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ʈɽɼɸʂʎʀʆʅʅʓʁ ʉʆɺɽʊ 

 

ʅʠʢʠʪʠʥ ɸ.ɺ. ï ʧʨʝʜʩʝʜʘʪʝʣʴ ʧʦʧʝʯʠʪʝʣʴʩʢʦʛʦ ʩʦ-

ʚʝʪʘ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʘʛʨʦʙʠʟʥʝʩʘ 

ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

ɹʘʙʫʰʢʠʥ ɺ.ɸ. ï ʧʨʝʜʩʝʜʘʪʝʣʴ ʨʝʜʘʢʮʠʦʥʥʦʛʦ ʩʦ-

ʚʝʪʘ, ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʞʫʨʥʘʣʘ, ʨʝʢʪʦʨ ʌɻɹʆʋ ɺʆ ʄʠ-

ʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ. 

ʉʦʣʦʧʦʚ ɺ.ɸ. ï ʟʘʤ. ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʞʫʨʥʘʣʘ, 

ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʌɻɹʆʋ 

ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ. 

ʀʚʘʥʦʚʘ ɽ.ɺ. ï ʟʘʤ. ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʞʫʨʥʘʣʘ, 

ʧʨʦʨʝʢʪʦʨ ʧʦ ʵʢʦʥʦʤʠʢʝ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, 

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

ʊʘʨʦʚʘ ɿ.ʅ. ï ʧʨʦʨʝʢʪʦʨ ʧʦ ʫʯʝʙʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, 

ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

ʉʠʤʙʠʨʩʢʠʭ ɽ.ʉ. ï ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʝʧʨʝʨʳʚʥʦʤʫ 

ʦʙʨʘʟʦʚʘʥʠʶ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʜʦʢʪʦʨ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

ʃʦʙʘʥʦʚ ʂ.ʅ. ï ʥʘʯʘʣʴʥʠʢ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, 

ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

ʂʫʨʠʰʙʘʝʚ ɸ.ʂ. ï ʧʨʝʜʩʝʜʘʪʝʣʴ ʇʨʘʚʣʝʥʠʷ 

ɸʆ çʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘè, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ. 

ʄʘʥʬʨʝʜ ʂʠʨʭʝʨ ï ʧʦʯʸʪʥʳʡ ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ 

ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʵʢʩʧʝʨʪʥʦ-

ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʛʦ ʩʦʚʝʪʘ ʢʣʘʩʪʝʨʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʠʦ-

ʪʝʭʥʦʣʦʛʠʠ CLIB2021, ɼʶʩʩʝʣʴʜʦʨʬ, ɻʝʨʤʘʥʠʷ. 

ʉʘʤʫʩʴ ɺ.ɸ. ï ʜʠʨʝʢʪʦʨ ʈʋʇ çʀʥʩʪʠʪʫʪ ʧʣʦʜʦʚʦʜ-

ʩʪʚʘè, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʈʝʩ-

ʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ. 

ʊʨʫʥʦʚ ʖ.ɺ. ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, 

ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʩ/ʭ ʢʫʣʴʪʫʨ 

ɻʫʜʢʦʚʩʢʠʡ ɺ.ɸ. ï ʟʘʚ. ʦʪʜʝʣʦʤ ʧʦʩʣʝʫʙʦʨʦʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʌɻɹʅʋ çʌʅʎ ʠʤ. ʀ.ɺ. ʄʠʯʫʨʠʥʘè, ʘʢʘʜʝ-

ʤʠʢ ʈɸʅ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

ɿʘʚʨʘʞʥʦʚ ɸ.ʀ. ï ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜʦʢʪʦʨ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

ʇʝʨʬʠʣʦʚʘ ʆ.ɺ. ï ʟʘʚ. ʢʘʬʝʜʨʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦ-

ʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, ʢʘʥʜʠʜʘʪ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ. 

ɻʨʝʢʦʚ ʅ.ʀ. ï ʥʘʯʘʣʴʥʠʢ ʅʀʏ ʌɻɹʆʋ ɺʆ ʄʠʯʫ-

ʨʠʥʩʢʠʡ ɻɸʋ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʕʂʉʇɽʈʊʅʓʁ ʉʆɺɽʊ  
ɸɻʈʆʅʆʄʀʗ 

ɸʣʠʝʚ ʊ.ɻ.-ɻ. ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʘʛʨʦʭʠʤʠʠ, ʧʦʯ-

ʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʵʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ, 

ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ. 

ɹʦʙʨʦʚʠʯ ʃ.ɺ. ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʘʛʨʦʭʠʤʠʠ, 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʵʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ʄʠʯʫʨʠʥʩʢʠʡ 

ɻɸʋ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

ɻʨʠʛʦʨʴʝʚʘ ʃ.ɺ. ï ʟʘʚ. ʢʘʬʝʜʨʦʡ ʩʘʜʦʚʦʜʩʪʚʘ  
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ʊɽʍʅʆʃʆɻʀʗ  
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ȹȷȸȴȯȽȮȨȴȷȸɂ ȷȴȶȸȴȨ ȨȮȳȴȩȶȦȪȦ Ȱ ȧȮȴȸȮȽȫȷȰȮȲ 

ȺȦȰȸȴȶȦȲ ȷȶȫȪɁ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʚʳʝ ʩʦʨʪʘ ʚʠʥʦʛʨʘʜʘ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ. 

  ʈʝʬʝʨʘʪ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠ-

ʤʘʪʘ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʧʨʠʚʝʣʠ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ ʨʷʜʘ ʟʘ-

ʙʦʣʝʚʘʥʠʡ ʫ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʤʠʣʜʴʶ ʠ 

ʦʠʜʠʫʤ. ʉʣʘʙʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʠʣʜʴʶ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʫ ʪʘʢʠʭ ʧʦʧʫʣʷʨʥʳʭ ʚ ʏʝʨʥʦʟʝʤʴʝ ʩʦʨʪʦʚ, ʢʘʢ 

ʂʦʨʠʥʢʘ ʨʫʩʩʢʘʷ, ʂʨʘʩʘ ʉʝʚʝʨʘ, ʊʘʤʙʦʚʩʢʠʡ ʙʝ-

ʣʳʡ ʠ ʜʨ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʩʦʨʪʦʚ, ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ, ʧʨʠʚʦʜʠʪ ʢ ʤʥʦʛʦ-

ʢʨʘʪʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʦʙʨʘʙʦʪʢʘʤ, ʘ ʪʘʢʞʝ ʢ ʟʘʨʘ-

ʞʝʥʠʶ ʜʨʫʛʠʭ ʩʦʪʦʚ ʚʠʥʦʛʨʘʜʘ. ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝ-

ʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ, ʙʦʣʝʝ ʘʜʘʧ-

ʪʠʚʥʳʭ ʢʨʫʧʥʦʧʣʦʜʥʳʭ ʠ ʢʨʫʧʥʦʛʨʦʟʜʝʚʳʭ ʩʦʨʪʦʚ 

ʚ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʥʘ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠ-

ʷʤ ï ʤʠʣʜʴʶ ʠ ʦʠʜʠʫʤʫ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʩʦʨʪʘ: ɸʛʘʪ ʜʦʥʩʢʦʡ, ɸʥʶʪʘ, 

ɸʨʢʘʜʠʷ, ɸʨʩʝʥʪʴʝʚʩʢʠʡ, ɹʘʞʝʥʘ, ɹʝʣʳʡ ʨʘʥʥʠʡ, 

ɹʦʛʘʪʷʥʦʚʩʢʠʡ, ɺʘʥʶʰʘ, ɺʦʩʪʦʨʛ ʦʚʘʣʴʥʳʡ, ɺʦʩ-

ʪʦʨʛ ʢʨʘʩʥʳʡ, ɻʝʣʠʦʩ, ʂʠʰʤʠʰ ʣʫʯʠʩʪʳʡ, ʂʠʰ-

ʤʠʰ ʢʨʘʩʥʳʡ, ʂʦʨʠʥʢʘ ʨʫʩʩʢʘʷ, ʂʦʜʨʷʥʢʘ 218, 

ʂʨʘʩʘ ʉʝʚʝʨʘ, ʂʨʠʩʪʘʣʣ, ʃʘʜʘʥʥʳʡ, ʃʠʙʝʨʪʠ, ʃʦ-

ʨʘ, ʅʠʥʘ, ʅʠʟʠʥʘ, ʄʦʥʘʨʭ, ʄʫʩʢʘʪ ʷʥʪʘʨʥʳʡ, 

ʇʨʝʦʙʨʘʞʝʥʠʝ, ʈʫʩʩʢʠʡ ʷʥʪʘʨʴ, ʈʫʩʚʝʥ, ʈʫʩʣʘʥ, 

ʊʘʤʙʦʚʩʢʠʡ ʙʝʣʳʡ, ʊʫʟʣʫʢʩʢʠʡ ʚʝʣʠʢʘʥ, ʌʘʚʦʨ, 

ʏʘʨʣʠ, ʏʝʨʥʳʝ ʛʣʘʟʘ, ʇʘʤʷʪʴ ɼʦʤʙʢʦʚʩʢʦʡ (ɹʏɿ), 

ʖʙʠʣʝʡ ʅʦʚʦʯʝʩʢʘʩʩʢʘ, ʖʙʠʣʝʡ ʂʦʩʪʠʨʠʢʠʥʘ, 

ʖʙʠʣʝʡ ʇʣʘʪʦʚʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ: ɸʨ-

ʢʘʜʠʷ, ɹʝʣʳʡ ʨʘʥʥʠʡ, ɺʦʩʪʦʨʛ ʦʚʘʣʴʥʳʡ, ʂʦʜʨʷʥ-

ʢʘ 218, ʂʠʰʤʠʰ ʣʫʯʠʩʪʳʡ, ʂʨʠʩʪʘʣʣ, ʃʦʨʘ, ʏʘʨ-

ʣʠ, ʄʦʥʘʨʭ, ʖʙʠʣʝʡ ʇʣʘʪʦʚʘ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʣʦʞʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʩʣʦʞʠʚʰʠʭʩʷ 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʛʨʝʩʩʠʚʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʧʨʝʩʩʠʥʛʘ ʩʦ ʩʪʦʨʦʥʳ ʥʝʜʨʫʞʝ-
ʩʪʚʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʡ ʨʳʥʦʢ ʈʦʩʩʠʠ ʦʱʫʱʘʝʪ ʥʝʢʦʪʦʨʳʡ ʜʝʬʠʮʠʪ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʦʩʪʝ ʮʝʥ, ʩʥʠʞʘʝʪ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʧʨʦʜʦʚʦʣʴ-
ʩʪʚʝʥʥʦʡ ʢʦʨʟʠʥʳ, ʯʪʦ ʚ ʠʪʦʛʝ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʣʠʪʠʢʘ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʩʝʣʴʭʦʟʧʨʦʜʫʢʪʦʚ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʩʫʱʥʦʡ, ʠ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʢ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 
ʚʠʥʦʛʨʘʜʘ, ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 
ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ï ʤʠʣʜʴʶ ʠ ʦʠʜʠʫʤʫ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 
ʩʦʨʪʘ: ɸʛʘʪ ʜʦʥʩʢʦʡ, ɸʥʶʪʘ, ɸʨʢʘʜʠʷ, ɸʨʩʝʥʪʴʝʚʩʢʠʡ, ɹʘʞʝʥʘ, ɹʝʣʳʡ ʨʘʥʥʠʡ, ɹʦʛʘʪʷʥʦʚʩʢʠʡ, 
ɺʘʥʶʰʘ, ɺʦʩʪʦʨʛ ʦʚʘʣʴʥʳʡ, ɺʦʩʪʦʨʛ ʢʨʘʩʥʳʡ, ɻʝʣʠʦʩ, ʂʠʰʤʠʰ ʣʫʯʠʩʪʳʡ, ʂʠʰʤʠʰ ʢʨʘʩʥʳʡ, 
ʂʦʨʠʥʢʘ ʨʫʩʩʢʘʷ, ʂʦʜʨʷʥʢʘ 218, ʂʨʘʩʘ ʉʝʚʝʨʘ, ʂʨʠʩʪʘʣʣ, ʃʘʜʘʥʥʳʡ, ʃʠʙʝʨʪʠ, ʃʦʨʘ, ʅʠʥʘ, ʅʠ-
ʟʠʥʘ, ʄʦʥʘʨʭ, ʄʫʩʢʘʪ ʷʥʪʘʨʥʳʡ, ʇʨʝʦʙʨʘʞʝʥʠʝ, ʈʫʩʩʢʠʡ ʷʥʪʘʨʴ, ʈʫʩʚʝʥ, ʈʫʩʣʘʥ, ʊʘʤʙʦʚʩʢʠʡ 
ʙʝʣʳʡ, ʊʫʟʣʫʢʩʢʠʡ ʚʝʣʠʢʘʥ, ʌʘʚʦʨ, ʏʘʨʣʠ, ʏʝʨʥʳʝ ʛʣʘʟʘ, ʇʘʤʷʪʴ ɼʦʤʙʢʦʚʩʢʦʡ (ɹʏɿ), ʖʙʠʣʝʡ 
ʅʦʚʦʯʝʩʢʘʩʩʢʘ, ʖʙʠʣʝʡ ʂʦʩʪʠʨʠʢʠʥʘ, ʖʙʠʣʝʡ ʇʣʘʪʦʚʘ.  

ʆʧʨʳʩʢʠʚʘʥʠʝ ʚʠʥʦʛʨʘʜʘ ʧʨʦʪʠʚ ʤʠʣʜʴʶ ʧʨʦʚʦʜʠʣʠ ʦʢʩʠʭʦʤʦʤ (1 %) ʧʝʨʝʜ ʮʚʝʪʝʥʠʝʤ, 
ʚʩʢʦʨʝ ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ, ʜʘʣʝʝ ï ʧʨʠ ʥʘʨʘʱʠʚʘʥʠʠ ʤʘʩʩʳ ʧʣʦʜʦʚ ʠ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʩʠʤʧʪʦʤʦʚ 
ʟʘʨʘʞʝʥʠʷ. ʆʧʨʳʩʢʠʚʘʥʠʝ ʧʨʦʪʠʚ ʦʠʜʠʫʤʘ ʧʨʦʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪʦʤ ʊʠʦʚʠʪ-ɼʞʝʪ ʜʦ ʠ ʧʦʩʣʝ 
ʮʚʝʪʝʥʠʷ, 3-ʝ ʠ 4-ʝ ʦʧʨʳʩʢʠʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 12ï15 ʜʥʝʡ [1]. 



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017       7 

 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʢʣʠʤʘʪʝ ɿʝʤʣʠ, ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ ʚ ʪʦʤ ʯʠʩʣʝ 
ʧʨʦʠʟʦʰʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʝʨʝʤʝʥʳ. ʈʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʥʘʨʫʰʝʥʠʝ ʵʢʦʣʦʛʠʠ ʧʨʠʚʝʣʠ 
ʢ ʨʦʩʪʫ ʛʨʠʙʢʦʚʳʭ, ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ ʚʠʨʫʩʥʳʭ ʧʘʪʦʛʝʥʦʚ. 

ʅʘʨʷʜʫ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠ ʧʦʚʳʰʝʥʠʝʤ ʠʩʧʘʨʷʶ-
ʱʝʛʦ ʬʦʥʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʠʩʩʫʰʝʥʠʶ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ, ʥʘʙʣʶʜʘʶʪʩʷ ʠ ʨʝʟʢʠʝ ʧʦ-
ʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʩʣʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʦʪʪʝʧʝʣʝʡ ʠ ʜʣʠʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʩ ʪʝʤʧʝʨʘʪʫ-
ʨʦʡ ʚʦʟʜʫʭʘ, ʙʣʠʟʢʦʡ ʢ ï35éï40 Áʉ [2]. 

ʕʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʠʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʚʠʥʦʛʨʘʜʝ. ʇʨʠ 
ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʰʘʪʳʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʢ ʢʦʣʝʙʘʥʠʷʤ ʤʝʪʝʦʫʩʣʦʚʠʡ, ʢ 
ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ. ʊʘʢ, ɺ.ɸ. ʌʝʜʯʝʥʢʦ [3] ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʇʦʜʤʦʩʢʦʚʴʝ ʤʠʣʜʴʶ ʠ ʦʠʜʠʫ-
ʤʦʤ ʥʘ 4ï5 ʙʘʣʣʦʚ ʧʦʚʨʝʞʜʘʶʪʩʷ ʩʦʨʪʘ ʂʦʩʤʦʥʘʚʪ, ʂʦʨʠʥʢʘ ʨʫʩʩʢʘʷ, ʌʠʦʣʝʪʦʚʳʡ ʨʘʥʥʠʡ, ʄʠ-
ʯʫʨʠʥʩʢʠʡ ʨʘʥʥʠʡ ʠ ʜʨ.   

ɺʠʥʦʛʨʘʜʥʠʢʠ ʧʦʨʘʞʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʛʨʠʙʥʦʛʦ, ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʠ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʤʠʣʜʴʶ, ʦʠʜʠʫʤ, 
ʙʝʣʘʷ ʛʥʠʣʴ, ʩʝʨʘʷ ʛʥʠʣʴ, ʨʘʢ, ʭʣʦʨʦʟ ʠ ʜʨ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʦʨʪʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʠ 
ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʚʠʥʦʛʨʘʜʥʳʤ ʢʣʝʱʦʤ ʟʫʜʝʥʝʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʥʘʣʠʟʠʨʫʷ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ, 
ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʜʚʘ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʝʨʠʦʜʘ ʜʣʷ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝ-
ʥʠʷ ʚʠʥʦʛʨʘʜʘ. ʕʪʦ 2011 ʠ 2016 ʛʛ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʠʣʜʴʶ 
ʩʣʦʞʠʣʠʩʴ ʚ 2011 ʛ. ʠ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʤʠʣʜʴʶ ʠ ʦʠ-
ʜʠʫʤʦʤ ʚ 2011 ʛ. ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜ ʩ 1 ʠʶʣʷ ʠ ʜʦ ʢʦʥʮʘ ʘʚʛʫʩʪʘ.  

ʊʘʢ, ʩ ʥʘʯʘʣʘ ʠʶʣʷ ʠ ʜʦ ʢʦʥʮʘ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʠʶʣʷ ʥʘʙʣʶʜʘʣʦʩʴ ʝʞʝʜʥʝʚʥʦʝ ʚʳʧʘʜʝʥʠʝ 
ʦʩʘʜʢʦʚ, ʧʨʠʯʝʤ 3 ʠ 4 ʠʶʣʷ ʚʳʧʘʣʦ 98 ʤʤ ʦʩʘʜʢʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 21ï23 Áʉ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ 
ʪʝʯʝʥʠʝ 8 ʜʥʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 24ï25 Áʉ ʦʩʘʜʢʦʚ ʥʝ ʚʳʧʘʜʘʣʦ, ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʙʳʣʘ ʥʘ 
ʫʨʦʚʥʝ 63ï72 %, ʟʘʪʝʤ ʦʪʤʝʯʘʣʠʩʴ ʨʝʛʫʣʷʨʥʳʝ ʦʩʘʜʢʠ, ʥʦ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʢʦʪʦʨʳʝ 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 33ï35 Áʉ ʧʦʜʜʝʨʞʠʚʘʣʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʥʘ ʫʨʦʚʥʝ 52ï78 %.  

ʉʣʝʜʫʶʱʘʷ ʚʦʣʥʘ ʦʩʘʜʢʦʚ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ, ʢʦʛʜʘ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʝʞʝ-
ʜʥʝʚʥʦ (ʩ 1 ʧʦ 5 ʘʚʛʫʩʪʘ) ʚʳʧʘʣʦ ʚʥʦʚʴ 105 ʤʤ ʦʩʘʜʢʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 24ï27 Áʉ. ɺ 
ʵʪʦʪ ʧʝʨʠʦʜ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ 90ï94 %.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 
ʚʠʥʦʛʨʘʜʥʠʢʘ ʧʨʦʪʠʚ ʤʠʣʜʴʶ ʠ ʦʠʜʠʫʤʘ ʥʝ ʙʳʣʦ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʟʜʘʥʠʶ ʚʝʩʴʤʘ ʙʣʘʛʦ-
ʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ. ʇʦʚʨʝʞʜʝʥʠʷ ʤʠʣʜʴʶ ʠ ʦʠʜʠʫʤʦʤ ʚ ʵʪʦʪ ʛʦʜ ʦʪʤʝ-
ʯʝʥʳ ʫ ʚʩʝʭ ʩʦʨʪʦʚ, ʦʜʥʘʢʦ ʠʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʦʨʪʦʚʳʝ ʨʘʟʣʠʯʠʷ. ʅʘʠʙʦʣʴʰʠʝ ʧʦʚʨʝʞʜʝ-
ʥʠʷ (4,5ï5,0 ʙʘʣʣʘ) ʤʠʣʜʴʶ ʦʪʤʝʯʝʥʳ ʫ ʩʦʨʪʦʚ ʂʦʨʠʥʢʘ ʨʫʩʩʢʘʷ, ʊʘʤʙʦʚʩʢʠʡ ʙʝʣʳʡ ʠ ʂʨʘʩʘ 
ʉʝʚʝʨʘ. ʇʨʠ ʵʪʦʤ ʫ ʩʦʨʪʦʚ ʊʘʤʙʦʚʩʢʠʡ ʙʝʣʳʡ ʠ ʂʦʨʠʥʢʘ ʨʫʩʩʢʘʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʳʣʠ 
ʧʦʚʨʝʞʜʝʥʳ ʠ ʧʣʦʜʳ (3,5ï4,0 ʙʘʣʣʘ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʩʦʨʪʘ ʂʨʘʩʘ ʉʝʚʝʨʘ ʧʦʚʨʝʞʜʝʥʠʡ ʧʣʦʜʦʚ 
ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ (1,8 ʙʘʣʣʘ). ʂ ʩʦʨʪʘʤ ʩ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʤʠʣʜʴʶ ʥʘ 3,0ï3,5 ʙʘʣʣʘ ʩʣʝ-
ʜʫʝʪ ʦʪʥʝʩʪʠ ɸʛʘʪ ʜʦʥʩʢʦʡ, ɸʥʶʪʘ, ʈʫʩʚʝʥ, ʇʘʤʷʪʴ ɼʦʤʙʢʦʚʩʢʦʡ (ɹʏɿ). ʇʦʨʘʞʝʥʠʷ ʥʘ 2,0ï2,5 
ʙʘʣʣʘ ʚ 2011 ʛ. ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʦʨʪʦʚ ɹʝʣʳʡ ʨʘʥʥʠʡ, ɺʦʩʪʦʨʛ ʦʚʘʣʴʥʳʡ, ɺʦʩʪʦʨʛ ʢʨʘʩʥʳʡ, ʂʦ-
ʜʨʷʥʢʘ 218, ʅʠʥʘ, ʅʠʟʠʥʘ, ʄʫʩʢʘʪ ʷʥʪʘʨʥʳʡ, ʈʫʩʩʢʠʡ ʷʥʪʘʨʴ, ʌʘʚʦʨ. ʇʨʠ ʵʪʦʤ ʧʦʚʨʝʞʜʝʥʠʷ 
ʷʛʦʜ ʥʘ 1,0ï1,5 ʙʘʣʣʘ ʦʪʤʝʯʝʥʦ ʣʠʰʴ ʫ ʩʦʨʪʦʚ ɹʝʣʳʡ ʨʘʥʥʠʡ, ʈʫʩʚʝʥ ʠ ʇʘʤʷʪʴ ɼʦʤʙʢʦʚʩʢʦʡ 
(ɹʏɿ). 

ɽʩʣʠ ʚ 2010 ʛ. ʧʦʚʨʝʞʜʝʥʠʷ ʷʛʦʜ ʚʠʥʦʛʨʘʜʘ ʦʠʜʠʫʤʦʤ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ, ʪʦ ʚ 2011 ʛ. 
ʧʦʚʨʝʞʜʝʥʠʷ ʚ 1,5ï2,0 ʙʘʣʣʘ ʙʳʣʠ ʫ ʩʦʨʪʦʚ ʂʦʨʠʥʢʘ ʨʫʩʩʢʘʷ ʠ ʂʨʘʩʘ ʉʝʚʝʨʘ. 

ɿʘʨʘʞʝʥʥʦʩʪʴ ʣʠʩʪʴʝʚ ʦʠʜʠʫʤʦʤ ʚ 2011 ʛ. ʦʪʤʝʯʝʥʘ ʫ ʚʩʝʭ ʩʦʨʪʦʚ, ʢʨʦʤʝ ʩʦʨʪʘ ʃʦʨʘ. 
ɹʦʣʴʰʘʷ ʟʘʨʘʞʝʥʥʦʩʪʴ (2,0ï2,8 ʙʘʣʣʘ) ʦʙʥʘʨʫʞʝʥʘ ʫ ʩʦʨʪʦʚ ʂʨʘʩʘ ʉʝʚʝʨʘ, ʂʦʨʠʥʢʘ ʨʫʩʩʢʘʷ, 
ʅʠʟʠʥʘ, ʈʫʩʩʢʠʡ ʷʥʪʘʨʴ. ʋ ʦʩʪʘʣʥɹʳʭ ʩʦʨʪʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 1,0ï1,5 ʙʘʣʣʘ. 

ʋʩʣʦʚʠʷ ʣʝʪʘ 2016 ʛ., ʢʦʛʜʘ ʥʘʨʷʜʫ ʩ ʯʘʩʪʳʤʠ ʣʠʚʥʝʚʳʤʠ ʜʦʞʜʷʤʠ ʦʪʤʝʯʘʣʘʩʴ ʩʘʤʘʷ 
ʚʳʩʦʢʘʷ ʟʘ ʚʝʩʴ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚ ʈʦʩʩʠʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʩʧʦʩʦʙʩʪʚʦ-
ʚʘʣʠ ʙʫʨʥʦʤʫ ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʝʡ.  

ɺʝʩʥʦʡ 2016 ʛ. ʦʩʪʘʚʣʝʥʥʘʷ ʣʦʟʘ ʜʦ ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ ʙʳʣʘ ʦʙʨʘʙʦʪʘʥʘ ʞʝʣʝʟʥʳʤ ʢʫ-
ʧʦʨʦʩʦʤ, ʚ ʧʝʨʠʦʜ ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ, ʧʝʨʝʜ ʮʚʝʪʝʥʠʝʤ ʠ ʩʨʘʟʫ ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ ʦʙʨʘʙʦʪʢʫ ʧʨʦ-
ʚʦʜʠʣʠ ʨʘʩʪʚʦʨʦʤ ʍʦʤ. ɺ ʠʥʁʝïʠʶʣʝ ʧʨʦʚʦʜʠʣʠ ʦʙʨʘʙʦʪʢʫ ʧʨʝʧʘʨʘʪʘʤʠ ʊʠʦʚʠʪ-ɼʞʝʪ, ʉʪʨʦʙʠ 
ʠ ʍʦʤ. ʅʘʠʙʦʣʴʰʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʣʜʴʶ ʠ ʦʩʦʙʝʥʥʦ ʦʠʜʠʫʤʦʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ ʩʦʨʪʦʚ 
ʂʦʨʠʥʢʘ ʨʫʩʩʢʘʷ, ʆʣʴʛʘ, ɸʥʶʪʘ, ɹʝʣʳʡ ʨʘʥʥʠʡ, ʇʘʤʷʪʴ ɼʦʤʙʢʦʚʩʢʦʡ (ɹʏɿ), ʊʘʤʙʦʚʩʢʠʡ ʙʝ-
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ʣʳʡ, ʄʫʩʢʘʪ ʷʥʪʘʨʥʳʡ (4,0ï4,5 ʙʘʣʣʘ). ʂʨʦʤʝ ʪʦʛʦ, ʫ ʩʦʨʪʘ ʇʘʤʷʪʴ ɼʦʤʙʢʦʚʩʢʦʡ (ɹʏɿ) ʦʪʤʝʯʝ-
ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʢʣʝʱʦʤ ʟʫʜʝʥʝʤ. 

ʅʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ ʂʨʠʩʪʘʣʣ, ʂʠʤhʠʰ ʣʫʯʠʩʪʳʡ, 
ʃʦʨʘ, ʄʦʥʘʨʭ, ʂʦʜʨʷʥʢʘ 218, ʏʝʨʥʳʝ ʛʣʘʟʘ, ʖʙʠʣʝʡ ʇʣʘʪʦʚʘ, ʏʘʨʣʠ. ʀ ʧʣʦʜʳ, ʠ ʣʠʩʪʴʷ ʫ ʥʠʭ 
ʧʨʠʟʥʘʢʦʚ ʟʘʨʘʞʝʥʠʷ ʥʝ ʠʤʝʣʠ. ʋ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʨʪʦʚ ï ɸʨʢʘʜʠʷ ʠ 
ʈʫʩʚʝʥ ï ʟʘʨʘʞʝʥʥʦʩʪʴ ʦʠʜʠʫʤʦʤ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 1 ʙʘʣʣʘ, ʦʜʥʘʢʦ ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ 
ʝʜʠʥʠʯʥʳʭ ʧʣʦʜʦʚ ʚ ʛʨʦʟʜʷʭ ʧʦʩʣʝ ʣʠʚʥʝʚʦʛʦ ʜʦʞʜʷ ʚ ʩʝʨʝʜʠʥʝ ʘʚʛʫʩʪʘ ʧʦʩʣʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-
ʛʦ ʧʝʨʠʦʜʘ ʩ ʦʯʝʥʴ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. 

ʆʩʪʘʣʴʥʳʝ ʩʦʨʪʘ ʠʤʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʴ ʧʣʦʜʦʚ ʦʠʜʠʫʤʦʤ ʦʪ 1,5 ʜʦ 3 ʙʘʣʣʦʚ. ɿʘʨʘʞʝʥ-
ʥʦʩʪʴ ʤʠʣʜʴʶ ʫ ʵʪʠʭ ʩʦʨʪʦʚ ʦʪʤʝʯʘʣʘʩʴ ʚ ʠʶʥʝïʠʶʣʝ (ʦʪ 1 ʜʦ 3 ʙʘʣʣʦʚ), ʦʜʥʘʢʦ ʚ ʘʚʛʫʩʪʝ ʧʨʝʩ-
ʩʠʥʛ ʵʪʠʤ ʧʘʪʦʛʝʥʥʦʤ ʩʥʠʟʠʣʩʷ (ʦʪ 0,5 ʜʦ 1 ʙʘʣʣʘ). 

ɺʳʚʦʜʳ. ʇʦ ʨʷʜʫ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʢ ʤʠʣʜʴʶ ʠ ʦʠʜʠʫʤʫ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʩʦʨʪʘ ɸʨʢʘʜʠʷ, ɹʝʣʳʡ ʨʘʥʥʠʡ, ɺʦʩʪʦʨʛ ʦʚʘʣʴʥʳʡ, ʂʦ-
ʜʨʷʥʢʘ 218, ʂʠʰʤʠʰ ʣʫʯʠʩʪʳʡ, ʂʨʠʩʪʘʣʣ, ʃʦʨʘ, ʏʘʨʣʠ, ʄʦʥʘʨʭ, ʖʙʠʣʝʡ ʇʣʘʪʦʚʘ. ʂʫʣʴʪʠʚʠ-
ʨʦʚʘʥʠʝ ʵʪʠʭ ʩʦʨʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ ʠ ʚʨʝʤʝʥʠ, ʥʦ ʠ ʩʦʭʨʘʥʷʝʪ ʚ ʟʥʘ-
ʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʩʘʜʦʚʳʭ ʘʛʨʦʮʝʥʦʟʘʭ. ʊʘ-
ʢʠʝ ʩʦʨʪʘ, ʢʘʢ ɺʘʥʶʰʘ, ɻʝʣʠʦʩ, ɹʦʛʘʪʷʥʦʚʩʢʠʡ, ɸʨʩʝʥʪʴʝʩʢʠʡ, ʃʘʜʘʥʥʳʡ, ʖʙʠʣʝʡ ʅʦʚʦʯʝʩʢʘʩ-
ʩʢʘ, ʖʙʠʣʝʡ ʂʦʩʪʨʠʢʠʥʘ, ʇʨʝʦʙʨʘʞʝʥʠʝ ʚ ʩʚʷʟʠ ʩ ʮʝʥʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ (ʭʦ-
ʨʦʰʠʡ ʚʢʫʩ, ʢʨʫʧʥʳʝ ʛʨʦʟʜʠ ʠ ʷʛʦʜʳ, ʢʨʘʩʠʚʘʷ ʦʢʨʘʩʢʘ ʧʣʦʜʦʚ), ʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ.  
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  Key words: new grape varieties, disease 

resistance. 

  Abstract. Recent significant climate 

changes have resulted in diseases of a large 

number of grape varieties in the central part of 

Russia. The most severe of them are mildew and 

oidium. Low resistance to mildew is observed in 

such popular varieties in Black Earth Region as 

Korinka Russkaya, Krasa Severa, Tambovsky 

Bely (Tambov White) etc. This significantly re-

duces the productivity of varieties, quality of 

products, leads to multiple chemical treatments, 

and infesting other grapes varieties. Due to the 

climate change and availability of new, more 

adaptive large-fruited and large-bunched varie-

ties in Tambov region, the purpose of our re-

search was to study resistance of grape varieties 

to common diseases such as mildew and oidium. 

The subjects of research were the following 

varieties: Agate donskoy, Anyuta, Arkadia, 

Arsent'yevskiy, Bajena, Early White (Bely 

ranniy), Bogatyanovsky, Vanyusha, Oval De-

light (Vostorg ovalny), Red Delight (Vostorg 

krasny), Gelios, Radiant Sultana, Red Sultana, 

Korinka Russkaya, Kodryanka 218, Krasa 

Severa, Crystal, Ladanny, Liberty, Lora, Nina, 

Nizina, Monarch, Amber Muscat, Preobra-

jenye, Russian Amber, Rusven, Ruslan, Tam-
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bov White (Tambovsky Bely), Tuzlukski Giant 

(Tuzlukski Velikan), Favor, Charlie, Black 

Eyes, Dombkowskaya Memory (seedless black 

winter-hardy), Anniversary of Novocherkassk, 

Anniversary of Kostirikina, Anniversary of 

Platov. According to the research results, the 

following promising varieties were revealed: 

Arkadia, Early White, Oval Delight, Kodry-

anka 218, Radiant Sultana, Crystal, Lora, 

Charlie, Monarch, Anniversary of Platov.  
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ȷ.Ȩ. ȷɔɑɔɈɢɋɈ, ȴ.Ȧ. ȦɞəɖɐɔɈɆ 
 
ȨȱȮɅȳȮȫ ȷȻȫȲ ȵȴȷȫȨȦ ȷȦȻȦȶȳȴȯ ȷȨȫȰȱɁ  
ȳȦ ȨȫȱȮȽȮȳȹ ȽȮȷȸȴȯ ȵȶȴȪȹȰȸȮȨȳȴȷȸȮ ȺȴȸȴȷȮȳȸȫȭȦ  
Ȩ ȹȷȱȴȨȮɅȻ ȸȦȲȧȴȨȷȰȴȯ ȴȧȱȦȷȸȮ 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʩʭʝʤʳ 

ʧʦʩʝʚʘ, ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʯʠʩʪʘʷ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ, ʫʨʦʞʘʡʥʦʩʪʴ. 

ʈʝʬʝʨʘʪ. ʉʭʝʤʘ ʧʦʩʝʚʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʶʙʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʪʘʢ ʢʘʢ ʦʪ ʥʝʝ ʟʘʚʠʩʷʪ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʤʘʪʝʨʠʘʣʴʥʦ-

ʜʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ, ʥʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ, ʧʣʦʱʘʜʴ 

ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʰʠʥ. ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

ʦʢʘʟʳʚʘʝʪ ʠ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʡ ʨʘʜʠʘʮʠʠ ï ʦʜʥʘ ʠʟ 

ʨʝʰʘʶʱʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ 

ʫʨʦʞʘʝʚ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ 

ʧʦʩʝʚʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʚʝʢʣʦʚʠʯʥʳʭ ʨʘʩʪʝʥʠʡ 

ʙʳʣ ʟʘʣʦʞʝʥ ʧʦʣʝʚʦʡ ʦʧʳʪ, ʚ ʢʦʪʦʨʦʤ ʠʟʫʯʘʣʠ 3 

ʩʭʝʤʳ ʧʦʩʝʚʘ: ʰʠʨʦʢʦʨʷʜʥʘʷ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷ-

ʜʠʡ 45 ʩʤ (ʢʦʥʪʨʦʣʴ), ʰʠʨʦʢʦʨʷʜʥʘʷ ʩ ʰʠʨʠʥʦʡ 

ʤʝʞʜʫʨʷʜʠʡ 56 ʩʤ, ʜʚʫʭʩʪʨʦʯʥʘʷ ʣʝʥʪʦʯʥʘʷ (15 + 

45) ʩʤ. ɼʣʷ ʧʦʩʝʚʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ 

ʛʠʙʨʠʜʳ ʍʄ-820 (ʬʠʨʤʘ çʉʠʥʛʝʥʪʘè) ʠ ʈʄʉ-120 

(ʈʦʩʩʠʷ). ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʦʧʨʦʩʘ ʚʣʠʷʥʠʷ ʥʦʨʤ ʚʳ-

ʩʝʚʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʫʩʪʦʪʳ ʧʦʩʝʚʘ ʩ 5,0 ʜʦ 7,0 ʚʩʭʦʞʠʭ 

ʩʝʤʷʥ ʥʘ ʧʦʛʦʥʥʳʡ ʤʝʪʨ ʯʠʩʪʳʡ ʧʨʦʜʫʢʪʠʚʥʳʡ 

ʬʦʪʦʩʠʥʪʝʟ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. 

ɿʘʪʝʤ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ ʜʦ ʤʦʤʝʥʪʘ 

ʫʙʦʨʢʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʦʝ ʷʚʣʝʥʠʝ ï ʩʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʩ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʩʚʦʠʭ ʥʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥʘ ʯʠʩʪʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʜʦʩʪʠʛʘʣʘ ʫ ʣʝʥʪʦʯ-

ʥʦʡ ʜʚʫʭʩʪʨʦʯʥʦʡ ʩʭʝʤʳ ʧʦʩʝʚʘ, ʛʜʝ ʩʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʚʝʣʠʯʠʥʳ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘ 

ʚʝʛʝʪʘʮʠʶ ʩʦʩʪʘʚʠʣ ʫ ʛʠʙʨʠʜʘ ʍʄ-1820 ï 6,0 ʛ/ʤ2, 

ʛʠʙʨʠʜʘ ʈʄʉ-120 ï 4,5 ʛ/ʤ2. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘ-

ʥʦʚʣʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʰʠʨʦʢʦʨʷʜʥʳʝ ʩʭʝʤʳ ʧʦʢʘʟʘʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʯʠʩʪʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ ʫ 

ʛʠʙʨʠʜʦʚ ʍʄ-1820 ʠ ʈʄʉ-120 5,8 ʛ/ʤ2 ʠ 4,3 ʛ/ʤ2 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ ʤʦʤʝʥʪʫ ʫʙʦʨʢʠ ʚ ʧʝʨʠʦʜ ʩ 

ʧʦʥʠʞʝʥʥʦʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʡ ʨʘʜʠʘ-

ʮʠʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʩʥʠʞʘʝʪʩʷ 

ʚ ʩʚʷʟʠ ʩ ʦʪʤʠʨʘʥʠʝʤ ʥʠʞʥʠʭ ʣʠʩʪʴʝʚ.  

 

ɺʚʝʜʝʥʠʝ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʞʘʡʥʦʩʪʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʥʠʟʢʠʭ ʩʨʝʜʠ ʩʪʨʘʥ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʙʦʣʴʰʦʝ ʧʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʚʝʢʣʦʚʠʯʥʳʭ ʧʦʩʝʚʦʚ. ʉʭʝʤʘ ʧʦʩʝʚʘ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʶʙʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʪʘʢ ʢʘʢ ʦʪ 

ʥʝʝ ʟʘʚʠʩʷʪ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʤʘʪʝʨʠʘʣʴʥʦ-ʜʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ, ʥʦʨʤʘ ʚʳʩʝʚʘ 
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ʩʝʤʷʥ, ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʰʠʥ. 

ʇʦʵʪʦʤʫ ʧʦʠʩʢ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʭʝʤ ʧʦʩʝʚʘ ʨʘʩʪʝʥʠʡ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʚʝʢʣʦʩʘʭʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʪʴ ʥʘʩʘʞʜʝʥʠʷ ʩ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʧʣʦʱʘʜʠ ʧʦʣʷ ʪʘʢ, ʯʪʦʙʳ ʦʥʘ 

ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʩʚʘʠʚʘʣʘ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʨʦʮʝʩʩʘ ʬʦʪʦʩʠʥʪʝʟʘ 

[1]. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʧʦʣʝ. ɿʘ ʛʦʜʳ ʚʦʟ-

ʜʝʣʳʚʘʥʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʩʭʝʤʳ ʧʦʩʝʚʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʤʝʥʷʣʠʩʴ ʚ ʧʦʠʩʢʘʭ ʦʧʪʠʤʘʣʴʥʦʡ. ɺ 

ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʙʳʣʠ ʢʘʢ ʜʦʩʪʦʠʥʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ [2]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʦʩʴ ʤʥʝ-

ʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʭʝʤ ʧʦʩʝʚʘ ʩ ʙʦʣʝʝ ʫʟʢʠʤʠ ʤʝʞʜʫʨʷʜʴʷʤʠ, ʥʦ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʝʨʝʩʪʨʦʡʢʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʤʘʰʠʥ ʪʘʢʠʝ ʩʭʝʤʳ ʥʝ ʥʘʰʣʠ ʩʚʦʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʘʥʘʣʠʟ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʧʦʩʝʚʘ 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʚʝʢʣʦʚʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘʤʠ ʙʳʣ ʟʘʣʦʞʝʥ ʧʦʣʝʚʦʡ ʦʧʳʪ, ʚ ʢʦʪʦʨʦʤ ʠʟʫʯʘ-

ʣʠʩʴ 3 ʩʭʝʤʳ: ʰʠʨʦʢʦʨʷʜʥʘʷ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 45 ʩʤ (ʢʦʥʪʨʦʣʴ), ʰʠʨʦʢʦʨʷʜʥʘʷ ʩ ʰʠʨʠ-

ʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 56 ʩʤ, ʜʚʫʭʩʪʨʦʯʥʘʷ ʣʝʥʪʦʯʥʘʷ (15 + 45) ʩʤ. 

ɼʣʷ ʧʦʩʝʚʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʛʠʙʨʠʜʳ ʍʄ-1820 (ʬʠʨʤʘ çʉʠʥʛʝʥʪʘè) ʠ ʈʄʉ ï 120 (ʈʦʩ-

ʩʠʷ). ʅʦʨʤʳ ʚʳʩʝʚʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ï 5; 6 ʠ 7 ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʧʦ-

ʛʦʥʥʳʡ ʤʝʪʨ. ʆʧʳʪ ʟʘʣʦʞʝʥ ʤʝʪʦʜʦʤ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʧʦʚʪʦʨʝʥʠʡ ʚ ʯʝʪʳʨʝʭʢʨʘʪʥʦʡ ʧʦ-

ʚʪʦʨʥʦʩʪʠ, ʧʣʦʱʘʜʴ ʧʦʩʝʚʥʦʡ ʜʝʣʷʥʢʠ 108 ʤ2, ʫʯʝʪʥʦʡ ï 54 ʤ2. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ï ʯʝʨ-

ʥʦʟʝʤ ʚʳʱʝʣʦʯʝʥʥʳʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ. ʋʯʝʪʳ, ʘʥʘʣʠʟʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʚʳʧʦʣʥʷʣʠ ʧʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʤ ʤʝʪʦʜʠʢʘʤ ʠ ɻʆʉʊʘʤ, ʧʨʠʥʷʪʳʤ ʚ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʬʠʣʷ ʈʦʩʩʠʠ. 

ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʩʬʦʨʤʠ-

ʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʛʫʩʪʦʪʫ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʠʭ ʨʘʟʤʝɦ ʝʥʠʠ ʩʥʠʞʘʶʪʩʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʩʘʭʘʨʠʩʪʦʩʪʴ ʢʦʨʥʝʧʣʦʜʦʚ [1, 3, 4].  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ 

ʬʘʢʪʦʨʦʚ ʙʳʣʘ ʨʘʟʣʠʯʥʦʡ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 77,9ï80,3 % ʫ ʛʠʙʨʠʜʘ ʈʄʉ-120 ʠ 80,5ï81,9 % ʫ ʛʠʙʨʠʜʘ ʍʄ-

1820. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʦʧʳʪʘ ʧʦ ʜʘʥʥʦʤʫ ʧʦ-

ʢʘʟʘʪʝʣʶ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʆʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʭʨʘʥʥʦʩʪʠ ʩʚʝʢʣʦʚʠʯʥʳʭ 

ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ ʚ ʧʨʝʜʝʣʘʭ 0,3ï1,4 % ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʣʝʥʪʦʯʥʦʡ ʩʭʝʤʦʡ ʧʦʩʝʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʰʠʨʦʢʦʨʷʜʥʳʤʠ. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʦʢʘʟʳʚʘʝʪ ʠ 

ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ (ʏʇʌ). ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʡ ʨʘʜʠʘʮʠʠ (ʌɸʈ) ï ʦʜʥʘ ʠʟ ʨʝʰʘʶʱʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ. 

ʄʝʞʜʫ ʏʇʌ ʠ ʌɸʈ ʩʫʱʝʩʪʚʫʝʪ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʇʨʠ ʜʥʝʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 20ï

30 Áʉ ʠ ʥʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 14ï17 Áʉ ʦʙʨʘʟʫʶʪʩʷ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʩʘʭʘʨʘ. ʇʘʜʝʥʠʝ 

ʜʥʝʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 1Áʉ ʩʥʠʞʘʝʪ ʬʦʪʦʩʠʥʪʝʟ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʘʭʘʨʘ ʥʘ 10 % [5]. 

ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʚʩʝʤʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ 

ʤʝʨʦʧʨʠʷʪʠʷʤʠ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ ʘʩʩʠʤʠʣʠʨʫʶʱʝʡ 

ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʝʥʠʡ [6]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʏʇʌ ʚ ʥʘʰʝʤ ʦʧʳʪʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʚʩʝʭ ʛʠʙʨʠʜʦʚ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʠ ʦʥʘ ʤʝʥʷʣʘʩʴ ʧʦ ʛʦʜʘʤ ʠ ʬʘʟʘʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. ʊʘʢ, ʚ ʤʝʞʬʘʟʥʳʡ ʧʝʨʠʦʜ ʜʚʝ ʧʘʨʳ 

ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ ï 4 ʧʘʨʳ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ ʚʝʣʠʯʠʥʘ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫ ʠʟʫʯʘʝʤʳʭ 

ʛʠʙʨʠʜʦʚ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ ʧʝʨʠʦʜ 4 ʧʘʨʳ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ ï ʩʤʳʢʘʥʠʝ ʣʠʩʪʴʝʚ ʚ 

ʤʝʞʜʫʨʷʜʴʷʭ, ʛʜʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʣ ʩʚʦʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ: ʫ ʛʠʙʨʠʜʘ ʍʄ-

1820 ï 7,1 ʛ/ʤ2 ʚ ʩʫʪʢʠ, ʈʄʉ-120 ï 5,5 ʛ/ʤ2 ʚ ʩʫʪʢʠ.  

ɺ ʬʘʟʫ ʩʤʳʢʘʥʠ ̫ʣʠʩʪʴʝʚ ʚ ʤʝʞʜʫʨʷʜʴʷʭ ʧʦʣʥʘʷ ʩʧʝʣʦʩʪʴ ï ʚʝʣʠʯʠʥʘ ʏʇʌ ï ʩʥʠʟʠʣʘʩʴ. 

ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʣʷʣʠ ʚ ʩʨʝʜʥʝʤ 5,6 ʛ/ʤ2 ʫ ʛʠʙʨʠʜʘ ʍʄ-1820 ʠ 3,8 ʛ/ʤ2 ʫ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʛʠʙʨʠʜʘ ʈʄʉ-120. 



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017       11 

 

 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʚʦʠʭ ʥʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥʘ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʬʦʪʦʩʠʥʪʝʟʘ ʜʦʩʪʠʛʘʣʘ ʫ ʣʝʥʪʦʯʥʦʡ ʜʚʫʭʩʪʨʦʯʥʦʡ ʩʭʝʤʳ ʧʦʩʝʚʘ, ʛʜʝ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʚʝʣʠʯʠʥʳ ʏʇʌ ʟʘ ʚʝʛʝʪʘʮʠʶ ʩʦʩʪʘʚʠʣ ʫ ʛʠʙʨʠʜʘ ʍʄ-1820 6,0 ʛ/ʤ2, ʛʠʙʨʠʜʘ ʈʄʉ-120 ï 4,5 ʛ/ʤ2. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʰʠʨʦʢʦʨʷʜʥʳʝ ʩʭʝʤʳ ʧʦʩʝʚʘ ʧʦʢʘʟʘʣʠ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʏʇʌ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ ʫ ʛʠʙʨʠʜʦʚ ʍʄ-1820 ʠ ʈʄʉ-

120 5,8 ʠ 4,3 ʛ/ʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʩʭʦʜʦʤ ʘʩʩʠʤʠʣʷʥʪʦʚ ʥʘ ʨʦʩʪ 

ʢʦʨʥʝʧʣʦʜʘ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʤʦʣʦʜʳʭ ʣʠʩʪʴʷʭ. ʂ 

ʤʦʤʝʥʪʫ ʫʙʦʨʢʠ ʚ ʧʝʨʠʦʜ ʩ ʧʦʥʠʞʝʥʥʦʡ ʌɸʈ ʏʇʌ ʩʥʠʞʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʦʪʤʠʨʘʥʠʝʤ ʥʠʞʥʠʭ 

ʣʠʩʪʴʝʚ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʦʧʨʦʩʘ ʚʣʠʷʥʠʷ ʥʦʨʤ ʚʳʩʝʚʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʫʩʪʦʪʳ ʧʦʩʝʚʘ ʩ 5,0 ʜʦ 7,0 ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʧʦʛʦʥʥʳʡ ʤʝʪʨ ʏʇʌ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. ɿʘʪʝʤ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ ʜʦ ʤʦʤʝʥʪʘ 

ʫʙʦʨʢʠ, ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʦʝ ʷʚʣʝʥʠʝ ï ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ. ʆʙʫʩʣʦʚʣʝʥʦ ʵʪʦ ʪʝʤ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʫʩʪʦʪʳ ʩʪʦʥ̫ʠʷ 

ʨʘʩʪʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʏʇʌ. ʌʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʜʘʥʥʫʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʩʚʝʪ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʚʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʦʩʚʝʱʝʥʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ.  

ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʢʦʥʝʯʥʳʤ ʠ ʥʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʠʟʫʯʘʝʤʦʛʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 

ʠʤʝʣʘ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʛʠʙʨʠʜʘʤ.  

ʊʘʢ, ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʨʥʝʧʣʦʜʦʚ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʫ ʛʠʙʨʠʜʦʚ ʍʄ-1820 ʠ 

ʈʄʉ-120 ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʣʝʥʪʦʯʥʦʡ ʩʭʝʤʦʡ ʧʦʩʝʚʘ, ʛʜʝ ʦʥʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ ʚ 2013 ʛ. 57,2 ʠ 

47,3 ʪ/ʛʘ, ʘ ʚ 2014 ï 69,1 ʠ 62,7 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ-

ʨʫʙʝʞʥʦʛʦ ʛʠʙʨʠʜʘ ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 7,6 % ʠ ʚʘʨʠʘʥʪ ʩ 

ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʴʝʚ 56 ʩʤ ʥʘ 5,9 %, ʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʝʚʳh ʘʣʘ ʜʘʥʥʳʝ ʚʘʨʠ-

ʘʥʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 8,0 ʠ 5,3 %. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʛʠʙʨʠʜʘ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ 

ʦʧʳʪʘ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘʨʫʙʝʞʥʦʛʦ ʛʠʙʨʠʜʘ. ʉʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʫ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʛʦ ʛʠʙʨʠʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʨʫʙʝʞʥʳʤ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʦʡ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʴʶ 

ʩʝʤʷʥ ʠ ʤʝʥʴʰʝʡ ʛʫʩʪʦʪʦʡ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʠʙʨʠʜʦʤ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ.  

ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʨʥʝʧʣʦʜʦʚ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʣʠ ʥʦʨʤʳ 

ʚʳʩʝʚʘ ʩʝʤʷʥ. ɹʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ 

ʩʢʣʘʜʳʚʘʣʠʩʴ ʫ ʚʩʝʭ ʛʠʙʨʠʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 6 ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ 

ʧʦʛʦʥʥʳʡ ʤʝʪʨ ʨʷʜʢʘ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ. ʃʠʰʴ ʧʨʠ ʣʝʥʪʦʯʥʦʡ ʩʭʝʤʝ ʧʦʩʝʚʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʛʠʙʨʠʜʘ ʈʄʉ-120 ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʚʘʨʠʘʥʪʝ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 7 ʩʝʤʷʥ ʥʘ 

ʧʦʛʦʥʥʳʡ ʤʝʪʨ ʨʷʜʢʘ ʙʳʣʘ ʚʳʰʝ ʥʘ 1,1 ʪ/ʛʘ, ʯʝʤ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 6 ʩʝʤʷʥ.  

ɺʳʩʝʚ 7 ʩʝʤʷʥ ʧʨʠʚʦʜʠʣ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʫ ʛʠʙʨʠʜʘ ʍʄ-1820 ʠ ʈʄʉ-120 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ 6 ʚʩʭʦʞʠʭ ʩʝʤʷʥ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʥʦʨʤʳ ʜʦ 5 ʩʝʤʷʥ ʥʘ ʧʦʛʦʥʥʳʡ ʤʝʪʨ 

ʦʪʤʝʯʝʥ ʥʝʜʦʙʦʨ ʫʨʦʞʘʷ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʫ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ. 

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʷʚʣʷ-

ʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʩʘʭʘʨʦʟʳ. ʉʘʤʦʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʚʩʝʭ ʠʟʫʯʘ-

ʝʤʳʭ ʛʠʙʨʠʜʦʚ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʣʝʥʪʦʯʥʦʡ ʩʭʝʤʦʡ ʧʦʩʝʚʘ, ʩʦʩʪʘʚʠʚʰʝʝ ʚ ʩʨʝʜʥʝʤ 17,5ï17,6 %. 

ʄʝʥʴʰʘʷ ʩʘʭʘʨʠʩʪʦʩʪʴ ʧʦʣʫʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʴʝʚ 56 ʩʤ, ʝʱʝ ʥʠʞʝ ï ʚ ʢʦʥ-

ʪʨʦʣʝ. ɹʳʣʦ ʦʪʤʝʯʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʩʘʭʘʨʠʩʪʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʛʠʙʨʠʜʘ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ ʟʘʨʫ-

ʙʝʞʥʦʛʦ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʨʝʚʳʰʘʣʘ ʝʛʦ. 

ʅʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʳʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʥ̫ʠʷ ʥʘ ʩʘʭʘʨʠ-

ʩʪʦʩʪʴ ʢʦʨʥʝʧʣʦʜʦʚ, ʦʜʥʘʢʦ ʦʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʝʝ ʫʚʝʣʠʯʝʥʠʶ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʫʩʪʦʪʳ ʧʦ-

ʩʝʚʘ ʩ 5 ʜʦ 7 ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʧʦʛʦʥʥʳʡ ʤʝʪʨ.  

ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, 

ʷʚʣʷʝʪʩʷ ʚʳʭʦʜ ʩʘʭʘʨʘ. ʅʘʠʙʦʣʴʰʠʡ ʩʙʦʨ ʩʘʭʘʨʘ ʧʦʣʫʯʝʥ ʚ ʪʝʭ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʘ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʨʥʝʧʣʦʜʦʚ, ï ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʣʝʥʪʦʯʥʦʡ ʩʭʝʤʳ ʧʦʩʝʚʘ. 

ʊʘʢ, ʫ ʛʠʙʨʠʜʘ ʍʄ-1820 ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʩʙʦʨ ʩʘʭʘʨʘ ʧʨʠ ʜʘʥʥʦʡ ʩʭʝʤʝ ʧʨʝʚʳʰʘʣ ʢʦʥʪʨʦʣʴ ʥʘ 



12        ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017 

 

 
18,0 %, ʥʘ 10,7 % ï ʚʘʨʠʘʥʪʳ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʴʝʚ 56 ʩʤ. ʉʙʦʨ ʩʘʭʘʨʘ ʫ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʛʠʙʨʠʜʘ ʧʨʠ ʜʚʫʭʩʪʨʦʯʥʦʡ ʣʝʥʪʦʯʥʦʡ ʩʭʝʤʝ ʧʦʩʝʚʘ ʧʨʝʚʳʰʘʣ ʢʦʥʪʨʦʣʴ ʥʘ 9,7 % ʠ ʙʳʣ ʥʘ 

ʫʨʦʚʥʝ ʰʠʨʦʢʦʨʷʜʥʦʛʦ ʩʧʦʩʦʙʘ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʴʝʚ 56 ʩʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʚʝʢʣʦʚʠʯʥʳʭ 

ʨʘʩʪʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʢʣʘʜʳʚʘʣʠʩʴ ʧʨʠ ʧʦʩʝʚʝ ʠʭ ʣʝʥʪʦʯʥʳʤ ʩʧʦʩʦʙʦʤ ʩ 

ʰʘʭʤʘʪʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʩʝʤʷʥ ʚ ʣʝʥʪʝ ʧʦ ʩʭʝʤʝ (15 + 45 ʩʤ). ʇʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 6 ʚʩʭʦʞʠʭ 

ʩʝʤʷʥ ʥʘ ʧʦʛʦʥʥʳʡ ʤʝʪʨ ʨʷʜʢʘ ʜʘʥʥʘʷ ʩʭʝʤʘ ʧʦʩʝʚʘ ʦʙʝʩʧʝʯʠʚʘʣʘ ʥʘʠʙʦʣʴʰʫʶ ʧʨʠʙʘʚʢʫ 

ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʨʥʝʧʣʦʜʦʚ ʚ ʧʨʝʜʝʣʘʭ 0,4ï9,2 ʪ/ʛʘ, ʩʘʭʘʨʠʩʪʦʩʪʠ ï ʥʘ 0,9ï3,8 % ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʙʦʨʘ ʩʘʭʘʨʘ ï ʥʘ 1,5ï2,2 ʪ/ʛʘ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʦʧʨʦʩʘ ʚʣʠʷʥʠʷ ʥʦʨʤ ʚʳʩʝʚʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʫʩʪʦʪʳ ʧʦʩʝʚʘ ʩ 5,0 ʜʦ 7,0 ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʧʦʛʦʥʥʳʡ ʤʝʪʨ ʏʇʌ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,9 ʛ/ʤ2 ʫ ʛʠʙʨʠʜʘ ʍʄ-1820 ʠ ʥʘ 0,7 ʛ/ʤ2 ʫ 

ʛʠʙʨʠʜʘ ʈʄʉ-120. ɿʘʪʝʤ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ ʜʦ ʤʦʤʝʥʪʘ ʫʙʦʨʢʠ, ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʨʘʪʥʦʝ ʷʚʣʝʥʠʝ ï ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤʳ 

ʚʳʩʝʚʘ ʩʝʤʷʥ.  

ʉʚʦʠʭ ʥʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥʘ ʯʠʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʜʦʩʪʠʛʘʣʘ ʫ 

ʣʝʥʪʦʯʥʦʡ ʜʚʫʭʩʪʨʦʯʥʦʡ ʩʭʝʤʳ ʧʦʩʝʚʘ, ʛʜʝ ʝʝ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘ ʚʝʛʝʪʘʮʠʶ ʩʦʩʪʘʚʠʣ ʫ 

ʛʠʙʨʠʜʘ ʍʄ-1820 6,0 ʛ/ʤ2, ʛʠʙʨʠʜʘ ʈʄʉ-120 ï 4,5 ʛ/ʤ2. ʐʠʨʦʢʦʨʷʜʥʳʝ ʩʭʝʤʳ ʧʦʩʝʚʘ ʧʦʢʘʟʘʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʏʇʌ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ ʫ ʛʠʙʨʠʜʦʚ ʍʄ-1820 ʠ 

ʈʄʉ-120 5,8 ʠ 4,3 ʛ/ʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʮʝʣʦʤ ʟʘ ʚʝʛʝʪʘʮʠʶ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʚʝʣʠʯʠʥʘʤʠ ʫʨʦʞʘʝʚ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ. 
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INFLUENCE OF SUGAR BEET PLANTING SYSTEMS ON THE AMOUNT  

OF NET PRODUCTIVITY OF PHOTOSYNTHESIS  IN CONDITIONS  

OF TAMBOV REGION  
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Abstract. The planting system is the ba-

sis of cultivation technology of any crop, as yield 

capacity and quality of products, costs, seeding 

rate, region of plant alimentation, as well as de-

sign features of used machines depend on it. The 

value of net productivity of photosynthesis is 

equally important to the growth and development 

of sugar beet plants. Maximum use of photosyn-

thetic active radiation (FAR) is one of the key 

prerequisites for obtaining high yields. To study 

the effects of different planting systems on the 

productivity of sugar beet plants, a field experi-

ment was carried out. It studied 3 planting sys-

tems: wide-row-planting with a width of 45 cm 

(control) between the rows, wide-row-planting 

with a width of 56 cm between the rows, two-

line band (15 + 45) cm. Standard hybrids XM-

1820 (firm ñSyngentaò) and RMS-120 (Russia) 

were selected for sowing. While examining the 

influence of seeding rates on photosynthesis 

productivity, it is revealed that increase in sow-

ing rate of viable seeds from 5.0 to 7.0 per run-

ning meter results in increase in the net produc-

tivity of photosynthesis in all variants of the ex-

periment. Then, from the first decade of August 

until the harvest, there is the opposite phenome-

non ï reduction in the photosynthesis productivi-

ty along with increase in seeding rate. It was 

found that the net productivity of photosynthesis 

reached its greatest values with a two-line belt 

planting system, where the average values of net 

productivity during the growing season amount-

ed to 6.0 g/m2 (hybrid XM-1820) and 4.5 g/m2 

(hybrid RMS-120). The studies have also estab-

lished that wide-row-planting systems showed 

the same practical values of net productivity of 

photosynthesis, which amounted to 5.8 g/m2 and 

4.3 g/m2 (hybrid HM-1820, RMS-120, respec-

tively). By harvesting time, during the period of 

reduced FAR, the net productivity of photosyn-

thesis reduces due to the death of lower leaves.  
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ȪȫȯȷȸȨȮȫ ȰȴȲȵȴȷȸȦ Ȯȭ ȰȹȶȮȳȴȩȴ ȵȴȲȫȸȦ ȳȦ ȹȶȴȬȦȯȳȴȷȸɂ  
Ȯ ȰȦȽȫȷȸȨȴ ȷȫȲɅȳ ȵȴȪȷȴȱȳȫȽȳȮȰȦ 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʦʩʪ ʠʟ ʢʫʨʠʥʦʛʦ 

ʧʦʤʝʪʘ, ʯʝʨʥʦʟʝʤ ʶʞʥʳʡ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʫʨʦ-

ʞʘʡʥʦʩʪʴ, ʤʘʩʣʠʯʥʦʩʪʴ, ʩʙʦʨ ʤʘʩʣʘ. 

ʈʝʬʝʨʘʪ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ 

ʚʣʠʷʥʠʷ ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

2015ï2017 ʛʛ. ʥʘ ʯʝʨʥʦʟʝʤʝ ʶʞʥʦʤ ʚ ɹʝʣʦʢʘʣʠʪ-

ʚʝʥʩʢʦʤ ʨʘʡʦʥʝ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʦʤʧʦʩʪ ʠʟ 

ʢʫʨʠʥʦʛʦ ʧʦʤʝʪʘ ʚʥʦʩʠʣʠ ʦʩʝʥʴʶ ʧʦʜ ʚʩʧʘʰʢʫ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦʣʝʚʳʤ ʠ ʣʘʙʦʨʘʪʦʨ-

ʥʳʤ ʤʝʪʦʜʘʤʠ. ʋʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ 

ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʣʴʥʦ ʚʘʨʴʠʨʦʚʘʣ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʫʚʣʘʞʥʝʥʠʷ. ʋʨʦʞʘʡ-

ʥʦʩʪʴ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 1,95 ʪ/ʛʘ. ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʜʦʟʳ 7,5 ʪ/ʛʘ (ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦ-

ʩʪʠ ʩʦʩʪʘʚʠʣʘ 0,34 ʪ/ʛʘ ʧʨʠ ʅʉʈ ʦʧʳʪʘ 0,32 

ʪ/ʛʘ), ʘ ʧʦʨʦʛʦʚʦʡ ʜʦʟʦʡ ʷʚʣʷʝʪʩʷ 20 ʪ/ʛʘ. ɺʳʷʚ-

ʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ 10 ʪ/ʛʘ ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʝʚʳʰʘʣʦ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʦʟʫ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʦʧʳʪʝ ï N75ʈ75ʂ75. 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʩʣʘ ʚ ʩʝʤʝʥʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʥʘʭʦʜʠ-

ʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 34,5 ʜʦ 50,6 % ʠ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʠʣʦ 42,9 %. ʇʨʠ ʚʥʝʩʝʥʠʠ ʢʫʨʠʥʦʛʦ ʢʦʤ-

ʧʦʩʪʘ ʚ ʜʦʟʘʭ ʦʪ 5 ʜʦ 10 ʪ/ʛʘ ʦʪʤʝʯʝʥ ʜʦʩʪʦʚʝʨ-

ʥʳʡ ʨʦʩʪ ʤʘʩʣʠʯʥʦʩʪʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ 

2,4ï3,5 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ɼʘʣʴʥʝʡ-

ʰʝʝ ʧʦʚʳʰʝʥʠʝ ʜʦʟʳ ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ ʧʨʠʚʦ-

ʜʠʣʦ ʢ ʧʣʘʥʦʤʝʨʥʦʤʫ ʩʥʠʞʝʥʠʶ ʜʘʥʥʦʛʦ ʧʦʢʘ-

ʟʘʪʝʣʷ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʙʦʨ ʤʘʩʣʘ ʚ ʦʧʳʪʝ ʚ 

ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ ʚ ʜʦʟʝ 10 ʪ/ʛʘ, ʛʜʝ ʧʨʝʚʳʰʝ-

ʥʠʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʦʩʪʘʚʠʣʦ 286 ʢʛ/ʛʘ, 

ʠʣʠ 35,6 %. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦ ʜʝʡ-

ʩʪʚʠʶ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʧʦʜ-

ʩʦʣʥʝʯʥʠʢʘ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʯʝʨʥʦʟʝʤʝ 

ʶʞʥʦʤ ʷʚʣʷʝʪʩʷ ʜʦʟʘ ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ 10 ʪ/ʛʘ.  

 

ɺʚʝʜʝʥʠʝ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚ, ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʩʣʫʞʘʪ ʩʚʦʝʦʙʨʘʟʥʳʤ ʨʝʟʝʨʚʦʤ 

ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʩʪʝʥʠʷʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʜʣʷ ʤʥʦʛʠʭ 

ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [1, 2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʣʷ ʫʜʦʙʨʝʥʥʳʭ ʧʦʯʚ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 24 %, ʘ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʷʪ ʪʦʣʴʢʦ ʥʘ 2 % ʧʘʰʥʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʪʝʥʮʠʘʣ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʙʠʦʨʝʩʫʨʩʦʚ ʧʦʟʚʦʣʷʝʪ ʝʞʝʛʦʜʥʦ ʚʥʦʩʠʪʴ ʥʘ ʧʦʣʷ ʜʦ 100 ʤʣʥ ʪ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝ-

ʱʝʩʪʚʘ ʠ ʧʦʣʫʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 20ï25 ʤʣʥ ʪ ʟʝʨʥ. ʝʜ. ʊʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʥʝʩʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ɻʦʩʢʦʤʩʘʥʵʧʠʜʥʘʜʟʦʨʘ, ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʩʣʫʞʙʳ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [4].  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʪʠʯʠʡ ʧʦʤʝʪ ï ʚʘʞʥʝʡʰʠʡ ʠʩʪʦʯʥʠʢ ʧʦʧʦʣʥʝʥʠʷ ʙʘʣʘʥʩʘ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. ʋʯʠʪʳʚʘʷ ʢʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʚ ʟʝʤʣʝʜʝʣʠʠ 

ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʝʟʫʩʣʦʚʥʦ, ʥʝʦʙʭʦʜʠʤʳʤ ʷʚʣʝ̫ʪʩʷ ʚʦʚʣʝʯʝʥʠʝ ʧʪʠʯʴʝʛʦ ʧʦʤʝʪʘ ʚ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. ɺ ʩʨʝʜʥʝʤ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʧʦʤʝʪʘ ʩʦʜʝʨʞʠʪʩʷ ʧʦ 2 % N ʠ P2O5 ʠ 1,5 % 

K2O, ʘ ʚ ʦʜʥʦʡ ʪʦʥʥʝ ï 55 ʢʛ NPK. ʇʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 1 ʤʣʥ ʪ ʧʦʤʝʪʘ ʝʞʝʛʦʜʥʦ ʚ 

ʧʦʯʚʫ ʙʫʜʝʪ ʧʦʩʪʫʧʘʪʴ 55 ʤʣʥ ʢʛ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. ʅʘ 

ʢʘʞʜʳʡ ʛʝʢʪʘʨ ʧʦʩʝʚʦʚ ʚ ʦʙʣʘʩʪʠ (4,4 ʤʣʥ ʛʘ) ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʠʭʦʜ ʚ ʦʙʱʠʡ ʙʘʣʘʥʩ ʝʱʝ 

12,5 ʢʛ NPK ʠʣʠ 20,8 %. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʫʞʝ ʠʤʝʶʱʠʤʩʷ ʧʨʠʭʦʜʦʤ ʩ ʫʜʦʙʨʝʥʠʝʤ ʜʝʬʠʮʠʪ ʙʘ-

ʣʘʥʩʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝɦ ʝʩʪʚ ʫʤʝʥʴʰʠʪʴʩʷ ʩ 43 [3] ʜʦ 32 %. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʝʛʦ ʫʪʠʣʠʟʘʮʠʝʡ ʚ ʟʝʤʣʝʜʝ-

ʣʠʠ, ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʟʦʥʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʪʠʮʝʬʘʙʨʠʢ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʦʩʪʘ ʠʟ ʢʫʨʠʥʦʛʦ ʧʦʤʝʪʘ ʧʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʠʟʫʯʝʥʠʝ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʢʦʤʧʦʩʪʘ ʠʟ ʢʫʨʠʥʦʛʦ ʧʦʤʝʪʘ ʥʘ ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ.  



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017       15 

 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʳʪʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʢʦʤʧʦʩʪʘ ʠʟ ʢʫʨʠʥʦʛʦ 

ʙʝʩʧʦʜʩʪʠʣʦʯʥʦʛʦ ʧʦʤʝʪʘ ʥʘ ʧʦʩʝʚʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚʳʧʦʣʥʝʥʳ ʚ 2014ï2017 ʛʛ. ʥʘ ʯʝʨʥʦʟʝʤʝ 

ʶʞʥʦʤ ʆʆʆ çɹʝʨʝʟʦʚʢʘè ɹʝʣʦʢʘʣʠʪʚʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʛʠʙʨʠʜ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʅʝʦʤʘ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ï ʯʝʪʳ-

ʨʝʭʢʨʘʪʥʘʷ. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ï 30 ʤ2 (3 Ĭ 10 ʤ). ɸʛʨʦʪʝʭʥʠʢʘ ï ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʟʦʥʳ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʫʜʦʙʨʝʥʠʡ: ʘʟʦʬʦʩʢʘ (16-16-16), 

ʢʦʤʧʦʩʪ ʥʘ ʦʩʥʦʚʝ ʢʫʨʠʥʦʛʦ ʧʦʤʝʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çɹʝʣʦʢʘʣʠʪʚʝʥʩʢʘʷ ʧʪʠʮʝʬʘʙʨʠʢʘè ɹʝ-

ʣʦʢʘʣʠʪʚʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʚ ʩʨʝʜʥʝʤ ʟʘ 2014ï2016 ʛʛ. ʥʘ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʦʙʱʝʛʦ ʘʟʦʪʘ ʩʦʜʝʨʞʘʣʦʩʴ 1,64 %, ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ï 5,40 %, ʦʙʱʝʛʦ 

ʢʘʣʠʷ ï 2,65 % ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ï 31,1 %.  

ʉʭʝʤʘ ʦʧʳʪʘ: 1-ʡ ʚʘʨʠʘʥʪ ï ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ); 2ï7-ʡ ʚʘʨʠʘʥʪʳ ï ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʤʧʦʩʪʘ ʠʟ ʢʫʨʠʥʦʛʦ ʧʦʤʝʪʘ ʚ ʜʦʟʘʭ 5,0; 7,5; 10,0; 15,0; 20,0; 25 ʪ/ʛʘ; 8ï10-ʡ ʚʘʨʠʘʥʪʳ ï 

N25P25K25; N50P50K50; N75P75K75. ʂʦʤʧʦʩʪ ʠʟ ʢʫʨʠʥʦʛʦ ʧʦʤʝʪʘ ʚʥʦʩʠʣʠ ʦʩʝʥʴʶ ʧʦʜ ʚʩʧʘʰʢʫ, ʤʠ-

ʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʚʝʩʥʦʡ ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ. 

ɿʘʢʣʘʜʢʫ ʦʧʳʪʦʚ, ʧʨʦʚʝʜʝʥʠʝ ʥʘʙʣʶʜʝʥʠʡ ʠ ʫʯʝʪ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʦ-

ʛʣʘʩʥʦ ʤʝʪʦʜʠʢʘʤ ʦʧʳʪʦʚ ʩ ʫʜʦʙʨʝʥʠʷʤʠ [5, 6]. ʋʙʦʨʢʫ ʫʨʦʞʘʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʦʚʦʜʠʣʠ ʧʦ-

ʜʝʣʷʥʦʯʥʦ ʚʨʫʯʥʫʶ ʩ ʧʝʨʝʩʯʝʪʦʤ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʩʪʘʥʜʘʨʪʥʫʶ ʚʣʘʞʥʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦʣʝʚʳʤ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤ ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫ-

ʶʱʠʭ ʤʝʪʦʜʠʢ: ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʚʝʜʝʥʠʶ ʘʥʘʣʠʟʦʚ ï ɻʆʉʊ 29269-91; ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩ-

ʣʠʯʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 10857-64 çʉʝʤʝʥʘ ʤʘʩʣʠʯʥʳʝ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʣʠʯʥʦʩʪʠè; 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʷʣʠ ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ [7] ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʇʂ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʨʘʟʥʳʝ ʧʦ ʧʦ-

ʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʛʦʜʳ. ɽʩʣʠ 2015 ʠ 2017 ʛʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ ʩʨʝʜʥʝʟʘʩʫʰʣʠʚʳʝ (398,8 ʠ 

380,8 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʪʦ 2016 ʛ. ʙʳʣ ʚʣʘʞʥʳʤ (540,6 ʤʤ ʧʨʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʝ 

ʦʩʘʜʢʦʚ 419 ʤʤ).    

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʨʘʟʣʠʯʘʣʘʩʴ ʧʦ ʛʦʜʘʤ ʠ ʟʘʚʠʩʝʣʘ 

ʢʘʢ ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʪʘʢ ʠ ʦʪ ʨʝʘʢʮʠʠ ʨʘʩʪʝʥʠʡ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ ʚʥʝʩʝʥʠʝ 

ʫʜʦʙʨʝʥʠʡ.   

ɺ 2016 ʛ. ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʢʫʣʴʪʫʨʳ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʦʧʳʪʝ ï 2,70 ʪ/ʛʘ 

(ʪʘʙʣʠʮʘ 1). ɺ ʦʙʩʪʘʥʦʚʢʝ ʫʭʫʜʰʝʥʠʷ ʫʩʣʦʚʠʡ ʫʚʣʘʞʥʝʥʠʷ ʚ 2015 ʠ 2017 ʛʛ. ʦʥʘ ʙʳʣʘ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʤʝʥʴʰʝ ʠ ʩʦʩʪʘʚʠʣʘ 1,27 ʠ 1,89 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
ʊʘʙʣʠʮʘ 1 

ʋʨʦʞʘʡʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʪ/ʛʘ 

ɺʘʨʠʘʥʪ 2015 ʛ. 2016 ʛ. 2017 ʛ. 
ʉʨʝʜʥʝʝ  

ʟʘ 2015ï2017 ʛʛ. 

ʇʨʠʙʘʚʢʘ ʢ ʢʦʥʪʨʦʣʶ 

ʪ/ʛʘ % 

ʂʦʥʪʨʦʣʴ 1,27 2,70 1,89 1,95 ï ï 

ɺʥʝʩʝʥʠʝ ʦʩʝʥʴʶ ʧʦʜ ʚʩʧʘʰʢʫ, ʪ/ʛʘ 

5 ʪ/ʛʘ 1,39 3,00 2,08 2,16 0,21 10,6 

7,5 ʪ/ʛʘ 1,49 3,21 2,17 2,29 0,34 17,4 

10 ʪ/ʛʘ 1,60 3,36 2,47 2,48 0,53 27,0 

15 ʪ/ʛʘ 1,74 3,11 2,56 2,47 0,52 26,7 

20 ʪ/ʛʘ 1,88 2,97 3,01 2,62 0,67 34,4 

25 ʪ/ʛʘ 1,97 2,95 2,75 2,56 0,61 31,1 

ɺʥʝʩʝʥʠʝ ʚʝʩʥʦʡ ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ, ʢʛ/ʛʘ 

N25P25K25 1,41 2,80 2,03 2,08 0,13 6,7 

N50P50K50 1,75 2,98 2,43 2,39 0,44 22,4 

N75P75K75 1,49 3,03 2,47 2,33 0,38 19,5 

ʅʉʈ05 0,16 0,24 0,14 0,32 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ʊʘʢ, ʚ 2015 ʠ 2017 ʛʛ. ʫʨʦʞʘʡʥʦʩʪʴ ʠʟʤʝʥʷʣʘʩʴ ʚ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩ 

ʚʥʝʩʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ 1,39ï1,97 ʠ 2,08ï3,01 ʪ/ʛʘ, ʚ 2017 ʛ. ï 2,80ï3,36 ʪ/ʛʘ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʇʨʠʤʝʥʝʥʠʝ ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ ʚ ʩʨʝʜʥʝʤ ʟʘ 2015ï2017 ʛʛ. ʫʚʝʣʠʯʠʚʘʣʦ ʫʨʦʞʘʡʥʦʩʪʴ 



16        ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017 

 

 
ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʜʦʟʘʭ, ʢʨʦʤʝ ʤʠʥʠʤʘʣʴʥʦʡ ï 5 ʪ/ʛʘ, ʛʜʝ ʧʨʝʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʷ ʥʘ 0,21 ʪ/ʛʘ ʥʦʩʠʣʦ ʣʠʰʴ ʭʘʨʘʢʪʝʨ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʥʜʝʥʮʠʠ, ʪʘʢ ʢʘʢ ʙʳʣʦ 

ʥʠʞʝ ʫʨʦʚʥʷ ʅʉʈ ʦʧʳʪʘ. 

ʉ ʧʦʩʣʝʜʫʶʱʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ ʷʚʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʦʩʪʦʚʝʨʥʳʝ 

ʧʨʠʙʘʚʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʘʚʢʘ ʚ ʦʧʳʪʝ ʧʦʣʫʯʝʥʘ ʥʘ ʚʘʨʠʘʥʪʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ ʚ ʜʦʟʝ 20 ʪ/ʛʘ. ʇʨʠʙʘʚʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ (ʚ ʩʨʝʜ-

ʥʝʤ ʟʘ 3 ʛʦʜʘ) ʩʦʩʪʘʚʠʣʘ 0,67 ʪ/ʛʘ, ʠʣʠ 34,4 %. ɼʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʜʦʟʳ ʚʥʝʩʝʥʠʷ ʢʫʨʠʥʦʛʦ 

ʢʦʤʧʦʩʪʘ ʜʦ 25 ʪ/ʛʘ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤʫ 

ʚʘʨʠʘʥʪʫ ʩ ʜʦʟʦʡ ʚʥʝʩʝʥʠʷ 20 ʪ/ʛʘ, ʦʜʥʘʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʘʚʘʣʦ ʜʦ-

ʩʪʦʚʝʨʥʫʶ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ.  

ʇʦʜ ʚʣʠʷʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʫʨʦʚʥʝ ʫʨʦʞʘʡʥʦ-

ʩʪʠ ʙʳʣʠ ʤʝʥʴʰʝ. ʄʠʥʠʤʘʣʴʥʘʷ ʜʦʟʘ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N25P25K25 ʚ ʩʨʝʜʥʝʤ ʟʘ 

3 ʛʦʜʘ ʥʝ ʦʢʘʟʘʣʘ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʘʩʪʝʥʠʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʥʘ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠ-

ʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʦʧʳʪʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯ-

ʥʠʢʘ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʵʣʝ-

ʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʜʦʟʝ N50P50K50. ʇʨʠʙʘʚʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ ʚ ʩʨʝʜʥʝʤ 

ʟʘ 3 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 0,44 ʪ/ʛʘ, ʠʣʠ 22,4 %, ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʧʦ ʜʝʡʩʪʚʠʶ ʩ ʜʦʟʦʡ ʢʫʨʠʥʦʛʦ ʢʦʤ-

ʧʦʩʪʘ ʚ 7,5 ʪ/ʛʘ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʦʢʘʟʘʣʦ ʚʣʠʷʥʠʝ ʠ 

ʥʘ ʭʠʤʠʯʝʩʢʠʭ ʩʦʩʪʘʚ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (ʪʘʙʣʠʮʘ 2). ɿʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʦ-

ʣʝʝ ʙʦʛʘʪʳʝ ʤʘʩʣʦʤ ʩʝʤʝʥʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ 2016 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2015 ʠ 

2017 ʛʛ.   
ʊʘʙʣʠʮʘ 2 

ʄʘʩʣʠʯʥʦʩʪʴ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, % 

ɺʘʨʠʘʥʪ 2015 ʛ. 2016 ʛ. 2017 ʛ. ʉʨʝʜʥʝʝ ʟʘ 2015ï2017 ʛʛ. ʇʨʠʙʘʚʢʘ, % 

ʂʦʥʪʨʦʣʴ 34,5 50,6 43,5 42,9 ï 

ɺʥʝʩʝʥʠʝ ʦʩʝʥʴʶ ʧʦʜ ʚʩʧʘʰʢʫ, ʪ/ʛʘ 

5 ʪ/ʛʘ 36,6 51,1 48,3 45,3 2,4 

7,5 ʪ/ʛʘ 37,4 50,9 48,5 45,6 2,7 

10 ʪ/ʛʘ 37,9 50,9 50,3 46,4 3,5 

15 ʪ/ʛʘ 38,5 50,6 46,6 45,2 2,3 

20 ʪ/ʛʘ 37,1 48,9 43,2 43,1 0,2 

25 ʪ/ʛʘ 36,4 48,1 39,0 41,2 0 

ɺʥʝʩʝʥʠʝ ʚʝʩʥʦʡ ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ, ʢʛ/ʛʘ 

N25P25K25 35,2 49,3 45,2 43,2 0,3 

N50P50K50 36,0 49,4 49,3 44,9 2,0 

N75P75K75 35,8 50,5 49,7 45,3 2,4 

ʅʉʈ05 1,2 1,4 1,1 3,4 

 

ɺ ʩʨʝʜʥʝʤ ʟʘ 2015ï2017 ʛʛ. ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʣʘ ʚ ʩʝʤʝʥʘʭ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʢʦʤʧʦʩʪʘ ʚ ʜʦʟʘʭ ʦʪ 5 ʜʦ 10 ʪ/ʛʘ (ʥʘ 2,4ï3,5 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ). ɼʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʜʦʟʳ ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ ʧʨʠʚʦʜʠʣʦ ʢ ʧʣʘʥʦʤʝʨʥʦʤʫ ʩʥʠ-

ʞʝʥʠʶ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʉ ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʜʦʟʘʤʠ ʢʦʤʧʦʩʪʘ ʨʘʩʪʝʪ ʜʦʣʷ ʚʥʦʩʠʤʦʛʦ ʩ ʫʜʦʙ-

ʨʝʥʠʷʤʠ ʘʟʦʪʘ, ʯʪʦ, ʚʠʜʠʤʦ, ʜʝʡʩʪʚʫʝʪ ʥʝʛʘʪʠʚʥʦ ʥʘ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʧʘʩʥʳʭ ʞʠʨʦʚ ʚ 

ʩʝʤʝʥʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ [1]. 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʣʘ ʚ ʩʝ-

ʤʝʥʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʳʣʦ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ. ɼʦʩʪʦʚʝʨʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʣʘ ʚ ʩʝʤʝʥʘʭ ʟʘ ʩʯʝʪ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʙʳʣʦ ʦʪʤʝ-

ʯʝʥʦ ʣʠʰʴ ʚ 2017 ʛ., ʘ ʚ 2015 ʠ 2016 ʛʛ. ʠʤʝʣʘ ʤʝʩʪʦ ʣʠʰʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ.  

ɺ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʠ ʦʜʥʘ ʠʟ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʝ ʩʤʦʛʣʘ 

ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʣʠʯʥʦʩʪʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

ʀʥʪʝʛʨʠʨʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʙʦʨ ʤʘʩʣʘ 

ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ.  



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017       17 

 

 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʩʣʘ ʚ ʫʨʦʞʘʝ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩ 1 ʛʘ ʚ 2016 ʛ. ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩ-

ʭʦʜʠʪ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʫʤʷ ʜʨʫʛʠʤʠ ʛʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʣʝʜʩʪʚʠʝ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ: ʥʘ ʢʦʥʪʨʦʣʝ ʚ 2015 ʛ. ʩʦʙʨʘʥʦ 403, ʚ 2016 ʛ. ï 1257, ʘ ʚ 

2017 ʛ. ï 756 ʢʛ/ʛʘ ʤʘʩʣʘ. 

ɺ ʩʨʝʜʥʝʤ ʟʘ 2015ï2017 ʛʛ. ʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʙʦʨʘ ʤʘʩʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-

ʪʨʦʣʝʤ ʧʦʣʫʯʝʥʳ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩ ʚʥʝʩʝʥʠʝʤ ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ, ʯʪʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ 

ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʪʘʙʣʠʮʘ 3). 
ʊʘʙʣʠʮʘ 3 

ʉʙʦʨ ʤʘʩʣʘ ʚ ʫʨʦʞʘʝ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʢʛ/ʛʘ 

ɺʘʨʠʘʥʪ 2015 ʛ. 2016 ʛ. 2017 ʛ. 
ʉʨʝʜʥʝʝ  

ʟʘ 2015ï2017 ʛʛ. 

ʇʨʠʙʘʚʢʘ ʢ ʢʦʥʪʨʦʣʶ 

ʢʛ/ʛʘ % 

ʂʦʥʪʨʦʣʴ 403 1257 756 805 ï ï 

ɺʥʝʩʝʥʠʝ ʦʩʝʥʴʶ ʧʦʜ ʚʩʧʘʰʢʫ, ʪ/ʛʘ 

5 ʪ/ʛʘ 468 1410 924 934 129 16,0 

7,5 ʪ/ʛʘ 513 1503 968 995 190 23,6 

10 ʪ/ʛʘ 558 1573 1143 1091 286 35,6 

15 ʪ/ʛʘ 616 1448 1098 1054 249 30,9 

20 ʪ/ʛʘ 642 1336 1196 1058 253 31,4 

25 ʪ/ʛʘ 660 1305 987 984 179 22,2 

ɺʥʝʩʝʥʠʝ ʚʝʩʥʦʡ ʧʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ, ʢʛ/ʛʘ 

N25P25K25 457 1270 844 857 52 6,5 

N50P50K50 580 1354 1102 1012 207 25,7 

N75P75K75 491 1408 1129 1009 204 25,4 

ʅʉʈ05 13 65 58 142 

 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʙʳʣ ʧʨʠʨʦʩʪ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʣʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʟʳ ʢʫʨʠʥʦʛʦ ʢʦʤʧʦ-

ʩʪʘ ʩ 5 ʜʦ 10 ʪ/ʛʘ ï ʧʨʘʢʪʠʯʝʩʢʠ ʚʜʚʦʝ. ɼʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʜʦʟʳ ʧʨʠʚʦʜʠʣʦ ʢ ʨʝʟʢʦʤʫ 

ʫʭʫʜʰʝʥʠʶ ʵʬʬʝʢʪʘ, ʵʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʛʘʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʧʦʤʝʪʘ ʚ ʜʦʟʘʭ 20 ʠ 25 ʪ/ʛʘ 

ʥʘ ʤʘʩʣʠʯʥʦʩʪʴ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ.  

ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʙʦʨ ʤʘʩʣʘ ʚ ʦʧʳʪʝ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʚʥʝʩʝʥʠʠ ʢʫʨʠ-

ʥʦʛʦ ʢʦʤʧʦʩʪʘ ʚ ʜʦʟʝ 10 ʪ/ʛʘ, ʛʜʝ ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʦʩʪʘʚʠʣʦ 286 ʢʛ/ʛʘ, ʠʣʠ 

35,6 %. 

ɺʳʚʦʜʳ.  

1. ʆʪʟʳʚʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝ-

ʥʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ: ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦ-

ʩʪʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʦʪʤʝʯʝʥ ʚ 2016 ʛ., ʥʘʠʤʝʥʴʰʠʡ ï ʚ 2015 ʛ. 

2. ɺʳʷʚʣʝʥ rʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ ʠ ʧʦʨʦʛʦʚʘʷ ʜʦʟʘ ʚ 20 ʪ/ʛʘ, ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ 10 ʪ/ʛʘ ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʝʚʳʰʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʦʟʫ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ 

ʦʧʳʪʝ.  

4. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʘʩʣʠʯʥʦʩʪʴ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʦʢʘʟʳʚʘʣʦ ʚʥʝʩʝʥʠʝ 

ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ ʚ ʜʦʟʘʭ ʦʪ 5 ʜʦ 10 ʪ/ʛʘ, ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʟ ʦʢʘʟʳʚʘʣʦ ʥʝʛʘʪʠʚʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

5. ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʙʦʨ ʤʘʩʣʘ ʚ ʦʧʳʪʝ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʚʥʝʩʝʥʠʠ ʢʫ-

ʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ ʚ ʜʦʟʝ 10 ʪ/ʛʘ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʘʷ ʜʦʟʘ ʚʥʝʩʝʥʠʷ ʢʫʨʠʥʦʛʦ ʢʦʤʧʦʩʪʘ ʧʦʜ 

ʚʩʧʘʰʢʫ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ ʯʝʨʥʦʟʝʤʝ ʶʞʥʦʤ ʷʚʣʷʝʪʩʷ 10 ʪ/ʛʘ.  
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Abstract. Field experiments on studying the 

effect of chicken compost on yield and quality of 

sunflower seeds was carried out in 2015ï2017 in the 

southern black soil in Belokalitvensky district of 

Rostov region. Chicken manure compost was ap-

plied in the autumn before plowing. The study was 

conducted with field and laboratory methods. The 

level of crop yield over the years of research varied 

greatly, depending on the conditions of moistening. 

The yield of sunflower seeds on average for 3 years 

of research was 1.95 t/ha. It has been established that 

the significant effect of chicken compost on the yield 

of sunflower seeds begins at a dose of 7.5 t/ha (the 

yield increase was 0.34 t/ha when the least signifi-

cant difference in the experiment is 0.32 t/ha), and 

the threshold dose is 20 t/ha. It was revealed that the 

application of 10 t/ha of chicken compost exceeded 

the maximum dose of mineral fertilizers in the ex-

periment ï N75R75K75 when it comes to the effect on 

the yield of sunflower seeds. The oil content in sun-

flower seeds without fertilizer application in differ-

ent years ranged from 34.5 to 50.6 % and averaged 

42.9 %. When introducing chicken compost at doses 

from 5 to 10 t/ha, there is a significant increase in 

sunflower seed oil content by 2.4ï3.5 % compared 

with the control. Further increase in the dose of 

chicken compost led to a systematic decrease of this 

index. The maximum oil yield in the experiment on 

average for 3 years was obtained when applying 

chicken compost at a dose of 10 t/ha, where the ex-

cess of the control variant amounted to 286 kg/ha, or 

about 35.6 %. As a result of the research, it was 

found that the dose of chicken compost of 10 tons / 

ha is the most effective for the yield and quality of 

sunflower seeds grown in southern black-soil.  
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ȨȱȮɅȳȮȫ ȲȮȳȫȶȦȱɂȳɁȻ ȹȪȴȧȶȫȳȮȯ  
Ȯ ȧȦȰȸȫȶȮȦȱɂȳɁȻ ȵȶȫȵȦȶȦȸȴȨ ȳȦ ȹȶȴȬȦȯȳȴȷȸɂ Ȯ ȰȦȽȫȷȸȨȴ  
ȷȫȲɅȳ ȱɂȳȦ ȲȦȷȱȮȽȳȴȩȴ Ȩ ȹȷȱȴȨȮɅȻ ȶȴȷȸȴȨȷȰȴȯ ȴȧȱȦȷȸȮ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʥ ʤʘʩʣʠʯʥʳʡ, ʯʝʨʥʦ-

ʟʝʤ ʶʞʥʳʡ, ʫʨʦʞʘʡʥʦʩʪʴ, ʤʘʩʣʠʯʥʦʩʪʴ, ʩʙʦʨ 

ʤʘʩʣʘ. 

ʈʝʬʝʨʘʪ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ 

ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2015ï2017 ʛʛ. ʥʘ ʯʝʨ-

ʥʦʟʝʤʝ ʶʞʥʦʤ ʚ ɹʝʣʦʢʘʣʠʪʚʝʥʩʢʦʤ ʨʘʡʦʥʝ ʈʦ-

ʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʠ ʙʘʢ-

ʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚʥʦʩʠʣʠ ʩ ʧʦʩʝʚʦʤ. ʀʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦʣʝʚʳʤ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤ ʤʝ-

ʪʦʜʘʤʠ. ʋʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʧʦ ʛʦʜʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʣʴʥʦ ʚʘʨʴʠʨʦʚʘʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʩʣʦʚʠʡ ʫʚʣʘʞʥʝʥʠʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ʋʨʦʞʘʡ-

ʥʦʩʪʴ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 1,02 ʪ/ʛʘ. ʋʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʦʢʘʟʘʣʦ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ï ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦ-

ʩʪʘʚʠʣʘ 0,38-0,39 ʪ/ʛʘ ʧʨʠ ʥʘʠʤʝʥʴʰʝʡ ʩʫʱʝ-

ʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʝ ʦʧʳʪʘ 0,14 ʪ/ʛʘ. ɺʳʷʚʣʝʥʦ ʜʦ-

ʩʪʦʚʝʨʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʙʘʢʪʝʨʠʘʣʴ-

ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩ-

ʣʠʯʥʦʛʦ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʙʘʢʪʝʨʠʘʣʴʥʳʤ 

ʧʨʝʧʘʨʘʪʦʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʘ ʷʚʣʷʣʩʷ ɸʛʨʦ-

ʬʠʣ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʣ ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʘʚʢʠ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ 0,23 ʪ/ʛʘ. ʉʦʜʝʨʞʘʥʠʝ ʤʘʩʣʘ ʚ 

ʩʝʤʝʥʘʭ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥ-

ʪʝ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʩʦʩʪʘʚʣʷʣʦ 44,0 %. ʇʨʠʤʝ-

ʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ 

ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʣʦ ʤʘʩʣʠʯʥʦʩʪʴ ʩʝʤʷʥ ʣʴʥʘ 

ʥʘ 1,7ï2,3 %. ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʙʦʨ ʤʘʩʣʘ ʚ ʦʧʳʪʝ ʚ 

ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ Nʈʂ ʚ ʜʦʟʝ 30 ʢʛ/ʛʘ ʧʦ ʜ.ʚ., 

ʛʜʝ ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʦʩʪʘʚʠʣʦ 

191 ʢʛ/ʛʘ ʠʣʠ 45,6 %. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦ 

ʜʝʡʩʪʚʠʶ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʣʴʥʘ 

ʤʘʩʣʠʯʥʦʛʦ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʯʝʨʥʦʟʝʤʝ ʶʞ-

ʥʦʤ ʷʚʣʷʝʪʩʷ ʜʦʟʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ Nʈʂ 

30 ʢʛ/ʛʘ ʧʦ ʜ.ʚ., ʚʥʝʩʝʥʥʘʷ ʧʨʠ ʧʦʩʝʚʝ.  

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʫʩʠʣʠʚʘʶʱʝʡʩʷ ʘʨʠʜʠʟʘʮʠʝʡ ʢʣʠʤʘʪʘ, ʯʘʩʪʦ 

ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʟʘʩʫʭʘʤʠ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʨʝʟʢʦ ʩʥʠʟʠʣʘʩʴ ʫʨʦʞʘʡʥʦʩʪʴ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ï ʦʩʥʦʚʥʦʡ ʤʘʩʣʠʯʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʥʘʰʝʤ ʨʝʛʠʦʥʝ. ʊʘʢʞʝ ʩʥʠʞʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʯʨʝʟʤʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʦʩʝʚʦʚ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ 

ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʚʦʦʙʦʨʦʪʦʚ ʭʦʟʷʡʩʪʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʩʪʝʥʠʷ-ʧʘʨʘʟʠʪʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʟʘʨʘʟʠʭʠ. 

ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʚʝʜʝʥʠʝ ʪʘʢʦʡ ʢʫʣʴʪʫʨʳ, ʢʘʢ ʣʝʥ ʤʘʩʣʠʯʥʳʡ.  

ʃʝʥ ʤʘʩʣʠʯʥʳʡ ʷʚʣʷʝʪʩʷ ʮʝʥʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ, ʚʦʟʜʝʣʳʚʘʥʠʝ ʢʦʪʦʨʦʡ ʧʦʟʚʦ-

ʣʠʪ ʧʦʚʳʩʠʪʴ ʩʙʦʨ ʤʘʩʣʘ. ʊʘʢʞʝ ʣʝʥ ʤʘʩʣʠʯʥʳʡ ʩʣʫʞʠʪ ʩʪʨʘʭʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʜʣʷ ʧʝʨʝʩʝʚʘ ʧʦ-

ʛʠʙʰʠʭ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʣʝʥ ʩʘʤ ʷʚʣʷʝʪʩʷ ʥʝʧʣʦʭʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ.  

ɼʣʷ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʣʝʥ ʤʘʩʣʠʯʥʳʡ ï ʥʦʚʘʷ ʢʫʣʴʪʫʨʘ. ɺʦʧʨʦʩʳ ʧʠʪʘʥʠʷ ʣʴʥʘ ʥʘ 

ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʥʝ ʠʟʫʯʝʥʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ ʣʴʥʘ ʜʣʷ ʫʩʣʦʚʠʡ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʥʝ ʨʘʟʨʘʙʦʪʘʥʘ. 



20        ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017 

 

 
ʀʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʣʝʥ ʤʘʩʣʠʯʥʳʡ ʥʘ 

ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʩʥʦʩʫʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [2]. 

ʆʪʩʫʪʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ ʦ ʩʨʦʢʘʭ, ʩʧʦʩʦʙʘʭ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʣʝʥ 

ʤʘʩʣʠʯʥʳʡ ʥʘ ʯʝʨʥʦʟʝʤʝ ʶʞʥʦʤ ʚ ʫʩʣʦʚʠʷʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʢʦʧ-

ʣʝʥ ʙʦʣʴʰʦʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʘʢʪʠʚʥʳʝ ʰʪʘʤʤʳ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʘʟʦʪʬʠʢʩʘʪʦʨʦʚ ʥʘ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨʘʭ ʠ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʘʟʦʪʬʠʢʩʘʪʦʨʦʚ ʥʘ 

ʜʨʫʛʠʭ ʢʫʣʴʪʫʨʘʭ. ʅʘ ʣʴʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ, ʧʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, ʢʘʢ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʘʢ-

ʪʫʘʣʴʥʳʤ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʘʢʪʝʨʠʘʣʴ-

ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʤʘʩʣʠʯʥʦʩʪʴ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʯʝʨʥʦʟʝʤʘ 

ʶʞʥʦʛʦ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ 2015ï2017 ʛʛ. ʚ ʆʆʆ çɹʝʨʝ-

ʟʦʚʢʘè ɹʝʣʦʢʘʣʠʪʚʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʯʝʨʥʦʟʝʤʝ ʶʞʥʦʤ. ʏʝʨʥʦʟʝʤ ʶʞʥʳʡ 

ʠʤʝʝʪ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʚʳʰʝʥʥʫʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ, ʥʠʟʢʫʶ ʠ ʩʨʝʜʥʶʶ ï 

ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ. ʇʨʠ ʭʦʨʦʰʝʤ ʫʚʣʘʞʥʝʥʠʠ ʠ ʭʦʣʦʜʥʦʡ ʚʝʩʥʝ, ʢʦʛʜʘ ʥʠʪʨʠʬʠʢʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʧʦʜʘʚʣʝʥʳ, ʚ ʧʝʨʚʦʤ ʤʠʥʠʤʫʤʝ ʜʣʷ ʨʘʩʪʝʥʠʡ ʥʘʭʦʜʠʪʩ ̫ʘʟʦʪ.  

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. ʇʣʦʱʘʜʴ 

ʜʝʣʷʥʢʠ ï 25 ʤ2 (5 Ĭ 5 ʤ). ɺ ʦʧʳʪʝ ʚʦʟʜʝʣʳʚʘʣʠ ʩʦʨʪ ʣʴʥʘ ɺʅʀʀʄʂ 620. ɸʛʨʦʪʝʭʥʠʢʘ ï 

ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʟʦʥʳ. ɿʘʢʣʘʜʢʫ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʚʳʧʦʣʥʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʤʝʪʦʜʠʢʠ ʦʧʳʪʥʦʛʦ ʜʝʣʘ ʠ ʤʝʪʦʜʠʢ ʦʧʳʪʦʚ ʩ ʫʜʦʙʨʝʥʠʷʤʠ [1, 3, 4]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 1-ʡ ʚʘʨʠʘʥʪ ï 

ʢʦʥʪʨʦʣʴ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ); 2-ʡ ʚʘʨʠʘʥʪ ï N30P30; 3-ʡ ʚʘʨʠʘʥʪ ï N30P30K30; 4-ʡ ʚʘʨʠʘʥʪ ï ɸʛʨʦʬʠʣ 

(ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ); 5-ʡ ʚʘʨʠʘʥʪ ï 1771 (ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ); 6-ʡ ʚʘʨʠʘʥʪ ï ʄʠʟʦʨʠʥ 

(ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ); 7-ʡ ʚʘʨʠʘʥʪ ï ɸʛʨʦʬʠʣ + N30P30; 8-ʡ ʚʘʨʠʘʥʪ ï 1771 + N30P30; 9-ʡ ʚʘʨʠ-

ʘʥʪ ï ʄʠʟʦʨʠʥ + N30P30. 

ɺʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ ʧʦ-

ʩʝʚʝ ʣʴʥʘ. ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʰʪʘʤʤʦʚ ʘʛʨʦʬʠʣ, 1771 ʠ ʤʠʟʦʨʠʥ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ɻʅʋ ɺʅʀʀʉʍʄ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ-

ʤʝʥʷʣʠ ʘʤʤʠʘʯʥʫʶ ʩʝʣʠʪʨʫ (34,6 % N), ʘʤʤʦʬʦʩ (12 % N, 50 % ʈ2ʆ5), ʘʟʦʬʦʩʢʫ (16-16-16). 

ʋʙʦʨʢʫ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʠ ʧʦʜʝʣʷʥʦʯʥʦ, ʩ ʧʝʨʝʩʯʝʪʦʤ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʩʪʘʥʜʘʨʪʥʫʶ ʚʣʘʞʥʦʩʪʴ 

ʤʘʩʣʦʩʝʤʷʥ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠ ʧʦʣʝʚʳʤ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤ ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫ-

ʶʱʠʭ ʤʝʪʦʜʠʢ: ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʚʝʜʝʥʠʶ ʘʥʘʣʠʟʦʚ ï ɻʆʉʊ-29269-91; ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩ-

ʣʠʯʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 10857-64 çʉʝʤʝʥʘ ʤʘʩʣʠʯʥʳʝ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʣʠʯʥʦʩʪʠè; 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʜʠʩʧʝʨʩʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦ ɹ.ɸ. 

ɼʦʩʧʝʭʦʚʫ [1] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʂ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʠʩʴ. ɽʩʣʠ 2015 ʠ 

2017 ʛʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ ʩʨʝʜʥʝʟʘʩʫʰʣʠʚʳʝ ï 398,8 ʠ 380,8 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ 2016 ʛ. 

ʙʳʣ ʚʣʘʞʥʳʤ ï 540,6 ʤʤ ʧʨʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʝ ʦʩʘʜʢʦʚ 419 ʤʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʨʘʱʠʚʘʥʠʷ 

ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʪ.ʝ. ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ. ʇʦ ʵʪʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʫʞʝ ʤʦʞʥʦ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʫʜʠʪʴ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯ-

ʥʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ɽʩʣʠ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʠ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʝʤʷʥ ʚ ʦʧʳʪʝ ʥʝ ʧʨʝʚʳʰʘʣʘ 1,0 ʪ/ʛʘ, ʪʦ ʩ ʫʣʫʯʰʝʥʠʝʤ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʝʝ ʫʨʦʚʝʥʴ ʫʚʝʣʠ-

ʯʠʚʘʣʩʷ ʜʦ 1,78 ʪ/ʛʘ (ʪʘʙʣʠʮʘ 1).  

ʅʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʦʪʣʠʯʘʣʦʩʴ 

ʢʨʘʡʥʝʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʷʚʠʣʦʩʴ ʷʚʥʦʝ ʨʘʟʥʦ-

ʯʪʝʥʠʝ ʫʩʣʦʚʠʡ ʫʚʣʘʞʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ.  
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ʊʘʙʣʠʮʘ 1 

ʋʨʦʞʘʡʥʦʩʪʴ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ (ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ), ʪ/ʛʘ 

ɺʘʨʠʘʥʪ 2015 ʛ. 2016 ʛ. 2017 ʛ. 
ʉʨʝʜʥʝʝ  

ʟʘ 2015ï2017 ʛʛ. 

ʇʨʠʙʘʚʢʘ ʢ ʢʦʥʪʨʦʣʶ 

ʪ/ʛʘ % 

ʂʦʥʪʨʦʣʴ 0,81 1,04 1,22 1,02 ï ï 

N30P30 1,06 1,37 1,78 1,40 0,38 37,6 

N30P30K30 1,01 1,40 1,81 1,41 0,39 37,9 

ɸʛʨʦʬʠʣ 1,06 1,29 1,41 1,25 0,23 22,9 

1771 0,86 1,17 1,58 1,20 0,18 18,0 

ʄʠʟʦʨʠʥ 0,84 1,15 1,55 1,18 0,16 15,7 

ɸʛʨʦʬʠʣ + N30P30 0,97 1,41 1,54 1,31 0,29 28,1 

1771 + N30P30 0,95 1,27 1,57 1,26 0,24 23,9 

ʄʠʟʦʨʠʥ + N30P30 0,91 1,30 1,61 1,27 0,25 24,8 

ʅʉʈ095 0,040 0,036 0,10 0,14 

 

ʊʘʢ, ʚ 2017 ʛ. (ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʫʩʣʦʚʠʡ ʛʦʜʘ çʩʨʝʜʥʝʟʘʩʫʰʣʠʚʳʡè) ʩʣʦʞʠʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪ-

ʥʳʝ ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʜʘʞʝ ʣʫʯʰʝ, ʯʝʤ ʚ 2016 ʛ. ʩ ʦʙʠʣʴʥʳʤ ʚʳ-

ʧʘʜʝʥʠʝʤ ʦʩʘʜʢʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ. ɺʳʩʦʢʠʡ ʜʦʩʪʦʚʝʨʥʳʡ ʧʨʠʨʦʩʪ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʦʪʤʝʯʝʥ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. ɺ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʩʦʩʪʘʚʠʣʘ 0,38ï0,39 ʪ/ʛʘ. ʕʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʝʟʫʣʴ-

ʪʘʪ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʦʧʳʪʝ. 

ʄʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʦʢʘʟʘʣʦ 

ʚʥʝʩʝʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʯʠʩʪʦʤ ʚʠʜʝ. ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʠʟʤʝʥʷʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 0,16ï0,23 ʪ/ʛʘ ʠ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦʡ. ɽʩʣʠ ʧʨʦ-

ʚʝʩʪʠ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʦ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʩʣʝʜʫʶʱʠʡ ʣʦʛʠ-

ʯʝʩʢʠʡ ʨʷʜ: ʘʛʨʦʬʠʣ > 1771 > ʤʠʟʦʨʠʥ.  

ɹʦʣʝʝ ʚʳʩʦʢʫʶ ʦʪʟʳʚʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʷ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʦʢʘʟʘʣʠ ʥʘ ʩʦʚʤʝʩʪʥʦʝ ʚʥʝʩʝ-

ʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɼʦʙʘʚʣʝʥʠʝ ʨʘʩʪʝʥʠʷʤ ʢ ʬʦʥʘʤ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʠʭ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ. ʆʜʥʘʢʦ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʘʢ-

ʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʥʦʩʠʣʦ ʣʠʰʴ ʧʨʠʟʥʘʢʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʥʜʝʥʮʠʠ, ʪʘʢ 

ʢʘʢ ʫʩʪʫʧʘʣʠ ʅʉʈ ʦʧʳʪʘ.    

ʋʨʦʚʝʥʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʚ ʢʦʥʝʯ-

ʥʦʤ ʩʯʝʪʝ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʥʦ ʠ ʥʘ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ. 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʩʣʘ ʚ ʩʝʤʝʥʘʭ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʦ ʚ ʧʨʝʜʝ-

ʣʘʭ ʫʨʦʚʥʷ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʝʤʝʥʘʭ ʦʧʠʩʘʥʠʷ ʠʩʧʳʪʫʝʤʦʛʦ ʩʦʨʪʘ ɺʅʀʀʄʂ 620 (43,3ï45,4 %) 

ʠ ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ 44,0 % (ʪʘʙʣʠʮʘ 2). 
ʊʘʙʣʠʮʘ 2 

ʄʘʩʣʠʯʥʦʩʪʴ ʩʝʤʷʥ ʣʴʥʘ, % 

ɺʘʨʠʘʥʪ 2015 ʛ. 2016 ʛ. 2017 ʛ. ʉʨʝʜʥʝʝ ʟʘ 2015ï2017 ʛʛ. ʇʨʠʙʘʚʢʘ, % 

ʂʦʥʪʨʦʣʴ 40,0 45,1 46,9 44,0 ï 

N30P30 40,1 48,1 48,9 45,7 1,7 

N30P30K30 41,1 47,9 49,9 46,3 2,3 

ɸʛʨʦʬʠʣ 39,8 47,4 47,8 45,0 1,0 

1771 39,8 47,9 48,9 45,5 1,5 

ʄʠʟʦʨʠʥ 39,5 48,1 48,6 45,4 1,4 

ɸʛʨʦʬʠʣ + N30P30 39,8 48,5 49,5 45,9 1,9 

1771 + N30P30 39,6 49,0 50,6 46,4 2,4 

ʄʠʟʦʨʠʥ + N30P30 39,4 48,6 48,6 45,5 1,5 

ʅʉʈ095 0,7 0,8 0,7 1,5 

 



22        ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017 

 

 
ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʚʣʠʷʣʦ ʥʘ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ, ʥʦ ʚ ʨʘʟʥʦʡ ʤʝʨʝ. ɺ ʩʣʫʯʘʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʤʦʞʥʦ ʛʦʚʦ-

ʨʠʪʴ ʦ ʜʦʩʪʦʚʝʨʥʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʵʬʬʝʢʪʝ, ʛʜʝ ʧʨʠʙʘʚʢʘ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʤʘʩʣʠʯʥʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 1,7ï2,3 %. ɼʝʡʩʪʚʠʝ ʙʘʢʪʝ-

ʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʤʘʩʣʠʯʥʦʩʪʴ ʩʝʤʷʥ ʣʴʥʘ ʙʳʣʦ ʚʳʨʘʞʝʥʦ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʵʬʬʝʢʪʦʤ ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʥʦʩʠʣʦ ʚ ʦʩʥʦʚʥʦʤ ʵʣʝʤʝʥʪ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʪʝʥʜʝʥʮʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʘʨʠʘʥʪʘ ʩ ʧʨʝʧʘʨʘʪʦʤ 1771, ʛʜʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ ʢ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙ-

ʨʝʥʠʡ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʣʘ ʚ ʩʝʤʝʥʘʭ ʣʴʥʘ. ʆʜʥʘʢʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʥʝ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʚ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʵʪʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ, ʪʘʢ ʢʘʢ ʦʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʰʠʙʢʠ ʦʧʳʪʘ. 

ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʚʳʨʘʱʠʚʘʥʠʷ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʤʘʩʣʘ, ʧʦʵʪʦʤʫ ʚʘʞʥʳʤ ʢʦʤʧʣʝʢʩʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ) ʚʦʟ-

ʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʙʦʨ ʤʘʩʣʘ. 

ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʙʦʨ ʤʘʩʣʘ ʩ 1 ʛʘ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 419 ʢʛ (ʪʘʙʣʠʮʘ 3). 
ʊʘʙʣʠʮʘ 3  

ʉʙʦʨ ʤʘʩʣʘ ʚ ʫʨʦʞʘʝ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ, ʢʛ/ʛʘ 

ɺʘʨʠʘʥʪ 2015 ʛ. 2016 ʛ. 2017 ʛ. 
ʉʨʝʜʥʝʝ  

ʟʘ 2015ï2017 ʛʛ. 

ʇʨʠʙʘʚʢʘ ʢ ʢʦʥʪʨʦʣʶ 

ʢʛ/ʛʘ % 

ʂʦʥʪʨʦʣʴ 298 432 526 419 ï ï 

N30P30 391 606 801 599 180 43,0 

N30P30K30 382 617 831 610 191 45,6 

ɸʛʨʦʬʠʣ 388 563 620 524 105 25,0 

1771 315 516 711 514 95 22,7 

ʄʠʟʦʨʠʥ 305 509 693 502 83 19,9 

ɸʛʨʦʬʠʣ + N30P30 355 629 701 562 143 34,0 

1771 + N30P30 346 573 731 550 131 31,3 

ʄʠʟʦʨʠʥ + N30P30 330 581 720 544 125 29,8 

ʅʉʈ095 8 10 17 70 

 

ɺ ʩʨʝʜʥʝʤ ʟʘ 2015ï2017 ʛʛ. ʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʙʦʨʘ ʤʘʩʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-

ʪʨʦʣʝʤ ʧʦʣʫʯʝʥʳ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʯʝʥʴ ʰʠʨʦʢʠʡ ʨʘʟ-

ʙʨʦʩ ʜʘʥʥʳʭ ʧʨʠʙʘʚʢʠ ï ʦʪ 83 ʜʦ 191 ʢʛ/ʛʘ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʨʘʟʣʠʯʠʷ ʚ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʥʦ ʚʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʙʦʨ ʤʘʩʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʦʩʝʚʦʚ. ɺ ʩʨʝʜʥʝʤ ʟʘ 2015ï2017 ʛʛ. ʚ ʧʦʚʳʰʝʥʠʠ ʩʙʦʨʘ ʤʘʩʣʘ ʩ ʫʨʦʞʘʝʤ ʩʝʤʷʥ ʣʴʥʘ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʣʦ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ Nʈʂ ʚ ʜʦʟʝ 30 ʢʛ/ʛʘ ʧʦ ʜ.ʚ. ʇʨʠʙʘʚʢʘ ʢ 

ʢʦʥʪʨʦʣʶ ʩʦʩʪʘʚʠʣʘ 180ï191 ʢʛ/ʛʘ ʠʣʠ 43,0ï45,6 %.  

ʀʟ-ʟʘ ʩʣʘʙʦʛʦ ʜʝʡʩʪʚʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʣʴʥʘ, ʥʘʭʦʜʷʱʝʛʦ-

ʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʦʧʳʪʘ, ʧʦʣʫʯʝʥ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʩʙʦʨʘ ʤʘʩʣʘ ʩ 1 ʛʘ, ʫʩʪʫʧʘʶʱʠʡ 

ʚʘʨʠʘʥʪʘʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʜʚʦʝ.  

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʤʝʩʪʥʦ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʟʘʤʝʪ-

ʥʦ ʫʣʫʯʰʘʣʦ ʩʠʪʫʘʮʠʶ ʧʦ ʚʳʭʦʜʫ ʤʘʩʣʘ ʩ 1 ʛʘ ʠ ʫʚʝʣʠʯʠʚʘʣʦ ʝʛʦ ʩʙʦʨ ʚ ʩʨʝʜʥʝʤ ʥʘ 36ï42 ʢʛ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʚʣʠʷʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʙʦʨ ʤʘʩʣʘ ʩ 1 ʛʘ ʙʳʣ ʥʠʞʝ, ʯʝʤ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙ-

ʨʝʥʠʡ.   

ɺʳʚʦʜʳ.  

1. ʆʪʟʳʚʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝ-

ʧʝʥʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ.  

2. ʋʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʘ ʷʚʣʷʣʩʷ ɸʛʨʦʬʠʣ.  



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017       23 

 

 

3. ɺʳʷʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʧʨʠ ʜʦʙʘʚʣʝ-

ʥʠʠ ʚ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ ʢ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

4. ɿʘʤʝʪʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʘʩʣʠʯʥʦʩʪʴ ʩʝʤʷʥ ʣʴʥʘ ʦʢʘʟʳʚʘʣʦ ʚʥʝʩʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʭ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʙʳʣʦ ʤʝ-

ʥʝʝ ʵʬʬʝʢʪʠʚʥʦ. ʕʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʥʦʩʠʣ ʵʣʝ-

ʤʝʥʪ ʪʝʥʜʝʥʮʠʠ, ʥʘʭʦʜʷʩʴ ʥʘ ʛʨʘʥʠ ʦʰʠʙʢʠ ʦʧʳʪʘ. 

5. ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʙʦʨ ʤʘʩʣʘ ʚ ʦʧʳʪʝ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ N30P30K30.  

ʇʦʜʚʦʜʷ ʠʪʦʛ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʥʘ ʯʝʨʥʦʟʝʤʝ ʶʞʥʦʤ ʚʥʝʩʝʥʠʝ ʧʨʠ ʧʦʩʝʚʝ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ Nʈʂ ʚ ʜʦʟʝ 30 ʢʛ/ʛʘ ʧʦ ʜ.ʚ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʫʣʫʯʰʝʥʠʷ ʧʠʪʘʥʠʷ 

ʨʘʩʪʝʥʠʡ ʚ ʩʣʫʯʘʝ ʪʷʞʝʣʦʡ ʬʠʥʘʥʩʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʭʦʟʷʡʩʪʚʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʥʝʩʝʥʠʝ ʧʨʠ 

ʧʦʩʝʚʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ɸʛ-

ʨʦʬʠʣ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ ʣʴʥʘ.     
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INFLUENCE  OF MINERAL  FERTILIZERS  AND BACTERIAL  PREPARATIONS  

ON YIELD AND QUALITY OF OIL FLAX SEEDS IN THE CONDITIONS  

OF ROSTOV REGION 

 

Key words: oil flax, southern black soil, 
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Abstract. Field experiments to study the in-

fluence of mineral fertilizers and bacterial prepara-

tions on yield and quality of oil flax seeds was car-

ried out in 2015ï2017 in the southern black soil in 

Belokalitvenskiy district of Rostov region. Mineral 

fertilizers and bacterial preparations were applied 

while sowing. The study was conducted using field 

and laboratory methods. The level of crop yield, 

from year of year of studies, varied a lot, depending 

on moisture conditions during the growing season. 

The yield of oil flax seeds for 3-year research on 

average was at the level of 1.02 t/ha. It was estab-

lished that the application of mineral fertilizers has a 

significant effect on the oil flax seed yield. The yield 

increase amounted to 0.38-0.39 t/ha at least signifi-

cant difference of 0.14 t/ha. A significant positive 

effect of bacterial preparations on the yield of oil 

flax seeds was revealed. The most efficient bacterial 

preparation according to the results of the experi-

ment was ñAgrofilò, which provided the increase in 

seed yield of 0.23 t/ha. The oil content in the oil flax 

seeds in the control variant on average for 3 years 

was 44.0 %. The application of mineral fertilizer on 

average for 3 years significantly increased the oil 
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content of flax seeds by 1.7ï2.3 %. The maximum 

yield of oil in the experiment on average for 3 years 

was obtained with mineral fertilizers NPK at a dose 

of 30 kg/ha on primary nutrient basis, where exceed-

ing the control variant amounted to 191 kg/ha or 

45.6 %. The researches established that the dose of 

mineral fertilizers NPK at a dose of 30 kg/ha on 

primary nutrient basis applied when sowing has the 

most significant effect on the yield and quality of oil 

flax seeds when growing in the soil of the South. 
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Ȧ.Ȩ. ȧɋɗɗɔɓɔɈɆ 
 
ȲȴȶȺȴȧȮȴȱȴȩȮȽȫȷȰȮȫ ȴȷȴȧȫȳȳȴȷȸȮ ȶȴȷȸȦ Ȯ ȶȦȭȨȮȸȮɅ 
ȶȦȷȸȫȳȮȯ ȧȴɅȶɁȾȳȮȰȦ ȷȴȶȸȦ ȧȴɅȶɁȾȳȮȰ ȰȮȸȦȯȷȰȮȯ 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʦʷʨʳʰʥʠʢ ʂʠʪʘʡʩʢʠʡ, 

ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ, ʨʦʩʪʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʤʘʩʩʘ ʧʣʦʜʘ. 

ʈʝʬʝʨʘʪ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦʧʨʦʩʳ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʘʜʦʚʦʜʩʪʚʘ ʧʨʠʦʙʨʝʪʘʶʪ 

ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠ 

ʤʝʜʠʮʠʥʝ ʮʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʩ 

ʮʝʣʴʶ ʦʟʜʦʨʦʚʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ 

ʙʦʷʨʳʰʥʠʢʘ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʚʝʜʝʥʠʷ ʠʭ ʚ 

ʢʫʣʴʪʫʨʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ 

ʠʤʝʶʱʝʛʦʩʷ ʛʝʥʦʬʦʥʜʘ ʧʦ ʢʦʤʧʣʝʢʩʫ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʦʪʙʦʨ 

ʣʫʯʰʠʭ ʬʦʨʤ ʠ ʚʠʜʦʚ ʙʦʷʨʳʰʥʠʢʘ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʳʭ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ, ʦʧʠʩʘʥʠʝ ʙʠʦʣʦʛʠʠ ʮʚʝʪʝʥʠʷ ʠ 

ʧʣʦʜʦʥʦʰʝʥʠʷ ʩʦʨʪʘ ɹʦʷʨʳʰʥʠʢ ʂʠʪʘʡʩʢʠʡ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. ɸʚʪʦʨʦʤ 

ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʨʦʢʦʚ 

ʧʨʦʭʦʞʜʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʩʪʝʥʠʡ 

ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʙʦʷʨʳʰʥʠʢʘ 

ʦʪʜʝʣʘ ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ ʌɻɹʅʋ ʌʅʎ ʠʤ. ʀ.ɺ. 

ʄʠʯʫʨʠʥʘ ʚ 2013ï2015 ʛʛ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥ 

ʩʦʨʪ ɹʦʷʨʳʰʥʠʢ ʂʠʪʘʡʩʢʠʡ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʨʪ ɹʦʷʨʳʰʥʠʢ 

ʂʠʪʘʡʩʢʠʡ ʦʪʣʠʯʘʣʩʷ ʥʘʠʙʦʣʝʝ ʧʦʟʜʥʠʤ ʩʨʦʢʦʤ 

ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ (ʢʦʥʝʮ ʩʝʥʪʷʙʨʷ) ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʜʨʫʛʠʤʠ ʬʦʨʤʘʤʠ ʙʦʷʨʳʰʥʠʢʘ ʤʷʛʢʦʚʘʪʦʛʦ 

(ʢʦʥʝʮ ʘʚʛʫʩʪʘ), ʪ.ʝ. ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʫ ʥʝʛʦ 

ʟʘʢʘʥʯʠʚʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ. ʈʦʩʪʦʚʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʙʦʷʨʳʰʥʠʢʘ ʩʦʨʪʘ ɹʦʷʨʳʰʥʠʢ 

ʂʠʪʘʡʩʢʠʡ ʦʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʡ, ʪʘʢ 

ʢʘʢ ʧʦʙʝʛʠ ʧʨʦʜʦʣʞʘʣʠ ʨʦʩʪ ʜʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ 

ʠʶʥʷ (ʜʦ 15.06). 

 

ɺʚʝʜʝʥʠʝ. ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʫʩʧʝʰʥʦʛʦ ʚʚʝʜʝʥʠʷ ʙʦʷʨʳʰʥʠʢʘ ʚ ʢʫʣʴʪʫʨʫ ʷʚʣʷʝʪʩʷ 

ʦʮʝʥʢʘ ʠʤʝʶʱʝʛʦʩʷ ʛʝʥʦʬʦʥʜʘ ʧʦ ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʦʪʙʦʨ 

ʣʫʯʰʠʭ ʬʦʨʤ ʠ ʚʠʜʦʚ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʳʭ ʨʘʩʪʝʥʠʡ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ 

ʟʘʩʣʫʞʠʚʘʝʪ ʠʟʫʯʝʥʠʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʚ ʢʫʣʴʪʫʨʝ, ʙʠʦʣʦʛʠʠ ʮʚʝʪʝʥʠʷ ʠ 

ʧʣʦʜʦʥʦʰʝʥʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʙʦʷʨʳʰʥʠʢʘ (ʩʭʝʤʘ ʧʦʩʘʜʢʠ 6 Ĭ 2,5 ʤ) ʦʪʜʝʣʘ ʷʛʦʜʥʳʭ 
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ʢʫʣʴʪʫʨ ʌɻɹʅʋ ʌʅʎ ʠʤ. ʀ.ɺ. ʄʠʯʫʨʠʥʘ ʚ 2013ï2015 ʛʛ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥ ʙʦʷʨʳʰʥʠʢ ʩʦʨʪʘ ɹʦʷʨʳʰʥʠʢ ʂʠʪʘʡʩʢʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʝʛʝʪʘʮʠʷ ʫ ʩʦʨʪʘ ɹʦʷʨʳʰʥʠʢ ʂʠʪʘʡʩʢʠʡ ʟʘ ʧʝʨʠʦʜ ʩ 2013 

ʧʦ 2015 ʛ. ʥʘʯʠʥʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʧʦʟʜʥʦ (08.04). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʟʜʥʝʝ ʩʦʟʨʝʚʘʣʠ ʧʣʦʜʳ 

(30.09) ʠ ʦʧʘʜʘʣʘ ʣʠʩʪʚʘ (08.10). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʵʪʦʛʦ ʛʦʜʘ. ʉʘʤʳʝ ʨʘʥʥʠʝ ʩʨʦʢʠ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʜʣʷ ʎʏʈ 5 ʤʘʷ ʠ ʧʦʟʜʥʠʝ ï 22 ʤʘʷ, 

ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʜʣʷ ʙʦʷʨʳʰʥʠʢʦʚ ʥʘ ʵʪʦʪ ʧʝʨʠʦʜ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 15ï

17 Áʉ [1]. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʎʏʈ ʫ ɹʦʷʨʳʰʥʠʢʘ ʂʠʪʘʡʩʢʦʛʦ 

ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ 22 ʤʘʷ, ʨʘʟʣʠʯʠʷ ʧʦ ʛʦʜʘʤ, ʧʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʥʝʟʥʘʯʠʪʝʣʴʥʳ. 

ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʣʘ 28,4 Áʉ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʮʚʝʪʝʥʠʷ ʩʪʦʷʣʘ 

ʞʘʨʢʘʷ ʩʫʭʘʷ ʧʦʛʦʜʘ ʙʝʟ ʦʩʘʜʢʦʚ, ʦʪʤʝʯʝʥʳ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʦ +35 Áʉ. ɿʘ 

ʩʯʝʪ ʵʪʦʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʚʝʪʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 6 ʜʥʝʡ. ɼʘʥʥʳʡ ʩʦʨʪ ʦʪʣʠʯʘʣʩʷ ʥʘʠʙʦʣʝʝ 

ʧʦʟʜʥʠʤ ʩʨʦʢʦʤ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ (ʢʦʥʝʮ ʩʝʥʪʷʙʨʷ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʬʦʨʤʘʤʠ 

ʙʦʷʨʳʰʥʠʢʘ ʤʷʛʢʦʚʘʪʦʛʦ (ʢʦʥʝʮ ʘʚʛʫʩʪʘ). 

ʅʘʠʙʦʣʴʰʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʚʝʪʚʝʡ ʧʣʦʜʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʫ ʜʘʥʥʦʛʦ ʩʦʨʪʘ ʦʪʤʝʯʝʥʘ ʧʨʠ 

ʫʣʫʯʰʝʥʥʦʡ ʚʘʟʦʦʙʨʘʟʥʦʡ ʬʦʨʤʠʨʦʚʢʝ ʧʦ ʚʩʝʤ ʛʦʜʘʤ, ʦʜʥʘʢʦ ʚ 2013 ʛ. ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ 

ʥʘʠʙʦʣʝʝ ʤʘʢʩʠʤʘʣʴʥʳʤ ï 111 ʰʪʫʢ ʥʘ 1 ʧ.ʤ (ʪʘʙʣʠʮʘ 1). ʂʨʫʧʥʳʝ ʧʣʦʜʳ ʦʪʤʝʯʝʥʳ ʪʘʢʞʝ ʧʨʠ 

ʫʣʫʯʰʝʥʥʦʡ ʚʘʟʦʦʙʨʘʟʥʦʡ ʬʦʨʤʠʨʦʚʢʝ ʢʨʦʥʳ.  

 
ʊʘʙʣʠʮʘ 1 

ʉʣʘʛʘʝʤʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫ ʙʦʷʨʳʰʥʠʢʘ ʩʦʨʪʘ ɹʦʷʨʳʰʥʠʢ ʂʠʪʘʡʩʢʠʡ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʠʨʦʚʢʘʭ ʢʨʦʥʳ 

ɻʦʜ ʌʦʨʤʘ ʢʨʦʥʳ 
ʂʦʣʠʯʝʩʪʚʦ, ʰʪ. ʥʘ 1 ʧ.ʤ. 

ʉʨʝʜʥʷʷ 

ʤʘʩʩʘ  

ʧʣʦʜʘ, ʛ 
ʩʦʮʚʝʪʠʷ ʮʚʝʪʢʠ ʟʘʚʷʟʠ ʧʣʦʜʳ 

2013 

ɽʩʪʝʩʪʚʝʥʥʘʷ (ʢ) 3 132 122 105 9,6 

ʋʣʫʯʰʝʥʥʘʷ 

ʚʘʟʦʦʙʨʘʟʥʘʷ 
21 235 119 111 10,0 

ʈʘʟʨʝʞʝʥʥʦ-ʷʨʫʩʥʘʷ 8 208 30 30 11,0 

ʅʉʈ05 3 39 25 23 2,6 

2014 

ɽʩʪʝʩʪʚʝʥʥʘʷ (ʢ) 15 236 54 50 6,7 

ʋʣʫʯʰʝʥʥʘʷ 

ʚʘʟʦʦʙʨʘʟʥʘʷ 
12 187 105 66 7,5 

ʈʘʟʨʝʞʝʥʥʦ-ʷʨʫʩʥʘʷ 8 304 38 34 7,0 

ʅʉʈ05 4 43 15 13 1,6 

2015 

ɽʩʪʝʩʪʚʝʥʥʘʷ (ʢ) 14 225 52 48 6,7 

ʋʣʫʯʰʝʥʥʘʷ 

ʚʘʟʦʦʙʨʘʟʥʘʷ 
12 187 98 66 7,5 

ʈʘʟʨʝʞʝʥʥʦ-ʷʨʫʩʥʘʷ 8 304 38 34 7,0 

ʅʉʈ05 5 42 12 13 1,4 

 

ʇʦ ʜʘʥʥʳʤ ɺ.ʇ. ʇʝʪʨʦʚʦʡ, ʫ ʙʦʷʨʳʰʥʠʢʘ ʤʷʛʢʦʚʘʪʦʛʦ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʧʣʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 

2,5 ʛ [3]. ʋ ɹʦʷʨʳʰʥʠʢʘ ʂʠʪʘʡʩʢʦʛʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ ʚ 2013 ʛ. ï 11,0 ʛ; ʫ ʦʩʪʘʣʴʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʜʘʥʥʳʝ ʚʘʨʴʠʨʫʶʪ ʦʪ 6,7 ʜʦ 7,5 ʛ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʨʘʟʣʠʯʠʷ ʧʦ ʤʘʩʩʝ ʧʣʦʜʦʚ ʧʨʠ ʨʘʟʥʳʭ ʬʦʨʤʠʨʦʚʢʘʭ ʢʨʦʥʳ ʥʝ ʩʫʱʝʩʪʚʝʥʥʳ. 

ʇʦʙʝʛʠ ɹʦʷʨʳʰʥʠʢʘ ʂʠʪʘʡʩʢʦʛʦ ʚ 2013 ʛ. ʨʦʩʣʠ ʨʘʚʥʦʤʝʨʥʦ ʩ 26.04 ʧʦ 10.05 

(ʨʠʩʫʥʦʢ 1) ʠ ʯʝʨʝʟ 10 ʜʥʝʡ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʥʘ 5 ʩʤ (20.05) ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ, ʦʜʥʘʢʦ ʧʨʠ 

ʨʘʟʨʝʞʝʥʥʦ-ʷʨʫʩʥʦʡ ʬʦʨʤʠʨʦʚʢʝ ʧʦʙʝʛʠ ʫʚʝʣʠʯʠʣʠʩʴ ʝʱʝ ʥʘ 7 ʩʤ, ʧʨʦʜʦʣʞʘʷ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʜʦ 

10 ʠʶʥʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠ ʫʣʫʯʰʝʥʥʦʡ ʚʘʟʦʦʙʨʘʟʥʦʡ ʬʦʨʤʠʨʦʚʢʘʭ 30 ʤʘʷ 

ʨʦʩʪ ʧʦʙʝʛʦʚ ʧʨʝʢʨʘʪʠʣʩʷ [2].  
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ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʧʨʠʨʦʩʪʦʚ ʧʦʙʝʛʦʚ ɹʦʷʨʳʰʥʠʢʘ ʂʠʪʘʡʩʢʦʛʦ, ʩʤ (2013) 

 

ɺ 2014 ʛ. ʧʦʙʝʛʠ ɹʦʷʨʳʰʥʠʢʘ ʂʠʪʘʡʩʢʦʛʦ ʨʦʩʣʠ ʙʦʣʝʝ ʫʤʝʨʝʥʥʦ ʩ 7.05 ʧʦ 17.05 

(ʨʠʩʫʥʦʢ 2). ʇʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʦʨʤʠʨʦʚʢʝ ʢʨʦʥʳ ʚ ʧʝʨʠʦʜ ʩ 17.05 ʧʦ 29.05 ʧʦʙʝʛʠ ʜʘʣʠ 

ʧʨʠʨʦʩʪ ʥʘ 3 ʩʤ, ʘ ʧʨʠ ʫʣʫʯʰʝʥʥʦʡ ʚʘʟʦʦʙʨʘʟʥʦʡ ï ʥʘ 13 ʩʤ, ʟʘʪʝʤ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ 

ʚʳʨʦʩʣʠ ʝʱʝ ʥʘ 6 ʩʤ, ʨʦʩʪʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʜʦʣʞʘʣʘʩʴ ʜʦ 15 ʠʶʥʷ. 

 
 

ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʧʨʠʨʦʩʪʦʚ ʧʦʙʝʛʦʚ ɹʦʷʨʳʰʥʠʢʘ ʂʠʪʘʡʩʢʦʛʦ, ʩʤ (2014) 

 

ʆʜʥʘʢʦ ʧʨʠ ʨʘʟʨʝʞʝʥʥʦ-ʷʨʫʩʥʦʡ ʬʦʨʤʠʨʦʚʢʝ ʚ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʧʦʙʝʛʠ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 

17 ʩʤ. ɺ ʮʝʣʦʤ ʧʦ ʜʠʥʘʤʠʢʝ ʧʨʠʨʦʩʪʦʚ ʧʦʙʝʛʦʚ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ (ʩ 7.05 ʧʦ 15.06) 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʧʨʠʨʦʩʪʫ ʦʪʤʝʯʝʥʳ ʧʨʠ ʨʘʟʨʝʞʝʥʥʦ-ʷʨʫʩʥʦʡ ʬʦʨʤʠʨʦʚʢʝ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʨʦʥ ʜʝʨʝʚʴʝʚ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʙʦʷʨʳʰʥʠʢʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʧʳʪʝ 

ʙʳʣʦ ʥʘʯʘʪʦ ʚ 2011 ʛ., ʜʦ ʵʪʦʛʦ ʜʝʨʝʚʴʷ ʨʦʩʣʠ ʩʚʦʙʦʜʥʦ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʡ ʧʦ 

ʚʳʩʦʪʝ ʟʘ 2013 ʠ 2014 ʛʛ. ʦʪʤʝʯʝʥʳ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ (ʪʘʙʣʠʮʘ 2).  

ʅʝ ʫʩʪʫʧʘʣʠ ʧʦ ʚʳʩʦʪʝ ʢʦʥʪʨʦʣʶ ʜʝʨʝʚʴʷ ɹʦʷʨʳʰʥʠʢʘ ʂʠʪʘʡʩʢʦʛʦ ʧʨʠ ʫʣʫʯʰʝʥʥʦʡ 

ʚʘʟʦʦʙʨʘʟʥʦʡ ʬʦʨʤʠʨʦʚʢʝ ʠ ʧʨʠ ʨʘʟʨʝʞʝʥʥʦ-ʷʨʫʩʥʦʡ ʬʦʨʤʠʨʦʚʢʝ. ʆʜʥʘʢʦ ʚ ʮʝʣʦʤ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʨʘʟʣʠʯʠʷ ʧʦ ʚʳʩʦʪʝ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʥʝ ʩʫʱʝʩʪʚʝʥʥʳ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʚ ʢʨʦʥʳ, 

ʪʦ ʥʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 2014 ʛ. ʧʨʠ ʫʣʫʯʰʝʥʥʦʡ ʚʘʟʦʦʙʨʘʟʥʦʡ ʬʦʨʤʠʨʦʚʢʝ. 
 

 

 

 



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017       27 

 

 

ʊʘʙʣʠʮʘ 2 

ʇʘʨʘʤʝʪʨʳ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ʙʦʷʨʳʰʥʠʢʘ ʩʦʨʪʘ ɹʦʷʨʳʰʥʠʢ ʂʠʪʘʡʩʢʠʡ 

ʌʦʨʤʘ ʢʨʦʥʳ 
ɼʠʘʤʝʪʨ 

ʰʪʘʤʙʘ, ʩʤ 
ɺʳʩʦʪʘ ʜʝʨʝʚʘ, ʤ 

ʐʠʨʠʥʘ ʢʨʦʥʳ 

ʧʦʧʝʨʝʢ ʨʷʜʘ, ʤ 

ʐʠʨʠʥʘ ʢʨʦʥʳ 

ʚʜʦʣʴ ʨʷʜʘ, ʤ 

2013 ʛ. 

ɽʩʪʝʩʪʚʝʥʥʘʷ (ʢ) 5,7 3,0 1,7 1,3 

ʋʣʫʯʰʝʥʥʘʷ 

ʚʘʟʦʦʙʨʘʟʥʘʷ 4,9 2,2 1,9 1,1 

ʈʘʟʨʝʞʝʥʥʦ-ʷʨʫʩʥʘʷ 6,6 3,0 0,3 1,7 

ʅʉʈ05 0,3 0,2 0,1 0,2 

2014 ʛ. 

ɽʩʪʝʩʪʚʝʥʥʘʷ (ʢ) 5,6 3,1 1,3 1,6 

ʋʣʫʯʰʝʥʥʘʷ 

ʚʘʟʦʦʙʨʘʟʥʘʷ 
7,2 2,7 2,7 1,6 

ʈʘʟʨʝʞʝʥʥʦ-ʷʨʫʩʥʘʷ 6,3 2,9 2,9 1,9 

ʅʉʈ05 0,4 0,4 0,3 0,1 

 

ɺʳʚʦʜʳ. 

1. ʉʦʨʪ ɹʦʷʨʳʰʥʠʢ ʂʠʪʘʡʩʢʠʡ ʦʪʣʠʯʘʣʩʷ ʥʘʠʙʦʣʝʝ ʧʦʟʜʥʠʤ ʩʨʦʢʦʤ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ 

(ʢʦʥʝʮ ʩʝʥʪʷʙʨʷ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʬʦʨʤʘʤʠ ʙʦʷʨʳʰʥʠʢʘ ʤʷʛʢʦʚʘʪʦʛʦ (ʢʦʥʝʮ ʘʚʛʫʩʪʘ), 

ʪ.ʝ. ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʫ ʥʝʛʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ. 

2. ʈʦʩʪʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʦʷʨʳʰʥʠʢʘ ʩʦʨʪʘ ɹʦʷʨʳʰʥʠʢ ʂʠʪʘʡʩʢʠʡ ʦʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʧʦʙʝʛʠ ʧʨʦʜʦʣʞʘʣʠ ʨʦʩʪ ʜʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʠʶʥʷ (ʜʦ 15.06). 
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MORPHOBIOLOGICAL PROPERTIES OF CHINESE HAWTHORN GROWTH  

AND DEVELOPMENT  

 

Key words: Chinese Hawthorn, vegeta-

tive stages, growth activity, fruit weight.  

Abstract. Currently, issues of horticul-

ture intensification are becoming particularly 

relevant. Much attention is paid to the use of 

valuable medicinal plants in the national econ-

omy for the purpose of improving the popula-

tion health and preventing diseases. There is a 

large number of wild-growing species of haw-

thorn in the territory of our country. To bring 

them successfully under cultivation, it is neces-

sary to assess the available gene pool for a set 

of economic and biological characteristics and 

select the best forms and species of hawthorn 

for cultivation as food and medicinal plants. 

The article presents description of flowering 

and fruiting biology of Chinese Hawthorn, dura-

tion of its growing season, study of growth and 

development. The author presents the results of 

research on the duration of vegetation processes 

in experimental hawthorn plantations owned by 

the Department of Berry Crops of the FGBNU 

FNTS named after I.V. Michurin for 2013ï2015 

years. 

Chinese Hawthorn was chosen as an ob-

ject of research. The results of the research 
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showed that Chinese Hawthorn was distin-

guished by the late fruit maturity (the end of 

September) in comparison with other forms of 

Emersonôs thorn (late August), i.e. its vegeta-

tion period ended much later. The growth ac-

tivity of Chinese Hawthorn was the longest, as 

shoots continued to grow until the second dec-

ade of June (until 15 June). 
 

References 
1. Boboreco, E.Z. Hawthorn. Minsk, Nauka i Tekhnika Publ., 1974. ï 219 p. 

2. Grigoryeva, L.V., Zhidekhina T.V., Gridchina A.V. Comparative Assessment of the Growth Activity 

of Hawthorn Varieties with Different Crown Formation in the Central Federal District. Bulletin of Michurinsk 

State Agrarian University. ï 2014. ï No. 6. ï P. 6ï8. 

3. Petrova, V.P. Wild Fruits and Berries. Moscow, Lesnaya Promyshlennost Publ., 1987. ï 48 p. 

 

Bessonova Alla,  Further Education Teacher, Center for Young Naturalists. 
 

ʋɼʂ: 550.4:556 

 

ȵ.Ȧ. ȰɔɗɘɖɎɐɎɓ 
 

ȪȮȳȦȲȮȰȦ ȳȫȰȴȸȴȶɁȻ ȩȫȴȻȮȲȮȽȫȷȰȮȻ ȵȴȰȦȭȦȸȫȱȫȯ ȷȨɅȸȴȩȴ 
ȮȷȸȴȽȳȮȰȦ Ȩ ȵȴȷȫȱȰȫ ȰȴȲȷȴȲȴȱȫȼ ȲȮȽȹȶȮȳȷȰȦ-ȳȦȹȰȴȩȶȦȪȦ 
ȸȦȲȧȴȨȷȰȴȯ ȴȧȱȦȷȸȮ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʷʪʦʡ ʠʩʪʦʯʥʠʢ, ʨʦʜ-

ʥʠʢʦʚʦʝ ʫʨʦʯʠʱʝ, ʜʝʙʠʪ ʨʦʜʥʠʢʘ, ʚʨʝʤʝʥʥʘʷ 

ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ, ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ, ʩʫʭʦʡ 

ʦʩʪʘʪʦʢ, ʩʦʣʝʚʦʡ ʩʦʩʪʘʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ. 

ʈʝʬʝʨʘʪ. ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝ-

ʩʢʠʡ ʩʦʩʪʘʚ ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ 

ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʝʝ ʬʠʣʴʪʨʘʮʠʝʡ ʯʝʨʝʟ ʧʦʯ-

ʚʦʛʨʫʥʪʳ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʉʚʷ-

ʪʦʡ ʠʩʪʦʯʥʠʢ ʚ ʧʦʩʝʣʢʝ ʂʦʤʩʦʤʦʣʝʮ ʄʠʯʫʨʠʥʩʢʘ-

ʥʘʫʢʦʛʨʘʜʘ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʚʷʪʦʡ ʠʩʪʦʯʥʠʢ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʙʝʟʳʤʷʥʥʦʤ ʨʦʜʥʠʢʦʚʦʤ ʫʨʦʯʠʱʝ, 

ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 0,060 ʢʤ2. ʋʨʦʯʠʱʝ 

ʩ ʠʩʪʦʯʥʠʢʦʤ ï ʦʟʝʨʥʦ-ʨʘʚʥʠʥʥʦʝ, ʢʨʫʪʦʩʢʣʦʥʦʚʦʝ 

ʠ ʭʦʣʤʠʩʪʦʝ. ʈʦʜʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ 52Á56'30.5" ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ ʠ 

40Á28'07.9" ʚʦʩʪʦʯʥʦʡ ʜʦʣʛʦʪʳ. ʆʥ ʦʪʥʦʩʠʪʩʷ ʢ 

ʧʦʚʳʰʝʥʥʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤ, ʤʘʣʦ ʜʝʙʠʪʥʳʤ 

ʨʦʜʥʠʢʘʤ ʛʨʫʥʪʦʚʳʭ ʧʦʨʦʚʳʭ ʚʦʜ. ʆʧʨʝʜʝʣʝʥʳ 

ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʜʝʙʠʪʘ (0,561 õ 1,240 ʤ3/ʯ), 

ʚʨʝʤʝʥʥʦʡ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ (5,70 õ 6,26 ʤʤʦʣʴ/ʣ), 

ʫʩʪʘʥʦʚʣʝʥ ʩʦʩʪʘʚ ʚʦʜʳ ʧʦ ʨʷʜʫ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ. ʇʦ ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʠ (11,0 ʤʤʦʣʴ/ʣ) ʠ ʥʠʪʨʘʪ-

ʘʤ (122 ʤʛ/ʣ) ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʦʣʝʡ. ʄʘʣʳʝ ʟʥʘʯʝʥʠʷ 

ʦʢʠʩʣʷʝʤʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʦʪʩʫʪ-

ʩʪʚʠʝ ʚ ʚʦʜʝ ʨʦʜʥʠʢʘ ʧʨʦʮʝʩʩʦʚ ʛʥʠʝʥʠʷ ʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ. ʄʘʩʩʘ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʚ ʚʦʜʝ ʩʦ-

ʩʪʘʚʣʷʝʪ 864 ʤʛ/ʣ, ʪ.ʝ. ʦʥʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʦ ʤʠ-

ʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʨʙʦʥʘʪʥʦ-

ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʤʫ ʪʠʧʫ, ʩʦʜʝʨʞʠʪ ʮʝʥʥʳʝ ʚ 

ʧʠʪʘʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʵʣʝʤʝʥʪʳ: ʤʘʨʛʘʥʝʮ, 

ʢʨʝʤʥʠʡ, ʬʪʦʨ, ʢʘʣʴʮʠʡ, ʧʨʠʷʪʥʘ ʥʘ ʚʢʫʩ. ʆʩʥʦ-

ʚʳʚʘʷʩʴ ʥʘ ʤʦʨʬʦʣʦʛʠʠ ʢʨʠʩʪʘʣʣʦʚ, ʨʝʟʫʣʴʪʘʪʘʭ 

ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ, ʤʦʞʥʦ ʟʘ-

ʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʩʦʩʪʘʚ ʢʨʠʩʪʘʣʣʦʚ ʚʭʦʜʷʪ ʤʠʥʝʨʘ-

ʣʳ: ʛʠʧʩ (ʩʦʩʪʘʚ CaSO4 Ĭ 2H2O), ʢʘʣʴʮʠʪ (ʩʦʩʪʘʚ 

CaCO3), ʘʨʘʛʦʥʠʪ (ʩʦʩʪʘʚ CaCO3) ʠ, ʚʝʨʦʷʪʥʦ, ʛʘ-

ʣʠʪ (ʩʦʩʪʘʚ NaCl). 

 

ɺʚʝʜʝʥʠʝ. ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷ-

ʜʦʤ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʝʝ ʬʠʣʴʪʨʘʮʠʝʡ ʯʝʨʝʟ ʧʦʯʚʦʛʨʫʥʪʳ. ʇʦ ʩʦʩʪʘʚʫ ʚʦʜ ʨʦʜʥʠʢʦʚ ʫ ʧʦʜ-

ʥʦʞʠʷ ʩʢʣʦʥʦʚ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ-

ʩʷ ʥʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʚ ʧʨʦʮʝʩʩʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠʣʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʩʪʘʥʦʚʠʚ 

ʭʘʨʘʢʪʝʨ ʟʘʛʨʷʟʥʝʥʠʷ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʠʟʤʝʥʠʪʴ ʘʛʨʦʪʝʭʥʦʣʦʛʠʶ ʚ ʮʝʣʷʭ 

ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʠ 

ʫʣʫʯʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʜʘʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʦʜʥʠʢʠ ʠ ʨʦʜʥʠʢʦʚʳʝ ʫʨʦʯʠʱʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ [4]. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʨʦʜʥʠʢʦʚ ʚ ʮʝ-

ʣʷʭ ʫʪʦʯʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ ʚʘʞʥʳʭ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʪʝʨ-

ʨʠʪʦʨʠʷʭ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʨʝʜʧʨʠʥʷʪʳʭ ʨʘʥʝʝ [3]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʨʷʜʘ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʉʚʷʪʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʧʦʩʝʣʢʝ ʂʦʤʩʦʤʦʣʝʮ. 



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017       29 

 

 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʉʚʷʪʦʡ ʠʩʪʦʯʥʠʢ ʚ ʧʦʩʝʣʢʝ ʂʦʤʩʦʤʦʣʝʮ ʄʠʯʫʨʠʥʩʢʘ-

ʥʘʫʢʦʛʨʘʜʘ. ʉʚʷʪʦʡ ʠʩʪʦʯʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʙʝʟʳʤʷʥʥʦʤ ʨʦʜʥʠʢʦʚʦʤ ʫʨʦʯʠʱʝ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʛʦ 

ʩʦʩʪʘʚʣʷʝʪ 0,060 ʢʤ2 (ʦʧʨʝʜʝʣʝʥʦ ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʧʣʦʱʘʜʠ, ʜʣʠʥʳ ʠ ʨʘʩʩʪʦʷ-

ʥʠʷ) [2]. ɹʝʟʳʤʷʥʥʦʝ ʫʨʦʯʠʱʝ ʩ ʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʝʪʩʷ ʦʟʝʨʥʦ-ʨʘʚʥʠʥʥʳʤ, ʢʨʫʪʦʩʢʣʦʥʦʚʳʤ (ʫʢʣʦʥ 

ʙʦʣʝʝ 10Á) ʠ ʭʦʣʤʠʩʪʳʤ [1]. ʀʩʪʦʯʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ 52Á56'30.5" ʩʝ-

ʚʝʨʥʦʡ ʰʠʨʦʪʳ ʠ 40Á28'07.9" ʚʦʩʪʦʯʥʦʡ ʜʦʣʛʦʪʳ. ʆʥ ʦʪʥʦʩʠʪʩʷ ʢ ʨʦʜʥʠʢʘʤ ʛʨʫʥʪʦʚʳʭ ʧʦʨʦʚʳʭ ʚʦʜ 

(II) ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [1], ʦʙʨʘʟʫʶʱʠʤʩʷ ʚ ʤʝʩʪʘʭ, ʢʦʛʜʘ ʵʨʦʟʠʦʥʥʳʝ ʚʨʝʟʳ ʚʩʢʨʳʚʘʶʪ ʢʦʥʪʘʢʪ 

ʭʦʨʦʰʦ ʧʨʦʥʠʮʘʝʤʳʭ ʟʝʤʥʳʭ ʩʣʦʝʚ ʩʦ ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʳʤʠ ʠʣʠ ʚʦʜʦʫʧʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʪʝʯʝ-

ʥʠʝ 2016ï2017 ʛʛ. ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʥʳ: ʜʝʙʠʪ ʨʦʜʥʠʢʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʵʣʝʤʝʥ-

ʪʦʚ ʠ ʠʦʥʦʚ, ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ, ʜʠʥʘʤʠʢʘ ʚʨʝʤʝʥʥʦʡ ʞʝʩʪʢʦʩʪʠ, ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʩʦʣʝʡ. ʅʘʟʚʘʥ-

ʥʳʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʜʥʠʢʘ ʨʘʥʝʝ ʥʝ ʠʟʫʯʘʣʠʩʴ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦʜʦʩʙʨʦʩ (ʜʝʙʠʪ ʨʦʜʥʠʢʘ) ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠʟʤʝʨʝʥʳ ʩʦ-

ʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ [1]. ɺʨʝʤʝʥʥʫʶ ʞʝʩʪʢʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʪʠʪʨʦʚʘʥʠʝʤ ʧʨʦʙʳ ʨʘʩʪʚʦʨʘ 

ʭʣʦʨʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,100 ʤʦʣʴ/ʣ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʥʜʠʢʘʪʦʨʘ ʤʝʪʠʣʦ-

ʨʘʥʞ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ [4]. ʇʦʩʪʦʷʥʥʘʷ ʞʝʩʪʢʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ɻʆʉʊʫ [5]. ʆʧʨʝʜʝʣʝʥʠʝ 

ʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʚʳʧʦʣʥʝʥʦ ʥʘ ʙʘʟʝ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çʕʂʆɿʆʅɼè ʄʦʩʢʦʚ-

ʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ ʧʦ ʠʟʚʝʩʪʥʳʤ ʤʝʪʦʜʠʢʘʤ. ʈʝʥʪʛʝ-

ʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʷʣʠ ʧʦ ʨʝʥʪʛʝʥʜʠʬʨʘʢʮʠʦʥʥʳʤ ʩʧʝʢʪʨʘʤ ʦʙʨʘʟʮʦʚ, ʟʘʧʠʩʘʥʥʳʤ ʥʘ 

ʧʨʠʙʦʨʝ ɼʈʆʅ-3ʄ; ʉʦ ʂŬ-ʠʟʣʫʯʝʥʠʝ, Feɓ-ʬʠʣʴʪʨ, ʨʝʞʠʤ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʦ ʪʦʯʢʘʤ, ʰʘʛ ʩʢʘʥʠ-

ʨʦʚʘʥʠʷ 0,05ï0,1 Üq, ʚʨʝʤʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʪʦʯʢʝ 3ï10 ʩ, ʤʝʪʦʜ ʧʦʨʦʰʢʘ, ʦʪ ʘʛʨʝʩʩʠʚʥʳʭ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʘʪʤʦʩʬʝʨʳ ʦʙʨʘʟʮʳ ʟʘʱʠʱʘʣʠ ʩʣʦʝʤ ʚʘʟʝʣʠʥʦʚʦʛʦ ʤʘʩʣʘ ʠʣʠ ʛʘʟʦʥʝʧʨʦʥʠʮʘʝʤʦʡ 

ʧʣʝʥʢʦʡ ʠʟ ʧʦʣʠʩʪʠʨʦʣʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. ɺ ʪʘʙʣʠʮʝ 1 ʪʘʢʞʝ ʧʨʠʚʦ-

ʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʜʝʙʠʪʫ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʚ ʩʝʥʪʷʙʨʝ 2015 ʛ. ʇʦ ʚʝʣʠʯʠʥʝ ʜʝʙʠʪʘ ʉʚʷʪʦʡ ʠʩ-

ʪʦʯʥʠʢ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʤʘʣʦʜʝʙʠʪʥʳʭ. ʇʦ ʩʪʝʧʝʥʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʝʙʠʪʘ (ʦʪʥʦʰʝʥʠʶ ʤʠʥʠ-

ʤʘʣʴʥʦʛʦ ʜʝʙʠʪʘ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ) ʨʦʜʥʠʢ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʩʪʦʷʥʥʳʤ (ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 

ʦʪ 1:1 ʜʦ 1:2). ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ ʚʦʜʦʩʙʨʦʩʘ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ: 

¶ ʚʦʜʦʩʙʨʦʩ (ʜʝʙʠʪ ʨʦʜʥʠʢʘ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʥʪʷʙʨʝʤ 2015 ʛ. ʚʦʟʨʦʩ ʚ 2 ʨʘʟʘ; 

¶ ʟʘ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʦʜʦʩʙʨʦʩ ʤʦʥʦʪʦʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ (ʥʘʙʣʶʜʘʝʤʦʝ ʫʤʝʥʴ-

ʰʝʥʠʝ ʜʝʙʠʪʘ ʥʝ ʫʜʘʝʪʩʷ ʦʙʲʷʩʥʠʪʴ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʜʠʥʘʤʠʢʦʡ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʥʦʨʤʳ ʦʩʘʜʢʦʚ); 

¶ ʫʚʝʣʠʯʝʥʠʝ ʚʦʜʦʩʙʨʦʩʘ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʘ ʟʘʪʝʤ ʫʤʝʥʴʰʝʥʠʝ ʝʛʦ ʚ ʣʝʪʥʝ-

ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʦʞʠʚʰʠʤʩʷ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ. 
ʊʘʙʣʠʮʘ 1 

ɼʠʥʘʤʠʢʘ ʨʷʜʘ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʉʚʷʪʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʦʩʝʣʢʘ ʂʦʤʩʦʤʦʣʝʮ 

ɼʘʪʘ ɺʦʜʦʩʙʨʦʩ, ʤ3/ʯ ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ 
ɺʨʝʤʝʥʥʘʷ  

ʞʝʩʪʢʦʩʪʴ, ʤʤʦʣʴ/ʣ 

ʉʫʭʦʡ  

ʦʩʪʘʪʦʢ, ʛ/ʣ 

ʆʙʱʘʷ  

ʞʝʩʢʦʩʪʴ 

30.09.2015 0,327 ʥ/ʫ 5,70 ʥ/ʫ ʥ/ʫ 

28.09.2016 0,701 +7,0 5,82 0,864 ʥ/ʫ 

28.10.2016 0,675 +8,5 5,88 ʥ/ʫ ʥ/ʫ 

14.12.2016 0,659 +7,0 6,06 ʥ/ʫ ʥ/ʫ 

18.01.2017 0,621 +7,0 6,10 ʥ/ʫ ʥ/ʫ 

17.02.2017 0,614 +7,0 6,11 0,980 ʥ/ʫ 

21.03.2017 1,019 +7,0 6,23 ʥ/ʫ ʥ/ʫ 

28.04.2017 1,240 +8,0 6,24 ʥ/ʫ 11,60 

18.05.2017 1,192 +8,0 6,26 ʥ/ʫ ʥ/ʫ 

28.06.2017 1,036 +9,0 6,24 ʥ/ʫ ʥ/ʫ 

15.08.2017 0,614 +10,0 6,35 ʥ/ʫ ʥ/ʫ 

18.09.2017 0,561 +9,5 6,36 ʥ/ʫ ʥ/ʫ 

ʇʨʠʤʝʯʘʥʠʝ. ʥ/ʫ ï ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

 

 

 

 

 



30        ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017 

 

 
ʊʘʙʣʠʮʘ 2 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʉʚʷʪʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʷʜʘ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʘʥʠʦʥʦʚ,  

ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʦʪʙʦʨ ʧʨʦʙ ʧʨʦʚʝʜʝʥ 28.03.2017) 

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ʇʦʛʨʝʰʥʦʩʪʴ  

ʠʟʤʝʨʝʥʠʡ Ñŭ 
ʅʦʨʤʘʪʠʚʳ ʇɼʂ [9] 

pH, ʝʜ. 6,799 0,01 ʝʜ. ʨʅ 6,9 

ʆʙʱʘʷ ʞʝʩʪʢʦʩʪʴ, ʤʛ ï ʵʢʚ/ʣ 11,0 15 % 7,0 

ʍʣʦʨʠʜ, ʤʛ/ʣ 62,8 15 % 350 

ʉʫʣʴʬʘʪʳ, ʤʛ/ʣ 92 15 % 500 

ʌʦʩʬʘʪʳ, ʤʛ/ʣ 0,09 30 % 3,5 

ɾʝʣʝʟʦ ʦʙʱʝʝ, ʤʛ/ʣ <0,02 ï 0,3 

ʄʘʨʛʘʥʝʮ, ʤʛ/ʣ 0,050 40 % 0,1 

ʆʢʠʩʣʷʝʤʦʩʪʴ ʧʝʨʤʘʥʛʘʥʘʪʥʘʷ, ʤʛ 

O2/ʣ 
0,2 25 % 5,9 

ɸʤʤʦʥʠʡ, ʤʛ/ʣ 0,07 49 % 2,5 

ʌʪʦʨʠʜ, ʤʛ/ʣ 0,33 15 % 1,5 

ʑʝʣʦʯʥʦʩʪʴ ʦʙʱʘʷ, ʤʛ ï ʵʢʚ/ʣ 6,2 13 % ʥʝ ʥʦʨʤʠʨʦʚʘʥʦ 

ɻʠʜʨʦʢʘʨʙʦʥʘʪʳ, ʤʛ/ʣ 381 13 % 1000 

ʂʨʝʤʥʠʡ, ʤʛ/ʣ 6,18 17 % 10,0 

ʅʠʪʨʘʪʳ, ʤʛ/ʣ 122 13 % 45 

ɺʟʚʝʰʝʥʥʳʝ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ, ʤʛ/ʣ <1 ï ʥʝ ʥʦʨʤʠʨʦʚʘʥʦ 

ʆʙʱʝʝ ʩʦʣʝʩʦʜʝʨʞʘʥʠʝ (ʫʩʣʦʚʥʦ ʧʦ 

NaCl), ʤʛ/ʣ 
538 10 % 1000 

ʇʨʠʤʝʯʘʥʠʝ. ʇɼʂ ï ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʚʦʜʦʩʙʨʦʩʘ, ʤ3/ʯ (ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʫʢʘʟʘʥʘ ʜʘʪʘ ʦʪʙʦʨʘ ʧʨʦʙ) 

 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʠʥʘʤʠʢʝ ʜʝʙʠʪʘ ʨʦʜʥʠʢʘ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ 30.09.2015 ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ [1]. ʂʘʢ ʚʠ-

ʜʠʤ ʠʟ ʪʘʙʣʠʮʳ 1, ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʠʩʪʦʯʥʠʢʝ ʥʝ ʚʝʣʠʢʠ, ʟʘ ʠʟʫʯʝʥʥʳʡ ʧʝʨʠʦʜ 

ʦʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ +7,0 õ +10,0 ʦʉ, ʥʦʩʷʪ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ, ʥʝʩʦʤʥʝʥʥʦ, ʦʙʫʩʣʦʚ-

ʣʝʥʳ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʢʣʠʤʘʪʘ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017       31 

 

 

ɺʦʜʘ ʚ ʨʦʜʥʠʢʝ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʦʝ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʥʦʡ ʞʝʩʪʢʦʩʪʠ, ʢʦʣʝʙʣʶʱʝʝʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 5,70ï6,36 ʤʤʦʣʴ/ʣ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʚʨʝʤʝʥʥʦʡ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ 

ʟʘ 12 ʤʝʩ 2016ï2017 ʛʛ.: ʚʨʝʤʝʥʥʘʷ ʞʝʩʪʢʦʩʪʴ ʚʦʜʳ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʚʦʟʨʘʩʪʘʝʪ. ʉʨʘʚʥʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʥʪʷʙʨʷ 2017 ʛ. (6,36 ʤʤʦʣʴ/ʣ) ʩ ʜʘʥʥʳʤʠ ʩʝʥʪʷʙʨʷ 2016 ʛ. (5,82 ʤʤʦʣʴ/ʣ) ʠ ʩʝʥ-

ʪʷʙʨʷ 2015 ʛ. (5,70 ʤʤʦʣʴ/ʣ) ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʵʪʦʛʦ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʢʘ-

ʟʘʪʝʣʷ, ʧʨʝʚʳʰʘʶʱʝʛʦ ʦʰʠʙʢʫ ʠʟʤʝʨʝʥʠʷ. ʀʟʤʝʥʝʥʠʝʤ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʟʘ ʵʪʠ ʤʝʩʷʮʳ (ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʝʥʪʷʙʨʝ 2015 ʛ. ʩʦʩʪʘʚʠʣʘ +13,49 ʦʉ, ʚ ʩʝʥʪʷʙʨʝ 

2016 ʛ. +11,55 ʦʉ, ʘ ʚ ʩʝʥʪʷʙʨʝ 2017 ʛ. +14,1ʦʉ) [7, 9] ʥʘʙʣʶʜʘʝʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʥʦʡ ʞʝʩʪ-

ʢʦʩʪʠ ʦʙʲʷʩʥʠʪʴ ʥʝ ʫʜʘʝʪʩʷ. ɺ ʧʦʠʩʢʝ ʬʘʢʪʦʨʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʫʢʘʟʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚʨʝʤʝʥ-

ʥʦʡ ʞʝʩʪʢʦʩʪʠ, ʤʳ ʚʠʜʠʤ ʩʚʦʶ ʜʘʣʴʥʝʡʰʫʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʟʘʜʘʯʫ. 

 
ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʚʨʝʤʝʥʥʦʡ ʞʝʩʪʢʦʩʪʠ (ʤʤʦʣʴ/ʣ) ʟʘ 2015ï2017 ʛʛ. 

 

ʉʦʜʝʨʞʘʥʠʝ ʨʷʜʘ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʦʥʦʚ ʚ ʚʦʜʝ ʉʚʷʪʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʤʘʨʪʝ 

2017 ʛ. (ʦʪʙʦʨ ʧʨʦʙ ʧʨʦʚʝʜʝʥ 28.03.2017) ʧʨʠʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʝ 2, ʛʜʝ ʪʘʢʞʝ ʫʢʘʟʘʥʳ ʇɼʂ 

ʵʣʝʤʝʥʪʦʚ ʠ ʠʦʥʦʚ ʜʣʷ ʧʠʪʴʝʚʳʭ ʚʦʜ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʉʘʥʇʠʅ [8]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʥʘʡʜʝʥʥʳʝ ʥʘʤʠ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ ʥʘʭʦʜʷʪʩʷ ʚ ʭʦʨʦʰʝʤ ʩʦʛʣʘʩʠʠ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çʕʢʦʟʦʥʜè. 

ʄʘʣʳʝ ʟʥʘʯʝʥʠʷ ʦʢʠʩʣʷʝʤʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʚ ʚʦʜʝ ʨʦʜʥʠʢʘ 

ʧʨʦʮʝʩʩʦʚ ʛʥʠʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ. ɺʦʜʘ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʛʠʜʨʦ-

ʢʘʨʙʦʥʘʪʦʚ, ʩʫʣʴʬʘʪʦʚ ʠ ʭʣʦʨʠʜʦʚ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʧʦ ʥʠʪʨʘ-

ʪʘʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚ 3 ʨʘʟʘ. ʇʦʠʩʢ ʧʨʠʯʠʥ ʥʘʙʣʶʜʘʝʤʦʛʦ ʬʘʢʪʘ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ. 

ʅʘʤʠ ʠʟʤʝʨʝʥ ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʩʦʣʝʡ ʚ ʚʦʜʝ ʨʦʜʥʠʢʘ. ʉʫʭʦʡ ʦʩʪʘʪʦʢ ï ʵʪʦ ʦʙʱʝʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʳʭ ʩʦʣʝʡ ʚ ʚʦʜʝ, ʦʥ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʝʧʝʥʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦ-

ʜʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʦʝʜʠʥʝʥʠʷʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʚ ʚʦʜʝ ʟʘʧʘʜʘ ʊʘʤʙʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʷʚʣʷʶʪʩʷ: ʢʘʨʙʦʥʘʪʳ, ʭʣʦʨʠʜʳ, ʩʫʣʴʬʘʪʳ ʠ ʥʠʪʨʘʪʳ, ʥʘʪʨʠʷ, ʢʘʣʠʷ, ʢʘʣʴʮʠʷ ʠ ʤʘʛ-

ʥʠʷ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʣʠʷʝʪ ʥʘ ʧʨʠʚʢʫʩ, ʢʦʨʨʦʟʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʚʦʜʳ, ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʥʘʢʠʧʠ. 

ɺʦʜʫ, ʩʦʜʝʨʞʘʱʫʶ ʜʦ 50ï100 ʤʛ/ʣ ʩʦʣʝʡ, ʩʯʠʪʘʶʪ ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ (ʜʠʩʪʠʣ-

ʣʠʨʦʚʘʥʥʘʷ), 100ï300 ʤʛ/ʣ ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ, 300ï500 ʤʛ/ʣ ï ʦʧʪʠ-

ʤʘʣʴʥʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʠ 500ï1000 ʤʛ/ʣ ï ʧʦʚʳʰʝʥʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ [3]. ʄʘʩʩʘ ʩʫʭʦ-

ʛʦ ʦʩʪʘʪʢʘ ʚ ʚʦʜʝ ʨʦʜʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 864 ʤʛ/ʣ, ʪ.ʝ. ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥ-

ʥʦʡ (500ï1000 ʤʛ/ʣ). ʆʜʥʘʢʦ ʚʦʜʘ ʠʟ ʜʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʨʠʷʪʥʘ ʥʘ ʚʢʫʩ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠ-



32        ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017 

 

 
ʚʝʜʝʥʳ ʬʦʪʦ ʢʨʠʩʪʘʣʣʦʚ ʩʦʣʝʡ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʫʜʘʣʝʥʠʠ ʚʦʜʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105 ʦʉ. 

ɸʥʘʣʠʟ ʚʳʧʦʣʥʷʣʠ ʜʣʷ ʦʙʨʘʟʮʘ ˉ 1, ʦʪʦʙʨʘʥʥʦʛʦ ʩ ʢʨʘʝʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʧʷʪʥʘ (ʩʤ. ʨʠ-

ʩʫʥʦʢ 3ʙ) ʠ ʦʙʨʘʟʮʘ ˉ 2, ʦʪʦʙʨʘʥʥʦʛʦ ʠʟ ʮʝʥʪʨʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʧʷʪʥʘ (ʩʤ. ʨʠʩʫʥʦʢ 3ʘ), 

ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʧʨʠ ʚʳʧʘʨʠʚʘʥʠʠ ʚʦʜʳ ʧʨʠ 105 ʦʉ. ʈʝʥʪʛʝʥʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠ-

ʩʫʥʢʘʭ 4 ʠ 5. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʦʨʬʦʣʦʛʠʠ ʢʨʠʩʪʘʣʣʦʚ, ʨʝʟʫʣʴʪʘʪʘʭ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘ-

ʣʠʟʘ ʦʙʨʘʟʮʦʚ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʩʦʩʪʘʚ ʢʨʠʩʪʘʣʣʦʚ ʚʭʦʜʠʪ ʤʠʥʝʨʘʣ ʛʠʧʩ (ʩʦʩʪʘʚ 

CaSO4 Ĭ 2H2O), ʥʘ ʨʠʩʫʥʢʝ 3ʘ ʚʠʜʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʵʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʜʚʦʡʥʠʢʠ: ʬʠʛʫʨʘ, 

ʥʘʧʦʤʠʥʘʶʱʘʷ ʙʫʢʚʫ çʭè. ʊʘʢʞʝ ʩʦʜʝʨʞʠʪ ʤʠʥʝʨʘʣ ʢʘʣʴʮʠʪ (ʩʦʩʪʘʚ CaCO3 ï ʢʨʠʩʪʘʣʣʳ 

ʥʘʧʦʤʠʥʘʶʱʠʝ ʦʢʪʘʵʜʨʳ), ʘʨʘʛʦʥʠʪ (ʩʦʩʪʘʚ CaCO3) ʠ, ʚʝʨʦʷʪʥʦ, ʛʘʣʠʪ (ʩʦʩʪʘʚ NaCl) ï ʵʪʦ 

ʩʣʝʜʫʝʪ ʠʟ ʘʥʘʣʠʟʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤ. 

 

                
   ʘ           ʙ 
ʈʠʩʫʥʦʢ 3. ʂʨʠʩʪʘʣʣʳ ʩʦʣʝʡ (ʩʫʭʦʡ ʦʩʪʘʪʦʢ) ʚ ʚʦʜʝ ʉʚʷʪʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʧʦʩʝʣʢʝ ʂʦʤʩʦʤʦʣʝʮ:  

ʘ ï ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʧʷʪʥʘ; ʙ ï ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ʯʘʩʪʴ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ  

ʧʷʪʥʘ (ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧ, ʫʚ. 400) 

 

 

 

 
 

ʈʠʩʫʥʦʢ 4. ʈʝʥʪʛʝʥʦʛʨʘʤʤʘ ʦʙʨʘʟʮʘ ˉ 1 (ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ʯʘʩʪʴ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʧʷʪʥʘ) 
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ʈʠʩʫʥʦʢ 5. ʈʝʥʪʛʝʥʦʛʨʘʤʤʘ ʦʙʨʘʟʮʘ ˉ 2 (ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʧʷʪʥʘ) 

 

ɺ ʪʚʝʨʜʦʤ ʦʩʪʘʪʢʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʧʨʦʟʨʘʯʥʳʝ ʙʝʩʮʚʝʪʥʳʝ ʢʨʠʩʪʘʣʣʳ, ʩʦʩʪʘʚ 

ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʠʷ. ʀʟ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʤʘʩʩʝ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ, ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ 

(864 ʤʛ/ʣ), ʠ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2 ʟʥʘʯʝʥʠʷʭ ʦʙʱʝʛʦ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ (ʫʩʣʦʚʥʦ ʧʦ NaCl) 

538 ʤʛ/ʣ, ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʚ ʪʚʝʨʜʦʤ ʦʩʪʘʪʢʝ ʢʘʣʴʮʠʷ ʚ 

ʧʨʝʦʙʣʘʜʘʶʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʛʥʠʝʤ (ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʙʳ 

ʙʣʠʟʢʠ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʜʘ ʠʩʪʦʯʥʠʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʤʫ ʪʠʧʫ, 

ʩʦʜʝʨʞʠʪ ʮʝʥʥʳʝ ʚ ʧʠʪʘʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʵʣʝʤʝʥʪʳ: ʤʘʨʛʘʥʝʮ, ʢʨʝʤʥʠʡ, ʬʪʦʨ, ʢʘʣʴʮʠʡ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʢʦʤʧʣʝʢʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʘ ʚʦʜʳ ʨʦʜʥʠʢʘ, ʝʝ ʤʦʞʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʧʠʪʴʷ ʚ ʥʘʪʠʚʥʦʤ ʚʠʜʝ ʠ ʣʠʰʴ ʦʛʨʘʥʠʯʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʮʝʣʝʡ. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʩʣʝʜʫ-

ʶʱʠʝ ʚʳʚʦʜʳ. 

1. ɹʝʟʳʤʷʥʥʦʝ ʫʨʦʯʠʱʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʝʣʢʘ ʂʦʤʩʦʤʦʣʝʮ ʄʠʯʫʨʠʥ-

ʩʢʘ-ʥʘʫʢʦʛʨʘʜʘ, ʷʚʣʷʝʪʩʷ ʦʟʝʨʥʦ-ʨʘʚʥʠʥʥʳʤ, ʢʨʫʪʦʩʢʣʦʥʦʚʳʤ ʠ ʭʦʣʤʠʩʪʳʤ. 

2. ʉʚʷʪʦʡ ʠʩʪʦʯʥʠʢ ʵʪʦʛʦ ʫʨʦʯʠʱʘ ʦʪʥʦʩʠʪʩʷ ʢ ʨʦʜʥʠʢʘʤ ʛʨʫʥʪʦʚʳʭ ʧʦʨʦʚʳʭ ʚʦʜ (II), 

ʧʦ ʚʝʣʠʯʠʥʝ ʜʝʙʠʪʘ ï ʢ ʤʘʣʦʜʝʙʠʪʥʦʤʫ, ʧʦ ʩʪʝʧʝʥʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʝʙʠʪʘ ï ʢ ʧʦʩʪʦʷʥʥʦʤʫ. 

3. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʠʥʘʤʠʢʝ ʜʝʙʠʪʘ ʨʦʜʥʠʢʘ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ 30.09.2015 ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ.  

4. ʂʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʨʦʜʥʠʢʘ ʥʦʩʷʪ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʙʫʩʣʦʚʣʝʥʳ ʧʦ-

ʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. 

5. ʆʙʱʘʷ ʞʝʩʪʢʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʚ ʚʦʜʝ ʨʦʜʥʠʢʘ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

6. ɼʘʥʥʳʝ ʧʦ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ ʨʦʜʥʠʢ ʢ ʫʤʝʨʝʥʥʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤ 

ʠʩʪʦʯʥʠʢʘʤ. ɺʦʜʘ ʠʩʪʦʯʥʠʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʤʫ ʪʠʧʫ, ʩʦʜʝʨʞʠʪ 

ʮʝʥʥʳʝ ʚ ʧʠʪʘʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʵʣʝʤʝʥʪʳ: ʤʘʨʛʘʥʝʮ, ʢʨʝʤʥʠʡ, ʬʪʦʨ, ʢʘʣʴʮʠʡ. 
 

ɹʠʙʣʠʦʛʨʘʬʠʷ 
1. ɻʆʉʊ 31954.2012 çɺʦʜʘ ʧʠʪʴʝʚʘʷ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʞʝʩʪʢʦʩʪʠ (ʩ ʧʦʧʨʘʚʢʦʡ)è. 

2. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ ʉʧʫʪʥʠʢʦʚʳʝ ʢʘʨʪʳ ɻʫʛʣ ʜʣʷ ʨʘʩʯʝʪʘ ʧʣʦʱʘʜʠ, ʜʣʠʥʳ ʠ ʨʘʩʩʪʦʷʥʠʷ 
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P.A. Kostrikin  

 

DYNAMICS OF SOME GEOCHEMICAL INDICATORS OF THE HOLY SPRING  

IN KOMSOMOLETS SETTLEMENTOF MICHURINSK -SCIENCE TOWN  

IN TAMBOV REGION  

 

Key words: holy spring, spring tract, 

yield of spring, temporary water hardness, total 

water hardness, dry residue, salt content, water 

temperature.  

Abstract. Mineralogical and chemical 

composition of spring water is determined by a 

number of factors, including the filtration of wa-

ter through soil. The object of the study is the 

Holy Spring in Komsomolets settlement of Mi-

churinsk-naukograd in Tambov region. The holy 

spring is located in an unnamed spring tract, the 

area of which is 0.060 km2. The tract with the 

source is lacustrine-plain, steep and hilly. The 

geographical coordinates of the spring are 

52Á56'30.5" north latitude and 40Á28'07.9" east 

longitude. It is a type of highly mineralized, low-

debit springs of ground interstitial water. Sea-

sonal fluctuations of production rate (0.561 õ 

1.240 m3/hour), temporary hardness of water 

(5.70 õ 6.26 mmol/l) are determined, water com-

position is established for a number of other in-

dicators. According to the total hardness (11.0 

mmol/l) and nitrates (122 mg/l), the maximum 

permissible concentrations of salts are observed. 

Small values of oxidability make it possible to 

state the absence of rotting processes of organic 

residues in spring water. The weight of the dry 

residue in water is 864 mg/l, i.ʝ. it is highly min-

eralized and belongs to the carbonate-chloride-

sulphate type, contains nutritional elements: 

manganese, silicon, fluorine, calcium, has a 

pleasant taste. Based on the morphology of the 

crystals, the results of X-ray phase analysis of 

the samples, it can be concluded that crystals 

include the following the minerals: gypsum 

(CaSO4 Ĭ 2H2O composition), calcite (CaCO3 

composition), aragonite (CaCO3 composition) 

and probably halite (NaCl composition).  
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Ⱦ.Ⱦ. ȷɆɖɒɔɓɔɈ, ȳ.Ⱥ. ȲɎɖɍɆɋɈ 
 
ȴȼȫȳȰȦ ȵȶȴȪȹȰȸȮȨȳȴȷȸȮ ȷȴȶȸȴȨ ȴȭȮȲȴȩȴ ɅȽȲȫȳɅ  
Ȩ ȹȷȱȴȨȮɅȻ ɄȬȳȴȩȴ ȶȫȩȮȴȳȦ ȶȫȷȵȹȧȱȮȰȮ ȹȭȧȫȰȮȷȸȦȳ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʯʤʝʥʴ, ʩʝʣʝʢʮʠʷ, ʩʦʨʪ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ, 

ʢʫʩʪʠʩʪʦʩʪʴ, ʢʦʣʦʩ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ. 

ʈʝʬʝʨʘʪ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʚ ʶʞʥʳʭ 

ʨʝʛʠʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ʇʨʠ ʦʮʝʥʢʝ ʨʘʟ-

ʣʠʯʥʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʥʦʛʦʨʷʜ-

ʥʳʝ ʩʦʨʪʘ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳ, ʯʝʤ ʜʚʫʨʷʜʥʳʝ. 

 ʗʯʤʝʥʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʢʦʨʤʦʚʦʡ 

ʢʫʣʴʪʫʨʦʡ, ʚʳʨʘʱʠʚʘʝʤʦʡ ʥʘ ʧʦʣʠʚʥʳʭ ʠ ʙʦʛʘʨʥʳʭ 

ʟʝʤʣʷʭ ʋʟʙʝʢʠʩʪʘʥʘ, ʥʘʨʷʜʫ ʩ ʵʪʠʤ ʷʯʤʝʥʴ ʪʘʢʞʝ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺʩʝ ʩʦʨʪʘ ʷʯʤʝʥʷ, ʚʥʝʩʝʥʥʳʝ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʨʝʝʩʪʨ, ʧʨʠʛʦʜʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ, ʩʦʟʜʘʥʳ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʋʟʙʝʢʠʩʪʘʥʘ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʧʨʝʜʩʪʦʠʪ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʘʷ ʨʘʙʦʪʘ 

ʧʦ ʩʦʟʜʘʥʠʶ ʨʘʥʥʝʩʧʝʣʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʟʘʩʫʭʝ, 

ʞʘʨʦʩʪʦʡʢʠʭ, ʟʠʤʦʩʪʦʡʢʠʭ, ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʧʦʣʝʛʘʥʠʶ ʠ ʙʦʣʝʟʥʷʤ ʩʦʨʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʷʯʤʝʥʷ. ʌʝʨʤʝʨʳ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʨʠʣʘʛʘʶʪ ʚʩʝ 

ʫʩʠʣʠʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʘʣʦʚʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ. 

ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʷʯʤʝʥʷ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ 

ʥʘ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʷʯʤʝʥʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʰʝʥʠʮʝʡ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʝʧʣʝ ʠ ʥʘ ʚʳʩʦʢʦʝ 

ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ. ʆʜʥʘ ʠʟ 

ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ 

ʋʟʙʝʢʠʩʪʘʥʘ ï ʩʫʭʘʷ ʠ ʞʘʨʢʘʷ ʧʦʛʦʜʘ. ʏʘʩʪʘʷ ʟʘʩʫʭʘ 

ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʷʯʤʝʥʷ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʝʥʠʝ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ. ɿʘʩʫʭʘ ʫʤʝʥʴʰʘʝʪ ʥʘʢʦʧʣʝʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʨʘʩʪʝʥʠʷʭ, ʟʘʤʝʜʣʷʝʪ ʨʦʩʪ 

ʣʠʩʪʴʝʚ ʠ ʫʤʝʥʴʰʘʝʪ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʣʝʞʘʱʫʶ ʚ ʦʩʥʦʚʝ ʬʦʪʦʩʠʥʪʝʟʘ. ʇʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʘʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ 

ʠ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʫʨʦʞʘʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʨ-

ʪʦʚ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʇʝʨʝʭʦʜ ʢ ʘʜʘʧʪʠʚʥʦʤʫ ʚʦʟʜʝʣʳʚʘ-

ʥʠʶ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚʦʟʤʦʞʝʥ ʣʠʰʴ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʚʠʜʳ ʠ ʩʦʨʪʘ ʨʘʩʪʝ-

ʥʠʡ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʙʫʜʫʪ ʩʧʦʩʦʙʥʳ ʩ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜ-

ʥʳʝ, ʪʝʭʥʦʛʝʥʥʳʝ ʠ ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ [1ï2]. 

ɺʢʣʘʜ ʩʦʨʪʘ ʚ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ 50ï70 %. ɺ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʦʩʪʘ ʚʝʣʠʯʠʥʳ ʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʧʝʣʦʩʪʠ, 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʧʦʨʘʞʝʥʠʶ ʙʦʣʝʟʥʷʤʠ, ʚʨʝʜʠʪʝʣʷʤʠ [3ï

5]. 

ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʣʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʷʚ-

ʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʝʣʝʢʮʠʠ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ [4ï6]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʚ ʧʨʦʮʝʩʩʝ ʩʝʣʝʢʮʠʠ ʥʘ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʶʞʥʦʛʦ ʨʝʛʠʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ 

ʅʀʀɿɿɹʂ ʂʘʰʢʘʜʘʨʠɹʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʚ 2015ï2017 ʛʛ.  

ɺ ʦʧʳʪʝ ʠʟʫʯʘʣʠ 22 ʩʦʨʪʘ ʷʯʤʝʥʷ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʭʣʦʧʯʘʪʥʠʢ. ʇʦʜ ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙ-

ʨʘʙʦʪʢʫ ʙʳʣʠ ʚʥʝʩʝʥʳ ʫʜʦʙʨʝʥʠʷ ʚ ʜʦʟʝ N90ʈ80ʂ60 ʢʛ ʜ.ʚ./ʛʘ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʷʯʤʝʥʷ ï 4 ʤʣʥ ʰʪ. 

ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 1 ʛʘ. ʈʘʟʤʝʱʝʥʠʝ ʜʝʣʷʥʦʢ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ, ʧʦʚʪʦʨʥʦʩʪʴ 3-ʢʨʘʪʥʘʷ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ï 33,6 ʤ2, ʫʯʝʪʥʘʷ ï 25 ʤ2. ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ 10ï20 ʥʦʷʙʨʷ ʩʝʷʣʢʦʡ ʉʅ-16, 

ʫʙʦʨʢʫ ʟʝʨʥʘ ï 5ï10 ʠʶʥ ̫ʢʦʤʙʘʡʥʦʤ XEGE-125. ʋʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʫʙʦʨʢʝ ʧʝʨʝʩʯʠʪʳʚʘʣʠ ʥʘ 

100 % ʯʠʩʪʦʪʫ ʠ 14 % ʚʣʘʞʥʦʩʪʴ. ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʢʦʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʭr ʢʫʣʴʪʫʨ, ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɹ.ɸ. ɼʦʩʧʝʭʦʚʘ. ʅʘʨʷʜʫ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ ʦʙʨʘʙʦʪʢʠ ʵʢʩ-
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ʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠʤʝʥʠʣʠ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷ-

ʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʦʨʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʟʘʚʠʩʝʣʘ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ ʚʳʨʘʱʠʚʘʥʠʷ [6]. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ: ʚ 

2015 ʛ. ʩʦʨʪʘ ʩʦʟʨʝʣʠ ʟʘ 175ï182 ʜʥʝʡ, ʚ 2016 ʛ. ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 180ï185 ʜʥʝʡ, 

ʘ ʚ 2017 ʛ. ï 180ï190 ʜʥʝʡ. 

ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʧʦ ʛʦʜʘʤ ʫ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʚ ʦʧʳʪʝ ʙʳʣʘ ʩʨʝʜʥʝʡ, ʚʳʰʝ ʩʨʝʜʥʝʡ ʠ ʭʦ-

ʨʦʰʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʥʝ ʦʢʘʟʳʚʘʣʠ ʦʩʦʙʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʢ ʫʙʦʨʢʝ ʩʦʭʨʘʥʠʣʦʩʴ 75,0ï82,5 % ʨʘʩʪʝʥʠʡ. 

ɸʥʘʣʠʟ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟ 22 ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʤʘʢʩʠʤʘʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʩʦʨʪʘ ɺʦʭʘ ï 4,51 ʪ/ʛʘ, ʐɼʅ.../2007/11 ï 

4,48 ʪ/ʛʘ, ʂʇ7/08-4,37 ʪ/ʛʘ, 2010/77 ʠ ʅʇ 4/21 ï 4,36 ʪ/ʛʘ (ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʘ 1 

ʋʨʦʞʘʡʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ (2015ï2017 ʛʛ.) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʦʨʪʘ 
ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʷʯʤʝʥʷ, ʮ/ʛʘ ʉʨʝʜʥʝʝ ʟʘ 2015ï2017 ʛʛ., 

ʮ/ʛʘ 

ʆʪʢʣʦʥʝʥʠʝ 

(+/ï), ʮ/ʛʘ 2015 ʛ. 2016 ʛ. 2017 ʛ. 

Hʇ 4/18 42,5 41,2 40,8 41,5 +0,8 

Victoria/M2//-4-30é 40,1 40 43,7 41,3 +0,6 

Ste/AntoresVEA721é 42,4 44,2 42,1 42,9 +2,2 

ʐɼʅ.../2007/11     44,5 44,6 45,3 44,8 +4,1 

ɺʦʭʘ 42,8 44,6 47,8 45,1 +4,4 

Sodik-02 41 40,9 43,2 41,7 +1,0 

ɹʦʣסʘʣʠ ʩʪʘʥʜʘʨʪ 40,7 41 40,3 40,7 0 

ʇʘʨʘ-118          40,9 42,5 41,5 41,6 +1,0 

ɸʛ/2011 39,8 45,4 40,7 42,0 +1,3 

Ardak/3/Alpha///117- 39,8 42,5 40,1 40,8 +0,1 

1004/2013 40,15 42,2 42,5 41,6 +1,0 

2010/77 43,1 43 44,8 43,6 +3,0 

ʉʢʘ-2-2 42 39,6 41,5 41,0 +0,4 

2010/4 42,7 39,2 40,6 40,8 +0,2 

2010/21 40,6 41,5 40,7 40,9 +0,3 

2010/22 41,5 41 43,1 41,9 +1,2 

2010/36 40,7 38,6 46,1 41,8 +1,1 

2010/37 40,8 39,8 43,5 41,4 +0,7 

ʅʇ/3/21 43,2 44,2 41,1 42,8 +2,2 

ʂʇ7/08 43,1 43,8 44,3 43,7 +3,1 

ʅʇ 4/21 41,3 45,3 44,2 43,6 +2,9 

ʂʇ7/01 42,8 44,7 40,6 42,7 +2,0 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʡʥʦʩʪʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʚʩʝʭ ʩʦʨʪʦʚ 

ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 1,6ï1,8 ʠ ʦʥʠ ʦʪʣʠʯʘʣʠʩʴ ʚʳʩʦʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʢʫʱʝ-

ʥʠʶ.  

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙ-

ʣʝʡ. ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʚ ʦʧʳʪʝ ʧʦ ʩʦʨʪʘʤ ʩʦʩʪʘʚʠʣʦ ʦʪ 472 ʜʦ 540 ʰʪ. ʉʘʤʳʡ 

ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪʤʝʯʘʣʩʷ ʫ ʩʦʨʪʦʚ ʐɼʅ.../2007/11 ï 540 ʰʪ., Sodik-02 ï 538 ʰʪ., Hʇ 4/18-

536 ʰʪ., Victoria/M2//-4-30 ï 528 ʰʪ. ʠ ɺʦʭʘ ï 522 ʰʪ. ʩ 1 ʤ2 (ʪʘʙʣʠʮʘ 2). 

ɼʣʠʥʘ ʢʦʣʦʩʘ ʫ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 5,2ï10,9 ʩʤ. ʇʦ ʧʨʠʟʥʘʢʫ 

çʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝè ʫ ʤʥʦʛʦʨʷʜʥʳʭ ʩʦʨʪʦʚ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʩʦʩʪʘʚʠʣʦ 62,0ï74,0 
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ʰʪ. ʃʫʯʰʠʤʠ ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʷʚʣʷʶʪʩʷ ʩʦʨʪʘ 2010/4 ï 74 ʰʪ., ʐɼʅ.../2007/11 ʠ 2010/21 ï ʧʦ 

72 ʰʪ., ʫ ʜʚʫʨʷʜʥʳʭ ʩʦʨʪʦʚ ï ɺʦʭʘ ï 33 ʰʪ., Victoria/M2//-4-30é ï 30,5 ʰʪ.  

ʇʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ ʚʳʜʝʣʠʣʠʩʴ ʜʚʫʨʷʜʥʳʝ ʩʦʨʪʘ Ste/AntoresVEA721 ï 1,35 ʛ, 

Victoria/M2//-4-30é ï 1,33 ʛ, ʤʥʦʛʦʨʷʜʥʳʝ ʩʦʨʪʘ 100413 ï 2,44 ʛ, ɸʛ/2011 ï 1,52 ʛ. 

ʊʘʙʣʠʮʘ 2 

ʆʩʥʦʚʥʝr ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʨʪʦʚ ʷʯʤʝʥʷ 

ʅʘʟʚʘʥʠʝ 

ʩʦʨʪʘ 

ʂʦʣʠʯʝʩʪʚʦ 

ʨʘʩʪʝʥʠʡ 

ʥʘ 1 ʤ2, h ʪ. 

ʆʙʰʝʝ 

ʢʦʣʠ-

ʯʝʩʪʚʦ 

ʩʪʝʙʣʝʡ 

ʥʘ 1 ʤ2, 

ʰʪ. 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʦʜʫʢ-

ʪʠʚʥʳʭ 

ʩʪʝʙʣʝʡ  

ʥʘ 1 ʤ2, h ʪ. 

ɺr ʩʦ-

ʪʘ 

ʨʘʩʪʝ-

ʥʠ̫ , 

ʩʤ 

ɼʣʠ-

ʥʘ 

ʢʦʣʦ-

ʩʘ, ʩʤ 

ʄʘʩʩʘ 

ʟʝʨʝʥ 

ʚ 1 

ʢʦʣʦ-

ʩʝ, ʛ 

ʂʦʣʠ-

ʯʝʩʪʚʦ 

ʟʝʨʝʥ ʚ 1 

ʢʦʣʦʩʝ, 

ʰʪ. 

ʄʘʩ-

ʩʘ 

1000 

ʟʝ-

ʨʝʥ, 

ʛ 

ʅʘʪʫ-

ʨʘ 

ʟʝʨʥʘ, 

ʛ/ʣ 

Hʇ 4/18 300 556 536 103 9,3 1,39 30,5 46,3 644 

Victoria/M2// 

-4-30 
311 547 528 102 8,5 1,33 30,5 44,7 636 

Ste/AntoresV

EA721 
304 547 523 100 8,4 1,35 33,0 44,5 654 

ʐɼʅ.../2007/

11 
308 564 540 100 8,0 2,14 72,0 41,05 657 

ɺʦʭʘ 302 547 522 98 10,9 1,44 33,0 46,8 652 

Sodik -02 302 563 538 100 8,4 1,29 30,0 43,1 661 

ɹʦʣסʘʣʠ  

ʩʪʘʥʜʘʨʪ 
303 528 507 98 7,0 1,28 30,0 42,8 656 

ʇʘʨʘ-118          318 503 483 103 6,5 2,10 67,0 41,3 652 

ɸʛ/2011 321 505 484 101 10,8 1,52 33,8 47,2 661 

Ardak/3/ 

Alpha///117 
308 518 495 104 9,9 1,47 31,0 44,2 646 

1004/2013 306 518 498 103 9,7 1,46 32,0 42,6 656 

2010/77 307 522 504 102 5,6 1,90 68,5 42,3 673 

ʉʢʘ-2-2 330 528 506 105 6,0 1,85 67,8 40,8 633 

2010/4 306 543 515 102 5,5 2,08 74,0 40,0 658 

2010/21 306 543 510 101 7,9 2,03 72,0 41,7 653 

2010/22 315 555 524 101 5,2 2,03 64,0 40,3 639 

2010/36 302 527 502 100 8,1 1,33 30,0 45,1 643 

2010/37 317 547 521 104 8,0 1,41 32,0 44,4 659 

ʅʇ/3/21 310 526 506 103 7,3 2,03 64,0 40,8 656 

ʂʇ7/08 302 531 501 102 8,1 2,07 62,0 42,3 675 

ʅʇ 4/21 329 532 503 99 8,1 2,10 70,0 41,6 674 

ʂʇ7/01 310 500 472 100 8,5 2,10 66,0 41,8 650 

 

ʄʘʩʩʘ 1000 ʟʝʨʝʥ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʨʠʪʝʨʠʡ 

ʢʨʫʧʥʦʩʪʠ ʟʝʨʥʘ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʠʷ ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ ʤʝʞʜʫ ʜʚʫʨʷʜʥʳʤʠ ʠ ʤʥʦʛʦʨʷʜʥʳʤʠ 

ʩʦʨʪʘʤʠ. ɼʚʫʨʷʜʥʳʝ ʩʦʨʪʘ ʠʤʝʶʪ ʙʦʣʝʝ ʢʨʫʧʥʦʝ ʟʝʨʥʦ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 42,3 ʜʦ 47,2 ʛ. 

ʇʦ ʢʨʫʧʥʦʩʪʠ ʟʝʨʥʦ ʦʪʣʠʯʘʣʦʩʴ ʫ ʩʦʨʪʦʚ ɸʛ/2011 ï 47,2 ʛ, ɺʦʭʘ ï 46,8 ʛ, Hʇ 4/18 ï 46,3 ʛ ʠ 2010/36 ï 

45,1 ʛ. ʋ ʤʥʦʛʦʨʷʜʥʳʭ ʩʦʨʪʦʚ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʩʦʩʪʘʚʠʣʘ ʦʪ 40,0 ʜʦ 42,3 ʛ. ʉʘʤʦʝ ʢʨʫʧʥʦʝ ʟʝʨʥʦ 

ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʫ ʩʦʨʪʘ 2010/77 (42,3 ʛ). 

ɹʳʣʘ ʦʪʤʝʯʝʥʘ ʨʘʟʣʠʯʥʘʷ ʩʪʝʧʝʥʴ ʩʚʷʟʠ ʧʦ ʩʦʨʪʘʤ ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ ʨʘʩ-

ʪʝʥʠʷ ʚ ʦʧʳʪʝ ʠ ʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʴʶ (r = 0,60ï0,89), ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ (r = 0,55ï0,89) ʠ ʤʘʩ-

ʩʦʡ ʟʝʨʥʘ ʩ ʦʜʥʦʛʦ ʢʦʣʦʩʘ (r = 0,59ï0,89). 

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʠʣʠ ʭʘʨʘʢʪʝʨ ʨʝʘʢʮʠʠ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ 

ʥʘ ʚʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʩʦʨʪʘ ʩ ʣʫʯʰʠʤ ʢʦʤʧʣʝʢʩʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 
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ʇʦ ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʶʞʥʦʛʦ ʨʝʛʠʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ʚʳʜʝʣʠʣʠʩʴ ʤʥʦʛʦʨʷʜʥʳʝ ʩʦʨʪʘ ʷʯʤʝʥʷ, ʫ ʢʦʪʦʨʳʭ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ 

ʩʦʩʪʘʚʠʣʦ: ʫ ʩʦʨʪʘ 2010/4 ï 74 ʰʪ., ʫ ʩʦʨʪʘ ʐɼʅ.../2007/11 ʠ 2010/21 ï ʧʦ 72 ʰʪ.; ʩʨʝʜʠ ʜʚʫʨʷʜ-

ʥʳʭ ʩʦʨʪʦʚ: ɺʦʭʘ ï33 ʰʪ., Victoria/M2//-4-30é ï 30,5 ʰʪ. 
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EVALUATING WINTER BARLEY PRODUCTIVITY IN THE SOUTH REGION OF THE 

REPUBLIC UZBEKISTAN  
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Abstract. The article outlines the productivity 

of various barley varieties in the southern regions of the 

Republic. When evaluating different barley varieties, it 

was found that multi-row varieties are more productive 

than double-row ones. 

 Barley is the main fodder crop grown on irri-

gated and rain-fed lands of Uzbekistan, along with that 

barley is also widely used in food industry. 

 All barley varieties, listed in the State Register, 

are cultivatable in the territory of the Republic and were 

created by breeders from Uzbekistan. Additionally, 

large-scale work is planned to create early-ripe, drought 

resistant, heat-resistant, winter-hardy, lodging-resistant 

and disease-resistant varieties based on the use of biolog-

ical capabilities of barley. 

 Farmers in our country make every effort to 

increase the gross grain yield. When placing barley, you 

should pay attention to some frost resistance of barley in 

comparison with wheat, the need for warmth and high 

yield quality in the southern regions. One of the main 

features of the climatic zones in Uzbekistan is dry and 

hot weather. Frequent drought in our country, during the 

growing season of barley, has a great effect on the plant, 

which leads to a decrease in the productivity and grain 

quality. Drought reduces organic matter accumulation in 

plants, slows down the growth of leaves and reduces the 

working surface underlying photosynthesis. Therefore, 

one of the main requirements for new barley varieties in 

Uzbekistan is high drought and heat resistance. 
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ȨɋɘɋɖɎɓɆɖɎɥ Ɏ ɍɔɔɘɋɛɓɎɥ 
 

ʋɼʂ: 636.2.034 

 
ȷ.Ȧ. ȱɆɒɔɓɔɈ, Ȯ.Ȧ. ȷɐɔɖɐɎɓɆ, ȫ.ȳ. ȸɖɋɘɢɥɐɔɈɆ 
 
ȵȶȴȪȹȰȸȮȨȳȴȫ ȪȴȱȩȴȱȫȸȮȫ ȽȮȷȸȴȵȴȶȴȪȳɁȻ ȰȴȶȴȨ  
ȷȮȲȲȫȳȸȦȱɂȷȰȴȯ ȵȴȶȴȪɁ Ȯ ȵȴȲȫȷȳɁȻ ȶȦȭȳȴȯ ȰȶȴȨȳȴȷȸȮ  
ȵȴ ȰȶȦȷȳȴ-ȵȫȷȸȶȴȯ ȩȴȱȾȸȮȳȷȰȴȯ ȵȴȶȴȪȫ  
Ȩ ȹȷȱȴȨȮɅȻ ȮȳȸȫȳȷȮȨȳȴȯ ȸȫȻȳȴȱȴȩȮȮ ȵȶȴȮȭȨȴȪȷȸȨȦ ȲȴȱȴȰȦ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ, ʚʦʩʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʈʝʬʝʨʘʪ. ʇʝʨʝʭʦʜ ʦʪʨʘʩʣʠ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʦʚʦʜʩʪʚʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʩ ʜʦʝʥʠʝʤ ʢʦʨʦʚ ʥʘ ʚʳʩʦ-

ʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʜʦʠʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ 

ʧʨʝʜʲʷʚʣʷʝʪ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʜʦʨʦʚʴʶ ʞʠ-

ʚʦʪʥʳʭ, ʪʝʤʧʝʨʘʤʝʥʪʫ. ʈʝʞʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʨʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʬʝʨʤʘʭ ʦʯʝʥʴ ʞʝʩʪʢʠʡ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʤʝʝʪ ʤʝʩʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦ-

ʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʧʨʦʜʫʢ-

ʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. 

ʇʦʠʩʢʠ ʧʫʪʝʡ ʨʘʟʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʦʪʣʠ-

ʯʘʶʱʠʭʩʷ ʧʨʦʜʫʢʪʠʚʥʳʤ ʜʦʣʛʦʣʝʪʠʝʤ, ʚʝʜʫʪʩʷ ʜʘʚ-

ʥʦ, ʥʦ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʧʦʢʘ ʥʝ ʧʨʝʜʣʦʞʝʥʦ. 

ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʚʳʷʚʣʝʥʠʶ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʝʘʣʠʟʘʮʠʠ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʘʚʪʦʨʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʤʝʣʠ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʩʠʤʤʝʥʪʘʣʴʩʢʠʝ 

ʢʦʨʦʚʳ (ʥʘ 0,26ï0,64 ʣʘʢʪʘʮʠʠ), ʥʦ ʨʘʟʥʠʮʘ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʘ. ʇʦ ʧʦʞʠʟʥʝʥʥʦʤʫ 

ʫʜʦʶ ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʩʢʦʪʘ ʧʨʝʠʤʫ-

ʱʝʩʪʚʦ ʪʘʢʞʝ ʙʳʣʦ ʟʘ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʤʠ 

ʩʠʤʤʝʥʪʘʣʴʩʢʠʤʠ ʢʦʨʦʚʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ 

ʧʝʨʚʦʤʫ ʦʧʳʪʫ ï 7696, 68 ʢʛ (ʨ > 0,99), ʧʦ ʚʪʦ-

ʨʦʤʫ ï 3087,08 ʢʛ, ʠ ʪʨʝʪʴʝʤʫ ï 3693,29 ʢʛ (ʨ > 

0,95).  

ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʢʘʩʘʶʱʠʭʩʷ ʧʦʞʠʟʥʝʥ-

ʥʳʭ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ, ʧʦʢʘʟʘʣ, ʯʪʦ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʧʦʤʝʩʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʯʠʩʪʦʧʦʨʦʜʥʳʤʠ ʩʠʤʤʝʥʪʘʣʘʤʠ ʦʪʣʠʯʘʣʠʩʴ 

ʣʫʯʰʝʡ ʧʦʣʦʚʦʡ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ. 

ʉ ʫʭʫʜʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ ʩ 

ʣʫʯʰʝʡ ʧʦʟʠʮʠʠ ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʧʦʤʝʩʥʳʝ (ʨʘʟ-

ʥʦʡ ʢʨʦʚʥʦʩʪʠ ʧʦ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ ʢʨʘʩʥʦ-

ʧʝʩʪʨʦʡ ʤʘʩʪʠ) ʞʠʚʦʪʥʳʝ, ʢʘʢ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʧʦ ʧʦʢʘʟʘ-

ʪʝʣʷʤ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʳʤ ʢʘʯʝʩʪʚʘʤ. 

 

ɺʚʝʜʝʥʠʝ. ʆʪ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʢʦʨʦʚ ʟʘʚʠʩʷʪ ʧʦʞʠʟʥʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʩʪʘʜʘ, ʨʘʟʤʝʨ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ ʥʘ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʧʨʠʚʝʣʘ ʢ ʟʥʘʯʠʪʝʣʴ-

ʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʨʦʚ. ɻʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʨʦʩʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʪʨʝʙʫʝʪ ʙʳʩʪʨʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʩʪʘʜ ʠ ʧʝʨʝʚʦʜʘ ʦʪʨʘʩʣʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʫʶ 

ʪʝʭʥʦʣʦʛʠʶ, ʢʦʪʦʨʘʷ ʚʳʜʚʠʛʘʝʪ ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʞʠʚʦʪʥʳʤ [1]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʝʜ-

ʥʠʡ ʩʨʦʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʦʚ ʥʘ ʤʦʣʦʯʥʳʭ ʬʝʨʤʘʭ ʈʦʩʩʠʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʩʝʛʦ 2,5ï3,0 ʣʘʢ-

ʪʘʮʠʷʤʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʞʠʚʦʪʥʳʭ ʥʝ ʜʦʞʠʚʘʶʪ ʜʦ ʚʦʟʨʘʩʪʘ, ʚ ʢʦʪʦʨʦʤ ʤʦʛ ʙʳ 

ʧʨʦʷʚʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʪ.ʝ. ʜʦ ʧʝʨʠʦʜʘ 5ï7-ʡ ʣʘʢ-

ʪʘʮʠʠ. 

ʆʧʪʠʤʘʣʴʥʦʡ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʤʦ-

ʣʦʯʥʫʶ ʢʦʨʦʚʫ, ʦʪ ʢʦʪʦʨʦʡ ʚ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʣʘʢʪʘʮʠʡ ʚ ʩʨʝʜʥʝʤ ʧʦʣʫʯʘʶʪ ʧʦ 6000 ʢʛ ʤʦʣʦʢʘ, 

ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʥʦʨʤʘʣʴʥʫʶ ʧʣʦʜʦʚʠʪʦʩʪʴ, ʪ.ʝ. ʜʘʝʪ ʦʜʥʦʛʦ ʪʝʣʝʥʢʘ ʚ ʛʦʜ, ʠʤʝʝʪ ʭʦʨʦʰʝʝ 

ʟʜʦʨʦʚʴʝ ʠ ʢʨʝʧʢʫʶ ʢʦʥʩʪʠʪʫʮʠʶ. ʇʦʞʠʟʥʝʥʥʳʡ ʫʜʦʡ ʫ ʪʘʢʦʛʦ ʞʠʚʦʪʥʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 

36 ʪ ʤʦʣʦʢʘ. ʇʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚʳ ʩʧʦʩʦʙʥʳ ʩʦʭʨʘʥʷʪʴ ʚʳʩʦʢʠʝ ʫʜʦʠ 

ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʜʦ 12ï14-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ [4]. 

ʇʦʠʩʢʠ ʧʫʪʝʡ ʨʘʟʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʨʦʜʫʢʪʠʚʥʳʤ ʜʦʣʛʦʣʝʪʠʝʤ, ʚʝʜʫʪ-

ʩʷ ʜʘʚʥʦ, ʥʦ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʧʦʢʘ ʥʝ ʧʨʝʜʣʦʞʝʥʦ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʦʚ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʫʯʭʦʟʝ-ʧʣʝʤʟʘʚʦʜʝ 

çʂʦʤʩʦʤʦʣʝʮè ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʧʝʨʚʠʯʥʦʛʦ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʫʯʝʪʘ. 

ʉʨʘʚʥʠʚʘʣʠ ʢʦʨʦʚ-ʩʚʝʨʩʪʥʠʮ, ʚʳʙʳʚʰʠʭ ʠʟ ʩʪʘʜʘ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʠ ʢʦʨʦʚ ʚ ʣʘʢʪʘʮʠʷʭ ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʘʢ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ ʢʦʨʦʚ ʠ 

ʚʦʟʨʘʩʪʦʤ ʧʝʨʚʦʛʦ ʦʪʝʣʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʘʥʘʣʠʟ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ ʤʦ-

ʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʪʘʜʘ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʢʦʨʦʚ. ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʛʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʢʘʟʳʚʘʶʱʠʤʠ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʦʚ, ʷʚʣʷʶʪʩʷ ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝ-

ʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʦʛʦ ʠ ʫʨʦʚʝʥʴ ʢʦʨʤʣʝʥʠʷ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʣʦʢʘ [2, 3]. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʧʦʞʠʟʥʝʥʥʦʡ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ.  

ʊʘʙʣʠʮʘ 1 

ʇʦʞʠʟʥʝʥʥʘʷ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʯʠʩʪʦʧʦʨʦʜʥʳʭ  

ʠ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʩʠʤʤʝʥʪʘʣʴʩʢʠʭ ʢʦʨʦʚ 

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʂʦʣʠʯʝʩʪʚʦ 

ʣʘʢʪʘʮʠʡ 
ɺʘʣʦʚʦʡ ʫʜʦʡ, ʢʛ ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, % 

ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦ-

ʛʦ ʞʠʨʘ, ʢʛ 

ʉ 6,6 Ñ 0,3 29992,9 Ñ 1341,9 3,76 Ñ 0,01 1128,2 Ñ 50,8 

ʇʦʣʫʢʨʦʚʥʳʝ 

ʧʦ ʂʇɻ 
7,2 Ñ 0,3 37689,6 Ñ 2167,4 3,76 Ñ 0,01 1418,9 Ñ 82,3 

ʉ Ñ ʢ ʧʦʣʫ-

ʢʨʦʚʥʳʤ ʧʦ 

ʂʇɻ 

ï0,6 ï7696,7* 0 ï290,7* 

ʉ 4,3 Ñ 0,3 19880,8 Ñ 1959,5 3,73 Ñ 0,01 744,3 Ñ 73,9 

ı-ʢʨʦʚʥʳʝ ʧʦ 

ʂʇɻ 
4,9 Ñ 0,3 22967,8 Ñ 2242,5 3,76 Ñ 0,01 865,1 Ñ 84,9 

ʉ Ñ ʢ ı-

ʢʨʦʚʥʳʤ ʧʦ 

ʂʇɻ 

ï0,6 ï3087,0 0,03** ï120,8 

ʉ 3,6 Ñ 0,2 15068,8 Ñ 1126,3 3,81 Ñ 0,02 576,1 Ñ 43,1 

1/8-ʢʨʦʚʥʳʝ 

ʧʦ ʂʇɻ 
3,9 Ñ 0,2 18762,1 Ñ 1156,2 3,78 Ñ 0,01 707,5 Ñ 42,6 

ʉ Ñ ʢ 1/8-

ʢʨʦʚʥʳʤ ʧʦ 

ʂʇɻ 

ï0,3 ï3693,29 +0,03 ï131,4** 

ʇʨʠʤʝʯʘʥʠʝ. ɿʜʝʩʴ ʠ ʚ ʪʘʙʣ. 2: ʉ ï ʩʠʤʤʝʥʪʘʣʴʩʢʘʷ ʧʦʨʦʜʘ; ʂʇɻ ï ʢʨʘʩʥʦ-ʧʝʩʪʨʘʷ ʛʦʣʰʪʠʥʩʢʘʷ ʧʦʨʦʜʘ. 

*ʨ > 0,99; **ʨ > 0,95. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʣʠ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʩʠʤʤʝʥʪʘʣʴʩʢʠʝ ʢʦʨʦʚʳ (ʥʘ 0,26ï0,64 ʣʘʢʪʘʮʠʠ), ʥʦ 

ʨʘʟʥʠʮʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʘ. ʇʦ ʧʦʞʠʟʥʝʥʥʦʤʫ ʫʜʦʶ ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʩʢʦʪʘ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʞʝ ʙʳʣʦ ʟʘ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʤʤʝʥʪʘʣʴʩʢʠʤʠ ʢʦʨʦʚʘʤʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʧʦ ʧʝʨʚʦʤʫ ʦʧʳʪʫ ï 7696,68 ʢʛ (ʨ > 0,99), ʧʦ ʚʪʦʨʦʤʫ ï 3087,08 ʢʛ, ʠ ʪʨʝʪʴʝʤʫ ï 

3693,29 ʢʛ (ʨ > 0,95). 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʢʘʩʘʶʱʠʭʩʷ ʧʦʞʠʟʥʝʥʥʳʭ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ, ʧʦʢʘʟʘʣ, ʯʪʦ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʧʦʤʝʩʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʦʧʦʨʦʜʥʳʤʠ ʩʠʤʤʝʥʪʘʣʘʤʠ ʦʪʣʠʯʘʣʠʩʴ ʣʫʯ-

ʰʝʡ ʧʦʣʦʚʦʡ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ (ʪʘʙʣ. 2). ʊʘʢ, ʚʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝʣʘ ʫ ʧʦʣʫʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ 

ʙʳʣ ʤʝʥʴʰʝ ʥʘ 2,32 ʤʝʩ (ʨ > 0,99), ʫ ı-ʢʨʦʚʥʳʭ (ʧʦ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ) ʩʠʤʤʝʥʪʘʣʦʚ ʥʘ 

2,38 ʤʝʩ (ʨ > 0,95), ʠ 1/8-ʢʨʦʚʥʳʭ ï ʥʘ 1,31 ʤʝʩ, ʯʝʤ ʫ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʠʤʤʝʥʪʘʣʦʚ.  
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ʊʘʙʣʠʮʘ 2 

ʇʦʞʠʟʥʝʥʥʳʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʠ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʩʠʤʤʝʥ-

ʪʘʣʴʩʢʠʭ ʢʦʨʦʚ 

ɻʨʫʧʧʘ  

ʞʠʚʦʪʥʳʭ 

ʏʠʩʣʦ  

ʦʪʝʣʦʚ 

ʉʝʨʚʠʩ-

ʧʝʨʠʦʜ, ʜʥʝʡ 

ʉʫʭʦʩʪʦʡʥʳʡ 

ʧʝʨʠʦʜ, ʜʥʝʡ 

ʄʝʞʦʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ, ʜʥʝʡ 
ʀʥʜʝʢʩ ɼʦʭʠ 

ʉ 6,6 Ñ 0,3 100,3 Ñ 6,4 72,1 Ñ 2,9 380,3 Ñ 6,4 43,2 

ʇʦʣʫʢʨʦʚʥʳʝ ʧʦ 

ʂʇɻ 
7,2 Ñ 0,3 106,2 Ñ 6,4 74,7 Ñ 3,5 386,2 Ñ 6,4 45,2 

ʉ Ñ ʢ ʧʦʣʫʢʨʦʚʥʳʤ 

ʧʦ ʂʇɻ 
ï0,6 ï5,9 ï2,6 ï5,9 ï2,0 

ʉ 4,3 Ñ 0,3 97,0 Ñ 9,4 83,5 Ñ 6,0 377,0 Ñ 9,4 40,6 

ʇʦʤʝʩʠ ı-ʢʨʦʚʥʳʝ 

ʧʦ ʂʇɻ 
4,9 Ñ 0,4 100,9 Ñ 9,4 72,3 Ñ 3,7 380,8 Ñ 9,4 43,1 

ʉ Ñ ʢ ı-ʢʨʦʚʥʳʤ 

ʧʦ ʂʇɻ 
ï0,6 ï3,9 +11,2 ï3,8 ï2,5 

ʉ 3,6 Ñ 0,2 117,5 Ñ 11,9 75,6 Ñ 3,2 397,5 Ñ 11,9 41,3 

1/8-ʢʨʦʚʥʳʝ ʧʦ 

ʂʇɻ 
3,9 Ñ 0,2 110,5 Ñ 7,5 75,1 Ñ 3,2 390,5 Ñ 7,5 43,1 

ʉ Ñ ʢ 1/8-ʢʨʦʚʥʳʤ 

ʧʦ ʂʇɻ 
ï0,3 7,0 +0,5 +7,0 ï1,8 

 

ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʭʦʩʪʦʡʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ 

ʚʳʰʝ ʫ ʧʦʣʫʢʨʦʚʥʳʭ ʢʦʨʦʚ (2,59 ʜʥʝʡ), ʚʦ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʩʣʫʯʘʝ, ʥʘʦʙʦʨʦʪ ï ʫ ʯʠʩʪʦʧʦʨʦʜ-

ʥʳʭ (11,21 ʠ 0,52 ʜʥʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʦʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʫ 

ʧʦʤʝʩʥʳʭ ʠ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ï 12ï13 ʤʝʩ. 

ʇʦ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʠʥʜʝʢʩʘ ɼʦʭʠ ʩʨʘʚʥʠʚʘʝʤʳʝ ʛʨʫʧʧʳ ʢʦʨʦʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʠʤʝʶʱʠʤ ʩʨʝʜʥʶʶ ʧʣʦʜʦʚʠʪʦʩʪʴ, ʥʦ ʫ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʞʠʚʦʪʥʳʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʝ-

ʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʫ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ (ʥʘ 1,77ï2,50).  

ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʚʳʙʨʘʢʦʚʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʷʚʣʷʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʞʠʚʦʪʥʳʭ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʫʩʣʦʚʠʷʤ 

ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɺʳʚʦʜʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʢʦʤʝʥʜʫʝʤ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʧʦʞʠʟʥʝʥʥʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʜʦ 

30 ʪ ʤʦʣʦʢʘ ʠ ʙʦʣʝʝ ʧʨʠʤʝʥʷʪʴ ʚʚʦʜʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩ ʙʳʢʘʤʠ ʫʣʫʯʰʘʶʱʝʡ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʠ ʚʦʟʚʨʘʪʥʦʝ ʩʢʨʝʱʠʚʘʥʠʝ ʜʦ ʢʨʦʚʥʦʩʪʠ 1/8 ʧʦ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʛʦʣʰʪʠʥ-

ʩʢʦʡ ʧʦʨʦʜʝ. 
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S.A. Lamonov, I.A. Skorkina, E.N. Tretyakova 

 

PRODUCTIVE LONGEVITY OF COWS PUREBRED SIMMENTAL AND CROSSBRED 

DIFFERENT KROVNOSTI AT THE RED -AND-WHITE HOLSTEIN BREED  

IN THE CONDITIONS OF INT ENSIVE TECHNOLOGY OF MILK PRODUCTION  

 

Key words: milk yield, productive lon-

gevity, reproductive ability. 

Abstract. The industryôs transition dairy 

cattle industrial technology of milk production 

milking cows in milking installations high-

performance places special demands on the ani-

malsô health, temperament. The mode of use of 

cows on modern farms are very hard, resulting in 

a significant reduction in the period of produc-

tive use of animals. 

Finding ways of breeding animals, char-

acterized by productive longevity, being a long 

time, but effective techniques not yet proposed. 

Therefore, relevant is the research to identify 

factors that help realize the genetic potential and 

enhancing the productive use of cows. 

In studies conducted by the authors re-

vealed that the greatest duration of economic use 

had gostinichnye Simmental cows (0.26 and 0.64 

lactation), but the difference is not statistically 

significant. For lifetime yield of milk, an average 

of one head of cattle, the advantage was for gos-

tinichnyi Simmental cows, respectively on the 

first experience ï 7696.68 kg (P >0.99), the sec-

ond ï 3087.08 kg, and third ï 3693.29 kg (P 

>0.95).  

Analysis of data on lifetime reproductive 

qualities revealed that gostinichnye hybrids 

compared to purebred Simmental cows had the 

best sexual precocity. 

With the deterioration of conditions of 

feeding ï the best position have shown them-

selves crossbred (different krovnosti for CNG) 

animals as the duration of economic use, and 

indices of milk productivity and reproductive 

qualities. 
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Ʉ.Ȩ. ȷɎɍɔɈɆ, ȫ.ȫ. ȧɔɖɎɗɔɈɆ, ȴ.Ȧ. ȸɆɖɋɋɈɆ, ȳ.ȫ. ȩɖɎɞɎɓ  
 
ȺȦȰȸȮȽȫȷȰȴȫ ȰȴȶȲȱȫȳȮȫ ȬȮȨȴȸȳɁȻ 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʳʝ ʢʦʨʦʚʳ, ʢʦʨ-

ʤʘ, ʨʘʮʠʦʥ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚ. 

ʈʝʬʝʨʘʪ. ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

ʠʥʪʝʥʩʠʚʥʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʤʦʣʦʯʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʘ-

ʢʠʭ ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʥʝʨʛʠʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʥʦʨʤʘʤʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ 

ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ, ʬʠʟʠʦʣʦ-

ʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ, ʫʛʣʝʚʦʜʥʦʛʦ ʠ ʧʨʦʪʝʠʥʦʚʦʛʦ ʧʠ-

ʪʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʧʨʠ ʢʦʨʤʣʝʥʠʠ 

ʘʜʘʧʪʠʚʥʳʤʠ ʢʦʨʤʦʚʳʤʠ ʨʘʮʠʦʥʘʤʠ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʢʦʨʤʦʚ, ʢʦʨʤʣʝʥʠʝ ʜʦʡʥʳʭ ʠ ʩʫʭʦʩʪʦʡʥʳʭ 

ʢʦʨʦʚ ʚ ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ, ʠʟʫʯʝʥʳ ʨʘʮʠʦʥʳ 

ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʦ ʢʦʨʤʦʚʳʤ ʢʣʘʩʩʘʤ. ʍʠ-

ʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚ ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʤ ʧʦ-

ʢʘʟʘʪʝʣʝʤ ʠʭ ʧʠʪʘʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʤʦ-

ʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʥʦʩʪʴʶ 

ʦʙʝʩʧʝʯʠʪʴ ʞʠʚʦʪʥʳʭ ʢʦʨʤʘʤʠ, ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘʛʦʪʦʚʢʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʢʦʨʤʦʚ. ʆʙʲ-

ʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʤʦʣʦʯʥʳʝ ʢʦʨʦʚʳ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ʂʦ-

ʨʦʚʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʢʦʨʤʦʚʳʝ ʢʣʘʩʩʳ, ʢʦʪʦʨʳʝ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʞʠʚʦʡ ʤʘʩʩʳ, ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʀʤʝʶʪʩʷ 3 

ʢʣʘʩʩʘ ʠ ʛʨʫʧʧʘ ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ. ʄʦʣʦʯʥʳʝ 

ʢʦʨʦʚʳ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ: 

1 ʢʣʘʩʩ ï ʣʘʢʪʠʨʫʶʱʠʝ ʢʦʨʦʚʳ ʩ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʴʶ 40 ʢʛ ʤʦʣʦʢʘ, 2 ʢʣʘʩʩ ï ʞʠʚʦʪʥʳʝ ʩ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴʶ 34 ʢʛ ʤʦʣʦʢʘ ʚ ʩʫʪʢʠ, 3 ʢʣʘʩʩ ï 20 ʢʛ. 

ʂʣʘʩʩ ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ ʧʨʠ ʧʣʘʥʦʚʦʤ ʫʜʦʝ ʠʤʝ-

ʝʪ 7500 ʢʛ ʤʦʣʦʢʘ. ʂʦʨʤʣʝʥʠʝ ʢʦʨʦʚ ʧʦ ʢʦʨʤʦʚʳʤ 

ʢʣʘʩʩʘʤ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʣʥʦʮʝʥʥʦʝ ʧʠ-

ʪʘʥʠʝ ʩ ʫʯʝʪʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ, ʚʦʟʨʘʩʪʘ ʠ ʫʧʠʪʘʥʥʦʩʪʠ ʧʨʠ ʙʦʣʝʝ 

ʵʢʦʥʦʤʥʦʤ ʨʘʩʭʦʜʝ ʢʦʨʤʦʚ. 

 

ɺʚʝʜʝʥʠʝ. ɼʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘ-

ʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦ-

ʩʪʠʞʝʥʠʡ ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ, ʫʢʨʝʧʣʝʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʠʩʪʝʤ ʢʦʨʤʣʝʥʠʷ [8, 10]. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʝʡʰʠʭ ʫʩʣʦʚʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʧʝʭ ʚ ʨʘʟʚʠʪʠʠ ʦʪʨʘʩʣʠ ʩʢʦʪʦʚʦʜʩʪʚʘ, 

ʷʚʣʷʝʪʩʷ ʛʨʘʤʦʪʥʦʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʢʘʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, 

ʩʦʭʨʘʥʥʦʩʪʴ ʠʭ ʟʜʦʨʦʚʴʷ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʩʝʭ ʚʘʞʥʝʡʰʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʥʘ 60ï70% ʟʘ-

ʚʠʩʠʪ ʦʪ ʫʤʝʣʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʩ ʧʦʪʨʝʙʥʦʩʪʴʶ ʞʠʚʦʪʥʳʭ ʚ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʥʘʨʷʜʫ ʩ ʩʦʟʜʘʥʠʝʤ 

ʧʨʦʯʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʦʨʤʘʭ ʧʦ-

ʣʝʟʥʳʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʩʚʦʡʩʪʚʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʵʪʠ ʧʦʪʨʝʙʥʦʩʪʠ. ʅʝʜʦʩʪʘʪʢʠ ʚ ʢʦʨʤʣʝʥʠʠ 

ʫʩʪʨʘʥʷʶʪ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʤʦʚ ʠ ʥʝʜʦʩʪʘʶʱʠʭ ʞʠʚʦʪʥʳʤ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʪʝʠʥʦʚʳʭ, ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʚʠʪʘʤʠʥʥʳʭ ʚʝʱʝʩʪʚ [1, 7, 9]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʫ ʩʫʭʦʩʪʦʡ-

ʥʳʭ ʠ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʩ ʫʯʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʨʤʣʝʥʠʷ ʠ ʙʦʪʘʥʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ [3ï6]. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʨʤʦʚ. ʏʪʦʙʳ 

ʠʤʝʪʴ ʦʙʲʝʢʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʨʤʘ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʢʦʨʤʘʭ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʨʤʦʚ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʭ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴ ʠ ʧʨʠʛʦʜʥʦʩʪʴ ʢ ʩʢʘʨʤʣʠʚʘʥʠʶ [2]. ɺ ʧʨʘʢʪʠʢʝ ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʨʘʮʠʦʥʦʚ, ʚʳ-

ʯʠʩʣʝʥʥʦʡ ʧʦ ʩʨʝʜʥʠʤ ʪʘʙʣʠʯʥʳʤ ʜʘʥʥʳʤ, ʠ ʬʘʢʪʠʯʝʩʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ɽʩʣʠ ʞʠʚʦʪʥʳʝ ʥʝʜʦʢʘʨʤʣʠʚʘʶʪʩʷ ʠʣʠ ʧʦʣʫʯʘʶʪ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʨʘʮʠʦʥʳ, ʵʪʦ ʚʝʜʝʪ ʢ 

ʩʥʠʞʝʥʠʶ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʶ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʟʘʙʦʣʝʚʘʥʠʶ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚ, ʬʘʢʪʠʯʝʩʢʦʝ ʢʦʨʤʣʝʥʠʝ 

ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ. 



44        ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017 

 

 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʉʇʂ çʅʠʞʝʛʦʨʦʜʝʮè ɼʘʣʴʥʝʢʦʥʩʪʘʥʪʠʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʤʦʣʦʯʥʳʝ ʢʦʨʦʚʳ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ʆʙʱʝʝ ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ ʚ ʜʘʥʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ, ʩʦʩʪʘʚʠʣʦ 1236 ʛʦʣʦʚ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʛʦʜʦʚʦʡ ʫʜʦʡ ʤʦʣʦʢʘ ʥʘ 1 

ʛʦʣʦʚʫ  7375 ʣ, ʪʝʣʷʪ ï 579 ʛʦʣʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʨʤʦʚ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʙʘʟʝ ʌɻʋ ʮʝʥʪʨʘ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ çʅʠʞʝʛʦʨʦʜʩʢʠʡè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʪʝʨʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʦʨʤʘʭ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʟʘʛʦ-

ʪʦʚʢʠ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ, ʥʘʨʫʰʘʷ ʝʛʦ ʩʪʨʫʢʪʫʨʫ. ɺʩʝ ʵʪʦ ʟʘʪʷ-

ʛʠʚʘʝʪ ʚʦʧʨʦʩ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʦʝ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʣʫʯʝʥʠʝ ʦʪ ʥʠʭ ʧʣʘ-

ʥʠʨʫʝʤʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  

ɹʳʣʦ ʠʟʫʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʦʪʦʚʣʷʝʤʳʭ ʚ ʭʦʟʷʡʩʪʚʝ ʢʦʨʤʦʚ, ʠʭ ʩʦʩʪʘʚ, ʧʠʪʘʪʝʣʴʥʦʩʪʴ 

ʦʪ ʫʨʦʞʘʝʚ 2015ï2016 ʛʛ. ʇʨʦʠʟʚʦʜʷʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʦʨʤʘ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ: ʩʝʥʦ ʣʫ-

ʛʦʚʦʝ, ʩʝʥʘʞ ʢʣʝʚʝʨʥʳʡ, ʩʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ, ʷʯʤʝʥʴ, ʦʚʝʩ, ʨʦʞʴ ʵʢʩʪʨʘʛʠʨʦʚʘʥʥʘʷ, ʧʣʶʱʝʥʥʦʝ 

ʢʫʢʫʨʫʟʥʦʝ ʟʝʨʥʦ. ʆʩʥʦʚʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʙʤʝʥʥʦʤ ʧʨʦʪʝʠʥʝ ʢʦʨʦʚ ʦʙʝʩʧʝʯʠʚʘʣʠ ʚʚʝʜʝʥʠʝʤ ʚ 

ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʰʨʦʪʘ, ʞʤʳʭʘ ʣʴʥʷʥʦʛʦ. ʈʘʮʠʦʥ ʙʘʣʘʥʩʠʨʦʚʘʣʠ ʧʨʝʤʠʢʩʦʤ ʢʦʨʤʦ-

ʚʳʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʜʣʷ ʢʦʨʦʚ.  

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʧʨʠʤʝʨʝ ʢʦʨʤʘ çʩʝʥʦ ʣʫʛʦʚʦʝè ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʝ. 
ɸʥʘʣʠʟ ʢʦʨʤʦʚʦʡ ʮʝʥʥʦʩʪʠ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʂʦʨʤ 

ɺʦ-

ʜʘ, 

% 

ʉʫʭʦʝ 

ʚʝʱʝ-

ʩʪʚʦ, % 

ʉʳʨʦʡ 

ʧʨʦʪʝ-

ʠʥ, % 

ʉʳʨʘʷ 

ʢʣʝʪʯʘʪ-

ʢʘ, % 

ʂʘʨʦ-

ʪʠʥ, 

ʤʛ 

ʉʘ-

ʭʘʨ, ʛ 

ʆʙʤʝʥ-

ʥʘʷ 

ʵʥʝʨʛʠʷ, 

ʄɼʞ 

ʂʦʨʤʦ-

ʚʘʷ ʝʜʠ-

ʥʠʮʘ 

ʉʳ-

ʨʦʡ 

ʧʨʦ-

ʪʝʠʥ 

ʂʣʘʩʩ 

ʉʝʥʦ 

ʣʫʛʦ-

ʚʦʝ 

15,0 85,0 10,0 33,0 33,0 73,0 7,3 0,51 8,15 II  

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚ ʭʦʟʷʡʩʪʚʝ ʧʨʦʠʟʚʦʜʷʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʦʨʤʘ ʜʣʷ 

ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ ʦʪʩʪʫʧʣʝʥʠʷ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʢʦʨʤʦʚ ʥʝ ʧʦʟʚʦ-

ʣʷʶʪ ʧʦʣʫʯʠʪʴ ʠʭ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ I ʢʦʨʤʦʚʦʛʦ ʢʣʘʩʩʘ ʧʦ ɻʆʉʊʫ.  

ʉʝʥʦ ʣʫʛʦʚʦʝ ʛʦʪʦʚʷʪ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ ʧʫʪʝʤ ʩʫʰʢʠ ʪʨʘʚ ʚ ʧʨʦʢʦʩʘʭ ʩ ʧʦʩʣʝʜʫ-

ʶʱʠʤ ʘʢʪʠʚʥʳʤ ʚʝʥʪʠʣʠʨʦʚʘʥʠʝʤ ʚ ʩʝʥʥʳʭ ʩʘʨʘʷʭ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝ-

ʪʦʜ. ʋʙʦʨʢʫ ʪʨʘʚ ʥʘ ʩʝʥʦ ʥʘʯʠʥʘʶʪ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ ʪʨʘʚ ï ʬʘʟʫ ʢʦʣʦʰʝʥʠʷ ʟʣʘ-

ʢʦʚʳʭ ʠ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ, ʫʨʦʚʝʥʴ ʢʣʝʪʯʘʪʢʠ ʚ ʩʫ-

ʭʦʤ ʚʝʱʝʩʪʚʝ ʩʦʩʪʘʚʣʷʝʪ 33,0 %, ʪʦʛʜʘ ʢʘʢ ʧʦ ʩʪʘʥʜʘʨʪʫ I ʢʣʘʩʩʘ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 25,0 %. 

ʅʘʢʦʧʣʝʥʠʝ ʪʨʫʜʥʦʧʝʨʝʚʘʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʥʝʡʪʨʘʣʴʥʦ-ʜʝʪʝʨʛʝʥʪʥʘʷ, ʢʠʩʣʦʪʥʦ-ʜʝʪʝʨʛʝʥʪʥʘʷ 

ʢʣʝʪʯʘʪʢʘ) ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʩʪʝʥʠʷʭ ʩ ʨʦʩʪʦʤ. 

ʏʝʤ ʧʦʟʜʥʝʝ ʧʦ ʩʨʦʢʘʤ ʥʘʯʠʥʘʝʪʩʷ ʫʙʦʨʢʘ ʪʨʘʚ ʥʘ ʩʝʥʦ, ʢʦʛʜʘ ʩʚʝʪʦʚʦʡ ʜʝʥʴ ʧʦ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʠ ʥʘʯʠʥʘʝʪ ʫʙʳʚʘʪʴ, ʪʝʤ ʙʦʣʴʰʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʪʨʘʚʝ ʩʦʝʜʠʥʝʥʠʡ, ʥʝ ʧʦʜʜʘʶʱʠʭ-

ʩʷ ʬʝʨʤʝʥʪʘʮʠʠ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʞʠʚʦʪʥʦʛʦ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʠʟ ʩʪʝʙʣʷ ʠ ʣʠʩʪʴʝʚ 

ʨʘʩʪʝʥʠʷ ʘʢʪʠʚʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʙʝʣʢʠ, ʩʘʭʘʨʘ, ʚʠʪʘʤʠʥʳ ʠ ʪ.ʜ.) ʧʝʨʝʭʦʜʷʪ ʚ ʩʦʮʚʝʪʠʷ 

ʠʣʠ ʢʦʣʦʩ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʩʝʤʷʥ. ʇʦʵʪʦʤʫ ʙ·ʣʴʰʘʷ ʯʘʩʪʴ ʨʘʩʪʝʥʠʡ ʦʙʝʜʥʷʝʪʩʷ 

ʠʤʠ. ʊʘʢ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʟʘʛʦʪʦʚʣʝʥʥʦʤ ʩʝʥʝ ʣʫʛʦʚʦʤ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʩʦʩʪʘʚ-

ʣʷʝʪ 10,0% ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʢʦʨʤʘ (ʧʦ ʥʦʨʤʝ ï ʥʝ ʤʝʥʝʝ 12,5 % ʧʨʠ ʫʩʣʦʚʠʠ, ʝʩʣʠ ʙʳ ʩʨʦʢʠ 

ʫʙʦʨʢʠ ʪʨʘʚ ʙʳʣʠ ʩʦʙʣʶʜʝʥʳ). ɿʥʘʯʠʪ, ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʟʙʝʞʘʪʴ ʧʦʪʝʨʠ 69 ʪ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ 

ʟʘʛʦʪʦʚʣʝʥʥʦʤ ʩʝʥʝ. ʊʘʢʦʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʪʝʠʥʘ ʚ 616 ʪ ʟʝʨʥʘ 

ʷʯʤʝʥʷ ʠʣʠ ʦʚʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʩʝʥʝ ʧʦʟʚʦʣʠʣʦ ʙʳ ʩʵʢʦʥʦʤʠʪʴ 

ʙʦʣʝʝ 600 ʪ ʟʝʨʥʦʚʳʭ ʟʣʘʢʦʚʳʭ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ.  

ɹʳʣʦ ʠʟʫʯʝʥʦ ʠ ʨʘʩʩʤʦʪʨʝʥʦ ʢʦʨʤʣʝʥʠʝ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʯʝʨʥʦ-

ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ). ʂʦʨʦʚʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʢʦʨʤʦʚʳʝ ʢʣʘʩʩʳ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ 

ʞʠʚʦʡ ʤʘʩʩʳ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʀʤʝʶʪʩʷ 3 ʢʣʘʩʩʘ ʠ ʛʨʫʧʧʘ ʩʫ-

ʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ.  



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017       45 

 

 

ɺ ʦʧʪʠʤʘʣʴʥʳʡ ʨʘʮʠʦʥ ʢʦʨʦʚ ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 40 ʢʛ ʤʦʣʦʢʘ ʚʢʣʶʯʘʶʪ ʢʦʨʤʘ, ʪʨʘʜʠ-

ʮʠʦʥʥʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʩʝʥʦ ʣʫʛʦʚʦʝ, ʩʝʥʘʞ ʢʣʝʚʝʨʥʳʡ, ʩʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ, ʷʯʤʝʥʴ, 

ʧʣʶʱʝʥʥʦʝ ʢʫʢʫʨʫʟʥʦʝ ʟʝʨʥʦ). ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʤʝʥʥʳʤ ʧʨʦʪʝʠʥʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʨʘʮʠʦʥ 

ʚʚʦʜʠʣʠ ʰʨʦʪ ʧʦʜʩʦʣʥʝʯʥʳʡ ʠ ʞʤʳʭ ʣʴʥʷʥʦʡ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠ-

ʩʠʪ ʦʪ ʠʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʙʤʝʥʥʳʤ ʧʨʦʪʝʠʥʦʤ, ʢʦʪʦʨʳʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ 

ʤʠʢʨʦʙʥʦʛʦ ʙʝʣʢʘ, ʧʦʩʪʫʧʠʚʰʝʛʦ ʠʟ ʧʨʝʜʞʝʣʫʜʢʦʚ ʚ ʢʠʰʝʯʥʠʢ, ʢʦʨʤʦʚʦʛʦ ʙʝʣʢʘ, ʥʝʨʘʩʧʘʚʰʝ-

ʛʦʩʷ ʚ ʨʫʙʮʝ, ʠ ʵʥʜʦʛʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ.  

ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʢʦʨʤʘ ʥʘ ʩʠʥʪʝʟ ʙʝʣʢʦʚ ʤʦʣʦʢʘ ʨʘʮʠʦʥ 

ʢʦʨʦʚ ʥʫʞʜʘʝʪʩʷ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʝʛʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩ 

ʧʦʤʦʱʴʶ ʚʚʝʜʝʥʠʷ ʚ ʨʘʮʠʦʥ ʘʜʝʢʚʘʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʨʫʜʥʦʜʝʛʨʘʜʠʨʫʝʤʦʛʦ ʚ ʨʫʙʮʝ ʧʨʦʪʝʠʥʘ, 

ʥʝʨʘʩʧʘʚʰʘʷʩʷ ʚ ʨʫʙʮʝ ʙʝʣʢʦʚʘʷ ʬʨʘʢʮʠʷ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʣʠʤʠʪʠʨʫʶʱʠʭ 

ʘʤʠʥʦʢʠʩʣʦʪ. ʃʘʢʪʠʨʫʶʱʠʝ ʢʦʨʦʚʳ ʥʫʞʜʘʶʪʩʷ ʚ ʙʘʣʘʥʩʠʨʦʚʘʥʠʠ ʨʘʮʠʦʥʦʚ ʥʝ ʧʨʦʩʪʦ ʧʦ ʧʨʦ-

ʪʝʠʥʫ, ʘ ʧʦ ʙʝʣʢʫ, ʜʦʩʪʫʧʥʦʤʫ ʦʨʛʘʥʠʟʤʫ ʚ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚ ʦʪʜʝʣʴʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪʘʭ. 

ɺ ʨʘʮʠʦʥʝ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʥʘ 34 ʢʛ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʜʝʨʞʘʣʦʩʴ 6 ʢʛ ʩʝ-

ʥʘ, 17 ʢʛ ʩʠʣʦʩʘ, 10 ʢʛ ʩʝʥʘʞʘ, ʟʝʨʥʦʚʳʝ ʢʦʥʮʝʥʪʨʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʝʨʥʘʤʠ ʟʣʘʢʦʚ (ʷʯʤʝʥʴ, 

ʧʣʶʱʝʥʥʦʝ ʢʫʢʫʨʫʟʥʦʝ ʟʝʨʥʦ). ʊʘʢʦʡ ʥʘʙʦʨ ʢʦʨʤʦʚ ʦʙʦʟʥʘʯʠʣ ʧʦʣʥʦʝ ʨʘʚʝʥʩʪʚʦ ʚʩʝʭ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʥʦʨʤ. ɺ ʢʘʯʝʩʪʚʝ ʙʝʣʢʦʚʦʡ ʜʦʙʘʚʢʠ ʜʘʚʘʣʠ ʞʤʳʭ ʣʴʥʷʥʦʡ (3,5 ʢʛ). ɼʣʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ï ʧʨʝʤʠʢʩ.  

ʈʘʮʠʦʥ ʜʣʷ ʢʦʨʦʚ ʚ ʢʦʥʮʝ ʣʘʢʪʘʮʠʠ ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 20 ʢʛ ʤʦʣʦʢʘ ʚ ʩʫʪʢʠ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʝʛʦ ʤʦʞʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʳʭ ʢʦʨʤʦʚ. ɺ 

ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ ʩʝʥʦ ï 2 ʢʛ, ʩʝʥʘʞ ʢʣʝʚʝʨʥʳʡ ï 20 ʢʛ, ʩʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ ï 20 ʢʛ; ʜʣʷ ʩʙʘʣʘʥʩʠ-

ʨʦʚʘʥʥʦʩʪʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ï ʧʨʝʤʠʢʩ. 

ɼʣʷ ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ ʧʨʠ ʧʣʘʥʦʚʦʤ ʫʜʦʝ 7500 ʢʛ ʤʦʣʦʢʘ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʨʘʮʠʦʥʘ ʩʦ-

ʩʪʘʚʣʷʝʪ 13,85 ʢ.ʝʜ. ɺ ʨʘʮʠʦʥ ʚʭʦʜʠʪ ʩʝʥʦ  10 ʢʛ, ʩʝʥʘʞ ʢʣʝʚʝʨʥʳʡ  10 ʢʛ, ʩʠʣʦʩ ʢʫʢʫʨʫʟʥʳʡ  

10 ʢʛ, ʟʝʨʥʦʩʤʝʩʴ  3 ʢʛ%; ʜʣʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ï ʧʨʝʤʠʢʩ. 

ɿʘʢʣʶʯʝʥʠʝ. ʂʦʨʤʣʝʥʠʝ ʢʦʨʦʚ ʧʦ ʢʦʨʤʦʚʳʤ ʢʣʘʩʩʘʤ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʣʥʦʮʝʥʥʦʝ 

ʧʠʪʘʥʠʝ ʩ ʫʯʝʪʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʚʦʟʨʘʩʪʘ ʠ ʫʧʠʪʘʥʥʦʩʪʠ ʧʨʠ ʙʦʣʝʝ 

ʵʢʦʥʦʤʥʦʤ ʨʘʩʭʦʜʝ ʢʦʨʤʦʚ. ɺʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʩʪʨʦʛʦʤ ʩʦʙʣʶʜʝʥʠʠ 

ʥʦʨʤ ʢʦʨʤʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʨʘʮʠʦʥʦʚ, ʩʦʙʣʶʜʝʥʠʷ 

ʪʝʭʥʠʢʠ ʢʦʨʤʣʝʥʠʷ, ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʢʦʨʤʣʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʠʭ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ I ʢʦʨʤʦʚʦʛʦ ʢʣʘʩʩʘ ʧʦ ɻʆʉʊʫ. 
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THE ACTUAL FEEDING OF ANIMALS  
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Abstract. One of the challenges in the im-

plementation of intensive resource-saving tech-

nologies in dairy farming is the creation of such 

conditions of feeding, in which the consumption 

of energy and nutrients is in accordance with the 

defined standards. In connection with this is the 

actual development of the system of science-based 

zootechnical, physiological and biochemical crite-

ria for assessing the level of energy, carbohydrate 

and protein nutrition of high yielding cows when 

feeding, adaptive feeding rations in the conditions 

of industrial milk production technology. This 

article analyzes the chemical composition of 

feeds, feeding lactating and dry cows in the stall 

period, studied the diets of animals feeding on 

forage classes. Chemical composition of forages 

is the primary indicator of their nutritional value. 

To increase milk production we need to ensure 

animal feeds, to observe strictly technology of 

preparation and preservation of fodder. The object 

of the study was gostinichnoe dairy cows of 

black-motley breed. Cow fodder is distributed on 

the classes that are formed based on the live 

weight, productivity and physiological condition 

of cows. There are 3 classes and a group of dry 

cows. The dairy cows were divided into the fol-

lowing classes: 1 class lactating cows with 

productivity 40 kg milk, 2 class animals with 

productivity of 34 kg of milk per day, class 3ï

20 kg. Class dry cows with a planned yield of 

7500 kg of milk. Feeding cows on forage classes 

allows you to organize nutritious food taking into 

account physiological condition, productivity, age 

and fatness, while the more economical consump-

tion of feed. 
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ʈʝʬʝʨʘʪ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʚʣʠʷʥʠʷ ʩʢʘʨʤʣʠʚʘʥʠʷ ʩʫʭʦʛʦ ʩʚʝʢʣʦʚʠʯʥʦʛʦ 

ʞʦʤʘ ʠ ʧʝʨʴʝʚʦʡ ʤʫʢʠ ʥʘ ʢʘʯʝʩʪʚʦ ʤʷʩʘ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʫʭʦʛʦ ʞʦʤʘ ʠ ʧʝʨʴʝʚʦʡ ʤʫʢʠ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʦʚ 

ʜʣʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ 

ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʪʠʮʳ ʙʳʣʠ ʧʨʦʚʝ-

ʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʡ ʧʪʠʮʝʬʘʙʨʠʢʠ 

ɹʝʣʛʦʨʦʜʩʢʦʛʦ ɻɸʋ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʤʳʰʮ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʩʫ-

ʭʦʛʦ ʞʦʤʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʤʷʩʘ, ʩʥʠʞʝʥʠʶ ʞʠʨʘ ʚ ʛʨʫʜʥʦʡ ʤʳʰʮʝ, 

ʙʦʣʴʰʝʤʫ ʥʘʢʦʧʣʝʥʠʶ ʘʤʠʥʦʢʠʩʣʦʪ. ʃʫʯʰʝʡ ʧʦ 

ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʷʚʣʷʝʪʩʷ 1-ʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ, 

ʛʜʝ ʚ ʨʘʮʠʦʥ ʚʢʣʶʯʘʣʠ 2 % ʞʦʤʘ. ɻʨʫʧʧʳ, ʛʜʝ 

ʩʢʘʨʤʣʠʚʘʣʠ 4 ʠ 5 % ʪʘʢʞʝ ʠʤʝʣʠ ʭʦʨʦʰʠʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʘ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʚ ʛʨʫʜʥʳʭ ʤʳʰʮʘʭ ʠʤʝʣʠ 

ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ. ɺ ʦʧʳʪʝ ʩ ʧʝʨʴʝʚʦʡ ʤʫ-

ʢʦʡ, ʧʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʳʰʮ, 

ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ 

ñISA F-15ò ʧʝʨʴʝʚʦʡ ʤʫʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝ-

ʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʘ, ʙʦʣʴʰʝʤʫ ʥʘʢʦʧ-

ʣʝʥʠʶ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʙʦʣʴʰʝʡ ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʧʠʪʘʪʝʣʴʥʦʩʪʠ. ʃʫʯʰʝʡ ʧʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʷʚʣʷʝʪʩʷ 2-ʷ ʛʨʫʧʧʘ, ʛʜʝ ʚ ʨʘʮʠʦʥ ʚʢʣʶʯʘʣʠ ʧʝʨʴʝ-

ʚʫʶ ʠ ʨʳʙʥʫʶ ʤʫʢʫ. ɻʨʫʧʧʘ, ʛʜʝ ʩʢʘʨʤʣʠʚʘʣʠ 

ʪʦʣʴʢʦ ʧʝʨʴʝʚʫʶ ʤʫʢʫ, ʠʤʝʣʘ ʪʘʢʞʝ ʭʦʨʦʰʠʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʘ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ, ʦʢʩʠʧʨʦʣʠʥʘ, ʩʫʭʦʛʦ ʚʝʱʝ-

ʩʪʚʘ ʠ ʧʨʦʪʝʠʥʘ ʚ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮʘʭ ʜʘʞʝ ʧʨʝ-

ʚʦʩʭʦʜʠʪ ʝʝ. 

 

ɺʚʝʜʝʥʠʝ. ʇʪʠʮʝʚʦʜʩʪʚʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ 

ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʥʦʮʝʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʙʝʣʢʘ [1]. ʇʪʠʮʝʚʦʜʩʪʚʦ ï ʠʥʪʝʥʩʠʚʥʦ ʨʘʟ-

ʚʠʚʘʶʱʘʷʩʷ ʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʘʷ ʦʪʨʘʩʣʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʩʝʣʝʥʠʝ 

ʜʠʝʪʠʯʝʩʢʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʳʨʴʝʤ [2]. ʅʘʫʢʦʡ ʠ ʧʨʘʢʪʠʢʦʡ ʜʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʧʪʠʮʝʚʦʜʩʪʚʦ ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʰʘʥʩʳ ʜʣʷ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʩʧʦʩʦʙʥʦ ʚʥʝʩʪʠ ʚ ʙʣʠʞʘʡʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ [3]. ʏʪʦʙʳ ʵʪʘ ʦʪʨʘʩʣʴ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʙʳʣʘ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʡ ʠ ʨʝʥʪʘʙʝʣʴʥʦʡ, ʦʥʘ ʜʦʣʞʥʘ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʤ ʧʦʛʦʣʦʚʴʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫ-

ʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʭʦʛʦ ʞʦʤʘ ʠ ʧʝʨʴʝʚʦʡ ʤʫʢʠ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʦʚ ʜʣʷ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʪʠʮʳ ʙʳʣʠ ʧʨʦ-

ʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʡ ʧʪʠʮʝʬʘʙʨʠʢʠ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ɻɸʋ. 
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48        ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017 

 

 
ɺ ʦʧʳʪʝ ʩ ʩʫʭʠʤ ʞʦʤʦʤ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ). ʎʳʧʣʷʪʘ 

ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩ 1-ʭ ʧʦ 20-ʝ ʩʫʪʢʠ ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ. ʅʘ 21ï41-ʝ ʩʫʪʢʠ ʮʳʧʣʷʪʘʤ 

1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʢʘʨʤʣʠʚʘʣʠ 98 % ʆʈ ʠ 2 % ʩʫʭʦʛʦ ʞʦʤʘ, 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ï 96 % ʆʈ ʠ 

4 % ʩʫʭʦʛʦ ʞʦʤʘ, ʧʪʠʮʘ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʘ 95 % ʆʈ ʠ 5 % ʩʫʭʦʛʦ ʞʦʤʘ. 

ɺ ʦʧʳʪʝ ʩ ʧʝʨʴʝʚʦʡ ʤʫʢʦʡ ʧʪʠʮʘʤ ʚʩʝʭ ʛʨʫʧʧ ʧʝʨʚʳʝ 6 ʜʥʝʡ ʜʘʚʘʣʠ ʢʦʤʙʠʢʦʨʤ ʘʥʘʣʦ-

ʛʠʯʥʳʡ ʧʦ ʩʦʩʪʘʚʫ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʩʦʜʝʨʞʘʥʠʝ ʨʳʙʥʦʡ ʤʫʢʠ ï 5,9 % ʦʪ ʤʘʩʩʳ ʢʦʤʙʠ-

ʢʦʨʤʘ). 

ʎʳʧʣʷʪʘʤ 1-ʡ (ʢʦʥʪʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ ʩʢʘʨʤʣʠʚʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʩʦʛʣʘʩʥʦ ʧʝʨʠʦʜʘʤ 

ʚʳʨʘʱʠʚʘʥʠʷ ʧʪʠʮʳ, ʙʝʟ ʚʢʣʶʯʝʥʠʷ ʧʝʨʴʝʚʦʡ ʤʫʢʠ. ʈʳʙʥʫʶ ʤʫʢʫ ʚʢʣʶʯʘʣʠ ʚ ʨʘʮʠʦʥ ʚ ʢʦʣʠ-

ʯʝʩʪʚʝ 3,5 % ʚ ʧʝʨʠʦʜ 7ï15 ʜʥʝʡ, ʠ 1,7 % ï ʚ ʧʝʨʠʦʜ 16ï33 ʜʥʷ. ɺ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʝʝ ʥʝ 

ʩʢʘʨʤʣʠʚʘʣʠ. 

ʇʪʠʮʘʤ 2-ʡ (ʦʧʳʪʥʦʡ) ʛʨʫʧʧʳ ʚ ʧʝʨʠʦʜ 7ï15 ʜʥʝʡ ʚ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʚʢʣʶʯʘʣʠ 1,0 % 

ʧʝʨʴʝʚʦʡ ʤʫʢʠ ʠ 0,7 % ʨʳʙʥʦʡ, ʚ ʧʝʨʠʦʜ 16ï33 ʜʥʷ ï 1,0 % ʧʝʨʴʝʚʦʡ ʠ 1,4 % ʨʳʙʥʦʡ ʤʫʢʠ, ʚ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʚ ʢʘʯʝʩʪʚʝ ʙʝʣʢʦʚʦʛʦ ʢʦʨʤʘ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʪʦʣʴʢʦ ʧʝʨʴʝʚʫʶ ʤʫʢʫ ʚ ʜʦʣʝ 1,0 %. 

ʇʪʠʮʘʤ 3-ʡ (ʦʧʳʪʥʦʡ) ʛʨʫʧʧʳ ʚ ʧʝʨʠʦʜ 7ï15, 16ï33 ʠ 34ï38 ʜʥʝʡ ʚ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ 

ʚʢʣʶʯʘʣʠ ʪʦʣʴʢʦ 1,7 % ʧʝʨʴʝʚʦʡ ʤʫʢʠ. 

ʎʳʧʣʷʪʘʤ 4-ʡ (ʦʧʳʪʥʦʡ) ʛʨʫʧʧʳ ʚ ʧʝʨʠʦʜ 7ï15 ʜʥʝʡ ʩʢʘʨʤʣʠʚʘʣʠ 1,7 % ʧʝʨʴʝʚʦʡ ʤʫʢʠ, 

ʚ 16ï33 ʠ 34ï38 ʜʥʝʡ ï ʧʦ 2 % ʧʝʨʴʝʚʦʡ ʤʫʢʠ. 

ʇʪʠʮʘʤ 5-ʡ (ʦʧʳʪʥʦʡ) ʛʨʫʧʧʳ ʚ ʧʝʨʠʦʜ 7ï15 ʜʥʝʡ ʩʢʘʨʤʣʠʚʘʣʠ 1,7 % ʧʝʨʴʝʚʦʡ ʤʫʢʠ, ʚ 

16ï34 ʜʥʷ ʩʢʘʨʤʣʠʚʘʣʠ 2,0 % ʧʝʨʴʝʚʦʡ ʤʫʢʠ ʠ ʚ ʧʝʨʠʦʜ 34 ʜʥʷ ʠ ʩʪʘʨʰʝ ï 3 % ʧʝʨʴʝʚʦʡ ʤʫʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ 41-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʧʨʦʚʝʣʠ ʢʦʥʪʨʦʣʴʥʳʡ 

ʫʙʦʡ ʠ ʘʥʘʪʦʤʠʯʝʩʢʫʶ ʨʘʟʜʝʣʢʫ ʪʫʰʝʢ. ʇʝʨʝʜ ʫʙʦʝʤ ʧʪʠʮʫ ʚʳʜʝʨʞʠʚʘʶʪ ʙʝʟ ʢʦʨʤʘ ʚ ʪʝʯʝʥʠʝ 8 

ʯ, ʥʦ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʢ ʚʦʜʝ, ʟʘʪʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚʟʚʝʰʠʚʘʶʪ ʠ ʟʘʢʦʣʴʮʦʚʳʚʘʶʪ. ʇʦ-

ʩʣʝ ʦʙʝʩʢʨʦʚʣʠʚʘʥʠʷ ʠ ʩʥʷʪʠʷ ʦʧʝʨʝʥʠʷ ʪʫʰʢʠ ʧʨʦʤʳʚʘʶʪ, ʦʭʣʘʞʜʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 25 Üʉ ʠ 

ʚʟʚʝʰʠʚʘʶʪ. ɼʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʫʙʦʷ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʦʪʦʙʨʘʣʠ ʧʦ 3 ʛʦʣʦʚʳ ʮʳʧʣʷʪ, ʞʠʚʘʷ 

ʤʘʩʩʘ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʩʨʝʜʥʝʡ ʞʠʚʦʡ ʤʘʩʩʝ ʧʦ ʛʨʫʧʧʝ. 

ɺ ʚʘʨʠʘʥʪʝ ʩ ʩʫʭʠʤ ʞʦʤʦʤ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʛʨʫʜʥʳʭ ʠ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮ ʧʦʢʘ-

ʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1.  
ʊʘʙʣʠʮʘ 1 

ʂʘʯʝʩʪʚʦ ʤʷʩʘ ʛʨʫʜʥʳʭ ʠ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮ (ʚʢʣʶʯʝʥʠʝ ʩʫʭʦʛʦ ʞʦʤʘ) 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 1-ʷ ʦʧʳʪʥʘʷ 2-ʷ ʦʧʳʪʥʘʷ 3-ʷ ʦʧʳʪʥʘʷ 

ɻʨʫʜʥʳʝ ʤʳʰʮʳ 

ɺʣʘʛʦʝʤʢʦʩʪʴ, % 55,89 Ñ 0,67 56,75 Ñ 1,72 57,46 Ñ 0,66 55,57 Ñ 1,36 

ʄʨʘʤʦʨʥʦʩʪʴ 7,28 Ñ 0,28 7,40 Ñ 0,28 8,05 Ñ 0,25 7,26 Ñ 0,37 

ʅʝʞʥʦʩʪʴ, ʩʤ2/ʛ 255,54 Ñ 8,45 264,53 Ñ 3,99 254,32 Ñ 3,48 247,22 Ñ 4,37 

ʂʘʣʦʨʠʡʥʦʩʪʴ, ʢɼʞ 561,98 Ñ 17,47 567,08 Ñ 5,76 579,27 Ñ 19,18 560,40 Ñ 7,57 

ɹʝʜʨʝʥʥʳʝ ʤʳʰʮʳ 

ɺʣʘʛʦʝʤʢʦʩʪʴ, % 60,69 Ñ 0,31 60,83 Ñ 1,94 60,64 Ñ 1,44 58,43 Ñ 2,48 

ʄʨʘʤʦʨʥʦʩʪʴ 28,69 Ñ 3,63 35,46 Ñ 6,00 30,63 Ñ 0,90 29,59 Ñ 2,66 

ʅʝʞʥʦʩʪʴ, ʩʤ2/ʛ 409,93 Ñ 16,56 417,28 Ñ 2,31 390,05 Ñ 28,31 369,25 Ñ 17,45 

ʂʘʣʦʨʠʡʥʦʩʪʴ, ʢɼʞ 697,11 Ñ 36,06 783,70 Ñ 78,53 708,88 Ñ 12,13 701,38 Ñ 35,06 

 

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʤʨʘʤʦʨʥʦʩʪʠ ʣʫʯʰʠʤʠ ʦʢʘʟʘʣʠʩʴ 1-ʷ ʠ 2-ʷ ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ (2 ʠ 4 % 

ʞʦʤʘ), ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʚʳʰʘʣʠ ʜʘʥʥʳʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 1,6 ʠ 5,7 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦʢʘʟʘʪʝʣʴ ʥʝʞʥʦʩʪʠ ʙʳʣ ʚʳʰʝ ʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘ 3,5 %. 

ʂʘʣʦʨʠʡʥʦʩʪʴ ʛʨʫʜʥʳʭ ʤʳʰʮ ʙʳʣʘ ʥʠʞʝ ʚ ʛʨʫʧʧʝ, ʛʜʝ ʩʢʘʨʤʣʠʚʘʣʠ 5 % ʞʦʤʘ. ʉʥʠʞʝ-

ʥʠʝ ʢʘʣʦʨʠʡʥʦʩʪʠ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʞʠʨʘ ʚ ʤʷʩʝ ʜʘʥʥʦʡ ʛʨʫʧʧʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʤʷʩʘ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ 1-ʡ 

ʛʨʫʧʧʳ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʜʘʥʥʳʝ ʦʩʪʘʣʴʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ. 

ʄʨʘʤʦʨʥʦʩʪʴ ʚʳʰʝ ʥʘ 6,97 %, ʥʝʞʥʦʩʪʴ ï ʥʘ 1,79 %, ʘ ʢʘʣʦʨʠʡʥʦʩʪʴ ï ʥʘ 12,4 %. 



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017       49 

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʳʰʮ, ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥʳ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʩʫʭʦʛʦ ʞʦʤʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʷʩʘ, ʩʥʠʞʝʥʠʶ ʞʠʨʘ ʚ 

ʛʨʫʜʥʦʡ ʤʳʰʮʝ, ʙʦʣʴʰʝʤʫ ʥʘʢʦʧʣʝʥʠʶ ʘʤʠʥʦʢʠʩʣʦʪ. 

ʃʫʯʰʝʡ ʧʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʷʚʣʷʝʪʩʷ 1-ʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ, ʛʜʝ ʚ ʨʘʮʠʦʥ ʚʢʣʶʯʘʣʠ 

2 % ʞʦʤʘ. ɻʨʫʧʧʳ, ʛʜʝ ʩʢʘʨʤʣʠʚʘʣʠ 4 ʠ 5 %, ʪʘʢʞʝ ʠʤʝʣʠ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ, ʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʚ ʛʨʫʜʥʳʭ ʤʳʰʮʘʭ ʠʤʝʣʠ ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ. 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʛʨʫʜʥʳʭ ʠ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʨʘʮʠʦʥ ʧʝʨʴʝ-

ʚʦʡ ʤʫʢʠ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
ʊʘʙʣʠʮʘ 2 

ʂʘʯʝʩʪʚʦ ʤʷʩʘ ʛʨʫʜʥʳʭ ʠ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮ (ʚʢʣʶʯʝʥʠʝ ʧʝʨʴʝʚʦʡ ʤʫʢʠ) 

ɻʨʫʧʧʘ ʇʦʢʘʟʘʪʝʣʴ 

ʚʣʘʛʦʝʤʢʦʩʪʴ, % ʤʨʘʤʦʨʥʦʩʪʴ ʥʝʞʥʦʩʪʴ ʩʤ2/ʛ ʢʘʣʦʨʠʡʥʦʩʪʴ, ʢɼɾ 

ɻʨʫʜʥʳʝ ʤʳʰʮʳ 

1-  ̫ 52,70 Ñ 1,18 6,16 Ñ 0,3 252,0 Ñ 13,4 574,8 Ñ 19,0 

2-  ̫ 54,77 Ñ 1,39 6,87 Ñ 0,6 271,4 Ñ 11,2 585,8 Ñ 16,1 

5-  ̫ 56,19 Ñ 1,46 6,89 Ñ 0,7 275,9 Ñ 10,9 573,7 Ñ 20,0 

ɹʝʜʨʝʥʥʳʝ ʤʳʰʮʳ 

1-  ̫ 44,25 Ñ 1,1 28,58 Ñ 1,74 323,7 Ñ 13,0 646,5  Ñ 18,9 

2-  ̫ 49,92 Ñ 1,2 33,09 Ñ 1,93 392,7 Ñ 20,4 698,9 Ñ 26,5 

5-  ̫ 54,60 Ñ 2,0 26,27 Ñ 2,25 340,9 Ñ 15,6 646,8 Ñ 21,4 

 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚʣʘʛʦʝʤʢʦʩʪʴ ʚ ʛʨʫʜʥʳʭ ʤʳʰʮʘʭ ʥʘ 2,1 % ʥʠʞʝ, ʯʝʤ ʚʦ 2-ʡ ʛʨʫʧ-

ʧʝ ʠ ʥʘ 3,5 % ʥʠʞʝ, ʯʝʤ ʚ 5-ʡ ʛʨʫʧʧʝ. 

ɺ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮʘʭ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘ 10,35 % ʥʠʞʝ, ʯʝʤ ʚ 

5-ʡ ʛʨʫʧʧʝ ʠ ʥʘ 5,67 % ʯʝʤ ʚʦ 2-ʡ. 

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʤʨʘʤʦʨʥʦʩʪʠ ʠ ʥʝʞʥʦʩʪʠ ʤʷʩʘ ʛʨʫʜʥʳʭ ʤʳʰʮ ʣʫʯʰʝʡ ʦʢʘʟʘʣʘʩʴ 5-ʷ 

ʛʨʫʧʧʘ, ʛʜʝ ʩʢʘʨʤʣʠʚʘʣʠ 3 % ʧʝʨʴʝʚʦʡ ʤʫʢʠ. ʊʘʢ, ʤʨʘʤʦʨʥʦʩʪʴ ʙʳʣʘ ʥʘ 11,85 % ʚʳʰʝ, ʯʝʤ ʚ 

ʛʨʫʧʧʝ, ʛʜʝ ʩʢʘʨʤʣʠʚʘʣʠ ʨʳʙʥʫʶ ʤʫʢʫ, ʠ ʥʘ 0,3 %, ʯʝʤ ʚ ʛʨʫʧʧʝ, ʛʜʝ ʩʢʘʨʤʣʠʚʘʣʠ ʧʝʨʴʝʚʫʶ ʠ 

ʨʳʙʥʫʶ ʤʫʢʫ. ʅʝʞʥʦʩʪʴ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʝʚʳʰʘʣʘ ʥʘ 9,5 % 1-ʶ ʛʨʫʧʧʫ ʠ ʥʘ 1,6 % ï 2-ʶ.  

ʂʘʣʦʨʠʡʥʦʩʪʴ ʛʨʫʜʥʳʭ ʤʳʰʮ ʚʦ 2-ʡ ʛʨʫʧʧʝ ʥʘ 1,9 % ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ. ʋʚʝʣʠʯʝʥʠʝ 

ʢʘʣʦʨʠʡʥʦʩʪʠ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʙʦʣʴʰʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʷʩʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʤʷʩʘ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 2-ʷ ʛʨʫʧʧʘ ʧʦ 

ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʳʣʘ ʣʫʯʰʝ. ʊʘʢ, ʤʨʘʤʦʨʥʦʩʪʴ ʤʷʩʘ ʵʪʦʡ ʛʨʫʧʧʳ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʥʘ 

15,7 %, ʥʝʞʥʦʩʪʴ ï ʥʘ 21,3 %, ʘ ʢʘʣʦʨʠʡʥʦʩʪʴ ï ʥʘ 8,1 %. ɺ 5-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʤʨʘʤʦʨʥʦʩʪʴ 

ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ 1-ʡ ʛʨʫʧʧʝ ʥʘ 8,1 %, ʦʜʥʘʢʦ ʥʝʞʥʦʩʪʴ ʙʳʣʘ ʚʳʰʝ ʥʘ 5,3 %.  

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮ ʫ 5-ʡ ʛʨʫʧʧʳ ʙʳʣʘ ʘʥʘʣʦʛʠʯʥʘ 1-ʡ ʛʨʫʧʧʝ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʳʰʮ, ʚʢʣʶʯʝʥʠʝ ʚ ʨʘ-

ʮʠʦʥ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ ñISA F-15ò ʧʝʨʴʝʚʦʡ ʤʫʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʭʠʤʠʯʝʩʢʦ-

ʛʦ ʩʦʩʪʘʚʘ ʤʷʩʘ, ʙʦʣʴʰʝʤʫ ʥʘʢʦʧʣʝʥʠʶ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʙʦʣʴʰʝʡ ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʠʪʘʪʝʣʴ-

ʥʦʩʪʠ. ʃʫʯʰʝʡ ʧʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʷʚʣʷʝʪʩʷ 2-ʷ ʛʨʫʧʧʘ, ʛʜʝ ʚ ʨʘʮʠʦʥ ʚʢʣʶʯʘʣʠ ʧʝʨʴʝʚʫʶ ʠ 

ʨʳʙʥʫʶ ʤʫʢʫ. ɻʨʫʧʧʘ, ʛʜʝ ʩʢʘʨʤʣʠʚʘʣʠ ʪʦʣʴʢʦ ʧʝʨʴʝʚʫʶ ʤʫʢʫ, ʠʤʝʣʘ ʪʘʢʞʝ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘ-

ʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ, ʦʢʩʠʧʨʦʣʠʥʘ, ʩʫʭʦʛʦ ʚʝʱʝ-

ʩʪʚʘ ʠ ʧʨʦʪʝʠʥʘ ʚ ʙʝʜʨʝʥʥʳʭ ʤʳʰʮʘʭ ʜʘʞʝ ʧʨʝʚʦʩʭʦʜʠʪ ʝʝ. 
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MEAT QUALITY IN GROWING BROILER CHICKENS FOR MODERN DIETS  
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Abstract. The article presents research on 

the influence of feeding with dried beet pulp and 

feather meal on meat quality of broiler chickens. 

The experimental part of the study into the effi-

ciency of dried sugar beet pulp and feather meal 

as a part of diets for broiler chickens and their 

influence on economically useful and physiolog-

ical parameters of birds were conducted in the 

conditions of training and research poultry farm 

of Belgorod State Agrarian University. The re-

search results showed that according to chemical 

analysis of the muscles, incorporating dried beet 

pulp in the broiler chicken diet helps to improve 

the chemical composition of the meat, reducing 

fat in breast muscle, greater accumulation of 

amino acids. The first experimental group, where 

the diet included 2 % of pulp, is the best by these 

indices. The groups, where the chickens were fed 

with 4 and 5 %, also had good results in compar-

ison with the control group, and the fat content in 

breast muscle had the lowest rate. The experi-

ment with feather flour, according to the chemi-

cal analysis of muscles, the inclusion of feather 

flour in the diet of chicken-broiler cross  

ISA F-15 improves the chemical composition of 

the meat, the greater accumulation of amino ac-

ids and greater energy and nutritional value. The 

second group, where the diet included feather 

and fish flour, shows the best indices. The group, 

where the chickens were fed only with feather 

flour, had also good results in comparison with 

the control group, and it surpasses it by protein 

content, oxyproline, dry matter and protein in 

femoral muscles. 
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ʛʠʦʥʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ, ʟʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ, ʪʝʭʥʦʣʦ-

ʛʠʠ, ʟʝʬʠʨ. 

ʈʝʬʝʨʘʪ. ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʊʘʤʙʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ 5 ʩʝʥʪʷʙʨʷ 2011 ʛ. ʫʪʚʝʨʜʠʣʘ ʢʦʥʮʝʧʮʠʶ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʟʜʦʨʦʚʦʛʦ 

ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʝʨʠʦʜ 

ʜʦ 2020 ʛ. ʎʝʣʷʤʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʜʘʥʥʦʡ 

ʩʬʝʨʝ ʷʚʣʷʶʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʝʧʦʣʥʦʮʝʥʥʳʤ ʠ 

ʥʝʩʙʘʣʘʥ-ʩʠʨʦʚʘʥʥʳʤ ʧʠʪʘʥʠʝʤ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ. 

ɺ ʮʝʣʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʧʫʩʢ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʟʘʜʘʥʥʦʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʦʛʘʱʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʘʤʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ ʠ ʠʭ ʧʨʝʤʠʢʩʦʚ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 10 ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦ ʠʪʦʛʘʤ 

2010 ʛ. ʠʤʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚʳʧʫʩʢ 

36 ʥʘʠʤʝʥʦʚʘʥʠʡ ʦʙʦʛʘʱʝʥʥʳʭ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʦʙʱʠʡ ʦʙʲʝʤ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ 5600 ʪ. 

ʄʠʯʫʨʠʥʩʢʠʡ ɻɸʋ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩʪʨʘʥʳ ʚ 

ʩʬʝʨʝ ʘʛʨʦʙʠʦʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʢʣʶʯʝʥ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʥʘʮʠʦʥʘʣʴʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʧʣʘʪʬʦʨʤʫ. ʇʦʣʫʯʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʫʯʝʥʳʭ 

ʄʠʯʫʨʠʥʩʢʦʛʦ ɻɸʋ ʟʘʧʘʪʝʥʪʦʚʘʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʣʫʯʝʥʳ ʙʦʣʝʝ 20 ʧʘʪʝʥʪʦʚ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ 

ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʙʦʣʝʝ 60 ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠʟ ʤʝʩʪʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ. ʆʜʥʦʡ ʠʟ ʥʦʚʝʡʰʠʭ ʨʘʟʨʘʙʦʪʦʢ 

ʫʯʝʥʳʭ ʄʠʯʫʨʠʥʩʢʦʛʦ ɻɸʋ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʬʠʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʙʣʦʯʥʦʡ 

ʧʘʩʪʳ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʚʳʞʠʤʦʢ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʦʢʘ ʧʨʷʤʦʛʦ ʦʪʞʠʤʘ. ʅʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʟʝʬʠʨʘ 

ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʪʘʢʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʢʘʢ ʮʚʝʪ, ʚʢʫʩ ʠ ʘʨʦʤʘʪ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʝʬʠʨʘ, ʧʨʠʜʘʪʴ 

ʧʨʦʜʫʢʪʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʟʘ ʩʯʝʪ 

ʦʙʦʛʘʱʝʥʠʷ ʝʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʟʳ. 

 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 5 ʩʝʥʪʷʙʨʷ 2011 ʛ. ʫʪʚʝʨʜʠʣʘ ʢʦʥʮʝʧʮʠʶ ʨʝʛʠʦ-

ʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 

2020 ʛ. 

ʀʩʭʦʜʷ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘ-

ʥʠʷ ʮʝʣʷʤʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʷʚʣʷʶʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʟʜʦ-

ʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʝʧʦʣʥʦ-

ʮʝʥʥʳʤ ʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʠʪʘʥʠʝʤ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʶʪʩʷ: 

¶ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʧʨʦʜʦʚʦʣʴ-
ʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʦʛʘʱʝʥʥʳʭ ʥʝʟʘʤʝʥʠʤʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʦʜʫʢʪʦʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʜʠʝʪʠʯʝʩʢʠʭ (ʣʝʯʝʙʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ) ʧʠʱʝ-

ʚʳʭ ʧʨʦʜʫʢʪʦʚ; 

¶ ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʦʟʜʘʥʠʠ ʥʦ-
ʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʵʪʘʧʘʭ ʠʭ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʠ ʦʙʦʨʦʪʘ; 

¶ ʜʦʩʪʠʞʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ 
ʞʠʪʝʣʷ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʦʙʲʝʤʘʭ ʠ ʘʩʩʦʨʪʠʤʝʥʪʝ, ʢʦʪʦ-



52        ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017 

 

 
ʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʨʘʮʠʦʥʘʣʴʥʳʤ ʥʦʨʤʘʤ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʠ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ; 

¶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʢʦʣʣʝʢʪʠʚʘʭ (ʪʨʫʜʦ-
ʚʳʭ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ), ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʮʝʥʥʳʤ ʧʠʪʘʥʠʝʤ ʙʝʨʝʤʝʥʥʳʭ 

ʠ ʢʦʨʤʷʱʠʭ ʞʝʥʱʠʥ, ʘ ʪʘʢʞʝ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʜʠʝʪʠʯʝ-

ʩʢʦʛʦ (ʣʝʯʝʙʥʦʛʦ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ) ʧʠʪʘʥʠʷ ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʠ ʣʝʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

¶ ʨʘʩʰʠʨʝʥʠʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ 
(ʢʘʬʝ, ʩʪʦʣʦʚʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ); 

¶ ʧʨʦʧʘʛʘʥʜʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ, ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ; 

¶ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʚ ʧʠʪʘʥʠʠ 

ʥʘʩʝʣʝʥʠʷ ʥʝʜʦʩʪʘʪʢʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʦʪʨʘʩʣʠ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ 

ʠ ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʦʙʦʛʘʱʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʠʢʨʦ-

ʵʣʝʤʝʥʪʘʤʠ, ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ ʚʠʜʦʚ ʠʟʜʝʣʠʡ ʣʝʯʝʙʥʦʛʦ ʠ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘ-

ʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʥʠʞʝʥʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ: ʙʘʪʦʥ çʆʪ ʄʠʭʘʣʳʯʘè ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʨʝʤʠʢʩʘ çʌʣʘʛʤʘʥè, ʩʦʜʝʨʞʘʱʝʛʦ ʚʠʪʘʤʠʥʳ ʠ ʤʠʢʨʦ-

ʵʣʝʤʝʥʪʳ B1, B2, B6, B12, PP, E, ʙʝʪʘ-ʢʘʨʦʪʠʥ, ʬʦʣʠʝʚʫʶ ʢʠʩʣʦʪʫ, ʞʝʣʝʟʦ; ʙʫʣʦʯʢʘ çʆʙʣʝʧʠʭʦ-

ʚʳʡ ʮʚʝʪè ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʡ ʩʤʝʩʠ çɺʝʪʦʨʦʥè; ʙʘʪʦʥ çʆʙʣʝʧʠʭʦʚʳʡè ʩ 

ʙʝʪʘ-ʢʘʨʦʪʠʥʦʤ; ʙʘʪʦʥ çʇʦʣʝʟʥʳʡè, ʭʣʝʙ çɿʜʦʨʦʚʴʝè ʠ ʙʫʣʦʯʢʘ çɿʝʨʥʦʚʘʷè, ʩʦʜʝʨʞʘʱʠʝ ʚʠ-

ʪʘʤʠʥʳ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ çɺʠʪʝʥ-ʊɺè, B1, B2, B6, B12, PP, ʞʝʣʝʟʦ, ʮʠʥʢ, ʡʦʜ, ʢʘʣʴʮʠʡ ʠ ʤʘʛ-

ʥʠʡ; ʙʫʣʦʯʢʘ ʩ ʡʦʜʢʘʟʝʠʥʦʤ; ʭʣʝʙ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʡʦʜʘʪʘ ʢʘʣʠʷ ʠ ʡʦʜʠʨʦʚʘʥʥʦʡ ʩʦʣʠ. ʈʷʜ 

ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʣʘʩʪʠ ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʅʀʀ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘ-

ʜʝʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ. ɿʘʢʣʶʯʝʥʳ ʜʦʛʦʚʦʨʳ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ (ʧʦʩʪʘʚʢʘʭ ʚʠʪʘ-

ʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʝʤʠʢʩʦʚ) ʩ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ çʄʝʜʙʠʦʬʘʨʤè (ʛ. 

ʆʙʥʠʥʩʢ), ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʙʲʝʜʠʥʝʥʠʝʤ çɹʠʬʠʣʘʡʬè (ʛ. ʄʦʩʢʚʘ). 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʘʩʩʦʨʪʠʤʝʥʪʥʘʷ 

ʣʠʥʝʡʢʘ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ ʩ ʟʘʤʝʥʦʡ ʬʦʩʬʘʪʦʚ ʥʘ ʮʠʪʨʘʪʳ, ʘ ʪʘʢʞʝ 

ʘʩʩʦʨʪʠʤʝʥʪ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ ʧʦʥʠʞʝʥʥʦʡ ʢʘʣʦʨʠʡʥʦʩʪʠ. ʆʜʥʘʢʦ ʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʤʷʩʦʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʝ ʚʝʜʝʪʩʷ. 

ʆʪʢʨʳʪʳʤ ʘʢʮʠʦʥʝʨʥʦʤ ʦʙʱʝʩʪʚʦʤ çʂʦʥʜʠʪʝʨʩʢʘʷ ʬʠʨʤʘ çʊɸʂʌè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚʳʧʫʩʢ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʦʙʦʛʘʱʝʥʥʳʭ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʡ ʩʤʝʩʴʶ çɸʤʠ-

ʪʦʥè, ʠ ʢʘʨʘʤʝʣʠ 6 ʥʘʠʤʝʥʦʚʘʥʠʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ɺ ʮʝʣʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʧʫʩʢ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʟʘʜʘʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʦʛʘʱʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʤʠ ʤʠʢʨʦʥʫʪʨʠ-

ʝʥʪʦʚ ʠ ʠʭ ʧʨʝʤʠʢʩʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 10 ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦ ʠʪʦʛʘʤ 2010 ʛ. ʠʤʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚʳʧʫʩʢ 36 ʥʘʠʤʝʥʦʚʘʥʠʡ ʦʙʦʛʘʱʝʥ-

ʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʙʱʠʡ ʦʙʲʝʤ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ 5600 ʪʦʥʥ. 

ʄʠʯʫʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩʪʨʘʥʳ ʚ ʩʬʝʨʝ ʘʛʨʦʙʠʦʧʠʱʝʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʢʣʶʯʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʥʘʮʠʦʥʘʣʴʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʪʬʦʨʤʫ [2].  

ɺ ʄʠʯʫʨʠʥʩʢʦʤ ɻɸʋ ʩʧʝʮʠʘʣʠʩʪʳ ʃʘʙʦʨʘʪʦʨʠʠ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʢʘ-

ʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʫʞʝ ʙʦʣʝʝ 10 ʣʝʪ ʟʘʥʠʤʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʤʘʣʦʠʩʧʦʣʴʟʫʝ-

ʤʦʛʦ ʤʝʩʪʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʚʪʦʨʠʯʥʳʭ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʅʘʨʷʜʫ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʩ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

(ʤʦʨʩʳ, ʥʘʧʠʪʢʠ, ʞʝʣʝ, ʧʘʩʪʳ, ʧʦʨʦʰʢʠ, ʢʦʥʬʠʪʶʨʳ, ʤʘʨʤʝʣʘʜ, ʟʝʬʠʨ, ʮʫʢʘʪʳ, ʩʥʝʢʠ, ʙʘʪʦʥʯʠʢʠ, 

ʩʤʦʢʚʘ, ʢʦʥʬʝʪʳ, ʜʨʘʞʝ ʠ ʯʠʧʩʳ). 

ʇʦʣʫʯʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʫʯʝʥʳʭ ʄʠʯʫʨʠʥʩʢʦʛʦ ɻɸʋ ʟʘʧʘʪʝʥʪʦʚʘʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʣʫʯʝʥʳ ʙʦʣʝʝ 20 ʧʘʪʝʥʪʦʚ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʙʦʣʝʝ 60 ʥʦʨʤʘʪʠʚʥʦ-



ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017       53 

 

 

ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠʟ 

ʤʝʩʪʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʭ ʧʨʠʤʝʥʝʥʠʷ [1].  

ʆʜʥʦʡ ʠʟ ʥʦʚʝʡʰʠʭ ʨʘʟʨʘʙʦʪʦʢ ʫʯʝʥʳʭ ʄʠʯʫʨʠʥʩʢʦʛʦ ɻɸʋ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʟʝʬʠʨʘ.  

ʉʫʱʝʩʪʚʝʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʩʧʦʩʦʙʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʟʝʬʠʨʘ ʷʚʣʷʶʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ ʠ ʢʨʘʩʠʪʝʣʝʡ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ, ʚʳʟʚʘʥʥʘʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʦʟʳ, ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʟʝʬʠʨʘ ʷʙʣʦʯʥʦʛʦ ʧʶʨʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪʘʢ ʢʘʢ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʜʣʷ ʝʛʦ ʭʨʘʥʝʥʠʷ.  

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʬʠʨʘ ʷʚʣʷʣʦʩʴ ʧʦ-

ʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʷ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʦʙʦʛʘʱʝʥʠʷ ʤʠʥʝʨʘʣʴ-

ʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ, ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʟʳ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʪʘ ʧʦ ʮʚʝʪʫ, ʚʢʫʩʫ ʠ ʘʨʦʤʘʪʫ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʟʝʬʠʨʘ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʬʠʨʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʝʛʦ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʟʝʬʠʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʟʝʬʠʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ 

 

ʗʙʣʦʯʥʳʝ ʚʳʞʠʤʢʠ 

ʉɺʏ-ʥʘʛʨʝʚ ʜʦ 90 Áʉ 

 

ʇʶʨʝ 

ʇʨʦʪʠʨʘʥʠʝ ɺʦʜʥʳʡ ʨʘʩʪʚʦʨ ʣʠ-

ʤʦʥʥʦʡ ʢʠʩʣʦʪʳ 

ʉʦʣʦʜʦʚʳʡ ʵʢʩʪʨʘʢʪ 

ɻʦʤʦʛʝʥʠʟʘʮʠʷ 

ʇʘʩʪʘ 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ɺʦʜʘ 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ 

ʉʘʭʘʨ-ʧʝʩʦʢ 

ɺʟʙʠʚʘʥʠʝ 20ï25 

ʤʠʥ 

ʗʠʯʥʳʡ ʙʝʣʦʢ 

ɸʛʘʨ ɺʦʜʘ 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ 

ʅʘʛʨʝʚʘʥʠʝ 

ɻʣʠʮʝʨʠʥ 

ʉʘʭʘʨ-

ʧʝʩʦʢ 

ɺʘʨʢʘ ʘʛʘʨʦ-

ʩʘʭʘʨʦ-ʧʘʪʦʯʥʦʛʦ 

ʩʠʨʦʧʘ 

ʇʘʪʦʢʘ 

  ʂʠʩʣʦʪʘ 

ʤʦʣʦʯʥʘʷ 
ʌʦʨʤʦʚʘʥʠʝ 

ɺʳʩʪʦʡʢʘ 

ʆʧʫʜʨʠʚʘʥʠʝ 



54        ɺʝʩʪʥʠʢ ʄʠʯʫʨʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ4, 2017 

 

 
ʉʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʟʝʬʠʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫ-

ʶʱʝʤ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ ʚʳʞʠʤʢʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʦʩʣʝ ʦʪʜʝʣʝʥʠʷ ʠʟ ʜʨʦʙʣʝʥʳʭ 

ʷʙʣʦʢ 40ï45 % ʩʦʢʘ, ʥʘʛʨʝʚʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 90 Áʉ ʩ ʧʦʤʦʱʴʶ ʉɺʏ-ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʦʪʠʨʘʶʪ. 

ɺ ʧʦʣʫʯʝʥʥʦʝ ʧʶʨʝ ʜʦʙʘʚʣʷʶʪ 0,5 % ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ ʚ ʚʠʜʝ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ 5 % ʩʦʣʦʜʦ-

ʚʦʛʦ ʵʢʩʪʨʘʢʪʘ, ʩʤʝʩʴ ʛʦʤʦʛʝʥʠʟʠʨʫʶʪ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʘʩʪʫ ʠʩʧʦʣʴʟʫʶʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʬʠ-

ʨʘ. 

ʗʙʣʦʯʥʫʶ ʧʘʩʪʫ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʚʦʜʦʡ ʜʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 10 %, ʜʦʙʘʚʣʷʶʪ ʩʘ-

ʭʘʨ-ʧʝʩʦʢ, ʧʝʨʝʤʝʰʠʚʘʶʪ ʜʦ ʨʘʩʪʚʦʨʝʥʠʷ ʩʘʭʘʨʘ, ʚʚʦʜʷʪ ʷʠʯʥʳʡ ʙʝʣʦʢ ʠ ʚʟʙʠʚʘʶʪ ʤʘʩʩʫ ʚ ʪʝʯʝʥʠʝ 

20ï25 ʤʠʥ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʧʝʥʳ. ɺʦ ʚʟʙʠʪʫʶ ʤʘʩʩʫ ʚʚʦʜʷʪ ʘʛʘʨʦ-ʩʘʭʘʨʦ-ʧʘʪʦʯʥʳʡ ʩʠ-

ʨʦʧ ʪʝʤʧʝʨʘʪʫʨʦʡ 85 Áʉ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʘʛʘʨʦ-ʩʘʭʘʨʦ-ʧʘʪʦʯʥʦʛʦ ʩʠʨʦʧʘ ʥʘʙʫʭʰʠʡ ʘʛʘʨ ʨʘʩʪʚʦʨʷʶʪ 

ʚ ʚʦʜʝ, ʜʦʙʘʚʣʷʶʪ ʛʣʠʮʝʨʠʥ, ʟʘʪʝʤ ʜʦʙʘʚʣʷʶʪ ʩʘʭʘʨ-ʧʝʩʦʢ ʠ ʥʘʛʨʝʚʘʶʪ ʩʤʝʩʴ ʜʦ ʨʘʩʪʚʦʨʝʥʠʷ ʩʘʭʘ-

ʨʘ, ʚ ʢʦʥʮʝ ʚʘʨʢʠ ʜʦʙʘʚʣʷʶʪ ʧʘʪʦʢʫ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʝʪʫʶ ʜʦ 60 Áʉ, ʠ ʫʚʘʨʠʚʘʶʪ ʜʦ ʜʦʩʪʠʞʝ-

ʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 120 Áʉ. ʉʤʝʩʴ ʦʩʪʦʨʦʞʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ ʥʘ ʤʘʣʳʭ ʦʙʦʨʦʪʘʭ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥ. ɺ 

ʢʦʥʮʝ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʜʦʙʘʚʣʷʶʪ ʢʠʩʣʦʪʫ ʤʦʣʦʯʥʫʶ, ʧʨʠ ʵʪʦʤ ʨʝʮʝʧʪʫʨʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʠʩʧʦʣʴ-

ʟʫʶʪ ʚ ʩʣʝʜʫʶʱʝʤ ʩʦʦʪʥʦʰʝʥʠʠ (ʢʛ ʠʟ ʨʘʩʯʝʪʘ 1 ʪ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ): 

ʩʘʭʘʨ-ʧʝʩʦʢ             670,8 

ʩʘʭʘʨʥʘʷ ʧʫʜʨʘ 29,9 

ʧʘʪʦʢʘ 130,4 

ʷʙʣʦʯʥʘʷ ʧʘʩʪʘ                                          102,4 

ʙʝʣʦʢ ʷʠʯʥʳʡ   65,0 

ʘʛʘʨ 6,1 

ʛʣʠʮʝʨʠʥ 2,5 

ʢʠʩʣʦʪʘ ʤʦʣʦʯʥʘʷ                                         6,7 

ʌʦʨʤʦʚʘʥʠʝ, ʚʳʩʪʦʡʢʫ ʠ ʦʧʫʜʨʠʚʘʥʠʝ ʟʝʬʠʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʭʘʨʥʦʡ ʧʫʜʨʳ ʧʨʦʚʦ-

ʜʷʪ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʣʫʯʰʝʥʠʠ 

ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʟʘ ʩʯʝʪ ʧʦʣʫʯʝʥʠʷ ʟʝʬʠʨʘ ʥʘʩʳʱʝʥʥʦʛʦ ʮʚʝʪʘ ʩ ʤʝʜʦʚʳʤ ʦʪʪʝʥʢʦʤ 

ʩʦ ʩʚʦʡʩʪʚʝʥʥʳʤ ʩʦʣʦʜʦʚʦʤʫ ʵʢʩʪʨʘʢʪʫ ʧʨʠʚʢʫʩʦʤ ʠ ʘʨʦʤʘʪʦʤ, ʧʦʚʳʰʝʥʠʷ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ 

ʟʝʬʠʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʦʛʘʱʝʥʠʷ ʝʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʈ-ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʢʘʣʠʡ (ʂ), ʬʦʩʬʦʨ (ʈ) ʠ ʞʝʣʝʟʦ (Fe), ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʟʳ ʠ ʫʚʝʣʠʯʝʥʠʷ ʨʝʜʫʮʠʨʫʶʱʠʭ ʩʘʭʘʨʦʚ ï ʛʣʶʢʦʟʳ ʠ ʬʨʫʢʪʦʟʳ. ɿʘʤʝʥʘ ʚ 

ʨʝʮʝʧʪʫʨʝ ʟʝʬʠʨʘ ʷʙʣʦʯʥʦʛʦ ʧʶʨʝ ʷʙʣʦʯʥʦʡ ʧʘʩʪʦʡ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʝʛʦ ʭʨʘʥʝ-

ʥʠʝ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʉɺʏ-ʥʘʛʨʝʚʘ ʷʙʣʦʯʥʳʭ ʚʳʞʠʤʦʢ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘʛʨʝʚʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʣʫʯʰʝ ʩʦʭʨʘʥʷʶʪʩʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʪʦʚʦʡ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ. 

ʉɺʏ-ʦʙʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʝʢ-

ʪʠʥʘ ʚ ʧʨʦʪʦʧʝʢʪʠʥ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʞʝʣʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʘʩʪʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʟʝʬʠʨʘ. ʅʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʨʝʮʝʧʪʫʨʳ ʷʙʣʦʯʥʦʡ 

ʧʘʩʪʳ ʩʦʣʦʜʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʪʘ 

(ʮʚʝʪ, ʚʢʫʩ ʠ ʘʨʦʤʘʪ). ʉʦʣʦʜʦʚʳʡ ʵʢʩʪʨʘʢʪ ʙʦʛʘʪ ʨʝʜʫʮʠʨʫʶʱʠʤʠ ʩʘʭʘʨʘʤʠ, ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ. ʉɺʏ-ʵʥʝʨʛʠʷ ʧʘʛʫʙʥʦ ʚʣʠʷʝʪ ʥʘ ʢʣʝʪʢʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʝʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʛʦʪʦʚʦʛʦ ʟʝʬʠʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʟʝʬʠʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ 

ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʪʘʢʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʢʘʢ ʮʚʝʪ, ʚʢʫʩ ʠ ʘʨʦʤʘʪ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʝʬʠʨʘ, 

ʧʨʠʜʘʪʴ ʧʨʦʜʫʢʪʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʟʘ ʩʯʝʪ ʦʙʦʛʘʱʝʥʠʷ ʝʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ(10% ʠ 

ʙʦʣʝʝ ʦʪ ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ), ʚ ʪʦʤ ʯʠʩʣʝ ʈ-ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʂ, ʈ ʠ Fe, ʘ ʪʘʢʞʝ 

ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʟʳ. 

ʅʘ ʩʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʟʝʬʠʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ ʥʘ 

ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2631084.  
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NEW TECHNOLOGIES OF PRODUCTS FOR HEALTHY NUTRITION  

OF TAMBOV REGION POPULATION   

 

Key words: Tambov region, regional pol-

icy, healthy nutrition, technology, marshmallow. 

Abstract. On September 5, 2011, the 

Administration of the Tambov Region approved 

the concept of a regional policy in the field of 

healthy nutrition for the Tambov region popula-

tion until 2020. 

The targets of the regional policy in this 

field are the preservation and strengthening of 

the population health in Tambov region, the 

prevention of diseases caused by inadequate and 

unbalanced nutrition of children and adults. 

In Tambov region as a whole, the output 

of combined food products of a concrete chemi-

cal composition, including products enriched 

with micronutrient preparations and their pre-

mixes, is carried out at 10 enterprises of differ-

ent food industry branches. 

In 2010, they produced 36 names of en-

riched food products, the total output of which 

was 5600 tons. Michurinsk State Agrarian Uni-

versity in Tambov region is one of the leading 

scientific and educational institutions of the 

country in the field of agrobiotechnology and is 

included into the national technological plat-

form. 

Obtained achievements of scientists of 

Michurinsk are patented. Currently, more than 

20 patents for inventions have been obtained 

and more than 60 technological normative doc-

uments on the functional food technology using 

local plant raw materials have been developed 

for industrial use. 

One of the recent developments by scien-

tists of Michurinsk State Agrarian University is 

the technology of marshmallow production using 

apple paste from the pomace from the directly 

expressed juice production. 

The new marshmallow technology im-

proves organoleptic quality rating such as color, 

taste and aroma with preservation of structural-

mechanical and physicochemical quality rating 

of marshmallow, to give the product functional 

properties by enriching it with antioxidants and 

such minerals, as well as reducing the content of 

sucros. 
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ȴ.Ȩ. ȵɋɖɚɎɑɔɈɆ 
 
ȸȫȻȳȴȱȴȩȮȽȫȷȰȮȫ ȴȷȴȧȫȳȳȴȷȸȮ ȵȶȴȮȭȨȴȪȷȸȨȦ ȺȶȹȰȸȴȨȴȩȴ 
ȵȴȱȹȺȦȧȶȮȰȦȸȦ Ȯȭ ȨȸȴȶȮȽȳȴȩȴ ȷɁȶɂɅ ȷȴȰȴȨȴȩȴ ȵȶȴȮȭȨȴȪȷȸȨȦ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʙʣʦʯʥʳʝ ʚʳʞʠʤʢʠ, 

ʉɺʏ-ʥʘʛʨʝʚ, ʪʝʭʥʦʣʦʛʠʷ, ʧʘʩʪʘ, ʟʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ. 

ʈʝʬʝʨʘʪ. ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʟʜʦʨʦʚʦʛʦ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ï ʩʦʟʜʘʥʠʝ 

ʥʦʚʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʚʝʩʪʠ ʠʭ ʠʟ 

ʛʨʫʧʧʳ ʨʠʩʢʘ ʚ ʛʨʫʧʧʫ ʧʨʦʜʫʢʪʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘ-

ʥʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠ 

ʩʦʟʜʘʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʩ ʤʘʢʩʠ-

ʤʘʣʴʥʳʤ ʩʦʭʨʘʥʝʥʠʝʤ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ɺ ʄʠʯʫ-

ʨʠʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʛʨʘʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʥʘ ʙʘʟʝ ʃʘʙʦʨʘʪʦʨʠʠ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʚʠʪʘʤʠʥʥʦ- ʠ ʵʥʝʨʛʦ-

ʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʙʣʦʯʥʦʡ 

ʧʘʩʪʳ ʠʟ ʚʳʞʠʤʦʢ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʢʘ ʧʨʷʤʦʛʦ 

ʦʪʞʠʤʘ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʦʚʦʡ ʪʝʭ-

ʥʦʣʦʛʠʠ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶ-

ʱʝʤ: ʧʨʠʤʝʥʝʥʠʝ ʉɺʏ-ʥʘʛʨʝʚʘ ʷʙʣʦʯʥʳʭ ʚʳʞʠʤʦʢ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʦʡ ʧʘʨʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘʛʨʝʚʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʣʫʯʰʝ ʩʦʭʨʘʥʷʶʪʩʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ; ʉɺʏ-ʦʙʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦ-

ʚʳʩʠʪʴ ʢʣʝʪʦʯʥʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʘʥʪʠʦʢʩʠʜʘʥʪ-

ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʫʩʢʦʨʠʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʧʝʢʪʠʥʘ ʚ ʧʨʦʪʦʧʝʢʪʠʥ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʞʝʣʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʘʩʪʳ; ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ 

ʨʝʮʝʧʪʫʨʳ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ ʧʘʪʦʢʠ ʢʨʘʭʤʘʣʴʥʦʡ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʪʘ (ʮʚʝʪ, ʚʢʫʩ ʠ ʘʨʦʤʘʪ) ʠ ʩʥʠʞʝʥʠʶ 

ʝʛʦ ʚʷʟʢʦʩʪʠ; ʉɺʏ-ʵʥʝʨʛʠʷ ʧʘʛʫʙʥʦ ʚʣʠʷʝʪ ʥʘ ʢʣʝʪ-

ʢʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʛʦʪʦ-

ʚʦʛʦ ʧʨʦʜʫʢʪʘ; ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ ʧʘʩʪʳ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʩʪʝʨʠʟʘʮʠʠ ʚ ʘʩʝʧʪʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʚʠʪʘʤʠʥʦʚ ʚ 

ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ. ʗʙʣʦʯʥʘʷ ʧʘʩʪʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯ-

ʥʠʢʦʤ ʨʝʜʫʮʠʨʫʶʱʠʭ ʩʘʭʘʨʦʚ, ʧʝʢʪʠʥʦʚʳʭ ʚʝ-

ʱʝʩʪʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ʗʙʣʦʯʥʫʶ ʧʘʩʪʫ ʤʦʞʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʜʣʷ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʚ ʮʝʣʷʭ ʨʘʩʰʠʨʝ-

ʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʪʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ. 

 

ʇʨʦʠʟʦʰʝʜʰʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʧʨʠʚʝʣʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. ʅʘ 

ʬʦʥʝ ʥʝʢʦʪʦʨʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ ʩʫʤʤʘʨʥʦʡ ʢʘʣʦʨʠʡʥʦʩʪʠ ʨʘʮʠʦʥʘ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʧʦ ʢʘʣʦʨʠʡʥʦʩʪʠ ʩ 31,0 ʜʦ 36,3 % ʠ ʜʦʙʘʚʣʝʥʥʦʛʦ ʩʘʭʘʨʘ ʩ 12,0 ʜʦ 13,4 % (ʨʝ-

ʢʦʤʝʥʜʫʝʤʳʝ ʚʝʣʠʯʠʥʳ ʜʣʷ ʞʠʨʘ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ 30,0 %, ʜʣʷ ʩʘʭʘʨʘ ï 10,0 %). 

ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʧʦʟʠʪʠʚʥʳʤʠ, ʥʘʦʙʦʨʦʪ, ʨʦʩʪ ʧʦʪʨʝʙʣʝʥʠʷ ʞʠʨʘ ʠ ʩʘ-

ʭʘʨʘ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʦʞʠʨʝʥʠʷ, ʜʠʘʙʝʪʘ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʠ 

ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʈʘʙʦʪʘ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʧʠʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʢʮʠʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ. ʆʜʠʥ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʚʳ-

ʧʫʩʢ ʰʠʨʦʢʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʪʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʩʦʟʜʘʚʘʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʘʫʢʦʝʤʢʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʥʦʚʳʭ ʚʠʜʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʦʛʘʱʝʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʦʜʫʢʪʦʚ ʟʘʜʘʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ, ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩʦ ʩʥʠʞʝʥʥʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ, ʩʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʚʦʪ-

ʥʳʭ ʞʠʨʦʚ, ʧʨʦʩʪʳʭ ʩʘʭʘʨʦʚ ʠ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʧʠʪʘʥʠʷ 

ʙʝʨʝʤʝʥʥʳʭ ʠ ʢʦʨʤʷʱʠʭ ʞʝʥʱʠʥ, ʜʝʪʝʡ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʧʦʨʪʩʤʝʥʦʚ, ʜʠʝʪʠʯʝʩʢʠʭ ʠ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʜʠʝʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ ʥʘʧʨʘʚ-

ʣʝʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʘʜʝʢʚʘʪʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʘʤʠ, ʤʠʥʦʨʥʳʤʠ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʠʱʠ, ʦʢʘʟʳʚʘʶʱʠʤʠ ʜʦʢʘʟʘʥʥʦʝ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʚʳʰʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ [1]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʦʨʦʚʦʛʦ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ï ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʚʝʩʪʠ ʠʭ ʠʟ 

ʛʨʫʧʧʳ ʨʠʩʢʘ ʚ ʛʨʫʧʧʫ ʧʨʦʜʫʢʪʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʧʦʣʫʬʘʙʨʠʢʘ-
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ʪʳ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʦʭʨʘʥʝʥʠʝʤ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ɼʘʥʥʦʝ ʨʘʩʧʦʨʷʞʝʥʠʝ ʙʳʣʦ ʧʦʜʛʦʪʦʚʣʝʥʦ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʦʪ 25.10.2010 ˉ 1873-ʨ, ʫʪʚʝʨʞʜʝʥʳ çʆʩʥʦʚʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛ.è [2]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʨʘʟʚʠʪʠʷ ʢʦʥʜʠʪʝʨʩʢʦʡ ʦʪʨʘʩʣʠ ʦʩʪʘʶʪʩʷ ʠʟʳʩʢʘʥʠʝ 

ʥʦʚʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠʭ 

ʧʝʨʝʨʘʙʦʪʢʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠ-

ʪʘʥʠʷ, ʦʪʚʝʯʘʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ [3ï6]. 

ɺ ʄʠʯʫʨʠʥʩʢʦʤ ɻɸʋ ʥʘ ʙʘʟʝ ʃʘʙʦʨʘʪʦʨʠʠ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʚʠʪʘʤʠʥʥʦ- ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ 

ʠʟ ʚʳʞʠʤʦʢ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʢʘ ʧʨʷʤʦʛʦ ʦʪʞʠʤʘ. 

ʗʙʣʦʯʥʳʝ ʚʳʞʠʤʢʠ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʢʘ ʧʨʷʤʦʛʦ ʦʪʞʠʤʘ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʪʝʭʥʦʣʦʛʠʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ 

(ʪʘʙʣʠʮʘ 1). 
ʊʘʙʣʠʮʘ 1 

ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 100 ʛ ʩʚʝʞʠʭ ʷʙʣʦʯʥʳʭ ʚʳʞʠʤʦʢ 

ʇʦʢʘʟʘʪʝʣʴ 
ʗʙʣʦʯʥʳʝ  

ʚʳʞʠʤʢʠ 

ʉʫʭʠʝ ʚʝʱʝʩʪʚʘ, ʛ 18,4 

ʉʘʭʘʨʘ, ʛ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʨʝʜʫʮʠʨʫʶʱʠʝ 

ʩʘʭʘʨʦʟʘ 

9,1 

7,6 

1,5 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʷʙʣʦʯʥʫʶ ʢʠʩʣʦʪʫ), ʛ  0,9 

ʂʣʝʪʯʘʪʢʘ, ʛ  1,8 

ʇʝʢʪʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʛ, ʚ ʪʦʤ ʯʠʩʣʝ: 2,5 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ 

ʚʦʜʦʥʝʨʘʩʪʚʦʨʠʤʳʝ 

0,6 

1,9 

ɾʠʨ, ʛ  1,3 

ɹʝʣʦʢ, ʛ  0,7 

ɿʦʣʘ, ʛ  0,4 

ɺʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʢʚʝʨʮʝʪʠʥ), ʤʛ 30,3 

ɺʠʪʘʤʠʥ ʉ, ʤʛ 22,0 

ʈ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʤʛ, ʚ ʪʦʤ ʯʠʩʣʝ: 64,0 

ʢʘʪʝʭʠʥʳ 

ʘʥʪʦʮʠʘʥʳ 

ʬʣʘʚʦʥʦʣʳ 

15,0 

3,5 

45,5 

ʄʘʢʨʦʵʣʝʤʝʥʪʳ, ʤʛ: 

ʢʘʣʴʮʠʡ (Ca)  

ʢʘʣʠʡ (K) 

ʤʘʛʥʠʡ (Mg) 

ʬʦʩʬʦʨ (P) 

 

24,2 

49,1 

23,7 

21,2 

ʄʠʢʨʦʵʣʝʤʝʥʪʳ, ʤʛ:  

ʞʝʣʝʟʦ (Fe) 

 

0,58 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʷʙʣʦʯʥʳʭ ʚʳʞʠʤʢʘʭ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 18 %, ʠʟ ʥʠʭ ʦʢʦʣʦ 9 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʘʭʘʨʘ, ʧʨʠ ʵʪʦʤ ʨʝʜʫʮʠʨʫʶʱʠʝ 

ʩʘʭʘʨʘ ʧʨʠʦʙʣʘʜʘʶʪ ʠ ʩʦʩʪʘʚʣʷʶʪ 83,5 % ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʩʘʭʘʨʦʚ. 

ʗʙʣʦʯʥʳʝ ʚʳʞʠʤʢʠ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ. ʆʪʤʝʯʝʥʦ ʚʳʩʦ-

ʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ, ʧʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʛʦ ʧʝʢʪʠʥʘ ʩʦʩʪʘ-

ʚʠʣʦ 0,6 %, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 24,0 % ʦʪ ʦʙʱʝʛʦ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʷʙʣʦʯʥʳʭ ʚʳʞʠʤʢʘʭ ʩʨʝʜʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʘʠʙʦʣʴʰʝʤ ʢʦ-

ʣʠʯʝʩʪʚʝ ʩʦʜʝʨʞʘʪʩʷ ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ ʠ ʤʘʛʥʠʡ. ɺ ʚʳʞʠʤʢʘʭ ʦʪʤʝʯʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʞʝʣʝʟʘ, ʢʦʪʦʨʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʵʣʝʤʝʥʪʘʤ ʢʨʦʚʝʪʚʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
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ʉʦʜʝʨʞʘʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʚ ʷʙʣʦʯʥʳʭ ʚʳʞʠʤʢʘʭ ʧʦ ʜʘʥʥʳʤ ʧʨʠʙʦʨʘ çʎʚʝʪ ʗʫʟʘ 01-

ɸɸè ʩʦʩʪʘʚʠʣʦ 30,3 ʤʛ/100 ʛ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʢʚʝʨʮʝʪʠʥ). ɺ ʷʙʣʦʯʥʳʭ ʚʳʞʠʤʢʘʭ ʪʘʢʞʝ ʙʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ: ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 

(22,0 ʤʛ/100 ʛ) ʠ ʈ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (64,0 ʤʛ/100 ʛ). 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ 

ʦʪʜʝʣʝʥʠʷ ʠʟ ʜʨʦʙʣʝʥʳʭ ʷʙʣʦʢ 40ï45 % ʩʦʢʘ ʥʘ ʰʥʝʢʦʚʦʤ ʧʨʝʩʩʝ ʚʳʞʠʤʢʠ ʧʦʜʘʶʪ ʚ ʉɺʏ-

ʢʘʤʝʨʫ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘʛʨʝʚʘʥʠʝ ʚʳʞʠʤʦʢ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 90 Áʉ ʚ ʪʝʯʝʥʠʝ 135 ʩ ʧʨʠ 

ʤʦʱʥʦʩʪʠ 800 ɺʪ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʳʩʪʨʦʛʦ ʥʘʛʨʝʚʘ 

ʩʦʢʨʘʱʘʶʪʩʷ ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʞʝʣʠʨʫʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʳʞʠʤʦʢ. ʇʦʩʣʝ ʉɺʏ-ʥʘʛʨʝʚʘ ʚʳʞʠʤʢʠ 

ʧʦʩʪʫʧʘʶʪ ʚ ʩʜʚʦʝʥʥʫʶ ʧʨʦʪʠʨʦʯʥʫʶ ʤʘʰʠʥʫ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ ʩʠʪ ˉ 1 (1,2 ʤʤ) ʠ ˉ 2 

(0,8 ʤʤ), ʠʟ ʢʦʪʦʨʦʡ ʥʘ ʚʳʭʦʜʝ ʧʦʣʫʯʘʝʪʩʷ ʷʙʣʦʯʥʘʷ ʧʶʨʝ-ʧʦʣʫʬʘʙʨʠʢʘʪ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ 21,5 %. 

ɿʘʪʝʤ ʚ ʧʦʣʫʯʝʥʥʦʝ ʷʙʣʦʯʥʦʝ ʧʶʨʝ-ʧʦʣʫʬʘʙʨʠʢʘʪ ʜʦʙʘʚʣʷʶʪ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʣʠʤʦʥʥʦʡ 

ʢʠʩʣʦʪʳ, ʘ ʪʘʢʞʝ ʢʨʘʭʤʘʣʴʥʫʶ ʧʘʪʦʢʫ ʚ ʜʦʣʝ 30 % ʦʪ ʤʘʩʩʳ ʧʶʨʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ 

ʚʷʟʢʦʩʪʴ, ʫʣʫʯʰʘʶʪʩʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʠ ʜʘʣʝʝ ʩʤʝʩʴ ʛʦʤʦʛʝʥʠʟʠʨʫʶʪ ʠ 

ʧʘʩʪʝʨʠʟʫʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100 Áʉ ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥ. ʇʦʣʫʯʝʥʥʫʶ ʷʙʣʦʯʥʫʶ ʧʘʩʪʫ ʦʭʣʘʞʜʘʶʪ 

ʜʦ 25 Áʉ, ʟʘʪʝʤ ʬʘʩʫʶʪ ʚ ʘʩʝʧʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʘʩʝʧʪʠʯʝʩʢʫʶ ʪʘʨʫ, ʧʨʠ ʵʪʦʤ ʧʨʠ ʚʳʨʘʙʦʪʢʝ 

1 ʪ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 38,5 % ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʨʘʩʭʦʜʫʶʪ ʩʳʨʴʝ ʚ ʢʦʣʠʯʝʩʪʚʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʚ ʪʘʙʣʠʮʝ 2 ʠ ʥʘ ʨʠʩʫʥʢʝ. 
ʊʘʙʣʠʮʘ 2 

ʈʝʮʝʧʪʫʨʘ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ 38,5 % 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʳʨʴʷ ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ, % 

ʈʘʩʭʦʜ ʩʳʨʴʷ ʥʘ 1 ʪ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʧʘʪʦʢʠ ʢʨʘʭʤʘʣʴʥʦʡ 

ʚ ʥʘʪʫʨʝ, ʢʛ ʚ ʩʫʭʠʭ ʚʝʱʝʩʪʚʘʭ, % 

ʗʙʣʦʯʥʦʝ ʧʶʨʝ 21,5 700,0 150 500,0 

ʇʘʪʦʢʘ ʢʨʘʭʤʘʣʴʥʘʷ 78,0 300,0 234 000,0 

ʃʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ  98,0 2,0 1960,0 

 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʥʦʚʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

¶ ʧʨʠʤʝʥʝʥʠʝ ʉɺʏ-ʥʘʛʨʝʚʘ ʷʙʣʦʯʥʳʭ ʚʳʞʠʤʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʦʡ ʧʘʨʦʚʦʡ ʦʙ-

ʨʘʙʦʪʢʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘʛʨʝʚʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʣʫʯʰʝ ʩʦʭʨʘʥʷ-

ʶʪʩʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ; 

¶ ʉɺʏ-ʦʙʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʣʝʪʦʯʥʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʘʥʪʠʦʢʩʠʜʘʥʪʫʶ 

ʘʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʝʢʪʠʥʘ ʚ ʧʨʦʪʦʧʝʢʪʠʥ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʞʝʣʠ-

ʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʘʩʪʳ; 

¶ ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʨʝʮʝʧʪʫʨʳ ʷʙʣʦʯʥʦʡ ʧʘʩʪʳ ʧʘʪʦʢʠ ʢʨʘʭʤʘʣʴʥʦʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʫʣʫʯʰʝʥʠʶ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʪʘ (ʮʚʝʪ, ʚʢʫʩ ʠ ʘʨʦʤʘʪ) ʠ ʩʥʠʞʝʥʠʶ 

ʝʛʦ ʚʷʟʢʦʩʪʠ; 

¶ ʉɺʏ-ʵʥʝʨʛʠʷ ʧʘʛʫʙʥʦ ʚʣʠʷʝʪ ʥʘ ʢʣʝʪʢʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʧʦʟʚʦʣʷ-
ʝʪ ʧʦʚʳʩʠʪʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ; 

¶ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ ʧʘʩʪʳ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʩʪʝʨʠʟʘʮʠʝʡ ʚ ʘʩʝʧʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʚʠʪʘʤʠ-

ʥʦʚ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ.  

¶ ʗʙʣʦʯʥʘʷ ʧʘʩʪʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʨʝʜʫʮʠʨʫʶʱʠʭ ʩʘʭʘʨʦʚ, ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ 
ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ʗʙʣʦʯʥʫʶ ʧʘʩʪʫ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʜʠʪʝʨʩʢʠʭ 

ʠʟʜʝʣʠʡ ʚ ʮʝʣʷʭ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʪʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ. 
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ʗʙʣʦʯʥʳʝ ʚʳʞʠʤʢʠ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʦʢʘ ʧʨʷʤʦʛʦ ʦʪʞʠʤʘ 

ʉɺʏ-ʥʘʛʨʝʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 90 Áʉ 135 

ʩ ʧʨʠ ʤʦʱʥʦʩʪʠ 800 ɺʪ 

ʉʤʝʰʠʚʘʥʠʝ 

ɺʦʜʥʳʡ ʨʘʩʪʚʦʨ ʣʠ-

ʤʦʥʥʦʡ ʢʠʩʣʦʪʳ 

 

ɻʦʤʦʛʝʥʠʟʘʮʠʷ 

ʇʘʩʪʝʨʠʟʘʮʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ100 Áʉ ʚ 

ʪʝʯʝʥʠʝ 2 ʤʠʥ 

ʌʘʩʦʚʘʥʠʝ ʚ ʘʩʝʧʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʍʨʘʥʝʥʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ  

ʦʪ 2 ʜʦ 25 Áʉ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦ-

ʩʪʠ ʥʝ >75 %. ʈʝʘʣʠʟʘʮʠʷ 

ʇʨʦʪʠʨʘʥʠʝ ʯʝʨʝʟ ʩʠʪʘ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪ-

ʚʝʨʩʪʠʡ 0,8ï1,2 ʤʤ 

ʆʭʣʘʞʜʝʥʠʝ ʜʦ 25 Áʉ 

ɺʦʜʥʳʡ ʨʘʩʪʚʦʨ 

ʣʠʤʦʥʥʦʡ  

ʢʠʩʣʦʪʳ 

ʂʨʘʭʤʘʣʴʥʘʷ 

ʧʘʪʦʢʘ 




