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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʮʫʢʨʠʩʪʽʩʪʴ ʢʦʨʝ-
ʥʝʧʣʦʜʽʚ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 16,6%. ʄʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʮʫʢʨʠʩʪʦʩʪʽ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʥʘʤʠ ʥʘ 
ʢʦʥʪʨʦʣʴʥʠʭ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʢʨʦʜʦʙʨʠʚ ʪʘ ʬʫʥʛʽʮʠʜʽʚ. ʊʘʢ, ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʣʷ 
ʛʽʙʨʠʜʫ ʆʣʴʞʠʯ ʩʪʘʥʦʚʠʚ  15,7%, ʘ ʜʣʷ ʛʽʙʨʠʜʫ ɹʫʣʘʚʘ ï 15,6%.  

ɺʽʜʦʤʦ, ʱʦ ʤʽʢʨʦʝʣʝʤʝʥʪʠ ʯʠʥʷʪʴ ʚʘʛʦʤʠʡ ʚʧʣʠʚ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʮʫʢʨʫ ʫ ʢʦʨʝʥʝʧ-
ʣʦʜʘʭ ʙʫʨʷʢʽʚ. ʊʘʢ, ʦʪ ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ (ʪʘʙʣ. 1) ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʫ 
ʧʨʠʙʘʚʢʫ ʚ ʥʘʢʦʧʠʯʝʥʥʽ ʮʫʢʨʫ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʽʜʞʠʚʣʝʥʥʷ ʉʘ+ʤʽʢʨʦ, 
ʧʨʠʙʘʚʢʘ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʩʢʣʘʜʘʻ 0,9% ʽ 1,1% ʥʘ ʛʽʙʨʠʜʘʭ ʆʣʴʞʠʯ ʽ ɹʫʣʘʚʘ ʚʽʜʧʦʚʽʜʥʦ. 
ʊʘʢʦʞ ʜʦʚʦʣʽ ʚʠʩʦʢʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘ ʚʘʨʽʘʥʪʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʜʦʙʨʠʚʘ ʄʽʢʨʦ ɹʫʨʷʢ ʜʣʷ ʛʽʙʨʠʜʫ ʆʣʴʞʠʯ ʧʨʠʙʘʚʢʘ ʩʢʣʘʣʘ 0,7%, ʪʘ ɹʦʨ + ʄʦʣʽʙʜʝʥ (ʛʽʙ-
ʨʠʜ ɹʫʣʘʚʘ) ï 0,9% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʚʽʜ ʭʚʦ-
ʨʦʙ ʜʦʟʚʦʣʠʣʦ ʟʙʽʣʴʰʠʪʠ ʮʫʢʨʠʩʪʽʩʪʴ ʢʦʨʝʥʝʧʣʦʜʽʚ ʜʣʷ ʛʽʙʨʠʜʫ ʆʣʴʞʠʯ ʥʘ 0,6 % (ʌʘʣʴ-
ʢʦʥ), ʪʘ 0,5 % (ɸʣʴʪʦ ʩʫʧʝʨ), ʘ ʜʣʷ ʛʽʙʨʠʜʫ ɹʫʣʘʚʘ ï ʥʘ 0,6 % ʪʘ 0,9 % ʚʽʜʧʦʚʽʜʥʦ. ʅʘ ʥʘʰʫ 
ʜʫʤʢʫ ʪʘʢʠʡ ʜʦʚʦʣʽ ʩʢʨʦʤʥʠʡ ʚʽʜʩʦʪʦʢ ʚ ʮʫʢʨʦʥʘʢʦʧʠʯʝʥʥʽ ʜʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʦʚ'ʷʟʘʥʠʡ ʟ 
ʪʠʤ ʱʦ ʚ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʚ ʟʦʥʽ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʘʯʥʠʭ 
ʩʧʘʣʘʭʽʚ ʭʚʦʨʦʙ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ.  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʫʨʦʞʘʡʥʽʩʪʴ ʽ ʮʫʢʨʠʩʪʽʩʪʴ ʤʠ ʤʦʞʝʤʦ ʧʽʜʨʘʭʫʚʘʪʠ ʚʠʭʽʜ ʮʫʢʨʫ 
(ʪʘʙʣ. 1 ). ʊʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ɸʣʴʪʦ-ʩʫʧʝʨ ʟʘʙʝʟʧʝʯʠʣʦ ʧʨʠʙʘʚʢʫ ʥʘ 1,5 ʪ/ʛʘ ʮʫʢʨʫ ʥʘ ʛʽʙʨʠ-
ʜʽ ɹʫʣʘʚʘ, ʘ ʥʘ ʛʽʙʨʠʜʽ ʆʣʴʞʠʯ ʧʨʠʙʘʚʢʘ ʩʢʣʘʣʘ 0,9 ʪ/ʛʘ. ɸ ʦʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʛʽʮʠʜʫ ʌʘ-
ʣʴʢʦʥ ʥʘ ʛʽʙʨʠʜʽ ʆʣʴʞʠʯ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʥʘ 0,9 ʪ/ʛʘ ʮʫʢʨʫ, ʘ ʥʘ ʛʽʙʨʠʜʽ ɹʫʣʘʚʘ 
1,0 ʪ/ʛʘ ʙʽʣʴʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ. 

ɿʘ ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʤʽʢʨʦʜʦʙʨʠʚ (ʉʘ + ʤʽʢʨʦ + ɹʦʨ + ʄʦʣʽʙʜʝʥ + ʄʽ-
ʢʨʦ ɹʫʨʷʢ) ʪʘ ʬʫʥʛʽʮʠʜʽʚ ʦʪʨʠʤʘʥʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʟʙʽʨ ʮʫʢʨʫ ʧʦ ʦʙʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʽʙ-
ʨʠʜʘʭ. ʊʘʢ, ʟʘ ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʫ ʌʘʣʴʢʦʥ ʥʘ ʛʽʙʨʠʜʽ ʆʣʴʞʠʯ ʤʠ ʦʪʨʠʤʘʣʠ ʟʙʽʨ 
ʮʫʢʨʫ ʥʘ ʨʽʚʥʽ 11,5 ʪ/ʛʘ, ʘ ʥʘ ʛʽʙʨʠʜʽ ɹʫʣʘʚʘ ï 14,5 ʪ/ʛʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ ʟʘ-
ʭʠʩʪʫ ʬʫʥʛʽʮʠʜʫ ɸʣʴʪʦ ʩʫʧʝʨ ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʟʙʽʨ ʮʫʢʨʫ ʥʘ ʨʽʚʥʽ 12,1 ʪʘ 14,8 ʪ/ʛʘ. 

 
ɺʠʩʥʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʤʽʢʨʦʜʦʙʨʠʚ  ʉʘ + ʤʽʢʨʦ + 

ɹʦʨ + ʄʦʣʽʙʜʝʥ + ʄʽʢʨʦ ɹʫʨʷʢ ʚ ʧʦʩʽʚʘʭ ʛʽʙʨʠʜʫ ʆʣʴʞʠʯ, ʪʘ ʟʘʭʠʩʪ ʡʦʛʦ ʚʽʜ ʭʚʦʨʦʙ ʣʠʩʪ-
ʢʦʚʦʛʦ ʘʧʘʨʘʪʫ ʬʫʥʛʽʮʠʜʦʤ ʌʘʣʴʢʦʥ ʜʦʟʚʦʣʠʚ ʦʪʨʠʤʘʪʠ 66,7 ʪ/ʛʘ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ. ɸʥʘ-
ʣʦʛʽʯʥʘ ʩʭʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʢʨʦʜʦʙʨʠʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ ʷʢʦʩʪʽ ʟʘʭʠʩʪʫ ʣʠʩʪʢʦʚʦʛʦ ʘʧʘ-
ʨʘʪʫ ɸʣʴʪʦ ʩʫʧʝʨ ʟʘʙʝʟʧʝʯʠʣʘ ʫʨʦʞʘʡ 68,0 ʪ/ʛʘ. ʇʦʜʽʙʥʽ ʜʘʥʽ ʦʪʨʠʤʘʥʦ ʥʘʤʠ ʽ ʜʣʷ ʛʽʙʨʠʜʫ 
ɹʫʣʘʚʘ, ʪʘʢ ʚ ʚʘʨʽʘʥʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʌʘʣʴʢʦʥ ʫʨʦʞʘʡʥʽʩʪʴ ʙʫʣʘ 82,1 ʪ/ʛʘ, ʘ ʟʘ ʫʤʦʚʠ ʦʙʨʦʙ-
ʢʠ ɸʣʴʪʦ ʩʫʧʝʨ ï 83,7 ʪ/ʛʘ. 

ɿʘ ʫʤʦʚʠ ʩʫʤʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʤʽʢʨʦʜʦʙʨʠʚ ʪʘ ʬʫʥʛʽʮʠʜʽʚ ʜʦʩʷʛʘʻʪʴʩʷ 
ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʠʙʘʚʢʘ ʮʫʢʨʠʩʪʦʩʪʽ. ʊʘʢ, ʜʣʷ ʛʽʙʨʠʜʫ ʆʣʴʞʠʯ ʟʘ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫ-
ʤʽʰʽ ʤʽʢʨʦʜʦʙʨʠʚ ʽ ʬʫʥʛʽʮʠʜʫ ʌʘʣʴʢʦʥ ʦʪʨʠʤʘʥʘ ʧʨʠʙʘʚʢʘ ʮʫʢʨʠʩʪʦʩʪʽ ʥʘ ʨʽʚʥʽ 1,6, ʘ ɸʣʴ-
ʪʦ ʩʫʧʝʨ ï 2,1% - ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʦʙʨʦʙʣʝʥʠʤ ʢʦʥʪʨʦʣʝʤ. ɸ ʜʣʷ ʛʽʙʨʠʜʫ ɹʫʣʘʚʘ  ʜʘʥʘ ʧʨʠʙʘ-
ʚʢʘ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 2,0 ʪʘ 2,1% ʚʽʜʧʦʚʽʜʥʦ. 

ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʢʨʦʜʦʙʨʠʚ ʪʘ ʬʫʥʛʽʮʠʜʽʚ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʙʽʨ 
ʮʫʢʨʫ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʨʽʟʥʠʭ ʛʽʙʨʠʜʽʚ, ʟʘ ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʤʽʢʨʦʜʦʙʨʠʚ 
(ʉʘ + ʤʽʢʨʦ + ɹʦʨ + ʄʦʣʽʙʜʝʥ + ʄʽʢʨʦ ɹʫʨʷʢ) ʪʘ ʬʫʥʛʽʮʠʜʽʚ ʦʪʨʠʤʘʥʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʟʙʽʨ 
ʮʫʢʨʫ ʧʦ ʦʙʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʽʙʨʠʜʘʭ. ʊʘʢ, ʟʘ ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʫ ʌʘʣʴʢʦʥ ʥʘ 
ʛʽʙʨʠʜʽ ʆʣʴʞʠʯ ʤʠ ʦʪʨʠʤʘʣʠ ʟʙʽʨ ʮʫʢʨʫ ʥʘ ʨʽʚʥʽ 11,5 ʪ/ʛʘ, ʘ ʥʘ ʛʽʙʨʠʜʽ ɹʫʣʘʚʘ ï 14,5 ʪ/ʛʘ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʬʫʥʛʽʮʠʜʫ ɸʣʴʪʦ ʩʫʧʝʨ ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʟʙʽʨ 
ʮʫʢʨʫ ʥʘ ʨʽʚʥʽ 12,1 ʪʘ 14,8 ʪ/ʛʘ 
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ʙʘʚʢʘ ʫʨʦʞʘʷ ʙʳʣʘ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʠ ʜʣʷ ʛʠʙʨʠʜʘ 

ʆʣʴʞʠʯ ʩʦʩʪʘʚʠʣʘ 8,0 ʪ/ʛʘ, ʘ ʜʣʷ ʛʠʙʨʠʜʘ ɹʫʣʘʚʘ - 6,3 ʪ/ʛʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʪʝʤ ʩʪʦʠʪ ʦʪʤʝ-

ʪʠʪʴ ʠ ʨʝʘʢʮʠʶ ʨʘʩʪʝʥʠʡ ʥʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʩʦʯʝʪʘʥʠʝ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʠ ʬʫʥʛʠʮʠʜʦʚ. 

ɼʘ, ʪʘʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʪʝʥʠʡ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʩʚʦʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʥʦ ʠ ʚʳ-

ʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʟ-ʟʘ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʦʪ 

ʙʦʣʝʟʥʝʡ ʫʤʝʥʴʰʘʶʱʠʭ ʝʛʦ ʧʣʦʱʘʜʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ. ʊʘʢ, ʜʣʷ ʛʠʙʨʠʜʘ ʆʣʴʞʠʯ, 

ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ɹʦʨ + ʤʦʣʠʙʜʝʥ ʠ ʬʫʥʛʠʮʠʜʘ ʌʘʣʴʢʦʥ ʤʳ ʧʦʣʫ-

ʯʠʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ 63,1 ʪ/ʛʘ, ʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ɸʣʴʪʦ ʩʫʧʝʨ - 64,2 ʪ/ʛʘ. ʉʪʦʠʪ ʪʘʢ-

ʞʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ ʘʥʘʣʦʛʠʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ɹʦʨ + ʤʦʣʠʙʜʝʥ ʠ ʬʫʥʛʠʮʠʜ ʌʘʣʴʢʦʥ ʨʘʩʪʝʥʠʷ 

ʛʠʙʨʠʜʘ ɹʫʣʘʚʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ 77,1 ʪ/ʛʘ, ʘ ʟʘ ʧʨʠʤʝʥʝʥʠʷ ɸʣʴʪʦ 

ʩʫʧʝʨ - 78,5 ʪ/ʛʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʜʣʷ ʟʘʱʠʪʳ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʦʪ ʙʦ-

ʣʝʟʥʝʡ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʩʘʭʘʨʠʩʪʦʩʪʴ ʢʦʨʥʝʧʣʦʜʦʚ ʜʣʷ ʛʠʙʨʠʜʘ ʆʣʴʞʠʯ ʥʘ 0,6% 

(ʌʘʣʴʢʦʥ), ʠ 0,5% (ɸʣʴʪʦ ʩʫʧʝʨ), ʘ ʜʣʷ ʛʠʙʨʠʜʘ ɹʫʣʘʚʘ - ʥʘ 0,6% ʠ 0,9 % ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʪʘʢʦʡ ʜʦʚʦʣʴʥʦ ʩʢʨʦʤʥʳʡ ʧʨʦʮʝʥʪ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚ ʟʦʥʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʩʧʳʰʝʢ ʙʦʣʝʟʥʝʡ 

ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. 

ɺʳʚʦʜʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʉʘ ʤʠʢʨʦ + 

ɹʦʨ + ʄʦʣʠʙʜʝʥ + ʄʠʢʨʦ ʉʚʝʢʣʘ ʚ ʧʦʩʝʚʘʭ ʛʠʙʨʠʜʘ ʆʣʴʞʠʯ, ʠ ʟʘʱʠʪʘ ʝʛʦ ʦʪ ʙʦʣʝʟʥʝʡ ʣʠ-

ʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʬʫʥʛʠʮʠʜʦʤ ʌʘʣʴʢʦʥ ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ 66,7 ʪ / ʛʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʠ ʬʫʥʛʠʮʠʜʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʩʙʦʨ ʩʘʭʘʨʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʨʘʟʣʠʯʥʳʭ ʛʠʙʨʠʜʦʚ, ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ 

ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ (ʉʘ ʤʠʢʨʦ + ɹʦʨ + ʄʦʣʠʙʜʝʥ + ʄʠʢʨʦ ɹʫʨʷʢ) ʠ ʬʫʥʛʠʮʠʜʦʚ ʧʦʣʫʯʝʥʦ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʙʦʨ ʩʘʭʘʨʘ ʧʦ ʦʙʝ ʠʩʩʣʝʜʫʝʤʳʭ ʛʠʙʨʠʜʘʭ. ʊʘʢ, ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʠʤʝʥʝʥʠʷ 

ʬʫʥʛʠʮʠʜʘ ʌʘʣʴʢʦʥ ʥʘ ʛʠʙʨʠʜʝ ʆʣʴʞʠʯ ʤʳ ʧʦʣʫʯʠʣʠ ʩʙʦʨ ʩʘʭʘʨʘ ʥʘ ʫʨʦʚʥʝ 11,5 ʪ / ʛʘ, ʘ 

ʥʘ ʛʠʙʨʠʜʝ ɹʫʣʘʚʘ - 14,5 ʪ/ʛʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʬʫʥʛʠʮʠʜʘ ɸʣʴʪʦ 

ʩʫʧʝʨ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʩʙʦʨ ʩʘʭʘʨʘ ʥʘ ʫʨʦʚʥʝ 12,1 ʠ 14,8 ʪ/ʛʘ. 
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Sugar beets is an extremely cost- and energy-intensive crop, but, at the same time, it can 

provide high income per area unit. Chelate microelements enhance plant immunity, improve yield 

capacity by enlarging sugar beet assimilation leaf surface and accelerate metabolism, thus 

increasing nutrient contents in plants. 

The Purpose was to study effects of different variants of top dressing with 

microfertilizers and application of modern protective agents on growth, development, yield and 

quality of sugar beet hybrids. 

Materials and Methods. The research was conducted in the fields of Experiment Farm 

"Salyvonky" of the Institute of Bioenergy Crops and Sugar Beet (Vasylkiv district, Kyiv region) 

in 2013-2015. On the whole, the growing season of 2013-2015 was quite favorable for sugar beet 

growth and development, except of several hot months in 2015. 

Results. Fungicides changed the root yields in the both test hybrids. The maximum yield 

gain was achieved with combined microfertilizers, amounting to 8.0 t/ha and 6.3 t/ha in hybrids 

óOlzhychô and óBulavaô, respectively. However, the response of plants on combined application 

of microfertilizers and fungicides should be also noted. Yes, such application not only maximizes 
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ɺʽʜʦʤʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʫʨʦʞʘʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʻ ʨʝʟʫʣʴʪʘʪ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʙʽʦʣʦʛʽʯʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʢʫʣʴʪʫʨʠ ʽ ʫʤʦʚʘʤʠ ʢʦʥʢʨʝʪʥʦʾ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʦʾ 

ʟʦʥʠ. ʊʝʥʜʝʥʮʽʷ ʟʤʽʥ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʱʦ ʥʘʤʽʪʠʣʠʩʴ ʟʘ ʦʩʪʘʥʥʽ ʜʚʘ ʜʝʩʷʪʠʣʽʪʪʷ ʥʦʩʠʪʴ ʥʝ 

ʟʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʣʦʢʘʣʴʥʠʡ. ɺʨʘʭʫʚʘʪʠ ʪʘʢʽ ʟʤʽʥʠ ʤʦʞʣʠʚʦ ʯʝʨʝʟ ʫʪʦʯʥʝʥʥʷ ʪʝʭʥʦʣʦ-

ʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨ, ʧʨʠʩʪʦʩʦʚʫʶʯʠʩʴ ʜʦ ʫʤʦʚ ʥʘ ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʚʧʣʠʚʘʪʠ [3]. 

ʌʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʶ ʽ ʷʢʦʩʪʽ ʟʝʨʥʘ ʟʘʣʝʞʘʪʴ, ʧʦ-ʧʝʨʰʝ ʚʽʜ ʩʦʨʪʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦ-

ʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʧʦ ʜʨʫʛʝ ʚʽʜ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʽ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ. ʊʦʙʪʦ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʟʝʨʥʦʚʠʭ ʚʧʣʠʚʘʻ ʢʦʤʧʣʝʢʩ ʬʘʢʪʦʨʽʚ.  

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʩʢʣʘʜʦʚʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʟʝʨʥʘ ʯʝʨʝʟ ʫʤʦʚʠ ʚʝ-

ʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʢʨʠʪʠʯʥʽ ʬʘʟʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ [4, 5]. ʊʘʢ, ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʪʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʟʝʨʥʘ ʚʽʜ 

ʧʦʯʘʪʢʫ ʤʦʣʦʯʥʦʾ ʜʦ ʢʽʥʮʷ ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ. ɺʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʧʨʦʷʚʣʷʻʪʴ-

ʩʷ ʯʝʨʝʟ ʜʽʶ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʨʦʩʣʠʥ (ʬʦʪʦʩʠʥʪʝʟ), ʪʨʘʥʩʧʽʨʘʮʽʶ, ʜʠʭʘʥʥʷ, ʙʽʦʣʦʛʽ-

ʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ˇʨʫʥʪʽ [6]. ʊʘʢʦʞ, ʷʢʽʩʪʴ ʟʝʨʥʘ ʦʙʝʨʥʝʥʦ ʟʘʣʝʞʥʘ 

ʚʽʜ ʫʨʦʞʘʡʥʦʩʪʽ. 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ ʟʘ ʢʦʨʜʦʥʦʤ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʟʥʝ-

ʟʘʨʘʞʝʥʥʶ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʙʝʟʧʝʩʪʠʮʠʜʥʠʭ ʤʝʪʦʜʽʚ: ʪʝʧʣʦʚʘ 

ʝʥʝʨʛʽʷ, ʦʙʨʦʙʢʘ ʦʟʦʥʦʤ, ʤʽʢʨʦʭʚʠʣʴʦʚʘ ʪʝʭʥʦʣʦʛʽʷ. 

ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʻ ʦʧʨʦʤʽ-

ʥʝʥʥʷ ʤʽʢʨʦʭʚʠʣʴʦʚʠʤ ʧʦʣʝʤ (ʄʍʇ) ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ (ʅɺʏ). ʊʘʢʦʞ ʘʢʪʫʘʣʴ-

ʥʠʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʾ ʄʍʇ ʅɺʏ ʥʘ ʥʘʩʽʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʦʾ ʡʦʛʦ ʦʙʨʦ-

ʙʢʠ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʫ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ [7, 8]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʧʽʜʚʠʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʝʨʥʘ ʧʰʝ-

ʥʠʮʽ ʦʟʠʤʦʾ ʟʘ ʨʘʭʫʥʦʢ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ.  

ʄʝʪʦʜʠʢʘ ʪʘ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ: ʆʙʨʦʙʢʫ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦ-

ʨʪʫ ɸʩʪʝʪ ʤʽʢʨʦʭʚʠʣʴʦʚʠʤ ʧʦʣʝʤ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ (ʄʍʇ ʅɺʏ) ʧʨʦʚʝʜʝʥʦ ʥʘ 

ʦʙʣʘʜʥʘʥʥʽ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ ʚ ʜʽʘʧʘʟʦʥʽ 2,5ï3,4 

ɻɻʮ ʧʨʠ ʚʠʪʨʘʪʽ ʝʥʝʨʛʽʾ 0,9 ʪʘ 1,8 ʢɺʪ/ʢʛ ʥʘʩʽʥʥʷ ʧʨʦʪʷʛʦʤ ʚʽʜ 5 ʜʦ 95 ʩʝʢ. ʃʘʙʦʨʘʪʦʨʥʽ ʪʘ 

ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʪʷʛʦʤ 2011ï2013 ʨʨ. ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʥʘ ʙʘʟʽ ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮ-

ʪʚʘ ʽʤ. ɺ.ʗ. ʖʨôʻʚʘ ʅɸɸʅ.  

ʇʝʨʝʜʧʦʩʽʚʥʫ ʦʙʨʦʙʢʫ ʥʘʩʽʥʥʷ ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʄʍʇ ʅɺʏ ʧʨʦʚʦʜʠʣʠ ʟ ʨʝʛʫʣʷʪʦ-

ʨʦʤ ʨʦʩʪʫ ʨʦʩʣʠʥ ʄʘʨʩ ɽL (0,2 ʣ/ʪ) ʪʘ ʧʨʦʪʨʫʡʥʠʢʦʤ ʥʘʩʽʥʥʷ ɺʽʪʘʚʘʢʩ 200 ʌʌ (2,5 ʣ/ʪ). 

ʇʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʧʨʦʚʦʜʠʣʠ ʦʙʣʽʢʠ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʧʦʩʽʚʽʚ 

ʟʛʽʜʥʦ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ [9]. ʇʽʩʣʷ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʚʠʟʥʘʯʘʣʠ ʘʥʘʣʽʟ ʚʤʽʩʪʫ ʙʽʣʢʘ ʚ 

ʟʝʨʥʽ ʟʘ ʤʝʪʦʜʦʤ ʂôʻʣʴʜʝʣʷ. 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʙʫʣʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʜʣʷ ʟʦʥʠ ʃʽʩʦʩ-

ʪʝʧʫ ʋʢʨʘʾʥʠ, ʢʨʽʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʚʽʜʧʦʚʽʜʘʣʠ ʪʠʤ 

ʟʤʽʥʘʤ, ʱʦ ʥʘʤʽʪʠʣʠʩʴ ʚ ʢʣʽʤʘʪʠʯʥʦʤʫ ʨʦʟʨʽʟʽ. ʊʘʢ, ʧʨʠʧʠʥʝʥʥʷ ʚʝʛʝʪʘʮʽʾ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ 

ʚʦʩʝʥʠ, ʱʦ ʧʨʠʧʘʜʘʻ ʟ ʜʘʪʦʶ ʧʝʨʝʭʦʜʫ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 5 Áʉ, 

ʥʘʩʪʫʧʘʻ ʥʘ 1,5ï2 ʜʝʢʘʜʠ, ʘ ʚ 2011ï2013 ʨʨ. ʥʘ 3 ʜʝʢʘʜʠ ʧʽʟʥʽʰʝ ʩʝʨʝʜʥʴʦ ʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦ-

ʨʤʠ. ʊʝʥʜʝʥʮʽʷ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʙʽʣʴʰ ʯʽʪʢʦ ʧʨʦʷʚʠʣʘʩʴ ʚ 

ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ. ʊʝʧʣʽ ʟʠʤʠ, ʟ ʜʝʬʽʮʠʪʦʤ ʦʧʘʜʽʚ ʽ ʥʝʩʪʽʡʢʠʤ ʩʥʽʛʦʚʠʤ ʧʦʢʨʠʚʦʤ ʽ 

ʦʧʘʜʘʤʠ ʫ ʚʠʛʣʷʜʽ ʜʦʱʫ ï ʩʭʦʞʽ ʥʘ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʛʣʠʙʦʢʦʾ ʦʩʝʥʽ. 

ʉʢʣʘʜʘʣʠʩʴ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʠ ʩʫʤʽ ʦʧʘʜʽʚ ʟʘ ʧʝʨʽʦʜ ʧʦʩʽʚ ï 

ʧʨʠʧʠʥʝʥʥʷ ʦʩʽʥʥʴʦʾ ʚʝʛʝʪʘʮʽʾ ʚ ʤʝʞʘʭ ʥʦʨʤʠ. ʊʘʢʽ ʫʤʦʚʠ ʩʧʨʠʷʣʠ ʽʥʪʝʥʩʠʚʥʦʤʫ ʨʦʩʪʫ ʽ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʽ ʧʦʚʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʬʘʟʠ ʢʫʱʝʥʥʷ.  

ʅʘʩʪʘʥʥʷ ʚʝʩʥʠ ʫ 2011ï2013 ʨʨ., ʧʝʨʽʦʜʫ ʟ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʧʦʚʽʪʨʷ, ʚʠʱʠʤʠ ʟʘ 0 Áʉ 

ʚʽʜʙʫʚʘʣʦʩʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 10ï15 ʜʥʽʚ ʨʘʥʽʰʝ ʥʽʞ ʟʘ ʢʣʽʤʘʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʜʦ 1990 ʨʦʢʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʣʽʢʽʚ ʧʨʦʚʝʜʝʥʠʭ ʚ 2011ī2013 ʨʨ. ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʨʦʟ-

ʚʠʪʢʫ ʢʦʨʝʥʝʚʠʭ ʛʥʠʣʝʡ ʚ ʧʦʩʽʚʘʭ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɸʩʪʝʪ. ʊʘʢ, ʥʘʡʙʽʣʴʰʫ ʪʝʭʥʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʽ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ, ʷʢ ʫ ʬʘʟʫ ʢʫʱʝʥʥʷ (42ī53 %) 
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ʊʘʙʣʠʮʷ 2. ʋʨʦʞʘʡʥʽʩʪʴ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʩʦʨʪʫ ɸʩʪʝʪ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʫ 

ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ  ʥʘʩʽʥʥʷ,  ʪ/ʛʘ 

ˉ 

ʧ/ʧ 

ʉʧʦʩʦʙʠ 

 ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ 

ʈʦʢʠ 
ʉʝʨʝʜ-

ʥ ̒

+/- ʜʦ 

ʢʦʥʪ-

ʨʦʣʶ 

ʅʘʜʙʘ-

ʚʢʘ, % 2011 2012 2013 

1 
ʂʦʥʪʨʦʣʴ,  

ʙʝʟ ʦʙʨʦʙʢʠ 
4,44 5,09 6,63 5,39 ï ï 

2 
ɺʽʪʘʚʘʢʩ 200 ʌʌ,  

2,5 ʣ/ʪ (ʝʪʘʣʦʥ) 
4,66 5,09 6,72 5,49 0,10 1,9 

3 
ʄʍʇ ʅɺʏ 1,8 ʢɺʪ/ʢʛ,  

15 ʩʝʢ. 
4,73 5,21 6,79 5,58 0,19 3,5 

4 
ʄʍʇ ʅɺʏ 1,8 ʢɺʪ/ʢʛ,  

15 ʩʝʢ. + ʄʘʨʩ ɽL, 0,2 ʣ/ʪ 
4,88 5,18 6,82 5,63 0,24 4,5 

5 
ʄʍʇ ʅɺʏ 0,9 ʢɺʪ/ʢʛ,  

45 ʩʝʢ. 
4,99 5,26 6,65 5,63 0,24 4,5 

6 
ʄʍʇ ʅɺʏ 0,9 ʢɺʪ/ʢʛ,  

45 ʩʝʢ. + ʄʘʨʩ ɽL, 0,2 ʣ/ʪ 
4,64 5,09 6,69 5,47 0,08 1,5 

ʅɯʈ 05 0,22 0,12 0,11 0,18   

 

ʅʘʡʙʽʣʴʰʫ ʥʘʜʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʄʍʇ ʅɺʏ ʦʪʨʠʤʘʥʦ ʚ 

ʨʝʞʠʤʽ 0,9 ʢɺʪ/ʢʛ ʥʘʩʽʥʥʷ ʟ ʝʢʩʧʦʟʠʮʽʻʶ 45 ʩʝʢ., ʥʘʜʙʘʚʢʘ ʩʢʣʘʜʘʻ 0,24 ʪ/ʛʘ (ʘʙʦ 4,5 %). 

ɼʦʜʘʪʢʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʫʣʷʪʦʨʫ ʨʦʩʪʫ ʨʦʩʣʠʥ ʄʘʨʩ ɽL, ʚ ʜʘʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʙʫʣʦ ʥʝ 

ʝʬʝʢʪʠʚʥʠʤ ʥʘʜʙʘʚʢʘ 0,08 ʪ/ʛʘ (ʘʙʦ 1,5 %). ʇʨʦʪʨʫʶʚʘʥʥʷ ʥʘʩʽʥʥʷ ʧʨʝʧʘʨʘʪʦʤ ɺʽʪʘʚʘʢʩ 

200ʌʌ, ʙʝʟ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘʩʽʥʥʷ, ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʫʨʦʞʘʡʥʦʩʪʽ ʥʘ 0,10 ʪ/ʛʘ ʘʙʦ 1,9 %. 

ɺʤʽʩʪ ʩʠʨʦʾ ʢʣʝʡʢʦʚʠʥʠ ʚ ʟʝʨʥʽ ʧʨʠ ʦʧʨʦʤʽʥʝʥʥʽ ʥʘʩʽʥʥʷ ʅɺʏ ʚ ʨʝʞʠʤʽ 0,9 ʢɺʪ/ʢʛ 

ʥʘʩʽʥʥʷ ʽ ʝʢʩʧʦʟʠʮʽʾ 45 ʩ. ʟʙʽʣʴʰʫʚʘʚʩʷ ʜʦ 22,4ī22,5 %, ʧʨʠ 21,2 % ʥʘ ʢʦʥʪʨʦʣʽ. ɺʤʽʩʪ ʙʽʣʢʘ 

ʚ ʟʝʨʥʽ ʽʩʪʦʪʥʦ ʥʝ ʟʤʽʥʶʚʘʚʩʷ (ʪʘʙʣ. 3).   

 

ʊʘʙʣʠʮʷ 3. ʗʢʽʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʫʨʦʞʘʶ ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʦʙʢʠ 

ʥʘʩʽʥʥʷ ʤʽʢʨʦʭʚʠʣʴʦʚʠʤ ʦʧʨʦʤʽʥʶʚʘʥʥʷʤ ʪʘ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʫ ʨʦʩʣʠʥ ʪʘ ʧʨʦʪʨʫʡʥʠʢʦʤ, 

2011-2013 ʨʨ. 

ɺʘʨʽʘʥʪ 
ʂʽʣʴʢʽʩʪʴ ʩʠʨʦʾ 

ʢʣʝʡʢʦʚʠʥʠ, % 

ʆʜʠʥʠʮʽ 

ɺɼʂ  

(ʛʨʫʧʘ) 

ɺʤʽʩʪ 

ʙʽʣʢʘ  

ʚ ʟʝʨʥʽ, % 

ʂʣʘʩ 

 ʟʝʨʥʘ 

ʂʦʥʪʨʦʣʴ, ʙʝʟ ʦʙʨʦʙʢʠ 21,2 43ïɯɯ 12,2 ɯɯɯ 

ɺʽʪʘʚʘʢʩ 200 ʌʌ, 2,5 ʣ/ʪ (ʝʪʘʣʦʥ) 21,3 45ïɯ 12,1 ɯɯɯ 

ʄʍʇ ʅɺʏ 1,8 ʢɺʪ/ʢʛ, 15 ʩ. 20,8 48ïɯ 12,0 ɯɯɯ 

ʄʍʇ ʅɺʏ 1,8 ʢɺʪ/ʢʛ, 15 ʩ. + ʄʘʨʩ EL 21,2 45ïɯ 12,0 ɯɯɯ 

ʄʍʇ ʅɺʏ 0,9 ʢɺʪ/ʢʛ, 45 ʩ.  22,5 58ïɯ 12,3 ɯɯ 

ʄʍʇ ʅɺʏ 0,9 ʢɺʪ/ʢʛ, 45 ʩ. + ʄʘʨʩ EL 22,4 47ïɯ 12,1 ɯɯɯ 

ʅɯʈ 05 1,27  0,58  

 

ɿʘ ʧʽʜʨʘʭʫʥʢʘʤʠ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʚʩʪʘʥʦʚ-

ʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʚʠʪʨʘʪʠ ʥʘ ʦʙʨʦʙʢʫ ʥʘʩʽʥʥʷ ʦʪʨʠʤʘʥʦ ʫ ʚʘʨʽʘʥʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʚ-

ʥʦʾ ʥʦʨʤʠ ʬʫʥʛʽʮʠʜʫ ɺʽʪʘʚʘʢʩ 200 ʌʌ (2,5 ʣ / ʪ) ī 210 ʛʨʥ/ʛʘ (ʪʘʙʣ. 4). ʊʦʜʽ, ʷʢ ʚ ʚʘʨʽʘʥʪʽ ʟ 

ʤʽʢʨʦʭʚʠʣʴʦʚʠʤ ʦʧʨʦʤʽʥʝʥʥʷʤ ʥʘʩʽʥʥʷ ʽ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʫ ʨʦʩʣʠʥ 

ʄʘʨʩ ɽL ī 35ī47 ʛʨʥ/ʛʘ. ʅʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʚʠʷʚʠʣʦʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʢʨʦʭ-

ʚʠʣʴʦʚʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘʩʽʥʥʷ ʟ ʧʦʪʫʞʥʽʩʪʶ 0,9 ʢɺʪ/ʢʛ ʥʘʩʽʥʥʷ ʽ ʝʢʩʧʦʟʠʮʽʻʶ 45 ʩʝʢʫʥʜ, ʘ 

ʪʘʢʦʞ ʦʧʨʦʤʽʥʝʥʥʷ ʟ ʧʦʪʫʞʥʽʩʪʶ 1,8 ʢɺʪ/ʢʛ ʥʘʩʽʥʥʷ ʽ ʝʢʩʧʦʟʠʮʽʻʶ 15 ʩʝʢʫʥʜ ʟ ʜʦʜʘʪʢʦʚʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʄʘʨʩ ɽL, ʷʢʽ ʟʘʙʝʟʧʝʯʠʣʠ ʥʘʡʙʽʣʴʰʫ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ī 5,63 ʪ/ʛʘ. ʇʨʠ 

ʮʴʦʤʫ, ʜʦʜʘʪʢʦʚʠʡ ʧʨʠʙʫʪʦʢ ʥʘ ʟʘʟʥʘʯʝʥʠʭ ʚʘʨʽʘʥʪʘʭ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 757ī1332 ʛʨʥ/ʪ, ʚ ʧʦ-

ʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 
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8. ʂʽʥʜʨʫʢ ʄ. ʆ. ʄʽʢʨʦʭʚʠʣʴʦʚʘ ʩʪʠʤʫʣʷʮʽʷ ʥʘʩʽʥʥʷ: ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʾʾ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ / ʄ. ʆ. ʂʽʥʜʨʫʢ, ʄ. ʄ. ɻʘʚʨʠʣʶʢ // ʄʠʢʨʦʚʦʣʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡ-

ʩʪʚʝ. ɺʳʧ. 6., ʆʜʝʩʩʘ. ī 2007 ʉ. 36ī38. 

9. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʬʠʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï 

ʍʘʨʴʢʦʚ, 1976. ï 96 ʩ. 
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ʌʆʈʄʀʈʆɺɸʅʀɽ ʋʈʆɾɸʁʅʆʉʊʀ ʆɿʀʄʆʁ ʇʐɽʅʀʎʓ ɺ ɿɸɺʀʉʀʄʆʉʊʀ 

ʆʊ ʇʈʀʄɽʅɽʅʀʗ ʕʂʆʃʆɻʀʏɽʉʂʀ ɹɽɿʆʇɸʉʅʓʍ ʉʇʆʉʆɹʆɺ 

ʇʈɽɼʇʆʉɽɺʅʆʁ ʆɹʈɸɹʆʊʂʀ ʉɽʄʗʅ 

 

ɹʝʟʧʘʣʴʢʦ ɺ.ɺ. 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ. ɺʘʩʠʣʝʥʢʦ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʦʙʣʫʯʝʥʠʝ, ʨʝʛʫʣʷʪʦʨ 

ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʢʦʨʥʝʚʳʝ ʛʥʠʣʠ, ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ 

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʧʦ-

ʩʝʚʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ ʤʠʢʨʦʚʦʣʥʦʚʳʤ ʧʦʣʝʤ ʩʚʝʨʭ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ, 

ʢʘʢ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʩ ʮʝʣʴʶ ʧʦ-

ʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʷ ʧʝʩʪʠʮʠʜʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʩʝʚʳ. ʋʩʪʘʥʦʚʣʝʥʦ ʝʛʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ. 

ʄʝʪʦʜʠʢʘ ʠ ʤʘʪʝʨʠʘʣʳ. ʆʙʨʘʙʦʪʢʫ ʩʝʤʷʥ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ɸʩʪʝʪ ʤʠʢʨʦʚʦʣ-

ʥʦʚʳʤ ʧʦʣʝʤ ʩʚʝʨʭ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ (ʄɺʇ ʉɺʏ) ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʍʘʨʴʢʦʚʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʚ ʜʠʘʧʘʟʦʥʝ 2,5ï3,4 ɻɻʮ ʧʨʠ ʨʘʩʭʦʜʝ ʵʥʝʨ-

ʛʠʠ 0,9 ʠ 1,8 ʢɺʪ/ʢʛ ʩʝʤʷʥ ʚ ʪʝʯʝʥʠʝ ʦʪ 5 ʜʦ 95 ʩʝʢ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʪʝʯʝʥʠʝ 2011ī2013 ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠʤ. ɺ.ʗ. 

ʖʨʴʝʚʘ ʅɸɸʅ.  
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ɽʌɽʂʊʀɺʅɯʉʊʔ ɿɸʉʊʆʉʋɺɸʅʅʗ ʈɽɻʋʃʗʊʆʈɯɺ ʈʆʉʊʋ ʈʆʉʃʀʅ ʊɸ 

ʄɯʂʈʆɼʆɹʈʀɺɸ ʇʈʀ ɺʀʈʆʑʋɺɸʅʅɯ ʅɸʉɯʅʅʗ ɹɸʊʔʂɯɺʉʔʂʀʍ ʌʆʈʄ ʊɸ 

ɻɯɹʈʀɼɯɺ ʉʆʅʗʐʅʀʂʋ 

 

ɹʫʨʷʢ ʖ. ɯ., ʆʛʫʨʮʦʚ ʖ. ɭ., ʏʝʨʥʦʙʘʙ ʆ. ɺ., ʂʣʠʤʝʥʢʦ ɯ. ɯ., ʂʣʠʤʝʥʢʦ ɯ. ɺ. 

ɯʥʩʪʠʪʫʪ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ.ʗ. ʖʨôʻʚʘ ʅɸɸʅ 

 

ʇʦʢʘʟʘʥʦ ʚʧʣʠʚ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ ʽ ʤʽʢʨʦʜʦʙʨʠʚʘ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʪʘ ʝʢʦʥʦ-

ʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ ʪʘ ʛʽʙʨʠʜʽʚ ʩʦʥʷʰʥʠʢʫ. ɺʠʟʥʘʯʝʥʦ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʚʘʨʽʘʥʪʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʘʪʴʢʽʚʩʴʢʽ ʬʦʨʤʠ ʪʘ ʛʽʙʨʠʜʠ ʩʦʥʷʰʥʠʢʫ, ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʨʦʩʣʠʥ, 

ʤʽʢʨʦʜʦʙʨʠʚʦ,  ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ, ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

 

ɺʩʪʫʧ. ɺ ʥʘʩʽʥʥʠʮʪʚʽ ʩʦʥʷʰʥʠʢʫ ʽʩʪʦʪʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʥʠʟʴʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʘ-

ʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ, ʷʢʘ ʩʪʨʠʤʫʻ ʰʚʠʜʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʠʭ ʛʽʙʨʠʜʽʚ ʨʽʟʥʠʭ 

ʛʨʫʧ ʩʪʠʛʣʦʩʪʽ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ. ʇʦʨʷʜ ʟ ʛʝʥʝʪʠʢʦ-ʩʝʣʝʢʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʥʝ ʤʝʥʰ ʚʘʞʣʠ-

ʚʠʤ ʚʠʜʘʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʧʦʩʦʙʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ, ʥʘʧʨʠʢʣʘʜ, ʰʣʷ-

ʭʦʤ ʩʪʠʤʫʣʷʮʽʾ ʨʦʩʪʦʚʠʭ ʽ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ ʩʦʥʷʰ-

ʥʠʢʫ ʜʦ ʨʽʟʥʠʭ ʰʢʦʜʦʯʠʥʥʠʭ ʬʘʢʪʦʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝ-

ʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʪʘ ʤʽʢʨʦʜʦʙʨʠʚ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʫ, ʱʦ ʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ ʪʘ ʛʽʙʨʠʜʽʚ ʩʦʥʷʰʥʠʢʫ [1ï5]. 

ɺʧʣʠʚ ʙʽʦʩʪʠʤʫʣʷʪʦʨʽʚ ʥʘ ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʽʚ ʧʦʚôʷʟʘʥʠʡ ʟ ʪʠʤ, ʱʦ 

ʚʦʥʠ ʽʥʪʝʥʩʠʬʽʢʫʶʪʴ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʢʣʽʪʠʥ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʧʽʜʚʠʱʫʶʪʴ ʧʨʦʥʠʢ-

ʥʽʩʪʴ ʤʽʞʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʪʘ ʧʨʠʩʢʦʨʶʶʪʴ ʚ ʥʠʭ ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʩʠʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʞʠʚʣʝʥʥʷ, ʜʠʭʘʥʥʷ ʪʘ ʬʦʪʦʩʠʥʪʝʟʫ. ɿʘʚʜʷʢʠ ʮʠʤ ʧʨʝʧʘʨʘʪʘʤ, ʧʽʜʚʠʱʫ-

ʻʪʴʩʷ ʩʪʽʡʢʽʩʪʴ ʧʦʩʽʚʽʚ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʜʦ ʫʨʘʞʝʥʥʷ ʾʭ ʰʢʽʜʥʠʢʘʤʠ ʽ 

ʭʚʦʨʦʙʘʤʠ. ɺ ʮʽʣʦʤʫ, ʧʽʜ ʚʧʣʠʚʦʤ ʙʽʦʩʪʠʤʫʣʷʪʦʨʽʚ ʧʦʚʥʽʰʝ ʨʝʘʣʽʟʫʻʪʴʩʷ ʛʝʥʝʪʠʯʥʠʡ ʧʦʪʝ-

ʥʮʽʘʣ ʨʦʩʣʠʥ ʩʪʚʦʨʝʥʠʡ ʧʨʠʨʦʜʦʶ ʪʘ ʩʝʣʝʢʮʽʡʥʦʶ ʨʦʙʦʪʦʶ [6].  

ɸʢʪʫʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʥʷʰʥʠʢʫ ʻ ʟʘʩʪʦʩʫʚʘʥ-

ʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ ʜʣʷ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʧʨʦʮʝʩ 

ʧʨʦʨʦʩʪʘʥʥʷ, ʟʘʭʠʱʘʶʪʴ ʥʘʩʽʥʥʷ ʧʨʠ ʾʭ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʧʝʨʝʙʫʚʘʥʥʽ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʫʤʦʚʘʭ, ʧʽʜʚʠʱʫʶʪʴ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ, ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʥʦʤʫ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ [7, 8]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʩʫʯʘʩʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ ʪʘ 

ʤʽʢʨʦʜʦʙʨʠʚʘ ʥʘ ʥʘʩʽʥʥʻʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦ-

ʚʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʩʽʥʥʷ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ ʽ ʛʽʙʨʠʜʽʚ ʩʦʥʷʰʥʠʢʫ. 

ʄʘʪʝʨʽʘʣʠ, ʤʝʪʦʜʠʢʘ ʽ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ 

2014ï2015 ʨʨ. ʥʘ ʧʦʣʷʭ ɯʈ ʽʤ. ɺ. ʗ. ʖʨôʻʚʘ ʅɸɸʅ. ʇʦʧʝʨʝʜʥʠʢ ʩʦʥʷʰʥʠʢʫ ï ʧʰʝʥʠʮʷ 

ʦʟʠʤʘ. ʅʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʤʘʪʝʨʠʥʩʴʢʠʭ ʬʦʨʤ ʉʭ1002ɸĬʍ1010ɹ, ʉʭ2122ɸ, 

ʉʭ808ɸĬʍ1002ɹ; ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ ʍ06134ɺ, ʍ06135ɺ, ʍ720ɺ ʪʘ ʛʽʙʨʠʜʽʚ ʩʦʥʷʰʥʠʢʫ ɿʣʘ-

ʪʩʦʥ, ʈʶʨʠʢ, ʉʠʨʽʫʩ ʚʠʩʽʚʘʣʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʭʝʤʠ ʜʦʩʣʽʜʽʚ ʚ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʩʽʚʘʣ-

ʢʦʶ çʂʣʝʥ-2,8è, ʥʦʨʤʘ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 60 ʪʠʩ. ʰʪ. ʥʘ 1 ʛʘ. 

ʇʝʨʝʜʧʦʩʽʚʥʫ ʦʙʨʦʙʢʫ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ ʨʦʩʣʠʥ ɼʦʤʽʥʘʥʪ, 

20 ʤʣ/ʪ, ʅʦʦʩʪʠʤ, 0,4 ʣ/ʪ, ɺʝʨʤʠʡʦʜʽʩ, 5 ʣ/ʪ, ʤʽʢʨʦʜʦʙʨʠʚʦʤ ʅʘʥʦʤʽʢʩ-ʩʦʥʷʰʥʠʢ, 3 ʣ/ʪ, ʙʘʨʚ-

ʥʠʢʦʤ Semia color (ʙ), 6 ʣ/ʪ, ʧʦʻʜʥʫʚʘʣʠ ʟ ʧʨʦʪʨʫʡʥʠʢʘʤʠ ʥʘʩʽʥʥʷ ʄʘʢʩʠʤ XL 035 FS, 6 ʣ/ʪ ʽ 

ʊʘʙʫ, 6 ʣ/ʪ. ʆʙʧʨʠʩʢʫʚʘʥʥʷ ʨʦʩʣʠʥ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ ɼʦʤʽʥʘʥʪ, 30 ʤʣ/ʛʘ, ʅʦʦʩʪʠʤ, 

0,4 ʣ/ʛʘ, ɺʝʨʤʠʡʦʜʽʩ, 8 ʣ/ʛʘ, ʧʨʦʚʦʜʠʣʠ ʫ ʬʘʟʫ 4ï5 ʧʘʨ ʣʠʩʪʢʽʚ. 

                                                 
Ò ȋȽȺɉȴ Ȩ. ȁ., ȘȭȽȺɀȸȬ Ȩ. ǿ., ȡȯȺȷȸȫȪȫ Ș. Ȍ., ȔȵȲȶȯȷȴȸ ȁ. ȁ., ȔȵȲȶȯȷȴȸ ȁ. Ȍ. 2016. 

ȌɏȻȷȲȴ Ƞȗȑ ȊșȌ ȟȪȺȴɏȬȻɆȴȸɐ ȸȫȵȪȻȼɏ. 2016. ȌȲȹȽȻȴ 21. 
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ɺʢʣʶʯʝʥʥʷ ʚ ʽʥʢʨʫʩʪʫʶʯʽ ʩʫʤʽʰʽ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ɼʦʤʽʥʘʥʪ, ɺʝʨʤʠʡʦʜʽʩ, ʤʽʢʨʦ-

ʜʦʙʨʠʚʘ ʅʘʥʦʤʽʢʩ, ʩʫʤʽʰʽ ʧʨʝʧʘʨʘʪʽʚ ʅʦʦʩʪʠʤ ʽ ʅʘʥʦʤʽʢʩ ʟʫʤʦʚʠʣʦ ʧʽʜʚʠʱʝʥʥʷ ʫʨʦʞʘʡ-

ʥʦʩʪʽ ʥʘʩʽʥʥʷ ʛʽʙʨʠʜʫ ɿʣʘʪʩʦʥ ʜʦ 2,74; 2,78; 2,78 ʽ 2,76 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ. ʇʨʦʪʝ, ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʚʠʷʚʠʣʦʩʴ ʧʦʜʚʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʅʦʦʩʪʠʤ ʘʙʦ ɺʝʨʤʠʡʦʜʽʩ 

ï ʥʘʜʙʘʚʢʠ ʫʨʦʞʘʡʥʦʩʪʽ ʩʢʣʘʣʠ ʚʽʜʧʦʚʽʜʥʦ 0,35 ʪ/ʛʘ ʽ 0,37 ʪ/ʛʘ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ 

(ʙʝʟ ʦʙʨʦʙʢʠ) ʪʘ 0,29 ʪ/ʛʘ ʽ 0,31 ʪ/ʛʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʢʨʫʩʪʘʮʽʻʶ ʥʘʩʽʥʥʷ (2,55 ʪ/ʛʘ). 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ ʥʘ ʛʽʙʨʠʜʽ ʈʶʨʠʢ ʙʫʚ ʧʨʝʧʘʨʘʪ ɺʝʨʤʠ-

ʡʦʜʽʩ ʧʨʠ ʧʝʨʝʜʧʦʩʽʚʥʽʡ ʦʙʨʦʙʮʽ ʥʘʩʽʥʥʷ (ʥʘʜʙʘʚʢʘ 0,24 ʪ/ʛʘ ʜʦ ʢʦʥʪʨʦʣʶ ʪʘ 0,11 ʪ/ʛʘ ʜʦ 

ʝʪʘʣʦʥʫ) ʪʘ ɼʦʤʽʥʘʥʪ ʧʨʠ ʧʦʜʚʽʡʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ (ʥʘʜʙʘʚʢʘ 0,22 ʪ/ʛʘ ʜʦ ʢʦʥʪʨʦʣʶ ʪʘ 

0,09 ʪ/ʛʘ ʜʦ ʝʪʘʣʦʥʫ). 

ʅʘ ʛʽʙʨʠʜʽ ʉʠʨʽʫʩ ʤʘʢʩʠʤʘʣʴʥʽ ʥʘʜʙʘʚʢʠ ʚ ʜʦʩʣʽʜʽ ʟʘʙʝʟʧʝʯʠʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘ-

ʨʘʪʫ ɺʝʨʤʠʡʦʜʽʩ ʧʨʠ ʽʥʢʨʫʩʪʘʮʽʾ ʥʘʩʽʥʥʷ (ʥʘʜʙʘʚʢʘ 0,26 ʪ/ʛʘ ʜʦ ʢʦʥʪʨʦʣʶ ʪʘ 0,10 ʪ/ʛʘ ʜʦ 

ʝʪʘʣʦʥʫ), ʘ ʪʘʢʦʞ ʡʦʛʦ ʧʦʜʚʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ (ʥʘʜʙʘʚʢʘ 0,37 ʪ/ʛʘ ʜʦ ʢʦʥʪʨʦʣʶ ʪʘ 0,21 ʪ/ʛʘ 

ʜʦ ʝʪʘʣʦʥʫ). 

ɯʥʢʨʫʩʪʘʮʽʷ ʥʘʩʽʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʨʚʥʠʢʘ Semia color (ʙ) ʤʘʪʝʨʠʥʩʴʢʠʭ ʬʦʨʤ 

ʩʦʥʷʰʥʠʢʫ ʉʭ808ɸĬʍ1002ɹ; ʉʭ1002ɸĬʍ1010ɹ; ʉʭ2122ɸ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ ʟʘ ʝʬʝʢʪʠʚʥʽʩ-

ʪʶ ʧʨʦʪʨʫʻʥʥʷ ʩʘʤʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʄʘʢʩʠʤ + ʊʘʙʫ (ʪʘʙʣ. 1).  

ʇʨʦʪʝ, ʚʢʣʶʯʝʥʥʷ ʜʦ ʽʥʢʨʫʩʪʫʶʯʠʭ ʩʫʤʽʰʝʡ ʧʨʝʧʘʨʘʪʽʚ ɼʦʤʽʥʘʥʪ, ɺʝʨʤʠʡʦʜʽʩ ʽ 

ʅʘʥʦʤʽʢʩ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʤʘʪʝʨʠʥʩʴʢʦʾ ʬʦʨʤʠ ʩʦʥʷʰʥʠʢʫ 

ʉʭ808ɸĬʍ1002ɹ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 0,14; 0,20 ʽ 0,13 ʪ/ʛʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (2,06 ʪ/ʛʘ). 

ʄʘʢʩʠʤʘʣʴʥʽ ʥʘʜʙʘʚʢʠ ʟʫʤʦʚʠʣʠ ʧʝʨʝʜʧʦʩʽʚʥʘ ʦʙʨʦʙʢʘ ʘʙʦ ʧʦʜʚʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʫʣʷ-

ʪʦʨʫ ʨʦʩʪʫ ʅʦʦʩʪʠʤ ï 0,25ï0,26 ʪ/ʛʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʽ 0,17ï0,18 ʪ/ʛʘ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʝʪʘʣʦʥʦʤ (ʄʘʢʩʠʤ + ʊʘʙʫ + Semia color (ʙ)). 

ʅʘ ʤʘʪʝʨʠʥʩʴʢʽʡ ʬʦʨʤʽ ʉʭ1002ɸĬʍ1010ɹ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʙʫʣʠ ʧʨʝʧʘʨʘʪʠ 

ɼʦʤʽʥʘʥʪ, ɺʝʨʤʠʡʦʜʽʩ ʪʘ ʅʘʥʦʤʽʢʩ ʧʨʠ ʽʥʢʨʫʩʪʘʮʽʾ ʥʘʩʽʥʥʷ (0,12ï0,14 ʪ/ʛʘ ʜʦ ʝʪʘʣʦʥʫ) ʪʘ 

ʅʦʦʩʪʠʤ ʽ ɺʝʨʤʠʡʦʜʽʩ ʧʨʠ ʧʦʜʚʽʡʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ (0,15ï0,19 ʪ/ʛʘ ʜʦ ʝʪʘʣʦʥʫ). 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʤʘʪʝʨʠʥʩʴʢʦʾ ʬʦʨʤʠ ʉʭ2122ɸ ʙʫʣʦ ʚʢʣʶ-

ʯʝʥʥʷ ʜʦ ʽʥʢʨʫʩʪʫʶʯʠʭ ʩʫʤʽʰʝʡ ʧʨʝʧʘʨʘʪʫ ɼʦʤʽʥʘʥʪ, ʱʦ ʧʽʜʚʠʱʠʣʦ ʫʨʦʞʘʡʥʽʩʪʴ ʥʘ 

0,19 ʪ/ʛʘ, ʘʙʦ ʥʘ 23 %, ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʦʥʪʨʦʣʶ, ʪʘ ʥʘ 0,06 ʪ/ʛʘ ʘʙʦ ʥʘ 6 %, ʧʦʨʽʚʥʷʥʦ ʜʦ ʝʪʘ-

ʣʦʥʫ. 

ɯʥʢʨʫʩʪʘʮʽʷ ʥʘʩʽʥʥʷ ʙʫʣʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʦʪʨʫʻʥʥʷʤ ʥʘ ʙʘʪʴʢʽʚ-

ʩʴʢʠʭ ʬʦʨʤʘʭ ʩʦʥʷʰʥʠʢʫ ʍ06134ɺ ʽ ʍ720ɺ (ʪʘʙʣ. 1).  

ɺ ʮʽʣʦʤʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʪʘ ʤʽʢʨʦʜʦʙʨʠʚʘ ʥʘ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤʘʭ 

ʍ06134ɺ ʪʘ ʍ720ɺ ʽʩʪʦʪʥʦ ʥʝ ʧʝʨʝʚʠʱʠʣʦ ʟʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʘʨʽʘʥʪ ʟ ʧʨʦʪʨʫʻʥʥʷʤ ʥʘʩʽʥʥʷ 

ʟʘ ʤʝʪʦʜʦʤ ʽʥʢʨʫʩʪʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʨʚʥʠʢʘ Semia color (ʙ).  

ʅʘ ʙʘʪʴʢʽʚʩʴʢʽʡ ʬʦʨʤʽ ʍ06135ɺ ʢʨʘʱʠʤ ʜʣʷ ʽʥʢʨʫʩʪʘʮʽʾ ʥʘʩʽʥʥʷ ʙʫʚ ʧʨʝʧʘʨʘʪ ɺʝʨ-

ʤʠʡʦʜʽʩ, ʘ ʪʘʢʦʞ ʧʨʝʧʘʨʘʪʠ ɼʦʤʽʥʘʥʪ ʪʘ ɺʝʨʤʠʡʦʜʽʩ ʧʨʠ ʧʦʜʚʽʡʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ (ʥʘʜʙʘ-

ʚʢʘ ʧʦ 0,23 ʪ/ʛʘ ʜʦ ʢʦʥʪʨʦʣʶ ʘʙʦ 0,11 ʪ/ʛʘ ʜʦ ʝʪʘʣʦʥʫ). 

ɺʽʪʯʠʟʥʷʥʽ ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʨʦʩʣʠʥ ʤʘʶʪʴ ʧʦʤʽʨʥʫ ʚʘʨʪʽʩʪʴ. ʊʦʤʫ, ʧʨʠʙʫʪʦʢ ʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʫ 5ï10 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʛʽʙʨʠʜʽʚ ʩʦʥʷʰʥʠʢʫ [6].  

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʨʦʩʣʠʥ ʽ ʤʽʢʨʦʜʦʙʨʠʚʘ ʜʣʷ ʧʽʜʚʠʱʝʥ-

ʥʷ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ ʩʦʥʷʰʥʠʢʫ ʻ ʥʘʙʘʛʘʪʦ 

ʚʠʛʽʜʥʽʰʠʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʨʦʱʫʚʘʥʥʷʤ ʪʦʚʘʨʥʦʛʦ ʥʘʩʽʥʥʷ, ʯʝʨʝʟ ʚʠʩʦʢʫ ʡʦʛʦ ʚʘʨʪʽʩʪʴ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʦʪʨʠʤʘʥʥʷ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʦʛʦ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʠʙʫʪʢʫ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜʚʠʱʝʥʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʬʦʨʤ ʩʦʥʷʰʥʠʢʫ ʜʦʟʚʦʣʷʻ ʧʨʠʩʢʦʨʠʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ 

ʥʦʚʠʭ ʛʽʙʨʠʜʽʚ ʩʦʥʷʰʥʠʢʫ. 

ʇʝʨʝʜʧʦʩʽʚʥʘ ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʘʙʦ ʧʦʜʚʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ 

ʨʦʩʪʫ, ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʤʽʢʨʦʜʦʙʨʠʚʦʤ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ ʩʦʥʷʰʥʠʢʫ ʚʽʜ 0,06 ʪ/ʛʘ ʜʦ 0,23 ʪ/ʛʘ, ʘ ʛʽʙʨʠʜʽʚ ʩʦʥʷʰʥʠʢʫ ʚʽʜ 0,16 ʪ/ʛʘ 

ʜʦ 0,37 ʪ/ʛʘ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʧʨʠʙʫʪʦʢ ʚʽʜ 51050 ʛʨʥ./ʛʘ ʜʦ 78292 ʛʨʥ./ʛʘ 

ʪʘ ʚʽʜ 1438 ʛʨʥ./ʛʘ ʜʦ 3294 ʛʨʥ./ʛʘ ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 1).  
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ʪʝʥʠʡ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʥʘ ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 
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with seed dressing by Maxim XL 035 FS and Tabu. Plants were sprayed with plant growth 

regulators Dominant, Noostim, Vermiyodis in the ñ4-5 leaf pairsò phase. 

Results. It was found that application of plant growth regulators, microfertilizers and 

pesticides increased seed production of sunflower parents by 0.06ï0.23 t/ha and of hybrids by 

0.16ï0.37 t/ha, accelerating reproduction of new hybrids and enhancing the additional profit by 

51,050-78,292 UAH/ha and 1,438-3,294 UAH/ha, respectively. 

The most effective way of increasing the seed yield of female parent Skh2122ɸ was 

incrustation of seeds with Dominant; of female forms Skh808ɸĬKh1002B, Skh1002ɸĬKh1010B 

and of hybrid óZlatsonô ï incrustation followed by spraying with Noostim or Vermiyodis; of 

parent form Kh06135V and of hybrid óRyurikô ï seed incrustation with Vermiyodis and 

incrustation followed by spraying with Dominant; of hybrid óSiriusô ï the incrustation of seeds 

followed by spraying with Vermiyodis; of parents Kh06134V and Kh720V ï incrustation of 

seeds. 

Conclusions. Application of plant growth regulators in sunflower seed production is 

economically justified and profitable, since the value of gain in parent seeds is much higher than 

the expenses for agents and their application.  

This agronomic method should be an integral element of modern technologies of growing 

high-quality seeds of parent forms as a way to accelerate reproduction of new hybrids and to 

introduce them into production as well as a way to grow commercial sunflower hybrids. 
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ɸɼɸʇʊʀɺʅʀʁ ʇʆʊɽʅʎɯɸʃ ʂɸʇʋʉʊʀ ɹɯʃʆɻʆʃʆɺʆɰ ʇɯɿʅʔʆʉʊʀɻʃʆɰ 

ɿɸʃɽɾʅʆ ɺɯɼ ʉʀʉʊɽʄ ɺʀʈʆʑʋɺɸʅʅʗ 

 

ɺʽʪʘʥʦʚ ʆ. ɼ., ɹʦʣʦʪʩʴʢʠʭ ʆ. ʉ., ʏʝʬʦʥʦʚʘ ʅ. ɺ., ɿʝʣʝʥʜʽʥ ʖ. ɼ., ɯʚʘʥʽʥ ɼ. ɺ.  

ɯʥʩʪʠʪʫʪ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʙʘʰʪʘʥʥʠʮʪʚʘ ʅɸɸʅ ʋʢʨʘʾʥʠ 

 

ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʧʫʩʪʠ ʙʽʣʦ-

ʛʦʣʦʚʦʾ ʧʽʟʥʴʦʩʪʠʛʣʦʾ ʚ ʫʤʦʚʘʭ ʧʽʚʥʽʯʥʦʛʦ-ʩʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ɺʠʟʥʘʯʝʥʦ ʚʧʣʠʚ 

ʩʠʩʪʝʤ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʢʘʧʫʩʪʠ ʪʘ ʷʢʽʩʪʴ ʦʚʦʯʝʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʘʧʫʩʪʘ, ʩʦʨʪʠ, ʩʠʜʝʨʘʪʠ, Rost ʢʦʥʮʝʥʪʨʘʪ, ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ,  

ʫʨʦʞʘʡʥʽʩʪʴ, ʪʦʚʘʨʥʽʩʪʴ, ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

 

ɹʘʛʘʪʦʨʽʯʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʩʽʚʦʟʤʽʥʘʭ ʪʽʣʴʢʠ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʣʠ-

ʙʦʢʠʭ ʟʤʽʥ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ˇʨʫʥʪʫ. ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʚʠʨʦʙʥʠʮ-

ʪʚʘ ʷʢʽʩʥʠʭ ʦʚʦʯʽʚ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʽʚʦʟʤʽʥ, ʟʤʝʥʰʝʥʥʷ ʧʝʩʪʠʮʠʜʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ, ʩʪʽʡʢʠʭ ʧʨʦʪʠ ʙʽʦʪʠʯʥʠʭ ʪʘ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. ʆʜʥʠʤ 

ʽʟ ʚʘʞʣʠʚʠʭ, ʥʘʜʽʡʥʠʭ ʽ ʜʦʩʪʫʧʥʠʭ ʨʝʟʝʨʚʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽ ʝʬʝʢʪʠʚʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩ-

ʪʽ ˇʨʫʥʪʽʚ ʻ ʩʠʜʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʪʘ ʤʽʥʝʨʘʣʴʥʠʤʠ ʜʦʙʨʠʚʘʤʠ ʟʝʣʝʥʝ 

ʜʦʙʨʠʚʦ, ʷʢ ʦʜʠʥ ʟ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ, ʧʦʚʠʥʥʦ ʩʪʘʪʠ ʜʫʞʝ ʤʦʛʫʪʥʽʤ ʟʘʩʦʙʦʤ ʧʽʜ-

ʚʠʱʝʥʥʷ ʫʨʦʞʘʶ ʪʘ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ ʢʘʧʫʩʪʽ ʙʽʣʦʛʦʣʦʚʽʡ ʧʽʟʥʴʦʩʪʠʛʣʽʡ ʫ 2012-2014 ʨʨ. ʚ ʦʚʦʯʝ-

ʚʦ-ʢʦʨʤʦʚʽʡ ʟʨʦʰʫʚʘʣʴʥʽʡ ʩʽʚʦʟʤʽʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʘʜʘʧʪʠʚʥʦʛʦ ʦʚʦʯʽʚʥʠʮʪʚʘ ɯʥʩʪʠʪʫʪʫ ʦʚʦ-

ʯʽʚʥʠʮʪʚʘ ʽ ʙʘʰʪʘʥʥʠʮʪʚʘ ʅɸɸʅ. ɿʘʢʣʘʜʢʫ ʜʦʩʣʽʜʽʚ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʟʛʽʜʥʦ çʄʝ-

ʪʦʜʠʢʠ ʜʦʩʣʽʜʥʦʾ ʩʧʨʘʚʠ ʚ ʦʚʦʯʽʚʥʠʮʪʚʽ ʽ ʙʘʰʪʘʥʥʠʮʪʚʽè ʟʘ ʨʝʜ. ɻ. ʃ. ɹʦʥʜʘʨʝʥʢʘ, ʂ. ɯ. ʗʢʦʚʝ-

ʥʢʘ. ʇʣʦʱʘ ʦʙʣʽʢʦʚʦʾ ʜʽʣʷʥʢʠ 20 ʤ
2
. ʇʦʚʪʦʨʥʽʩʪʴ ï ʯʦʪʠʨʠʨʘʟʦʚʘ. 

                                                 
Ò ȌɏȼȪȷȸȬ Ș. Ȏ., ȋȸȵȸȼȻɆȴȲȿ Ș. ț., ȡȯȾȸȷȸȬȪ ȗ. Ȍ., ȑȯȵȯȷȮɏȷ Ȩ. Ȏ., ȁȬȪȷɏȷ Ȏ. Ȍ.2016. 

ȌɏȻȷȲȴ Ƞȗȑ ȊșȌ ȟȪȺȴɏȬȻɆȴȸɐ ȸȫȵȪȻȼɏ. 2016. ȌȲȹȽȻȴ 21. 
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N120P120K90 [11-13]. ɿʘ ʝʢʩʪʨʝʤʘʣʴʥʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʜʦʩʣʽʜʥʠʢʠ ʧʫʩʪʝʣʴʥʦʾ ʟʦʥʠ ʋʟʙʝ-

ʢʠʩʪʘʥʫ ʟʘʟʚʠʯʘʡ ʦʜʝʨʞʫʶʪʴ ʥʝ ʙʽʣʴʰʝ 35-40 ʪ/ʛʘ ʟʘ 10-12 ʚʝʛʝʪʘʮʽʡʥʠʭ ʧʦʣʠʚʽʚ [14]. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ɿʤʦʜʝʣʶʚʘʪʠ ʩʠʩʪʝʤʫ ʟʝʤʣʝʨʦʙʩʪʚʘ ʚ ʦʚʦʯʽʚʥʠʮʪʚʽ, 

ʷʢʘ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʦʚʦʯʝʚʽ ʩʽʚʦʟʤʽʥʠ ʙʦʙʦʚʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ, ʧʦ-

ʢʨʠʚʥʠʭ ʽ ʩʠʜʝʨʘʣʴʥʠʭ ʢʫʣʴʪʫʨ, ʟʤʝʥʰʝʥʥʷ ʜʦʟ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʣʦʪʦ-

ʢʩʠʯʥʠʭ ʪʘ ʙʽʦʧʝʩʪʠʮʠʜʽʚ, ʟʘʤʽʥʠ ʪʨʘʜʠʮʽʡʥʦʾ ʧʦʣʠʮʝʚʦʾ ʦʨʘʥʢʠ ʙʝʟʧʦʣʠʮʝʚʠʤʠ ʪʘ ʧʦʚʝʨʭ-

ʥʝʚʠʤʠ ʦʙʨʦʙʽʪʢʘʤʠ ʪʦʱʦ ʜʦʟʚʦʣʠʪʴ ʦʜʝʨʞʘʪʠ ʫʨʦʞʘʡʥʽʩʪʴ ʦʚʦʯʽʚ ʥʦʨʤʘʪʠʚʥʦʾ ʷʢʦʩʪʽ ʥʘ 

ʨʽʚʥʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʩʠʩʪʝʤʠ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʄʝʪʦʜʠʢʘ ʪʘ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ ʢʘʧʫʩʪʽ ʙʽʣʦʛʦʣʦʚʽʡ ʧʽʟ-

ʥʴʦʩʪʠʛʣʽʡ ʫ 2012-2014 ʨʨ. ʚ ʦʚʦʯʝʚʦ-ʢʦʨʤʦʚʽʡ ʟʨʦʰʫʚʘʣʴʥʽʡ ʩʽʚʦʟʤʽʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʘʜʘʧʪʠʚʥʦʛʦ 

ʦʚʦʯʽʚʥʠʮʪʚʘ ɯʥʩʪʠʪʫʪʫ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʙʘʰʪʘʥʥʠʮʪʚʘ ʅɸɸʅ. 

ɿʘʢʣʘʜʢʫ ʜʦʩʣʽʜʽʚ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʟʛʽʜʥʦ çʄʝʪʦʜʠʢʠ ʜʦʩʣʽʜʥʦʾ ʩʧʨʘʚʠ ʚ 

ʦʚʦʯʽʚʥʠʮʪʚʽ ʽ ʙʘʰʪʘʥʥʠʮʪʚʽè ʟʘ ʨʝʜ. ɻ. ʃ. ɹʦʥʜʘʨʝʥʢʘ, ʂ. ɯ. ʗʢʦʚʝʥʢʘ (ʍʘʨʢʽʚ, 2001) [15]. 

ʇʣʦʱʘ ʦʙʣʽʢʦʚʦʾ ʜʽʣʷʥʢʠ 20 ʤ
2
. ʇʦʚʪʦʨʥʽʩʪʴ ï ʯʦʪʠʨʠʨʘʟʦʚʘ.  

ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʚʯʘʣʠ 2 ʩʠʩʪʝʤʠ ʚʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ: 1. 

ɯʥʪʝʥʩʠʚʥʘ (ʩʪʘʥʜʘʨʪʥʘ); 2. ɸʜʘʧʪʠʚʥʘ (ʧʝʨʝʭʽʜʥʘ ʜʦ ʦʨʛʘʥʽʯʥʦʾ) ʇʦʧʝʨʝʜʥʠʢ ï ʮʠʙʫʣʷ ʨʽʧ-

ʯʘʩʪʘ. ɺʦʩʝʥʠ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʘ ʟʘ ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʩʽʚʘʣʠ 

ʩʫʤʽʰ ʪʨʠʪʽʢʘʣʝ ʦʟʠʤʦʛʦ ʪʘ ʚʠʢʠ ʦʟʠʤʦʾ. ʅʘʚʝʩʥʽ ʪʨʠʯʽ ʧʨʦʚʦʜʠʣʠ ʜʠʩʢʫʚʘʥʥʷ ʧʝʨʝʜ ʚʠʩʘ-

ʜʞʫʚʘʥʥʷʤ ʨʦʟʩʘʜʠ. ʂʘʧʫʩʪʫ ʙʽʣʦʛʦʣʦʚʫ ʧʽʟʥʴʦʩʪʠʛʣʫ ʪʨʴʦʭ ʟʨʘʟʢʽʚ ʩʝʣʝʢʮʽʾ ɯʆɹ ʅɸɸʅ ʚʠʩʘ-

ʜʞʫʚʘʣʠ ʫ ʜʨʫʛʽʡ ʜʝʢʘʜʽ ʯʝʨʚʥʷ ʟʛʽʜʥʦ ʩʭʝʤʠ ʜʦʩʣʽʜʫ ʟʘ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ 35,7 ʪʠʩ. ʰʪ./ʛʘ. 

ɯʥʪʝʥʩʠʚʥʘ ʩʠʩʪʝʤʘ ʚʠʨʦʱʫʚʘʥʥʷ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ ʫ ʜʦʩʣʽʜʽ ʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ 

ʜʣʷ ʫʤʦʚ ʩʭʽʜʥʦ-ʧʽʚʥʽʯʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ (ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʷ 1. ʉʭʝʤʘ ʜʦʩʣʽʜʫ 

ɽʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʾ 
ɯʥʪʝʥʩʠʚʥʘ ʩʠʩʪʝʤʘ  

ʚʠʨʦʱʫʚʘʥʥʷ 

ɸʜʘʧʪʠʚʥʘ ʩʠʩʪʝʤʘ  

ʚʠʨʦʱʫʚʘʥʥʷ 

ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ  

ʛʨʫʥʪʫ 

ʧʦʣʠʮʝʚʘ ʦʨʘʥʢʘ 

 (22-25 ʩʤ) 

ʩʽʚʙʘ ʩʠʜʝʨʘʣʴʥʦʾ ʩʫʤʽʰʽ ʧʽʜ 

ʜʠʩʢʫʚʘʥʥʷ 

ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ  

ʜʦʙʨʠʚ 

N120P120K90 ʚʨʦʟʢʠʜ N60P60K45 ʚʨʦʟʢʠʜ, + Rost 

ʢʦʥʮʝʥʪʨʘʪ 2 ʨʘʟʠ 

ɿʘʭʠʩʪ ʨʦʩʣʠʥ ʚʽʜ  

ʰʢʽʜʥʠʢʽʚ, ʭʚʦʨʦʙ ʽ  

ʙʫʨʷʥʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ  

ʩʠʥʪʝʪʠʯʥʠʭ ʧʝʩʪʠʮʠʜʽʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʽʚ 

ʪʘ ʤʘʣʦʪʦʢʩʠʯʥʠʭ  

ʧʝʩʪʠʮʠʜʽʚ 

 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʦʩʪʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ ʚ ʫʤʦ-

ʚʘʭ 2012-2013 ʨʨ. ʩʚʽʜʯʘʪʴ ʧʨʦ ʾʭ ʧʝʨʝʚʘʛʠ ʟʘ ʚʠʩʦʪʦʶ ʪʘ ʢʽʣʴʢʽʩʪʶ ʣʠʩʪʢʽʚ ʟʘ ʘʜʘʧʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ ʚʠʨʦʱʫʚʘʥʥʷ. ɿʘ ʽʥʪʝʥʩʠʚʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʤʽʯʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʤʝʪʨʠ-

ʯʥʠʭ ʚʠʤʽʨʽʚ ʛʦʣʦʚʦʢ ï ʧʨʦʜʫʢʪʦʚʠʭ ʦʨʛʘʥʽʚ ʢʘʧʫʩʪʠ. ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʽʚ ʧʽʜ 

ʯʘʩ ʟʙʠʨʘʥʥʷ ʫʨʦʞʘʶ ʫ 2014 ʨ. ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʛʦʣʦʚʢʠ ʫ ʚʩʽʭ ʟʨʘʟʢʽʚ ʟʘ 

ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʽ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʘʥʠʤʠ ʟ ʫʨʦʞʘʡʥʦʩʪʽ. 

ʋ 2012 ʨ. ʟʘ ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʚʠʨʦʱʫʚʘʥʥʷ ʚʽʜʤʽʯʝʥʦ ʟʥʠʞʝʥʥʷ ʪʦʚʘʨʥʦʾ ʚʨʦ-

ʞʘʡʥʦʩʪʽ ʛʦʣʦʚʦʢ ʫ ʟʨʘʟʢʘ ʉelsa  ̆ʄʦʣʜʘʚʘʥʢʘ ʥʘ 16 %, ʫ ʟʨʘʟʢʘ ʉʪʦʣʠʯʥʘ  ̆Ladena ʥʘ 8, ʽ ʫ 

ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ ʩʫʧʝʨ (ʩʪʘʥʜʘʨʪ) ʥʘ 13 % (ʪʘʙʣ. 2.). ʋ ʥʘʩʪʫʧʥʦʤʫ 2013 ʨ. ʫ ʟʨʘʟʢʘ ʉelsa  ̆

ʄʦʣʜʘʚʘʥʢʘ ʪʘ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ ʩʫʧʝʨ (ʩʪʘʥʜʘʨʪ) ʫʨʦʞʘʡʥʽʩʪʴ ʛʦʣʦʚʦʢ ʢʘʧʫʩʪʠ ʽʩʪʦʪʥʦ 

ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʥʘ 3,0 ʽ 6,1 ʪ /ʛʘ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʅɯʈ05=3,21 ʽ ʅɯʈ05=5,88. ɿʘ ʜʘʥʠʤʠ ʦʙʣʽʢʫ 

2014 ʨ. ʫʨʦʞʘʡʥʽʩʪʴ ʥʦʚʠʭ ʟʨʘʟʢʽʚ ʥʝʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʣʘʩʷ ʟʘ ʩʠʩʪʝʤʘʤʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʘ 

ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʜʘʨʪʫ ʍʘʨʢʽʚʩʴʢʘ ʩʫʧʝʨ ʟʘ ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʧʦʩʪʫʧʘʣʠʩʷ ʽʥʪʝʥʩʠʚʥʠʤ ʥʘ 

ʥʘ 6,6 ʪ/ʛʘ ʟʘ ʅɯʈ= 4,17. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʪʦʚʘʨʥʽʩʪʴ ʛʦʣʦʚʦʢ ʚʩʽʭ ʟʨʘʟʢʽʚ 

ʙʫʣʘ ʚʠʱʦʶ ʩʘʤʝ ʟʘ ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʪʽʣʴʢʠ ʫ 2014 ʨ. ʟʨʘʟʦʢ ʉʪʦʣʠʯʥʘ  ̆Ladena ʧʦʩʪʫ-

ʧʘʚʩʷ ʧʦʢʘʟʥʠʢʫ ʽʥʪʝʥʩʠʚʥʦʾ ʥʘ 10 %. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ 2012 ʨ. ʟʘ ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʚʠʨʦ-

ʱʫʚʘʥʥʷ, ʮʷ ʧʨʦʜʫʢʮʽʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʧʝʨʝʚʘʞʘʣʘ ʟʘ ʷʢʽʩʪʶ ʟʨʘʟʢʠ, ʚʠʨʦʱʝʥʽ ʟʘ ʽʥʪʝʥʩʠʚʥʦʾ 

ʩʠʩʪʝʤʠ (ʪʘʙʣ. 3).  
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ʊʘʙʣʠʮʷ 2. ʋʨʦʞʘʡʥʽʩʪʴ ʢʘʧʫʩʪʠ ʙʽʣʦʛʦʣʦʚʦʾ ʪʘ ʾʾ ʪʦʚʘʨʥʽʩʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʩʪʝʤʠ 
ʚʠʨʦʱʫʚʘʥʥʷ, 2012-2014 ʨʨ., ʪ/ʛʘ 

ʉʠʩʪʝʤʘ 2012 2013 2014 
ʩʝʨʝʜ-
ʥ ̫

ʊʦʚʘʨʥʽʩʪʴ, % 

2012 2013 2014 ʩʝʨʝʜʥ ̫

ʉelsa  ̆ʄʦʣʜʘʚʘʥʢʘ 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 55,1 46,7 34,4 45,4 86 75 92 84 

ɸʜʘʧʪʠʚʥʘ 46,4 49,7 33,9 42,3 92 94 92 93 

ʅɯʈ05 8,45 3,21 1,42 - 5,86 7,16 0,96 - 

ʉʪʦʣʠʯʥʘ  ̆Ladena 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 50,7 51,9 27,9 43,5 87 81 85 84 

ɸʜʘʧʪʠʚʥʘ 46,5 44,8 24,4 38,6 94 92 75 87 

ʅɯʈ05 4,69 6,03 3,51 - 5,60 5,22 9,81 - 

ʍʘʨʢʽʚʩʴʢʘ ʩʫʧʝʨ (ʩʪʘʥʜʘʨʪ) 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 41,4 37,3 33,7 37,5 85 69 93 82 

ɸʜʘʧʪʠʚʥʘ 35,9 43,4 27,1 35,5 94 93 86 91 

ʅɯʈ05 6,25 5,88 4,17 - 12,07 14,57 10,02 - 

 
ʊʘʙʣʠʮʷ 3.  ɺʧʣʠʚ ʩʠʩʪʝʤʠ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʚʤʽʩʪ ʥʽʪʨʘʪʽʚ ʫ ʛʦʣʦʚʢʘʭ 

ʢʘʧʫʩʪʠ ʙʽʣʦʛʦʣʦʚʦʾ ʧʽʟʥʴʦʩʪʠʛʣʦʾ, 2012-2014 ʨʨ. 

ʉʠʩʪʝʤʘ 
ʉʫʭʘ  

ʨʝʯʦʚʠʥʘ, % 
ɿʘʛʘʣʴʥʠʡ 
ʮʫʢʦʨ, % 

ʉʘʭʘʨʦʟʘ, 
% 

ɺʽʪʘʤʽʥ ʉ,  
ʤʛ/100ʛ 

ʅʽʪʨʘʪʠ,  
ʤʛ/ʢʛ * 

1 2 3 4 5 6 

2012 ʨ. 

ʍʘʨʢʽʚʩʴʢʘ ʩʫʧʝʨ (ʩʪʘʥʜʘʨʪ) 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 8,39 4,06 0,15 19,85 453 

ɸʜʘʧʪʠʚʥʘ 9,09 4,41 0,26 20,59 535 

ʉelsa ʍ ʄʦʣʜʘʚʘʥʢʘ 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 8,37 3,04 0,05 18,00 887 

ɸʜʘʧʪʠʚʥʘ 8,81 3,69 0,18 19,85 565 

ʉʪʦʣʠʯʥʘ ʍ Ladena 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 8,57 3,62 0,42 17,71 881 

ɸʜʘʧʪʠʚʥʘ 8,61 3,38 0,29 17,39 593 

2013 ʨ. 

ʍʘʨʢʽʚʩʴʢʘ ʩʫʧʝʨ (ʩʪʘʥʜʘʨʪ) 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 7,29 3,28 0,14 34,26 918 

ɸʜʘʧʪʠʚʥʘ 8,27 4,06 0,08 34,66 522 

ʉelsa ʍ ʄʦʣʜʘʚʘʥʢʘ 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 8,43 4,51 0,00 30,63 874 

ɸʜʘʧʪʠʚʥʘ 8,36 3,69 0,34 34,05 988 

ʉʪʦʣʠʯʥʘ ʍ Ladena 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 7,13 3,56 0,68 30,83 677 

ɸʜʘʧʪʠʚʥʘ 7,97 4,23 0,38 31,64 542 

2014 ʨ. 

ʍʘʨʢʽʚʩʴʢʘ ʩʫʧʝʨ (ʩʪʘʥʜʘʨʪ) 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 8,33 5,04 0,20 37,37 277 

ɸʜʘʧʪʠʚʥʘ 10,40 5,10 0,26 36,32 203 

ʉelsa ʍ ʄʦʣʜʘʚʘʥʢʘ 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 10,01 4,59 0,26 36,81 139 

ɸʜʘʧʪʠʚʥʘ 10,41 5,11 1,22 34,71 356 

ʉʪʦʣʠʯʥʘ ʍ Ladena 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 12,11 5,51 0,54 33,65 207 

ɸʜʘʧʪʠʚʥʘ 10,20 5,10 0,15 32,73 234 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3 

1 2 3 4 5 6 

ʉʝʨʝʜʥʻ ʟʘ 2012-2014 ʨʨ. 

ʍʘʨʢʽʚʩʴʢʘ ʩʫʧʝʨ (ʩʪʘʥʜʘʨʪ) 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 8,0 4,1 0,16 30,49 549 

ɸʜʘʧʪʠʚʥʘ 9,3 4,5 0,20 30,52 420 

ʉelsa ʍ ʄʦʣʜʘʚʘʥʢʘ 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 8,9 4,0 0,10 28,48 633 

ɸʜʘʧʪʠʚʥʘ 9,2 4,2 0,58 29,53 636 

ʉʪʦʣʠʯʥʘ ʍ Ladena 

ɯʥʪʝʥʩʠʚʥʘ (ʢ) 9,3 4,2 0,55 27,40 588 

ɸʜʘʧʪʠʚʥʘ 8,9 4,2 0,27 27,25 456 

*ɻɼʂ ʜʣʷ ʢʘʧʫʩʪʠ 500  

 

ʊʘʢ, ʟʥʠʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʛʨʦʮʝʥʦʟ, ʟʣʘʢʦʚʦ-ʙʦʙʦʚʘ ʩʠʜʝʨʘʣʴʥʘ ʢʫʣʴʪʫʨʘ, 

ʧʽʜʞʠʚʣʝʥʥʷ ʩʪʠʤʫʣʷʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ ʛʫʤʘʪʫ ʢʘʣʽʶ ʩʧʨʠʷʣʦ ʙʽʣʴʰʦʤʫ ʥʘʢʦʧʠʯʝʥʥʶ ʩʫʭʦʾ ʨʝʯʦʚʠ-

ʥʠ, ʮʫʢʨʽʚ, ʦʩʦʙʣʠʚʦ ʩʘʭʘʨʦʟʠ ʽ ʚʽʪʘʤʽʥʫ ʉ ʫ ʟʨʘʟʢʘ ʉelsa  ̆ʄʦʣʜʘʚʘʥʢʘ ʪʘ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ ʩʫʧʝʨ 

(ʩʪʘʥʜʘʨʪ). ʇʦ ʢʦʤʙʽʥʘʮʽʾ ʉʪʦʣʠʯʥʘ  ̆Ladena ʚʽʜʤʽʯʝʥʦ ʟʥʠʞʝʥʥʷ ʫ ʛʦʣʦʚʢʘʭ ʮʫʢʨʽʚ ʪʘ ʚʽʪʘʤʽʥʫ ʉ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 2013 ʨ. ʟʨʘʟʦʢ ʉelsa  ̆ʄʦʣʜʘʚʘʥʢʘ ʤʽʩʪʠʚ ʤʝʥʰʝ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʽ 

ʟʘʛʘʣʴʥʦʛʦ ʮʫʢʨʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʘʣʝ ʙʽʣʴʰʝ ʩʘʭʘʨʦʟʠ ʪʘ ʚʽʪʘʤʽʥʫ ʉ (ʪʘʙʣ. 3). ʍʽʤʽʯʥʠʡ 

ʘʥʘʣʽʟ 2014 ʨ. ʧʽʜʪʚʝʨʜʞʫʻ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʟʘ ʘʜʘʧʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽ 2012-2013 ʨʨ., ʫ ʟʨʘʟʢʘ ʉelsa  ̆ʄʦʣʜʘʚʘʥʢʘ ʪʘ ʫ ʩʦʨʪʫ ʍʘʨ-

ʢʽʚʩʴʢʘ ʩʫʧʝʨ (ʩʪʘʥʜʘʨʪ). ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʤʽʯʝʥʦ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ 

ʛʦʣʦʚʦʢ ʢʘʧʫʩʪʠ ʩʦʨʪʫ ʍʘʨʢʽʚʩʴʢʘ ʩʫʧʝʨ (ʩʪʘʥʜʘʨʪ) ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʟʨʘʟʢʘ ʟʨʘʟʢʘ ʉelsa ʍ ʄʦʣ-

ʜʘʚʘʥʢʘ ʩʘʤʝ ʟʘ ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʚʠʨʦʱʫʚʘʥʥʷ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ. ʋ ʟʨʘʟʢʘ ʉʪʦʣʠʯʥʘ 

ʍ Ladena ʚʠʟʥʘʯʝʥʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʩʘʭʘʨʦʟʠ. ɺʥʝʩʝʥʥʷ ʚʠʩʦʢʠʭ ʜʦʟ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ ʽʥʪʝʥʩʠʚʥʦʾ ʩʠʩʪʝʤʠ ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʨʽʟʥʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʣʠ-

ʢʘʣʦ ʧʦʩʠʣʝʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʥʽʪʨʘʪʽʚ ʫ ʧʨʦʜʫʢʮʽʾ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2012-2014 ʨʨ. ʟʘ ʘʜʘʧʪʠ-

ʚʥʦʾ ʩʠʩʪʝʤʠ ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʟʨʘʟʢʽʚ ʍʘʨʢʽʚʩʴʢʘ ʩʫʧʝʨ ʪʘ ʉʪʦʣʠʯʥʘ ʍ Ladena ʾʭ ʚʤʽʩʪ ʙʫʚ 

ʥʠʞʯʠʤ, ʥʽʞ ʥʘ ʢʦʥʪʨʦʣʽ ʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʧʦʢʘʟʥʠʢ ɻɼʂ ʜʣʷ ʢʘʧʫʩʪʠ. ɿʨʘʟʦʢ ʉelsa ʍ ʄʦ-

ʣʜʘʚʘʥʢʘ ʫ 2012-2013 ʨʨ. ʥʘʢʦʧʠʯʫʚʘʚ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ ʥʽʪʨʘʪʽʚ ʟʘ ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʽ ʚ 

2014 ʨ. ʙʽʣʴʰʝ (ʫ ʤʝʞʘʭ ɻɼʂ), ʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʦʜʥʘʢʦʚʠʤʠ ʟʘ ʦʙʦʭ ʩʠʩʪʝʤ.  

 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʣʝʥʦ ʘʜʘʧʪʠʚʥʫ ʩʠʩʪʝʤʫ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʧʫʩʪʠ ʙʽʣʦʛʦʣʦʚʦʾ ʧʽʟ-

ʥʴʦʩʪʠʛʣʦʾ, ʷʢʘ ʚʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʜʝʨʘʣʴʥʦʾ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʦʾ ʩʫʤʽʰʽ, ʟʤʝʥʰʝʥʦʾ ʜʦ-

ʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫʜʚʽʯʽ, ʥʝʢʦʨʝʥʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ Rost ʢʦʥʮʝʥʪʨʘʪʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʘʣʦʪʦʢʩʠʯʥʠʭ ʧʝʩʪʠʮʠʜʽʚ, ʷʢʘ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʝʥʩʠʚʥʦʶ ʩʠʩʪʝʤʦʶ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ 

ʧʨʦʜʫʢʮʽʶ ʥʦʨʤʘʪʠʚʥʦʾ ʷʢʦʩʪʽ, ʙʝʟ ʽʩʪʦʪʥʦʛʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ.  
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ʫʨʦʞʘʡʥʦʩʪʴ, ʪʦʚʘʨʥʦʩʪʴ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʘʜʘʧʪʠʚʥʦʡ ʩʠʩʪʝʤʝ ʚʠʨʘʱʠʚʘʥʠʷ ʢʘʧʫʩʪʳ 

ʙʝʣʦʢʦʯʘʥʥʦʡ ʧʦʟʜʥʝʩʧʝʣʦʡ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʃʝʩʦʩʪʝʧʠ ʋʢʨʘʠʥʳ. ʆʧʨʝʜʝʣʝ-

ʥʦ ʚʣʠʷʥʠʝ ʩʠʩʪʝʤ ʚʠʨʘʱʠʚʘʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʧʫʩʪʳ ʠ ʢʘʯʝʩʪʚʦ ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʄʥʦʛʦʣʝʪʥʝʝ ʚʳʨʘʱʠʚʘʥʠʝ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ ʪʦʣʴʢʦ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠʚʦʜʠʪ ʢ 

ʛʣʫʙʦʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʯʚʳ. ʅʝʦʙʭʦʜʠʤʳʤ 

ʫʩʣʦʚʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʚʦʱʝʡ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʝʚʦʦʙʦʨʦʪʦʚ, 

ʫʤʝʥʴʰʝʥʠʝ ʧʝʩʪʠʮʠʜʥʦʡ ʥʘʛʨʫʟʢʠ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʧʨʦ-

ʪʠʚ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ, ʥʘʜʝʞʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʨʝ-

ʟʝʨʚʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʷʚʣʷʶʪʩʷ ʩʠʜʝʨʘʣʴʥʳʝ 

ʫʜʦʙʨʝʥʠʷ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʟʝʣʝʥʦʝ ʫʜʦʙʨʝ-

ʥʠʝ, ʢʘʢ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ, ʜʦʣʞʥʦ ʩʪʘʪʴ ʦʯʝʥʴ ʤʦʱʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʷ ʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʢʘʧʫʩʪʝ ʙʝʣʦʢʦʯʘʥʥʦʡ 

ʧʦʟʜʥʝʩʧʝʣʦʡ ʚ 2012-2014 ʛʛ. ʚ ʦʚʦʱʝ-ʢʦʨʤʦʚʦʤ ʦʨʦʰʘʝʤʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʘʜʘʧʪʠʚʥʦʛʦ ʦʚʦʱʝʚʦʜʩʪʚʘ ʀʥʩʪʠʪʫʪʘ ʦʚʦʱʝʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘ ʅɸɸʅ. ʆʧʳʪʳ ʟʘʣʦ-

ʞʝʥʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʚ ʥʠʭ ʚʳʧʦʣʥʝʥʳ ʩʦʛʣʘʩʥʦ çʄʝʪʦʜʠʢʠ ʦʧʳʪʥʦʛʦ ʜʝʣʘ ʚ ʦʚʦʱʝʚʦʜʩʪʚʝ 

ʠ ʙʘʭʯʝʚʦʜʩʪʚʘè ʧʦʜ ʨʝʜ. ɻ. ʃ. ɹʦʥʜʘʨʝʥʢʦ, ʂ. ʀ. ʗʢʦʚʝʥʢʦ. ʇʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ 

20 ʤ
2
. ʇʦʚʪʦʨʥʦʩʪʴ ï ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. 

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʝʥʠʡ ʚʦ ʚʨʝʤʷ ʩʙʦʨʘ ʫʨʦʞʘʷ, ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʤʘʩʩʳ ʛʦʣʦʚʢʠ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʧʦ ʘʜʘʧʪʠʚʥʦʡ ʩʠʩʪʝʤʝ, ʯʪʦ ʠ 

ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʜʘʥʥʳʤʠ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ. ɺ 2012 ʛ. ʧʨʠ ʘʜʘʧʪʠʚʥʦʡ ʩʠʩʪʝʤʝ ʚʳʨʘʱʠʚʘ-

ʥʠʷ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʪʦʚʘʨʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʛʦʣʦʚʦʢ ʦʙʨʘʟʮʘ ʉelsa ʍ ʄʦʣʜʘʚʘʥʢʘ ʥʘ 16%, 

ʦʙʨʘʟʮʘ ʉʪʦʣʠʯʥʘʷ ʍ Ladena ʥʘ 8, ʠ ʫ ʩʦʨʪʘ ʍʘʨʴʢʦʚʩʢʘʷ ʩʫʧʝʨ (ʩʪʘʥʜʘʨʪ) ʥʘ 13 % (ʪʘʙʣ. 1). 

ɺ ʩʣʝʜʫʶʱʝʤ 2013 ʛʦʜʫ ʫ ʦʙʨʘʟʮʘ ʉelsa ʍ ʄʦʣʜʘʚʘʥʢʘ ʠ ʩʦʨʪʘ ʍʘʨʴʢʦʚʩʢʘʷ ʩʫʧʝʨ (ʩʪʘʥʜʘʨʪ) 

ʫʨʦʞʘʡʥʦʩʪʴ ʛʦʣʦʚʦʢ ʢʘʧʫʩʪʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʅʉʈ05 = 3,21 

ʠ ʅʉʈ05 = 5,88. ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʦʚʘʨʥʦʩʪʴ ʛʦʣʦʚʦʢ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʙʳʣʘ 

ʚʳʰʝ ʠʤʝʥʥʦ ʧʦ ʘʜʘʧʪʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʪʦʣʴʢʦ ʚ 2014 ʛ. ʦʙʨʘʟʝʮ ʉʪʦʣʠʯʥʘʷ ʍ Ladena ʫʩʪʫʧʘʣ 

ʧʦʢʘʟʘʪʝʣʶ ʠʥʪʝʥʩʠʚʥʦʡ ʥʘ 10 %. ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʧʫʩʪʳ ʟʘ ʛʦʜʳ ʠʠʩ-

ʣʝʜʦʚʘʥʠʡ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʢ ʵʢʩʪʨʝʤʘ-

ʣʴʥʦ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʠ ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʫʩʪʳʥʥʦʡ ʟʦʥʳ ʋʟʙʝ-
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manure crops, feeding with potassium humate stimulant within adaptive growing system 

contributed to greater accumulation of dry matter, sugars, especially sucrose and vitamin C in 

accession óCelsa X Moldavankaô and variety óKharkovskaya Superô (standard). Chemical 

analysis in 2014 confirmed the improvement pattern in the product quality indices for the 

adaptive cultivation system, just as in 2012-2013, in accession óCelsa X Moldavankaô and variety 

óKharkovskaya Superô (standard).  

Conclusion. The adaptive system of late-ripening white cabbage was designed. It includes 

green manure cereal-legume mixture, halved dose of mineral fertilizers, foliar application of Rost 

concentrate, low-toxic pesticides. This system makes it possible to obtain standard quality 

products without significant reduction in yield in comparison with the intensive system.  

 

 

 

ʋɼʂ 631.582:631.51:631.8   
5
 

 

ʈɯɺɽʅʔ ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ ʇʐɽʅʀʎɯ ʆɿʀʄʆɰ ɿɸʃɽɾʅʆ ɺɯɼ 

ɸʅʊʈʆʇʆɻɽʅʅʀʍ ɯ ʇʈʀʈʆɼʅʀʍ ʌɸʂʊʆʈɯɺ 

 

ɻʣʫʱʝʥʢʦ ʃ. ɼ., ʂʦʭʘʥ ɸ. ɺ., ʆʣʝʧʽʨ ʈ. ɺ., ʃʝʥʴ ʆ. ɯ,.  ʉʘʤʦʡʣʝʥʢʦ ʆ. ɸ.  

ʇʦʣʪʘʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ ʽʤ. ʄ.ɯ. ɺʘʚʠʣʦʚʘ ɯʥʩʪʠʪʫʪʫ 

ʩʚʠʥʘʨʩʪʚʘ ʽ ɸʇɺ ʅɸɸʅ ʋʢʨʘʾʥʠ 

ɻʘʥʛʫʨ ɺ. ɺ. 

ɯʥʩʪʠʪʫʪ ʩʚʠʥʘʨʩʪʚʘ ʽ ɸʇɺ ʅɸɸʅ ʋʢʨʘʾʥʠ 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʜʝʨʞʘʥʽ ʥʘ ʯʦʨʥʦʟʝʤʽ ʪʠʧʦʚʦʤʫ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʦʤʫ ʧʦʢʘ-

ʟʫʶʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʧʰʝʥʠʮʽ ʦʟʠ-

ʤʦʾ ʻ ʩʫʤʘ ʦʧʘʜʽʚ ʟʘ ʤʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ ï ʤʦʣʦʯʥʘ ʩʪʠʛʣʽʩʪʴ ʟʝʨʥʘ (r = 0,91ï0,95), 

ʪʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ (r = -0,72ï0,69). ɺʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʩʧʨʠʷʣʦ ʧʽʜʚʠ-

ʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ ʨʦʢʠ ʟ ʚʠʩʦʢʦʶ ʚʨʦʞʘʡʥʽʩʪʶ ʫ ʤʝʞʘʭ 13,7ï19,0 %, ʘ ʽʟ ʩʝʨʝʜʥʴʦʶ 

ʽ ʥʠʟʴʢʦʶ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʚ 21,0ï23,4 ʪʘ 32,6ï67,0 %.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʰʝʥʠʮʷ ʦʟʠʤʘ, ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʫʜʦʙʨʝʥʥʷ 

 

ʉʪʨʘʪʝʛʽʯʥʠʤ ʥʘʧʨʷʤʢʦʤ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʟʝʨʥʦʚʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʻ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʟʝʨʥʘ, ʱʦ ʤʦʞʣʠʚʦ ʟʘ ʚʧʨʦʚʘ-

ʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʽ ʚ ʧʝʨʰʫ ʯʝʨ-

ʛʫ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ [1]. ʅʘ ʩʴʦʛʦʜʥʽ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʘ ʙʘ-

ʟʫʻʪʴʩʷ ʥʘ ʟʙʘʣʘʥʩʦʚʘʥʽʡ ʩʠʩʪʝʤʽ ʫʜʦʙʨʝʥʥʷ, ʱʦ ʧʦʻʜʥʫʚʘʣʘ ʙ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙ-

ʨʠʚ, ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʦʧʝʨʝʜʥʠʢʽʚ. ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʦʛʦ ʚʨʦʞʘʶ ʧʨʦʜʦʚʦʣʴʯʦʛʦ 

ʟʝʨʥʘ ʥʝʦʙʭʽʜʥʘ ʪʘʢʦʞ ʽ ʝʬʝʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʟʙʝʨʝʞʝʥʥʷ 

ʚʦʣʦʛʠ, ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ, ʰʢʽʜʥʠʢʽʚ, ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷ-

ʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʽ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ [2]. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʻ ʡ ʘʛʨʦʢʣʽʤʘʪʠʯʥʽ 

ʫʤʦʚʠ, ʚʧʣʠʚ ʷʢʠʭ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʫ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ [3]. ʉʘʤʝ ʪʦʤʫ ʜʣʷ ʢʦʞʥʦʾ 

ʢʫʣʴʪʫʨʠ, ʟʦʢʨʝʤʘ ʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ, ʟʦʥʘʣʴʥʫ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʱʫʚʘʥʥʷ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʽʩʮʝʚʠʭ ˇʨʫʥʪʦʚʠʭ ʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ [4, 5]. 

ʋʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ ʽ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡ ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʘʢʪʦʨʘʤʠ ʦʪʦʯʫ-

ʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʝʨʝʜ ʷʢʠʭ ʧʦʛʦʜʥʽ ʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʟʘʡʤʘʶʪʴ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʨʦʩʣʠʥʘʤʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʧʦʨʽ-

ʚʥʷʥʦ ʥʝ ʚʝʣʠʢʝ. ɿʚʠʯʘʡʥʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 6ï8 %, ʘ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴ-

                                                 
Ò ȍȵȽɃȯȷȴȸ ȕ. Ȏ., ȔȸȿȪȷ Ȋ. Ȍ., ȘȵȯȹɏȺ Ț. Ȍ., ȕȯȷɆ Ș. ȁ,. țȪȶȸȳȵȯȷȴȸ Ș. Ȋ., ȍȪȷȭȽȺ Ȍ. Ȍ. 2016. 

ȌɏȻȷȲȴ Ƞȗȑ ȊșȌ ȟȪȺȴɏȬȻɆȴȸɐ ȸȫȵȪȻȼɏ. 2016. ȌȲȹȽȻȴ 21. 
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ʊʘʙʣʠʮʷ 1. ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʪʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 

ʇʦʢʘʟʥʠʢʠ 

ʄʽʩʷʮʽ 
ɿʘ ʚʝʛʝʪʘʮʽʡʥʠʡ 
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ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, Áʉ 

ʉʝʨʝʜʥʷ ʤʽʩʷʯʥʘ  

ʟʘ 52 ʨʦʢʠ 

(1964ï2015 ʨʨ.) 

9,5 15,9 19,5 21,2 20,3 14,3 7,9 1,8 11,4 14,8 19,1 8,0 

ʉʝʨʝʜʥʷ ʤʽʩʷʯʥʘ  

ʟʘ 5 ʨʦʢʽʚ 

(2011ï2015 ʨʨ.) 

11,6 20,6 21,1 22,2 22,2 15,4 8,0 4,2 12,8 16,9 19,3 9,4 

+ ʚʽʜ ʩʝʨʝʜʥʴʦʾ 

ʙʘʛʘʪʦʨʽʯʥʦʾ 
2,1 4,7 1,6 1,0 1,9 0,8 0,01 2,4 1,4 2,1 0,2 1,4 

ʆʧʘʜʠ, ʤʤ 

ʉʝʨʝʜʥʷ ʤʽʩʷʯʥʘ  

ʟʘ 52 ʨʦʢʠ 

(1964ï2015 ʨʨ.) 

39,2 47,0 67,4 61,8 42,2 42,2 47,2 43,2 269,4 141,9 214,5 519,3 

ʉʝʨʝʜʥʷ ʤʽʩʷʯʥʘ  

ʟʘ 5 ʨʦʢʽʚ 

(2011ï2015 ʨʨ.) 

30,3 47,9 81,2 33,5 9,0 47,6 45,5 14,7 257,9 111,5 154,0 428,0 

+ ʚʽʜ ʩʝʨʝʜʥʴʦʾ 

ʙʘʛʘʪʦʨʽʯʥʦʾ 
ï8,9 0,9 13,8 ï28,3 ï33,2 5,4 ï1,7 ï28,5 ï11,5 ï30,4 ï60,5 ï91,3 

 

ʊʘʢ, ʷʢʱʦ ʟʘ ʢʦʤʙʽʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʨʦʢʠ ʟ ʚʠʩʦʢʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʮʽʻʾ ʢʫʣʴʪʫʨʠ (2002 ʨ. ï 4,19 ʪ/ʛʘ; 2005 ï 4,53 ʪ/ʛʘ; 2008 ʨ. ï 5,13 ʪ/ʛʘ) ʢʽʣʴ-

ʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʮʝʡ ʧʝʨʽʦʜ, ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʣʘ ï 26,7; 27,6; 38,3 ʤʤ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪ-

ʨʷ ʜʦʨʽʚʥʶʚʘʣʘʩʷ 16,1; 18,1; 16,5 Áʉ, ʪʦʜʽ ʷʢ ʚ ʨʦʢʠ ʟʘ ʩʝʨʝʜʥʴʦʾ ʽ ʥʠʟʴʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ 

(2003 ʨ. ï 2,93 ʪ/ʛʘ; 2006 ʨ. ï 3,04 ʪ/ʛʘ; 2013 ʨ. ï 3,05 ʪ/ʛʘ) ʽ (1997 ʨ. ï 2,00 ʪ/ʛʘ; 1998 ʨ. ï 

2,13 ʪ/ʛʘ; 2000 ʨ. ï 2,14 ʪ/ʛʘ; 2012 ʨ. ï 2,42 ʪ/ʛʘ), ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʩʪʫʧʥʽ: 

20,8; 16,7; 18,4 ʤʤ ʽ 19,8; 21,2; 19,7 Áʉ ʪʘ 11,8; 4,0; 1,0; 9,4 ʤʤ ʽ 18,9; 22,1; 18,8; 18,9 Áʉ.  

ɺʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʧʽʜ ʜʘʥʫ ʢʫʣʴʪʫʨʫ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʾʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ ʨʦʢʠ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʪʝ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ ʨʦʢʠ ʟ ʚʠʩʦʢʦʶ ʚʨʦʞʘʡʥʽʩʪʶ ʧʨʠʨʽʩʪ 

ʚʽʜ ʪʫʢʽʚ ʟʥʘʭʦʜʠʚʩʷ ʫ ʤʝʞʘʭ 13,7ï19,0 %, ʘ ʽʟ ʩʝʨʝʜʥʴʦʶ ʽ ʥʠʟʴʢʦʶ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʙʽ-

ʣʴʰʠʤ ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦʨʽʚʥʶʚʘʚ 21,0ï23,4 ʪʘ 32,6ï67,0 %. ɸʥʘʣʦʛʽʯʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʩʧʦ-

ʩʪʝʨʽʛʘʣʘʩʴ ʽ ʟʘ ʤʽʥʽʤʘʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʫ ʩʽʚʦʟʤʽʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʛʦʣʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʚʧʣʠʚʘ-

ʶʪʴ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʻ ʩʫʤʘ ʦʧʘʜʽʚ ʟʘ ʤʽʞʬʘʟʥʠʡ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ ï ʤʦʣʦʯʥʘ 

ʩʪʠʛʣʽʩʪʴ ʟʝʨʥʘ (r = 0,91ï0,95 ï ʩʠʣʴʥʘ ʧʨʷʤʘ ʢʦʨʝʣʷʮʽʷ), ʪʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ ʚ ʮʝʡ ʞʝ ʧʝʨʽʦʜ (r = -0,72ï0,69 ï ʩʝʨʝʜʥʷ ʟʚʦʨʦʪʥʘ ʢʦʨʝʣʷʮʽʷ). 

 

ɺʠʩʥʦʚʢʠ. ʋʟʘʛʘʣʴʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʢʘʟʫʶʪʴ ʥʘ ʧʦʤʽʪʥʠʡ ʚʧʣʠʚ ʫ ʬʦʨ-

ʤʫʚʘʥʥʽ ʟʝʨʥʦʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʷʢ ʧʨʠʨʦʜʥʠʭ (ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʪʘ ʪʝʤ-

ʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤʠ) ʪʘʢ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ (ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ ʪʘ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦ-

ʙʽʪʢʫ ˇʨʫʥʪʫ). ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʫ ʨʦʢʠ ʽʟ ʩʢʣʘʜʥʠʤʠ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʨʦʩʪʫ ʽ 

ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʠ, ʩʧʨʠʷʣʠ ʟʤʝʥʰʝʥʥʶ ʾʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨ-

ʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. 
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ʀʥʩʪʠʪʫʪ ʩʚʠʥʦʚʦʜʩʪʚʘ ʠ ɸʇʇ ʅɸɸʅ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ ʦʟʠʤʘʷ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʫʜʦʙʨʝʥʠʷ 

 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʟʝʨʥʦʚʦʛʦ ʩʝʢʪʦʨʘ 

ʋʢʨʘʠʥʳ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ 

ʟʝʨʥʘ, ʚʦʟʤʦʞʥʦ ʟʘ ʚʥʝʜʨʝʥʠʝ ʚ ʘʛʨʘʨʥʫʶ ʦʪʨʘʩʣʴ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʅʘ ʩʝʛʦʜʥʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʫʜʦʙʨʝʥʠʷ, ʦʙʲʝʜʠʥʠʚʰʝʡ ʙʳ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʙʦʯ-

ʥʦʡ ʧʨʦʜʫʢʮʠʠ ʝʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ɺʩʝ ʵʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʣʫʯʝʥʠʶ ʢʦʥʢʫʨʝʥ-

ʪʦʩʧʦʩʦʙʥʦʡ ʚʳʩʦʢʦʣʠʢʚʠʜʥʦʛʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʝʩʪʴ 

ʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʣʷ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʟʦʥʘʣʴʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚʳʨʘʱʠʚʘʥʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʛʨʫʥʪʦʚʳʭ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʨʦʚʝʥʴ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠ ʨʘʟʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʇʦʣʪʘʚʩʢʦʡ ɻʉʍʆʉ 

ʠʤ. ʅ. ʀ ɺʘʚʠʣʦʚʘ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳ-

ʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʷʚʣʷʝʪʩʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ 

ʟʘ ʤʝʞʬʘʟʥʦʝ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ï ʤʦʣʦʯʥʘʷ ʩʧʝʣʦʩʪʴ ʟʝʨʥʘ (r = 0,91ï0,95) ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (r = -0,72ï0,69). 

ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʧʰʝʥʠʮʫ ʦʟʠʤʫʶ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʝʝ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʠ ʟʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛʦʜʳ ʩ ʚʳʩʦʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʧʨʠʨʦʩʪ ʦʪ ʪʫʢʦʚ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 13,7ï19,0%, ʘ ʩʦ ʩʨʝʜʥʠʤ ʠ ʥʠʟʢʠʤ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʙʦʣʴʰʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʝʥ 21,0ï23,4 ʠ 32,6ï67, 0%. 
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ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ ʥʝ ʚʠʧʘʜʢʦʚʦ  ʻ ʦʜʥʽʻʶ ʽʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʙʣʦʢʽʚ ʚʩʴʦʛʦ ʪʝʭ-

ʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ˇʨʫʥʪʦʚʦʾ ʚʽʜʤʽʥʠ ʽ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ. ʅʝʛʘʪʠʚʥʘ ʜʽʷ 

ʧʨʠʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʟʥʘʯʥʦ ʧʦʤôʷʢʰʫʻʪʴʩʷ ʟʘ ʫʤʦʚʘʤʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʽ 

ʩʚʦʻʯʘʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ. ʇʦʩʣʘʙʣʶʶʯʠ ʘʟʦʪʥʝ ʞʠʚʣʝʥʥʷ 

ʥʘ ʧʦʯʘʪʢʫ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʤʦʞʥʘ ʟʘʪʨʠʤʫʚʘʪʠ ʨʽʩʪ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʘ ʧʦʪʽʤ ʧʽʜʩʠʣʶʶ-

ʯʠ ʡʦʛʦ ʚ ʧʨʦʮʝʩʽ ʨʦʩʪʫ ʛʨʝʯʢʠ, ʩʪʠʤʫʣʶʚʘʪʠ ʫʪʚʦʨʝʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʨʦʟʚʠʪʦʢ 

ʨʦʩʣʠʥ ʽ ʮʠʤ ʩʧʨʠʷʪʠ ʢʨʘʱʦʤʫ ʧʣʦʜʦʫʪʚʦʨʝʥʥʶ. [2]  

ʊʦʤʫ, ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʪʘ ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʚʝʜʝʥʥʷ ʧʽʜʞʠʚʣʝʥʴ ʚ ʢʨʠʪʠʯʥʽ ʜʣʷ ʛʨʝʯʢʠ 

ʧʝʨʽʦʜʠ.  

ʋʤʦʚʠ ʪʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʩʠʩ-

ʪʝʤ ʫʜʦʙʨʝʥʥʷ ʛʨʝʯʢʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ ʧʦʩʽʚʽʚ  ʧʨʦʚʦʜʠʣʠ ʚ 2012-2015 ʨʨ. ʚ 

ʧʦʣʴʦʚʦʤʫ ʜʦʩʣʽʜʽ ʚʽʜʜʽʣʫ ʘʜʘʧʪʠʚʥʠʭ ʽʥʪʝʥʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʝʨʥʦʙʦʙʦʚʠʭ, ʢʨʫʧôʷʥʠʭ ʪʘ 

ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʅʅʎ çɯʥʩʪʠʪʫʪ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅè ʥʘ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʭ 

ˇʨʫʥʪʘʭ. ɺʤʽʩʪ ʛʫʤʫʩʫ ʚ 0-30 ʩʤ ʰʘʨʽ ˇʨʫʥʪʫ ʩʪʘʥʦʚʠʪʴ (ʟʘ ʊʶʨʽʥʠʤ) ï 0,66 %, ʣʫʞʥʦʛʽʜʨʦ-

ʣʽʟʦʚʘʥʦʛʦ ʘʟʦʪʫ (ʟʘ ʂʦʨʥʬʽʣʜʦʤ)  ï5,0; ʨʫʭʦʤʦʛʦ ʬʦʩʬʦʨʫ ʽ ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ (ʟʘ ʂʽʨʩʘʥʦ-

ʚʠʤ) ʚʽʜʧʦʚʽʜʥʦ 21,0 ʽ 14,4 ʤʛ/100 ʛ ˇʨʫʥʪʫ, ʨʅʩʦʣ. 5,9, ʛʽʜʨʦʣʽʪʠʯʥʘ ʢʠʩʣʦʪʥʽʩʪʴ ï 0,99 ʤʛ-

ʝʢʚ./100 ʛ ˇʨʫʥʪʫ.  

ʉʭʝʤʘ ʜʦʩʣʽʜʫ ʚʢʣʶʯʘʻ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʫ ʩʠʩʪʝʤʫ ʫʜʦʙʨʝʥʥʷ ï ʥʘ ʬʦʥʽ ʧʨʠʦʨʶʚʘʥ-

ʥʷ 2,5 ʪ/ʛʘ ʩʦʣʦʤʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ N45ʈ45ʂ60. ʋ ʜʚʦʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʯʘʩʪʠʥʘ ʘʟʦʪʫ ʙʫʣʘ ʧʝʨʝ-

ʥʝʩʝʥʘ ʟ ʦʩʥʦʚʥʦʛʦ ʚʥʝʩʝʥʥʷ ʚ ʧʽʜʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʥʘ Vɯɯ ʪʘ ʥʘ Vɯɯ ʽ ɯʍ ʝʪʘʧʘʭ ʦʨʛʘʥʦʛʝʥʝʟʫ. 

ʉʽʚʙʫ ʧʨʦʚʦʜʠʣʠ ʰʠʨʦʢʦʨʷʜʥʠʤ ʩʧʦʩʦʙʦʤ ʽʟ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ 45 ʩʤ ʽ ʥʦʨʤʦʶ ʚʠ-

ʩʽʚʫ 2,5 ʤʣʥ. ʰʪ. /ʛʘ ʩʭʦʞʦʛʦ ʥʘʩʽʥʥʷ. ɺʠʩʽʚʘʣʠ ʨʘʡʦʥʦʚʘʥʽ ʩʦʨʪʠ ʉʠʥ-3/02  ʛʽʣʯʘʩʪʦ-

ʨʦʟʣʦʛʦʾ ʬʦʨʤʠ ʪʘ ʜʝʪʝʨʤʽʥʘʥʪʥʦʾ ï ʗʨʦʩʣʘʚʥʘ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ 60 ʤ
2
, ʦʙʣʽʢʦʚʘ ï 

50 ʤ
2
, ʧʦʚʪʦʨʥʽʩʪʴ ʯʦʪʠʨʠʨʘʟʦʚʘ.  

ʋ ʬʦʨʤʫʚʘʥʥʽ ʫʨʦʞʘʶ ʛʨʝʯʢʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ 

ʚ 2012-2015 ʨʨ. ʙʫʣʠ ʪʠʧʦʚʽ ʜʣʷ ʢʣʽʤʘʪʫ ʟʦʥʠ ʃʽʩʦʩʪʝʧʫ ʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʢʦʥʪʨʘʩʪʥʽʩʪʶ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʦʧʘʜʽʚ ʟʘ ʤʽʩʷʮʷʤʠ, ʱʦ ʦʙʫʤʦʚʠʣʦ 

ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʝʯʢʠ. ɼʦʩʪʘʪʥʷ ʟʚʦʣʦʞʝʥʽʩʪʴ (ɻʊʂ =1,24) 

ʙʫʣʘ ʚ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 2012 ʨʦʢʫ. ɺ 2013 ʨ. ʟʘ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ-ʜʦʩʪʠʛʘʥʥʷ ɻʊʂ=1,04. 

ʄʝʥʰ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʙʫʚ 2014 ʨʽʢ. ʆʧʘʜʽʚ ʚʠʧʘʣʦ 237 ʤʤ, ʧʨʦʪʝ 

ʙʽʣʴʰʘ ʾʭ ʯʘʩʪʠʥʘ ʙʫʣʘ ʫ ʚʝʛʝʪʘʪʠʚʥʠʡ ʧʝʨʽʦʜ ï 175,8 ʤʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚʽʜʧʦʚʽʜʘʣʘ 

ʤʘʡʞʝ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʽʡ ʥʦʨʤʽ ï 190ʉ. ɿʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ɻʊʂ = 2,8 ï ʥʘʜʤʽʨʥʘ 

ʟʚʦʣʦʞʝʥʽʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɻʨʝʯʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʠʤʠ ʧʦʪʨʝʙʘʤʠ 

ʚ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʘʭ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʯʫʪʣʠʚʘ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ˇʨʫʥʪʦʚʦʛʦ 

ʨʦʟʯʠʥʫ, ʪʦʤʫ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʻ ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ. ɺʠʢʦ-

ʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʾ ʧʨʦʭʦʜʠʪʴ ʥʝʨʽʚʥʦʤʽʨʥʦ (ʪʘʙʣ. 1). ɼʣʷ 

ʛʨʝʯʢʠ ʭʘʨʘʢʪʝʨʥʘ ʚʠʩʦʢʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʧʝʨʽʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʥʘʨʦʩʪʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ï ʙʫʪʦʥʽʟʘʮʽʷ-ʮʚʽʪʽʥʥʷ. ʈʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʥʠʤʠ ʨʦʩʣʠʥ ʻ 

ʦʩʥʦʚʦʶ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʮʽʻʾ ʢʫʣʴʪʫʨʠ [3]. ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʫʜʦʙ-

ʨʝʥʥʷ ʛʨʝʯʢʠ ʻ ʧʨʦʚʝʜʝʥʥʷ  ʧʽʜʞʠʚʣʝʥʴ.  

 

ʊʘʙʣʠʮʷ 1. ɼʠʥʘʤʽʢʘ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʫ ʨʽʟʥʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ  ʛʨʝʯʢʠ,  

% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʂʫʣʴʪʫʨʘ ɽʣʝʤʝʥʪ 

ʌʘʟʘ ʨʦʟʚʠʪʢʫ 

ʩʭʦʜʠ-

ʙʫʪʦʥʽʟʘʮʽʷ 

ʙʫʪʦʥʽʟʘʮʽʷ-

ʮʚʽʪʽʥʥʷ 

ʮʚʽʪʽʥʥʷ-

ʜʦʟʨʽʚʘʥʥʷ 

ɻʨʝʯʢʘ 

N 35 36 29 

ʈ2ʆ5 32 41 27 

ʂ2ʆ 33 38 29 

 





 

40 

ɺʥʝʩʝʥʥʷ ʧʦʚʥʦʾ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʥʦʨʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘʙʝʟʧʝʯʠʣʦ ʚʨʦʞʘʡ-

ʥʽʩʪʴ ʛʨʝʯʢʠ  2,55 ʪʘ 2,15 ʪ/ʛʘ, ʪʦʜʽ ʷʢ ʚʥʝʩʝʥʥʷ ʪʘʢʦʾ ʞ ʢʽʣʴʢʦʩʪʽ ʜʦʙʨʠʚ ʫ ʨʽʟʥʽ ʩʪʨʦʢʠ ʧʽʜ-

ʚʠʱʠʣʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʜʦ 2,65 ʪʘ 2,51 ʪ/ʛʘ (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʷ 3. ɺʧʣʠʚ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ, 

ʩʝʨʝʜʥʻ ʟʘ 2012-2014 ʨʨ. 

ɺʘʨʽʘʥʪ 

ʉʦʨʪ ʉʠʥ 3/02 ʉʦʨʪ ʗʨʦʩʣʘʚʥʘ 
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ʂʦʥʪʨʦʣʴ 2,0 26,8 20,2 12,7 3,6 1,81 26,0 20,5 12,1 3,5 

N45ʈ45ʂ60+ ʩʦʣʦʤʘ 2,55 26,7 20,3 13,2 3,8 2,15 26,0 20,7 13,0 3,6 

N30ʈ45ʂ60+ N15 + ʩʦʣʦʤʘ 2,63 26,5 20,5 13,4 3,7 2,51 26,0 20,8 12,6 3,7 

N15ʈ45ʂ60+ N15 + N15 + ʩʦʣʦʤʘ 2,65 26,5 20,5 13,1 3,7 2,36 26,7 20,7 12,8 3,6 

 
ɺ ʟʚôʷʟʢʫ ʟ ʨʽʟʥʠʤʠ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ, ʱʦ ʩʢʣʘʣʠʩʷ ʚ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ, ʝʬʝʢʪʠʚ-

ʥʽʩʪʴ ʧʽʜʞʠʚʣʝʥʥʷ ʟʘ ʨʦʢʘʤʠ ʜʦʩʷʛʘʣʘ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ. ʅʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪ ʜʘʣʦ ʧʽʜʞʠʚʣʝʥʥʷ 
ʚ ʥʘʡʩʧʨʠʷʪʣʠʚʠʰʽ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʢʠ. ʊʘʢ, ʚ 2013 ʨʦʮʽ  ʧʽʜʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʛʨʝʯʢʠ ʚ 
ʬʘʟʫ ʙʫʪʦʥʽʟʘʮʽʾ (N15) ʧʽʜʚʠʱʠʣʦ ʚʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʫ ʩʦʨʪʫ ʗʨʦʩʣʘʚʥʘ ʥʘ 0,8 ʪ/ʛʘ, ʘ ʧʨʦ-
ʚʝʜʝʥʝ ʚ ʬʘʟʫ ʮʚʽʪʽʥʥʷ-ʧʦʯʘʪʦʢ ʧʣʦʜʦʫʪʚʦʨʝʥʥʷ ʥʘ 0,4 ʪ/ʛʘ. ɺ ʥʘʩʪʫʧʥʦʤʫ, 2014 ʨʦʮʽ, ʙʽʣʴʰ 
ʝʬʝʢʪʠʚʥʠʤ ʙʫʣʦ ʧʽʜʞʠʚʣʝʥʥʷ ʫ ʬʘʟʫ ʮʚʽʪʽʥʥʷ-ʧʦʯʘʪʦʢ ʧʣʦʜʦʫʪʚʦʨʝʥʥʷ, ʧʽʜʚʠʩʠʚʰʠ ʧʨʦʜʫ-
ʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʥʘ 0,2 ʪ/ʛʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʨʘʟʦʚʠʤ ʚʥʝʩʝʥʥʷʤ ʚ ʦʩʥʦʚʥʝ.   

ʇʦʨʷʜ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʚʨʦʞʘʡʥʦʩʪʽ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʦʣʽʧʰʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ. 
ɿʘʣʝʞʥʦ ʚʽʜ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ, ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʪʘ ʾʭ ʨʦʟ-
ʧʦʜʽʣʫ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʧʦ-ʨʽʟʥʦʤʫ ʟʤʽʥʶʻʪʴʩʷ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʽ ʷʢʽʩʪʴ ʟʝʨʥʘ ʛʨʝʯ-
ʢʠ. ɺʝʣʠʢʘ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʡʦʛʦ ʷʢʦʩʪʽ ʥʘʣʝʞʠʪʴ ʤʽʥʝʨʘʣʴʥʠʤ, ʦʩʦʙʣʠʚʦ ʘʟʦʪʥʠʤ, ʜʦʙ-
ʨʠʚʘʤ. ɼʽʷ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʥʘ ʷʢʽʩʪʴ ʟʝʨʥʘ ʥʘʡʙʽʣʴʰ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʠ ʚʥʝʩʝʥʥʽ ʾʭ ʧʽʜ ʯʘʩ 
ʧʽʜʞʠʚʣʝʥʥʷ, ʭʦʯʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʟʘʭʦʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ ʚʝʩʥʷʥʦ-
ʣʽʪʥʴʦʾ ʚʝʛʝʪʘʮʽʾ. ʊʦʤʫ ʚ ʜʦʩʣʽʜʽ ʢʦʣʠʚʘʥʥʷ ʚʤʽʩʪʫ ʙʽʣʢʘ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʙʫʣʠ 
ʙʽʣʴʰʽ ʟʘ ʩʚʦʻʶ ʚʝʣʠʯʠʥʦʶ, ʥʽʞ ʧʽʜ ʜʽʻʶ ʧʦʝʪʘʧʥʦʛʦ ʚʥʝʩʝʥʥʷ ʘʟʦʪʫ. ʊʘʢ, ʥʘʡʢʨʘʱʠʤ ʟʝʨ-
ʥʦ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʙʫʣʦ ʦʜʝʨʞʘʥʦ ʚ 2013 ʨʦʮʽ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʷʢ ʥʘʡʙʽʣʴʰ 
ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʛʨʝʯʢʠ. ɺʤʽʩʪ ʙʽʣʢʘ ʚ ʟʝʨʥʽ (14,45 %) ʙʫʚ ʥʘ 18-20 % ʚʠ-
ʱʠʤ, ʟʘ ʙʽʣʴʰ ʟʚʦʣʦʞʝʥʠʡ ʨʽʢ (12,03 %), ʚʠʱʦʶ ʙʫʣʘ ʽ ʤʘʩʘ 1000 ʟʝʨʝʥ ʪʘ ʢʨʘʱʠʤ ʚʽʜʩʦʪʦʢ 
ʧʣʽʚʯʘʩʪʦʩʪʽ ï18,8%.  

ɿʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ ʥʘ ʧʝʚʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʤʽʞ ʚʧʣʠʚʦʤ ʧʽʜʞʠʚ-
ʣʝʥʥʷ ʥʘ ʚʨʦʞʘʡ ʪʘ ʷʢʽʩʪʴ ʟʝʨʥʘ. ʂʦʣʠ ʧʽʜʞʠʚʣʝʥʥʷ ʧʦʤʽʪʥʦ ʚʧʣʠʚʘʣʦ ʥʘ ʚʨʦʞʘʡ ʟʝʨʥʘ, 
ʡʦʛʦ ʜʽʷ ʥʘ ʷʢʽʩʪʴ ʙʫʣʘ ʥʝ ʩʫʪʪʻʚʦʶ ʽ ʥʘʚʧʘʢʠ, ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ ʚʧʣʠʚʫ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʚʠ-
ʷʚʠʣʘʩʴ ʧʦʟʠʪʠʚʥʘ ʜʽʷ ʥʘ ʷʢʽʩʪʴ ʟʝʨʥʘ. ʊʘʢʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʫ ʩʦʨʪʫ ʛʨʝʯ-
ʢʠ ʗʨʦʩʣʘʚʥʘ; ʚʠʱʠʤ ʚʤʽʩʪ ʙʽʣʢʘ ʚʽʜ ʧʽʜʞʠʚʣʝʥʥʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʞʦʜʥʦʛʦ ʨʘʟʫ, ʘ ʥʘʚʧʘ-
ʢʠ, ʧʽʜʞʠʚʣʝʥʥʷ ʚʠʟʠʚʘʣʦ ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʙʽʣʢʦʚʦʩʪʽ ʟʝʨʥʘ ʧʦʨʽʚʥʷʥʦ ʜʦ ʦʩʥʦʚʥʦʛʦ 
ʚʥʝʩʝʥʥʷ ï N45ʈ45ʂ60. 

 
ɺʠʩʥʦʚʢʠ.  ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʪʠʤʽʟʘʮʽʷ ʫʤʦʚ ʞʠʚʣʝʥʥʷ ʛʨʝʯʢʠ ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʤʽ-

ʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʨʽʟʥʽ ʩʪʨʦʢʠ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʝʯʢʠ ʪʘ 
ʦʪʨʠʤʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʚ ʤʝʞʘʭ 2,51- 2,65 ʪ/ʛʘ. ʅʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʝʨʥʘ ʙʽʣʴʰʠʡ ʚʧʣʠʚ 
ʤʘʣʠ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʚʝʛʝʪʘʮʽʡʥʠʭ ʧʝʨʽʦʜʽʚ ʪʘ ʩʦʨʪʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʂʆʄʇʆɿʀʎɯʁ ʉʊʈɸʍʆɺʀʍ ɻɽʈɹɯʎʀɼɯɺ ɿ 

ʄɯʂʈʆɼʆɹʈʀɺʆʄ ʅɸʅʆʄɯʂʉ ʋ ʇʆʉɯɺɸʍ ʉʆɰ 

 

ɻʫʪʷʥʩʴʢʠʡ ʈ. ɸ., ʎʝʭʤʝʡʩʪʨʫʢ ʄ. ɻ., ɻʣʫʙʦʢʠʡ ʆ. ʄ., ʐʝʣʷʢʽʥ ɺ. ʆ. 

ɯʥʩʪʠʪʫʪ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ. ʗ. ʖʨôʻʚʘ ʅɸɸʅ ʋʢʨʘʾʥʠ 

 

ʅʘʚʝʜʝʥʦ ʚʧʣʠʚ ʩʫʯʘʩʥʠʭ ʩʪʨʘʭʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ ʟ ʤʽʢʨʦʜʦʙʨʠʚʦʤ ʅʘʥʦʤʽʢʩ ʥʘ ʟʘ-

ʙʫʨôʷʥʝʥʽʩʪʴ ʧʦʩʽʚʽʚ, ʘʟʦʪʬʽʢʩʫʶʯʽ ʙʫʣʴʙʦʯʢʠ, ʤʘʩʫ ʨʦʩʣʠʥ, ʫʨʦʞʘʡʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʥʘʩʽʥʥʷ 

ʩʦʾ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʽ ʤʘʩʘ ʙʫʣʴʙʦʯʦʢ, ʤʘʩʘ ʨʦʩʣʠʥ ʪʘ ʫʨʦʞʘʡʥʽʩʪʴ ʩʦʾ 

ʬʦʨʤʫʚʘʣʘʩʴ ʟʘ ʚʥʝʩʝʥʥʷ ʤʽʢʨʦʜʦʙʨʠʚʘ ʅʘʥʦʤʽʢʩ ʫ ʙʘʢʦʚʽʡ ʩʫʤʽʰʽ ʟʽ ʩʪʨʘʭʦʚʠʤʠ ʛʝʨʙʽʮʠ-

ʜʘʤʠ. ɿʘ ʢʦʤʙʽʥʫʚʘʥʥʷ ʤʽʢʨʦʜʦʙʨʠʚʘ ʅʘʥʦʤʽʢʩ ʟʽ ʩʪʨʘʭʦʚʠʤʠ ʛʝʨʙʽʮʠʜʘʤʠ ʚʠʷʚʣʝʥʦ ʟʙʽʣʴ-

ʰʝʥʥʷ ʨʽʚʥʷ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʚ ʧʦʩʽʚʘʭ ʩʦʾ. ʅʝ ʫʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚʫ ʤʽʢʨʦʜʦʙʨʠʚʘ ʅʘʥʦʤʽʢʩ 

ʥʘ ʚʤʽʩʪ ʙʽʣʢʘ ʡ ʦʣʽʾ ʚ ʥʘʩʽʥʥʽ ʩʦʾ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʦʷ, ʙʫʨôʷʥʠ, ʩʪʨʘʭʦʚʽ ʛʝʨʙʽʮʠʜʠ, ʤʽʢʨʦʜʦʙʨʠʚʦ ʅʘʥʦʤʽʢʩ,  

ʘʟʦʪʬʽʢʩʫʶʯʽ ʙʫʣʴʙʦʯʢʠ, ʤʘʩʘ ʨʦʩʣʠʥ, ʫʨʦʞʘʡʥʽʩʪʴ, ʙʽʣʦʢ, ʦʣʽʷ 

 

ɿʙʽʣʴʰʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʩʦʾ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤ-

ʧʣʝʢʩʫ ʋʢʨʘʾʥʠ, ʫ ʚʠʨʽʰʝʥʥʽ ʷʢʦʛʦ ʚʠʨʽʰʘʣʴʥʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʨʙʽʮʠʜʽʚ ʪʘ ʤʽʢʨʦʜʦʙʨʠʚ, ʷʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʤʘʢ-

ʩʠʤʘʣʴʥʝ ʨʦʟʢʨʠʪʪʷ ʧʦʪʝʥʮʽʘʣʫ ʥʘʩʽʥʥʻʚʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ. 

ʉʦʷ ʤʘʻ ʩʣʘʙʢʫ ʢʦʥʢʫʨʝʥʪʥʫ ʟʜʘʪʥʽʩʪʴ ʱʦʜʦ ʙʫʨôʷʥʽʚ [1]. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠ-

ʪʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʭʠʩʪ ʩʦʾ ʚʽʜ ʙʫʨôʷʥʽʚ ʥʘʡʜʦʮʽʣʴʥʽʰʝ ʚʠʢʦʥʫʚʘʪʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʘʭʦʚʠʭ (ʧʽʩʣʷʩʭʦʜʦʚʠʭ) ʛʝʨʙʽʮʠʜʽʚ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚ ʧʝʨʽʦʜ ʚʝʛʝ-

ʪʘʮʽʾ ʢʫʣʴʪʫʨʠ ʧʨʦʩʪʽʰʝ ʚʠʟʥʘʯʠʪʠʩʴ ʟ ʨʽʚʥʝʤ ʽ ʪʠʧʦʤ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ, ʘ ʚʽʜʪʘʢ, ʚʠʭʦʜʷʯʠ ʟ 

ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʙʫʨôʷʥʽʚ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʨʘʪʠ ʧʦʪʨʽʙʥʠʡ ʛʝʨʙʽʮʠʜ. ʂʨʽʤ ʪʦʛʦ, ʦʜʥʦʯʘʩʥʦ 

ʟ ʧʽʩʣʷʩʭʦʜʦʚʠʤʠ ʛʝʨʙʽʮʠʜʘʤʠ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʩʝʢʪʠʮʠʜʠ, ʬʫʥʛʽʮʠʜʠ, ʘʜôʶʚʘʥʪʠ, 

ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʤʽʢʨʦʜʦʙʨʠʚʘ ʪʦʱʦ [2, 3]. 

ʋ ʩʫʯʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʩʫʪʥʽ ʜʦʩʪʘʪʥʴʦ ʛʣʠʙʦʢʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʜʽʶ ʢʦʤʧʦ-

ʟʠʮʽʡ ʩʪʨʘʭʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ ʟ ʤʽʢʨʦʜʦʙʨʠʚʘʤʠ ʚ ʧʦʩʽʚʘʭ ʩʦʾ [4, 5], ʪʦʤʫ ʪʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʽ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʣʘ ʫ ʚʠʟʥʘʯʝʥʥʽ ʜʽʾ ʩʫʯʘʩʥʠʭ ʩʪʨʘʭʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ ʟ ʤʽʢʨʦ-

ʜʦʙʨʠʚʦʤ ʅʘʥʦʤʽʢʩ ʥʘ ʟʘʙʫʨôʷʥʝʥʽʩʪʴ ʧʦʩʽʚʽʚ, ʘʟʦʪʬʽʢʩʫʶʯʽ ʙʫʣʴʙʦʯʢʠ, ʤʘʩʫ ʨʦʩʣʠʥ, ʫʨʦ-

ʞʘʡʥʽʩʪʴ, ʚʤʽʩʪ ʽ ʟʙʽʨ ʙʽʣʢʘ ʡ ʦʣʽʾ ʟ ʥʘʩʽʥʥʷ ʩʦʾ. 

ʄʝʪʦʜʠʢʘ ʪʘ ʫʤʦʚʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 2012ï2014  ʨʨ. 

ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽ ʩʦʨʪʦʚʠʚʯʝʥʥʷ ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ.  ɺ.  ʗ.  ʖʨôʻʚʘ 

ʅɸɸʅ ʋʢʨʘʾʥʠ. ʋ ʧʦʣʴʦʚʠʡ ʜʦʩʣʽʜ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʩʪʨʘʭʦʚʽ ʛʝʨʙʽʮʠʜʠ ʊʘʙʝʟʦʥ (ʙʝʥʪʘʟʦʥ, 

480 ʛ/ʣ) ʽ ʃʝʤʫʨ (ʭʽʟʘʣʦʬʦʧ-ʇ-ʪʝʬʫʨʠʣ, 40 ʛ/ʣ) ʪʘ ʤʽʢʨʦʜʦʙʨʠʚʦ ʟ ʢʦʤʧʣʝʢʩʦʤ ʙʽʦʩʪʠʤʫʣʷ-

ʪʦʨʽʚ ʅʘʥʦʤʽʢʩ (N ï ʜʦ 3,0 %, K2O ï ʜʦ 3,5 %, Fe (ʆɽɼʌ) ï 0,2ï0,7 %, Fe (ɽɼʊɸ) ï 0,2ï

0,7 %, Mn (ʆɽɼʌ) ï 0,1ï0,7 %, Mn (ɽɼʊɸ) ï 0,1ï0,7 %, Zn (ʆɽɼʌ) ï ʜʦ 0,65 %, Zn (ɽɼʊɸ) 

ï 0,1ï0,65 %, Cu (ɽɼʊɸ) ï 0,05ï1,2 %, Co (ɽɼʊɸ) ï 0,004ï0,05 %, B (ʆɽɼʌ) ï 0,05ï0,8 %, 

Mo (ʆɽɼʌ) ï 0,01ï0,05 %, Mg (ɽɼɼʗ) ï 0,5ï0,8 %, CaO ï 0ï1,0 %, S ï 1,5ï3,7 %) [6]. ʇʨʝ-

ʧʘʨʘʪʠ ʚʥʦʩʠʣʠ ʨʘʥʮʝʚʠʤ ʦʙʧʨʠʩʢʫʚʘʯʝʤ ʟ ʚʠʪʨʘʪʦʶ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ï 300 ʣ/ʛʘ. ʂʦʥʪʨʦʣʴ ï 

ʟʘʙʫʨôʷʥʝʥʠʡ ʧʦʩʽʚ, ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʨʘʭʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ ʽ ʤʽʢʨʦʜʦʙʨʠʚʘ ʅʘʥʦʤʽʢʩ. ɽʪʘ-

ʣʦʥ ï ʙʘʢʦʚʘ ʩʫʤʽʰ ʛʝʨʙʽʮʠʜʽʚ ʊʘʙʝʟʦʥ (2,0 ʣ/ʛʘ) + ʃʝʤʫʨ (1,5 ʣ/ʛʘ). 

ʨ̂ʫʥʪ ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ï ʯʦʨʥʦʟʝʤ ʪʠʧʦʚʠʡ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʠʡ. ʇʦʧʝʨʝʜʥʠʢ ï ʧ ʝh-

ʥʠʮʷ ʦʟʠʤʘ. ɺʠʩʽʚʘʣʠ ʩʦʨʪ ʩʦʾ ʈʦʤʘʥʪʠʢʘ ʟ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ 45 ʩʤ. ʇʽʜ ʧʝʨʝʜʧʦʩʽʚʥʫ ʢʫ-

ʣʴʪʠʚʘʮʽʶ ʚʥʦʩʠʣʠ ï N30P30K30. ʆʙʣʽʢʦʚʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ ï 36 ʤ2, ʧʦʚʪʦʨʝʥʥʷ ʪʨʠʨʘʟʦʚʝ. 

                                                 
Ò ȍȽȼɉȷȻɆȴȲȳ Ț. Ȋ., ȠȯȿȶȯȳȻȼȺȽȴ Ȗ. ȍ., ȍȵȽȫȸȴȲȳ Ș. Ȗ., Ȣȯȵɉȴɏȷ Ȍ. Ș. 2016. 

ȌɏȻȷȲȴ Ƞȗȑ ȊșȌ ȟȪȺȴɏȬȻɆȴȸɐ ȸȫȵȪȻȼɏ. 2016. ȌȲȹȽȻȴ 21. 
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L.). ɺ ʦʢʨʝʤʽ ʨʦʢʠ ʜʦ ʮʠʭ ʦʩʥʦʚʥʠʭ ʙʫʨôʷʥʽʚ ʧʨʠʻʜʥʫʚʘʣʘʩʴ ʣʦʙʦʜʘ ʙʽʣʘ (Chenopodium al-

bum L.). ɯʥʰʠʭ ʚʠʜʽʚ ʙʫʨôʷʥʽʚ ʫ ʧʦʩʽʚʘʭ ʩʦʾ ʙʫʣʦ ʟʥʘʯʥʦ ʤʝʥʰʝ. 

ʆʙʣʽʢʠ ʙʫʨôʷʥʽʚ, ʧʨʦʚʝʜʝʥʽ ʥʘʧʨʠʢʽʥʮʽ ʚʝʛʝʪʘʮʽʾ ʩʦʾ, ʧʦʢʘʟʘʣʠ, ʱʦ ʙʘʢʦʚʘ ʩʫʤʽʰ 

ʧʨʦʪʠʜʚʦʜʦʣʴʥʦʛʦ ʛʝʨʙʽʮʠʜʫ ʊʘʙʝʟʦʥ ʟ ʛʨʘʤʽʥʽʮʠʜʦʤ ʃʝʤʫʨ (ʝʪʘʣʦʥ) ʢʦʥʪʨʦʣʶʚʘʣʘ ʟʘʛʘ-

ʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʪʘ ʩʠʨʫ ʤʘʩʫ ʙʫʨôʷʥʽʚ ʥʘ 90 %. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʙʘʢʦʚʦʾ ʩʫʤʽʰʽ ʩʪʨʘʭʦʚʠʭ 

ʛʝʨʙʽʮʠʜʽʚ ʩʧʨʠʷʣʦ ʟʤʝʥʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʪʘ ʩʠʨʦʾ ʤʘʩʠ ʟʣʘʢʦʚʠʭ ʦʜʥʦʨʽʯʥʠʭ ʙʫʨôʷʥʽʚ ʚʽʜ-

ʧʦʚʽʜʥʦ ʥʘ 94 ʽ 98 %, ʘ ʜʚʦʜʦʣʴʥʠʭ ʤʘʣʦʨʽʯʥʠʭ ï ʥʘ 61 ʽ 42 %. ʂʽʣʴʢʽʩʪʴ ʜʚʦʜʦʣʴʥʠʭ ʙʘʛʘ-

ʪʦʨʽʯʥʠʭ ʙʫʨôʷʥʽʚ ʫ ʧʦʩʽʚʘʭ ʩʦʾ ʙʫʣʘ ʥʝʟʥʘʯʥʦʶ, ʱʦ ʥʝ ʜʘʻ ʥʘʤ ʧʽʜʩʪʘʚ ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ 

(ʪʘʙʣ. 2).  

 

ʊʘʙʣʠʮʷ 2. ɿʘʙʫʨôʷʥʝʥʽʩʪʴ ʧʦʩʽʚʫ ʩʦʾ ʥʘʧʨʠʢʽʥʮʽ ʚʝʛʝʪʘʮʽʾ ʟʘ ʢʦʤʙʽʥʫʚʘʥʥʷ ʩʪʨʘʭʦʚʠʭ 

ʛʝʨʙʽʮʠʜʽʚ ʟ ʤʽʢʨʦʜʦʙʨʠʚʦʤ ʅʘʥʦʤʽʢʩ (ʩʝʨʝʜʥʻ ʟʘ 2012ï2014 ʨʨ.) 
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ʂʽʣʴʢʽʩʪʴ, ʰʪ./ʤ
2
 

ʂʦʥʪʨʦʣʴ 119,2 17,4 0,6 137,2 

ɹʘʢʦʚʘ ʩʫʤʽʰ ʛʝʨʙʽʮʠʜʽʚ (ʝʪʘʣʦʥ) 6,7 6,8 0,5 14,0 

ʅʘʥʦʤʽʢʩ, 

5,0 ʣ/ʛʘ 

ʫ ʙʘʢʦʚʽʡ ʩʫʤʽʰʽ ʟ ʛʝʨʙʽʮʠʜʘʤʠ 13,1 7,5 0,4 21,0 

ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ 

ʙʘʢʦʚʦʾ ʩʫʤʽʰʽ ʛʝʨʙʽʮʠʜʽʚ 
8,2 7,0 1,0 16,2 

ʉʠʨʘ ʤʘʩʘ, ʛ/ʤ
2
 

ʂʦʥʪʨʦʣʴ 594,3 97,9 3,9 696,1 

ɹʘʢʦʚʘ ʩʫʤʽʰ ʛʝʨʙʽʮʠʜʽʚ (ʝʪʘʣʦʥ) 10,4 57,1 3,8 71,3 

ʅʘʥʦʤʽʢʩ, 

5,0 ʣ/ʛʘ 

ʫ ʙʘʢʦʚʽʡ ʩʫʤʽʰʽ ʟ ʛʝʨʙʽʮʠʜʘʤʠ 16,9 66,8 0,7 84,4 

ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ 

ʙʘʢʦʚʦʾ ʩʫʤʽʰʽ ʛʝʨʙʽʮʠʜʽʚ 
8,1 52,2 4,4 64,7 

*ʇʨʠʤʽʪʢʘ: ʙʘʢʦʚʫ ʩʫʤʽʰ ʛʝʨʙʽʮʠʜʽʚ ʊʘʙʝʟʦʥ (2,0 ʣ/ʛʘ) + ʃʝʤʫʨ (1,5 ʣ/ʛʘ) ʚʥʦʩʠʣʠ ʚ 

ʬʘʟʽ 2ï3 ʩʧʨʘʚʞʥʽʭ ʣʠʩʪʢʽʚ ʩʦʾ 

 

ɿʨʦʩʪʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʾ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʚʝʜʝʥʦʾ ʙʘʢʦʚʦʾ ʩʫʤʽʰʽ ʩʪʨʘʭʦʚʠʭ ʛʝ-

ʨʙʽʮʠʜʽʚ (ʝʪʘʣʦʥ) ʫ 2012, 2013 ʽ 2014 ʨʨ. ʩʪʘʥʦʚʠʣʦ ʚʽʜʧʦʚʽʜʥʦ 0,45; 0,54 ʽ 0,65 ʪ/ʛʘ, ʧʦʨʽʚ-

ʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʷ 3. ɺʨʦʞʘʡʥʽʩʪʴ ʩʦʾ ʟʘ ʢʦʤʙʽʥʫʚʘʥʥʷ ʩʪʨʘʭʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ ʟ ʤʽʢʨʦʜʦʙʨʠʚʦʤ 

ʅʘʥʦʤʽʢʩ (ʩʝʨʝʜʥʻ ʟʘ 2012ï2014 ʨʨ.) 

ɺʘʨʽʘʥʪ 
ɺʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ 

2012 2013 2014 ʩʝʨʝʜʥʻ 

ʂʦʥʪʨʦʣʴ 0,94 0,62 1,12 0,89 

ɹʘʢʦʚʘ ʩʫʤʽʰ ʛʝʨʙʽʮʠʜʽʚ (ʝʪʘʣʦʥ) 1,39 1,16 1,77 1,44 

ʅʘʥʦʤʽʢʩ, 

5,0 ʣ/ʛʘ 

ʫ ʙʘʢʦʚʽʡ ʩʫʤʽʰʽ ʟ ʛʝʨʙʽʮʠʜʘʤʠ 1,48 1,06 1,91 1,48 

ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ  

ʙʘʢʦʚʦʾ ʩʫʤʽʰʽ ʛʝʨʙʽʮʠʜʽʚ 
1,40 1,08 1,87 1,45 

ʅɯʈ05 0,46 0,29 0,26  

*ʇʨʠʤʽʪʢʘ: ʙʘʢʦʚʫ ʩʫʤʽʰ ʛʝʨʙʽʮʠʜʽʚ ʊʘʙʝʟʦʥ (2,0 ʣ/ʛʘ) + ʃʝʤʫʨ (1,5 ʣ/ʛʘ) ʚʥʦʩʠʣʠ ʚ 

ʬʘʟʽ 2ï3 ʩʧʨʘʚʞʥʽʭ ʣʠʩʪʢʽʚ ʩʦʾ 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʤʙʽʥʫʚʘʥʥʷ ʤʽʢʨʦʜʦʙʨʠʚʘ ʅʘʥʦʤʽʢʩ ʟ ʩʪʨʘʭʦʚʠʤʠ ʛʝʨʙʽʮʠʜʘʤʠ ʚ 

ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʚʠʢʣʠʢʘʣʦ ʟʨʦʩʪʘʥʥʶ ʨʽʚʥʷ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʚ ʧʦʩʽʚʘʭ ʩʦʾ. ɿʦʢʨʝʤʘ, ʧʦʤʽʪʥʝ 

ʟʨʦʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʘ ʩʠʨʦʾ ʤʘʩʠ ʙʫʨôʷʥʽʚ ʫ ʧʦʩʽʚʘʭ ʩʦʾ (ʚʽʜʧʦʚʽʜʥʦ ʥʘ 50 ʽ 18 %), 





 

46 
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ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʅʘʥʦʤʠʢʩ ʚ ʙʘʢʦʚʦʡ ʩʤʝ-

ʩʠ ʩʦ ʩʪʨʘʭʦʚʳʤʠ ʛʝʨʙʠʮʠʜʘʤʠ. ʇʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʅʘʥʦʤʠʢʩ ʩʦ ʩʪʨʘʭʦ-

ʚʳʤʠ ʛʝʨʙʠʮʠʜʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʟʘʩʦʨʝʥʥʦʩʪʠ ʚ ʧʦʩʝʚʘʭ ʩʦʠ. ʅʝ ʚʳʷʚʣʝʥʦ 

ʚʣʠʷʥʠʷ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʅʘʥʦʤʠʢʩ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ ʩʦʠ. 

ʎʝʣʴ. ʋʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʢʦʤʙʠʥʘʮʠʡ ʩʪʨʘʭʦʚʳʭ ʛʝʨʙʠʮʠʜʦʚ ʩ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ 

ʅʘʥʦʤʠʢʩ ʥʘ ʩʦʨʥʷʢʠ, ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ ʢʣʫʙʝʥʴʢʠ, ʤʘʩʩʫ ʨʘʩʪʝʥʠʡ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʦʜʝʨ-

ʞʘʥʠʝ ʙʝʣʢʘ ʠ ʞʠʨʘ ʚ ʩʝʤʝʥʘʭ, ʩʙʦʨ ʙʝʣʢʘ ʠ ʞʠʨʘ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ ʩʦʠ. 
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Methods and Materials. The experiments were lid out on typical chernozem in 2012-

2014. Predecessor was winter wheat. Variety óRomantikaô was sown with row spacing of 45 cm 

Control was without postemergent herbicides and microfertilizers. Tank mixture of postemergent 

herbicides Tabezon (2.0 L/ha) + Lemur (1.5 L/ha) was taken as the standard. The accounting plot 

area was 36 m
2
, in three replicas. Soybean was harvested by çSampo-130." 

Results and Discussion. Application of microfertilizer Nanomix in tank mixtures with 

postemergent herbicides provided the greatest number and weight of nitrogen-fixing nodules on 

soybean roots. If microfertilizer Nanomix was applied 1 week after postemergent herbicide tank 

mixture had been used, fewer nodules were formed and their weight was lower than that in the 

standard variant. The greatest wet weight per soybean plant was also achieved, when 

microfertilizer Nanomix was used in tank mixture with postemergent herbicides. 

Application of microfertilizer Nanomix in tank mixtures with postemergent herbicides 

increased the total weed number (by 50%) and weed wet weight (by 18%) in soybean crops, 

compared with the effect of postemergent herbicide tank mixture alone (standard). That is, 

concurrent application of microfertilizer Nanomix with postemergent herbicides reduced the 

efficiency of the latter with respect to weeds, especially Chenopodium album. It was increase in the 

mass of this species, which led to a reduction in soybean yield by 0.08-0.10 t/ha after application of 

Nanomix in 2013, compared to the standard. In 2012 and 2014, Chenopodium album and other 

intractable weeds controlled with sonicated postemergent herbicide tank mixture were scanty, 

which allowed microfertilizer Nanomix to increase the soybean yield by 0.01-0.09 t/ha and 0.10-

0.14 t/ha, respectively, in comparison with the standard. Microfertilizer Nanomix did not affect the 

protein and fat contents in soybean seeds. Postemergent herbicides and combinations of them with 

microfertilizer Nanomix contributed to increase in the protein output per area unit of soybean crops 

by 0.17 and 0.19 t/ha, respectively, and in the fat output - by 0.09 and 0.10 t / ha, respectively. 

Conclusions. Tank mixture of microfertilizer Nanomix with postemergent herbicides 

contributed to increase in the number, wet and dry weights of nodules on soybean roots. The 

greatest soybean plant weight was also recorded for this composition. Combination of 

microfertilizer Nanomix with postemergent herbicides reduced the efficiency of the latter with 

respect to weeds, which prevented disclosing the yield potential of soybean. Microfertilizer 

Nanomix exerted no effects on the fat and protein contents in soybean seeds. The protein and fat 

outputs per area unit depended on the yield capacity of soybean. 
 
 

 

ʋɼʂ 635.21: 631.531.02   
8
 

 
ɹɯʆʄɽʊʈʀʏʅɯ ʇʆʂɸɿʅʀʂʀ ʊɸ ʋʈʆɾɸʁʅɯʉʊʔ ʈʆʉʃʀʅ-ʈɽɻɽʅɽʈɸʅʊɯɺ 

ʂɸʈʊʆʇʃɯ ʇɯɼ ɺʇʃʀɺʆʄ ʈɽɻʋʃʗʊʆʈɯɺ ʈʆʉʊʋ ɿɸ ʈɯɿʅʀʍ ʉʇʆʉʆɹɯɺ 

ɼʆʈʆʑʋɺɸʅʅʗ ʈʆɿʉɸɼʀ 

 

ɼʫʭʽʥʘ ʅ. ɻ., ʄʝʣʴʥʠʢ ʆ. ɺ., ʄʫʨʘʚʡʦʚ ɺ. ʆ., ɼʫʭʽʥ ɭ. ʆ. 

ɯʥʩʪʠʪʫʪ ʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʙʘʰʪʘʥʥʠʮʪʚʘ ʅɸɸʅ ʋʢʨʘʾʥʠ 

 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʝʛʫʣʷʪʦʨʽʚ 

ʨʦʩʪʫ ʥʘ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʫʨʦʞʘʡʥʽʩʪʴ ʨʦʩʣʠʥ-ʨʝʛʝʥʝʨʘʥʪʽʚ ʢʘʨʪʦʧʣʽ ʦʟʜʦʨʦʚʣʝʥ-

ʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤ ʤʝʪʦʜʦʤ ʧʨʠ  ʨʦʟʩʘʜʥʦʤʫ ʪʘ ʙʝʟʨʦʟʩʘʜʥʦʤʫ ʩʧʦʩʦʙʽ ʚʠʨʦʱʫʚʘʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʂʦʨʥʝʚʽʥ, ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʫʨʦʞʘʡʥʦʩʪʽ ʨʦʟʩʘ-

ʜʠ ʫ ʩʦʨʪʫ ʊʠʨʘʩ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 1,0 ʢʛ/ʤ
2
, ʧʨʠ ʙʝʟʨʦʟʩʘʜʥʦʤʫ ʩʧʦʩʦʙʽ 

ʥʘ 0,97 ʢʛ/ʤ
2
. ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ɯʤʤʫʥʦʮʠʪʦʬʽʪ ʫʨʦʞʘʡʥʽʩʪʴ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʠ 

ʨʦʟʩʘʜʥʦʤʫ ʩʧʦʩʦʙʽ ʥʘ 0,61 ʢʛ/ʤ
2
, ʘ ʧʨʠ ʙʝʟʨʦʟʩʘʜʥʦʤʫ ʥʘ 0,13 ʢʛ/ʤ

2
. 

                                                 
Ò ȎȽȿɏȷȪ ȗ. ȍ., ȖȯȵɆȷȲȴ Ș. Ȍ., ȖȽȺȪȬȳȸȬ Ȍ. Ș., ȎȽȿɏȷ ǿ. Ș. 2016. 

  ȌɏȻȷȲȴ Ƞȗȑ ȊșȌ ȟȪȺȴɏȬȻɆȴȸɐ ȸȫȵȪȻȼɏ. 2016. ȌȲȹȽȻȴ 21. 
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ʊʘʙʣʠʮʷ 1. ɺʠʩʦʪʘ ʦʟʜʦʨʦʚʣʝʥʠʭ ʨʦʩʣʠʥ ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʦʙʢʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ ʟʘ 

ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʾʭ ʜʦʨʦʱʫʚʘʥʥʷ, ʩʤ, ʩʦʨʪ ʊʠʨʘʩ, 2008-2009 ʨʨ. ʪʘ 2015ʨ. 

ʈʝʛʫʣʷ-

ʪʦʨʠ 

ʨʦʩʪʫ 

(ʬʘʢʪʦʨ 

ɸ) 

ʉʧʦʩʽʙ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ-ʨʝʛʝʥʝʨʘʥʪʽʚ (ʬʘʢʪʦʨ ɺ) 

2008 ʨ. 2009 ʨ. 2015 ʨ. 

ʟ ʜʦ-

ʨʦʫɦ-

ʚʘʥʥʷʤ  

ʙʝʟ ʜʦ-

ʨʦʫɦ-

ʚʘʥʥʷ 

ʩʝʨʝʜʥʻ 

ʧʦ ʬʘʢ-

ʪʦʨʫ ɸ 

ʟ ʜʦ-

ʨʦʫɦ-

ʚʘʥʥʷʤ  

ʙʝʟ ʜʦ-

ʨʦʫɦ-

ʚʘʥʥʷ  

ʩʝʨʝʜʥʻ 

ʧʦ ʬʘʢ-

ʪʦʨʫ ɸ 

ʟ ʜʦ-

ʨʦʫɦ-

ʚʘʥʥʷʤ  

ʙʝʟ ʜʦ-

ʨʦʫɦ-

ʚʘʥʥʷ  

ʩʝʨʝʜʥʻ 

ʧʦ ʬʘʢ-

ʪʦʨʫ ɸ 

ɹʝʟ ʦʙʨʦ-

ʙʢʠ (ʢʦʥ-

ʪʨʦʣʴ) 

18,3 11,6 15,0 11,5 10,5 11,0 20,0 13,5 16,8 

ɯʤʤʫʥʦ-

ʮʠʪʦʬʽʪ  
24,6 16,4 20,5 19,7 13,7 17,9 25,7 17,0 21,2 

ʂʦʨʥʝʚʽʥ  30,5 18,2 24,4 22,1 16,3 18,0 36,5 19,8 28,2 

ʉʝʨʝʜʥʻ 

ʧʦ ʬʘʢ-

ʪʦʨʫ ɺ 

24,5 15,4 

ʉʝʨʝʜʥʻ 

ʧʦ ʜʦʩ-

ʣʽʜʫ 20,0  

17,8 13,5 

ʉʝʨʝʜʥʻ 

ʧʦ ʜʦʩ-

ʣʽʜʫ 15,6 

27,4 16,8 

ʉʝʨʝʜʥʻ 

ʧʦ ʜʦʩ-

ʣʽʜʫ 22,1 

ʅɯʈ05 ʜʣʷ ʬʘʢʪʦʨʘ ɸ 4,22  2,65  5,41 

ʅɯʈ05 ʜʣʷ ʬʘʢʪʦʨʘ ɺ 2,53  1,69   4,32 

ʅɯʈ05 ʜʣʷ ʯʘʩʪʠʥʥʠʭ ʚʽʜ-

ʤʽʥʥʦʩʪʝʡ ʧʦ ʬʘʢʪʦʨʫ ɸȭȭ 
6,21  4,22  7,34 

ʅɯʈ05 ʜʣʷ ʯʘʩʪʠʥʥʠʭ ʚʽʜ-

ʤʽʥʥʦʩʪʝʡ ʧʦ ʬʘʢʪʦʨʫ ɺȭȭ 
5,41  4,58  6,22 

 

ʅʘʡʙʽʣʴʰʘ ʚʠʩʦʪʘ ʨʦʩʣʠʥ-ʨʝʛʝʥʝʨʘʥʪʽʚ ʚ ʫʩʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʬʦʨʤʫʚʘʣʘʩʷ ʧʨʠ ʧʦ-

ʧʝʨʝʜʥʴʦʤʫ ʜʦʨʦʱʫʚʘʥʥʽ ʨʦʩʣʠʥ ʧʝʨʝʜ ʚʠʩʘʜʞʫʚʘʥʥʷʤ ʫ ʢʫʣʴʪʠʚʘʮʽʡʥʫ ʩʧʦʨʫʜʫ ʚ ʚʘʨʽʘʥ-

ʪʘʭ, ʜʝ ʨʦʩʣʠʥʠ-ʨʝʛʝʥʝʨʘʥʪʠ ʦʙʨʦʙʣʶʚʘʣʠʩʷ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ ɯʤʤʫʥʦʮʠʪʦʬʽʪ ʫ 2008 

ʨʦʮʽ ï 24,6 ʩʤ, ʫ 2009 ʨʦʮʽ ï 19,7ʩʤ ʪʘ ʫ 2015 ʨʦʮʽ ï 25,7 ʩʤ ʪʘ ʧʨʝʧʘʨʘʪʦʤ ʂʦʨʥʝʚʽʥ ʚʠʩʦʪʘ 

ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʣʘ 2008 ʨʦʮʽ ï 30,5 ʩʤ, ʫ 2009 ʨʦʮʽ ï 22,1ʩʤ ʪʘ ʫ 2015 ʨʦʮʽ ï 36,5 ʩʤ. ʅʘʡ-

ʤʝʥʰʘ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʟʘʬʽʢʩʦʚʘʥʘ ʧʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʚʠʩʘʜʞʝʥʥʽ ʨʦʩʣʠʥ-ʨʝʛʝʥʝʨʘʥʪʽʚ ʟ 

ʧʨʦʙʽʨʦʢ ʫ ʚʘʨʽʘʥʪʽ ʙʝʟ ʦʙʨʦʙʢʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ ï 10,5-13,5 ʩʤ (ʢʦʥʪʨʦʣʴ).  

ɺ 2008 ʨ. ʢʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʫ ʢʫʱʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʜʦʨʦʱʫʚʘʥʥʷʤ ʦʟʜʦʨʦʚʣʝʥʠʭ ʨʦʩʣʠʥ ʫ 

ˇʨʫʥʪʦʩʫʤʽʰʽ ʪʦʨʬ + ˇʨʫʥʪ + ʧʽʩʦʢ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʬʘʢʪʦʨʫ Ăʉʧʦʩʽʙ ʚʠʨʦʱʫʚʘʥʥʷò ʟʥʘʭʦ-

ʜʠʣʘʩʴ ʥʘ ʨʽʚʥʽ 4,3 ʰʪ./ʢʫʱ., ʱʦ ʥʘ 2,2 ʰʪ./ʢʫʱ. ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʚʠʩʘ-

ʜʞʝʥʥʷʤ ʨʦʩʣʠʥ-ʨʝʛʝʥʝʨʘʥʪʽʚ ʚ ʫʤʦʚʠ ʢʫʣʴʪʠʚʘʮʽʡʥʦʾ ʩʧʦʨʫʜʠ. ɿ ʧʦʧʝʨʝʜʥʽʤ ʜʦʨʦʱʫʚʘʥʥʷʤ 

ʚ ˇʦʱʝʯʢʘʭ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʟʘʬʽʢʩʦʚʘʥʘ ʟʘ ʦʙʨʦʙʢʠ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʫ ʂʦʨʥʝʚʽʥ ï 

5,5 ʰʪ/ʢʫʱ., ʮʝ ʥʘ 2,7 ʰʪ. ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʦʙʨʦʙʣʝʥʠʤ ʚʘʨʽʘʥʪʦʤ (ʢʦʥʪʨʦʣʴ). ʋ ʚʘʨʽʘʥ-

ʪʘʭ ʙʝʟ ʜʦʨʦʱʫʚʘʥʥʷ ʦʟʜʦʨʦʚʣʝʥʠʭ ʨʦʩʣʠʥ ʚʽʜʟʥʘʯʠʣʠʩʴ ʚʘʨʽʘʥʪʠ ʟ ʦʙʨʦʙʢʦʶ ʧʨʝʧʘʨʘʪʘʤʠ 

ɯʤʤʫʥʦʮʠʪʦʬʽʪ ï 2,2 ʰʪ./ʢʫʱ ʪʘ ʂʦʨʥʝʚʽʥ ï 2,4 ʰʪ./ʢʫʱ, ʱʦ ʥʘ 0,6-0,8 ʰʪ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ 1,6 ʰʪ./ʢʫʱ (ʪʘʙʣ. 2). ɺ 2009 ʨ. ʟʘ ʦʙʨʦʙʢʠ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʫ ɯʤʤʫʥʦʮʠʪʦʬʽʪ ʪʘ 

ʂʦʨʥʝʚʽʥ ʢʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʫ ʢʫʱʽ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʠʣʘʩʴ ʧʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʜʦʨʦʱʫʚʘʥʥʽ 

ʨʦʩʣʠʥ-ʨʝʛʝʥʝʨʘʥʪʽʚ ʚ ˇʨʫʥʪʦʩʫʤʽʰʽ ʥʘ 1,6 ʰʪ. ʽ 1,7 ʰʪ, ʚʽʜʧʦʚʽʜʥʦ, ʽ ʧʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ 

ʚʠʩʘʜʞʝʥʥʽ ʟ ʧʨʦʙʽʨʦʢ ʥʘ 0,8 ʰʪ. ʪʘ 1,2 ʰʪ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ. 

ɺ 2015 ʨ. ʟ ʦʙʨʦʙʢʦʶ ʧʨʝʧʘʨʘʪʦʤ ɯʤʤʫʥʦʮʠʪʦʬʽʪ ʧʨʠ ʜʦʨʦʱʫʚʘʥʥʽ ʚ ʛʦʨʱʝʯʢʘʭ ʜʘ-

ʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 4,0 ʰʪ./ʢʫʱ  ʪʘ ʟ ʜʦʨʦʱʝʥʠʤ ʨʦʩʣʠʥʘʤʠ ʦʙʨʦʙʣʝʥʠʤʠ ʧʨʝʧʘʨʘʪʦʤ 

ʂʦʨʥʝʚʽʥ  ï 4,5ʰʪ./ʢʫʱ. ʅʘʡʢʨʘʱʠʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʚʘʨʽʘʥʪʘʭ ʙʝʟ ʜʦʨʦʱʫʚʘʥʥʷ ʙʫʚ ʧʨʠ 

ʦʙʨʦʙʮʽ ʧʨʝʧʘʨʘʪʦʤ ʂʦʨʥʝʚʽʥ 2,5 ʰʪ./ʢʫʱ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʨʝʛʝʥʝʨʘʥʪʽʚ ʨʘʥʥʴʦʩʪʠʛʣʦʛʦ ʩʦʨʪʫ ʊʠʨʘʩ ʟʘ ʨʦʢʠ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʘʣʠ ʷʢ ʩʧʦʩʦʙʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʪʘʢ ʽ ʦʙʨʦʙʢʘ ʨʝʛʫʣʷʪʦʨʘʤʠ 

ʨʦʩʪʫ. ɺ 2008 ʨ. ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʘʣʠ ʚʘʨʽʘʥʪʠ ʟ ʜʦʨʦʱʝʥʥʷʤ ʨʝʛʝʥʝʨʘʥʪʽʚ ʚ ˇʦʨ-

ʱʝʯʢʘʭ ʪʘ ʦʙʨʦʙʢʦʶ ʧʨʝʧʘʨʘʪʘʤʠ ɯʤʤʫʥʦʮʠʪʦʬʽʪ (2,8 ʢʛ/ʤ
2
) ʪʘ ʂʦʨʥʝʚʽʥ (3,7 ʢʛ/ʤ

2
) ʟʘ 

ʅɯʈ05 = 0,4 ʢʛ/ʤ
2
 (ʪʘʙʣ. 3). ɺ 2009 ʨ. ʫʨʦʞʘʡʥʽʩʪʴ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 1,34-

1,44 ʢʛ/ʤ
2
. ʋʨʦʞʘʡʥʽʩʪʴ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʩʢʣʘʜʘʣʘ 0,8-0,96 ʢʛ/ʤ

2
 ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ 

ʚʠʨʦʱʫʚʘʥʥʷ.   
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ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʩʝʨʧʥʽ, ʚʝʨʝʩʥʽ, ʞʦʚʪʥʽ ʪʘ ʣʠʩʪʦʧʘʜʽ ʩʪʘʥʦʚʠʣʘ 22,0; 
15,2; 8,2 ʪʘ 5,1 ʦʉ, ʱʦ ʧʝʨʝʚʠʱʠʣʦ ʥʦʨʤʫ ʥʘ 1,4; 0,7; 0,7 ʪʘ 4,5 ʦʉ ʚʽʜʧʦʚʽʜʥʦ. ʉʫʤʘ ʦʧʘʜʽʚ 
ʫ ʩʝʨʧʥʽ, ʚʝʨʝʩʥʽ ʪʘ ʞʦʚʪʥʽ ʧʝʨʝʚʠʱʠʣʘ ʢʣʽʤʘʪʠʯʥʫ ʥʦʨʤʫ ʥʘ 19,0; 148,0 ʪʘ 24,0 % ʚʽʜʧʦʚʽ-
ʜʥʦ; ʫ ʣʠʩʪʦʧʘʜʽ ï ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 68,0 %. ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʦʩʝʥʽ 2014 ʨʦʢʫ ʙʫʣʠ 
ʥʝʜʦʩʪʘʪʥʴʦ ʟʚʦʣʦʞʝʥʠʤʠ ʽʟ ʥʘʙʣʠʞʝʥʦʶ ʜʦ ʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʶ ʪʝʤʧʝ-
ʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ. ʉʫʤʘ ʦʧʘʜʽʚ ʫ ʚʝʨʝʩʥʽ, ʞʦʚʪʥʽ ʪʘ ʣʠʩʪʦʧʘʜʽ ʙʫʣʘ ʤʝʥʰʦʶ ʚʽʜ ʢʣʽʤʘʪʠʯʥʦʾ 
ʥʦʨʤʠ ʥʘ 41,0; 71,0 ʪʘ 79,0 % ʚʽʜʧʦʚʽʜʥʦ. ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʮʽ ʤʽʩʷʮʽ 
ʩʪʘʥʦʚʠʣʘ 15,6; 7,6 ʪʘ 0,5 ʦ ʉ ʟʘ ʥʦʨʤʠ 14,5; 7,5 ʪʘ 0,6 ʦ ʉ ʚʽʜʧʦʚʽʜʥʦ.  
 

ʊʘʙʣʠʮʷ 1. ʈʝʛʣʘʤʝʥʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʨʫʡʥʠʢʽʚ ʥʘ ʦʟʠʤʽʡ ʧʰʝʥʠʮʽ 

ʇʨʝʧʘʨʘʪ 
 (ʽʥʩʝʢʪʠʮʠʜʥʘ ʜʽʶʯʘ ʨʝʯʦʚʠʥʘ) 

ʅʦʨʤʘ ʚʠʪʨʘʪʠ 

ʧʨʝʧʘʨʘʪʫ,  
ʣ/ʪ ʘʙʦ ʢʛ/ʪ 

ʽʥʩʝʢʪʠʮʠʜʥʦʾ ʜʽʶ-
ʯʦʾ ʨʝʯʦʚʠʥʠ, ʢʛ/ʪ 

ʂʦʥʪʨʦʣʴ ï ï 

ʌʫʥʛʽʮʠʜ 0,40ï0,60 ï 

ʌʫʥʛʽʮʠʜ + ʊʘʙʫ, ʂʉ (ʽʤʽʜʘʢʣʦʧʨʠʜ) (0,40ï0,60) + 0,40 0,20 

ʌʫʥʛʽʮʠʜ + ʊʘʙʫ, ʂʉ (ʽʤʽʜʘʢʣʦʧʨʠʜ) (0,40ï0,60) + 0,50 0,25 

ʃʘʤʘʨʜʦʨ ʇʨʦ 180 FS, TH 0,50 ï 

ʃʘʤʘʨʜʦʨ ʇʨʦ + ɻʘʫʯʦ 70 WS, ʟ.ʧ. (ʽʤʽʜʘʢʣʦʧʨʠʜ) 0,50 + 0,50 0,35 

ʉʝʣʝʩʪ ʊʦʧ 312,5 FS, ʊʅ (ʪʽʘʤʝʪʦʢʩʘʤ) 1,25 0,33 

ʖʥʪʘ ʂʚʘʜʨʦ 373,4 FS, ʪ.ʢ.ʩ. (ʽʤʽʜʘʢʣʦʧʨʠʜ + 
ʢʣʦʪʽʘʥʽʜʠʥ) 

1,60 0,27 + 0,27 

 
ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2012ï2014 ʨʨ., ʩʪʫʧʽʥʴ ʨʦʟʚʠʪʢʫ ʛʝʣʴʤʽʥʪʦʩʧʦʨʽʦʟʥʦ-ʬʫʟʘʨʽʦʟʥʠʭ 

ʢʦʨʝʥʝʚʠʭ ʛʥʠʣʝʡ ʫ ʬʘʟʽ ʦʩʽʥʥʴʦʛʦ ʢʫʱʽʥʥʷ ʚ ʢʦʥʪʨʦʣʽ ʥʘ ʥʝʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ ʩʪʘʥʦʚʠʚ 
3,6 %, ʪʦʙʪʦ ʙʫʚ ʟʥʘʯʥʦ ʥʠʞʯʠʤ ʚʽʜ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʨʦʛʫ ʰʢʽʜʣʠʚʦʩʪʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʭʦʜʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʦʰʢʦʜʞʫʚʘʣʠ 
ˇʨʫʥʪʦʞʠʚʫʯʽ ʰʢʽʜʥʠʢʠ ï ʜʨʦʪʷʥʠʢʠ (Coleoptera: Elateridae) ʽ ʣʠʯʠʥʢʠ ʭʣʽʙʥʠʭ ʞʫʢʽʚ 
(Coleoptera: Scarabeidae). ʋ 2012 ʨʦʮʽ ʫ ʬʘʟʽ ʦʩʽʥʥʴʦʛʦ ʢʫʱʽʥʥʷ ʚ ʢʦʥʪʨʦʣʽ ʚʽʜ ʧʦʰʢʦʜʞʝʥʴ 
ʜʨʦʪʷʥʠʢʘʤʠ ʟʘʛʠʥʫʣʦ 9 ʨʦʩʣʠʥ ʥʘ 1 ʤ2 (ʪʘʙʣ. 2).  ɯʥʩʝʢʪʠʮʠʜʥʽ ʧʨʝʧʘʨʘʪʠ ʽʟ ʭʽʤʽʯʥʦʾ ʛʨʫʧʠ 
ʥʝʦʥʽʢʦʪʠʥʦʾʜʽʚ ʥʘ ʦʩʥʦʚʽ ʽʤʽʜʘʢʣʦʧʨʠʜʫ ʟʘ ʥʦʨʤ ʚʠʪʨʘʪʠ 0,20 ʢʛ/ʪ (ʊʘʙʫ) ʽ 0,35 ʢʛ/ʪ (ɻʘʫ-
ʯʦ), ʪʽʘʤʝʪʦʢʩʘʤʫ, 0,33 ʢʛ/ʪ (ʉʝʣʝʩʪ ʊʦʧ), ʘʙʦ ʩʫʤʽʰʽ ʽʤʽʜʘʢʣʦʧʨʠʜʫ ʟ ʢʣʦʪʽʘʥʽʜʠʥʦʤ, 0,27 
ʢʛ/ʪ + 0,27 ʢʛ/ʪ ʚʽʜʧʦʚʽʜʥʦ (ʖʥʪʘ ʂʚʘʜʨʦ) ʟʘʙʝʟʧʝʯʠʣʠ 100 % ʪʝʭʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2013ï2014 ʨʨ., ʚ ʢʦʥʪʨʦʣʽ ʚʽʜ ʧʦʰʢʦʜʞʝʥʴ ʣʠʯʠʥʢʘʤʠ ʭʣʽʙʥʠʭ ʞʫ-
ʢʽʚ ʚʦʩʝʥʠ ʟʘʛʠʥʫʣʦ 30 ʨʦʩʣʠʥ ʥʘ 1 ʤ2. ɺʽʜʤʽʯʝʥʦ ʚʠʩʦʢʫ ʪʝʭʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ 
ʧʨʦʪʠ ʮʠʭ ʰʢʽʜʥʠʢʽʚ: ʊʘʙʫ ʽ ɻʘʫʯʦ ï 86,7 %; ʖʥʪʘ ʂʚʘʜʨʦ ï 83,3 %; ʉʝʣʝʩʪ ʊʦʧ ï 63,3 %. 

ʋ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʚʥʫʪʨʽʰʥʴʦʩʪʝʙʣʦʚʠʭ ʰʢʽʜʥʠʢʽʚ ʚʦʩʝʥʠ ʜʦʤʽʥʫʚʘʣʠ: ʚ 
2012 ʨʦʮʽ ʰʚʝʜʩʴʢʽ ʤʫʭʠ ï Oscʽnella spp. (Dʽptera: Chloropʽdae), ʫ 2013 ʽ 2014 ʨʨ. ï ʧʰʝʥʠʯ-
ʥʘ ʤʫʭʘ Phorbʽa securʽs Tʽensum (Dʽptera: Anthomyʽʽdae). ɻʝʩʩʝʥʩʴʢʫ ʤʫʭʫ Mayetiola 
destructor Say (Diptera: Cecidomyiidae) ʚʽʜʤʽʯʝʥʦ ʚ ʥʝʟʥʘʯʥʽʡ ʯʠʩʝʣʴʥʦʩʪʽ. ʊʘʢ, ʫ 2012 ʨʦʮʽ 
ʧʦ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʧʦʰʢʦʜʞʝʥʽʩʪʴ ʧʘʛʦʥʽʚ ʾʾ ʣʠʯʠʥʢʘʤʠ ʥʝ ʧʝʨʝʚʠʱʠʣʘ 0,2 %. 

ʋ 2012 ʨʦʮʽ ʫ ʬʘʟʽ ʦʩʽʥʥʴʦʛʦ ʢʫʱʽʥʥʷ ʟʘʛʘʣʴʥʘ ʧʦʰʢʦʜʞʝʥʽʩʪʴ ʧʘʛʦʥʽʚ ʣʠʯʠʥʢʘʤʠ 
ʰʢʽʜʣʠʚʠʭ ʤʫʭ ʫ ʢʦʥʪʨʦʣʷʭ (ʥʘ ʥʝʫʜʦʙʨʝʥʦʤʫ ʪʘ ʫʜʦʙʨʝʥʦʤʫ ʬʦʥʘʭ) ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʠʣʘ 
23,0 % ʽ 7,1 % (ʪʘʙʣ. 3). ʋ ʚʘʨʽʘʥʪʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʫʥʛʽʮʠʜʥʠʭ ʧʨʦʪʨʫʡʥʠʢʽʚ ʮʝʡ ʧʦʢʘ-
ʟʥʠʢ ʙʫʚ ʫ ʤʝʞʘʭ 8,3ï8,8 %, ʪʦʙʪʦ ʧʨʘʢʪʠʯʥʦ ʥʘ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʥʘ ʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ. ɯʥʩʝ-
ʢʪʠʮʠʜʥʽ ʧʨʝʧʘʨʘʪʠ ʟʘʙʝʟʧʝʯʠʣʠ ʚʠʩʦʢʫ ʪʝʭʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ: ʉʝʣʝʩʪ ʊʦʧ ï 90,4 %; ɻʘʫ-
ʯʦ ï 75,6 %; ʊʘʙʫ ʽ ʖʥʪʘ ʂʚʘʜʨʦ ï 74,3 % ʧʦʨʽʚʥʷʥʦ ʽʟ ʢʦʥʪʨʦʣʝʤ ʥʘ ʥʝʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ. ʋ 
2013 ʽ 2014 ʨʨ. ʫ ʬʘʟʽ ʦʩʽʥʥʴʦʛʦ ʢʫʱʽʥʥʷ ʚʽʜʤʽʯʝʥʦ ʥʠʟʴʢʫ ʯʠʩʝʣʴʥʽʩʪʴ ʰʢʽʜʣʠʚʠʭ ʤʫʭ. ʊʘʢ, 
ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʧʦ ʬʦʥʘʭ ʧʦʰʢʦʜʞʝʥʽʩʪʴ ʧʘʛʦʥʽʚ ʣʠʯʠʥʢʘʤʠ ʤʫʭ ʩʪʘʥʦʚʠʣʘ 1,0ï
1,8 % ʽ 1,1ï4,0 % ʚʽʜʧʦʚʽʜʥʦ. ʋ 2013 ʨʦʮʽ ʧʨʦʪʨʫʡʥʠʢʠ ʟʥʠʟʠʣʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦ 0,0ï0,6 %; 
ʫ 2014 ʨʦʮʽ ï ʜʦ 0,6ï0,9 %. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2012ï2014 ʨʨ., ʧʦʰʢʦʜʞʝʥʽʩʪʴ ʧʘʛʦʥʽʚ ʣʠʯʠʥ-
ʢʘʤʠ ʟʣʘʢʦʚʠʭ ʤʫʭ ʚʦʩʝʥʠ ʚ ʢʦʥʪʨʦʣʷʭ (ʥʘ ʥʝʫʜʦʙʨʝʥʦʤʫ ʪʘ ʫʜʦʙʨʝʥʦʤʫ ʬʦʥʘʭ) ʙʫʣʘ ʚʽʜ-
ʧʦʚʽʜʥʦ 9,6 % ʽ 3,1 %. ʊʝʭʥʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ ʖʥʪʘ ʂʚʘʜʨʦ, ʊʘʙʫ ʽ ɻʘʫʯʦ ʩʪʘʥʦ-
ʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 75,0; 76,0 ʽ 77,1 % ʧʦʨʽʚʥʷʥʦ ʽʟ ʢʦʥʪʨʦʣʝʤ ʥʘ ʬʦʥʽ ʙʝʟ ʜʦʙʨʠʚ.  
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ɺʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʝʢʪʦ-ʬʫʥʛʽʮʠʜʥʠʭ ʧʨʦʪʨʫʡʥʠʢʽʚ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʥʘ ʨʦʩʣʠʥʠ ʥʝ 
ʚʩʪʘʥʦʚʣʝʥʦ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2012ï2014 ʨʨ., ʟʘʛʘʣʴʥʘ ʢʫʱʠʩʪʽʩʪʴ ʫ ʬʘʟʽ ʦʩʽʥʥʴʦʛʦ ʢʫʱʽʥʥʷ 
ʚ ʮʠʭ ʚʘʨʽʘʥʪʘʭ ʙʫʣʘ ʚ ʤʝʞʘʭ 4,2ï4,6, ʧʦʨʽʚʥʷʥʦ ʽʟ ʢʦʥʪʨʦʣʝʤ, 4,6 (ʪʘʙʣ. 4). ɺʥʝʩʝʥʥʷ ʦʨʛʘ-
ʥʦ-ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʠʣʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʘ 21,7 % (ʚʽʜ 3,6 ï ʢʦʥʪʨʦʣʴ, 
ʙʣʦʢ ʙʝʟ ʜʦʙʨʠʚ ʜʦ 4,6 ï ʢʦʥʪʨʦʣʴ, ʫʜʦʙʨʝʥʠʡ ʙʣʦʢ). ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2012ï2014 ʨʨ., ʫ ʚʘ-
ʨʽʘʥʪʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʫʥʛʽʮʠʜʥʠʭ ʧʨʦʪʨʫʡʥʠʢʽʚ, ʙʘʢʦʚʦʾ ʩʫʤʽʰʽ ʧʨʝʧʘʨʘʪʽʚ ʃʘʤʘʨʜʦʨ 
ʇʨʦ ʟ ɻʘʫʯʦ ʽ ʚ ʢʦʥʪʨʦʣʽ ʥʘ ʥʝʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʧʘʛʦʥʽʚ ʥʘ 1 ʤ2 ʚʦʩʝʥʠ ʙʫʣʦ 
ʤʝʥʰʠʤ ʥʘ 20,1ï23,5 % ʧʦʨʽʚʥʷʥʦ ʽʟ ʢʦʥʪʨʦʣʝʤ ʥʘ ʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ (1490 ʧʘʛʦʥʽʚ). ʇʦʩʫ-
ʰʣʠʚʽ ʫʤʦʚʠ ʦʩʝʥʽ 2014 ʨʦʢʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʨʽʩʪ ʨʦʩʣʠʥ, ʱʦ ʚʽʜʙʠʣʦʩʷ ʥʘ ʩʝʨʝʜʥʽʭ 
ʧʦʢʘʟʥʠʢʘʭ. 

 

ʊʘʙʣʠʮʷ 3. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ 

ʥʝʦʥʽʢʦʪʠʥʦʾʜʘʤʠ ʧʨʦʪʠ ʣʠʯʠʥʦʢ ʟʣʘʢʦʚʠʭ ʤʫʭ ʫ ʬʘʟʽ ʦʩʽʥʥʴʦʛʦ ʢʫʱʽʥʥʷ, %, 2012ï2014 ʨʨ. 

ʇʨʝʧʘʨʘʪ  

(ʽʥʩʝʢʪʠʮʠʜʥʘ  

ʜʽʶʯʘ ʨʝʯʦʚʠʥʘ) 

ʅʦʨʤʘ ʚʠʪʨʘʪʠ 

ʽʥʩʝʢʪʠʮʠʜʥʦʾ 

ʜʽʶʯʦʾ  

ʨʝʯʦʚʠʥʠ, ʢʛ/ʪ 

ʇʦʰʢʦʜʞʝʥʽʩʪʴ ʧʘʛʦʥʽʚ  

ʣʠʯʠʥʢʘʤʠ ʟʣʘʢʦʚʠʭ ʤʫʭ, % 
ʊʝʭʥʽʯʥʘ ʝʬʝʢʪʠʚ-

ʥʽʩʪʴ, % (ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ ʥʘ ʬʦʥʽ 

ʙʝʟ ʜʦʙʨʠʚ) 

ʨʽʢ ʩʝʨʝ-

ʜʥʻ 2012 2013 2014 

ʂʦʥʪʨʦʣʴ ï 7,1 1,0 1,1 3,1 ï 

ʌʫʥʛʽʮʠʜ ï 8,3 1,0 0,6 3,3 ï 

ʌʫʥʛʽʮʠʜ + ʊʘʙʫ, ʂʉ 

(ʽʤʽʜʘʢʣʦʧʨʠʜ) 
0,25 5,9 0,4 0,6 2,3 76,0 

ʃʘʤʘʨʜʦʨ ʇʨʦ 180 FS, 

TH 
ï 8,8 0,7 1,1 3,5 ï 

ʃʘʤʘʨʜʦʨ ʇʨʦ + ɻʘʫ-

ʯʦ 70 WS, ʟ.ʧ. (ʽʤʽʜʘ-

ʢʣʦʧʨʠʜ) 

0,35 5,6 0,0 0,9 2,2 77,1 

ʉʝʣʝʩʪ ʊʦʧ 312,5 FS, 

ʊʅ (ʪʽʘʤʝʪʦʢʩʘʤ) 
0,33 2,2 0,2 0,7 1,0 89,6 

ʖʥʪʘ ʂʚʘʜʨʦ 373,4 

FS, ʪ.ʢ.ʩ. (ʽʤʽʜʘʢʣʦ-

ʧʨʠʜ + ʢʣʦʪʽʘʥʽʜʠʥ) 

0,27 + 0,27 5,9 0,6 0,6 2,4 75,0 

ʂʦʥʪʨʦʣʴ, ʙʝʟ ʜʦʙʨʠʚ ï 23,0 1,8 4,0 9,6 ï 

ʅɯʈ05  2,0 1,5 1,2   

 

ʊʘʙʣʠʮʷ 4. ɿʘʛʘʣʴʥʘ ʢʫʱʠʩʪʽʩʪʴ ʽ ʛʫʩʪʦʪʘ ʩʪʝʙʣʦʩʪʦʶ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʫ ʬʘʟʽ 

ʦʩʽʥʥʴʦʛʦ ʢʫʱʽʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʪʨʫʶʚʘʥʥʷ ʥʘʩʽʥʥʷ ʽʥʩʝʢʪʦ-ʬʫʥʛʽʮʠʜʘʤʠ, 2012ï2014 ʨʨ. 

ʇʨʝʧʘʨʘʪ  

(ʽʥʩʝʢʪʠʮʠʜʥʘ ʜʽʶʯʘ  

ʨʝʯʦʚʠʥʘ) 

ʅʦʨʤʘ ʚʠʪʨʘʪʠ 

ʽʥʩʝʢʪʠʮʠʜʥʦʾ ʜʽʶ-

ʯʦʾ ʨʝʯʦʚʠʥʠ, ʢʛ/ʪ 

ɿʘʛʘʣʴʥʘ 

ʢʫʱʠ-

ʩʪʽʩʪʴ 

ʏʠʩʣʦ 

ʧʘʛʦʥʽʚ  

ʥʘ 1 ʤ2 

ʏʠʩʣʦ ʥʝʧʦʰ-

ʢʦʜʞʝʥʠʭ ʧʘ-

ʛʦʥʽʚ ʥʘ 1 ʤ
2
 

ʂʦʥʪʨʦʣʴ ï 4,6 1490 1410 

ʌʫʥʛʽʮʠʜ ï 3,7 1150 1110 

ʌʫʥʛʽʮʠʜ + ʊʘʙʫ, ʂʉ (ʽʤʽʜʘʢʣʦ-

ʧʨʠʜ) 
0,25 4,2 1240 1230 

ʃʘʤʘʨʜʦʨ ʇʨʦ 180 FS, TH ï 4,3 1140 1100 

ʃʘʤʘʨʜʦʨ ʇʨʦ + ɻʘʫʯʦ 70 WS, ʟ.ʧ. 

(ʽʤʽʜʘʢʣʦʧʨʠʜ) 
0,35 4,4 1190 1160 

ʉʝʣʝʩʪ ʊʦʧ 312,5 FS, ʊʅ (ʪʽʘʤʝʪʦʢ-

ʩʘʤ) 
0,33 4,6 1400 1400 

ʖʥʪʘ ʂʚʘʜʨʦ 373,4 FS, ʪ.ʢ.ʩ. 

(ʽʤʽʜʘʢʣʦʧʨʠʜ + ʢʣʦʪʽʘʥʽʜʠʥ) 
0,27 + 0,27 4,6 1260 1260 

ʂʦʥʪʨʦʣʴ, ʙʝʟ ʜʦʙʨʠʚ ï 3,6 1160 1040 

ʅɯʈ05  0,8 270 260 
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ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2012ï2014 ʨʨ., ʫ ʚʘʨʽʘʥʪʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʩʝʢʪʦ-ʬʫʥʛʽʮʠʜʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʯʠʩʣʦ ʟʜʦʨʦʚʠʭ, ʥʝʧʦʰʢʦʜʞʝʥʠʭ ʤʫʭʘʤʠ, ʧʘʛʦʥʽʚ ʥʘ 1 ʤ2  ʫ ʬʘʟʽ ʦʩʽʥʥʴʦʛʦ ʢʫ-

ʱʽʥʥʷ ʙʫʣʦ ʚ ʤʝʞʘʭ 1160ï1400 ʧʘʛʦʥʽʚ, ʫ ʢʦʥʪʨʦʣʽ ï 1410 ʧʘʛʦʥʽʚ (ʧʨʠ ʅɯʈ05 = 

240 ʧʘʛʦʥʽʚ). ʋ ʚʘʨʽʘʥʪʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʫʥʛʽʮʠʜʥʠʭ ʧʨʦʪʨʫʡʥʠʢʽʚ ʯʠʩʣʦ ʥʝʧʦʰʢʦʜʞʝ-

ʥʠʭ ʧʘʛʦʥʽʚ ʥʘ 1 ʤ
2
 ʙʫʣʦ ʚ ʤʝʞʘʭ 1100ï1110 ʧʘʛʦʥʽʚ, ʱʦ ʤʝʥʰʝ ʥʽʞ ʚ ʢʦʥʪʨʦʣʽ ʥʘ 21,3ï

22,0 %. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʥʘ ʥʝʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ ʟʘʣʠʰʠʣʦʩʷ 89,7 % 

ʥʝʧʦʰʢʦʜʞʝʥʠʭ ʧʘʛʦʥʽʚ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʛʦʥʽʚ; ʫ ʢʦʥʪʨʦʣʽ ʥʘ ʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ ï 

94,6 %; ʫ ʚʘʨʽʘʥʪʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʫʥʛʽʮʠʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ï 96,5 %; ʫ ʚʘʨʽʘʥʪʘʭ ʽʟ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷʤ ʽʥʩʝʢʪʦ-ʬʫʥʛʽʮʠʜʥʠʭ ʧʨʦʪʨʫʡʥʠʢʽʚ ï 97,5ï100 %.  

ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2013ï2015 ʨʨ., ʫ ʬʘʟʽ ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ʟʝʨʥʘ ʯʠʩʣʦ ʢʦʣʦʩʦʥʦʩʥʠʭ 

ʩʪʝʙʝʣ ʥʘ 1 ʤ
2 
ʫ ʢʦʥʪʨʦʣʽ ʥʘ ʥʝʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ ʩʪʘʥʦʚʠʣʦ 570 ʩʪʝʙʝʣ (ʪʘʙʣ. 5). ɺʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦ 700 ʩʪʝʙʝʣ ʥʘ 1 ʤ
2
 (ʢʦʥʪʨʦʣʴ, ʫʜʦʙʨʝʥʠʡ 

ʬʦʥ), ʪʦʙʪʦ ʥʘ 18,6 %. ʋ ʚʘʨʽʘʥʪʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʪʨʫʡʥʠʢʽʚ ʯʠʩʣʦ ʢʦʣʦʩʦʥʦʩʥʠʭ 

ʩʪʝʙʝʣ ʥʘ 1 ʤ
2
 ʙʫʣʦ ʚ ʤʝʞʘʭ 640ï720 ʩʪʝʙʝʣ, ʪʦʙʪʦ ʧʨʘʢʪʠʯʥʦ ʥʘ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʥʘ ʫʜʦʙ-

ʨʝʥʦʤʫ ʬʦʥʽ. 

ʋ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʽ ʬʽʪʦʩʘʥʽʪʘʨʥʠʭ ʫʤʦʚʘʭ, ʷʢʽ ʩʢʣʘʣʠʩʷ ʚ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʃʽʩʦʩʪʝ-

ʧʫ ʋʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ 2012ï2015 ʨʨ., ʫ ʢʦʥʪʨʦʣʽ ʥʘ ʥʝʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ ʫʨʦʞʘʡʥʽʩʪʴ ʧʰʝʥʠ-

ʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʩʪʘʥʦʚʠʣʘ 5,92 ʪ/ʛʘ, ʥʘ ʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ (N30ï60P30ï60K30ï60) ï 

6,13 ʪ/ʛʘ. ɿʙʝʨʝʞʝʥʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ ʦʜʝʨʞʘʥʦ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʝʢʪʦ-ʬʫʥʛʽʮʠʜʥʦʛʦ ʧʨʦ-

ʪʨʫʡʥʠʢʘ ʖʥʪʘ ʂʚʘʜʨʦ (0,12 ʪ/ʛʘ) ʽ ʙʘʢʦʚʦʾ ʩʫʤʽʰʽ ʬʫʥʛʽʮʠʜʥʦʛʦ ʧʨʦʪʨʫʡʥʠʢʘ ʟ ʽʥʩʝʢʪʠʮʠ-

ʜʥʠʤ ʃʘʤʘʨʜʦʨ ʇʨʦ ʟ ɻʘʫʯʦ (0,25 ʪ/ʛʘ).  

 

ʊʘʙʣʠʮʷ 5. ʂʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʪʝʙʝʣ ʽ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʽʥʩʝʢʪʦ-ʬʫʥʛʽʮʠʜʥʠʤʠ ʧʨʦʪʨʫʡʥʠʢʘʤʠ,  

2013ï2015 ʨʨ. 

ʇʨʝʧʘʨʘʪ 

ʅʦʨʤʘ ʚʠʪʨʘʪʠ 

ʧʨʝʧʘʨʘʪʫ, ʣ/ʪ 

ʘʙʦ ʢʛ/ʪ 

ʏʠʩʣʦ ʢʦʣʦʩʦʥʦʩ-

ʥʠʭ ʩʪʝʙʝʣ ʥʘ 1 ʤ
2
 

ʫ ʬʘʟʽ ʚʦʩʢʦʚʦʾ 

ʩʪʠʛʣʦʩʪʽ ʟʝʨʥʘ 

ʋʨʦʞʘʡʥʽʩʪʴ 

ʟʝʨʥʘ,  

ʪ/ʛʘ 

ʇʨʠʨʽʩʪ 

ʫʨʦʞʘʶ ʚʽʜ 

ʟʘʭʠʩʪʫ,  

ʪ/ʛʘ 

ʂʦʥʪʨʦʣʴ ï 700 6,13 ï 

ʌʫʥʛʽʮʠʜ 0,40ï0,60 640 6,22 0,09 

ʌʫʥʛʽʮʠʜ + ʊʘʙʫ 0,40ï0,60 + 0,5 640 5,94 ï 

ʃʘʤʘʨʜʦʨ ʇʨʦ 180 FS, TH 0,50 720 6,31 0,18 

ʃʘʤʘʨʜʦʨ ʇʈʆ 180 FS, 

TH + ɻʘʫʯʦ 70 WS, ʟ.ʧ. 
0,50 + 0,50 720 6,38 0,25 

ʉʝʣʝʩʪ ʊʦʧ 312,5 FS, ʪ.ʢ.ʩ. 1,25 660 6,16 0,03 

ʖʥʪʘ ʂʚʘʜʨʦ 373,4 FS, 

ʪ.ʢ.ʩ. 
1,60 660 6,25 0,12 

ʂʦʥʪʨʦʣʴ, ʙʝʟ ʜʦʙʨʠʚ ï 570 5,92 ï 

ʅɯʈ05  160  0,60 

 

ɺʠʩʥʦʚʢʠ. ʉʠʩʪʝʤʥʽ ʽʥʩʝʢʪʠʮʠʜʥʽ ʧʨʦʪʨʫʡʥʠʢʠ ʥʘ ʦʩʥʦʚʽ ʥʝʦʥʽʢʦʪʠʥʦʾʜʽʚ ʟʘʙʝʟʧʝ-

ʯʠʣʠ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʩʭʦʜʽʚ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʚʽʜ ˇʨʫʥʪʦʞʠʚʫʯʠʭ ʰʢʽʜʥʠʢʽʚ. ʊʝʭʥʽʯ-

ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʪʨʫʡʥʠʢʽʚ ʊʘʙʫ, ɻʘʫʯʦ, ʉʝʣʝʩʪ ʊʦʧ ʽ ʖʥʪʘ ʂʚʘʜʨʦ ʧʨʦʪʠ ʜʨʦʪʷʥʠʢʽʚ 

ʩʪʘʥʦʚʠʣʘ 78ï100 %, ʧʨʦʪʠ ʣʠʯʠʥʦʢ ʭʣʽʙʥʠʭ ʞʫʢʽʚ ï ʚʽʜ 63,3 % ʜʦ 86,7 %. 

ʋ ʬʘʟʽ ʦʩʽʥʥʴʦʛʦ ʢʫʱʽʥʥʷ ʪʝʭʥʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʪʠ ʣʠʯʠʥʦʢ ʰʢʽʜʣʠ-

ʚʠʭ ʤʫʭ ʩʪʘʥʦʚʠʣʘ: ʉʝʣʝʩʪ ʊʦʧ ï 89,6 %; ʖʥʪʘ ʂʚʘʜʨʦ, ʊʘʙʫ ʽ ɻʘʫʯʦ ï ʥʘ ʨʽʚʥʽ 75ï77 % 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʢʦʥʪʨʦʣʝʤ ʫ ʙʣʦʮʽ ʙʝʟ ʜʦʙʨʠʚ. 

ɺʥʝʩʝʥʥʷ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʧʨʠʷʣʦ ʟʤʝʥʰʝʥʥʶ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʧʘʛʦʥʽʚ 

ʣʠʯʠʥʢʘʤʠ ʤʫʭ ʫ 3,1 ʨʘʟʽʚ ï ʟ 9,6 % (ʢʦʥʪʨʦʣʴ, ʙʣʦʢ ʙʝʟ ʜʦʙʨʠʚ) ʜʦ 3,1 % (ʢʦʥʪʨʦʣʴ, ʙʣʦʢ ʽʟ 

ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ). 

ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 2013ï2015 ʨʨ., ʚ ʢʦʥʪʨʦʣʽ ʥʘ ʫʜʦʙʨʝʥʦʤʫ ʬʦʥʽ (N30ï60P30ï60K30ï

60) ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʩʪʘʥʦʚʠʣʘ 6,13 ʪ/ʛʘ. ɿʙʝʨʝʞʝʥʠʡ ʫʨʦʞʘʡ ʟʝʨ-



 

60 

ʥʘ ʦʜʝʨʞʘʥʦ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʝʢʪʦ-ʬʫʥʛʽʮʠʜʥʦʛʦ ʧʨʦʪʨʫʡʥʠʢʘ ʖʥʪʘ ʂʚʘʜʨʦ (0,12 ʪ/ʛʘ) ʽ 

ʙʘʢʦʚʦʾ ʩʫʤʽʰʽ ʬʫʥʛʽʮʠʜʥʦʛʦ ʧʨʦʪʨʫʡʥʠʢʘ ʟ ʽʥʩʝʢʪʠʮʠʜʥʠʤ ʃʘʤʘʨʜʦʨ ʇʨʦ ʟ ɻʘʫʯʦ 

(0,25 ʪ/ʛʘ).  
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ʪʝʭʥʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʤʷʛʢʦʡ ʦʟʠʤʦʡ ʧʨʦʪʨʘʚʠʪʝʣʷʤʠ ʩʠʩʪʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʃʝʩʦʩʪʝʧʠ ʋʢʨʘʠʥʳ.  

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʜʝʚʷʪʠʧʦʣʴʥʦʤ ʧʘʨʦ-ʟʝʨʥʦ-

ʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʣʘʙʦʨʘʪʦʨʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʩʦʨʪʦʠʟʫʯʝʥʠʷ ʀʥʩʪʠʪʫʪʘ ʨʘʩʪʝ-

ʥʠʝʚʦʜʩʪʚʘ ʠʤ. ɺ. ʗ. ʖʨʴʝʚʘ ʅɸɸʅ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2012ï2015 ʛʛ. 

ʇʦʯʚʘ ï ʯʝʨʥʦʟʸʤ ʪʠʧʠʯʥʳʡ ʩʨʝʜʥʝ-ʛʫʤʫʩʥʳʡ ʥʘ ʣʸʩʩʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʚ ʧʘ-

ʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ 5,4 %. ʇʰʝʥʠʮʫ ʦʟʠʤʫʶ ʩʦʨʪʘ ɼʦʨʠʜʥʘ ʩʝʷʣʠ ʚ ʦʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ (ʚʦ 

ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ) ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 4,0 ʤʣʥ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ 1 ʛʘ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ 

ï ʯʸʨʥʳʡ ʧʘʨ. ʌʦʥ ʫʜʦʙʨʝʥʠʷ ï 6,6 ʪ ʥʘʚʦʟʘ ʥʘ 1 ʛʘ ʩʝʚʦʦʙʦʨʦʪʥʦʡ ʧʣʦʱʘʜʠ ʩ ʚʥʝʩʝʥʠʝʤ 

N30ï60P30ï60K30ï60 ʠ ʚʝʩʝʥʥʝʡ ʧʦʜʢʦʨʤʢʦʡ N30. ɸʛʨʦʪʝʭʥʠʢʘ ï ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʟʦʥʳ ʚʳ-

ʨʘʱʠʚʘʥʠʷ. 

ɼʣʷ ʟʘʱʠʪʳ ʧʰʝʥʠʮʳ ʤʷʛʢʦʡ ʦʟʠʤʦʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʩʝʤʝʥʘ ʧʝʨʝʜ ʧʦʩʝʚʦʤ  ʧʨʦʪʨʘ-

ʚʣʠʚʘʣʠ ʩʠʩʪʝʤʥʳʤʠ ʠʥʩʝʢʪʠʮʠʜʥʳʤʠ ʧʨʦʪʨʘʚʠʪʝʣʷʤʠ ʠʟ ʛʨʫʧʧʳ ʥʝʦʥʠʢʦʪʠʥʦʠʜʦʚ. ʀʥ-





 

62 

ɺ ʩʨʝʜʥʝʤ ʟʘ 2013ï2015 ʛʛ., ʚ ʢʦʥʪʨʦʣʝ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ (N30ï60P30ï60K30ï60) ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʤʷʛʢʦʡ ʦʟʠʤʦʡ ʩʦʩʪʘʚʠʣʘ 6,13 ʪ/ʛʘ. ʉʦʭʨʘʥʸʥʥʳʡ ʫʨʦʞʘʡ ʟʝʨʥʘ 

ʧʦʣʫʯʠʣʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʝʢʪʦ-ʬʫʥʛʠʮʠʜʥʦʛʦ ʧʨʦʪʨʘʚʠʪʝʣʷ ʖʥʪʘ ʂʚʘʜʨʦ (0,12 ʪ/ʛʘ) ʠ 

ʙʘʢʦʚʦʡ ʩʤʝʩʠ ʬʫʥʛʠʮʠʜʥʦʛʦ ʧʨʦʪʨʘʚʠʪʝʣʷ ʩ ʠʥʩʝʢʪʠʮʠʜʥʳʤ ʃʘʤʘʨʜʦʨ ʇʨʦ ʩ ɻʘʫʯʦ 

(0,25 ʪ/ʛʘ).  
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The article presents the study results on the effectiveness of pre-sowing treatment of 

winter bread wheat seeds wʽth systemic dressers agaʽnst pests in the Eastern Forest-Steppe of 

Ukraine. 

The Aim was to study the phytosanitary role of pre-sowʽng treatment of winter bread 

wheat seeds for plant protection agaʽnst pests at the fʽrst stages of organogenesʽs. 

Methods. The investigations were conducted ʽn nʽne-field fallow-grain-intertillage crop 

rotatʽon at the Laboratory for Plant Production and Cultivar Investigations of the Plant Production 

Institute nd. a. V.Ya. Yuriev (Eastern Forest-Steppe of Ukraine) during 2012ï2015.  

The soil was typical medium-humus black earth soil on loess with humus content in 

plowing layer of 5.4 %. 

Winter bread wheat, variety óDorʽdnaô, was sown after black fallow during the optimal 

period (the 2
nd

 ten days of September). The seeding rate was 4.0 mln. viable seeds /ha. Nutrition 

was manure, 6.7 t/ha of crop rotation area + N30-60P30-60K30-60 + N30 as additional root fertilizing 

in spring during the tʽllerʽng stage. Agrotechnʽques were conventional for the cultivation zone.  

To protect winter bread wheat plants against pests, seeds were pretreated before sowing 

with systemic neonicotinoid insecticides. Insecticides were applied in tank mixtures with 

fungicides: Taboo with Vʽal Trast (0.4 L/t) ʽn 2012 and 2014; Taboo with Oplot (0.6L /t) ʽn 2013; 

Gaucho with Lamardor Pro (0.5 L/t). Ready-to-use insecto-fungicide agents Celest Top 

(1.25 L/t) and Unta Quadro (1.6 L/t) were also used.  

Pests were accounted usʽng conventional methods.      

Results. Systemic neonicotinoid insecticides were highly effective against soil pests. 

Taboo and Gaucho (actʽve ingredient ʽmʽdacloprid; doses 0.20ï0.25 kg /t of seeds and 0.35 kg/t, 

respectively), Celest Top (actʽve ingredient thiamethoxam; dose 0.33 kg /t of seeds), Unta 

Quadro (actʽve ingredients ʽmʽdacloprid and clotianidin; doses 0.27 kg /t of seeds and 0.27 kg /t 

of seeds, respectively) were 100 % technically effective against wireworms (Coleoptera: 

Elateridae) and 63.3% ï 86.7 % technically effective against cereal chafer larvae (Coleoptera: 

Scarabeidae).  

The frit fly Oscʽnella spp. (Dʽptera: Chloropʽdae) and the late-wheat shoot fly  Phorbʽa 
securʽs Tʽensum (Dʽptera: Anthomyʽʽdae) domʽnated ʽn wʽnter wheat crops during the autumn 

tillering ʽn 2012 and ʽn 2013ï2014, respectively. On average over 2012ï2014, Celest Top was 

89.6 % technically effective against fly larvae; the technʽcal effectiveness of Unta Quadro, Taboo 

and Gaucho ranged within 75.0%ï77.1 % compared wʽth no fertilʽzer control.  

On averaged over 2012ï2014 in the autumn tʽllerʽng phase, the number of healthy, 

undamaged by fly larvae shoots per m
2
 was 97.5ï100 % and 96.5 % of the total shoot number 

with insecto-fungʽcʽdes and fungicides, respectively, vs. 94.6 % and 89.7 % ʽn control with and 

without fertilʽzers, respectively.  
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ʱʝʧʣʝʥʠʭ ʜʽʣʷʥʦʢ ʚ ʩʪʘʮʽʦʥʘʨʥʽʡ ʟʝʨʥʦ-ʧʘʨʦ-ʧʨʦʩʘʧʥʽʡ ʩʽʚʦʟʤʽʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽ 

ʩʦʨʪʦʚʠʚʯʝʥʥʷ ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ. ʗ. ʖʨôʻʚʘ ʅɸɸʅ ʚʧʨʦʜʦʚʞ 2009ï2013 ʨʨ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʯ̫ʤʽʥʴ, ʫʨʦʞʘʡʥʽʩʪʴ, ʧʦʧʝʨʝʜʥʠʢ, ʬʦʥ ʞʠʚʣʝʥʥʷ, ʩʧʦʩʽʙ ʦʩʥʦʚʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʩʦʨʪ 

 

ɺʩʪʫʧ. ɼʦʤʽʥʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʜʦ ʟʙʽʣʴʰʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʻ ʧʽʜ-

ʙʽʨ ʛʽʙʨʠʜʘ ʯʠ ʩʦʨʪʫ ʚ ʙʘʛʘʪʴʦʭ ʜʝʨʞʘʚʘʭ ʩʚʽʪʫ, ʦʩʦʙʣʠʚʦ ʪʠʭ, ʜʝ ʜʫʞʝ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʽʥʪʝ-

ʥʩʠʬʽʢʘʮʽʾ ʟʝʤʣʝʨʦʙʩʪʚʘ. ɺ ɭʚʨʦʧʽ ʚ ʧʽʜʚʠʱʝʥʥʽ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʫʯʘʩʪʴ ʥʦ-

ʚʠʭ ʚʠʩʦʢʦʚʨʦʞʘʡʥʠʭ ʛʽʙʨʠʜʽʚ ʘʙʦ ʩʦʨʪʽʚ ʩʢʣʘʜʘʻ ʚ ʤʝʞʘʭ 25 %. ʇʨʠ ʘʜʘʧʪʠʚʥʽʡ ʩʠʩʪʝʤʽ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʥʘ ʩʴʦʛʦʜʥʽʰʥʴʦʤʫ ʝʪʘʧʽ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʽ ʩʦʨ-

ʪʠ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʘʜʘʧʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʉʣʽʜ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ 

ʜʣʷ ʨʦʟʢʨʠʪʪʷ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʚ ʜʦʩʠʪʴ ʢʦʥʪʨʘʩʪʥʠʭ ʟʘ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʟʦʥʠ ʩʦʨʪʠ [1]. 

ɺ ʋʢʨʘʾʥʽ ʩʪʚʦʨʝʥʦ ʙʘʛʘʪʦ ʮʽʥʥʠʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʨʦʙʥʠʮʪʚʦ ʬʫʨʘʞʥʠʤ ʟʝʨʥʦʤ ʽ ʧʠʚʦʚʘʨʥʦʶ ʩʠʨʦʚʠʥʦʶ. ʋ ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ʧʦʩʪʽʡʥʦ 

ʟʨʦʩʪʘʻ ʧʠʪʦʤʘ ʚʘʛʘ ʩʦʨʪʽʚ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʫ. ʅʘʫʢʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʩʢʣʘʜʘʥʥʷ ʩʽʚʦʟʤʽʥ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʪʨʝʙʫʻ, ʘʙʠ ʧʦʣʦʚʠʥʫ ʧʦʩʽʚʥʠʭ ʧʣʦʱ 

ʷʯʤʝʥʶ ʟʘʩʽʚʘʣʠ ʩʘʤʝ ʮʠʤʠ ʩʦʨʪʘʤʠ [2]. 

ɺʽʜʦʤʦ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ 20 ʨʦʢʽʚ ʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʥʝ ʟʤʽʥʠʣʘʩʷ, ʘʣʝ ʚʥʘʩʣʽʜʦʢ 

ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʾʭ ʚʠʧʘʜʽʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʩʧʦʩʪʝʨʽ-

ʛʘʻʤʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʩʫʭ [3, 4]. ʄʦʞʣʠʚʦ, ʱʦ ʫʤʦʚʠ, ʷʢʽ ʥʘ ʩʴʦʛʦʜʥʽ ʚʚʘʞʘʶʪʴʩʷ 

ʝʢʩʪʨʝʤʘʣʴʥʠʤʠ, ʚʞʝ ʟʘʚʪʨʘ ʤʦʞʫʪʴ ʩʪʘʪʠ ʟʘ ʥʦʨʤʫ [5]. ɿʘ ʧʨʦʛʥʦʟʘʤʠ ʢʣʽʤʘʪʦʣʦʛʽʚ ʫ ʤʘʡ-

ʙʫʪʥʴʦʤʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʧʦʩʫʰʣʠʚʦʩʪʽ ʢʣʽʤʘʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ [6]. 

ɿʥʘʯʥʽ ʢʦʥʪʨʘʩʪʠ ʧʦʛʦʜʠ ʟʘ ʨʦʢʘʤʠ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʭʦʜʫ ʚʽʜ ʽʥʪʝʥʩʠʚʥʠʭ ʜʦ ʘʜʘʧ-

ʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ. ɯʩʥʫʶʯʽ ʩʴʦʛʦʜʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʥʝ ʚʨʘʭʦ-

ʚʫʶʪʴ ʘʜʘʧʪʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ, ʚʦʥʠ ʩʢʣʘʜʝʥʽ ʥʘ 

ʧʽʜʩʪʘʚʽ ʫʩʝʨʝʜʥʝʥʠʭ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʫ ʙʘʛʘʪʦʨʽʯʥʠʭ ʦʜʥʦʬʘʢʪʦʨʥʠʭ ʜʦʩʣʽʜʘʭ, ʷʢʽ ʥʝ 

ʨʽʜʢʦ ʧʨʦʚʦʜʷʪʴ ʚ ʨʽʟʥʠʭ ʤʽʩʮʷʭ ʪʘ ʫʤʦʚʘʭ, ʧʨʠ ʮʴʦʤʫ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʧʦʪʨʝʙ ʪʘ ʦʩʦʙʣʠʚʦʩ-

ʪʝʡ ʩʦʨʪʽʚ [7]. 

ʊʦʤʫ, ʚ ʢʦʞʥʽʡ ʢʦʥʢʨʝʪʥʽʡ ʟʦʥʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʨʦʱʫʚʘʪʠ ʩʦʨʪʠ ʨʽʟʥʽ ʟʘ ʙʽʦʣʦʛʽʯ-

ʥʠʤ ʪʘ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʨʦʟʚôʷʟʘʪʠ ʮʝ ʧʠʪʘʥʥʷ ʧʦʪʨʽʙʥʘ ʩʠʩ-

ʪʝʤʘ ʩʦʨʪʽʚ ʪʘ ʘʛʨʦʟʘʭʦʜʽʚ, ʷʢʽ ʟʘ ʨʽʟʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʽ ʥʘ ʨʽʟʥʠʭ ʘʛʨʦʬʦʥʘʭ ʟʘʙʝʟʧʝʯʠʣʠ 

ʙ ʩʪʘʙʽʣʴʥʠʡ ʚʨʦʞʘʡ. ʇʽʜʙʽʨ ʩʦʨʪʫ ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʻ ʥʘʡʜʝʰʝʚʰʠʤ ʘʛʨʦʟʘʭʦʜʦʤ ʪʘ ʜʦʩ-

ʪʫʧʥʠʤ ʜʣʷ ʚʠʨʦʙʥʠʯʥʠʢʽʚ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʦʩʥʦʚʥʠʭ ʧʨʠʡʦʤʽʚ ʩʦʨʪʦʚʦʾ ʘʛʨʦʪʝʭʥʽʢʠ 

ʥʘ ʨʽʚʝʥʴ ʚʨʦʞʘʡʥʦʩʪʽ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚ ʨʦʢʠ ʟ ʽʩʪʦʪʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʚʽʜ 

ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʘʥʠʭ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʠ ʟʘʢʣʘʜʘʣʠʩʴ ʟʘ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤʠ ʩʭʝ-

ʤʘʤʠ ʤʝʪʦʜʦʤ ʨʦʟʱʝʧʣʝʥʠʭ ʜʽʣʷʥʦʢ ʚ ʩʪʘʮʽʦʥʘʨʥʽʡ ʟʝʨʥʦ-ʧʘʨʦ-ʧʨʦʩʘʧʥʽʡ ʩʽʚʦʟʤʽʥʽ ʣʘʙʦ-

ʨʘʪʦʨʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽ ʩʦʨʪʦʚʠʚʯʝʥʥʷ ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ. ʗ. ʖʨôʻʚʘ ʅɸɸʅ 

ʚʧʨʦʜʦʚʞ 2009ï2013 ʨʨ. ʟʘ ʤʝʪʦʜʠʢʦʶ ʇ. ʇ. ʃʠʪʫʥʘ, ɺ. ʄ. ʂʦʩʪʨʦʤʠʪʠʥʘ, 

ʃ. ɺ. ɹʦʥʜʘʨʝʥʢʘ [8]. 

ʇʣʦʱʘ ʦʙʣʽʢʦʚʦʾ ʜʽʣʷʥʢʠ ʩʪʘʥʦʚʠʣʘ 25 ʤ
2
, ʧʦʚʪʦʨʥʽʩʪʴ ï ʪʨʠʨʘʟʦʚʘ. ˆʨʫʥʪ ʜʦʩʣʽʜʥʦʾ 

ʜʽʣʷʥʢʠ ï ʯʦʨʥʦʟʝʤ ʛʣʠʙʦʢʠʡ ʩʣʘʙʦʚʠʣʫʛʦʚʘʥʠʡ ʽʟ ʟʝʨʥʠʩʪʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴ-

ʩʷ ʪʘʢʠʤʠ ʘʛʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʨʅ ʩʦʣʴʦʚʠʡ ï 5,8; ʛʽʜʨʦʣʽʪʠʯʥʘ ʢʠʩʣʦʪʥʽʩʪʴ ï 3,29 

ʤʛ-ʝʢʚ. ʥʘ 100 ʛ ˇʨʫʥʪʫ; ʦʙʤʽʥʥʘ ʢʠʩʣʦʪʥʽʩʪʴ 0,16; ʩʫʤʘ ʧʦʛʣʠʥʫʪʠʭ ʦʩʥʦʚ ï 37,4 ʤʛ-ʝʢʚ. ʥʘ 

100 ʛ ˇʨʫʥʪʫ, ʚʤʽʩʪ ʛʫʤʫʩʫ ʚ ʦʨʥʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ 5,8ï5,9 %. ɿʘʧʘʩʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʥʘ 

ʢʦʥʪʨʦʣʽ ʙʝʟ ʜʦʙʨʠʚ: ʘʟʦʪ ï 132 ʤʛ/ʢʛ, ʬʦʩʬʦʨ ï 104 ʤʛ/ʢʛ, ʢʘʣʽʡ ï 128 ʤʛ/ʢʛ; ʥʘ ʬʦʥʽ ʽʟ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʜʦʟʽ N30ʈ30ʂ30: ʘʟʦʪ ï 140 ʤʛ/ʢʛ, ʬʦʩʬʦʨ ï 177 ʤʛ/ʢʛ, 

ʢʘʣʽʡ ï 172 ʤʛ/ʢʛ ˇʨʫʥʪʫ. 
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ʈʠʩ. 1. ɺʢʣʘʜ ʬʘʢʪʦʨʽʚ çʈʽʢè ʪʘ çʉʦʨʪè ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʷʯʤʝʥʶ ʷʨʦʛʦ, 

2009ï2013 ʨʨ. 
 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʚʯʝʥʥʷ ʨʝʘʢʮʽʾ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʥʘ 

ʧʦʧʝʨʝʜʥʠʢʠ ʚʧʨʦʜʦʚʞ 2009ï2013 ʨʨ. ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʢʨʘʱʠʤʠ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʙʫʣʠ 

ʩʦʷ ʪʘ ʙʫʨʷʢʠ ʮʫʢʨʦʚʽ, ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʧʽʩʣʷ ʷʢʠʭ ʩʦʨʪʠ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʬʦ-

ʨʤʫʚʘʣʠ ʥʘʡʙʽʣʴʰʫ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʧʦʟʠʪʠʚʥʽ ʝʬʝʢʪʠ ʚʽʜʧʦʚʽʜʥʦ 2,96 ʪ/ʛʘ ʪʘ 2,74 ʪ/ʛʘ ʽ 

+0,29 ʪ/ʛʘ ʪʘ +0,07 ʪ/ʛʘ. ʇʽʩʣʷ ʧʦʧʝʨʝʜʥʠʢʘ ʢʫʢʫʨʫʜʟʘ ʥʘ ʟʝʨʥʦ ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦ-

ʚʠʣʘ 2,30 ʪ/ʛʘ ʪʘ ʝʬʝʢʪ ʦʧʪʠʤʽʟʘʮʽʾ ʙʫʚ ʥʝʛʘʪʠʚʥʠʡ ï0,37 ʪ/ʛʘ (ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʧʦ 

ʜʦʩʣʽʜʫ) (ʪʘʙʣ. 2). 
 

ʊʘʙʣʠʮʷ 2. ʋʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʧʝʨʝʜʥʠʢʽʚ, 

ʪ/ʛʘ, 2009ï2013 ʨʨ. 

ʉʦʨʪ (ɹ) 

ʇʦʧʝʨʝʜʥʠʢ (ɸ) 

ʉʝʨʝʜʥʻ 
Ñ ʝʬʝʢʪ 

ʩʦʨʪʫ 
ʙʫʨʷʢʠ  

ʮʫʢʨʦʚʽ 

ʢʫʢʫʨʫʜʟʘ 

ʥʘ ʟʝʨʥʦ 
ʩʦʷ 

ɺʟʽʨʝʮʴ 3,00 2,32 3,07 2,80 +0,13 

ɼʦʢʘʟ 2,50 2,14 2,71 2,45 ï0,22 

ʇʘʨʥʘʩ 2,71 2,43 3,12 2,75 +0,08 

ʉʝʨʝʜʥʻ 2,74 2,30 2,96 2,67  

Ñ ʝʬʝʢʪ ʧʦʧʝʨʝʜʥʠʢʘ +0,07 ï0,37 +0,29 
 

 

ʅɯʈ 05 ʟʘ ʬʘʢʪʦʨʘʤʠ: ɸ ï 0,25, ɹ ï 0,25, ɸɹ ï 0,44 

 

ʌʘʢʪʦʨʽʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʷʯ-

ʤʝʥʶ ʷʨʦʛʦ ʚʧʣʠʚʘʚ ʬʘʢʪʦʨ çʈʽʢè, ʷʢʠʡ ʩʪʘʥʦʚʠʚ 75,1 % (ʨʠʩ. 2). ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ 

çʇʦʧʝʨʝʜʥʠʢè ʜʣʷ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʩʢʣʘʜʘʣʘ 16,4 %. ʅʘʡʤʝʥʰʠʡ ʚʧʣʠʚ ʥʘ ʚʨʦʞʘʡ-

ʥ̔ ʩʪʴ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʜʽʡʩʥʶʚʘʚ ʬʘʢʪʦʨ çʉʦʨʪè, ʷʢʠʡ ʩʪʘʥʦʚʠʚ 8,5 %. 

 

 

ʈʠʩ. 2. ɺʢʣʘʜ ʬʘʢʪʦʨʽʚ çʈʽʢè, çʇʦʧʝʨʝʜʥʠʢè ʪʘ çʉʦʨʪè ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʟʝʨʥʘ  

ʷʯʤʝʥʶ ʷʨʦʛʦ, 2009ï2013 ʨʨ. 

89,8 % 

10,1 % 

ʈʽʢ ʉʦʨʪ 

75,1% 

16,4 % 

8,5 % 

ʈʽʢ ʇʦʧʝʨʝʜʥʠʢ ʉʦʨʪ 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʬʦʥʫ ʞʠʚʣʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʯʘʩʥʽ ʩʦʨʪʠ ʷʯʤʝ-

ʥʶ ʷʨʦʛʦ ʥʘʡʢʨʘʱʝ ʨʝʘʛʫʶʪʴ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʦʩʥʦʚʥʝ ʚʥʝʩʝʥʥʷ ʚ 

ʜʦʟʽ N30P30K30 ʪʘ N60P60K60 ʥʘ ʬʦʥʽ ʧʽʩʣʷʜʽʾ ʛʥʦʶ 30 ʪ/ʛʘ ʟʙʽʣʴʰʝʥʥʷʤ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʪʘ 

ʧʦʟʠʪʠʚʥʦʶ ʜʽʻʶ ʝʬʝʢʪʫ ʦʧʪʠʤʽʟʘʮʽʾ. 

ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦ-

ʛʦ ʪʘ ʾʭ ʩʫʢʫʧʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʨʦʚʦʜʠʣʠ ʬʘʢʪʦʨʽʘʣʴʥʠʡ ʘʥʘʣʽʟ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʡ-

ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʩʦʨʪʽʚ ʤʘʚ ʬʘʢʪʦʨ çʌʦʥ ʞʠʚʣʝʥʥʷè, ʷʢʠʡ 

ʩʢʣʘʜʘʚ 64,1 % (ʨʠʩ. 4). ʏʘʩʪʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ çʉʦʨʪè ʩʢʣʘʜʘʣʘ 21,4 %. ʅʘʡʤʝʥʰʠʡ ʚʧʣʠʚ 

ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʷʯʤʝʥʶ ʷʨʦʛʦ ʟʜʽʡʩʥʶʚʘʚ ʬʘʢʪʦʨ çʇʦʧʝʨʝʜʥʠʢè, ʷʢʠʡ ʩʪʘʥʦʚʠʚ 14,5 %. 

 

 
 

ʈʠʩ. 4. ɺʧʣʠʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ çʇʦʧʝʨʝʜʥʠʢè, çʌʦʥ ʞʠʚʣʝʥʥʷè, çʉʦʨʪè  

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʷʯʤʝʥʶ ʷʨʦʛʦ, 2009ï2013 ʨʨ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʨʛʘʥʽʯʥʽ ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʪʫʞʥʽʰʠʤ ʬʘʢʪʦʨʦʤ 

ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚ ʫʤʦʚʘʭ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, 

ʘʣʝ ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʾ ʜʦʙʨʠʚ, ʥʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʧʽʜʙʠʨʘʪʠ 

ʩʦʨʪʠ ʷʯʤʝʥʶ ʷʨʦʛʦ ʽ ʧʦʧʝʨʝʜʥʠʢʠ ʜʣʷ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʢʫʧʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʮʠʭ ʬʘʢʪʦʨʽʚ. 

ɺ ʟʚôʷʟʢʫ ʟ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʫ ʟʦʥʽ ʪʘ ʚʝʣʠʢʦʶ ʨʽʟʥʦʤʘ-

ʥʽʪʥʽʩʪʶ ʧʦʧʝʨʝʜʥʠʢʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ ʥʘ ʧʦʯʘʪʢʦʚʠʭ 

ʝʪʘʧʘʭ ʦʨʛʘʥʦʛʝʥʝʟʫ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʩʧʦʩʦʙʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ï ʟʚʠʯʘʡ-

ʥʘ ʦʨʘʥʢʘ ʯʠ ʙʝʟʧʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ. ʗʯʤʽʥʴ ʥʘʜʟʚʠʯʘʡʥʦ ʛʘʨʥʦ ʨʝʘʛʫʻ ʥʘ ʛʣʠʙʠʥʫ ʦʨʘʥ-

ʢʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʪʢʫ ʧʦʪʫʞʥʦʾ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʘʝʨʘʮʽʾ ˇʨʫʥʪʫ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʜʦʚʞ 2009ï2013 ʨʨ. ʟ ʚʠʚʯʝʥʥʷ ʨʝʘʢʮʽʾ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ 

ʷʯʤʝʥʶ ʷʨʦʛʦ ʥʘ ʩʧʦʩʦʙʠ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʩʝʨʝʜʥʶ ʚʨʦ-

ʞʘʡʥʽʩʪʴ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʠʢʽʚ ʙʫʨʷʢʠ ʮʫʢʨʦʚʽ (4,10 ʪ/ʛʘ), ʢʫʢʫʨʫʜʟʘ ʥʘ ʟʝʨʥʦ (4,04 ʪ/ʛʘ) ʪʘ ʩʦʷ 

(3,98 ʪ/ʛʘ) ʩʦʨʪʠ ʷʯʤʝʥʶ ʷʨʦʛʦ ʩʬʦʨʤʫʚʘʣʠ ʟʘ ʩʧʦʩʦʙʫ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʦʣʠʮʝʚʦʾ 

ʦʨʘʥʢʠ ʧʦʨʽʚʥʷʥʦ ʜʦ ʙʝʟʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ï 3,56, 3,59 ʪʘ 3,60 ʪ/ʛʘ ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 4). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʝʟʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʩʧʨʠʯʠʥʠʣʦ ʟʤʝʥʰʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ 

ʫ ʚʩʽʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʨʘʥʢʦʶ. ʅʘʡʙʽʣʴʰ ʯʫʪʣʠʚʦ ʥʘ ʙʝʟʧʦʣʠʮʝʚʠʡ 

ʦʙʨʦʙʽʪʦʢ ʨʝʘʛʫʚʘʚ ʩʦʨʪ ɺʟʽʨʝʮʴ, ʷʢʠʡ ʟʥʠʞʫʚʘʚ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʚʽʜ 0,40 ʪ/ʛʘ ʜʦ 0,82 ʪ/ʛʘ 

ʚʽʜʥʦʩʥʦ ʧʦʣʠʮʝʚʦʾ ʦʨʘʥʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʧʝʨʝʜʥʠʢʽʚ. 

ʇʽʩʣʷ ʧʦʧʝʨʝʜʥʠʢʘ ʙʫʨʷʢʠ ʮʫʢʨʦʚʽ ʚ ʫʩʽʭ ʩʦʨʪʽʚ ʚʽʜʤʽʯʝʥʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʧʨʠ ʙʝʟʧʦʣʠʮʝʚʦʤʫ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʣʠʮʝʚʦʶ ʦʨʘʥʢʦʶ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 

0,76 ʪ/ʛʘ. ʅʘʡʙʽʣʴʰʝ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʷʯʤʝʥʶ ʷʨʦʛʦ ʧʽʩʣʷ ʜʘʥʦʛʦ ʧʦʧʝʨʝʜʥʠʢʘ ʟʘ 

ʯʠʟʝʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚʽʜʤʽʯʝʥʦ ʫ ʩʦʨʪʽʚ ɺʟʽʨʝʮʴ ʽ ɼʦʢʘʟ (0,82 ʪ/ʛʘ ʽ 0,80 ʪ/ʛʘ ʚʽʜʧʦ-

ʚʽʜʥʦ), ʘ ʥʘʡʤʝʥʰʝ ï ʫ ʩʦʨʪʫ ʇʘʨʥʘʩ (0,67 ʪ/ʛʘ). ʇʽʩʣʷ ʧʦʧʝʨʝʜʥʠʢʘ ʢʫʢʫʨʫʜʟʘ ʥʘ ʟʝʨʥʦ ʥʝ-

ʜʦʙʽʨ ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʝʟʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʩʪʘʥʦʚʠʚ 

0,45 ʪ/ʛʘ. ʅʘʡʙʽʣʴʰʝ ʜʘʥʠʡ ʘʛʨʦʧʨʠʡʦʤ ʚʧʣʠʚʘʚ ʥʘ ʩʦʨʪ ɺʟʽʨʝʮʴ (ï0,53 ʪ/ʛʘ). ʅʘʡʤʝʥʰʝ 

ʚʨʦʞʘʡʥʽʩʪʴ ʟʥʠʞʫʚʘʣʘʩʴ ʫ ʩʦʨʪʫ ʇʘʨʥʘʩ ï ʥʘ 0,36 ʪ/ʛʘ. 

14,5 % 

64,1 % 

21,4 % 

ʇʦʧʝʨʝʜʥʠʢ ʌʦʥ ʞʠʚʣʝʥʥʷ ʉʦʨʪ 
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ʇʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʷʯʤʝʥʶ ʷʨʦʛʦ, ʪʘʢʠʭ ʷʢ ʧʦʧʝʨʝ-

ʜʥʠʢʠ, ʬʦʥʠ ʞʠʚʣʝʥʥʷ, ʩʧʦʩʦʙʠ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʧʦʛʦʜʥʠʭ 

ʫʤʦʚ ʨʦʢʫ ʟʥʘʯʥʦ ʟʤʝʥʰʫʚʘʚʩʷ. ʌʘʢʪʦʨʽʘʣʴʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ, ʱʦ ʯʘʩʪ-

ʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʫ çʈʽʢè ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚʧʨʦʜʦʚʞ 2009ï

2013 ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʚ ʤʝʞʘʭ ʩʫʢʫʧʥʦʾ ʚʟʘʻʤʦʜʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʩʪʘʥʦʚʠʣʘ 

51,4 % (ʨʠʩ. 6). 

ʊʘʢʦʞ ʩʝʨʝʜ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʠʭ ʘʛʨʦʟʘʭʦʜʽʚ ʚʠʜʽʣʠʚʩʷ ʪʘʢʠʡ ʬʘʢʪʦʨ ʷʢ çʌʦʥ ʞʠʚ-

ʣʝʥʥʷè, ʯʘʩʪʢʘ ʚʧʣʠʚʫ ʷʢʦʛʦ ʩʢʣʘʜʘʣʘ 24,9 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩ-

ʪʽ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ. 

ɺʘʛʦʤʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʷʯʤʝʥʶ ʷʨʦʛʦ ʻ 

çʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫè ʪʘ çʉʦʨʪè ï ʚʽʜʧʦʚʽʜʥʦ 9,3 % ʪʘ 8,1 %. ʅʘʡʤʝʥʰʫ ʜʽʶ 

ʟʜʽʡʩʥʶʚʘʚ ʬʘʢʪʦʨ çʇʦʧʝʨʝʜʥʠʢè, ʯʘʩʪʢʘ ʚʢʣʘʜʫ ʷʢʦʛʦ ʩʢʣʘʜʘʣʘ 6,3 %. ʊʦʤʫ, ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʨʽʚʝʥʴ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʚʝʜʝʥʽ ʘʛʨʦʟʘʭʦʜʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʨʦʢʫ. 

 

 
 

ʈʠʩ. 6. ɺʢʣʘʜ ʦʢʨʝʤʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʾʭ ʩʫʢʫʧʥʦʾ ʚʟʘʻʤʦʜʽʾ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ  

ʟʝʨʥʘ ʷʯʤʝʥʶ ʷʨʦʛʦ, 2009ï2013 ʨʨ. 

 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʨʦʢʫ ʥʝ-

ʦʙʭʽʜʥʦ ʧʨʘʚʠʣʴʥʦ ʧʽʜʙʠʨʘʪʠ ʩʦʨʪʠ ʷʯʤʝʥʶ ʷʨʦʛʦ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʫʤʦʚ ʟʦʥʠ, ʚʨʘ-

ʭʦʚʫʶʯʠ ʾʭ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʨʽʚʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʽ ʦʧʪʠʤʽʟʫʚʘʪʠ ʘʛʨʦʟʘʭʦʜʠ ʧʨʠ ʾʭ 

ʚʠʨʦʱʫʚʘʥʥʽ, ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʜʝʰʝʚʠʤ ʩʧʦʩʦʙʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʫʚʘʪʠ ʥʘʡʙʽʣʴʰʫ ʚʨʦ-

ʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʧʨʠ ʥʘʡʤʝʥʰʠʭ ʟʘʪʨʘʪʘʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʚʯʝʥʥʷ ʨʝʘʢʮʽʾ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʷʨʦʛʦ ʥʘ ʜʦʩʣʽʜʞʝʥʽ ʘʛ-

ʨʦʧʨʠʡʦʤʠ ʚʧʨʦʜʦʚʞ 2009ï2013 ʨʨ. ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʝʥʦʪʠʧʠ ʩʦʨʪʽʚ ʧʨʦʷʚʣʷʣʠ ʩʧʝʮʠʬʽ-

ʯʥʫ ʨʝʘʢʮʽʶ ʥʘ ʫʤʦʚʠ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʥʘ ʜʘʥʽ ʘʛʨʦʟʘʭʦʜʠ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʫʨʦ-

ʞʘʡʥʦʩʪʽ ʚ ʫʩʽʭ ʩʦʨʪʽʚ ʧʽʩʣʷ ʚʩʽʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʦʪʨʠʤʘʥʦ ʚ ʫʤʦʚʘʭ 2012 ʨʦʢʫ; ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʧʝʨʝʜʥʠʢʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʽʥ ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 4,97 ʪ/ʛʘ ʜʦ 5,40 ʪ/ʛʘ. ɺʢʨʘʡ ʥʝʩʧʨʠʷ-

ʪʣʠʚʠʤ ʜʣʷ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚʠʷʚʠʚʩʷ 2009 ʨʽʢ ï ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʥʫʣʠ ʟʥʘʯʥʠʡ ʜʝʬʽʮʠʪ ʚʦʣʦʛʠ ʪʘ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ. ʋʨʦʞʘʡʥʽʩʪʴ ʚ ʩʝʨʝʜ-

ʥʴʦʤʫ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 2,01 ʪ/ʛʘ ʜʦ 2,44 ʪ/ʛʘ. 
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ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʠʸʤʦʚ ʩʦʨʪʦʚʦʡ ʘʛʨʦʪʝʭ-

ʥʠʢʠ ʥʘ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʛʦʜʳ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʧʦ-

ʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʦʪ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʘʨʦ-ʟʝʨʥʦ-ʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʣʘ-

ʙʦʨʘʪʦʨʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʩʦʨʪʦʠʟʫʯʝʥʠʷ ʀʥʩʪʠʪʫʪʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠʤ. ɺ. ʗ. ʖʨʴʝʚʘ 

ʅɸɸʅ ʚ ʪʝʯʝʥʠʝ 2009ï2013 ʛʛ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʷʯʤʝʥʷ ʷʨʦʚʦʛʦ ʚʳʜʝʣʠʣʠʩʴ 2010 ʠ 2012 ʛʦʜʳ. ɺ ʵʪʠ ʛʦʜʳ ʦʪʤʝʯʘʣʠʩʴ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ +0,68 ʪ/ʛʘ ʜʦ +1,90 ʪ/ʛʘ. ʅʝʛʘʪʠʚʥʳʝ ʵʬʬʝʢʪʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ 2009, 

2011 ʠ 2013 ʛʦʜʘʭ ï ʦʪ ï0,63 ʪ/ʛʘ (2011) ʜʦ ï1,15 ʪ/ʛʘ (2009). ʀʟ ʵʪʠʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʤʝʥʝʝ ʫʷʟʚʠʤʳʤʠ ʢ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʛʦʜʘ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ ɺʟʠʨʝʮ ʠ ʇʘʨʥʘʩ, 

ʵʬʬʝʢʪʳ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,13 ʪ/ʛʘ ʠ 0,08 ʪ/ʛʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʫʯʰʠʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2009ï2013 ʛʛ. ʜʣʷ 

ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʷʨʦʚʦʛʦ ʙʳʣʠ ʩʦʷ ʠ ʩʚʝʢʣʘ ʩʘʭʘʨʥʘʷ, ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʦʩʣʝ ʢʦʪʦʨʳʭ ʦʥʠ ʚ 

ʩʨʝʜʥʝʤ ʩʬʦʨʤʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

2,96 ʪ/ʛʘ ʠ 2,74 ʪ/ʛʘ ʠ + 0,29 ʪ/ʛʘ ʠ + 0,07 ʪ/ʛʘ. 

ʉʨʝʜʠ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʷʨʦʚʦʛʦ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʧʦ ʬʦʥʘʭ ʧʠʪʘ-

ʥʠʷ (3,41ï3,89 ʪ/ʛʘ) ʦʙʝʩʧʝʯʠʚʘʣ ʩʦʨʪ ɺʟʠʨʝʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ʉʦʨʪʘ 

ɼʦʢʘʟ ʠ ʇʘʨʥʘʩ ʚ ʩʨʝʜʥʝʤ ʩʬʦʨʤʠʨʦʚʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ 2,99ï3,45 ʪ/ʛʘ ʠ 3,39ï3,79 

ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʬʦʥʘ ʧʠʪʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʨʪʘ ʷʯʤʝʥʷ ʷʨʦʚʦ-

ʛʦ ʣʫʯʰʝ ʚʩʝʛʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʦʩʥʦʚʥʦʝ ʚʥʝʩʝʥʠʝ ʚ 

ʜʦʟʝ N30P30K30 ʠ N60P60K60 ʥʘ ʬʦʥʝ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʥʘʚʦʟʘ 30 ʪ/ʛʘ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ 

ʟʝʨʥʘ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʬʬʝʢʪʘ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 

ʚʩʝʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʷʨʦʚʦʛʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʧʘʰʢʦʡ. ʅʘʠʙʦʣʝʝ ʨʝʘʛʠʨʦʚʘʣ ʥʘ ʙʝʟʦʪʚʘ-

ʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʦʨʪ ɺʟʠʨʝʮ, ʢʦʪʦʨʳʡ ʩʥʠʞʘʣ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʦʪ 0,40 ʪ/ʛʘ ʜʦ 0,82 ʪ/ʛʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. 

ɺʳʚʦʜʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʨʝʘʢʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʷʨʦʚʦʛʦ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʘʛʨʦʧʨʠʸʤʳ ʚ ʪʝʯʝʥʠʝ 2009ï2013 ʛʛ. ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʝʥʦʪʠʧʳ ʩʦʨʪʦʚ 

ʧʨʦʷʚʣʷʣʠ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʥʘ ʫʩʣʦʚʠʷ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘ ʜʘʥʥʳʝ ʘʛʨʦʧʨʠʸ-

ʤʳ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʚʩʝʭ ʩʦʨʪʦʚ ʧʦʩʣʝ ʚʩʝʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʧʦʣʫ-

ʯʝʥʦ ʚ ʫʩʣʦʚʠʷʭ 2012 ʛʦʜʘ; ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʚ ʩʨʝʜʥʝʤ ʦʥ ʢʦʣʝʙʘʣʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 4,97 ʪ/ʛʘ ʜʦ 5,40 ʪ/ʛʘ. ʂʨʘʡʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʷʯʤʝʥʷ ʷʨʦʚʦʛʦ ʦʢʘʟʘʣʩʷ 

2009 ʛʦʜ ï ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʝʬʠʮʠʪ 

ʚʣʘʛʠ ʠ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 2,01 ʪ/ʛʘ ʜʦ 

2,44 ʪ/ʛʘ. 
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ʥʽʚ, ʧʝʯʠʚʘ ʪʘ ʽʥʰʠʭ ʚʠʨʦʙʽʚ. ʗʢʽʩʪʴ ʧʰʝʥʠʯʥʠʭ ʙʽʣʢʽʚ ʜʫʞʝ ʚʠʩʦʢʘ, ʽ ʚʦʥʠ ʜʦʙʨʝ ʟʘʩʚʦʶ-
ʶʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʣʶʜʠʥʠ.  

ɺ ʋʢʨʘʾʥʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʭʘʨʯʫʚʘʥʥʷ ʧʦʥʘʜ 70 ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ, ʩʝʨʝʜ ʷʢʠʭ ʜʦ 
80 % ð ʩʦʨʪʠ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʽ ʣʠʰʝ 20 % ð ʷʨʦʾ [1,2]. 

ɺ ʋʢʨʘʾʥʽ ʧʣʦʱʘ ʧʦʩʽʚʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʜ ʫʨʦʞʘʡ 2016 ʨʦʢʫ ʟʤʝʥʰʠʣʘʩʷ ʥʘ  10-
15% ʽ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 6,2 ʤʣʥ ʛʘ, ʘ ʤʠʥʫʣʦʨʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʥʘ ʨʽʚʥʽ 6,7 ʤʣʥ ʛʘ. 

ʎʴʦʛʦʨʽʯʥʠʡ ʪʝʤʧ ʧʦʩʽʚʫ ʥʠʞʯʠʡ, ʥʽʞ ʫ 2014 ʨʦʮʽ, ʱʦ ʩʧʨʠʯʠʥʝʥʦ ʧʦʩʫʰʣʠʚʠʤʠ 
ʞʘʨʢʠʤʠ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʫ ʚʝʨʝʩʥʽ, ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʤʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʚʠʨʦ-
ʙʥʠʮʪʚʦ ʟʝʨʥʘ ʚ 2016 ʨʦʮʽ. ɼʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʚʘʣʦʚʠʡ ʟʙʽʨ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʫ 2015 ʨʦʮʽ 
(26,7 ʤʣʥ. ʪʦʥʥ) ʪʘ ʟʥʠʞʝʥʥʷ ʩʚʽʪʦʚʠʭ ʮʽʥ ʩʬʦʨʤʫʚʘʣʠ ʥʝʩʧʨʠʷʪʣʠʚʫ ʮʽʥʦʚʫ ʪʝʥʜʝʥʮʽʶ ʥʘ 
ʜʘʥʫ ʢʫʣʴʪʫʨʫ ʪʘ ʪʝʞ ʤʦʛʣʠ ʚʧʣʠʥʫʣʠ ʥʘ ʨʽʰʝʥʥʷ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʩʢʦʨʦʪʠʪʠ ʧʦʩʽʚʥʽ 
ʧʣʦʱʽ ʧʽʜ ʧʰʝʥʠʮʝʶ ʦʟʠʤʦʶ [3].  

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʩʫʯʘʩʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʚ ʫʤʦʚʘʭ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ 
ʧʦʩʽʚʘʤ ʧʰʝʥʠʮʽ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʥʘʡʙʽʣʴʰʦʾ ʰʢʦʜʠ ʟʘʚʜʘʶʪʴ ʭʚʦʨʦʙʠ ʛʨʠʙʥʦʾ ʝʪʽʦʣʦʛʽʾ, ʩʪʫ-
ʧʽʥʴ ʫʨʘʞʝʥʦʩʪʽ ʷʢʠʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʬʘʟ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʪʘ ʪʝʭʥʦ-
ʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʟʙʫʜʥʠʢʽʚ ʦʩʥʦʚʥʠʭ ʧʣʷʤʠʩʪʦʩʪʝʡ ʣʠʩʪʷ ʧʰʝ-
ʥʠʮʽ ʦʟʠʤʦʾ ʚ ʫʤʦʚʘʭ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʥʘ ʧʦʩʽʚʘʭ ʥʘʫʢʦʚʦʾ ʩʽʚʦ-
ʟʤʽʥʠ ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ.ʗ. ʖʨôʻʚʘ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ 
ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʩʽʚʘʭ ʧʰʝʥʠʮʽ 
ʦʟʠʤʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ ʪʘ ʩʦʨʪʦʚʠʚʯʝʥʥʷ ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ                            
ʽʤ. ɺ.ʗ. ʖʨôʻʚʘ ʅɸɸʅ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʇʣʦʱʘ ʜʦʩʣʽʜʫ ï 0,80 
ʛʘ. ɼʦʚʞʠʥʘ ʧʦʩʽʚʥʦʾ ʜʽʣʷʥʢʠ 20 ʤ, ʰʠʨʠʥʘ 1,5 ʤ, ʧʣʦʱʘ ï 30 ʤ

2
. ʇʦʚʪʦʨʥʽʩʪʴ ʪʨʠʨʘʟʦʚʘ ʥʘ 

ʫʜʦʙʨʝʥʠʭ ʬʦʥʘʭ ʪʘ ʙʝʟ ʜʦʙʨʠʚ. ʋ ʜʦʩʣʽʜʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʦʨʪ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ɼʦʨʽʜʥʘ, 
ʷʢʠʡ ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʝʨʝʜʥʴʦʩʪʠʛʣʠʭ, ʟʘ ʪʠʧʦʤ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷ - ʫʥʽʚʝʨʩʘʣʴʥʠʡ. 

ˆʨʫʥʪ ï ʯʦʨʥʦʟʝʤ ʪʠʧʦʚʠʡ ʽʟ ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ ʚ ʦʨʥʦʤʫ ʰʘʨʽ ʙʽʣʷ 5,3 %. ʉʽʚʙʫ ʧʨʦʚʦ-
ʜʠʣʠ ʚ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʟ ʥʦʨʤʦʶ ʚʠʩʽʚʫ 4 ʤʣʥ. ʩʭʦʞʠʭ ʥʘʩʽʥʠʥ ʥʘ 1 ʛʘ. ʇʦʧʝʨʝʜʥʠʢ - 
ʯʦʨʥʠʡ ʧʘʨ. ʌʦʥ ʞʠʚʣʝʥʥʷ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ï ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʠʡ: 6,6 ʪ ʧʝʨʝʛʥʦʶ ʥʘ 1 ʛʘ 
ʩʽʚʦʟʤʽʥʥʦʾ ʧʣʦʱʽ ʽ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʚ ʥʦʨʤʽ N30P30K30.  

ʆʙʣʽʢʠ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ [4] ʪʘ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ 
ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [5]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʚʝʜʝʥʠʡ ʥʘʤʠ ʬʽʪʦʩʘʥʽʪʘʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʱʦʜʦ ʧʦʰʠ-
ʨʝʥʦʩʪʽ ʭʚʦʨʦʙ ʣʠʩʪʷ ʥʘ ʧʦʩʽʚʘʭ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚ ʫʤʦʚʘʭ ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʘʨʢʽʚʩʴʢʦʾ 
ʦʙʣʘʩʪʽ ʚ 2013-2015 ʨʨ. ʩʧʨʠʷʚ ʚʠʷʚʣʝʥʥʶ ʫʨʘʞʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʙʦʨʦʰʥʠʩ-
ʪʦʶ ʨʦʩʦʶ, ʩʝʧʪʦʨʽʦʟʦʤ ʣʠʩʪʷ ʪʘ ʙʫʨʦʶ ʣʠʩʪʢʦʚʦʶ ʽʨʞʝʶ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʷ 1. ʇʦʰʠʨʝʥʽʩʪʴ ʪʘ ʨʦʟʚʠʪʦʢ ʦʩʥʦʚʥʠʭ ʭʚʦʨʦʙ ʣʠʩʪʷ ʥʘ ʧʰʝʥʠʮʽ ʦʟʠʤʽʡ  

ʚ ʫʤʦʚʘʭ ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, 2013 ï 2015ʨʨ. 

ʌʝʥʦʬʘʟʘ 

ʨʦʟʚʠʪʢʫ 

ʢʫʣʴʪʫʨʠ 

ʇʦʰʠʨʝʥʽʩʪʴ ʪʘ ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙ ʣʠʩʪʷ, % 

ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ ʩʝʧʪʦʨʽʦʟ ʙʫʨʘ ʣʠʩʪʢʦʚʘ ʽʨʞʘ 

2013 ʨ. 2014 ʨ. 2015 ʨ. 2013 ʨ. 2014 ʨ. 2015 ʨ. 2013 ʨ. 2014 ʨ. 2015 ʨ. 

ʂʫʱʽʥʥʷ  
 0* 

   0**  

3,9 

0,2 

0 

0 

24,7 

  3,3 

76,0 

  7,7 

49,8 

  0,9 

0 

0 

2,9 

0,1 

0 

0 

ɺʠʭʽʜ ʫ 

ʪʨʫʙʢʫ 

0 

0 

4,0 

0,1 

3,0 

0,1 

39,1 

14,2 

81,2 

14,6 

88,1 

  3,5 

0 

0 

39,4 

  1,2 

0 

0 

ʂʦʣʦʩʽʥʥʷ 
0 

0 

6,7 

0,5 

0 

0 

100,0 

  52,6 

100,0 

  37,8 

100,0 

  28,1 

0 

0 

45,9 

  1,6 

53,0 

  1,8 

ʅʘʣʠʚ  

ʟʝʨʥʘ 

0 

0 

0 

0 

0 

0 

100,0 

   75,5 

100,0 

  52,1 

100,0 

  56,8 

7,8 

1,1 

62,6 

12,1 

100,0 

  24,5 

 

ʇʨʠʤʽʪʢʘ. * - ʧʦʰʠʨʝʥʽʩʪʴ ʭʚʦʨʦʙʠ,     

                 ** - ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙʠ 
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ʙʣʠʩʢʦʤ - ʪʝʣʝʡʪʦʧʫʩʪʫʣ. ʋʨʝʜʦʧʫʩʪʫʣʠ, ʪʝʣʽʦʩʧʦʨʠ ʯʘʩʪʽʰʝ ʨʦʟʤʽʱʘʣʠʩʷ ʥʘ ʚʝʨʭʥʴʦʤʫ, 
ʨʽʜʰʝ ʥʘ ʥʠʞʥʴʦʤʫ ʙʦʮʽ ʣʠʩʪʢʽʚ ʽ ʥʽʢʦʣʠ ʥʝ ʟʣʠʚʘʣʠʩʷ ʫ ʩʫʮʽʣʴʥʫ ʧʣʷʤʫ, ʯʠʤ ʟʦʚʥʽ ʚʽʜʨʽʟʥʷ-
ʣʠʩʷ ʚʽʜ ʩʪʝʙʣʦʚʦʾ ʽʨʞʽ. ʅʘʚʢʦʣʦ ʫʨʝʜʦʧʫʩʪʫʣ ʫʪʚʦʨʶʚʘʣʠʩʷ ʭʣʦʨʦʪʠʯʥʽ ʽ ʥʝʢʨʦʪʠʯʥʽ ʧʣʷʤʠ. 
ɿʘʨʘʞʝʥʥʷ ʧʰʝʥʠʮʽ ʚʽʜʙʫʚʘʣʦʩʷ ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʢʨʘʧʣʠʥʥʦʾ ʚʦʣʦʛʠ ʽ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʤʧʝʨʘ-
ʪʫʨʠ. ʇʘʪʦʛʝʥ ʨʦʟʚʠʚʘʚʩʷ ʚ ʜʝʢʽʣʴʢʦʭ ʛʝʥʝʨʘʮʽʷʭ. ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʝʢʮʽʾ ʻ ʫʨʝʜʦʛʨʠʙ-
ʥʠʮʷ, ʱʦ ʟʠʤʫʻ ʥʘ ʨʦʩʣʠʥʘʭ ʧʰʝʥʠʮʽ ʽ ʜʘʻ ʚʝʩʥʦʶ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʫʨʝʜʦʩʧʦʨ. 

ʐʢʽʜʣʠʚʽʩʪʴ ʭʚʦʨʦʙʠ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʤʝʥʰʝʥʥʽ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʽ ʧʦʩʠʣʝʥʥʽ 
ʪʨʘʥʩʧʽʨʘʮʽʾ ʨʦʩʣʠʥ, ʧʦʨʫʰʝʥʥʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʠʭ, ʧʦʛʽʨʰʝʥʥʽ 
ʟʠʤʦʩʪʽʡʢʦʩʪʽ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʶ ʽ ʧʦʛʽʨʰʝʥʥʷ 
ʡʦʛʦ ʷʢʦʩʪʽ.  

 

 
 

ʈʠʩ. 1. ʈʽʚʝʥʴ ɻʊʂ ʟʘ ʤʽʩʷʮʷʤʠ ʫ ʨʽʟʥʽ ʨʦʢʠ 
 
ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʫ ʢʚʽʪʝʥʴ 2013 ʨ. ʙʫʚ ʥʘʡʙʽʣʴʰ ʧʦʩʫʰʣʠʚʠʤ ʟʘ ʚʩʽ ʪʨʠ ʨʦʢʠ ʜʦʩʣʽ-

ʜʞʝʥʴ. ɻʊʂ ʧʨʦʪʷʛʦʤ ʮʴʦʛʦ ʤʽʩʷʮʷ ʙʫʚ ʥʘʡʥʠʞʯʠʤ (0,3), ʱʦ ʦʟʥʘʯʘʣʦ ʞʦʨʩʪʢʫ ʧʦʩʫʭʫ. 
ʂʚʽʪʝʥʴ 2014 ʪʘ 2015 ʨʨ. ʥʘʚʧʘʢʠ, ʚʽʜʨʽʟʥʷʣʠʩʴ ʥʘʜʤʽʨʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ ʪʝʨʠʪʦʨʽʾ (2,4 ʪʘ 
4,0 ʚʽʜʧʦʚʽʜʥʦ) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʝʨʝʜʥʴʦʶ ʙʘʛʘʪʦʨʽʯʥʦʶ (1,5). 

ɿʥʘʯʝʥʥʷ ɻʊʂ ʫ ʪʨʘʚʥʽ 2013 ʨ. ʙʫʣʦ ʥʠʟʴʢʝ (0,7) ʽ ʚʢʘʟʫʚʘʣʦ ʥʘ ʥʝʜʦʩʪʘʪʥʻ ʟʚʦʣʦ-
ʞʝʥʥʷ, ʘ ʚ ʪʨʘʚʥʽ 2014 ʪʘ 2015 ʨʨ. ʮʝʡ ʢʦʝʬʽʮʽʝʥʪ ʙʫʚ ʥʘ ʨʽʚʥʽ 1,0-1,3 - ʦʧʪʠʤʘʣʴʥʝ ʟʚʦʣʦ-
ʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ.  

ʏʝʨʚʝʥʴ 2013 ʨʦʢʫ ʙʫʚ ʥʝʜʦʩʪʘʪʥʴʦ ʚʦʣʦʛʠʡ (ɻʊʂ=0,7), ʘ ʯʝʨʚʝʥʴ 2014 ʪʘ 2015 (2,6 
ʪʘ 1,6 ʚʽʜʧʦʚʽʜʥʦ) ʥʘʙʘʛʘʪʦ ʚʠʧʝʨʝʜʠʣʠ ʩʝʨʝʜʥʶ ʙʘʛʘʪʦʨʽʯʥʫ (1,0) ʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 
ʥʘʜʤʽʨʥʦʶ ʟʚʦʣʦʞʝʥʽʩʪʶ. 

ʃʠʧʝʥʴ 2013 ʨ. ʙʫʚ ʦʧʪʠʤʘʣʴʥʦ ʟʚʦʣʦʞʝʥʠʤ (ɻʊʂ=1,1) - ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦ-
ʨʽʯʥʦʾ, ʘ ʣʠʧʝʥʴ 2014 ʪʘ 2015 ʨʨ. ʙʫʣʠ ʥʝʜʦʩʪʘʪʥʴʦ ʟʚʦʣʦʞʝʥʠʤʠ (ɻʊʂ=0,7). 

 
ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʧʣʷʤʠʩʪʦʩʪʷ-

ʤʠ ʣʠʩʪʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʚ ʫʤʦʚʘʭ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʥʘ ʧʦʩʽʚʘʭ ʍʘʨʢʽʚʩʴ-
ʢʦʛʦ ʨʘʡʦʥʫ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ 2013-2015 ʨʨ. ʙʫʣʠ ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ (ʟʙʫʜʥʠʢ-
ʩʫʤʯʘʩʪʠʡ ʛʨʠʙ Blumeria graminis (DC) Speer. f. sp. tritici  Em. Marchal (ʩʠʥ. Erysiphe grami-
nis DC f. sp. tritici  Em. Marchal), ʩʝʧʪʦʨʽʦʟ ʣʠʩʪʷ (ʟʙʫʜʥʠʢ ï ʛʨʠʙ Septoria tritici  Rob. Et 
Desm.) ʪʘ  ʙʫʨʘ ʣʠʩʪʢʦʚʘ ʽʨʞʘ (ʟʙʫʜʥʠʢ ï ʛʨʠʙ Puccinia triticina f.Sp. tritici  Erikss, ʩʠʥʦʥʽʤ 
P.recondita. Rob. et Desm.). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʧʨʦʜʦʚʞ 2013-2015 ʨʨ. ʫ ʧʘʪʦʛʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʭʚʦʨʦʙ ʧʝʨʝʚʘ-
ʞʘʚ ʩʝʧʪʦʨʽʦʟ ʣʠʩʪʷ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ, ʘ ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ ʽ ʙʫʨʘ ʣʠʩʪʢʦʚʘ ʽʨʞʘ ʧʨʦʷʚʣʷʣʠʩʷ 
ʧʝʨʽʦʜʠʯʥʦ. 

0,3 

0,7 0,7 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙrʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʦʩʥʦʚʥʭr ʧ̫ʪʥʠʩʪʦʩʪʝʡ ʣʠʩʪɹʝʚ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ ʚ ʫʩʣʦʚʠʷʭ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʃʝʩʦʩʪʝʧʠ 

ʋʢʨʘʠʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʧʦʩʝʚʘʭ ʥʘʫʯʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʀʥʩʪʠʪʫʪʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ                       

ʠʤ. ɺ.ʗ. ʖʨʴʝʚʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʍʘʨɹʢʦʚʩʢʦʤ ʨʘʡʦʥʝ ʍʘʨɹʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

 ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʷʪʥʠʩʪʦʩʪʝʡ ʣʠʩʪʴʝʚ 

ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʦʟʠ-

ʤʦʡ, ʘ ʫʯʝʪʳ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦ-

ʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. 

 ʈʝʟʫʣʴʪʘʪ rʠʩʩʣʝʜʦʚʘʥʠʡ.  ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʬʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣ ʚʳʷʚʣʝʥʠʶ ʥʘ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ, ʩʝʧʪʦʨʠʦʟʘ ʠ ʙʫʨʦʡ 

ʣʠʩʪʦʚʦʡ ʨʞʘʚʠʥʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘ̫ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʙʳʣʘ ʚ ʬʘʟʝ ʢʫʝɦ-

ʥʠʷ-ʮʚʝʪʝʥʠʷ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ ʩʦʩʪʘʚʣʷʣʦ 3,0-6,7 %, ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ - 0,1-

0,5 %.  

ʉʝʧʪʦʨʠʦʟ ʠʤʝʣ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʬʘʟʝ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʠ ʩʦʩʪʘʚʣʷʣʦ 39,1-100,0 % ʧʨʠ ʨʘʟʚʠʪʠʠ 28,1-75,5%. 

ɹʫʨʘʷ ʣʠʩʪʦʚʘʷ ʨʞʘʚʯʠʥʘ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʨʝʜ ʥʘʥʦʩʠʣʘ ʚ ʬʘʟʝ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ 

ʟʝʨʥʘ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʠ 100 % ʠ ʨʘʟʚʠʪʠʠ 24,5 %. 

ɺr ʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

2013-2015 ʛʛ. ʚ ʧʘʪʦʛʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʙʦʣʝʟʥʝʡ ʧʰʝʥʠʮʳ ʦʟʠʤʦʡ ʧʨʝʦʙʣʘʜʘʣ ʩʝʧʪʦʨʠʦʟ 

ʣʠʩʪʴʝʚ, ʘ ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ ʠ ʙʫʨʘ ̫ʣʠʩʪʦʚʘʷ ʨʞʘʚʯʠʥʘ ʧʨʦʷʚʣʷʣʠʩʴ ʧʝʨʠʦʜʠʯʝʩʢʠ. 
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 Introduction : Modern literature states that the biggest damage to wheat crops is afflicted 

by fungal diseases, and the degree of damage depends on meteorological conditions, stages of 

plant development and the crop cultivation technology. 

The Study Aim was to detect pathogens of major winter wheat leaf spots in the Eastern 

Forest-Steppe of Ukrainian, in particular in the research crop rotation fields of Plant Production 

Institute nd. a V.Ya. Yuryev (Kharkiv district, Kharkiv region). 

Materials and Methods: Major pathogens of winter wheat leaf spots were detected on win-

ter wheat crops during the vegetation period. Disease development was accounted by convention-

al methods. The data obtained were statistically processed  by standard procedures. 

Results. Our phytosanitary monitoring identified powdery mildew, Septoria disease and 

brown leaf rust on winter wheat crops.  

It was determined that powdery mildew was the most damaging in the ñtillering-

floweringò phase. Its prevalence was 3.0-6.7 % with development of 0.1-0.5 %.  

Septoria disease had the peak development in the ñmilk wax grain ripenessò phase. The 

disease prevalence was 39.1-100.0 % with development of 28.1-75.5 %. 

Brown leaf rust afflicted the maximum damage in the ñwax grain ripenessò phase with 

prevalence of 100 % and development of 24.5 %. 

 Conclusions: Our research showed that Septoria disease dominated among winter wheat 

leaf pathogens during 2013-2015, while powdery mildew and brown leaf rust emerged intermit-

tently.  
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ʉʊɸɹɯʃɯɿɸʎɯʗ ɺʈʆɾɸʁʅʆʉʊɯ ʉʆʈʊɯɺ ʇʐɽʅʀʎɯ ʆɿʀʄʆɰ ɿɸʃɽɾʅʆ ɺɯɼ 

ʉʀʉʊɽʄʀ ʆɹʈʆɹɯʊʂʋ ˆʈʋʅʊʋ ɺ ʉɯɺʆɿʄɯʅɯ ʇɯʉʃʗ ʇʆʇɽʈɽɼʅʀʂɯɺ 

ʏʆʈʅʀʁ ʇɸʈ ʊɸ ɻʆʈʆʍ 

 

ʇʦʧʦʚ ʉ. ɯ., ɸʚʨʘʤʝʥʢʦ ʉ. ɺ. 

ɯʥʩʪʠʪʫʪ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ. ʗ. ʖʨôʻʚʘ ʅɸɸʅ 

 

ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʫ 2011-2014 ʨʨ. ʧʦ ʬʦʨʤʫʚʘʥʥʶ  ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨ-

ʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʠʢʽʚ ʯʦʨʥʠʡ ʧʘʨ ʪʘ ʛʦʨʦʭ ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʩʪʝʤʠ ʦʩʥʦʚʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʩʪʘʮʽʦʥʘʨʥʽʡ ʩʽʚʦʟʤʽʥʽ ʚ ʫʤʦʚʘʭ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʩʣʷ ʦʙʦʭ ʧʦʧʝʨʝʜʥʠʢʽʚ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ ʙʫʣʘ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʦʶ ʥʘ 

ʬʦʥʽ ʦʨʘʥʢʠ ʧʦʨʽʚʥʷʥʦ ʟ ʯʠʟʝʣʴʥʠʤ ʦʙʨʦʙʽʪʢʦʤ ʪʘ ʽʩʪʦʪʥʦ ʟʘʣʝʞʘʣʘ ʚʽʜ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙ-

ʣʠʚʦʩʪʝʡ ʩʦʨʪʫ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʨʦʢʫ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʰʝʥʠʮʷ ʦʟʠʤʘ, ʩʦʨʪ, ʫʨʦʞʘʡʥʽʩʪʴ, ʩʪʘʙʽʣʽʟʘʮʽʷ ʚʨʦʞʘʡʥʦʩʪʽ, 

ʧʦʧʝʨʝʜʥʠʢʠ ʯʦʨʥʠʡ ʧʘʨ ʪʘ ʛʦʨʦʭ, ʩʧʦʩʦʙʠ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ 

 

ɺʩʪʫʧ. ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʤʽʥ ʢʣʽʤʘʪʫ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ ʩʽʣʴ-

ʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʨʝʩʫʨʩʦʦʱʘʜʥʠʭ ʪʘ ʛʨʫʥʪʦʟ-

ʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ ʩʪʘ-

ʙʽʣʽʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ. ʉʧʦʩʦʙʠ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ ʧʰʝʥʠʮʶ ʦʟʠʤʫ 

ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʩʠʩʪʝʤʦʶ ʦʙʨʦʙʽʪʢʫ ʧʽʜ ʢʫʣʴʪʫʨʠ ʩʽʚʦʟʤʽʥʠ ʡ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʧʨʘʚʣʝʥʽ ʥʘ 

ʩʢʦʨʦʯʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ, ʟʘʭʠʩʪ ˇʨʫʥʪʽʚ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭ ʨʦʜʶʯʦʩʪʽ. ʗʢʽʩʥʠʡ ʽ ʩʚʦʻʯʘʩʥʠʡ 

ʦʙʨʦʙʽʪʦʢ ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ ʘʛʨʦʬʽʟʠʯʥʦʛʦ ʩʪʘʥʫ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ, ʧʽʜʚʠʱʫʻ 

ʨʽʚʝʥʴ ʛʫʤʽʬʽʢʘʮʽʾ ʧʽʩʣʷʟʙʠʨʘʣʴʥʠʭ ʨʝʰʪʦʢ ʽ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʫʪʚʦʨʝʥʥʶ ʥʝʦʙʭʽʜʥʦʛʦ 

ʧʨʦʪʠʝʨʦʟʽʡʥʦʛʦ ʬʦʥʫ, ʧʦʣʽʧʰʫʻ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʠʡ ʪʘ ʧʦʞʠʚʥʠʡ ʨʝʞʠʤʠ ˇʨʫʥʪʫ [1-2]. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʧʦ ʬʦʨʤʫʚʘʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘ ʫʤʦʚ  ʨʽʟʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʦʢʘʟʫʻ, ʱʦ ʦʜʥʽ ʘʚʪʦʨʠ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʟʘʩʪʦʩʫʚʘʥʥʶ ʙʝʟʧʦʣʠʮʝʚʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ʧʦʨʽʚʥʷʥʦ ʟ ʦʨʘʥʢʦʶ, ʽʥʰʽ ʞ ʚʽʜʤʽʯʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʧʨʠʡʦʤʽʚ ʚ 

ʩʠʩʪʝʤʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʩʽʚʦʟʤʽʥʽ [3-7]. 

ɿʘ ʜʘʥʠʤʠ ɯʥʩʪʠʪʫʪʫ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʪʘ ʘʛʨʦʭʽʤʽʾ ʽʤ. ʆ. ʅ. ʉʦʢʦʣʦʚʩʴʢʦʛʦ, ʚ ʩʽʚʦʟʤʽ-

ʥʽ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʧʽʜ ʧʣʦʩʢʦʨʽʟʥʠʡ ʦʩʥʦ-

ʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʧʽʜ ʧʰʝʥʠʮʶ ʦʟʠʤʫ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʾʾ ʚʪʦ-

ʨʠʥʥʘ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʧʽʜʭʦʜʠʪʴ ʤʘʡʞʝ ʜʦ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ. ʊʦʤʫ, ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʧʦ-

ʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʙʝʟʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥ-

ʥʷ ʙʽʣʴʰ ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʦʨʘʥʢʦʶ [8]. ɺ. ʌ. ɿʫʙʝʥʢʦ ʚʽʜʤʽʯʘʻ, ʱʦ ʩʠʩʪʝ-

ʤʘʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʣʦʩʢʦʨʽʟʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʟʘʤʽʩʪʴ ʦʨʘʥʢʠ ʚ ʙʫʨʷʢʦʚʽʡ ʩʽʚʦʟʤʽʥʽ ʩʫ-

ʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʩʠʣʝʥʠʤ ʧʽʜʢʠʩʣʝʥʥʷʤ ʚʝʨʭʥʴʦʛʦ (0-10 ʩʤ) ʰʘʨʫ ˇʨʫʥʪʫ, ʱʦ ʟʫʤʦʚʣʝʥʦ, 

ʥʘʧʝʚʥʝ, ʤʽʣʢʦʶ ʟʘʨʦʙʢʦʶ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ [14]. 

ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʜʦʩʣʽʜʠʪʠ ʨʝʘʢʮʽʶ  ʥʦʚʠʭ ʘʜʘʧʪʠʚʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ 

ʥʘ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ [9-13].  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʧʦʣʠʮʝʚʦʛʦ ʪʘ ʙʝʟʧʦʣʠʮʝʚʦʛʦ ʩʧʦʩʦʙʽʚ ʦʩʥʦʚ-

ʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʩʽʚʦʟʤʽʥʽ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʠʢʽʚ ʯʦʨʥʠʡ ʧʘʨ ʪʘ ʛʦʨʦʭ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘ ʫʤʦʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʫ. 
ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʧʨʦʪʷʛʦʤ 2010-2014 ʨʨ.  ʫ ʩʪʘʮʽʦ-

ʥʘʨʥʽʡ ʩʽʚʦʟʤʽʥʽ ɯʥʩʪʠʪʫʪʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽʤ. ɺ. ʗ. ʖʨôʻʚʘ ʅɸɸʅ ʟ ʥʘʩʪʫʧʥʠʤ ʯʝʨʛʫʚʘʥʥʷʤ 
ʢʫʣʴʪʫʨ: 1 ï ʯʦʨʥʠʡ ʧʘʨ; 2 ï ʧʰʝʥʠʮʷ ʦʟʠʤʘ; 3 ï ʙʫʨʷʢʠ ʮʫʢʨʦʚʽ; 4 ï ʷʨʽ ʟʝʨʥʦʚʽ; 5 ï ʛʦʨʦʭ; 
6 ï ʧʰʝʥʠʮʷ ʦʟʠʤʘ; 7 ï ʢʫʢʫʨʫʜʟʘ; 8 ï ʷʨʽ ʟʝʨʥʦʚʽ; 9 ï ʩʦʥʷʰʥʠʢ. ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʚʥʦ-

                                                 
Ò șȸȹȸȬ ț. ȁ., ȊȬȺȪȶȯȷȴȸ ț. Ȍ. 2016. 

ȌɏȻȷȲȴ Ƞȗȑ ȊșȌ ȟȪȺȴɏȬȻɆȴȸɐ ȸȫȵȪȻȼɏ. 2016. ȌȲȹȽȻȴ 21. 
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ʩʠʣʠ ʚʨʦʟʢʠʜ ʧʦ ʜʦʚʞʠʥʽ ʧʦʣʷ ʧʽʜ ʫʩʽ ʢʫʣʴʪʫʨʠ ʩʽʚʦʟʤʽʥʠ ʟʛʽʜʥʦ ʩʭʝʤʠ ʜʦʩʣʽʜʫ. ɼʦʩʣʽʜʠ 
ʟʘʢʣʘʜʘʣʠ ʥʘ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʦʤʫ ʬʦʥʽ ʫʜʦʙʨʝʥʥʷ ï ʧʽʩʣʷʜʽʷ ʛʥʦʶ (30 ʪ/ʛʘ) + N90P60K60.  

ɺʠʚʯʘʣʠ ʜʚʽ ʩʠʩʪʝʤʠ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʩʽʚʦʟʤʽʥʽ: ʧʝʨʰʘ ʚʢʣʶʯʘʣʘ ʦʨʘʥ-
ʢʫ ʥʘ ʛʣʠʙʠʥʫ ʚʽʜ 20-22 ʩʤ ʜʦ 28-30 ʩʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʫʣʴʪʫʨ ʩʽʚʦʟʤʽʥʠ, ʧʽʜ ʷʢʽ ʚʦʥʘ ʧʨʦʚʦ-
ʜʠʣʘʩʷ, ʜʨʫʛʘ ʚʢʣʶʯʘʣʘ ʙʝʟʧʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ ʥʘ ʪʘʢʫ ʞ ʛʣʠʙʠʥʫ ʯʠʟʝʣʝʤ ʇʑʅ-2,5. ʇʨʠ 
ʮʴʦʤʫ ʧʽʩʣʷ ʛʦʨʦʭʫ ʟʘʟʥʘʯʝʥʽ ʩʧʦʩʦʙʠ ʧʦʨʽʚʥʶʚʘʣʠʩʴ ʥʘ ʬʦʥʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ. ʇʽʜ 
ʧʰʝʥʠʮʶ ʦʟʠʤʫ ʚ ʧʦʣʽ ʯʦʨʥʦʛʦ ʧʘʨʫ ʧʽʩʣʷ ʜʠʩʢʫʚʘʥʥʷ ʩʦʥʷʰʥʠʢʫ ʪʘ ʚʥʝʩʝʥʥʷ ʛʥʦʶ  ʦʙʨʦ-
ʙʽʪʦʢ ˇʨʫʥʪʫ ʚʢʣʶʯʘʚ ʦʨʘʥʢʫ ʇʃʅ-4-35 ʪʘ ʙʝʟʧʦʣʠʮʝʚʠʡ ʩʫʮʽʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ ʇʑʅ-2,5 ʥʘ 
ʦʜʥʘʢʦʚʫ ʛʣʠʙʠʥʫ ï 20-22 ʩʤ. ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʚ ʥʦʨʤʽ N60P60K60 ʚʥʦʩʠʣʠ ʧʽʜ ʧʝʨʝʜʧʦ-
ʩʽʚʥʫ ʢʫʣʴʪʠʚʘʮʽʶ. ʇʽʩʣʷ ʛʦʨʦʭʫ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʚ ʮʠʭ ʞʝ ʜʦʟʘʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʽʜ ʧʦ-
ʚʝʨʭʥʝʚʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ. ʋ ʬʘʟʽ ʚʝʩʥʷʥʦʛʦ ʢʫʱʽʥʥʷ ʥʘ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʧʨʦʚʦʜʠʣʠ ʧʨʠʢʦ-
ʨʝʥʝʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʘʤʽʘʯʥʦʶ ʩʝʣʽʪʨʦʶ ʚ ʜʦʟʽ N30. ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʩʦʨʪʠ ʧʰʝ-
ʥʠʮʽ ʦʟʠʤʦʾ ɼʦʨʽʜʥʘ, ɻʦʨʜʦʚʠʪʘ, ɹʽʣʠʮʷ, ʉʪʘʪʥʘ, ʂʘʣʠʪʘ, ɼʠʢʘʥʴʢʘ, ʃʝʚʘʜʘ, ʉʘʛʘʡʜʘʢ. 

ʉʽʚʙʫ ʧʨʦʚʦʜʠʣʠ ʩʽʚʘʣʢʦʶ ʉʅ-16ʄ ʚ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʟ ʥʦʨʤʦʶ 5,0 ʤʣʥ. ʰʪ. 
ʩʭʦʞʦʛʦ ʥʘʩʽʥʥʷ ʥʘ 1 ʛʘ. ɯʥʪʝʛʨʦʚʘʥʠʡ ʟʘʭʠʩʪ ʚʢʣʶʯʘʚ ʧʨʦʪʨʫʶʚʘʥʥʷ ʥʘʩʽʥʥʷ ʪʘ ʦʙʧʨʠʩʢʫ-
ʚʘʥʥʷ ʧʦʩʽʚʽʚ ʧʨʦʪʠ ʙʫʨôʷʥʽʚ, ʰʢʽʜʥʠʢʽʚ ʪʘ ʭʚʦʨʦʙ ʫ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ. ɯʥʰʽ ʘʛʨʦʟʘʭʦʜʠ ʙʫʣʠ 
ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʜʣʷ ʟʦʥʠ. ˆʨʫʥʪ ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ï ʯʦʨʥʦʟʝʤ ʪʠʧʦʚʠʡ ʩʝʨʝʜʥʴʦ ʛʫʤʫʩʥʠʡ 
ʩʣʘʙʦʚʠʣʫʞʝʥʠʡ ʟ ʩʝʨʝʜʥʽʤ ʚʤʽʩʪʦʤ ʚ ʦʨʥʦʤʫ ʰʘʨʽ ʘʟʦʪʫ ʪʘ ʧʽʜʚʠʱʝʥʠʤ ʬʦʩʬʦʨʫ ʽ ʢʘʣʽʶ. 
ʇʣʦʱʘ ʧʦʩʽʚʥʦʾ ʜʽʣʷʥʢʠ ï 34 ʤ

2
, ʦʙʣʽʢʦʚʦʾ ï 25 ʤ

2
. ʇʦʚʪʦʨʥʽʩʪʴ ï ʪʨʠʨʘʟʦʚʘ. ɼʦʩʣʽʜʠ ʧʨʦ-

ʚʦʜʠʣʠ ʟʘ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʶ ʩʭʝʤʦʶ ʤʝʪʦʜʦʤ ʨʦʟʱʝʧʣʝʥʠʭ ʜʽʣʷʥʦʢ. ʈʦʟʤʽʱʝʥʥʷ ʜʽʣʷʥʦʢ 
ʩʠʩʪʝʤʘʪʠʯʥʝ. ʆʙʣʽʢʠ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʠʢ [15, 
16]. ʉʪʘʙʽʣʴʥʽʩʪʴ ʥʘʜʙʘʚʦʢ ʟʝʨʥʘ ʦʮʽʥʶʚʘʣʠ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʨʦʞʘʡ-
ʥʦʩʪʽ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʩʝʨʝʜʥʽʭ, ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ, ʤʽʥʽʤʫʤʫ ʡ ʤʘʢʩʠʤʫʤʫ ʟʘ ʤʝʪʦʜʠ-
ʢʦʶ Eberhart S. A. &Rassel W. A. [17]. 

ʋʨʦʞʘʡ ʟʙʠʨʘʣʠ ʢʦʤʙʘʡʥʦʤ òSampo-130ò ʟ ʧʦʩʣʽʜʫʶʯʠʤ ʟʚʘʞʫʚʘʥʥʷʤ ʽ ʧʝʨʝʨʘʭʫ-
ʚʘʥʥʷʤ ʥʘ 100 %-ʥʫ ʯʠʩʪʦʪʫ ʪʘ 14 %-ʥʫ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ. ʆʜʝʨʞʘʥʽ  ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʦʙʨʦʙʣʷʣʠ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ [18]. 

ʋʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʇʦʛʦʜʥʽ ʫʤʦʚʠ ʚ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʢʣʘʣʠʩʷ ʧʦ-
ʨʽʟʥʦʤʫ. ʊʘʢ, ʧʦʩʽʚʥʠʡ ʧʝʨʽʦʜ 2010 ʨ. ʚʠʷʚʠʚʩʷ ʧʦʩʫʰʣʠʚʠʤ, ʫ ʞʦʚʪʥʽ ʚʠʧʘʣʦ 45 % ʦʧʘʜʽʚ 
ʜʦ ʩʝʨʝʜʥʴʦ ʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ. ʋ 2011 ʨ. ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ ʢʚʽʪʥʽ ʧʝʨʝʚʠʱʫʚʘʣʘ ʥʦʨʤʫ ʥʘ 
18,4 ʤʤ (ʘʙʦ ʥʘ 52 %), ʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʙʫʣʘ ʥʘ 1,4 

0
ʉ ʤʝʥʰʝ ʥʦʨʤʠ. 

ɺ ʮʽʣʦʤʫ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ 2011 ʨ. ʚʽʜʨʽʟʥʷʚʩʷ ʥʘʜʤʽʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ï ʚʠʧʘʣʦ ʥʘ 
174,0 ʤʤ(67 %) ʙʽʣʴʰʝ ʥʦʨʤʠ. ɺʥʘʩʣʽʜʦʢ ʧʽʟʥʴʦʾ ʩʽʚʙʠ ʚʦʩʝʥʠ 2011 ʨ. ʧʰʝʥʠʮʷ ʦʟʠʤʘ 
ʫʚʽʡʰʣʘ ʚ ʟʠʤʫ ʚ ʬʘʟʽ ʧʨʦʨʦʩʪʢʽʚ, ʦʜʥʘʢ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʛʨʫʜʥʽ ʜʦ +7-8

 0
ʉ 

ʨʦʩʣʠʥʠ ʚʽʜʥʦʚʠʣʠ ʚʝʛʝʪʘʮʽʶ ʽ ʚʩʪʠʛʣʠ ʫʪʚʦʨʠʪʠ ʪʨʠ ʣʠʩʪʢʠ. ɺʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ 2012 ʨ. 
ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʧʦʩʫʰʣʠʚʠʤʠ ʫʤʦʚʘʤʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʠʣʦʩʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 
ʨʦʩʣʠʥ. ʆʩʽʥʴ 2012 ʨ. ʪʘ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ 2013 ʨ. ʤʘʣʦ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʩʝʨʝʜʥʴʦʙʘʛʘ-
ʪʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʙʫʣʠ ʚ ʮʽʣʦʤʫ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ. 

ʆʩʽʥʥʽʡ ʧʝʨʽʦʜ 2013 ʨ. ʥʘʜʤʽʨʥʦ ʟʚʦʣʦʞʝʥʠʤ. ɿʘ ʚʝʨʝʩʝʥʴ-ʞʦʚʪʝʥʴ ʦʧʘʜʽʚ ʚʠʧʘʣʦ 
169,0 ʤʤ, ʱʦ ʥʘ 47,5 % ʙʽʣʴʰʝ ʥʦʨʤʠ, ʘ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʙʫʚ ʥʘ 1,5-4,9 

0
ʉ ʚʠʱʝ ʥʦʨ-

ʤʠ. ʊʘʢʽ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʠʣʠ ʜʨʫʞʥʽ ʩʭʦʜʠ ʪʘ ʦʧʪʠʤʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʧʰʝʥʠʮʽ ʚʦʩʝ-
ʥʠ. ʏʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʩʥʷʥʦʾ ʚʝʛʝʪʘʮʽʾ (ʏɺɺɺ) ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʥʘʚʝʩʥʽ ʧʨʠʧʘʚ ʥʘ 
ʧʝʨʰʫ ʜʝʢʘʜʫ ʙʝʨʝʟʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʭʦʨʦʰʠʡ ʩʪʘʨʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʫ 2014 ʨ. ʆʧʘʜʠ ʫ 
ʢʚʽʪʥʽ ʡ ʪʨʘʚʥʽ ʧʝʨʝʚʠʱʠʣʠ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. ʆʩʦʙʣʠʚʦ ʜʦʱʦʚʠʤ ʙʫʚ ʯʝʨ-
ʚʝʥʴ ï ʩʫʤʘ ʦʧʘʜʽʚ ʩʢʣʘʣʘ 138,0 ʤʤ, ʱʦ ʫ 3,3 ʨʘʟʠ ʙʽʣʴʰʝ ʥʦʨʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʯʦʪʠʨʠ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ 
ʧʨʦ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʩʧʦʩʦʙʽʚ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʪʘ ʩʽʚʦʟʤʽʥʥʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʚʨʦ-
ʞʘʡʥʽʩʪʴ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ. ʅʘʡʙʽʣʴʰʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʩʦʨʪʽʚ ʟʘ ʨʝʘʢʮʽʻʶ ʥʘ ʩʠʩʪʝʤʫ 
ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʡ ʧʦʧʝʨʝʜʥʠʢ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚ ʨʦʢʠ ʟʽ ʩʧʨʠʷʪʣʠʚʠʤʠ ʙʽʦʢʣʽʤʘ-
ʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʫ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ (2011 ʨ.; 2014 ʨ.), ʘ ʟʘ ʫʤʦʚ ʚʠʨʘʞʝʥʦʛʦ ʛʽʜʨʦʪʝʨʤʽ-
ʯʥʦʛʦ ʜʝʬʽʮʠʪʫ (2012 ʨ.) ʩʦʨʪʠ ʥʝ ʨʝʘʣʽʟʫʚʘʣʠ ʩʚʽʡ ʙʽʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʠʢʘ ʯʦʨʥʠʡ ʧʘʨ ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤ ʬʦʨʤʫʚʘʥʥʷ 
ʚʨʦʞʘʡʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʨʪʽʚ, ʢʨʽʤ ʩʦʨʪʫ ʂʘʣʠʪʘ, ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪ-
ʢʫ ˇʨʫʥʪʫ ʫ ʩʽʚʦʟʤʽʥʽ (ʧʦʢʘʟʥʠʢ max ï min ʩʪʘʥʦʚʠʚ ʚʽʜ 1,45 ʪ/ʛʘ ʜʦ 2,90 ʪ/ʛʘ) (ʪʘʙʣ. 1).  
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ʊʘʙʣʠʮʷ 2 ʋʨʦʞʘʡʥʽʩʪʴ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ ʚ ʩʽʚʦʟʤʽʥʽ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʠʢʘ ʛʦʨʦʭ, ʪ/ʛʘ, 2011-2014 ʨʨ. 

ʉʦʨʪ (ɸ) 

ʆʙʨʦʙʽʪʦʢ 

 ˇʨʫʥʪʫ  

ʫ ʩʽʚʦʟʤʽʥʽ (ɺ) 

ʈʽʢ (ʉ) Max - 

min 2011 2012 2013 2014 ʩʝʨʝʜʥʷ 

ɼʦʨʽʜʥʘ 
ʧʦʣʠʮʝʚʠʡ 6,71 3,77 5,89 7,19 5,89 3,42 

ʙʝʟʧʦʣʠʮʝʚʠʡ 6,43 3,47 5,64 7,01 5,64 3,54 

ɻʦʨʜʦʚʠʪʘ 
ʧʦʣʠʮʝʚʠʡ 5,94 3,41 6,09 8,86 6,08 5,45 

ʙʝʟʧʦʣʠʮʝʚʠʡ 4,78 3,26 5,52 8,74 5,58 5,48 

ɹʽʣʠʮʷ 
ʧʦʣʠʮʝʚʠʡ 6,96 4,12 7,61 8,52 6,80 4,40 

ʙʝʟʧʦʣʠʮʝʚʠʡ 6,76 3,63 6,61 8,48 6,37 4,85 

ʉʪʘʪʥʘ 
ʧʦʣʠʮʝʚʠʡ 7,03 3,98 8,15 8,56 6,93 4,58 

ʙʝʟʧʦʣʠʮʝʚʠʡ 6,61 3,89 7,03 8,45 6,50 4,56 

ʂʘʣʠʪʘ 
ʧʦʣʠʮʝʚʠʡ 6,36 4,01 8,57 7,59 6,63 4,56 

ʙʝʟʧʦʣʠʮʝʚʠʡ 5,97 3,66 7,42 7,71 6,19 4,05 

ɼʠʢʘʥʴʢʘ 
ʧʦʣʠʮʝʚʠʡ 6,90 4,66 6,95 7,16 6,42 2,50 

ʙʝʟʧʦʣʠʮʝʚʠʡ 6,89 4,45 6,36 7,13 6,21 2,68 

ʃʝʚʘʜʘ 
ʧʦʣʠʮʝʚʠʡ 6,98 3,82 7,28 7,46 6,39 3,64 

ʙʝʟʧʦʣʠʮʝʚʠʡ 6,72 3,60 6,13 7,64 6,02 4,04 

ʉʘʛʘʡʜʘʢ 
ʧʦʣʠʮʝʚʠʡ 6,53 4,20 5,72 8,00 6,11 3,80 

ʙʝʟʧʦʣʠʮʝʚʠʡ 6,25 4,09 5,58 7,66 5,90 3,57 

ʉʝʨʝʜʥʻ 
ʧʦʣʠʮʝʚʠʡ 6,68 4,00 7,03 7,92 6,41 3,92 

ʙʝʟʧʦʣʠʮʝʚʠʡ 6,30 3,76 6,29 7,85 6,05 4,10 

ʅɯʈ05 ɸ ï 0,10; ɺ ï 0,12; ʉ ï 0,17; ɸɺʉ ï 0,38  

 

ɼʘʥʽ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʩʣʷ ʯʦʨʥʦʛʦ ʧʘʨʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʝʟʧʦʣʠʮʝʚʦʛʦ ʦʙ-

ʨʦʙʽʪʢʫ ʧʦʨʽʚʥʷʥʦ ʟ ʦʨʘʥʢʦʶ ʟʘʙʫʨôʷʥʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʽʩʪʦʪʥʦ ʥʝ ʧʽʜʚʠʱʫʚʘ-

ʣʘʩʴ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʥʠʱʝʥʥʷʤ ʩʭʦʜʽʚ ʙʫʨôʷʥʽʚ ʨʽʟʥʦʛʣʠʙʠʥʥʠʤʠ ʢʫʣʴʪʠʚʘʮʽʷʤʠ ʚ 

ʩʠʩʪʝʤʽ ʜʦʛʣʷʜʫ ʟʘ ʧʘʨʦʤ.  ʈʘʟʦʤ ʟ ʪʠʤ, ʚ ʧʦʩʽʚʘʭ ʧʰʝʥʠʮʽ ʦʟʠʤʦʾ ʧʽʩʣʷ ʛʦʨʦʭʫ ʟʘ-

ʙʫʨôʷʥʝʥʽʩʪʴ ʥʘ ʬʦʥʽ ʙʝʟʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʩʽʚʦʟʤʽʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʦʨʘʥʢʦʶ ʽʩ-

ʪʦʪʥʦ ʧʽʜʚʠʱʫʚʘʣʘʩʴ. ʇʽʜʚʠʱʝʥʥʷ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʚʽʜʙʫʚʘʣʦʩʴ ʯʝʨʝʟ ʙʽʣʴʰʫ ʟʘʩʤʽ-

ʯʝʥʽʩʪʴ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʧʨʦʨʦʩ-

ʪʘʥʥʷ ʥʘʩʽʥʥʷ ʽ  ʨʦʟʚʠʪʢʫ ʙʫʨôʷʥʽʚ ʧʽʩʣʷ ʚʠʣʷʛʘʥʥʷ ʛʦʨʦʭʫ, ʦʩʦʙʣʠʚʦ ʟʘ ʜʦʱʦʚʦʾ ʧʦʛʦʜʠ ʚ 

ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʡʦʛʦ ʚʝʛʝʪʘʮʽʾ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʙʫʨôʷʥʽʚ ʫ ʬʘʟʽ ʢʫʱʽʥʥʷ ʧʰʝʥʠʮʽ 

ʦʟʠʤʦʾ ʪʘ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʫʨʦʞʘʶ  ʙʫʣʘ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 22 ʽ 44 % ʙʽʣʴʰʦʶ, ʘ ʾʭ ʤʘʩʘ  ʫ ʬʘʟʫ 

ʧʦʚʥʦʾ ʩʪʠʛʣʦʩʪʽ ʤʘʡʞʝ ʫ ʜʚʘ ʨʘʟʠ ʚʠʱʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʦʨʘʥʢʦʶ. ʊʦʤʫ ʚ ʙʦʨʦʪʴʙʽ ʟ 

ʙʫʨôʷʥʘʤʠ ʧʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʫ ʩʽʚʦʟʤʽʥʽ ʤʘʚ ʧʝʨʝʚʘʛʫ ʧʦʨʽʚʥʷʥʦ ʟ ʙʝʟʧʦʣʠʮʝʚʠʤ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʩʣʷ ʛʦʨʦʭʫ ʥʘ ʟʝʨʥʦ ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʝ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʡ-

ʥʦʩʪʽ ʫ ʩʦʨʪʽʚ ɼʦʨʽʜʥʘ, ɹʽʣʠʮʷ, ɼʠʢʘʥʴʢʘ ʪʘ ʃʝʚʘʜʘ ʚʽʜʙʫʚʘʣʦʩʷ ʥʘ ʬʦʥʽ ʦʨʘʥʢʠ (max ï min 

ʩʪʘʥʦʚʠʚ 2,50ï4,40 ʪ/ʛʘ), ʘ ʫ ʩʦʨʪʽʚ ʂʘʣʠʪʘ ʪʘ ʉʘʛʘʡʜʘʢ ï  ʟʘ ʙʝʟʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ (ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ max ï min ʚʽʜ 3,80 ʪ/ʛʘ ʜʦ 4,56 ʪ/ʛʘ). ʉʦʨʪʠ ʉʪʘʪʥʘ ʪʘ ɻʦʨʜʦʚʠʪʘ ʤʘʣʠ ʦʜʥʘʢʦ-

ʚʫ (ʚ ʤʝʞʘʭ ʅɯʈ) ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʨʦʞʘʡʥʦʩʪʽ ʟʘ ʦʙʦʭ ʩʧʦʩʦʙʽʚ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʫ 

ʩʽʚʦʟʤʽʥʽ (ʜʠʚ. ʪʘʙʣ. 2). 

ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʙʽʣʴʰʫ ʨʝʘʢʮʽʶ ʥʘ ʩʠʩʪʝʤʫ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽ-

ʪʢʫ ˇʨʫʥʪʫ ʤʘʣʠ ʩʦʨʪʠ ɻʦʨʜʦʚʠʪʘ, ɹʽʣʠʮʷ, ʉʪʘʪʥʘ ʪʘ ʂʘʣʠʪʘ, ʥʘʜʙʘʚʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ 

ʷʢʠʭ ʫ ʚʘʨʽʘʥʪʘʭ ʟ ʦʨʘʥʢʦʶ ʧʦʨʽʚʥʷʥʦ ʜʦ ʯʠʟʝʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʩʪʘʥʦʚʠʣʠ ʚʽʜ 0,44 

ʜʦ 0,50 ʪ/ʛʘ, ʘ ʫ ʩʦʨʪʽʚ ɼʦʨʽʜʥʘ, ɼʠʢʘʥʴʢʘ ʪʘ ʉʘʛʘʡʜʘʢ ʚʦʥʠ ʙʫʣʠ ʥʘ ʧʦʣʦʚʠʥʫ ʤʝʥʰʠʤʠ ï 

ʚʽʜ 0,21 ʪ/ʛʘ ʜʦ 0,25 ʪ/ʛʘ (ʜʠʚ. ʪʘʙʣ. 2).  

ʆʪʞʝ, ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʦʨʪʽʚ ʟʘ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ ʚ ʜʦʩʣʽʜʽ ʚʽʜʙʫʚʘʣʦʩʴ ʟʘ ʥʘʣʝʞʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʡʦʛʦ ʰʘʨʽʚ ʽ ʢʦʨʠʛʫʚʘ-

ʣʦʩʴ ʩʫʢʫʧʥʠʤ ʚʧʣʠʚʦʤ ʬʘʢʪʦʨʽʚ ʩʽʚʦʟʤʽʥʠ ʪʘ ʘʛʨʦʧʨʠʡʦʤʽʚ ʚʠʨʦʱʫʚʘʥʥʷ.  
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ʊʘʙʣʠʮʷ 1. ʋʨʦʞʘʡʥʽʩʪʴ ʪʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʛʽʙʨʠʜʽʚ ʩʦʥʷʰʥʠʢʫ ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʥʦʚʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʪʘ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ (ʩʝʨʝʜʥʻ ʟʘ 2011ï2014 ʨʨ.) 

ɺʘʨʽʘʥʪʠ 
ʋʨʦʞʘʡʥʽʩʪʴ, ʪ/ʛʘ ɺʤʽʩʪ 

ʦʣʽʾ ʫ 

ʥʘʩʽʥʥʽ, % 

ɺʠʭʽʜ 

ʦʣʽʾ ʟ  

1 ʛʘ, ʢʛ 2011 2012 2013 2014 ʩʝʨʝʜʥʻ 

1 2 3 4 5 6 7 8 

ɻʽʙʨʠʜ ʇʦʣʽʪ (ɸ) 

ʇʦʚʝʨʭʥʝʚʠʡ ʦʙʨʦʙʽʪʦʢ (ɺ) 

ɹʝʟ ʜʦʙʨʠʚ (ʢ) (ʉ) 1,90 2,26 3,28 2,92 2,59 49,3 1124 

N30ʈ40 2,07 2,31 3,46 2,95 2,70 49,5 1176 

N40ʈ60 2,10 2,32 3,60 2,96 2,75 49,2 1191 

ʧʦʙ. ʧʨ. 5 ʪ +N50  2,09 2,27 3,35 2,95 2,67 49,0 1151 

ɹʝʟʚʽʜʚʘʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ 

ɹʝʟ ʜʦʙʨʠʚ (ʢ)  1,91 2,26 3,44 2,92 2,63 49,0 1134 

N30ʈ40 2,01 2,30 3,55 2,96 2,71 48,8 1164 

N40ʈ60 2,06 2,34 3,68 2,95 2,76 48,7 1183 

ʧʦʙ. ʧʨ. 5 ʪ +N50  2,09 2,23 3,65 3,12 2,77 48,6 1185 

ʇʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ 

ɹʝʟ ʜʦʙʨʠʚ (ʢ)  1,93 2,38 3,58 2,91 2,70 48,5 1152 

N30ʈ40 2,11 2,43 3,64 3,00 2,80 48,5 1195 

N40ʈ60 2,19 2,43 3,73 3,01 2,84 48,3 1207 

ʧʦʙ. ʧʨ. 5 ʪ +N50  2,10 2,40 3,63 2,97 2,78 48,8 1194 

ɻʽʙʨʠʜ ʈʝʛʽʦʥ (ɸ) 

ʇʦʚʝʨʭʥʝʚʠʡ ʦʙʨʦʙʽʪʦʢ (ɺ) 

ɹʝʟ ʜʦʙʨʠʚ (ʢ) (ʉ) 2,93 2,25 3,31 2,96 2,86 47,6 1198 

N30ʈ40 3,00 2,26 3,53 3,06 2,96 47,6 1240 

N40ʈ60 3,05 2,26 3,63 3,07 3,00 47,6 1257 

ʧʦʙ. ʧʨ. 5 ʪ +N50  2,98 2,12 3,39 3,06 2,89 47,8 1216 

ɹʝʟʚʽʜʚʘʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ 

ɹʝʟ ʜʦʙʨʠʚ (ʢ)  2,95 2,12 3,48 2,95 2,88 47,9 1214 

N30ʈ40 3,04 2,21 3,62 3,01 2,97 47,7 1247 

N40ʈ60 3,10 2,40 3,68 3,04 3,06 47,3 1274 

ʧʦʙ. ʧʨ. 5 ʪ +N50  3,01 2,11 3,61 3,04 2,94 47,3 1224 

ʇʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ 

ɹʝʟ ʜʦʙʨʠʚ (ʢ)  2,97 2,27 3,62 2,95 2,95 47,9 1243 

N30ʈ40 3,07 2,43 3,83 3,04 3,09 47,9 1302 

N40ʈ60 3,13 2,42 3,86 3,12 3,13 48,0 1322 

ʧʦʙ. ʧʨ. 5 ʪ +N50  3,19 2,18 3,82 3,06 3,06 47,5 1279 

ɻʽʙʨʠʜ ʂʘʤʝʥʷʨ (ɸ) 

ʇʦʚʝʨʭʥʝʚʠʡ ʦʙʨʦʙʽʪʦʢ (ɺ) 

ɹʝʟ ʜʦʙʨʠʚ (ʢ) (ʉ) 3,11 2,35 3,34 2,93 2,93 47,2 1217 

N30ʈ40 3,27 2,36 3,47 2,99 3,02 47,5 1262 

N40ʈ60 3,28 2,35 3,58 3,01 3,06 47,4 1276 

ʧʦʙ. ʧʨ. 5 ʪ +N50  3,26 2,34 3,46 3,02 3,02 47,3 1257 

ɹʝʟʚʽʜʚʘʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ 

ɹʝʟ ʜʦʙʨʠʚ (ʢ)  3,15 2,31 3,46 3,04 2,99 47,4 1247 

N30ʈ40 3,28 2,50 3,69 3,15 3,16 47,5 1321 

N40ʈ60 3,27 2,50 3,75 3,17 3,17 47,1 1314 

ʧʦʙ. ʧʨ. 5 ʪ +N50  3,30 2,30 3,67 3,20 3,12 47,3 1299 
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ɺʠʩʥʦʚʢʠ. ɺ ʫʤʦʚʘʭ ʣʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʥʘ ʚʝʣʠʯʠʥʫ ʫʨʦʞʘʶ ʥʘʩʽʥ-

ʥʷ ʩʦʥʷʰʥʠʢʫ ʤʘʣʠ ʚʧʣʠʚ, ʷʢ ʧʨʠʨʦʜʥʽ ʬʘʢʪʦʨʠ (ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ), 

ʪʘʢ ʽ ʘʥʪʨʦʧʦʛʝʥʥʽ (ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ, ʦʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʛʽʙʨʠʜ) ʊʘʢ, ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʬʦʥʽ ʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʩʧʨʠʷʣʦ 

ʟʙʽʣʴʰʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʪʘ ʟʙʦʨʫ ʦʣʽʾ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ. ʄʘʢʩʠʤʘʣʴʥʫ 

ʚʨʦʞʘʡʥʽʩʪʴ ʛʽʙʨʠʜʽʚ  ʇʦʣʽʪ, ʈʝʛʽʦʥ, ʂʘʤʝʥʷʨ ʦʪʨʠʤʘʥʦ ʟʘ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʜʦʟʦʶ N40ʈ60 ʥʘ ʬʦʥʽ ʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʚʽʜʧʦʚʽʜʥʦ 2,84 ʪ/ʛʘ, 3,13 ʪ/ʛʘ ʽ 3,34 ʪ/ʛʘ. 

ɿʘ ʚʥʝʩʝʥʥʷ ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʝʨʝʜʫʶʯʦʾ ʢʫʣʴʪʫʨʠ + N10 ʥʘ ʢʦʞʥʫ ʾʾ ʪʦʥʥʫ ʫʨʦʞʘʡʥʽʩʪʴ 

ʛʽʙʨʠʜʽʚ ʩʦʥʷʰʥʠʢʫ ʙʫʣʘ ʥʘ ʨʽʚʥʽ ʚʘʨʽʘʥʪʽʚ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʦʛʦ ʫʜʦʙʨʝʥʥʷ N30ʈ40 ʽ ʟʥʘʭʦ-

ʜʠʣʘʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 2,78 ʜʦ 3,20 ʪ/ʛʘ ʥʘʩʽʥʥʷ. ɺʠʭʽʜ ʦʣʽʾ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʙʫʚ ʥʘʡʚʠʱʠʤ ʟʘ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʦʟʦʶ N40ʈ60 ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ï 

1207 ʢʛ/ʛʘ, 1322 ʢʛ/ʛʘ, 1399 ʢʛ/ʛʘ.  
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ʠʛʨʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʴʶ ʬʘʙʨʠʯʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʜʨʫʛʠʭ, ʙʦʣʝʝ ʜʦʩʪʫ-

ʧʥʳʭ, ʜʝʰʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʧʦʣʥʝʥʠʷ ʧʦʯʚʳ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ. ʊʘʢʠʤ ʠʩʪʦʯʥʠʢʦʤ 

ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʜʦʩʪʘʪʢʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʥʘʚʦʟʘ ʚ ʩʠʩʪʝʤʝ ʫʜʦʙʨʝʥʠʷ ʧʦʜʩʦʣʥʝ-

ʯʥʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʪʦʚʘʨʥʘʷ ʯʘʩʪʴ (ʩʦʣʦʤʘ) ʫʨʦʞʘʷ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʢʫʣʴʪʫʨʳ. ʆʜʥʘʢʦ 

ʫʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʟʘʚʠ-

ʩʠʪ ʦʪ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ, ʚ ʪ. ʯ. ʠ ʦʪ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʦʙʦʯ-

ʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʢʫʣʴʪʫʨʳ, ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ʣʝʚʦʙʝʨʝʞʥʦʡ ʃʝʩʦʩʪʝʧʠ ʋʢ-

ʨʘʠʥʳ. 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʇʦʣʪʘʚʩʢʦʡ ɻʉʍʆʉ ʠʤ. ʅ. ʀ. 

ɺʘʚʠʣʦʚʘ ʀʉ ʠ ɸʇʇ ʚ 2011-2014 ʛʛ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʧʦʩʦʙʩ-

ʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʛʠʙ-

ʨʠʜʦʚ ʇʦʣʝʪ, ʈʝʛʠʦʥ ʠ ʂʘʤʝʥʷʨ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʦʟʦʡ 
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N40ʈ60 ʥʘ ʬʦʥʝ ʚʩʧʘʰʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2,84 ʪ/ʛʘ, 3,13 ʪ/ʛʘ ʠ 3,34 ʪ/ʛʘ. ʇʨʠʨʦʩʪ ʢ ʢʦʥʪʨʦʣʶ 

(ʙʝʟ ʫʜʦʙʨʝʥʠʡ) ʩʦʩʪʘʚʠʣ 0,14 ʪ/ʛʘ, 0,18 ʪ/ʛʘ ʠ 0,29 ʪ/ʛʘ. ɺ ʩʣʫʯʘʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʦʢ ʛʠʙʨʠʜʳ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠʤʝʣʠ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʞʝ ʚ ʦʩʥʦ-

ʚʥʦʤ ʟʘ ʚʥʝʩʝʥʠʷ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ N40ʈ60. ʆʜʥʘʢʦ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʤʝʥʴʰʝ ʠ ʩʦʩʪʘʚʠʣʘ ʫ 

ʛʠʙʨʠʜʘ ʇʦʣʝʪ 2,75 ʪ/ʛʘ ʠ 2,76 ʪ/ʛʘ, ʛʠʙʨʠʜʘ ʈʝʛʠʦʥ 3,00 ʪ/ʛʘ ʠ 3,06 ʪ/ʛʘ, ʛʠʙʨʠʜʘ ʂʘʤʝʥʷʨ 

3,06 ʪ/ʛʘ ʠ 3,17 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ ʦʙʨʘʙʦʪʢʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʚʘʨʠʘʥʪʝ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 2,59 ʪ/ʛʘ ʠ 2,63 ʪ/ʛʘ, 2,86 ʪ/ʛʘ ʠ 2,88 ʪ/ʛʘ, 2,93 ʪ/ʛʘ ʠ 2,99 ʪ/ʛʘ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʧʘʰʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʥʘ ʬʦʥʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙ-

ʨʘʙʦʪʦʢ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 0,09ï0,28 ʪ/ʛʘ. ʆʩʪʘʚʣʝʥʠʝ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʦʣʝ ʩ ʜʦʙʘʚʣʝ-

ʥʠʝʤ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ, ʥʦ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ. ʊʘʢ, ʥʘ ʬʦʥʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʙʝʟʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʦʢ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʫ 

ʛʠʙʨʠʜʘ ʇʦʣʝʪ 2,67 ʪ/ʛʘ ʠ 2,77 ʪ/ʛʘ, ʛʠʙʨʠʜʘ ʈʝʛʠʦʥ 2,89 ʪ/ʛʘ ʠ 2,94 ʪ/ʛʘ, ʛʠʙʨʠʜʘ ʂʘʤʝʥʷʨ 

3,02 ʪ/ʛʘ ʠ 3,12 ʪ/ʛʘ. ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʚʩʧʘʰʢʠ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʫʜʦʙ-

ʨʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʙʨʘʙʦʪʢʘʤʠ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 0,01ï0,18 ʪ/ʛʘ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ ʠʟʤʝʥʷʣʘʩʴ ʤʘʩ-

ʣʠʯʥʦʩʪʴ ʩʝʤʷʥ. ʆʜʥʘʢʦ ʨʘʟʥʠʮʘ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʨʦʮʝ-

ʥʪʘ. ʉʦʜʝʨʞʘʥʠʝ ʤʘʩʣʘ ʚ ʩʝʤʝʥʘʭ ʩʦʩʪʘʚʠʣʦ ʫ ʛʠʙʨʠʜʦʚ ʇʦʣʝʪ ï 48,3ï49,5 %, ʈʝʛʠʦʥ ï 

47,3ï48,0 %, ʂʘʤʝʥʷʨ ï 47,1ï48,3 %. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʙʦʨʫ ʤʘʩʣʘ ʩ ʝʜʠʥʠʮʳ 

ʧʣʦʱʘʜʠ ʙʳʣʠ ʩ ʣʫʯʰʠʭ ʚʘʨʠʘʥʪʦʚ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʜʦʟʦʡ N40ʈ60 ʥʘ ʬʦʥʝ ʚʩʧʘʰʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1207 ʢʛ/ʛʘ, 1322 ʢʛ/ʛʘ, 1399 ʢʛ/ʛʘ. 
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The potential productivity of modern sunflower hybrids is very high, but it is not completely 

fulfilled under production conditions. Among the factors limiting rise in sunflower seed yield, insuffi-

ciency of soil nutrients plays a significant role. Due to high prices for manufactory fertilizers, search 

for other, more affordable, cheaper sources of soil nutrition is necessary. Non-tradable part (straw) of 

a preceding crop can become a source that is able to compensate lack of mineral fertilizers and ma-

nure in sunflower fertilization. However, the efficiency of by-products and mineral fertilizers depends 

on other components of the cultivation technology, including basic tillage. 

The purpose of research was to study effects of various doses of mineral fertilizers, by-

products of a preceding crop, basic tillage on the productivity of new sunflower hybrids in the 

Left-Bank Forest-Steppe of Ukraine. 

The field experiments were carried out in the experimental field of Poltava SARS named 

after N. I. Vavilov of the Institute of Pig Breeding and AIP in 2011-2014. 

The study was conducted in compliance with standard techniques. 

It was found that mineral fertilizers and by-products increased the sunflower seed yield. 

The highest yields of hybrids Poliot, Region, and Kameniar were 2.84 t/ha, 3.13 t/ha and 3.34 

t/ha, respectively, and were obtained with mineral fertilizers at the dose of N40ʈ60 on plowing. 

The gain related to the control (no fertilizers) amounted to 0.14 t/ha, 0.18 t/ha and 0.29 t/ha, re-

spectively. In case of surface or subsurface tillage, sunflower hybrids also showed the best results 

with N40ʈ60. However, the seed yield was smaller: 2.75 t/ha and 2.76 t/ha in hybrid Poliot; 3.00 

t/ha and 3.06 t/ha in hybrid Region; 3.06 t/ha and 3.17 t/ha in hybrid Kameniar, respectively. At 

the same time, the seed yields of hybrids without fertilizers were 2.59 t/ha and 2.63 t/ha, 2.86 t/ha 
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ʤʘʨʷ ʦʧʪʠʤʘʣʴʥʘ ʧʣʦʱʘ ʞʠʚʣʝʥʥʷ ʙʘʰʪʘʥʥʠʭ ʢʫʣʴʪʫʨ ʫ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1 

ʜʦ 4 ʤ
2 
ʟʘʣʝʞʥʦ ʚʽʜ ʛʨʫʧʠ ʩʪʠʛʣʦʩʪʽ ʩʦʨʪʽʚ ʪʘ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ ʛʘʨʙʫʟʘ [8]. 

 ɺʯʝʥʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ ʨʝʢʦʤʝʥʜʫʶʪʴ ʨʦʟʤʽʱʫʚʘʪʠ ʩʦʨʪʠ ʟ ʜʦʚ-

ʛʠʤʠ ʩʪʝʙʣʘʤʠ ʟʘ ʩʭʝʤʘʤʠ 2,1 ʭ 1,4 ʘʙʦ 1,4 ʭ 1,4 ʤ, ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 3,4 

ʪʘ 5 ʪʠʩ. ʨʦʩʣʠʥ ʥʘ 1 ʛʘ [8]. ɿʛʽʜʥʦ ʟ ɼʉʊʋ 5045:2008 ʢʫʱʦʚʽ ʩʦʨʪʠ ʨʦʟʤʽʱʫʶʪʴ ʟʘ ʩʭʝʤʦʶ 

ï 70 ʭ 70 ʩʤ, ʩʝʨʝʜʥʽʤʠ ï 140 ʭ 70-140 ʩʤ ʪʘ ʜʦʚʛʠʤʠ ʩʪʝʙʣʘʤʠ ï 180-210 ʭ 100-180 ʩʤ [4]. 

ɺʧʣʠʚ ʩʭʝʤ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʛʘʨʙʫʟʘ ʚʝʣʠʢʦʧʣʽʜʥʦʛʦ ʚ ʫʤʦʚʘʭ ʧʨʘʚʦʙʝʨʝʞʥʦ-

ʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʠʡ, ʪʦʤʫ ʜʘʥʘ ʪʝʤʘ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʧʽʜʚʠ-

ʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʣʦʜʽʚ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ.  ɼʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʩʭʝʤ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦ-

ʩʣʠʥ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʶ ʛʘʨʙʫʟʘ ʚʝʣʠʢʦʧʣʽʜʥʦʛʦ.      

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʷʛʦʤ 2013-2015 ʨʨ. 

ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ʢʘʬʝʜʨʠ ʦʚʦʯʽʚʥʠʮʪʚʘ ʫ ɺʇ ʅʋɹʽʇ ʋʢʨʘʾʥʠ çɸʛʨʦʥʦʤʽʯʥʘ ʜʦʩʣʽʜʥʘ 

ʩʪʘʥʮʽʷè. ɼʦʩʣʽʜʞʫʚʘʣʠ ʩʦʨʪ ɾʜʘʥʘ (Cucurbita maxima Duch) ɿʛʽʜʥʦ ʟ ɼʉʊʋ 5045:2008 ʟʘ 

ʢʦʥʪʨʦʣʴ ʙʫʣʘ ʚʟʷʪʘ ʩʭʝʤʘ  1,4 ʭ 1,4 ʤ (5,1 ʪʠʩ. ʨʦʩʣʠʥ ʥʘ ʛʘ). ɿʘʛʫʱʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʚ 

ʩʪʦʨʦʥʫ ʟʙʽʣʴʰʝʥʥʷ 1,4 ʭ 1,7ʤ ʽ 1,4 ʭ 2,0 ʤ, ʛʫʩʪʦʪʘ ʨʦʩʣʠʥ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 5,3 ʪʘ 3,5 

ʪʠʩ. ʨʦʩʣʠʥ ʥʘ ʛʘ. ʈʦʟʨʽʜʞʝʥʥʷ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʝʥʥʷ 1,4 ʭ 1,1 ʤ ʽ 1,4 ʭ 0,8 ʤ, ʛʫʩʪʘ ʨʦʩʣʠʥ 

ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 6,5 ʪʘ 9,0   ʪʠʩ. ʨʦʩʣʠʥ ʥʘ ʛʘ. ɼʦʩʣʽʜ ʟʘʢʣʘʜʝʥʠʡ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ 

ʜʦʩʣʽʜʥʦʾ ʩʧʨʘʚʠ ʚ ʦʚʦʯʽʚʥʠʮʪʚʽ ʪʘ ʙʘʰʪʘʥʥʠʮʪʚʽ [11]. ʇʦʚʪʦʨʥʽʩʪʴ ʜʦʩʣʽʜʫ ʪʨʠʨʘʟʦʚʘ ʟ 

ʨʝʥʜʦʤʽʟʦʚʘʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʜʽʣʷʥʦʢ. ʇʣʦʱʘ ʦʙʣʽʢʦʚʦʾ ʜʽʣʷʥʢʠ 80 ʤ
2
.   

ɼʦʛʣʷʜ ʟʘ ʨʦʩʣʠʥʘʤʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʱʫʚʘʥʥʷ 

ʛʘʨʙʫʟʽʚ [4]. ʂʽʣʴʢʽʩʪʴ ʽ ʤʘʩʫ ʩʪʘʥʜʘʨʪʥʠʭ ʽ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʣʦʜʽʚ; ʩʪʨʫʢʪʫʨʫ ʚʨʦʞʘʶ (ʚʽʜ-

ʩʦʪʦʢ ʩʪʘʥʜʘʨʪʥʠʭ ʧʣʦʜʽʚ); ʩʝʨʝʜʥʶ ʤʘʩʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʣʦʜʫ; ʪʦʚʘʨʥʽʩʪʴ ʧʣʦʜʽʚ ʚʠʟʥʘʯʘʣʠ 

ʟʘ ɼʉʊʋ 3190ï95 "ɻʘʨʙʫʟʠ ʧʨʦʜʦʚʦʣʴʯʽ ʩʚʽʞʽ"[5], ʩʪʫʧʽʥʴ ʩʪʠʛʣʦʩʪʽ ʥʘ ʧʝʨʰʦʤʫ ʧʣʦʜʽ ʛʦ-

ʣʦʚʥʦʛʦ ʩʪʝʙʣʘ. ɹʽʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ çʄʽʞʢʘʬʝʜʨʘʣʴʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʙʽʦʭʽ-

ʤʽʯʥʠʭ ʘʥʘʣʽʟʽʚ ʅʋɹʽʇ ʋʢʨʘʾʥʠè ʟʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ, ʘ ʩʘʤʝ: ʚʤʽʩʪ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʚʠʩʫʰʫʚʘʥʥʷ ʥʘʚʘʞʢʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 105
ʦ
ʉ (ɼʉʊʋ ISO 

751:2004); ʟʘʛʘʣʴʥʠʡ ʮʫʢʦʨ - ʟʘ ɹʝʨʪʨʘʥʦʤ (ɼʉʊʋ 4954:2008); ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ (ʚʽʪʘ-

ʤʽʥ ʉ) ʟʘ ʤʝʪʦʜʦʤ ɯ. ʂ. ʄʫʨʨʽ (ISO 6558-2:1992); ʢʽʣʴʢʽʩʪʴ ʥʽʪʨʘʪʽʚ ï ʽʦʥʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦ-

ʜʦʤ (ɼʉʊʋ ISO 6635:2004). ʄʘʪʝʤʘʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʤʝʪʦ-

ʜʠʢʦʶ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ [6].    

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʨʴʦʭ ʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ ʛʘʨʙʫʟʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 

(ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʷ 1 ʇʨʦʭʦʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ ʨʦʟʚʠʪʢʫ ʛʘʨʙʫʟʘ ʚʝʣʠʢʦʧʣʽʜʥʦʛʦ  

ʩʦʨʪʫ ɾʜʘʥʘ ʟʘ ʨʽʟʥʠʭ ʩʭʝʤ ʨʦʟʤʽʱʝʥʥʷ (ʩʝʨʝʜʥʻ ʟʘ 2013-2015 ʨʨ.) 

ʉʭʝʤʘ ʨʦʟʤʽ-

ʱʝʥʥʷ ʨʦʩʣʠʥ, 

ʤ 

ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʽʚ, ʜʽʙ 

ʩʽʚʙʘ ï 

ʩʭʦʜʠ 

ʩʭʦʜʠ - ʫʪʚʦ-

ʨʝʥʥʷ ʛʦʣʦʚ-

ʥʦʛʦ ʩʪʝʙʣʘ 

ʫʪʚʦʨʝʥʥʷ ʛʦʣʦʚʥʦʛʦ 

ʩʪʝʙʣʘ - ʤʘʩʦʚʝ ʮʚʽʪʽʥʥʷ 
ʧʦʚʥʽ ʩʭʦʜʠ 

ʜʦʩʪʠʛʘʥʥʷ 

ʧʣʦʜʽʚ ʏ* ɾ** 

1,4 ʭ 2,0 12 20 26 28 117 

1,4 ʭ 1,7 12 20 26 28 117 

1,4 ʭ 1,4 (ʢ) 12 19 25 27 116 

1,4 ʭ 1,1 12 19 23 26 114 

1,4 ʭ  0,8 13 18 21 24 113 

ʇʨʠʤʽʪʢʠ: *ʽ ** - ʮʚʽʪʽʥʥʷ ʯʦʣʦʚʽʯʠʭ ʢʚʽʪʦʢ (ʏ) ʽ ʞʽʥʦʯʠʭ ʢʚʽʪʦʢ (ɾ); ʢ - ʢʦʥʪʨʦʣʴ 

 

ʇʽʜ ʯʘʩ ʩʭʦʜʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʩʭʝʤʘʤʠ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ. 

ʆʜʥʘʢ, ʫ ʚʘʨʽʘʥʪʽ 1,4 ʭ 0,8 ʩʤ ʚʠʷʚʣʝʥʦ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʫ çʫʪʚʦʨʝʥʥʷ ʩʪʝʙʣʘ - 

ʤʘʩʦʚʝ ʮʚʽʪʽʥʥʷè  ʥʘ 3-4 ʜʦʙʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (1,4 ʭ 1,4 ʩʤ). ʉʫʪʪʻʚʝ ʩʢʦʨʦʯʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʫ çʧʦʯʘʪʢʫ ʜʦʩʪʠʛʘʥʥʷ ʧʣʦʜʽʚè ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʘ ʩʭʝʤ 140 ʭ 80 ʩʤ  (113 

ʜʽʙ), ʱʦ ʥʘ 3 ʜʦʙʠ ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ  1,4 ʭ 1,4 ʩʤ (116 ʜʽʙ).  



 

95 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʮʶ ʧʣʦʱʽ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʤʘ-

ʩʠ ʧʣʦʜʫ (ʪʘʙʣ. 2). ɿʘ ʪʨʴʦʭ ʨʽʯʥʠʤʠ ʜʘʥʠʤʠ ʩʝʨʝʜʥʷ ʤʘʩʘ ʧʣʦʜʫ ʛʫʨʙʫʟʘ ʚʝʣʠʢʦʧʣʽʜʥʦʛʦ 

ʚʘʨʽʶʚʘʣʘ ʚʽʜ 6,2 ʢʛ (ʟʘ ʩʭʝʤʠ 1,4 ʭ 2,0 ʤ) ʜʦ 4,3 ʢʛ   (ʟʘ ʩʭʝʤʠ 1,4 ʭ 0,8 ʤ). ʈʦʟʨʽʜʞʝʥʥʷ ʽ ʟʘ-

ʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ, ʚʧʣʠʚʘʣʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ. ʊʘʢ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʣʦʜʽʚ (1,2 

ʰʪ. ʥʘ ʨʦʩʣʠʥʫ) ʩʬʦʨʤʫʚʘʣʘʩʴ ʟʘ ʩʭʝʤ ʨʦʟʤʽʱʝʥʥʷ 1,4 ʭ 1,4 ʽ 1,4 ʭ 1,7 ʤ. ʇʦʜʘʣʴʰʝ ʟʤʝʥ-

ʰʝʥʥʷ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʧʣʦʜʽʚ. 

 

ʊʘʙʣʠʮʷ 2. ʉʝʨʝʜʥʷ ʤʘʩʘ ʪʘ ʢʽʣʴʢʽʩʪʴ ʧʣʦʜʽʚ ʛʘʨʙʫʟʘ ʚʝʣʠʢʦʧʣʽʜʥʦʛʦ ʩʦʨʪʫ ɾʜʘʥʘ  

ʟʘ ʨʽʟʥʠʭ ʩʭʝʤ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ (2013-2015 ʨʨ.) 

 

ʉʭʝʤʘ  

ʨʦʟʤʽʱʝʥʥʷ 

ʨʦʣʩʠʥ, ʤ 

ʉʝʨʝʜʥʷ ʤʘʩʘ ʧʣʦʜʫ, ʢʛ 
ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʣʦʜʽʚ  

ʥʘ ʨʦʩʣʠʥʽ, ʰʪ. 

2013 ʨ. 2014 ʨ. 2015ʨ. 

ʩʝʨʝʜʥʻ            

ʟʘ 2013-

2015 ʨʨ. 

2013 ʨ. 2014 ʨ. 2015ʨ. 

ʩʝʨʝʜʥʻ           

ʟʘ 2013-

2015 ʨʨ. 

1,4 ʭ 2,0 5,0 7,2 6,5 6,2 0,8 0,8 0,9 0,8 

1,4 ʭ 1,7 4,9 6,3 5,5 5,6 1,2 1,2 1,1 1,2 

1,4 ʭ 1,4 (ʢ) 5,2 7,0 6,1 6,1 1,4 1,2 1,0 1,2 

1,4 ʭ 1,1 4,7 6,4 5,7 5,6 1,1 1,0 1,1 1,1 

1,4 ʭ 0,8 3,6 4,7 4,5 4,3 1,0 0,7 0,9 0,9 

 

ʋʨʦʞʘʡʥʽʩʪʴ ʟʤʝʥʰʫʚʘʣʘʩʷ ʥʘ ʚʘʨʽʘʥʪʘʭ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ, ʪʘʢ ʽ ʟʤʝʥʰʝʥʥʷʤ ʧʣʦʱʽ 

ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ (ʪʘʙʣ.3). ʊʘʢʝ ʷʚʠʱʝ ʟʫʤʦʚʣʝʥʝ ʚʧʣʠʚʦʤ ʥʝ ʪʽʣʴʢʠ ʥʘ ʩʝʨʝʜʥʶ ʤʘʩʫ ʧʣʦ-

ʜʫ, ʘʣʝ ʡ ʢʽʣʴʢʽʩʪʶ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ.         

 

ʊʘʙʣʠʮʷ 3. ʉʪʨʫʢʪʫʨʘ ʚʨʦʞʘʶ  ʛʘʨʙʫʟʘ ʚʝʣʠʢʦʧʣʽʜʥʦʛʦ ʩʦʨʪʫ ɾʜʘʥʘ ʟʘʣʝʞʥʦ ʚʽʜ ʩʭʝʤ 

ʨʦʟʤʽʱʝʥʥʷ (ʩʝʨʝʜʥʻ ʟʘ 2013-2015 ʨʨ.) 

ʉʭʝʤʘ  

ʨʦʟʤʽʱʝʥʥʷ 

ʨʦʩʣʠʥ, ʤ 

ɿʘʛʘʣʴʥʘ ʫʨʦʞʘʡʥʽʩʪʴ, 

ʪ/ʛʘ 

ɺʠʭʽʜ ʩʪʘʥʜʘʨʪʥʠʭ 

 ʧʣʦʜʽʚ, ʫ ʩʝʨʝʜʥʴʦʤʫ 

ʟʘ 2013-2015 ʨʨ. 

2013 ʨ. 2014 ʨ. 2015 ʨ. 
ʩʝʨʝʜʥʻ ʟʘ 

2013-2015ʨʨ. 

+/- ʜʦ  

ʢʦʥʪʨʦʣʶ 
ʪ/ʛʘ 

+/- ʜʦ 

ʢʦʥʪʨʦʣʶ 
% 

1,4 ʭ 2,0 14,4 29,6 19,3 21,1 -14,4 16,7 -15,2 79,1 

1,4 ʭ 1,7 21,0 35,0 24,0 26,7 -8,9 19,5 -12,4 73,3 

1,4 ʭ 1,4 (ʢ) 33,7 42,0 30,9 35,5 0,0 31,9 0,0 89,9 

1,4 ʭ 1,1 34,7 46,1 33,2 38,0 2,5 31,9 0,0 83,9 

1,4 ʭ 0,8 34,3 45,2 31,9 37,1 1,6 29,8 -2,1 80,3 

ʅɯʈ05 ʪ/ʛʘ 2,57 2,61 2,27  

 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ɽ. ɺʦʣʴʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʩʣʠʥʠ ʜʦ ʧʝʚʥʦʾ ʤʝʞʽ ʟʘʛʫʱʝʥʥʷ ʘʙʦ 

ʨʦʟʨʽʜʞʝʥʥʷ ʟʙʽʣʴʰʫʶʪʴ ʩʚʦʶ ʚʨʦʞʘʡʥʽʩʪʴ, ʘ ʧʦʪʽʤ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʶʪʴ [14]. ɿʘ ʥʘʜʤʽʨ-

ʥʦʛʦ ʟʘʛʫʱʝʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ ʘʩʠʤʽʣʷʮʽʡʥʘ ʧʦʚʝʨʭʥʷ ʣʠʩʪʢʽʚ, ʧʦʛʽʨʰʫʻʪʴʩʷ ʪʝʧʣʦʚʠʡ ʨʝ-

ʞʠʤ ʚ ʧʦʩʽʚʘʭ, ʱʦ ʟʙʽʣʴʰʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʨʦʩʣʠʥʘʤʠ [7,14]. 

ʅʘʡʚʠʱʘ ʟʘʛʘʣʴʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʟʘ ʩʭʝʤʠ 1,4 ʭ 1,1 ʩʤ (38ʪ/ʛʘ). ʇʽʜʯʘʩ ʟʙʽʣʴ-

ʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʪʦʚʘʨʥʽʩʪʴ ʧʣʦʜʽʚ ʟʤʝʥʰʫʚʘʣʘʩʴ. ɺʠʩʦʢʠʡ ʚʠʭʽʜ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʣʦʜʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘ ʢʦʥʪʨʦʣʽ (1,4 ʭ 1,4 ʤ), ʥʘʡʤʝʥʰʠʡ ʟʘ ʩʭʝʤʠ ʨʦʟʤʽ-

ʱʝʥʥʷ 1,4 ʭ 2,0 ʤ  

ʋ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʚʧʣʠʚʘʣʠ ʥʘ ʦʩʥʦʚʥʽ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟ-

ʥʠʢʠ ʤôʷʢʫʰʘ ʛʘʨʙʫʟʘ. ɿʦʢʨʝʤʘ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʧʨʠʟʚʦʜʠ-

ʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʟʘʛʘʣʴʥʠʭ ʮʫʢʨʽʚ (ʪʘʙʣ. 4). ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, 

ʱʦ ʨʦʩʣʠʥʠ ʫ ʟʘʛʫʱʝʥʠʭ ʧʦʩʽʚʘʭ ʫʪʚʦʨʶʶʪʴ ʤʝʥʰʫ ʘʩʠʤʽʣʷʮʽʡʥʫ ʧʦʚʝʨʭʥʶ, ʷʢʘ ʻ ʚʘʞʣʠ-

ʚʠʤ ʝʣʝʤʝʥʪʦʤ ʬʦʪʦʩʠʥʪʝʟʫ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʫʪʚʦʨʶʶʪʴʩʷ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ. ɺʩʪʘʥʦʚʣʝʥʘ 

ʪʘʢʦʞ ʪʝʥʜʝʥʮʽʷ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ ʚʽʜ ʟʘʛʫʱʝʥʥʷ ʧʦʩʽʚʽʚ.  
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ʊʘʙʣʠʮʷ 4.  ɹʽʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʣʦʜʽʚ ʛʘʨʙʫʟʘ ʚʝʣʠʢʦʧʣʽʜʥʦʛʦ ʟʘ ʨʽʟʥʠʭ ʩʭʝʤ ʨʦʟʤʽʱʝʥʥʷ 

ʨʦʩʣʠʥ (ʩʝʨʝʜʥʻ ʟʘ 2013-2015 ʨʨ.) 

ʉʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ 

ʨʦʩʣʠʥ, ʤ 

ʉʫʭʘ  

ʨʝʯʦʚʠʥʘ, % 

ʎʫʢʨʠ                

(ʩʫʤʘ),  % 

ʂʘʨʦʪʠʥ, 

ʤʛ/100ʛ 

ɺʪ̔ʘʤʽʥ ʉ, 

ʤʛ/100ʛ 

ʅʽʪʨʘʪʠ, 

ʤʛ/ʢʛ 

1,4 ʭ 2,0 15,9 9,1 10,7 17,7 181,5 

1,4 ʭ 1,7 12,7 7,5 7,7 18,7 135,7 

1,4 ʭ 1,4  (ʢ) 13,0 7,7 9,5 16,5 130,0 

1,4 ʭ 1,1 12,9 7,4 12,5 13,6 124,3 

1,4 ʭ 0,8 12,6 7,4 7,5 14,0 123,1 

 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʞʠʚʥʠʭ ʨʝ-

ʯʦʚʠʥ, ʪʦʤʫ ʨʦʩʣʠʥʠ ʥʝ ʩʧʨʦʤʦʞʥʽ ʥʘʢʦʧʠʯʠʪʠ ʚʝʣʠʢʫ ʾʭʥʶ ʢʽʣʴʢʽʩʪʴ [14]. ʅʘʡʤʝʥʰʠʡ ʨʽ-

ʚʝʥʴ  ʥʽʪʨʘʪʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʚʘʨʽʘʥʪʘʭ ʽʟ ʩʭʝʤʦʶ ʩʽʚʙʠ 1,4 ʭ 0,8 ʩʤ (123,1 ʤʛ/ʢʛ). ʅʘ ʫʩʽʭ 

ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʫʤʽʩʪ ʥʽʪʨʘʪʽʚ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ (200 ʤʛ/ʢʛ). 

 

ɺʠʩʥʦʚʢʠ. ɿʘ ʩʭʝʤʠ ʩʽʚʙʠ 1,4 ʭ 0,8 ʩʤ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦ-

ʜʫ çʧʦʯʘʪʢʫ ʜʦʩʪʠʛʘʥʥʷ ʧʣʦʜʽʚè ʥʘ 3 ʜʦʙʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ    1,4 ʭ 1,4 ʤ. ɿʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʥʘ ʦʜʠʥʮʶ ʧʣʦʱʽ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʧʣʦʜʫ. ʄʘʢʩʠ-

ʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʣʦʜʽʚ ʥʘ ʨʦʩʣʠʥʽ ʬʦʨʤʫʚʘʣʘʩʴ ʚ ʢʦʥʪʨʦʣʽ (1,4 ʭ 1,4 ʤ) ʧʦʜʘʣʴʰʝ ʟʘʛʫ-

ʱʝʥʥʷ ʪʘ ʨʦʟʨʽʜʞʝʥʥʷ ʧʨʠʟʚʝʣʦ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʧʣʦʜʽʚ ʛʘʨʙʫʟʘ ʚʝʣʠʢʦʧ-

ʣʽʜʥʦʛʦ. ʉʭʝʤʘ ʩʽʚʙʠ ʚʧʣʠʚʘʣʘ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʩʪʨʫʢʪʫʨʫ ʚʨʦʞʘʶ. ʅʘʡʚʠʱʘ ʟʘʛʘʣʴʥʘ 

ʫʨʦʞʘʡʥʽʩʪʴ 38ʪ/ʛʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʟʘ ʩʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ 1,4 ʭ 1,1 ʤ. ɺʠʩʦʢʠʡ ʚʠʭʽʜ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʣʦʜʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʢʦʥʪʨʦʣʽ (1,4 ʭ 1,4 ʤ), ʥʘʡʥʠʞʯʠʡ ʥʘ ʚʘʨʽʘʥʪʽ 1,4 ʭ 

2,0 ʤ. ɿʙʽʣʴʰʝʥʥʷ ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʚʧʣʠʚʘʣʦ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʤôʷʢʫʰʘ ʛʘʨʙʫʟʘ. ʅʘʡʤʝʥʰʠʡ ʨʽʚʝʥʴ  ʥʽʪʨʘʪʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʚʘʨʽʘʥʪʘʭ ʽʟ ʩʭʝʤʦʶ ʩʽʚʙʠ 

1,4 ʭ 0,8 ʩʤ (123,1 ʤʛ/ʢʛ) ʅʘ ʫʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ ʫʤʽʩʪ ʥʽʪʨʘʪʽʚ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʤʘʢʩʠʤʘ-

ʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ (200 ʤʛ/ʢʛ). 
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