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ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 
  

ʋʯʨʝʜʠʪʝʣʴ: 

ʌɻɹʆʋ ɺʆ çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʄ. ʂʦʢʦʚʘè 

ʀʟʜʘʝʪʩʷ ʩ 2013 ʛ. 
 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ï ʨʝʢʪʦʨ ʌɻɹʆʋ ɺʆ  

çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʄ. ʂʦʢʦʚʘè, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ  

ʥʘʫʢ, ʜʦʮʝʥʪ ɸʧʘʞʝʚ ɸ.ʂ. 

ɿʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ï ʧʨʦʨʝʢʪʦʨ  

ʧʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ, ʢʘʥʜʠʜʘʪ  

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɽʟʘʦʚ ɸ.ʂ. 

ɿʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ï ʥʘʯʘʣʴʥʠʢ  

ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʜʦʢʪʦʨ  

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʂʦʞʦʢʦʚ ʄ.ʂ. 
 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 
 

ɸʣʣʘʭʚʝʨʜʠʝʚ ʉ.ʈ. ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ ɹʘʨʪʳʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʨʦ-

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ 

ʄɻɻʋ ʠʤ. ʄ.ɸ. ʐʦʣʦʭʦʚʘ; 
 

ɹʘʣʢʠʟʦʚ ʄ.ʍ. ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʋʧʨʘʚʣʝ-

ʥʠʝ ʢʘʯʝʩʪʚʦʤ ʠ ʥʝʜʚʠʞʠʤʦʩʪʴʶè 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ; 
 

ɻʚʘʨʘʤʠʷ ɸ.ɸ. ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ɸʅ ɸʙʭʘʟʠʠ, 

ʨʝʢʪʦʨ ɸʙʭʘʟʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ; 
 

ɻʫʜʢʦʚʩʢʠʡ ɺ.ɸ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʟʘʚʝʜʫʶ-

ʱʠʡ ʦʪʜʝʣʦʤ ʧʦʩʣʝʫʙʦʨʦʯʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ɻʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʀʀ 

ʩʘʜʦʚʦʜʩʪʚʘ ʠʤ. ʀ.ɺ. ʄʠʯʫʨʠʥʘè; 
 

ɻʫʢʝʞʝʚ ɺ.ʄ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çɿʦʦʪʝʭʥʠʷè 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ; 
 

ɻʫʢʝʞʝʚʘ ʃ.ɿ. ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ çʉʪʘʪʠ-

ʩʪʠʢʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟè ʂʘ-

ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ; 
 

ɼʞʘʙʦʝʚʘ ɸ.ʉ. ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ çʊʝʭʥʦʣʦʛʠʷ 

ʧʨʦʜʫʢʪʦʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷè 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ; 
 

ɾʘʣʥʠʥ ʕ.ɺ. ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʘʢʘʜʝʤʠʢ ʈɸʅ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ 

ɻʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʀʀ ʤʝʭʘʥʠ-

ʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈɸʉʍʅè; 

 
 

ɿʘʚʘʣʠʥ ɸ.ɸ. ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦ-

ʨʘʪʦʨʠʝʡ ʘʛʨʦʭʠʤʠʠ ʘʟʦʪʘ ʠ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʘʟʦʪʘ ʌɻɹʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ 

ʅʀʀ ʘʛʨʦʭʠʤʠʠ ʠʤ. ɼ.ʅ. ʇʨʷʥʠʰʥʠ-

ʢʦʚʘè; 
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ʀʚʘʥʦʚ ʇ.ʄ. ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  

ʜʠʨʝʢʪʦʨ ʠʥʩʪʠʪʫʪʘ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʧʨʦʙʣʝʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʂɹʅʎ ʈɸʅ; 
 

ʂʘʧʣʠʢʘʩ ʀʦʥʘʩ  ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ, ʚʠʮʝ-ʨʝʢʪʦʨ, ɸʣʝʢʩʘʥʜʨʘʩ ʉʪʫʣʴ-

ʛʠʥʩʢʠʩ ʋʥʠʚʝʨʩʠʪʝʪ; 
 

ʂʫʜʘʝʚ ʈ.ʍ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ,  ʧʨʦʨʝʢʪʦʨ ʧʦ ʫʯʝʙʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ; 
 

ʂʫʤʳʢʦʚ ɸ.ʄ. ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʨʝʢʪʦʨ ʧʦ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʠ 

ʩʦʮʠʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨ-

ʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ; 
 

ʃʘʤʝʨʜʦʥʦʚ ɿ.ɻ. ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬʝʜʨʳ çɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝ-

ʥʠʷ, ʤʝʣʠʦʨʘʮʠʷ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʝè 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ; 
 

ʇʰʠʭʘʯʝʚ ʉ.ʄ. ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʵʢʦʥʦʤʠʢʠ ʂʘ-

ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ; 

 
 

ʊʘʨʯʦʢʦʚ ʊ.ʊ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ çɺʝʪʝʨʠ-

ʥʘʨʥʘʷ ʤʝʜʠʮʠʥʘ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠè 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ; 
 

ʋʩʧʝʥʩʢʠʡ ɸ.ɺ. ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  

ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʜʠʨʝʢʪʦʨ 

ʌɻɹʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʀʀ ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʧʘʨʘʟʠ-

ʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ ʠʤ. 

ʂ.ʀ. ʉʢʨʷʙʠʥʘè; 

 
 

ʍʘʯʝʪʣʦʚ ʈ.ʄ. ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ ʢʘʬʝʜʨʳ çɿʝʤʣʝʜʝʣʠʝè ʂʘʙʘʨʜʠ-

ʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ; 
 

ʎʳʤʙʘʣ ɸ.ɸ. ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʊʝʧʣʦʪʝʭʥʠʢʘ, 

ʛʠʜʨʘʚʣʠʢʘ ʠ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜ-

ʧʨʠʷʪʠʡè ʈɻɸʋ ï ʄʉʍɸ ʠʤ. ʂ.ɸ. ʊʠ-

ʤʠʨʷʟʝʚʘ; 
 

ʐʘʭʤʫʨʟʦʚ ʄ.ʄ. ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ;  
 

ʐʝʢʠʭʘʯʝʚ ʖ.ɸ. ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ çʄʝʭʘʥʠʟʘʮʠʷ ʠ 

ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡè ʂʘ-

ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ɻɸʋ. 
 

 

 

ʈʝʜʘʢʪʦʨ ï ɻʝʨʘʥʜʦʢʦʚʘ ɺ.ɿ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ ï ʂʘʟʘʢʦʚ ɺ.ʖ. 

ʂʦʨʨʝʢʪʦʨ ï ʉʦʭʨʦʢʦʚʘ ʊ.ʅ. 

ʇʝʨʝʚʦʜ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ï ʋʩʪʦʚʘ ʄ.ɸ. 

ɺʝʨʩʪʢʘ ï ʈʫʣʸʚʘ ʀ.ɺ. 
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ʂʨʘʩʥʦ-ʧʝʩʪʨʘʷ ʧʦʨʦʜʘ ʚʳʚʝʜʝʥʘ ʤʝʪʦʜʦʤ 

ʩʣʦʞʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ 

ʩʠʤʤʝʥʪʘʣʴʩʢʦʛʦ ʩʢʦʪʘ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ. ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ 

ʜʘʥʥʦʡ ʧʦʨʦʜʳ ʧʨʠʤʝʥʝʥ ʞʝʩʪʢʠʡ ʦʪʙʦʨ ʞʠ-

ʚʦʪʥʳʭ ʞʝʣʘʪʝʣʴʥʦʛʦ ʪʠʧʘ. ʅʦʨʤʘ ʨʝʘʢʮʠʠ 

ʢʨʘʩʥʦ-ʧʝʩʪʨʦʛʦ ʩʢʦʪʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʟʘʚʠʩʠʪ ʦʪ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦ-

ʩʪʠ ʟʘʚʦʟʠʤʦʛʦ ʧʦʛʦʣʦʚʴʷ, ʩʦʟʜʘʚʘʝʤʳʭ ʫʩʣʦʚʠʡ 

ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ 

ʢ ʫʩʣʦʚʠʷʤ ʟʦʥʳ ʨʘʟʚʝʜʝʥʠʷ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʧʣʝʤʝʥʥʳʝ ʢʘ-

ʯʝʩʪʚʘ ʟʘʚʝʟʝʥʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʳʭ ʢʨʘʩ-

ʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʦʚʥʦ-

ʩʪʠ ʧʦ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ ʠ ʠʭ ʣʠʥʝʡʥʦʡ ʧʨʠ-

ʥʘʜʣʝʞʥʦʩʪʠ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʣʝʤʝʥʥʦʡ ʮʝʥ-

ʥʦʩʪʠ ʠʟ ʯʠʩʣʘ ʟʘʚʝʟʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʢʨʦʚʥʦʩʪʠ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ.  

ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʭʦʜʠʣʠ ʞʠʚʦʪʥʳʝ ʩ ʢʨʦʚ-

ʥʦʩʪʴʶ >50é<75% ʧʦ ʛʦʣʰʪʠʥʘʤ; ʚʦ ʚʪʦʨʫʶ 

ʛʨʫʧʧʫ ï ʞʠʚʦʪʥʳʝ ʩ ʢʨʦʚʥʦʩʪʴʶ >75é<87,5% 

ʧʦ ʛʦʣʰʪʠʥʘʤ; ʚ ʪʨʝʪʴʶ ï ʞʠʚʦʪʥʳʝ ʩ ʢʨʦʚ-

ʥʦʩʪʴʶ >87,5% ʧʦ ʛʦʣʰʪʠʥʘʤ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʦʜʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ 3 ʛʨʫʧʧʳ ʭʘʨʘʢ-

ʪʝʨʠʟʦʚʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦ-

ʩʪʴʶ ʧʦ ʧʨʠʟʥʘʢʘʤ ʫʜʦʷ ʠ ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʠ. 

ʊʘʢ, ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʜʠʪʝʣʴʩʢʠʭ 

ʠʥʜʝʢʩʦʚ 3 ʛʨʫʧʧʳ ʧʦ ʫʜʦʶ ʠ ʞʠʨʥʦʤʦʣʦʯʥʦ-

ʩʪʠ ʦʙʫʩʣʦʚʣʝʥʳ ʚʳʩʦʢʦʡ ʢʨʦʚʥʦʩʪʴʶ ʧʦ ʛʦʣ-

ʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ. ʇʨʝʚʦʩʭʦʜʩʪʚʦ ʠʭ ʥʘʜ ʞʠ-

ʚʦʪʥʳʤʠ 1 ʠ 2 ʛʨʫʧʧ ʧʦ ʫʜʦʶ ʩʦʩʪʘʚʠʣʦ 5,9 ʠ 

3,8%, ʧʦ ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʠ 0,09 ʠ 0,06 ʘʙʩ.% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʦʜʠʪʝʣʴʩʢʠʝ ʠʥʜʝʢʩʳ ʧʦ 

ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ ʫ ʞʠ-

ʚʦʪʥʳʭ 1 ʠ 2 ʛʨʫʧʧ ʠ ʩʦʩʪʘʚʠʣʠ 3,3%, ʯʪʦ 

ʙʦʣʴʰʝ ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ 3 ʛʨʫʧʧʳ ʥʘ 0,1 ʘʙʩ.%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʝʤʝʥʥʘʷ ʮʝʥʥʦʩʪʴ, ʛʦʣ-
ʰʪʠʥʩʢʘʷ ʧʦʨʦʜʘ, ʢʨʘʩʥʦ-ʧʝʩʪʨʘʷ ʧʦʨʦʜʘ, ʣʠʥʠʷ. 

Red-motley breed was bred by means of complex 

reproductive crossbreeding of Simmental cattle 

with manufacturers of Holstein breed. In the 

process of creating this breed it was applied rigor-

ous selection of animals of desired type. The rate of 

reaction of the red and white cattle in the specific 

conditions of the environment depends on the 

breeding value of the imported livestock, to create 

the conditions of feeding and maintenance, adap-

tability to breeding area conditions. 

The aim of investigation was to study breeding 

quality of imported cattle of red-motley breed de-

pending on relative feature of Holstein breed and 

their linear supplies. To identify the breeding value 

of e number of introduced animals were formed 

three groups of animals depending on relative fea-

ture Holstein breed. The first group consisted of 

animals with the attitude by blood of >50é<75% 

Holstein; the second group is from animals with 

attitudes by blood of >75é<87,5% of the by Hols-

tein; in the third ï animals with the attitude by 

blood of  >is 87,5% by Holstein. 

It was found that the experimental animals of 3-

rd group were characterized by a high breeding 

value on the basis of milk yield and butterfat. Thus, 

higher values of the parent indexes of 3 groups 

according to yield of milk and butterfat is due to 

high with the attitude by blood with Holstein breed. 

Their superiority over the animals of group 1 and 2 

for the yield of milk was 5, 9 and 3, 8% by butterfat 

and 0,09 0,06 abs. % respectively. The parent in-

dexes of protein contents in milk were the same in 

the animals of groups 1 and 2 and amounted to 

3,3%, more than in the animals of 3 groups is 0,1 

abs.%. 

 

 

 

Key words: breeding value, Holstein breed, Red-
motley breed, line. 
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ɺʚʝʜʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʜʦʩʪʠʞʝʥʠʡ 

ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘ-

ʥʠʝ ʥʦʚʦʡ ʤʦʣʦʯʥʦʡ ʧʦʨʦʜʳ ʢʨʫʧʥʦʛʦ ʨʦʛʘ-

ʪʦʛʦ ʩʢʦʪʘ çʢʨʘʩʥʦ-ʧʝʩʪʨʘʷè, ʢʦʪʦʨʘʷ ʩʦʟʜʘ-

ʚʘʣʘʩʴ ʤʝʪʦʜʦʤ ʩʣʦʞʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ ʢʦʨʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦ-

ʨʦʜʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʩ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʷʤʠ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ 

ʤʘʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʞʝʩʪʢʦʛʦ ʦʪʙʦʨʘ.  

ɸʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʨʘʟʚʝʜʝʥʠʷ ʜʘʥ-

ʥʦʡ ʧʦʨʦʜʳ, ʙʣʘʛʦʜʘʨʷ ʭʦʨʦʰʝʡ ʘʜʘʧʪʘʮʠʦʥ-

ʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʨʦʜʫʢʪʠʚʥʳʤ ʠ ʨʝʧʨʦʜʫʢ-

ʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʨʘʩʰʠʨʷʝʪʩʷ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ, 

ʪ. ʝ. ʜʘʥʥʘʷ ʧʦʨʦʜʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʌ. ʄʝʞʜʫ 

ʪʝʤ, ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʌ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠ-

ʟʘʮʠʠ ʅʇ çʈʘʟʚʠʪʠʝ ɸʇʂè ʧʨʦʠʩʭʦʜʠʪ ʫʚʝ-

ʣʠʯʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʟʘ ʩʯʝʪ ʟʘʚʦʟʘ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʠʟ ʜʨʫʛʠʭ ʨʝ-

ʛʠʦʥʦʚ, ʘ ʪʘʢʞʝ ʠʟ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. ʊʘʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʉʝʚʝ-

ʨʦʢʘʚʢʘʟʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʚ ʪ. ʯ. ʏʝʯʝʥʩʢʦʡ ʈʝʩ-

ʧʫʙʣʠʢʠ, ʛʜʝ ʩʪʘʣʠ ʟʘʥʠʤʘʪʴʩʷ ʨʘʟʚʝʜʝʥʠʝʤ 

ʞʠʚʦʪʥʳʭ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ʉʪʝʧʝʥʴ ʠ 

ʭʘʨʘʢʪʝʨ ʨʝʘʣʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʪ. ʝ. ʥʦʨʤʘ ʨʝʘʢʮʠʠ ʢʨʘʩʥʦ-

ʧʝʩʪʨʦʛʦ ʩʢʦʪʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʥʝʰ-

ʥʝʡ ʩʨʝʜʳ ʟʘʚʠʩʷʪ ʦʪ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ 

ʟʘʚʦʟʠʤʦʛʦ ʧʦʛʦʣʦʚʴʷ, ʩʦʟʜʘʚʘʝʤʳʭ ʫʩʣʦʚʠʡ 

ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ 

ʢ ʫʩʣʦʚʠʷʤ ʟʦʥʳ ʨʘʟʚʝʜʝʥʠʷ [1, 2, 3, 4, 6, 7], 

mailto:ttarchokov@mail.ru
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ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʘʣʦ-

ʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʠ ʧʨʦʛʨʝʩʩʘ ʚ ʨʘʟ-

ʚʠʪʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠ-

ʢʠ.  

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʤʘʣʦ ʜʘʥʥʳʭ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʦ-

ʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʢʦʨʦʚ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦ-

ʨʦʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ, ʯʪʦ 

ʠ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʧʣʝʤʝʥʥʳʝ 

ʢʘʯʝʩʪʚʘ ʟʘʚʝʟʝʥʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʳʭ 

ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʧʦʩʪʘʚʣʝ-

ʥʳ ʟʘʜʘʯʠ ʠʟʫʯʠʪʴ: 

- ʧʨʦʜʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʞʝʥʩʢʠʭ 

ʧʨʝʜʢʦʚ ʟʘʚʝʟʝʥʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʳʭ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʦʚʥʦʩʪʠ ʧʦ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʝ; 

- ʧʨʦʜʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʞʝʥʩʢʠʭ 

ʧʨʝʜʢʦʚ ʟʘʚʝʟʝʥʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʳʭ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ; 

- ʨʦʜʠʪʝʣʴʩʢʠʝ ʠʥʜʝʢʩʳ ʢʦʨʦʚ ʢʨʘʩʥʦ-

ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʦʚʥʦʩʪʠ 

ʧʦ ʛʦʣʰʪʠʥʘʤ ʠ ʠʭ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦ-

ʩʪʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦ-

ʩʪʠ ʞʠʚʦʪʥʳʭ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ (ɺʦ-

ʨʦʥʝʞʩʢʠʡ ʪʠʧ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʦʚʥʦʩʪʠ 

ʧʦ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ ʠ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʏʝʯʝʥ-

ʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʧʣʝʤʨʝʧʨʦʜʫʢʪʦʨ ɻʋʇ 

ɸ/ʂ çʎʝʥʪʦʨʦʝʚʩʢʠʡè ʂʫʨʯʘʣʦʝʚʩʢʠʡ ʨʘʡ-

ʦʥ). ɾʠʚʦʪʥʳʝ ʟʘʚʦʟʠʣʠʩʴ ʩ ʭʦʟʷʡʩʪʚ ɺʦʨʦ-

ʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2010 ʛ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʠʟ 

ʯʠʩʣʘ ʟʘʚʝʟʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʩʬʦʨʤʠ-

ʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʢʨʦʚʥʦʩʪʠ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ.  

ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʭʦʜʠʣʠ ʞʠʚʦʪʥʳʝ ʩ 

ʢʨʦʚʥʦʩʪʴʶ ʧʦ >50é<75% ʛʦʣʰʪʠʥʘʤ (n=49); 

ʚʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ï ʞʠʚʦʪʥʳʝ ʩ ʢʨʦʚʥʦʩʪʴʶ 

>75é<87,5% ʧʦ ʛʦʣʰʪʠʥʘʤ (n=88); ʚ ʪʨʝʪʴʶ 

ï ʞʠʚʦʪʥʳʝ ʩ ʢʨʦʚʥʦʩʪʴʶ >87,5% ʧʦ ʛʦʣ-

ʰʪʠʥʘʤ (n=18). 

ʋʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ ʫʯʠʪʳʚʘʣʠ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʠ ʜʦʢʫʤʝʥʪʘʤ 

ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʧʣʝʤʝʥʥʦʛʦ ʫʯʝʪʘ. 

ʇʣʝʤʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʫʯʠʪʳʚʘ-

ʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʅ.ɸ. ʂʨʘʚʯʝʥʢʦ (1973) [5]. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʨʘʙʦʪʘʥʳ ʙʠʦʤʝʪʨʠʯʝʩʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʥʦʛʦʯʠʩ-

ʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘ-

ʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʟʘʚʠʩʠʪ ʦʪ 

ʫʨʦʚʥʷ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʚ ʭʦ-

ʟʷʡʩʪʚʘʭ ʠ ʩʦʟʜʘʚʘʝʤʳʤʠ ʫʩʣʦʚʠʷʤʠ ʢʦʨʤʣʝ-

ʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʯʪʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʧʨʦʮʝʩ-

ʩʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʣʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɼʣʷ 

ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦ-

ʪʳ ʚ ʭʦʟʷʡʩʪʚʘʭ, ʦʪʢʫʜʘ ʟʘʚʦʟʠʣʠʩʴ ʥʝʪʝʣʠ 

ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʥʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʥʳ ʜʘʥʥʳʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʝʥʩʢʠʭ ʧʨʝʜ-

ʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʦʚʥʦʩʪʠ ʧʦ ʛʦʣʰʪʠʥ-

ʩʢʦʡ ʧʦʨʦʜʝ (ʪʘʙʣ. 1). 

  

 
ʊʘʙʣʠʮʘ 1 ï ʇʨʦʜʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʞʝʥʩʢʠʭ ʧʨʝʜʢʦʚ ʢʦʨʦʚ 

 

ɾʝʥ-

ʩʢʠʝ 

ʧʨʝʜʢʠ 

 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʳ 

1 ʛʨʫʧʧʘ 

n=49 

2 ʛʨʫʧʧʘ 

n=88 

3 ʛʨʫʧʧʘ 

n=18 

ʍÑmʭ ʉv ʍÑ mʭ ʉv ʍÑ mʭ ʉv 

ʄ 

ʋʜʦʡ, ʢʛ 5663Ñ137 16,7 5247Ñ87,6 15,6 5653Ñ207 15,1 

ɾʠʨ, % 3,81Ñ0,004 8,8 3,81Ñ0,003 7,6 3,9Ñ0,007 8,0 

ɹʝʣʦʢ, % 3,3Ñ0,011 2,4 3,3Ñ0,002 6,5 3,2Ñ0,004 4,6 

ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ 602,2Ñ6,2 7,1 606,5Ñ5,0 7,7 632,7Ñ9,0 5,9 

ʄʄ 

ʋʜʦʡ, ʢʛ 4775Ñ133 19,2 5080Ñ81 14,9 5218Ñ184 14,5 

ɾʠʨ, % 3,71Ñ0,003 5,5 3,71Ñ0,001 3,3 3,76Ñ0,002 2,7 

ɹʝʣʦʢ, % 3,2Ñ0,001 2,6 3,3Ñ0,008 2,4 3,1Ñ0,002 3,0 

ʄʆ 

ʋʜʦʡ, ʢʛ 8349Ñ244,5 20,3 9387Ñ181 18,0 9376Ñ357 15,7 

ɾʠʨ, % 4,0Ñ0,003 6,1 4,1Ñ0,003 5,7 4,1Ñ0,007 7,1 

ɹʝʣʦʢ, % 3,55Ñ0,002 3,9 3,45Ñ0,002 4,2 3,4Ñ0,002 3,0 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʨʫʧʧʳ ʧʦʜʦʧʳʪʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ ʧʦʢʘ-

ʟʘʪʝʣʷʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʝʥʩʢʠʭ ʧʨʝʜʢʦʚ. 

ʊʘʢ, ʤʘʪʝʨʠ ʟʘʚʝʟʝʥʥʳʭ ʥʝʪʝʣʝʡ 1 ʠ 3 ʛʨʫʧʧ 

ʧʦ ʫʜʦʶ ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ (ʈ<0,95) ʠ ʥʘ 

ʜʦʩʪʦʚʝʨʥʫʶ ʨʘʟʥʠʮʫ ʧʨʝʚʦʩʭʦʜʠʣʠ ʞʠʚʦʪ-

ʥʳʭ 2 ʛʨʫʧʧʳ (ʈ>0,95).  

ʄʘʪʝʨʠ ʟʘʚʝʟʝʥʥʳʭ ʥʝʪʝʣʝʡ ʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʢʦʣʝʙʘʣʠʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 3,81-3,9%. ʂʦʵʬʬʠʮʠʝʥʪʳ ʠʟʤʝʥʯʠ-

ʚʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʙʳʣʠ ʚʳʩʦʢʠʤʠ ʚʦ 

ʚʩʝʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ (7,6-8,8%), ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʪʙʦʨ ʧʦ ʞʠʨʥʦʤʦʣʦʯ-

ʥʦʩʪʠ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʳʤ. ʇʨʠ ʵʪʦʤ ʤʘʪʝʨʠ 

ʞʠʚʦʪʥʳʭ 3 ʛʨʫʧʧʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʚ 

ʤʦʣʦʢʝ ʧʨʝʚʦʩʭʦʜʠʣʠ ʦʩʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʤʘ-

ʪʝʨʝʡ ʥʘ 0,09 ʘʙʩ.%. ɻʨʫʧʧʳ ʧʦʜʦʧʳʪʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝ-

ʥʠʷʤʠ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ ʤʘʪʝʨʝʡ (3,2-

3,3%), ʭʦʪʷ ʤʘʪʝʨʠ ʞʠʚʦʪʥʳʭ 3 ʛʨʫʧʧʳ ʫʩʪʫ-

ʧʘʣʠ ʦʩʪʘʣʴʥʳʤ ʛʨʫʧʧʘʤ ʥʘ 0,1 ʘʙʩ.%. 

ɻʨʫʧʧʳ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʭʘʨʘʢʪʝ-

ʨʠʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʞʠʚʦʡ 

ʤʘʩʩʳ ʤʘʪʝʨʝʡ. ɹʦʣʝʝ ʚʳʩʦʢʦʡ ʞʠʚʦʡ ʤʘʩʩʦʡ 

ʦʪʣʠʯʘʣʠʩʴ ʤʘʪʝʨʠ ʞʠʚʦʪʥʳʭ 3 ʛʨʫʧʧʳ, ʢʦ-

ʪʦʨʳʝ ʧʨʝʚʦʩʭʦʜʠʣʠ ʤʘʪʝʨʝʡ 1 ʠ 2 ʛʨʫʧʧ ʥʘ 

5,1 ʠ 4,3% (ʈ>0,99, ʈ>0,95).  

ʂʨʦʚʥʦʩʪʴ ʧʦ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ ʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʨʘʟʠʣʘʩʴ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʚ ʛʨʫʧʧʘʭ ʤʘʪʝʨʝʡ-ʤʘʪʝʨʝʡ 

(ʄʄ). ʊʘʢ, ʩʨʝʜʠ ʄʄ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʫʜʦʷ-

ʤʠ ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʦʪʣʠʯʘʣʠʩʴ ʞʠʚʦʪ-

ʥʳʝ 3 ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʧʨʝʚʦʩʭʦʜʠʣʠ ʦʩʪʘʣʴ-

ʥʳʝ ʛʨʫʧʧʳ ʥʘ 2,7-9,3% (ʈ<0,95). ʇʦʜʦʙʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʠ ʧʦ ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʠ 

ʄʄ, ʛʜʝ ʞʠʚʦʪʥʳʝ 3 ʛʨʫʧʧʳ ʠʤʝʣʠ ʧʨʝʚʦʩ-

ʭʦʜʩʪʚʦ ʥʘʜ ʦʩʪʘʣʴʥʳʤʠ ʥʘ 0,05 ʘʙʩ.%. ʉʨʝʜʠ 

ʤʘʪʝʨʝʡ-ʤʘʪʝʨʝʡ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʙʝʣʢʦʚʦʤʦ-

ʣʦʯʥʦʩʪʴʶ ʦʪʣʠʯʘʣʠʩʴ ʞʠʚʦʪʥʳʝ 2 ʛʨʫʧʧʳ, 

ʢʦʪʦʨʳʝ ʧʨʝʚʦʩʭʦʜʠʣʠ ʦʩʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʥʘ 

ʚʳʩʦʢʦʜʦʩʪʦʚʝʨʥʫʶ ʨʘʟʥʠʮʫ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʘʢʘʟʥʦʛʦ ʩʧʘʨʠʚʘʥʠʷ ʠ 

ʦʪʙʦʨʝ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ ʤʘʪʝʨʷʤ ʦʪ-

ʮʦʚ, ʪ. ʝ. ʢ ʙʳʢʦʧʨʦʠʟʚʦʜʷʱʝʡ ʛʨʫʧʧʝ ʢʦʨʦʚ, 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʠ ʞʝʩʪʢʠʝ ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʧʨʦʜʫʢʪʠʚʥʳʤ ʢʘʯʝʩʪʚʘʤ, ʯʪʦ ʦʙʫ-

ʩʣʘʚʣʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʤʘʪʝʨʝʡ ʦʪʮʦʚ. ɻʨʫʧʧʳ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪ-

ʥʳʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ ʧʦʢʘʟʘ-

ʪʝʣʷʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʘʪʝʨʝʡ ïʦʪʮʦʚ 

(ʄʆ). ʉʨʝʜʠ ʤʘʪʝʨʝʡ ï ʦʪʮʦʚ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʫʜʦʷʤʠ ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʦʪʣʠʯʘʣʠʩʴ ʞʠ-

ʚʦʪʥʳʝ 2 ʠ 3 ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ 

ʨʘʟʣʠʯʘʣʠʩʴ ʠ ʧʨʝʚʦʩʭʦʜʠʣʠ ʞʠʚʦʪʥʳʭ 

1 ʛʨʫʧʧʳ ʥʘ 12,35%. ʄʘʪʝʨʠ ʦʪʮʦʚ 2 ʠ 3 

ʛʨʫʧʧ ʧʨʝʚʦʩʭʦʜʠʣʠ ʘʥʘʣʦʛʦʚ 1 ʛʨʫʧʧʳ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʠ ʫʩʪʫʧʘʣʠ ʧʦ-

ʩʣʝʜʥʠʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʦʮʝʥʢʝ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʞʝʥʩʢʠʭ ʧʨʝʜʢʦʚ, ʟʘʚʝʟʝʥʥʳʭ ʞʠ-

ʚʦʪʥʳʭ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠ-

ʤʠ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʪ.ʝ ʨʦʜʠ-

ʪʝʣʴʩʢʠʭ ʠʥʜʝʢʩʦʚ ʢʦʨʦʚ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦ-

ʨʦʜʳ (ʪʘʙʣ. 2). 

  
ʊʘʙʣʠʮʘ 2 ï ʈʦʜʠʪʝʣʴʩʢʠʝ ʠʥʜʝʢʩʳ ʢʦʨʦʚ  

ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ 

 

ʇʦʢʘʟʘʪʝʣʴ 
ʂʨʦʚʥʦʩʪʴ ʧʦ ʛʦʣʰʪʠʥʘʤ 

>50é<75 % >75é<87,5 % >87,5% 

ʋʜʦʡ, ʢʛ 6113 6240 6475 

ɾʠʨ, % 3,83 3,86 3,92 

ɹʝʣʦʢ, % 3,33 3,33 3,23 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2 ʜʘʥʥʳʝ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʨʘʟʣʠʯʠʷʭ ʛʨʫʧʧ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦ-

ʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʜʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ 

3 ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʦʣʝʝ ʚʩrʦʢʦʡ 

ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʴʶ ʧʦ ʧʨʠʟʥʘʢʘʤ ʫʜʦʷ ʠ 

ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʠ. ʊʘʢ, ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʨʦʜʠʪʝʣʴʩʢʠʭ ʠʥʜʝʢʩʦʚ 3 ʛʨʫʧʧʳ ʧʦ 

ʫʜʦʶ ʠ ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʳ ʚʳʩʦ-

ʢʦʡ ʢʨʦʚʥʦʩʪʴʶ ʧʦ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʝ. 

ʇʨʝʚʦʩʭʦʜʩʪʚʦ ʠʭ ʥʘʜ ʞʠʚʦʪʥʳʤʠ 1 ʠ 2 ʛʨʫʧʧ 

ʧʦ ʫʜʦʶ ʩʦʩʪʘʚʠʣʦ 5,9 ʠ 3,8%, ʧʦ ʞʠʨʥʦʤʦ-

ʣʦʯʥʦʩʪʠ 0,09 ʠ 0,06 ʘʙʩ.% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʦʜʠʪʝʣʴʩʢʠʝ ʠʥʜʝʢʩʳ ʧʦ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ 

ʙʳʣʠ ʦʜʠʥʘʢʦʚʤrʠ ʫ ʞʠʚʦʪʥʳʭ 1 ʠ 2 ʛʨʫʧʧ ʠ 

ʩʦʩʪʘʚʠʣʠ 3,3%, ʯʪʦ ʙʦʣʴʰʝ ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ 

3 ʛʨʫʧʧʳ ʥʘ 0,1 ʘʙʩ.%. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʦʜʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʥʠʷ-

ʤʠ ʄʦʥʪʚʠʢ ʏʠʬʪʝʠʥʘ, ʈʝʬʣʝʢʰʥ ʉʦʚʝʨʠʥʛʘ, 

ɺʠʩ ʙʝʢ ɸʡʜʠʘʣʘ, ʋʵʩ ʀʜʝʘʣʘ ʠ ʜʨ, ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ 2-3 ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, 

ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚʣʠʷʥʠʝ ʦʪʜʝʣʴʥʦʛʦ ʠ ʢʦʥ-

ʢʨʝʪʥʦʛʦ ʙʳʢʘ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ.  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʠ ʧʨʦʚʝʣʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʛʦʣ-

ʰʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʨʘʟʥʦʡ ʣʠʥʝʡ-

ʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʦʜʥʘʢʦ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʦʮʝʥʢʘ ʣʠʥʠʡ ʈʝʬʣʝʢʰʥ ʉʦʚʝʨʠʥʛʘ ʠ ʋʵʩ 

ʀʜʝʘʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʩ 
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ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʠ ʪʘʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ. 

ʀʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʞʝʥʩʢʠʭ ʧʨʝʜʢʦʚ ʟʘʚʝʟʝʥʥʳʭ ʥʝʪʝ-

ʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʠ (ʪʘʙʣ. 3, 4, 5) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʘʪʝʨʠ ʟʘ-

ʚʝʟʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʣʠʥʠʠ ʋʝʩ ʀʜʝʘʣʘ ʧʨʝ-

ʚʦʩʭʦʜʠʣʠ ʤʘʪʝʨʝʡ ʣʠʥʠʠ ʈʝʬʣʝʢʰʥ ʉʦʚʝ-

ʨʠʥʛʘ ʧʦ ʫʜʦʶ ʥʘ 5,2% (ʈ<0,95), ʩʦʜʝʨʞʘʥʠʶ 

ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʥʘ 0,05 ʘʙʩ.% (ʈ>0,999), ʙʝʣ-

ʢʦʚʦʤʦʣʦʯʥʦʩʪʠ ʥʘ 0,07 ʘʙʩ.%.  

 
 

ʊʘʙʣʠʮʘ 3 ï ʇʨʦʜʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʪʝʨʝʡ (ʄ) ʢʦʨʦʚ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

 

ʇʦʢʘʟʘʪʝʣʴ 

ʃʠʥʝʡʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʈʝʬʣʝʢʰʥ ʉʦʚʝʨʠʥʛʘ 198998 

n=18 

ʋʵʩ ʀʜʝʘʣʘ 933122 

n=23 

ʍÑmʭ ŭ ʉv ʍÑmʭ ŭ ʉv 

ʋʜʦʡ, ʢʛ 4498Ñ137 335,6 7,5 4734Ñ70,6 331,3 7,0 

ɾʠʨ, % 3,83Ñ0,003 0,09 2,35 3,88Ñ0,002 0,11 3,05 

ɹʝʣʦʢ,% 3,33Ñ0,002 0,05 1,7 3,4Ñ0,002 0,10 3,0 

 
ʊʘʙʣʠʮʘ 4 ï ʇʨʦʜʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʪʝʨʝʡ-ʤʘʪʝʨʝʡ (ʄʄ) ʢʦʨʦʚ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

 

ʇʦʢʘʟʘʪʝʣʴ 

ʃʠʥʝʡʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʈʝʬʣʝʢʰʥ ʉʦʚʝʨʠʥʛʘ 198998 

n=18 

ʋʵʩ ʀʜʝʘʣ 933122 

n=23 

ʍÑmʭ ŭ ʉv ʍÑmʭ ŭ ʉv 

ʋʜʦʡ, ʢʛ 6171Ñ375 919 14,9 5149Ñ99,9 468,7 9,1 

ɾʠʨ, % 3,91Ñ0,12 0,30 7,77 3,76Ñ0,006 0,325 8,7 

ɹʝʣʦʢ, % 3,2Ñ0,002 0,007 2,1 3,32Ñ0,003 0,15 4,6 

 
ʊʘʙʣʠʮʘ 5 ï ʇʨʦʜʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʪʝʨʝʡ-ʦʪʮʦʚ(ʄʆ) ʢʦʨʦʚ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ  

(ʣʠʥʠʷ ʉʘʥʠʩʘʡʜ ʉʪʝʡʜʘʫʥʪ ʊʚʠʥ 14228104) 

 

ʇʦʢʘʟʘʪʝʣʴ 
ɹʳʢʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ɺ ʩʨʝʜʥʝʤ 
ɻʨʘʜ 2007 ɺʝʪʝʨʦʢ 4858 ʈʝʟʫʩ 1998 

ʋʜʦʡ, ʢʛ 5688 6740 6877 6435 

ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, % 3,92 3,88 3,8 3,87 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʢʛ 3,2 3,2 3,2 3,2 

 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʘʚʥʠʚʘʝʤʳʝ ʛʨʫʧ-

ʧʳ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ ʣʠʥʠʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘ-

ʣʠʩʴ ʦʜʠʥʘʢʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʫʜʦʷ ʟʘ 305 

ʜʥʝʡ ʣʘʢʪʘʮʠʠ, ʪʦʛʜʘ ʢʘʢ ʧʦ ʧʨʠʟʥʘʢʘʤ ʩʦ-

ʜʝʨʞʘʥʠʷ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʤʘʪʝʨʠ ʟʘ-

ʚʝʟʝʥʥʳʭ ʥʝʪʝʣʝʡ ʣʠʥʠʠ ʋʝʩ ʀʜʝʘʣʘ ʧʨʝʚʦʩ-

ʭʦʜʠʣʠ ʤʘʪʝʨʝʡ ʣʠʥʠʠ ʈʝʬʣʝʢʰʥ ʉʦʚʝʨʠʥʛʘ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʘ-

ʪʝʨʝʡ-ʤʘʪʝʨʝʡ (ʄʄ), ʟʘʚʝʟʝʥʥʳʭ ʥʝʪʝʣʝʡ 

ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ (ʪʘʙʣ. 4), ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʞʠʚʦʪʥʳʝ ʣʠʥʠʠ ʈʝʬʣʝʢʰʥ ʉʦʚʝʨʠʥʛʘ 

ʦʪʣʠʯʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʫʜʦʷ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ ʣʠʥʠʠ ʋʝʩ ʀʜʝʘʣʘ. 

ʋʢʘʟʘʥʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʩʨʘʚʥʠʚʘʝʤʳʭ 

ʛʨʫʧʧ ʧʦ ʫʜʦʶ ʩʦʩʪʘʚʠʣʦ 19,8% (ʈ>0,99). ʇʦ-

ʜʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʠ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ ʣʠʥʠʡ ʧʦ ʩʦʜʝʨʞʘ-

ʥʠʶ ʞʠʨʘ ʚ ʤʦʣʦʢʝ.  

ɸʥʘʣʠʟ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦ-

ʩʪʠ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʫ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ ʣʠ-

ʥʠʡ ʚʳʷʚʠʣ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʞʠʚʦʪʥʳʭ ʣʠʥʠʠ 

ʋʝʩ ʀʜʝʘʣʘ ʥʘʜ ʞʠʚʦʪʥʳʤʠ ʣʠʥʠʠ ʈʝʬʣʝʢʰʥ 

ʉʦʚʝʨʠʥʛʘ. ʇʨʠʚʝʜʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ ʩʦʜʝʨ-

ʞʘʥʠʶ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʚʳʩʦʢʦʜʦʩʪʦʚʝʨʥʦ. 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʪʝʨʠ ʦʪʮʦʚ ʛʦʣ-

ʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʦʪʚʝʯʘʣʠ ʤʠʥʠʤʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʧʦ ʩʝʣʝʢʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʘ 

ʠʤʝʥʥʦ ʫʜʦʡ ʟʘ ʨʷʜ ʣʘʢʪʘʮʠʠ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 

9000 ʢʛ, ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ 

4,0 ʠ 3,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʘʢʦ, ʚ ʧʨʦʮʝʩ-

ʩʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʨʦʜ ʞʠʚʦʪʥʳʭ, ʘ 

ʪʘʢʞʝ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʪʠʧʦʚ ʩʢʦʪʘ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʧʦʤʝʩʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʣʠ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʤʦʣʦʜʳʝ ʣʠʥʠʠ. ʇʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥ-

ʥʳʭ ʣʠʥʠʡ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʩʨʝʜʠ ʧʦʜ-

ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʯʘʩʪʴ ʷʚʣʷʣʘʩʴ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʷʤʠ ʣʠʥʠʠ ʉʘʥʠʩʘʡʜ ʉʪʝʡʜʘʫʥʪ ʊʚʠʥ, 

ʜʘʥʥʳʝ ʤʘʪʝʨʝʡ ʦʪʮʦʚ, ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 5. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʪʝʨʠ ʦʪʮʦʚ 

ʫʢʘʟʘʥʥʦʡ ʣʠʥʠʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯ-

ʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʫʜʦʠ ʤʘʪʝʨʝʡ ʦʪʮʦʚ ʥʘ-

ʙʣʶʜʘʣʠʩʴ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʈʝʟʫʩ, ʢʦʪʦʨʳʝ 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʤʘʪʝʨʝʡ ʦʪʮʦʚ ʜʨʫʛʠʭ ʙʳʢʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ 2,0 ʠ 20,9%. ɺ ʩʨʝʜʥʝʤ 

ʩʨʝʜʥʠʝ ʫʜʦʠ ʤʘʪʝʨʝʡ ʦʪʮʦʚ ʜʘʥʥʦʡ ʣʠʥʠʠ 

ʩʦʩʪʘʚʠʣʠ 6435 ʢʛ, ʯʪʦ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʦ ʩʝʣʝʢʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʜʣʷ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʥʘ 39,9%. ʇʦ ʩʦʜʝʨʞʘ-

ʥʠʶ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʤʘʪʝʨʝʡ ʦʪʮʦʚ ʙʦʣʝʝ ʚʳ-

ʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʪʣʠʯʘʣʩʷ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴ ɻʨʘʜ, ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʘʪʝ-

ʨʝʡ ʦʪʮʦʚ ï ʈʝʟʫʩ, ʘ ʙʳʢ-ʧʨʦʠʟʚʦʜʠʪʝʣʴ ɺʝʪʝ-

ʨʦʢ ʧʦ ʜʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ ʟʘʥʠʤʘʣ ʧʨʦʤʝʞʫ-

ʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʉʨʝʜʥʷʷ ʞʠʨʥʦʤʦʣʦʯ-

ʥʦʩʪʴ ʤʘʪʝʨʝʡ ʫʢʘʟʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʦ-

ʩʪʘʚʠʣʘ 3,87%, ʯʪʦ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘ-

ʯʝʥʠʡ ʜʣʷ ʤʘʪʝʨʝʡ ʦʪʮʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦ-

ʜʳ ʥʘ 0,13 ʘʙʩ.%. ʄʘʪʝʨʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʙʳ-

ʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʣʠʥʠʠ ʉʘʥʠʩʘʡʜ ʉʪʝʡʜʘ-

ʫʥʪ ʊʚʠʥ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʦʜʠʥʘʢʦʚʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ (3,2%).  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʞʝʥʩʢʠʭ ʧʨʝʜʢʦʚ ʨʘʩʩʯʠʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʨʦ-

ʜʠʪʝʣʴʩʢʦʛʦ ʠʥʜʝʢʩʘ ʟʘʚʝʟʝʥʥʦʛʦ ʧʦʛʦʣʦʚʴʷ 

ʥʝʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʣʠʥʝʡʥʦʡ ʧʨʠ-

ʥʘʜʣʝʞʥʦʩʪʠ.  
 

ʊʘʙʣʠʮʘ 6 ï ʈʦʜʠʪʝʣʴʩʢʠʝ ʠʥʜʝʢʩʳ ʢʦʨʦʚ  

ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʣʠʥʝʡʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
 

ʇʦʢʘʟʘʪʝʣʴ 

ʃʠʥʝʡʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʈʝʬʣʝʢʰʥ  

ʉʦʚʝʨʠʥʛʘ 198998 

n=18 

ʋʵʩ ʀʜʝʘʣʘ 

933122 

n=23 

ʋʜʦʡ, ʢʛ 6042 5904 

ɾʠʨ, % 3,89 3,88 

ɹʝʣʦʢ, % 3,29 3,36 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʨʫʧʧʳ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ. ʊʘʢ, ʙʦ-

ʣʝʝ ʚʩrʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʈʀʂ ʦʪʣʠʯʘʣʠʩʴ 

ʞʝʥʩʢʠʝ ʧʨʝʜʢʠ ʞʠʚʦʪʥʳʭ ʣʠʥʠʠ ʈʝʬʣʝʢʰʥ 

ʉʦʚʝʨʠʥʛʘ, ʢʦʪʦʨʳʝ ʧʨʝʚʦʩʭʦʜʠʣʠ ʞʠʚʦʪʥʳʭ 

ʣʠʥʠʠ ʋʝʩ ʀʜʝʘʣʘ ʧʦ ʫʜʦʶ ʥʘ 2,3%, ʧʦ ʞʠʨ-

ʥʦʤʦʣʦʯʥʦʩʪʠ ï ʥʘ 0,01 ʘʙʩ.% ʠ ʫʩʪʫʧʘʣʠ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʥʘ 0,07 ʘʙʩ.%.  

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʭʦʟʷʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ 

ʨʘʟʚʦʜʷʪ ʞʠʚʦʪʥʳʭ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ 

ʧʨʠ ʦʮʝʥʢʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʢʘʯʝʩʪʚ ʞʠʚʦʪ-

ʥʳʭ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʮʝʩʩʝ ʩʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʦʚ 

ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʚ ʩʪʘʜʘʭ 

ʢʨʘʩʥʦ-ʧʝʩʪʨʦʛʦ ʩʢʦʪʘ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʚʳʰʝʧʨʠ-

ʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝ-

ʥʠʝ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʩ 

ʢʨʦʚʥʦʩʪʴʶ ʧʦ ʛʦʣʰʪʠʥʘʤ ʙʦʣʝʝ 87,5%, ʣʠʥʠʠ 

ʈʝʬʣʝʢʰʥ ʉʦʚʝʨʠʥʛʘ, ʟʘʚʝʟʝʥʥʳʝ ʩ ʭʦʟʷʡʩʪʚ 

ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʚʳ-

ʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ, ʠ 

ʩʦʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʦʙʝʩʧʝʯʠʪ ʙʦʣʝʝ ʧʦʣʥʫʶ ʨʝʘʣʠʟʘ-

ʮʠʶ ʧʣʝʤʝʥʥʳʭ ʢʘʯʝʩʪʚ ʞʠʚʦʪʥʳʭ.  
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ɺʃʀʗʅʀɽ ɻʋʉʊʆʊʓ ʉʊʆʗʅʀʗ ʅɸ ʈʆʉʊ, ʈɸɿɺʀʊʀɽ ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ 

ʊʆʄɸʊɸ ɺ ʋʉʃʆɺʀʗʍ ʅʀɾʅɽɻʆ ʇʆɺʆʃɾʔʗ 

 

THE EFFECT OF PLANT DENSITY ON THE GROWTH, DEVELOPMENT  

AND PRODUCTIVEITY OF TOMATO IN CONDITIONS  

OF THE LOWER VOLGA R EGION 
 

 
ʇʦ ʤʝʨʝ ʟʘʛʫʱʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʧʨʠ ʨʘʟʣʠʯ-

ʥʳʭ ʩʭʝʤʘʭ ʧʦʩʘʜʢʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝ-

ʥʠʡ ʧʘʜʘʝʪ, ʧʨʠ ʵʪʦʤ ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʝʜʠʥʠʮʳ 

ʧʣʦʱʘʜʠ ʚʦʟʨʘʩʪʘʝʪ ʟʘ ʩʯʝʪ ʨʘʟʤʝʱʝʥʠʷ ʥʘ 

ʥʝʡ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʨʘʩʪʝʥʠʡ. ʂʚʘʜʨʘʪʥʳʝ 

ʬʦʨʤʳ ʧʦʩʘʜʢʠ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ ʠʤʝʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʟʘʪʨʫʜʥʷʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʤʘʰʠʥ ʧʨʠ ʫʭʦʜʝ ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʚ 

ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʠ ʫʙʦʨʢʝ.  ʉ ʮʝʣʴʶ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠ-

ʟʘʮʠʠ ʨʝʢʦʤʝʥʜʫʶʪ ʨʘʩʰʠʨʷʪʴ ʤʝʞʜʫʨʷʜʴʷ ʠ 

ʟʘʛʫʱʘʪʴ ʨʘʩʪʝʥʠʷ ʚ ʨʷʜʫ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʰʠʨʠʥʳ ʤʝʞʜʫʨʷʜʠʡ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʰʠʥ ʥʘ 

ʧʦʩʘʜʦʯʥʳʭ ʠ ʫʭʦʜʥʳʭ ʨʘʙʦʪʘʭ ʚ ʧʝʨʠʦʜ ʚʝʛʝ-

ʪʘʮʠʠ. ɺ ʅʠʞʥʝʤ ʇʦʚʦʣʞʴʝ ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʨʦʤʳʰʣʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʪʦ-

ʤʘʪʘ, ʚʢʣʶʯʘʶʱʘʷ ʧʨʠʤʝʥʝʥʠʝ ʦʜʥʦʩʪʨʦʯʥʦʡ 

ʩʭʝʤʳ ʧʦʩʘʜʢʠ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʜ̫ʠʡ 1,4 ʤ, ʩ 

ʥʘʨʝʟʢʦʡ ʥʘʧʨʘʚʣʷʶʱʝʡ ʱʝʣʠ, ʧʨʦʚʝʜʝʥʠʝ ʤʝ-

ʞʜʫʨʷʜʥʳʭ ʦʙʨʘʙʦʪʦʢ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʱʠʪ-

ʥʦʡ ʟʦʥʦʡ ʚ ʨʷʜʢʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ 

ʩʭʝʤʫ ʧʦʩʘʜʢʠ ʨʘʩʪʝʥʠʡ ʪʦʤʘʪʘ ʧʨʠ ʚʳʨʘʱʠ-

ʚʘʥʠʠ ʨʘʩʩʘʜʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʢʘʧʝʣʴʥʦʤ ʦʨʦ-

ʰʝʥʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2010-2012 

ʛʛ. ʧʦ ʩʭʝʤʝ ʦʧʳʪʘ: 1. 0,7³0,7 ʤ (2) ï ʧʦ ʜʚʘ 

ʨʘʩʪʝʥʠʷ; 2. 0,8³0,8 ʤ (2) ï ʧʦ ʜʚʘ ʨʘʩʪʝʥʠʷ; 3. 

(0,9+0,5)³0,4 ʤ (1) ï ʧʦ ʦʜʥʦʤʫ ʨʘʩʪʝʥʠʶ; 4. 

1,4³0,2 ʤ (1) ï ʧʦ ʦʜʥʦʤʫ ʨʘʩʪʝʥʠʶ. ʉʦʨʪʘ ʠ 

ʩʦʨʪʦʦʙʨʘʟʮʳ: 1. ʅʦʚʠʯʦʢ; 2. ʄʦʨʷʥʘ; 3. ʅʦ-

ʚʳʡ-1; 4. ʂʘʣʤʳʮʢʠʡ ʞʘʨʦʩʪʦʡʢʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʨʘʟʥʳʭ ʩʭʝʤ 

ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ ʪʦʤʘʪʘ ʦʢʘʟʳʚʘʣʦ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʬʝʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʬʘʟ ʨʘʟʚʠʪʠʷ ʪʦʤʘʪʘ ʨʘʟʣʠʯʥʳʭ ʩʦʨ-

ʪʦʦʙʨʘʟʮʦʚ ʠ ʦʙʫʩʣʦʚʠʣʦ ʨʘʟʣʠʯʥʦʝ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʫʨʦʞʘʷ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʤʘʪ, ʩʭʝʤʘ ʧʦʩʘʜʢʠ, 

ʩʦʨʪ, ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘ-
ʥʠʷ ʪʦʤʘʪʘ. 

As thickening plants with different patterns of 

planting, plant productivity falls, while the yield per 

unit area is increased by placing a larger number 

of plants on it. Square planting of vegetable forms 

have advantages, but it is difficult to use machines 

in the care of the plants during the growing season 

and harvest. With the view of more efficient use of 

mechanization, it is recommended to extend the 

aisles and thicken the plants in a row. By increas-

ing the width between rows are created conditions 

for increasing machine productivity on landing and 

treating work during the growing season. In the 

Lower Volga it is applied industrial technology of 

tomato cultivation , including the use of one-line 

scheme of planting in a row spacing of 1,4 m, and 

cutting guide slot, holding row cultivation with 

minimum protection zone in a row. In this regard, 

the aim of this study was to establish the optimal 

planting scheme tomato seedling method for grow-

ing under drip irrigation. The investigations were 

carried out in 2010-2012 on the experimental 

scheme: Factor A. planting scheme: 1. 0,7³0,7 m 

(2) ï two plants; 2. 0,8³0,8 m (2) ï two plants; 3. 

(0,9 + 0,5) ³0,4 m (1) - one plant; 4. 1,4³0,2 m (1) ï 

one plant. Factor V. varieties and their samples: 1. 

Novice; 2. Sea, 3. New-1; 4. Kalmyk heat resistant 

variety. 

The use of different layouts of tomato plants in 

our experiments are affected the passage of the 

individual phases of phenological development of 

various tomato samples and led to the formation of 

different assimilation apparatus and harvest. 

 

 

 

 

 

 

 

Key words: tomato, planting pattern, variety, 
nutrition area, cultivation technology of tomato. 
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ɺʚʝʜʝʥʠʝ. ʂʫʣʴʪʫʨʥʳʝ ʦʚʦʱʥʳʝ ʨʘʩʪʝ-

ʥʠʷ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

ʢ ʨʘʟʥʳʤ ʧʣʦʱʘʜʷʤ ʧʠʪʘʥʠʷ. ʕʪʦ ʜʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ, ʩ ʪʦʯ-

ʢʠ ʟʨʝʥʠʷ ʤʝʭʘʥʠʟʘʮʠʠ, ʩʭʝʤ ʧʦʩʘʜʢʠ. ʇʨʠ 

ʨʘʟʤʝʱʝʥʠʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʪʘʢʠʭ ʩʭʝ-

ʤʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʪʠʤʘʣʴʥʫʶ ʛʫʩʪʦʪʫ 

ʩʪʦʷʥʠʷ ʠ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʨʘʩʪʝʥʠʡ 

ʥʘ ʧʣʦʱʘʜʠ, ʧʦʣʫʯʘʶʪ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ. ʆʥʠ ʩʦʟʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘ-

ʮʠʠ ʥʘ ʫʭʦʜʥʳʭ ʠ ʫʙʦʨʦʯʥʳʭ ʨʘʙʦʪʘʭ [1, 7, 

13]. ʇʦ ʤʝʨʝ ʟʘʛʫʱʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ ʩʭʝʤʘʭ ʧʦʩʘʜʢʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ ʧʘʜʘʝʪ, ʧʨʠ ʵʪʦʤ ʫʨʦʞʘʡʥʦʩʪʴ ʩ 

ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʚʦʟʨʘʩʪʘʝʪ ʟʘ ʩʯʝʪ ʨʘʟʤʝ-

ʱʝʥʠʷ ʥʘ ʥʝʡ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʨʘʩʪʝʥʠʡ [2, 5, 

6, 14]. ʂʚʘʜʨʘʪʥʳʝ ʬʦʨʤʳ ʧʦʩʘʜʢʠ ʦʚʦʥɦʳʭ 

ʨʘʩʪʝʥʠʡ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʟʘʪʨʫʜʥʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʰʠʥ ʧʨʠ ʫʭʦ-

ʜʝ ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʠ 

ʫʙʦʨʢʝ. ʉ ʮʝʣʴʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ, ʨʝʢʦʤʝʥ-

ʜʫʶʪ ʨʘʩʰʠʨʷʪʴ ʤʝʞʜʫʨʷʜʴʷ ʠ ʟʘʛʫʱʘʪʴ ʨʘʩ-

ʪʝʥʠʷ ʚ ʨʷʜʫ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʰʠʨʠʥʳ ʤʝʞ-

ʜʫʨʷʜʠʡ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʰʠʥ ʥʘ ʧʦʩʘʜʦʯʥʳʭ ʠ 

ʫʭʦʜʥʳʭ ʨʘʙʦʪʘʭ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. ɺ 

ʅʠʞʥʝʤ ʇʦʚʦʣʞʴʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʤʳʰ-

ʣʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʪʦʤʘʪʘ, 

ʚʢʣʶʯʘʶʱʘʷ ʧʨʠʤʝʥʝʥʠʝ ʦʜʥʦʩʪʨʦʯʥʦʡ 

ʩʭʝʤʳ ʧʦʩʘʜʢʠ ʩ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ 1,4 ʤ, 

ʩ ʥʘʨʝʟʢʦʡ ʥʘʧʨʘʚʣʷʶʱʝʡ ʱʝʣʠ, ʧʨʦʚʝʜʝʥʠʝ 

ʤʝʞʜʫʨʷʜʥʳʭ ʦʙʨʘʙʦʪʦʢ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘ-

ʱʠʪʥʦʡ ʟʦʥʦʡ ʚ ʨʷʜʢʝ [6, 7, 12]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠ-

ʤʘʣʴʥʫʶ ʩʭʝʤʫ ʧʦʩʘʜʢʠ ʨʘʩʪʝʥʠʡ ʪʦʤʘʪʘ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʩʘʜʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʢʘ-

ʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ.  

ʋʩʣʦʚʠʷ, ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʧʨʦʚʝ-

ʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ 

ʚʣʠ̫ʥʠʷ ʩʭʝʤʳ ʧʦʩʘʜʢʠ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʪʦʤʘʪʘ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʯʝʙ-

ʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʮʝʥʪʨʝ çɸʛʨʦ-

ʥʦʤʫʩè ʌɻɹʆʋ ɺʆ ʂʘʣʤʳʮʢʦʛʦ ʛʦʩʫʥʠʚʝʨ-

ʩʠʪʝʪʘ ʠʤ. ɹ.ɹ. ɻʦʨʦʜʦʚʠʢʦʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2010-2012 ʛʛ. ʧʦ ʩʭʝʤʝ ʦʧʳʪʘ: 

ʌʘʢʪʦʨ ɸ. ʉʭʝʤʘ ʧʦʩʘʜʢʠ: 1. 0,7³0,7 ʤ (2) ï 

ʧʦ ʜʚʘ ʨʘʩʪʝʥʠʷ; 2. 0,8³0,8 ʤ (2) ï ʧʦ ʜʚʘ ʨʘʩ-

ʪʝʥʠʷ; 3. (0,9+0,5)³0,4 ʤ (1) ï ʧʦ ʦʜʥʦʤʫ ʨʘʩ-

ʪʝʥʠʶ; 4. 1,4³0,2 ʤ (1) ï ʧʦ ʦʜʥʦʤʫ ʨʘʩʪʝ-

ʥʠʶ. ʌʘʢʪʦʨ ɺ. ʉʦʨʪʘ ʠ ʩʦʨʪʦʦʙʨʘʟʮʳ: 

1. ʅʦʚʠʯʦʢ; 2. ʄʦʨʷʥʘ; 3. ʅʦʚʳʡ-1; 4. ʂʘʣ-

ʤʳʮʢʠʡ ʞʘʨʦʩʪʦʡʢʠʡ. ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʫʯʝʪʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʚʦʜʠʣʠ, ʠʩʧʦʣʴ-

ʟʫʷ ʄʝʪʦʜʠʢʫ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʚ ʦʚʦʱʝʚʦʜʩʪ-

ʚʝ ʠ ʙʘʭʯʝʚʦʜʩʪʚʝ (ɹʝʣʠʢ, 1992). ʇʣʦʱʘʜʴ 

ʧʦʩʝʚʥʦʡ ʜʝʣʷʥʢʠ ï 42 ʤ2, ʫʯʝʪʥʦʡ ï 21 ʤ2. 

ʇʦʚʪʦʨʥʦʩʪʴ ʚ ʦʧʳʪʘʭ ï ʪʨʝʭʢʨʘʪʥʘʷ. ɺ ʪʝ-

ʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʚʦ-

ʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ, ʫʯʝʪʳ ʠ ʘʥʘʣʠʟʳ: ʬʝʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʭʦʞʜʝʥʠʝʤ 

ʬʘʟ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʪʦʤʘʪʘ; ʛʫʩʪʦ-

ʪʫ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʚʩʝʭ ʜʝ-

ʣʷʥʢʘʭ ʦʧʳʪʘ ï ʧʦʩʣʝ ʧʦʩʘʜʢʠ, ʚ ʢʦʥʮʝ ʩʝʟʦ-

ʥʘ; ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ 

10 ʨʘʩʪʝʥʠ̫ ʤ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ [3,8]. ʉʨʦʢʠ 

ʫʯʝʪʘ: ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ 1-2 ʢʠʩʪʠ; ʚ ʬʘʟʝ 

ʥʘʯʘʣʘ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ; ʚ ʬʘʟʝ ʤʘʩʩʦʚʦʛʦ 

ʧʣʦʜʦʥʦʰʝʥʠʷ. ʆʧʨʝʜʝʣʷʣʠ: ʜʣʠʥʫ ʛʣʘʚʥʦʛʦ 

mailto:vladimir-ba@mail.ru
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ʩʪʝʙʣʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ, ʯʠʩʣʦ 

ʠ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʷʟʘʚ-

ʰʠʭʩʷ ʥʘ ʥʠʭ ʧʣʦʜʦʚ; ʜʠʥʘʤʠʢʫ ʘʩʩʠʤʠʣʷ-

ʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘ-

ʯʝʩʪʚʘ ʧʣʦʜʦʚ ʧʨʦʚʦʜʠʣʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ; ʫʯʝʪ ʫʨʦʞʘʷ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ʚʟʚʝʰʠʚʘʥʠʷ ʩ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ, ʨʘʟʜʝʣʷʷ 

ʧʣʦʜʳ ʧʦ ʬʨʘʢʮʠʷʤ ʩʦʛʣʘʩʥʦ ɻʆʉʊʫ ï 1725-

85 çʊʦʤʘʪʳ ʩʚʝʞʠʝè. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ 

ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ ʨʘʟʥʳʭ ʩʭʝʤ ʨʘʟʤʝʱʝʥʠʷ 

ʨʘʩʪʝʥʠʡ ʪʦʤʘʪʘ ʦʢʘʟʳʚʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦ-

ʭʦʞʜʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ 

ʨʘʟʚʠʪʠʷ ʪʦʤʘʪʘ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠ 

ʦʙʫʩʣʦʚʠʣʦ ʨʘʟʣʠʯʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʩʩʠ-

ʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʫʨʦʞʘʷ (ʪʘʙʣ. 1).  

 

 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʩʭʝʤʳ ʧʦʩʘʜʢʠ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʨʘʩʪʝʥʠʡ  
ʪʦʤʘʪʘ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʩʫʪʢʠ (ʩʨʝʜʥʝʝ 2010-2012 ʛʦʜʳ) 

 

ʉʭʝʤʘ 

ʧʦʩʘʜʢʠ, 

ʤ 

ʉʦʨʪʦʦʙ-

ʨʘʟʝʮ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ, ʩʫʪʢʠ 

ɺʩʝʛʦ ʚʳʩʘʜʢʘ ʨʘʩʩʘʜʳ 

ï ʙʫʪʦʥʠʟʘʮʠʷ 

ʙʫʪʦʥʠʟʘʮʠʷ ï 

ʮʚʝʪʝʥʠʝ 

ʮʚʝʪʝʥʠʝ ï  

ʩʦʟʨʝʚʘʥʠʝ 

0,7³0,7 (2) 

ʅ* 16 28 28 72 

ʄ* 15 28 25 68 

ʅ-1* 16 28 26 70 

ʂʞ* 17 30 27 74 

0,8³0,8 (2) 

ʅ* 17 31 27 72 

ʄ* 15 28 25 68 

ʅ-1* 16 28 26 70 

ʂʞ* 17 30 27 74 

(0,9+0,5)³0,4 (1) 

ʅ* 17 30 27 74 

ʄ* 15 29 27 71 

ʅ-1* 16 29 25 73 

ʂʞ* 17 30 28 75 

1,4³0,2 (1) 

ʅ* 17 30 27 74 

ʄ* 15 30 26 71 

ʅ-1* 16 30 28 74 

ʂʞ* 17 31 28 76 
 

ʇʨʠʤʝʯʘʥʠʝ: ʅ* ï ʅʦʚʠʯʦʢ; ʄ* ï ʄʦʨʷʥʘ; ʅ-1* ï ʅʦʚʳʡ-1; ʂʞ* ï ʂʘʣʤʳʮʢʠʡ ʞʘʨʦʩʪʦʡʢʠʡ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ 

ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʭʝʤʘʭ ʧʦʩʘʜʢʠ ʙʦʣʝʝ ʙʳ-

ʩʪʨʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʥʘ-

ʙʣʶʜʘʣʦʩʴ ʫ ʩʦʨʪʘ ʄʦʨʷʥʘ. ʊʘʢ, ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʬʘʟʳ çʚʳʩʘʜʢʘ ʨʘʩʩʘʜʳ ï ʙʫʪʦʥʠ-

ʟʘʮʠʷè ʫ ʵʪʦʛʦ ʩʦʨʪʘ ʩʦʩʪʘʚʠʣʘ 15 ʩʫʪʦʢ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʪʦʡ ʞʝ ʬʘʟʳ ʫ ʩʦʨʪʦ-

ʦʙʨʘʟʮʘ ʅʦʚʳʡ-1 ʙʳʣʘ ʥʘ 1 ʩʫʪʢʠ ʜʣʠʥʥʝʝ. ɺ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʩʦʨʪʘ ʅʦʚʠʯʦʢ ʠ ʫ ʩʦʨʪʦʦʙ-

ʨʘʟʮʘ ʂʘʣʤʳʮʢʠʡ ʞʘʨʦʩʪʦʡʢʠʡ ʵʪʦʪ ʧʝʨʠʦʜ 

ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʘ 2-ʝ ʩʫʪʦʢ. ɺ ʮʝʣʦʤ, ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʩʦʨʪʘ ʄʦʨʷʥʘ ʧʨʠ ʰʠʨʦʢʦ-

ʨʷʜʥʳʭ ʩʭʝʤʘʭ ʧʦʩʘʜʢʠ ï 1,4³0,2 ʤ (1) ʠ 

(0,9+0,5)³0,4 ʤ (1) ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʩʝʭ 

ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʩʦʩʪʘʚʣʷʣʘ 71 ʩʫʪʢʠ 

[1,4,13]. ʇʨʠ ʢʚʘʜʨʘʪʥʦ-ʛʥʝʟʜʦʚʳʭ ʩʭʝʤʘʭ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʝʥʦʬʘʟ ʫ ʵʪʦʛʦ ʩʦʨʪʘ 

ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 3-ʝ ʩʫʪʦʢ. ɹʦʣʝʝ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʬʝʥʦʬʘʟ ʦʪʤʝʯʘʣʦʩʴ ʫ 

ʩʦʨʪʦʦʙʨʘʟʮʘ ʂʘʣʤʳʮʢʠʡ ʞʘʨʦʩʪʦʡʢʠʡ. ʅʦ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʫʩʢʦʨʝʥʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ 

ʬʝʥʦʬʘʟ ʧʨʠ ʢʚʘʜʨʘʪʥʦ-ʛʥʝʟʜʦʚʳʭ ʩʭʝʤʘʭ 

ʧʦʩʘʜʢʠ ʪʘʢʞʝ ʩʦʭʨʘʥʷʣʘʩʴ. ɽʩʣʠ ʧʨʠ ʩʭʝʤʝ 

1,4³0,2 ʤ (1) ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 

76 ʩʫʪʦʢ, ʪʦ ʧʨʠ ʢʚʘʜʨʘʪʥʦ-ʛʥʝʟʜʦʚʳʭ 

0,7³0,7 ʤ (2) ʠ 0,8³0,8 ʤ (2) ʦʥʘ ʩʦʢʨʘʪʠʣʘʩʴ 

ʥʘ 2-ʝ ʩʫʪʦʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ 

ʦʢʘʟʳʚʘʣʠ ʚʣʠʷʥʠʝ, ʢʘʢ ʩʦʨʪʦʚʳʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʪʦʤʘʪʘ, ʪʘʢ ʠ ʩʭʝʤʳ 

ʧʦʩʘʜʢʠ. 

ɸʥʘʣʠʟʠʨʫʷ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʨʘʩʪʝʥʠʡ ʪʦʤʘʪʘ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʘʟʥʠʮʫ ʚ 

ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʜʝʪʝʨʤʠʥʘʥʪʥʳʭ ʠ ʠʥʜʝ-

ʪʝʨʤʠʥʘʥʪʥʳʭ ʦʙʨʘʟʮʦʚ. ɼʝʪʝʨʤʠʥʘʥʪʥʳʝ 

ʩʦʨʪʘ ʪʦʤʘʪʘ ʅʦʚʠʯʦʢ ʠ ʄʦʨʷʥʘ ʚ ʬʘʟʝ ʮʚʝ-
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ʪʝʥʠʷ 1-2 ʢʠʩʪʠ ʠʤʝʣʠ ʥʝʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟ-

ʣʠʯʠʷ ʧʦ ʚʳʩʦʪʝ, ʦʙʱʝʡ ʜʣʠʥʝ ʧʦʙʝʛʦʚ, ʢʦ-

ʣʠʯʝʩʪʚʫ ʧʦʙʝʛʦʚ, ʣʠʩʪʴʝʚ ʠ ʧʣʦʜʦʚ ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ ʠʟʫʯʘʝʤʳʭ ʩʭʝʤʘʭ ʧʦʩʘʜʢʠ (ʪʘʙʣ. 2). 
 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʩʭʝʤʳ ʧʦʩʘʜʢʠ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʪʝʨʤʠʥʘʥʪʥʳʭ ʨʘʩʪʝʥʠʡ ʪʦʤʘʪʘ 

ʧʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ (ʩʨʝʜʥʝʝ 2010-2012 ʛʦʜʳ) 

 

ʉʭʝʤʘ 

ʧʦʩʘʜʢʠ, 

ʤ 

ʅʦʚʠʯʦʢ ʄʦʨʷʥʘ 

ʚʳʩʦʪʘ, 

ʤ 

ʦʙʱʘʷ 

ʜʣʠʥʘ 

ʧʦʙʝʛʦʚ, 

ʤ 

ʢʦʣʠʯʝʩʪʚʦ, ʰʪ. 
ʚʳʩʦʪʘ, 

ʤ 

ʦʙʱʘʷ 

ʜʣʠʥʘ 

ʧʦʙʝʛʦʚ, 

ʤ 

ʢʦʣʠʯʝʩʪʚʦ, ʰʪ. 

ʧʦʙʝ-

ʛʦʚ 

ʣʠʩʪʴ-

ʝʚ 
ʧʣʦʜʦʚ 

ʧʦʙʝ-

ʛʦʚ 

ʣʠʩʪʴ-

ʝʚ 
ʧʣʦʜʦʚ 

ʈʘʩʩʘʜʘ 0,14 - - - - 0,13 - - - - 

ʌʘʟʘ ʮʚʝʪʝʥʠʷ 1-2 ʢʠʩʪʠ 

0,7³0,7 (2) 0,42 0,25 5 23 1 0,32 0,14 4 23 1 

0,8³0,8 (2) 0,42 0,25 6 24 1 0,32 0,14 5 23 1 

(0,9+0,5)³0,4 

(1) 
0,43 0,26 6 26 2 0,33 0,15 5 24 2 

1,4³0,2 (1) 0,44 0,26 6 27 2 0,34 0,15 5 24 2 

ʌʘʟʘ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ 

0,7³0,7 (2) 0,66 2,02 9 54 17 0,54 1,61 9 54 18 

0,8³0,8 (2) 0,66 2,03 11 55 17 0,54 1,61 9 55 18 

(0,9+0,5)³0,4 

(1) 
0,67 2,11 11 58 19 0,55 1,69 10 57 20 

1,4³0,2 (1) 0,68 2,11 12 60 20 0,55 1,70 10 58 21 

ʌʘʟʘ ʤʘʩʩʦʚʦʛʦ ʧʣʦʜʦʥʦʰʝʥʠʷ 

0,7³0,7 (2) 0,85 2,08 10 57 38 0,62 1,88 10 55 39 

0,8³0,8 (2) 0,85 2,10 12 57 38 0,62 1,89 10 56 39 

(0,9+0,5)³0,4 

(1) 
0,86 2,18 14 59 39 0,63 1,93 12 58 41 

1,4³0,2 (1) 0,86 2,19 14 62 40 0,63 1,93 12 60 43 

 

ɺ ʬʘʟʝ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʢʚʘʜʨʘʪʥʦ-

ʛʥʝʟʜʦʚʳʭ ʩʭʝʤʘʭ 0,7³0,7 ʤ (2) ʠ 0,8³0,8 ʤ 

(2) ʚʩʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʵʪʠʭ 

ʩʦʨʪʦʚ ʙʳʣʠ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʰʠʨʦʢʦʨʷʜʥʳʭ 

ʩʭʝʤʘʭ ï ʦʜʥʦʩʪʨʦʯʥʦʡ 1,4³0,2 ʤ (1) ʠ ʜʚʫʭ-

ʩʪʨʦʯʥʦʡ (0,9+0,5)³0,4 ʤ (1). ɺ ʬʘʟʝ ʤʘʩʩʦ-

ʚʦʛʦ ʧʣʦʜʦʥʦʰʝʥʠʷ ʥʘ ʰʠʨʦʢʦʨʷʜʥʳʭ ʩʭʝ-

ʤʘʭ ʧʦʩʘʜʢʠ ʦʪʤʝʯʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʟʘʚʷʟʘʚʰʠʭʩʷ ʧʣʦʜʦʚ. 

ʀʥʜʝʪʝʨʤʠʥʘʥʪʥʳʝ ʦʙʨʘʟʮʳ ʪʦʤʘʪʘ ʅʦ-

ʚʳʡ-1 ʠ ʂʘʣʤʳʮʢʠʡ ʞʘʨʦʩʪʦʡʢʠʡ ʚ ʥʘʯʘʣʴ-

ʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ï ʧʦʩʣʝ ʚʳʩʘʜʢʠ ʨʘʩʩʘ-

ʜʳ ʚ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ ï ʧʦ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʟʣʠʯʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

(ʪʘʙʣ. 3). ʂ ʥʘʯʘʣʫ ʬʘʟʳ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʫ 

ʵʪʠʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʧʨʦʷʚʠʣʦʩʴ ʜʝʡʩʪʚʠʝ 

ʩʭʝʤ ʧʦʩʘʜʢʠ. ʇʨʠ ʢʚʘʜʨʘʪʥʦ-ʛʥʝʟʜʦʚʳʭ ʦʪ-

ʤʝʯʝʥʦ ʚʳʪʷʛʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʠʟ-ʟʘ ʟʘʪʝʥʝ-

ʥʠʷ ʜʨʫʛ ʜʨʫʛʦʤ. ʇʦɻ ʪʦʤʫ ʥʘ ʵʪʠʭ ʩʭʝʤʘʭ 

ʩʫʤʤʘʨʥʘʷ ʜʣʠʥʘ ʧʦʙʝʛʦʚ, ʚ ʩʨʝʜʥʝʤ ʥʘ 

0,06é0,15 ʤ, ʙʳʣʘ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʰʠʨʦʢʦʨʷʜʥʳʤʠ ʩʭʝʤʘʤʠ. ɺ ʬʘʟʝ ʤʘʩʩʦʚʦʛʦ 

ʧʣʦʜʦʥʦʰʝʥʠʷ ʪʦʤʘʪʦʚ ʚʳʷʚʣʝʥʥʘʷ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʴ ʩʦʭʨʘʥʷʣʘʩʴ. ʉʨʝʜʠ ʠʟʫʯʘʝʤʳʭ ʠʥ-

ʜʝʪʝʨʤʠʥʘʥʪʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʚ ʩʠʣʫ ʩʚʦʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦ ʙʠʦʤʝʪʨʠ-

ʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʳʜʝʣʠʣʩʷ ʦʙʨʘʟʝʮ ʂʘʣ-

ʤʳʮʢʠʡ ʞʘʨʦʩʪʦʡʢʠʡ. ʃʠʰʴ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʧʣʦʜʦʚ, ʚ ʩʨʝʜʥʝʤ ʚ 1,3 ʨʘʟʘ, 

ʦʥ ʫʩʪʫʧʘʣ ʦʙʨʘʟʮʫ ʅʦʚʳʡ-1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʷʚʠʣʠ ʨʘʟʥʠ-

ʮʫ ʤʝʞʜʫ ʜʝʪʝʨʤʠʥʘʥʪʥʳʤʠ ʠ ʠʥʜʝʪʝʨʤʠ-

ʥʘʥʪʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʪʦʤʘʪʘ ʧʨʠ ʚʩʝʭ ʠʟʫ-

ʯʘʝʤʳʭ ʩʭʝʤʘʭ ʧʦʩʘʜʢʠ.  

ʉʭʝʤʘ ʧʦʩʘʜʢʠ ʨʘʩʪʝʥʠʡ ʪʦʤʘʪʘ ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʩʦʟʜʘʶʱʝʛʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʨʛʘʥʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ ï ʫʨʦʞʘʡ. ʅʘ ʠʟʨʝʞʝʥʥʳʭ ʧʦʩʝʚʘʭ 

ʩʫʤʤʘʨʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʴʝʚ ʥʘ ʦʜʥʦʤ 

ʛʝʢʪʘʨʝ ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʬʦ-

ʪʦʩʠʥʪʝʟʘ. ʅʘ ʟʘʛʫʱʝʥʥʳʭ ʧʦʩʘʜʢʘʭ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʘʩʩʠʤʠʣʷʮʠʠ ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ  
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ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʩʭʝʤʳ ʧʦʩʘʜʢʠ ʥʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʜʝʪʝʨʤʠʥʘʥʪʥʳʭ ʨʘʩʪʝʥʠʡ  

ʪʦʤʘʪʘ ʧʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ (ʩʨʝʜʥʝʝ 2010-2012 ʛʦʜʳ) 

 

ʉʭʝʤʘ  

ʧʦʩʘʜʢʠ,  

ʤ 

ʅʦʚʳʡ-1 ʂʘʣʤʳʮʢʠʡ ʞʘʨʦʩʪʦʡʢʠʡ 

ʚʳʩʦʪʘ, 

ʤ 

ʦʙʱʘʷ 

ʜʣʠʥʘ 

ʧʦʙʝʛʦʚ, 

ʤ 

ʢʦʣʠʯʝʩʪʚʦ, ʰʪ. 
ʚʳʩʦʪʘ, 

ʤ 

ʦʙʱʘʷ 

ʜʣʠʥʘ 

ʧʦʙʝʛʦʚ, 

ʤ 

ʢʦʣʠʯʝʩʪʚʦ, ʰʪ. 

ʧʦʙʝ-

ʛʦʚ 

ʣʠ-

ʩʪʴʝʚ 

ʧʣʦ-

ʜʦʚ 

ʧʦʙʝ-

ʛʦʚ 

ʣʠʩʪʴ-

ʝʚ 
ʧʣʦʜʦʚ 

ʈʘʩʩʘʜʘ 0,14 - - -  0,15 - - - - 

ʌʘʟʘ ʮʚʝʪʝʥʠʷ 1-2 ʢʠʩʪʠ 

0,7³0,7 (2) 0,47 0,26 6 25 1 0,48 0,27 6 25 1 

0,8³0,8 (2) 0,4 0,28 7 28 3 0,50 0,29 7 27 2 

(0,9+0,5) ³0,4 

(1) 
0,47 0,26 6 26 1 0,48 0,27 6 25 1 

1,4³0,2 (1) 0,47 0,26 7 27 2 0,49 0,28 7 26 2 

ʌʘʟʘ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ 

0,7³0,7 (2) 0,70 1,79 10 58 16 0,77 2,24 11 56 15 

0,8³0,8 (2) 0,68 1,78 12 59 17 0,72 2,23 13 58 14 

(0,9+0,5) ³0,4 

(1) 
0,70 1,64 10 61 20 0,76 2,18 11 60 18 

1,4³0,2 (1) 0,67 1,62 11 64 22 0,71 2,16 13 62 20 

ʌʘʟʘ ʤʘʩʩʦʚʦʛʦ ʧʣʦʜʦʥʦʰʝʥʠʷ 

0,7³0,7 (2) 0,92 2,26 13 60 40 1,05 2,69 16 62 31 

0,8³0,8 (2) 0,87 2,24 15 61 42 1,02 2,68 14 63 32 

(0,9+0,5) ³0,4 

(1) 
0,91 2,11 13 64 47 1,04 2,51 15 65 35 

1,4³0,2 (1) 0,88 2,10 14 67 50 1,01 2,50 14 69 37 

 

ʧʨʦʮʝʩʩʦʚ ʩʥʠʞʘʝʪʩʷ, ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʢʨʳʪʠʷ 

ʦʜʥʠʭ ʣʠʩʪʴʝʚ ʜʨʫʛʠʤʠ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ [6, 

7, 9, 10]. ʊʘʢ, ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʫ ʜʝ-

ʪʝʨʤʠʥʘʥʪʥʳʭ ʩʦʨʪʦʚ ʄʦʨʷʥʘ ʠ ʅʦʚʠʯʦʢ 

ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ 7,5-7,7 ʪʳʩ. 

ʤ2/ʛʘ ʦʪʤʝʯʝʥʘ ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ 1-2 ʢʠʩʪʠ ʧʨʠ 

ʦʜʥʦʩʪʨʦʯʥʦʡ ʩʭʝʤʝ ʧʦʩʘʜʢʠ 1,4³0,2 ʤ (1). ʋ 

ʠʥʜʝʪʝʨʤʠʥʘʥʪʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʅʦʚʳʡ-1 ʠ 

ʂʘʣʤʳʮʢʠʡ ʞʘʨʦʩʪʦʡʢʠʡ ʥʘʠʙʦʣʴʰʘʷ ʧʣʦ-

ʱʘʜʴ ʣʠʩʪʴʝʚ 7,9-8,0 ʪʳʩ.ʤ2/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ, ʪʘʢʞʝ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʨʠ ʵʪʦʡ ʩʭʝʤʝ 

ʧʦʩʘʜʢʠ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩ-

ʪʝʥʠʡ ʪʦʤʘʪʘ ʥʘʨʘʩʪʘʥʠʝ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʫ 

ʜʝʪʝʨʤʠʥʘʥʪʥʳʭ ʩʦʨʪʦʚ ʅʦʚʠʯʦʢ, ʄʦʨʷʥʘ ʠ 

ʠʥʜʝʪʝʨʤʠʥʘʥʪʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʅʦʚʳʡ-1 ʠ 

ʂʘʣʤʳʮʢʠʡ ʞʘʨʦʩʪʦʡʢʠʡ ʩʦʭʨʘʥʣ̫ʦ ʪʫ ʞʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʨʠ ʵʪʠʭ ʞʝ ʩʭʝʤʘʭ ʧʦʩʘʜʢʠ. 

ʅʘ ʥʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʦʢʘ-

ʟʚrʘʣʘ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ 

ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ, ʥʦ ʠ ʜʣʠʪʝʣʥɹʦʩʪʴ ʝʛʦ 

ʨʘʙʦʪʳ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʣʠʩʪʦʚʦʛʦ 

ʘʧʧʘʨʘʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʧʦʩʘʜʦʢ ʪʦʤʘʪʘ. ʏʠʩʪʘʷ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ (ʏʇʌ) ʷʚʣʷʝʪʩʷ ʛʣʘʚ-

ʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʨʘʙʦʪʳ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ. ʅʘʠʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʏʇʌ ʦʪʤʝ-

ʯʘʣʘʩʴ ʫ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʢ ʥʘ-

ʩʪʫʧʣʝʥʠʶ ʬʘʟʳ ʤʘʩʩʦʚʦʛʦ ʧʣʦʜʦʥʦʰʝʥʠʷ 

[11]. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚʝʣʠʯʠʥʘ ʏʇʌ ʨʝʟʢʦ ʩʥʠ-

ʞʘʣʘʩʴ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ ʚʝʛʝʪʠ-

ʨʫʶʱʠʭ ʣʠʩʪʴʝʚ ʥʘ ʨʘʩʪʝʥʠʷʭ ʪʦʤʘʪʘ (ʨʠʩ. 1). 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʚʝʛʝʪʘʮʠʶ ʧʦʢʘʟʘʪʝʣʴ ʯʠʩ-

ʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʙʳʣ ʥʘʠ-

ʙʦʣʴʰʠʤ ʧʨʠ ʩʭʝʤʝ 1,4³0,2 ʤ (1): ʫ ʜʝʪʝʨʤʠ-

ʥʘʥʪʥʳʭ ʩʦʨʪʦʚ ʅʦʚʠʯʦʢ ʠ ʄʦʨʷʥʘ ï 2,76-

2,81 ʛ/ʤ2 ʚ ʩʫʪʢʠ, ʘ ʫ ʠʥʜʝʪʝʨʤʠʥʘʥʪʥʳʭ ʩʦʨ-

ʪʦʚ ʅʦʚʳʡ-1 ʠ ʂʘʣʤʳʮʢʠʡ ʞʘʨʦʩʪʦʡʢʠʡ ï 

2,99-3,04 ʛ/ʤ2 ʚ ʩʫʪʢʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʨʛʘ-

ʥʠʯʝʩʢʦʡ ʤʘʩʩʳ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʯʘʩʪʠ ʫʨʦ-

ʞʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʯʠʩʪʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʨʘʙʦʪʦʡ ʬʦʪʦʩʠʥʪʝ-

ʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʅʘʠʙʦʣʴʰʘʷ ʦʙʱʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʣʦʜʦʚ 

ʪʦʤʘʪʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʦʜʥʦʩʪʨʦʯʥʦʡ 

ʩʭʝʤʝ ʧʦʩʘʜʢʠ 1,4³0,2 ʤ (1): ʫ ʠʥʜʝʪʝʨʤʠ-

ʥʘʥʪʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʂʘʣʤʳʮʢʠʡ ʞʘʨʦ-

ʩʪʦʡʢʠʡ ʠ ʅʦʚʳʡ-1 ï 48,6-49,2 ʪ/ʛʘ; ʫ ʜʝʪʝʨ-

ʤʠʥʘʥʪʥʳʭ ʩʦʨʪʦʚ ʅʦʚʠʯʦʢ ʠ ʄʦʨʷʥʘ ï 45,9-

46,7 ʪ/ʛʘ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʪʨʫʢʪʫʨʫ ʫʨʦʞʘʷ, 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ ʂʘʣ-

ʤʳʮʢʠʡ ʞʘʨʦʩʪʦʡʢʠʡ ʥʘʙʣʶʜʘʣʩʷ ʥʘʠʙʦʣʴ-
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ʰʠʡ ʧʨʦʮʝʥʪ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʣʦʜʦʚ ʧʨʠ ʚʩʝʭ 

ʠʟʫʯʘʝʤʳʭ ʩʭʝʤʘʭ ʧʦʩʘʜʢʠ. ʀ ʥʘʠʙʦʣʴh ʠʤ 

ʦʥ ʙʳʣ ʧʨʠ ʢʚʘʜʨʘʪʥʦ-ʛʥʝʟʜʦʚʦʡ ʩʭʝʤʝ 

ʧʦʩʘʜʢʠ 0,7³0,7 ʤ  (2)  ï  8,8%. ʉʦʨʪʦʦʙʨʘʟʮ  r 

ʅʦʚʠʯʦʢ, ʄʦʨʷʥʘ ʠ ʅʦʚʳʡ-1 ʧʦ ʚʳʭʦʜʫ 

ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠ-

ʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʚʩʝʭ ʩʭʝʤʘʭ ʧʦʩʘʜʢʠ 

(ʪʘʙʣ. 4). 

 

2,3

2,4

2,5

2,6

2,7

2,8

2,9

3,0

3,1

лΣт ͻ лΣт όнύлΣу ͻ лΣу όнύόлΣф Ҍ лΣрύ ͻ лΣп όмύмΣп ͻ лΣн όмύ

˹͍͙ͦ;ͦ͟

˸ͦͪΎͤ͊

˹͍ͦ·͚-1

˴͊ͣ͡·ͼ͙͚͟ 
͚͙͚͗͊ͪͦͫͭͦ͟

 

 

ʈʠʩʫʥʦʢ 1 ï ʏʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʨʘʩʪʝʥʠʡ ʚ ʩʨʝʜʥʝʤ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ  

ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʪʦʤʘʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʭʝʤʳ ʧʦʩʘʜʢʠ, ʛ/ʤ
2
 ʚ ʩʫʪʢʠ  

(ʩʨʝʜʥʝʝ 2010-2012 ʛʦʜʳ) 

 
ʊʘʙʣʠʮʘ 4 ï ʉʪʨʫʢʪʫʨʘ ʫʨʦʞʘʷ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʪʦʤʘʪʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤʘʭ ʧʦʩʘʜʢʠ 

(ʩʨʝʜʥʝʝ 2010-2012 ʛʦʜʳ) 
 

ʉʭʝʤʘ ʧʦʩʝʚʘ, ʤ 

(ɸ) 
ʉʦʨʪʦʦʙʨʘʟʝʮ (ɺ) 

ʋʨʦʞʘʡʥʦʩʪʴ, 

ʪ/ʛʘ 

ʉʪʨʫʢʪʫʨʘ ʧʣʦʜʦʚ ʧʦ ɻʆʉʊʫ, % 

ʩʪʘʥʜʘʨʪ ʥʝʩʪʘʥʜʘʨʪ ʦʪʭʦʜ 

0,7³0,7 (2) 

ʅʦʚʠʯʦʢ 37,9 90,3 7,2 2,5 

ʄʦʨʷʥʘ 38,6 90,7 6,9 2,4 

ʅʦʚʳʡ-1 40,4 90,8 5,1 4,1 

ʂʘʣʤʳʮʢʠʡ 

ʞʘʨʦʩʪʦʡʢʠʡ 
39,2 86,3 8,8 4,9 

0,8³0,8 (2) 

ʅʦʚʠʯʦʢ 38,7 91,4 6,0 2,6 

ʄʦʨʷʥʘ 39,8 92,6 5,0 2,4 

ʅʦʚʳʡ-1 41,3 94,8 3,2 2,0 

ʂʘʣʤʳʮʢʠʡ 

ʞʘʨʦʩʪʦʡʢʠʡ 
40,4 86,8 8,6 4,6 

(0,9+0,5)³0,4 (1) 

ʅʦʚʠʯʦʢ 44,8 93,1 4,5 2,4 

ʄʦʨʷʥʘ 45,4 93,8 3,9 2,3 

ʅʦʚʳʡ-1 48,9 90,0 5,8 4,2 

ʂʘʣʤʳʮʢʠʡ 

ʞʘʨʦʩʪʦʡʢʠʡ 
48,0 91,2 5,9 2,9 

1,4³0,2 (1) 

ʅʦʚʠʯʦʢ 45,9 93,6 4,0 2,4 

ʄʦʨʷʥʘ 46,7 94,3 3,5 2,2 

ʅʦʚʳʡ-1 49,2 93,9 3,9 2,2 

ʂʘʣʤʳʮʢʠʡ 

ʞʘʨʦʩʪʦʡʢʠʡ 
48,6 92,1 5,1 2,8 

ʅʉʈ05  
(ɸ) ï 2,8 

(ɺ) ï 2,1 
   

 
  

                   0,7³0,7 (2)                 0,8³0,8 (2)             (0,9+0,5)³4  (1)            1,4³0,2 (1) 
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ʀʟʤʝʥʝʥʠʝ ʩʭʝʤʳ ʧʦʩʝʚʘ ʚ ʩʪʦʨʦʥʫ ʟʘʛʫ-

ʱʝʥʠʷ 0,7³0,7 ʤ (2) ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʣʦʜʘʭ ʪʦʤʘʪʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪ-

ʚʘ, ʩʫʤʤʳ ʩʘʭʘʨʦʚ ʠ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʵʪʦʡ 

ʩʭʝʤʝ ʚʩʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʠʤʝʣʠ ʥʘʠʙʦʣʴʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ: ʄʦʨʷʥʘ ï 6,15%, ʅʦʚʠʯʦʢ ï 

5,87%, ʅʦʚʳʡ-1 ï 5,91 ʠ ʂʘʣʤʳʮʢʠʡ ʞʘʨʦ-

ʩʪʦʡʢʠʡ ï 5,76%. ʉʨʝʜʠ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʫʤʤʳ ʩʘʭʘʨʦʚ ʚ ʧʣʦʜʘʭ ʪʦ-

ʤʘʪʘ ʚʳʜʝʣʠʣʩʷ ʩʦʨʪʦʦʙʨʘʟʝʮ ʂʘʣʤʳʮʢʠʡ 

ʞʘʨʦʩʪʦʡʢʠʡ. ʇʨʠ ʩʭʝʤʝ 0,7³0,7 ʤ (2) ʚ ʧʣʦ-

ʜʘʭ ʵʪʦʛʦ ʩʦʨʪʦʦʙʨʘʟʮʘ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ 

ʩʘʭʘʨʦʚ ʩʦʩʪʘʚʣʷʣʦ 3,33%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ 

ʦʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦ-

ʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,75-2,99%. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ, 

ʦʚʦʱʝʚʦʜʩʪʚʦ, ʟʝʤʣʝʜʝʣʠʝ. 

ɺʳʚʦʜʳ. ʅʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʭʦʞ-

ʜʝʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʨʘʩʪʝʥʠʡ ʪʦʤʘʪʘ 

ʦʢʘʟʳʚʘʣʠ ʚʣʠʷʥʠʝ ʢʘʢ ʩʦʨʪʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ, ʪʘʢ ʠ ʩʭʝʤʳ ʧʦʩʘʜʢʠ. ʋ 

ʩʦʨʪʘ ʄʦʨʷʥʘ ʧʨʠ ʢʚʘʜʨʘʪʥʦ-ʛʥʝʟʜʦʚʳʭ ʩʭʝ-

ʤʘʭ ʧʦʩʘʜʢʠ 0,7³0,7 ʤ (2) ʠ 0,8³0,8 ʤ (2) 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʩʦ-

ʩʪʘʚʠʣʘ 68 ʩʫʪʦʢ; ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ ʂʘʣʤʳʮʢʠʡ 

ʞʘʨʦʩʪʦʡʢʠʡ ʧʨʠ ʦʜʥʦʩʪʨʦʯʥʦʡ ʩʭʝʤʝ 

1,4³0,2 ʤ (1) ï 76 ʩʫʪʦʢ. ʀʟʫʯʘʚʰʠʝʩʷ ʜʝʪʝʨ-

ʤʠʥʘʥʪʥʳʝ ʠ ʠʥʜʝʪʝʨʤʠʥʘʥʪʥʳʝ ʩʦʨʪʦʦʙ-

ʨʘʟʮʳ ʪʦʤʘʪʘ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʙʠʦʤʝʪʨʠʯʝ-

ʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠ ʚʩʝʭ ʩʭʝʤʘʭ ʧʦʩʘʜʢʠ. 

ʃʫʯʰʠʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʩʝ ʠʟʫ-

ʯʘʝʤʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʠʤʝʣʠ ʧʨʠ ʰʠʨʦʢʦ-

ʨʷʜʥʳʭ ʩʭʝʤʘʭ 1,4³0,2 ʤ (1) ʠ (0,9+0,5)³0,4 ʤ 

(1). ʇʨʠ ʢʚʘʜʨʘʪʥʦ-ʛʥʝʟʜʦʚʳʭ ʩʭʝʤʘʭ ʧʦʩʘʜ-

ʢʠ ʦʪʤʝʯʘʣʦʩʴ ʚʳʪʷʛʠʚʘʥʠʝ ʠʥʜʝʪʝʨʤʠʥʘʥʪ-

ʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟ-ʟʘ ʟʘʪʝʥʝʥʠʷ ʠʭ ʜʨʫʛ ʜʨʫ-

ʛʦʤ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʣʦʜʦʚ ʪʦʤʘ-

ʪʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʦʜʥʦʩʪʨʦʯʥʦʡ ʩʭʝʤʝ 

ʧʦʩʘʜʢʠ 1,4³0,2 ʤ (1): ʫ ʠʥʜʝʪʝʨʤʠʥʘʥʪʥʳʭ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʂʘʣʤʳʮʢʠʡ ʞʘʨʦʩʪʦʡʢʠʡ ʠ 

ʅʦʚʳʡ-1 ï 48,6-49,2 ʪ/ʛʘ; ʫ ʜʝʪʝʨʤʠʥʘʥʪʥʳʭ 

ʩʦʨʪʦʚ ʅʦʚʠʯʦʢ ʠ ʄʦʨʷʥʘ ï 45,9-46,7 ʪ/ʛʘ. 

ɼʘʥʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʣʦʜʦʚ ʪʦ-

ʤʘʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝ-

ʩʪʚʘ ʫ ʨʘʡʦʥʠʨʦʚʘʥʥʦʛʦ ʩʦʨʪʘ ʄʦʨʷʥʘ ʧʨʝ-

ʚʳʰʘʣʦ ʜʨʫʛʠʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʠ ʩʦʩʪʘʚʠʣʦ 

5,86-6,04%. ʉʨʝʜʠ ʠʟʫʯʘʝʤʳʭ ʪʦʤʘʪʦʚ ʚʳʩʦ-

ʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʦʚ ʠ ʥʠʟʢʦʡ ʢʠʩʣʦʪ-

ʥʦʩʪʴʶ ʦʙʣʘʜʘʣʠ ʧʣʦʜʳ ʩʦʨʪʦʦʙʨʘʟʮʘ ʂʘʣ-

ʤʳʮʢʠʡ ʞʘʨʦʩʪʦʡʢʠʡ. ʉʫʤʤʘ ʩʘʭʘʨʦʚ ʜʘʥʥʦ-

ʛʦ ʩʦʨʪʦʦʙʨʘʟʮʘ ʠʟʤʝʥʷʣʘʩʴ 3,12-3,24%, ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ ʢʠʩʣʦʪʥʦʩʪʠ ʦʪ 0,31 ʜʦ 0,35%. 
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AND MULTICOMPONENT E XOGENOUS ENZYMES 

 

 
ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʚʷʜʠʥʳ 

ʙʦʣʝʝ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ 

ʫʩʣʦʚʠʷʤ ʢʦʨʤʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʮʠʦʥʦʚ ʦʪʢʘʨʤʣʠʚʘʝʤʦʛʦ ʤʦ-

ʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺ ʪʝʭʥʦʛʝʥ-

ʥʦʡ ʟʦʥʝ ʈʉʆ ï ɸʣʘʥʠʷ ʦʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪ ʫʛʥʝʪʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʝʨʝʚʘʨʠ-

ʤʦʩʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʨʘʮʠʦʥʘ ʞʠʚʦʪʥʳʭ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʨʦʩʪʘ, ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʠ ʫʩʚʦʷʝʤʦʩʪʠ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʫʨʦʚʥʝʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ 

ʦʪʢʘʨʤʣʠʚʘʝʤʳʤ ʙʳʯʢʘʤ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʠ-

ʣʦʩʘ ʜʚʫʭ- (ʢʫʢʫʨʫʟʘ + ʧʦʜʩʦʣʥʝʯʥʠʢ) (ɼʂʉ) ʠ 

ʧʷʪʠʢʦʤʧʦʥʝʥʪʥʦʡ (ʢʫʢʫʨʫʟʘ + ʧʦʜʩʦʣʥʝʯʥʠʢ 

+ ʩʦʷ + ʩʦʨʛʦ + ʩʫʜʘʥʢʘ) (ʇʂʉ) ʪʨʘʚʦʩʤʝʩʝʡ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʬʝʨʤʝʥʪʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʧʨʦʪʦ-

ʩʫʙʪʠʣʠʥʦʤ ɻ3ʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʣʘ-

ʛʦʜʘʨʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʧʨʦʪʝʠ-

ʥʦʚʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʠ ʩʠʣʦʩʦʚ ʠʟ ʜʚʫʭ- ʠ ʧʷʪʠʢʦʤʧʦʥʝʥʪʥʦʡ 

ʪʨʘʚʦʩʤʝʩʝʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ 

ʜʦʣʶ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʚ ʩʪʨʫʢʪʫʨʝ 

ʣʝʪʥʠʭ ʤʘʣʦʢʦʥʮʝʥʪʨʘʪʥʳʭ ʠ ʟʠʤʥʠʭ ʩʠʣʦʩʥʳʭ 

ʨʘʮʠʦʥʦʚ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ 

ʦʪʢʦʨʤʝ. ʇʨʠ ʵʪʦʤ ʚ ʢʦʨʤʘʭ ʠʟ ʧʷʪʠʢʦʤʧʦ-

ʥʝʥʪʥʦʡ ʪʨʘʚʦʩʤʝʩʠ ʥʘʢʘʧʣʠʚʘʣʦʩʴ ʤʝʥʴʰʝ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʯʝʤ ʠʟ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʳʭ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʠʣʦʩʘ ʠʟ ʜʚʫʭ- ʠ 

ʧʷʪʠʢʦʤʧʦʥʝʥʪʥʳʭ ʪʨʘʚʦʩʤʝʩʝʡ ʩ ʜʦʙʘʚʢʘʤʠ 

ʤʫʣʴʪʠʵʥʟʠʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʪʦʩʫʙʪʠʣʠʥʘ 

ɻɿʭ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ  ʢʦʨʤʘʭ ʠʟ ʧʷʪʠʢʦʤʧʦʥʝʥʪ-

ʥʦʡ ʪʨʘʚʦʩʤʝʩʠ ʠ ʵʢʟʦʛʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ʥʘ 

ʵʥʝʨʛʠʶ  ʨʦʩʪʘ  ʠ   ʦʧʣʘʪʫ  ʢʦʨʤʘ  ʧʨʦʜʫʢʮʠʝʡ.   

To optimize the production of beef more atten-

tion should be paid to feeding conditions, especially 

environmental safety rations fattened young cattle. 

The technogenic zone of North Ossetia ï Alania 

particular danger is posed by heavy metals that 

have a depressing effect on the digestibility and 

util ization of nutrients of the diet of animals. 

The aim of research was to study the growth, 

digestibility and nutrient digestibility of diets with 

high levels of heavy metals when fed fattened steers 

and two green mass of silage (corn + sunflower) 

(ABAC) and five-component (corn + soya + sun-

flower + Sudan grass Sorghum +) (PKS) mixtures 

in conjunction with the enzyme preparation Proto-

subtilin G3x. 

The results of research showed that due to 

higher energy and protein nutrition, the use of 

green mass and silos from two- and five-component 

grass mixtures made it possible to significantly re-

duction the share of concentrated feed in structure 

of summer low-concentration and winter silage 

rations of young cattle for fattening. At the same 

time, less heavy metal was accumulated in feeds of 

five-component grass mixture than from two-

component ones. 

In this article it was presented experimental ma-

terials on the comparative evaluation of the effect 

of green mass and silage from two- and five-

component grass mixtures with the additives of the 

multienzyme complex protosubtilin GZx, which 

testify to the positive effect of feeds from the five-

component grass mixture and exogenous enzymes 

on the energy of growth and the payment of feed 

for products. 
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ʂʨʦʤʝ ʪʦʛʦ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʦʩʥʦʚʘʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʩʢʘʨʤʣʠʚʘʥʠʷ 

ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʠʣʦʩʘ ʠʟ ʧʷʪʠʢʦʤʧʦʥʝʥʪʥʳʭ 

ʪʨʘʚʦʩʤʝʩʝʡ ʩ ʧʨʝʧʘʨʘʪʦʤ ʧʨʦʪʦʩʫʙʪʠʣʠʥʦʤ 

ɻɿʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʠ ʫʩʚʦʷʝ-

ʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ ʤʦ-

ʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʦʪʢʦʨʤʝ. 

 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʣʝʥʘʷ ʤʘʩʩʘ, ʩʠʣʦʩ ʠʟ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʩʤʝʩʝʡ, ʬʝʨʤʝʥʪʥʳʡ ʧʨʝ-

ʧʘʨʘʪ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʪ-
ʢʘʨʤʣʠʚʘʝʤʳʭ ʙʳʯʢʦʚ, ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʫʩʚʦʷʝ-

ʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝɦ ʝʩʪʚ. 

In addition, the experimental effectiveness of the 

combined feeding of green mass and silage from 

five-component grass mixtures with protosubtilin 

GZx preparation for improving the digestibility and 

digestibility of nutrients in young cattle rations for 

fattening is experimentally proved. 

 

 

Key words: green mass, silage from multicom-

ponent mixtures, enzyme preparation, heavy metals, 

productivity of fattened calves, digestibility and as-
similability of nutrients.  
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ɺʚʝʜʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʘʢʪʠʢʝ 
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ʩʢʦʪʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʠʣʦʩʘ ʠʟ ʪʨʘʚʦʩʤʝʩʝʡ 

ʩʤʝhʘʥʥʳʭ ʧʦʩʝʚʦʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʨʘʟ-
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ʥʳʭ ʩʝʤʝʡʩʪʚ ʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʙʠʦ-

ʣʦʛʦ-ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʞʠʚʦʪʳʭ, 

ʯʝʤ ʢʦʨʤʘ ʠʟ ʦʜʥʦʚʠʜʦʚʳʭ ʧʦʩʝʚʦʚ ʪʨʘʚ. ʇʦ-

ʩʝʚʳ ʟʣʘʢʦʚʳʭ ʠ ʙʦʙʦʚʳʭ ʪʨʘʚ ʚ ʩʠʤʙʠʦʟʝ 

ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʨʘʟʣʠʯʥʳʤʠ ʧʠʪʘ-

ʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʊʘʢ, ʟʣʘʢʦʚʳʝ ʢʫʣʴ-

ʪʫʨʳ ʙʦʛʘʪʳ ʩʘʭʘʨʘʤʠ, ʥʦ ʙʝʜʥʳ ʧʨʦʪʝʠʥʦʤ, 

ʘ ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʥʘʦʙʦʨʦʪ, ʥʘʩʳʱʝʥʳ 

ʧʨʦʪʝʠʥʦʤ, ʥʦ ʙʝʜʥʳ ʫʛʣʝʚʦʜʘʤʠ. ʉʤʝʩʴ ʞʝ 

ʟʣʘʢʦʚʳʭ ʠ ʙʦʙʦʚʳʭ ʪʨʘʚ ʦʙʦʛʘʱʘʝʪ ʨʘʮʠʦʥ 

ʧʨʦʪʝʠʥʦʤ, ʫʛʣʝʚʦʜʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ  

ʧʦʣʥʦʮʝʥʥʳʤʠ. ɺ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʠ ʩʠʣʦʩʝ ʠʟ 

ʩʤʝʩʠ ʟʣʘʢʦʚʳʭ ʠ ʙʦʙʦʚʳʭ ʩʦʜʝʨʞʠʪʩʷ  ʟʥʘ-

ʯʠʪʝʣʥɹʦ ʤʝʥʴʰʝ ʢʣʝʪʯʘʪʢʠ ʠ ʙʦʣʴʰʝ ʙʝʣʢʘ, 

ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʝʨʝʚʘʨʠ-

ʤʦʩʪʠ ʠ ʫʩʚʦʷʝʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝɦ ʝʩʪʚ 

ʨʘʮʠʦʥʘ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ [1, 3]. 

ɺ ʪʝʭʥʦʛʝʥʥʦʡ ʟʦʥʝ ʈʉʆ ï ɸʣʘʥʠʷ ʠʟ-ʟʘ 

ʨʘʟʥʳʭ ʪʠʧʦʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʟʣʘʢʦʚʳʭ 

(ʤʦʯʢʦʚʘʪʳʡ ʪʠʧ) ʠ ʙʦʙʦʚʳʭ (ʩʪʝʨʞʥʝʚʦʡ 

ʪʠʧ) ʪʨʘʚ ʫʨʦʚʝʥʴ ʢʫʤʫʣʷʮʠʠ ʪʷʞʝʣʳʭ ʤʝ-

ʪʘʣʣʦʚ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʠ ʩʠʣʦʩʝ ʨʘʟʣʠʯʝʥ. 

ʕʪʦ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ  ʦʪʢʘʨʤʣʠʚʘʝ-

ʤʳʭ ʙʳʯʢʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʫʩ-

ʚʦʷʝʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ ʩ 

ʟʝʣʝʥʦʡ ʤʘʩʩʦʡ ʠ ʩʠʣʦʩʦʤ ʠʟ ʤʥʦʛʦʢʦʤʧʦ-

ʥʝʥʪʥʳʭ ʧʦʩʝʚʦʚ [2, 4]. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʨʝʚʘ-

ʨʠʤʦʩʪʠ ʠ ʫʩʚʦʷʝʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʨʘʮʠʦʥʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʟʝʣʝʥʦʡ ʤʘʩ-

ʩʳ ʠ ʩʠʣʦʩʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘ-

ʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʬʣʦʨʳ ʧʨʝʜʞʝʣʫʜʢʦʚ 

ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ ʨʘʩʱʝʧʣʷʪʴ ʢʣʝʪʯʘʪʢʫ 

ʢʦʨʤʦʚ ʩ ʧʦʤʦʱʴʶ ʮʝʣʣʶʣʘʟ, ʢʦʪʦʨʳʝ ʨʘʟ-

ʨʫʰʘʶʪ ɓ-ʛʣʶʢʦʟʠʜʥʳʝ ʩʚʷʟʠ ʵʪʦʛʦ ʪʨʫʜʥʦ-

ʨʘʩʪʚʦʨʠʤʦʛʦ ʧʦʣʠʩʘʭʘʨʠʜʘ. ʇʦʵʪʦʤʫ ʚ ʩʦ-

ʩʪʘʚʝ ʨʘʮʠʦʥʦʚ ʩ ʤʘʣʦ- ʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪ-

ʥʳʤʠ ʪʨʘʚʦʩʤʝʩʷʤʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʢʣʝʪʯʘʪʢʠ ʦʪʢʘʨʤʣʠʚʘʝʤʦʤʫ ʤʦʣʦʜʥʷʢʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʢʘʨʤʣʠʚʘʶʪ ʬʝʨ-

ʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʩʧʦʩʦʙʥʳʝ ʨʘʟʨʫʰʘʪʴ 

ʩʪʝʥʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ, ʧʦʚʳʰʘʷ ʜʣʷ 

ʵʥʟʠʤʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʜʦʩʪʫʧ-

ʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʘʢʪʠʚʠʟʠʨʦ-

ʚʘʪʴ ʚʩʘʩʳʚʘʥʠʝ ʠʭ ʤʦʥʦʤʝʨʦʚ ʚ ʪʦʥʢʦʤ ʦʪ-

ʜʝʣʝ ʢʠʰʝʯʥʠʢʘ [5, 6]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʨʦʩʪʘ, ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʠ ʫʩʚʦʷʝʤʦʩʪʠ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʫʨʦʚʥʝʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʨʠ ʩʢʘʨʤʣʠʚʘ-

ʥʠʠ ʦʪʢʘʨʤʣʠʚʘʝʤʳʤ ʙʳʯʢʘʤ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ʠ ʩʠʣʦʩʘ ʜʚʫʭ ï (ʢʫʢʫʨʫʟʘ + ʧʦʜʩʦʣʥʝʯʥʠʢ) 

(ɼʂʉ) ʠ ʧʷʪʠʢʦʤʧʦʥʝʥʪʥʦʡ (ʢʫʢʫʨʫʟʘ + ʧʦʜ-

ʩʦʣʥʝʯʥʠʢ + ʩʦʷ + ʩʦʨʛʦ + ʩʫʜʘʥʢʘ) (ʇʂʉ) 

ʪʨʘʚʦʩʤʝʩʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʝʨʤʝʥʪʥʳʤ ʧʨʝ-

ʧʘʨʘʪʦʤ ʧʨʦʪʦʩʫʙʪʠʣʠʥʦʤ ɻ3ʭ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ  ʧʨʦʚʝ-

ʜʝʥ ʥʘʤʠ ʧʦ ʩʭʝʤʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠ-

ʮʝ 1, ʚ ʫʩʣʦʚʠʷʭ ʉʇʂ çɺʝʩʥʘè ɼʠʛʦʨʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʉʆ ï ɸʣʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʠʟ 40 ʙʳʯ-

ʢʦʚ ʰʚʠʮʢʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 8-9 ʤʝʩʷʮʝʚ 

ʧʦ ʤʝʪʦʜʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ, 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʣʘ ʠ ʞʠʚʦʡ ʢʘʩʩʳ ʩʬʦʨ-

ʤʠʨʦʚʘʣʠ 4 ʛʨʫʧʧʳ ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. 

ʇʨʦʜʦʣʞʠʪʝʣʥɹʦʩʪʴ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ 280 ʜʥʝʡ.  

 
ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʧrʪʘ 

 

 

ɻʨʫʧʧʳ 

ʂʦʣʠʯʝʩʪʚʦ 

ʞʠʚʦʪʥʳʭ, 

ʛʦʣ. 

ʆʩʦʙʝʥʥʦʩʪʠ  

ʢʦʨʤʣʝʥʠʷ 

1 ï 

ʢʦʥ-

ʪʨʦʣʴʥʘʷ 

10 ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʥʘ ʦʩʥʦ-

ʚʝ ʢʦʨʤʦʚ ʠʟ ʜʚʫʭʢʦʤʧʦ-

ʥʝʥʪʥʦʡ ʩʤʝʩʠ: ʢʫʢʫʨʫʟʘ + 

ʧʦʜʩʦʣʥʝʯʥʠʢ (ʆʈ-ɼʂʉ) 

2 ï 

ʦʧʪrʥʘʷ 

10 ʆʈ-ɼʂʉ + ʧʨʦʪʦʩʫʙʪʠʣʠʥ 

ɻɿʭ ʚ ʜʦʟʝ 0,03% ʦʪ ʥʦʨʤʳ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

3 ï 

ʦʧʪrʥʘʷ 

10 ʆʈ ʥʘ ʦʩʥʦʚʝ ʢʦʨʤʦʚ ʠʟ 

ʧʷʪʠʢʦʤʧʦʥʝʥʪʥʦʡ ʩʤʝʩʠ: 

ʢʫʢʫʨʫʟʘ + ʧʦʜʩʦʣʥʝʯʥʠʢ + 

ʩʦʷ + ʩʦʨʛʦ + ʩʫʜʘʥʢʘ  

(ʆʈ-ʇʂʉ) 

4 ï 
ʦʧʪrʥʘʷ 

10 ʆʈ-ʇʂʉ + ʧʨʦʪʦʩʫʙʪʠʣʠʥ 

ɻɿʭ ʚ ʜʦʟʝ 0,03% ʦʪ ʥʦʨʤʳ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʟʫʯʠʣʠ ʩʦʜʝʨʞʘʥʠʝ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʘʮʠʦʥʘʭ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ. ɺ ʨʘʮʠʦʥʘʭ ʙʳʯʢʦʚ 1 ʠ 2 ʛʨʫʧʧ, 

ʧʦʣʫʯʘʚʰʠʭ ʆʈ-ɼʂʉ, ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʝʚʳ-

ʰʝʥʠʝ ʇɼʂ ʧʦ ʮʠʥʢʫ ʚ 2,10, ʩʦʜʝʨʞʘʥʠʝ  

ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ ʩʦʩʪʘʚʠʣʦ ï 170,5 ʠ 11,4 ʤʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʨʘʮʠʦʥʘʭ ʞʠʚʦʪʥʳʭ 3 ʠ 4 

ʛʨʫʧʧ, ʧʦʣʫʯʘʚʰʠʭ ʆʈ-ʇʂʉ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʨʘʮʠʦʥʘʤʠ ʘʥʘʣʦʛʦʚ 1 ʠ 2 ʛʨʫʧʧ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʮʠʥʢʘ ʙʳʣʘ ʥʠʞʝ ʥʘ 20,3%, ʩʚʠʥʮʘ ï ʥʘ 

19,6% ʠ ʢʘʜʤʠʷ ï ʥʘ 21,5%. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʷʪʠʢʦʤʧʦʥʝʥʪʥʦʡ ʪʨʘʚʷ-

ʥʦʡ ʩʤʝʩʠ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʤʝʥʴʰʝ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ, ʯʝʤ ʚ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʡ ʩʤʝʩʠ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  ʇʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʢʦʥʪʨʦʣʴʥʳʭ ʚʟʚʝʰʠʚʘʥʠʡ ʥʘʙʣʶʜʘʣʠ ʟʘ 

ʜʠʥʘʤʠʢʦʡ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯ-

ʢʦʚ (ʪʘʙʣ. 2). 
 

ʊʘʙʣʠʮʘ 2 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʦʧʣʘʪʘ ʢʦʨʤʘ ʧʨʦʜʫʢʮʠʝʡ ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 

n=10 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1 2 3 4 

ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ:     

ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ 198,8+10,4 199,1+0,5 198,6+0,4 198,9+0,3 

ʚ ʢʦʥʮʝ ʦʧʳʪʘ 402,0+3,3 414,8+3,1 421,2+2,9 430,8+3,3 

ʇʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ:     

ʘʙʩʦʣʶʪʥʳʡ, ʢʛ 203,2+2,0 215,7+2,6 222,4+2,3 231,9+2,7 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ, ʛ 725,7+16 770,4+13 794,3+13 828,2+14 

ɺ % ʢ ʢʦʥʪʨʦʣʶ 100 106,1 109,4 114,1 

ʅʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʠʟʨʘʩʭʦ-

ʜʦʚʘʥʦ: 
    

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʄɼʞ 102,8 96,8 94,5 90,7 

ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 91,6 86,3 84,1 80,7 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤʫ 

ʧʨʠʨʦʩʪʫ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʯʢʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,05) ʫʩʪʫʧʘʣʠ ʞʠ-

ʚʦʪʥʳʤ 3 ʛʨʫʧʧʳ, ʚ çʙʝʩʬʝʨʤʝʥʪʥʳʭè ʨʘ-

ʮʠʦʥʘʭ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʨʤʘ ʠʟ 

ʇʂʉ, ʥʘ 68,6 ʛ ʠʣʠ ʥʘ 9,4%. ɼʦʙʘʚʢʠ ʬʝʨ-

ʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʦʪʦʩʫʙʪʠʣʠʥʘ ɻɿʭ ʚ 

ʜʦʟʝ 0,03% ʦʪ ʥʦʨʤʳ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʨʘ-

ʮʠʦʥʳ ʙʳʯʢʦʚ 2 ʛʨʫʧʧʳ, ʚ ʢʦʪʦʨʳʭ ʦʙʲʝʤʠ-

ʩʪʳʝ ʢʦʨʤʘ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʝʣʝʥʦʡ ʤʘʩ-

ʩʦʡ ʠ ʩʠʣʦʩʦʤ ʠʟ ɼʂʉ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-

ʪʨʦʣʝʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʜʦʩʪʦʚʝʨʥʦʤʫ 

(ʈ<0,05) ʧʦʚʳʰʝʥʠʶ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠ-

ʨʦʩʪʦʚ ʥʘ 44,7 ʛ ʠʣʠ ʥʘ 6,1%, ʘ ʚ ʨʘʮʠʦʥʳ 

ʞʠʚʦʪʥʳʭ 4 ʛʨʫʧʧʳ, ʚ ʢʦʪʦʨʳʭ ʦʙʲʝʤʠʩʪʳʝ 

ʢʦʨʤʘ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʝʣʝʥʦʡ ʤʘʩʩʦʡ ʠ 

ʩʠʣʦʩʦʤ ʠʟ ʇʂʉ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ 

ʠʟ 3 ʛʨʫʧʧʳ ʧʦʟʚʦʣʠʣʠ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ 

(ʈ<0,05) ʧʦʚʳʩʠʪʴ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ï ʥʘ 33,9 ʛ 

ʠʣʠ ʥʘ 4,3%.  

ʃʫʯʰʝʡ ʦʧʣʘʪʦʡ ʢʦʨʤʘ ʧʨʦʜʫʢʮʠʝʡ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʦʪʣʠʯʘʣʠʩʴ ʙʳʯʢʠ 4 ʛʨʫʧ-

ʧʳ, ʢʦʪʦʨʳʝ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤʠ ʠʟʨʘʩʭʦʜʦʚʘʣʠ ʤʝʥʴʰʝ 

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʥʘ 11,77% ʠ ʧʝʨʝʚʘʨʠʤʦʛʦ 

ʧʨʦʪʝʠʥʘ ï ʥʘ 11,90%. 

ʅʘ ʙʳʯʢʘʭ ʚ ʚʦʟʨʘʩʪʝ 12 ʠ 18 ʤʝʩʷʮʝʚ ʙʳ-

ʣʠ ʧʨʦʚʝʜʝʥʳ ʜʚʘ ʦʙʤʝʥʥʳʭ ʦʧʳʪʘ ʠ ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʨʤʦʚ, ʠʭ 

ʦʩʪʘʪʢʦʚ ʠ ʦʙʨʘʟʮʦʚ ʢʘʣʘ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʣʝʪʥʠʭ ʠ ʟʠʤʥʠʭ ʨʘʮʠʦʥʦʚ (ʪʘʙʣ. 3). 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʙʘʚʢʠ ʧʨʦʪʦʩʫʙʪʠʣʠ-

ʥʘ ɻɿʭ ʚ ʨʘʮʠʦʥʳ ʙʳʯʢʦʚ 2 ʠ 4 ʛʨʫʧʧ ʠʟ-ʟʘ 

ʥʘʣʠʯʠʷ ʢʘʢ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʪʘʢ ʠ ʩ ʩʠʣʦʩʦʤ 

ʠʟ ɼʂʉ ʠ ʇʂʉ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʳʰʝʥʠʶ 

ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʩʳʨʦʡ 

ʢʣʝʪʯʘʪʢʠ ʠ ɹʕɺ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʙʝʩʬʝʨ-

ʤʝʥʪʥʳʤʠè ʨʘʮʠʦʥʘʤʠ ʤʦʣʦʜʥʷʢʘ 1 ʠ 3 

ʛʨʫʧʧ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʦʵʬʬʠ-

ʮʠʝʥʪʳ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʠʪʘʪʝʣʥɹʳʭ ʚʝʱʝʩʪʚ 

ʣʝʪʥʠʭ ʠ ʟʠʤʥʠʭ ʨʘʮʠʦʥʦʚ ʠʤʝʣʠ ʞʠʚʦʪʥʳʝ 

4 ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,05) ʧʨʝ-

ʚʟʦʰʣʠ ʩʚʦʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ ʧʦ ʧʝ-

ʨʝʚʘʨʠʤʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʚʦʟʨʘʩʪʝ 12 

ʤʝʩʷʮʝʚ ʥʘ 3,8% ʠ ʚ ʚʦʟʨʘʩʪʝ 18 ʤʝʩʷʮʝʚ ʥʘ 

42%: ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʚʦʟʨʘʩʪʝ 12 

ʤʝʩʷʮʝʚ ï ʥʘ 3,8% ʠ ʚ ʚʦʟʨʘʩʪʝ 18 ʤʝʩʷʮʝʚ ï 

ʥʘ 4,1%; ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʚʦʟʨʘʩʪʝ 12 ʤʝ-

ʩʷʮʝʚ ï ʥʘ 5,4% ʠ ʚ ʚʦʟʨʘʩʪʝ 18 ʤʝʩʷʮʝʚ ï ʥʘ 

4,8%; ʩʳʨʦʛʦ ʞʠʨʘ ʚ ʚʦʟʨʘʩʪʝ 12 ʤʝʩʷʮʝʚ ï 

ʥʘ 2,1% ʠ ʚ ʚʦʟʨʘʩʪʝ 18 ʤʝʩʷʮʝʚ ï ʥʘ 2,0%; 

ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ʚ ʚʦʟʨʘʩʪʝ 12 ʤʝʩʷʮʝʚ ï ʥʘ 

2,8% ʠ ʚ ʚʦʟʨʘʩʪʝ 18 ʤʝʩʷʮʝʚ ï ʥʘ 3,2% ʠ 

ɹʕɺ ʚ ʚʦʟʨʘʩʪʝ 12 ʤʝʩʷʮʝʚ ï ʥʘ 3,4% ʠ ʚʦʟ-

ʨʘʩʪʝ 18 ʤʝʩʷʮʝʚ ï ʥʘ 4,3%. 

ʆʙ ʘʢʪʠʚʥʦʩʪʠ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʚ ʦʨʛʘ-

ʥʠʟʤʝ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ ʩʫʜʷʪ ʧʦ ʙʘʣʘʥʩʫ 

ʘʟʦʪʘ. ɺ ʭʦʜʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʧʳʪʦʚ ʚʝʣʠ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʟʦʪʘ ʢʦʨʤʦʚ 

ʙʳʯʢʘʤʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ ʚ ʚʦʟʨʘʩʪʝ 12  

ʠ 18 ʤʝʩʮ̫ʝʚ (ʪʘʙʣ. 4). 
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ʊʘʙʣʠʮʘ 3 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʘ ʪʝʣʷʪ, % 

n=3 

 

ɻʨʫʧʧ  r
ʉʫʭʦʝ 

ʚʝʱʝʩʪʚʦ 

ʆʨʛʘʥʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ 

ʉʳʨʦʡ 

ʧʨʦʪʝʠʥ 

ʉʳʨʦʡ 

ʞʠʨ 

ʉʳʨʘʷ 

ʢʣʝʪʯʘʪʢʘ 
ɹʕɺ 

ɺ ʚʦʟʨʘʩʪʝ 12 ʤʝʩʷʮʝʚ 

1 67,5Ñ0,80 68,1Ñ0,79 64,3Ñ0,79 66,9Ñ0,84 57,2Ñ0,87 73,8Ñ0,88 

2 69,3Ñ0,82 69,8Ñ0,50 66,3Ñ0,96 66,3Ñ0,62 59,8Ñ0,89 75,3Ñ0,90 

3 69,5Ñ0,77 70,0Ñ0,65 67,5Ñ0,92 69,5Ñ0,72 56,8Ñ0,74 75,7Ñ0,63 

4 71,3Ñ0,88 71,9Ñ0,79 69,7Ñ0,89 69,0Ñ0,79 60,0Ñ0,53 77,2Ñ0,71 

ɺ ʚʦʟʨʘʩʪʝ 18 ʤʝʩʷʮʝʚ 

1 67,9Ñ0,85 68,7Ñ0,33 66,8Ñ0,85 70,0Ñ0,41 53,3Ñ0,89 75,3Ñ0,93 

2 70,0Ñ0,62 70,8Ñ0,74 68,6Ñ0,54 69,2Ñ0,67 55,8Ñ0,74 77,4Ñ0,60 

3 70,2Ñ0,67 70,8Ñ0,60 69,3Ñ0,87 72,2Ñ0,72 54,0Ñ0,60 77,7Ñ0,69 

4 72,1Ñ0,76 72,8Ñ0,74 71,6Ñ0,84 72,0Ñ0,54 56,5Ñ0,82 79,6Ñ0,82 

 

ʊʘʙʣʠʮʘ 4 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʟʦʪʘ ʧʦʜʦʧʳʪʥʳʤʠ ʙʳʯʢʘʤʠ, ʛ 

n=3 

 

ɻʨʫʧʧ  r
ʇʨʠʥʷʪʦ ʩ 

ʢʦʨʤʘʤʠ 

ɺʳʜʝʣʝʥʦ 

ɹʘʣʘʥʩ ʘʟʦʪʘ 

ʀʩʧʦʣʴʟʦʚʘʥʦ ʚ % 

ʩ ʢʘʣʦʤ ʩ ʤʦʯʦʡ 
ʦʪ 

ʧʨʠʥʷʪʦʛʦ 

ʦʪ 

ʧʝʨʝʚʘʨʠʤʦʛʦ 

ɺ ʚʦʟʨʘʩʪʝ 12 ʤʝʩʷʮʝʚ 

1 134,56Ñ0,24 48,02Ñ1,16 57,10Ñ0,99 29,25Ñ0,35 21,75Ñ0,18 33,83Ñ0,30 

2 134,94Ñ0,31 45,47Ñ1,38 57,23Ñ1,30 32,24Ñ0,35 23,89Ñ0,28 36,04Ñ0,72 

3 136,37Ñ0,31 44,32Ñ1,24 58,69Ñ0,82 33,36Ñ0,34 24,46Ñ0,26 36,24Ñ0,33 

4 136,59Ñ0,43 41,39Ñ1,53 60,37Ñ0,70 34,83Ñ0,29 25,50Ñ0,29 36,59Ñ0,32 

ɺ ʚʦʟʨʘʩʪʝ 18 ʤʝʩʷʮʝʚ 

1 179,97Ñ0,42 59,74Ñ0,96 85,85Ñ1,41 34,38Ñ0,23 19,10Ñ0,14 28,59Ñ0,46 

2 180,32Ñ0,39 56,62Ñ1,63 86,64Ñ1,40 37,06Ñ0,34 20,55Ñ0,16 29,96Ñ0,47 

3 179,01Ñ0,42 54,96Ñ1,43 86,61Ñ2,36 37,44Ñ0,28 20,91Ñ0,19 30,18Ñ0,61 

4 179,70Ñ,40 51,04Ñ1,46 88,72Ñ1,54 39,94Ñ0,20 22,22Ñ0,26 31,04Ñ0,34 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ 

çʙʝʩʬʝʨʤʝʥʪʥʳʭè ʨʘʮʠʦʥʦʚ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 

ʩʠʣʦʩʘ ʠʟ ʇʂʉ ʧʨʦʪʠʚ ʨʘʮʠʦʥʦʚ ʩ ʢʦʨʤʘʤʠ 

ʠʟ ɼʂʉ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫ ʞʠʚʦʪʥʳʭ 3 ʛʨʫʧ-

ʧʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʜʦʩʪʦʚʝʨʥʦ 

(ʈ<0,05) ʙʦʣʴʰʝʤʫ ʦʪʣʦʞʝʥʠʶ ʘʟʦʪʘ ʚ ʪʝʣʝ ʚ 

ʚʦʟʨʘʩʪʝ 12 ʤʝʩʮ̫ʝʚ ʥʘ 4,11 ʛ ʠ ʚ ʚʦʟʨʘʩʪʝ 18 

ʤʝʩʷʮʝʚ ï ʥʘ 3,06 ʛ; ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʥʦʛʦ ʦʪ ʧʨʠʥʷʪʦʛʦ ʩ ʢʦʨʤʘʤʠ ʢʦ-

ʣʠʯʝʩʪʚʘ ʘʟʦʪʘ ʚ ʚʦʟʨʘʩʪʝ 12 ʤʝʩʷʮʝʚ ï ʥʘ 

2,71%, ʠ ʚ ʚʦʟʨʘʩʪʝ 18 ʤʝʩʮ̫ʝʚ ï ʥʘ 1,81%. 

ɺʢʣʶʯʝʥʠʝ ʧʨʦʪʦʩʫʙʪʠʣʠʥʘ ɻɿʭ ʚ ʜʦʟʝ 

0,03% ʦʪ ʥʦʨʤʳ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʦʩʪʘʚ 

ʨʘʮʠʦʥʦʚ ʩ ʟʝʣʝʥʦʡ ʤʘʩʩʦʡ ʠ ʩʠʣʦʩʦʤ ʠʟ 

ʇʂʉ ʦʙʝʩʧʝʯʠʣʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʫʩʚʦʝʥʠʷ ʘʟʦʪʘ, ʯʪʦ ʚʳʨʘʟʠʣʦʩʴ ʫ ʙʳʯʢʦʚ 4 

ʛʨʫʧʧʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʚ ʜʦʩʪʦʚʝʨ-

ʥʦʤ (ʈ<0,05) ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʦʪʣʦʞʝʥʠʷ 

ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʪʝʣʝ ʚ ʚʦʟʨʘʩʪʝ 12 ʤʝʩʷʮʝʚ 

ʥʘ 5,58 ʛ ʠ ʚ ʚʦʟʨʘʩʪʝ 18 ʤʝʩʮ̫ʝʚ ï ʥʘ 5,56 ʛ, 

ʘ ʪʘʢʞʝ ʚ ʣʫʯʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪ ʧʨʠʥʷ-

ʪʦʛʦ ʩ ʢʦʨʤʘʤʠ ʢʦʣʠʯʝʩʪʚʘ ʚ ʚʦʟʨʘʩʪʝ 12 ʤʝ-

ʩʷʮʝʚ ï ʥʘ 3,75% ʠ ʚ ʚʦʟʨʘʩʪʝ 18 ï ʤʝʩʷʮʝʚ 

ʥʘ 3,12% (ʈ<0,05). 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ. 

ɺʳʚʦʜ. ʕʢʟʦʛʝʥʥʳʝ ʵʥʟʠʤʳ, ʚʭʦʜʷʱʠʝ ʚ 

ʩʦʩʪʘʚ ʧʨʦʪʦʩʫʙʪʠʣʠʥʘ ɻ3ʭ,  ʦʢʘʟʘʣʠ ʙʦʣʝʝ 

ʚʳʩʦʢʦʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦ-
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ʨʦʩʪʴ ʨʦʩʪʘ, ʧʨʦʮʝʩʩʳ ʛʠʜʨʦʣʠʟʘ ʠ ʚʩʘʩʳʚʘ-

ʥʠʷ ʯʝʨʝʟ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʢʠʰʝʯʥʠʢʘ 

ʤʦʥʦʤʝʨʦʚ ʩʣʦʞʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝ- 

ʥʠʡ ʣʝʪʥʠʭ ʠ ʟʠʤʥʠʭ ʨʘʮʠʦʥʦʚ ʩ ʟʝʣʝʥʦʡ 

ʤʘʩʩʦʡ ʠ ʩʠʣʦʩʦʤ ʠʟ ʇʂʉ ʧʨʦʪʠʚ ʨʘʮʠʦʥʦʚ ʩ 

ʢʦʨʤʘʤʠ ʠʟ ɼʂʉ. 
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 ɼʣʷ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʪʠʯʴʝʛʦ ʤʷʩʘ ʩʪʘʨʘʶʪʩʷ 

ʙʦʣʴʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʟʝʨʥʦʚʦʡ ʦʩʥʦ-

ʚʳ ʢʦʤʙʠʢʦʨʤʦʚ ʟʝʨʥʦ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʤʝʩʪ-

ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʠʥʪʝʥʩʠʬʠ-

ʢʘʮʠʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʦʙʤʝʥʘ ʚ ʨʘʮʠʦʥʳ 

ʙʨʦʡʣʝʨʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʣʘʢʦʚʳʭ ʢʫʣʪɹʫʨ 

ʜʣ̫ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʨʫʰʝʥʠʷ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠ-

ʤʳʭ ʫʛʣʝʚʦʜʦʚ ʚʢʣʶʯʘʶʪ ʨʘʟʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ. ɺ ʭʦʜʝ ʦʙʦʠʭ ʧʨʦʚʝʜʝʥ-

ʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʩʥʦʚʫ ʢʦʤʙʠʢʦʨʤʦʚ ʧʦʜ-

ʦʧʳʪʥʦʡ ʧʪʠʮʳ ʩʦʩʪʘʚʣʷʣʠ ʟʝʨʥʦ ʷʯʤʝʥʷ, ʢʫ-

ʢʫʨʫʟʳ ʠ ʧʦʜʩʦʣʥʝʯʥʳʡ ʞʤʳʭ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ I  ʦʧʳʪʘ ʠʟʫʯʠʣʠ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʚ ʫʢʘʟʘʥʥʳʝ ʢʦʤʙʠʢʦʨʤʘ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʤʫʣʴʪʠʵʥʟʠʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʨʦʪʦʩʫʙʪʠʣʠʥʘ ɻ3ʭ ʠ ʧʨʦʙʠʦʪʠʢʘ  ʉʧʦʨʦʪʝʨ-

ʤʠʥ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʩʢʘʨʤʣʠʚʘʥʠʠ ʫʢʘʟʘʥʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʫ 

ʤʷʩʥʳʭ ʮʳʧʣʷʪ ʥʘʙʣʶʜʘʣʦʩʴ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ, ʵʥʝʨʛʠʠ ʨʦʩʪʘ 

ʧʨʠ ʩʥʠʞʝʥʠʠ ʨʘʩʭʦʜʘ ʢʦʨʤʘ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦ-

ʜʫʢʮʠʠ. ɺ ʭʦʜʝ I ʦʙʤʝʥʥʦʛʦ ʦʧʳʪʘ ʧʨʠ ʩʦʚʤʝʩʪ-

ʥʦʤ ʚʢʣʶʯʝʥʠʠ ʫʢʘʟʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʫ ʧʪʠʮʳ 

3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʦʠʟʦʰʣʦ ʧʦʚʳʰʝʥʠʝ ʧʝʨʝ-

ʚʘʨʠʤʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝ-

ʱʝʩʪʚʘ, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʢʣʝʪʯʘʪʢʠ ʠ ɹʕɺ, 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʪʝʠʥʘʟ, ʮʝʣʣʶʣʘʟ ʠ ʘʤʠʣʘʟ ʞʝ-

ʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠ-

ʟʘʮʠʷ ʫʩʚʦʷʝʤʦʩʪʠ ʘʟʦʪʘ ʨʘʮʠʦʥʘ. 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ II  ʦʧʳʪʘ ʙʦʣʝʝ ʚʳʩʦʢʦʝ 

ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʦʣʝʟʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʦʙʝʩʧʝʯʠʣʠ ʜʦʙʘʚʢʠ ʚ 

ʢʦʤʙʠʢʦʨʤʘ ʥʘ ʦʩʥʦʚʝ ʟʝʨʥʘ ʷʯʤʝʥʷ, ʢʫʢʫʨʫʟʳ ʠ 

ʞʤʳʭʘ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʩ ʠʟʙʳʪʦʯʥʳʤ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʘʜʩʦʨʙʝʥʪʘ ɹʠʦʩʦʨʙ ʚ ʢʦ-

ʣʠʯʝʩʪʚʝ 750 ʛ/ʪ ʢʦʨʤʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ ʫ ʮʳʧʣʷʪ-

ʙʨʦʡʨʦʚ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʚʳʩʠʪʴ ʧʦʢʘʟʘʪʝ-

ʣʠ ʩʦʭʨʘʥʥʦʩʪʠ, ʵʥʝʨʛʠʠ ʨʦʩʪʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥ-

ʥʦʤ ʩʥʠʞʝʥʠʠ ʨʘʩʭʦʜʘ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʦʜʫʢʮʠʠ.  

To reduce the production cost of poultry meat 

producers try to use more of local grain crops as 

grain basis for mixed fodder. In order to intensify 

digestive metabolism in diets of broilers with a high 

level of cereal crops, various biologically active 

additives are included to optimize the destruction of 

difficultly soluble carbohydrates. In the course of 

both experiments, the basis of mixed fodder for 

experimental birds was barley grain, corn and sun-

flower cake. 

In the course of the first experiment, the expe-

diency of incorporating the multienzyme complex 

of protosubtilin G3x and the probiotic Sporotermin 

into the given mixed fodders of broiler chickens 

was studied. It was found that with the combined 

feeding of these feed additives in meat chickens, 

there was an improvement in the safety of the lives-

tock, the energy of growth with a decrease in the 

feed consumption per unit of production. In the 

course of the first exchange experiment, the diges-

tibility of dry matter, organic matter, crude protein, 

cellulose and BEV, proteinase activity, cellulase 

and amylase of the gastrointestinal tract, as well as 

optimizing the digestibility of diet nitrogen, in-

creased in digestion of the 3 experimental group in 

the joint experiment. 

In the formulation of the second experiment, a 

higher stimulating effect on the economically use-

ful indicators provided supplementation in mixed 

fodder based on barley grain, corn and sunflower 

meal with excess content of aflatoxin B1 of the 

Biosorb adsorbent in an amount of 750 g / t of feed, 

which allowed relatively control analogues in broi-

ler chickens 2 of the experimental group to increase 

the indicators of conservation, growth energy while 

reducing the feed consumption per 1 kg of products.  
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ʂʨʦʤʝ ʪʦʛʦ, ʚ ʭʦʜʝ II  ʦʙʤʝʥʥʦʛʦ ʦʧʳʪʘ ʫ ʧʪʠ-

ʮʳ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝ-

ʩʪʚʘ, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʳʨʦʛʦ ʧʨʦʪʝʠ-

ʥʘ, ʢʣʝʪʯʘʪʢʠ ʠ ɹʕɺ, ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʪʝʠʥʘʟ, 

ʮʝʣʣʶʣʘʟ ʠ ʘʤʠʣʘʟ ʧʠʱʝʚʘʨʠʪʝʣʥɹʦʛʦ ʪʨʘʢʪʘ, 

ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʝ ʫʩʚʦʷʝʤʦʩʪʠ ʘʟʦʪʘ ʨʘʮʠʦ-

ʥʘ.   

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ, ʢʦʤʙʠ-

ʢʦʨʤʘ, ʤʠʢʦʪʦʢʩʠʥʳ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 
ʜʦʙʘʚʢʠ, ʘʜʩʦʨʙʝʥʪ, ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ ʧʦ-

ʢʘʟʘʪʝʣʠ, ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʫʩʚʦʷʝʤʦʩʪʴ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝɦ ʝʩʪʚ. 

In addition, during the 2nd exchange experiment 

in birds of the 2nd experimental group, the digesti-

bility ratios of dry matter, organic matter, crude 

protein, fiber and BEV, proteinase activity, cellu-

lase and amylase of the digestive tract were in-

creased, and the digestibility of diet nitrogen was 

improved. 

 

 

Key words: chicken-broilers, mixed fodders, my-

cotoxins, biologically active additives, adsorbent, 
utility indicators, digestibility and assimilability of 

nutrients.  
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ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ 15-20 ʣʝʪ ʚ ʈʝʩ-

ʧʫʙʣʠʢʝ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ ï ɸʣʘʥʠʷ ʠʟ ʦʪʨʘʩ-

ʣʝʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʤʷʩʥʦʝ ʧʪʠʮʝʚʦʜʩʪʚʦ. ʅʦ ʜʣʷ 

ʫʩʧʝʰʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʠʤʧʦʨʪʘ ʧʪʠʮʝʚʦʜʯʝ-

ʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʤʷʩ-
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ʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʜʣʷ 

ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʢʨʝʧʣʷʪʴ ʢʦʨʤʦʚʫʶ ʙʘʟʫ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ. ʉ ʫʯʝʪʦʤ 

ʵʪʦʛʦ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʝ-

ʙʝʩʪʦʠʤʦʩʪʠ ʤʷʩʘ ʧʪʠʮʳ ʚ ʢʦʨʤʣʝʥʠʠ ʮʳʧ-

ʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʝʮʝʧʪʫʨʝ ʢʦʤʙʠ-

ʢʦʨʤʦʚ ʟʝʨʥʘ ʟʣʘʢʦʚʳʭ ʠ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, 

ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʤʝʩʪʥʳʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʤʠ  ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʪʘʢ ʢʘʢ 

ʪʨʘʜʠʮʠʦʥʥʦ ʢʫʢʫʨʫʟʘ, ʷʯʤʝʥʴ, ʧʰʝʥʠʮʘ, ʩʦʷ 

ʠ ʧʦʜʩʦʣʥʝʯʥʠʢ ʜʘʁ ʪ ʭʦʨʦʰʠʝ ʫʨʦʞʘʠ [5, 7]. 

ʆʜʥʘʢʦ ʧʨʠ ʯʨʝʟʤʝʨʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʟʝʨ-

ʥʘ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʨʝʮʝʧʪʫʨʝ ʢʦʤʙʠʢʦʨ-

ʤʦʚ ʚʦʟʥʠʢʘʝʪ ʨʠʩʢ ʠʟʙʳʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʠʥʛʠʙʠʪʦʨʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ 

ʪʨʫʜʥʦʧʝʨʝʚʘʨʠʤʳʭ ʫʛʣʝʚʦʜʦʚ (ʢʣʝʪʯʘʪʢʠ, 

ʛʝʤʠʮʝʣʣʶʣʦʟʳ, ʧʝʥʪʦʟʘʥʦʚ, ʛʝʢʩʦʟʘʥʦʚ ʠ 

ʜʨ.), ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʫʩ-

ʚʦʷʝʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ, ʩʦʧʨʦʚʦʞʜʘʝ-

ʤʳʡ ʫʛʥʝʪʝʥʠʝʤ ʨʦʩʪʘ, ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ 

ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ [3, 8].  

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʠʟ-ʟʘ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦ-

ʩʪʠ ʚʦʟʜʫʭʘ  ʚ ʈʉʆ ï ɸʣʘʥʠʷ ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʟʣʘʢʦʚʳʭ ʠ ʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ ʠʤʝʝʪʩʷ ʨʠʩʢ ʠʭ ʟʘʨʘʞʝʥʠʷ ʧʣʝʩʥʝ-

ʚʳʤʠ ʛʨʠʙʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʜʫʮʠʨʫʶʪ ʢʨʘʡ-

ʥʝ ʦʧʘʩʥʳʝ ʪʦʢʩʠʢʘʥʪʳ ʤʠʢʦʪʦʢʩʠʥʳ. ʀʟ ʠʟ-

ʚʝʩʪʥʳʭ ʤʠʢʦʪʦʢʩʠʥʦʚ ʦʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1, ʧʨʦʜʫʮʠʨʫʝ-

ʤʳʡ ʛʨʠʙʢʘʤʠ ʨʦʜʘ Aspergillus flavus ʠ parasi-

ticus. ʇʨʠʯʝʤ ʵʪʦʪ ʢʩʝʥʦʙʠʦʪʠʢ ʦʪʣʠʯʘʝʪʩʷ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ ʛʝʧʘʪʦʪʨʦʬʥʳʤ ʚʣʠʷʥʠʝʤ 

ʥʘ ʦʨʛʘʥʠʟʤ ʙʨʦʡʣʝʨʦʚ [2, 4]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʜʣʷ ʠʥʪʝʥʩʠ-

ʬʠʢʘʮʠʠ ʨʘʟʨʫʰʝʥʠʷ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʭ 

ʫʛʣʝʚʦʜʦʚ (ʢʣʝʪʯʘʪʢʠ, ʛʝʤʠʮʝʣʣʶʣʦʟʳ ʠ ʜʨ.) 

ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʝʨʥʘ ʟʣʘ-

ʢʦʚʳʭ ʠ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʤʝʩʪʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʨʘʮʠʦʥʳ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʦʙʦʛʘʱʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ 

ʜʦʙʘʚʢʘʤʠ (ɹɸɼ), ʦʩʦʙʝʥʥʦ ʤʫʣʴʪʠʵʥʟʠʤ-

ʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ (ʄʕʂ) ʠ ʧʨʦʙʠʦʪʠʯʝ-

ʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ [1]. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʜʣʷ 

ʜʝʪʦʢʩʠʢʘʮʠʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʵʢʦʣʦʛʠʠ ʧʠʪʘʥʠʷ ʚ ʢʦʤʙʠʢʦʨʤʘ ʤʷʩʥʦʡ 

ʧʪʠʮʳ ʩʣʝʜʫʝʪ ʚʢʣʶʯʘʪʴ  ʧʨʝʧʘʨʘʪʳ ï ʘʜʩʦʨ-

ʙʝʥʪʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʵʬʬʝʢ-

ʪʠʚʥʦ ʩʚʷʟʳʚʘʪʴ ʠ ʚʳʚʦʜʠʪʴ ʠʟ ʧʠʱʝʚʘʨʠ-

ʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ʤʠʢʦʪʦʢʩʠʥʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʚ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʷʪʴ ʚ ʦʨʛʘʥʠʟ-

ʤʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʩʘʤʠʭ 

ʢʦʨʤʦʚ [6].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʩʢʘʨʤʣʠʚʘʥʠʷ ʮʳʧʣʷʪʘʤ-ʙʨʦʡʣʝʨʘʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ (ʬʝʨʤʝʥʪ-

ʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʦʪʦʩʫʙʪʠʣʠʥʘ ɻ3ʭ, ʧʨʦ-

ʙʠʦʪʠʯʝʩʢʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʉʧʦʨʦʪʝʨ-

ʤʠʥè ʠ ʘʜʩʦʨʙʝʥʪʘ ɹʠʦʩʦʨʙ) ʚ ʩʦʩʪʘʚʝ ʢʦʤ-

ʙʠʢʦʨʤʦʚ ʥʘ ʦʩʥʦʚʝ ʟʝʨʥʘ ʷʯʤʝʥʷ, ʢʫʢʫʨʫʟʳ 

ʠ ʞʤʳʭʘ ʧʦʜʩʦʣʥʝʯʥʦʛʦ. 

 ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʥʘʤʠ ʚ ʫʩʣʦʚʠʷʭ 

ʧʪʠʮʝʬʝʨʤʳ ʆʆʆ çʀʨʘʬ-ɸʛʨʦè ʈʉʆ ï ɸʣʘ-

ʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʚʘ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʮʳʧʣʷʪʘʭ-ʙʨʦʡʣʝʨʘʭ 

ʢʨʦʩʩʘ çʈʆʉʉ-308è ʧʦ ʩʭʝʤʝ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʦʡ ʚ ʪʘʙʣʠʮʝ 1. ʇʨʠ ʵʪʦʤ ʚ ʭʦʜʝ ʢʘʞʜʦʛʦ 

ʦʧʳʪʘ ʧʦ ʤʝʪʦʜʫ ʛʨʫʧʧ-ʘʥʘʣʦʛʦʚ ʙʳʣʠ ʩʬʦʨ-

ʤʠʨʦʚʘʥʳ ʧʦ 4 ʛʨʫʧʧʳ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 

ʚʢʣʶʯʘʣʠ ʧʦ 100 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʇʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ ʚ 

ʭʦʜʝ ʦʙʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʦʩʪʘʚʣʣ̫ʘ ʧʦ 42 

ʜʥʷ. 
 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʧʦʩʪʘʥʦʚʢʠ  

ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʦʚ 

n=100 

 

ɻʨʫʧʧʘ ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ 

I ʦʧʳʪ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) 

1 ʦʧʳʪʥʘʷ ʆʈ + ʤʫʣʴʪʠʵʥʟʠʤʥʳʡ ʢʦʤʧʣʝʢʩ 

(ʄʕʂ)  ʧʨʦʪʦʩʫʙʪʠʣʠʥ ɻ3ʭ ʚ 

ʜʦʟʝ 300 ʛ/ʪ ʢʦʨʤʘ 

2 ʦʧʳʪʥʘʷ ʆʈ + ʧʨʦʙʠʦʪʠʢ çʉʧʦʨʦʪʝʨʤʠʥè 

ʚ ʜʦʟʝ 1000 ʛ/ʪ ʢʦʨʤʘ 

3 ʦʧʳʪʥʘʷ ʆʈ +ʄʕʂ ʧʨʦʪʦʩʫʙʪʠʣʠʥ ɻ3ʭ ʚ 

ʜʦʟʝ 300 ʛ/ʪ ʠ ʧʨʦʙʠʦʪʠʢ çʉʧʦ-

ʨʦʪʝʨʤʠʥè ʚ ʜʦʟʝ 1000 ʛ/ʪ ʢʦʨʤʘ 

II ʦʧʳʪ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) 

1 ʦʧʳʪʥʘʷ ʆʈ + ʘʜʩʦʨʙʝʥʪ ɹʠʦʩʦʨʙ ʚ ʜʦʟʝ 

500 ʛ/ʪ ʢʦʨʤʘ 

2 ʦʧʳʪʥʘʷ ʆʈ + ʘʜʩʦʨʙʝʥʪ ɹʠʦʩʦʨʙ ʚ ʜʦʟʝ 

750 ʛ/ʪ ʢʦʨʤʘ 

3 ʦʧʳʪʥʘʷ ʆʈ + ʘʜʩʦʨʙʝʥʪ ɹʠʦʩʦʨʙ ʚ ʜʦʟʝ 

1000 ʛ/ʪ ʢʦʨʤʘ 

 

ʂʦʨʤʣʝʥʠʝ ʮʳʧʣʷʪ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧʳ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʚʳʨʘʱʠʚʘʥʠʷ, 

ʧʨʠʤʝʥʷʝʤʦʡ ʥʘ ʜʘʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʙʳʣʦ 

ʜʚʫʭʬʘʟʥʳʤ, ʧʦʣʥʦʨʘʮʠʦʥʥʳʤʠ ʢʦʤʙʠʢʦʨ-

ʤʘʤʠ ʷʯʤʝʥʥʦ-ʢʫʢʫʨʫʟʥʦ-ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʪʠ-
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ʧʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤʠ ʧʦ ʨʝʮʝʧʪʫʨʝ ʇʂ-5 ʠ 

ʇʂ-6.  

ʅʘ ʬʦʥʝ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʦʚ ʥʘ 

ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʝ ʚ ʚʦʟʨʘʩʪʝ 29-35 ʜʥʝʡ ʙʳ-

ʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʘ ʦʙʤʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʜʣʷ ʯʝʛʦ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʦʪʙʠʨʘʣʦʩʴ ʧʦ 

5 ʪʠʧʠʯʥʳʭ ʛʦʣʦʚ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʝʨʝʚʘʨʠ-

ʤʦʩʪʠ ʠ ʫʩʚʦʷʝʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʢʦʨʤʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʥʝʨʪʥʳʡ  ʠʥʜʠʢʘʪʦʨ 

ʦʢʩʠʜ ʭʨʦʤʘ ʚ ʜʦʟʝ 0,5% ʧʦ ʤʘʩʩʝ. ʎʳʧʣʷʪ 

ʧʦʤʝʱʘʣʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʣʝʪʢʠ ʩ ʩʝʪʯʘ-

ʪʳʤ ʧʦʣʦʤ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʦʤʝʪ ʧʨʦʚʘʣʠ-

ʚʘʣʩʷ ʥʘ ʧʨʦʪʠʚʝʥʴ. 

ʇʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ ʦʧʨʝʜʝʣʷʣʠ ʚʝʩʦʚʳʤ 

ʩʧʦʩʦʙʦʤ, ʘ ʧʨʠʨʦʩʪʳ ʞʠʚʦʡ ʤʘʩʩʳ ʠʟʫʯʘʣʠ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʴʥʳʭ ʚʟʚʝʱʠʚʘʥʠʡ, 

ʧʨʦʚʦʜʠʤʳʭ ʨʘʟ ʚ ʥʝʜʝʣʶ. ʍʠʤʠʯʝʩʢʠʡ ʩʦ-

ʩʪʘʚ ʦʙʨʘʟʮʦʚ ʢʦʨʤʦʚ ʠ ʧʦʤʝʪʘ ʦʧʨʝʜʝʣʷʣʠ 

ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʠʭ ʧʦʣʥʦʛʦ ʟʦʦʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʧʨʦʚʝ-

ʜʝʥʠʠ I ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʦʩʥʦʚ- 

ʥʦʡ ʨʘʮʠʦʥ ʙʨʦʡʣʝʨʦʚ ʥʘ ʦʩʥʦʚʝ ʟʝʨʥʘ ʷʯʤʝ-

ʥʷ, ʢʫʢʫʨʫʟʳ ʠ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʞʤʳʭʘ ʙʳʣ ʧʦ 

ʥʘʣʠʯʠʶ ʤʠʢʦʪʦʢʩʠʥʦʚ ʙʣʘʛʦʧʦʣʫʯʥʳʤ, ʙʣʘ-

ʛʦʜʘʨʷ ʠʭ ʩʤʝʰʠʚʘʥʠʶ ʩ ʜʨʫʛʠʤʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ, ʘ ʚ ʭʦʜʝ 

II ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʦʙʨʘʟʮʘʭ ʵʪʠʭ ʢʫʣʪɹʫʨ ʥʠ ʚ 

ʦʜʥʦʤ ʩʣʫʯʘʝ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʠʟʙʳʪʦʯ-

ʥʦʛʦ ʫʨʦʚʥʷ ʦʭʨʘʪʦʢʩʠʥʘ ɸ ʠ ʊ-2 ʪʦʢʩʠʥʘ, ʘ 

ʩʦʜʝʨʞʘʥʠʝ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʦʢʘʟʘʣʦʩʴ ʚʳʰʝ 

ʇɼʂ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʟʝʨʥʝ  ʯ̫ʤʝʥʷ ʥʘ 25% 

ʠ ʢʫʢʫʨʫʟʳ ï ʥʘ 24%. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ, ʧʨʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʧʦʤʦʱʴʶ 

ʩʪʘʥʜʘʨʪʥʳʭ ʜʦʟʘʪʦʨʦʚ ʨʘʚʥʦʤʝʨʥʦ ʩʤʝʰʠ-

ʚʘʣʠ ʟʝʨʥʦ ʜʘʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʙʣʘʛʦʧʦʣʫʯʥʳ-

ʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʠ ʜʦʙʠʣʠʩʴ ʩʦʜʝʨʞʘʥʠʷ 

ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʇʂ-5 ʠ ʇʂ-6 

ʜʦ 0,24 ʤʛ/ʢʛ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʣʝʨʘʥʪʥʦʡ 

ʜʦʟʝ ï ʥʝ ʙʦʣʝʝ 0,25 ʤʛ/ʢʛ. 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʦʙʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʧ-

ʨʝʜʝʣʠʣʠ ʚʣʠʷʥʠʝ ʘʧʨʦʙʠʨʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʜ-

ʦʧʪrʥʦʡ ʧʪʠʮʳ (ʪʘʙʣ. 2). 

 
ʊʘʙʣʠʮʘ 2 ï ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʨʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ 

n = 100 

 

 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʦʧʳʪʥʘʷ 

I ʦʧʳʪ 

ʉʦʭʨʘʥʥʦʩʪʴ, % 93 95 95 96 

ɾʠʚʘʷ ʤʘʩʩʘ 1 ʛʦʣ., ʛ 

  ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ 39,9Ñ0,17 39,7Ñ0,14 40,1Ñ0,15 39,9Ñ0,18 

  ʚ ʢʦʥʮʝ ʦʧʳʪʘ 2211,2Ñ13,4 2354,4Ñ16,4 2365,3Ñ15,9 2397,3Ñ15,8 

ʇʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ, ʛ: 

  ʘʙʩʦʣʶʪʥʳʡ 2171,3Ñ12,3 2314,5Ñ15,4 2325,2Ñ14,2 2357,4Ñ15,8 

  ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 51,70Ñ0,22 55,11Ñ0,26 55,36Ñ0,21 56,13Ñ0,29 

ɺ % ʢ ʢʦʥʪʨʦʣʶ 100,0 106,6 107,1 108,6 

ʈʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 1 ʢʛ 

ʧʨʠʨʦʩʪʘ, ʢʛ 
2,04 1,93 1,92 1,87 

ɺ % ʢ ʢʦʥʪʨʦʣʶ 100,0 94,1 94,0 91,6 

II  ʦʧʳʪ 

ʉʦʭʨʘʥʥʦʩʪʴ, % 92 94 96 94 

ɾʠʚʘʷ ʤʘʩʩʘ 1 ʛʦʣ., ʛ: 

  ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ 40,0Ñ0,20 39,8Ñ0,21 39,9Ñ0,16 40,1Ñ0,21 

  ʚ ʢʦʥʮʝ ʦʧʳʪʘ 2205,0Ñ13,6 2390,3Ñ14,5 2419,8Ñ15,0 2404,6Ñ15,3 

ʇʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ, ʛ: 

  ʘʙʩʦʣʶʪʥʳʡ 2165,0Ñ13,2 2314,5Ñ14,0 2379,9Ñ14,6 2364,5Ñ14,9 

  ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 51,55Ñ0,25 55,11Ñ0,23 56,66Ñ0,28 56,30Ñ0,32 

ɺ % ʢ ʢʦʥʪʨʦʣʶ 100,0 106,9 109,9 109,2 

ʈʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 1 ʢʛ 

ʧʨʠʨʦʩʪʘ, ʢʛ 
2,03 1,93 1,86 1,89 

ɺ % ʢ ʢʦʥʪʨʦʣʶ 100,0 95,1 91,6 93,1 
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ɺ ʭʦʜʝ I ʵʢʩʧʝʨʠʤʝʥʪʘ ʣʫʯʰʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʙʨʦʡʣʝʨʦʚ ʦʢʘʟʘʣʠ 

ʩʦʚʤʝʩʪʥʳʝ ʜʦʙʘʚʢʠ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘ-

ʨʘʪʘ çʉʧʦʨʦʪʝʨʤʠʥè ʚ ʢʦʣʠʯʝʩʪʚʝ 1000 ʛ/ʪ ʠ 

ʄʕʂ ʧʨʦʪʦʩʫʙʪʠʣʠʥʘ ɻ3ʭ ʚ ʢʦʣʠʯʝʩʪʚʝ 

300 ʛ/ʪ ʢʦʨʤʘ, ʧʦʵʪʦʤʫ ʧʪʠʮʘ 3 ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʦʧʝʨʝʜʠʣʘ ʢʦʥʪʨʦʣʴ ʥʘ 3,0%.  

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʩʦʚʤʝʩʪʥʦʝ ʩʢʘʨʤʣʠʚʘʥʠʝ 

ʫʢʘʟʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʢʘʟʘʣʠ ʙʦʣʝʝ ʚʳʩʦ-

ʢʦʝ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʤʷʩ-

ʥʳʭ ʮʧrʣʷʪ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʧʦ 

ʚʘʣʦʚʦʤʫ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤʫ ʧʨʠʨʦʩʪʫ ʞʠ-

ʚʦʡ ʤʘʩʩʳ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,05) ʧʨʝʚʟʦʰʣʠ 

ʩʚʦʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ ʥʘ 8,6%. ʇʨʠ 

ʵʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʮr -

ʧʣʷʪʘ 3 ʦʧʪrʥʦʡ ʛʨʫʧʧʳ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ 

ʞʠʚʦʡ ʤʘʩʩʳ ʠʟʨʘʩʭʦʜʦʚʘʣʠ ʥʘ 8,6% ʤʝʥʴʰʝ 

ʢʦʨʤʘ. ʕʪʦ ʩʯʠʪʘʝʤ ʧʨʦʷʚʣʝʥʠʝʤ ʩʠʥʝʨʛʠʟʤʘ 

ʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʙʠʦʪʢʘ ʠ ʵʢʟʦ-

ʛʝʥʥʳʭ ʵʥʟʠʤʦʚ ʨʘʟʣʠʯʥʦʛʦ ʩʧʝʢʪʨʘ, ʢʦʪʦ-

ʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʤʫʣʴʪʠʵʥʟʠʤʥʦʛʦ ʧʨʝʧʘ-

ʨʘʪʘ. 

ɺ ʭʦʜʝ II ʦʧʳʪʘ ʣʫʯʰʝʝ ʜʝʡʩʪʠʝ ʥʘ ʞʠʟʥʝ-

ʩʧʦʩʦʙʥʦʩʪʴ ʮʳʧʣʷʪ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ 

ʦʢʘʟʘʣʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʘʜʩʦʨʙʝʥʪʘ ɹʠʦʩʦʨʙ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 750 ʛ/ʪ ʢʦʨʤʘ, ʧʦʵʪʦʤʫ ʧʦ ʩʦ-

ʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʙʨʦʡʣʝʨʳ  2 ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʧʨʝʚʟʦʰʣʠ ʢʦʥʪʨʦʣʴʥʳʝ ʘʥʘʣʦʛʠ ʥʘ 

4,0%.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʫʯʰʠʡ ʨʦʩʪʦʩʪʠʤʫʣʠ-

ʨʫʶʱʠʡ ʵʬʬʝʢʪ ʦʙʝʩʧʝʯʠʣʠ ʪʘʢʞʝ ʜʦʙʘʚʢʠ ʚ 

ʢʦʤʙʠʢʦʨʤʘ ʷʯʤʝʥʥʦ-ʢʫʢʫʨʫʟʥʦ-ʧʦʜʩʦʣʥʝʯ-

ʥʦʛʦ ʪʠʧʘ ɹʠʦʩʦʨʙ ʚ ʢʦʣʠʯʝʩʪʚʝ 750 ʛ/ʪ ʢʦʨʤʘ, 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʪʠʚ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ 

ʮʳʧʣʷʪʘʤ-ʙʨʦʡʣʝʨʘʤ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦʩ-

ʪʦʚʝʨʥʦ (ʈ<0,05)  ʧʨʝʚʟʦʡʪʠ ʧʦ ʚʘʣʦʚʦʤʫ ʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʤʫ ʧʨʠʨʦʩʪʫ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 

9,9% ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʣʫʯʰʝʥʠʠ ʦʧʣʘʪʳ 

ʢʦʨʤʘ, ʪʘʢ ʢʘʢ ʥʘ 1ʢʛ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ 

ʦʥʠ ʠʟʨʘʩʭʦʜʦʚʘʣʠ ʥʘ 8,4% ʤʝʥʴʰʝ ʢʦʨʤʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʥʦʛʦ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʢʦʨʤʦʚ ʠ ʧʦʤʝʪʘ ʧʪʠʮʳ ʧʦ 

ʠʪʦʛʘʤ ʜʚʫʭ ʦʙʤʝʥʥʳʭ ʦʧʳʪʦʚ ʨʘʩʩʯʠʪʘʣʠ 

ʢʦɻ ʬʬʠʮʠʝʥʪʳ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ ʫ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ 

(ʪʘʙʣ. 3). 

ɺ ʭʦʜʝ I ʦʙʤʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʩʦ-

ʚʤʝʩʪʥʳʭ ʜʦʙʘʚʢʘʭ ʄʕʂ ʧʨʦʪʦʩʫʙʪʠʣʠʥʘ 

ɻɿʭ ʠ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʟʘ ʩʯʝʪ 

ʩʫʤʤʠʨʦʚʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʵʢʟʦ- ʠ ʵʥʜʦʛʝʥ-

ʥʳʭ ʵʥʟʠʤʦʚ ʫ ʙʨʦʡʣʝʨʦʚ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʧʨʦʠʟʦʰʣʦ ʜʦʩʪʦʚʝʨʥʦʝ (ʈ<0,05) ʧʦʚʳʰʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝ-

ʩʪʚʘ ʥʘ 3,3%, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ï ʥʘ 

3,4%, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 3,4%, ʩʳʨʦʡ 

ʢʣʝʪʯʘʪʢʠ ï ʥʘ 3,2%, ɹʕɺ ï ʥʘ 3,8%, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʝ. 

 

ʊʘʙʣʠʮʘ 3 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʫ ʧʦʜʦʧʳʪʥʳʭ ʮʧrʣʷʪ, % 

n=5 
 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʥɹʘʷ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʦʧʳʪʥʘʷ 

I ʦʙʤʝʥʥʳʡ ʦʧʳʪ 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ 79,2°0,49 81,4°0,41 81,7°0,44 82,5°0,50 

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 80,7°0,46 83,0°0,53 83,4°0,39 84,1°0,47 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ 82,5°0,51 84,7°0,44 84,9°0,52 85,9°0,40 

ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ 10,2°0,41 12,9°0,33 12,6°0,56 13,4°0,55 

ʉʳʨʦʡ ʞʠʨ 85,5°0,38 85,3°0,48 86,2°0,51 85,0°0,42 

ɹʕɺ 86,3°0,52 89,2°0,57 88,7°0,42 90,1°0,54 

II  ʦʨʙʤʝʥʥʳʡ ʦʧʳʪ 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ 79,2°0,44 81,7°0,50 82,3°0,38 81,8°0,49 

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 80,8°0,52 83,1°0,36 83,9°0,53 83,4°0,44 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ 83,0°0,35 85,3°0,57 86,2°0,46 85,6°0,49 

ʉʳʨʘ̫ ʢʣʝʪʯʘʪʢʘ 11,1°0,27 13,0°0,34 14,0°0,45 13,5°0,38 

ʉʳʨʦʡ ʞʠʨ 86,1°0,58 85,8°0,49 86,3°0,61 85,6°0,58 

ɹʕɺ 86,2°0,52 88,6°0,39 89,4°0,50 88,9°0,41 

 

ʃʫʯʰʝʡ ʜʦʟʦʡ ʜʦʙʘʚʦʢ ʘʜʩʦʨʙʝʥʪʘ ɹʠʦʩʦʨʙ 

ʚ ʨʘʮʠʦʥʳ ʷʯʤʝʥʥʦ-ʢʫʢʫʨʫʟʥʦ-ʧʦʜʩʦʣʥʝʯʥʦʛʦ 

ʪʠʧʘ ʩ ʪʦʣʝʨʘʥʪʥʳʤ ʫʨʦʚʥʝʤ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 

ʜʣʷ  ʤʷʩʥʳʭ ʮʳʧʣʷʪ ʷʚʠʣʘʩʴ 750 ʛ/ʪ ʢʦʨʤʘ, ʙʣʘ-
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ʛʦʜʘʨʷ ʯʝʤʫ, ʫ ʧʪʠʮ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ  ʧʨʦ-

ʠʟʦʰʣʦ ʜʦʩʪʦʚʝʨʥʦʝ (ʈ<0,05) ʧʦʚʳʰʝʥʠʝ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʥʘ 3,1%, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ï ʥʘ 3,1%, 

ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 3,2%, ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ï 

ʥʘ 2,9%, ɹʕɺ ï ʥʘ 3,2%, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ.  

ʇʦ ʜʘʥʥʳʤ ʜʚʫʭ ʦʙʤʝʥʥʳʭ ʦʧʳʪʦʚ ʤʳ 

ʠʟʫʯʠʣʠ ʚʣʠʷʥʠʝ ʘʧʨʦʙʠʨʫʝʤʳʭ ɹɸɼ ʥʘ ʫʩ-

ʚʦʷʝʤʦʩʪʴ ʧʨʦʪʝʠʥʘ ʢʦʨʤʦʚ, ʜʣʷ ʯʝʛʦ ʨʘʩ-

ʩʯʠʪʘʣʠ ʙʘʣʘʥʩ ʘʟʦʪʘ ʫ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ 

(ʪʘʙʣ. 4). 

 
 

ʊʘʙʣʠʮʘ 4 ï ɹʘʣʘʥʩ ʘʟʦʪʘ ʫ ʧʦʜʦʧʳʪʥʳʭ ʮʧrʣʷʪ, ʛ 

n=5 
 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʥɹʘʷ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʦʧʳʪʥʘʷ 

I ʦʙʤʝʥʥʳʡ ʦʧʳʪ 

ʇʨʠʥʷʪʦ ʩ ʢʦʨʤʦʤ 3,120°0,007 3,140°0,008 3,117Ñ0,006 3,124Ñ0,009 

ɺʳʜʝʣʝʥʦ: 

 ʚ ʧʦʤʸʪʝ 

 

1,500°0,006 

 

1,468°0,008 

 

1,438Ñ0,010 

 

1,404Ñ0,010 

 ʚ ʢʘʣʝ 0,546°0,005 0,480°0,003 0,470Ñ0,004 0,440Ñ0,005 

 ʚ ʤʦʯʝ 0,954°0,004 0,988°0,006 0,968Ñ0,005 0,964Ñ0,006 

ʆʪʣʦʞʝʥʦ ʚ ʪʝʣʝ 1,620°0,003 1,672°0,003 1,679Ñ0,004 1,720Ñ0,002 

ʀʩʧʦʣʴʟʦʚʘʥʦ ʘʟʦʪʘ ʦʪ ʧʨʠʥʷ-

ʪʦʛʦ, % 
51,92°0,36 53,25°0,21 53,86Ñ0,33 55,06Ñ0,47 

II ʦʨʙʤʝʥʥʳʡ ʦʧʳʪ 

ʇʨʠʥʷʪʦ ʩ ʢʦʨʤʦʤ 3,126Ñ0,008 3,118Ñ0,011 3,130Ñ0,009 3,128Ñ0,010 

ɺʳʜʝʣʝʥʦ: 

 ʚ ʧʦʤʸʪʝ 

 

1,509Ñ0,007 

 

1,438Ñ0,008 

 

1,422Ñ0,009 

 

1,435Ñ0,006 

 ʚ ʢʘʣʝ 0,531Ñ0,004 0,458Ñ0,005 0,432Ñ0,004 0,450Ñ0,005 

 ʚ ʤʦʯʝ 0,978Ñ0,005 0,980Ñ0,004 0,990Ñ0,002 0,985Ñ0,003 

ʆʪʣʦʞʝʥʦ ʚ ʪʝʣʝ 1,617Ñ0,003 1,680Ñ0,002 1,708Ñ0,004 1,693Ñ0,003 

ʀʩʧʦʣʴʟʦʚʘʥʦ ʘʟʦʪʘ ʦʪ ʧʨʠʥʷ-

ʪʦʛʦ, % 
51,72Ñ0,38 53,88Ñ0,43 54,57Ñ0,30 54,12Ñ0,48 

 

ɺ ʭʦʜʝ I ʦʙʤʝʥʥʦʛʦ ʦʧʳʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʚ ʢʦʤʙʠʢʦʨʤʘ ʷʯʤʝʥʥʦ-

ʢʫʢʫʨʫʟʥʦ-ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʪʠʧʘ ʤʫʣʴʪʠʵʥ-

ʟʠʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʩʤʝʩʠ ʩ ʧʨʦʙʠʦʪʠʢʦʤ 

ʦʙʝʩʧʝʯʠʣʦ ʣʫʯʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʝʪʘʙʦ-

ʣʠʟʤ ʧʨʦʪʝʠʥʘ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʮʳʧʣʷʪʘ 3 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʟʘ ʩʫʪʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʦʪʢʣʘʜʳʚʘʣʠ ʚ ʦʨʛʘ-

ʥʠʟʤʝ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,05) ʙʦʣʴʰʝ ʘʟʦʪʘ ʥʘ 

6,17%. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʘʟʦʪ ʦʪ ʧʨʠʥʷʪʦʛʦ ʩ ʢʦʨʤʘʤʠ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʪʠʚ ʢʦʥʪʨʦʣʷ ʥʘ 3,14% (ʈ<0,05). 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ II ʦʙʤʝʥʥʦʛʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʣʫʯʰʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʪʝʠʥʦʚʳʡ ʦʙʤʝʥ 

ʦʢʘʟʘʣʦ ʚʢʣʶʯʝʥʠʝ ʘʜʩʦʨʙʝʥʪʘ ɹʠʦʩʦʨʙ ʚ 

ʨʘʮʠʦʥʳ ʷʯʤʝʥʥʦ-ʢʫʢʫʨʫʟʥʦ-ʧʦʜʩʦʣʥʝʯʥʦʛʦ 

ʪʠʧʘ ʩ ʪʦʣʝʨʘʥʪʥʳʤ ʫʨʦʚʥʝʤ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 

ʚ ʜʦʟʝ 750 ʛ/ʪ ʢʦʨʤʘ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʮʳʧ-

ʣʷʪʘ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʟʘ ʩʫʪʢʠ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʦʪʢʣʘʜʳʚʘʣʠ ʚ 

ʦʨʛʘʥʠʟʤʝ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,05) ʙʦʣʴʰʝ ʘʟʦʪʘ 

ʥʘ 5,63%. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʘʟʦʪ ʦʪ ʧʨʠʥʷʪʦʛʦ ʩ ʢʦʨʤʘʤʠ ʢʦʣʠʯʝʩʪ-

ʚʘ ʧʨʦʪʠʚ ʢʦʥʪʨʦʣʷ ʥʘ 2,85% (ʈ<0,05).  

ɺ ʭʦʜʝ ʦʙʦʠʭ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳ-

ʪʦʚ ʫ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ ʠʟʫʯʠʣʠ ʚ ʩʦʜʝʨʞʠ-

ʤʦʤ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪ-

ʥʦʡ ʢʠʰʢʠ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɺ 

ʭʦʜʝ I ʦʧʳʪʘ ʧʨʠ ʩʦʚʤʝʩʪʥʳʭ ʜʦʙʘʚʢʘʭ ʧʨʦ-

ʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʉʧʦʨʦʪʝʨʤʠʥ ʠ ʄʕʂ 

ʇʨʦʪʦʩʫʙʪʠʣʠʥʘ ɻ3ʭ ʧʨʦʠʟʦʰʣʘ ʠʥʪʝʥʩʠʬʠ-

ʢʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʬʝʨʤʝʥʪʦʣʠʟʘ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʢʦʨʤʘ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʢʘʥʘʣʝ 

ʙʨʦʡʣʝʨʦʚ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ 

ʫ ʧʦʩʣʝʜʥʠʭ ʚ ʩʦʜʝʨʞʠʤʦʤ ʤʳʰʝʯʥʦʛʦ ʞʝ-

ʣʫʜʢʘ ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʥʘʙʣʶʜʘ-

ʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ (ʈ<0,05) ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚ-

ʥʦʩʪʠ ʧʨʦʪʝʠʥʘʟ ʥʘ 10,23 ʠ 10,12%, ʮʝʣʣʶʣʘʟ  

ï ʥʘ 13,04 ʠ 12,62% ʠ ʘʤʠʣʘʟ ï ʥʘ 14,00 ʠ 

15,12%, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. 

ʇʦ ʜʘʥʥʳʤ II ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʦʣʝʝ ʚʳʩʦ-

ʢʦʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʝʨʤʝʥʪʦʣʠʟ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʘ ʚ ʧʠʱʝʚʘʨʠ-

ʪʝʣʴʥʦʤ ʢʘʥʘʣʝ ʦʢʘʟʘʣʦ ʚʢʣʶʯʝʥʠʝ ʘʜʩʦʨ-
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ʙʝʥʪʘ ɹʠʦʩʦʨʙ ʚ ʨʘʮʠʦʥʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʜʦ-

ʟʦʡ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʚ ʜʦʟʝ 750 ʛ/ʪ ʢʦʨʤʘ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʫ ʧʪʠʮʳ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ 

ʩʦʜʝʨʞʠʤʦʤ ʤʫʩʢʫʣʴʥʦʛʦ ʞʝʣʫʜʢʘ ʠ ʜʚʝʥʘ-

ʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ 

(ʈ<0,05) ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʪʝʠʥʘʟ 

ʥʘ 9,78 ʠ 9,90%, ʮʝʣʣʶʣʘʟ ï ʥʘ 10,12 ʠ 

10,45% ʠ ʘʤʠʣʘʟ ï ʥʘ 11,24 ʠ 12,18%. 

ɸʥʘʣʠʟ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʭʦʜʝ ʦʙʦʠʭ ʦʧʳʪʦʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʮʳʧʣʷʪ ʩʨʘʚʥʠ-

ʚʘʝʤʳʭ ʛʨʫʧʧ ʜʘʥʥʳʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʪʝʠʥʘʟ, 

ʮʝʣʣʶʣʘʟ ʠ ʘʤʠʣʘʟ ʚ ʩʦʜʝʨʞʠʤʦʤ ʞʝʣʫʜʦʯ-

ʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʝʨʝʚʘ-

ʨʠʤʦʩʪʴʶ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʢʣʝʪʯʘʪʢʠ ʠ ɹʕɺ 

ʢʦʤʙʠʢʦʨʤʦʚ.  

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʤʷʩʥʦʝ ʧʪʠʮʝʚʦʜ-

ʩʪʚʦ, ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɺʳʚʦʜʳ. ɺ ʫʩʣʦʚʠʷʭ ʈʉʆ ï ɸʣʘʥʠʷ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʙʨʦʡʣʝʨʦʚ, ʘʢʪʠʚʠʟʘʮʠʠ ʬʝʨʤʝʥʪʦʣʠʟʘ 

ʢʦʨʤʦʚ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʠ 

ʫʩʚʦʷʝʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʘ 

ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ: 

- ʚ ʢʦʤʙʠʢʦʨʤʘ ʥʘ ʦʩʥʦʚʝ ʟʝʨʥʘ ʷʯʤʝʥʷ, 

ʢʫʢʫʨʫʟʳ ʠ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʪʠʧʘ ʩʦʚʤʝʩʪʥʦ 

ʚʚʦʜʠʪʴ ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʉʧʦʨʦ-

ʪʝʨʤʠʥ ʚ ʢʦʣʠʯʝʩʪʚʝ 1000 ʛ/ʪ ʠ ʄʕʂ ʇʨʦʪʦ-

ʩʫʙʪʠʣʠʥ ɻ3ʭ ʚ ʢʦʣʠʯʝʩʪʚʝ 300 ʛ/ʪ ʢʦʨʤʘ; 

- ʚ ʢʦʤʙʠʢʦʨʤʘ ʷʯʤʝʥʥʦ-ʢʫʢʫʨʫʟʥʦ-

ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʪʠʧʘ ʩ ʪʦʣʝʨʘʥʪʥʳʤ ʫʨʦʚʥʝʤ 

ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʚʢʣʶʯʘʪʴ ʘʜʩʦʨʙʝʥʪ ɹʠʦʩʦʨʙ 

ʚ ʜʦʟʝ 750 ʛ/ʪ ʢʦʨʤʘ. 
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ʎʓʇʃʗʊ-ɹʈʆʁʃɽʈʆɺ ʇʋʊɽʄ ʇʆɺʓʐɽʅʀʗ ɹʀʆʃʆɻʀʏɽʉʂʆʁ ʎɽʅʅʆʉʊʀ 

ʂʆʄɹʀʂʆʈʄʆɺ 

 

METHOD OF INCREASE PRODUCTIVITY AND INTERMEDIATE EXCHANGE 

OF CHICKEN -BROILERS BY IMPROVING THE BIOLOGICAL  

VALUE OF FEED  
 

 
ʇʨʦʙʣʝʤʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥʥʳʤʠ ʠ ʩ ʚʳʩʦ-

ʢʠʤʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʤʷʩʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʧʪʠʯʴʝʛʦ ʤʷʩʘ, ʷʚʣʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ. ɺ ʤʷʩʥʦʤ ʙʘʣʘʥʩʝ ʥʘʰʝʡ 

ʩʪʨʘʥʳ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʤʷʩʘ ʙʨʦʡ-

ʣʝʨʦʚ ʧʪʠʮʝʚʦʜʩʪʚʦ ʟʘʥʠʤʘʝʪ ʚʝʜʫɦ ʝʝ ʤʝʩʪʦ. 

ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʠʤ ʪʝʤ-

ʧʘʤ ʨʘʟʚʠʪʠʷ ʧʪʠʮʝʚʦʜʯʝʩʢʘʷ  ʦʪʨʘʩʣʴ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ ʩʧʦʩʦʙʥʘ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ 

ʥʘʩʳʪʠʪʴ ʨʳʥʦʢ ʩʪʨʘʥʳ ʥʝʜʦʨʦʛʠʤ ʜʠʝʪʠʯʝ-

ʩʢʠʤ ʧʪʠʯʴʠʤ ʤʩ̫ʦʤ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩ-

ʪʘ, ʦʧʣʘʪʳ ʢʦʨʤʘ ʧʨʦʜʫʢʮʠʝʡ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʦʙ-

ʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʟʘ ʩʯʝʪ ʩʥʠ-

ʞʝʥʠʷ ʨʠʩʢʘ ʘʬʣʘʪʦʢʩʠʢʦʟʘ ʠ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠʭ 

ʦʨʛʘʥʠʟʤʘ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʧʫʪʝʤ ʚʢʣʶʯʝ-

ʥʠʷ ʚ ʨʝʮʝʧʪʫʨʫ ʧʪʠʯʴʠʭ ʢʦʤʙʠʢʦʨʤʦʚ ʘʜʩʦʨʙʝʥ-

ʪʦʚ  ʪʦʢʩʠ-ʩʦʨʙ ʠ ʆʢʩʠ-ʅʠʣ ʚ ʨʘʟʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. 

ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ, ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʚʘ 

ʦʧʳʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ 

ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʪʷʞʝ-

ʣʳʭ ʤʝʪʘʣʣʦʚ ʨʘʟʥʳʭ ʜʦʟ ʘʜʩʦʨʙʝʥʪʘ ʪʦʢʩʠ-ʩʦʨʙ; 

ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʘʬʣʘ-

ʪʦʢʩʠʥʘ ɺ1 ʨʘʟʥʳʭ ʜʦʟ ʘʜʩʦʨʙʝʥʪʘ  ʆʢʩʠ-ʅʠʣ. 

ɺ ʭʦʜʝ I ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʫʩʪʘ-

ʥʦʚʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʙʘʚʦʢ ʚ ʩʦʩʪʘʚ ʨʘʮʠʦ-

ʥʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

ʘʜʩʦʨʙʝʥʪʘ ʪʦʢʩʠ-ʩʦʨʙ ʚ ʜʦʟʝ 100 ʛ/ʪ ʢʦʨʤʘ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʷʩʥʦʡ ʧʪʠʮʳ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʭ ʢʨʦʚʠ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ II  ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ, ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʠ 

ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ ʚ ʧʨʦʜʫʢʮʠʶ, ʘ ʪʘʢʞʝ ʥʘ ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ 

ʦʢʘʟʘʣʠ ʜʦʙʘʚʢʠ ʚ ʨʝʮʝʧʪʫʨʫ ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʪʦ-

ʣʝʨʘʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ  ʘʬʣʘʪʦʢʩʠʥʘ ɺ1  ʘʜ-

ʩʦʨʙʝʥʪʘ  ʆʢʩʠ-ʅʠʣ  ʚ ʜʦʟʝ 600 ʛ/ʪ ʢʦʨʤʘ. 

The problem of satisfying Russian consumers with 

biologically high-grade and high sanitary-hygienic 

properties of meat products, primarily of poultry meat, 

it is very actual nowadays. In the meat balance of our 

country in terms of the number of broiler meat pro-

duced, poultry farming takes a leading place. This 

shows that due to high rates of development of poultry 

industry in Russia is able to saturate the country's 

market in the near future with inexpensive dietary 

poultry meat. 

The aim of the research is to increase the rate of 

growth, to pay for food and to optimize the metabolic 

processes of broiler chickens by reducing the risk of 

aflatoxicosis and intoxication of their body with heavy 

metals by incorporating toxic sorb and oxy-Nil adsor-

bents in various amounts into the formula for avian 

mixed fodders.  

With this in mind, we carried out two experiments 

on the feasibility of incorporating different doses of 

the adsorbent toxic sorb in the rations with an in-

creased level of heavy metals; In the composition of 

rations with a high level of aflatoxin B1 of different 

doses of the Oxy-Nil adsorbent. 

In the course of the I scientific and economic ex-

perience, the effectiveness of additives in the composi-

tion of rations with an increased level of heavy metals 

of the adsorbent toxic-sorb at a dose of 100 g / t of 

feed was established to increase the economic-useful 

indicators of meat poultry, as well as optimize the 

morphological and biochemical parameters of their 

blood. 

As the results of the second experiment showed, 

the most effective effect on the safety parameters of 

livestock, the increase in live weight and the conver-

sion of feed to production, as well as on the morpho-

logical and biochemical composition of blood, were 

additives to the compound feed formula with a tole-

rant content of aflatoxin B1 of the Oxy-Nil adsorbent 

at a dose of 600 g / T feed. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ʇʦʪʨʝʙʥʦʩʪʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʙʫʩʣʦʚ-

ʣʠʚʘʁ ʪ ʵʬʬʝʢʪʠʚʥʫʶ ʟʘʤʝʥʫ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 

ʞʠʚʦʪʥʳʭ ʢʦʨʤʦʚ ʧʦʣʥʦʮʝʥʥʳʤʠ ʧʦ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʡ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴ-

ʥʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʢʦʤʙʠʢʦʨʤʦʚ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʟʘ ʩʯʝʪ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʤʝʩʪʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ, ʚ ʧʠʪʘʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ ʩʪʘʣʠ ʙʦʣʝʝ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʝʨʥʦ ʟʣʘʢʦʚʳʭ ʠ ʙʦʙʦ-

ʚʳʭ ʢʫʣʴʪʫʨ, ʧʨʦʪʝʠʥʦʚʳʝ ʠʥʛʨʝʜʠʝʥʪʳ 

ʧʪʠʯʴʠʭ ʢʦʤʙʠʢʦʨʤʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʦʚʘʨʦ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ [2, 3]. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʚ ʫʢʘʟʘʥʥʳʭ ʠʥʛʨʝʜʠʝʥʪʘʭ 

ʧʪʠʯʴʠʭ ʢʦʤʙʠʢʦʨʤʦʚ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʡ ʪʝʭ-

ʥʦʣʦʛʠʠ ʠ ʨʝʞʠʤʦʚ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ, 

ʦʯʝʥʴ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʝ-

ʥʠʷ ʞʠʨʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʥʠʭ ʧʝʨʝʢʠʩʝʡ. 

ɺ ʟʝʨʥʝ ʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʛʫʪ ʚ ʠʟ-

ʙʳʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʪʷʞʝ-

ʣʳʝ ʤʝʪʘʣʣʳ, ʢʦʪʦʨʳʝ ʨʘʟʨʫʰʘʶʪ ʞʠʨʦʚʳʝ 

ʩʪʨʫʢʪʫʨʳ ʚʠʪʘʤʠʥʦʚ, ʫʛʥʝʪʘʶʪ ʘʢʪʠʚʥʦʩʪʴ 

ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʤʝʥʝ ʣʠʧʠʜʦʚ. 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʫ ʤʷʩʥʦʡ ʧʪʠʮʳ ʥʘʨʫʰʘ-

ʶʪʩʷ ʧʨʦʮʝʩʩʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʤʝʪʘʙʦ-

ʣʠʟʤʘ ʠ ʫʩʚʦʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘ-

ʮʠʦʥʘ, ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʭʫʜ-

ʰʘʶʪʩʷ ʵʢʦʣʦʛʦ-ʧʠʱʝʚʳʝ ʢʘʯʝʩʪʚʘ ʧʪʠʯʴʝʛʦ 

ʤʷʩʘ [4, 7, 8, 9].  

ɺ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʟʝʨʥʦʚʳʝ ʢʦʤʧʦʥʝʥ-

ʪʳ ʢʦʤʙʠʢʦʨʤʦʚ ʤʦʛʫʪ ʪʘʢʞʝ ʧʦʨʘʞʘʪʴʩʷ 

ʧʣʝʩʥʝʚʳʤʠ ʛʨʠʙʢʘʤʠ, ʦʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʠʟ 

ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʛʨʠʙʢʠ ʨʦʜʘ Aspergil-

lus flavus ʠ Aspergillus parasiticus. ʆʥʠ ʟʘʯʘʩ-

ʪʫʶ ʧʨʠʚʦʜʷʪ ʢ ʠʟʙʳʪʦʯʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʚ 

ʢʦʨʤʦʚʳʭ ʩʨʝʜʩʪʚʘʭ ʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʭ ʤʝʪʘʙʦʣʠʪʘ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1, ʦʙʣʘʜʘʶʱʝʛʦ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ ʛʝʧʘʪʦʪʨʦʬʥʳʤ ʜʝʡʩʪʚʠ-

ʝʤ. ʇʦʵʪʦʤʫ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʝ-

ʤʦʤ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʪʷʞʝ-

ʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʠ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʫ ʤʷʩʥʦʡ ʧʪʠʮʳ 

ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦ-

ʧʦʣʫʯʥʳʝ ʧʪʠʯʴʠ ʢʦʤʙʠʢʦʨʤʘ ʢʦʨʤʦʚʳʭ ʜʦ-

ʙʘʚʦʢ ʩ ʘʜʩʦʨʙʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [1, 6].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦ-

ʩʪʠ ʨʦʩʪʘ, ʦʧʣʘʪʳ ʢʦʨʤʘ ʧʨʦʜʫʢʮʠʝʡ ʠ ʦʧʪʠ-

ʤʠʟʘʮʠʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʘʬʣʘʪʦʢ-

ʩʠʢʦʟʘ ʠ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠʭ ʦʨʛʘʥʠʟʤʘ ʪʷʞʝ-

ʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʚ ʨʝʮʝʧʪʫ-

ʨʫ ʧʪʠʯʴʠʭ ʢʦʤʙʠʢʦʨʤʦʚ ʘʜʩʦʨʙʝʥʪʦʚ  ʪʦʢʩʠ-

ʩʦʨʙ ʠ ʆʢʩʠ-ʅʠʣ ʚ ʨʘʟʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʘ ʚ 

ʫʩʣʦʚʠʷʭ ʧʪʠʮʝʬʝʨʤ ʆʆʆ çʀʨʘʬ-ɸʛʨʦè ʠ 

ʉʇʂ çʇʦʣʷʢʦʚè ʈʉʆ ï ɸʣʘʥʠʷ. ʆʙʲʝʢʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ ʢʨʦʩʩʘ 

çʈʦʩʩ-308è. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʧʨʦʚʝ-

ʜʝʥʠʷ ʜʚʫʭ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʦʚ 

(ʪʘʙʣ. 1), ʠʟ ʮʳʧʣʷʪ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦ 

ʤʝʪʦʜʫ ʛʨʫʧʧ-ʘʥʘʣʦʛʦʚ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ, 

ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʣrʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦ 4 ʛʨʫʧʧʳ, ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʦ 

100 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ.  
 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ  

ʦʧrʪʦʚ 

n=100 
 

ɻʨʫʧʧʘ ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ 

I ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ 

ʂʦʥʪʨʦʣʥɹʘʷ ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) 

1 ʦʧʳʪʥʘʷ ʆʈ + ʪʦʢʩʠ-ʩʦʨʙ ʚ ʜʦʟʝ 50 ʛ/ʪ ʢʦʨʤʘ 

2 ʦʧʳʪʥʘʷ ʆʈ + ʪʦʢʩʠ-ʩʦʨʙ ʚ ʜʦʟʝ 100 ʛ/ʪ 

ʢʦʨʤʘ 

3 ʦʧʳʪʥʘʷ ʆʈ + ʪʦʢʩʠ-ʩʦʨʙ ʚ ʜʦʟʝ 150 ʛ/ʪ 

ʢʦʨʤʘ 

II ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ 

ʂʦʥʪʨʦʣʥɹʘʷ  ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) 

1 ʦʧʳʪʥʘʷ  ʆʈ + ʆʢʩʠ-ʅʠʣ ʚ ʜʦʟʝ 300 ʛ/ʪ ʢʦʨʤʘ 

2 ʦʧʳʪʥʘʷ ʆʈ + ʆʢʩʠ-ʅʠʣ ʚ ʜʦʟʝ 600 ʛ/ʪ ʢʦʨʤʘ  

3 ʦʧʳʪʥʘʷ ʆʈ + ʆʩʢʠ-ʅʠʣ ʚ ʜʦʟʝ 900 ʛ/ʪ ʢʦʨʤʘ 
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ʎʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ 

ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ ʩʝʪʯʘʪʦʤ ʧʦʣʫ ʚ ʪʨʝʭʲʷʨʫʩ-

ʥʳʭ ʢʣʝʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ ʩ ʫʯʝʪʦʤ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʘʜʢʠ ʧʦʛʦʣʦʚʴʷ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳ-

ʨʘʱʠʚʘʥʠʷ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ ʩʦʩʪʘʚʠʣʘ 42 

ʜʥʷ. 

ɺ ʭʦʜʝ I ʦʧʳʪʘ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) 

ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʩʫʭʠʤʠ 

ʧʦʣʥʦʨʘʮʠʦʥʥʳʤʠ ʢʦʤʙʠʢʦʨʤʘʤʠ ʟʣʘʢʦʚʦ-

ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʪʠʧʘ ʩ ʠʟʙʳʪʦʯʥʳʤ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʘ ʚ ʧʨʦʮʝʩʩʝ II ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ʨʘʮʠʦʥʳ ʧʦʜʦʧʳʪʥʳʭ ʮʳʧʣʷʪ ʙʳ-

ʣʠ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤʠ ʧʦ ʥʘʣʠʯʠʶ ʘʬʣʘʪʦʢ-

ʩʠʥʘ ɺ1. ʇʨʠ ʵʪʦʤ ʩʪʨʦʛʦ ʩʣʝʜʠʣʠ ʟʘ ʧʦʝʜʘʝ-

ʤʦʩʪʴʶ ʢʦʤʙʠʢʦʨʤʦʚ ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʭʦʜʝ I ʥʘ-

ʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʦʩʥʦʚʥʳʤʠ ʟʝʨ-

ʥʦʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʳʣʠ ʢʫʢʫʨʫʟʘ, ʧʰʝ-

ʥʠʮʘ ʠ ʩʦʷ, ʢʦʪʦʨʳʝ ʚʦʟʜʝʣʳʚʘʣʠʩʴ ʚ ʫʩʣʦ-

ʚʠʷʭ ʇʨʠʛʦʨʦʜʥʦʛʦ ʨʘʡʦʥʘ ʈʉʆ ï ɸʣʘʥʠʷ. ɺ 

ʧʨʦʮʝʩʩʝ ʩʤʝʰʠʚʘʥʠʷ ʟʝʨʥʘ ʵʪʠʭ ʟʣʘʢʦʚʳʭ ʠ 

ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʜʨʫʛʠʤʠ ʙʣʘʛʦʧʦʣʫʯʥʤrʠ  

ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʇʂ-5 ʠ ʇʂ-6 

ʧʦ ʫʨʦʚʥʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘʙʣʜʁʘʣʦʩʴ 

ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʧʦ ʢʘʜʤʠʶ  ʥʘ 38,5 ʠ 

33,5%, ʮʠʥʢʫ ï ʥʘ 46,0 ʠ 41,2%, ʠ ʩʚʠʥʮʫ ï 

ʥʘ 44,2 ʠ 40,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ II ʵʢʩʧʝʨʠʤʝʥʪʘ, ʩ ʫʯʝ-

ʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʘʨʪʠʷʭ 

ʟʝʨʥʘ ʷʯʤʝʥʷ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʣʠ ʥʘ-

ʣʠʯʠʝ ʧʦʩʣʝʜʥʝʛʦ ʚ ʨʘʮʠʦʥʘʭ ʧʦʜʦʧʳʪʥʦʡ 

ʧʪʠʮʳ ʚ ʧʨʝʜʝʣʘʭ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʪʦʣʝ-

ʨʘʥʪʥʦʛʦ ʫʨʦʚʥʷ ï 0,25 ʤʛ/ʢʛ [5].  

ɼʣʷ ʵʪʦʛʦ ʟʝʨʥʦ ʷʯʤʝʥʷ ʩ ʠʟʙʳʪʦʯʥʳʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʤʠʢʦʪʦʢʩʠʥʘ ʩʤʝʰʠʚʘʣʠ ʩ ʜʨʫ-

ʛʠʤʠ, ʙʣʘʛʦʧʦʣʫʯʥʳʤʠ ʧʦ ʥʘʣʠʯʠʶ ʘʬʣʘʪʦʢ-

ʩʠʥʘ ɺ1 ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʢʦʤʙʠʢʦʨʤʦʚ, ʩ ʧʦ-

ʤʦʱʴʶ ʪʠʧʦʚʳʭ ʜʦʟʘʪʦʨʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ ʦʢʘʟʘʣʠ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦ-

ʣʦʚʴʷ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʦʧʣʘʪʫ ʢʦʨʤʘ ʧʨʦ-

ʜʫʢʮʠʝʡ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ (ʪʘʙʣ. 2). 
 

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʭʨʘʥʥʦʩʪʴ, ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʨʘʩʭʦʜ ʢʦʨʤʘ 

ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʦʧʳʪʥʘʷ 

I ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ 

ʉʦʭʨʘʥʥʦʩʪʴ, % 92 94 96 95 

ɾʠʚʘʷ ʤʘʩʩʘ 1 ʛʦʣ., ʛ: 

  ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ  39,44Ñ0,18 39,39Ñ0,25 39,73Ñ0,29 39,55Ñ0,35 

  ʚ ʢʦʥʮʝ ʦʧʳʪʘ 2232,56Ñ8,1 2382,12Ñ7,7 2434,68Ñ8,7 2402,42Ñ9,1 

ʇʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ, ʛ: 

  ʘʙʩʦʣʶʪʥʳʡ 2193,12Ñ8,3 2342,73Ñ7,2 2404,95Ñ8,3 2362,87Ñ8,6 

  ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 52,23Ñ0,32 55,78Ñ0,28 57,26Ñ0,39 56,27Ñ0,30 

ɺ % ʢ ʢʦʥʪʨʦʣʶ 100,0 106,8 109,6 107,7 

ʈʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 1 ʢʛ 

ʧʨʠʨʦʩʪʘ, ʢʛ 
2,02 1,95 1,87 1,92 

II  ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ 

Cʦʭʨʘʥʥʦʩʪʴ, % 93 94 96 95 

ɾʠʚʘʷ ʤʘʩʩʘ 1 ʛʦʣ., ʛ: 

  ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ  38,99Ñ0,17 39,45Ñ0,30 41,59Ñ0,24 40,32Ñ0,26 

  ʚ ʢʦʥʮʝ ʦʧʳʪʘ 2178,56Ñ8,5 2299,99Ñ7,9 2390,52Ñ9,1 2321,35Ñ9,4 

ʇʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ, ʛ: 

  ʘʙʩʦʣʶʪʥʳʡ 2139,57Ñ7,7 2260,54Ñ9,4 2348,93Ñ8,8 2281,03Ñ9,0 

  ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 50,94Ñ0,42 53,82Ñ0,32 55,93Ñ0,28 54,31Ñ0,36 

ɺ % ʢ ʢʦʥʪʨʦʣʶ 100,0 105,6 109,8 106,6 

ʈʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 1 ʢʛ 

ʧʨʠʨʦʩʪʘ, ʢʛ 
2,04 1,95 1,86 1,96 
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ʈʝʟʫʣʴʪʘʪʳ I ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʪrʘ 

ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ, ʯʪʦ ʣʫʯʰʝʝ ʜʝʡʩʪʚʠʝ 

ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʪʠʮʳ 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ ʦʢʘʟʘʣʦ ʠʩʧʦʣʟɹʦʚʘʥʠʝ ʚ 

ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʦʚ ʧʨʝʧʘʨʘʪʘ ʪʦʢʩʠ-ʩʦʨʙ ʚ 

ʜʦʟʝ 100 ʛ/ʪ ʢʦʨʤʘ. ʇʦʵʪʦʤʫ ʮʳʧʣʷʪʘ 2 ʦʧʳʪ-

ʥʦʡ ʛʨʫʧʧʳ ʧʨʝʚʟʦʰʣʠ ʢʦʥʪʨʦʣʴ ʧʦ ʩʦʭʨʘʥʥʦ-

ʩʪʠ ʧʦʛʦʣʦʚʴʷ ʥʘ 4,0%, ʘʙʩʦʣʶʪʥʦʤʫ ʠ ʩʨʝʜʥʝ-

ʩʫʪʦʯʥʦʤʫ ʧʨʠʨʦʩʪʫ ʞʠʚʦʡ ʤʘʩʩʳ ï ʥʘ 9,6% 

(ʈ<0,05) ʧʨʠ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʢʦʨʤʘ ʥʘ 1 ʢʛ 

ʧʨʠʨʦʩʪʘ ï ʥʘ 7,4%. 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ II ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʵʬʬʝʢʪ ʦʢʘʟʘʣʠ 

ʜʦʙʘʚʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʆʢʩʠ-

ʅʠʣ ʚ ʜʦʟʝ 600 ʛ/ʪ ʢʦʨʤʘ, ʯʪʦ ʫ ʧʪʠʮʳ 2 ʦʧʳʪ-

ʥʦʡ ʛʨʫʧʧʳ ʧʨʦʪʠʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʳʨʘ-

ʟʠʣʦʩʴ ʚ ʧʨʝʠʤʫʱʝʩʪʚʝ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦ-

ʣʦʚʴʷ ʥʘ 2,0%, ʘʙʩʦʣʶʪʥʦʤʫ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦ-

ʤʫ ʧʨʠʨʦʩʪʫ ʞʠʚʦʡ ʤʘʩʩʳ ï ʥʘ 9,8% (ʈ<0,05) 

ʧʨʠ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ï 

ʥʘ 8,8%. 

ɼʝʪʦʢʩʠʢʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʪʦʢʩʠʢʘʥʪʦʚ ʩ 

ʧʦʤʦʱʴʶ ʧʨʝʧʘʨʘʪʦʚ ʘʜʩʦʨʙʝʥʪʦʚ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʦʙʤʝ-

ʥʝ ʫ ʤʷʩʥʦʡ ʧʪʠʮʳ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʭʦʜʝ I ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʨʦʚʠ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ (ʪʘʙʣ. 3) ʧʨʠ ʜʦʙʘʚʢʘʭ ʚ ʨʘʮʠʦʥʳ 

ʨʘʟʥʳʭ ʢʦʣʠʯʝʩʪʚ ʘʜʩʦʨʙʝʥʪʘ ʪʦʢʩʠ-ʩʦʨʙ ʥʘ-

ʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ʆʜʥʘʢʦ ʣʫʯʰʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʢʨʦʚʝʪʚʦʨʥʳʝ 

ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʦʢʘʟʘʣʠ ʜʦʙʘʚʢʠ ʵʪʦʛʦ  

ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 100 ʛ/ʪ ʢʦʨʤʘ, ʯʪʦ ʚʳʨʘʟʠʣʦʩʴ 

ʫ ʙʨʦʡʣʝʨʦʚ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ ʚ ʜʦʩʪʦʚʝʨʥʦʤ (ʈ<0,05) 

ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʘ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 0,52³1012/ʣ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ ï ʥʘ 6,1 ʛ/ʣ.  
 

ʊʘʙʣʠʮʘ 3 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 

ʚ ʭʦʜʝ I ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ 

n=5 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʥɹʘʷ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʦʧʳʪʥʘʷ 

ʕʨʠʪʨʦʮʠʪʳ,10
12 
/ʣ 3,36Ñ0,23 3,67Ñ0,19 3,80Ñ0,20 3,75Ñ0,28 

ɻʝʤʦʛʣʦʙʠʥ, ʛ
 
/ʣ 76,7Ñ0,43 80,6Ñ0,41 82,6Ñ0,39 81,8Ñ0,46 

ʃʝʡʢʦʮʠʪʳ, 10
9 
/ʣ 8,78Ñ0,32 8,82Ñ0,40 8,75Ñ0,38 8,92Ñ0,47 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 63,3Ñ0,51 66,4Ñ0,38 67,5Ñ0,32 67,0Ñ0,29 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 44,65Ñ0,28 47,64Ñ0,32 48,34Ñ0,33 47,89Ñ0,31 

ʍʦʣʝʩʪʝʨʦʣ, ʤʤʦʣʴ/ʣ 3,06Ñ0,006 2,65Ñ0,009 2,21Ñ0,007 2,60Ñ0,008 

ʃʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, %  17,13°0,35 19,74°0,36 20,77°0,42 20,19°0,48 

ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 39,32°0,31 47,52°0,38 49,19°0,28 48,84°0,41 

ʎʠʥʢ, ʤʛ/ʢʛ 23,65Ñ0,28 17,26Ñ0,23 13,44Ñ0,24 16,88Ñ0,30 

ʂʘʜʤʠʡ, ʤʛ/ʢʛ 0,062Ñ0,002 0,046Ñ0,004 0,031Ñ0,003 0,040Ñ0,002 

ʉʚʠʥʝʮ, ʤʛ/ʢʛ 1,53Ñ0,04 0,79Ñ0,03 0,57Ñ0,05 0,71Ñ0,04 

 

ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʜʝʪʦʢʩʠʢʘʮʠ-

ʦʥʥʦʤʫ ʜʝʡʩʪʚʠʶ ʧʨʝʧʘʨʘʪʘ ʪʦʢʩʠ-ʩʦʨʙ ʚ ʜʦ-

ʟʝ 100 ʛ/ʪ ʢʦʨʤʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʨʦʡʣʝʨʦʚ 

2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʳʭ 

ʘʥʘʣʦʛʦʚ ʦʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ (ʈ<0,05) 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 4,2 ʛ/ʣ, 

ʛʣʶʢʦʟʳ ï ʥʘ 8,26%, ʧʦʢʘʟʘʪʝʣʝʡ ʙʘʢʪʝʨʠ-

ʮʠʜʥʦʡ ʠ ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ʥʘ 21,25% 

ʠ 25,10% ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʢʦ-

ʣʠʯʝʩʪʚʘ ʭʦʣʝʩʪʝʨʦʣʘ ï ʥʘ 27,78% (ʈ<0,05).  

ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʩʢʘʨʤʣʠʚʘʥʠʝ ʘʜʩʦʨʙʝʥʪʘ ʚ 

ʫʢʘʟʘʥʥʦʡ ʜʦʟʝ ʦʙʝʩʧʝʯʠʣʦ ʥʘʠʙʦʣʴʰʠʡ ʜʝ-

ʪʦʢʩʠʢʘʮʠʦʥʥʳʡ ʵʬʬʝʢʪ, ʧʦʵʪʦʤʫ ʚ ʢʨʦʚʠ 

ʙʨʦʡʣʝʨʦʚ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʪʠʮʳ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʦʠʟʦʰʣʦ ʜʦʩ-

ʪʦʚʝʨʥʦʝ (ʈ<0,05) ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʮʠʥ-

ʢʘ ʚ 1,76 ʨʘʟʘ, ʢʘʜʤʠʷ ï ʚ 2,00 ʠ ʩʚʠʥʮʘ ï ʚ 

2,68 ʨʘʟʘ. 

ʄʠʢʦʪʦʢʩʠʥʳ ʦʪʣʠʯʘʶʪʩʷ ʩʧʝʮʠʬʠʯʥʦ-

ʩʪʴʶ ʜʝʡʩʪʚʠʷ ʥʘ ʬʫʥʢʮʠʶ ʧʝʯʝʥʠ ʠ ʢʨʦʚʝ-

ʪʚʦʨʥʳʡ ʧʨʦʮʝʩʩ ʚ ʦʨʛʘʥʠʟʤʝ ʧʪʠʮʳ, ʧʦʜ-

ʪʚʝʨʞʜʝʥʠʝʤ ʯʝʤʫ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʟʤʝʥʝʥʠʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘ-

ʚʘ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ (ʪʘʙʣ. 4). 

ʇʨʠ ʜʝʪʦʢʩʠʢʘʮʠʠ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʢʨʦʚʠ ʦʢʘʟʘʣʦ ʚʢʣʶʯʝʥʠʝ ʧʨʝʧʘʨʘ-

ʪʘ ï ʘʜʩʦʨʙʝʥʪʘ ʆʢʩʠ-ʅʠʣ ʚ ʜʦʟʝ 600 ʛ/ʪ ʢʦʨʤʘ 

ʚ ʨʘʮʠʦʥʳ ʮʳʧʣʷʪ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʪʠʚ ʢʦʥ-

ʪʨʦʣʷ ʫ ʙʨʦʡʣʝʨʦʚ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʫʚʝʣʠ-

ʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 0,54³1012 /ʣ 

(ʈ<0,05) ʠ ʛʝʤʦʛʣʦʙʠʥʘ ï ʥʘ 6,0 ʛ/ʣ (ʈ<0,05). 
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ʊʘʙʣʠʮʘ 4 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 

ʚ ʭʦʜʝ II ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ 

n=5 

 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʦʧʳʪʥʘʷ 

ʕʨʠʪʨʦʮʠʪʳ,10
12 
/ʣ 3,28Ñ0,22 3,60Ñ0,26 3,82Ñ0,32 3,66Ñ0,20 

ɻʝʤʦʛʣʦʙʠʥ, ʛ
 
/ʣ 76,2Ñ0,37 80,4Ñ0,33 82,2Ñ0,41 81,6Ñ0,30 

ʃʝʡʢʦʮʠʪʳ, 10
9 
/ʣ 8,82Ñ0,46 8,96Ñ0,27 8,88Ñ0,50 8,79Ñ0,42 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 62,1Ñ0,43 65,7Ñ0,39 66,9Ñ0,52 66,2Ñ0,44 

ʄʦʯʝʚʘʷ ʢʠʩʣʦʪʘ, ʤʤʦʣʴ/ʣ 4,85Ñ0,26 4,19Ñ0,22 3,80Ñ0,17 4,01Ñ0,20 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 44,58Ñ0,24 47,68Ñ0,32 48,79Ñ0,29 48,96Ñ0,38 

ʍʦʣʝʩʪʝʨʦʣ, ʤʤʦʣʴ/ʣ 2,99Ñ0,004 2,29Ñ0,003 2,16Ñ0,002 2,22Ñ0,003 

ʃʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, %  17,32°0,37 19,76°0,34 20,97°0,40 20,35°0,37 

ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 39,26°0,47 47,77°0,42 49,89°0,31 48,63°0,48 

 

ʇʨʦʮʝʩʩ ʜʝʪʦʢʩʠʢʘʮʠʠ ʤʠʢʦʪʦʢʩʠʥʘ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʝʧʘʨʘʪʘ ï ʘʜʩʦʨʙʝʥʪʘ ʆʢʩʠ-

ʅʠʣ ʚ ʜʦʟʝ 600 ʛ/ʪ ʢʦʨʤʘ ʦʢʘʟʘʣʦ ʩʪʠʤʫʣʠ-

ʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʢʨʦʚʠ, ʯʪʦ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 2 ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʚʳʨʘʟʠʣʦʩʴ ʚ 

ʜʦʩʪʦʚʝʨʥʦʤ (ʈ<0,05) ʫʚʝʣʠʯʝʥʠʠ ʚ ʩʳʚʦʨʦʪ-

ʢʝ ʢʨʦʚʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 4,8 ʛ/ʣ, 

ʛʣʶʢʦʟʳ ï ʥʘ 9,44%, ʧʦʢʘʟʘʪʝʣʝʡ ʙʘʢʪʝʨʠ-

ʮʠʜʥʦʡ ʠ ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ʥʘ 21,07% 

ʠ 27,07% ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʢʦ-

ʣʠʯʝʩʪʚʘ ʭʦʣʝʩʪʝʨʦʣʘ ï ʥʘ 27,76% (ʈ<0,05) ʠ 

ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ï ʥʘ 21,65% (ʈ<0,05). 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʧʪʠʮʝʚʦʜʩʪʚʦ, ʢʦʨ-

ʤʦʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɺʳʚʦʜʳ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʦʣʝʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʦʙʤʝʥʘ ʚ ʨʘʮʠʦʥʳ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ ʬʦʥʦʤ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʩʣʝʜʫʝʪ ʚʢʣʶʯʘʪʴ ʧʨʝʧʘʨʘʪ ʊʦʢʩʠ-

ʉʦʨʙ ʚ ʜʦʟʝ 100 ʛ/ʪ ʢʦʨʤʘ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʫʣʫʯʰʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʚ ʨʘʮʠʦʥʳ 

ʤʷʩʥʦʡ ʧʪʠʮʳ ʩ ʪʦʣʝʨʘʥʪʥʳʤ ʫʨʦʚʥʝʤ ʘʬʣʘ-

ʪʦʢʩʠʥʘ ɺ1 ʩʣʝʜʫʝʪ ʚʢʣʶʯʘʪʴ ʧʨʝʧʘʨʘʪ ʘʜ-

ʩʦʨʙʝʥʪ  ʆʢʩʠ-ʅʠʣ ʚ ʜʦʟʝ 600 ʛ/ʪ ʢʦʨʤʘ. 
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ʏɽʈʅʆɻʆ ʃʀʉʊʆɺʆɻʆ ʏɸʗ 
 

ANATOMIC AND MORPHOL OGIC CRITERIA OF IDE NTIFICATIO N  

OF BLACK LEAF TEA  
 

 
ʏʘʡʥʳʡ ʣʠʩʪ ʠʤʝʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʘʪʦ-

ʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʂʨʘʷ ʯʘʡʥʦʛʦ 

ʣʠʩʪʘ ʧʠʣʦʦʙʨʘʟʥʦ-ʟʫʙʯʘʪʳʝ. ɺʝʨʭʥʠʡ ʠ ʥʠʞ-

ʥʠʡ ʵʧʠʜʝʨʤʠʩ ʦʜʥʦʩʣʦʡʥʳʡ. ʂʣʝʪʢʠ ʥʠʞʥʝʛʦ 

ʵʧʠʜʝʨʤʠʩʘ ʢʨʫʧʥʳʝ, ʩʣʘʙʦʠʟʚʠʣʠʩʪʳʝ. ʅʘ 

ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʣʠʩʪʘ ʨʘʩʧʦʣʦʞʝʥʳ ʦʜʠʥʦʯ-

ʥʳʝ ʧʨʦʩʪʳʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʣʦʩʢʠ ʠ ʫʩʪʠɹʮʘ 

ʘʥʦʤʦʮʠʪʥʦʛʦ ʪʠʧʘ. ʂʣʝʪʢʠ ʚʝʨʭʥʝʛʦ ʵʧʠʜʝʨ-

ʤʠʩʘ ʤʝʣʢʠʝ, ʤʥʦʛʦʫʛʦʣʴʥʳʝ.  ʕʧʠʜʝʨʤʠʩ ʚʝʨʭ-

ʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ ʣʠʰʝʥ ʚʦʣʦʩʢʦʚ ʠ ʫʩʪʴʠʮ. 

ʄʝʞʜʫ ʢʣʝʪʢʘʤʠ ʤʝʟʦʬʠʣʣʘ ʨʘʩʧʦʣʦʞʝʥʳ 

ʠʜʠʦʙʣʘʩʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʪʘ-

ʥʠʥʳ, ʘʥʪʦʮʠʘʥʳ, ʬʣʘʚʦʥʦʠʜʳ, ʧʠʛʤʝʥʪʳ. ɺ 

ʟʨʝʣʳʭ ʣʠʩʪʴʷʭ ʢʣʝʪʢʠ ʤʝʟʦʬʠʣʣʘ ʠ ʦʙʢʣʘʜʦʯ-

ʥʳʝ ʢʣʝʪʢʠ ʢʨʫʧʥʳʭ ʞʠʣʦʢ ʩʦʜʝʨʞʘʪ ʟʚʝʟʜʯʘ-

ʪʳʝ ʜʨʫʟʳ ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ  ʢʘʣʴʮʠʷ 

(137,8Ñ17,8 ʰʪ./ʤʤ
2
).  ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʩʪʴʠʮ ʚ ʯʘʷʭ ʘʩʩʘʤʩʢʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʦ-

ʩʪʘʚʣʷʝʪ 212Ñ12 ʰʪ./ʤʤ
2
; ʠʜʠʦʙʣʘʩʪʦʚ ï 

15,2Ñ2,8; ʚʦʣʦʩʢʦʚ ï 9,4Ñ2,2 ʰʪ./ʤʤ
2
. ʉʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʪʘʥʠʥʘ  ʚ ʯʝʨʥʳʭ ʯʘʷʭ ʘʩʩʘʤʩʢʦʡ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ 6,1%, ʘ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʵʢʩ-

ʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ï 35,76%. ʇʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ  ʪʝʩʥʘʷ ʩʚʷʟʴ ʤʦʨ-

ʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʯʘʡʥʳʭ ʣʠʩʪʴʝʚ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʵʢʩʪʨʘʢʪʠʚ-

ʥʳʭ ʚʝʱʝʩʪʚ ʠ ʪʘʥʠʥʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʧʦʣʦʞʠ-

ʪʝʣɹʥʘʷ ʩʠʣʴʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʯʠʩʣʦʤ 

ʠʜʠʦʙʣʘʩʪʦʚ ʠ ʚʦʣʦʩʢʦʚ ʥʘ 1 ʤʤ
2
 ʯʘʡʥʦʛʦ ʣʠʩʪʘ 

ʠ ʩʦʜʝʨʞʘʥʠʝʤ  ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʵʢʩʪʨʘʢʪʠʚ-

ʥʳʭ ʚʝʱʝʩʪʚ (r=0,72-0,91) ʠ ʪʘʥʠʥʘ (r=0,69-

0,87). ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʜʨʫʟ 

ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ʚ ʤʝʟʦʬʠʣʣʝ 

ʣʠʩʪʘ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʘʩʪʦʝ ʚʦʜʦʨʘʩʪʚʦʨʠ-

ʤʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʪʘʥʠʥʘ ʩʠʣʴʥʘʷ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ (r=-0,95é-0,97). ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ  

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʷʜʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘ-

ʢʦʚ ʯʘʡʥʦʛʦ ʣʠʩʪʘ (ʢʦʣʠʯʝʩʪʚʦ ʠʜʠʦʙʣʘʩʪʦʚ, 

ʚʦʣʦʩʢʦʚ, ʜʨʫʟ ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ) 

ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʦʙʥʘʨʫʞʝʥʠʷ ʧʝʨʝʩʦʨʪʠ-

ʮʳ, ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ ʯʘʡʥʦʛʦ ʣʠʩʪʘ ʠ 

ʢʘʯʝʩʪʚʘ ʯʝʨʥʦʛʦ ʣʠʩʪʦʚʦʛʦ ʯʘʷ. 

The tea leaf has specific anatomic and morpho-

logical features. Edges of a tea leaf saw-tooth and 

gear. The upper and lower epidermis is single 

layered. Cells of the lower epidermis are large, la-

boissiere. On the underside of the sheet located 

single simple unicellular hairs, and anomocytic 

stomata. The cells of the upper epidermis small, 

polygonal. The epidermis of the upper side of the 

leaf is devoid of hairs and stomata. Between the 

cells of the mesophyll are located idioblast that 

contains essential oil, tannins, anthocyanins, fla-

vonoids, pigments. In mature leaf mesophyll cells 

and parietal cells of large veins contain stellate 

druses of calcium oxalate crystals (137,8Ñ17,8 

pieces/mm
2
). The average number of stomata in the 

Assam tea variety is 212Ñ12 pieces/mm
2
; idioblast ï 

15,2Ñ2,8; hairs of 9.4Ñ2,2 pieces/mm
2
. The average 

content of tannin in black teas Assam varieties 

6,1% and water soluble extractives ï 35,76%. The 

results of organoleptic and physico-chemical stu-

dies established a close correlation of morphome-

tric parameters of tea leaves with a content of water 

soluble extractives and tannins. A positive strong 

correlation between the number of idioblast and 

hairs in 1 mm
2
 of tea leaves and the content of wa-

ter-soluble extractives (r=0,72-0,91) and tannin 

(r=0,69-0,87). The relationship between the num-

ber of druses of calcium oxalate crystals in the me-

sophyll of the leaf and the contents in the infusion 

of water-soluble extractives and tannin, strong 

negative (r=-0,97é-0,95). The obtained results 

indicate the possibility of using some morphometric 

characteristics of tea leaves (the number of idiob-

last, trachoma, druses of calcium oxalate crystals) 

to identify, detect, regarding, assessing the degree 

of maturity of tea leaves and quality of black leaf 

tea. 
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ɺʚʝʜʝʥʠʝ. ʏʘʡ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʪʦʥʠʟʠ-

ʨʫʶʱʠʤ ʥʘʧʠʪʢʦʤ ʟʘ ʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʙʦʣɹ-

ʰʦʛʦ  ʢʦʣʠʯʝʩʪʚʘ ʘʣʢʘʣʦʠʜʦʚ (ʢʦʬʝʠʥ, ʪʝʦ-

ʬʠʣʠʥ, ʪʝʦʙʨʦʤʠʥ), ʢʘʭʝʪʠʥʦʚ ʠ ʜʨʫʛʠʭ  ʧʦ-

ʣʠʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʠʪʘʤʠʥʦʚ (ɸ, ɺ1, 

ɺ2, ʉ, ʈ, ʈʈ, K, ʧʘʥʪʦʪʝʥʦʚʘʷ ʢʠʩʣʦʪʘ). ɺ ʯʘʡ-

ʥʳʭ ʣʠʩʪʴʷʭ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʧʝʢʪʠʥʦʚʳʝ ʚʝ-

ʱʝʩʪʚʘ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʵʬʠʨʥʳʝ ʤʘʩ-

ʣʘ, ʩʘʭʘʨʘ, ʙʝʣʢʠ ʠ ʜʨʫʛʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʫʯʘʩʪ-

ʚʫʶʱʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʢʫʩʘ ʠ ʘʨʦʤʘʪʘ ʥʘ-

ʧʠʪʢʘ. ʅʘ ʢʘʯʝʩʪʚʦ ʯʘʷ ʚʣʠʷʶʪ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʩʳʨʴʷ ʠ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʯʘʷ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʝʤʝʡʩʪʚʘ 

ʯʘʡʥʳʭ Theaceae ʷʚʣʷʶʪʩʷ ʜʚʘ ʚʠʜʘ: ʢʠʪʘʡ-

ʩʢʦʝ ʯʘʡʥʦʝ ʨʘʩʪʝʥʠʝ Thea sinensis ʠ ʠʥʜʠʡ-

ʩʢʦʝ (ʘʩʩʘʤʩʢʦʝ) Thea assamica. ʈʘʟʥʦʚʠʜʥʦ-

ʩʪʠ Thea sinensis ʠ Thea assamica ʦʪʣʠʯʘʶʪʩʷ 

ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʯʘʡʥʦʛʦ ʣʠʩ-

ʪʘ (ʚʝʣʠʯʠʥʘ, ʬʦʨʤʘ, ʮʚʝʪ, ʭʘʨʘʢʪʝʨ ʞʠʣʢʦʚʘ-

ʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʪʢʘʥʝʡ) ʠ ʧʦ ʭʠ-

ʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ʃʠʩʪʴʷ Thea assamica ʩʦ-

ʜʝʨʞʘʪ ʙʦʣʴʰʝ ʪʘʥʠʥʘ ʠ ʢʦʬʝʠʥʘ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ Thea sinensis.  

ɺ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʥʘ ʯʘʡ ʯʝʨʥʳʡ 

ʙʘʡʭʦʚʳʡ [3, 4] ʫʩʪʘʥʦʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʯʘʷ. ʉʨʝʜʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʢʨʠʪʝʨʠʷʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʯʘʷ ʤʦʛʫʪ ʩʣʫ-

ʞʠʪʴ ʘʨʦʤʘʪ, ʚʢʫʩ, ʥʘʩʪʦʡ, ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦ-

ʨʘʩʪʚʦʨʠʤʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʪʘʥʠ-

ʥʘ. ʇʨʠ ʵʪʦʤ  ʚ ʜʝʡʩʪʚʫʶʱʠʭ ɻʆʉʊʘʭ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʯʝʪʢʠʝ ʢʨʠʪʝʨʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʯʘʡ-

ʥʦʛʦ ʣʠʩʪʘ ʧʦ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʨʦʚʝʩʪʠ ʵʢʩʧʨʝʩʩ-

ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʯʘʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʣʦʞʥʳʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.   

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝ-

ʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪ-

ʚʘ ʯʘʷ ʠ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤʠ ʯʘʡʥʦʛʦ ʣʠʩʪʘ ʥʘ ʧʨʠʤʝʨʝ ʘʩʩʘʤʩʢʦʡ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʯʝʨʥʦʛʦ ʣʠʩʪʦʚʦʛʦ ʯʘʷ.  

ʄʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. ʆʙʲʝʢʪʦʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʦʙʨʘʟʮʳ ʯʝʨʥʦʛʦ ʣʠʩʪʦʚʦʛʦ 

ʯʘʷ ʘʩʩʘʤʩʢʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ: ˉ1 ï çɸʟʝʨ-

ʯʘʡè (ʩʦʨʪ çɹʫʢʝʪè), ˉ2 ï Greenfield Golden 

Ceylon (ʩʦʨʪ çɹʫʢʝʪè),  ˉ3 ï Riston Premium 

English Tea (ʚʳʩʰʠʡ ʩʦʨʪ), ˉ4 ï Akbar ʌʠʦ-

ʣʝʪʦʚʳʡ ɸʣʝʢʩʘʥʜʨʠʪ (ʩʦʨʪ OP), ˉ5 ï Dilmah 

Ceylon (ʚʳʩʰʠʡ ʩʦʨʪ). 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩ-

ʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʤʠʢʨʦʩʢʦ-

ʧʠʠ. ʈʘʟʚʘʨʝʥʥʳʡ ʯʘʡʥʳʡ ʣʠʩʪ ʦʙʝʩʮʚʝʯʠʚʘʣʠ 

ʚ ʨʘʩʪʚʦʨʝ ʭʣʦʨʘʣʛʠʜʨʘʪʘ. ɼʣʷ ʤʠʢʨʦʩʢʦʧʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧ ʩ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʦʢʫʣʷʨʘ ʭ20, ʦʙʲʝʢʪʠʚʘ ʭ40. ʏʠʩʣʦ ʧʦʣʝʡ 

ʟʨʝʥʠʷ ï ʧʦ 30 ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ. ʅʘ ʣʠʩʪʴ-

ʷʭ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʴʠʮ, ʠʜʠʦʙʣʘ-

ʩʪʦʚ, ʚʦʣʦʩʢʦʚ, ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ. 

ʂʘʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ ʯʘʷ ʦʮʝʥʠʚʘʣʠ ʧʦ ʦʨʛʘʥʦ-

ʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ [4], ʩʦʜʝʨʞʘʥʠʶ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ [5]  

ʠ ʪʘʥʠʥʘ [2]. ʉʚʷʟʴ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ ʦʮʝʥʠ-

ʚʘʣʠ ʧʘʨʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʮ̫ʠʠ (r). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʏʘʡʥʳʡ ʣʠʩʪ 

ʠʤʝʝʪ ʧʠʣʦʦʙʨʘʟʥʦ-ʟʫʙʯʘʪʳʝ ʢʨʘʷ. ɺʝʨʭʥʠʡ ʠ 

ʥʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ ʦʜʥʦʩʣʦʡʥʳʡ. ʂʣʝʪʢʠ 

ʥʠʞʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʢʨʫʧʥʳʝ, ʩʣʘʙʦʠʟʚʠʣʠ-

ʩʪʳʝ. ʅʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʣʠʩʪʘ ʨʘʩʧʦʣʦʞʝʥʳ 

ʦʜʠʥʦʯʥʳʝ ʧʨʦʩʪʳʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʚʦʣʦʩʢʠ ʠ 

ʫʩʪʴʠʮʘ ʘʥʦʤʦʮʠʪʥʦʛʦ ʪʠʧʘ ʩ  3-4 ʦʢʦʣʦʫʩʪʴ-

ʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ ʵʧʠʜʝʨʤʠʩʘ. ʋʩʪʴʠʮʘ ʢʨʫʧ-

ʥʳʝ, ʦʚʘʣʴʥʳʝ ʠ ʦʢʨʫʛʣʳʝ, ʩ ʰʠʨʦʢʦ ʨʘʩʢʨʳ-

ʪʦʡ ʫʩʪʴʠʯʥʦʡ ʱʝʣʴʶ (ʨʠʩ. 1ʘ, 1ʙ). 
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ʚ) 
 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʦʝʥʠʝ ʯʘʡʥʦʛʦ ʣʠʩʪʘ: 
ʘ), ʙ) ï ʥʠʞʥʷʷ ʩʪʦʨʦʥʘ ʣʠʩʪʘ; ʚ) ï ʚʝʨʭʥʷʷ ʩʪʦʨʦʥʘ 

ʣʠʩʪʘ: 1 ï ʜʨʫʟʳ ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ ʢʘʣʮɹʠʷ; 2 ï 

ʫʩʪʴʠʮʝ; 3 ï ʠʜʠʦʙʣʘʩʪʳ; 4 ï ʛʣʘʚʥʘʷ ʞʠʣʢʘ 

ʂʣʝʪʢʠ ʚʝʨʭʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʤʝʣʢʠʝ, ʤʥʦ-

ʛʦʫʛʦʣʴʥʳʝ. ʕʧʠʜʝʨʤʠʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩ-

ʪʘ ʣʠʰʝʥ ʚʦʣʦʩʢʦʚ ʠ ʫʩʪʴʠʮ (ʨʠʩ. 1ʚ). ʄʝʞʜʫ 

ʢʣʝʪʢʘʤʠ ʤʝʟʦʬʠʣʣʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚʝʪʚʠʩʪʳʝ 

ʛʠʛʘʥʪʩʢʠʝ ʢʣʝʪʢʠ ï ʠʜʠʦʙʣʘʩʪʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʪʘʥʠʥʳ, ʘʥʪʦʮʠʘʥʳ, ʬʣʘʚʦ-

ʥʦʠʜʳ, ʧʠʛʤʝʥʪʳ [7]. ʂʣʝʪʢʠ ʤʝʟʦʬʠʣʣʘ ʩʦ-

ʜʝʨʞʘʪ ʟʚʝʟʜʯʘʪʳʝ ʜʨʫʟʳ ʢʨʠʩʪʘʣʣʦʚ ʱʘʚʝʣʝ-

ʚʦʢʠʩʣʦʛʦ ʢʘʣʴʮʠʷ.  ɺ ʯʘʡʥʳʭ ʣʠʩʪʴʷʭ ʦʙʨʘʟʮʘ 

çɸʟʝʨʯʘʡè ʜʨʫʟʳ ʚ ʢʣʝʪʢʘʭ ʤʝʟʦʬʠʣʣʘ ʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ. ɿʜʝʩʴ ʞʝ ʦʪʤʝʯʝʥʳ ʤʝʣʢʠʝ 

ʜʨʫʟʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ, ʦʙʨʘʟʫʶʱʠʝ ʮʝʧʦʯʢʠ 

ʚ ʦʙʢʣʘʜʦʯʥʳʭ ʢʣʝʪʢʘʭ ʢʨʫʧʥʳʭ ʞʠʣʦʢ ʚʜʦʣʴ 

ʧʨʦʚʦʜʷʱʝʛʦ ʧʫʯʢʘ (ʨʠʩ. 1ʘ).  

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʴʠʮ ʚ ʯʘʷʭ ʘʩʩʘʤ-

ʩʢʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 212Ñ12 ʰʪ./ʤʤ2 

(ʪʘʙʣ. 1). ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʫʩʪʴʠʮ ʦʪʤʝʯʝʥʦ ʚ 

ʯʘʝ çɸʟʝʨʯʘʡè, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʲʷʩʥʷʝʪʩʷ 

ʙʦʣʝʝ ʭʦʣʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʘʤʦʛʦ ʩʝʚʝʨʥʦʛʦ 

ʨʘʡʦʥʘ ʯʘʝʚʦʜʩʪʚʘ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ).  

ʂʦʣʠʯʝʩʪʚʦ ʠʜʠʦʙʣʘʩʪʦʚ ʚ ʯʘʡʥʳʭ ʣʠʩʪʴ̫ ʭ 

ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ï ʦʪ 4 ʰʪ./ʤʤ2 ʚ çɸʟʝʨʯʘʝè 

ʜʦ 20 ʰʪ./ʤʤ2 ʚ çGreenfield Golden Ceylonè. 

ʗʚʣʷʷʩʴ ʤʝʩʪʦʤ ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʜʠʦʙʣʘʩʪʳ ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʯʝʩʪʚʘ ʯʘʷ.  

ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʘʨʘʤʝʪʨ 

çʢʦʣʠʯʝʩʪʚʦ ʠʜʠʦʙʣʘʩʪʦʚ ʥʘ 1 ʤʤ2è ʷʚʣʷʝʪʩʷ 

ʢʨʠʪʝʨʠʝʤ ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʣʠʩʪʦʚʦʛʦ ʯʘʷ.  

ʆʧʫʰʝʥʥʦʩʪʴ ʚʦʣʦʩʢʘʤʠ, ʢʦʣʠʯʝʩʪʚʦ ʢʨʠ-

ʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ʠ ʠʭ ʣʦʢʘʣʠʟʘʮʠʷ 

ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʨʘʩʪ, ʘ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʠ ʢʘʯʝʩʪʚʦ ʯʘʡʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʃʠʩʪʦ-

ʚʳʝ ʧʦʯʢʠ, ʤʦʣʦʜʳʝ ʣʠʩʪʴʷ ʠ ʩʪʝʙʣʠ ʯʘʡʥʦʛʦ 

ʨʘʩʪʝʥʠʷ  ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʚʦʣʦʩʢʦʚ [6, 8]. ʇʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʯʘʡ-

ʥʳʭ ʣʠʩʪʴʝʚ ʥʘ ʚʦʣʦʩʢʘʭ ʦʩʝʜʘʝʪ ʠ ʬʝʨʤʝʥʪʠ-

ʨʫʝʪʩʷ ʩʦʢ, ʙʦʛʘʪʳʡ ʪʘʥʠʥʦʤ ʠ ʢʦʬʝʠʥʦʤ. ʇʦ-

ʵʪʦʤʫ ʧʦʩʣʝ ʩʫʰʢʠ ʚʦʣʦʩʢʠ ʧʨʠʦʙʨʝʪʘʶʪ ʟʦ-

ʣʦʪʠʩʪʳʡ ʮʚʝʪ, ʯʪʦ  ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʯʘʡ-

ʥʦʛʦ ʩʳʨʴʷ. ɺ ʪʢʘʥʷʭ ʩʪʘʨʳʭ ʣʠʩʪʴʝʚ ʢʨʠ-

ʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʪʦʣʴʢʦ ʚ ʢʣʝʪʢʘʭ ʤʝ-

ʟʦʬʠʣʣʘ, ʥʦ ʠ ʚ ʦʙʢʣʘʜʦʯʥʳʭ ʢʣʝʪʢʘʭ ʧʨʦʚʦ-

ʜʷʱʠʭ ʧʫʯʢʦʚ [1].  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʠʢʨʦʩʢʦʧʠʠ ʯʠʩʣʦ ʚʦʣʦʩ-

ʢʦʚ ʥʘ ʥʠʞʥʝʤ ʵʧʠʜʝʨʤʠʩʝ ʥʝʟʥʘʯʠʪʝʣʥɹʦʝ ʠ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 3 ʜʦ 10 ʰʪ./ʤʤ2. ʅʘʠʤʝʥʝʝ ʦʧʫ-

ʰʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʣʠʩʪʴʷ ʦʙʨʘʟʮʘ ˉ1 

(çɸʟʝʨʯʘʡè). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘ ʯʘʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʨʝʣʳʝ ʣʠʩʪʴʷ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
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ʜʨʫʟ ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ ʢʘʣʮɹʠʷ (ʚ ʩʨʝʜʥʝʤ 

137,8Ñ17,8 ʰʪ./ʤʤ2), ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ ʢʣʝʪ-

ʢʘʭ ʤʝʟʦʬʠʣʣʘ, ʘ ʚ ʦʙʨʘʟʮʝ çɸʟʝʨʯʘʡè ï ʠ ʚ 

ʦʙʢʣʘʜʦʯʥʳʭ ʢʣʝʪʢʘʭ ʧʨʦʚʦʜʷʱʠʭ ʧʫʯʢʦʚ 

(ʪʘʙʣ. 1).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʘʨʦʤʘʪʘ, ʚʢʫʩʘ, ʥʘ-

ʩʪʦʷ ʠ ʮʚʝʪʘ ʨʘʟʚʘʨʝʥʥʦʛʦ ʣʠʩʪʘ ʦʙʨʘʟʮʦʚ ʯʘʷ 

çGreenfield Golden Ceylonè, çDilmah Ceylonè, 

çRiston Premium English Teaè, çAkbar ʌʠʦʣʝ-

ʪʦʚʳʡ ɸʣʝʢʩʘʥʜʨʠʪè ʟʘʷʚʣʝʥʥʦʤʫ ʩʦʨʪʫ. ɺ 

ʦʙʨʘʟʮʝ çɸʟʝʨʯʘʡè ʧʦ ʘʨʦʤʘʪʫ, ʚʢʫʩʫ ʠ ʥʘ-

ʩʪʦʶ ʫʩʪʘʥʦʚʣʝʥʘ ʧʝʨʝʩʦʨʪʠʮʘ (ʧʦʜʤʝʥʘ ʩʦʨʪʘ 

çɹʫʢʝʪè ʧʝʨʚʳʤ ʩʦʨʪʦʤ) (ʪʘʙʣ. 2).   
 

 

ʊʘʙʣʠʮʘ 1 ï ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ  

ʯʘʡʥʦʛʦ ʣʠʩʪʘ 
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1 250Ñ15 4Ñ2,6 3Ñ1,5 193Ñ15 

2 212Ñ10 20Ñ3,8 10Ñ2,3 118Ñ12 

3 206Ñ11 19Ñ2,4 8Ñ3,1 139Ñ23 

4 214Ñ13 18Ñ3,6 19Ñ2,3 115Ñ17 

5 198Ñ9 15Ñ2,5 7Ñ1,8 124Ñ22 

ʊʘʙʣʠʮʘ 2 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʯʘʷ 

 

ʆʙʨʘʟʝʮ 

 ̄
ɸʨʦʤʘʪ ʠ ʚʢʫʩ ʅʘʩʪʦʡ 

ʎʚʝʪ ʨʘʟʚʘʨʝʥʥʦʛʦ 

ʣʠʩʪʘ 

ʉʦʦʪʚʝʪʩʪʚʠʝ  

ʟʘʷʚʣʝʥʥʦʤʫ ʩʦʨʪʫ 

1 

ɼʦʩʪʘʪʦʯʥʦ ʥʝʞʥʳʡ 

ʘʨʦʤʘʪ, ʩʨʝʜʥʝʡ 

ʪʝʨʧʢʦʩʪʠ ʚʢʫʩ 

ʅʝʜʦʩʪʘʪʦʯʥʦ ʷʨʢʠʡ, 

ʧʨʦʟʨʘʯʥʳʡ,  

çʩʨʝʜʥʠʡè 

ʆʜʥʦʨʦʜʥʳʡ,  

ʢʦʨʠʯʥʝʚʦ-ʢʨʘʩʥʳʡ 
ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

2 

ʊʦʥʢʠʡ ʥʝʞʥʳʡ 

ʘʨʦʤʘʪ, ʧʨʠʷʪʥʳʡ 

ʩʠʣʴʥʦ-ʪʝʨʧʢʠʡ ʚʢʫʩ 

ʗʨʢʠʡ, ʧʨʦʟʨʘʯʥʳʡ, 

ʠʥʪʝʥʩʠʚʥʳʡ,  

çʚrh ʝ-ʩʨʝʜʥʠʡè 

ʆʜʥʦʨʦʜʥʳʡ,  

ʢʦʨʠʯʥʝʚʦ-ʢʨʘʩʥʳʡ 
ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

3 

ɼʦʩʪʘʪʦʯʥʦ ʥʝʞʥʳʡ 

ʘʨʦʤʘʪ, ʩʨʝʜʥʝʡ 

ʪʝʨʧʢʦʩʪʠ ʚʢʫʩ 

ʗʨʢʠʡ, ʧʨʦʟʨʘʯʥʳʡ, 

ʠʥʪʝʥʩʠʚʥʳʡ, 

çʩʨʝʜʥʠʡè 

ʆʜʥʦʨʦʜʥʳʡ 

ʢʦʨʠʯʥʝʚʦ-ʢʨʘʩʥʳʡ 
ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

4 

ʊʦʥʢʠʡ ʥʝʞʥʳʡ 

ʘʨʦʤʘʪ, ʧʨʠʷʪʥʳʡ 

ʩʠʣʴʥʦ-ʪʝʨʧʢʠʡ ʚʢʫʩ 

ʗʨʢʠʡ, ʧʨʦʟʨʘʯʥʳʡ, 

ʠʥʪʝʥʩʠʚʥʳʡ,  

çʚrh ʝ-ʩʨʝʜʥʠʡè 

ʆʜʥʦʨʦʜʥʳʡ,  

ʢʦʨʠʯʥʝʚʦ-ʢʨʘʩʥʳʡ 
ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

5 

ʅʝʞʥʳʡ ʘʨʦʤʘʪ, 

ʧʨʠʷʪʥʳʡ  

ʩ ʪʝʨʧʢʦʩʪʴʶ ʚʢʫʩ 

ʗʨʢʠʡ, ʧʨʦʟʨʘʯʥʳʡ, 

ʠʥʪʝʥʩʠʚʥʳʡ, 

çʩʨʝʜʥʠʡè 

ʆʜʥʦʨʦʜʥʳʡ,  

ʢʦʨʠʯʥʝʚʦ-ʢʨʘʩʥʳʡ 
ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʵʢʩʪʨʘʢ-

ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʯʘʷ ʧʨʝʚʳ-

ʰʘʣʦ 32% (ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ɻʆʉʊ 

32573-2013). ʇʨʠ ʵʪʦʤ ʩʦʨʪʫ çɹʫʢʝʪè ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʣʦ 4 ʦʙʨʘʟʮʘ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ  ʚʦ-

ʜʦʨʘʩʪʚʦʨʠʤʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʙʦʣʝʝ 

35% ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ (ʪʘʙʣ. 3). 

ʈʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʜʪʚʝʨʜʠʣʠ ʬʘʢʪ ʧʝʨʝʩʦʨʪʠʮʳ ʢʨʘʩʥʦʜʘʨ-

ʩʢʦʛʦ ʯʘʷ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʨʘʩʪʚʦ-

ʨʠʤʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝɦ ʝʩʪʚ ʙʳʣʦ ʥʘ 2,7 % 

ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʩʦʨʪʘ çɹʫ-

ʢʝʪè [4].   

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʪʘʥʠʥʘ  ʚ ʯʝʨʥʳʭ ʯʘ̫ ʭ 

ʘʩʩʘʤʩʢʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 6,1%. ɺ ʦʙʨʘʟʮʝ 

çɸʟʝʨʯʘʡè ʩʦʜʝʨʞʘʥʠʝ ʪʘʥʠʥʘ ʚ 1,3 ʨʘʟʘ 

ʤʝʥʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥ-

ʥʦʛʦ ʚ ʦʙʨʘʟʮʘʭ çGreenfield Golden Ceylonè ʠ 

çRiston Premium English Teaè  (ʪʘʙʣ. 3). 
 

ʊʘʙʣʠʮʘ 3 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ  

ʢʘʯʝʩʪʚʘ ʯʘʷ 
 

ʆʙʨʘʟʝʮ 

 ̄

ʉʦʜʝʨʞʘʥʠʝ  

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ 

ʵʢʩʪʨʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ, % 

ʉʦʜʝʨʞʘʥʠʝ  

ʪʘʥʠʥʘ, 

% 

1 32,3 5,1 

2 37,8 6,8 

3 35,4 5,9 

4 37,2 6,5 

5 36,1 6,2 

 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʩʩʣʝʜʦ-

ʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʯʘʡʥʳʭ ʣʠʩʪʴʝʚ ʪʝʩʥʦ ʩʚʷʟʘ-



ˁ˰̡̗̏̑-̒̓˰̡̖̈̄˸̔̈̄̅ɯ˼̗̓̏˰̍                                    ʁ ̂˳˸̖̬̔̄ɯʺʧʩʥˋ ɬ ̿ɯƘȹƕƘȺȮɯƖƔƕƚ 
 

 

 46 

ʥʳ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʯʘʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʪʘʥʠʥʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʩʪʝ-

ʧʝʥʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʯʠʩʣʦʤ ʠʜʠʦʙʣʘʩʪʦʚ 

ʠ ʚʦʣʦʩʢʦʚ ʥʘ 1 ʤʤ2 ʠ ʩʦʜʝʨʞʘʥʠʝʤ  ʚʦʜʦʨʘʩ-

ʪʚʦʨʠʤʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝɦ ʝʩʪʚ (r=0,72-

0,91) ʠ ʪʘʥʠʥʘ (r=0,69-0,87) ʯʘʡʥʦʛʦ ʣʠʩʪʘ. ɿʘ-

ʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʜʨʫʟ ʢʨʠʩʪʘʣ-

ʣʦʚ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ʚ ʤʝʟʦʬʠʣʣʝ ʣʠʩʪʘ ʠ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʚ ʥʘʩʪʦʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʵʢʩ-

ʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʪʘʥʠʥʘ ʦʙʨʘʪʥʦ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʘʷ, ʩʚʷʟʴ ʩʠʣʴʥʘʷ (r=-0,95é-0,97). 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ: ʙʦʪʘ-

ʥʠʢʘ, ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ, ʵʢʩʧʝʨʪʠʟʘ ʚʢʫʩʦʚʳʭ 

ʪʦʚʘʨʦʚ. 

ɺʳʚʦʜʳ. ʏʘʡʥʳʡ ʣʠʩʪ ʠʤʝʝʪ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʝ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. 

ʂʨʘʷ ʯʘʡʥʦʛʦ ʣʠʩʪʘ ʧʠʣʦʦʙʨʘʟʥʦ-ʟʫʙʯʘʪʳʝ. 

ɺʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʵʧʠʜʝʨʤʠʩ ʦʜʥʦʩʣʦʡʥʳʡ. 

ʂʣʝʪʢʠ ʥʠʞʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʢʨʫʧʥʳʝ, ʩʣʘʙʦ-

ʠʟʚʠʣʠʩʪʳʝ. ʅʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʣʠʩʪʘ ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʦʜʠʥʦʯʥʳʝ ʧʨʦʩʪʳʝ ʦʜʥʦʢʣʝʪʦʯʥʳʝ 

ʚʦʣʦʩʢʠ ʠ ʫʩʪʴʠʮʘ ʘʥʦʤʦʮʠʪʥʦʛʦ ʪʠʧʘ. ʂʣʝʪ-

ʢʠ ʚʝʨʭʥʝʛʦ ʵʧʠʜʝʨʤʠʩʘ ʤʝʣʢʠʝ, ʤʥʦʛʦʫʛʦʣʴ-

ʥʳʝ.  ʕʧʠʜʝʨʤʠʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ ʣʠ-

ʰʝʥ ʚʦʣʦʩʢʦʚ ʠ ʫʩʪʴʠʮ. ʄʝʞʜʫ ʢʣʝʪʢʘʤʠ ʤʝ-

ʟʦʬʠʣʣʘ ʨʘʩʧʦʣʦʞʝʥʳ ʠʜʠʦʙʣʘʩʪʳ, ʥʘʢʘʧʣʠ-

ʚʘʶʱʠʝ ʧʨʦʜʫʢʪʳ ʚʪʦʨʠʯʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ. 

ɺ ʟʨʝʣʳʭ ʣʠʩʪʴʷʭ ʢʣʝʪʢʠ ʤʝʟʦʬʠʣʣʘ ʠ ʦʙʢʣʘ-

ʜʦʯʥʳʝ ʢʣʝʪʢʠ ʢʨʫʧʥʳʭ ʞʠʣʦʢ ʩʦʜʝʨʞʘʪ 

ʟʚʝʟʜʯʘʪʳʝ ʜʨʫʟʳ ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ  ʢʘʣɹ-

ʮʠʷ (137,8Ñ17,8 ʰʪ./ʤʤ2).  ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪ-

ʚʦ ʫʩʪʴʠʮ ʚ ʯʘʷʭ ʘʩʩʘʤʩʢʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʩʦʩʪʘʚʣʝ̫ʪ 212Ñ12 ʰʪ./ʤʤ2; ʠʜʠʦʙʣʘʩʪʦʚ ï 

15,2Ñ2,8; ʚʦʣʦʩʢʦʚ ï 9,4Ñ2,2 ʰʪ./ʤʤ2.  

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʪʘʥʠʥʘ  ʚ ʯʝʨʥʳʭ ʯʘ̫ ʭ 

ʘʩʩʘʤʩʢʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 6,1%, ʘ ʚʦʜʦʨʘʩʪʚʦ-

ʨʠʤʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ï 35,76%. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʘ ʧʝʨʝ-

ʩʦʨʪʠʮʘ ʯʘʷ çɸʟʝʨʯʘʡè.   

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʯʘʡʥʳʭ 

ʣʠʩʪʴʝʚ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ  ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʦ-

ʨʘʩʪʚʦʨʠʤʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʪʘ-

ʥʠʥʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʤʝʞʜʫ ʯʠʩʣʦʤ ʠʜʠʦʙʣʘʩʪʦʚ ʠ ʚʦʣʦʩʢʦʚ 

ʥʘ 1 ʤʤ2 ʯʘʡʥʦʛʦ ʣʠʩʪʘ ʠ ʩʦʜʝʨʞʘʥʠʝʤ  ʚʦ-

ʜʦʨʘʩʪʚʦʨʠʤʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

(r=0,72-0,91) ʠ ʪʘʥʠʥʘ (r=0,69-0,87). ɿʘʚʠʩʠ-

ʤʦʩʪʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʜʨʫʟ ʢʨʠʩʪʘʣʣʦʚ 

ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ʚ ʤʝʟʦʬʠʣʣʝ ʣʠʩʪʘ ʠ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʚ ʥʘʩʪʦʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʵʢʩ-

ʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʪʘʥʠʥʘ ʩʠʣʴʥʘʷ ʦʪʨʠ-

ʮʘʪʝʣʴʥʘʷ (r=-0,95é-0,97). ʇʦʣʫʯʝʥʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ  

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʷʜʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠ-

ʟʥʘʢʦʚ ʯʘʡʥʦʛʦ ʣʠʩʪʘ (ʢʦʣʠʯʝʩʪʚʦ ʠʜʠʦʙʣʘ-

ʩʪʦʚ, ʚʦʣʦʩʢʦʚ, ʜʨʫʟ ʢʨʠʩʪʘʣʣʦʚ ʦʢʩʘʣʘʪʘ 

ʢʘʣʴʮʠʷ) ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʦʙʥʘʨʫʞʝʥʠʷ 

ʧʝʨʝʩʦʨʪʠʮʳ, ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ ʯʘʡ-

ʥʦʛʦ ʣʠʩʪʘ ʠ ʢʘʯʝʩʪʚʘ ʯʝʨʥʦʛʦ ʣʠʩʪʦʚʦʛʦ ʯʘʷ. 
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BIOLOGICAL -PRODUCTIVE EFFECT IN  CHICKEN -BROILERS WHEN  

FED WITH PROBIOTICS AND ENZYME PREPAR ATIONS 
 

 
ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʤʷʩʥʳʭ ʮʳʧʣʷʪ ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣ-

ʥʦʨʘʮʠʦʥʥʳʝ ʢʦʤʙʠʢʦʨʤʘ, ʫ ʢʦʪʦʨʳʭ ʦʩʥʦʚʫ 

ʩʦʩʪʘʚʣʷʶʪ ʟʝʨʥʦ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʧʨʦ-

ʪʝʠʥʦʚʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘ. ʋʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ 

ʭʨʘʥʝʥʠʷ, ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʨʘʮʠʦʥʦʚ ʧʪʠʮʳ 

ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʦʢʩʠʢʘʥʪʳ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʤʠʢʦʪʦʢʩʠʥʳ ʠ ʥʠʪʨʘʪʳ, ʢʦʪʦʨʳʝ ʫʛ-

ʥʝʪʘʶʪ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʞʝ-

ʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʩʥʠʞʘʶʪ ʩʦʭʨʘʥ-

ʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʠ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʤʷʩʥʦʡ 

ʧʪʠʮʳ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ 

ʨʘʟʥʳʭ ʜʦʟ ʧʨʦʙʠʦʪʠʢʘ ʇʨʦʚʠʪʦʣ ʚ ʩʦʩʪʘʚʝ 

ʨʘʮʠʦʥʦʚ ʩ ʪʦʣʝʨʘʥʪʥʳʤ ʫʨʦʚʥʝʤ ʥʠʪʨʘʪʦʚ ʠ 

ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʚ ʭʦʜʝ 1 ʦʧʳʪʘ, ʘ ʪʘʢʞʝ ʧʨʦ-

ʙʠʦʪʠʢʘ ɹʠʬʠʜʫʤ ʉʍɾ ʠ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘ-

ʨʘʪʦʚ ʮʝʣʣʦʚʠʨʠʜʠʥʘ ɻ20ʭ ʠ ʧʨʦʪʦʩʫʙʪʠʣʠʥʘ 

ɻ3ʭ ʚ ʭʦʜʝ 2 ʦʧʳʪʘ ʥʘ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʨʘʩʭʦʜ 

ʢʦʨʤʘ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ, ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ 

ʫʩʚʦʷʝʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝɦ ʝʩʪʚ ʢʦʨʤʦʚ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ.  

ɺ ʭʦʜʝ 1 ʦʧʳʪʘ ʣʫʯʰʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦʣʦ-

ʛʦ-ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʦʢʘʟʘʣʦ ʚʚʝʜʝʥʠʝ ʧʨʦʙʠʦʪʠʢʘ ʇʨʦ-

ʚʠʪʦʣ ʚ ʢʦʣʠʯʝʩʪʚʝ 1250 ʛ/ʪ ʢʦʨʤʘ ʚ ʢʦʤʙʠ-

ʢʦʨʤʘ ʥʘ ʦʩʥʦʚʝ ʢʫʢʫʨʫʟʳ, ʧʰʝʥʠʮʳ ʠ ʧʦʜʩʦʣ-

ʥʝʯʥʦʛʦ ʰʨʦʪʘ ʩ ʠʟʙʳʪʦʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʠ ʥʠʪʨʘʪʦʚ, ʯʪʦ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʫ ʙʨʦʡʣʝʨʦʚ 2 ʦʧʳʪʥʦʡ ʛʨʫʧ-

ʧʳ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʭʨʘʥʥʦʩʪʠ, 

ʵʥʝʨʛʠʠ ʨʦʩʪʘ ʠ ʩʥʠʞʝʥʠʝʤ ʟʘʪʨʘʪ ʢʦʨʤʘ ʥʘ 

1 ʢʛ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʠʟʘʮʠʝʡ ʧʨʦ-

ʪʝʠʥʘʟ, ʮʝʣʣʶʣʘʟ ʠ ʘʤʠʣʘʟ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʧʦʚʳʰʝʥʠʝʤ ʧʝʨʝʚʘʨʠʤʦ-

ʩʪʠ ʠ ʫʩʚʦʷʝʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘ-

ʮʠʦʥʘ. 

When growing meat chickens in industrial poul-

try farms are used full-feeds, which are based on 

cereal grains and protein ingredients of local pro-

duction. Taking into account the peculiarities of 

their cultivation and storage of  these components 

of poultry diets can accumulate various toxicants of 

biological and chemical nature, including mycotox-

ins and nitrates, which inhibit enzymatic activity in 

the gastrointestinal tract, reduce the safety of lives-

tock and the growth rate of meat poultry. 

The aim of the study was to study the effect of 

different doses of probiotic Provitol in rations with 

tolerant level of nitrates and aflatoxin B1 during 1 

experiment, as well as probiotics Bifidum SXJ and 

enzyme preparations celloviridine G20x and proto-

subtilin G3x in 2 experiments per growth rate, feed 

consumption per unit of production , Digestibility 

and digestibility of nutrients for broiler chicken 

feeds. 

During one experiment the best effect on the bi-

ological-productive parameters of broiler chickens 

had administering probiotic Provitol in an amount 

of 1250 g/t of feed in the feed based on maize, 

wheat and sunflower meal with excess aflatoxin B1 

and nitrates that regarding the control in broilers 2 

Experimental group was accompanied by an in-

crease in safety, increase of energy and reduction 

of cost of feed per 1 kg of the product, as well as 

the activation of proteases, cellulases and amylases 

gastrointestinal tract, increased digestibility and 

assimilability nutritious diet substances. 
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ɺ ʭʦʜʝ 2 ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ 

ʣʫʯʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʚʳʨʘʱʠʚʘʝʤʳʭ 

ʥʘ ʢʦʤʙʠʢʦʨʤʘʭ ʷʯʤʝʥʥʦ-ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʪʠʧʘ, 

ʦʢʘʟʘʣʠ ʩʦʚʤʝʩʪʥʳʝ ʜʦʙʘʚʢʠ ʧʨʦʙʠʦʪʠʢʘ ɹʠ-

ʬʠʜʫʤ ʉʍɾ ʠ ʩʤʝʩʠ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʧʨʦʪʦʩʫʙʪʠʣʠʥʘ ɻ3ʭ ʠ ʮʝʣʣʦʚʠʨʠʜʠʥʘ ɻ20ʭ, 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦ-

ʚʴʷ, ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʫ ʥʠʭ ʧʨʦʮʝʩʩʳ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ, ʤʠʢʦ-
ʪʦʢʩʠʥʳ, ʥʠʪʨʘʪʳ, ʧʨʦʙʠʦʪʠʢʠ, ʬʝʨʤʝʥʪʥʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʩʦʭʨʘʥʥʦʩʪʴ, ʵʥʝʨʛʠʷ ʨʦʩʪʘ, ʧʝʨʝʚʘ-

ʨʠʤʦʩʪʴ ʠ ʫʩʚʦʷʝʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝɦ ʝʩʪʚ. 

In the course of 2 experiments, it was found that 

the biobacterial characteristics of broiler chickens 

grown on mixed fodders of barley-sunflower type 

were better influenced by joint additions of the pro-

biotic Bifidum SJJ and mixtures of enzymatic 

preparations of protosubtilin G3x and celloviridin 

G20x, which allowed increasing the safety of lives-

tock, Live mass and optimize their metabolic 

processes in the gastrointestinal tract. 

 

 

 

Key words: chicken-broilers, mycotoxins, ni-
trates, probiotics, enzyme preparations, safety, ener-

gy of growth, digestibility and assimilability of nu-

trients.  
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ɺʚʝʜʝʥʠʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʟʣʘʢʦʚʳʭ ʢʫʣʴ-

ʪʫʨ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ, ʠʤʝʶʪ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, 

çʘʥʪʠʧʠʪʘʪʝʣʴʥʳʝè ʩʦʝʜʠʥʝʥʠʷ, ʦʢʘʟʳʚʘʶɦ ʠʝ 

ʫʛʥʝʪʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʫʩ-

ʚʦʷʝʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ, 

ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝ-

ʥʠʶ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ [1, 8]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʟʝʨʥʦ ʢʫʢʫʨʫʟʳ, ʧʰʝʥʠʮʳ ʠ 

ʰʨʦʪʘ ʧʦʜʩʦʣʥʝʯʥʦʛʦ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝ-

ʩʪʚʝ ʛʣʘʚʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʨʘʮʠʦʥʦʚ ʤʷʩʥʦʡ 

ʧʪʠʮʳ, ʢʨʦʤʝ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʧʠʪʘʪʝʣʥɹʳʭ 

ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʪ ʪʘʢʞʝ ʪʨʫʜʥʦʨʘʩʧʘʜʘʝʤʳʝ 

ʧʦʣʠʩʘʭʘʨʠʜʳ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʥʝʢʨʘʭʤʘʣʴ-

ʥʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ, ʢʣʝʪʯʘʪʢʘ, ʧʝʥʪʦʟʘʥʳ ʠ 

ʛʝʢʩʦʟʘʥʳ, ʢʦʪʦʨʳʝ ʥʘʨʷʜʫ ʩ ʧʝʢʪʠʥʦʚʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʩʥʠʞʘʶʪ ʜʦʩʪʫʧ ʢ ʧʠʪʘʪʝʣʴʥʳʤ 

ʚʝʱʝʩʪʚʘʤ ʵʥʜʦʛʝʥʥʳʤ ʬʝʨʤʝʥʪʘʤ. ʇʦʵʪʦʤʫ 

ʨʘʮʠʦʥʳ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʩʣʝʜʫʝʪ ʦʙʦʛʘ-

ʱʘʪʴ ʬʝʨʤʝʥʪʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʩʧʦʩʦʙʩʪ-

ʚʫʶʱʠʤʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʛʠʜʨʦʣʠʟʘ ʪʨʫʜʥʦ-

ʨʘʩʪʚʦʨʠʤʳʭ ʫʛʣʝʚʦʜʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʧʝʨʝ-

ʚʘʨʠʤʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ [2, 4]. 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ ʙʦʣʝʝ ʰʠ-

ʨʦʢʦ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʝʧʘʨʘʪʳ ï ʧʨʦʙʠʦʪʠʢʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠ-

ʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʨʤʦʙʠʦʮʝʥʦʟʘ ʠ ʧʦ-

ʚʳʰʝʥʠʷ ʦʙʱʝʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʧʪʠʮʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢ-

ʪʦʨʦʚ. ʊʘʢ,  ʜʦʧʦʣʥʝʥʠʝ ʢ ʨʘʮʠʦʥʫ ʦʢʘʟʳʚʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʠʢʨʦʬʣʦʨʫ ʞʝʣʫ-

ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʧʨʦʮʝʩʩʳ ʨʘʩʱʝʧʣʝ-

ʥʠʷ ʠ ʚʩʘʩʳʚʘʥʠʷ ʢʦʨʤʘ. ʇʨʦʙʠʦʪʠʢʠ ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʢʘʢ ʚ ʯʠʩʪʦʤ ʚʠʜʝ, ʪʘʢ ʠ ʚ ʢʦʤʙʠʥʘʮʠʠ 

ʩ ʜʨʫʛʠʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪ-

ʚʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʬʝʨʤʝʥʪʥʳʤʠ ʧʨʝʧʘʨʘʪʘ-

ʤʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʝʝ. ʇʦʵʪʦʤʫ 

ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʟʝʨʥʦʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʨʘʮʠʦʥʦʚ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʬʝʨ-

ʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʢʦʤʙʠ-

ʥʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ [3, 5, 6, 7]. 

ʎʝʣʴ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 

ʠʟʫʯʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʥʳʭ ʜʦʟ ʧʨʦʙʠʦʪʠʢʘ 

ʇʨʦʚʠʪʦʣ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʦʚ ʩ ʪʦʣʝʨʘʥʪʥʳʤ 

ʫʨʦʚʥʝʤ ʥʠʪʨʘʪʦʚ ʠ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʚ ʭʦʜʝ 1 

ʦʧʳʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʙʠʦʪʠʢʘ ɹʠʬʠʜʫʤʙʘʢʪʝ-

ʨʠʥʘ ʠ ʤʫʣʴʪʠʵʥʟʠʤʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʎʝʣʣʦ-

ʚʠʨʠʜʠʥʘ ɻ20ʭ ʠ ʇʨʦʪʦʩʫʙʪʠʣʠʥʘ ɻ3ʭ ʚ ʭʦʜʝ 

2 ʦʧʳʪʘ ʥʘ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʨʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 

ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ, ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʫʩʚʦʷ-

ʝʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʦʚ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʫʩʣʦ-
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ʚʠʷʭ ʧʪʠʮʝʬʝʨʤʳ ʆʆʆ çʀʨʘʬ-ɸʛʨʦè ʀʨʘʬ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ʈʉʆ ï ɸʣʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʧʦ ʜʚʘ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʦʧʳʪʦʚ ʥʘ ʮʳʧʣʷʪʘʭ-ʙʨʦʡʣʝʨʘʭ ʢʨʦʩ-

ʩʘ çʈʦʩʩ-308è (1 ʦʧʳʪ) ʠ ʢʨʦʩʩʘ çʉʤʝʥʘ-7è (2 

ʦʧʳʪ) ʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʦʜʥʦʡ ʧʘʨʪʠʠ ʚʳʚʦ-

ʜʘ ʧʦ ʩʭʝʤʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. 

ʀʟ ʮʳʧʣʷʪ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʤʝʪʦʜʦʤ 

ʛʨʫʧʧ-ʘʥʘʣʦʛʦʚ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦ 4 

ʛʨʫʧʧʳ, ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʦ 100 ʛʦʣʦʚ (1 ʦʧʳʪ) 

ʠ 200 (2 ʦʧʳʪ) ʚ ʢʘʞʜʦʡ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ ʩʦʩʪʘʚʠʣʘ 42 ʜʥʷ. 

ʇʨʦʚʠʪʦʣ ï ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʦʙʘʚ-

ʢʘ, ʦʢʘʟʳʚʘʶʱʘʷ ʩʠʣʴʥʳʡ ʧʨʦʜʫʢʪʠʚʥʳʡ ʵʬ-

ʬʝʢʪ, ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʜʚʫʭ ʧʨʝʧʘʨʘʪʦʚ: 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʟʘʤʝʥʠʪʝʣʷ ʢʦʨʤʦʚʳʭ ʘʥʪʠʙʠʦ-

ʪʠʢʦʚ ʠ ʧʨʦʙʠʦʪʠʢʘ ʩ ʬʝʨʤʝʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ. 

ʕʬʠʨʥʳʝ ʤʘʩʣʘ ʠ ʵʢʩʪʨʘʢʪʳ ʦʙʣʘʜʘʶʪ ʩʠʣʴ-

ʥʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʧʦʜʘʚʣʷʶʪ  

ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ. ɹʣʘʛʦʜʘʨʷ 

ʦʩʦʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʧʨʠʤʝʥʝʥʠʝ ʇʨʦʚʠʪʦʣʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝ-

ʤʫ ʫʩʚʦʝʥʠʶ ʢʦʨʤʘ. ɼʦʟʠʨʦʚʢʘ: 1-1,5 ʢʛ ʥʘ 

ʪʦʥʥʫ ʢʦʤʙʠʢʦʨʤʘ.  
 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ  

1 ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ 

n=100 

 

ɻʨʫʧʧʘ 

ʆʩʥʦʚʥʦʡ 

ʨʘʮʠʦʥ 

(ʆʈ) 

ɼʦʟʳ ʜʦʙʘʚʦʢ  

ʧʨʝʧʘʨʘʪʦʚ,  

ʛ/ʪ ʢʦʨʤʘ 

ʥʠʪʨʘʪʘ 

ʥʘʪʨʠʷ 
ʇʨʦʚʠʪʦʣ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʈ 40 - 

1 ʦʧʳʪʥʘʷ ʆʈ 40 1000 

2 ʦʧʳʪʥʘʷ ʆʈ 40 1250 

3 ʦʧʳʪʥʘʷ ʆʈ 40 1500 

 
 

ʊʘʙʣʠʮʘ 2 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ 2 ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ 

n=200 

 

ɻʨʫʧʧʘ 

 

ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) +  

+ ʧʨʦʙʠʦʪʠʢ + ʄʕʂ 

ɼʦʟʳ ʜʦʙʘʚʦʢ ʧʨʝʧʘʨʘʪʦʚ 

ɹʠʬʠʜʫʤ 

ʉʍɾ, 1 ʜʦʟʘ/ 

200 ʛʦʣʦʚ 

ʇʨʦʪʦʩʫʙ-

ʪʠʣʠʥ ɻ3ʭ,   

ʛ/ʪ ʢʦʨʤʘ 

ʎʝʣʣʦʚʠʨʠʜʠʥ 

ɻ 20ʭ, ʛ/ʪ  

ʢʦʨʤʘ 

ʂʦʥʪʨʦʣʥɹʘʷ ʆʈ - - - 

1 ʦʧʳʪʥʘʷ ʆʈ + ʧʨʦʙʠʦʪʠʢ + ʇʨʦʪʦʩʫʙʪʠʣʠʥ  ɻ3ʭ 
1 ʜʦʟʘ /  

200 ʛʦʣʦʚ 
300 - 

2 ʦʧʳʪʥʘʷ ʆʈ + ʧʨʦʙʠʦʪʠʢ + ʎʝʣʣʦʚʠʨʠʜʠʥ ɻ 20ʭ 
1 ʜʦʟʘ /  

200 ʛʦʣʦʚ 
- 100 

3 ʦʧʳʪʥʘʷ 
ʆʈ + ʧʨʦʙʠʦʪʠʢ + ʇʨʦʪʦʩʫʙʪʠʣʠʥ ɻ3ʭ + 

+ ʎʝʣʣʦʚʠʨʠʜʠʥ ɻ 20ʭ 

1 ʜʦʟʘ /  

200 ʛʦʣʦʚ 
300 100 

     

ɹʠʬʠʜʫʤ ʉʍɾ ï ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʘʷ ʤʠʢ-

ʨʦʙʥʘʷ ʤʘʩʩʘ ʞʠʚʳʭ ʘʥʪʘʛʦʥʠ-ʩʪʠʯʝʩʢʠ ʘʢʪʠʚ-

ʥʳʭ ʙʘʢʪʝʨʠʡ ʰʪʘʤʤʘ Bifidumbacterium bifi-

dum ˉ1 ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʘʭʘʨʦʟʦ-ʞʝʣʘʪʠʥʦʚʦʡ 

ʩʨʝʜʳ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ çʇʘʨʪʥʝʨè (ʛ. ʄʦ-

ʩʢʚʘ). ɺ ʦʜʥʦʡ ʜʦʟʝ ʧʨʝʧʘʨʘʪʘ ʩʦʜʝʨʞʠʪʩʷ 

10 ʤʣʥ. ʢʣʝʪʦʢ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ.  

ʇʨʦʪʦʩʫʙʪʠʣʠʥ ɻ3ʭ ï ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘ-

ʨʘʪ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʢʠʩʣʘʷ, ʥʝʡ-

ʪʨʘʣʴʥʘʷ ʠ ʱʝʣʦʯʥʘʷ ʧʨʦʪʝʠʥʘʟʳ ʠ ʜʨʫʛʠʝ 

ʬʝʨʤʝʥʪʳ, ʩʪʘʥʜʘʨʪʠʟʠʨʫʝʪʩʷ ʧʦ ʘʢʪʠʚʥʦʩʪʠ 

ʢʠʩʣʦʡ ʧʨʦʪʝʠʥʘʟʳ. 

ʎʝʣʣʦʚʠʨʠʜʠʥ ɻ20ʭ ï ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘ-

ʨʘʪ ʩʪʘʥʜʘʨʪʠʟʠʨʫʝʪʩʷ ʧʦ ʮʝʣʣʶʣʘʟʥʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʠ ʚʚʦʜʠʪʩʷ ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʦʚ ʩ  ʧʦʜʩʦʣ-

ʥʝʯʥʳʤ ʰʨʦʪʦʤ ʠ ʞʤʳʭʦʤ, ʷʯʤʝʥʝʤ, ʦʪʨʫʙʷ-

ʤʠ, ʦʚʩʦʤ ʠ ʜʨ.). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʭʦʜʝ 1 ʦʧʳ-

ʪʘ ʚ ʟʝʨʥʝ ʢʫʢʫʨʫʟʳ, ʧʰʝʥʠʮʳ ʠ ʰʨʦʪʘ ʧʦʜ-

ʩʦʣʥʝʯʥʦʛʦ ʥʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʥʝ ʙʳʣʦ ʦʙʥʘ-

ʨʫʞʝʥʦ ʠʟʙʳʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʊ-2 ʪʦʢʩʠʥʘ ʠ 

ʦʭʨʘʪʦʢʩʠʥʘ ɸ, ʘ ʥʘʣʠʯʠʝ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 

ʦʢʘʟʘʣʦʩʴ ʚʳʰʝ ʇɼʂ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʟʝʨʥʝ  

ʢʫʢʫʨʫʟʳ ʥʘ 27%, ʧʰʝʥʠʮʳ ï ʥʘ 27% ʠ ʰʨʦʪʘ 

ʧʦʜʩʦʣʥʝʯʥʦʛʦ ï ʥʘ 32%. ʇʦʵʪʦʤʫ, ʧʨʠ ʧʨʠ-

ʛʦʪʦʚʣʝʥʠʠ ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʧʦʤʦʱʴʶ ʜʦʟʘʪʦ-

ʨʦʚ ʨʘʚʥʦʤʝʨʥʦ ʩʤʝʰʠʚʘʣʠ ʵʪʠ ʠʥʛʨʝʜʠʝʥʪʳ 

ʩ ʜʨʫʛʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤʠ ʢʦʤʧʦ-
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ʥʝʥʪʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʤʠ-

ʢʦʪʦʢʩʠʥʘ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʇʂ-5 ʠ ʇʂ-6 ʜʦ 

0,24 ʤʛ/ʢʛ (ʪʦʣʝʨʘʥʪʥʘʷ ʜʦʟʘ ï ʥʝ ʙʦʣʝʝ 0,25 

ʤʛ/ʢʛ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʮʠʦʥʳ ʧʦʜʦʧʳʪʥʦʡ 

ʧʪʠʮʳ ʚʩʝʭ ʛʨʫʧʧ ʜʦʧʦʣʥʠʪʝʣʥɹʦ ʚʢʣʶʯʘʣʠ 

ʥʠʪʨʘʪ ʥʘʪʨʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 40 ʛ/ʪ ʢʦʨʤʘ, ʪʦ 

ʝʩʪʴ ʜʦ ʫʨʦʚʥʷ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʛʦ ʩʫʙʪʦʢʩʠ-

ʯʝʩʢʫʶ ʜʦʟʫ ʥʠʪʨʘʪʦʚ ʚ ʢʦʤʙʠʢʦʨʤʘʭ.  

ɺ ʭʦʜʝ 2 ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ 

ʬʝʨʤʝʥʪʥʳʭ   ʧʨʝʧʘʨʘʪʦʚ  ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʪʝʤ, ʯʪʦ ʢʦʤʙʠʢʦʨʤʘ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ ʙʳ-

ʣʠ ʷʯʤʝʥʥʦ-ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʪʠʧʘ, ʪʦ ʝʩʪʴ ʥʘ 

ʜʦʣʶ  ʷʯʤʝʥʷ ʧʨʠʭʦʜʠʣʦʩʴ 35-40% ʠ ʞʤʳʭʘ 

ʧʦʜʩʦʣʥʝʯʥʦʛʦ ï 12-14%. 

ʈʝʟʫʣʴʪʘʪʳ 1 ʠ 2 ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʧʳʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʙʘʚʢʠ ʧʨʦʙʠʦʪʠʢʦʚ, 

ʢʘʢ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʝʨ-

ʤʝʥʪʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦ-

ʚʳʰʝʥʠʶ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ, ʵʥʝʨʛʠʠ 

ʨʦʩʪʘ ʠ ʦʧʣʘʪʳ ʢʦʨʤʘ ʧʨʦʜʫʢʮʠʝʡ (ʪʘʙʣ. 3). 
 

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, ʵʥʝʨʛʠʷ ʨʦʩʪʘ ʠ ʦʧʣʘʪʘ ʢʦʨʤʘ ʧʨʦʜʫʢʮʠʝʡ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʦʧʳʪʥʘʷ 

1 ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ (n=100) 

 

 
  ʉʦʭʨʘʥʥʦʩʪʴ, % 93 94 96 95 

ɾʠʚʘʷ ʤʘʩʩʘ 1 ʛʦʣ., ʛ:  

  ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ  40,01+0,24 40,02+0,21 40,10+0,29 40,05+0,32 

  ʚ ʢʦʥʮʝ ʦʧʳʪʘ 2208,10+4,7 2341,65+5,8 2409,59+5,0 2369,44+5,8 

ʇʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ, ʛ:  

  ʚʘʣʦʚʳʡ 2168,09Ñ5,0 2301,63Ñ5,6 2369,49Ñ5,2 2329,39Ñ4,8 

  ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 51,62Ñ0,25 54,80Ñ0,21 56,42Ñ0,27 55,46Ñ0,29 

ɺ % ʢʦʥʪʨʦʣʶ 100,0 106,2 109,3 107,4 

ʈʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 1ʢʛ  ʧʨʠʨʦʩ-

ʪʘ, ʢʛ 

 

2,06 

 

1,95 

 

1,84 

 

1,89 

2 ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ (n=200) 

 
  ʉʦʭʨʘʥʥʦʩʪʴ, % 93 96 96 98 

ɾʠʚʘʷ ʤʘʩʩʘ 1 ʛʦʣ., ʛ:  

  ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ  41,1Ñ0,34 40,9Ñ0,38 41,2Ñ0,37 41,0Ñ0,30 

  ʚ ʢʦʥʮʝ ʦʧʳʪʘ 2123,1Ñ10,2 2299,8Ñ10,9 2312,3Ñ11,0 2373,4Ñ11,3 

ʇʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ, ʛ:  

  ʚʘʣʦʚʳʡ 2082,0Ñ10,7 2258,9Ñ10,9 2271,1Ñ11,2 2332,4Ñ11,2 

  ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 42,49Ñ0,17 46,10Ñ0,22 46,35Ñ0,30 47,60Ñ0,33 

ɺ % ʢʦʥʪʨʦʣʶ 100,0 108,5 109,1 112,0 

ʈʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 1ʢʛ  ʧʨʠʨʦʩ-

ʪʘ, ʢʛ 
2,30 2,12 2,10 2,05 

 

ʇʨʠ ʦʙʦʛʘʱʝʥʠʠ ʢʦʤʙʠʢʦʨʤʦʚ ʩ ʩʫʙʪʦʢʩʠ-

ʯʝʩʢʦʡ ʜʦʟʦʡ ʥʠʪʨʘʪʦʚ ʠ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʧʨʦ-

ʙʠʦʪʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʦʤ ʇʨʦʚʠʪʦʣ ʚ ʢʦʣʠʯʝ-

ʩʪʚʝ 1250 ʛ/ʪ ʢʦʨʤʘ ʚ ʭʦʜʝ 1 ʦʧʳʪʘ ʫ ʙʨʦʡʣʝ-

ʨʦʚ 2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʦʠʟʦʰʣʦ ʫʣʫʯʰʝʥʠʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʝ-

ʚʟʦʡʜʷ ʢʦʥʪʨʦʣʴ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʥʘ 

3,0 %, ʚʘʣʦʚʦʛʦ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ 

ʞʠʚʦʡ ʤʘʩʩʳ ï ʥʘ 9,3% (ʈ>0,95) ʠ ʩʥʠʞʝʥʠʝ 

ʟʘʪʨʘʪ ʢʦʤʙʠʢʦʨʤʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ï ʥʘ 

10,70%. 

ʇʦ ʜʘʥʥʳʤ 2 ʵʢʩʧʝʨʠʤʝʥʪʘ, ʟʘ ʩʯʝʪ ʩʫʤ-

ʤʠʨʦʚʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʪʝʠʥʘʟ, ʮʝʣʣʶʣʘʟ, 

ʠ ʘʤʠʣʘʟ ʧʨʠ ʩʦʚʤʝʩʪʥʳʭ ʜʦʙʘʚʢʘʭ ʧʨʝʧʘʨʘ-

ʪʦʚ ʧʨʦʪʦʩʫʙʪʠʣʠʥ ɻ3ʭ ʠ ʮʝʣʣʦʚʠʨʠʜʠʥ ɻ20ʭ 

ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʙʠʦʪʠʢʦʤ ɹʠʬʠʜʫʤ ʉʍɾ 

ʥʘʠʙʦʣʴʰʝʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ ʢʦʥʪʨʦʣʝʤ ʚ 

ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʩʦʭʨʘʥʥʦ-

ʩʪʠ ʧʦʛʦʣʦʚʴʷ ʥʘ 5%, ʚʘʣʦʚʦʤʫ ʠ ʩʨʝʜʥʝʩʫ-

ʪʦʯʥʦʤʫ ʧʨʠʨʦʩʪʫ ʞʠʚʦʡ ʤʘʩʩʳ ï ʥʘ 12,0% 

(ʈ>0,95) ʠʤʝʣʘ ʧʪʠʮʘ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʟʘ-

ʪʨʘʪʠʚ ʧʨʠ ʵʪʦʤ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ ï ʥʘ 12,0% 

ʢʦʨʤʘ ʤʝʥʴh ʝ.  
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ʅʘ ʧʨʦʮʝʩʩʳ ʬʝʨʤʝʥʪʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʧʦʣʠʤʝʨʦʚ ʢʦʨʤʘ ʚ ʦʨʛʘʥʠʟʤʝ ʧʪʠʮʳ ʩʚʦʡ ʦʪ-

ʧʝʯʘʪʦʢ ʥʘʢʣʘʜʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ: ʥʘʣʠʯʠʝ ʟʦʙʘ ʠ 

ʜʚʫʭʢʘʤʝʨʥʦʛʦ ʞʝʣʫʜʢʘ, ʛʜʝ ʚ ʦʩʥʦʚʥʦʤ, ʥʘ-

ʨʷʜʫ ʩ ʪʦʥʢʠʤ ʦʪʜʝʣʦʤ ʢʠʰʝʯʥʠʢʘ ʧʨʦʠʩʭʦ-

ʜʠʪ ʨʘʩʱʝʧʣʝʥʠʝ ʧʨʦʪʝʠʥʘ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ 

ʠʟʫʯʠʣʠ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʦʜʝʨ-

ʞʠʤʦʛʦ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʠ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ 

ʢʠʰʝʯʥʠʢʘ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ. 

ʇʦ ʜʘʥʥʳʤ 1 ʦʧʳʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠ ʚʢʣʶʯʝʥʠʝ ʧʨʦʙʠʦʪʠʢʘ ʇʨʦʚʠʪʦʣ ʚ ʢʦʣʠ-

ʯʝʩʪʚʝ 1250 ʛ/ʪ ʢʦʨʤʘ ʫ ʧʪʠʮʳ 2 ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦ-

ʚʝʥʴ ʬʝʨʤʝʥʪʦʣʠʟʘ ʢʦʨʤʦʚ ʚ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʜʦʩʪʦʚʝʨʥʦ (ʈ>0,95) ʧʨʝ-

ʚʟʦʡʜʷ ʢʦʥʪʨʦʣʴ ʧʦ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʦʜʝʨʞʠʤʦʤ 

ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ 

ʢʠʰʢʠ ʧʨʦʪʝʠʥʘʟ ʥʘ 8,2 ʠ 8,3%, ʮʝʣʣʶʣʘʟ ï ʥʘ 

7,9 ʠ 8,2% ʠ ʘʤʠʣʘʟ ï ʥʘ 9,0 ʠ 9,6%. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ 2 ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ɹʠʬʠʜʫʤ 

ʉʍɾ ʜʦʙʘʚʢʠ ʩʤʝʩʠ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʦʢʘʟʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡ-

ʩʪʚʠʝ ʥʘ ʛʠʜʨʦʣʠʟ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨ-

ʤʦʚ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʜʦʩʪʦ-

ʚʝʨʥʦ (P>0,95) ʧʨʝʚʟʦʰʣʠ ʢʦʥʪʨʦʣʴ ʧʦ ʘʢʪʠʚ-

ʥʦʩʪʠ ʚ ʩʦʜʝʨʞʠʤʦʤ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ ʠ 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʧʨʦʪʝʠʥʘʟ ʥʘ 

8,09% ʠ 9,68%, ʮʝʣʣʶʣʘʟ ï ʥʘ 7,21 ʠ 9,28% ʠ 

ʘʤʠʣʘʟ ï ʥʘ 9,09% ʠ 10,58% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʠ ʫʩʚʦʷʝ-

ʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʦʚ ʥʘ ʮʳʧ-

ʣʷʪʘʭ-ʙʨʦʡʣʝʨʘʭ ʚ ʚʦʟʨʘʩʪʝ 29-35 ʜʥʝʡ ʙʣrʠ 

ʧʨʦʚʝʜʝʥʳ ʜʚʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʧʳʪʘ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʝʨʪʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʦʢʩʠʜʘ 

ʭʨʦʤʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,5% ʧʦ ʤʘʩʩʝ ʢʦʤʙʠʢʦʨ-

ʤʘ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʘʧ-

ʨʦʙʠʨʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʝʨʝʚʘʨʠʤʦʩʪʴ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝɦ ʝʩʪʚ ʨʘʮʠʦʥʦʚ (ʪʘʙʣ. 4). 
 

ʊʘʙʣʠʮʘ 4 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʦʚ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ, % 

n=5 

 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʥɹʘʷ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʦʧʳʪʥʘʷ 

1 ʦʙʤʝʥʥʳʡ ʦʧʳʪ 

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 80,98°0,43 83,58°0,54 83,78°0,39 83,68°0,48 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ 82,88°0,58 84,66°0,64 84,68°0,50 85,45°0,77 

ʉʳʨʘ̫ ʢʣʝʪʯʘʪʢʘ 11,04°0,42 13,37°0,44 14,45°0,57 13,41°0,58 

ʉʳʨʦʡ ʞʠʨ 86,79°0,38 88,98°0,55 87,69°0,60 89,17°0,53 

ɹʕɺ 86,47°0,56 88,89°0,62 89,47°0,45 89,12°0,63 

2 ʦʙʤʝʥʥʳʡ ʦʧʳʪ 

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 81,21Ñ0,56 84,22Ñ0,43 83,19Ñ0,40 85,73Ñ0,78 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ 84,00Ñ0,42 87,37Ñ0,21 86,10Ñ0,30 88,10Ñ0,72 

ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ 11,05Ñ0,44 13,00Ñ0,40 13,33Ñ0,33 14,55Ñ0,50 

ʉʳʨʦʡ ʞʠʨ 81,77Ñ0,64 82,86Ñ0,75 82,44Ñ1,20 83,00Ñ0,90 

ɹʕɺ 84,97Ñ0,62 88,00Ñ0,50 86,98Ñ0,21 89,99Ñ0,50 

 

ɺ ʭʦʜʝ 1 ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʫ ʧʪʠʮʳ 

2 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʢʦʤʙʠ-

ʢʦʨʤʘ ʧʨʦʙʠʦʪʠʢʘ ʇʨʦʚʠʪʦʣ ʚ ʢʦʣʠʯʝʩʪʚʝ 

1250 ʛ/ʪ ʢʦʨʤʘ ʧʨʦʠʟʦʰʣʦ ʜʦʩʪʦʚʝʨʥʦʝ 

(P>0,95) ʧʦʚʳʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʚʘʨʠ-

ʤʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 2,80%,  ʩr -

ʨʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 2,80%, ʢʣʝʪʯʘʪʢʠ ï ʥʘ 

3,41% ʠ ɹʕɺ  ï ʥʘ 3,00% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.   

ʉʤʝʩʴ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʧʨʦʙʠʦʪʠʢʦʤ ʦʢʘʟʘʣʘ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ 

ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʝʨʝʚʘʨʠʤʦʩʪʴ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʤʙʠʢʦʨʤʘ, ʯʪʦ ʧʦʟʚʦ-

ʣʠʣʦ ʮʳʧʣʷʪʘʤ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦʩʪʦʚʝʨʥʦ 

(ʈ>0,95) ʧʨʝʚʟʦʡʪʠ ʢʦʥʪʨʦʣʴ ʧʦ ʢʦʵʬʬʠʮʠʝʥ-

ʪʘʤ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʥʘ 4,25%; ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ï ʥʘ 4,10%; ʩʳʨʦʡ 

ʢʣʝʪʯʘʪʢʠ ï ʥʘ 3,50% ʠ ɹʕɺ ï ʥʘ 5,02%. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʤʝʥʥʳʭ ʦʧʳʪʦʚ ʨʘʩʩʯʠ-

ʪʘʣʠ ʙʘʣʘʥʩ ʘʟʦʪʘ ʫ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ 

(ʪʘʙʣ. 5). 
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ʊʘʙʣʠʮʘ 5 ï ɹʘʣʘʥʩ ʘʟʦʪʘ ʫ ʧʦʜʦʧʳʪʥʦʡ ʧʪʠʮʳ, ʛ 

n=5 

 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʥɹʘʷ 1 ʦʧʳʪʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʦʧʳʪʥʘʷ 

1 ʦʙʤʝʥʥʳʡ ʦʧʳʪ 

ʇʨʠʥʷʪʦ ʩ ʢʦʨʤʦʤ 3,163Ñ0,014 3,156Ñ0,017 3,147Ñ0,011 3,148Ñ0,019 

ɺʳʜʝʣʝʥʦ 

ʚ ʢʘʣʝ 
 

0,514Ñ0,004 

 

0,413Ñ0,004 

 

0,362Ñ0,004 

 

0,404Ñ0,007 

ʚ ʤʦʯʝ 1,010Ñ0,005 1,070Ñ0,007 1,093Ñ0,003 1,063Ñ0,006 

ʆʪʣʦʞʝʥʦ ʘʟʦʪʘ 1,639Ñ0,003 1,673Ñ0,004 1,692Ñ0,006 1,681Ñ0,005 

ʀʩʧʦʣʴʟʦʚʘʥʦ, %: 

ʦʪ ʧʨʠʥʷʪʦʛʦ   

 

51,89Ñ0,38 

 

53,01Ñ0,41 

 

53,76Ñ0,44 

 

53,40Ñ0,47 

2 ʦʙʤʝʥʥʳʡ ʦʧʳʪ 

ʇʨʠʥʷʪʦ ʩ ʢʦʨʤʦʤ 3,157Ñ0,011 3,165Ñ0,012 2,998Ñ0,017 3,126Ñ0,013 

ɺʳʜʝʣʝʥʦ 

ʚ ʢʘʣʝ 

 

0,509Ñ0,006 

 

0,425Ñ0,004 

 

0,356Ñ0,002 

 

0,409Ñ0,005 

ʚ ʤʦʯʝ 1,005Ñ0,003 1,010Ñ0,006 0,899Ñ0,005 0,899Ñ0,007 

ʆʪʣʦʞʝʥʦ ʘʟʦʪʘ 1,643Ñ0,004 1,730Ñ0,005 1,743Ñ0,004 1,818Ñ0,006 

ʀʩʧʦʣʴʟʦʚʘʥʦ, %: 

ʦʪ ʧʨʠʥʷʪʦʛʦ   

 

52,04Ñ0,40 

 

54,66Ñ0,46 

 

58,14Ñ0,38 

 

58,16Ñ0,49 

  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 1 ʦʙʤʝʥʥʦʛʦ ʦʧʳʪʘ ʣʫʯ-

ʰʫʶ ʫʩʚʦʷʝʤʦʩʪʴ ʘʟʦʪʘ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʬʦ-

ʥʝ ʥʠʪʨʘʪʦʚ ʠ ʤʠʢʦʪʦʢʩʠʥʘ ʦʙʝʩʧʝʯʠʣʦ 

ʩʢʘʨʤʣʠʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʇʨʦʚʠʪʦʣ ʚ ʜʦʟʝ 

1250 ʛ/ʪ ʢʦʨʤʘ, ʧʦɻ ʪʦʤʫ ʮʳʧʣʷʪʘ 2 ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʦʪʢʣʘʜʳʚʘʣʠ ʟʘ ʩʫʪʢʠ ʚ ʪʝʣʝ ʥʘ 3,26% 

(P>0,95) ʙʦʣʴʰʝ ʘʟʦʪʘ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. 

ɺ ʭʦʜʝ 2 ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʫʩʚʦʷʝʤʦʩʪʴ ʧʨʦʪʝʠʥʘ ʨʘʮʠʦʥʘ ʫ ʧʦʜʦʧʳʪʥʦʡ 

ʧʪʠʮʳ ʦʢʘʟʘʣʠ ʩʦʚʤʝʩʪʥʳʝ ʜʦʙʘʚʢʠ ʧʨʦʙʠʦ-

ʪʠʢʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʚʫʤʷ ʬʝʨʤʝʥʪʥʳʤʠ ʧʨʝ-

ʧʘʨʘʪʘʤʠ, ʧʦʵʪʦʤʫ ʧʦ ʩʫʪʦʯʥʦʤʫ ʦʪʣʦʞʝʥʠʶ 

ʘʟʦʪʘ ʤʷʩʥʳʝ ʮʳʧʣʷʪʘ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦʩ-

ʪʦʚʝʨʥʦ (P>0,95) ʧʨʝʚʟʦʰʣʠ ʢʦʥʪʨʦʣʴ ʥʘ 

6,51%.  

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʧʪʠʮʝʚʦʜʩʪʚʦ, ʧʪʠ-

ʮʝʚʦʜʯʝʩʢʠʡ ʧʦʜʢʦʤʧʣʝʢʩ ɸʇʂ, ʢʦʨʤʦʧʨʦʠʟ-

ʚʦʜʩʪʚʦ. 

ɺʳʚʦʜʳ. 1. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 1 ʦʧʳʪʘ ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʤ ʬʦʥʝ ʥʠʪʨʘʪʦʚ ʠ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʢʘʨʤʣʠʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʇʨʦ-

ʚʠʪʦʣ ʚ ʜʦʟʝ 1250 ʛ/ʪ ʢʦʨʤʘ, ʯʪʦ ʧʦʟʚʦʣʝ̫ʪ 

ʧʦʚʳʩʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ, ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ, 

ʫʚʝʣʠʯʠʪʴ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʫʩʚʦʷʝʤʦʩʪʴ ʧʠ-

ʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʘ ʥʘ ʦʩʥʦʚʝ ʟʝʨʥʘ 

ʢʫʢʫʨʫʟʳ, ʧʰʝʥʠʮʳ ʠ ʰʨʦʪʘ ʧʦʜʩʦʣʥʝʯʥʦʛʦ. 

2. ɼʘʥʥʳʝ 2 ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ʨʘʮʠʦʥʳ ʷʯʤʝʥʥʦ-ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʪʠʧʘ ʩʣʝʜʫ-

ʝʪ ʚʢʣʶʯʘʪʴ ʧʨʦʙʠʦʪʠʢ ɹʠʬʠʜʫʤ ʉʍɾ ʠ 

ʩʤʝʩʴ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʇʨʦʪʦʩʫʙʪʠ-

ʣʠʥʘ ɻ3ʭ ʠ ʎʝʣʣʦʚʠʨʠʜʠʥʘ ɻ20ʭ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ, ʧʨʠʨʦʩʪ ʞʠʚʦʡ 

ʤʘʩʩʳ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʤʝʪʘʙʦ-

ʣʠʟʤʘ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ. 
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CONSTANT OF MACHINE MILKING OF COWS   

IN MOUNTAIN COND ITIONS 

 

 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʘʰʠʥʥʦʝ ʜʦʝ-

ʥʠʝ ʢʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʳʭ ʭʦʟʷʡʩʪʚ. ʆʧʳʪ 

ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʜʦʡʥʦʛʦ ʧʦʛʦ-

ʣʦʚʴʷ ʥʘ ʛʦʨʥʳʭ ʧʘʩʪʙʠʱʘʭ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠ-

ʩʫʪʩʪʚʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʝ ʨʘʙʦʪʳ ʚʘʢʫʫʤʥʦʡ ʫʩʪʘʥʦʚ-

ʢʠ ʜʦʠʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʙʦʣʝʝ ʞʝʩʪʢʠʡ ʨʝ-

ʞʠʤ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ, ʧʨʦʷʚʣʷʶʱʠʡ ʩʝʙʷ ʚ 

ʧʦʚʳʰʝʥʠʠ ʚʘʢʫʫʤʤʝʪʨʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ  

ʫʤʝʥʴʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʳʚʝʜʝʥʠʷ ʤʦʣʦʢʘ, ʯʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʚ ʮʝʣʦʤ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ 

ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ ʢʦʨʦʚ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʮʝʩʩʘ 

ʤʘʰʠʥʥʦʛʦ ʚʳʚʝʜʝʥʠʷ ʤʦʣʦʢʘ ʚʳʷʚʣʝʥʘ ʟʘʢʦ-

ʥʦʤʝʨʥʦʩʪʴ ʧʦʩʪʦʷʥʩʪʚʘ ʢʦʣʠʯʝʩʪʚʘ ʧʫʣʴʩʦʚ 

ʟʘ ʚʝʩʴ ʧʨʦʮʝʩʩ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ (10-30 ʢʇʘ) ʦʪ ʦʙʳʯʥʦʛʦ ʨʝʞʠʤʘ ʜʣʷ 

ʩʝʨʠʡʥʳʭ ʜʦʠʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ʜʦ 100 ʢʇʘ ʠʣʠ 

ʜʦ 1000 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ).  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʠʪʤ ʧʫʣʴʩʘʮʠʠ ʜʦʠʣʴʥʳʭ 

ʩʪʘʢʘʥʦʚ ʟʘʜʘʝʪ ʚ ʜʦʠʣʴʥʦʤ ʘʧʧʘʨʘʪʝ ʧʫʣʴʩʘ-

ʪʦʨ ʠ ʢʣʶʯʝʚʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ 

ʠʟʤʝʥʝʥʠʷ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʳ ʧʫʣʴʩʘʮʠʠ, ʷʚʣʷ-

ʝʪʩʷ ʫʧʨʘʚʣʷʶʱʘʷ ʢʘʤʝʨʘ ʧʫʣʴʩʘʪʦʨʘ. ʄʘʪʝ-

ʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʷʚʣʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʠ ʧʦʟʚʦʣʠʣ ʚʥʝʩʪʠ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʩʝʨʠʡʥʦʛʦ 

ʧʫʣʴʩʘʪʦʨʘ (ɸɼʋ-1) ʥʝʢʦʪʦʨʳʝ ʥʦʚʰʝʩʪʚʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʝʛʫʣʠʨʦʚʢʫ ʧʫʣʴʩʘʮʠʠ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝ-

ʥʠʷ.  ɼʘʥʥʦʝ ʥʦʚʦʚʚʝʜʝʥʠʝ ʙʳʣʦ ʦʬʦʨʤʣʝʥʦ ʠ 

ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ. ɹʳʣ ʠʟʛʦʪʦʚ-

ʣʝʥ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʠ ʫʩʧʝʰʥʦ ʧʨʦʰʝʣ ʩʨʘʚ-

ʥʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʛʦʨʥʳʭ ʧʘʩʪʙʠʱʘʭ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʜʘʝʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʘʟʨʘʙʦʪʢʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʥʳʝ ʧʘʩʪʙʠʱʘ, ʢʦʨʦʚʘ, 
ʤʘʰʠʥʥʦʝ ʜʦʝʥʠʝ, ʢʦʣʠʯʝʩʪʚʦ ʧʫʣʩɹʦʚ. 

 

The article is dealt with machine milking of 

cows in conditions of mountain farms. Experience 

in conditions of dairy herd in mountain pastures 

showed the presence of some difficulties, in partic-

ular, changes in work of the vacuum unit of milk-

ing machine, tougher regime of lactation, manifest-

ing itself in increasing the vacuum pressure and 

decrease in velocity of milk excretion, which has a 

negative impact on overall, the prospect of machine 

milking of cows in mountain conditions. In theoret-

ical studies of the process of milk removal  by ma-

chine is detected a pattern of constant number of 

pulses for the entire process with decreasing at-

mospheric pressure (10-30 psi) from the normal 

mode for serial milking machines (up to 100 kPa 

and up to 1000 m above sea level).  

It is known that the pulsing rhythm of glasses in 

milking machine and pulsator and key parameters 

influencing on the change given to the pulsation 

frequency is managing the pulsator chamber. Ma-

thematical analysis revealed law to make it possible 

to design a serial Pulsator (ADA-1) some innova-

tions that are adjustable to pulsation depending on 

changes of atmospheric pressure. This innovation 

has been issued and received a patent for the inven-

tion. It was made a prototype and was successfully 

passed comparative tests in the mountain pastures 

of Kabardino-Balkaria. It is based on the research 

of recommendation for use in the manufacture of 

the proposed development. 

 

 

 

 

 

 

Key words: mountain pastures, cows, milking 
machine, number of pulses. 
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ɺʚʝʜʝʥʠʝ. ʄʘʰʠʥʥʦʝ ʜʦʝʥʠʝ ʢʦʨʦʚ ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʤʦʣʦʯʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪ-

ʚʝ. ʆʪʛʦʥʥʦʝ, ʙʝʩʧʨʠʚʷʟʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʦʚ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʚʠʜʦʤ ʩʦ-

ʜʝʨʞʘʥʠʷ.  

ʆʪʝʯʝʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʦʟʜʘʝʪʩʷ ʠ 

ʨʝʘʣʠʟʫʝʪʩʷ ʜʣʷ ʫʩʣʦʚʠʡ ʜʦ 1000 ʤ.ʥ.ʫ.ʤ. 

ɺʳʰʝ ʜʘʥʥʦʡ ʦʪʤʝʪʢʠ ʷʚʣʷʝʪʩʷ ʛʦʨʥʳʤ ʫʩʣʦ-

ʚʠʝʤ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʚʳʰʝ 230 

ʤʣʥ. ʛʘ ʧʘʩʪʙʠʱ [1]. ɻʦʨʥʳʝ ʧʘʩʪʙʠʱʘ ʠʤʝ-

ʶʪʩʷ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ, ʋʨʘʣʝ ʠ ʚ ɺʦʩʪʦʯ-

ʥʦʡ ʉʠʙʠʨʠ [2]. ʂʨʦʤʝ ʪʦʛʦ, ʛʦʨʥʳʝ ʧʘʩʪʙʠʱʘ 

ʠ ʩʝʥʦʢʦʩʳ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʚ ʂʘ-

ʟʘʭʩʪʘʥʝ, ʊʘʜʞʠʢʠʩʪʘʥʝ ʠ ʂʠʨʛʠʟʠʠ. 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʝʨʠʡʥʦ ʥʝ ʚʳʧʫʩʢʘʝʪ 

ʜʦʠʣʴʥʳʝ ʤʘʰʠʥʳ ʜʣʷ ʛʦʨʥʳʭ ʫʩʣʦʚʠʡ. ʇʦ-

ʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʜʦʠʣʴʥʳʭ ʤʘʰʠʥ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ 

ʛʦʨʥʦʛʦ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʥɹʦʡ 

ʟʘʜʘʯʝʡ. 

ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʦʩʚʷʱʝʥʳ 

ʨʘʙʦʪʳ [3, 4]. ʆʩʥʦʚʥʦʡ ʬʘʢʪʦʨ, ʚʣʠʷʶʱʠʡ ʥʘ 

ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦʠʣʴ-

ʥʦʡ ʤʘʰʠʥʳ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʝʪʩʷ ʧʦ-

ʥʠʞʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ (ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʛʦ) 

ʜʘʚʣʝʥʠʷ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʜʦʠʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʦʣʫʯʠʣʘ ʤʘʨ-

ʢʘ ɸɼʋ-1 ʠʣʠ ʝʝ ʘʥʘʣʦʛʠ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ-

ʜʦʙʥʦ [5]: ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 

(ʜʦʠʣʴʥʳʝ ʩʪʘʢʘʥʳ ʜʚʫʭʢʘʤʝʨʥʳʝ, ʚʘʢʫʫʤʥʘʷ  

ʫʩʪʘʥʦʚʢʘ ʠ ʧʫʣʴʩʘʪʦʨ ʨʘʙʦʪʘʶʪ ʚ ʟʘʜʘʥʥʦʤ 

ʨʝʞʠʤʝ ʜʦ 1000 ʤ.ʥ.ʫ.ʤ.); ʧʦ ʧʨʠʥʮʠʧʫ ʨʘʙʦ-

ʪʳ (2-ʭ ʠʣʠ 3-ʭʪʘʢʪʥʳʝ ï ʦʪʩʦʩ ʤʦʣʦʢʘ ʚʘʢʫ-

ʫʤʤʝʪʨʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ ʦʪ ʚʘʢʫʫʤʥʦʡ ʫʩ-

ʪʘʥʦʚʢʠ, ʩʞʘʪʠʝ ʠ ʝʩʣʠ 3-ʭʪʘʢʪʥʳʡ ʪʘʢʪ ʦʪ-

ʜʳʭʘ). 

ʄʝʪʦʜʳ ʠ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘ-

ʙʦʪ. ʆʧʠʨʘʷʩʴ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, 

ʦʧʠʰʝʤ ʧʨʦʮʝʩʩ ʚʳʚʝʜʝʥʠʷ ʤʦʣʦʢʘ. ʉʨʝʜʥʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʢʘ, ʚʳʜʦʝʥʥʦʝ ʜʦʠʣʴʥʳʤ ʘʧ-

ʧʘʨʘʪʦʤ ɸɼʋ-1 ʠʟ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʢʦʨʦʚʳ 

ʟʘ ʦʜʥʫ ʜʦʡʢʫ [4]: 

ʄʚʳʜ = N0 Ā K, (1) 

ʛʜʝ:  

ʄʚʳʜ ï ʨʘʟʦʚʳʡ ʤʘʰʠʥʥʳʡ ʫʜʦʡ ʢʦʨʦʚʳ, 

ʢʛ; 

N0 ï ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʣʴʩʘʮʠʦʥ-

ʥʳʭ ʮʠʢʣʦʚ, ʩʦʚʝʨʰʘʝʤʳʭ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʜʥʠʤ ʜʦʠʣʴʥʳʤ ʘʧʧʘʨʘʪʦʤ ʚ ʪʝ-

ʯʝʥʠʝ ʦʜʥʦʡ ʜʦʡʢʠ, ʧʫʣʴʩ; 

K ï ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʤʦʣʦʢʘ, ʧʦʣʫʯʘʝʤʘʷ ʠʟ 

ʯʝʪʳʨʝʭ ʜʦʣʝʡ ʚʳʤʝʥʠ ʯʝʪʳʨʴʤʷ ʜʦʠʣʴʥʳʤʠ 

ʩʪʘʢʘʥʘʤʠ ʟʘ ʦʜʠʥ ʨʘʙʦʯʠʡ ʮʠʢʣ, ʢʛ/ʧʫʣʴʩ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ [3]: 

tʤ = N0 Ā tʮ = N0 / ni, (2) 

ʛʜʝ: 

 tʤi ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ ʦʜ-

ʥʦʡ ʢʦʨʦʚʳ, ʩ; 

tʮi ï ʧʝʨʠʦʜ ʮʠʢʣʘ, ʩ; 

ni ï ʯʘʩʪʦʪʘ ʧʫʣʴʩʦʚ, ʩ
-1; 

 

 

,

 

(3) 
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ʛʜʝ:  

ʈŭi ï ʘʪʤʦʩʬʝʨʥʦʝ (ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʝ) ʜʘʚ-

ʣʝʥʠʝ, ʢʇʘ (ʤʤ.ʨʪ.ʩʪ.); 

hi ï ʚʘʢʫʫʤʤʝʪʨʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʜʦʠʣʴ-

ʥʦʤ ʘʧʧʘʨʘʪʝ, ʢʇʘ; 

V ï ʦʙʲʸʤ ʫʧʨʘʚʣʷʶʱʝʡ ʢʘʤʝʨʳ ʧʫʣʴʩʘ-

ʪʦʨʘ, ʤ3; 

l0 ï ʜʣʠʥʘ ʢʘʥʘʣʘ, ʩʦʝʜʠʥʷʶʱʝʛʦ ʫʧʨʘʚ-

ʣʷʶʱʫʶ ʢʘʤʝʨʫ ʧʫʣʴʩʘʪʦʨʘ ʩ ʢʘʤʝʨʦʡ ʧʝʨʝ-

ʤʝʥʥʦʛʦ ʚʘʢʫʫʤʤʝʪʨʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʤ; 

d0 ï ʜʠʘʤʝʪʨ ʢʘʥʘʣʘ ʧʫʣʴʩʘʪʦʨʘ, ʩʦʝʜʠ-

ʥʷʶʱʝʛʦ ʫʧʨʘʚʣʷʶʱʫʶ ʢʘʤʝʨʫ ʧʫʣʴʩʘʪʦʨʘ ʩ 

ʢʘʤʝʨʦʡ ʧʝʨʝʤʝʥʥʦʛʦ ʚʘʢʫʫʤʤʝʪʨʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʤ; 

ɖʚ ï ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʚʦʟʜʫʭʘ, 

18,1Ŀ10-6 ʇʘĿʩ; 

h1 ï ʥʘʠʙʦʣʴʰʝʝ ʚʘʢʫʫʤʤʝʪʨʠʯʝʩʢʦʝ ʜʘʚ-

ʣʝʥʠʝ ʚ ʧʫʣʴʩʘʪʦʨʝ, ʢʇʘ; 

h2 ï ʥʘʠʤʝʥʴʰʝʝ ʚʘʢʫʫʤʤʝʪʨʠʯʝʩʢʦʝ ʜʘʚ-

ʣʝʥʠʝ ʚ ʫʧʨʘʚʣʷʶʱʝʡ ʢʘʤʝʨʝ ʧʫʣʴʩʘʪʦʨʘ, 

ʢʇʘ; 

Dʤ ï ʜʠʘʤʝʪʨ ʤʝʤʙʨʘʥʳ ʧʫʣʴʩʘʪʦʨʘ, ʤ. 

 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ, ʭʦʜ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ. ʆʧʳʪʥʳʝ ʜʘʥʥʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʪʘʢʦʛʦ ʧʫʣʴʩʘʪʦʨʘ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦʛʦ ʭʦʟʷʡ-

ʩʪʚʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʛʨʘʬʠʢʘʭ ï ʨʠʩʫ-

ʥʦʢ 1 ʠ 2. 

ʅʘ ʛʨʘʬʠʢʝ (ʨʠʩ. 1) ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʩʨʝʜ-

ʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʩʦʪʘʭ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦ-

ʨʷ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʢʨʠʚʳʝ (ʨʠʩ. 1 ʠ 2) ʧʦʢʘʟʳ-

ʚʘʶʪ ʧʦʩʪʦʷʥʩʪʚʦ ʢʦʣʠʯʝʩʪʚʘ ʧʫʣʴʩʦʚ N, ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʛʦ ʚʳʚʝ-

ʜʝʥʠʷ ʤʦʣʦʢʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʦʝʥʠʷ tʤ ʠ ʯʘʩʪʦʪʳ 

ʧʫʣʴʩʦʚ n, ʧʨʠ ʫʩʣʦʚʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪ-

ʚʠʷ ʨʝʬʣʝʢʩʘ ʤʦʣʦʢʦʦʪʜʘʯʠ ʫ ʢʦʨʦʚʳ ʠ ʧʦ-

ʩʪʦʷʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩʝʢʨʝʮʠʠ. ʉ ʫʯʝʪʦʤ 

ʦʙʥʘʨʫʞʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʣʥʦʛʦ ʚʳ-

ʚʝʜʝʥʠʷ ʤʦʣʦʢʘ (N=const) ʦʙʲʝʜʠʥʠʤ ʧʦʣʫ-

ʯʝʥʥʳʝ ʦʧʳʪʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʥʦʤʦʛʨʘʤʤʳ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʛʦʨʥʳʭ ʭʦʟʷʡʩʪʚ ï ʨʠʩʫʥʦʢ 3. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʦʤʦʛʨʘʤʤʘ 

(ʨʠʩ. 3) ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʙʣʠʞʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʚʝʣʠʯʠʥ ʤʦʣʦʢʦʚʳʚʝʜʝ-

ʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʳʭ ʭʦʟʷʡʩʪʚ, ʠʤʝʪʴ ʦʙ-

ʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʧʫʣʴ-

ʩʦʚ, ʚʨʝʤʝʥʠ ʚʳʚʝʜʝʥʠʷ ʤʦʣʦʢʘ, ʚʝʣʠʯʠʥʳ 

ʫʜʦʷ, ʦʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ʧʫʣʴʩʦʚ ʦʩʪʘʝʪʩʷ ʚ 

ʧʨʠʙʣʠʞʝʥʥʦʤ ʚʠʜʝ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ. 

ɼʝʡʩʪʚʠʝ ʨʝʬʣʝʢʩʘ ʤʦʣʦʢʦʦʪʜʘʯʠ ʦʛʨʘʥʠʯʝ-

ʥʦ ʜʝʡʩʪʚʠʝʤ ʚ ʦʨʛʘʥʠʟʤʝ ʦʢʩʠʪʦʮʠʥʘ, ʯʪʦ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ 

ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ï ʥʝ-

ʧʦʣʥʦʪʘ ʚʳʚʝʜʝʥʠʷ ʤʦʣʦʢʘ, ʩʧʘʜ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ, ʧʝʨʝʜʝʨʞʢʠ ʜʦʠʣʴʥʳʭ ʩʪʘʢʘʥʦʚ, ʤʘʩ-

ʪʠʪ ʠ ʚʳʙʨʘʢʦʚʳʚʘʥʠʝ ʢʦʨʦʚʳ. ɺʳʷʚʣʝʥʥʘʷ 

ʢʦʥʩʪʘʥʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʤʫ ʧʨʦʜʚʠ-

ʞʝʥʠʶ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʜʦʠʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ɸɼʋ-1 ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ  

ʛʦʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʜʦʡʥʳʡ ʢʦʨʦʚ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʚʳʚʝʜʝʥʠʷ ʤʦʣʦʢʘ ʦʪ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʧʫʣʴʩʦʚ  

ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ 

 

N, ʧʫʣʴʩ                     90 ʢʇʘ                 70 ʢʇʘ 
                                 

ʜʦ 1500 ʤ.ʥ.ʫ.ʤ.     ʜʦ 2500 ʤ.ʥ.ʫ.ʤ. 
 

500                  100 ʢʇʘ             80 ʢʇʘ 
   

       ʜʦ 1000 ʤ.ʥ.ʫ.ʤ.                     ʜʦ 2000 ʤ.ʥ.ʫ.ʤ. 

 

 

 

 

 

 

 

 

50 

tʤ, ʩ 

    60            300                600              900 

 

50 

tʤ, ʩ 

   60                 300                     600                     

900 

tʤ, ʩ 
70 ʢʇʘ ʜʦ 2500 ʤ.ʥ.ʫ.ʤ. 

 
 

900 

 
                                         

                                                                           80 ʢʇʘ ʜʦ 2000 ʤ.ʥ.ʫ.ʤ. 

600 

                                                                     
                                                  90 ʢʇʘ ʜʦ 1500 ʤ.ʥ.ʫ.ʤ. 

100 ʢʇʘ 

ʜʦ 1000 ʤ.ʥ.ʫ.ʤ. 

 

              0,6           0,7           0,8           0,9          1,0n, ʩ-1 
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 n, ͫ -1 

1,0 

 

 

 

 

 

 

 

 

 

0,1 

          70          80          90   ˾ iɻ, ͟ ˽͊ t iͣ, c                                        60 

ͦ˸͋,̈́ ͟  ͎

ˢ˨-ʕ -̅м s

ˢ˨-̂1 

1 

2 

3 

4 

ͦ˸ͫ ͭ

͍˸· ͒

 
ʈʠʩʫʥʦʢ 3 ï ʅʦʤʦʛʨʘʤʤʘ ʤʦʣʦʢʦʚʳʚʝʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʳʭ ʭʦʟʷʡʩʪʚ 

* ï ʧʨʠ ʈŭi ʤʝʥʴʰʝ, ʯʝʤ 60 ʢʇʘ ʤʘʰʠʥʥʦʝ ʜʦʝʥʠʝ ʢʦʨʦʚ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ, ʪʘʢ ʢʘʢ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʫʣʴʩʘʮʠʦʥ-

ʥʦʛʦ ʮʠʢʣʘ ʚʝʣʠʢʘ. 

 

ɸʥʘʣʠʟ ʬʦʨʤʫʣ (2) ʠ (3). ʏʘʩʪʦʪʫ ʧʫʣʴʩʦʚ 

ʟʘʜʘʝʪ ʧʫʣʴʩʘʪʦʨ, ʛʜʝ ,  ʠ  ʷʚʣʷʶʪʩʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʠʟʤʝʥʷʷ ʢʦ-

ʪʦʨʳʝ ʚʦʟʤʦʞʥʦ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʠʟʤʝʥʝ-

ʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʯʪʦ ʙʫʜʝʪ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʪʴ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʝ ʧʫʣʴʩʘʪʦʨʘ 

ʧʨʠ ʧʦʥʠʞʝʥʠʠ  ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʭʦ-

ʟʷʡʩʪʚʦʚʘʥʠʷ. 
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ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʙʳʣ 

ʦʬʦʨʤʣʝʥ ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ (çʇʫʣʴʩʘʪʦʨè 

ˉ2111654) [6], ʠʟʛʦʪʦʚʣʝʥ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 

(ʨʠʩ. 4) ʠ ʧʦʜʪʚʝʨʜʠʣ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʨʛʫʤʝʥ-

ʪʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʩʤ. ʢʨʠʚʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 

3 ʜʣʷ ɸɼɺ-ʌ-1ɸ). 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʇʫʣʴʩʘʪʦʨ ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ɸɼɺ-ʌ-1ɸ 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘ-

ʥʳ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ ʢʦʨʦʚ 

ʥʘ ʛʦʨʥʳʭ ʧʘʩʪʙʠʱʘʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ. 

ɺʳʚʦʜʳ. 
1. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʤʝʝʪʩʷ ʙʦʣʴ-

ʰʦʡ ʧʦʪʝʥʮʠʘʣ ʛʦʨʥʳʭ ʧʘʩʪʙʠʱ ʜʣʷ ʚʝʜʝʥʠʷ 

ʫʩʧʝʰʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʤʦʣʦʯ-

ʥʦʛʦ. 

2. ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʠʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʳʭ ʭʦʟʷʡʩʪʚ ʫʩʫʛʫʙʣʷʶʪʩʷ 

ʚʦʟʤʦʞʥʳʝ ʚʨʝʜʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʰʠʥʥʦʛʦ 

ʜʦʝʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʢʦʨʦʚ. 

3. ɺʳʷʚʣʝʥʘ ʢʦʥʩʪʘʥʪʘ ʧʨʠ ʧʝʨʝʤʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ ʢʦʨʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʛʦʨʥʳʭ ʭʦʟʷʡʩʪʚ ï ʢʦʣʠʯʝʩʪʚʦ ʧʫʣʴ-

ʩʦʚ ʧʦʩʪʦʷʥʥʦ ʜʣʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʜʦʡʥʦʛʦ 

ʩʪʘʜʘ. 

4. ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʳʚʝʜʝʥʠʷ ʤʦʣʦʢʘ 

ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʳʭ ʭʦʟʷʡʩʪʚ. 

5. ɺʥʝʜʨʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʫʣʴʩʘʪʦʨʘ ʜʦʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ɸɼɺ-ʌ-1ɸ 

ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ ʚ 

ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 
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OF BAKERY  PRODUCTS 

 

 
ɿʜʦʨʦʚʦʝ, ʧʦʣʥʦʮʝʥʥʦʝ ʧʠʪʘʥʠʝ ï ʦʩʥʦʚʘ 

ʬʠʟʠʯʝʩʢʦʡ ʠ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʫʩʣʦʚʠʝ ʘʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ. 

ɺʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʦʩʪʘʚ ʨʝʮʝʧʪʫʨ ʪʨʘʜʠʮʠ-

ʦʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʠʜʘʪʴ 

ʠʤ ʥʦʚʳʝ ʩʚʦʡʩʪʚʘ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʪʨʝʙ-

ʣʝʥʠʝ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ 

ʯʝʣʦʚʝʢʘ, ʠ ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʪʴ ʠʣʠ ʚʦʚʩʝ 

ʫʩʪʨʘʥʷʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʥʝ-

ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʮʝʧʪʫʨʥʦʛʦ 

ʠʥʛʨʝʜʠʝʥʪʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʝʙʦʙʫʣʦʯʥʳʭ 

ʠʟʜʝʣʠʡ ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʣʫʬʘʙʨʠʢʘʪ çʇʶʨʝ ʠʟ 

ʤʘʣʠʥʳè. ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʶʨʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʧʝʢʪʠʥʦʚʳʭ 

ʚʝʱʝʩʪʚ ʚ ʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 0,27%, ʢʣʝʪʯʘʪʢʠ ï 

1,82%, ʢʘʪʝʭʠʥʦʚ ï 103 ʤʛ/100 ʛ, ʘʥʪʦʮʠʘʥʦʚ ï 

67 ʤʛ/100 ʛ, ʣʝʡʢʦʘʥʪʦʮʠʘʥʦʚ ï 42 ʤʛ/100 ʛ, 

ʬʣʘʚʦʥʦʣʦʚ ï 18 ʤʛ/100 ʛ, ʢʘʣʠʷ ï 17,3 ʤʛ/100 ʛ, 

ʥʘʪʨʠʷ ï 1,85 ʤʛ/100 ʛ, ʢʘʣʴʮʠʷ ï 2,90 ʤʛ/100 ʛ, 

ʤʘʛʥʠʷ ï 1,13 ʤʛ/100 ʛ, ʬʦʩʬʦʨʘ ï 5,54 ʤʛ/100 ʛ. 

ʆʧʨʝʜʝʣʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʠʨʦʚʢʘ ʧʶʨʝ ʠʟ 

ʤʘʣʠʥʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ 

ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ, 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʠ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ï 5% ʢ ʤʘʩʩʝ ʤʫʢʠ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʙʫʣʦʯʝʢ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʶʨʝ ʠʟ ʷʛʦʜ ʤʘʣʠʥʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʭ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʚʳʰʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʟʜʝʣʠʷʤʠ ʟʘ 

ʩʯʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ɓ-ʢʘʨʦʪʠʥʘ ʠ 

ʪʦʢʦʬʝʨʦʣʦʚ, ʧʨʠʩʫʪʩʪʚʠʷ ʈ-ʘʢʪʠʚʥʳʭ ʚʝ-

ʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʘ ʉ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ, 
ʧʶʨʝ ʠʟ ʷʛʦʜ ʤʘʣʠʥʳ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʧʦʢʘ-

ʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ. 

A healthy, balanced diet is the basis of physical 

and mental efficiency, a condition of active human 

longevity.  

The introduction of additional ingredients with 

a high content of physiologically active components 

in the formulations of traditional food is allowed to 

give new properties. Regular consumption of these 

products has a positive regulatory impact on the 

certain metabolic processes in human body, and 

thus reduces or even eliminates the negative conse-

quences of the effects of malnutrition. 

As an additional ingredient for the production 

of prescription is used bakery products used prefa-

bricated çPuree from raspberryè. The study of 

chemical composition of the co-mash is showed 

that the content of pectin in it is 0,27%, c cellulose 

is 1,82%, catechins ï 103 mg/100 g, anthocyanins  

are 67 mg/100 g, leucoanthocyanins are  42 mg/100 

g, flavonols are 18 mg/100 g, of potassium is 

17,3 mg/100 g, of sodium is 1,85 mg/100 g calcium 

is 2,90 mg/100 g, of magnesium is 1,13 mg/100 g, 

and of phosphorus is 5,54 mg/100 g 

The optimal dosage of mashed raspberry at 

which improves the quality of bakery products on 

organoleptic, physical-chemical, structural and 

mechanical characteristics is 5% by weight of 

flour. 

It was worked out the technology of preparation 

of rolls with the addition of raspberry puree. It has 

been established that their nutritional value is 

higher compared in comparison with conventional 

products due to higher content of .beta.-carotene 

and tocopherols, the presence of P-active sub-

stances and vitamin C. 
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