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1 

¨č«ĉîÆĐé  

¸ĆëĆíńĐđø-°Ćġ»Ćíî»øŃø ŃøîÀńĆíîÆ«ĉđđøŃø  

ĆŃíĆíđøŃø ÀđĐ«ĉíîĐÆĉÆĆ ĐĢ. ¹. ª. ¸ø»ø«Ć 
 

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ  
 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʩʚʷʟʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʩʩʦʚʳʭ  
ʢʦʤʤʫʥʠʢʘʮʠʡ (ʇʀ ˉ ʌʉ77-75291 ʦʪ 15 ʤʘʨʪʘ 2019 ʛ.). ʀʥʜʝʢʩ ʠʟʜʘʥʠʷ ʇʇ921 ɸʆ çʇʦʯʪʘ ʈʦʩʩʠʠè.  
ʀʟʜʘʝʪʩʷ ʩ 2013 ʛ.  ɺʳʭʦʜʠʪ 4 ʨʘʟʘ ʚ ʛʦʜ. 
 

ɾʫʨʥʘʣ ʚʢʣʶʯʝʥ ʚ ʇʝʨʝʯʝʥʴ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʩʥʦʚʥʳʝ 
ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ, ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 
ʜʦʢʪʦʨʘ ʥʘʫʢ 
 

ʋʏʈɽɼʀʊɽʃʔ: ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ        
çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ. ʄ. ʂʦʢʦʚʘè 
 

ɻʃɸɺʅʓʁ ʈɽɼɸʂʊʆʈ:  

ʐʝʢʠʭʘʯʝʚ ʖ. ɸ. ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ.,  

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ) 
 

 

ɿɸʄɽʉʊʀʊɽʃʔ ɻʃɸɺʅʆɻʆ ʈɽɼɸʂʊʆʈɸ:  

ɼʟʫʛʘʥʦʚ ɺ. ɹ. ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ., 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ) 
 

 

ʆʊɺɽʊʉʊɺɽʅʅʓʁ ʈɽɼɸʂʊʆʈ:  

ʊʘʤʘʭʠʥʘ ɸ. ʗ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ., 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ) 
 
 

ʈɽɼɸʂʎʀʆʅʅɸʗ ʂʆʃʃɽɻʀʗ:  

ɸʡʩʘʥʦʚ ɿ. ʄ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ.,  

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ) 
ɸʥʘʭʘʝʚ ʂ. ʅ. ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ.,  
      ʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ       
      ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ 
      (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ)  
ɸʰʠʨʙʝʢʦʚ ʄ. ɾ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʜʦʮ., ʉʝʚʝʨʦ- 
ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ. ʂʦʟʳʙʘʝʚʘ  
(ʇʝʪʨʦʧʘʚʣʦʚʩʢ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ) 

ɹʘʢʫʝʚ ɾ. ʍ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʜʦʮ., ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ  

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ  

ʠ ʧʨʝʜʛʦʨʥʦʛʦ ʩʘʜʦʚʦʜʩʪʚʘ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ)  

ɹʘʪʫʢʘʝʚ ɸ. ɸ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ.,  

ʏʝʯʝʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ɻʨʦʟʥʳʡ, ʈʦʩʩʠʷ) 

ɺʘʩʶʢʦʚʘ ɸ. ʊ. ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., 

ʈʦʩʩʠʡʩʢʠʡ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʈʆʉɹʀʆʊɽʍ) (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

ɺʣʘʩʦʚʘ ʆ. ʀ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʜʦʮ.,  

ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ɻɸʋ (ʉʪʘʚʨʦʧʦʣʴ, ʈʦʩʩʠʷ)  

ɻʚʘʨʘʤʠʷ ɸ. ɸ. ï ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʧʨʦʬ.,  
ʘʢʘʜ. ɸʅ ɸʙʭʘʟʠʠ, ɸʙʭʘʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  
ʫʥʠʚʝʨʩʠʪʝʪ (ʉʫʭʫʤ, ʈʝʩʧʫʙʣʠʢʘ ɸʙʭʘʟʠʷ)  

ɻʫʜʢʦʚʩʢʠʡ ɺ. ɸ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ., ʘʢʘʜ. ʈɸʅ,  

ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʠʤ. ʀ. ɺ. ʄʠʯʫʨʠʥʘ  

(ʄʠʯʫʨʠʥʩʢ, ʈʦʩʩʠʷ)  

ɻʫʢʝʞʝʚ ɺ. ʄ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ.,  

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅ  

(ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ)  

ɼʞʘʙʦʝʚʘ ɸ. ʉ. ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ.,  

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ)  

ɽʩʘʫʣʢʦ ɸ. ʅ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ., ʧʨʦʬ. ʈɸʅ,  

ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ɻɸʋ (ʉʪʘʚʨʦʧʦʣʴ, ʈʦʩʩʠʷ) 

ʂʘʤʙʫʣʦʚ ʉ. ʀ. ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ., ɸʛʨʘʨʥʳʡ  

ʥʘʫʯʥʳʡ ʮʝʥʪʨ çɼʦʥʩʢʦʡè (ɿʝʨʥʦʛʨʘʜ, ʈʦʩʩʠʷ)  

  ʂʘʨʘʝʚʘ ʌ. ɽ. ï ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʜʦʮ.,  

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ) 

 

ʂʦʞʦʢʦʚ ʄ. ʂ. ï ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ.,  
         ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ) 
ʂʫʨʘʩʦʚ ɺ. ʉ. ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ.,                                   
ʂʫʙʘʥʩʢʠʡ ɻɸʋ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ) 

ʄʘʢʩʠʤʦʚ ɺ. ʀ. ï ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ.,  
ʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ï ʄɺɸ ʠʤ. ʂ. ʀ. ʉʢʨʷʙʠʥʘ 
(ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

ʄʘʨʯʝʥʢʦ ɺ. ɺ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ., ʯʣ.-ʢʦʨ. ʈɸʅ,  
ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 
ʧʣʝʤʝʥʥʦʛʦ ʜʝʣʘ (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʇʫʰʢʠʥʦ,  
ʧʦʩ. ʃʝʩʥʳʝ ʧʦʣʷʥʳ, ʈʦʩʩʠʷ) 

ʄʫʢʘʠʣʦʚ ʄ. ɼ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ.,  
ɼʘʛʝʩʪʘʥʩʢʠʡ ɻɸʋ (ʄʘʭʘʯʢʘʣʘ, ʈʦʩʩʠʷ) 

ʅʘʟʨʘʥʦʚ ʍ. ʄ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʜʦʮ.,  
ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ) 

ʅʝʩʤʠʷʥʦʚ ʀ. ɸ. ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ.,  
ɺʦʣʛʦʛʨʘʜʩʢʠʡ ɻɸʋ (ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ) 

ʉʤʘʢʫʝʚ ɼ. ʈ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ., ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘ̫   
ʛʦʩʫʜʘʨʩʪʚʝʥʥʘ̫ ʘʢʘʜʝʤʠ̫ (ʏʝʨʢʝʩʩʢ, ʈʦʩʩʠ̫) 

ʉʦʢʦʣ ʅ. ɺ. ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʂʫʙʘʥʩʢʠʡ ɻɸʋ  
(ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ) 

ʊʘʤʦʚʘ ʄ. ʖ. ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ.,  
ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  
ʫʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ) 

ʊʘʨʯʦʢʦʚ ʊ. ʊ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ.,  
ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ) 

ʊʝʤʠʨʘʝʚ ʈ. ɹ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ.,  
ɻʦʨʩʢʠʡ ɻɸʋ (ɺʣʘʜʠʢʘʚʢʘʟ, ʈʦʩʩʠʷ) 

ʋʩʧʝʥʩʢʠʡ ɸ. ɺ. ï ʜ-ʨ ʚʝʪʝʨʠʥʘʨ. ʥʘʫʢ, ʧʨʦʬ., ʯʣ.-ʢʦʨ. 
ʈɸʅ, ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ï ɺʩʝʨʦʩʩʠʡʩʢʠʡ 
ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 
ʚʝʪʝʨʠʥʘʨʠʠ ʠʤʝʥʠ ʂ. ʀ. ʉʢʨʷʙʠʥʘ ʠ ʗ. ʈ. ʂʦʚʘʣʝʥʢʦ 
ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

ʍʘʥʠʝʚʘ ʀ. ʄ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ.,  
ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ (ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ) 

ʐʝʚʭʫʞʝʚ ɸ. ʌ. ï ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬ., ɺʩʝʨʦʩʩʠʡʩʢʠʡ 
ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʚʮʝʚʦʜʩʪʚʘ          
ʠ ʢʦʟʦʚʦʜʩʪʚʘ ï ʬʠʣʠʘʣ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ                    
ʬʝʜʝʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʮʝʥʪʨʘ  
(ʉʪʘʚʨʦʧʦʣʴ, ʈʦʩʩʠʷ) 

ʐʝʫʜʞʝʥ ɸ. ʍ. ï ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬ., ʘʢʘʜ. ʈɸʅ,  
ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʠʩʘ  
(ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʷ) 

ʐʦʛʝʥʦʚ ʖ. ʍ. ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʘʢʘʜ. ʈɸʅ, ʆʪʜʝʣʝʥʠʝ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ            

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʳ ʛʫʤʠʥʦʚʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ 2023ï2025 ʛʛ. ʥʘ 

ʚʳʱʝʣʦʯʝʥʥʦʤ ʯʝʨʥʦʟʝʤʝ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʩʦʜʝʨʞʠʤʦʝ ʛʫʤʫʩʘ ʚ 

ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ 3,3%, ʦʙʱʠʡ ʘʟʦʪ 0,28%, ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ 34,4 ʤʛ, ʵʢʚʠʚʘʣʝʥʪ ʥʘ 100 ʛʨʘʤʤ 

ʧʦʯʚʳ, ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝʡʪʨʘʣʴʥʘʷ (ʨʅ ï 7); ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʩʦʩʪʘʚʣʷ-

ʝʪ 15,0 ʤʛ ʥʘ 100 ʛ ʧʦʯʚʳ, ʪʦ ʝʩʪʴ ʩʨʝʜʥʷʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ (ʧʦ ʌ. ɺ. ʏʠʨʠʢʦʚʫ); ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʙʤʝʥ-

ʥʳʤ ʢʘʣʠʝʤ ʧʦʚʳʰʝʥʥʘʷ (15ï18 ʤʛ ʥʘ 100 ʛ ʧʦʯʚʳ) (ʧʦ ɺ. ʌ. ʏʠʨʠʢʦʚʫ). ʇʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʧʦʯʚʘ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 57%. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʛʫʤʠʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ ɻʫʤʘʪ +7 ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʛʫʩ-

ʪʦʪʳ ʩʪʦʷʥʠʷ ʫ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ ʠ ʈʦʜʥʠʢ 179 ʉɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 4,9 ʠ 

3,9%. ʊʘʢʞʝ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʫ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ ʠ ʈʦʜʥʠʢ 179 ʉɺ ʧʨʠ ʦʙ-

ʨʘʙʦʪʢʝ ʛʫʤʠʥʦʚʳʤ ʫʜʦʙʨʝʥʠʝʤ ɻʫʤʘʪ +7 (10 ʣ/ʪ + 2 ʣ/ʛʘ) ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ ʧʦʢʘʟʘʪʝʣʝʡ 277,6 ʠ 268,6 ʩʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʫ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʜʦʩʪʠʛʣʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫ-

ʤʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂɹʈ, ʛʜʝ ʟʝʣʝʥʘʷ ʤʘʩʩʘ ʛʠʙʨʠʜʘ ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 179 ʉɺ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʛʦʜʘʤ ʩʦʩʪʘʚʠʣʘ 54,5 ʪ/ʛʘ, ʩʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 18,5 ʪ/ʛʘ, ʵʪʠ ʞʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʛʠʙʨʠʜʘ ʈʦʜʥʠʢ 179 ʉɺ 

49,2 ʠ 16,6 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʘʯʝʩʪʚʦ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʫ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ 

ʠ ʈʦʜʥʠʢ 179 ʉɺ ʧʦʚʳʰʘʣʦʩʴ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʛʫʤʠʥʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ɻʫʤʘʪ +7 ʚ ʜʦʟʠʨʦʚʢʝ 10 ʣ/ʪ + 

2 ʣ/ʛʘ; ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʚʳʩʦʢʦʡ ʦʪʤʝʪʢʝ (20,21 ʠ 20,34 ʛ); ʚʳʭʦʜ 

ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʜʦʩʪʠʛʘʣ ʤʘʢʩʠʤʫʤʘ (12,4 ʠ 11,3 ʪ/ʛʘ). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʙʨʠʜ ʢʫʢʫʨʫʟʳ, ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ, ʈʦʜʥʠʢ 179 ʉɺ, ʟʝʣʝʥʘʷ ʤʘʩʩʘ, ʩʫʭʦʝ ʚʝ-

ʱʝʩʪʚʦ, ʧʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ, ʦʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʢʘʨʦʪʠʥ, ʚʳʭʦʜ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ 
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Expanding the food supply in Kabardino-Balkarian Republic 
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Abstract. This article discusses the results of a study conducted in the foothill zone of Kabardino-Balkaria to 

determine the influence of optimal dose of humic fertilizers on the green forage productivity of corn hybrids. 

Field trials were conducted in 2023ï2025 on leached chernozem, which is characterized by the following 

parameters: humus content in the arable horizon of 3.3%, total nitrogen 0.28%, absorption capacity 34.4 mg 

equivalent per 100 grams of soil, soil solution reaction is neutral (pH ï 7). The content of mobile phosphorus is 

15.0 mg per 100 g of soil, that is, average supply (according to Chirikov), the supply of exchangeable potassium 

is increased (15ï18 mg per 100 g of soil) (according to Chirikov). In terms of mechanical composition, this soil is 

heavy loamy. The physical clay content is 57%. During the experiment, it was found that the use of humic 

fertilizer Humate +7 increased the planting density of corn hybrids Prokhladnensky 175 SV and Rodnik 179 SV 

by 4.9 and 3.9%, respectively. Also, the plant height of the Prokhladneysky 175 SV and Rodnik 179 SV corn 

hybrids, when treated with the humic fertilizer Gumat +7 (10 l/t + 2 l/ha), increases to 277.6 cm and 268.6 cm, 

respectively. The green mass yield of these corn hybrids reaches its biological maximum in the foothills of the 

KBR, where the green mass of the Prokhladneysky 179 SV hybrid averaged 54.5 t/ha and dry matter yielded 18.5 

t/ha, while the Rodnik 179 SV hybrid averaged 49.2 t/ha and 16.6 t/ha, respectively. Green forage quality in the 

Prokhladnensky 175 SV and Rodnik 179 SV corn hybrids was improved by using the humic fertilizer Gumat +7. 

In the 10 L/t + 2 L/ha treatment, digestible protein content was high at 20.21 g and 20.34 g, respectively, and feed 

yields reached a maximum of 12.4 t/ha and 11.3 t/ha, respectively. 

 

Keywords: corn hybrid, Prokhladnensky 175 SV, Rodnik 179 SV, green forage, dry matter, digestible protein, 

metabolizable energy, carotene, feed yield 
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ɺʚʝʜʝʥʠʝ. ʂʫʢʫʨʫʟʘ ʰʠʨʦʢʦ ʢʫʣʴʪʠʚʠʨʫ-

ʝʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʙʣʘʛʦʜʘʨʷ ʨʘʟʥʦʩʪʦʨʦʥʥʝʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ (ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚ ʜʣʷ ʞʠ-

ʚʦʪʥʳʭ, ʧʠʱʠ ʜʣʷ ʣʶʜʝʡ, ʙʠʦʪʦʧʣʠʚʘ) ʠ ʚʳ-

ʩʦʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʫʨʦʞʘʡʥʦʩʪʠ. ʉʧʨʦʩ ʥʘ 

ʟʝʨʥʦ ʢʫʢʫʨʫʟʳ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ ʚ ʩʚʷʟʠ ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ; ʚ 2024 ʛʦʜʫ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʥ ʧʨʝʚʳʩʠʣ 10 ʤʠʣ-

ʣʠʦʥʦʚ ʪʦʥʥ. ʂʫʢʫʨʫʟʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʘʥʦʣʘ ʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧ-

ʣʠʚʘ. ʇʦʵʪʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʫʢʫʨʫʟʳ ʷʚʣʷ-

ʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʘʩʧʝʢʪʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʄʥʦʛʦʯʠʩ-

ʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʝ, ʪʘʢ 

ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ, ʧʦʩʚʷʱʝʥʳ ʧʦʠʩʢʫ ʩʧʦʩʦ-

ʙʦʚ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʢʫʢʫʨʫʟʳ. 

ɸ. ʄ. ʅʦʚʠʯʠʭʠʥ, ʃ. ɸ. ʇʠʩʢʘʨʝʚʘ, ɽ. ɻ. ɹʦ-

ʯʘʨʥʠʢʦʚʘ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʠʣʠ, 

ʯʪʦ é çʚʢʣʶʯʝʥʠʝ ʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ 

ʨʘʩʪʝʥʠʡ ʘʛʨʦʧʨʝʧʘʨʘʪʦʤ çʋʜʦʙʨʝʥʠʝ ʛʫʤʠ-

ʥʦʚʦʝ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʄʠʢʨʦʉʪʠʤ ʤʘʨʢʠ: 

ʄʠʢʨʦʉʪʠʤ-ʎʠʥʢè ʚ ʪʝʭʥʦʣʦʛʠʶ ʚʦʟʜʝʣʳʚʘ-

ʥʠʷ ʢʫʢʫʨʫʟʳ ʚ ʜʦʟʘʭ ʦʪ 1,5 ʜʦ 3,5 ʣ/ʛʘ ʥʝ ʦʢʘ-

ʟʘʣʦ ʚʣʠʷʥʠʷ ʥʘ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʟʳ ʨʘʟʚʠ-

ʪʠʷ ʢʫʢʫʨʫʟʳ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʣʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ 

ʢʫʢʫʨʫʟʳ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ. ʅʘʠʙʦʣʴʰʘʷ 

ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʢʫʢʫʨʫʟʳ ʙʳʣʘ ʧʦʣʫʯʝʥʘ 

ʧʨʠ ʚʥʝʩʝʥʠʠ ʚʳʩʦʢʦʡ ʜʦʟʳ ʫʜʦʙʨʝʥʠʷ. ɺ 

ʦʧʳʪʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʯʘʪʢʦʚ ʥʘ 100 ʨʘʩʪʝʥʠʷʭ, ʤʘʩʩʳ ʟʝʨʝʥ ʚ ʧʦ-

ʯʘʪʢʝ. ʄʘʩʩʘ 1000 ʩʝʤʷʥ ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴ 

ʥʘ 2,7%è [1]. 
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ɺ. ʅ. ʈʳʙʠʥʘ ʠ ʜʨ. ʠʟʫʯʠʣʠ é çʜʝʡʩʪʚʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ N30ʈ30K30, ʙʠʦʛʫʤʫ-

ʩʘ, 4 ʪ/ʛʘ ʠ ʫʜʦʙʨʝʥʠʷ ʕʢʦʬʫʩ, 3 ʣ/ʛʘ ʧʨʠ ʠʭ 

ʨʘʟʜʝʣʴʥʦʤ ʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʚʤʝ-

ʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʫʜʦʙʨʝʥʠʡ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ 

ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ 44%è [2]. 

ʀ. ɸ. ɹʦʙʨʝʥʢʦ ʚʳʷʚʠʣ ʚ ʩʪʘʪʴʝ çʈʝʟʫʣʴʪʘ-

ʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʠʤʝʥʝʥʠʷ 

ʛʫʤʘʪʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫ-

ʟʳ ʚʝʥʛʝʨʩʢʦʡ ʩʝʣʝʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʯʝʨʥʦʟʝ-

ʤʦʚ ʦʙʳʢʥʦʚʝʥʥʳʭ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠè, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʛʠʙʨʠʜʘ ʇʨʦʭʣʘʜʥʝʥ-

ʩʢʠʡ 175 ʉɺ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʨʘʩʪʝʥʠʡ ʫʜʦʙʨʝʥʠʝʤ ʚ ʜʦʟʘʭ 10 ʣ/ʪ + 2 ʣ/ʛʘ 

(27,03 ʪ/ʛʘ), ʪʘʢ ʞʝ, ʢʘʢ ʠ ʛʠʙʨʠʜʘ ʈʦʜʥʠʢ 

179 ʉɺ (29,58 ʪ/ʛʘ). ʅʘ ʧʦʢʘʟʘʪʝʣʠ ʩʫʭʦʛʦ ʚʝ-

ʱʝʩʪʚʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʠ ʜʦʟʳ ʛʫʤʠʥʦ-

ʚʦʛʦ ʫʜʦʙʨʝʥʠʷ 3 ʣ/ʪ + 1,5 ʣ/ʛʘ. ʆʥʠ ʩʦʩʪʘʚʠʣʠ 

ʫ ʛʠʙʨʠʜʘ ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ 34,1%, ʘ ʫ 

ʛʠʙʨʠʜʘ ʈʦʜʥʠʢ 179 ʉɺ 35,1%. ʅʘʠʙʦʣʴʰʘʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʛʠʙʨʠʜʦʚ ʦʪʤʝ-

ʯʘʣʘʩʴ ʚ ʚʘʨʠʘʥʪʝ 3 ʣ/ʪ + 1,5 ʣ/ʛʘ: ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ 8,58 ʠ 9,39 ʪ/ʛʘ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ 

ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʩ ʛʝʢʪʘʨʘ ʙʳʣ ʧʦʣʫʯʝʥ ʚ 

ʚʘʨʠʘʥʪʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ ʫʜʦʙʨʝʥʠʝʤ 

ʚ ʜʦʟʘʭ 10 ʣ/ʪ + 2 ʣ/ʛʘ ʠ ʩʦʩʪʘʚʠʣ ʫ ʛʠʙʨʠʜʘ 

ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ 6,14 ʪ/ʛʘ, ʘ ʫ ʛʠʙʨʠʜʘ 

ʈʦʜʥʠʢ 179 ʉɺ 7,05 ʪ/ʛʘ. ɻʫʤʠʥʦʚʦʝ ʫʜʦʙʨʝ-

ʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ 

ʮʝʥʥʦʩʪʴ: ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ 

ʢʣʝʪʯʘʪʢʠ, ɹʕɺ, ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʢʘ-

ʨʦʪʠʥʘ ʠ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠè [3]. 

ɺ ʩʪʘʪʴʝ ʉ. ʄ. ʏʘʨʢʦʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝ-

ʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʛʫʤʫʩʦʚʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ʢʫʢʫʨʫʟʳ ʥʘ ʦʙʳʢʥʦʚʝʥʥʦʤ ʯʝʨʥʦʟʝʤʝ. ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʝʣʦ ʥʝ 

ʪʦʣʴʢʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʥʦ ʠ 

ʤʘʩʩʳ ʧʦʯʘʪʢʦʚ. ɺ ʦʙʨʘʙʦʪʘʥʥʦʤ ʚʘʨʠʘʥʪʝ 

ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 57,4 ʧʦʯʘʪʢʘ/ʛʘ (29,5%) ʚʳ-

ʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʯʘʪʢʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 12,5%. ʈʝʥʪʘʙʝʣʴ-

ʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʢʫ-

ʢʫʨʫʟʳ ʩʦʩʪʘʚʠʣʘ 4 645,5 ʨʫʙ./ʛʘ [4]. 

ɺ. ʀ. ʇʦʧʦʚʘ ʧʨʝʜʩʪʘʚʠʣʘ é çʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʠʤʝʥʝʥʠʷ ʛʫʤʘ-

ʪʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ 

ʚʝʥʛʝʨʩʢʦʡ ʩʝʣʝʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʯʝʨʥʦʟʝʤʦʚ 

ʦʙʳʢʥʦʚʝʥʥʳʭ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩ-

ʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʛʠʙʨʠʜʦʚ ʦʙʨʘʟʦʚʘʣʘʩʴ 

ʚ ʚʘʨʠʘʥʪʝ 3 ʣ/ʪ + 1,5 ʣ/ʛʘ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

8,58 ʠ 9,39 ʪ/ʛʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʵʬʬʝʢʪè [5]. 

ɺ. ʅ. ʈʳʙʠʥʘ ʚʳʷʚʠʣʘ, ʯʪʦ çʧʨʠ ʢʦʤʧʣʝʢʩ-

ʥʦʤ ʜʝʡʩʪʚʠʠ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʧʦʣʫʯʝʥʘ 

ʥʘʠʙʦʣʴʰʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ 

(9,2 ʮ/ʛʘ). ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʨʝʛʫʣʷʪʦ-

ʨʦʚ ʨʦʩʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪ-

ʚʘ ʟʝʨʥʘ ʢʫʢʫʨʫʟʳ. ʆʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦ-

ʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʚʫʭ 

ʦʙʨʘʙʦʪʦʢ ʩʤʝʩʴʶ ʛʫʤʠʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ ɿʦ-

ʣʦʪʦ ʧʦʣʝʡ ʥʘ 0,4% ʠ ʧʨʠ ʜʚʫʢʨʘʪʥʦʡ ʦʙʨʘ-

ʙʦʪʢʝ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ʎʠʨʢʦʥ ï ʥʘ 1,2%è 

[6]. 

ɸ. ɻ. ʉʦʢʦʣʦʚ ʧʨʠʚʦʜʠʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳ-

ʪʘʥʠʡ ʥʦʚʦʛʦ ʚʠʜʘ ʞʠʜʢʠʭ ʛʫʤʠʥʦʚʳʭ ʫʜʦʙ-

ʨʝʥʠʡ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ çʕʣʝɻʫʤè, ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʩʦʯʝʪʘʶʱʠʭ ʬʫʥʢʮʠʠ ʢʘʢ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʠ ʨʘʟʚʠ-

ʪʠʷ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʭ ʫʜʦʙ-

ʨʝʥʠʡ (ɺ, ʉʠ, Zn, ʄn), ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʥʠʞʘʝʪ ʢʦʣʠʯʝ-

ʩʪʚʦ ʥʝʢʦʨʥʝʚʳʭ ʦʙʨʘʙʦʪʦʢ ʧʦʣʝʚʳʭ ʠ ʦʚʦʱ-

ʥʳʭ ʢʫʣʴʪʫʨ. ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚ ʥʝ-

ʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʢʫʢʫʨʫʟʳ ʧʦʚʳʰʘʝʪ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʥʘ 10ï21, ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ʥʘ 27ï85 ʮ/ʛʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦ-

ʞʘʡʥʦʩʪʠ ʢʦʨʥʝʧʣʦʜʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 36ï53 ʮ/ʛʘè [7]. 

ɻ. ɹ. ʂʘʡʩʘʥʦʚʘ ʫʩʪʘʥʦʚʠʣʘ, ʯʪʦ é çʨʘ-

ʮʠʦʥʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚ-

ʥʳʭ ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʛʫʤʠʥʦ-

ʚʦʛʦ ʫʜʦʙʨʝʥʠʷ ɻʫʤʘʪ ʩ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʚʳʰʘʝʪ ʙʠʦʵʥʝʨʛʝʪʠʢʫ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʚʘʨʦʧʨʦʠʟ-

ʚʦʜʠʪʝʣʝʡ ʥʘʜʝʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʧʦʚʳʰʝ-

ʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʚʠ-

ʩʠʤʦʩʪʴʶ ʦʪ ʞʝʩʪʢʠʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩ-

ʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡè [8]. 

ɸ. ʆ. ʏʘʣʘʷ ʠʟʫʯʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʚʣʠʷʥʠʝ ʛʫʤʠʥʦʚʳʭ ʫʜʦʙʨʝʥʠʡ 

çʂʘʟʫʛʣʝʛʫʤʫʩè ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ 

ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ ʠ 

MV 270 [9]. 
ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʦʛʦ ʠʩʧʳʪʘʥʠʷ ʞʠʜʢʠʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʛʫʤʠʥʦʚʳʤʠ 
ʚʝʱʝʩʪʚʘʤʠ çʕʣʝɻʫʤè, ʩʦʯʝʪʘʶʱʠʭ ʬʫʥʢʮʠʠ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ 
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ʨʘʩʪʝʥʠʡ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʭ ʫʜʦʙʨʝʥʠʡ 
(B, Cu, Zn, Mn) ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʭʦʨʦ-
ʰʝʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʘʩʪʚʦʨʝʥʥʦʤ 
ʩʦʩʪʦʷʥʠʠ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 
ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʬʦʥʦʚʳʤ ʚʘʨʠʘʥ-
ʪʦʤ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ çʕʣʝɻʫʤ-ʎʠʥʢè, 

çʕʣʝɻʫʤ-ʄʝʜʴè, çʕʣʝɻʫʤ-ʄʘʨʛʘʥʝʮè ʚ ʥʝ-
ʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʢʘʭ ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʥʘ 27ï85 ʮ/ʛʘ ʠ ʟʝʨʥʘ ʥʘ 10,0ï20,6 ʮ/ʛʘ.  
ʅʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʞʠʜʢʠʤʠ ʢʦʤʧʣʝʢʩʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ çʕʣʝ-
ɻʫʤ-ʄʝʜʴè ʠ çʕʣʝɻʫʤ-ʄʘʨʛʘʥʝʮè ʥʘ ʜʝʨʥʦ-

ʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ, ʩʣʘʙʦ 
ʦʙʝʩʧʝʯʝʥʥʦʡ ʧʦʜʚʠʞʥʦʡ ʤʝʜʴʶ ʠ ʦʙʤʝʥʥʳʤ 
ʤʘʨʛʘʥʮʝʤ, ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʧʦʚʳʰʘʣʠ ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʥʘ 5,6ï8,8 ʮ/ʛʘ, ʚ ʬʘʟʝ ʚʳʭʦʜʘ ʚ 
ʪʨʫʙʢʫ ʥʘ 4,5ï7,9 ʮ/ʛʘ ʧʨʠ ʫʨʦʞʘʡʥʦʩʪʠ 63,5ï
67,8 ʮ/ʛʘ. ʆʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 
ʢʣʝʡʢʦʚʠʥʳ ʚ ʟʝʨʥʝ ʥʘ 2,4ï4,2%. ʇʨʠʤʝʥʝʥʠʝ 

ʫʜʦʙʨʝʥʠʡ çʕʣʝɻʫʤ-ɹʦʨè, çʕʣʝɻʫʤ-
ʄʘʨʛʘʥʝʮè ʠ çʕʣʝɻʫʤ-ʄʝʜʴè ʚ ʥʝʢʦʨʥʝʚʳʭ 
ʧʦʜʢʦʨʤʢʘʭ ʧʦʩʝʚʦʚ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʘ ʬʦʥʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʨʥʝ-
ʧʣʦʜʦʚ ʚ ʩʨʝʜʥʝʤ ʥʘ 36ï53 ʮ/ʛʘ, ʚʳʭʦʜʘ ʩʘʭʘ-

ʨʘ ï ʥʘ 3,8ï10,5 ʮ/ʛʘ. ʆʧʨʝʜʝʣʝʥ ʧʦʢʘʟʘʪʝʣʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʤʝʜʥʦ-ʛʫʤʠʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ çʕʣʝɻʫʤ-
ʄʝʜʴè, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 79 ï ʜʣʷ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ, 123 ï ʜʣʷ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ (ʢʦʨʥʝ-

ʧʣʦʜʳ), 275 ï ʜʣʷ ʢʫʢʫʨʫʟʳ (ʟʝʨʥʦ), 176 ï ʜʣʷ 
ʢʫʢʫʨʫʟʳ (ʟʝʣʝʥʘʷ ʤʘʩʩʘ) [10]. 
ʆʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʠʤʝ-

ʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦ-
ʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ, ʚʢʣʶʯʘʷ ʧʨʘʚʠʣʴʥʦʝ ʠ 
ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴ-
ʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. ɺʩʝ ʙʦʣʴʰʝ 

ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʨʝʘʢʮʠʠ ʛʠʙʨʠʜʦʚ ʢʫʢʫ-
ʨʫʟʳ ʥʘ ʢʦʨʥʝʚʫʶ ʠ ʚʥʝʢʦʨʥʝʚʫʶ ʧʦʜʢʦʨʤʢʫ, 

ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʝ ʫʜʦʙʨʝʥʠʝ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʅʘ ʦʩʥʦ-
ʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʵʢʩʧʝʨʠʤʝʥ-
ʪʦʚ ʚ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʠ 

ʨʘʥʥʝʩʧʝʣʳʭ, ʩʨʝʜʥʝʩʧʝʣʳʭ ʠ ʧʦʟʜʥʝʩʧʝʣʳʭ 
ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʥʘ ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝ-
ʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ ʫʜʦʙ-

ʨʝʥʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚ ʪʝʯʝ-
ʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠ-

ʤʘʣʴʥʫʶ ʜʦʟʫ ʛʫʤʠʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ ɻʫʤʘʪ +7, 

ʩʧʦʩʦʙʩʪʚʫʶʱʫʶ ʧʦʚʳʰʝʥʠ ʁ ʫʨʦʞʘʷ ʟʝʣʝ-

ʥʦʡ ʤʘʩʩʳ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʜʣʷ ʢʦʨʤʦʚʳʭ 

ʮʝʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʠ. 

ʄʝʪʦʜʳ, ʤʘʪʝʨʠʘʣʳ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ. ʇʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚʝʣʠʩʴ ʚ 2023ï

2025 ʛʛ. ʚ ʫʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʢʦʤʧʣʝʢ-

ʩʝ ʌɻɹʆʋ ɺʆ çʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ɺ. ʄ. ʂʦʢʦʚʘè. ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʯʝʨ-

ʥʦʟʝʤʝ ʚʳʱʝʣʦʯʝʥʥʦʤ. ʆʧʳʪʥʳʡ ʫʯʘʩʪʦʢ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ: ʩʦʜʝʨʞʠʤʦʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ 

ʛʦʨʠʟʦʥʪʝ 3,3%; ʦʙʱʠʡ ʘʟʦʪ 0,28%; ʝʤʢʦʩʪʴ 

ʧʦʛʣʦʱʝʥʠʷ 34,4 ʤʛ-ʵʢʚ ʥʘ 100 ʛʨʘʤʤ ʧʦʯʚʳ; 

ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʝʡʪʨʘʣʴʥʘʷ 

(ʨʅ ï 7). ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 15,0 ʤʛ ʥʘ 100 ʛ ʧʦʯʚʳ, ʪʦ ʝʩʪʴ 

ʩʨʝʜʥʷʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ (ʧʦ ʌ. ɺ. ʏʠʨʠʢʦʚʫ); 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʙʤʝʥʥʳʤ ʢʘʣʠʝʤ ʧʦʚʳʰʝʥ-

ʥʘʷ 15ï18 ʤʛ ʥʘ 100 ʛ ʧʦʯʚʳ (ʧʦ ʌ. ɺ. ʏʠʨʠ-

ʢʦʚʫ). ʇʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʘ ʪʷʞʝ-

ʣʦʩʫʛʣʠʥʠʩʪʘʷ. ʉʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʬʠʟʠʯʝʩʢʦʡ 

ʛʣʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 57%. ʆʧʳʪʥʳʝ ʜʝʣʷʥʢʠ ʚ 

ʯʝʪʳʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʠʤʝʣʠ ʧʣʦʱʘʜʴ 

100 ʤ2.  

ɺ ʧʦʣʝʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʦʙʲʝʢʪʘʤʠ ʠʟʫʯʝ-

ʥʠʷ ʩʣʫʞʠʣʠ ʛʠʙʨʠʜʳ ʢʫʢʫʨʫʟʳ ʇʨʦʭʣʘʜʥʝʥ-

ʩʢʠʡ 175 ʉɺ ʠ ʈʦʜʥʠʢ 179 ʉɺ. 

ɻʫʤʘʪ +7 ï ʞʠʜʢʠʡ ʢʦʥʮʝʥʪʨʘʪ, ʢʦʪʦʨʳʡ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʝʤʷʥ ʠ ʚʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ. ʇʨʝʧʘʨʘʪ 

ʫʣʫʯʰʘʝʪ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʣʠʩʪʴʝʚ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩ-

ʪʝʤʳ ʠ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ.  

ʉʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ: ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘ-

ʙʦʪʢʘ ʩʝʤʷʥ ʘʢʪʠʚʠʟʠʨʫʝʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʢʨʝʧʢʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ; ʚʝʛʝʪʘʮʠʦʥʥʘʷ 

ʦʙʨʘʙʦʪʢʘ (ʤʠʥʠʤʫʤ 1ï2 ʧʨʦʮʝʜʫʨʳ) ʩʪʠʤʫ-

ʣʠʨʫʝʪ ʨʦʩʪ ʥʘʟʝʤʥʦʡ ʯʘʩʪʠ ʠ ʢʦʨʥʝʡ, ʫʩʠʣʠ-

ʚʘʝʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ: ʦʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʦʤ ʧʦʚʳʩʠʣʘ ʚʦʜʦ-

ʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʩʪʴʝʚ ʠ ʦʙʲʸʤ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ʋʨʦʞʘʡʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ 

ʥʘ 19,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

ʉʝʤʝʥʘ ʢʫʢʫʨʫʟʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʧʝʨʝʜ 

ʧʦʩʝʚʦʤ ʞʠʜʢʠʤ ʛʫʤʫʩʦʤ ʚ ʜʦʟʘʭ 1; 3; 10 ʣ/ʪ ʚ 

ʨʘʙʦʯʝʤ ʨʘʩʪʚʦʨʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1% (100 ʛ/ʪ). 

ʂʫʢʫʨʫʟʫ ʚʳʩʝʚʘʣʠ 20 ʤʘʷ ʩʝʷʣʢʦʡ ʉʆʅ-2.8ɸ 

ʩ ʤʝʞʜʫʨʷʜʴʝʤ 70 ʩʤ. ɻʣʫʙʠʥʘ ʧʦʩʝʚʘ 5ï6 ʩʤ. 

ʅʦʨʤʘ ʚʳʩʝʚʘ 75 ʪʳʩ. ʰʪ. ʩʝʤʷʥ/ʛʘ. ʇʦʩʣʝ 

ʧʦʩʝʚʘ ʧʦʚʪʦʨʥʦ ʧʨʠʢʘʪʳʚʘʣʠ. ʅʘ ʩʪʘʜʠʠ 6ï7 

ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʷ ʢʫʢʫʨʫʟʳ ʛʠʙʨʠʜʦʚ ʇʨʦ-
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ʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ ʠ ʈʦʜʥʠʢ 179 ʉɺ ʦʙʨʘ-

ʙʘʪʳʚʘʣʠ ʨʘʩʪʚʦʨʦʤ ɻʫʤʘʪ +7 ʚ ʜʦʟʘʭ 1, 1,5 ʠ 

2 ʣ/ʛʘ ʩ ʧʦʤʦʱʴʶ ʨʘʥʮʝʚʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ.  

ɺ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙʘʭ ʦʧʨʝʜʝʣʷʣʠ: ʛʫʤʫʩ ï 

ʧʦ ʊʶʨʠʥʫ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʉʠʤʘʢʦʚʘ; pH ʚʦʜ-

ʥʦʡ ʚʳʪʷʞʢʠ ï ʥʘ pH-ʤʝʪʨʝ; ʦʙʱʠʡ ʘʟʦʪ ï ʧʦ 

ʂʴʝʣʴʜʘʣʶ; ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ ï ʠʦʥʦʩʝʣʝʢʪʠʚ-

ʥʳʤ ʤʝʪʦʜʦʤ; ʬʦʩʬʦʨ ʠ ʢʘʣʠʡ ï ʧʦ ʏʠʨʠʢʦʚʫ. 

ɿʦʦʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʨʤʦʚ ʧʨʦʚʦʜʠʣʠ 

ʧʦ ʤʝʪʦʜʠʢʘʤ ʎʀʅɸʆ ʠ ɺʀɾʘ. ɺ ʬʘʟʝ 6ï7 

ʣʠʩʪʴʝʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʝʢʦʨʥʝʚʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʫʪʝʤ ʦʧʨʳʩʢʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʛʠʙ-

ʨʠʜʦʚ ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ ʠ ʈʦʜʥʠʢ 179 

ʉɺ ʛʫʤʠʥʦʚʳʤ ʫʜʦʙʨʝʥʠʝʤ ʚ ʜʦʟʘʭ 1; 1,5 ʠ 

2 ʣ/ʛʘ ʨʘʥʮʝʚʳʤ ʦʧʨʳʩʢʠʚʘʪʝʣʝʤ. ʆʧʳʪ ʙʳʣ 

ʟʘʣʦʞʝʥ ʧʦ ʩʭʝʤʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʦʨʤʘ ʚʳʩʝʚʘ 

ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʜʚʫʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ 

ʩʦʩʪʘʚʣʷʣʘ 75 ʪʳʩ./ʛʘ. ɺ ʭʦʜʝ ʫʯʸʪʘ ʧʦʣʥʳʭ 

ʚʩʭʦʜʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʥʘ ʢʦʥ-

ʪʨʦʣʝ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʫ ʛʠʙʨʠʜʘ ʇʨʦʭʣʘʜʥʝʥ-

ʩʢʠʡ 175 ʉɺ ʩʦʩʪʘʚʠʣʘ 6,68 ʰʪ./ʤ2, ʘ ʫ ʛʠʙʨʠ-

ʜʘ ʈʦʜʥʠʢ 179 ʉɺ 6,9 ʰʪ./ʤ2. ʅʘ ʚʘʨʠʘʥʪʝ 

ʢʦʥʮʝʥʪʨʘʪʘ ɻʫʤʘʪ +7 (1 ʣ/ʪ + 1 ʣ/ʛʘ) ʛʫʩʪʦʪʘ 

ʩʪʦʷʥʠʷ ʩʦʩʪʘʚʠʣʘ 7 ʰʪ./ʤ2, ʯʪʦ ʥʘ 2,9% ʧʨʝ-

ʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴ (ʪʘʙʣ. 2). 
 

ʊʘʙʣʠʮʘ 1. ʉʭʝʤʘ ʦʧʳʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ  

ʚʣʠʷʥʠʷ ʛʫʤʠʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ 

Table 1. Scheme of the experiment to determine 

 the effect of humic fertilizer on the productivity  

of corn hybrids 

 

ɺʘʨʠʘʥʪ 

ɻʠʙʨʠʜ 

ʇʨʦʭʣʘʜʥʝʥ-

ʩʢʠʡ 175 ʉɺ 

ʈʦʜʥʠʢ  

179 ʉɺ 

ʂʦʥʪʨʦʣʴ + + 

ɻʫʤʘʪ +7  

1 ʣ/ʪ + 1 ʣ/ʛʘ* 
+ + 

ɻʫʤʘʪ +7  

3 ʣ/ʪ + 1,5 ʣ/ʛʘ 
+ + 

ɻʫʤʘʪ +7 

10 ʣ/ʪ + 2 ʣ/ʛʘ 
+ + 

 

*ɼʦʟʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ + ʜʦʟʘ ʜʣʷ ʥʝʢʦʨʥʝʚʦʡ 

ʧʦʜʢʦʨʤʢʠ ʚ ʬʘʟʫ 6ï7 ʣʠʩʪʴʝʚ, 1%-ʥʳʡ ʨʘʩʪʚʦʨ.  

 

ʊʘʙʣʠʮʘ 2. ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʷ ʢʫʢʫʨʫʟʳ ʚ ʧʝʨʠʦʜ ʚʩʭʦʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʜʦʟ ʛʫʤʠʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʂɹʈ (2023ï2025 ʛʛ.) 

Table 2. Density of corn plants during the germination period depending  

on the doses of humic fertilizer in the foothill zone of the KBR (2023ï2025) 
 

ɺʘʨʠʘʥʪ 

ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ ʈʦʜʥʠʢ 179 ʉɺ 

ʛʫʩʪʦʪʘ 

ʩʪʦʷʥʠʷ,  

ʰʪ./ʤ
2
 

Ñ ʢ ʢʦʥʪʨʦʣʶ, 

% 

ʛʫʩʪʦʪʘ  

ʩʪʦʷʥʠʷ,  

ʰʪ./ʤ
2
 

Ñ ʢ ʢʦʥʪʨʦʣʶ, 

% 

2023 ʛ. 

ʂʦʥʪʨʦʣʴ 6,8 ï 6,9 ï 

ɻʫʤʘʪ +7 1 ʣ/ʪ + 1 ʣ/ʛʘ 7 2,9 6,9 0,0 

ɻʫʤʘʪ +7 3 ʣ/ʪ + 1,5 ʣ/ʛʘ 7,1 4,4 7,1 2,9 

ɻʫʤʘʪ +7 10 ʣ/ʪ + 2 ʣ/ʛʘ 7,1 4,4 7,1 2,9 

2024 ʛ. 

ʂʦʥʪʨʦʣʴ 6,9 ï 6,8 ï 

ɻʫʤʘʪ +7 1 ʣ/ʪ + 1 ʣ/ʛʘ 7,1 2,9 6,8 0,0 

ɻʫʤʘʪ +7 3 ʣ/ʪ + 1,5 ʣ/ʛʘ 7,1 2,9 6,9 1,5 

ɻʫʤʘʪ +7 10 ʣ/ʪ + 2 ʣ/ʛʘ 7,2 4,3 7,1 4,4 

2025 ʛ. 

ʂʦʥʪʨʦʣʴ 6,7 ï 6,6 ï 

ɻʫʤʘʪ +7 1 ʣ/ʪ + 1 ʣ/ʛʘ 6,8 1,5 6,6 0,0 

ɻʫʤʘʪ +7 3 ʣ/ʪ + 1,5 ʣ/ʛʘ 6,9 3,0 6,7 1,5 

ɻʫʤʘʪ +7 10 ʣ/ʪ + 2 ʣ/ʛʘ 7,1 6,0 6,9 4,5 

 

ʅʘ ʚʘʨʠʘʥʪʝ ɻʫʤʘʪ +7 (3 ʣ/ʪ + 1,5 ʣ/ʛʘ) ʧʨʝ-

ʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 7,1%, ʪʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ɻʫʤʘʪ +7 

(10 ʣ/ʪ + 2 ʣ/ʛʘ) ʚ 2023 ʛʦʜʫ. 

ʋ ʛʠʙʨʠʜʘ ʈʦʜʥʠʢ 179 ʉɺ ʧʨʝʚʳʰʝʥʠʝ ʥʘ-

ʙʣʶʜʘʣʦʩʴ ʣʠʰʴ ʥʘ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ ʚʘ-

ʨʠʘʥʪʘʭ ï ʥʘ 2,9% ʚʳʰʝ ʢʦʥʪʨʦʣʷ. ɽʩʣʠ ʨʘʩ-
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ʩʤʘʪʨʠʚʘʪʴ ʧʦ ʛʦʜʘʤ, ʪʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʦʩʦʙʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʫʤʠʥʦʚʦʝ ʫʜʦʙʨʝʥʠʝ ɻʫ-

ʤʘʪ +7 ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦ-

ʚʳʰʝʥʠʝ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʥʘ ʧʦʩʝʚʘʭ ʛʠʙʨʠʜʦʚ 

ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ ʠ ʈʦʜʥʠʢ 179 ʉɺ, ʘ 

ʠʤʝʥʥʦ ï ʥʘ ʚʘʨʠʘʥʪʝ ɻʫʤʘʪ +7 (3 ʣ/ʪ + 1,5 ʣ/ʛʘ) 

ʫ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʥʘ 3,43 ʠ 1,97% ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ, ʥʘ ʚʘʨʠʘʥʪʝ ɻʫʤʘʪ +7 (10 ʣ/ʪ + 2 ʣ/ʛʘ) ï 

ʥʘ 4,9 ʠ 3,93%.  

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ï ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʧʦʢʘ-

ʟʘʪʝʣʴ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ï ʢʦʨʤʘ 

ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʅʘʤʠ 

ʧʦʜʦʙʨʘʥʦ ʜʚʘ ʛʠʙʨʠʜʘ ʢʫʢʫʨʫʟʳ, ʢʦʪʦʨʳʝ 

ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʪʦʡ ʠ ʤʝʥʝʝ ʢʘʧʨʠʟʥʳ ʢ ʨʘʟ-

ʣʠʯʥʳʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ (ʪʘʙʣ. 3). 
 

ʊʘʙʣʠʮʘ 3. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟ ʛʫʤʠʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ  

ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʂɹʈ (2023ï2025 ʛʛ.) 

Table 3. Height of hybrid corn plants depending on the doses of humic fertilizer  

in the foothill zone of the KBR (2023ï2025) 
 

ɺʘʨʠʘʥʪ 

ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ ʈʦʜʥʠʢ 179 ʉɺ 

ʚr ʩʦʪʘ 
Ñ ʢ ʢʦʥʪʨʦʣʶ 

ʚr ʩʦʪʘ 
Ñ ʢ ʢʦʥʪʨʦʣʶ 

ʩʤ % ʩʤ % 

2023 ʛ. 

ʂʦʥʪʨʦʣʴ 261,6 ï ï 243,1 ï ï 

ɻʫʤʘʪ 1 ʣ/ʪ + 1 ʣ/ʛʘ 269,4 7,8 3,0 250,7 7,6 3,1 

ɻʫʤʘʪ 3 ʣ/ʪ + 1,5 ʣ/ʛʘ 270,5 8,9 3,4 252,6 9,5 3,9 

ɻʫʤʘʪ 10 ʣ/ʪ + 2 ʣ/ʛʘ 274,8 13,2 5,0 256,9 13,8 5,7 

2024 ʛ. 

ʂʦʥʪʨʦʣʴ 264,4 ï ï 249,4 ï ï 

ɻʫʤʘʪ 1 ʣ/ʪ + 1 ʣ/ʛʘ 271,3 6,9 2,6 259,6 10,2 4,1 

ɻʫʤʘʪ 3 ʣ/ʪ + 1,5 ʣ/ʛʘ 272,5 8,1 3,1 263,3 13,9 5,6 

ɻʫʤʘʪ 10 ʣ/ʪ + 2 ʣ/ʛʘ 277,6 13,2 5,0 268,6 19,2 7,7 

2025 ʛ. 

ʂʦʥʪʨʦʣʴ 264,9 ï ï 251,05 ï ï 

ɻʫʤʘʪ 1 ʣ/ʪ + 1 ʣ/ʛʘ 271,3 6,4 2,4 256,15 5,1 2,0 

ɻʫʤʘʪ 3 ʣ/ʪ + 1,5 ʣ/ʛʘ 272,6 7,7 2,9 258,95 7,9 3,1 

ɻʫʤʘʪ 10 ʣ/ʪ + 2 ʣ/ʛʘ 277,9 13 4,9 263,75 12,7 5,1 

ʅʉʈ0,5  
7,5 

  
9,9 

 
 

ɻʠʙʨʠʜ ʢʫʢʫʨʫʟʳ ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ 

ʥʘ ʢʦʥʪʨʦʣʝ ʠʤʝʣ ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʷ ʧʦ ʛʦʜʘʤ 

261,6ï264,9 ʩʤ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʠ ʧʦʩʝʚʘ 

ʧʨʝʧʘʨʘʪʦʤ ɻʫʤʘʪ +7 (1 ʣ/ʪ + 1 ʣ/ʛʘ) ʧʨʠʨʦʩʪ 

ʩʦʩʪʘʚʠʣ 6,4ï7,8 ʩʤ, ʯʪʦ ʥʘ 2,4ï3,0% ʚʳʰʝ 

ʢʦʥʪʨʦʣʷ. 

ʅʘ ʚʘʨʠʘʥʪʝ ɻʫʤʘʪ +7 (3 ʣ/ʪ + 1,5 ʣ/ʛʘ) ʧʨʠ-

ʨʦʩʪ ʩʦʩʪʘʚʠʣ 7,7ï8,9 ʩʤ, ʯʪʦ ʥʘ 2,9ï3,4% ʚʳ-

ʰʝ ʢʦʥʪʨʦʣʷ. ʋʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ɻʫʤʘʪ +7 

(10 ʣ/ʪ + 2 ʣ/ʛʘ) ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ 

ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʷ ʥʘ 13,0ï13,2 ʩʤ, ʠʣʠ ʥʘ             

4,5ï5,0%. 

ʋ ʛʠʙʨʠʜʘ ʈʦʜʥʠʢ 179 ʉɺ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 

ʥʘ ʢʦʥʪʨʦʣʝ ʧʦ ʛʦʜʘʤ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 

243,1ï251,1 ʩʤ. ʆʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʦʤ ɻʫ-

ʤʘʪ +7 ʥʘ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ (1 ʣ/ʪ + 1 ʣ/ʛʘ) 

ʫʚʝʣʠʯʠʣʘ ʚʳʩʦʪʫ ʥʘ 5,1ï10,2 ʩʤ, ʚ ʪʨʝʪʴʝʤ 

ʚʘʨʠʘʥʪʝ (3 ʣ/ʪ + 1,5 ʣ/ʛʘ) ʥʘ 7,9ï13,9 ʩʤ, ʚ 

ʯʝʪʚʸʨʪʦʤ (10 ʣ/ʪ + 2 ʣ/ʛʘ) ʥʘ 12,7ï19,2 ʩʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ï ʚʝʩʴʤʘ 

ʜʠʥʘʤʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʧʦʩʝʚʘ ʛʫʤʠʥʦʚʳʤ 

ʫʜʦʙʨʝʥʠʝʤ ɻʫʤʘʪ +7.  

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʥʘ ʢʦʥʪʨʦʣʝ ʫ 

ʛʠʙʨʠʜʘ ʢʫʢʫʨʫʟʳ ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ 

ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 44,9ï52,9 ʪ/ʛʘ, ʫ ʛʠʙʨʠʜʘ 

ʈʦʜʥʠʢ 179 ʉɺ ï ʚ ʧʨʝʜʝʣʘʭ 38,5ï45,8 ʪ/ʛʘ. ɺ 

ʩʨʝʜʥʝʤ ʦʙʘ ʛʠʙʨʠʜʘ ʠʤʝʣʠ ʫʨʦʞʘʡ ʟʝʣʸʥʦʡ 

ʤʘʩʩʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 49,1 ʠ 42,6 ʪ/ʛʘ (ʪʘʙʣ. 4). 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʠ ʧʦʩʝʚʦʚ ʥʘ ʚʘʨʠʘʥʪʝ ʩ 

ɻʫʤʘʪʦʤ +7 (1 ʣ/ʪ + 1 ʣ/ʛʘ) ʜʘʣʘ ʧʨʠʙʘʚʢʫ ʟʝ-

ʣʸʥʦʡ ʤʘʩʩʳ 2,8 ʪ/ʛʘ, ʠʣʠ 5,8% ʫ ʛʠʙʨʠʜʘ ʇʨʦ-

ʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ, ʘ ʫ ʛʠʙʨʠʜʘ ʈʦʜʥʠʢ 179 

ʉɺ ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 2,14 ʪ/ʛʘ, ʠʣʠ 8,5%. 



ʶ̂˳˸̖̬̔̄ɯʺ˰˲˰̓˷̄̏̑-ʧ˰̍̈˰̓̔̈̑˴̑ɯ˴̗̑̔˷˰̖̓̔˳˸̏̏̑˴̑ɯ 
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ʊʘʙʣʠʮʘ 4. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʜʦʟ ʛʫʤʠʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʂɹʈ (2023ï2025 ʛʛ.) 

Table 4. Yield of green mass of corn hybrids depending on the doses of humic fertilizer  

in the foothill zone of the KBR (2023ï2025) 

 

ɺʘʨʠʘʥʪ 

ɿʝʣʝʥʘʷ ʤʘʩʩʘ ʉʦʜʝʨʞʘ-

ʥʠʝ ʩʫʭʦʛʦ 

ʚʝɦʝʩʪʚʘ, 

% 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ 

ʫʨʦʞʘʡ-

ʥʦʩʪʴ, 

ʪ/ʛʘ 

Ñ ʢ ʢʦʥʪʨʦʣʶ ʩʙʦʨ, 

ʪ/ʛʘ 

Ñ ʢ ʢʦʥʪʨʦʣʶ 

ʪ/ʛʘ % ʪ/ʛʘ % 

ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ  

2023 ʛ. 

ʂʦʥʪʨʦʣʴ 44,9 ï ï 32,7 14,7 ï ï 

ɻʫʤʘʪ +7 1 ʣ/ʪ + 1 ʣ/ʛʘ 47,5 2,6 5,8 33 15,7 1,0 6,7 

ɻʫʤʘʪ +7 3 ʣ/ʪ + 1,5 ʣ/ʛʘ 47,8 3,0 6,6 33,6 16,1 1,4 9,5 

ɻʫʤʘʪ +7 10 ʣ/ʪ + 2 ʣ/ʛʘ 49,3 4,4 9,8 32,9 16,2 1,5 10,4 

2024 ʛ. 

ʂʦʥʪʨʦʣʴ 49,6 ï ï 34,1 16,9 ï ï 

ɻʫʤʘʪ +7 1 ʣ/ʪ + 1 ʣ/ʛʘ 52,9 3,3 6,7 34,9 18,5 1,6 9,2 

ɻʫʤʘʪ +7 3 ʣ/ʪ + 1,5 ʣ/ʛʘ 53,5 3,9 7,8 35,7 19,1 2,2 12,9 

ɻʫʤʘʪ +7 10 ʣ/ʪ + 2 ʣ/ʛʘ 55,9 6,3 12,8 35,1 19,6 2,7 16,1 

2025 ʛ. 

ʂʦʥʪʨʦʣʴ 52,9 ï ï 33,3 17,6 ï ï 

ɻʫʤʘʪ +7 1 ʣ/ʪ + 1 ʣ/ʛʘ 55,5 2,6 4,9 32,7 18,2 0,5 3,0 

ɻʫʤʘʪ +7 3 ʣ/ʪ + 1,5 ʣ/ʛʘ 56,0 3,1 5,9 34,4 19,3 1,7 9,4 

ɻʫʤʘʪ +7 10 ʣ/ʪ + 2 ʣ/ʛʘ 58,2 5,3 10,0 33,9 19,7 2,1 12,0 

ʉʨʝʜʥʝʝ 

ʂʦʥʪʨʦʣʴ 49,1 ï ï 33,4 16,4 ï ï 

ɻʫʤʘʪ +7 1 ʣ/ʪ + 1 ʣ/ʛʘ 52,0 2,8 5,8 33,5 17,4 1,0 6,3 

ɻʫʤʘʪ +7 3 ʣ/ʪ + 1,5 ʣ/ʛʘ 52,5 3,3 6,8 34,6 18,1 1,7 10,6 

ɻʫʤʘʪ +7 10 ʣ/ʪ + 2 ʣ/ʛʘ 54,5 5,3 10,8 34,0 18,5 2,1 12,8 

ʈʦʜʥʠʢ 179 ʉɺ  

2023 ʛ. 

ʂʦʥʪʨʦʣʴ 43,5 ï ï 33,1 14,4 ï ï 

ɻʫʤʘʪ +7 1 ʣ/ʪ + 1 ʣ/ʛʘ 45,5 2,34 10,7 32,9 15,0 0,6 3,9 

ɻʫʤʘʪ +7 3 ʣ/ʪ + 1,5 ʣ/ʛʘ 46,0 3,56 16,3 34,1 15,7 1,3 8,9 

ɻʫʤʘʪ +7 10 ʣ/ʪ + 2 ʣ/ʛʘ 47,1 5,18 23,7 33,5 15,8 1,4 9,6 

2024 ʛ. 

ʂʦʥʪʨʦʣʴ 38,5 ï ï 33,8 13,0 ï ï 

ɻʫʤʘʪ +7 1 ʣ/ʪ + 1 ʣ/ʛʘ 49,6 2,14 8,5 33,5 16,6 3,6 27,7 

ɻʫʤʘʪ +7 3 ʣ/ʪ + 1,5 ʣ/ʛʘ 51,1 3,47 13,8 35,1 17,9 4,9 38,0 

ɻʫʤʘʪ +7 10 ʣ/ʪ + 2 ʣ/ʛʘ 51,1 4,45 17,7 34,5 17,6 4,6 35,7 

2025 ʛ. 

ʂʦʥʪʨʦʣʴ 45,8 ï ï 33,1 15,1 ï ï 

ɻʫʤʘʪ +7 1 ʣ/ʪ + 1 ʣ/ʛʘ 47,2 2,34 10,7 32,9 15,5 0,4 2,5 

ɻʫʤʘʪ +7 3 ʣ/ʪ + 1,5 ʣ/ʛʘ 47,9 3,56 16,3 34,1 16,4 1,2 8,0 

ɻʫʤʘʪ +7 10 ʣ/ʪ + 2 ʣ/ʛʘ 49,3 5,18 23,7 33,5 16,5 1,4 9,0 

ʉʨʝʜʥʝʝ 

ʂʦʥʪʨʦʣʴ 42,6 ï ï 33,3 14,2 ï ï 

ɻʫʤʘʪ + 7 1 ʣ/ʪ + 1 ʣ/ʛʘ 47,4 2,14 8,5 33,1 15,7 1,5 10,6 

ɻʫʤʘʪ +7 3 ʣ/ʪ + 1,5 ʣ/ʛʘ 48,3 3,47 13,8 34,4 16,6 2,5 17,3 

ɻʫʤʘʪ +7 10 ʣ/ʪ + 2 ʣ/ʛʘ 49,2 4,45 17,7 33,8 16,6 2,4 17,2 

ʅʉʈ0,5  
2,02 

 
1,25 

 
0,52 
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ʋʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ʛʫʤʠʥʦʚʳʭ ʫʜʦʙʨʝʥʠʡ 

(3 ʣ/ʪ + 1,5 ʣ/ʛʘ) ʧʦʚʳʩʠʣʦ ʧʨʠʨʦʩʪ ʜʣʷ ʧʝʨʚʦ-

ʛʦ ʛʠʙʨʠʜʘ ʥʘ 33 ʪ/ʛʘ, ʠʣʠ ʥʘ 6,8%, ʜʣʷ ʚʪʦʨʦ-

ʛʦ ï ʥʘ 3,47 ʪ/ʛʘ, ʠʣʠ ʥʘ 13,8%. 

ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫ-

ʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ 

ʤʘʩʩʳ ʫ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ, ʛʜʝ ʧʝʨ-

ʚʳʡ ʠʤʝʣ ʤʘʢʩʠʤʫʤ ʦʪʤʝʪʢʠ 5,45 ʪ/ʛʘ, ʚʪʦʨʦʡ 

4,92 ʪ/ʛʘ; ʩʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʩʪʘʚʠʣ 

18,5 ʪ/ʛʘ ʫ ʛʠʙʨʠʜʘ ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ ʠ 

16,6 ʪ/ʛʘ ʫ ʛʠʙʨʠʜʘ ʈʦʜʥʠʢ 179 ʉɺ, ʯʪʦ ʚʳʰʝ 

ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 2,1 ʪ/ʛʘ, ʠʣʠ ʥʘ 

12,8% ʫ ʧʝʨʚʦʛʦ ʠ ʥʘ 2,4 ʪ/ʛʘ, ʠʣʠ 17,2% ʫ 

ʚʪʦʨʦʛʦ ʛʠʙʨʠʜʘ. 

ʇʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʢʫ-

ʢʫʨʫʟʳ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʯʥʦʛʦ ʢʦʨʤʘ ʜʣʷ ʞʠʚʦʪʥʳʭ.  

ʅʘ ʢʦʥʪʨʦʣʝ ʫ ʦʙʦʠʭ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʧʝ-

ʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ ʥʘʭʦʜʠʣʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚ-

ʥʝ (18,49 ʛ). ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʛʫʤʠʥʦʚʳʤ ʫʜʦʙ-

ʨʝʥʠʝʤ ɻʫʤʘʪ + 7 ʚ ʜʦʟʝ 1 ʣ/ʪ +1 ʣ/ʛʘ ʫ ʛʠʙʨʠʜʘ 

ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʚʘ-

ʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʩʦʩʪʘʚʠʣʦ 18,94 ʛ, ʫ ʛʠʙʨʠʜʘ 

ʈʦʜʥʠʢ 179 ʉɺ 19,0 ʛ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʜʦ 

1 ʣ/ʪ +1 ʣ/ʛʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʦʩʣʠ (ʫ ʧʝʨʚʦʛʦ 

19,33 ʛ ʠ ʚʪʦʨʦʛʦ 20,11 ʛ), ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚ 

ʜʦʟʠʨʦʚʢʝ 10 ʣ/ʪ + 2 ʣ/ʛʘ ʧʦʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 

20,21 ʠ 20,34 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 5). 
 

ʊʘʙʣʠʮʘ 5. ʇʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʜʦʟ ʛʫʤʠʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʂɹʈ (2023ï2025 ʛʛ.) 

Table 5. Nutritional value of corn hybrids depending on the doses of humic fertilizer  

in the foothill zone of the KBR (2023ï2025) 

 

ɺʘʨʠʘʥʪ 

ʇʝʨʝʚʘʨʠ-

ʤʳʡ  

ʧʨʦʪʝʠʥ,  

ʛ 

ʉʳʨʘʷ  

ʢʣʝʪʯʘʪʢʘ, 

 ʛ 

ɹʕɺ,  

ʛ 

ʂʘʨʦʪʠʥ,  

ʤʛ 

ʆʙʤʝʥʥʘʷ 

ʵʥʝʨʛʠʷ, 

ʄɼʞ 

ʉʦʜʝʨʞʘʥʠʝ  

ʚ 100 ʢʛ 

 ʟʝʣʝʥʦʡ 

 ʤʘʩʩʳ,  

ʢʦʨʤ. ʝʜ. 

ɺʳʭʦʜ 

ʢʦʨʤ. ʝʜ., 

ʪ/ʛʘ 

ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ 

ʂʦʥʪʨʦʣʴ 18,49 73,29 105,24 20,26 2,04 21,72 10,7 

ɻʫʤʘʪ +7  

1 ʣ/ʪ + 1 ʣ/ʛʘ 
18,44 74,39 107,07 21,47 2,29 22,13 11,5 

ɻʫʤʘʪ +7  

3 ʣ/ʪ + 1,5 ʣ/ʛʘ 
19,33 74,72 110,25 22,01 2,60 22,33 11,7 

ɻʫʤʘʪ +7  

10 ʣ/ʪ + 2 ʣ/ʛʘ 
20,21 76,38 109,51 22,52 2,46 22,74 12,4 

ʈʦʜʥʠʢ 179 ʉɺ 

ʂʦʥʪʨʦʣʴ 18,49 75,35 103,79 20,40 2,05 22,13 9,4 

ɻʫʤʘʪ +7  

1 ʣ/ʪ + 1 ʣ/ʛʘ 
19,00 74,87 105,51 21,58 2,18 22,43 10,6 

ɻʫʤʘʪ +7  

3 ʣ/ʪ + 1,5 ʣ/ʛʘ 
20,11 76,13 107,65 22,07 2,24 22,84 11,0 

ɻʫʤʘʪ +7  

10 ʣ/ʪ + 2 ʣ/ʛʘ 
20,34 77,38 108,69 21,81 2,26 23,04 11,3 

 

ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ ʫ ʛʠʙʨʠʜʘ ʇʨʦʭʣʘʜʥʝʥ-

ʩʢʠʡ 175 ʉɺ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 73,29ï

76,38 ʛ, ʫ ʛʠʙʨʠʜʘ ʈʦʜʥʠʢ 179 ʉɺ ï ʚ ʧʨʝʜʝ-

ʣʘʭ 75,35ï77,38 ʛ. 

ɹʕɺ ʥʘʭʦʜʠʣʩʷ ʪʘʢʞʝ ʚ ʧʨʝʜʝʣʘʭ ʫ ʧʝʨʚʦʛʦ 

ʛʠʙʨʠʜʘ 105,24ï109,51 ʛ, ʫ ʚʪʦʨʦʛʦ ʛʠʙʨʠʜʘ 

103,79ï108,69 ʛ. 

ʊʘʢʞʝ ʦʪʤʝʯʘʣʩʷ ʨʦʩʪ ʢʘʨʦʪʠʥʘ ʩ 20,26 ʤʛ 

(ʢʦʥʪʨʦʣʴ) ʜʦ 22,52 ʤʛ (10 ʣ/ʪ +2 ʣ/ʛʘ) ʫ ʛʠʙʨʠ-

ʜʘ ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ, ʩ 20,40 ʤʛ ʜʦ 22,07 

ʤʛ ʫ ʛʠʙʨʠʜʘ ʈʦʜʥʠʢ 179 ʉɺ (3 ʣ/ʪ + 1,5 ʣ/ʛʘ). 

ɺʳʭʦʜ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʥʘ ʣʫʯʰʝʤ ʚʘʨʠ-

ʘʥʪʝ (10 ʣ/ʪ +2 ʣ/ʛʘ) ʫ ʛʠʙʨʠʜʘ ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 

179 ʉɺ ʩʦʩʪʘʚʠʣ 12,4 ʪ/ʛʘ ʧʨʦʪʠʚ ʢʦʥʪʨʦʣʷ 

(10,7 ʪ/ʛʘ) ʠ ʫ ʛʠʙʨʠʜʘ ʈʦʜʥʠʢ 179 ʉɺ 11,3 ʪ/ʛʘ 

ʧʨʦʪʠʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ (9,4 ʪ/ʛʘ).  

ɺʳʚʦʜʳ 

1. ʇʨʠʤʝʥʝʥʠʝ ʛʫʤʠʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ ɻʫ-

ʤʘʪ +7 ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʛʫʩʪʦʪʳ 

ʩʪʦʷʥʠʷ ʫ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ ʇʨʦʭʣʘʜʥʝʥ-

ʩʢʠʡ 175 ʉɺ ʠ ʈʦʜʥʠʢ 179 ʉɺ ʥʘ 4,9 ʠ 3,9% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 



ʶ̂˳˸̖̬̔̄ɯʺ˰˲˰̓˷̄̏̑-ʧ˰̍̈˰̓̔̈̑˴̑ɯ˴̗̑̔˷˰̖̓̔˳˸̏̏̑˴̑ɯ 
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2. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʫ ʛʠʙʨʠʜʦʚ ʢʫʢʫʨʫʟʳ 

ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ ʠ ʈʦʜʥʠʢ 179 ʉɺ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʛʫʤʠʥʦʚʳʤ ʫʜʦʙʨʝʥʠʝʤ ɻʫʤʘʪ 

+7 ʚ ʜʦʟʠʨʦʚʢʝ 10 ʣ/ʪ + 2 ʣ/ʛʘ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ 

ʧʦʢʘʟʘʪʝʣʝʡ 277,6 ʠ 268,6 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

3. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʫ ʛʠʙʨʠʜʦʚ 

ʢʫʢʫʨʫʟʳ ʜʦʩʪʠʛʘʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʢʩʠ-

ʤʫʤʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʠʠ: ʫ ʛʠʙʨʠʜʘ ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 179 ʉɺ 

ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʦʜʘʤ ʩʦʩʪʘʚʣʷʝʪ 54,5 ʪ/ʛʘ, ʩʙʦʨ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 18,5 ʪ/ʛʘ; ʫ ʛʠʙʨʠʜʘ ʈʦʜʥʠʢ 

179 ʉɺ 49,2 ʠ 16,6 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

4. ʂʘʯʝʩʪʚʦ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʫ ʛʠʙʨʠʜʦʚ ʢʫ-

ʢʫʨʫʟʳ ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ 175 ʉɺ ʠ ʈʦʜʥʠʢ 179 

ʉɺ ʧʦʚʳʰʘʣʦʩʴ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʛʫʤʠʥʥʦ-

ʛʦ ʫʜʦʙʨʝʥʠʷ ɻʫʤʘʪ +7 ʚ ʜʦʟʠʨʦʚʢʝ 10 ʣ/ʪ + 

2 ʣ/ʛʘ; ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘ-

ʭʦʜʠʣʦʩʴ ʥʘ ʚʳʩʦʢʦʡ ʦʪʤʝʪʢʝ (20,21 ʠ 20,34 ʛ); 

ʚʳʭʦʜ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʜʦʩʪʠʛʘʣ ʤʘʢʩʠʤʫʤʘ 

(12,4 ʠ 11,3 ʪ/ʛʘ). 
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ʆʤʩʢ: ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ. ɸ. ʉʪʦʣʳʧʠʥʘ, 2021. ʉ. 419ï426. 
EDN: UQJUNE 

10. ɺʣʠʷʥʠʝ ʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʞʠʜʢʠʤʠ ʛʫʤʠʥʦʚʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʥʘ 
ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʚʝʢʣʳ ʠ ʢʫʢʫʨʫʟʳ / ɻ. ɸ. ʉʦʢʦʣʦʚ, ʄ. ɺ. ʈʘʢ, ʊ. ʗ. ʂʘʰʠʥʩʢʘʷ [ʠ ʜʨ.] // ʆʚʦ-
ʱʝʚʦʜʩʪʚʦ: ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ʄʠʥʩʢ, 2010. ʉ. 243ï250. 
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ɸʚʪʦʨʩʢʠʡ ʚʢʣʘʜ. ɺʩʝ ʘʚʪʦʨʳ ʧʨʠʥʠʤʘʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ, ʚʳʧʦʣʥʝʥʠʠ ʠ 

ʘʥʘʣʠʟʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʩʝ ʘʚʪʦʨʳ ʦʟʥʘʢʦʤʠʣʠʩʴ ʠ ʦʜʦʙʨʠʣʠ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʩʪʘʪʴʠ. 
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ɿʆʆʊɽʍʅʀʗ ʀ ɺɽʊɽʈʀʅɸʈʀʗ 
 

ANIMAL SCIENCE AND V ETERINARY MEDICINE  
 

ʏʘʩʪʥʘʷ ʟʦʦʪʝʭʥʠʷ, ʢʦʨʤʣʝʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʨʤʦʚ  

ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 
 

Private Animal Husbandry, Feeding, Feed Preparation  

and L ivestock Production Technologies 
     

 

 

 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 
ʋɼʂ 636.39:636.082 
DOI: 10.55196/2411-3492-2026-1-51-18-26 
 

ɺʣʠʷʥʠʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʞʠʚʫʶ ʤʘʩʩʫ ʤʦʣʦʜʥʷʢʘ  
ʢʦʟ ʤʫʨʩʠʘʥʘ-ʛʨʘʥʘʜʠʥʘ 

 

ʆʨʝʩʪ ɸʥʪʠʧʦʚʠʯ ɹʘʩʦʥʦʚ*1
, ʖʨʠʡ ʍʘʨʣʘʤʧʠʝʚʠʯ ʀʣʠʘʜʠ

2
,  

ɸʥʘʩʪʘʩʠʷ ɺʷʯʝʩʣʘʚʦʚʥʘ ʉʫʜʘʢʦʚʘ
3
, ʇʘʚʝʣ ʀʚʘʥʦʚʠʯ ʂʦʥʜʘʢʦʚ

 

ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʃ. ʗ. ʌʣʦʨʝʥʪʴʝʚʘ, 
ʧʨʦʩʧʝʢʪ ɻʘʛʘʨʠʥʘ, 97, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʷ, 603107 
*1bassonov.64@mail.ru, https://orcid.org/0000-0002-7916-4774 
2mdsltdgr@yahoo.gr 
3anastasia.sudakova@rambler.ru 
 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥʘ ʜʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʢʦʟʦʯʝʢ ʯʝʪʳʨʝʭ  ʛʨʫʧʧ ʧʦʨʦʜʳ ʤʫʨʩʠʘʥʘ-
ʛʨʘʥʘʜʠʥʘ ʧʦʩʣʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʦʙʣʫʯʝʥʠʷ ʣʘʤʧʘʤʠ ʉʆʋ-1 (1-ʷ ʦʧʳʪʥʘʷ), ʉʆʋ-2 (2-ʷ ʦʧʳʪʥʘʷ), 
ʆʋʌʢ (3-ʷ ʦʧʳʪʥʘʷ), ʙʝʟ ʦʙʣʫʯʝʥʠʷ (4-ʷ ʢʦʥʪʨʦʣʴʥʘʷ) ʧʦ 15 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʢʦʟʦʯʝʢ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ 
ʞʠʚʦʡ ʤʘʩʩʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʧʦʢʘʟʳʚʘʣʠ 
ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʝ ʨʘʟʣʠʯʠʷ. ɺ ʧʝʨʚʫʶ ʣʘʢʪʘʮʠʶ ʢʦʟʦʯʢʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʦʢʘʟʘʣʠ ʥʘʠʙʦʣʴʰʫʶ ʞʠʚʫʶ 
ʤʘʩʩʫ, ʧʨʝʚʦʩʭʦʜʷ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʥʘ 3,1 ʢʛ, ʠʣʠ ʥʘ 6,33%, ʪʨʝʪʴʶ ʛʨʫʧʧʫ ʥʘ 3,9 ʢʛ, ʠʣʠ ʥʘ 8,09% (ʧʨʠ ʩʪʘ-
ʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʷʭ p᾽0,05) ʠ ʢʦʥʪʨʦʣʴʥʫʶ  ʛʨʫʧʧʫ ʥʘ 6 ʢʛ (13,02%, p᾽0,01). ɺʦ ʚʪʦʨʦʡ 
ʣʘʢʪʘʮʠʠ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʣʠʜʠʨʦʚʘʣʘ, ʦʧʝʨʝʞʘʷ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʥʘ 3,0 ʢʛ (5,71%) ʠ ʯʝʪʚʝʨʪʫʶ ʛʨʫʧʧʫ ʥʘ 
6,3 ʢʛ (12,8%, p᾽0,05). ɺ ʪʨʝʪʴʝʡ ʣʘʢʪʘʮʠʠ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʧʦʢʘʟʘʣʘ ʞʠʚʫʶ ʤʘʩʩʫ 57,8 ʢʛ, ʯʪʦ ʥʘ 2,3 ʢʛ 
(4,14%) ʚʳʰʝ, ʯʝʤ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ, ʠ ʥʘ 5,1 ʢʛ (9,68%) ʧʨʝʚʳʰʘʝʪ ʞʠʚʦʡ ʚʝʩ ʚ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ. ʇʦʜ-
ʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʳ ʠʤʝʣʠ ʥʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ, ʫʩʪʫʧʘʷ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ (1,7 ʢʛ, ʠʣʠ 
3,04%) ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (2,8 ʢʛ, ʠʣʠ 5,31%). ʋ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʚ ʪʨʝʪʴʝʡ ʣʘʢʪʘʮʠʠ ʬʠʢʩʠʨʫʶʪʩʷ ʥʘʠʙʦʣʴ-
ʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʪʨʝʪʴʝʡ ʣʘʢʪʘʮʠʠ, ʧʨʝʚʳʰʘʷ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʳʜʫʱʠʭ ʣʘʢʪʘʮʠʡ ʥʘ 3,0 ʢʛ (5,71%) ʠ 
6,5 ʢʛ (13,27%, p᾽0,05). ʋ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʤʝʯʘʶʪʩʷ ʚ ʪʨʝʪʴʝʡ ʣʘʢʪʘʮʠʠ, ʧʨʝʚʳ-
ʰʘʷ ʧʨʝʜʳʜʫʱʠʝ ʥʘ 2,3 ʢʛ (4,42%) ʠ 6,1 ʢʛ (12,66%). ʀʩʩʣʝʜʫʝʤʳʝ ʢʦʟʦʯʢʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʜʦʩʪʠʛʘ-
ʶʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʞʠʚʦʡ ʤʘʩʩʳ ʚ ʪʨʝʪʴʝʡ ʣʘʢʪʘʮʠʠ 52,7 ʢʛ, ʯʪʦ ʙʦʣʴʰʝ ʥʘ 6,6 ʢʛ 
(14,32%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʠ ʥʘ 3,5 ʢʛ (7,11%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʷʤʠ. 
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Abstract. The article studies the dynamics of live weight of female goats of the Murciana-Granadina breed 

from four groups after ultraviolet irradiation with "SOU-1" (1st experimental), "SOU-2" (2nd experimental), 

"OUFk" (3rd experimental) lamps, and without irradiation (4th control) lamps, with 15 heads in each. The 

obtained experimental data indicate that the first group of female goats demonstrated the best results in terms 

of live weight throughout the entire observation period, while the other groups showed less pronounced 

differences. In the first lactation, the female goats of the first group showed the highest live weight, exceeding 

the second group by 3.1 kg or 6.33%, the third group by 3.9 kg or 8.09% with statistically significant 

differences p<0.05 and the control group by 6 kg (13.02%, p<0.01). In the second lactation, the first group was 

in the lead, ahead of the second group by 3.0 kg (5.71%) and the fourth group by 6.3 kg (12.8%, p<0.05). 

In the third lactation, the first group showed a live weight of 57.8 kg, which is 2.3 kg (4.14%) higher than in 

the second group, and 5.1 kg (9.68%) more than the weight of animals of the fourth group. The experimental 

animals of the fourth group had the lowest values, behind the third group (1.7 kg or 3.04%) and the second 

group (2.8 kg or 5.31%). The second group in the third lactation recorded the highest results in the third 

lactation, exceeding the indicators of previous lactations by 3.0 kg (5.71%) and 6.5 kg (13.27%, p<0.05). The 

third group achieved its best results in the third lactation, exceeding the previous ones by 2.3 kg (4.42%) and 

6.1 kg (12.66%). The control group's female goats achieved their maximum live weight in the third lactation  

52.7 kg, which is 6.6 kg (14.32%) more than the first and 3.5 kg (7.11%) more than the second lactation. 
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For citation: Basonov O.A, Iliadi Yu.Kh., Sudakova A.V., Kondakov P.I. Effect of ultraviolet radiation on the 

live weight of young Murciana-Granadina goats. Izvestiya of Kabardino-Balkarian State Agrarian University 
named after V.M. Kokov. 2026;1(51):18ï26. DOI: 10.55196/2411-3492-2026-1-51-18-26 

 

 

 

ɺʚʝʜʝʥʠʝ. ʂʦʟʦʚʦʜʩʪʚʦ ï ʟʥʘʯʠʤʘʷ ʧʦʜ-

ʦʪʨʘʩʣʴ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʧʦ ʩʚʦʝʡ 

ʚʘʞʥʦʩʪʠ ʥʝ ʫʩʪʫʧʘʝʪ ʦʪʨʘʩʣʠ ʢʨʫʧʥʦʛʦ ʨʦ-

ʛʘʪʦʛʦ ʩʢʦʪʘ [1ï7].  

ʅʝʜʦʩʪʘʪʦʢ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦ-

ʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʳʟʳʚʘʝʪ ʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʢʦʟ, ʥʘʨʫʰʝ-

ʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʧʦʥʠʞʝʥʠʝ ʟʘʱʠʪʥʳʭ 

ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, ʨʘʟʣʠʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʦʩʦʙʝʥʥʦ ʫ ʞʠʚʦʪʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʤʝ-

ʱʝʥʠʷʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʷ [8, 9].  

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ʟʘʥʠʤʘʝʪ ʚʳʩʦʢʠʝ ʧʦ-

ʟʠʮʠʠ ʚ ʨʝʡʪʠʥʛʝ çʩʘʤʳʭ ʧʘʩʤʫʨʥʳʭè ʛʦʨʦ-

ʜʦʚ ʈʦʩʩʠʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʤʝʪʝʦʨʦʣʦʛʠ-

ʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʞʠʪʝʣʠ ʜʘʥʥʦʛʦ ʛʦʨʦʜʘ 

ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʩʝʨʦʛʦ ʥʝʙʘ ʚ ʪʝʯʝ-

ʥʠʝ 182 ʜʥʝʡ ʚ ʛʦʜʫ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ 

50% ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʝʨʠʦʜʘ. ɼʘʥʥʘʷ ʢʣʠʤʘʪʠ-

ʯʝʩʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʢʦʟ ʧʦʨʦʜʳ ʤʫʨʩʠʘʥʘ-

ʛʨʘʥʘʜʠʥʘ, ʧʦʩʢʦʣʴʢʫ ʞʠʚʦʪʥʳʝ ʥʝ ʧʦʣʫʯʘʶʪ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʩʪʦʱʝʥʠʶ ʠ ʩʥʠʞʝʥʠʶ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʘʤʧ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʵʬ-

ʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʟʜʦʨʦ-

ʚʴʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʧʦ-

ʩʦʙʩʪʚʫʷ ʩʠʥʪʝʟʫ ʚʠʪʘʤʠʥʘ D ʠ ʧʦʜʜʝʨʞʘʥʠʶ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʋʌ-ʣʘʤʧ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʧʨʘʚʠʣʴʥʳʤ ʫʭʦʜʦʤ ʠ ʧʠʪʘʥʠʝʤ ʤʦʞʝʪ ʟʥʘ-
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ʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʢʦʟ ʤʫʨ-

ʩʠʘʥʘ-ʛʨʘʥʘʜʠʥʘ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʧʨʦ-

ʜʫʢʪʠʚʥʳʤʠ ʠ ʟʜʦʨʦʚʳʤʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ ʥʘ ʞʠʚʫʶ 

ʤʘʩʩʫ ʤʦʣʦʜʥʷʢʘ ʢʦʟ ʧʦʨʦʜʳ ʤʫʨʩʠʘʥʘ-

ʛʨʘʥʘʜʠʥʘ ʘʢʪʫʘʣʴʥʦ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝ-

ʥʠ ʚʣʠʷʥʠʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ, ʚʳʨʘʙʘ-

ʪʳʚʘʝʤʳʭ ʨʘʟʥʳʤʠ ʣʘʤʧʘʤʠ (ʉʆʋ-1, ʉʆʋ-2, 

ʆʋʌʢ-03), ʥʘ ʞʠʚʫʶ ʤʘʩʩʫ ʢʦʟ ʧʦʨʦʜʳ ʤʫʨ-

ʩʠʘʥʘ-ʛʨʘʥʘʜʠʥʘ ʚ ʨʘʟʣʠʯʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝ-

ʨʠʦʜʳ (ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 18 ʤʝʩʷʮʝʚ). 

ʄʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʫʣʴʪʨʘ-

ʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ ʥʘ ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʤʦʣʦʜ-

ʥʷʢʘ ʢʦʟ ʧʦʨʦʜʳ ʤʫʨʩʠʘʥʘ-ʛʨʘʥʘʜʠʥʘ ʚ ʚʦʟ-

ʨʘʩʪʝ ʦʪ 3 ʜʦ 4 ʤʝʩʷʮʝʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʦʢʪʷʙ-

ʨʝ ï ʥʦʷʙʨʝ 2022 ʛ., ʘ ʧʦ ʫʯʝʪʫ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ (ʤʦʣʦʯʥʦʡ ʠ ʤʷʩʥʦʡ) ï ʚ 2023ï

2025 ʛʦʜʳ ʥʘ ʙʘʟʝ ʆʆʆ çɼʨʫʞʙʘè ʃʳʩʢʦʚ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʯʝ-

ʪʳʨʝ ʛʨʫʧʧʳ (1-ʷ ʦʧʳʪʥʘʷ, 2-ʷ ʦʧʳʪʥʘʷ, 3-ʷ 

ʦʧʳʪʥʘʷ ʠ 4-ʷ ʢʦʥʪʨʦʣʴʥʘʷ) ʢʦʟʦʯʝʢ ʧʦ 15 

ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ ʚ ʚʦʟʨʘʩʪʝ ʪʨʝʭ ʤʝʩʷʮʝʚ ʤʝ-

ʪʦʜʦʤ ʧʘʨʥʳʭ ʘʥʘʣʦʛʦʚ. ɾʠʚʦʪʥʳʝ ʙʳʣʠ 

ʘʥʘʣʦʛʠʯʥʳ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʞʠʚʦʡ ʤʘʩʩʝ ʠ ʥʘ-

ʭʦʜʠʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʤʣʝʥʠʷ 

ʠ ʩʦʜʝʨʞʘʥʠʷ. 

ʈʦʩʪ ʤʦʣʦʜʥʷʢʘ ʠʟʫʯʘʣʠ ʥʘ ʢʦʟʦʯʢʘʭ ʜʦ 

18-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʟʚʝʰʠʚʘʥʠʝ ʞʠʚʦʪ-

ʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʚ ʚʦʟʨʩʪʝ 3, 4, 

8 ʠ 18 ʤʝʩʷʮʝʚ. 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʧʫ-

ʪʝʤ ʨʘʩʯʝʪʘ ʘʙʩʦʣʶʪʥʦʛʦ, ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ. ɺʝ-

ʣʠʯʠʥʫ ʘʙʩʦʣʶʪʥʦʛʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʨʠ-

ʨʦʩʪʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʤʝʪʦʜʫ ʉ. ɹʨʦʜʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʤʝʪʦʜʦʤ ʚʘ-

ʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʨʠʪʝʨʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦ ʉʪʴʶʜʝʥʪʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɾʠʚʘʷ ʤʘʩʩʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʪʠʧʠʯʥʳʡ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʫʯʠʪʳʚʘʝʤʳʭ ʚ ʩʝʣʝʢ-

ʮʠʦʥʥʦʡ ʨʘʙʦʪʝ. ɾʠʚʘʷ ʤʘʩʩʘ ʦʙʷʟʘʪʝʣʴʥʦ 

ʦʮʝʥʠʚʘʝʪʩʷ ʫ ʚʩʝʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ: ʤʦʣʦʜ-

ʥʷʢʘ, ʤʘʪʦʢ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɾʠʚʘʷ ʤʘʩʩʘ 

ʞʠʚʦʪʥʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʅʘʫʯʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʞʠʚʘʷ ʤʘʩʩʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʨʦʩʪ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʦʜʦʧʳʪʥʳʭ ʢʦʟʦʯʝʢ ʚ ʨʘʟ-

ʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙ-

ʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1. ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʜʦʧʳʪʥʳʭ ʢʦʟʦʯʝʢ, ʢʛ 

Table 1. Dynamics of live weight of experimental goats, kg 

 

ɺʦʟʨʘʩʪ 
1-  ̫ʛʨʫʧʧʘ 

n=15 

2-  ̫ʛʨʫʧʧʘ 

n=15 

3-  ̫ʛʨʫʧʧʘ 

n=15 

4-  ̫ʛʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 

n=15 

ʇʨʠ ʨʦʞʜʝʥʠʠ 1,71Ñ0,05 1,68Ñ0,04 1,69Ñ0,06 1,72Ñ0,08 

3 ʤʝʩʷʮʘ 11,68Ñ0,15 11,35Ñ0,22 11,46Ñ0,37 11,51Ñ0,44 

4 ʤʝʩʷʮʘ 14,03Ñ0,11 13,60Ñ0,17 13,40Ñ0,26 12,90Ñ0,34 

8 ʤʝʩʷʮʝʚ 31,40Ñ0,62 29,50Ñ0,55 28,20Ñ0,48 26,90Ñ0,37 

18 ʤʝʩʷʮʝʚ 41,20Ñ0,99 39,50Ñ0,95 37,70Ñ0,81 36,80Ñ0,96 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʨʦʞʜʝʥʠʠ ʢʦʟʦʯʢʠ ʨʘʟʥʳʭ ʛʨʫʧʧ ʠʤʝʣʠ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʘʟʥʠʮʫ ʚ ʞʠʚʦʡ ʤʘʩʩʝ. ʇʨʠ  

ʚʦʟʜʝʡʩʪʚʠʠ ʋʌ-ʣʘʤʧʦʡ ʉʆʋ-1 ʦʪʤʝʯʝʥʦ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ (0,58%) ʚ ʧʦʣʴʟʫ ʯʝʪʚʝʨʪʦʡ 

ʛʨʫʧʧʳ ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳʭ ʨʘʟ-

ʣʠʯʠʷʭ. ʇʨʠ ʨʦʞʜʝʥʠʠ ʢʦʥʪʨʦʣʴʥʘʷ  ʛʨʫʧʧʘ 

ʦʧʝʨʝʞʘʣʘ  ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, ʥʘ ʢʦʪʦʨʳʭ 

ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ ʣʘʤʧʘʤʠ ʆʋʌʢ-03 ʠ ʉʆʋ-2, 

ʥʘ 0,03 ʠ 0,04 ʢʛ, ʠʣʠ 1,78 ʠ 2,38% ʧʨʠ ʥʝʜʦʩ-

ʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʝ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʞʠʚʦʪʥʳʝ, 

ʥʘ ʢʦʪʦʨʳʭ ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ ʣʘʤʧʘʤʠ ʉʆʋ-1, 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʟʦʯʝʢ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚ-

ʣʷʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʤʧʘʤʠ ʆʋʌʢ-03 ʠ ʉʆʋ-2, 



ʶ̂˳˸̖̬̔̄ɯʺ˰˲˰̓˷̄̏̑-ʧ˰̍̈˰̓̔̈̑˴̑ɯ˴̗̑̔˷˰̖̓̔˳˸̏̏̑˴̑ɯ 
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ʥʘ 0,02 ʠ 0,03 ʢʛ, ʠʣʠ 1,18 ʠ 1,79% ʧʨʠ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʷʭ. ʇʨʠ ʥʝʜʦʩ-

ʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʷʭ  ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ, ʧʦʜ-

ʚʝʨʞʝʥʥʘʷ ʦʙʣʫʯʝʥʠʶ ʣʘʤʧʘʤʠ ʆʋʌʢ-03, 

ʧʨʝʚʦʩʭʦʜʠʪ ʛʨʫʧʧʫ, ʦʙʣʫʯʘʝʤʫʶ ʣʘʤʧʘʤʠ 

ʉʆʋ-2, ʥʘ 0,01 ʢʛ, ʠʣʠ 0,68%. 

ɸʥʘʣʠʟ ʪʘʙʣʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʪʘʙʣ. 1) ʧʦ-

ʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʚʦʟʨʘʩʪʝ 3 ʤʝʩʷʮʝʚ, ʧʦʩʣʝ ʦʪʲ-

ʝʤʘ ʦʪ ʤʘʪʝʨʝʡ, ʥʘʠʙʦʣʴʰʝʡ ʞʠʚʦʡ ʤʘʩʩʦʡ 

ʦʙʣʘʜʘʝʪ ʛʨʫʧʧʘ, ʧʦʜʚʝʨʞʝʥʥʘʷ ʦʙʣʫʯʝʥʠʶ 

ʣʘʤʧʦʡ ʉʆʋ-1 (11,68 ʢʛ), ʢʦʪʦʨʦʡ ʫʩʪʫʧʘʶʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʛʨʫʧʧ: ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (1,13 ʢʛ, ʠʣʠ 1,48%), ʛʨʫʧʧʳ 

ʧʨʠ ʣʘʤʧʝ ʆʋʌʢ-03 (0,22 ʢʛ, ʠʣʠ 1,92%), 

ʛʨʫʧʧʳ ʧʨʠ ʣʘʤʧʝ ʉʆʋ-2 (0,33 ʢʛ, ʠʣʠ 

2,91%). ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʢʘʟʘ-

ʣʘʩʴ ʥʝʟʥʘʯʠʤʦʡ. ɺʦ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ 3 ʤʝ-

ʩʷʮʝʚ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʧʨʝʚʦʩʭʦʜʠʪ ʪʨʝ-

ʪʴʶ ʠ ʚʪʦʨʫʶ ʛʨʫʧʧʳ ʥʘ 0,05 ʠ ʥʘ 0,16 ʢʛ, ʠʣʠ 

0,44 ʠ 1,41%. ʇʦʜʦʧʳʪʥʳʝ ʢʦʟʦʯʢʠ ʪʨʝʪʴʝʡ 

ʛʨʫʧʧʳ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʞʠʚʦʡ ʤʘʩʩʳ ʠʤʝʣʠ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ ʥʘ 0,11 ʢʛ, ʠʣʠ 0,97%. 

ɺ ʧʦʩʪʦʙʣʫʯʘʪʝʣʴʥʳʡ ʧʝʨʠʦʜ (4 ʤʝʩʷʮʘ) 

ʥʘʠʙʦʣʴʰʝʡ ʞʠʚʦʡ ʤʘʩʩʦʡ ʦʙʣʘʜʘʶʪ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʠ 1-ʡ ʛʨʫʧʧʳ (14,03 ʢʛ), ʯʪʦ ʧʨʝʚʳʰʘʝʪ 

ʟʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 1,13 ʢʛ, ʠʣʠ 

8,76% ʧʨʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʝ (p᾽0,01); ʧʦʢʘʟʘ-

ʪʝʣʠ 3-ʡ ʛʨʫʧʧʳ ï ʥʘ 0,63 ʢʛ, ʠʣʠ 4,7% ʧʨʠ 

ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʝ (p᾽0,01); ʮʠʬʨʦʚʳʝ ʜʘʥ-

ʥʳʝ 2-ʡ ʛʨʫʧʧʳ ï ʥʘ 0,43 ʢʛ, ʠʣʠ 3,16% 

(p᾽0,05). ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʦʡ ʨʘʟ-

ʥʠʮʝ 2-  ̫ʛʨʫʧʧʘ ʦʧʝʨʝʞʘʝʪ 3-  ʁʠ 4-  ʁʛʨʫʧʧʳ 

ʥʘ 0,2 ʢʛ, ʠʣʠ ʥʘ 1,49% ʠ ʥʘ 0,7 ʢʛ, ʠʣʠ 5,43%. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ 3-ʡ ʠ 4-ʡ ʛʨʫʧʧ ʣʠʜʠʨʫʶʪ ʢʦ-

ʟʦʯʢʠ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʧʨʠ ʣʘʤʧʝ ʆʋʌʢ-03, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʥʘ 0,5 ʢʛ, ʠʣʠ 

3,88%). 

ɺ 8 ʤʝʩʷʮʝʚ ʥʘʠʙʦʣʴʰʠʝ ʚʝʣʠʯʠʥʳ ʠʤʝʝʪ 

ʛʨʫʧʧʘ ʧʨʠ ʣʘʤʧʝ ʉʆʋ-1 (31,4 ʢʛ), ʯʪʦ ʙʦʣʴ-

ʰʝ, ʯʝʤ ʞʠʚʘʷ ʤʘʩʩʘ ʚ ʛʨʫʧʧʝ ʧʨʠ ʣʘʤʧʝ 

ʉʆʋ-2, ʥʘ 1,9 ʢʛ, ʠʣʠ ʥʘ 6,44% (p᾽0,05), ʚ 

ʛʨʫʧʧʝ ʩ ʣʘʤʧʦʡ ʆʋʌʢ-03 ï ʥʘ 3,2 ʢʛ, ʠʣʠ 

11,35% ʧʨʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʝ (p᾽0,01), ʚ 

4-ʡ ʛʨʫʧʧʝ ʥʘ 4,5 ʢʛ, ʠʣʠ ʥʘ 16,73% (p᾽0,01).  

ɾʠʚʦʪʥʳʝ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʧʨʠ ʣʘʤʧʝ 

ʉʆʋ-2, ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʟʦʯʝʢ, ʩʦʜʝʨʞʘʱʠʭʩʷ 

ʧʨʠ ʣʘʤʧʝ ʆʋʌʢ-03, ʠ ʢʦʥʪʨʦʣʴʥʦʡ  ʛʨʫʧʧʳ 

ʥʘ 1,3 ʠ 2,6 ʢʛ, ʠʣʠ 4,61 ʠ 9,67% (p᾽0,01). 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 3-  ̫ʛʨʫʧʧʘ ʧʨʝʚʦʩʭʦʜʠʪ 4-  ʁ

ʛʨʫʧʧʫ ʥʘ 1,3 ʢʛ, ʠʣʠ 4,83%  ʧʨʠ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʷʭ (p᾽0,05). 

ʅʘʠʙʦʣʴʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʞʠʚʦʡ ʤʘʩʩʳ ʚ 

ʚʦʟʨʘʩʪʝ 18 ʤʝʩʷʮʝʚ ʦʙʣʘʜʘʣʠ ʢʦʟʦʯʢʠ 1-ʡ 

ʛʨʫʧʧʳ, ʢʦʪʦʨʳʤ ʫʩʪʫʧʘʣʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ 

ʛʨʫʧʧʳ ʩʚʝʨʩʪʥʠʢʦʚ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʝʣʠʯʠʥʳ: 

ʥʘ 1,7 ʢʛ, ʠʣʠ 4,3% ʢʦʟʦʯʢʠ 2-ʡ ʛʨʫʧʧʳ, ʥʘ 

3,5 ʢʛ, ʠʣʠ 9,28% ʧʨʠ p᾽0,05 ʢʦʟʦʯʢʠ 3-ʡ ʛʨʫʧ-

ʧʳ, ʥʘ 4,4 ʢʛ, ʠʣʠ 11,96% ʢʦʟʦʯʢʠ 4-ʡ ʛʨʫʧʧʳ 

ʧʨʠ p᾽0,01. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 2-  ̫ʛʨʫʧʧʘ ʧʦʜ-

ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʧʝʨʝʞʘʝʪ 3-  ʁʠ 4-  ʁʛʨʫʧ-

ʧʳ ʥʘ 1,8 ʠ 2,7 ʢʛ, ʠʣʠ 4,77 ʠ 7,34%. 3-  ̫ʛʨʫʧʧʘ 

ʦʧʝʨʝʞʘʝʪ 4-  ʁʛʨʫʧʧʫ ʥʘ 1,8 ʢʛ, ʠʣʠ 4,77%. 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʦʜʦʧʳʪʥʳʭ ʢʦʟʦʤʘʪʦʢ ʚ 

ʨʘʟʥʳʝ ʣʘʢʪʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

 
ʊʘʙʣʠʮʘ 2. ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʧʦʜʦʧʳʪʥʳʭ ʢʦʟʦʤʘʪʦʢ, ʢʛ 

Table 2. Dynamics of live weight of experimental goats, kg 

 

ɺʦʟʨʘʩʪ 
1-  ̫ʛʨʫʧʧʘ 

n=15 

2-  ̫ʛʨʫʧʧʘ 

n=15 

3-  ̫ʛʨʫʧʧʘ 

n=15 

4-  ̫ʛʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 

n=15 

1 ʣʘʢʪʘʮʠʷ 52,10Ñ1,10 49,00Ñ1,22 48,20Ñ1,21 46,10Ñ1,31 

2 ʣʘʢʪʘʮʠʷ 55,50Ñ1,30 52,50Ñ1,42 52,00Ñ1,59 49,20Ñ1,88 

3 ʣʘʢʪʘʮʠʷ 57,80Ñ2,25 55,50Ñ2,33 54,30Ñ2,75 52,70Ñ3,40 

 

ɺ ʧʝʨʚʫʶ ʣʘʢʪʘʮʠʶ ʥʘʠʙʦʣʴʰʝʡ ʤʘʩʩʦʡ 

ʦʙʣʘʜʘʣʠ ʠʩʩʣʝʜʫʝʤʳʝ ʢʦʟʦʯʢʠ 1-ʡ ʛʨʫʧʧʳ, 

ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ, ʯʝʤ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʠ 2-ʡ ʛʨʫʧʧʳ ʥʘ  3,1 ʢʛ, ʠʣʠ 6,33%, 

3-ʡ ʛʨʫʧʧʳ ï ʥʘ 3,9 ʢʛ, ʠʣʠ 8,09% ʧʨʠ ʨ̓0,05, 

4-ʡ ʛʨʫʧʧʳ ʥʘ 6 ʢʛ, ʠʣʠ 13,02% ʧʨʠ ʟʥʘʯʠʤʦʡ 

ʨʘʟʥʠʮʝ (p᾽0,01). ʇʦʜʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ ʚʪʦ-

ʨʦʡ ʛʨʫʧʧʳ ʦʧʝʨʝʞʘʶʪ 3-  ʁʠ 4-  ʁʛʨʫʧʧʳ ʥʘ 

0,8 ʠ 2,9 ʢʛ, ʠʣʠ 1,66 ʠ 6,29%. ʂʦʟʦʯʢʠ 3-ʡ 

ʛʨʫʧʧʳ ʦʧʝʨʝʞʘʶʪ 4-  ʁʛʨʫʧʧʫ ʥʘ 2,1 ʢʛ, ʠʣʠ 

4,56%. 

ɺ ʧʝʨʠʦʜ 2 ʣʘʢʪʘʮʠʠ ʥʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝ-

ʥʠ̫ʤʠ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʢʦʟʦʯʢʠ 1-ʡ ʛʨʫʧʧʳ, 

ʧʨʝʚʦʩʭʦʜʷ 2-  ʁʛʨʫʧʧʫ ʥʘ 3,0 ʢʛ, ʠʣʠ 5,71%, 
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3-  ʁʛʨʫʧʧʫ ï ʥʘ 3,5 ʢʛ, ʠʣʠ 6,73%, 4-  ʁʛʨʫʧʧʫ 

ï ʥʘ 6,3 ʢʛ, ʠʣʠ 12,8% ʧʨʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʝ 

(p᾽0,01). 2-  ̫ ʛʨʫʧʧʘ ʦʧʝʨʝʞʘʝʪ 3-  ʁ ʠ 4-  ʁ

ʛʨʫʧʧʳ ʥʘ 0,5 ʠ 3,3 ʢʛ, ʠʣʠ 0,96 ʠ 6,71%. 

ɺ 3 ʣʘʢʪʘʮʠʶ ʪʘʢʞʝ ʣʠʜʠʨʫʝʪ 1-  ̫ʛʨʫʧʧʘ 

(57,8 ʢʛ), ʯʪʦ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 2-ʡ 

ʛʨʫʧʧʦʡ ʥʘ 2,3 ʢʛ, ʠʣʠ 4,14%, ʩ 3-ʡ ʛʨʫʧʧʦʡ ï 

ʥʘ 3,5 ʢʛ, ʠʣʠ 6,45%, ʩ 4-ʡ ʛʨʫʧʧʦʡ ï ʥʘ 5,1 ʢʛ, 

ʠʣʠ 9,68% ʧʨʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʝ (p᾽0,01). 

ʅʘʠʤʝʥʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʨʝʜʠ ʚʩʝʭ ʘʥʘʣʠ-

ʟʠʨʫʝʤʳʭ ʛʨʫʧʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 4-ʷ ʛʨʫʧʧʘ, 

ʫʩʪʫʧʘʷ 3-ʡ ʛʨʫʧʧʝ ʥʘ 1,7 ʢʛ, ʠʣʠ 3,04% ʠ 2-ʡ 

ʛʨʫʧʧʝ 2,8 ʢʛ, ʠʣʠ 5,31%. 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʧʦ 

3 ʣʘʢʪʘʮʠʷʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʚ 1-ʡ ʛʨʫʧʧʝ ʦʙʣʘʜʘʶʪ ʢʦʟʦʯʢʠ ʚ 

3 ʣʘʢʪʘʮʠʶ (57,8 ʢʛ), ʯʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ 1 ʣʘʢ-

ʪʘʮʠʶ, ʥʘ 2,3 ʢʛ, ʠʣʠ 4,14% ʠ ʚʦ 2 ʣʘʢʪʘʮʠʶ ʥʘ 

5,7 ʢʛ, ʠʣʠ 10,94% ʧʨʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʝ 

(p᾽0,01). ʋ 2-ʡ ʛʨʫʧʧʳ ʥʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝ-

ʥʠʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 3 ʣʘʢʪʘʮʠʷ, ʯʪʦ ʙʦʣʴ-

ʰʝ, ʯʝʤ 2 ʠ 1 ʣʘʢʪʘʮʠʠ, ʥʘ 3,0 ʢʛ, ʠʣʠ 5,71% ʠ 

6,5 ʢʛ, ʠʣʠ 13,27% ʧʨʠ p0̓,05. ʋ 3-ʡ ʛʨʫʧʧʳ 

ʥʘʠʙʦʣʴʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʞʠʚʦʡ ʤʘʩʩʳ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ 3 ʣʘʢʪʘʮʠʷ, ʯʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

2 ʠ 1 ʣʘʢʪʘʮʠʠ, ʥʘ 2,3 ʢʛ, ʠʣʠ 4,42% ʠ ʥʘ 6,1 ʢʛ, 

ʠʣʠ 12,66%. ʋ 4-ʡ ʛʨʫʧʧʳ ʪʘʢʞʝ ʥʘʠʙʦʣʴʰʠʤʠ 

ʮʠʬʨʦʚʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʦʙʣʘʜʘʶʪ ʷʨʦʯʢʠ ʚ 

3 ʣʘʢʪʘʮʠʶ (52,7 ʢʛ), ʯʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ 1 ʣʘʢ-

ʪʘʮʠʶ, ʥʘ 6,6 ʢʛ, ʠʣʠ 14,32% ʠ ʯʝʤ ʚʦ 2 ʣʘʢʪʘ-

ʮʠʶ, ʥʘ 3,5 ʢʛ, ʠʣʠ 7,11%. 

ʇʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦʜ-

ʦʧʳʪʥʳʭ ʢʦʟʦʯʝʢ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʦʪʨʘ-

ʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 
ʊʘʙʣʠʮʘ 3. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ ʧʦʜʦʧʳʪʥʳʭ ʢʦʟʦʯʝʢ, ʛ 

Table 3. Dynamics of changes in average daily weight gain of experimental goats, g 

 

ɺʦʟʨʘʩʪ 1-  ̫ʛʨʫʧʧʘ 2-  ̫ʛʨʫʧʧʘ 3-  ̫ʛʨʫʧʧʘ 
4-  ̫ʛʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 

ʆʪ ʨʦʞʜʝʥʠʷ ʜʦ 3 ʤʝʩʷʮʝʚ 110,87Ñ1,31 107,47Ñ2,03 108,53Ñ3,59 108,79Ñ4,31 

ʆʪ 3 ʜʦ 4 ʤʝʩʷʮʝʚ 78,29Ñ5,21 75,02Ñ5,51 64,50Ñ7,90 46,95Ñ4,87 

ʆʪ 4 ʜʦ 8 ʤʝʩʷʮʝʚ 144,74Ñ4,54 132,54Ñ4,13 123,39Ñ4,18 116,47Ñ3,61 

ʆʪ 8 ʜʦ 18 ʤʝʩʷʮʝʚ 32,67Ñ1,53 33,33Ñ1,57 31,64Ñ1,45 33,01Ñ2,25 

ʆʪ ʨʦʞʜʝʥʠʷ ʜʦ 18 ʤʝʩʷʮʝʚ 73,14Ñ1,79 70,03Ñ1,73 66,67Ñ1,50 64,96Ñ1,76 

 

ʇʦ ʜʘʥʥʳʤ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ 

ʧʨʠʨʦʩʪʦʚ ʧʦʜʦʧʳʪʥʳʭ ʢʦʟʦʯʝʢ (ʪʘʙʣ. 3) ʥʘ-

ʙʣʶʜʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 3 ʤʝ-

ʩʷʮʝʚ ʥʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ 1-  ̫ʛʨʫʧʧʘ (110 ʛ), ʯʪʦ ʥʘ 3,4 ʛ, ʠʣʠ 3,16  

ʙʦʣʴʰʝ, ʯʝʤ ʫ 2-ʡ ʛʨʫʧʧʳ, ʠ ʥʘ 2,34 ʛ, ʠʣʠ 

2,16% ʠ 2,08 ʛ, ʠʣʠ 1,91% ʙʦʣʴʰʝ, ʯʝʤ ʫ 3-ʡ ʠ 

4-ʡ ʛʨʫʧʧ.  

ɺ ʧʝʨʠʦʜ ʦʪ 3 ʜʦ 4 ʤʝʩʷʮʝʚ ʪʘʢʞʝ ʥʘʠʚʳʩ-

ʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʙʣʘʜʘʝʪ 1-  ̫ʛʨʫʧʧʘ (78,29 ʛ), 

ʯʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ 2-ʡ ʛʨʫʧʧʳ, ʥʘ 3,27 ʛ, ʠʣʠ 

4,36%, ʯʝʤ ʫ 3-ʡ ʛʨʫʧʧʳ ï ʥʘ 10,52 ʛ, ʠʣʠ 

16,31% ʠ ʯʝʤ ʫ 4-ʡ ʛʨʫʧʧʳ ï ʥʘ 28,07 ʛ, ʠʣʠ 

59,79% ʧʨʠ ʚʳʩʦʢʦʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʝ 

p᾽0,01.  

ʇʝʨʠʦʜ ʦʪ 4 ʜʦ 8 ʤʝʩʷʮʝʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦʤ ʧʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤʫ ʧʨʠʨʦʩʪʫ 

1-ʡ ʛʨʫʧʧʳ (144,74 ʛ), ʯʪʦ ʧʨʝʚʳʰʘʝʪ 2- ,ʁ 3-  ʁ

ʠ 4-  ʁʛʨʫʧʧʳ ʥʘ 12,2 ʛ, ʠʣʠ 9,2%, ʥʘ 21,35 ʛ, 

ʠʣʠ 17,3% (p0̓,01)  ʠ ʥʘ 28,27 ʛ, ʠʣʠ 24,27% 

ʧʨʠ ʚʳʩʦʢʦʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʝ p0̓,01. 2-  ̫

ʛʨʫʧʧʘ ʦʧʝʨʝʞʘʝʪ 3-  ʁʠ 4-  ʁʛʨʫʧʧʳ ʥʘ 9,15 ʛ, 

ʠʣʠ 7,42% ʠ 16,07 ʛ, ʠʣʠ 13,8% (p0̓,05). 

ɻʨʫʧʧʘ ʢʦʟʦʯʝʢ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʠʟʣʫʯʝʥʠʶ 

ʋʌ-ʣʘʤʧʘʤʠ ʆʋʌʢ-03, ʧʨʝʚʦʩʭʦʜʠʪ ʢʦʥ-

ʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʥʘ 6,92 ʛ, ʠʣʠ 5,94%.  

ɺ ʠʥʪʝʨʚʘʣʝ ʦʪ 8 ʜʦ 18 ʤʝʩʷʮʝʚ ʥʘʙʣʶʜʘʝʪ-

ʩʷ ʧʨʝʚʦʩʭʦʜʩʪʚʦ 2-ʡ ʛʨʫʧʧʳ ʥʘʜ ʦʩʪʘʣʴʥʳʤʠ 

ʛʨʫʧʧʘʤʠ ʩʚʝʨʩʪʥʠʢʦʚ. ɻʨʫʧʧʘ ʢʦʟʦʯʝʢ, ʧʦʜ-

ʚʝʨʞʝʥʥʳʭ ʠʟʣʫʯʝʥʠʶ ʋʌ-ʣʘʤʧʘʤʠ ʉʆʋ-2, 

ʧʨʝʚʦʩʭʦʜʠʪ 4- ,ʁ 3-  ʁʠ 1-  ʁʛʨʫʧʧʳ ʥʘ 0,32 ʛ, 

ʠʣʠ 0,97%, 1,69 ʛ, ʠʣʠ 5,34% ʠ ʥʘ 0,66 ʛ, ʠʣʠ 

2,02%. ʅʘʠʤʝʥʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʨʝʜʥʝʩʫ-

ʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʛʨʫʧʧʘ 3, ʫʩʪʫʧʘʷ ʩʚʝʨʩʪʥʠʢʘʤ 1-ʡ ʠ 4-ʡ 

ʛʨʫʧʧ (1,03 ʛ, ʠʣʠ 3,26% ʠ 1,37 ʛ, ʠʣʠ 4,33%).  

ɺ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 18 ʤʝʩʷʮʝʚ ʥʘʠ-

ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʨʦʩʪʘ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

1-ʡ ʛʨʫʧʧʳ (73,14 ʛ), ʯʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ 2-ʡ, 3-ʡ 

ʠ 4-ʡ ʛʨʫʧʧ ʥʘ 3,11 ʛ, ʠʣʠ 4,44%, ʥʘ 6,47 ʛ, ʠʣʠ 

9,7% (p᾽0,05), ʥʘ  8,18 ʛ, ʠʣʠ 12,59%  ʧʨʠ ʜʦʩ-

ʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʝ p0̓,05. ʅʘʠʤʝʥʴʰʠʤʠ ʧʦ-
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ʢʘʟʘʪʝʣʷʤʠ ʚ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 18 ʤʝʩʷ-

ʮʝʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 4-  ̫ʛʨʫʧʧʘ (64,96 ʛ), ʫʩ-

ʪʫʧʘʷ 3-ʡ ʛʨʫʧʧʝ (1,71 ʛ, ʠʣʠ 2,63%) ʠ 2-ʡ 

ʛʨʫʧʧʝ (5,07 ʛ, ʠʣʠ 7,8%). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʧʦʜʦʧʳʪʥʳʭ ʢʦʟʦʯʝʢ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʠʤʝʝʪ ʥʘʠʚʳʩʰʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʥʘʯʠʥʘʷ ʩ 110 ʛ ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ 3 ʤʝʩʷʮʝʚ ʠ ʜʦʩʪʠʛʘʷ 144,75 ʛ ʩ 

4 ʜʦ 8 ʤʝʩʷʮʝʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʪʦʨʘʷ ʛʨʫʧʧʘ 

ʥʘʯʠʥʘʝʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʚ ʚʦʟʨʘʩʪʝ ʦʪ 8 ʜʦ 18 ʤʝʩʷʮʝʚ. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 18 ʤʝʩʷʮʝʚ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʚ 

ʩʨʝʜʥʝʤ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʨʦʩʪ 73,10 ʛ, ʚ ʪʦ ʚʨʝ-

ʤʷ ʢʘʢ ʯʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ ʠʤʝʝʪ ʥʘʠʤʝʥʴʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ (64,96 ʛ). ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʯʝʨʢʠ-

ʚʘʶʪ ʟʥʘʯʠʤʦʩʪʴ ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʦʚ ʠ 

ʛʨʫʧʧʦʚʦʛʦ ʜʝʣʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʨʦʩʪʘ ʢʦʟʦʯʝʢ. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʘʙʩʦʣʶʪʥʳʭ ʧʨʠʨʦʩ-

ʪʦʚ ʧʦʜʦʧʳʪʥʳʭ ʢʦʟʦʯʝʢ ʚ ʨʘʟʣʠʯʥʳʝ ʚʦʟʨʘʩ-

ʪʥʳʝ ʧʝʨʠʦʜʳ ʦʪʨʘʞʝʥʘ ʚ ʪʘʙʣʠʮʝ 4. 

 
ʊʘʙʣʠʮʘ 4. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʘʙʩʦʣʶʪʥʳʭ ʧʨʠʨʦʩʪʦʚ ʧʦʜʦʧʳʪʥʳʭ ʢʦʟʦʯʝʢ, ʢʛ 

Table 4. Dynamics of changes in absolute weight gain of experimental goats, kg 

 

ɺʦʟʨʘʩʪ 1-  ̫ʛʨʫʧʧʘ 2-  ̫ʛʨʫʧʧʘ 3-  ̫ʛʨʫʧʧʘ 
4-  ̫ʛʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 

ʆʪ ʨʦʞʜʝʥʠʷ ʜʦ 3 ʤʝʩʷʮʝʚ 9,98Ñ0,12 9,67Ñ0,18 9,77Ñ0,32 9,79Ñ0,32 

ʆʪ 3 ʜʦ 4 ʤʝʩʷʮʝʚ 2,35Ñ0,16 2,25Ñ0,17 1,93Ñ0,24 1,39Ñ0,20 

ʆʪ 4 ʜʦ 8 ʤʝʩʷʮʝʚ 17,37Ñ0,54 15,90Ñ0,50 14,81Ñ0,50 14,00Ñ2,21 

ʆʪ 8 ʜʦ 18 ʤʝʩʷʮʝʚ 9,80Ñ0,46 10,00Ñ0,47 9,49Ñ0,44 9,90Ñ2,21 

ʆʪ ʨʦʞʜʝʥʠʷ ʜʦ 18 ʤʝʩʷʮʝʚ 39,50Ñ0,97 37,83Ñ0,94 36,00Ñ0,81 50,98Ñ2,21 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 4 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʧʝʨʠ-

ʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 3 ʤʝʩʷʮʝʚ ʧʦ ʧʦʢʘʟʘʪʝʣʶ 

ʘʙʩʦʣʶʪʥʦʛʦ ʧʨʠʨʦʩʪʘ ʣʠʜʠʨʫʝʪ ʛʨʫʧʧʘ 1, ʯʪʦ 

ʧʨʝʚʳʰʘʝʪ ʛʨʫʧʧʳ 2, 3 ʠ 4 ʥʘ 0,31 ʢʛ, ʠʣʠ 

3,21%, ʥʘ 0,21 ʢʛ, ʠʣʠ 2,15% ʠ ʥʘ 0,18 ʢʛ, ʠʣʠ 

1,94%. ʅʘʠʤʝʥʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʙʣʘʜʘʝʪ 

2-  ̫ʛʨʫʧʧʘ (9,67 ʢʛ), ʫʩʪʫʧʘʷ 3-ʡ ʠ 4-ʡ ʛʨʫʧʧʝ 

0,1 ʢʛ, ʠʣʠ 1,03% ʠ 0,02 ʢʛ, ʠʣʠ 0,2%. ʇʝʨʠʦʜ 

ʦʪ 3 ʜʦ 4 ʤʝʩʷʮʝʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʚʦʩʭʦʜ-

ʩʪʚʦʤ 1-ʡ ʛʨʫʧʧʳ (2,35 ʢʛ), ʯʪʦ ʧʨʝʚʳʰʘʝʪ 

ʟʥʘʯʝʥʠʷ 2-ʡ, 3-ʡ ʠ 4-ʡ ʛʨʫʧʧ ʥʘ 0,1 ʢʛ, ʠʣʠ 

4,44%, ʥʘ 0,42 ʢʛ, ʠʣʠ 21,13% ʠ 0,96 ʢʛ, ʠʣʠ 

69,06% (p0̓,05). ɺ ʧʝʨʠʦʜ ʦʪ 4 ʜʦ 8 ʤʝʩʷʮʝʚ 

ʧʨʦʜʦʣʞʘʝʪ ʣʠʜʠʨʦʚʘʪʴ 1-  ̫ʛʨʫʧʧʘ, ʧʨʝʦʙʣʘ-

ʜʘʷ ʥʘʜ 2-ʡ, 3-ʡ ʠ 4-ʡ ʛʨʫʧʧʘʤʠ ʥʘ 1,47 ʢʛ, ʠʣʠ 

9,25%, ʥʘ 2,56 ʢʛ, ʠʣʠ 17,29% (p0̓,01), 3,37 ʢʛ, 

ʠʣʠ 24,07%. ɺ ʧʝʨʠʦʜ ʦʪ 8 ʜʦ 18 ʤʝʩʷʮʝʚ ʣʠ-

ʜʠʨʫʝʪ 2-  ̫ʛʨʫʧʧʘ, ʧʨʝʚʳʰʘʷ ʧʦʢʘʟʘʪʝʣʠ 1-ʡ 

ʛʨʫʧʧʳ ʥʘ 0,2 ʢʛ ʠʣʠ 2,04%, 3-ʡ ʛʨʫʧʧʳ ï ʥʘ 

0,5 ʢʛ, ʠʣʠ 5,26%, 4-ʡ ʛʨʫʧʧʳ ï ʥʘ 0,1 ʢʛ, ʠʣʠ 

1,01%. ɺ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 18 ʤʝʩʷʮʝʚ 

1-  ̫ʛʨʫʧʧʘ ʧʦ ʮʠʬʨʦʚʳʤ ʟʥʘʯʝʥʠʷʤ ʘʙʩʦʣʶʪ-

ʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʨʝʚʦʩʭʦʜʠʪ 2- ,ʁ 3-  ʁʛʨʫʧʧʳ 

ʥʘ 1,67 ʢʛ, ʠʣʠ 4,41%, ʥʘ 3,5 ʢʛ, ʠʣʠ 9,72% 

(p0̓,05). ʀʩʩʣʝʜʫʝʤʳʝ ʢʦʟʦʯʢʠ 4-ʡ ʛʨʫʧʧʳ 

ʧʨʝʚʦʩʭʦʜʷʪ 3-  ʁ ʛʨʫʧʧʫ ʥʘ 14,98 ʢʛ, ʠʣʠ 

41,61% ʧʨʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʝ (p0̓,01), 2-  ʁ

ʛʨʫʧʧʫ ï ʥʘ 13,15 ʢʛ, ʠʣʠ 34,76% (p᾽0,01) ʠ 

1-  ʁʛʨʫʧʧʫ ï ʥʘ 11,48 ʢʛ, ʠʣʠ 29,06% (p0̓,01). 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʨʠ-

ʨʦʩʪʦʚ ʧʦʜʦʧʳʪʥʳʭ ʢʦʟʦʯʝʢ ʚ ʨʘʟʣʠʯʥʳʝ ʚʦʟ-

ʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 5. 

 
ʊʘʙʣʠʮʘ 5. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʨʠʨʦʩʪʦʚ ʢʦʟʦʯʝʢ, % 

Table 5. Dynamics of changes in relative growth rates of goats, % 

 

ɺʦʟʨʘʩʪ 1-  ̫ʛʨʫʧʧʘ 2-  ̫ʛʨʫʧʧʘ 3-  ̫ʛʨʫʧʧʘ 
4-  ̫ʛʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ 

ʆʪ ʨʦʞʜʝʥʠʷ ʜʦ 3 ʤʝʩʷʮʝʚ 149,16Ñ0,01 148,58Ñ0,01 148,46Ñ0,01 147,88Ñ0,02 

ʆʪ 3 ʜʦ 4 ʤʝʩʷʮʝʚ 18,33Ñ0,01 18,17Ñ0,01 15,97Ñ0,02 12,01Ñ0,01 

ʆʪ 4 ʜʦ 8 ʤʝʩʷʮʝʚ 76,21Ñ0,01 73,61Ñ0,01 71,12Ñ0,02 70,36Ñ0,02 

ʆʪ 8 ʜʦ 18 ʤʝʩʷʮʝʚ 26,86Ñ0,01 28,81Ñ0,01 28,69Ñ0,01 30,73Ñ0,02 

ʆʪ ʨʦʞʜʝʥʠʷ ʜʦ 18 ʤʝʩʷʮʝʚ 92,94Ñ0,01 93,73Ñ0,02 95,96Ñ0,02 97,71Ñ0,03 
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ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ 5 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦ ʧʦ-

ʢʘʟʘʪʝʣʶ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚ ʚʦʟʨʘʩ-

ʪʥʦʡ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 3 ʤʝʩʷʮʝʚ ʣʠʜʠ-

ʨʫʝʪ 1-  ̫ʛʨʫʧʧʘ (149,16), ʧʨʝʚʳʰʘʷ ʟʥʘʯʝʥʠʷ 

2-ʡ ʛʨʫʧʧʳ ʥʘ 0,58 ʝʜʠʥʠʮʳ (p0̓,01), 3-ʡ 

ʛʨʫʧʧʳ ï ʥʘ 0,7 ʝʜʠʥʠʮʳ (p0̓,01), 4-ʡ ʛʨʫʧʧʳ 

ï ʥʘ 1,28 ʝʜʠʥʠʮʳ (p0̓,01). ɺ ʚʦʟʨʘʩʪʥʦʡ ʧʝ-

ʨʠʦʜ ʦʪ 3 ʜʦ 4 ʤʝʩʷʮʝʚ ʣʠʜʠʨʫʝʪ 1-  ̫ʛʨʫʧʧʘ, 

ʦʧʝʨʝʞʘʷ 2- ,ʁ 3-  ʁʠ 4-  ʁʛʨʫʧʧʳ ʥʘ 0,16 ʝʜʠ-

ʥʠʮʳ (p0̓,01), 2,36 ʝʜʠʥʠʮʳ (p0̓,01), ʠ 6,32 

ʝʜʠʥʠʮʳ (p0̓,01). ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʦʪ 

4 ʜʦ 8 ʤʝʩʷʮʝʚ ʥʘʠʙʦʣʴʰʠʡ ʫ 1-ʡ ʛʨʫʧʧʳ ʩ 

ʦʧʝʨʝʞʝʥʠʝʤ 2-ʡ ʛʨʫʧʧʳ ʥʘ 2,6 ʝʜʠʥʠʮʳ 

(p0̓,01), 3-ʡ ʛʨʫʧʧʳ ï ʥʘ 5,09 ʝʜʠʥʠʮʳ 

(ʨÒ0,01) ʠ 4-ʡ ʛʨʫʧʧʳ ï ʥʘ 5,85 ʝʜʠʥʠʮʳ 

(p0̓,01). ɺ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ ʦʪ 8 ʜʦ 18 ʤʝ-

ʩʷʮʝʚ ʣʠʜʠʨʫʝʪ ʛʨʫʧʧʘ 4, ʦʧʝʨʝʞʘʷ 3-  ʁʛʨʫʧ-

ʧʫ ʥʘ 2,04 ʝʜʠʥʠʮʳ (p0̓,01), 2-  ʁʛʨʫʧʧʫ ʥʘ 

1,92 ʝʜʠʥʠʮʳ (p᾽0,01), 1-  ʁ ʛʨʫʧʧʫ ʥʘ 3,87 

ʝʜʠʥʠʮʳ (p0̓,01). ɺ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 

18 ʤʝʩʷʮʝʚ  ʣʠʜʠʨʫʝʪ 4-  ̫ʛʨʫʧʧʘ, ʦʧʝʨʝʞʘʷ  

1-  ʁʛʨʫʧʧʫ ʥʘ 4,77 ʝʜʠʥʠʮʳ (p0̓,01), 2-  ʁ

ʛʨʫʧʧʫ ʥʘ 3,98 ʝʜʠʥʠʮʳ (p0̓,01), 3-  ʁʛʨʫʧʧʫ 

ʥʘ 1,75 ʝʜʠʥʠʮʳ (p0̓,01). ʅʘʠʤʝʥʴʰʠʤʠ ʧʦ-

ʢʘʟʘʪʝʣʷʤʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʙʣʘʜʘʝʪ 1-  ̫ʛʨʫʧʧʘ 

(92,94), ʫʩʪʫʧʘʷ 2-ʡ ʛʨʫʧʧʝ 0,79 (p0̓,01) ʠ 3-ʡ 

ʛʨʫʧʧʝ 3,02 ʝʜʠʥʠʮʳ (p0̓,01). 

ɺʳʚʦʜʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʫʣʴʪʨʘʬʠʦ-

ʣʝʪʦʚʦʛʦ ʦʙʣʫʯʝʥʠʷ ʥʘ ʞʠʚʫʶ ʤʘʩʩʫ ʤʦʣʦʜʥʷ-

ʢʘ ʢʦʟ ʧʦʨʦʜʳ ʤʫʨʩʠʘʥʘ-ʛʨʘʥʘʜʠʥʘ ʦʧʨʝʜʝʣʝ-

ʥʦ, ʯʪʦ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʢʦʟʦʯʝʢ (ʣʘʤʧʘ ʉʆʋ-1) 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ 

ʞʠʚʦʡ ʤʘʩʩʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʥʘʙʣʶʜʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʛʨʫʧ-

ʧʳ ʧʦʢʘʟʳʚʘʣʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʝ ʨʘʟʣʠʯʠʷ. 

ʇʨʠ ʨʦʞʜʝʥʠʠ ʠ ʚ ʚʦʟʨʘʩʪʝ ʪʨʝʭ ʤʝʩʷʮʝʚ ʨʘʟ-

ʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ, ʦʜʥʘʢʦ ʢ ʯʝʪʳʨʝʤ ʠ ʚʦʩʝʤ-

ʥʘʜʮʘʪʠ ʤʝʩʷʮʘʤ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʧʦʢʘʟʘʣʘ ʟʥʘ-

ʯʠʪʝʣʴʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩ-

ʪʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʠʤʝʝʪ ʥʘʠʚʳʩʰʠʝ ʧʦʢʘʟʘʪʝ-

ʣʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʥʘʯʠʥʘʷ ʩ 110 ʛ 

ʚ ʚʦʟʨʘʩʪʝ ʜʦ 3 ʤʝʩʷʮʝʚ ʠ ʜʦʩʪʠʛʘʷ 144,75 ʛ 

ʚ ʚʦʟʨʘʩʪʝ ʩ 4 ʜʦ 8 ʤʝʩʷʮʝʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʘʙʩʦʣʶʪ-

ʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʧʝ-

ʨʠʦʜʘʭ ʛʨʫʧʧʘ 1 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʘʙʠʣʴʥʦʝ 

ʣʠʜʝʨʩʪʚʦ ʚ ʨʘʥʥʠʝ ʤʝʩʷʮʳ ʞʠʟʥʠ, ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʦʧʝʨʝʞʘʷ ʦʩʪʘʣʴʥʳʝ ʛʨʫʧʧʳ. ʆʜʥʘʢʦ ʚ 

ʧʝʨʠʦʜ ʦʪ 8 ʜʦ 18 ʤʝʩʷʮʝʚ  ʢʦʟʦʯʢʠ ʛʨʫʧʧʳ 2 

ʩʪʘʥʦʚʷʪʩʷ ʣʠʜʝʨʘʤʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʟʤʝ-

ʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ. ɺ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ 

ʜʦ 18 ʤʝʩʷʮʝʚ ʣʠʜʝʨʦʤ ʩʪʘʥʦʚʠʪʩʷ 4-  ̫ʛʨʫʧʧʘ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʧʨʠʨʦʩ-

ʪʫ 1-  ̫ʛʨʫʧʧʘ ʣʠʜʠʨʫʝʪ ʚ ʚʦʟʨʘʩʪʝ ʦʪ ʨʦʞʜʝ-

ʥʠʷ ʜʦ 8 ʤʝʩʷʮʝʚ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʥʘʠʙʦʣʴʰʠʝ 

ʪʝʤʧʳ ʨʦʩʪʘ ʠ ʦʧʝʨʝʞʘʷ ʜʨʫʛʠʝ ʛʨʫʧʧʳ. 

ɺ ʧʝʨʠʦʜ ʦʪ 8 ʜʦ 18 ʤʝʩʷʮʝʚ 4-  ̫ʛʨʫʧʧʘ ʥʘʯʠ-

ʥʘʝʪ ʧʦʢʘʟʳʚʘʪʴ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʦʧʝʨʝ-

ʞʘʷ 1-  ʁʛʨʫʧʧʫ ʥʘ 4,08 ʝʜʠʥʠʮʳ. ɺ ʮʝʣʦʤ ʟʘ 

ʚʝʩʴ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 18 ʤʝʩʷʮʝʚ 

1-  ̫ʛʨʫʧʧʘ ʩʦʭʨʘʥʷʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ ʦʩ-

ʪʘʣʴʥʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʯʝʪʳʨʝʭ 

ʛʨʫʧʧ ʢʦʟʦʯʝʢ ʧʦʨʦʜʳ ʤʫʨʩʠʘʥʘ-ʛʨʘʥʘʜʠʥʘ 

ʋʌ-ʠʟʣʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʣʦ ʥʘ 

ʠʭ ʣʠʥʝʡʥʳʡ ʨʦʩʪ. 
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ʀʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ  

ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ 222 ʢʦʨʦʚʘʭ ʩ ʟʘʚʝʨʰʸʥʥʦʡ ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴʶ ʙʦʣʝʝ 305 ʜʥʝʡ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʩ ʫʜʣʠ-

ʥʸʥʥʦʡ ʣʘʢʪʘʮʠʝʡ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʢʦʣʠ-

ʯʝʩʪʚʦ ʤʦʣʦʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʟʘ ʣʘʢʪʘʮʠʶ; ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʟʘ ʧʝʨʚʳʝ 305 ʜʥʝʡ ʣʘʢʪʘ-

ʮʠʠ; ʩʫʪʦʯʥʳʡ ʫʜʦʡ ʟʘ ʧʝʨʚʳʝ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ; ʢʦʣʠʯʝʩʪʚʦ ʜʦʡʥʳʭ ʜʥʝʡ ʧʦʩʣʝ ʧʝʨʚʳʭ 305 ʜʥʝʡ ʣʘʢ-

ʪʘʮʠʠ; ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʢʦʨʦʚ ʧʦʩʣʝ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ; ʩʫʪʦʯʥʳʡ ʫʜʦʡ ʢʦʨʦʚ ʧʦʩʣʝ 

ʧʝʨʚʳʭ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ), ʘ ʪʘʢʞʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʩʨʝʜʥʷʷ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʟʘ ʧʝʨʚʳʝ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 5821,2Ñ63,3 ʢʛ ʤʦʣʦ-

ʢʘ, ʪʦʛʜʘ ʢʘʢ ʟʘ ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ ʙʦʣʝʝ 305 ʜʥʝʡ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 1091,8Ñ80,8 ʢʛ ʤʦʣʦʢʘ; ʠʟ 222  

ʢʦʨʦʚ ʜʦ 84 ʜʥʷ ʧʦʩʣʝ ʦʪʸʣʘ ʦʧʣʦʜʦʪʚʦʨʠʣʠʩʴ 60 ʢʦʨʦʚ (27%); ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ 

85 ʢʦʨʦʚ (38,3%) ʩʦʩʪʘʚʠʣʘ 242,3Ñ9,4 ʜʥʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ (ʥʘ 183,7 ʜʥʷ) ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʧ-

ʧʳ ʢʦʨʦʚ, ʦʧʣʦʜʦʪʚʦʨʠʚʰʠʭʩʷ ʜʦ 84 ʜʥʷ ʧʦʩʣʝ ʦʪʸʣʘ; ʧʦ ʛʨʫʧʧʝ ʢʦʨʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 162 ʛʦʣʦʚ, ʦʧʣʦʜʦ-

ʪʚʦʨʠʚʰʠʭʩʷ ʧʦʩʣʝ ʯʝʪʳʨʸʭ ʧʦʣʦʚʳʭ ʮʠʢʣʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʥʝʜʦʧʦʣʫʯʝʥʥʳʭ ʪʝʣʷʪ ʩʦʩʪʘʚʠʣʦ 65,1 ʛʦʣʦʚ. 
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Abstract. The study was conducted on 222 cows with completed second lactation lasting more than 305 days. 

In order to study relationship and interdependence of milk productivity of cows with extended lactation and 

the duration of the service period, the following indicators were studied: the amount of milk obtained per 

lactation, the amount of milk obtained in the first 305 days of lactation, daily milk yield in the first 305 days of 

lactation, the number of milking days after the first 305 days of lactation, the amount of milk obtained from 

cows after 305 days of lactation and daily milk yield of cows after the first 305 days of lactation, as well as the 

duration of the service period. According to the research results, the average milk productivity of cows for the 

first 305 days of lactation was 5821.2Ñ63.3 kg of milk, while for a lactation period of more than 305 days, it 

averaged 1091.8Ñ80.8 kg of milk; Of the 222 cows, 60 cows (27%) were impregnated before 84 days after 

calving; the service period of 85 cows (38.3%) was 242.3Ñ9.4 days, which significantly (by 183.7 days) 

exceeds the indicators of the group of cows impregnated before 84 days after calving; in the group of 162 cows 

impregnated after four estrous cycles, the number of lost calves was 65.1 heads. 

 

Keywords: cow, calves, estrous cycles, duration of service period, milk productivity, extended lactation, 

offspring losses 
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ɺʚʝʜʝʥʠʝ. ʆʜʥʦʡ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʜʘʯ 

ʘʛʨʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʩʚʝʪʝ ʧʦʣʦʞʝʥʠʡ ɼʦʢ-

ʪʨʠʥʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʠʝ ʩʝʣʝʢʮʠʦʥʥʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʥʘ ʩʦʟʜʘʥʠʝ ʞʠʚʦʪʥʳʭ ʞʝʣʘʪʝʣʴʥʦ-

ʛʦ ʪʠʧʘ [1]. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʘʢ ʠ ʚʦ ʚʩʸʤ 

ʤʠʨʝ, ʩʦʭʨʘʥʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʦʢʨʘʱʝʥʠʷ ʧʦ-

ʛʦʣʦʚʴʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ, ʧʦʵʪʦʤʫ ʧʨʠʟʥʘʢʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʞʠʚʦʪʥʳʭ, ʩʪʘʥʦʚʷʪʩʷ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ 

ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤʠ, ʯʝʤ ʧʨʦʜʫʢʪʠʚʥʳʝ [2].  

ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʜʘ ʩʦʩʪʦʠʪ ʠʟ ʮʝʣʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʚʝʪʝʨʠʥʘʨʥʳʭ ʠ 

ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: ʦʪʙʦʨ ʠ ʧʦʜʙʦʨ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʚ ʧʣʝʤʝʥʥʦʤ ʤʦʣʦʜʥʷʢʝ, ʚʳʨʘʱʠʚʘʥʠʝ 

ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʚʦ-

ʜʘ ʠʭ ʚ ʧʣʝʤʝʥʥʦʝ ʷʜʨʦ ʚʟʘʤʝʥ ʚʳʙʳʚʘʶʱʠʭ 

ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ ʢʦʨʦʚ, ʧʨʠʤʝʥʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʭʦʨʦʰʠʝ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘ-

ʥʠʷ ʢʦʨʦʚ, ʘ ʪʘʢʞʝ ʧʦʣʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ 

ʢʦʨʦʚ ʩ ʫʯʸʪʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʩʝ-

ʤʝʥʝʥʠʝ ʞʠʚʦʪʥʳʭ [3ï6]. 

ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʚʳʰʝʥʠʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʩʥʠʞʘʶʪʩʷ ʚʦʩʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ. ʉʚʷʟʘʥʦ ʵʪʦ ʩʦ ʤʥʦʛʠ-

ʤʠ ʬʘʢʪʦʨʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʜʣʠʥʝʥʠʝ ʩʝʨʚʠʩ-

ʧʝʨʠʦʜʘ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʦʩ-

ʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʩʣʝ ʦʪʸʣʘ, ʧʨʦ-

ʙʣʝʤʳ ʩ ʧʣʦʜʦʪʚʦʨʥʳʤ ʦʩʝʤʝʥʝʥʠʝʤ ʢʦʨʦʚ ʠ 

ʪ. ʜ. [7, 8]. ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ ʥʦʨʤʘʣʴʥʳʤʠ 

ʦʪʸʣʘʤʠ (ʤʝʞʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ) ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʣʦʯʥʦʛʦ 

ʩʪʘʜʘ. ʆʧʪʠʤʘʣʴʥʦ ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ ʦʜ-

ʥʦʤʫ ʢʘʣʝʥʜʘʨʥʦʤʫ ʛʦʜʫ [9]. 

ʄʥʦʛʠʝ ʫʯʸʥʳʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʭʦʨʦʰʠʝ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʢʦʨʦʚ ʥʝ ʤʝ-

ʥʝʝ ʚʘʞʥʳ, ʯʝʤ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ [10, 11]. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨ-

ʚʠʩ-ʧʝʨʠʦʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʨʦʚ [12ï17]. 

ʄ. ʍ. ɹʘʡʤʠʰʝʚ ʠ ʉ. ʇ. ɽʨʸʤʠʥ ʦʪʤʝʯʘʶʪ, 

ʯʪʦ çʧʨʠ ʫʨʦʚʥʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʢʦʨʦʚ 8500 ʢʛ ʠ ʙʦʣʝʝ ʧʘʨʘʤʝʪʨʳ ʩʫʭʦʩʪʦʡʥʦ-

ʛʦ ʧʝʨʠʦʜʘ ʫ ʢʦʨʦʚ-ʤʘʪʝʨʝʡ (80 ʜʥʝʡ) ʧʨʠ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ ʩʫʭʠʤ 

ʚʝʱʝʩʪʚʦʤ ʚ ʧʝʨʠʦʜʳ ʩʫʭʦʩʪʦʷ (ʚ ʧʝʨʚʦʤ 

48,26%, ʚʦ ʚʪʦʨʦʤ 41,18%) ʧʨʝʚʳʰʘʪʁ ʨʝ-

ʧʨʦʜʫʢʪʠʚʥʫ  ʁʬʫʥʢʮʠ ʁʧʝʨʚʦʪʸʣʦʢ ʧʦ ʩʣʝ-

ʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʩʦʢʨʘʱʝʥʠʝ ʚʦʟʨʘʩʪʘ ʠ 

ʧʦʚʳʰʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʪʸʣʦʢ ʧʨʠ ʧʝʨʚʦʤ 

ʧʣʦʜʦʪʚʦʨʥʦʤ ʦʩʝʤʝʥʝʥʠʠ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦ-

ʮʝʥʪʘ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʪʝʯʝʥʠʷ ʨʦʜʦʚ, ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦ-

ʜʘ, ʩʨʦʢʘ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷè [18]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ, ʚ ʢʘʢʦʡ 

ʩʪʝʧʝʥʠ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʢʦʨʦʚ ʟʘ ʧʝʨʚʳʝ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʠ ʢʦʨʦʚ ʩ 

ʫʜʣʠʥʸʥʥʦʡ ʣʘʢʪʘʮʠʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 
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ʙʦʣʝʝ 305 ʜʥʝʡ ʟʘʚʠʩʷʪ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʠ ʚʳʭʦʜʘ ʧʨʠʧʣʦʜʘ.  
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦ-

ʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ï ʨʘʩʧʨʝʜʝʣʠʪʴ ʢʦʨʦʚ ʩ ʟʘʚʝʨʰʸʥʥʦʡ ʚʪʦ-
ʨʦʡ ʣʘʢʪʘʮʠʝʡ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʠʩ-
ʧʝʨʠʦʜʘ, ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʦʪʦʨʦʛʦ ʩʣʝʜʫʝʪ 

ʨʘʩʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʧʫʱʝʥʥʳʭ ʧʦʣʦ-
ʚʳʭ ʮʠʢʣʦʚ (ʇʎ); 
ï ʧʨʦʚʝʩʪʠ ʛʨʫʧʧʠʨʦʚʢʫ ʢʦʨʦʚ ʠ ʠʟʫʯʠʪʴ 

ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʫʜʦʡ 

ʟʘ ʚʩʶ ʣʘʢʪʘʮʠʶ, ʫʜʦʡ ʟʘ ʧʝʨʚʳʝ 305 ʜʥʝʡ 
ʣʘʢʪʘʮʠʠ, ʩʫʪʦʯʥʳʡ ʫʜʦʡ ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘ-
ʮʠʠ, ʢʦʣʠʯʝʩʪʚʦ ʜʦʡʥʳʭ ʜʥʝʡ ʧʦʩʣʝ 305 ʜʥʝʡ 

ʣʘʢʪʘʮʠʠ, ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ 
ʢʦʨʦʚ ʧʦʩʣʝ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʠ ʩʫʪʦʯʥʳʡ 
ʫʜʦʡ ʢʦʨʦʚ ʧʦʩʣʝ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ) ʩ ʫʯʸ-
ʪʦʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ. 

ʄʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʜʘʥ-
ʥʳʤ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ 222 ʢʦʨʦʚ ʢʨʘʩʥʦʡ ʩʪʝʧ-
ʥʦʡ ʧʦʨʦʜʳ ʩ ʟʘʚʝʨʰʸʥʥʦʡ ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʝʡ 
ʙʦʣʝʝ 305 ʜʥʝʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʇʣʝʤʨʝʧʨʦ-
ʜʫʢʪʦʨʫ ʉʍʇʂ çʃʝʥʠʥʮʳè ʄʘʡʩʢʦʛʦ ʨʘʡʦʥʘ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʇʨʦʚʝʜʸʥ 
ʘʥʘʣʠʟ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ 

ʢʦʨʦʚ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʟʘ ʧʝʨʚʳʝ 305 ʜʥʝʡ ʠ ʟʘ ʚʩʶ 

ʣʘʢʪʘʮʠʶ. ʀʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦ ʢʘʞʜʦʡ ʢʦʨʦʚʝ 
ʧʨʦʠʟʚʝʜʸʥ ʨʘʩʯʸʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʫʯʝʥʥʦʛʦ 
ʤʦʣʦʢʘ ʟʘ ʧʝʨʚʳʝ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʩ ʩʫʪʦʯ-

ʥʳʤ ʫʜʦʝʤ, ʘ ʪʘʢʞʝ ʟʘ ʧʝʨʠʦʜ ʙʦʣʝʝ 305 ʜʥʝʡ 
ʩ ʩʫʪʦʯʥʳʤ ʫʜʦʝʤ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʩʪʘ-
ʪʠʩʪʠʯʝʩʢʠʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʘ ʪʘʢʞʝ 
ʧʨʦʚʝʜʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫ-

ʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʨʘʙʦ-
ʪʘʥʥʦʡ ʥʘʤʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ çɹʠʦʤʝʪ-
ʨʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʦ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʢʘ-
ʯʝʩʪʚʘʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘè. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʩʦʚʨʝʤʝʥ-
ʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ, 

ʢʦʛʜʘ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʜʦʩ-
ʪʠʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʩʦʙʫʶ 
ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʇʨʠ ʧʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʩʪʠ ʣʘʢʪʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ 240ï305 ʜʥʝʡ 
ʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʚ ʧʨʝʜʝʣʘʭ 84 ʜʥʝʡ ʚʦʧʨʦʩ 
ʩ ʨʝʤʦʥʪʥʳʤ ʤʦʣʦʜʥʷʢʦʤ ʥʝʘʢʪʫʘʣʝʥ. ɼʨʫ-

ʛʦʝ ʜʝʣʦ, ʢʦʛʜʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-
ʧʝʨʠʦʜʘ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʫʜʣʠʥʷʝʪʩʷ.  

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʝʨʝʜ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚʦʟ-

ʥʠʢʘʝʪ ʜʠʣʝʤʤʘ: ʩʪʦʠʪ ʣʠ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʦ-

ʢʨʘʱʝʥʠʶ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʥʦʚʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʧʣʦ-

ʜʘ, ʥʦʚʦʡ ʣʘʢʪʘʮʠʠ ʠ ʪ. ʜ., ʠʣʠ ʧʦʣʫʯʝʥʠʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʣʘʢʪʘʮʠʠ ʩʚʳʰʝ 305 ʜʥʝʡ ʦʧ-

ʨʘʚʜʳʚʘʝʪ ʩʝʙʷ? ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, 

ʢʘʢʦʡ ʚʘʨʠʘʥʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʦʣʝʝ ʦʧʨʘʚʜʘʥ, 

ʘʚʪʦʨʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ï ʠʟʫʯʠʪʴ, ʚ 

ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʧʦʢʘʟʘʪʝʣʠ ʫʜʦʷ ʢʦʨʦʚ ʟʘ 240ï

305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʠ ʢʦʨʦʚ ʩ ʣʘʢʪʘʮʠʝʡ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 305 ʜʥʝʡ ʟʘʚʠʩʷʪ ʦʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ, ʘ ʪʘʢʞʝ 

ʚʣʠʷʥʠʝ ʥʘ ʚʳʭʦʜ ʪʝʣʷʪ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ï ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʤʦʥʪʘ ʩʪʘʜʘ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦ-

ʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʠʟʫʯʠʪʴ ʧʦʢʘʟʘ-

ʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʧʦ ʚʪʦ-

ʨʦʡ ʣʘʢʪʘʮʠʠ (ʫʜʦʡ ʟʘ ʚʩʶ ʣʘʢʪʘʮʠʶ; ʫʜʦʡ ʟʘ 

305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ; ʩʫʪʦʯʥʳʡ ʫʜʦʡ ʟʘ 305 

ʜʥʝʡ ʣʘʢʪʘʮʠʠ; ʢʦʣʠʯʝʩʪʚʦ ʜʦʡʥʳʭ ʜʥʝʡ ʧʦ-

ʩʣʝ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ; ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʢʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʢʦʨʦʚ ʧʦʩʣʝ 305 ʜʥʝʡ ʣʘʢʪʘ-

ʮʠʠ; ʩʫʪʦʯʥʳʡ ʫʜʦʡ ʢʦʨʦʚ ʧʦʩʣʝ 305 ʜʥʝʡ 

ʣʘʢʪʘʮʠʠ), ʘ ʪʘʢʞʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨ-

ʚʠʩ-ʧʝʨʠʦʜʘ, ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʦʪʦʨʦʛʦ ʨʘʩ-

ʩʯʠʪʳʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʧʫʱʝʥʥʳʭ ʧʦʣʦ-

ʚʳʭ ʮʠʢʣʦʚ (ʇʎ) ʠ ʧʦʪʝʨʴ ʧʨʠʧʣʦʜʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʟʘ ʧʝʨʚʳʝ 305 

ʜʥʝʡ, ʘ ʪʘʢʞʝ ʟʘʚʝʨʰʸʥʥʦʡ ʣʘʢʪʘʮʠʠ ʦʪ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʦʪʦʙʨʘʞʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 1. 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʠʟʫ-

ʯʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʚʩʝʡ ʚʳʙʦʨʢʝ ʚ ʩʨʝʜ-

ʥʝʤ ʟʘ ʚʩʶ ʣʘʢʪʘʮʠʶ ʧʦʣʫʯʝʥʦ ʤʦʣʦʢʘ ʥʘ 

1091,8Ñ80,8 ʢʛ ʙʦʣʴʰʝ, ʯʝʤ ʟʘ ʧʝʨʚʳʝ 305 

ʜʥʝʡ ʣʘʢʪʘʮʠʠ, ʧʨʠʯʸʤ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ 

ʧʦ 222 ʢʦʨʦʚʘʤ ʟʘ ʧʝʨʚʳʝ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ 

ʩʦʩʪʘʚʠʣ 19,1Ñ0,2 ʢʛ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʩʨʝʜʥʝʤ 

ʧʦ ʚʳʙʦʨʢʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʧʦʩʣʝ 

ʧʝʨʚʳʭ 305 ʜʥʝʡ ʩʦʩʪʘʚʠʣʦ 95,1Ñ6,0 ʜʥʷ ʩʦ 

ʩʨʝʜʥʠʤ ʫʜʦʝʤ ʚ ʵʪʠ ʜʥʠ 10,7Ñ0,3. 

ʊʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞ-

ʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ ʚʩʝʡ ʚʳʙʦʨʢʠ ʪʦʣʴʢʦ 60 

ʢʦʨʦʚ (27%) ʦʧʣʦʜʦʪʚʦʨʠʣʠʩʴ ʜʦ 84 ʜʥʝʡ 

ʧʦʩʣʝ ʦʪʸʣʘ (4 ʧʦʣʦʚʳʭ ʮʠʢʣʘ), ʘ ʩʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʠʩ-

ʧʝʨʠʦʜʘ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 58,6Ñ2,0 ʜʥʷ. 

ʆʩʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʢʦʨʦʚ ʠʤʝʣʠ ʙʦʣʝʝ ʜʣʠ-

ʪʝʣʴʥʳʡ ʩʝʨʚʠʩ-ʧʝʨʠʦʜ. ʊʘʢ, 34 ʢʦʨʦʚʳ 
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(15,3%) ʦʧʣʦʜʦʪʚʦʨʠʣʠʩʴ ʚʦ ʚʨʝʤʷ ʧʷʪʦʡ ʧʦ-

ʣʦʚʦʡ ʦʭʦʪʳ (ʉʇ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 

94,5Ñ1,0 ʜʥʷ); 23 ʢʦʨʦʚʳ (10,4%) ʦʩʝʤʝʥʠ-

ʣʠʩʴ ʚʦ ʚʨʝʤʷ ʰʝʩʪʦʡ ʧʦʣʦʚʦʡ ʦʭʦʪʳ (ʉʇ 

ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 116,7Ñ1,4 ʜʥʷ); 20 ʢʦʨʦʚ 

(9,0%) ʦʧʣʦʜʦʪʚʦʨʠʣʠʩʴ ʚʦ ʚʨʝʤʷ ʩʝʜʴʤʦʡ 

ʧʦʣʦʚʦʡ ʦʭʦʪʳ (ʉʇ ʩʦʩʪʘʚʠʣ 136,7Ñ1,3 ʜʥʷ). 

  
ʊʘʙʣʠʮʘ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʧʦ ʚʪʦʨʦʡ ʣʘʢʪʘʮʠʠ  

ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʠ ʙʦʣʝʝ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ 

Table 1. The relationship between the duration of the service period and the milk productivity indicators  

of cows in the second lactation for 305 days of lactation and more 

 

ʂʦʣ-ʚʦ 

ʧʨʦʧʫ-

ʱʝʥʥʳʭ 

ʇʎ 

ʂʦʣ-ʚʦ 

ʢʦʨʦʚ,  

n 

ʇʦʢʘʟ-

ʣʠ 

ʋʜʦʡ ʟʘ 

ʚʩʶ ʣʘʢʪ., 

ʢʛ 

ʋʜʦʡ ʟʘ 

305 ʜʥʝʡ 

ʣʘʢʪ., ʢʛ 

ʉʫʪ. ʫʜʦʡ 

ʟʘ 305 ʜʥ. 

ʣʘʢʪ., ʢʛ 

ʂʦʣ-ʚʦ 

ʜʦʡʥʳʭ 

ʜʥʝʡ 

ʧʦʩʣʝ  

305 ʜʥʝʡ 

ʣʘʢʪ., 

ʜʥʝʡ 

ʉʫʪ. ʫʜʦʡ 

> 305 ʜʥ. 

ʣʘʢʪ., ʢʛ 

ʆʙʱʝʝ 

ʢʦʣ-ʚʦ 

ʤʦʣʦʢʘ 

ʧʦʩʣʝ  

305 ʜʥ., 

ʢʛ 

ʇʨʦʜ-ʪʴ 

ʩʝʨʚʠʩ-

ʧʝʨʠʦʜʘ 

ɺ  

ʩʨʝʜʥʝʤ 

ʧʦ ʚʩʝʡ 

ʚʳʙʦʨʢʝ 

222 

ʍʩʨÑ mʭ 
6913Ñ 

118,7 

5821,2Ñ 

63,3 
19,1Ñ0,2 95,1Ñ6,0 10,7Ñ0,3 

1091,8Ñ 

80,8 
147,5Ñ6,4 

Cv 25,6 16,2 16,2 93,4 40,7 110,3 64,7 

ů 1768,4 943,2 3,1 88,8 4,3 1204,6 95,4 

Xmax 16281 9652 31,7 472 28,4 6629 719 

Xmin 3004 2979 9,8 2 2 14 26 

1-4 60 

ʍʩʨÑ mʭ 
6522,4Ñ 

186,9 

5628,1Ñ 

95,4 
18,5Ñ0,3 83,0Ñ11,0 10,4Ñ0,6 

894,4Ñ 

137,8 
58,6Ñ2,0 

Cv 22,2 13,1 13,1 103,1 45,4 119,4 26,3 

ů 1448,0 739,3 2,4 85,6 4,7 1067,5 15,4 

Xmax 11073 7488 24,5 370 26,8 5301 84 

Xmin 4031 3800 12,5 4 2 28 26 

5 34 

ʍʩʨÑ mʭ 
6750,1Ñ 

202,0 

5669,6Ñ 

111,1 
18,6Ñ0,4 

101,2Ñ13,

9 
10,5Ñ0,7 

1080Ñ 

175,1 
94,5Ñ1,0 

Cv 17,4 11,4 11,4 79,8 41,4 94,5 6,3 

ů 1177,6 648,1 2,1 80,8 4,3 1020,9 6,0 

Xmax 10229 7064 23,2 323 23,1 4261 105 

Xmin 4279 4023 13,2 2 2,3 14 85 

6 
23 

 

ʍʩʨÑ mʭ 
7123,1Ñ 

363,4 

5781,0Ñ 

145,7 
19,0Ñ0,5 

110,9Ñ20,

7 
10,7Ñ0,8 

1342,1Ñ 

289,2 
116,7Ñ1,4 

Cv 24,5 12,1 12,1 89,5 33,8 103,3 5,7 

ů 1743,0 698,6 2,3 99,3 3,6 1386,8 6,7 

Xmax 11326 7741 25,4 320 17,3 4718 126 

Xmin 4844 4676 15,3 4 5,4 34 106 

7 20 

ʍʩʨÑ mʭ 
6609,6Ñ 

325,2 

5551,9Ñ 

234,0 
18,2Ñ0,8 94,1Ñ14,0 10,8Ñ0,7 

1057,7Ñ 

192,2 
136,7Ñ1,3 

Cv 22,0 18,9 18,9 66,5 30,5 81,3 4,4 

ů 1454,2 1046,6 3,4 62,5 3,3 859,4 6,0 

Xmax 10685 7245 23,7 243 17,8 3440 147 

Xmin 4386 3473 11,4 2 5,0 25 128 

8  

ʠ ʙʦʣʝʝ 
85 

ʍʩʨÑ mʭ 
7268,4Ñ 

234,0 

6092,3Ñ 

123,1 
20,0Ñ0,4 97,2Ñ10,5 10,9Ñ0,5 

1176,0Ñ 

148,9 
242,3Ñ9,4 

Cv 29,7 18,6 18,6 99,6 41,4 116,7 35,9 

ů 2157,4 1135,0 3,7 96,8 4,5 1372,8 86,9 

Xmax 16281 9652 31,7 472 28,4 6629 719 

Xmin 3004 2979 9,8 2 2,4 14 148 
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ʂʦʨʦʚʳ, ʧʨʦʧʫʩʪʠʚʰʠʝ ʙʦʣʝʝ ʩʝʤʠ ʧʦʣʦ-

ʚʳʭ ʦʭʦʪ, ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʜʥʫ ʦʙʱʫʶ 

ʛʨʫʧʧʫ, ʢʫʜʘ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 85 ʢʦʨʦʚ (38,3% 

ʦʪ ʚʩʝʡ ʚʳʙʦʨʢʠ). ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʩʨʝʜʥʠʡ 

ʩʝʨʚʠʩ-ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 242,3Ñ9,4 ʜʥʷ, ʯʪʦ 

ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʦʚ, ʦʧʣʦʜʦʪʚʦʨʠʚ-

ʰʠʭʩʷ ʜʦ 84 ʜʥʷ ʧʦʩʣʝ ʦʪʸʣʘ ʚ ʩʨʝʜʥʝʤ ʥʘ ʛʦ-

ʣʦʚʫ (183,7 ʜʥʷ). 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʜʚʫʭ ʛʨʫʧʧ 

ʞʠʚʦʪʥʳʭ (60 ʠ 85 ʢʦʨʦʚ) ʧʦʩʣʝ ʧʝʨʚʳʭ 305 

ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʢʦʨʦʚʳ, ʦʧʣʦʜʦʪʚʦʨʠʚʰʠʝʩʷ 

ʜʦ 84 ʜʥʷ ʧʦʩʣʝ ʦʪʸʣʘ, ʜʘʣʠ ʚ ʩʨʝʜʥʝʤ 

894,4Ñ137,8 ʢʛ ʤʦʣʦʢʘ, ʘ ʢʦʨʦʚʳ ʚʪʦʨʦʡ ʛʨʫʧ-

ʧʳ ï ʚ ʩʨʝʜʥʝʤ ʥʘ 281,6 ʢʛ ʤʦʣʦʢʘ ʙʦʣʴʰʝ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʘʞʥʦ ʫʯʝʩʪʴ, ʯʪʦ ʦʪ ʢʘʞʜʦʡ ʢʦ-

ʨʦʚʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʚ ʩʚʷʟʠ ʩ ʥʝʩʚʦʝʚʨʝʤʝʥ-

ʥʳʤ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝʤ ʥʝʜʦʧʦʣʫʯʝʥʦ 0,65 ʪʝ-

ʣʸʥʢʘ ʟʘ ʢʘʣʝʥʜʘʨʥʳʡ ʛʦʜ ʠ ʧʦʪʝʨʷʥʳ ʜʥʠ ʥʦ-

ʚʦʡ ʣʘʢʪʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 

ʢʦʨʦʚ, ʦʧʣʦʜʦʪʚʦʨʠʚʰʠʭʩʷ ʜʦ 84 ʜʥʷ ʧʦʩʣʝ 

ʦʪʸʣʘ, ʥʝʜʦʧʦʣʫʯʝʥʦ ʪʝʣʷʪ ʚ ʩʨʝʜʥʝʤ ʥʘ ʛʦʣʦ-

ʚʫ: ʧʦ ʛʨʫʧʧʝ ʢʦʨʦʚ ʩʦ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴʶ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ 94,5Ñ1,0 ʜʥʷ ʥʝ-

ʜʦʧʦʣʫʯʝʥʦ 0,13 ʪʝʣʸʥʢʘ; ʧʨʠ ʉʇ = 116,7Ñ1,4 

ʜʥʷ 0,21 ʪʝʣʸʥʢʘ; ʧʨʠ ʉʇ = 136,7Ñ1,3 ʜʥʷ 0,28 

ʪʝʣʸʥʢʘ; ʧʨʠ ʉʇ = 242,3Ñ9,4 ʜʥʷ 0,65 ʪʝʣʸʥʢʘ. 

ʇʦ ʚʩʝʡ ʚʳʙʦʨʢʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʨʦʚ, 

ʦʧʣʦʜʦʪʚʦʨʠʚʰʠʭʩʷ ʜʦ 84 ʜʥʷ ʧʦʩʣʝ ʦʪʸʣʘ, ʧʨʠ 

ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʙʝʨʝʤʝʥʥʦʩʪʠ 

(280 ʜʥʝʡ) ʢʦʣʠʯʝʩʪʚʦ ʥʝʜʦʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ-

ʧʣʦʜʘ ʚ ʩʚʷʟʠ ʩ ʥʝʩʚʦʝʚʨʝʤʝʥʥʳʤ ʦʧʣʦʜʦʪʚʦ-

ʨʝʥʠʝʤ ʧʦ 162 ʢʦʨʦʚʘʤ ʩʦʩʪʘʚʠʣʦ 65,1 ʪʝʣʷʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʥʠʡ ʫʜʦʡ ʟʘ 305 ʜʥʝʡ 

ʣʘʢʪʘʮʠʠ ʢʦʨʦʚ, ʦʧʣʦʜʦʪʚʦʨʠʚʰʠʭʩʷ ʜʦ 84 

ʜʥʷ ʧʦʩʣʝ ʦʪʸʣʘ, ʩʦʩʪʘʚʠʣ 5628,1Ñ95,4 ʢʛ, ʘ ʟʘ 

ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ, ʧʨʝʚʳʰʘʶʱʠʡ 305 ʜʥʝʡ, 

ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʝʪ 83,0Ñ11,0 

ʜʥʷ, ʧʦʣʫʯʝʥʦ ʚ ʩʨʝʜʥʝʤ 894,4Ñ137,8 ʢʛ ʤʦʣʦ-

ʢʘ ʥʘ ʛʦʣʦʚʫ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʨʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦʤ ʫʜʣʠʥʝʥʠʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ (ʥʘ 183,7 

ʜʥʷ) ʧʦ ʛʨʫʧʧʝ ʢʦʨʦʚ, ʦʧʣʦʜʦʪʚʦʨʠʚʰʠʭʩʷ 

ʧʦʩʣʝ ʩʝʤʠ ʧʦʣʦʚʳʭ ʮʠʢʣʦʚ, ʩʨʝʜʥʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʥʘʜʦʝʥʥʦʛʦ ʤʦʣʦʢʘ ʧʦʩʣʝ 305 ʜʥʝʡ ʣʘʢ-

ʪʘʮʠʠ ʚʳʰʝ ʚʩʝʛʦ (281,6 ʢʛ ʤʦʣʦʢʘ ʥʘ ʛʦʣʦʚʫ). 

ʇʨʠ ʧʝʨʝʩʯʸʪʝ ʥʘ ʚʩʶ ʛʨʫʧʧʫ ʠʟ 85 ʢʦʨʦʚ ʢʦ-

ʣʠʯʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʦʛʦ ʤʦʣʦʢʘ 

ʧʦʩʣʝ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 23936 ʢʛ, 

ʘ ʧʦʪʝʨʠ ʧʨʠʧʣʦʜʘ 55,2 ʛʦʣʦʚʳ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʝʩʣʠ ʧʦ ʚʩʝʡ ʚʳʙʦʨʢʝ ʩʨʝʜ-

ʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʩʦʩʪʘ-

ʚʠʣ 19,1Ñ0,2 ʢʛ ʤʦʣʦʢʘ, ʪʦ ʟʘ ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ 

>305 ʜʥʝʡ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʨʘʚʝʥ 

10,7Ñ0,3 ʢʛ ʤʦʣʦʢʘ. 

ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʟ ʚʩʝʡ ʚʳʙʦʨʢʠ 

(222 ʢʦʨʦʚʳ) ʫ 214 ʢʦʨʦʚ (96,4%) ʩʫʪʦʯʥʳʡ 

ʫʜʦʡ ʟʘ ʧʝʨʚʳʝ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʙʳʣ ʚʳʰʝ, 

ʯʝʤ ʩʫʪʦʯʥʳʡ ʫʜʦʡ ʟʘ ʜʥʠ ʣʘʢʪʘʮʠʠ ʙʦʣʝʝ 305 

ʜʥʝʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʦʩʴʤʠ ʢʦʨʦʚ (3,6%), ʫ 

ʢʦʪʦʨʳʭ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣʩʷ ʧʨʦʪʠ-

ʚʦʧʦʣʦʞʥʳʤ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ï ʩʨʝʜʥʷʷ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘ 

ʧʝʨʚʳʝ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 

5821,2Ñ63,3 ʢʛ ʤʦʣʦʢʘ, ʘ ʟʘ ʚʩʶ ʣʘʢʪʘʮʠʶ 

6913,0Ñ18,7 ʢʛ; ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ 1091,8Ñ80,8 

ʢʛ ʤʦʣʦʢʘ; 

ï ʠʟ 222 ʢʦʨʦʚ ʜʦ 84 ʜʥʷ ʧʦʩʣʝ ʦʪʸʣʘ ʦʧʣʦ-

ʜʦʪʚʦʨʠʣʠʩʴ ʚʩʝʛʦ 60 ʢʦʨʦʚ (27%); 

ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ 85 

ʢʦʨʦʚ (38,3%) ʩʦʩʪʘʚʠʣʘ 242,3Ñ9,4 ʜʥʷ, ʯʪʦ ʚ 

4,1 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʧʧʳ ʢʦʨʦʚ, 

ʦʧʣʦʜʦʪʚʦʨʠʚʰʠʭʩʷ ʜʦ 84 ʜʥʷ ʧʦʩʣʝ ʦʪʸʣʘ; 

ï ʧʦ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʢʦʨʦʚ ʟʘ ʚʩʶ ʣʘʢʪʘʮʠʶ 

ʧʦʣʫʯʝʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 23936 ʢʛ ʤʦʣʦʢʘ, ʘ 

ʧʦʪʝʨʠ ʧʨʠʧʣʦʜʘ ʩʦʩʪʘʚʠʣʠ 55,2 ʛʦʣʦʚʳ. ʇʨʠ 

ʪʘʢʦʤ ʫʨʦʚʥʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʭʦʜ ʪʸʣʦʢ 

ʧʨʠ 100%-ʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʙʝʟ ʦʪʙʦʨʘ ʤʦ-

ʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʤʦʥʪ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʥʘ 

ʫʨʦʚʥʝ ʦʢʦʣʦ 5 ʧʨʦʮʝʥʪʦʚ. 

ʉʪʦʠʪ ʣʠ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ ʚ ʧʨʦʮʝʩʩʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʮʝʣʴʶ ʧʦʚʳ-

ʰʝʥʠʷ ʚʳʭʦʜʘ ʪʝʣʷʪ, ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʟ-

ʙʝʞʘʪʴ ʧʨʦʙʣʝʤ ʩ ʨʝʤʦʥʪʥʳʤ ʤʦʣʦʜʥʷʢʦʤ, ʘ 

ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʣʘʢʪʘʮʠʠ? ʅʝʪ, ʝʩʣʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʢʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 5ï6 ʣʘʢ-

ʪʘʮʠʡ ʠ ʙʦʣʝʝ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʦʧʨʘʚʜʘʥʦ, ʪʘʢ ʢʘʢ ʧʦ-

ʚʳʰʘʝʪʩʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʪʨʘʩʣʠ. ʅʦ ʚ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʦʚ ʥʝ ʧʨʝ-

ʚʳʰʘʝʪ 2ï3 ʣʘʢʪʘʮʠʡ, ʥʝʜʦʧʦʣʫʯʝʥʠʝ ʪʝʣʷʪ ʚ 

ʧʦʣʴʟʫ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ 

ʤʦʣʦʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦ-

ʢʫʧʢʠ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ. 
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Cʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ 
 

ʍʫʨʘʥʦʚ ɸʣʘʥ ʄʫʭʘʜʠʥʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ, 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʂʘʙʘʨʜʠ-

ʥʦ-ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ. ʄ. ʂʦʢʦʚʘè, SPIN-ʢʦʜ: 2861-6972  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨʳ ʠʟʫʯʘʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʰʝʨʩʪʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʨʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʨʦʜʳ ʤʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ ʣʠʥʠʡ 815 

ʠ 214 ʠ ʦʚʮʝʤʘʪʦʢ ʢʘʚʢʘʟʩʢʦʡ ʧʦʨʦʜʳ. ʇʨʦʚʝʜʸʥʥʳʝ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʧʳʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, 

ʯʪʦ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʤʘʪʦʢ ʢʘʚʢʘʟʩʢʦʡ ʧʦʨʦʜʳ  ʩ ʙʘʨʘʥʘʤʠ ʣʠʥʠʡ 815 ʠ 214 ʧʦʚʳʰʘʝʪʩʷ ʥʘʩʪʨʠʛ ʰʝʨ-

ʩʪʠ ʚ ʬʠʟʠʯʝʩʢʦʡ ʤʘʩʩʝ ʠ ʤʳʪʦʤ ʚʦʣʦʢʥʝ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʘʶʪʩʷ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʰʝʨʩʪʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʣʦʜʥʷʢʦʤ ʪʦʚʘʨʥʦʛʦ ʩʪʘʜʘ ʧʨʠ  ʯʠʩʪʦʧʦʨʦʜʥʦʤ ʨʘʟʚʝʜʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʠ ʭʘʨʘʢʪʝʨʘ ʰʝʨʩʪʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʳ ʦʪ ʧʦʪʦʤʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ  ʣʠ-

ʥʠʠ 815. ɺ ʵʪʦʡ ʩʚʷʟʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʰʝʨʩʪʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ  ʪʦʥʢʦʨʫʥʥʳʭ ʦʚʝʮ ʪʦ-

ʚʘʨʥʳʭ ʩʪʘʜ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʥʳʯʩʢʠʭ ʤʝʨʠʥʦʩʦʚ  ʣʠʥʠʠ 815. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʪʦʤʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ  ʣʠʥʠʠ 815 ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʧʨʝʚʦʩʭʦʜʠʣʦ ʧʦʪʦʤʢʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʣʠʥʠʠ 

214ʠ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʚʢʘʟʩʢʦʡ ʧʦʨʦʜʳ ʥʘ  2,2 ʠ 3,6 ʢʛ, ʠʣʠ 6,4 ʠ 10,8% (ʈ>0,95) ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. ɺ ʮʝʣʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ  ʙʘʨʘʥʦʚ  ʤʘʥʳʯʩʢʦʛʦ ʟʘʚʦʜʩʢʦʛʦ ʪʠʧʘ ʧʦʨʦʜʳ ʤʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ 

ʣʠʥʠʡ 815 ʠ 214 ʚ ʪʦʚʘʨʥʳʭ ʩʪʘʜʘʭ ʪʦʥʢʦʨʫʥʥʳʭ ʦʚʝʮ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʧʦʪʦʤʩʪʚʘ ʩ ʣʫʯʰʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʰʝʨʩʪʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʞʠʚʦʡ ʤʘʩʩʳ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ.   
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Abstract. In this article, the authors study the quantitative and qualitative indicators of wool productivity in 

ewe lambs bred from Manych Merino sires of the 815 and 214 lines and ewes of Caucasian breed. Scientific 

and farm experiments have shown that crossing Caucasian ewes with rams of the 815 and 214 lines increases 

the wool yield in terms of physical weight and washed fiber, and also improves the physical and technical 

properties of the wool compared to young animals of the commercial herd during purebred breeding. 

Moreover, higher indicators of the level and nature of wool productivity were obtained from the offspring of 

sires of the 815 line. Therefore, to increase and improve the wool productivity of fine-wool sheep in 

commercial herds, it is recommended to use Manych Merinos, and among them, sires of the 815 line. In terms 

of live weight, the offspring of sires of the 815 line exceeded the offspring of sires of the 214 line and purebred 

Caucasian breed sires by 2.2 and 3.6 kg, or 6.4 and 10.8% (P>0.95). Overall, the use of Manych Merino rams 

of the 815 and 214 lines in commercial fine-wool sheep flocks ensures the production of offspring with 

superior quantitative and qualitative traits, including wool productivity, live weight, and economic efficiency. 

 

Keywords: sheep, breed, Caucasian, Manych Merino, Manych type, 815 and 214 lines, crossbreeding, live 

weight, wool productivity, economic efficiency 
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ɺʚʝʜʝʥʠʝ. ʂʦʤʧʣʝʢʩʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʚʮʝʚʦʜʩʪʚʘ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦ-

ʛʦ ʩʝʣʝʢʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʸʤʘ ʧʦ-

ʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʚʝʮ ʚ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʪ̫ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʤʷʩʥʦʡ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ ʧʨʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʠ ʧʦʚʳʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪ-

ʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʫʯʸʥʳʝ ʠ ʧʨʘʢʪʠʢʠ-ʦʚʮʝʚʦʜʳ ʥʝ ʜʦʣʞʥʳ ʦʩ-

ʪʘʚʣʷʪʴ ʙʝʟ ʚʥʠʤʘʥʠʷ ʜʦʩʪʠʛʥʫʪʳʡ ʫʨʦʚʝʥʴ ʠ 

ʭʘʨʘʢʪʝʨ ʰʝʨʩʪʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʚʝʮ, ʘ 

ʥʘʦʙʦʨʦʪ, ʥʘʨʷʜʫ ʩ ʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳ-

ʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʙʘʨʘʥʠʥʳ ʩʣʝʜʫʝʪ ʧʦʚʳ-

ʰʘʪʴ ʮʝʥʥʦʩʪʴ ʰʝʨʩʪʷʥʦʛʦ ʩʳʨʴʷ [1]. ʂʦʣʭʦʟ-

ʧʣʝʤʟʘʚʦʜ ʠʤ. ʃʝʥʠʥʘ ɸʧʘʥʘʩʝʥʢʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʭʦʟʷʡʩʪʚʦʤ-ʦʨʠʛʠʥʘʪʦʨʦʤ 

ʪʦʥʢʦʨʫʥʥʳʭ ʦʚʝʮ ʧʦʨʦʜʳ ʤʘʥʳʯʩʢʠʡ ʤʝʨʠ-

ʥʦʩ, ʛʜʝ ʩʝʣʝʢʮʠʦʥʠʨʫʶʪʩʷ ʞʠʚʦʪʥʳʝ ʤʘʥʳʯ-

ʩʢʦʛʦ ʟʘʚʦʜʩʢʦʛʦ ʪʠʧʘ ʠ ʝʛʦ ʦʩʥʦʚʥʳʝ ʣʠʥʠʠ 

(815, 214 ʠ 222), ʘ ʪʘʢʞʝ ʢʨʦʩʩʳ ʤʝʞʜʫ ʥʠʤʠ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʥʝ ʪʦʣʴʢʦ ʩʦ-

ʭʨʘʥʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʮʝʥʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʧʨʠʩʫʱʠʭ ʵʪʠʤ ʣʠʥʠʷʤ 

[2, 3], ʥʦ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ [4ï8]. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʞʠʚʦʪʥʳʭ ʣʠʥʠʡ 815, 214 ʠ 

222, ʦʪʤʝʯʝʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ [9, 10]. ʋʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʤʙʠ-

ʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʪʤʝʯʝʥʥʳʭ ʚʳʰʝ  
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ʣʠʥʠʡ ʠ ʠʭ ʜʣʠʪʝʣʴʥʦʝ ʨʘʟʚʝʜʝʥʠʝ, ʦʚʮʝʚʦʜʳ-

ʧʨʘʢʪʠʢʠ ʧʨʦʷʚʣʷʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʠʥ-

ʪʝʨʝʩ ʢ ʚʦʟʤʦʞʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʣʠʥʠʡ 815 ʠ 214 

ʠ ʠʭ ʧʦʪʦʤʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʷʭ ʭʦ-

ʟʷʡʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʪʦʚʘʨʥʳʭ ʩʪʘʜʘʭ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

 ʎʝʣɹ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ 

ʧʦʪʦʤʩʪʚʘ ʩ ʫʯʸʪʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝ-

ʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʰʝʨʩʪʥʦʡ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʝʡ ʣʠʥʠʡ 815 ʠ 214 ʤʘʥʳʯʩʢʦʛʦ ʟʘʚʦʜʩʢʦʛʦ 

ʪʠʧʘ ʧʦʨʦʜʳ ʤʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ ʥʘ ʪʦʚʘʨʥʦʤ 

ʩʪʘʜʝ ʤʘʪʦʢ ʢʘʚʢʘʟʩʢʦʡ ʧʦʨʦʜʳ. ʇʨʠ ʵʪʦʤ 

ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

ï ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʨʦʙʦʥʠʪʠʨʦʚʘʪʴ ʠ ʫʯʝʩʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʩʪʨʠʞʢʠ, ʦʪʦʙʨʘʪʴ ʦʙʨʘʟʮʳ ʰʝʨʩʪʠ 

ʫ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʷʨʦʯʝʢ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦ-

ʞʜʝʥʠʷ;  

ï ʧʨʦʚʝʩʪʠ ʨʘʩʯʸʪ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ ʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʰʝʨ-

ʩʪʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ 

ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʅʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠ.̫ ɺʧʝʨʚʳʝ ʧʨʦʚʝ-

ʜʝʥʘ ʦʮʝʥʢʘ ʧʦʪʦʤʩʪʚʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʙʘʨʘ-

ʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʣʠʥʠʡ 815 ʠ 214 ʤʘʥʳʯ-

ʩʢʦʛʦ ʟʘʚʦʜʩʢʦʛʦ ʪʠʧʘ ʧʦʨʦʜʳ ʤʘʥʳʯʩʢʠʡ ʤʝ-

ʨʠʥʦʩ ʠ ʦʚʮʝʤʘʪʦʢ ʢʘʚʢʘʟʩʢʦʡ ʧʦʨʦʜʳ ʪʦʚʘʨ-

ʥʦʛʦ ʩʪʘʜʘ ʩ ʫʯʸʪʦʤ ʞʠʚʦʡ ʤʘʩʩʳ, ʢʦʣʠʯʝʩʪ-

ʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʰʝʨʩʪ-

ʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʦʪʜʝʣʴ-

ʥʳʭ ʧʨʠʟʥʘʢʦʚ. ɺ ʢʦʣʭʦʟʝ-ʧʣʝʤʟʘʚʦʜʝ ʠʤ. 

ʃʝʥʠʥʘ ɸʧʘʥʘʩʝʥʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʉʪʘʚʨʦ-

ʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-

ʛʦ ʫʯʸʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʙʦʥʠʪʠʨʦʚʢʠ ʠ ʩʪʨʠʞʢʠ 

ʷʨʦʯʝʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʝʡ ʣʠʥʠʡ 815 (1-ʷ ʛʨʫʧʧʘ), 214 (2-ʷ ʛʨʫʧʧʘ),ʠ 

ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʚʢʘʟʩʢʦʡ ʧʦʨʦʜʳ (3-ʷ 

ʛʨʫʧʧʘ) ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʩʫʱʝ-

ʩʪʚʫʶʱʠʤ ʚ ʟʦʦʪʝʭʥʠʯʝʩʢʦʡ ʥʘʫʢʝ ʤʝʪʦʜʠ-

ʢʘʤ. ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʧʣʦʜʦʚʠʪʦʩʪʠ ʤʘ-

ʪʦʢ, ʩʦʭʨʘʥʥʦʩʪʠ, ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. 

ʋʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʦʪʚʝʯʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʟʦʦʪʝʭʥʠʯʝ-

ʩʢʠʭ ʥʦʨʤ. ʇʠʪʘʪʝʣʴʥʦʩʪʴ ʨʘʮʠʦʥʦʚ ʨʘʩʩʯʠ-

ʪʳʚʘʣʘʩʴ ʧʦ ʥʦʨʤʘʤ ʠ ʨʘʮʠʦʥʘʤ ʢʦʨʤʣʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ [11]. ʅʘ-

ʩʪʨʠʛ ʥʝʤʳʪʦʡ ʰʝʨʩʪʠ ʫʯʠʪʳʚʘʣʩʷ ʫ ʢʘʞʜʦʡ 

ʦʧʳʪʥʦʡ ʷʨʢʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʢʛ. ɺʳʭʦʜ 

ʯʠʩʪʦʡ ʰʝʨʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʧʨʦʤʳʚʢʦʡ 

20-ʛʨʘʤʤʦʚʳʭ ʧʨʦʙ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʧʝʨʠʦʜ 

ʙʦʥʠʪʠʨʦʚʢʠ ʫ ʢʘʞʜʦʛʦ ʜʝʩʷʪʦʛʦ ʞʠʚʦʪʥʦʛʦ. 

ʅʘʩʪʨʠʛ ʤʳʪʦʡ ʰʝʨʩʪʠ ʦʧʨʝʜʝʣʷʣʠ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʝʤʳʪʦʡ ʰʝʨʩʪʠ ʠ 

ʧʨʦʮʝʥʪʘ ʝʸ ʚʳʭʦʜʘ. 

ɽʩʪʝʩʪʚʝʥʥʫʶ ʜʣʠʥʫ ʰʝʨʩʪʠ ʠʟʤʝʨʷʣʠ ʣʠ-

ʥʝʡʢʦʡ ʥʘ ʙʦʢʫ, ʩʧʠʥʝ, ʣʷʞʢʝ ʠ ʙʨʶʭʝ ʫ ʚʩʝʭ 

ʦʮʝʥʠʚʘʝʤʳʭ ʷʨʦʢ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,5 ʩʤ. ʊʦ-

ʥʠʥʘ ʰʝʨʩʪʠ ʠ ʝʝ ʫʨʘʚʥʝʥʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠʩʴ 

ʛʣʘʟʦʤʝʨʥʦ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʥʘ ʙʦʢʫ ʠ ʣʷʞʢʝ 

ʚʦ ʚʨʝʤʷ ʙʦʥʠʪʠʨʦʚʢʠ. ʕʩʧʝʨʪʥʦ-ʟʦʦʦʪʝʭʥʠ-

ʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʨʫʥ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ çʄʝʪʦʜʠʢʦʡ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʨʫʥ 

ʧʣʝʤʝʥʥʳʭ ʦʚʝʮ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ (ʪʦʥʢʦʨʫʥʥʳʭ ʠ ʧʦʣʫʪʦʥʢʦʨʫʥʥʳʭ 

ʧʦʨʦʜ)è (ʉʪʘʚʨʦʧʦʣʴ, 1991). ɼʘʥʥʳʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝ-

ʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ (ʇʣʦʭʠʥ-

ʩʢʠʡ ʅ. ɸ., 1969) [12] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤ-

ʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ Microsoft Excel. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʦʥʪʨʦʣʴ ʫʩ-

ʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʤʦʣʦʜʥʷʢʘ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠ ʘʥʘʣʠʟ ʟʘʜʘʥʥʦʛʦ ʢʦʨʤʘ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʞʠʚʦʪʥʳʝ ʚ ʫʯʠʪʳʚʘʝʤʳʡ  ʧʝ-

ʨʠʦʜ ʦʥʪʦʛʝʥʝʟʘ ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʥʦʡ ʦʪʘʨʝ ʠ 

ʧʦʣʫʯʘʣʠ ʢʦʨʤʘ, ʦʪʚʝʯʘʶʱʠʝ ʧʦ ʧʠʪʘʪʝʣʴʥʦ-

ʩʪʠ ʪʨʝʙʫʝʤʳʤ ʥʦʨʤʘʤ ʠ ʨʘʮʠʦʥʘʤ ʢʦʨʤʣʝ-

ʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʣʝ ʦʪʙʠʚʢʠ ʤʦʣʦʜʥʷʢʘ ʦʪ 

ʤʘʪʦʢ ʚʩʝ ʷʨʦʯʢʠ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʦʜʥʫ 

ʦʪʘʨʫ ʠ ʜʦ 18-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʜʝʨʞʘʣʠʩʴ 

ʥʘ ʧʘʩʪʙʠʱʝ, ʘ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʧʦʣʫʯʘʣʠ ʧʦʜ-

ʢʦʨʤʢʫ ʠʟ ʩʤʝʩʠ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʛʦ ʠ ʣʁ-

ʮʝʨʥʦʚʦʛʦ ʩʝʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 3,0 ʢʛ, ʘ ʪʘʢʞʝ 

ʜʝʨʪʠ ʠʟ ʷʯʤʝʥʷ, ʧʰʝʥʠʮʳ ʠ ʢʫʢʫʨʫʟʳ ʦʪ 250 

ʜʦ 300 ʛʨʘʤʤʦʚ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʷʨʦʯʝʢ ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦ ʪʠʧʫ ʩʢʣʘʜʯʘʪʦʩʪʠ ʢʦʞʠ 

ʤʝʞʜʫ ʧʦʪʦʤʩʪʚʦʤ 1-ʡ ʠ 2-ʡ ʛʨʫʧʧ ʢʘʢʠʭ-ʣʠʙʦ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʠʣʘ. ɺ ʦʩʥʦʚ-

ʥʦʤ ʧʦʤʝʩʠ ʦʪ ʙʘʨʘʥʦʚ ʣʠʥʠʡ 815 ʠ 214 ʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʤʝʨʝʥʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʴʶ ʚ 

ʚʠʜʝ ʥʝʙʦʣʴʰʦʡ ʙʫʨʜʳ ʠ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤʷ 

ʩʢʣʘʜʢʘʤʠ ʥʘ ʰʝʝ. ʋ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʚʝʨʩʪ-

ʥʠʮ ʙʳʣʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ ʢʦ-

ʞʠ ʥʘ ʰʝʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʚʠʜʝ ʙʫʨʜʳ. ʇʦ 

ʪʫʣʦʚʠʱʫ ʚʠʜʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʢʣʘʜʯʘʪʦʩʪʠ 

ʢʦʞʠ ʚʦ ʚʨʝʤʷ ʙʦʥʠʪʠʨʦʚʢʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʰʝʨ-

ʩʪʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʚʝʮ, ʷʚʣʷʝʪʩʷ ʜʣʠʥʘ 

ʰʝʨʩʪʠ. ʕʪʦʪ ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʡ ʧʨʠʟʥʘʢ 



Izvestiya of Kabardino -Balkarian State Agrarian  

University named after V.M. Kokov                                                                                       1(51) 2026 
  

 

38 

ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʣʶʙʦʡ ʧʦʨʦʜʳ ʦʚʝʮ ʥʝ ʪʦʣʴʢʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʥʘʩʪʨʠʛʦʤ ʰʝʨ-

ʩʪʠ ʚ ʬʠʟʠʯʝʩʢʦʡ ʤʘʩʩʝ ʠ ʤʳʪʦʤ ʚʦʣʦʢʥʝ, ʥʦ 

ʠ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʝʧʝʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦ-

ʨʦʜʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʞʠʚʦʪʥʳʭ. ʀʩʩʣʝʜʦ-

ʚʘʥʠʷʤʠ ʨʷʜʘ ʫʯʸʥʳʭ [13, 14] ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʰʝʨʩʪʠ ʥʘ 1 ʩʤ ʧʨʠ 

ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʩʪʨʠʛ ʚʦʟʨʘʩʪʘʝʪ 

ʦʪ ʧʷʪʠ ʠ ʙʦʣʝʝ ʧʨʦʮʝʥʪʦʚ. ʐʝʨʩʪʴ ʪʦʥʢʦ-

ʨʫʥʥʳʭ ʧʦʨʦʜ ʦʚʝʮ  ʦʪʣʠʯʘʝʪʩʷ ʤʝʥʴʰʝʡ, ʯʝʤ 

ʫ ʧʦʣʫʪʦʥʢʦʨʫʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʜʣʠʥʦʡ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʠʥʳ ʰʝʨʩʪʠ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚʳʷʚʠʣ, ʯʪʦ ʥʘ ʨʘʟ-

ʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ ʫ ʧʦʪʦʤʩʪʚʘ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʙʦʣʝʝ ʜʣʠʥʥʘʷ 

ʰʝʨʩʪʴ ʧʦʣʫʯʝʥʘ ʦʪ ʤʘʥʳʯʩʢʠʭ ʤʝʨʠʥʦʩʦʚ 

ʣʠʥʠʡ 815 ʠ 214 (ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1. ɼʣʠʥʘ ʰʝʨʩʪʠ ʫ ʧʦʜʦʧʳʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʩʤ 

Table 1. Coat length of experimental young animals, cm 

 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

1-  ̫ 2-  ̫ 3-  ̫

n 30 34 29 

ʊʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʫʯʘʩʪʦʢ: 
   

ʙʦʢ 10,1Ñ0,07 9,8Ñ0,07 9,1Ñ0,09 

ʩʧʠʥʘ 9,5Ñ0,13 9,2Ñ0,54 8,4Ñ0,36 

ʣʷʞʢʘ 9,9Ñ0,51 9,5Ñ0,45 8,7Ñ0,39 

ʙʨʶʭʦ 8,3Ñ0,24 8,1Ñ0,30 7,5Ñ0,35 

 

ʀʟʤʝʨʝʥʠʝ ʰʝʨʩʪʠ ʥʘ ʙʦʢʫ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʷʨʦʯʢʠ 1-ʡ ʠ 2-ʡ ʛʨʫʧʧ ʧʦ ʜʣʠʥʝ ʰʝʨʩʪʠ ʧʨʝ-

ʚʦʩʭʦʜʠʣʠ ʯʠʪʦʧʦʨʦʜʥʳʭ ʩʚʝʨʩʪʥʠʮ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʥʘ 1,0 ʠ 0,7 ʩʤ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 11,0 ʠ 

7,7% (ʈ>0,95). ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʥʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ ʪʝʣʘ ʞʠ-

ʚʦʪʥʦʛʦ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʠʥʘ ʰʝʨʩʪʠ ʥʘ ʩʧʠʥʝ 

ʤʦʣʦʜʥʷʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʦʪʮʦʚ ʤʘʥʳʯʩʢʦʛʦ 

ʪʠʧʘ ʧʦʨʦʜʳ ʤʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ ʣʠʥʠʡ 815 ʠ 

214, ʧʨʝʚʦʩʭʦʜʠʣʘ ʜʣʠʥʫ ʰʝʨʩʪʠ ʞʠʚʦʪʥʳʭ 

3-ʡ ʛʨʫʧʧʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1,1 ʠ 0,8 ʩʤ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 13,1 ʠ 9,5%. ʇʨʝʚʦʩʭʦʜʩʪʚʦ ʧʦʤʝ-

ʩʝʡ 1-ʡ ʠ 2-ʡ ʛʨʫʧʧ ʥʘʜ ʯʠʩʪʦʧʦʨʦʜʥʳʤ ʤʦ-

ʣʦʜʥʷʢʦʤ ʧʦ ʜʣʠʥʝ ʰʝʨʩʪʠ ʥʘ ʣʷʞʢʝ ʠ ʙʨʶʭʝ 

ʩʦʩʪʘʚʣʷʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,2; 0,8 ʠ 0,8; 

0,6 ʩʤ, ʠʣʠ 13,8; 9,2 ʠ 10,7 ʠ 8,0% ʧʨʠ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʝ ʧʦ ʚʩʝʤ ʛʨʫʧʧʘʤ 

ʩʨʘʚʥʝʥʠʷ (ʈ>0,95).  

ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʚʟʚʝʰʠʚʘʥʠʝ ʷʨʦʯʝʢ ʨʘʟ-

ʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʧʝʨʠʦʜ ʢʦʤʧʣʝʢʩ-

ʥʦʡ ʦʮʝʥʢʠ ʦʧʳʪʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʫʶ ʞʠʚʫʶ ʤʘʩʩʫ ʩʨʝʜʠ ʩʨʘʚʥʠʚʘʝ-

ʤʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʠʤʝʣʠ ʧʦʤʝʩʠ, ʧʦʣʫ-

ʯʝʥʥʳʝ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʣʠʥʠʠ 815. ʆʥʠ 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʝʨʩʪʥʠʮ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧ ʥʘ 

2,2 ʠ 3,6 ʢʛ, ʠʣʠ ʥʘ 6,4 ʠ 10,8% (ʈ>0,95). ʇʨʝ-

ʠʤʫʱʝʩʪʚʦ ʧʦʪʦʤʩʪʚʘ ʦʪ ʙʘʨʘʥʦʚ ʣʠʥʠʠ 214 

ʥʘʜ ʞʠʚʦʪʥʳʤʠ 3-ʡ ʛʨʫʧʧʳ ʙʳʣʦ ʤʝʥʝʝ ʟʥʘ-

ʯʠʪʝʣʴʥʳʤ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʷʣʩʷ 1,4 ʢʛ, 

ʠʣʠ 4,2% ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʦʡ 

ʨʘʟʥʠʮʝ (ʪʘʙʣ. 2). 
 

 

ʊʘʙʣʠʮʘ 2. ɾʠʚʘʷ ʤʘʩʩʘ, ʥʘʩʪʨʠʛ ʠ ʪʦʥʠʥʘ ʰʝʨʩʪʠ ʧʦʜʦʧʳʪʥʳʭ ʷʨʦʯʝʢ 

Table 2. Live weight, shear yield and wool fineness of experimental ewes 

 

ɻʨʫʧʧʘ n 
ɾʠʚʘʷ ʤʘʩʩʘ,  

ʢʛ 

ʅʘʩʪʨʠʛ, ʢʛ ʠ % ʚʳʭʦʜʘ  

ʤʳʪʦʡ ʰʝʨʩʪʠ 

ʊʦʥʠʥʘ ʰʝʨʩʪʠ,  

ʤʢʤ 

ʥʝʤʳʪʦʡ % ʚʳʭʦʜʘ ʤʳʪʦʡ ʙʦʢ ʣʷʞʢʘ 

1-  ̫ 30 36,8Ñ0,43 4,90Ñ0,10 57,7 2,85Ñ0,10 22,1Ñ0,11 23,2Ñ0,11 

2-  ̫ 34 34,6Ñ0,35 4,82Ñ0,11 56,4 2,74Ñ0,12 21,8Ñ0,11 22,1Ñ0,09 

3-  ̫ 29 33,2Ñ0,40 4,61Ñ0,12 52,3 2,43Ñ0,11 22,0Ñ0,13 23,5Ñ0,10 
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ʅʘʩʪʨʠʛ ʰʝʨʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘ-
ʪʝʣʝʤ ʜʣʷ ʦʚʝʮ ʪʦʥʢʦʨʫʥʥʦʛʦ ʠ ʧʦʣʫʪʦʥʢʦ-
ʨʫʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺ ʧʨʦ-
ʚʦʜʠʤʳʭ ʘʚʪʦʨʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷʭ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʧʦʨʦʜʳ ʠ ʝʸ 
ʣʠʥʠʡ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʚʝʮ 
ʢʘʚʢʘʟʩʢʦʡ ʧʦʨʦʜʳ ʪʦʚʘʨʥʦʛʦ ʩʪʘʜʘ (ʪʘʙʣ. 2). 
ʊʘʢ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ  ʥʝʤʳʪʦʡ ʰʝʨʩʪʠ ʷʨʦʯ-

ʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʙʘʨʘʥʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 
ʣʠʥʠʡ 815 ʠ 214, ʧʨʝʚʦʩʭʦʜʠʣʠ ʞʠʚʦʪʥʳʭ 3-ʡ 
ʛʨʫʧʧʳ ʥʘ 0,29 ʠ 0,21 ʢʛ, ʠʣʠ ʥʘ 6,3 ʠ 4,6% 
ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʝ 
ʤʝʞʜʫ ʞʠʚʦʪʥʳʤʠ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧ. ʅʘʠʙʦʣʴ-
ʰʠʡ ʚʳʭʦʜ ʤʳʪʦʡ ʰʝʨʩʪʠ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥ ʫ 
ʧʦʪʦʤʩʪʚʘ 1-ʡ ʠ 2-ʡ ʛʨʫʧʧ. ʇʦ ʥʘʩʪʨʠʛʫ ʯʠʩ-
ʪʦʡ ʰʝʨʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦ-
ʥʦʤʝʨʥʦʩʪʴ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʷʨʦʢ ʦʪ ʤʘʥʳʯ-
ʩʢʠʭ ʤʝʨʠʥʦʩʦʚ ʣʠʥʠʡ 815 ʠ 214 ʥʘʜ ʯʠʩʪʦ-
ʧʦʨʦʜʥʳʤʠ ʩʚʝʨʩʪʥʠʮʘʤʠ ʧʦ ʥʘʩʪʨʠʛʫ ʩʦʩʪʘ-
ʚʠʣʦ 0,42 ʠ 0,31 ʢʛ, ʠʣʠ 17,3 ʠ 12,8% ʧʨʠ 
(ʈ>0,95) ʠ (ʈ>0,99) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʰʝʨʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʝʸ 
ʧʨʷʜʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʥʦ ʠ ʨʝʘʣʠʟʘʮʠʦʥʥʫʶ 
ʩʪʦʠʤʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʜʠʘʤʝʪʨ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝ-
ʯʝʥʠʷ ʚʦʣʦʢʥʘ.  
ʊʦʥʠʥʘ ʰʝʨʩʪʥʳʭ ʚʦʣʦʢʦʥ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦ-

ʛʠʭ ʢʘʢ ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʬʝʥʦʪʠʧʠʯʝ-
ʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘ ʨʘʟ-
ʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ ʪʝʣʘ ʞʠʚʦʪʥʦ-
ʛʦ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʥʦʛʠʭ ʫʯʝ-
ʥʳʭ [15, 16], ʪʦʥʠʥʘ ʰʝʨʩʪʷʥʦʛʦ ʚʦʣʦʢʥʘ ʟʘ-
ʥʠʤʘʝʪ ʛʣʘʚʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʜʨʫʛʠʭ ʬʠʟʠʢʦ-
ʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʰʝʨʩʪʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦ-
ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʰʝʡ ʩʪʨʘʥʳ. 
ʇʨʠ ʨʘʙʦʪʝ ʩʦ ʩʪʘʜʦʤ ʦʪʙʦʨ ʦʜʥʦʨʦʜʥʳʭ ʞʠ-
ʚʦʪʥʳʭ ʧʦ ʪʦʥʠʥʝ ʩʣʫʞʠʪ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ 
ʢʘʯʝʩʪʚʘ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʚ ʩʪʘʜʝ [5, 17]. 
ɺ ʧʨʦʚʝʜʸʥʥʳʭ ʘʚʪʦʨʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʧʦ ʵʪʦʤʫ ʚʘʞʥʦʤʫ ʧʨʠ-
ʟʥʘʢʫ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫ ʞʠʚʦʪ-
ʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʙʘʨʘʥʦʚ ʣʠʥʠʠ 815, ʪʦʥʠʥʘ 
ʰʝʨʩʪʠ ʥʘ ʙʦʢʫ ʠ ʣʷʞʢʝ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪ-
ʚʝʥʥʦ 22,1 ʠ 23,2 ʤʢʤ, ʘ ʫ ʧʦʤʝʩʥʳʭ ʩʚʝʨʩʪʥʠʮ 
ʦʥʘ ʙʳʣʘ ʪʦʥʴʰʝ ʥʘ 0,3 ʠ 0,9 ʤʢʤ, ʠʣʠ ʥʘ 1,4 ʠ 
5,0%. ʗʨʦʯʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʙʘʨʘʥʦʚ 214 ʣʠ-
ʥʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ 3-ʡ ʛʨʫʧʧʳ, 
ʥʘ ʩʨʘʚʥʠʚʘʝʤʳʭ ʫʯʘʩʪʢʘʭ ʪʝʣʘ ʠʤʝʣʠ ʥʘʠʙʦ-
ʣʝʝ ʪʦʥʢʫʶ ʰʝʨʩʪʴ. ʕʪʘ ʨʘʟʥʠʮʘ ʚ ʧʦʣʴʟʫ ʧʦ-
ʪʦʤʩʪʚʘ 2-ʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 0,9 ʠ 6,3%. 
ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʚʳʭʦʜ 

ʯʠʩʪʦʛʦ ʚʦʣʦʢʥʘ ʠ ʢʘʯʝʩʪʚʘ ʰʝʨʩʪʠ ʩʨʘʚʥʠ-
ʚʘʝʤʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ, ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ 
ʚʳʤʳʪʦʩʪʠ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʰʪʘʧʝʣʷ.  
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʟʦʥ ʚʳʤʳʪʦʩʪʠ 

ʰʪʘʧʝʣʷ ʥʘ ʙʦʢʫ (ʪʘʙʣ. 3) ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʝ-
ʜʫʶʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. ʋ ʷʨʦʯʝʢ 1-ʡ ʛʨʫʧʧʳ 
ʟʦʥʘ ʚʳʤʳʪʦʩʪʠ ʰʪʘʧʝʣʷ ʙʳʣʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ 
ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʚʝʨʩʪʥʠʮ, ʥʘ 13,1%, ʘ ʤʝʞʜʫ 
ʞʠʚʦʪʥʳʤʠ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧ ï ʥʘ 22,1 ʘʙʩ.%. 
ʇʨʠ ʩʨʘʚʥʝʥʠʠ  ʧʦʤʝʩʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʤʝʞʜʫ 
ʩʦʙʦʡ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʣʠ ʷʨʦʯʢʠ 2-ʡ 
ʛʨʫʧʧʳ. ʕʪʠ ʨʘʟʣʠʯʠʷ ʩʦʩʪʘʚʠʣʠ 8,0%. ʇʦ 
ʩʪʝʧʝʥʠ ʚʳʤʳʪʦʩʪʠ ʰʝʨʩʪʠ ʥʘ ʩʧʠʥʝ ʥʘʙʣʶ-
ʜʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʤʝʞʜʫ 
ʩʨʘʚʥʠʚʘʝʤʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʤʦʣʦʜʥʷʢʘ.  

 
ʊʘʙʣʠʮʘ 3. ʉʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʚʝʣʠʯʠʥʘ ʚʳʤʳʪʦʡ ʟʦʥʳ ʰʪʘʧʝʣʷ ʧʦʜʦʧʳʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ  

(% ʢ ʜʣʠʥʝ ʰʪʘʧʝʣʷ) 

Table 3. Degree of contamination and size of washed-out area of staple of experimental young animals  

(% to staple length) 

 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ (n ʧʦ 10) 

1-  ̫ 2-  ̫ 3-  ̫

ɿʦʥʘ ʚʳʤʳʪʦʩʪʠ ʰʪʘʧʝʣʷ, % 

ʙʦʢ 6,49Ñ0,31 6,01Ñ0,34 7,34Ñ0,32 

ʩʧʠʥʘ 9,22Ñ0,95 8,12Ñ0,85 10,70Ñ0,81 

ɿʦʥʘ ʟʘʛʨʷʟʥʝʥʠʷ, % 

ʙʦʢ 22,79Ñ1,13 20,70Ñ1,42 25,84Ñ1,20 

ʩʧʠʥʘ 28,52 Ñ3,29 27,40Ñ3,34 32,66Ñ3,33 

 

ɸʥʘʣʠʟ ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ ʰʪʘʧʝʣʷ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʡ ʚ 

ʰʝʨʩʪʴ ʢʘʢ ʥʘ ʙʦʢʫ, ʪʘʢ ʠ ʩʧʠʥʝ ʥʘʙʣʶʜʘʣʦʩʴ 

ʫ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʷʨʦʯʝʢ. ʊʘʢ, ʫ ʧʦʤʝʩʝʡ 2-ʡ 

ʛʨʫʧʧʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʦʧʦʨʦʜʥʳʤʠ 

ʷʨʦʯʢʘʤʠ, ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ 
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ʟʘʛʨʷʟʥʸʥʥʦʩʪʴ ʙʳʣʘ ʤʝʥʴʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʘ 24,8 ʠ 19,2 ʘʙʩ.% ʧʨʠ (ʈ>0,99) ʠ (ʈ>0,95), ʘ 

ʤʝʞʜʫ ʞʠʚʦʪʥʳʤʠ 3-ʡ ʠ 1-ʡ ʛʨʫʧʧ ï ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʥʘ 13,4 ʠ 14,5 ʘʙʩ.% (ʈ>0,95). 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʝʨʩʪʠ ʠʛʨʘʝʪ ʝʸ ʠʟʚʠʪʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʮʚʝʪ ʞʠʨʦʧʦʪʘ. ʇʦ ʤʥʝʥʠʶ ʅ. ɸ. ɺʘ-

ʩʠʣʴʝʚʘ (1983), ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʘʯʝʩʪʚʘ 

ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʚʳʭʦʜ ʯʠʩʪʦʛʦ 

ʚʦʣʦʢʘ ʠ ʩʪʝʧʝʥʴ ʧʦʞʝʣʪʝʥʠʷ ʰʝʨʩʪʠ ʧʨʠ ʝʸ 

ʭʨʘʥʝʥʠʠ. 

ʀʟʫʯʝʥʠʝ ʩʪʝʧʝʥʠ ʠʟʚʠʪʦʩʪʠ ʰʝʨʪʩʥʳʭ ʚʦ-

ʣʦʢʦʥ ʠ ʮʚʝʪʘ ʞʠʨʦʧʦʪʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʙʘʨʘʥʦʚ ʤʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ ʤʘ-

ʥʳʯʩʢʦʛʦ ʟʘʚʦʜʩʢʦʛʦ ʪʠʧʘ ʣʠʥʠʡ 815 ʠ 214 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʧʦʪʦʤʩʪʚʘ ʩ ʥʘʠʙʦ-

ʣʝʝ ʨʘʚʥʦʤʝʨʥʦʡ ʠʟʚʠʪʦʩʪʴʶ. ʇʨʠ ʵʪʦʤ ʫ ʞʠ-

ʚʦʪʥʳʭ 2-ʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʴʰʠʡ 

ʧʨʦʮʝʥʪ ʞʠʚʦʪʥʳʭ ʩ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʡ ʠ 

ʤʝʣʢʦʡ ʬʦʨʤʦʡ ʠʟʚʠʪʦʩʪʠ ʰʝʨʩʪʥʦʛʦ ʚʦʣʦʢ-

ʥʘ, ʘ ʫ ʩʚʝʨʩʪʥʠʮ 1-ʡ ʛʨʫʧʧʳ ï ʩ ʨʘʚʥʦʤʝʨʥʦʡ, 

ʥʦ ʢʨʫʧʥʦʡ ʬʦʨʤʦʡ ʠʟʚʠʪʢʦʚ. ʋ ʯʠʩʪʦʧʦʨʜ-

ʥʳʭ ʷʨʦʢ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʞʠ-

ʚʦʪʥʳʭ ʩʦ ʩʤʳʪʦʡ ʠʣʠ ʩʣʘʙʦʚʳʨʘʞʝʥʥʦʡ ʠʟ-

ʚʠʪʦʩʪʴʶ ʰʝʨʩʪʥʦʛʦ ʚʦʣʦʢʥʘ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʮʚʝʪʘ ʞʠʨʦʧʦʪʘ, ʪʦ ʩʨʝʜʠ ʷʨʦʯʝʢ 1-ʡ ʠ 2-ʡ 

ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ ʩ ʙʝʣʳʤ ʠ ʩʚʝʪʣʦ-ʢʨʝʤʦʚʳʤ 

ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʩʨʝʜʠ ʩʚʝʨʩʪʥʠʮ 3-ʡ ʛʨʫʧ-

ʧʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 19,2 ʠ 14,5 ʘʙʩ.%.  

ɺʳʚʦʜʳ. ʈʘʩʯʸʪ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʷʨʦʢ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʪʠʧʦʚ ʩ ʫʯʸʪʦʤ ʠʭ ʞʠʚʦʡ 

ʤʘʩʩʳ ʠ ʥʘʩʪʨʠʛʘ ʰʝʨʩʪʠ, ʘ ʪʘʢʞʝ ʚʩʝʭ ʚʠʜʦʚ 

ʟʘʪʨʘʪ ʥʘ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʷʨʦʯʢʠ 

ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʣʠʥʠʡ 815 ʠ 214 ʜʘʣʠ ʥʘ 

12,3 ʠ 10,4% ʧʨʠʙʳʣʠ ʙʦʣʴʰʝ, ʯʝʤ ʯʠʩʪʦʧʦ-

ʨʦʜʥʳʡ ʤʦʣʦʜʥʷʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʨʘʥʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʘʥʳʯʩʢʦʛʦ ʟʘʚʦʜʩʢʦʛʦ ʪʠʧʘ 

ʧʦʨʦʜʳ ʤʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ 815 ʠ 214 ʣʠʥʠʡ 

ʚ ʪʦʚʘʨʥʳʭ ʩʪʘʜʘʭ ʪʦʥʢʦʨʫʥʥʳʭ ʦʚʝʮ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʧʦʪʦʤʩʪʚʘ ʩ ʣʫʯʰʠʤʠ ʧʦʢʘ-

ʟʘʪʝʣʷʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʰʝʨʩʪʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʞʠʚʦʡ 

ʤʘʩʩʳ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʚʳ-

ʨʘʱʠʚʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʷʣʩʷ ʠʥʙʨʠʜʠʥʛ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʛʦʤʦʟʠ-
ʛʦʪʥʦʩʪʠ ʧʦ ʧʨʠʟʥʘʢʘʤ ʤʦʣʦʯʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʣʫʯʝʥʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʙʨʝʜʥʳʭ ʞʠʚʦʪ-
ʥʳʭ. ɺʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʥʙʨʝʜ-
ʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʛʨʫʧʧʝ ʢʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʫʤʝʨʝʥʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ. ʆʥʠ ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʨʦʚ ʠʟ ʜʨʫʛʠʭ ʛʨʫʧʧ ʥʘ 278 ʠ 559 ʢʛ, ʠʣʠ ʥʘ 
2,7 ʠ 5,46%. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʧʨʠ ʨÒ0,05. ʇʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘ-
ʪʝʣʷʤ ʤʦʣʦʢʘ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ʇʦ ʧʦʢʘʟʘʪʝʣʶ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ (ʄɼɾ) ʚ ʤʦ-
ʣʦʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʦʮʝʥʠʚʘʝʤʳʭ ʞʠʚʦʪʥʳʭ (ʦʪ 3,3 ʜʦ 3,32% ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ 
ʪʨʝʙʦʚʘʥʠʷʭ 3%). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʘʫʪʙʨʝʜʥʦʤ ʧʦʜʙʦʨʝ ʧʘʨ ʜʣʷ ʩʧʘʨʠʚʘʥʠʷ ʨʘʟʥʠʮʘ ʧʦ ʫʜʦʶ ʫ 
ʢʦʨʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘʠʤʝʥʴʰʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʘʤʠ ʢʦʨʦʚ ʩ 
ʫʤʝʨʝʥʥʳʤ, ʦʪʜʘʣʝʥʥʳʤ ʠʥʙʨʠʜʠʥʛʦʤ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʧʦʚʳʰʝʥʠʠ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ 
ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣ ʁʫ ʢʦʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʤʦʣʦʯʥʦʝ ʩʪʘʜʦ ʩ ʙʦʣʝʝ ʦʜʥʦʪʠʧʥʳʤʠ ʧʦ ʧʦ-
ʢʘʟʘʪʝʣʶ ʢʦʨʦʚʘʤʠ. ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʧʦ ʤʦʣʦʯʥʳʤ ʧʨʠʟʥʘʢʘʤ ʚʥʫʪʨʠ ʛʨʫʧʧ ʧʦʢʘʟʘʣ, 
ʯʪʦ ʧʦ ʫʜʦʶ ʫʩʪʘʥʦʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʦʪ 10 ʜʦ 20% ï ʵʪʦ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʦ 
ʥʘʟʨʝʚʘʶʱʠʭ ʧʨʦʙʣʝʤʘʭ ʚ ʛʨʫʧʧʘʭ; ʧʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʣʦʢʘ ʟʥʘʯʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝ-
ʣʘʭ ʜʦ 10%, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʦʪʢʣʦʥʝʥʠʠ, ʧʨʠʨʘʚʥʠʚʘʝʤʦʤ ʢ ʥʦʨʤʝ. 
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Abstract. To obtain stable results, inbreeding was used to increase homozygosity for lactic acid, which led to 

the production of a large number of inbred animals. It is of interest to study cow productivity indicators 

depending on the degree of inbredness. The highest productivity rates were established for the group of cows 

obtained as a result of moderate inbreeding. They outperformed cows from other groups by 278 and 559 kg, or 

by 2.7 and 5.46%. In the second case, a significant difference was found at p<0.05. There are no significant 

differences in the quality of milk. According to MJ in milk, there is a great superiority of the evaluated animals 

in this indicator, which ranges from 3.3 to 3.32% with a minimum requirement of 3%. It was found that with 

the outbred selection of pairs for mating, the difference in milk yield in cows with minimal and maximum 

indicators is the smallest, compared with groups of cows with moderate, long-term inbreeding. Based on this, 

we can say that an increase in heterozygosity for this indicator in cows allows us to get a dairy herd from cows 

of a more similar type. The calculation of the coefficients of variation for milk characteristics within the 

groups showed that milk yield values were set from 10% to 20% ï this is the average indicator that warns of 

impending problems in the groups; for milk quality indicators, the values are in the range of up to 10% and 

indicate a slight deviation, which is equivalent to the norm. 

 

Keywords: Holstein cattle, cows, selection method, inbreeding, outbreeding, productivity, diversity of traits, 

variability 
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ɺʚʝʜʝʥʠʝ. ʂʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠ-

ʪʠʷ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 29 ʜʝʢʘʙʨʷ 2006 ʛ. 
N 264-ʌɿ ʛ. çʆ ʨʘʟʚʠʪʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪ-
ʚʘè ʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 08.08.2024 
N 320-ʌɿ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʌʝʜʝ-
ʨʘʣʴʥʳʡ ʟʘʢʦʥ "ʆ ʨʘʟʚʠʪʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-
ʩʪʚʘ"è ï ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦ-
ʜʠʤʦ ʨʝʰʘʪʴ ʨʘʙʦʪʥʠʢʘʤ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦ-
ʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʨʘʥʳ. ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥ-
ʥʦʛʦ ʤʠʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦ-
ʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʦ-
ʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ 
ʟʘʜʘʯ. ɺʘʞʥʝʡʰʠʡ ʝʸ ʘʩʧʝʢʪ ï ʥʘʩʳʱʝʥʠʝ 
ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʧʨʦ-
ʠʟʚʝʜʸʥʥʳʤʠ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʧʨʦʜʫʢʮʠʝʡ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
ʆʩʦʙʘʷ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʦʪʚʦʜʠʪʩʷ 

ʤʦʣʦʢʫ. ʕʪʦʪ ʧʨʦʜʫʢʪ ʥʝ ʧʨʦʩʪʦ ʚʭʦʜʠʪ ʚ 
ʝʞʝʜʥʝʚʥʳʡ ʨʘʮʠʦʥ ʣʶʜʝʡ ï ʦʥ ʪʘʢʞʝ ʷʚʣʷʝʪ-
ʩʷ ʢʣʶʯʝʚʳʤ ʩʳʨʴʸʤ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʣʦ-
ʢʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [1ï4]. 
ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ ʧʦʣʫʯʘ-

ʶʪ ʦʪ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ ʤʦʣʦʯʥʳʭ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ. 
ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ 65 % ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ ʩʦʩʪʘʚ-
ʣʷʝʪ ʛʦʣʰʪʠʥʩʢʘʷ ʧʦʨʦʜʘ. ʆʥʘ ʙʳʣʘ ʚʳʚʝʜʝʥʘ 
ʚ ʉʐɸ ʠ ʂʘʥʘʜʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʝʡ 
ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ: ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʦʚʦʜʠ-
ʣʠ ʪʱʘʪʝʣʴʥʳʡ ʦʪʙʦʨ ʠ ʧʦʜʙʦʨ ʦʩʦʙʝʡ ʩ ʚʳ-
ʩʦʢʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʦʧʠʨʘʷʩʴ 
ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʛʦʣʣʘʥʜʩʢʦʛʦ 

ʯʸʨʥʦ-ʧʸʩʪʨʦʛʦ ʩʢʦʪʘ. ʉʦʟʜʘʥʥʘʷ ʧʦʨʦʜʘ ʷʚ-
ʣʷʝʪʩʷ ʩʘʤʦʡ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʡ ʠ ʦʙʠʣʴ-
ʥʦʤʦʣʦʯʥʦʡ ʚ ʤʠʨʝ.  
ʉʦʟʜʘʥʠʝ ʛʦʣʰʪʠʥʩʢʦʛʦ ʩʢʦʪʘ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʈʌ ʧʨʦʠʩʭʦʜʠʣʦ ʯʝʨʝʟ ʧʦʛʣʦʪʠʪʝʣʴʥʦʝ 
ʩʢʨʝʱʠʚʘʥʠʝ: ʤʘʪʦʯʥʦʝ ʧʦʛʦʣʦʚʴʝ ʦʪʝʯʝʩʪ-
ʚʝʥʥʳʭ ʤʦʣʦʯʥʳʭ ʧʦʨʦʜ ʧʦʵʪʘʧʥʦ ʫʣʫʯʰʘʣʠ, 
ʚʚʦʜʷ ʛʝʥʦʪʠʧ ʛʦʣʰʪʠʥʩʢʠʭ ʙʳʢʦʚ ʠʟ ʤʠʨʦʚʦ-
ʛʦ ʧʣʝʤʝʥʥʦʛʦ ʬʦʥʜʘ ʨʘʟʥʳʭ ʧʦʢʦʣʝʥʠʡ. 
ɻʦʣʰʪʠʥʩʢʘʷ ʧʦʨʦʜʘ ʷʚʠʣʘʩʴ ʫʣʫʯʰʘʶʱʝʡ, ʠ 
ʜʦʚʝʜʝʥʠʝ ʝʝ ʚ ʛʝʥʦʪʠʧʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʦ-
ʣʦʯʥʦʛʦ ʩʢʦʪʘ ʜʦ 94ï97% ʢʨʦʚʥʦʩʪʠ ʧʦʟʚʦʣʷ-
ʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʜʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʢʘʢ 
ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʜʘʥʥʦʡ ʧʦʨʦʜʝ [5ï8].  
ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ 

ʫʨʘʣʴʩʢʦʛʦ ʦʪʨʦʜʴʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʦʣ-
ʰʪʠʥʩʢʠʭ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʢ ʟʘʨʫ-
ʙʝʞʥʦʡ, ʪʘʢ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʧʨʦʭʦ-
ʜʠʣʦ ʚ 2 ʵʪʘʧʘ: ʩ ʢʦʥʮʘ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ 
ʩʪʦʣʝʪʠʷ ʠ ʜʦ ʦʬʠʮʠʘʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʥʦ-
ʚʦʛʦ ʧʦʨʦʜʥʦʛʦ ʪʠʧʘ (ʫʨʘʣʴʩʢʦʛʦ) ʯʝʨʥʦ-
ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ 2002 ʛʦʜʫ ʠ ʜʘʣʝʝ ï ʜʦ 
ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʠ ʧʝʨʝʭʦʜʘ 
ʚ 2021 ʛʦʜʫ ʥʘ ʨʘʟʚʝʜʝʥʠʝ ʛʦʣʰʪʠʥʩʢʦʛʦ ʩʢʦ-
ʪʘ [9ï12]. ɻʦʣʰʪʠʥʩʢʘʷ ʧʦʨʦʜʘ ʚʳʚʝʜʝʥʘ ʧʨʠ 
ʯʠʩʪʦʧʦʨʦʜʥʦʤ ʨʘʟʚʝʜʝʥʠʠ ʧʫʪʝʤ ʞʝʩʪʢʦʛʦ 
ʦʪʙʦʨʘ ʠ ʧʦʜʙʦʨʘ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʦʜʥʦʤʫ ʠʟ 
ʤʦʣʦʯʥʳʭ ʧʨʠʟʥʘʢʦʚ ï ʫʜʦʶ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 
ʩʪʘʙʠʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʥ-
ʙʨʠʜʠʥʛ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʧʦʚʳʰʝʥʠʶ ʛʦʤʦ-
ʟʠʛʦʪʥʦʩʪʠ ʧʦ ʧʨʠʟʥʘʢʘʤ ʤʦʣʦʯʥʦʩʪʠ, ʚ ʨʝ-
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ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʧʦʧʫʣʷʮʠʷʭ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ 
ʩʫʱʝʩʪʚʝʥʥʘʷ ʜʦʣʷ ʠʥʙʨʝʜʥʳʭ ʞʠʚʦʪʥʳʭ. 
ɹʣʠʟʢʦʨʦʜʩʪʚʝʥʥʦʝ ʩʧʘʨʠʚʘʥʠʝ ʩ ʫʤʝʨʝʥ-

ʥʦʡ ʠʣʠ ʦʪʜʘʣʸʥʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʙʨʝʜʥʦʩʪʠ 
ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 60ï90% ʧʦʛʦ-
ʣʦʚʴʷ ʤʦʣʦʯʥʳʭ ʩʪʘʜ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ 
ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [13ï18]. ʊʘʢʘʷ ʩʠʪʫʘ-
ʮʠʷ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʦʪ ʫʨʦʚʥʷ ʠʥ-
ʙʨʝʜʥʦʩʪʠ.  
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ 

ʩʪʝʧʝʥʠ ʠʥʙʨʝʜʥʦʩʪʠ ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘ-
ʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ 
ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ. 
ʄʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ-

ʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʝʥʦ ʥʘ ʙʘʟʝ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ï ʧʣʝ-
ʤʝʥʥʦʛʦ ʨʝʧʨʦʜʫʢʪʦʨʘ, ʟʘʥʠʤʘʶʱʝʛʦʩʷ ʨʘʟ-
ʚʝʜʝʥʠʝʤ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʢʨʫʧʥʦʛʦ ʨʦ-
ʛʘʪʦʛʦ ʩʢʦʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ 
ʦʙʣʘʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʵʤʧʠʨʠʯʝʩʢʦʡ ʙʘʟʳ ʠʩ-
ʧʦʣʴʟʦʚʘʥʳ ʩʚʝʜʝʥʠʷ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʩʠʩʪʝʤʳ çʉɽʃʕʂʉ ʄʦʣʦʯʥʳʡ ʩʢʦʪè ʠ ʜʘʥ-
ʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʢʦʨʦʚʳ 
ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʩ ʚʘʨʠʘʪʠʚʥʦʡ ʩʪʝʧʝʥʴʶ 
ʠʥʙʨʝʜʥʦʩʪʠ; ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʘʨʘ-
ʤʝʪʨʳ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʢʘʟʘʥʥʳʭ 
ʞʠʚʦʪʥʳʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʥʘ 
30 ʦʢʪʷʙʨʷ 2024 ʛʦʜʘ ʢʦʨʦʚʳ, ʟʘʚʝʨʰʠʚʰʠʝ 
ʧʝʨʠʦʜ ʣʘʢʪʘʮʠʠ, ʙʳʣʠ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʳ ʥʘ 
ʪʨʠ ʛʨʫʧʧʳ ʩʦʛʣʘʩʥʦ ʫʨʦʚʥʶ ʠʥʙʨʠʜʠʥʛʘ: 
ʘʫʪʙʨʝʜʥʳʝ, ʩ ʫʤʝʨʝʥʥʳʤ ʠʥʙʨʠʜʠʥʛʦʤ, ʩ 
ʦʪʜʘʣʸʥʥʳʤ ʠʥʙʨʠʜʠʥʛʦʤ.  
ʆʮʝʥʢʘ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝ-

ʩʪʚʣʷʣʘʩʴ ʝʞʝʤʝʩʷʯʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʪʨʦʣʴ-

ʥʳʭ ʜʦʝʢ. ʉʦʜʝʨʞʘʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ 
(ʄɼɾ) ʠ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ (ʄɼɹ) ʚ ʤʦʣʦ-
ʢʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʚ ʩʨʝʜʥʝʡ ʧʨʦʙʝ ʦʪ ʢʘʞʜʦʡ 
ʢʦʨʦʚʳ ʚ ʤʦʣʦʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʋʨʘʣʧʣʝʤ-
ʮʝʥʪʨʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʚʳʭʦʜ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩ ʤʦʣʦʢʦʤ ï ʢʦʣʠʯʝʩʪʚʦ 
ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʠ ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ, ʘ ʪʘʢʞʝ 
ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʣʦʯʥʦʩʪʠ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚʳ (ɹʕʂ), ʢʦʵʬʬʠʮʠʝʥʪ 
ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʥʦʮʝʥʥʦʩʪʠ (ʂɹʇ). 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʘʥʥʳʝ ʦ ʤʦ-

ʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝ-
ʥʴʶ ʠʥʙʨʝʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʛʨʫʧʧʝ ʢʦʨʦʚ, ʧʦʣʫʯʝʥ-
ʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʨʝʥʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ. 
ʆʥʠ ʧʨʝʚʦʩʭʦʜʠʣʠ ʢʦʨʦʚ ʠʟ ʜʨʫʛʠʭ ʛʨʫʧʧ ʥʘ 
278 ʠ 559 ʢʛ, ʠʣʠ ʥʘ 2,7 ʠ 5,46%. ɺʦ ʚʪʦʨʦʤ 
ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʧʨʠ 
ʨÒ0,05. ʇʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʣʦʢʘ 
ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʦʥʠ 
ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʝ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ, ʯʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʩʝʣʝʢʮʠ-
ʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʫʜʦʷ 
ʠ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ. ʇʦʢʘʟʘʪʝʣʴ ʄɼɾ ʚ 
ʤʦʣʦʢʝ ʫ ʢʦʨʦʚ ʚʩʝʭ ʛʨʫʧʧ ʙʳʣ ʯʫʪʴ ʚʳʰʝ 
ʤʠʥʠʤʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʇʨʠʢʘʟʦʤ ʄʠʥʩʝʣʴʭʦʟʘ ʈʌ ʦʪ 28 ʦʢʪʷʙʨʷ 
2010 ʛ. ˉ 379 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʨʷʜʢʘ ʠ 
ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʙʦʥʠʪʠʨʦʚʢʠ ʧʣʝʤʝʥʥʦʛʦ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʤʦʣʦʯʥʦʛʦ ʠ ʤʦʣʦʯ-
ʥʦ-ʤʷʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠè. 
ʇʦ ʧʦʢʘʟʘʪʝʣʶ ʄɼɾ ʚ ʤʦʣʦʢʝ ʥʘʙʣʶʜʘʝʪʩʷ 
ʙʦʣʴʰʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʦʮʝʥʠʚʘʝʤʳʭ ʞʠʚʦʪ-
ʥʳʭ (ʦʪ 3,3 ʜʦ 3,32% ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʪʨʝ-
ʙʦʚʘʥʠʷʭ 3%).  

 
ʊʘʙʣʠʮʘ 1. ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ 

Table 1. Milk productivity of cows 

 

ʇʦʢʘʟʘʪʝʣʴ 
ʉʪʝʧʝʥʴ ʠʥʙʨʝʜʥʦʩʪʠ 

ʫʤʝʨʝʥʥʳʡ ʦʪʜʘʣʝʥʥʳʡ ʘʫʪʙʨʝʜʥʳʡ 

ʋʜʦʡ, ʢʛ 10247Ñ182,87 9979Ñ92,86 9688Ñ177,41 

ʄɼɾ, % 3,64Ñ0,010 3,63Ñ0,008 3,65Ñ0,007 

ʄɼɹ, % 3,30Ñ0,005 3,30Ñ0,004 3,32Ñ0,004 

ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ, ʢʛ 373Ñ3,08 363Ñ3,77 354Ñ6,12 

ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʛʦ ʙʝʣʢʘ, ʢʛ 338Ñ4,10 329Ñ3,12 322Ñ4,16 

ɾʠʚʘʷ ʤʘʩʩʘ, ʢʛ 612Ñ5,12 634Ñ3,36 602Ñ4,44 

ʂʦʵʬʬʠʮʠʝʥʪ ʤʦʣʦʯʥʦʩʪʠ 1674Ñ35,24 1574Ñ39,70 1609Ñ30,46 

ɹʕʂ 209Ñ4,91 196Ñ3,21 201Ñ3,24 

ʂɹʇ 147Ñ1,76 139Ñ4,54 143Ñ3,84 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʚ ʩʪʘʜʝ ʧʦ ʦʪʙʦʨʫ ʙʦʣʝʝ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʦʢʘ-

ʟʘʪʝʣʠ ʤʠʥʠʤʘʣʴʥʳʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʜʦʝʚ 

ʧʦ ʛʨʫʧʧʘʤ ʢʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ 

ʧʦʜʙʦʨʘ (ʨʠʩ. 1). 
 

 
 

ʈʠʩʫʥʦʢ 1. ʂʦʣʝʙʘʥʠʝ ʫʜʦʝʚ ʚ ʛʨʫʧʧʘʭ ʢʦʨʦʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʠʥʙʨʝʜʥʦʩʪʠ, ʢʛ 

Figure 1. Variation in milk yield in groups of cows with different degrees of inbredness, kg 
 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʝʥʳ ʢʦʣʝʙʘʥʠʷ 

ʫʜʦʝʚ ʚ ʛʨʫʧʧʘʭ ʢʦʨʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʦʜʙʦʨʘ ʧʘʨ 

ʜʣʷ ʩʧʘʨʠʚʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦ-

ʣʷʶʪ ʩʜʝʣʘʪʴ ʨʷʜ ʚʳʚʦʜʦʚ. 

1. ʉʨʘʚʥʝʥʠʝ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʫʜʦʝʚ. ɺ ʛʨʫʧ-

ʧʝ ʩ ʘʫʪʙʨʝʜʥʳʤ ʧʦʜʙʦʨʦʤ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʤʠ-

ʥʠʤʘʣʴʥʳʤʠ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʫʜʦʷ ʦʢʘʟʘʣʘʩʴ ʥʘʠʤʝʥʴʰʝʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʛʨʫʧʧʘʤʠ, ʛʜʝ ʧʨʠʤʝʥʷʣʩʷ ʫʤʝʨʝʥʥʳʡ ʠʣʠ ʦʪ-

ʜʘʣʸʥʥʳʡ ʠʥʙʨʠʜʠʥʛ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ 

ʧʦʚʳʰʝʥʠʝ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ ʧʦ ʧʨʠʟʥʘʢʫ 

ʫʜʦʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʦʜʥʦ-

ʨʦʜʥʦʛʦ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ. 

2. ʉʚʷʟʴ ʛʦʤʦʟʠʛʦʪʥʦʩʪʠ ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 
ʧʦʪʝʥʮʠʘʣʘ. ɺ ʘʫʪʙʨʝʜʥʦʡ ʛʨʫʧʧʝ ʟʘʬʠʢʩʠʨʦ-

ʚʘʥʳ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʫʜʦʝʚ. ɼʘʥʥʳʡ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʛʦʤʦʟʠʛʦʪʥʦʩʪʠ ʧʦ ʵʪʦʤʫ 

ʧʨʠʟʥʘʢʫ ʚʝʜʸʪ ʢ ʨʦʩʪʫ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ ʢʦʨʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ. 

3. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʦʪʙʦ-

ʨʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʦʪʙʦʨ ʧʦ ʫʜʦʶ ʙʫʜʝʪ ʙʦʣʝʝ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ ʚ ʛʨʫʧʧʘʭ ʢʦʨʦʚ ʠʥʙʨʝʜʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʘʢ ʩ ʫʤʝʨʝʥʥʦʡ, ʪʘʢ ʠ ʩ ʦʪ-

ʜʘʣʸʥʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʙʨʠʜʠʥʛʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʝʜʸʥ ʘʥʘʣʦʛʠʯʥʳʡ 

ʘʥʘʣʠʟ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ, ʦʪʨʘʞʘʶʱʠʤ ʢʘʯʝʩʪ-

ʚʦ ʤʦʣʦʢʘ, ʝʛʦ ʧʠʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʮʝʥʥʦʩʪʴ. ɺ ʬʦʢʫʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʭʦʜʠʣʦʩʴ 

ʜʚʘ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʘ: ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ 

ʠ ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ (ʨʠʩ. 2). 
 

 
 

ʈʠʩʫʥʦʢ 2. ʂʦʣʝʙʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ ʚ ʛʨʫʧʧʘʭ ʢʦʨʦʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʠʥʙʨʝʜʥʦʩʪʠ, % 

Figure. 2. Variations in milk quality indicators in groups of cows with different degrees of inbredness, % 
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ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʜʠʘʛʨʘʤʤʝ, 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝ-

ʣʷʤ ʤʦʣʦʢʘ ʢʦʨʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʠ ʨʘʟʥʠʮʘ ʧʦ ʥʠʤ 

ʚʥʫʪʨʠ ʛʨʫʧʧ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʵʬʬʝʢʪʠʚ-

ʥʳʡ ʦʪʙʦʨ (ʨʠʩ. 3). 
 

 
 

ʈʠʩʫʥʦʢ 3. ʈʘʟʥʠʮʘ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʚʥʫʪʨʠ ʛʨʫʧʧ ʢʦʨʦʚ ʩ ʨʘʟʥʳʤ ʧʦʜʙʦʨʦʤ, % 

Figure 3. Differences in quantitative characteristics within groups of cows with different selection, % 
 

ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʨʘʟʥʠʮʘ, ʘ ʟʥʘʯʠʪ ʠ ʙʦʣʴʰʝʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦ ʄɼɾ ʦʪʤʝʯʝʥʳ ʚ ʤʦʣʦʢʝ 

ʢʦʨʦʚ ʠʟ ʛʨʫʧʧʳ ʘʫʪʙʨʝʜʥʳʭ ʞʠʚʦʪʥʳʭ; ʧʦ 

ʄɼɹ ï ʩ ʦʪʜʘʣʝʥʥʳʤ ʠʥʙʨʠʜʠʥʛʦʤ.  

ʆ ʩʪʝʧʝʥʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʩʦʚʦ-

ʢʫʧʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚ ʩʪʘʜʝ ʠʣʠ ʛʨʫʧʧʝ ʢʦʨʦʚ 

ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʚʘʨʠʘʮʠʠ 

(ʉV). ʏʝʤ ʙʦʣʴʰʝ ʝʛʦ ʚʝʣʠʯʠʥʘ, ʪʝʤ ʙʦʣʴʰʝ 

ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʦʚ ʚʦʢʨʫʛ ʩʨʝʜʥʝʡ, 

ʤʝʥʝʝ ʦʜʥʦʨʦʜʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦ ʩʚʦʝʤʫ ʩʦ-

ʩʪʘʚʫ ʠ ʤʝʥʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʘ ʩʨʝʜʥʷʷ. ʇʦ-

ʢʘʟʘʪʝʣʠ ʨʘʩʩʝʠʚʘʥʠʷ ʜʘʥʥʳʭ ʜʦ 10% ʛʦʚʦʨʷʪ 

ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʦʪʢʣʦʥʝʥʠʠ, ʧʨʠʨʘʚʥʠʚʘʝ-

ʤʦʤ ʢ ʥʦʨʤʝ; ʦʪ 10 ʜʦ 20% ï ʩʨʝʜʥʠʡ ʧʦʢʘʟʘ-

ʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʦ ʥʘʟʨʝʚʘʶʱʠʭ 

ʧʨʦʙʣʝʤʘʭ; ʦʪ 20 ʜʦ 33% ʧʦʢʘʟʘʪʝʣʴ ʩʯʠʪʘʝʪ-

ʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ, ʥʦ ʜʦʧʫʩʪʠʤʳʤ, ʘ ʧʨʠ ʫʚʝ-

ʣʠʯʝʥʠʠ ʨʘʩʭʦʞʜʝʥʠʷ ʙʦʣʝʝ 33% ʚʘʨʠʘʮʠʷ 

ʥʝʜʦʧʫʩʪʠʤʘ ʠ ʪʨʝʙʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʨʘʙʦʪʳ 

ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ɼʘʥʥʳʝ ʦ ʟʥʘʯʝʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘ-

ʮʠʠ ʧʦ ʤʦʣʦʯʥʳʤ ʧʨʠʟʥʘʢʘʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 4. 

 

 
 

ʈʠʩʫʥʦʢ 4. ʂʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʤʦʣʦʯʥʳʭ ʧʨʠʟʥʘʢʦʚ 

Figure 4. Variation coefficients of milk signs 
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ʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦ 10%, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʦʪʢʣʦʥʝʥʠʠ, ʧʨʠʨʘʚʥʠʚʘʝ-

ʤʦʤ ʢ ʥʦʨʤʝ. 

ɺʳʚʦʜʳ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʚʣʠʷʥʠʠ ʤʝʪʦʜʘ ʧʦʜʙʦʨʘ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ. 

ʃʫʯʰʠʝ ʫʜʦʠ ʧʦʣʫʯʝʥʳ ʦʪ ʞʠʚʦʪʥʳʭ ʩ ʫʤʝ-

ʨʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʙʨʝʜʥʦʩʪʠ. ʇʨʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʢʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʝ-

ʪʝʨʦʛʝʥʥʦʛʦ ʧʦʜʙʦʨʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʢ ʩʥʠʞʝʥʠʶ ʫʜʦʷ, ʥʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ. ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ 

ʞʠʚʦʪʥʳʭ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʤʦʣʦʯʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʦʜʥʦʨʦʜʥʦʩʪʠ ʩʪʘʜʘ 

ʧʦ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ 
 

ɻʦʨʝʣʠʢ ʆʣʴʛʘ ɺʘʩʠʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝ-

ʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, SPIN-ʢʦʜ: 4653-0127 

 
ʍʘʨʣʘʧ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʪʝʭʥʦʩʬʝʨʥʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 
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ɸʥʥʦʪʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʲʝʢʪʠʚ-

ʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʤ, ʪʨʘʥʩʧʦʨʪʥʦʤ ʠ ʜʨʫʛʠʭ ʩʝʢʪʦʨʘʭ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʠʦʪʦʧʣʠʚʘ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʧʦ ʦʩʥʦʚ-

ʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʧʨʠ-

ʩʫʪʩʪʚʠʝ ʚ ʙʠʦʪʦʧʣʠʚʝ ʛʣʠʮʝʨʠʥʘ ʠ ʜʨʫʛʠʭ ʧʨʠʤʝʩʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʝʛʦ ʚʷʟʢʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ, ʩʦʜʝʨ-

ʞʘʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʩʤʦʣ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʟʝʣʴʥʳʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʦʮʝʥʦʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʙʠʦʪʦʧʣʠʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ 

ʥʘ ʥʘʜʝʞʥʦʩʪʴ ʪʦʧʣʠʚʥʳʭ ʥʘʩʦʩʦʚ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩ ʫʯʝ-

ʪʦʤ ʦʙʦʙʱʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ ʪʨʘʢʪʦʨʘ ʚ ʮʝʣʦʤ, ʪʦ ʝʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʛʦʪʦʚʥʦʩʪʠ ʠ ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʧʨʝʜʣʦʞʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʩʣʦʞʥʦʡ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ çʧʨʦʙʣʝʤʥʳʡè ʵʣʝʤʝʥʪ ʪʦʧʣʠʚʥʳʭ ʥʘʩʦʩʦʚ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʨʘʙʦ-

ʪʘʚʰʠʭ ʥʘ ʙʠʦʪʦʧʣʠʚʘʭ. ʊʘʢ, çʧʨʦʙʣʝʤʥʳʤè ʵʣʝʤʝʥʪʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʫʧʣʦʪʥʝ-

ʥʠʷ, ʩʨʝʜʥʠʡ ʨʝʩʫʨʩ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 960 ʤʦʪʦ-ʯʘʩʦʚ, ʯʪʦ ʚ 4 ʨʘʟʘ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʧʣʠʚ-

ʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʥʘ ʤʠʥʝʨʘʣʴʥʦʤ ʜʠʟʝʣʴʥʦʤ ʪʦʧʣʠʚʝ. ɿʘʤʝʥʘ ʠʥʝʨʪʥʳʭ ʢ ʘʛʨʝʩʩʠʚʥʦʡ 

ʙʠʦʪʦʧʣʠʚʥʦʡ ʩʨʝʜʝ ʤʘʪʝʨʠʘʣʦʚ ʫʧʣʦʪʥʝʥʠʡ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʪʦʧʣʠʚʥʳʭ ʥʘʩʦʩʦʚ ʚʳʩʦ-

ʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʪʨʘʢʪʦʨʘ ʚ ʮʝʣʦʤ. 
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Abstract. The current stage of development of the global oil products market is characterized by objective 

processes of development of global economic and social processes, which is associated with innovative 

changes in the petrochemical, transport and other sectors. Analysis of the results of studies of physicochemical 

biofuels based on vegetable oils indicates that in terms of basic indicators it differs significantly from diesel 

fuel. The reason for this is the presence of glycerol and other impurities, as a result of which its viscosity, 

density, content of actual resins compared to diesel is much higher. Therefore, it is necessary to conduct an 

assessment study of the reliability of functional systems of agricultural machinery using mineral and biofuel. 

As a result of the studies, it was found that, based on the relationships obtained, it is possible to assess the 

degree of influence of various types of fuel on the reliability of the high-pressure fuel pumps of the diesel 

engine fuel system, taking into account the generalized indicators of the reliability of the tractor as a whole, 

that is, the availability and technical use factors. Analysis of the proposed probabilistic reliability model of a 

complex technical system made it possible to identify a "problematic" element of high-pressure fuel pumps 

operating on biofuels. Thus, the "problem" element in terms of reliability is seals, the average resource of 

which is 960 engine hours, which is 4 times less than fuel systems operating on mineral diesel fuel. 

Replacement of sealing materials inert to the aggressive biofuel medium will improve the reliability of high-

pressure fuel pumps and the tractor as a whole. 
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ɺʚʝʜʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʫʩʢʦʨʝʥʥʳʤ ʨʘʟʚʠʪʠ-

ʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʘ 

ʟʘʜʘʯʘ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʤʘʰʠʥ, ʨʘʙʦ-

ʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʠʭ ʥʘʛʨʫʟʦʢ, ʪʝʤ-

ʧʝʨʘʪʫʨ, ʚ ʨʘʟʣʠʯʥʳʭ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ. 

ʈʝʰʝʥʠʝ ʫʢʘʟʘʥʥʦʡ ʟʘʜʘʯʠ ʫʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʦʥʦ ʜʦʣʞʥʦ ʦʪʨʘʞʘʪʴ ʩʧʝʮʠʬʠʢʫ ʚʩʝʭ 

ʬʘʟ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʰʠʥ ï ʦʪ ʩʪʘʜʠʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ [1, 2]. 

ʇʦʩʣʝʜʥʠʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʥʘ ʨʳʥʢʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʦʜʪʚʝʨʜʠʣʠ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʈʦʩʩʠʠ ʦʪ ʠʤʧʦʨʪʘ ʥʝʬʪʠ, ʢʦʪʦ-

ʨr ʡ ʩʦʩʪʘʚʣʷʝʪ 75ï85%. ʋʚʝʣʠʯʝʥʠʝ ʝʝ ʮʝʥʳ 

ʥʘ ʥʝʬʪʷʥʳʭ ʙʠʨʞʘʭ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʜʦʨʦʞʘʥʠʶ ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʚʥʫʪʨʠ ʩʪʨʘʥʳ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʦʯʝʨʝʜʥʦʡ 

ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʠ 

ʧʝʨʝʚʦʜʘ ʜʚʠʛʘʪʝʣʝʡ ʤʦʙʠʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʭ ʩʨʝʜʩʪʚ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʠʜʳ ʪʦʧʣʠ-

ʚʘ. ʀʭ ʦʙʰʠʨʥʦʝ ʚʥʝʜʨʝʥʠʝ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝ 

ʩʫʤʝʝʪ ʨʝʰʠʪʴ ʚʩʝʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

ʆʜʥʘʢʦ ʧʨʠ ʥʝʠʟʙʝʞʥʦʤ ʨʦʩʪʝ ʤʠʨʦʚʳʭ ʮʝʥ 

ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ ʪʦʧʣʠʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʚʠʜʳ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʪʦʨʳʭ ʚ ʈʦʩʩʠʠ 

ʝʩʪʴ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʠ ʤʦʱʥʦʩʪʠ, ʩʤʦ-

ʛʫʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʚʥʫʪ-

ʨʝʥʥʝʛʦ ʩʧʨʦʩʘ ʥʘ ʪʦʧʣʠʚʦ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʪʭʦʜʷʱʠʭ ʛʘ-

ʟʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [2ï5]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ 

ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ɼɺʉ) 

ʩʧʠʨʪʦʚ, ʵʬʠʨʦʚ, ʛʘʟʦʚʳʭ ʢʦʥʜʝʥʩʘʪʦʚ ʠ ʪ.ʧ. 

ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚʠʜʦʤ, ʢʦ-

ʪʦʨʳʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʦʩʥʦʚʥʦʝ 

ʠʣʠ ʢʘʢ ʜʦʙʘʚʢʘ ʢ ʜʠʟʝʣʴʥʦʤʫ, ʷʚʣʷʝʪʩʷ ʪʦʧ-

ʣʠʚʦ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ ʨʘʧʩʦʚʦʛʦ [7ï10]. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷ-
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ʱʠʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘ-

ʪʝʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʷʚʣʷʝʪ-

ʩʷ ʙʠʦʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʠʣʠ ʨʘʧʩʦʚʦ-

ʤʝʪʠʣʦʚʳʝ (ʈʄʕ), ʠʣʠ ʨʘʧʩʦʚʦ-ʵʪʠʣʦʚʳʝ 

ʵʬʠʨʳ (ʈʕʕ) ʥʘ ʦʩʥʦʚʝ ʨʘʧʩʦʚʦʛʦ ʤʘʩʣʘ.  
ʈʘʧʩʦʚʦ-ʵʪʠʣʦʚʳʝ ʵʬʠʨʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚ ʯʠʩʪʦʤ ʚʠʜʝ. ʆʜʥʘʢʦ ʧʨʦʚʝʜʝʥʥʳʤʠ 
ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʤʝʩʠ ʩ ʜʠʟʝʣʴ-
ʥʳʤ ʪʦʧʣʠʚʦʤ ʠʣʠ ʛʘʟʦʚʳʤ ʢʦʥʜʝʥʩʘʪʦʤ, ʧʦ-
ʩʢʦʣʴʢʫ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʝʛʦ ʚʘʞʥʝʡʰʠʝ ʬʠʟʠ-
ʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝ-

ʣʠ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʩʪʘʥʜʘʨʪʥʦʛʦ 
ʪʦʧʣʠʚʘ. ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʩʤʝʩʠ 50ï60% ʨʘʧʩʦʚʦ-ʵʪʠʣʦʚʳʭ 

ʵʬʠʨʦʚ ʠ 50ï40% ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ. ʀʩ-
ʩʣʝʜʫʷ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ ʥʘ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ, 
ʤʦʞʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʠʜʘ ʪʦʧ-

ʣʠʚʘ ʠ ʦʙʦʩʥʦʚʘʪʴ ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ. 
ʉʦʦʪʚʝʪʩʪʚʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʦʨ-

ʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʙʠʦʜʠʟʝʣʷ ʚ ʟʥʘʯʠ-
ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ ï 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʦʧʣʠʚʘ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʘʩʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 
ʨʘʧʩʦʚʦʛʦ, ʘ ʪʘʢʞʝ ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʪʝʭʥʦʣʦ-

ʛʠʷ ʵʪʝʨʠʬʠʢʘʮʠʠ ʠ ʦʪʜʝʣʝʥʠʷ ʛʣʠʮʝʨʠʥʘ 
ʧʨʠʚʦʜʷʪ ʢ ʧʦʣʫʯʝʥʠʶ ʙʠʦʜʠʟʝʣʷ ʩ ʧʦʚʳʰʝʥ-
ʥʳʤʠ ʚʷʟʢʦʩʪʥʳʤʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦ-

ʦʪʚʝʪʩʪʚʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʦʨʤʘʪʠʚʘʤ ʧʦʣʫ-
ʯʘʝʤʦʝ ʙʠʦʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʩʣʝʜʫʝʪ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʚ ʩʤʝʩʠ ʩ ʥʝʬʪʷʥʳʤʠ ʪʦʧʣʠʚʘʤʠ, 
ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʚʝʜʝʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʦʩʪʦʠʪ ʠ ʚ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʦʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ-

ʜʝʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʙʠʦʪʦʧʣʠʚʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʢʘ ʥʘʜʝʞʥʦʩʪʠ 
ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʜʠ-
ʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʘʭ ʪʦʧʣʠʚʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-
ʚʝʥʥʦʡ ʪʝʭʥʠʢʠ. 

ʄʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʤʝʪʦ-
ʜʘʭ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ, ʩʨʘʚʥʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʪʦʧʣʠʚʥʳʡ ʥʘʩʦʩ 
ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʊʅɺɼ) ʜʠʟʝʣʴʥʦʛʦ ʜʚʠ-
ʛʘʪʝʣʷ. ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
ʆʆʆ ʅʇ çʐʵʜʞʵʤè ʏʝʛʝʤʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘ-
ʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʂɹʈ). ʈʝ-
ʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʘʨʘʤʝʪʨʦʚ ʪʦʧʣʠʚʦʧʦʜʘ-
ʯʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜ-
ʥʳʭ ʧʨʦʛʨʘʤʤ çSTATISTICA-5.0è. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʥʘʭʦʞ-

ʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʧʨʠ 

ʥʘʨʘʙʦʪʢʝ tDʠʩʧʦʣʴʟʫʝʤ ʨʘʚʝʥʩʪʚʦ: 
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ʥʳʭ ʦʙʲʝʢʪʦʚ (ʥʝʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʠʣʠ 
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()tnD  ï ʯʠʩʣʦ ʦʪʢʘʟʘʚʰʠʭ ʙʣʦʢʦʚ. 

ɽʩʣʠ ʧʨʠ ʥʘʨʘʙʦʪʢʝ tD  ʥʝ ʦʪʢʘʟʘʣ ʥʠ 

ʦʜʠʥ ʠʟ ʦʙʲʝʢʪʦʚ, ʪʦ ʜʣʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʛʦ 
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ɺʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʝʩʪʴ ʩʦʙʳʪʠʝ, ʧʨʦʪʠ-
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ʝʢʪʘ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 
 

 
 

ʈʠʩʫʥʦʢ 1. ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʨʘʬʠʢʦʚ 
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Figure 1. Mutual arrangement of failure-free 

operation probability )(tp  and failure probability 

diagrams )(tq  
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ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ 
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ʪʘʚʰʠʭ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʠʥʪʝʨʚʘʣʘ ʥʘʨʘʙʦʪ-
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ʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ 

ʚʦ ʚʨʝʤʝʥʠ 

Figure 2. Change in failure rate over time 
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ʚʝʣʠʯʠʥʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʜʦʣʶ ʚʨʝʤʝʥʠ ʥʘ-

ʭʦʞʜʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʚ ʪʝʢʫʱʝʤ 

ʨʝʤʦʥʪʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʨʝʤʝʥʠ ʥʘʭʦʞ-

ʜʝʥʠʷ ʪʝʭ ʞʝ ʦʙʲʝʢʪʦʚ ʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʆʆʆ ʅʇ çʐʵʜʞʵʤè ʏʝ-

ʛʝʤʩʢʦʛʦ ʨʘʡʦʥʘ ʂɹʈ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 17510 ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ 

ʥʘʭʦʜʠʣʦʩʴ 16 ʪʦʧʣʠʚʥʳʭ ʥʘʩʦʩʦʚ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ (ʊʅɺɼ) ʪʨʘʢʪʦʨʦʚ ʄʊɿ-80. ʅʘ-

ʙʣʶʜʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 1200 ʤʦʪʦ-

ʯʘʩʦʚ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʥʘ-

ʨʘʙʦʪʢʝ (ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʤʠʥʝʨʘʣʴʥʦʤ 

ʠ ʙʠʦʪʦʧʣʠʚʝ). 

ʇʨʠ ʨʘʙʦʪʝ ʥʘ ʤʠʥʝʨʘʣʴʥʦʤ ʛʦʨʶʯʝʤ ʟʘ 

ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ ʠʟ 16 ʝʜʠʥʠʮ ʪʝʭʥʠʢʠ 

ʊʅɺɼ 4 ʚʳʭʦʜʠʣʠ ʠʟ ʩʪʨʦʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ (ʊʆ) ʠʣʠ ʨʝ-

ʤʦʥʪʦʤ. 
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ʪʘʥʠʡ ʠʟ 16 ʝʜʠʥʠʮ ʪʝʭʥʠʢʠ ʊʅɺɼ 13 ʚʳʭʦ-

ʜʠʣʠ ʠʟ ʩʪʨʦʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʊʆ ʠʣʠ ʨʝ-

ʤʦʥʪʦʤ. 
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ʠ ʜʣʷ ʨʘʙʦʪʳ ʪʝʭʥʠʢʠ ʥʘ ʙʠʦʪʦʧʣʠʚʝ: 

14736
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. =ä
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N

i
ʙHit  ʤʦʪʦ-ʯʘʩʦʚ. 

ɺʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʊʆ ʢʘʢ 

ʜʣʷ ʪʝʭʥʠʢʠ, ʨʘʙʦʪʘʚʰʝʡ ʥʘ ʤʠʥʝʨʘʣʴʥʦʤ 

ʛʦʨʶʯʝʤ, ʪʘʢ ʠ ʜʣʷ ʪʝʭʥʠʢʠ, ʨʘʙʦʪʘʚʰʝʡ ʥʘ 

ʙʠʦʪʦʧʣʠʚʝ, ʙʫʜʝʪ ʦʜʠʥʘʢʦʚʳʤ ʠ ʨʘʚʥʳʤ 

1344 ʯ: 
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ʤɺit  ʯ; 
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i
ʙɺit  ʯ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʦʪʦʚʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥ-

ʥʦʝ ʥʘ ʊʆ, ʪʘʢ ʠ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʨʝ-

ʤʦʥʪ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʳʰʝʜʰʠʭ ʠʟ ʩʪʨʦʷ 

ʫʟʣʦʚ ʊʅɺɼ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʠʩʧʳ-

ʪʘʥʠʠ ʪʝʭʥʠʢʠ (ʪ.ʝ. ʧʦʣʥʦʝ ʚʨʝʤʷ ʧʨʦʩʪʦʷ): 
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2304
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ʤʧit  ʯ; 
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i
ʙʧit  ʯ. 

ʇʦʜʩʪʘʚʣʷʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʪʝʭ-

ʥʠʢʠ, ʊʅɺɼ ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʣ ʥʘ ʤʠʥʝʨʘʣʴ-

ʥʦʤ ʛʦʨʶʯʝʤ ʪʦʧʣʠʚʝ, ʚ ʬʦʨʤʫʣʫ (8), ʧʦʣʫ-

ʯʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ: 

.93,0
134416896

16895
. =

+
=ʤɻK  

ʂʦʵʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ ʜʣʷ ʪʝʭʥʠʢʠ, 

ʊʅɺɼ ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʣ ʥʘ ʙʠʦʪʦʧʣʠʚʝ, ʨʘʚʝʥ: 

.77,0
446414736

14736
. =

+
=ʙɻK  

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ 

ʧʘʨʘʤʝʪʨ j, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ ʜʦʣʶ ʚʨʝ-

ʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʚ 

ʪʝʢʫʱʝʤ ʨʝʤʦʥʪʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʨʝʤʝʥʠ 

ʥʘʭʦʞʜʝʥʠʷ ʪʝʭ ʞʝ ʦʙʲʝʢʪʦʚ ʚ ʪʨʫʜʦʩʧʦʩʦʙ-

ʥʦʤ ʩʦʩʪʦʷʥʠʠ: 

;14,0
16896

2304
==ʤj  

.30,0
14736

4464
==ʙj  

ʊʝʧʝʨʴ ʧʦ ʬʦʨʤʫʣʝ (10) ʨʘʩʩʯʠʪʘʝʤ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʭʥʠʢʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʛʦʨʶʯʝʛʦ: 

;83,0
93,014,01

93,0
. =

Ö+
=ʤʊʆK  

.63,0
77,030,01

77,0
. =

Ö+
=ʙʊʆK  

ɺʳʚʦʜ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠ-

ʩʠʤʦʩʪʝʡ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʥʘ ʥʘʜʝʞʥʦʩʪʴ 

ʊʅɺɼ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘ-

ʪʝʣʷ ʩ ʫʯʝʪʦʤ ʦʙʦʙʱʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ-

ʜʝʞʥʦʩʪʠ ʪʨʘʢʪʦʨʘ ʚ ʮʝʣʦʤ, ʪʦ ʝʩʪʴ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ ʛʦʪʦʚʥʦʩʪʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʧʨʝʜʣʦʞʝʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪ-

ʥʦʡ ʤʦʜʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʩʣʦʞʥʦʡ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ çʧʨʦʙʣʝʤ-

ʥʳʡè ʵʣʝʤʝʥʪ ʊʅɺɼ, ʨʘʙʦʪʘʚʰʠʭ ʥʘ ʙʠʦʪʦʧ-

ʣʠʚʘʭ. ʊʘʢ, çʧʨʦʙʣʝʤʥʳʤè ʵʣʝʤʝʥʪʦʤ ʩ ʪʦʯ-

ʢʠ ʟʨʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʫʧʣʦʪʥʝʥʠʷ, 

ʩʨʝʜʥʠʡ ʨʝʩʫʨʩ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 960 ʤʦ-

ʪʦ-ʯʘʩʦʚ, ʯʪʦ ʚ 4 ʨʘʟʘ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʪʦʧʣʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʥʘ 

ʤʠʥʝʨʘʣʴʥʦʤ ʜʠʟʝʣʴʥʦʤ ʪʦʧʣʠʚʝ. ɿʘʤʝʥʘ 

ʠʥʝʨʪʥʳʭ ʢ ʘʛʨʝʩʩʠʚʥʦʡ ʙʠʦʪʦʧʣʠʚʥʦʡ ʩʨʝʜʝ 

ʤʘʪʝʨʠʘʣʦʚ ʫʧʣʦʪʥʝʥʠʡ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʥʘʜʝʞʥʦʩʪʴ ʊʅɺɼ ʠ ʪʨʘʢʪʦʨʘ ʚ ʮʝʣʦʤ. 
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ʇʨʠʤʝʥʝʥʠʝ ʦʨʫʜʠʷ ʜʣʷ ʛʣʫʙʦʢʦʡ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ  
ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʨʫʢʪʦʚʦʛʦ ʩʘʜʘ 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʣʦʜʦʚʦʜʩʪʚʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʷʙʣʦ-
ʥʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʨʝʟʢʠ ʢʦʨʥʝʡ. ʉ ʮʝʣʴʶ ʧʦʜʨʝʟʘʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʜʝʨʝʚʴ-
ʝʚ ʚ ʩʘʜʫ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʡ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ɻɸʋ ʙʳʣ ʧʨʠʤʝʥʝʥ 
ʘʛʨʝʛʘʪ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʛʣʫʙʦʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪ-
ʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʧʨʘʚʣʷʪʴ ʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʤʝʣʠʦʨʘʥʪʳ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʥʘ ʛʣʫ-
ʙʠʥʝ ʦʪ 0,1 ʜʦ 0,35 ʤ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʵʪʦʪ ʧʨʠʝʤ ʚ ʟʦʥʘʭ ʟʘʩʫʰʣʠʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʪʘʢʠʭ ʢʘʢ ɺʦʣʛʦ-
ʛʨʘʜʩʢʠʡ ʨʝʛʠʦʥ. ʇʨʝʜʣʦʞʝʥʥʦʝ ʦʨʫʜʠʝ ʜʣʷ ʛʣʫʙʦʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʚʥʝʩʝ-
ʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʛʣʫʙʠʥʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʢʘʢ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ 
ʢʫʣʴʪʫʨ, ʪʘʢ ʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʣʫʙʦʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʘʜʘʭ. ʇʨʠ ʵʪʦʤ ʦʥʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʜʣʷ ʧʦʜʨʝʟʘʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢ-
ʮʠʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʥʝʩʝʥʠʝʤ ʧʠʪʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʫ ʥʘʭʦʞʜʝʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʩʘʜʦ-
ʚʳʭ ʜʝʨʝʚʴʝʚ. ʆʙʨʝʟʢʘ ʢʦʨʥʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʷʙʣʦʥʠ ʠ ʩʧʦʩʦʙʩʪ-
ʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʮʚʝʪʝʥʠʷ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ. ɼʣʷ ʧʦʜʨʝʟʘʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʧʣʦ-
ʜʦʚʳʭ ʜʝʨʝʚʴʝʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʯʠʟʝʣʴʥʳʝ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʥʝʩʝʥʠʝʤ ʤʠ-
ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʟʘʜʘʥʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ (ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ 
2747144). ʊʘʢʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʟʘ ʩʯʝʪ 
ʩʦʚʤʝʱʝʥʠʷ ʧʦʜʨʝʟʘʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 
ʧʨʠʝʤ ʧʦʜʨʝʟʘʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʜʣʠʥʳ ʠ ʤʘʩʩʳ ʢʦʨʥʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
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