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ɺ ʪʨʫʜʘʭ ʢʦʥʬʝʨʝʥʮʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠ- 
ʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʝʰʝʥʠʷ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ ʧʨʦʙʣʝʤ ʧʦ ʟʝʤʣʝ- 
ʜʝʣʠʶ ʠ ʭʠʤʠʟʘʮʠʠ, ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʫ ʠ ʩʝʣʝʢʮʠʠ, ʞʠʚʦʪʥʦʚʦʜ- 
ʩʪʚʫ ʠ ʚʝʪʝʨʠʥʘʨʠʠ, ʵʢʦʥʦʤʠʢʝ, ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, 
ʧʝʨʝʨʘʙʦʪʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʝʜʥʘʟʥʘʯʝʥʳ 
ʜʣʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 
ɸʇʂ. ʄʘʪʝʨʠʘʣʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʙʦʨʥʠʢʝ, ʠʟʜʘʥʳ ʚ ʘʚʪʦ- 
ʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 

 

The Conference papers cover problems of land tillage and 
chemicalization, plant growing and selection, animal breeding and 
veterinary, mechanization and automation, economics and processing 
of agricultural products as well as theoretical and practical aspects 
of their solution by the young scientists. They are mainly aimed at 
researchers, managers and specialists of Agroindustrial Complex. 
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ʋɺɸɾɸɽʄʓɽ ʏʀʊɸʊɽʃʀ! 

 

ɺ 2016 ʛʦʜʫ ʥʘ ʙʘʟʝ ʙʳʚʰʠʭ ʠʥʩʪʠʪʫʪʦʚ ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʠ 
(ʥʳʥʝ ʌɸʅʆ ʈʦʩʩʠʠ), ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ 
(ʨ.ʧ. ʂʨʘʩʥʦʦʙʩʢ), ʛʦʨʦʜʘʭ ʂʝʤʝʨʦʚʦ, ʊʦʤʩʢ ʠ ʏʠʪʘ, ʩʦʟʜʘʥʦ 
ʢʨʫʧʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ï ʉʠʙʠʨʩʢʠʡ ʬʝʜʝ- 
ʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝ- 
ʤʠʠ ʥʘʫʢ. 
ʎʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʥʪʨʘ ï ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ, 

ʧʦʨʦʜ ʞʠʚʦʪʥʳʭ, ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟ- 
ʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ; 
ʧʦʩʪʨʦʝʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʩʠʩʪʝʤʳ ʛʝʥʝʨʘʮʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ʠʥʥʦʚʘʮʠʡ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ; ʥʘʫʯ- 
ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʦʩʥʦʚʝ 
ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠ- 
ʘʣʘ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʘʜʘʧʪʠ- 
ʨʦʚʘʥʥʳʭ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ; ʩʦʟʜʘʥʠʝ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ 
ʯʝʣʦʚʝʢʘ ʠ ʢʦʨʤʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ. 

ɺ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʥʘʫʯʥʦʤ ʮʝʥʪʨʝ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦ- 
ʛʠʡ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʘʞʥʝʡʰʠʝ ʟʘʜʘʯʠ: 
ï ʨʘʟʚʠʪʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝ- 

ʜʦʚʘʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʧʝʨʝʞʘʶʱʝʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʟʘʜʝʣʘ ʠ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʠʙʠʨʠ, ʫʚʝʣʠʯʝʥʠʝ ʚʘ- 
ʣʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʮʝʣʴʶ 
ʜʦʩʪʠʞʝʥʠʷ ʫʨʦʚʥʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʥʦʨʤ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢ- 
ʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʥʘʩʝʣʝʥʠʷ; 
ï ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʦʮʝʥʢʝ ʙʝ- 

ʟʦʧʘʩʥʦʩʪʠ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʠʥʛʨʝʜʠʝʥʪʦʚ ʧʠʱʠ, ʚʥʝʜʨʝ- 
ʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥ- 
ʥʳʝ, ʙʠʦ- ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʨʤʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʧʨʦ- 
ʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ; 
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ï ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʛʣʫʙʦʢʦʡ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝ- 
ʨʝʨʘʙʦʪʢʠ ʧʨʠʨʦʜʥʦʛʦ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, ʤʝʪʦʜʦʚ ʠ 
ʩʧʦʩʦʙʦʚ ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʧʨʦʜʫʢʮʠʠ; 
ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʢʣʦʥʠʨʦʚʘʥʠʷ ʤʘʣʳʭ ʠʥʥʦʚʘʮʠʦʥ- 
ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʦʟʜʘʥʠʷ ʢʣʘʩʪʝʨʦʚ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩ- 
ʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦ- 
ʛʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ çɸʛʨʦʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷè; 
ï ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʨʘʟʨʘʙʦʪʦʢ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʫʪʝʤ ʪʝʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʛ- 
ʨʘʨʥʳʤʠ ɺʋɿʘʤʠ ʉʠʙʠʨʠ ʠ ʜʨ. 
ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ 
ʧʨʦʙʣʝʤʳ ʩ ʩʦʟʜʘʥʠʝʤ ʥʘʫʯʥʦʛʦ ʟʘʜʝʣʘ ʜʣʷ ʧʨʠʢʣʘʜʥʳʭ ʠʩ- 
ʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ (ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʘʨʘʣ- 
ʣʝʣʴʥʦ) ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʦʚʝʨ- 
ʢʦʡ ʪʝʦʨʠʡ ʠ ʛʠʧʦʪʝʟ, ʧʦʣʫʯʝʥʠʝʤ ʬʘʢʪʦʨʠʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 
ʠ ʠʭ ʚʝʨʠʬʠʢʘʮʠʝʡ. ʀʥʪʝʛʨʘʮʠʷ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʜʦʚʝʜʝ- 
ʥʠʝ ʠʭ ʜʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʢʦʤʧʣʝʢʩʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ï ʢʣʘʩʪʝʨʦʚ, ʢʦʪʦʨʳʝ 
ʥʦʩʷʪ ʩʢʚʦʟʥʦʡ ʭʘʨʘʢʪʝʨ ï çʦʪ ʠʜʝʠ ʜʦ ʪʦʚʘʨʘè. 
ʌʦʨʤʫʣʠʨʦʚʘʥʠʝ ʧʨʦʙʣʝʤ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʙʘʟʝ ʘʥʘʣʠʟʘ 
ʧʦʪʨʝʙʥʦʩʪʝʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʨʘʥʳ ʠ ʉʠʙʠʨʠ, 
ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʳʭ ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʪʝʭʥʦ- 
ʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ. 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʎʝʥʪʨʝ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ 
ʥʘʧʨʘʚʣʝʥʠʷʤ: 
ï ʟʝʤʣʝʜʝʣʠʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ï ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ ʟʝʤ- 

ʣʝʜʝʣʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦ ʟʦʥʘʤ ʉʠʙʠʨʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ- 
ʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʙʝʟʦʧʘʩʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʥʦʚʳʭ 
ʚʳʩʦʢʦʪʦʯʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚ- 
ʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʯʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ 
ʩʦʩʪʦʷʥʠʝʤ ʘʛʨʦʮʝʥʦʟʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʧʨʦ- 
ʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʠʩ- 
ʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ; ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩ- 
ʪʚʫʶʱʠʭ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦ- 
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ʮʝʩʩʘ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʠʥʜʫʮʠʨʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʦ ʟʥʘʯʠʤʦʡ 
ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʩʭʦʜʥʳʭ ʛʝ- 
ʥʦʪʠʧʦʚ, ʘ ʪʘʢʞʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚ ʠ ʛʠʙ- 
ʨʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʯʝʪʘʶʱʠʭ ʩʪʘʙʠʣʴʥʦ 
ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʧʦʚʳʰʝʥʥʦʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʩ 
ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʠ ʙʠʦʪʠʯʝʩ- 
ʢʠʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ; 
ï ʟʦʦʪʝʭʥʠʷ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ ï ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʝʣʝʢʮʠ- 

ʦʥʥʳʭ ʬʦʨʤ ʞʠʚʦʪʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʙʠʦʪʝʭ- 
ʥʦʣʦʛʠʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʢʣʝʪʦʯʥʦʡ ʠ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ ʩ ʟʘ- 
ʜʘʥʥʳʤʠ ʫʨʦʚʥʷʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʦʣʝʟʥʷʤ; 
ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ ʠ ʩʧʦʩʦʙʦʚ ʫʧʨʘʚʣʝʥʠʷ ʙʠʦʩʠʥʪʝʟʦʤ ʧʨʦʜʫʢ- 
ʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟ- 
ʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ; ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʢʦʨʤʣʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ- 
ʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʨʳʙ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʣʦʚʠʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴ- 
ʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 
ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ; ʩʦʟʜʘʥʠʝ ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʳʭ 
ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ ʙʠʦʢʦʥʚʝʨʩʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʠ- 
ʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦ- 
ʠʩʭʦʞʜʝʥʠʷ; ʨʘʟʨʘʙʦʪʢʘ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʪʘʙʠʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚ ʩ ʚʳʩʦʢʦʡ 
ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʧʨʦʪʝʠʥʦʚʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʴʶ; 
ï ʚʝʪʝʨʠʥʘʨʥʘʷ ʤʝʜʠʮʠʥʘ ï ʨʘʟʨʘʙʦʪʢʘ ʤʦʣʝʢʫʣʷʨʥʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʘʥʦʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩʦʟʜʘʥʠʷ 
ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʧʦʩʦʙʦʚ ʠʭ 
ʧʨʠʤʝʥʝʥʠʷ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʙʦʨʴʙʳ ʩ ʦʩʦʙʦ ʦʧʘʩʥʳ- 
ʤʠ ʠʥʬʝʢʮʠʦʥʥʳʤʠ, ʧʘʨʘʟʠʪʘʨʥʳʤʠ ʠ ʥʝʟʘʨʘʟʥʳʤʠ ʙʦʣʝʟʥʷʤʠ 
ʞʠʚʦʪʥʳʭ; ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʤʝʪʦʜʦʚ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ 
ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 
ʧʨʦʬʠʣʘʢʪʠʢʠ  ʟʘʨʘʟʥʳʭ  ʙʦʣʝʟʥʝʡ  ʞʠʚʦʪʥʳʭ  ʠʥʬʝʢʮʠʦʥʥʦʡ 
ʠ ʧʘʨʘʟʠʪʘʨʥʦʡ ʵʪʠʦʣʦʛʠʠ ʚ ʫʩʣʦʚʠʷʭ ʚʘʨʴʠʨʫʶʱʝʡ ʚʠʨʫʣʝʥ- 
ʪʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʜʣʠʪʝʣʴʥʦʡ ʘʥʪʠʛʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, 
ʜʣʠʪʝʣʴʥʦʡ ʧʝʨʩʠʩʪʝʥʮʠʠ ʥʘ ʠʤʤʫʥʥʦʤ ʬʦʥʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ- 
ʥʦʩʪʠ ʙʝʩʩʠʤʧʪʦʤʥʳʭ ʬʦʨʤ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ; ʨʘʟʨʘʙʦʪʢʘ 
ʥʦʚʳʭ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ, ʩʨʝʜʩʪʚ, 
ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʛʦ 
ʙʣʘʛʦʧʦʣʫʯʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ ʠ ʧʨʦʜʫʢʮʠʠ, 
ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʜʠʘ- 
ʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ; ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦ- 
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ʩʘʥʠʪʘʨʥʳʭ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʮʝʣʷʭ ʦʭʨʘʥʳ ʟʜʦ- 
ʨʦʚʴʷ ʞʠʚʦʪʥʳʭ, ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʷ 
ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʛʨʦʟʳ; 
ï ʤʝʭʘʥʠʟʘʮʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢ- 

ʮʠʠ ï ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʥʩʠʚʥʳʭ ʤʘʰʠʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ, 
ʧʨʠʙʦʨʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, 
ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʥʘʫʢʦʝʤʢʠʭ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘ- 
ʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 
ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʩʦʣʥʝʯʥʘʷ, ʚʝʪʨʦʚʘʷ, ʙʠʦʪʦʧʣʠʚʦ ʠ ʜʨ.) ʜʣʷ 
ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦ- 
ʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʦʡ ʩʬʝʨʳ ʩʝʣʘ; ʨʘʟ- 
ʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, 
ʩʦʟʜʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 
ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʤʝ- 
ʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʙʝʣʢʦʚʳʭ 
ʧʨʝʧʘʨʘʪʦʚ, ʢʦʤʧʦʟʠʪʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʩ ʟʘ- 
ʜʘʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʬʦʨʤʠʨʫʶʱʠʭ ʢʘʯʝʩ- 
ʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʦʪʭʦʜʦʚ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ; 
ï ʵʢʦʣʦʛʠʷ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ ï ʨʘʟʚʠʪʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʝʣʴʩʢʦ- 
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ 
ʯʝʣʦʚʝʢʦʤ ʚ ʧʠʱʫ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʜʣʷ ʞʠʚʦʪ- 
ʥʳʭ, ʧʦʩʘʜʦʯʥʦʛʦ ʠ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦ- 
ʛʠʡ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨ- 
ʨʠʪʦʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʘʙʦʣʦʯʝʥʥʦʩʪʠ, ʧʨʠ 
ʠʭ ʢʦʤʧʣʝʢʩʥʦʤ ʦʩʚʦʝʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ; ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʬʫʥʢʮʠʦ- 
ʥʠʨʦʚʘʥʠʷ ʙʦʣʦʪ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʥʘ ʬʦʥʝ ʘʥ- 
ʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ; ʤʦʥʠʪʦʨʠʥʛ ʟʘʙʦʣʦʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; 
ʛʣʫʙʦʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʪʦʨʬʘ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 
ʧʨʦʜʫʢʮʠʠ; ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʠ ʚʦʩʩʪʘ- 
ʥʦʚʣʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; ʨʘʟʨʘʙʦʪʢʘ 
ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʠ 
ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ; ʤʦʥʠʪʦʨʠʥʛ 
ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʦʜʫʢʮʠʠ ʧʦʣʣʶʪʘʥʪʘʤʠ, 
ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʠ ʦʩʪʘʪʢʘʤʠ ʧʝʩʪʠʮʠʜʦʚ; 
ï ʵʢʦʥʦʤʠʢʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ï ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥ- 

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ ɸʇʂ ʉʠʙʠʨʠ 
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ʩ ʫʯʝʪʦʤ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ; ʨʘʟ- 
ʨʘʙʦʪʢʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ ʜʦ- 
ʭʦʜʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦ- 
ʜʠʪʝʣʝʡ, ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʘʛʨʦ- 
ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʠʭ 
ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʦʮʠʘʣʴʥʦʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʩʝʣʝ; 
ʨʘʟʨʘʙʦʪʢʘ ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʮʝʥ ʠ ʪʘʨʠʬʦʚ ʚʩʝʭ ʦʪ- 
ʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʭ ʨʘʚʥʦʮʝʥʥʳʝ ʩʪʘʨʪʦʚʳʝ 
ʧʦʟʠʮʠʠ ʠʣʠ ʤʝʭʘʥʠʟʤʳ ʢʦʤʧʝʥʩʘʮʠʠ. 

ɺ ʨʘʤʢʘʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʣʘʥʠ- 
ʨʫʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʩʣʝʜʫʶʱʠʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴ- 
ʩʢʠʭ ʧʨʦʝʢʪʦʚ: 
ï ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ ʩ 

ʫʣʫʯʰʝʥʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʘʜʘʧʪʠʨʦ- 
ʚʘʥʥʳʭ ʢ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʉʠʙʠʨʠ, ʩ ʠʩ- 
ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʙʠʦʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ 
ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʘʛʨʦʮʝʥʦʟʦʚ, ʚʢʣʶʯʘʷ ʵʣʝʤʝʥʪʳ 
ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ; 
ï ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʠ ʩʠʩʪʝʤ ʩʦʟʜʘʥʠʷ ʛʝʥʦʪʠʧʦʚ ʩʝʣʴʩʢʦ- 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʘʢʚʘʢʫʣʴʪʫʨʳ ʩ ʚʳʩʦʢʠʤʠ ʧʦʪʨʝʙʠ- 
ʪʝʣʴʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ 
ʙʠʦʣʦʛʠʠ, ʫʧʨʘʚʣʝʥʠʷ ʙʠʦʩʠʥʪʝʟʦʤ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩ- 
ʪʚʘ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʦʨʤʣʝʥʠʷ, ʢʦʨʤʦʧʨʠʛʦ- 
ʪʦʚʣʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʧʨʦ- 
ʠʟʚʦʜʩʪʚʘ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 
ʩʦʟʜʘʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʤʦʣʝʢʫʣʷʨʥʦ- 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʘʥʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʩʨʝʜʩʪʚ ʠ ʤʝʪʦ- 
ʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ; 
ï ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ- 

ʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩ- 
ʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʟʘʙʦʣʦʯʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ 
ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʛʝʦʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʦʮʝʥʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩ- 
ʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ; 
ï ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʘʰʠʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ 
ʠ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦ- 
ʜʫʢʮʠʠ, ʩʦʟʜʘʥʠʝ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦ- 
ʣ ̫ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʥʘʫʯʥʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 
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ʥʘ  ʦʩʥʦʚʝ  ʠʩʩʣʝʜʦʚʘʥʠʡ  ʬʠʟʠʯʝʩʢʠʭ  ʧʨʦʮʝʩʩʦʚ  ʞʠʟʥʝʥʥʦʛʦ 
ʮʠʢʣʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ; 
ï ʨʘʟʨʘʙʦʪʢʘ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʳʨʴʷ ʞʠʚʦʪ- 

ʥʦʛʦ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʚʪʦʨʠʯʥʳʭ ʩʳʨʴʝʚʳʭ 
ʨʝʩʫʨʩʦʚ, ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʮʝʥ- 
ʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 
ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʚʳʩʦʢʦʢʦʥʚʝʨʩʠʨʫʝʤʳʭ ʢʦʨʤʦʚ 
ʜʣʷ ʞʠʚʦʪʥʳʭ; 
ï ʨʘʟʨʘʙʦʪʢʘ ʤʝʭʘʥʠʟʤʦʚ, ʤʝʪʦʜʦʚ, ʤʦʜʝʣʝʡ ʫʩʢʦʨʝʥʠʷ ʩʦʮʠ- 

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɸʇʂ ʉʠʙʠʨʠ, ʧʨʦʛʥʦʟʘ ʥʘʫʯ- 
ʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʩʝʣʴʩʢʦʭʦ- 
ʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʦʙʦʩʥʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩ- 
ʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʨʘʡʦʥʦʚ ʦʩʚʦʝʥʠʷ, ʉʝʚʝʨʘ 
ʠ ɸʨʢʪʠʢʠ ʉʠʙʠʨʠ; 
ï ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝ- 

ʨʝʯʥʷ ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʟʝʤʣʝʜʝʣʠʠ, ʨʘʩʪʝ- 
ʥʠʝʚʦʜʩʪʚʝ, ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʚʝʪʝʨʠʥʘʨʠʠ, 
ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 
ʜʣʷ ɻ ʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʉʠʙʠʨʠ. 
ʉʦʚʦʢʫʧʥʦʩʪʴ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʟʥʘʥʠʡ ʚ ʨʘʟʥʳʭ ʦʙ- 

ʣʘʩʪʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ, ʧʦʣʫʯʝʥʥʳʭ ʢʦʣ- 
ʣʝʢʪʠʚʘʤʠ ʎʝʥʪʨʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʇʨʦʛʨʘʤʤʳ ʬʫʥʜʘʤʝʥʪʘʣʴ- 
ʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʢʘʜʝʤʠʡ ʥʘʫʢ ʥʘ 
2013-2020 ʛʛ., ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʛʨʘʥʪʦʚʦʡ ʩʠʩʪʝʤʝ 
ʬʝʜʝʨʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʦʥʜʦʚ, ʚʳʧʦʣʥʝʥʠʠ 
ʌʝʜʝʨʘʣʴʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ 
ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʥʘʫʯ- 
ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʝ ʥʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘ- 
ʥ  rʚ ʮʝʣʦʤ. 
ɺ ʎʝʥʪʨʝ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ ʉʦʚʝʪ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʢʦ- 

ʪʦʨʳʡ ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʨʝʰʝʥʠʝʤ ʧʨʝʟʠʜʠʫʤʘ ʉʆ ɺɸʉʍʅʀʃ 
ʦʪ 10 ʘʚʛʫʩʪʘ 1971 ʛ. ʉʦʚʝʪ ʨʝʛʫʣʷʨʥʦ, ʥʘʯʠʥʘʷ ʩ 2001 ʛ., ʧʨʦ- 
ʚʦʜʠʪ ʫʞʝ ʩʪʘʚʰʫʶ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦʡ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝ- 
ʞʦʤ   ʄʝʞʜʫʥʘʨʦʜʥʫʶ   ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʫʶ   ʢʦʥʬʝʨʝʥʮʠʶ 
çʅʦʚʝʡʰʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ ʚ ʨʘʙʦʪʘʭ 
ʤʦʣʦʜʳʭ ʫʯʝʥʳʭè, ʚʳʧʫʩʢʘʝʪ ʪʨʫʜʳ. 
ʉʦʚʝʪ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʮʝʥʪʨʘ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʚʩʝʛʜʘ ʦʪ- 
ʢʨʳʪ ʜʣʷ ʠʥʠʮʠʘʪʠʚ ʥʘʫʯʥʦʡ ʤʦʣʦʜʝʞʠ ʠ ʧʨʠʛʣʘʰʘʝʪ ʚʩʝʭ ʢ 
ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ. 
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ʉʝʢʮʠʷ 1 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʟʝʤʣʝʜʝʣʠʠ, 
ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ, 
ʙʠʦʭʠʤʠʷ ʠ ʬʠʟʠʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ 

 
ʋɼʂ 633.13.631.527 

ɼ.ɽ. ɸʥʜʨʦʩʦʚ, ʆ.ɸ. ʀʩʘʯʢʦʚʘ 

ʂʝʤʝʨʦʚʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ 
ʭʦʟʷʡʩʪʚʘ ï ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 
ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ 
ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʛ. ʂʝʤʝʨʦʚʦ 

 

ɺʃʀʗʅʀɽ ʇʆɻʆɼʅʓʍ ʋʉʃʆɺʀʁ 
ʅɸ ʌʆʈʄʀʈʆɺɸʅʀɽ ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ 

ʃʀʅʀʁ ɻʆʃʆɿɪʈʅʆɻʆ ʆɺʉɸ 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʢʣʠ- 
ʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʣʦʟʸʨʥʳʡ ʦʚʝʩ, ʩʦʨʪ, ʣʠʥʠʷ, ʯʠʩʣʦ ʟʝʨʝʥ ʚ 

ʤʝʪʸʣʢʝ, ʫʨʦʞʘʡʥʦʩʪʴ. 
 

ɻʦʣʦʟʝʨʥʳʡ ʦʚʝʩ ï ʮʝʥʥʘʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʢʦʨʤʦʚʘʷ 
ʢʫʣʴʪʫʨʘ. ɿʝʨʥʦʚʢʘ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ ʩʦʜʝʨʞʠʪ ʚʩʝ ʥʝʟʘʤʝʥʠʤʳʝ 
ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪʳ. ʇʦ ʠʭ ʢʦʣʠʯʝʩʪʚʫ ʙʝ- 
ʣʦʢ ʦʚʩʘ ʥʝ ʫʩʪʫʧʘʝʪ ʙʝʣʢʫ ʧʰʝʥʠʮʳ, ʘ ʜʘʞʝ ʧʨʝʚʦʩʭʦʜʠʪ ʝʛʦ. 
ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʙʝʣʢʘ (14,3-19,5%) ʚ ʟʝʨʥʦʚʢʝ ʛʦʣʦʟʝʨʥʦʛʦ 
ʦʚʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫ ʧʣʝʥʯʘʪʳʭ ʩʦʨ- 
ʪʦʚ (12,4-16,0%) [1]. 
ʆʚʝʩ ʦʯʝʥʴ ʪʨʝʙʦʚʘʪʝʣʝʥ ʢ ʚʣʘʛʝ. ɺʳʩʦʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ,  ʦʧʪʠʤʘʣʴʥʦʝ  ʢʦʣʠʯʝʩʪʚʦ  ʦʩʘʜʢʦʚ   ʠ   ʪʝʤʧʝʨʘʪʫ- 
ʨ  r ʚʦʟʜʫʭʘ ï ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ. 
ʋʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ ʨʘʩʪʝʪ ʧʦʯʪʠ ʧʘʨʘʣʣʝʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ ʣʝʪʥʠʭ 
ʦʩʘʜʢʦʚ. ʅʘ ʥʝʜʦʩʪʘʪʦʢ ʚʦʜʳ ʠ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʬʘʟʳ ʢʫ- 
ʱʝʥʠʷ ʠ ʩʪʝʙʣʝʚʘʥʠʷ ʦʥ ʨʝʘʛʠʨʫʝʪ ʙʦʣʝʝ ʯʫʪʢʦ, ʯʝʤ ʜʨʫʛʠʝ ʟʝʨ- 
ʥʦʚʳʝ. ʊʘʢʦʡ ʥʝʜʦʩʪʘʪʦʢ ʚʦʜʳ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʛʫʩʪʦʪʳ ʩʪʦ- 
ʷʥʠʷ, ʩʪʝʙʣʠ ʦʩʪʘʶʪʩʷ ʢʦʨʦʪʢʠʤʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʤʝʪʝʣʢʘʭ 
ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ. ɼʦʞʜʠ ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠ- 
ʷʶʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʣʠʚ ʟʝʨʝʥ [2]. 
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ʉ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ 
ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ ʚ ʂʝʤʝʨʦʚʩʢʦʤ 
ʅʀʀʉʍ ï ʬʠʣʠʘʣʝ ʉʌʅʎɸ ʈɸʅ ʚ 2014-2016 ʛʛ. ʙʳʣʠ ʠʟʫʯʝʥʳ 
ʣʠʥʠʠ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ ʧʠʪʦʤʥʠʢʘ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘ- 
ʥʠʷ. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʣʠ- 
ʯʘʣʠʩʴ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʦ ʛʦʜʘʤ ʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʚʝʛʝʪʘʮʠʠ. 
2014 ʠ 2015 ʛʦʜʳ ʙʳʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ 
ʫʩʣʦʚʠʷʤ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ. ʆʥʠ 
ʦʪʤʝʯʝʥʳ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʦʩʘʜ- 
ʢʦʚ ʚ ʧʝʨʠʦʜ ʚʩʭʦʜʳ-ʚʳʤʝʪʳʚʘʥʠʝ ʠ ʚ ʧʝʨʠʦʜ ʚʳʤʝʪʳʚʘʥʠʝ-ʩʦ- 
ʟʨʝʚʘʥʠʝ. ɺʳʧʘʚʰʠʝ ʦʩʘʜʢʠ ʚ 2016 ʛʦʜʫ ʚ ʠʶʣʝ (ɻʊʂ=1,6) ʦʢʘʟʘ- 
ʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʣʠʚ ʟʝʨʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2014-2016 ʛʛ. ʚ ʫʩʣʦʚʠʷʭ ʩʝ- 
ʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʦʣʷʭ ʂʝʤʝʨʦʚʩʢʦʛʦ 
ʅʀʀʉʍ ï ʬʠʣʠʘʣʘ ʉʌʅʎɸ ʈɸʅ. ʇʨʝʜ ʝhʩʪʚʝʥʥʠʢ ï ʯʠʩʪʳʡ ʧʘʨ. 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʨʝʜʥʝʩʧʝʣʳʝ ʩʦʨʪʘ ʛʦʣʦʟʸʨʥʦʛʦ ʦʚʩʘ 

ɻʘʚʨʦʰ ʠ ʇʦʤʦʨ, ʩʨʝʜʥʝʧʦʟʜʥʠʝ ʣʠʥʠʠ ʃɻ-13 ʠ ʃɻ-25. ʇʦʩʝʚ 
ʧʨʦʚʦʜʠʣʩʷ ʩʝʷʣʢʦʡ ʉʅ-10ʎ, ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 20 ʤ2 ʚ ʪʨʝʭʢʨʘʪ- 
ʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʋʙʦʨʢʘ ï ʢʦʤʙʘʡʥʦʤ çʉʘʤʧʦ-130è. ʋʯʝʪʳ ʠ 
ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [3], ʩʪʘʪʠʩʪʠʯʝʩ- 
ʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ [4] 

ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ çSNEDEKORè [5]. 
ʀʟʫʯʝʥʠʝ ʣʠʥʠʡ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ ʚ ʧʠʪʦʤʥʠʢʝ ʢʦʥʢʫʨʩʥʦʛʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʜʦʚʦʣʴʥʦ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦ ʤʝ- 
ʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʛʦʜʳ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʚʘʨʴʠʨʦʚʘʥʠʝ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʠʥʠʡ (ʨʠʩʫʥʦʢ 1). ɹʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʣʠʥʠʡ 
ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ 2016 ʛʦʜʫ (4,48 ʪ/ʛʘ ʚ ʩʨʝʜ- 

ʥʝʤ ʧʦ ʧʠʪʦʤʥʠʢʫ), ʢʦʛʜʘ ʩʣʦʞʠʚʰʠʝʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 
ʚ ʧʝʨʠʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʷ (ʬʘʟʘ 
ʢʫʱʝʥʠʷ) (ɻʊʂ = 0,5-2,1) ʠ ʥʘʣʠʚʘ ʟʝʨʥʘ (ɻʊʂ = 1,9) ʩʧʦʩʦʙʩ- 
ʪʚʦʚʘʣʠ ʣʫʯʰʝʤʫ ʧʨʦʷʚʣʝʥʠʶ ʧʦʪʝʥʮʠʘʣʘ ʣʠʥʠʡ ʛʦʣʦʟʝʨʥʦʛʦ 
ʦʚʩʘ. ʊʦʛʜʘ ʢʘʢ ʚ 2015 ʛʦʜʫ ʩ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ 
ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʦʩʘʜʢʦʚ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ (ɻʊʂ = 0,4) ʦʪʤʝʯʘʣʘʩʴ 

ʥʘʠʤʝʥʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ (2,24 ʪ/ʛʘ ʚ ʩʨʝʜ- 
ʥʝʤ ʧʦ ʧʠʪʦʤʥʠʢʫ). 
ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʧʝʨʠʦʜʦʤ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʜʫʢʪʠʚ- 

ʥʦʩʪʠ ʩʦʨʪʦʚ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ ̫ ʚʣʷʝʪʩʷ ʧʝʨʠʦʜ ʥʘʣʠʚʘ (II , III  ʜʝ- 
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ʢʘʜʘ ʠʶʣʷ ï I ʜʝʢʘʜʘ ʘʚʛʫʩʪʘ). ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘ- 

ʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʚʦ ʚʩʝ ʛʦʜʳ 
ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʣ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦ- 
ʵʬʬʠʮʠʝʥʪ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʠʶʣʷ (r= ï 0,99). 

 

 

ʄʝʥʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʣʠʥʠʠ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ ʧʦʢʘʟʘʣʠ ʚ 
2015 ʛ. (1,94-2,67 ʪ/ʛʘ) ʩ ʥʠʟʢʦʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʚ ʧʝʨʠʦʜ 
ʥʘʣʠʚʘ (ɻʊʂ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʠ ʣʁ ̫= 0,1) ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪ- 
ʚʦʤ ʦʩʘʜʢʦʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ (ɻʊʂ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʠ ʣʁ ̫
= 2,4), ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦ- 
ʜʫʢʪʠʚʥʦʩʪʠ. ɺ 2014 ʛʦʜʫ ʫʨʦʞʘʡʥʦʩʪʴ ʣʠʥʠʡ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ ʚ 
ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʩʦʩʪʘʚʠʣʘ ʦʪ 2,28 ʜʦ 3,19 ʪ/ʛʘ. 
ʄʘʩʩʘ 1000 ʟʝʨʝʥ ʫ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞ- 

ʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʝʤʝʥʥʫʶ ʠ ʧʨʦʜʦʚʦʣʴʩ- 
ʪʚʝʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʦʨʪʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʢʨʫʧʥʦʩʪʴ 
ʟʝʨʥʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʛʦʜʳ ʩ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ 
ʚʳʤʝʪʳʚʘʥʠʝ-ʩʦʟʨʝʚʘʥʠʝ (r=0,99). ʊʘʢ ʚ 2014 ʛʦʜʫ ʤʘʩʩʘ 1000 ʟʝ- 
ʨʝʥ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ ʩʦʩʪʘʚʠʣʘ 27,5-34,7 ʛ, 
ʚ 2015 ʛʦʜʫ ï 21,2-29,3 ʛ, ʚ 2016 ʛʦʜʫ ï 24,5-32,2 ʛ. 
ɼʣʷ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ ʭʘʨʘʢʪʝʨʝʥ ʪʘʢʦʡ ʩʦʨʪʦʚʦʡ ʧʨʠʟʥʘʢ, ʢʘʢ 

ʚʳʱʝʧʣʝʥʠʝ ʧʣʝʥʯʘʪʳʭ ʟʝʨʝʥ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʥʪ ʚʳʱʝʧʣʝ- 
ʥʠʷ ʚʳʰʝ ʚ ʛʦʜʳ ʩ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʤʘʝ (r = -0,99) ʠ ʙʦʣʝʝ 
ʚʳʩʦʢʦʡ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʣʷ (r = 0,99). ɺ ʩʨʝʜʥʝʤ ʧʦ ʛʦʜʘʤ 
ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʦʩʝʚ-ʚʩʭʦ- 
ʜ  rʧʦʚʣʠʷʣ ʥʘ ʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʚʳʱʝʧʣʝʥʠʷ (r = -0,99). 

ʈʠʩ. 1. ʋʨʦʞʘʡʥʦʩʪʴ ʣʠʥʠʡ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ (2014-2016 ʛʛ.) 
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ʏʠʩʣʦ ʟʝʨʝʥ ʚ ʤʝʪʝʣʢʝ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʠʟʥʘʢʦʚ, 
ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ, ʢʦʪʦʨʘʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ 
ʦʪ ʜʣʠʥʳ ʤʝʪʝʣʢʠ (r = 1,00). ʊʘʢʞʝ ʥʝ ʤʘʣʦʚʘʞʥʳʤ ʜʣʷ ʵʪʦʛʦ 
ʧʨʠʟʥʘʢʘ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʩʫʤʤʘ ʦʩʘʜʢʦʚ. ʅʘʠʙʦʣʴʰʘʷ 
ʦʟʝʨʥʝʥʥʦʩʪʴ ʤʝʪʝʣʢʠ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 2016 ʛʦʜʫ 
(30,3-47,4 ʰʪ.) ʚʩʣʝʜʩʪʚʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʤʧʝʨʘ- 
ʪʫʨʳ (r = 0,99) ʠ ʦʩʘʜʢʦʚ (r = 0,99) ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʠ ʥʘʣʠʚʘ 
ʟʝʨʥʘ. ɺ 2014 ʠ 2015 ʛʦʜʘʭ ʚʩʝ ʩʦʨʪʘ ʠ ʣʠʥʠʠ ʩʥʠʟʠʣʠ ʦʟʝʨʥʝʥ- 
ʥʦʩʪʴ ʠʟ-ʟʘ ʙʦʣʝʝ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʡ ʚ ɻ ʪʠ ʧʝʨʠʦʜʳ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʵʣʝʤʝʥʪʦʚ. ɹʦ- 
ʣʝʝ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʪʤʝʯʘʝʪʩʷ ʚ ʛʦʜʳ ʩ ʙʦʣʝʝ ʧʨʦʜʦʣ- 
ʞʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʚʳʤʝʪʳʚʘʥʠʝ-ʩʦʟʨʝʚʘʥʠʝ ʠ ʜʦʩʪʘʪʦʯʥʦʡ 
ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʚ ʧʝʨʠʦʜʳ ʢʫʱʝʥʠʝ, ʮʚʝʪʝʥʠʝ ʠ ʥʘʣʠʚ 
ʟʝʨʥʘ ʛʦʣʦʟʝʨʥʦʛʦ ʦʚʩʘ. 
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ɼ.ʖ. ɹʘʢʰʘʝʚ 

ʉʠʙʠʨʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʦʨʤʦʚ 
ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ 
ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣ., ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʨ-ʥ, ʨ.ʧ. ʂʨʘʩʥʦʦʙʩʢ 

 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʃʖʇʀʅɸ ʋɿʂʆʃʀʉʊʅʆɻʆ 
ɺ ʆɼʅʆɺʀɼʆɺʆʄ ʇʆʉɽɺɽ ʀ ɺ ʉʄɽʉʀ 
ʉʆ ɿʃɸʂʆɺʓʄʀ ʂʋʃʔʊʋʈɸʄʀ 

ɺ ʃɽʉʆʉʊɽʇʀ ɿɸʇɸɼʅʆʁ ʉʀɹʀʈʀ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʫʟ- 
ʢʦʣʠʩʪʥʦʛʦ ʣʶʧʠʥʘ ʚ ʦʜʥʦʚʠʜʦʚʦʤ ʧʦʩʝʚʝ ʠ ʚ ʩʤʝʩʠ ʩ ʦʚʩʦʤ ʠ 
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ʷʯʤʝʥʸʤ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʟʣʘʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 
ʋʩʪʘʥʦʚʣʝʥʘ ʜʦʣ ̫ʟʣʘʢʦʚʦʛʦ ʠ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʫʨʦʞʘʝ 
ʟʝʨʥʘ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʟʝʨʥʦʩʤʝʩʠ. ʆʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʙʦʨʦʥʦ- 
ʚʘʥʠʷ ʧʦʩʝʚʦʚ ʥʘ ʛʫʩʪʦʪʫ ʪʨʘʚʦʩʪʦʷ ʠ ʟʘʩʦʨʸʥʥʦʩʪʴ ʧʦʩʝʚʦʚ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʶʧʠʥ, ʩʤʝʩʠ, ʙʦʨʦʥʦʚʘʥʠʝ, ʟʘʩʦʨʸʥʥʦʩʪʴ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ. 

ʃʶʧʠʥ ʠʩʧʦʣʴʟʫʶʪ ʚ ʟʝʤʣʝʜʝʣʠʠ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʩʘʜʦʚʦʜʩ- 
ʪʚʝ, ʤʝʜʠʮʠʥʝ, ʧʘʨʬʶʤʝʨʠʠ, ʣʘʢʦʢʨʘʩʦʯʥʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰ- 
ʣʝʥʥʦʩʪʠ. ɸʨʝʘʣʳ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʧʷʪʴ ʢʦʥ- 
ʪʠʥʝʥʪʦʚ. ʈʦʩʩʠʷ ʧʦ ʧʣʦʱʘʜʠ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʘʥʠʤʘʝʪ ʧʦʢʘ ʥʝ 
ʚʳʩʦʢʦʝ ʤʝʩʪʦ ï ʦʢʦʣʦ 15 ʪʳʩ. ʛʘ, ʫʩʪʫʧʘʷ ʨʷʜʫ ʩʪʨʘʥ [1]. 
ʃʶʧʠʥ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʦʡ ʧʦ ʩʚʦʝʡ ʤʥʦʛʦʧʣʘ- 

ʥʦʚʦʡ ʧʦʣʝʟʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜ.r ʂʘʢ ʚʳʩʦʢʦʙʝʣʢʦʚʘ ̫
ʢʫʣʴʪʫʨʘ, ʦʥ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʜʨʫʛʠʭ ʚʠʜʦʚ ʢʦʨʤʦʚ ʟʘ 
ʩʯʸʪ ʠʭ ʧʨʦʪʝʠʥʦʚʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʞʚʘʯʥʳʭ 
ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ. ʂʘʢ ʘʟʦʪʬʠʢʩʠʨʫʶʱʘʷ ʢʫʣʴʪʫʨʘ, ʦʥ ʦʙʝʩʧʝ- 
ʯʠʚʘʝʪ ʩʝʙʷ ʠ ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʳ ʘʟʦʪʦʤ, ʯʪʦ ʩʥʠʞʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʣʫʯʰʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 
ʦʙʩʪʘʥʦʚʢʘ. ʇʨʦʜʫʢʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʩʝʤʷʥ ʣʶʧʠʥʘ, ʠʤʝʶʪ ʚ-r 
ʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ 
ʩʳʨʴʸ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʩʦ- 
ʟʜʘʥʠʷ ʨʝʮʝʧʪʫʨ ʥʦʚʳʭ ʚʠʜʦʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ [2]. 
ʉ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʣʶʧʠʥ ʚ ʙʠʦʤʘʩʩʝ ʩʧʦʩʦʙʝʥ ʩʚʷʟʳʚʘʪʴ 280- 

360 ʠ ʙʦʣʝʝ ʢʠʣʦʛʨʘʤʤʦʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʘʟʦʪʘ, ʠʟ ʢʦ- 
ʪʦʨʦʛʦ 75-80 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʦʣʝʢʫʣʷʨʥʳʡ [3]. ʇʦ ʵʪʦʤʫ ʧʦʢʘ- 
ʟʘʪʝʣʶ ʦʥ ʥʝ ʫʩʪʫʧʘʝʪ ʤʥʦʛʦʣʝʪʥʠʤ ʙʦʙʦʚʳʤ ʪʨʘʚʘʤ. 
ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ [4, 5, 6, 7], ʣʶʧʠʥ ʥʘʢʘʧʣʠʚʘʝʪ ʚ ʧʦʯ- 

ʚʝ ʦʪ 30 ʜʦ 163 ʮ/ʛʘ ʢʦʨʥʝʡ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ, ʚ ʢʦ- 
ʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ 85-160 ʢʛ ʘʟʦʪʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʥʝʩʝʥʠʶ 
3-4 ʮ/ʛʘ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ. 
ɺ ʩʝʚʦʦʙʦʨʦʪʝ ʣʶʧʠʥ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʬʠʪʦʩʘʥʠ- 

ʪʘʨ. ɺ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʩʣʝ ʣʶʧʠʥʘ ʩʥʠʟʠʣʘʩʴ ʩ 43 % 
ʜʦ 6 % ʧʦʨʘʞʸʥʥʦʩʪʴ ʢʦʨʥʝʚʳʤʠ ʛʥʠʣʷʤʠ, ʩ 61 ʜʦ 42 % ʣʦʤ- 
ʢʦʩʪʴ ʢʦʣʦʩʘ [8]. ʇʦʩʣʝ ʧʦʩʝʚʦʚ ʣʶʧʠʥʘ ʩʦʢʨʘʱʘʝʪʩʷ ʨʘʟʚʠʪʠʝ 
ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʫ ʷʯʤʝʥʷ, ʦʩʦʙʝʥʥʦ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ 
ʨʘʩʪʝʥʠʡ [9]. 
ɺ ʈʦʩʩʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʝʝ 98 % ʧʣʦʱʘʜʠ ʧʦʩʝʚʦʚ 

ʣʶʧʠʥʘ ʟʘʥʷʪʦ ʫʟʢʦʣʠʩʪʥʳʤ ʚʠʜʦʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʩʦʨ- 
ʪʘʤʠ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʅʀʀ ʣʶʧʠʥʘ. ɸʨʝʘʣ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ 
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ʦʩʥʦʚʥʦʤ ʟʘʥʠʤʘʝʪ ʝʚʨʦʧʝʡʩʢʫʶ ʯʘʩʪʴ ï ʃʝʥʠʥʛʨʘʜʩʢʫʶ, ɺʦ- 
ʣʦʛʦʜʩʢʫʶ, ʂʠʨʦʚʩʢʫʶ, ʇʝʨʤʩʢʫʶ, ʇʩʢʦʚʩʢʫʶ, ʅʦʚʛʦʨʦʜʩʢʫʶ 
ʦʙʣʘʩʪʠ, ʈʝʩʧʫʙʣʠʢʠ ʋʜʤʫʨʪʠʷ ʠ ʊʘʪʘʨʩʪʘʥ. ʇʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 
ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʪʝʨʨʠʪʦʨʠʷ ʅʦʚʦʩʠʙʠʨ- 
ʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʜʭʦʜʠʪ ʜʣʷ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʋʯʸʥʳʤʠ ʉʠʙʅʀʀ 
ʢʦʨʤʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʦ- 
ʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʶʧʠʥʘ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 
[10, 11]. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʉʠʙʅʀʀ ʢʦʨʤʦʚ 

ʉʌʅʎɸ ʈɸʅ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʇʨʠʦʙʴʷ 
ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ, ʩʨʝʜʥʝ- 

ʤʦʱʥʳʡ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʩʣʦʝ 0ï20 ʩʤ 
ʦʢʦʣʦ 6 %. ʆʪʥʦʩʠʪʝʣʴʥʦ ʭʦʨʦʰʦ ʧʦʯʚʘ ʦʙʝʩʧʝʯʝʥʘ ʧʦʜʚʠʞʥʳʤʠ 
ʬʦʨʤʘʤʠ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ (12-19 ʤʛ ʥʘ 100 ʛ ʧʦʯʚʳ ʧʦ 
ʏʠʨʠʢʦʚʫ). ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʙʣʠʟʢʘ ʢ ʥʝʡʪʨʘʣʴʥʦʡ. 
ʇʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ï ʵʪʦ ʫʤʝʨʝʥʥʦ ʪʝʧʣʳʡ ʥʝʜʦ- 

ʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʡ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʨʘʡʦʥ. ʉʨʝʜʥʝʛʦʜʦ- 
ʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 350-450 ʤʤ, ʠʟ ʥʠʭ 254 ʤʤ ʚ 
ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ (ʘʧʨʝʣʴ-ʩʝʥʪʷʙʨʴ), ʟʘ ʠʶʥïɹʘʚʛʫʩʪ ʚʳʧʘʜʘ- 
ʝʪ 113ï130 ʤʤ. ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ ʉʝʣʷʥʠʥʦʚʫ 
ʩʦʩʪʘʚʣʷʝʪ 1,0-1,2 ʚ ʧʝʨʠʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚʳʰʝ 100ʉ. 
ʉʘʤʳʡ ʭʦʣʦʜʥʳʡ ʤʝʩʷʮ ï ʷʥʚʘʨʴ ʩʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫ- 
ʨʦʡ ï19,40ʉ, ʩʘʤʳʡ ʞʘʨʢʠʡ ï ʠʶʣʴ 18,40ʉ. ʉʫʤʤʘ ʧʦʣʦʞʠʪʝʣʴ- 
ʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʚʳʰʝ 100ʉ ʚ ʩʨʝʜʥʝʤ ʨʘʚʥʷʝʪʩʷ 18800ʉ ʩ 
ʦʪʢʣʦʥʝʥʠʷʤʠ ʧʦ ʛʦʜʘʤ ʦʪ 1500 ʜʦ 22500ʉ. ɺʝʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ ʚ 
ʚʦʟʜʫʭʝ ʚʦʟʤʦʞʥʳ ʜʦ 20 ʤʘʷ, ʥʘ ʧʦʯʚʝ ʜʦ 17 ʠʶʥʷ. ʅʘʯʘʣʦ ʦʩʝʥ- 
ʥʠʭ ʟʘʤʦʨʦʟʢʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 18 ʩʝʥʪʷʙʨʷ. 
ʋʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2014 ʛʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷ- 

ʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ. ʊʘʢ, ʤʘʡ ʙʳʣ ʭʦʣʦʜʥʳʡ ʠ ʚʣʘʞʥʳʡ ï ʚ 
ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʚʳʧʘʣʦ 50,5 ʤʤ ʦʩʘʜʢʦʚ (505 % ʦʪ ʜʝʢʘʜʥʦʡ ʥʦʨ- 
ʤ )r. ɺ ʠʶʥʝ ʥʘʙʣʶʜʘʣʘʩʴ ʩʠʣʴʥʘʷ ʟʘʩʫʭʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʦ- 
ʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ -1,70ʉ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ. ɺ ʠʶʣʝ 
ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʳʧʘʜʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠ- 
ʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ï 207 % ʦʪ ʥʦʨʤʳ. ɸʚʛʫʩʪ ʙʳʣ ʪʸʧʣʳʡ (+2,30ʉ ʦʪ 
ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ) ʠ ʩʫʭʦʡ (ʦʩʘʜʢʦʚ 48 % ʦʪ ʥʦʨʤʳ). ʉʝʥʪʷʙʨʴ 
ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʥʦʨʤʝ, ʣʠʰʴ ʚʦ ʚʪʦʨʦʡ ʝʛʦ ʜʝʢʘʜʝ ʩʪʦʷʣʘ 
ʭʦʣʦʜʥʘʷ ʠ ʚʣʘʞʥʘʷ ʧʦʛʦʜʘ. 
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ʋʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ 2015 ʛʦʜʘ ʚ ʮʝʣʦʤ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ 
ʨʦʩʪʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ɺ ʤʘʝ ʩʪʦʷʣʘ ʪʸʧʣʘʷ ʠ ʚʣʘʞʥʘʷ ʧʦʛʦʜʘ 
ʩ ʚʳʧʘʜʝʥʠʝʤ ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 127 ʠ 
551 % ʦʩʘʜʢʦʚ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ 
ʩʢʘʟʘʣʦʩʴ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. ɺʪʦʨʘʷ ʠ ʪʨʝʪʴʷ 
ʜʝʢʘʜʘ ʠʶʥʷ ʪʘʢʞʝ ʙʳʣʘ ʪʸʧʣʦʡ, ʦʜʥʘʢʦ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʚʩʝʛʦ 
2,6 ʤʤ (16 % ʦʪ ʥʦʨʤʳ). ɺ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʚ 
ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ, ʦʩʘʜʢʦʚ ʚ ʠʶʣʝ ʙʳʣʦ 184 % ʦʪ ʥʦʨʤʳ, ʚ ʘʚʛʫʩʪʝ 
ʪʦʣʴʢʦ 94 %. ɺ ʩʝʥʪʷʙʨʝ ʩʪʦʷʣʘ ʭʦʣʦʜʥʘʷ ʠ ʜʦʞʜʣʠʚʘʷ ʧʦʛʦʜʘ, 
ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʩʦʟʨʝʚʘʥʠʠ, ʫʜʣʠʥʠʚ ʚʝʛʝʪʘʮʠʦʥ- 
ʥʳʡ ʧʝʨʠʦʜ. 
ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2016 ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʨʝʠʤʫ- 

ʱʝʩʪʚʝʥʥʦ ʪʝʧʣʦʡ ʧʦʛʦʜʦʡ, ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚʳʰʝ ʩʨʝʜ- 
ʥʝʤʥʦʛʦʣʝʪʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 2,8-3,00ʉ ʚ ʠʶʥʝ ʠ ʩʝʥʪʷʙʨʝ (ʚ 
ʠʶʣʝïʘʚʛʫʩʪʝ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʥʘ 0,8-1,50ʉ). ʉʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ 
ʚʳʰʝ 10 ʛʨʘʜʫʩʦʚ ʩʦʩʪʘʚʠʣʘ 2288 ʛʨʘʜʫʩʦʚ, ʩʫʤʤʘ ʚʳʧʘʚʰʠʭ 
ʦʩʘʜʢʦʚ (ʤʘʡïʩʝʥʪʷʙʨʴ) 175 ʤʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʩʘʜ- 
ʢʦʚ ï 74 ʤʤ ʚʳʧʘʣʘ ʚ ʠʶʣʝ, ʠʟ ʥʠʭ 42 ʤʤ ï ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ. ɺʳʩʦ- 
ʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (ʥʘ 0,8-1,50ʉ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ 
ʜʘʥʥʳʭ) ʥʝ ʪʦʣʴʢʦ ʚ ʜʥʝʚʥʦʝ, ʥʦ ʠ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʩ ʚʳʧʘʜʝʥʠʝʤ 
ʦʩʘʜʢʦʚ ʚ ʠʶʣʝ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʥʦʨʤʳ (ʚ ʘʚʛʫʩʪʝ ʦʢʦʣʦ 
ʥʦʨʤʳ) ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʳʩʪʨʦʤʫ ʩʦʟʨʝʚʘʥʠʶ ʟʝʨʥʦʬʫʨʘʞʥʳʭ 
ʢʫʣʴʪʫʨ. 
ʉʭʝʤʘ ʦʧʳʪʘ: 
ʌʘʢʪʦʨ ɸ ï ʅʦʨʤʘ ʚʳʩʝʚʘ 
1. ʃʶʧʠʥ ʉʠʜʝʨʘʪ 38-1,5 ʤʣʥ/ʛʘ (ʢʦʥʪʨʦʣʴ) 
2. ʗʯʤʝʥʴ 2,0 + ʣʶʧʠʥ 
3. ʗʯʤʝʥʴ 2,5 + ʣʶʧʠʥ 
4. ʗʯʤʝʥʴ 3,0 + ʣʶʧʠʥ 
5. ʆʚʸʩ 2,0 + ʣʶʧʠʥ 
6. ʆʚʸʩ 2,5 + ʣʶʧʠʥ 
7. ʆʚʸʩ 3,0 + ʣʶʧʠʥ 
ʌʘʢʪʦʨ ɹ ï ɹʦʨʦʥʦʚʘʥʠʝ 
1. ɹʝʟ ʙʦʨʦʥʦʚʘʥʠʷ 
2. ɺ ʬʘʟʫ 3-4-ʭ ʣʠʩʪʴʝʚ ʣʶʧʠʥʘ 

 

ʈʘʟʤʝʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ï ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ, ʚ ʯʝʪʳʨʝʭʢʨʘʪʥʦʡ 
ʧʦʚʪʦʨʥʦʩʪʠ. ʉʨʦʢ ʧʦʩʝʚʘ ï 15 ʤʘʷ. ʉʫʤʤʘʨʥʳʝ ʥʦʨʤʳ ʚʳʩʝʚʘ 
ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʤʝʩʷʭ ʩʦʩʪʘʚʣʷʶʪ 3,5-4,5 ʤʣʥ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ 
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1 ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʤʷʥ ʣʶʧʠʥʘ ï 1,5 ʤʣʥ/ʛʘ ʠ ʟʣʘʢʦʚʦʡ ʢʫʣʴʪʫ- 
ʨ  rï 2,0-3,0 ʤʣʥ/ʛʘ. ɿʘ 10 ʜʥʝʡ ʜʦ ʧʦʩʝʚʘ ʧʨʦʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ 
ʩʝʤʷʥ ʧʨʦʪʠʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʬʫʟʘʨʠʦʟʘ ʧʨʝʧʘʨʘʪʦʤ ʊʄʊɼ (ɺʉʂ) 
ʚ ʜʦʟʝ 30 ʤʣ/4 ʢʛ ʩʝʤʷʥ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʩʝʤʝʥʘ 
ʣʶʧʠʥʘ ʦʙʨʘʙʦʪʘʥʳ ʈʠʟʦʪʦʨʬʠʥʦʤ. ɼʣʠʥʘ ʜʝʣʷʥʢʠ ʚ ʦʧʳʪʝ 30 ʤ, 
ʰʠʨʠʥʘ 3,9, ʫʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 60 ʤ2. ʇʣʦʱʘʜʴ ʧʦʜ ʦʧʳ- 
ʪʦʤ 0,33 ʛʘ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʦʚʸʩ. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʯʸʪʳ 

ʠ ʥʘʙʣʶʜʝʥʠʷ: ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʫʯʝʪ ʛʫʩʪʦʪʳ ʩʪʦ- 
ʷʥʠʷ ʨʘʩʪʝʥʠʡ [12], ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ [13], ʦʪʙʦʨ 
ʩʤʝʰʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ, ʧʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʢʫʣʴʪʫʨʥʳʭ 
ʨʘʩʪʝʥʠʡ ʠ ʩʦʨʥʷʢʦʚ [14], ʠʟʤʝʨʝʥʠʝ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ [12], ʨʘʩ- 
ʯʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʣʝʛʘʥʠʶ ʢʫʣʴʪʫʨ, ʫʯʝʪ ʫʨʦʞʘʷ, ʦʧʨʝʜʝʣʝ- 
ʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʷʤ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʧʦʨʘʞʝʥʥʦʩʪʠ 
ʙʦʣʝʟʥʷʤʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʩʦʨʝʥʥʦʩʪʠ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʟʣʘʢʦʚʦʛʦ 
ʠ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʦʧʨʝ- 
ʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʟʝʨʥʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 
ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ [12], ʨʘʩʯʝʪ ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ. 
ɺʩʭʦʜ rʥʘ ʦʧʳʪʝ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʥʘ 5-7-ʡ ʜʝʥʴ ʧʦʩʣʝ ʧʦ- 

ʩʝʚʘ ʢʘʢ ʫ ʟʣʘʢʦʚʳʭ ʢʫʣɹʪʫʨ, ʪʘʢ ʠ ʫ ʣʶʧʠʥʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʙʦʨʦʥʦʚʘʥʠʝ ʩʥʠʟʠʣʦ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʣʶʧʠʥʘ ʚ ʦʜʥʦʚʠʜʦ- 
ʚʦʤ ʧʦʩʝʚʝ ʥʘ 18%, ʷʯʤʝʥʷ ʚ ʩʤʝʩʷʭ ʥʘ 25-37%, ʦʚʩʘ ʥʘ 24-27% 
ʟʘ ʩʯʸʪ ʚʳʙʦʨʘʥʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʟʫʙʴʷʤʠ ʙʦʨʦʥ. ʆʪʤʝʯʝʥʦ, ʯʪʦ 
ʩʥʠʞʝʥʠʝ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʣʶʧʠʥʘ ʚ ʩʦʚʤʝʩʪʥʦʤ ʧʦ- 
ʩʝʚʝ ʩʦ ʟʣʘʢʦʚʳʤʠ ʩʦʩʪʘʚʣʷʝʪ 12-18%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʚʠ- 
ʜʦʚʳʤ. 
ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʙʦʨʦʥʦʚʘʥʠʷ ʧʦʩʝʚʦʚ ʷʚʣʷʝʪʩʷ 

ʫʥʠʯʪʦʞʝʥʠʝ ʩʦʨʥʷʢʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʙʦ- 
ʨʦʥʦʚʘʥʠʷ ʧʦʩʝʚʦʚ ʥʘ ʦʜʥʦʚʠʜʦʚʦʤ ʧʦʩʝʚʝ ʣʶʧʠʥʘ ʧʨʦʠʟʦʰʣʦ 
ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʩʦʚʠʜʥʳʭ ʩʦʨʥʷʢʦʚ ʥʘ 35%, ʠ ʩʥʠʞʝ- 
ʥʠʝ ʥʘ 75% ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʦʨʥʷʢʦʚ. ɹʦʨʦʥʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʧʦ- 
ʩʝʚʦʚ ʣʶʧʠʥʘ ʩ ̫ ʯʤʝʥʸʤ ʩʥʠʟʠʣʘ ʟʘʩʦʨʸʥʥʦʩʪʴ ʧʨʦʩʦʚʠʜʥʳʤʠ ʥʘ 
70-87% ʠ ʥʘ 12-64% ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʩʦʨʥʷʢʦʚ; ʩʤʝʩʝʡ ʣʶʧʠʥʘ 
ʩ ʦʚʩʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 55-82%, ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʛʠʭ ʚʠʜʦʚ 
ʫʚʝʣʠʯʠʣʦ ʥʘ 9-40%. 
ʂʦʥʝʯʥʘʷ ʮʝʣʴ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ï ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʨʦʩʪʘ ʦʩʥʦʚʥʦʡ ʢʫʣʴʪʫʨʳ, ʯʪʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʝ yʫʨʦ- 
ʞʘʡʥʦʩʪʠ. ʉ ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʝʚʘ ʣʶʧʠʥʘ ʩʙʦʨ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣ 
11,3 ʮ/ʛʘ ʥʘ ʢʦʥʪʨʦʣʝ ʠ 12,0 ʮ/ʛʘ ʧʨʠ ʙʦʨʦʥʦʚʘʥʠʠ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʣʶʧʠʥʘ ʚ ʦʜʥʦʚʠʜʦʚʦʤ ʧʦʩʝʚʝ 
ʠ ʚ ʩʤʝʩʠ ʩʦ ʟʣʘʢʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ 2014-2016 ʛʛ., ʮ/ʛʘ 

 

ɺʘʨʠʘʥʪ ɹʝʟ ʙʦʨʦʥʦʚʘʥʠʷ ʇʦʩʣʝ ʙʦʨʦʥʦʚʘʥʠʷ 
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ʃʶʧʠʥ (ʢʦʥʪʨʦʣʴ) 8,7 13,5 11,9 11,3 9,1 15,0 12,0 12,0 

ʗʯʤʝʥʴ 2,0 + ʣʶʧʠʥ 17,1 26,0 19,6 20,9 18,1 28,3 12,2 19,5 

ʗʯʤʝʥʴ 2,5 + ʣʶʧʠʥ 17,4 23,7 18,4 19,8 17,5 27,3 10,7 18,5 

ʗʯʤʝʥʴ 3,0 + ʣʶʧʠʥ 17,1 25,4 19,0 20,5 18,9 28,6 9,7 19,0 

ʆʚʸʩ 2,0 + ʣʶʧʠʥ 16,9 29,9 20,1 22,3 17,4 31,2 22,7 23,7 

ʆʚʸʩ 2,5 + ʣʶʧʠʥ 17,4 28,7 21,0 22,3 17,3 30,5 28,9 25,5 

ʆʚʸʩ 3,0 + ʣʶʧʠʥ 17,5 24,9 21,6 21,3 16,5 27,4 28,0 23,9 

ʅʉʈ05 3,1 3,5 5,8 8,1 3,2 3,5 6,8 8,7 
 

ʉʦʚʤʝʩʪʥʳʡ ʧʦʩʝʚ ʣʶʧʠʥʘ ʩ ʷʯʤʝʥʸʤ ʙʳʣ ʫʨʦʞʘʡʥʝʝ ʥʘ 75- 
84% ʩ ʜʦʣʝʡ ʣʶʧʠʥʘ ʚ ʩʤʝʩʠ 20-30% (ʪʘʙʣ. 2). ʄʘʢʩʠʤʘʣʴʥʘʷ 
ʫʨʦʞʘʡʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʫ ʩʤʝʩʠ ʩ ʦʚʩʦʤ ï 22,3 ʮ/ʛʘ ʧʨʠ ʩʦʜʝʨʞʘ- 
ʥʠʠ ʟʝʨʥʘ ʣʶʧʠʥʘ ʚ ʫʨʦʞʘʝ 12-16%. 

ʊʘʙʣʠʮʘ 2 

ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʫʨʦʞʘʝ ʟʝʨʥʘ, %  
 

ɺʘʨʠʘʥʪ ɿʣʘʢʦʚʳʡ ʢʦʤʧʦʥʝʥʪ ɹʦʙʦʚʳʡ ʢʦʤʧʦʥʝʥʪ 
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ʃʶʧʠʥ (ʢʦʥʪʨʦʣʴ) - - - - 100 100 100 100 

ʗʯʤʝʥʴ 2,0 + ʣʶʧʠʥ 88 72 49 69 12 28 51 30 

ʗʯʤʝʥʴ 2,5 + ʣʶʧʠʥ 88 79 72 79 12 21 28 20 

ʗʯʤʝʥʴ 3,0 + ʣʶʧʠʥ 88 84 61 77 12 16 39 22 

ʆʚʸʩ 2,0 + ʣʶʧʠʥ 87 79 84 83 13 21 16 16 

ʆʚʸʩ 2,5 + ʣʶʧʠʥ 85 79 89 84 15 21 11 15 

ʆʚʸʩ 3,0 + ʣʶʧʠʥ 88 84 90 87 12 16 10 12 
 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʙʦʨʦʥʦʚʘʥʠʷ ʩʥʠʟʠʣʘʩʴ ʟʘʩʦʨʸʥʥʦʩʪʴ ʧʦ- 
ʩʝʚʦʚ, ʟʘ ʩʯʸʪ ʩʥʠʞʝʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʚʠʜʘʤʠ ʨʘʩʪʝʥʠʡ, 
ʧʦʚʳʩʠʣʘʩʴ ʫʨʦʞʘʡʥʦʩʪʴ. ʊʘʢ, ʚ ʦʜʥʦʚʠʜʦʚʦʤ ʧʦʩʝʚʝ ʣʶʧʠʥʘ 
ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 6% ʟʘ ʩʯʸʪ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʦʙʦʚ ʥʘ 
ʨʘʩʪʝʥʠʠ ʠ ʟʸʨʝʥ ʚ ʙʦʙʝ. ɺ ʩʤʝʩʠ ʩ ʷʯʤʝʥʸʤ ʧʦʚʳʰʝʥʠʝ ʙʳʣʦ 
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ʝʱʸ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ï 54-62% ʦʪ ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʝʚʘ ʷʯʤʝʥʷ, 
ʥʦ ʥʘ 7% ʥʠʞʝ ʘʥʘʣʦʛʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʙʝʟ ʙʦʨʦʥʦʚʘʥʠʷ. ʆʙʫʩ- 
ʣʦʚʣʝʥʦ ʵʪʦ ʪʝʤ, ʯʪʦ ʷʯʤʝʥʴ ʧʦʜʚʝʨʞʝʥ ʧʦʚʨʝʞʜʝʥʠʶ ʚʨʝʜʠʪʝ- 
ʣʷʤʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʣʦʰʢʦʡ, ʢʦʪʦʨʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʷʝʪ 
ʨʘʩʪʝʥʠʷ. ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʙʦʨʦʥ ʧʨʦʠʟʦʰ- 
ʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʪʝʥʠʷ, ʚ -r 
ʨʘʟʠʚʰʝʝʩʷ ʚ ʦʪʩʪʘʚʘʥʠʠ ʠʭ ʚ ʨʘʟʚʠʪʠʠ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʦʧʳʪʫ ʦʪʤʝʯʝʥʘ ʚ ʩʤʝʩʠ ʣ -ʁ 

ʧʠʥʘ ʩ ʦʚʩʦʤ ï 23,7-25,5 ʮ/ʛʘ ʟʝʨʥʘ. ʆʧʪʠʤʘʣʴʥʘʷ ʥʦʨʤʘ ʷʯʤʝʥʷ 
ʚ ʩʤʝʩʠ ʩ ʣʶʧʠʥʦʤ ï 2 ʤʣʥ ʩʝʤʷʥ/ʛʘ, ʦʚʩʘ ï 2,5 ʤʣʥ ʩʝʤʷʥ/ʛʘ. 
ʇʨʠ ʪʘʢʦʡ ʥʦʨʤʝ ʚʳʩʝʚʘ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ 
ʚ ʫʨʦʞʘʝ ʟʝʨʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 70:30 ʠ 85:15%. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʠʝ ʙʦʨʦʥʦʚʘʥʠʷ ʧʦʩʝʚʦʚ, ʧʦʤʠʤʦ 

ʩʥʠʞʝʥʠʷ ʟʘʩʦʨʸʥʥʦʩʪʠ ʜʦ 87% ʧʨʦʩʦʚʠʜʥʳʤʠ ʩʦʨʥʷʢʘʤʠ ʠ ʜʦ 
64% ʩʦʨʥʷʢʘʤʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʚʝʜʸʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 
ʟʝʨʥʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 6-12%. 
ʂʦʨʤʦʚʘʷ ʮʝʥʥʦʩʪʴ ʬʫʨʘʞʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘ- 

ʚʦʤ ʟʝʨʥʦʩʤʝʩʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʝʛʦ ʷʚʣʷ- 
ʶʪʩ ̫ʟʝʨʥʦʙʦʙʦʚʳʝ; ʚ ʥʠʭ ʚ 2-3 ʨʘʟʘ ʙʦʣʴʰʝ ʙʝʣʢʘ, ʞʠʨʘ ʠ ʞʠʨʥʳʭ 
ʢʠʩʣʦʪ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʟʥʘʯʝʥʠʝ ʢʘʢ ʙʝʣʢʦʚʦʛʦ ʢʦʨʤʘ. ɹʝʟʘʟʦʪʠʩ- 
ʪʳʝ ʵʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʘʭʤʘʣʦʤ. 
ʉʦʦʪʥʦʰʝʥʠʝ ʙʝʣʢʘ ʠ ʢʨʘʭʤʘʣʘ ʫ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝ- 
ʜʝʣʘʭ ʦʪ 1:2,5-3, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʟʝʨʝʥ ʟʣʘʢʦʚ ï 1:6-7. 
ʃʶʧʠʥ ʧʦ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʙʣʠ- 

ʞʘʝʪʩʷ ʢ ʩʦʝ ʠ ʝʛʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 
ʙʝʣʢʘ. ʃʶʧʠʥ ʭʘʨʘʢʪʝʨʝʥ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʪʝʠʥʘ ʚ ʟʝʨʥʝ, ʚ 
ʥʘʰʠʭ ʦʧʳʪʘʭ ï 25,6% (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʝʨʥʦʬʫʨʘʞʘ ʩ ʣʶʧʠʥʦʤ 
(ʚ ʘʙʩ. ʩʫʭʦʤ ʚ-ʚʝ) 

 

ɺʘʨʠʘʥʪ ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, % 

ʧʨʦʪʝʠʥ ʞʠʨ ʢʣʝʪʯʘʪʢʘ ɹʕɺ ʟʦʣʘ 

ʃʶʧʠʥ (ʢʦʥʪʨʦʣʴ) 25,6 6,7 16,9 46,6 4,1 

ʗʯʤʝʥʴ 2,0 + ʣʶʧʠʥ 13,8 2,3 7,3 73,2 3,2 

ʗʯʤʝʥʴ 2,5 + ʣʶʧʠʥ 14,0 2,3 7,7 72,8 3,0 

ʗʯʤʝʥʴ 3,0 + ʣʶʧʠʥ 13,6 3,0 7,8 72,2 3,3 

ʆʚʸʩ 2,0 + ʣʶʧʠʥ 14,7 5,0 13,0 63,1 4,0 

ʆʚʸʩ 2,5 + ʣʶʧʠʥ 14,9 5,2 13,7 62,1 3,9 

ʆʚʸʩ 3,0 + ʣʶʧʠʥ 15,9 5,4 14,4 60,1 4,1 



24  

ɿʝʨʥʦ ʣʶʧʠʥʘ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʣʝʪʯʘʪʢʠ 
(16,9%), ʥʦ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʛʠʜʨʦʣʠ- 
ʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʝʝ ʠ ʜʨʫʛʠʭ ʧʠʪʘʪʝʣʴʥʳʭ 
ʚʝʱʝʩʪʚ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ. ɿʝʨʥʘ ʥʝʢʦʪʦʨʳʭ ʙʦʙʦʚʳʭ (ʩʦʠ, ʣ -ʁ 
ʧʠʥʘ) ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʘ. ɿʦʣʴʥʦʩʪʴ ʟʝʨʥʘ 
ʣʶʧʠʥʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ ï 4,1%, ʚ ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɺʢʣʶʯʝʥʠʝ ʝʛʦ ʚ ʩʦʩʪʘʚ ʟʝʨ- 
ʥʦʬʫʨʘʞʘ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʪʝ- 
ʠʥʘ ʦʪ 13,8 ʜʦ 15,9% ʠ ʞʠʨʘ ʦʪ 2,3 ʜʦ 5,4%, ʪʘʢʞʝ ʢ ʫʚʝʣʠʯʝʥʠʶ 
ʢʣʝʪʯʘʪʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʦʚʩʦʤ ʦʪ 7,3 ʜʦ 14,4%. 
ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʝʨʥʦʬʫʨʘʞʘ ʦʪʨʘʟʠ- 

ʣʦʩʴ ʥʘ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʚ ʦʧʳʪʝ. ʊʘʢ, ʧʠʪʘʪʝʣʴʥʘʷ 
ʮʝʥʥʦʩʪʴ 1 ʢʛ ʩʤʝʩʝʡ ʣʶʧʠʥʘ ʩ ̫ ʯʤʝʥʸʤ ʩʦʩʪʘʚʠʣʘ 1,18-1,33 ʢ.ʝʜ. 
ʠ 11,53-15,85 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʘ ʩ ʦʚʩʦʤ 1,23-1,25 ʢ.ʝʜ. ʠ 
12,54-12,59 ʄɼʞ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʢʣʶʯʝʥʠʝ ʟʝʨʥʘ ʣʶʧʠʥʘ ʚ ʬʫʨʘʞ ʟʥʘʯʠʪʝʣʴ- 

ʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 
ʩʢʘʞʝʪʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. 
ʇʨʠ ʟʘʪʨʘʪʘʭ ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʝ ʣʶʧʠʥʘ 6600 ʨʫʙ./ʛʘ ʨʝʥʪʘʙʝʣʴ- 

ʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 71%. ɿʘ ʩʯʸʪ ʧʦʩʝʚʘ ʣʶʧʠʥʘ ʚ ʩʤʝʩʠ ʩ ʷʯʤʝʥʸʤ 
ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 164-186%, ʚ ʩʤʝʩʠ ʩ ʦʚʩʦʤ ʝʱʸ ʙʦʣʝʝ ʟʥʘʯʠ- 
ʤʦ ï ʜʦ 178-205%. ʇʨʦʚʝʜʝʥʠʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʙʦʨʦʥʦ- 
ʚʘʥʠʷ ʧʦʩʝʚʦʚ ʫʚʝʣʠʯʠʣʦ ʯʠʩʪʫʶ ʧʨʠʙʳʣʴ ʦʜʥʦʚʠʜʦʚʦʛʦ ʧʦʩʝʚʘ 
ʣʶʧʠʥʘ ʥʘ 430 ʨʫʙ./ʛʘ, ʦʜʥʘʢʦ ʩʥʠʟʠʣʦ ʥʘ 1570-1670 ʨʫʙ./ʛʘ ʩʤʝ- 
ʩʠ ʩ ʷʯʤʝʥʸʤ. ʅʘ ʧʦʩʝʚʘʭ ʣʶʧʠʥʘ ʩ ʦʚʩʦʤ ʧʨʦʚʝʜʝʥʠʝ ʙʦʨʦʥʦʚʘ- 
ʥʠʷ ʫʚʝʣʠʯʠʣʦ ʯʠʩʪʫʶ ʧʨʠʙʳʣʴ ʥʘ 2330-2750 ʨʫʙ./ʛʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʨʦʥʦʚʘʥʠʝ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʚ 

ʩʦʚʤʝʩʪʥʦʤ ʧʦʩʝʚʝ ʣʶʧʠʥʘ ʩ ʷʯʤʝʥʸʤ ï ʩʥʠʞʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩ- 
ʪʠ ʩʦʩʪʘʚʣʷʝʪ 23-26%. ɺ ʩʤʝʩʠ ʣʶʧʠʥʘ ʩ ʦʚʩʦʤ ʙʦʨʦʥʦʚʘʥʠʝ ʧʦ- 
ʩʝʚʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʥʘ 21-27%. 
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ʋɼʂ577.15.08 
 
 

ɾ. ɹʘʷʨʤʘʘ*, ʆ. ʉʦʣʦʥʛʦ* 
*ʄʦʥʛʦʣʴʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, 
ʢʘʬʝʜʨʘ ʙʠʦʣʦʛʠʠ ʛ.ʋʣʘʘʥʙʘʘʪʘʨ, ʄʦʥʛʦʣʠʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʜ-ʨ. ʙʠʦʣ. ʥʘʫʢ, 
ʧʨʦʬʝʩʩʦʨ ɼ. ʇʫʨʵʚ 

*ʄʦʥʛʦʣʴʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, 
ʢʘʬʝʜʨʘ ʙʠʦʣʦʛʠʠ  ʛ.ʋʣʘʘʥʙʘʘʪʘʨ, ʄʦʥʛʦʣʠʷ 

 

ʌɽʈʄɽʅʊɸʊʀɺʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ʇʆʏɺʓ 
ʍʆɿʗʁʉʊɺɸ ɾɸʈɻɸʃɸʅʊ, ʎɽʅʊʈɸʃʔʅʆʁ 

ʇʈʆɺʀʅʎʀʀ ʄʆʅɻʆʃʀʀ 

ɸʥʥʦʪʘʮʠʷ. ʄ  rʧʨʦʚʝʣʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʡ ʘʥʘʣʠʟ ʘʢʪʠʚʥʦʩ- 
ʪʠ ʮʝʣʣʶʣʘʟʳ, ʩʘʭʘʨʘʟʳ, ʧʨʦʪʝʘʟʳ, ʫʨʝʘʟʳ, ʢʠʩʣʦʡ ʠ ʱʝʣʦʯʥʦʡ 
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ʬʦʩʬʘʪʘʟ ʧʦʯʚʳ ʭʦʟʷʡʩʪʚʘ ɾʘʨʛʘʣʘʥʪ, ʎʝʥʪʨʘʣʴʥʦʡ ʧʨʦʚʠʥʮʠʠ 
ʄʦʥʛʦʣʠʠ. ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪ ʚʠʜʥʦ, ʯʪʦ ʟʘ ʛʦʜ ʘʢʪʠʚʥʦʩʪʴ 
ʮʝʣʣʶʣʘʟʳ, ʧʨʦʪʝʘʟʳ, ʫʨʝʘʟʳ ʫʚʝʣʠʯʠʣʘʩʴ, ʘ ʩʘʭʘʨʘʟʳ ʫʤʝʥʴʰʠ- 
ʣʘʩʴ. ɸʢʪʠʚʥʦʩʪʴ ʢʠʩʣʦʡ ʬʦʩʬʘʪʘʟʳ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ ʢʦʥʪʨʦʣʴ- 
ʥʦʤ, ʧʰʝʥʠʯʥʦʤ, ʦʢʦʣʦ ʧʰʝʥʠʯʥʦʛʦ ʧʦʣʷʭ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʨʘʧʩʦ- 
ʚʦʤ ʠ ʦʢʦʣʦ ʨʘʧʩʦʚʦʤ ʧʦʣʷʭ ʫʤʝʥʴʰʠʣʘʩʴ. ɸʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯ- 
ʥʦʡ ʬʦʩʬʘʪʘʟʳ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ, ʧʰʝʥʠʯʥʦʤ, ʦʢʦʣʦ 
ʧʰʝʥʠʯʥʦʛʦ ʧʦʣʷʭ, ʘ ʥʘ ʨʘʧʩʦʚʦʤ ʠ ʦʢʦʣʦ ʨʘʧʩʦʚʦʤ ʧʦʣʷʭ ʫʚʝʣʠ- 
ʯʠʣʘʩʴ. ɼʣʷ ʧʦʯʚʳ, ʛʜʝ ʧʦʩʝʚ ʢʫʣʴʪʫʨ ʥʝ ʧʨʦʠʟʚʦʜʠʣʩʷ, ʧʨʷʤʘʷ 
ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʛʫʤʫʩʦʤ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʬʝʨʤʝʥʪʦʚ ʩʦʭʨʘʥʷ- 
ʝʪʩʷ, ʘ ʜʣʷ ʧʦʣʝʡ. ʛʜʝ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦʩʝʚ ʢʫʣʴʪʫʨ, ʜʘʥʥʘʷ ʟʘʚʠ- 
ʩʠʤʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʝʨʤʝʥʪʘ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ 
ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʜʣʷ ʙʣʠʟʣʝʞʘʱʠʭ ʧʦʣʝʡ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʬʝʨʤʝʥʪʳ, ʮʝʣʣʶʣʘʟʘ, ʩʘʭʘʨʘʟʘ, ʧʨʦ- 

ʪʝʘʟʘ, ʫʨʝʘʟʘ, ʢʠʩʣʘʷ ʠ ɦ ʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ. 
 

ɺ ʧʦʯʚʫ ʧʦʩʪʫʧʘʶʪ ʨʘʟʥʳʝ ʬʝʨʤʝʥʪʳ ʦʪ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
ʢʘʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ, ʧʦʯʚʝʥʥʦʡ ʬʘʫʥʳ. ɺ ʨʝ- 
ʟʫʣʴʪʘʪʝ ʩʚʷʟʳʚʘʥʠʡ ʵʪʠʭ ʬʝʨʤʝʥʪʦʚ ʥʘ ʧʦʯʚʝʥʥʳʭ ʯʘʩʪʠʮʘʭ ʦʥʠ 
ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʶʪ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʧʦʵʪʦʤʫ 
ʬʝʨʤʝʥʪʳ ʚ ʧʦʯʚʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʯ- 
ʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʥʦʛʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʚ ʧʦʯʚʝ ʟʘʚʠʩʷʪ ʦʪ ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʨʦʜʘ ʮʝʣʣʶʣʘʟʳ [1]. ʎʝʣʣʶʣʘʟʘ 
(ʂʌ 3.2.1.4.), ʩʘʭʘʨʘʟʘ (ʂʌ 3.2.1.26) ʠ ʘʤʠʣʘʟʳ (ʂʌ 3.2.1.ʭ) ʦʪʚʝ- 
ʯʘʶʪ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʫʛʣʝʨʦʜʘ. ɸʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʬʝʨʤʝʥ- 
ʪʦʚ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚʳ, ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʚ 
ʨʘʩʪʝʥʠʷʭ ʠ ʨʦʩʪʦʤ ʨʘʩʪʝʥʠʡ [2]. ʇʨʦʪʝʘʟʳ (ʂʌ 3.4.4.x) ʚ ʧʦʯʚʝ 
ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʘʟʦʪʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ, 
ʚ ʮʠʢʣʝ ʘʟʦʪʘ ʚ ʧʨʠʨʦʜʝ ʠ ʚʳʨʘʞʘʝʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 
ʧʦʯʚ. ɸʢʪʠʚʥʦʩʪʴ ʧʨʦʪʝʘʟ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 
ʧʦʯʚ. ʈʝʛʫʣʠʨʫʷ ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʫʧʥʦʛʦ ʘʟʦʪʘ ʜʘʥʥʳʡ ʬʝʨʤʝʥʪ 
ʩʚʷʟʘʥ ʩ ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚʳ ʠ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʝʥ ʚ ʧʦʯʚʘʭ, ʛʜʝ ʩʦ- 
ʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʠ ʛʫʤʫʩʘ ʙʦʣʴʰʝ. ɸʢʪʠʚʥʦʩʪʴ ʫʨʝʘʟʳ (ʂʌ 3.5.1.5) 
ʚ ʧʦʯʚʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 
ʩʦʝʜʠʥʝʥʠʡ, ʘʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠ- 
ʪʝʣʴʥʘ ʢ ʠʦʥʘʤ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ [3]. ʌʦʩʬʘʪʘʟʳ ʚ ʧʦʯʚʝ ʠʛʨʘʶʪ 
ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʩʦʝʜʠʥʝʥʠʡ ʦʨʛʘʥʠʯʝʩ- 
ʢʦʛʦ ʬʦʩʬʘʪʘ ʠ ʚ ʮʠʢʣʝ ʬʦʩʬʦʨʘ ʚ ʧʨʠʨʦʜʝ. ɸʢʪʠʚʥʦʩʪʴ ʢʠʩʣʦʡ 
(ʂʌ 3.1.3.2) ʠ ɦ ʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟ (ʂʌ 3.1.3.1) ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ 
ʦʪ ʧʦʯʚʝʥʥʦʡ ʬʘʫʥʳ, ʯʠʩʣʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘ- 
ʥʠʟʤʦʚ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ [4]. 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤ  rʧʨʝʜʩʪʘʚʣʷʝʤ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦ- 
ʥʠʪʦʨʠʥʛʦʚʦʛʦ ʘʥʘʣʠʟʘ ʘʢʪʠʚʥʦʩʪʠ ʮʝʣʣʶʣʘʟʳ, ʩʘʭʘʨʘʟʳ, ʧʨʦ- 
ʪʝʘʟʳ, ʫʨʝʘʟʳ, ʢʠʩʣʦʡ ʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʧʦʯʚʳ ʭʦʟʷʡʩʪʚʘ 
ɾʘʨʛʘʣʘʥʪ, ʎʝʥʪʨʘʣʴʥʦʡ ʧʨʦʚʠʥʮʠʠ ʄʦʥʛʦʣʠʠ. ʊʘʢ ʢʘʢ ʧʣʦʜʦ- 
ʨʦʜʥʳʡ ʩʣʦʡ ʧʦʯʚʳ ʚ ʄʦʥʛʦʣʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 20-25 ʩʤ [5] ʧʦʯ- 
ʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʛʣʫʙʠʥʳ 0-7, 7-15, 15-25 ʩʤ ʦʪ ʧʦ- 
ʚʝʨʭʥʦʩʪʠ. ʂʦʦʨʜʠʥʘʪʳ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ: ʢʦʥʪʨʦʣʴ- 
ʥʳʡ ʦʙʨʘʟʝʮ N48043ô13.72ò E106018ô84.51ò, ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ 
ʤʦʨʷ 1121 ʤ, ʧʰʝʥʠʯʥʦʝ ʠ ʦʢʦʣʦ ʧʰʝʥʠʯʥʦʝ ʧʦʣʝ N48047ô56.85ò 
E106013ô06.57ò, ʚʳʩʦʪʘ 1059 ʤ, ʨʘʧʩʦʚʦʝ ʠ ʦʢʦʣʦ ʨʘʧʩʦʚʦʝ ʧʦʣʝ 
N48047ô85.41ò E106017ô51.6ò, ʚʳʩʦʪʘ 1066 ʤ. ʅʘ ʧʰʝʥʠʯʥʦʤ ʠ 
ʨʘʧʩʦʚʦʤ ʧʦʣʷʭ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦʩʝʚ ʢʫʣʴʪʫʨ ʩ ʨʦʪʘʮʠʝʡ, ʘ ʥʘ ʦʢʦ- 
ʣʦ ʧʰʝʥʠʯʥʦʤ ʠ ʦʢʦʣʦ ʨʘʧʩʦʚʦʤ ʧʦʣʷʭ ʧʦʩʝʚ ʢʫʣʴʪʫʨ ʥʝ ʧʨʦʠʟ- 
ʚʦʜʠʣʩʷ. ʆʙʨʘʟʮʳ ʢʦʥʪʨʦʣʴʥʦʡ ʧʦʯʚʳ ʙʳʣʠ ʚʟʷʪʳ ʥʘ ʥʝʢʦʪʦʨʦʤ 
ʦʪʜʘʣʝʥʠʠ ʦʪ ʵʪʠʭ ʧʦʣʝʡ, ʧʨʠ ʵʪʦʤ ʪʠʧ ʧʦʯʚʳ ʙʳʣ ʦʜʠʥʘʢʦʚʳʡ 
ʜʣʷ ʚʩʝʭ ʧʦʣʝʡ. ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ 2014-2015 ʛʦʜʳ. 
ɸʢʪʠʚʥʦʩʪʴ ʮʝʣʣʶʣʘʟʳ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʠ ʧʦ 
Pancholy & Rice [6], ʩʘʭʘʨʘʟʳ ï ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʠ, ʧʨʦʪʝʘʟʳ ï ʧʦ 
Kunitz [7], ʫʨʝʘʟʳ ï ʧʦ Porter [6], ʢʠʩʣʦʡ ʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟ 
ʧʦ Tabatabai & Bremner [6]. ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʙʳʣʘ ʚʳʨʘ- 
ʞʝʥʳ ʚ ʝʜʠʥʠʮʘʭ. ɿʘ ʝʜʠʥʠʮʫ ʘʢʪʠʚʥʦʩʪʠ ʮʝʣʣʶʣʘʟʳ ʙʳʣʦ ʚʟʷʪʦ 
ʢʦʣʠʯʝʩʪʚʦ ʤʢʛ ʛʣʶʢʦʟʳ, ʦʙʨʘʟʦʚʘʚʱʝʡʩʷ ʠʟ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣ- 
ʣʶʣʦʟʳ ʚ 1 ʛʨʘʤʤʝ ʧʦʯʚʳ ʟʘ 1 ʯʘʩ; ʩʘʭʘʨʘʟʳ ï ʢʦʣʠʯʝʩʪʚʦ ʤʛ ʛʣʶ- 
ʢʦʟʳ, ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʠʟ ʩʘʭʘʨʦʟʳ; ʧʨʦʪʝʘʟʳ ï ʢʦʣʠʯʝʩʪʚʦ ʤʢʛ 
ʪʠʨʦʟʠʥʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʠʟ ʘʣʴʙʫʤʠʥʳ; ʫʨʝʘʟʳ ï ʢʦʣʠʯʝʩʪʚʦ 
ʤʢʛ ʘʟʦʪʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʠʟ ʤʦʯʝʚʠʥʳ; ʢʠʩʣʦʡ ʠ ʱʝʣʦʯʥʦʡ 
ʬʦʩʬʘʪʘʟ ï ʢʦʣʠʯʝʩʪʚʦ ʤʛ ʧ-ʥʠʪʨʦʬʝʥʦʣʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʠʟ 
ʧ-ʥʠʪʨʦʬʝʥʠʣʬʦʩʬʘʪʘ ʚ 1 ʛʨʘʤʤʝ ʧʦʯʚʳ ʟʘ 1 ʯʘʩ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 
ʜʘʥʥʳʭ ʬʝʨʤʝʥʪʦʚ. ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʛʨʘʚʠ- 
ʤʝʪʨʠʯʝʩʢʠ, ʛʫʤʫʩ ï ʧʦ ʀ.ɺ. ʊʶʨʠʥʫ ʩ ʤʦʜʠʬʠʢʘʮʠʝʡ ɺ.ʅ. ʉʠʤʘ- 
ʢʦʚʦʡ, ʢʠʩʣʦʪʥʦʩʪʴ ï ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʠ, ʨʝʟʫʣʴʪʘʪ ʢʦʪʦʨʦʛʦ ʙʳʣ 
ʚʳʨʘʞʝʥ ʢʦʣʠʯʝʩʪʚʦʤ (ʤʛ) NaOH, ʠʟʨʘʩʭʦʜʦʚʘʥʥʦʛʦ ʥʘ ʪʠʪʨʦʚʘ- 
ʥʠʝ 1 ʛ ʧʦʯʚʳ [8], ʤʦʙʠʣʴʥʳʡ ʬʦʩʬʦʨ ï ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠ ʩ 
ʨʘʩʪʚʦʨʦʤ ʤʦʣʠʙʜʘʪʘ [9]. 
ɺ ʪʘʙʣʠʮʝ 1 ʠ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪ ʚʠʜʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʚ 
ʧʦʯʚʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ ʜʘʥʥʦʤ ʛʦʜʫ. ʋʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʤʦʙʠʣʴʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ ʟʘ 
ʛʦʜ ʫʚʝʣʠʯʠʣʠʩʴ, ʘ ʛʫʤʫʩʘ ʫʤʝʥʴʰʠʣʠʩʴ ʦʪ 1,21 ʜʦ 4,77 ʨʘʟ. 



 

 

ʉʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʠ ʪʠʪʨʠʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʯʚ 
ʊʘʙʣʠʮʘ 1 

 

ʇʦʢʘʟʘʪʝʣʴ 
 

ʇʦʯʚʘ 

ɺʣʘʛʘ, % ɻʫʤʫʩ, % 
ʊʠʪʨʠʨʫʝʤʘʷ ʢʠʩʣʦʪ- 
ʥʦʩʪʴ, ʤʛ NaOH 

ʄʦʙʠʣʴʥʳʡ ʬʦʩʬʦʨ, 
ʤʛ/ʛ 

2014 2015 2014 2015 2014 2015 2014 2015 
ʂʦʥʪʨʦʣʴʥʘʷ 20.81 4.81 6.46 6.03 0.088 0.130 0.033 0.033 
ʇʰʝʥʠʯʥʦʛʦ ʧʦʣʷ 13.25 1.98 3.72 0.78 0.076 0.108 0.047 0.125 
ʆʢʦʣʦ ʧʰʝʥʠʯʥʦʛʦ ʧʦʣʷ 2.02 1.44 2.09 1.19 0.067 0.110 0.045 0.140 
ʈʘʧʩʦʚʦʛʦ ʧʦʣʷ 4.91 4.57 2.13 1.76 0.075 0.121 0.019 0.036 
ʆʢʦʣʦ ʨʘʧʩʦʚʦʛʦ ʧʦʣʷ 2.02 4.15 2.09 2.33 0.066 0.092 0.045 0.045 

 
ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʯʚʘʭ 

ʊʘʙʣʠʮʘ 2 

 

ɸʢʪʠʚʥʦʩʪʴ 
ʬʝʨʤʝʥʪʦʚ 

ʇʦʯʚʘ 

ʎʝʣʣʶʣʘʟʘ, 
ʝʜʠʥʠʮ 

ʉʘʭʘʨʘʟʘ, 
ʝʜʠʥʠʮ 

ʇʨʦʪʝʘʟʘ, 
ʝʜʠʥʠʮ 

ʋʨʝʘʟʘ, 
ʝʜʠʥʠʮ 

ʌʦʩʬʘʪʘʟʘ, ʝʜʠʥʠʮ 
ʢʠʩʣʘʷ ʱʝʣʦʯʥʘʷ 

2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 
ʂʦʥʪʨʦʣʴʥʘʷ 0.084 0.235 1.27 0.89 3.34 6.40 26.5 64.2 5.25 1.70 3.01 1.20 
ʇʰʝʥʠʯʥʦʛʦ ʧʦʣʷ 0.093 0.129 1.30 0.30 3.08 4.00 22.1 24.7 1.75 1.14 0.90 0.51 
ʆʢʦʣʦ ʧʰʝʥʠʯʥʦʛʦ ʧʦʣʷ 0.070 0.140 1.36 0.46 3.72 6.80 10.4 56.0 2.36 1.67 0.23 1.14 
ʈʘʧʩʦʚʦʛʦ ʧʦʣʷ 0.080 0.034 0.96 0.47 3.58 2.73 9.2 53.2 0.30 2.13 0.24 0.81 
ʆʢʦʣʦ ʨʘʧʩʦʚʦʛʦ ʧʦʣʷ 0.070 0.099 1.36 0.47 3.72 4.00 10.4 68.3 0.36 2.94 0.23 0.81 

 
ʈʝʟʫʣʴʪʘʪ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʊʘʙʣʠʮʘ 3 

 

ʂʦʵʬʬʠʮʠʝʥʪ 
ʢʦʨʨʝʣʷʮʠʠ 

ʇʦʯʚʘ 

ɻʫʤʫʩ/ 
ʎʝʣʣʶʣʘʟʘ 

ɻʫʤʫʩ/ 
ʉʘʭʘʨʘʟʘ 

ɻʫʤʫʩ/ 
ʇʨʦʪʝʘʟʘ 

ɻʫʤʫʩ/ 
ʋʨʝʘʟʘ 

ɻʫʤʫʩ/ 
ʂʌ 

ɻʫʤʫʩ/ 
ʑʌ 

2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 
ʂʦʥʪʨʦʣʴʥʘʷ 0.23 0.89 0.21 0.99 0.77 0.92 0.85 0.91 0.99 1 0.95 0.98 
ʇʰʝʥʠʯʥʦʛʦ ʧʦʣʷ -0.40 -0.09 0.99 0.86 0.17 0.87 0.83 0.5 0.19 0.5 0.3 0.72 
ʆʢʦʣʦ ʧʰʝʥʠʯʥʦʛʦ ʧʦʣʷ 0.95 0.770 -0.38 0.77 0.97 0.89 0.98 -0.91 0.99 0.86 0.93 0.98 
ʈʘʧʩʦʚʦʛʦ ʧʦʣʷ -0.16 0.97 0.80 0.99 -0.48 0.69 0.99 0.89 0.98 0.85 0.99 0.72 
ʆʢʦʣʦ ʨʘʧʩʦʚʦʛʦ ʧʦʣʷ 0.95 0.15 -0.38 -0.99 0.97 -0.81 0.98 -0.81 0.99 -0.78 0.93 -0.90 

2
7 
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ɿʘ ʛʦʜ ʘʢʪʠʚʥʦʩʪʴ ʮʝʣʣʶʣʘʟʳ, ʧʨʦʪʝʘʟʳ, ʫʨʝʘʟʳ ʫʚʝʣʠʯʠʣʘʩʴ, 
ʘ ʩʘʭʘʨʘʟʳ ʫʤʝʥʴʰʠʣʘʩʴ. ɸʢʪʠʚʥʦʩʪʴ ʢʠʩʣʦʡ ʬʦʩʬʘʪʘʟʳ ʫʚʝʣʠ- 
ʯʠʣʘʩʴ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ, ʧʰʝʥʠʯʥʦʤ, ʦʢʦʣʦ ʧʰʝʥʠʯʥʦʤ ʧʦʣʷʭ, 
ʪʦʛʜʘ ʢʘʢ ʥʘ ʨʘʧʩʦʚʦʤ ʠ ʦʢʦʣʦ ʨʘʧʩʦʚʦʤ ʧʦʣʷʭ ʫʤʝʥʴʰʠʣʘʩʴ. ʆʙ- 
ʨʘʪʥʫʶ ʪʝʥʜʝʥʮʠʶ ʤ  rʚʠʜʠʤ ʜʣʷ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ. ɸʢʪʠʚ- 
ʥʦʩʪʴ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ ʥʘʦʙʦʨʦʪ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ, 
ʧʰʝʥʠʯʥʦʤ, ʦʢʦʣʦ ʧʰʝʥʠʯʥʦʤ ʧʦʣʷʭ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʨʘʧʩʦʚʦʤ ʠ 
ʦʢʦʣʦ ʨʘʧʩʦʚʦʤ ʧʦʣʷʭ ʫʚʝʣʠʯʠʣʘʩʴ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʝʥʠ 
ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, 
ʨʝʟʫʣʴʪʘʪ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ. 
ʂʘʢ ʤ  rʚʠʜʠʤ ʠʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʜʣʷ ʧʦʯʚʳ, ʛʜʝ ʧʦʩʝʚ ʢʫʣʴ- 

ʪʫʨ ʥʝ ʧʨʦʠʟʚʦʜʠʣʩʷ, ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʛʫʤʫʩʦʤ ʠ 
ʘʢʪʠʚʥʦʩʪʴʶ ʬʝʨʤʝʥʪʦʚ ʩʦʭʨʘʥʷʝʪʩʷ, ʘ ʜʣʷ ʧʦʣʝʡ, ʛʜʝ ʧʨʦʠʟʚʦ- 
ʜʠʣʩʷ ʧʦʩʝʚ, ʜʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʬʝʨʤʝʥʪʘ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʜʣʷ ʙʣʠʟʣʝʞʘʱʠʭ ʧʦ- 
ʣʝʡ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤ  rʤʦʞʝʤ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʜʣʷ 
ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʧʦʩʝʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴ- 
ʪʫʨ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʥʦ ʠ ʘʢ- 
ʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝ yʙʠʦʣʦ- 
ʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. Dick W.A, Tabatabai M.A. Significance and potential uses of soil 
enzymes. In: Soil microbial ecology, 1992. pp. 95 ï 127 

2. Girish S., Ajit  V. Soil Enzymology. 2011. pp. 12 ï 16. 

3. Utobo E.B., Tewari L. Soil enzymes as bioindicators of soil ecosystem 
status. Applied ecology and environmental research. 2015, ˉ13. issue 
1. pp. 147-169. 

4. Dick W.A, Cheng L., Wang P. Soil acid and alkaline phosphatase 
activity as pH adjustment indicators. Soil Biology and Biochemistry, 
2000. ˉ32. issue 13. ʨʨ. 1915-1919. 

5. ɼʦʨʞʛʦʪʦʚ ɼ. ʇʦʯʚʳ ʄʦʥʛʦʣʠʠ. ʋʣʘʘʥʙʘʘʪʘʨ, çɸʜʤʦʥè, 2003. 

6. ʍʘʟʠʝʚ ʌ.ʍ. ʄʝʪʦʜʳ ʧʦʯʚʝʥʥʦʡ ʵʥʟʠʤʦʣʦʛʠʠ. ʄʦʩʢʚʘ, çʅʘʫʢʘè, 
2005. 

7. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʚ ʙʠʦʭʠʤʠʠ (ʧʦʜ ʨʝʜ. ɺ.ʅ. ʆʨʝʭʦʚʠʯʘ). 
ʄʦʩʢʚʘ, çʄʝʜʠʮʠʥʘè. 1968. 

8. ɹʣʠʥʮʦʚ ʀ.ʂ., ɿʘʙʝʣʣʦ ʂ.ʃ. ʇʨʘʢʪʠʢʫʤ ʧʦ ʧʦʯʚʦʚʝʜʝʥʠʶ. ʄʠʥʩʢ, 
çɺʳʰʵʡʰʘʷ h ʢʦʣʘè, 1979. 

9. ʈʠʥʴʢʠʩ ɻ.ʗ., ʈʘʤʘʥʝ ʍ.ʂ., ʂʫʥʠʮʢʘʷ ʊ.ɸ. ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʧʦʯʚ ʠ 
ʨʘʩʪʝʥʠʡ. ʈʠʛʘ, çɿʠʥʘʪʥʝè, 1987. 



29  

Bayarmaa J., Solongo O.*  

*National University of Mongolia, Department of Biology 
Ulaanbaatar, Mongolia 

Scientific adviser ï professor Purev D. 

*  National University of Mongolia, Department of Biology 
Ulaanbaatar, Mongolia 

 

ENZYME  ACTIVITY  OF ZHARGALANT  FARM  
SOIL, CENTRAL  PROVINCE OF MONGOLIA  

Abstract. We conducted monitoring analysis of cellulase, 
saccharase, protease, urease, acid and alkaline phosphatase activities 
of Zhargalant farm soil, Central province of Mongolia. From the 
results it is clear seen that for the year activity of cellulase, protease 
and urease are increased but saccharase activity decreased. The 
activity of acid phosphatase increased on control, wheat and nearby 
wheat fields but on rape and nearby rape fields its activity decreased. 
About alkaline phosphatase its activity decreased on control, wheat 
and nearby wheat fields but on rape and nearby rape fields its activity 
increased. For the field where sowing crops not produces a direct 
correlation between humus and enzyme activity is maintained, for 
the field where crops sowing this relation varies depending on the 
enzyme. This trend is also observed for the nearby fields. 
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*  ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

**  ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ 
ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ ʈɸʅ, 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣ., ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʨ-ʥ, ʧʛʪ ʂʨʘʩʥʦʦʙʩʢ 
 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉɺɽʊʆɼʀʆɼʅʆɻʆ 
ʆʉɺɽʑɽʅʀʗ ɺ ɹʀʆʊɽʍʅʆʃʆɻʀʀ 

ʇʆʃʋʏɽʅʀʗ ɸʂɸʈʀʌɸɻɸ ʌʀʊʆʉɽʁʋʃʖʉɸ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ 
ʨʘʩʪʝʥʠʡ ʠ ʨʘʟʚʝʜʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʦʛʦ ʢʣʝʱʘ, ʥʝʦʙʭʦʜʠʤʳʭ 
ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʭʠʱʥʦʛʦ ʢʣʝʱʘ ʬʠʪʦ- 
ʩʝʡʫʣʶʩʘ. ɺʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩ- 
ʪʠ ʨʘʩʪʝʥʠʡ ʬʘʩʦʣʠ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʬʠʪʦʬʘʛʘ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ 
ʧʨʠ ʠʩʧʦʣʟɹʦʚʘʥʠʠ ʩʚʝʪʦʜʠʦʜʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʩʧʝʢʪʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʩʚʝʪʦʜʠʦʜʦʚ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ 
ʨʘʩʪʝʥʠʡ ʠ ʨʘʟʤʥʦʞʝʥʠʝ ʚʨʝʜʠʪʝʣʷ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʝʪʦʜʠʦʜʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʘʢʘʨʠʬʘʛ, ʬʠʪʦ- 

ʩʝʡʫʣʶʩ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ, ʬʘʩʦʣʴ, ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘ- 
ʱʠʪʳ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʪʦʤʦʬʘʛʦʚ ʠ ʘʢʘʨʠʬʘ- 
ʛʦʚ ʜʣʷ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ- 
ʥʳʭ ʢʫʣʴʪʫʨ. ʅʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 
ʵʥʪʦʤʦʘʢʘʨʠʬʘʛʦʚ ï ʪʝʧʣʠʯʥʳʝ ʢʦʤʙʠʥʘʪʳ, ʧʨʦʜʫʢʮʠʷ ʢʦʪʦʨʳʭ 
ʜʦʣʞʥʘ ʚʳʨʘʱʠʚʘʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦ- 
ʧʘʩʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʧʘʩʥʳʤ ʤʥʦ- 
ʛʦʷʜʥʳʤ ʚʨʝʜʠʪʝʣʝʤ ʚ ʫʩʣʦʚʠʷʭ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ ʷʚʣʷʝʪʩʷ 
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ʦʙʳʢʥʦʚʝʥʥʳʡ ʧʘʫʪʠʥʥʳʡ ʢʣʝʱ. ɼʣʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʵʪʦʛʦ 
ʬʠʪʦʬʘʛʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʭʠʱʥʳʡ ʢʣʝʱ ʬʠʪʦʩʝʡʫʣʶʩ ï 
Phytoseiulus persimilis Ath.-H. 
ʊʝʭʥʦʣʦʛʠʷ ʥʘʨʘʙʦʪʢʠ ʘʢʘʨʠʬʘʛʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʭʠʱʥʦʛʦ ʢʣʝʱʘ ʥʘʢʘʧʣʠʚʘʶʪ ʥʘ ʟʝʣʝʥʳʭ 
ʨʘʩʪʝʥʠʷʭ (ʬʘʩʦʣʴ, ʩʦʷ), ʥʘ ʢʦʪʦʨʳʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʤʥʦʞʘʶʪ 
ʝʛʦ ʞʝʨʪʚʫ ï ʧʘʫʪʠʥʥʳʭ ʢʣʝʱʝʡ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʟʤʥʦ- 
ʞʝʥʠʷ ʬʠʪʦʩʝʡʫʣʶʩʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʮʠʢʣʠʯʥʦ ʧʦʚʪʦʨʷʶ- 
ʱʠʭʩʷ ʵʪʘʧʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʚʳʨʘʱʠʚʘʥʠʝ (ʧʦʜʛʦʪʦʚʢʫ) ʟʝʣʝʥʦʛʦ 
ʢʦʥʚʝʡʝʨʘ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʝʛʦ ʟʘʩʝʣʝʥʠʝ ʧʘʫʪʠʥʥʳʤʠ ʢʣʝʱʘʤʠ ʠ 
ʠʭ ʨʘʟʚʝʜʝʥʠʝ, ʟʘʩʝʣʝʥʠʝ ʢʦʨʤʦʚʦʡ ʢʫʣʴʪʫʨ rʩ ʚʨʝʜʠʪʝʣʝʤ ʬʠʪʦ- 
ʩʝʡʫʣʶʩʦʤ, ʩʙʦʨ ʘʢʘʨʠʬʘʛʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʘʢʘʨʠʬʘ- 
ʛʘ ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ, ʘ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ 
ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʚʠʪʠʷ ʢʦʨʤʦʚʦʛʦ ʨʘʩʪʝʥʠʷ [1, 2]. 
ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʦʨʤʦʚʦʡ ʢʫʣʴʪʫʨʳ ʦʩ- 

ʚʝʱʝʥʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 4-5 ʪʳʩ. ʣʢ/ʤ2, ʘ ʧʨʦʜʦʣʞʠ- 
ʪʝʣʴʥʦʩʪʴ ʬʦʪʦʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʪʴ 16-18 ʯʘʩʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ 
ʜʦʩʚʝʯʠʚʘʥʠʷ ʚʩʭʦʜʦʚ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘʨʘʙʦʪʢʠ 
ʬʠʪʦʬʘʛʘ ʠ ʭʠʱʥʦʛʦ ʢʣʝʱʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ 
ʣʘʤʧʳ. ʆʜʥʘʢʦ ʠʩʪʦʯʥʠʢʠ ʦʩʚʝʱʝʥʠʷ ʪʘʢʦʛʦ ʪʠʧʘ ʠʤʝʶʪ ʨʷʜ ʥʝ- 
ʜʦʩʪʘʪʢʦʚ, ʛʣʘʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ, ʚʳʜʝʣʝʥʠʝ ʙʦʣʴʰʦ- 
ʛʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʝʨʝʛʨʝʚʫ ʨʘʩʪʝʥʠʡ 
ʠ ʧʝʨʝʨʘʩʭʦʜʫ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʚʦ- 
ʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʪʦ- 
ʜʠʦʜʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ. ʉʦʚʨʝʤʝʥʥʳʝ 
ʩʚʝʪʦʜʠʦʜʳ ʧʝʨʝʢʨʳʚʘʶʪ ʚʝʩʴ ʚʠʜʠʤʳʡ ʜʠʘʧʘʟʦʥ ʦʧʪʠʯʝʩʢʦʛʦ 
ʩʧʝʢʪʨʘ, ʧʨʠ ʯʝʤ, ʩʦʩʪʘʚʣʷʷ ʢʦʤʙʠʥʘʮʠʠ ʠʟ ʩʚʝʪʦʜʠʦʜʦʚ ʨʘʟʥʳʭ 
ʮʚʝʪʦʚʳʭ ʛʨʫʧʧ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ ʩ ʧʨʘʢʪʠʯʝʩʢʠ 
ʣʶʙʳʤ ʩʧʝʢʪʨʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, 
ʯʪʦ ʠʟʣʫʯʝʥʠʝ ʩʚʝʪʦʜʠʦʜʦʚ ʥʘʧʨʘʚʣʝʥʥʦʝ, ʘ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬ- 
ʬʝʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ ʥʘ ʠʭ ʦʩʥʦʚʝ. ʊʘʢʞʝ 
ʥʘʜʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʚʝʪʦ- 
ʜʠʦʜʦʚ ʧʨʝʚʳʰʘʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʶʤʠ- 
ʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ- 
ʥʳʤ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʣʘʥʝ [3]. 
ɺ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʤʝʥʳ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ 

ʣʘʤʧ ʥʘ ʩʚʝʪʦʜʠʦʜʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʝʜʝʥʠʷ 
ʭʠʱʥʦʛʦ ʢʣʝʱʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷ- 
ʥʠʷ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʩʚʝʱʝʥʠʷ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ 
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ʬʘʩʦʣʠ, ʷʚʣʷʶʱʠʭʩʷ ʢʦʨʤʦʚʳʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 
ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ, ʠ ʥʘ ʨʘʟʤʥʦʞʝʥʠʝ ʩʘʤʦʛʦ ʬʠʪʦʬʘʛʘ. 
ɺʳʨʘʱʠʚʘʝʤʳʝ ʨʘʩʪʝʥʠʷ ʬʘʩʦʣʠ (ʩʦʨʪ ɼʘʨʠʥʘ) ʧʦʤʝʱʘʣʠ ʥʘ 

ʩʪʝʣʣʘʞʠ ʩ ʨʘʟʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʦʩʚʝʯʠʚʘʥʠʷ ï ʣʶʤʠʥʝʩʮʝʥ- 
ʪʥʳʤʠ ʠ ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʩʚʝʪʠʣʴʥʠʢʘʤʠ. ʉʚʝʪʠʣʴʥʠʢʠ ʢʨʝʧʠʣʠ 
ʥʘʜ ʧʦʣʢʦʡ ʩʪʝʣʣʘʞʘ ʧʣʦʱʘʜʴʶ 0,9 ʤ2 ʥʘ ʚʳʩʦʪʝ 60 ʩʤ ʦʪ ʚʳʩʘ- 
ʞʝʥʥʦʡ ʬʘʩʦʣʠ. ʅʘ 10 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʟʤʝʨʷʣʠ ʚʳʩʦʪʫ ʠ 
ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʳʪʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʦʩʣʝ ʯʝʛʦ 
ʧʨʦʚʦʜʠʣʠ ʟʘʩʝʣʝʥʠʝ ʨʘʩʪʝʥʠʡ ʧʘʫʪʠʥʥʳʤʠ ʢʣʝʱʘʤʠ ʠʟ ʨʘʩʯʝʪʘ 
40 ʦʩʦʙʝʡ ʥʘ 1 ʨʘʩʪʝʥʠʝ. ʏʠʩʣʝʥʥʦʩʪʴ ʨʘʟʤʥʦʞʠʚʰʠʭʩʷ ʢʣʝʱʝʡ 
ʫʯʠʪʳʚʘʣʠ ʯʝʨʝʟ 7 ʩʫʪʦʢ ʧʦʩʣʝ ʠʭ ʧʦʜʩʘʜʢʠ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʩʚʝʱʝʥʠʷ 
ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʬʘʩʦʣʠ ʩʦʨʪʘ ɼʘʨʠʥʘ 

ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ, 2016 ʛ. 
 

 

 
ʀʩʪʦʯʥʠʢ ʦʩʚʝʱʝʥʠʷ 

(ʪʠʧ ʣʘʤʧ) 

 

 
ʇʣʦʱʘʜʴ 
ʣʠʩʪʘ, ʩʤ2 

(x ° t05   ³ Sx ) 

 

ɺʳʩʦʪʘ 
ʨʘʩʪʝʥʠʷ, 
ʩʤ 

(x ° t05   ³ Sx ) 

ʂʦʣʠʯʝʩʪʚʦ ʧʘʫʪʠʥʥʦʛʦ 
ʢʣʝʱʘ, ʦʩʦʙʝʡ / ʚ ʩʨʝʜʥʝʤ 

ʥʘ ʨʘʩʪʝʥʠʝ 

ʥʘ 7 ʩʫʪʢʠ 
ʧʦʩʣʝ 
ʟʘʩʝʣʝʥʠʷ 

ʫʚʝʣʠʯʝʥʠʝ 
ʯʠʩʣʝʥʥʦʩʪʠ 
ʟʘ 7 ʜʥʝʡ, 
ʨʘʟ 

1. ʃʶʤʠʥʝʩʮʝʥʪʥʳʝ 
ʣʘʤʧʳ 

97,7Ñ4,8 19,7Ñ0,3 227,0 5,7 

2. ʉʚʝʪʦʜʠʦʜʥʳʝ ʬʠʪʦ- 
ʣʘʤʧʳ Uniel LED-A60 

134,0Ñ10,6 15,9Ñ0,9 320,2 8,0 

3. ʉʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤ- 
ʧ  rʆʅʃɸʁʊ ʜʥʝʚʥʦʛʦ 
ʩʚʝʪʘ 

 

121,6Ñ10,6 
 

18,0Ñ0,7 
 

235,4 
 

5,9 

4. ʉʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤ- 
ʧ  rUniel LED-A60+ 
ʆʅʃɸʁʊ (2:1) 

 

125,2Ñ8,9 
 

19,5Ñ0,6 
 

297,6 
 

7,4 

5. ʉʚʝʪʦʜʠʦʜʥʳʝ 
ʩʚʝʪʠʣʴʥʠʢʠ (ʪʦʣʴʢʦ 
ʢʨʘʩʥʳʡ ʩʧʝʢʪʨ) ʦʨʠ- 
ʛʠʥʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢ- 
ʮʠʠ 

 
 

115,0Ñ14,2 

 
 

19,5Ñ0,4 

 
 

446,5 

 
 

11,2 

6. ʉʚʝʪʦʜʠʦʜʥʳʝ 
ʩʚʝʪʠʣʴʥʠʢʠ (ʩʠʥʠʡ, 
ʙʝʣʳʡ ʠ ʢʨʘʩʥʳʡ 
ʩʧʝʢʪʨ ï (1:1:3) 

 
150,1Ñ18,5 

 
17,2Ñ0,5 

 
301,5 

 
7,5 

ʅʉʈ 
05 

- - 63,83 - 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦ- 
ʚʘʥʠʠ ʩʚʝʪʦʜʠʦʜʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ (ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʪʠʧʦʚ) ʜʣʷ 
ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʬʘʩʦʣʠ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʟ- 
ʤʝʨ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʝʥʠʷʤʠ, ʚʳʨʘʱʝʥ- 
ʥʳʤʠ ʧʦʜ ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ ʣʘʤʧʘʤʠ. ʉʧʝʢʪʨʘʣʴʥʳʡ ʩʦʩʪʘʚ 
ʩʚʝʪʦʜʠʦʜʦʚ ʪʘʢʞʝ ʦʢʘʟʳʚʘʣ ʚʣʠʷʥʠʝ ʥʘ ʣʠʩʪʦʚʫʶ ʤʘʩʩʫ ʨʘʩʪʝ- 
ʥʠʡ ï ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʙʳʣʘ ʧʦʣʫʯʝʥʘ 
ʚ ʚʘʨʠʘʥʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʩʚʝʪʠʣʴʥʠʢʘ ʦʨʠ- 
ʛʠʥʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦ ʩʚʝʪʦʜʠʦʜʘʤʠ ʩʠʥʝʛʦ, ʙʝʣʦʛʦ ʠ ʢʨʘʩ- 
ʥʦʛʦ ʩʧʝʢʪʨʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1:3 (ʚʘʨʠʘʥʪ 6) ï 150,1Ñ18,5 ʩʤ2. 
ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʘʢʞʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʚʘʨʠʘʥʪʝ ʩ ʠʩʧʦʣʴ- 
ʟʦʚʘʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʬʠʪʦʣʘʤʧ Uniel LED-A60, ʚ ʩʧʝʢʪʨʝ 
ʠʟʣʫʯʝʥʠʡ ʢʦʪʦʨʳʭ, ʧʦ ʜʘʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʨʝʦʙʣʘʜʘʶʪ 
ʩʠʥʠʝ ʠ ʢʨʘʩʥʳʝ ʮʚʝʪʘ ï ʧʣʦʱʘʜʴ ʣʠʩʪʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 
134,0Ñ10,6 ʩʤ2. 
ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʠʩ- 

ʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʪʦʣʘʤʧ Uniel LED-A60 ʠ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʩʚʝ- 
ʪʠʣʴʥʠʢʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʢʣʶʯʝʥʳ ʩʚʝʪʦʜʠʦʜʳ ʢʨʘʩʥʦʛʦ, 
ʩʠʥʝʛʦ ʠ ʙʝʣʦʛʦ ʮʚʝʪʘ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ 
ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʥʠʡ ʩʧʝʢʪʨ 
ʜʘʝʪ ʥʠʟʢʠʝ ʨʘʩʪʝʥʠʷ ʩ ʙʦʣʴʰʦʡ ʣʠʩʪʦʚʦʡ ʤʘʩʩʦʡ [3]. 
ɺ ʦʧʳʪʝ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʯʠʩʣʝʥ- 

ʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ, ʨʘʟʤʥʦʞʘʚʰʝʛʦʩʷ ʥʘ ʨʘʩʪʝʥʠʷʭ ʧʦʜ ʨʘʟʥʳʤʠ 
ʠʩʪʦʯʥʠʢʘʤʠ ʦʩʚʝʱʝʥʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 
ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ ʦʪʤʝʯʝʥʦ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠ- 
ʤʝʥʝʥʠʝʤ ʩʚʝʪʦʜʠʦʜʦʚ ʢʨʘʩʥʦʛʦ ʩʧʝʢʪʨʘ ʠ ʬʠʪʦʣʘʤʧ Uniel LED- 
A60, ʛʜʝ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ (40 ʦʩʦʙʝʡ ʥʘ 1 ʨʘʩʪʝʥʠʝ) 
ʟʘ 7 ʜʥʝʡ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 11,2 ʠ 8,0 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʣʫʯʝʥ- 
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘ ʨʘʟʤʥʦʞʝʥʠʝ 
ʪʝʩʪ-ʦʙʲʝʢʪʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣ ʢʨʘʩʥʳʡ ʩʧʝʢʪʨ ʩʚʝ- 
ʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝ- 

ʪʦʜʠʦʜʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʥʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ- 
ʮʝʩʩʘ ʨʘʟʚʝʜʝʥʠʷ ʬʠʪʦʩʝʡʫʣʶʩʘ. ʆʜʥʘʢʦ ʪʨʝʙʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ 
ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʨʘʟ- 
ʤʥʦʞʝʥʠʝ, ʢʘʢ ʧʘʫʪʠʥʥʦʛʦ ʢʣʝʱʘ, ʪʘʢ ʠ ʝʛʦ ʘʢʘʨʠʬʘʛʘ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1. ɸʭʘʪʦʚ ɸ.ʂ., ʀʞʝʚʢʠʡ ʉ.ʉ. ɺʨʝʜʠʪʝʣʠ ʪʝʧʣʠʯʥʳʭ ʠ ʦʨʘʥʞʝʨʝʡ- 

ʥʳʭ ʨʘʩʪʝʥʠʡ (ʤʦʨʬʦʣʦʛʠʷ, ʦʙʨʘʟ ʞʠʟʥʠ, ʚʨʝʜʦʥʦʩʥʦʩʪʴ, ʙʦʨʴ- 
ʙʘ). ï ʄ.: ʊʦʚʘʨʠʱʝʩʪʚʦ ʥʘʫʯ. ʠʟʜ. ʂʄʂ. ï 2004. ï 307 ʩ. 



34  

2. ɹʝʣʷʢʦʚʘ ʅ.ɸ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʥʪʦʤʦʬʘʛʦʚ ʜʣʷ ʪʝʧʣʠʯʥʦʛʦ ʨʘʩʪʝ- 
ʥʠʝʚʦʜʩʪʚʘ // ɿʘʱʠʪʘ ʠ ʢʘʨʘʥʪʠʥ ʨʘʩʪʝʥʠʡ, ˉ5. ï 2013. ʉ. 9-12. 

3. ɹʘʭʘʨʝʚ ʀ., ʇʨʦʢʦʬʴʝʚ ɸ., ʊʫʨʢʠʥ ɸ., ʗʢʦʚʣʝʚ ɸ. ʇʨʠʤʝʥʝʥʠʝ 
ʩʚʝʪʦʜʠʦʜʥʳʭ ʩʚʝʪʠʣʴʥʠʢʦʚ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʪʝʧʣʠʮ: ʨʝʘʣʴʥʦʩʪʴ ʠ 
ʧʝʨʩʧʝʢʪʠʚʳ. ʄ.: ʉʊɸ-ʇʈɽʉʉ, 2010. ʉ. 76-82. 

 
ɿʝʥʢʦʚʘ ɸʣʝʢʩʘʥʜʨʘ ɸʣʝʢʩʝʝʚʥʘ 
ʌɻɹʆʋ ɺʆ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ɻɸʋ 
ɸʩʧʠʨʘʥʪʢʘ 2-ʛʦ ʢʫʨʩʘ 
630039, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʫʣ. ɼʦʙʨʦʣʶʙʦʚʘ,160. 

 

A. A. Zenkova*, D. Y. Herne*, E. M. Khaustova* 

*  Novosibirsk state agrarian University, Novosibirsk, Russia 
 

THE USE OF LED LIGHTING  IN  
THE OBTAINING  TECHNOLOGY  OF THE  

PHYTOSEIULUS PREDATOR 

Abstract.We have shown the possibility to use led lighting to 
improve the conditions of plant cultivation and breeding of herbivorous 
mites that are required in the technological process of obtaining 
predatory mites of Phytoseiulus. When we used led lamps increased 
both leaf area of bean plants and the number of cultivated phytophage 
was shown. Our results have suggested that the spectral composition 
of the LEDs influence the growth of plants and reproduction of the 
pest. 

Keywords: led lighting, predator, Phytoseiulus, biotechnology, 
bean, leaf area. 

 

Zenkova Aleksandra Alekseevna 
Novosibirsk State Agrarian University 
Postgraduate 
630039 Novosibirsk, Dobrolyubova street,160 



35  

ʋɼʂ 632.93  
ɺ.ɸ. ʂʘʤʝʥʝʚ, ʘʩʧʠʨʘʥʪ 

ɽ.ʖ. ʊʦʨʦʧʦʚʘ, ʜʦʢʪʦʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʆ.ɸ. ʂʘʟʘʢʦʚʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʅʦʚʦʩʠʙʠʨʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, 
ʈʦʩʩʠʷ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

 

ʄʆʅʀʊʆʈʀʅɻ ʂɸʏɽʉʊɺɸ ʉɽʄʗʅ ɻʆʈʆʍɸ 
ʀ ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʇʈʆʊʈɸɺʃʀɺɸʅʀʗ 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʛʦʨʦʭʘ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥ- 
ʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʬʫʥʛʠʮʠʜʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʘʟʥʘʯʝʥʠʷʤʠ ʠ ʤʝ- 
ʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ. ʅʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʭʠʤʠʯʝʩ- 
ʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʚʩʭʦʞʝʩʪʠ ʠ ʵʥʝʨʛʠʠ 
ʨʦʩʪʘ ʩʝʤʷʥ ʛʦʨʦʭʘ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʬʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 
ʨʷʜʘ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʨʦʨʦʩʪʢʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʭ, ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬ- 

ʬʝʢʪʠʚʥʦʩʪʴ, ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʪʨʘʚʠʪʝʣʠ ʩʝʤʷʥ, ʚʩʭʦʞʝʩʪʴ ʠ 
ʵʥʝʨʛʠʷ ʨʦʩʪʘ, ʬʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. 

 

ɻʦʨʦʭ ï ʮʝʥʥʘʷ ʟʝʨʥʦʙʦʙʦʚʘʷ ʢʫʣʴʪʫʨʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 
ʚʦʟʨʦʩʣʦ ʢʦʨʤʦʚʦʝ ʟʥʘʯʝʥʠʝ ʝʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ 
ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʠ ʟʝʣʝʥʦʛʦ ʢʦʨʤʘ, ʩʠʣʦʩʘ, ʩʝʥʘ, ʪʨʘʚʷʥʦʡ 
ʤʫʢʠ, ʩʝʥʘʞʘ. ʂʘʢ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʢʦʨʤ ʜʣʷ ʤʷʩʥʳʭ ʞʠʚʦʪ- 
ʥʳʭ ʠ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʤʦʣʦʪʳʝ ʠ ʜʨʦʙʣʝʥʳʝ 
ʟʝʨʥʘ, ʛʦʨʦʭʦʚʘʷ ʤʫʢʘ, ʚʘʨʝʥʳʡ ʠʣʠ ʟʘʧʘʨʝʥʥʳʡ ʛʦʨʦʭ. ɺ 100 ʢʛ 
ʟʝʨʥʘ ʩʦʜʝʨʞʠʪʩʷ 114,8 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʠ 19,5 ʢʛ ʧʝʨʝʚʘʨʠʤʦʛʦ 
ʧʨʦʪʝʠʥʘ. ʆʩʥʦʚʥʳʤ ʚʝʱʝʩʪʚʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʢʦʨʤʦʚʫʶ ʮʝʥ- 
ʥʦʩʪʴ ʟʝʨʥʘ ʛʦʨʦʭʘ, ʷʚʣʷʶʪʩʷ ʙʝʣʢʠ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ 2-3 
ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʭʣʝʙʥʳʭ ʟʣʘʢʦʚ. ɻʦʨʦʭ ʩʦʜʝʨʞʠʪ ʚʩʝ ʥʝʟʘʤʝ- 
ʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʝʪʠʦʥʠʥʘ ʧʨʝʚʦʩʭʦʜʠʪ 
ʜʨʫʛʠʝ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʫʩʪʫʧʘʷ ʪʦʣʴʢʦ ʩʦʝ [1]. 
ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʛʦʨʦʭʘ ʚ ʣʝʩʦʩʪʝʧʠ ɿʘ- 

ʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩʦʩʪʘʚʣʷʝʪ 25-30 ʮ/ʛʘ, ʥʦ ʥʝ ʨʝʘʣʠʟʫʝʪʩʷ ʠʟ-ʟʘ 
ʰʠʨʦʢʦʛʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʨʝʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʦʪ 
ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʶʪ 50% ʠ ʙʦʣʝʝ [2]. 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥ- 
ʥʦʩʪʠ ʩʝʤʷʥ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʛʦʨʦʭʘ, ʚʳʩʝʚʘʶʱʠʭʩʷ ʚ ʨʘʟʥʳʭ 
ʨʝʛʠʦʥʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʦʟ- 
ʙʫʜʠʪʝʣʝʡ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʦʪ 
ʙʦʣʝʟʥʝʡ. 
ɺ ʪʝʯʝʥʠʝ 2015-2016 ʛʛ. ʙʳʣ ʧʨʦʚʝʜʝʥ ʤʦʥʠʪʦʨʠʥʛ ʧʦʩʝʚʥʳʭ 

ʢʘʯʝʩʪʚ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʤʷʥ ʛʦʨʦʭʘ ʠʟ ʅʦʚʦ- 
ʩʠʙʠʨʩʢʦʡ, ʊʦʤʩʢʦʡ, ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ ʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 
ʆʙʱʝʝ ʯʠʩʣʦ ʧʘʨʪʠʡ ʛʦʨʦʭʘ ʚ ʘʥʘʣʠʟʝ 2015 ʛʦʜʘ (ʛʦʜ ʧʦʣʫʯʝʥʠʷ 
ʩʝʤʷʥ 2014) ʩʦʩʪʘʚʠʣʦ 12, ʚ ʘʥʘʣʠʟʝ 2016 ʛʦʜʘ (ʛʦʜ ʧʦʣʫʯʝʥʠʷ ʩʝ- 
ʤʷʥ 2015) ï 21. ɺ ʘʥʘʣʠʟʘʭ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʨʪʘ 
ʛʦʨʦʭʘ: ɸʢʩʘʢʘʡʩʢʠʡ, ɸʣʪʘʡʩʢʠʡ ʫʩʘʪʳʡ, ʗʤʘʣ, ɸʚʘʥʩ, ɹʘʪʨʘʢ, 
ʌʝʥʠʢʩ, ʈʦʢʝʪ, ʗʤʘʣʴʩʢʠʡ, ɼʞʝʢʧʦʪ, ʌʦʢʦʨ. 
ʈʝʟʫʣʴʪʘʪʳ ʫʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʇʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʛʦʨʦʭʘ 
(ʛʦʜʳ ʧʦʣʫʯʝʥʠʷ 2014-2015) 

ʊʘʙʣʠʮʘ 1 

 

ʇʦʢʘʟʘʪʝʣʴ ʇʨʝʜʝʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʉʨʝʜʥʝʝ 
ʧʦ ʦʙʨʘʟʮʘʤ min max 

ʕʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ, % 22 100 82 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʚʩʭʦʞʝʩʪʴ*, % 23 100 93 

ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʢʦʨʥʝʚʦʡ 
ʛʥʠʣʠ 

2 29 8,5 

*ʧʦ ɻʆʉʊ ʈ 52325-2005 ʥʦʨʤʘ ʜʣʷ ʆʉ, ʕʉ, ʈʉ ï ʥʝ ʤʝʥʝʝ 92%, ʜʣʷ ʈʉʪ ï 

ʥʝ ʤʝʥʝʝ 87% 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝ- 
ʤʷʥ ʛʦʨʦʭʘ ʫʨʦʞʘʷ 2014-2015 ʛʛ. ʙʳʣʠ ʦʪ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ 
ʜʦ ʦʪʣʠʯʥʳʭ. ʇʦ ʧʦʢʘʟʘʪʝʣʶ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʩʭʦʞʝʩʪʠ ʪʦʣʴʢʦ ʦʜʥʘ 
ʧʘʨʪʠʷ ʠʟ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ (ʫʨʦʞʘʷ 2015 ʛ.) ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 
ɻʆʉʊ ʈ 52325-2005. ʉʝʤʝʥʘ ʛʦʨʦʭʘ ʚ ɻʪʦʡ ʧʘʨʪʠʠ ʙʳʣʠ ʥʝʞʠʟʥʝ- 
ʩʧʦʩʦʙʥʳ ʚʩʣʝʜʩʪʚʠʝ ʥʝʩʦʙʣʜʁʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ 
ʩʫʰʢʠ (ʧʝʨʝʩʫʰʠʚʘʥʠʷ). ʊʘʢʠʝ ʧʘʨʪʠʠ ʢ ʧʦʩʝʚʫ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪ- 
ʩʷ. 19% ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʪʠʡ ʠʤʝʣʠ ʧʦʥʠʞʝʥʥʫʶ ʵʥʝʨʛʠʶ ʧʨʦ- 
ʨʘʩʪʘʥʠʷ (ʤʝʥʝʝ 85%). ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʴʶ ʩʝʤʷʥ ʥʘ ʤʦʤʝʥʪ ʘʥʘʣʠʟʘ. 
ʇʦʨʘʞʝʥʥʦʩʪʴ ʧʨʦʨʦʩʪʢʦʚ ʛʦʨʦʭʘ ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ ʙʳʣʘ ʥʘ 

ʫʤʝʨʝʥʥʦʤ ʫʨʦʚʥʝ, ʦʜʥʘʢʦ ʚ ʧʷʪʠ ʧʘʨʪʠʷʭ ʜʦʩʪʠʛʘʣʘ ʟʥʘʯʝʥʠʡ 
ʙʦʣʝʝ 15%, ʯʪʦ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. 
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ʇʨʠ ʦʮʝʥʢʝ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʤʷʥ ʛʦʨʦʭʘ ʙʳʣʦ 
ʚʳʷʚʣʝʥʦ, ʯʪʦ 100% ʧʘʨʪʠʡ ʙʳʣʠ ʟʘʨʘʞʝʥʳ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʦ- 
ʣʝʟʥʝʡ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ (ʪʘʙʣʠʮʘ 2). ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 
ʨʝʛʠʦʥʘʭ ʬʫʟʘʨʠʦʟʦʤ ʠ ʘʣʴʪʝʨʥʘʨʠʦʟʦʤ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʘʨʘʞʝ- 
ʥʦ 100% ʧʘʨʪʠʡ ʩʝʤʷʥ ʛʦʨʦʭʘ, ʘʩʢʦʭʠʪʦʟʦʤ ï 55%, ʙʘʢʪʝʨʠʦʟʦʤ ʠ 
ʩʝʨʦʡ ʛʥʠʣʴʶ ï 40%, ʧʣʝʩʥʝʚʝʥʠʝʤ ï 30%, ʘʥʪʨʘʢʥʦʟʦʤ ʠ ʯʝʨʥʦʡ 
ʧʣʝʩʝʥʴʶ ï ʧʦ 10%. 

ʊʘʙʣʠʮʘ 2 

ɿʘʨʘʞʝʥʥʦʩʪʴ ʩʝʤʷʥ ʛʦʨʦʭʘ ʬʠʪʦʧʘʪʦʛʝʥʘʤʠ, %  
 

ɹʦʣʝʟʥʴ, ʬʠʪʦʧʘʪʦʛʝʥ ɺʩʪʨʝʯʘ- 
ʝʤʦʩʪʴ ʚ 
ʧʘʨʪʠʷʭ 
ʩʝʤʷʥ 

ʇʨʝʜʝʣʳ 
ʚʘʨʴʠʨʦʚʘʥʠʷ 

ʉʨʝʜʥʝʝ 
ʧʦ ʦʙʨʘʟ- 
ʮʘʤ min max 

ʌʫʟʘʨʠʦʟ, ʨ. Fusarium 100 1 10 3,8 

ɸʩʢʦʭʠʪʦʟ, p. Ascochyta 55 0 20 2,1 

ʉʝʨʘʷ ʛʥʠʣʴ, Botrytis cinerea 40 0 3 0,4 

ɸʥʪʨʘʢʥʦʟ, p. Colletotrichum 10 0 1 0,2 

ɸʣʴʪʝʨʥʘʨʠʦʟ, p. Alternaria 100 7 69 21,1 

ʇʣʝʩʥʝʚʝʥʠʝ, ʨ. Penicillium 30 0 16 1,9 

ʏʝʨʥʘʷ ʧʣʝʩʝʥʴ, p. Mucor 10 0 12 1,7 

ɹʘʢʪʝʨʠʦʟ, p. Pseudomonas 40 0 30 4,4 
 

ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʩʝʤʝʥʘʭ ʛʦʨʦʭʘ ʚ ʣʝʩʦʩʪʝ- 
ʧʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ 8 ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ 
ʬʠʪʦʧʘʪʦʛʝʥʦʚ ï ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʛʦʨʦʭʘ. ʐʠʨʦʢʦʛʦ ʨʘʩ- 
ʧʨʦʩʪʨʘʥʝʥʠʷ, ʢʘʢ ʧʦ ʧʘʨʪʠʷʤ ʩʝʤʷʥ, ʪʘʢ ʠ ʧʦ ʟʝʨʥʦʚʢʘʤ ʚʥʫʪʨʠ 
ʧʘʨʪʠʠ ʜʦʩʪʠʛʘʣʠ ʚʦʟʙʫʜʠʪʝʣʠ ʬʫʟʘʨʠʦʟʘ, ʘʩʢʦʭʠʪʦʟʘ ʠ ʙʘʢʪʝʨʠʦ- 
ʟʘ ʛʦʨʦʭʘ. ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʙʳʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʨʠʙʦʚ 
ʨʦʜʘ Alternaria, ʥʦ ʠʭ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʥʘ ʛʦʨʦʭʝ ʝʱʝ ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʝ ʠʟʫʯʝʥʘ ʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. 
ɺʦʟʙʫʜʠʪʝʣʠ ʬʫʟʘʨʠʦʟʘ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ  ʩʣʝʜʫʶʱʠ- 

ʤʠ ʚʠʜʘʤʠ: F.gibbosum App. et Wr. emend. Bilai (F. equiseti), F. 
sporotrichioides Sherb., F. oxysporum (Schlecht) Snyd. et Hans. ʧʨʠ 
ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʧʦʩʣʝʜʥʝʛʦ. ɺʦʟʙʫʜʠʪʝʣʠ ʘʩʢʦʭʠʪʦʟʘ ʙʳʣʠ ʧʨʝʜ- 
ʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʚʠʜʘʤʠ: Ascochyta pinodes ʠ Ascochyta pisi. 
ʇʦʩʢʦʣʴʢʫ ʧʦʨʦʛʠ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʥʘ ʩʝʤʝʥʘʭ ʛʦʨʦʭʘ ʧʦ ʦʪʜʝ- 

ʣʴʥʳʤ ʚʦʟʙʫʜʠʪʝʣʷʤ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ, ʚ ʢʘʯʝʩʪʚʝ ʧʦʨʦʛʘ ʩʠʛʥʘʣʠ- 
ʟʘʮʠʠ ʠʣʠ ʢʨʠʪʠʯʝʩʢʦʡ ʟʘʨʘʞʝʥʥʦʩʪʠ ʤ  rʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʢʘʟʘ- 
ʪʝʣʴ ʩʫʤʤʘʨʥʦʡ ʟʘʨʘʞʝʥʥʦʩʪʠ 10% ʧʦ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʚʠʜʘʤ 
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(ʨ. Fusarium, p. Ascochyta, Botrytis cinerea, p. Colletotrichum, p. 
Pseudomonas). ʊʘʢʠʭ ʧʘʨʪʠʡ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 
65%, ʪʦ ʝʩʪʴ ʚ ʙʦʣʝʝ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝ- 
ʜʝʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʛʦ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʩʝʤʷʥ ʛʦʨʦʭʘ. 
ʅʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʨʘʚʠʪʝʣʝʡ 

ʩʝʤʷʥ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 3 ʠ 4. 

ʊʘʙʣʠʮʘ 3 

ʃʘʙʦʨʘʪʦʨʥʘʷ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʩʝʤʷʥ ʛʦʨʦʭʘ 
 

 

 

ɺʘʨʠʘʥʪ, ʥʦʨʤʘ 
ʨʘʩʭʦʜʘ, ʣ/ʪ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʬʠʪʦʧʘʪʦʛʝʥʘ  

 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
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ʂʦʥʪʨʦʣʴ 5 10 16 0 3 - 

ʄʘʢʩʠʤ, 2,0 1 0 9 0 0 92,8 

ɺʠʪʘʚʘʢʩ 2,0 0 1 0 0 2 92,8 

ɺʠʥʮʠʪ 2,0 0 0 0 0 1 100 

ʊʄʊɼ ʧʣʶʩ 3,5 0 0 0 0 0 100 

ʊʄʊɼ 6,0 0 0 0 0 1 100 
 

ɺʩʝ ʚʘʨʠʘʥʪʳ ʦʧʳʪʘ ʧʨʦʷʚʠʣʠ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʵʬ- 
ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʬʫʟʘʨʠʦʟʥʦʡ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʠ ʧʣʝʩʥʝʚʝʥʠʷ 
ʩʝʤʷʥ. ʌʠʪʦʩʘʥʠʪʘʨʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦ- 
ʪʨʘʚʠʪʝʣʝʡ ʧʨʦʪʠʚ ʛʨʠʙʦʚ ʨ. Fusarium ʠ p. Alternaria ʩʦʩʪʘʚʠʣʘ 
100% ʠ 92,8%, ʚʘʨʠʘʥʪʳ ʩ ʄʘʢʩʠʤʦʤ ʠ ɺʠʪʘʚʘʢʩ. ʇʨʦʪʠʚ ʙʘʢʪʝ- 
ʨʠʦʟʘ (p. Pseudomonas) ʦʢʘʟʘʣʠʩʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʪʦʣʴʢʦ ʧʨʝʧʘ- 
ʨʘʪʳ ʊʄʊɼ-ʧʣʶʩ ʠ ʄʘʢʩʠʤ, ʦʙʣʘʜʘʶʱʠʝ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʜʝʡʩ- 
ʪʚʠʝʤ. ʀʭ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 100%. 

ʊʘʙʣʠʮʘ 4 

ɺʣʠʷʥʠʝ ʧʨʦʪʨʘʚʠʪʝʣʝʡ ʥʘ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʛʦʨʦʭʘ 
ʩʦʨʪʘ ʈʦʢʝʪ, 2016 ʛ. 

 

ɺʘʨʠʘʥʪ ʕʥʝʨʛʠʷ 
ʧʨʦʨʘʩʪʘʥʠʷ, % 

ɺʩʭʦʞʝʩʪʴ, % ɼʣʠʥʘ ʨʦʩʪʢʘ, ʩʤ 

ʂʦʥʪʨʦʣʴ 86 91 11,2 

ʄʘʢʩʠʤ 87 100 8,5 

ɺʠʥʮʠʪ 90 97 6,7 

ʊʄʊɼ 89 98 8,6 

ʊʄʊɼ-ʧʣʶʩ 93 98 8,9 
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ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʨʦʪʨʘʚʠʪʝʣʠ ʫʚʝʣʠʯʠʚʘʣʠ ʚʩʭʦʞʝʩʪʴ ʠ 
ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʬʠʪʦʪʦʢʩʠʯʝʩʢʦʝ 
ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʦʝ ʚʳʨʘʞʘʣʦʩʴ ʚ ʟʘʜʝʨʞʢʝ ʨʦʩʪʘ ʥʘʜ- 
ʟʝʤʥʳʭ ʟʘʨʦʜʳʰʝʚʳʭ ʦʨʛʘʥʦʚ, ʪʦ ʝʩʪʴ ʧʨʦʷʚʣʷʣʩʷ ʨʝʪʘʨʜʘʥʪʥʳʡ 
ʬɻʬʝʢʪ. ʅʘʠʤʝʥʴʰʠʤ ʨʝʪʘʨʜʘʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ ʦʙʣʘʜʘʣʠ ʢʦʥʪʘʢ- 
ʪʥʳʝ ʧʨʦʪʨʘʚʠʪʝʣʠ (ʊʄʊɼ, ʊʄʊɼ-ʧʣʶʩ, ʄʘʢʩʠʤ). ʆʥʠ ʫʢʦʨʘʯʠ- 
ʚʘʣʠ ʜʣʠʥʫ ʨʦʩʪʢʘ ʥʘ 20,6ï24,2%. ʉʠʩʪʝʤʥʳʡ ʧʨʝʧʘʨʘʪ ɺʠʥʮʠʪ 
ʧʦʢʘʟʘʣ ʚ 2 ʨʘʟʘ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʴ, ʦʥ ʫʢʦʨʘ- 
ʯʠʚʘʣ ʜʣʠʥʫ ʨʦʩʪʢʘ ʥʘ 40%. ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ 
ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʳʩʪʨʳʭ ʠ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ ʛʦʨʦʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʚʳʩʝʚʘʪʴ ʥʘ ʛʣʫʙʠʥʫ ʚʩʝʛʦ 2-2,5 ʩʤ, ʯʪʦ ʪʨʫʜʥʦ ʜʦʩʪʠʞʠʤʦ ʥʘ 
ʧʨʘʢʪʠʢʝ, ʫʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴ ʛʦʨʦʭʘ ʢ ʚʣʘʞ- 
ʥʦʩʪʠ ʧʦʯʚʳ ʧʨʠ ʧʦʩʝʚʝ. 
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Abstract.Studies have shown the high biological effectiveness 
against pea root rot of all chemical fungicides with different purpose 
and mechanisms of action. In all experimental variants the chemicals 
showed improved pea seeds germination and growth energy. The 
phytotoxic affect of some treatments to the pea plants was observed. 

Key words: pea, root rot, biological efficacy, chemical treatment, 
germination energy and growth, phytotoxic action. 
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ʅ.ɺ. ʂʦʞʝʚʥʠʢʦʚ 

ʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʝʤʝʨʦʚʦ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ï ʜ-ʨ. ʙʠʦʣ. ʥʘʫʢ 
ɸ.ɺ. ɿʘʫʰʠʥʮʝʥʘ, ɺ.ʅ. ʈʦʤʘʥʦʚ 

ʆʎɽʅʂɸ ɺʆɿɼɽʁʉʊɺʀʗ 

ʕʅɽʈɻʆʉɹɽʈɽɻɸʖʑʀʍ    ʊɽʍʅʆʃʆɻʀʁ 

ɺʆɿɼɽʃʓɺɸʅʀʗ ɿɽʈʅʆɺʓʍ ʂʋʃʔʊʋʈ 

ʅɸ ʕʂʆʃʆɻʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ʇʆʏɺ 

ɺ ɿʆʅɽ ʉʈɽɼʅɽʁ ʉʀɹʀʈʀ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʩ- 

ʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩ- 

ʢʠ ʙʦʣʝʝ ʚʳʛʦʜʥʳʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ 

ʦʙʷʟʘʪʝʣʴʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʬʦʥʝ ʦʙʰʠʨʥʦʡ 

ʜʝʛʨʘʜʘʮʠʠ ʩʠʙʠʨʩʢʠʭ ʯʝʨʥʦʟʝʤʦʚ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʧʦʯʚʝʥ- 

ʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʵʨʦʟʠʶ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʦʜ- 

ʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʦʢʨʘʪʠʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ ʪʨʫʜʦʚʳʝ ʟʘʪʨʘʪʳ. 

mailto:kamenev_vitaliy@mail.ru


41  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʝʨʥʦʟʝʤ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ɻ ʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ. 

 

ʆʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ï ʩʦʭʨʘʥʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʧʦʩʢʦʣʴʢʫ ʧʘʰʥʷ ʷʚ- 

ʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʨʝʩʫʨʩʦʤ ʚ ʟʝʤʣʝʜʝʣʠʠ. ɺʦʧʨʦʩ ʨʘʩʰʠʨʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʥʝʣʴʟʷ ʨʝʰʠʪʴ ʙʝʟ ʨʘʟ- 

ʨʘʙʦʪʢʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ, ʦʪʚʝʯʘʶʱʠʭ 

ʩʦʚʨʝʤʝʥʥʦʤʫ ʫʨʦʚʥʶ ʤʠʨʦʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʢ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʪʥʦʩʷʪ 

ʤʠʥʠʤʘʣʴʥʫʶ ʠ ʥʫʣʝʚʫʶ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʄʥʦʛʦʣʝʪʥʠʝ ʨʝʟʫʣʴ- 

ʪʘʪʳ ʠʟʫʯʝʥʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʉʠʙʠʨʠ ʩʚʠʜʝ- 

ʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʦʯʚ ʨʝʛʠʦʥʘ ʚʦʟʤʦʞʝʥ ʧʦʣ- 

ʥʳʡ ʠʣʠ ʯʘʩʪʠʯʥʳʡ ʦʪʢʘʟ ʦʪ ʦʙʨʘʙʦʪʢʠ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ 

ʫʨʦʞʘʷ ʦʩʥʦʚʥʳʭ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ [1, 2]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʢʘ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪ- 

ʢʠ ʧʦʯʚʳ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ. ʀʩʩʣʝ- 

ʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ ʦʧʳʪʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʭʦʟʷʡʩ- 

ʪʚʘ çʄʠʥʠʥʦè ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʅʀʀʉʍ. ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʦʙʨʘʙʦʪʢʠ: ʟʷʙʣʝʚʘʷ ʚʩʧʘʰ- 

ʢʘ, ʦʩʝʥʥʝʝ ʠ ʚʝʩʝʥʥʝʝ ʜʠʩʢʦʚʘʥʠʝ ʠ ʧʨʷʤʦʡ ʧʦʩʝʚ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ. ɺ ʢʘʯʝʩʪʚʝ ʢʫʣʴʪʫʨ ʚʳʩʪʫʧʘʣʠ ʧʦʩʝʚʳ ʧʰʝʥʠʮʳ, ʦʚʩʘ ʠ 

ʷʯʤʝʥʷ. ʆʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʨʘʟʥʳʝ ʩʨʦ- 

ʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʘʟʝ ʢʫʱʝʥʠʷ, ʪʨʫʙʢʦʚʘʥʠʷ ʷʨʦʚʳʭ ʟʝʨʥʦ- 

ʚʳʭ ʠ ʧʦʩʣʝ ʫʙʦʨʢʠ ʫʨʦʞʘʷ. 

ʆʮʝʥʢʘ ʨʘʟʣʠʯʥʳʭ ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 

ʦʩʥʦʚʝ ʠʟʤʝʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʧʘʭʦʪʥʳʭ ʛʦʨʠʟʦʥ- 

ʪʘʭ. ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʠ ʬʝʨʤʝʥʪʘ- 

ʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʶʪ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷ- 

ʱʠʝ ʧʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ [3]. 

ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʠ ʫʨʝʘʟʳ ʠʟʤʝʨʷʣʠ ʧʦ ʤʝʪʦʜʠʢʘʤ ɻʘʣʩ- 

ʪʷʥʘ, ʠʥʚʝʨʪʘʟʳ ʠ ʜʝʛʠʜʨʦʛʝʥʘʟʳ ï ʧʦ ʤʝʪʦʜʘʤ ɻʘʣʩʪʷʥʘ ʚ ʤʦʜʠ- 

ʬʠʢʘʮʠʠ ʍʘʟʠʝʚʘ [4]. ɼʣʷ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦ- 

ʨʦʜʠʷ ʦʧʨʝʜʝʣʷʣʠ ʦʙʱʠʡ ʛʫʤʫʩ ʧʦ ʤʝʪʦʜʫ ʊʶʨʠʥʘ ʚ ʤʦʜʠʬʠʢʘ- 

ʮʠʠ ʅʠʢʠʪʠʥʘ [5]. 

ɼʚʫʭʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ ʉʨʝʜʥʝʡ ʉʠ- 

ʙʠʨʠ ʥʘ ʯʝʨʥʦʟʝʤʘʭ ʦʙʳʢʥʦʚʝʥʥʳʭ  ʧʦʢʘʟʘʣʠ  ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 
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ʛʫʤʫʩʦʚʦʛʦ ʬʦʥʜʘ ʧʦʯʚ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ 

ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴ- 

ʟʦʚʘʥʠʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʧʦʞʥʠʚʥʳʭ ʠ ʢʦʨʥʝʚʳʭ ʦʩʪʘʪʢʦʚ ʨʘʩʪʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʝʝ ʚʝʨ- 

ʭʥʝʤ ʩʣʦʝ. ɸʢʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʟʘʤʝʪʥʦ 

ʫʩʠʣʠʚʘʝʪ ʩʪʝʧʝʥʴ ʧʨʦʮʝʩʩʦʚ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ. ʅʘʨʷʜʫ ʩ ʧʨʝ- 

ʜʦʪʚʨʘʱʝʥʠʝʤ ʧʦʪʝʨʴ ʛʫʤʫʩʘ ʦʪ ʵʨʦʟʠʠ, ʧʦʯʚʦʟʘʱʠʪʥʳʝ ʩʠʩʪʝ- 

ʤ  r ʦʙʨʘʙʦʪʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʤʝʥʴʰʝʥʠʶ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʪʝʨʴ. 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʠʤʘʣʴʥʳʭ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ 

ʧʨʦʮʝʩʩʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʟʘʤʝʪʥʦ ʦʩʣʘ- 

ʙʝʚʘʶʪ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʈʝʟʫʣʴʪʘʪ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘ- 

ʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʟʘʧʘʩʳ ʛʫʤʫʩʘ ʯʝʨʥʦʟʝʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʨʝʜ- 

ʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 
 

 

ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʥʘ ʟʘʧʘʩʳ ʛʫʤʫʩʘ ʯʝʨʥʦʟʝʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 

ɼʣʷ ʦʮʝʥʢʠ ʙʠʦʛʝʥʥʦʩʪʠ ʧʦʯʚ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʀʇɹʉ). ɼʣʷ ʵʪʦʛʦ ʚ ʚ -r 

ʙʦʨʢʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʥʠʤʘ- 

ʝʪʩʷ ʟʘ 100% ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʤʫ ʚ ʧʨʦʮʝʥʪʘʭ ʚʳʨʘʞʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʞʝ ʧʦʢʘʟʘʪʝʣʷ ʚ ʦʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʘʭ [6]. ʀʇɹʉ 

ʯʝʨʥʦʟʝʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠ- 

ʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩ. 2. ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʨʥʦʟʝʤʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʀʇɹʉ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʮʝʣʠʥʥʳʭ 
ʚʘʨʠʘʥʪʘʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʳʢʥʦʚʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʦʧʳʪʥʦ- 
ʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 
31-36% ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ. ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʠʟʤʝʥʝʥʠʝ 
ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʥʦʩʠʪ ʘʢʪʠʚʥʦʩʪʴ ʠʥʚʝʨʪʘʟʳ ʠ ʩʦʜʝʨ- 
ʞʘʥʠʝ ʛʫʤʫʩʘ. ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʜʣʷ ʨʘʩʯʝʪʦʚ ʥʝ ʠʩʧʦʣʴʟʦʚʘ- 
ʣʘʩʴ ʚ ʩʠʣʫ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʤʝʭʘʥʠ- 

ʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 
ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ 
ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. ʈʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ 
ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ 
ʧʦʟʚʦʣʷʪ ʩʦʭʨʘʥʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʥʝ 
ʥʠʞʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ. 
ɿʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʚʦʟʜʝʣʳʚʘʝʤʳʝ ʧʦ ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʥʫʣʝ- 

ʚʳʤ ʦʙʨʘʙʦʪʢʘʤ, ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʥʝ ʫʩʪʫʧʘʶʪ ʚʦʟʜʝʣʳʚʘʝʤʳʤ 
ʧʦ ʚʩʧʘʰʢʝ, ʘ ʧʦ ɻ ʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩ- 
ʪʚʦ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘʪʨʘʪ ʪʨʫʜʘ ʠ 
ʪʦʧʣʠʚʘ. ʄʠʥʠʤʘʣʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ 
13% ʧʨʠ ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʘ 43%, ʧʨʷʤʦʡ ʧʦʩʝʚ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ 
ʥʘ 59%, ʵʢʦʥʦʤʠʷ ʪʦʧʣʠʚʘ ʩʦʩʪʘʚʠʣʘ 80% [7]. 
ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʣʘʛʘʶʪ ʚʘʞʥʳʡ ʘʣʴ- 

ʪʝʨʥʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʩʦʝʜʠʥʷʶʱʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʩ 
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ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʪʘʙʠʣʴʥʦʛʦ ʫʨʦʞʘʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʘʣʠ ʨʦʩʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨ ʠ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʥʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ. 
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with the necessary preservation of soil fertility. Improvement of the 
energy-saving tillage systems will  maintain soil fertility, prevent 
erosion, optimize the water-physical properties and biological 
processes, reduce energy and labor costs. 

Keywords: ordinary black soil, enzymatic activity, energy-saving 
technologies. 
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ʋɼʂ 633.13.63.527 

ʄ.ɸ. ʂʦʟʳʨʝʥʢʦ, ɺ.ʅ. ʇʘʢʫʣʴ 
ʂʝʤʝʨʦʚʩʢʠʡ ʅʀʀʀʉʍ ï ʬʠʣʠʘʣ ʉʌʅʎɸ ʈɸʅ, ʛ. ʂʝʤʝʨʦʚʦ 

 

ɺʃʀʗʅʀɽ ʋʉʃʆɺʀʁ ɺʓʈɸʑʀɺɸʅʀʗ 
ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʗʈʆɺʆɻʆ ʆɺʉɸ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʠʩʩʣʝ- 
ʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘ- 
ʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʛʦ ʦʚʩʘ. ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝ- 
ʥʠ ʁʨʝʘʢʮʠʠ ʛʝʥʦʪʠʧʦʚ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʠ ʝʛʦ 
ʚʢʣʘʜʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʦʚʠʟʥʫ 
ʠ ʮʝʥʥʦʩʪʴ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʷʨʦʚʦʛʦ ʦʚʩʘ. ʋʩʪʘʥʦʚ- 
ʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʝ y
ʩʪʨʫʢʪʫʨʳ ʦʢʘʟʘʣʠ ʘʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, 34,3-41,0%. ɺʳʷʚʣʝ- 
ʥʘ ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩ- 
ʪʠ: ʯʠʩʣʦʤ ʟʸʨʝʥ ʚ ʤʝʪʸʣʢʝ, ʤʘʩʩʦʡ 1000 ʟʸʨʝʥ, ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ 
ʤʝʪʸʣʢʠ, ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʢ 
ʫʙʦʨʢʝ, r=0,8065-0,9891. ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʵʣʝʤʝʥʪʘ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʛʦ ʦʚʩʘ 
ʦʧʨʝʜʝʣʷʣʦʩʴ ʛʝʥʦʪʠʧʦʤ, 12,5-40,4%. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʚʝʩ, ʩʦʨʪ, ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʤʘʩʩʘ 

1000 ʟʝʨʝʥ, ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʝʪʸʣʢʠ, ʫʨʦ- 
ʞʘʡʥʦʩʪʴ. 

 

ʆʚʝʩ ï ʦʜʥʘ ʠʟ ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴ- 
ʪʫʨ, ʠʤʝʶʱʘʷ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ [1]. ʗʨʦʚʦʡ ʦʚʝʩ ʥʘʠʙʦ- 
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ʣʝʝ ʧʣʘʩʪʠʯʥʘʷ ʢʫʣʴʪʫʨʘ. ʈʘʩʪʝʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʳʯʥʦ 
ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʝʩʩʦʚʳʭ 
ʬʘʢʪʦʨʦʚ. ʋʯʠʪʳʚʘʷ ʥʝʫʩʪʦʡʯʠʚʦʝ ʧʨʦʷʚʣʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʵʢʦ- 
ʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʵʪʦ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʨʝʟʢʦʝ ʠʭ ʢʦ- 
ʣʝʙʘʥʠʝ, ʩʦʨʪʘ ʦʚʩʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʳʩʦʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ. ʆʪʤʝ- 
ʯʝʥʥʳʝ ʬʘʢʪʦʨʳ ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʬʘʢʪʦʨ çʩʨʝʜʘè. 
ʋʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʝ yʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʠ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ ʚ ʢʦʪʦʨʦʡ ʦʥʠ ʬʦʨʤʠʨʫʶʪʩʷ [2]. ɺ ʧʨʘʢʪʠ- 
ʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʚʘʞʥʳ ʟʥʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʫʨʦʚʝʥʴ ʠʟʤʝʥ- 
ʯʠʚʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ 
ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʠʭ ʩʦʧʨʷʞʝʥʥʦʩʪʴ, ʢʘʢ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʘʢ ʠ ʩ ʫʨʦ- 
ʞʘʡʥʦʩʪʴʶ [3]. ʀʟʫʯʝʥʠʝ ʨʝʘʢʮʠʠ ʛʝʥʦʪʠʧʦʚ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ 
ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʠ ʝʛʦ ʚʢʣʘʜʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ 
ʠʤʝʶʪ ʮʝʥʥʦʩʪʴ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ̫ ʨʦʚʦʛʦ ʦʚʩʘ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ 

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ̫ ʨʦʚʦʛʦ ʦʚʩʘ. 
ɺʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʧʝʨʠʦʜ ʠʩ- 

ʩʣʝʜʦʚʘʥʠʡ ʚ ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ 
ʷʨʦʚʦʛʦ ʦʚʩʘ ʨʘʟʣʠʯʥʳ. ɺ 2014 ʛ. ʚ ʧʝʨʠʦʜ ʟʘʢʣʘʜʢʠ ʛʝʥʝʨʘʪʠʚʥʳʭ 
ʦʨʛʘʥʦʚ ɻʊʂ ʩʦʩʪʘʚʠʣ 0,70, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʟʘʩʫʭʠ. 
ʉʨʝʜʥʷʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʣʘʛʦʡ ʦʪʤʝʯʝʥʘ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʝ ï 
ʥʘʯʘʣʦ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ, ɻʊʂ= 1,1, ʜʣʷ ʥʘʣʠʚʘ ʟʝʨʥʘ ʫʩʣʦʚʠʷ 
ʦʧʪʠʤʘʣʴʥʳʝ. ɼʣʷ 2015 ʛ. ʭʘʨʘʢʪʝʨʥʘ ʚʦʜʥʘʷ ʠ ʚʦʟʜʫʰʥʘʷ ʟʘʩʫʭʘ 
ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ, ʜʣʷ 2016 ʛʦʜʘ ʪʘʢʠʝ ʫʩʣʦʚʠʷ 
ʩʣʦʞʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʚʩʭʦʜ-rʚʳʭʦʜ ʚ ʪʨʫʙʢʫ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ- 
ʚʝʜʝʥʳ ʚ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʂʫʟʥʝʮʢʦʡ ʢʦʪʣʦʚʠʥʳ. 
ʇʝʨʩʧʝʢʪʠʚʥʳʡ ʩʦʨʪ ʂʨʝʦʣ ʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʡ ʩʦʨʪ ʂʨʘʩʘʚ- 

ʯʠʢ, ʘ ʪʘʢʞʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ɸʉ-102/15, ɸʉ-52 ʠʤʝʶʪ ʜʦ- 
ʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʫʨʦʞʘʡʥʦʩʪʠ. ʇʦʢʘʟʘʪʝʣʠ ʧʦ ʧʨʦ- 
ʜʫʢʪʠʚʥʦʩʪʠ ʟʝʨʥʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʟʘ 2014-2016 ʛʛ. ʩʦʩʪʘʚʠ- 
ʣʠ ʧʦ ʠʟʫʯʘʝʤʳʤ ʚʘʨʠʘʥʪʘʤ ʜʦ 3,9 ʪ/ʛʘ (ʪʘʙʣ. 2). 
ɾʸʩʪʢʠʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝ- 

ʥʠʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʦʢʘʟʘʣʠ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʚʢʣʘʜ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʚ ʦʙʱʫʶ 
ʠʟʤʝʥʯʠʚʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʩʦʩʪʘʚʠʣ ï 34,3%. ɺʣʠʷʥʠʝ ʫʩʣʦ- 
ʚʠʡ ʛʦʜʘ ʥʘ ɻ ʣʝʤʝʥʪʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʫʨʦʞʘʡʥʦʩʪʴ, ʨʘʟʣʠʯʥʦ, ʜʣʷ 
ʤʘʩʩʳ 1000 ʟʸʨʝʥ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 41,0%, ʢʦʣʠʯʝʩʪʚʘ ʟʸʨʝʥ ʚ 
ʤʝʪʸʣʢʝ ï 5,8%, ʘ ʜʣʷ ʤʘʩʩʳ ʟʝʨʥʘ ʩ ʤʝʪʸʣʢʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʦ- 
ʭʨʘʥʠʚʰʠʭʩʷ ʩʪʝʙʣʝʡ ʢ ʫʙʦʨʢʝ, ʜʘʥʥʦʝ ʚʣʠʷʥʠʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 
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ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʛʝʥʦʪʠʧʘ ʚ ʦʙʱʝʡ ʜʠʩʧʝʨʩʠʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 
ʟʸʨʝʥ ʚ ʤʝʪʸʣʢʝ ï 29,3%, ʤʘʩʩʫ ʟʝʨʥʘ ʩ ʤʝʪʸʣʢʠ ï 40,4%, ʢʦʣʠʯʝʩ- 
ʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢ ʫʙʦʨʢʝ ï 12,5%. 

ʊʘʙʣʠʮʘ 2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ̫ ʨʦʚʦʛʦ ʦʚʩʘ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
 

 
 

ʉʦʨʪ, ʩʝʣʝʢ- 
ʮʠʦʥʥʳʡ, 
ʬʘʢʪʦʨ ɸ 

 
 

ɻʦʜ ʠʩ- 
ʧʳʪʘʥʠʷ, 
ʬʘʢʪʦʨ ɺ 

 
ʂʦʣʠ- 
ʯʝʩʪʚʦ 
ʟʸʨʝʥ ʚ 
ʤʝʪʸʣʢʝ, 
ʰʪ. 

 
 

ʄʘʩʩʘ 
1000 
ʟʝʨʝʥ, ʛ 

 
 

ʄʘʩʩʘ 
ʟʝʨʥʘ ʩ 
ʤʝʪʸʣʢʠ 

ʂʦʣʠ- 
ʯʝʩʪʚʦ 
ʧʨʦʜʫʢ- 
ʪʠʚʥʳʭ 
ʩʪʝʙʣʝʡ 
ʢ ʫʙʦʨʢʝ, 
ʰʪ. 

 
 

ʋʨʦʞʘʡ- 
ʥʦʩʪʴ, 
ʪ/ʛʘ 

ʂʨʝʦʣ 2014 23 40,2 0,9 390 3,5 

2015 42 34,3 1,4 248 3,4 

2016 61 34,6 2,1 216 4,4 

ʩʨʝʜʥʝʝ 42 36,4 1,5 285 3,8 

ʂʨʘʩʘʚʯʠʢ 2014 40 44,4 1,7 222 3,7 

2015 54 34,2 1,8 216 3,7 

2016 64 36,6 2,3 190 4,3 

ʩʨʝʜʥʝʝ 53 38,4 1,9 209 3,9 

ɸʉ-102/15 2015 37 32,3 1,2 320 3,8 

2016 30 36,4 1,0 408 4,0 

ʩʨʝʜʥʝʝ 33 34,4 1,1 364 3,9 

ʂʦʨʠʬʝʡ 2014 31 41,3 1,2 385 4,5 

2015 35 36,2 1,2 226 2,6 

2016 30 36,6 1,0 398 3,9 

ʩʨʝʜʥʝʝ 32 38,0 1,1 336 3,7 

ɸʉ-52 2014 33 44,6 1,4 264 3,6 

2015 37 36,5 1,3 268 3,4 

2016 29 36,7 1,0 490 4,8 

ʩʨʝʜʥʝʝ 33 39,3 1,2 341 3,9 

ʅʉʈ 0,5   

18,7 

 

5,4 

 

0,64 

 

169 

 

0,95 ʌʘʢʪʦʨ ɸ 
ʌʘʢʪʦʨ ɺ 14,5 4,2 0,50 131 0,74 

 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʠ 
ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʦʚʩʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʝ yʩʪʨʫʢʪʫʨʥʳʝ ʧʦ- 
ʢʘʟʘʪʝʣʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ, ʧʦ ʢʦʪʦʨʦʡ ʠʭ ʤʦʞʥʦ 
ʨʘʟʜʝʣʠʪʴ ʥʘ ʛʨʫʧʧʳ. ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʜʚʘ ʩʦʨʪʘ ï ʂʨʝʦʣ 
ʠ ʂʨʘʩʘʚʯʠʢ, ʫ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʤʠ ɻ ʣʝʤʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
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ʷʚʣʷʶʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʟʸʨʝʥ ʚ ʤʝʪʸʣʢʝ, r = 0,81 ʠ ʤʘʩʩʘ ʟʝʨʥʘ ʩ 
ʤʝʪʸʣʢʠ, r = 0,87-0,99. ɺ ʩʚʷʟʠ ʩ ʞʸʩʪʢʠʤʠ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʤʠ ʟʘʩʫ- 
ʭʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʂʫʟʥʝʮʢʦʡ ʢʦʪʣʦʚʠʥʳ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ 
ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʯʘʩʪʥʦʩʪʠ ʷʨʦʚʦʛʦ ʦʚʩʘ, 
ʷʚʣʷʝʪʩʷ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫ- 
ʝʪ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʦʙʦʠʭ ʩʦʨʪʦʚ ʚʣʘʛʦʦʙʝʩ- 
ʧʝʯʝʥʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʥʘʯʘʣʦ ʢʦʣʦʰʝʥʠʷ-ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ ʠʤʝʣʘ 
ʪʝʩʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ, r = 0,99* ʠ ʦʩʥʦʚʥʳʤʠ ʵʣʝ- 
ʤʝʥʪʘʤʠ ʝ yʩʦʩʪʘʚʣʷʶʱʠʤʠ, r = 0,78-0,98 (*  ï ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦ 
ʪʝʢʩʪʫ ʚʳʰʝ ʧʦʨʦʛʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ). 
ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʚʦʰʸʣ ʩʦʨʪ ʂʦʨʠʬʝʡ ʠ ʩʝʣʝʢʮʠʦʥʥʘʷ ʣʠʥʠʷ 

ɸʉ-102/15, ʫ ʢʦʪʦʨʳʭ ʫʨʦʞʘʡʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʩʩʦʡ 1000 
ʟʸʨʝʥ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢ 
ʫʙʦʨʢʝ, ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʦʧʨʝʜʝʣʷʣʠʩʴ ɻʊʂ ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʝ-ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʠ ʧʝʨʠʦʜ 
ʥʘʣʠʚʘ ʟʝʨʥʘ, r = 0,81. 
ɺ ʪʨʝʪʴʶ ʛʨʫʧʧʫ ʚʦʰʣʘ ʩʝʣʝʢʮʠʦʥʥʘʷ ʣʠʥʠʷ ɸʉ-52, ʛʜʝ ʦʩ- 

ʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦ- 
ʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢ ʫʙʦʨʢʝ, r = 0,99, ʢʦʪʦʨʳʡ 
ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ɻʊʂ ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʝ-ʚʦʩ- 
ʢʦʚʘʷ ʩʧʝʣʦʩʪʴ, r = 0,99*. ʕʪʦʪ ʧʝʨʠʦʜ ʦʧʨʝʜʝʣʠʣ ʫʨʦʞʘʡʥʦʩʪʴ 
ʩʝʣʝʢʮʠʦʥʥʦʡ ʣʠʥʠʠ ɸʉ-52, r = 0,99. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 
ʧʦ ʧʠʪʦʤʥʠʢʫ ʢʦʥʢʫʨʩʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʧʦʣʫʯʝʥʘ ʫ ʩʝʣʝʢʮʠʦʥʥʦʡ 
ʣʠʥʠʠ ɸʉ-52 ʚ 2016 ʛ. ï 4,8 ʪ/ʛʘ, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʯʠʩʣʝ ʩʦʭʨʘ- 
ʥʠʚʰʠʭʩʷ ʢ ʫʙʦʨʢʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ï 490 h ʪ./ʤ2. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʛʦ ʦʚʩʘ ʠ 

ʵʣʝʤʝʥʪʳ ʝ yʩʪʨʫʢʪʫʨʳ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʩʣʦʚʠʷʤʠ ʩʨʝ- 
ʜʳ, ʥʦ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʥʦʪʠʧʘ. ʋʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦ- 
ʚʦʛʦ ʦʚʩʘ ʠ ʝ yʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ 
ʩ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʝ-ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʜʫʱʠʝ ʣɻʝʤʝʥʪʳ ʫʨʦʞʘʡʥʦʩʪʠ ʫ ʠʟʫʯʘʝʤʳʭ 
ʛʝʥʦʪʠʧʦʚ ʠʤʝʶʪ ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ. 
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ʋɼʂ 633.16.631.524.84 

ɸ.ʆ. ʃʦʛʠʥʦʚʘ,ʆ.ɸ.ʀʩʘʯʢʦʚʘ 

ʂʝʤʝʨʦʚʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ 
ʭʦʟʷʡʩʪʚʘ ï ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪ- 
ʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥ- 
ʪʨʘ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʛ. ʂʝʤʝʨʦʚʦ 

 

ɺʃʀʗʅʀɽ    ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʀ 
ɺɽɻɽʊɸʎʀʆʅʅʆɻʆ ʇɽʈʀʆɼɸ 

ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ɻʆʃʆɿɽʈʅʆɻʆ ʗʏʄɽʅʗ 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʛʦʣʦ- 
ʟʝʨʥʦʛʦ ʷʯʤʝʥʷ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ɺʀʈ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 
ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ. ʇʦʢʘʟʘ- 
ʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʘʥʥʠʭ ʩʦʨʪʦʚ ʧʨʠ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʚʝʛʝ- 
ʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʠ ʩʨʝʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʚʣʘʛʦ- 
ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʚʝʛʝʪʘʮʠʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʣʦʟʝʨʥʳʡ ʷʯʤʝʥʴ, ʚʝʛʝʪʘʮʠʷ, ʫʨʦʞʘʡ- 

ʥʦʩʪʴ, ʩʦʨʪ 
 

ɺ ʩʝʣʝʢʮʠʠ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘ- 
ʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʢʘʞʜʦʡ 
ʟʦʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʝʛʦ ʨʘʟʣʠʯʥʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ ʧʨʠ- 
ʩʫʱʠ ʩʚʦʠ, ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʥʝʛʦ ʩʦʯʝʪʘʥʠʷ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘ- 
ʪʠʯʝʩʢʠʭ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʢʘ ʠʭ ʠʟʤʝʥʝʥʠʡ 
ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠ ʚ ʦʪʜʝʣʴʥʳʝ ʩʝ- 
ʟʦʥʥʳʝ ʦʪʨʝʟʢʠ [1]. ɼʣʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʛʦʣʦʟʝʨʥʦʛʦ 
ʷʯʤʝʥʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʨʪʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʝʪʝʦʨʦ- 
ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʦʜʘ. 
ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥ- 

ʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚ 2014-2015 ʛʛ. ʙʳʣ 
ʠʟʫʯʝʥ 31 ʦʙʨʘʟʝʮ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʷ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ɺʀʈ 
ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʨʪʦʤ ʆʤʩʢʠʡ ʛʦʣʦʟʝʨʥʳʡ 1. ʂʦʣ- 
ʣʝʢʮʠʦʥʥʳʡ ʧʠʪʦʤʥʠʢ ʚʳʩʝʚʘʣʩʷ ʥʘ ʧʣʦʱʘʜʠ 1 ʤ2 ʚ ʦʜʥʦʢʨʘʪʥʦʡ 
ʧʦʚʪʦʨʥʦʩʪʠ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 500 ʰʪ./ʤ2 ʚʩʭʦʞʠʭ ʟʝʨʝʥ, ʨʘʟʤʝ- 
ʱʝʥʠʝ ʜʝʣʷʥʦʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ. ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʯʠʩʪʦʤʫ 
ʧʘʨʫ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ (ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ʜʝʢʘʜʳ ʤʘʷ). ʇʦʩʝʚ ʠ 
ʫʙʦʨʢʘ ʧʠʪʦʤʥʠʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚʨʫʯʥʫʶ. 
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ʋʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ 
ʫʢʘʟʘʥʠʷʤ ʧʦ ʠʟʫʯʝʥʠʶ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ʷʯʤʝʥʷ ʠ ʦʚʩʘ [2], 
ʤʝʪʦʜʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ- 
ʥʳʭ ʢʫʣʴʪʫʨ [3], ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ ʉʕɺ ʨʦʜʘ 
Hordeum L. [4]. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ [5] ʩ ʧʦʤʦʱʴʶ 
ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ çSNEDEKORè [6]. 
ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ 2014 ʛʦʜʘ 

ʙʳʣʠ ʥʝʪʠʧʠʯʥʳʤʠ ʜʣʷ ʂʝʤʝʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ʇʝʨʠʦʜ ʚʩʭʦʜʳ- 
ʢʫʱʝʥʠʝ (II , III  ʜʝʢʘʜʳ ʤʘʷ, I ʜʝʢʘʜʘ ʠʶʥʷ) ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʧʦʥʠ- 
ʞʝʥʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜ- 
ʢʦʚ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ ʨʘʩʪʝʥʠʡ. ɺʪʦʨʘʷ, ʪʨʝ- 
ʪʴʷ ʜʝʢʘʜʳ ʠʶʥʷ, ʧʝʨʚʘʷ ʜʝʢʘʜʘ ʠʶʣʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʠʟʢʦʡ 
ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ (ɻʊʂ = 0,5, 0,1 ʠ 0,2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 
ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 2015 ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝ- 

ʜʦʩʪʘʪʦʯʥʦʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ (ɻʊʂ = 1,0 ʟʘ ʤʘʡ-ʘʚʛʫʩʪ). 
ʆʩʦʙʝʥʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ ʛʦʣʦʟʝʨʥʦʛʦ ̫ ʯʤʝʥʷ ʙʳʣʠ II  ʠ III  
ʜʝʢʘʜʳ ʠʶʥʷ (ɻʊʂ = 0,2-0,5). ɸʪʤʦʩʬʝʨʥʘʷ ʠ ʧʦʯʚʝʥʥʘʷ ʟʘʩʫʭʘ 
ʧʨʠʚʝʣʠ ʢ ʪʦʨʤʦʞʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝ- 
ʥʠʡ. ɿʘʩʫʰʣʠʚʳʝ ʫʩʣʦʚʠʷ I ʠ II  ʜʝʢʘʜʳ ʠʶʣʷ (ɻʊʂ = 0,1-0,8) ʩʧʦ- 
ʩʦʙʩʪʚʦʚʘʣʠ ʩʥʠʞʝʥʠʶ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ ʠ ʢʨʫʧʥʦʩʪʠ ʟʝʨʥʘ. 
ʀʟʫʯʘʝʤʳʝ ʦʙʨʘʟʮʳ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʟ- 

ʣʠʯʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ  ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ  ʧʝʨʠʦʜʘ. ɺ ʟʘʚʠʩʠ- 
ʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʚ 

2014 ʛʦʜʫ ʦʪ 73 ʜʦ 103 ʜʥʝʡ, ʚ 2015 ʛʦʜʫ ï ʦʪ 62 ʜʦ 85 ʜʥʝʡ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ɺʘʨʴʠʨʦʚʘʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 
ʧʝʨʠʦʜʘ ʛʦʣʦʟʝʨʥʦʛʦ ̫ ʯʤʝʥʷ (2014-2015 ʛʛ.) 

 

 
ɻʦʜ 

 
ʇʨʠʟʥʘʢ 

ʌʘʟʳ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʚʩʭʦʜʳ-ʢʦ- 
ʣʦʰʝʥʠʝ 

ʢʦʣʦʰʝʥʠʝ- 
ʩʦʟʨʝʚʘʥʠʝ 

ʚʩʭʦʜʳ-ʩʦ- 
ʟʨʝʚʘʥʠʝ 

2014 
ʈʘʟʤʘʭ ʚʘʨʴʠʨʦʚʘʥʠʷ, ʜʥʝʡ 38-46 35-63 73-103 

ʉʨʝʜʥʝʝ, ʜʥʝʡ 42 47 89 

2015 
ʈʘʟʤʘʭ ʚʘʨʴʠʨʦʚʘʥʠʷ, ʜʥʝʡ 29-52 31-51 62-85 

ʉʨʝʜʥʝʝ, ʜʥʝʡ 35 37 72 
 

ɺ ʩʚʷʟʠ ʩʦ ʩʣʦʞʠʚʰʠʤʠʩʷ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚ 2015 ʛʦʜʫ 
ʦʪʤʝʯʝʥʦ ʩʦʢʨʘʱʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ  ʩʦʨʪʦʚ  ʥʘ  11- 
18 ʜʥʝʡ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝ- 
ʨʠʦʜʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʜʣʠʥʦʡ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ. 
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ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝ- 
ʥʠ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘ ʩʯʝʪ ʧʝʨʠʦʜʘ ʢʦʣʦʰʝʥʠʝ-ʩʦʟʨʝʚʘʥʠʝ (r = 0,78- 
0,96 ʧʨʠ R = 0,35), ʦʩʦʙʝʥʥʦ ʚ 2014 ʛʦʜʫ ʩ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 
ʚʦʟʜʫʭʘ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʚ ʵʪʦʪ ʧʝʨʠʦʜ. 
ʅʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʪʘʢʞʝ ʦʢʘʟʳ- 

ʚʘʝʪ ʚʣʠʷʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʚʩʭʦʜʳ-ʢʦʣʦʰʝʥʠʝ (r = 
0,56-0,68 ʧʨʠ R = 0,35). ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʵʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ 2015 
ʛʦʜʫ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 
ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʚ ʤʘʝ-ʠʶʥʝ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʦʢʨʘʱʝʥʠʶ ʤʝʞ- 
ʬʘʟʥʦʛʦ ʧʝʨʠʦʜʘ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥ- 

ʥʦʛʦ ʧʝʨʠʦʜʘ, ʦʙʨʘʟʮʳ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʪʨʝʤ ʛʨʫʧʧʘʤ ʩʧʝ- 
ʣʦʩʪʠ: ʨʘʥʥʠʝ, ʩ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ 61-70 ʜʥʝʡ (2 ʦʙʨʘʟʮʘ); ʩʨʝʜ- 
ʥʝʩʧʝʣʳʝ, ʩ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ 71-80 ʜʥʝʡ (13 ʦʙʨʘʟʮʦʚ); ʩʨʝʜʥʝ- 
ʧʦʟʜʥʠʝ, ʩ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ 81-90 ʜʥʝʡ (16 ʦʙʨʘʟʮʦʚ). 
ʆʪʤʝʯʝʥʦ ʚʣʠʷʥʠʝ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʥʘ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ 

ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʷ. 
ɺ 2014 ʛʦʜʫ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʷ 

ʩʦʩʪʘʚʠʣʘ 320 ʛ/ʤ2, ʚ 2015 ʛʦʜʫ ï 244 ʛ/ʤ2. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ 
ʫʨʦʞʘʡʥʦʩʪʴ ʠʟʤʝʥʷʣʘʩʴ ʦʪ ʦʯʝʥʴ ʥʠʟʢʦʛʦ (85 ʛ/ʤ2) ʜʦ ʚʳʩʦʢʦʛʦ 
(405 ʛ/ʤ2) ʟʥʘʯʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʛʦʣʦʟʝʨ- 
ʥʦʛʦ ʷʯʤʝʥʷ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝ- 
ʧʝʥʠ ʟʘ ʩʯʝʪ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ (r = 0,35-0,53 ʧʨʠ R = 0,35) 
ʠ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ (r = 0,34-0,47 ʧʨʠ R = 0,35). 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʷ 

ʢʦʣʝʙʣʝʪʩʷ ʢʘʢ ʧʦ ʛʦʜʘʤ, ʪʘʢ ʠ ʧʦ ʛʨʫʧʧʘʤ ʩʧʝʣʦʩʪʠ. ɼʣʷ ʨʘʥʥʠʭ 
ʦʙʨʘʟʮʦʚ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʛʦʜʦʤ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʳʣ 
2014 ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚ ʤʘʝ-ʠʶʥʝ 
(352 ʛ/ʤ2). ɹʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʫ ʩʨʝʜʥʝʩʧʝʣʳʭ ʢʦʣʣʝʢʮʠʦʥʥʳʭ 
ʦʙʨʘʟʮʦʚ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 2015 ʛʦʜʫ (292 ʛ/ʤ2), 
ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʣʫʯʰʝʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʚ ʠʶʣʝ. 
ʉʨʝʜʥʝʧʦʟʜʥʠʝ ʩʦʨʪʘ ʢʘʢ ʚ 2014, ʪʘʢ ʠ ʚ 2015 ʛʦʜʘʭ ʠʤʝʣʠ ʫʨʦ- 
ʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ ʥʠʞʝ, ʯʝʤ ʦʙʨʘʟʮʳ ʜʨʫʛʠʭ ʛʨʫʧʧ 
ʩʧʝʣʦʩʪʠ (ʨʠʩ. 1). 
ɸʥʘʣʠʟ ʢʦʣʣʝʢʮʠʠ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʷ ʧʦ ʛʦʜʘʤ ʠʟʫʯʝʥʠʷ ʠ 

ʛʨʫʧʧʘʤ ʩʧʝʣʦʩʪʠ, ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʦʙʨʘʟʮʳ ʩʨʝʜʥʝʩʧʝʣʦʡ 
ʛʨʫʧʧʳ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʟʝʨʥʘ ʩ 1 ʤ2, ʧʨʝʚʳʰʘʶʱʠʝ 
ʩʪʘʥʜʘʨʪ ʥʘ 6-11% ʧʨʠ ʅʉʈ = 21,6: ʅ-10 (ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣ.) ï 387 
ʛ/ʤ2, Irbe (PR-3528) (ʃʘʪʚʠʷ) ï 405 ʛ/ʤ2, ɸʭiʣʣʝʩ (ʋʢʨʘʠʥʘ) ï 405 ʛ/ 
ʤ2. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ʆʤʩʢʠʡ ʛʦʣʦʟʝʨʥʳʡ 
1 ʩʦʩʪʘʚʠʣʘ 365 ʛ/ʤ2. 
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ʈʠʩ. 1. ʋʨʦʞʘʡʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʛʦʣʦʟʝʨʥʦʛʦ ̫ ʯʤʝʥʷ 
ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ (2014-2015 ʛʛ.) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʛʦʣʦʟʝʨ- 
ʥʦʛʦ ʷʯʤʝʥʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 
ʧʝʨʠʦʜʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ. ɺ ʛʦʜʳ ʩ 
ʜʦʩʪʘʪʦʯʥʦʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʚʝʛʝʪʘ- 
ʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʤʝʣʠ ʩʦʨʪʘ ʨʘʥʥʝʡ ʛʨʫʧʧʳ ʩʧʝʣʦʩʪʠ. ɹʦʣʴ- 
ʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʨʝʜʥʝʩʧʝʣʳʭ ʦʙʨʘʟʮʦʚ ʛʦʣʦʟʝʨʥʦʛʦ ʷʯʤʝʥʷ 
ʦʪʤʝʯʘʣʘʩʴ ʧʨʠ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʧʝʨʠʦʜʘ ʚʩʭʦʜʳ-ʢʦʣʦʰʝ- 
ʥʠʝ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʢʦʣʦʰʝʥʠʝ- 
ʩʦʟʨʝʚʘʥʠʝ. 
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ʋɼʂ 632.939.07  
ʆ.ʉ. ʃʫʛʦʚʩʢʘʷ, ʊ.ɸ. ɻʫʨʦʚʘ 

ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ 
ʈɸʅ, ʨ.ʧ. ʂʨʘʩʥʦʦʙʩʢ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʷ 

 

ʈɽɸʂʎʀʗ ʉʆʈʊʆɺ ʄʗɻʂʆʁ ʗʈʆɺʆʁ 
ʇʐɽʅʀʎʓ ʅɸ ʉʆɺʆʂʋʇʅʆɽ ɼɽʁʉʊɺʀɽ 
ʆɹʓʂʅʆɺɽʅʅʆʁ ʂʆʈʅɽɺʆʁ ɻʅʀʃʀ 

ʀ ʍʃʆʈʀɼʅʆɻʆ ɿɸʉʆʃɽʅʀʗ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʦʧʳʪʘʭ ʠʩʩʣʝʜʦ- 
ʚʘʥʘ ʨʝʘʢʮʠʷ 7 ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ ʩʦʚʦʢʫʧʥʦʝ 
ʜʝʡʩʪʚʠʝ ʭʣʦʨʠʜʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʠ ʚʦʟʙʫʜʠʪʝʣʷ ʦʙʳʢʥʦʚʝʥʥʦʡ 
ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʟʣʘʢʦʚ Bipolaris sorokiniana Shoem. ʋʩʪʘʥʦʚʣʝ- 
ʥʦ ʥʝʦʜʥʦʟʥʘʯʥʦʝ ʚʣʠʷʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩʦʨʦʚ ʥʘ 
ʨʦʩʪʦʚʳʝ ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʨʦʩʪʢʦʚ: ʦʪ ʫʩʠʣʝʥʠʷ 
ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʜʦ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ 
ʩʪʨʝʩʩʦʨʦʚ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʷʛʢʘʷ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʢʦʨʥʝʚʘʷ ʛʥʠʣʴ, 

ʭʣʦʨʠʜʥʦʝ ʟʘʩʦʣʝʥʠʝ, ɻ ʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ, ʜʣʠʥʘ ʧʨʦʨʦʩʪʢʘ. 
 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 
ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʝʩʩʦʚʳʭ 
ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʟʘʩʫʭʘ, ʟʘʩʦʣʝʥʠʝ, ʙʦʣʝʟʥʠ, ʧʝʩʪʠʮʠʜʳ ʠ 
ʜʨʫʛʠʭ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʚʦʟʜʝʣʳʚʘʝʤʫʶ ʢʫʣʴʪʫʨʫ 
[1]. ʇʨʦʙʣʝʤʘ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʦʜʥʘ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 
ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. ʇʣʦʱʘʜʠ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʝʣʴ ʠʤʝʶʪ ʪʝʥʜʝʥ- 
ʮʠ ʁʢ ʧʦʩʪʦʷʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʠʟ-ʟʘ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ, ʯʪʦ 
ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʦʩʦʙʝʥʥʦ ʚ 
ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ [2]. ɹʦʣʴʰʠʥʩʪʚʦ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʦʨʪʦʚ 
ʤʷʛʢʦʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʨʘʟʣʠʯʥʳʤ ʛʨʠʙʥʳʤ 
ʙʦʣʝʟʥʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢ ʦʙʳʢʥʦʚʝʥʥʦʡ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʟʣʘʢʦʚ. 
ɺʦʟʙʫʜʠʪʝʣʴ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʛʨʠʙ Bipolaris 
sorokiniana Shoem. ɼʘʥʥʳʡ ʬʠʪʦʧʘʪʦʛʝʥ ʟʘʩʝʣʷʝʪ 70ï75% ʧʘʭʦʪ- 
ʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [3]. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʩʥʠʞʝ- 
ʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʤʧʣʝʢʩʘ ʩʪʨʝʩʩʦʨʦʚ ʥʘ ʩʦʨʪʘ 
ʤʷʛʢʦʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʷʚʣʷʝʪʩʷ ʚʳʚʝʜʝʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ. 
ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʘ ʩʪʨʝʩʩʦʨʦʚ ʥʘ ʨʦʩʪ ʠ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʨʪʦʚ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʠ ʘʢʪʫ- 
ʘʣʴʥʳʤʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ. 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʜʝʡʩʪʚʠʷ 
ʢʦʥʠʜʠʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʠʟʦʣʷʪʦʚ ʚʦʟʙʫʜʠʪʝʣʷ ʦʙʳʢʥʦʚʝʥʥʦʡ 
ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʠ ʭʣʦʨʠʜʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʥʘ ʨʦʩʪ ʠ ʩʦʩʪʦʷʥʠʝ ʢʣʝ- 
ʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʧʨʦʨʦʩʪʢʦʚ ʩʦʨʪʦʚ ʤʷʛʢʦʡ ̫ ʨʦʚʦʡ ʧʰʝʥʠʮʳ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʉʠʙʠʨʩʢʦʤ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʦʤ 

ʠʥʩʪʠʪʫʪʝ ʉʌʅʎɸ ʈɸʅ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʦʧʳʪ ʟʘ- 
ʢʣʘʜʳʚʘʣʠ ʚ 4-ʭ ʚʘʨʠʘʥʪʘʭ, ʢʦʤʙʠʥʠʨʫʷ 2 ʩʪʨʝʩʩʦʨʘ ʧʨʠ ʠʭ ʦʜ- 
ʥʦʚʨʝʤʝʥʥʦʤ ʜʝʡʩʪʚʠʠ. ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʩʝʤʷʥ ʧʨʦʚʦʜʠʣʠ ʚ ʬʘʟʝ 
ʧʨʦʨʘʩʪʘʥʠʷ (ʥʘ ʪʨʝʪʴʠ ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ) ʢʦʥʠʜʠʘʣʴʥʦʡ 
ʩʫʩʧʝʥʟʠʝʡ ʠʟʦʣʷʪʦʚ B.sorokiniana, ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʥʘ 0,1%- 
ʥʦʤ ʚʦʜʥʦʤ ʘʛʘʨʝ (5000 ʢʦʥʠʜʠʡ ʥʘ ʟʝʨʥʦ). ɺ ʢʘʯʝʩʪʚʝ ʩʦʣʝʚʦʛʦ 
ʩʪʨʝʩʩʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 1,3% ʨʘʩʪʚʦʨ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ. ʈʘʩʪʝʥʠʷ 
ʚʳʨʘʱʠʚʘʣʠ ʚ ʢʣʠʤʦʢʘʤʝʨʝ çɹʠʦʪʨʦʥ-4è ʚ ʨʫʣʦʥʥʦʡ ʢʫʣʴʪʫʨʝ 
ʧʨʠ ʦʩʚʝʱʝʥʥʦʩʪʠ 10 000 ʣʢ, ʪʝʤʧʝʨʘʪʫʨʝ 22̒ ʉ ʠ ʚʣʘʞʥʦʩʪʠ 
60%. ʋ 10-ʩʫʪʦʯʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʫʯʠʪʳʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ï 
ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʥʘʜʟʝʤʥʦʡ ʠ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʝʡ ʧʨʦʨʦʩʪʢʦʚ 
ʧʦ ʤʝʪʦʜʠʢʝ ɻ.ɺ. ʋʜʦʚʝʥʢʦ [4]. ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙ- 
ʨʘʥ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʫʜʝʣʴʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ (ʋʕʇ) ʚʦʜʥʳʭ 
ʚʳʪʷʞʝʢ ʣʠʩʪʴʝʚ ʧʨʦʨʦʩʪʢʦʚ [3, 5]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦ- 
ʚʘʣʩʷ ʢʦʤʧʴʶʪʝʨʥʳʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʥʜʫʢʪʦʤʝʪʨ ʂʃ-ʉ-ʂ (ʆɸʆ 
çʉʠʙʧʨʦʤʧʨʠʙʦʨ-ɸʥʘʣʠʪè, ʛ. ɹʘʨʥʘʫʣ) ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝ- 
ʯʝʥʠʝʤ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʟʘʧʠʩʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 
ʚ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʩ ʧʘʢʝʪʦʤ ʧʨʦʛʨʘʤʤ Microsoft Offi - 
ʩʝ 2003/2010 (Excel, Word, Access). ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʦʚ 4-6-ʪʠ 
ʢʨʘʪʥʘʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳ- 
ʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Statistica 6,0. ʆʰʠʙʢʘ ʩʨʝʜʥʝʛʦ ʥʝ 
ʧʨʝʚʳʰʘʣʘ 5%. 
ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʩʝʤʷʥ ʢʦʥʠʜʠʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʝʡ ʠʟʦʣʷʪʦʚ 

B.sorokiniana ʧʨʠʚʝʣʦ ʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʣʠʩ- 
ʪʴʝʚ, ɻ ʪʦ ʧʨʦʷʚʠʣʦʩʴ ʚ ʜʦʩʪʦʚʝʨʥʦʤ ʧʦʚʳʰʝʥʠʠ ʋʕʇ ʧʨʦʨʦʩʪʢʦʚ 
ʩʦʨʪʦʚ ʅʦʚʦʩʠʙʠʨʩʢʘʷ 18 ʥʘ 34,9% ʠ ʇʘʤʷʪʠ ɺʘʚʝʥʢʦʚʘ ʥʘ 69,2% 
(ʨʠʩ.1). ʋ ʩʦʨʪʦʚ ʅʦʚʦʩʠʙʠʨʩʢʘʷ 29, ʆʤʩʢʘʷ 18, ʆʤʩʢʘʷ 15 ʋʕʇ 
ʠʟʤʝʥʷʣʘʩʴ ʥʝʜʦʩʪʦʚʝʨʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʯʪʦ ʩʚʠʜʝ- 
ʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʭʨʘʥʝʥʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʣʠʩ- 
ʪʴʝʚ ʧʨʦʨʦʩʪʢʦʚ ʜʘʥʥʳʭ ʩʦʨʪʦʚ ʧʨʠ ʜʝʡʩʪʚʠʠ ʧʘʪʦʛʝʥʘ. ʋ ʩʦʨʪʘ 
ʉʚʝʪʣʘʥʢʘ, ʥʘʦʙʦʨʦʪ, ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʋʕʇ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
ɺ ʚʘʨʠʘʥʪʝ ʩ ʟʘʩʦʣʝʥʠʝʤ ʚʳʷʚʣʝʥʦ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʋʕʇ ʫ 

ʚʩʝʭ ʩʦʨʪʦʚ ʦʪ 2,7 ʨʘʟʘ (ʩʦʨʪ ʆʤʩʢʘʷ 18) ʜʦ 13,8 ʨʘʟ (ʩʦʨʪ ʉʚʝʪ- 
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ʣʘʥʢʘ). ʍʣʦʨʠʜʥʦʝ ʟʘʩʦʣʝʥʠʝ ʦʢʘʟʳʚʘʣʦ ʩʠʣʴʥʦʝ ʜʝʩʪʨʫʢʪʠʚʥʦʝ 
ʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʯʪʦ ʦʪʨʘʞʘʣʦʩʴ ʠ ʥʘ 
ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʘʭ. 

 

 

ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʘ ʩʪʨʝʩʩʦʨʦʚ ʥʘ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ 
ʧʨʦʨʦʩʪʢʦʚ ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ (ʋʕʇ, ʧʨʦʮʝʥʪ ʦʪ ʢʦʥʪʨʦʣʷ) 
ʉʦʨʪʘ:1 ï ʅʦʚʦʩʠʙʠʨʩʢʘʷ 18; 2 ï ʅʦʚʦʩʠʙʠʨʩʢʘʷ 15; 3 ï ʆʤʩʢʘʷ 18; 4 ï ʅʦʚʦ- 
ʩʠʙʠʨʩʢʘʷ 29; 5 ï ʇʘʤʷʪʠ ɺʘʚʝʥʢʦʚʘ; 6 ï ʅʦʚʦʩʠʙʠʨʩʢʘʷ 44; 7 ïʉʚʝʪʣʘʥʢʘ 

ʉʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʜʚʫʭ ʩʪʨʝʩʩʦʨʦʚ ʪʘʢʞʝ ʧʦʚʳʩʠʣʦ ʋʕʇ ʫ 
ʚʩʝʭ ʩʦʨʪʦʚ ʦʪ 2,9 ʨʘʟ (ʩʦʨʪ ʆʤʩʢʘʷ 18) ʜʦ 21 ʨʘʟʘ (ʩʦʨʪ ʅʦʚʦʩʠ- 
ʙʠʨʩʢʘʷ 44) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʚʘʨʠʘʥʪʦʚ ʟʘʩʦʣʝʥʠʷ ʠ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʩʪʨʝʩʩʦʨʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʋʕʇ ʚʦ ʚʪʦʨʦʤ 
ʚʘʨʠʘʥʪʝ ʫ ʩʦʨʪʦʚ ʅʦʚʦʩʠʙʠʨʩʢʘʷ 29 ʚ 3 ʨʘʟʘ, ʇʘʤʷʪʠ ɺʘʚʝʥʢʦ- 
ʚʘ ï 3,3 ʨʘʟʘ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 44 ï 5,1 ʨʘʟ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʦʙ ʫʩʠʣʝʥʠʠ ʚʣʠʷʥʠʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʦʨʦʚ. ʋ ʩʦʨʪʦʚ 
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 15, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 18 ʠ ʉʚʝʪʣʘʥʢʘ ʥʘʙʣʶʜʘʣʘʩʴ 
ʦʙʨʘʪʥʘʷ ʨʝʘʢʮʠʷ ï ʫʤʝʥʴʰʝʥʠʝ ʋʕʇ ʥʘ 1,2; 1,4 ʠ 1,4 ʨʘʟʘ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ ʟʘʩʦʣʝʥʠʝ. ʋ ʩʦʨʪʘ ʆʤʩʢʘʷ 18 ʜʦʩʪʦʚʝʨ- 
ʥʳʭ ʠʟʤʝʥʝʥʠʡ ʋʕʇ ʥʝ ʚʳʷʚʣʝʥʦ 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʩʪʨʝʩʩʦʨʦʚ ʥʘ ʨʦʩʪ ʧʨʦʨʦʩʪʢʦʚ, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʩʝʤʷʥ ʧʨʠʚʝʣʦ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ 
ʧʦʜʘʚʣʝʥʠʶ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ ʫ ʩʦʨʪʦʚ ʉʚʝʪʣʘʥʢʘ, ʅʦʚʦʩʠʙʠʨʩ- 
ʢʘʷ 15, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 18 ʥʘ 16,2ï24% (ʨʠʩ.2). ʋ ʩʦʨʪʦʚ ʆʤʩʢʘʷ 
18, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 29, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 44, ʇʘʤʷʪʠ ɺʘʚʝʥʢʦʚʘ ʜʦ- 
ʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
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ʍʣʦʨʠʜʥʦʝ ʟʘʩʦʣʝʥʠʝ ʚʳʟʳʚʘʣʦ ʥʘʠʙʦʣʴʰʝʝ ʧʦʜʘʚʣʝʥʠʝ ʨʦʩ- 
ʪʘ ʧʨʦʨʦʩʪʢʦʚ ʫ ʩʦʨʪʦʚ ʉʚʝʪʣʘʥʢʘ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 15, ʅʦʚʦʩʠ- 
ʙʠʨʩʢʘʷ 18 ʥʘ 11,2%, 16,4% ʠ 27,8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʪʘʢʞʝ 
ʦʪʨʘʞʘʣʦʩʴ ʠ ʥʘ ʩʦʩʪʦʷʥʠʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ. ʉʦʨʪʘ ʆʤʩʢʘʷ 
18, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 29, ʇʘʤʷʪʠ ɺʘʚʝʥʢʦʚʘ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 44 ʧʦ- 
ʢʘʟʘʣʠ ʥʝʜʦʩʪʦʚʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥʳ ʧʨʦʨʦʩʪʢʦʚ. 
ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ ʟʘʩʦʣʝʥʠʷ ʠ B.sorokiniana ʚ ʦʩʥʦʚ- 

ʥʦʤ ʥʘʙʣʶʜʘʣʦʩʴ ʠʥʛʠʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʧʨʦʨʦʩʪʢʦʚ 
ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʨʪʦʚ (ʦʪ 15,1 % ʫ ʩʦʨʪʘ ʆʤʩʢʘʷ 18 ʜʦ 
41,9 % ʫ ʩʦʨʪʘ ʅʦʚʦʩʠʙʠʨʩʢʘʷ 18), ʢʨʦʤʝ ʩʦʨʪʘ ʉʚʝʪʣʘʥʢʘ (ʥʝ- 
ʜʦʩʪʦʚʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥʳ ʧʨʦʨʦʩʪʢʦʚ ʥʘ 8,3 %). 

 

 

ʈʠʩ. 2. ɺʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʘ ʩʪʨʝʩʩʦʨʦʚ ʥʘ ʨʦʩʪ ʧʨʦʨʦʩʪʢʦʚ ʩʦʨʪʦʚ 
ʤʷʛʢʦʡ ̫ ʨʦʚʦʡ ʧʰʝʥʠʮʳ (ʜʣʠʥʘ ʧʨʦʨʦʩʪʢʘ, ʧʨʦʮʝʥʪ ʦʪ ʢʦʥʪʨʦʣʷ) 

ʉʦʨʪʘ:1 ï ʅʦʚʦʩʠʙʠʨʩʢʘʷ 18; 2 ï ʅʦʚʦʩʠʙʠʨʩʢʘʷ 15; 3 ï ʆʤʩʢʘʷ 18; 4 ï ʅʦʚʦ- 
ʩʠʙʠʨʩʢʘʷ 29; 5 ï ʇʘʤʷʪʠ ɺʘʚʝʥʢʦʚʘ; 6 ï ʅʦʚʦʩʠʙʠʨʩʢʘʷ 44; 7 ï ʉʚʝʪʣʘʥʢʘ 

 

ʋʩʪʘʥʦʚʣʝʥʦ ʩʦʚʧʘʜʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʡ ʨʦʩʪʦʚʭr ʨʝʘʢʮʠʡ 
ʠ ʋʕʇ. ʋ ʩʦʨʪʦʚ ʅʦʚʦʩʠʙʠʨʩʢʘʷ 29, ʇʘʤʷʪʠ ɺʘʚʝʥʢʦʚʘ, ʅʦʚʦ- 
ʩʠʙʠʨʩʢʘʷ 44 ï ʫʚʝʣʠʯʝʥʠʝ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ ʠ ʧʦ- 
ʚʳʰʝʥʠʝ ʋʕʇ. ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʨʝʩ- 
ʩʦʨʦʚ ï ʜʝʡʩʪʚʠʝ ʦʜʥʦʛʦ ʩʪʨʝʩʩʦʨʘ ʫʩʠʣʠʚʘʝʪ ʚʣʠʷʥʠʝ ʜʨʫʛʦʛʦ 
ʩʪʨʝʩʩʦʨʘ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ. 
ʋ ʩʦʨʪʘ ʉʚʝʪʣʘʥʢʘ ʥʘʙʣʜʁʘʣʦʩ ɹʫʤʝʥʴʰʝʥʠʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʨʦʩ- 

ʪʘ ʠ ʧʦʥʠʞʝʥʠʝ ʋʕʇ, ʫ ʩʦʨʪʘ ʆʤʩʢʘʷ 18 ï ʥʝʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ 
ʦʙʝʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʩʪʨʝʩʩʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʚʣʠʷʥʠʝ ʦʜʥʦʛʦ 
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ʩʪʨʝʩʩʦʨʘ ʘʢʪʠʚʠʟʠʨʫʝʪ ʟʘʱʠʪʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ 
ʨʘʩʪʝʥʠʷ ʠ ʧʦʚʳʰʘʝʪ ʘʜʘʧʪʠʚʥʦʩʪʴ ʩʦʨʪʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʜʨʫʛʦʛʦ 
ʩʪʨʝʩʩʦʨʘ. 
ʉʦʨʪʘ ʅʦʚʦʩʠʙʠʨʩʢʘʷ 15 ʠ ʅʦʚʦʩʠʙʠʨʩʢʘʷ 18 ʦʪʚʝʪʠʣʠ ʩʪʘʙʠʣʠ- 

ʟʘʮʠʝʡ (ʫʤʝʥʴʰʝʥʠʝ ʋʕʇ) ʩʦʩʪʦ̫ ʥʠʷ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʧʨʠ ʟʥʘ- 
ʯʠʪʝʣʴʥʦʤ ʠʥʛʠʙʠʨʦʚʘʥʠʠ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ ï ʜʦ 42%. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʚʦʨʷʪ ʦ ʥʝʦʜʥʦʟʥʘʯ- 

ʥʦʩʪʠ ʩʦʨʪʦʚʳʭ ʨʝʘʢʮʠʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩ- 
ʪʚʠʠ ʭʣʦʨʠʜʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʠ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʧʘʪʦʛʝʥʦʤ: ʦʪ 
ʫʩʠʣʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʝʡʩʪʚʠʷ ʦʜʥʦʛʦ 
ʩʪʨʝʩʩʦʨʘ ʜʦ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʩʪʨʝʩʩʦʨʦʚ. 
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Abstract. Using laboratory greenhouse trial we examined the 
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impact of chloride salinization  and  the  agent  of  common  root 
rot Bipolaris sorokiniana Shoem. It was found that the effect of 
this aggregate impact of these two stress factors on growth and 
biophysical measures is mixed: from reinforcement of negative effect 
to compensation of negative effect of the stress factors. 

Key words: soft spring wheat, root rot, chloride salinization, 
conductivity, rootlet growth. 

 

Lugovskaya Olga Sergeevna 
junior researcher,Siberian 
Federal Scientific Centre of Agro-Biotechnologies 
of the Russian Academy of Sciences, 
Krasnoobsk of Novosibirsk Region, 
630501, phone: 8 (383) 348-58-91, 
e-mail:olga2010lug@mail.ru 
Gurova Tamara Alekseevna 
candidate of agricultural sciences, 
Siberian Federal Scientific Centre of Agro-Biotechnologies 
of the Russian Academy of Sciences, head of laboratori Researcher, 
Krasnoobsk of Novosibirsk Region, 
630501, phone: 8 (383) 348-39-74, 
e-mail: guro-tamara@yandex.ru 

mailto:olga2010lug@mail.ru
mailto:guro-tamara@yandex.ru
mailto:guro-tamara@yandex.ru


61  

ʋɼʂ 636.034  
ɸ.ɺ. ʄʠʪʘʩʦʚ, ʉ.ɺ. ʄʦʰʢʠʥʘ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 
ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ɺ. ʇʘʨʘʭʠʥʘè, ʛ. ʆʨʸʣ. 

 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 
ʇʆʃʀʕʅɿʀʄʅʆɻʆ ʇʈɽʇɸʈɸʊɸ çɸɺʀɿʀʄè 
ɺ ʂʆʈʄʃɽʅʀʀ ʂʋʈ ʈʆɼʀʊɽʃʔʉʂʆɻʆ ʉʊɸɼɸ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʵʬ- 
ʬʝʢʪʠʚʥʦʩʪʠ ʚʚʝʜʝʥʠʷ ʚ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ ʢʫʨ ʨʦʜʠʪʝʣʴʩʢʦʛʦ 
ʩʪʘʜʘ ʧʦʣʠʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʚʠʟʠʤè. ɺ ʭʦʜʝ ʥʘʫʯʥʦʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝ- 
ʧʘʨʘʪʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʠ ʧʨʦ- 
ʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚʘʭ ʧʪʠʮʳ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʨʳ, ʨʦʜʠʪʝʣʴʩʢʦʝ ʩʪʘʜʦ, ʢʦʨʤʣʝʥʠʝ, ʬʝʨ- 

ʤʝʥʪ, ɻ ʥʟʠʤ. 
 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ  ʧʪʠʮʝʚʦʜʩʪʚʘ  ʚ̫ʣʷʝʪ- 
ʩ ̫ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʢʦʤʧʣʝʢʩʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 
ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ 
ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʩʦʙʦ ʚʘʞʥʦ ʵʪʦ ʚ ʩʚʷʟʠ ʩ ʧʦʩʪʘʚ- 
ʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʧʨʦʩ ʥʘ ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʩʪʦʷʥʥʦ 
ʨʘʩʪʝʪ [1, 2]. 
ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʝʜʝʥʠʠ ʦʪʨʘʩ- 

ʣʠ ʧʪʠʮʝʚʦʜʩʪʚʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ 
ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ ʚ ʯʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝ yʧʦʪʨʝʙʥʦʩʪʠ ʚʳʩʦʢʦ- 
ʫʩʚʦʷʝʤʳʤʠ, ʧʠʪʘʪʝʣʴʥʳʤʠ, ʤʠʥʝʨʘʣʴʥʳʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 
ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 
[3]. ʆʜʥʠʤ ʠʟ ʧʨʠʝʤʦʚ ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʪʠʮʳ 
ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨʤʝʥʪʦʚ ʚ 
ʨʘʮʠʦʥʝ [3, 4, 5, 6]. 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʨʫ- 

ʙʝʞʥʳʡ ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ çɸʚʠʟʠʤè. ʆʜʥʘʢʦ, ʝʛʦ ʜʝʡʩʪʚʠʝ 
ʠʟʫʯʝʥʦ ʠ ʘʧʨʦʙʠʨʦʚʘʥʦ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʪʠʮʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʩʪʘʜʘ ʩ ʠʟʫʯʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʪʦ 
ʞʝ ʚʨʝʤʷ, ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʬʝʨʤʝʥʪ- 
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ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʚʠʟʠʤè ʥʘ ʧʪʠʮʝ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ ʜʦʚʦʣʴ- 
ʥʦ ʨʘʟʥʦʨʝʯʠʚʳ ʠ ʤʘʣʦʠʟʚʝʩʪʥʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ 
ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʚʦʧʨʦʩʘ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʷ- 
ʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʝʨʤʝʥʪʥʦʛʦ 
ʢʦʤʧʣʝʢʩʘ çɸʚʠʟʠʤè ʚ ʢʦʨʤʣʝʥʠʠ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ ʢʨʦʩʩʘ 
ROSS 308. ʕʪʦ ʠ ʦʧʨʝʜʝʣʠʣʦ ʮʝʣʴ ʥʘʰʝʡ ʨʘʙʦʪʳ. 
ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʬʠʣʠʘʣʘ çʊʠʥʷʢʦʚʩʢʘʷ ʧʪʠʮʝʬʘʙʨʠʢʘè ʆʆʆ çʆʨʣʦʚʩ- 
ʢʠʡ ʣʠʜʝʨè ʄʘʣʦʘʨʭʘʥʛʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʂʦʨʤʣʝʥʠʝ ʧʪʠʮʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʣʥʦʨʘʮʠʦʥʥʳʤʠ ʢʦʤʙʠ- 

ʢʦʨʤʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ. ʆʪʣʠʯʠʷ ʚ ʢʦʨʤʣʝʥʠʠ ʧʪʠʮʳ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʠ ʣʠʰʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘ- 
ʨʘʪʘ ʚ ʢʦʤʙʠʢʦʨʤʝ ʜʣʷ ʧʪʠʮʳ ʚʪʦʨʦʡ (ʦʧʳʪʥʦʡ) ʛʨʫʧʧʳ ʠʟ ʨʘʩʯʝ- 
ʪʘ 500 ʛ ʥʘ 1 ʪʦʥʥʫ ʢʦʤʙʠʢʦʨʤʘ [7]. 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʝʡʩʪʚʠʷ ʧʦʣʠʵʥʟʠʤʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çɸʚʠʟʠʤè 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʣʦʚʠʡ 
ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ ʥʘ ʧʪʠʮʝʬʘʙʨʠʢʝ. 
ʂʦʨʤʣʝʥʠʝ ʧʪʠʮʳ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠ- 

ʤʝʥʪʘ ʚ ʫʩʣʦʚʠʷʭ ʬʠʣʠʘʣʘ çʊʠʥʷʢʦʚʩʢʘʷ ʧʪʠʮʝʬʘʙʨʠʢʘè ʧʨʦʠʟ- 
ʚʦʜʠʣʦʩʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʜʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʣʠʥʠʠ ʢʦʨʤʦ- 
ʨʘʟʜʘʯʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʫʨʦʚʥʝ, ʜʦʩʪʫʧʥʦʤ ʜʣʷ ʧʪʠʮʳ ʚ ʚʠʜʝ 
ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʞʝʣʦʙʘ ʩ ʧʣʦʩʢʦʡ ʮʝʧʴʶ. ʂʦʨʤ ʧʦʩʪʫʧʘʣ ʚ ʢʦʨ- 
ʤʫʰʢʠ ʠʟ ʚʥʫʪʨʝʥʥʝʛʦ ʙʫʥʢʝʨʘ ʭʨʘʥʝʥʠʷ ʢʦʨʤʦʚ. ɼʣʷ ʢʦʨʤʣʝʥʠʷ 
ʧʦʛʦʣʦʚʴʷ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 
ʧʦʣʥʦʮʝʥʥʳʝ ʢʦʤʙʠʢʦʨʤʘ ʟʘʚʦʜʩʢʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʇʂ-5 ʠ ʇʂ- 
6, ʧʦʩʪʘʚʣʷʝʤʳʝ ɹʨʷʥʩʢʠʤ ʢʦʤʙʠʢʦʨʤʦʚʳʤ ʟʘʚʦʜʦʤ. ʇʠʪʘʪʝʣʴ- 
ʥʦʩʪʴ ʜʘʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ ʩʦʩʪʘʚʣʷʝʪ: 16-17% ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ 
ʠ 2800 ʢʢʘʣ. ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ 1 ʢʛ ʢʦʤʙʠʢʦʨʤʘ. ʉʫʪʦʯʥʘʷ ʥʦʨ- 
ʤʘ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʤʙʠʢʦʨʤʘ ʧʪʠʮʝʡ ʚ ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦ- 
ʜ  rʨʘʟʣʠʯʘʣʘʩʴ ʠ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 25 ʜʦ 165 ʛ/ʩʫʪʢʠ. 
ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ ʧʪʠʮʝʡ ʦʙʫʩʣʘʚʣʠʚʘ- 

ʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ɺ ʪʦʤ ʯʠʩʣʝ ʠ ʚʚʝʜʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʦʙʘʚʦʢ ʚ ʠʭ ʨʘʮʠʦʥʳ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʚ 
ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ 
çɸʚʠʟʠʤè, ʢʦʪʦʨʳʡ ʚʚʦʜʠʣʠ ʚ ʢʦʤʙʠʢʦʨʤ ʜʣʷ ʧʪʠʮʳ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʚʣʠʷʣ ʥʘ ʧʦʝʜʘʝʤʦʩʪʴ ʢʦʤʙʠʢʦʨʤʘ. 
ʆʜʥʘʢʦ, ʦʪʤʝʯʘʣʠ, ʯʪʦ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʢʘʢ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ, 
ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʤʙʠʢʦʨʤʘ ʢ ʢʦʥʮʫ ʦʧʳʪʘ ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʦʩʴ. 
ʇʨʠʯʝʤ, ʵʪʦ ʩʥʠʞʝʥʠʝ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ, 
ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ. 
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ɼʠʥʘʤʠʢʘ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 
ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʮʠʦʥʦʚ. ʉʦ- 
ʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ï ɻ ʪʦ ʚʩʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʳʨʘʱʠʚʘʥʠʷ ʧʪʠ- 
ʮ .r ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʥʘʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠ- 
ʤʝʥʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʚʚʝʜʝʥʠʷ ʚ ʢʦʤʙʠʢʦʨʤ ʧʪʠʮʳ ʨʦʜʠ- 
ʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ ʢʨʦʩʩʘ ROSS 308 ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʬʝʨʤʝʥʪʥʦʛʦ 
ʢʦʤʧʣʝʢʩʘ çɸʚʠʟʠʤè ʙʳʣʘ ʠʟʫʯʝʥʘ ʝʝ ʩʦʭʨʘʥʥʦʩʪʴ. ɸʥʘʣʠʟʠʨʫʷ 
ʜʘʥʥʳʝ ʦ ʩʦʭʨʘʥʥʦʩʪʠ ʧʪʠʮʳ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ 
ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ ʬʝʨʤʝʥʪʥʦʡ ʜʦʙʘʚʢʠ çɸʚʠ- 
ʟʠʤè ʧʦʚʣʠʷʣʦ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ: ʚʳʙʳʪʠʝ ʧʪʠʮʳ ʚ ʧʝʨ- 
ʚʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʚ 1,6 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚʦ ʚʪʦʨʦʡ (ʦʧʳʪʥʦʡ) ʛʨʫʧ- 
ʧʝ; ʧʨʦʮʝʥʪ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 2,6%, ʯʪʦ ʫʞʝ 
ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ɻ ʬʬʝʢʪ ʧʦʣʠʵʥʟʠʤʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʦʨʤʣʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʠʣʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʝʨʤʝʥʪʦʚ, ʙʫʜʝʪ 
ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʟʤʝʥʝʥʠʶ ̫ ʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮʳ. ɺ ʩʚʷ- 
ʟʠ ʩ ʯʝʤ, ʥʘʤʠ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʚʝʜʝʥʠʷ ʧʦʣʠʵʥ- 
ʟʠʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʚʠʟʠʤè ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʷʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚ- 
ʥʦʩʪʠ ʧʪʠʮʳ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ ʢʨʦʩʩʘ ROSS 308. 
ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʷʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮʳ ʦʧʳʪ- 

ʥʳʭ ʛʨʫʧʧ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʘʮʠʦʥʘʭ 
ʢʦʨʤʣʝʥʠʷ ʧʦʣʠʵʥʟʠʤʥʦʡ ʜʦʙʘʚʢʠ çɸʚʠʟʠʤè, ʤʦʞʥʦ ʦʪʯʝʪʣʠʚʦ 
ʟʘʤʝʪʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮʳ. ʗʡʮʝʥʦʩʢʦʩʪʴ ʥʘ 
ʥʘʯʘʣʴʥʫʶ ʥʝʩʫʰʢʫ ʙʳʣʘ ʚʳʰʝ ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘ 
6,0%. ʗʡʮʝʥʦʩʢʦʩʪʴ ʥʘ ʩʨʝʜʥʶʶ ʥʝʩʫʰʢʫ ʙʳʣʘ ʥʘ 5,2% ʚʳʰʝ ʚʦ 
ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çɸʚʠ- 
ʟʠʤè ʚ ʨʘʮʠʦʥʝ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʷʡʮʘ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʙʳʣʘ ʥʠʞʝ 
ʥʘ 5,9 %. ʂʦʣʠʯʝʩʪʚʦ ʷʡʮʝʤʘʩʩʳ ʥʘ 1 ʥʝʩʫʰʢʫ ʫ ʧʪʠʮʳ ʚʪʦʨʦʡ 
ʛʨʫʧʧʳ, ʛʜʝ ʚ ʨʘʮʠʦʥʝ ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʬʝʨʤʝʥʪ- 
ʥʳʡ ʧʨʝʧʘʨʘʪ çɸʚʠʟʠʤè, ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 5,1 %. 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʘʮʠʦʥʘʭ ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʧʦʣʠʵʥʟʠʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʚʠʟʠʤè ʥʝʤʥʦʛʦ ʩʥʠʟʠʣʩʷ 
ʚʦʟʨʘʩʪ ʜʦʩʪʠʞʝʥʠʷ ʧʠʢʘ ʷʡʮʝʥʦʩʢʦʩʪʠ ï ʦʥ ʙʳʣ ʥʠʞʝ ʚʦ ʚʪʦʨʦʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ. ʇʠʢ ʷʡʮʝʢʣʘʜʢʠ ʫ ʧʪʠʮʳ ʪʘʢʞʝ ʙʳʣ ʚʳʰʝ ʚʦ 
ʚʪʦʨʦʡ ʛʨʫʧʧʝ: 85,8% ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 86,4% ʚʦ 
ʚʪʦʨʦʡ ʛʨʫʧʧʝ. 
ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʢʘʟʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʠʥʢʫʙʘʮʠʠ ʠ ʧʨʠʥʷʪʴ ʤʝʨʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʭ ʭʘʨʘʢ- 
ʪʝʨʠʩʪʠʢ. ɸʥʘʣʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʜʘʥʥʳʭ, ʧʦʢʘʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ 
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ʢʦʣʠʯʝʩʪʚʘ ʷʠʮ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʠʥʢʫʙʘʮʠʠ, ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧ- 
ʧʘʭ ʪʨʝʙʦʚʘʥʠʷʤ ɺʅʀʊʀʇ (2011). ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʢʦʥʪ- 
ʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʦʧʳʪʥʦʡ, ʥʘ 3,8%. ʇʨʠ ʵʪʦʤ, 
ʚʳʭʦʜ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʙʳʣ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʚʳʩʦʢʠʤ. 
ʊʦʣʴʢʦ ʦʪ ʟʜʦʨʦʚʦʡ, ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʢʫʨʠʮʳ ʤʦʞʥʦ ʧʦʣʫ- 

ʯʠʪʴ ʚʳʩʦʢʫʶ ̫ ʡʮʝʥʦʩʢʦʩʪʴ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʧʪʠʮʝʡ ʚ ʭʦʜʝ ʦʧʳʪʘ 
ʧʦʢʘʟʘʣʦ, ʯʪʦ ʢʫʨʳ ʢʘʢ ʦʧʳʪʥʦʡ, ʪʘʢ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ, ʙʳʣʠ 
ʫʤʝʨʝʥʥʦ ʘʢʪʠʚʥʳ, ʙʦʜʨʳ, ʧʨʦʷʚʣʷʣʠ ʫʤʝʨʝʥʥʫʶ ʩʪʝʧʝʥʴ ʧʦʜ- 
ʚʠʞʥʦʩʪʠ, ʦʢʨʘʩʢʘ ʛʨʝʙʥʷ ʠ ʩʝʨʝʞʝʢ ʙʳʣʘ ̫ ʨʢʦ-ʢʨʘʩʥʘʷ. 
ʇʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʨʘʮʠʦʥʝ ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ ʢʨʦʩʩʘ ROSS 308 
ʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʚʠʟʠʤè ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʟʘ ʩʯʝʪ ʙʦ- 
ʣʝʝ ʚʳʩʦʢʦʡ ʷʡʮʝʥʦʩʢʦʩʪʠ, ʚʳʭʦʜʘ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ ʠ ʩʫʪʦʯ- 
ʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʣʫʯʰʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʙʳʣ ʧʦʣʫʯʝʥ ʚʦ 
ʚʪʦʨʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʨʘʮʠʦʥ ʙʳʣ ʥʝʤʥʦʛʦ ʜʦʨʦʞʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦ 
ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠʙʳʣʴ. 
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ʃ.ʉ. ʇʘʩʪʫʰʦʢ 
ʊʦʤʩʢʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ï 
ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ɻɸʋ, ʛ. ʊʦʤʩʢ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 
ʅ.ʖ. ʅʠʢʦʣʘʝʚʘ, 

ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ ʀ.ɸ. ɺʠʢʪʦʨʦʚʘ 

ɺʃʀʗʅʀɽ çʌʀʊʆɻɽʃʗè 
ʅɸ ʇʆʉɽɺʅʓɽ ʂɸʏɽʉʊɺɸ ʉɽʄʗʅ 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ çʌʠʪʦʛʝʣʷè, ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʦʪ- 
ʭʦʜʦʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ 
ʦʛʫʨʮʘ. ɼʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ ʙʠʦʧʨʠʣʠʧʘʪʝʣʷ 
ʠ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʮʝʥʠʚʘʣʠʩʴ 
ʝʛʦ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʣʫʯʰʘʷ ʣʘʙʦʨʘʪʦʨ- 
ʥʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʘʥʥʦʛʦ 
ʧʨʝʧʘʨʘʪʘ, ʘ ʪʘʢʞʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʣʠʘʢʨʠʣʘʤʠʜʦʤ. ʇʨʠ ʵʪʦʤ 
ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʦʨʦʩʪʢʠ ʥʘʠʙʦʣʴʰʝʡ ʜʣʠʥʳ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: çʌʠʪʦʛʝʣʴè, ʙʠʦʧʨʠʣʠʧʘʪʝʣʴ, ʩʝʤʝʥʘ, ʦʛʫ- 

ʨʝʮ, ʚʩʭʦʞʝʩʪʴ 
 

ʅʝʦʙʭʦʜʠʤʳʤ ʬʘʢʪʦʨʦʤ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 
ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦ- 
ʜʘ ʧʝʩʪʠʮʠʜʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 
ʧʨʠʤʝʥʷʶʪ ʧʨʠʣʠʧʘʪʝʣʠ, ʩʤʘʯʠʚʘʪʝʣʠ, ʘʜʲʶʚʘʥʪʳ, ʫʣʫʯʰʘʶʱʠʝ 
ʜʝʡʩʪʚʠʝ ʘʛʨʦʭʠʤʠʢʘʪʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʷʚ- 
ʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʜʣʷ ʚʩʝʭ ʢʫʣʴʪʫʨ, ʩʦʚʤʝʩʪʠʤʳ ʩ ʦʛʨʘʥʠ- 
ʯʝʥʥʳʤ ʯʠʩʣʦʤ ʧʝʩʪʠʮʠʜʦʚ, ʥʝ ʦʙʣʘʜʘʶʪ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʠʤʠ 
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ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʦʜʝʨʞʘʪ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʩʚʷʟʠ ʩ 
ʵʪʠʤ ʧʨʠʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʧʨʝʧʘʨʘʪʦʚ-ʙʠʦʧʨʠʣʠʧʘ- 
ʪʝʣʝʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫ- 
ʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. 
ʉʦʪʨʫʜʥʠʢʘʤʠ ʊʦʤʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʤʧʘʥʠʠ çʀʅʕʂè ʨʘʟʨʘʙʦ- 

ʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʧʨʠʣʠʧʘʪʝʣʷ çʌʠʪʦʛʝʣʴè, ʧʦ- 
ʣʫʯʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ 
ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʤʝʣʘʩʩʳ ʠ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ). 
ʕʪʠ ʦʪʭʦʜ rʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ ï 
ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʦʢ ʚ ʢʦʨʤ ʜʣʷ ʩʢʦʪʘ ʠʣʠ ʚʳʣʠʚʘʶʪʩʷ ʥʘ ʧʦʣʷ. 
ʇʦʵʪʦʤʫ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʠʪʴ ʧʨʦ- 
ʜʫʢʪ ʜʣʷ ʚʳʩʦʢʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ- 
ʥʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʠ ʩʥʠʟʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶ- 
ʱʫ ʁʩʨʝʜʫ, ʢʘʢ ʦʪ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ, ʪʘʢ ʠ ʦʪ ʦʪʭʦʜʦʚ 
ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ʆʩʥʦʚʥʳʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ 
ʙʠʦʧʨʠʣʠʧʘʪʝʣʷ ʷʚʣʷʶʪʩʷ ʧʦʣʠʩʘʭʘʨʠʜʳ, ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʢʦʪʦ- 
ʨʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʳʩʦʢʦʚʷʟʢʠʝ ʞʠʜʢʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʩʦʟʜʘʚʘʪʴ ʙʠʦʧʨʠʣʠʧʘʪʝʣʠ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
ʇʨʠ ʧʦʣʫʯʝʥʠʠ çʌʠʪʦʛʝʣʷè ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʵʢʦʣʦʛʠʯʥʳʝ 
ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ, ʧʦʵʪʦʤʫ ʦʥ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩ- 
ʪʳʤ ʧʨʦʜʫʢʪʦʤ. 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʜʝʡʩʪʚʠʷ çʌʠʪʦʛʝʣʷè ʢʘʢ 

ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘʤʠ ʧʨʦʚʝʜʝʥ ʣʘʙʦ- 
ʨʘʪʦʨʥʳʡ ʦʧʳʪ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ ʨʘʩʪʚʦʨʘʤʠ ʧʨʝʧʘʨʘʪʘ ʨʘʟ- 
ʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʙʨʘʥʳ 
ʩʝʤʝʥʘ ʦʛʫʨʮʘ ʩʦʨʪʘ ɿʘʩʦʣʦʯʥʳʡ. 
ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚʟʷʪ ʦʩʥʦʚʥʦʡ ʢʦʥʢʫʨʝʥʪ ï çʃʠʧʦʩʘʤè (ʧʦʣʠ- 

ʩʘʭʘʨʠʜ) ï ʧʨʦʜʫʢʮʠʷ ʢʦʤʧʘʥʠʠ çɹʊʋ-ʎʝʥʪʨè (ʋʢʨʘʠʥʘ). ʕʪʦ 
ʧʨʠʣʠʧʘʪʝʣʴ ʜʣʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʧʨʝʧʘʨʘʪ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬ- 
ʬʝʢʪʠʚʥʦʩʪʠ ʛʝʨʙʠʮʠʜʦʚ, ʬʫʥʛʠʮʠʜʦʚ, ʠʥʩʝʢʪʠʮʠʜʦʚ, ʙʠʦʧʨʝʧʘ- 
ʨʘʪʦʚ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ [1]. ʆʩʥʦʚʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪ- 
ʚʦʤ çʃʠʧʦʩʘʤʘè ʷʚʣʷʝʪʩʷ ʧʦʣʠʤʠʢʩʘʥ ï ʧʦʣʠʩʘʭʘʨʠʜ, ʧʨʦʜʫʢʪ 
ʙʘʢʪʝʨʠʡ Bacillus Polymyxa. ɼʘʥʥʳʡ ʧʦʣʠʩʘʭʘʨʠʜ, ʚʦ-ʧʝʨʚʳʭ, 
ʫʩʪʫʧʘʝʪ ʜʝʢʩʪʨʘʥʫ çʌʠʪʦʛʝʣʷè ʧʦ ʟʥʘʯʝʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩ- 
ʢʦʡ ʚʷʟʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ 
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʤʠʢʩʘʥʘ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦ- 
ʚʘʥʠʠ ʙʘʢʪʝʨʠʡ Bacillus Polymyxa ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʝ 
ʩʨʝʜʳ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ çʃʠʧʦʩʘʤè. 
ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ çʃʠʧʦ- 
ʩʘʤè ʥʝ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʈʦʩʩʠʶ. 
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ʊʘʢʞʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʚʟʷʪ ʧʦʣʠʤʝʨ ʧʦʣʠʘʢʨʠʣʘʤʠʜ, ʢʦʪʦʨʳʡ 
ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʨʷʜʘ ʧʨʠʣʠʧʘʪʝʣʝʡ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝ- 
ʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʷ. 
ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: 
1.ʂʦʥʪʨʦʣʴ (ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʚʦʜʦʡ) 
2.çʌʠʪʦʛʝʣʴè 1% 
3 .çʌʠʪʦʛʝʣʴè 0,5% 
4.çʌʠʪʦʛʝʣʴè 0,25% 
5.çʌʠʪʦʛʝʣʴè 0,25% + ʧʦʣʠʘʢʨʠʣʘʤʠʜ 0,005% 
6.çʌʠʪʦʛʝʣʴè 0,25% + ʧʦʣʠʘʢʨʠʣʘʤʠʜ 0,01% 
7.ʇʦʣʠʘʢʨʠʣʘʤʠʜ 0,005% 
8 .ʇʦʣʠʘʢʨʠʣʘʤʠʜ 0,01% 
9.çʃʠʧʦʩʘʤè 
ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ï ʪʨʝʭʢʨʘʪʥʘʷ. ʉʝʤʝʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 10 

ʰʪʫʢ ʚ ʢʘʞʜʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʧʦʤʝʱʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʥʘ ʫʚʣʘʞ- 
ʥʝʥʥʫʶ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ ʜʣʷ ʧʨʦʨʘʱʠʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝ- 
ʥʠʷ ʚʩʭʦʞʝʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʬʦʨʤʠʨʫʝʤʳʭ ʧʨʦʨʦʩʪʢʦʚ. 
ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ 6-ʝ ʩʫʪʢʠ ʩʝ- 

ʤʝʥʘ ʧʨʦʨʦʩʣʠ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʩʭʦ- 
ʞʝʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʠʭ ʦʙʨʘʟʮʘʭ: ʩ çʌʠʪʦʛʝʣʝʤè 0,25% 
+ ʧʦʣʠʘʢʨʠʣʘʤʠʜ 0,005% (70%), ʩ çʌʠʪʦʛʝʣʝʤè ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 
0,25% (60%) ʠ ʩ çʃʠʧʦʩʘʤʦʤè (60%). ʏʝʨʝʟ ʩʫʪʢʠ ʚʩʭʦʞʝʩʪʴ 
ʩʝʤʷʥ ʥʘ ʜʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 10%. ʉʘʤʘʷ ʥʠʟʢʘʷ 
ʚʩʭʦʞʝʩʪʴ ʦʙʥʘʨʫʞʝʥʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ çʌʠʪʦʛʝʣʝʤè 0,25%+ʧʦʣʠ- 
ʘʢʨʠʣʘʤʠʜ 0,01% (20%), çʌʠʪʦʛʝʣʝʤè 0,5% (30%) ʠ ʧʦʣʠʘʢʨʠʣʘ- 
ʤʠʜʦʤ 0,01% (40%). ɺʝʨʦʷʪʥʦ, ʧʦʣʠʘʢʨʠʣʘʤʠʜ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʥʝʪʘʝʪ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʩʝʤʷʥ, ʢʘʢ ʚ ʯʠʩʪʦʤ 
ʚʠʜʝ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ çʌʠʪʦʛʝʣʝʤè. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʦʣʴ- 
ʰʠʥʩʪʚʦ ʨʦʩʪʢʦʚ ʚʳʛʣʷʜʝʣʠ ʥʝʧʦʣʥʦʮʝʥʥʳʤʠ, ʩʣʘʙʦ ʨʘʟʚʠʪʳʤʠ, 
ʯʪʦ ʥʝ ʜʘʚʘʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʩʪʠ ʠʟʤʝʨʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩ- 
ʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
ʅʘ 8-9-ʝ ʩʫʪʢʠ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʦʛʫʨʮʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʦʩʴ 

ʠ ʥʝ ʠʟʤʝʥʷʣʦʩʴ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. ɿʥʘʯʠʪʝʣʴʥʳʭ ʦʪʣʠʯʠʡ 
ʦʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴ- 
ʩʪʚʦʚʘʪʴ ʦ ʩʣʘʙʦʤ ʧʨʦʷʚʣʝʥʠʠ ʩʪʠʤʫʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʩ- 
ʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ. 
ʆʜʥʘʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘ- 

ʟʘʪʝʣʝʡ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʪʘʙʣ. 1). 
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ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʊʘʙʣʠʮʘ 1 

ʠ ʩʳʨʘʷ ʙʠʦʤʘʩʩʘ ʧʨʦʨʦʩʪʢʦʚ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 
 

 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 

 
ɼʣʠʥʘ ʢʦʨ- 
ʥʝʡ, ʩʤ 

ɼʣʠʥʘ 
ʧʨʦʨʦʩʪ- 
ʢʦʚ, ʩʤ 

ʉʨʝʜʥʷʷ ʩʳʨʘʷ 
ʙʠʦʤʘʩʩʘ, ʤʛ 

ʧʨʦʨʦʩʪ- 
ʢʦʚ 

ʢʦʨʥʝʡ 

1. ʂʦʥʪʨʦʣʴ 3,7 2,6 327,3 20,3 

2. çʌʠʪʦʛʝʣʴè 1% 4,7 2,0 245,0 18,3 

3. çʌʠʪʦʛʝʣʴè 0,5% 9,6 2,9 181,0 34,0 

4. çʌʠʪʦʛʝʣʴè 0,25% 4,9 4,7 298,3 14,7 

5. çʌʠʪʦʛʝʣʴè 0,25% + 
ʧʦʣʠʘʢʨʠʣʘʤʠʜ 0,005% 

0,7 0,6 372,0 19,7 

6. çʌʠʪʦʛʝʣʴè 0,25% + 
ʧʦʣʠʘʢʨʠʣʘʤʠʜ 0,01% 

1,0 0,4 182,0 2,3 

7. ʇʦʣʠʘʢʨʠʣʘʤʠʜ 0,005% 0,2 0,3 262,3 9,0 

8. ʇʦʣʠʘʢʨʠʣʘʤʠʜ 0,01% - - - - 

9. çʃʠʧʦʩʘʤè 3,9 2,6 439,7 40,3 

ʅʉʈ05 1,2 0,9 142,4 2,6 
 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʟʘʨʦʜʳʰʝʚʳʭ ʢʦʨʥʝʡ ʧʦ ʦʢʦʥʯʘʥʠʠ ʧʨʦʨʘ- 
ʱʠʚʘʥʠʷ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʦʧʳʪʝ ʩ çʌʠʪʦʛʝʣʝʤè ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 
0,5%, ʧʨʝʚʳʰʘʶʱʘʷ ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʚ 2,5 ʨʘʟʘ. ʆʙʨʘʙʦʪʢʘ 
ʩʝʤʷʥ ʠʩʩʣʝʜʫʝʤʳʤ ʙʠʦʧʨʠʣʠʧʘʪʝʣʝʤ ʚ ʜʦʟʝ 0,25% ʧʦʢʘʟʘʣʘ ʥʘ- 
ʠʙʦʣʴʰʫʶ ʜʣʠʥʫ ʧʨʦʨʦʩʪʢʦʚ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʳʰʝ ʥʘ 80%, ʯʝʤ ʚ 
ʢʦʥʪʨʦʣʝ. ʆʜʥʘʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʨʝʜʥʝʡ ʩʳʨʦʡ ʙʠʦʤʘʩʩʳ ʚʳʷʚ- 
ʣʝʥʦ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʦʧʳʪʝ ʩ çʃʠʧʦʩʘʤʦʤè. ɼʘʥʥʦʝ 
ʦʙʩʪʦ̫ ʪʝʣʴʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʭʦʨʦʰʝʡ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʝʡ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ɻ ʪʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʟʘʷʚʣʝʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. 
ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʦʣʠʘʢʨʠʣʘʤʠʜʦʤ ʚ ʜʦʟʝ 0,01%, ʢʘʢ ʫʢʘʟʳʚʘ- 

ʣʦʩʴ ʚʳʰʝ, ʥʝ ʜʘʣʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʭ ʧʨʦʨʦʩʪʢʦʚ ʠ ʢʦʨʥʝʡ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʳʪʳʚʘʝʤʳʡ ʧʨʝʧʘʨʘʪ çʌʠʪʦʛʝʣèɹ ʚ ʜʦʟʝ 

0,25%, ʘ ʪʘʢʞʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʣʠʘʢʨʠʣʘʤʠʜʦʤ 0,005%, ʧʦʢʘʟʘʣ 
ʣʫʯʰʫʶ ʣʘʙʦʨʘʪʦʨʥʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʦʛʫʨʮʘ ʥʘ ʥʘʯʘʣʴʥʦʤ 
ʵʪʘʧʝ ʧʨʦʨʘʱʠʚʘʥʠʷ. ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʚʦʨʦʤ çʌʠʪʦʛʝʣè̫ ʚ ʜʘʥʥʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʚʝʣʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʳ 
ʧʨʦʨʦʩʪʢʦʚ, ʧʨʝʚʳʰʘʶʱʝʡ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ, 
ʘ ʚ ʜʦʟʝ 0,5% ï ʢ ʥʘʠʙʦʣʴʰʝʡ ʜʣʠʥʝ ʢʦʨʥʝʡ. ʆʜʥʘʢʦ ʚ ʢʦʤʧʣʝʢʩʝ 
ʩ ʧʦʣʠʘʢʨʠʣʘʤʠʜʦʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʤʷʥ ʠʤʝʣʠ 
ʥʝʩʫʱʝʩʪʚʝʥʥʫʶ ʨʘʟʥʠʮʫ. 
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ɹʦʣʝʝ ʧʦʣʥʘʷ ʦʮʝʥʢʘ ʜʝʡʩʪʚʠʷ çʌʠʪʦʛʝʣè̫ ʢʘʢ ʩʪʠʤʫʣʷʪʦʨʘ 
ʨʦʩʪʘ, ʘ ʪʘʢʞʝ ʢʘʢ ʙʠʦʧʨʠʣʠʧʘʪʝʣʷ, ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʘ ʚ ʜʘʣʴʥʝʡ- 
ʰʠʭ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʃʠʧʦʩʘʤ ï ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʙʠʦʧʨʝʧʘʨʘʪ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʘʛʨʦ- 
ʙʠʟʥʝʩʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ɼʝʣʦʚʳʝ ʩʧʨʘʚʦʯʥʠʢʠ. ɹʠʟʥʝʩ 
ʜʦʩʴʝ: [ʩʘʡʪ]. URL: http://priceua.com/statyi/agrobiznes/67-liposam- 
innovacionnyy-biopreparat-dlya-uspeshnogo-agrobiznesa.html (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 12.01.2017). 

 
ʇʘʩʪʫʰʦʢ ʃʠʣʠʷ ʉʝʨʛʝʝʚʥʘ 
ʊʦʤʩʢʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ï 
ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ɻɸʋ 
ʛ. ʊʦʤʩʢ, 634050 ʫʣ. ʂʘʨʣʘ ʄʘʨʢʩʘ, 19 
ʪʝʣ./ʬʘʢʩ (8-382-2) 51-57-05, e-mail:tshi@ngs.ru 

 
L.S. Pastushok 

Tomsk agricultural Institute ï branch 
FSEI HPNovosibirsk SAU, Tomsk 

 

THE INFLUENCE  OF ñFITOGELò ON SOWING 
QUALITIES  OF SEEDS 

Abstract.The influence of the ñFitogelò, obtained from wastes of 
food industry, on sowing qualities of seeds of a cucumber was studied. 
This drug has the properties of a bioadhesive and is environmentally 
friendly. This article evaluated its stimulating properties. It has the 
best laboratory germination of seeds with a minimum concentration 
of the drug, as well as in combination with polyacrylamide. In this 
form the germs are of the greatest length. 

Key words: ñFitogelò, Bioadhesive, seeds, cucumber, 
germination 

 

Pastushok LiliaSergeevna 
Tomsk agricultural Institute ï branchof FSEI HP Novosibirsk SAU 
Tomsk, 634050 Karl Marx Street, 19 
ʪʝʣ./ʬʘʢʩ(8-382-2) 51-57-05, e-mail: tshi@ngs.ru 

http://priceua.com/statyi/agrobiznes/67-liposam-
mailto:tshi@ngs.ru
mailto:tshi@ngs.ru


71  

ʋɼʂ 631. 452  

ɽ.ɸ. ʉʠʨʦʪʠʥʘ, ɺ.ʇ. ʆʞʠʛʘʥʦʚ, 
ʅ.ɺ. ʉʘʟʦʥʦʚʘ, ɻ.ɻ. ʊʠʪʦʚʘ, 

ʉ.ɸ. ɹʝʩʩʘʨʘʙ, ʀ.ɺ. ʂʦʩʪʝʥʢʦ, ɸ.ʀ. ɾʠʚʘʛʦ 
ʌɻɹʋ çʉʪʘʥʮʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ çʊʦʤʩʢʘʷè, ʛ. ʊʦʤʩʢ 

 

ʇʆʏɺɽʅʅʓʁ ʄʆʅʀʊʆʈʀʅɻ 
ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʋɻʆɼʀʁ 

ʏɸʀʅʉʂʆɻʆ ʈɸʁʆʅɸ ʊʆʄʉʂʆʁ ʆɹʃɸʉʊʀ 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦʯʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ-r 
ʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʏʘʠʥ- 
ʩʢʦʛʦ ʨʘʡʦʥʘ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʳʤ ʬʦʥʜʦʤ ʟʝʤʝʣʴ ʩʝʣʴ- 
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʝʨʳʝ ʣʝʩʥʳʝ (13,5%), 
ʩʚʝʪʣʦ-ʩʝʨʳʝ ʣʝʩʥʳʝ (39,6%) ʠ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ 
(28,3%). ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʧʦʯʚ ʥʘ 59,2% ʧʣʦʱʘʜʝʡ ʥʠʟʢʦʝ ʠ 
ʥʘ 22,7% ʧʣʦʱʘʜʝʡ ʩʨʝʜʥʝʝ. ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ (78,4%) ʧʦʯʚ ʦʙ- 
ʣʘʜʘʶʪ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʢʠʩʣʦʪʥʦʩʪʠ, 17,5% ʧʣʦʱʘʜʝʡ ï ʩʨʝʜ- 
ʥʝʡ. ʇʨʝʦʙʣʘʜʘʶʪ ʧʦʯʚʳ ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʜʚʠʞʥʳʭ 
ʬʦʨʤ ʬʦʩʬʦʨʘ. ʇʦʚʳʰʝʥʥʦʝ ʠ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ 
ʢʘʣʠʷ ʠʤʝʶʪ 32,1% ʧʣʦʱʘʜʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʇʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟ- 
ʚʦʜʩʪʚʝ, ʩʥʠʞʘʝʪʩʷ. 
ʂʣʁʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛ, ʘʛʨʦʭʠʤʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, 

ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚ, 
ʬʦʩʬʦʨ, ʢʘʣʠʡ. 

 

ɺ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦ- 
ʚʘʥʠʷ ʩʥʠʞʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʙʘʟʠʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦ- 
ʠʟʚʦʜʩʪʚʘ, ʤʘʪʝʨʠʘʣʴʥʘʷ ʦʩʥʦʚʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ, 
ʦʩʥʦʚʘ ʚʩʝʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʧʦʯʚʝʥʥʦʝ 
ʧʣʦʜʦʨʦʜʠʝ [1, 2]. 
ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩ- 
ʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʇʨʝʜ- 
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʩʝʣʴʩʢʦʭʦ- 
ʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʧʨʦʛʥʦ- 
ʟʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ 
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ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʢʘʯʝʩʪʚʘ ʠ ʢʦ- 
ʣʠʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ 
ʫʩʪʨʘʥʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʢʨʫʞʘʶ- 
ʱʝʡ ʩʨʝʜʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢ- 
ʪʦʨʦʚ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʙʳʪʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
ʥʘʟʥʘʯʝʥʠʷ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʚʣʝʯʝʥʠʷ ʠʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 
ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʝʣʴʩʢʦ- 
ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʩʝʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 
ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʧʣʦʜʦʨʦʜʠʠ ʩʝʣʴʩʢʦʭʦ- 
ʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʠʭ ʬʘʢʪʠʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ [3, 4, 5]. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ- 

ʣʝʡ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʠʤʝʶʱʠʝ ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 
ʚʦʟʜʝʣʳʚʘʥʠʷ ʩ/ʭ ʢʫʣʴʪʫʨ: ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ, 
ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ (ʛʫʤʫʩ), ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ɺ 2015 ʛ. ʦʪʜʝʣʦʤ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʯʚ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩ- 

ʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʦʚʝʜʝʥʦ ʧʦʯʚʝʥʥʦ-ʘʛʨʦʭʠʤʠʯʝʩʢʦʝ ʦʙ- 
ʩʣʝʜʦʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʏʘʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʇʦ 
ʜʘʥʥʳʤ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ: ʠʟ 39057,8 ʛʘ 
ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 18092,8 ʛʘ 
(ʟʝʤʣʠ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 14338,6 ʛʘ, ʟʝʤʣʠ ʤʫʥʠ- 
ʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 3754,2 ʛʘ), ʦʩʪʘʣʴʥʳʝ 20965 ʛʘ (53,7%) 
ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʘ- 
ʭʦʪʥʳʭ ʧʣʦʱʘʜʝʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʣʢʦʢʦʥʪʫʨʥʦʩʪʴʶ ʠ ʥʝʨʦʚ- 
ʥʦʩʪʷʤʠ ʤʠʢʨʦ ʠ ʤʝʟʦʨʝʣʴʝʬʘ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʦʙʨʘʙʦʪʢʫ ʧʦʣʝʡ. 
ʉʣʦʞʥʦʩʪʴ ʨʝʣʴʝʬʘ ʩʦʟʜʘʝʪ ʧʝʩʪʨʦʪʫ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʦʤʧ- 
ʣʝʢʩʥʦʩʪʴ ʧʦʯʚ. 
ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʩʝʨʳʤʠ ʣʝʩʥʳʤʠ ʧʦʯʚʘʤʠ ʩ 

ʝʝ ʧʦʜʪʠʧʘʤʠ: ʩʚʝʪʣʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ï 13989,1 ʛʘ (39,6%), ʩʝʨʦʡ 
ʣʝʩʥʦʡ ï 4763,3 ʛʘ (13,5%), ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʤʠ ï 9992,1 ʛʘ 
(28,3%), ʛʣʫʙʦʢʦ-ʜʝʨʥʦʚʳʤʠ ï 5135,5 ʛʘ (14,5%), ʘʣʣʶʚʠʘʣʴʥʦ- 
ʜʝʨʥʦʚʳʤʠ ï 1418,8 ʛʘ (4%) ʠ ʪʦʨʬʷʥʳʤʠ ï 4,6 ʛʘ (0,1%). ʇʦʯ- 
ʚ  rʩʝʣʴʭʦʟʫʛʦʜʠʡ ʠʤʝʶʪ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ ʠ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩ- 
ʪʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʉʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʷʚʣʷʶʪʩʷ 
ʦʩʥʦʚʥʳʤ ʬʦʥʜʦʤ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
ʉʚʝʪʣʦ-ʩʝʨʳʝ ʣʝʩʥʳʝ ʠ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ, ʭʘʨʘʢʪʝʨʠ- 
ʟʫʶʱʠʝʩʷ ʤʝʥʴʰʝʡ ʤʦʱʥʦʩʪʴʶ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʤʝʥʴʰʠʤ 
ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʙʦʣʴʰʝʡ ʢʠʩʣʦʪ- 
ʥʦʩʪʴʶ ʪʘʢʞʝ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʩʝʣʴʭʦʟʫʛʦʜʠʡ 
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ʨʘʡʦʥʘ. ɺ ʮʝʣʦʤ ʜʣʷ ʵʪʠʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʥʦ ʥʝʚʳʩʦʢʦʝ ʝʩʪʝʩʪ- 
ʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ. ʆʥʠ ʤʘʣʦ ʦʙʝʩʧʝʯʝʥʳ ʘʟʦʪʦʤ, ʟʥʘʯʠʪʝʣʴʥʘʷ 
ʯʘʩʪʴ ʠʭ ʠʤʝʝʪ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʠ ʥʝ ʦʙʝʩʧʝʯʝʥʳ 
ʫʩʚʦʷʝʤʳʤ ʢʘʣʠʝʤ. 
ʇʦ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʦʪʥʦʩʠʪʩʷ ʢ ʫʤʝ- 

ʨʝʥʥʦ ʧʨʦʭʣʘʜʥʦʤʫ ʫʤʝʨʝʥʥʦ ʚʣʘʞʥʦʤʫ ʨʘʡʦʥʫ. ʇʨʦʜʦʣʞʠʪʝʣʴ- 
ʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ 117 ʜʥʝʡ. ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘ- 
ʪʫʨ ʟʘ ʧʝʨʠʦʜ ʚʳʰʝ 10Áʉ ï 1600ï1700Áʉ, ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ ʵʪʦʪ 
ʧʝʨʠʦʜ ï 220ï230 ʤʤ, ʟʘ ʛʦʜ ï 400ï500 ʤʤ. ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ 
ʢʦʵʬʬʠʮʠʝʥʪ (ɻʊʂ) 1,4ï1,2. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɻʫʤʫʩ ʠʣʠ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ ï ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʧʣʦʜʦʨʦʜʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʛʝʥʝʟʠʩ, ʧʦʪʝʥʮʠ- 
ʘʣʴʥʦʝ ʠ ʘʢʪʫʘʣʴʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ. ɿʥʘʯʝʥʠʝ ʛʫʤʫʩʘ ʚ ʧʣʦ- 
ʜʦʨʦʜʠʠ ʧʦʯʚ ʦʯʝʥʴ ʚʝʣʠʢʦ, ʪ.ʢ. ʦʥ ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤ ʨʝʟʝʨʚʦʤ 
ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ [6]. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦ- 

ʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʨʘʡʦʥʘ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨ- 
ʞʘʥʠʷ ʦʜʥʦʛʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ï ʛʫʤʫʩʘ. 
ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ï 3,9% ʚ 2002 ʛ. (V ʪʫʨ) ʠ 
3,4% ʚ 2015 ʛ. (VI ʪʫʨ). 
ʉʣʘʙʦ ʦʙʝʩʧʝʯʝʥʥʳʭ ʛʫʤʫʩʦʤ 45,9% ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ, 13,3% ʠʤʝʶʪ ʥʠʟʢʫʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʛʫʤʫʩʦʤ (ʪʘʙʣ. 1). 
ʊʘʢʠʝ ʧʦʯʚʳ ʥʫʞʜʘʶʪʩʷ ʚ ʧʝʨʚʦʦʯʝʨʝʜʥʦʤ ʚʥʝʩʝʥʠʠ ʦʨʛʘʥʠʯʝʩ- 
ʢʠʭ ʫʜʦʙʨʝʥʠʡ. ʉʨʝʜʥʝ ʦʙʝʩʧʝʯʝʥʥʳʭ ï 22,7%, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘ- 
ʥʠʝ ʛʫʤʫʩʘ ʪʦʣʴʢʦ ʫ 18,1% ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʝʡ ʩʝʣʴʭʦʫʛʦʜʠʡ 
ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʫʤʫʩʘ 

 

ʇʣʦʱʘʜʴ ʦʙʩʣʝ- 
ʜʦʚʘʥʠʷ, ʛʘ 

ʇʣʦʱʘʜʠ ʧʦ ʩʪʝʧʝʥʠ ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʠ, ʛʘ 

ʤʝʥʴʰʝ 
min.<2,5% 

ʩʣʘʙʦʛʫʤʫ- 
ʩʠʨʦʚʘʥʥʳʝ 
2,6 ï 3,5% 

ʩʨʝʜʥʝʛʫʤʫ- 
ʩʠʨʦʚʘʥʥʳʝ 
3,6 ï 4,5% 

ʩʠʣʴʥʦʛʫʤʫ- 
ʩʠʨʦʚʘʥʥʳʝ 

>4,5% 

35303,5 4695,3 16212,3 8017,7 6378,3 
 

ʈʝʘʢʮʠʷ ʩʨʝʜʳ ʚ ʧʦʯʚʝ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʚ- 
ʥ ̫ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʢʫʣʴʪʫʨ. ɺʩʣʝʜʩʪʚʠʠ ʧʦʚʳʰʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ ʧʨʦʠʩʭʦʜʷʪ 
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ʩʦʣ 

ʧʦʪʝʨʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʫʭʫʜʰʝʥʠʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʧʘ- 
ʨʘʤʝʪʨʦʚ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ, ʩʥʠʞʝʥʠʝ 
(ʜʦ 40%) ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʜʦʙʨʝʥʠʡ, ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʘʩʪʝ- 
ʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ [7, 8]. 
ʉʨʘʚʥʠʚʘʷ  ʜʚʘ  ʪʫʨʘ  ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ  ʦʙʩʣʝʜʦʚʘʥʠʷ,  ʤʦʞ- 

ʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʢʠʩʣʦʪʥʦʩʪʠ ʥʝ 
ʧʨʦʠʟʦʰʣʦ ï ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʨʅ ï 3,4 ʦʩʪʘʣʦʩʴ ʥʘ 
ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ. ʇʨʝʦʙʣʘʜʘʶʪ ʧʦʯʚʳ ʩʠʣʴʥʦʢʠʩʣʳʝ. ʇʝʨʚʦʦʯʝ- 
ʨʝʜʥʦʛʦ ʠʟʚʝʩʪʢʦʚʘʥʠʷ ʪʨʝʙʫʶʪ 93,8% (ʪʘʙʣ. 2). 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʝʡ ʩʝʣʴʭʦʟʫʛʦʜʠʡ 
ʧʦ ʩʪʝʧʝʥʠ ʢʠʩʣʦʪʥʦʩʪʠ 

ʊʘʙʣʠʮʘ 2 

 

ʇʣʦʱʘʜʴ 
ʦʙʩʣʝʜʦ- 
ʚʘʥʠʷ, ʛʘ 

ʇʣʦʱʘʜʠ ʧʦ ʩʪʝʧʝʥʠ ʢʠʩʣʦʪʥʦʩʪʠ (ʨʅʩʦʣ), ʛʘ 

ʩʠʣʴʥʦʢʠʩ- 
ʣʳʝ <4,5 

ʩʨʝʜʥʝʢʠʩ- 
ʣʳʝ 4,6 ï 5,0 

ʩʣʘʙʦʢʠʩʣʳʝ 
5,1 ï 5,5 

ʙʣʠʟʢʠʝ ʢ 
ʥʝʡʪʨʘʣʴ- 
ʥʳʤ 5,6 ï 6,0 

ʥʝʡʪʨʘʣʴ- 
ʥʳʝ >6,0 

35303,5 27677,2 6177,7 1089,2 199,4 160,0 

ʊʘʙʣʠʮʘ 3 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʝʡ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 
ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ 

 

 

 

 

35303,5 

 

 

 

 

 

 
 

ʇʦ ʜʘʥʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʯʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩ- 
ʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 
33,3%. ɺʳʩʦʢʦʝ ʠ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ 
ʥʘ 22,2% ʠ 23,2% ʧʣʦʱʘʜʠ, ʦʯʝʥʴ ʚʳʩʦʢʦʝ ʥʘ 4,6%, ʥʠʟʢʦʝ ʩʦʜʝʨ- 
ʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʥʘ 16,7% (ʪʘʙʣ. 3). 

ʇʣʦʱʘʜʴ 
ʦʙʩʣʝʜʦ- 
ʚʘʥʠʷ, ʛʘ 

ʇʣʦʱʘʜʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ (ʈ2ʆ5), ʛʘ 

ʥʠʟʢʦʝ 
0 ï 50 ʤʛ/ʢʛ 

ʩʨʝʜʥʝʝ 
51 ï 100 
ʤʛ/ʢʛ 

ʧʦʚʳʰʝʥʥʦʝ 
101 ï 150 
ʤʛ/ʢʛ 

ʚʳʩʦʢʦʝ 
151 ï 250 
ʤʛ/ʢʛ 

ʦʯʝʥʴ 
ʚʳʩʦʢʦʝ 

>250 ʤʛ/ʢʛ 

 5886,5 11762,4 7842,5 8204,4 1607,7 

ʇʣʦʱʘʜʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ (K2O), ʛʘ 

ʦʯʝʥʴ 
ʥʠʟʢʦʝ 

0 ï 40 ʤʛ/ʢʛ 

ʥʠʟʢʦʝ 
41 ï 80 
ʤʛ/ʢʛ 

ʩʨʝʜʥʝʝ 
81 ï 120 
ʤʛ/ʢʛ 

ʧʦʚʳʰʝʥ- 
ʥʦʝ 

121 ï 170 
ʤʛ/ʢʛ 

ʚʳʩʦʢʦʝ 
>170 ʤʛ/ʢʛ 

4258,2 13056,5 6671,1 5508,8 5808,8 
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ɺ ʧʦʯʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʏʘʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 
ʩʥʠʟʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʙʤʝʥʥʦʛʦ 
ʢʘʣʠʷ ʩʦ 108 ʤʛ/ʢʛ ʜʦ 97 ʤʛ/ʢʛ ʧʦʯʚʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝ- 
ʤʫ ʫʨʦʚʥʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʇʨʝʦʙʣʘʜʘʶʪ ʧʦʯʚʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩ- 
ʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 37%. 
ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʥʘ 18,9% ʧʣʦʱʘʜʠ, ʧʦʚʳ- 
ʰʝʥʥʦʝ ʠ ʚʳʩʦʢʦʝ ʥʘ 15,6% ʠ 16,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʯʝʥʴ ʥʠʟ- 
ʢʦʝ ʥʘ 12% (ʪʘʙʣ. 3). 
ʇʦʣʦʚʠʥʘ (23,98 ʪʳʩ.ʛʘ, ʠʣʠ 67,9%) ʧʣʦʱʘʜʝʡ ʩʝʣʴʭʦʟʫʛʦʜʠʡ 

ʠʤʝʝʪ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʤʝʥʝʝ 120 ʤʛ/ʢʛ, ʘ ʜʦʣ ̫ʧʦʯʚ 
ʩ ʧʦʚʳʰʝʥʥʳʤ ʠ ʚʳʩʦʢʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ ʩʦ- 
ʩʪʘʚʣʷʝʪ 32,1%. 

ɺʓɺʆɼʓ 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʏʘʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʣ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʝʥ- 
ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʦʙʝʩʧʝʯʝʥʥʳ 
ʛʫʤʫʩʦʤ 59,2% ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʩʨʝʜʥʝ ʦʙʝʩʧʝʯʝʥ- 
ʥ  rʛʫʤʫʩʦʤ 22,7%. ʇʦʯʚʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʦʙʣʘʜʘ- 
ʶʪ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ ï 78,4% ʧʣʦʱʘʜʠ. 
ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʜʦʩʪʫʧʥʦʛʦ ʬʦʩʬʦʨʘ 50% ʧʦʯʚ ʠʤʝʶʪ ʝʩʪʝʩ- 

ʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʩ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʧʦ 
ʦʙʤʝʥʥʦʤʫ ʢʘʣʠʶ ï 67,9%. ʇʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʧʦʯʚ ʩ ʛʨʘʜʘʮʠʠ 
ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʠʷ ʚ ʛʨʘʜʘʮʠʶ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 
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Abstract.On the basis of data of the soil monitoring the estimation 
of the state of agricultural lands of chainskiy region of the Tomsk 
area is executed. The primary fund of agricultural land are gray forest 
(13,5 %), light gray forest (39,6%) and sod-podzolic soils of 28,3%). 
The content of soil humus by 59,2% of the area is low and for 22,7% 
of the areas an average. More than half (78,4%) have a high degree 
of soil acidity, 17,5% of the area ï average. Is dominated by soils 
with an average content of mobile forms of phosphorus. 32,1% of the 
areas of agricultural grounds have the increased and high content of 
exchange potassium. By the results of agrochemical survey found that 
the fertility  of the soil used for agricultural production is reduced. 
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ʠʤ. ɸ. ɹʘʡʪʫʨʩʳʥʦʚʘ, ʛ. ʂʦʩʪʘʥʘʡ 
 

ɺʃʀʗʅʀɽ    ʈɽʉʋʈʉʆʉɹɽʈɽɻɸʖʑʀʍ 
ʊɽʍʅʆʃʆɻʀʁ ʅɸ ʈʆʉʊ ʀ ʈɸɿɺʀʊʀɽ 
ɹʆɹʆɺʆ-ɿʃɸʂʆɺʓʍ ʊʈɸɺʆʉʄɽʉɽʁ 

ʅɸ ʉɽɺɽʈɽ ʂɸɿɸʍʉʊɸʅɸ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 
ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʂʦʩʪʘʥʘʡʩʢʦʤ ʥʘʫʯ- 
ʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʀʩʧʦʣʴʟʦ- 
ʚʘʥʠʝ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʦʚ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʠʤʝʶʪ ʚʘʞʥʦʝ 
ʟʥʘʯʝʥʠʝ ʚ ʫʢʨʝʧʣʝʥʠʠ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʇʦ ʧʣʦ- 
ʱʘʜʠ ʧʘʩʪʙʠʱʥʳʭ ʨʝʩʫʨʩʦʚ ʂʘʟʘʭʩʪʘʥ ʚʭʦʜʠʪ ʚ ʧʷʪʝʨʢʫ ʤʠʨʦʚʳʭ 
ʣʠʜʝʨʦʚ ʠ ʙʦʣʝʝ 70% ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʧʘʩʪʙʠʱʘ. ɼʣʷ ʠʩʩʣʝ- 
ʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʝʷʣʢʠ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʦʙʦʨʫʜʦʚʘʥʥʳʭ 
ʘʥʢʝʨʥʳʤ ʩʦʰʥʠʢʦʤ ʩ ʥʘʨʘʣʴʥʠʢʦʤ ʉʂʇ-27 ʠ ʜʠʩʢʦʚʳʤ ʩʦʰʥʠ- 
ʢʦʤ Wintersteiger. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ, ʚʳʩʦʪʘ 
ʠ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʦʨʤʦʧʨʦʠʟ- 
ʚʦʜʩʪʚʘ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʣʛʦʣʝʪʥʠʭ 
ʪʨʘʚʦʩʪʦʝʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʭ ʪʨʘʚʦʩʤʝʩʝʡ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʪʙʠʱʘ, ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ, ʪʨʘʚʦʩʤʝʩʠ, 

ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ. 
 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʩʪʨʘʥʝ ʧʦ ʫʚʝ- 
ʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ, ʤʷʩʘ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪ- 
ʥʦʚʦʜʩʪʚʘ ʟʘʚʠʩʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʦʙʝʩʧʝʯʝʥʠʷ ʩʢʦʪʘ ʢʦʨʤʘʤʠ. 
ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʦʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʨʘʮʠʦʥʘ 
ʞʠʚʦʪʥʳʭ (ʜʦ 60-70%) ʩʣʫʞʘʪ ʧʘʩʪʙʠʱʥʳʝ ʢʦʨʤʘ, ʩʝʥʦ ʝʩʪʝʩʪ- 
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ʚʝʥʥʳʭ ʠ ʩʝʷʥʳʭ ʩʝʥʦʢʦʩʦʚ. ʇʦ ʧʣʦʱʘʜʠ ʧʘʩʪʙʠʱ ʨʝʩʧʫʙʣʠʢʘ 
ʟʘʥʠʤʘʝʪ ʧʷʪʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ, ʧʨʠ ʵʪʦʤ 187,2 ʤʣʥ ʛʘ ʧʘʩʪʙʠʱʥʳʭ 
ʟʝʤʝʣʴ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʷʪʠ ʧʨʠʨʦʜʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ: 
ʣʝʩʦʩʪʝʧʥʘʷ, ʩʪʝʧʥʘʷ, ʩʫʭʦʩʪʝʧʥʘʷ, ʧʦʣʫʧʫʩʪʳʥʥʘʷ ʠ ʧʫʩʪʳʥʥʘʷ. 
ʇʣʦʱʘʜʴ ʩʙʠʪʳʭ ʧʘʩʪʙʠʱ ʩʦʩʪʘʚʣʷʝʪ 26,5 ʤʣʥ ʛʘ, ʯʪʦ ʩʦʦʪʚʝʪʩ- 
ʪʚʫʝʪ 16% ʚʩʝʡ ʧʣʦʱʘʜʠ ʵʪʠʭ ʫʛʦʜʠʡ [1, 2, 3]. 
ʅʘ ʩʝʚʝʨʝ ʂʘʟʘʭʩʪʘʥʘ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʟʣʘʢʦʚʳʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴ- 

ʪʫʨ ʦʛʨʘʥʠʯʝʥ ʞʝʩʪʢʠʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʈʘʩʧʘʰʢʘ 
ʮʝʣʠʥʥʳʭ ʠ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ ʧʨʠʚʝʣʠ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʨʠʨʦʜ- 
ʥʳʭ ʚʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʫʣʴʪʫʨʥʳʭ ʧʘʩʪʙʠʱ, 
ʢʦʨʝʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʥʝʦʙʭʦ- 
ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʳʝ ʪʨʘʚʦʩʤʝʩʠ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʀʟ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʜʘʪʴ 
ʞʠʪʥʷʢʫ. ɹʦʙʦʚʳʝ ʚ ʩʤʝʩʠ ʩʦ ʟʣʘʢʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʨʘʚʥʦʤʝʨʥʦ 
ʧʨʦʩʳʭʘʶʪ, ʤʝʥʴʰʝ ʪʝʨʷʶʪ ʣʠʩʪʴʝʚ, ʧʨʠ ʵʪʦʤ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦ- 
ʞʘʡ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʦʚ ʠ ʢʘʯʝʩʪʚʦ ʢʦʨʤʘ. 
ʈʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦ- 

ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 
ʢʘʯʝʩʪʚʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴ- 
ʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦʟʜʝʣʳʚʘ- 
ʝʤʦʡ ʢʫʣʴʪʫʨʳ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨ- 
ʩʥʦʡ ʙʘʟʳ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ, ʠʩʢʣʶʯʝʥʠʝ ʠ ʤʠʥʠʤʘʣʠʟʘʮʠʷ ʥʝʛʘ- 
ʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩ- 
ʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ [4]. 
ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʦʛ- 

ʨʘʥʠʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʞʠʚʦʪʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʟʦʥʥʳʭ ʧʘʩʪʙʠʱ, ʯʪʦ ʩʦʟʜʘʣʦ 
ʧʨʝʜʧʦʩʳʣʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʢʦʪʘ ʚʦʢʨʫʛ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 
ʠ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʥʠʤ ʚʦʜʦʧʦʝʚ. ʅʘʙʣʶʜʘʝʪʩʷ ʯʨʝʟʤʝʨʥʘʷ ʥʘ- 
ʛʨʫʟʢʘ ʥʘ ʧʨʠʘʫʣʴʥʳʝ ʧʘʩʪʙʠʱʘ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʦʮʝʩʩʦʤ 
ʜʝʛʨʘʜʘʮʠʠ ʧʘʩʪʙʠʱ [5]. 
ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʦʧʳʪʘ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʩʝʷʣʦʢ ʧʨʷʤʦʛʦ ʚʳʩʝʚʘ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʘʥʢʝʨʥʳʤ ʩʦʰʥʠʢʦʤ ʩ 
ʥʘʨʘʣʴʥʠʢʦʤ ʠ ʜʠʩʢʦʚʳʤ ʩʦʰʥʠʢʦʤ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʥʦʛʦ- 
ʣʝʪʥʠʭ ʪʨʘʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ 
ʂʦʩʪʘʥʘʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʝʣʴʩʢʦʛʦ 
ʭʦʟʷʡʩʪʚʘ ʚ 2015 ʛʦʜʫ. ʇʦʯʚʘ ï ʤʘʣʦʤʦʱʥʳʡ ʯʝʨʥʦʟʝʤ ʚ ʢʦʤʧʣʝʢ- 
ʩʝ ʩ ʩʦʣʦʥʮʘʤʠ ʜʦ 10%. ʄʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ (ɸ+ɺ) 
ʨʘʚʥʘ 41-45 ʩʤ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (ʧʦ ʊʶʨʠʥʫ) ʚ ʧʘʭʦʪʥʦʤ ʛʦ- 
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ʨʠʟʦʥʪʝ (0-30 ʩʤ) ʥʝ ʧʨʝʚʳʰʘʝʪ 3%, ʘʟʦʪʘ ʥʠʟʢʦʝ (19,2 ʤʛ/ ʢʛ), 
ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʩʨʝʜʥʝʝ (28 ʤʛ/ʢʛ), ʢʘʣʠʷ ʧʦʚʳʰʝʥʥʦʝ 
(331 ʤʛ/ʢʛ ʧʦʯʚʳ). 
ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ 2015 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʥʦʛʦʣʝʪʥʝʡ 

ʥʦʨʤʦʡ 323 ʤʤ, ʚʳʧʘʣʦ 343 ʤʤ ʦʩʘʜʢʦʚ. ɿʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠ- 
ʦʜ 2015 ʛʦʜʘ ʚʳʧʘʣʦ 190,8 ʤʤ ʦʩʘʜʢʦʚ ʙʦʣʴʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪ- 
ʥʝʡ ʥʦʨʤʳ. ɺ 2016 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʦʡ 323 
ʤʤ, ʚʳʧʘʣʦ 343,2 ʤʤ ʦʩʘʜʢʦʚ. ɿʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʚʳʧʘʣʦ ʦʩʘʜ- 
ʢʦʚ 180,6 ʤʤ, ʯʪʦ ʙʦʣʴʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ 79,0 ʤʤ. ɿʘ 
ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2016 ʛʦʜʘ ʚʳʧʘʣʦ 280,1 ʤʤ ʦʩʘʜʢʦʚ ʙʦʣʴ- 
ʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ. 
ʅʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʩʝʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʷʣʦʢ ʧʨʷʤʦʛʦ ʚʳʩʝʚʘ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʘʥʢʝʨ- 
ʥʳʤ ʩʦʰʥʠʢʦʤ ʩ ʥʘʨʘʣʴʥʠʢʦʤ (ʉʂʇ-27) ʠ ʜʠʩʢʦʚʳʤ ʩʦʰʥʠʢʦʤ 
(Wintersteiger). ʅʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʧʦʩʣʝ ʦʪʨʘʩʪʘʥʠʷ ʩʦʨʥʦʡ ʨʘʩ- 
ʪʠʪʝʣʴʥʦʩʪʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʜʥʦʢʨʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʛʝʨʙʠʮʠʜʦʤ 
ʩʧʣʦʰʥʦʛʦ ʜʝʡʩʪʚʠʷ ʋʨʘʛʘʥ ʩ ʜʦʟʦʡ 5 ʣ/ʛʘ (14 ʘʚʛʫʩʪʘ). 28 ʘʚʛʫʩ- 
ʪʘ ʧʨʦʚʝʣʠ ʧʦʩʝʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʩʝʷʣʢʦʡ ʉʂʇ-27 ʩ ʤʝʞʜʫʨʷ- 
ʜʴʝʤ ï 27 ʩʤ. ɼʘʥʥʘʷ ʩʝʷʣʢʘ ʥʝ ʨʘʟʨʫʰʘʷ ʜʝʨʥʠʥʳ ʧʦʯʚʳ, ʧʨʦʠʟ- 
ʚʝʣʘ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʦʩʝʚ ʩʝʤʷʥ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ʇʨʦʰʝʜʰʠʝ 
ʦʩʘʜʢʠ ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ (10,3 ʤʤ) ʠ ʧʝʨʚʦʡ, ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʩʝʥʪʷʙ- 
ʨ ̫(32,4 ʤʤ) ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ ʨʘʩ- 
ʪʝʥʠʡ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ʇʦʩʝʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʩʝʣʝʢʮʠʦʥʥʦʡ 
ʩʝʷʣʢʦʡ Wintersteiger ʧʨʦʠʟʚʝʜʝʥ 15 ʩʝʥʪʷʙʨʷ, ʤʝʞʜʫʨʷʜʴʝ 15 ʩʤ. 
ʇʦʯʚʘ ʥʘ ʫʯʘʩʪʢʝ ʦʧʳʪʦʚ ʧʦʩʣʝ ʧʨʦʰʝʜʰʠʭ ʜʦʞʜʝʡ ʠʤʝʣʘ ʚʣʘ- 
ʛʫ ʥʘ ʛʣʫʙʠʥʝ 3-4 ʩʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʭʦʨʦʰʝʤʫ ʧʨʦʨʝʟʘʥʠʶ 
ʧʦʯʚʳ ʙʝʟ ʨʘʟʨʫʰʝʥʠʷ ʜʝʨʥʠʥʳ. ɼʠʩʢʦʚʳʡ ʩʦʰʥʠʢ ʠʤʝʝʪ ʧʨʝ- 
ʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʘʥʢʝʨʥʳʤʠ ʩʦʰʥʠʢʘʤʠ, ʪʘʢ ʢʘʢ ʪʦʯʢʘ ʧʘʜʝʥʠʷ 
ʩʝʤʝʥʠ ʠ ʪʦʯʢʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʣʫʙʠʥʳ ʚʳʩʝʚʘ ʥʘʭʦʜʷʪʩʷ ʧʨʘʢ- 
ʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʡ ʣʠʥʠʠ ʠ ʧʦʵʪʦʤʫ ʧʦʣʫʯʘʶʪʩʷ ʜʨʫʞʥʳʝ ʚʩʭʦ- 
ʜ .r ɺʣʘʞʥʘʷ ʧʦʯʚʘ ʠ ʧʣʦʪʥʳʡ ʢʦʥʪʘʢʪ ʩ ʥʝʡ ʩʝʤʷʥ ʪʨʘʚ, ʭʦʨʦʰʝʝ 
ʢʦʧʠʨʦʚʘʥʠʝ ʩʝʷʣʢʦʡ ʨʝʣʴʝʬʘ ʫʯʘʩʪʢʘ ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʧʦʣʦʞʠ- 
ʪʝʣʴʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʚʩʭʦʞʝʩʪʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ʇʦʚʪʦʨʥʦʩʪʴ 
ʦʧʳʪʘ ï 4-ʭ ʢʨʘʪʥʘʷ. 
ɻʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ  ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʧʦʩʣʝ  ʧʦʩʝʚʘ ʩʝʷʣʢʦʡ 

ʉʂʇ-27 ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 195-308 ʰʪ./ʤ2. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘ- 
ʥʠʠ ʩʝʷʣʢʠ Wintersteiger ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚ ʧʨʝʜʝʣʘʭ 
393-506 ʰʪ./ʤ2 (ʪʘʙʣ. 1). ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʢʦ- 
ʣʝʙʣʝʪʩʷ ʦʪ ʜʚʫʭ ʜʦ ʚʦʩʴʤʠ ʩʘʥʪʠʤʝʪʨʦʚ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳ- 
ʪʘ (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʘ 1 

ɻʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, h ʪ./ʤ2
 

 

 
ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʂʦʣ-ʚʦ 
ʨʘʩʪʝʥʠʡ, 
ʰʪ. 

ʉʤʝʩʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 

ʟʣʘʢʦʚʳʝ ʙʦʙʦʚʳʝ 

ʉʂʇ-27 

St ɾʠʪʥʷʢ-ʢʦʩʪʨʝʮ ʙ/ʦ-ʚʦʣʦʩʥʝʮ 224 224 - 

ɾʠʪʥʷʢ-ʣʶʮʝʨʥʘ-ʢʦʩʪʨʝʮ ʙ/ʦ 256 166 90 

ɾʠʪʥʷʢ-ʵʩʧʘʨʮʝʪ-ʢʦʩʪʨʝʮ ʙ/ʦ 308 225 83 

ɾʠʪʥʷʢ-ʢʦʟʣʷʪʥʠʢ-ʢʦʩʪʨʝʮ ʙ/ʦ 243 165 78 

ɺʦʣʦʩʥʝʮ-ʣʶʮʝʨʥʘ-ʢʦʩʪʨʝʮ ʙ/ʦ 195 107 88 

ɺʦʣʦʩʥʝʮ-ʵʩʧʘʨʮʝʪ-ʢʦʩʪʨʝʮ ʙ/ʦ 204 139 65 

ɺʦʣʦʩʥʝʮ-ʢʦʟʣʷʪʥʠʢ-ʢʦʩʪʨʝʮ ʙ/ʦ 248 151 97 

Wintersteiger 

St ɾʠʪʥʷʢ-ʢʦʩʪʨʝʮ ʙ/ʦ-ʚʦʣʦʩʥʝʮ 406 406 - 

ɾʠʪʥʷʢ-ʣʶʮʝʨʥʘ-ʢʦʩʪʨʝ ʙ/ʦ 454 301 153 

ɾʠʪʥʷʢ-ʵʩʧʘʨʮʝʪ-ʢʦʩʪʨʝʮ ʙ/ʦ 506 360 146 

ɾʠʪʥʷʢ-ʢʦʟʣʷʪʥʠʢ-ʢʦʩʪʨʝʮ ʙ/ʦ 441 300 141 

ɺʦʣʦʩʥʝʮ-ʣʶʮʝʨʥʘ- ʢʦʩʪʨʝʮ ʙ/ʦ 393 242 151 

ɺʦʣʦʩʥʝʮ-ʵʩʧʘʨʮʝʪ-ʢʦʩʪʨʝʮ ʙ/ʦ 402 274 128 

ɺʦʣʦʩʥʝʮ-ʢʦʟʣʷʪʥʠʢ-ʢʦʩʪʨʝʮ ʙ/ʦ 446 286 160 

 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʩʤ 

ʊʘʙʣʠʮʘ 2 

 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 
ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʩʤ 

ʉʂʇ-27 Wintersteiger 

St ɾʠʪʥʷʢ-ʢʦʩʪʨʝʮ ʙ/ʦ-ʚʦʣʦʩʥʝʮ 
ɿ-5 
ɹ-8 

ɿ-3 
ɹ-4 

ɾʠʪʥʷʢ-ʣʶʮʝʨʥʘ-ʢʦʩʪʨʝʮ ʙ/ʦ 
ɿ-5 
ɹ-3 

ɿ-4 
ɹ-2 

ɾʠʪʥʷʢ-ʵʩʧʘʨʮʝʪ-ʢʦʩʪʨʝʮ ʙ/ʦ 
ɿ-3 
ɹ-4 

ɿ-5 
ɹ-3 

ɾʠʪʥʷʢ-ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ -ʢʦʩʪʨʝʮ ʙ/ʦ 
ɿ-6 
ɹ-4 

ɿ-7 
ɹ-2 

ɺʦʣʦʩʥʝʮïʣʶʮʝʨʥʘ-ʢʦʩʪʨʝʮ ʙ/ʦ 
ɿ ï 5 
ɹ ï 2 

ɿ ï 5 
ɹ ï 2 

ɺʦʣʦʩʥʝʮ-ʵʩʧʘʨʮʝʪ-ʢʦʩʪʨʝʮ ʙ/ʦ 
ɿ ï 5 
ɹ ï 3 

ɿ ï 5 
ɹ ï 2 

ɺʦʣʦʩʥʝʮ-ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ-ʢʦʩʪʨʝʮ ʙ/ʦ 
ɿ ï 6 
ɹ ï 2 

ɿ ï 5 
ɹ ï 2 
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ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʧʦʩʣʝ ʟʠʤʥʝʛʦ ʧʝ- 
ʨʠʦʜʘ ʚ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʙʦʙʦʚʳʭ ʟʣʘʢʦʚʳʭ ʠʟʤʝʥʷʣʘʩʴ ʥʘ 
ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. ʅʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʭʨʘʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʢʝʨʥʦʛʦ ʩʦʰʥʠʢʘ ʉʂʇ-27 ʦʪʤʝʯʝʥʳ ʥʘ ʚʘ- 
ʨʠʘʥʪʘʭ: ʚʦʣʦʩʥʝʮ + ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ + ʢʦʩʪʨʝʮ ʙ/ʦ ï 87%, 
ʚʦʣʦʩʥʝʮ + ʵʩʧʘʨʮʝʪ + ʢʦʩʪʨʝʮ ʙ/ʦ ï 82%, ʞʠʪʥʷʢ + ʣʶʮʝʨʥʘ + 
ʢʦʩʪʨʝʮ ʙ\ʦ ï 81% (ʪʘʙʣ. 3). ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʢʦʚʦʛʦ ʩʦʰʥʠ- 
ʢʘ Wintersteiger ʥʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪʤʝʯʝʥ ʥʘ ʚʘʨʠʘʥʪʘʭ: St 
(ʞʠʪʥʷʢ + ʢʦʩʪʨʝʮ ʙ/ʦ + ʚʦʣʦʩʥʝʮ) ï 91%, ʚʦʣʦʩʥʝʮ + ʢʦʟʣʷʪʥʠʢ 
ʚʦʩʪʦʯʥʳʡ + ʢʦʩʪʨʝʮ ʙ/ʦ ï 90%, ʞʠʪʥʷʢ + ʣʶʮʝʨʥʘ + ʢʦʩʪʨʝʮ 
ʙ/ʦ ï 88%. ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʧʦ ʩʨʦʢʘʤ ʧʦʩʝʚʘ, ʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʦ- 
ʢʘʟʘʪʝʣʴ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʧʦʢʘʟʘʣ 15 ʩʝʥʪʷʙʨʷ, 
ʪ.ʢ. ʧʨʦʰʝʜʰʠʝ ʦʩʘʜʢʠ ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʦʚʣʠʷʣʠ 
ʥʘ ʚʩʭʦʞʝʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. 

 
ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 

ʊʘʙʣʠʮʘ 3 

 

 

 
ɺʘʨʠʘʥʪʳ ʦʧʳʪʦʚ 

ʉʂʇ-27 ʘʥʢʝʨʥʳʡ 
ʩʦʰʥʠʢ ʩ ʥʘʨʘʣʴʥʠʢʦʤ 

(28 ʘʚʛʫʩʪʘ) 

Wintersteiger 
ʜʠʩʢʦʚʳʡ ʩʦʰʥʠʢ 

(15 ʩʝʥʪʷʙʨʷ) 

ʢʦʣ-ʚʦ 
ʨʘʩʪʝʥʠʡ, 
ʰʪ./ʤ2 

ʩʦʭʨʘʥ- 
ʥʦʩʪʴ ʨʘʩ- 
ʪʝʥʠʡ, % 

ʢʦʣ-ʚʦ 
ʨʘʩʪʝʥʠʡ, 
ʰʪ./ʤ2 

ʩʦʭʨʘʥ- 
ʥʦʩʪʴ ʨʘʩ- 
ʪʝʥʠʡ, % 

St (ɾʠʪʥʷʢ + ʢʦʩʪʨʝʮ 
ʙ/ʦ + ʚʦʣʦʩʥʝʮ) 

186 78 327 91 

ɾʠʪʥʷʢ + ʣʶʮʝʨʥʘ + 
ʢʦʩʪʨʝʮ ʙ/ʦ 

230 81 399 88 

ɾʠʪʥʷʢ + ɻ ʩʧʘʨʮʝʪ + 
ʢʦʩʪʨʝʮ ʙ/ʦ 

215 64 384 76 

ɾʠʪʥʷʢ + ʢʦʟʣʷʪʥʠʢ 
ʚʦʩʪʦʯʥʳʡ + ʢʦʩʪʨʝʮ ʙ/ʦ 

181 67 362 82 

ɺʦʣʦʩʥʝʮ + ʣʶʮʝʨʥʘ + 
ʢʦʩʪʨʝʮ ʙ/ʦ 

158 71 306 78 

ɺʦʣʦʩʥʝʮ + ɻ ʩʧʘʨʮʝʪ+ 
ʢʦʩʪʨʝʮ ʙ/ʦ 

190 82 325 81 

ɺʦʣʦʩʥʝʮ + ʢʦʟʣʷʪʥʠʢ 
ʚʦʩʪʦʯʥʳʡ + ʢʦʩʪʨʝʮ ʙ/ʦ 

240 87 401 90 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʤʦʞʥʦ 
ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʧʦʚ- 
ʣʠʷʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ. ɼʝʨʥʠʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚ ʦʩʝʥʥʝ- 
ʟʠʤʥʠʝ ʧʝʨʠʦʜʳ ʥʘʢʦʧʠʪʴ ʚʣʘʛʫ ʚ ʧʦʯʚʝ, ʪ.ʢ. ʢʦʨʥʠ ʦʪʤʝʨʰʠʭ 
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ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘʤʠ, ʥʝ ʧʦʟʚʦʣʷʶ- 
ʱʠʤʠ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʨʘʟʨʳʚʘʪʴ ʚʝʨʭʥʠʡ ʢʦʨʥʝʦʙʠʪʘʝʤʳʡ 
ʩʣʦʡ, ʜʘʥʥʳʝ ʬʘʢʪʦʨʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʧʝʨʝʟʠʤʦʚʢʫ 
ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʥʜʝʥʮʠʷ ʫʣʫʯʰʝʥʠʷ 
ʧʘʩʪʙʠʱʥʳʭ ʪʨʘʚʦʩʪʦʝʚ ʟʘʚʠʩʠʪ ʦʪ ʧʦʜʙʦʨʘ ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦ- 
ʚʳʭ ʠ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʠ ʠʭ ʪʨʘʚʦʩʤʝʩʝʡ ʧʨʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ 
ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ. 
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INFLUENC E RESOURCE-SAVIN G TECHNOLOGIES  
ON GROWTH  AND DEVELOPMENT  OF LEGUME - 
GRASS MIXTURES  IN THE NORTH KAZAKHSTAN  

Abstract. The article  describes  the  technology  of  cultivation 
of perennial grasses, which were conducted in Kostanay Scientific 
Research Institute of Agriculture. The use of mixed crops legumes 
and grasses are important to strengthen the livestock fodder base. In 
the area of grassland resources Kazakhstan is among the five world 
leaders and more than 70% of the territory occupied by pastures. The 
article deals with plant density, height and hardiness of perennial 
grasses. To improve forage production is an important factor in the 
formation of many years of grass stands using multivariate grass 
mixtures. 

Keywords: pasture, perennial grass, grass mixtures, fodder crops, 
forage production. 
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ɺ.ɹ. ʊʨʦʮ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 
ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʤʘʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷè, ʛ. ʂʠʥʝʣʴ 
 

ɸɻʈʆʊɽʍʅʀʏɽʉʂʆɽ ɿʅɸʏɽʅʀɽ 
ʃɽʉʅʓʍ ʅɸʉɸɾɼɽʅʀʁ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, 
ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ 
ʧʦʣʦʩ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʩʥʝʛʘ, ʫʨʦʚʝʥʴ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʫʨʦ- 
ʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘ- 
ʥʠʡ ʷʚʣʷʣʠʩʴ ʧʦʣʝʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ ʧʨʦʜʫʚʘʝʤʦʡ ʢʦʥʩ- 
ʪʨʫʢʮʠʠ. 

mailto:info@kaznau.kz
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʝʩʥʳʝ ʧʦʣʦʩ rʧʦʟʚʦʣʷʁʪ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʦʪʢʨʳʪʳʤʠ ʫʯʘʩʪʢʘʤʠ ʧʦʣʷ, ʥʘʢʘʧʣʠʚʘʪʴ ʩʥʝʞʥʫʶ ʤʘʩʩʫ ʚ 1,2- 
1,8 ʨʘʟʘ ʙʦʣʴʰʝ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʣʝʛʘʶʱʝʡ 
ʢ ʣʝʩʦʧʦʣʦʩʘʤ, ʠʤʝʝʪ ʧʣʦʪʥʦʩʪʴ ʥʘ 3,4-7,2%, ʘ ʫʜʘʣʝʥʥʫʶ ʤʘʩʩʫ 
ʥʘ 2,1-5,2% ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. ʇʨʠ ʵʪʦʤ ʧʦ- 
ʨʠʩʪʦʩʪʴ ʧʦʯʚʳ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 9,5-14,7%, ʘ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ 
ʥʝʡ ʥʘ 5,2-18,0%. ʋʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʨʘʟʤʝʱʝʥʥʦʡ 
ʚ ʨʘʡʦʥʝ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʦʧʦʣʦʩ, ʚ ʩʨʝʜʥʝʤ ʥʘ 0,28-0,49 ʪ/ʛʘ, 
ʘ ʷʯʤʝʥʷ ʥʘ 0,14-0,37 ʪ/ʛʘ ʚʳʰʝ, ʯʝʤ ʥʘ ʥʝ ʟʘʱʠʱʸʥʥʳʭ ʣʝʩʦʤ 
ʫʯʘʩʪʢʘʭ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʘʷ ʧʦʣʦʩʘ, ʛʫʤʫʩ, ʫʨʦʞʘʡʥʦʩʪʴ, ʥʘʚʝʪ- 

ʨʝʥʥʘʷ ʩʪʦʨʦʥʘ, ʥʘʩʘʞʜʝʥʠʝ. 
 

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦ- 
ʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚ ʣʝʩʦʩʪʝʧʥʳʭ ʠ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʷʚʣʷʝʪʩʷ 
ʧʦʣʝʟʘʱʠʪʥʦʝ ʣʝʩʦʨʘʟʚʝʜʝʥʠʝ. ʃʝʩʥʳʝ ʧʦʣʦʩʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ 
ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʧʦʩʝʚʦʚ ʦʪ ʜʝʡʩʪʚʠʷ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ, ʩʫʭʦʚʝʝʚ, ʟʘ- 
ʩʫʭ, ʵʨʦʟʠʠ ʠ ʪ.ʜ. [1,2,3,4]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ 

ʧʦʣʦʩ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʩʥʝʛʘ, ʫʨʦʚʝʥʴ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʫʨʦʞʘʡ- 
ʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʉʪʘʚʨʦʧʦʣʴʩʢʦ- 
ʛʦ ʨʘʡʦʥʘ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2016 ʛʛ. ʆʙʲʝʢʪʦʤ ʠʩ- 

ʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʧʦʣʝʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ ʧʨʦʜʫʚʘʝʤʦʡ 
ʢʦʥʩʪʨʫʢʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʥʘ 
ʨʘʩʩʪʦ̫ ʥʠʠ 1000 ʤʝʪʨʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʣʝʩʦ- 
ʥʘʩʘʞʜʝʥʠʷ ï ʪʦʧʦʣʴ ʩʝʨʝʙʨʠʩʪʳʡ. ɺʦʟʨʘʩʪ ï 45 ʣʝʪ, ʚʳʩʦʪʘ ʜʝ- 
ʨʝʚʴʝʚ ï 20 ʤʝʪʨʦʚ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ ʢʫʣʴʪʫʨ: ʰʘʛ ʧʦʩʘʜʢʠ 1,5 ʤ, 
ʨʘʩʩʪʦ̫ ʥʠʝ ʤʝʞʜʫ ʨʷʜʘʤʠ 3 ʤ, ʢʦʣʠʯʝʩʪʚʦ ʨʷʜʦʚ ï 5. ɺ ʨʘʡʦʥʝ 
ʣʝʩʦʧʦʣʦʩ ʥʘ ʧʦʣʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʫʯʝʪʥʳʝ ʧʣʦʱʘʜʢʠ ʧʣʦʱʘʜʴʶ 
10 ʤ2 ʩ ʥʘʚʝʪʨʝʥʥʦʡ ʠ ʟʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ ʥʘ ʨʘʩʩʪʦ̫ ʥʠʠ 50 ʤ, 
100 ʤ, 150 ʤ ʠ 200 ʤ ʦʪ ʦʩʠ ʣʝʩʦʧʦʣʦʩ. ʂʨʦʤʝ ʪʦʛʦ ʥʘ ʫʜʘʣʝʥʠʠ 
500 ʤ ʦʪ ʣʝʩʦʧʦʣʦʩ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʧʣʦʱʘʜʢʠ, ʢʦʪʦ- 
ʨʳʝ ʥʝ ʧʦʧʘʜʘʣʠ ʧʦʜ ʚʣʠʷʥʠʝ ʣʝʩʥʦʛʦ ʥʘʩʘʞʜʝʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ 
ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ, ʚ ʥʘʯʘʣʝ ʧʝʨʚʦʡ 
ʜʝʢʘʜʳ ʤʘʨʪʘ, ʥʘ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʢʘʭ ʩ ʧʦʤʦʱʴʶ ʩʥʝʛʦʤʝʨʘ ɺʉ- 
43 ʦʧʨʝʜʝʣʷʣʘʩʴ ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʝʛʦ ʧʣʦʪʥʦʩʪʴ, ʟʘʪʝʤ 
ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʟʘʧʘʩʳ ʘʪʤʦʩʬʝʨʥʦʡ ʚʣʘʛʠ ʚ ʤʠʣʣʠʤʝʪʨʘʭ [5]. 
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ʇʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʜʣʷ ʘʥʘʣʠʟʘ ʦʪʙʠʨʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ- 
ʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ɻʆʉʊʦʚ [6]. ɸʥʘʣʠʟʳ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʣʘʙʦ- 
ʨʘʪʦʨʠʠ ʌɻʋ çʉʪʘʥʮʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ çʉʘʤʘʨʩʢʘʷè. 
ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʫʯʠʪʳʚʘʣʘʩʴ ʧʫʪʝʤ 
ʩʧʣʦʰʥʦʛʦ ʦʙʤʦʣʦʪʘ ʚʩʝʭ ʨʘʩʪʝʥʠʡ ʢʦʥʪʨʦʣʴʥʳʭ ʧʣʦʱʘʜʦʢ ʚ 
ʬʘʟʫ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʟʚʝʰʠʚʘʥʠʷ ʫʨʦ- 
ʞʘʷ. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʣʝʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ ʦʢʘʟʳʚʘʶʪ ʩʫ- 

ʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨ ʥʘʢʦʧʣʝʥʠʷ ʩʥʝʛʘ ʥʘ ʧʨʠʣʝʛʘʶ- 
ʱʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʥʝʛʘ ʫ 
ʣʝʩʦʧʦʣʦʩ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ. ʇʨʠ ʵʪʦʤ ʝʛʦ 
ʚʳʩʦʪʘ ʚ ʩʘʤʦʡ ʣʝʩʦʧʦʣʦʩʝ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 65 ʩʤ. ʇʦ ʤʝʨʝ 
ʫʜʘʣʝʥʠʷ ʦʪ ʥʘʩʘʞʜʝʥʠʡ ʪʦʣʱʠʥʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʫʤʝʥʴʰʘ- 
ʣʘʩʴ ʠ ʨʘʚʥʷʣʘʩʴ ʥʘ ʫʜʘʣʝʥʠʠ 100 ʤ ʚ ʩʨʝʜʥʝʤ ï 55 ʩʤ, ʘ ʥʘ ʨʘʩ- 
ʩʪʦʷʥʠʠ 200 ʤ ï 35 ʩʤ. ʅʦ ʠ ʚ ɻ ʪʦʤ ʩʣʫʯʘʝ ʦʥʘ ʙʳʣʘ ʥʘ 10,0-16,6% 
ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʦʪʢʨʳʪʦʤ ʫʯʘʩʪʢʝ ʧʦʣʷ. ʇʦʣʝʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ 
ʧʦʣʦʩ rʦʢʘʟʚrʘʣʠ ʚʣʠʷʥʠʝ ʠ ʥʘ ʧʣʦʪʥʦʩʪʴ ʩʥʝʛʘ. ʋʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʥʘ ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʳʡ ʩʥʝʛ ʦʙʨʘʟʫʝʪʩʷ ʚ 
ʩʘʤʦʤ ʥʘʩʘʞʜʝʥʠʠ ï 0,34 ʛ/ʩʤ ʠ ʚʙʣʠʟʠ ʣʝʩʦʧʦʣʦʩʳ (0-100 ʤ) ï 
ʜʦ 0,30 ʛ/ʤ3. ʅʘ ʫʜʘʣʝʥʠʠ 200 ʤ ʧʣʦʪʥʦʩʪʴ ʩʥʝʛʘ ʩʥʠʞʘʝʪʩʷ ʜʦ 
0,28 ʛ/ʩʤ3. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʷʣʩʷ 
0,26 ʛ/ʩʤ3, ʠʣʠ ʙʳʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 15,4% ʠ 7,7% ʤʝʥʴʰʝ. 
ʆʙʲʝʤʳ ʦʪʣʦʞʝʥʠʷ ʩʥʝʛʘ ʦʢʘʟʳʚʘʣʠ ʚʣʠʷʥʠʝ ʠ ʥʘ ʚʣʘʛʦʦʙʝʩ- 

ʧʝʯʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʥʝʛʦʚʦʡ ʚʦʜʳ, 
ʚ ʩʨʝʜʥʝʤ 221 ʤʤ ʘʢʢʫʤʫʣʠʨʦʚʘʣʦʩʴ ʚ ʣʝʩʦʧʦʣʦʩʘʭ. ʇʦ ʤʝʨʝ 
ʫʜʘʣʝʥʠʷ ʦʪ ʥʘʩʘʞʜʝʥʠʡ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʫʤʝʥʴʰʘʣʠʩʴ. ʅʘ 
ʨʘʩʩʪʦʷʥʠʠ 100 ʤ ʦʥʠ ʩʦʩʪʘʚʣʷʣʠ ʚ ʩʨʝʜʥʝʤ 165 ʤʤ, ʘ ʥʘ ʫʜʘ- 
ʣʝʥʠʠ 200 ʤ ʣʠʰʴ 98 ʤʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 7,2% ʠ ʚ 1,8 
ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʧʣʦʱʘʜʢʝ ʫʜʘʣʝʥʥʦʡ ʦʪ ʣʝʩʦʧʦʣʦʩʳ ʥʘ ʜʠʩ- 
ʪʘʥʮʠʠ 50 ʤ. ʆʜʥʘʢʦ, ʜʘʞʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʟʘʧʘʩ ʩʥʝʛʦʚʦʡ 
ʚʦʜʳ ʚ ʧʘʰʥʝ ʧʦʣʷ, ʥʘ ʫʜʘʣʝʥʠʠ 200 ʤ ʦʪ ʣʝʩʦʧʦʣʦʩʳ ʦʢʘʟʘʣʩʷ ʚ 
ʩʨʝʜʥʝʤ ʥʘ 25,6% ʚʳʰʝ ʟʘʧʘʩʦʚ ʚʦʜʳ ʦʪʢʨʳʪʦʛʦ ʫʯʘʩʪʢʘ, ʛʜʝ ʦʥ 
ʩʦʩʪʘʚʣʷʣ ʪʦʣʴʢʦ 78 ʤʤ. 
ʀʟʤʝʨʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʥʘ ʟʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ ʦʪ ʣʝ- 

ʩʦʧʦʣʦʩ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʟʜʝʩʴ ʚ ʩʨʝʜʥʝʤ 
ʥʘ 2-10 ʩʤ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ. ʄʝʥʴʰʝ ʦʢʘ- 
ʟʘʣʦʩʴ ʠ ʝʛʦ ʧʣʦʪʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʝ ʧʨʝʚʳʰʘʣʘ 0,27-0,29 ʛ/ʩʤ3. 
ɿʘʧʘʩʳ ʚʦʜʳ ʚ ʪʘʢʦʤ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʙʳʣʠ ʥʘ 10,1-28,7% ʥʠʞʝ, 
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ʯʝʤ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ. ʆʜʥʘʢʦ ʠ ɻ ʪʠ ʩʨʘʚ- 
ʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʣʠ ʢʦʥʪ- 
ʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 
ʃʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚʳʷʚʠʣʠ, ʯʪʦ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʣʝʩʥʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʬʠ- 
ʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ 3,4-7,2% ʩʥʠʞʘʝʪ- 
ʩ ̫ʧʣʦʪʥʦʩʪʴ ʝʝ ʩʣʦʞʝʥʠʷ. ʇʨʠʯʝʤ ʵʪʦ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 
ʧʦ ʚʩʝʤʫ ʧʘʭʦʪʥʦʤʫ ʧʨʦʬʠʣʶ, ʢʘʢ ʥʘ ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ, ʪʘʢ 
ʠ ʥʘ ʟʘʚʝʪʨʝʥʥʦʡ. ʄʝʥʷʝʪʩʷ ʠ ʫʜʝʣʴʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ. ɺ ʨʘʡʦʥʝ 
ʣʝʩʦʧʦʣʦʩ ʧʦʯʚʘ ʩʪʘʥʦʚʠʪʩʷ ʣʝʛʯʝ ʧʦ ʚʩʝʤʫ ʧʘʭʦʪʥʦʤʫ ʛʦʨʠʟʦʥ- 
ʪʫ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, 
ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʨʘʚʥʷʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʥʘ ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ 2,1-4,6%, ʘ ʥʘ ʟʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ 3,5- 
5,2%. ʀʟʤʝʥʷʝʪʩʷ ʠ ʩʢʚʘʞʥʦʩʪʴ ʧʦʯʚʳ. ʅʘ ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ, 
ʟʘʱʠʱʝʥʥʦʡ ʣʝʩʥʳʤ ʥʘʩʘʞʜʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ, ʦʙʱʠʡ ʦʙʲʝʤ 
ʧʦʨ ʚ ʧʦʯʚʝʥʥʦʤ ʦʙʨʘʟʮʝ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 58,4-63.1%, ʵʪʦ ʥʘ 11,6- 
14,7% ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʅʘ ʟʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ 
ʧʦʨʠʩʪʦʩʪʴ ʧʦʯʚʳ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ, ʥʦ ʚ ʮʝʣʦʤ ʦʥʘ ʦʩʪʘʝʪʩʷ 
ʥʘ 9,5-13,4% ʚʳʰʝ ʟʥʘʯʝʥʠʡ ʦʪʢʨʳʪʦʛʦ ʧʦʣʷ. 
ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʩʣʦʝ 

ʧʦʯʚʳ 0-30 ʩʤ ʧʦʜ ʣʝʩʥʳʤ ʥʘʩʘʞʜʝʥʠʝʤ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 
5,00-6,51%. ʕʪʦ ʥʘ 29,4-37,3% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʢʦʥ- 
ʪʨʦʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʦʪʢʨʳʪʦʛʦ ʧʦʣʷ. ʇʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʧʦʣʝʟʘ- 
ʱʠʪʥʦʡ ʣʝʩʦʧʦʣʦʩʳ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʩʥʠ- 
ʞʘʣʦʩʴ. ʅʘ ʫʯʘʩʪʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 100 ʤ ʦʪ ʣʝ- 
ʩʦʧʦʣʦʩʳ ʩ ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ 
ʛʦʨʠʟʦʥʪʝ ʨʘʚʥʷʣʦʩʴ 4,55-5,66%, ʘ ʚ ʧʦʯʚʝ ʟʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ 
4,35-5,44%. ʆʜʥʘʢʦ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 12,0-25,0% ʠ 8,1,3- 
22,2% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʘʰʥʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ʇʦʚʳʰʝʥʥʦʝ 
ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʩʣʝʞʠ- 
ʚʘʣʦʩʴ ʠ ʥʘ ʫʜʘʣʝʥʠʠ 200 ʤ ʦʪ ʣʝʩʦʧʦʣʦʩʳ, ʛʜʝ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʦʢʘʟʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 6,9-18,3% ʙʦʣʴʰʝ 
ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 
ʆʧʳʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʝʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ ʧʦ- 

ʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ, 
ʧʦʚʳʰʘʷ ʝʝ ʚ ʩʨʝʜʥʝʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,28-0,49 ʪ/ʛʘ ʠ 0,14- 
0,37 ʪ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʫʯʘʩʪʢʦʤ. 
ʇʨʠ ʵʪʦʤ ʜʝʡʩʪʚʠʝ ʣʝʩʥʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʣʦʩʴ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʥʘʩʘʞʜʝʥʠʷ. ʊʘʢ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ 
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ʧʰʝʥʠʮʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 200 ʤ ʦʪ ʥʘʩʘʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 2,95- 
3,10 ʮ/ʛʘ, ʵʪʦ ʥʘ 0,35-0,40 ʪ/ʛʘ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 
ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ɻ ʬʬʝʢʪ ʩʢʘʟʳʚʘʝʪʩʷ ʠ 
ʜʘʣʝʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʥʘʤʠ ʨʘʩʩʪʦʷʥʠʷ (ʙʦʣʝʝ 200 ʤ). 
ʋʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʷʯʤʝʥʷ ʚʦ ʤʥʦʛʦʤ ʩʢʣʘʜʳʚʘʣʘʩʴ ʘʥʘ- 

ʣʦʛʠʯʥʦ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʥʘ ʙʳʣʦ 
ʧʦʣʫʯʝʥʦ ʥʘ ʫʜʘʣʝʥʠʠ 150 ʤ ʦʪ ʣʝʩʦʧʦʣʦʩ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘ- 
ʟʘʣ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ ʥʘ ʟʘʚʝʪʨʝʥʥʦʡ ʩʪʦ- 
ʨʦʥʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 6,5-12% ʤʝʥʴʰʝ. 

ɺʓɺʆɼʓ 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 
1. ʅʘʣʠʯʠʝ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ ʧʦʟʚʦʣʷʝʪ ʧʦ ʩʨʘʚ- 

ʥʝʥʠʶ ʩ ʦʪʢʨʳʪʳʤ ʫʯʘʩʪʢʦʤ ʧʦʣʷ ʥʘʢʘʧʣʠʚʘʪʴ ʩʥʝʞʥʫʶ ʤʘʩʩʫ 
ʚ 1,2-1,8 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʥʝ ʟʘʱʠʱʝʥʥʦʤ ʫʯʘʩʪʢʝ. ʇʨʠ ʵʪʦʤ 
ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,2-2,7 ʨʘʟ. 

2. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʣʝʩʦʧʦʣʦ- 
ʩʝ, ʠʤʝʝʪ ʧʣʦʪʥʦʩʪʴ ʥʘ 3,4-7,2%, ʘ ʫʜʘʣʝʥʥʫʶ ʤʘʩʩʫ ʥʘ 2,1-5,2% 
ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ. ʇʨʠ ʵʪʦʤ ʧʦʨʠʩʪʦʩʪʴ ʧʦʯ- 
ʚ  rʚʦʟʨʘʩʪʘʝʪ ʥʘ 9,5-14,7%, ʘ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʥʝʡ ʥʘ 6,9- 
25,0% 

3. ʋʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʨʘʟʤʝʱʝʥʥʦʡ ʚ ʨʘʡʦʥʝ ʧʦ- 
ʣʝʟʘʱʠʪʥʦʡ ʣʝʩʦʧʦʣʦʩʳ, ʚ ʩʨʝʜʥʝʤ ʥʘ 0,28-0,49 ʪ/ʛʘ, ʘ ʷʯʤʝʥʷ ʥʘ 
0,14-0,37 ʪ/ʛʘ ʚʳʰʝ, ʯʝʤ ʥʘ ʥʝ ʟʘʱʠʱʝʥʥʦʤ ʣʝʩʦʤ ʧʦʣʝ. ʇʨʠ ɻ ʪʦʤ 
ʟʘʱʠʪʥʳʝ ʜʝʡʩʪʚʠʷ ʥʘʩʘʞʜʝʥʠʷ ʣʫʯʰʝ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ ʫʜʘʣʝʥʠʠ 
ʙʦʣʝʝ 50 ʤ ʦʪ ʣʝʩʦʧʦʣʦʩʳ. 
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AGRONOMI C VALU E OF FOREST PLANTATIONS 

Abstract. The article presents the results of the research, the 
purpose of which was to study the effect of forest shelter belts on 
the snow accumulation, the level of soil fertility  and crop yields. The 
object of research was the forest shelter belts scavenged design. 

It is established that the forest belt enables, in comparison with 
open areas of the field accumulate a lot of snow in 1,2-1,8 times 
more. Soil cover of the territory adjacent to the forest has a density 
of 3.4-7.2% and remote mass by 2.1-5.2 percent less than on control 
plots. The porosity of the soil increases by 9.5 and 14.7%, and humus 
content in it is 5.2-18,0%. The yield of winter wheat is in the area of 
shelter belts on average by 0.28 to 0.49 t/ha and barley on 0,14-0,37 
t/ha higher than in not-protected forest areas. 
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ʄ.ɺ. ʍʘʟʦʚ, ɸ.ʅ. ʃʝʙʝʜʝʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʘʢʘʜʝʤʠʢ ʈɸʅ, ʧʨʦʬʝʩʩʦʨ 
ʅ.ʀ. ʂʘʰʝʚʘʨʦʚ 

ʉʠʙʠʨʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʦʨʤʦʚ, 
ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ 
ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʧʦʩ. ʂʨʘʩʥʦʦʙʩʢ 
 

ʇʈʆɼʋʂʊʀɺʅʓʁ ʇʆʊɽʅʎʀɸʃ ʇɸʁɿʓ 
ʀ ɽɻʆ ʈɽɸʃʀɿɸʎʀʗ ɺ ʋʉʃʆɺʀʗʍ 
ʃɽʉʆʉʊɽʇʀ ɿɸʇɸɼʅʆʁ ʉʀɹʀʈʀ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩ- 
ʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʦʟʜʝʣʳʚʘʥʠʶ ʧʘʡʟʳ ʥʘ ʩʦʣʦʥʮʦʚʳʭ ʧʦʯʚʘʭ ɹʘ- 
ʨʘʙʳ ʠ ʯʝʨʥʦʟʸʤʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʣʝʩʦʩʪʝʧʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺ 
ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʳʷʚʣʝʥ ʚʳʩʦʢʠʡ 
ʧʦʪʝʥʮʠʘʣ ʢʫʣʴʪʫʨʳ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʘʡʟʳ ʥʘ ʢʦʨʤ 
ʞʠʚʦʪʥʳʤ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʡʟʘ (Echinochloʘ frumentacea Link .), ʩʤʝ- 

ʰʘʥʥʳʡ ʧʦʩʝʚ, ʩʦʚʤʝʩʪʥʳʡ ʧʦʩʝʚ, ʫʨʦʞʘʡʥʦʩʪʴ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ, 
ʩʠʣʦʩ. 

 

ʇʘʡʟʘ (ʝʞʦʚʥʠʢ ʭʣʝʙʥʳʡ, ʷʧʦʥʩʢʦʝ ʧʨʦʩʦ) (Echinochloʘ 
frumentacea Link.) ï ʚʳʩʦʢʦʫʨʦʞʘʡʥʘʷ, ʧʠʪʘʪʝʣʴʥʘʷ ʦʜʥʦʣʝʪʥʷʷ 
ʟʝʨʥʦʚʘʷ ʠ ʢʦʨʤʦʚʘʷ ʢʫʣʴʪʫʨʘ. ʀʟʜʘʚʥʘ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʚ ʀʥʜʠʠ, 
ʂʠʪʘʝ, ʂʦʨʝʝ, ʗʧʦʥʠʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʦʷʚʠʣʘʩʴ ʚ 
ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ [1, 2]. 
ʋʜʦʙʥʘ ʚ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʪʘʢ ʢʘʢ ʧʦʩʝʚ ʝ yʥʘʯʠʥʘʝʪ- 

ʩ ̫ʧʦʩʣʝ ʤʘʩʩʦʚʦʛʦ ʩʝʚʘ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ (ʢʦʥʝʮ ʤʘï̫ʠʶʥʴ). ʇʦ 
ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʧʘʡʟʘ ʧʨʝʚʦʩʭʦʜʠʪ ʦʚʸʩ ʚ 2ï8 ʨʘʟ, ʥʝ 
ʪʨʝʙʫʝʪ ʤʝʞʜʫʨʷʜʥʳʭ ʦʙʨʘʙʦʪʦʢ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʚʨʝʞʜʘʝʪʩʷ 
ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʩʯʠʪʘʝʪʩʷ ʤʝʥʝʝ ʵʥʝʨʛʦʝʤʢʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʩʨʘʚʥʝ- 
ʥʠʠ ʩ ʢʫʢʫʨʫʟʦʡ ʠ ʢʨʝʩʪʦʮʚʝʪʥʳʤʠ. ʇʘʡʟʘ ʭʦʨʦʰʦ ʦʪʨʘʩʪʘʝʪ ʧʦʩ- 
ʣʝ ʩʢʘʰʠʚʘʥʠʷ ʠ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ʜʘʸʪ ʜʚʘ ʫʢʦʩʘ. 
ʇʝʨʩʧʝʢʪʠʚʥʘ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʧʦʜʪʘʸʞʥʦʡ 
ʟʦʥʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʘ ʪʘʢʞʝ ʚ ʨʘʡʦʥʘʭ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞ- 
ʥʝʥʠʷ ʠ ʥʘ ʧʦʣʠʚʝ [1]. 
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ɼʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʝ ʟʘʜʝʣ- 
ʢʠ ʩʝʤʷʥ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 10Áʉ. ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʤʦʨʦʟʢʠ 
ʧʦʚʨʝʞʜʘʶʪ ʤʦʣʦʜʳʝ ʚʩʭʦʜʳ. ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʚʦʝʛʦ ʨʦʩʪʘ 
ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ ʨʘʩʪʸʪ ʤʝʜʣʝʥʥʦ, ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʫʛʥʝʪʘʪʴʩʷ 
ʩʦʨʥʷʢʘʤʠ. ʂ ʧʦʯʚʘʤ ʧʘʡʟʘ ʤʘʣʦ ʪʨʝʙʦʚʘʪʝʣʴʥʘ ʠ ʤʦʞʝʪ ʧʨʦʠʟ- 
ʨʘʩʪʘʪʴ ʢʘʢ ʥʘ ʟʘʩʦʣʸʥʥʳʭ, ʩʦʣʦʥʮʝʚʘʪʳʭ, ʪʘʢ ʠ ʥʘ ʢʠʩʣʳʭ ʧʦʯ- 
ʚʘʭ, ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʜʘʸʪ ʥʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʯʝʨʥʦʟʝʤʦʚʠʜʥʳʭ ʠ 
ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʪʦʨʬʷʥʠʩʪʳʭ. ʍʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪ ʠʟʙʳʪʦʯʥʦʝ ʫʚ- 
ʣʘʞʥʝʥʠʝ ʠ ʤʦʞʝʪ ʚʳʩʝʚʘʪʴʩʷ ʥʘ ʧʦʥʠʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʣʴʝʬʘ 
ʩ ʙʣʠʟʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ [3]. 
ʆʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʚ ʧʨʦʧʘʰʥʦʤ 

ʧʦʣʝ ʩʝʚʦʦʙʦʨʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʦʩʝʥʥʝʡ ʚʩʧʘʰʢʠ ʥʘ ʛʣʫʙʠʥʫ ʧʘ- 
ʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠʣʠ ʨʳʭʣʝʥʠʷ ʥʘ ʛʣʫʙʠʥʫ 28ï30 ʩʤ. ɺʝʩʥʦʡ 
ʙʦʨʦʥʦʚʘʥʠʝ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʣʘʥʠʨʦʚʱʠʢʦʤ (ʇʅ-8), ʧʨʝʜʧʦʩʝʚ- 
ʥʘʷ ʢʫʣʴʪʠʚʘʮʠʷ (ʂʇʉ-4,0), ʧʨʠʢʘʪʳʚʘʥʠʝ ʢʘʪʢʘʤʠ ɿ-ʂʂ-6ɸ ʜʦ ʠ 
ʧʦʩʣʝ ʧʦʩʝʚʘ. 
ʉʝʷʪʴ ʧʘʡʟʫ ʨʘʥʦ ʚʝʩʥʦʡ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʪʘʢ ʢʘʢ ʧʨʠ ʭʦʣʦʜ- 

ʥʦʡ ʧʦʛʦʜʝ ʩʝʤʝʥʘ ʝ yʧʨʦʨʘʩʪʘʶʪ ʚ ʧʦʯʚʝ ʯʝʨʝʟ 20ï25 ʜʥʝʡ, ʘ ʧʨʠ 
ʧʦʩʝʚʝ ʚ ʧʨʦʛʨʝʪʫʶ ʧʦʯʚʫ (10...12 ̒ ʉ) ʚʩʭʦʜ rʧʦʷʚʣʷʶʪʩʷ ʥʘ 5ï6- 
ʡ ʜʝʥʴ ʠ ʨʘʩʪʝʥʠʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʨʘʟʚʠʚʘʶʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ 
[3, 4]. ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʩʨʦʢ ʧʦʩʝʚ 25 ʤʘï̫10 ʠʶʥʷ, ʪʦ ʝʩʪʴ ʧʦʩʣʝ 
ʫʥʠʯʪʦʞʝʥʠʷ ʚʩʭʦʜʦʚ ʩʦʨʥʷʢʦʚ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʝʣʸʥʦʛʦ ʢʦʥ- 
ʚʝʡʝʨʘ ʜʣʷ ʜʦʡʥʦʛʦ ʩʪʘʜʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʧʘʡʟʫ ʤʦʞʥʦ 
ʚʳʩʝʚʘʪʴ ʚ 2ï3 ʩʨʦʢʘ ʩ ʠʥʪʝʨʚʘʣʦʤ 15ï20 ʜʥʝʡ. ʉʧʦʩʦʙ ʧʦʩʝʚʘ 
ʨʷʜʦʚʦʡ, ʚʦʟʤʦʞʝʥ ʧʦʩʝʚ ʩʝʷʣʢʘʤʠ ʉɿʊ-3,6, ʉɿʇ-3,6, ʉɿʉ-2,1, 
ʉʅ-16. ɻʣʫʙʠʥʘ ʧʦʩʝʚʘ ʧʘʡʟʳ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʫʚʣʘʞʥʸʥʥʦʩʪʠ 
ʧʦʯʚʳ ʠ ʩʦʩʪʘʚʣʷʝʪ 2ï6 ʩʤ. 
ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ʧʘʡʟʳ 2,0ï4,0 ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʩʝʤʷʥ. ʇʨʠ 

ʧʨʦʛʥʦʟʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʦ ʫʚʣʘʞʥʝʥʠʶ ʣʝʪʘ ʚʳʩʝʚʘʪʴ ʣʫʯʰʝ 
4,0 ʤʣʥ/ʛʘ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʝʨʝʩʳʭʘʥʠʠ ʧʦʩʝʚʥʦʛʦ ʩʣʦʷ ʧʦʯ- 
ʚ  rʥʦʨʤʫ ʚʳʩʝʚʘ ʫʚʝʣʠʯʠʚʘʶʪ ʥʘ 25 %. ɽʩʣʠ ʧʦʩʝʚ ʧʨʦʚʝʜʸʥ ʥʘ 
ʯʠʩʪʦʤ ʦʪ ʩʦʨʥʷʢʦʚ ʧʦʣʝ, ʪʦ ʫʭʦʜʘ ʟʘ ʧʦʩʝʚʘʤʠ ʥʝ ʪʨʝʙʫʝʪʩʷ. 
ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʧʘʡʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩ- 

ʪʘʥʠʷ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 80 ʜʦ 200 ʩʤ. ʉʨʦ- 
ʢʠ ʠ ʩʧʦʩʦʙʳ ʫʙʦʨʢʠ ʧʘʡʟʳ ʟʘʚʠʩʷʪ ʦʪ ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʘʩʩʳ [3]. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʠ ʥʦʨʤ ʚʳʩʝʚʘ ʧʘʡʟʳ ʚ 2011ï 

2013 ʛʛ. ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸ- 
ʥʦʡ ʤʘʩʩʳ ʧʨʠ ʢʦʤʙʘʡʥʦʚʦʡ ʫʙʦʨʢʝ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʠʩʩʣʝ- 
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ʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʘ ʧʨʠ ʧʦʩʝʚʝ 10 ʠʶʥʷ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 4,0 ʤʣʥ/ 
ʛʘ ï 31,4 ʪ/ ʛʘ, ʩʦʜʝʨʞʘʥʠʝ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʩʪʘʚʠʣʦ 
20,7 %. ʇʨʠ ʧʦʩʝʚʝ 20 ʤʘʷ ʧʨʠ ʪʦʡ ʞʝ ʥʦʨʤʝ ʚʳʩʝʚʘ, ʫʨʦʞʘʡʥʦʩʪʴ 
28,9 ʪ/ʛʘ, ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 27,0 %. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 
ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 4ï7 ʩʤ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ 
ʩ 1,0 ʜʦ 4,0 ʤʣʥ/ʛʘ. ʄʝʞʜʫ ʩʨʦʢʘʤʠ ʧʦʩʝʚʘ ʵʪʘ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠ- 
ʣʘ ʣʠʰʴ 1ï2 ʩʤ. ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʙʠʦʤʘʩʩʳ ʧʝʨʝʜ ʫʙʦʨʢʦʡ 
ʧʦʢʘʟʘʣ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʚʝʜʸʪ ʢ ʩʥʠʞʝʥʠʶ ʜʦʣʠ 
ʩʦʨʥʷʢʦʚ, ʦʜʥʘʢʦ ʧʨʠ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʩʨʦʢʝ ʧʦʩʝʚʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 
ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʘʝʪʩʷ. ʊʘʢ, ʥʘ ʚʘʨʠʘʥʪʘʭ ʧʦʩʝʚʘ 20 ʤʘʷ ʩ ʥʦʨ- 
ʤʦʡ ʚʳʩʝʚʘ 1,0 ʤʣʥ/ʛʘ ʜʦʣʷ ʩʦʨʥʷʢʦʚ ʚ ʦʙʱʝʡ ʙʠʦʤʘʩʩʝ ʩʦʩʪʘʚ- 
ʣʷʣʘ 32 %, ʧʨʠ ʥʦʨʤʝ 4,0 ʤʣʥ/ʛʘ ï 17 %, 31 ʤʘʷ ï 34 % ʠ 21 %, 10 
ʠʶʥʷ ï 36 % ʠ 23 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [5]. 
ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʚ 1982ï1992 ʛʛ. ʅ.ʇ. ɹʦʩʳʤ, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʘʡʟʳ ʥʘ ʙʦʛʘʨʝ ʩʦ- 
ʩʪʘʚʣʷʝʪ 15ï50 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʧʨʠ ʦʨʦʰʝʥʠʠ ï 35ï80 ʪ/ʛʘ. 
ʂʦʨʤʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʧʘʡʟʳ, ʦʭʦʪʥʦ ʧʦʝʜʘʶʪ ʚʩʝ ʚʠʜʳ ʞʠ- 
ʚʦʪʥʳʭ [3]. 
ʉ ʮʝʣʴʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʛʦ ʢʦʨʤʘ ʧʦ ʧʝʨʝʚʘ- 

ʨʠʤʦʤʫ ʧʨʦʪʝʠʥʫ ʚ ʧʝʨʠʦʜ 2008ï2010 ʛʛ. ʠʟʫʯʘʣʠʩʴ ʧʦʣʠʚʠʜʦ- 
ʚʳʝ ʧʦʩʝʚʳ ʧʘʡʟʳ ʩ ʙʦʙʘʤʠ ʢʦʨʤʦʚʳʤʠ ʠ ʛʦʨʦʭʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʢʦʤʙʘʡʥʦʚʦʡ ʫʙʦʨʢʝ ʚ ʬʘʟʫ ʚʳʤʸʪʳʚʘʥʠʷ 
ʫ ʧʘʡʟʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʙʦʚ ʫ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʩʝʨʝʜʠ- 
ʥʘïʢʦʥʝʮ ʘʚʛʫʩʪʘ), ʩʦʚʤʝʩʪʥʳʝ ʠ ʩʤʝʰʘʥʥʳʝ ʧʦʩʝʚʳ ʦʙʝʩʧʝʯʠ- 
ʣʠ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʯʝʤ ʚ ʬʘʟʫ 
ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʧʘʡʟʳ ʠ ʟʝʣʝʥʦʡ ʩʧʝʣʦʩʪʠ ʙʦʙʦʚʳʭ (ʢʦʥʝʮ 
ʘʚʛʫʩʪʘïʥʘʯʘʣʘ ʩʝʥʪʷʙʨʷ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʝʝ ʧʦʟʜʥʠʡ 
ʩʨʦʢ ʫʙʦʨʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 
ʧʘʡʟʳ ʩ ʛʦʨʦʭʦʤ: ʥʘ 43 % ï ʚ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʠ ʥʘ 24 % ï ʚ 
ʩʦʚʤʝʩʪʥʳʭ. ɿʘʪʷʛʠʚʘʥʠʝ ʩ ʫʙʦʨʢʦʡ ʧʦʣʠʚʠʜʦʚʳʭ ʧʦʩʝʚʦʚ ʧʘʡʟʳ 
ʩ ʛʦʨʦʭʦʤ ʚʝʜʸʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʸ- 
ʥʦʡ ʤʘʩʩʳ ʟʘ ʩʯʸʪ ʧʦʣʝʛʘʥʠʷ ʠ ʧʦʪʝʨʴ ʙʦʙʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ɺ 
ʧʦʩʝʚʘʭ ʩ ʙʦʙʘʤʠ ʪʘʢʠʭ ʧʦʪʝʨʴ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʇʦʣʠʚʠʜʦʚʳʝ 
ʧʦʩʝʚʳ ʧʘʡʟʳ ʩ ʙʦʙʘʤʠ ʢʦʨʤʦʚʳʤʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʠ ʩʤʝʰʘʥ- 
ʥʦʤ ʧʦʩʝʚʝ 31,0 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʘʙʩʦʣʶʪʥʦ ʩʫ- 
ʭʦʛʦ ʚʝʱʝʩʪʚʘ 22,0 %, ʜʘʥʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯ- 
ʥʳʝ ʧʦʩʝʚʳ ʩ ʛʦʨʦʭʦʤ ʥʘ 34 %. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʦʩʝʚʝ ʨʘʟʥʠʮʘ 
ʩʦʩʪʘʚʣʷʝʪ 21 %. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʚʠʜʦʚʦʡ ʧʘʡʟʦʡ ʧʨʠʙʘʚʢʘ 
ʚ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʦʚ ʩ ʙʦʙʘʤʠ ʥʘ 
ʧʝʨʚʦʤ ʩʨʦʢʝ ʫʙʦʨʢʠ ʩʦʩʪʘʚʠʣʘ 10 %, ʩʦʚʤʝʩʪʥʳʭ 3 % [6]. 
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ʇʨʠ ʧʝʨʚʦʤ ʩʨʦʢʝ ʫʙʦʨʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʣʠʚʠʜʦʚʳʭ ʧʦ- 
ʩʝʚʦʚ ʧʘʡʟʳ ʙʳʣʘ ʪʘʢʞʝ ʚʳʰʝ: ʩʙʦʨ ʩ 1 ʛʘ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʩʦ- 
ʩʪʘʚʠʣ 60,7ï71,8 ɻɼʞ, ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ï 46,7ï55,7 ʮ, ʩʳʨʦʛʦ 
ʧʨʦʪʝʠʥʘ ï 619ï1109 ʢʛ. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʦʨʤʦʚʦʡ ʝʜʠ- 
ʥʠʮʳ ʧʝʨʝʚʘʨʠʤʳʤ ʧʨʦʪʝʠʥʦʤ ʧʦʣʠʚʠʜʦʚʳʭ ʧʦʩʝʚʦʚ ʩʦʩʪʘʚʠʣʘ 
117ï148 ʛ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʦ ʟʦʦʪʝʭʥʠʯʝʩʢʫʶ ʥʦʨʤʫ, ʠ 
ʙʳʣʦ ʙʦʣʴʰʝ ʥʘ 44ï83 % ʧʦʢʘʟʘʪʝʣʷ ʤʦʥʦʢʫʣʴʪʫʨʳ ʧʘʡʟʳ. ʕʪʦ 
ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʦʝ 
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʜʢʦʨʤʢʠ ʚ ʟʝʣʸʥʦʤ ʢʦʥʚʝʡʝʨʝ, ʘ ʪʘʢʞʝ 
ʜʣʷ ʟʘʢʣʘʜʢʠ ʩʠʣʦʩʘ [6]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʘʭ ʤʦʞʥʦ ʫʚʝ- 

ʣʠʯʠʪʴ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʝʩʝʡ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʨʤʦʚʳʭ 
ʢʫʣʴʪʫʨ ʩ ʙʦʙʘʤʠ ʢʦʨʤʦʚʳʤʠ ʠ ʛʦʨʦʭʦʤ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʩʦʦʪ- 
ʥʦʰʝʥʠʶ ʢʠʩʣʦʪ ʧʦʣʫʯʘʝʤʳʝ ʢʦʨʤʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʧʝʨʚʦʤʫ 
ʢʣʘʩʩʫ ʢʘʯʝʩʪʚʘ. ɺʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʧʨʝʦʙʣʘʜʘʣʘ ʤʦʣʦʯʥʘʷ ʢʠʩʣʦ- 
ʪʘ, ʚ ʩʫʤʤʝ ʢʠʩʣʦʪ ʝ yʙʳʣʦ ʙʦʣʝʝ 70 % [7]. 
ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʠ ʥʘ ʨʘʟ- 

ʥʳʭ ʢʫʣʴʪʫʨʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʧʘʡʟʝ, ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ (ʚ 
ʩʨʝʜʥʝʤ ʥʘ 82 %) ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʦʚʳʭ ʩʦʨʪʦʚ ʥʘʜ ʩʪʘʨʳʤʠ ʧʦ 
ʩʙʦʨʫ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʩ 1 ʛʘ (ʪʘʙʣ. 1). ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ 
ʧʘʡʟʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʧʨʦʪʝʠʥʘ ʜʦ 308 ʢʛ/ʛʘ. 

 
ʉʙʦʨ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʢʛ/ʛʘ 

ʊʘʙʣʠʮʘ 1 

 

ʂʫʣʴʪʫʨʘ 
ʉʨʝʜʥʝʝ ʟ 

ʘ 1981-1983 ʛʛ. [3] 
ʉʨʝʜʥʝʝ 

ʟʘ 2008-2010 ʛʛ. [8] 

ʈʘʟʥʠʮʘ 

ʢʛ % 

ʇʘʡʟʘ 242 308 66 27 

ʇʨʦʩʦ ʢʦʨʤʦʚʦʝ 160 272 112 70 

ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ 128 321 193 150 

ʉʨʝʜʥʝʝ 177 300 132 82 
 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʩʠʣʦʩʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦ- 
ʛʦ ʠʟ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘ 1 ʢʦʨʤʦʚʫʶ ʝʜʠʥʠʮʫ 
ʧʘʡʟʦʚʦʛʦ ʩʠʣʦʩʘ ʧʨʠʭʦʜʠʪʩʷ 94 ʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʩʫ- 
ʜʘʥʢʦʚʦʛʦ ï 53, ʧʨʦʩʷʥʦʛʦ ï 66, ʢʫʢʫʨʫʟʥʦʛʦ ʩʠʣʦʩʘ ï 52 ʛ. ɺ 1 ʢʛ 
ʩʠʣʦʩʘ ʠʟ ʧʘʡʟʳ ʩʦʜʝʨʞʠʪʩʷ 2,01 ʛ ʢʘʣʴʮʠʷ, 39,6 ʛ ʢʘʨʦʪʠʥʘ, ʚ ʢʫ- 
ʢʫʨʫʟʥʦʤ ï 1,03 ʠ 9,4 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʢʘʨʤʣʠʚʘʥʠʝ ʚ ʟʠʤʥʝʝ 
ʚʨʝʤʷ ʜʦʡʥʦʤʫ ʩʪʘʜʫ ʩʠʣʦʩʘ ʠʟ ʧʘʡʟʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʫʢʫʨʫʟʥʳʤ 
ʜʘʸʪ ʧʨʠʙʘʚʢʫ ʤʦʣʦʢʘ 0,7ï1,5 ʢʛ ʚ ʩʫʪʢʠ [3]. 
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ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʝʣʝʥʦʛʦ ʢʦʥʚʝʡʝʨʘ ʩʢʘʰʠʚʘʪʴ ʧʘʡʟʫ ʥʘ ʧʦʜ- 
ʢʦʨʤʢʫ ʞʠʚʦʪʥʳʤ ʣʫʯʰʝ ʚ ʬʘʟʫ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ, ʢʦʛʜʘ ʨʘʩʪʝʥʠʷ 
ʥʝʞʥʳʝ ʠ ʠʤʝʶʪ ʚʳʩʦʪʫ 50ï80 ʩʤ. ʉʫʪʦʯʥʳʝ ʫʜʦʠ ʢʦʨʦʚ ʧʨʠ ʢʦʨ- 
ʤʣʝʥʠʠ ʟʝʣʸʥʦʡ ʤʘʩʩʦʡ ʧʘʡʟʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ 
1ï1,5 ʢʛ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʟʝʣʸʥʦʡ ʤʘʩʩʦʡ ʛʦʨʦʭʦʦʚʩʷ- 
ʥʦʡ ʠ ʚʠʢʦʦʚʩʷʥʦʡ ʩʤʝʩʷʤʠ. ʇʝʨʝʭʦʜ ʦʪ ʧʦʜʢʦʨʤʢʠ ʢʦʨʦʚ ʧʘʡʟʦʡ 
ʢ ʧʦʜʢʦʨʤʢʝ ʢʫʢʫʨʫʟʦʡ ʚʝʜʸʪ ʢ ʩʥʠʞʝʥʠʶ ʫʜʦʝʚ [3]. 
ʅʘ ʩʝʥʦ ʧʘʡʟʫ ʣʫʯʰʝ ʫʙʠʨʘʪʴ ʚ ʢʦʥʮʝ ʬʘʟʳ ʪʨʫʙʢʦʚʘʥʠʷ. ɿʘ- 

ʛʦʪʦʚʢʫ ʩʝʥʘ ʧʨʦʚʦʜʷʪ ʚ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʨʦʢʘ: ʚ ʠʶʣʝïʘʚʛʫʩʪʝ ʠ ʚ 
ʩʝʥʪʷʙʨʝïʦʢʪʷʙʨʝ. ɺ ʠʶʣʝïʘʚʛʫʩʪʝ ʥʝ ʩʣʝʜʫʝʪ ʩʢʘʰʠʚʘʪʴ ʧʘʡʟʫ 
ʧʨʠ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʙʦʣʝʝ 80 ʩʤ, ʪʘʢ ʢʘʢ ʩʦʯʥʘʷ ʤʘʩʩʘ ʜʦʣʛʦ ʩʫ- 
ʰʠʪʩʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʝ yʧʦʜ ʦʩʘʜʢʠ. 
ʉʝʥʘʞ ʠʟ ʧʘʡʟʳ ʟʘʛʦʪʘʚʣʠʚʘʶʪ 15ï20 ʘʚʛʫʩʪʘ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 

ʨʘʩʪʝʥʠʡ 50ï55 %. 
ʇʨʠ ʥʝʙʦʣʴʰʠʭ ʟʘʤʦʨʦʟʢʘʭ ʢʫʢʫʨʫʟʘ ʦʙʳʯʥʦ ʧʦʛʠʙʘʝʪ, ʚʳʩʳ- 

ʭʘʝʪ ʠ ʪʝʨʷʝʪ ʢʘʯʝʩʪʚʦ. ʋ ʧʘʡʟʳ ʠʟ-ʟʘ ʧʣʦʪʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ ʟʘʤʦ- 
ʨʦʟʢʘʤʠ ʧʦʚʨʝʞʜʘʝʪʩʷ ʪʦʣʴʢʦ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʩʪʝʥʠʷ, ʘ ʥʠʞʥʷʷ 
ʯʘʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫʙʠʨʘʪʴ ʥʘ 
ʩʠʣʦʩ ʢʫʢʫʨʫʟʫ, ʟʘʪʝʤ ʧʘʡʟʫ. ʆʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ ʫʙʦʨʢʠ ʢʦʥʝʮ ʘʚ- 
ʛʫʩʪʘïʥʘʯʘʣʘ ʩʝʥʪʷʙʨʷ [3]. 
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conditions of revealed high potential of culture and the possibility of 
cultivation of japanese millet for animal feed. 
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ʅ.ʉ. ʏʝʯʝʥʠʥʘ 
ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ɸ.ɸ. ɹʝʣʷʝʚ 
ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 
 

ɺʃʀʗʅʀɽ ʐʊɸʄʄʆɺ ɹɸʂʊɽʈʀʁ ʈʆɼɸ 
BACILLUS  ʅɸ ʈʆʉʊ, ʈɸɿɺʀʊʀɽ, 
ʌʀʊʆʉɸʅʀʊɸʈʅʆɽ ʉʆʉʊʆʗʅʀɽ ʀ 

ʇʃʆɼʆʅʆʐɽʅʀɽ ʈɽʄʆʅʊɸʅʊʅʆʁ ʄɸʃʀʅʓ 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʜʝʡʩ- 
ʪʚʠʷ ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʰʪʘʤʤʘʤʠ 
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ʙʘʢʪʝʨʠʡ ʨʦʜʘ Bacillus ʥʘ ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʨʝ- 
ʤʦʥʪʘʥʪʥʦʡ ʤʘʣʠʥʳ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʠʭʩʷ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘ- 
ʶʱʝʡ ʩʨʝʜʳ. ʇʨʝʜʧʦʩʘʜʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʰʪʘʤ- 
ʤʘʤʠ ʧʦʚʳʰʘʣʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʤʘʣʠʥʳ ʥʘ 7-16%, ʩʪʠʤʫʣʠʨʦ- 
ʚʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʙʝʛʦʚ ʟʘʤʝʱʝʥʠʷ ʜʦ 
40% ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʩʥʠʞʘʣʘ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʩ- 
ʪʝʥʠʡ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚ 1,6-2,0 ʨʘʟʘ ʚʩʣʝʜʩʪʚʠʝ 
ʧʦʚʳʰʝʥʠʷ ʟʠʤʦʩʪʦʡʢʦʩʪʠ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙʨʘ- 
ʙʦʪʢʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʰʪʘʤʤʘʤʠ B. amyloliquefaciens ɺʂʇʄ 
ɺ-10642 ʠ B. subtilis ɺʂʇʄ ɺ-10641 ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ 
ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ ʚ 1,3-1,6 ʨʘʟʘ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚʦʟʨʘʩʪʘʣʘ 
ʥʘ 16-26%. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʣʠʥʘ ʨʝʤʦʥʪʘʥʪʥʘʷ, ʰʪʘʤʤʳ ʙʘʢʪʝʨʠʡ 

ʨʦʜʘ Bacillus, ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬɻʬʝʢʪ, ʘʜʘʧʪʠʨʫʶʱʝʝ 
ʜʝʡʩʪʚʠʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʘʜʦʚʦʜʩʪʚʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ- 
ʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚ- 
ʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ.  ʇʨʠ ʚʦʟʜʝʣʳʚʘ- 
ʥʠʠ ʧʣʦʜʦʚʳʭ ʠ ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 
ʨʘʟʚʠʪʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʝʤ ʢʫʣʴ- 
ʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨ- 
ʥʘʪʠʚʳ ʭʠʤʠʯʝʩʢʦʤʫ ʤʝʪʦʜʫ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʧʨʦ- 
ʜʫʢʮʠʷ ʥʝ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʦʩʪʘʪʢʦʚ ʭʠʤʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʦʚ 
[1, 2]. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʫʩʣʦʚʠʷʭ ʉʠʙʠʨʠ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʚʦʟʤʦʞ- 
ʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʦʩʪʦʤ, ʨʘʟʚʠʪʠʝʤ ʠ ʘʜʘʧʪʘʮʠ- 
ʝʡ ʨʘʩʪʝʥʠʡ ʟʝʤʣʷʥʠʢʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʩʘʞʝʥʮʝʚ ʰʪʘʤʤʘʤʠ ʩʘʧʨʦʪʨʦʬʥʳʭ ʙʘʢʪʝʨʠʡ 
ʨʦʜʘ Bacillus [3]. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʢʫʩʪʦʚ ʤʘʣʠʥʳ 
ʰʪʘʤʤʘʤʠ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Bacillus ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʘʩʧʝʢʪʳ ʘʥʪʘ- 
ʛʦʥʠʩʪʠʯʝʩʢʦʛʦ ʠ ʠʤʤʫʥʠʟʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ, ʩʥʠʞʘʶʱʠʝ ʧʦ- 
ʨʘʞʝʥʠʝ ʛʨʠʙʥʦʡ ʠʥʬʝʢʮʠʝʡ [4]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʢʘ ʜʝʡʩʪʚʠʷ ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙ- 

ʨʘʙʦʪʢʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʩʘʞʝʥʮʝʚ ʰʪʘʤʤʘʤʠ ʙʘʢʪʝʨʠʡ ʨʦʜʘ 
Bacillus ʥʘ ʘʜʘʧʪʘʮʠʶ, ʨʦʩʪ ʠ ʧʣʦʜʦʥʦʰʝʥʠʝ ʨʘʩʪʝʥʠʡ ʨʝʤʦʥʪʘʥ- 
ʪʥʦʡ ʤʘʣʠʥʳ. 

ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʧʦʩʘʜʢʠ 2012 ʛʦʜʘ ʨʝ- 

ʤʦʥʪʘʥʪʥʦʡ ʤʘʣʠʥʳ ʩʦʨʪʘ ʅʝʜʦʩʷʛʘʝʤʘʷ (ʩʝʣʝʢʮʠʠ ɺʉʊʀʉʇ, ʛ. 
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ʄʦʩʢʚʘ); ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʰʪʘʤʤʳ ʙʠʦʘʛʝʥʪʦʚ ʠʟ ʢʦʣʣʝʢʮʠʠ ʢʫʣʴ- 
ʪʫʨ ʆʆʆ ʅʇʌ çʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨè (ʥʘʫʢʦʛʨʘʜ ʂʦʣʴʮʦ- 
ʚʦ): Bacillus subtilis ɺʂʇʄ ɺ-10641, Bacillus amyloliquefaciens 
ɺʂʇʄ ɺ-10642, Bacillus amyloliquefaciens ɺʂʇʄ ɺ-10643, 
Bacillus licheniformis ɺʂʇʄ ɺ-10562, ʧʨʝʧʘʨʘʪ ʌʠʪʦʧ 8.67 (ʥʘ 
ʦʩʥʦʚʝ ʩʤʝʩʠ ʰʪʘʤʤʦʚ Bacillus subtilis ɺʂʇʄ ɺ-10641, Bacillus 
amyloliquefaciens ɺʂʇʄ ɺ-10642 ʠ Bacillus amyloliquefaciens 
ɺʂʇʄ ɺ-10643), ʘ ʪʘʢʞʝ ʟʘʙʦʣʝʚʘʥʠʝ ï ʧʫʨʧʫʨʦʚʘʷ ʧʷʪʥʠʩʪʦʩʪʴ 
ʤʘʣʠʥʳ (ʚʦʟʙʫʜʠʪʝʣʴ ï ʛʨʠʙ Didymella applanata (Niessl) Sacc., 
(Dothideales, Ascomycota)). 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2012-2015 ʛʛ. ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʩʘʜʢʘʭ ʨʝʤʦʥʪʘʥʪʥʦʡ ʤʘʣʠʥʳ ʚ ʩʝʣʴʩʢʦʭʦ- 
ʟʷʡʩʪʚʝʥʥʦʡ ʘʨʪʝʣʠ çʉʘʜʳ ʉʠʙʠʨʠè (ʉʍɸ çʉʘʜʳ ʉʠʙʠʨʠè) ʅʦ- 
ʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʪʧʨʳʩʢʠ 

ʤʘʣʠʥʳ ʩ ʜʣʠʥʦʡ ʢʦʨʥʝʚʠʱʘ 5-7 ʩʤ, ʜʣʠʥʦʡ ʥʘʜʟʝʤʥʦʛʦ ʧʦʙʝ- 
ʛʘ 10-15 ʩʤ. ʂʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʩʘʞʝʥʮʝʚ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʚ-r 
ʜʝʨʞʠʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʫʩʧʝʥʟʠʷʭ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 
ʙʠʦʘʛʝʥʪʦʚ 1ʏ105 ʂʆɽ/ʤʣ. ɺ ʵʪʘʣʦʥʥʦʤ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʦʙʨʘʙʦʪʢʫ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ ʧʨʝʧʘʨʘʪʦʤ ʛʫʤʠʥʦʚʦʛʦ 
ʫʜʦʙʨʝʥʠʷ ʌʝʥʠʢʩ, 0,1% (ʆʆʆ ñʅʇʇ ʊɽʃʃʋʈɸ-ɹʀʉò ʛ. ɹʠʡʩʢ). 
ʉʨʘʟʫ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʷ ʚʳʩʘʜʠʣʠ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ, 
ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ ʚ ʨʷʜʫ 1 ʤ, ʰʠʨʠʥʘ ʤʝʞʜʫʨʷʜʠʡ 3 
ʤ. ʇʦʚʪʦʨʝʥʠʝ ʚ ʦʧʳʪʝ ʪʨʝʭʢʨʘʪʥʦʝ, ʜʝʣʷʥʢʘ ʚʢʣʶʯʘʣʘ 5 ʨʘʩʪʝ- 
ʥʠʡ, ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ï 15 ʤ2. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʦʩʘʜʢʘ ʨʘʩʪʝʥʠʡ ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʧʨʦʚʝʜʝʥʘ 26 ʤʘʷ 2012 ʛʦʜʘ. 

ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʘ 71,7%. ɻʠʙʝʣʴ 
ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʚʳʟʚʘʥʘ ʩʠʣʴʥʦʡ ʚʦʟʜʫʰʥʦʡ ʟʘʩʫʭʦʡ ʚ ʠʶʥʝ ʠ 
ʠʶʣʝ 2012 ʛʦʜʘ. ɺʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙʨʘʙʦʪʢʦʡ 
ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʰʪʘʤʤʘʤʠ ʠ ʛʫʤʠʥʦʚʳʤ ʧʨʝʧʘʨʘʪʦʤ ʌʝʥʠʢʩ, 
ʧʨʦʷʚʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʛʠʙʝʣʠ ʚʳʩʘʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 
ɼʦʩʪʦʚʝʨʥʳʝ ʵʬʬʝʢʪʳ ʜʦʢʘʟʘʥʳ (ʈ<0,05) ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝ- 
ʥʠʝʤ ʰʪʘʤʤʘ Bacillus subtilis ɺʂʇʄ ɺ-10641 ʠ ʩʤʝʩʝʚʦʛʦ ʧʨʝʧʘ- 
ʨʘʪʘ ʌʠʪʦʧ 8.67, ʛʜʝ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʜʦʩʪʠʛʣʘ 83,3 ʠ 86,7% (ʫʚʝ- 
ʣʠʯʝʥʠʝ ʥʘ 16-21% ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ). 
ɺ ʛʦʜ ʧʦʩʘʜʢʠ ʨʘʩʪʝʥʠʷ ʚ ʦʧʳʪʝ ʩʬʦʨʤʠʨʦʚʘʣʠ ʧʦ 1,2-2,1 ʧʦ- 

ʙʝʛʦʚ ʟʘʤʝʱʝʥʠʷ, ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʚʘʨʠʘʥʪʘʤ. ɺ 
ʩʨʝʜʥʝʤ, ʟʘ 4 ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʥʘʠʣʫʯʰʠʡ ʠ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴ- 
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ʥʳʡ ʵʬʬʝʢʪ ʚʳʷʚʣʝʥ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙʨʘʙʦʪʢʦʡ 
ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʤʘʣʠʥʳ ʰʪʘʤʤʦʤ B. subtilis ɺʂʇʄ ɺ-10641 ï 
ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʠʣʦ 39,8% ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʢʦʥʪʨʦʣʷ. 
ɺʣʠʷʥʠʝ ʠʟʫʯʘʝʤʳʭ ʰʪʘʤʤʦʚ ʥʘ ʜʣʠʥʫ ʧʦʙʝʛʦʚ  ʟʘʤʝʱʝ- 

ʥʠʷ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʐʪʘʤʤʳ ʚʠʜʘ B. 
amyloliquefaciens ʚ ʧʝʨʚʳʝ 3 ʛʦʜʘ ʞʠʟʥʠ ʧʣʘʥʪʘʮʠʠ ʠʥʛʠʙʠʨʦʚʘ- 
ʣʠ ʨʦʩʪ ʧʦʙʝʛʦʚ ʚ ʜʣʠʥʫ ʜʦ 4-17 ʩʤ (ʥʘ 8-22%). ʉʪʠʤʫʣʠʨʫʶʱʠʡ 
ʬɻʬʝʢʪ, ʚ ʩʨʝʜʥʝʤ ʟʘ 4 ʛʦʜʘ, ʜʦʢʘʟʘʥ (ʈ<0,05) ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝ- 
ʥʝʥʠʝʤ B. subtilis ɺʂʇʄ ɺ-10641 ï ʫʜʣʠʥʝʥʠʝ ʧʦʙʝʛʦʚ ʜʦʩʪʠʛʘ- 
ʣʦ, ʚ ʩʨʝʜʥʝʤ, 4,4 ʩʤ (5,2%) ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. 
ʈʝʤʦʥʪʘʥʪʥʘʷ ʤʘʣʠʥʘ ʩʦʨʪʘ ʅʝʜʦʩʷʛʘʝʤʘʷ, ʚ ʩʚʷʟʠ ʩ ʛʝʥʝʪʠ- 

ʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪ ʪʝʧʣʦʣʶʙʠʚʳʭ ʘʤʝ- 
ʨʠʢʘʥʩʢʠʭ ʚʠʜʦʚ, ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 
ʚʝʩʝʥʥʠʤ ʚʦʟʚʨʘʪʥʳʤ ʟʘʤʦʨʦʟʢʘʤ, ʯʝʤ ʦʙʳʯʥʳʝ ʩʦʨʪʘ ʤʘʣʠʥʳ 
ʩʠʙʠʨʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʦʚʨʝʞʜʝʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 
ʛʠʙʝʣʠ ʚʝʨʭʫʰʝʯʥʦʡ ʪʦʯʢʠ ʨʦʩʪʘ ʦʜʥʦʣʝʪʥʝʛʦ ʧʦʙʝʛʘ. ʇʦʚʨʝʞ- 
ʜʝʥʥʳʡ ʧʦʙʝʛ ʧʨʦʙʫʞʜʘʝʪ ʧʘʟʫʰʥʳʝ ʧʦʯʢʠ, ʩʠʣʴʥʦ ʚʝʪʚʠʪʩʷ, ʟʘ- 
ʜʝʨʞʠʚʘʝʪʩʷ ʚ ʨʦʩʪʝ, ʩʥʠʞʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 
ɺ 2013 ʛ. ʧʦʚʨʝʞʜʝʥʥʦʩʪʴ ʟʘʤʦʨʦʟʢʦʤ ʧʦʙʝʛʦʚ ʟʘʤʝʱʝʥʠʷ (%) 

ʧʨʦʷʚʣʷʣʘ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʚ ʚʘ- 
ʨʠʘʥʪʘʭ ʩ ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʨʝʧʘʨʘʪʦʤ ʌʠʪʦʧ 8.67, 
ʰʪʘʤʤʦʤ B. licheniformis ɺʂʇʄ ɺ-10562 ʠ ʛʫʤʠʥʦʚʳʤ ʧʨʝʧʘ- 
ʨʘʪʦʤ ʌʝʥʠʢʩ, 0,1% (ʧʨʠʤʝʨʥʦ, ʥʘ 19-22%), ʦʩʪʘʣʴʥʳʝ ʧʨʝʧʘʨʘ- 
ʪ rʜʝʡʩʪʚʦʚʘʣʠ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ. ɺ 2014 ʛ. ʧʦʚʨʝʞʜʝʥʥʦʩʪʴ 
ʟʘʤʦʨʦʟʢʦʤ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ (26,5% 
ʧʦʚʨʝʞʜʝʥʥʳʭ ʧʦʙʝʛʦʚ), ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʣʠ ʰʪʘʤʤʳ B. 
amyloliquefaciens ɺʂʇʄ ɺ-10643 (ʚ 3,6 ʨʘʟʘ), B. amyloliquefaciens 
ɺʂʇʄ ɺ-10642 (ʚ 4,8 ʨʘʟʘ), B. subtilis ɺʂʇʄ ɺ-10641 (ʚ 2,3 ʨʘʟʘ) 
ʠ B. licheniformis ɺʂʇʄ ɺ-10562 (ʚ 2,7 ʨʘʟʘ). ɺ 2015 ʛ. ʧʦʚʨʝʞʜʝ- 
ʥʠʝ ʧʦʙʝʛʦʚ ʤʘʣʠʥʳ ʟʘʤʦʨʦʟʢʘʤʠ ʥʝ ʦʪʤʝʯʝʥʦ. 
ʉʠʤʧʪʦʤʳ ʟʠʤʥʝʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʨʝʤʦʥʪʘʥʪʥʦʡ ʤʘʣʠʥʳ ʚ 

ʚʠʜʝ ʭʣʦʨʦʟʘ ʣʠʩʪʴʝʚ ʚʦʟʥʠʢʘʣʠ ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʤʝʨʟʘʥʠʷ ʢʦʨʥʝ- 
ʚʦʡ ʩʠʩʪʝʤʳ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʩ ʥʦʷʙʨʷ ʧʦ 
ʤʘʨʪ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʩʠʤʧʪʦʤʳ ʧʨʦʷʚʣʷʣʠʩʴ ʢ 3-ʡ ʜʝʢʘʜʝ ʠʶʥʷ, 
ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʪʝʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ, ʠ ʜʦ ʢʦʥʮʘ ʚʝʛʝʪʘ- 
ʮʠʠ ʚʥʦʚʴ ʦʪʨʦʩʰʠʝ ʧʦʙʝʛʠ ʠ ʣʠʩʪʴʷ ʫʞʝ ʥʝ ʠʤʝʣʠ ʭʣʦʨʦʪʠʯʝʩ- 
ʢʦʡ ʦʢʨʘʩʢʠ. 
ʅʘ 2-ʡ ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ (2013 ʛ.) ʚ ʢʦʥʪʨʦʣʝ 43,8% ʣʠʩʪʴʝʚ 

ʠʤʝʣʠ  ʭʣʦʨʦʪʠʯʝʩʢʫʶ  ʦʢʨʘʩʢʫ.  ɺ  ʚʘʨʠʘʥʪʘʭ  ʩ  ʧʨʠʤʝʥʝʥʠʝʤ 
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ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʰʪʘʤʤʦʚ (ʢʨʦʤʝ B. amyloliquefaciens ɺʂʇʄ ɺ- 
10643) ʧʦʚʨʝʞʜʝʥʥʦʩʪʴ ʫʤʝʥʴʰʘʣʘʩʴ ʚ 1,2-2,1 ʨʘʟʘ. ʄʘʢʩʠʤʘʣʴ- 
ʥʳʡ ʵʬʬʝʢʪ ʧʨʦʷʚʠʣʩʷ ʚ ʚʘʨʠʘʥʪʘʭ ʩ B. amyloliquefaciens ɺʂʇʄ 
ɺ-10642, B. subtilis ɺʂʇʄ ɺ-10641 ʠ B. licheniformis ɺʂʇʄ ɺ- 
10562. ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʜʝʡʩʪʚʠʠ ʜʘʥʥʳʭ ʰʪʘʤ- 
ʤʦʚ ʝʱʝ ʙʦʣʝʝ ʫʢʨʝʧʠʣʘʩʴ ʚ 2014 ʛ. ï ʩʥʠʞʝʥʠʝ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ 
ʩʦʩʪʘʚʠʣʦ 1,8-3,2 ʨʘʟʘ, ʘ ʚ 2015 ʛ., ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ (ʩʥʠʞʝʥʠʝ 
ʧʦʨʘʞʝʥʥʦʩʪʠ ʚ 1,3-1,5 ʨʘʟʘ) ʩʦʭʨʘʥʠʣʩʷ ʥʘ ʜʦʩʪʦʚʝʨʥʦʤ ʫʨʦʚʥʝ 
ʪʦʣʴʢʦ ʚ ʫʢʘʟʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ. 
ʇʦ ʤʝʨʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʪʘʮʠʠ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʚʳʰʝʥʠʝ 

ʝʞʝʛʦʜʥʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʧʫʨʧʫʨʦʚʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ï ʦʩʥʦʚʥʦ- 
ʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʤʘʣʠʥʳ, ʚʳʟʳʚʘʝʤʦʛʦ ʛʨʠʙʦʤ Didymella applanata. 
ʅʘ 2-3 ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ ʬʦʥʦʚʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʩʦ- 
ʩʪʘʚʣʷʣ ʚ ʢʦʥʪʨʦʣʝ 7,3-10%, ʥʘ 4-ʡ ʛʦʜ ï ʚ ʩʨʝʜʥʝʤ, 18,8% (ʚʳʰʝ 
ʧʦʨʦʛʘ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʇɺ=15%). ʅʘ 3-ʡ ʛʦʜ (2014 ʛ.) ʚʳʷʚʣʝ- 
ʥʦ ʫʩʠʣʝʥʠʝ ʧʦʨʘʞʝʥʥʦʩʪʠ ʚ ʚʘʨʠʘʥʪʘʭ ʩ B. amyloliquefaciens 
ɺʂʇʄ ɺ-10642, B. subtilis ɺʂʇʄ ɺ-10641 ʠ B. licheniformis 
ɺʂʇʄ ɺ-10562 ʚ 1,4-1,9 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʧʦ-ʚʠʜʠ- 
ʤʦʤʫ, ʚ ʩʚʷʟʠ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʩʠʣʝʥʠʝʤ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ 
ʧʦʙʝʛʦʚ. ɺ 2015 ʛʦʜʫ (4-ʡ ʛʦʜ ʧʦʩʣʝ ʧʦʩʘʜʢʠ) ʵʬʬʝʢʪʳ ʚʣʠʷʥʠʷ 
ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʰʪʘʤʤʘʤʠ ʥʘ ʨʘʟʚʠʪʠʝ ʧʫʨʧʫʨʦʚʦʡ 
ʧʷʪʥʠʩʪʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʨʦʚʥʷʣʠʩʴ ï ʦʧʳʪʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦ 
ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʠ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʷ ʣʠʰʴ ʥʘ 3-4%. 
ɺʣʠʷʥʠʝ ʧʨʝʜʧʦʩʘʜʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʰʪʘʤ- 

ʤʘʤʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʤʘʣʠʥʳ ʧʨʦʷʚʠ- 
ʣʦʩʴ ʥʘ 2-ʡ ʛʦʜ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩ- 
ʪʝʥʠʷʭ 1 ʧʦʙʝʛ ʬʦʨʤʠʨʦʚʘʣ, ʚ ʩʨʝʜʥʝʤ, ʧʦ 59,7 ʦʨʛʘʥʦʚ (ʙʫʪʦ- 
ʥʦʚ, ʮʚʝʪʢʦʚ, ʟʘʚʷʟʝʡ ʠ ʟʨʝʣʳʭ ʷʛʦʜ) ʚ ʩʫʤʤʝ ʟʘ ʚʝʛʝʪʘʮʠʶ. ɺʦ 
ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʢʦʣʠ- 
ʯʝʩʪʚʦ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʚʦʟʨʘʩʪʘʣʦ ʚ 1,2-1,6 ʨʘʟʘ, ʤʘʢʩʠ- 
ʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʧʦʣʫʯʝʥ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʰʪʘʤʤʦʤ 
B. amyloliquefaciens ɺʂʇʄ ɺ-10642 (94,5 ʦʨʛʘʥʦʚ/ʧʦʙʝʛ) ʠ B. 
subtilis ɺʂʇʄ ɺ-10641 (78,0 ʦʨʛʘʥʦʚ/ʢʫʩʪ). 
ʆʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʨʝʤʦʥʪʘʥʪʥʦʡ ʤʘʣʠʥʳ ʚʦ 2-4 ʛʦʜʳ ʧʦʩ- 

ʣʝ ʧʦʩʘʜʢʠ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ (ʢʦʥʪ- 
ʨʦʣʴʥʳʭ) ʥʘʩʘʞʜʝʥʠʷʭ ʫʨʦʞʘʡʥʦʩʪʴ ʚʦʟʨʦʩʣʘ ʩ 2,67 ʪ/ʛʘ ʚ 2013 ʛ. 
ʜʦ 7,28 ʪ/ʛʘ ʚ 2015 ʛ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʧʦʣʫʯʝʥ ʚ ʚʘʨʠʘʥ- 
ʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʰʪʘʤʤʦʚ B. subtilis ɺʂʇʄ ɺ-10641 ʠ ʌʠʪʦʧ 
8.67 ï ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʜʦʩʪʠʛʣʘ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2,2 ʠ 1,7 ʪ/ʛʘ. 
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ʇʨʦʚʝʜʝʥʥʦʝ ʚ 2012-2015 ʛʛ. ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙʘʢ- 
ʪʝʨʠʘʣʴʥʳʡ ʰʪʘʤʤ B. subtilis ɺʂʇʄ ɺ-10641 ʠ ʩʤʝʩʝʚʦʡ ʧʨʝ- 
ʧʘʨʘʪ ʌʠʪʦʧ 8.67 ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʧʦʣʠʬʫʥʢ- 
ʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʘʜʘʧʪʘʮʠʶ, ʨʦʩʪ 
ʠ ʧʨʦʜʫʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʨʝʤʦʥʪʘʥʪʥʦʡ ʤʘʣʠʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʦʩ- 
ʪʦʤ, ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʧʣʦʜʦʥʦʰʝʥʠʝʤ ʨʝʤʦʥʪʘʥʪ- 
ʥʦʡ ʤʘʣʠʥʳ. 
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AND FRUCTIFICATION OF REMONTANTNY  
RASPBERRY 

Abstract. Researches are conducted for the purpose of studying of 
action of prelanding processing of root system by strains of bacteria 
of the sort Bacillus on the subsequent development of plants of 
remontantny raspberry in the conditions of the changing environment 
factors. Prelanding processing by bacterial strains increased survival 
of raspberry for 7-16%, stimulated formation of bigger number of 
escapes of replacement to 40% concerning control, reduced a damage 
rate of plants negative temperatures by 1,6-2,0 times owing to increase 
in winter hardiness. Under the influence of prelanding processing of 
root system strains of B. amyloliquefaciens VKPM V-10642 and B. 
subtilis VKPM V-10641 the number of generative bodies on 1 plant 
by 1,3-1,6 times concerning control authentically increased, biological 
productivity increased for 16-26%. 

Key words: raspberry remontantny, Bacillus strains, the growth- 
stimulating effect, the adapting action, efficiency of plants. 
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ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʧ. ʂʨʘʩʥʦʦʙʩʢ 
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ɺ ʃɽʉʆʉʊɽʇʀ ɿɸʇɸɼʅʆʁ ʉʀɹʀʈʀ 

ɸʥʥʦʪʘʮʠʷ. ʉʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ, ʚʳʨʦʩ- 
ʰʠʭ ʠʟ ʩʝʤʝʥʥʳʭ ʢʣʫʙʥʝʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʤʝʩʴʶ ʘʨʘʙʠʥʦʛʘ- 
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ʣʘʢʪʘʥʘ ʠ  ʭʠʤʠʯʝʩʢʦʛʦ ʠʥʩʝʢʪʠʮʠʜʘ ʂʨʫʡʟʝʨ  (ʥʦʨʤʘ ʨʘʩʭʦʜʘ 
ʩʥʠʞʝʥʘ ʚ 5 ʨʘʟ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ), ʠ ʧʨʝʧʘʨʘʪʦʤ 
ʂʨʫʡʟʝʨ (ʩʪʘʥʜʘʨʪʥʘʷ ʥʦʨʤʘ ʨʘʩʭʦʜʘ) ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘ- 
ʢʦʚʘ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ 
ʥʘ ʨʘʩʪʝʥʠʷʭ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʥʠʟʠʣʦʩʴ ʚ 1,8 ʨʘʟʘ, ʘ ʫʨʦʞʘʡʥʦʩʪʴ 
ʢʫʣʴʪʫʨʳ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,2 ʨʘʟʘ; ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʧʘʨʘʪʘ ʂʨʫʡ- 
ʟʝʨ ï ʯʠʩʣʝʥʥʦʩʪʴ ʬʠʪʦʬʘʛʘ ʙʳʣʘ ʚʳʰʝ ʚ 1,4 ʨʘʟʘ (51,7 ʵʢʟ./ʨʘʩʪ. 
ʠ 73,6 ʵʢʟ./ʨʘʩʪ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɼʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ 
ʫʨʦʞʘʡʥʦʩʪʴʶ ʢʫʣʴʪʫʨʳ, ʚʳʨʘʱʝʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʨʘ- 
ʚʠʪʝʣʷ ʂʨʫʡʟʝʨ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʠ ʂʨʫʡʟʝʨʘ ʩ ʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʦʤ, 
ʥʝ ʙʳʣʦ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥ, ʠʥʩʝʢʪʠʮʠʜ, ʢʘʨʪʦʬʝʣʴ, 

ʢʦʣʦʨʘʜʩʢʠʡ ʞʫʢ, ʫʨʦʞʘʡʥʦʩʪʴ 
 

ɸʨʘʙʠʥʦʛʘʣʘʢʪʘʥ (ɸɻ) ï ʧʦʣʠʩʘʭʘʨʠʜ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʢʘ- 
ʤʝʜʝʡ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ ʠ ʥʝʢʦʪʦʨʳʭ ʛʦʣʦʩʝʤʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ 
ʈʦʩʩʠʠ ʠʩʪʦʯʥʠʢʦʤ ʧʦʣʫʯʝʥʠʷ ɸɻ ̫ ʚʣʷʝʪʩʷ ʜʨʝʚʝʩʠʥʘ ʜʚʫʭ ʚʠʜʦʚ 
ʣʠʩʪʚʝʥʥʠʮʳ ï Larix sibirica ʠ Larix gmelinii, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ 
ʉʠʙʠʨʠ ʠ ʩʦʜʝʨʞʘʱʠʭ ʜʦ 15% ɸɻ. ʗʜʨʦʚʘʷ ʜʨʝʚʝʩʠʥʘ ʥʝʢʦʪʦʨʳʭ 
ʚʠʜʦʚ ʣʠʩʪʚʝʥʥʠʮʳ ʩʦʜʝʨʞʠʪ ʠ ʜʦ 35% ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʩʝʨʝ- 
ʜʠʥʝ ʍʍ ʚʝʢʘ ʙʳʣʦ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʦ ʩʪʨʦʝʥʠʝ ɸɻ, ʚ ʧʦʩʣʝʜʥʠʝ 
ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʛʦ ʙʠʦʣʦʛʠ- 
ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɸɻ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ, 
ʢʦʨʤʘ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʤʝ- 
ʜʠʮʠʥʝ, ʢʦʩʤʝʪʠʯʝʩʢʦʡ, ʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʷʭ, ʥʝʬʪʝʜʦʙʳʯʠ ʠ ʪ.ʜ. ɺ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʘʨʘ- 
ʙʠʥʦʛʘʣʘʢʪʘʥ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʶʪ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʠʤʫʣʷ- 
ʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɺ ʧʦʩʣʝʜʥʝʝ 
ʚʨʝʤʷ ɸɻ ʧʨʠʤʝʥʷʶʪ ʩʦʚʤʝʩʪʥʦ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ 
ʚʝʱʝʩʪʚʘʤʠ ʚ ʩʥʠʞʝʥʥʳʭ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʠʩ- 
ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʤʝʭʘʥʦʭʠʤʠʠ) ʜʣʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ 
ʙʦʣʝʟʥʝʡ ʠ ʢʦʥʪʨʦʣʷ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [1ï7]. ʀʥʬʦʨʤʘʮʠʠ 
ʧʦ ʩʦʚʤʝʩʪʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ɸɻ ʩ ʠʥʩʝʢʪʠʮʠʜʘʤʠ ʥʘʤʠ ʦʪʤʝ- 
ʯʝʥʦ ʥʝ ʙʳʣʦ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ɸɻ ʚ ʩʤʝʩʠ ʩ ʠʥʩʝʢʪʠʮʠʜʥʳʤ ʧʨʦʪʨʘʚʠʪʝʣʝʤ ʥʘ ʢʘʨʪʦʬʝʣʝ ʜʣʷ 
ʢʦʥʪʨʦʣʷ ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢ- 
ʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨ rʚ ʣʝʩʦʩʪʝʧʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2016 ʛ. ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʪʠʧʠʯʥʳʭ ʜʣʷ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʆʩ- 
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ʥʦʚʥʳʝ ɻ ʣʝʤʝʥʪʳ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʩʦʦʪʚʝʪʩ- 
ʪʚʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤ ʜʣʷ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ [8]. 
ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ: ʢʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʨʘʩ- 

ʪʝʥʠʡ); ʭʠʤʠʯʝʩʢʠʡ ʠʥʩʝʢʪʠʮʠʜ ʂʨʫʡʟʝʨ, ʂʉ (ʨʝʢʦʤʝʥʜʦʚʘʥʥʘʷ 
ʥʦʨʤʘ ʨʘʩʭʦʜʘ 0,22 ʣ/ʪ) [9] ʠ ʂʨʫʡʟʝʨ, ʂʉ (ʩʥʠʞʝʥʥʘʷ ʥʦʨʤʘ ʨʘʩ- 
ʭʦʜʘ 0,044 ʣ/ʪ)+ɸɻ 10% (10 ʣ/ʪ). ʈʘʩʭʦʜ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʩʦʩʪʘʚ- 
ʣʷʣ 10 ʣ/ʪ [9]. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ 3-ʭ ʢʨʘʪʥʘʷ. ʋʯʸʪ ʯʠʩʣʝʥʥʦʩʪʠ 
ʬʝʥʦʣʦʛʠʠ ʢʘʨʪʦʬʝʣʷ, ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʥʘ ʧʦʩʘʜʢʘʭ ʢʘʨʪʦʬʝʣʷ 
ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [10ï11]. 
ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ 
ʧʨʦʛʨʘʤʤ ʉʅɽɼɽʂʆʈ [12]. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʝ ʚʩʭʦʜ rʨʘʩʪʝʥʠʡ ʧʦʷ- 

ʚʠʣʠʩʴ ʥʘ 4-5 ʜʥʝʡ ʨʘʥʴʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥ- 
ʪʘʭ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʌʝʥʦʣʦʛʠʷ ʢʘʨʪʦʬʝʣʷ 

ʈʘʟʣʠʯʠʡ ʚ ʩʨʦʢʝ ʥʘʩʪʫʧʣʝʥʠʷ ʥʘʯʘʣʘ ʚʩʭʦʜʦʚ ʢʘʨʪʦʬʝʣʷ, 
ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʝʧʘʨʘʪʘʤʠ ʂʨʫʡʟʝʨ ʠ ʂʨʫʡʟʝʨ + ɸɻ, ʥʝ ʙʳʣʦ, 
ʚʩʭʦʜ rʧʦʷʚʠʣʠʩʴ ʥʘ 24-25 ʜʝʥʴ ʦʪ ʤʦʤʝʥʪʘ ʧʦʩʘʜʢʠ. ʊʘʢʘʷ ʞʝ 
ʪʝʥʜʝʥʮʠʷ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʪʘʢʠʭ ʬʘʟ, ʢʘʢ ʤʘʩ- 
ʩʦʚʳʝ ʠ ʧʦʣʥʳʝ ʚʩʭʦʜʳ. ʂ ʤʦʤʝʥʪʫ ʥʘʯʘʣʘ ʙʫʪʦʥʠʟʘʮʠʠ ʨʘʟʣʠʯʠʷ 
ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʠ ʢʦʥʪʨʦʣʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟ- 
ʣʠ. ʆʜʥʘʢʦ ʤʘʩʩʦʚʘʷ ʠ ʧʦʣʥʘʷ ʙʫʪʦʥʠʟʘʮʠʷ ʨʘʩʪʝʥʠʡ ʚ ʢʦʥʪʨʦʣʝ 
ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʧʦʟʞʝ ʥʘ 2-4 ʜʥʷ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ. 
ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʦʨʘʜʩʢʠʡ ʞʫʢ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʥʘ ʧʦ- 

ʩʘʜʢʘʭ ʢʘʨʪʦʬʝʣʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʚʝʛʝʪʘʮʠʠ, ʧʦ-ʨʘʟʥʦʤʫ ʟʘʩʝʣʷʷ 
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ʠʟʫʯʘʝʤʳʝ ʚʘʨʠʘʥʪʳ. ʇʝʨʚʳʝ ʠʤʘʛʦ ʧʦʷʚʠʣʠʩʴ ʥʘ ʢʦʥʪʨʦʣʝ ʚ ʬʘʟʫ 
ʤʘʩʩʦʚʳʭ ʚʩʭʦʜʦʚ (20 ʠʶʥʷ), ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷ ʩʦʩʪʘʚʠʣʘ 
0,8 ɻ ʢʟ./ʨʘʩʪ. (ʨʠʩ. 2). ʂ 27 ʠʶʥʷ ʢʦʣʦʨʘʜʩʢʠʡ ʞʫʢ ʙʳʣ ʦʙʥʘʨʫʞʝʥ 
ʥʘ ʨʘʩʪʝʥʠʷʭ ʢʘʨʪʦʬʝʣʷ ʚ ʚʘʨʠʘʥʪʝ ʂʨʫʡʟʝʨ+ɸɻ (0,15 ʵʢʟ./ʨʘʩʪ.) 
ʠ ʪʦʣʴʢʦ ʢ 12 ʠʶʣʷ ï ʂʨʫʡʟʝʨ (3,8 ʵʢʟ./ʨʘʩʪ.). 

 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʘ ʨʘʟʣʠʯʘʣʘʩʴ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ 
ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ: ʪʨʠ ʧʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʬʠʪʦʬʘʛʘ ʥʘʙʣʶʜʘʣʠ 
ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʩʪʝʥʠʷʭ (23,5; 19,6 ʠ 26,1 ʵʢʟ./ʨʘʩʪ.) ʠ ʜʚʘ ʥʘ 
ʢʫʣʴʪʫʨʝ, ʚʳʨʦʩʰʝʡ ʠʟ ʢʣʫʙʥʝʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʂʨʫʡʟʝʨʦʤ (3,8 
ʠ 24,2 ʵʢʟ./ʨʘʩʪ.) ʠ ʩʤʝʩʴʶ ʂʨʫʡʟʝʨʘ ʠ ʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʘ (4,8 ʠ 
17,2 ʵʢʟ./ʨʘʩʪ.) ʇʝʨʚʳʡ ʧʠʢ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʪʨʘʞʘʣ ʤʘʢʩʠ- 
ʤʘʣʴʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʢ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʚʪʦʨʦʡ ʠ ʪʨʝ- 
ʪʠʡ ï ʠʤʘʛʦ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʣʠʯʠʥʦʢ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʦʚ. 
ɺ ʩʫʤʤʝ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʚʨʝʜʠʪʝʣʷ ʚ ʧʦʩʘʜʢʘʭ ʢʘʨʪʦʬʝʣʷ ʙʳʣʘ ʥʘ ʢʦʥʪʨʦʣʝ ï 133 ʵʢʟ./ 
ʨʘʩʪ., ʯʪʦ ʧʨʝʚʳʰʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʠʪʝʣʷ ʚ ʚʘʨʠʘʥʪʘʭ: ʂʨʫʡ- 
ʟʝʨ ï ʚ 2,6 ʨʘʟʘ, ʂʨʫʡʟʝʨ+ɸɻ ï ʚ 1,8 ʨʘʟʘ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩ- 
ʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʝʢʪʠʮʠʜʘ ʂʨʫʡʟʝʨ ʠ ʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʘ ʢʦʣʠʯʝʩ- 
ʪʚʦ ʬʠʪʦʬʘʛʘ ʙʳʣʦ ʙʦʣʴʰʝ ʚ 1,4 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʂʨʫʡʟʝʨʦʤ, 
51,7 ɻ ʢʟ./ʨʘʩʪ. ʠ 73,6 ɻ ʢʟ./ʨʘʩʪ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʧʦʜʪʚʝʨʜʠʣʠ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʝʧʘʨʘʪ ʂʨʫʡʟʝʨ ʠ ʩʤʝʩʴ ʂʨʫʡʟʝʨ+ɸɻ 
ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʚ 1,2-1,3 ʨʘʟʘ ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 1). ɼʦʩʪʦʚʝʨʥʦʛʦ ʨʘʟʣʠʯʠʷ ʚ ʫʨʦ- 
ʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʚ ʚʘʨʠʘʥʪʘʭ ʂʨʫʡʟʝʨ+ɸɻ ʠ ʂʨʫʡʟʝʨ ʦʪʤʝʯʝ- 
ʥʦ ʥʝ ʙʳʣʦ. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ (ʠʤʘʛʦ ʠ ʣʠʯʠʥʢʠ) 
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ɺʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʢʘʨʪʦʬʝʣʷ 
ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ 

ʊʘʙʣʠʮʘ 1 

 

ɺʘʨʠʘʥʪ ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 

ʂʦʥʪʨʦʣʴ 18.3 

ʂʨʫʡʟʝʨ 24.5 

ʂʨʫʡʟʝʨ + ʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥ 21.5 

ʅʉʈ05 3.0 
 

ʉʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ, ʚʳʨʦʩʰʠʭ ʠʟ ʩʝʤʝʥ- 
ʥʳʭ ʢʣʫʙʥʝʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʤʝʩʴʶ ʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʘ ʠ ʭʠʤʠ- 
ʯʝʩʢʦʛʦ ʠʥʩʝʢʪʠʮʠʜʘ ʂʨʫʡʟʝʨ (ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʩʥʠʞʝʥʘ ʚ 5 ʨʘʟ ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ), ʠ ʧʨʝʧʘʨʘʪʦʤ ʂʨʫʡʟʝʨ (ʩʪʘʥʜʘʨ- 
ʪʥʘʷ ʥʦʨʤʘ ʨʘʩʭʦʜʘ) ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ. ʂʦʣʠʯʝʩʪʚʦ 
ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʥʠʞʘʝʪʩʷ ʚ 1,8 ʨʘʟʘ, ʘ ʫʨʦʞʘʡ- 
ʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪ- 
ʨʦʣʝʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʝʩʠ ʂʨʫʡʟʝʨ+ɸɻ ʫʩʪʫʧʘʝʪ ʧʦ ʙʠʦʣʦʛʠ- 
ʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʯʠʩʣʝʥʥʦʩʪʴ ʬʠʪʦʬʘʛʘ ʚʳʰʝ ʚ 1,4 ʨʘʟʘ) 
ʧʨʝʧʘʨʘʪʫ ʂʨʫʡʟʝʨ, ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʩ ʨʝʢʦʤʝʥʜʫʝ- 
ʤʦʡ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ. ʆʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʚ ʧʨʦʜʫʢʪʠʚ- 
ʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʚʳʨʦʩʰʝʡ ʠʟ ʢʣʫʙʥʝʡ ʦʙʨʘʙʦʪʘʥʥʳʭ ʂʨʫʡʟʝʨʦʤ 
ʠ ʂʨʫʡʟʝʨʦʤ ʩ ʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʦʤ ʥʝ ʦʪʤʝʯʝʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʦ ʩ ʭʠʤʠʯʝʩʢʠ- 
ʤʠ ʠʥʩʝʢʪʠʮʠʜʘʤʠ ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ 
ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʥʦʨʤ ʨʘʩʭʦʜʘ ʧʝʩʪʠ- 
ʮʠʜʦʚ, ʯʪʦ ʪʘʢʞʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦ- 
ʩʪʦʷʥʠʠ ʘʛʨʦʮʝʥʦʟʘ ʢʘʨʪʦʬʝʣʷ. 
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N.S. Chulikova, A.A. Malyuga, 
N.N. Enina, S.A. Goloshchapov 

THE EFFECTIVENESS OF THE JOINT  EFFECT 
ARABINOGALACTAN  AND INSECTICIDE  

DISINFECTANT  KRUYZER  ON POTATOES IN 
THE STEPPE OF WESTERN SIBERIA  

Abstract. The rate of development of potato plants grown from 
seed tubers treated with a mixture of arabinogalactan and chemical 
insecticide Kruyzer (consumption rate is reduced to 5 times in 
comparison with the recommended), and seed disinfectant Kruyzer 
(standard flow rate) was almost the same. In comparison with the 
control population of the Colorado potato beetle on the plants in 
this case reduced to 1.8 times, and the culture increased yield by 1.2 
times; regarding Kruyzer ï phytophage number was higher by 1.4 
times (51.7 ind / age and 73.6 ind / age, respectively....). Significant 
difference between the yield of crops grown using disinfectant 
Kruyzer unformulated and Kruyzera with arabinogalactan was not. 

Key words: arabinogalactan, insecticide, potato, ʉolorado potato 
beetle, productivity 
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ʆ.ɼ. ʐʦʡʢʠʥ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 
ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ɸ. ʉʪʦʣʳʧʠʥʘè, ʛ. ʆʤʩʢ 

 

ʄʆʅʀʊʆʈʀʅɻ ʉʆʉʊʆʗʅʀʗ ʇʆʏɺ 
ʀ ʇʆʏɺɽʅʅʆɻʆ ʇʃʆɼʆʈʆɼʀʗ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ 
ʚʦʧʨʦʩʳ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʦʞʥʦ- 
ʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʘʢ ʧʦʯʚʘ. ʇʨʦʚʦʜʠʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʭʨʘʥʝ 
ʧʦʯʚ, ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʣʘʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚ ʠ 
ʠʭ ʠʟʤʝʥʝʥʠʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ. ʇʦʣʫ- 
ʯʠʪʴ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʚʦʟʤʦʞʥʦʤ ʠʟʤʝʥʝʥʠʠ ʧʦʯʚ ʧʦʜ ʚʦʟ- 

mailto:natalya-chulikova@yandex.ru
mailto:anna_malyuga@mail.ru
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ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʤʦʥʠʪʦʨʠʥʛ ʧʣʦʜʦʨʦʜʠʷ 
ʧʦʯʚ. 
ʂʣʁʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʘ, ʤʦʥʠʪʦʨʠʥʛ, ʧʣʦʜʦʨʦʜʠʝ, ʪɻʘʣʦʥ, ʧʦ- 

ʢʘʟʘʪʝʣʴ, ʥʘʛʨʫʟʢʘ, ʧʨʠʟʥʘʢ. 
 

ʄʦʥʠʪʦʨʠʥʛ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧ- 
ʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʭʠʤʠʯʝʩʢʠʤʠ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ, ʬʠ- 
ʟʠʯʝʩʢʠʤʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 
ʧʦʯʚ, ʠʭ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʪʭʦʜʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ, 
ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ [1]. 
ʇʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʦʥʷʪʠʝ, 

ʥʝʞʝʣʠ ʘʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚ. ʇʣʦʜʦʨʦʜʠʝ ʧʦʯʚ 
ʚʢʣʶʯʘʝʪ ʚʩʝ ʚʠʜʳ ʨʝʩʫʨʩʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʴ ʨʘʩ- 
ʪʝʥʠʡ ʚ ɻ ʣʝʤʝʥʪʘʭ ʧʠʪʘʥʠʷ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠ ʠʭ ʜʦʩʪʫʧ- 
ʥʦʩʪʴ. ɼʦʩʪʫʧʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʦʝʥʠʷ 
ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 
ʧʦʯʚ, ʜʦʩʪʫʧʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ, ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 
ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ ʨʝʞʠʤ, ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʧʦʯʚ 
ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢ- 
ʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʣʦʜʦʨʦʜʠʷ 
ʧʦʯʚ ʷʚʣʷʶʪʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʪʨʘʞʘʶʱʠʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, 
ʵʢʦʣʦʛʦ-ʪʦʢʩʠʦʣʦʛʠʯʝʩʢʠʝ, ʬʠʪʦʩʘʥʠʪʘʨʥʳʝ ʠ ʨʘʜʠʦʣʦʛʠʯʝʩ- 
ʢʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ. ʀʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ 
ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʢʫʣʴʪʫʨ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ, ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 
ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʥʦʨʤʘʪʠʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 
ʪʨʝʙʦʚʘʥʠʡ [1]. 
ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʧʦʯʚʳ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʩʚʷʟʝʡ ʙʠʦʩʬʝʨʳ, 

ʛʜʝ ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʶʪ ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʤʝʞʜʫ ʟʝʤʥʦʡ 
ʢʦʨʦʡ, ʘʪʤʦʩʬʝʨʦʡ, ʛʠʜʨʦʩʬʝʨʦʡ ʠ ʦʙʠʪʘʶʱʠʤʠ ʥʘ ʩʫʰʝ ʦʨʛʘ- 
ʥʠʟʤʘʤʠ, ʦʧʨʝʜʝʣʷʶʪ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʯʘʩʪʴ ʦʙʱʝʛʦ ʤʦʥʠʪʦʨʠʥ- 
ʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
ɺ ʮʝʣʦʤ ʤʦʥʠʪʦʨʠʥʛ ʧʦʯʚ ï ʵʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘ- 

ʙʣʶʜʝʥʠʡ, ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ ʠʟʤʝʥʝʥʠʡ ʧʦʯʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʠ- 
ʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ [2, 3, 4]. 
ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʤʘʩʰʪʘʙʳ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʦʯʚʳ 

ʚʦʟʨʘʩʪʘʶʪ ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘ- 
ʮʠʠ ʩʣʫʞʙʳ ʧʦʯʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 



110  

ɺʘʞʥʝʡʰʠʤʠ ʟʘʜʘʯʘʤʠ ʧʦʯʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʶʪʩʷ 
ʩʣʝʜʫʶʱʠʝ: 
ï ʦʮʝʥʢʘ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʧʦʪʝʨʴ ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚʩʣʝʜʩ- 

ʪʚʠʝ ʚʦʜʥʦʡ, ʚʝʪʨʦʚʦʡ ɻ ʨʦʟʠʠ ʠ ʜʝʬʣʷʮʠʠ; 
ï ʚʳʷʚʣʝʥʠʝ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʠ ʧʦʪʝʨʴ ʛʫʤʫʩʘ, ʢʦʥʪʨʦʣʴ ʩʦʜʝʨ- 

ʞʘʥʠʷ ɻ ʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʛʫʤʫʩʦʚʦʤ ʩʣʦʝ; 
ï ʢʦʥʪʨʦʣʴ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʚ; 
ï ʢʦʥʪʨʦʣʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʚʩʣʝʜʩ- 

ʪʚʠʝ ʠʭ ʭʠʤʠʟʘʮʠʠ ʚ ʟʦʥʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʨʠʤʝ- 
ʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ; 
ï ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʣʝʚʳʤ ʨʝʞʠʤʦʤ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ; 
ï ʜʦʣʛʦʩʨʦʯʥʳʡ  ʠ  ʩʝʟʦʥʥʳʡ  ʢʦʥʪʨʦʣʴ  ʧʦʛʦʜʥʳʭ  ʫʩʣʦʚʠʡ 

(ʚʣʘʞʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ), ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ; 
ï ʠʥʩʧʝʢʪʦʨʩʢʠʡ ʢʦʥʪʨʦʣʴ ʨʘʟʤʝʨʦʚ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʪʯʫʞ- 

ʜʝʥʠʷ ʧʘʭʦʪʥʦʧʨʠʛʦʜʥʳʭ ʧʦʯʚ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʞʝʥʝʨ- 
ʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʮʝʣʝʡ. 
ʄʦʥʠʪʦʨʠʥʛ ʧʦʯʚ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʟʫʯʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʦʙ ʫʩʣʦʚʠʠ ʠ ʬʘʢʪʦʨʘʭ ʧʦʯʚʦʦʙʨʘʟʦ- 
ʚʘʥʠʷ, ʠʩʪʦʨʠʠ ʧʦʣʝʡ, ʧʦʯʚʝʥʥʳʭ ʢʘʨʪ ʠ ʢʘʨʪʦʛʨʘʤʤ, ʚʥʝʩʝʥʥʳʭ 
ʫʜʦʙʨʝʥʠʷʭ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʠ ʪ.ʜ. 
ʋʩʧʝʰʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦʯʚ ʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʥʝ ʦʙ- 

ʭʦʜʠʪʩʷ ʙʝʟ ʵʪʘʣʦʥʘ ʩʨʘʚʥʝʥʠʷ. ʇʦʜ ʵʪʘʣʦʥʦʤ ʧʦʥʠʤʘʝʪʩʷ ʦʧʨʝ- 
ʜʝʣʝʥʥʘʷ ʧʦʯʚʘ ʭʘʨʘʢʪʝʨʥʘʷ ʠʣʠ ʪʠʧʠʯʥʘʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝ- 
ʛʠʦʥʘ. ɼʦʙʨʦʚʦʣʴʩʢʠʡ ɺ.ɺ. ʠʩʧʦʣʴʟʫʝʪ ʵʪʦʪ ʪʝʨʤʠʥ ʵʪʘʣʦʥʥʦʡ 
ʧʦʯʚʳ ʢʘʢ çʧʦʯʚʘ-ʨʝʧʝʨè ʠʣʠ çʵʪʘʣʦʥ ʧʣʦʜʦʨʦʜʠʷè [5]. ɺʘʞʥʦ 
ʠʤʝʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʠʟʫʯʘʝʤʦʡ ʪʝʨ- 
ʨʠʪʦʨʠʠ ʚ ʮʝʣʷʭ ʤʦʥʠʪʦʨʠʥʛʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʩʦʙʨʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ-r 

ʙʠʨʘʶʪʩʷ ʦʙʲʝʢʪʳ ʤʦʥʠʪʦʨʠʥʛʘ. ɼʘʥʥʳʝ ʦʙʲʝʢʪʳ ʦʪʦʙʨʘʞʘʶʪ 
ʪʠʧʠʯʥʳʝ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʠ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ ʠ ʩʣʫʞʘʪ 
ʵʪʘʣʦʥʘʤʠ, ʛʜʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʩʚʝʜʝʥʦ ʜʦ ʤʠʥʠʤʫʤʘ ʠ 
ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʩ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. ʇʨʠ 
ʚʳʙʦʨʝ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʥʝʤʘʩʰ- 
ʪʘʙʥʳʝ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ, ʥʦ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʘʨʪʦʛʨʘʤʤʳ 
(ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ, ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ, ʟʘʩʦʣʝʥʥʦʩʪʠ), ʧʦ ʢʦʪʦʨʳʤ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ [6]. 
ɻʣʘʚʥʳʤ ʟʚʝʥʦʤ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʯʚ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʙʦʨ 

ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʜʣʝʞʘʪ ʢʦʥʪʨʦʣʶ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚ ʮʝ- 
ʣʷʭ ʚʳʷʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʕʪʠ ʠʟ- 
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ʤʝʥʝʥʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ̫ ʚʣʷʶʪʩʷ ʧʨʠʟʥʘʢʦʤ ʨʘʟʚʠʪʠʷ ʥʝʛʘʪʠʚʥʳʭ 
ʧʨʦʮʝʩʩʦʚ, ʩʠʣʴʥʦʡ ʠ ʥʝʦʙʨʘʪʠʤʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ [6]. 
ɺ ʧʨʦʮʝʩʩʝ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʙʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩʦʟʜʘʝʪʩʷ ʙʘʟʘ 

ʜʘʥʥʳʭ ʩʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʩʧʝʮʠʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʨʘʟʚʠʪʠʠ 
ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
ʈʘʟʚʠʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʯʚ ʤʦʞʝʪ ʫʤʝʥʴ- 

ʰʠʪʴ ʜʦ ʤʠʥʠʤʫʤʘ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʧʦʯʚʝʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ 
ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʠʥʪʝʨʧʦʣʷʮʠʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 
ʦʙʩʣʝʜʦʚʘʥʠʡ ʥʘ ʤʘʩʰʪʘʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʝʨʝʥʝʩʝʥʠʝ ʨʝʟʫʣʴ- 
ʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʦʛʦ ʜʦʣʞʥʦ ʙʳʪʴ ʣʠʰʴ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠ 
ʨʦʜʩʪʚʝʥʥʳʝ ʧʦʯʚʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʘʢʪʠʚ- 

ʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʧʦʯʚ, ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʣʫ- 
ʯʠʣʦ ʥʘʟʚʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘ- 
ʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ. ɼʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 
ʟʘʥʠʤʘʁʪʩ ̫ʫʯʝʥʳʝ ʚ ʦʙʣʘʩʪʠ ʧʦʯʚʦʚʝʜʝʥʠʷ ʆʤʩʢʦʛʦ ɻɸʋ, ʀʥʩ- 
ʪʠʪʫʪ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʉʆ ʈɸʅ, ʌɻɹʋ ʎʝʥʪʨ ʘʛʨʦʭʠ- 
ʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ çʆʤʩʢʠʡè, ʇʦʯʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɺ.ɺ. ɼʦ- 
ʢʫʯʘʝʚʘ, ʈɻɸʋ-ʄʉʍɸ ʠʤ. ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ [2, 7, 8]. 
ʄʦʥʠʪʦʨʠʥʛ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠʤʝʝʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ, ʦʙʝʩ- 

ʧʝʯʠʚʘʶʱʫʶ ʢʦʥʪʨʦʣʴ ʩʦʩʪʘʚʘ ʢʦʤʧʦʥʝʥʪʦʚ (ʵʣʝʤʝʥʪʘʨʥʳʝ 
ʧʦʯʚʝʥʥʳʝ ʘʨʝʘʣʳ), ʠʭ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ, ʫʨʦʚʥʷ ʢʦʥ- 
ʪʨʘʩʪʥʦʩʪʠ, ʩʣʦʞʥʦʩʪʠ ʠ ʛʝʦʤʝʪʨʠʠ. ʆʥ ʦʩʫʱʝʩʪʚʠʤ ʧʨʠ ʢʦʨ- 
ʨʝʢʪʠʨʦʚʢʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʳʜʫʱʠʭ 
ʦʙʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʚ ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨ- 
ʩʦʚ ʤʝʪʦʜʘʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ ʠ ʥʘʟʝʤʥʳʤʠ 
ʤʝʪʦʜʘʤʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʚʳʰʝ ʩʢʘʟʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥ- 

ʛʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʦʜʥʦʚʨʝ- 
ʤʝʥʥʦ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʤʦʥʠʪʦʨʠʥʛ ʧʨʠ ʤʝʣʠʦʨʘʮʠʠ ʠ ʥʘ ʪʝʨ- 
ʨʠʪʦʨʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦʯʚ. 
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ʅ.ʅ. ʐʫʣʠʢʦ, ʆ.ʌ. ʍʘʤʦʚʘ 

ʌɻɹʅʋ çʉʠʙʠʨʩʢʠʡ ʅʀʀ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè, ʛ. ʆʤʩʢ 
 

ɺʃʀʗʅʀɽ ɼʃʀʊɽʃʔʅʆɻʆ ʇʈʀʄɽʅɽʅʀʗ 
ʋɼʆɹʈɽʅʀʁ ʅɸ ʌʆʉʌɸʊʅʓʁ ʈɽɾʀʄ 
ʏɽʈʅʆɿɽʄɸ ɺʓʑɽʃʆʏɽʅʅʆɻʆ 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ 
ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʩʦʣʦʤ ,r ʘ ʪʘʢʞʝ ʠʥʦʢʫʣ̫- 
ʮʠʠ ʩʝʤʷʥ ʘʩʩʦʮʠʘʪʠʚʥʳʤʠ ʜʠʘʟʦʪʨʦʬʘʤʠ ʥʘ ʬʦʩʬʘʪʥʳʡ ʨʝʞʠʤ 
ʯʝʨʥʦʟʝʤʘ ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʞʁʥʦʡ ʣʝʩʦʩʪʝʧʠ ɿʘʧʘʜʥʦʡ 
ʉʠʙʠʨʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʫʚʝʣʠʯʠʚʘʣʦ 
ʢʦʣʠʯʝʩʪʚʦ ʈ ʆ (ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ) ʚ ʧʷʪʴ ʨʘʟ ʢ ʢʦʥʪʨʦʣʶ. 

2    5 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʜʦʙʨʝʥʠʷ, ʠʥʦʢʫʣʷʮʠʷ, ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, 
ʷʯʤʝʥʴ. 

 

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʠʭ ʯʝʨʥʦʟʝʤʦʚ ʷʚʣʷʝʪ- 
ʩ ̫ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ 
ʬʦʩʬʘʪʦʚ (70-72% ʦʪ ʦʙʱʝʛʦ ʟʘʧʘʩʘ) ʠ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦ- 
ʨʠʤʳʭ ʬʦʨʤ, ʜʦʩʪʫʧʥʳʭ ʨʘʩʪʝʥʠʷʤ [1]. ʌʦʩʬʦʨ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ 
ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʷʭ, ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʳʤ ʨʘʩʪʝʥʠʷʤ 
ʪʦʣʴʢʦ ʧʦʩʣʝ ʠʭ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʮʝʣʝʥʘʧʨʘʚ- 
ʣʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʬʦʩʬʘʪʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ, ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪ- 
ʚʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʧʨʠʝʤʦʚ 
ʥʘ ʟʘʧʘʩʳ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʘʭ ʩ ʮʝʣʴʶ ʧʦ- 
ʚʳʰʝʥʠʷ ʠʭ ʧʦʜʚʠʞʥʦʩʪʠ ʠ ʫʩʚʦʷʝʤʦʩʪʠ, ʪʘʢʞʝ ʚʥʝʩʝʥʠʝʤ ʬʦʩ- 
ʬʦʨʘ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ [2]. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʣʠʪʝʣʴʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ 

ʟʘʢʣʘʜʢʠ 1987 ʛ., ʚ ʧʷʪʠʧʦʣʴʥʦʤ ʟʝʨʥʦʧʘʨʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ (ʧʘʨ- 
ʧʰʝʥʠʮʘ-ʩʦʷ-ʧʰʝʥʠʮʘ-ʷʯʤʝʥʴ)  ʧʦʜ  ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ  ʢʫʣʴʪʫʨʦʡ 

mailto:od.shoykin@omgau.org
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ʷʯʤʝʥʝʤ ʚ 2012-2014 ʛʛ. ʇʦʯʚʘ ï ʯʝʨʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʩʨʝʜʥʝ- 
ʤʦʱʥʳʡ ʩʨʝʜʥʝʛʫʤʫʩʦʚʳʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 6-7%, ʨʅ ï ʥʝʡ- 
ʪʨʘʣʴʥʘʷ, ʢʫʱʝʥʠʝ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ ʦʧ- 
ʨʝʜʝʣʷʣʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʧʦʩʣʝ ʫʙʦʨʢʠ ʢʫʣʴʪʫʨʳ (ʧʦ ʏʠʨʠʢʦʚʫ), ʘ 
ʪʘʢʞʝ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʦʩʥʦʚʥʳʝ ʬʘʟʳ ʨʘʟʚʠ- 
ʪʠʷ ʨʘʩʪʝʥʠʡ ʷʯʤʝʥʷ ï ʢʦʣʦʰʝʥʠʝ, ʥʘʣʠʚ ʟʝʨʥʘ, ʤʝʪʦʜʦʤ ʌʨʘʥʮʝ- 
ʩʦʥʘ. ɸʥʘʣʠʟ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ 
ʤʝʪʦʜʘʤʠ [3]. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʤ ʜʠʩ- 
ʧʝʨʩʠʦʥʥʦʛʦ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʦʚ [4]. 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʝʨʝʜ ʧʦ- 
ʩʝʚʦʤ ʠ ʧʦʩʣʝ ʫʙʦʨʢʠ ʷʯʤʝʥʷ ʚ ʚʘʨʠʘʥʪʘʭ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʙʳʣʦ ʥʘ 
ʫʨʦʚʥʝ ʧʦʚʳʰʝʥʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ ʚ 2013 ʠ 2014 ʛʛ. ʫʚʝʣʠʯʠʚʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʈ ʆ ʚ ʧʦʯ- 

2    5 

ʚʝ ʥʘ 25 ʠ 30% (ʚʝʩʥʦʡ), ʥʘ 43 ʠ 39% (ʦʩʝʥʴʶ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ɺʥʝʩʝʥʠʝ ʩʦʣʦʤ  rʥʝ ʦʢʘʟʘʣʦ ʚʣʠʷʥʠʷ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʈ ʆ . ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ- 
2    5 

ʥʠʡ ʠ ʩʦʣʦʤ ,r ʚ 2013 ʠ 2014 ʛʛ. ʧʦʚʳʰʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʠʞʥʦʛʦ 
ʬʦʩʬʦʨʘ ʥʘ 42 ʠ 21% ʚʝʩʥʦʡ ʠ 32 ʠ 60 % ʦʩʝʥʴʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʜʠʥʘʤʠʢʝ ʚʝʩʥʘ-ʦʩʝʥʴ ʚ ʚʘʨʠʘʥʪʘʭ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴ- 
ʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʈ ʆ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʤʝ- 

2    5 

ʥʷʣʘʩʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʧʦʯʚʝ, ʦʩʪʘʚʘ- 
ʷʩʴ ʥʘ ʫʨʦʚʥʝ ʚʳʩʦʢʦʡ (ʧʦ ʏʠʨʠʢʦʚʫ). ʇʨʠ ʚʥʝʩʝʥʠʠ ʤʠʝʨʘʣʴʥʳʭ 
ʫʜʦʙʨʝʥʠʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʯʝʨʥʦʟʝʤʘ ʚʳʱʝʣʦʯʝʥʥʦʛʦ ʈ ʆ ʧʦʜʥʷ- 

2    5 

ʣʘʩʴ ʜʦ ʦʯʝʥʴ ʚʳʩʦʢʦʡ (>200 ʤʛ/ʢʛ) (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʯʝʨʥʦʟʝʤʝ 
ʚʳʱʝʣʦʯʝʥʥʦʤ (ʚʝʩʥʘ-ʦʩʝʥʴ), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʦʣʦʤʳ, ʤʛ/ʢʛ 
 

 
ɺʘʨʠʘʥʪ 

2012 ʛ. 2013 ʛ. 2014 ʛ. 

ʩʣʦʡ ʧʦʯʚʳ, 0-20 (ʩʤ) 

ʚʝʩʥʘ ʦʩʝʥʴ ʚʝʩʥʘ ʦʩʝʥʴ ʚʝʩʥʘ ʦʩʝʥʴ 

ʂʦʥʪʨʦʣʴ 166 156 192 164 202 155 

ʉʦʣʦʤʘ 130 159 185 163 189 160 

N18P42 - - 240 235 262 216 

N18P42+ʩʦʣʦʤʘ - - 273 217 244 248 

ʅʉʈ05 ɸ, ɺ 22,0 Fʌʘʢʪ< F05 9,0 5,0 10,0 5,0 

ʅʉʈ05 ɸɺ Fʌʘʢʪ< F05 12,0 8,0 13,0 6,0 
ʇʨʠʤʝʯʘʥʠʝ: ʅʉʈ05 ɸ ï ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, B ï ʩʦʣʦʤʳ, ɸɺ ï ʯʘʩʪʥʳʭ 
ʩʨʝʜʥʠʭ. 
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N P 

ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ 2012 ʛ. ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙ- 
ʨʝʥʠʡ ʚ ʩʨʝʜʥʝʤ ʧʦ ʬʘʢʪʦʨʫ ʧʦʚʳʰʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ 
ʬʦʩʬʦʨʘ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʩʦʣʦʤ  rʥʘʙʣʜʁʘʣʦʩ ɹ
ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ P O ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʜʘʮʠʠ ʧʦʚʳ- 

2    5 

ʰʝʥʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʅʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦ- 
ʨʘ ʚ ʚʘʨʠʘʥʪʝ N  P + ʩʦʣʦʤʘ ʙʳʣʦ ʚ 2-3 ʨʘʟʘ ʚʳʰʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʝʤ. 
18   42  

ʊʘʙʣʠʮʘ 2 

ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʯʝʨʥʦʟʝʤʝ 
ʚʳʱʝʣʦʯʝʥʥʦʤ, (ʩʣʦʡ 0-20 ʩʤ), 2012 ʛ. 

 

ɺʘʨʠʘʥʪ 
ʉʦʜʝʨʞʘʥʠʝ P2O5, ʤʛ/ʢʛ ʧʦʯʚʳ 

ʢʫʱʝʥʠʝ ʢʦʣʦʰʝʥʠʝ ʥʘʣʠʚ 

ʂʦʥʪʨʦʣʴ 12,3 9,9 11,4 

ʉʦʣʦʤʘ 10,4 10,0 8,3 

ʀʥʦʢʫʣʷʮʠʷ 17,1 22,9 20,5 

ʉʦʣʦʤʘ+ ʠʥʦʢʫʣʷʮʠʷ 14,9 13,5 18,1 

N18P42 38,6 43,9 39,4 

N18P42+ ʩʦʣʦʤʘ 38,7 42,5 44,2 

N18P42+ ʠʥʦʢʫʣʷʮʠʷ 43,4 41,4 40,2 

N18P42+ ʩʦʣʦʤʘ+ ʠʥʦʢʫʣʷʮʠʷ 56,2 51,7 39,6 

ʉʨʝʜʥʝʝ ʧʦ ʬʘʢʪʦʨʫ ʤʠʥʝʨʘʣʴʥʳʝ 
ʫʜʦʙʨʝʥʠʷ 

13,7* 
44,2 

14,1 
44,9 

14,6 
40,9 

ʅʉʈ05 ɸ, ɺ, ʉ** 3,2 
ʇʨʠʤʝʯʘʥʠʝ: * ʚ ʯʠʩʣʠʪʝʣʝ ï ʙʝʟ ʫʜʦʙʨʝʥʠʡ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʫʜʦʙʨʝʥʠʡ; **ʅʉʈ05 ɸ ï ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, B ï ʩʦʣʦʤʳ, ʉ ï ʠʥʦʢʫʣʷʮʠʠ 

ʩʝʤʷʥ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʦʢʫʣ̫ʮʠʠ ʥʘ ʥʝʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʧʦʚʳʩʠʣʦ 
ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʬʘʟʫ ʥʘʣʠʚʘ ʟʝʨʥʘ ʥʘ 80%, ʘ ʚ ʚʘʨʠʘʥʪʝ 

 
18   42 + ʠʥʦʢʫʣ̫ʮʠʷ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ ʢ ʢʦʥʪʨʦʣʶ (ʪʘʙʣ. 2). ʀʟʚʝʩ- 
ʪʥʦ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʙʠʣʠʟʘʮʠʠ ʬʦʩʬʦʨʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ 
[5]. ʂʫʣʴʪʫʨʘ ɸgrobacterium radiobacter ʘʢʪʠʚʥʦ ʜʝʬʦʩʬʦʨʝʣʠʨʫʝʪ 
ʬʠʪʠʥ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ 
ʚ ʧʦʯʚʝ ʥʘ 54%. ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʠʥʦʢʫʣʷʮʠʝʡ ʚ ʨʘʩʪʝʥʠʷʭ ʧʦʚʳʰʘ- 
ʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ, ʘ ʚʳʥʦʩ ʝʛʦ ʫʚʝʣʠʯʠʚʘʣʩʷ ʙʦʣʝʝ ʯʝʤ 
ʚ ʪʨʠ ʨʘʟʘ [6]. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʥʦʩ ʬʦʩʬʦʨʘ ʚ ʜʘʥʥʦʤ 
ʚʘʨʠʘʥʪʝ ʧʨʝʚʳʩʠʣ ʢʦʥʪʨʦʣɹ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ [7]. ʋʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ 
ʩʪʠʤʫʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʝʚʨʘ- 
ʱʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʬʦʩʬʦʨʘ, ʯʝʤ ʙʘʢʪʝʨʠʡ, ʨʘʟʣʘʛʘ- 
ʶʱʠʭ ʦʨʛʘʥʦʬʦʩʬʘʪʳ [8]. 
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2 5 

ʊʘʙʣʠʮʘ 3 

ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ 
ʧʦʯʚʝ, ʧʦʜ ʢʫʣʴʪʫʨʦʡ ʷʯʤʝʥʴ, ʚ ʩʣʦʝ 0-20 ʩʤ, (2012ï2014 ʛʛ.) 

 

 

ɺʘʨʠʘʥʪ 
ʉʦʜʝʨʞʘʥʠʝ P2O5, ʤʛ/ʢʛ ʧʦʯʚʳ 

ʢʫʱʝʥʠʝ ʢʦʣʦʰʝʥʠʝ ʥʘʣʠʚ 

ʂʦʥʪʨʦʣʴ 9,4 12,2 10,4 

ʉʦʣʦʤʘ 7,9 11,3 7,7 

ʀʥʦʢʫʣʷʮʠʷ 12,4 15,6 13,2 

ʉʦʣʦʤʘ+ ʠʥʦʢʫʣʷʮʠʷ 11,4 11,9 11,1 

N18P42 52,0 57,4 42,4 

N18P42+ ʩʦʣʦʤʘ 52,8 53,6 47,5 

N18P42+ ʠʥʦʢʫʣʷʮʠʷ 48,8 46,8 44,1 

N18P42+ ʩʦʣʦʤʘ+ ʠʥʦʢʫʣʷʮʠʷ 55,8 55,0 40,5 

ʉʨʝʜʥʝʝ ʧʦ ʬʘʢʪʦʨʫ ʤʠʥʝʨʘʣʴ- 
ʥʳʝ ʫʜʦʙʨʝʥʠʷ 

10,3* 
52,4 

12,8 
53,2 

10,6 
43,6 

ʅʉʈ05 ɸ, ɺ, ʉ** 4,6 
 

ʅʘʠʙʦʣʴʰʝʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞ- 
ʥʦʛʦ ʬʦʩʬʦʨʘ ʦʢʘʟʘʣʦ ʩʦʚʤʝʩʪʥʦʝ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙ- 
ʨʝʥʠʡ, ʩʦʣʦʤ  rʠ ʠʥʦʢʫʣ̫ʮʠʠ ʩʝʤʷʥ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʩʦʜʝʨʞʘʥʠʝ 
P O ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴ ʙʦʣʝʝ ʯʝʤ ʚ 4 ʨʘʟʘ. 

2    5 

ɺ 2013 ʛ. ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʧʦʜ ʢʫʣʴʪʫʨʦʡ ʷʯ- 
ʤʝʥʷ ʥʘ ʢʦʥʪʨʦʣʝ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ ʥʠʟʢʦʛʦ (8,3 ʤʛ/ʢʛ) ʠ ʩʨʝʜʥʝʛʦ 
(11-16 ʤʛ/ʢʛ) ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʷ. ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ- 
ʥʠʡ ʚ 5-6 ʨʘʟ ʧʦʚʳʰʘʣʦ ʩʦʜʝʨʞʘʥʠʝ P O . ɺ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʥʘ 

2    5 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʚʝʛʝʪʘʮʠʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʥʘ 
ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʙʳʣʦ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚʳʰʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥ- 
ʪʨʦʣʝʤ. 

ɺ 2014 ʛʦʜʫ ʩʦʜʝʨʞʘʥʠʝ P O ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʦ 
ʥʠʟʢʠʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʬʘʟʫ ʢʫ- 
ʱʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʷ 
ʚ 13 ʨʘʟ ʧʦʚʳʰʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ (ʜʦʣʷ ʬʘʢ- 
ʪʦʨʘ ɸ=98%). 
ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ 

ʬʦʩʬʦʨʘ ʧʦʜ ʢʫʣʴʪʫʨʦʡ ʷʯʤʝʥʷ ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʷ ʥʘ ʬʦʥʝ ʙʝʟ 
ʫʜʦʙʨʝʥʠʡ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ ʥʠʟʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ. ʇʨʠʤʝʥʝʥʠʝ ʤʠ- 
ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʷʯʤʝʥʷ, ʚʥʝʩʝʥʠʝ ʩʦʣʦʤʳ 
ʠ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʙʠʦʧʨʝʧʘʨʘʪʦʤ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ (N  P  , 

18   42 
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N  P  + ʩʦʣʦʤʘ, N  P + ʠʥʦʢʫʣʷʮʠʷ) ʧʦʚʳʰʘʣʦ ʩʦʜʝʨʞʘʥʠʝ P O 
18   42 18   42 2    5 

ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʷ ʙʦʣʝʝ ʯʝʤ ʚ 5 ʨʘʟ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦ- 
ʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʠʥʘʤʠʢʝ ʬʦʩʬʦʨʘ ʚ 
ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ (ʪʘʙʣ. 3). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʚʣʠʷʥʠʠ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʚʝʥʴ 
ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʧʦ- 
ʤʦʱʴʶ ʫʜʦʙʨʝʥʠʡ ʤʦʞʥʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʣʦʜʦ- 
ʨʦʜʠʝ ʧʦʯʚ ʠ ʫʩʣʦʚʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ- 
ʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʟʝʨʥʦʧʘʨʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʘʛʨʦʮʝʥʦʟʘ 
ʚ ʮʝʣʦʤ. 
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Abstract. The effects of long application of fertilizers, straw and 
also using inoculation associative nitrogen fixers of seed phosphate 
treatment chernozem in the conditions of southern forest-steppe of 
Western Siberia are presented. The interaction of all the studied factor 
increases the amount of P2O5 to five times compare control variant 
in the tillering stage. 
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ʋɼʂ 635.652.2:631.53  
ʆ.ɽ. ʗʢʫʙʝʥʢʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ ʆ.ɺ. ʇʘʨʢʠʥʘ 

ʌɻɹʆʋ ɺʆ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ɻɸʋ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 
 

ʈɸɿʈɸɹʆʊʂɸ ʉʆʈʊʆɺʓʍ ʊɽʍʅʆʃʆɻʀʁ 
ɺʆɿɼɽʃʓɺɸʅʀʗ ʌɸʉʆʃʀ ʆɺʆʑʅʆʁ 
ɺ ʋʉʃʆɺʀʗʍ ʃɽʉʆʉʊɽʇʀ ʇʈʀʆɹʔʗ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʵʣʝʤʝʥʪʳ ʘʛʨʦʪʝʭʥʦ- 
ʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʪʦʚ ʬʘʩʦʣʠ ʦʚʦʱʥʦʛʦ ʥʘ- 
ʧʨʘʚʣʝʥʠʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. ʇʨʦ- 
ʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ 2015-2016 ʛʛ. ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʋʇʍ çʉʘʜ 
ʄʠʯʫʨʠʥʮʝʚè ʧʨʠ ʅʦʚʦʩʠʙʠʨʩʢʦʤ ɻɸʋ, ʚ ʪʝʯʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ 
ʧʝʨʠʦʜʘ ʫʜʘʣʦʩʴ ʚʳʷʩʥʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʧʦʩʝʚʘ ʠ ʫʙʦʨʢʠ 
ʩʦʨʪʦʚ ʨʘʟʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ ʩʠʙʠʨʩʢʦʡ ʩʝʣʝʢʮʠʠ ɼʘʨʠʥʘ (ʨʘʥ- 
ʥʝʩʧʝʣʳʡ) ʠ ʉʦʣʥʳʰʢʦ (ʩʨʝʜʥʝʩʧʝʣʳʡ). 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʫʧʧʘ ʩʧʝʣʦʩʪʠ, ʟʝʣʝʥʳʡ ʢʦʥʚʝʡʝʨ, ʬʘʩʦʣʴ 

ʦʙʳʢʥʦʚʝʥʥʘʷ, ʩʨʦʢ ʧʦʩʝʚʘ, ʵʣʝʤʝʥʪʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʢʦʨʦ- 
ʩʧʝʣʳʡ ʩʦʨʪ, ʩʨʝʜʥʝʩʧʝʣʳʡ ʩʦʨʪ, ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ. 

 

ʌʘʩʦʣʴ ʷʚʣʷʝʪʩʷ ʮʝʥʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʦʙʦʚʦʡ ʢʫʣʴ- 
ʪʫʨʦʡ ʤʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ [2]. ɹʦʙʳ 
ʬʘʩʦʣʠ ʦʚʦʱʥʦʡ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʚʦʟʜʝ- 
ʣʳʚʘʝʤʳʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʬʘʩʦʣʴ ʚ ʈʦʩ- 

ʩʠʠ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʠ 
ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ. ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʘʩʦ- 
ʣʠ ʦʚʦʱʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ, ʚʦ-ʧʝʨʚʳʭ, ʧʨʘʚʠʣʴʥʦ 
ʧʦʜʦʙʨʘʪʴ ʩʦʨʪʠʤʝʥʪ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ 
ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [3], ʚʦ-ʚʪʦʨʳʭ, ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʚ 
ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. ɺ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩʪʘʙʠʣʴʥʳʡ ʫʨʦ- 
ʞʘʡ ʟʝʣʝʥʳʭ ʙʦʙʦʚ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʪ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʨʘʥʥʝʡ 
ʠ ʩʨʝʜʥʝʡ ʛʨʫʧʧʳ ʩʧʝʣʦʩʪʠ. 
ʀʩʩʣʝʜʦʚʘʥʠʡ ʚ  ʦʙʣʘʩʪʠ  ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʘʭ  ʧʦ 

ʚʦʟʜʝʣʳʚʘʥʠʶ ʬʘʩʦʣʠ ʦʚʦʱʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 
ʜʝʥʴ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʦʨʪʦʚʳʭ ʪʝʭʥʦʣʦ- 
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ʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʦʟʨʘʩʪʘʶʱʠ- 
ʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʥʘʩʝʣʝʥʠʷ ʢ ʩʚʝʞʝʡ ʧʨʦʜʫʢʮʠʠ ʬʘʩʦʣʠ ʦʚʦʱ- 
ʥʦʡ, ʘ ʪʘʢʞʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʦʩʥʦʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʩʦʨʪʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʬʘʩʦʣʠ ʦʚʦʱʥʦʡ ʚ 
ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ ʇʨʠʦʙʴʷ. 
ɿʘʜʘʯʠ: 
1. ʀʟʫʯʠʪʴ ʩʦʨʪʘ ʨʘʟʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ ʧʦ ʦʩʥʦʚʥʳʤ ɻ ʣʝʤʝʥ- 

ʪʘʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ; 
2. ʆʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʣʝ- 

ʥʳʭ ʙʦʙʦʚ; 
3. ʈʘʟʨʘʙʦʪʘʪʴ ʵʣʝʤʝʥʪʳ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʚʦʟʜʝ- 

ʣʳʚʘʥʠʷ ʩʦʨʪʦʚ ʬʘʩʦʣʠ ʦʚʦʱʥʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ 
ʢʦʥʚʝʡʝʨʘ ʟʝʣʝʥʦʡ ʣʦʧʘʪʢʠ ʚ ʩʠʙʠʨʩʢʠʭ ʫʩʣʦʚʠʷʭ. 
ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʠʟʫʯʘʝʤʳʝ ʛʦʜʳ ʙʳʣʠ ʚ-r 

ʙʨʘʥʳ ʜʚʘ ʩʦʨʪʘ ʬʘʩʦʣʠ ʦʚʦʱʥʦʡ ʩʠʙʠʨʩʢʦʡ ʩʝʣʝʢʮʠʠ ï ɼʘʨʠʥʘ 
(ʨʘʥʥʝʩʧʝʣʳʡ ʩʦʨʪ) ʠ ʉʦʣʥʳʰʢʦ (ʩʨʝʜʥʝʩʧʝʣʳʡ ʩʦʨʪ). ɸʚʪʦʨʳ 
ʩʦʨʪʦʚ ɻʨʠʥʙʝʨʛ ɽ.ɻ. (ʉʠʙʅʀʀʈʉ) ʠ ʇʘʨʢʠʥʘ ʆ.ɺ. (ʅʦʚʦʩʠʙʠʨʩ- 
ʢʠʡ ɻɸʋ) [1]. ʀʩʩʣʝʜʫʝʤʳʝ ʩʦʨʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʧʨʦ- 
ʠʟʚʦʜʠʪʝʣʷ, ʪʘʢ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦ ʦʩʥʦʚʥʳʤ 
ʧʘʨʘʤʝʪʨʘʤ ʩʦʨʪʘ. 
ʅʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʋʇʍ çʉʘʜ ʄʠʯʫʨʠʥʮʝʚè ʧʨʠ ʅʦʚʦʩʠʙʠʨʩ- 

ʢʦʤ ɻɸʋ ʚ 2015- 2016 ʛʛ. ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 
ʩʦʨʪʦʚ ʨʘʟʥʦʡ ʛʨʫʧʧʳ ʩʧʝʣʦʩʪʠ [4]. ɺ 2015 ʛʦʜʫ ʧʦʩʝʚ ʧʨʦʚʦʜʠ- 
ʣʠ ï 20 ʠ 27 ʤʘʷ, 10 ʠʶʥʷ, ʚ 2016 ï 20 ʠ 26 ʤʘʷ, 2 ʠʶʥʷ ʚʨʫʯʥʫʶ, 
ʰʠʨʦʢʦʨʷʜʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʤʝʞʜʫʨʷʜʴʷʤʠ 70 ʩʤ. ʇʣʦʱʘʜʴ ʜʝ- 
ʣʷʥʢʠ ï 2,1 ʤ2. ɺ ʮʝʣʦʤ ʵʪʠ ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪ- 
ʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʅʘ 
ʤʦʤʝʥʪ ʧʦʩʝʚʘ ʚ ʠʟʫʯʘʝʤʳʝ ʛʦʜʳ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ 
ʥʘʙʣʶʜʘʣʘʩʴ ʦʧʪʠʤʘʣʴʥʘʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ ʬʘ- 
ʩʦʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʳʩʦʢʠʡ ʠ 
ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʞʘʡ ʟʝʣʝʥʳʭ ʙʦʙʦʚ. 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʯʠ- 

ʢʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʨʪʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 
ʦʚʦʱʥʦʡ ʬʘʩʦʣʠ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʩʪʫʧʣʝ- 
ʥʠʷ ʩʚʝʞʠʭ ʙʦʙʦʚ ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʨʪʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 
ʚʦʟʜʝʣʳʚʘʥʠʷ ʬʘʩʦʣʠ ʦʚʦʱʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʨʦʢʠ ʧʦ- 
ʩʝʚʘ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ. 



 

 

ʊʘʙʣʠʮʘ 1 

ʆʮʝʥʢʘ ʩʦʨʪʦʚ ʬʘʩʦʣʠ ʦʚʦʱʥʦʡ ʧʦ ɻ ʣʝʤʝʥʪʘʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (2015 ʠ 2016 ʛʛ.) 
 

 

ʉʦʨʪ 
ʉʨʦʢ 
ʧʦʩʝʚʘ 

 

ʄʘʩʩʘ ʙʦʙʦʚ ʩ ʜʝʣʷʥʢʠ, ʛ 
ʉʫʤʤʘ, 
ʢʛ 

ʋʨʦʞʘʡ- 
ʥʦʩʪʴ, 
ʢʛ/ʤ2 

ɺ %, 
St 

 

ʏʠʩʣʦ ʙʦʙʦʚ, h ʪ. 
ɺʩʝʛʦ, 
ʰʪ. 

2015 ʛʦʜ 
 

  29.07 5.08 12.08    29.07 5.08 12.08  

ɼʘʨʠʥʘ 
1 ʩʨʦʢ 

851,4 646,7 623,5 2,1 4,6 110 109 84 77 270 

ʉʦʣʥʳʰʢʦ 321,4 620,4 833,8 1,8 3,9 100 60 115 154 329 

ɼʘʨʠʥʘ 
2 ʩʨʦʢ 

673,2 532,4 655,6 1,9 4,2 100 99 75 96 270 

ʉʦʣʥʳʰʢʦ 932,8 528,0 341,2 1,8 3,9 100 171 92 64 327 

ɼʘʨʠʥʘ 
3 ʩʨʦʢ 

523,1 317,5 338,2 1,2 2,6 62 71 49 52 172 

ʉʦʣʥʳʰʢʦ 266,5 538,3 376,5 1,2 2,6 67 49 94 69 212 

ʅʉʈ05 0,8  
2016 ʛʦʜ 

  21.07 28.07 4.08    21.07 28.07 4.08  

ɼʘʨʠʥʘ  

1 ʩʨʦʢ 
462,5 640,3 570,5 1,7 3,7 123 67 79 75 221 

ʉʦʣʥʳʰʢʦ 625,0 567,7 402,4 1,6 3,5 129 137 124 97 358 

ɼʘʨʠʥʘ 
2 ʩʨʦʢ 

561,5 531,0 277,1 1,4 3,0 100 76 71 58 205 

ʉʦʣʥʳʰʢʦ 456,3 506,0 268,5 1,2 2,7 100 113 115 57 285 

ɼʘʨʠʥʘ 
3 ʩʨʦʢ 

469,5 578,6 302,2 1,4 2,9 97 68 83 35 186 

ʉʦʣʥʳʰʢʦ 1199,7 234,3 - 1,4 2,9 107 263 51 - 314 

ʅʉʈ05 0,4  1
2

1 
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ɼʘʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʝʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩ- 
ʪʠ ʢʫʣʴʪʫʨʳ ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝ- 
ʣʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʫʚʝʣʠ- 
ʯʠʚʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʠ ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʟʝʣʝʥʳʭ 
ʙʦʙʦʚ, ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʠ ʛʝʥʝʨʘʪʠʚʥʦʡ ʯʘʩʪʠ 
ʨʘʩʪʝʥʠʷ. ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʧʦʩʝʚ ʬʘʩʦʣʠ ʦʚʦʱʥʦʡ ʪʨʝʪʴʷ ʜʝʢʘʜʘ 
ʤʘʷ. ʆʮʝʥʢʘ ʩʦʨʪʦʚ ɼʘʨʠʥʘ ʠ ʉʦʣʥʳʰʢʦ ʨʘʟʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ 
ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 
ʅʘʠʙʦʣʴʰʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʚ ʠʟʫʯʘʝʤʳʝ ʛʦʜʳ ʦʪʣʠʯʠʣʩʷ ʨʘʥ- 

ʥʝʩʧʝʣʳʡ ʩʦʨʪ ɼʘʨʠʥʘ 4,6 ʢʛ/ʤ2 ʚ 2015 ʛʦʜʫ ʠ 3,7 ʢʛ/ʤ2 ʚ 2016 ʛʦʜʫ, 
ʯʪʦ ʥʘ 10% ʠ 23% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʢʦʤʝʥ- 
ʜʫʝʤʳʤʠ ʩʨʦʢʘʤʠ ʧʦʩʝʚʘ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ. ɺ 2015 ʛʦʜʫ ʫʨʦʞʘʡ- 
ʥʦʩʪʴ ʩʨʝʜʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ ʉʦʣʥʳʰʢʦ ʧʨʠ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʩʨʦʢʝ 
ʧʦʩʝʚʘ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ, ʘ ʚ 2016 ʛʦʜʫ ʩʦʨʪ ʦʪʣʠʯʠʣʩʷ ʚʳʩʦʢʠʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʨʘʥʥʠʡ ʠ ʧʦʟʜʥʠʡ ʩʨʦʢ ʧʦʩʝʚʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʜʦʩʪʦʚʝʨ- 

ʥʦʩʪʴ ʚʣʠʷʥʠʷ ʛʦʜʘ, ʩʦʨʪʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 
ʫʨʦʞʘʡʥʦʩʪʴ ʙʦʙʦʚ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʩʨʦʢʘ ʧʦʩʝʚʘ ʩʦʨʪʦʚ ʨʘʟʥʦʡ ʛʨʫʧʧʳ ʩʧʝʣʦʩʪʠ 
ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

 

 
ʉʦʨʪ 

 
ʉʨʦʢ 
ʧʦʩʝʚʘ 

ʏʠʩʣʦ 
ʙʦʙʦʚ ʥʘ 
ʨʘʩʪʝʥʠʠ, 
ʰʪ. 

 
ʄʘʩʩʘ ʙʦʙʦʚ 
ʩ ʨʘʩʪʝʥʠʷ, ʛ 

 

ʄʘʩʩʘ 1 
ʙʦʙʘ, ʛ 

 
ʋʨʦʞʘʡʥʦʩʪʴ, 
ʢʛ/ʤ2 

ɼʘʨʠʥʘ 
1 ʩʨʦʢ 

11,2 86,4 7,8 4,2 

ʉʦʣʥʳʰʢʦ 15,7 77,3 5,0 3,7 

ɼʘʨʠʥʘ 
2 ʩʨʦʢ 

10,8 75,0 6,9 3,6 

ʉʦʣʥʳʰʢʦ 14,0 68,2 4,9 3,3 

ɼʘʨʠʥʘ 
3 ʩʨʦʢ 

8,2 58,4 7,1 2,8 

ʉʦʣʥʳʰʢʦ 12,0 59,8 5,1 2,7 

ʅʉʈɸ 
ʅʉʈɺ 
ʅʉʈɸɺ 

0,34 
0,60 
0,82 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫ ʝɦʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʩʦʨʪʦʚ ʦʢʘʟʳʚʘʶʪ ʫʩʣʦʚʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʜʘ (ʜʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢ- 
ʪʦʨʘ 54%). 
ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʚʥʝʜʨʝʥʠʷ ʬʘʩʦʣʠ ʦʚʦʱʥʦʡ ʚ ʧʨʦ- 

ʠʟʚʦʜʩʪʚʦ  ʧʦʤʠʤʦ  ʩʦʟʜʘʥʠʷ  ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ  ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ 
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ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʩʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 
ʟʦʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʢʝ ʩʦʨʪʦʚʳʭ ʪʝʭ- 
ʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ 
ʟʦʥʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝ- 
ʥʳʭ ʙʦʙʦʚ. 
ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʬʘʩʦʣʠ ʦʚʦʱʥʦʡ ʨʘʟʥʦʡ ʛʨʫʧ- 

ʧ  rʩʧʝʣʦʩʪʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ: 
1. ʋʩʣʦʚʠʷ ʣʝʩʦʩʪʝʧʠ ʇʨʠʦʙʴʷ ʧʦ ʛʠʜʨʦʪʝʨʤʠʯʩʝʢʦʤʫ ʨʝʞʠʤʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʬʘʩʦʣʠ ʦʙʳʢʥʦʚʝʥ- 
ʥʦʡ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʣʦʧʘʪʢʫ ʠ ʩʝʤʝʥʘ; 

2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʦʨʦʩʧʝʣʳʡ ʩʦʨʪ ʠʤʝʣ ʚʳʩʦʢʫ  ʁʫʨʦʞʘʡ- 
ʥʦʩʪʴ ʚ ʙʦʣʝʝ ʨʘʥʥʠʡ ʩʨʦʢ ʧʦʩʝʚʘ, ʘ ʩʨʝʜʥʝʩʧʝʣʳʡ ï ʚ ʨʘʥʥʠʡ ʠ 
ʧʦʟʜʥʠʡ; 

3. ʅʝʦʙʭʦʜʠʤʦ ʚʳʩʝʚʘʪʴ ʩʦʨʪʘ ʨʘʟʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ ʚ ʥʝ- 
ʩʢʦʣʴʢʦ ʩʨʦʢʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʚʝʡʝʨʘ ʟʝʣʝʥʳʭ ʙʦʙʦʚ ʚ ʪʝʯʝ- 
ʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ; 

4. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ ʇʨʠʦʙʴʷ ʚ ʧʨʦʠʟʚʦʜʩ- 
ʪʚʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʨʪʘ ʩʠʙʠʨʩʢʦʡ ʩʝʣʝʢʮʠʠ ɼʘʨʠʥʘ (ʨʘʥʥʝʩʧʝ- 
ʣʳʡ ʩʦʨʪ) ʠ ʉʦʣʥʳʰʢʦ (ʩʨʝʜʥʝʩʧʝʣʳʡ ʩʦʨʪ). 
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DEVELOPMEN T OF VARIET Y TECNOLOGY  
CULTIVATE VEGETEBL E BEANS 

IN WEST SIBIRIA  

Abstract. .In the article was developed the agro-technological 
methods of cultivation of varieties of vegetable beans for cultivation 
on an industrial scale. The study was conducted in 2015-2016 on the 
experimental field of EFE of Michurinists Garden of the Novosibirsk 
State Agrarian University, during the studied period, managed to 
figure out the optimum time of planting and harvesting varieties of 
different maturity groups Siberian breeding Darina (early-maturing) 
and Sunny (mid-season). 

Key words: ripeness group, green conveyor, common bean, time 
of crop, the elements of productivity, early maturing variety, middle 
ripeness variety, West Siberia. 
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ʉʝʢʮʠʷ 2 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 
ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ 

 

ʋɼʂ 619.616.981 

ʅ.ʖ. ɹʘʣʳʙʠʥʘ*, ɺ.ʖ. ʂʦʧʪʝʚ** 

*ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

**  ʀʥʩʪʠʪʫʪ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ 
ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ 
ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʨ.ʧ. ʂʨʘʩʥʦʦʙʩʢ 

 

ɺʃʀʗʅʀɽ ʄɸʅʅɸʅʆʃʀɻʆʉɸʍɸʈʀɼʆɺ ʅɸ 
ʋʈʆɺɽʅʔ     ʉɸʃʔʄʆʅɽʃʃɽɿʆʅʆʉʀʊɽʃʔʉʊɺɸ 
ʀ ʇʆʂɸɿɸʊɽʃʀ ʇʈʀɺɽʉʆɺ ʉɽʃʔʉʂʆʍʆ- 

ɿʗʁʉʊɺɽʅʅʆʁ ʇʊʀʎʓ 

ɸʥʥʦʪʘʮʠʷ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʨʘʞʝʥʠʷ ʣʶʜʝʡ ʩʘʣʴʤʦ- 
ʥʝʣʣʝʟʦʤ, ʷʚʣʷʝʪʩʷ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ ʧʠʱʫ ʷʠʮ ʠ ʤʷʩʘ ʙʨʦʡʣʝʨʦʚ 
ʠ ʢʫʨ-ʥʝʩʫʰʝʢ, ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʨʦʜʘ 
Salmonella. ɺ ʀʕɺʉʠɼɺ ʉʌʅʎɸ ʈɸʅ, ʩʦʚʤʝʩʪʥʦ ʩ ʀʍʊʊʠʄ 
ʉʆ ʈɸʅ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʢʦʨʤʦʚʦʝ ʩʨʝʜʩʪʚʦ, ʩʦʜʝʨʞʘʱʝʝ ʤʘʥ- 
ʥʘʥʦʣʠʛʦʩʘʭʘʨʠʜʳ, ʧʦʣʫʯʘʝʤʦʝ ʠʟ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʜʨʦʞʞʝʡ 
Saccharomyces cerevisiae, ʩʧʦʩʦʙʥʦʝ ʩʦʨʙʠʨʦʚʘʪʴ ʥʘ ʩʚʦʝʡ ʧʦ- 
ʚʝʨʭʥʦʩʪʠ ʩʘʣʴʤʦʥʝʣʣʳ ʠ ʚʳʚʦʜʠʪʴ ʠʭ ʠʟ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʘʥʥʘʥʦʣʠʛʦʩʘʭʘʨʠʜʳ, ʩʘʣʴʤʦʥʝʣʣʘ, ʮʳʧʣʷʪʘ 

ʉʘʣʴʤʦʥʝʣʣʝʟ ï ʦʩʪʨʘʷ ʠʥʬʝʢʮʠʦʥʥʘʷ ʙʦʣʝʟʥʴ ʞʠʚʦʪʥʳʭ ʠ 
ʯʝʣʦʚʝʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʧʦʨʘʞʝʥʠʝʤ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦ- 
ʛʦ ʪʨʘʢʪʘ ʠ ʩʝʧʪʠʮʝʤʠʝʡ, ʘ ʧʨʠ ʧʦʜʦʩʪʨʦʤ ʠ ʭʨʦʥʠʯʝʩʢʦʤ ʪʝʯʝ- 
ʥʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʥʝʚʤʦʥʠʝʡ ʠ ʘʨʪʨʠʪʘʤʠ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯ- 
ʥʠʢʦʤ ʟʘʨʘʞʝʥʠʷ ʣʶʜʝʡ (ʜʦ 90% ʩʣʫʯʘʝʚ) ʷʚʣʷʝʪʩʷ ʫʧʦʪʨʝʙʣʝʥʠʝ 
ʚ ʧʠʱʫ ʷʠʮ ʠ ʤʷʩʘ ʙʨʦʡʣʝʨʦʚ ʠ ʢʫʨ-ʥʝʩʫʰʝʢ, ʢʦʥʪʘʤʠʥʠʨʦʚʘʥ- 
ʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʨʦʜʘ Salmonella. ʉʠʪʫʘʮʠʷ ʦʩʣʦʞʥʷʝʪʩʷ 
ʪʝʤ, ʯʪʦ ʩʨʝʜʠ ʧʦʛʦʣʦʚʴʷ ʟʜʦʨʦʚʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ 
ʯʘʩʪʦ ʦʪʤʝʯʘʶʪʩʷ ʩʣʫʯʘʠ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʚʠ- 
ʜʦʚ ʩʘʣʴʤʦʥʝʣʣ ʧʘʪʦʛʝʥʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ. 
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ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʧʨʦ- 
ʜʫʢʪʦʚ ʧʪʠʮʝʚʦʜʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʨʦʜʘ Salmonella ʚ ʥʘ- 
ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪ ʢʦʨʤʦʚʳʝ ʘʥʪʠʙʠʦʪʠʢʠ. ʆʜʥʘʢʦ ʜʘʥ- 
ʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ ï ʧʦʷʚʣʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦ-ʨʝ- 
ʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʥʠʞʝʥʠʝ 
ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ ʤʷʩʘ ʧʪʠʮʳ, ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʠ ʨʘʟʚʠʪʠʝ 
ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʫ ʣʶʜʝʡ [1, 2]. 
ɺ ʀʕɺʉʠɼɺ ʉʌʅʎɸ ʈɸʅ ʩʦʚʤʝʩʪʥʦ ʩ ʀʍʊʊʠʄ ʉʆ ʈɸʅ 

ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʢʦʨʤʦʚʦʝ ʩʨʝʜʩʪʚʦ ʩʦʜʝʨʞʘʱʝʝ ʄʆʉ ï ʤʘ- 
ʥʘʥʥʦʣʠʛʦʩʘʭʘʨʠʜʳ, ʧʦʣʫʯʘʝʤʦʝ ʠʟ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʜʨʦʞʞʝʡ 
Saccharomyces cerevisiae, ʩʧʦʩʦʙʥʦʝ ʩʦʨʙʠʨʦʚʘʪʴ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨ- 
ʭʥʦʩʪʠ ʩʘʣʴʤʦʥʝʣʣʳ ʠ ʚʳʚʦʜʠʪʴ ʠʭ ʠʟ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ [3ï6]. 
ʀʩʭʦʜ ̫ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ: 
- ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʢʦʨʤʦʚʦʛʦ ʩʨʝʜʩʪʚʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʄʆʉ, ʥʘ 

ʫʨʦʚʝʥʴ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Salmonella 
ʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ ʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʚʝʩʦʚ. 
ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1.ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʢʦʨʤʦʚʦʛʦ ʩʨʝʜʩʪʚʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʄʆʉ, ʥʘ 

ʫʨʦʚʝʥʴ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Salmonella 
ʫ ʮʳʧʣʷʪ; 

2 .ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʢʦʨʤʦʚʦʛʦ ʩʨʝʜʩʪʚʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʄʆʉ, 
ʥʘ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʮʳʧʣʷʪ; 

3 .ʇʦʩʯʠʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨ- 
ʤʦʚʦʛʦ ʩʨʝʜʩʪʚʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʄʆʉ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʙʦ- 

ʣʝʟʥʝʡ ʤʦʣʦʜʥʷʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʀʕɺʉʠɼɺ 
ʉʌʅʎɸ ʈɸʅ ʚ 2014-16 ʛʛ. 
ɺ ʦʧʳʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 40 ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ ʷʠʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʠʟ ʢʦʪʦʨʳʭ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʙʳʣʠ ʩʬʦʨʤʠ- 
ʨʦʚʘʥʳ 2 ʛʨʫʧʧʳ (n=20). ʎʳʧʣʷʪʘʤ ʧʝʨʚʦʡ (ʦʧʳʪʥʦʡ) ʛʨʫʧʧʳ ʚ 
ʨʘʮʠʦʥ ʚʚʝʣʠ ʢʦʨʤʦʚʦʝ ʩʨʝʜʩʪʚʦ, ʩʦʜʝʨʞʘʱʝʝ ʄʆʉ, ʚ ʜʦʟʝ 2% 
ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʢʦʨʤʘ. ʎʳʧʣʷʪʘ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʩʣʫʞʠʣʠ ʢʦʥʪʨʦ- 
ʣʝʤ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʦʨʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʨʪʦʚʳʡ ʢʦʤʙʠ- 
ʢʦʨʤ ʜʣʷ ʢʫʨ-ʥʝʩʫʰʝʢ. 
ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʨʘʞʝʥʠʷ ʩʘʣʴʤʦʥʝʣʣʝʟʦʤ ʚʩʝʤ ʮʳʧʣʷ- 

ʪʘʤ ʝʞʝʜʥʝʚʥʦ ʦʨʘʣʴʥʦ ʚʚʦʜʠʣʠ ʩʫʪʦʯʥʳʝ ʢʫʣʴʪʫʨʳ Salmonella 
enterica ʠ Salmonella infantis. 
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ɿʘ ʮʳʧʣʷʪʘʤʠ ʚ ʪʝʯʝʥʠʝ 30 ʩʫʪʦʢ ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʝ. ʋʯʠʪʳ- 
ʚʘʣʠ ʠʟʤʝʥʝʥʠʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ï ʫʛʥʝʪʝʥʠʝ, ʦʪʢʘʟ ʦʪ ʢʦʨʤʘ, 
ʥʘʣʠʯʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʨʘʟʚʠʪʠʷ ʩʘʣʴʤʦʥʝʣʣʝʟʘ ʧʪʠʮ. 
ɽʞʝʥʝʜʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʣʠ ʚʟʚʝʰʠʚʘʥʠʝ ʮʳʧʣʷʪ ʦʧʳʪʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴʥʳʡ ʫʙʦʡ ï ʧʦ 5 ʮʳʧʣʷʪ ʩ 
ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʟʷʪʠʝʤ ʦʙʨʘʟʮʦʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦ- 
ʛʦ ʤʘʪʝʨʠʘʣʘ (ʧʝʯʝʥʴ, ʛʨʫʜʥʘʷ ʤʳʰʮʘ, ʩʦʜʝʨʞʠʤʦʝ ʪʦʥʢʦʛʦ ʠ ʪʦʣʩ- 
ʪʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ) ʜʣʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʨʤʦʚʦʛʦ ʩʨʝʜʩʪʚʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʄʆʉ, ʫ 

ʮʳʧʣʷʪ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʘ ʤʠʢ- 
ʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Salmonella (ʨʠʩ.1). ʊʘʢ ʫ ʮʳʧʣʷʪ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ Salmonella ʠʟ ʧʝʯʝʥʠ ʚʳʜʝʣʷʣʘʩʴ ʚ 5% ʧʨʦʙ, ʚ ʪʦ ʚʨʝ- 
ʤ ̫ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ ï ʚ 48,5%. ɺ ʩʦʜʝʨʞʠʤʦʤ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ 
ʮʳʧʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ Salmonella ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʚ 15% ʧʨʦʙ, 
ʧʨʠ ʘʥʘʣʦʛʠʯʥʦʤ ʧʦʢʘʟʘʪʝʣʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ï 53,3%. 

 

 
ʈʠʩ.1. ɺʳʜʝʣʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Salmonella 

ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʮʳʧʣʷʪ (%). 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚʦʛʦ ʩʨʝʜʩʪʚʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʄʆʉ, ʥʦʚʦ- 
ʨʦʞʜʝʥʥʳʤ ʮʳʧʣʷʪʘʤ ʝʞʝʜʥʝʚʥʦ ʚ ʜʦʟʝ 2% ʦʪ ʤʘʩʩʳ ʢʦʨʤʘ, ʧʦʟ- 
ʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʚʝʩ ʢ 28 ʜʥ ʁʥʘ 58,85% ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʨʠ ʵʪʦʤ, ʞʠʚʘʷ ʤʘʩʩʘ ʮʳʧʣʝʥʢʘ ʦʧʳʪ- 
ʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 356,6 ʛ, ʧʨʠ ʘʥʘʣʦʛʠʯʥʦʤ ʧʦʢʘʟʘʪʝʣʝ ʚ ʢʦʥ- 
ʪʨʦʣʝ ï 273,6 ʛ. 
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ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʤʦʚʦʛʦ ʩʨʝʜʩ- 
ʪʚʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʄʆʉ, ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʮʳʧʣʷʪʘʤ ʝʞʝʜʥʝʚʥʦ ʚ 
ʜʦʟʝ 2% ʦʪ ʤʘʩʩʳ ʢʦʨʤʘ ʚ ʪʝʯʝʥʠʝ 28 ʩʫʪʦʢ, ʩʦʩʪʘʚʠʣʘ 8,9 ʨʫʙ. ʥʘ 
1 ʨʫʙ. ʟʘʪʨʘʪ. 
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