ ʬʦʥʘʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʚʣʠʷʥʠʷ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʥʘʩʳʱʝʥʠʷ ʩʝʚʦʦʙʦʨʦʪʦʚ ʢʣʝʚʝʨʦʤ ʠ ʜʨʫʛʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʨʘʟʥʳʭ 

ʬʦʥʦʚ ʫʜʦʙʨʝʥʥʦʩʪʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʩʝʚʦʦʙʦʨʦʪʦʚ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʝʚʦʦʙʦʨʦʪʦʤ ʙʝʟ ʢʣʝʚʝʨʘ ʠ ʫʜʦʙʨʝʥʠʡ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʚʦʦʙʦʨʦʪʘ ʩ 20% ʥʘʩʳʱʝʥʠʝʤ 

ʢʣʝʚʝʨʦʤ ʚʦʟʨʦʩʣʘ, ʥʘ ʧʝʨʚʦʤ ʬʦʥʝ ʫʜʦʙʨʝʥʠʡ (ʧʦʜ ʢʫʢʫʨʫʟʫ N60ʈ40ʂ40, ʟʝʨʥʦʬʫʨʘʞʥʳʝ 

N45ʈ30ʂ30, ʦʜʥʦʣʝʪʥʠʝ N45) ʥʘ 42.7%, ʚʪʦʨʦʤ (ʧʦʜ ʢʫʢʫʨʫʟʫ N90ʈ40ʂ40, ʦʜʥʦʣʝʪʥʠʝ N60, 

ʟʝʨʥʦʬʫʨʘʞʥʳʝ N60ʈ30ʂ30) ʥʘ 51.9%, ʘ 40% ʥʘʩʳʱʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʴ ʚʦʟʨʦʩʣʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʬʦʥʘʤ ʫʜʦʙʨʝʥʠʡ ʥʘ 55.0 ʠ 67.7%. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʤʦʚʳʝ ʩʝʚʦʦʙʦʨʦʪʳ, ʢʫʣʴʪʫʨʳ, ʬʦʥʳ ʫʜʦʙʨʝʥʠʡ, ʫʨʦʞʘʡʥʦʩʪʴ, 

ʢʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ. 

 

FODDER CROP ROTATION PRODUCTIVITY WITH DIFFERENT LEVEL OF 

SATURATION WITH PERENNIAL LEGUME GRASSES  

Z.V. Kozlova, S.G. Grenda  

Irkutsk Research Institute of Agriculture of Rosselkhozacademy, Irkutsk, Russia 
 

 The investigations were conducted on studying three five-course fodder crop rotations (two 

of them with 20- and 40 %-saturation with clover of one-year usage, third crop rotation without 

clover) on three backgrounds of intensification for the purpose of revealing the fact how different 

level of crop rotations with clover and other crops, different backgrounds of fertilization affect 

productivity of fodder crops and crop rotations. In comparison to crop rotation without clover and 

fertilizers, productivity of crop rotation with 20 %-saturation with clover has increased, on the first 

background of fertilizers, by 42.7 % (under corn N60P40K40, grain-forage N45P30K30, annual N45), on 

the second one ï by 51.9 % (under corn N90P40K40, grain-forage N60P30K30, annual N60), and with 40 

%-saturation the yielding capacity has grown on the backgrounds of fertilizers by 55.0 % and 67.7 

% correspondingly.  

Key words: fodder crop rotations, crops, backgrounds of fertilizers, yielding capacity, feed 

units, prime cost, energy assessment, units of energy. 

 

ʋʩʧʝʰʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʚʝʜʝʥʠʝ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ 

ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʟʝʤʣʝʜʝʣʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ. ʇʦʜʙʦʨ ʠ 

ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʠ ʚʠʜʦʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚ, ʫʚʝʣʠʯʠʪʴ ʠʭ ʦʙʲʝʤʳ, 

ʜʦʙʠʪʴʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʨʘʮʠʦʥʦʚ ʧʦ ʵʣʝʤʝʥʪʘʤ ʧʠʪʘʥʠʷ, 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʭʨʘʥʝʥʠʝ  ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. 

ɹʠʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʟʘ ʩʯʝʪ 

ʨʘʩʰʠʨʝʥʠʷ ʧʣʦʱʘʜʝʡ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʢʦʨʤʦʚʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʧʦʚʳʩʠʪʴ 

ʫʨʦʞʘʡʥʦʩʪʴ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ, ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ, ʧʨʦʪʝʠʥʦʚʫʶ ʧʦʣʥʦʮʝʥʥʦʩʪʴ 

ʢʦʨʤʦʚ, ʦʙʝʩʧʝʯʠʪʴ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʧʨʠ 
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ʫʤʝʨʝʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʩʨʝʜʩʪʚ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʮʝʥʠʪʴ ʧʷʪʠʧʦʣʴʥʳʝ ʢʦʨʤʦʚʳʝ ʩʝʚʦʦʙʦʨʦʪʳ ʩ 20-

40% ʥʘʩʳʱʝʥʠʝʤ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ (ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ) ʠ ʙʝʟ ʪʨʘʚ ʥʘ ʬʦʥʝ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʢʦʨʥʝʚʳʝ ʠ ʧʦʞʥʠʚʥʳʝ ʦʩʪʘʪʢʠ) ʠ ʜʚʫʭ ʬʦʥʦʚ 

ʤʠʥʝʨʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ. ɼʘʪʴ ʘʛʨʦʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʦʮʝʥʢʫ ʬʘʢʪʦʨʘʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠ ʚʳʚʝʩʪʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʅʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʧʝʨʚʳʝ ʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠʟʫʯʘʝʪʩʷ ʨʦʣʴ  

ʙʦʙʦʚʳʭ ʪʨʘʚ ʚ ʩʠʩʪʝʤʝ ʢʦʨʤʦʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʯʝʪʘʥʠʷ 

ʢʣʝʚʝʨʘ ʢʘʢ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʭʦʜ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʙʦʣʝʝ ʜʝʰʝʚʳʡ ʠ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ. 

ʋʩʣʦʚʠʷ, ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ï ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ (ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ) ʦʜʥʦʛʦʜʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ 2011 ʛʦʜʫ ʟʘʣʦʞʝʥʦ ʪʨʠ ʧʷʪʠʧʦʣʴʥʳʭ ʢʦʨʤʦʚʳʭ 

ʩʝʚʦʦʙʦʨʦʪʘ ʩ 20-40% ʥʘʩʳʱʝʥʠʝʤ ʢʣʝʚʝʨʦʤ, 20-40% ʩʠʣʦʩʥʳʤʠ ʠ 20-40-60% 

ʟʝʨʥʦʬʫʨʘʞʥʳʤʠ. ɼʚʘ ʩʝʚʦʦʙʦʨʦʪʘ ʩ ʢʣʝʚʝʨʦʤ, ʦʜʠʥ ʙʝʟ ʢʣʝʚʝʨʘ. 

ʉʪʨʫʢʪʫʨʘ ʢʫʣʴʪʫʨ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ: ˉ 1 ï ʟʝʨʥʦʚʳʝ 40%, ʩʠʣʦʩʥʳʝ 40%, 

ʢʣʝʚʝʨ 20%, ˉ 2 ï ʟʝʨʥʦʚʳʝ 20%, ʩʠʣʦʩʥʳʝ 40%, ʢʣʝʚʝʨ 40%, ˉ 3 ï ʟʝʨʥʦʚʳʝ 

60%, ʩʠʣʦʩʥʳʝ 40 %. 

ɺ ʩʝʚʦʦʙʦʨʦʪʘʭ ʠʟʫʯʘʶʪʩʷ ʪʨʠ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ: ʦʨʛʘʥʠʯʝʩʢʘʷ 

ʧʦʞʥʠʚʥʳʝ ʦʩʪʘʪʢʠ ʠ ʢʦʨʥʠ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ ʩ  ʢʣʝʚʝʨʦʤ, ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ 

ʤʠʥʝʨʘʣʴʥʳʝ. ʅʦʨʤʳ ʫʜʦʙʨʝʥʠʡ ʚ ʧʝʨʚʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜ ʢʫʢʫʨʫʟʫ N60 ʈ40 

ʂ40, ʟʝʨʥʦʬʫʨʘʞʥʳʝ N45 ʈ30 ʂ30, ʦʜʥʦʣʝʪʥʠʝ N45, ʚʪʦʨʦʡ ʤʠʥʝʨʘʣʴʥʳʡ ʧʦʜ 

ʢʫʢʫʨʫʟʫ N90 ʈ40 ʂ40, ʦʜʥʦʣʝʪʥʠʝ N60, ʟʝʨʥʦʬʫʨʘʞʥʳʝ N60 ʈ30 ʂ30,  

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʝʨʘʷ ʣʝʩʥʘʷ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʚ 0-20 ʩʤ ʩʣʦʝ ʛʫʤʫʩʘ 5.0-5.1%, ,ʈ2ʆ5 ʠ ʂ2ʆ ʧʦ ʂʠʨʩʘʥʦʚʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 16.0 ʠ 

9.2 ʤʛ/100 ʛ. ʧʦʯʚʳ, ʨʅ ʩʦʣ 4.7-4.9, ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ 24.0 ʤʛ-

ʵʢʚ/100 ʛ. ʧʦʯʚʳ. ʉʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷʤʠ 75%.  

ɺ ʧʝʨʠʦʜ ʧʦʣʥʳʭ ʚʩʭʦʜʦʚ ʠ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʦʧʨʝʜʝʣʷʣʠ ʛʫʩʪʦʪʫ ʧʦʩʝʚʦʚ, 

ʦʪʙʦʨ ʩʥʦʧʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʧʦʚʪʦʨʥʦʩʪʴ ʥʘ ʢʘʞʜʦʤ ʧʦʣʝ 

ʪʨʝʭʢʨʘʪʥʘʷ.  

 ɿʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʩʦʨʥʷʢʘʤʠ ʚ ʢʘʞʜʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʧʦ ʚʩʝʤ ʧʦʣʷʤ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʧʦʣʥʳʤ ʚʩʭʦʜʘʤ ʠ ʧʝʨʝʜ ʫʙʦʨʢʦʡ. 

 ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʚʦʡ ʤʘʩʩʳ ʢʣʝʚʝʨʘ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʦʪʙʦʨʘ ʤʦʥʦʣʠʪʦʚ 

20 ʩʤ*20 ʩʤ* 20 ʩʤ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ɺ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ 

ʢʫʣʴʪʫʨ, ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʯʝʨʝʟ 10 ʩʤ ʜʦ 1 ʤ ʥʘ 

ʦʚʩʝ, ʢʣʝʚʝʨʝ, ʷʯʤʝʥʝ, ʢʫʢʫʨʫʟʝ. 

ʋʯʝʪ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ ʧʨʦʚʦʜʠʣʩʷ ʢʦʤʙʘʡʥʦʤ çʉʘʤʧʦè, ʢʦʨʤʦʚʳʭ ï 

ʚʨʫʯʥʫʶ, ʩʢʘʰʠʚʘʥʠʝʤ ʢʦʩʦʡ ʜʝʣʷʥʦʢ 25 ʤ
2
 ʥʘ ʢʘʞʜʦʡ ʧʦʚʪʦʨʥʦʩʪʠ.  

ɺ ʧʝʨʠʦʜ ʫʯʝʪʦʚ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪʙʠʨʘʣʠ ʦʙʨʘʟʮʳ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (ʧʦ ʪʨʠ ʙʶʢʩʘ ʩ ʢʘʞʜʦʡ ʧʨʦʙʳ). ʆʪʤʝʯʘʣʠ ʚʳʩʦʪʫ 

ʨʘʩʪʝʥʠʡ, ʬʘʟʳ ʨʘʟʚʠʪʠʷ.  

ʇʨʦʚʦʜʠʣʘʩʴ ʤʝʞʜʫʨʷʜʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʫʢʫʨʫʟʳ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʂʈʅ-2.8 ʠ 
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ʨʦʪʦʨʥʳʤ. ɸʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨ ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʣʝʩʦʩʪʝʧʥʦʡ 

ʟʦʥʳ: ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠʩʴ ʧʦʜʝʣʷʥʦʯʥʦ ʚʨʫʯʥʫʶ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ɹ.ɸ. 

ɼʦʩʧʝʭʦʚʫ [1]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʷʚʣʷʝʪʩʷ ʠʪʦʛʦʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʷ [2]. 

ɺ ʩʝʚʦʦʙʦʨʦʪʝ ʩ 60% ʥʘʩʳʱʝʥʠʝʤ ʟʝʨʥʦʬʫʨʘʞʥʳʤʠ, 40% ʥʘʩʳʱʝʥʠʝʤ 

ʩʠʣʦʩʥʳʤʠ, ʙʝʟ ʢʣʝʚʝʨʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʧʦʣʫʯʝʥ ʧʦ ʚʩʝʤ ʢʫʣʴʪʫʨʘʤ, 

ʬʦʥʘʤ ʩʘʤʳʡ ʥʠʟʢʠʡ ʫʨʦʞʘʡ 2.2 ʪ/ʛʘ ʢ. ʝʜ. ʋʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ ʩʦʩʪʘʚʠʣʘ 1.47 

ʪ/ʛʘ ʢ. ʝʜ., ʦʚʩʘ ʠ ʛʦʨʦʭʦ-ʦʚʩʘ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ 2.32 ʪ/ʛʘ ʢ. ʝʜ. ʠ ʢʫʢʫʨʫʟʳ 2.6 

ʪ/ʛʘ ʢ. ʝʜ. 

 ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʢʫʢʫʨʫʟʘ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʝ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʛʦʨʦʭʦ-ʦʚʩʦʤ ʠ 

ʯʠʩʪʳʤ ʦʚʩʦʤ. 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʧʝʨʚʳʡ ʬʦʥ, N45P30K30 ʧʦʜ ʟʝʨʥʦʬʫʨʘʞʥʳʝ, 

N60P40K40 ʧʦʜ ʢʫʢʫʨʫʟʫ, ʦʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ N45, ʢʣʝʚʝʨ N40 ʧʦʚʳʩʠʣʠ 

ʫʨʦʞʘʡʥʦʩʪʴ ʚʩʝʭ ʢʫʣʴʪʫʨ ʠ ʩʝʚʦʦʙʦʨʦʪʦʚ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʢʫʨʫʟʳ ʚʦʟʨʦʩʣʘ ʩ 2.6 ʪ/ʛʘ ʜʦ 3.27 ʪ/ʛʘ ʢ. ʝʜ. ʠʣʠ ʥʘ 51%, 

ʛʦʨʦʭʦ-ʦʚʩʘ ʥʘ ʩʠʣʦʩ ʥʘ 25%, ʥʘ ʟʝʨʥʦ ʥʘ 18.9%. 

 ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ (ʚʪʦʨʦʡ ʬʦʥ) ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ 

ʫʨʦʞʘʡʥʦʩʪʠ 51.1 % ʜʘʣʘ ʢʫʢʫʨʫʟʘ, ʦʚʝʩ 41.6% ʠ ʷʯʤʝʥʴ 67.3%. ʋʨʦʞʘʡʥʦʩʪʴ 

ʛʦʨʦʭʦ-ʦʚʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʧʦʚʳʩʠʣʘʩʴ. 

ɺ ʩʝʚʦʦʙʦʨʦʪʝ ʩ 40% ʥʘʩʳʱʝʥʠʝʤ ʢʣʝʚʝʨʦʤ ʣʫʛʦʚʳʤ, 20% ʢʫʢʫʨʫʟʦʡ, 

20% ʛʦʨʦʭʦ-ʦʚʩʦʤ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ, ʩʝʥʘʞ ʠ 20% ʷʯʤʝʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʚʦʟʨʦʩʣʘ ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʜʦ 2.85 ʪ/ʛʘ ʠʣʠ ʥʘ 29.5%. 

 ʈʦʩʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʚʦʦʙʦʨʦʪʦʚ ʦʙʫʩʣʦʚʣʝʥ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʙʦʙʦʚʦʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʠ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʘʤʦʡ ʙʦʙʦʚʦʡ ʢʫʣʴʪʫʨʳ. 

ʇʦʵʪʦʤʫ ʥʝ ʟʝʨʥʦʚʳʝ, ʘ ʟʝʨʥʦʙʦʙʦʚʳʝ ʠ ʙʦʙʦʚʳʝ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 

ʦʜʥʦʛʦʜʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʥʳ ʩʪʘʪʴ ʦʩʥʦʚʥʳʤ ʩʚʷʟʳʚʘʶʱʠʤ ʟʚʝʥʦʤ 

ʤʝʞʜʫ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦʤ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʙʦʙʦʚʳʝ ʙʳʩʪʨʦ 

ʚʣʠʷʣʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʦʨʤʘʭ ʙʝʣʢʘ ʠ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʢʦʨʦʪʢʦʨʦʪʘʮʠʦʥʥʳʝ ʠ ʙʦʙʦʚʳʝ ʦʜʥʦʛʦʜʠʯʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʢʦʨʤ [3]. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʚʦʦʙʦʨʦʪʦʤ ʙʝʟ ʢʣʝʚʝʨʘ ʠ ʫʜʦʙʨʝʥʠʡ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʩʝʚʦʦʙʦʨʦʪʘ ʩ 20% ʥʘʩʳʱʝʥʠʝʤ ʢʣʝʚʝʨʦʤ ʚʦʟʨʦʩʣʘ, ʥʘ ʧʝʨʚʦʤ ʬʦʥʝ ʫʜʦʙʨʝʥʠʡ 

ʥʘ 42.7%, ʚʪʦʨʦʤ ʥʘ 51.9%, ʘ 40% ʥʘʩʳʱʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʴ ʚʦʟʨʦʩʣʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʬʦʥʘʤ ʫʜʦʙʨʝʥʠʡ ʥʘ 55.0 ʠ 67.7%. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

ʢʦʨʦʪʢʦʨʦʪʘʮʠʦʥʥʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʩ 1-2 ʧʦʣʷʤʠ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ 

(ʢʣʝʚʝʨ, ʜʦʥʥʠʢ) ʦʜʥʦʛʦʜʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʟʘʪʨʘʪ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʰʥʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʠʣʠ ʚʥʝʩʝʥʠʝʤ 

ʫʜʦʙʨʝʥʠʡ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚ. 
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ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʚʝʜʫʱʝʛʦ ʇʦʚʦʣʞʩʢʦʛʦ ʘʛʨʘʨʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ, ʟʘʩʫʰʣʠʚʳʝ ʫʩʣʦʚʠʷ ʢʦʪʦʨʦʛʦ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʦʙʝʩʧʝʯʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʝʤʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʥʘʥʦʩʠʪ ʙʦʣʴʰʦʡ ʚʨʝʜ ɸʇʂ ʨʝʛʠʦʥʘ. ʇʦ-

ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴ ʤʘʩʣʦʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʷ ʧʦ ʛʦʜʘʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʝʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 

ʚʘʞʥʳʤ ʨʝʟʝʨʚʦʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦʝ 
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ʦʩʚʦʝʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʦʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤ ʧʨʠʸʤʘʤ ʩ ʫʯʸʪʦʤ 

ʤʘʪʝʨʠʘʣʴʥʦ- ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʭʦʟʷʡʩʪʚ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʤʠ ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʶʞʥʳʭ 

ʯʝʨʥʦʟʝʤʦʚ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʧʨʠʤʝʥʝʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ 

ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ (ʧʨʷʤʦʡ ʧʦʩʝʚ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ 

ʧʦʯʚʳ. ʈʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʘʷ ʩʠʩʪʝʤʘ ʟʝʤʣʝʜʝʣʠʷ ʫʣʫʯʰʘʝʪ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʵʨʦʟʠʠ, 

ʩʙʝʨʝʛʘʝʪ ʧʦʯʚʝʥʥʫʶ ʚʣʘʛʫ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. 

ʅʘʨʷʜʫ ʩ ʩʠʩʪʝʤʦʡ ʟʝʤʣʝʜʝʣʠʷ ʥʘʤʠ ʠʟʫʯʘʣʠʩʴ ʚʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ, ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ ɸʣʴʙʠʪʘ ʠ ʅʦʚʦʩʠʣʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

ɽʩʣʠ ʧʦʯʚʫ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʘʭʘʪʴ, ʪʦ ʧʨʠ ʧʨʦʭʦʜʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʤʘʰʠʥ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ, 

ʨʳʭʣʠʪʩʷ ʪʦʣʴʢʦ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʟʜʘʝʪʩʷ çʧʦʜʧʣʫʞʥʘʷ 

ʧʦʜʦʰʚʘè, ʢʦʪʦʨʘʷ ʥʝ ʧʨʦʧʫʩʢʘʝʪ ʚʛʣʫʙʴ ʤʘʩʩʠʚʘ ʧʦʯʚʳ ʟʠʤʥʶʶ ʚʣʘʛʫ. ʊʘʣʳʝ 

ʚʦʜʳ ʚʳʥʫʞʜʝʥʳ ʩʪʝʢʘʪʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʝʡ ʚ ʦʚʨʘʛʠ, ʨʝʢʠ, ʦʙʨʝʢʘʷ ʨʘʩʪʝʥʠʷ 

ʥʘ ʟʘʩʫʭʫ. ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʘʨʩʝʥʘʣʝ 

ʢʨʝʩʪʴʷʥʠʥʘ ʪʨʝʭ ʩʝʣʴʭʦʟʤʘʰʠʥ- ʩʝʷʣʢʠ, ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʠ ʟʝʨʥʦʫʙʦʨʦʯʥʦʛʦ 

ʢʦʤʙʘʡʥʘ, ʯʪʦ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʪʨʝʙʫʝʪʩʷ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʟʝʤʣʝʜʝʣʠʷ. 

ʉʦʢʨʘʱʘʷ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪ 

ʨʘʩʭʦʜ ɻʉʄ, ʪʨʫʜʦʟʘʪʨʘʪʳ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʧʨʦʜʫʢʮʠʠ. 

ʇʦʞʥʠʚʥʳʝ ʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʤʳ ʦʩʪʘʚʣʷʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, 

ʟʘʱʠʱʘʶʪ ʧʦʯʚʫ ʦʪ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʩʥʠʞʘʶʪ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʩ ʝʝ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʫʚʝʣʠʯʠʚʘʶʪ ʥʘʢʦʧʣʝʥʠʝ ʚʣʘʛʠ ʟʘ ʩʯʝʪ ʘʪʤʦʩʬʝʨʥʦʡ ʠʨʨʠʛʘʮʠʠ, 

ʦʪʪʝʥʷʷ ʧʦʯʚʫ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʩʯʝʪ ʧʨʦʷʚʣʝʥʠʷ ʘʣʣʝʣʦʧʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʠ 

ʨʘʟʣʦʞʝʥʠʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʥʝʪʨʦʥʫʪʦʡ 

ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʤʠ ʤʘʰʠʥʘʤʠ,  ʧʦʜʘʚʣʷʝʪʩʷ ʩʦʨʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. 

ʇʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʫʣʫʯʰʘʝʪʩʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʧʦʯʚʳ ʠ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʨʘʟʤʝʨ ʧʦʯʚʝʥʥʳʭ 

ʘʛʨʝʛʘʪʦʚ ʟʘ ʩʯʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʫʣʫʯʰʘʝʪʩʷ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ. ʇʦʞʥʠʚʥʳʝ ʦʩʪʘʪʢʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʛʣʝʨʦʜʥʦʝ ʧʠʪʘʥʠʝ ʘʟʦʪʦʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʠ ʜʨʫʛʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʦʩʪʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. 

ʅʘʰʠ ʧʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʆʆʆ çʅʠʚʘè ʂʫʤʳʣʞʝʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2010..2011 ʛʦʜʘʭ, ʩ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ  

ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʟʦʥʝ ʶʞʥʳʭ ʯʝʨʥʦʟʝʤʦʚ, 
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ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ  ʜʦ 3.0 ʪ/ʛʘ ʤʘʩʣʦʩʝʤʷʥ. 

ʇʨʦʚʦʜʠʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʜʚʫʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ: 

ʪʨʘʜʠʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʧʨʷʤʦʡ ʧʦʩʝʚ. ʀʟʫʯʘʣʠʩʴ  ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ 

ʨʘʥʥʝʩʧʝʣʳʡ ʩʦʨʪ ʈ - 453 (ʈʦʜʥʠʢ) ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʛʠʙʨʠʜ ɼʦʥʩʢʦʡ 1448. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʠʤʝʥʷʣʘʩʴ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ  ʩʝʤʷʥ ʙʠʦʧʨʝʧʘʨʘʪʘʤʠ: 

ɸʣʴʙʠʪ ʠ ʅʦʚʦʩʠʣ, ʠʟ ʨʘʩʯʝʪʘ 50 ʤʛ + 10 ʣʠʪʨʦʚ ʚʦʜʳ ʥʘ 1 ʪʦʥʥʫ ʩʝʤʷʥ. 

ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ 4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ - 

ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʦʩʪʘʚʣʷʣʘ 60 ʪʳʩ. ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ ʛʝʢʪʘʨ, ʩ 

ʨʘʩʯʝʪʦʤ ʢ ʫʙʦʨʢʝ ʯʪʦʙʳ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʙʳʣʘ 55 ʪʳʩ. ʨʘʩʪʝʥʠʡ ʥʘ ʛʝʢʪʘʨ. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ 

ʫʢʘʟʘʥʠʷʤʠ (ɼʦʩʧʝʭʦʚ ɹ.ɸ,1985) ʠ ʤʝʪʦʜʠʢʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ [3]. ʇʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ 

ʩʦʩʪʘʚʣʷʣʘ 280 ʤ
2
 (50.0 ʭ5.6 ʤ) ʧʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʨʘʟʤʝʱʝʥʠʠ ʚʘʨʠʘʥʪʦʚ. 

ʇʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʜʦʚʦʣʴʥʦ 

ʨʘʟʣʠʯʥʳʤʠ ʪʝʧʣʦʚʳʤʠ ʠ ʚʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɻʦʜʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʠ ʥʝ ʩʦʚʩʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ɺ 2010 ʛʦʜʫ ʛʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʦ ï 536.4 ʤʤ, ʚ 2011 ʛʦʜʫ ï 365.6 ʤʤ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʦʯʝʥʴ ʟʘʚʠʩʠʪ ʦʪ ʚʝʩʝʥʥʠʭ ʚʣʘʛʦʟʘʧʘʩʦʚ ʚ 

ʤʝʪʨʦʚʦʤ ʩʣʦʚʝ ʧʦʯʚʳ ʠ ʦʩʘʜʢʦʚ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɿʘ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʡ 

ʚʝʛʝʪʘʮʠʠ (ʤʘʡ-ʩʝʥʪʷʙʨʴ) ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ 2010 ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ ï 234.9 ʤʤ, 

ʚ 2011 ʛʦʜʫ ï 192.4 ʤʤ.  

ɺ ʧʝʨʚʳʡ ʛʦʜ ʤʳ ʪʦʣʴʢʦ ʧʨʠʩʪʫʧʠʣʠ ʢ ʧʨʦʮʝʩʩʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ ʢʫʣʴʪʫʨʫ (ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ) ʤʳ ʩʢʦʩʠʣʠ ʢʘʢ  

ʤʦʞʥʦ ʚʳʰʝ 0.35...0.40 ʤʝʪʨʘ ʠ ʚʩʶ ʩʦʣʦʤʫ, ʠʟʤʝʣʴʯʠʚ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʙʨʦʩʘʣʠ 

ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʷ. ʉʦʟʜʘʣʘʩʴ ʨʘʩʪʠʪʝʣʴʥʘʷ ʤʫʣʴʯʘ ʠ ʚʦʪ ʚ ʥʝʡ ʩʪʘʣʠ ʘʢʪʠʚʥʦ 

ʧʨʦʪʝʢʘʪʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚʢʣʶʯʘʷ ʠ ʨʘʟʚʠʪʠʝ ʢʦʣʴʯʘʪʳʭ  

ʯʝʨʚʝʡ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʣʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʚ ʦʨʛʘʥʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ. ɺ ʧʦʯʚʝ ʩʦʭʨʘʥʷʣʠʩʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʜʨʝʥʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʨʘʟʣʘʛʘʶʱʠʤʠʩʷ ʦʩʪʘʥʢʘʤʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ, ʠ ʢʘʥʘʣʴʮʳ, 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ. ʉʠʩʪʝʤʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʨʝʥ ʠ ʢʘʥʘʣʴʮʝʚ 

ʜʝʣʘʣʠ ʧʦʯʚʫ ʢʘʢ ʙʳ ʨʳʭʣʦʡ ʥʘ ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ ï ʛʦʨʘʟʜʦ ʙʦʣʴʰʫʶ ʯʝʤ ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʠ ʧʘʭʦʪʝ, ʩʧʦʩʦʙʥʦʡ ʧʨʦʧʫʩʢʘʪʴ ʚʥʫʪʨʴ ʤʘʩʩʠʚʘ ʧʦʯʚʳ ʚʦʟʜʫʭ ʠ 

ʚʣʘʛʫ. ʅʘʣʠʯʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʧʦʯʚʝ ʚʦʟʜʫʭʘ ʠ ʚʣʘʛʠ ʫʩʢʦʨʷʣʦ ʧʨʦʮʝʩʩʳ 

ʨʘʟʣʦʞʝʥʠʷ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ, ʥʝ ʜʦʧʫʩʢʘʷ ʧʦʚʳʰʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ, 

ʧʦʚʳʰʘʣʦ ʨʘʩʪʚʦʨʠʤʦʩʪʴ (ʧʨʝʚʨʘʱʝʥʠʝ ʚ ʜʦʩʪʫʧʥʳʝ ʨʘʩʪʝʥʠʷʤ ʬʦʨʤʳ) ʚ 

ʠʟʙʳʪʢʝ ʠʤʝʶʱʠʭʩʷ ʚ ʧʦʯʚʝ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʬʦʩʬʦʨʘ, 

ʢʘʣʠʷ, ʤʘʛʥʠʷ ʠ ʜʨʫʛʠʭ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ɺʩʝʛʜʘ 

ʠʤʝʶʱʘʷʩʷ ʚ ʚʦʟʜʫʭʝ ʚʣʘʛʘ, ʢʦʥʜʝʥʩʠʨʦʚʘʣʘʩʴ ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʠ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʯʘʩʪʷʤʠ ʧʦʯʚʳ ï ʚʳʧʘʜʘʣʘ ʫʪʨʝʥʥʷʷ ʨʦʩʘ ï ʧʨʦʠʩʭʦʜʠʣʘ 

ʘʪʤʦʩʬʝʨʥʘʷ ʠʨʨʠʛʘʮʠʷ. ɺʤʝʩʪʝ ʩ ʫʪʨʝʥʥʝʡ ʨʦʩʦʡ, ʨʘʩʪʝʥʠʷʤ ʜʦʩʪʘʚʘʣʦʩʴ 

ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʠʭ ʨʘʟʚʠʪʠʷ ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʨʦʩʝ 

ʩʦʝʜʠʥʝʥʠʡ 

ʅʘ ʚʪʦʨʦʡ ʛʦʜ ʤʳ ʧʨʦʜʦʣʞʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʥʘʢʘʧʣʠʚʘʥʠʶ  
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ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʤʫʣʴʯʘ ʨʦʩʣʘ ʠ ʰʣʦ ʧʦʩʪʝʧʝʥʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʧʦʯʚʳ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʅʘ ʚʪʦʨʦʡ ʛʦʜ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣʦ ʥʘ 10 % ʥʠʞʝ, ʯʝʤ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʦʙʨʘʙʦʪʢʝ.  
 

ʊʘʙʣʠʮʘ - ʋʨʦʞʘʡʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʪ/ʛʘ 
 

ɺʘʨʠʘʥʪ 

ʦʧʳʪʘ 

ʈ-453 ɼʦʥʩʢʦʡ 1448 

2010 2011 ʩʨʝʜʥʝʝ 2010 2011 ʩʨʝʜʥʝʝ 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʢʦʥʪʨʦʣʴ 1.63 1.83 1.73 1.74 1.96 1.85 

ʘʣʴʙʠʪ 1.98 2.23 2.10 2.09 2.17 2.13 

ʥʦʚʦʩʠʣ 1.97 2.26 2.11 2.12 2.25 2.18 

ʇʨʷʤʦʡ ʧʦʩʝʚ 

ʢʦʥʪʨʦʣʴ 1.38 1.62 1.59 1.42 1.79 1.60 

ʘʣʴʙʠʪ 1.62 1.97 1.79 1.65 1.83 1.74 

ʥʦʚʦʩʠʣ 1.67 2.04 1.85 1.71 2.09 1.88 

        ʅʉʈ0,5          0.13                0.17 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʧʨʠ ʧʨʷʤʦʤ 

ʧʦʩʝʚʝ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʤʘʩʣʦʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ʇʨʠʯʝʤ ʚ ʧʝʨʚʳʡ ʛʦʜ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʣʘ 15..18% ʚ 

ʧʦʣʴʟʫ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ, ʪʦ ʚʦ ʚʪʦʨʦʡ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʦ ʫʞʝ 10é12%. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʧʦʤʠʤʦ ʧʦʩʪʝʧʝʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʳ, ʥʘʙʣʶʜʘʣʦʩʴ ʙʦʣʴʰʝ ʥʘʢʦʧʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʣʘʛʠ ʧʨʠ ʧʨʷʤʦʤ 

ʧʦʩʝʚʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʣʶʙʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʪʝʨʠ ʚʣʘʛʠ ʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʚʘʨʠʘʥʪʘʤʠ 

ʩʦʩʪʘʚʣʷʣʘ 30..35 % ʚ ʧʦʣʴʟʫ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ɸʣʴʙʠʪʘ ʠ ʅʦʚʦʩʠʣʘ, ʩʳʛʨʘʣʦ ʥʝʤʘʣʦ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ. ʆʪʤʝʯʘʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʨʠʙʘʚʢʘ 

ʫʨʦʞʘʷ, ʢʘʢ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʪʘʢ ʠ ʧʦ ʩʠʩʪʝʤʝ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ. ɽʩʣʠ 

ʥʘ ʢʦʥʪʨʦʣʝ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʩʠʩʪʝʤʝ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʙʳʣʘ ʚ 2010..2011 ʛʦʜʘʭ  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1.38 ʪ/ʛʘ, 1.62 ʪ/ʛʘ, ʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ɸʣʴʙʠʪʘ ʠ ʅʦʚʦʩʠʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ 

ʛʦʜʘʤ 1.62 ʪ/ʛʘ, 1.97 ʪ/ʛʘ.   

ʊʝʭʥʦʣʦʛʠʶ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʚ ʨʘʟʥʳʭ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʦʩʚʘʠʚʘʪʴ 

ʝʝ ʚ ʭʦʟʷʡʩʪʚʘʭ. ʇʨʠ ʵʪʦʤ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʨʠʥʠʤʘʝʪ ʢʦʥʢʨʝʪʥʳʡ 

ʟʝʤʣʝʚʣʘʜʝʣʝʮ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʩʙʝʨʝʛʘʶʱʝʝ 

ʟʝʤʣʝʜʝʣʠʝ ʠʤʝʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. 
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The article deals with some characteristics of weediness between the red clover both in 

single sort and mixed sowings and timothy on differeny slop ellements are given. it's pointed out that 

there is a necessity for extra measures against weediness under the conditions of transit slope. 
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ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʛʝʪʘʣʴʥʳʭ ʚʠʜʦʚ ʚ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘʭ ʥʝʦʜʠʥʘʢʦʚʘ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʘʭ ʣʘʥʜʰʘʬʪʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʚʥʝʜʨʝʥʠʠ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ [1-3]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʩʦʨʝʥʥʦʩʪʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʨʘʟʥʳʭ ʵʣʝʤʝʥʪʘʭ ʘʛʨʦʤʠʢʨʦʣʘʥʜʰʘʬʪʘ (ɸʄʃ).  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʯʸʪʫ ʟʘʩʦʨʸʥʥʦʩʪʠ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ 

ʥʘ ʨʘʟʥʳʭ ɸʄʃ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ɼʝʨʠʙʠʥʩʢʦʛʦ ʫʨʦʯʠʱʘ (ʛ. 

ʇʝʨʤʴ) ʚ 2008 ï 2010 ʛʛ. ʆʙʩʣʝʜʦʚʘʣʠʩʴ ʦʜʥʦʚʠʜʦʚʳʝ ʠ ʩʤʝʰʘʥʥʳʝ ʩ 

ʪʠʤʦʬʝʝʚʢʦʡ ʣʫʛʦʚʦʡ ʧʦʩʝʚʳ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʚʦʩʪʦʝʚ 

ʥʘ ʩʝʤʝʥʘ. ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʨʪʘ: ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ ʇʝʨʤʩʢʠʡ ʤʝʩʪʥʳʡ ʠ 
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ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ ʋʪʨʦ. 

ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʪʨʠ ʚʘʨʠʘʥʪʘ: ʦʜʥʦʚʠʜʦʚʳʝ ʧʦʩʝʚʳ ʢʣʝʚʝʨʘ 

ʣʫʛʦʚʦʛʦ, ʪʠʤʦʬʝʝʚʢʠ ʣʫʛʦʚʦʡ ʠ ʩʤʝʰʘʥʥʳʡ ʧʦʩʝʚ ʢʣʝʚʝʨʘ ʩ ʪʠʤʦʬʝʝʚʢʦʡ 

(ʙʠʚʠʜʦʚʦʡ ʧʦʩʝʚ). ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠ ʥʘ ʪʨʸʭ ɸʄʃ, ʪ.ʝ. ʪʨʠ ʦʜʥʦʬʘʢʪʦʨʥʳʭ 

ʦʧʳʪʘ: ʵʣʶʚʠʘʣʴʥʦʤ (ʚʝʨʭʥʝʝ ʧʣʘʪʦ), ʪʨʘʥʟʠʪʥʦʤ (ʩʢʣʦʥ ʢʨʫʪʠʟʥʦʡ 3-4Á) ʠ 

ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ (ʧʦʜʥʦʞʠʝ ʩʢʣʦʥʘ). ɺ ʵʣʶʚʠʘʣʴʥʦ-ʪʨʘʥʟʠʪʥʦʡ ʯʘʩʪʠ ʩʢʣʦʥ 

ʷʚʣʷʝʪʩʷ ʩʣʘʙʦʚʳʧʫʢʣʳʤ, ʘ ʚ ʪʨʘʥʟʠʪʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ï ʩʣʘʙʦʚʦʛʥʫʪʳʤ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ï 18 ʤ
2
.  

ɸʛʨʦʪʝʭʥʠʢʘ ʚ ʦʧʳʪʝ ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʇʨʝʜʫʨʘʣʴʷ. ʄʠʥʝʨʘʣʴʥʳʝ 

ʫʜʦʙʨʝʥʠʷ ʚʥʝʩʝʥʳ ʬʦʥʦʤ ʚ ʜʦʟʝ N30P60K60. ʅʦʨʤʘ ʚʳʩʝʚʘ (ʤʣʥ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ 

ʥʘ 1 ʛʘ): ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ʚ ʦʜʥʦʚʠʜʦʚʦʤ ʠ ʙʠʚʠʜʦʚʦʤ ʧʦʩʝʚʘʭ ï 5; ʪʠʤʦʬʝʝʚʢʠ 

ʣʫʛʦʚʦʡ ʚ ʦʜʥʦʚʠʜʦʚʦʤ ʧʦʩʝʚʝ ï 20; ʚ ʙʠʚʠʜʦʚʦʤ ʧʦʩʝʚʝ ï 10; ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʩʦʨʪʘ ʀʨʛʠʥʘ (ʧʦʢʨʦʚʥʘʷ ʢʫʣʴʪʫʨʘ) ï 5.5. ʉʧʦʩʦʙ ʧʦʩʝʚʘ ʪʨʘʚ ʠ ʧʦʢʨʦʚʥʦʡ 

ʢʫʣʴʪʫʨʳ ʨʷʜʦʚʦʡ, ʧʨʦʚʝʜʸʥ ʩʝʷʣʢʦʡ ʉʉʅʇ-16, ʩʦ ʩʤʝʰʘʥʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ 

ʢʫʣʴʪʫʨ ʚ ʨʷʜʢʘʭ ʙʠʚʠʜʦʚʳʭ ʧʦʩʝʚʦʚ. ʇʦʢʨʦʚʥʘʷ ʢʫʣʴʪʫʨʘ ʚʳʩʝʚʘʣʘʩʴ ʧʦʧʝʨʸʢ 

ʧʦʩʝʚʘ ʪʨʘʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʵʣʶʚʠʘʣʴʥʦʤ ɸʄʃ ʧʦʯʚʘ ʜʝʨʥʦʚʦ-ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʘʷ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ, ʥʘ ʪʨʘʥʟʠʪʥʦʤ ɸʄʃ, ʜʝʨʥʦʚʦ-ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʘʷ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ ʩʣʘʙʦʩʤʳʪʘʷ. ʇʦʯʚʘ ʵʣʶʚʠʘʣʴʥʦʛʦ ɸʄʃ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʦʯʝʥʴ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ, ʙʣʠʟʢʦʡ ʢ ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ, 

ʩʨʝʜʥʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ. ʇʦʯʚʘ 

ʪʨʘʥʟʠʪʥʦʛʦ ɸʄʃ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʦʯʝʥʴ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ, 

ʩʣʘʙʦʢʠʩʣʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ, ʩʨʝʜʥʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ 

ʬʦʩʬʦʨʘ ʠ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ. ʇʦʯʚʘ ʘʢʢʫʤʫʣʷʪʠʚʥʦʛʦ 

ɸʄʃ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ, ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ 

ʩʨʝʜʳ, ʩʨʝʜʥʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ 

ʢʘʣʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ ɸʄʃ ʧʦʯʚʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʧʣʦʜʦʨʦʜʥʦʡ. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ, ʧʨʦʚʝʜʸʥʥʦʝ ʚ 2008-2011 ʛʛ. 

ʚʳʷʚʠʣʦ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʝʛʝʪʘʣʴʥʦʡ ʬʣʦʨʳ. 

ʆʙʥʘʨʫʞʝʥʦ 64 ʩʦʨʥʳʭ ʚʠʜʘ ʠʟ 20 ʩʝʤʝʡʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ 26 ʤʘʣʦʣʝʪʥʠʭ ʠ 39 

ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ. ɿʘʩʦʨʸʥʥʦʩʪʴ ʧʦʣʝʡ 3-5 ʙʘʣʣʦʚ. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ 

ʪʠʧʘʤʠ ʟʘʩʦʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʦʨʥʝʚʠʱʥʳʡ ʠ ʢʦʨʥʝʦʪʧʨʳʩʢʦʚʳʡ. ɸʥʘʣʠʟ ʧʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʦʩʝʚʘʭ 20 (31%) ʚʠʜʦʚ, 30 (47%) ʚʠʜʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʚʦʣʴʥʦ 

ʯʘʩʪʦ, ʘ 14 (22%) ï ʝʜʠʥʠʯʥʳ, 62 ʚʠʜʘ  (97%) ʷʚʣʷʶʪʩʷ ʤʝʟʦʬʠʪʘʤʠ, ʦʜʠʥ ʚʠʜ 

(2%) ï ʱʘʚʝʣʴ ʢʫʨʯʘʚʳʡ (Rumex crispus) - ʛʠʛʨʦʬʠʪ, ʦʜʠʥ ʚʠʜ (2%) ï ʣʠʩʦʭʚʦʩʪ 

ʣʫʛʦʚʦʡ (Alopecurus pratensis) ʷʚʣʷʝʪʩʷ ʢʩʝʨʦʤʝʟʦʬʠʪʦʤ. ʇʨʝʦʙʣʘʜʘʶʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚ - ʉʣʦʞʥʦʮʚʝʪʥʳʝ (Asteraceae Dumort.), ʍʚʦʱʝʚʠʜʥʳʝ 

(Eqvisetaceae Rich. ex DC), ʗʩʥʦʪʢʦʚʳʝ (Lamiaceae Lindl.), ɼʳʤʷʥʢʦʚʳʝ 

(Fumariaceae DC).  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʦʨʥʳʝ ʚʠʜʳ ʚʩʪʨʝʯʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ: ʙʦʜʷʢ ʧʦʣʝʚʦʡ (Cirsium arvense), ʦʩʦʪ ʧʦʣʝʚʦʡ  (Sonchus 

arvensis), ʪʨʸʭʨʝʙʝʨʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Matricaria perforate), ʦʜʫʚʘʥʯʠʢ 
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ʧʦʣʝʚʦʡ (Taraxacum offiʩinale), ʧʠʢʫʣʴʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Galeopsis speciosa), 

ʙʫʜʨʘ ʧʣʶʱʝʚʠʜʥʘʷ (Glechome gederaceae), ʭʚʦʱ ʧʦʣʝʚʦʡ (Equisetum arvense), 

ʛʨʝʯʠʰʢʘ ʚʴʶʥʢʦʚʘʷ (Poligonum convolvulus), ʨʝʜʴʢʘ ʜʠʢʘʷ (Raphanus 

raphanistrum), ʷʨʫʪʢʘ ʧʦʣʝʚʘʷ (Thlaspi arvense), ʧʘʩʪʫʰʴʷ ʩʫʤʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

(Capsella bursa-pastoris), ʤʦʢʨʠʮʘ ʩʨʝʜʥʷʷ (Stellaria mediʘ), ʤʦʢʨʠʮʘ ʟʣʘʯʥʘʷ 

(Stellaria graminea), ʬʠʘʣʢʘ ʧʦʣʝʚʘʷ (Viola arvensis), ʧʦʜʤʘʨʝʥʥʠʢ ʮʝʧʢʠʡ 

(Gallium ʘparinae), ʚʴʶʥʦʢ ʧʦʣʝʚʦʡ (Convolvulus arvensis).  

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʚʝʨʰʠʥʳ ʠ ʩʢʣʦʥʘ ʭʦʣʤʘ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦ ʤʥʦʛʦʤ ʩʭʦʞʠ. ʉʨʝʜʠ ʤʘʣʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ ʧʨʝʦʙʣʘʜʘʶʪ - 

ʬʠʘʣʢʘ ʧʦʣʝʚʘʷ (Viola arvensis), ʧʠʢʫʣʴʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Galeopsis speciosa), 

ʩʨʝʜʠ ʤʥʦʛʦʣʝʪʥʠʭ - ʙʦʜʷʢ ʧʦʣʝʚʦʡ (Cirsium arvense), ʦʩʦʪ ʧʦʣʝʚʦʡ  (Sonchus 

arvensis), ʧʦʜʤʘʨʝʥʥʠʢ ʮʝʧʢʠʡ (Gallium ʘparinae). ʆʩʦʙʝʥʥʦʩʪʴʶ ʚ 

ʟʘʩʦʨʸʥʥʦʩʪʠ ʩʢʣʦʥʘ ʭʦʣʤʘ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʭʚʦʱʘ ʧʦʣʝʚʦʛʦ 

(Equisetum arvense), ʯʪʦ ʫʢʘʟʳʚʘʝʪ (ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ) ʥʘ ʧʦʚʳʰʝʥʥʫʶ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʚ ʜʘʥʥʦʤ ʵʣʝʤʝʥʪʝ ʩʢʣʦʥʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʨʰʠʥʦʡ ʠ ʧʦʜʥʦʞʠʝʤ ʭʦʣʤʘ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʜʥʦʞʠʷ ʭʦʣʤʘ 

ʦʪʤʝʯʝʥʦ ʫʩʠʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʪʨʸʭʨʝʙʝʨʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Matricaria 

perforate), ʙʫʜʨʳ ʧʣʶʱʝʚʠʜʥʦʡ (Glechome gederaceae), ʷʨʫʪʢʠ ʧʦʣʝʚʦʡ (Thlaspi 

arvense), ʠ ʤʦʢʨʠʮʳ ʩʨʝʜʥʝʡ (Stellaria mediʘ). ʇʨʠʩʫʪʩʪʚʠʝ ʤʦʢʨʠʮʳ ʠ ʷʨʫʪʢʠ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʦʩʪʘʪʦʯʥʫʶ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ ʵʪʦʡ ʯʘʩʪʠ ʩʢʣʦʥʘ.  

ʇʦʜʧʦʢʨʦʚʥʳʝ ʧʦʩʝʚʳ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ I ʛ.ʞ. ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʢʣʝʚʝʨʘ 

ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʟʘʩʦʨʸʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʙʳʣʦ ʫʩʪʘʥʦʚʠʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʟʘʩʦʨʝʥʠʷ ʧʦʩʝʚʦʚ ʥʘ ʨʘʟʥʳʭ ɸʄʃ. ɺ 2008 ʛ. ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʟʘʩʦʨʝʥʥʦʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ I ʛ.ʞ., ʢʘʢ ʚ ʯʠʩʣʦʚʦʤ (83 ʰʪ./ʤ
2
), ʪʘʢ ʠ ʚ 

ʤʘʩʩʦʚʦʤ (212 ʛ/ʤ
2
) ʚʳʨʘʞʝʥʠʠ ʦʪʤʝʯʝʥʘ ʥʘ ʪʨʘʥʟʠʪʥʦʤ ɸʄʃ. ʂʦʣʠʯʝʩʪʚʦ 

ʩʦʨʥʷʢʦʚ ʥʘ ʧʦʜʥʦʞʠʠ ʭʦʣʤʘ ʩʦʧʦʩʪʘʚʠʤʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ (72 ʰʪ./ʤ
2
) ʩ 

ʚʝʨʰʠʥʦʡ ʭʦʣʤʘ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʧʦ ʙʠʦʤʘʩʩʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (96 

ʛ/ʤ
2
), ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʣʫʯʰʠʤ ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʝʥʠʡ ʧʦʢʨʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʚ 

ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ ɸʄʃ, ʚ 2009 ʠ 2010 ʛʛ. ʧʦʣʫʯʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʩʦʨʸʥʥʦʩʪʴʶ ʪʨʘʚ I ʛ.ʧ. ʚ ʪʨʘʚʘʭ II ʛ.ʧ. ʦʪʤʝʯʝʥʦ 

ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʤʘʣʦʣʝʪʥʠʭ ʚʠʜʦʚ ʠ ʫʩʠʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʭ 

ʚʠʜʦʚ, ʢʘʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʪʘʢ ʠ ʧʦ ʙʠʦʤʘʩʩʝ. ʊʘʢ, ʥʘ ʚʝʨʰʠʥʝ ʭʦʣʤʘ ʚ 2009 ʛ. 

ʢʦʣʠʯʝʩʪʚʦ ʤʥʦʛʦʣʝʪʥʠʭ ʚʠʜʦʚ ʚ ʦʜʥʦʚʠʜʦʚʳʭ ʧʦʩʝʚʘʭ ʢʣʝʚʝʨʘ ʩʦʩʪʘʚʣʷʣʦ 6 

ʰʪ./ʤ
2
 (20 ʛ/ʤ

2
), ʘ ʚ 2010 ʛ. (ʪʨʘʚʳ I ʛ.ʧ.) 11 ʰʪ./ʤ

2
 (35 ʛ/ʤ

2
). ʊʝʥʜʝʥʮʠʷ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʭ ʚʠʜʦʚ ʦʪʤʝʯʝʥʘ ʥʘ ʚʩʝʭ ɸʄʃ (ʪʘʙʣ.). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʙʦʨʴʙʝ ʩ 

ʟʘʩʦʨʸʥʥʦʩʪʴʶ ʥʘ ʪʨʘʥʟʠʪʥʳʭ ɸʄʃ. ɿʘʩʦʨʸʥʥʦʩʪʴ ʚʳʰʝ ʚ ʦʜʥʦʚʠʜʦʚʳʭ 

ʧʦʩʝʚʘʭ. ɸʢʪʠʚʥʦʩʪʴ ʩʝʛʝʪʘʣʴʥʳʭ ʚʠʜʦʚ ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ II ʛ.ʧ. 

ʚʳʰʝ ʥʘ ʪʨʘʥʟʠʪʥʦʤ ʠ ʵʣʶʚʠʘʣʴʥʦʤ ɸʄʃ ʠ ʤʠʥʠʤʘʣʴʥʘ ʥʘ ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʣʫʯʰʠʤ ʨʘʟʚʠʪʠʝʤ ʢʫʣʴʪʫʨ. ɺ ʟʘʩʦʨʸʥʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ II 

ʛ.ʧ. ʚʦʟʨʘʩʪʘʝʪ ʫʯʘʩʪʠʝ ʤʥʦʛʦʣʝʪʥʠʭ ʚʠʜʦʚ.   
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ʊʘʙʣʠʮʘ - ɿʘʩʦʨʸʥʥʦʩʪʴ ʩʝʤʝʥʥʳʭ ʧʦʩʝʚʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ I ʠ II ʛ.ʧ. 

ʥʘ ʨʘʟʥʳʭ ɸʄʃ 

ʊʨʘʚʦʩʪʦʡ 
ɺʩʝʛʦ ʩʦʨʥʷʢʦʚ 

ɺ ʪʦʤ ʯʠʩʣʝ 

ʤʥʦʛʦʣʝʪʥʠʝ ʤʘʣʦʣʝʪʥʠʝ 

ʛ/ʤĮ ʰʪ./ʤĮ ʛ/ʤĮ ʰʪ./ʤĮ ʛ/ʤĮ ʰʪ./ʤĮ 

ʊʨʘʚʳ I ʛ.ʧ., ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʝ ʟʘʢʣʘʜʢʠ (2009-2010 ʛʛ.) 

ɺʝʨʰʠʥʘ ʭʦʣʤʘ 

1. ʂʣʝʚʝʨ 42 24 18 6 24 18 

2. ʂʣʝʚʝʨ+ ʪʠʤʦʬʝʝʚʢʘ 40 22 18 5 22 17 

3. ʊʠʤʦʬʝʝʚʢʘ 63 34 32 10 31 24 

ʉʢʣʦʥ ʭʦʣʤʘ 

1. ʂʣʝʚʝʨ 89 30 43 8 45 22 

2. ʂʣʝʚʝʨ+ ʪʠʤʦʬʝʝʚʢʘ 80 25 38 6 42 19 

3. ʊʠʤʦʬʝʝʚʢʘ 110 37 52 12 58 25 

ʇʦʜʥʦʞʠʝ ʭʦʣʤʘ 

1. ʂʣʝʚʝʨ 39 19 17 4 22 15 

2. ʂʣʝʚʝʨ+ ʪʠʤʦʬʝʝʚʢʘ 37 17 18 5 19 12 

3. ʊʠʤʦʬʝʝʚʢʘ 56 25 28 8 29 17 

ʊʨʘʚʳ II ʛ.ʧ., 2010 ʛ. 

ɺʝʨʰʠʥʘ ʭʦʣʤʘ 

1. ʂʣʝʚʝʨ 64 24 35 11 28 13 

2. ʂʣʝʚʝʨ+ ʪʠʤʦʬʝʝʚʢʘ 55 22 30 10 25 12 

3. ʊʠʤʦʬʝʝʚʢʘ 87 30 48 12 39 18 

ʉʢʣʦʥ ʭʦʣʤʘ 

1. ʂʣʝʚʝʨ 93 32 49 13 43 19 

2. ʂʣʝʚʝʨ+ ʪʠʤ. 87 27 47 12 40 15 

3. ʊʠʤʦʬʝʝʚʢʘ 122 34 62 16 60 18 

ʇʦʜʥʦʞʠʝ ʭʦʣʤʘ 

1. ʂʣʝʚʝʨ 49 22 26 8 24 14 

2. ʂʣʝʚʝʨ+ ʪʠʤʦʬʝʝʚʢʘ 42 20 21 8 20 12 

3. ʊʠʤʦʬʝʝʚʢʘ 71 28 39 10 32 18 
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ɺ ɹʀʆɻɽʆʎɽʅʆɿɸʍ ʇʈɽɼɹɸʁʂɸʃʔʗ 
 

ɽ.ɺ. ʄʘʪʚʝʝʚʘ, ʐ.ʂ. ʍʫʩʥʠʜʠʥʦʚ, ʅ.ɺ. ʄʘʪʚʝʝʚʘ 

 

ʀʨʢʫʪʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ  

 

ʆʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2012 ʛ. ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ 

ʢʘʬʝʜʨʳ ʘʛʨʦʵʢʦʣʦʛʠʠ, ʘʛʨʦʭʠʤʠʠ, ʬʠʟʠʦʣʦʛʠʠ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʀʨʢʫʪʩʢʦʡ ɻʉʍɸ ʩ 
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ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ ʚʣʠʷʥʠʷ ʥʦʚʳʭ ʠ ʤʘʣʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ (ʩʚʝʨʙʠʛʘ 
ʚʦʩʪʦʯʥʘʷ, ʛʦʨʝʮ ʨʘʩʪʦʧʳʨʝʥʥʳʡ), ʢʘʢ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ ʧʨʦʮʝʩʩʳ 

ʵʤʠʩʩʠʠ ʉʆ2 ʥʘ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʇʨʝʜʙʘʡʢʘʣʴʷ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʊʫʣʫʥʩʢʘ-̫12 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ (ʩʚʝʨʙʠʛʘ 

ʚʦʩʪʦʯʥʘʷ, ʛʦʨʝʮ ʟʘʙʘʡʢʘʣʴʩʢʠʡ, ʯʠʩʪʳʡ ʧʘʨ). ʆʪʨʘʞʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ. ɼʘʥʘ ʦʮʝʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʩʦʟʜʘʚʘʝʤʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʝʪʣʦ-ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʘ, ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ, ʩʚʝʨʙʠʛʘ ʚʦʩʪʦʯʥʘʷ, 

ʛʦʨʝʮ ʟʘʙʘʡʢʘʣʴʩʢʠʡ, ʯʠʩʪʳʡ ʧʘʨ, ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʵʤʠʩʩʠʷ, ʙʠʦʛʝʦʮʝʥʦʟ, ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ. 

 
 

"RESPIRATION" OF THE LIGHT -GRAY FOREST IN BIOGEOCENOSIS IN 

PREDBAIKAL REGION  

E.V. Matveeva, Sh.K. Khusnidinov, N.V. Matveeva  

Irkutsk State Academy of Agriculture, Irkutsk, Russia  

 

Reflects the results of studies that were conducted in 2012 at the experimental field of the 

Department of Agroecology, Agricultural Chemistry, Physiology and Plant Protection of the Irkutsk 

State Agricultural Academy with a view to determine the effect of new and less common perennial 

grasses (sverbigi reproduction is accurate, knotweed spread wide), as precursors of spring wheat 

processes of emission of CO2 on a light gray forest soils Predbajkalja. The data on the yield of 

spring wheat Tulun-12 depending on the precursors (sverbigi East, mountaineer Transbaikalian, 

pure steam). Reflects the dependence of the yield of spring wheat on the amount of released carbon 

dioxide. The estimation of the productivity of agroecosystems created. 

Key words: light-gray forest soil, perennial grasses, sverbigi East, gorts Transbaikalian, clean 

steam, carbon dioxide emission, biogeocoenosis, spring wheat. 

 

 

ʇʨʦʮʝʩʩ ʚʳʜʝʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʚ ʘʪʤʦʩʬʝʨʫ 

ʥʘʟʚʘʥ ɻ. ʃʶʥʜʝʛʦʨʜʦʤ ñʜʳʭʘʥʠʝʤò ʧʦʯʚʳ. ñɼʳʭʘʥʠʝòʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʘʟʦʦʙʤʝʥʘ ʤʝʞʜʫ ʧʦʯʚʦʡ ʠ ʘʪʤʦʩʬʝʨʦʡ ʠ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ.  

ɸ.ɻ. ɼʦʷʨʝʥʢʦ ʧʦʜ ñʜʳʭʘʥʠʝʤò ʧʦʯʚʳ ʧʦʥʠʤʘʣ ʨʠʪʤʠʯʥʳʡ 

ʚʦʟʜʫʭʦʦʙʤʝʥ ʤʝʞʜʫ ʧʦʯʚʦʡ ʠ ʘʪʤʦʩʬʝʨʦʡ, ʧʨʦʠʩʭʦʜʷʱʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʩʰʠʨʝʥʠʷ ʠ ʩʞʘʪʠʷ ʧʦʯʚʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʯʚʳ 

ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʊʘʢʘʷ ʪʨʘʢʪʦʚʢʘ ʪʝʨʤʠʥʘ ñʜʳʭʘʥʠʝ 

ʧʦʯʚʳò ʥʝʚʝʨʥʘ, ʪʘʢ ʢʘʢ ʦʥʘ ʥʝ ʦʪʨʘʞʘʝʪ ʩʫʱʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠ ʙʣʠʟʢʘ ʢ 

ʪʝʨʤʠʥʫ ñʚʦʟʜʫʭʦʦʙʤʝʥò.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʥʦ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ (ʉʆ2) ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʘʪʤʦʩʬʝʨʳ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʠ ʪʝʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʦʪʝʢʘʶʪ ʚ ʧʦʯʚʘʭ [2]. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʜʳʭʘʥʠʷ ʧʦʯʚʳ (ʚʳʜʝʣʝʥʠʝ ʉʆ2) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʝʸ ʧʣʦʜʦʨʦʜʠʷ. 

ɺʦʧʨʦʩʳ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʉʆ2, ʚ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʩʧʝʮʠʬʠʢʘ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʚ ʟʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ 

ʟʝʤʣʝʜʝʣʠʷ ʠʟʫʯʝʥʳ ʩʣʘʙʦ.  

ɺʘʞʥʝʡʰʠʤ ʨʝʟʝʨʚʦʤ ʫʣʫʯʰʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ, ʬʠʟʠʯʝʩʢʠʭ ʠ ʚʦʟʜʫʰʥʳʭ 
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ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʠʩʴ ʚʦʧʨʦʩʳ ʚʣʠʷʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ: 

ʩʚʝʨʙʠʛʠ ʚʦʩʪʦʯʥʦʡ, ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʘʢ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʚʳʜʝʣʝʥʠʷ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ 

ʇʨʝʜʙʘʡʢʘʣʴʷ.  

ɿʘʜʘʯʠ:  

1. ʇʨʦʠʟʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʵʤʠʩʩʠʠ ʉʆ2 ʠʟ ʧʦʯʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ (ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ: ʩʚʝʨʙʠʛʠ ʚʦʩʪʦʯʥʦʡ, 

ʛʦʨʮʘ ʟʘʙʘʡʢʘʣʴʩʢʦʛʦ) ʠ ʯʠʩʪʦʛʦ ʧʘʨʘ ʚ ʙʠʦʛʝʦʮʝʥʦʟʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. 

2. ʆʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2012 ʛ. ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʢʘʬʝʜʨʳ 

ʘʛʨʦʵʢʦʣʦʛʠʠ, ʘʛʨʦʭʠʤʠʠ, ʬʠʟʠʦʣʦʛʠʠ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʀʨʢʫʪʩʢʦʡ ɻʉʍɸ. 

ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ. ʇʦʯʚʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ. ɼʣʷ ʵʪʠʭ ʧʦʯʚ 

ʭʘʨʘʢʪʝʨʥʘ ʢʠʩʣʘʷ ʨʝʘʢʮʠʷ ʩʨʝʜʳ ʠ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (1.8-2.1%), 

ʦʙʱʝʛʦ ʘʟʦʪʘ (0.08-0.13%), ʬʦʩʬʦʨʘ 26 ʤʛ ʥʘ 100 ʛʨ. ʧʦʯʚʳ, ʢʘʣʠʷ 10 ʤʛ ʥʘ 100 

ʛʨ. ʧʦʯʚʳ ʠ ʥʠʪʨʘʪʥʦʛʦ ʘʟʦʪʘ 15 ʤʛ/ʢʛ [3]. 

ʉʭʝʤʘ ʦʧʳʪʦʚ: 

1 ï ʏʠʩʪʳʡ ʧʘʨ ï ̫ ʨʦʚʘʷ ʧʰʝʥʠʮʘ (ʢʦʥʪʨʦʣʴ) 

2 ï ʉʚʝʨʙʠʛʘ ʚʦʩʪʦʯʥʘʷ ï ̫ ʨʦʚʘʷ ʧʰʝʥʠʮʘ 

3 ï ɻʦʨʝʮ ʟʘʙʘʡʢʘʣʴʩʢʠʡ ï ̫ ʨʦʚʘʷ ʧʰʝʥʠʮʘ 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʟʘʧʘʭʠʚʘʣʠʩʴ ʧʦʩʣʝ ʯʝʪʳʨʝʭ ʣʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɿʘʧʘʰʢʘ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʠʶʣʷ. ʆʙʨʘʙʦʪʢʘ 

ʧʦʯʚʳ - ʧʦʣʫʧʘʨʦʚʘʷ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ. ʇʣʦʱʘʜʴ 

ʦʧʳʪʥʦʡ ʜʝʣʷʥʢʠ ʩʦʩʪʘʚʣʷʣʘ 12ʤ
2
 (3Ĭ4). ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʯʝʪʳʨʸʭʢʨʘʪʥʘʷ. ɺ 

ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ʩʦʨʪʘ ñʊʫʣʫʥʩʢʘʷ-12ò. 

ʋʯʸʪ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠʟ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʀ.ʅ. 

ʐʘʨʢʦʚʘ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʧʦʤʝʱʘʣʠ ʯʘʰʢʫ ʜʠʘʤʝʪʨʦʤ 5 ʩʘʥʪʠʤʝʪʨʦʚ, 

ʩʦʜʝʨʞʘʱʫʶ 10 ʤʣ 1 ʥ. ʨʘʩʪʚʦʨʘ NaOH, ʢʦʪʦʨʫʶ ʩʚʝʨʭʫ ʥʘʢʨʳʚʘʣʠ ʩʦʩʫʜʦʤ-

ʠʟʦʣʷʪʦʨʦʤ, ʚʨʝʟʘʷ ʝʛʦ ʚ ʧʦʯʚʫ ʥʘ ʛʣʫʙʠʥʫ 3-4 ʩʘʥʪʠʤʝʪʨʘ (ʨʠʩ. 1). 

ʏʝʨʝʟ 24 ʯʘʩʘ ʵʢʩʧʦʟʠʮʠʠ ʦʩʪʘʪʦʢ ʱʸʣʦʯʠ ʦʪʪʠʪʨʦʚʳʚʘʣʠ 0.2 ʥ. 

ʨʘʩʪʚʦʨʦʤ H2SO4. ʇʘʨʘʣʣʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʣʠ ʢʦʥʪʨʦʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ. ʇʦ 

ʜʘʥʥʳʤ ʪʠʪʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʉʆ2 ʠʟʤʝʨʷʣʠ ʚ ʛ/ʤ
2 
, ʧʦ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʝ: 

ʂ=(ʘ - ʚ) Ĭ  ʥ  Ĭ 44, ʛʜʝ ʂ ï ʢʦʣʠʯʝʩʪʚʦ ʉʆ2, ʤʛ ʚ ʩʫʪʢʠ; 

ʘ ï ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, ʧʦʰʝʜʰʝʡ ʥʘ ʪʠʪʨʦʚʘʥʠʝ ʱʸʣʦʯʠ ʚ 

ʭʦʣʦʩʪʦʤ ʦʧʨʝʜʝʣʝʥʠʠ, ʤʣ; 

ʚ ï ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʪʳ, ʧʦʰʝʜʰʝʡ ʥʘ ʪʠʪʨʦʚʘʥʠʝ ʱʸʣʦʯʠ ʚ  ʨʘʙʦʯʝʤ 

ʦʧʨʝʜʝʣʝʥʠʠ, ʤʣ; 

ʥ ï ʥʦʨʤʘʣʴʥʦʩʪʴ ʢʠʩʣʦʪʳ; 

44 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʢʦʣʠʯʝʩʪʚʦ ʤʛ ʉʆ2, ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 

1ʤʣ 1ʥ. ʨʘʩʪʚʦʨʘ ʢʠʩʣʦʪʳ [4]. 
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ʈʠʩʫʥʦʢ 1 ï ʋʯʝʪʳ ʚʳʜʝʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʚʳʜʝʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʧʦʩʝʚʘʭ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʨʘʟʤʝʱʝʥʥʦʡ ʧʦʩʣʝ ʯʠʩʪʦʛʦ ʧʘʨʘ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʠʤʝʣʠ 

ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʪʘʙʣ.1). 
 

ʊʘʙʣʠʮʘ  1 ï ɺʣʠʷʥʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʥʘ ñʜʳʭʘʥʠʝò ʩʚʝʪʣʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʳ ʚ 

ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ,  2012 ʛ., ʛ/ʤ
2 

 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ɻʦʜ 

ɼʘʪʘ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʪʘ ʚʳʜʝʣʝʥʠʷ ʉʆ2
 

ʉʫʤʤʘ 

ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ
 

10.06 

11.06 

25.06 

26.06 

10.07 

11.07 

25.07 

26.07 

10.08 

11.08 

ʏʠʩʪʳʡ ʧʘʨ 

(ʢʦʥʪʨʦʣʴ)
 2012 6.1 6.8 5.0 6.5 5.5   378 

ʉʚʝʨʙʠʛʘ  

ʚʦʩʪʦʯʥʘʷ
 2012 6.5 8.8 6.8 8.5 6.2 474 

ɻʦʨʝʮ  

ʟʘʙʘʡʢʘʣʴʩʢʠʡ
 2012 6.6 9.4 7.2 8.9 6.4      497   

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʥʝʨʘʚʥʦʤʝʨʥʦʤ 

ʚʳʜʝʣʝʥʠʠ ʉʆ2 ʧʦ ʜʝʢʘʜʘʤ. ʇʠʢ ñʚʳʙʨʦʩʘò ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʧʨʠʭʦʜʠʣʩʷ ʥʘ 

ʪʨʝʪʴʶ ʜʝʢʘʜʫ ʠʶʥʷ, ʢʘʢ ʚ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʨʘʟʤʝʱʝʥʥʦʡ ʧʦʩʣʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʪʘʢ ʠ ʚ ʧʦʣʝ ʧʰʝʥʠʮʳ, ʨʘʟʤʝʱʝʥʥʦʡ ʧʦ ʯʠʩʪʦʤʫ ʧʘʨʫ. 

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʳʭʘʥʠʷ ʧʦʯʚʳ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ 

ʠʶʣʷ, ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʤʠʩʩʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ 

ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʵʤʠʩʩʠʷ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠʟ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʙʳʣʘ ʤʝʥʴʰʝʡ ʚ 

ʘʛʨʦʙʠʦʛʝʦʮʝʥʦʟʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʨʘʟʤʝʱʝʥʥʳʭ ʧʦ ʯʠʩʪʦʤʫ ʧʘʨʫ. 

ʇʦʜʲʸʤʳ ʠ ʩʧʘʜʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʳʭʘʥʠʷ ʧʦʯʚʳ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ 

ʫʩʠʣʝʥʠʝʤ ʠʣʠ ʦʩʣʘʙʣʝʥʠʝʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ [1].  


