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ʉɺɽɼɽʅʀʗ ʆ ʏʃɽʅɸʍ ʈɽɼɸʂʎʀʆʅʅʆʁ ʂʆʃʃɽɻʀʀ 
  

 

ʂʣʠʤʝʥʢʦ ɸʣʝʢʩʘʥʜʨ ʀʚʘʥʦʚʠʯ 
ʘʢʘʜʝʤʠʢ ʈɸʅ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ʜʠʨʝʢʪʦʨ 

ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʈʦʩʪʦʚʩʢʠʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè, ʩʧʝʮʠʘʣʠʩʪ ʚ 

ʦʙʣʘʩʪʠ ʨʘʟʚʝʜʝʥʠʷ, ʩʝʣʝʢʮʠʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ. 

  
  
  
  

 

ʏʝʢʨʳʰʝʚʘ ɺʠʢʪʦʨʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ 
ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʅʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ ʉʂɿʅʀɺʀ, ʢʘʥʜʠʜʘʪ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ʉʂɿʅʀɺʀ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʈɸʅʎè 

 

ʉʘʰʥʠʥʘ ʃʘʨʠʩʘ ʖʨʴʝʚʥʘ 
ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʘʷ ʣʘʙʦʨʘʪʦʨʠʝʡ ʠʤʤʫʥʦʣʦʛʠʠ 

ʌɻɹʅʋ çɺʅʀɺʀʇʌʠʊè 

 

ɿʫʙʝʥʢʦ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʉʂɿʅʀɺʀ ï 

ʬʠʣʠʘʣ ʌɻɹʅʋ ʌʈɸʅʎ 
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ʏʝʨʥʳʭ ʆʣʝʛ ʖʨʴʝʚʠʯ 
ʘʢʘʜʝʤʠʢ ʈɸɽ ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ ɺʆ 

çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʊ. ʊʨʫʙʠʣʠʥʘè, 

ʜʠʨʝʢʪʦʨ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ 

çʂʨʦʧʦʪʢʠʥʩʢʘʷ ʢʨʘʝʚʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè 

 

ʃʳʩʝʥʢʦ ɸʣʝʢʩʘʥʜʨ ɸʥʘʪʦʣʴʝʚʠʯ 
ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸɽ, ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 

ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʊ. ʊʨʫʙʠʣʠʥʘè 

 

ʄʠʨʦʥʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ 
ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʪʝʨʘʧʠʠ ʠ ʧʨʦʧʝʜʝʚʪʠʢʠ 

ʌɻɹʆʋ ɺʆ çɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʇʘʚʣʝʥʢʦ ʆʣʴʛʘ ɹʦʨʠʩʦʚʥʘ 
ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʘʢʫʰʝʨʩʪʚʘ, ʘʥʘʪʦʤʠʠ ʠ 

ʭʠʨʫʨʛʠʠ ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʠʤʧʝʨʘʪʦʨʘ ʇʝʪʨʘ Iè 

 

ʈʦʜʠʥ ʀʛʦʨʴ ɸʣʝʢʩʝʝʚʠʯ 
ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ, ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʘʢʫʰʝʨʩʪʚʘ ʠ ʭʠʨʫʨʛʠʠ ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʊ. ʊʨʫʙʠʣʠʥʘè 
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ʂʦʱʘʝʚ ɸʥʜʨʝʡ ɻʝʦʨʛʠʝʚʠʯ 
ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ 

ʠ ʙʠʦʬʠʟʠʢʠ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ï ʈɸʅ, ʚʳʧʫʩʢʥʠʢ ʂɻɸʋ, ʧʨʦʨʝʢʪʦʨ ʧʦ 

ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʂʫʙʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

 

ʇʨʫʮʘʢʦʚ ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 
ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ 

ʵʧʠʟʦʦʪʦʣʦʛʠʠ, ʤʠʢʦʣʦʛʠʠ ʠ ɺʉʕ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ï ʦʙʦʩʦʙʣʝʥʥʦʝ ʩʪʨʫʢʪʫʨʥʦʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ çʂʨʘʩʥʦʜʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʧʦ ʟʦʦʪʝʭʥʠʠ ʠ ʚʝʪʝʨʠʥʘʨʠʠè 

 

ʄʠʨʦʥʦʚʘ ɸʥʥʘ ɸʥʘʪʦʣʴʝʚʥʘ 
ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʉʂɿʅʀɺʀ ï 

ʬʠʣʠʘʣ ʌɻɹʅʋ ʌʈɸʅʎ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʠ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʌɻɹʆʋ ɺʆ çɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʪʝʨʘʧʠʠ ʠ ʧʨʦʧʝʜʝʚʪʠʢʠ ʌɻɹʆʋ ɺʆ 

çɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. 
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06.02.00 ɺʝʪʝʨʠʥʘʨʠʷ ʠ ʟʦʦʪʝʭʥʠ ̫  

ʆʩʦʙʝʥʥʦʩʪʠ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʢʦʢʮʠʜʠʦʟʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ 

Features of treatment and prevention of 

coccidiosis of farm animals and birds 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʦʩʥʦʚʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʧʦʜʙʦʨʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʥʠʤ, ʧʨʠ 

ʣʝʯʝʥʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʢʦʢʮʠʜʠʦʟʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ 

The article provides an overview of the basic 

principles for the selection of medicines and the 

requirements for them in the treatment and 

prevention of coccidiosis of farm animals and 

birds. 
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ʉʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʢʦʢʮʠʜʠʦʟʘʤʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ɿʘʜʘʯʘ ʦʜʥʠʭ 

ï ʥʝ ʜʦʧʫʩʪʠʪʴ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʵʢʟʦʛʝʥʥʳʤʠ ʩʪʘʜʠʷʤʠ ʢʦʢʮʠʜʠʡ ï 

ʦʦʮʠʩʪʘʤʠ, ʜʨʫʛʠʝ ʦʙʨʘʱʝʥʳ ʥʘ ʙʦʨʴʙʫ ʩ ʵʥʜʦʛʝʥʥʳʤʠ ʩʪʘʜʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ [8, 9].  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʦʬʠʣʘʢʪʠʢʘ ʢʦʢʮʠʜʠʦʟʘ ʠʤʝʝʪ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ: 

ʥʝʜʦʧʫʱʝʥʠʝ ʜʠʩʩʝʤʠʥʘʮʠʠ ʠʥʚʘʟʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʠ 

ʥʝʜʦʧʫʱʝʥʠʝ ʠʥʚʘʟʠʨʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʷʪʴ ʠʟ 

ʩʪʘʜʘ ʩʣʘʙʳʭ ʠ ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ, ʪ.ʢ. ʦʥʠ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠʥʚʘʟʠʠ, 

ʩʦʙʣʶʜʘʪʴ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʨʤʣʝʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠʶ 

ʞʠʚʦʪʥʳʭ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ [1, 5].  

ɹʦʨʴʙʘ ʩ ʵʢʟʦʛʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʢʦʢʮʠʜʠʡ ʚʢʣʶʯʘʝʪ ʧʨʦʚʝʜʝʥʠʝ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʫʧʦʪʨʝʙʣʝʥʠʝ ʦʩʦʙʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʜʝʟʠʥʚʘʟʠʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʦʪ ʦʦʮʠʩʪ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 

ʜʝʟʠʥʬʝʢʮʠʠ ʧʦʤʝʱʝʥʠʡ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʜʝʟʠʥʬʝʢʪʘʥʪʳ 



ʩʧʦʩʦʙʥʳ ʩʧʨʘʚʠʪʴʩʷ ʩ ʢʦʢʮʠʜʠʷʤʠ, ʠ ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ ʚ ʭʦʟʷʡʩʪʚʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʚʝʱʝʩʪʚʘ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʪʠʚ ʵʪʠʭ ʚʦʟʙʫʜʠʪʝʣʝʡ. 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ, ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʦʮʠʩʪ ʢ 

ʭʠʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʚʦʟʜʝʡʩʪʚʠʷ, ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʙʦʨʴʙʳ ʩ ʥʠʤʠ 

ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠʤʝʥʝʥʠʝ ʢʠʧʷʪʢʘ ʠʣʠ ʦʪʢʨʳʪʦʛʦ 

ʧʣʘʤʝʥʠ. ʅʦ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʠʟ-ʟʘ ʨʷʜʘ ʧʨʠʯʠʥ (ʩʪʦʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʨʯʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ) ʧʨʠʤʝʥʷʝʪʩʷ ʢʨʘʡʥʝ 

ʨʝʜʢʦ. ʇʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʡ ʦʦʮʠʩʪ ʚʦ 

ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʪʨʝʙʫʶʪ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʯʝʛʦ 

ʨʘʩʪʚʦʨʘ ʦʢʦʣʦ 80 
ʦ
ʉ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ 

ʥʘʛʨʝʚʘʥʠʝ ʚʦʜʳ [1,9].  

ʃʝʯʝʥʠʝ ʞʠʚʦʪʥʳʭ, ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʢʦʢʮʠʜʠʷʤʠ, ʥʘʧʨʘʚʣʝʥʥʦ ʥʘ 

ʙʦʨʴʙʫ ʩ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤʠ ʩʪʘʜʠʷʤʠ ʢʦʢʮʠʜʠʡ: ʤʝʨʦʟʦʠʪʦʚ ʠ ʰʠʟʦʥʪʦʚ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʢʦʢʮʠʜʠʦʟ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʦʩʪʦʷʥʥʘʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ 

ʫʛʨʦʟʘ. ʇʦʵʪʦʤʫ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʢʦʨʤʣʝʥʠʶ ʠ ʚʝʪʝʨʠʥʘʨʥʳʝ ʚʨʘʯʠ 

ʚʳʥʫʞʜʝʥʳ ʧʦʩʪʦʷʥʥʦ ʧʨʠʤʝʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʜʘʚʣʷʶʱʠʝ 

ʨʘʟʚʠʪʠʝ ʵʡʤʝʨʠʡ. [1, 16, 19] 

ʇʨʝʧʘʨʘʪʳ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʪʝʨʘʧʠʠ ʢʦʢʮʠʜʠʦʟʘ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ 

ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ:  

1 ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʦʪ ʚʩʝʭ 

ʚʠʜʦʚ ʢʦʢʮʠʜʠʡ;  

2 ʙʳʪʴ ʙʝʟʚʨʝʜʥʳʤʠ (ʦʪʩʫʪʩʪʚʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ 

ʠ ʯʝʣʦʚʝʢʘ);  

3 ʥʝ ʦʢʘʟʳʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʝ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ;  

4 ʥʝ ʦʙʣʘʜʘʪʴ ʢʫʤʫʣʷʪʠʚʥʳʤ ʜʝʡʩʪʚʠʝʤ;  

5 ʥʝ ʚʳʟʳʚʘʪʴ ʨʘʟʚʠʪʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ;  

6 ʣʝʛʢʦ ʚʚʦʜʠʪʴʩʷ ʩ ʚʦʜʦʡ ʠʣʠ ʢʦʨʤʦʤ;  

7 ʙʳʪʴ ʩʦʚʤʝʩʪʠʤʳʤʠ ʩ ʢʦʨʤʦʚʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ;  



8 ʥʝ ʠʟʤʝʥʷʪʴ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʢʦʨʤʘ; 9 ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤʠ ʧʨʠ 

ʭʨʘʥʝʥʠʠ. [3, 4, 7, 12].  

ʀʟʚʝʩʪʥʳʝ ʢʦʢʮʠʜʠʦʩʪʘʪʠʢʠ ʧʦ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ:  

1. ʘʥʪʘʛʦʥʠʩʪʳ ʘʟʦʪʠʩʪʳʭ ʦʩʥʦʚʘʥʠʡ (ʧʨʦʠʟʚʦʜʥʳʝ ʭʦʣʠʥʘ) - 

ʤʝʪʠʣʙʝʥʟʦʢʚʘʪ ʙʫʭʠʥʦʣʷʪ, ʜʝʢʦʢʚʠʥʘʪ;  

2. ʧʨʦʠʟʚʦʜʥʳʝ ʧʠʨʠʜʦʥʘ ï ʤʝʪʠʣʭʣʦʨʧʠʥʜʦʣ;  

3. ʧʨʝʧʘʨʘʪʳ,ʫʛʥʝʪʘʶʱʠʝ ʤʦʥʦʘʤʠʥʦʦʢʩʠʜʘʟʫ ï ʨʦʙʠʥʟʠʜʝʥ;  

4. ʘʥʪʘʛʦʥʠʩʪʳ ʧʘʨʘʘʤʠʥʦʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ ï ʩʫʣʴʬʘʥʠʣʘʤʠʜʳ;  

5. ʘʥʪʘʛʦʥʠʩʪʳ ʮʠʪʦʭʨʦʤʘ ï ʥʠʪʨʦʬʫʨʘʥʳ;  

6. ʧʨʦʠʟʚʦʜʥʳʝ ʜʠʥʠʪʨʦʢʘʨʙʘʥʠʣʠʜʘ ï ʥʠʢʘʨʙʘʟʠʥ;  

7. ʘʥʪʠʙʠʦʪʠʢʠ ï ʤʦʥʝʥʟʠʥ, ʣʘʟʘʣʦʮʠʜ, ʘʨʧʨʠʥʦʮʠʜ ʠ ʜʨ. [2, 7, 12, 13].  

ʇʦ ʤʝʭʘʥʠʟʤʫ ʜʝʡʩʪʚʠʷ ʢʦʢʮʠʜʠʦʩʪʘʪʠʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʜʚʫʤ ʛʨʫʧʧʘʤ: 

ʭʠʤʠʯʝʩʢʠʝ (ʭʠʤʢʦʢʮʠʜ, ʧʣʫʨʠʢʦʢʮʠʥ, ʜʠʢʣʘʟʫʨʠʣ ʠ ʜʨ.) ʠ ʠʦʥʦʬʦʨʥʳʝ 

ʘʥʪʠʙʠʦʪʠʢʠ (ʦʜʥʦ- ʠ ʜʚʫʭʚʘʣʝʥʪʥʳʝ). ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʧʝʨʚʳʭ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʥʛʠʙʠʨʦʚʘʥʠʠ ʙʠʦʩʠʥʪʝʟʘ ʪʠʘʤʠʥʘ (ʚʠʪʘʤʠʥʘ B1) ʫ 

ʧʘʨʘʟʠʪʦʚ. ʍʠʤʠʯʝʩʢʠʝ ʢʦʢʮʠʜʠʦʩʪʘʪʠʢʠ ʧʦ ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ ʩʭʦʜʥʳ ʩ 

ʪʠʘʤʠʥʦʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʢʮʠʜʠʡ, ʦʥʠ ʙʳʩʪʨʦ 

ʧʨʦʥʠʢʘʶʪ ʚ ʢʣʝʪʢʫ ʧʘʨʘʟʠʪʘ ʠ ʙʣʦʢʠʨʫʶʪ ʘʢʪʠʚʥʳʝ ʮʝʥʪʨʳ ʩʚʷʟʳʚʘʥʠʷ 

ʚʠʪʘʤʠʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ ʥʘʨʫʰʘʝʪʩʷ, ʠ ʧʘʨʘʟʠʪ ʧʦʛʠʙʘʝʪ. 

ʂ ʥʠʤ ʦʪʥʦʩʷʪ ʨʦʙʝʥʠʜʝʥ, ʜʠʢʣʘʟʫʨʠʣ, ʥʠʢʘʨʙʘʟʠʥ. ɸʥʪʠʢʦʢʮʠʜʠʡʥʦʝ 

ʜʝʡʩʪʚʠʝ ʠʦʥʦʬʦʨʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʣʠʧʦʬʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʠʦʥʘʤʠ ʱʝʣʦʯʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʧʝʨʝʥʦʩʠʪʴ ʠʭ 

ʯʝʨʝʟ ʢʣʝʪʦʯʥʫʶ ʩʪʝʥʢʫ ʧʘʨʘʟʠʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʠ ʛʠʙʝʣʠ ʧʨʦʩʪʝʡʰʠʭ. ʀʥʦʬʦʨʳ ʙʳʚʘʶʪ: 

ʤʦʥʦʚʘʣʝʥʪʥʳʝ ï ʩʘʣʠʥʦʤʠʮʠʥ, ʤʦʥʝʥʟʠʥ, ʥʘʨʘʟʠʥ; ʤʦʥʦʚʘʣʝʥʪʥʳʝ 

ʛʣʠʢʦʟʠʜʳ ï ʤʘʜʫʨʘʤʠʮʠʥ, ʩʝʤʜʫʨʘʤʠʮʠʥ; ʜʠʚʘʣʝʥʪʥʳʝ ï ʣʘʩʘʣʦʮʠʜ [3, 4, 6, 

17, 18].  



ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʠʷʥʠʷ ʥʘ ʚʳʨʘʙʦʪʢʫ ʠʤʤʫʥʠʪʝʪʘ, ʧʨʝʧʘʨʘʪʳ ʜʝʣʷʪ 

ʥʘ ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʠ ʥʝ ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʚʳʨʘʙʦʪʢʝ ʠʤʤʫʥʠʪʝʪʘ. ʇʝʨʚʳʝ 

ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʵʡʤʝʨʠʦʟʘ ʠ ʜʘʶʪ ʥʝʧʨʝʨʳʚʥʦ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʧʨʝʢʨʘʱʘʶʪ ʜʘʚʘʪʴ ʟʘ 3-5 ʜʥʝʡ ʜʦ ʫʙʦʷ. ʂ 

ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʝʧʘʨʘʪʦʚ ʦʪʥʦʩʷʪ ɸʚʘʪʝʢ, ʎʠʛʨʦ, ʎʠʢʦʩʪʘʪ, ʄʘʜʠʢʦʢʩ, 

ʂʦʢʮʠʩʘʥ 12% ʛʨʘʥʫʣʷʪ, ʄʦʥʣʘʨ 10% ʛʨʘʥʫʣʷʪ, ʂʦʢʮʠʩʪʘʢ, ɸʚʠʘʢʩ, ʉʘʢʦʢʩ 

120, ʕʣʘʥʢʦʛʨʘʥ 100 ʠ ʜʨ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʚʳʨʘʙʦʪʢʝ ʠʤʤʫʥʠʪʝʪʘ. ʀʭ ʧʨʠʤʝʥʷʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʣʝʯʝʙʥʦʡ ʮʝʣʴʶ ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ ʧʝʨʚʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʵʡʤʝʨʠʦʟʘ. ʕʪʦ ɹʘʡʢʦʢʩ, 

ɸʤʧʨʦʣʠʫʤ ʠ ʜʨ [4, 10 11, 15].  

ɹʦʨʴʙʘ ʩ ʵʥʜʦʛʝʥʥʳʤʠ ʩʪʘʜʠʷʤʠ ʢʦʢʮʠʜʠʡ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʘ ʠ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʦʚ, ʪʦʨʤʦʟʷʱʠʭ ʣʠʙʦ 

ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʦʨʛʘʥʠʟʤʝ ʧʪʠʮʳ. 

ɼʣʷ ʣʝʯʝʥʠʷ ʵʡʤʝʨʠʦʟʦʚ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʧʨʝʜʣʦʞʝʥʳ ʨʷʜ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʠʵʡʤʝʨʠʦʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ: ʭʠʤʢʦʢʮʠʜ, 

ʢʦʢʮʠʜʠʥ, ʢʦʢʮʠʜʠʦʚʠʪ, ʢʣʦʧʠʜʦʣ, ʜʠʢʣʘʟʫʨʠʣ, ʥʠʢʘʨʙʘʟʠʥ, ʤʦʥʝʥʟʠʥ, 

ʪʨʠʭʦʧʦʣ, ʩʘʣʠʥʦʤʠʮʠʥ, ʙʘʡʢʦʢʩ, ʘʤʧʨʦʣʠʫʤ; ʥʠʪʨʦʬʫʨʘʥʦʚʳʝ ʧʨʝʧʘʨʘʪʳ: 

ʬʫʨʘʢʨʠʣʣʠʥ, ʬʫʨʘʟʦʣʘʥ, ʬʫʨʘʟʦʣʠʜʦʥ; ʩʫʣʴʬʘʥʠʣʘʤʠʜʥʳʝ ʧʨʝʧʘʨʘʪʳ 
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ʧʝʯʝʥʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʤʝʣʢʦ- ʠ 

ʢʨʫʧʥʦʢʘʧʝʣʴʥʦʡ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ, 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʢʣʝʪʦʯʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ 

immunomorphogenesis of broiler chickens. It 

was established that under the influence of the 

synbiotic drug "Sinvet," thymus, Fabricius 

bursa, spleen and other organs of broiler 

chickens organometrically increase - it 

stimulates the accumulation of plasma cells in 

the spleen, mucosa of the small intestine and 

blindlike tonsils. The drug has 

hepatoprotective properties, preventing the 

development of broiler chickens in the liver of 

small and large-drop fatty dystrophy, vascular 

disorders, as well as inflammatory cell 

infiltration 

 çʉʠʥʚʝʪè, ʠʤʤʫʥʦʤʦʨʬʦʛʝʥʝʟ, 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʳʧʣʷʪʘ-

ʙʨʦʡʣʝʨʳ 

çSinvetè, immunomorphogenesis, histological 

studies of broiler chickens 

 

ɺʚʝʜʝʥʠʝ. ɺ ʙʨʦʡʣʝʨʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʦʙʦʛʘʱʝʥʠʶ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʷʩʘ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʦʢ 

ʧʪʠʮʳ ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ, ʜʦʣʞʥʦ 

ʥʝʫʢʣʦʥʥʦ ʩʦʢʨʘʱʘʪʴʩʷ  [1, 10 ].  

ʉʠʥʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ 

ʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʆʜʥʘʢʦ ʟʘʯʘʩʪʫʶ, ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʜʤʝʥʘ ʧʦʥʷʪʠʡ çʩʠʥʙʠʦʪʠʢè ʠ çʩʠʥʙʠʦʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪè [, 4, 5, 9 ].  

ʉʠʥʙʠʦʪʠʢʠ ï ʵʪʦ ʨʘʮʠʦʥʘʣʴʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʨʦ- ʠ 

ʧʨʝʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠʣʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʘ ʪʘʢʞʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩ 

ʫʯʘʩʪʠʝʤ ʬʝʨʤʝʥʪʦʚ, ʜʨʦʞʞʝʡ, ʘʤʠʥʦʢʠʩʣʦʪ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʟʘʤʝʥʠʤʳʭ), 

ʬʠʪʦ- ʠ ʵʫʙʠʦʪʠʢʦʚ  ʠ ʜʨ. ɿʘʯʘʩʪʫʶ ʩʠʥʙʠʦʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʠʤ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʤʠ ʰʪʘʤʤʘʤʠ ʨʦʜʘ Lactobacillus ʠ/ʠʣʠ Bifidobacterium 

ʦʙʦʛʘʱʝʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʜʦʙʘʚʢʘʤʠ. ʀʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 



ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʪʘʢʠʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ, ʫ ʢʦʪʦʨʳʭ ʜʘʞʝ ʥʝ ʦʪʤʝʯʝʥʳ 

ʜʠʩʙʘʢʪʝʨʠʦʟʳ  [2, 9 ].   

ʄʥʦʛʠʝ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ  ʧʨʦʙʠʦʪʠʢʦʚ (ʣʘʢʪʦ- ʠʣʠ 

ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ), ʧʨʝʙʠʦʪʠʢʦʚ ʠʣʠ ʬʠʪʦʙʠʦʪʠʢʦʚ, ʘʤʠʥʦʢʠʩʣʦʪ ʠʣʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪʳ, ʦʣʠʛʦ- ʠʣʠ ʧʦʣʠʩʘʭʘʨʠʜʳ  ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ 

ʩʝʙʷ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ.  ʂʘʞʜʳʡ ʠʟ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʢʘʟʘʣ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʝʰʝʥʠʠ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʟʘʜʘʯ. 

ɺ ɻʅʋ çʀʥʩʪʠʪʫʪ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠè ʙʳʣ ʩʦʟʜʘʥ ʧʨʝʧʘʨʘʪ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ï ʩʠʥʙʠʦʪʠʢ çʉʠʥʚʝʪè, ʢʦʪʦʨʳʡ ʦʜʥʦʤʦʤʝʥʪʥʦ ʦʢʘʟʳʚʘʝʪ 

ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʧʪʠʮʳ. ʆʥ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʝʥ ʠ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ ʧʦʩʣʝ 

ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ,  ʛʠʧʦʚʠʪʘʤʠʥʦʟʦʚ, ʪʦʢʩʠʢʦʟʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʣʘʜʘʝʪ 

ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʠ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ  [2, 9 ]. 

 ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʮʝʣʴʶ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪ çʉʠʥʚʝʪè ʥʘ 

ʠʤʤʫʥʦʤʦʨʬʦʛʝʥʝʟ  ʮʳʧʣʷʪ ʙʨʦʡʣʝʨʦʚ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ 

ʢʘʬʝʜʨʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʛʠʩʪʦʣʦʛʠʠ ʋʆ çɺʠʪʝʙʩʢʘʷ ʦʨʜʝʥʘ 

çɿʥʘʢ ʇʦʯʝʪʘè ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè. 

ʆʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ 

ʮʳʧʣʷʪʘʭ-ʙʨʦʡʣʝʨʘʭ 42-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʣʫʯʘʚʰʠʭ ʩʠʥʙʠʦʪʠʢ 

çʉʠʥʚʝʪè ʚ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ  (ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ 2  - çʉʠʥʚʝʪè ʚ ʜʦʟʝ 0,1-0,2 

ʤʣ/ʛʦʣ ʩ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ (0,1 ʤʣ/ʛʦʣ ʩ 1 ʧʦ 21 ʜʝʥʴ ʠ 0,2 ʤʣ/ʛʦʣ ʩ 22 ʧʦ 42 

ʜʝʥʴ)  3 ʛʨʫʧʧʳ ï çʉʠʥʚʝʪè ʚ ʜʦʟʝ 0,2-0,3 ʤʣ/ʛʦʣ ʩ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ (0,2 

ʤʣ/ʛʦʣ ʩ 1 ʧʦ 21 ʜʝʥʴ ʠ 0,3 ʤʣ/ʛʦʣ ʩ 22 ʧʦ 42 ʜʝʥʴ), ʠ ʚ ʪʝ ʞʝ ʩʨʦʢʠ ʥʘ 

ʢʦʥʪʨʦʣʴʥʦʡ ʧʪʠʮʝ (ʛʨʫʧʧʘ 1) ʧʦʩʣʝ ʫʙʦʷ 5 ʛʦʣʦʚ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ.  



ʆʧʨʝʜʝʣʷʣʠ ʘʙʩʦʣʶʪʥʫʶ ʤʘʩʩʫ ʠ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʪʠʤʫʩʘ, 

ʬʘʙʨʠʮʠʝʚʦʡ ʙʫʨʩʳ, ʩʝʣʝʟʝʥʢʠ, ʞʝʣʝʟʳ ɻʘʨʜʝʨʘ, ʩʣʝʧʦʢʠʰʝʯʥʳʭ ʤʠʥʜʘʣʠʥ 

ʠ ʜʠʚʝʨʪʠʢʫʣʘ ʄʝʢʢʝʣʷ. ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʙʠʨʘʣʠ 

ʢʫʩʦʯʢʠ ʪʠʤʫʩʘ, ʙʫʨʩʳ ʌʘʙʨʠʮʠʫʩʘ, ʩʝʣʝʟʝʥʢʠ, ʞʝʣʝʟʳ ɻʘʨʜʝʨʘ, ʩʪʝʥʢʠ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʜʠʚʝʨʪʠʢʫʣʘ ʄʝʢʢʝʣʷ, ʩʣʝʧʦʢʠʰʝʯʥʳʭ ʤʠʥʜʘʣʠʥ ʠ 

ʧʝʯʝʥʠ. ʄʘʪʝʨʠʘʣ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʞʠʜʢʦʩʪʠ ʂʘʨʥʫʘ ʠ 10%-ʥʦʤ ʨʘʩʪʚʦʨʝ 

ʬʦʨʤʘʣʠʥʘ. ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʜʚʝʨʛʘʣʠ ʫʧʣʦʪʥʝʥʠʶ ʧʫʪʝʤ 

ʟʘʣʠʚʢʠ ʚ ʧʘʨʘʬʠʥ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ 

ʛʦʪʦʚʠʣʠ ʥʘ ʩʘʥʥʦʤ ʤʠʢʨʦʪʦʤʝ  [6, 7, 8 ]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʦʙʱʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʨʝʟʳ ʦʢʨʘʰʠʚʘʣʠ 

ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ, ʘ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ 

- ʤʝʪʠʣʦʚʳʤ ʟʝʣʝʥʳʤ - ʧʠʨʦʥʠʥʦʤ ʧʦ ɹʨʘʰʝ. ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʪʠʮ ʦʧʨʝʜʝʣʷʣʠ 

ʩʦʜʝʨʞʘʥʠʝ ʧʣʘʟʤʦʙʣʘʩʪʦʚ, ʥʝʟʨʝʣʳʭ ʠ ʟʨʝʣʳʭ ʧʣʘʟʤʦʮʠʪʦʚ, ʧʦʜʩʯʠʪʳʚʘʣʠ 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʜʩʯʝʪ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʨʦʚʦʜʠʣʠ ʚ 50 ʧʦʣʷʭ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ (ʦʙʲʝʢʪʠʚ x 90, ʦʢʫʣʷʨ x 10, 

ʙʠʥʦʢʫʣʷʨ x 1,5) [6, 7, 8 ].   

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ 

ʧʘʪʘʥʘʪʦʤʠʠ ʠ ʛʠʩʪʦʣʦʛʠʠ ʚʳʷʩʥʠʣʠ ʚʣʠʷʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ 

ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ.  ʆʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʠʤʫʩʘ ʮʳʧʣʷʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. ï ɺʣʠʷʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

çʉʠʥʚʝʪè ʥʘ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʠʤʫʩʘ ʮʳʧʣʷʪ, (ʄ+m, n=5) 

ɻʨʫʧʧʳ ʧʪʠʮ 
ɸʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ, 

ʛ 
ɼʣʠʥʘ ʜʦʣʝʢ, ʤʤ 

ʐʠʨʠʥʘ ʜʦʣʝʢ, 

ʤʤ 

1 ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʴʥʘʷ 3,78Ñ0,40 1,60Ñ0,24 0,42Ñ0,08 

2 ʛʨʫʧʧʘ ʦʧʳʪʥʘʷ 
4,87+0,43 

ʈ1-2>0,05 

1,80+0,20 

ʈ1-2>0,05 

0,58+0,05 

ʈ1-2>0,05 

3 ʛʨʫʧʧʘ ʦʧʳʪʥʘʷ 
5,11Ñ0,40 

ʈ1-3>0,05 

2,00Ñ0,32 

ʈ1-3>0,05 

0,66Ñ0,04 

ʈ1-3>0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʈ1-3 ï 1 ï 3 ʛʨʫʧʧʳ, ʈ1-2 ï 1 ï 2 ʛʨʫʧʧʳ. 



ʋ ʧʦʜʦʧʳʪʥʳʭ ʧʪʠʮ 2-ʦʡ ʠ 3-ʝʡ ʛʨʫʧʧ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʝʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴʥʳʝ ʜʘʥʥʳʝ ʥʘ 12-15%. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʪʠʤʫʩʘ ʧʦʜʦʧʳʪʥʳʭ ʧʪʠʮ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʢʦʪʦʨʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦʣʝʢ. ʋ ʠʥʪʘʢʪʥʳʭ ʮʳʧʣʷʪ 

ʥʘʙʣʶʜʘʣʘʩʴ ʦʙʨʘʪʥʘʷ ʪʝʥʜʝʥʮʠʷ.  

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʢʨʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʫʨʩʳ 

ʌʘʙʨʠʮʠʫʩʘ ʠʥʪʘʢʪʥʳʭ ʠ ʦʧʳʪʥʳʭ ʧʪʠʮ.  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʬʘʙʨʠʮʠʝʚʦʡ 

ʙʫʨʩʳ ʮʳʧʣʷʪ 2-ʦʡ ʠ 3-ʝʡ ʛʨʫʧʧ ʪʘʢʞʝ ʥʝ ʠʤʝʣ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. ɺ 42-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʫ ʧʪʠʮ 2-ʦʡ 

ʛʨʫʧʧʳ ʘʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʙʫʨʩʳ ʌʘʙʨʠʮʠʫʩʘ ʩʦʩʪʘʚʣʷʣʘ 2,93+0,14 ʛ, ʫ ʧʪʠʮ 

3-ʝʡ ʛʨʫʧʧʳ ï 2,87Ñ0,20 ʛ (ʧʨʦʪʠʚ 2,61Ñ0,16 ʛ ʚ ʢʦʥʪʨʦʣʝ; ʈ>0,05).  

ʊʘʙʣʠʮʘ 2. ï ɺʣʠʷʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè ʥʘ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʫʨʩʳ ʌʘʙʨʠʮʠʫʩʘ ʮʳʧʣʷʪ, (ʄ+m, n=5) 

ɻʨʫʧʧʳ ʧʪʠʮ ɸʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ, ʛ ʐʠʨʠʥʘ, ʤʤ ɺʳʩʦʪʘ, ʤʤ 

1 ʢʦʥʪʨʦʣʴʥʘʷ 2,61Ñ0,16 2,00Ñ0,32 2,00Ñ0,31 

2 ʦʧʳʪʥʘʷ 
2,93+0,14 

ʈ1-2>0,05 

2,20+0,20 

ʈ1-2>0,05 

2,40+0,24 

ʈ1-2>0,05 

3 ʦʧʳʪʥʘʷ 
2,87Ñ0,20 

ʈ1-3>0,05 

2,40Ñ0,24 

ʈ1-3>0,05 

2,60Ñ0,24 

ʈ1-3>0,05 

ʇʨʠʤʝʯʘʥʠʝ:  ʈ1-3 ï 1 ï 3 ʛʨʫʧʧʳ, ʈ1-2 ï 1 ï 2 ʛʨʫʧʧʳ. 

ʉʭʦʜʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʳʷʚʣʝʥʳ ʥʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ 

ʦʨʛʘʥʘ. ʀʟʫʯʝʥʠʝʤ ʧʣʘʟʤʦʮʠʪʘʨʥʦʡ ʨʝʘʢʮʠʠ ʚ ʙʫʨʩʝ (ʪʘʙʣʠʮʘ 3) 

ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʣʘʟʤʦʮʠʪʦʚ ʫ ʦʧʳʪʥʳʭ ʮʳʧʣʷʪ ʚ 1,3 

ʨʘʟʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ (ʈ<0,05). ʉʦʜʝʨʞʘʥʠʝ ʜʨʫʛʠʭ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʫ ʧʪʠʮ 1-ʦʡ, 2-ʦʡ ʠ 3-ʝʡ ʛʨʫʧʧ ʙʳʣʦ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳʤ. 

ʊʘʙʣʠʮʘ 3ï ɺʣʠʷʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè ʥʘ ʧʣʘʟʤʦʮʠʪʘʨʥʫʶ ʨʝʘʢʮʠʶ 

ʚ ʙʫʨʩʝ ʌʘʙʨʠʮʠʫʩʘ ʮʳʧʣʷʪ, (ʄ+m, n=5) 

ɻʨʫʧʧʳ ʧʪʠʮ ʇʣʘʟʤʦ-ʙʣʘʩʪʳ 
ʇʨʦʧʣʘʟʤʦ- 

ʮʠʪʳ 
ʇʣʘʟʤʦʮʠʪʳ ɺʩʝʛʦ 

1 ʢʦʥʪʨʦʣʴʥʘʷ 6,06Ñ0,49 6,02Ñ0,37 12,18Ñ0,64 24,26Ñ052 

2 ʦʧʳʪʥʘʷ 
6,58+0,61 

ʈ1-2>0,05 

7,00+0,39 

ʈ1-2>0,05 

15,55+0,39 

ʈ1-2<0,05 

29,13+0,43 

ʈ1-2>0,05 

3 ʦʧʳʪʥʘʷ 
8,31Ñ0,57 

ʈ1-3>0,05 

7,95Ñ0,43 

ʈ1-3>0,05 

16,48Ñ0,34 

ʈ1-3<0,05 

32,74Ñ0,41 

ʈ1-3>0,05 



ʇʨʠʤʝʯʘʥʠʝ: ʈ1-3 ï 1 ï 3 ʛʨʫʧʧʳ, ʈ1-2 ï 1 ï 2 ʛʨʫʧʧʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʫʜʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʨʠʩʫʥʦʢ 1 ʠ 2.). 

  
ʈʠʩʫʥʦʢ 1. ï ʄʠʢʨʦʬʦʪʦ. ɹʫʨʩʘ 

ʌʘʙʨʠʮʠʫʩʘ 42-ʜʥʝʚʥʦʛʦ ʮʳʧʣʝʥʢʘ 1-ʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɺ ʩʦʙʩʪʚʝʥʥʦʡ 

ʧʣʘʩʪʠʥʢʝ ʩʦʜʝʨʞʠʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʣʠʤʬʦʮʠʪʦʚ, ʙʣʘʩʪʦʚ ʠ ʧʣʘʟʤʦʮʠʪʦʚ. ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ (x 700). 

ʈʠʩʫʥʦʢ 2. ï ʄʠʢʨʦʬʦʪʦ. ʉʣʠʟʠʩʪʘʷ 

ʦʙʦʣʦʯʢʘ ʙʫʨʩʳ ʌʘʙʨʠʮʠʫʩʘ 42-ʜʥʝʚʥʦʛʦ 

ʮʳʧʣʝʥʢʘ 3-ʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɸʢʪʠʚʠʟʘʮʠʷ 

ʧʣʘʟʤʦʮʠʪʘʨʥʦʡ ʨʝʘʢʮʠʠ.  

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ (x 700) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

çʉʠʥʚʝʪè  ʚ ʙʫʨʩʝ ʌʘʙʨʠʮʠʫʩʘ ʮʳʧʣʷʪ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʤʝʞʬʦʣʣʠʢʫʣʷʨʥʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʩʪʠʤʫʣʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʙʣʘʩʪʪʨʘʥʩʬʦʨʤʘʮʠʠ ɺ-

ʢʣʝʪʦʢ ʠ ʧʣʘʟʤʘʪʠʟʘʮʠʠ. 

ʆʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʣʝʟʝʥʢʠ 

ʙʳʣʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤʠ (ʪʘʙʣʠʮʳ 4 ʠ 5).  

ʊʘʙʣʠʮʘ 4. ï ɺʣʠʷʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè  ʥʘ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʝʣʝʟʝʥʢʠ ʮʳʧʣʷʪ, (ʄ+m, n=5) 

ɻʨʫʧʧʳ ʧʪʠʮ ɸʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ, ʛ ʐʠʨʠʥʘ, ʤʤ ɼʣʠʥʘ, ʤʤ 

1 ʢʦʥʪʨʦʣʴʥʘʷ 2,89Ñ0,34 2,60Ñ0,24 2,20Ñ0,20 

2 ʦʧʳʪʥʘʷ 
3,92+0,21 

ʈ1-2>0,05 

3,00+0,31 

ʈ1-2>0,05 

2,40+0,24 

ʈ1-2>0,05 

3 ʦʧʳʪʥʘʷ 
3,99Ñ0,16 

ʈ1-3>0,05 

3,20Ñ0,37 

ʈ1-3>0,05 

2,60Ñ0,24 

ʈ1-3>0,05 

ɺ 42-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʘʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʩʝʣʝʟʝʥʢʠ ʧʦʜʦʧʳʪʥʳʭ 

ʮʳʧʣʷʪ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧ ʩʦʩʪʘʚʣʷʣʘ 3,92+0,21 ʛ ʠ 3,99Ñ0,16 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʚ ʢʦʥʪʨʦʣʝ ï 2,98Ñ0,34 ʛ (ʈ>0,05). ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ 

ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʦʨʛʘʥʘ ʥʘ 10-17% (ʪʘʙʣʠʮʘ 4). 



ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʣʘʟʤʦʮʠʪʘʨʥʦʡ ʨʝʘʢʮʠʠ ʚ ʩʝʣʝʟʸʥʢʝ ʧʪʠʮ 2-ʡ ʠ 3-ʡ 

ʛʨʫʧʧ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʟʨʝʣʳʭ ʧʣʘʟʤʦʮʠʪʦʚ ʚ 1,5 

ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣʠʮʘ 5). ʂʦʣʠʯʝʩʪʚʦ ʧʣʘʟʤʦʙʣʘʩʪʦʚ ʠ 

ʧʨʦʧʣʘʟʤʦʮʠʪʦʚ ʙʳʣʦ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ. 

ʊʘʙʣʠʮʘ 5. ï ɺʣʠʷʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè ʥʘ ʧʣʘʟʤʦʮʠʪʘʨʥʫʶ ʨʝʘʢʮʠʶ 

ʚ ʩʝʣʝʟʝʥʢʝ ʮʳʧʣʷʪ, (ʄ+m, n=5) 

ɻʨʫʧʧʳ ʧʪʠʮ ʇʣʘʟʤʦʙʣʘʩʪʳ ʇʨʦʧʣʘʟʤʦʮʠʪʳ ʇʣʘʟʤʦʮʠʪʳ ɺʩʝʛʦ 

1 ʢʦʥʪʨʦʣʴʥʘʷ 11,79Ñ0,40 13,88Ñ0,31 12,73Ñ0,36 38,40Ñ0,36 

2 ʦʧʳʪʥʘʷ 
12,26+0,33 

ʈ1-2>0,05 

14,21+0,20 

ʈ1-2>0,05 

18,08+0,33 

ʈ1-2>0,05 

44,55+0,30 

ʈ1-2>0,05 

3 ʦʧʳʪʥʘʷ 
12,30Ñ0,35 

ʈ1-3>0,05 

14,09Ñ0,21 

ʈ1-3>0,05 

18,37Ñ0,20 

ʈ1-3<0,05 

44,76Ñ0,23 

ʈ1-3>0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʈ1-3 ï 1 ï 3 ʛʨʫʧʧʳ, ʈ1-2 ï 1 ï 2 ʛʨʫʧʧʳ. 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʝʣʝʟʝʥʢʠ ʧʪʠʮ 2-ʦʡ ʠ 3-ʝʡ 

ʛʨʫʧʧ ʚʳʷʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʨʠʩʫʥʦʢ 3 ʠ 4). 

 

 
 

ʈʠʩʫʥʦʢ 3. ï ʄʠʢʨʦʬʦʪʦ. ʉʝʣʝʟʝʥʢʘ 

ʠʥʪʘʢʪʥʦʛʦ 42-ʜʥʝʚʥʦʛʦ ʮʳʧʣʝʥʢʘ 1-ʦʡ 

(ʢʦʥʪʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ. ʉʨʝʜʠ ʢʣʝʪʦʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʤʘʢʨʦʬʘʛʠ ʠ 

ʣʠʤʬʦʮʠʪʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ (x 

700). 

ʈʠʩʫʥʦʢ 4. ï ʄʠʢʨʦʬʦʪʦ. ʉʝʣʝʟʝʥʢʘ 

ʮʳʧʣʝʥʢʘ 3-ʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ  

42-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɸʢʪʠʚʠʟʘʮʠʷ 

ʧʣʘʟʤʦʮʠʪʘʨʥʦʡ ʨʝʘʢʮʠʠ.  

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ (x 700). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʥʝʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʙʣʘʩʪʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʚʪʦʨʠʯʥʦʡ 

ʘʥʪʠʛʝʥʟʘʚʠʩʠʤʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʩʝʣʝʟʝʥʢʝ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ, ʫʩʠʣʝʥʠʝʤ 

ʙʣʘʩʪʥʦʡ ʠ ʧʣʘʟʤʦʮʠʪʘʨʥʦʡ ʨʝʘʢʮʠʡ. 



ɺ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʪʦʥʢʦʡ ʢʠʰʢʠ 42-ʜʥʝʚʥʳʭ ʧʦʜʦʧʳʪʥʳʭ ʮʳʧʣʷʪ 

ʦʙʥʘʨʫʞʠʚʘʣʠ ʫʤʝʨʝʥʥʳʝ ʩʢʦʧʣʝʥʠʷ ʜʠʬʬʫʟʥʦʡ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ. 

ʃʠʤʬʦʠʜʥʳʝ ʫʟʝʣʢʠ ʥʝ ʚʳʷʚʣʷʣʠʩʴ. ʋ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧ 

ʫʩʪʘʥʦʚʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʥʘ 26ï31 

% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣʠʮʘ 6), ʢʦʪʦʨʦʝ ʧʨʦʠʩʭʦʜʠʣʦ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʟʘ ʩʯʝʪ ʧʨʦʧʣʘʟʤʦʮʠʪʦʚ ʠ ʧʣʘʟʤʦʮʠʪʦʚ. 

ʊʘʙʣʠʮʘ 6. ï ɺʣʠʷʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè  ʥʘ 

ʧʣʘʟʤʦʮʠʪʘʨʥʫʶ ʨʝʘʢʮʠʶ ʚ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ ʮʳʧʣʷʪ,  

(ʄÑm, n=5) 

ɻʨʫʧʧʳ ʧʪʠʮ ʇʣʘʟʤʦʙʣʘʩʪʳ ʇʨʦʧʣʘʟʤʦʮʠʪʳ ʇʣʘʟʤʦʮʠʪʳ ɺʩʝʛʦ 

1 ʢʦʥʪʨʦʣʴʥʘʷ 10,35Ñ0,40 13,56Ñ0,26 13,44Ñ0,33 37,35Ñ0,38 

2 ʦʧʳʪʥʘʷ 
13,31+0,40 

ʈ1-2>0,05 

15,72+0,45 

ʈ1-2>0,05 

15,58+0,29 

ʈ1-2>0,05 

44,61+0,33 

ʈ1-2>0,05 

3 ʦʧʳʪʥʘʷ 
13,47Ñ0,23 

ʈ1-3>0,05 

15,82Ñ0,45 

ʈ1-3>0,05 

16,34Ñ0,32 

ʈ1-3>0,05 

45,63Ñ0,34 

ʈ1-3>0,05 

   ʇʨʠʤʝʯʘʥʠʝ:  ʈ1-3 ï 1 ï 3 ʛʨʫʧʧʳ, ʈ1-2 ï 1 ï 2 ʛʨʫʧʧʳ. 

 

ʀʪʘʢ, ʧʨʠʤʝʥʝʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʫʤʝʨʝʥʥʦʡ ʧʣʘʟʤʦʮʠʪʘʨʥʦʡ ʨʝʘʢʮʠʠ ʚ ʩʪʝʥʢʝ 

ʪʦʥʢʦʡ ʢʠʰʢʠ ʫ ʮʳʧʣʷʪ. 

ɼʠʚʝʨʪʠʢʫʣ ʄʝʢʢʝʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʦʩʪʥʦʡ ʦʨʛʘʥ, ʩʚʷʟʘʥʥʳʡ 

ʩ ʢʠʰʝʯʥʠʢʦʤ. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ (ʪʘʙʣʠʮʘ 7), ʯʪʦ 

ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʜʠʚʝʨʪʠʢʫʣʘ ʄʝʢʢʝʣʷ ʫ ʧʪʠʮ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʝ ʠʤʝʣʠ 

ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʊʘʙʣʠʮʘ 7. ï ɺʣʠʷʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè ʥʘ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ 

ʜʠʚʝʨʪʠʢʫʣʘ ʄʝʢʢʝʣʷ ʧʪʠʮ, (ʄ+m, n=5) 

ɻʨʫʧʧʳ ʧʪʠʮ ɼʣʠʥʘ, ʤʤ ʊʦʣʱʠʥʘ, ʤʤ 

1 ʢʦʥʪʨʦʣʴʥʘʷ 3,40 + 0,24 2,40 + 0,24 

2 ʦʧʳʪʥʘʷ 
4,40+0,24 

ʈ1-2>0,05 

2,60+0,24 

ʈ1-2>0,05 

3 ʦʧʳʪʥʘʷ 
4,60 + 0,24 

ʈ1-3>0,05 

2,80 + 0,37 

ʈ1-3>0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʈ1-3 ï 1 ï 3 ʛʨʫʧʧʳ, ʈ1-2 ï 1 ï 2 ʛʨʫʧʧʳ. 

ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʩʪʝʥʢʘ 

ʜʠʚʝʨʪʠʢʫʣʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʠʟʠʩʪʦʡ, ʤʳʰʝʯʥʦʡ ʠ ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʝʢ. ɺ 

ʩʢʣʘʜʢʘʭ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʚʳʷʚʣʷʣʠ ʣʠʙʝʨʢʶʥʦʚʳ ʞʝʣʝʟʳ. ʃʠʤʬʦʠʜʥʘʷ 

ʪʢʘʥʴ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʬʬʫʟʥʳʤʠ ʩʢʦʧʣʝʥʠʷʤʠ ʣʠʤʬʦʮʠʪʦʚ ʠ 



ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʬʘʛʘʤʠ, 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʨʳʭʣʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʣʦʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ.  

ɺ 42-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʨʘʟʣʠʯʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ 

ʤʝʞʜʫ ʧʦʜʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʮʳʧʣʷʪ ʙʳʣʠ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤʠ ʠ 

ʥʝʜʦʩʪʦʚʝʨʥʳʤʠ (ʪʘʙʣʠʮʘ 8).  

ʊʘʙʣʠʮʘ 8. ï ɺʣʠʷʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè ʥʘ ʧʣʘʟʤʦʮʠʪʘʨʥʫʶ ʨʝʘʢʮʠʶ 

ʚ ʜʠʚʝʨʪʠʢʫʣʝ ʄʝʢʢʝʣʷ ʮʳʧʣʷʪ, (ʄÑm, n=5) 

ɻʨʫʧʧʳ ʧʪʠʮ ʇʣʘʟʤʦʙʣʘʩʪʳ ʇʨʦʧʣʘʟʤʦʮʠʪʳ ʇʣʘʟʤʦʮʠʪʳ ɺʩʝʛʦ 

1 ʢʦʥʪʨʦʣʴʥʘʷ 9,31Ñ0,46 12,13Ñ0,53 10,91Ñ0,40 32,35Ñ0,41 

2 ʦʧʳʪʥʘʷ 
11,28+0,22 

ʈ1-2>0,05 

13,82+0,47 

ʈ1-2>0,05 

15,79+0,28 

ʈ1-2>0,05 

40,89+0,30 

ʈ1-2>0,05 

3 ʦʧʳʪʥʘʷ 
11,41Ñ0,53 

ʈ1-3>0,05 

14,66Ñ0,34 

ʈ1-3>0,05 

15,70Ñ0,43 

ʈ1-3>0,05 

41,77Ñ0,43 

ʈ1-3>0,05 

   ʇʨʠʤʝʯʘʥʠʝ:  ʈ1-3 ï 1 ï 3 ʛʨʫʧʧʳ, ʈ1-2 ï 1 ï 2 ʛʨʫʧʧʳ. 

 

ʇʨʠ ʵʪʦʤ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʟʤʦʮʠʪʦʚ ʚ ʜʠʚʝʨʪʠʢʫʣʝ ʮʳʧʣʷʪ 2-ʡ ʠ 

3-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ 15 ï 43% (ʈ>0,05). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè  

ʚʳʟʳʚʘʝʪ ʚ ʜʠʚʝʨʪʠʢʫʣʝ ʄʝʢʢʝʣʷ ʮʳʧʣʷʪ ʨʘʟʚʠʪʠʝ ʩʣʘʙʦʡ ʧʣʘʟʤʦʮʠʪʘʨʥʦʡ 

ʨʝʘʢʮʠʠ. 

ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ (ʜʣʠʥʘ, ʪʦʣʱʠʥʘ) ʩʣʝʧʦʢʠʰʝʯʥʳʭ ʤʠʥʜʘʣʠʥ 

ʮʳʧʣʷʪ 1-ʡ, 2-ʡ ʠ 3-ʡ ʛʨʫʧʧ ʦʪʣʠʯʘʣʠʩʴ ʥʝʜʦʩʪʦʚʝʨʥʦ (ʪʘʙʣʠʮʘ 9).  

ʊʘʙʣʠʮʘ 9. ï ɺʣʠʷʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè ʥʘ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ 

ʩʣʝʧʦʢʠʰʝʯʥʳʭ ʤʠʥʜʘʣʠʥ ʧʪʠʮ, (ʄ+m, n=5) 

ɻʨʫʧʧʳ ʧʪʠʮ ʊʦʣʱʠʥʘ, ʤʤ ɼʣʠʥʘ, ʤʤ 

1 ʢʦʥʪʨʦʣʴʥʘʷ 6,20 + 0,37 8,80+ 0,37 

2 ʦʧʳʪʥʘʷ 
6,2+0,20 

ʈ1-2>0,05 

9,00+0,32 

ʈ1-2>0,05 

3 ʦʧʳʪʥʘʷ 
6,00 + 0,32 

ʈ1-3>0,05 

9,40 + 0,24 

ʈ1-3>0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʈ1-3 ï 1 ï 3 ʛʨʫʧʧʳ, ʈ1-2 ï 1 ï 2 ʛʨʫʧʧʳ. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ 

ʢʣʝʪʦʢ ʚ ʩʣʝʧʦʢʠʰʝʯʥʳʭ ʤʠʥʜʘʣʠʥʘʭ ʧʪʠʮ 2-ʡ ʠ 3-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʫʩʪʘʥʦʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʧʣʘʟʤʦʙʣʘʩʪʦʚ (ʥʘ 18%), ʧʨʦʧʣʘʟʤʦʮʠʪʦʚ (ʥʘ 11-15%) ʠ ʧʣʘʟʤʦʮʠʪʦʚ (ʥʘ 40-

50%) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ (ʪʘʙʣʠʮʘ 10; ʨʠʩʫʥʢʠ 5, 6).  



ʊʘʙʣʠʮʘ 10. ï ɺʣʠʷʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè  ʥʘ ʧʣʘʟʤʦʮʠʪʘʨʥʫʶ 

ʨʝʘʢʮʠʶ ʚ ʩʣʝʧʦʢʠʰʝʯʥʳʭ ʤʠʥʜʘʣʠʥʘʭ ʮʳʧʣʷʪ,  

(ʄ+m, n=5)  

ɻʨʫʧʧʳ ʧʪʠʮ ʇʣʘʟʤʦʙʣʘʩʪʳ ʇʨʦʧʣʘʟʤʦʮʠʪʳ ʇʣʘʟʤʦʮʠʪʳ ɺʩʝʛʦ 

1 ʢʦʥʪʨʦʣʴʥʘʷ 19,77Ñ0,31 18,58Ñ0,58 15,71Ñ0,28 54,06Ñ3,09 

2 ʦʧʳʪʥʘʷ 
23,30+0,69 

ʈ1-2>0,05 

20,72+0,71 

ʈ1-2>0,05 

24,67+0,38 

ʈ1-2<0,05 

68,00+2,53 

ʈ1-2<0,05 

3 ʦʧʳʪʥʘʷ 
23,50Ñ0,29 

ʈ1-3>0,05 

21,90Ñ0,52 

ʈ1-3>0,05 

23,01Ñ0,58 

ʈ1-3<0,05 

64,75Ñ5,90 

ʈ1-3>0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʈ1-3 ï 1 ï 3 ʛʨʫʧʧʳ, ʈ1-2 ï 1 ï 2 ʛʨʫʧʧʳ. 

ʀʪʘʢ, ʧʨʠʤʝʥʝʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʣʘʟʤʦʙʣʘʩʪʦʚ, ʥʝʟʨʝʣʳʭ ʠ ʟʨʝʣʳʭ ʧʣʘʟʤʦʮʠʪʦʚ ʚ 

ʩʣʝʧʦʢʠʰʝʯʥʳʭ ʤʠʥʜʘʣʠʥʘʭ. 

 

  
ʈʠʩʫʥʦʢ 5. ï ʄʠʢʨʦʬʦʪʦ. ʉʣʠʟʠʩʪʘʷ 

ʦʙʦʣʦʯʢʘ ʮʝʢʘʣʴʥʳʭ ʤʠʥʜʘʣʠʥ 42-ʜʥʝʚʥʦʛʦ 

ʠʥʪʘʢʪʥʦʛʦ ʮʳʧʣʝʥʢʘ. ɺ ʩʦʙʩʪʚʝʥʥʦʡ 

ʧʣʘʩʪʠʥʢʝ ʤʝʞʜʫ ʦʙʱʝʢʠʰʝʯʥʳʤʠ ʞʝʣʝʟʘʤʠ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʝʜʠʥʠʯʥʳʝ ʤʘʢʨʦʬʘʛʠ, 

ʣʠʤʬʦʮʠʪʳ, ʧʣʘʟʤʦʮʠʪʳ.  

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ ï ʵʦʟʠʥʦʤ (ʭ 700). 

ʈʠʩʫʥʦʢ 6. ï ʄʠʢʨʦʬʦʪʦ. ʎʝʢʘʣʴʥʳʝ 

ʤʠʥʜʘʣʠʥʳ 42-ʜʥʝʚʥʦʛʦ ʮʳʧʣʝʥʢʘ 3-ʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ. ɸʢʪʠʚʥʘʷ ʙʣʘʩʪʥʘʷ ʨʝʘʢʮʠʷ. ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥïɻ ʦʟʠʥʦʤ (ʭ 700). 

 

ʆʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʞʝʣʝʟʳ ɻʘʨʜʝʨʘ ʫ ʧʪʠʮ 1-ʡ, 2-ʡ ʠ 3-ʡ ʛʨʫʧʧ 

ʙʳʣʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤʠ (ʪʘʙʣʠʮʘ 11). 

ʊʘʙʣʠʮʘ 11. ï ɺʣʠʷʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè ʥʘ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʞʝʣʝʟʳ ɻʘʨʜʝʨʘ ʮʳʧʣʷʪ, (ʄ+m, n=5) 

ɻʨʫʧʧʳ ʧʪʠʮ ɸʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ, ʛ ʐʠʨʠʥʘ, ʤʤ ɼʣʠʥʘ, ʤʤ 

1 ʢʦʥʪʨʦʣʴʥʘʷ 0,21Ñ0,009 1,56Ñ0,087 0,38Ñ0,102 

2 ʦʧʳʪʥʘʷ 
0,23+0,005 

ʈ1-2>0,05 

1,80+0,109 

ʈ1-2>0,05 

0,50+0,063 

ʈ1-2>0,05 

3 ʦʧʳʪʥʘʷ 
0,23Ñ0,007 

ʈ1-3>0,05 

1,94Ñ0,112 

ʈ1-3>0,05 

0,42Ñ0,08 

ʈ1-3>0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʈ1-3 ï 1 ï 3 ʛʨʫʧʧʳ, ʈ1-2 ï 1 ï 2 ʛʨʫʧʧʳ. 

ʇʨʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʙʩʦʣʶʪʥʘʷ 

ʤʘʩʩʘ ʞʝʣʝʟʳ ɻʘʨʜʝʨʘ ʫ ʮʳʧʣʷʪ 42-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ 



ʦʜʠʥʘʢʦʚʦʡ ʢʘʢ ʫ ʮʳʧʣʷʪ ʦʧʳʪʥʳʭ, ʪʘʢ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʥʦ ʝʝ ʜʣʠʥʘ ʫ  

ʦʧʳʪʥʳʭ ʮʳʧʣʷʪ ʙʳʣʘ ʚʳʰʝ ʥʘ  11-31%, ʘ  ʠ ʰʠʨʠʥʘ ï ʥʘ 15-24%. 

ʇʣʘʟʤʦʮʠʪʘʨʥʘʷ ʨʝʘʢʮʠʷ ʚ ʞʝʣʝʟʝ ɻʘʨʜʝʨʘ ʧʦʜʦʧʳʪʥʳʭ ʧʪʠʮ ʙʳʣʘ 

ʥʝ ʥʘʧʨʷʞʝʥʥʦʡ (ʪʘʙʣʠʮʘ 12).  

ʊʘʙʣʠʮʘ 12. ï ɺʣʠʷʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè ʥʘ ʧʣʘʟʤʦʮʠʪʘʨʥʫʶ 

ʨʝʘʢʮʠʶ ʚ ʞʝʣʝʟʝ ɻʘʨʜʝʨʘ ʮʳʧʣʷʪ, (ʄÑm, n=5) 

ɻʨʫʧʧʳ ʧʪʠʮ ʇʣʘʟʤʦʙʣʘʩʪʳ ʇʨʦʧʣʘʟʤʦʮʠʪʳ ʇʣʘʟʤʦʮʠʪʳ ɺʩʝʛʦ 

1 ʢʦʥʪʨʦʣʴʥʘʷ 1,56Ñ0,21 3,60Ñ0,29 3,73Ñ0,34 8,89Ñ0,31 

2 ʦʧʳʪʥʘʷ 
2,92+0,28 

ʈ1-2>0,05 

4,57+0,27 

ʈ1-2>0,05 

8,59+0,70 

ʈ1-2>0,05 

16,08+0,46 

ʈ1-2>0,05 

3 ʦʧʳʪʥʘʷ 
3,14Ñ0,31 

ʈ1-3>0,05 

5,21Ñ0,55 

ʈ1-3>0,05 

9,20Ñ0,75 

ʈ1-3>0,05 

17,55Ñ0,50 

ʈ1-3>0,05 

   ʇʨʠʤʝʯʘʥʠʝ:  ʈ1-3 ï 1 ï 3 ʛʨʫʧʧʳ, ʈ1-2 ï 1 ï 2 ʛʨʫʧʧʳ. 

ʈʦʩʪ ʯʠʩʣʘ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ 1,4 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʦʩʫʱʝʩʪʚʣʷʣʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʝʪ ʟʨʝʣʳʭ ʧʣʘʟʤʦʮʠʪʦʚ ʠ, ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʧʣʘʟʤʦʮʠʪʦʚ ʠ 

ʧʣʘʟʤʦʙʣʘʩʪʦʚ (ʨʠʩʫʥʦʢ 7, 8). ʇʨʠ ʵʪʦʤ ʤʝʞʜʫ ʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʮʳʧʣʷʪ 

ʨʘʟʣʠʯʠʝ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʙʳʣʦ ʥʝʜʦʩʪʦʚʝʨʥʳʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʩʠʥʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʉʠʥʚʝʪè 

ʚʳʟʳʚʘʝʪ ʩʣʘʙʳʝ ʠʤʤʫʥʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʞʝʣʝʟʝ ɻʘʨʜʝʨʘ 

ʮʳʧʣʷʪ 42-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

  
ʈʠʩʫʥʦʢ 7. ï ʄʠʢʨʦʬʦʪʦ. ɾʝʣʝʟʘ ɻʘʨʜʝʨʘ 

ʠʥʪʘʢʪʥʦʛʦ ʮʳʧʣʝʥʢʘ 42-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ 

ʧʨʦʩʣʦʡʢʘʭ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ 

ʚʳʷʚʣʷʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʛʠʩʪʠʦʮʠʪʳ, 

ʣʠʤʬʦʮʠʪʳ, ʧʣʘʟʤʦʙʣʘʩʪʳ ʠ ʧʣʘʟʤʦʮʠʪʳ. 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ (x 700). 

ʈʠʩʫʥʦʢ 8. ï ʄʠʢʨʦʬʦʪʦ. ɾʝʣʝʟʘ ɻʘʨʜʝʨʘ 42-

ʜʥʝʚʥʦʛʦ ʮʳʧʣʝʥʢʘ 3-ʝʡ (ʦʧʳʪʥʦʡ) ʛʨʫʧʧʳ. 

ʋʤʝʨʝʥʥʘʷ ʙʣʘʩʪʪʨʘʥʩʬʦʨʤʘʮʠʷ ʣʠʤʬʦʮʠʪʦʚ ʠ 

ʧʣʘʟʤʘʪʠʟʘʮʠʷ.  

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ (x 700). 

 

ʇʨʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʝʯʝʥʠ 42-ʜʥʝʚʥʳʭ ʠʥʪʘʢʪʥʳʭ 

ʮʳʧʣʷʪ ʦʪʤʝʯʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʝʯʝʥʠ ʚ ʦʙʲʝʤʝ. ʆʨʛʘʥ 

ʧʨʠʦʙʨʝʪʘʣ ʛʣʠʥʠʩʪʳʡ ʮʚʝʪ, ʤʷʛʢʦʚʘʪʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ. ʈʠʩʫʥʦʢ 



ʜʦʣʴʯʘʪʦʛʦ ʩʪʨʦʝʥʠʷ ʥʘ ʨʘʟʨʝʟʝ ʥʝ ʚʳʨʘʞʝʥ. ʋ ʦʪʜʝʣʴʥʳʭ ʮʳʧʣʷʪ ʧʦʜ 

ʢʘʧʩʫʣʦʡ ʧʝʯʝʥʠ ʚʳʷʚʣʷʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʛʝʤʦʨʨʘʛʠʠ. ʋ ʧʪʠʮ 2-ʡ ʠ 3-ʡ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʫʢʘʟʘʥʥʳʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʯʝʥʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ.  

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʝʯʝʥʠ ʠʥʪʘʢʪʥʳʭ ʠ ʦʧʳʪʥʳʭ ʧʪʠʮ 

ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʟʝʨʥʠʩʪʘʷ ʜʠʩʪʨʦʬʠʷ ʛʝʧʘʪʦʮʠʪʦʚ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʜʦʣʴʢʘʭ ï 

ʧʨʠʟʥʘʢʠ ʞʠʨʦʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ. ʇʦʚʩʝʤʝʩʪʥʦ ʦʪʤʝʯʘʣʘʩʴ ʫʤʝʨʝʥʥʘʷ 

ʚʝʥʦʟʥʘʷ ʛʠʧʝʨʝʤʠʷ ʠ ʩʝʨʦʟʥʳʡ ʦʪʝʢ ʧʘʨʝʥʭʠʤʳ (ʨʠʩʫʥʦʢ 9, 10).  

ʅʘ ʨʠʩ. 11 ʧʨʠʚʝʜʝʥʦ ʤʠʢʨʦʬʦʪʦ ʧʝʯʝʥʠ 42-ʜʥʝʚʥʦʛʦ ʮʳʧʣʝʥʢʘ 2-ʡ 

ʛʨʫʧʧʳ, ʨʠʩʫʥʢʝ 12 - ʧʝʯʝʥʴ 42-ʜʥʝʚʥʦʛʦ ʠʥʪʘʢʪʥʦʛʦ ʮʳʧʣʝʥʢʘ.   

 
 

ʈʠʩʫʥʦʢ 9. ï ʄʠʢʨʦʬʦʪʦ. ʇʝʯʝʥʴ 42-

ʜʥʝʚʥʦʛʦ ʮʳʧʣʝʥʢʘ ʢʦʥʪʨʦʣʴʥʦʡ  

ʛʨʫʧʧʳ. ɺʝʥʦʟʥʘʷ ʛʠʧʝʨʝʤʠʷ 

ʮʝʥʪʨʘʣʴʥʳʭ ʚʝʥ ʠ ʩʠʥʫʩʦʠʜʥʳʭ ʢʘʧʠʣʣʷʨʦʚ. 

ʉʝʨʦʟʥʳʡ ʦʪʝʢ. ʆʢʨʘʩʢʘ  ʛʝʤʘʪʦʢʩʠʣʠʥ ï  

ʵʦʟʠʥʦʤ (ʭ 480). 

ʈʠʩʫʥʦʢ 10. ï ʄʠʢʨʦʬʦʪʦ. ʇʝʯʝʥʴ 42-

ʜʥʝʚʥʦʛʦ ʮʳʧʣʝʥʢʘ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʄʝʣʢʦʢʘʧʝʣʴʥʘʷ ʠ ʢʨʫʧʥʦʢʘʧʝʣʴʥʘʷ ʜʠʩʪʨʦʬʠʷ 

ʛʝʧʘʪʦʮʠʪʦʚ. ɺʳʨʘʞʝʥʥʳʡ ʩʝʨʦʟʥʳʡ ʦʪʝʢ. 

ʆʢʨʘʩʢʘ  ʛʝʤʘʪʦʢʩʠʣʠʥ ï  ɻ ʦʟʠʥʦʤ  (ʭ 960). 

 
 

ʈʠʩʫʥʦʢ 11. ï ʄʠʢʨʦʬʦʪʦ. ʇʝʯʝʥʴ 42-

ʜʥʝʚʥʦʛʦ ʮʳʧʣʝʥʢʘ 2-ʡ ʛʨʫʧʧʳ. 

ʂʨʫʧʥʦʢʘʧʝʣʴʥʘʷ ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ 

ʦʪʜʝʣʴʥʳʭ ʛʝʧʘʪʦʮʠʪʦʚ. ʈʘʩʰʠʨʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚ ɼʠʩʩʝ. ʆʢʨʘʩʢʘ  ʛʝʤʘʪʦʢʩʠʣʠʥ ï  

ʈʠʩʫʥʦʢ 12. ï ʄʠʢʨʦʬʦʪʦ. ʇʝʯʝʥʴ 42-

ʜʥʝʚʥʦʛʦ ʠʥʪʘʢʪʥʦʛʦ ʮʳʧʣʝʥʢʘ.  

ɼʠʬʬʫʟʥʳʝ ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʠ 

ʤʘʢʨʦʬʘʛʦʚ ʚ ʧʘʨʝʥʭʠʤʝ.  

ʆʢʨʘʩʢʘ  ʛʝʤʘʪʦʢʩʠʣʠʥ ï  ɻ ʦʟʠʥʦʤ  (ʭ 960). 


