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ʋɼʂ 635.15:631.8  

 

ʇʈʀʄɽʅɽʅʀɽ ʈʆʉʊʆʈɽɻʋʃʗʊʆʈɸ çʕɼɸʃ ʂʉè ʇʈʀ ɺʓʈɸʑʀɺɸʅʀʀ 

ɼɸʁʂʆʅɸ 

 

ʃ.ɸ. ɸʥʪʠʧʢʠʥʘ
1
, ʆ.ɸ. ɸʥʪʦʰʠʥʘ

1
, ɺ.ʀ. ʃʝʚʠʥ

1
, ʉ.ɺ. ʉʦʣʝʥʦʚ

1 

1
ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ 

ɸʥʥʦʪʘʮʠʷ. ʕʜʘʣ ʂʉ ï ʨʦʩʪʦʨʝʛʫʣʷʪʦʨ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ, 

ʧʨʦʠʟʚʝʜʝʥʥʳʡ ʧʫʪʝʤ ʠʟʚʣʝʯʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠʟ ʥʠʟʠʥʥʦʛʦ ʪʦʨʬʘ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʨʦʩʪʦʨʝʛʫʣʷʪʦʨʘ ʕʜʘʣ ʂʉ ʥʘ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ, 

ʣʠʥʝʡʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʝʥʠʡ ʜʘʡʢʦʥʘ, ʨʘʟʚʠʪʠʝ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. ʆʧʪʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʕʜʘʣ ʂʉ 

ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʜʘʡʢʦʥʘ ï 0,01%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʜʘʣ ʂʉ, ʨʦʩʪʦʨʝʛʫʣʷʪʦʨ, ʩʝʤʝʥʘ ʜʘʡʢʦʥʘ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, 

ʫʨʦʞʘʡʥʦʩʪʴ. 

 

Summary. Edal KS is a growth regulator with a high silicon content, produced by extracting humic 

acids from low-lying peat. Studies have established a stimulating effect of the growth regulator Edal 

KS on field germination, linear parameters of daikon plants, the development of an assimilation 

apparatus, which contributes to an increase in yield. The optimal concentration of Edal KS for pre-

sowing treatment of daikon seeds is 0.01%. 

Keywords: Edal KS, growth regulator, daikon seeds, plant growth and development, productivity.  

 

ʄʥʦʛʠʝ ʬʠʨʤʳ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʧʨʦʠʟʚʦʜʷʪ ʮʝʣʳʡ ʨʷʜ ʛʫʤʠʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʘʢ 

ʚ ʪʚʝʨʜʦʤ, ʪʘʢ ʠ ʚ ʞʠʜʢʦʤ ʚʠʜʝ. ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʣʦʞʝʥʠʷ ʦʩʪʘʪʢʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʥʘʢʘʧʣʠʚʘʶʱʠʭʩʷ ʚ ʧʦʯʚʝ, ʪʦʨʬʘʭ, ʙʫʨʳʭ ʠ ʚʳʚʝʪʨʠʚʰʠʭʩʷ ʫʛʣʷʭ, 

ʩʘʧʨʦʧʝʣʷʭ. ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪʳ ʠʟ ʥʠʭ ʵʢʩʪʨʘʛʠʨʫʶʪʩʷ, 

ʬʨʘʢʮʠʦʥʠʨʫʶʪʩʷ, ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʠ ʦʯʠʱʘʶʪʩʷ, ʘ ʟʘʪʝʤ ʚʚʝʜʝʥʥʳʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʧʠʪʘʪʝʣʴʥʳʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʬʠʢʩʠʨʫʶʪʩʷ ʥʘ ʥʠʭ ʩ ʧʦʤʦʱʴʶ ʭʝʣʘʪʥʳʭ ʩʚʷʟʝʡ [6, 

ʉ. 3ï33]. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʥʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ, 

ʥʘʭʦʜʷʩʴ ʚ ʚʦʜʦʥʝʨʘʩʪʚʦʨʠʤʦʡ ʬʦʨʤʝ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʘʢʪʠʢʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʦʙʨʘʙʘʪʳʚʘʶʪ ʱʝʣʦʯʘʤʠ ʠ ʚ ʠʪʦʛʝ ʧʦʣʫʯʘʶʪʩʷ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ ï 

ʛʫʤʘʪʳ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ [5, ʩ. 210]. ɻʫʤʘʪʳ 

ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʧʦʚʳʰʘʶʪ ʘʢʪʠʚʥʦʩʪʴ ʜʳʭʘʪʝʣʴʥʳʭ 

ʬʝʨʤʝʥʪʦʚ, ʩʠʥʪʝʟ ʫʛʣʝʚʦʜʦʚ ʠ ʙʝʣʢʦʚ, ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʪ ʘʪʪʨʘʛʠʨʫʶʱʠʤ 

ʵʬʬʝʢʪʦʤ. ɻʫʤʘʪʳ ʧʦʚʳʰʘʶʪ ʛʠʜʨʘʪʘʮʠʶ ʢʣʝʪʦʢ, ʧʦʚʳʰʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ, 

ʯʠʩʪʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʪʨʘʥʩʧʠʨʘʮʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʢʦʨʷʷ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ 

ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ [1, ʩ. 15ï18], [2, ʩ. 13ï17], [3, ʩ. 12ï16], [4, ʩ. 231ï235]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ 

ʜʘʡʢʦʥʘ ʨʘʩʪʚʦʨʘʤʠ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ ʕʜʘʣ ʂʉ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 1%, 0,1%, 0,01% ʠ 0,001% 

ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʚ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʩʝʤʝʥʘ ʜʘʡʢʦʥʘ ʩʦʨʪʘ çʉʘʰʘè. 

ʕʜʘʣ ʂʉ ï ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ, ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʫʪʝʤ ʠʟʚʣʝʯʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠʟ ʥʠʟʠʥʥʦʛʦ ʪʦʨʬʘ, ʜʦʙʳʪʦʛʦ ʩ 30-ʪʠ ʤʝʪʨʦʚʦʡ 

ʛʣʫʙʠʥʳ, ʥʝ ʩʦʜʝʨʞʘʱʝʛʦ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ɺ ʝʛʦ ʩʦʩʪʘʚʝ ʪʘʢʞʝ 

ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪʳ ʚ ʣʝʛʢʦ ʫʩʚʦʷʝʤʦʡ ʬʦʨʤʝ ʜʣʷ ʨʘʩʪʝʥʠʷ. ʕʜʘʣ-ʂʉ 
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ʩʦʜʝʨʞʠʪ ʛ/ʣ: ʛʫʤʠʥʦʚʳʭ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪ ï ʙʦʣʝʝ 25, ʘʟʦʪʘ 0,7, ʬʦʩʬʦʨʘ ï 0,09, ʢʘʣʠʷ, 3,5, 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ (ʙʦʨ, ʤʦʣʠʙʜʝʥ, ʞʝʣʝʟʦ, ʤʘʨʛʘʥʝʮ). ʂʠʩʣʦʪʥʦʩʪʴ: pH 9,0ï13,0.  

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʋʅʀʎ çɸʛʨʦʪʝʭʥʦʧʘʨʢè ʈʷʟʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʊʠʧ ʧʦʯʚ ï ʩʝʨʳʝ ʣʝʩʥʳʝ. 

ʆʧʳʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʜʘʡʢʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 8,6ï

10,3% ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʝʛʫʣʷʪʦʨʘ ʨʦʩʪʘ ʕʜʘʣ ʂʉ. ʃʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʚ ʚʘʨʠʘʥʪʝ 

ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ 0,01% ʨʘʩʪʚʦʨʦʤ ʕʜʘʣ ʂʉ ï 97,5%, ʯʪʦ ʧʨʝʚʳʩʠʣʦ ʢʦʥʪʨʦʣʴ ʥʘ 10,3%. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʩʭʦʜʳ ʧʦʷʚʠʣʠʩʴ ʥʘ 1-2 ʩʫʪʦʢ ʨʘʥʴʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ. 

1% ʨʘʩʪʚʦʨ ʕʜʘʣ ʂʉ ʥʝ ʧʦʚʣʠʷʣ ʥʘ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʕʜʘʣ ʂʉ ʫʤʝʥʴʰʘʝʪ ʩʪʨʝʩʩʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʝʨʝʧʘʜʦʚ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʫʩʠʣʠʚʘʶʪ ʦʙʤʝʥ ʵʥʝʨʛʠʠ ʠ ʚʝʱʝʩʪʚ, ʧʦʵʪʦʤʫ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ. 

ʈʦʩʪʦʨʝʛʫʣʷʪʦʨ ʕʜʘʣ ʂʉ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʫʚʝʣʠʯʝʥʠʶ ʣʠʥʝʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʝʥʠʡ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ, ʯʠʩʣʫ ʠ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʙʳʣʠ ʚ ʚʘʨʠʘʥʪʝ 

ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ 0,01% ʨʘʩʪʚʦʨʦʤ ʕʜʘʣ ʂʉ. ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ ʜʘʡʢʦʥʘ 

0,1% ʠ 0,001% ʕʜʘʣ ʂʉ ʥʘʙʣʶʜʘʣʘʩʴ ʘʥʘʣʦʛʠʷ ʩ ʧʨʝʜʳʜʫʱʠʤ ʚʘʨʠʘʥʪʦʤ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʢʦʥʪʨʦʣʶ. 1% ʨʘʩʪʚʦʨ ʕʜʘʣ ʂʉ ʚʳʟʳʚʘʣ ʟʘʤʝʜʣʝʥʠʝ ʨʦʩʪʘ, ʪ.ʢ. ʜʘʥʥʳʝ ʙʳʣʠ ʥʠʞʝ 

ʢʦʥʪʨʦʣʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʕʜʘʣ ʂʉ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʘʢʪʠʚʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩ ʬʦʪʦʩʠʥʪʝʟʘ. ɿʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 

ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʥʘ 24,0ï32,0%. ɺ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ʩʝʤʷʥ 0,01% ʨʘʩʪʚʦʨʦʤ ʕʜʘʣ ʂʉ ʥʘ ʢʘʞʜʦʤ ʢʚʘʜʨʘʪʥʦʤ ʤʝʪʨʝ ʧʦʩʝʚʦʚ ʦʙʨʘʟʫʝʪʩʷ 3,3 ʤ
2 

ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ ï 2,5 ʤ
2
. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʦʧʳʪʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʵʥʝʨʛʠʶ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʣʫʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʜʘʡʢʦʥʘ, ʪ.ʝ. ʦʪʥʦʰʝʥʠʝ 

ʤʘʩʩʳ ʢʦʨʥʝʧʣʦʜʘ ʢ ʤʘʩʩʝ ʨʘʩʪʝʥʠʷ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʨʝʚʳʰʘʣʦ 60%. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʠʥʪʝʥʩʠʚʥʦ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʘʷ ʯʘʩʪʴ ʨʘʩʪʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʦʟʝʪʢʦʡ 

ʣʠʩʪʴʝʚ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʕʜʘʣ ʂʉ ʧʦʚʳʩʠʣʠ ʯʠʩʪʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ 

(ʏʇʌ). ʇʦʢʘʟʘʪʝʣʠ ʯʠʩʪʦʡ ʩʫʪʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʨʝʜʠʩʘ ʩʦʩʪʘʚʠʣʠ ʦʪ 6 

ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ 0,001% ʨʘʩʪʚʦʨʘʤʠ ʕʜʘʣ ʂʉ ʜʦ 10ï12 ʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 1 

ʤ
2
 ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʚ ʩʫʪʢʠ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ 0,1% ʠ 0,01% ʠ ʨʘʩʪʚʦʨʘʤʠ ʕʜʘʣ 

ʂʉ. ʕʢʩʧʝʨʠʤʝʥʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʫʪʢʠ 1 ʤ
2
 ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʢʘʧʣʠʚʘʝʪʩʷ 6-

12 ʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫʨʦʞʘʷ. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 1% ʨʘʩʪʚʦʨʦʤ ʕʜʘʣ ʂʉ ʥʝ ʧʦʚʣʠʷʣʘ 

ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ, ʜʘʥʥʳʝ ʙʳʣʠ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʜʘʡʢʦʥʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ ʨʘʩʪʝʥʠʡ ʥʘ ʚʳʨʘʱʠʚʘʝʤʦʡ 

ʧʣʦʱʘʜʠ ʠ ʤʘʩʩʦʡ ʢʦʨʥʝʧʣʦʜʘ. ɸʩʩʠʤʠʣʷʪʳ (20ï40%), ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʨʘʩʪʝʥʠʠ 

ʟʘ ʚʝʛʝʪʘʮʠʶ, ʨʘʩʭʦʜʫʶʪʩʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʥʝʧʣʦʜʦʚ. ʇʦʣʫʯʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʧʨʠʙʘʚʢʘ 

ʫʨʦʞʘʡʥʳʭ ʜʘʥʥʳʭ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʜʘʡʢʦʥʘ 

ʧʦʣʫʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ 0,01% ʨʘʩʪʚʦʨʦʤ ʕʜʘʣ ʂʉ, ʪʘʢ ʧʨʝʚʳʰʝʥʠʝ 

ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʠʣʦ ʥʘ 25,0% (1,2 ʢʛ/ʤ
2
). ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʠʙʦʣʴʰʠʝ ʯʠʩʣʦ, 

ʤʘʩʩʘ ʠ ʜʠʘʤʝʪʨ ʢʦʨʥʝʧʣʦʜʦʚ. ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ 0,1% ʠ 0,001% ʨʘʩʪʚʦʨʘʤʠ 

ʕʜʘʣ ʂʉ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʝʚʳʩʠʣʘ ʢʦʥʪʨʦʣʴ ʥʘ 20,8% ʠ ʥʘ 15,3%. ʇʦ ʩʪʨʫʢʪʫʨʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʜʘʥʥʳʝ ʪʘʢʞʝ ʧʨʝʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴ. 1%-ʥʳʡ ʨʘʩʪʚʦʨ ʕʜʘʣ ʂʉ ʥʝ ʧʦʚʣʠʷʣ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʦʨʥʝʧʣʦʜʦʚ, ʜʘʥʥʳʝ ʙʳʣʠ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʢʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ 0,01% 

ʨʘʩʪʚʦʨʦʤ ʕʜʘʣ ʂʉ, ʪʘʢ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʘʡʢʦʥʘ ʩʦʩʪʘʚʠʪ 45,1%, 

ʧʨʝʚʳʰʘʷ ʢʦʥʪʨʦʣʴ ʥʘ 10,3%. ɺ ʚʘʨʠʘʥʪʘʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ 0,1% ʠ 0,001% ʨʘʩʪʚʦʨʘʤʠ 

ʕʜʘʣ ʂʉ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʝʚʳʩʠʪ ʢʦʥʪʨʦʣʴ ʥʘ 5,3% ʠ ʥʘ 8,7%. ɺ ʚʘʨʠʘʥʪʝ 

ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ 1% ʨʘʩʪʚʦʨʦʤ ʕʜʘʣ ʂʉ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʥʠʞʝ ʢʦʥʪʨʦʣʷ ʥʘ 2,2%. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʠʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʨʝʜʠʩʘ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʫʤʠʥʦʚʦʛʦ ʨʦʩʪʦʨʝʛʫʣʷʪʦʨʘ ʕʜʘʣ ʂʉ, ʫʚʝʣʠʯʝʥʠʝ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʨʥʝʧʣʦʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 14,6ï25,0%. ʆʧʪʠʤʘʣʴʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ï 0,01%. ʂʦʥʮʝʥʪʨʘʮʠʷ 1% ʥʝ ʚʳʟʳʚʘʣʘ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʣʠʥʝʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʝʥʠʡ ʨʝʜʠʩʘ, ʜʘʥʥʳʝ ʙʳʣʠ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ. 
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ʇʈʀʄɽʅɽʅʀɽ ʇʆʈʆʐʂɸ ʀɿ ʇʃʆɼʆɺ ʐʀʇʆɺʅʀʂɸ ɺ ʊɽʍʅʆʃʆɻʀʀ 

ʊɽʉʊʆɺʓʍ ɿɸɻʆʊʆɺʆʂ ɼʃʗ ʇʀʎʎʓ 

 

ʅ.ɺ. ɺʘʚʠʣʦʚʘ
1
, ɸ.ʉ. ɻʣʘʜʳʰʝʚʘ

1 

1
ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ 

ɸʥʥʦʪʘʮʠʷ. ʇʦʚʳʩʠʪʴ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʤʫʯʥʳʭ ʢʫʣʠʥʘʨʥʳʭ ʠʟʜʝʣʠʡ ʤʦʞʥʦ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ ʚʚʝʜʝʥʠʷ ʚ ʠʭ ʨʝʮʝʧʪʫʨʫ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ. 

ʇʣʦʜʳ ʠ ʷʛʦʜʳ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʢʘʢ 
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ʠʩʪʦʯʥʠʢ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʚʠʪʘʤʠʥʦʚ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʣʠʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʤ ʩʳʨʴʝ, ʫʯʘʩʪʚʫʶʪ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʨʦʤʘʪʘ, ʚʢʫʩʘ ʠ ʮʚʝʪʘ ʤʫʯʥʳʭ ʠʟʜʝʣʠʡ, ʧʦʚʳʰʘʷ ʠʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʨʦʰʦʢ ʠʟ ʧʣʦʜʦʚ ʰʠʧʦʚʥʠʢʘ, ʤʫʯʥʦʝ ʢʫʣʠʥʘʨʥʦʝ ʠʟʜʝʣʠʝ, ʧʠʱʝʚʘʷ 

ʮʝʥʥʦʩʪʴ.   

 

Summary. It is possible to increase the nutritional value of flour culinary products in various ways, 

including by introducing unconventional raw materials into their recipes. Fruits and berries of wild 

plants and shrubs are of great value as a source of biologically active substances, vitamins, and trace 

elements. In addition, polyphenolic compounds contained in fruit and berry raw materials are 

involved in the formation of aroma, taste and color of flour products, increasing their consumer 

appeal. 

Key words: rosehip powder, flour culinary product, nutritional value. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʨʘʜʠʮʠʦʥʥʳʝ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʤʫʯʥʳʝ ʠʟʜʝʣʠʷ: ʧʠʨʦʛʠ, 

ʧʠʨʦʞʢʠ, ʢʫʣʝʙʷʢʠ ʫʩʪʫʧʘʶʪ ʤʝʩʪʦ ʪʘʢʦʤʫ ʠʟʜʝʣʠʶ, ʢʘʢ ʧʠʮʮʘ, ʢʦʪʦʨʘʷ ʥʘʙʠʨʘʝʪ ʚʩʝ 

ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʇʠʮʮʘ ï ʙʣʶʜʦ ʠʪʘʣʴʷʥʩʢʦʡ ʢʫʭʥʠ, ʢʦʪʦʨʦʝ ʧʨʠʦʙʨʝʣʦ ʤʠʨʦʚʫʶ 

ʠʟʚʝʩʪʥʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʙʦʛʘʪʦ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ï ʚ ʝʛʦ ʨʝʮʝʧʪʫʨʥʳʡ ʩʦʩʪʘʚ ʤʦʛʫʪ 

ʚʭʦʜʠʪʴ ʦʚʦʱʠ, ʤʷʩʦʧʨʦʜʫʢʪʳ, ʤʦʨʝʧʨʦʜʫʢʪʳ, ʬʨʫʢʪʳ, ʩʳʨʳ. ʇʠʮʮʘ ʧʨʦʩʪʘ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ, 

ʦʩʦʙʝʥʥʦ ʧʦ ʚʢʫʩʫ ʦʥʘ ʧʨʠʰʣʘʩʴ ʞʠʪʝʣʷʤ ʤʝʛʘʧʦʣʠʩʦʚ. 

ʆʩʥʦʚʦʡ ʧʠʮʮʳ ʷʚʣʷʶʪʩʷ ʪʝʩʪʦʚʳʝ ʟʘʛʦʪʦʚʢʠ. ʊʝʩʪʦ ʜʣʷ ʧʠʮʮʳ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘ ʜʨʦʞʞʘʭ ʠ ʙʝʟʜʨʦʞʞʝʚʦʝ, ʪʝʩʪʦʚʳʝ ʟʘʛʦʪʦʚʢʠ ʪʦʣʩʪʳʝ ʠʣʠ ʪʦʥʢʠʝ, ʧʝʯʸʥʳʝ ʠ ʞʘʨʝʥʳʝ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠʟ ʪʝʩʪʘ ʜʣʷ ʧʠʮʮʳ ʵʪʦ ʧʨʦʮʝʩʩ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʦ 

ʣʝʞʘʪʴ ʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʩʦʩʪʘʚʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʝʛʦ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʧʨʠ ʙʨʦʞʝʥʠʠ, ʧʦʜʲʸʤ ʚʦ ʚʨʝʤʷ ʨʘʩʩʪʦʡʢʠ ʠ ʚ ʧʝʯʠ, ʘ ʪʘʢʞʝ ʪʝʢʩʪʫʨʘ. ʉ ʮʝʣʴʶ ʦʙʦʛʘʱʝʥʠʷ 

ʪʝʩʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʚʠʪʘʤʠʥʘʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʬʨʫʢʪʦʚʦ-ʷʛʦʜʥʳʝ ʧʦʨʦʰʢʠ, ʙʦʛʘʪʳʝ ʧʠʱʝʚʳʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʥʘʧʨʠʤʝʨ, ʧʦʨʦʰʦʢ ʠʟ ʧʣʦʜʦʚ ʰʠʧʦʚʥʠʢʘ. ʂʨʦʤʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʪʘʤʠʥʘ ʉ, ʚ ʧʣʦʜʘʭ 

ʰʠʧʦʚʥʠʢʘ ʩʦʜʝʨʞʘʪʩʷ ʧʝʢʪʠʥʳ, ʬʣʘʚʦʥʦʠʜʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ [1, 

ʩ. 41]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʤʫʯʥʦʛʦ ʢʫʣʠʥʘʨʥʦʛʦ ʠʟʜʝʣʠʷ 

çʇʠʮʮʘ ʧʦ-ʠʪʘʣʴʷʥʩʢʠè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʨʦʰʢʘ ʠʟ ʧʣʦʜʦʚ ʰʠʧʦʚʥʠʢʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʠʟʜʝʣʠʷ.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʤʫʯʥʦʝ ʢʫʣʠʥʘʨʥʦʝ ʠʟʜʝʣʠʝ çʇʠʮʮʘ ʧʦ-

ʠʪʘʣʴʷʥʩʢʠè, ʧʨʦʠʟʚʦʜʠʤʦʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ çʍʣʝʙʦ&ʉʦʣʴʝè, ʠ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʠʟʜʝʣʠʷ 

ʩ ʟʘʤʝʥʦʡ ʚ ʨʝʮʝʧʪʫʨʝ ʯʘʩʪʠ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʥʘ ʧʦʨʦʰʦʢ ʠʟ ʧʣʦʜʦʚ ʰʠʧʦʚʥʠʢʘ 

ʚ ʢʦʣʠʯʝʩʪʚʝ 5, 10, 15%.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʮʮʳ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʪʘʜʠʡ: 

ʧʦʜʛʦʪʦʚʢʠ ʨʝʮʝʧʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʟʘʤʝʩʘ ʪʝʩʪʘ, ʧʦʨʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʩʩʪʦʡʢʠ, 

ʬʦʨʤʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ ʠʟ ʪʝʩʪʘ, ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʘ, ʚʳʧʝʢʘʥʠʷ ʧʠʮʮʳ [2, ʩ. 75].   

ɼʨʦʞʞʝʚʦʝ ʙʝʟʦʧʘʨʥʦʝ ʪʝʩʪʦ ʧʨʠʛʦʪʘʚʣʠʚʘʣʠ ʧʫʪʝʤ ʩʦʝʜʠʥʝʥʠʷ ʚʩʝʭ ʨʝʮʝʧʪʫʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʦʜʦʛʨʝʪʦʤ ʜʦ 30Áʉ ʤʦʣʦʢʝ. ʇʦʩʣʝ ʟʘʤʝʩʘ ʪʝʩʪʦ ʦʩʪʘʚʣʷʣʠ ʥʘ 1 ʯʘʩ 

ʜʣʷ ʨʘʩʩʪʦʡʢʠ, ʜʝʣʘʣʠ ʦʙʤʠʥʢʫ. ɻʦʪʦʚʦʝ ʪʝʩʪʦ ʜʝʣʠʣʠ ʥʘ ʢʫʩʢʠ, ʨʘʩʢʘʪʳʚʘʶʪ ʚ ʚʠʜʝ ʣʝʧʝʰʢʠ 

ʠ ʧʦʤʝʱʘʣʠ ʥʘ ʬʦʨʤʫ ʜʣʷ ʚʳʧʝʯʢʠ. ʅʘ ʟʘʛʦʪʦʚʢʫ ʪʝʩʪʘ ʚʳʢʣʘʜʳʚʘʣʠ ʥʘʪʝʨʪʳʡ ʩʳʨ, ʤʝʣʢʦ 

ʥʘʨʝʟʘʥʥʫʶ ʢʦʣʙʘʩʫ, ʘ ʟʘʪʝʤ ʩʣʦʡ ʧʦʨʝʟʘʥʥʳʭ ʜʦʣʴʢʘʤʠ ʧʦʤʠʜʦʨʦʚ. ɺʳʧʝʢʘʣʠ ʧʠʮʮʫ 20 ʤʠʥ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 220Áʉ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʘʤʝʥʘ 5, 

10 ʠ 15% ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʥʘ ʧʦʨʦʰʦʢ ʠʟ ʧʣʦʜʦʚ ʰʠʧʦʚʥʠʢʘ, ʧʦʚʣʠʷʣʘ 

ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʷ. ʋ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 

ʧʦʷʚʠʣʩʷ ʭʘʨʘʢʪʝʨʥʳʡ ʟʘʧʘʭ ʠ ʧʨʠʚʢʫʩ ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʦʙʘʚʢʠ, ʪʘʢʞʝ ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ, 

ʦʪʤʝʯʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʜʦʟʠʨʦʚʢʠ ʧʦʨʦʰʢʘ.  
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ʈʠʩʫʥʦʢ 1 ï ɺʥʝʰʥʠʡ ʚʠʜ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʪʝʩʪʘ ʜʣʷ ʤʫʯʥʦʛʦ ʢʫʣʠʥʘʨʥʦʛʦ 

ʠʟʜʝʣʠʷ çʇʠʮʮʘ ʧʦ-ʠʪʘʣʴʷʥʩʢʠè 

 

ɼʣʷ ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʫʯʥʦʛʦ ʢʫʣʠʥʘʨʥʦʛʦ ʠʟʜʝʣʠʷ ʩ ʟʘʤʝʥʦʡ ʤʫʢʠ 

ʥʘ 5, 10 ʠ 15% ʧʦʨʦʰʢʘ ʰʠʧʦʚʥʠʢʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 5-ʙʘʣʣʴʥʘʷ ʰʢʘʣʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʥʘʙʨʘʣ ʦʙʨʘʟʝʮ ʩ 10% ʟʘʤʝʥʦʡ ʤʫʢʠ 

ʥʘ ʧʦʨʦʰʦʢ ʠʟ ʧʣʦʜʦʚ ʰʠʧʦʚʥʠʢʘ. ɼʘʥʥʳʡ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʙʳʣ ʚʳʙʨʘʥ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʧʨʠ ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʦʮʝʥʢʝ ʧʦʣʫʯʠʣ ʦʙʨʘʟʝʮ ʩ 15% 

ʟʘʤʝʥʦʡ ï ʠʟ-ʟʘ ʪʝʤʥʦʛʦ ʮʚʝʪʘ ʠ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʳʭ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ ʠʟʜʝʣʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʙʘʚʢʠ. 

 

  

ʈʠʩʫʥʦʢ 2 ï ɺʥʝʰʥʠʡ ʚʠʜ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʤʫʯʥʦʛʦ ʢʫʣʠʥʘʨʥʦʛʦ ʠʟʜʝʣʠʷ çʇʠʮʮʘ ʧʦ-

ʠʪʘʣʴʷʥʩʢʠè 

 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʧʦʨʦʰʢʘ ʠʟ ʧʣʦʜʦʚ ʰʠʧʦʚʥʠʢʘ ʚ ʨʝʮʝʧʪʫʨʫ ʤʫʯʥʦʛʦ ʢʫʣʠʥʘʨʥʦʛʦ 

ʠʟʜʝʣʠʷ çʇʠʮʮʘ ʧʦ-ʠʪʘʣʴʷʥʩʢʠè ʚ ʢʦʣʠʯʝʩʪʚʝ 10% ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʠ ʥʘ 2,36 ʢʢʘʣ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʦʚ 

ʥʘ 0,15% ʠ ʫʛʣʝʚʦʜʦʚ ʥʘ 0,43% ʚ ʦʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ɺ ʦʧʳʪʥʦʤ ʦʙʨʘʟʮʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʥʘ 0,39% ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʝʤ. 

ʀʟʤʝʥʠʣʩʷ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠʟʜʝʣʠʷ. ʋʚʝʣʠʯʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ 

ʥʘʪʨʠʷ ï ʥʘ 0,16 ʤʛ%, ʢʘʣʴʮʠʷ ï ʥʘ 0,84 ʤʛ%, ʤʘʛʥʠʷ ï ʥʘ 0,2 ʤʛ%, ʞʝʣʝʟʘ ï ʥʘ 0,04 ʤʛ%. 

ʋʚʝʣʠʯʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ʥʘ 20 ʤʛ%, ʦʥʦ ʩʦʩʪʘʚʠʣʦ ʫ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ 32,71 

ʤʛ%. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʨʝʮʝʧʪʫʨʳ ʤʫʯʥʦʛʦ ʢʫʣʠʥʘʨʥʦʛʦ ʠʟʜʝʣʠʷ çʇʠʮʮʘ ʧʦ-

ʠʪʘʣʴʷʥʩʢʠè ʦʙʨʘʟʝʮ ʩ 10% ʟʘʤʝʥʦʡ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʥʘ ʧʦʨʦʰʦʢ ʠʟ ʧʣʦʜʦʚ ʰʠʧʦʚʥʠʢʘ ʩʪʘʣ 

ʜʦʨʦʞʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʘ 5,57 ʨʫʙʣʝʡ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʙʳʣʠ ʥʫʞʥʦ ʫʚʝʣʠʯʠʪʴ 

ʮʝʥʫ ʥʘ ʤʫʯʥʦʝ ʠʟʜʝʣʠʝ ʥʘ 9% ʦʪ ʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ. ɼʘʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʜʘʞʠ ʠʟʜʝʣʠʷ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 4,43 ʨʫʙʣʷ, 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 3,4%.  
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʨʦʰʢʘ ʰʠʧʦʚʥʠʢʘ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʫʯʥʦʛʦ ʢʫʣʠʥʘʨʥʦʛʦ 

ʠʟʜʝʣʠʷ çʇʠʮʮʘ ʧʦ-ʠʪʘʣʴʷʥʩʢʠè ʧʦʟʚʦʣʷʝʪ ʦʙʦʛʘʪʠʪʴ ʧʨʦʜʫʢʪ ʧʨʠʨʦʜʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ, ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʜʦʙʘʚʢʠ 

ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʚʢʫʩ ʠ ʘʨʦʤʘʪ, ʪʝʤ ʩʘʤʳʤ ʠʩʢʣʶʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʠʟʜʝʣʠʠ 

ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ ʠ ʢʨʘʩʠʪʝʣʝʡ. 

ʇʨʝʜʧʨʠʷʪʠʶ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʢʘʬʝ çʍʣʝʙʦ&ʉʦʣʴʝè ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʠʪʴ 

ʚ ʤʝʥʶ ʢʫʣʠʥʘʨʥʦʝ  ʠʟʜʝʣʠʝ çʇʠʮʮʘ ʧʦ-ʠʪʘʣʴʷʥʩʢʠè ʩ ʟʘʤʝʥʦʡ 10% ʤʫʢʠ ʥʘ ʧʦʨʦʰʦʢ 

ʠʟ ʧʣʦʜʦʚ ʰʠʧʦʚʥʠʢʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʠʟʜʝʣʠʡ ʜʘʥʥʦʡ ʛʨʫʧʧʳ, 

ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʢʘʬʝ, ʠ ʧʨʠʚʣʝʯʴ ʥʦʚʳʭ ʧʦʩʝʪʠʪʝʣʝʡ. 
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ɺʃʀʗʅʀɽ ʕʍʀʅɸʎɽʀ ʇʋʈʇʋʈʅʆʁ ʅɸ ʂɸʏɽʉʊɺʆ ʂɽʂʉɸ çɺʆʃɾʉʂʀʁè 

 

ɽ.ɺ. ɻʨʠʙʘʥʦʚʩʢʘʷ
1
, ʄ.ɺ. ɽʚʩʝʥʠʥʘ

1
  

1
ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ 

ɸʥʥʦʪʘʮʠʷ. ʂʝʢʩ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ. ɺʚʝʜʝʥʠʝ 

ʚ ʝʛʦ ʨʝʮʝʧʪʫʨʫ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʠʜʘʶʱʠʭ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʦʟʚʦʣʠʪ 

ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʜʝʬʠʮʠʪʦʤ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʜʠʪʝʨʩʢʦʝ ʠʟʜʝʣʠʝ, ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ, ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ. 

 

Summary. Cupcake is one of the most popular flour confectionery products. The introduction 

of components that give therapeutic and prophylactic properties to its formulation will effectively 

solve the problem of prevention and treatment of various diseases associated with food deficiency. 

Key words: confectionery product, therapeutic and preventive effect, product quality. 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʧʦʚʳʰʝʥʠʶ ʧʠʱʝʚʦʡ 

ʮʝʥʥʦʩʪʠ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʦʙʦʛʘʱʝʥʠʶ ʠʭ ʩʦʩʪʘʚʘ ʨʘʟʣʠʯʥʳʤʠ ʜʦʙʘʚʢʘʤʠ, 

ʧʨʠʜʘʶʱʠʤʠ ʧʨʦʜʫʢʮʠʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ 

ʢʦʥʜʠʪʝʨʩʢʠʤ ʠʟʜʝʣʠʷʤ ʤʦʞʥʦ ʧʨʠʜʘʪʴ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʩʦʩʪʘʚ ʨʝʮʝʧʪʫʨʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
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ʠʥʛʨʝʜʠʝʥʪʦʚ, ʠʩʢʣʶʯʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ [1, ʩ. 183], [7, ʩ. 160]. 

ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʢʦʥʜʠʪʝʨʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ. 

ɸʩʩʦʨʪʠʤʝʥʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ, ʚ ʥʝʤ ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʮʠʦʥʘ ʣʝʯʝʙʥʦʛʦ 

ʧʠʪʘʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʮʝʣʦʛʦ ʨʷʜʘ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [2, ʩ. 142]. ʆʪʜʝʣʴʥʳʝ 

ʧʨʦʜʫʢʪʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʠʪʘʥʠʷ ʣʶʜʝʡ ʠʟ ʨʝʛʠʦʥʦʚ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʦʡ, ʨʘʙʦʪʥʠʢʦʚ ʩʣʦʞʥʳʭ ʧʨʦʬʝʩʩʠʡ, ʛʝʨʦʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ [3, ʩ. 175]. 

ʀʟʫʯʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʢʦʥʜʠʪʝʨʩʢʦʡ ʦʪʨʘʩʣʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʦʨʠʪʝʪ 

ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʟʘ ʩʯʝʪ ʧʨʦʜʫʢʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʘʣʠʤʝʥʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [4, ʩ. 25]. ɼʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚʳʷʚʣʝʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ 

ʥʘʰʝʡ ʩʪʨʘʥʳ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʠ ʫʧʦʪʨʝʙʣʷʝʤʳʭ ʚ ʧʠʱʫ ʢʦʥʜʠʪʝʨʩʢʠʭ 

ʠʟʜʝʣʠʡ ʫ ʰʠʨʦʢʠʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʝʢʩ [5, ʩ. 65]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʝʢʩʘ 

çɺʦʣʞʩʢʠʡè ʥʘ ɸʆ çʂʦʣʦʤʥʘʭʣʝʙʧʨʦʤè ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʢʩʪʨʘʢʪʘ ʵʭʠʥʘʮʝʠ. ʕʭʠʥʘʮʝʷ 

ʚ ʩʦʩʪʘʚ ʢʝʢʩʘ ʚʚʦʜʠʣʘʩʴ ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʘ.  

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʝʢʩʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʵʢʩʪʨʘʢʪ ʵʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ (ʨʠʩʫʥʦʢ 1), 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʷʟʢʫʶ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʫʶ ʞʠʜʢʦʩʪʴ ʩ ʨʝʟʢʠʤ ʪʨʘʚʷʥʠʩʪʳʤ ʚʢʫʩʦʤ ʠ 

ʟʘʧʘʭʦʤ [6, ʩ. 130]. ʀʟ ʵʢʩʪʨʘʢʪʘ ʵʭʠʥʘʮʝʠ ʠ ʤʝʣʘʥʞʘ ʛʦʪʦʚʠʣʠ ʨʘʩʪʚʦʨ, ʢʦʪʦʨʳʡ ʚʚʦʜʠʣʠ ʚʦ 

ʚʨʝʤʷ ʟʘʤʝʩʘ ʪʝʩʪʘ ʠʟ ʨʘʩʯʝʪʘ 1%, 3%, 6% ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. 

ʈʠʩʫʥʦʢ 1 ï ʕʢʩʪʨʘʢʪ ʵʭʠʥʘʮʝʠ 

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʜʦʙʘʚʣʷʝʤʦʛʦ ʵʢʩʪʨʘʢʪʘ ʪʝʩʪʦ ʧʨʠʦʙʨʝʪʘʣʦ ʪʝʤʥʳʡ 

ʦʪʪʝʥʦʢ ʠ ʟʘʧʘʭ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʵʭʠʥʘʮʝʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʢʘʢ ʪʨʘʚʷʥʠʩʪʳʡ. ɺ ʪʝʩʪʝ 

ʦʧʨʝʜʝʣʝʥ ʪʘʢʦʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʚʣʘʞʥʦʩʪʴ ʪʝʩʪʘ. ɺʣʠʷʥʠʝ ʵʭʠʥʘʮʝʠ 

ʧʫʨʧʫʨʥʦʡ ʥʘ ʚʣʘʞʥʦʩʪʴ ʪʝʩʪʘ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 1. ɺʣʘʞʥʦʩʪʴ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʧʦʟʚʦʣʷʝʪ 

ʩʫʜʠʪʴ ʦ ʚʳʧʦʣʥʝʥʠʠ ʨʝʮʝʧʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʚ ʪʘʙʣʠʮʝ, ʚʠʜʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦʙʘʚʣʷʝʤʦʡ ʜʦʙʘʚʢʠ ʚʣʘʞʥʦʩʪʴ 

ʧʦʚʳʰʘʣʘʩʴ. ʕʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ ʧʨʠʚʦʜʠʣʦ 

ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʦʚʘʣʦ ʧʦʣʥʦʤʫ ʩʚʷʟʳʚʘʥʠʶ ʚʦʜʳ ʚ ʪʝʩʪʝ [8, 

ʩ. 429]. 

 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʵʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ ʥʘ ʚʣʘʞʥʦʩʪʴ ʪʝʩʪʘ 

ʂʦʣʠʯʝʩʪʚʦ ʚʥʦʩʠʤʦʡ ʜʦʙʘʚʢʠ, % 1 3 6 

ɺʣʘʞʥʦʩʪʴ, %  24,4 24,6 24,8 

 

ʎʚʝʪ ʛʦʪʦʚʳʭ ʢʝʢʩʦʚ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʚ ʨʘʟʨʝʟʝ ʤʝʥʷʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ ʵʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʵʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ ʧʨʦʜʫʢʪ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦʙʘʚʣʷʝʤʦʡ ʜʦʙʘʚʢʠ ʮʚʝʪ ʠʟʜʝʣʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʣʩʷ. 
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ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʢʝʢʩʘ ʚ ʨʘʟʨʝʟʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ 

ʵʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ 

 

ɹʳʣʦ ʦʪʤʝʯʝʥʦ ʠʟʤʝʥʝʥʠʝ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ ʧʨʦʜʫʢʪʘ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʵʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ ʧʦʷʚʣʷʣʩʷ ʩʣʘʙʳʡ, ʝʜʚʘ ʫʣʦʚʠʤʳʡ ʟʘʧʘʭ ʠ ʚʢʫʩ ʚʥʦʩʠʤʦʡ 

ʜʦʙʘʚʢʠ. ʆʜʥʘʢʦ, ʢʦʛʜʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʭʠʥʘʮʝʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ, ʧʨʦʜʫʢʪ ʧʨʠʦʙʨʝʪʘʣ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʡ ʪʨʘʚʷʥʦʡ ʚʢʫʩ ʠ ʟʘʧʘʭ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʚʦʨʘ 

ʵʭʠʥʘʮʝʠ (6%), ʚʢʫʩ ʩʪʘʥʦʚʠʣʩʷ ʛʦʨʴʢʠʤ ʠ ʥʝʧʨʠʷʪʥʳʤ. 

ɸʥʘʣʠʟʠʨʫʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʚʝʜʝʥʠʝ 

ʵʢʩʪʨʘʢʪʘ ʵʭʠʥʘʮʝʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 3% ʫʣʫʯʰʘʣʦ ʚʢʫʩ ʠ ʟʘʧʘʭ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʚʚʝʜʝʥʠʝ 6% 

ʧʨʠʜʘʚʘʣʦ ʧʨʦʜʫʢʪʫ ʛʦʨʝʯʴ ʠ ʪʝʤ ʩʘʤʳʤ ʫʭʫʜʰʘʣʦ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ. 

 

ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʝʢʩʘ 

ʇʦʢʘʟʘʪʝʣʴ ʊʨʝʙʦʚʘʥʠʷ 

ɻʆʉʊ 

15052-2014 

ʈʘʩʪʚʦʨ ʵʭʠʥʘʮʝʠ, % 

1 3 6 

ɺʣʘʞʥʦʩʪʴ, % 12-24 13,4 13,6 13,8 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ, % 74-88 86,6 86,4 86,2 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʦʙʱʝʛʦ 

ʩʘʭʘʨʘ (ʧʦ ʩʘʭʘʨʦʟʝ), 

% 
13,0-25,0 14,23 14,26 14,29 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʵʢʩʪʨʘʢʪʘ ʵʭʠʥʘʮʝʠ 

ʧʫʨʧʫʨʥʦʡ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʚʣʘʞʥʦʩʪʴ ʠ 

ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʦʙʱʝʛʦ ʩʘʭʘʨʘ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʠʨʫʝʤʳʭ 

ʟʥʘʯʝʥʠʡ. 

ʆʙʦʙʱʘʷ ʜʘʥʥʳʝ ʦʙ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝ 3% 

ʨʘʩʪʚʦʨʘ ʵʭʠʥʘʮʝʠ, ʪʘʢ ʢʘʢ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʧʨʠʷʪʥʳʡ ʚʢʫʩ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʛʘʱʝʥʠʝ ʩʦʩʪʘʚʘ ʢʝʢʩʘ ʵʢʩʪʨʘʢʪʦʤ ʵʭʠʥʘʮʝʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 3% 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʜʘʪʴ ʧʨʦʜʫʢʪʫ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʘʣʠʤʝʥʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʬʠʮʠʪʦʤ ʚ ʨʘʮʠʦʥʝ 

ʤʠʢʨʦ- ʠ ʤʘʢʨʦʥʫʪʨʠʝʥʪʦʚ.    

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʋɼʂ 338.439 

ʉʇʆʉʆɹʓ ʇʆɺʓʐɽʅʀʗ ʕʂʆʅʆʄʀʏɽʉʂʆʁ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʇʈʆʀɿɺʆɼʉʊɺɸ ʆʃɸɼʀʁ ʀɿ ʊʓʂɺʓ 

 

ʄ.ɺ. ɽʚʩʝʥʠʥʘ
1 

1
ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʚ ʨʝʮʝʧʪʫʨʝ ʦʣʘʜʠʡ ʧʦʟʚʦʣʷʝʪ ʦʙʦʛʘʪʠʪʴ ʩʦʩʪʘʚ, 

ʧʨʠʜʘʪʴ ʠʟʜʝʣʠʷʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʙʫʜʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘ ʩʯʝʪ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʳʢʚʘ, ʦʣʘʜʴʠ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʠʱʝʚʘʷ ʜʦʙʘʚʢʘ. 

 

Summary. The use of food additives in the recipe of pancakes allows you to enrich the 

composition, give the products functional properties. At the same time, the production of these 

products will be economically feasible due to a set of measures to attract consumers. 

Key words: pumpkin, pancakes, economic efficiency, food additive. 

 

ɺ ʈʦʩʩʠʠ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʨʘʩʰʠʨʝʥʠʷ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʘʣʠʤʝʥʪʘʨʥʦ-
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ʟʘʚʠʩʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʟʜʝʣʠʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [1, ʩ. 29], [2, ʩ. 124]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʦʟʜʘʥʠʷ ʠʟʜʝʣʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʛʘʱʘʶʱʠʭ ʠʥʛʨʝʜʠʝʥʪʦʚ. ʕʪʦ 

ʧʨʠʚʝʜʝʪ ʢ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʩʳʨʴʷ ʠ ʩʥʠʟʠʪ ʜʝʬʠʮʠʪ 

ʦʙʦʛʘʱʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [3, c. 14], [4, c. 101]. 

ɹʣʶʜʘ ʠʟ ʦʚʦʱʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʦʛʘʱʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʠ ʧʨʠʜʘʥʠʷ ʠʤ ʥʦʚʳʭ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʤʫʢʦʡ ʠʟ ʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ ï çʊʘʣʢʘʥʦʤè [5, c. 173], [6, c. 22]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʧʨʝʜʝʣʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʣʘʜʠʡ 

ʠʟ ʪʳʢʚʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ çʊʘʣʢʘʥè. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʆʆʆ 

çʌʝʩʪʠʚʘʣʴè.  

ɺʳʙʨʘʥʥʘʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʙʘʚʢʘ ʙʳʣʘ ʠʟʛʦʪʦʚʣʝʥʘ ʆʆʆ çɿʣʘʢʠ ʉʠʙʠʨʠè 

(ʛ. ʅʦʚʦʩʠʙʠʨʩʢ). 

ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʮʝʥʫ ʠʟʜʝʣʠʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ.  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥ ʨʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʩʳʨʴʝʚʦʛʦ ʥʘʙʦʨʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʦʛʦ 

ʦʙʨʘʟʮʦʚ ʦʣʘʜʠʡ ʠʟ ʪʳʢʚʳ. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʪʦʠʤʦʩʪʴ ʩʳʨʴʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʦʣʘʜʠʡ 

ʉʳʨʴʝ ʎʝʥʘ ʟʘ1 

ʢʛ, ʨʫʙ. 

ʂʦʥʪʨʦʣʴ ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 

ʂʦʣʠʯʝʩʪʚʦ, 

ʢʛ 

ʉʫʤʤʘ, ʨʫʙ. ʂʦʣʠʯʝʩʪʚʦ, 

ʢʛ 

ʉʫʤʤʘ, ʨʫʙ. 

ʊʳʢʚʘ ʩʚʝʞʘʷ  65 0,195 12,68 0,195 12,68 

ʄʫʢʘ ʧʰʝʥʠʯʥʘʷ 64 0,050 3,20 0,0125 0,80 

çʊʘʣʢʘʥè 120 - 0,00 0,0375 4,50 

ʄʦʣʦʢʦ  55 0,030 1,65 0,030 1,65 

ʗʡʮʘ ʢʫʨʠʥʳʝ 117 0,020 2,34 0,020 2,34 

ʉʘʭʘʨʥʳʡ ʧʝʩʦʢ 34 0,015 0,51 0,015 0,51 

ʉʦʜʘ ʧʠʱʝʚʘʷ 26 0,002 0,05 0,002 0,05 

ʉʦʣʴ  20 0,001 0,02 0,001 0,02 

ʀʪʦʛʦ:   20,45  22,55 

 

ʇʨʠ ʨʘʩʯʝʪʝ ʩʪʦʠʤʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʨʝʜʥʠʝ ʮʝʥʳ 

ʥʘ ʩʳʨʴʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʙʣʶʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʳʨʴʝʚʦʡ ʥʘʙʦʨ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʣʘʜʠʡ ʠʟ ʪʳʢʚʳ ʩ çʊʘʣʢʘʥʦʤè 

ʧʦʜʦʨʦʞʘʣ ʥʘ 2,10 ʨʫʙ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʙʳʣʠ ʥʝʠʟʤʝʥʥʦʡ ʥʫʞʥʦ ʫʚʝʣʠʯʠʪʴ ʮʝʥʫ. 

ʎʝʥʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʩʦʩʪʘʚʠʣʘ 40,90 ʨʫʙ. ʆʧʨʝʜʝʣʷʝʤ ʮʝʥʫ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʧʨʦʜʫʢʪʘ ʩ ʫʯʝʪʦʤ ʝʝ ʫʚʝʣʠʯʝʥʠʷ ʥʘ 10% (ʠʣʠ 4,09 ʨʫʙ.) ʜʦ 44,99 ʨʫʙ. ʇʨʠ ʵʪʦʤ ʧʨʠʙʳʣʴ 

ʦʪ ʨʝʘʣʠʟʘʮʠʠ  ʠʟʜʝʣʠʷ ʩʦʩʪʘʚʠʪ 10,17 ʨʫʙ.   

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʣʘʜʠʡ ʠʟ ʪʳʢʚʳ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʨʮʠʠ ʦʣʘʜʠʡ 

ʠʟ ʪʳʢʚʳ 

ʇʦʢʘʟʘʪʝʣʠ ʂʦʥʪʨʦʣʴ ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 

ʉʪʦʠʤʦʩʪʴ ʩʳʨʴʷ, ʨʫʙ. 20,45 22,55 

ʇʨʦʯʠʝ ʟʘʪʨʘʪʳ, ʨʫʙ.  12,27 12,27 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ, ʨʫʙ.  32,72 34,82 

ʎʝʥʘ, ʨʫʙ. 40,90 44,99 

ʇʨʠʙʳʣʴ, ʨʫʙ. 8,18 10,17 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, % 25,0 29,2 

 

ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʮʝʥʳ ʨʝʘʣʠʟʘʮʠʠ ʦʣʘʜʠʡ ʠʟ ʪʳʢʚʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ çʊʘʣʢʘʥʘè ʥʘ 10% 

ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʦʩʪʘʚʠʪ 10,17 ʨʫʙ., ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʥʘ 4,2%, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʥʘ 2,10 ʨʫʙ. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʤʥʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦ ʧʦʚʦʜʫ ʧʦʚʳʰʝʥʠʷ ʮʝʥʳ ʨʝʘʣʠʟʘʮʠʠ 

ʦʣʘʜʠʡ ʠʟ ʪʳʢʚʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ çʊʘʣʢʘʥʘè ʥʘ 10% ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 

  

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʮʝʥʳ ʥʘ ʦʣʘʜʴʠ 

ʠʟ ʪʳʢʚʳ ʩ çʊʘʣʢʘʥʦʤè 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʢʫʧʘʪʝʣʝʡ (42%) ʧʣʘʥʠʨʫʶʪ ʧʦʢʫʧʘʪʴ 

ʦʣʘʜʴʠ ʩ çʊʘʣʢʘʥʦʤè, ʝʩʣʠ ʠʤ ʧʦʥʨʘʚʠʪʩʷ ʚʢʫʩ ʜʘʥʥʦʛʦ ʙʣʶʜʘ. ʇʨʠ ʵʪʦʤ 27% ʨʝʰʝʥʠʝ 

ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʦʡ ʧʦʢʫʧʢʠ ʝʱʝ ʥʝ ʧʨʠʥʷʣʠ, ʟʘʪʨʫʜʥʠʚʰʠʩʴ ʩ ʚʳʙʦʨʦʤ. ʆ ʥʝʞʝʣʘʥʠʠ 

ʧʦʢʫʧʘʪʴ ʥʦʚʦʝ ʙʣʶʜʦ ʚʳʩʢʘʟʘʣʠʩʴ ʣʠʰʴ 9% ʦʪ ʚʩʝʭ ʦʧʨʦʰʝʥʥʳʭ. 

ɼʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʦʧʨʝʜʝʣʠʣʠʩʴ ʩ ʚʳʙʦʨʦʤ, ʙʳʣʦ ʨʝʰʝʥʦ 

ʧʨʦʚʝʩʪʠ ʨʝʢʣʘʤʥʫʶ ʢʘʤʧʘʥʠʶ ʚ ʬʦʨʤʝ ʜʝʛʫʩʪʘʮʠʠ [7, ʩ. 183]. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʚʚʝʩʪʠ ʚ ʩʦʩʪʘʚ ʤʝʥʶ ʧʨʦʜʫʢʪ, ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʥʦ 

ʦʙʣʘʜʘʶʱʠʡ ʥʦʚʳʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦʙ ʵʪʦʤ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ [8, ʩ. 160]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʢʮʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʨʘʩʭʦʜʫ ʧʨʦʜʫʢʪʘ, ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʜʘʞ ʟʘ ʧʝʨʠʦʜ 

ʘʢʮʠʠ. ʆʙʲʸʤ ʧʨʦʜʘʞ ʚ ʪʝʯʝʥʠʠ ʘʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʢʮʠʠ ʙʫʜʫʪ ʨʦʜʠʪʝʣʠ ʩ ʜʝʪʴʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʝʟʞʘʶʪ ʦʪʜʳʭʘʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʆ çʌʝʩʪʠʚʘʣʴè. 

27

9

1210

42

ɿʘʪʨʫʜʥʠʣʠʩʴ ʩ ʚʳʙʦʨʦʤ

ʅʝ ʧʣʘʥʠʨʫʶʪ ʧʦʢʫʧʘʪʴ 

ʈʝʰʝʥʠʝ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʮʝʥʳ ʦʣʘʜʠʡ

ʇʣʘʥʠʨʫʶʪ ʨʝʛʫʣʷʨʥʦ ʧʨʠʦʙʨʝʪʘʪʴ

ʈʝʰʝʥʠʝ ʙʫʜʝʪ ʟʘʚʠʩʠʪʴ ʦʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʣʘʜʠʡ
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʢʮʠʠ ʙʳʣʦ ʚʳʙʨʘʥʦ ʚʨʝʤʷ ʩ 16:00 ʜʦ 17:00 ʚ ʪʝʯʝʥʠʝ 

ʜʚʫʭ ʜʥʝʡ (ʩʫʙʙʦʪʫ ʠ ʚʦʩʢʨʝʩʝʥʴʝ). 

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʦʥʘʣʘ ʧʨʠʚʣʝʢʣʠ ʢ ʨʘʙʦʪʝ ʦʜʥʦʛʦ ʧʨʦʤʦʫʪʝʨʘ.  

ɿʘʪʨʘʪʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ɿʘʪʨʘʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʦ-ʘʢʮʠʠ ʜʝʛʫʩʪʘʮʠʠ 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʜʫʢʮʠʶ ɿʘʨʧʣʘʪʘ ʚ ʯʘʩ ʀʪʦʛʦ ʥʘ ʘʢʮʠʶ 

10 ʧʦʨʮʠʡ ʥʘ ʦʜʥʫ ʘʢʮʠʶ: 

34.82 ʭ 15 = 522,30 ʨʫʙ. 

ʀʪʦʛʦ ʥʘ 2 ʜʥʷ: 

522,30 ʭ 2 = 1044,60 ʨʫʙ. 

1 ʯʘʩ*160 ʨʫʙʣʝʡ; 

1 ʧʨʦʤʦʫʪʝʨ ʟʘ 1 ʘʢʮʠʶ 

ʧʦʣʫʯʘʝʪ 160 ʨʫʙʣʝʡ; 

ʀʪʦʛʦ ʟʘ 2 ʘʢʮʠʠ: 160 ʭ 2 = 

320,00 ʨʫʙ. 

1044,60 + 320,00 = 1364,60 

ʨʫʙ. 

 

ʇʨʦʤʦʫʪʨ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʘʢʮʠʠ ʠʟʫʯʠʣ ʩʦʩʪʘʚ ʠ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ çʊʘʣʢʘʥʘè ʠ 

ʦʣʘʜʠʡ ʩ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ [9, ʩ. 27].  

ʇʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʦʜʥʦʡ ʧʦʨʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 10,17 ʨʫʙʣʝʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘʪʨʘʪ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʘʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʘʪʴ 135 ʧʦʨʮʠʠ ʦʣʘʜʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʡ ʘʢʮʠʠ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ 73 ʧʦʨʮʠʠ ʢʦʪʣʝʪ, 

ʚʦ ʚʪʦʨʦʡ ï 78. ʆʙʱʠʡ ʦʙʲʝʤ ʧʨʦʜʘʞ ʟʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʘʢʮʠʠ ʩʦʩʪʘʚʠʣ 117 ʧʦʨʮʠʡ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʘʢʮʠʠ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʦʛʦ ʙʣʶʜʘ, ʥʦ ʟʘʪʨʘʪʳ ʥʘ ʝʝ ʧʨʦʚʝʜʝʥʠʝ 

ʬʘʢʪʠʯʝʩʢʠ ʙʫʜʫʪ ʧʦʢʨʳʪʳ ʧʦʣʫʯʘʝʤʦʡ ʧʨʠʙʳʣʴʶ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʦʢʫʧʘʪʝʣʠ, ʧʦʧʨʦʙʦʚʘʚ 

ʥʦʚʳʡ ʧʨʦʜʫʢʪ ʠ ʫʟʥʘʚ ʦ ʝʛʦ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚʘʭ, ʙʫʜʫʪ ʨʝʛʫʣʷʨʥʦ ʝʛʦ ʧʨʠʦʙʨʝʪʘʪʴ, 

ʧʨʦʚʝʜʝʥʠʝ ʜʘʥʥʦʡ ʘʢʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʣʘʛʘʝʤ ʆʆʆ çʌʝʩʪʠʚʘʣʴè ʚʢʣʶʯʠʪʴ ʚ ʤʝʥʶ ʦʣʘʜʴʠ ʠʟ ʪʳʢʚʳ ʩ ʯʘʩʪʠʯʥʦʡ ʟʘʤʝʥʦʡ 

ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʥʘ çʊʘʣʢʘʥè.  
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ʕʊʀʃɽʅʆɺʓʁ ʉʊʈɽʉʉ ʋ ʉɽʄʗʅ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʈɸʉʊɽʅʀʁ 

 

ɺ.ʀ. ʃʝʚʠʥ
1
, ɸ.ʉ. ʉʪʫʧʠʥ

1
, ʃ.ɸ. ɸʥʪʠʧʢʠʥʘ

1 

1 
ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ 

ɸʥʥʦʪʘʮʠʷ. ʉʝʤʝʥʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ ʦʪʚʝʯʘʶʪ 

ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʨʝʘʢʮʠʝʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʵʪʠʣʝʥʘ. ɼʠʘʧʘʟʦʥ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʮʠʡ (ʦʪ ʩʪʠʤʫʣʷʮʠʠ ʜʦ ʫʛʥʝʪʝʥʠʷ) ʫ ʠʥʪʘʢʪʥʳʭ ʩʝʤʷʥ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ: ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʢʟʦʛʝʥʥʦʛʦ ʵʪʠʣʝʥʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʩʝʤʷʥ 

ʘʢʪʠʚʥʦʩʪʴ ʘʵʨʘʮʠʠ ʚʦʟʜʫʭʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘ. ʕʪʠʣʝʥ, ʩʠʥʪʝʟʠʨʫʝʤʳʡ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʤʠ 

ʩʝʤʝʥʘʤʠ, ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʵʢʟʦʛʝʥʥʦʛʦ ʘʚʪʦʠʥʜʫʢʪʦʨʘ ʩʪʨʝʩʩʦʚʳʭ ʨʝʘʢʮʠʡ ʫ ʠʥʪʘʢʪʥʳʭ 

ʩʝʤʷʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʝʩʩ, ʩʪʨʝʩʩ-ʬʘʢʪʦʨʳ, ʵʪʠʣʝʥ, ʩʝʤʝʥʘ, ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ. 

 

Summary. Cereal seeds respond to stress factors with an adaptive response accompanied by intense 

ethylene release. The range of physiological modifications (from stimulation to inhibition) in intact 

seeds is determined by: the concentration of exogenous ethylene, the duration of exposure of the 

seeds, the activity of air aeration and temperature. Ethylene synthesized by stressed seeds acts as an 

exogenous autoinducer of stress responses in intact seeds.  

Key words: stress, stress factors, ethylene, seeds, sowing quality. 

 

ɻʣʫʙʦʢʦʝ ʠʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʝʤʷʥ ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʛʜʝ 

ʩʪʨʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ ʠ ʩʚʦʡʩʪʚʘ, ʠʤʝʶʪ ʥʝ 

ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ, ʥʦ ʠ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʧʦʩʝʚ 

ʩʝʤʷʥ ʩ ʚʳʩʦʢʦʡ ʚʩʭʦʞʝʩʪʴʶ ʧʦʟʚʦʣʷʝʪ  ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʧʦʣʫʯʘʪʴ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ, ʪʦʛʜʘ ʢʘʢ ʩʝʤʝʥʘ ʩ ʧʦʥʠʞʝʥʥʳʤʠ ʧʦʩʝʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ 

ʤʦʛʫʪ ʦʙʝʩʮʝʥʠʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ, ʫʜʦʙʨʝʥʠʡ, ʟʘʱʠʪʫ ʨʘʩʪʝʥʠʡ, ʯʪʦ 

ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ [2, ʩ. 463]. ɸʢʪʠʚʠʟʠʨʫʷ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʨʦʨʘʩʪʘʶʱʠʭ ʩʝʤʝʥʘʭ, ʟʘʱʠʱʘʷ ʚʥʫʪʨʝʥʥʠʝ ʨʝʩʫʨʩʳ ʩʝʤʝʥʠ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʠʭ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ 

[8, ʩ. 180ï184]. ʅʦ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʧʦʜʚʝʨʞʝʥʳ  ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʚʘʨʴʠʨʦʚʘʥʠʶ ʫʞʝ 

ʥʘ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʨʥʦʚʦʢ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʠ ʫʙʦʨʢʝ ʫʨʦʞʘʷ ʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʤ  

ʭʨʘʥʝʥʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʚʨʝʞʜʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʪʨʘʚʤ, ʧʘʪʦʛʝʥʦʚ 

ʠ ʜʨ.). ɿʥʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʩʝʤʷʥ ʨʘʩʪʝʥʠʡ ʥʘ ʧʦʚʨʝʞʜʘʶʱʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ (ʩʪʨʝʩʩ-ʬʘʢʪʦʨʳ) ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʳʩʦʢʦʡ ʚʩʭʦʞʝʩʪʠ ʥʘʨʷʜʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʫʨʦʞʘʝʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʆʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ 

ʦ ʬʠʟʠʦʣʦʛʠʠ  ʩʝʤʷʥ  ʠ ʩʝʤʝʥʦʚʝʜʝʥʠʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʩʪʝʥʠʡ ʜʘʞʝ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʦ ʧʦʥʷʪʠʝ 

çʩʪʨʝʩʩ ʩʝʤʷʥè ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʫʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʫʪʨʘʪʳ 

ʚʩʭʦʞʝʩʪʠ ʩʝʤʝʥʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʪʨʝʩʩʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʦʞʠʚʰʠʤʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʪʦʤ, ʯʪʦ ʩʪʨʝʩʩʫ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʝ ʟʚʝʥʴʷ ʤʝʪʘʙʦʣʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʘʢʪʠʚʥʳʤ ʨʦʩʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʝʥ ʫ ʚʦʟʜʫʰʥʦ-ʩʫʭʠʭ ʩʝʤʷʥ 

[10, ʩ. 117ï125].    

ʄʝʞʜʫ ʪʝʤ ʦʙʟʦʨʥʳʝ ʨʘʙʦʪʳ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʨʝʜʠʥʳ-ʢʦʥʮʘ 20 ʚʝʢʘ 

ʩʭʦʜʥʳ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦ ʩʝʤʝʥʘʭ ʨʘʩʪʝʥʠʡ ʢʘʢ ʩʣʦʞʥʦʡ ʠ ʚʦ ʤʥʦʛʦʤ ʝʱʝ ʥʝ ʧʦʟʥʘʥʥʦʡ  

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ [1, ʩ. 400], [9, ʩ. 280], ʛʜʝ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 
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ʦʪʚʦʜʠʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʘʤ (ʩʪʠʤʫʣʷʪʦʨʘʤ ʠ ʠʥʛʠʙʠʪʦʨʘʤ), ʬʝʨʤʝʥʪʘʤ,  

ʚʠʪʘʤʠʥʘʤ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ. ʋʩʪʘʥʦʚʣʝʥ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʘʜʘʧʪʘʮʠʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʦʚʨʝʞʜʘʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ [11, ʩ. 5ï22], ʚʩʢʨʳʪʘ ʨʦʣʴ 

ʦʩʥʦʚʥʳʭ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʫʪʨʘʪʫ ʩʝʤʝʥʘʤʠ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʩʭʦʞʝʩʪʠ [9, ʩ. 280]. 

ʅʦ ʧʨʠ ʚʩʝʭ ʥʘʫʯʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʜʦʩʪʦʠʥʩʪʚʘʭ ʠʟʣʦʞʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʟʚʝʩʪʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠ ʩʫʱʥʦʩʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʠʭ ʠ ʧʨʦʨʘʩʪʘʶʱʠʭ ʩʝʤʝʥʘʭ ʨʘʩʪʝʥʠʡ,  ʬʘʢʪʳ ʠʟʤʝʥʝʥʠʷ ʠ 

ʨʝʟʢʦʡ ʫʪʨʘʪʳ ʩʝʤʝʥʘʤʠ ʞʠʟʥʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʚʩʭʦʞʝʩʪʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ 

ʧʦʩʣʝʫʙʦʨʦʯʥʦʛʦ ʭʨʘʥʝʥʠʷ ʥʝ ʥʘʭʦʜʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʩʝʨʠʝʡ ʦʧʳʪʦʚ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʘ 

ʚʝʜʫʱʘʷ ʨʦʣʴ ʬʠʪʦʛʦʨʤʦʥʘ ʵʪʠʣʝʥʘ, ʚʳʜʝʣʷʝʤʦʛʦ ʧʦʚʨʝʞʜʝʥʥʳʤʠ (ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʤʠ) 

ʩʝʤʝʥʘʤʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʮʠʡ (ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʩʪʠʤʫʣʷʮʠʠ 

ʧʨʦʨʘʩʪʘʥʠʷ ʜʦ  ʫʪʨʘʪʳ ʚʩʭʦʞʝʩʪʠ ʠ ʣʝʪʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ) ʫ ʠʥʪʘʢʪʥʳʭ ʩʝʤʷʥ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʩʣʝʫʙʦʨʦʯʥʦʛʦ ʭʨʘʥʝʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘ ʩʝʤʝʥʘʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʛʦʣʦʟʝʨʥʳʭ ʬʦʨʤ ʩʝʤʷʥ, ʫʩʪʘʥʦʚʣʝʥʘ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ   

ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ ʦʪʚʝʯʘʪʴ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʨʝʘʢʮʠʝʡ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʧʨʦʜʫʮʠʨʦʚʘʥʠʝʤ ʩʪʨʝʩʩʦʚʦʛʦ ʵʪʠʣʝʥʘ. ʍʨʦʥʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʷ ʩʪʨʝʩʩʘ ʫ ʧʦʚʨʝʞʜʝʥʥʳʭ ʩʝʤʷʥ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʜʠʥʘʤʠʯʥʳʤ ʥʘʨʘʩʪʘʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʟʦʛʝʥʥʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʵʪʠʣʝʥʘ ʚ ʟʘʤʢʥʫʪʦʤ ʚʦʟʜʫʭʦ- ʠ 

ʵʪʠʣʝʥʦʥʝʧʨʦʥʠʮʘʝʤʦʤ ʦʙʲʝʤʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʭʨʘʥʷʱʠʭʩʷ ʩʝʤʷʥ [5, ʩ. 38-42]. ʏʝʤ ʙʦʣʝʝ 

ʩʠʣʴʥʦʝ ʧʦʚʨʝʞʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʝʤʝʥʘ ʦʢʘʟʳʚʘʣ  ʩʪʨʝʩʩ-ʬʘʢʪʦʨ, ʪʝʤ ʠʥʪʝʥʩʠʚʥʝʝ 

ʧʨʦʪʝʢʘʣʦ  ʥʘʢʦʧʣʝʥʠʝ ʩʪʨʝʩʩʦʚʦʛʦ ʵʪʠʣʝʥʘ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʨʝʩʩʦʚʦʛʦ ʵʪʠʣʝʥʘ 

ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʠʥʪʘʢʪʥʳʭ ʩʝʤʷʥ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʤʠ, ʦʢʘʟʳʚʘʣʦ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʦʝ ʧʨʦʷʚʣʝʥʠʝ  ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʮʠʡ ʫ ʧʨʦʨʦʩʪʢʦʚ ʠʥʪʘʢʪʥʳʭ ʩʝʤʷʥ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʤʝʥʦʡ ʚʦ ʚʨʝʤʝʥʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ (ʛʦʨʤʝʟʠʩ) ʙʦʣʝʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʫʪʨʘʪʦʡ ʞʠʟʥʝʥʥʳʭ ʬʫʥʢʮʠʡ 

(ʣʝʪʘʣʴʥʦʩʪʴ) [3, ʩ. 159-163], [5, ʩ. 38-42]. ʉʦʚʤʝʩʪʥʦʝ ʭʨʘʥʝʥʠʝ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʠ 

ʠʥʪʘʢʪʥʳʭ ʩʝʤʷʥ ʚ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʡ  ʘʵʨʘʮʠʠ ʠ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʨʝʟʢʦ ʩʥʠʞʘʣʦ ʠ 

ʜʘʞʝ ʠʩʢʣʶʯʘʣʦ  ʜʝʧʨʝʩʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʝʤʷʥ ʥʘ ʠʥʪʘʢʪʥʳʝ [4, ʩ. 15ï

19]. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʣʠʷʥʠʷ ʩʪʨʝʩʩʦʚʦʛʦ ʵʪʠʣʝʥʘ ʥʘ ʚʦʟʜʫʰʥʦ-ʩʫʭʠʝ 

ʠʥʪʘʢʪʥʳʝ ʩʝʤʝʥʘ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʪʨʠ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʘ: ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʠʣʝʥʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ  

ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʘ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʪʦʨʳʭ ʫʩʠʣʠʚʘʶʪʩʷ ʠ ʥʘʨʘʩʪʘʶʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʫ ʠʥʪʘʢʪʥʳʭ ʩʝʤʷʥ [5, ʩ. 38ï42], [8, ʩ. 180ï184], [7, ʩ. 28ï38]. 

ʇʨʦʨʘʱʠʚʘʥʠʝ ʠʥʪʘʢʪʥʳʭ ʩʝʤʷʥ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʩʣʝ ʚʥʫʪʨʠ- ʠʣʠ ʤʝʞʚʠʜʦʚʦʛʦ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʤʠ, ʚʳʜʝʣʷʶʱʠʤʠ ʵʪʠʣʝʥ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝʤ ʫ ʥʠʭ ʢʦʤʧʣʝʢʩʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʤʝʯʘʣʘʩʴ 

ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʯʘʣʴʥʳʭ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʵʥʝʨʛʠʠ 

ʧʨʦʨʘʩʪʘʥʠʷ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʛʝʦʪʨʦʧʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʨʦʨʦʩʪʢʦʚ, 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʠ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʦʣʛʦʚʝʯʥʦʩʪʠ, ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʧʨʦʨʦʩʪʢʦʚ [4, ʩ. 15ï19], [8, ʩ. 180ï184], [7, ʩ. 28ï38].ʕʪʠʣʝʥ, ʢʘʢ ʛʘʟʦʦʙʨʘʟʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʛʘʟʦʦʙʤʝʥʘ ʠ ʜʠʬʬʫʟʠʠ ʧʨʦʥʠʢʘʝʪ ʚ ʤʝʞʩʝʤʝʥʥʦʡ ʦʙʲʝʤ ʚʦʟʜʫʭʘ 

ʭʨʘʥʷʱʠʭʩʷ ʠʥʪʘʢʪʥʳʭ ʩʝʤʷʥ, ʠʥʜʫʮʠʨʫʝʪ ʚ ʥʠʭ ʩʪʨʝʩʩʦʚʳʝ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʳʝ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʜʝʣʝʥʠʝʤ ʠʤʠ ʵʪʠʣʝʥʘ ʠ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʜʨʫʛʠʝ 

ʠʥʪʘʢʪʥʳʝ ʩʝʤʝʥʘ. ʊʘʢ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʤʘʩʰʪʘʙʦʚ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʤʠ ʩʝʤʝʥʘʤʠ ʥʘ ʠʥʪʘʢʪʥʳʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦ ï ʢʘʩʢʘʜʥʦʛʦ 

ʵʬʬʝʢʪʘ ʚʦ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʲʝʤʘ ʭʨʘʥʷʱʠʭʩʷ ʩʝʤʷʥ. ʋ ʠʥʪʘʢʪʥʳʭ ʩʝʤʷʥ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʤʝʞʚʠʜʦʚʳʝ ʦʪʣʠʯʠʷ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ  ʠ ʩʚʦʡʩʪʚʘʤʠ ʛʘʟʦʠʟʦʣʷʮʠʠ  ʩʝʤʝʥʥʳʭ ʧʦʢʨʦʚʦʚ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ [6, ʩ. 38ï42]. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠʣʝʥ ʢʘʢ ʦʜʠʥ ʠʟ ʛʦʨʤʦʥʦʚ ʨʘʩʪʝʥʠʡ, ʦʙʣʘʜʘʷ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ (ʦʪ ʩʪʠʤʫʣʷʮʠʷ ʜʦ ʫʛʥʝʪʝʥʠʝ) ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʨʝʛʫʣʠʨʫʝʪ ʚʘʞʥʝʡʰʠʝ ʧʨʦʛʨʘʤʤʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʤʷʥ, ʩ ʜʨʫʛʦʡ ʚʳʩʪʫʧʘʝʪ 

ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʘ, ʠʥʜʫʮʠʨʫʷ ʵʪʠʣʝʥʦʚʳʡ ʩʪʨʝʩʩ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʨʝʟʢʦ 

ʚʳʨʘʞʝʥʥʳʤ ʫʛʥʝʪʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʘʜʝʥʠʝʤ ʚʩʭʦʞʝʩʪʠ 

ʫ ʥʝʧʦʚʨʝʞʜʝʥʥʳʭ ʩʝʤʷʥ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 
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ʋɼʂ 631.111.3/631.15.017.1 

ʂʆʈʄʆʇʈʆʀɿɺʆɼʉʊɺʆ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʇʆʃʀɺʀɼʆɺʆʁ ʉʄɽʉʀ 

ʆɼʅʆʃɽʊʅʀʍ ɸɻʈʆʂʋʃʔʊʋʈ: ʆʈɻɸʅʀɿɸʎʀʆʅʅʆ-ʋʇʈɸɺʃɽʅʏɽʉʂʀʁ ʀ 

ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʀʁ ɸʉʇɽʂʊʓ 

 

ɺ.ɺ. ʃʠʥʴʢʦʚ
1 

1
ʋʆ çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ çɿʥʘʢ ʇʦʯʸʪʘè ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳè, ʛ. ɺʠʪʝʙʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʸʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʣʠʚʠʜʦʚʦʡ 

ʩʤʝʩʠ ʦʜʥʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ (ʚʠʢʦ-ʦʚʩʷʥʦ-ʤʘʣʴʚʦʚʦʡ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ 

ʚʥʝʩʪʠ ʩʝʨʴʸʟʥʳʡ ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʘʛʨʦʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʋʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʢʦʨʤʦʩʤʝʩʠ ʚ ʦʧʳʪʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʩʝʚʘʭ ʩʦʩʪʘʚʠʣ 37,9 %. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʣʠʚʠʜʦʚʘʷ ʩʤʝʩʴ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

Summary. Conducted industrial research on the use of a multi-species mixture of annual forage 

crops (vetch-oat-mallow) showed that it can make a serious contribution to the creation of highly 

efficient agricultural systems for the production of crop products. The level of profitability of the 

feed mixture in experimental production crops was 37,9 %. 

Key words: fodder production, poly-species mixture, production profitability. 

 

 ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʬʘʢʪʦʨʦʚ ʦʩʚʦʝʥʥʦʩʪʠ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʜʥʦʤ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ [1ï22]. ʀʤʝʥʥʦ 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʦ ʚʦ ʛʣʘʚʫ ʫʛʣʘ ï ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʩʝʛʦ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ ʠ, ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʦʙʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʝʩʪʥʦʩʪʠ, ʘʛʨʦʣʘʥʜʰʘʬʪʘ, ʘʛʨʦʢʣʘʩʪʝʨʘ [3ï20]. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦ ʧʦʠʩʢʫ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʝʟʝʨʚʦʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʪʨʸʭʢʦʤʧʦʥʝʥʪʥʦʡ (ʧʦʣʠʚʠʜʦʚʦʡ) ʩʤʝʩʠ ʦʜʥʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 

ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʝʣʴʩʢʠʭ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʩʪʫʧʘʝʪ ʪʨʸʭʚʠʜʦʚʘʷ 

ʩʤʝʩʴ (ʚʠʢʦ-ʦʚʩʷʥʦ-ʤʘʣʴʚʦʚʘʷ), ʘ ʪʘʢʞʝ ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʦʟʜʘʥʠʷ ʠʟ ʥʝʸ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʘʛʨʦʩʠʩʪʝʤʳ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʛʣʘʚʥʳʭ ʙʣʦʢʦʚ ʬʘʢʪʦʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʫʶ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʫʟʥʫʶ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʫʶ ʢʦʨʤʦʚʫʶ ʧʨʦʜʫʢʮʠʶ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʨʤʦʩʤʝʩʠ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʝʨʥʦʩʠʣʦʩʘ ʜʣʷ ʢʦʨʦʚ; 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʘʥʘʣʠʟ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʦʚ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʩʤʝʩʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ 2009ï2020 ʛʛ. ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʢʨʫʧʥʦʪʦʚʘʨʥʦʛʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ ʆɸʆ çɺʦʟʨʦʞʜʝʥʠʝè ɺʠʪʝʙʩʢʦʛʦ ʨʘʡʦʥʘ, ʛʜʝ 

ʝʞʝʛʦʜʥʦ ʟʘʛʦʪʘʚʣʠʚʘʝʪʩʷ ʩʚʳʰʝ 30 ʮ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʥʘ ʫʩʣʦʚʥʫʶ ʛʦʣʦʚʫ ʩʢʦʪʘ, 

ʧʨʠ ʬʘʢʪʠʯʝʩʢʦʤ ʧʦʛʦʣʦʚʴʝ ʂʈʉ 2550 ʛʦʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 1010 ʛʦʣʦʚ ʜʦʡʥʦʛʦ ʩʪʘʜʘ ʢʦʨʦʚ. 

ʇʦʣʝʚʳʝ ʫʩʣʦʚʠʷ ʟʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚ ʩʨʝʜʥʝʤ 

ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʤʦʨʝʥʥʦ-ʣʘʥʜʱʘʬʪʥʳʡ; ʧʦʯʚʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʩʚʷʟʥʦʩʫʧʝʩʯʘʥʳʝ, ʧʦʜʩʪʠʣʘʝʤʳʝ ʧʝʩʢʘʤʠ, 

ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 1,1ï1,4%, ʨʅ = 4,7ï5,8, ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ 25ï35 ʤʛ/100 ʛ 
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ʧʦʯʚʳ, ʢʘʣʠʷ 15ï20 ʤʛ/100 ʛ ʧʦʯʚʳ; ʛʣʫʙʠʥʘ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 25,0 ʩʤ; ʙʘʣʣ ʧʘʰʥʠ 26,0. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʱʝʧʨʠʥʷʪʘʷ. ʃʘʙʦʨʘʪʦʨʥʳʝ 

ʦʧʳʪʳ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʋʆ çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ 

çɿʥʘʢ ʇʦʯʸʪʘè ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè ʠ ɻʇ 

çɻʦʩʩʪʨʦʡʫʥʠʚʝʨʩʘʣè ʛ. ɺʠʪʝʙʩʢ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ, ʜʝʜʫʢʮʠʠ, ʣʦʛʠʯʝʩʢʠʡ, ʩʨʘʚʥʝʥʠʡ, ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʘʛʨʦʩʠʩʪʝʤʳ ʩ ʠʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʚʠʜʦʚʦʡ ʩʤʝʩʠ ʦʜʥʦʣʝʪʥʠʭ 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ (ʚʠʢʠ ʧʦʩʝʚʥʦʡ, ʦʙʳʢʥʦʚʝʥʥʦʡ ï Vicia sativa L., ʩʦʨʪʘ ɹʝʣʦʨʫʩʩʢʘʷ 8, ʦʚʩʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʦʩʝʚʥʦʛʦ, ʩ ʧʣʸʥʦʯʥʳʤʠ ʩʝʤʝʥʘʤʠ ï Ovena sativa L., ʩʦʨʪʘ ɿʘʧʘʚʝʪ ʠ, 

ʤʘʣʴʚʳ ʢʫʨʯʘʚʦʣʠʩʪʥʦʡ ï ʄalva crispa L., ʩʦʨʪʘ ʋʜʘʯʘ), ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʩʣʝʜʫʶʱʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʥʦʨʤʘ ʚʳʩʝʚʘ ʚʩʭʦʞʠʭ ʩʝʤʷʥ (ʤʣʥ. ʰʪ./ʛʘ) 

ʜʣʷ ʚʠʢʠ ʩʦʩʪʘʚʣʷʝʪ 1,3, ʜʣʷ ʦʚʩʘ 3,7, ʜʣʷ ʤʘʣʴʚʳ 0,9, ʦʧʪʠʤʘʣʴʥʘʷ ʤʦʜʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ ʚʠʢʠ 100 ʩʪʝʙʣʝʡ/ʤ2, ʦʚʩʘ 300, ʤʘʣʴʚʳ 50 ʰʪ./ʤ2. ʇʨʠ ʧʘʪʝʥʪʥʦʤ ʧʦʣʫʯʝʥʠʠ 

ʣʫʯʰʝʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʤʘʩʩʳ ʢʦʨʤʦʩʤʝʩʠ ʧʝʨʝʜ ʫʙʦʨʢʦʡ: ʚʠʢʠ 23,0%, ʦʚʩʘ 

60,0 % ʠ ʤʘʣʴʚʳ ʢʫʨʯʘʚʦʣʠʩʪʥʦʡ 17,0% [16]. ʆʙʦʩʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʨʤʦʩʤʝʩʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

(ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʢʫʧʘʝʤʦʩʪʠ ʟʘʪʨʘʪ) ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ 

ʚʳʩʦʢʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʠ ʩʠʩʪʝʤʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʈ = 0,96 ʠ ʈ = 1,00. ɺʩʸ ʵʪʦ 

ʦʪʢʨʦʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʠʭ ʧʝʨʩʧʝʢʪʠʚʘʭ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʤʝʭʘʥʠʟʘʮʠʠ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ʮʝʣʦʤ. ɺ ʪʘʢʦʤ 

ʩʣʫʯʘʝ, ʨʝʛʫʣʷʪʦʨʥʳʝ ʠ ʩʘʤʦʨʝʛʫʣʷʪʦʨʥʳʝ ʟʦʥʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʙʠʦʜʠʥʘʤʠʯʝʩʢʠʭ ʘʛʨʦʩʠʩʪʝʤ (ʥʘ ʧʨʠʤʝʨʝ ʪʨʸʭʢʦʤʧʦʥʝʥʪʥʦʡ 

ʧʦʣʠʚʠʜʦʚʦʡ ʩʤʝʩʠ ʚʠʢʦ-ʦʚʩʷʥʦ-ʤʘʣʴʚʦʚʦʡ) ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠ ʫʯʸʪʝ ʩʣʝʜʫʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 ï ɺʘʞʥʝʡʰʠʝ ʧʦʟʠʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʘʛʨʦʩʠʩʪʝʤʳ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʚʠʜʦʚʦʡ ʪʨʸʭʢʦʤʧʦʥʝʥʪʥʦʡ ʩʤʝʩʠ ʦʜʥʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 

 

 ʈʠʩʫʥʦʢ 1 ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʚ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʢʦʨʤʦʧʨʦʜʫʢʮʠʠ. 

ʇʨʠ ʵʪʦʤ ʧʦʤʠʤʦ ʚʦʟʤʦʞʥʦ ʧʦʣʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʨʝʩʫʨʩʦʚ, ʩʦʟʜʘʥʠʝ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʤʦʤʝʥʪʳ: ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʪʝʭʥʠʢʠ, ʪʝʭʥʦʣʦʛʠʡ, 
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ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ; ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ 

ʘʛʨʦʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʢʘʯʝʩʪʚʝʥʥʦ-ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʣʫʙʦʢʠʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʨʫʢʦʚʦʜʠʪʝʣʷ ʘʛʨʦʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʨʘʩʣʝʚʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠʩʧʦʣʥʠʪʝʣʝʡ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʜʝ ʩʣʦʚʘ 

çʙʫʢʚʘʣʴʥʦʩʪʴè ʠ çʥʘʜʦè ʩʪʘʥʦʚʷʪʩʷ ʯʝʤ-ʪʦ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʤ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʘʜʝʡʩʪʚʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛʨʦʧʨʦʜʫʢʮʠʠ, ʝʸ 

ʵʢʦʣʦʛʠʟʘʮʠʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʨʝʙʫʶʱʝʡ ʩʪʨʦʞʘʡʰʝʡ ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ ʧʦʜʲʸʤʘ ʢʘʯʝʩʪʚʘ ʪʨʫʜʘ ʥʘ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ, ʤʠʨʦʚʦʡ 

ʫʨʦʚʝʥʴ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʢʦ-

ʦʚʩʷʥʦ-ʤʘʣʴʚʦʚʦʡ ʢʦʨʤʦʩʤʝʩʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʩʝʚʘʭ (ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ ʆɸʆ 

çɺʦʟʨʦʞʜʝʥʠʝè) ʩʦʩʪʘʚʠʣ 11,7 %. ʆʜʥʘʢʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʦʨʤʦʩʤʝʩʴ ʠʤʝʝʪ ʦʯʝʥʴ ʙʦʣʴʰʦʡ 

ʧʦʪʝʥʮʠʘʣ, ʪʘʢ ʢʘʢ ʚ ʦʧʳʪʥʳʭ ʧʦʩʝʚʘʭ (ʧʨʠ ʦʧʪʠʤʘʣʴʥʦ-ʨʘʥʥʝʤ ʩʨʦʢʝ ʧʦʩʝʚʘ, ʚʥʝʩʝʥʠʠ 60 

ʪ/ʛʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʤʠʥʝʨʘʣʴʥʦʤ ʬʦʥʝ N112+30, ʈ30, ʂ100) ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʜʦʩʪʠʛʣʘ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 37,9%. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʠʚʠʜʦʚʦʡ ʩʤʝʩʠ (ʚʠʢʦ-ʦʚʩʷʥʦ-ʤʘʣʴʚʦʚʦʡ) ʦʜʥʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʠ 

ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʘʛʨʦʩʠʩʪʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ. 
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ɻʆʉʋɼɸʈʉʊɺɽʅʅɸʗ ʇʈʆɻʈɸʄʄɸ ʇʆ ʇʆɼɼɽʈɾʂɽ ʉɸɼʆɺʆɼʉʊɺɸ ɺ ʈʆʉʉʀʀ 

 

ɸ.ɸ. ʅʘʟʘʨʦʚʘ
1 

1
ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʈʷʟʘʥʴ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʩʦʩʪʦʷʥʠʝ ʦʪʨʘʩʣʠ ʧʣʦʜʦʚʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ ʚ ʈʌ, ʧʦʢʘʟʘʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʛʦʜʘʤ, ʟʘʢʣʘʜʢʠ ʠʥʪʝʥʩʠʚʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʧʦ ʛʦʜʘʤ, ʧʨʠʚʝʜʝʥʳ ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʜʦʚʦʜʩʪʚʦ, ʧʣʦʜʳ ʠ ʷʛʦʜʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʩʘʜʦʚʦʜʩʪʚʘ. 

 

Summary. The article examines the state of the fruit gardening industry in the Russian Federation, 

shows the results of fruit and berry production by year, bookmarks of intensive plantings by year, 

and provides measures of state support in this area. 



27 
 

Key words: gardening, fruits and berries, state support for gardening 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʩʝʣʝʥʠʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʢʘʢ ʥʠʢʦʛʜʘ ʥʫʞʜʘʝʪʩʷ ʚ ʧʨʘʚʠʣʴʥʦʤ, 

ʩʙʣʘʥʘʩʠʨʦʚʘʥʥʦʤ ʠ ʚʠʪʘʤʠʥʠʟʠʨʦʚʘʥʥʦʤ ʧʠʪʘʥʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʭʦʨʦʰʠʡ ʠʤʤʫʥʠʪʝʪ ʤʦʞʝʪ ʩʧʘʩʪʠ ʚʘʰʫ ʞʠʟʥʴ. 

ʆʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʚʠʪʘʤʠʥʦʚ ï ʵʪʦ ʧʨʦʜʫʢʮʠʷ ʩʘʜʦʚʦʜʩʪʚʘ: ʧʣʦʜʳ, ʷʛʦʜʳ 

ʠ ʦʚʦʱʠ. ʇʦ ʫʪʚʝʨʞʜʝʥʥʳʤ ʥʦʨʤʘʤ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʚ ʈʌ ʜʦʣʞʝʥ ʫʧʦʪʨʝʙʣʷʪʴ ʥʝ ʤʝʥʝʝ 100 

ʢʛ ʧʣʦʜʦʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʛʦʜ. ʇʨʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʌ ʚ ʧʣʦʜʘʭ ʠ ʷʛʦʜʘʭ 

ʦʢʦʣʦ 14 ʤʣʥ. ʪʦʥʥ ʧʨʦʠʟʚʦʜʠʤ ʤʳ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʦʢʦʣʦ 3 ʤʣʥ.ʪʦʥʥ ʚ ʛʦʜ, ʯʪʦ ʷʚʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ.  

ɺ ʈʦʩʩʠʠ ʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩ/ʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʤʝʨʥʦ 200 000 ʛʘ 

ʩʘʜʦʚ, ʟʘʢʣʘʜʢʘ ʥʦʚʳʭ ʩʘʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʝʜʝʣʘʭ 10-15 ʪʳʩ.ʛʘ, ʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʣʘʜʳʚʘʪʴ ʜʦ 30 ʪʳʩ.ʛʘ ʚ ʛʦʜ. 

ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ, ʩ 2013 ʧʦ 2017 ʛʛ. 

ʟʘʣʦʞʠʣʠ 62 ʪʳʩ. ʛʘ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ, ʚ 2018 ʛ. ï ʟʘʣʦʞʠʣʠ 16 800 ʛʘ, ʚ 2019 ï 15 000 

ʛʘ, ʚ 2020 ʛ. ï 12 000 ʛʘ, ʘ ʚ 2025 ʛ ï ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʣʦʞʠʪʴ 65 000 ʛʘ ʩʘʜʦʚ. ʃʠʜʠʨʫʝʪ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ (31%), ʟʘʪʝʤ ʠʜʝʪ 

ʎʝʥʪʨʘʣʴʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ (24%), ʘ ʟʘʪʝʤ ʇʦʚʦʣʞʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ (22%) 

(ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʘʜʦʚʦʜʩʪʚʘ 

 

ɽʩʣʠ ʚ 2006 ʛʦʜʫ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʣʦʜʦʥʦʩʷʱʠʭ ʩʘʜʦʚ ʚ ʈʌ ʩʦʩʪʘʚʣʷʣʘ 460 ʪʳʩ. ʛʘ, ʘ 

ʚʘʣʦʚʳʡ ʩʙʦʨ ʧʨʦʜʫʢʮʠʠ ʙʳʣ ʦʢʦʣʦ 1,9 ʤʣʥ ʪʦʥʥ, ʚ 2010 ʛʦʜʫ ʧʣʦʱʘʜʴ ʩʘʜʦʚ ï 430 ʪʳʩ. ʛʘ, 

ʚʘʣʦʚʳʡ ʩʙʦʨ 2,1 ʤʣʥ ʪʦʥʥ, ʪʦ ʚ 2019 ʛʦʜʫ ʧʣʦʱʘʜʴ ʩʘʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 200 ʪʳʩ. ʛʘ, ʘ ʩʙʦʨ ï 

ʧʣʦʜʦʚ ʦʢʦʣʦ 1,2 ʤʣʥ ʪʦʥʥ [2]. ʊʘʢʠʝ ʜʘʥʥʳʝ ʩʚʷʟʘʥʳ ʩ ʟʘʤʝʥʦʡ ʵʢʩʪʝʥʩʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʥʘ ʠʥʪʝʥʩʠʚʥʳʝ ʩʘʜʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ, 

ʩʢʦʨʦʧʣʦʜʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ, ʭʦʨʦʰʠʝ ʮʝʥʳ ʨʝʘʣʠʟʘʮʠʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʙʫʜʝʪ ʜʦʨʦʛʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʣʦʜʦʚ ʠ ʩʪʦʠʤʦʩʪʴ ʟʘʢʣʘʜʢʠ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʘʜʘ, ʪʘʢʞʝ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʩʘʞʝʥʮʘʭ, 

ʪʝʭʥʠʢʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʞʜʳʡ ʛʦʜ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʨʝʥʥʳʡ 

ʨʦʩʪ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʘʢ ʚ ʢʨʫʧʥʳʭ ʘʛʨʘʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʪʘʢ ʠ ʚ ʥʝʙʦʣʴʰʠʭ 

ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ. ɼʘʥʥʳʡ ʨʦʩʪ ʦʙʝʩʧʝʯʝʥ ʚ ʪʦʤ ʯʠʩʣʝ ʙʣʘʛʦʜʘʨʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʝ, ʧʨʦʠʟʚʦʜʷʱʝʡʩʷ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʳʨʴʷ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʥʘ 2013ï2020 ʛʛ. (ʫʪʚʝʨʞʜʝʥʘ 14.07.2012, ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ 

 ̄717) [1]. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ  ̄ 264-ʌɿ çʆ ʨʘʟʚʠʪʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè ʠ ɼʦʢʪʨʠʥʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ (ʫʪʚʝʨʞʜʝʥʘ ʫʢʘʟʦʤ 

ʧʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 30.01.2010 ˉ 120).  
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ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʚ ʧʦʢʘʟʘʪʝʣʷʭ, ʟʘʜʘʥʥʳʭ ʜʦʢʪʨʠʥʦʡ, ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦʝ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ ʩ/ʭ ʧʨʦʜʫʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʈʌ ʠʤʧʦʨʪ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 65 ʤʣʨʜ ʨʫʙ. 

ʚ ʛʦʜ, ʧʨʠʯʝʤ ʫ ʥʘʩ ʝʩʪʴ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʟʘʤʝʱʝʥʠʷ ʵʪʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦʙʩʪʚʝʥʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʪʦʣʴʢʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʟʘʢʣʘʜʢʘ ʢʘʢ ʤʠʥʠʤʫʤ 240 ʪʳʩ. ʛʘ [3]. ɺ 2019 

ʛʦʜʫ ʙʳʣʦ ʠʤʧʦʨʪʠʨʦʚʘʥʦ 769 ʪʳʩ. ʪʦʥʥ, ʯʪʦ ʤʝʥʴʰʝ ʥʘ 602 ʪʳʩ. ʪʦʥʥ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2013 

ʛʦʜʦʤ, ʧʨʠ ʵʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʧʨʦʜʫʢʮʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

(ʨʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2 ï ɸʥʘʣʠʟ ʠʤʧʦʨʪʘ ʠ ʵʢʩʧʦʨʪʘ ʷʙʣʦʢ ʚ ʈʌ 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʚʥʫʪʨʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʬʝʜʝʨʘʣʴʥʳʤ ʙʶʜʞʝʪʦʤ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʥʘ ʟʘʢʣʘʜʢʫ ʠʥʪʝʥʩʠʚʥʳʭ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʫʭʦʜ ʟʘ ʥʠʤʠ ʚ ʚʠʜʝ ʩʫʙʩʠʜʠʡ 

ʩ/ʭ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʩʣʝʜʫʶʱʠʝ ʩʫʤʤʳ (ʨʠʩʫʥʦʢ 3). ʃʠʜʝʨʘʤʠ ʧʦ ʟʘʢʣʘʜʢʝ ʩʘʜʦʚ ʷʚʣʷʶʪʩʷ 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʷ, ɼʘʛʝʩʪʘʥ. 

 
ʈʠʩʫʥʦʢ 3 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʧʦ ʛʦʜʘʤ  

 

ɺ ʮʝʣʦʤ, ʩʠʪʫʘʮʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʩʘʜʦʚʦʜʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʦʧʪʠʤʠʩʪʠʯʥʘ, ʵʪʦ 

ʧʨʠʙʳʣʴʥʘʷ ʦʪʨʘʩʣʴ, ʚʳʟʳʚʘʶʱʘʷ ʠʥʪʝʨʝʩ ʠʥʚʝʩʪʦʨʦʚ, ʛʦʩʫʜʘʨʩʪʚʦ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʧʦʜʜʝʨʞʢʫ, ʩʫʙʩʠʜʠʨʫʷ ʟʘʢʣʘʜʢʫ ʠ ʫʭʦʜ ʟʘ ʩʘʜʘʤʠ, ʘ ʨʳʥʦʢ ʞʜʝʪ ʨʦʩʩʠʡʩʢʠʭ ʚʢʫʩʥʳʭ ʠ 

ʧʦʣʝʟʥʳʭ ʷʙʣʦʢ, ʛʨʫʰ ʠ ʩʣʠʚ [4, 5]. 
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ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʂʀʅʆɸ ɺ ɹʃʖɼɽ 

çʈʀɿʆʊʊʆ ʆʉʆɹʆɽè 

ʉ.ɺ. ʅʠʢʠʪʦʚ
1
,  

1
ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ, ʈʌ 

Summary. The use of quinoa in the "Risotto" dish, with the replacement of rice, as well as partial 

replacement of other ingredients, allows not only to enrich the dish with various useful substances, 

but also to make it economically more profitable both for the consumer (due to lower prices) and 

for enterprises catering (increase in profitability), while the taste does not change. 

Key words: quinoa, economic efficiency, catering products. 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʠʥʦʘ ʚ ʙʣʶʜʝ çʈʠʟʦʪʪʦè, ʩ ʟʘʤʝʥʦʡ ʨʠʩʘ, ʪʘʢʞʝ ʯʘʩʪʠʯʥʦʡ 

ʟʘʤʝʥʦʡ ʜʨʫʛʠʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙʦʛʘʪʠʪʴ ʙʣʶʜʦ ʨʘʟʣʠʯʥʳʤʠ ʧʦʣʝʟʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʥʦ ʠ ʩʜʝʣʘʪʴ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʢʘʢ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ (ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʮʝʥʳ), ʪʘʢ ʠ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ (ʫʚʝʣʠʯʝʥʠʝ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ), ʧʨʠ ʵʪʦʤ ʥʝ ʠʟʤʝʥʷʪʴʩʷ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʥʦʘ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʦʜʫʢʮʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʠʪʘʥʠʷ. 

 

ʇʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘ ʧʣʘʥʝʪʝ 

ʟʝʤʣʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ ʦʩʥʦʚʦʡ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʩʳʨʴʝ, ʦʙʣʘʜʘʶʱʝʝ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ʊʠʧʳ ʧʠʪʘʥʠʷ ʤʝʥʷʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ. ʇʨʦʠʩʭʦʜʠʪ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʵʚʦʣʶʮʠʷ ʧʠʪʘʥʠʷ. ɺ ʩʚʷʟʠ 
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ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʥʦʚʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʚʩʝ ʙʦʣʴʰʝ 

ʣʶʜʝʡ ʩʪʘʥʦʚʷʪʩʷ ʧʨʠʚʝʨʞʝʥʮʘʤʠ ʢʦʥʮʝʧʮʠʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ. ʈʦʞʜʘʝʪʩʷ ʤʦʜʘ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʙʣʶʜʘʭ ʨʘʟʣʠʯʥʳʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [1, 

ʩ. 1245]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʧʫʣʷʨʥʳʤ ʠʥʛʨʝʜʠʝʥʪʦʤ ʩʪʘʣʦ ʢʠʥʦʘ. ɺ ʈʦʩʩʠʠ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʪʦʣʴʢʦ ʧʨʦʙʫʶʱʠʭ ʢʠʥʦʘ, ʥʦ ʠ ʣʶʜʝʡ, ʧʦʩʪʦʷʥʥʦ 

ʫʧʦʪʨʝʙʣʷʶʱʠʭ ʚ ʩʚʦʶ ʧʠʱʫ ʜʘʥʥʳʡ ʠʥʛʨʝʜʠʝʥʪ. ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ, 

ʵʪʘ ʢʫʣʴʪʫʨʘ ʩʢʦʨʦ ʩʪʘʥʝʪ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ 

ʩʚʦʡʩʪʚʘʤ [2, ʩ. 153]. 

ɿʝʨʥʦʚʘʷ ʢʫʣʴʪʫʨʘ ʢʠʥʦʘ ï ʵʪʦ ʦʜʥʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ, ʨʦʜʘ ʄʘʨʴ, ʩʝʤʝʡʩʪʚʘ ʄʘʨʝʚʳʭ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʩʢʣʦʥʘʭ ɸʥʜ ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ. ʂʠʥʦʘ ʦʪʥʦʩʷʪ ʢ ʧʩʝʚʜʦʟʝʨʥʦʚʳʤ 

ʢʫʣʴʪʫʨʘʤ. ʆʥʦ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 3 ʚʠʜʘ: ʢʨʘʩʥʘʷ, ʯʝʨʥʘʷ ʠ ʙʝʞʝʚʘʷ [3, ʩ. 56]. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʢʠʥʦʘ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ, ʥʦ ʙʳʩʪʨʦ ʟʘʚʦʝʚʳʚʘʶʱʠʤ ʨʳʥʦʢ ʧʨʦʜʫʢʪʦʤ, 

ʥʘʰʝʜʰʠʤ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʫʣʠʥʘʨʠʠ. ʆʪʚʘʨʝʥʥʦʝ ʢʠʥʦʘ ʧʦʜʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʛʘʨʥʠʨʘ, 

ʧʨʦʨʦʱʝʥʥʳʝ ʨʦʩʪʢʠ ʜʦʙʘʚʣʷʶʪ ʚ ʩʘʣʘʪʳ, ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʭʣʝʙʘ ʠ ʧʠʨʦʛʦʚ [4, 

ʩ. 87], [5, ʩ. 176]. 

ʂʠʥʦʘ ʷʚʣʷʝʪʩʷ ʣʝʛʢʦʫʩʚʦʷʝʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʙʝʣʢʘ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʳʨʳʭ ʟʝʨʥʘʭ 

ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 16 ʜʦ 20%. ɺ ʵʪʦʤ ʮʝʥʥʦʤ ʧʨʦʜʫʢʪʝ ʝʩʪʴ ʚʩʝ ʥʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʠʥʦʘ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ, ʠ ʯʪʦ ʥʝ ʤʘʣʦ 

ʚʘʞʥʦ ʤʦʞʝʪ ʫʧʦʪʨʝʙʣʷʪʴʩʷ ʚ ʧʠʱʫ ʣʶʜʴʤʠ, ʚʝʜʫʱʠʤʠ ʚʝʛʝʪʘʨʠʘʥʩʢʠʡ ʦʙʨʘʟ ʞʠʟʥʠ, 

ʧʦʩʪʷʱʠʤʠʩʷ, ʘ ʪʘʢʞʝ ʩʪʨʘʜʘʶʱʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʫʧʦʪʨʝʙʣʝʥʠʶ ʚ ʧʠʱʫ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʢʠʥʦʘ 

ʩʦʜʝʨʞʠʪʩʷ ʪʨʠʧʪʦʬʘʥ, ʧʦʤʦʛʘʶʱʠʡ ʦʨʛʘʥʠʟʤʫ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʛʦʨʤʦʥ ʨʘʜʦʩʪʠ ʩʝʨʦʪʦʥʠʥ. ʀ 

ʚ ʵʪʦʤ ʢʠʥʦʘ ʥʝ ʫʩʪʫʧʘʝʪ ʰʦʢʦʣʘʜʫ, ʥʦ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʢʘʣʦʨʠʡʥʳʤ. ɹʣʘʛʦʜʘʨʷ ʩʦʜʝʨʞʘʥʠʶ 

ʚ ʵʪʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʣʠʟʠʥ, ʦʨʛʘʥʠʟʤ ʣʫʯʰʝ ʫʩʚʘʠʚʘʝʪ ʢʘʣʴʮʠʡ, ʧʨʦʮʝʩʩ 

ʟʘʞʠʚʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʪʢʘʥʠ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ. ʅʝ ʤʘʣʦ ʚʘʞʥʦ ʠ ʪʦ, ʯʪʦ 

ʣʠʟʠʥ ʫʣʫʯʰʘʝʪ ʧʨʦʮʝʩʩ ʨʦʩʪʘ ʠ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʩʪʝʡ [6, ʩ. 287], [7, ʩ. 287]. 

ʆʜʥʦ ʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʢʠʥʦʘ, ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʦʥʦ ʥʝ ʠʤʝʝʪ ʛʣʶʪʝʥʘ, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʝʪ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʙʝʟʛʣʶʪʝʥʦʚʦʡ ʜʠʝʪʳ ʧʨʠ ʮʝʣʠʘʢʠʠ. 

ʂʠʥʦʘ ʚʳʚʦʜʠʪ ʠʟ ʦʨʛʘʥʠʟʤʘ ʭʦʣʝʩʪʝʨʠʥ, ʪʦʢʩʠʥʳ ʠ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ. ʌʠʪʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʝ, 

ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʨʘʟʚʠʪʠʝ ʦʥʢʦʣʦʛʠʠ. ʂʠʥʦʘ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʨʘʟʚʠʪʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʠʟ-ʟʘ ʩʧʦʩʦʙʥʦʩʪʠ ʩʥʠʞʘʪʴ ʚ ʢʨʦʚʠ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ. ʂʚʘʨʮʝʪʠʥ, ʦʙʥʘʨʫʞʝʥʥʳʡ 

ʚ ʢʠʥʦʘ, ʟʘʱʠʱʘʝʪ ʢʣʝʪʢʠ ʦʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʩʚʦʙʦʜʥʳʤʠ 

ʨʘʜʠʢʘʣʘʤʠ [8, ʩ. 33], [9, ʩ. 334].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʨʘʩʩʯʠʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʠʥʦʘ 

ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2020 ʛ. ʅʘ ʢʘʬʝʜʨʝ çʊʝʭʥʦʣʦʛʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷè ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʢʠʥʦʘ 

ʚ ʩʦʩʪʘʚʝ ʙʣʶʜʘ çʈʠʟʦʪʪʦ ʦʩʦʙʦʝè. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʙʣʶʜʦ 

çʈʠʟʦʪʪʦè, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ ʚ ʠʪʘʣʴʷʥʩʢʦʡ ʢʫʭʥʠ ʠ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʨʠʩʦʤ. ɺ ʜʘʥʥʦʤ ʙʣʶʜʝ, ʨʠʩ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʝʥ ʥʘ ʢʠʥʦʘ, ʦʜʥʘʢʦ ʫʞʝ 

ʥʘ ʵʪʘʧʝ ʟʘʤʝʥʳ ʨʠʩʘ ʥʘ ʢʠʥʦʘ, ʙʳʣʦ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʦʨʦʞʘʝʪ ʙʣʶʜʦ. 

ɼʣʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʝ ʙʳʣ ʦʨʠʝʥʪʠʨ, 

ʫʚʝʣʠʯʝʥʠʝ ʮʝʥʳ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʢʦʤ, ʯʪʦ ʙʣʶʜʦ ʥʘʜʦ ʢʫʧʠʪʴ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʝʛʦ 

ʧʦʚʳʰʝʥʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʇʦʵʪʦʤʫ ʫʯʠʪʳʚʘʷ ʚʩʝ ʚʢʫʩʦʚʳʝ 

ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʙʣʶʜʘ çʈʠʟʦʪʪʦè, ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʦʙ ʥʝʢʦʪʦʨʦʤ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʘʚʘ. ʊʠʛʨʦʚʳʝ ʢʨʝʚʝʪʢʠ ʙʳʣʠ ʟʘʤʝʥʝʥʳ ʥʘ ʩʨʝʜʥʠʝ, ʘ 

ʤʠʜʠʠ ʥʘ ʢʦʣʴʮʘ ʢʘʣʴʤʘʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ ʚʢʫʩ ʙʣʶʜʘ, ʥʦ ʠ 

ʧʨʠʙʘʚʠʣʦ ʝʤʫ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ, ʪʘʢ ʢʘʢ ʢʘʣʴʤʘʨʳ ʦʙʣʘʜʘʶʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʙʝʣʢʦʚʦʡ ʦʩʥʦʚʦʡ.ʉʦʩʪʘʚ ʙʣʶʜ ʩ ʧʨʦʮʝʥʪʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 

ʠʥʛʨʝʜʠʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 



31 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

ʈʠʩʫʥʦʢ 1 ï ʉʦʩʪʘʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʙʣʶʜʘ ʠ ʠʩʩʣʝʜʫʝʤʦʛʦ 

  

ʇʨʠ ʨʘʩʯʝʪʝ ʩʪʦʠʤʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʨʝʜʥʠʝ ʮʝʥʳ 

ʥʘ ʩʳʨʴʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʙʣʶʜ. ʇʦʩʣʝ ʧʦʜʩʯʝʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʪʦʠʤʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣ 111,5 ʨʫʙʣʝʡ, ʚ ʠʩʩʣʝʜʫʝʤʦʤ 

ʚʘʨʠʘʥʪʝ 76,7 ʨʫʙʣʝʡ ʥʘ ʧʦʨʮʠʶ ʧʨʦʜʫʢʪʘ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ 

ʩʳʨʴʷ ʨʠʟʦʪʪʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʠʥʦʘ ʩʪʘʥʦʚʠʪʩʷ ʜʝʰʝʚʣʝ ʥʘ 34,8 ʨʫʙ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʠʙʳʣʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

 ʈʘʩʩʯʠʪʘʝʤ ʩʪʦʠʤʦʩʪʴ ʙʣʶʜʘ. 

ʎʝʥʘ = 50% ʩʳʨʴʝ + 30 % ʦʩʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ + 20 % ʧʨʠʙʳʣʴ 

ʎʝʥʘ = 111,5 + 66,9 + 44,6 = 223;  

ɼʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʥʦʚʦʛʦ ʙʣʶʜʘ 

ʙʳʣʦ ʧʨʠʥʷʪʦ, ʯʪʦ, ʮʝʥʘ ʥʘ çʈʠʟʦʪʪʦ ʦʩʦʙʦʝè ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʠʥʦʘ ʩʦʩʪʘʚʠʪ 189,55 ʨʫʙ. 

(223 - 33,45 = 189,55).  

ʇʨʠ ʵʪʦʤ ʧʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʩʦʩʪʘʚʠʪ 45,95 ʨʫʙ. (189,55 - (76,7 + 66,9) = 45,95 

ʨʫʙ.). 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʪ 25% (R = 

44,6/(111,5 + 66,9) = 0,25*100% = 25%).  

ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʚʘʨʠʘʥʪʝ ʦʥʘ ʩʦʩʪʘʚʠʪ 31,9% (R = 45,95/(76,7 + 66,9) = 

0,319*100% = 31,9%). 

ɺʩʝ ʧʦʜʩʯʠʪʘʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ çʈʠʟʦʪʪʦ ʦʩʦʙʦʝè  

ʇʦʢʘʟʘʪʝʣʠ ʂʦʥʪʨʦʣʴ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʚʘʨʠʘʥʪ 

ʉʪʦʠʤʦʩʪʴ ʩʳʨʴʷ, ʨʫʙ. 111,5 76,7 

ʇʨʦʯʠʝ ʟʘʪʨʘʪʳ, ʨʫʙ. 66,9 66,9 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ, ʨʫʙ. 178,4 143,6 

ʎʝʥʘ, ʨʫʙ. 223 189,55 

ʇʨʠʙʳʣʴ, ʨʫʙ. 44,6 45,95 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, % 25 31,9 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʢʠʥʦʘ ʩʪʦʠʤʦʩʪʴ ʟʘʢʫʧʦʯʥʦʛʦ ʩʳʨʴʷ ʩʥʠʞʘʝʪʩʷ, ʘ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʣʶʜʘ çʈʠʟʦʪʪʦ ʦʩʦʙʦʝè ʥʘʦʙʦʨʦʪ ʧʦʚʳʰʘʝʪʩʷ. 

ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʢʠʥʦʘ ʚ ʙʣʶʜʝ çʈʠʟʦʪʪʦ ʦʩʦʙʦʝè ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʫʚʝʣʠʯʠʪʩʷ ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʧʦ ʤʠʤʦ ʵʪʦʛʦ ʫʣʫʯʰʠʪʩʷ ʚʢʫʩ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʨʦʩ ʠ 

ʧʨʦʜʘʚʘʝʤʦʩʪʴ ʙʣʶʜʘ ʚʦʟʨʘʩʪʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠʙʳʣʴ 

ʦʪ ʨʝʘʣʠʟʘʮʠʠ çʈʠʟʦʪʪʦ ʦʩʦʙʦʛʦè ʫʚʝʣʠʯʠʪʴʩʷ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʘʥʥʦʛʦ ʙʣʶʜʘ 
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ʚʦʟʨʘʩʪʝʪ ʥʘ 7%, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʩʢʘʞʝʪʩʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. 
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ʀ.ʗ. ʇʠʛʦʨʝʚ
1
, ɸ.ʀ. ʊʨʫʙʥʠʢʦʚ

1
, ʊ.ɺ. ʏʝʢʘʥʦʚʘ

1 

1
ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, ʛ.ʂʫʨʩʢ 

ɸʥʥʦʪʘʮʠʷ. ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʦʨʪʦʚ ʩʦʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ. ʉʜʝʣʘʥʘ ʚʳʙʦʨʢʘ ʣʠʜʠʨʫʶʱʠʭ ʩʦʨʪʦʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʝʤʷʥ, ʠʭ 

ʢʘʯʝʩʪʚʫ ʠ ʧʦʩʝʚʥʳʤ ʧʣʦʱʘʜʷʤ ʚ 2020 ʛʦʜʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʷ, ʩʦʨʪ, ʧʣʦʱʘʜʴ ʧʦʩʝʚʘ, ʦʨʠʛʠʥʘʣʴʥʳʝ ʠ ʵʣʠʪʥʳʝ ʩʝʤʝʥʘ, ʨʝʧʨʦʜʫʢʮʠʷ. 

 

Summary. the analysis of soybean varieties used on the territory of the Kursk region in farms 

of different levels is carried out. A selection of the leading varieties by the number of seeds, their 

qual-ity and acreage in 2020 was made. 

Key words: soy, variety, area sown, original and elite seeds, reproduction. 

 

ʉʦʷ ʫʚʝʨʝʥʥʦ ʦʩʚʘʠʚʘʝʪ ʥʦʚʳʝ ʨʝʛʠʦʥʳ ʠ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʘ ʚʦ ʤʥʦʛʠʭ ʢʦʥʪʠʥʝʥʪʘʭ 

ʤʠʨʘ. ʆʩʥʦʚʥʳʤʠ ʩʪʨʘʥʘʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʩʦʠ ʧʦ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ ʷʚʣʷʶʪʩʷ ʉʐɸ 

(28,2%), ɹʨʘʟʠʣʠʷ (23,7%), ɸʨʛʝʥʪʠʥʘ (18,5%). ʇʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʩʦʠ ʚ ʈʦʩʩʠʠ ʚ 2019 ʛʦʜʫ 

ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʩʦʩʪʘʚʠʣʠ 3 039 ʪʳʩ. ʛʝʢʪʘʨʦʚ. ɿʘ ʛʦʜ ʦʥʠ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 3,1%, 

ʟʘ 5 ʣʝʪ ï ʥʘ 51,0%, ʟʘ 10 ʣʝʪ ï ʥʘ 246,6%. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ 2001 ʛʦʜʫ, ʧʣʦʱʘʜʠ ʚʳʨʦʩʣʠ 

ʥʘ 629,6%. ɺ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʩʦʠ ʜʦʩʪʠʛʣʠ 264856 ʛʘ ʠ ʚʳʨʦʩʣʠ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2001 ʛʦʜʫ ʥʘ 765,7%. ʉʝʛʦʜʥʷ ʩʦʷ ʧʦʧʫʣʷʨʥʘ ʫ ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʀʭ ʜʦʣʷ ʧʦʩʝʚʦʚ ʩʦʠ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ 

ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 91 172 ʛʘ ʠʣʠ 34,4%. ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ ʚʦʰʣʘ ʚ ʊʆʇ-5 ʨʝʛʠʦʥʦʚ 

ʧʦ ʨʘʟʤʝʨʫ ʧʣʦʱʘʜʝʡ ʩʦʠ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʣʠ 9,3% ʦʪ ʦʙʱʠʭ ʧʦʩʝʚʦʚ ʩʦʠ ʭʦʟʷʡʩʪʚʘʤʠ ʚʩʝʭ 

ʢʘʪʝʛʦʨʠʡ ʈʦʩʩʠʠ ʚ 2019 ʛʦʜʫ [1, ʩ. 92], [2, ʩ. 12]. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʦʝ ʠʟ-ʟʘ 

ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʝʤʝʥʘʭ ʞʠʨʘ (24%) ʠ ʙʝʣʢʘ (40%).  

ɺ ʩʚʷʟʠ ʩ ʚʢʣʘʜʦʤ ʩʦʠ ʚ ʵʢʦʥʦʤʠʢʫ ʣʶʙʦʛʦ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʠ ʝʝ 

ʤʥʦʛʦʮʝʣʝʚʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʩʫʱʝʩʪʚʫʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʥʘʠʣʫʯʰʠʭ ʪʘʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʦʠ, ʢʘʢ ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʩʝʤʷʥ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʙʦʣʝʟʥʷʤ. ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʷʚʣʝʥʠʠ ʵʪʠʭ ʩʚʦʡʩʪʚ ʠʛʨʘʝʪ ʩʝʣʝʢʮʠʷ ʩʦʨʪʘ.  ʉʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 50% ʟʘʚʠʩʠʪ ʦʪ ʛʝʥʝʪʠʯʝʩʢʠ ʟʘʣʦʞʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʘ ʦʩʪʘʣʴʥʳʝ 

50% ï ʦʪ ʘʛʨʦʪʝʭʥʠʢʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ. ʉʝʛʦʜʥʷ ʟʝʤʣʝʜʝʣʝʮ ʚʳʙʠʨʘʝʪ ʩʦʨʪ ʧʦ ʘʜʘʧʪʠʚʥʦʩʪʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ 

ʦʙʱʝʡ ʛʘʤʤʝ ʬʘʢʪʦʨʦʚ: ʢ ʨʦʩʪʫ, ʨʘʟʚʠʪʠʶ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʫʨʦʞʘʶ). ʊʝʭʥʦʣʦʛʠ ʠʭ 

ʥʘʟʳʚʘʶʪ ʘʛʨʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʣʝʛʘʥʠʶ, ʢʦʣʠʯʝʩʪʚʝ ʩʝʤʷʥ ʥʘ ʨʘʩʪʝʥʠʠ, ʢʦʣʠʯʝʩʪʚʝ ʩʝʤʷʥ ʚ ʙʦʙʝ, ʤʘʩʩʝ 

1000 ʩʝʤʷʥ ʠ ʢʦʥʝʯʥʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ. ɺʩʝ ʵʪʠ ʧʨʠʟʥʘʢʠ ʩʝʣʝʢʮʠʦʥʠʨʦʚʘʥʳ ʠ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʥʠ ʨʝʘʣʠʟʫʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [3, ʩ. 236], [4, ʩ. 50]. 

ɺʳʙʦʨ ʩʦʨʪʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʩʪʘʝʪʩʷ ʟʘ ʪʝʭʥʦʣʦʛʦʤ. ʉʝʛʦʜʥʷ ʚʳʙʦʨ ʩʦʨʪʦʚ ʩʦʠ 

ʚʝʣʠʢ ʠ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʴ ʚʩʝʛʜʘ ʚ ʧʦʠʩʢʝ [5, ʩ. 2], [6, ʩ. 45], [7, ʩ. 62].  

ɺ 2020 ʛʦʜʫ ʥʘ ʧʦʣʷʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʩʝʚʘʣʦʩʴ 59 ʩʦʨʪʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ 

ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ. ʅʘʠʙʦʣʴʰʫʶ ʧʦʩʝʚʥʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʣʠ ʩʦʨʪʘ ʄʘʢʩʫʩ (28,9 ʪʳʩ. 

ʛʘ), ʆʧʫʩ (25,5 ʪʳʩ. ʛʘ) ʠ ʆɸʂ ʇʨʫʜʝʥʩ (21,4 ʪʳʩ. ʛʘ). ʕʪʠ ʩʦʨʪʘ ʚʢʣʶʯʝʥʳ 

ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʩ 2014 ʛʦʜʘ ʠ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 30% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʚʦʚ ʩʦʠ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʦʨʪʘ ʩʦʠ, ʧʣʦʱʘʜʠ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʶʪ 1 ʪʳʩ.ʛʘ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʝʦʙʣʘʜʘʝʪ ʩʦʨʪʦʚʦʡ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ. ɽʛʦ ʜʦʣʷ ʜʦʩʪʠʛʘʝʪ 92,3%, ʠ 

ʪʦʣʴʢʦ 20,3 ʪʳʩ. ʛʘ, ʠʣʠ 7,7% ʧʦʩʝʚʦʚ ʧʨʦʚʝʜʝʥʦ ʨʷʜʦʚʳʤʠ ʩʝʤʝʥʘʤʠ.  
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ʊʘʙʣʠʮʘ 1 ï ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʩʦʨʪʘ ʩʦʠ ʠ ʠʭ ʢʘʯʝʩʪʚʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʚ 2020 ʛ. 

 ̄

ʧ/ʧ 

ʉʦʨʪ ɺʳʩʝʷʥ

ʦ 

ʩʝʤʷʥ, ʪ 

ʂʘʯʝʩʪʚʦ ʩʝʤʷʥ ɻʦʜ ʚʢʣʶʯʝʥʠʷ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳ

ʡ ʨʝʝʩʪʨ 
ʦʨʠʛʠʥʘʣʴʥʳ

ʝ ʩʝʤʝʥʘ, ʪ  

ʵʣʠʪʥʳ

ʝ 

ʩʝʤʝʥʘ, 

ʪ 

ʩʝʤʝʥʘ 

ʨʝʧʨʦʜʫʮʠʨʦʚʘʥʥʳ

ʝ 1-4, ʪ 

1 ʆʧʫʩ 3072,9  11,9 3061,0 2014 

2 ʄʘʢʩʫʩ 3013,1   3013,1 2014 

3 ʆɸʂ 

ʇʨʫʜʝʥʩ 

2224,1 50,0 322,0 1852,1 2014 

4 ɸʩʫʢʘ 1937,2 2,0 18,0 1917,2 2017 

5 ʂʦʬʫ 1742,9   1742,9 2014 

6 ɸʣʷʩʢʘ 1689,1   1689,1 2017 

7 ʇʨʦʪʠʥʘ 1594,3   1594,3 2012 

8 ʃʠʩʩʘʙʦʥ 1265,6  9,0 1256,6 2013 

9 ʍʘʥʘ 1021,8   1021,8 2017 

10 ʉʚʘʧʘ 880,7   880,7 2008 

11 ʂʠʦʪʦ 851,5  14,0 837,5 2014 

12 ʂʘʩʩʠʜʠ 809,0   809,0 2014 

13 ʅʦʨʜʠʢʘ 772,3  7,0 765,3 2017 

14 ɹʘʨʘ 831,6  24,0 707,6 2011 

15 ʉʫʣʪʘʥʘ 573,8  24,8 549,0 2012 

16 ʄʝʨʣʠʥ 523,5  2,0 521,5 2008 

17 ɸʤʘʜʝʫʩ 447,2   447,2 2017 

18 ɿʫʰʘ 401,8  401,8  2015 

19 ɸʚʘʥʪʘ 375,6  5,0 370,6 2017 

20 ʇʨʠʧʷʪʴ 368,0  7,0 361,0 2007 

21 ʉʢʫʣʴʧʪʦʨ 324,0  24,0 300,0 2017 

22 ɹʝʣʛʦʨʬʩʢʘ

ʷ 6 

347,0   247,0 2005 

23 ʆʨʝʩʩʘ 231,0  6,0 225,0 2014 

24 ɸʥʘʩʪʘʩʠʷ 210,0   210,0 2012 

25 ɹʠʣʷʚʢʘ 204,3   204,3 2012 

26 ɽʉ 

ʂʦʤʘʥʜʦʨ 

195,0   195,0 2018 

27 ɹʝʣʛʦʨʬʩʢʘ

ʷ 7 

186,3  25,6 160,7 2011 

28 ɸʥʥʫʰʢʘ 174,3  83,0 91,3 2008 

29 ɸʤʠʜʦ 139,7   139,7 2012 

30 ʃʠʨʘ 129,0  29,0 100,0 2003 

31 ʄʘʚʢʘ  125,3   125,3 2014 

32 ɺʦʣʤʘ 124,0  9,0 115,0 2016 

33 ʂʘʟʘʯʢʘ 122,7   122,7 2014 

34 ʊʫʨʤʘʣʠʥ 110,5  110,5  2019 

35 ʃʠʜʝʨ 110,5 19,0  91,5 2019 

 ɼʨʫʛʠʝ 

ʩʦʨʪʘ 

625,6 25,5 110,4 445,7  

 ʈʷʜʦʚʦʡ 2109,4     

ʀʪʦʛʦ 29664,6 96,5 1244,1 26170,6  
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ɺ ʧʦʩʝʚʘʭ 2020 ʛʦʜʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʦʨʠʛʠʥʘʣʴʥʳʝ ʩʝʤʝʥʘ (96,5 ʪ), ʵʣʠʪʥʳʝ ʩʝʤʝʥʘ 

(1 244,1 ʪ) ʠ ʩʝʤʝʥʘ 1-4 ʨʝʧʨʦʜʫʢʮʠʠ (26 170,6 ʪ). 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʩʦʨʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʳʤʠ ʩʝʣʝʢʮʠʦʥʥʳʤʠ ʮʝʥʪʨʘʤʠ. ʄʝʥʴʰʘʷ ʯʘʩʪʴ 

ʩʝʤʷʥ (16,3%) ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʝʡ ʠ ʧʨʦʠʟʚʝʜʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʙʦʣʴʰʘʷ (83,7%) ï ʠʥʦʩʪʨʘʥʥʦʡ ʩʝʣʝʢʮʠʝʡ, ʠʟ ʢʦʪʦʨʳʭ 99,7% 

ʧʨʦʠʟʚʝʜʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ 0,3% ʟʘʚʝʟʝʥʦ ʠʟ-ʟʘ ʨʫʙʝʞʘ. ɸʥʘʣʠʟ 

ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʨʪʦʚʳʤ ʠ ʧʦʩʝʚʥʳʤ ʢʘʯʝʩʪʚʘʤ, 

ʘ ʫʨʦʞʘʡ ʩʦʠ ʚ 2020 ʛʦʜʫ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 18,9 ʮ/ʛʘ. 
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ʋɼʂ 633:631.58 

ʉʇɽʎʀʌʀʂɸʎʀʗ ʉʆʈʊʆɺ ʀ ɻʀɹʈʀɼʆɺ ʇʆɼʉʆʃʅɽʏʅʀʂɸ ɺ ʉʊʈʋʂʊʋʈɽ 

ʇʆʉɽɺʅʓʍ ʇʃʆʑɸɼɽʁ ʂʋʈʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʀ.ʗ. ʇʠʛʦʨʝʚ
1
, ʅ.ɺ. ʐʠʪʠʢʦʚ

1 

1 
ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, ʛ.ʂʫʨʩʢ 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥ ʘʥʘʣʠʟ ʘʩʩʦʨʪʠʤʝʥʪʘ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚ ʧʦʩʝʚʥʦʡ ʢʦʤʧʘʥʠʠ 2020 ʛʦʜʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʠʦʨʠʪʝʪʳ ʚʳʙʦʨʘ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʭʦʟʷʡʩʪʚ. ʇʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʟʘʥʠʤʘʝʤʳʝ ʧʣʦʱʘʜʠ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʦʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʩʦʣʥʝʯʥʠʢ, ʩʦʨʪ, ʛʠʙʨʠʜ, ʧʣʦʱʘʜʴ ʧʦʩʝʚʘ, ʩʪʨʫʢʪʫʨʘ ʧʦʩʝʚʘ. 

 

Summary. the analysis of the assortment of sunflower varietal hybrids used in the sowing 

campaign in 2020 is given. Priorities of selection of seed material by agricultural producers 

of different catego-ries of farms are considered. The data on the quality of the seed material and the 

occupied areas in the structure of crops in the Kursk region are given. 

Key words: sunflower, variety, hybrid, crop area, crop structure. 

 

ɿʘ ʜʝʩʷʪʴ ʣʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʤʠʨʝ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 80% ʠ ʜʦʩʪʠʛʣʦ 

55 ʤʣʥ ʪ. ʆʩʥʦʚʥʳʤʠ ʣʠʜʝʨʘʤʠ ʷʚʣʷʶʪʩʷ: ʋʢʨʘʠʥʘ ï 16,5 ʤʣʥ ʪ; ʈʦʩʩʠʷ ï 15,3 ʤʣʥ ʪ; 

ɸʨʛʝʥʪʠʥʘ ï 3,3 ʤʣʥ ʪ; ʈʫʤʳʥʠʷ ï 3,3 ʤʣʥ ʪ; ʂʠʪʘʡ ï 3,3 ʤʣʥ ʪ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʦʩʪ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʫ ʈʫʤʳʥʠʠ, ʛʜʝ ʟʘ 10 ʣʝʪ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʚʝʣʠʯʠʣʩʷ ʚ ʪʨʠ 

ʨʘʟʘ. ɺ ʈʦʩʩʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʳʨʦʩ ʥʘ 159%. ʇʦʜʩʦʣʥʝʯʥʠʢ ʚ ʈʦʩʩʠʠ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ 

ʤʝʩʪʦ ʧʦ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ (10,6%) ʩʨʝʜʠ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ. ʅʘ ʝʛʦ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 70% 

ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʦʪ ʚʩʝʭ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʜʦ 80% ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʩʝʤʷʥ ʠ 90% 

ʚʳʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ. ʉ 2010 ʧʦ 2020 ʛʦʜ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʧʦʜ ʧʦʜʩʦʣʥʝʯʥʠʢʦʤ 

ʚʳʨʦʩʣʠ ʩ 7,1 ʜʦ 8,5 ʤʣʥ ʛʘ, ʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩ 10,6 ʜʦ 17,1 ʮ/ʛʘ. ɺ 2019 ʛʦʜʫ ʨʝʢʦʨʜʥʳʝ 

ʧʣʦʱʘʜʠ ʧʦʜ ʧʦʜʩʦʣʥʝʯʥʠʢʦʤ ʚ ʈʌ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʨʝʟʢʠʤ ʨʦʩʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʦʟʚʦʣʠʣʠ ʩʦʙʨʘʪʴ 15,1 ʤʣʥ ʪ ʤʘʩʣʦʩʝʤʷʥ ʚ ʟʘʯʝʪʥʦʤ ʚʝʩʝ.  

ʉʚʦʝʡ ʰʠʨʦʢʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʜʩʦʣʥʝʯʥʠʢ ʦʙʷʟʘʥ ʩʣʦʞʠʚʰʝʤʫʩʷ ʩʪʝʨʝʦʪʠʧʫ, ʯʪʦ 

ʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʳʛʦʜʥʳʭ ʢʫʣʴʪʫʨ, ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʮʝʥʝ ʥʘ 

ʤʘʩʣʦʩʝʤʝʥʘ [1, ʩ. 110], [2, ʩ. 48]. 

ʉʦʛʣʘʩʥʦ ʘʛʨʦʥʦʤʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 12%. ɻʠʙʨʠʜʳ, ʩʢʣʦʥʥʳʝ ʢ ʛʨʠʙʢʦʚʳʤ ʙʦʣʝʟʥʷʤ, ʩʣʝʜʫʝʪ 

ʚʦʟʚʨʘʱʘʪʴ ʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʝ ʤʝʩʪʦ ʥʝ ʨʘʥʝʝ, ʯʝʤ 7ï9 ʣʝʪ. ʇʨʠ ʫʧʣʦʪʥʝʥʠʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʠ ʯʝʨʝʜʦʚʘʥʠʠ ʯʝʨʝʟ 4ï6 ʣʝʪ ʧʦʩʣʝ ʫʙʦʨʢʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʛʣʫʙʦʢʫʶ ʧʘʭʦʪʫ (28ï32 ʩʤ) ʩ ʟʘʜʝʣʢʦʡ ʧʦʩʣʝʫʙʦʨʦʯʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʛʨʫʥʪ [3, 

ʩ. 50]. 

ɼʣʷ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʫʞʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʝʤʝʥʘ. ʇʨʠ ʚʳʙʦʨʝ 

ʩʦʨʪʘ ʠʣʠ ʛʠʙʨʠʜʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʠ ʫʯʠʪʳʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ: ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʢʫʣʴʪʫʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʝʚʦʦʙʦʨʦʪʝ, ʪʝʭʥʦʣʦʛʠʶ (ʢʣʘʩʩʠʯʝʩʢʘʷ, ʤʠʥʠʤʘʣʴʥʘʷ 

No-Nill), ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʣʝʡ [4, ʩ. 237]. 

ɺʳʙʦʨ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʜʠʢʪʦʚʘʥ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʠʣʠ ʤʘʩʣʠʯʥʦʩʪʴʶ. 

ɿʘʚʦʜʳ ʧʦʚʳʰʘʶʪ ʩʝʛʦʜʥʷ ʵʪʘʣʦʥ ʤʘʩʣʠʯʥʦʩʪʠ ʩ 45-46 ʜʦ 48%; ʝʩʣʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʠʞʝ, 

ʮʝʥʘ ʟʘ ʪʦʥʥʫ ʧʨʦʜʫʢʪʘ ʩʥʠʞʘʝʪʩʷ. ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, 

ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʈʦʩʩʠʠ ʥʘ 2020 ʛʦʜ ʚʥʝʩʝʥʦ 626 ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʠʟ 

ʥʠʭ 206 ʦʪʝʯʝʩʪʚʝʥʥʳʭ. ɺ ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2020 ʛʦʜʫ ʧʨʠʤʝʥʷʣʦʩʴ 47 ʛʠʙʨʠʜʦʚ, 

3 ʩʦʨʪʘ ʠ 3 ʨʦʜʠʪʝʣʴʩʢʠʝ ʬʦʨʤʳ ʜʣʷ ʫʯʘʩʪʢʦʚ ʛʠʙʨʠʜʠʟʘʮʠʠ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʨʘʟʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ, ʛʨʫʧʧ 

ʩʧʝʣʦʩʪʠ ʠ ʨʝʘʢʮʠʝʡ ʛʝʥʦʪʠʧʘ ʥʘ ʬʘʢʪʦʨʳ ʩʨʝʜʳ. 
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ʊʘʙʣʠʮʘ 2 ï ʉʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ (2020 ʛ.) 

N 

ʧ/ʧ 

ʉʦʨʪ / ʛʠʙʨʠʜ ɺʳʩʝʷʥʦ ʩʝʤʷʥ, ʪ ɻʦʜ ʚʢʣʶʯʝʥʠʷ 

ʚ ɻʦʩʨʝʝʩʪʨ 

ʆʨʠʛʠʥʘʪʦʨ ʧʦ 

ɻʦʩʨʝʝʩʪʨʫ 

1 2 3 4 5 

1 ʅʂ ʅʝʦʤʘ 99,9 2010 10423 

2 ʉʫʤʠʢʦ 62,9 2015 10423 

3 ʇ 63 ʃɽ 10 47,0 2012 7312 

4 ʇ 64 ʃɽ 25 44,4 2014 7312 

5 ʅʂ ʌʦʨʪʠʤʠ 21,9 2012 978 

6 ɽʉ ɻʝʥʝʟʠʩ 20,7 2015 825 

7 ʇ 62 ʃɽ 122 17,7 2017 7312 

8 ʂʘʤʘʨʦ 2 13,9 2010 16499 

9 ʉʀ ɹʘʢʘʨʜʠ ʂʃʇ 9,6 2016 10423 

10 ʇ 64 ʃɽ 99 8,9 2012 7312 

11 ʕʣʠʦʥ 8,6 2018 19402 

12 ʅʉ ʍ 6008 8,1 2013 978 

13 ʇ 64 ʍɽ 118 7,2 2016 7312 

14 ʉʇʂ    7,1 1993 16 

15 ʃɻ 59 580 6,7 2017 10542 

16 ʅʉ ʍ 6341 6,1 2016 978 

17 8 ʍ 358 ʂʃɼʄ 5,0 2012 10181 

18 ʄɸʉ 85 ʉʋ 4,9 2017 987 

19 ʄɸʉ 92 ʂʇ 4,8 2014 987 

20 ɽʉ ʗʥʠʩ 4,7 2016 825 

21 ʃʘʢʦʤʢʘ 4,4 2000 16 

22 ʌʫʰʠʷ ʂʃ 4,1 2010 10678 

23 ʌʘʫʩʪʦ ʐʊ 4,0 2016 13132 

24 ʀʤʝʨʠʷ ʂʉ 4,0 2009 10678 

25 ʄʝʛʘʩʘʥ 4,0 2000 10542 

26 ʅʂ ʂʦʥʜʠ 3,2 2009 10423 

27 ʍ 4219 2,9 2017 16499 

28 ʇʈ 64 ʌ 66 2,4 2011 7312 

29 ʇʈ 64 ʃʎ 108 2,2 2016 7312 

30 ʅʉ ʍ 496 2,0 2015 978 

31 ɸʣʘʤʦ 2,0 1997 825 

32 ʄɸʉ 83 ʉʋ 1,8 2019 987 

33 ʉʫʟʫʢʘ 1,4 2019 10423 

34 8 ʍ 288 ʂʃɼʄ 1,3 2012 10181 

35 ʅʂ ɹʨʠʦ 1,3 2004 10423 

36 ʅʉ ʍ 6006 1,2 2011 978 

37 ʉʀ ʅʝʦʩʪʘʨ ʂʃʇ 1,1 2017 10423 

38 ʇʈ 64 ɸ89 1,0 2008 7312 

39 ʂʨʫʠʟ  1,0 1998 16 

40 ʊʘʣʦʥ 0,9 2018 16499 

41 ʍɸ 48 ʄʘʪ. ʬʦʨʤʘ 0,9   

42 ʈɾʊ ʅʠʢʦʣʣʝʪʘ 0,7 2018 7972 

43 8ʍ 477 ʂʃ 0,5 2017 14826 

44 ʃɻ 50635 ʂʃʇ 0,5 2017 10542 

45 ʄʀ ɸɹ 14 ʄʘʪ. ʬʦʨʤʘ 0,5   

46 ʂʦʣʦʤʙʠ 0,2 2015 10423 

47 ʇ 64 ʃɽ 124 0,2 2017 7312 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

48 ʇ 64 ʃɽ 135 0,2 2020 7312 

49 ʊʦʨʠʥʦ 0,2 2013 14234 

50 ʅʍʂ 12 ʄ 010 0,1 2016 16499 

51 ʉʋ ʈʌ ʆʪʮ. ʬʦʨʤʘ 0,1   

52 ɸ ʀʄʀ ʈʌ ʆʪʮ. ʬʦʨʤʘ 0,1   

53 ʊʫʥʢʘ 0,1 2008 10542 

 ʈʷʜʦʚʳʝ 4,0   

 ʀʪʦʛʦ 464,6   

 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʚ 2020 ʛʦʜʫ ʙʳʣʘ ʩʜʝʣʘʥʘ ʩʪʘʚʢʘ ʩʝʣʴ-

ʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʨʘʟʥʳʭ ʬʦʨʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʨʘʥʥʝʩʧʝʣʳʭ 

ʛʠʙʨʠʜʦʚ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʫʭʦʜʦʚ ʠ ʧʦʩʝʚʘ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ 

ʧʦʩʣʝ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʥʝʜʦʩʪʘʪʢʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ. 

ʉʨʝʜʥʝʩʧʝʣʳʝ ʛʠʙʨʠʜʳ ʩʦʚʤʝʱʘʶʪ ʚ ʩʝʙʝ ʧʦʚʳʰʝʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ 

ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʟʜʥʝʩʧʝʣʳʭ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚ. ʇʦʟʜʥʝʩʧʝʣʳʝ ʛʝʥʦʪʠʧʳ ʪʨʝʙʫʶʪ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʝʩʠʢʘʮʠʠ ʠ ʜʦʟʨʝʚʘʶʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʤʠʥʠʤʘʣʴʥʘʷ ʮʝʥʘ ʥʘ ʤʘʩʣʦʩʝʤʝʥʘ [5, 

ʩ. 58]. 

ʉʨʝʜʠ ʩʦʨʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ: ʉʇʂ, ʂʨʫʠʟ, ʃʘʢʦʤʢʘ 

ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 12,5 ʪʥ ʠ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʧʦʩʝʚʘ 3575 ʛʝʢʪʘʨʦʚ. ɼʦʣʷ 

ʩʦʨʪʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ 2020 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 2,7%, ʘ ʦʩʪʘʣʴʥʳʝ 97,8% 

ʧʦʩʝʚʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʠʙʨʠʜʥʳʤʠ ʬʦʨʤʘʤʠ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʨʝʥʪʘʙʝʣʴʥʳʤ, 

ʥʝʞʝʣʠ ʚʳʨʘʱʠʚʘʥʠʝ ʩʦʨʪʦʚ. ɺʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʩʝʤʝʥʘ ʛʠʙʨʠʜʦʚ, ʩʝʣʝʢʮʠʦʥʠʨʦʚʘʥʥʳʝ 

ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʘʤ ʧʦʟʚʦʣʷʶʪ ʜʘʞʝ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʠ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʷʚʣʷʪʴ ʠʭ. 

ɸʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟ 464,5 ʪ ʚʩʝ 

ʚʳʩʝʷʥʥʳʝ ʩʝʤʝʥʘ ʢʦʥʜʠʮʠʦʥʥʳʝ, ʘ 98,8% ʠʟ ʥʠʭ ʚʢʣʶʯʝʥʳ ʚ ɻʦʩʨʝʝʩʪʨ ʜʦʧʫʱʝʥʥʳʭ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʝʤʷʥ ʠʥʦʩʪʨʘʥʥʦʡ ʩʝʣʝʢʮʠʠ (94,0%) 

ʠʟ ʢʦʪʦʨʳʭ 4,3 % ʧʨʦʠʟʚʝʜʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ 89,8% ʟʘʚʝʟʝʥʘ ʠʟ-ʟʘ 

ʨʫʙʝʞʘ. ʉʝʤʷʥ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʚʳʩʝʷʥʦ 21 ʪ, ʚʩʝ ʦʥʠ ʧʨʦʠʟʚʝʜʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ. 

ʉʦʛʣʘʩʥʦ ʘʩʩʦʨʪʠʤʝʥʪʫ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʨʝʜʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʝʤʷʥ ʩʘʤʫʶ 

ʙʦʣʴʰʫʶ ʜʦʣʶ ʨʳʥʢʘ ʟʘʥʠʤʘʝʪ Syngenta ʠ Pioner. ɺ ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʛʠʙʨʠʜʳ ʅʂ 

ʅʝʦʤʘ ʠ ʉʫʤʠʢʦ ʢʦʤʧʘʥʠʠ Syngenta ʧʨʠʦʙʨʝʪʝʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 162,8 ʪ ʠ ʚʳʩʝʷʥʳ 

ʥʘ ʧʣʦʱʘʜʠ 46813 ʛʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 34,7% ʦʪ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ʊʨʝʪʴʶ ʠ 

ʯʝʪʚʝʨʪʫʶ ʧʦʟʠʮʠʶ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʳʩʝʷʥʥʳʭ ʩʝʤʷʥ (47,0 ʠ 44,4 ʪ) ʠ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ (13828 

ʠ 12685 ʛʘ) ʟʘʥʠʤʘʶʪ ʩʝʤʝʥʘ ʢʦʤʧʘʥʠʠ Pioner ï ʇ 63 ʃɽ 10 ʠ ʇ 64 ʃɽ 25. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʧʣʦʱʘʜʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʟʘʥʠʤʘʝʤʘʷ ʠʤʧʦʨʪʥʳʤʠ ʩʝʤʝʥʘʤʠ, ʩʪʘʙʠʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʪʜʘʶʪ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʥʝ ʩʦʨʪʘʤ, ʘ ʛʠʙʨʠʜʘʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳ, ʩʦʟʨʝʚʘʶʪ ʜʨʫʞʥʦ, 

ʚʳʨʦʚʥʝʥʳ ʧʦ ʜʠʘʤʝʪʨʫ ʢʦʨʟʠʥʢʠ ʠ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ. ɻʠʙʨʠʜʳ ʣʫʯʰʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ 

ʜʣʷ ʢʨʠʪʠʯʝʩʢʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ. ʆʥʠ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ, ʯʝʤ ʩʦʨʪʘ, ʫʩʪʦʡʯʠʚʳ ʢ ʨʘʟʣʠʯʥʳʤ ʧʘʪʦʛʝʥʘʤ ʠ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ, ʯʝʤ ʩʪʘʥʜʘʨʪʥʳʝ ʩʦʨʪʘ. 
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ʀ.ʉ. ʇʠʪʶʨʠʥʘ
1
, ɽ.ʀ. ʃʫʧʦʚʘ

2
, ɼ.ɺ. ɺʠʥʦʛʨʘʜʦʚ

2
  

1
ɸʢʘʜʝʤʠʷ ʌʉʀʅ ʈʦʩʩʠʠ, ʛ. ʈʷʟʘʥʴ 

2
ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ 

ɸʥʥʦʪʘʮʠʷ. ʆʟʠʤʘʷ ʨʦʞʴ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʤʦʨʦʟʦʩʪʦʡʢʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʘʷ 

ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʫʨʦʚʥʝʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʚ ʫʩʣʦʚʠʷʭ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ 

ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʆʧʳʪ ʧʨʦʚʝʜʝʥ ʥʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ 

ʈɻɸʊʋ, ʧʦʯʚʘ ʩʝʨʘʷ ʣʝʩʥʘʷ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʩʦʨʪʘ ʦʟʠʤʦʡ ʨʞʠ ï ʊʘʣʦʚʩʢʘʷ 33 ʠ ɺʘʣʜʘʡ. ʆʧʳʪ ʧʨʦʚʝʜʝʥ ʧʦ ʩʭʝʤʝ: ʢʦʥʪʨʦʣʴ 

(ʙʝʟ ʫʜʦʙʨʝʥʠʡ), N100, N100P60K60. ɺ ʦʧʳʪʝ, ʜʚʘ ʩʦʨʪʘ ʦʟʠʤʦʡ ʨʞʠ ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʦʙʦʠʭ ʠʩʩʣʝʜʫʝʤʳʭ ʫʨʦʚʥʷʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʨʦʞʴ, ʩʦʨʪ, ʫʨʦʞʘʡʥʦʩʪʴ, ʧʦʯʚʘ, ʤʠʥʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ. 

 

Summary. Winter rye is one of the most frost-resistant grain crops, which is well suited for 

growing in the soil and climatic conditions of the Ryazan region. Research aimed at studying the 

influence of mineral nutrition levels on the yield of winter rye varieties in the Ryazan region is 
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relevant and has practical significance. The experiment was conducted at the agricultural 

technology experimental station of  RGATU, the soil is gray forest heavy loam. The following 

varieties of winter rye were identified as objects of research: Talovskaya 33 and Valdai. The 

experiment was carried out according to the scheme: control (without fertilizers), N100, 

N100P60K60. In the experiment, two varieties of winter rye showed an increase in yield at both 

studied levels of mineral nutrition.  

Key words: winter rye, variety, yield, soil, mineral nutrition. 

 

ʆʪʣʠʯʥʦʡ ʧʝʨʝʚʘʨʠʤʦʩʪʴʶ, ʭʦʨʦʰʠʤʠ ʚʢʫʩʦʚʳʤʠ ʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʩʣʘʚʠʪʩʷ ʨʞʘʥʦʡ ʭʣʝʙ. ʈʦʞʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʚʘʞʥʳʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ɿʝʨʥʦ ʨʞʠ ʩʦʜʝʨʞʠʪ ʜʦ 74% ʢʨʘʭʤʘʣʘ, 14% ʙʝʣʢʘ, ʜʦ 1,6% ʞʠʨʘ, ʟʦʣʳ ʠ ʢʣʝʪʯʘʪʢʠ. 

ʀʤʝʥʥʦ ʦʟʠʤʘʷ ʨʦʞʴ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ, ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʪ ʧʠʪʘʥʠʷ ʙʦʣʝʝ ʯʝʤ ʚ 40 ʩʪʨʘʥʘʭ 

ʤʠʨʘ ʩ ʥʘʩʝʣʝʥʠʝʤ ʙʦʣʝʝ ʤʠʣʣʠʘʨʜʘ ʯʝʣʦʚʝʢ [5]. 

ʆʟʠʤʘʷ ʨʦʞʴ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʤʦʨʦʟʦʩʪʦʡʢʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʘʷ ʭʦʨʦʰʦ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʚʦʡʩʪʚʦ ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʜʣʠʪʝʣʴʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʢʦʤʧʣʝʢʩʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ [3, 4].  

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʫʨʦʚʥʝʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʚ ʫʩʣʦʚʠʷʭ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ 

ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ [1].  

ʆʧʳʪ ʧʨʦʚʝʜʝʥ ʥʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʈɻɸʊʋ, ʧʦʯʚʘ ʩʝʨʘʷ ʣʝʩʥʘʷ 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʨʪʘ ʦʟʠʤʦʡ 

ʨʞʠ ï ʊʘʣʦʚʩʢʘʷ 33 ʠ ɺʘʣʜʘʡ. ʆʧʳʪ ʧʨʦʚʝʜʝʥ ʧʦ ʩʭʝʤʝ: ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ), N100, 

N100P60K60. 

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʟʦʥʳ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʟʠʤʦʡ ʨʞʠ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʙʳʣ ʯʠʩʪʳʡ ʧʘʨ, ʘ ʧʦʩʝʚ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʚ III  ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ. ʇʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʧʨʦʚʦʜʠʣʠʩʴ ʘʥʘʣʠʟʳ, ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʯʝʪʳ 

[2]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʦʣʫʯʝʥʠʝʤ 

ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʠ ʭʘʨʘʢʪʝʨʦʤ ʨʘʟʚʠʪʠʷ ʠ ʨʦʩʪʘ ʩʘʤʠʭ ʨʘʩʪʝʥʠʡ. ɸ ʦʥʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʟʘʚʠʩʷʪ ʦʪ ʩʦʟʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʨʘʩʪʝʥʠʷʤ, ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʧʦʛʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʨʦʚʥʝʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ɺ ʦʧʳʪʝ, ʜʚʘ ʩʦʨʪʘ ʦʟʠʤʦʡ ʨʞʠ ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʦʙʦʠʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʫʨʦʚʥʷʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ʉʦʨʪ ʊʘʣʦʚʩʢʘʷ 33 ʚ 2018 ʛʦʜʫ ʜʘʣ ʙʦʣʴʰʫʶ 

ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʫʨʦʚʥʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ N100 (35,2 ʮ/ʛʘ), ʘ ʚ 2019 ʛʦʜʫ ʧʨʠ ʫʨʦʚʥʝ 

ʧʠʪʘʥʠʷ N100P60K60 (41,6 ʮ/ʛʘ).  

 

ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʧʨʠ ʨʘʟʥʦʤ ʫʨʦʚʥʝ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ 

ʉʦʨʪ ʋʨʦʚʝʥʴ ʧʠʪʘʥʠʷ ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 

2018 ʛʦʜ 2019 ʛʦʜ ʩʨʝʜʥʝʝ 

ʊʘʣʦʚʩʢʘʷ 33 ɹʝʟ ʫʜʦʙʨʝʥʠʡ 28,6 34,3 31,4 

N100 35,2 39,6 37,4 

N100P60K60 33,6 41,6 37,6 

ɺʘʣʜʘʡ ɹʝʟ ʫʜʦʙʨʝʥʠʡ 33,5 35,5 34,5 

N100 39,3 38,5 38,9 

N100P60K60 37,3 37,1 37,2 

ʅʉʈ05 ʮ/ʛʘ, ɸɺ                                             2,55                            3,01 

ʧʦ ʬʘʢʪʦʨʫ ɸ (ʩʦʨʪ) ï                                 2,34                            2,11 

ʧʦ ʬʘʢʪʦʨʫ ɺ(ʫʨʦʚʝʥʴ ʧʠʪʘʥʠʷ) ï             3,31                            2,98 
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ʉʦʨʪ ɺʘʣʜʘʡ ʧʦʢʘʟʘʣ ʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʫʨʦʚʥʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ N100 ʠ 

ʚ 2018 ʠ ʚ 2019 ʛʦʜʘʭ 39,3 ʮ/ʛʘ ʠ 38,5 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʨʝʜʥʝʤ, ʥʘʠʙʦʣʴʰʝʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʦʪʤʝʯʘʣʩʷ ʚʘʨʠʘʥʪ ʩ ʩʦʨʪʦʤ ɺʘʣʜʘʡ ʧʨʠ ʫʨʦʚʥʝ N100 (38,9ʮ/ʛʘ). 

ʈʘʩʯʸʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ 

ʧʨʠ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʦʟʠʤʦʡ ʨʞʠ 

ɺʘʨʠʘʥʪʳ ʋʨʦʞʘʡʥʦʩʪʴ, 

ʮ/ʛʘ 

ɺʳʨʫʯʢʘ, 

ʨʫʙ. 

ʇʨʠʙʳʣʴ, 

ʨʫʙ. 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, 

% 

ʊʘʣʦʚʩʢʘʷ 33 N100 37,4 41140 27553,3 66,9 

N100P60K60 37,6 41360 27667,6 66,8 

ɺʘʣʜʘʡ N100 38,9 50570 34882,5 69,1 

N100P60K60 37,2 40920 27373,3 66,8 

 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ, ʠʟ ʨʘʩʯʝʪʘ 11 000 ʪʳʩ. ʨʫʙ. ʟʘ 1 ʪʦʥʥʫ. 

ʀʟ ʪʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʚʩʝ ʩʦʨʪʘ ʧʨʠ ʚʩʝʭ ʫʨʦʚʥʷʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʨʝʥʪʘʙʝʣʴʥʳ, 

ʦʜʥʘʢʦ ʩʦʨʪ ɺʘʣʜʘʡ ʧʨʠ ʫʨʦʚʥʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠʤʝʝʪ ʩʘʤʫʶ ʚʳʩʦʢʫʶ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠʟ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʠ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 69,1%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʦʨʪʘ ɺʘʣʜʘʡ ʧʨʠ ʫʨʦʚʥʝ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ N100 ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ. 
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ɸʅɸʃʀɿ ʊʈɽʅɼʆɺ ʇʈʆʀɿɺʆɼʉʊɺɸ ʀ ʇʆʊʈɽɹʃɽʅʀʗ ʁʆɻʋʈʊʆɺ ʂɸʂ 

ʇʈʆɼʋʂʊʆɺ ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʅɸɿʅɸʏɽʅʀʗ 

 

ɺ.ʅ. ʊʫʨʢʠʥ
1
, ɺ.ɺ. ɻʦʨʰʢʦʚ

1
, ɼ.ʕ. ɹʘʨʘʥʦʚʘ

1 

1
ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ 

ɸʥʥʦʪʘʮʠʷ. ʨʘʩʩʤʦʪʨʝʥ ʨʳʥʦʢ ʢʠʩʣʦʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʡʦʛʫʨʪʘ ʚ ʈʦʩʩʠʠ. ʆʧʠʩʘʥʳ 

ʩʦʚʨʝʤʝʥʥʳʝ ʥʦʚʠʥʢʠ ʠ ʪʨʝʥʜʳ ʚ ʟʜʦʨʦʚʦʤ ʧʠʪʘʥʠʠ. ɼʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʡʦʛʫʨʪʦʚ ʩ ʦʧʠʩʘʥʠʝʤ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʨʝʞʠʤʦʚ ʠ ʩʨʦʢʦʚ 

ʭʨʘʥʝʥʠʷ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʡʦʛʫʨʪ, ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʥʘʧʦʣʥʠʪʝʣʠ, ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ. 

 

Summary. The market of fermented milk products and yoghurt in Russia is considered. Modern 

trends in healthy eating are described. A brief description of the yoghurt production technology 

with a description of food additives, modes and shelf life of this product is given. 

Key words: yoghurt, fermented milk products, fillers, food additives. 

 

ʁʦʛʫʨʪ ï ʥʘʠʙʦʣʝʝ ʚʢʫʩʥʳʡ ʠ ʧʦʣʝʟʥʳʡ ʤʦʣʦʯʥʳʡ ʜʝʩʝʨʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʤʝʩʠ 

ʟʘʢʚʘʩʦʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʠ ʙʝʣʢʘ. 

ɺ ʧʝʨʝʚʦʜʝ ʩ ʪʫʨʝʮʢʦʛʦ çʡʦʛʫʨʪè ʦʙʦʟʥʘʯʘʝʪ çʩʛʫʱʝʥʥʳʡè. 

ɺ ʩʪʨʫʢʪʫʨʝ ʈʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʠʩʣʦʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ 2019 ʛʦʜ 

ʧʦʨʷʜʢʘ 36% ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʢʝʬʠʨ, 29% ʥʘ ʡʦʛʫʨʪ, 18 % ʥʘ ʩʤʝʪʘʥʫ ʠ 17% ʥʘ ʧʨʦʯʠʝ 

ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ɿʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʜʦʣʷ ʡʦʛʫʨʪʦʚ ʟʘʤʝʪʥʦ 

ʚʦʟʨʦʩʣʘ. 

ɺ ʈʌ ʚ 2001 ʛʦʜʫ ʙʳʣʦ ʚʳʨʘʙʦʪʘʥʦ ʩʢʨʦʤʥʳʝ 238 ʪʳʩ. ʪʦʥʥ ʡʦʛʫʨʪʘ. ʆʜʥʘʢʦ ʫʞʝ 

ʚ 2008 ʛʦʜʫ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 3,3 ʨʘʟʘ, ʜʦ 794 ʪʳʩ. ʪʦʥʥ. ɺ 2019 ʛʦʜʫ ʚ ʈʦʩʩʠʠ 

ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʝʱʝ ʙʦʣʴʰʝ ʡʦʛʫʨʪʘ: 819,3 ʪʳʩ. ʪʦʥʥ, ʯʪʦ ʥʘ 2,7% ʙʦʣʴʰʝ, ʯʝʤ ʚ 2018 

ʛʦʜʫ.  

ʉʨʝʜʠ ʨʝʛʠʦʥʦʚ ʈʌ ʥʘʠʙʦʣʴʰʠʤ ʫʨʦʚʥʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʡʦʛʫʨʪʦʚ ʟʘ 2019 ʛʦʜ 

ʦʪʣʠʯʠʣʩʷ ʎʝʥʪʨʘʣʴʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ʩ ʜʦʣʝʡ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʜʝʩʝʨʪʘ ʦʢʦʣʦ 73,4% 

ʦʪ ʚʩʝʛʦ ʨʳʥʢʘ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ (602 ʪʳʩ. ʪʦʥʥ). ʉʨʝʜʥʷʷ ʨʦʟʥʠʯʥʘʷ ʮʝʥʘ ʥʘ ʡʦʛʫʨʪ ʚ 

2020 ʛʦʜʫ ʚʳʨʦʩʣʘ ʥʘ 6,1% ʢ ʫʨʦʚʥʶ 2019 ʛʦʜʘ ʠ ʩʦʩʪʘʚʠʣʘ 26,9 ʨʫʙ./ 125 ʛʨ. 

ʁʦʛʫʨʪ ï ʵʪʦ ʢʘʪʝʛʦʨʠʷ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʘʷ 

ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ. ʏʪʦʙʳ ʟʘʚʦʝʚʘʪʴ ʩʝʨʜʮʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʫʚʝʣʠʯʠʪʴ ʩʚʦʡ ʩʙʳʪ ʠ ʦʙʦʨʦʪʳ, 

ʡʦʛʫʨʪʦʚʳʝ ʢʦʤʧʘʥʠʠ ʟʘʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʪʦʨʛʦʚʳʝ ʪʨʝʥʜʳ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʷ ʨʝʢʣʘʤʫ ʠ 

ʜʨʫʛʠʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʧʨʠʝʤʳ.  

ɸʥʘʣʠʟ ʥʦʚʠʥʦʢ ʧʦʜʪʚʝʨʜʠʣ ʧʨʝʦʙʣʘʜʘʥʠʝ ʥʘ ʨʳʥʢʝ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʪʝʥʜʝʥʮʠʠ 

ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ. ʁʦʛʫʨʪʳ, ʢʘʢ ʧʨʦʜʫʢʪʳ 

ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʩʦʜʝʨʞʘʱʠʝ ʬʨʫʢʪʳ, ʪʨʘʜʠʮʠʦʥʥʦ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʧʦʣʴʟʦʡ 

ʜʣʷ ʟʜʦʨʦʚʴʷ. ʆʥʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʜʠʘʙʝʪʠʢʦʚ, ʜʣʷ ʜʝʪʝʡ, ʜʣʷ ʣʶʜʝʡ, ʥʘʨʘʱʠʚʘʶʱʠʭ 

ʤʳʰʝʯʥʫʶ ʤʘʩʩʫ ʠ ʧʨ. ʇʦʵʪʦʤʫ ʡʦʛʫʨʪʳ ʷʚʣʷʶʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʧʨʦʜʫʢʪʦʤ ʤʦʣʦʯʥʦʡ 

ʦʪʨʘʩʣʠ. ʂʘʢ ʧʨʦʜʫʢʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʵʪʦʪ ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʤʦʣʦʯʥʦʢʠʩʣʳʝ ʙʘʢʪʝʨʠʠ ʠ 
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ʧʨʦʙʠʦʪʠʢʠ, ʚʠʪʘʤʠʥʳ, ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʧʝʧʪʠʜʳ, ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, 

ʙʝʣʢʠ, ʥʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʛʣʠʢʦʟʠʜʳ ʠ ʧʨʦʯʠʝ [1, ʩ. 404], [2, ʩ. 769].  

ɺ ʪʨʝʥʜʝ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʧʦʧʫʣʷʨʥʦ ʜʦʙʘʚʣʝʥʠʝ ʚ ʡʦʛʫʨʪʳ ʨʘʟʣʠʯʥʳʭ çʟʜʦʨʦʚʳʭè 

ʥʘʧʦʣʥʠʪʝʣʝʡ: ʨʘʟʣʠʯʥʳʭ ʟʣʘʢʦʚ, ʦʨʝʭʦʚ, ʥʘʧʦʣʥʠʪʝʣʝʡ ʠʟ ʷʜʝʨ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʪʳʢʚʝʥʥʳʭ 

ʩʝʤʝʯʝʢ, ʦʚʩʷʥʳʭ ʭʣʦʧʴʝʚ, ʛʨʘʥʦʣʳ (ʜʦʤʘʰʥʷʷ ʚʝʨʩʠʷ ʤʶʩʣʠ), ʩʝʤʷʥ ʯʠʘ, ʣʴʥʘ ʠ ʜʨ. 

ʂ ʧʨʠʤʝʨʫ, Danone ʈʦʩʩʠʷ ʚʳʧʫʩʢʘʝʪ ʡʦʛʫʨʪʳ VERSA ʩ ʥʝʦʙʳʯʥʳʤʠ ʥʘʧʦʣʥʠʪʝʣʷʤʠ: 

ʤʘʣʠʥʘ-ʣʠʯʠ-ʨʦʟʘ, ʢʠʚʠ-ʷʙʣʦʢʦ-ʤʘʪʯʘ, ʘʧʝʣʴʩʠʥ-ʘʥʘʥʘʩ-ʙʝʨʛʘʤʦʪ ʠ ʜʨʫʛʠʝ. ʇʨʠ ʵʪʦʤ Danone 

ʨʘʩʢʨʫʯʠʚʘʝʪ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ foodporn (ʬʫʜʧʦʨʥ) ï ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʠ 

ʵʣʠʪʥʦʛʦ ʡʦʛʫʨʪʘ, ʘʧʧʝʪʠʪʥʦʩʪʠ ʠ ʢʨʘʩʦʪʳ ʝʜʳ.  

ʊʘʢ ʞʝ ʧʦʧʫʣʷʨʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʡʦʛʫʨʪʘ ï ʩʥʠʞʝʥʠʝ ʢʘʣʦʨʠʡʥʦʩʪʠ ʠ 

ʠʩʢʣʶʯʝʥʠʝ çʥʝʞʝʣʘʪʝʣʴʥʳʭè ʢʦʤʧʦʥʝʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ɻʦʨʝʮʢʠʡ ʧʠʱʝʚʦʡ ʢʦʤʙʠʥʘʪ 

ʧʨʦʜʚʠʛʘʝʪ ʣʠʥʝʡʢʫ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʭ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʥʘʧʠʪʢʦʚ EXPONENTA ACTIVE 

ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʩʘʭʘʨʘ ʠ ʢʦʥʩʝʨʚʘʥʪʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʤ ʪʨʝʥʜʦʤ ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʘʩʩʦʨʪʠʤʝʥʪʘ çʚʳʩʦʢʦʙʝʣʢʦʚʳʭè ʡʦʛʫʨʪʦʚ 

ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʙʦʣʝʝ 10 ʛʨʘʤʤ ʥʘ 100 ʛʨʘʤʤ ʧʨʦʜʫʢʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʘʥʝʝ 

çʚʳʩʦʢʦʙʝʣʢʦʚʳʤè ʩʯʠʪʘʣʩʷ ʡʦʛʫʨʪ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʦʢʦʣʦ 10 ʛʨʘʤʤ ʙʝʣʢʘ. 

ʇʦʧʫʣʷʨʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʨʮʠʦʥʥʫʶ ʫʧʘʢʦʚʢʫ ʡʦʛʫʨʪʘ ʨʘʟʣʠʯʥʦʛʦ ʦʙʲʝʤʘ, ʘ ʪʘʢ 

ʞʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ çʧʝʨʝʢʫʩ ʥʘ ʭʦʜʫè, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʧʠʪʴʝʚʳʝ ʡʦʛʫʨʪʳ ʠ 

ʡʦʛʫʨʪʳ-ʢʦʢʪʝʡʣʠ ʚ ʥʝʙʦʣʴʰʠʭ ʙʫʪʳʣʦʯʢʘʭ ʠ ʩʪʘʢʘʥʯʠʢʘʭ ʩ ʪʨʫʙʦʯʢʦʡ ʠʣʠ ʣʦʞʝʯʢʦʡ. 

ʁʦʛʫʨʪʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʤʝʩʴ ʩʢʚʘʰʝʥʥʦʛʦ 

ʤʦʣʦʢʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʜʦʙʘʚʢʘʤʠ, 

ʘʨʦʤʘʪʠʟʘʪʦʨʘʤʠ, ʫʩʠʣʠʪʝʣʷʤʠ ʚʢʫʩʘ ʠ ʧʨʦʯʠʤ [3, ʩ. 117], [4, ʩ. 258].  

ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʩʧʦʩʦʙʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʡʦʛʫʨʪʘ: ʨʝʟʝʨʚʫʘʨʥʳʡ ʠ 

ʪʝʨʤʦʩʪʘʪʥʳʡ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʦʩʣʝʜʥʝʛʦ ʦʪʣʠʯʘʝʪʩʷ ʩʧʦʩʦʙʦʤ ʟʘʢʚʘʰʠʚʘʥʠʷ, ʢʦʛʜʘ 

ʚ ʥʦʨʤʘʣʠʟʦʚʘʥʥʫʶ ʤʦʣʦʯʥʫʶ ʩʤʝʩʴ ʜʦʙʘʚʣʷʶʪʩʷ çʞʠʚʳʝè ʙʘʢʪʝʨʠʠ (ʧʨʦʪʦʩʠʤʙʠʦʪʠʯʝʩʢʘʷ 

ʩʤʝʩʴ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ) ʠ ʬʨʫʢʪʦʚʦ-ʷʛʦʜʥʘʷ ʟʘʢʚʘʩʢʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʬʘʩʦʚʢʘ ʠ 

ʩʢʚʘʰʠʚʘʥʠʝ ʚ ʪʝʨʤʦʩʪʘʪʝ, ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʫʧʘʢʦʚʢʝ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʡʦʛʫʨʪʦʚʳʡ ʤʦʣʦʯʥʳʡ ʟʘʚʦʜ ʨʘʙʦʪʘʝʪ ʢʨʫʛʣʦʩʫʪʦʯʥʦ 

ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 1000 ʪʦʥʥ/ʩʫʪʢʠ. ʀʟ ʤʦʣʦʢʦʚʦʟʦʚ, ʮʠʩʪʝʨʥʳ ʢʦʪʦʨʳʭ ʚʤʝʱʘʶʪ 24 

ʪʦʥʥʳ, ʤʦʣʦʢʦ ʧʝʨʝʣʠʚʘʶʪ ʧʦ ʪʨʫʙʘʤ ʚ ʤʦʣʦʯʥʳʝ ʪʘʥʢʠ. ʉʳʨʴʸ ʘʥʘʣʠʟʠʨʫʶʪ ʧʦ ʜʝʩʷʪʢʫ 

ʧʦʢʘʟʘʪʝʣʝʡ: ʞʠʨʥʦʩʪʴ, ʙʝʣʦʢ, ʢʠʩʣʦʪʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ ʠ ʧʨ. ʇʨʦʚʝʨʝʥʥʦʝ ʤʦʣʦʢʦ 

ʩʝʧʘʨʠʨʫʶʪ ʥʘ ʩʣʠʚʢʠ ʠ ʦʙʨʘʪ (ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ) ʠ ʚʥʦʩʷʪ ʚ ʦʙʨʘʪ ʩʫʭʠʝ ʠʥʛʨʝʜʠʝʥʪʳ: 

ʩʫʭʦʝ ʤʦʣʦʢʦ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʙʝʣʢʘ ʠ ʩʛʫʱʝʥʠʷ ʡʦʛʫʨʪʘ, ʘ ʪʘʢ ʞʝ ʧʠʱʝʚʳʝ 

ʜʦʙʘʚʢʠ.  

ɺ ʧʨʦʜʫʢʪ ʜʦʙʘʚʣʷʶʪ ʩʪʘʙʠʣʠʟʘʪʦʨʳ: ʧʝʢʪʠʥ ʠ ʢʨʘʭʤʘʣ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʦʚ 

ʛʦʜʥʦʩʪʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʪʜʝʣʝʥʠʝ ʩʳʚʦʨʦʪʢʠ ʦʪ ʤʘʩʩʳ. ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʛʝʣʷ 

ʠʩʧʦʣʴʟʫʶʪ ʟʘʛʫʩʪʠʪʝʣʴ ʠ ʩʪʘʙʠʣʠʟʘʪʦʨ ɽ-407 (ʢʘʨʨʘʛʠʥʘʥ), ʧʦʣʫʯʘʝʤʳʡ ʠʟ ʢʨʘʩʥʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʌʠʣʠʧʧʠʥ, ʏʠʣʠ ʠ ʧʨ. ɼʘʣʝʝ ʠʜʝʪ ʧʘʩʪʝʨʠʟʘʮʠʷ, ʦʭʣʘʞʜʝʥʠʝ, ʛʦʤʦʛʝʥʠʟʘʮʠʷ, 

ʬʘʩʦʚʢʘ, ʣʦʛʠʩʪʠʢʘ. [5, ʩ. 198], [6, ʩ. 492]. 

ʊʝʤʧʝʨʘʪʫʨʘ ʠ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʡʦʛʫʨʪʘ ʟʘʚʠʩʷʪ ʦʪ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʝʛʦ 

ʠʟʛʦʪʦʚʣʝʥʠʷ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʧʨʠʤʝʥʝʥʠʷ ʫʧʘʢʦʚʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʦʩʪʘʚʣʷʶʪ ʧʨʠ ʭʦʣʦʜʠʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0é100ʉ 3é4 ʥʝʜʝʣʠ. 

ʍʨʘʥʷʪ ʡʦʛʫʨʪʳ ʧʨʠ  ʦʙʝʩʧʝʯʝʥʠʠ ʭʦʨʦʰʝʡ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʜʫʭʘ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʭʦʣʦʜʠʣʴʥʳʭ 

ʢʘʤʝʨʘʭ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʡʦʛʫʨʪ ʙʳʣ ʨʘʩʬʘʩʦʚʘʥ ʧʨʠ 20Áʉ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʝʛʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʘʤʝʨʝ [7, ʩ. 500], [8, ʩ. 401]. 

ʃʠʜʝʨʦʤ ʥʘ ʈʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʡʦʛʫʨʪʦʚ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʘʷ 

ʢʦʨʧʦʨʘʮʠʷ PepsiCo (ʉʐɸ), ʚʣʘʜʝʶʱʘʷ ʢʦʤʧʘʥʠʝʡ çɺʠʤʤ-ɹʠʣʣʴ-ɼʘʥʥè ʩ ʙʦʣʝʝ 30 ʟʘʚʦʜʘʤʠ 

ʚ ʩʪʨʘʥʘʭ ʉʅɻ, ɸʟʠʠ ʠ ʙʨʝʥʜʘʤʠ: çʏʫʜʦè, çɹʠʦ-ʄʘʢʩè, çɼʦʤʠʢ ʚ ʜʝʨʝʚʥʝè, çʀʤʫʥʝʣʴè ʠ 

çɺʝʩʸʣʳʡ ʤʦʣʦʯʥʠʢè. ɺʝʩʦʤʫʶ ʯʘʩʪʴ ʨʳʥʢʘ ʟʘʥʠʤʘʝʪ ʬʨʘʥʮʫʟʩʢʘʷ ʢʦʤʧʘʥʠʷ Danone, 

ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʠʣʘʩʴ ʩ çʖʥʠʤʠʣʢè. Danone ʠʤʝʝʪ ʠʟʚʝʩʪʥʳʝ ʙʨʝʥʜʳ: çɸʢʪʠʚʠʘè, çɼʘʥʦʥè, 

çʇʨʦʩʪʦʢʚʘʰʠʥʦè, çɼʘʥʠʩʩʠʤʦè, çɸʢʪʠʤʝʣʴè ʠ ʜʨ. ɽʱʝ ʦʜʥʘ ʢʦʤʧʘʥʠʷ ï Ehrmann 
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ʩ ʙʨʝʥʜʘʤʠ çʕʨʤʠʛʫʨʪè, çʋʩʣʘʜʘè, çʕʢʩʪʨʘè, ʢʦʤʧʘʥʠʷ Campina, Unimilk (çʇʝʪʤʦʣè) ʠ 

ʜʨʫʛʠʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʳʥʦʢ ʢʠʩʣʦʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʈʦʩʩʠʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʩʩʠʡʩʢʠʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ. ʇʨʠ ʵʪʦʤ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ 

ʪʨʝʥʜʳ ʠ ʚʠʜʳ ʡʦʛʫʨʪʦʚ, ʦʙʦʛʘʱʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʦʙʘʚʢʘʤʠ, ʙʠʦʧʨʦʜʫʢʪʳ. ɺʥʠʤʘʥʠʝ 

ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʦʩʪʘʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʥʦ ʠ ʥʘ ʫʧʘʢʦʚʢʫ, ʚʥʝʰʥʶʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʨʝʢʣʘʤʫ, ʧʨʦʜʚʠʞʝʥʠʝ ʥʘ ʨʳʥʢʝ. ʇʦʪʨʝʙʣʝʥʠʝ ʡʦʛʫʨʪʘ ʥʘʩʝʣʝʥʠʝʤ 

ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʩʧʝʢʪʠʚʥʳ ʣʶʙʳʝ ʜʝʩʝʨʪʥʳʝ 

ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ʙʫʜʫʪ ʧʨʠʦʙʨʝʪʘʪʴ ʥʝ ʩʢʦʣʴʢʦ ʜʣʷ ʫʪʦʣʝʥʠʷ 

ʛʦʣʦʜʘ, ʘ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʜʣʷ ʫʜʦʚʦʣʴʩʪʚʠʷ. 
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ɸ.ʄ. ʐʝʚʥʠʥ
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, ʆ.ɺ. ʃʫʢʴʷʥʦʚʘ

1
  

1
ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʆʆʆ çɸʣʝʢʩʝʝʚʩʢʦʝè ʉʘʨʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠʟʫʯʘʣʦʩʴ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʧʩʘ ʷʨʦʚʦʛʦ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʦʛʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ ʩ ʨʘʟʥʦʡ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʚʥʝʢʦʨʥʝʚʳʭ 

ʧʦʜʢʦʨʤʦʢ ʢʫʣʴʪʫʨʳ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʧʨʦʚʝʣʠ ʦʮʝʥʢʫ 

ʚʦʟʜʝʡʩʪʚʠʷ ʘʛʨʦʭʠʤʠʢʘʪʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʧʩʘ ʷʨʦʚʦʛʦ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʩʣʦʩʝʤʷʥ ʨʘʧʩʘ ʷʨʦʚʦʛʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʧʩ ʷʨʦʚʦʡ, ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ, ʚʥʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ, 

ʫʨʦʞʘʡʥʦʩʪʴ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 

 

Summary. In a production environment Alekseevskoe, OOO Sarajevo district of the Ryazan 

region, we studied the regulation of the conditions of mineral nutrition of spring rape as a result of 

applying new organic fertilizer. In the study, organomineral fertilizer with different consumption 

rates was used for foliar fertilization of the crop during the growing season. Based on the results of 

the field experience, the impact of agrochemicals on the productivity of spring rapeseed and, as a 

result, on the economic efficiency of the production of spring rapeseed oilseeds was evaluated. 

Key words: spring rapeseed, organic-mineral fertilizer, foliar feeding, yield, profitability 
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ʈʘʧʩ ʷʚʣʷʝʪʩʷ ʮʝʥʥʦʡ ʤʘʩʣʠʯʥʦʡ ʢʫʣʴʪʫʨʦʡ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʠʱʝʚʳʭ, 

ʢʦʨʤʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʷʭ. ɺ ʈʦʩʩʠʠ ʚʦʟʜʝʣʳʚʘʶʪ, ʢʘʢ ʷʨʦʚʦʡ, ʪʘʢ ʠ ʦʟʠʤʳʡ ʨʘʧʩ, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ. ʇʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʨʘʧʩʘ ʚ 2019 ʛʦʜʫ, ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, 

ʩʦʩʪʘʚʠʣʠ 1 545,5 ʪʳʩ. ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʣʦʱʘʜʠ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʩʦʩʪʘʚʠʣʠ 1 354,4 ʪʳʩ. ʛʘ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 2001 ʛʦʜʦʤ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʨʘʧʩʘ ʫʚʝʣʠʯʠʣʠʩʴ ʙʦʣʝʝ ʯʝʤ ʚ 11 ʨʘʟ, ʥʘ 1 

410,9 ʪʳʩ. ʛʘ ʠʣʠ 1047,8% (ʨʠʩʫʥʦʢ 1). ʀʟ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʧʦ ʟʘʥʠʤʘʝʤʳʤ ʧʣʦʱʘʜʷʤ, 

ʨʘʧʩ ʫʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ʧʦʜʩʦʣʥʝʯʥʠʢʫ [1]. 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʨʘʧʩʘ, 2001ï2019 ʛʛ. 

 

ʈʘʧʩ ï ʚʘʞʥʳʡ ʠʩʪʦʯʥʠʢ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ. ɺ ʩʝʤʝʥʘʭ ʦʟʠʤʦʛʦ ʨʘʧʩʘ ʩʦʜʝʨʞʠʪ 

ʦʪ 45% ʜʦ 50% ʤʘʩʣʘ, ʘ ʷʨʦʚʦʛʦ ï ʜʦ 35%. ʊʘʢ ʞʝ ʚ ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ 24ï31% ʙʝʣʢʘ ʠ 6ï12% 

ʢʣʝʪʯʘʪʢʠ. ʈʘʧʩʦʚʦʝ ʤʘʩʣʦ ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ ʧʦʣʝʟʥʳʤ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʯʝʤ ʤʘʩʣʦ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʩʦʠ, ʪʘʢ ʢʘʢ ʚ ʝʛʦ ʞʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʚʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʣʠʮʝʨʠʜʦʚ ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʞʠʨʦʚʦʛʦ ʦʙʤʝʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ [2]. ɾʤʳʭ ʠ ʰʨʦʪ, ʧʦʣʫʯʘʝʤʳʝ 

ʧʦʩʣʝ ʧʝʨʝʨʘʙʦʪʢʠ ʤʘʩʣʦʩʝʤʷʥ, ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤʠ ʢʦʨʤʦʚʳʤʠ ʜʦʙʘʚʢʘʤʠ. 

ʅʝʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʨʝʩʪʦʮʚʝʪʥʳʭ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʩʚʷʟʘʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚ ʨʝʛʠʦʥʘʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʘʥʥʳʭ ʢʫʣʴʪʫʨ [3]. ʇʦʵʪʦʤʫ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʧʩʘ ʷʨʦʚʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʩʚʷʟʠ, ʚ ʩʚʷʟʠ ʯʝʤ ʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʪʝʤʘʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʘʧʩ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʡ, ʧʨʦʥʠʢʘʶʱʠʡ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 2 ʤ ʩʪʝʨʞʥʝʚʦʡ ʢʦʨʝʥʴ, 

ʦʜʥʘʢʦ ʦʥ ʩʣʘʙʦ ʨʘʟʚʝʪʚʣʝʥ ʠ ʫ ʨʘʩʪʝʥʠʡ ʨʘʧʩʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʠʟʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʚʘʠʚʘʪʴ 

ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʧʦʯʚʳ ʠ ʫʜʦʙʨʝʥʠʡ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʫʨʦʞʘʡʥʦʩʪʴ 

ʨʘʧʩʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ʇʦʵʪʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʥʦ 

ʠ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʢʘʯʝʩʪʚʦ ʤʘʩʣʘ [15]. 

ʇʦʣʝʚʦʡ ʦʧʳʪ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ 

ʗʥʪʘʨʠ ʩʫʧʝʨ, ʤʘʨʢʠ: ɸʉ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʙʳʣ ʟʘʣʦʞʝʥ ʚ 2019 ʛʦʜʫ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʆʆʆ çɸʣʝʢʩʝʝʚʩʢʦʝè ʉʘʨʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘ ʯʝʨʥʦʟʝʤʝ ʚʳʱʝʣʦʯʥʦʤ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʤ. 
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ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2019 ʛʦʜʘ ʦʪʣʠʯʘʣʠʩʴ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ, 

ʢʘʢ ʚ ʪʝʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʤʝʩʷʮʝʚ, ʪʘʢ ʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ. 

ʋʜʦʙʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʨʘʧʩʘ ʷʨʦʚʦʛʦ ʚ ʬʘʟʫ 2ï4 

ʣʠʩʪʴʝʚ (24 ʤʘʷ 2019 ʛʦʜʘ) ʠ ʚ ʬʘʟʫ ʥʘʯʘʣʦ ʙʫʪʦʥʠʟʘʮʠʠ (18 ʠʶʣʷ 2019 ʛʦʜʘ). 

ɺ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ ʚʭʦʜʷʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ (ʛʣʠʮʠʥ 50 ʛ/ʣ, ʛʣʶʪʘʤʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ 50 ʛ/ʣ) ʠ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʦʙʱʠʡ ʘʟʦʪ (N), ʚ ʪʦʤ ʯʠʩʣʝ ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ (NO3) 

ʥʝ ʤʝʥʝʝ 11 ʛ/ʣ, ʩʝʨʘ (S) ʥʝ ʤʝʥʝʝ 109 ʛ/ʣ). ʂʠʩʣʦʪʥʦʩʪʴ ʫʜʦʙʨʝʥʠʷ ʨʅ ʩʦʩʪʘʚʠʣʘ 6,0ï7,0.  

ʆʧʳʪ ʟʘʣʦʞʝʥ ʤʝʪʦʜʦʤ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʧʦʚʪʦʨʝʥʠʡ ʚ 4-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ 

ʩ ʧʣʦʱʘʜʴʶ ʦʧʳʪʥʦʡ ʜʝʣʷʥʢʠ 150 ʤĮ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʨʘʧʩʘ ʷʨʦʚʦʛʦ ʚ ʦʧʳʪʝ ʙʳʣʘ ʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘ. 

ʉʭʝʤʘ ʦʧʳʪʘ: 

1) ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʷ); 

2) ʥ̫ʪʘʨʠ ʩʫʧʝʨ ʤʘʨʢʘ: ɸʉ, 3,0 ʣ/ʛʘ;  

3) ʥ̫ʪʘʨʠ ʩʫʧʝʨ ʤʘʨʢʘ: ɸʉ, 4,5 ʣ/ʛʘ; 

4) ʥ̫ʪʘʨʠ ʩʫʧʝʨ ʤʘʨʢʘ: ɸʉ, 6,0 ʣ/ʛʘ. 

ɸʛʨʦʪʝʭʥʠʢʘ ʚ ʦʧʳʪʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʘʧʩʘ ʷʨʦʚʦʛʦ 

ʚ ʜʘʥʥʦʡ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ ʩ ʫʯʝʪʦʤ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ 2019 ʛʦʜʘ. 

ʆʮʝʥʢʘ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʫʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʠ ʠʭ  

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʘʛʨʦʥʦʤʠʠ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛʨʦʢʫʣʴʪʫʨ. ʉʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʧʨʠ ʤʦʨʬʦ ï ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ.  

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʨʘʩʪʝʥʠʡ ʨʘʧʩʘ ʷʨʦʚʦʛʦ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʗʥʪʘʨʠ ʩʫʧʝʨ, ʤʘʨʢʠ ɸʉ ʚ ʬʘʟʫ 2ï4 ʣʠʩʪʴʝʚ ʠ ʬʘʟʫ ʥʘʯʘʣʘ 

ʙʫʪʦʥʠʟʘʮʠʠ ʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ 

ʘʛʨʦʢʫʣʴʪʫʨʳ. 

 

ʊʘʙʣʠʮʘ 1 ï ʕʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʚ ʦʧʳʪʝ 
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1. ʂʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʷ) 110 90,3 1,30 4,73 11,4 4,17 

2. ʗʥʪʘʨʠ ʩʫʧʝʨ, ʤʘʨʢʘ: ɸʉ, 3,0 ʣ/ʛʘ 130 92,0 1,53 5,10 12,0 4,54 

3. ʗʥʪʘʨʠ ʩʫʧʝʨ, ʤʘʨʢʘ: ɸʉ, 4,5 ʣ/ʛʘ 153 100,4 1,60 8,98 12,4 4,66 

4. ʗʥʪʘʨʠ ʩʫʧʝʨ, ʤʘʨʢʘ: ɸʉ, 6,0 ʣ/ʛʘ 160 97,1 1,61 10,0 13,2 4,79 

 

ʊʘʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʛʨʦʭʠʤʠʢʘʪʘ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʚʝʪʚʣʝʥʠʷ ʩʪʝʙʣʷ ʥʘ 17,7ï

23,8% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʂʦʣʠʯʝʩʪʚʦ ʩʪʨʫʯʢʦʚ ʥʘ ʨʘʩʪʝʥʠʷʭ ʨʘʧʩʘ ʷʨʦʚʦʛʦ 

ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ ʫʜʦʙʨʝʥʠʷ 6,0 ʣ/ʛʘ ʫʚʝʣʠʯʠʣʦʩʴ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ. 

ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʤʝʥʴʰʠʤʠ ʜʦʟʘʤʠ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʪʘʢ ʞʝ ʙʳʣ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʥʝʢʦʨʥʝʚʳʤʠ ʧʦʜʢʦʨʤʢʘʤʠ ʨʘʧʩʘ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ 

ʗʥʪʘʨʠ ʩʫʧʝʨ ʤʘʨʢʘ: ɸʉ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʙʦʣʴʰʝ ʢʨʫʧʥʳʭ ʠ ʚʳʧʦʣʥʝʥʥʳʭ ʩʝʤʷʥ.  

ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʟʝʨʝʥ ʚ ʩʪʨʫʯʢʘʭ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ 

ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʘ 4,17 ʛʨʘʤʤʘ, ʘ ʥʘ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʙʳʣ ʦʪ 4,54 ʛʨʘʤʤʘ ʜʦ 4,79 ʛʨʘʤʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʘ, ʧʨʝʚʳʩʠʚ 

ʢʦʥʪʨʦʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 8,8ï14,9%. 
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ʋʨʦʞʘʡ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʤʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʚʩʝʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʋʨʦʞʘʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨ. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʗʥʪʘʨʠ ʉʫʧʝʨ 

ʤʘʨʢʘ: ɸʉ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ çɸʣʝʢʩʝʝʚʩʢʦʝè ʉʘʨʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 

2, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ, ʢʘʢ 

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʛʦ ʨʘʧʩʘ, ʪʘʢ ʠ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ.  

 

ʊʘʙʣʠʮʘ 2 ï ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ 

ʗʥʪʘʨʠ ʩʫʧʝʨ ʤʘʨʢʘ: ɸʉ  

ɺʘʨʠʘʥʪʳ ʋʨʦʞʘʡʥ

ʦʩʪʴ, 

ʮ/ʛʘ 

ʉʪʦʠʤʦʩ

ʪʴ 

ʚʘʣʦʚʦʡ 

ʧʨʦʜʫʢʮ

ʠʠ ʩ 1 ʛʘ, 

ʨʫʙ. 

ʇʨʦʠʟʚʦ

ʜʩʪʚʝʥʥ

ʳʝ 

ʟʘʪʨʘʪʳ 

ʥʘ 1 ʛʘ, 

ʨʫʙ. 

ʋʩʣʦʚʥʦ

ʯʠʩʪʳʡ 

ʜʦʭʦʜ, 

ʨʫʙ. 

ʋʨʦʚʝʥʴ 

ʨʝʥʪʘʙʝʣ

ʴʥʦʩʪʠ, 

% 

1. ʂʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʷ) 16,2 32479,4 16735 15744,4 94,1 

2. ʗʥʪʘʨʠ ʩʫʧʝʨ, ʤʘʨʢʘ: ɸʉ, 3,0 ʣ/ʛʘ 17,4 34885,3 17581 17304,3 98,4 

3. ʗʥʪʘʨʠ ʩʫʧʝʨ, ʤʘʨʢʘ: ɸʉ, 4,5 ʣ/ʛʘ 18,8 37692,1 18004 19688,1 109,4 

4. ʗʥʪʘʨʠ ʩʫʧʝʨ, ʤʘʨʢʘ: ɸʉ, 6,0 ʣ/ʛʘ 19,4 38895,1 18427 20468,1 111,1 

ʅʉʈ05 1,6     

 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 2, ʥʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʨʘʧʩʘ ʷʨʦʚʦʛʦ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʧʦʟʚʦʣʠʣʠ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 1,2 ï 3,2 ʮ/ʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤʳ ʨʘʩʭʦʜʘ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʝʥʥʘʷ 

ʧʨʠʙʘʚʢʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʘ 4,5 ʣ/ʛʘ ʠ 6,0 ʣ/ʛʘ, ʪʘʢ ʢʘʢ 

ʅʉʈ05 = 1,6 ʮ/ʛʘ. 

ʎʝʥʘ ʨʝʘʣʠʟʘʮʠʠ ʨʘʧʩʘ ʷʨʦʚʦʛʦ ʚ ʭʦʟʷʡʩʪʚʝ ʚ 2019 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 20049 ʨʫʙʣʝʡ 

ʟʘ ʪʦʥʥʫ, ʫʯʠʪʳʚʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʷʨʦʚʦʛʦ ʨʘʧʩʘ ʥʘ 1 ʛʘ, 

ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʗʥʪʘʨʠ ʩʫʧʝʨ, ʤʘʨʢʘ: ɸʉ ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 4,5 

ʣ/ʛʘ ʠ 6,0 ʣ/ʛʘ ʦʙʝʩʧʝʯʠʣʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 15,3% ʠ 

17,0% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʆʆʆ 

çɸʣʝʢʩʝʝʚʩʢʦʝè ʉʘʨʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʗʥʪʘʨʠ ʉʫʧʝʨ ʤʘʨʢʘ: ɸʉ ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 6 

ʣ/ʛʘ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʨʘʧʩʘ ʷʨʦʚʦʛʦ, ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 

ʤʘʩʣʦʩʝʤʷʥ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʧʩʘ 

ʷʨʦʚʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ɺʆɼʆʇʆʊʈɽɹʃɽʅʀɽ ʂʃɽɺɽʈɸ ʃʋɻʆɺʆɻʆ ʉʆʈʊɸ ʗʅʊɸʈʅʓʁ ɺ ʋʉʃʆɺʀʗʍ 

ʈɸɿʃʀʏʅʆʁ ʇʆʏɺɽʅʅʆʁ ɺʃɸɻʆʆɹɽʉʇɽʏɽʅʅʆʉʊʀ 

 

ʖ.ɺ. ɸʣʝʭʠʥʘ
1
, ɼ.ɸ. ɼʨʦʟʜ

1 

ʋʆ çɹʝʣʦʨʫʩʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷè,  

ʛ. ɻʦʨʢʠ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ʩʦʨʪʘ 

ʗʥʪʘʨʥʳʡ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʦʨʦʰʝʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʩʫʤʤʘʨʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥ, ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʫʚʣʘʞʥʝʥʠʷ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʙʫʜʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʦʰʝʥʠʝ, ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ, ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ. 

 

Summary. The article analyzes the total water consumption of the meadow clover. The influence 

of irrigation on the total water consumption is analyzed. It has been established that the optimal 

variant of meadow clover moistening, on which it will form the largest volume of dry matter. 

Key words: irrigation, meadow clover, water consumption, dry matter yield. 

 

ʂʣʝʚʝʨ ʣʫʛʦʚʦʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ 

ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ. ʊʦʣʴʢʦ ʚ ʦʜʥʦʡ ʄʦʛʠʣʝʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʩʝʚʘʤʠ ʢʣʝʚʝʨʦʚ ʟʘʥʷʪʦ 

64,84% ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʦʪʚʝʜʝʥʥʳʭ 

ʧʦʜ ʤʥʦʛʦʣʝʪʥʠʝ ʙʦʙʦʚʳʝ ʪʨʘʚʳ [1].  

ʂʘʢ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʢʫʣʴʪʫʨʘ, ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ ʧʨʝʜʲʷʚʣʷʝʪ ʩʚʦʠ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʝʧʣʦʚʦʡ ʠ ʩʚʝʪʦʚʦʡ ʵʥʝʨʛʠʝʡ, ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʦʡ ʠ ʟʘʧʘʩʘʤ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʥʝʡ. ʈʝʛʫʣʠʨʦʚʘʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʪʝʧʣʘ ʠ ʩʚʝʪʘ ʢ ʧʦʩʝʚʘʤ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʘ ʚʦʪ ʠʟʤʝʥʷʪʴ ʩʪʝʧʝʥʴ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʤʦʞʥʦ 

ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʟʝʤʝʣʴ. 

ʇʦʩʪʫʧʣʝʥʠʝ ʚʣʘʛʠ ʚ ʧʦʯʚʫ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʤ, ʪʘʢ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ 

ʷʚʣʷʝʪʩʷ ʧʨʠʭʦʜʥʦʡ ʯʘʩʪʴʶ ʫʨʘʚʥʝʥʠʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ. ʈʘʩʭʦʜʥʦʡ ʯʘʩʪʴʶ ʜʘʥʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʠʟʣʠʰʥʠʭ 

ʜʣʷ ʧʦʯʚʳ ʚʦʜ. ɿʥʘʥʠʝ ʚʩʝʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʟʠʪʴ ʠʟ ʫʨʘʚʥʝʥʠʷ 

ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʯʠʩʣʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʩʨʝʜʥʝʨʘʥʥʝʛʦ ʩʦʨʪʘ ʗʥʪʘʨʥʳʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ. ɼʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʷʣʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʯʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʯʝʪ ʦʙʲʝʤʘ ʚʳʧʘʚʰʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 

ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ.  

ʂʣʝʚʝʨ ʣʫʛʦʚʦʡ ʚ 2016ï2017 ʛʛ. ʚʦʟʜʝʣʳʚʘʣʩʷ ʥʘ ʜʝʨʥʦʚʦ-ʧʘʣʝʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ 

ʦʙʳʯʥʳʭ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘ ʣʝʩʩʦʚʠʜʥʦʤ ʩʫʛʣʠʥʢʝ, 

ʧʦʜʩʪʠʣʘʝʤʳʭ ʤʦʨʝʥʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʩ ʛʣʫʙʠʥʳ ʙʦʣʝʝ 1 ʤʝʪʨʘ. ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦʯʚʳ ʠʤʝʣʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: ʦʙʤʝʥʥʳʡ ʬʦʩʬʦʨ 203,0 ʤʛ/ʢʛ, ʧʦʜʚʠʞʥʳʡ ʢʘʣʠʡ 251,0 

ʤʛ/ʛʘ, ʨʅ = 5,78. ɺʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ ʜʣʷ ʨʘʩʯʝʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ 0ï30 ʩʤ 

ʩʦʩʪʘʚʠʣʠ: ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʧʦʯʚʳ 1,39 ʛ/ʩʤ3, ʥʘʠʤʝʥʴʰʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ ï 23,76 % [2, 3]. 

ʇʦʩʝʚ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 8 ʢʛ/ʛʘ, ʠʟ ʨʘʩʯʝʪʘ 100% 

ʧʦʩʝʚʥʦʡ ʛʦʜʥʦʩʪʠ. ɻʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ 1,5 ʩʤ, ʰʠʨʠʥʘ ʤʝʞʜʫʨʷʜʠʡ 15 ʩʤ [4]. 

ʆʧʳʪ ʟʘʣʦʞʝʥ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 
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1) ,ʝʟ ʦʨʦʰʝʥʠʷ; 

2) ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 0,8 ʅɺ; 

3) ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 0,7 ʅɺ. 

ʆʧʪʠʤʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʟʘ ʩʯʝʪ ʦʨʦʰʝʥʠʷ ʤʝʪʦʜʦʤ 

ʜʦʞʜʝʚʘʥʠʷ ʙʘʨʘʙʘʥʥʦ-ʰʣʘʥʛʦʚʦʡ ʜʦʞʜʝʚʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʦʡ Bauer Rainstar T-61 ʇʦʣʠʚʥʳʝ 

ʥʦʨʤʳ ʧʨʠʥʷʪʳ ʨʘʚʥʳʤʠ 20 ʤʤ ʠ 30 ʤʤ ʜʣʷ ʬʦʥʦʚ 0,8ʅɺ ʠ 0,7ʅɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [5].  

ɺ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚʳʧʘʣʦ ʦʪ 451,2 ʤʤ ʚ 2016 ʛʦʜʫ, ʜʦ 508,3 ʤʤ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ 2017 ʛʦʜʫ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 120% ʠ 131% ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚʳʧʘʚʰʠʡ ʦʙʲʝʤ ʦʩʘʜʢʦʚ ʧʦʩʪʫʧʘʣ ʚ ʧʦʯʚʫ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ, ʥʘʧʨʠʤʝʨ, ʚ 2016 ʛʦʜʫ ʥʘʙʣʶʜʘʣʦʩʴ 4 ʝʜʠʥʠʯʥʳʭ ʟʘʩʫʰʣʠʚʳʭ ʧʝʨʠʦʜʘ 

(ɽɿʇ), ʢʦʛʜʘ ʦʩʘʜʢʦʚ ʠʣʠ ʚʦʦʙʱʝ ʥʝ ʙʳʣʦ ʠʣʠ ʠʭ ʩʨʝʜʥʝʩʫʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʧʨʝʚʳʰʘʣʦ 5 

ʤʤ/ʩʫʪ, ʘ ʠʭ ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ 61 ʜʥʷ. ʅʘ ʚʪʦʨʦʤ ʛʦʜʫ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʪʤʝʯʝʥʦ 5 ɽɿʇ, ʩ ʩʫʤʤʘʨʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚ 72 ʜʥʷ. ʉʪʦʣʴ ʜʣʠʪʝʣʴʥʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʩʫʰʣʠʚʳʭ ʧʝʨʠʦʜʦʚ ʧʨʠʚʦʜʠʣʦ ʢ ʠʩʪʦʱʝʥʠʶ ʧʦʯʚʝʥʥʳʭ ʚʣʘʛʦʟʘʧʘʩʦʚ, 

ʢʦʪʦʨʳʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʟʘ ʩʯʝʪ ʦʨʦʰʝʥʠʷ (ʪʘʙʣʠʮʘ 1.) 

 

ʊʘʙʣʠʮʘ 1 ï ɼʘʪʳ ʧʦʣʠʚʦʚ ʠ ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ ʚ 2016ï2017 ʛʛ. 

ɺʘʨʠʘʥʪ ɼʘʪʘ ʇʦʣʠʚʥʘʷ ʥʦʨʤʘ, ʤ
3
/ʛʘ ʆʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ, ʤ

3
/ʛʘ 

0,8ʅɺ 

12.07.2016 200 

800 
11.08.2016 200 

24.08.2016 200 

14.09.2016 200 

0,7ʅɺ 

12.07.2016 300 

900 11.08.2016 300 

31.08.2016 300 

0,8ʅɺ 

08.06.2017 200 

1000 

23.06.2017 200 

12.07.2017 200 

27.07.2017 200 

18.08.2017 200 

0,7ʅɺ 

08.06.2017 300 

1100 
20.06.2017 300 

12.07.2017 200 

17.08.2017 300 

 

ɺ 2016 ʛʦʜʫ ʥʘ ʚʘʨʠʘʥʪʘʭ 0,8 ʅɺ ʠ 0,7 ʅɺ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 4 ʠ 3 ʧʦʣʠʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʩʝʛʦ, ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʨʘʩʯʝʪʥʳʡ ʩʣʦʡ ʧʦʯʚʳ ʚʘʨʠʘʥʪʘ 0,8 ʅɺ ʧʦʩʪʫʧʠʣʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 800 ʤ3/ʛʘ ʚʦʜʳ, ʯʪʦ ʫʩʪʫʧʘʣʦ 100 ʤ3/ʛʘ ʚʘʨʠʘʥʪʫ 0,7 ʅɺ. ʄʠʥʠʤʘʣʴʥʳʡ 

ʤʝʞʧʦʣʠʚʥʦʡ ʠʥʪʝʨʚʘʣ ʩʦʩʪʘʚʣʷʣ 14ï21 ʜʥʝʡ, ʜʣʷ ʚʘʨʠʘʥʪʦʚ 0,8ʅɺ ʠ 0,7 ʅɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

[4]. 

ɺʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ ʚ 2017 ʛʦʜʫ, ʩʦʟʜʘʣʘ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 4 ʠ 5 

ʧʦʣʠʚʦʚ ʥʘ ʚʘʨʠʘʥʪʘʭ 0,7ʅɺ ʠ 0,8ʅɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʩʝʛʦ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, 

ʦʨʦʩʠʪʝʣʴʥʘʷ ʥʦʨʤʘ ʥʘ ʚʘʨʠʘʥʪʘʭ 0,8ʅɺ ʠ 0,7ʅɺ ʜʦʩʪʠʛʘʣʘ 1000 ʠ 1100 ʤ3/ʛʘ ʧʦʣʠʚʥʦʡ 
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ʚʦʜʳ, ʘ ʤʠʥʠʤʘʣʴʥʳʡ ʤʝʞʧʦʣʠʚʥʦʡ ʠʥʪʝʨʚʘʣ ʢʦʣʝʙʘʣʩʷ ʦʪ 16 ʩʫʪʦʢ ʥʘ ʚʘʨʠʘʥʪʝ 0,8ʅɺ ʜʦ 13 

ʩʫʪʦʢ ʥʘ ʚʪʦʨʦʤ ʦʨʦʰʘʝʤʦʤ ʚʘʨʠʘʥʪʝ [6].  

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʚʣʘʛʘ, ʧʦʩʪʫʧʠʚʰʘʷ ʚ ʧʦʯʚʫ ʧʦʤʠʤʦ ʚʣʠʷʥʠʷ ʥʘ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ 

ʨʝʞʠʤ ʧʦʯʚʳ ʠ ʧʦʩʝʚʳ ʢʣʝʚʝʨʦʚ, ʦʢʘʟʘʣʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ʠʭ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ. 

ʊʘʢ ʚ 2016 ʛʦʜʫ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʩʨʝʜʥʝʨʘʥʥʝʛʦ ʩʦʨʪʘ ʗʥʪʘʨʥʦʛʦ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 278 ʤʤ 

ʦʪʤʝʯʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʦ 304ï327 ʤʤ ʥʘ ʚʘʨʠʘʥʪʘʭ 

0,8ʅɺ ʠ 0,7ʅɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ, ʘʫʪʩʘʡʜʝʨʦʤ ʧʦ ʚʝʣʠʯʠʥʝ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʦʢʘʟʘʣʩʷ ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʦ ʩʦʩʪʘʚʣʷʣʦ 319 ʤʤ. 

ɺ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʩʫʤʤʘʨʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 339 ʤʤ ʚ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʘʨʠʘʥʪʘ 0,8ʅɺ ʜʦ 372 ʤʤ ʦʪʤʝʯʝʥʥʳʭ ʥʘ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʩ ʦʨʦʰʝʥʠʝʤ.  

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʝ 

ʦ ʚʝʣʠʯʠʥʘʭ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʳ 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʤʠʤʦ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʤ ʨʝʞʠʤʦʤ ʧʦʯʚʳ, ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠ 

ʫʯʝʪ ʫʨʦʞʘʡʥʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ ʠʟ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ 

(ʪʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2ï ʋʨʦʞʘʡʥʦʩʪʴ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ ʚ 2016ï2017 ʛʛ. 

ɺʘʨʠʘʥʪ 

2016 2017 

ɿ
ʘ
 
ʩ
ʝ
ʟ
ʦ
ʥ

 

ʇʨʠʙʘʚʢʘ 

ɿ
ʘ
 
ʩ
ʝ
ʟ
ʦ
ʥ

 ʇʨʠʙʘʚʢʘ 

Ñ ʢ ʢʦʥʪʨʦʶ 0,7ʅɺ ʢ 

0,8ʅɺ 

Ñ ʢ 

ʢʦʥʪʨʦʶ 

0,7ʅɺ ʢ 

0,8ʅɺ 

ʂʦʥʪʨʦʣʴ 3,78 - - 12,98 - - 

0,8ʅɺ 4,03 0,25 - 16,47 3,49 - 

0,7ʅɺ 6,57 2,79 2,54 19,03 6,05 2,56 

ʅʉʈ05 0,13   0,38   

 

ɸʥʘʣʠʟʠʨʫʷ ʩʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʚʳʩʰʠʭ ʟʥʘʯʝʥʠʡ ʤʦʞʥʦ 

ʜʦʩʪʠʯʴ ʧʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʧʦʯʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 70ï100% ʦʪ ʚʝʣʠʯʠʥʳ 

ʥʘʠʤʝʥʴʰʝʡ ʚʣʘʛʦʝʤʢʦʩʪʠ. ʉʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʜʘʥʥʦʤ ʬʦʥʝ ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 

6,57ï19,03 ʪ/ʛʘ, ʘ ʧʨʠʙʘʚʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʪʦʨʦʛʦ ʦʨʦʰʘʝʤʦʛʦ ʬʦʥʘ ʩʦʩʪʘʚʠʣʘ 2,54ï2,56 ʪ/ʛʘ 

ʚ 2016ï2017 ʛʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʂʣʝʚʝʨ ʚʦʟʜʝʣʳʚʘʝʤʳʡ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚʣʘʛʠ ʚ ʧʦʯʚʫ ʠʤʝʣ 

ʥʘʠʤʝʥʴʰʠʡ ʩʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (ʦʪ 3,78 ʪ/ʛʘ ʚ 2016 ʛʦʜʫ ʜʦ 12,98 ʪ/ʛʘ ʚ 2017 ʛʦʜʫ) ʠ ʵʪʦ 

ʦʙʲʷʩʥʷʣʦʩʴ ʪʝʤ, ʯʪʦ ʯʘʩʪʴ ʧʦʪʨʝʙʣʷʝʤʳʭ ʢʣʝʚʝʨʦʤ ʣʫʛʦʚʳʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʪʨʘʪʠʣʘʩʴ 

ʥʘ ʧʦʠʩʢ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʚ ʥʠʞʝʣʝʞʘʱʠʭ ʩʣʦʷʭ ʧʦʯʚʳ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʇʈʆɹʃɽʄʓ ɼɽɻʈɸɼɸʎʀʀ ɿɽʄɽʃʔ ʀ ɺʆɼʅʓʍ ʈɽʉʋʈʉʆɺ ɺ ʀʆʈɼɸʅʀʀ 

 

ɸ.ʄ. ɸʣʴ-ɼʘʨʘʙʩʝ
1
, ɽ.ɺ. ʄʘʨʢʦʚʘ

1
, ʀ.ʕ. ɼʘʙʘʙʥʝ

1
  

1
ʌɻɹʆʋ ɺʆ ʋʣɻʊʋ ʆʉʇ ʀɸʊʋ, ʛ. ʋʣʴʷʥʦʚʩʢ 

ɸʥʥʦʪʘʮʠʷ. ʆʧʫʩʪʳʥʠʚʘʥʠʝ ð ʵʪʦ ʫʪʨʘʪʘ ʩʣʦʞʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ / ʠʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʧʘʩʪʙʠʱ ʠʣʠ ʣʝʩʥʳʭ ʫʛʦʜʠʡ. ʇʨʠʯʠʥʳ ʪʘʢʦʡ 

ʧʦʪʝʨʠ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʥʝʫʩʪʦʡʯʠʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. 

ɿʘʩʫʰʣʠʚʳʝ ʠ ʧʦʣʫʟʘʩʫʰʣʠʚʳʝ ʟʝʤʣʠ ʀʦʨʜʘʥʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʚʤʝʰʘʪʝʣʴʩʪʚʫ ʯʝʣʦʚʝʢʘ, 

ʢʦʪʦʨʦʝ ʧʨʠʚʝʣʦ ʢ ʩʝʨʴʝʟʥʦʤʫ ʠʩʪʦʱʝʥʠʶ ʝʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʢ ʨʘʟʣʠʯʥʳʤ ʬʦʨʤʘʤ 

ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʠʟ-ʟʘ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʛʨʘʜʘʮʠʷ, ʵʢʦʩʠʩʪʝʤʘ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ.  

 

Summary. Deforestation is the loss of crops and / or crops, land, or forest products. Often the main 

reason behind this is climate change and a lack of information about human activities. The arid and 

arid lands of Jordan are believed to have influenced human activities, resulting in the 

interdependence of various aspects of the relationship, which had a profound effect on its resources 

and on different types of lands. Well and financially. 

Key words: degradation, ecosystem, land use, ecological conditions, agricultural. 

 

ʂʨʦʤʝ ʪʦʛʦ, ʜʝʛʨʘʜʘʮʠʷ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ, ʝʩʣʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʥʝ ʙʫʜʝʪ 

ʪʱʘʪʝʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ. ʇʦʯʪʠ ʥʘ 90% ʪʝʨʨʠʪʦʨʠʠ ʀʦʨʜʘʥʠʠ 

ʚʳʧʘʜʘʝʪ ʤʝʥʝʝ 200 ʤʤ ʦʩʘʜʢʦʚ ʚ ʛʦʜ. ʕʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʧʣʦʭʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʦʯʚ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʫʷʟʚʠʤʦʩʪʠ ʢ ʯʨʝʟʤʝʨʥʦʡ ʵʨʦʟʠʠ ʧʦʩʣʝ ʤʝʣʢʦʚʦʜʥʳʭ ʣʠʚʥʝʡ. ʊʘʢʘʷ 
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ʭʨʫʧʢʘʷ ʵʢʦʩʠʩʪʝʤʘ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʫʩʪʦʡʯʠʚʳʭ ʤʦʜʝʣʷʭ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʩʢʫʜʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʠ ʦʩʪʘʚʰʠʭʩʷ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʪʘʚʰʠʭʩʷ 

10% ʟʝʤʝʣʴʥʦʡ ʧʣʦʱʘʜʠ, ʠ ʢʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʘ ʵʪʠ 

ʟʝʤʣʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʡ [1]. 

ʊʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʠ ʤʝʪʦʜʳ ʚʳʧʘʩʘ ʩʢʦʪʘ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʤʝʪʦʜʳ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʨʦʰʝʥʠʷ, ʤʘʨʛʠʥʘʣʠʟʘʮʠʷ ʟʝʤʝʣʴ, ʧʣʦʭʠʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʣʘʙʳʝ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚʦ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʠ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʩʥʦʚʝ. ʇʘʩʪʙʠʱʥʳʝ ʫʛʦʜʴʷ ʫʭʫʜʰʘʶʪʩʷ ʫʩʢʦʨʝʥʥʳʤʠ ʪʝʤʧʘʤʠ ʠʟ-ʟʘ ʧʦʚʩʝʤʝʩʪʥʦʛʦ 

ʯʨʝʟʤʝʨʥʦʛʦ ʚʳʧʘʩʘ ʩʢʦʪʘ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʩʪʘʜʘ, ʩʙʦʨʘ ʜʨʦʚ, 

ʥʝʧʦʜʭʦʜʷʱʠʭ ʤʝʪʦʜʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʧʦʩʪʦʷʥʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʟʘʩʫʭ, ʢʦʪʦʨʳʝ 

ʫʭʫʜʰʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ [2]. 

ʆʙʨʘʙʦʪʢʘ ʤʘʣʦʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʚʩʧʘʰʢʘ 

ʩʢʣʦʥʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʷʞʝʣʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʫʩʢʦʨʠʣʠ ʵʨʦʟʠʶ ʧʦʯʚʳ ʠ 

ʩʥʠʟʠʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʤʝʣʴ. ʋʨʙʘʥʠʟʘʮʠʷ ʪʘʢʞʝ ʥʝʫʢʣʦʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʚ ʨʘʡʦʥʘʭ ʚʳʩʦʢʦʛʦʨʴʷ ʀʦʨʜʘʥʠʠ 

ʩ ʧʦʚʳʰʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ, ʩʦʢʨʘʱʘʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʣʦʱʘʜʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʧʰʝʥʠʮʘ ʠ ʷʯʤʝʥʴ. 

ʀʦʨʜʘʥʠʷ ʩʪʨʘʜʘʝʪ ʦʪ ʥʝʭʚʘʪʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʘʷ ʫʩʫʛʫʙʣʷʝʪʩʷ ʧʣʦʭʠʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ. ʇʝʨʝʢʘʯʢʘ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ 

ʜʣʷ ʦʨʦʰʝʥʠʷ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʥʫʞʜ ʧʨʝʚʳʰʘʣʘ ʠʭ ʙʝʟʦʧʘʩʥʳʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʠʩʪʦʯʥʠʢʠ. ʅʝ ʙʳʣʦ ʧʨʝʜʧʨʠʥʷʪʦ ʥʠʢʘʢʠʭ ʩʝʨʴʝʟʥʳʭ ʧʦʧʳʪʦʢ ʫʣʫʯʰʠʪʴ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʧʦʧʦʣʥʝʥʠʝ ʵʪʠʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʤʝʪʦʜʳ ʩʙʦʨʘ ʚʦʜʳ ʠʣʠ ʧʨʠʥʷʪʴ 

ʤʝʨʳ ʧʦ ʩʙʝʨʝʞʝʥʠʶ ʚʦʜʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʨʦʰʝʥʠʠ. ʊʝʢʫʱʠʡ ʩʧʨʦʩ ʥʘ ʛʦʨʦʜʩʢʫʶ, 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʚʦʜʫ ʚ ʀʦʨʜʘʥʠʠ ʧʨʝʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʠ ʧʨʦʙʣʝʤʘ ʝʱʝ ʙʦʣʴʰʝ ʫʩʫʛʫʙʣʷʝʪʩʷ ʚ ʟʘʩʫʰʣʠʚʳʝ ʟʠʤʳ, ʢʘʢ ʵʪʦ ʙʳʣʦ 

ʚ ʩʝʟʦʥʝ 1998/99. 

ʆʨʦʰʝʥʠʝ ʩʜʝʣʘʣʦ ʚʦʟʤʦʞʥʳʤ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ, ʥʦ 

ʜʦʣʛʦʩʨʦʯʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʥʘ ʟʘʩʦʣʝʥʠʝ 

ʧʦʯʚʳ ʫʜʝʣʷʣʦʩʴ ʣʠʰʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʥʠʤʘʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʧʣʦʭʦʡ 

ʦʯʠʩʪʢʦʡ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ. ʊʝʢʫʱʝʝ ʠ ʙʫʜʫʱʝʝ ʫʭʫʜʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʦʢʘʞʝʪ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʝʛʨʘʜʘʮʠʶ ʟʝʤʝʣʴ [3]. 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʥʝʛʘʪʠʚʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʧʫʩʪʳʥʠʚʘʥʠʶ ʠ 

ʫʩʠʣʠʷʤ ʧʦ ʙʦʨʴʙʝ ʩ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʙʝʜʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʦʯʥʳʡ ʢʨʫʛ, 

ʩʚʷʟʳʚʘʶʱʠʡ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʫʭʫʜʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʞʠʟʥʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʟʝʤʝʣʴʥʳʝ ʠ ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ, ʧʦʩʢʦʣʴʢʫ ʣʶʜʷʤ ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ ʙʦʣʴʰʝ ʧʦʩʷʛʘʪʴ ʥʘ ʭʨʫʧʢʠʝ ʧʦʯʚʳ, ʨʝʜʢʫʶ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʱʝʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠ ʧʦʣʠʪʠʢʘ ʜʦʣʞʥʳ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩʝʨʴʝʟʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʝʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʧʘʩʪʙʠʱʥʳʭ ʠ ʣʝʩʥʳʭ ʟʝʤʝʣʴ, ʘ ʪʘʢʞʝ ʥʘʮʝʣʝʥʳ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʟʝʤʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʩʦʦʙʱʝʩʪʚ, ʧʦʪʨʝʙʫʶʪ ʧʦʜʜʝʨʞʢʠ. 

ʇʦʪʨʝʙʫʝʪʩʷ ʬʠʥʘʥʩʦʚʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʦʚ ʩʙʦʨʘ ʚʦʜʳ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʤʝʣʴ, ʥʦ ʩ ʤʝʥʴʰʠʤ ʜʘʚʣʝʥʠʝʤ 

ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʠ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʦʙʱʝʩʪʚʘ ʙʫʜʫʪ ʧʦʦʱʨʷʪʴʩʷ ʢ ʫʯʘʩʪʠʶ 

ʚ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʥʠʟʠʪ ʥʘʛʨʫʟʢʫ 

ʥʘ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʧʨʠʥʷʪʠʷ ʩʦʚʤʝʩʪʥʳʭ ʧʦʜʭʦʜʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʤʝʩʪʥʳʭ ʦʙʱʠʥ ʦʙ ʫʛʨʦʟʘʭ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʠ 

ʫʢʨʝʧʣʷʶʪ ʤʝʩʪʥʳʝ ʠʥʩʪʠʪʫʪʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʚʩʧʷʪʴ 
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ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʠ ʜʝʛʨʘʜʘʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʝʪʦʤ ʧʝʨʝʭʦʜʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʀʦʨʜʘʥʠʠ [4]. 

ʀʦʨʜʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ 29Áï33Á ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ ʠ 35Áï39Á ʚʦʩʪʦʯʥʦʡ ʜʦʣʛʦʪʳ 

ʠ ʠʤʝʝʪ ʦʙʱʫʶ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 89 200 ʢʤ
2
 (ʨʠʩʫʥʦʢ 1). ɺ ʩʪʨʘʥʝ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʢʣʠʤʘʪ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ ʩ ʩʫʭʠʤ ʠ ʞʘʨʢʠʤ ʣʝʪʦʤ. ʂʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʠ ʨʝʟʢʦ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ, ʘ ʪʘʢʞʝ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 

ʩʝʟʦʥʘ. ʉʝʟʦʥ ʜʦʞʜʝʡ ʜʣʠʪʩʷ ʩ ʦʢʪʷʙʨʷ ʧʦ ʤʘʡ, ʩʘʤʳʡ ʪʷʞʝʣʳʡ - ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʨʪ. ʂʨʦʤʝ 

ʪʦʛʦ, ʠʟ-ʟʘ ʨʘʟʣʠʯʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʀʦʨʜʘʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ 

ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʦʪ ʤʝʥʝʝ 50 

ʤʤ ʚ ʚʦʩʪʦʯʥʳʭ ʧʫʩʪʳʥʷʭ ʜʦ 600 ʤʤ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʩʝʚʝʨʥʦʡ ʀʦʨʜʘʥʠʠ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʀʟʦʛʠʪʘʣʴʥʳʝ ʣʠʥʠʠ ʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ (ʀʦʨʜʘʥʠʷ) 

 

ʅʘʩʝʣʝʥʠʝ ʀʦʨʜʘʥʠʠ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʦʞʜʘʝʤʦʩʪʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʝʞʝʛʦʜʥʠʢ ʀʦʨʜʘʥʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 1994 ʛʦʜʫ ʥʘʩʝʣʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 4 139 000 ʯʝʣʦʚʝʢ 

(ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʝʧʠʩʠ). ɺ 2001 ʛʦʜʫ ʵʪʘ ʮʠʬʨʘ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 5 182 000 ʯʝʣʦʚʝʢ. ʆʙʱʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʦʞʜʘʝʤʦʩʪʠ ʟʘ ʪʝ ʞʝ ʛʦʜʳ ʩʦʩʪʘʚʠʣ 32 ʠ 28 ʥʘ ʪʳʩʷʯʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʝʤʧ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʩʥʠʟʠʣʩʷ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʩ 2,7 ʜʦ 2,3%. ɺ ʪʦʪ ʞʝ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʘʣʦʩʴ ʘʥʘʣʦʛʠʯʥʦʝ ʩʥʠʞʝʥʠʝ ʪʝʤʧʦʚ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʩ 3,3 ʜʦ 2,8%, ʥʦ, ʦʯʝʚʠʜʥʦ, 

ʧʨʦʮʝʥʪ ʬʘʢʪʠʯʝʩʢʠʭ ʪʝʤʧʦʚ ʨʦʩʪʘ ʙʳʣ ʚʳʰʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʠʟ-ʟʘ ʧʨʠʪʦʢʘ ʠʦʨʜʘʥʩʢʠʭ ʵʢʩʧʘʪʨʠʘʥʪʦʚ ʠ ʥʝ ʠʦʨʜʘʥʩʢʦʡ ʜʝʰʝʚʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ 

(136 573 ʨʘʙʦʯʠʭ ʧʨʠ ʥʘʣʠʯʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʨʘʙʦʪʫ) [5]. 

ʍʦʪʷ ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʀʦʨʜʘʥʠʠ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠ, ʪʝʤʧʳ ʨʦʩʪʘ 

ʫʩʫʛʫʙʣʷʣʠʩʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʚʦʣʥʘʤʠ ʙʝʞʝʥʮʝʚ, ʧʨʠʙʳʚʰʠʭ ʚ ʩʪʨʘʥʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʷʜʘ 

ʢʦʥʬʣʠʢʪʦʚ ʚ ʨʝʛʠʦʥʝ. ɺʦʟʜʝʡʩʪʚʠʝ ʵʪʦʛʦ ʚʥʝʟʘʧʥʦʛʦ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ, ʢʦʛʜʘ ʣʶʜʠ ʚʩʝʛʜʘ 

ʞʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʢʘʟʘʣʦ ʩʝʨʴʝʟʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʩʦʮʠʘʣʴʥʳʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ, ʧʦʣʠʪʠʯʝʩʢʠʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʝʢʪʦʨʳ ʩʪʨʘʥʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 90% ʥʘʩʝʣʝʥʠʷ ʧʨʦʞʠʚʘʝʪ ʥʘ 10% ʧʣʦʱʘʜʠ ʩʪʨʘʥʳ, ʦʢʦʣʦ 2 ʤʠʣʣʠʦʥʦʚ 

ʯʝʣʦʚʝʢ ʧʨʦʞʠʚʘʶʪ ʚ ɸʤʤʘʥʝ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ. ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ ʀʦʨʜʘʥʠʷ ʧʦʜʜʝʨʞʘʣʘ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʫʶ ʧʨʦʛʨʘʤʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʠ ʨʝʬʦʨʤ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ 

ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʄɺʌ ʠ ɺʩʝʤʠʨʥʳʤ ʙʘʥʢʦʤ. ɹʳʣʘ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘ ʤʘʢʨʦʫʨʦʚʥʝ, ʠ ʜʦʣʛʦʚʦʝ ʙʨʝʤʷ ʩʪʘʣʦ ʙʦʣʝʝ ʫʧʨʘʚʣʷʝʤʳʤ, ʯʝʤ ʵʪʦ ʙʳʣʦ ʧʷʪʴ 

ʣʝʪ ʥʘʟʘʜ. ʆʜʥʘʢʦ ʨʘʩʪʝʪ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ ʧʦ ʧʦʚʦʜʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʛʥʘʮʠʠ, ʘ ʦʙʱʠʝ 

ʪʝʤʧʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʥʝ ʚʥʫʰʘʶʪ ʦʧʪʠʤʠʟʤʘ. ɹʝʟʨʘʙʦʪʠʮʘ - ʧʦʩʪʦʷʥʥʘʷ ʠ ʨʘʩʪʫʱʘʷ 

ʧʨʦʙʣʝʤʘ, ʘ ʫʨʦʚʝʥʴ ʙʝʜʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʥʝʧʨʠʝʤʣʝʤʦ ʚʳʩʦʢʠʤ. ɺ ʨʝʛʠʦʥʝ ʩʨʘʚʥʠʪʝʣʴʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʀʦʨʜʘʥʠʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʝ ʦʙʨʘʟʦʚʘʥʥʦʤ ʥʘʩʝʣʝʥʠʠ, 
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ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʭ ʤʠʨʦʚʦʛʦ ʢʣʘʩʩʘ, ʩʪʘʙʠʣʴʥʦʤ ʧʨʘʚʠʪʝʣʴʩʪʚʝ ʠ 

ʯʝʪʢʦʡ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʨʳʥʦʯʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʝʬʦʨʤʘʤ. 

ʅʘ ʢʘʯʝʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʘʭ, ʥʝ ʟʘʪʨʦʥʫʪʳʭ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʢʘʯʝʩʪʚʦ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʤʝʞʜʫ ʚʦʜʦʡ ʠ ʩʢʘʣʴʥʦʡ 

ʤʘʪʨʠʮʝʡ, ʢʦʛʜʘ ʚʦʜʘ ʜʚʠʞʝʪʩʷ ʧʦ ʧʫʪʷʤ ʧʦʪʦʢʘ ʦʪ ʦʙʣʘʩʪʝʡ ʧʠʪʘʥʠʷ ʢ ʦʙʣʘʩʪʷʤ ʨʘʟʛʨʫʟʢʠ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʯʝʤ ʜʦʣʴʰʝ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʦʩʪʘʶʪʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ ʨʘʩʪʚʦʨʠʤʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ, ʪʝʤ ʚʳʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ. ʂʘʯʝʩʪʚʦ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ʪʘʢʞʝ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʰʠʚʘʥʠʷ ʚʦʜ ʠʟ ʨʘʟʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. 

ɺ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʘʭ, ʟʘʪʨʦʥʫʪʳʭ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʤʦʞʝʪ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʝʪʴ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʭʠʤʠʢʘʪʦʚ ʠʣʠ ʢʦʩʚʝʥʥʦ ʟʘʚʠʩʝʪʴ 

ʦʪ ʠʟʤʝʥʝʥʠʷ ʧʫʪʝʡ ʧʦʪʦʢʘ ʠʣʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ [6]. 

ɿʘʛʨʷʟʥʝʥʠʝ ʧʨʝʩʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʦʣʝʥʦʡ ʚʦʜʦʡ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʧʨʦʙʣʝʤʘ 

ʚ ʨʝʛʠʦʥʝ. ɺʦ ʚʣʘʞʥʳʭ ʨʘʡʦʥʘʭ ʩ ʦʙʠʣʴʥʳʤ ʧʠʪʘʥʠʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʟʘʩʦʣʝʥʠʝ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ ʦʛʨʘʥʠʯʝʥʦ ʠʟ-ʟʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʳʤʳʚʘʥʠʷ ʩʦʣʝʡ ʧʨʝʩʥʦʡ ʚʦʜʦʡ. ʀ ʥʘʦʙʦʨʦʪ, 

ʚ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ ʦʪʩʫʪʩʪʚʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʤʳʚʘ ʧʨʝʩʥʦʡ ʚʦʜʦʡ ʫʚʝʣʠʯʠʚʘʝʪ 

ʥʘʢʦʧʣʝʥʠʝ ʩʦʣʝʡ ʠ ʩʦʣʝʥʦʡ ʚʦʜʳ. 

ʇʦʤʠʤʦ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʤʦʞʝʪ ʚʣʠʷʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ, ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʠ ʧʨʦʤʳʰʣʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʟʦʥʝ ʧʦʜʧʠʪʢʠ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʢʣʶʯʘʶʪ ʧʝʨʝʨʘʙʦʪʘʥʥʫʶ 

ʦʨʦʩʠʪʝʣʴʥʫʶ ʚʦʜʫ, ʩʪʦʯʥʳʝ ʚʦʜʳ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ 

ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʠʪʨʘʪʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫʜʦʙʨʝʥʠʡ ʠ 

ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʪʭʦʜʘʭ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʠʪʨʘʪʦʚ, ʧʨʝʚʳʰʘʶʱʘʷ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʛʨʘʤʤʦʚ ʥʘ ʣʠʪʨ, 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʚ ʩʢʚʘʞʠʥʫ ʠʟ ʥʝʛʣʫʙʦʢʠʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʦʪʭʦʜʘʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠʣʠ ʞʠʚʦʪʥʳʭ, ʠʣʠ ʠʟʙʳʪʦʯʥʳʤʠ 

ʥʠʪʨʘʪʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ [7]. 

ɹʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʀʦʨʜʘʥʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ ʚʳʥʫʞʜʝʥʳ ʙʦʨʦʪʴʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʟʘʩʦʣʝʥʥʦʩʪʠ 

ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʚʦʜ. ɺ ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ ʧʦʚʳʰʝʥʠʝ ʩʦʣʝʥʦʩʪʠ ʧʨʦʠʟʦʰʣʦ ʠʟ-ʟʘ 

ʯʨʝʟʤʝʨʥʦʛʦ ʟʘʙʦʨʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʠʥʦʛʜʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʙʦʣʝʝ ʩʦʣʝʥʳʭ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʡʦʥʘʭ ɼʫʣʝʡʣ ʠ ɸʟʨʘʢ. ɺ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʈʉʆ ʠʣʠ ʩʤʝʰʠʚʘʥʠʝ ʧʨʝʩʥʦʡ ʚʦʜʳ ʩ ʩʦʣʝʥʦʡ ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʦʡ, ʦʩʦʙʝʥʥʦ ʚ  

ʠ  ʶʞʥʦʡ ʯʘʩʪʠ ʉʇ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʫʩʪʦʡʯʠʚʦʤ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʠ ʟʘʨʘʞʝʥʳ ʬʝʢʘʣʴʥʳʤʠ ʢʦʣʠʬʦʨʤʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ 

(ʥʘʧʨʠʤʝʨ, ɺʘʜʠ-ʵʣʴ-ʉʠʨ, ʈʫʩʝʡʬʘ, ʂʘʡʨʘʚʘʥ, ɼʠʢ, ʊʝʡʩ, ʂʘʥʪʘʨʘ ʠ ʠʩʪʦʯʥʠʢʠ ʚʦʟʣʝ ʉʦʣʪʘ). 

ʊʦʣʴʢʦ ʵʪʠ ʠʩʪʦʯʥʠʢʠ ʧʨʦʠʟʚʦʜʷʪ ʙʦʣʝʝ 15 ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ ʚʦʜʳ ʚ ʛʦʜ ʜʣʷ ʙʳʪʦʚʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʢʚʘʞʠʥʳ ʜʣʷ ʜʦʙʳʯʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʳ ʩ ʵʪʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʘ ʜʨʫʛʠʝ ʚʜʦʣʴ ʨʝʢʠ ɿʘʨʢʘ, ʩʝʨʴʝʟʥʦ ʟʘʛʨʷʟʥʝʥʳ 

ʬʝʢʘʣʴʥʳʤʠ ʢʦʣʠʬʦʨʤʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʝʢʪʦʨ ʚ ʀʦʨʜʘʥʠʠ ʧʦʪʨʝʙʣʷʝʪ ʦʢʦʣʦ 65% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʪʨʝʙʣʝʥʠʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ 

ʩʝʢʪʦʨʦʚ ʩʦʩʪʘʚʣʷʣʦ 28,9%, 4,7% ʠ 1,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 1999 ʛʦʜʫ (ʄʠʥʠʩʪʝʨʩʪʚʦ ʚʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʠʨʨʠʛʘʮʠʠ). ʍʦʪʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʝʢʪʦʨ ʧʦʪʨʝʙʣʷʝʪ ʙʦʣʝʝ 65% ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʩʪʨʘʥʳ, ʚʢʣʘʜ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʚʘʣʦʚʦʝ ʥʘʮʠʦʥʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ 2001 

ʛʦʜʫ ʩʦʩʪʘʚʠʣ ʤʝʥʝʝ 2,25%. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʙʘʣʘʥʩʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʩʧʨʦʩʘ ʠʤʧʦʨʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʠ ʵʥʝʨʛʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚʠʨʪʫʘʣʴʥʳʡ ʠʤʧʦʨʪ ʚʦʜʳ, ʧʦ ʦʮʝʥʢʘʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʨʨʠʛʘʮʠʠ, 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 6,0 ʤʠʣʣʠʘʨʜʦʚ ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʦʚ ʚ ʛʦʜ. ʕʪʦ ʧʨʠʤʝʨʥʦ ʚ ʩʝʤʴ ʨʘʟ ʙʦʣʴʰʝ 

ʛʦʜʦʚʦʛʦ ʙʶʜʞʝʪʘ ʀʦʨʜʘʥʠʠ ʥʘ ʚʦʜʫ ʠ ʚ 10 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʦʙʲʝʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʀʦʨʜʘʥʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 
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76,5 ʪʳʩ. ɻʘ ʚ 2000 ʛ., ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʉʇ ʠ ʖʞʥʳʡ ɻʦʨ 28,2 ʪʳʩ. ɻʘ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 38%, ʠ 47,6 ʪʳʩ. ɻʘ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 62%. 

ɺ ʮʝʣʦʤ ʬʝʨʤʝʨʦʚ ʚ ʀʦʨʜʘʥʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʢʘʪʝʛʦʨʠʠ: 

1) ʦʙʨʘʟʦʚʘʥʥʳʝ ʬʝʨʤʝʨʳ, ʚʢʣʶʯʘʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʠʥʞʝʥʝʨʦʚ; 2) ʬʝʨʤʝʨʳ ʠʟ ʧʣʝʤʝʥʥʳʭ ʦʙʱʠʥ; 3) ʥʝʛʨʘʤʦʪʥʳʝ ʬʝʨʤʝʨʳ; ʠ 4) ʠʥʚʝʩʪʦʨʳ 

ʥʘ ʢʨʫʧʥʳʭ ʬʝʨʤʘʭ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʥʘʥʠʤʘʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʠʥʞʝʥʝʨʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʬʝʨʤʘʤʠ. ʆʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ ʚ ʍʘʡʣʝʥʜʝ ʨʘʟʚʠʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʢʘʪʝʛʦʨʠʷʤ. ʀʟ-ʟʘ ʦʩʦʙʳʭ ʥʘʚʳʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʍʘʡʣʝʥʜʝ, ʦʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʩʪʘʣʦ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʩʦʣʝʥʠʷ ʠ ʵʨʦʟʠʠ ʧʦʯʚ. ʌʝʨʤʝʨʳ ʦʙʳʯʥʦ ʦʩʪʘʚʣʷʶʪ ʩʚʦʠ 

ʟʝʤʣʠ, ʢʦʛʜʘ ʥʘʢʦʧʣʝʥʠʝ ʩʦʣʝʡ ʜʦʩʪʠʛʘʝʪ ʫʛʨʦʞʘʶʱʝʛʦ ʫʨʦʚʥʷ. ɹʦʣʝʝ ʪʦʛʦ, ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ 

ʦʪ ʝʜʠʥʠʮʳ ʦʙʲʝʤʘ ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʦʙʳʯʥʦ ʥʘʤʥʦʛʦ ʥʠʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ, 

ʧʨʠʟʥʘʥʥʳʭ ʦʪ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚ ʉʇ [8]. 

ʆʧʫʩʪʳʥʠʚʘʥʠʝ ʚ ʀʦʨʜʘʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʩʦʯʝʪʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ (ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ) ʧʝʨʠʦʜʘ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʩʫʰʫ 

ʚ ʪʝʯʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ. ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʩʢʦʪʦʚʦʜʩʪʚʦ ʙʳʣʠ ʜʦʤʠʥʠʨʫʶʱʠʤʠ 

ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʩ ʨʠʤʩʢʦʡ ʵʨʳ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʧʨʠʯʠʥʳ 

ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʳ ʩ: 

1) ʵʨʦʟʠʷ ʧʦʯʚʳ ʚ ʍʘʡʣʝʥʜʩʢʦʡ ʟʦʥʝ. ɼʦʣʛʦʩʨʦʯʥʳʝ ʟʘʧʠʩʠ ʤʝʪʝʦʩʪʘʥʮʠʡ ʍʘʡʣʝʥʜ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʢʘʟʳʚʘʶʪ ʣʠʚʥʠ ʛʣʫʙʠʥʦʡ ʙʦʣʝʝ 100 ʤʤ ʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʊʘʢʠʝ ʩʠʣʴʥʳʝ ʣʠʚʥʠ ʦʙʳʯʥʦ ʚʳʟʳʚʘʶʪ ʦʙʰʠʨʥʫʶ ʵʨʦʟʠʶ ʧʦʯʚʳ, ʦʩʦʙʝʥʥʦ 

ʥʘ ʢʨʫʪʳʭ ʠ ʜʣʠʥʥʳʭ ʩʢʣʦʥʘʭ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʩʪʦʣʝʪʠʷ ʯʝʣʦʚʝʢ ʚʳʟʳʚʘʣ 

ʫʥʠʯʪʦʞʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʧʫʪʝʤ ʦʙʝʟʣʝʩʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ (ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʤʝʣʴ) ʠ ʚʳʧʘʩʘ ʩʢʦʪʘ ʚ ʵʪʠʭ ʣʝʩʘʭ; 

2) ʯʨʝʟʤʝʨʥʳʡ ʚʳʧʘʩ ʧʘʩʪʙʠʱ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʦʚʮʘʤʠ ʠ ʢʦʟʘʤʠ. ʏʨʝʟʤʝʨʥʳʡ ʚʳʧʘʩ 

ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʪʦʛʦ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʫʢʣʦʥʥʦʝ ʫʭʫʜʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʟʝʤʣʠ. ʆʯʝʥʴ ʧʣʦʭʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʯʘʩʪʦ ʥʝʫʨʦʞʘʡ ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʶʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʥʘ ʵʪʠ ʟʝʤʣʠ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʣʦʷ ʧʦʯʚʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʪʝʧʝʥʴ ʵʨʦʟʠʠ ʧʦʯʚʳ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʤʝʞʜʫ ʧʦʯʚʘʤʠ ʍʘʡʣʝʥʜʘ ʠ ʧʫʩʪʳʥʠ; 

3) ʚʝʪʨʦʚʘʷ ʠ ʚʦʜʥʘʷ ʵʨʦʟʠʷ ʚ ʨʘʡʦʥʝ ʧʫʩʪʳʥʴ. ʊʘʢʦʡ ʧʨʦʮʝʩʩ ʠʤʝʝʪ ʜʘʚʥʶʶ ʠʩʪʦʨʠʶ. 

ʇʦʯʚʘ ʧʫʩʪʳʥʠ ʠʤʝʝʪ ʬʝʥʦʤʝʥʘʣʴʥʦ ʥʠʟʢʫʶ ʩʪʨʫʢʪʫʨʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʚʠʜʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʢʦʨʢʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʯʝʥʴ 

ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʩʦʩʪʦʷʥʠʠ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 

5,0 ʤʤ / ʯ. ʍʨʫʧʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ ʧʦʜʚʝʨʞʝʥʘ ʩʠʣʴʥʦʡ ʚʝʪʨʦʚʦʡ ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ, 

ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʦʞʜʷ ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʠʥʬʠʣʴʪʨʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʦʨʦʰʘʝʤʳʤ ʟʝʤʣʝʜʝʣʠʝʤ ʠ ʧʦʩʣʝʜʫʶʱʠʤʠ ʪʝʥʜʝʥʮʠʷʤʠ 

ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʥʘ ʫʣʫʯʰʝʥʥʳʭ ʟʝʤʣʷʭ, ʧʦ-ʧʨʝʞʥʝʤʫ ʚʳʟʳʚʘʶʪ ʦʟʘʙʦʯʝʥʥʦʩʪʴ. 

ɹʦʣʝʝ ʯʝʤ ʥʘ 90% ʪʝʨʨʠʪʦʨʠʠ ʀʦʨʜʘʥʠʠ ʚʳʧʘʜʘʝʪ ʤʝʥʝʝ 200 ʤʤ ʦʩʘʜʢʦʚ ʚ ʛʦʜ. ʂʨʦʤʝ 

ʪʦʛʦ, ʤʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʨʘʟʜʝʣʘʭ ʧʣʦʭʫʶ ʩʪʨʫʢʪʫʨʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʪʘʢʠʭ ʧʦʯʚ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʢʦʨʢʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ ʠʥʬʠʣʴʪʨʘʮʠʠ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʢʦʣʦ 4 ʤʤ/ʯ. ɺ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʦʙʰʠʨʥʘʷ ʵʨʦʟʠʷ ʧʦʯʚʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʣʢʦʛʦ ʣʠʚʥʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʇʦʯʚʳ ʵʪʦʡ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ ʤʦʛʫʪ ʙʳʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʠ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʦʜʫʢʪʠʚʥʳʤʠ, ʝʩʣʠ: 

- ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ ʧʦʜʘʶʪʩʷ ʚ ʩʪʨʦʛʦ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʤ ʧʦʨʷʜʢʝ, 

- ʚʳʙʨʘʥ ʧʨʘʚʠʣʴʥʳʡ ʫʨʦʞʘʡ, ʠ 

- ʬʠʟʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦʯʚʳ ʫʣʫʯʰʘʶʪʩʷ, ʦʩʦʙʝʥʥʦ ʫʚʝʣʠʯʠʚʘʷ ʧʦʯʚʫ 

- ʩʪʨʫʢʪʫʨʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʢʦʨʦʩʪʴ ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 
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ʊ.ʖ. ɸʤʝʣʠʥʘ
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1 

1
ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʫʝʪ ʩʝʡʯʘʩ, ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʧʨʦʜʫʢʮʠʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ, ʢʦʪʦʨʫʶ 

ʩʪʘʚʷʪ  ʧʝʨʝʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʨʪʦʬʝʣʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʫʜʦʙʨʝʥʠʝ, ʛʫʤʘʪʳ, ʧʦʯʚʘ. 

 

Summary. In the current economic situation, there is a need for import substitution of products. 

Therefore, it is necessary to use new technologies that ensure the production of crop production. 

The most important task facing agricultural production is to provide food, including potatoes. 

Key words: potatoes, humates, fertilizer, soil. 

 

 

ʂʘʨʪʦʬʝʣʴ ï ʚʘʞʥʝʡʰʘʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʠʪʘʥʠʝʤ 

ʥʘʩʝʣʝʥʠʝ. ɺʳʩʦʢʘʷ ʮʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ  ʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʤʠʨʝ. ɺ ʝʛʦ ʢʣʫʙʥʷʭ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ʆʜʥʦ ʠ ʛʣʘʚʥʳʭ ʤʝʩʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʘʥʠʤʘʝʪ ʢʘʨʪʦʬʝʣʴ, ʥʘʨʷʜʫ ʩ ʧʰʝʥʠʮʝʡ, ʨʠʩʦʤ, 

ʢʫʢʫʨʫʟʦʡ ʠ ʜʨ. 

ɼʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʥʝ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʭʦʨʦʰʠʝ 

ʫʨʦʞʘʠ ʧʦʣʫʯʘʶʪʩʷ ʥʘ ʙʦʣʝʝ ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʧʦʯʚʘʭ, ʪʘʢ ʢʘʢ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʢʘʨʪʦʬʝʣʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʥʝʜʦʩʪʘʪʢʫ ʢʠʩʣʦʨʦʜʘ ʚ ʧʦʯʚʝ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʘʨʪʦʬʝʣʴ ʥʝ ʧʨʠʭʦʪʣʠʚ ʢ ʧʦʯʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ, ʦʥ ʜʦʩʪʘʪʦʯʥʦ 

ʪʨʝʙʦʚʘʪʝʣʝʥ ʢ ʫʜʦʙʨʝʥʠʷʤ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ, ʧʨʠʙʘʚʢʘ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ ʜʦ 50%. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ 

ʥʘ ʧʦʯʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʦʩʪʘʚ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʩʦʨʪ ʢʘʨʪʦʬʝʣʷ [2, ʩ. 21]. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʧʦʚʳʰʘʶʪ ʨʘʟʤʝʨʳ ʢʣʫʙʥʝʡ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʥʘʣʠʯʠʝ ʢʨʘʭʤʘʣʘ. 

ɺʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʚʳʨʘʱʠʚʘʶʪ ʢʘʨʪʦʬʝʣʴ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʧʨʠʥʷʪʦ 

ʚʥʦʩʠʪʴ ʚʝʩʥʦʡ, ʥʦ ʵʪʦ ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. ɿʘʯʘʩʪʫʶ ʵʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʪʦʤʫ, ʯʪʦ ʟʘʪʷʛʠʚʘʶʪʩʷ ʩʨʦʢʠ ʧʦʩʘʜʢʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ ʚ ʦʧʪʠʤʘʣʴʥʳʝ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ, ʪʨʝʙʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʝʥʥʝʛʦ ʚʨʝʤʝʥʠ 

ʜʣʷ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. 

ɺʥʝʩʝʥʠʝ ʪʦʣʴʢʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʝ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʴ 

ʢʫʣʴʪʫʨʳ ʚ ʵʣʝʤʝʥʪʘʭ ʧʠʪʘʥʠʷ, ʪʘʢ ʢʘʢ ʪʨʝʙʫʝʪʩʷ ʚʨʝʤʷ ʜʣʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʪʘʢʞʝ ʜʦʣʞʥʳ 

ʚʥʦʩʠʪʴʩʷ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ. 

ʅʘ ʧʝʩʯʘʥʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ, ʧʨʠ ʚʳʧʘʜʝʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʧʦʜʢʦʨʤʢʫ ʘʟʦʪʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ, ʪʘʢ ʢʘʢ ʠʟ-ʟʘ ʚʳʤʳʚʘʥʠʷ 

ʧʨʦʷʚʣʷʝʪʩʷ ʜʝʬʠʮʠʪ ʘʟʦʪʘ ʥʘ ʨʘʩʪʝʥʠʷʭ. 

ʂʘʣʠʡʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʭʣʦʨ, ʚʥʦʩʷʪ ʪʦʣʴʢʦ ʦʩʝʥʴʶ, ʯʪʦʙʳ ʭʣʦʨ ʟʘ ʦʩʝʥʥʝ-

ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʳʤʳʣʩʷ ʠʟ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʟʠʚ ʥʝʛʘʪʠʚʥʦʝ 

ʜʝʡʩʪʚʠʝ ʭʣʦʨʘ ʥʘ ʢʘʨʪʦʬʝʣʴ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʟʘʚʠʩʠʪ ʦʪ ʜʦʟ ʠ ʠʭ ʚʠʜʘ. ɼʦʧʫʩʪʠʤʳʝ ʜʦʟʳ ʘʟʦʪʘ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ 120 ʜʦ 150 ʢʛ/ʛʘ, ʧʨʠ ʵʪʦʤ 

https://universityagro.ru/%d0%b0%d0%b3%d1%80%d0%be%d1%85%d0%b8%d0%bc%d0%b8%d1%8f/%d0%be%d1%80%d0%b3%d0%b0%d0%bd%d0%b8%d1%87%d0%b5%d1%81%d0%ba%d0%b8%d0%b5-%d1%83%d0%b4%d0%be%d0%b1%d1%80%d0%b5%d0%bd%d0%b8%d1%8f/


60 
 

ʧʨʠ ʚʥʝʩʝʥʠʠ 120 ʢʛ ʘʟʦʪʘ ʥʘ 1 ʛʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʢʛ ʘʟʦʪʘ ʧʦʣʫʯʘʶʪ 50ï60 ʢʛ ʢʣʫʙʥʝʡ [4, 

ʩ. 56].   

ʅʝʭʚʘʪʢʘ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʨʪʦʬʝʣʴ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚ ʢʘʨʪʦʬʝʣʷ, ʙʳʩʪʨʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʬʦʩʬʦʨʘ. ɼʦʟʳ 

ʫʜʦʙʨʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʬʦʩʬʦʨ ʟʘʚʠʩʷʪ ʦʪ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʜʦʟʳ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝʤ ʧʦʜʚʠʞʥʦʛʦ ʢʘʣʠʷ 

ʚ ʛʨʫʥʪʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʣʷ ʢʘʢʠʭ ʮʝʣʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʢʣʫʙʥʠ 

ʢʘʨʪʦʬʝʣʷ. ʀʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʠʷ ʠ ʬʦʩʬʦʨʘ ʥʘʨʫʰʘʝʪʩʷ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, 

ʫʭʫʜʰʘʝʪʩʷ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʷ ʘ ʪʘʢʞʝ ʟʘʤʝʪʥʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʷ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʯʠʪʘʶʪ ʜʦʙʘʚʣʝʥʠʝ 

ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʥʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʭ ʫʩʧʝʰʥʦ ʟʘʤʝʥʷʶʪ ʛʫʤʘʪʘʤʠ. 

ɻʫʤʘʪʳ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʕʪʠ ʧʨʠʨʦʜʥʳʝ ʚʝʱʝʩʪʚʘ 

ʧʦʚʳʰʘʶʪ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʫʚʝʣʠʯʠʚʘʶʪ ʫʨʦʞʘʡ ʥʘ 20ï40%, ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʵʢʦʣʦʛʠʯʥʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʩʪʠʮʠʜʘʤʠ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʫʯʝʥʳʭ ʩʯʠʪʘʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʙʠʦʩʬʝʨʳ, ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ï ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʦʩʪʘʪʢʠ ʠ ʛʫʤʫʩ. ɻʣʘʚʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʚ ʢʨʫʛʦʚʦʨʦʪʝ ʚʝʱʝʩʪʚ 

ʠʛʨʘʝʪ ʛʫʤʫʩ [3, ʩ. 34]. ɻʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʩʥʠʞʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʪʦʢʩʠʯʥʳʭ 

ʚʝʱʝʩʪʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʤʠʛʨʘʮʠʠ 

ʢʘʪʠʦʥʦʚ. 

ɺʣʠʷʥʠʝ ʛʫʤʘʪʦʚ ʥʘ ʧʦʯʚʫ ʨʘʟʥʦʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʦʯʚ ʠ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʅʘ ʧʦʯʚʘʭ ʩ ʪʷʞʝʣʳʤ ʩʦʩʪʘʚʦʤ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ 

ʛʣʠʥʷʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʠʟʚʣʝʯʝʥʠʝʤ ʠʦʥʦʚ ʤʝʪʘʣʣʘ ʥʘʪʨʠʷ, ʢʘʣʠʷ, ʤʘʛʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʧʦʯʚʘ ʩʪʘʥʦʚʠʪʩʷ ʨʳʭʣʦʡ ʠ ʣʝʛʯʝ ʠʩʧʘʨʷʝʪʩʷ ʚʣʘʛʘ, ʫʣʫʯʰʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ [5]. ɿʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʫʜʦʙʨʝʥʠʡ ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ. 

ʊʘʢ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʫʤʘʪʘ ʢʘʣʠʷ ʫʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʛʨʘʜʠʪʴ ʢʫʣʴʪʫʨʫ 

ʦʪ ʙʦʣʝʟʥʝʡ, ʥʦ ʠ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʧʦʯʚʫ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʝʝ ʩʚʦʡʩʪʚ ʠ ʢʘʯʝʩʪʚ. ʇʨʠʤʝʥʝʥʠʝ 

ʛʫʤʘʪʘ ʢʘʣʠʷ ʫʤʝʥʴʰʘʝʪ ʜʦʟʳ ʚʥʝʩʝʥʠʷ ʜʨʫʛʠʭ ʫʜʦʙʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʙʳʩʪʨʦʤʫ ʠ ʜʝʡʩʪʚʝʥʥʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʛʫʤʫʩʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʛʫʤʠʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚ, ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ 

ʦʪ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʥʦ ʠ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ. 

ʂ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʘʤ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʨʠʤʝʥʝʥʠʝ 

ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʩʦʭʨʘʥʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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ɺ ʅɸʅʆʈɸɿʄɽʈʅʆʁ ʌʆʈʄɽ 

 

ʉ.ʄ. ɹʫʨʷʢ
1
, ʖ.ɸ. ʄʘʞʘʡʩʢʠʡ

2 

1
ʌɻɹʆʋ ɺʆ ʈɻɸʊʋ, ʛ. ʈʷʟʘʥʴ 

2
ʄʝʱʝʨʩʢʠʡ ʬʠʣʠʘʣ ɺʅʀʀɻʠʄ ʠʤ. ɸ.ʅ. ʂʦʩʪʷʢʦʚʘ, ʛ. ʈʷʟʘʥʴ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʧʨʦʚʝʜʝʥʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʦʧʳʪ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʷʣʘ 

ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʘʢʢʫʤʫʣʷʮʠʠ ʤʝʜʠ ʚ ʧʦʯʚʝ ʠ ʨʘʩʪʝʥʠʷʭ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʝʝ 

ʚ ʥʘʥʦʨʘʟʤʝʨʥʦʡ ʬʦʨʤʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʟʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʠ ʧʦʣʠʚ ʧʦʯʚʳ ʨʘʩʪʚʦʨʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʥʘʥʦʯʘʩʪʠʮʳ ʤʝʜʠ, ʥʝ ʧʨʠʚʝʣʦ 

ʢ ʘʢʢʫʤʫʣʷʮʠʠ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʩʝʥʦ ʛʦʨʦʭʦʦʚʩʷʥʦʡ ʩʤʝʩʠ) ʠ 

ʧʣʦʜʦʨʦʜʥʦʤ ʩʣʦʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʥʦʯʘʩʪʠʮʳ ʤʝʜʠ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʦʧʳʪ, ʘʢʢʫʤʫʣʷʮʠʷ, ʛʦʨʦʭʦʚʦ-ʦʚʩʷʥʘʷ 

ʩʤʝʩʴ, ʧʦʯʚʘ. 

 

Summary. The article describes the conducted vegetation experiment, the purpose of which was 

to comprehensively analyze the accumulation of copper in soil and plants after its application 

in nanoscale form. As a result of the research, it was found that soaking seeds and watering the soil 
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ʃʝʛʢʦ ʧʨʦʥʠʢʘʶʪ ʚʦ ʚʩʝ ʪʢʘʥʠ ʠ 

ʦʨʛʘʥʳ  

with a solution containing copper nanoparticles did not lead to the accumulation of this element 

in the resulting products (hay pea-oat mixture) and the fertile layer. 

Key words: copper nanoparticles, vegetation experience, accumulation, pea-oat mixture, soil. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʫʯʝʥʠʝ ʥʘʥʦʯʘʩʪʠʮ (ʅʏ) ʤʝʪʘʣʣʦʚ ʜʘʝʪ ʙʝʟʛʨʘʥʠʯʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʙʦʣʴʰʦʡ ʘʢʪʫʘʣʴʥʦʩʪʴʶ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʢ ʩʘʤʠʭ ʅʏ, ʪʘʢ ʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʤʠ ʤʘʪʝʨʠʘʣʦʚ [1]. 

ɿʘ ʫʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʅʏ ʥʘʰʣʠ ʩʚʦʝ ʧʨʠʤʝʥʠʤʝʝ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʠ ʧʨʘʢʪʠʢʝ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɼʣʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ ʠ ʅʏ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʅʏ (ʨʠʩʫʥʦʢ 1) [2]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʅʏ ʤʝʪʘʣʣʦʚ 

 

ʅʏ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʪʦʢʩʠʯʥʳ ʠ ʠʤʝʶʪ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʠʦʥʥʳʭ ʬʦʨʤ. ʇʨʝʡʪʠ ʥʘ ʩʤʝʥʫ ʙʦʣʝʝ ʜʦʨʦʛʠʤ ʙʣʘʛʦʨʦʜʥʳʤ ʤʝʪʘʣʣʘʤ ʚ ʥʘʥʦʬʦʨʤʝ, ʤʦʛʫʪ 

ʅʏ ʤʝʜʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʭ ʜʝʡʩʪʚʠʷ 

[3].  

ɺʥʝ ʚʩʷʢʦʛʦ ʩʦʤʥʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʥʦʩʷʪ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ 

ʚʣʠʷʥʠʷ ʅʏ ʤʝʜʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ.  

ʄʝʜʴ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʬʝʨʤʝʥʪʦʚ, ʟʘʥʠʤʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ 

ʚ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ. ɼʘʥʥʳʝ ʬʝʨʤʝʥʪʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ 

ʥʘ ʘʟʦʪʥʳʡ ʠ ʫʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥʳ, ʧʦʚʳʰʘʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ, ʫʯʘʩʪʚʫʶʪ 

ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʭʣʦʨʦʬʠʣʣʘ, ʫʣʫʯʰʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʨʦʪʠʚ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ 

ʛʨʠʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [7]. 

ʄʠʥʝʨʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʨʘʩʪʝʥʠʷʭ ʚ ʚʠʜʝ ʠʦʥʦʚ ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʨʘʩʪʝʥʠʡ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, 

ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʨʘʩʪʝʥʠʷ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʥʘʢʦʧʣʝʥʠʶ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʙʠʦʘʢʢʫʤʫʣʷʮʠʷ ʵʣʝʤʝʥʪʦʚ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. ʄʝʜʴ 

ʧʦ ʩʪʝʧʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʚ ʩʦ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʧʦʛʣʦʱʝʥʠʷ ʠ ʚʭʦʜʠʪ 

ʚ ʩʦʩʪʘʚ ʧʨʦʩʪʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʝʨʤʝʥʪʘʭ ʨʘʩʪʝʥʠʡ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʘʢʢʫʤʫʣʷʮʠʠ ʤʝʜʠ ʚ ʧʦʯʚʝ ʠ 

ʨʘʩʪʝʥʠʷʭ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʝʝ ʚ ʥʘʥʦʨʘʟʤʝʨʥʦʡ ʬʦʨʤʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʦʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ 

ʚ ʯʝʪʳʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʯʝʪʳʨʝ ʚʘʨʠʘʥʪʘ: ʂʦʥʪʨʦʣʴ ï ʟʘʤʘʯʠʚʘʥʠʝ 

ʩʝʤʷʥ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ, ɺʘʨʠʘʥʪ 1 ï ʟʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʝ ʅʏ ʤʝʜʠ, 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʅʏ ʤʝʪʘʣʣʦʚ 

ʆʙʣʘʜʘʶʪ ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴ ʁ 

(ʚ 7ï50 ʨʘʟ ʤʝʥʴʰʝ ʪʦʢʩʠʯʥʦʩʪʠ 

ʤʝʪʘʣʣʦʚ ʚ ʠʦʥʥʦʡ ʬʦʨʤʝ) 

ʀʤʝʶʪ ʦʩʦʙʦʝ ʩʪʨʦʝʥʠʝ ʠ  

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʄʦʛʫʪ ʩʦʭʨʘʥʷʪʴ ʩʚʦʝ ʜʝʡʩʪʚʠʝ 
ʉʪʠʤʫʣʠʨʫʶʪ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ɺʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʧʦʣʠʩʘʭʘʨʠʜʘʤʠ ʦʙʣʘʜʘʶʪ ʩʠʥʝʨʛʠʜʥʳʤ 

ʵʬʬʝʢʪʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʅʏ 

ʤʝʪʘʣʣʦʚ 
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ɺʘʨʠʘʥʪ 2 ï ʟʘʤʘʯʠʚʘʥʠʝ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʠ ʧʦʣʠʚ ʨʘʩʪʚʦʨʦʤ ʅʏ ʤʝʜʠ, ɺʘʨʠʘʥʪ 3 ï 

ʟʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʠ ʧʦʣʠʚ ʨʘʩʪʚʦʨʦʤ ʅʏ ʤʝʜʠ. 

ɺʝʛʝʪʘʮʠʦʥʥʳʝ ʩʦʩʫʜʳ ʙʳʣʠ ʥʘʧʦʣʥʝʥʳ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʦʡ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʛʫʤʫʩ 2,6%, ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ 206 ʤʛ/ʛʘ, 

ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ 83 ʤʛ/ʛʘ, ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ 4,9. ʇʦʯʚʘ ʙʳʣʘ ʦʪʦʙʨʘʥʘ ʩ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ɽʛʦʨʴʝʚʩʢʦʤ ʨʘʡʦʥʝ ʄʦʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɼʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʙʦʣʝʝ ʧʷʪʠ ʣʝʪ, 

ʥʘʭʦʜʠʣʩʷ ʚ ʟʘʣʝʞʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʘʥʥʳʝ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ ʩʣʘʙʫʶ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʚʳʩʦʢʫʶ ʝʝ ʢʠʩʣʦʪʥʦʩʪʴ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʅʏ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: Cu ï 40-60 ʥʤ, ʬʘʟʦʚʳʡ 

ʩʦʩʪʘʚ: Cu ï 100%. ʉʫʩʧʝʥʟʠʷ ʥʘʥʦʯʘʩʪʠʮ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʫʪʝʤ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ 

ʫʣʴʪʨʘʟʚʫʢʦʤ ʚ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ. ʅʘʥʦʧʦʨʦʰʢʠ ʤʝʜʠ ʚ ʨʘʩʪʚʦʨʝ ʩʦʜʝʨʞʘʣʠ 0,01 ʛ 

ʥʘ ʛʝʢʪʘʨʥʫʶ ʥʦʨʤʫ ʚʳʩʝʚʘ ʩʝʤʷʥ. ʉʝʤʝʥʘ ʟʘʤʘʯʠʚʘʣʠ ʟʘ 30 ʤʠʥʫʪ ʧʝʨʝʜ ʧʦʩʝʚʦʤ. 

ɻʦʨʦʭʦʦʚʩʷʥʘʷ ʩʤʝʩʴ ʩʦʩʪʦʷʣʘ ʠʟ ʦʚʩʘ ï ʩʦʨʪ ʗʢʦʚ (ʢʘʪʝʛʦʨʠʷ ʵʣʠʪʘ) ʠ ʛʦʨʦʭʘ ï ʩʦʨʪ 

ʉʦʬʴʷ (ʢʘʪʝʛʦʨʠʷ ʩʫʧʝʨʵʣʠʪʘ). 

ɸʥʘʣʠʟ ʩʝʥʘ ʛʦʨʦʭʦʦʚʩʷʥʦʡ ʩʤʝʩʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʜʠ ʧʨʦʚʝʜʝʥ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 32343 (ISO 6869:2000) ʂʦʨʤʘ, ʢʦʤʙʠʢʦʨʤʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʢʘʣʴʮʠʷ, ʤʝʜʠ, ʞʝʣʝʟʘ, ʤʘʛʥʠʷ, ʤʘʨʛʘʥʮʘ, ʢʘʣʠʷ, ʥʘʪʨʠʷ ʠ ʮʠʥʢʘ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ [4].  

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ 

ʛʦʨʦʭʦʦʚʩʷʥʦʛʦ ʩʝʥʘ ʥʝ ʧʨʝʚʳʰʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ ʩʦʛʣʘʩʥʦ 

ʄɼʋ ʩʦʜʝʨʞʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʛʦʩʩʠʧʦʣʘ ʚ ʢʦʨʤʘʭ 

ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʢʘʭ 123-4/281-8-87, ʩʦʩʪʘʚʣʷʝʪ 30 

ʤʛ/ʢʛ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʛʦʨʦʭʦʦʚʩʷʥʦʛʦ ʩʝʥʘ.  

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʚ ʛʦʨʦʭʦʦʚʩʷʥʦʤ ʩʝʥʝ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʦʝ 

ʚʝʱʝʩʪʚʦ: 

ʂʦʥʪʨʦʣʴ ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 ɺʘʨʠʘʥʪ 3 

- ʤʝʜʠ, ʤʛ/ʢʛ 7,66 4,54 5,70 3,12 

ʄɼʋ ï 30 ʤʛ/ʢʛ     

 

ʇʦʯʚʝʥʥʳʡ ʘʥʘʣʠʟ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʤʝʜʠ ʚ ʧʨʦʙʘʭ ʧʦʯʚ, ʚʳʧʦʣʥʝʥ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ [5].  

ʆʨʠʝʥʪʠʨʦʚʦʯʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʆɼʂ) ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ɻʅ 2.1.7.2511-09, ʜʣʷ ʢʠʩʣʳʭ ʧʦʯʚ (ʩʫʛʣʠʥʠʩʪʳʝ ʠ ʛʣʠʥʠʩʪʳʝ) 

ʨʅ ʂʉl <5,5 ʩ ʫʯʝʪʦʤ ʬʦʥʘ (ʢʣʘʨʢʘ) ʩʦʩʪʘʚʣʷʝʪ 66 ʤʛ/ʢʛ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʯʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʇʦʯʚʝʥʥʳʡ ʘʥʘʣʠʟ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʤʝʜʠ ʚ ʧʨʦʙʘʭ ʧʦʯʚ 

ʆʧʨʝʜʝʣʷʝʤʳʡ ʢʦʤʧʦʥʝʥʪ, ʝʜ.ʠʟʤ. ʂʦʥʪʨʦʣʴ ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 ɺʘʨʠʘʥʪ 3 

ʄʝʜʴ, ʤʛ/ʢʛ 3,82 3,26 7,4 5,1 

ʆɼʂ 66 ʤʛ/ʢʛ     

   

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʅʏ ʤʝʜʠ, (ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʩʝʤʷʥ, ʧʦʣʠʚ) ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 

ʚʘʨʠʘʥʪʦʤ (ʟʘʤʘʯʠʚʘʥʠʝ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ), ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʥʘ 41%, ʚʦ ʚʪʦʨʦʤ 

ʥʘ 25%, ʪʨʝʪʠʡ ʚʘʨʠʘʥʪ 60%.  

ʆʙʨʘʟʮʳ ʧʨʦʙ ʧʦʯʚʳ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʘʟʥʠʮʫ ʨʝʟʫʣʴʪʘʪʘ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʢʦʥʪʨʦʣʝʤ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʤʝʜʠ ʚʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,9 ʨʘʟʘ ʠ 1,3 ʚ ʪʨʝʪʴʝʤ 
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ʚʘʨʠʘʥʪʝ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ (ʚʘʨʠʘʥʪ 2,3) ʧʨʦʚʦʜʠʣʩʷ ʧʦʣʠʚ ʧʦʯʚʳ ʨʘʩʪʚʦʨʦʤ ʥʘʥʦʯʘʩʪʠʮ 

ʤʝʜʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʦʧʳʪʘ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʨʘʩʪʚʦʨʘ ʅʏ ʤʝʜʠ ʚ ʚʠʜʝ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ (ʟʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʠ ʧʦʣʠʚ ʧʦʯʚʳ), ʥʝ ʧʨʠʚʝʣʦ ʢ ʘʢʢʫʤʫʣʷʮʠʠ 

ʵʣʝʤʝʥʪʘ ʤʝʜʠ ʚ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʩʝʥʦ ʛʦʨʦʭʦʦʚʩʷʥʦʡ ʩʤʝʩʠ) ʠ ʧʦʯʚʝ. 

ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʝʜʠ ʚ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ, 

ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʪʚʦʨʘ ʅʏ ʚ ʚʠʜʝ ʧʦʣʠʚʘ, ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʢʠʩʣʦʪʥʦʩʪʠ 

ʧʦʯʚʳ, ʠʟ-ʟʘ ʥʘʠʤʝʥʴʰʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʚʠʞʥʳʡ ʬʦʨʤ ʤʝʜʠ ʚ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ 

ʧʦʯʚʘʭ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʩʪʚʦʨʘ ʥʘʥʦʧʦʨʦʰʢʦʚ ʤʝʜʠ ʚ ʚʠʜʝ 

ʧʦʣʠʚʘ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʸ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʚ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʯʚʝ. 
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ʇʈɽʀʄʋʑɽʉʊɺɸ ʀ ʅɽɼʆʉʊɸʊʂʀ ʌʀʊʆʈɽʄɽɼʀɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

 

ʉ.ɺ. ɻʘʣʴʯʝʥʢʦ
1
, ɸ.ʉ. ʏʝʨʜʘʢʦʚʘ

1 

1
 ʌɻɹʆʋ ɺʆ çʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉ.ɸ. ɽʩʝʥʠʥʘè, ʛ. ʈʷʟʘʥʴ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟ ʧʝʨʩʧʝʢʪʠʚ ʧʨʠʤʝʥʝʥʠʷ ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʧʦʯʚ. ʇʨʠʚʦʜʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ. ʆʧʠʩʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʤʝʜʠʘʮʠʠ ʧʦʯʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʪʦʨʝʤʝʜʠʘʮʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʯʚ, ʨʘʩʪʝʥʠʷ-ʘʢʢʫʤʫʣʷʪʦʨʳ. 

 

Summary. The article analyzes the prospects for the use of phytoremediation technologies for the 

restoration of disturbed soils. The classification of modern phytoremediation methods is given. The 

advantages and disadvantages of these methods of soil restoration are described. 

Key words: phytoremediation, soil restoration, accumulator plants. 

 

ʇʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʝ ʦʙʲʝʤʳ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʫʯʥʦʛʦ ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʩʧʦʩʦʙʦʚ 

ʨʝʤʝʜʠʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʭ ʠ ʧʨʦʩʪʳʭ ʩʧʦʩʦʙʦʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʬʠʪʦʨʝʤʝʜʠʘʮʠʷ. ʉʘʤʳʝ ʧʝʨʚʳʝ 

ʥʘʫʯʥʳʝ ʩʚʝʜʝʥʠʷ ʢʘʩʘʪʝʣʴʥʦ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ ʠʟʨʘʠʣʴʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [1]. ʆʜʥʘʢʦ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʠʣʠ ʪʦʣʴʢʦ ʚ 80-ʭ ʛʦʜʘʭ XX ʚʝʢʘ.  

ʇʦʜ ʬʠʪʦʨʝʤʝʜʠʘʮʠʝʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʮʝʣʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʨʠʨʦʜʥʳʭ ʠ ʩʪʦʯʥʳʭ, ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʣʝʥʳʭ 

ʨʘʩʪʝʥʠʡ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʣʝʞʠʪ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʘʢʪʠʚʥʦ ʧʦʛʣʦʱʘʪʴ 

ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʥʘʢʘʧʣʠʚʘʪʴ ʚ ʩʚʦʠʭ ʪʢʘʥʷʭ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʩʦʝʜʠʥʝʥʠʷ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘʛʨʷʟʥʠʪʝʣʠ.   

ʈʝʤʝʜʠʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʘʩʪʝʥʠʡ ʨʘʟʣʠʯʝʥ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ [2]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʩʪʝʥʠʡ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʚʘʨʴʠʨʫʶʪ ʠ ʧʦʜʭʦʜʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʨʘʤʢʘʭ ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʨʝʜʠ ʥʠʭ 

ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ:  

1) ʨʠʟʦʬʠʣʴʪʨʘʮʠʷ ï ʬʦʨʤʘ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʬʠʣʴʪʨʘʮʠʠ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʛʨʫʥʪʦʚʳʭ, ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʩʪʦʯʥʳʭ ʚʦʜ ʯʝʨʝʟ ʤʘʩʩʫ ʢʦʨʥʝʡ;  

2) ʬʠʪʦʵʢʩʪʨʘʮʠʷ ï ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

(ʘʢʢʫʤʫʣʷʪʦʨʦʚ) ʘʢʪʠʚʥʦ ʧʦʛʣʦʱʘʪʴ ʟʘʛʨʷʟʥʠʪʝʣʠ ʠʟ ʧʦʯʚʳ ʠʣʠ ʚʦʜʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʬʠʪʦʤʘʩʩʝ;  

3) ʬʠʪʦʚʦʣʘʪʠʣʠʟʘʮʠʷ ï ʠʩʧʘʨʝʥʠʝ ʚʦʜʳ ʠ ʣʝʪʫʯʠʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʮʝʩʩʝ 

ʪʨʘʥʩʧʠʨʘʮʠʠ;  
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4) ʬʠʪʦʩʪʘʙʠʣʠʟʘʮʠʷ ï ʤʝʪʦʜ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʧʦʛʣʦʱʝʥʥʳʭ 

ʨʘʩʪʝʥʠʝʤ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʤʝʥʝʝ ʧʦʜʚʠʞʥʫʶ ʠ ʤʝʥʝʝ ʘʢʪʠʚʥʫʶ ʬʦʨʤʫ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ;  

5) ʬʠʪʦʜʝʛʨʘʜʘʮʠʷ ï ʧʨʦʮʝʩʩ ʜʝʩʪʨʫʢʮʠʠ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʚʳʜʝʣʷʝʤʳʭ ʨʘʩʪʝʥʠʷʤʠ ʩʦʝʜʠʥʝʥʠʡ;  

6) ʬʠʪʦʩʪʠʤʫʣʷʮʠʷ ï ʩʪʠʤʫʣʷʮʠʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ 

ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʯʠʩʪʢʠ.  

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʤʝʪʦʜʳ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʟʜʫʰʥʦʡ, ʚʦʜʥʦʡ ʠ ʧʦʯʚʝʥʥʦʡ. ʅʦ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʠʣʠ ʚ ʧʨʘʢʪʠʢʝ ʨʝʤʝʜʠʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʧʦʯʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʠʪʦʨʝʤʝʜʠʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ, ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, 

ʧʝʩʪʠʮʠʜʘʤʠ ʠ ʥʝʢʦʪʦʨʳʤʠ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ [3].  

ʌʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʜʦʩʪʦʠʥʩʪʚ, ʢʦʪʦʨʳʝ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ.  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʪʦʨʦʥʫ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ. 

ʇʦ ʧʨʠʯʠʥʝ ʥʝʚʳʩʦʢʠʭ ʟʘʪʨʘʪ ʥʘ ʨʝʘʣʠʟʘʮʠʶ, ʬʠʪʦʨʝʤʝʜʠʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʳʛʦʜʥʳʭ ʩʧʦʩʦʙʦʚ. ʉʪʦʠʤʦʩʪʴ ʩʝʤʷʥ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ, ʦʜʥʘʢʦ 

ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʶʜʞʝʪʥʦʡ. ʇʨʠ ʵʪʦʤ, ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʧʨʠʤʝʨʥʦ ʚ 2-4 ʨʘʟʘ ʜʝʰʝʚʣʝ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʝʤʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʯʠʱʝʥʠʷ 50 ʩʤ ʩʣʦʷ ʧʦʯʚʳ ʧʦʪʨʝʙʫʝʪʩʷ 400 ʪʳʩ. 

ʜʦʣʣʘʨʦʚ, ʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ ï ʦʪ 60 ʜʦ 100 ʪʳʩ. ʜʦʣʣʘʨʦʚ.  

ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʧʦʩʦʙʘ ʥʘʨʷʜʫ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʢʘʯʝʩʪʚʦ ʦʯʠʩʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʝʥʠʡ ʥʝ ʫʩʪʫʧʘʝʪ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ.  

ʅʝʤʘʣʦʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʧʨʠʤʝʥʝʥʠʷ ʩʧʦʩʦʙʘ. ʅʝʦʙʭʦʜʠʤʦ ʣʠʰʴ ʚʳʩʘʜʠʪʴ 

ʨʘʩʪʝʥʠʷ ʚ ʟʘʛʨʷʟʥʝʥʥʦʡ ʟʦʥʝ, ʠʣʠ ʚ ʤʝʩʪʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʦʡ ʚʦʟʜʝʡʩʪʚʠʶ. ɸ 

ʟʘʪʝʤ ʩʦʙʨʘʪʴ çʟʘʛʨʷʟʥʝʥʥʳʡ ʫʨʦʞʘʡè ʠ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʝʛʦ ʢʘʢ ʦʪʭʦʜʳ ʪʨʝʪʴʝʛʦ ʢʣʘʩʩʘ 

ʦʧʘʩʥʦʩʪʠ, ʠʣʠ ʞʝ ʧʝʨʝʨʘʙʦʪʘʪʴ ʜʘʥʥʫʶ ʬʠʪʦʤʘʩʩʫ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʙʠʦʪʦʧʣʠʚʘ.  

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʨʘʩʪʝʥʠʡ, ʥʘʢʦʧʣʝʥʥʳʭ 

ʠʤʠ ʮʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʩʝʨʝʙʨʦ, ʥʠʢʝʣʴ, ʤʝʜʴ ʠ ʜʨ.), ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʙʫʜʫʱʝʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ 

ʧʨʦʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʨʘʟʚʠʚʘʝʪʩʷ 

ʬʠʪʦʤʘʡʥʠʥʛ. 

ɽʱʝ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚʳʩʪʫʧʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ. 

ʊʷʞʝʣʘʷ ʪʝʭʥʠʢʘ, ʠʟʲʷʪʠʝ ʛʨʫʥʪʘ, ʠʟʤʝʥʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ʤʦʞʝʪ ʦʢʘʟʘʪʴ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʣʠ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʷʤ ʵʢʦʩʠʩʪʝʤ ʠʣʠ ʠʭ 

ʜʝʛʨʘʜʘʮʠʠ. ʄʝʪʦʜ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʝʥ ʠ ʥʝ ʥʘʥʦʩʠʪ 

ʚʨʝʜʘ ʵʢʦʩʠʩʪʝʤʘʤ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʫʱʝʩʪʚʫʝʪ ʠ ʨʷʜ 

ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʠʭ ʧʨʠʤʝʥʝʥʠʷ.  

ʊʘʢ, ʦʙʲʝʤ ʦʯʠʱʘʝʤʳʭ ʧʦʯʚ ʦʛʨʘʥʠʯʝʥ ʛʣʫʙʠʥʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ 

ʨʘʩʪʝʥʠʡ. ʂʦʨʥʠ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʜʦʩʪʠʛʘʶʪ ʛʣʫʙʠʥ ʜʦ 50 ʩʤ, ʭʦʪʷ ʨʘʩʪʝʥʠʷ ʘʨʠʜʥʳʭ 

ʨʘʡʦʥʦʚ ʤʦʛʫʪ ʧʨʦʥʠʢʘʪʴ ʜʦ 15 ʤ ʚʛʣʫʙʴ. ʆʜʥʘʢʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ-

ʨʝʤʝʜʠʘʪʦʨʦʚ ʛʣʫʙʠʥʘ ʦʭʚʘʪʘ ʦʯʠʱʘʝʤʦʛʦ ʛʨʫʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 0,7ï2 ʤ, ʚʚʠʜʫ ʯʝʛʦ 

ʥʝʚʦʟʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʨʠʩʢ ʤʠʛʨʘʮʠʠ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʘʢ, ʧʨʠ ʬʠʪʦʵʢʩʪʨʘʢʮʠʠ ʟʥʘʯʠʤʦʛʦ ʩʥʠʞʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʪʦʢʩʠʢʘʥʪʦʚ ʚ ʧʦʯʚʝ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʪʦʣʴʢʦ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ 

ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʝʜʠʘʮʠʦʥʥʳʭ ʤʝʨʦʘʧʨʠʷʪʠʡ. ʅʘʧʨʠʤʝʨ, ʧʝʨʠʦʜ ʧʦʣʫʫʜʘʣʝʥʠʷ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʠʟ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ ʮʠʥʢʘ 70ï510 ʣʝʪ, ʘ ʜʣʷ ʢʘʜʤʠʷ 13ï1100 ʣʝʪ, ʧʨʠ ʵʪʦʤ 
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ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʯʚ, ʠʭ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʤʦʞʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ ʟʘʚʠʩʠʪ ʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʅʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʥʠʟʢʦʤ ʠʣʠ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʦʵʪʦʤʫ 

ʬʠʪʦʨʝʤʝʜʠʘʮʠʷ ʧʝʨʩʧʝʢʪʠʚʥʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ 

ʚ ʧʨʝʜʝʣʘʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ ʩʝʣʠʪʝʙʥʳʭ ʟʦʥ), ʘ ʪʘʢʞʝ 

ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʣʠʛʦʥʦʚ ʊʂʆ [4].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʪʦʨʝʤʝʜʠʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʧʦʩʦʙʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʧʦʯʚ. ɺʘʞʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʠʟʢʘʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ.  
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ɽ. ɸ. ɻʨʠʛʦʨʴʝʚʘ
1
  

1
ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀʂɸʈʇ ɼɺʆ ʈɸʅ), ʛ. ɹʠʨʦʙʠʜʞʘʥ 

ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ ʢʣʠʤʘʪʘ ʜʣʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʜʝʢʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ GDDSI, 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʢʘʢ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʛʨʘʜʫʩʦ-ʜʥʝʡ (GDD) ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ 

ʚ ʥʘʩʪʦʷʱʝʤ ʚʨʝʤʝʥʠ ʢ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʫʩʣʦʚʠʷʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʧʦʪʝʧʣʝʥʠʷ, ʛʜʝ 

GDD ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʜʣʷ ʙʘʟʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ 0, 5, 10 ʠ 15ÁC. ɸʧʨʦʙʘʮʠʷ GDDSI 

ʥʘ ʧʨʠʤʝʨʝ ʶʞʥʦʡ ʯʘʩʪʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʧʦʢʘʟʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʩ ʶʛ ʥʘ ʩʝʚʝʨ ʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʙʘʟʦʚʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʨʦʛʘ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʘ ʜʣʷ ʪʝʧʣʦʣʶʙʠʚʳʭ 

ʨʘʩʪʝʥʠʡ ʥʘ ʢʨʘʡʥʝʤ ʩʝʚʝʨʝ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʤʘʨʛʠʥʘʣʴʥʳʭ ʜʣʷ ʨʦʩʪʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʫʩʣʦʚʠʷʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʪʝʧʣʝʥʠʷ. 

ʂʣʁʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʤʘʪ, ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʪʝʧʣʦʚʳʝ ʨʝʩʫʨʩʳ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 

ʠʥʜʝʢʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ. 

 

Summary.The Growing Degree Sensitivity Index (GDDSI) is proposed to determine the sensitivity 

of climate heat resources for agriculture, which is defined as the percentage of Growing Degree-

Days (GDD) for a certain period in the present time to the predicted conditions for various warming 

scenarios, where GDD is calculated for the base threshold air temperatures of 0, 5, 10 and 15ÁC. A 

significant increase in GDDSI was detected in the southern part of the Russian Far East as it moved 

from south to north, and with an increase in the base temperature threshold. The highest sensitivity 

was determined for heat-loving plants in the far north of the study area, in marginal conditions for 

crop growth. It was found that in most cases, the sensitivity does not significantly increase as the 

rate of warming increases.  

Key words: climate, climate change, Growing Degree Days, agriculture, Growing Degree 

Sensitivity Index, Russian Far East. 

 

ɺʚʝʜʝʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʰʝ ʦʙʱʝʩʪʚʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʙʦʣʴʰʠʤ 

ʯʠʩʣʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʛʨʦʟ, ʘʥʘʣʠʟ ʫʷʟʚʠʤʦʩʪʠ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ [1]. ʇʨʠ ʦʙʩʫʞʜʝʥʠʠ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

ʄɻʕʀʂ ʦʧʨʝʜʝʣʷʝʪ ʫʷʟʚʠʤʦʩʪʴ ʢʘʢ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʚʢʣʶʯʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʣʠʤʘʪʘ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʷʚʣʝʥʠʷ, 

ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʩʧʨʘʚʠʪʴʩʷ ʩ ʥʠʤʠ [2]. ʋʷʟʚʠʤʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ, ʚʝʣʠʯʠʥʳ ʠ ʩʢʦʨʦʩʪʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʤ ʧʦʜʚʝʨʞʝʥʘ ʩʠʩʪʝʤʘ, ʝʸ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ [2]. 

ʈʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʟʘʚʠʩʠʪ 

ʦʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʢʣʠʤʘʪ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʤʳʭ [3ï10]. ʉʨʝʜʠ ʧʝʨʝʤʝʥʥʳʭ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʦʩʘʜʢʠ 

[3, 4]. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ, ʧʦʵʪʦʤʫ ʣʶʙʦʝ ʝʝ ʠʟʤʝʥʝʥʠʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʘʭ 

ʪʝʨʨʠʪʦʨʠʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ 

ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʬʦʪʦʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʠ 
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ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦʯʚʳ. ʂʫʤʫʣʷʪʠʚʥʳʡ ʵʬʬʝʢʪ ʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ 

ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʤʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [3ï8]. 

ʈʘʟʨʘʙʦʪʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ 

ʥʘ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʠ ʦʪʨʘʞʘʶʱʠʭ ʪʝʧʣʦʚʳʝ ʨʝʩʫʨʩʳ ʢʣʠʤʘʪʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚ ʧʨʘʢʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ [3ï10]. ʇʨʝʜʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ 

ʩʫʤʤʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ: ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ [3, 6], 

ʠʥʜʝʢʩ ʍʫʛʣʠʥʘ (Huglin Index) [10], ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ [9], ʠʥʜʝʢʩ ʧʨʦʭʣʘʜʥʦʡ ʥʦʯʠ 

[3, 10], ʪʝʧʣʦʚʦʡ ʠʥʜʝʢʩ [3, 9], ʩʫʤʤʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ [3, 4], ʵʬʬʝʢʪʠʚʥʘʷ 

ʥʘʢʦʧʣʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ [3], ʠʥʜʝʢʩ ʛʨʘʜʫʩʦ-ʜʥʝʡ (GDD) [5ï8] ʠ ʜʨʫʛʠʝ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʜʣʷ ʦʮʝʥʢʠ ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ ʢʣʠʤʘʪʘ ʥʘʠʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʜʝʢʩʘ GDD 

ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʧʦʨʦʛʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʫʣʴʪʫʨʳ [5ï8]. 

ʀʥʜʝʢʩ ʛʨʘʜʫʩʦ-ʜʥʝʡ Growing Degree Days (GDD) ï ʵʪʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʦʪʨʘʞʘʶʱʠʡ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ 

ʩʫʤʤʳ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʨʦʛʘ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʥʝʡ. 

ʀʥʜʝʢʩ GDD ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʢʦʧʣʝʥʠʠ ʪʝʧʣʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʨʘʩʪʝʥʠʷʤʠ 

ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʠʥʜʝʢʩʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʟʣʠʯʥʳʝ ʨʝʘʢʮʠʠ ʨʘʩʪʝʥʠʡ ʥʘ ʦʜʥʫ ʠ ʪʫ 

ʞʝ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʠʭ ʨʦʩʪʘ; ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʥ ʧʦʣʝʟʝʥ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ 

ʧʨʠʣʦʞʝʥʠʷʭ [3ï8]. ʅʘʧʨʠʤʝʨ, ʠʥʜʝʢʩ GDD ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʦʩʪʘ 

ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʢʫʢʫʨʫʟʘ, ʧʰʝʥʠʮʘ ʠ ʩʦʷ; ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʟʘʱʠʪʥʳʭ 

ʜʝʡʩʪʚʠʡ ʧʨʦʪʠʚ ʥʘʩʝʢʦʤʳʭ ʠ ʙʦʣʝʟʥʝʡ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʩʝʚʳ [3, 5]. 

ʀʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʤʥʦʛʠʭ ʵʢʦʩʠʩʪʝʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʠʟʤʝʥʝʥʠʷ ʪʝʧʣʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʦ ʠ ʥʘ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ, 

ʢʦʣʠʯʝʩʪʚʦ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʣʥ ʪʝʧʣʘ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʟʘʩʫʭʝ ʠ ʪ.ʜ. 

[3, 4, 11]. ʂʦʣʝʙʘʥʠʝ ʢʣʠʤʘʪʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʩʜʚʠʛʠ ʚ ʬʝʥʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʷʤ 

ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ [3, 4, 7, 8]. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʚ ʙʫʜʫʱʝʤ, ʙʦʣʝʝ 

ʪʝʧʣʦʤ ʤʠʨʝ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ [3, 11ï16]. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʤʝʪʦʜʳ 

ʘʥʘʣʦʛʦʚ, ʚ ʢʦʪʦʨʳʭ ʜʠʥʘʤʠʢʘ ʧʨʦʰʣʳʭ ʣʝʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʮʝʥʘʨʠʝʚ 

ʧʦʪʝʧʣʝʥʠʷ ʢʘʢ ʘʥʘʣʦʛ ʙʫʜʫʱʝʛʦ ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʩʚʝʥʥʳʭ ʠʣʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʢʘʢ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ, ʪʘʢ ʠ (ʠʣʠ) ʚʨʝʤʝʥʥʦʤ ʤʘʩʰʪʘʙʝ [12]. ʆʥʠ 

ʦʩʥʦʚʘʥʳ ʥʘ ʨʝʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʜʚʠʛʘʭ, ʚʳʟʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʨʦʛʨʘʬʠʠ, 

ʪʦʧʦʛʨʘʬʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʫʰʠ ʠ ʤʦʨʷ ʠ ʪ.ʜ., ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʢʦʥʢʨʝʪʥʳʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʩ ʙʦʣʝʝ ʪʝʧʣʳʤʠ ʫʩʣʦʚʠʷʤʠ [3]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʦʩʥʦʚʘʥ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʢʣʠʤʘʪʘ, ʘ ʥʝ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʪʨʝʥʜʘʭ [3]. 

ɺʦ-ʚʪʦʨʳʭ, ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ 

ʧʘʨʥʠʢʦʚʳʤʠ ʛʘʟʘʤʠ, ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ ʧʨʠʤʝʥʷʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʛʣʦʙʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʪʘʢʠʝ ʢʘʢ 

ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ ʚʳʙʨʦʩʦʚ [3, 9, 16, 17]. ʀʭ 

ʛʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʦʙʲʷʩʥʷʝʪʩʷ ʩʚʝʨʭʩʣʦʞʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʨʝʘʣʴʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ: ʜʘʞʝ ʥʘʠʙʦʣʝʝ ʧʨʦʨʘʙʦʪʘʥʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʝʘʣʠʩʪʠʯʥʳ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʝʪʘʣʠ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ 

ʥʘʜʝʞʥʦʩʪʠ [3, 12]. 

ɽʩʣʠ ʦʯʝʥʴ ʩʣʦʞʥʳʝ ʤʦʜʝʣʠ ʮʠʨʢʫʣʷʮʠʠ ʥʝ ʤʦʛʫʪ ʨʝʘʣʠʩʪʠʯʥʦ ʦʧʠʩʘʪʴ ʙʫʜʫʱʠʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʪʦ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʭʦʨʦʰʦ ʨʘʙʦʪʘʶʪ ʩʠʥʪʝʪʠʯʝʩʢʠʝ 

ʩʮʝʥʘʨʠʠ, ʛʜʝ ʚʭʦʜʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʦʜʠʬʠʮʠʨʫʶʪʩʷ ʨʝʛʫʣʷʨʥʳʤʠ 
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ʧʨʠʨʘʱʝʥʠʷʤʠ ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ, ʘ ʟʘʪʝʤ ʠʩʩʣʝʜʫʝʪʩʷ ʨʝʘʢʮʠʷ ʝʜʠʥʠʮʳ 

ʵʢʩʧʦʟʠʮʠʠ ʥʘ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʥʝʡʥʳʭ ʩʜʚʠʛʦʚ [3, 8, 13]. ʅʘʧʨʠʤʝʨ, 

ʠʥʪʝʨʚʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ +0,5, +1,0 ʠ +1,5ÁC ʧʨʠʥʷʪʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʠʪʫʘʮʠʡ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʫʩʣʦʚʠʷ, 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʤʝʞʜʫ ʩʦʚʨʝʤʝʥʥʳʤ ʢʣʠʤʘʪʦʤ ʠ ʙʫʜʫʱʠʤ ʢʣʠʤʘʪʦʤ ʩ ʫʜʚʦʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ [3, 17]. 

ɼʣʷ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ 

ʪʝʧʣʦʚʳʤ ʫʩʣʦʚʠʷʤ ʧʨʝʜʣʦʞʝʥ ʀʥʜʝʢʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ï GDD 

Sensitivity Index (GDDSI), ʚ ʢʦʪʦʨʦʤ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ [2, 3, 15ï17] ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʥʪʝʪʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʩʦ ʩʮʝʥʘʨʠʷʤʠ ʧʦʪʝʧʣʝʥʠʷ +1, +2 ʠ +3ÁC [3, 8, 14]. 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ 

ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʪʘʢ ʢʘʢ ʦʥʦ ʪʝʩʥʦ ʩʚʷʟʘʥʦ 

ʩ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ [3, 4, 7, 8, 13, 16, 17]. ʇʨʦʛʥʦʟʳ ʙʫʜʫʱʝʛʦ 

ʢʣʠʤʘʪʘ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʥʦ ʪʘʢʠʝ ʧʨʦʛʥʦʟʳ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, ʩʦʭʨʘʥʷʪʩʷ ʠ ʚ ʙʫʜʫʱʝʤ [13]. 

ʅʘʠʙʦʣʝʝ ʧʦʣʝʟʥʳʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʮʝʥʢʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ [13], ʨʝʰʘʶʱʠʡ ʧʨʦʙʣʝʤʫ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʢʣʠʤʘʪʘ ʧʫʪʝʤ ʚʳʷʚʣʝʥʠʷ ʨʝʛʠʦʥʦʚ ʩ ʚʳʩʦʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʝʛʦ ʠʟʤʝʥʝʥʠʷʤ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʘʧʨʦʙʠʨʦʚʘʪʴ ʠʥʜʝʢʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

(GDDSI) ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʥʘ ʧʨʠʤʝʨʝ ʶʞʥʦʡ ʯʘʩʪʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

ʜʣʷ ʨʘʟʥʳʭ ʧʦʨʦʛʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ ʧʦʪʝʧʣʝʥʠʷ 

+1, +2 ʠ +3ÁC; ʧʦʜʪʚʝʨʜʠʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ GDDSI ʢʘʢ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʚ ʫʩʣʦʚʠʷʭ ʤʫʩʩʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʩʨʝʜʥʠʭ 

ʰʠʨʦʪ ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʘʤʧʣʠʪʫʜʘʤʠ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʪʝʤʧʝʨʘʪʫʨ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʫʝʤʳʡ ʨʘʡʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʰʠʨʥʫʶ ʦʙʣʘʩʪʴ 

ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ (ɼɺ) ʈʦʩʩʠʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 127 ʜʦ 143Á ʚ.ʜ. ʠ ʦʪ 43 ʜʦ 59Á 

ʩ.ʰ. ʈʝʣʴʝʬ ʨʘʟʥʦʦʙʨʘʟʝʥ, ʚʢʣʶʯʘʝʪ ʦʙʰʠʨʥʳʝ ʛʦʨʥʳʝ ʨʘʡʦʥʳ, ʧʨʦʩʪʠʨʘʶʱʠʝʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʠ ʰʠʨʦʢʠʝ ʨʘʚʥʠʥʳ ʚ ʜʦʣʠʥʝ ʨ. ɸʤʫʨ. 

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʂʸʧʧʝʥʘ-ɻʝʡʛʝʨʘ, ʢʣʠʤʘʪ ʤʝʥʷʝʪʩʷ ʦʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩ ʪʝʧʣʳʤ 

ʣʝʪʦʤ ʜʦ ʩʫʙʘʨʢʪʠʯʝʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ [8] ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ 

ʛʦʜʦʚʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʣʝʙʣʶʪʩʷ ʦʪ ï5,4Áʉ 

ʚ ʕʢʠʤʯʘʥʝ ʜʦ +5,7Áʉ ʚ ʇʦʛʨʘʥʠʯʥʦʤ, ʘ ʛʦʜʦʚʘʷ ʘʤʧʣʠʪʫʜʘ ʪʝʤʧʝʨʘʪʫʨ ï ʦʪ 28,2Áʉ 

ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʜʦ 52,7Áʉ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʘʡʦʥʘʭ [6, 8]. 

ʀʥʜʝʢʩ GDD ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʙʘʟʦʚʦʛʦ 

ʧʦʨʦʛʘ ʟʘ ʢʘʞʜʳʡ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ ʪʝʧʣʦʛʦ ʚʨʝʤʝʥʠ ʛʦʜʘ ʚ ʧʨʝʜʝʣʘʭ ʧʦʨʦʛʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʫʪʦʯʥʳʭ ʚʝʣʠʯʠʥ [6, 8]. ɺ ʢʘʯʝʩʪʚʝ ʧʦʨʦʛʦʚʳʭ, ʠʣʠ ʙʘʟʦʚʳʭ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʳ 10 ʠ 15Áʉ, ʦʪʨʘʞʘʶʱʠʝ ʪʝʧʣʦʚʳʝ ʨʝʩʫʨʩʳ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (GDD10) ʠ ʧʝʨʠʦʜʘ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ 

ʪʝʧʣʦʣʶʙʠʚʳʭ ʢʫʣʴʪʫʨ (GDD15) [4, 6, 8]. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʚʦʜʠʪʩʷ ʫʯʝʪ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʪʝʤʧʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠʣʠ ʜʘʞʝ 

ʧʦʜʘʚʠʪʴ ʠʭ ʨʦʩʪ, ʪ.ʝ. ʧʨʠ ʩʫʤʤʠʨʦʚʘʥʠʠ ʟʘ ʢʘʞʜʳʝ ʩʫʪʢʠ ʠʩʢʣʶʯʘʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ 

ʚʝʨʭʥʝʛʦ ʧʦʨʦʛʘ 30ÁC [5,6]. ʈʘʩʯʝʪʘ ʠʥʜʝʢʩʘ GDD ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ 

ʤʠʥʠʤʘʣʴʥʳʤ ʩʫʪʦʯʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʚʦʟʜʫʭʘ ʜʣʷ 50 ʛʠʜʨʦʤʝʪʝʦʩʪʘʥʮʠʡʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʶʞʥʦʡ ʯʘʩʪʠ ɼɺ ʟʘ ʧʝʨʠʦʜ ʩ 1966 ʧʦ 2017 ʛʛ. 

ɼʣʷ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʥʜʝʢʩʘ GDD ʢ ʠʟʤʝʥʝʥʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʩʦ ʩʮʝʥʘʨʠʷʤʠ ʧʦʪʝʧʣʝʥʠʷ +1, +2 ʠ +3 ÁC [1ï3, 8, 14ï17]. GDDSI 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʦʮʝʥʪʥʦʝ ʠʟʤʝʥʝʥʠʝ GDD ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʮʝʥʘʨʠʷ ʧʦʪʝʧʣʝʥʠʷ 

ʧʨʠʙʘʚʣʝʥʠʝʤ 1, 2 ʠʣʠ 3ÁC ʢ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʩʫʪʦʯʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ 

ʧʝʨʝʜ ʢʘʞʜʳʤ ʨʘʩʯʝʪʦʤ GDD ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ GDDSI [8]. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ GDD10 ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʥʘʩʪʫʧʣʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʧʝʨʠʦʜʘ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʢʨʘʡʥʝʤ ʶʛʝ ï ʟʜʝʩʴ ʦʥʠ ʧʦʯʪʠ ʚ ʧʷʪʴ ʨʘʟ 

ʚʳʰʝ, ʯʝʤ ʥʘ ʩʝʚʝʨʝ. ɺʳʷʚʣʝʥʘ ʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʚ GDD10 ʤʝʞʜʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʠ 

ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʷʤʠ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʡ ʰʠʨʦʪʝ. ɺ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʵʪʘ ʨʘʟʥʠʮʘ ʙʦʣʴʰʝ 

ʜʚʫʢʨʘʪʥʦʡ ʚʝʣʠʯʠʥʳ: ʥʘʧʨʠʤʝʨ, ʚ ɽʢʘʪʝʨʠʥʦ-ʅʠʢʦʣʴʩʢʦʝ (1226ÁC) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɿʦʣʦʪʳʤ 

(520ÁC); ʢʦʥʪʨʘʩʪʳ ʥʘ ʩʝʚʝʨʝ ʪʝʨʨʠʪʦʨʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ. GDD15 ʦʧʠʩʳʚʘʝʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʪʝʧʣʦʣʶʙʠʚʳʭ ʨʘʩʪʝʥʠʡ. ʈʘʟʥʠʮʘ ʚ GDD15 ʤʝʞʜʫ ʩʝʚʝʨʦʤ ʠ ʶʛʦʤ ʙʦʣʴʰʝ ʯʝʤ 

ʚ 10 ʨʘʟ: ʦʪ 20ÁC ʚ ʆʭʦʪʩʢʝ ʥʘ ʩʝʚʝʨʝ ʜʦ ʙʦʣʝʝ 600ÁC ʚ ʉʚʠʷʛʠʥʦ ʥʘ ʶʛʝ, ʠʣʣʶʩʪʨʠʨʫʷ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʢʦʥʪʨʘʩʪ ʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʘʨʪʠʥʘ ʘʥʘʣʦʛʠʯʥʘ 

ʦʧʠʩʘʥʥʦʡ ʜʣʷ GDD10, ʥʦ ʩʦ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʘʙʩʦʣʶʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

ʊʝʧʣʦʚʳʝ ʨʝʩʫʨʩʳ ʢʣʠʤʘʪʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ (ʧʰʝʥʠʮʘ, ʦʚʝʩ, ʷʯʤʝʥʴ ʠ ʜʘʞʝ ʨʠʩ ʚ ʩʘʤʳʭ ʶʞʥʳʭ ʨʘʡʦʥʘʭ), ʦʚʦʱʝʡ ʠ ʩʦʠ [3, 4, 6]. 

ʀʟ-ʟʘ ʥʠʟʢʦʡ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘ ʩʝʚʝʨʝ, ʚ ʛʦʨʘʭ ʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʚʦʟʜʝʣʳʚʘʶʪ 

ʥʝʢʦʪʦʨʳʝ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ ʠ ʢʘʨʪʦʬʝʣʴ, ʘ ʪʘʢʞʝ ʦʚʦʱʠ ʚ ʪʝʧʣʠʮʘʭ [6]. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ GDDSI ʧʦʢʘʟʳʚʘʶʪ ʥʝʣʠʥʝʡʥʫʶ ʨʝʘʢʮʠʶ ʠʥʜʝʢʩʘ GDD 

ʥʘ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʘʟʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ. GDDSI 

ʜʣʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 12ï40%, 5ï88% ʠ 33ï142% ʜʣʷ ʩʮʝʥʘʨʠʝʚ 

ʧʦʪʝʧʣʝʥʠʷ +1, +2 ʠ +3ÁC, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚʳʷʚʣʝʥʘ 

ʜʣʷ GDD15: 19ï153%, 4ï496% ʠ ʜʦ 65%-ʙʦʣʝʝ 1000% ʜʣʷ ʩʮʝʥʘʨʠʷ ʧʦʪʝʧʣʝʥʠʷ +3ÁC. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʝʤ ʚʳʰʝ ʙʘʟʦʚʳʡ ʧʦʨʦʛ, ʪʝʤ ʚʳʰʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʜʣʷ GDD15 ʚ ʆʭʦʪʩʢʝ ʥʘ ʩʝʚʝʨʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʧʦʪʝʧʣʝʥʠʷ. ɼʣʷ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ï ʚ ʉʢʦʚʦʨʦʜʠʥʦ, ɽʢʘʪʝʨʠʥʦ-

ʅʠʢʦʣʴʩʢʦʤ ʠ ʉʚʠʷʛʠʥʦ ï ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 7 ʜʦ 65ï66%, ʚ ʦʪʣʠʯʠʝ ʦʪ ɸʷʥʘ ʠ 

ʆʭʦʪʩʢʘ ï ʧʨʠʤʦʨʩʢʠʭ ʩʪʘʥʮʠʡ, ʛʜʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʥʷʝʪʩʷ ʦʪ 12ï13 ʜʦ 800ï1000%. 

ʀʥʜʝʢʩʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʩʪʘʥʮʠʡ ʟʘʚʠʩʷʪ ʦʪ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ: ʯʝʤ ʚʳʰʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʪʝʤ ʙʦʣʴʰʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʠ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʠʥʜʝʢʩʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʚʩʝʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʨʦʛʦʚ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʣʠʤʘʪʘ ʚ ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ ʜʣʷ GDD10 ʠ GDD15ʟʘʚʠʩʠʪ ʦʪ ʰʠʨʦʪʳ: ʯʝʤ 

ʜʘʣʴʰʝ ʥʘ ʩʝʚʝʨ, ʪʝʤ ʚʳʰʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ ʙʦʣʝʝ ʥʠʟʢʫʶ ʚʝʣʠʯʠʥʫ GDDSI ʜʣʷ ʩʮʝʥʘʨʠʷ ʧʦʪʝʧʣʝʥʠʷ +2ÁC 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ +1ÁC ʥʘ ʥʝʢʦʪʦʨʳʭ ʶʞʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʩʪʘʥʮʠʷʭ. ʇʨʠʤʝʨʘʤʠ ʵʪʦʛʦ 

ʷʚʣʷʶʪʩʷ ʨʘʩʯʝʪʳ ʜʣʷ ɻʄʉ ʊʠʤʠʨʷʟʝʚʩʢʠʡ ʠ ɼʘʣʴʥʝʨʝʯʝʥʩʢʠʡ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʧʨʝʚʳʰʝʥʠʝʤ ʜʥʝʚʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʝʨʭʥʝʛʦ ʧʦʨʦʛʘ ʚ 30Áʉ ʚ ʦʯʝʥʴ ʞʘʨʢʠʭ ʣʝʪʥʠʭ 

ʫʩʣʦʚʠʷʭ ʠ ʠʩʢʣʶʯʝʥʠʝʤ ʵʪʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ. 

ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʵʪʠʭ ʩʣʫʯʘʝʚ, ʦʙʳʯʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʜʣʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʩʮʝʥʘʨʠʷ ʧʦʪʝʧʣʝʥʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʠʥʜʝʢʩ GDDSI ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʥʜʠʢʘʪʦʨʦʤ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʨʦʩʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʘ ʩʨʝʜʥʠʭ ʰʠʨʦʪ 

ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʘʤʧʣʠʪʫʜʘʤʠ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʪʝʤʧʝʨʘʪʫʨ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʣʥʘʷ ʦʮʝʥʢʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʨʦʣʴ ʜʨʫʛʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ 

ʦʩʘʜʢʠ ʠ ʜʝʬʠʮʠʪ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ, ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʷ, ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ [7, 9]. 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ ʦʧʠʩʳʚʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʣʠʤʘʪʘ ʪʝʨʨʠʪʦʨʠʠ 

ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʮʝʥʪʥʳʭ ʠʟʤʝʥʝʥʠʡ 

GDD ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ ʧʦʪʝʧʣʝʥʠʷ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʚ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʨʦʩʪ 

ʨʘʩʪʝʥʠʡ ʣʠʤʠʪʠʨʦʚʘʥ ʪʝʧʣʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʚʣʘʞʥʦʩʪʠ. ʕʪʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʪʘʤ, ʛʜʝ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʩʠʣʴʥʦ ʠ ʧʦʯʪʠ 

ʣʠʥʝʡʥʦ ʩʚʷʟʘʥ ʩ ʥʘʢʦʧʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. ɺʝʨʦʷʪʥʦ, ʝʛʦ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʦʩʥʦʚʥʳʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ 

ʠʟʙʳʪʦʢ ʪʝʧʣʘ ʠ ʚʣʘʛʠ. 
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ʇʨʝʜʣʦʞʝʥʥʳʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʝʪʦʜ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʢʣʠʤʘʪʘ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʩʪʦʡ ʠ ʛʠʙʢʠʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʠ ʜʨʫʛʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʧʝʨʝʤʝʥʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʦʩʘʜʢʠ ʠ ʠʩʧʘʨʝʥʠʝ. ʅʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʚʦʟʤʦʞʥʳʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʨ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
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ʋʉʊʆʁʏʀɺʆʉʊʔ ɸɻʈʆʃɸʅɼʐɸʌʊʆɺ ʅɸ ʏɸʉʊʀ ʊɽʈʈʀʊʆʈʀʀ 

ɼʖʈʊʖʃʀʅʉʂʆɻʆ ʈɸʁʆʅɸ ʈɽʉʇʋɹʃʀʂʀ ɹɸʐʂʆʈʊʆʉʊɸʅ 

 

ɸ.ɺ. ɼʤʠʪʨʠʝʚʘ
1
, ɸ.ʐ. ʊʠʤʝʨʴʷʥʦʚ

1 

1
ʌɻɹʆʋ ɺʆ ɹʘʰʢʠʨʩʢʠʡ ɻɸʋ, ʛ. ʋʬʘ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʜʠʥʘʤʠʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʦ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤ ʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤ ʫʯʘʩʪʢʘʤ ʥʘ ʧʨʠʤʝʨʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢɻʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʘʰʥʷ, ʵʨʦʟʠʷ ʧʦʯʚ, ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ 

ʫʯʘʩʪʢʠ. 

 

Summary. The article considers the dynamics of environmental sustainability for destabilizing and 

stabilizing areas on the example of the administrative region of the Republic of Bashkortostan. 

Recommendations for optimizing the land use of agricultural land are given. 

Key words: Environmental sustainability, arable land, soil erosion, destabilizing areas 

 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʚ ʈʌ ʟʘʥʠʤʘʝʪ ʢʣʶʯʝʚʦʝ ʤʝʩʪʦ ʚ ʵʢʦʥʦʤʠʢʝ. ʆʪʨʘʩʣʴ ʩʦʟʜʘʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʧʨʦʠʟʚʦʜʠʪ ʧʨʦʜʫʢʮʠʶ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ, ʤʥʦʛʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʭʦʜʷʪ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʳʥʦʢ.  ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʛʦʚʦʨʷʪ, ʯʪʦ ʥʘ ʜʦʣʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 213,3 ʤʣʥ ʪʦʥʥ, ʤʷʩʘ ʠ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ï ʜʦ 12 371 ʪʳʩ. ʪʦʥʥ, ʤʦʣʦʢʘ ʠ ʤʦʣʦʢʦʧʨʦʜʫʢʪʦʚ ï 41 135 ʪʳʩ. ʪʦʥʥ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʟʘʥʠʤʘʶʪ 

46,3 ʤʣʥ ʛʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʩʨʝʜʥʷʷ ʧʦ ʩʪʨʘʥʝ ʩʦʩʪʘʚʣʷʝʪ 24,4 ʮ/ʛʘ.  

ɺ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ 10% ʚʩʝʭ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʤʠʨʘ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜ ʟʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦʙʦʙʦʚʳʝ 

ʢʫʣʴʪʫʨʳ (59%), ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜ ʧʰʝʥʠʮʫ ï 34%, ʷʯʤʝʥʴ ï 11%, ʦʚʸʩ ï 4%, ʢʫʢʫʨʫʟʫ ï 3%. 

ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ï ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ (21%), ʪʝʭʥʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ (16%), ʢʘʨʪʦʬʝʣʴ ʠ 

ʦʚʦʱʝʙʘʭʯʝʚʳʝ ʢʫʣʴʪʫʨʳ (4%) [1, ʩ. 463], [2, ʩ. 11], [3, ʩ.83]. 

ʋʯʠʪʳʚʘʷ ʭʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ 

ʙʫʜʫʱʝʝ ʵʢʦʥʦʤʠʢʠ, ʵʢʦʣʦʛʠʠ ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʝʜʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ, ʥʝ ʥʘʥʦʩʷʱʠʡ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ:  

- ʵʨʦʟʠʷ ʧʦʯʚ; 

- ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʚʳʤʠʨʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; 

- ʟʘʛʨʷʟʥʝʥʠʝ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ; 

- ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ 

ʧʨʠʦʨʠʪʝʪʥʳʤʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ɼʶʨʪʶʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ. 
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ʉʩʳʣʘʷʩʴ ʥʘ ʠʩʪʦʯʥʠʢʠ, ʧʨʠʚʝʣʠ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʫʛʦʜʠʡ 

ʧʨʦʤʝʞʫʪʢʦʤ 9 ʣʝʪ, ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʚ 2 ʛʦʜʘ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 2011-2019 ʛʦʜʘ 

ʋʛʦʜʴʷ ɻʦʜ 

2011 2013 2015 2017 2019 

ʇʘʰʥʷ 69 684 69 744 69 844 69 861 69 855 

ʅʘʩʘʞʜʝʥʠʷ 296 296 296 296 296 

ʉʝʥʦʢʦʩʳ 13 468 13 468 13 468 13 468 13 468 

ʇʘʩʪʙʠʱʘ 26 044 25 973 25 862 25 841 25 834 

ɺ ʩʪʘʜʠʠ 

ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

(ʩʝʣʴʭʦʟʫʛʦʜʴʷ) ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʣʦʜʦʨʦʜʠʷ 

0 1 1 1 1 

ʃʝʩʥʳʝ ʧʣʦʱʘʜʠ 35 486 35 486 35 486 35 486 35 486 

ʃʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ  ʥʝ 

ʚʭʦʜʷʱʠʝ ʚ ʣʝʩʥʦʡ 

ʬʦʥʜ 

6 311 6 311 6 311 6 311 6 311 

ʇʦʜ ʚʦʜʦʡ 6 286 6 286 6 286 6 286 6 286 

ɿʝʤʣʠ ʟʘʩʪʨʦʡʢʠ 1 212 1 223 1 234 1 236 1 244 

ʇʦʜ ʜʦʨʦʛʘʤʠ 4 609 4 609 4 609 4 609 4 609 

ɹʦʣʦʪʘ 1 461 1 461 1 461 1 461 1 461 

ʅʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ 199 199 199 201 201 

ʇʨʦʯʠʝ ʟʝʤʣʠ 1 876 1 875 1 875 1 875 1 880 

ɺʩʝʛʦ 166 932 166 932 166 932 166 932 166 932 

 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ɼʶʨʪʶʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 166 932 ʛʘ. 

ʇʦ ʪʘʙʣʠʮʝ 1 ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʟʘʥʠʤʘʶʪ 

ʧʘʰʥʠ (41,7%). ʕʪʦ ʦʙʲʷʩʥʷʝʪ ʪʦ, ʯʪʦ ʨʘʡʦʥ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʦʚʳʤ ʚ ʩʬʝʨʝ ʚʳʨʘʱʠʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʝʡ ʧʘʰʥʠ. ʆʪʩʶʜʘ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʣʦʱʘʜʴ ʧʘʰʥʠ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʚ 2017 ʛʦʜʫ (69 861 ʛʘ.).  

ʂʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʜʝʣʷʪʩʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

(ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ), ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʝ (ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ).  

ɼʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ ʫʯʘʩʪʢʠ ï ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʣʘʥʜʰʘʬʪ. 

ɸ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ, ʥʘʦʙʦʨʦʪ, ʧʨʠʥʦʩʷʪ ʧʦʣʴʟʫ ï ʚʳʨʘʙʘʪʳʚʘʶʪ ʛʫʤʫʩ, ʩʦʭʨʘʥʷʶʪ ʚʣʘʛʫ, 

ʧʦʨʠʩʪʦʩʪʴ ʧʦʯʚʳ. 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʧʣʦʱʘʜʝʡ ʧʘʰʥʠ 2011ï2019 ʛʛ. 

 

ʊʘʙʣʠʮʘ 2 ï ʇʣʦʱʘʜʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʠ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʟʝʤʝʣʴ ʟʘ 2011ï2019 ʛʛ. 

ʂʘʪʝʛʦʨʠʷ 2011 2013 2015 2017 2019 

ɼʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ 77580 77650 77761 77782 77789 

ʉʪʘʙʠʣʠʟʠʨʫʶʱʠʝ 89352 89282 89171 89150 89143 

 

ʇʦ ʛʨʘʬʠʢʘʤ ʤʦʞʥʦ ʧʦʥʷʪʴ (ʨʠʩʫʥʢʠ 2, 3), ʯʪʦ ʜʦʣʷ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʟʝʤʝʣʴ 

ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʝʡ ʧʘʰʥʠ, ʧʦʩʪʨʦʝʢ ʥʦʚʳʭ 

ʜʦʤʦʚ, ʧʦʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ.  

 

ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʟʝʤʝʣʴ 2011ï2019 ʛʛ. 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʟʝʤʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʪʘʙʠʣʴʥʦʩʪʠ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʣʦʱʘʜʝʡ, ʟʘʥʷʪʳʭ ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʣʘʥʜʰʘʬʪʘ, 

ʩ ʫʯʝʪʦʤ ʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʦʤʦʛʘʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ.  
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ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʟʝʤʝʣʴ 2011ï2019 ʛʛ. 

 

ʇʦ ʚʳʯʠʩʣʝʥʠʷʤ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʦ ɼʶʨʪʶʣʠʥʩʢʦʤʫ ʨʘʡʦʥʫ ʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʦʩʪʘʚʠʣ 1,14ï1,15, ʘ ʩʦʩʪʦʷʥʠʝ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʥʦ ʩʪʘʙʠʣʴʥʳʤ (ʪʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 3 ï ʐʢʘʣʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʥʜʰʘʬʪʘ 

ʂʕʉʃ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʘʥʜʰʘʬʪʘ 

< 0.5 ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ 

0,51ï1,0 ʉʦʩʪʦʷʥʠʝ ʩʪʘʙʠʣʴʥʦʝ 

1,01ï3,00 ʉʦʩʪʦʷʥʠʝ ʫʩʣʦʚʥʦ ʩʪʘʙʠʣʴʥʦʝ 

4,51 ʠ ʙʦʣʝʝ ʉʪʘʙʠʣʴʥʦʩʪʴ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ 

 

ʀʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʥʘʣʠʯʠʝ ʟʘʱʠʪʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ. ʅʝ ʨʘʟ ʜʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ 

ʣʝʩʦʟʘʱʠʪʥʳʭ ʧʦʣʦʩ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʵʨʦʟʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʥʝʛʦʟʘʜʝʨʞʘʥʠʷ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ, ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ [4,  

ʩ. 7], [5, ʩ. 62]. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʝʤʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʜʝʨʞʘʪʴ, ʩʦʟʜʘʚʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʢʘʪʝʛʦʨʠʷʤʠ ʟʝʤʝʣʴ. ɺ ʟʦʥʘʭ ʩʪʝʧʠ ʠ ʣʝʩʦʩʪʝʧʠ, ʚ ʨʘʟʚʠʪʳʭ ʚ ʘʛʨʘʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʨʝʛʠʦʥʦʚ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʙʘʣʘʥʩʘ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʝʪ. 

ɽʩʣʠ ʩʥʦʚʘ ʩʦʩʣʘʪʴʩʷ ʥʘ ʪʘʙʣʠʮʫ 1, ʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʟʝʤʣʠ ʥʘʩʘʞʜʝʥʠʡ 

ʩʪʘʙʠʣʴʥʳ. ɿʝʤʣʷʤʠ ʥʘʩʘʞʜʝʥʠʡ ʷʚʣʷʶʪʩʷ ʟʘʱʠʪʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ, ʚʳʧʦʣʥʷʶʱʠʝ 

ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ ʧʦʣʝʡ ʦʪ ʚʠʜʦʚ ʵʨʦʟʠʡ, ʧʨʠʦʚʨʘʞʥʳʝ, ʚʜʦʣʴ ʜʦʨʦʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʱʠʪʥʳʭ ʧʦʣʦʩ ʥʝʠʟʤʝʥʥʦ.  

ɺʳʯʠʩʣʠʚ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ 

ʧʦʚʳʰʝʥʠʷ, ʪ. ʝ. ʦʧʪʠʤʠʟʘʮʠʷ. ɼʦʩʪʠʯʴ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʟʝʤʝʣʴ 

ʧʦʤʦʞʝʪ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ: ʧʦʩʘʜʢʘ ʚʜʦʣʴ ʦʚʨʘʛʦʚ, ʧʦʣʝʡ.  
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