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ʂ ɺʆʇʈʆʉʋ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ɺɽʊɽʈʀʅɸʈʅʆ-ʉɸʅʀʊɸʈʅʆʁ 

ʕʂʉʇɽʈʊʀɿʓ ʇʈʆɼʋʂʊʆɺ ʋɹʆʗ ɾʀɺʆʊʅʓʍ ʇʈʀ ʆʊɼɽʃʔʅʓʍ ɹʆʃɽɿʅʗʍ 
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ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ 

 
1ʌɻɹʆʋ ɺʆ çʈʆʉɹʀʆʊɽʍè 
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ɸʥʘʣʠʟ ʚʝʪʝʨʠʥʘʨʥʦʡ ʦʪʯʝʪʥʦʩʪʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʙʝʩʩʠʤʧʪʦʤʥʦ 

ʠʣʠ ʭʨʦʥʠʯʝʩʢʠ ʧʨʦʪʝʢʘʶʱʠʝ 

ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 

ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʤʝʶʪ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʆʜʥʘʢʦ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʩʢʦʪʘ ʥʘ ʙʦʝʥʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʪʘʢʠʝ 

ʙʦʣʝʟʥʠ ʥʝ ʚʳʷʚʣʷʶʪʩʷ ʠ ʚ ʦʪʯʝʪʘʭ ʧʦ 

ʚʝʪʩʘʥʵʢʩʧʝʨʪʠʟʝ (ʬʦʨʤʘ 5-ʚʝʪ) ʥʝ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ. ʂ ʪʘʢʠʤ ʙʦʣʝʟʥʷʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʣʝʧʪʦʩʧʠʨʦʟ, ʣʠʩʪʝʨʠʦʟ, 

ʘʢʪʠʥʦʙʘʮʠʣʣʝʟ, ʘʜʝʥʦʤʘʪʦʟ, ʚʠʩʥʘ-ʤʵʜʠ, 

ʚʠʩʮʝʨʘʣʴʥʳʝ ʤʠʢʦʟʳ ʠ ʜʨ. ʄʥʦʛʠʝ ʠʟ 

ʵʪʠʭ ʙʦʣʝʟʥʝʡ ʷʚʣʷʶʪʩʷ 

ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʳʤʠ, ʠʭ ʚʦʟʙʫʜʠʪʝʣʠ 

ʦʧʘʩʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʥʦ ʠ ʜʣʷ 

ʯʝʣʦʚʝʢʘ. ʇʦʵʪʦʤʫ ʦʪʥʦʰʝʥʠʝ ʢ ʪʘʢʠʤ 

ʙʦʣʝʟʥʷʤ ʜʦʣʞʥʦ ʙʳʪʴ ʩ ʫʯʝʪʦʤ ʠʭ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʠ ʵʧʠʜʝʤʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ. ʇʨʦʜʫʢʪʳ ʫʙʦʷ ʞʠʚʦʪʥʳʭ ʧʨʠ 

ʵʪʠʭ ʙʦʣʝʟʥʷʭ ʥʝ ʜʦʣʞʥʳ ʚʳʧʫʩʢʘʪʴʩʷ ʙʝʟ 

ʦʛʨʘʥʠʯʝʥʠʷ ʠʣʠ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ. ʆʥʠ ʜʦʣʞʥʳ 

ʧʦʜʚʝʨʛʘʪʴʩʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʧʨʦʪʝʢʘʶʪ 

ʭʨʦʥʠʯʝʩʢʠ ʩ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʤʠ 

ʢʣʠʥʠʯʝʩʢʠʤʠ ʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʭ 

ʜʠʘʛʥʦʩʪʠʢʫ ʚ ʫʩʣʦʚʠʷʭ ʙʦʝʥʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ [6, 10]. 

ɺʝʪʝʨʠʥʘʨʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʠ 

ʦʩʤʦʪʨʝ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ ʭʨʦʥʠʯʝʩʢʠ 

ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʯʘʩʪʦ ʥʝ ʫʯʠʪʳʚʘʶʪ 

ʧʘʪʦʛʥʦʤʦʥʠʯʥʳʝ ʧʨʠʟʥʘʢʠ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʙʘʢʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʘ, 

ʧʨʦʚʦʜʷʪ ʟʘʯʠʩʪʢʫ ʧʦʨʘʞʝʥʥʳʭ ʪʢʘʥʝʡ ʙʝʟ 

ʨʝʛʠʩʪʨʘʮʠʠ ʙʦʣʝʟʥʝʡ, ʘ ʪʫʰʠ ʚʳʧʫʩʢʘʶʪ 

ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤ ʩ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʦʩʪʘʚʠʪʴ ʜʠʘʛʥʦʟ ʥʘ 

ʣʝʧʪʦʩʧʠʨʦʟ ʠʣʠ ʣʠʩʪʝʨʠʦʟ ʚʥʫʪʨʝʥʥʠʝ 

ʦʨʛʘʥʳ ʥʘʧʨʘʚʣʷʶʪ ʚ ʫʪʠʣʴ, ʘ ʪʫʰʠ 

ʧʦʜʚʝʨʛʘʶʪ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʘʥʘʣʠʟʫ ʠʣʠ 

ʪʝʨʤʠʯʝʩʢʦʤʫ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʶ 

ʧʨʦʚʘʨʢʦʡ. ʅʦ ʝʩʣʠ ʦʙʥʘʨʫʞʠʚʘʶʪ 

ʣʦʢʘʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʠ ʪʢʘʥʝʡ, ʪʦ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʨʘʞʝʥʥʳʝ ʪʢʘʥʠ ʟʘʯʠʩʪʠʪʴ ʠ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʤʷʩʦ ʙʝʟ ʫʯʝʪʘ ʦʧʘʩʥʦʩʪʠ 

ʚʦʟʙʫʜʠʪʝʣʷ ʙʦʣʝʟʥʠ [3, 4]. ʇʦʵʪʦʤʫ 

ʚʝʪʝʨʠʥʘʨʥʳʤ ʠʥʩʧʝʢʪʦʨʘʤ ʥʝʦʙʭʦʜʠʤʦ 

ʭʦʨʦʰʦ ʟʥʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʘʪʦʛʥʦʤʦʥʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚ ʦʨʛʘʥʘʭ ʠ 

ʪʢʘʥʷʭ ʫʙʠʪʳʭ ʞʠʚʦʪʥʳʭ ʠ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʝʪʩʘʥʦʮʝʥʢʫ 

ʪʫʰ ʠ ʦʨʛʘʥʦʚ. 

ʃʝʧʪʦʩʧʠʨʦʟ. ʇʨʠʨʦʜʥʦ-ʦʯʘʛʦʚʘʷ 

ʙʦʣʝʟʥʴ, ʢʦʪʦʨʘʷ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 
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ʩʚʠʥʝʡ, ʦʚʝʮ, ʢʦʟ, ʣʦʰʘʜʝʡ, ʷʢʦʚ, 

ʙʫʡʚʦʣʦʚ, ʦʣʝʥʝʡ, ʩʘʡʛʘʢʦʚ ʠ ʜʨʫʛʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʧʨʦʤʳʩʣʦʚʳʭ 

ʞʠʚʦʪʥʳʭ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʫʨʛʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʘʥʪʠʪʝʣʘ ʢ 

ʣʝʧʪʦʩʧʠʨʘʤ ʚʳʷʚʣʷʶʪ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʟʘʡʮʝʚ, ʙʘʨʩʫʢʦʚ, ʥʫʪʨʠʡ, ʦʥʜʘʪʨ, ʙʦʙʨʦʚ, 

ʢʘʙʘʥʦʚ, ʝʥʦʪʦʚ, ʢʦʩʫʣʴ ʠ ʜʨʫʛʠʭ ʜʠʢʠʭ 

ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʚ ʢʨʦʚʠ ʩʫʭʦʧʫʪʥʦʡ ʠ 

ʚʦʜʦʧʣʘʚʘʶʱʝʡ ʧʪʠʮʳ. ʏʠʩʣʦ 

ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʦʪʜʝʣʴʥʳʭ 

ʭʦʟʷʡʩʪʚʘʭ ʜʦʩʪʠʛʘʝʪ ʜʦ 35-75 % ʠ ʙʦʣʝʝ. 

ɺʦʟʙʫʜʠʪʝʣʴ ʣʝʧʪʦʩʧʠʨʦʟʘ 

(Leptospira interrogans) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʧʠʨʘʣʝʚʠʜʥʫʶ ʙʘʢʪʝʨʠʶ ʩ ʟʘʚʠʪʢʘʤʠ. 

ʃʝʧʪʦʩʧʠʨʳ ʩʧʦʨ ʥʝ ʠʤʝʶʪ, ʷʚʣʷʶʪʩʷ 

ʦʙʣʠʛʘʪʥʳʝ ʘʵʨʦʙʘʤʠ, ʦʥʠ ʦʙʣʘʜʘʶʪ 

ʚʨʘʱʘʪʝʣʴʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ. 

ʈʘʩʪʫʪ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ (ʋʣʝʥʛʫʪʘ, ʊʝʨʩʢʠʭ, ʌʝʨʚʦʨʪʘ-

ɺʦʣʴʬʘ, ʃʶʙʘʰʝʥʢʦ ʠ ʜʨ.) ʯʝʨʝʟ 7-20 ʜʥʝʡ 

ʜʦ 2 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʧʦʩʝʚʘ, ʧʨʠ ʵʪʦʤ ʨʦʩʪ 

ʢʦʣʦʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʤʠʢʨʦʩʢʦʧʠʝʡ ʚ ʪʝʤʥʦʤ ʧʦʣʝ [6, 11-12]. 

ʏʘʩʪʦ ʞʠʚʦʪʥʳʝ, ʧʝʨʝʙʦʣʝʚʰʠʝ 

ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʙʝʟ ʚʳʨʘʞʝʥʥʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʦʩʪʘʶʪʩʷ ʚ 

ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʣʝʧʪʦʩʧʠʨʦʥʦʩʠʪʝʣʷʤʠ. ɺ ʦʜʥʦʤ ʤʣ ʤʦʯʠ 

ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʦʢʦʣʦ 500-750 ʪʳʩ. 

ʣʝʧʪʦʩʧʠʨ. ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʫ ʪʘʢʠʭ 

ʞʠʚʦʪʥʳʭ ʧʨʠʟʥʘʢʦʚ ʙʦʣʝʟʥʠ, ʠʭ ʯʘʩʪʦ 

ʦʪʧʨʘʚʣʷʶʪ ʥʘ ʤʷʩʦʢʦʤʙʠʥʘʪ ʢʘʢ 

ʟʜʦʨʦʚʳʭ, ʘ ʧʨʦʜʫʢʪʳ ʠʭ ʫʙʦʷ ʚʳʧʫʩʢʘʶʪ 

ʙʝʟ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʜʣʷ ʣʝʧʪʦʩʧʠʨʦʟʘ 

ʦʛʨʘʥʠʯʝʥʠʡ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ 

ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ ʠ ʵʧʠʜʝʤʠʯʝʩʢʫʶ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʫʙʦʡ ʩ 

ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʢʘʢ 

ʟʜʦʨʦʚʳʡ, ʣʝʧʪʦʩʧʠʨʦʥʦʩʠʪʝʣʴʩʪʚʦ 

ʩʦʩʪʘʚʣʷʝʪ 1,7-3,3 %, ʫ ʩʚʠʥʝʡ ï 7,8-15,9 % 

ʦʪ ʧʨʠʥʷʪʦʛʦ ʧʦʛʦʣʦʚʴʷ. ɺ ʦʪʜʝʣʴʥʳʭ 

ʧʘʨʪʠʷʭ ʫʙʦʡʥʳʭ ʩʚʠʥʝʡ 

ʣʝʧʪʦʩʧʠʨʦʥʦʩʠʪʝʣʴʩʪʚʦ ʜʦʩʪʠʛʘʝʪ ʜʦ 25-

35 %. 

ɽʩʣʠ ʞʠʚʦʪʥʳʭ, ʙʦʣʴʥʳʭ ʠʣʠ 

ʧʝʨʝʙʦʣʝʚʰʠʭ ʣʝʧʪʦʩʧʠʨʦʟʦʤ, 

ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʢʘʢ ʟʜʦʨʦʚʳʡ ʩʢʦʪ, ʪʦ 

ʩʪʘʚʠʪʩʷ ʧʦʜ ʫʛʨʦʟʫ ʧʨʝʞʜʝ ʚʩʝʛʦ ʟʜʦʨʦʚʴʝ 

ʣʶʜʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʪʘʢʠʤ ʩʳʨʴʝʤ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʨʘʞʝʥʥʦʩʪʴ ʣʠʮ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʢʦʥʚʝʡʝʨʥʦʡ ʣʠʥʠʠ, 

ʜʦʩʪʠʛʘʝʪ 2,3-6,0 %, ʝʩʣʠ ʚ ʧʘʨʪʠʷʭ 

ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ ʣʝʧʪʦʩʧʠʨʦʥʦʩʠʪʝʣʠ 

ʩʦʩʪʘʚʣʷʶʪ 3,5 %. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʣʝʧʪʦʩʧʠʨʳ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʤʦʛʫʪ 

ʥʘʭʦʜʠʪʴʩʷ ʚʦ ʚʣʘʞʥʦʡ ʠ ʚʦʜʥʦʡ ʩʨʝʜʝ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʨʘʙʦʯʠʭ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʣʝʧʪʦʩʧʠʨʦʟʝ ʯʘʩʪʦ 

ʦʙʨʘʟʫʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʠ 

ʘʥʪʨʦʧʫʨʛʠʯʝʩʢʠʝ ʦʯʘʛʠ ʩ ʤʘʩʩʦʚʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ 

ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ [2, 3]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚʝʪʝʨʠʥʘʨʥʳʝ 

ʩʧʝʮʠʘʣʠʩʪʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ 

ʚʝʪʩʘʥʵʢʩʧʝʨʪʠʟʫ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ ʩʢʨʳʪʦ 

ʙʦʣʴʥʳʭ ʠʣʠ ʧʝʨʝʙʦʣʝʚʰʠʭ ʣʝʧʪʦʩʧʠʨʦʟʦʤ 

ʞʠʚʦʪʥʳʭ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʞʝʣʪʫʭʠ ʠ 

ʧʦʨʘʞʝʥʠʷ ʧʦʯʝʢ, ʥʝ ʫʯʠʪʳʚʘʶʪ ʜʨʫʛʠʝ 

ʧʨʠʟʥʘʢʠ ʙʦʣʝʟʥʠ ʠ ʥʝ ʜʠʘʛʥʦʩʪʠʨʫʶʪ 

ʣʝʧʪʦʩʧʠʨʦʟ. ʇʨʠ ʵʪʦʤ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʞʝʣʪʫʭʘ ʧʨʠ ʣʝʧʪʦʩʧʠʨʦʟʝ ʫ ʫʙʦʡʥʳʭ 

ʞʠʚʦʪʥʳʭ ʦʙʥʘʨʫʞʠʚʘʶʪ ʢʨʘʡʥʝ ʨʝʜʢʦ, 

ʪʘʢ ʢʘʢ ʦʥʘ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʝʨʠʦʜ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʣʝʧʪʦʩʧʠʨ ʚ 

ʢʨʦʚʠ ʠ ʦʩʪʨʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ ʠ 

ʧʦʯʝʢ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʫ ʞʠʚʦʪʥʳʭ ʨʝʟʢʦ 

ʧʦʚʳʰʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ʘ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʫʙʦʡ ʞʠʚʦʪʥʳʭ 

ʥʘ ʤʷʩʦ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. ʊʘʢʠʭ ʞʠʚʦʪʥʳʭ 

ʦʙʳʯʥʦ ʧʦʜʚʝʨʛʘʶʪ ʣʝʯʝʥʠʶ, ʯʪʦ ʪʦʞʝ 

ʦʧʨʝʜʝʣʷʝʪ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʷʩʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʝʪʩʘʥʵʢʩʧʝʨʪʠʟʳ 

ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʣʝʧʪʦʩʧʠʨʦʟ ʫ ʞʠʚʦʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʨʘʞʝʥʠʡ 

ʥʘ ʤʝʩʪʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʚ 

ʦʨʛʘʥʠʟʤ ʠ ʨʝʛʠʦʥʘʨʥʳʝ ʣʠʤʬʦʫʟʣʳ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ 

ʙʦʣʝʟʥʠ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʠ ʚʦʟʨʘʩʪʘ 

ʞʠʚʦʪʥʦʛʦ, ʩʝʨʦʚʘʨʘ ʚʦʟʙʫʜʠʪʝʣʷ ʠ 

ʫʩʣʦʚʠʡ ʧʨʝʜʫʙʦʡʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʢʦʪʘ 

[1, 12]. ʇʨʠ ʣʝʧʪʦʩʧʠʨʦʟʝ ʫ ʞʠʚʦʪʥʳʭ 

ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʶʪ ʧʨʠʟʥʘʢʠ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʠʣʠ ʦʩʪʨʦʛʦ 

ʧʘʨʝʥʭʠʤʘʪʦʟʥʦʛʦ ʥʝʬʨʠʪʘ ʠ ʛʝʧʘʪʠʪʘ, 

ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʝ ʠ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʩʝʣʝʟʝʥʢʝ, 

ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʣʠʤʬʦʫʟʣʘʭ. ʇʦʯʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ 
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ʞʝʣʪʦʚʘʪʳʡ ʮʚʝʪ, ʚ ʥʠʭ ʚʳʷʚʣʷʶʪ ʩʝʨʳʝ 

ʠʣʠ ʢʨʘʩʥʦʚʘʪʳʝ ʦʯʘʛʠ ʥʘ ʚʩʶ ʛʣʫʙʠʥʫ 

ʧʘʨʝʥʭʠʤʳ. ʆʪ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʥʦʚ 

ʣʝʧʪʦʩʧʠʨ ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʩʪʝʥʦʢ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʜʠʘʧʝʜʝʟʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ 

ʚ ʧʦʯʢʘʭ, ʣʝʛʢʠʭ, ʩʝʨʜʮʝ ʠ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʟʘʧʦʜʦʟʨʠʪʴ ʠʣʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʣʝʧʪʦʩʧʠʨʦʟ, ʦʪʜʝʣʠʪʴ 

ʧʨʦʜʫʢʪʳ ʫʙʦʷ ʙʦʣʴʥʳʭ ʠ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ 

ʚ ʟʘʙʦʣʝʚʘʥʠʠ ʞʠʚʦʪʥʳʭ ʠ ʥʘʧʨʘʚʠʪʴ ʠʭ ʥʘ 

ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ. 

ʅʝʵʬʬʝʢʪʠʚʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʣʝʧʪʦʩʧʠʨʦʟʘ ʫ ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ ʩʚʷʟʘʥʘ 

ʩ ʪʝʤ, ʯʪʦ ʧʦʯʢʠ, ʢʘʢ ʦʜʥʠ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ ʦʨʛʘʥʦʚ ʧʨʠ 

ʥʫʪʨʦʚʢʝ ʥʝ ʫʜʘʣʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ 

ʦʨʛʘʥʘʤʠ ʠ ʥʘ ʦʩʤʦʪʨ ʚʝʪʝʨʠʥʘʨʥʦʤʫ 

ʩʧʝʮʠʘʣʠʩʪʫ ʯʘʱʝ ʥʝ ʧʦʜʘʶʪʩʷ. ʋʜʘʣʷʶʪʩʷ 

ʧʦʯʢʠ ʚʤʝʩʪʝ ʩ ʦʢʦʣʦʧʦʯʝʯʥʳʤ ʞʠʨʦʤ ʧʨʠ 

ʟʘʯʠʩʪʢʝ ʪʫʰʠ ʠ ʚ ʩʣʫʯʘʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʥʦʨʤʳ ʧʦʯʢʠ ʥʘʧʨʘʚʣʷʶʪ ʚ ʫʪʠʣʴ, ʘ ʜʨʫʛʠʝ 

ʧʨʦʜʫʢʪʳ ʫʙʦʷ ʨʝʘʣʠʟʫʶʪʩʷ, ʢ ʩʦʞʘʣʝʥʠʶ, 

ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʣʝʧʪʦʩʧʠʨʦʟʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʙʦʣʝʟʥʠ ʥʝ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʥʦ ʠ ʥʘ 

ʙʦʝʥʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ɽʩʣʠ ʚ ʭʦʟʷʡʩʪʚʝ 

ʙʦʣʝʟʥʴ ʣʝʛʢʦ ʜʠʘʛʥʦʩʪʠʨʫʶʪ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʢʨʦʚʠ ʠ 

ʤʠʢʨʦʩʢʦʧʠʝʡ ʤʦʯʠ, ʪʦ ʥʘ ʙʦʝʥʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʠʘʛʥʦʟʘ ʥʘ 

ʣʝʧʪʦʩʧʠʨʦʟ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ 

ʪʱʘʪʝʣʴʥʦʤ ʦʩʤʦʪʨʝ ʚʩʝʭ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ 

ʠ ʚʳʷʚʣʝʥʠʠ ʧʘʪʦʛʥʦʤʦʥʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

ʆʢʦʥʯʘʪʝʣʴʥʦ ʜʠʘʛʥʦʟ ʥʘ ʣʝʧʪʦʩʧʠʨʦʟ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʤʦʯʠ ʩ 

ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʠʠ ʝʝ ʚ ʪʝʤʥʦʤ ʧʦʣʝ 

ʢʦʥʜʝʥʩʦʨʘ. 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʝʨʝʨʘʙʦʪʢʠ 

ʙʦʣʴʥʳʭ ʠʣʠ ʧʝʨʝʙʦʣʝʚʰʠʭ ʣʝʧʪʦʩʧʠʨʦʟʦʤ 

ʞʠʚʦʪʥʳʭ, ʧʨʦʜʫʢʪʳ ʫʙʦʷ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ. ʉʦʛʣʘʩʥʦ 

ɺʝʪʝʨʠʥʘʨʥʳʭ ʧʨʘʚʠʣ ʫʙʦʷ ʞʠʚʦʪʥʳʭ ʠ 

ɺʝʪʝʨʠʥʘʨʥʳʭ ʧʨʘʚʠʣ ʥʘʟʥʘʯʝʥʠʷ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʤʷʩʘ ʠ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ 

(ʧʨʦʤʳʩʣʘ) ʞʠʚʦʪʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 

ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠ (ʠʣʠ) ʨʝʘʣʠʟʘʮʠʠ" ʧʨʠ 

ʥʘʣʠʯʠʠ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ, ʢʘʢ ʠ ʧʨʠ ʞʝʣʪʫʭʝ 

ʣʝʧʪʦʩʧʠʨʦʟʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʪʫʰʫ ʠ 

ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ ʫʪʠʣʠʟʠʨʫʶʪ, ʧʨʠ ʠʭ 

ʦʪʩʫʪʩʪʚʠʠ ï ʠʩʧʦʣʴʟʫʶʪ ʧʦʩʣʝ ʧʨʦʚʘʨʢʠ, 

ʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʝ ʦʨʛʘʥʳ 

ʥʘʧʨʘʚʣʷʶʪ ʚ ʫʪʠʣʴ. ʐʢʫʨʳ, ʱʝʪʠʥʫ, ʨʦʛʘ 

ʠ ʢʦʧʳʪʘ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʫʙʦʷ ʞʠʚʦʪʥʳʭ, 

ʙʦʣʴʥʳʭ ʣʝʧʪʦʩʧʠʨʦʟʦʤ, ʚʳʧʫʩʢʘʶʪ ʧʦʩʣʝ 

ʜʝʟʠʥʬʝʢʮʠʠ. ʂʨʦʚʴ ʥʘʧʨʘʚʣʷʶʪ ʥʘ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʫʭʠʭ ʞʠʚʦʪʥʳʭ ʢʦʨʤʦʚ ʠʣʠ 

ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ ʮʝʣʠ. ʕʥʜʦʢʨʠʥʥʦ-

ʬʝʨʤʝʥʪʥʦʝ ʩʳʨʴʝ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʣʝʡ 

ʥʝ ʩʦʙʠʨʘʶʪ. ʄʷʩʦ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ 

ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ, ʥʦ 

ʩʝʨʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʙʝʟ 

ʧʨʠʟʥʘʢʦʚ ʣʝʧʪʦʩʧʠʨʦʥʦʩʠʪʝʣʴʩʪʚʘ, ʤʦʞʥʦ 

ʚʳʧʫʩʢʘʪʴ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʦʯʢʠ ʠ 

ʜʨʫʛʠʝ ʦʨʛʘʥʳ ʠʩʧʦʣʴʟʫʶʪ ʧʦʩʣʝ ʧʨʦʚʘʨʢʠ 

[8, 12]. 

ʃʠʩʪʝʨʠʦʟ ʧʦʨʘʞʘʝʪ ʤʥʦʛʠʝ ʚʠʜʳ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʫ. ɹʦʣʝʟʥʴ ʨʝʛʠʩʪʨʠʨʫʶʪ 

ʚ ʭʦʟʷʡʩʪʚʘʭ ʫ ʦʚʝʮ, ʢʦʟ, ʪʝʣʷʪ, ʩʚʠʥʝʡ, 

ʣʦʰʘʜʝʡ, ʢʨʦʣʠʢʦʚ, ʧʪʠʮʳ, ʛʨʳʟʫʥʦʚ, 

ʜʠʢʠʭ ʧʨʦʤʳʩʣʦʚʳʭ ʞʠʚʦʪʥʳʭ. 

ɼʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʙʦʣʝʝʪ ʣʠʩʪʝʨʠʦʟʦʤ ʠ 

ʯʝʣʦʚʝʢ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʧʝʨʝʙʦʣʝʚʰʠʭ 

ʞʠʚʦʪʥʳʭ ʩʦʭʨʘʥʷʝʪʩʷ 

ʣʠʩʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. 

ʅʦʩʠʪʝʣʴʩʪʚʦ ʣʠʩʪʝʨʠʡ ʫ ʦʚʝʮ, ʩʚʠʥʝʡ ʠ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʢʦʣʦ 30 ʜʥʝʡ, ʫ 

ʛʨʳʟʫʥʦʚ ï ʜʦ 260 ʜʥʝʡ. ʇʨʠ ʤʘʩʪʠʪʘʭ 

ʚʦʟʙʫʜʠʪʝʣʴ ʣʠʩʪʝʨʠʦʟʘ ʤʦʞʝʪ ʚʳʜʝʣʷʪʴʩʷ 

ʩ ʤʦʣʦʢʦʤ ʦʚʮʝʤʘʪʦʢ ʜʦ 90 ʜʥʝʡ, ʫ ʢʦʨʦʚ ï 

ʜʦ 300 ʜʥʝʡ. ɺʦʟʙʫʜʠʪʝʣʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʩʝʧʩʠʩʘ ʠʣʠ ʣʦʢʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩ 

ʨʘʟʚʠʪʠʝʤ ʛʥʦʡʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʨʘʥʫʣʝʤʘʪʦʟʥʳʭ ʦʯʘʛʦʚ. ʋ 

ʤʥʦʛʠʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʘʶʪ 

ʙʝʩʩʠʤʧʪʦʤʥʦʝ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ ʠ 

ʜʣʠʪʝʣʴʥʦʝ ʣʠʩʪʝʨʠʦʥʦʩʠʪʝʣʴʩʪʚʦ. 

ɹʦʣʝʟʥʴ ʚ ʭʦʟʷʡʩʪʚʘʭ ʤʦʞʝʪ ʦʭʚʘʪʳʚʘʪʴ ʜʦ 

15-40 % ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʳʭ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ ʥʘ ʙʦʝʥʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʞʠʚʦʪʥʳʭ 

ʙʦʣʴʥʳʭ ʣʠʩʪʝʨʠʦʟʦʤ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ 

ʚʳʷʚʣʷʶʪ, ʪʘʢ ʢʘʢ ʛʦʣʦʚʥʦʡ ʤʦʟʛ ʧʨʠ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʥʝ 

ʦʩʤʘʪʨʠʚʘʶʪ. ɺʳʷʚʣʝʥʥʳʝ ʚ ʦʨʛʘʥʘʭ 
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ʘʙʩʮʝʩʩʳ ʦʙʳʯʥʦ ʟʘʯʠʱʘʶʪ, ʘ ʪʫʰʠ ʠ 

ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ ʫʙʦʷ ʨʝʘʣʠʟʫʶʪ ʙʝʟ 

ʢʘʢʠʭ-ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʫʛʨʦʟʫ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ ʠ 

ʧʝʨʝʟʘʨʘʞʝʥʠʶ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ [8, 12]. 

ʃʠʩʪʝʨʠʦʟ ʩʯʠʪʘʝʪʩʷ ʧʨʠʨʦʜʥʦ-

ʦʯʘʛʦʚʦʡ ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ 

ʙʦʣʝʟʥʴʶ, ʧʨʦʪʝʢʘʶʱʝʡ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʧʦʨʘʞʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 

ʠʣʠ ʚ ʚʠʜʝ ʦʙʱʝʛʦ ʣʠʭʦʨʘʜʦʯʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʛʨʘʥʫʣʝʤ. ɹʦʣʝʟʥʴ 

ʚʳʷʚʣʷʶʪ ʯʘʱʝ ʫ ʤʦʣʦʜʳʭ ʞʠʚʦʪʥʳʭ. ʋ 

ʦʚʝʮ ʣʠʩʪʝʨʠʦʟ ʤʦʞʝʪ ʠʤʝʪʴ ʤʘʩʩʦʚʳʡ 

ʭʘʨʘʢʪʝʨ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʠʙʝʣʠ 

ʟʘʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ. ʀʩʪʦʯʥʠʢʦʤ 

ʚʦʟʙʫʜʠʪʝʣʷ ʠʥʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʙʦʣʴʥʳʝ 

ʠ ʧʝʨʝʙʦʣʝʚʰʠʝ ʞʠʚʦʪʥʳʝ, ʘ ʨʝʟʝʨʚʫʘʨʦʤ 

ï ʛʨʳʟʫʥʳ ʠ ʜʠʢʠʝ ʧʣʦʪʦʷʜʥʳʝ ʞʠʚʦʪʥʳʝ. 

ɺʦʟʙʫʜʠʪʝʣʴ ʣʠʩʪʝʨʠʦʟʘ (Listeria 

monocytogenes) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʵʨʦʙʥʫʶ, 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʫʶ, ʥʝ ʦʙʨʘʟʫʶʱʫʶ 

ʩʧʦʨ, ʧʘʣʦʯʢʫ, ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʙʣʠʟʢʫʶ 

ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʨʦʞʠ ʩʚʠʥʝʡ. ʃʠʩʪʝʨʠʠ 

ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢʘʢ 

ʢ ʬʠʟʠʯʝʩʢʠʤ, ʪʘʢ ʠ ʭʠʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʨʘʟʤʥʦʞʘʪʴʩʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4 Áʉ.  ɺʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ 

ʣʠʩʪʝʨʠʠ ʩʦʭʨʘʥʷʶʪʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ 

ʜʦ 3-4 ʤʝʩ., ʚ ʧʦʯʚʝ ï ʜʦ 600 ʜʥʝʡ, ʥʘ 

ʟʘʛʨʷʟʥʸʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ï 1-3 ʤʝʩ. ɺ 

ʦʭʣʘʞʜʝʥʥʦʤ ʠ ʟʘʤʦʨʦʞʝʥʥʦʤ ʤʷʩʝ ʠʣʠ 

ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʷʭ ʢʦʣʠʯʝʩʪʚʦ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʣʠʩʪʝʨʠʡ ʩʥʠʞʘʝʪʩʷ, ʥʦ 

ʧʦʣʥʦʛʦ ʦʪʤʠʨʘʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ. ɺ ʤʷʩʝ ʠ ʰʢʫʨʘʭ, 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʭʣʦʨʠʩʪʳʤ ʥʘʪʨʠʝʤ, 

ʚʦʟʙʫʜʠʪʝʣʴ ʣʠʩʪʝʨʠʦʟʘ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ 60 

ʩʫʪʦʢ ʠ ʙʦʣʝʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʣʠʩʪʝʨʠʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ 

ʧʨʠ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʘʞʝ ʥʘ 

ʤʝʨʪʚʳʭ ʩʫʙʩʪʨʘʪʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩ 1987 

ʛʦʜʘ ʣʠʩʪʝʨʠʦʟ ʧʨʠʟʥʘʥ ʢʘʢ ʧʠʱʝʚʘʷ 

ʠʥʬʝʢʮʠʷ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʥʘ ʙʦʝʥʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʝʨʝʙʦʣʝʚʰʠʡ 

ʣʠʩʪʝʨʠʦʟʦʤ ʩʢʦʪ ʥʝʣʴʟʷ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ, 

ʢʘʢ ʟʜʦʨʦʚʳʡ. ɺ ʟʦʥʘʭ ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʦʚ 

ʣʠʩʪʝʨʠʦʟʘ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʚʥʠʤʘʪʝʣʴʥʦ 

ʦʩʤʘʪʨʠʚʘʪʴ ʞʠʚʦʪʥʳʭ ʧʝʨʝʜ ʫʙʦʝʤ, 

ʦʙʨʘʱʘʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʚʝʜʝʥʠʝ 

ʞʠʚʦʪʥʳʭ, ʢʦʥʪʫʨʳ ʪʝʣʘ, ʧʦʣʦʞʝʥʠʝ ʰʝʠ ʠ 

ʛʦʣʦʚʳ, ʩʦʩʪʦʷʥʠʝ ʛʣʘʟ, ʰʝʨʩʪʷʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʧʦʭʦʜʢʫ, ʯʘʩʪʦʪʫ ʜʳʭʘʥʠʷ, 

ʥʘʣʠʯʠʝ ʢʘʰʣʷ, ʠʩʪʝʯʝʥʠʡ ʠʟ ʨʪʘ, ʛʣʘʟ, 

ʥʦʩʘ ʠ ʜʨʫʛʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʪʚʝʨʩʪʠʡ. ʋ 

ʭʨʦʥʠʯʝʩʢʠ ʙʦʣʴʥʳʭ ʣʠʩʪʝʨʠʦʟʦʤ 

ʞʠʚʦʪʥʳʭ ʰʝʨʩʪʴ ʩʪʘʥʦʚʠʪʩʷ 

ʚʟʲʝʨʦʰʝʥʥʦʡ, ʛʣʘʟʘ ʤʫʪʥʳʤʠ, 

ʛʥʦʷʱʠʤʠʩʷ ʠ ʟʘʧʘʚʰʠʤʠ ʚ ʦʨʙʠʪʫ. 

ɹʝʣʦʯʥʘʷ ʦʙʦʣʦʯʢʘ ʠ ʢʦʥʲʶʥʢʪʠʚʘ 

ʛʨʷʟʥʦʛʦ ʠʣʠ ʛʨʷʟʥʦ-ʞʝʣʪʫʰʥʦʛʦ ʮʚʝʪʘ, 

ʚʟʛʣʷʜ ʪʫʧʦʡ ʩ ʧʫʯʝʛʣʘʟʠʝʤ, ʥʦʛʠ ʰʠʨʦʢʦ 

ʨʘʩʩʪʘʚʣʝʥʳ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʚʳʰʝʥʘ, ʥʦ ʯʘʱʝ ʥʠʞʝ ʥʦʨʤʳ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʪʤʝʯʘʶʪ ʧʨʠʟʥʘʢʠ 

ʙʫʡʩʪʚʘ, ʜʨʦʞʴ, ʩʫʜʦʨʦʛʠ ʟʘʪʳʣʦʯʥʳʭ ʠ 

ʰʝʡʥʳʭ ʤʳʰʮ, ʧʘʨʘʣʠʯ ʫʰʥʳʭ ʨʘʢʦʚʠʥ, 

ʢʨʫʛʦʚʳʝ ʜʚʠʞʝʥʠʷ ʩ ʥʠʟʢʦ ʦʧʫʱʝʥʥʦʡ 

ʛʦʣʦʚʦʡ. ʇʦʩʣʝʫʙʦʡʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʣʠʩʪʝʨʠʦʟʘ ʦʩʥʦʚʘʥʘ ʥʘ ʦʙʥʘʨʫʞʝʥʠʠ 

ʭʘʨʘʢʪʝʨʥʳʭ ʦʯʘʛʦʚ ʚ ʧʝʯʝʥʠ, ʩʝʣʝʟʝʥʢʝ ʠ 

ʜʨʫʛʠʭ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ. ɺ ʛʦʣʦʚʥʦʤ 

ʤʦʟʛʝ ʚʳʷʚʣʷʶʪʩʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʛʥʦʡʥʦʛʦ 

ʧʦʨʘʞʝʥʠʷ ʤʦʟʛʦʚʳʭ ʦʙʦʣʦʯʝʢ. 

ʇʦʜʯʝʣʶʩʪʥʳʝ, ʦʢʦʣʦʫʰʥʳʝ, ʟʘʛʣʦʪʦʯʥʳʝ 

ʠ ʜʨʫʛʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʫʚʝʣʠʯʝʥʳ, 

ʛʠʧʝʨʝʤʠʨʦʚʘʥʳ, ʩ ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ, 

ʚʣʘʞʥʳʝ ʥʘ ʨʘʟʨʝʟʝ. ʉʝʣʝʟʝʥʢʘ ʫʚʝʣʠʯʝʥʘ, 

ʚ ʝʝ ʧʘʨʝʥʭʠʤʝ ʚʳʷʚʣʷʶʪʩʷ ʥʝʢʨʦʪʠʯʝʩʢʠʝ 

ʦʯʘʛʠ. ɺ ʣʝʛʢʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʩʪʦʡʥʦʝ 

ʧʦʣʥʦʢʨʦʚʠʝ, ʦʪʝʢ, ʠʥʦʛʜʘ ʩ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ ʧʦʜ ʧʣʝʚʨʦʡ. ɺ ʩʝʨʜʮʝ 

ʤʦʛʫʪ ʙʳʪʴ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʵʧʠʢʘʨʜʝ ʠ 

ʵʥʜʦʢʘʨʜʝ. ʇʝʯʝʥʴ ʛʠʧʝʨʝʤʠʨʦʚʘʥʘ, ʠʤʝʝʪ 

ʧʨʠʟʥʘʢʠ ʙʝʣʢʦʚʦʡ ʠʣʠ ʞʠʨʦʚʦʡ 

ʜʠʩʪʨʦʬʠʠ (ʦʭʨʷʥʳʡ ʮʚʝʪ, ʤʷʛʢʘʷ 

ʢʦʥʩʠʩʪʝʥʮʠʷ), ʚ ʝʝ ʧʘʨʝʥʭʠʤʝ ʚʳʷʚʣʷʶʪʩʷ 

ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʦʯʘʛʠ. ɺ 

ʧʦʯʢʘʭ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʳ. ʅʘ ʩʣʠʟʠʩʪʦʡ ʠ ʩʝʨʦʟʥʦʡ 

ʦʙʦʣʦʯʢʘʭ ʞʝʣʫʜʢʘ ʠ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ 

ʢʠʰʝʯʥʠʢʘ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʢʘʪʘʨʘʣʴʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ [1, 8, 12]. 

ʇʨʠ ʛʝʥʠʪʘʣʴʥʦʡ ʬʦʨʤʝ ʣʠʩʪʝʨʠʦʟʘ 

ʚ ʦʨʛʘʥʘʭ ʨʘʟʤʥʦʞʝʥʠʷ ʫ ʩʘʤʦʢ 

ʦʙʥʘʨʫʞʠʚʘʶʪ ʵʥʜʦʤʝʪʨʠʪ ʠ ʤʝʪʨʠʪ. ɺ 

ʤʘʪʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʦʨʠʯʥʝʚʳʡ ʵʢʩʩʫʜʘʪ, 

ʦʪʤʝʯʘʝʪʩʷ ʥʘʙʫʭʘʥʠʝ, ʧʦʢʨʘʩʥʝʥʠʝ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ ʠ ʦʯʘʛʠ ʥʝʢʨʦʟʘ. ʇʨʠ 

ʜʠʘʛʥʦʩʪʠʢʝ ʣʠʩʪʝʨʠʦʟʘ ʫ ʫʙʦʡʥʦʛʦ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʝʦʙʭʦʜʠʤʦ 
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ʠʩʢʣʶʯʠʪʴ ʟʣʦʢʘʯʝʩʪʚʝʥʥʫʶ ʢʘʪʘʨʘʣʴʥʫʶ 

ʛʦʨʷʯʢʫ, ʙʨʫʮʝʣʣʝʟ, ʚʠʙʨʠʦʟ, ʪʨʠʭʦʤʦʥʦʟ; 

ʫ ʩʚʠʥʝʡ ï ʦʪʝʯʥʫʶ ʙʦʣʝʟʥʴ, ʙʦʣʝʟʥʴ 

ɸʫʝʩʢʠ; ʫ ʦʚʝʮ ï ʮʝʥʫʨʦʟ, ʦʪʨʘʚʣʝʥʠʷ. ɺ 

ʩʣʫʯʘʝ, ʚʳʷʚʣʝʥʠʷ ʣʠʩʪʝʨʠʦʟʘ ʪʫʰʠ ʠ 

ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ ʫʙʦʷ ʙʦʣʴʥʳʭ ʠ 

ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʚ ʟʘʙʦʣʝʚʘʥʠʠ ʞʠʚʦʪʥʳʭ 

ʚʳʧʫʩʢʘʪʴ ʚ ʩʳʨʦʤ ʚʠʜʝ ʟʘʧʨʝʱʘʝʪʩʷ. ʇʨʠ 

ʥʘʣʠʯʠʠ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ 

ʘʙʩʮʝʩʩʦʚ ʚ ʤʫʩʢʫʣʘʪʫʨʝ ʪʫʰʫ ʩ 

ʚʥʫʪʨʝʥʥʠʤʠ ʦʨʛʘʥʘʤʠ ʫʪʠʣʠʟʠʨʫʶʪ. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʤʷʩʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʘʨʝʥʳʭ, ʚʘʨʝʥʦ-ʢʦʧʯʝʥʳʭ ʢʦʣʙʘʩʥʳʭ 

ʠʟʜʝʣʠʡ ʠ ʢʦʧʯʝʥʦʩʪʝʡ ʠʣʠ ʧʨʦʚʘʨʠʚʘʶʪ, ʘ 

ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ ʫʪʠʣʠʟʠʨʫʶʪ, ʰʢʫʨʳ 

ʧʦʜʚʝʨʛʘʶʪ ʜʝʟʠʥʬʝʢʮʠʠ. ʂʨʦʚʴ ʠ 

ʵʥʜʦʢʨʠʥʥʦ-ʬʝʨʤʝʥʪʥʦʝ ʩʳʨʴʝ ʥʘ 

ʤʝʜʠʮʠʥʩʢʠʝ ʮʝʣʠ ʥʝ ʩʦʙʠʨʘʶʪ. ɺʩʝ 

ʧʨʦʜʫʢʪʳ, ʫʙʦʷ, ʢʨʦʤʝ ʰʢʫʨ, ʥʘʧʨʘʚʣʷʶʪ ʚ 

ʫʪʠʣʴ, ʰʢʫʨʳ ʜʝʟʠʥʬʠʮʠʨʫʶʪ.  

ɸʢʪʠʥʦʙʘʮʠʣʣʝʟ. ʗʚʣʷʝʪʩʷ 

ʭʨʦʥʠʯʝʩʢʠʤ ʠʥʬʝʢʮʠʦʥʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʣʠʤʬʘʜʝʥʠʪʘʤʠ ʠ ʣʠʤʬʘʥʛʠʪʘʤʠ ʚ ʦʙʣʘʩʪʠ 

ʛʦʣʦʚʳ ʠ ʰʝʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 

ʘʢʪʠʥʦʙʘʮʠʣʣʝʟ ʯʘʱʝ ʚʳʷʚʣʷʝʪʩʷ ʫ 

ʞʠʚʦʪʥʳʭ ʚ ʟʦʥʘʭ ʩ ʦʙʠʣʴʥʳʤʠ 

ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʫʤʝʨʝʥʥʦ 

ʚʳʩʦʢʦʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. ɺ 

ʟʦʥʘʭ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʦʞʜʝʡ ʠ 

ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʘʝʪʩʷ ʚ 2-2,5 ʨʘʟʘ ʨʝʞʝ. 

ɸʢʪʠʥʦʙʘʮʠʣʣʝʟ ʯʘʱʝ ʚʳʷʚʣʷʶʪ ʫ 

ʞʠʚʦʪʥʳʭ ʚ ʨʘʡʦʥʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, 

ʇʦʚʦʣʞʴʷ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ [9]. 

ɺʦʟʙʫʜʠʪʝʣʝʤ ʘʢʪʠʥʦʙʘʮʠʣʣʝʟʘ 

(Actinobacillus lignieresii) ʷʚʣʷʶʪʩʷ 

ʘʢʪʠʥʦʤʠʮʝʪʳ ʙʝʟ ʩʧʦʨ ʠ ʢʘʧʩʫʣ. ɺ 

ʤʦʣʦʜʳʭ ʢʫʣʴʪʫʨʘʭ ʚʳʛʣʷʜʷʪ ʚ ʚʠʜʝ 

ʚʝʪʚʷʱʠʭʩʷ ʧʘʣʦʯʝʢ, ʘʵʨʦʙʳ. ʍʦʨʦʰʦ 

ʨʘʩʪʫʪ ʥʘ ʢʨʦʚʷʥʳʭ ʠ ʩʳʚʦʨʦʪʦʯʥʳʭ 

ʩʨʝʜʘʭ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ 

ʦʙʲʝʢʪʘʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʥʘ ʩʣʠʟʠʩʪʦʡ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʞʠʚʦʪʥʳʭ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʘʢʪʠʥʦʙʘʮʠʣʣʝʟ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʫ ʪʝʣʷʪ ʠ ʤʦʣʦʜʥʷʢʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʘ ʪʘʢʞʝ ʫ ʦʚʝʮ. 

ʏʠʩʣʦ ʟʘʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ ʨʘʟʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʥʝʦʜʠʥʘʢʦʚʦʝ. ɺ ʭʦʟʷʡʩʪʚʘʭ, 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʘʢʪʠʥʦʙʘʮʠʣʣʝʟʫ, 

ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʦʩʪʘʚʣʷʝʪ 

ʚ ʩʨʝʜʥʝʤ 4,5-9,5 % ʦʪ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʧʦʛʦʣʦʚʴʷ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʚʝʮ ʨʘʟʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʦʩʪʘʚʣʷʝʪ 1,1-2 %. ɺ 

ʜʦʞʜʣʠʚʳʝ ʛʦʜʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʚʝʮ 

ʘʢʪʠʥʦʙʘʮʠʣʣʝʟʦʤ ʜʦʩʪʠʛʘʝʪ 15,0-30,5 %. 

ʇʨʠ ʧʣʦʭʠʭ ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ ʙʦʣʝʟʥʴ ʚʳʷʚʣʷʶʪ ʫ 

24,0-35,0 % ʧʦʛʦʣʦʚʴʷ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ, 

ʠʤʝʶʱʠʭ ʘʙʩʮʝʩʩʳ, ʥʘʤ ʫʜʘʣʦʩʴ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʘʢʪʠʥʦʙʘʮʠʣʣʝʟ ʫ 7,7 % 

ʞʠʚʦʪʥʳʭ, ʫ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʦʛʦ ʩʢʦʪʘ 

ʥʦʩʠʪʝʣʴʩʪʚʦ ʚʦʟʙʫʜʠʪʝʣʷ 

ʘʢʪʠʥʦʙʘʮʠʣʣʝʟʘ ʚʳʷʚʣʷʝʪʩʷ ʚ 0,04-0,94 % 

ʩʣʫʯʘʝʚ. ʀʩʪʦʯʥʠʢʦʤ ʚʦʟʙʫʜʠʪʝʣʷ 

ʘʢʪʠʥʦʙʘʮʠʣʣʝʟʘ ʷʚʣʷʶʪʩʷ ʙʦʣʴʥʳʝ 

ʞʠʚʦʪʥʳʝ. ʆʩʦʙʦ ʦʧʘʩʥʳʡ ʠʩʪʦʯʥʠʢ 

ʠʥʬʝʢʮʠʠ - ʞʠʚʦʪʥʳʝ ʩʦ ʚʩʢʨʳʚʰʠʤʠʩʷ 

ʛʨʘʥʫʣʝʤʘʤʠ, ʩʦʜʝʨʞʠʤʳʤ ʢʦʪʦʨʳʭ 

ʟʘʛʨʷʟʥʷʝʪʩʷ ʚʥʝʰʥʷʷ ʩʨʝʜʘ, 

ʠʥʬʠʮʠʨʫʶʪʩʷ ʢʦʨʤʘ, ʧʦʜʩʪʠʣʢʘ, 

ʧʨʝʜʤʝʪʳ ʫʭʦʜʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʝʨʝʟʘʨʘʞʝʥʠʶ ʟʜʦʨʦʚʦʛʦ ʧʦʛʦʣʦʚʴʷ. ɺ 

ʫʩʣʦʚʠʷʭ, ʦʩʣʘʙʣʷʶʱʠʭ ʦʨʛʘʥʠʟʤ, ʠ ʧʨʠ 

ʪʨʘʚʤʠʨʦʚʘʥʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʚʦʟʙʫʜʠʪʝʣʴ ʧʨʦʥʠʢʘʝʪ ʚ 

ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ, ʚ ʪʢʘʥʠ ʷʟʳʢʘ, 

ʛʦʣʦʚʳ, ʰʝʠ ʠ ʚʳʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʛʥʦʡʥʦ-

ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʘʙʩʮʝʩʩʦʚ. 

ɹʦʣʝʟʥʴ ʫ ʞʠʚʦʪʥʳʭ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʝʜʠʥʠʯʥʳʭ 

ʠʣʠ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʛʥʦʡʥʳʭ ʛʨʘʥʫʣʝʤ ʚ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ. ɺʝʣʠʯʠʥʘ 

ʛʨʘʥʫʣʝʤ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʩʦʩʪʘʚʣʷʝʪ 1,5-10 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʫ ʦʚʝʮ - 

ʦʪ 1-5 ʩʤ. ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʧʦʨʘʞʝʥʠʠ 

ʚʦʟʤʦʞʥʦ ʠʩʪʦʱʝʥʠʝ ʞʠʚʦʪʥʦʛʦ ʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

[12]. 

ʇʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʞʠʚʦʪʥʳʭ ʥʘ 

ʤʷʩʦʢʦʤʙʠʥʘʪʘʭ ʚʳʷʚʣʷʶʪʩʷ ʚ ʦʙʣʘʩʪʠ 

ʛʦʣʦʚʳ, ʰʝʠ ʠʣʠ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʪʫʰʠ, 

ʚʩʢʨʳʚʰʠʝʩʷ ʠʣʠ ʥʝʚʩʢʨʳʚʰʠʝʩʷ 

ʛʨʘʥʫʣʝʤʳ, ʠʣʠ ʘʙʩʮʝʩʩʳ ʩ ʛʥʦʡʥʳʤ 

ʩʦʜʝʨʞʠʤʳʤ. ʂʘʧʩʫʣʴʥʘʷ ʩʪʝʥʢʘ ʛʨʘʥʫʣʝʤ 

ʥʝʪʦʣʩʪʘʷ, ʛʥʦʡʥʘʷ ʤʘʩʩʘ ʩʝʨʦ-ʙʝʣʦʛʦ 

ʮʚʝʪʘ, ʩʤʝʪʘʥʦʦʙʨʘʟʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʥʝ 

ʠʤʝʶʱʘʷ ʟʘʧʘʭʘ, ʥʝ ʩʦʜʝʨʞʘʱʘʷ, ʢʘʢ ʧʨʠ 

ʘʢʪʠʥʦʤʠʢʦʟʝ, ʜʨʫʟʳ. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ 



9  
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ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚʦʟʙʫʜʠʪʝʣʴ ʚ ʚʠʜʝ 

ʤʝʣʢʠʭ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʘʣʦʯʝʢ, ʥʝ 

ʠʤʝʶʱʠʭ ʩʧʦʨ ʠ ʢʘʧʩʫʣ. 

ɸʢʪʠʥʦʙʘʮʠʣʣʝʟ ʥʝʦʙʭʦʜʠʤʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʦʪ ʘʢʪʠʥʦʤʠʢʦʟʘ, 

ʚʠʩʮʝʨʘʣʴʥʳʭ ʤʠʢʦʟʦʚ ʠ ʜʨʫʛʠʭ ʙʦʣʝʟʥʝʡ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ 

ʣʠʤʬʦʫʟʣʘʭ ʠ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ 

ʘʙʩʮʝʩʩʦʚ (ʪʫʙʝʨʢʫʣʝʟ, ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟ, 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟ, ʢʦʨʠʥʝʙʘʢʪʝʨʠʦʟ, 

ʩʪʘʬʠʣʦʢʦʢʢʦʟ, ʣʠʩʪʝʨʠʦʟ). ʇʨʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʥʘʜʦ 

ʫʯʠʪʳʚʘʪʴ ʚʝʣʠʯʠʥʫ ʘʙʩʮʝʩʩʦʚ ʠ ʪʦʣʱʠʥʫ 

ʢʘʧʩʫʣʳ; ʮʚʝʪ, ʢʦʥʩʠʩʪʝʥʮʠʶ, ʟʘʧʘʭʠ, ʨʅ 

ʛʥʦʡʥʦʡ ʤʘʩʩʳ; ʨʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʩʢʦʧʠʠ 

ʩʦʜʝʨʞʠʤʦʛʦ ʘʙʩʮʝʩʩʦʚ. 

ʅʝʦʧʳʪʥʳʤ ʚʝʪʝʨʠʥʘʨʥʳʤ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʪʨʫʜʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ 

ʘʢʪʠʥʦʙʘʮʠʣʣʝʟ. ʇʦʵʪʦʤʫ ʦʥʠ ʯʘʩʪʦ 

ʟʘʯʠʱʘʶʪ ʘʙʩʮʝʩʩʳ, ʘ ʤʷʩʦ ʠ ʩʫʙʧʨʦʜʫʢʪʳ 

ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ 

ʠʣʠ ʚ ʨʝʘʣʠʟʘʮʠʶ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʤʷʩʫ ʠ ʩʫʙʧʨʦʜʫʢʪʘʤ 

ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɺ çɺʝʪʝʨʠʥʘʨʥʳʭ ʧʨʘʚʠʣʘʭ ʫʙʦʷ 

ʞʠʚʦʪʥʳʭ ʠ ɺʝʪʝʨʠʥʘʨʥʳʭ ʧʨʘʚʠʣʘʭ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʤʷʩʘ ʠ ʧʨʦʜʫʢʪʦʚ 

ʫʙʦʷ (ʧʨʦʤʳʩʣʘ) ʞʠʚʦʪʥʳʭ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠ (ʠʣʠ) 

ʨʝʘʣʠʟʘʮʠʠè (2022) ʥʝʪ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ ʧʨʠ 

ʘʢʪʠʥʦʙʘʮʠʣʣʝʟʝ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ 

ʘʢʪʠʥʦʙʘʮʠʣʣʝʟʝ ʪʫʰʫ ʠ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ 

ʫʙʦʷ ʚʳʧʫʩʢʘʪʴ ʚ ʩʳʨʦʤ ʚʠʜʝ ʥʝʣʴʟʷ. 

ʇʦʨʘʞʝʥʥʳʝ ʪʢʘʥʠ ʠ ʦʨʛʘʥʳ ʥʝʦʙʭʦʜʠʤʦ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʠʣʠ ʧʦʩʣʝ ʟʘʯʠʩʪʢʠ ʦʨʛʘʥʳ 

ʧʨʦʚʘʨʠʚʘʪʴ, ʘ ʪʫʰʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ 

ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ.  

ɺ ʩʣʫʯʘʷʭ ʚʳʩʦʢʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ 

ʤʷʩʘ ʨʘʟʣʠʯʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩʘʣʴʤʦʥʝʣʣʘʤʠ ʠ ɹɻʂʇ, 

ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ ʩʣʝʜʫʝʪ ʦʪʧʨʘʚʣʷʪʴ ʚ 

ʫʪʠʣʴ, ʘ ʪʫʰʠ ʥʘ ʧʨʦʚʘʨʢʫ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʩʘʣʴʤʦʥʝʣʣ ʪʫʰʠ ʠ ʥʝʧʦʨʘʞʝʥʥʳʝ ʦʨʛʘʥʳ 

ʤʦʞʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʥʘ ʚʘʨʝʥʳʝ, ʚʘʨʝʥʦ-

ʢʦʧʯʝʥʳʝ ʠʣʠ ʚʘʨʝʥʦ-ʟʘʧʝʯʝʥʥʳʝ ʠʟʜʝʣʠʷ. 

ʂʨʦʚʴ ʠ ʬʝʨʤʝʥʪʥʦ-ʵʥʜʦʢʨʠʥʥʦʝ ʩʳʨʴʝ 

ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʚʳʨʘʙʦʪʢʫ ʤʷʩʦʢʦʩʪʥʦʡ 

ʤʫʢʠ, ʰʢʫʨʳ ʧʦʜʚʝʨʛʘʶʪ ʜʝʟʠʥʬʝʢʮʠʠ [1, 

2, 6]. 

ɸʜʝʥʦʤʘʪʦʟ. ʄʝʜʣʝʥʥʦ 

ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʚʠʨʫʩʥʘʷ ʙʦʣʝʟʥʴ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʜʣʠʪʝʣʴʥʳʤ 

ʠʥʢʫʙʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ, 

ʙʝʟʣʠʭʦʨʘʜʦʯʥʳʤ ʟʘʪʷʞʥʳʤ ʪʝʯʝʥʠʝʤ, 

ʤʝʪʘʧʣʘʟʠʝʡ ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ 

ʨʘʟʨʘʩʪʘʥʠʝʤ ʵʧʠʪʝʣʠʷ ʘʣʴʚʝʦʣ ʠ 

ʙʨʦʥʭʠʦʣ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ʚ ʣʝʛʢʠʭ ʞʝʣʝʟʠʩʪʦʧʦʜʦʙʥʳʭ ʦʧʫʭʦʣʝʡ 

(ʘʜʝʥʦʤ, ʘʜʝʥʦʢʘʨʮʠʥʦʤ) ʨʘʟʥʦʡ 

ʚʝʣʠʯʠʥʳ. ʇʨʠ ʘʜʝʥʦʤʘʪʦʟʝ ʨʘʟʚʠʚʘʝʪʩʷ 

ʭʨʦʥʠʯʝʩʢʦʝ ʦʯʘʛʦʚʦʝ ʧʦʨʘʞʝʥʠʝ ʣʝʛʦʯʥʦʡ 

ʪʢʘʥʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʘʣʦʚʠʜʥʳʭ 

ʫʯʘʩʪʢʦʚ ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ (ʦʪ 

ʛʦʨʦʰʠʥʳ ʜʦ ʧʦʣʦʚʠʥʳ ʣʝʛʢʦʛʦ ʠ ʙʦʣʝʝ). 

ʇʨʠ ʚʠʩʥʘ-ʤʵʜʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʣʝʛʢʠʭ ʠ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ. 

ʆʜʥʘʢʦ ʧʨʠ ʫʙʦʝ ʦʚʝʮ ʥʘ ʤʷʩʦʢʦʤʙʠʥʘʪʘʭ 

ʵʪʠ ʙʦʣʝʟʥʠ ʥʝ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ, ʭʦʪʷ ʫ 

ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠʤʝʶʪʩʷ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʝ ʧʘʪʦʛʥʦʤʦʥʠʯʥʳʝ ʧʨʠʟʥʘʢʠ ʚ 

ʣʝʛʢʠʭ.  

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʘʜʝʥʦʤʘʪʦʟʦʤ ʦʚʝʮ 

ʝʞʝʛʦʜʥʦ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 1,1-2,3 % 

ʦʪ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʧʦʛʦʣʦʚʴʷ. ʂ 

ʟʘʙʦʣʝʚʘʥʠʶ ʚʦʩʧʨʠʠʤʯʠʚʳ ʪʘʢʞʝ 

ʣʦʰʘʜʠ, ʦʩʣʳ, ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, 

ʢʦʟʳ, ʦʣʝʥʠ, ʢʨʦʣʠʢʠ ʠ ʜʨʫʛʠʝ ʞʠʚʦʪʥʳʝ. 

ʇʦʜʦʙʥʘʷ ʙʦʣʝʟʥʴ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʫ 

ʯʝʣʦʚʝʢʘ [3, 7, 9].  ɺʦʟʙʫʜʠʪʝʣʝʤ 

ʘʜʝʥʦʤʘʪʦʟʘ (ʨʦʜ Lentivirus) ʷʚʣʷʝʪʩʷ ʈʅʂ-

ʩʦʜʝʨʞʘʱʠʡ ʨʝʪʨʦʚʠʨʫʩ, ʢʦʪʦʨʳʡ 

ʪʝʨʤʦʣʘʙʠʣʝʥ, ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʬʝʥʦʣʘ, ʥʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ 

ʬʪʦʨʠʩʪʦʤʫ ʫʛʣʝʨʦʜʫ ʠ ʘʥʪʠʙʠʦʪʠʢʘʤ. 

ɺʠʨʫʩ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʥʘʛʨʝʚʘʥʠʶ. ʇʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 56 Áʉ ʠ ʚʳʰʝ ʛʠʙʥʝʪ, ʚ 

ʢʠʩʣʦʡ ʩʨʝʜʝ (ʨʅ <3) ʩʦʭʨʘʥʷʝʪʩʷ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ ʧʨʠ ʤʠʥʫʩ 20 Áʉ ʚ 

ʪʝʯʝʥʠʝ 18-52 ʤʝʩ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʫ ʦʚʝʮ 

ʧʨʦʷʚʣʷʶʪʩʷ ʯʝʨʝʟ 5-12 ʤʝʩ. ʧʦʩʣʝ 

ʟʘʨʘʞʝʥʠʷ. ʈʘʟʚʠʪʠʝ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 3-4 ʤʝʩ. 

ʠ ʙʦʣʝʝ. ʉʥʘʯʘʣʘ ʧʦʷʚʣʷʶʪʩʷ ʝʜʠʥʠʯʥʳʝ 

ʞʠʚʦʪʥʳʝ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʙʦʣʝʟʥʠ. ɿʘʪʝʤ ʯʠʩʣʦ 

ʧʦʨʘʞʝʥʥʳʭ ʦʚʝʮ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʝʝ 30 
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% ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ. ɹʦʣʴʥʳʝ ʞʠʚʦʪʥʳʝ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʩʢʨʳʪʳʤʠ 

ʥʦʩʠʪʝʣʷʤʠ ʚʦʟʙʫʜʠʪʝʣʷ ʠ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

ʇʨʠ ʩʜʘʯʝ ʞʠʚʦʪʥʳʭ ʥʘ ʙʦʝʥʩʢʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʦʜʳʰʢʠ (ʫʩʠʣʠʚʘʶʱʠʝʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ), 

ʚʣʘʞʥʳʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʢʘʰʝʣʴ, 

ʩʝʨʦʟʥʦ-ʩʣʠʟʠʩʪʳʝ ʠʩʪʝʯʝʥʠʷ ʠʟ ʥʦʩʦʚʦʡ 

ʧʦʣʦʩʪʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʦʙʳʯʥʦ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ. ɹʦʣʴʥʳʝ ʞʠʚʦʪʥʳʝ ʩʪʦʷʪ ʩ 

ʚʳʪʷʥʫʪʦʡ ʰʝʝʡ, ʨʘʩʰʠʨʝʥʥʳʤʠ ʥʦʟʜʨʷʤʠ 

ʠ ʨʘʩʩʪʘʚʣʝʥʥʳʤʠ ʢʦʥʝʯʥʦʩʪʷʤʠ. ʅʘ ʚʜʦʭʝ 

ʠ ʚʳʜʦʭʝ ʧʨʦʩʣʫʰʠʚʘʶʪʩʷ ʩʚʠʩʪʷʱʠʝ 

ʟʚʫʢʠ ʠ ʚʣʘʞʥʳʝ ʭʨʠʧʳ. ʋ ʞʠʚʦʪʥʦʛʦ 

ʦʪʤʝʯʘʝʪʩʷ ʫʛʥʝʪʝʥʠʝ, ʮʠʘʥʦʟ ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ, ʠʩʪʦʱʝʥʠʝ. ʐʝʨʩʪʴ ʩʪʘʥʦʚʠʪʩʷ 

ʚʟʲʝʨʦʰʝʥʥʦʡ, ʢʦʞʘ ʠʩʪʦʥʯʘʝʪʩʷ ʠ 

ʩʥʠʞʘʝʪʩʷ ʝʝ ʵʣʘʩʪʠʯʥʦʩʪʴ. ɸʜʝʥʦʤʘʪʦʟ 

ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʘʨʝʟʘʤʠ ʠ 

ʧʘʨʘʣʠʯʘʤʠ. ʇʘʪʦʛʥʦʤʦʥʠʯʥʳʤ ʧʨʠʟʥʘʢʦʤ 

ʘʜʝʥʦʤʘʪʦʟʘ ʫ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ 

ʠʩʪʝʯʝʥʠʝ ʧʝʥʠʩʪʦʡ ʤʫʢʦʠʜʥʦʡ ʞʠʜʢʦʩʪʠ 

ʠʟ ʥʦʩʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʧʨʠ ʧʦʜʥʷʪʠʠ ʟʘʜʥʝʡ 

ʯʘʩʪʠ ʪʝʣʘ ʠʣʠ ʦʧʫʩʢʘʥʠʠ ʛʦʣʦʚʳ [9, 10]. 

ʇʦʩʣʝ ʫʙʦʷ ʫ ʙʦʣʴʥʳʭ 

ʘʜʝʥʦʤʘʪʦʟʦʤ ʞʠʚʦʪʥʳʭ ʚʳʷʚʣʷʶʪʩʷ 

ʤʝʣʢʦʦʯʘʛʦʚʦʝ ʠ ʜʠʬʬʫʟʥʦʝ ʧʦʨʘʞʝʥʠʝ 

ʧʘʨʝʥʭʠʤʳ ʣʝʛʢʠʭ. ɼʠʬʬʫʟʥʘʷ ʬʦʨʤʘ 

ʙʦʣʝʟʥʠ ʥʘʙʣʶʜʘʝʪʩʷ ʯʘʱʝ, ʯʝʤ 

ʤʝʣʢʦʦʯʘʛʦʚʘʷ. ʇʨʠ ʵʪʦʤ ʚʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʧʦʨʘʞʘʶʪʩʷ ʚʝʥʪʨʘʣʴʥʳʝ ʯʘʩʪʠ 

ʜʠʘʬʨʘʛʤʘʣʴʥʳʭ ʠ ʩʝʨʜʝʯʥʳʭ ʜʦʣʝʡ. ʅʘ 

ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʘʜʝʥʦʤʘʪʦʟʘ ʧʦʨʘʞʝʥʠʷ 

ʟʘʪʨʘʛʠʚʘʶʪ ʦʙʝ ʜʦʣʠ ʣʝʛʢʠʭ. ɺ ʙʨʦʥʭʘʭ 

ʩʦʜʝʨʞʠʪʩʷ ʤʝʣʢʦʧʝʥʠʩʪʘʷ ʙʝʩʮʚʝʪʥʘʷ ʠʣʠ 

ʨʦʟʦʚʘʷ, ʧʨʦʟʨʘʯʥʘʷ ʠʣʠ ʩʣʝʛʢʘ ʤʫʪʥʦʚʘʪʘʷ 

ʞʠʜʢʦʩʪʴ, ʠʥʦʛʜʘ ʩʤʝʰʘʥʥʘʷ ʩʦ ʩʣʠʟʴʶ. 

ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʫʪʦʣʱʝʥʠʷ ʧʣʝʚʨʳ ʠ 

ʬʠʙʨʦʟʥʳʝ ʩʧʘʡʢʠ. ɺ ʣʝʛʢʠʭ ʤʦʞʥʦ 

ʦʙʥʘʨʫʞʠʪʴ ʦʯʘʛʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʨʘʟʥʳʭ 

ʩʪʘʜʠʷʭ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ. ʇʦ ʤʝʨʝ 

ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʠ ʤʝʣʢʠʝ ʦʯʘʛʠ 

ʧʦʩʪʝʧʝʥʥʦ ʩʣʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʠ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʢʨʫʧʥʳʝ. ɺʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʪʘʢʠʝ ʦʯʘʛʠ ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʦʢʨʫʞʘʶʱʝʡ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʠ ʚʳʩʪʫʧʘʶʪ 

ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʣʝʛʢʠʭ ʧʦʜ ʧʣʝʚʨʦʡ. 

ʎʚʝʪ ʦʯʘʛʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ 

ʙʦʣʝʟʥʠ. ɺ ʥʘʯʘʣʝ ʦʥʠ ʙʣʝʜʥʦ-ʨʦʟʦʚʳʝ, ʘ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʦʙʨʝʪʘʶʪ ʩʝʨʦ-ʙʝʣʳʡ ʠʣʠ 

ʙʝʣʳʡ ʮʚʝʪ. ʅʘ ʨʘʟʨʝʟʝ ʧʦʚʝʨʭʥʦʩʪʴ ʦʯʘʛʦʚ 

ʛʣʘʜʢʘʷ ʩ ʩʘʣʦʚʠʜʥʳʤ ʙʣʝʩʢʦʤ, ʠʥʦʛʜʘ 

ʚʳʜʝʣʷʝʪʩʷ ʞʠʜʢʦʩʪʴ ʤʦʣʦʯʥʦʛʦ ʮʚʝʪʘ ʩ 

ʨʝʟʢʠʤ ʠ ʥʝʧʨʠʷʪʥʳʤ ʟʘʧʘʭʦʤ. 

ɸʜʝʥʦʤʘʪʦʟʥʳʝ ʦʯʘʛʠ ʠʥʦʛʜʘ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʘʟʝʦʟʥʦʤʫ ʨʘʩʧʘʜʫ. ʃʝʛʢʠʝ 

ʯʘʩʪʦ ʠʤʝʶʪ ʧʝʩʪʨʳʡ ʚʠʜ ʠʟ-ʟʘ 

ʯʝʨʝʜʦʚʘʥʠʷ ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʦʯʘʛʦʚ ʩʦ 

ʟʜʦʨʦʚʳʤʠ ʫʯʘʩʪʢʘʤʠ ʧʘʨʝʥʭʠʤʳ. 

ɺ ʢʨʫʧʥʳʭ ʘʜʝʥʦʤʘʪʦʟʥʳʭ ʦʯʘʛʘʭ 

ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʢʠʩʪʦʟʥʳʝ ʧʦʣʦʩʪʠ 

ʚʝʣʠʯʠʥʦʡ ʦʪ ʙʫʣʘʚʦʯʥʦʡ ʛʦʣʦʚʢʠ ʜʦ ʟʝʨʥʘ 

ʦʨʝʭʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʦʢʨʫʛʣʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʥʘʧʨʷʞʝʥʥʳʤʠ ʩʪʝʥʢʘʤʠ. 

ʕʪʠ ʧʦʣʦʩʪʠ ʩʦʜʝʨʞʘʪ ʚʦʜʷʥʠʩʪʫʶ 

ʧʨʦʟʨʘʯʥʫʶ ʞʠʜʢʦʩʪʴ ʠʣʠ ʩʣʠʟʝʧʦʜʦʙʥʫʶ 

ʤʘʩʩʫ, ʘ ʚ ʩʦʣʠʪʘʨʥʳʭ ʠ, ʦʩʦʙʝʥʥʦ ʚ 

ʩʣʠʚʥʳʭ ʧʦʨʘʞʝʥʠʷʭ, ʦʪʤʝʯʘʶʪʩʷ ʥʝʢʨʦʟ, 

ʛʥʦʡʥʦʝ ʨʘʩʧʣʘʚʣʝʥʠʝ ʪʢʘʥʠ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʙʩʮʝʩʩʦʚ. ɹʨʦʥʭʠʘʣʴʥʳʝ 

(ʣʝʚʳʡ ʠ ʧʨʘʚʳʡ) ʠ ʩʨʝʜʦʩʪʝʥʥʳʝ 

ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ 5-10 

ʨʘʟ ʠ ʙʦʣʝʝ. ʂʘʧʩʫʣʘ ʠʭ ʩʪʘʥʦʚʠʪʩʷ 

ʥʘʧʨʷʞʝʥʥʦʡ, ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʟʨʝʟʘ ʩʦʯʥʦʡ, 

ʧʨʠ ʥʘʜʘʚʣʠʚʘʥʠʠ ʩʪʝʢʘʝʪ ʤʫʪʥʦʚʘʪʘʷ 

ʩʝʨʦ-ʙʝʣʦʛʦ ʮʚʝʪʘ ʞʠʜʢʦʩʪʴ. ʉʨʝʜʦʩʪʝʥʥʳʝ 

ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʢʘʟʝʦʟʥʦʤʫ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ï ʛʥʦʡʥʦ-

ʥʝʢʨʦʪʠʯʝʩʢʦʤʫ ʨʘʩʧʘʜʫ. ʇʨʠ ʘʜʝʥʦʤʘʪʦʟʝ 

ʤʦʛʫʪ ʙʳʪʴ ʤʝʪʘʩʪʘʟʳ ʚ ʜʨʫʛʠʭ ʦʨʛʘʥʘʭ ʠ 

ʨʝʛʠʦʥʘʨʥʳʭ ʣʠʤʬʦʫʟʣʘʭ. ɸʜʝʥʦʤʘʪʦʟ 

ʥʝʦʙʭʦʜʠʤʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʦʪ ʦʩʪʨʦʡ 

ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ, 

ʬʠʙʨʠʥʦʟʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʣʝʛʢʠʭ ʠ 

ʥʝʢʦʪʦʨʳʭ ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ 

(ʜʠʢʪʠʦʢʘʫʣʝʟ, ʧʨʦʪʦʩʪʨʦʥʛʠʣʝʟ, 

ʤʶʣʣʝʨʠʦʟ). 

ɺ ɺʝʪʝʨʠʥʘʨʥʳʭ ʧʨʘʚʠʣʘʭ 

ʚʝʪʩʘʥʵʢʩʧʝʨʪʠʟʳ (2022) ʥʝʪ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ ʞʠʚʦʪʥʳʭ 

ʧʨʠ ʘʜʝʥʦʤʘʪʦʟʝ. ʍʦʪʷ ʧʨʠ ʘʜʝʥʦʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʤʷʩʦ ʠ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʥʘʧʨʘʚʣʷʪʴ ʜʣʷ 

ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʚʘʨʝʥʳʝ ʠ ʚʘʨʝʥʦ-

ʢʦʧʯʝʥʳʝ ʢʦʣʙʘʩʥʳʝ ʠʟʜʝʣʠʷ, ʤʷʩʥʳʝ 

ʭʣʝʙʳ ʠ ʢʦʥʩʝʨʚʳ. ɺʳʧʫʩʢʘʪʴ ʤʷʩʦ ʠ 

ʩʫʙʧʨʦʜʫʢʪʳ ʞʠʚʦʪʥʳʭ, ʙʦʣʴʥʳʭ 

ʘʜʝʥʦʤʘʪʦʟʦʤ, ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ 

ʟʘʧʨʝʱʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʧʦʨʘʞʝʥʥʳʝ ʣʝʛʢʠʝ 

ʠ ʜʨʫʛʠʝ ʦʨʛʘʥʳ ʥʘʜʦ ʫʪʠʣʠʟʠʨʦʚʘʪʴ, ʘ 

ʤʷʩʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʩʣʝ ʧʨʦʚʘʨʢʠ. ʇʨʠ 
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ʠʩʪʦʱʝʥʠʠ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʪʫʰʠ ʠ 

ʦʨʛʘʥʳ ʫʪʠʣʠʟʠʨʫʶʪ. ʐʢʫʨʳ ʧʦʜʣʝʞʘʪ 

ʜʝʟʠʥʬʝʢʮʠʠ [3-5]. 

ɺʠʩʥʘ-ʤʵʜʠ. ʍʨʦʥʠʯʝʩʢʦʝ ʚʠʨʫʩʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʦʚʝʮ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʨʘʞʝʥʠʝʤ ʣʝʛʢʠʭ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ɺʠʨʫʩ ʚʠʩʥʘ-ʤʵʜʠ ʯʘʱʝ ʧʦʨʘʞʘʝʪ ʦʚʝʮ 3-4-

ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʩʪʘʨʰʝ. ɹʦʣʝʶʪ ʦʚʮʳ 

ʚʩʝʭ ʧʦʨʦʜ, ʥʦ ʯʠʩʣʦ ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ 

ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʦʜʳ ʠ ʚʦʟʨʘʩʪʘ 

ʞʠʚʦʪʥʳʭ, ʜʦʩʪʠʛʘʷ ʜʦ 80-90 % ʧʦʛʦʣʦʚʴʷ. 

ɽʩʪʴ ʩʦʦʙʱʝʥʠʷ ʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʠʩʥʘ-

ʤʵʜʠ ʢʦʟ. ɹʦʣʝʟʥʴ ʧʨʦʷʚʣʷʝʪʩʷ ʤʝʜʣʝʥʥʦ, 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʜʚʫʭ ʬʦʨʤʘʭ: 

ʥʝʨʚʥʦʧʘʨʘʣʠʪʠʯʝʩʢʦʡ ï ʚʠʨʫʩ ʚʠʩʥʳ 

(ʧʦʨʘʞʝʥʠʝ ʎʅʉ) ï ʚʳʜʝʣʝʥ ʠʟ ʩʫʩʧʝʥʟʠʠ 

ʤʦʟʛʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ; ʨʝʩʧʠʨʘʪʦʨʥʦʡ ï ʤʵʜʠ, 

ʚʳʜʝʣʷʝʪʩʷ ʠʟ ʣʝʛʢʠʭ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

ʦʚʝʮ. 

ɺʦʩʧʨʦʠʟʚʝʜʝʥʘ ʨʝʧʨʦʜʫʢʮʠʷ 

ʚʠʨʫʩʘ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʘʩʪʨʦʮʠʪʦʚ 

ʯʝʣʦʚʝʢʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʢʪʫʘʣʴʥʦʡ 

ʦʩʪʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʬʠʮʠʨʦʚʘʥʠʷ 

ʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩ 

ʟʘʨʘʞʝʥʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʠ ʧʨʦʜʫʢʪʘʤʠ ʠʭ 

ʫʙʦʷ. ʀʩʪʦʯʥʠʢʦʤ ʚʦʟʙʫʜʠʪʝʣʷ ʷʚʣʷʶʪʩʷ 

ʙʦʣʴʥʳʝ ʦʚʮʳ.      

ɺʦʟʙʫʜʠʪʝʣʴ ʚʠʩʥʘ-ʤʵʜʠ 

ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʜʝʡʩʪʚʠʶ ʭʣʦʨʦʬʦʨʤʘ, 

ʬʦʨʤʘʣʠʥʘ, ʬʝʥʦʣʘ, ʵʪʘʥʦʣʘ ʠ ʜʨʫʛʠʤ 

ʜʝʟʠʥʬʝʢʪʘʥʪʘʤ. ʆʥ ʧʦʣʥʦʩʪʴʶ 

ʠʥʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 56 Áʉ ʚ 

ʪʝʯʝʥʠʝ 20 ʤʠʥ, ʧʨʠ 70 Áʉ ʛʠʙʥʝʪ ʯʝʨʝʟ 10 

ʤʠʥ, ʘ ʧʨʠ ʢʠʧʷʯʝʥʠʠ ï ʤʛʥʦʚʝʥʥʦ. ʕʪʦʪ 

ʚʠʨʫʩ ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ ʫʩʪʦʡʯʠʚʝʝ ʢ 

ʜʝʡʩʪʚʠʶ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ, ʯʝʤ 

ʚʠʨʫʩʳ ʛʝʨʧʝʩʘ, ʧʦʣʠʦʤʠʝʣʠʪʘ, ʙʦʣʝʟʥʠ 

ʅʴʶʢʘʩʣʘ ʠ ʜʨ. ʇʦʨʘʞʝʥʠʷ ʚ ʦʨʛʘʥʘʭ ʦʪ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʚʠʨʫʩʘ ʚʠʩʥʘ-ʤʵʜʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʩʪʝʧʝʥʥʦ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʠ ʜʘʞʝ ʣʝʪ, 

ʧʨʦʷʚʣʷʷʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʪʢʘʥʷʭ 

ʣʝʛʢʠʭ. ʇʨʠ ʚʠʩʥʘ-ʤʵʜʠ ʞʠʚʦʪʥʳʝ ʦʙʳʯʥʦ 

ʭʫʜʝʶʪ. ʇʦʵʪʦʤʫ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠʟ-ʟʘ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʠʩʪʦʱʝʥʠʷ ʩʜʘʶʪ ʥʘ 

ʫʙʦʡ. ʇʨʠ ʩʜʘʯʝ ʥʘ ʙʦʝʥʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

ʫ ʙʦʣʴʥʳʭ ʦʚʝʮ ʥʘʙʣʶʜʘʶʪʩʷ ʨʝʟʢʦ 

ʚʳʨʘʞʝʥʥʳʝ ʩʠʤʧʪʦʤʳ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ. ʇʨʦʩʣʫʰʠʚʘʝʪʩʷ ʙʨʦʥʭʠʘʣʴʥʦʝ ʠ 

ʙʨʦʥʭʦʚʝʟʠʢʫʣʷʨʥʦʝ ʫʯʘʱʝʥʥʦʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʜʳʭʘʥʠʝ, ʠʥʦʛʜʘ ʭʨʠʧʳ. 

ɻʨʫʜʥʘʷ ʢʣʝʪʢʘ ʙʦʣʴʥʳʭ ʦʚʝʮ 

ʵʣʣʠʧʩʦʠʜʥʘʷ, ʧʦʩʣʝʜʥʠʝ ʨʝʙʨʘ ʥʘ 1/3 

ʜʝʤʠʥʝʨʘʣʠʟʦʚʘʥʳ, ʥʝʨʝʟʠʩʪʝʥʪʥʳ ʢ 

ʜʘʚʣʝʥʠʶ. ʀʟ ʥʦʩʦʚʳʭ ʦʪʚʝʨʩʪʠʡ 

ʚʦʟʤʦʞʥʳ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʩʝʨʦʟʥʦ-

ʢʘʪʘʨʘʣʴʥʳʝ ʜʚʫʭʩʪʦʨʦʥʥʠʝ ʠʩʪʝʯʝʥʠʷ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʶʪ ʢʘʰʝʣʴ, 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ 0,5-1,5 ʤʠʥ.  

ʇʨʠ ʦʩʤʦʪʨʝ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ ʦʚʝʮ, 

ʙʦʣʴʥʳʭ ʚʠʩʥʘ-ʤʵʜʠ, ʠʟʤʝʥʝʥʠʷ 

ʦʙʥʘʨʫʞʠʚʘʶʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʣʝʛʢʠʭ ʠ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ. ʄʘʩʩʘ ʠ ʦʙʲʸʤ 

ʣʝʛʢʠʭ ʤʦʛʫʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ 2-4 ʨʘʟʘ ʠ 

ʙʦʣʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʳʤʠ ʫ 

ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ. ʃʝʛʢʠʝ ʥʝ 

ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʦʪ ʚʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ. ʅʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʠʜʥʳ ʯʝʪʢʠʝ ʦʪʧʝʯʘʪʢʠ 

ʨʝʙʝʨ, ʠʥʦʛʜʘ ʩ ʪʦʯʝʯʥʳʤʠ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ, ʣʝʛʦʯʥʘʷ ʪʢʘʥʴ 

ʜʠʬʬʫʟʥʦ ʫʧʣʦʪʥʝʥʘ, ʢʦʥʩʠʩʪʝʥʮʠʷ 

ʢʘʫʯʫʢʦʦʙʨʘʟʥʘʷ. ʎʚʝʪ ʣʝʛʢʠʭ ʠʟʤʝʥʷʝʪʩʷ 

ʠ ʤʦʞʝʪ ʙʳʪʴ ʙʣʝʜʥʦ-ʨʦʟʦʚʳʤ ʠʣʠ 

ʩʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤ ʩ ʞʝʣʪʳʤ ʦʪʪʝʥʢʦʤ. 

ʅʘ ʨʘʟʨʝʟʝ ʪʢʘʥʴ ʣʝʛʢʦʛʦ ʩʫʭʦʚʘʪʘ, 

ʦʜʥʦʨʦʜʥʘ ʧʦ ʮʚʝʪʫ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʘʟʨʝʟʘ ʤʦʛʫʪ ʙʳʪʴ ʤʝʣʢʠʝ ʦʯʘʛʠ 

ʧʦʨʘʞʝʥʠʷ. ʇʦʨʘʞʝʥʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʚʦ ʚʩʝʭ ʯʘʩʪʷʭ ʦʨʛʘʥʘ, ʥʦ ʯʘʱʝ ʚ 

ʜʠʘʬʨʘʛʤʝʥʥʦʡ ʜʦʣʝ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʘʟʨʝʟʘ ʣʝʛʢʠʭ ʦʪʤʝʯʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝ 

ʩʝʨʦʚʘʪʦ-ʧʝʥʠʩʪʦʡ ʞʠʜʢʦʩʪʠ. 

ʀʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ ʪʢʘʥʴ ʨʘʩʰʠʨʝʥʘ, 

ʨʠʩʫʥʦʢ ʜʦʣʝʡ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥ. ɺ 

ʙʨʦʥʭʘʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʝʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʦʚʘʪʦʡ ʠʣʠ ʩʝʨʦʚʘʪʦ-

ʞʝʣʪʦʚʘʪʦʡ, ʩʝʨʦʚʘʪʦ-ʙʝʣʦʡ ʩʣʠʟʠ, 

ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ 

(ʩʨʝʜʦʩʪʝʥʥʳʝ, ʙʨʦʥʭʠʘʣʴʥʳʝ ʠ ʜʨ.) 

ʫʚʝʣʠʯʝʥʳ ʚ 3-5 ʨʘʟ. ʇʨʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʚʠʩʥʘ-

ʤʵʜʠ ʥʝʦʙʭʦʜʠʤʦ ʫ ʞʠʚʦʪʥʳʭ ʠʩʢʣʶʯʘʪʴ 

ʜʠʢʪʠʦʢʘʫʣʝʟ, ʤʶʣʣʝʨʠʦʟ, ʘʜʝʥʦʤʘʪʦʟ, 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʵʪʠʦʣʦʛʠʠ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʠʭ ʙʦʣʝʟʥʷʭ ʪʦʞʝ 

ʚʦʟʥʠʢʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʝ ʚʦʩʧʘʣʝʥʠʝ 

ʣʝʛʢʠʭ. 

ɺ çɺʝʪʝʨʠʥʘʨʥʳʭ ʧʨʘʚʠʣʘʭ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʤʷʩʘ ʠ ʧʨʦʜʫʢʪʦʚ 

ʫʙʦʷ ʞʠʚʦʪʥʳʭè (2022) ʥʝʪ ʨʝʢʦʤʝʥʜʘʮʠʡ 
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ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʷʩʘ ʞʠʚʦʪʥʳʭ, 

ʙʦʣʴʥʳʭ ʚʠʩʥʘ-ʤʵʜʠ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʧʨʠ ʚʠʩʥʘ-ʤʵʜʠ ʚʳʧʫʩʢʘʪʴ ʩ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʨʦʜʫʢʪʳ ʫʙʦʷ ʦʚʝʮ ʠ ʜʨʫʛʠʭ ʫʙʦʡʥʳʭ 

ʞʠʚʦʪʥʳʭ ʚ ʥʝʦʙʝʟʚʨʝʞʝʥʥʦʤ ʚʠʜʝ ʥʝʣʴʟʷ. 

ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʪʫʰʠ ʠ 

ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʫʙʦʷ 

ʙʦʣʴʥʳʭ ʠʣʠ ʩ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʚ 

ʟʘʙʦʣʝʚʘʥʠʠ (ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ) ʚʠʩʥʘ-ʤʵʜʠ 

ʦʚʝʮ ʥʘʜʦ ʥʘʧʨʘʚʣʷʪʴ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʚʘʨʝʥʳʭ ʠ ʚʘʨʝʥʦ-ʢʦʧʯʝʥʳʭ ʢʦʣʙʘʩʥʳʭ 

ʠʟʜʝʣʠʡ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʥʫʪʨʠ ʙʘʪʦʥʘ 

ʥʝ ʥʠʞʝ 75 ÁC) ʠʣʠ ʤʷʩʥʳʭ ʭʣʝʙʦʚ ʠ 

ʢʦʥʩʝʨʚʦʚ ʧʨʠ ʩʪʨʦʛʦʤ ʩʦʙʣʶʜʝʥʠʠ 

ʛʠʛʠʝʥʳ ʧʝʨʝʨʘʙʦʪʢʠ. ɻʦʣʦʚʫ, ʢʦʩʪʠ, 

ʣʝʛʢʠʝ ʠ ʜʨʫʛʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠ 

ʠʟʤʝʥʝʥʥʳʝ ʦʨʛʘʥʳ, ʘ ʪʘʢʞʝ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʥʘʧʨʘʚʣʷʶʪ ʥʘ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʷʩʦʢʦʩʪʥʦʡ ʤʫʢʠ ʠʣʠ 

ʪʝʭʥʠʯʝʩʢʫʶ ʫʪʠʣʠʟʘʮʠʶ. ʂʨʦʚʴ ʠ 

ʵʥʜʦʢʨʠʥʥʦ-ʬʝʨʤʝʥʪʥʦʝ ʩʳʨʴʝ ʧʨʠ 

ʘʜʝʥʦʤʘʪʦʟʝ ʠ ʚʠʩʥʘ-ʤʵʜʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʫʭʠʭ 

ʞʠʚʦʪʥʳʭ ʢʦʨʤʦʚ ʠʣʠ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʥʘ 

ʪʝʭʥʠʯʝʩʢʠʝ ʮʝʣʠ, ʰʢʫʨʳ ʧʦʜʚʝʨʛʘʶʪ 

ʜʝʟʠʥʬʝʢʮʠʠ [3, 6]. 

ʇʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟ (ʢʘʟʝʦʟʥʳʡ 

ʣʠʤʬʘʜʝʥʠʪ). ʍʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʤʥʦʛʠʭ 

ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ, 

ʣʝʛʢʠʭ, ʧʝʯʝʥʠ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʘʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʭ 

ʢʘʟʝʦʟʥʳʭ ʦʯʘʛʦʚ, ʠʩʪʦʱʝʥʠʝʤ ʠ ʛʠʙʝʣʴʶ 

ʜʦ 60 % ʞʠʚʦʪʥʳʭ.  

ɺʦʟʙʫʜʠʪʝʣʴ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʘ 

(Yersinia pseudotuberculosis) ʧʦʨʘʞʘʝʪ 

ʦʚʝʮ, ʢʦʟ, ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʩʚʠʥʝʡ, 

ʣʦʰʘʜʝʡ, ʢʨʦʣʠʢʦʚ, ʟʘʡʮʝʚ ʠ ʜʨʫʛʠʭ 

ʛʨʳʟʫʥʦʚ, ʷʚʣʷʝʪʩʷ ʦʧʘʩʥʳʤ ʜʣʷ ʯʝʣʦʚʝʢʘ 

ʠ ʧʪʠʮʳ. 

ɹʦʣʝʟʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚʦ ʤʥʦʛʠʭ 

ʩʪʨʘʥʘʭ ʤʠʨʘ ʩ ʨʘʟʚʠʪʳʤ ʦʚʮʝʚʦʜʩʪʚʦʤ ʠ 

ʢʨʦʣʠʢʦʚʦʜʩʪʚʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʫʟʝʣʢʦʚʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ 

ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʦʚ, ʚʥʝʰʥʝ 

ʩʭʦʜʥʳʭ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʠ ʪʫʙʝʨʢʫʣʝʟʝ, ʘ 

ʪʘʢʞʝ ʧʦʨʘʞʝʥʠʝʤ ʣʠʤʬʦʫʟʣʦʚ ʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. Y. 

pseudotuberculosis ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʚ 

ʤʷʩʝ, ʛʥʦʝ, ʚ ʬʝʢʘʣʴʥʳʭ ʤʘʩʩʘʭ ʠ ʚ ʧʦʯʚʝ, 

ʥʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʨʘʟʣʠʯʥʳʤ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤ ʩʨʝʜʩʪʚʘʤ. 

ʌʦʨʤʘʣʴʜʝʛʠʜ 0,25 % ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʫʙʠʚʘʝʪ ʤʠʢʨʦʙʥʳʝ ʢʣʝʪʢʠ ʟʘ 1-6 ʤʠʥʫʪ. 

ɺʦʟʙʫʜʠʪʝʣʴ ʩʦʭʨʘʥʷʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ. ɺʦʟʙʫʜʠʪʝʣʴ 

ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʘ ʟʘʥʦʩʠʪʩʷ ʚ 

ʙʣʘʛʦʧʦʣʫʯʥʦʝ ʭʦʟʷʡʩʪʚʦ ʩ ʚʥʦʚʴ 

ʧʦʩʪʫʧʠʚʰʠʤʠ ʞʠʚʦʪʥʳʤʠ. ʀʩʪʦʯʥʠʢʦʤ 

ʠʥʬʝʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʴʥʳʝ ʠ 

ʧʝʨʝʙʦʣʝʚʰʠʝ ʦʚʮʳ, ʢʦʟʳ, ʢʨʫʧʥʳʡ 

ʨʦʛʘʪʳʡ ʩʢʦʪ, ʣʦʰʘʜʠ, ʩʚʠʥʴʠ, ʢʨʦʣʠʢʠ, 

ʟʘʡʮʳ ʠ ʜʨʫʛʠʝ ʛʨʳʟʫʥʳ. ɿʘʨʘʞʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʧʦʚʨʝʞʜʝʥʥʫʶ ʢʦʞʫ, 

ʘʣʠʤʝʥʪʘʨʥʳʤ ʠ ʘʵʨʦʛʝʥʥʳʤ ʤʝʪʦʜʦʤ. 

ɺʳʜʝʣʷʝʪʩʷ ʚʦʟʙʫʜʠʪʝʣʴ ʩ ʚʳʜʝʣʝʥʠʷʤʠ ʠ 

ʩ ʛʥʦʡʥʦʡ ʤʘʩʩʦʡ ʠʟ ʩʚʠʱʝʡ ʠ ʛʥʦʡʥʦ-

ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ [12]. 

ʋ ʦʚʝʮ ʠ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ 

ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟ ʯʘʱʝ ʧʨʦʪʝʢʘʝʪ 

ʭʨʦʥʠʯʝʩʢʠ, ʙʝʟ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʦʪʣʠʯʘʶʪʩʷ ʧʨʠ ʩʠʣʴʥʦʤ ʧʦʨʘʞʝʥʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʣʠʤʬʦʫʟʣʦʚ. 

ʃʠʤʬʦʫʟʣʳ ʤʦʛʫʪ ʙʳʪʴ ʛʦʨʷʯʠʤʠ, ʧʨʠ 

ʧʦʩʣʝʜʫʶʱʠʤ ʚʩʢʨʳʪʠʠ ʚʳʷʚʣʷʝʪʩʷ 

ʛʥʦʡʥʘʷ ʤʘʩʩʘ ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ɺ 

ʣʝʛʢʠʭ ʦʪʣʠʯʘʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ, ʫ ʙʘʨʘʥʦʚ ï ʦʨʭʠʪʳ, 

ʵʧʠʜʠʜʠʤʠʪʳ, ʫ ʢʦʨʦʚ ʠ ʦʚʮʝʤʘʪʦʢ ï 

ʤʘʩʪʠʪʳ, ʘʙʦʨʪʳ, ʫ ʩʚʠʥʝʡ ï ʞʝʣʪʫʭʘ, 

ʦʪʝʢʠ. ʇʨʠ ʚʝʪʩʘʥʵʢʩʧʝʨʪʠʟʝ ʚ ʣʝʛʢʠʭ ʦʚʝʮ 

ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚʳʷʚʣʷʶʪ ʩʝʨʳʝ 

ʠʣʠ ʩʝʨʦ-ʟʝʣʝʥʳʝ ʫʟʝʣʢʠ, ʚʝʣʠʯʠʥʦʡ ʦʪ 

ʢʦʥʦʧʣʷʥʦʛʦ ʟʝʨʥʘ ʜʦ ʛʦʣʫʙʠʥʦʛʦ ʷʡʮʘ, 

ʦʢʨʫʞʝʥʥʳʝ ʧʣʦʪʥʦʡ ʪʢʘʥʥʦʡ ʢʘʧʩʫʣʦʡ. ɺ 

ʫʟʝʣʢʘʭ ʩʦʜʝʨʞʠʪʩʷ ʩʝʨʦʚʘʪʦ-ʟʝʣʝʥʦʚʘʪʘʷ 

ʤʘʩʩʘ. ɺ ʧʝʯʝʥʠ, ʩʝʣʝʟʝʥʢʝ, ʧʦʯʢʘʭ ʠ 

ʨʝʛʠʦʥʘʨʥʳʭ ʣʠʤʬʦʫʟʣʘʭ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʦʯʘʞʢʠ ʩ ʪʚʦʨʦʞʠʩʪʦʡ ʤʘʩʩʦʡ ʠ ʩʦʣʷʤʠ 

ʠʟʚʝʩʪʠ. ɺ ʤʳʰʮʘʭ ʢʨʫʧʘ, ʩʧʠʥʳ ʠ ʷʛʦʜʠʮ, 

ʚ ʨʝʛʠʦʥʘʨʥʳʭ ʣʠʤʬʦʫʟʣʘʭ ʚʳʷʚʣʷʶʪ 

ʦʯʘʞʢʠ, ʦʢʨʫʞʝʥʥʳʝ ʧʣʦʪʥʦʡ ʢʘʧʩʫʣʦʡ.  

ʋ ʢʨʦʣʠʢʦʚ, ʟʘʡʮʝʚ ʠ ʜʨʫʛʠʭ 

ʛʨʳʟʫʥʦʚ ʚ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʘʭ ʠ ʚ 

ʩʪʝʥʢʝ ʢʠʰʝʯʥʠʢʘ ʤʦʛʫʪ ʙʳʪʴ ʥʝʙʦʣʴʰʠʝ 

ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʦʯʘʞʢʠ ʩ ʩʝʨʦʚʘʪʦ-

ʞʝʣʪʦʚʘʪʳʤ ʩʦʜʝʨʞʠʤʳʤ. ʉʝʣʝʟʝʥʢʘ 

ʫʚʝʣʠʯʝʥʘ, ʙʫʛʨʠʩʪʘʷ. ʃʠʤʬʦʫʟʣʳ ʪʫʰʝʢ 

ʫʚʝʣʠʯʝʥʳ ʩ ʩʝʨʦʚʘʪʦ-ʞʝʣʪʦʚʘʪʳʤʠ 

ʦʯʘʞʢʘʤʠ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʪʝʯʝʥʠʠ 

ʙʦʣʝʟʥʠ ʫʧʠʪʘʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ 

ʧʦʥʠʞʘʝʪʩʷ. 
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 ʇʨʠ ʥʘʣʠʯʠʠ ʧʨʠʟʥʘʢʦʚ ʠʩʪʦʱʝʥʠʷ 

ʠ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʦʨʘʞʝʥʠʡ ʣʠʤʬʦʫʟʣʦʚ, 

ʘ ʪʘʢʞʝ ʧʨʠ ʚʳʷʚʣʝʥʠʠ 

ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʦʯʘʞʢʦʚ ʚ ʤʳʰʮʘʭ 

ʪʫʰʫ ʠ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ ʫʪʠʣʠʟʠʨʫʶʪ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʩʪʦʱʝʥʠʷ ʠ ʧʦʨʘʞʝʥʠʠ 

ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʣʠʤʬʦʫʟʣʦʚ 

ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ ʦʪʧʨʘʚʣʷʶʪ ʚ ʫʪʠʣʴ, 

ʪʫʰʠ ʥʘ ʧʨʦʤʧʝʨʝʨʘʙʦʪʢʫ. ʐʢʫʨʳ 

ʧʦʜʣʝʞʘʪ ʜʝʟʠʥʬʝʢʮʠʠ, ʵʥʜʦʢʨʠʥʥʦ-

ʬʝʨʤʝʥʪʥʦʝ ʩʳʨʴʝ ʥʝ ʩʦʙʠʨʘʶʪ, ʢʨʦʚʴ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ ʥʘ ʩʫʭʠʝ ʞʠʚʦʪʥʳʝ ʢʦʨʤʘ. 

ʄʠʢʦʟʳ ʛʣʫʙʦʢʠʝ (ʚʠʩʮʝʨʘʣʴʥʳʝ). 

ʕʪʦ ʛʨʫʧʧʘ ʙʦʣʝʟʥʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʨʘʟʣʠʯʥʳʤʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʛʨʠʙʘʤʠ. 

ʄʠʢʦʟʳ ʚʳʷʚʣʷʶʪ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. 

ʄʠʢʦʟʳ ʨʝʛʠʩʪʨʠʨʫʶʪ ʫ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʧʨʦʤʳʩʣʦʚʳʭ 

ʞʠʚʦʪʥʳʭ, ʫ ʛʨʳʟʫʥʦʚ, ʧʪʠʮʳ, ʨʳʙ ʠ ʧʯʝʣ. 

ʄʥʦʛʠʝ ʤʠʢʦʟʳ ʷʚʣʷʶʪʩʷ ʦʧʘʩʥʳʤʠ ʜʣʷ 

ʯʝʣʦʚʝʢʘ. ʄʠʢʦʟʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʦʜʨʘʟʜʝʣʷʪʴ ʥʘ ʚʠʩʮʝʨʘʣʴʥʳʝ (ʛʣʫʙʦʢʠʝ ï 

ʛʠʩʪʦʧʣʘʟʤʦʟ, ʢʨʠʧʪʦʢʦʢʢʦʟ, 

ʢʦʢʮʠʜʠʦʠʜʦʤʠʢʦʟ, ʤʫʢʦʨʤʠʢʦʟ, 

ʨʠʥʦʩʧʦʨʠʜʠʦʟ, ʘʩʧʝʨʛʠʣʣʝʟ ʠ ʜʨ.) ʠ 

ʜʝʨʤʘʪʦʤʠʢʦʟʳ (ʢʦʞʥʳʝ ï ʪʨʠʭʦʬʠʪʠʷ, 

ʤʠʢʨʦʩʧʦʨʠʷ, ʬʘʚʫʩ). ʆʪʜʝʣʴʥʦ ʤʦʞʥʦ 

ʦʙʦʟʥʘʯʠʪʴ ʛʣʫʙʦʢʠʝ ʤʠʢʦʟʳ ʢʦʞʠ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʨʘʟʚʠʚʘʶʪʩʷ ʫʟʝʣʢʠ ʚ ʩʦʙʩʪʚʝʥʥʦ 

ʢʦʞʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʷʟʚ 

(ʢʨʠʧʪʦʢʦʢʢʦʟ, ʙʣʘʩʪʦʤʠʢʦʟ) [11]. 

ʋ ʚʦʟʙʫʜʠʪʝʣʝʡ ʤʠʢʦʟʦʚ ʚʳʨʘʞʝʥ 

ʦʧʨʝʜʝʣʸʥʥʳʡ ʪʨʦʧʠʟʤ. ʅʦ ʤʥʦʛʠʝ 

ʚʦʟʙʫʜʠʪʝʣʠ ʛʣʫʙʦʢʠʭ ʤʠʢʦʟʦʚ ʤʦʛʫʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʚʥʝ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʠ 

ʯʝʣʦʚʝʢʘ ʠ ʨʘʩʪʠ ʥʘ ʤʝʨʪʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʢʣʝʪʯʘʪʢʝ. ɺʠʩʮʝʨʘʣʴʥʳʭ ʤʠʢʦʟʦʚ ʤʥʦʛʦ, 

ʥʦ ʦʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʩʯʠʪʘʶʪʩʷ 

ʛʠʩʪʦʧʣʘʟʤʦʟ, ʢʦʢʮʠʜʠʦʠʜʦʤʠʢʦʟ, 

ʢʨʠʧʪʦʢʦʢʢʦʟ, ʢʘʥʜʠʜʘʤʠʢʦʟ, ʘʩʧʝʨʛʠʣʣʝʟ, 

ʤʫʢʦʨʤʠʢʦʟ ʠ ʜʨ. ʅʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ 

ʚʝʪʝʨʠʥʘʨʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʜʦʣʞʥʳ 

ʫʜʝʣʷʪʴ ʘʩʧʝʨʛʠʣʣʝʟʫ. ʆʧʠʩʘʥʳ ʩʣʫʯʘʠ 

ʘʩʧʝʨʛʠʣʣʝʟʘ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʞʠʚʦʪʥʳʭ 

ʠ ʧʪʠʮʳ. ɺʦʟʙʫʜʠʪʝʣʝʤ ʘʩʧʝʨʛʠʣʣʝʟʘ 

ʷʚʣʷʶʪʩʷ ʛʨʠʙʳ ʨʦʜʘ Aspergillus fumigatus, 

Aspergillus niger ʠ ʜʨ. ʇʘʪʦʛʝʥʥʳʝ 

ʘʩʧʝʨʛʠʣʣʳ ʧʨʦʜʫʮʠʨʫʶʪ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ 

ʬʝʨʤʝʥʪʳ ʠ ʵʥʜʦʪʦʢʩʠʥʳ. ɺ 

ʛʨʘʥʫʣʝʤʘʪʦʟʥʳʭ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʦʯʘʛʘʭ 

ʛʠʬʳ ʤʠʮʝʣʠʷ ʨʘʟʚʝʪʚʣʝʥʥʳʝ, ʰʠʨʦʢʠʝ ʠ 

ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ 

ʟʘʨʘʞʝʥʠʝ ʮʳʧʣʷʪ ʠ ʢʨʦʣʠʢʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʛʠʙʝʣʠ ʥʘ 3-5 ʜʥʠ ʦʪ ʘʩʧʝʨʛʠʣʣʝʟʘ. 

ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʳʝ ʧʦʨʘʞʝʥʠʷ ʚʳʷʚʣʷʶʪʩʷ 

ʚ ʣʝʛʢʠʭ ʠ ʧʦʯʢʘʭ. ʀʩʪʦʯʥʠʢʦʤ 

ʚʦʟʙʫʜʠʪʝʣʷ ʠʥʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʢʦʨʤʘ, 

ʧʦʨʘʞʝʥʥʳʝ ʘʩʧʝʨʛʠʣʣʘʤʠ. ʂ ʬʘʢʪʦʨʘʤ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʘʩʧʝʨʛʠʣʣʝʟʘ, ʦʪʥʦʩʷʪʩʷ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ. ʋ 

ʦʩʣʘʙʣʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʧʨʠ 

ʩʢʫʯʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʜʘʞʝ ʥʝʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ ʛʨʠʙʘ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ ʣʝʛʢʠʭ ʠ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ. ɸʩʧʝʨʛʠʣʣʝʟ ʫ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʯʘʱʝ ʧʨʦʪʝʢʘʝʪ 

ʙʝʩʩʠʤʧʪʦʤʥʦ. ɹʦʣʝʟʥʴ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ 

ʚʪʦʨʠʯʥʦʡ. ʋ ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʘʩʧʝʨʛʠʣʣʝʟ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʛʨʘʥʫʣʝʤʘʪʦʟʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ ʠ ʠʥʦʛʜʘ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ. ɺ 

ʮʝʥʪʨʝ ʫʟʝʣʢʦʚ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʠʪʠ 

ʤʠʮʝʣʠʷ, ʨʘʜʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʛʨʘʥʫʣʝʤʝ [9- 12]. 

ʇʦʩʣʝʫʙʦʡʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʘʩʧʝʨʛʠʣʣʝʟʘ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʠʠ 

ʩʦʜʝʨʞʠʤʦʛʦ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʚʦʟʙʫʜʠʪʝʣʷ ʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʧʦʨʘʞʝʥʥʳʭ ʪʢʘʥʝʡ. ʇʨʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʘʪʴ ʩʘʧ, ʧʘʨʘʟʠʪʘʨʥʳʝ 

ʙʦʣʝʟʥʠ, ʛʠʩʪʦʧʣʘʟʤʦʟ, ʢʨʠʧʪʦʢʦʢʢʦʟ ʠ 

ʤʫʢʦʨʤʠʢʦʟ. ɽʩʣʠ ʧʨʠ ʫʙʦʝ ʞʠʚʦʪʥʳʭ ʠʣʠ 

ʧʪʠʮʳ ʚʳʷʚʣʝʥ ʘʩʧʠʨʛʠʣʣʝʟ, ʪʦ ʩ ʫʯʝʪʦʤ 

ʦʧʘʩʥʦʩʪʠ ʘʬʣʘʪʦʢʩʠʥʦʚ ʧʨʦʜʫʢʪʳ ʫʙʦʷ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʜʦʣʞʥʳ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʘʥʘʣʠʟʫ. ʇʨʠ ʵʪʦʤ 

ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʢʦʨʤʦʚ, ʘ ʪʫʰʫ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʩʣʫʯʘʷʭ 

ʚʳʩʦʢʦʛʦ ʦʙʱʝʛʦ ʤʠʢʨʦʙʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʠʣʠ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʩʘʣʴʤʦʥʝʣʣ ʤʷʩʦ 

ʧʦʜʚʝʨʛʘʶʪ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʶ ʧʨʦʚʘʨʢʦʡ. 

ʇʨʠ ʜʦʧʫʩʪʠʤʦʤ ʫʨʦʚʥʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʠ ʦʪʩʫʪʩʪʚʠʠ ʩʘʣʴʤʦʥʝʣʣ ʪʫʰʫ ʥʘʧʨʘʚʣʷʶʪ 

ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ ʠ 

ʢʦʥʩʝʨʚʦʚ. ʇʨʠ ʤʠʢʦʟʘʭ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʜʠʩʪʨʦʬʠʯʝʩʢʠʤʠ 
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ʠʟʤʝʥʝʥʠʷʤʠ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʠ ʚ 

ʤʫʩʢʫʣʘʪʫʨʝ, ʚʩʝ ʧʨʦʜʫʢʪʳ ʫʙʦʷ (ʢʨʦʤʝ 

ʰʢʫʨ) ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʫʪʠʣʠʟʘʮʠʶ. ʐʢʫʨʳ 

ʚʳʧʫʩʢʘʶʪ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ. ʂʨʦʚʴ ʠ 

ʵʥʜʦʢʨʠʥʥʦ-ʬʝʨʤʝʥʪʥʳʝ ʩʳʨʴʝ ʥʝ 

ʩʦʙʠʨʘʶʪ. ɺ ʩʳʨʦʤ ʚʠʜʝ ʩ ʧʨʝʜʧʨʠʷʪʠʷ 

ʥʠʯʝʛʦ ʥʝ ʨʝʘʣʠʟʫʝʪʩʷ [3-5]. 

ɿʘʢʣʶʯʝʥʠʝ. ɸʥʘʣʠʟʠʨʫʷ ʵʪʠ 

ʜʘʥʥʳʝ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʪʘʢʠʝ 

ʙʦʣʝʟʥʠ ʢʘʢ ʣʝʧʪʦʩʧʠʨʦʟ, ʣʠʩʪʝʨʠʦʟ, 

ʘʢʪʠʥʦʙʘʮʠʣʣʝʟ, ʘʜʝʥʦʤʘʪʦʟ, ʚʠʩʥʘ-ʤʵʜʠ, 

ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟ, ʘʩʧʝʨʛʠʣʣʝʟ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʉʢʨʳʪʦ ʙʦʣʴʥʳʝ ʠ 

ʧʝʨʝʙʦʣʝʚʰʠʝ ʞʠʚʦʪʥʳʝ ʠʣʠ ʥʦʩʠʪʝʣʠ 

ʚʦʟʙʫʜʠʪʝʣʠ ʙʦʣʝʟʥʠ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ ʥʘ 

ʙʦʝʥʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʵʪʦʤʫ 

ʚʝʪʝʨʠʥʘʨʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚʩʝʭ ʙʦʝʥʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʜʦʣʞʥʳ, ʩ ʫʯʝʪʦʤ 

ʧʘʪʦʛʥʦʤʦʥʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ, 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʵʪʠ 

ʙʦʣʝʟʥʠ, ʟʘʧʨʝʱʘʪʴ ʚʳʧʫʩʢ ʧʨʦʜʫʢʪʦʚ 

ʫʙʦʷ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʥʝʦʙʝʟʚʨʝʞʝʥʥʦʤ 

ʚʠʜʝ ʠ ʥʘʧʨʘʚʣʷʪʴ ʠʭ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʫʶ ʪʝʨʤʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʝ ʥʠʞʝ 75 Áʉ ʠʣʠ ʧʨʦʚʘʨʢʫ.  

ʇʨʦʜʘʞʘ ʤʷʩʘ ʥʘ ʨʳʥʢʘʭ ʠ ʚ ʜʨʫʛʠʭ 

ʪʦʨʛʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʪ ʞʠʚʦʪʥʳʭ, 

ʙʦʣʴʥʳʭ ʠ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʪʘʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʣʝʧʪʦʩʧʠʨʦʟ, ʣʠʩʪʝʨʠʦʟ, 

ʘʢʪʠʥʦʙʘʮʠʣʣʝʟ, ʘʜʝʥʦʤʘʪʦʟ, 

ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟ, ʘʩʧʝʨʛʠʣʣʝʟ ʠ ʚʠʩʥʘ-

ʤʵʜʠ ʥʝ ʜʦʣʞʥʘ ʜʦʧʫʩʢʘʪʴʩʷ.  

ɺ ʦʪʯʝʪʝ ʧʦ ʚʝʪʩʘʥʵʢʩʧʝʨʪʠʟʝ 

(ʬʦʨʤʘ 5-ʚʝʪ) ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ 

ʦʪʜʝʣʴʥʳʤʠ ʩʪʨʦʯʢʘʤʠ ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʳʝ 

ʙʦʣʝʟʥʠ, ʠʤʝʶʱʠʝ ʫ ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʩʪʨʦʛʦʛʦ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʠʷ ʠʥʬʝʢʮʠʡ ʫ ʫʙʦʡʥʳʭ 

ʞʠʚʦʪʥʳʭ. ɺ ʧʨʘʚʠʣʘʭ ʚʝʪʩʘʥʵʢʩʧʝʨʪʠʟʳ 

ʥʘʜʦ ʦʪʜʝʣʴʥʳʤ ʧʫʥʢʪʦʤ ʠʟʣʦʞʠʪʴ 

ʚʝʪʩʘʥʦʮʝʥʢʫ ʤʷʩʘ ʠ ʩʫʙʧʨʦʜʫʢʪʦʚ ʧʨʠ 

ʚʳʷʚʣʝʥʠʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʙʦʣʝʟʥʝʡ. 
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ʂ ɺʆʇʈʆʉʋ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ ɺɽʊɽʈʀʅɸʈʅʆ-ʉɸʅʀʊɸʈʅʆʁ ʕʂʉʇɽʈʊʀɿʓ 

ʇʈʆɼʋʂʊʆɺ ʋɹʆʗ ɾʀɺʆʊʅʓʍ ʇʈʀ ʆʊɼɽʃʔʅʓʍ ɹʆʃɽɿʅʗʍ 

 

ɸʙʜʫʣʣʘʝʚʘ ɸ.ʄ., ɹʝʣʦʫʩʦʚ ɺ.ʀ., ʖʩʫʧʦʚʘ ɻ.ʈ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʚʝʪʝʨʠʥʘʨʥʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚʩʝʭ ʩʢʦʪʦʙʦʝʥ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʧʘʪʦʛʥʦʤʦʥʠʯʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʠ ʟʘʧʨʝʪʠʪʴ ʚʳʧʫʩʢ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʥʝʦʙʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ ʠ 

ʦʪʧʨʘʚʣʷʪʴ ʠʭ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʪʝʨʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝ ʤʝʥʝʝ 75  ʩʦ 

ʩʚʘʨʢʦʡ ʠʣʠ ʙʝʟ ʥʝʝ. ʇʨʦʜʘʞʘ ʤʷʩʘ ʥʘ ʨʳʥʢʘʭ ʠ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʪʦʨʛʦʚʣʠ ʦʪ ʞʠʚʦʪʥʳʭ, 

ʙʦʣʴʥʳʭ ʠ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʣʝʧʪʦʩʧʠʨʦʟ, ʣʠʩʪʝʨʠʦʟ, 

ʘʢʪʠʥʦʙʘʢʪʝʨʠʦʟ, ʘʜʝʥʦʤʘʪʦʟ, ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟ, ʘʩʧʝʨʛʠʣʣʝʟ ʠ ʚʠʩʥʘ-ʤʝʜʠ, ʜʦʣʞʥʘ ʙʳʪʴ 

ʟʘʧʨʝʱʝʥʘ ʠ ʦʪʨʘʞʝʥʘ ʚ ʘʢʪʝ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʦʩʤʦʪʨʘ (ʬʦʨʤʘ 5-ʚʝʪ). 

 

ON THE ISSUE OF IMPROVING THE VETERINARY AND SANITARY EXAMINATION OF 

ANIMAL SLAUGHTER PRODUCTS 

 

Abdullayeva A.M., Belousov V.I., Yusupova G.R. 

Summary 

 

The article provides recommendations to veterinary specialists of all slaughterhouses to 

diagnose zooanthroponotic diseases in a timely manner, taking into account pathognomonic signs, 

and prohibit the release of slaughter products without restriction in an untreated form and send them 

for processing, providing for thermal effects of at least 75 ÁWith or without welding. The sale of 

meat in markets and other trading enterprises from animals, patients and suspected diseases such as 

leptospirosis, listeriosis, actinobacillosis, adenomatosis, pseudotuberculosis, aspergillosis and visna-

medi should not be allowed and should be reflected in the veterinary examination report (form 5-

vet).
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ɺʳʨʘʱʠʚʘʥʠʝ ʦʩʦʙʦ ʮʝʥʥʳʭ ʚʠʜʦʚ 

ʨʳʙ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʨʘʩʪʝʪ ʫʜʘʨʥʳʤʠ 

ʪʝʤʧʘʤʠ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʤʘʩʰʪʘʙʥʦʛʦ 

ʠʩʪʦʱʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʳʙʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʧʫʣʷʮʠʡ 

ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ ʂʘʩʧʠʡʩʢʦʤ ʠ ɸʟʦʚʦ-

ʏʝʨʥʦʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʘʭ ʚ ʢʦʥʮʝ 20 ï 

ʥʘʯʘʣʝ 21 ʚʝʢʘ. 

ʈʳʙʦʚʦʜʩʪʚʦ ʥʘ ʈʫʩʠ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ ʠʩʧʦʢʦʥ ʚʝʢʦʚ. ɽʱʝ ʚ X 

ʚʝʢʝ ʅʦʚʛʦʨʦʜ ʙʳʣ ʟʥʘʤʝʥʠʪ ʩʚʦʠʤʠ 

ʧʨʫʜʦʚʳʤʠ ʨʳʙʦʚʦʜʘʤʠ. ʆʜʥʘʢʦ, ʥʘʫʯʥʳʡ 

ʧʦʜʭʦʜ ʢ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ 

ʦʩʦʙʦ ʮʝʥʥʳʭ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʨʳʙ 

ʙʳʣ ʧʨʠʤʝʥʸʥ ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

XIX  ʚʝʢʘ ʘʢʘʜʝʤʠʢʦʤ ʀʤʧʝʨʘʪʦʨʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʧʨʦʬʝʩʩʦʨʦʤ ʌʠʣʠʧʦʤ 

ɺʘʩʠʣʴʝʚʠʯʝʤ ʆʚʩʷʥʥʠʢʦʚʳʤ, 

ʢʦʤʘʥʜʠʨʦʚʘʥʥʳʤ ʚ ɸʩʪʨʘʭʘʥʴ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʳʙʦʚʦʜʩʪʚʘ ʥʘ ɺʦʣʛʝ ʠ 

ʂʘʩʧʠʠ. ʀʤ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʩʝʪʨʦʚʳʭ ʠ ʧʦʣʫʯʝʥʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʝ 

ʧʦʪʦʤʩʪʚʦ ʩʪʝʨʣʷʜʠ (1860). ɺ ʩʚʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʬʝʩʩʦʨ ʆʚʩʷʥʥʠʢʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣ ʫʩʧʝʰʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 

ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʝʥʦʛʦ-ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʷ 

ʂʘʨʣʘ ʄʘʢʩʠʤʦʚʠʯʘ ɹʵʨʘ ʧʦ 

ʠʥʢʫʙʠʨʦʚʘʥʠʶ ʠʢʨʳ ʛʫʩʪʝʨʳ. 

ʅʦ ʥʘʨʘʙʦʪʢʠ ʟʥʘʤʝʥʠʪʳʭ ʫʯʝʥʳʭ 

ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ 

ʤʘʩʰʪʘʙʥʦ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ 

ʜʚʘʜʮʘʪʦʤ ʚʝʢʝ, ʢʦʛʜʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʪʘʣʦ 

ʦʩʦʟʥʘʚʘʪʴ ʠʩʯʝʨʧʘʝʤʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʨʳʙʥʳʭ ʨʝʩʫʨʩʦʚ. ʊʝʭʥʦʣʦʛʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ ʠ ʪʦʚʘʨʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʩʪʝʨʣʷʜʠ, ʜʨʫʛʠʭ 

ʦʜʦʤʘʰʥʝʥʥʳʭ ʬʦʨʤ ʦʩʝʪʨʦʚʳʭ ʠ ʠʭ 

ʛʠʙʨʠʜʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʩʪʦʷʥʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʫʯʝʥʳʤʠ-ʨʳʙʦʚʦʜʘʤʠ. 

ʇʨʠ ʵʪʦʤ, ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʝʜʠʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʨʘʩʣʠ ʚʳʨʘʱʠʚʘʥʠʷ ʦʩʦʙʦ 

ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ. ɸ ʨʝʟʢʦʝ ʧʦʜʦʨʦʞʘʥʠʝ 

ʠ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʘ ʧʦʩʪʘʚʦʢ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ ʠʤʧʦʨʪʥʳʭ ʢʦʨʤʦʚ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠʚʝʣʦ ʢ ʩʪʠʭʠʡʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 

ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʢʦʪʦʨʳʭ ʧʦʢʘ ʥʝ 

ʜʦʩʪʠʛʣʦ ʫʨʦʚʥʷ ʟʘʨʫʙʝʞʥʳʭ ʘʥʘʣʦʛʦʚ. 

ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

ʨʳʙʦʚʦʜʯʝʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʧʨʦʜʘʞʘ 

ʤʦʣʦʜʠ, ʧʦʣʫʯʝʥʠʝ ʠʢʨʳ, ʚʳʨʘʱʠʚʘʥʠʝ ʜʦ 

ʪʦʚʘʨʥʦʡ ʤʘʩʩʳ, ʧʣʝʤʝʥʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ), 

ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚ ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ [6, 7]. 

ʇʨʠ ʠʥʪʝʥʩʠʚʥʳʭ ʤʝʪʦʜʘʭ 

ʢʦʨʤʣʝʥʠʷ, ʛʜʝ ʧʨʘʢʪʠʯʝʩʢʠ 100 % 

ʧʨʦʜʫʢʮʠʠ ʧʦʣʫʯʘʶʪ ʟʘ ʩʯʝʪ 

ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ, ʚʦʟʥʠʢʘʝʪ 

ʨʷʜ ʦʙʤʝʥʥʳʭ ʧʘʪʦʣʦʛʠʡ, ʚʳʟʚʘʥʥʳʭ 

ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʴʶ ʠʣʠ 

ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴʶ ʢʦʤʧʦʥʝʥʪʦʚ ʇʂ, 

ʥʘʨʫʰʝʥʠʷʤʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ, 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʥʝʚʝʨʥʳʤ ʨʝʞʠʤʦʤ 

ʢʦʨʤʣʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʫʷʟʚʠʤʦʡ ʩʠʩʪʝʤʦʡ 

ʜʣʷ ʧʘʛʫʙʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʪʘʢʦʛʦ ʨʦʜʘ 

ʷʚʣʷʝʪʩʷ ʛʝʧʘʪʦʙʠʣʠʘʨʥʘʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʩʪʦʷʥʩʪʚʦ ʚʥʫʪʨʝʥʥʝʡ 

ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ, ʚʳʧʦʣʥʷʶʱʘʷ 
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ʤʥʦʞʝʩʪʚʦ ʵʥʜʦʢʨʠʥʥʳʭ ʠ ʵʢʟʦʢʨʠʥʥʳʭ 

ʬʫʥʢʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʪʦʢʩʠʢʘʮʠʶ ʵʢʟʦ- 

ʠ ʵʥʜʦʪʦʢʩʠʥʦʚ. ɸ ʧʘʪʦʣʦʛʠʝʡ, ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʧʦʨʘʞʘʶʱʝʡ ʧʦʛʦʣʦʚʴʝ 

ʨʳʙʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʝʛʦʜʥʷ, 

ʩʯʠʪʘʶʪʩʷ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ, ʚ ʦʩʥʦʚʥʦʤ 

ï ʞʠʨʦʚʦʡ ʛʝʧʘʪʦʟ (ʈʠʩʫʥʦʢ 1) [1]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʛʝʧʘʪʦʟʘ (1) ʫ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ 

 

ʇʦʵʪʦʤʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʨʳʙʥʦʡ 

ʧʨʦʜʫʢʮʠʝʡ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ 

ʠ ʩʨʝʜʩʪʚ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʳʙʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ 

ʨʳʙʦʚʦʜʦʚ ʵʬʬʝʢʪʠʚʥʳʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʦʩʥʦʚʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʩʦʭʨʘʥʠʪʴ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʨʳʙʳ 

ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ [2]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʮʝʥʠʪʴ 

ʚʣʠʷʥʠʝ ʥʦʚʦʡ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʚʢʣʶʯʝʥʥʦʡ ʚ ʩʦʩʪʘʚ 

ʧʦʣʥʦʨʘʮʠʦʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ, ʥʘ 

ʧʨʦʬʠʣʴʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ 

ʢʨʦʚʠ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ ʧʦʩʣʝ 60-ʜʥʝʚʥʦʛʦ 

ʢʫʨʩʘ ʧʨʠʤʝʥʝʥʠʷ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʚ 

ʫʩʣʦʚʠʷʭ ʆʆʆ çʉʇɽʎʈʓɹɿɸɺʆɼè ʥʘ 

ʛʦʜʦʚʠʢʘʭ ʩʪʝʨʣʷʜʠ. ʕʪʦ ʪʦʚʘʨʥʘʷ ʨʳʙʘ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʧʨʦʜʘʞʠ. ʈʳʙʘ ʩʦʜʝʨʞʘʣʘʩʴ ʚ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʙʘʩʩʝʡʥʘʭ ʀʊʎɸ, ʚʳʩʦʪʦʡ 

1,25 ʤ. ʆʙʲʝʤ ʙʘʩʩʝʡʥʦʚ ï 3 ʤ3, ʚʦʜʦʦʙʤʝʥ 

ï 5-ʢʨʘʪʥʳʡ, ʨʘʩʭʦʜ ʚʦʜʳ ï 3 ʣ ʚ ʤʠʥʫʪʫ. 

ʂʦʨʤʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚʨʫʯʥʫʶ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʩʦʩʪʘʚʣʷʣʘ 21 Áʉ. 

ɺʦʜʦʟʘʙʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʩʥʘʯʘʣʘ 

ʚʦʜʘ ʦʪʩʪʘʠʚʘʝʪʩʷ ʚ ʚʦʜʦʝʤʝ-ʥʘʢʦʧʠʪʝʣʝ). 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ ʠʟ 

ʩʢʚʘʞʠʥʳ ʠ ʙʘʩʩʝʡʥʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʥʦʨʤʝ ʜʣʷ ʚʝʜʝʥʠʷ ʨʳʙʦʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚ. ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʛʦʣʦʚʴʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʭʥʦʣʦʛʠʠ ʨʳʙʦʨʘʟʚʝʜʝʥʠʷ 

ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʘʭ. 

ʂʦʨʤʣʝʥʠʝ ʨʳʙʳ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʢʦʨʤʘʤʠ ʆʆʆ 

çʇʨʘʢʪʠʢʘè [1, 4]. 

ʉ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 2 ʛʨʫʧʧʳ ʤʦʣʦʜʠ 

ʩʪʝʨʣʷʜʠ ʧʦ 100 ʨʳʙ ʩ ʥʘʯʘʣʴʥʳʤ ʚʝʩʦʤ 

450 ʛ. ʇʦʩʢʦʣʴʢʫ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʥʘ 

ʦʜʠʥ ʙʘʩʩʝʡʥ ʀʊʎɸ ʩʦʩʪʘʚʣʷʝʪ 30ï40 ʨʳʙ, 

ʦʜʥʘ ʛʨʫʧʧʘ ʟʘʥʠʤʘʣʘ ʪʨʠ ʙʘʩʩʝʡʥʘ. ɺʩʝʛʦ 

ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʰʝʩʪʴ ʙʘʩʩʝʡʥʦʚ, 

ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʤʘʨʢʠʨʦʚʢʫ ʩʦʛʣʘʩʥʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʛʨʫʧʧ. 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ 

1 
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ʪʦʣʴʢʦ ʧʦʣʥʦʨʘʮʠʦʥʥʳʡ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ 

ʢʦʨʤ, ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʢʦʤʙʠʢʦʨʤ 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1,5 % ʠʩʩʣʝʜʫʝʤʦʡ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ 

ʝʜʠʥʠʮʫ ʤʘʩʩʳ ʢʦʨʤʘ. ʇʝʨʠʦʜ 

ʢʣʠʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣ 

60 ʩʫʪʦʢ [1]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ 

ʛʝʧʘʪʦʟʘʱʠʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʢʣʠʥʠʯʝʩʢʦʡ 

ʯʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʧʦ 5 ʩʪʝʨʣʷʜʝʡ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʠʭ ʧʦ ʨʳʙʦʚʦʜʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. ʋ ʜʘʥʥʳʭ 

ʦʩʦʙʝʡ ʙʳʣʘ ʚʟʷʪʘ ʢʨʦʚʴ ʜʣʷ ʧʦʜʨʦʙʥʦʛʦ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ 

ʩʧʦʩʦʙʳ ʚʟʷʪʠʷ ʢʨʦʚʠ ʟʘʚʠʩʷʪ ʦʪ ʨʘʟʤʝʨʘ 

ʨʳʙ ʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʘʥʘʣʠʟʦʚ 

ʢʦʣʠʯʝʩʪʚʘ ʢʨʦʚʠ, ʘ ʜʣʷ ʧʨʦʬʠʣʴʥʳʭ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʪʨʝʙʦʚʘʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʦʚʠ, ʪʦ ʚʟʷʪʠʝ 

ʜʘʥʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʦʠʟʚʦʜʠʣʠ ʠʟ ʩʝʨʜʮʘ ʨʳʙʳ [3]. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʧʦʣʥʝʥʳ ʚ ʦʪʜʝʣʝ ʬʘʨʤʘʢʦʣʦʛʠʠ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʅʀɺʀ. ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʪʝʩʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ 

çʦʪʢʨʳʪʦʡè ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ï 

ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘʪʦʨ Vitalab Flexor 

Junior (ʠʟʛʦʪʦʚʠʪʝʣʴ Vital Scientific N. V. 

Netherlands).  

ʋʨʦʚʝʥʴ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʦʮʝʥʠʚʘʣʩʷ ʨʫʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʦʚ ʬʠʨʤʳ çʕʢʦʚʴʶè (ʋʌ 

1100 ʠ ʋʌ 1200) ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ: 

ʜʠʝʥʦʚʳʝ ʢʦʥʲʶʛʘʪʳ (ɼʂ), ʢʝʪʦʜʠʝʥʳ 

(ʂɼ) ʠ ʤʘʣʦʥʦʚʳʡ ʜʠʘʣʴʜʝʛʠʜ (ʄɼɸ), ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɺʅʀɺʀʇʌʠʊ (1997).  

ʋʨʦʚʝʥʴ ʕʀ (ʵʥʜʦʛʝʥʥʦʡ 

ʠʥʪʦʢʩʠʢʘʮʠʠ ï ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʩʨʝʜʥʝʤʦʣʝʢʫʣʷʨʥʳʭ ʧʝʧʪʠʜʦʚ ʠʣʠ 

ʤʦʣʝʢʫʣ ʩʨʝʜʥʝʡ ʤʘʩʩʳ) ʠʟʫʯʘʣʩʷ ʧʦʩʣʝ 

ʦʩʘʞʜʝʥʠʷ ʙʝʣʢʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʨʘʩʪʚʦʨʦʤ ʪʨʠʭʣʦʨʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 

(ʊʍʋ) c ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ 

ʩʫʧʝʨʥʘʪʘʥʪʘ ʥʘ ʜʚʫʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʜʣʷ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʜʣʠʥ ʚʦʣʥ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ 

ʯʘʩʪʠ ʩʧʝʢʪʨʘ. ɼʣʷ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ 

ʪʝʩʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ 

çʕʢʦʚʴʶ ʋʌ1200è [5].  

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ 

ʧʦʜʚʝʨʛʥʫʪʳ ʨʘʩʯʝʪʘʤ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʠʥʷʪʳʭ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 60-

ʜʥʝʚʥʳʡ ʢʫʨʩ ʧʨʠʤʝʥʝʥʠʷ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ 

ʩʦʩʪʘʚʝ ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ ʢʦʨʤʦʚ ʧʨʠʚʝʣ ʢ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʝ ʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʢʨʦʚʠ ʤʝʞʜʫ ʦʧʳʪʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ ʧʦʩʣʝ ʢʫʨʩʘ 

ʧʨʠʤʝʥʝʥʠʷ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ (n=5; MÑm) 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 40,7Ñ2,41 51,7Ñ2,15* 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 4,5Ñ0,17 4,7Ñ1,25 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 3,4Ñ0,17 4,1Ñ0,41 

ɸʩɸʊ, ɽʜ/ʣ 53,8Ñ1,23 40,5Ñ0,95* 

ɸʣɸʊ, ɽʜ/ʣ 41,7Ñ2,95 32,5Ñ3,11 

ɹʠʣʠʨʫʙʠʥ ʦʙʱʠʡ, ʤʢʤʦʣʴ/ʣ 7,8Ñ0,23 7,3Ñ0,27 

ʂʘʣʴʮʠʡ ʦʙʱʠʡ, ʤʤʦʣʴ/ʣ 2,5Ñ0,11 3,1Ñ0,25 

ʌʦʩʬʦʨ ʥʝʦʨʛʘʥʠʯʝʩʢʠʡ, ʤʤʦʣʴ/ 3,0Ñ0,29 4,2Ñ0,15* 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʈÒ0,05 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʤʦʣʦʜʠ ʩʪʝʨʣʷʜʠ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣ ʥʘ 27 % ʚʳʰʝ 

ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʪʨʦʣʴʥʳʭ 
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ʘʥʘʣʦʛʦʚ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ 

ʫʣʫʯʰʝʥʠʠ ʧʨʦʪʝʠʥʩʝʥʪʝʪʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ ʫ ʨʳʙʳ, ʧʦʣʫʯʘʚʰʝʡ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ. ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʛʣʶʢʦʟʳ ʫ ʦʧʳʪʥʦʡ ʩʪʝʨʣʷʜʠ ʧʨʝʚʳʰʘʣʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʥʘ 20,6 %. ʋʚʝʣʠʯʝʥʠʝ ʛʣʶʢʦʟʳ, 

ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʘʨʢʝʨʘ, 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʣʫʯʰʝʡ 

ʫʩʚʦʷʝʤʦʩʪʴʶ ʢʦʨʤʘ ʠ ʥʦʨʤʘʣʠʟʘʮʠʝʡ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ [3]. ʋʨʦʚʝʥʴ 

ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ 

ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʛʝʧʘʪʦʧʘʪʠʡ, ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 

ʙʳʣ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʨʳʙʳ 

(ʧʦ ɸʣɸʊ ï ʥʘ 22,1 %, ʧʦ ɸʩɸʊ ï ʥʘ 24,7 

%), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʛʝʧʘʪʦʟʘʱʠʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ. ʋʨʦʚʝʥʴ ʪʘʢʠʭ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʉʘ 

ʠ ʈ ʙʳʣ ʫʩʪʦʡʯʠʚʦ ʚʳʰʝ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ï ʥʘ 24 ʠ 40 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʜʨʫʛʠʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʩʘ, ʚʳʷʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʥʪʦʢʩʠʢʘʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʳʭ ʨʝʘʢʮʠʡ, 

ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʜʦʩʪʘʪʢʘ 

ʩʠʩʪʝʤʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ, 

ʢʦʪʦʨʘʷ, ʧʝʨʚʦʩʪʝʧʝʥʥʦ, ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʧʝʯʝʥʠ ʨʳʙʳ, ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ (ʇʆʃ): 

ʜʠʝʥʦʚʳʭ ʢʦʥʲʶʛʘʪʦʚ (ɼʂ), ʢʝʪʦʜʠʝʥʦʚ 

(ʂɼ) ʠ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ). 

ʋʨʦʚʥʠ ʧʝʨʚʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʇʆʃ 

(ɼʂ ʠ ʂɼ) ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʥʘ 25,8 

ʠ 29,2 % ʥʠʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʩʪʝʨʣʷʜʠ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʥʛʠʙʠʨʦʚʘʥʠʠ 

ʨʘʟʚʠʪʠʷ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ ʠ 

ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʚ 

ʦʨʛʘʥʠʟʤʝ ʦʧʳʪʥʦʡ ʩʪʝʨʣʷʜʠ (ʈʠʩʫʥʦʢ 2).

 

 
ʈʠʩʫʥʦʢ 2 ï ʋʨʦʚʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʚ ʢʨʦʚʠ ʦʧʳʪʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʩʪʝʨʣʷʜʠ ʧʦʩʣʝ ʢʫʨʩʘ ʧʨʠʤʝʥʝʥʠʷ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

 

ɺʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʄɼɸ. 

ʋʨʦʚʝʥʴ ʜʘʥʥʦʛʦ ʥʫʪʨʠʝʥʪʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʧʨʝʚʳʰʘʣ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʩʪʝʨʣʷʜʠ, ʧʦʣʫʯʘʚʰʝʡ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʫʶ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ, 

ʥʘ 27,2 %. ɿʥʘʯʝʥʠʝ ʄɼɸ ʥʘʠʙʦʣʝʝ 

ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʝʪ ʢʦʥʝʯʥʳʝ ʩʪʘʜʠʠ 

ʇʆʃ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʠʤʝʥʥʦ ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ 

ʘʢʪʠʚʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ 

ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ. ʄʦʣʝʢʫʣʳ ʩʨʝʜʥʝʡ 

ʤʘʩʩʳ (ʄʉʄ) ï ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʢʩʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ 

ʘʛʝʥʪʳ ʦʨʛʘʥʠʟʤʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʥʝʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʝʧʪʠʜʳ ʠ 

ʷʚʣʷʶʱʠʝʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ ʵʥʜʦʛʝʥʥʦʡ 

ʠʥʪʦʢʩʠʢʘʮʠʠ [5]. 
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ʈʠʩʫʥʦʢ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ (ʄʉʄ) ʚ ʦʨʛʘʥʠʟʤʝ ʦʧʳʪʥʦʡ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʩʪʝʨʣʷʜʠ ʧʦʩʣʝ ʢʫʨʩʘ ʧʨʠʤʝʥʝʥʠʷ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

 

ʀʭ ʠʟʤʝʨʝʥʠʝ ʚ ʜʚʫʭ ʥʘʠʙʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʬʨʘʢʮʠʷʭ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʩʪʝʨʣʷʜʠ 

ʧʦʢʘʟʘʣʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʄʉʄ ʚ 

ʢʨʦʚʠ ʦʧʳʪʥʦʡ ʨʳʙʳ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 254 

ʥʤ ï ʥʘ 32,4 %, ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 280 ʥʤ ï 

ʥʘ 36,1 %, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʨʘʞʝʥʥʳʭ ʜʝʪʦʢʩʠʢʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚʘʭ 

ʠʟʫʯʘʝʤʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ (ʈʠʩʫʥʦʢ 3). 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʡ 

ʢʣʠʥʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʟʚʦʣʠʣ 

ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʧʨʦʬʠʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʯʝʥʠ, ʘ 

ʠʤʝʥʥʦ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʢʨʦʚʠ, 

ʧʦʢʘʟʘʪʝʣʝʡ ʇʆʃ ʠ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ 

ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ (ʄʉʄ), 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ 

ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʚ 

ʘʢʚʘʢʫʣʴʪʫʨʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ. ʅʦʨʤʘʣʠʟʘʮʠʷ 

ʛʝʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʢʨʦʚʠ 

ʦʧʳʪʥʦʡ ʩʪʝʨʣʷʜʠ, ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ ʫʨʦʚʥʷ 

ʤʦʣʝʢʫʣ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ 

ʚr ʚʦʜ, ʯʪʦ ʜʘʥʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 

ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤʠ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʪʝʨʘʧʠʠ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʝʧʘʪʦʧʘʪʠʡ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʙʦʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʥʘ ʩʥʠʟʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʙʤʝʥʥʳʭ ʧʘʪʦʣʦʛʠʡ 

ʧʝʯʝʥʠ ʥʘ ʦʙʲʝʢʪʘʭ ʘʢʚʘʢʫʣʴʪʫʨʳ.  
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Summary 

 

The article presents the results of an experiment to evaluate the degree of hepatoprotective 

activity of a veterinary hepatoprotective feed additive included in the composition of a complete feed 

for young sturgeon fish. A positive effect of the studied feed additive on the main biochemical 

markers of sterlet blood was determined after a 60-day course of use. The use of the product led to 

significant improvements in the hepatological profile of fish, a decrease in lipid peroxidation 

indicators and the level of medium-molecular peptides in comparison with the control analogues. The 

results of the experiment indicate a decrease in the feed load on the liver and normalization of 

metabolic processes in the body of the experimental fish as a result of using a new hepatoprotective 

feed additive. 
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ɺ ʠʟʫʯʝʥʠʠ ʩʠʩʪʝʤʥʳʭ ʟʚʝʥʴʝʚ 

ʨʝʛʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʢʣʯʁʝʚʘʷ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʦʨʛʘʥʠʟʤʘ 

ʦʪʚʦʜʠʪʩʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ. ʇʨʠ ʵʪʦʤ ʚ 

ʜʝʟʘʢʪʠʚʘʮʠʠ ʘʥʪʠʛʝʥʦʚ ʫʯʘʩʪʚʫʶʪ ʝʝ 

ʮʝʥʪʨʘʣʴʥʳʝ (ʪʠʤʫʩ, ʢʨʘʩʥʳʡ ʢʦʩʪʥʳʡ 

ʤʦʟʛ) ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ (ʩʝʣʝʟʝʥʢʘ, 

ʤʠʥʜʘʣʠʥʳ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ) 

ʦʨʛʘʥʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʟʫʯʝʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ ʧʨʠ 

ʩʪʨʝʩʩʦʨʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ [1-7]. 

ʆʜʥʠʤ ʠʟ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʝʣʝʟʝʥʢʘ. 

ʀʤʝʥʥʦ ʝʡ ʧʨʠʥʘʜʣʝʞʠʪ ʨʦʣʴ 

ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʘ ʠ ʛʝʤʦʢʦʨʨʝʢʪʦʨʘ ʚ 

ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʣʝʟʝʥʢʠ ʩʣʫʞʘʪ ʤʘʨʢʝʨʘʤʠ 

ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ [1-8]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʘʪʦʛʝʥʝʟʝ ʦʞʦʛʦʚʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʘ ʫʨʦʚʥʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʠʩʭʦʜʷʪ ʧʨʦʮʝʩʩʳ ʜʝʟʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʜʠʟʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʠʪʝʪʘ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ 

ʨʘʟʚʠʪʠʝʤ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳʭ ʨʝʘʢʮʠʡ ʠ 

ʠʟʤʝʥʝʥʠʝʤ ʩʫʙʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʥʝʡʪʨʦʬʠʣʦʚ [9]. ʊʘʢʞʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚ 

ʦʪʚʝʪ ʥʘ ʪʝʨʤʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʚ ʦʯʘʛʝ 

ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ 

ʤʝʜʠʘʪʦʨʳ ʚʦʩʧʘʣʝʥʠʷ (ʛʠʩʪʘʤʠʥ, 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ ʠ ʜʨ.) [10-

11]. ʅʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʜʘʥʥʳʝ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʪʘʶʪʩʷ 

ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʣʝʟʝʥʢʠ ʚ ʫʩʣʦʚʠʷʭ 

ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ ʢʦʞʠ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʝʣʝʟʝʥʢʠ ʚ ʫʩʣʦʚʠʷʭ ʨʘʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ 

ʢʦʞʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʣʫʞʠʣʠ ʥʝʣʠʥʝʡʥʳʝ ʢʨʳʩʳ, ʤʫʞʩʢʦʛʦ 

ʧʦʣʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 50 ʦʩʦʙʝʡ ʩʨʝʜʥʝʡ 

ʤʘʩʩʦʡ 215 ʛ. ʀʭ ʩʦʜʝʨʞʘʣʠ ʚ ʦʜʠʥʦʯʥʳʭ 

ʢʣʝʪʢʘʭ ʚʦ ʠʟʙʝʞʘʥʠʝ ʤʝʞʩʘʤʮʦʚʳʭ 

ʢʦʥʬʨʦʥʪʘʮʠʡ ʠ ʚʪʦʨʠʯʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʣʦʞʝʥʠʷʤʠ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʦ 

ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ 

ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʮʝʣʝʡ (ʉʪʨʘʩʙʫʨʛ, 1986), 

ʇʨʘʚʠʣʘʤ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ (ʄʦʩʢʚʘ, 1984), ʧʨʠʢʘʟʘ 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʦʪ 01.04.2016 ʛ. ˉ199ʥ 

çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ ʥʘʜʣʝʞʘʱʝʡ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʠè (GLP), 

ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʤʠʩʩʠʠ ʈʦʩʩʠʡʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʙʠʦʵʪʠʢʝ ʧʨʠ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. ʅʘʫʯʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʙʳʣʠ 

ʦʜʦʙʨʝʥʳ ʣʦʢʘʣʴʥʳʤ ʵʪʠʯʝʩʢʠʤ 

ʢʦʤʠʪʝʪʦʤ ʌɻɹʆʋ ɺʆ ɸʩʪʨʘʭʘʥʩʢʠʡ ɻʄʋ 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʧʨʦʪʦʢʦʣ ˉ 4 ʦʪ 

21.11.2016 ʛ.). 

ʈʘʥʜʦʤʠʟʘʮʠʷ ʢʨʳʩ-ʩʘʤʮʦʚ 

ʦʩʫʱʝʩʪʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1-ʷ 

ʛʨʫʧʧʘ (ʢʦʥʪʨʦʣʴ) - ʠʥʪʘʢʪʥʳʝ ʞʠʚʦʪʥʳʝ 

(n=10), 2-ʷ, 3-ʷ, 4-ʷ ʠ 5-ʷ (n=10) ʛʨʫʧʧʳ 

ʩʦʩʪʦʷʣʘ ʠʟ ʞʠʚʦʪʥʳʭ, ʧʦʜʚʝʨʛʰʠʭʩʷ 

ʦʞʦʛʦʚʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ ʢʦʞʠ ʚ 

ʜʦʨʩʘʣʴʥʦʡ ʟʦʥʝ ʪʝʣʘ ʠ ʚʳʚʝʜʝʥʥʳʝ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 2-, 4-, 7- ʠ 10-ʝ ʩʫʪʢʠ 

ʧʦʩʣʝ ʦʞʦʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʠʟʫʯʝʥʠʠ 
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ʩʪʨʝʩʩ-ʨʝʘʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ 

ʦʞʦʛʦʚʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʞʠ ʧʨʠʥʠʤʘʣʠ 

ʚʦ ʚʥʠʤʘʥʠʝ ʠʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʩʝʣʝʟʝʥʢʠ, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ 

ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʩʪʨʝʩʩʝ. 

ʉʝʣʝʟʝʥʢʫ ʦʯʠʱʘʣʠ ʦʪ ʦʢʨʫʞʘʶʱʠʭ 

ʪʢʘʥʝʡ, ʚʟʚʝʰʠʚʘʣʠ, ʧʦʤʝʱʘʣʠ ʚ ʨʘʩʪʚʦʨ 

10 % ʟʘʙʫʬʝʨʝʥʥʦʛʦ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʬʦʨʤʘʣʠʥʘ (ʨʅ 7,4) ʠ ʧʦʜʚʝʨʛʘʣʠ 

ʧʨʦʮʝʜʫʨʝ ʩʪʘʥʜʘʨʪʥʦʡ ʛʠʩʪʦʦʙʨʘʙʦʪʢʠ. 

ʆʢʨʘʩʢʘ ʩʨʝʟʦʚ ï ʨʘʩʪʚʦʨ ʛʝʤʘʪʦʢʩʠʣʠʥʘ 

ʄʘʡʝʨʘ ʠ ʵʦʟʠʥ. ʇʨʦʚʦʜʠʣʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʧʨʦʭʦʜʷʱʝʤ 

ʩʚʝʪʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ Ĭ400 ʠ Ĭ100 

ʮʠʬʨʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ çɸʣʴʪʘʤʠ ɹʀʆ 8è 

(ʆʆʆ çɸʣʴʪʘʤʠè, ʈʦʩʩʠʷ), ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʤʝʨʳ 3 ʄʧʠʢʩ ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Altami Studio 

3.4x64/Ink. ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʫ 

STATISTICA Base, ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʢʨʠʪʝʨʠʶ 

ʉʪʴʶʜʝʥʪʘ ʩ ʧʦʧʨʘʚʢʦʡ ɹʦʥʬʝʨʨʦʥʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʩʯʠʪʘʣʠ 

ʨʝʟʫʣʴʪʘʪʳ ʩ ʫʨʦʚʥʝʤ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʥʝ 

ʤʝʥʝʝ 95 % (PÒ0,05).  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʥʦʨʤʘʣʴʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ 

ʙʝʣʦʡ ʧʫʣʴʧʝ ʩʝʣʝʟʝʥʢʠ ʊ- ʠ ɺ- 

ʣʠʤʬʦʮʠʪʳ ʦʙʨʘʟʫʶʪ ʩʢʦʧʣʝʥʠʷ, 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʦʙʦʣʦʯʢʠ 

ʠ ʬʦʣʣʠʢʫʣʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʦʢʨʫʛ 

ʩʦʩʫʜʦʚ ʘʨʪʝʨʠʡ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, 

ʮʝʥʪʨʘʣʴʥʳʭ ʘʨʪʝʨʠʡ. ɺ ʢʨʘʩʥʦʡ ʧʫʣʴʧʝ, 

ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ ʨʝʪʠʢʫʣʷʨʥʫʶ 

ʪʢʘʥʴ, ʩʦʜʝʨʞʘʪʩʷ ʚʩʝ ʪʠʧʳ ʢʣʝʪʦʢ ʢʨʦʚʠ 

[4, 10]. 

ʀʟʫʯʝʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʩʝʣʝʟʝʥʢʠ ʠʥʪʘʢʪʥʳʭ ʢʨʳʩ 

ʚʳʷʚʠʣʦ ʫʤʝʨʝʥʥʦʝ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʝ 

ʩʦʩʫʜʦʚ. ɺ ʙʝʣʦʡ ʧʫʣʴʧʝ ʩʝʣʝʟʝʥʢʠ 

ʥʘʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʣʠʤʬʦʠʜʥʳʭ 

ʫʟʝʣʢʦʚ. ɹʝʣʘʷ ʧʫʣʴʧʘ ʠʤʝʣʘ ʬʦʨʤʫ 

ʩʬʝʨʠʯʝʩʢʠʭ ʢʘʧʩʫʣ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʧʣʦʪʥʳʤ ʩʢʦʧʣʝʥʠʝʤ ʣʠʤʬʦʮʠʪʦʚ, 

ʤʦʥʦʮʠʪʦʚ, ʤʘʢʨʦʬʘʛʦʚ. ʊ-ʟʘʚʠʩʠʤʘʷ ʟʦʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʤʬʦʠʜʥʳʤʠ ʤʫʬʪʘʤʠ, ɺ-

ʟʘʚʠʩʠʤʘʷ ʟʦʥʘ ï ʣʠʤʬʦʫʟʝʣʢʘʤʠ. ɺ 

ʨʝʪʠʢʫʣʷʨʥʦʡ ʪʢʘʥʠ ʢʨʘʩʥʦʡ ʧʫʣʴʧʳ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʤʘʢʨʦʬʘʛʠ, ʧʣʘʟʤʦʮʠʪʳ, 

ʣʠʤʬʦʮʠʪʳ, ʵʨʠʪʨʦʮʠʪʳ ʠ ʪ.ʜ. ʂʨʘʩʥʘʷ 

ʧʫʣʴʧʘ ʧʨʝʜʩʪʚʣʝʥʘ ʩʪʨʦʤʦʡ ʠʟ 

ʨʝʪʠʢʫʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʷʞʝʡ ʢʨʘʩʥʦʡ 

ʧʫʣʴʧʳ, ʢʘʧʠʣʣʷʨʦʚ, ʚʝʥ. ʅʘ ʥʘʨʫʞʥʦʡ 

ʯʘʩʪʠ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʧʨʦʣʝʛʘʣʘ 

ʤʘʨʛʠʥʘʣʴʥʘʷ ʟʦʥʘ ʩ ʥʝʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʩʝʣʝʟʝʥʢʠ ʠʥʪʘʢʪʥʳʭ ʢʨʳʩ. ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. ʋʚ.ʦʙ.10, 

ʦʢ.10. ʂʇ ï ʢʨʘʩʥʘʷ ʧʫʣʴʧʘ, ʃʌ ï ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʬʦʣʣʠʢʫʣ 

 

ɺ ʭʦʜʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʩʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʨʛʘʥʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʦʞʦʛʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 2 ʠ 4 

ʩʫʪʢʠ ʧʨʦʠʩʭʦʜʠʣʦ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʥʘ 

20% (P<0,05), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʙ 

ʠʥʚʦʣʶʮʠʠ ʠ ʠʤʤʫʥʥʦʩʫʧʨʝʩʩʠʠ.  

ʉʨʘʚʥʠʚʘʷ ʤʝʞʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ, 

ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʩʧʘʜ-ʧʦʜʲʝʤ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠʯʝʤ ʧʠʢ ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ 

ʧʨʠʭʦʜʠʣʩʷ ʥʘ 4 ʩʫʪʢʠ. ɺ ʵʪʠ ʩʨʦʢʠ ʤʘʩʩʘ 

ʦʨʛʘʥʘ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 27 % (P<0,01), ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʠʥʪʘʢʪʥʳʭ 

ʞʠʚʦʪʥʳʭ. ʋʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʥʘ 7 ʩʫʪʢʠ 

ʥʘ 8 % (P<0,05) ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʛʠʧʝʨʧʣʘʟʠʠ ʦʨʛʘʥʘ ʚ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ï ʩʪʘʜʠʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ɺ 
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ʧʦʣʫʪʦʨʘʥʝʜʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʣʦ 

ʧʦʚʪʦʨʥʦʝ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʥʘ 10 % 

(P<0,05), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʜʝʣʴʥʳʤ 

ʩʨʦʢʦʤ. ʆʜʥʘʢʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʭ 

ʥʘʙʣʶʜʝʥʠʡ ʧʦʩʣʝʦʞʦʛʦʚʦʛʦ  ʧʝʨʠʦʜʘ 

ʩʦʭʨʘʥʷʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʩʝʣʝʟʝʥʢʠ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠʠ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʩʝʣʝʟʝʥʢʠ (ʤʛ/ 100 ʛ) ʚ ʜʠʥʘʤʠʢʝ ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ 

ʢʦʞʠ, MÑů 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʨʦʣʴ ʉʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2-ʝ ʩʫʪ 4-ʝ ʩʫʪ 7-ʝ ʩʫʪ 10-ʝ ʩʫʪ 

ʄʘʩʩʘ  

(ʤʛ/ 100 ʛ) 
705,0Ñ18,1 569,6Ñ65,6* 513,4Ñ38,7* 561,5Ñ97,6* 526,4Ñ61,3* 

ʇʨʠʤʝʯʘʥʠʝ: * ï P<0,05; ** ï P<0,01;*** ï P<0,001 ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (t-ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ ʩ ʧʦʧʨʘʚʢʦʡ ɹʦʥʬʝʨʨʦʥʠ ʜʣʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʩʨʘʚʥʝʥʠʡ) 

 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʝʣʝʟʝʥʢʠ ʢʨʳʩ, ʧʦʣʫʯʠʚʰʠʭ ʦʞʦʛʦʚʫʶ 

ʪʨʘʚʤʫ ʢʦʞʠ, ʚʳʷʚʠʣʦ ʛʣʫʙʦʢʠʝ 

ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʆʞʦʛʦʚʦʝ 

ʧʦʨʘʞʝʥʠʝ ʢʦʞʠ ʜʦʨʩʘʣʴʥʦʡ ʯʘʩʪʠ ʪʝʣʘ 

ʢʨʳʩ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʥʘʨʫʰʝʥʠʝʤ 

ʛʝʤʦʮʠʨʢʫʣʷʮʠʠ ʩʝʣʝʟʝʥʢʠ, ʦʪʝʯʥʦʩʪʴʶ 

ʩʪʨʦʤʳ ʠ ʩʪʝʥʦʢ ʩʦʩʫʜʦʚ, ʘ ʪʘʢʞʝ 

ʫʤʝʥʴʰʝʥʠʝʤ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ (ʈʠʩʫʥʦʢ 

2). 

ʆʞʦʛʦʚʘʷ ʪʨʘʚʤʘ ʥʘ 4 ʩʫʪʢʠ 

ʧʦʩʣʝʦʞʦʛʦʚʦʛʦ ʧʝʨʠʦʜʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʜʝʟʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʪʨʦʤʳ ʙʝʣʦʡ ʧʫʣʴʧʳ, ʫʤʝʥʴʰʠʚ ʝʝ 

ʧʣʦʪʥʦʩʪʴ. ʂʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʣʠʤʬʦʮʠʪʘʤʠ. 

ʄʘʨʛʠʥʘʣʴʥʳʡ ʩʣʦʡ ʙʳʣ ʤʝʥʝʝ ʚʳʨʘʞʝʥ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʘʨʪʠʥʦʡ ʩʝʣʝʟʝʥʢʠ 

ʥʦʨʤʘʣʴʥʳʭ ʢʨʳʩ. ʂʣʝʪʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʪʨʦʤʝ ʢʨʘʩʥʦʡ ʧʫʣʴʧʳ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʛʦ ʠ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʩʢʣʝʨʦʟʘ. ʆʪʤʝʯʘʣʠ 

ʧʨʠʟʥʘʢʠ ʦʪʝʯʥʦʩʪʠ ʩʪʨʦʤʳ, ʦʯʘʛʠ 

ʢʨʦʚʦʠʟʣʠʷʥʠʡ, ʨʘʩʰʠʨʝʥʠʝ ʠ 

ʧʦʣʥʦʢʨʦʚʠʝ ʩʦʩʫʜʦʚ (ʈʠʩʫʥʦʢ 3). 

ʋ ʢʨʳʩ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʦʞʦʛʦʚʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʢʦʞʠ ʠ ʥʝ ʧʦʣʫʯʘʚʰʠʭ 

ʣʝʯʝʥʠʝ, ʥʘ 7 ʩʫʪʢʠ ʧʦʩʣʝʦʞʦʛʦʚʦʛʦ 

ʧʝʨʠʦʜʘ ʚ ʩʝʣʝʟʝʥʢʝ ʥʘʙʣʶʜʘʣʠ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʝ ʟʦʥʳ ʙʝʣʦʡ ʧʫʣʴʧʳ ʠ 

ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʩʣʦʷ. ʆʙʥʘʨʫʞʠʚʘʣʠ 

ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʬʦʣʣʠʢʫʣʳ. ɺ ʢʨʘʩʥʦʡ 

ʧʫʣʴʧʝ ʦʧʨʝʜʝʣʷʣʠ ʧʦʣʥʦʢʨʦʚʠʝ ʩʦʩʫʜʦʚ 

(ʈʠʩʫʥʦʢ 4). 

ʅʘ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʩʪʨʝʩʩʘ ʥʘ 10 

ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʙʝʣʘʷ 

ʧʫʣʴʧʘ ʠʤʝʣʘ ʥʝʚʳʨʘʞʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʚ 

ʧʝʨʠʬʝʨʠʡʥʳʭ ʟʦʥʘʭ ʦʧʨʝʜʝʣʷʣʠ 

ʣʠʤʬʦʮʠʪʳ. ɺ ʢʨʘʩʥʦʡ ʧʫʣʴʧʝ ʦʪʤʝʯʘʣʠ 

ʧʦʣʥʦʢʨʦʚʠʝ ʩʦʩʫʜʦʚ, ʧʨʠʟʥʘʢʠ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʨʝʪʠʢʫʣʷʨʥʦʡ ʩʪʨʦʤʳ.  

 

  
ʈʠʩʫʥʦʢ 2 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʩʝʣʝʟʝʥʢʠ ʢʨʳʩ ʥʘ 2 ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. ʋʚ.ʦʙ.10, ʦʢ.10. ʂʇ ï ʢʨʘʩʥʘʷ ʧʫʣʴʧʘ, ʃʌ ï ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʬʦʣʣʠʢʫʣ, 

ʆʉ - ʦʪʝʯʥʦʩʪʴ ʠ ʫʪʦʣʱʝʥʠʝ ʩʪʝʥʢʠ ʩʦʩʫʜʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʛʦ ʠ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʩʢʣʝʨʦʟʘ 
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ʈʠʩʫʥʦʢ 3 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʩʝʣʝʟʝʥʢʠ ʢʨʳʩ ʥʘ 4 ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. ʋʚ.ʦʙ.10, ʦʢ.10. ʂʇ ï ʢʨʘʩʥʘʷ ʧʫʣʴʧʘ, ʃʌ ï ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʬʦʣʣʠʢʫʣ, 

ʆʉ - ʦʪʝʯʥʦʩʪʴ ʠ ʫʪʦʣʱʝʥʠʝ ʩʪʝʥʢʠ ʩʦʩʫʜʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʛʦ ʠ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʩʢʣʝʨʦʟʘ 

 

 
ʈʠʩʫʥʦʢ 4 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʩʝʣʝʟʝʥʢʠ ʢʨʳʩ ʥʘ 7 ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɻʝʤʘʪʦʢʩʠʣʠʥ- ʦɻʟʠʥ. ʋʚ.ʦʙ.10, ʦʢ.10. ʂʇ ï ʢʨʘʩʥʘʷ ʧʫʣʴʧʘ, ʃʌ ï ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʬʦʣʣʠʢʫʣ 

 

 
ʈʠʩʫʥʦʢ 5 ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʩʝʣʝʟʝʥʢʠ ʢʨʳʩ ʥʘ 10 ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. ʋʚ.ʦʙ.10, ʦʢ.10. ʂʇ ï ʢʨʘʩʥʘʷ ʧʫʣʴʧʘ, ʃʌ ï 

ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʬʦʣʣʠʢʫʣ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ 

ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʝʣʝʟʝʥʢʠ ʚ 

ʜʠʥʘʤʠʢʝ ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ ʢʦʞʠ: 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʝʣʝʟʝʥʢʠ ʦʪʤʝʯʝʥʳ ʚ 

ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʩʪʨʝʩʩʦʨʥʦʡ ʨʝʘʢʮʠʠ ï 

ʩʪʘʜʠʠ ʪʨʝʚʦʛʠ (1ï2-ʝ ʩʫʪʢʠ) ʠ ʩʪʘʜʠʠ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʙʱʝʛʦ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ 

ʩʠʥʜʨʦʤʘ (4ï7-ʝ ʩʫʪʢʠ), 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʧʨʠʟʥʘʢʘʤʠ ʦʪʝʢʘ ʠ 

ʜʝʩʪʨʫʢʮʠʠ. ʏʘʩʪʠʯʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʣʝʟʝʥʢʠ ʥʘ ʬʦʥʝ 

ʨʘʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʢʦʞʠ ʢ 10-ʤ ʩʫʪʢʘʤ 

ʫʢʘʟʳʚʘʣʦ ʥʘ ʘʢʪʠʚʘʮʠʶ ʟʘʱʠʪʥʦ-

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʀʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ 



 

26  

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʣʝʟʝʥʢʠ ʧʦʢʘʟʘʣʦ 

ʪʢʘʥʝʩʧʝʮʠʬʠʯʥʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ 

ʩʪʨʝʩʩ-ʨʝʘʢʮʠʶ ʠʤʤʫʥʥʦʛʦ ʦʨʛʘʥʘ, ʯʪʦ 

ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʠʤʝʶʱʠʤʠʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʜʘʥʥʳʤʠ [1]. ʈʝʟʫʣʴʪʘʪʳ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʝʣʝʟʝʥʢʠ ʧʨʠ ʠʤʤʦʙʠʣʠʟʘʮʠʦʥʥʦʤ 

ʩʪʨʝʩʩʝ ʂʣʦʯʢʦʚʦʡ ʉ.ɺ. ʩ ʩʦʘʚʪʦʨʘʤʠ 

ʦʪʨʘʞʘʣʠ ʧʨʠʟʥʘʢʠ ʩʥʠʞʝʥʠʷ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʘ ʚ ʫʩʣʦʚʠʷʭ 

ʛʠʧʦʜʠʥʘʤʠʠ [5]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʏʝʨʝʰʥʝʚʘ ɺ.ɸ ʩ ʩʦʘʚʪʦʨʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʚ ʫʩʣʦʚʠʷʭ ʭʦʣʦʜʦʚʦʡ ʥʘʛʨʫʟʢʠ ʠ 

ʪʦʢʩʠʯʝʩʢʦʡ ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʘʥʝʤʠʠ, 

ʚʳʟʚʘʥʥʦʡ ʚʚʝʜʝʥʠʝʤ ʬʝʥʠʣʛʠʜʨʘʟʠʥʘ, 

ʩʝʣʝʟʝʥʢʘ ʠʤʝʣʘ ʤʝʥʴʰʠʡ ʦʙʲʝʤ ʙʝʣʦʡ 

ʧʫʣʴʧʳ, ʦʪʝʯʥʦʩʪʴ ʩʪʨʦʤʳ ʠ ʧʦʣʥʦʢʨʦʚʠʝ 

ʩʦʩʫʜʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʨʘʟʚʠʪʠʝ 

ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ [7]. 

ʀʟʤʝʥʝʥʠʷ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʝʣʝʟʝʥʢʠ ʦʪʤʝʯʝʥʦ ʫ ʞʠʚʦʪʥʳʭ 

ʠ ʧʨʠ ʛʠʧʦʜʠʥʘʤʠʯʝʩʢʦʤ ʩʪʨʝʩʩʝ [8]. 

ʉʪʨʫʢʪʫʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʝʣʝʟʸʥʢʠ 

ʢʨʦʣʠʢʦʚ ʧʨʠ ʩʪʨʝʩʩʝ ʚ ʚʠʜʝ ʫʤʝʥʴʰʝʥʠʷ 

ʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʢʘʧʩʫʣʳ, 

ʣʠʤʬʦʠʜʥʳʭ ʬʦʣʣʠʢʫʣʦʚ, ʤʘʥʪʠʡʥʳʭ ʠ 

ʤʘʨʛʠʥʘʣʴʥʳʭ ʟʦʥ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʷ 

ʪʦʣʱʠʥʳ ʪʨʘʙʝʢʫʣ ʟʘ ʩʯʸʪ ʫʪʦʣʱʝʥʠʷ 

ʪʨʘʙʝʢʫʣʷʨʥʳʭ ʘʨʪʝʨʠʡ ʦ ʩʥʠʞʝʥʠʠ 

ʢʨʦʚʝʪʚʦʨʥʦʡ ʠ ʠʤʤʫʥʥʦʡ ʬʫʥʢʮʠʡ 

ʩʝʣʝʟʝʥʢʠ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʩʜʚʠʛʫ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ 

[2]. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʜʘʥʥʳʝ ʜʦʧʦʣʥʷʶʪ ʩʚʝʜʝʥʠʷ ʦ ʥʝʛʘʪʠʚʥʦʤ 

ʚʣʠʷʥʠʠ ʦʞʦʛʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʤʘ [6] ʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʪʨʫʢʪʫʨʳ 

ʩʝʣʝʟʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʜʝʡʩʪʚʠʶ 

ʦʞʦʛʦʚʦʡ ʪʦʢʩʝʤʠʠ, ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʚ ʵʪʦʤ 

ʦʨʛʘʥʝ ʥʘ ʬʦʥʝ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ 

ʬʦʥʝ ʦʞʦʛʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʢʦʞʠ ʧʨʦʠʩʭʦʜʷʪ 

ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʝʣʝʟʝʥʢʠ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʤʠʛʨʘʮʠʝʡ ʚ ʢʨʦʚʝʥʦʩʥʦʝ 

ʨʫʩʣʦ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, ʠ 

ʘʢʪʠʚʘʮʠʝʡ ʠʤʤʫʥʠʪʝʪʘ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʩʝʣʝʟʝʥʢʠ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ 

ʪʦʨʤʦʞʝʥʠʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʠ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʚʠʪʠʝ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʫʛʥʝʪʝʥʠʝ ʟʘʱʠʪʥʳʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʣʝʟʝʥʢʠ ʧʦʜʪʚʝʨʜʠʣʠ ʝʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ 

ʥʦʨʤʘʣʴʥʳʭ ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ. 
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ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʀɿʄɽʅɽʅʀʗ ʉɽʃɽɿɽʅʂʀ ɺ ʋʉʃʆɺʀʗʍ ʆɾʆɻʆɺʆʁ ʊʈɸɺʄʓ 

ʂʆɾʀ 

 

ɸʞʠʢʦʚʘ ɸ.ʂ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʣʝʟʝʥʢʠ ʚ ʜʠʥʘʤʠʢʝ ʦʞʦʛʦʚʦʡ 

ʪʨʘʚʤʳ. ʊʢʘʥʠ ʩʝʣʝʟʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʜʝʡʩʪʚʠʶ ʦʞʦʛʦʚʦʡ ʪʦʢʩʝʤʠʠ, ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʥʘ 

ʬʦʥʝ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ.  ɺ ʨʘʥʥʠʝ ʩʨʦʢʠ ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ (2-7 ʩʫʪʢʠ) ʧʨʦʠʩʭʦʜʠʣʦ 

ʨʘʟʚʠʪʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ 

ʧʨʠʟʥʘʢʘʤʠ ʠʩʪʦʱʝʥʠʷ ʠ ʜʠʩʪʨʦʬʠʠ ʥʘ ʬʦʥʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ɺ 

ʜʝʩʷʪʠʜʥʝʚʥʳʡ ʩʨʦʢ ʦʞʦʛʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʷʚʣʝʥʳ ʯʝʨʪʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ 

ʜʝʟʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʭʨʦʥʦʟʘʚʠʩʠʤʦʡ ʘʢʪʠʚʠʟʘʮʠʝʡ ʟʘʱʠʪʥʦ-

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʦʛʦ ʦʨʛʘʥʘ.  

 

MORPHOLOGICAL CHANGES OF SPLEEN IN CONDITIONS OF SKIN BURN INJURY 

Azhikova A.K. 

 

Summary 

 

The article describes the morphological features of the spleen in the dynamics of burn 

injury. Spleen tissues are sensitive to burn toxemia, which develops against the background of 

systemic inflammation. In the early stages of the burn injury (2-7 days), destructive processes 

developed. Morphological changes were accompanied by signs of exhaustion and dystrophy against 

the background of functional tension. By 10 days, a decrease in structural transformations of the 

spleen was established, which is due to a high level of stress-reactivity and activation of protective-

adaptive responses of the immune-competent organ. 
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ɺ ʠʟʫʯʝʥʠʠ ʩʠʩʪʝʤʥʳʭ ʟʚʝʥʴʝʚ 

ʨʝʛʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʢʣʶʯʝʚʘʷ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʦʨʛʘʥʠʟʤʘ 

ʦʪʚʦʜʠʪʩʷ ʠʤʤʫʥʥʳʤ ʤʝʭʘʥʠʟʤʘʤ. ʅʘʨʷʜʫ 

ʩ ʪʠʧʦʤ ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʬʘʢʪʦʨʘ 

ʨʝʘʢʪʠʚʥʦʩʪʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦ 

ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ [4, 6, 7]. 

ʉʨʝʜʠ ʮʝʥʪʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʥʘʠʙʦʣʝʝ ʠʤʤʫʥʦʘʢʪʠʚʥʳʤ 

ʷʚʣʷʝʪʩʷ ʪʠʤʫʩ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ ʥʝʤ 

ʧʨʦʠʩʭʦʜʷʪ ʤʦʣʝʢʫʣʷʨʥʳʝ ʠ ʢʣʝʪʦʯʥʳʝ 

ʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ 

ʛʦʤʝʦʩʪʘʟ [3]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʘʥʥʳʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʣʝʜʦʚʘʥʠʡ ʚʠʣʦʯʢʦʚʦʡ 

ʞʝʣʝʟʳ ʧʨʠ ʩʪʨʝʩʩʝ ʨʘʟʥʦʛʦ ʛʝʥʝʟʘ [2, 5], 

ʚʳʚʦʜʳ ʦ ʝʝ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʷʭ 

ʦʩʪʘʶʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʳʤʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʚ ʨʘʙʦʪʘʭ, ʧʦʩʚʷʱʸʥʥʳʭ ʠʟʫʯʝʥʠʶ ʪʠʤʫʩʘ, 

ʚʳʷʚʣʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʙʝʟ ʫʯʸʪʘ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠ ʜʠʥʘʤʠʢʠ 

ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʄʘʣʦʠʟʫʯʝʥʥʳʤ 

ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʝʛʦ ʪʢʘʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʷʭ ʢʦʞʠ ʠ ʝʝ 

ʧʨʦʠʟʚʦʜʥʳʭ ʥʘ ʬʦʥʝ ʦʞʦʛʦʚʦʛʦ 

ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʞʠ [1, 4]. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʪʠʤʫʩʘ ʧʨʠ ʦʞʦʛʦʚʦʤ ʧʦʚʨʝʞʜʝʥʠʠ ʢʦʞʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʠʥʪʝʨʝʩ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʠʤʫʩʘ ʚ 

ʫʩʣʦʚʠʷʭ ʪʝʨʤʠʯʝʩʢʦʡ ʦʞʦʛʦʚʦʡ ʨʘʥʳ 

ʢʦʞʠ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʚʠʜʝ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʥʝʣʠʥʝʡʥʳʝ ʢʨʳʩʳ, 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʚ ʢʦʣʠʯʝʩʪʚʝ 50 ʦʩʦʙʝʡ 

ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 215 ʛ. ʀʭ ʩʦʜʝʨʞʘʣʠ ʚ 

ʦʜʠʥʦʯʥʳʭ ʢʣʝʪʢʘʭ ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʤʝʞʩʘʤʮʦʚʳʭ ʢʦʥʬʨʦʥʪʘʮʠʡ ʠ ʚʪʦʨʠʯʥʳʭ 

ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʚ ʧʦʣʥʦʤ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ ɽʚʨʦʧʝʡʩʢʦʡ 

ʢʦʥʚʝʥʮʠʠ ʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ 

ʮʝʣʝʡ (ʉʪʨʘʩʙʫʨʛ, 1986), ʇʨʘʚʠʣʘʤ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ (ʄʦʩʢʚʘ, 

1984), ʧʨʠʢʘʟʘ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʦʪ 

01.04.2016 ʛ. ˉ 199ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʧʨʘʚʠʣ ʥʘʜʣʝʞʘʱʝʡ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʧʨʘʢʪʠʢʠè (GLP), ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʤʠʩʩʠʠ 

ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ 

ʙʠʦʵʪʠʢʝ ʧʨʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 

ʅʘʫʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ 

ʙʳʣʠ ʦʜʦʙʨʝʥʳ ʣʦʢʘʣʴʥʳʤ ʵʪʠʯʝʩʢʠʤ 

ʢʦʤʠʪʝʪʦʤ ʌɻɹʆʋ ɺʆ ɸʩʪʨʘʭʘʥʩʢʠʡ ɻʄʋ 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʧʨʦʪʦʢʦʣ ˉ 4 ʦʪ 

21.11.2016 ʛ.). 

ʈʘʥʜʦʤʠʟʘʮʠʷ ʢʨʳʩ-ʩʘʤʮʦʚ 

ʦʩʫʱʝʩʪʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1-ʷ 

ʛʨʫʧʧʘ (ʢʦʥʪʨʦʣʴ) ï ʠʥʪʘʢʪʥʳʝ ʞʠʚʦʪʥʳʝ 

(n=10), 2-ʷ, 3-ʷ, 4-ʷ ʠ 5-ʷ (n=10) ʛʨʫʧʧʳ 

ʩʦʩʪʦʷʣʠ ʠʟ ʞʠʚʦʪʥʳʭ, ʧʦʜʚʝʨʛʰʠʭʩʷ 

ʦʞʦʛʦʚʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ ʢʦʞʠ ʠ 

ʚʳʚʝʜʝʥʥʳʝ ʠʟ ʦʧʳʪʘ ʥʘ 2-, 4-, 7- ʠ 10-ʝ 

ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʘ. ʆʞʦʛʦʚʦʝ ʧʦʚʨʝʞʜʝʥʠʝ 

ʢʦʞʠ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʵʬʠʨʥʦʡ 
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ʥʘʨʢʦʪʠʟʘʮʠʠ ʚ ʤʝʞʣʦʧʘʪʦʯʥʦʡ ʦʙʣʘʩʪʠ 

ʩʧʠʥʳ ʤʝʜʥʳʤ ʧʨʝʜʤʝʪʦʤ ʦʢʨʫʛʣʦʡ 

ʬʦʨʤʳ ʩ ʧʦʣʫʯʝʥʠʝʤ ʦʞʦʛʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ III -a ʩʪʝʧʝʥʠ ʧʣʦʱʘʜʴʶ 

10 % ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ. ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʩʪʨʝʩʩ-ʨʝʘʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ 

ʦʞʦʛʦʚʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʞʠ ʧʨʠʥʠʤʘʣʠ 

ʚʦ ʚʥʠʤʘʥʠʝ ʠʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʚʠʣʦʯʢʦʚʦʡ 

ʞʝʣʝʟʳ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʣʫʞʠʪ ʚ ʚʠʜʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʨʠʪʝʨʠʷ ʜʣʷ ʦʮʝʥʢʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ 

ʧʨʠ ʩʪʨʝʩʩʦʚʳʭ ʩʦʩʪʦʷʥʠʷʭ. 

ɺʠʣʦʯʢʦʚʫʶ ʞʝʣʝʟʫ ʦʯʠʱʘʣʠ ʦʪ 

ʦʢʨʫʞʘʶʱʠʭ ʪʢʘʥʝʡ, ʚʟʚʝʰʠʚʘʣʠ, 

ʧʦʤʝʱʘʣʠ ʚ ʨʘʩʪʚʦʨ 10 % ʟʘʙʫʬʝʨʝʥʥʦʛʦ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ (ʨʅ 7,4) ʠ 

ʧʦʜʚʝʨʛʘʣʠ ʧʨʦʮʝʜʫʨʝ ʩʪʘʥʜʘʨʪʥʦʡ 

ʛʠʩʪʦʦʙʨʘʙʦʪʢʠ. ʆʢʨʘʩʢʘ ʩʨʝʟʦʚ ï ʨʘʩʪʚʦʨ 

ʛʝʤʘʪʦʢʩʠʣʠʥʘ ʄʘʡʝʨʘ ʠ ʵʦʟʠʥ. ʇʨʠ 

ʧʦʤʦʱʠ ʤʠʢʨʦʩʢʦʧʘ çɸʣʴʪʘʤʠ ɹʀʆ 8è 

(ʆʆʆ çɸʣʴʪʘʤʠè, ʈʦʩʩʠʷ) ʧʦʜ 

ʫʚʝʣʠʯʝʥʠʝʤ *400 ʠ *100 ʠ ʇʆ ɸltami 

Studio 3.4x64/Ink ʧʨʦʚʦʜʠʣʠ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʘʥʘʣʠʟ ʩʨʝʟʦʚ ʪʠʤʫʩʘ. ʋʚʝʣʠʯʝʥʠʝ ʢʘʤʝʨʳ 

ʤʠʢʨʦʩʢʦʧʘ ï 3 ʄʧʠʢʩ. ʇʦʣʫʯʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦʜʚʝʨʛʘʣʠ ʩʪʘʪʦʙʨʘʙʦʪʢʝ ʥʘ 

ʧʨʦʛʨʘʤʤʝ STATISTICA Base, ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʦʮʝʥʠʚʘʣʠ ʧʦ 

ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʩ ʧʦʧʨʘʚʢʦʡ 

ɹʦʥʬʝʨʨʦʥʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ 

ʩʯʠʪʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʩ ʫʨʦʚʥʝʤ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʥʝ ʤʝʥʝʝ 95 % (ʈ<0,05).  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ 

ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ ʢʦʞʠ ʧʨʦʠʩʭʦʜʠʪ 

ʠʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʪʠʤʫʩʘ ʥʘ 50 % (P<0,001) 

(2-4 ʩʫʪʢʠ), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʩʩʦʡ ʛʨʫʧʧʳ 

çʂʦʥʪʨʦʣʴè. ʇʨʠʯʝʤ ʠʥʚʦʣʶʮʠʷ ʦʨʛʘʥʘ 

ʚʳʨʘʞʝʥʘ ʩʨʘʟʫ ʧʦʩʣʝ ʪʨʘʤʳ ʠ ʩʦʭʨʘʥʷʝʪʩʷ 

ʚ ʪʝʯʝʥʠʝ 2-ʭ ʠ 4-ʭ ʩʫʪʦʢ. ʇʨʠ ʵʪʦʤ ʚ ʭʦʜʝ 

ʚʪʦʨʦʡ ʬʘʟʳ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-

ʨʝʛʝʥʝʨʘʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ 

ʨʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʤʘʩʩʳ ʚʠʣʦʯʢʦʚʦʡ 

ʞʝʣʝʟʳ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʛʠʧʝʨʧʣʘʟʠʝʡ ʦʨʛʘʥʘ ʚ 

ʩʪʘʜʠʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (7 ʩʫʪʢʠ). ɺ ʪʨʝʪʴʝʡ 

ʬʘʟʝ (10 ʩʫʪʢʠ) ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʣʦ 

ʩʥʠʞʝʥʠʝ ʚʝʩʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʯʪʠ ʚ 2 

ʨʘʟʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ 

ʧʝʨʠʦʜʦʤ ʥʘʙʣʶʜʝʥʠʡ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʪʠʤʫʩʘ (ʤʛ/ 100 ʛ) ʚ ʜʠʥʘʤʠʢʝ ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ ʢʦʞʠ, MÑů 

ʅʘʙʣʶʜʘʝʤʦʝ 

ʟʥʘʯʝʥʠʝ 

ɻʨʫʧʧʘ 

çʂʦʥʪʨʦʣʴè 

ʇʝʨʠʦʜʠʟʘʮʠʷ ʦʞʦʛʦʚʦʛʦ ʧʨʦʮʝʩʩʘ 

2-ʝ ʩʫʪʢʠ 4-ʝ ʩʫʪʢʠ 7-ʝ ʩʫʪʢʠ 10-ʝ ʩʫʪʢʠ 

ʄʘʩʩʘ  

(ʤʛ/ 100 ʛ) 
168,0Ñ15,9 94,6Ñ10,9** 90,8Ñ6,7**  153,8Ñ8,2**  77,2Ñ13,1***  

ʇʨʠʤʝʯʘʥʠʝ: * ï P<0,05; ** ï P<0,01;*** ï P<0,001 ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (t-ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ ʩ ʧʦʧʨʘʚʢʦʡ ɹʦʥʬʝʨʨʦʥʠ ʜʣʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʩʨʘʚʥʝʥʠʡ) 

 

ʉʨʘʚʥʠʚʘʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʨʳʩ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʝʨʠʦʜʠʟʘʮʠʠ ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ, ʤʦʞʥʦ 

ʚʳʷʚʠʪʴ ʠʥʚʦʣʶʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʯʘʣʦ ʧʦʜʘʚʣʝʥʠʷ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ. ɺ 

ʥʝʜʝʣʴʥʳʡ ʩʨʦʢ ʦʞʦʛʦʚʦʛʦ ʧʨʦʮʝʩʩʘ 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʘʢʪʠʚʠʟʘʮʠʝʡ ʠ 

ʩʪʠʤʫʣʷʮʠʝʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ.  

ʋ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʣʠ 

çʜʚʫʜʦʣʴʥʫʶè ʚʠʣʦʯʢʦʚʫʶ ʞʝʣʝʟʫ, 

ʨʘʟʜʝʣʝʥʥʫʶ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʚʦʣʦʢʥʠʩʪʦʡ 

ʪʢʘʥʠ ʢʘʧʩʫʣʳ. ɺ ʪʠʤʫʩʦʚʳʭ ʜʦʣʴʢʘʭ 

ʦʪʯʝʪʣʠʚʦ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʫʨʦʚʥʝ 

ʧʝʨʠʬʝʨʠʠ ʢʦʨʢʦʚʦʝ ʚʝʱʝʩʪʚʦ ʠ ʧʦ ʮʝʥʪʨʫ 

ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ, ʧʨʠ ʵʪʦʤ ʛʨʘʥʠʮʘ 

ʤʝʞʜʫ ʥʠʤʠ ʜʦʩʪʘʪʦʯʥʦ ʦʪʯʝʪʣʠʚʦ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʘ. ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʢʣʝʪʢʠ ʨʝʪʠʢʫʣʦʵʧʠʪʝʘʣʴʥʦʛʦ ʨʷʜʘ ʥʘ 

ʫʨʦʚʥʝ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʝ ʫʜʘʣʦʩʴ 

(ʈʠʩʫʥʦʢ 1). 

ʅʘ ʬʦʥʝ ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ ʢʦʞʠ 

ʪʠʤʫʩʘ ʧʨʦʠʩʭʦʜʠʣʠ ʜʝʩʪʨʫʢʪʠʚʥʳʝ 

ʠʟʤʝʥʝʥʠʷ. ʅʘ ʫʨʦʚʥʝ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 

ʥʘʩʯʠʪʳʚʘʣʠ ʤʘʣʦʝ ʯʠʩʣʦ ʣʠʤʬʦʮʠʪʦʚ. ɺ 

ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ ʥʘʙʣʶʜʘʣʠ ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʘ ʣʠʤʬʦʙʣʘʩʪʦʚ ʠ ʩʨʝʜʥʠʭ 

ʣʠʤʬʦʮʠʪʦʚ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʤʘʣʳʭ ʣʠʤʬʦʮʠʪʦʚ ʠ ʚʦʟʨʘʩʪʘʥʠʷ 

ʵʧʠʪʝʣʠʦʨʝʪʠʢʫʣʦʮʠʪʦʚ. ʇʨʠ ʦʢʨʘʰʠʚʘʥʠʠ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ ʢʣʝʪʦʯʥʳʝ 

ʨʝʘʢʮʠʠ ʣʠʤʬʦʮʠʪʦʚ ʩʣʘʙʦ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ.  

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʠʤʫʩʘ ʥʘ 2 ʩʫʪʢʠ ʧʦʩʣʝ 
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ʪʝʨʤʠʯʝʩʢʦʡ ʪʨʘʚʤʳ ʢʦʞʠ ʥʝ ʩʤʦʛʣʠ 

ʦʧʨʝʜʝʣʠʪʴ ʢʦʨʪʠʢʦ-ʤʝʜʫʣʣʷʨʥʦʝ 

ʨʘʟʜʝʣʝʥʠʝ, ʛʨʘʥʠʮʘ ʠʤʝʣʘ ʨʘʟʤʳʪʳʡ ʚʠʜ. 

ʇʨʠ ʵʪʦʤ ʚ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ ʦʪʤʝʯʘʣʠ 

ʧʦʣʥʦʢʨʦʚʥʳʝ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ 

ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʠ ʣʠʧʠʜʥʳʝ 

ʚʢʣʶʯʝʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʧʦʣʷʭ ʟʨʝʥʠʷ 

ʥʘʙʣʶʜʘʣʠ ʤʝʞʜʫ ʪʠʤʦʮʠʪʘʤʠ 

ʨʝʪʠʢʫʣʦʵʧʠʪʝʣʠʦʮʠʪʳ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʇʘʨʝʥʭʠʤʘ 

ʚʳʛʣʷʜʝʣʘ ʦʪʝʯʥʦʡ ʠ ʨʳʭʣʦʡ. ʅʘʙʣʶʜʘʣʠ 

ʦʪʝʯʥʦʩʪʴ ʤʝʞʜʦʣʴʢʦʚʳʭ ʧʝʨʝʛʦʨʦʜʦʢ. 

ʊʘʢʞʝ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʣʘʧʩ ʜʦʣʝʢ. ʇʨʠ 

ʵʪʦʤ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʤʝʣʢʠʝ ʪʠʤʠʯʝʩʢʠʝ 

ʪʝʣʴʮʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʘʢʪʠʚʘʮʠʠ 

ʨʝʪʠʢʫʣʦʵʧʠʪʝʣʠʷ. ɺ ʧʨʦʩʚʝʪʝ ʥʝʢʦʪʦʨʳʭ 

ʪʠʤʠʯʝʩʢʠʭ ʪʝʣʝʮ ʤʦʞʥʦ ʙʳʣʦ ʚʠʜʝʪʴ 

ʧʦʛʠʙʘʶʱʠʝ ʣʠʤʬʦʮʠʪʳ ʚ ʩʪʘʜʠʠ ʨʝʢʩʠʩʘ. 

ʅʘʙʣʶʜʘʣʠ ʛʠʧʝʨʧʣʘʟʠʶ ʪʠʤʦʮʠʪʦʚ ʚ ʢʦʨʝ 

ʠ ʦʯʘʛʦʚʫʶ ʛʠʧʝʨʧʣʘʟʠʶ ʚ ʢʦʨʢʦʚʦʤ 

ʚʝʱʝʩʪʚʝ. ʗʨʢʦ ʚʳʨʘʞʝʥʘ ʚ ʵʪʠ ʩʨʦʢʠ 

ʘʢʮʠʜʝʥʪʘʣʴʥʘʷ ʠʥʚʦʣʶʮʠʷ ʪʠʤʫʩʘ 

(ʈʠʩʫʥʦʢ 2).  

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʠʤʫʩʘ ʠʥʪʘʢʪʥʳʭ ʢʨʳʩ. ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. 

ʋʚ.ʦʙ.10, ʦʢ.10. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʠʤʫʩʘ ʢʨʳʩ, ʠʟʚʣʝʯʝʥʥʦʛʦ ʥʘ 2 ʩʫʪʢʠ ʧʦʩʣʝ 

ʦʞʦʛʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. ʋʚ.ʦʙ.10, ʦʢ.10 

 

ɼʣʷ ʪʠʤʫʩʘ ʢʨʳʩ ʩ ʦʞʦʛʦʚʦʡ 

ʪʨʘʚʤʦʡ ʢʦʞʠ ʥʘ 4 ʩʫʪʢʠ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ 

ʦʪʝʯʥʦʩʪʴ ʤʝʞʜʦʣʴʢʦʚʦʡ ʩʪʨʦʤʳ ʠ 

ʞʠʨʦʚʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ. ʃʠʤʬʦʮʠʪʳ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʨʳʭʣʦ ʠ ʙʝʩʩʚʷʟʥʦ. ʊʘʢʞʝ 

ʚʳʷʚʣʷʣʠ ʦʯʘʛʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʡ 

ʣʠʤʬʦʠʜʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ ʧʨʠʟʥʘʢʠ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʦʪʝʢʘ. ʇʣʦʱʘʜʴ 

ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ ʚ 

ʨʘʟʤʝʨʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʟʛʦʚʳʤ. ɺ 

ʯʘʩʪʠ ʜʦʣʝʢ ʥʘʙʣʶʜʘʣʠ ʣʠʧʠʜʥʳʝ 

ʚʢʣʶʯʝʥʠʷ, ʦʯʘʛʦʚʳʝ ʧʨʦʩʚʝʪʣʝʥʠʷ, 
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ʣʦʢʘʣʠʟʫʶʱʠʝʩʷ ʚʦʢʨʫʛ ʩʦʩʫʜʦʚ ʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦ-ʪʢʘʥʥʳʭ ʪʨʘʙʝʢʫʣ. 

ɺʳʨʘʞʝʥʳ ʧʦʣʥʦʢʨʦʚʠʝ ʩʦʩʫʜʦʚ ʠ 

ʘʣʴʪʝʨʘʮʠʷ ʢʣʝʪʦʢ ʦʨʛʘʥʦʚ ʠ ʩʪʝʥʦʢ 

ʩʦʩʫʜʦʚ ʛʝʤʦʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ 

(ʈʠʩʫʥʦʢ 3). 

ʅʘ 7 ʩʫʪʢʠ ʦʞʦʛʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ 

ʪʢʘʥʠ ʪʠʤʫʩʘ ʩʪʨʦʤʘ ʚʳʛʣʷʜʝʣʘ ʦʪʝʯʥʦʡ ʩ 

ʥʘʣʠʯʠʝʤ ʨʘʩʰʠʨʝʥʥʳʭ ʚʥʫʪʨʠʜʦʣʴʢʦʚʳʭ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʉʦʩʫʜʳ 

ʧʦʣʥʦʢʨʦʚʥʳ. ʅʘʙʣʶʜʘʣʠ ʦʯʘʛʠ ʜʠʘʧʝʜʝʟʘ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʩʦʩʫʜʠʩʪʳʝ ʥʘʨʫʰʝʥʠʷ. ɺ 

ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ ʯʠʩʣʦ ʣʠʤʬʦʮʠʪʦʚ 

ʙʳʣʦ ʩʥʠʞʝʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʟʛʦʚʳʤ 

(ʈʠʩʫʥʦʢ 4). 

 

 
ʈʠʩʫʥʦʢ 3 ï ʉʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʠʤʫʩʘ ʢʨʳʩ ʥʘ 4 ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. ʋʚ.ʦʙ.10, ʦʢ.10 

 

 
ʈʠʩʫʥʦʢ 4 ï ʉʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʠʤʫʩʘ ʢʨʳʩ ʥʘ 7 ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. ʋʚ.ʦʙ.10, ʦʢ.10 

 

 
ʈʠʩʫʥʦʢ 5 ï ʉʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʠʤʫʩʘ ʢʨʳʩ ʥʘ 10 ʩʫʪʢʠ ʧʦʩʣʝ ʦʞʦʛʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. ʋʚ.ʦʙ.10, ʦʢ.10 
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ʂ 10 ʩʫʪʢʘʤ ʧʦʩʣʝ ʦʞʦʛʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʪʢʘʥʠ ʪʠʤʫʩʘ ʩʪʨʦʤʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʫʤʝʨʝʥʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʚʥʫʪʨʠʜʦʣʴʢʦʚʳʭ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ. ɺ ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ 

ʥʘʙʣʶʜʘʣʠ ʩʨʝʜʠ ʧʝʨʝʛʦʨʦʜʦʢ 

çʨʘʟʨʳʭʣʝʥʠʝè ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ 

ʩʪʨʫʢʪʫʨ. ɾʠʨʦʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʥʝ 

ʥʘʙʣʶʜʘʣʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʥʘʙʣʶʜʝʥʠʷ ʥʘʩʯʠʪʳʚʘʣʠ ʥʝʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʢʣʝʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ 

(ʈʠʩʫʥʦʢ 5). 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʘʥʥʳʝ 

ʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʣʠʤʬʦʠʜʥʦʛʦ ʦʨʛʘʥʘ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʪʠʤʫʩʘ ʚ 

ʨʝʛʫʣʷʪʦʨʥʳʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʚ ʫʩʣʦʚʠʷʭ 

ʦʞʦʛʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʤʝʥʥʦ ʦʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʪʠʤʫʩʘ, ʢʘʢ 

ʦʨʛʘʥʘ ʠʤʤʫʥʦʛʝʥʝʟʘ, ʟʘʚʠʩʠʪ ʩʪʘʥʦʚʣʝʥʠʝ 

ʛʫʤʦʨʘʣʴʥʦʡ ʠ ʢʣʝʪʦʯʥʦʡ ʠʤʤʫʥʥʦʡ 

ʟʘʱʠʪʳ ʠ ʘʜʝʢʚʘʪʥʦʩʪʴ 

ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʥʘʤʠʢʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʪʠʤʫʩʘ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ 

ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʩʪʨʝʩʩʘ ʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʩʠʩʪʝʤʥʦʡ ʪʝʨʘʧʠʠ ʦʞʦʛʦʚʦʛʦ 

ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʞʠ ʥʘ ʬʦʥʝ ʧʦʜʘʚʣʝʥʠʷ 

ʬʫʥʢʮʠʡ ʚʠʣʦʯʢʦʚʦʡ ʞʝʣʝʟʳ. 
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ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʠʤʫʩʘ ʚ ʜʠʥʘʤʠʢʝ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʞʦʛʦʚʦʡ ʪʨʘʚʤʳ ʢʦʞʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʦʞʦʛʦʚʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʫ ʞʠʚʦʪʥʳʭ ʨʘʟʚʠʚʘʣʘʩʴ ʘʢʮʠʜʝʥʪʘʣʴʥʘʷ ʠʥʚʦʣʶʮʠʷ ʪʠʤʫʩʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ 

ʨʘʟʨʦʥʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʝʡ ʪʠʤʦʮʠʪʦʚ ʚ ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ ʠ ʩʛʣʘʞʠʚʘʥʠʝʤ ʢʦʨʪʠʢʦ-

ʤʝʜʫʣʣʷʨʥʦʡ ʛʨʘʥʠʮʳ. ʋʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʷʜʝʨ ʠ ʢʣʝʪʦʢ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʦʪʝʢʦʤ 

ʤʝʞʜʦʣʴʢʦʚʦʡ ʩʪʨʦʤʳ, ʨʘʩʰʠʨʝʥʠʝʤ ʚʥʫʪʨʠʜʦʣʴʢʦʚʳʭ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʥʘ 

ʬʦʥʝ ʧʦʣʥʦʢʨʦʚʠʷ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʠ ʜʠʘʧʝʜʝʟʘ ʵʨʠʪʨʦʮʠʪʦʚ. ɺʳʷʚʣʝʥʥʳʝ 

ʜʝʩʪʨʫʢʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʪʠʤʫʩʘ ʥʘ ʬʦʥʝ ʪʨʘʚʤʳ ʢʦʞʠ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢʣʝʪʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ ʦʪ 

ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜʠʟʘʮʠʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʦʞʦʛʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. 

 

MORPHOLOGICAL FEATURES OF THYMUS IN THE CONDITIONS OF THE WOUND 

PROCESS OF THE SKIN 

 

Azhikova A.K., Feldman B.V., Samotrueva M.A. 

Summary 

 

The article describes the morphological features of the thymus in the dynamics of thermal 

burn injury of the skin. In the course of the study, it was revealed that under conditions of burn 

exposure, animals developed accidental involution of the thymus, characterizing the scattered 

location of thymocytes in the cortical substance and smoothing of the cortico-medullary border. The 

increase in the size of nuclei and cells was accompanied by edema of the interlobar stroma, 

expansion of the intralobular perivascular spaces against the background of blood vessel fullness 

and erythrocyte diapedesis. Revealed destructive-dystrophic changes of thymus against the 

background of skin trauma confirm the dependence of sensitization of the cellular organization of 

immunocompetent organs on the temporary periodization of the post-traumatic burn process.
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ɻʝʥʝʪʠʯʝʩʢʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ 

ʢʨʦʩʩʳ ʢʫʨ, ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʨʘʮʠʦʥʦʚ 

ʢʦʨʤʣʝʥʠʷ çʫʩʠʣʠʚʘʶʪè ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ çʨʘʟʚʠʪʳʭè ʮʳʧʣʷʪ, ʘ 

ʪʘʢʞʝ ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ 

ʧʨʠʨʦʩʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪ ʠʥʦʩʪʨʘʥʥʳʝ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʜʣʷ ʚʚʦʟʠʤʳʭ ʢʨʦʩʩʦʚ ʧʪʠʮʳ 

[1, 2, 6, 8]. 

ʄʦʣʦʜʥʷʢ ʷʠʯʥʳʭ ʢʨʦʩʩʦʚ ʢʫʨ 

ʦʪʣʠʯʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʨʦʩʪʦʤ ʠ 

ʨʘʟʚʠʪʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦ ʧʝʨʝʩʘʜʢʠ ʚ 

ʧʨʦʜʫʢʪʠʚʥʦʝ ʩʪʘʜʦ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʪʘʜʘ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤʠ ʢʫʨʘʤʠ-

ʥʝʩʫʰʢʘʤʠ ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʠʤʠ ʦʧʪʠʤʘʣʴʥʦʡ ʤʘʩʩʳ ʚ 

ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ: ʧʝʨʚʳʝ 8 

ʥʝʜʝʣʴ, ʩ 8 ʧʦ 13-ʶ ʥʝʜʝʣʠ ʠ ʩ 13 ʧʦ 20-ʶ 

ʥʝʜʝʣʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʫʜʝʣʝʥʦ ʧʨʝʜʢʣʘʜʢʦʚʦʤʫ ʧʝʨʠʦʜʫ 

ʤʦʣʦʜʥʷʢʘ ʢʫʨ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʡ ʧʝʨʠʦʜ 

ʷʚʣʷʝʪʩʷ çʧʝʨʝʩʪʨʦʡʢʦʡè ʦʨʛʘʥʠʟʤʘ çʦʪ 

ʤʦʣʦʜʥʷʢʘ ʢ ʚʟʨʦʩʣʦʤʫ ʧʨʦʜʫʢʪʠʚʥʦʤʫ 

ʞʠʚʦʪʥʦʤʫè, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʣʶʙʦʡ 

ʩʪʨʝʩʩʦʚʳʡ ʬʘʢʪʦʨ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʧʦʚʣʝʯʝʪ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɼʣʷ 

ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʭʘʨʘʢʪʝʨʥʳ çʠʟʤʝʥʝʥʠʷè 

ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ (ʛʦʪʦʚʥʦʩʪʴ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʚʳʚʝʜʝʥʠʶ ʷʠʮ), 

çʠʟʤʝʥʝʥʠʷè ʚ ʦʙʱʝʤ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ [7, 

9]. 

ʅʘ ʦʩʥʦʚʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʠʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʨ-ʥʝʩʫʰʝʢ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʮʝʩʩ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʡʮʘ, ʪʘʢ ʠ ʥʘ ʦʙʲʝʤ ʠ 

ʢʘʯʝʩʪʚʦ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʷʡʮʘ. ʊʘʢ, 

ʚʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʦʙʲʸʤʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʠʮ ʦʪ ʥʝʩʫʰʢʠ ʠ ʤʘʩʩʦʡ 

ʷʠʮ, ʢʨʦʤʝ ʵʪʦʛʦ, ʦʙʘ ʧʦʢʘʟʘʪʝʣʷ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʳ ʛʝʥʦʪʠʧʦʤ (ʢʨʦʩʩʦʤ) ʠ 

ʧʦʚʳʰʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʧʪʠʮʳ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʬʘʢʪʦʨʠʘʣʴʥʦʛʦ 

ʩʦʯʝʪʘʥʠʷ: ʛʝʥʦʪʠʧ ð ʧʦʣʥʦʮʝʥʥʦʝ 

ʢʦʨʤʣʝʥʠʝ - ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʤʠʢʨʦʢʣʠʤʘʪ [4, 5, 10, 11]. 

ʅʝʢʦʪʦʨʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʱʝʚʦʛʦ 

ʷʡʮʘ, ʚʳʷʚʣʝʥʥʘʷ ʫ ʧʪʠʮʳ ʩ ʨʘʟʥʳʤ 

ʛʝʥʦʪʠʧʦʤ ʚ ʝʜʠʥʦʡ ʩʨʝʜʝ ʚʳʨʘʱʠʚʘʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʚʳʷʚʣʝʥʠʷ ʣʠʤʠʪʠʨʫʶʱʠʭ ʟʥʘʯʝʥʠʡ 

ʢʘʯʝʩʪʚʘ ʷʠʮ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ çʫʩʠʣʝʥʠʷè 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʚʳʩʦʢʠʭ 

ʧʠʱʝʚʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʷʠʮ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʚʳʰʝʥʠʝ ʷʡʮʝʥʦʩʢʦʩʪʠ 

ʢʫʨ ʠ ʫʣʫʯʰʝʥʠʝ ʠʭ ʢʘʯʝʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ 

ʘʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ [3, 9, 

10, 11]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʤʦʣʦʜʥʷʢʘ ʷʠʯʥʳʭ ʢʫʨ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ 

ʚʝʣʠʯʠʥʳ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʷʠʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʷʠʮ ʚ ʭʦʜʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 
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ʧʝʨʠʦʜʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʧʪʠʮʝʚʦʜʯʝʩʢʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʆʆʆ çʉʘʨʘʧʫʣʴʩʢʘʷ 

ʧʪʠʮʝʬʘʙʨʠʢʘè ʛ. ʉʘʨʘʧʫʣ ʋʜʤʫʨʪʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʠʣʩʷ ʨʝʤʦʥʪʥʳʡ ʤʦʣʦʜʥʷʢ ʠ ʢʫʨʳ-

ʥʝʩʫʰʢʠ ʢʨʦʩʩʦʚ çʃʦʤʘʥʥ ɹʨʘʫʥ-

ʂʣʘʩʩʠʢè, çɹʨʘʫʥ ʅʠʢè, çʂʦʨʘʣè ʠ çʉʫʧʝʨ 

ʅʠʢè. ʆʙʲʝʤ ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʤʦʣʦʜʥʷʢʘ ʧʪʠʮʳ ʩʦʩʪʘʚʠʣ 400 ʛʦʣʦʚ, ʢʫʨ-

ʥʝʩʫʰʝʢ ï 300 ʛʦʣʦʚ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʚ 

ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ (ʚ ʢʘʞʜʦʡ ʧʦ 100 ʛʦʣʦʚ) 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ 

ʢʨʦʩʩʫ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʷʠʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʠʱʝʚʳʭ 

ʷʠʮ. ʉʦʜʝʨʞʘʥʠʝ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʠ 

ʢʫʨ-ʥʝʩʫʰʝʢ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʢʨʦʩʩʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʨʧʫʩʘʭ, 

ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʢʣʝʪʦʯʥʳʤʠ ʙʘʪʘʨʝʷʤʠ ʚ 

ʪʨʝʭʷʨʫʩʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. ʇʘʨʘʤʝʪʨʳ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʜʣʷ ʧʪʠʮʳ 

ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʠ 

ʩʦʜʝʨʞʘʥʠʶ ʜʘʥʥʳʭ ʢʨʦʩʩʦʚ. 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʝʤʦʥʪʥʦʛʦ 

ʤʦʣʦʜʥʷʢʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʩʧʦʣʴʟʫʶʪ 

ʯʝʪʳʨʝʭʵʪʘʧʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʥʦʨʤʠʨʦʚʘʥʠʷ, ʜʣʷ ʚʟʨʦʩʣʦʡ ʧʪʠʮʳ - 

ʪʨʝʭʬʘʟʥʫʶ ʩʭʝʤʫ ʥʦʨʤʠʨʦʚʘʥʠʷ ʨʝʮʝʧʪʫʨ 

ʢʦʤʙʠʢʦʨʤʦʚ. ɼʣʷ ʢʦʨʤʣʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ 

ʩʫʭʦʡ ʢʦʥʮʝʥʪʨʘʪʥʳʡ ʪʠʧ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʥʦʨʘʮʠʦʥʥʳʭ 

ʢʦʤʙʠʢʦʨʤʦʚ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʙʠʢʦʨʤʦʚ 

ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʢʦʨʤʦʮʝʭʝ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʅʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʤʣʝʥʠʷ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʠ 

ʩʦʜʝʨʞʘʥʠʶ ʧʪʠʮʳ ʜʘʥʥʳʭ ʢʨʦʩʩʦʚ.  

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʨʦʩʪʘ ʤʦʣʦʜʥʷʢʘ ʢʫʨ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʢʨʦʩʩʦʚ ʦʧʨʝʜʝʣʷʣʠ ʥʘ 

ʦʩʥʦʚʝ ʟʥʘʯʝʥʠʡ ʞʠʚʦʡ ʤʘʩʩʳ, 

ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ ʚʟʚʝʰʠʚʘʥʠʷ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʛ ʚ 

ʟʘʜʘʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ: ʧʨʠ 

ʨʦʞʜʝʥʠʠ, 7,14 ʠ 21 ʥʝʜʝʣʠ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʚʟʚʝʰʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠ 

ʚʝʣʠʯʠʥʫ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ.  

ɺʝʣʠʯʠʥʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʨ-

ʥʝʩʫʰʝʢ ʨʘʟʥʳʭ ʢʨʦʩʩʦʚ (ʷʡʮʝʥʦʩʢʦʩʪʴ ʥʘ 

ʩʨʝʜʥʶʶ ʠ ʥʘʯʘʣʴʥʫʶ ʥʝʩʫʰʢʫ, ʩʨʝʜʥʷʷ 

ʤʘʩʩʘ ʷʡʮʘ) ʨʘʩʩʯʠʪʳʚʘʣʠ, ʢʘʢ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʟʷʪʳʭ ʟʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ: 

26, 52 ʠ 72 ʥʝʜʝʣʠ. 

ʆʮʝʥʢʫ ʬʠʟʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʷʠʮ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʠʦʜ 

ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʷʡʮʝʢʣʘʜʢʠ ʢʫʨ - 42 ʥʝʜʝʣʠ. ɼʣʷ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʷʠʮ ʚ ʪʨʠ ʩʤʝʞʥʳʭ ʜʥʷ 

ʨʘʚʥʦʤʝʨʥʦ ʦʪʙʠʨʘʣʠ ʩ ʨʘʟʣʠʯʥʳʭ ʷʨʫʩʦʚ 

ʢʣʝʪʦʢ ʠ ʫʯʘʩʪʢʦʚ ʧʪʠʯʥʠʢʘ ʧʦ 30 ʰʪʫʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʢʣʝʪʦʢ. ʆʮʝʥʢʫ ʷʠʮ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʠʟʠʢʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʤʘʩʩʘ 

ʷʡʮʘ, ʤʘʩʩʘ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ) ʩʦʩʪʘʚʥʳʭ 

ʯʘʩʪʝʡ ʷʡʮʘ, ʠʥʜʝʢʩ ʬʦʨʤʳ ʷʡʮʘ, ʪʦʣʱʠʥʘ 

ʩʢʦʨʣʫʧʳ, ʚʳʩʦʪʘ ʧʣʦʪʥʦʛʦ ʙʝʣʢʘ ʠ 

ʞʝʣʪʢʘ, ʠʥʜʝʢʩ ʙʝʣʢʘ ʠ ʞʝʣʪʢʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʤʘʩʩʫ ʷʡʮʘ ʠ ʝʛʦ 

ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʧʫʪʝʤ ʚʟʚʝʰʠʚʘʥʠʷ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʛ; 

ʠʥʜʝʢʩ ʬʦʨʤʳ ʷʡʮʘ ï ʩ ʧʦʤʦʱʴʶ 

ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ; ʪʦʣʱʠʥʫ ʩʢʦʨʣʫʧʳ ï ʩ 

ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ ʇʋɼ-1; ʢʘʯʝʩʪʚʦ ʙʝʣʢʘ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʚʳʩʦʪʝ ʧʣʦʪʥʦʛʦ ʙʝʣʢʘ, 

ʙʦʣʴʰʦʤʫ ʠ ʤʘʣʦʤʫ ʜʠʘʤʝʪʨʘʤ, ʚʳʩʦʪʫ 

ʧʣʦʪʥʦʛʦ ʙʝʣʢʘ - ʧʨʠ ʚʳʣʠʚʘʥʠʠ 

ʩʦʜʝʨʞʠʤʦʛʦ ʷʡʮʘ ʥʘ ʧʣʦʩʢʦʝ ʩʪʝʢʣʦ, 

ʢʘʯʝʩʪʚʦ ʞʝʣʪʢʘ ï ʧʦ ʚʳʩʦʪʝ ʠ ʩʨʝʜʥʝʤʫ 

ʜʠʘʤʝʪʨʫ - ʚʳʩʦʪʦʤʝʨʦʤ ʠ ʢʨʦʥʮʠʨʢʫʣʝʤ. 

ʀʥʜʝʢʩ ʙʝʣʢʘ ʠ ʞʝʣʪʢʘ ʨʘʩʩʯʠʪʳʚʘʣʠ 

ʤʝʪʦʜʦʤ ʜʝʣʝʥʠʷ ʝʛʦ ʚʳʩʦʪʳ ʥʘ ʩʨʝʜʥʠʡ 

ʜʠʘʤʝʪʨ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʢʫʨ ʢʨʦʩʩʦʚ 

ʃʦʤʘʥʥ ɹʨʘʫʥ-ʂʣʘʩʩʠʢ, ɹʨʘʫʥ ʅʠʢ, ʂʦʨʘʣ 

ʠ ʉʫʧʝʨ ʅʠʢ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʠ 

ʜʠʥʘʤʠʢʘ ʞʠʚʦʡ ʤʘʩʩʳ ʟʘ ʫʯʝʪʥʳʡ ʧʝʨʠʦʜ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʠ ʥʝʩʢʦʣʴʢʦ ʧʨʝʚʦʩʭʦʜʠʣʘ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʢʨʦʩʩʘʤ, ʧʨʝʚʦʩʭʦʜʩʪʚʦ 

ʚʝʣʠʯʠʥʳ ʞʠʚʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʦ ʚ 



 

36  

ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ 10%. 

ɼʠʥʘʤʠʢʘ ʚʝʣʠʯʠʥ ʞʠʚʦʡ ʤʘʩʩʳ ʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʨʦʩʪʦʚ ʠʤʝʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʨʘʟʥʳʝ 

ʚʦʟʨʘʩʪʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ 

ʩʚʦʡʩʪʚʝʥʥʳ ʜʣʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʢʨʦʩʩʦʚ. 

ɺʝʣʠʯʠʥʘ ʞʠʚʦʡ ʤʘʩʩʳ ʩʫʪʦʯʥʳʭ 

ʮʳʧʣʷʪ ʚ ʛʨʫʧʧʘʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʢʨʦʩʩʦʚ 

ʥʝ ʠʤʝʣʘ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʠ 

ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 35,2 ʛ (ʢʨʦʩʩ ʂʦʨʘʣ) ʜʦ 36,5 

ʛ (ʢʨʦʩʩ ɹʨʘʫʥ ʅʠʢ). 

ɺ ʚʦʟʨʘʩʪʝ 7 ʥʝʜʝʣʴ ʞʠʚʘʷ ʤʘʩʩʘ 

ʮʳʧʣʷʪ ʢʦʨʠʯʥʝʚʳʭ ʢʨʦʩʩʦʚ (ʃʦʤʘʥ 

ɹʨʘʫʥ-ʂʣʘʩʩʠʢ ʠ ɹʨʘʫʥ ʅʠʢ) ʚʥʫʪʨʠ ʛʨʫʧʧ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ, ʨʘʟʥʠʮʘ 

ʩʦʩʪʘʚʠʣʘ 1,4 %, ʨʘʟʥʠʮʘ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ 

ʙʝʣʳʭ ʢʨʦʩʩʦʚ (ʂʦʨʘʣ ʠ ʉʫʧʝʨ ʅʠʢ) ʙʳʣʘ 

ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ï 9,3 %. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʚʦʡ 

ʤʘʩʩʳ ʤʦʣʦʜʥʷʢʘ ʚ ʚʦʟʨʘʩʪʝ 7 ʥʝʜʝʣʴ 

ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ 

ʢʦʨʠʯʥʝʚʳʭ ʢʨʦʩʩʦʚ ʥʘʜ ʙʝʣʳʤʠ, ʨʘʟʥʠʮʘ 

ʧʨʠ ʵʪʦʤ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 6,9 ʜʦ 16,7 %, ʚ 

ʪʦʤ ʯʠʩʣʝ ʤʦʣʦʜʥʷʢʘ ʢʨʦʩʩʘ ʃʦʤʘʥʥ 

ɹʨʘʫʥ-ʂʣʘʩʩʠʢ ʥʘʜ ʮʳʧʣʷʪʘʤʠ ʢʨʦʩʩʦʚ 

ʂʦʨʘʣ (P<0,01) ʠ ʉʫʧʝʨ ʅʠʢ (P<0,001).  

ɺ ʚʦʟʨʘʩʪʥʳʝ ʧʨʦʤʝʞʫʪʢʠ 14 ʠ 21 

ʥʝʜʝʣʠ ʥʘʤʠ ʚʳʷʚʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʘʷ 

ʨʘʟʥʠʮʘ ʚ ʞʠʚʦʡ ʤʘʩʩʝ ʤʝʞʜʫ 

ʢʦʨʠʯʥʝʚʳʤʠ ʠ ʙʝʣʳʤʠ ʢʨʦʩʩʘʤʠ. ʊʘʢ, 

ʚʳʩʦʢʦʡ ʞʠʚʦʡ ʤʘʩʩʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʤʦʣʦʜʥʷʢ ʢʨʦʩʩʘ ʃʦʤʘʥ ɹʨʘʫʥ-ʂʣʘʩʩʠʢ, 

ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ (P<0,01) ʚʳʰʝ, ʯʝʤ ʫ 

ʩʚʝʨʩʪʥʠʮ ʢʨʦʩʩʘ ʂʦʨʘʣ ʠ ʉʫʧʝʨ ʅʠʢ 

(P<0,001) ʥʘ 6,6 ʠ 12,1 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʠ ʚ ʚʦʟʨʘʩʪʝ 21 ʥʝʜʝʣʷ ï 8,6 ʠ 16,1 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʦʩʪʦʚʝʨʥʦ (P<0,05), (P<0,01), (P 

<0,001)) ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʞʠʚʘʷ ʤʘʩʩʘ 

ʚʳʷʚʣʝʥʘ ʫ ʤʦʣʦʜʥʷʢʘ ʢʨʦʩʩʘ ɹʨʘʫʥ ʅʠʢ ʟʘ 

ʫʯʝʪʥʳʡ ʧʝʨʠʦʜ. ɾʠʚʘʷ ʤʘʩʩʘ ʩʚʝʨʩʪʥʠʮ 

ʢʨʦʩʩʘ ʂʦʨʘʣ ʠ ʉʫʧʝʨ ʅʠʢ ʧʦ ʫʯʝʪʥʳʤ 

ʚʦʟʨʘʩʪʥʳʤ ʧʝʨʠʦʜʘʤ (7, 14 ʠ 21 ʥʝʜʝʣʠ) 

ʙʳʣʘ ʤʝʥʴʰʝ ï ʥʘ 5,7-18,4 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ 

ʤʘʩʩʳ ʮʳʧʣʷʪ ʢʦʨʠʯʥʝʚʳʭ ʢʨʦʩʩʦʚ (ʃʦʤʘʥ 

ɹʨʘʫʥ ʂʣʘʩʩʠʢ ʠ ɹʨʘʫʥ ʅʠʢ) ʠ ʙʝʣʳʭ 

ʢʨʦʩʩʦʚ (ʂʦʨʘʣ ʠ ʉʫʧʝʨ ʅʠʢ) ʚʦ ʚʩʝ 

ʧʝʨʠʦʜʳ ʚʳʨʘʱʠʚʘʥʠʷ ʚʥʫʪʨʠ ʛʨʫʧʧ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʩʷ ʠ ʚʘʨʴʠʨʦʚʘʣ ʧʦ 

ʢʦʨʠʯʥʝʚʳʤ ʢʨʦʩʩʘʤ ʦʪ 11,0 ʛ ʜʦ 12,4 ʛ, ʧʦ 

ʙʝʣʳʤ ʢʨʦʩʩʘʤ ï  ʦʪ 9,0 ʛ ʜʦ 11,8 ʛ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʙʳʣ ʫ 

ʤʦʣʦʜʥʷʢʘ ʢʨʦʩʩʘ ʃʦʤʘʥ ɹʨʘʫʥ-ʂʣʘʩʩʠʢ, 

ʢʦʪʦʨʳʡ ʟʘ ʚʝʩʴ ʫʯʝʪʥʳʡ ʧʝʨʠʦʜ ʙʳʣ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (P<0,01), ʯʝʤ ʫ 

ʤʦʣʦʜʥʷʢʘ ʢʨʦʩʩʦʚ ʂʦʨʘʣ ʠ ʉʫʧʝʨ ʅʠʢ ʟʘ 

ʧʝʨʠʦʜ 0-7 ʤʝʩʷʮʝʚ ï ʥʘ 8,2 ʠ 9,1 %, ʟʘ 

ʧʝʨʠʦʜ 8-14 ʥʝʜʝʣʴ ï ʧʨʠ (P<0,05) ʠ 

(P<0,01) ï ʥʘ 4,8 ʠ 10,5 %, ʟʘ ʧʝʨʠʦʜ 15-21 

ʥʝʜʝʣʴ ʧʨʠ (P<0,001) ï ʥʘ 13,0 ʠ 21,8 %. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʤʦʣʦʜʥʷʢʘ ʢʨʦʩʩʘ 

ɹʨʘʫʥ ʅʠʢ. ɿʘ ʫʯʝʪʥʳʝ ʧʝʨʠʦʜʳ 

ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ 

ʤʦʣʦʜʥʷʢʘ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (P<0,01), 

(P<0,001)), ʯʝʤ ʫ ʙʝʣʳʭ ʢʨʦʩʩʦʚ: ʚ ʚʦʟʨʘʩʪʝ 

7 ʥʝʜʝʣʴ ï ʥʘ 6,7-7,5 %, ʚ 14 ʥʝʜʝʣʴ - ʥʘ 

4,9-10,5 %, ʚ ʚʦʟʨʘʩʪʝ 21 ʥʝʜʝʣʷ ï ʥʘ 9,1-

18,2 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʝʡ 

ʚʳʨʘʱʠʚʘʥʠʷ ʧʝʨʝʚʦʜ ʧʪʠʮʳ ʠʟ ʢʦʨʧʫʩʦʚ 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʥʷʢʘ ʚ ʢʦʨʧʫʩʘ ʜʣʷ 

ʚʟʨʦʩʣʦʛʦ ʧʦʛʦʣʦʚʴʷ ʧʨʦʚʦʜʷʪ ʚ ʚʦʟʨʘʩʪʝ 

95-105 ʩʫʪʦʢ. ɿʘʪʝʤ ʧʨʦʚʦʜʷʪ ʜʦʨʘʱʠʚʘʥʠʝ 

ʤʦʣʦʜʥʷʢʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʪʘʜʝ.  

ɺʝʩʴ ʩʧʝʢʪʨ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʩʧʨʝʜʝʣʝʥ ʚ 

ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʷʭ ʷʡʮʘ: ʩʢʦʨʣʫʧʘ, ʙʝʣʦʢ, 

ʞʝʣʪʦʢ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʨʘʟʥʦʛʦ ʨʦʜʘ ʬʘʢʪʦʨʳ. 

ɸʥʘʣʠʟ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʨ 

ʠʟʫʯʘʝʤʳʭ ʢʨʦʩʩʦʚ ʧʦʢʘʟʘʣ ʧʨʷʤʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʛʝʥʦʪʠʧʘ ʚʝʣʠʯʠʥ 

ʷʡʮʝʥʦʩʢʦʩʪʠ ʥʘ ʩʨʝʜʥʶʶ ʠ ʥʘʯʘʣʴʥʫʶ 

ʥʝʩʫʰʢʫ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʫʨʳ 

ʙʝʣʳʭ ʢʨʦʩʩʦʚ (ʂʦʨʘʣ, ʉʫʧʝʨ ʅʠʢ) ʠʤʝʣʠ 

ʙʦʣʝʝ ʚʳʩʦʢʫʶ (ʥʘ 1,3-3,2 %) ʷʡʮʝʥʦʩʢʦʩʪʴ 

ʥʘ ʩʨʝʜʥʶʶ ʥʝʩʫʰʢʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʨʠʯʥʝʚʳʤʠ ʢʨʦʩʩʘʤʠ. ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʷʡʮʝʥʦʩʢʦʩʪʴ (312,8 ʰʪ.) ʥʘ 

ʥʘʯʘʣʴʥʫʶ ʥʝʩʫʰʢʫ ʠʤʝʣʠ ʢʫʨʳ ʢʨʦʩʩʘ 

ʉʫʧʝʨ ʅʠʢ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʷʡʮʝʥʦʩʢʦʩʪʠ 92,3 %. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʷʡʮʝʥʦʩʢʦʩʪʠ ʢʫʨ ʩʥʠʞʘʝʪʩʷ 

ʤʘʩʩʘ ʷʠʮ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ ʜʣʷ ʷʠʯʥʳʭ ʢʨʦʩʩʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪ ʢʫʨ ʙʝʣʳʭ ʢʨʦʩʩʦʚ 

ʧʦʣʫʯʝʥʦ ʙʦʣʝʝ ʤʝʣʢʦʝ ʷʡʮʦ.  
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ʇʨʠ ʵʪʦʤ ʤʘʩʩʘ ʷʡʮʘ ʢʫʨ-ʥʝʩʫʰʝʢ 

ʢʨʦʩʩʘ ʂʦʨʘʣ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ (P<0,001) 

ʤʝʥʴʰʝ ʥʘ 5,6 ʠ 5,0 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʫʨʘʤʠ ʢʨʦʩʩʦʚ ʃʦʤʘʥ ɹʨʘʫʥ-ʂʣʘʩʩʠʢ ʠ 

ɹʨʘʫʥ ʅʠʢ, ʤʘʩʩʘ ʷʡʮʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ 

ʢʫʨ-ʥʝʩʫʰʝʢ ʢʨʦʩʩʘ ʉʫʧʝʨ ʅʠʢ ʤʝʥʴʰʝ 

(ʈ<0,01) ʥʘ 4,4 ʠ 3,8 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 10 ʷʠʮ ʙʳʣʠ 

ʚʳʰʝ ʫ ʢʫʨ ʢʨʦʩʩʦʚ ʃʦʤʘʥ ɹʨʘʫʥ-ʂʣʘʩʩʠʢ 

ʠ ɹʨʘʫʥ ʅʠʢ ʥʘ 10,2 ʠ 6,1 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʦʩʩʦʤ 

ʂʦʨʘʣ ʠ ʥʘ 8,7 ʠ 4,6 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʳʰʝ, ʯʝʤ ʫ ʢʫʨ-ʥʝʩʫʰʝʢ ʢʨʦʩʩʘ ʉʫʧʝʨ 

ʅʠʢ.  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʦʩʣʝʜʫʶʱʫʶ ʷʠʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʫʨ-ʥʝʩʫʰʝʢ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʘʜʘ. 

ʅʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʷʠʮ ʢʫʨ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 

ʢʨʦʩʩʦʚ ʚ ʚʦʟʨʘʩʪʝ 42 ʥʝʜʝʣʠ (ʊʘʙʣʠʮʘ 1). 

ʄʘʩʩʘ ʷʡʮʘ ʢʘʢ ʬʠʟʠʯʝʩʢʠʡ 

ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ ʢʦʩʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʧʠʱʝʚʦʡ ʠ ʪʦʚʘʨʥʦʡ ʮʝʥʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ 

çʨʘʟʤʝʨè ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ, 

ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʚʝʣʠʯʠʥʫ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ.  

ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʩʦʢʫʶ ʤʘʩʩʫ ʷʡʮʘ ʠʤʝʶʪ 

ʢʫʨʳ ʙʝʣʳʭ ʢʨʦʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ï ʢʨʦʩʩ ʢʫʨ ʃʦʤʘʥʥ ɹʨʘʫʥ-

ʂʣʘʩʩʠʢ ï 61,2 ʛ, ʯʪʦ ʥʘ 6,0 % ʙʦʣʴʰʝ 

ʤʘʩʩʳ ʷʡʮʘ ʢʫʨ ʢʨʦʩʩʘ ʂʦʨʘʣ (ʈ <0,001) ʠ 

ʥʘ 4,6 % ʙʦʣʴʰʝ, ʯʝʤ ʫ ʢʨʦʩʩʘ ʢʫʨ ʉʫʧʝʨ 

ʅʠʢ (ʈ<0,01). ʀʥʜʝʢʩ ʬʦʨʤʳ ʷʡʮʘ ï ʵʪʦ 

ʧʦʢʘʟʘʪʝʣʴ, ʦʢʘʟʳʚʘʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʠ ʞʝʣʪʢʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʩʦʦʪʥʦʰʝʥʠʝ ʜʘʥʥʳʭ 

ʯʘʩʪʝʡ, ʧʦʩʢʦʣʴʢʫ ʠʥʜʝʢʩ ʜʘʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʦʨʤʝ ʷʡʮʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʌʠʟʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʷʠʮ ʢʫʨ-ʥʝʩʫʰʝʢ 

ʇʦʢʘʟʘʪʝʣʴ 

ʂʨʦʩʩʳ 

ʃʦʤʘʥʥ ɹʨʘʫʥ-

ʂʣʘʩʩʠʢ 
ɹʨʘʫʥ ʅʠʢ ʂʦʨʘʣ ʉʫʧʝʨ ʅʠʢ 

Ñmx 
ʉv, 

% 
Ñmx 

ʉv, 

% 
Ñmx 

ʉv, 

% 
Ñmx 

ʉv, 

% 

ʄʘʩʩʘ ʷʡʮʘ, ʛ 
61,2° 

0,38 
6,8 

60,3° 

0,32 
6,5 

57,5° 

0,44***  
6,4 

58,4° 

0,41** 
6,4 

ʀʥʜʝʢʩ ʬʦʨʤʳ 

ʷʠʮ,% 

79,0Ñ 

0,42 
3,3 

74,6Ñ 

0,39 
3,0 

76,6Ñ 

0,46 
2,7 

78,80Ñ 

0,41 
3,2 

ʄʘʩʩʘ ʩʢʦʨʣʫʧʳ, ʛ 
8,5Ñ 

0,04 
7,0 

8,0Ñ 

0,06 
7,3 

7,8Ñ 

0,05** 
6,5 

8,1Ñ 

0,06 
6,3 

ʉʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ 

ʪʦʣʱʠʥʳ 

ʩʢʦʨʣʫʧʳ, ʤʤ 

0,448Ñ 

0,003 
4,7 

0,451Ñ 

0,005 
5,0 

0,426Ñ 

0,004** 
3,3 

0,396Ñ 

0,002*** 
2,7 

ʄʘʩʩʘ ʙʝʣʢʘ, ʛ 
35,9Ñ 

0,47 
10,0 

35,4Ñ 

0,41 
9,3 

33,4Ñ 

0,35***  
8,5 

34,2Ñ 

0,34* 
8,0 

ɺʳʩʦʪʘ ʧʣʦʪʥʦʛʦ 

ʙʝʣʢʘ, ʤʤ 

8,5Ñ 

0,16 
16,3 

8,7Ñ 

0,13 
14,2 

9,4Ñ 

0,15** 
13,0 

9,5Ñ 

0,17***  
11,8 

ʀʥʜʝʢʩ ʙʝʣʢʘ, %  
10,7Ñ 

0,11 
11,7 

10,9Ñ 

0,09* 
10,3 

12,0Ñ 

0,09***  
9,4 

12,1Ñ 

0,13***  
7,3 

ʄʘʩʩʘ ʞʝʣʪʢʘ, ʛ 
16,8Ñ 

0,15 
7,6 

16,9Ñ 

0,17 
6,7 

16,3Ñ 

0,15***  
6,1 

16,1Ñ 

0,13** 
5,4 

ɺʳʩʦʪʘ ʞʝʣʪʢʘ, 

ʤʤ 

19,3Ñ 

0,22 
9,3 

19,7Ñ 

0,21 
7,7 

20,4Ñ 

0,15***  
6,3 

20,2Ñ 

0,13***  
5,8 

ɼʠʘʤʝʪʨ ʞʝʣʪʢʘ, 

ʤʤ 

40,1Ñ 

0,33 
7,3 

40,4Ñ 

0,31 
8,0 

42,5Ñ 

0,41* 
8,6 

42,3Ñ 

0,45* 
9,1 

ʀʥʜʝʢʩ ʞʝʣʪʢʘ, %  
48,1Ñ 

0,34 
8,9 

48,7Ñ 

0,37 
8,0 

48,0Ñ 

0,28 
7,5 

47,8Ñ 

0,31 
7,8 

ʇʨʠʤʝʯʘʥʠʝ: ʨʘʟʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 1 ʜʦʩʪʦʚʝʨʥʘ ʧʨʠ ʈ<0,05*; ʈ<0,01**; 

ʈ<0,001*** 
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ʗʡʮʦ, ʠʤʝʶʱʝʝ ʚʳʪʷʥʫʪʫʶ ʠʣʠ 

ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ (ʢʨʫʧʥʦʝ ʠ ʤʝʣʢʦʝ ʷʡʮʦ), 

ʧʣʦʭʦ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ çʢʘʩʩʝʪʳè, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ çʧʦʨʦʢʦʚ ʠ 

ʥʝʜʦʩʪʘʪʢʦʚè ʷʡʮʘ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʤʠʢʨʦʙʠʘʣʴʥʦʡ 

ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ. 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʙʦʣʝʝ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ ʠʤʝʶʪ ʷʡʮʘ ʢʫʨ-

ʥʝʩʫʰʝʢ ʢʨʦʩʩʦʚ çʃʦʤʘʥ-ɹʨʘʫʥ-ʂʣʘʩʩʠʢè 

ï 70,0 % ʠ ʉʫʧʝʨ ʅʠʢ ï 78,8 %, ʙʦʣʝʝ 

ʚʳʪʷʥʫʪʫʶ ï ʷʡʮʘ ʢʫʨ ʢʨʦʩʩʦʚ ï ɹʨʘʫʥ 

ʅʠʢ ï 74,6 % ʠ ʂʦʨʘʣ ï 76,6 %.  

ʊʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ ʷʡʮʘ ï ʦʩʥʦʚʥʦʡ 

ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ çʛʘʨʘʥʪʦʤè 

ʛʨʘʤʦʪʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ 

ʧʪʠʮʳ, ʦʩʦʙʦ ʧʦ ʙʘʣʘʥʩʫ ʢʘʣʴʮʠʷ ʠ 

ʬʦʩʬʦʨʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ 

ʜʘʥʥʫʶ ʚʝʣʠʯʠʥʫ ʢʨʦʤʝ ʬʘʢʪʦʨʘ 

ʢʦʨʤʣʝʥʠʝ, ʦʩʦʙʦ ʧʦʚʣʠʷʣʘ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ. 

ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ 

ʪʦʣʱʠʥʳ ʩʢʦʨʣʫʧʳ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 

ʢʦʨʠʯʥʝʚʳʭ ʢʨʦʩʩʦʚ ï 0,448 ʤʤ ʠ 0,451 ʤʤ, 

ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (ʈ <0,01) (ʈ <0,001), 

ʯʝʤ ʧʦʢʘʟʘʪʝʣʴ ʙʝʣʳʭ ʢʨʦʩʩʦʚ ï ʥʘ 4,9 ʠ 

11,6 %. ʗʡʮʦ ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʧʦʣʥʦʮʝʥʥʳʤ ʦʙʲʝʢʪʦʤ, ʙʣʘʛʦʜʘʨʷ 

ʥʘʣʠʯʠʶ ʚ ʥʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɹʝʣʢʠ ʷʡʮʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥʥʳʝ ʙʣʘʛʦʜʘʨʷ 

ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ 

ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ɾʠʨʳ ʷʡʮʘ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ. ɺ ʷʡʮʝ ʩʦʜʝʨʞʘʪʩʷ ʧʦʯʪʠ 

ʠʟʚʝʩʪʥʳʝ ʚʠʪʘʤʠʥʳ. ʄʘʩʩʘ ʙʝʣʢʘ ʠ ʤʘʩʩʘ 

ʞʝʣʪʢʘ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʢʨʦʩʩʘʭ ʧʪʠʮʳ 

ʧʦʢʘʟʘʣʘ ʦʩʦʙʦʝ ʚʣʠʷʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ. ʊʘʢ, ʢʦʨʠʯʥʝʚʳʝ ʢʨʦʩʩʳ ʧʪʠʮʳ 

(ʃʦʤʘʥ-ɹʨʘʫʥ-ʂʣʘʩʩʠʢ ʠ ɹʨʘʫʥ ʅʠʢ) 

ʠʤʝʣʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ 

ʙʝʣʢʘ 35,9 ʛ ʠ 35,4 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ((ʈ <0,05) (ʈ <0,001)), 

ʯʝʤ ʤʘʩʩʘ ʙʝʣʢʘ ʷʠʮ ʧʪʠʮʳ ʙʝʣʳʭ ʢʨʦʩʩʦʚ 

ʥʘ 4,7-7,0 %. ʄʘʩʩʘ ʞʝʣʪʢʘ ʚ ʷʡʮʝ ʧʪʠʮʳ 

ʢʦʨʠʯʥʝʚʳʭ ʢʨʦʩʩʦʚ ʠʤʝʣʘ ʘʥʘʣʦʛʠʯʥʫʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ï ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (ʈ 

<0,05) (ʈ <0,01) ʫ ʧʪʠʮʳ ʢʨʦʩʩʦʚ ʃʦʤʘʥ-

ɹʨʘʫʥ-ʂʣʘʩʩʠʢ ʠ ɹʨʘʫʥ ʅʠʢ. ʈʘʩʩʯʠʪʘʥʥʳʝ 

ʥʘʤʠ ʠʥʜʝʢʩʳ ʙʝʣʢʘ ʠ ʞʝʣʪʢʘ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,001) ʚʳʩʦʢʦʝ 

ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʙʝʣʢʘ ʠʤʝʶʪ ʷʡʮʘ ʧʪʠʮʳ 

ʢʨʦʩʩʦʚ ʂʦʨʘʣ ʠ ʉʫʧʝʨ ʅʠʢ ï (12,0 ʠ 12,1 

%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʷʠʮ ʢʫʨ 

ʢʨʦʩʩʘ ʃʦʤʘʥ ɹʨʘʫʥ-ʂʣʘʩʩʠʢ, ʚʚʠʜʫ 

ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,01) ʙʦʣʴʰʝʡ ʚʳʩʦʪʳ 

ʧʣʦʪʥʦʛʦ ʙʝʣʢʘ 9,4 ʠ 9,5 ʤʤ, ʢʦʨʠʯʥʝʚʳʝ 

ʢʨʦʩʩʳ ʫʩʪʫʧʘʣʠ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʥʘ 1,1% - 1,4%. ʀʥʜʝʢʩ ʞʝʣʪʢʘ ʷʠʮ ʢʫʨ-

ʥʝʩʫʰʝʢ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʢʨʦʩʩʦʚ ʥʝ ʠʤʝʣ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʠ ʚʘʨʴʠʨʦʚʘʣ ʚ 

ʧʨʝʜʝʣʘʭ 47,8- 48,7 %. 

ɿʘʢʣʶʯʝʥʠʝ. ʆʮʝʥʠʚʘʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ, ʚʝʣʠʯʠʥʫ 

ʷʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʡʮʘ ʨʘʟʥʳʭ ʢʨʦʩʩʦʚ, ʤʳ 

ʚʳʷʚʠʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʞʠʚʫʶ ʤʘʩʩʫ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʫ ʤʦʣʦʜʥʷʢʘ 

ʢʦʨʠʯʥʝʚʳʭ ʢʨʦʩʩʦʚ: ʚ ʚʦʟʨʘʩʪʥʳʝ 

ʧʨʦʤʝʞʫʪʢʠ 7, 14 ʠ 21 ʥʝʜʝʣʠ ʞʠʚʘʷ ʤʘʩʩʘ 

ʤʦʣʦʜʥʷʢʘ ʢʨʦʩʩʘ ʃʦʤʘʥ ɹʨʘʫʥ-ʂʣʘʩʩʠʢ 

ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʮ 

ʢʨʦʩʩʘ ʂʦʨʘʣ ʠ ʉʫʧʝʨ ʅʠʢ ʥʘ 6,6-16,7 %, 

ʢʨʦʩʩʘ ʮʳʧʣʷʪ ɹʨʘʫʥ ʅʠʢ ʟʘ ʫʯʝʪʥʳʡ 

ʧʝʨʠʦʜ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʙʝʣʳʭ ʢʨʦʩʩʦʚ ï 

ʥʘ 5,7-18,4 %. ʂʫʨʳ ʙʝʣʳʭ ʢʨʦʩʩʦʚ (ʂʦʨʘʣ, 

ʉʫʧʝʨ ʅʠʢ) ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ (ʥʘ 1,3-

3,2 %) ʷʡʮʝʥʦʩʢʦʩʪʴ ʥʘ ʩʨʝʜʥʶʶ ʥʝʩʫʰʢʫ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʨʠʯʥʝʚʳʤʠ ʢʨʦʩʩʘʤʠ. 

ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʷʡʮʝʥʦʩʢʦʩʪʴ 

(312,8 ʰʪ.) ʥʘ ʥʘʯʘʣʴʥʫʶ ʥʝʩʫʰʢʫ ʠʤʝʣʠ 

ʢʫʨʳ ʢʨʦʩʩʘ ʉʫʧʝʨ ʅʠʢ. ʀʥʜʝʢʩʳ ʙʝʣʢʘ ʠ 

ʞʝʣʪʢʘ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʫ ʷʠʮ 

ʧʪʠʮʳ ʢʨʦʩʩʦʚ ʂʦʨʘʣ ʠ ʉʫʧʝʨ ʅʠʢ ï 12,0 ʠ 

12,1 %, ʚʚʠʜʫ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,01) 

ʙʦʣɹh ʝʡ ʚʳʩʦʪʳ ʧʣʦʪʥʦʛʦ ʙʝʣʢʘ 9,4 ʠ 9,5 

ʤʤ, ʢʦʨʠʯʥʝʚʳʝ ʢʨʦʩʩʳ ʫʩʪʫʧʘʣʠ ʧʦ 

ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʘ 1,1% - 1,4%. 

ʀʥʜʝʢʩ ʞʝʣʪʢʘ ʷʠʮ ʢʫʨ-ʥʝʩʫʰʝʢ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʢʨʦʩʩʦʚ ʥʝ ʠʤʝʣ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʠ ʚʘʨʴʠʨʦʚʘʣ ʚ 

ʧʨʝʜʝʣʘʭ 47,8% - 48,7%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʧʨʘʚʣʝʥʥʦʝ 

ʚʳʨʘʱʠʚʘʥʠʝ ʤʦʣʦʜʥʷʢʘ ʨʘʟʥʳʭ ʢʨʦʩʩʦʚ 

ʥʘ ʧʪʠʮʝʚʦʜʯʝʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, 

ʧʦʣʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ 

çʧʣʘʪʬʦʨʤʦʡè ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʪʠʮʳ ʩ 

ʛʝʥʝʪʠʯʝʩʢʠ ʟʘʣʦʞʝʥʥʦʡ ʷʠʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʚʳʩʦʢʠʤʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʪʦʚʘʨʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ 

ʷʡʮʘ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʅʌ ʚ ʨʘʤʢʘʭ 

ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 23-26-00184. 

ʃʀʊɽʈɸʊʋʈɸ: 

1. ɸʩʪʨʘʭʘʥʮʝʚ, ɸ. ɸ. ʈʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʤʦʣʦʜʥʷʢʘ ʢʫʨ ʨʘʟʣʠʯʥʳʭ 

ʢʨʦʩʩʦʚ / ɸ. ɸ. ɸʩʪʨʘʭʘʥʮʝʚ,                              

ʅ. ɺ. ʀʩʫʧʦʚʘ, ɻ. ʅ. ʄʠʨʦʥʦʚʘ // ʅʘʫʯʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ï ʘʛʨʘʨʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ: 

ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʀʞʝʚʩʢ: 

ʌɻʆʋ ɺʇʆ ʀʞʝʚʩʢʘʷ ɻʉʍɸ, 2008. ï ʉ. 7-

11.  

2. ɸʩʪʨʘʭʘʥʮʝʚ, ɸ. ɸ. ʈʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʷʥʢʘ ʠ ʝʛʦ 

ʚʣʠʷʥʠʝ ʥʘ ʧʦʩʣʝʜʫʶʱʫʶ ʷʠʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʨ-ʥʝʩʫʰʝʢ /                            

ɸ. ɸ. ɸʩʪʨʘʭʘʥʮʝʚ, ʅ. ɺ. ʀʩʫʧʦʚʘ // 

ɺʝʩʪʥʠʢ ʀʞʝʚʩʢʦʡ ɻʉʍɸ. ï 2015 ï ˉ 

4(45) ï ʉ. 14-18 

3. ɹʝʩʩʘʨʘʙʦʚ, ɹ. ʌ. ʇʪʠʮʝʚʦʜʩʪʚʦ ʠ 

ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʠʮ ʠ ʤʷʩʘ ʧʪʠʮ: 

ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɹ. ʌ. ɹʝʩʩʘʨʘʙʦʚ,                     

ʕ. ʀ. ɹʦʥʜʘʨʝʚ, ʊ. ɸ. ʉʪʦʣʷʨ. ï ʉʇʙ.: ʃʘʥʴ, 

2005. ï 352 ʩ. 

3. ɺʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘ ʢʫʨ-ʥʝʩʫʰʝʢ ʥʘ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʷʠʮ /                     

ʉ. ɼ. ɹʘʪʘʥʦʚ, ʀ. ɸ. ɹʘʨʘʥʦʚʘ,                              

ʆ. ʉ. ʉʪʘʨʦʩʪʠʥʘ [ʠ ʜʨ.] // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ 

ʂʘʟʘʥʩʢʦʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɸʢʘʜʝʤʠʠ 

ɺʝʪʝʨʠʥʘʨʥʦʡ ʄʝʜʠʮʠʥʳ ʠʤ. ʅ.ʕ. 

ɹɸʋʄɸʅɸ. ï 2023. ï ˉ 3 ï ʉ. 55-61. 

4. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʷʠʮ ʢʫʨ ʨʘʟʥʳʭ ʢʨʦʩʩʦʚ / ʉ. ɼ. ɹʘʪʘʥʦʚ,             

ʀ. ɸ. ɹʘʨʘʥʦʚʘ, ʆ. ʉ. ʉʪʘʨʦʩʪʠʥʘ [ʠ ʜʨ.] // 

ɿʦʦʪʝʭʥʠʷ. ï 2023. ï ˉ 8 ï ʉ. 22-26.  

5. ʆʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʵʢʩʪʝʨʴʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʙʠʣʴʥʳʭ 

ʩʠʩʪʝʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ /  

ʉ. ɼ. ɹʘʪʘʥʦʚ, ʀ. ɸ. ɹʘʨʘʥʦʚʘ,                              

ʆ. ʉ. ʉʪʘʨʦʩʪʠʥʘ [ʠ ʜʨ.] // ʊʝʭʥʠʢʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. ï 2022. ï ˉ 

3 (47). ï ʉ. 16-20. 

6. ʅʘʫʤʦʚʘ, ɺ. ɺ. ʉʨʘʚʥʠʪʝʣʴʥʦʝ 

ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʦʙʤʝʥʘ, ʟʘʪʨʘʪ ʢʦʨʤʘ 

ʠ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʤʦʣʦʜʥʷʢʘ ʢʫʨ ʨʘʟʥʳʭ 

ʢʨʦʩʩʦʚ / ɺ. ɺ. ʅʘʫʤʦʚʘ // ɺʝʩʪʥʠʢ 

ʋʣʴʷʥʦʚʩʢʦʡ ɻʉʍɸ. ï 2014. ï ˉ 1 (25) ï ʉ. 

136-140 

7. ʅʘʫʤʦʚʘ, ɺ. ɺ. ʇʪʠʮʝʚʦʜʩʪʚʦ: 

ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɺ. ɺ. ʅʘʫʤʦʚʘ. ï 

ʋʣʴʷʥʦʚʩʢ: ʋʣʴʷʥʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ 

ʇ.ɸ. ʉʪʦʣʳʧʠʥʘ, 2008. ï 265 ʩ.  

8. ʅʘʫʤʦʚʘ, ɺ. ɺ. ʉʨʘʚʥʠʪʝʣʴʥʦʝ 

ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʦʙʤʝʥʘ, ʟʘʪʨʘʪ ʢʦʨʤʘ 

ʠ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʤʦʣʦʜʥʷʢʘ ʢʫʨ ʨʘʟʥʳʭ 

ʢʨʦʩʩʦʚ / ɺ. ɺ. ʅʘʫʤʦʚʘ // ɺʝʩʪʥʠʢ 

ʋʣʴʷʥʦʚʩʢʦʡ↑ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ↑ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ↑ ʘʢʘʜʝʤʠʠ. ï 2014. ï 

ˉ 1 (25). ï ʉ. 136-140.  

9. ʌʠʩʠʥʠʥ, ɺ. ʀ. ʂʦʨʤʣʝʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ↑ ʧʪʠʮʳ: ʫʯʝʙʥʠʢ /            

ɺ. ʀ. ʌʠʩʠʥʠʥ, ʀ. ɸ. ɽʛʦʨʦʚ,                             

ʀ. ʌ. ɼʨʘʛʘʥʦʚ. ï ʄ.: ɻʕʆʊɸʈ-ʄʝʜʠʘ, 

2011. ï 344 ʩ.  

10. Batanov, S. D. Morphological 

indicators of egg quality of chickens at 

different ages and their interrelation in the 

reproductive period / S. D. Batanov,                   

I. A. Baranova, O. S. Starostina,                             

Ya. G. Ananikov, E. I. Shkarupa // AIP 

Conference Proceedings, 3011 ʉʝʨ. "I 

International Conference ñSustainable 

Development: Agriculture, Veterinary 

Medicine and Ecologyò 020026-1ï020026-6. 

11. Batanov, S. D. The influence of 

morphological parameters of eggs on the 

results of incubation / S. D. Batanov,                        

I. A. Baranova, O. S. Starostina, E. I. 

Shkarupa // BIO Web of Conferences. ï 2024. 

ï ʈ. 118. 

 

 

 

 

 

 

 

 

 

 

 



 

40  

ʈɽɿʋʃʔʊɸʊʓ ɺʃʀʗʅʀʗ ɻɽʅɽʊʀʂʀ ʅɸ ʈʆʉʊ, ʈɸɿɺʀʊʀɽ ʀ ʗʀʏʅʋʖ 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʂʋʈ-ʅɽʉʋʐɽʂ 

 

ɸʥʘʥʠʢʦʚ ʗ.ɻ. 

ʈʝʟʶʤʝ  

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʤʦʣʦʜʥʷʢʘ ʷʠʯʥʳʭ ʢʫʨ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʷʠʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʠʮ ʚ ʭʦʜʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʘ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʞʠʚʫʶ ʤʘʩʩʘ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʫ ʤʦʣʦʜʥʷʢʘ ʢʦʨʠʯʥʝʚʳʭ ʢʨʦʩʩʦʚ: ʚ ʚʦʟʨʘʩʪʥʳʝ ʧʨʦʤʝʞʫʪʢʠ 7, 14 ʠ 21 

ʥʝʜʝʣʠ ʞʠʚʘʷ ʤʘʩʩʘ ʤʦʣʦʜʥʷʢʘ ʢʨʦʩʩʘ ʃʦʤʘʥ ɹʨʘʫʥ-ʂʣʘʩʩʠʢ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ 

ʩʚʝʨʩʪʥʠʮ ʢʨʦʩʩʘ ʂʦʨʘʣ ʠ ʉʫʧʝʨ ʅʠʢ ʥʘ 6,6-16,7 %, ʢʨʦʩʩʘ ʮʳʧʣʷʪ ɹʨʘʫʥ ʅʠʢ - ʜʦʩʪʦʚʝʨʥʦ 

ʚʳʰʝ ʙʝʣʳʭ ʢʨʦʩʩʦʚ - ʥʘ 5,7-18,4 %. ʂʫʨʳ ʙʝʣʳʭ ʢʨʦʩʩʦʚ (ʂʦʨʘʣ, ʉʫʧʝʨ ʅʠʢ) ʠʤʝʣʠ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ (ʥʘ 1,3-3,2 %) ʷʡʮʝʥʦʩʢʦʩʪʴ ʥʘ ʩʨʝʜʥʶʶ ʥʝʩʫʰʢʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʨʠʯʥʝʚʳʤʠ 

ʢʨʦʩʩʘʤʠ. ɹʦʣʝʝ ʚʳʩʦʢʫʶ ʷʡʮʝʥʦʩʢʦʩʪʴ (312,8 ʰʪ.) ʥʘ ʥʘʯʘʣʴʥʫʶ ʥʝʩʫʰʢʫ ʠʤʝʣʠ ʢʫʨʳ 

ʢʨʦʩʩʘ ʉʫʧʝʨ ʅʠʢ. ʀʥʜʝʢʩʳ ʙʝʣʢʘ ʠ ʞʝʣʪʢʘ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʫ ʷʠʮ ʧʪʠʮʳ ʢʨʦʩʩʦʚ 

ʂʦʨʘʣ ʠ ʉʫʧʝʨ ʅʠʢ ï 12,0 ʠ 12,1 %, ʚʚʠʜʫ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,01) ʙʦʣʴʰʝʡ ʚʳʩʦʪʳ ʧʣʦʪʥʦʛʦ 

ʙʝʣʢʘ 9,4 ʤʤ ʠ 9,5 ʤʤ, ʢʦʨʠʯʥʝʚʳʝ ʢʨʦʩʩʳ ʫʩʪʫʧʘʣʠ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʘ 1,1-1,4 %. 

ʀʥʜʝʢʩ ʞʝʣʪʢʘ ʷʠʮ ʢʫʨ-ʥʝʩʫʰʝʢ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʢʨʦʩʩʦʚ ʥʝ ʠʤʝʣ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʠ 

ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 47,8-48,7 %.  

 

RESULTS OF GENETIC INFLUENCE ON GROWTH, DEVELOPMENT AND EGG 

PRODUCTIVITY OF LAYING HENS 

 

Ananikov Ya.G. 

Summary 

 

The aim of the study was to investigate and analyze comparatively the growth and 

development of young egg breeds of hens, as well as to evaluate the value of their subsequent egg 

productivity and morphometric indicators of eggs during the productive period, due to the genetic 

component. In the study a higher live weight and growth intensity in young brown crosses were 

revealed: at the age intervals of 7, 14 and 21 weeksô live weight of young cross Loman Brown-

Classic was significantly higher than that in crosses Coral and Super Nick at the same age by 6.6-

16.7 %, in chickens of cross Brown Nick they were significantly higher than in white crosses - by 

5.7-18.4 %. Hens of white crosses (Coral, Super Nick) had higher (by 1.3-3.2 %) egg production 

per average laying hen compared to brown crosses. Hens of Super Nick cross had higher egg 

productivity (312.8 eggs) per initial laying hen. Egg white and yolk indices showed high value in 

eggs of birds of Coral and Super Nick crosses ï 12 and 12,1 %, due to significantly (P<0,01) higher 

height of dense egg white 9,4 mm and 9,5 mm, brown crosses were inferior in this indicator by 1,1-

1,4 %. The yolk index of eggs of laying hens of the analyzed crosses had no significant differences 

and varied between 47.8 and 48.7 %. 
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ʆʎɽʅʂɸ ʉʆʉʊʆʗʅʀʗ ʉʀʉʊɽʄʓ ʂʈʆɺʆʆɹʈɸʑɽʅʀʗ ʉʊʋɼɽʅʊʆʂ 

ʄɽɼʀʎʀʅʉʂʆɻʆ ʂʆʃʃɽɼɾɸ ɺ ʇʈʆʎɽʉʉɽ ʆɹʋʏɽʅʀʗ 

 

ɸʨʪʠʱʝʚʘ ɽ.ʉ. ï ʘʩʧʠʨʘʥʪ 

 

ʌɻɸʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ, ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, 

ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʧʫʣʴʩʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʦʥʦʤʠʟʘʮʠʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, 

ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ, ʫʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ, ʜʚʦʡʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ 

Keywords: cardiovascular system, heart rate, blood pressure, pulse pressure, coefficient of 

economization of blood circulation, minute volume of blood, stroke volume of blood, double 

product 

 

ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ ʫ 

ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʫʱʠʭ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʶʥʦʰʝʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ 

ʘʜʘʧʪʘʮʠʠ [7]. ɽʸ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦ ʚʳʨʘʞʝʥʘ ʥʘ 

ʩʪʘʜʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʫ ʧʦʜʨʦʩʪʢʦʚ 

ʠ ʶʥʦʰʝʡ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʥʝʨʚʥʦ-

ʛʫʤʦʨʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʨʦʩʪʘ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʨʘʟʚʠʪʠʷ ʬʫʥʢʮʠʡ ʚʠʩʮʝʨʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ [7].  

ʄʠʦʢʘʨʜ ʩʝʨʜʮʘ, ʦʙʣʘʜʘʷ 

ʘʚʪʦʤʘʪʠʝʡ ʠ ʥʘʭʦʜʷʩʴ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 

ʦʪʜʝʣʦʚ ɺʅʉ, ʢʦʨʢʦʚʳʭ ʠ ʧʦʜʢʦʨʢʦʚʳʭ 

ʦʪʜʝʣʦʚ ʎʅʉ, ʤʛʥʦʚʝʥʥʦ ʠ ʥʘʧʨʘʚʣʝʥʥʦ 

ʦʪʚʝʯʘʝʪ ʥʘ ʩʜʚʠʛʠ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ 

ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʨʝʘʣʠʟʫʷ ʚ ʟʜʦʨʦʚʦʤ 

ʦʨʛʘʥʠʟʤʝ ʬʫʥʢʮʠʠ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʟʚʝʥʘ ʩʠʩʪʝʤʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ [7]. 

ʈʝʘʢʪʠʚʥʦʩʪʴ ʝʸ ʩʪʨʫʢʪʫʨ ʨʝʘʣʠʟʫʝʪ 

ʪʨʘʥʩʢʘʧʠʣʣʷʨʥʳʡ ʦʙʤʝʥ ʚ ʪʢʘʥʷʭ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʦʧʪʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʡ 

ʫʨʦʚʝʥʴ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʜʘʧʪʘʮʠʠ ʫ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʫʱʠʭ ʠ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʦʜʨʦʩʪʢʦʚ [7]. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʠʯʠʥ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʫ 

ʧʦʜʨʦʩʪʢʦʚ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʫʤʩʪʚʝʥʥʳʝ 

ʥʘʛʨʫʟʢʠ, ʜʝʬʠʮʠʪ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʩʥʘ, ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʩʪʨʝʩʩʳ 

ʥʘ ʬʦʥʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ 

ʛʦʨʤʦʥʦʚ, ʥʝʛʘʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʘʢʪʠʚʥʦʩʪʴ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ 

ʧʦʜʨʦʩʪʢʦʚ, ʥʘʨʫʰʘʷ, ʢʘʢ ʨʠʪʤʘ ʩʝʨʜʮʘ, 

ʪʘʢ ʠ ʝʛʦ ʥʘʩʦʩʥʫʶ ʬʫʥʢʮʠʶ, 

ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʝ ʧʨʦʮʝʩʩʳ [1, 3].  

ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʢ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʦʙʣʘʜʘʝʪ 

ʥʝʚʳʩʦʢʦʡ ʤʦʪʠʚʘʮʠʝʡ ʢ ʟʘʥʷʪʠʷʤ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʚʥʝ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ [2, 6] ʠ ʵʪʦʪ ʬʘʢʪ ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʝʪ ʥʘ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʩʩʣʝʜʦʚʘʪʴ ʚ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʠʥʘʤʠʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʩʪʫʜʝʥʪʦʢ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʫʯʝʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ 

ʚ ʧʝʨʚʦʤ ʧʦʣʫʛʦʜʠʝ ʩ ʧʝʨʚʦʛʦ ʧʦ ʪʨʝʪʠʡ 

ʛʦʜ ʦʙʫʯʝʥʠʷ (I-III  ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʦʛʣʘʩʠʷ 

ʫʯʘʩʪʚʦʚʘʣʠ 15-18-ʣʝʪʥʠʝ ʩʪʫʜʝʥʪʢʠ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʢʦʣʣʝʜʞʘ (n=200) ʅʀʋ 

çɹʝʣɻʋè 3-ʭ ʣʝʪ ʦʙʫʯʝʥʠʷ. ʅʘ ʤʦʤʝʥʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ ʝʛʦ ʫʯʘʩʪʥʠʮʳ ʙʳʣʠ 

ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳ (ʙʝʟ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ). ɺ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʫʯʝʙʥʦʛʦ 

ʛʦʜʘ ʩʪʫʜʝʥʪʦʢ ʪʝʩʪʠʨʦʚʘʣʠ, ʧʨʠʤʝʥʷʷ 
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ʤʝʪʦʜʳ ʩʦʤʘʪʦʤʝʪʨʠʠ ʠ ʬʠʟʠʦʤʝʪʨʠʠ, 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çɿʜʦʨʦʚʴʝ-

ʵʢʩʧʨʝʩʩè. ɺʩʝ ʚʳʷʚʣʝʥʥʳʝ ʫ ʩʪʫʜʝʥʪʦʢ 

ʜʘʥʥʳʝ ʩʦʤʘʪʦʤʝʪʨʠʠ ʠ ʬʠʟʠʦʤʝʪʨʠʠ 

ʚʥʦʩʠʣʠ ʚ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʘʥʢʝʪʳ, ʥʘ 

ʠʭ ʦʩʥʦʚʝ ʦʮʝʥʠʚʘʣʠ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʩʪʘʪʫʩ ʠʭ ʮʝʥʪʨʘʣʴʥʦʡ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʩ ʫʯʝʪʦʤ 

ʯʘʩʪʦʪʳ ʧʫʣʴʩʘ (ʏʉʉ ʤʠʥ-1), 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ɸɼ, ʤʤ ʨʪ. ʩʪ.) ʠ 

ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ï ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ, 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʧʫʣʴʩʦʚʦʛʦ (ɸɼʉ, ɸɼɼ 

ʠ  ʇɼ, ʤʤ ʨʪ. ʩʪ.); ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʠʥʜʝʢʩʳ: 

ʜʚʦʡʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ (ɼʇ), ʫʜʘʨʥʳʡ ʠ 

ʤʠʥʫʪʥʳʡ ʦʙʲʝʤʳ ʢʨʦʚʠ (ʋʆʂ ʠ ʄʆʂ), 

ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʂʕʂ) [7], ʢʦʪʦʨʳʝ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʪʘʪʫʩ 

ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʠ ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʨʝʛʫʣʷʮʠʠ 

ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʥʘʛʨʫʟʦʢ [7].  

ʇʦʣʫʯʝʥʥʳʝ ʧʦ ʠʪʦʛʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ Statistika 11. 

ʆʧʨʝʜʝʣʝʥʳ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʄ), 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (Ñm), ʩʪʘʥʜʘʨʪʥʘʷ 

ʦʰʠʙʢʘ (ů) ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʪʘʙʣʠʮ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʩʨʝʜʥʝʥʥʳʡ ʨʠʪʤ 

ʩʝʨʜʮʘ ʫ ʩʪʫʜʝʥʪʦʢ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪ 1 ʢ 3 ʢʫʨʩʫ ʩʥʠʞʘʣʩʷ ʠ ʧʦ ʜʘʥʥʳʤ 

ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ (ʈ<0,05) ʝʛʦ 

ʩʥʠʞʝʥʠʝ ʥʘ 5,37 ʠ 2,67 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʫ 

ʩʪʫʜʝʥʪʦʢ ʥʘ ʫʨʦʚʥʝ ʛʨʫʧʧ ɸɼʩ ʩʥʠʟʠʣʦʩʴ 

ʥʘ 7,15 % (ʈ<0,05) ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ. ɺ ʪʨʝʪʴʝʤ ʧʝʨʠʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ 

ʩʪʫʜʝʥʪʦʢ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠʣʠʩʴ 

ʧʦʢʘʟʘʪʝʣʠ ɸɼʩ ʠ ɸɼʜ, ʧʨʦʪʠʚ ʠʭ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʧʝʨʠʦʜʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢ, ʟʥʘʯʝʥʠʝ ɸɼʜ ʫ 

ʜʝʚʫʰʝʢ ʙʳʣʦ ʥʠʞʝ (ʈ<0,05) ʧʨʦʪʠʚ ʝʛʦ 

ʟʥʘʯʝʥʠʡ ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʧʝʨʠʦʜʘʭ ʥʘ 

9,90 ʠ 3,06 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ɸɼʜ ʫ ʩʪʫʜʝʥʪʦʢ 

ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʢʫʨʩʘʭ ʙʳʣʦ 

ʩʪʘʙʠʣʴʥʳʤ, ʥʦ ʦʥʦ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,05) 

ʩʥʠʟʠʣʦʩʴ ʥʘ ʪʨʝʪʴʝʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ ʧʝʨʠʦʜʘʤʠ ʥʘ 3,72 ʠ 3,86 

% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇɼ, ʭʘʨʘʢʪʝʨʠʟʫʷ ʩʠʣʫ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʠʦʢʘʨʜʘ 

ʞʝʣʫʜʦʯʢʦʚ ʩʝʨʜʮʘ ʚʦ ʚʨʝʤʷ ʩʠʩʪʦʣʳ ʠ 

ʨʘʙʦʪʫ ʝʛʦ ʢʣʘʧʘʥʦʚ, ʚʦ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ 

ʧʝʨʠʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 

18,97 ʠ 19,73 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʊʘʙʣʠʮʘ 

1). 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʛʝʤʦʜʠʥʘʤʠʢʠ ʫ ʩʪʫʜʝʥʪʦʢ 

I ʧʝʨʠʦʜ (2020-2021 ʫʯʝʙʥʳʡ ʛʦʜ) 

ʇʦʢʘʟʘʪʝʣʴ ʏʉʉ, ʤʠʥ -1 ɸɼʩ, ʤʤ ʨʪ. ʩʪ. ɸɼʜ, ʤʤ ʨʪ. ʩʪ. ʇɼ, ʤʤ ʨʪ. ʩʪ. 

MÑm 

ů 

83,19Ñ1,50 

14,22 

124,24Ñ1,37 

13,16 

73,63Ñ1,11 

10,57 

51,29Ñ1,41 

12,86 

MaxïMin 120,00 ï 52,00  155,00 ï 90,00  107,00 ï 50,00  87,00 ï 10,00 

II ʧʝʨʠʦʜ (2021-2022 ʫʯʝʙʥʳʡ ʛʦʜ) 

MÑm 

ů 

80,88Ñ0,96 

13,54 

115,36Ñ0,82* 

11,55 

73,74Ñ0,70 

9,90 

41,56Ñ0,76* 

10,20 

MaxïMin 131,00 ï 56,00  149,00 ï 82,00  107,00 ï 43,00  72,00 ï 18,00 

III  ʧʝʨʠʦʜ (2022-2023 ʫʯʝʙʥʳʡ ʛʦʜ) 

MÑm 

ů 

78,72Ñ0,90*# 

11,82 

111,83Ñ0,90*# 

11,86 

70,89Ñ0,69*# 

9,11 

41,17Ñ0,78* 

9,77 

MaxïMin 131,00 ï 53,00 140,00 ï 71,00 101,00 ï 51,00 69,00 ï 72,00 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʟʣʠʯʠʝ ʧʨʦʪʠʚ I ʧʝʨʠʦʜʘ; # ï ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʟʣʠʯʠʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ II ʧʝʨʠʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʫʩʣʦʚʠʠ ʈ<0,05 (t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ) 
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ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫ ʩʪʫʜʝʥʪʦʢ 

I ʧʝʨʠʦʜ (2020-2021 ʫʯʝʙʥʳʡ ʛʦʜ) 

ʇʦʢʘʟʘʪʝʣʴ ʂʕʂ, ʫʩʣ. ʝʜ. ɼʇ, % ʋʆʂ/ʤʣ ʄʆʂ/ʣ 

MÑm 

ů 

4214,13Ñ139,13 

1267,51 

103,24Ñ2,53 

23,17 

47,61Ñ0,62 

7,68 

3,69Ñ0,06 

0,74 

Max ï Min 7384 ï 640  166,80 ï 60,32  66,00 ï 19,00 6,83 ï 1,50  

II ʧʝʨʠʦʜ (2021-2022 ʫʯʝʙʥʳʡ ʛʦʜ) 

MÑm 

ů 

3376,64Ñ72,04* 

908,36 

93,87Ñ1,75* 

22,04 

46,59Ñ0,71 

8,86 

3,76Ñ0,06 

0,73 

Max ï Min 7623 ï 1116 180,29 ï 46,74 73,00 ï 20,00 6,00 ï 2,00 

III  ʧʝʨʠʦʜ (2022-2023 ʫʯʝʙʥʳʡ ʛʦʜ) 

MÑm 

ů 

3218,66Ñ72,93* 

1289,82 

88,26Ñ1,48* 

18,59 

52,25Ñ1,17*# 

10,56 

4,31Ñ0,11*# 

1,04 

Max ï Min 6519 ï 924 159,82 ï 53,25   81,50 ï 11,20 7,16 ï 0,72  

ʇʨʠʤʝʯʘʥʠʝ: * ï ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʟʣʠʯʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ I ʧʝʨʠʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ; # ï 

ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʟʣʠʯʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ II ʧʝʨʠʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʫʩʣʦʚʠʠ ʈ<0,05 (t-

ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ) 

 

ɺ ʥʦʨʤʝ ʟʥʘʯʝʥʠʷ ʂʕʂ ʥʝ ʚʳʰʝ 

2600 ʫʩʣ. ʝʜ. ʋ ʧʝʨʚʦʢʫʨʩʥʠʮ ʠʭ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʧʨʝʚʳʩʠʣʦ ʚʦʟʨʘʩʪʥʫʶ ʥʦʨʤʫ ʚ 

1,6 ʨʘʟʘ, ʫʢʘʟʳʚʘʷ ʥʘ ʚʳʨʘʞʝʥʥʦʝ 

ʫʪʦʤʣʝʥʠʝ (ʈÒ 0,05) ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʝʛʦ 

ʩʥʠʞʝʥʠʝʤ ʦʪ ʧʝʨʚʦʛʦ ʢ ʪʨʝʪʴʝʤʫ ʢʫʨʩʫ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʡ ʂʕʂ ʦʪʤʝʯʝʥʳ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ï ʦʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʜʦ 

ʚʳʨʘʞʝʥʥʦʛʦ ʫʪʦʤʣʝʥʠʷ (ʊʘʙʣʠʮʘ 2).  

ɸʥʘʣʠʟ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʤʠʦʢʘʨʜʘ ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ɼʇ 

ʦʪʤʝʯʘʝʪ, ʯʪʦ ʫ ʧʝʨʚʦʢʫʨʩʥʠʮ ʥʘʠʙʦʣʝʝ 

ʥʠʟʢʘʷ ʩʠʩʪʦʣʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʤʠʦʢʘʨʜʘ, ʥʦ ʫ ʩʪʫʜʝʥʪʦʢ ʚʪʦʨʦʛʦ ʠ 

ʪʨʝʪʴʝʛʦ ʢʫʨʩʦʚ ʦʥʘ ʜʦʩʪʦʚʝʨʥʦ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ, 

ʧʨʦʷʚʣʷʷʩʴ ʚ ʚʝʨʭʥʠʭ ʝʸ ʧʨʝʜʝʣʘʭ. 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʘʥʥʳʤ ʚ 

ʪʘʙʣʠʮʝ 2, ʧʦʢʘʟʘʪʝʣʴ ɼʇ, ʭʘʨʘʢʪʝʨʠʟʫʷ 

ʩʠʩʪʦʣʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʙʦʯʝʛʦ 

ʤʠʦʢʘʨʜʘ, ʙʳʣ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥ ʫ 

ʧʝʨʚʦʢʫʨʩʥʠʮ, ʫʢʘʟʳʚʘʷ ʥʘ ʥʠʟʢʠʝ ʫ ʥʠʭ 

ʩʠʩʪʦʣʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʠʦʢʘʨʜʘ. ɽʛʦ 

ʟʥʘʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʥʦ ʩʥʠʞʘʣʠʩʴ ʫ 

ʩʪʫʜʝʥʪʦʢ ʩ ʧʝʨʚʦʛʦ ʧʦ ʪʨʝʪʠʡ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢ, ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ ʩʦʩʪʘʚʠʣʦ 

9,08 % (ʈ<0,05) ʠ 14,03 % (ʈ<0,05) ʚ 

ʪʨʝʪʴʝʤ ʧʝʨʠʦʜʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʨʚʳʤ. 

ɿʥʘʯʝʥʠʷ ʋʆʂ ʫ ʩʪʫʜʝʥʪʦʢ ʥʘ 

ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʪʠʚ 

ʧʝʨʚʦʛʦ ʥʝʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠʣʠʩʴ, ʦʪʤʝʯʘʷ 

ʫʩʠʣʝʥʠʝ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʤʠʦʢʘʨʜʘ ʠ ʩʥʠʞʝʥʠʝ ʩʠʩʪʦʣʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʋʆʂ ʫ 

ʜʝʚʫʰʝʢ ʫʚʝʣʠʯʠʣʩʷ ʧʨʦʪʠʚ ʝʛʦ ʟʥʘʯʝʥʠʡ ʚ 

ʧʝʨʚʳʭ ʜʚʫʭ ʧʝʨʠʦʜʘʭ ï ʥʘ 8,88 % (ʈ<0,05) 

ʠ 10,83% (ʈ<0,05)  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʄʆʂ 

ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʚ III  ʧʝʨʠʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ I ʠ II ʧʝʨʠʦʜʘʤʠ ʥʘ 14,39 % 

(ʈ<0,05) ʠ 12,76 % (ʈ<0,05) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦʪʳ 

ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʫ ʩʪʫʜʝʥʪʦʢ ʩ I ʧʦ 

III  ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ ʠ ʛʦʚʦʨʠʪ ʦ 

ʭʦʨʦʰʝʤ ʟʜʦʨʦʚʴʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ.  

ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʩʪʫʜʝʥʪʦʢ ʚ 

ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʭʦʜʠʣ ʟʘ 

ʧʨʝʜʝʣʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʘ ʚʦ 

ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʧʝʨʠʦʜ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʝ. ʆʜʥʘʢʦ ʧʦʢʘʟʘʪʝʣʴ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚ 

ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ʇʦʚʳʰʝʥʥʦʝ ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʫ 

ʜʝʚʫʰʝʢ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʨʘʟʣʠʯʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʪʨʝʩʩ, ʠʟʤʝʥʝʥʠʝ 

ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʧʦʜʨʦʩʪʢʦʚ, 

ʥʝʜʦʩʪʘʪʦʢ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʥʝʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ, 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʠ 
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ʜʨʫʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʠʘʩʪʦʣʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʤʦʞʝʪ 

ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʫ ʜʝʚʫʰʝʢ ʥʝʪ ʧʨʦʙʣʝʤ 

ʩ ʩʦʩʫʜʘʤʠ ʠ ʩʝʨʜʮʝʤ ʚ ʧʦʢʦʝ. ʆʜʥʘʢʦ ʵʪʦ 

ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʚʳʰʝʥʥʦʝ 

ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʦʡ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʵʢʦʥʦʤʠʟʘʮʠʠ 

ʧʨʝʚʳʰʘʣ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʨʘʙʦʪʝ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʩʪʫʜʝʥʪʦʢ 

ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʫʣʴʩʦʚʦʝ 

ʜʘʚʣʝʥʠʝ ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʧʝʨʠʦʜʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʝ, ʦʜʥʘʢʦ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʰʘʣ ʥʦʨʤʫ, ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʥʘ ʥʦʚʫʶ ʩʪʫʧʝʥʴ ʦʙʫʯʝʥʠʷ.  

ɼʚʦʡʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʦ ʚʪʦʨʦʤ 

ʧʝʨʠʦʜʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʘʥʠʮʝ ʥʠʞʝ 

ʩʨʝʜʥʝʛʦ, ʦʜʥʘʢʦ ʚ ʪʨʝʪʠʡ ʧʝʨʠʦʜ 

ʧʦʢʘʟʘʪʝʣʴ ʥʘʩʳʱʝʥʠʷ ʤʠʦʢʘʨʜʘ 

ʢʠʩʣʦʨʦʜʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʠʤ 

ʟʥʘʯʝʥʠʷʤ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ 

ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʨʘʙʦʪʳ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʫ ʩʪʫʜʝʥʪʦʢ 

ʟʘ 3 ʛʦʜʘ ʦʙʫʯʝʥʠʷ.  

ʋʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ ʚ ʧʝʨʚʦʤ ʠ 

ʚʪʦʨʦʤ ʧʝʨʠʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʠʞʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʘ ʚ ʪʨʝʪʴʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʡ. ʄʠʥʫʪʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ 

ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʧʝʨʠʦʜʘʭ ʬʠʢʩʠʨʫʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʘ ʚ 

ʪʨʝʪʴʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʝʝ. 

ʇʦʢʘʟʘʪʝʣʠ ʋʆʂ ʠ ʄʆʂ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʪʨʘʞʘʶʱʠʭ 

ʩʦʩʪʦʷʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʢʦʥʩʫʣʴʪʘʮʠʡ ʩʦ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ 

ʞʠʟʥʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʠ 

ʜʨʫʛʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ.  

ʅʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʪʴʩʷ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʨʘʙʦʪʳ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʱʝʤʫ 

ʫʢʨʝʧʣʝʥʠʶ ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ 

ʚʥʠʤʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʫʯʝʙʥʦʡ 

ʥʘʛʨʫʟʢʠ ʚ ʪʝʯʝʥʠʝ ʜʥʷ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʦʙʫʯʘʶʱʠʤʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʜʳʭʘ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ.  
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ʆʎɽʅʂɸ ʉʆʉʊʆʗʅʀʗ ʉʀʉʊɽʄʓ ʂʈʆɺʆʆɹʈɸʑɽʅʀʗ ʉʊʋɼɽʅʊʆʂ 

ʄɽɼʀʎʀʅʉʂʆɻʆ ʂʆʃʃɽɼɾɸ ɺ ʇʈʆʎɽʉʉɽ ʆɹʋʏɽʅʀʗ 

 

ɸʨʪʠʱʝʚʘ ɽ.ʉ. 

ʈʝʟʶʤʝ 

 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʩʪʫʜʝʥʪʦʢ ʤʝʜʠʮʠʥʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. ʆʮʝʥʝʥ 

ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʪʘʪʫʩ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʩ 

ʫʯʝʪʦʤ ʏʉʉ, ɸɼʩ, ɸɼʜ ʠ ʇɼ. ʅʘ ʠʭ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʘʥʳ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʠʥʜʝʢʩʳ: ɼʇ, ʋʆʂ, 

ʄʆʂ, ʂʕʂ ʩ ʧʝʨʚʦʛʦ ʧʦ ʪʨʝʪʠʡ ʛʦʜ ʦʙʫʯʝʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ ʏʉʉ ʫ ʩʪʫʜʝʥʪʦʢ ʩ ʧʝʨʚʦʛʦ ʧʦ ʪʨʝʪʠʡ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ. ɺʳʷʚʣʝʥʥʦʝ ʧʦʚʳʰʝʥʥʦʝ ɸɼʩ ʠ ʇɼ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫ ʩʪʫʜʝʥʪʦʢ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʇ ʚʦ ʚʪʦʨʦʤ 

ʧʝʨʠʦʜʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʘʥʠʮʝ ʥʠʞʝ ʩʨʝʜʥʝʛʦ, ʚ ʪʨʝʪʠʡ ʧʝʨʠʦʜ ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ. ʂʕʂ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʚʳʰʘʣ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʇʦʢʘʟʘʪʝʣʴ ʋʆʂ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʧʝʨʠʦʜʘʭ ʥʠʞʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʦʜʥʘʢʦ ʚ ʪʨʝʪʠʡ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʴ ʬʠʢʩʠʨʦʚʘʣʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʄʆʂ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʧʝʨʠʦʜʘʭ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

 

ASSESSMENT OF THE STATE OF THE CIRCULATORY SYSTEM OF FEMALE MEDICAL 

COLLEGE STUDENTS IN THE LEARNING PROCESS 

 

Artishcheva E.S. 

Summary 

 

The paper presents the features of the dynamics of the functional status of the cardiovascular 

system of female medical college students in the learning process. The level of physical 

development, the status of central and peripheral hemodynamics was assessed, taking into account 

heart rate, ADs, ADd and PD. On their basis, informative indices are calculated: DP, UOC, IOC, 

KEC from the first to the third year of study. 

It was found that the heart rate of female students from the first to the third period of the 

study corresponds to the physiological norm. The revealed increased ADs and PD was observed in 

female students during all periods of the experimental study. DP in the second period corresponds 

to the border below the average, in the third period the indicator corresponds to the average values. 

The KEC exceeded the physiological value in all periods of the experimental study. The UOC index 

in the first and second periods was below the physiological norm, but in the third period of the 

study, the indicator was fixed within the normal range. The IOC in the first and second periods is 

fixed within the physiological norm. 
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ɸʥʪʠʙʠʦʪʠʢʠ ʷʚʣʷʶʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʧʨʠ ʣʝʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ [3, 6, 9, 10]. ɺ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʝʧʘʨʘʪʳ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ 

ʥʘ ʦʩʥʦʚʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 

ʪʠʣʦʟʠʥʘ [3, 4, 6]. ɺ ʌɻɹʅʋ çʌʎʊʈɹ 

ɺʅʀɺʀè ʨʘʟʨʘʙʦʪʘʥʦ ʣʝʢʘʨʩʪʚʝʥʥʦʝ 

ʩʨʝʜʩʪʚʦ çʌʫʟʦʙʘʢʩʘʥè (ʌɹʉ), ʚ ʬʦʨʤʝ 

ʵʤʫʣʴʩʠʠ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʨʘʩʪʚʦʨʘ ʪʠʣʦʟʠʥ 

ʪʘʨʪʨʘʪʘ, ʦʪʚʝʯʘʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ʬʘʨʤʘʢʦʧʝʠ, ʫʜʦʙʥʦʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ [12, 13]. 

ʌʫʟʦʙʘʢʩʘʥ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʥʘʜ 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʦ ʩʧʦʩʦʙʫ, 

ʜʦʟʝ ʠ ʢʨʘʪʥʦʩʪʠ ʚʚʝʜʝʥʠʷ. ɺʦʜʥʦ-

ʦʨʛʘʥʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨʠʪʝʣʴ ʠ ʘʜʴʶʚʘʥʪ, 

ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ, 

ʧʨʦʣʦʥʛʘʮʠʶ ʠ ʩʪʠʤʫʣʷʮʠʶ 

ʠʤʤʫʥʦʢʦʤʧʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ, 

ʪʝʤ ʩʘʤʳʤ ʫʩʠʣʠʚʘʷ ʬʘʢʪʦʨ 

ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠ ̫ ʠ ʚʳʩʦʢʫʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʪʠʣʦʟʠʥʘ ʚ ʪʢʘʥʷʭ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʯʘʛʘ, ʢʦʪʦʨʘʷ 

ʦʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ 

ʧʣʘʟʤʝ ʢʨʦʚʠ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʩʝʨʴʝʟʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʌʫʟʦʙʘʢʩʘʥʘ ʦʩʪʘʝʪʩʷ 

ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʦʞʠʜʘʥʠʷ ʧʦ ʤʦʣʦʢʫ, 

ʧʦʵʪʦʤʫ ʠʤʝʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʧʨʠ ʣʝʯʝʥʠʠ 

ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ [11, 13]. 

ʀʩʩʣʝʜʫʝʤʳʡ ʪʠʣʦʟʠʥ ʪʘʨʪʨʘʪ - 

ʤʘʢʨʦʣʠʜʥʳʡ ʘʥʪʠʙʠʦʪʠʢ ʩ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ 

ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʤʥʦʛʠʤ ʧʘʪʦʛʝʥʥʳʤ 

ʰʪʘʤʤʘʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʬʫʟʦʙʘʢʪʝʨʠʷʤ, ʩʪʨʝʧʪʦʢʦʢʢʘʤ, 

ʩʪʘʬʠʣʦʢʦʢʢʘʤ, ʠ ʢʣʦʩʪʨʠʜʠʷʤ [5], 

ʷʚʣʷʶʱʠʤʩʷ ʦʩʥʦʚʥʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʊʠʣʦʟʠʥ ʫʛʥʝʪʘʝʪ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʠ ʧʦʜʘʚʣʷʝʪ ʧʨʦʮʝʩʩ ʙʠʦʩʠʥʪʝʟʘ 

ʙʝʣʢʘ ʙʘʢʪʝʨʠʡ ʧʫʪʝʤ ʦʙʨʘʪʠʤʦʛʦ 

ʩʚʷʟʳʚʘʥʠʷ ʩ ʩʫʙʲʝʜʠʥʠʮʘʤʠ ʨʠʙʦʩʦʤ [4, 

5]. 

ʊʠʣʦʟʠʥ-ʪʘʨʪʨʘʪ ʚ ʯʠʩʪʦʤ ʚʠʜʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʘʨʪʨʘʪʥʫʶ ʩʦʣʴ 

ʪʠʣʦʟʠʥʘ [2], ʙʳʩʪʨʦ ʚʩʘʩʳʚʘʶʱʫʶʩʷ ʠʟ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ. ʊʠʣʦʟʠʥ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʧʦʣʷʨʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ (ʵʪʘʥʦʣ, 

ʤʝʪʠʣʘʮʝʪʘʪ, ʵʪʠʣʬʦʨʤʠʘʪ, ʤʝʪʠʣʭʣʦʨʠʜ, 

ʭʣʦʨʦʬʦʨʤ), ʥʝ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʥʝʧʦʣʷʨʥʳʭ 

ʨʘʩʪʚʦʨʠʪʝʣʷʭ. ʊʠʣʦʟʠʥ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʝʛʦ 

ʩʦʣʠ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ (ʪʠʣʦʟʠʥ ʦʩʥʦʚʘʥʠʝ 

- 5 ʤʛ/ʤʣ ʧʨʠ 25 Áʉ ʠ ʪʠʣʦʟʠʥ-ʪʘʨʪʨʘʪ - 600 

ʤʛ/ʤʣ) ʠ ʚ 0,01ʥ ʅʉl.  

ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʨʝʧʘʨʘʪʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʥʝ ʤʝʥʝʝ 7 ʯʘʩʦʚ [4, 5]. ʇʨʝʧʘʨʘʪ 

ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʠ 

ʚʳʚʦʜʠʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʤʦʯʦʡ ʠ 

ʯʘʩʪʠʯʥʦ ʩ ʬʝʢʘʣʠʷʤʠ, ʫ ʣʘʢʪʠʨʫʶʱʠʭ 

ʞʠʚʦʪʥʳʭ - ʩ ʤʦʣʦʢʦʤ. ʀʟʙʠʨʘʪʝʣʴʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʵʪʦʛʦ ʘʥʪʠʙʠʦʪʠʢʘ ʚ ʪʢʘʥʷʭ ʩ 

ʥʠʟʢʠʤ pH, ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ 

ʦʯʘʛʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʨʘʞʝʥʥʳʡ 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʡ ʵʬʬʝʢʪ. ʇʦ ʩʪʝʧʝʥʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʪʝʧʣʦʢʨʦʚʥʳʭ 
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ʞʠʚʦʪʥʳʭ, ʪʠʣʦʟʠʥ ʦʪʥʦʩʠʪʩʷ ʢ ʫʤʝʨʝʥʥʦ 

ʦʧʘʩʥʳʤ ʚʝʱʝʩʪʚʘʤ ʠ ʚ ʨʝʢʦʤʝʥʜʫʝʤʳʭ 

ʜʦʟʘʭ ʥʝ ʦʢʘʟʳʚʘʝʪ ʤʝʩʪʥʦʨʘʟʜʨʘʞʘʶʱʝʛʦ, 

ʨʝʟʦʨʙʪʠʚʥʦ-ʪʦʢʩʠʯʝʩʢʦʛʦ, 

ʘʣʣʝʨʛʠʟʠʨʫʶʱʝʛʦ ʠ ʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ [5]. ʋʙʦʡ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʥʘ 

ʤʷʩʦ ʨʘʟʨʝʰʘʝʪʩʷ ʯʝʨʝʟ 5 ʩʫʪʦʢ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩ ʚʦʜʦʡ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʪʠʣʦʟʠʥʘ ʩ ʢʦʨʤʦʤ ʩʨʦʢʠ ʦʞʠʜʘʥʠʷ 

ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʩʣʫʯʘʝ ʚʳʥʫʞʜʝʥʥʦʛʦ 

ʫʙʦʷ, ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʨʦʢʘ, ʤʷʩʦ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʦʨʤ ʧʫʰʥʳʤ 

ʟʚʝʨʷʤ ʠʣʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʦʢʦʩʪʥʦʡ 

ʤʫʢʠ. ɺ ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ, ʧʨʠ 

ʣʝʯʝʥʠʠ ʧʨʝʧʘʨʘʪʘʤʠ ʪʠʣʦʟʠʥʘ 

ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ, ʤʦʣʦʢʦ ʠʩʧʦʣʴʟʫʶʪ 

ʜʣʷ ʚʳʧʦʡʢʠ ʪʝʣʷʪ, ʙʝʟ ʫʱʝʨʙʘ ʠʭ 

ʟʜʦʨʦʚʴʶ. 

ʀʦʥʳ ʤʝʪʘʣʣʦʚ ʧʦʜʛʨʫʧʧʳ ʮʠʥʢʘ ʚ 

ʨʘʩʪʚʦʨʘʭ ʦʙʨʘʟʫʶʪ ʪʝʪʨʘʵʜʨʠʯʝʩʢʠʝ 

ʤʦʣʝʢʫʣʷʨʥʳʝ ʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ MHal4
2ī 

(ʄ- ʠʦʥ ʤʝʪʘʣʣʘ, Hal ï ʛʘʣʦʛʝʥʠʜ ʠʦʥ), 

ʢʦʛʜʘ ʜʚʫʭʚʘʣʝʥʪʥʳʝ ʠʦʥʳ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ 

ʬʦʨʤʠʨʫʶʪ ʪʝʪʨʘʵʜʨʠʯʝʩʢʠʡ 

ʢʦʦʨʜʠʥʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʦʥ ʧʦʜʯʠʥʷʝʪʩʷ 

ʧʨʘʚʠʣʫ ʦʢʪʝʪʘ. ʎʠʥʢ ʠ ʢʘʜʤʠʡ ʤʦʛʫʪ 

ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʪʴ ʦʢʪʘʵʜʨʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ, ʪʘʢʠʝ ʢʘʢ ʠʦʥʳ [M(H2O)6]
2+, 

ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ 

ʩʦʣʝʡ ʵʪʠʭ ʤʝʪʘʣʣʦʚ. ʂʦʚʘʣʝʥʪʥʳʡ 

ʭʘʨʘʢʪʝʨ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 4d ʠʣʠ 5d-ʦʨʙʠʪʘʣʝʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʦʨʤʠʨʫʷ spįdĮ ʛʠʙʨʠʜʥʳʝ 

ʦʨʙʠʪʘʣʠ. ʗʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʮʠʥʢʘ ʦʙʨʘʟʦʚʳʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 

ʣʠʛʘʥʜʘʤʠ [1, 7, 8]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʧʦʣʫʯʠʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʮʠʥʢʘ ʩ 

ʪʠʣʦʟʠʥʦʤ ʩ ʮʝʣʴʶ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 

ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ 

ʜʣʷ ʣʝʯʝʥʠʷ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʦʣʴ çʪʠʣʦʟʠʥ-ʪʘʨʪʨʘʪ-ʮʠʥʢ (II)è 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʭʣʦʨʠʜ ʮʠʥʢʘ ʤʘʨʢʠ çʯ.ʜ.ʘ.è, ʪʠʣʦʟʠʥ 

ʪʘʨʪʨʘʪ (ʯʠʩʪʦʪʘ 97 %), ʘʮʝʪʦʥʠʪʨʠʣ, 

ʘʮʝʪʦʥ (ʚʩʝ ʤʘʨʢʠ ʥʝ ʥʠʞʝ çʯ.ʜ.ʘ.è). 

ʅʘʚʝʩʢʠ ʚʟʚʝʰʠʚʘʣʠ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʚʝʩʘʭ, ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʙʠʜʠʩʪʠʣʣʷʪ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʣʠ 

ʪʠʣʦʟʠʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 1,34 ʛ ʪʠʣʦʟʠʥ 

ʪʘʨʪʨʘʪʘ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ 15 ʤʣ ʛʦʨʷʯʝʡ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ ʧʨʠʣʠʣʠ 5 ʤʣ 

ʛʦʨʷʯʝʛʦ 50 % ʨʘʩʪʚʦʨʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ 

ʠʟ ʨʘʩʯʝʪʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʯʠʩʪʦʛʦ ʭʣʦʨʠʜʘ 

ʮʠʥʢʘ 0,20 ʛ. ʇʝʨʝʤʝʰʘʣʠ. ʇʦʣʫʯʝʥʥʳʡ 

ʧʨʦʟʨʘʯʥʳʡ ʨʘʩʪʚʦʨ ʦʪʬʠʣʴʪʨʦʚʘʣʠ, 

ʜʦʙʘʚʠʣʠ 10 ʤʣ ʘʮʝʪʦʥʠʪʨʠʣʘ ʠ ʦʩʪʘʚʠʣʠ 

ʤʝʜʣʝʥʥʦ ʦʩʪʳʚʘʪʴ ʚ ʪʝʤʥʦʤ ʤʝʩʪʝ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʫʪʦʢ ʧʨʠ 

ʧʝʨʝʢʨʠʩʪʘʣʠʟʘʮʠʠ, ʠʟ ʞʝʣʪʦʡ ʧʨʦʟʨʘʯʥʦʡ 

ʩʤʝʩʠ ʨʘʩʪʚʦʨʦʚ ʦʙʨʘʟʦʚʘʣʠʩʴ ʩʤʝʩʴ 

ʦʬʦʨʤʣʝʥʥʳʭ ʤʝʣʢʠʭ ʧʨʦʟʨʘʯʥʳʭ 

ʢʨʠʩʪʘʣʣʦʚ, ʠʟ ʢʦʪʦʨʦʛʦ ʧʨʠʛʦʪʦʚʠʣʠ 

ʣʝʢʘʨʩʪʚʝʥʥʫʶ ʬʦʨʤʫ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʠʩʧʳʪʘʥʠʷ ʥʘ ʣʘʢʪʠʨʫʶʱʠʭ ʞʠʚʦʪʥʳʭ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʧʦʢʘʟʘʣʘ ʠʜʝʥʪʠʯʥʦʩʪʴ ʀʂ-ʩʧʝʢʪʨʦʚ ʩ 

ʠʩʭʦʜʥʳʤ ʣʠʛʘʥʜʦʤ ʠ ʠʟʤʝʥʝʥʠʝ 
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ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ 3200-3650 

(ɜ, ʩʤ-1). ʄʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʩʪʨʫʢʪʫʨʘ 

ʢʨʠʩʪʘʣʣʦʚ. ʕʪʦ ʦʢʘʟʘʣʩʷ ʪʘʨʪʨʘʪ ʮʠʥʢʘ 

(ʈʠʩʫʥʦʢ 1). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʣʴ ʪʠʣʦʟʠʥ 

ʪʘʨʪʨʘʪʘ ʩ ʮʠʥʢʦʤ, ʥʘʨʷʜʫ ʩ ʠʩʭʦʜʥʳʤ 

ʚʝʱʝʩʪʚʦʤ, ʦʙʣʘʜʘʝʪ ʘʥʪʠʤʠʢʨʦʙʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ 

ʥʝʢʨʦʙʘʢʪʝʨʠʦʟʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ ʜʣʷ ʪʝʨʘʧʠʠ ʜʠʩʪʘʣʴʥʦʛʦ 

ʦʪʜʝʣʘ ʢʦʥʝʯʥʦʩʪʝʡ ʫ ʢʦʨʦʚ, ʚʳʟʚʘʥʥʳʭ 

Fusobacterium necrophorum. ɺ ʩʚʷʟʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʣʷʨʥʦʩʪʠ ʘʢʪʠʚʥʳʭ 

ʮʝʥʪʨʦʚ ʠ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʩʦʣʠ 

ʪʠʣʦʟʠʥ ʪʘʨʪʨʘʪʘ ʩ ʮʠʥʢʦʤ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʤʝʥʴʰʠʭ ʜʦʟʘʭ, ʯʝʤ 

ʠʩʭʦʜʥʳʡ ʪʠʣʦʟʠʥ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʙʦʣʝʝ 

ʯʠʩʪʦʛʦ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʙʫʜʝʪ 

ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʜʦʨʦʛʦʡ ʟʘʨʫʙʝʞʥʦʡ 

ʩʫʙʩʪʘʥʮʠʠ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʥʘ ʝʛʦ ʦʩʥʦʚʝ. ʈʷʜ 

ʧʨʝʧʘʨʘʪʦʚ ʛʨʫʧʧʳ ʤʘʢʨʦʣʠʜʦʚ 

ʦʬʠʮʠʘʣʴʥʦ ʨʘʟʨʝʰʝʥʳ ʚ ʤʝʜʠʮʠʥʝ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʝʨʠʦʜ ʛʨʫʜʥʦʛʦ 

ʚʩʢʘʨʤʣʠʚʘʥʠʷ, ʘ ʧʨʝʧʘʨʘʪʳ ʢʦʤʧʣʝʢʩʳ ʩ 

ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʦʧʠʩʘʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ ʠ 

ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʧʝʜʠʘʪʨʠʠ ʢʘʢ 

ʙʝʟʦʧʘʩʥʳʝ, ʧʦʵʪʦʤʫ ʚ ʩʚʦʠʭ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʣʘʥʠʨʫʝʤ ʩʨʘʚʥʠʪʝʣʴʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ 

ɸɼɺ ʢʦʤʧʣʝʢʩʘ ʠ ʪʠʣʦʟʠʥ ʪʘʨʪʘʪʘ ʚ 

ʤʦʣʦʢʝ ʧʨʠ ʠʭ ʚʚʝʜʝʥʠʠ ʣʘʢʪʠʨʫʶʱʠʤ 

ʢʦʨʦʚʘʤ.  

ɿʘʢʣʶʯʝʥʠʝ. ʉʠʥʪʝʟʠʨʦʚʘʥʘ ʩʦʣʴ 

ʪʠʣʦʟʠʥ ʪʘʨʪʨʘʪ ʮʠʥʢʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʝʜʝʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠ 

ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʩʦʣʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʣʝʚʘʷ 

ʬʦʨʤʘ ʪʠʣʦʟʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʝ ʚ ʤʝʥʴʰʠʭ ʜʦʟʘʭ, 

ʧʨʠ ʵʪʦʤ ʝʛʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʳʚʦʜʠʪʩʷ ʩ 

ʤʦʯʦʡ. ʇʦʜʛʦʪʦʚʣʝʥʘ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʬʦʨʤʘ 

ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʧʳʪʘʥʠʷ 

ʧʨʠ ʣʝʯʝʥʠʠ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʠʥʪʝʟʫ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʣʝʯʝʥʠʷ ʣʘʢʪʠʨʫʶʱʠʭ 

ʢʦʨʦʚ ʩʪʘʣʘ ʧʨʦʙʣʝʤʘ ʥʘʣʠʯʠʷ ʩʣʝʜʦʚʳʭ ʢʦʣʠʯʝʩʪʚ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʚʳʷʚʣʷʝʤʳʭ ʚ ʢʦʥʝʯʥʦʤ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʧʨʦʜʫʢʪʝ ʤʦʣʦʢʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ ʩʦʩʪʘʚ ʠʟʚʝʩʪʥʦʛʦ 

ʧʨʦʠʟʚʦʜʥʦʛʦ ʪʠʣʦʟʠʥ ʪʘʨʪʨʘʪʘ ʚʚʝʜʝʥʳ ʠʦʥʳ ʮʠʥʢʘ, ʚ ʩʦʩʪʘʚʝ ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʢʦʤʧʣʝʢʩʘ 

ʮʠʥʢʘ ʩ ʪʘʨʪʨʘʪʦʤ, ʩ ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ, ʯʪʦ ʥʘʛʨʫʞʝʥʥʘʷ ʘʪʦʤʦʤ ʤʝʪʘʣʣʘ ʢʦʤʧʣʝʢʩʥʘʷ ʩʦʣʴ 

ʙʫʜʝʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʳʚʦʜʠʪʩʷ ʩ ʤʦʯʦʡ ʠ ʚ ʤʝʥʴʰʝʡ ʯʘʩʪʠ ʩ ʤʦʣʦʢʦʤ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʪʦʤ ʯʠʩʣʝ ʜʘʥʥʳʭ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʩʦʣʠ ʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʦʛʦ 

ʧʨʦʠʟʚʦʜʥʦʛʦ ʚ ʣʝʯʝʙʥʳʭ ʮʝʣʷʭ. 

 

DEVELOPMENT OF A NEW ANTIMICROBIAL AGENT FOR TREATING COWS 

 

Baimukhametov F.Z., Khuzin D.A., Dobrynin A.B., Tarasova E.Y. 

Summary 

 

The purpose of the research on the synthesis of a drug for the treatment of lactating cows 

was the problem of the presence of trace amounts of antibiotics detected in the final consumer 

product, milk. To solve this problem, zinc ions were introduced into the composition of the known 

derivative tylosin tartrate, as part of the resulting complex of zinc with tartrate, with the assumption 

that the complex salt loaded with a metal atom will be excreted to a greater extent in the urine and 

to a lesser extent in milk. The results obtained, including the use of X-ray diffraction analysis data, 

confirm the formation of a complex salt and make it possible to use the new derivative for 

medicinal purposes. 
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ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ ʠ 

ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ [4, 7]. ʇʦʣʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ, 

ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘʷ 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ 

ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʟʜʦʨʦʚʴʝ ʧʪʠʮ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ [2, 

3]. 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ 

ʨʘʮʠʦʥʘ ʜʦʣʞʥʳ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ 

ʧʦʚʳʰʝʥʠʠ ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ [6]. 

ʕʡʤʝʨʠʦʟ ï ʧʨʦʪʦʟʦʡʥʘʷ ʙʦʣʝʟʥʴ, 

ʧʨʦʪʝʢʘʶʱʘʷ ʚ ʬʦʨʤʝ ʵʥʟʦʦʪʠʠ, ʢʦʪʦʨʘʷ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʵʥʪʝʨʦʢʦʣʠʪʘʤʠ ʠ 

ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ ʮʳʧʣʷʪ.  

ʂ ʢʦʢʮʠʜʠʦʟʫ ʚʦʩʧʨʠʠʤʯʠʚʳ ʚʩʝ 

ʚʠʜʳ ʞʠʚʦʪʥʳʭ ï ʦʪ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʜʦ 

ʧʪʠʮ ʠ ʟʝʤʥʦʚʦʜʥʳʭ [5].  

ʇʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʙʶʨʦ, ʠʤʝʥʥʦ E. tenella, 

E. mitis, E. praecox, E. maxima ʠ E. 

ʘcervulina ʩʯʠʪʘʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʠ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ 

ʢʦʢʮʠʜʠʦʟʘ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ. ʋ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʩʪʘʜ ʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʧʪʠʮ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ E. brunetti ʠ E. 

necatrix.  

ʕʥʜʦʛʝʥʥʳʝ ʵʪʘʧʳ ʮʠʢʣʘ ʨʘʟʚʠʪʠʷ 

ʵʡʤʝʨʠʡ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝʤ ʠ 

ʨʘʟʨʫʰʝʥʠʝʤ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʦʚ ʢʠʰʝʯʥʠʢʘ ʧʪʠʮ 

ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʚʦʩʧʘʣʝʥʠʷ. ʕʡʤʝʨʠʦʟ, 

ʷʚʣʷʷʩʴ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʟʚʝʥʦʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, 

ʩʧʦʩʦʙʝʥ ʚʳʟʚʘʪʴ ʠʥʪʦʢʩʠʢʘʮʠʶ ʠ 

ʘʣʣʝʨʛʠʟʘʮʠʶ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʚʥʦʩʠʪ ʜʠʩʙʘʣʘʥʩ ʚ ʤʝʭʘʥʠʟʤʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʠ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʴʝʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ.  

ɺʦʟʥʠʢʥʦʚʝʥʠʶ ʵʡʤʝʨʠʦʟʦʚ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʞʠʤʦʚ, ʨʘʟʣʠʯʥʳʝ ʩʪʨʝʩʩʳ, ʧʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʨʘʮʠʦʥʝ, ʨʝʟʢʠʡ 

ʧʝʨʝʚʦʜ ʧʪʠʮʳ ʩ ʦʜʥʦʛʦ ʨʘʮʠʦʥʘ ʥʘ ʜʨʫʛʦʡ 

[1]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʢʦʢʮʠʜʠʦʟʦʤ ʧʦʪʝʨʠ ʤʷʩʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 

350 ʛ ʥʘ ʙʨʦʡʣʝʨʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʚʳʭʦʜʘ ʮʳʧʣʷʪ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʜʦ 25 %, 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʟʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ 20 %, ʚ 

70-80 % ʩʣʫʯʘʝʚ ʧʨʦʠʩʭʦʜʠʪ ʧʘʜʝʞ 

ʤʦʣʦʜʥʷʢʘ, ʫ ʢʫʨ-ʥʝʩʫʰʝʢ ʥʘ 10-80 % 

ʫʤʝʥʴʰʘʝʪʩʷ ʷʡʮʝʥʦʩʢʦʩʪʴ, ʟʘʜʝʨʞʠʚʘʝʪʩʷ 

ʷʡʮʝʢʣʘʜʢʘ, ʥʘʨʫʰʘʝʪʩʷ ʧʠʛʤʝʥʪʘʮʠʷ 

ʞʝʣʪʢʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ, ʩʦʜʝʨʞʘʱʝʡ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʵʢʩʪʨʘʢʪʳ ʠ ʩʘʧʦʥʠʥʳ, ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʵʡʤʝʨʠʦʟʘ ʧʪʠʮ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʭʝʤʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʵʡʤʝʨʠʦʟʦʚ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ ʈʦʩʩ-308 ʚ 

ʢʦʣʠʯʝʩʪʚʝ 60 ʛʦʣʦʚ, ʢʦʪʦʨʳʭ ʨʘʟʜʝʣʠʣʠ ʥʘ 

4 ʛʨʫʧʧʳ ï 2 ʢʦʥʪʨʦʣʴʥʳʭ ʠ 2 ʦʧʳʪʥʳʭ (ʧʦ 

15 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ). ɻʨʫʧʧʫ çʢʦʥʪʨʦʣʴ 1è 

ʥʝ ʟʘʨʘʞʘʣʠ ʵʡʤʝʨʠʷʤʠ ʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʥʠʢʘʢʠʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ, ʛʨʫʧʧʫ 

çʢʦʥʪʨʦʣʴ 2è ï ʟʘʨʘʟʠʣʠ ʚ 14 ʩʫʪʦʢ 

ʵʡʤʝʨʠʦʟʦʤ ʙʝʟ ʣʝʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʛʨʫʧʧʫ çʦʧʳʪ 1è 

ʟʘʨʘʟʠʣʠ ʵʡʤʝʨʠʦʟʦʤ ʚ 14 ʩʫʪʦʢ ʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ɸʤʧʨʦʣʠʫʤ 30 % (ʚ 

ʜʦʟʠʨʦʚʢʝ, ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩ ʪʨʝʭʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʦ 

ʫʙʦʷ) ʚʝʩʴ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ, ʘ ʮʳʧʣʷʪ 

ʚ ʛʨʫʧʧʝ çʦʧʳʪ 2è ï ʟʘʨʘʟʠʣʠ ʵʡʤʝʨʠʦʟʦʤ 

ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʠʪʝʣʴʥʫʶ ʢʦʨʤʦʚʫʶ 

ʜʦʙʘʚʢʫ, ʩʦʜʝʨʞʘʱʝʡ ʩʘʧʦʥʠʥʳ, ʩ 

ʢʦʤʙʠʢʦʨʤʦʤ (500 ʛ ʥʘ ʪʦʥʥʫ ʢʦʤʙʠʢʦʨʤʘ 

ʩ ʪʨʝʭʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʦ ʫʙʦʷ).  

ʇʪʠʮʫ ʩʦʜʝʨʞʘʣʠ ʚ 3-ʭ ʷʨʫʩʥʳʭ 

ʢʣʝʪʢʘʭ, ʧʦʝʥʠʝ ʥʠʧʧʝʣʴʥʦʝ, ʢʦʨʤʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʟʦʦʪʝʭʥʠʯʝʩʢʠʤ 

ʧʘʨʘʤʝʪʨʘʤ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʙʠʢʦʨʤ 

çʇʂ-5è ʠ çʇʂ-6è ʈʘʤʝʥʩʢʦʛʦ 

ʭʣʝʙʦʢʦʤʙʠʥʘʪʘ. ʎʳʧʣʷʪ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʚ 14-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʟʘʨʘʟʠʣʠ 

ʢʫʣʴʪʫʨʦʡ Eimeria (ʩʤʝʩʴ ʰʪʘʤʤʦʚ E. 

tenella, E. maxima ʠ E. ʘcervulina) ʚ ʜʦʟʝ 

500 ʩʧʦʨʫʣʠʨʦʚʘʥʳʭ ʦʦʮʠʩʪ, ʨʘʟʙʘʚʣʝʥʥʳʭ 

WSH ï ʙʫʬʝʨʦʤ. ʉʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ 

ʮʳʧʣʷʪ ʵʡʤʝʨʠʦʟʦʤ ʦʧʨʝʜʝʣʷʣʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʦʮʠʩʪ ʚ 1 ʛ ʧʦʤʝʪʘ. ɹʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʪʝʧʝʥʠ 

ʟʘʨʘʞʝʥʠʷ: ʜʣʷ E. tenella, E. necatrix, E. 

maxima ʠ E. acervulina ï ʜʦ 100 ʦʦʮʠʩʪ - 

ʩʣʘʙʘʷ ʩʪʝʧʝʥʴ, 100-1000 ʦʦʮʠʩʪ - ʩʨʝʜʥʷʷ 

ʩʪʝʧʝʥʴ ʠ ʩʚʳʰʝ 1000 ʦʦʮʠʩʪ - ʩʠʣʴʥʘʷ 

ʩʪʝʧʝʥʴ ʟʘʨʘʞʝʥʠʷ. ʂʣʠʥʠʯʝʩʢʦʝ 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʮʳʧʣʷʪʘʤʠ ʧʨʦʚʦʜʠʣʠ 

ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 43 ʩʫʪʦʢ. 

ɼʠʥʘʤʠʢʫ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʚʟʚʝʰʠʚʘʥʠʷ ʧʪʠʮʳ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʣʠ ʥʘ 

1-ʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ, 

ʢʘʞʜʳʝ ʩʝʤʴ ʩʫʪʦʢ ʜʦ ʦʢʦʥʯʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ.  

ɺ ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʘʞʜʦʡ 

ʛʨʫʧʧʝ ʚʝʣʠ ʫʯʝʪʳ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ, 

ʢʦʣʠʯʝʩʪʚʫ ʩʲʝʜʝʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ ʠ 

ʚʳʧʠʪʦʡ ʚʦʜʳ. 

ʋʤʝʨʱʚʣʝʥʥʳʭ ʧʪʠʮ ʠʩʩʣʝʜʦʚʘʣʠ 

ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʠ 

ʧʘʪʦʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʨʛʘʥʳ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10%-ʥʦʤ ʨʘʩʪʚʦʨʝ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ, ʩʦʙʣʶʜʘʷ 

ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʠʢʠ ʬʠʢʩʘʮʠʠ ʠ 

ʜʘʣʴʥʝʡʰʠʭ ʦʙʨʘʙʦʪʦʢ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʃ.ɸ. ʄʝʨʢʫʣʦʚ, ʈ. ʃʠʣʣʠ (1969). 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5-7 ʤʢʤ 

ʠʟʛʦʪʦʚʣʷʣʠ ʥʘ ʤʠʢʨʦʪʦʤʝ ʄʇʉ-2 ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ʇʘʨʘʬʠʥʦʚʳʝ 

ʩʨʝʟʳ ʧʝʨʝʜ ʦʢʨʘʰʠʚʘʥʠʝʤ ʦʩʚʦʙʦʞʜʘʣʠ 

ʦʪ ʧʘʨʘʬʠʥʘ ʩ ʧʦʤʦʱʴʶ ʢʩʠʣʦʣʘ. 

ʆʢʨʘʰʠʚʘʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ ʜʣʷ 

ʦʙʟʦʨʥʳʭ ʮʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʄʠʢʨʦʩʢʦʧʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ScienOpBP-52 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʢʫʣʷʨʦʚ 7Ĭ, 10Ĭ ʠ 

ʦʙʲʝʢʪʠʚʦʚ 4Ĭ, 10Ĭ. ʌʦʪʦʛʨʘʬʠʨʦʚʘʣʠ 

ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʦʡ ʠ ʦʢʫʣʷʨʦʤ ʜʣʷ 

ʤʠʢʨʦʩʢʦʧʘ DCM800 (8000 pixels, USB 

2.0).  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ ʥʘ 

ʥʘʯʘʣʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʩʚʦʙʦʜʥʳ ʦʪ 

ʵʡʤʝʨʠʡ, ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʦʦʮʠʩʪʘʤʠ E. 

tenella, E. maxima ʠ E. acervulina 

ʦʪʤʝʯʘʣʘʩʴ ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 1 ʠ 2 ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ 2, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 1 ʮʳʧʣʷʪʘ 

ʙʳʣʠ ʩʚʦʙʦʜʥʳ ʦʪ ʵʡʤʝʨʠʡ. 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ 2 ʚʳʜʝʣʝʥʠʝ ʦʦʮʠʩʪ ʚʦ ʚʥʝʰʥʶʶ 

ʩʨʝʜʫ ʥʘ 37 % ʙʳʣʦ ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ 

2, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʵʬʬʝʢʪʝ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʮʳʧʣʷʪʘʤʠ-ʙʨʦʡʣʝʨʘʤʠ ʦʧʳʪʥʳʭ ʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʧʨʠ ʝʞʝʜʥʝʚʥʦʤ 

ʢʣʠʥʠʯʝʩʢʦʤ ʦʩʤʦʪʨʝ ʩ 1-ʭ ʧʦ 15-ʝ ʩʫʪʢʠ 

ʥʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʫʯʘʝʚ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʘʪʦʣʦʛʠʡ ʠʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚʩʝ ʧʪʠʮʳ ʙʳʣʠ ʘʢʪʠʚʥʳ, 

ʭʦʨʦʰʦ ʧʦʪʨʝʙʣʷʣʠ ʢʦʨʤʘ ʠ ʧʠʣʠ ʚʦʜʫ, 

ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ. 

ʉʣʫʯʘʝʚ ʢʘʥʥʠʙʘʣʠʟʤʘ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ.  

ʎʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ ʠʤʝʣʠ ʯʠʩʪʦʝ 
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ʦʧʝʨʝʥʠʝ, ʦʙʣʘʩʪʴ ʢʣʦʘʢʠ ʯʠʩʪʘʷ, ʙʝʟ 

ʧʦʤʝʪʘ, ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʠʩʪʝʯʝʥʠʷ ʠʟ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʪʚʝʨʩʪʠʡ, ʩʣʠʟʠʩʪʳʝ 

ʦʙʦʣʦʯʢʠ ʛʣʘʜʢʠʝ, ʙʣʝʩʪʷʱʠʝ; ʧʦʤʝʪ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʙʝʟ ʢʨʦʚʠ ʠ ʩʣʠʟʠʩʪʳʭ 

ʚʳʜʝʣʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1.

 

ʊʘʙʣʠʮʘ 1 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʮʳʧʣʷʪʘʭ-ʙʨʦʡʣʝʨʘʭ 

ʇʦʢʘʟʘʪʝʣʴ 

ʂʦʥʪʨʦʣʴ 1 

ʙʝʟ 

ʟʘʨʘʞʝʥʠʷ 

ʂʦʥʪʨʦʣʴ 2 

ʟʘʨʘʞʝʥʠʝ 

ʙʝʟ ʜʦʙʘʚʦʢ 

ʆʧʳʪ 1 

ʟʘʨʘʞʝʥʠʝ 

ɸʤʧʨʦʣʠʫʤ 

ʆʧʳʪ 2 

ʟʘʨʘʞʝʥʠʝ 

ʢʦʨʤʦʚʘʷ 

ʜʦʙʘʚʢʘ 

ʇʦʩʘʞʝʥʦ ʙʨʦʡʣʝʨʦʚ, ʛʦʣʦʚ 
15 15 15 15 

ʇʦʩʪʫʧʠʣʦ ʥʘ ʫʙʦʡ, ʛʦʣʦʚ 15 15 14 15 

ʂʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩʦʜʝʨʞʘʥʠʷ 43 

ʉʦʭʨʘʥʥʦʩʪʴ, % 100 100 93 100 

ʉʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ (ʛ): 

1 ʩʫʪʢʠ 
66,80 75,15 75,45 72,43 

43 ʩʫʪʢʠ 3193,8 2623,8 3466,6 2825,8 

ɺʘʣʦʚʳʡ ʧʨʠʨʦʩʪ, ʤʘʩʩʳ ʟʘ 

43 ʩʫʪʦʢ, ʛ 
3127,0 2548,65 3391,15 2753,37 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʚʝʩ, (ʛ) 
72,7 59,3 78,9 64,0 

ʇʘʣʦ ʛʦʣʦʚ 0 0 1 0 
 

ʊʘʙʣʠʮʘ 2 ï ʇʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ ʠ ʚʦʜʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘ ʛʦʣʦʚʫ ʟʘ ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ɻʨʫʧʧʳ ʂʦʤʙʠʢʦʨʤ, ʛ ɺʦʜʘ, ʣ 
ʂʦʥʚʝʨʩʠʷ 

ʢʦʨʤʘ 

ʂʦʥʪʨʦʣʴ 1  4605 15,8 1,47 

ʂʦʥʪʨʦʣʴ 2  5370 16,0 2,11 

ʆʧʳʪ 1  4360 14,8 1,28 

ʆʧʳʪ 2  4605 17,0 1,67 

 

ʊʘʙʣʠʮʘ 3 ï ʄʘʩʩʘ ʦʨʛʘʥʦʚ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ  

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʳ 

ʂʦʥʪʨʦʣʴ 1 ʂʦʥʪʨʦʣʴ 2 ʆʧʳʪ 1 ʆʧʳʪ 2 

ʉʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ʙʨʦʡʣʝʨʘ 

ʥʘ 43 ʩʫʪʢʠ, ʛ 
3193,8 2623,8 3466,6 2825,8 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʪʫʰʢʠ ʙʨʦʡʣʝʨʘ, ʛ 2405,0 1982,5 2650,0 2171,3 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʩʝʨʜʮʘ, ʛ 12,5 11,3 14,7 13,3 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʧʝʯʝʥʠ, ʛ 61,6 52,0 66,6 46,7 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʧʦʯʝʢ, ʛ 17,8 18,5 22,0 18,03 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʞʝʣʫʜʢʘ, ʛ 46,5 50,9 58,8 47,2 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʢʠʰʝʯʥʠʢʘ, ʛ 266,2 216,3 248,3 208,8 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʣʝʛʢʠʭ, ʛ 18,3 19,7 27,5 14,7 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʩʝʣʝʟʝʥʢʠ, ʛ 3,0 2,6 3,4 2,22 

 

ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 2 ʧʨʠʨʦʩʪ ʞʠʚʦʡ 

ʤʘʩʩʳ ʙʨʦʡʣʝʨʦʚ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 8,0 % ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ 2, ʥʦ ʙʳʣ ʥʠʞʝ ʥʘ 

23,2 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ 1. 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ 2 ʙʳʣ ʚʳʰʝ ʥʘ 8,0 % ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʝʤ 2 ʠ ʥʠʞʝ ʥʘ 23,3 % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ 1. ɺ ʜʘʥʥʦʤ 
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ʩʣʫʯʘʝ ʧʨʝʧʘʨʘʪ ɸʤʧʨʦʣʠʫʤ ʤʦʞʝʪ 

ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʛʦ 

ʧʨʦʤʦʫʪʝʨʘ ʨʦʩʪʘ, ʢʦʪʦʨʳʡ ʧʦʜʘʚʣʷʝʪ ʚʩʶ 

ʧʘʪʦʛʝʥʥʫʶ ʤʠʢʨʦʬʣʦʨʫ ʠ ʵʡʤʝʨʠʠ, 

ʧʨʠʚʦʜʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʧʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚʳʭ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʢʨʘʡʥʝ ʥʝʞʝʣʘʪʝʣʴʥʦ ʚ ʩʚʷʟʠ 

ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʇʨʠ ʫʙʦʝ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝʫʙʦʡʥʳʡ 

ʦʩʤʦʪʨ ʪʫʰʝʢ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ. 

 

 

 

ʈʠʩʫʥʦʢ 1-2 ï ʂʦʥʪʨʦʣʴ 1 ʤʘʢʨʦʢʘʨʪʠʥʘ ʢʠʰʝʯʥʠʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʘ 6-ʝ ʠ 10-ʝ ʩʫʪʢʠ 

ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ 

 

 

 

ʈʠʩʫʥʦʢ 3-4 ï ʂʦʥʪʨʦʣʴ 2 ʤʘʢʨʦʢʘʨʪʠʥʘ ʢʠʰʝʯʥʠʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʘ 6-ʝ ʠ 10-ʝ ʩʫʪʢʠ 

ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ 

 

ɺ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʴ 1 (ʙʝʟ 

ʟʘʨʘʞʝʥʠʷ) ʥʝ ʙʳʣʦ ʟʘʤʝʯʝʥʦ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʠʰʝʯʥʠʢʝ, 

ʩʣʠʟʠʩʪʘʷ ʢʠʰʝʯʥʠʢʘ ʙʣʝʩʪʷʱʘʷ, ʩ 

ʭʘʨʘʢʪʝʨʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʴʶ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ 

ʚʦʩʧʘʣʝʥʠʷ. ɸʥʘʣʠʟʠʨʫʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʫʰʝʢ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, 

ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʥʝ ʦʢʘʟʳʚʘʣ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʜʘʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʥʝ ʚʳʟʳʚʘʣ ʠʟʤʝʥʝʥʠʡ ʚʦ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ, ʪʫʰʢʠ ʠʤʝʣʠ ʫʧʨʫʛʫʶ 

ʢʦʥʩʠʩʪʝʥʮʠʶ, ʭʦʨʦʰʦ ʨʘʟʚʠʪʫʶ 

ʤʳʰʝʯʥʫʶ ʪʢʘʥʴ ʚ ʦʙʣʘʩʪʠ ʛʨʫʜʢʠ ʠ 

ʙʝʜʝʨ, ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ ʦʪʣʦʞʝʥʠʝ 

ʧʦʜʢʦʞʥʦʛʦ ʞʠʨʘ ʚ ʦʙʣʘʩʪʠ ʞʠʚʦʪʘ ʠ ʥʘ 
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ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ, ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʪʨʝʙʦʚʘʥʠʷʤ çɺʝʪʝʨʠʥʘʨʥʳʭ ʧʨʘʚʠʣ ʫʙʦʷ 

ʞʠʚʦʪʥʳʭè ʠ çɺʝʪʝʨʠʥʘʨʥʳʭ ʧʨʘʚʠʣ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʤʷʩʘ ʠ ʧʨʦʜʫʢʪʦʚ 

ʫʙʦʷ (ʧʨʦʤʳʩʣʘ) ʞʠʚʦʪʥʳʭ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠ (ʠʣʠ) 

ʨʝʘʣʠʟʘʮʠʠ (ʫʪʚ. ʄʠʥʶʩʪʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ 02.06.2022, ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ 

 ̄68718)è. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʘʥʘʪʦʤʠʯʝʩʢʦʝ 

ʩʪʨʦʝʥʠʝ ʦʨʛʘʥʦʚ ʥʘʭʦʜʠʣʦʩʴ ʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ. ɺ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ 1 ʙʳʣʦ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʝʥʳ ʤʘʩʩʘ ʠ 

ʨʘʟʤʝʨ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʚ ʪ.ʯ. ʧʦʯʝʢ, 

ʧʝʯʝʥʠ ʠ ʩʝʣʝʟʝʥʢʠ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ 

ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʚ 

ʦʪʚʝʪ ʥʘ ʪʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩʦ ʩʪʦʨʦʥʳ 

ʧʨʝʧʘʨʘʪʘ çɸʤʧʨʦʣʠʫʤè. 

ɺ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʴ 2 (ʟʘʨʘʞʝʥʠʝ 

ʵʡʤʝʨʠʦʟʦʤ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ) ʚ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ 

ʩʣʠʟʠʩʪʘʷ ʚʦʩʧʘʣʝʥʘ, ʥʘʙʫʭʰʘʷ, ʩʪʝʥʢʠ ʝʝ 

ʫʪʦʣʱʝʥʳ, ʩʢʣʘʜʯʘʪʳʡ ʨʠʩʫʥʦʢ ʩʛʣʘʞʝʥ, 

ʟʘʤʝʪʥʳ ʪʦʯʝʯʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʠ ʩʝʨʳʝ 

ʫʟʝʣʢʠ ʚʝʣʠʯʠʥʦʡ ʩ ʧʨʦʩʷʥʦʝ ʟʝʨʥʦ, 

ʢʘʤʝʨʳ ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʚ ʩʪʝʥʢʝ 

ʢʠʰʝʯʥʠʢʘ ʠ ʭʦʨʦʰʦ ʟʘʤʝʪʥʳ ʩʦ ʩʪʦʨʦʥʳ 

ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʠ. 

ʆʪʤʝʯʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʝʪʝʭʠʡ (ʤʘʣʝʥʴʢʠʝ ʪʦʯʝʯʥʳʝ 

ʧʦʨʘʞʝʥʠʷ) ʥʘ ʩʪʝʥʢʘʭ ʩʣʝʧʳʭ ʦʪʨʦʩʪʢʦʚ, 

ʙʝʟ ʚʠʜʠʤʳʭ ʫʪʦʣʱʝʥʠʡ. ʅʘ ʩʣʠʟʠʩʪʦʡ 

ʩʣʝʧʳʭ ʦʪʨʦʩʪʢʦʚ ʦʪʤʝʯʘʣʠ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʵʡʤʝʨʠʦʟʘ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʘʨʘʞʝʥʠʝ 

ʧʪʠʮʳ ʢʦʢʮʠʜʠʦʟʦʤ. 

ʅʘ ʩʝʨʦʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʝʜʥʝʛʦ 

ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ ʦʪʤʝʯʘʣʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʝʥʴʢʠʭ 

ʪʦʯʝʯʥʳʭ ʧʝʪʝʭʠʡ ʠ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʣʠʟʠ ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ. 

ɺ ʩʨʝʜʥʝʤ ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ ʙʳʣʠ 

ʪʠʧʠʯʥʳʝ ʧʦʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʩʪʫʧʝʥʝʢ 

ʣʝʩʪʥʠʮʳ, ʩʣʠʟʠʩʪʘʷ ʫʪʦʣʱʝʥʘ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 3 ʙʘʣʣʘʤ ʧʦ ɼʞʦʥʩʦʥʫ ʠ 

ʈʝʡʜʫ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5-6 ï ʆʧʳʪ 1 (ɸʤʧʨʦʣʠʫʤ) ʤʘʢʨʦʢʘʨʪʠʥʘ ʢʠʰʝʯʥʠʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʘ 6-ʝ ʠ 10-ʝ 

ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ 

 

ʋ 2-ʭ ʮʳʧʣʷʪ ʦʪʤʝʯʘʣʠ ʢʘʪʘʨʘʣʴʥʦ-

ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ ʵʥʪʝʨʠʪ. ʊʦʯʝʯʥʳʝ 

ʧʦʨʘʞʝʥʠʷ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʩʦʜʝʨʞʘʪ 

ʦʦʮʠʩʪʳ ʵʡʤʝʨʠʡ ʚ 12-ʧʝʨʩʪʥʦʡ ʢʠʰʢʝ, 

ʢʦʪʦʨʳʝ ʚʠʜʥʳ ʩʦ ʩʪʦʨʦʥʳ ʩʣʠʟʠʩʪʦʡ ʠ 

ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʠ, ʙʦʣʝʝ 5 ʧʦʨʘʞʝʥʠʡ ʥʘ 

1 ʩʤ2. 

ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʢʠʰʝʯʥʠʢʘ 

ʫʪʦʣʱʝʥʘ, ʛʠʧʝʨʝʤʠʨʦʚʘʥʘ, ʩ 

ʧʝʪʝʭʠʘʣʴʥʳʤʠ ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ, ʜʘʥʥʘʷ 

ʢʘʨʪʠʥʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʦʨʘʞʝʥʠʷ E. 

maxima, ʥʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʢʠʰʝʯʥʠʢʘ 

ʦʪʤʝʯʘʝʤ ʙʝʣʦʚʘʪʳʝ ʧʦʣʦʩʢʠ ʠ ʧʷʪʥʘ, ʯʪʦ 

ʧʨʠʜʘʝʪ ʝʡ ʤʦʟʘʠʯʥʳʡ ʚʠʜ, ʜʘʥʥʳʝ 

ʧʦʨʘʞʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ï E. acervulina. 

ʆʪʤʝʯʘʣʠ ʧʦʨʘʞʝʥʠʝ ʩʣʝʧʳʭ 

ʦʪʨʦʩʪʢʦʚ ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ E. tenella ï 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ ʪʠʬʣʠʪ, ʩʦ ʩʢʦʧʣʝʥʠʝʤ ʚ 
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ʧʨʦʩʚʝʪʝ ʩʣʝʧʳʭ ʦʪʨʦʩʪʢʦʚ ʢʠʰʝʯʥʠʢʘ 

ʢʨʦʚʠ.  

ʉʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʩʨʝʜʥʝʛʦ ʦʪʜʝʣʘ 

ʢʠʰʝʯʥʠʢʘ ʧʦʢʨʳʪʘ ʥʝʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʢʨʘʩʥʳʭ ʧʝʪʝʭʠʡ, 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʰʝʨʦʭʦʚʘʪʘʷ, 

ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʠʟʠ. 

ʆʪʤʝʯʝʥʳ ʧʦʣʦʩʯʘʪʳʝ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʧʨʷʤʦʡ ʢʠʰʢʝ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ. 

ɼʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʟʘʨʘʞʝʥʠʠ ʵʡʤʝʨʠʦʟʦʤ. 

ʆʪʤʝʯʘʣʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʪʝʭʠʡ ʥʘ ʩʪʝʥʢʘʭ ʩʣʝʧʳʭ ʦʪʨʦʩʪʢʦʚ ʙʝʟ 

ʚʠʜʠʤʳʭ ʫʪʦʣʱʝʥʠʡ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 3 

ʙʘʣʣʘʤ ʧʦ ɼʞʦʥʩʦʥʫ ʠ ʈʝʡʜʫ. 

 

 

 
ʈʠʩʫʥʦʢ 7-8 ï ʆʧʳʪ 2 ʤʘʢʨʦʢʘʨʪʠʥʘ ʢʠʰʝʯʥʠʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʘ 6-ʝ ʠ 10-ʝ ʩʫʪʢʠ ʧʦʩʣʝ 

ʟʘʨʘʞʝʥʠʷ 

 

ʅʘ ʩʝʨʦʟʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʝʜʥʝʛʦ 

ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ ʥʘʙʣʶʜʘʣʠ ʥʝʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʯʥʳʭ ʧʝʪʝʭʠʡ, ʦʙʥʘʨʫʞʠʣʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʩʣʠʟʠ. ʉʪʝʥʢʘ ʧʦʨʘʞʝʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʫʪʦʣʱʝʥʘ, ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ 

ʛʠʧʝʨʝʤʠʨʦʚʘʥʘ, ʩ ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ, 

ʜʘʥʥʳʝ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʢʠʰʝʯʥʠʢʘ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ E. maxima.  

ɺ ʩʣʝʧʳʭ ʦʪʨʦʩʪʢʘʭ ʥʘ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʪʦʯʝʯʥʳʝ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷ, ʛʠʧʝʨʝʤʠʷ. ɼʘʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʵʥʪʝʨʠʪʘ, ʚʳʟʚʘʥʥʦʛʦ 

ʵʡʤʝʨʠʦʟʦʤ. ʆʮʝʥʢʘ ʧʦ ʰʢʘʣʝ ɼʞʦʥʩʦʥʘ ʠ 

ʈʝʡʜʘ 3 ʙʘʣʣʘ. 

ʅʘ 10 ʩʫʪʢʠ ʦʧʳʪʘ ʠʟʤʝʥʝʥʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʩʣʠʟʠʩʪʦʡ ʪʦʥʢʦʛʦ ʠ ʪʦʣʩʪʦʛʦ 

ʦʪʜʝʣʦʚ ʢʠʰʝʯʥʠʢʘ ʥʝ ʦʪʤʝʯʘʣʦʩʴ, ʦʜʥʘʢʦ, 

ʩʦ ʩʪʦʨʦʥʳ ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʠ ʥʘʙʣʶʜʘʣʠ 

ʝʜʠʥʠʯʥʳʝ ʪʦʯʝʯʥʳʝ ʚʢʣʶʯʝʥʠʷ. ʆʮʝʥʢʘ 

ʧʦ ʰʢʘʣʝ ɼʞʦʥʩʦʥʘ ʠ ʈʝʡʜʘ 0 ʙʘʣʣʦʚ. 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʨʘʩʪʠʪʝʣʴʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʩʥʠʞʘʝʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʢʠʰʝʯʥʠʢʘ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ 

ʟʘʨʘʞʝʥʠʠ ʵʡʤʝʨʠʦʟʦʤ.  

ʇʦ ʰʢʘʣʝ ɼʞʦʥʩʦʥʘ ʠ ʈʝʡʜʘ 

ʧʦʨʘʞʝʥʠʝ ʢʠʰʝʯʥʠʢʘ ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʠʟ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 2 ʩʦʩʪʘʚʠʣʦ 3 ʙʘʣʣʘ ʥʘ 

6-ʡ ʜʝʥʴ ʟʘʨʘʞʝʥʠʷ, ʘ ʥʘ 10-ʡ ʫʞʝ 0 

ʙʘʣʣʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ 

ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʢʦʥʪʨʦʣʴ 2 ʠ ʦʧʳʪ 1 

ʠʤʝʣʠ ʧʦʨʘʞʝʥʠʷ ʢʠʰʝʯʥʠʢʘ ʚ 3 ʙʘʣʣʘ ʠ 

ʥʘ 6-ʡ ʠ ʥʘ 10-ʡ ʜʥʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʚ 

ʨʘʮʠʦʥʝ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ɸʆ çɸʧʘʪʠʪè ʠʟ ʨʘʩʯʝʪʘ 500 ʛ ʥʘ 

ʪʦʥʥʫ ʢʦʤʙʠʢʦʨʤʘ ʩ 1-ʭ ʩʫʪʦʢ ʜʦ ʫʙʦʷ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʨʘʞʝʥʠʷ ʢʠʰʝʯʥʠʢʘ ʵʡʤʝʨʠʷʤʠ, 

ʚʳʜʝʣʝʥʠʶ ʦʦʮʠʩʪ ʵʡʤʝʨʠʡ ʚʦ ʚʥʝʰʥʶʶ 

ʩʨʝʜʫ, ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ 

ʙʨʦʡʣʝʨʦʚ ʥʘ 7,8 %, ʩʥʠʞʝʥʠʶ ʚʘʣʦʚʦʛʦ 

ʨʘʩʭʦʜʘ ʢʦʨʤʘ ʥʘ 7325 ʛ ʠ ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ 

ʥʘ 42,62 ʛ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʤʷʩʘ ʙʨʦʡʣʝʨʦʚ.  
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ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ ʆʊɽʏɽʉʊɺɽʅʅʆɻʆ 

ʇʈʆʀɿɺʆɼʉʊɺɸ ʇʈʀ ʇʈʆʌʀʃɸʂʊʀʂɽ ʕʁʄɽʈʀʆɿɸ ʎʓʇʃʗʊ-ɹʈʆʁʃɽʈʆɺ 

 

ɺʘʩʠʣʝʚʠʯ ʌ.ʀ., ɹʘʯʠʥʩʢʘʷ ɺ.ʄ., ʐʘʨʘʧʦʚʘ ʅ.ʈ., ɻʫʨʴʝʚʘ ɺ.ʀ. 

ʈʝʟʶʤʝ 

 

ʅʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʩʦʜʝʨʞʘʱʝʡ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ ʧʨʠ ʣʝʯʝʥʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʵʡʤʝʨʠʦʟʘ ʧʪʠʮ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʭʝʤʦʡ ʙʦʨʴʙʳ ʩ ʵʡʤʝʨʠʦʟʦʤ. ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʮʳʧʣʷʪʘʤ-ʙʨʦʡʣʝʨʘʤ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩ 3-ʭ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʦ 42-ʭ 

ʩʫʪʦʢ ʩʦʜʝʨʞʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʦʦʮʠʩʪ ʚ ʧʦʤʝʪʝ ʧʪʠʮʳ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 2,5 ʨʘʟʘ. ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʙʨʦʡʣʝʨʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘ ï 7,8 %, 

ʫʚʝʣʠʯʠʣʩʷ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʥʘ ï 7,9 %, ʧʨʠ ʵʪʦʤ ʩʥʠʟʠʣʩʷ ʚʘʣʦʚʳʡ ʨʘʩʭʦʜ ʢʦʨʤʘ ʥʘ 

7325 ʛ ʠ ʨʘʩʭʦʜ ʢʦʨʤʘ ʥʘ ʛʦʣʦʚʫ ʥʘ 42,6 ʛ. ʈʘʩʪʠʪʝʣʴʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʩʥʠʞʘʝʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʢʠʰʝʯʥʠʢʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ, ʚʳʟʚʘʥʥʳʭ ʵʡʤʝʨʠʷʤʠ. ʆʮʝʥʢʘ 

ʧʦʨʘʞʝʥʠʷ ʢʠʰʝʯʥʠʢʘ, ʧʦ ʰʢʘʣʝ ɼʞʦʥʩʦʥʘ ʠ ʈʝʡʜʘ, ʥʘ 10-ʝ ʩʫʪʢʠ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ 0 ʙʘʣʣʦʚ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ ï 3 ʙʘʣʣʘ. ʇʦ ʜʘʥʥʳʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʢʘʥʝʡ 

ʢʠʰʝʯʥʠʢʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʞʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʦʦʮʠʩʪ ʵʡʤʝʨʠʡ ʚ ʧʨʦʩʚʝʪʝ ʢʠʰʝʯʥʠʢʘ, ʥʦ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʳʭ 

ʨʝʘʢʮʠʡ ʚ ʪʢʘʥʷʭ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ. 

 

EFFICIENCY OF USING A DOMESTIC FEED ADDITIVE IN PREVENTING EIMERIOSIS IN 

BROILER CHICKENS 

 

Vasilevich F.I., Bachinskaya V.M., Sharapova N.R., Guryeva V.I. 

Summary 

 

The effectiveness of using a feed additive containing plant extracts in the treatment and 

prevention of poultry eimeriosis has been scientifically substantiated in comparison with the 

existing scheme for combating eimeriosis. Introduction of a feed additive based on a plant 

component into the diet of broiler chickens from the age of 3 days to 42 days of maintenance 

contributed to a 2.5-fold decrease in the number of oocysts in the bird's droppings compared to the 

control group. The feed additive contributed to an increase in the live weight gain of broilers 

compared to the control group by ï 7.8 %, the average daily gain increased by ï 7.9 %, while the 

gross feed consumption decreased by 7325 g and feed consumption per head by 42.6 g. The plant 

feed additive reduces the intensity of intestinal damage in broiler chickens caused by eimeria. The 

intestinal damage assessment, according to the Johnson and Reid scale, on the 10th day of the 

experiment was 0 points, while in the control - 3 points. According to the histological examination 

of intestinal tissues, it was found that the feed additive not only effectively reduces the number of 

oocysteine in the intestinal lumen, but also stimulates the development of immune reactions in 

tissues and promotes the restoration of the intestinal mucosa. 
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ʃʘʙʦʨʘʪʦʨʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

[2, 5, 7, 8]. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 

ʣʘʙʦʨʘʪʦʨʠʷʤʠ ʝʞʝʛʦʜʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʦʪ 110 ʜʦ 120 ʤʣʥ. ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʝʪʦʜʦʤ 

ʇʎʈ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʪʩʷ ʦʢʦʣʦ 2 ʤʣʥ. 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʦʣʝʢʫʣʷʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚʦ ʚʩʝʭ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ, 

ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʭ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʫ, ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ 

ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 

ʨʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ [1]. ʇʎʈ-

ʜʠʘʛʥʦʩʪʠʢʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʦʙʲʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʛʝʥʦʤʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ [9, 10]. ʉʪʨʫʢʪʫʨʘ 

ʢʨʫʧʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʧʦʩʪʨʦʝʥʘ ʧʦ 

ʦʪʜʝʣʘʤ, ʚʢʣʶʯʘʷ ʦʪʜʝʣ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʚʦ ʤʥʦʛʦʤ 

ʘʥʘʣʦʛʠʯʥʳ ʧʦ ʩʦʩʪʘʚʫ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ [3, 4, 6]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʠʪʴ 

ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪʳ ʦʪʜʝʣʘ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʫʧʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ, ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʦʡ 

ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʫ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ ʦʪʜʝʣʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʊʘʪʘʨʩʢʦʛʦ ʬʠʣʠʘʣʘ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ 

ʞʠʚʦʪʥʳʭè. ʉʚʝʜʝʥʠʷ ʦʙ ʦʙʲʝʤʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ 

ʬʝʜʝʨʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʦʨʤʳ 

ʦʪʯʝʪʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʚʝʪʝʨʠʥʘʨʠʠ 

çʉʚʝʜʝʥʠʷ ʦ ʨʘʙʦʪʝ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʡè (ʬʦʨʤʘ ˉ 4-ɺʝʪ) ʟʘ 2019-

2023 ʛʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʩʪʘʪʠʩʪʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʘʙʩʪʨʘʢʪʥʦ-

ʣʦʛʠʯʝʩʢʠʡ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʪʜʝʣ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ 

(ʇʎʈ). ɺ ʦʪʜʝʣʝ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʚʳʷʚʣʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʚʳʷʚʣʝʥʠʝ 

ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ɻʄʆ) ʚ ʧʨʦʜʫʢʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ. ʆʪʜʝʣ 

ʦʧʨʝʜʝʣʷʝʪ ʥʘʣʠʯʠʝ ɻʄʆ ʢʫʢʫʨʫʟʳ, ʩʦʠ, 

ʨʘʧʩʘ, ʬʘʣʴʩʠʬʠʢʘʮʠʶ ʠ ʨʦʜʩʪʚʦ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 

ʩʚʠʥʝʡ, ʣʦʰʘʜʝʡ, ʢʫʨ, ʠʥʜʝʝʢ, ʦʩʝʪʨʦʚʳʭ, 

ʪʨʝʩʢʦʚʳʭ, ʣʦʩʦʩʸʚʳʭ. 

ɺ ʦʪʜʝʣʝ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʦʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʶʪ ʪʨʠ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘ ʠ ʦʜʠʥ 
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ʩʧʝʮʠʘʣʠʩʪ-ʙʠʦʪʝʭʥʦʣʦʛ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ, ʟʘʤʝʩʪʠʪʝʣʴ 

ʟʘʚʝʜʫʶʱʝʛʦ, ʚʝʪʝʨʠʥʘʨʥʳʡ ʚʨʘʯ ʠ 

ʩʧʝʮʠʘʣʠʩʪ ʩʤʝʞʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɺʩʝ 

ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʜʝʣʘ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʆʪʜʝʣ ʩʦʩʪʦʠʪ ʠʟ ʙʦʢʩʦʚ, 

ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʠ ʦʪʚʝʜʝʥʥʳʭ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʪʘʧʦʚ 

ʧʦʩʪʘʥʦʚʢʠ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ. 

ʂʘʞʜʳʡ ʙʦʢʩ ʩʦʩʪʦʠʪ ʠʟ ʧʨʝʜʙʦʢʩʘ ʠ 

ʩʦʙʩʪʚʝʥʥʦ ʙʦʢʩʘ. ɺ ʧʨʝʜʙʦʢʩʝ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʨʘʢʦʚʠʥʘ, ʩʣʠʚ, ʰʢʘʬʯʠʢ 

ʜʣʷ ʩʧʝʮʦʜʝʞʜʳ, ʩʘʤ ʙʦʢʩ ʦʙʦʨʫʜʦʚʘʥ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʀʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʙʦʢʩʳ:  

- ʧʨʠʝʤ ʠ ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʤʘʪʝʨʠʘʣʘ - ʚ ʜʘʥʥʳʡ ʙʦʢʩ ʧʦʩʪʫʧʘʶʪ 

ʧʨʦʙʳ ʠʟ ʦʪʜʝʣʘ ʧʨʠʝʤʘ ʧʨʦʙ, ʛʜʝ ʦʥʠ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʨʦʙʳ: ʠʟʤʝʣʴʯʝʥʠʶ, 

ʧʝʨʝʪʠʨʘʥʠʶ, ʛʦʤʦʛʝʥʠʟʘʮʠʠ, ʨʘʟʣʠʚʘʥʠʶ 

ʧʦ ʤʠʢʨʦʧʨʦʙʠʨʢʘʤʠ ʪʠʧʘ ʕʧʧʝʥʜʦʨʬ. 

ɹʦʢʩ ʦʩʥʘʱʝʥ ʣʘʤʠʥʘʨʥʳʤ ʙʦʢʩʦʤ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʷʪʩʷ ʚʩʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ 

ʤʘʪʝʨʠʘʣʦʤ; 

- ʟʦʥʘ ʚʳʜʝʣʝʥʠʷ ʥʫʢʣʝʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ï ʟʜʝʩʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʳʜʝʣʝʥʠʝ ɼʅʂ ʠ ʈʅʂ 

ʠʟ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʚ ʧʝʨʚʦʤ ʙʦʢʩʝ ʧʨʦʙʳ. 

ɹʦʢʩ ʦʩʥʘʱʝʥ ʜʚʫʤʷ ʣʘʤʠʥʘʨʥʳʤʠ 

ʙʦʢʩʘʤʠ, ʦʜʠʥ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʥʫʢʣʝʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʥʘ 

ʬʘʣʴʩʠʬʠʢʘʮʠʶ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʚʪʦʨʦʡ ʜʣʷ ʧʨʦʙ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʳʷʚʣʝʥʠʝʤ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʫʨʦʚʥʝʤ 

ʟʘʱʠʪʳ. ɺ ʢʘʞʜʦʤ ʣʘʤʠʥʘʨʥʦʤ ʙʦʢʩʝ 

ʥʘʭʦʜʷʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ: 

ʮʝʥʪʨʠʬʫʛʘ, ʪʚʝʨʜʦʪʝʣʴʥʳʡ ʪʝʨʤʦʩʪʘʪ, 

ʧʠʧʝʪʢʠ, ʥʘʩʦʩ ʢʦʣʙʘ-ʣʦʚʫʰʢʘ ʠ ʜʨʫʛʦʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʦʢʩ ʦʙʦʨʫʜʦʚʘʥ 

ʢʦʤʧʴʶʪʝʨʦʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʝʜʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʙʦʢʩ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ï ʚ ʥʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʨʝʘʢʮʠʠ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ɹʦʢʩ ʦʙʦʨʫʜʦʚʘʥ ʇʎʈ-

ʙʦʢʩʦʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙʳ ʢ ʧʨʦʚʝʜʝʥʠʶ ʨʝʘʢʮʠʠ, 

ʪʨʝʤʷ ʘʤʧʣʠʬʠʢʘʪʦʨʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʢʦʤʧʴʶʪʝʨʘʤ, ʛʜʝ 

ʧʨʦʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʝʘʢʮʠʠ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʚʦʜʷʪʩʷ ʚ ʧʨʦʛʨʘʤʤʫ ʜʣʷ 

ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ 

ʜʘʥʥʳʭ ʘʤʧʣʠʬʠʢʘʪʦʨʘʭ ʧʨʦʚʦʜʷʪʩʷ 

ʨʝʘʢʮʠʠ ʧʦ ʚʳʷʚʣʝʥʠʶ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʠ ʦʧʨʝʜʝʣʝʥʠʶ 

ɻʄʆ ʚ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʦʢʩ ʦʩʥʘʱʝʥ 

ʘʤʧʣʠʬʠʢʘʪʦʨʦʤ çʇʎʈ ʤʦʜʫʣʴ 

ʠʟʤʝʨʠʪʝʣʴʥʳʡ 96è, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ 

ʩʪʘʚʷʪʩʷ ʨʝʘʢʮʠʠ ʇʎʈ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ 

ʠʩʧʦʣʥʝʥʠʠ, ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʷ 

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ ʠ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ɸʣʝʫʪʩʢʫʶ 

ʙʦʣʝʟʥʴ ʥʦʨʦʢ ʠ ʚʠʨʫʩʥʫʶ 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʫʶ ʙʦʣʝʟʥʴ ʢʨʦʣʠʢʦʚ; 

- ʙʦʢʩ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʫʢʣʝʠʥʦʚʳʭ 

ʢʠʩʣʦʪ - ʚ ʥʝʤ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʣʝ ʨʝʘʢʮʠʠ ʘʤʧʣʠʬʠʢʘʮʠʠ. 

ɹʦʢʩ ʦʩʥʘʱʝʥ ʇʎʈ-ʙʦʢʩʦʤ, ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ 

ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʙʳ ʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʶ, 

ʜʚʫʤʷ ʩʝʢʚʝʥʘʪʦʨʘʤʠ çApplied Biosystems 

3500è ʠ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ɼʅʂ çʅʘʥʦʬʦʨè; 

- ʙʦʢʩ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʢʮʠʠ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ. ɺ ʙʦʢʩʝ 

ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʧʦʩʣʝ 

ʨʝʘʢʮʠʠ ʘʤʧʣʠʬʠʢʘʮʠʠ, ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ 

ʢʣʘʩʩʠʯʝʩʢʦʤ ʚʠʜʝ. ʊʘʢʠʤ ʤʝʪʦʜʦʤ 

ʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ 

ɸʣʝʫʪʩʢʫʶ ʙʦʣʝʟʥʴ ʥʦʨʦʢ ʠ ʚʠʨʫʩʥʫʶ 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʫʶ ʙʦʣʝʟʥʴ ʢʨʦʣʠʢʦʚ ʚ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʚ ʥʘʫʯʥʳʭ ʠʥʪʝʨʝʩʘʭ. 

ɺ ʦʪʜʝʣʝ ʦʙʦʨʫʜʦʚʘʥʘ ʘʚʪʦʢʣʘʚʥʘʷ, 

ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʝ 

ʦʪʨʘʙʦʪʘʥʥʳʭ ʧʨʦʙ ʠ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʧʦʩʫʜʳ. 



 

60  

ʊʘʙʣʠʮʘ 1 ï ʉʚʝʜʝʥʠʷ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʚʠʨʫʩʥʳʝ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ, ʧʨʦʚʦʜʠʤʳʭ ʚ 

ʦʪʜʝʣʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʙʦʣʝʟʥʠ, ʤʝʪʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

2019 ʛ. 2020 ʛ. 2021 ʛ. 2022 ʛ. 2023 ʛ. 

ʇ
ʨ
ʦ
ʚ
ʝ
ʜ
ʝ
ʥ
ʦ
 

ʠ
ʩ
ʩ
ʣ
ʝ
ʜ
ʦ
ʚ
ʘ
ʥ
ʠ
ʡ

 

ʇ
ʦ
ʣ
ʫ
ʯ
ʝ
ʥ
ʦ
 

ʧ
ʦ
ʣ
ʦ
ʞ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʳ
ʭ
 

ʨ
ʝ
ʟ
ʫ
ʣ
ʴ
ʪ
ʘ
ʪ
ʦ
ʚ

 

ʇ
ʨ
ʦ
ʚ
ʝ
ʜ
ʝ
ʥ
ʦ
 

ʠ
ʩ
ʩ
ʣ
ʝ
ʜ
ʦ
ʚ
ʘ
ʥ
ʠ
ʡ

 

ʇ
ʦ
ʣ
ʫ
ʯ
ʝ
ʥ
ʦ
 

ʧ
ʦ
ʣ
ʦ
ʞ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʳ
ʭ
 

ʨ
ʝ
ʟ
ʫ
ʣ
ʴ

ʪ
ʘ
ʪ
ʦ
ʚ

 

ʇ
ʨ
ʦ
ʚ
ʝ
ʜ
ʝ
ʥ
ʦ
 

ʠ
ʩ
ʩ
ʣ
ʝ
ʜ
ʦ
ʚ
ʘ
ʥ
ʠ
ʡ

 

ʇ
ʦ
ʣ
ʫ
ʯ
ʝ
ʥ
ʦ
 

ʧ
ʦ
ʣ
ʦ
ʞ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʳ
ʭ
 

ʨ
ʝ
ʟ
ʫ
ʣ
ʴ
ʪ
ʘ
ʪ
ʦ
ʚ

 

ʇ
ʨ
ʦ
ʚ
ʝ
ʜ
ʝ
ʥ
ʦ
 

ʠ
ʩ
ʩ
ʣ
ʝ
ʜ
ʦ
ʚ
ʘ
ʥ
ʠ
ʡ

 

ʇ
ʦ
ʣ
ʫ
ʯ
ʝ
ʥ
ʦ
 

ʧ
ʦ
ʣ
ʦ
ʞ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʳ
ʭ
 

ʨ
ʝ
ʟ
ʫ
ʣ
ʴ
ʪ
ʘ
ʪ
ʦ
ʚ

 

ʇ
ʨ
ʦ
ʚ
ʝ
ʜ
ʝ
ʥ
ʦ
 

ʠ
ʩ
ʩ
ʣ
ʝ
ʜ
ʦ
ʚ
ʘ
ʥ
ʠ
ʡ

 

ʇ
ʦ
ʣ
ʫ
ʯ
ʝ
ʥ
ʦ
 

ʧ
ʦ
ʣ
ʦ
ʞ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʳ
ʭ
 

ʨ
ʝ
ʟ
ʫ
ʣ
ʴ
ʪ
ʘ
ʪ
ʦ
ʚ

 

ɻʨʠʧʧ ʧʪʠʮ 2256  2591 122 2853 12 2155 5 5706 94 

ʃʝʡʢʦʟ 2288 342 232 52 533 73 167 34 175 35 

ʀʥʬʝʢʮʠʦʥʥʳʡ 

ʙʨʦʥʭʠʪ ʢʫʨ 
  9  3  10  27  

ʀʥʬʝʢʮʠʦʥʥʳʡ 

ʣʘʨʠʥʛʦʪʨʘʭʝʠʪ 

ʧʪʠʮ 

  4  3  8 1   

ɹʦʣʝʟʥʴ ʅʴʶʢʘʩʣʘ 3  32  39  27  50 2 

ʇʘʨʘʛʨʠʧʧ-3     1  27  99  

ɺʠʨʫʩʥʘʷ ʜʠʘʨʝʷ 176 1 80 2 101 2 58 4 146 3 

ʀʥʬʝʢʮʠʦʥʥʳʡ 

ʨʠʥʦʪʨʘʭʝʠʪ 
540 15 534 1 480 2 320 1 224 5 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʯʫʤʘ 

ʩʚʠʥʝʡ 
1011  1688  828  863  659  

ɸʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ 

ʩʚʠʥʝʡ 
4569 1 4389 35 4621 21 4438 22 3478 6 

ʎʠʨʢʦʚʠʨʫʩʥʘʷ 

ʠʥʬʝʢʮʠʷ - 2 
26  11  25  4  4  

ʇʘʨʚʦʚʠʨʫʩʥʘʷ 

ʠʥʬʝʢʮʠʷ ʩʚʠʥʝʡ 
14  1  19 3 4  39 2 

ʈʈʉ ʩʚʠʥʝʡ 26  26  44 1 4  4  

ʕʧʠʜʝʤʠʯʝʩʢʘʷ 

ʜʠʘʨʝʷ ʩʚʠʥʝʡ 
8  6  10  10  4  

ɸʣʝʫʪʩʢʘʷ ʙʦʣʝʟʥʴ 

ʥʦʨʦʢ 
100  100  100  106  1  

ʈʦʪʦʚʠʨʫʩʥʘʷ 

ʠʥʬʝʢʮʠʷ 
129 31 132 30 130 33 77 14 88 25 

ʅʦʜʫʣʷʨʥʳʡ 

ʜʝʨʤʘʪʠʪ 
810  514  651  493  970  

ʂʦʨʦʥʦʚʠʨʫʩʥʘʷ 

ʠʥʬʝʢʮʠʷ 
  209  998 18 66 7 1968  

ɹʣʶʪʘʥʛ     254    370  

ʆʩʧʘ ʦʚʝʮ ʠ ʢʦʟ     26  25  35  

ʇʥʝʚʤʦʚʠʨʫʩʥʘʷ 

ʠʥʬʝʢʮʠʷ 
      371 8   

ʇʨʦʯʠʝ ʚʠʨʫʩʥʳʝ 

ʙʦʣʝʟʥʠ 
2  7  10  101  112  

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ 

ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʚʠʨʫʩʥʳʝ ʙʦʣʝʟʥʠ 

ʞʠʚʦʪʥʳʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʦʪʜʝʣʝ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ ʧʝʨʠʦʜ 

2019 ï 2023 ʛʛ. ɺʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ 

ʚʳʧʦʣʥʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʮʝʣʷʭ 

ʚʳʷʚʣʝʥʠʷ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, 

ʧʨʠ ʵʪʦʤ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʯʝʪʢʦʡ 

ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ ʠʣʠ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʛʦʜʳ. ɺ 

ʢʘʪʝʛʦʨʠʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʦʯʠʝ 

ʚʠʨʫʩʥʳʝ ʙʦʣʝʟʥʠ ʚʦʰʣʠ ʩʣʝʜʫʶʱʠʝ 

ʙʦʣʝʟʥʠ: ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʙʦʣʝʟʥʴ ɻʘʤʙʦʨʦ 

- ʧʦ 2 ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 2020 ʠ 2021 ʛʦʜʫ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʙʦʣʝʟʥʴ ʄʘʨʝʢʘ ï 2 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 2021 ʛʦʜʫ, 

ʪʨʘʥʩʤʠʩʩʠʚʥʳʡ ʛʘʩʪʨʦʵʥʪʝʨʠʪ ʩʚʠʥʝʡ - 2 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 2019 ʛʦʜʫ, 3 ʠʩʩʣʝʜʦʚʘʥʠʷ 

ï ʚ 2020 ʛʦʜʫ ʠ 31 ï ʚ 2023 ʛʦʜʫ, ʙʦʣʝʟʥʴ 

ɸʫʝʩʢʠ ï 2 ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 2020 ʛʦʜʫ ʠ 6 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2021 ʛʦʜʫ, ʙʦʣʝʟʥʴ 
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ʐʤʘʣʝʥʙʝʨʛʘ ï 97 ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2022 

ʛʦʜʫ, 75 ï ʚ 2023 ʛʦʜʫ, ʘʨʪʨʠʪ-ʵʥʮʝʬʘʣʠʪ ï 

4 ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 2023 ʛʦʜʫ, ʚʠʨʫʩʥʘʷ 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʢʨʦʣʠʢʦʚ ï 4 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 2022 ʛʦʜʫ, 4 ï 2023 ʛʦʜʫ. 

ʅʠ ʦʜʥʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʳʤ ʙʦʣʝʟʥʷʤ ʥʝ 

ʚʳʷʚʣʝʥʦ. ɺʩʝʛʦ ʚ ʦʪʜʝʣʝ ʧʨʦʚʝʜʝʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 27 ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ 

ʝʜʠʥʠʮʘʤ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʘʬʨʠʢʘʥʩʢʫʶ ʯʫʤʫ 

ʩʚʠʥʝʡ ʚ ʩʨʝʜʥʝʤ 4299 ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʛʦʜ, 

ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʚ 2020 ʛʦʜʫ ï 35, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 

0,8 % ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ. 

ɼʘʣʝʝ ʠʜʫʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʛʨʠʧʧ ʧʪʠʮ ï 

3112 ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ, ʧʨʠ 

ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʚ 2020 ʛʦʜʫ ï 122, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

4,7 %. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʣʘʩʩʠʯʝʩʢʫʶ 

ʯʫʤʫ ʩʚʠʥʝʡ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʨʝʜʥʝʤ ʧʦ 

1010 ʠʩʩʣʝʜʦʚʘʥʠʡ ʝʞʝʛʦʜʥʦ, ʧʨʠ ʵʪʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢ 2023 ʛʦʜʫ. ʍʦʯʝʪʩʷ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʣʝʡʢʦʟ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʦʪʜʝʣʝ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 2288 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2019 ʛʦʜʫ ʜʦ 175 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2023 ʛʦʜʫ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʜʘʥʥʫʶ ʙʦʣʝʟʥʴ ʚ 

ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝ ʣʘʙʦʨʘʪʦʨʠʠ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ 

ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʦʪʜʝʣʝ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʚʝʜʝʥʠʷ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ, ʧʨʦʚʦʜʠʤʳʭ ʚ 

ʦʪʜʝʣʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʙʦʣʝʟʥʠ, ʤʝʪʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

2019 ʛ. 2020 ʛ. 2021 ʛ. 2022 ʛ. 2023 ʛ. 
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ʉʘʣʴʤʦʥʝʣʣʝʟ 739 10 1228 4 642 6 676 3 631 5 

ʊʫʙʝʨʢʫʣʝʟ 35  20  2853 12 29  28  

ɹʨʫʮʝʣʣʝʟ 7  12    46  38  

ʇʘʨʘʪʫʙʝʨʢʫʣʝʟ   1        

ʃʝʧʪʦʩʧʠʨʦʟ 1451 2 1489  1839  1510 1 535  

ʍʣʘʤʠʜʠʦʟ 781 18 911 11 727  416 2 779 18 

ɸʢʪʠʥʦ-ʙʘʮʠʣʣʷʨʥʘʷ 

ʧʥʝʚʤʦʥʠʷ 
    5 3   10  

ʄʠʢʦʧʣʘʟʤʦʟ 

ʨʝʩʧʠʨʘʪʦʨʥʳʡ 
3576 6 278 5 42      

ʄʠʢʦʧʣʘʟʤʦʟ 354 173 204 72 81  286 92 430 96 

 

ɺ ʦʪʜʝʣʝ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦ 9 ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʝʜʠʥʠʮʘʤ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ. 

ʅʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʥʘ ʣʝʧʪʦʩʧʠʨʦʟ, ʚ ʩʨʝʜʥʝʤ ʧʦ 

1365 ʠʩʩʣʝʜʦʚʘʥʠʡ ʝʞʝʛʦʜʥʦ. ɼʘʣʝʝ ʠʜʫʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʘʣʴʤʦʥʝʣʣʸʟ ʚ ʩʨʝʜʥʝʤ 

ʧʦ 783 ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʞʝʛʦʜʥʦ ʠ 

ʭʣʘʤʠʜʠʦʟ ï 723 ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʞʝʛʦʜʥʦ.  

ʉ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʦʞʝʥʠʡ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʧʣʝʤʝʥʥʦʤ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝè ʚ ʦʪʜʝʣʝ ʧʨʦʚʦʜʷʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ɼʅʂ ʩʚʠʥʝʡ, ʢʫʨ ʠ ʞʚʘʯʥʳʭ 

ʞʠʚʦʪʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʦʜʩʪʚʘ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʣʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʥʘʣʠʯʠʷ ɻʄʆ ʚ 

ʢʦʨʤʘ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʧʨʦʜʫʢʮʠʠ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʂʦʥʪʨʦʣʴ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʤʷʩʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʩʝʨʚʦʚ, ʨʳʙʳ ʠ 
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ʨʳʙʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʷʠʮ, ʢʦʨʤʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʤʙʠʢʦʨʤʦʚ, 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʟʝʨʥʘ, ʞʤʳʭʘ, ʰʨʦʪʘ, 

ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʏʘʱʝ ʚʩʝʛʦ ʛʝʥʥʦ-

ʠʥʞʝʥʝʨʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʨʛʘʥʠʟʤʳ 

ʚʳʷʚʣʷʶʪʩʷ ʚ ʢʦʤʙʠʢʦʨʤʘʭ (42 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘ ʚ 2019 ʛʦʜʫ), ʚ 

ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʦʛʦ ʨʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʪʩʷ ʚ ʛʦʪʦʚʳʭ 

ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʘʭ, ʜʘʣʝʝ ʠʜʫʪ ʤʦʣʦʢʦ ʠ 

ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʨʤʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ 

ʦ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʥʘʣʠʯʠʝ 

ɻʄʆ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʦʪʜʝʣʝ. 

 

ʊʘʙʣʠʮʘ 3 ï ʉʚʝʜʝʥʠʷ ʦ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʥʘʣʠʯʠʝ ɻʄʆ, ʧʨʦʚʦʜʠʤʳʭ ʚ 

ʦʪʜʝʣʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ 

2019 ʛ. 2020 ʛ. 2021 ʛ. 2022 ʛ. 2023 ʛ. 
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ɼʅʂ ʩʚʠʥʝʡ ʠ ʢʫʨ 273 18 133  158 6 74 11 289 6 

ɼʅʂ ʞʚʘʯʥʳʭ 

ʞʠʚʦʪʥʳʭ 
48 6 2  40  57 2 38  

ɻʄʆ ʛʦʚʷʜʠʥʘ, 

ʢʦʥʠʥʘ 
  3  6    6  

ɻʄʆ ʩʚʠʥʠʥʘ 7  3  4    28  

ɻʄʆ ʤʷʩʦ ʧʪʠʮʳ 31  33  56    83  

ɻʄʆ ʤʷʩʥʳʝ 

ʧʨʦʜʫʢʪʳ 
799  296  168  604 3 503  

ɻʄʆ ʨʳʙʥʳʝ 

ʧʨʦʜʫʢʪʳ 
2        6  

ɻʄʆ ʤʦʣʦʢʦ ʠ 

ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ 
85  220  216  464  474  

ɻʄʆ ʷʡʮʘ 5  1  5      

ɻʄʆ ʧʨʦʯʠʝ 

ʧʨʦʜʫʢʪʳ 
80  341  83  116  556  

ɻʄʆ ʢʦʨʤʘ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

129 8 166  36  96  250 1 

ɻʄʆ ʢʦʤʙʠʢʦʨʤʘ 313 42 71 17 18  17  66  

ɻʄʆ ʢʦʨʤʘ 

ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

85  10  9  5 1 33  

ɻʄʆ ʢʦʨʤʦʚʳʝ 

ʜʦʙʘʚʢʠ 
254  4  385  46 3 69  

ɻʄʆ ʟʝʨʥʦ 190  390  450  798    

ɻʄʆ ʞʤʳʭ   19  6      

ɻʄʆ ʰʨʦʪ   47  58      

ɻʄʆ ʧʦʩʝʚʥʦʡ 

ʤʘʪʝʨʠʘʣ 
        2050  

 

ɿʘʢʣʶʯʝʥʠʝ. ʆʪʜʝʣ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʊʘʪʘʨʩʢʦʛʦ ʬʠʣʠʘʣʘ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʌʝʜʝʨʘʣʴʥʳʡ 

ʮʝʥʪʨ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭè 

ʦʨʛʘʥʠʟʦʚʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʘʢʢʨʝʜʠʪʘʮʠʠ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʚʳʧʦʣʥʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʝʙʫʶʱʠʭ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʪʨʝʤ 
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ʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ, 

ʢʦʥʪʨʦʣʴ ʛʝʥʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʢʦʨʤʘʭ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʦʜʩʪʚʘ 

ʞʠʚʦʪʥʳʭ. 
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ɺʘʩʠʣʴʝʚʘ ɸ.ʀ., ɺʘʩʠʣʴʝʚ ʄ.ʅ., ʊʶʣʴʢʠʥ ʉ.ɺ., ʉʘʜʨʠʝʚ ɸ.ʈ., ʂʫʰʣʫʙʘʝʚʘ ɸ.ʀ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʦʪʜʝʣʘ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʢʨʫʧʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʪʜʝʣ ʩʦʩʪʦʠʪ ʠʟ ʙʦʢʩʦʚ, ʛʜʝ 

ʧʨʦʚʦʜʷʪʩʷ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʨʝʙʫʶʱʠʝ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʩʦʢʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ. ʆʪʜʝʣ ʦʩʫʱʝʩʪʚʣʷʝʪ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʥʘʣʠʯʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, 

ʢʦʥʪʨʦʣʴ ʛʝʥʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ɻʄʆ) ʚ ʢʦʨʤʘʭ ʠ ʧʨʦʜʫʢʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ ʤʝʪʦʜʦʤ ʘʤʧʣʠʬʠʢʘʮʠʠ 

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ (ʇʎʈ). ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʲʝʤʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʨʘʙʦʪʝ ʦʪʜʝʣʘ. 

 

ORGANIZATION OF THE WORK OF THE DEPARTMENT OF MOLECULAR RESEARCH 

OF THE VETERINARY LABORATORY 

 

Vasilieva A.I., Vasiliev M.N., Tyulkin S.V., Sadriev A.R., Kushlubaeva A.I. 

Summary 

 

The article presents an analysis of the organization of the work of the molecular research 

department of a large veterinary laboratory in the Russian Federation. The department consists of 

boxes where technically complex studies are carried out using modern expensive equipment and 

requiring highly qualified veterinary specialists. The department carries out laboratory studies of 

biological and pathological material for the presence of pathogens of infectious animal diseases, 

control of genetically modified microorganisms (GMOs) in feed and agricultural products, 

determination of the genetic relatedness of animals by nucleic acid amplification (PCR). The article 

presents the volume of research conducted over the past five years and draws conclusions about the 

work of the department. 
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ʈɸɿʈɸɹʆʊʂɸ ʅʆʈʄ ɺʈɽʄɽʅʀ ʅɸ ʋʉʊɸʅʆɺʃɽʅʀɽ ɻɽʅɽʊʀʏɽʉʂʆɻʆ 

ʈʆɼʉʊɺɸ ɾʀɺʆʊʅʓʍ 

 

ɺʘʩʠʣʴʝʚʘ ɸ.ʀ.1 ï ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ, ɺʘʩʠʣʴʝʚ ʄ.ʅ.1 ï ʜ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ, 

 ʉʘʜʨʠʝʚ ɸ.ʈ.2 ï ʢ.ʙ.ʥ., ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ, ʊʶʣʴʢʠʥ ʉ.ɺ.2 ï ʜ.ʙ.ʥ., ʟʘʚʝʜʫʶʱʠʡ 

ʦʪʜʝʣʦʤ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ɻʠʣʝʤʭʘʥʦʚ ʀ.ʖ.2 ï ʢ.ʙ.ʥ., ʩʧʝʮʠʘʣʠʩʪ ʦʪʜʝʣʘ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 
1ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
2ʊʘʪʘʨʩʢʠʡ ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʌʝʜʝʨʘʣʴʥʳʡ 

ʮʝʥʪʨ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʨʤʳ ʚʨʝʤʝʥʠ, ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʦʪʜʝʣ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʦʜʩʪʚʦ ʞʠʚʦʪʥʳʭ 

Keywords: time standards, veterinary laboratory, department of molecular research, animal 

relationships 

 

ɻʝʥʝʪʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʘ 

ʠʤʝʥʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʧʣʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɻʝʥʥʦ-

ʤʦʣʝʢʫʣʷʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʟʚʘʥʳ 

ʧʦʤʦʯʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ ʠ 

ʚʳʷʚʣʝʥʠʠ ʦʰʠʙʦʢ ʚ ʟʘʧʠʩʷʭ ʧʝʨʚʠʯʥʦʛʦ 

ʫʯʝʪʘ ʞʠʚʦʪʥʳʭ [1, 8, 10]. ɺ ʦʪʜʝʣʘʭ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʧʦʜʦʙʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʥʠʤʘʶʪ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʫʶ ʜʦʣʶ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʥʦʨʤʠʨʦʚʘʥʠʠ ʪʨʫʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʫʯʝʥʳʤʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʚʠʜʦʚ ʨʘʙʦʪ [2-6], ʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʥʦʨʤ ʚʨʝʤʝʥʠ ʥʘ ʛʝʥʝʪʠʯʝʩʢʫʶ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʚʧʝʨʚʳʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ ʦʪʜʝʣʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʊʘʪʘʨʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ 

ʞʠʚʦʪʥʳʭè ʧʦ ʧʨʠʥʷʪʦʡ ʚ ʚʝʪʝʨʠʥʘʨʠʠ 

ʤʝʪʦʜʠʢʝ ʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ [7, 9]. ʇʨʠ 

ʵʪʦʤ ʪʨʫʜʦʚʦʡ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʷʣʩʷ ʥʘ 

ʪʨʫʜʦʚʳʝ ʧʨʠʝʤʳ ʠ ʢʦʤʧʣʝʢʩʳ ʧʨʠʝʤʦʚ, 

ʧʨʦʚʦʜʠʣʠʩʴ ʭʨʦʥʦʤʝʪʨʘʞʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ. ɺʩʝʛʦ ʚʳʧʦʣʥʝʥʦ 15 

ʭʨʦʥʦʤʝʪʨʘʞʝʡ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪʜʝʣʘʤʠ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ 

ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠ 

ʨʘʟʚʝʜʝʥʠʠ ʦʩʦʙʦ ʮʝʥʥʳʭ ʧʣʝʤʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʢʨʦʚʴ ʠʣʠ ʩʧʝʨʤʘ 

ʞʠʚʦʪʥʳʭ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ: ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʘ ʥʘ 

ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʷʭ (ʢʨʦʚʠ) ʠ ʚ 

ʧʨʦʙʠʨʢʘʭ (ʢʨʦʚʴ, ʩʧʝʨʤʘ). ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ ʤʝʪʦʜʦʤ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʧʨʦʙʠʨʢʘʭ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʯʝʪʳʨʝ ʵʪʘʧʘ: 

ʧʝʨʚʳʡ ʵʪʘʧ ï ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʙʳ, ʚʪʦʨʦʡ 

ʵʪʘʧ ï ʚʳʜʝʣʝʥʠʝ ɼʅʂ (ʊʘʙʣʠʮʘ 1), ʪʨʝʪʠʡ 

ʵʪʘʧ ï ʘʤʧʣʠʬʠʢʘʮʠʷ (ʊʘʙʣʠʮʘ 2), 

ʯʝʪʚʝʨʪʳʡ ʵʪʘʧ ï ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ (ʊʘʙʣʠʮʘ 

3). ʇʨʠ ʪʘʢʦʤ ʤʝʪʦʜʝ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʠʩʩʣʝʜʫʝʪʩʷ 10 ʧʨʦʙ, ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ 

ʪʨʫʜʦʝʤʢʠʤ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʙ ʢʨʦʚʠ ʧʣʦʭʦʛʦ ʢʘʯʝʩʪʚʘ 

(ʟʘʤʦʨʦʞʝʥʥʦʡ, ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʭʨʘʥʝʥʠʷ), ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ 

ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠʣʠ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʧʝʨʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʢʨʦʚʠ ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ 
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ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ, ʧʨʠ 

ʵʪʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʥʦ ʧʦʜʚʝʨʛʥʫʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʦ 94 ʧʨʦʙ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʪʩʷ ʚ ʪʨʠ ʵʪʘʧʘ: ʧʝʨʚʳʡ ʵʪʘʧ ï 

ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʙʳ, ʚʪʦʨʦʡ ʵʪʘʧ ï 

ʘʤʧʣʠʬʠʢʘʮʠʷ, ʪʨʝʪʠʡ ʵʪʘʧ ï 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ, ʤʠʥʫʷ ʚʳʜʝʣʝʥʠʝ ɼʅʂ, 

ʪʘʢ ʢʘʢ ʚʳʜʝʣʝʥʠʝ ɼʅʂ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ, ʢʦʪʦʨʳʡ ʧʨʦʧʠʪʘʥ 

ʨʝʘʢʪʠʚʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʚʳʜʝʣʠʪʴ ɼʅʂ 

ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩʦ 

ʩʪʦʨʦʥʳ ʩʧʝʮʠʘʣʠʩʪʘ, ʧʨʦʚʦʜʷʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʚʳʜʝʣʝʥʠʝ ɼʅʂ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ (10 ʧʨʦʙ) 

ʊʨʫʜʦʚʳʝ ʧʨʦʮʝʩʩʳ 
ɿʘʪʨʘʪʳ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ, ʤʠʥ. 

ʇʝʨʝʦʜʝʚʘʥʠʝ ʭʘʣʘʪʘ, ʯʝʧʯʠʢʘ, ʤʘʩʢʠ, ʧʝʨʯʘʪʦʢ 1,3 

ʇʦʜʛʦʪʦʚʢʘ ʩʨʝʜʩʪʚ ʪʨʫʜʘ, ʦʙʨʘʙʦʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ 3,6 

ɺʥʝʩʝʥʠʝ ʢ ʠʩʩʣʝʜʫʝʤʦʡ ʢʨʦʚʠ 290 ʤʢʣ ʣʠʟʠʨʫʶʱʝʛʦ ʙʫʬʝʨʘ 1,24 

ɺʥʝʩʝʥʠʝ 10 ʤʢʣ ʧʨʦʪʝʠʥʘʟʳ ʠ ʟʘʢʨʳʚʘʥʠʝ ʧʨʦʙʠʨʦʢ 1,02 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʩʤʝʩʠ ʥʘ ʚʦʨʪʝʢʩʝ 0,48 

ʂʦʨʦʪʢʦʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ 0,72 

ʇʦʤʝʱʝʥʠʝ ʧʨʦʙʠʨʦʢ ʚ ʪʝʨʤʦʩʪʘʪ 0,24 

ʀʟʚʣʝʯʝʥʠʝ ʧʨʦʙʠʨʦʢ ʠʟ ʪʝʨʤʦʩʪʘʪʘ 0,24 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʠʨʦʢ ʚ ʮʝʥʪʨʠʬʫʛʫ ʠ ʟʘʧʫʩʢ ʥʘ 5 ʤʠʥʫʪ 0,72 

ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʙʠʨʦʢ, ʠ ʠʭ ʤʘʨʢʠʨʦʚʢʘ 1,04 

ʉʥʷʪʠʝ ʧʨʦʙʠʨʦʢ ʩ ʮʝʥʪʨʠʬʫʛʠ 0,76 

ʇʝʨʝʥʝʩʝʥʠʝ ʞʠʜʢʦʡ ʯʘʩʪʠ ʣʠʟʘʪʘ ʚ ʥʦʚʫʶ ʧʨʦʙʠʨʢʫ 3,54 

ʇʦʜʛʦʪʦʚʢʘ ʨʘʩʪʚʦʨʘ ʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ (ʜʦʩʪʘʚʘʥʠʝ ʠ ʚʩʪʨʷʭʠʚʘʥʠʝ, ʧʦʜʛʦʪʦʚʢʘ ʧʠʧʝʪʢʠ) 1,28 

ɺʥʝʩʝʥʠʝ 20 ʤʢʣ ʨʘʩʪʚʦʨʘ ʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ ʚ ʧʨʦʙʠʨʢʠ ʩ ʣʠʟʘʪʦʤ 2,16 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʩʤʝʩʠ ʥʘ ʚʦʨʪʝʢʩʝ 0,48 

ʂʦʨʦʪʢʦʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ  0,72 

ɺʥʝʩʝʥʠʝ 180 ʤʢʣ ʩʚʷʟʳʚʘʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʚ ʧʨʦʙʠʨʢʠ 1,52 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʩʤʝʩʠ ʥʘ ʚʦʨʪʝʢʩʝ 0,48 

ʊʨʝʭʢʨʘʪʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʩʤʝʩʠ ʢʘʞʜʳʝ 3 ʤʠʥʫʪʳ ʧʨʠ ʦʩʪʘʚʣʝʥʠʠ ʩʤʝʩʠ ʥʘ 10 ʤʠʥʫʪ 1,5 

ʂʦʨʦʪʢʦʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ 0,72 

ʇʦʤʝʱʝʥʠʝ ʧʨʦʙʠʨʦʢ ʥʘ ʤʘʛʥʠʪʥʳʡ ʰʪʘʪʠʚ ʥʘ 2-3 ʤʠʥʫʪʳ 0,3 

ʆʪʩʘʩʳʚʘʥʠʝ ʞʠʜʢʦʡ ʯʘʩʪʠ  2,48 

ʇʦʜʛʦʪʦʚʢʘ ʦʪʤʳʚʦʯʥʦʛʦ ʙʫʬʝʨʘ 0,48 

ɺʥʝʩʝʥʠʝ 300 ʤʢʣ ʦʪʤʳʚʦʯʥʦʛʦ ʙʫʬʝʨʘ ʚ ʤʘʛʥʠʪʥʳʝ ʯʘʩʪʠʮʳ (ʧʨʦʙʠʨʢʠ) 0,94 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʩʤʝʩʠ ʥʘ ʚʦʨʪʝʢʩʝ 0,48 

ʂʦʨʦʪʢʦʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ 0,72 

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʩʤʝʩʴʶ 2,0 

ʆʪʩʘʩʳʚʘʥʠʝ ʞʠʜʢʦʡ ʯʘʩʪʠ 1,8 

ɺʥʝʩʝʥʠʝ 300 ʤʢʣ ʦʪʤʳʚʦʯʥʦʛʦ ʙʫʬʝʨʘ ʚ ʤʘʛʥʠʪʥʳʝ ʯʘʩʪʠʮʳ (ʧʨʦʙʠʨʢʠ) 0,94 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʩʤʝʩʠ ʥʘ ʚʦʨʪʝʢʩʝ 0,48 

ʂʦʨʦʪʢʦʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ 0,72 

ʇʦʤʝʱʝʥʠʝ ʧʨʦʙʠʨʦʢ ʥʘ ʤʘʛʥʠʪʥʳʡ ʰʪʘʪʠʚ ʥʘ 2-3 ʤʠʥʫʪʳ 0,3 

ʆʪʩʘʩʳʚʘʥʠʝ ʞʠʜʢʦʡ ʯʘʩʪʠ 1,8 

ʇʦʜʛʦʪʦʚʢʘ ʵʣʶʠʨʫʶʱʝʛʦ ʙʫʬʝʨʘ 0,58 

ʇʦʩʣʝ 10 ʤʠʥ. ʵʢʩʧʦʟʠʮʠʠ ʜʦʙʘʚʣʝʥʠʝ ʢ ʤʘʛʥʠʪʥʳʤ ʯʘʩʪʠʮʘʤ 50 ʤʢʣ ʵʣʶʠʨʫʶʱʝʛʦ ʙʫʬʝʨʘ 0,94 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʩʤʝʩʠ ʥʘ ʚʦʨʪʝʢʩʝ 0,48 

ʂʦʨʦʪʢʦʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ 0,72 

ʇʦʤʝʱʝʥʠʝ ʧʨʦʙʠʨʦʢ ʚ ʪʝʨʤʦʩʪʘʪ ʥʘ 5 ʤʠʥʫʪ  0,28 

ʀʟʚʣʝʯʝʥʠʝ ʠʟ ʪʝʨʤʦʩʪʘʪʘ 0,28 

ʂʦʨʦʪʢʦʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ 0,72 

ʇʦʤʝʱʝʥʠʝ ʧʨʦʙʠʨʦʢ ʥʘ ʤʘʛʥʠʪʥʳʡ ʰʪʘʪʠʚ ʥʘ 2-3 ʤʠʥʫʪʳ 0,3 

ʈʘʩʩʪʘʥʦʚʢʘ ʯʠʩʪʳʭ ʧʨʦʙʠʨʦʢ ʠ ʠʭ ʤʘʨʢʠʨʦʚʢʘ 0,8 

ʇʝʨʝʥʝʩʝʥʠʝ ʞʠʜʢʦʡ ʯʘʩʪʠ ʣʠʟʘʪʘ ʚ ʯʠʩʪʫʶ ʧʨʦʙʠʨʢʫ 2,02 

ʋʙʦʨʢʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 2,92 

ʇʝʨʝʭʦʜ ʩ ʧʨʦʙʠʨʢʘʤʠ ʚ ʙʦʢʩ ʜʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ 0,4 

ɺʩʝʛʦ: 47,64 
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ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʨʤʳ ʚʨʝʤʝʥʠ 

ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ 

ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 

ʧʨʦʙʠʨʢʘʭ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʠ 

ʩʧʝʨʤʳ ʠ ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʘʪʝʨʠʘʣʘ (ʢʨʦʚʴ) ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ ʤʝʪʦʜʦʤ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʧʨʦʙʠʨʢʘʭ 

ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 10 ʧʨʦʙ 

ʚʝʪʝʨʠʥʘʨʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʣʘʙʦʨʘʪʦʨʠʠ 

ʟʘʪʨʘʯʠʚʘʝʪ 109,1Ñ1,8 ʤʠʥʫʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʘ 1 ʧʨʦʙʫ ï 10,9 ʤʠʥʫʪʳ. ʇʨʠ ʵʪʦʤ ʥʘ 

ʪʨʫʜʦʚʦʡ ʧʨʦʮʝʩʩ çʧʦʜʛʦʪʦʚʢʘ ʧʨʦʙʳè 

ʟʘʪʨʘʯʠʚʘʝʪʩʷ 16,68 ʤʠʥʫʪʳ (1,7 ï ʥʘ ʦʜʥʫ 

ʧʨʦʙʫ), ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʣʠʯʥʫʶ ʧʦʜʛʦʪʦʚʢʫ 

ʩʧʝʮʠʘʣʠʩʪʘ ï 1,32 ʤʠʥʫʪʳ, ʧʦʜʛʦʪʦʚʢʫ 

ʩʨʝʜʩʪʚ ʪʨʫʜʘ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ï 2,56, 

ʚʩʪʨʷʭʠʚʘʥʠʝ ʧʨʦʙʳ ʥʘ ʚʦʨʪʝʢʩʝ ï 6,3, 

ʨʘʩʢʣʘʜʢʫ ʧʨʦʙʠʨʦʢ ï 0,52, ʤʘʨʢʠʨʦʚʢʫ 

ʧʨʦʙʠʨʦʢ ï 0,4, ʨʘʟʣʠʚʢʫ ʢʨʦʚʠ ʧʦ 

ʧʨʦʙʠʨʢʘʤ ï 3,82, ʫʙʦʨʢʫ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ï 

1,42, ʧʝʨʝʭʦʜ ʚ ʜʨʫʛʦʡ ʙʦʢʩ ï 0,4 ʤʠʥʫʪʳ. 

ɺʝʪʝʨʠʥʘʨʥʳʡ ʩʧʝʮʠʘʣʠʩʪ 

ʣʘʙʦʨʘʪʦʨʠʠ ʟʘʪʨʘʯʠʚʘʝʪ 47,64 ʤʠʥʫʪʳ ʥʘ 

ʚʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʢʨʦʚʠ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 10 ʧʨʦʙ 

(ʊʘʙʣʠʮʘ 1), 4,8 ʤʠʥʫʪʳ ʥʘ ʦʜʥʫ ʧʨʦʙʫ. ɺ 

ʩʪʨʫʢʪʫʨʝ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ 

ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʥʠʤʘʝʪ 

ʧʦʜʛʦʪʦʚʢʘ ʩʨʝʜʩʪʚ ʪʨʫʜʘ ï 7,6 %, ʜʘʣʝʝ 

ʠʜʝʪ ʧʝʨʝʥʝʩʝʥʠʝ ʞʠʜʢʦʡ ʯʘʩʪʠ ʣʠʟʘʪʘ ʚ 

ʥʦʚʫʶ ʧʨʦʙʠʨʢʫ ʚ ʧʝʨʚʳʡ ʨʘʟ ï 7,4 %, 

ʫʙʦʨʢʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ï 6,1 %, 

ʦʪʩʘʩʳʚʘʥʠʝ ʞʠʜʢʦʡ ʯʘʩʪʠ ʦʙʨʘʟʮʘ ʚ 

ʧʝʨʚʳʡ ʨʘʟ ï 5,2 %, ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʩʤʝʩʴʶ 

ʠ ʧʝʨʝʥʝʩʝʥʠʝ ʞʠʜʢʦʡ ʯʘʩʪʠ ʣʠʟʘʪʘ ʚ 

ʯʠʩʪʫʶ ʧʨʦʙʠʨʢʫ ʚʦ ʚʪʦʨʦʡ ʨʘʟ ï ʧʦ 4,2 %. 

ʅʘ ʘʤʧʣʠʬʠʢʘʮʠʶ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʚ 

ʩʨʝʜʥʝʤ 12,0 ʤʠʥʫʪ (ʊʘʙʣʠʮʘ 2), ʚ ʪʦʤ 

ʯʠʩʣʝ 1,2 ʤʠʥʫʪʳ ï 1 ʧʨʦʙʘ. ɹʦʣʴʰʝ ʚʩʝʛʦ 

ʚʨʝʤʝʥʠ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʧʦʜʛʦʪʦʚʢʫ 

ʩʨʝʜʩʪʚ ʪʨʫʜʘ (19,7 %), ʜʘʣʝʝ ʠʜʝʪ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ ʥʘ 

ʘʤʧʣʠʬʠʢʘʪʦʨʝ (13,5 %), ʚʥʝʩʝʥʠʝ 

ʛʝʥʦʤʥʦʡ ɼʅʂ ʚ ʧʨʦʙʠʨʢʠ (13,3 %), 

ʫʙʦʨʢʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ (12,3 %). 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʘʤʧʣʠʬʠʢʘʮʠʶ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ (10 ʧʨʦʙ) 

ʊʨʫʜʦʚʳʝ ʧʨʦʮʝʩʩʳ 
ɿʘʪʨʘʪʳ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ, ʤʠʥ. 

ʇʝʨʝʦʜʝʚʘʥʠʝ ʭʘʣʘʪʘ, ʯʝʧʯʠʢʘ, ʤʘʩʢʠ, ʧʝʨʯʘʪʦʢ 1,3 

ʇʦʜʛʦʪʦʚʢʘ ʩʨʝʜʩʪʚ ʪʨʫʜʘ 2,36 

ɺʥʝʩʝʥʠʝ ʧʦ 5 ʤʢʣ ʘʢʪʠʚʘʪʦʨʘ ʚ ʢʘʞʜʫʶ ʧʨʦʙʠʨʢʫ 0,62 

ɺʥʝʩʝʥʠʝ ʛʝʥʦʤʥʦʡ ɼʅʂ ʚ ʢʘʞʜʫʶ ʧʨʦʙʠʨʢʫ 1,6 

ɺʥʝʩʝʥʠʝ ʧʦ 19 ʤʢʣ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʚ ʢʘʞʜʫʶ ʧʨʦʙʠʨʢʫ 0,98 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʩʤʝʩʠ ʥʘ ʚʦʨʪʝʢʩʝ 0,48 

ʂʦʨʦʪʢʦʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ 0,72 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ ʥʘ ʘʤʧʣʠʬʠʢʘʪʦʨʝ 1,62 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙ ʚ ʘʤʧʣʠʬʠʢʘʪʦʨ 0,22 

ʀʟʚʣʝʯʝʥʠʝ ʧʨʦʙ ʠʟ ʘʤʧʣʠʬʠʢʘʪʦʨʘ 0,22 

ʋʙʦʨʢʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 1,48 

ʇʝʨʝʭʦʜ ʚ ʜʨʫʛʦʡ ʙʦʢʩ 0,4 

ɺʩʝʛʦ: 12,0 

 

ʉʧʝʮʠʘʣʠʩʪ ʦʪʜʝʣʘ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 10 

ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ ʟʘʪʨʘʯʠʚʘʝʪ 32,74 ʤʠʥʫʪʳ 

(ʊʘʙʣʠʮʘ 3), ʚ ʪʦʤ ʯʠʩʣʝ 3,3 ʤʠʥʫʪʳ ʥʘ 

ʦʜʥʫ ʧʨʦʙʫ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʝ ʚʩʝʛʦ 

ʚʨʝʤʝʥʠ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʫʯʝʪ ʨʝʘʢʮʠʠ ï 

30,5 %, ʜʘʣʝʝ ʠʜʝʪ ʥʘʩʪʨʦʡʢʘ ʧʨʦʛʨʘʤʤʳ, 

ʚʚʝʜʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ï 11,2 %, ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï 10,7 %, ʫʙʦʨʢʘ 

ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ï 10,3 %. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ 1 ʧʨʦʙʳ ʩʧʝʨʤʳ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ ʤʝʪʦʜʦʤ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʧʨʦʙʠʨʢʘʭ 

ʩʧʝʮʠʘʣʠʩʪ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʩʨʝʜʥʝʤ 

ʟʘʪʨʘʯʠʚʘʝʪ 46,4Ñ1,03 ʤʠʥʫʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʧʨʦʙʳ ʧʨʠʭʦʜʠʪʩʷ 5,34 

ʤʠʥʫʪʳ, ʥʘ ʚʳʜʝʣʝʥʠʝ ɼʅʂ ï 16,52 

ʤʠʥʫʪʳ, ʘʤʧʣʠʬʠʢʘʮʠʶ ï 7,49 ʤʠʥʫʪʳ, 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ï 17,04 ʤʠʥʫʪʳ. 
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ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ (10 ʧʨʦʙ) 

ʊʨʫʜʦʚʳʝ ʧʨʦʮʝʩʩʳ 
ɿʘʪʨʘʪʳ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ, ʤʠʥ. 

ʇʝʨʝʦʜʝʚʘʥʠʝ ʭʘʣʘʪʘ, ʯʝʧʯʠʢʘ ʠ ʤʘʩʢʠ 1,3 

ɺʢʣʶʯʝʥʠʝ ʩʝʢʚʝʥʘʪʦʨʘ 0,3 

ʇʦʜʛʦʪʦʚʢʘ ʩʨʝʜʩʪʚ ʪʨʫʜʘ (ʧʣʘʰʝʢ, ʧʠʧʝʪʦʢ, ʜʝʟ. ʨʘʩʪʚʦʨʘ, ʧʨʦʪʠʨʘʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʤʘʪʨʠʢʩ-ʩʪʘʥʜʘʨʪʘ) 
3,2 

ɺʥʝʩʝʥʠʝ ʚ ʧʣʘʰʢʠ ʧʦ 10 ʤʢʣ ʩʤʝʩʠ 0,92 

ɺʥʝʩʝʥʠʝ ʚ ʧʣʘʰʢʠ ʧʦ 1 ʤʢʣ ɼʅʂ 1,62 

ʋʩʪʘʥʦʚʢʘ ʦʙʨʘʟʮʦʚ ʚ ʩʝʢʚʝʥʘʪʦʨ 0,52 

ʅʘʩʪʨʦʡʢʘ ʧʨʦʛʨʘʤʤʳ, ʚʚʝʜʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 3,66 

ʆʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ 3,5 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʦʜʩʪʚʘ (ʫʯʝʪ ʨʝʘʢʮʠʠ) 10,0 

ɺʥʝʩʝʥʠʝ ʜʘʥʥʳʭ ʚ ʢʦʤʧʴʶʪʝʨ ʠ ʌɻʀʉ çɺʝʩʪʘè 2,72 

ʋʙʦʨʢʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 3,36 

ɿʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ 1,64 

ɺʩʝʛʦ: 32,74 

 

ʅʦʨʤʘ ʚʨʝʤʝʥʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 94 ʧʨʦʙ 

ʩʦʩʪʘʚʠʣʘ 291,5Ñ6,2 ʤʠʥʫʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʘ 1 ʧʨʦʙʫ ï 3,1 ʤʠʥʫʪʳ. ʅʘ ʪʨʫʜʦʚʦʡ 

ʧʨʦʮʝʩʩ çʧʦʜʛʦʪʦʚʢʘ ʧʨʦʙʳè ʩʧʝʮʠʘʣʠʩʪ 

ʦʪʜʝʣʘ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʩʨʝʜʥʝʤ ʟʘʪʨʘʯʠʚʘʝʪ 50,1 ʤʠʥʫʪʳ, 

çʘʤʧʣʠʬʠʢʘʮʠʷè ï 27,44 ʤʠʥʫʪʳ, 

çʩʝʢʚʝʥʠʨʦʚʘʥʠʝè ï 213,92 ʤʠʥʫʪʳ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʠʷ ʭʨʦʥʦʤʝʪʨʘʞʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʨʤʳ 

ʚʨʝʤʝʥʠ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 

ʤʝʪʦʜʘʤʠ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 

ʧʨʦʙʠʨʢʘʭ (ʢʨʦʚʴ, ʩʧʝʨʤʘ ʞʠʚʦʪʥʳʭ) ʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʘ ʥʘ ʙʫʤʘʞʥʦʤ 

ʥʦʩʠʪʝʣʝ (ʢʨʦʚʴ) ʚ ʪʠʧʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʚʠʜʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʥʦʨʤʳ 

ʚʨʝʤʝʥʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʥʘʫʯʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʜʝʣʦʚ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 
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ɾʀɺʆʊʅʓʍ 

 

ɺʘʩʠʣʴʝʚʘ ɸ.ʀ., ɺʘʩʠʣʴʝʚ ʄ.ʅ., ʉʘʜʨʠʝʚ ɸ.ʈ., ʊʶʣʴʢʠʥ ʉ.ɺ., ɻʠʣʝʤʭʘʥʦʚ ʀ.ʖ. 

ʈʝʟʶʤʝ 

 

ɻʝʥʝʪʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʘ ʠʤʝʥʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʣʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɻʝʥʝʪʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʨʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʢʨʦʚʠ ʠ ʩʧʝʨʤʳ ʚ ʧʨʦʙʠʨʢʘʭ, ʘ ʪʘʢʞʝ ʢʨʦʚʠ ʥʘ 

ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʷʭ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ ʤʝʪʦʜʦʤ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ, ʚ ʧʨʦʙʠʨʢʘʭ, ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 10 ʧʨʦʙ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʧʝʮʠʘʣʠʩʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʟʘʪʨʘʯʠʚʘʝʪ 109,1Ñ1,8 ʤʠʥʫʪʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʘ 1 ʧʨʦʙʫ ï 10,9 ʤʠʥʫʪʳ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 1 ʧʨʦʙʳ ʩʧʝʨʤʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʜʩʪʚʘ 

ʞʠʚʦʪʥʳʭ ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʧʨʦʙʠʨʢʘʭ ï 46,4Ñ1,03 ʤʠʥʫʪʳ. ʅʦʨʤʘ 

ʚʨʝʤʝʥʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʜʩʪʚʘ ʞʠʚʦʪʥʳʭ ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʘ ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 94 ʧʨʦʙ 

ʩʦʩʪʘʚʣʷʝʪ 291,5Ñ6,2 ʤʠʥʫʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 1 ʧʨʦʙʫ ï 3,1 ʤʠʥʫʪʳ. ɼʘʥʥʳʝ ʥʦʨʤʳ ʚʨʝʤʝʥʠ 

ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʥʘʫʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʜʝʣʦʚ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

 

DEVELOPMENT OF TIME STANDARDS FOR THE ESTABLISHMENT OF THE GENETIC 

RELATIONSHIP OF ANIMALS 

 

Vasilieva A.I., Vasiliev M.N., Sadriev A.R., Tyulkin S.V., Gilemkhanov I.Yu. 

Summary 

 

Genetic identification, namely the determination of the authenticity of origin, is an integral 

part of the unified system of identification of breeding animals. The genetic identification of the 

kinship of farm animals is determined by the method of capillary electrophoresis of blood and 

sperm in test tubes and blood on paper. When examining blood to determine animal kinship by 

capillary electrophoresis in test tubes with simultaneous examination of 10 samples, it was found 

that a veterinary laboratory specialist spends 109.1Ñ1.8 minutes, including 10.9 minutes for 1 

sample. In the study of 1 sperm sample to determine animal kinship by capillary electrophoresis in 

test tubes - 46.4Ñ1.03 minutes. The time limit for determining animal kinship by capillary 

electrophoresis using paper-based material with simultaneous examination of 94 samples is 

291.5Ñ6.2 minutes, including 3.1 minutes for 1 sample. These time standards are recommended for 

the scientific organization of the work of specialists in the departments of molecular research of 

veterinary laboratory and diagnostic institutions of the Russian Federation. 
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ʇʨʦʚʦʜʠʤʘʷ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʄʦʨʜʦʚʠʷ ʧʣʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʩ ʢʨʫʧʥʳʤ 

ʨʦʛʘʪʳʤ ʩʢʦʪʦʤ ʨʘʩʮʝʥʠʚʘʝʪʩʷ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʘʢ ʦʜʠʥ ʠʟ ʨʝʰʘʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʦʚʦʜʩʪʚʘ. ʋʢʨʝʧʣʝʥʠʝ ʢʦʨʤʦʚʦʡ ʙʘʟʳ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ, ʧʦʟʚʦʣʠʣʘ 

ʧʦʣʫʯʠʪʴ ʚ 2023 ʛʦʜʫ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʚ 

ʩʨʝʜʥʝʤ ʦʪ ʢʘʞʜʦʡ ʬʫʨʘʞʥʦʡ ʢʦʨʦʚʳ ʧʦ 

8375 ʢʛ ʤʦʣʦʢʘ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʩʪʘʜ, ʦʪʚʝʯʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʦʪʙʦʨ, ʦʙʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʟʫʯʝʥʠʠ 

ʚʟʘʠʤʦʩʚʷʟʠ ʦʩʥʦʚʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʇʨʘʢʪʠʢʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʜʚʫʭ ʠ 

ʙʦʣʝʝ ʧʦʨʦʜ ʢʘʢ ʦʙʳʯʥʦ ʩʚʷʟʴ ʥʘʨʫʰʘʝʪʩʷ 

[1, 2, 5]. 

ʉʝʣʝʢʮʠʦʥʝʨʫ ʚʘʞʥʦ ʟʥʘʪʴ, ʢʘʢ 

ʤʝʥʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʩʚʷʟʠ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ 

ʩʝʣʝʢʮʠʦʥʠʨʫʝʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʚ ʢʘʢʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʠʟʦʰʣʠ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʩ ʜʨʫʛʦʡ, ʢʦʨʨʝʣʷʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ 

ʫʣʫʯʰʝʥʠʷ ʞʝʣʘʪʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʢʨʦʧʦʪʣʠʚʘʷ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʘʷ 

ʨʘʙʦʪʘ ʧʦʟʚʦʣʷʝʪ ʩʛʣʘʜʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʩʢʨʝʱʠʚʘʥʠʷ ʜʘʥʥʳʭ ʧʦʨʦʜ ʠ 

ʚʝʩʪʠ ʩʝʣʝʢʮʠʶ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʘʜʘ 

ʢʦʨʦʚ ʞʝʣʘʪʝʣʴʥʦʛʦ ʪʠʧʘ, ʦʙʣʘʜʘʶʱʠʭ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʤʠ ʩʚʷʟʷʤʠ ʤʝʞʜʫ 

ʩʝʣʝʢʮʠʦʥʠʨʫʝʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ [3, 5, 8]. 

ʇʨʦʚʦʜʠʤʘʷ ʤʥʦʛʦʣʝʪʥʷʷ ʨʘʙʦʪʘ ʧʦ 

ʛʦʣʰʪʠʥʠʟʘʮʠʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ 

ʄʦʨʜʦʚʠʷ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʩʪʘʜʘ ʩ 

ʚʳʩʦʢʦʡ ʢʨʦʚʥʦʩʪʴʶ (7/8, 15/16) ʧʦ 

ʛʦʣʰʪʠʥʫ [1, 7]. ʇʨʦʚʝʜʝʥʥʳʡ ʪʱʘʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʤʦʡ ʩʝʣʝʢʮʠʦʥʥʦ-

ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʚ ʨʝʩʧʫʙʣʠʢʝ ʚʳʷʚʠʣʦ, 

ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʭʦʟʷʡʩʪʚʘʭ ʨʘʙʦʪʘ ʚʝʣʘʩʴ ʚ 

ʦʩʥʦʚʥʦʤ ʧʦ ʫʜʦʶ ʠ ʥʝ ʦʙʨʘʱʘʣʠ 

ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʣʦʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦ 

ʤʥʦʛʠʭ ʭʦʟʷʡʩʪʚʘʭ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ 

ʤʦʣʦʢʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 3,1 %. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʝ ʭʦʟʷʡʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʫʜʝʣʷʣʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʠʤʝʥʥʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʠ ʦʩʦʙʝʥʥʦ 

ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʤʘʪʝʨʝʡ ʙʳʢʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʣʫʯʘʶʪ ʤʦʣʦʢʦ ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ (3,8-4,0 %) ʠ 

(3,2-3,35 %) ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʜʚʘ ʩʳʨʟʘʚʦʜʘ, ʩʧʦʩʦʙʥʳʝ 

ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʜʦ 800 ʪʦʥʥ ʤʦʣʦʢʘ ʚ 

ʩʫʪʢʠ, ʩʪʘʣʦ ʙʳʪʴ, ʜʣʷ ʥʠʭ ʥʫʞʥʦ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʳʨʴʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʧʨʠʦʨʠʪʝʪ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʥʘʜʦ 

ʦʪʜʘʚʘʪʴ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ.  

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ 

ʦʩʥʦʚʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʣʝʢʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʦʩʠʪʝʣʝʡ ʛʝʥʦʚ 

ʢʘʧʧʘ-ʢʘʟʝʠʥʘ ɸɺ ʠ ɺɺ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʧʝʨʠʦʜ 

ʩ 2021 ʧʦ 2023 ʛ. ʚ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʤ 

ʩʪʘʜʝ (n=950) ʆʆʆ çɹʦʛʜʘʥʦʚʩʢʦʝè 

ʉʪʘʨʦʰʘʡʛʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʄ.  

ʇʣʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʥʘʜʦʝʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʢʘʯʝʩʪʚ ʢʦʨʦʚ ʩʠʤʤʝʥʪʘʣʴʩʢʦʡ ʧʦʨʦʜʳ 

ʧʫʪʝʤ ʩʢʨʝʱʠʚʘʥʠʷ ʩ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʦʡ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʤʘʩʪʠ. ɺʩʝ ʙʳʢʠ ï 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʷʚʣʷʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ ʛʝʥʘ 

ʢʘʧʧʘ-ʢʘʟʝʠʥʘ ɸɸ ʠ ɺɺ, ʢʦʪʦʨʳʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ. ʉʦʟʜʘʥʥʦʝ 

ʩʪʘʜʦ ʯʝʨʥʦ-ʧʝʩʪʨʳʭ ʢʦʨʦʚ  ʢʨʦʚʥʦʩʪʠ 

ʧʦ ʛʦʣʰʪʠʥʫ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʞʠʨʥʦʤʦʣʦʯʥʦʩʪʠ ʠ 

ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʠ (4,01-3,44 %) ʧʨʠ 

ʥʘʜʦʝ 7879 ʢʛ ʤʦʣʦʢʘ ʚ ʨʘʩʯʝʪʝ ʥʘ ʢʦʨʦʚʫ. 

ɼʣʷ ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʣʝʤʝʥʥʳʝ ʢʘʨʪʦʯʢʠ ʢʦʨʦʚ ʄʦʣ2, ʛʜʝ 

ʦʪʨʘʞʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʦʷ, ʞʠʨʘ ʠ ʙʝʣʢʘ 

ʤʦʣʦʢʘ. ʂʦʥʪʨʦʣʴʥʳʝ ʜʦʡʢʠ ʧʨʦʚʦʜʠʣʠ 

ʝʞʝʤʝʩʷʯʥʦ, ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʞʠʨʘ ʠ ʙʝʣʢʘ 

ʚ ʤʦʣʦʢʝ ʥʘ ʧʨʠʙʦʨʝ çʂʣʝʚʝʨ 1è. 

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʦʪʘʥʳ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʅ. ɸ. 

ʇʣʦʭʠʥʩʢʦʛʦ [9]. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ, ʧʨʦʚʦʜʠʤʘʷ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʩ ʤʦʣʦʯʥʳʤ ʩʢʦʪʦʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʙʦʣʴʰʠʤʠ 

ʤʘʩʰʪʘʙʘʤʠ ʠ ʚʳʩʦʢʦʡ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ. ʅʘʜ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʦʣʝʟʥʳʭ ʢʘʯʝʩʪʚ ʤʦʣʦʯʥʳʭ ʧʦʨʦʜ 

ʨʘʙʦʪʘʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ 

ʩʢʦʪʦʚʦʜʳ ʩʪʨʘʥʳ, ʠʤʝʶʱʠʝ ʢʘʢ 

ʧʣʝʤʝʥʥʳʝ, ʪʘʢ ʠ ʪʦʚʘʨʥʳʝ ʩʪʘʜʘ. 

ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʜʦʣʞʥʦ ʙʳʪʴ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʩʦʙʩʪʚʝʥʥʦʝ ʧʣʝʤʝʥʥʦʝ 

ʷʜʨʦ ʠʟ ʣʫʯʰʠʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʜʘ. ʄʥʦʛʠʝ 

ʩʢʦʪʦʚʦʜʳ ʧʨʝʩʣʝʜʫʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʣʦʢʘ (ʞʠʨ ʠ 

ʙʝʣʦʢ) ʩʝʣʝʢʮʠʦʥʝʨʫ ʚʘʞʥʦ ʟʥʘʪʴ, ʢʘʢ 

ʚʣʠʷʝʪ ʦʪʙʦʨ ʞʠʚʦʪʥʳʭ ʧʦ ʞʠʨʫ ʠ ʙʝʣʢʫ ʥʘ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʵʪʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʥʘʜʦʝʤ, ʞʠʨʦʤ ʠ ʙʝʣʢʦʤ 

ʅʘʜʦʡ, ʢʛ nn 

ʉʨʝʜʥʠʡ ʧʦ ʛʨʫʧʧʝ r 

ʥʘʜʦʡ, 

ʢʛ 
ʞʠʨ, % 

ʙʝʣʦʢ, 

% 

ʥʘʜʦʡ-

ʞʠʨ 

ʥʘʜʦʡ-

ʙʝʣʦʢ 
ʞʠʨ-ʙʝʣʦʢ 

ɼʦ 5000 27 4770 4,05 3,54 0,189 -0,025 0,759** 

5001-5500 32 5480 4,04 3,53 0,121 0,071 0,745** 

5501-6000 35 5801 4,02 3,48 0,087 0,098 0,701** 

6001-6500 41 6287 3,97 3,39 -0,041 -0,059 0,585* 

6500-7000 31 6700 3,96 3,35 -0,011 -0,042 0,715** 

7001-7500 23 7250 3,88 3,29 -0,103 -0,214 0,678** 

ʇʨʠʤʝʯʘʥʠʝ: * ï P > 0,95; **ï P > 0,99; *** ï P > 0,999 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʥʘʜʦʝʤ ʠ 

ʞʠʨʦʤ, ʥʘʜʦʝʤ ʠ ʙʝʣʢʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦ 

ʛʨʫʧʧʝ ʢʦʨʦʚ ʩ ʥʘʜʦʝʤ 6000 ʢʛ ʤʦʣʦʢʘ, ʘ ʧʦ 

ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʥʘʜʦʷ ʩ ʚʳʰʝ 6000 ʢʛ 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʩʥʠʞʘʝʪʩʷ.  

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʜʦʝʚ ʩʦʜʝʨʞʘʥʠʝ 

ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʩʥʠʟʠʣʘʩʴ ʥʘ 0,17 %, ʘ 

ʙʝʣʢʘ ʥʘ 0,25 %. ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʜʦʝʚ, ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦ ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ 

ʤʦʣʦʢʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʞʠʨʦʤ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʠ ʛʦʣʰʪʠʥʠʟʘʮʠʠ 

ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʝʛʠʦʥʘ ʦʩʥʦʚʥʳʤ 

ʩʝʣʝʢʮʠʦʥʠʨʫʝʤʳʤ ʧʨʠʟʥʘʢʦʤ ʙʳʣ ʥʘʜʦʡ 

ʤʦʣʦʢʘ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʝʤ ʞʠʨʘ. ʉ 

ʨʘʟʚʠʪʠʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʠʩʣʦʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʩʳʨʦʚ, ʚʘʞʥʝʡʰʠʤ 

ʩʝʣʝʢʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʩʪʘʥʦʚʠʪʩʷ 

ʙʝʣʦʢ ʤʦʣʦʢʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ 

ʢʦʥʝʯʥʘʷ ʮʝʥʘ ʤʦʣʦʢʘ. ʇʨʦʠʟʚʦʜʠʪʝʣʷʤ 
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ʤʦʣʦʢʘ ʧʨʠʰʣʦʩʴ ʙʳʩʪʨʦ 

ʩʦʦʨʝʥʪʠʨʦʚʘʪʴʩʷ ʠ ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʞʠʨʦʤ ʠ 

ʙʝʣʢʦʤ ʠʤʝʝʪ ʢʨʠʚʦʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʦʪʤʝʯʝʥʘ ʧʦ ʛʨʫʧʧʝ 

ʢʦʨʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ((r - +0,698, ʈ Ó0,99), 

ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ (r - +0,547, ʈ Ó0,99) 

ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʚ ʤʦʣʦʢʝ. ʀʟ ʜʘʥʥʳʭ 

ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʦʪʙʦʨ ʢʦʨʦʚ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʤʝʥʝʝ 3,7 % ʠ ʩʚʳʰʝ 

4,31 % ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʙʝʣʢʦʤ ʠ ʞʠʨʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ 

ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʧʦʨʦʜʳ  

ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ 

ʤʦʣʦʢʝ, % 

n ʉʨʝʜʥʠʡ ʧʦ ʛʨʫʧʧʝ       r 

ʥʘʜʦʡ, ʢʛ ʞʠʨ, % ʙʝʣʦʢ, % ʞʠʨ-ʙʝʣʦʢ 

ɼʦ 3,7 32 6308  3,68   3,27        0,698** 

3,71-3,90 45 6231  3,81   3,34        0,354 

3,91-4,10 54 6227  4,01   3,43       -0,054 

4,11-4,30 27 5842  4,22   3,49        0,117 

4,31 ʠ ʚʳʰʝ 31 5307  4,45   3,59        0,547** 

ʇʨʠʤʝʯʘʥʠʝ: **ï P>0,99 

 

ʊʘʙʣʠʮʘ 3 ï ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʙʝʣʢʦʤ ʠ ʞʠʨʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ 

ʤʦʣʦʢʝ, % 

n

n 

ʉʨʝʜʥʠʡ ʧʦ ʛʨʫʧʧʝ r 

ʥʘʜʦʡ, ʢʛ ʞʠʨ, % ʙʝʣʦʢ, % ʞʠʨ-ʙʝʣʦʢ 

ɼʦ 3,2 32 6268 3,68 3,17 -0,014 

3,21-3,35 45 6191 3,81 3,29 0,154 

3,36-3,50 54 6187 4,01 3,43 0,254* 

3,51-3,65 37 5782 4,22 3,58 0,317* 

3,66 ʠ ʚʳʰʝ 21 5347 4,45 3,77 -0,147 

ʇʨʠʤʝʯʘʥʠʝ: * ï P> 0,95 

 

ʆʮʝʥʢʘ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʞʠʨʦʤ ʠ 

ʙʝʣʢʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ 

ʚ ʤʦʣʦʢʝ (ʊʘʙʣʠʮʘ 3) ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (r = -0.014 ï 

0.147) ʧʦʣʫʯʝʥʘ ʧʦ ʛʨʫʧʧʝ ʢʦʨʦʚ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʥʠʞʝ 3,2 % ʠ 

ʚʳʰʝ 3,66 %. 

ʇʦ ʛʨʫʧʧʝ ʢʦʨʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʥʘ ʫʨʦʚʥʝ 3,36-3,65 % 

ʧʦʣʫʯʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (r= 

+0,254 - 0,317). ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ 

ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʧʦʚʳʩʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ 

ʤʦʣʦʢʝ ʤʘʣʦʚʝʨʦʷʪʥʦ, ʘ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

ʧʨʠ ʦʪʙʦʨʝ ʢʦʨʦʚ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ. 

  ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʦʚʦʜʩʪʚʘ ʧʨʠʚʝʣʘ ʢ ʩʦʟʜʘʥʠʶ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ, 

ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʦʢʫʧʘʶʪ ʢʦʨʤ 

ʧʨʦʜʫʢʮʠʝʡ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʦʚʳʰʝʥʠʝ 

ʫʜʦʝʚ ʤʦʣʦʢʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʫʪʝʤ 

ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʦʨʤʣʝʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ. ɿʘʜʘʯʘ ʩʝʣʝʢʮʠʦʥʝʨʘ ʥʝ 

ʧʦʪʝʨʷʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ, 

ʘ ʠʤʝʥʥʦ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʠ ʙʝʣʢʘ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʩʪʘʜ, ʚ ʩʪʘʜʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʨʦʚʳ ʩ 

ʚʳʩʦʢʠʤ ʠ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘʜʦʷ, 

ʞʠʨʘ ʠ ʙʝʣʢʘ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʟʥʘʪʴ, ʢʘʢ 

ʦʪʙʦʨ ʧʦʚʣʠʷʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʵʪʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʢʦʨʦʚ.  

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʳʩʦʢʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʥʝ ʚʩʝʛʜʘ ʩʦʯʝʪʘʝʪʩʷ 

ʩ ʭʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ. ʆʙʳʯʥʦ 

ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʥʠʟʢʘʷ 

ʞʠʨʥʦ- ʠ ʙʝʣʢʦʚʦʤʦʣʦʯʥʦʩʪʴ (ʊʘʙʣʠʮʘ 4). 
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ʊʘʙʣʠʮʘ 4 ï ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʝʣʠʯʠʥʳ ʫʜʦʷ 

ɻʨʫʧʧʘ ʢʦʨʦʚ 

 

n

n 

 

ʉʨʝʜʥʠʡ r 

ʥʘʜʦʡ, 

ʢʛ 
ʞʠʨ, % ʙʝʣʦʢ, % 

ʥʘʜʦʡ-

ʞʠʨ 

ʥʘʜʦʡ-

ʙʝʣʦʢ 

ʞʠʨ-

ʙʝʣʦʢ 

ɺʩʷ ʛʨʫʧʧʘ 189 6048 3,99 3,43 -0,163 -0,289 0,538** 

ʉ ʚʳʩʦʢʠʤ 

ʫʜʦʝʤ 

95 6655 3,94 3,35 -0,089 -0,154 0,464** 

ʉ ʥʠʟʢʠʤ 

ʫʜʦʝʤ 

94 5396 4,03 3,51 -0,016 -0,118 0,653*** 

ʉ ʚʳʩʦʢʠʤ 

ʞʠʨʦʤ 

58 5623 4,30 3,65 -0,178 -0,388* 0,587** 

ʉ ʥʠʟʢʠʤ 

ʞʠʨʦʤ 

131 6208 3,86 3,32 0,156 -0,189 0,399** 

ʉ ʚʳʩʦʢʠʤ 

ʙʝʣʢʦʤ 

112 5895 4,16 3,54 -0,037 -0,214 0,475** 

ʉ ʥʠʟʢʠʤ 

ʙʝʣʢʦʤ 

77 6223 3,75 3,24 0,145 -0,351** 0,287* 

ʇʨʠʤʝʯʘʥʠʝ: * ï P> 0,95; ** ï P> 0,99; *** ï P> 0,999 

 

ʉʪʘʣʦ ʙʳʪʴ, ʧʨʦʚʦʜʠʤʳʡ ʦʪʙʦʨ 

ʢʦʨʦʚ ʩ ʚʳʩʦʢʠʤ ʥʘʜʦʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ 

ʤʦʣʦʢʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 

ʦʪʙʦʨʝ ʢʦʨʦʚ ʩ ʚʳʩʦʢʠʤ ʞʠʨʦʤ ʤʳ 

ʧʦʣʫʯʠʤ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ (r= -

0,178 ʠ -0,388 (ʈÓ 0,999) ʤʝʞʜʫ ʞʠʨʦʤ ʠ 

ʙʝʣʢʦʤ ʚ ʤʦʣʦʢʝ. ʇʨʠ ʦʪʙʦʨʝ ʢʦʨʦʚ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʠʣʠ ʞʠʨʘ ʚ ʤʦʣʦʢʝ 

ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ (r= +0,475; 

+0,653). 

ɿʘʢʣʶʯʝʥʠʝ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʜʦʝʚ 

ʢʦʨʦʚ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʥʘʜʦʝʤ ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ 

ʩʚʷʟʴ ʤʝʞʜʫ ʥʘʜʦʝʤ ʠ ʞʠʨʦʤ, ʥʘʜʦʝʤ ʠ 

ʙʝʣʢʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦ ʛʨʫʧʧʝ ʢʦʨʦʚ ʩ 

ʥʘʜʦʝʤ ʦʪ 5000 ʜʦ 6000 ʢʛ ʤʦʣʦʢʘ, ʘ ʧʦ 

ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʥʘʜʦʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʩʚʷʟʴ ʩʥʠʞʘʝʪʩʷ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʜʦʝʚ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʤʦʣʦʢʝ ʩʥʠʟʠʣʦʩʴ ʩ 

4,05 ʜʦ 3,88 %, ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 0,17 

%, ʚ ʪʦʞʝ ʚʨʝʤʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ 

ʩʥʠʟʠʣʦʩʴ ʥʘ 0,25 % ʩ 3,54 ʜʦ 3,29 %. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʜʦʝʚ, ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ 

ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʞʠʨʦʤ. ɺʳʩʦʢʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʯʘʱʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʢʦʨʦʚ ʩ ʤʝʥʴʰʠʤʠ ʠ 

ʩʨʝʜʥʠʤʠ ʥʘʜʦʷʤʠ, ʦʜʥʘʢʦ 20 % ʦʩʦʙʝʡ 

ʠʤʝʶʪ ʩʦʯʝʪʘʥʠʝ ʥʘʜʦʷ ʠ ʙʝʣʢʦʚʦʩʪʠ 

ʤʦʣʦʢʘ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɺʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤ ʦʪʙʦʨʦʤ ʧʦ 

ʵʪʠʤ ʧʨʠʟʥʘʢʘʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʢʦʨʤʣʝʥʠʝʤ ʢʦʨʦʚ. 

ʃʀʊɽʈɸʊʋʈɸ: 

1. ɺʝʣʴʤʘʪʦʚ, ɸ. ʇ. ɺʟʘʠʤʦʩʚʷʟʴ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ / 

ɸ. ʇ. ɺʝʣʴʤʘʪʦʚ, ʈ. ɸ. ɸʙʫʰʘʝʚ,                     

ʊ. ʅ. ʊʠʰʢʠʥʘ // ɺʝʩʪʥʠʢ ʋʣʴʷʥʦʚʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʘʢʘʜʝʤʠʠ. ï 2021. ï ˉ 1. ï ʉ. 143-148. 

2. ɻʘʚʨʠʣʝʥʢʦ, ɺ. ʇ. ʉʝʣʝʢʮʠʦʥʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʣʝʤʝʥʥʳʭ ʩʪʘʜ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʘ / ɺ. ʇ. ɻʘʚʨʠʣʝʥʢʦ, ʇ. ʉ. ʂʘʪʤʘʢʦʚ, 

ɸ. ɺ. ɹʫʰʦʚ, ɸ. ʅ. ʇʨʦʢʦʬʴʝʚ // ɿʦʦʪʝʭʥʠʷ. 

ï 2018. ï ˉ 7. ï ʉ. 2-5. 

3. ɽʬʠʤʦʚʘ, ʃ. ɺ. ɺʣʠʷʥʠʝ ʙʳʢʦʚ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʥʘ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʤʦʣʦʢʘ ʜʦʯʝʨʝʡ / ʃ. ɺ. ɽʬʠʤʦʚʘ, 

ʆ. ɸ. ʌʨʦʣʦʚʘ, ʄ. ɺ. ʉʝʣʠʥʘ // ɺʝʩʪʥʠʢ 



 

75  

ʋʣʴʷʥʦʚʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ. ï 2018. ï 

ʉ. 140-146. 

4. ɿʘʚʝʨʪʷʝʚ, ɹ. ʇ. ʉʧʦʩʦʙʳ ʦʮʝʥʢʠ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʧʦʧʫʣʷʮʠʷʭ 

ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ / ɹ. ʇ. ɿʘʚʝʨʪʷʝʚ // 

ʉʙʦʨʥʠʢ ʪʨʫʜʦʚ ɺʅʀʀʈɻɾ. ï ʃʝʥʠʥʛʨʘʜ, 

1985. ï ʉ. 21-28. 

5. ʂʘʨʘʤʘʝʚ, ʉ. ɺ. ʂʘʯʝʩʪʚʦ 

ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʤʦʣʦʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʦʜʳ 

ʢʦʨʦʚ ʠ ʩʝʟʦʥʘ ʛʦʜʘ / ʉ. ɺ. ʂʘʨʘʤʘʝʚ,                   

ʅ. ɺ. ʉʦʙʦʣʝʚʘ, ɸ. ɺ. ʂʫʟʥʝʮʦʚ // ʀʟʚʝʩʪʠʷ 

ʉʘʤʘʨʩʢʦʡ ɻʉʍɸ. ï 2011. ï ˉ 1. ï ʉ. 135-

138. 

6. ʂʘʪʤʘʢʦʚ, ʇ. ʉ. ʉʝʣʝʢʮʠʦʥʥʦ-

ʧʣʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʚ ʤʦʣʦʯʥʦʤ 

ʩʢʦʪʦʚʦʜʩʪʚʝ: ʈʝʢʦʤʝʥʜʘʮʠʠ /                          

ʇ. ʉ. ʂʘʪʤʘʢʦʚ, ɺ. ʇ. ɻʘʚʨʠʣʝʥʢʦ,                     

ɸ. ɺ. ɹʫʰʦʚ, ɸ. ʅ. ʇʨʦʢʦʬʴʝʚ. ï 

ʋʣʴʷʥʦʚʩʢ, 2019. ï 166 ʩ. 

7. ʂʦʩʪʠʥ, ɺ. ɺ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʘʩʥʦ-

ʧʝʩʪʨʦʛʦ ʩʢʦʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦ ʧʦʣʠʤʦʨʬʥʳʤ 

ʙʝʣʢʘʤ ʢʨʦʚʠ / ɺ. ɺ. ʂʦʩʪʠʥ, ʅ. ɻ. ʈʳʞʦʚʘ, 

ɺ. ɺ. ʄʫʥʛʠʥ // ɺʝʪʝʨʠʥʘʨʥʳʡ ʚʨʘʯ. ï 

2023. ï ˉ 1. ï ʉ. 21-25. 

8. ʇʨʦʢʦʬʴʝʚ, ɸ. ʅ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ /              

ɸ. ʅ. ʇʨʦʢʦʬʴʝʚ, ɺ. ʇ. ɻʘʚʨʠʣʝʥʢʦ,                    

ɸ. ʅ. ɹʫʰʦʚ // ʀʥʥʦʚʘʮʠʦʥʥʳʝ 

ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ɸʇʂ: 

ʤʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʉʘʤʘʨʩʢʠʡ 

ɻɸʋ. ï 2019. ï ʉ. 321-325. 

9. ʇʣʦʭʠʥʩʢʠʡ ʅ. ɸ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʙʠʦʤʝʪʨʠʠ ʜʣʷ ʟʦʦʪʝʭʥʠʢʦʚ: ʫʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ / ʅ. ɸ. ʇʣʦʭʠʥʩʢʠʡ. ð ʄʦʩʢʚʘ: 

ʂʦʣʦʩ, 1969. ï 256 ʩ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

76  

ʍɸʈɸʂʊɽʈ ʉɺʗɿʀ ʄɽɾɼʋ ʋɼʆɽʄ ʀ ʂʆʄʇʆʅɽʅʊɸʄʀ ʄʆʃʆʂɸ 

 

ɺʝʣʴʤʘʪʦʚ ɸ.ʇ., ɻʠʙʘʣʢʠʥʘ ʅ.ʀ. 

ʈʝʟʶʤʝ 

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʜʦʝʚ ʢʦʨʦʚ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʥʘʜʦʝʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ 

ʤʦʣʦʢʝ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʥʘʜʦʝʤ ʠ ʞʠʨʦʤ, ʥʘʜʦʝʤ ʠ 

ʙʝʣʢʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦ ʛʨʫʧʧʝ ʢʦʨʦʚ ʩ ʥʘʜʦʝʤ ʦʪ 5000 ʜʦ 6000 ʢʛ ʤʦʣʦʢʘ, ʘ ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʥʘʜʦʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʩʥʠʞʘʝʪʩʷ.  ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʜʦʝʚ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ 

ʚ ʤʦʣʦʢʝ ʩʥʠʟʠʣʦʩʴ ʩ 4,05 ʜʦ 3,88 %, ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 0,17 %, ʚ ʪʦʞʝ ʚʨʝʤʷ ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ ʩʥʠʟʠʣʦʩʴ ʥʘ 0,25 % ʩ 3,54 ʜʦ 3,29 %. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʜʦʝʚ, ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ 

ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʞʠʨʦʤ. ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪʙʦʨ ʢʦʨʦʚ 

ʧʦ ʞʠʨʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʠ ʦʪʙʦʨ ʢʦʨʦʚ ʧʦ ʙʝʣʢʫ ʙʫʜʝʪ ʧʦʚʳʰʘʪʴ 

ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ. ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʨʦʚʳ ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʥʦ ʥʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ 20 % ʦʩʦʙʝʡ ʠʤʝʶʪ ʩʦʯʝʪʘʥʠʝ ʥʘʜʦʷ ʠ ʙʝʣʢʦʚʦʩʪʠ ʤʦʣʦʢʘ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ.  

ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʝʞʜʫ ʞʠʨʦʤ ʠ ʙʝʣʢʦʤ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʦ ʩʨʝʜʥʝʡ 

ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ (ʈÓ 0,99). 

 

THE NATURE OF THE RELATIONSHIP BETWEEN MILK YIELD AND MILK 

COMPONENTS 

 

Velmatov A.P., Gibalkina N.I. 

Summary 

 

With the increase in milk yield of cows, the correlation between milk yield and the content 

of fat and protein in milk changes significantly. A positive relationship between milk yield and fat, 

milk yield and protein are maintained in the group of cows with a milk yield of 5,000 to 6,000 kg of 

milk, and as the milk yield increases, the correlation decreases. With the increase in milk yield, the 

fat content in milk decreased from 4.05 to 3.88 %, the decrease was 0.17 %, while the protein 

content decreased by 0.25 % from 3.54 to 3.29 %. With the increase in milk yield, the protein 

content in milk decreases more intensively compared to fat. Targeted selection of cows for fat 

contributes to an increase in protein in milk and selection of cows for protein will increase the 

relationship between the fat and protein content in milk. In practice, cows with high protein content 

but not high productivity indicators are often encountered. In our studies, 20 % of individuals have 

a combination of milk yield and milk protein content at a high level. The correlation in this case 

between fat and protein is positive with an average degree of reliability (PÓ0.99). 
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ɽʱʝ ʚ ʧʝʨʠʦʜ ʟʘʨʦʞʜʝʥʠʷ 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʠʤʤʫʥʦʣʦʛʠʠ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʤʝ ʦʙʣʫʯʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʯʫʞʝʨʦʜʥʳʭ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʘʥʪʠʛʝʥʦʚ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʢʘʢ ʧʦʩʪʨʘʜʠʘʮʠʦʥʥʘʷ 

ʘʫʪʦʘʥʪʠʛʝʥʝʤʠʷ [10, 11]. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [10], 

ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ 

ʧʦʷʚʣʷʶʪʩʷ ʥʝʩʚʦʡʩʪʚʝʥʥʳʝ ʚ ʥʦʨʤʝ 

ʘʥʪʠʛʝʥʳ ʥʦʚʦʛʦ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʘ ʣʠʰʝʥʳ ʩʧʝʮʠʬʠʯʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʘʚʪʦʨʘ ʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [8, 9] ʜʘʶʪ 

ʦʩʥʦʚʘʥʠʝ ʧʝʨʝʩʤʦʪʨʝʪʴ ʚʳʜʚʠʥʫʪʳʝ [10] 

ʧʦʣʦʞʝʥʠʷ ʦ ʥʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ çʣʫʯʝʚʳʭ 

ʘʥʪʠʛʝʥʦʚè, ʧʦʩʢʦʣʴʢʫ, ʚʦ-ʧʝʨʚʳʭ, ʚ ʵʪʦʡ 

ʞʝ ʨʘʙʦʪʝ ʦʥ ʧʨʠʭʦʜʠʪ ʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤʫ 

ʚʳʚʦʜʫ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ ʦʧʳʪʦʚ ʥʝ 

ʠʩʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʩʧʝʮʠʬʠʯʥʳʭ, ʪʦʣʴʢʦ ʜʣʷ ʣʫʯʝʚʦʛʦ 

ʧʦʨʘʞʝʥʠʷ ʘʥʪʠʛʝʥʦʚ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʠ 

ʯʪʦ ʦʙʣʫʯʝʥʠʝ ʚʳʟʳʚʘʝʪ ʜʚʘ ʪʠʧʘ 

ʠʟʤʝʥʝʥʠʡ: ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʛʦ ʘʥʪʠʛʝʥʥʦʛʦ 

ʢʘʯʝʩʪʚʘ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝ ʯʘʩʪʠ 

ʥʦʨʤʘʣʴʥʳʭ ʘʥʪʠʛʝʥʦʚ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʚʠʜʦʚʦʡ ʘʥʪʠʛʝʥʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 

ʪʢʘʥʝʡ [9]. ɺʧʝʨʚʳʝ ʯʘʩʳ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʨʦʜʫʢʪʦʚ ʪʢʘʥʝʚʦʛʦ ʨʘʩʧʘʜʘ ʩʦ 

ʩʚʦʡʩʪʚʘʤʠ ʘʫʪʦʘʥʪʠʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʦʨʤʘʣʴʥʦ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʨʦʪʠʚʦʪʢʘʥʝʚʳʤʠ 

ʘʥʪʠʛʝʥʘʤʠ ʦʙʨʘʟʫʶʪ ʠʤʤʫʥʥʳʝ 

ʢʦʤʧʣʝʢʩʳ, ʘʢʪʠʚʠʟʠʨʫʶʱʠʝ ʩʠʩʪʝʤʫ 

ʢʦʤʧʣʝʤʝʥʪʘ [1]. ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ 

[4, 8, 11, 12], ʧʦʩʣʝ ʧʦʚʨʝʞʜʘʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʥʘ 

ʪʢʘʥʠ ʦʙʨʘʟʫʶʪʩʷ ʥʦʚʳʝ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʪʝʧʝʥʠ ʯʫʞʝʨʦʜʥʳʝ ʧʨʦʜʫʢʪʳ, ʩʧʦʩʦʙʥʳʝ 

ʚʳʟʚʘʪʴ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ʇʨʦʮʝʩʩʳ 

ʦʢʠʩʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʦʙʣʫʯʝʥʥʦʤ 

ʦʨʛʘʥʠʟʤʝ, ʠʜʫʪ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʙʝʣʢʦʚ ʠ 

ʧʨʦʜʫʢʪʦʚ ʠʭ ʨʘʩʧʘʜʘ [2, 3, 5, 6, 7]. 

ʆʙʨʘʟʦʚʘʥʠʝ ʪʘʢʠʭ ʘʜʜʫʢʪʦʚ ʭʠʥʦʥʦʚ ʩ 

ʧʝʧʪʠʜʘʤʠ ʠ ʙʝʣʢʘʤʠ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʙʣʫʯʝʥʥʦʤ ʦʨʛʘʥʠʟʤʝ ʚ 

ʧʦʩʪʨʘʜʠʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠ 

ʟʘʢʣʶʯʘʶʱʠʭʩʷ ʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʭʠʥʦʥʦʚ, 

ʩʦʦʙʱʝʥʠʠ ʙʝʣʢʘʤ-ʥʦʩʠʪʝʣʷʤ ʭʠʥʦʠʜʥʳʭ 

ʛʨʫʧʧ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʨʠʩʫʱʠʭ 

ʭʠʥʦʥʘʤ, ʠʟʤʝʥʝʥʠʠ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ 

ʪʢʘʥʝʡ ʠ ʦʙʨʘʟʦʚʘʥʠʠ ʥʦʚʦʛʦ ʘʥʪʠʛʝʥʘ ʩ 

ʜʝʪʝʨʤʠʥʘʥʪʥʦʡ ʛʨʫʧʧʦʡ ʦ-ʭʠʥʦʥʘ [5].  

ʀʩʭʦʜʷ ʠʟ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ, 

ʥʘʢʦʧʣʝʥʠʠ ʠ ʧʝʨʩʠʩʪʝʥʮʠʠ ʚ ʦʨʛʘʥʘʭ, 

ʪʢʘʥʷʭ ʠ ʢʨʦʚʠ ʦʙʣʫʯʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 

ʣʫʯʝʚʳʭ ʘʥʪʠʛʝʥʦʚ (ʨʘʜʠʦʘʥʪʠʛʝʥʝʤʠʷ) ʠ 

ʠʭ ʪʦʢʩʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

(ʨʘʜʠʦʪʦʢʩʠʥʝʤʠʷ), ʩʦʪʨʫʜʥʠʢʘʤʠ ʌɻɹʅʋ 

çʌʎʊʈɹ-ɺʅʀɺʀè ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ 

ʆʃɹ (ʠʤʤʫʥʦʬʣʦʫʨʝʩʮʝʥʪʥʳʡ (ɻʫʩʘʨʦʚʘ 

ʄ.ʃ., ʅʠʟʘʤʦʚ ʈ.ʅ., ʂʠʨʰʠʥ ɺ.ɸ., 1995), 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ (ʏʝʨʥʦʚʘ ʈ.ɺ., 

ʅʠʟʘʤʦʚ ʈ.ʅ., 1995) ʠ ʘʥʪʠʪʝʣʴʥʳʡ 

ʚʘʨʠʘʥʪ ʵʨʠʪʨʦʮʠʪʘʨʥʦʛʦ ʜʠʘʛʥʦʩʪʠʢʫʤʘ 

(ʂʠʨʰʠʥ ɺ.ɸ., ʅʠʟʘʤʦʚ ʈ.ʅ., ʂʦʥʶʭʦʚ 

ɻ.ɺ., ʂʫʨʙʘʥʛʘʣʝʝʚ ʗ.ʄ., 1997) ʜʣʷ 

ʠʥʜʠʢʘʮʠʠ ʣʫʯʝʚʳʭ ʘʥʪʠʛʝʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʠʚʦʪʥʳʭ,  ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʣʫʯʝʚʦʛʦ ʘʣʣʝʨʛʝʥʘ 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʫʪʦʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʠ 

ʘʫʪʦʘʣʣʝʨʛʠʠ ʢ ʨʘʜʠʦʩʝʥʩʠʙʠʣʠʟʘʪʦʨʘʤ 

(ʐʘʨʠʬʫʣʣʠʥʘ ɼ.ʊ., 2002). 

ʇʨʦʜʦʣʞʘʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʌɻɹʅʋ 

çʌʎʊʈɹ-ɺʅʀɺʀè ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ 

ʧʦʣʫʯʝʥʠʷ ʜʠʘʛʥʦʩʪʠʢʫʤʘ ʜʣʷ ʠʥʜʠʢʘʮʠʠ 

ʨʘʜʠʦʘʥʪʠʛʝʥʦʚ ʥʘ ʦʩʥʦʚʝ 

ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ 

ʛʠʜʨʦʘʣʶʤʦʩʠʣʠʢʘʪʘ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʦʥ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʨʘʜʠʦʘʥʪʠʛʝʥʝʤʠʶ 

ʢʨʦʚʠ ʧʨʠ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʬʦʨʤʘʭ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʨʘʞʝʥʠʷ: ʣʝʛʢʦʡ, 

ʩʨʝʜʥʝʡ ʠ ʪʷʞʝʣʦʡ; ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʧʦʟʚʦʣʷʷ 

ʚʳʷʚʣʷʪʴ ʧʨʦʮʝʩʩ ʨʘʜʠʦʘʥʪʠʛʝʥʝʤʠʠ ʢʨʦʚʠ 

ʫʞʝ ʚ ʧʝʨʚʳʝ ʯʘʩʳ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ; 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʠʛʥʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʪʷʞʝʩʪʠ ʣʫʯʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʨʦʯʥʦʡ (ʵʢʩʪʨʝʥʥʦʡ) 

ʪʝʨʘʧʠʠ ʣʫʯʝʚʦʡ ʙʦʣʝʟʥʠ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ 

ʠʥʪʝʨʝʩʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʠʟʫʯʝʥʠʶ ʢʠʥʝʪʠʢʠ ʧʦʷʚʣʝʥʠʷ, ʥʘʢʦʧʣʝʥʠʷ 

ʠ ʚʳʚʝʜʝʥʠʷ (ʠʥʘʢʪʠʚʘʮʠʠ) ʨʘʜʠʦʘʥʪʠʛʝʥʘ 

ʠʟ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʜʠʘʛʥʦʩʪʠʢʫʤʘ ʚ ʨʘʥʥʠʝ 

ʩʨʦʢʠ ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ, 

ʦʙʣʫʯʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ ʞʠʚʦʪʥʳʭ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ 

ʜʦʟʦʚʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʯʘʣʘ ʨʝʛʠʩʪʨʘʮʠʠ 

ʨʘʜʠʦʘʥʪʠʛʝʥʘ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ 

ʦʙʣʫʯʝʥʥʳʭ ʞʠʚʦʪʥʳʭ; ʦʧʨʝʜʝʣʠʪʴ ʦʨʛʘʥʳ 

ʠʣʠ ʪʢʘʥʠ, ʚ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʨʘʜʠʦʘʥʪʠʛʝʥʘ, 

ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʤʦʞʥʦ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʨʘʜʠʦʟʘʱʠʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʭ 

ʦʙʣʫʯʝʥʥʳʭ ʵʣʶʘʪʦʚ; ʧʨʦʩʣʝʜʠʪʴ ʟʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʳʚʝʜʝʥʠʷ (ʠʥʘʢʪʠʚʘʮʠʠ) 

ʨʘʜʠʦʘʥʪʠʛʝʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ 

ʦʙʣʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʨʦʪʠʚʦʨʘʜʠʘʮʠʦʥʥʳʭ ʣʝʯʝʙʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ 

ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʳʪʫʝʤʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʨʘʜʠʦʟʘʱʠʪʥʳʭ ʩʨʝʜʩʪʚ.  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʮʝʣʴʶ 

ʧʨʝʜʧʨʠʥʷʪʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʨʘʜʠʦʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʘʥʪʠʛʝʥʦʚ ʚ 

ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʦʙʣʫʯʝʥʥʳʭ ʙʝʣʳʭ ʢʨʳʩ 

ʚ ʜʠʥʘʤʠʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʦʧʳʪʳ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʥʘ 72 ʚʟʨʦʩʣʳʭ ʙʝʣʳʭ ʢʨʳʩʘʭ 

ʦʙʦʝʛʦ ʧʦʣʘ ʞʠʚʦʡ ʤʘʩʩʦʡ 180-200 ʛ, 

ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ 4 ʛʨʫʧʧʳ ʧʦ 18 ʞʠʚʦʪʥʳʭ 

ʚ ʢʘʞʜʦʡ. ɾʠʚʦʪʥʳʭ 1-ʡ, 2-ʡ, 3-ʡ ʛʨʫʧʧ 

ʦʙʣʫʯʘʣʠ ʥʘ ʛʘʤʤʘ-ʫʩʪʘʥʦʚʢʝ "ʇʫʤʘ" ʩ 

ʠʩʪʦʯʥʠʢʦʤ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ 

Cs137 ʚ ʜʦʟʘʭ 3,0; 6,0 ʠ 9,0 ɻʨ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɾʠʚʦʪʥʳʭ 4-ʡ ʛʨʫʧʧʳ ʥʝ 

ʦʙʣʫʯʘʣʠ. ʏʝʨʝʟ 24, 48, 72 ʯʘʩʘ ʠ ʯʝʨʝʟ 7, 

14 ʠ 28 ʩʫʪ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʫʙʠʚʘʣʠ ʧʦ 3 

ʢʨʳʩʳ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ, ʠʟʚʣʝʢʘʣʠ 

ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ (ʩʝʣʝʟʝʥʢʫ, ʧʝʯʝʥʴ, 

ʧʦʯʢʠ, ʤʳʰʮʳ, ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ, 

ʣʝʛʢʠʝ) ʠ ʧʦʜʚʝʨʛʘʣʠ ʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʧʨʦʙʦ ʧʦʜʛʦʪʦʚʢʝ. ɼʣʷ ʵʪʦʛʦ ʚʥʫʪʨʝʥʥʠʝ 

ʦʨʛʘʥʳ ʠʟʤʝʣʴʯʘʣʠ ʥʘ ʛʦʤʦʛʝʥʠʟʘʪʦʨʝ ʜʦ 

ʢʘʰʝʦʙʨʘʟʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ɼʦʙʘʚʣʷʣʠ 

ʦʭʣʘʞʜʝʥʥʳʡ ʜʦ ʤʠʥʫʩ 20 ʦʉ 96 %-ʳʡ 

ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʧʨʦʚʦʜʠʣʠ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʧʨʠ 

ʤʝʭʘʥʠʯʝʩʢʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʥʘ 

ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʝ. ʇʦʣʫʯʝʥʥʳʡ 

ʩʧʠʨʪʦʚʦʡ ʵʢʩʪʨʘʢʪ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʧʦʜ 

ʚʘʢʫʫʤʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 27-30 ʦʉ ʥʘ 

ʨʦʪʘʮʠʦʥʥʦʤ ʚʘʢʫʫʤʥʦʤ ʠʩʧʘʨʠʪʝʣʝ. 

ʆʩʪʘʚʰʠʡʩʷ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʦʩʚʦʙʦʞʜʘʣʠ 

ʦʪ ʦʩʘʜʢʘ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ. 

ʅʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ 

(ʘʥʪʠʛʝʥʩʦʜʝʨʞʘʱʠʡ ʤʘʪʝʨʠʘʣ) 

ʧʦʜʚʝʨʛʘʣʠ ʠʤʤʫʥʦʭʠʤʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʘʛʥʦʩʪʠʢʫʤʘ ʥʘ ʦʩʥʦʚʝ 

ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ 

ʛʠʜʨʦʘʣʶʤʦʩʠʣʠʢʘʪʘ. ɺʳʙʦʨ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʙʳʣ 

ʦʙʦʩʥʦʚʘʥ ʠʩʭʦʜʷ ʠʟ ʩʣʝʜʫʶʱʠʭ 
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ʢʨʠʪʝʨʠʝʚ: ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʧʦʨʘʞʘʝʤʳʝ ʦʨʛʘʥʳ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʠ ʦʩʪʨʦʡ ʣʫʯʝʚʦʡ ʙʦʣʝʟʥʠ 

(ʩʝʣʝʟʝʥʢʘ, ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ) ʠ ʢʘʢ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʨʛʘʥʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʪʢʘʥʝʚʳʭ ʘʥʪʠʛʝʥʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ 

ʨʘʜʠʦʟʘʱʠʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʟʦʦʛʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʥʜʠʢʘʮʠʠ 

ʨʘʜʠʦʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʨʘʜʠʦʘʥʪʠʛʝʥʦʚ ʚ 

ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʦʙʣʫʯʝʥʥʳʭ ʚ 

ʩʫʙʣʝʪʘʣʴʥʳʭ (3,0 ɻʨ), ʧʦʣʫʣʝʪʘʣʴʥʳʭ (6,0 

ɻʨ) ʠ ʣʝʪʘʣʴʥʳʭ (9,0 ɻʨ) ʜʦʟʘʭ ʚ ʜʠʥʘʤʠʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʨʘʜʠʦʘʥʪʠʛʝʥʦʚ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʦʙʣʫʯʝʥʥʳʭ ʙʝʣʳʭ ʢʨʳʩ ʚ 

ʜʠʥʘʤʠʢʝ  

ʆʨʛʘʥʳ 

ʠ ʪʢʘʥʠ 

ɼʦʟʘ 

ʦʙʣʫ-

ʯʝʥʠʷ 

ʉʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʯ, ʩʫʪ) (MÑm) 

24 ʯ 48 ʯ 72 ʯ 7 ʩ 14 ʩ 28 ʩ 

ʇʝʯʝʥʴ 

3,0 1,7Ñ0,2 1,9Ñ0,3 2,3Ñ0,7 3,51Ñ0,43 2,97Ñ0,4 1,63Ñ0,37 

6,0 2,6Ñ0,1 3,17Ñ0,5 4,3Ñ0,6 6,73Ñ0,39 4,85Ñ0,51 2,75Ñ0,28 

9,0 3,9Ñ0,9 5,01Ñ1,1 5,9Ñ1,3 8,97Ñ1,5 7,33Ñ1,1 3,01Ñ0,21 

ʇʦʯʢʠ 

3,0 1,6Ñ0,3 1,7Ñ0,1 2,0Ñ0,3 3,13Ñ0,39 2,59Ñ0,41 2,17Ñ0,33 

6,0 2,4Ñ0,5 2,98Ñ0,3 3,9Ñ0,5 6,31Ñ1,1 4,15Ñ0,45 2,35Ñ0,53 

9,0 3,1Ñ0,7 4,79Ñ1,3 5,13Ñ1,1 8,29Ñ1,3 6,98Ñ1,5 2,79Ñ0,35 

ʃʝʛʢʠʝ 

3,0 1,3Ñ0,3 1,5Ñ0,1 1,9Ñ0,3 3,01Ñ0,01 2,37Ñ0,3 1,13Ñ0,1 

6,0 2,1Ñ0,1 2,45Ñ0,3 3,3Ñ0,5 5,97Ñ0,3 4,01Ñ0,1 2,4Ñ0,4 

9,0 3,1Ñ0,5 4,38Ñ1,1 4,7Ñ1,3 7,63Ñ1,1 6,33Ñ1,3 2,53Ñ0,3 

ʄʳ ʮh  r

3,0 1,1Ñ0,1 1,59Ñ0,3 1,7Ñ0,3 2,97Ñ0,9 2,21Ñ0,5 2,27Ñ0,1 

6,0 1,9Ñ0,5 2,39Ñ0,1 3,0Ñ0,7 5,25Ñ0,3 3,77Ñ0,5 2,1Ñ0,3 

9,0 2,7Ñ0,1 4,11Ñ0,9 4,43Ñ0,5 7,05Ñ0,9 5,95Ñ0,7 2,17Ñ0,5 

ʉʝʣʝ- 

ʟʝʥʢʘ 

3,0 1,5Ñ0,5 1,7Ñ0,3 2,1Ñ0,5 3,29Ñ0,3 2,69Ñ0,5 1,39Ñ0,3 

6,0 2,3Ñ0,3 2,91Ñ0,5 3,9Ñ0,7 6,35Ñ0,27 4,45Ñ0,41 2,89Ñ0,5 

9,0 3,5Ñ0,7 4,85Ñ1,3 5,1Ñ1,1 8,29Ñ1,5 6,97Ñ1,3 2,91Ñ0,1 

ʃʠʤʬ. 

ʫʟʣʳ 

3,0 1,3Ñ0,3 1,6Ñ0,5 1,9Ñ0,3 2,89Ñ0,1 2,35Ñ0,1 1,25Ñ0,3 

6,0 2,1Ñ0,1 2,55Ñ0,7 3,3Ñ0,5 5,93Ñ0,3 4,01Ñ0,5 2,53Ñ0,6 

9,0 3,1Ñ0,5 4,59Ñ0,9 4,87Ñ1,3 8,07Ñ1,1 6,1Ñ1,5 2,33Ñ0,3 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʈɹʌ-ʘʥʪʠʛʝʥʘ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʙʘʭ = 0,73 ï 0,79 log2 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ 

ʨʘʜʠʦʘʥʪʠʛʝʥʳ ʨʝʛʠʩʪʨʠʨʫʪʁʩʷ ʚʦ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʨʛʘʥʘʭ ʫʞʝ ʯʝʨʝʟ 24 ʯʘʩʘ 

ʧʦʩʣʝ ʩʫʙʣʝʪʘʣʴʥʦʛʦ (3,0 ɻʨ), 

ʧʦʣʫʣʝʪʘʣʴʥʦʛʦ (6,0 ɻʨ) ʠ ʣʝʪʘʣʴʥʦʛʦ (9,0 

ɻʨ) ʦʙʣʫʯʝʥʠʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 1,7Ñ0,2 

log2 (3,0 ɻʨ), 2,6Ñ0,1 log2 (6,0 ɻʨ) ʠ 3,0Ñ0,9 

log2 (9,0 ɻʨ). ʏʝʨʝʟ 48 ʯʘʩʦʚ ʧʦʩʣʝ 

ʦʙʣʫʯʝʥʠʷ ʪʠʪʨ ʨʘʜʠʦʘʥʪʠʛʝʥʦʚ 

ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʝʪ ʠ ʯʝʨʝʟ 48 ʯʘʩʦʚ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʠʪʠʯʝʩʢʦʤ (ʤʝʩʪʦ 

ʥʘʠʙʦʣʴʰʝʛʦ ʥʘʢʦʧʣʝʥʠʷ) ʦʨʛʘʥʝ - ʧʝʯʝʥʠ 

ʩʦʩʪʘʚʣʷʝʪ 1,9Ñ0,2 log2 (3,0 ɻʨ), 3,17Ñ0,5 

log2 (6,0 ɻʨ), 5,01Ñ1,1 log2 (9,0 ɻʨ). 

ʏʝʨʝʟ 72 ʯʘʩʘ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʚ 

ʩʫʙʣʝʪʘʣʴʥʳʭ, ʧʦʣʫʣʝʪʘʣʴʥʳʭ ʠ ʣʝʪʘʣʴʥʳʭ 

ʜʦʟʘʭ ʙʝʣʳʭ ʢʨʳʩ ʨʘʜʠʦʘʥʪʠʛʝʥʳ 

ʦʙʥʘʨʫʞʠʚʘʪʁʩʷ ʚ ʢʨʠʪʠʯʝʩʢʦʤ ʦʨʛʘʥʝ 

(ʧʝʯʝʥʠ) ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʩʦʩʪʘʚʣʷʷ 2,3Ñ0,7 log2 (3,0 

ɻʨ), 4,3Ñ0,6 log2 (6,0 ɻʨ) ʠ 5,01Ñ1,1 log2 (9,0 

ɻʨ). ʅʘ 7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʙʝʣʳʭ ʢʨʳʩ ʥʘʩʪʫʧʘʝʪ ʬʘʟʘ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʥʪʠʛʝʥʝʤʠʠ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʛʜʘ ʪʠʪʨʳ ʨʘʜʠʦʘʥʪʠʛʝʥʘ ʚ ʦʨʛʘʥʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ 

(ʜʝʧʦʥʠʨʦʚʘʥʠʷ) ʩʦʩʪʘʚʣʷʝʪ 3,5Ñ0,43 log2 

(3,0 ɻʨ), 6,73Ñ0,29 log2 (6,0 ɻʨ) ʠ 8,97Ñ1,5 

log2 (9,0 ɻʨ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ (14-ʝ ʩʫʪ) 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʘʷ ʫʙʳʣʴ ʫʨʦʚʥʷ 

ʘʥʪʠʛʝʥʝʤʠʠ (ʨʘʜʠʦʪʦʢʩʠʥʝʤʠʠ) ʦʨʛʘʥʦʚ ʠ 
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ʪʢʘʥʝʡ, ʦʜʥʘʢʦ ʨʘʟʥʠʮʘ ʪʠʪʨʦʚ 

ʨʘʜʠʦʘʥʪʠʛʝʥʘ ʚ ʦʨʛʘʥʘʭ ʥʝ ʩʫʱʝʩʪʚʝʥʥʘ, 

ʭʦʪʷ ʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʬʘʟʳ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʚ ʢʨʠʪʠʯʝʩʢʦʤ 

ʦʨʛʘʥʝ (ʧʝʯʝʥʠ) ʚ 1,18 (ʜʦʟʘ 3,0 ɻʨ), 1,38 

(ʜʦʟʘ 6,0 ɻʨ) ʠ 1,22 ʨʘʟʘ (ʜʦʟʘ 9,0 ɻʨ) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ ʘʥʪʠʛʝʥʝʤʠʠ 

ʦʨʛʘʥʠʟʤʘ ʥʘ 7 ʩʫʪʢʠ ʧʦʩʣʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʊʘʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʙʤʝʥʘ 

ʨʘʜʠʦʘʥʪʠʛʝʥʘ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ 

ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ ʢʦʥʮʘ ʦʧʳʪʘ. 

ʀʥʪʝʥʩʠʚʥʝʝ ʚʳʚʝʜʝʥʠʝ 

(ʠʥʘʢʪʠʚʘʮʠʷ, ʜʠʩʤʫʪʘʮʠʷ) ʨʘʜʠʦʘʥʪʠʛʝʥʘ 

(ʨʘʜʠʦʪʦʢʩʠʥʘ) ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ 

ʦʙʣʫʯʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ 

ʥʘʩʪʫʧʘʣʦ, ʥʘʯʠʥʘʷ ʩ 15 ʩʫʪ ʧʦʩʣʝ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʢ ʢʦʥʮʫ 

ʦʧʳʪʘ (28 ʩʫʪ) ʠʩʢʦʤʳʡ ʨʘʜʠʦʘʥʪʠʛʝʥ 

ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʨʛʘʥʘʭ ʠ 

ʪʢʘʥʷʭ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, 

ʢʦʪʦʨʳʝ ʧʦʯʪʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʘʢʦʚʳʤ, 

ʦʙʥʘʨʫʞʝʥʥʳʤ ʚ ʦʨʛʘʥʘʭ ʥʘ 24 ʯ ʧʦʩʣʝ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʤʝʪʘʙʦʣʠʟʤ 

ʨʘʜʠʦʘʥʪʠʛʝʥʦʚ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʥʦʩʠʣ 

ʘʥʘʣʦʛʠʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʦʟʳ 

ʦʙʣʫʯʝʥʠʷ, ʩʨʦʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʧʝʨʠʦʜʦʚ ʝʛʦ ʧʦʷʚʣʝʥʠʷ, ʥʘʢʦʧʣʝʥʠʷ ʠ 

ʚʳʚʝʜʝʥʠʷ (ʠʥʘʢʪʠʚʘʮʠʠ) ʠʟ ʦʨʛʘʥʠʟʤʘ. 

ʊʘʢ, ʭʘʨʘʢʪʝʨ ʥʘʢʦʧʣʝʥʠʷ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʜʠʦʘʥʪʠʛʝʥʦʚ ʚ ʦʨʛʘʥʘʭ ʠ 

ʪʢʘʥʷʭ ʦʙʣʫʯʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ 

ʞʠʚʦʪʥʳʭ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʦʟʳ ʠ ʩʨʦʢʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦʩʠʣ ʩʣʝʜʫʶʱʠʡ 

ʫʙʳʚʘʶʱʠʡ ʭʘʨʘʢʪʝʨ: ʧʝʯʝʥʴ > ʧʦʯʢʠ > 

ʩʝʣʝʟʝʥʢʘ > ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ > ʣʝʛʢʠʝ 

> ʤʳʰʮʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʦʨʛʘʥʦʚ ʠ 

ʪʢʘʥʝʡ ʦʙʣʫʯʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ 

ʞʠʚʦʪʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʟʘʚʝʨʰʘʶʱʠʡ ʧʝʨʠʦʜ ʆʃɹ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ 

ʘʥʪʠʛʝʥʝʤʠʝʡ (ʨʘʜʠʦʪʦʢʩʠʥʝʤʠʝʡ) 

ʦʨʛʘʥʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʥʘʣʠʯʠʝʤ ʚ 

ʥʠʭ ʨʘʜʠʦʘʥʪʠʛʝʥʘ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʪʠʪʨʘʭ (ʦʪ 1,1 ʜʦ 3,01 log2). ʊʘʢ, ʚ ʦʨʛʘʥʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ï ʧʝʯʝʥʠ, ʥʘ 

28-ʩʫʪ ʦʧʳʪʘ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫ 

ʦʙʣʫʯʝʥʥʳʭ ʚ ʜʦʟʝ 3,0 ɻʨ ʩʦʩʪʘʚʣʷʣʘ 1,63 

log2, ʚ ʜʦʟʝ 6,0 ɻʨ - 2,75 log2 ʠ ʚ ʜʦʟʝ 9,0 ɻʨ 

- 3,01 log2.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʘʛʥʦʩʪʠʢʫʤʘ ʥʘ ʦʩʥʦʚʝ 

ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ 

ʛʠʜʨʦʘʣʶʤʦʩʠʣʠʢʘʪʘ ʧʦʟʚʦʣʷʝʪ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʨʘʜʠʦʘʥʪʠʛʝʥʳ ʚ ʦʨʛʘʥʠʟʤʝ 

(ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ) ʦʙʣʫʯʝʥʥʳʭ ʚ ʜʦʟʘʭ, 

ʚʳʟʳʚʘʶʱʠʭ ʣʝʛʢʫʶ, ʩʨʝʜʥʶʶ ʠ ʪʷʞʝʣʫʶ 

ʩʪʝʧʝʥʴ ʆʃɹ ʚ ʧʝʨʚʳʝ ʯʘʩʳ (ʯʝʨʝʟ 24 ʯʘʩʘ) 

ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʚ ʣʝʪʘʣʴʥʦʡ ʜʦʟʝ 9,0 ɻʨ; 

ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ ʠ ʤʝʩʪʦ (ʜʝʧʦ, ʦʨʛʘʥ) 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʨʘʜʠʦʘʥʪʠʛʝʥʘ 

ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʦʟʳ 

ʦʙʣʫʯʝʥʠʷ ʠ ʫʩʪʘʥʦʚʠʪʴ ʫʨʦʚʝʥʴ 

ʘʥʪʠʛʝʥʝʤʠʠ (ʨʘʜʠʦʪʦʢʩʠʥʝʤʠʠ) 

ʦʨʛʘʥʠʟʤʘ ʚ ʟʘʚʝʨʰʘʶʱʠʡ ʧʝʨʠʦʜ ʆʃɹ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ 

ʨʘʜʠʦʘʥʪʠʛʝʥʝʤʠʠ ʦʨʛʘʥʠʟʤʘ (ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʘʛʥʦʩʪʠʢʫʤʘ 

ʥʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ 

ʛʠʜʨʦʘʣʶʤʦʩʠʣʠʢʘʪʘ, ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʚ 

ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ ʵʢʩʪʨʝʥʥʦʡ 

ʧʨʠʞʠʟʥʝʥʥʦʡ ʠʤʤʫʥʦʜʠʘʛʥʦʩʪʢʠ ʦʩʪʨʦʡ 

ʣʫʯʝʚʦʡ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ; ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʵʢʩʪʨʝʥʥʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʠ ʦʩʪʨʦʡ ʣʫʯʝʚʦʡ 

ʙʦʣʝʟʥʠ; ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʘ 

ʪʝʯʝʥʠʷ ʠ ʠʩʭʦʜʘ ʆʃɹ; ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʨʘʜʠʦʘʥʪʠʛʝʥʦʚ ʚ 

ʦʙʣʫʯʝʥʥʦʤ ʦʨʛʘʥʠʟʤʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʨʘʜʠʦʟʦʦʘʥʪʠʛʝʥʘ ʜʣʷ ʛʠʧʝʨʠʤʤʫʥʠʟʘʮʠʠ 

ʞʠʚʦʪʥʳʭ ʣʫʯʝʚʳʤ ʘʥʪʠʛʝʥʦʤ ʠ ʧʦʣʫʯʝʥʠʷ 

ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ 

ʨʝʢʦʚʘʣʝʩʮʝʥʪʥʳʭ ʧʨʦʪʠʚʦʨʘʜʠʘʮʠʦʥʥʳʭ 

ʣʝʯʝʙʥʳʭ ʩʳʚʦʨʦʪʦʢ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

(ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ) ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 
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ʀɿʋʏɽʅʀɽ ʋʈʆɺʅʗ ʈɸɼʀʆɸʅʊʀɻɽʅɽʄʀʀ ɺʅʋʊʈɽʅʅʀʍ ʆʈɻɸʅʆɺ ʆɹʃʋʏɽʅʅʓʍ 

ɹɽʃʓʍ ʂʈʓʉ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɼʀɸɻʅʆʉʊʀʂʋʄɸ ʅɸ ʆʉʅʆɺɽ 

ɺʓʉʆʂʆɼʀʉʇɽʈʉʅʓʍ ʏɸʉʊʀʎ ɻʀɼʈʆɸʃʖʄʆʉʀʃʀʂɸʊɸ 

 

ɻʘʡʥʫʣʣʠʥ ʈ.ʈ., ʄʠʥʛʘʣʝʝʚ ɼ.ʅ., ʄʘʡʦʨʦʚʘ ɽ.ʅ., ʉʳʯʝʚ ʂ.ɺ., ʀʜʨʠʩʦʚ ɸ.ʄ., ʐʘʢʫʨʦʚ ʄ.ʄ., 

ʄʫʭʘʤʝʪʰʠʥ ʀ.ʈ. 

ʈʝʟʶʤʝ 

 

ɺ ʌɻɹʅʋ çʌʎʊʈɹ-ɺʅʀɺʀè ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʜʠʘʛʥʦʩʪʠʢʫʤʘ ʜʣʷ 

ʠʥʜʠʢʘʮʠʠ ʨʘʜʠʦʘʥʪʠʛʝʥʦʚ ʥʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʛʠʜʨʦʘʣʶʤʦʩʠʣʠʢʘʪʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ 

ʨʘʜʠʦʘʥʪʠʛʝʥʝʤʠʶ ʢʨʦʚʠ ʧʨʠ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʬʦʨʤʘʭ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʨʘʞʝʥʠʷ: ʣʝʛʢʦʡ, 

ʩʨʝʜʥʝʡ ʠ ʪʷʞʝʣʦʡ; ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʧʦʟʚʦʣʷʷ ʚʳʷʚʣʷʪʴ ʧʨʦʮʝʩʩ 

ʨʘʜʠʦʘʥʪʠʛʝʥʝʤʠʠ ʢʨʦʚʠ ʫʞʝ ʚ ʧʝʨʚʳʝ ʯʘʩʳ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ; ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʠʛʥʘʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʷʞʝʩʪʠ ʣʫʯʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʨʦʯʥʦʡ (ʵʢʩʪʨʝʥʥʦʡ) ʪʝʨʘʧʠʠ 

ʣʫʯʝʚʦʡ ʙʦʣʝʟʥʠ. ʇʨʝʜʩʪʘʚʣʷʣʦʩʴ ʠʥʪʝʨʝʩʥʳʤ ʠʩʧʳʪʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʦʚʦʛʦ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʦ ʠʥʜʠʢʘʮʠʠ ʨʘʜʠʦʘʥʪʠʛʝʥʦʚ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ. 

 

STUDYING THE LEVEL OF RADIOANTIGENEMIA IN THE INTERNAL ORGANS OF 

IRRADIATED WHITE RATS USING A DIAGNOSTICUM BASED ON HIGHLY DISPERSED 

HYDROALUMINOSILICATE PARTICLES 

 

Gainullin R.R., Mingaleev D.N., Mayorova E.N., Sychev K.V., Idrisov A.M., Shakurov M.M., 

Mukhametshin I.R. 

Summary 

 

The Federal State Budgetary Scientific Institution "FCTRB-VNIVI" has developed a method 

for obtaining a diagnosticum for indicating radioantigens based on highly dispersed particles of 

hydroaluminosilicate. The advantage of the developed drug is that it makes it possible to detect 

blood radioantigenemia in all possible forms of radiation damage: mild, moderate and severe; has a 

higher sensitivity, making it possible to detect the process of blood radioantigenemia already in the 

first hours after irradiation; provides signal information about the severity of radiation injury and 

the need for urgent (emergency) treatment of radiation sickness. It seemed interesting to test the 

effectiveness of a new diagnostic drug for the indication of radioantigens in the organs and tissues 

of laboratory animals. 
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ɺɽʊɽʈʀʅɸʈʅʆ-ʉɸʅʀʊɸʈʅɸʗ ʆʎɽʅʂɸ ʄʗʉɸ ʂʈʆʃʀʂʆɺ ʅɸ ʌʆʅɽ 
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ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʠʦʥʠʟʠʨʫʶʱʝʝ ʦʙʣʫʯʝʥʠʝ, 

ʢʨʦʣʠʢʠ, ʣʫʯʝʚʘʷ ʙʦʣʝʟʥʴ, ʤʷʩʦ 

Keywords: veterinary and sanitary examination, ionizing radiation, rabbits, radiation 

sickness, meat 

 

ʇʦʚʳʰʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʭ, ʧʠʱʝʚʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʛʦʩʫʜʘʨʩʪʚʘ [2]. 

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʘʪʦʤʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʧʨʦʚʦʮʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʧʘʜʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʷʜʝʨʥʦʛʦ ʜʝʣʝʥʠʷ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʥʝʠʟʤʝʥʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʨʘʞʝʥʠʡ 

ʫ ʞʠʚʦʪʥʳʭ, ʚ ʪ.ʯ. ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

[1]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ 

ʜʣʷ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʩ ʣʫʯʝʚʳʤʠ 

ʧʦʨʘʞʝʥʠʷʤʠ ʯʘʱʝ ʧʨʘʢʪʠʢʫʶʪ 

ʧʨʠʤʝʥʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʩʠʣʫ ʠʭ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ ʠ ʦʪʩʫʪʩʪʚʠʷ 

ʚʳʨʘʞʝʥʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ [10-11]. 

ʇʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʧʦʣʫʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʠ ʥʝ ʫʩʪʫʧʘʶʱʝʡ ʧʦ 

ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ ʦʪ ʧʦʨʘʞʝʥʥʳʭ 

ʠʟʣʫʯʝʥʠʝʤ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʠʭ ʣʝʯʝʥʠʷ. ʉʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ [4-9, 

12]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʦʮʝʥʢʘ ʤʷʩʘ 

ʢʨʦʣʠʢʦʚ, ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʥʥʳʭ 

ʨʘʜʠʦʟʘʱʠʪʥʳʤ ʤʠʢʨʦʙʥʳʤ ʩʨʝʜʩʪʚʦʤ ʥʘ 

ʦʩʥʦʚʝ ʨʘʜʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ 

Escherichia coli ʰʪ. çʇʃ-6è [3]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 

ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝ ʠ ʣʘʙʦʨʘʪʦʨʠʠ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʨʘʜʠʦʵʢʦʣʦʛʠʠ 

ʌɻɹʅʋ çʌʎʊʈɹ-ɺʅʀɺʀè. ʕʢʩʧʝʨʠʤʝʥʪ 

ʙr ʣ ʧʦʩʪʘʚʣʝʥ ʥʘ 15 ʛʦʜʦʚʘʣʳʭ ʢʨʦʣʠʢʘʭ 

ʧʦʨʦʜʳ ʠhʥʰʠʣʣʘ ʞʠʚʦʡ ʤʘʩʩʦʡ 2,5-3 ʢʛ, 

ʢʦʪʦʨʳʭ ʨʘʟʜʝʣʠʣʠ ʥʘ 3 ʛʨʫʧʧʳ ʧʦ 5 

ʞʠʚʦʪʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ 

ï ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʚʪʦʨʘʷ ï 

ʦʙʣʫʯʝʥʥʳʝ ʞʠʚʦʪʥʳʝ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʥʥʳʝ ʨʘʜʠʦʟʘʱʠʪʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʠ ʪʨʝʪʴʷ ï ʢʦʥʪʨʦʣʴ ʦʙʣʫʯʝʥʠʷ. 

ʃʫʯʝʚʫʶ ʙʦʣʝʟʥʴ ʞʠʚʦʪʥʳʭ 

ʤʦʜʝʣʠʨʦʚʘʣʠ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʡ ʫʩʪʘʥʦʚʢʝ 

ɻʋɹ-20 ʩ ʠʩʪʦʯʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ Cs-137 ʠ 

ʤʦʱʥʦʩʪʴʶ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ 2,36Ĭ10-

5 ɸ/ʢʛ. 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʫʙʦʷ ʢʨʦʣʠʢʦʚ 

ʧʨʦʠʟʚʦʜʠʣʠ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, 

ʚʟʚʝʰʠʚʘʥʠʝ, ʫʯʠʪʳʚʘʣʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ, ʩʦʩʪʦʷʥʠʝ ʚʠʜʠʤʳʭ ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ ʠ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʫʧʠʪʘʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʦʙʨʘʱʘʣʠ 

ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ ʚʳʜʝʣʝʥʠʡ ʠʟ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʪʚʝʨʩʪʠʡ, ʧʦʜʢʦʞʥʳʭ 

ʦʧʫʭʦʣʝʡ, ʥʝʢʨʦʟʦʚ ʥʘ ʢʦʞʝ, ʩʫʜʦʨʦʛ ʠ 

ʧʘʨʘʣʠʯʝʡ. ʋʙʦʡ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʥʘ 

15 ʩʫʪʢʠ ʦʧʳʪʘ, ʞʠʚʦʪʥʳʝ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʧʨʝʜʫʙʦʡʥʦʡ ʚʳʜʝʨʞʢʝ: ʦʛʨʘʥʠʯʝʥʠʝ 

ʢʦʨʤʣʝʥʠʷ ʠ ʧʦʝʥʠʷ, ʟʘ 5 ʠ 3 ʯ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʫʶ ʦʮʝʥʢʫ 

ʤʷʩʘ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ 

ʥʫʪʨʦʚʢʠ ʠ ʩʥʷʪʠʷ ʰʢʫʨʢʠ. ɸʥʘʣʠʟ 

ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʝʥʥʦʛʦ ʤʷʩʘ ʚʳʧʦʣʥʷʣʠ 

ʢʦʤʧʣʝʢʩʥʦ, ʚʢʣʶʯʘʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʧʨʝʜʫʙʦʡʥʦʛʦ ʦʩʤʦʪʨʘ 

ʞʠʚʦʪʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʢʨʦʣʠʢʦʚ 1-ʡ ʠ 2-ʡ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ, ʘʧʧʝʪʠʪ 

ʩʦʭʨʘʥʝʥ, ʰʝʨʩʪʴ ʛʣʘʜʢʘʷ, ʙʣʝʩʪʷʱʘʷ, 

ʨʘʚʥʦʤʝʨʥʦ ʧʨʠʣʝʛʘʝʪ ʢ ʪʝʣʫ, ʭʦʨʦʰʦ 

ʫʜʝʨʞʠʚʘʝʪʩʷ ʚ ʢʦʞʝ, ʮʚʝʪ ʚʠʜʠʤʳʭ 

ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʙʣʝʜʥʦ-ʨʦʟʦʚʳʡ, 

ʠʩʪʝʯʝʥʠʡ ʠʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʪʚʝʨʩʪʠʡ ʥʝ 

ʦʪʤʝʯʝʥʦ. ʂʣʠʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

(ʪʝʤʧʝʨʘʪʫʨʘ, ʧʫʣʴʩ, ʯʘʩʪʦʪʘ ʜʳʭʘʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ) ʚ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ. ʆʙʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʢʨʦʣʠʢʦʚ 3-ʡ ʛʨʫʧʧʳ ʙʳʣʦ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʦʜʥʘʢʦ ʞʠʚʦʪʥʳʝ 

ʙʳʣʠ ʤʘʣʦʧʦʜʚʠʞʥʳʤʠ, ʩʣʘʙʦ ʨʝʘʛʠʨʦʚʘʣʠ 

ʥʘ ʧʦʜʘʥʥʳʡ ʢʦʨʤ, ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ 

ʘʧʧʝʪʠʪʘ, ʥʘ ʚʠʜʠʤʳʭ ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʢʘʭ ʧʦʷʚʣʝʥʠʝ ʝʜʠʥʠʯʥʳʭ 

ʢʨʦʚʦʠʟʣʠʷʥʠʡ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʞʠʚʦʪʥʳʤʠ 1-ʡ ʠ 2-ʡ ʛʨʫʧʧ. 

ʇʨʠ ʧʦʩʣʝʫʙʦʡʥʦʤ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʤ ʦʩʤʦʪʨʝ ʪʫʰʝʢ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ ʢʨʦʣʠʢʦʚ ʛʨʫʧʧ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʠ ʧʦʜʚʝʨʛʥʫʪʳʭ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʠʩʧʳʪʫʝʤʳʤ ʨʘʜʠʦʟʘʱʠʪʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʚʠʜʠʤʳʭ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ, ʩʪʝʧʝʥʴ 

ʦʙʝʩʢʨʦʚʣʠʚʘʥʠʷ ʭʦʨʦʰʘʷ, ʪʫʰʢʠ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʩʚʝʪʣʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, 

ʞʠʨʦʚʘʷ ʪʢʘʥʴ ʙʝʣʦʚʘʪʦ-ʞʝʣʪʦʡ ʦʢʨʘʩʢʠ. 

ʊʫʰʢʠ ʞʠʚʦʪʥʳʭ ʧʦ ʫʧʠʪʘʥʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʫ ʦʙʨʘʙʦʪʢʠ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʢ ʪʫʰʢʘʤ ʢʨʦʣʠʢʦʚ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 27747-2016. 

ʇʨʦʚʝʜʝʥʠʝʤ ʦʩʤʦʪʨʘ ʪʫʰʝʢ 

ʢʨʦʣʠʢʦʚ ʛʨʫʧʧʳ ʦʙʣʫʯʝʥʠʷ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʨʘʥʥʷʷ ʩʪʘʜʠʷ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ: ʝʜʠʥʠʯʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʥʘ 

ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʝ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ 

ʧʣʝʚʨʝ, ʩʣʠʟʠʩʪʦʡ ʢʠʰʝʯʥʠʢʘ, ʩʝʣʝʟʝʥʢʝ. 

ʉʝʣʝʟʝʥʢʘ ʫʤʝʥʴʰʝʥʘ ʚ ʨʘʟʤʝʨʘʭ. ɺ 

ʦʩʪʘʣʴʥʳʭ ʦʨʛʘʥʘʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 
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ʭʦʨʦʰʘʷ, ʪʫʰʢʠ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʩʚʝʪʣʦ-

ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʣʠʧʢʘʷ 

ʉʪʝʧʝʥʴ ʦʙʝʩʢʨʦʚʣʠʚʘʥʠʷ 
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ʭʘʨʘʢʪʝʨʥʦʛʦ ʩʚʝʪʣʦ-

ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʣʠʧʢʘʷ 

ʉʪʝʧʝʥʴ ʦʙʝʩʢʨʦʚʣʠʚʘʥʠʷ 

ʭʦʨʦʰʘʷ, ʪʫʰʢʠ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʩʚʝʪʣʦ-

ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ ʩ ʥʘʣʠʯʠʝʤ 

ʝʜʠʥʠʯʥʳʭ ʢʨʦʚʦʠʟʣʠʷʥʠʡ, 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʣʠʧʢʘʷ 

ʄʳʰʮʳ ʥʘ 

ʨʘʟʨʝʟʝ 
ʉʣʝʛʢʘ ʚʣʘʞʥʳʝ ʉʣʝʛʢʘ ʚʣʘʞʥʳʝ ʉʣʝʛʢʘ ʚʣʘʞʥʳʝ 

ʂʦʥʩʠʩʪʝʥʮʠʷ 

ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ 

ʅʘ ʩʚʝʞʝʤ ʨʘʟʨʝʟʝ ʤʷʩʦ 

ʧʣʦʪʥʦʝ, ʫʧʨʫʛʦʝ; ʧʨʠ 

ʥʘʜʘʚʣʠʚʘʥʠʠ ʷʤʢʘ 

ʙʳʩʪʨʦ ʚʳʨʘʚʥʠʚʘʝʪʩʷ 

ʅʘ ʩʚʝʞʝʤ ʨʘʟʨʝʟʝ ʤʷʩʦ 

ʧʣʦʪʥʦʝ, ʫʧʨʫʛʦʝ; ʧʨʠ 

ʥʘʜʘʚʣʠʚʘʥʠʠ ʷʤʢʘ 

ʙʳʩʪʨʦ ʚʳʨʘʚʥʠʚʘʝʪʩʷ 

ʅʘ ʩʚʝʞʝʤ ʨʘʟʨʝʟʝ ʤʷʩʦ 

ʧʣʦʪʥʦʝ, ʫʧʨʫʛʦʝ; ʧʨʠ 

ʥʘʜʘʚʣʠʚʘʥʠʠ ʷʤʢʘ ʙʳʩʪʨʦ 

ʚʳʨʘʚʥʠʚʘʝʪʩʷ 

ɿʘʧʘʭ 

ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ 

ʉʧʝʮʠʬʠʯʝʩʢʠʡ ʟʘʧʘʭ, 

ʩʚʦʡʩʪʚʝʥʥʳʡ ʜʣʷ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʚʝʞʝʛʦ 

ʤʷʩʘ 

ʉʧʝʮʠʬʠʯʝʩʢʠʡ ʟʘʧʘʭ, 

ʩʚʦʡʩʪʚʝʥʥʳʡ ʜʣʷ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʚʝʞʝʛʦ 

ʤʷʩʘ 

ʉʧʝʮʠʬʠʯʝʩʢʠʡ ʟʘʧʘʭ, 

ʩʚʦʡʩʪʚʝʥʥʳʡ ʜʣʷ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ʩʚʝʞʝʛʦ ʤʷʩʘ 

ʉʦʩʪʦʷʥʠʝ ʞʠʨʘ ɾʝʣʪʦʚʘʪʦ-ʙʝʣʦʛʦ ʮʚʝʪʘ ɾʝʣʪʦʚʘʪʦ-ʙʝʣʦʛʦ ʮʚʝʪʘ ɾʝʣʪʦʚʘʪʦ-ʙʝʣʦʛʦ ʮʚʝʪʘ 

ɹʫʣʴʦʥ ʇʨʦʟʨʘʯʥʳʡ, ʘʨʦʤʘʪʥʳʡ ʇʨʦʟʨʘʯʥʳʡ, ʘʨʦʤʘʪʥʳʡ ʇʨʦʟʨʘʯʥʳʡ, ʘʨʦʤʘʪʥʳʡ 

 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʫʰʝʢ ʢʨʦʣʠʢʦʚ 1-2 

ʛʨʫʧʧ ʧʦʩʣʝ ʩʦʟʨʝʚʘʥʠʷ ʤʷʩʘ ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʨʦʯʝʢ ʧʦʜʩʳʭʘʥʠʷ ʙʣʝʜʥʦ-

ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʩʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʛʨʫʜʥʦʡ 

ʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʝʡ ʦʩʪʘʝʪʩʷ ʚʣʘʞʥʦʡ ʠ 

ʙʣʝʩʪʷʱʝʡ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ, ʦʩʥʦʚʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʘ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʥʝ 
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ʠʤʝʣʠ ʤʝʞʜʫ ʩʦʙʦʡ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʨʘʟʣʠʯʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʜʘʥʥʦʝ ʤʷʩʦ ʢʘʢ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 

20235.0-74 çʄʷʩʦ ʢʨʦʣʠʢʦʚ. ʄʝʪʦʜʳ 

ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘè. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚʳʰʝ, ʦʙʨʘʟʮʳ ʤʷʩʘ ʦʪ 

ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʢ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʤʫ ʤʷʩʫ. 

ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʮʦʚ ʤʷʩʘ ʙʳʣʠ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʷʩʘ ʢʨʦʣʠʢʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 

ʆʙʨʘʟʮʳ ʤʷʩʘ 

ɻʨʫʧʧʘ ˉ 1 

(ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ) 

ɻʨʫʧʧʘ ˉ 2 

(ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʥʥʳʝ 

ʦʙʣʫʯʝʥʥʳʝ ʞʠʚʦʪʥʳʝ) 

ɻʨʫʧʧʘ ˉ 3 

(ʢʦʥʪʨʦʣʴ 

ʦʙʣʫʯʝʥʠʷ) 

pH 5,81Ñ0,12 5,86Ñ0,12 5,75Ñ0,11 

ʈʝʘʢʮʠʷ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ ʇʦʣʦʞʠʪʝʣʴʥʦ ʇʦʣʦʞʠʪʝʣʴʥʦ ʇʦʣʦʞʠʪʝʣʴʥʦ 

ʈʝʘʢʮʠʷ ʩ ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʴʶ ʆʪʨʠʮʘʪʝʣʴʥʦ ʆʪʨʠʮʘʪʝʣʴʥʦ ʆʪʨʠʮʘʪʝʣʴʥʦ 

ʋʨʦʚʝʥʴ ʘʤʠʥʦʘʤʤʠʘʯʥʦʛʦ 

ʘʟʦʪʘ, ʤʛ 
1,63Ñ0,05 1,63Ñ0,06 1,62Ñ0,04 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʣʝʪʫʯʠʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʤʛ KOH 
1,71Ñ0,12 1,82Ñ0,08 1,67Ñ0,09 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ (pH) ʚ 

ʚʳʪʷʞʢʘʭ ʠʟ ʤʷʩʘ ʛʨʫʧʧʳ ˉ 1 ʠ ˉ 2 

ʩʦʩʪʘʚʠʣʘ 5,81Ñ0,12 ʠ 5,86Ñ0,12, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʢʘʟʘʪʝʣʷʤ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʷʩʘ ʢʨʦʣʠʢʦʚ. 

ʅʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʦʙʨʘʟʮʘʭ ʛʨʫʧʧʳ ˉ 3 

(ʢʦʥʪʨʦʣʴ ʦʙʣʫʯʝʥʠʷ), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʦʟʨʝʚʘʥʠʝ ʤʷʩʘ. ʈʝʘʢʮʠʷ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ 

ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʙʳʣʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʩ ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʴʶ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ 

ʜʣʷ ʩʚʝʞʝʛʦ ʤʷʩʘ. ʇʦʢʘʟʘʪʝʣʴ 

ʘʤʠʥʦʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʥʘʭʦʜʠʣʩʷ 

ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ 1,62-1,63 ʤʛ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʃɾʂ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1,67 ʜʦ 

1,82 ʤʛ KOH ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʟʥʘʯʝʥʠʠ 

ʜʣʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʷʩʘ 2,25 ʤʛ KOH. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʫʩʪʘʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʦʙʨʘʟʮʳ 

ʤʷʩʘ ʢʨʦʣʠʢʦʚ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʧʦʢʘʟʘʪʝʣʷʤ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʷʩʘ. ʇʨʠʤʝʥʝʥʠʝ 

ʨʘʜʠʦʟʘʱʠʪʥʦʛʦ ʤʠʢʨʦʙʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ 

ʦʩʥʦʚʝ ʨʘʜʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ 

Escherichia coli ʰʪ. çʇʃ-6è ʩ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʢʨʦʣʠʢʘʤ ʟʘ 

ʩʫʪʢʠ ʜʦ ʚʥʝʰʥʝʛʦ ʛʘʤʤʘ-ʦʙʣʫʯʝʥʠʷ, 

ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʮʝʥʥʦʩʪʴ ʤʷʩʘ, ʥʝ ʫʭʫʜʰʠʚ ʧʨʠ ʵʪʦʤ ʝʛʦ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʷʩʦ ʜʣʷ 

ʧʠʱʝʚʳʭ ʮʝʣʝʡ. 
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ɻʘʣʣʷʤʦʚʘ ʄ.ʖ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʦʮʝʥʢʘ ʤʷʩʘ ʢʨʦʣʠʢʦʚ, 

ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʥʥʳʭ ʨʘʜʠʦʟʘʱʠʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʥʘ ʦʩʥʦʚʝ ʨʘʜʠʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʚʘʨʠʘʥʪʘ E. coli ʰʪ. çʇʃ-6è. ɸʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʙʳʣ ʚʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩʥʦ, ʚʢʣʶʯʘʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʩʝ ʦʙʨʘʟʮʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʤʫ ʤʷʩʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʜʠʦʟʘʱʠʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʢʨʦʣʠʢʘʤ 

ʟʘ ʩʫʪʢʠ ʜʦ ʚʥʝʰʥʝʛʦ ʛʘʤʤʘ-ʦʙʣʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʤʷʩʘ, 

ʥʝ ʫʭʫʜʰʠʚ ʧʨʠ ʵʪʦʤ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʠʱʝʚʳʭ 

ʮʝʣʝʡ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ. 

 

VETERINARY AND SANITARY EVALUATION OF RABBIT MEAT BACKGROUND OF 

THE APPLICATION OF A RADIO PROTECTIVE DRUG 

 

Gallyamova M.Yu. 

Summary 

 

The purpose of the work was the veterinary and sanitary assessment of rabbit meat 

prevented with a radioprotective agent based on a radiomodified variant of E. coli st. ñPL-6ò. The 

meat quality analysis was carried out comprehensively, including organoleptic, morphological and 

physicochemical studies. All samples met the requirements for good-quality meat. As a result, it 

was established that the use of a radioprotective agent for prophylactic purposes in rabbits one day 

before external gamma irradiation allows preserving the biological value of meat without 

deteriorating its quality indicators, and allows it to be used for food purposes without restrictions.
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ʇʠʨʝʪʨʦʠʜʥʳʝ ʠʥʩʝʢʪʠʮʠʜʳ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʠ ʙʳʪʦʚʦʡ ʭʠʤʠʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʝʢʪʠʮʠʜʦʚ ʧʨʠʤʝʥʷʶʪ 

ʧʨʝʧʘʨʘʪʳ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʨʝʪʨʦʠʜʦʚ, 

ʦʙʣʘʜʘʶʱʠʝ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʠʥʩʝʢʪʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʥʠʟʢʦʡ 

ʪʦʢʩʠʯʥʦʩʪʴʶ ʜʣʷ ʞʠʚʦʪʥʳʭ [1]. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚ ʦʧʳʪʘʭ ʥʘ ʙʝʣʳʭ ʢʨʳʩʘʭ ʠ 

ʪʝʣʷʪʘʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʠʨʝʪʨʦʠʜʥʳʡ ʧʨʝʧʘʨʘʪ ʧʨʠ ʤʝʪʘʙʦʣʠʟʤʝ 

ʠ ʜʝʪʦʢʩʠʢʘʮʠʠ ʥʝ ʫʛʥʝʪʘʝʪ 

ʘʥʪʠʪʦʢʩʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʧʝʯʝʥʠ [2]. 

ʆʜʥʘʢʦ ʧʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʚ 

ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʥʝʡʨʦʪʦʢʩʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ [6, 14]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʠʥʪʦʢʩʠʢʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʩʠʤʧʪʦʤʳ ʥʘʨʫʰʝʥʠʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, 

ʧʝʯʝʥʠ, ʦʪʤʝʯʝʥʦ ʚʣʠʷʥʠʝ ʥʘ 

ʦʢʩʠʛʝʥʘʟʥʫʶ ʩʠʩʪʝʤʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʤʝʝʪʩʷ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ ʧʦ 

ʚʦʟʤʦʞʥʦʤʫ ʜʝʡʩʪʚʠʶ ʧʠʨʝʪʨʦʠʜʦʚ ʥʘ 

ʨʘʟʚʠʪʠʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʵʤʙʨʠʦʥʘʣʴʥʳʡ ʧʝʨʠʦʜ [3, 5].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʛʦ 

ʠ ʪʝʨʘʪʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʷʪʩʷ ʩ ʮʝʣʴʶ ʚʥʝʜʨʝʥʠʷ 

ʠʭ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʠ ʚʝʪʝʨʠʥʘʨʥʫʶ 

ʤʝʜʠʮʠʥʫ ʠ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ. ʊʦʢʩʠʯʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ 

ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʪ ʩʦʩʪʦʷʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ, 

ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʘʩʧʝʢʪʦʚ, ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʩʦʩʪʘʚʘ ʠʟʫʯʘʝʤʦʛʦ ʚʝʱʝʩʪʚʘ, ʚ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʪʦʢʩʠʢʦʣʦʛʠʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ [4]. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʚ 1961 ʛ. ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʯʪʦ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʤʦʛʫʪ ʧʨʦʥʠʢʘʪʴ 

ʩʢʚʦʟʴ ʧʣʘʮʝʥʪʫ ʠ ʦʢʘʟʳʚʘʪʴ ʥʘ ʧʣʦʜ 

ʪʝʨʘʪʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʳʝ 

ʜʥʠ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʭʠʤʠʦʧʨʝʧʘʨʘʪʦʚ 

ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ 

ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʫ ʧʣʦʜʘ. ʊʘʢ, 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦʙʦʯʥʳʝ 

ʵʬʬʝʢʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʘʥʥʠʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʝʧʘʨʘʪʦʚ ʛʨʫʧʧʳ 

ʧʠʨʝʪʨʦʠʜʦʚ ʥʘ ʥʝʨʚʥʦʝ ʨʘʟʚʠʪʠʝ 

ʛʨʳʟʫʥʦʚ [10]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣʦ 

ʠʟʫʯʝʥʠʝ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʅʝʦʩʪʦʤʦʟʘʥʘ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩʘʭ ʜʣʷ 

ʦʙʦʩʥʦʚʘʥʠʷ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠ 

ʧʨʝʧʘʨʘʪ ʧʨʦʠʟʚʦʜʩʪʚʘ Seva Sante Animal 

(ʌʨʘʥʮʠʷ) - ʅʝʦʩʪʦʤʘʟʘʥ ʢʦʥʮʝʥʪʨʘʪ 55 ʛ/ʣ 

(ʪʝʪʨʘʤʝʪʨʠʥ 50 ʛ/ʣ + ʮʠʧʝʨʤʝʪʨʠʥ 5 ʛ/ʣ). 

ʇʨʝʧʘʨʘʪ ʩʦʜʝʨʞʠʪ ʪʨʘʥʩʤʠʢʩ ʠ 

ʪʝʪʨʘʤʝʪʨʠʥ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʠʪʝʣʝ, 

ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʥʝʡʨʦʪʦʢʩʠʥʳ ʥʘ 

ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʫʶ ʥʝʨʚʥʫʶ 

ʩʠʩʪʝʤʫ ʵʢʪʦʧʘʨʘʟʠʪʦʚ. ʇʨʝʧʘʨʘʪ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʞʠʚʦʪʥʳʤ 

ʜʣʷ ʙʦʨʴʙʳ ʩ ʵʢʪʦʧʘʨʘʟʠʪʘʤʠ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʫʥʠʯʪʦʞʝʥʠʷ ʤʫʭ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʠ 

ʧʦʜʩʦʙʥʳʭ ʧʦʤʝʱʝʥʠʷʭ [9].  

ʆʧʳʪ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʟʤʦʞʥʳʭ 
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ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʠʭ ʠ ʪʝʨʘʪʦʛʝʥʥʳʭ 

ʩʚʦʡʩʪʚ ʅʝʦʩʪʦʤʦʟʘʥʘ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ. 

ɼʣʷ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 36 ʧʦʣʦʚʦʟʨʝʣʳʭ 

ʙʝʨʝʤʝʥʥʳʭ ʩʘʤʦʢ ʥʝʣʠʥʝʡʥʳʭ ʙʝʣʳʭ 

ʢʨʳʩ, ʤʘʩʩʦʡ ʪʝʣʘ ʢ ʥʘʯʘʣʫ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪ 180 ʜʦ 220 ʛ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʛʨʳʟʫʥʳ 

ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

çʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭè 

[3]. ʀʟʫʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ 

ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

çʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚè [8] ʠ ʩʦʛʣʘʩʥʦ 

çʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦ ʠʟʫʯʝʥʠʶ 

ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʚʣʠʷʥʠʷ ʠʭ 

ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶè [7]. 

ʀʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʅʝʦʩʪʦʤʦʟʘʥʘ ʥʘ ʵʤʙʨʠʦʥʳ 

ʢʨʳʩ ʚ ʘʥʪʝʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʧʨʦʚʦʜʠʣʠ 

ʤʝʪʦʜʦʤ ʢʫʧʘʥʠʷ ʚ ʅʝʦʩʪʦʤʦʟʘʥʝ 0,1 % 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʤʠʥʫʪʳ. 

ʆʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 

ʛʨʫʧʧʳ (n=9), ʢʨʳʩ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʢʫʧʘʣʠ 

ʚ ʅʝʦʩʪʦʤʦʟʘʥʝ 0,1 %-ʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩ 

1-ʛʦ ʧʦ 6-ʡ ʜʥʠ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ ï ʚ ʧʝʨʠʦʜ ʩ 6-ʛʦ ʧʦ 16-ʳʡ ʜʥʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ï ʩ 16-ʛʦ 

ʧʦ 19-ʡ ʜʥʠ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɾʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (n=9) ʢʫʧʘʣʠ ʚ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. ʅʘ 20-ʡ ʜʝʥʴ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ 

ʫʤʝʨʱʚʣʝʥʠʷ ʧʦʜʚʝʨʛʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʶ. 

ʆʮʝʥʠʚʘʣʠ ʩʦʩʪʦʷʥʠʝ ʤʘʪʢʠ, ʧʣʘʮʝʥʪ ʠ 

ʧʣʦʜʦʚ, ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʪʳʭ 

ʪʝʣ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʠʟʫʯʘʣʠ ʩʦʩʪʦʷʥʠʝ 

ʧʣʦʜʦʚ ʚ ʨʦʛʘʭ ʤʘʪʢʠ. ɿʥʘʷ ʯʠʩʣʦ ʞʠʚʳʭ 

ʧʣʦʜʦʚ, ʞʝʣʪʳʭ ʪʝʣ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʤʝʩʪ 

ʠʤʧʣʘʥʪʘʮʠʠ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʚʳʯʠʩʣʷʣʠ 

ʦʙʱʫʶ, ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʫʶ ʠ 

ʧʦʩʪʠʤʧʣʘʥʪʘʮʠʦʥʥʫʶ ʩʤʝʨʪʥʦʩʪʴ 

ʟʘʨʦʜʳʰʝʡ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʄʝʞʜʫʥʘʨʦʜʥʳʤ 

ʢʦʤʠʪʝʪʦʤ ʧʦ ʵʪʠʢʝ ʞʠʚʦʪʥʳʭ ʠ ʵʪʠʯʝʩʢʠʤ 

ʢʦʤʠʪʝʪʦʤ ʫʯʨʝʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ. ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚʳʧʦʣʥʷʣʠʩʴ ʩʦʛʣʘʩʥʦ ʇʨʘʚʠʣʘʤ 

ʛʫʤʘʥʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʣʘʙʦʨʘʪʦʨʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ. ɺʩʝ ʧʨʦʮʝʜʫʨʳ ʩ ʞʠʚʦʪʥʳʤʠ 

ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɼʠʨʝʢʪʠʚʦʡ 

2010/63/US ʦʪ 22 ʩʝʥʪʷʙʨʷ 2010 ʛ. [12]. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ, ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʚʝʣʠʯʠʥʝ ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ [10]. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʄʥʦʛʦʢʨʘʪʥʦʝ ʢʫʧʘʥʠʝ ʙʝʨʝʤʝʥʥʳʭ ʢʨʳʩ ʚ 

ʅʝʦʩʪʦʤʦʟʘʥʝ 0,1 % ʢʦʥʮʝʥʪʨʘʮʠʠ ʩ 1-ʛʦ 

ʧʦ 6-ʡ ʜʝʥʴ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʩ 6-ʛʦ ʧʦ 16-ʡ 

ʜʝʥʴ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʩ 16-ʛʦ ʧʦ 19-ʡ ʜʝʥʴ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʩʫʜʷ ʧʦ ʧʦʣʫʯʝʥʥʳʤ 

ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʝ ʚʳʟʚʘʣʦ 

ʧʨʦʷʚʣʝʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʫ 

ʞʠʚʦʪʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.

 

ʊʘʙʣʠʮʘ 1 ï ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʘ ʅʝʦʩʪʦʤʦʟʘʥʘ ʚ 0,1 % ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ 

ʵʤʙʨʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʣʦʜʦʚ ʩʘʤʦʢ ʢʨʳʩ (X Ñ Sx, n=9) 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʥʪʨʦʣʴ 

(ʚʦʜʘ) 

ɼʥʠ ʙʝʨʝʤʝʥʥʦʩʪʠ 

1-6 ʜʥʠ 6-16 ʜʥʠ 16-19 ʜʥʠ 

ʏʠʩʣʦ ʞʝʣʪʳʭ ʪʝʣ ʙʝʨʝʤʝʥʥʦʩʪʠ 11,8Ñ0,84 11,0Ñ0,54 10,0Ñ1,34 11,5Ñ0,94 

ʏʠʩʣʦ ʤʝʩʪ ʠʤʧʣʘʥʪʘʮʠʡ 10,3Ñ0,99 9,8Ñ0,48 8,5 Ñ1,5 10,3Ñ0,79 

ʏʠʩʣʦ ʨʝʟʦʨʙʮʠʡ (ʨʘʩʩʘʩʳʚʘʥʠʡ) 

ʧʣʦʜʦʚ 
0,33Ñ0,32 0,32Ñ0,22 0,17Ñ0,18 0,21Ñ0,19 

ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʧʣʦʜʦʚ 10,00Ñ0,93 9,50Ñ0,50 8,33Ñ1,52 10,33Ñ0,88 

ʇʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ ʛʠʙʝʣʴ ʧʣʦʜʦʚ, %  16,0Ñ3,36 12,7Ñ1,41 17,5Ñ5,62 12,4Ñ1,43 

ʇʦʩʪʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ ʛʠʙʝʣʴ ʧʣʦʜʦʚ, %  3,13Ñ3,03 3,85Ñ2,39 2,48+2,38 2,34Ñ0,00 

ʆʙʱʘʷ ʵʤʙʨʠʦʥʘʣʴʥʘʷ ʛʠʙʝʣʴ ʧʣʦʜʦʚ, % 18,80Ñ3,4 15,03Ñ2,15 19,30Ñ6,03 13,40Ñ1,43 

ʏʠʩʣʦ ʧʣʦʜʦʚ ʩ ʘʥʦʤʘʣʠʷʤʠ ʨʘʟʚʠʪʠʷ  - - - - 

 



 

90  

ʇʨʠ ʚʩʢʨʳʪʠʠ ʩʘʤʦʢ ʢʨʳʩ ʥʘ 20-ʡ 

ʜʝʥʴ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʵʤʙʨʠʦʥʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ 

ʢʫʧʘʣʠʩʴ ʚ ʅʝʦʩʪʦʤʦʟʘʥʝ 0,1 % 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʯʠʩʣʦ ʞʝʣʪʳʭ ʪʝʣ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ (ʥʘ 2,5-

15,3 %), ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʏʠʩʣʦ 

ʤʝʩʪ ʠʤʧʣʘʥʪʘʮʠʡ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʙʳʣʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ 

(10,3Ñ0,99 ʠ 10,3Ñ0,79), ʘ ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʛʨʫʧʧʘʭ ʥʠʞʝ (ʥʘ 4,9 ʠ 17,5 %). ʂʦʣʠʯʝʩʪʚʦ 

ʨʘʩʩʘʩʳʚʘʥʠʡ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʦʢʘʟʘʣʦʩʴ ʤʝʥʴʰʝ ʥʘ 3,0 %, ʚʪʦʨʦʡ ï ʥʘ 48,5 

%, ʪʨʝʪʴʝʡ ï ʥʘ 36,4 %, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. 

ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʧʣʦʜʦʚ ʚ ʧʝʨʚʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʤʝʥʴʰʝ ʥʘ 5,0 %, ʚʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ ï ʥʘ 16,7 %, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʘ 

ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʞʠʚʳʭ ʧʣʦʜʦʚ ʙʳʣʦ ʜʘʞʝ 

ʥʘ 3,3 % ʙʦʣʴʰʝ. ʆʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫ ʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʝ ʠʤʝʣʦʩʴ ʜʦʩʪʦʚʝʨʥʳʭ 

ʦʪʣʠʯʠʡ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ 

ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʞʝʣʪʳʭ 

ʪʝʣ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʷʠʯʥʠʢʝ, ʯʠʩʣʦ ʤʝʩʪ 

ʠʤʧʣʘʥʪʘʮʠʠ ʠ ʨʝʟʦʨʙʮʠʠ ʚ ʤʘʪʢʝ, 

ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʠ ʤʝʨʪʚʳʭ ʧʣʦʜʦʚ. 

ʊʘʢʠʝ ʟʥʘʯʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʦʙʱʘʷ 

ʵʤʙʨʠʦʥʘʣʴʥʘʷ, ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ ʠ 

ʧʦʩʪʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ ʩʤʝʨʪʥʦʩʪʴ, ʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʪʘʢʞʝ ʥʝ ʦʪʣʠʯʘʣʠʩʴ 

ʩʫʱʝʩʪʚʝʥʥʦ (ʈ>0,05) ʦʪ ʟʥʘʯʝʥʠʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʣʠʥʳ 

ʠ ʤʘʩʩʳ ʵʤʙʨʠʦʥʦʚ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʚ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. ʇʨʠ ʦʩʤʦʪʨʝ ʧʣʦʜʦʚ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʠʜʠʤʳʭ ʜʝʬʝʢʪʦʚ ʨʘʟʚʠʪʠʷ 

(ʫʨʦʜʩʪʚ) ʥʝ ʦʪʤʝʯʝʥʦ, ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ 

ʅʝʦʩʪʦʤʦʟʘʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʧʣʦʜʦʚ ʚ 

ʘʥʪʝʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʠʜʠʤʳʭ ʘʥʦʤʘʣʠʡ 

ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. ʊʘʢʞʝ ʧʨʠ ʦʩʤʦʪʨʝ ʢʦʩʪʥʦʡ 

ʩʠʩʪʝʤʳ ʧʣʦʜʦʚ ʦʪ ʩʘʤʦʢ, ʧʦʜʚʝʨʛʥʫʪʳʭ 

ʦʙʨʘʙʦʪʢʝ ʧʨʝʧʘʨʘʪʦʤ ʚ ʨʘʟʣʠʯʥʳʝ 

ʧʝʨʠʦʜʳ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʘʥʦʤʘʣʠʡ ʨʘʟʚʠʪʠʷ ʩʢʝʣʝʪʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʥʘʨʫʰʝʥʠʡ ʧʨʦʮʝʩʩʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʯʠʩʣʘ ʢʦʩʪʝʡ ʚʦ 

ʚʩʝʭ ʦʪʜʝʣʘʭ ʩʢʝʣʝʪʘ ʧʣʦʜʦʚ ʧʦʜʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʧʦʢʘʟʘʣʘ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʠ 

ʛʨʫʧʧʘʤʠ, ʢʫʧʘʚʰʠʤʠʩʷ ʚ ʅʝʦʩʪʦʤʦʟʘʥʝ 

0,1 % ʢʦʥʮʝʥʪʨʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʅʝʦʩʪʦʤʦʟʘʥ ʥʝ 

ʦʢʘʟʳʚʘʝʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʵʤʙʨʠʦʪʨʦʧʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʥʝ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʚ ʫ ʢʨʳʩ.  

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʤʦʜʝʣʴʥʦʤ ʦʧʳʪʝ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩʘʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʧʠʨʝʪʨʦʠʜʥʳʡ ʧʨʝʧʘʨʘʪ 

ʅʝʦʩʪʦʤʦʟʘʥ 0,1 % ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝ 

ʦʙʣʘʜʘʝʪ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʠʤ ʠ 

ʪʝʨʘʪʦʛʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʤ 

ʚ ʘʥʪʝʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʚ 

ʢʨʳʩ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʧʠʨʝʪʨʦʠʜʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʅʝʦʩʪʦʤʦʟʘʥʘ ʩ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʚʝʪʝʨʠʥʘʨʠʠ. ʆʧʳʪ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʘ ʥʘ ʵʤʙʨʠʦʛʝʥʝʟ ʫ ʢʨʳʩ 

ʧʨʦʚʦʜʠʣʩʷ ʩʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʥʘ 36 ʙʝʨʝʤʝʥʥʳʭ ʢʨʳʩʘʭ-

ʩʘʤʢʘʭ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ 3 ʦʧʳʪʥʳʝ ʠ 1 ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʳ (n=9). ɾʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʢʫʧʘʣʠ ʚ ʅʝʦʩʪʦʤʦʟʘʥʝ 0,1 %-ʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩ 1-ʛʦ ʧʦ 6-ʡ ʜʥʠ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ ï ʚ ʧʝʨʠʦʜ ʩ 6-ʛʦ ʧʦ 16-ʳʡ ʜʥʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ï ʩ 16-ʛʦ ʧʦ 19-ʡ ʜʥʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. ɾʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢʫʧʘʣʠ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʢʫʧʘʥʠʠ ʙʝʨʝʤʝʥʥʳʭ ʢʨʳʩ ʚ 

ʅʝʦʩʪʦʤʦʟʘʥʝ 0,1 % ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʢʨʳʩ (ʩ 1-ʛʦ ʧʦ 6-ʡ ʜʥʠ, ʩ 6-

ʛʦ ʧʦ 16-ʳʡ ʜʥʠ, ʩ 16-ʛʦ ʧʦ 19-ʡ ʜʥʠ) ʧʨʝʧʘʨʘʪ ʥʝ ʚʳʟʳʚʘʣ ʫ ʞʠʚʦʪʥʳʭ ʪʦʢʩʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʚ ʘʥʪʝʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ (ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ, 

ʧʦʩʪʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʠ ʦʙʱʝʡ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ) ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʜʦʩʪʦʚʝʨʥʦ 

ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʣʠʥʳ ʠ 

ʤʘʩʩʳ ʵʤʙʨʠʦʥʦʚ ʟʘʜʝʨʞʢʘ ʨʦʩʪʘ ʧʣʦʜʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʘ. ʇʨʠ ʦʩʤʦʪʨʝ ʧʣʦʜʦʚ, ʠʟʚʣʝʯʝʥʥʳʭ 

ʠʟ ʤʘʪʢʠ, ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʠʜʠʤʳʭ ʘʥʦʤʘʣʠʡ ʨʘʟʚʠʪʠʷ (ʫʨʦʜʩʪʚ) ʥʝ ʚʳʷʚʣʝʥʦ. ʊʘʢʞʝ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʧʣʦʜʦʚ ʥʝ ʦʪʤʝʯʝʥʦ ʜʝʬʝʢʪʦʚ ʠʭ ʨʘʟʚʠʪʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʣʦʜʦʚ ʦʪ ʩʘʤʦʢ, ʢʫʧʘʚʰʠʭʩʷ ʚ ʅʝʦʩʪʦʤʦʟʘʥʝ ʚ 0,1 % ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʝʬʝʢʪʳ ʨʘʟʚʠʪʠʷ ʩʢʝʣʝʪʘ ʦʪʩʫʪʩʪʚʫʶʪ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʝʧʘʨʘʪ ʥʝ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʠʪʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʤʦʜʝʣʴʥʦʤ ʦʧʳʪʝ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʧʠʨʝʪʨʦʠʜʥʳʡ ʧʨʝʧʘʨʘʪ ʅʝʦʩʪʦʤʦʟʘʥ 0,1 % ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝ ʦʙʣʘʜʘʝʪ 

ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʠʤ ʠ ʪʝʨʘʪʦʛʝʥʥʳʤ ʜʝʡʩʪʚʠʤ. 

 

STUDYING THE EMBRYOTOXIC EFFECT OF NEOSTOMOSAN 

 

Gizatullina F.G., Rakhmatullin E.K. 

Summary 

 

The aim of the work was to study the embryotoxic effect of the pyrethroid drug 

Neostomozan in order to confirm its safety and the possibility of use in animal husbandry and 

veterinary medicine. With repeated bathing of pregnant rats in Neostomosan 0.1 % concentration at 

different periods of rat pregnancy (from 1st to 6th days, from 6th to 16th days, from 16th to 19th 

days), it was found that the drug did not cause toxic effects in animals. The values of fetal 

development indicators in the antenatal period (preimplantation, postimplantation and total 

embryonic mortality) in the experimental groups did not significantly differ from the anological 

indicators of the control group. When studying the length and weight of embryos, fetal growth 

retardation was not detected. Upon examination of fetuses extracted from the uterus, no significant 

visible developmental abnormalities (deformities) were revealed. Also, when studying the internal 

organs of fetuses, no defects in their development were noted. A study of fetuses from females who 

bathed in Neostomosan in 0.1 % concentration at different periods of pregnancy showed that there 

were no skeletal development defects, which indicates that the drug does not cause a violation of 

the processes of bone tissue development. Based on the data obtained in the laboratory model 

experiment, it can be concluded that the pyrethroid drug Neostomozan 0.1 % concentration does not 

have embryotoxic and teratogenic effects. 
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ʇʝʨʝʧʝʣʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʪʠʮʝʚʦʜʩʪʚʘ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʦ ʤʥʝʥʠʶ 

ʈʘʱʫʧʢʠʥʘ ɺ.ɺ. ʠ ʆʭʦʭʦʥʠʥʘ ɽ.ʅ. 

ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʝʧʝʣʠʥʳʡ ʨʳʥʦʢ ʦʩʚʦʝʥ 

ʥʘ 25 % ʠ ʧʨʠ ʵʪʦʤ ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ 

ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʩʦʩʪʘʚʠʪ 20 % ʚ ʛʦʜ [9]. 

ɺʳʩʦʢʘʷ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ 

ʧʝʨʝʧʝʣʦʚʦʜʩʪʚʘ ʢʘʢ ʦʪʨʘʩʣʠ ʧʪʠʮʝʚʦʜʩʪʚʘ 

ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ɻʦʛʘʝʚʘ ʆ.ʂ. ʠ 

ʩʦʘʚʪʦʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʢʦʨʦʩʧʝʣʦʩʪʠ 

ʧʝʨʝʧʝʣʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʝʨʝʧʝʣʠʥʦʛʦ 

ʤʷʩʘ ʠ ʷʠʮ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʢʨʦ-

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ [3].  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʝʧʝʣʦʚ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʜʦʙʘʚʢʠ [9]. ʈʷʜ ʘʚʪʦʨʦʚ ʚ 

ʩʚʦʝʡ ʨʘʙʦʪʝ ʦʧʠʩʘʣʠ ʜʝʡʩʪʚʠʝ 

ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʨʛʘʥʠʟʤ 

ʧʝʨʝʧʝʣʦʚ, ʢʘʢ ʩʨʝʜʩʪʚʦ, ʫʣʫʯʰʘʶʱʝʝ 

ʤʝʪʘʙʦʣʠʟʤ ʧʪʠʮ [6, 12]. ɻʦʣʫʙʦʚ ʀ.ʀ. 

ʧʨʦʚʝʣ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦ 

ʚʣʠʷʥʠʶ ʥʦʚʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ 

ʦʨʛʘʥʠʟʤ ʧʝʨʝʧʝʣʦʚ, ʠ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ 

ʚʚʝʜʝʥʠʝ ʜʦʙʘʚʦʢ ʚ ʨʘʮʠʦʥ ʧʝʨʝʧʝʣʦʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʲʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʝʨʝʧʝʣʦʚʦʜʩʪʚʘ 

ʠ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠʭ ʷʠʮ ʠ ʤʷʩʘ [4]. 

ʇʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʥʝʜʦʩʪʘʪʢʦʤ 

ʙʝʣʢʘ ʚ ʢʦʨʤʣʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʩʫʱʝʩʪʚʫʝʪ ʜʘʚʥʦ. ʉ 

ʢʘʞʜʳʤ ʛʦʜʦʤ ʵʪʘ ʧʨʦʙʣʝʤʘ ʦʙʦʩʪʨʷʝʪʩʷ ʚ 

ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʝʥʠʝʤ ʣʶʜʝʡ, ʧʦʪʨʝʙʣʷʶʱʠʭ ʤʷʩʦ. 

ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʩʪʦʱʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ 

ʥʘʰʝʡ ʧʣʘʥʝʪʝ, ʫʚʝʣʠʯʝʥʠʶ ʨʦʩʪʘ 

ʛʦʣʦʜʘʶʱʠʭ ʠ ʨʘʟʚʠʪʠʶ ʘʣʠʤʝʥʪʘʨʥʦ-

ʟʘʚʠʩʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [8]. 

ɹʝʣʦʢ ʚ ʨʘʮʠʦʥʝ ʢʦʨʤʣʝʥʠʷ 

ʞʠʚʦʪʥʳʭ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʝʝ 

ʧʦʣʦʞʝʥʠʝ ʚ ʩʚʷʟʠ ʩ ʚʳʧʦʣʥʝʥʠʝʤ 

ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʦʩʪʦʤ, 

ʨʘʟʚʠʪʠʝʤ ʠ ʪʨʝʙʫʝʪ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʫʩʚʦʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʙʝʣʢʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʙʝʣʦʢ ʠʥʩʝʢʪʦʢʫʣʴʪʫʨʳ 

[13]. 

ʅʘʩʝʢʦʤʳʝ ʚ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 

ʨʘʟʚʠʪʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʠʢʠʤʠ 

ʞʠʚʦʪʥʳʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʠʭ 

ʧʠʱʝʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʆʩʦʙʝʥʥʦ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʠʪʘʪʝʣʴʥʦʡ 

ʮʝʥʥʦʩʪʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦ ʙʝʣʢʦʚʳʤ 

ʚʝʱʝʩʪʚʘʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʣʠʯʠʥʦʯʥʳʝ 

ʩʪʘʜʠʠ ʥʘʩʝʢʦʤʳʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʦʪʢʨʳʚʘʶʪʩʷ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʘʮʠʦʥʦʚ ʢʦʨʤʣʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʟʘ 

ʩʯʝʪ ʜʦʧʦʣʥʝʥʠʷ ʣʠʯʠʥʦʯʥʳʤʠ ʩʪʘʜʠʷʤʠ 

ʥʘʩʝʢʦʤʳʭ [1, 2]. 

ʈʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 
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ʧʪʠʮʝ ʧʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ 

ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʝʨʝʧʝʣʦʚ ʠ ʫʪʦʢ [5, 7]. 

ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʝʣʢʦʚʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʣʠʯʠʥʢʠ ʤʫʭʠ 

ʏʝʨʥʘʷ ʃʴʚʠʥʢʘ ʥʘ ʷʡʮʝʥʦʩʢʦʩʪʴ, ʤʦʨʬʦ- 

ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʠ ʤʘʩʩʫ 

ʪʫʰʝʢ ʧʝʨʝʧʝʣʦʚ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʘʣʠ ʧʝʨʝʧʝʣʘ ʷʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʚʦʟʨʘʩʪʝ 60 ʩʫʪʦʢ, ʠʭ 

ʞʠʚʘʷ ʤʘʩʩʘ, ʢʨʦʚʴ, ʤʘʩʩʘ ʷʠʮ ʠ ʪʫʰʝʢ. 

ɹʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ ʧʝʨʝʧʝʣʦʚ 

ʧʦ 21 ʧʪʠʮʝ ʚ ʢʘʞʜʦʡ. ʇʪʠʮʫ ʧʝʨʚʦʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʣʠ ʥʘ 

ʧʦʣʥʦʨʘʮʠʦʥʥʦʤ ʢʦʤʙʠʢʦʨʤʝ ʜʣʷ 

ʧʝʨʝʧʝʣʦʚ ʷʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʆʈ), ʧʝʨʝʧʝʣʘ ʚʪʦʨʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʢ ʆʈ ʧʦʣʫʯʘʣʠ ʚ 

ʜʦʧʦʣʥʝʥʠʝ 3 % ʜʦʙʘʚʢʠ ʠʟ ʣʠʯʠʥʦʢ 

ʥʘʩʝʢʦʤʳʭ ʚ ʠʟʤʝʣʴʯʝʥʥʦʤ ʩʫʰʝʥʦʤ ʚʠʜʝ, 

ʧʝʨʝʧʝʣʘ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʧʦʣʫʯʘʣʠ ʚ ʜʦʧʦʣʥʝʥʠʝ 7 % ʜʦʙʘʚʢʠ ʠʟ 

ʣʠʯʠʥʦʢ ʥʘʩʝʢʦʤʳʭ ʚ ʠʟʤʝʣʴʯʝʥʥʦʤ 

ʥʘʪʠʚʥʦʤ ʚʠʜʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʚʠʚʘʨʠʷ ʢʘʬʝʜʨʳ ʬʠʟʠʦʣʦʛʠʠ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ 

ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ. ʂʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ 

ʠʥʩʝʢʪʦʢʫʣʴʪʫʨʳ ʚʚʦʜʠʣʠ ʚ ʢʦʨʤʣʝʥʠʝ 

ʦʧrʪʥʳʭ ʧʝʨʝʧʝʣʦʚ ʚ ʪʝʯʝʥʠʝ 60 ʩʫʪʦʢ. ɺ 

ʧʝʨʠʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʙʦʷ ʧʪʠʮ 

ʦʪʙʠʨʘʣʠ ʢʨʦʚʴ ʜʣʷ ʤʦʨʬʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʥʘʣʠʟ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʚʝʪʝʨʠʥʘʨʥʦʤ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʘʪʦʨʝ URIT-3020 (ʂʠʪʘʡ). ɼʣʷ 

ʚʟʚʝʰʠʚʘʥʠʷ ʧʝʨʝʧʝʣʦʚ, ʠʭ ʪʫʰʝʢ ʠ ʷʠʮ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʝʩʳ IV ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ. 

ɺ ʜʠʥʘʤʠʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʫʯʠʪʳʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʦʡ ʤʘʩʩʳ, 

ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, ʷʡʮʝʥʦʩʢʦʩʪʴ 

ʧʝʨʝʧʝʣʦʚ, ʤʘʩʩʫ ʷʡʮʘ, ʚ ʢʦʥʮʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʦʮʝʥʠʚʘʣʠ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʤʘʩʩʫ 

ʪʫʰʝʢ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʝʨʝʧʝʣʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʝʨʝʧʝʣʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʠʭ ʢʦʨʤʣʝʥʠʠ ʣʠʯʠʥʦʢ 

ʤʫʭʠ Hermetia illucens 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ (n=21) 

I II  III  

ʄʘʩʩʘ ʧʝʨʝʧʝʣʦʚ, ʛ 139,2Ñ9,3 140,0Ñ8,3 141,4Ñ6,1 

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, % 100,0 100,0 100,0 

ʗʡʮʝʥʦʩʢʦʩʪʴ ʟʘ 60 ʩʫʪʦʢ, ʥʘ 

ʦʜʥʫ ʥʝʩʫʰʢʫ ʰʪ. 

47,1Ñ1,2  49,4Ñ1,1 50,6Ñ1,4 

ʄʘʩʩʘ ʷʠʮ, ʛ 10,6Ñ0,3 11,5Ñ0,4* 11,6Ñ0,2* 

ʄʘʩʩʘ ʪʫʰʢʠ, ʛ 71,3Ñ1,1 72,5Ñ1,4 73,2Ñ1,3 

ʋʙʦʡʥʳʡ ʚʳʭʦʜ, % 51,2 51,8 51,8 

*P ¢ 0,05 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʷʡʮʝʥʦʩʢʦʩʪʴ ʧʝʨʝʧʝʣʦʚ 

ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʘ 

ʚʳʰʝ ʥʘ 4,8 ʠ 7,4 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. ʇʨʠ ʨʘʩʯʝʪʝ 

ʷʡʮʝʥʦʩʢʦʩʪʠ ʟʘ ʛʦʜ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ 

ʧʪʠʮ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 296 ʠ 303 ʷʡʮʘ, ʯʪʦ 

ʙʳʣʦ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 14 

ʠ 21 ʷʡʮʦ ʥʘ ʦʜʥʫ ʥʝʩʫʰʢʫ ʧʝʨʝʧʝʣʢʫ. ʇʨʠ 

ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʩʩʳ ʷʠʮ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʷʡʮʘ ʫ ʧʪʠʮ ʚʪʦʨʦʡ ʠ 

ʪʨʝʪʴʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʠ ʪʷʞʝʣʝʝ ʥʘ 

0,9 ʠ 1,1 ʛ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ, 

ʯʪʦ ʙʳʣʦ ʙʦʣʴʰʝ ʥʘ 8,5 ʠ 9,4 % (ʈÒ0,05) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʩʳ 

ʧʝʨʝʧʝʣʦʚ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʝʩ ʧʪʠʮ ʚʩʝʭ ʛʨʫʧʧ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʩʷ ʠ ʥʝ ʠʤʝʣ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʴ ʩʦʭʨʘʥʥʦʩʪʠ 

ʧʦʛʦʣʦʚʴʷ ʩʦʩʪʘʚʠʣ 100,0 %.  

ʇʨʠ ʘʥʘʣʠʟʝ ʤʘʩʩʳ ʪʫʰʝʢ 

ʧʝʨʝʧʝʣʦʚ ʚʳʷʚʠʣʠ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʫ 

ʧʝʨʝʧʝʣʦʚ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʧʨʝʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 
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ʥʘ 1,7 ʠ 2,7 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʙʦʡʥʳʡ 

ʚʳʭʦʜ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣ ʥʘ 0,6 % 

ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ. 

ʇʨʦʚʝʜʝʥʳ ʤʦʨʬʦ- ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ, 

ʧʦʣʫʯʝʥʥʦʡ ʚ ʧʝʨʠʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʙʦʷ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʄʦʨʬʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʠʭ 

ʢʦʨʤʣʝʥʠʠ ʣʠʯʠʥʦʢ ʤʫʭʠ Hermetia illucens 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ (n=7) 

I II  III  

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ 3,1Ñ0,1 3,2Ñ0,2 3,4Ñ0,1* 

ʃʝʡʢʦʮʠʪʳ, 109/ʣ 20,4Ñ1,3 22,3Ñ1,8 21,6Ñ2,0 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 128,3Ñ2,2 130,6Ñ2,4 132,8Ñ2,1 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 30,6Ñ1,6 32,6Ñ2,4 33,2Ñ2,2* 

ʂʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 2,04Ñ0,06 2,15Ñ0,04 2,20Ñ0,05* 

ʌʦʩʬʦʨ, ʤʤʦʣʴ/ʣ 1,9Ñ0,03 2,04Ñ0,04* 2,11Ñ0,06* 

ɸʉʊ, ɽʜ/ʣ 324,6Ñ8,4 328,4Ñ9,3 327,6Ñ11,2 

ɸʃʊ, ɽʜ/ʣ 27,3Ñ1,1 26,4Ñ1,0 27,8Ñ1,4 

*ʈÒ0,05 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʚʠ ʦʪʤʝʯʘʣʠ, 

ʯʪʦ ʚʩʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ 

ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʦʨʤʳ [10, 11]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʫ ʧʝʨʝʧʝʣʦʢ-

ʥʝʩʫʰʝʢ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʚ ʠʭ ʢʦʨʤʣʝʥʠʠ 

ʜʦʙʘʚʦʢ ʠʥʩʝʢʪʦʢʫʣʴʪʫʨʳ ʧʦʚʳʩʠʣʦʩʴ ʥʘ 

1,8 ʠ 3,5 % (ʈÒ0,05) ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʧʝʨʝʧʝʣʘʤʠ. ʂʦʣʠʯʝʩʪʚʦ 

ʵʨʠʪʨʦʮʠʪʦʚ ʫ ʧʪʠʮ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 3,2 ʠ 7,9 % (ʈÒ0,05) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. 

ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚ, 

ʣʠʧʠʜʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʩʦʩʪʘʚʝ ʣʠʯʠʥʦʢ ʤʫʭʠ ʏʝʨʥʘʷ ʃʴʚʠʥʢʘ 

ʦʙʫʩʣʦʚʠʣʠ ʧʦʚʳʰʝʥʠʝ ʚ ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ 

ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 

6,5 ʠ 8,5 % (ʈÒ0,05), ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ ï ʥʘ 

3,9 ʠ 7,8 % (ʈÒ0,05) ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʬʦʩʬʦʨʘ ï ʥʘ 7,4 ʠ 11,0 % (ʈÒ0,05) ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. 

ʇʦʢʘʟʘʪʝʣʠ ɸʉʊ ʠ ɸʃʊ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʧʝʨʝʧʝʣʦʚ-ʥʝʩʫʰʝʢ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 

ʨʘʟʣʠʯʘʣʠʩʴ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦʥʝ ʧʝʨʝʧʝʣʦʚ-

ʥʝʩʫʰʝʢ ʦʙʫʩʣʦʚʠʣʦ ʧʦʚʳʰʝʥʠʝ ʠʭ 

ʷʡʮʝʥʦʩʢʦʩʪʠ ʥʘ 4,8-7,4%, ʤʘʩʩʳ ʷʡʮʘ ï ʥʘ 

8,5-9,4%, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʧʪʠʮʘʤʠ. ɺ ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ ʜʦʩʪʦʚʝʨʥʦ 

ʫʚʝʣʠʯʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʥʘ 

1,8-3,5 %, ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ï ʥʘ 

3,2-7,9 %, ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ï ʥʘ 

6,5-8,5 %, ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ ï ʥʘ 3,9-7,8% ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ ï ʥʘ 7,4-11,0 % 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʦʚʴʶ ʢʦʥʪʨʦʣʴʥʳʭ 

ʥʝʩʫʰʝʢ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ 

ʛʦʩʟʘʜʘʥʠʷ ʄʉʍ ʈʌ: çɹʝʣʢʦʚʘʷ ʢʦʨʤʦʚʘʷ 

ʜʦʙʘʚʢʘ ʥʘ ʦʩʥʦʚʝ ʣʠʯʠʥʦʢ ʏʝʨʥʦʡ 

ʃʴʚʠʥʢʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʝʝ 

ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʪʠʮ ʠ ʧʫʰʥʳʭ ʟʚʝʨʝʡè, ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ 

ʥʦʤʝʨ: 1022071200223-2. 

ʃʀʊɽʈɸʊʋʈɸ: 

1. ɻʠʨʬʘʥʦʚ, ɸ. ʀ. ɺʣʠʷʥʠʝ 

ʙʝʣʢʦʚʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ 

ʣʠʯʠʥʦʢ ʤʫʭʠ ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ ʥʘ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʘ 

ʧʝʨʝʧʝʣʦʚ / ɸ. ʀ. ɻʠʨʬʘʥʦʚ,                              

ʅ. ɺ. ʅʠʢʦʣʘʝʚ, ʈ. ɸ. ɺʦʣʢʦʚ [ʠ ʜʨ.] // 

ɺʝʩʪʥʠʢ ʆʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2024. ï ˉ 1(53). 

ï ʉ. 83-90.  

2. ɻʠʨʬʘʥʦʚ, ɸ. ʀ. ʀʟʫʯʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʘʩʝʢʦʤʳʭ / ɸ. ʀ. ɻʠʨʬʘʥʦʚ,                           

ɸ. ʄ. ɽʞʢʦʚʘ, ʈ. ʄ. ʇʘʧʘʝʚ [ʠ ʜʨ.] // 

ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʂʘʟʘʥʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ï 2022. ï ʊ. 

251. ï ˉ 3. ï ʉ. 98-101.  



 

96  

3. ɻʦʛʘʝʚ, ʆ. ʂ. ʇʝʨʝʧʝʣʦʚʦʜʩʪʚʦ - 

ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʦʪʨʘʩʣʴ / ʆ. ʂ. ɻʦʛʘʝʚ,                   

ɹ. ɸ. ɹʠʜʝʝʚ, ɸ. ʈ. ɼʝʤʫʨʦʚʘ // 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ɸʇʂ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ: ʄʘʪʝʨʠʘʣʳ 7-ʡ 

ʄʝʞʜʫʥʦʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ, ɺʣʘʜʠʢʘʚʢʘʟ, 12ï14 ʘʧʨʝʣʷ 

2017 ʛʦʜʘ. ï ɺʣʘʜʠʢʘʚʢʘʟ: ɻʦʨʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï 

2017. ï ʉ. 66-69.  

4. ɻʦʣʫʙʦʚ, ʀ. ʀ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʢʦʨʤʦʚʳʭ ʩʨʝʜʩʪʚ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʠ ʮʚʝʪʦʚʦʡ 

ʛʘʤʤʳ ʧʨʦʜʫʢʮʠʠ ʧʝʨʝʧʝʣʦʚʦʜʩʪʚʘ /                    

ʀ. ʀ. ɻʦʣʫʙʦʚ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ 

ʞʫʨʥʘʣ. ï 2019. ï ˉ 4. ï ʉ. 35-42.  

5. ɽʞʢʦʚʘ, ɸ. ʄ. ʄʷʩʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʤʷʩʘ ʫʪʦʢ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʚ ʢʦʨʤʣʝʥʠʠ ʣʠʯʠʥʦʢ ʤʫʭʠ 

ʯʝʨʥʘʷ ʣʴʚʠʥʢʘ / ɸ. ʄ. ɽʞʢʦʚʘ,                      

ʖ. ɺ. ʃʘʨʠʥʘ, ʈ. ʄ. ʇʘʧʘʝʚ [ʠ ʜʨ.] // 

ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʂʘʟʘʥʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʳ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ï 2023. ï ʊ. 

256. ï ˉ 4.  

6. ʂʦʟʳʨʝʚ, ʉ. ɻ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʧʝʨʝʧʝʣʦʚʦʜʩʪʚʝ 

/ ʉ. ɻ. ʂʦʟʳʨʝʚ, ʀ. ʉ. ʉʝʠʜʦʚ // 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ. ï 

2018. ï ˉ 6(26). ï ʉ. 61-66.  

7. ʇʘʧʘʝʚ ʈ. ʄ. ɼʠʥʘʤʠʢʘ ʞʠʚʦʡ 

ʤʘʩʩʳ ʠ ʤʷʩʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʝʨʝʧʝʣʦʚ 

ʧʨʠ ʜʦʧʦʣʥʝʥʠʠ ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ 

ʣʠʯʠʥʢʘʤʠ ʤʫʭʠ ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ /                   

ʈ. ʄ. ʇʘʧʘʝʚ, ɸ. ʄ. ɽʞʢʦʚʘ,                              

ɸ. ʀ. ɻʠʨʬʘʥʦʚ [ʠ ʜʨ.] // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ 

ʂʘʟʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. 

ï 2022. ï ʊ. 252. ï ˉ 4. ï ʉ. 186-190.  

8. ʇʦʣʦʟʶʢ, ʆ. ʅ. ɺʣʠʷʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʥʘ 

ʤʷʩʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʷʩʘ ʫʪʦʢ /                        

ʆ. ʅ. ʇʦʣʦʟʶʢ, ʆ. ʆ. ʉʝʤʝʥʦʚʘ // ɺʝʩʪʥʠʢ 

ɼʦʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2022. ï ˉ 4(46). ï ʉ. 125-

130. 

9. ʈʘʱʫʧʢʠʥʘ, ɺ. ɺ. ɸʥʘʣʠʟ ʨʳʥʢʘ 

ʧʨʦʜʫʢʮʠʠ ʧʝʨʝʧʝʣʦʚʦʜʩʪʚʘ /                               

ɺ. ɺ. ʈʘʱʫʧʢʠʥʘ, ɽ. ʅ. ʆʭʦʭʦʥʠʥʘ // ʅʘʫʢʘ 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʦʣʦʜʸʞʠ - 2017 : 

ʄʘʪʝʨʠʘʣʳ ʩʪʫʜʝʥʯʝʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. ɺ 4-ʭ ʯʘʩʪʷʭ, ʃʝʩʥʠʢʦʚʦ, 26 

ʘʧʨʝʣʷ 2017 ʛʦʜʘ. ʊʦʤ ʏʘʩʪʴ IV. ï 

ʃʝʩʥʠʢʦʚʦ: ʂʫʨʛʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤ.                    

ʊ.ʉ. ʄʘʣʴʮʝʚʘ. ï2017. ï ʉ. 49-51.  

10. ʉʘʚʯʫʢ, ʉ. ɺ. ʂ ʚʦʧʨʦʩʫ ʦ 

ʩʦʩʪʘʚʝ ʢʨʦʚʠ ʗʧʦʥʩʢʠʭ ʧʝʨʝʧʝʣʦʚ /                      

ʉ. ɺ. ʉʘʚʯʫʢ, ʅ. ɸ. ʉʝʨʛʝʝʥʢʦʚʘ // ɺʝʩʪʥʠʢ 

ʊʫʚʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ. ï 2018. ï  ̄

2. ï ʉ. 45-49. 

11. ʉʘʚʯʫʢ, ʉ. ɺ. ɼʠʥʘʤʠʢʘ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʧʦʥʩʢʠʭ 

ʧʝʨʝʧʝʣʦʚ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʧʨʦʜʫʢʪʦʚ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʯʠʥʦʢ ʚʦʩʢʦʚʦʡ 

ʤʦʣʠ / ʉ. ɺ. ʉʘʚʯʫʢ, ʊ. ɺ. ʉʘʢʦʚʮʝʚʘ,                  

ʅ. ɸ. ʉʝʨʛʝʝʥʢʦʚʘ // ɸʛʨʘʨʥʘʷ ʥʘʫʢʘ. ï 

2018. ï ʉ. 20-22. 

12. ʋʨʪʘʝʚʘ, ʌ. ʆ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʫʣʴʪʠʵʥʟʠʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ʧʝʨʝʧʝʣʦʚʦʜʩʪʚʝ / ʌ. ʆ. ʋʨʪʘʝʚʘ,                        

ʉ. ɻ. ʂʦʟʳʨʝʚ, ɸ. ɸ. ʋʨʪʘʝʚʘ,                            

ʀ. ɺ. ʇʫʭʘʝʚʘ // ʀʟʚʝʩʪʠʷ ɻʦʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ï 2016. ï ʊ. 53. ï ˉ 3. ï ʉ. 68-75. 

13. ʑʫʢʠʥʘ, ʉ. ʅʘʩʝʢʦʤʳʝ - 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʡ ʠʩʪʦʯʥʠʢ ʧʨʦʪʝʠʥʘ /                  

ʉ. ʑʫʢʠʥʘ, ʂ. ɻʦʨʩʪ // ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ 

ʈʦʩʩʠʠ. ï 2018. ï ˉ 3. ï ʉ. 25-26. 

 

 

 

 

 

 

 

 

 

 

 



 

97  

ʗʀʏʅɸʗ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʀ ʄʆʈʌʆ-ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʂʈʆɺʀ 

ʇɽʈɽʇɽʃʆɺ ʇʈʀ ʇʈʀʄɽʅɽʅʀʀ ɹɽʃʂʆɺʆʁ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ ʅɸ ʆʉʅʆɺɽ 

ʃʀʏʀʅʆʂ ʄʋʍʀ HERMETIA ILLUCENS 

 

ɽʞʢʦʚʘ ɸ.ʄ., ɻʠʨʬʘʥʦʚ ɸ.ʀ., ʇʘʧʘʝʚ ʈ.ʄ., ʐʘʣʘʤʦʚʘ ɻ.ɻ., ʄʦʪʠʥʘ ʊ.ʖ., ʃʘʨʠʥʘ ʖ.ɺ., 

ɽʞʢʦʚ ɺ.ʆ, ʊʘʣʘʥ ʄ.ʉ. 

ʈʝʟʶʤʝ 

 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʥʦʚʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ 

ʦʩʥʦʚʝ ʣʠʯʠʥʢʠ ʤʫʭʠ ʏʝʨʥʘʷ ʣʴʚʠʥʢʘ ʥʘ ʷʠʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʤʦʨʬʦ- ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦʥʝ ʧʝʨʝʧʝʣʦʚ-ʥʝʩʫʰʝʢ ʦʙʫʩʣʦʚʠʣʦ ʧʦʚʳʰʝʥʠʝ ʠʭ ʷʡʮʝʥʦʩʢʦʩʪʠ, ʤʘʩʩʳ ʷʡʮʘ, 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʧʪʠʮʘʤʠ. ɺ ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʦʩʴ 

ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ, ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ, ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʦʙʱʝʛʦ 

ʢʘʣʴʮʠʷ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʦʚʴʶ ʢʦʥʪʨʦʣʴʥʳʭ ʥʝʩʫʰʝʢ. 

 

EGG PRODUCTIVITY AND MORPHO-BIOCHEMICAL PARAMETERS OF BLOOD WHEN 

USING A PROTEIN FEED ADDITIVE BASED ON THE LARVAE OF THE HERMETIA 

ILLUCENS 

 

Yezhkova A.M., Girfanov A.I., Papaev R.M., Shalamova G.G., Motina T.Yu., Larina Y.V., 

Yezhkov V.O., Talan M.S. 

Summary 

 

The present study is devoted to the study of the effect of a new feed additive based on the 

larva of the Black Lion fly on egg productivity and morpho-biochemical parameters of quail blood. 

The results of the study showed that the use of a feed additive in the diet of laying quails caused an 

increase in their egg production, egg weight, in comparison with control birds. The blood of quails 

significantly increased the content of hemoglobin, the number of red blood cells, the content of total 

protein, total calcium and inorganic phosphorus compared with the blood of control laying hens.
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ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʩʚʠʥʝʡ ʠ ʧʦʚʳʰʝʥʠʷ ʠʤʤʫʥʠʪʝʪʘ ʥʘʠʙʦʣʝʝ 

ʜʦʩʪʫʧʥʳʤ ʠ ʦʧʪʠʤʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʢʦʨʨʝʢʮʠʠ ʢʠʰʝʯʥʦʡ ʥʦʨʤʦʬʣʦʨʳ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʦʨʤʣʝʥʠʠ 

ʧʨʦʙʠʦʪʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʣʦʯʥʦʢʠʩʣʳʭ 

ʙʘʢʪʝʨʠʡ [9]. 

ʆʩʥʦʚʦʡ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʙʠʦʪʠʢʦʚ ʷʚʣʷʶʪʩʷ ʤʦʣʦʯʥʦʢʠʩʣʳʝ 

ʙʘʢʪʝʨʠʠ Lactobacillus, Bifidobacterium, 

Lactococcus, Streptococcus [2, 5]. 

ʄʦʣʦʯʥʦʢʠʩʣʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʝ 

ʤʦʥʦʛʘʩʪʨʠʯʥʳʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʜʙʠʨʘʝʪʩʷ 

ʧʨʦʙʠʦʪʠʢ, ʩʧʦʩʦʙʥʳ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʤʠʢʨʦʬʣʦʨʫ ʠʭ ʢʠʰʝʯʥʠʢʘ ʠ ʦʢʘʟʳʚʘʪʴ 

ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ, ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ, ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʦʣʫʯʘʝʤʦʡ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʦʪʚʝʯʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʩʚʠʥʠʥʳ [4, 8].  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ 

ʙʦʣʴʰʝ ʜʦʢʘʟʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʢʣʶʯʝʚʦʡ 

ʨʦʣʠ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ ʚ 

ʧʦʜʜʝʨʞʘʥʠʠ ʥʦʨʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ 

ʙʘʨʴʝʨʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʙʠʦʪʠʢʦʚ ʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʧʦʚʳʰʝʥʥʦʡ 

ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ [7].  

ʄʠʢʨʦʬʣʦʨʘ ʧʨʠʩʪʝʥʦʯʥʦʛʦ ʩʣʦʷ 

ʩʥʠʞʘʝʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʯʝʨʝʟ ʩʣʠʟʠʩʪʫʶ 

ʦʙʦʣʦʯʢʫ ʢʠʰʝʯʥʠʢʘ [1].  

ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ, ʢʦʪʦʨʘʷ 

ʚʦʟʥʠʢʘʝʪ ʟʘ ʩʯʸʪ ʩʠʥʪʝʟʠʨʫʝʤʳʭ ʝʶ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʢʠʩʣʦʪʥʦʩʪʠ ʩʨʝʜʳ ʜʦ 

ʟʥʘʯʝʥʠʡ ʨʅ 3,8 ī 4,0 [6].  

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ ʞʠʚʦʪʥʳʭ ʠ 

ʯʝʣʦʚʝʢʘ ʧʨʠ ʜʝʬʠʮʠʪʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʪʘʢʠʭ ʢʘʢ ʩʝʣʝʥ ʠ ʡʦʜ, ʥʝʜʦʧʫʩʪʠʤʦ. 

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʧʨʝʦʜʦʣʝʥʠʷ 

ʜʝʬʠʮʠʪʘ ʩʝʣʝʥʘ ʠ ʡʦʜʘ ʫ ʥʘʩʝʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʣʝʥʠʝ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʦʙʦʛʘʱʝʥʥʳʭ ʵʪʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɼʣʷ ʵʪʦʛʦ 

ʘʢʪʫʘʣʴʥʦ ʧʨʠʞʠʟʥʝʥʥʦʝ ʦʙʦʛʘʱʝʥʠʝ 

ʦʨʛʘʥʦʚ, ʤʳʰʝʯʥʦʡ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʠ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ [3]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʥʦʚʦʡ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ 

ʤʦʣʦʯʥʦʢʠʩʣʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʜʣʷ 

ʤʦʥʦʛʘʩʪʨʠʯʥʳʭ ʧʦʩʣʫʞʠʣʠ ʰʪʘʤʤʳ 

ʣʘʢʪʦʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʝʥʥʳʝ ʘʚʪʦʨʘʤʠ [1] 

ʠʟ ʧʨʦʩʚʝʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ 

ʩʚʠʥʝʡ: Lactobacillus plantarum; L. 

johnsonii, L. paracasei; L. sakei; L. reuteri.  

ʇʦ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ 

ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʛʦʤʦʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʙʨʦʞʝʥʠʝʤ ʙʝʟ 

ʦʙʨʘʟʦʚʘʥʠʷ ʉʆ2; ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʨʅ 

Ò4,0; ʩʢʦʨʦʩʪʴʶ ʥʘʨʘʩʪʘʥʠʷ ʪʠʪʨʘ ʜʦ 1012 

ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʟʘ ʩʫʪʢʠ; ʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʜʠʘʧʘʟʦʥʦʤ ʨʦʩʪʘ ʦʪ +30,0 ʜʦ +39,0 ʦʉ, ʩ 

ʦʧʪʠʤʘʣʴʥʳʤ ï 37,0 ʦʉ; ʧʨʦʜʫʮʠʨʫʝʤʳʤʠ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʢʠʩʣʦʪʘʤʠ: ʤʦʣʦʯʥʦʡ, 

ʧʨʦʧʠʦʥʦʚʦʡ, ʫʢʩʫʩʥʦʡ.  

ʆʧʪʠʤʘʣʴʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ 

ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʦʣʦʯʥʦʢʠʩʣʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʛʦʪʦʚʠʣʠ ʥʘ ʦʩʥʦʚʝ 

ʩʫʭʦʛʦ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʩ ʞʠʨʥʦʩʪʴʶ 1,0ï

1,5 %.  

ʇʦʣʫʯʘʣʠ ʞʠʜʢʫʶ ʤʦʣʦʯʥʦʢʠʩʣʫʶ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʦʪ 1010 ʜʦ 1012 ʂʆɽ/ʛ, 
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ʚʚʦʜʠʣʠ ʚ ʨʘʮʠʦʥ ʩʚʠʥʝʡ ʚ ʪʝʯʝʥʠʝ 

ʚʳʨʘʱʠʚʘʥʠʷ ʦʪ ʦʪʲʝʤʘ ʜʦ ʫʙʦʷ.  

ʂʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʠʟ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʣʘʢʪʦʙʘʢʪʝʨʠʡ [1], 

ʠʩʩʣʝʜʦʚʘʣʠ ʥʘ ʧʨʝʜʤʝʪ ʝʝ ʚʣʠʷʥʠʷ ʥʘ 

ʟʜʦʨʦʚʴʝ ʞʠʚʦʪʥʳʭ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʠ ʥʘ 

ʦʪʢʦʨʤʝ, ʥʘ ʢʘʯʝʩʪʚʦ, ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʦʣʫʯʘʝʤʦʛʦ ʤʷʩʥʦʛʦ ʩʳʨʴʷ. ɹʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʜʚʘ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʧʪrʘ.  

ɺ ʧʝʨʚʦʤ, ʧʦʠʩʢʦʚʦʤ, ʦʧʳʪʝ ʥʘ 

ʤʝʩʷʯʥʳʭ ʧʦʨʦʩʷʪʘʭ ʘʥʘʣʦʛʘʭ ʦʪ ʤʘʪʝʨʝʡ 

ʪʨʝʭʧʦʨʦʜʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ (ʣʘʥʜʨʘʩ ʭ 

ʧʴʝʪʨʝʥ ʭ ʜʶʨʦʢ) ʚ ʆʆʆ çʅʦʚʳʝ ʘʛʨʘʨʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠè (ʩ. ɺʳʩʝʣʢʠ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ 

ʢʨʘʡ, ʈʦʩʩʠʷ) ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʘ ʚʥʝʩʝʥʠʷ ʚ ʩʪʘʥʜʘʨʪʥʳʡ 

ʨʘʮʠʦʥ ʞʠʜʢʦʡ ʤʦʣʦʯʥʦʢʠʩʣʦʡ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʣʘʢʪʦʙʘʢʪʝʨʠʡ 1010ī1012 ʂʆɽ/ʤʣ ʩ ʮʝʣʴʶ 

ʢʦʨʨʝʢʮʠʠ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ.  

ʂʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʧʦʨʦʩʷʪʘʤ 

ʜʘʚʘʣʠ ʧʫʪʸʤ ʚʚʝʜʝʥʠʷ ʚ ʩʪʘʥʜʘʨʪʥʳʡ 

ʨʘʮʠʦʥ, ʠʟ ʨʘʩʯʸʪʘ ʦʪ 30 ʜʦ 90 ʜʥʝʡ ï 10,0 

ʤʣ; ʩʚʠʥʴʷʤ ʥʘ ʦʪʢʦʨʤʝ ï ʦʪ 91 ʜʦ 180 

ʜʥʝʡ ï 20,0 ʤʣ ʜʦʙʘʚʢʠ ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʚ 

ʩʫʪʢʠ ʯʝʨʝʟ ʩʫʪʢʠ (ʊʘʙʣʠʮʘ 1). 

ʉʦʩʪʘʚ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʮʠʦʥʘ 

ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʦʧʳʪʘ ʧʦ ʧʦʠʩʢʫ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʳ ʜʦʙʘʚʢʠ, n=35  
ɻʨʫʧʧʘ ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ (ʥʘ ʛʦʣʦʚʫ) 

ʦʪ 30 ʜʦ 90 ʜʥʝʡ ʦʪ 91 ʜʦ 180 ʜʥʝʡ 

1 ʢʦʥʪʨʦʣʴ ʉʈ ï ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʮʠʦʥ ʉʈ ï ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʮʠʦʥ 

2 ʦʧʳʪ ʉʈ + 10,0 ʤʣ ʜʦʙʘʚʢʠ* ʉʈ + 20,0 ʤʣ ʜʦʙʘʚʢʠ* 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʚ ʜʦʙʘʚʢʝ ʩʦʜʝʨʞʘʥʠʝ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʦʪ 1010 ʜʦ 1012 ʂʆɽ/ʛ 

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʩʪʘʚ ʠ ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʮʠʦʥʘ (ʉʈ) ʜʣʷ ʩʚʠʥʝʡ ʚ ʧʝʨʠʦʜ 

ʚʳʨʘʱʠʚʘʥʠʷ (30ï90 ʜʥʝʡ) ʠ ʦʪʢʦʨʤʘ (91ï180 ʜʥʝʡ) 

ʉʦʩʪʘʚ 
ɺʦʟʨʘʩʪ, ʜʥʝʡ 

30ï90 91ï180 

ʗʯʤʝʥʴ, ʜʝʨʪʴ, % 28,0 35,0 

ʂʫʢʫʨʫʟʘ, ʜʝʨʪʴ, % 8,7 6,9 

ʊʨʠʪʠʢʘʣʝ, ʜʝʨʪʴ, % 6,5 6,96 

ʇʰʝʥʠʮʘ, ʜʝʨʪʴ, % 28,7 28,4 

ʆʪʨʫʙʠ ʷʯʤʝʥʥʳʝ, % 4,0 4,0 

ɾʤʳʭ ʩʦʝʚʳʡ, % 11,0 7,9 

ʐʨʦʪ ʧʦʜʩʦʣʥʝʯʥʳʡ, % 3,19 3,2 

ʈʳʙʥʘʷ ʤʫʢʘ, % 3,7 2,0 

ʄʷʩʦʢʦʩʪʥʘʷ ʤʫʢʘ, % 4,1 3,5 

ʇʨʝʤʠʢʩ ʚʠʪʘʤʠʥʥʦïʤʠʥʝʨʘʣʴʥʳʡ, % ʂʉ-1ī1,0 ʂʉ-3, 4ī1,0 

ʄʝʣ ʢʦʨʤʦʚʦʡ, % 0,6 0,6 

ʉʦʣʴ ʧʦʚʘʨʝʥʥʘʷ, % 0,4 0,4 

ʃʠʟʠʥ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ (98 %) 0,12 0,14 

ɺ 1 ʢʛ ʩʦʜʝʨʞʠʪʩʷ: 

ʉʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʛ 892,5 890,8 

ʆʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʄɼʞ 12,9ï13,8 12,7ï13,4 

ʉʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʛ 190,0ï171,1 155,8ï120,0 

ʉʳʨʦʡ ʢʣʝʪʯʘʪʢʠ, ʛ 40,0ï43,0 45,5ï57,5 

ʉʳʨʦʛʦ ʞʠʨʘ, ʛ 5,0ï7,4 4,7ï5,5 
ʂʘʣʴʮʠʷ, ʛ 9,5 8,2 

ʌʦʩʬʦʨʘ, ʛ 8,66 7,2 

ɼʦʩʪʫʧʥʦʛʦ ʣʠʟʠʥʘ, ʛ 8,3 7,1 

ɼʦʩʪʫʧʥʦʛʦ ʤʝʪʠʦʥʠʥʘ, ʛ 4,9 4,3 

ɼʦʩʪʫʧʥʦʛʦ ʪʨʝʦʥʠʥʘ, ʛ 5,3 4,5 
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ɺʦ ʚʪʦʨʦʤ ʦʧʳʪʝ (ʆʆʆ çʅʦʚʳʝ 

ʘʛʨʘʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠè (ʩ. ɺʳʩʝʣʢʠ, 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʈʦʩʩʠʷ) 

ʩʬʦʨʤʠʨʦʚʘʣʠ 5 ʛʨʫʧʧ ʘʥʘʣʦʛʦʚ 

ʪʨʝʭʤʝʩʷʯʥʳʭ ʩʚʠʥʝʡ ʧʦ 35 ʛʦʣʦʚ ʦʪ 

ʤʘʪʝʨʝʡ ʪʨʝʭʧʦʨʦʜʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ 

(ʣʘʥʜʨʘʩ ʭ ʧʴʝʪʨʝʥ ʭ ʜʶʨʦʢ) ʩ ʞʠʚʦʡ 

ʤʘʩʩʦʡ ʥʘ ʥʘʯʘʣʦ ʦʧʳʪʘ 40,1Ñ0,24 ʢʛ.  

ʎʝʣʴ ʦʧʳʪʘ ï ʠʟʫʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʭʝʤʳ ʧʨʠʞʠʟʥʝʥʥʦʛʦ 

ʦʙʦʛʘʱʝʥʠʷ ʩʚʠʥʠʥʳ ʩʝʣʝʥʦʤ ʠ ʡʦʜʦʤ ʚ 

ʩʦʩʪʘʚʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʝʣʝʥʠʪʘ ʥʘʪʨʠʷ ʠ 

ʡʦʜʠʩʪʦʛʦ ʢʘʣʠʷ, ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʨʘʮʠʦʥ 

ʥʘ ʦʪʢʦʨʤʝ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ 

ʤʦʣʦʯʥʦʢʠʩʣʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, 

ʩʦʜʝʨʞʘʱʝʡ ʩʝʣʝʥ ʠ ʡʦʜ. 1 ʛʨʫʧʧʘ ï 

ʢʦʥʪʨʦʣʴ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʨʘʮʠʦʥʦʤ ʙʝʟ 

ʜʦʙʘʚʦʢ (ʊʘʙʣʠʮʘ 2). ɾʠʚʦʪʥʳʤ 2 ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ: 1 ʥʝʜʝʣʷ ï ʤʦʣʦʯʥʦʢʠʩʣʘʷ 

ʧʨʦʙʠʦʪʠʯʝʩʢʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʩ 

ʩʝʣʝʥʦʤ, 2 ʥʝʜʝʣʷ ï ʤʦʣʦʯʥʦʢʠʩʣʘʷ 

ʧʨʦʙʠʦʪʠʯʝʩʢʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʩ ʡʦʜʦʤ 

(ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 ï ʉʭʝʤʘ ʦʧʳʪʘ ʥʘ ʩʚʠʥʴʷʭ ʚ ʧʝʨʠʦʜ ʦʪʢʦʨʤʘ (91-180 ʜʥʝʡ) (n=35) 
ɻʨʫʧʧʘ ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ (ʥʘ ʛʦʣʦʚʫ) 

1, ʢʦʥʪʨʦʣʴ ʉʈï ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʮʠʦʥ 

2, ʦʧʳʪ ʉʈ + Se +I+ 20,0 ʤʣ ʜʦʙʘʚʢʠ* ʩ Se (20 ʤʛ/ʣ) +I (35,0 ʤʛ/ʣ) ** 

3, ʦʧʳʪ ʉʈ+ I+ 20,0 ʤʣ ʜʦʙʘʚʢʠ*+I (35,0 ʤʛ/ʣ) 

4, ʦʧʳʪ ʉʈ+ 20,0 ʤʣ ʜʦʙʘʚʢʠ* ʩ Se (20,0 ʤʛ/ʣ) 

5, ʦʧʳʪ ʉʈ + 20,0 ʤʣ ʜʦʙʘʚʢʠ* 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʚ ʜʦʙʘʚʢʝ ʩʦʜʝʨʞʘʥʠʝ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʦʪ 1010 ʜʦ 1012 ʂʆɽ/ʛ; ** ʩʝʣʝʥ ʠ ʡʦʜ 

ʧʦʦʯʝʨʝʜʥʦ ï 1 ʥʝʜʝʣʷ ï ʤʦʣʦʯʥʦʢʠʩʣʘʷ ʧʨʦʙʠʦʪʠʯʝʩʢʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʩ ʩʝʣʝʥʦʤ, 2 

ʥʝʜʝʣʷ ï ʤʦʣʦʯʥʦʢʠʩʣʘʷ ʧʨʦʙʠʦʪʠʯʝʩʢʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʩ ʡʦʜʦʤ, 3 ʥʝʜʝʣʷ ï 

ʤʦʣʦʯʥʦʢʠʩʣʘʷ ʧʨʦʙʠʦʪʠʯʝʩʢʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʩ ʩʝʣʝʥʦʤ ʠ ʪ.ʜ. 

 

ɺ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʘʭ 

ʤʦʣʦʯʥʦʢʠʩʣʘʷ ʜʦʙʘʚʢʘ ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʨʘʮʠʦʥʫ ʙʳʣʘ ʦʙʦʛʘʱʝʥʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʪʦʣʴʢʦ ʡʦʜʦʤ ʠ ʪʦʣʴʢʦ ʩʝʣʝʥʦʤ.  

ɺ ʧʷʪʦʡ ʛʨʫʧʧʝ ʚ ʩʪʘʥʜʘʨʪʥʳʡ 

ʨʘʮʠʦʥ ʚʥʦʩʠʣʠ ʤʦʣʦʯʥʦʢʠʩʣʫʶ 

ʧʨʦʙʠʦʪʠʯʝʩʢʫʶ ʜʦʙʘʚʢʫ ʙʝʟ ʩʝʣʝʥʘ ʠ 

ʡʦʜʘ.  

ɺ ʚʦʟʨʘʩʪʝ ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʧʨʦʚʝʣʠ 

ʢʦʥʪʨʦʣʴʥʳʡ ʫʙʦʡ ʩʦʨʦʢʘ ʧʷʪʠ ʛʦʣʦʚ ʠʟ 

ʧʷʪʠ ʛʨʫʧʧ ʦʧʳʪʘ (n=9).  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʙʨʘʙʦʪʘʥʳ ʙʠʦʤʝʪʨʠʯʝʩʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Statistic 10 Stat 

soft, Microsoft Excel 19. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʧʝʨʚʦʤ 

ʦʧʳʪʝ ʜʦʙʘʚʢʘ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʚ ʜʦʟʠʨʦʚʢʝ 

10 ʤʣ ʧʦʨʦʩʷʪʘʤ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 30 ʜʦ 60 

ʜʥʝʡ ʠ 20 ʤʣ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 61 ʜʦ 180 ʜʥʝʡ 

ʥʘ ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ ʯʝʨʝʟ ʩʫʪʢʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ 

ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʤʦʥʦʛʘʩʪʨʠʯʥʳʭ 

(ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4 ī ʉʦʩʪʘʚ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʧʦʨʦʩʷʪ, lg ʂʆɽ/ʛ (n=35) 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ 
30-90 ʜʥʝʡ 91-180 ʜʥʝʡ 

1 ʛʨ. 2 ʛʨ. 1ʛʨ. 2 ʛʨ. 

ʃʘʢʪʦʙʘʢʪʝʨʠʠ (Lactobacillus spp.) 7,0 9,0***  7,5 9,4***  

ɹʠʬʠʜʦʙʘʢʪʝʨʠʠ (Bifidobacterium spp.) 8,1 11,0***  8,6 10,5***  

ʂʣʦʩʪʨʠʜʠʠ (Clostridium spp.) 4,8 2,2***  5,4** 1,6***  

ʕʥʪʝʨʦʢʦʢʢʠ (Enterococcus spp.) 8,7 7,4** 9,1 7,5***  

ʉʪʘʬʠʣʦʢʦʢʢʠ (Staphylococcus spp.) 5,0 1,8***  4,0 1,4***  

ʕʰʝʨʠʭʠʠ (Escherichia coli) 6,8 7,0 7,2 6,7** 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ (Fungi micr.)  4,0 1,2***  4,2 1,1***  

ʇʨʠʤʝʯʘʥʠʝ: **ī P<0,01; ***ī P<0,001 

 

ʇʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʣʘʢʪʦʙʘʮʠʣʣ ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʚ 

ʢʠʰʝʯʥʠʢʝ ʧʦʨʦʩʷʪ ʥʘ ʜʦʨʘʱʠʚʘʥʠʠ ʠ 

ʦʪʢʦʨʤʝ ʜʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 
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ʢʦʨʨʝʢʪʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ 

ʤʦʣʦʯʥʦʢʠʩʣʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ 

ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ ʥʘ ʢʠʰʝʯʥʳʡ 

ʤʠʢʨʦʙʠʦʮʝʥʦʟ ʤʦʥʦʛʘʩʪʨʠʯʥʳʭ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ.  

ʈʘʟʣʠʯʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ 

ʩʦʜʝʨʞʘʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ 

Lactobacuillus ʚ ʩʦʜʝʨʞʠʤʦʤ ʧʨʦʩʚʝʪʘ 

ʢʠʰʝʯʥʠʢʘ ʩʚʠʥʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧ ʦʢʘʟʘʣʠʩʴ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʤʠ 

(P<0,001).  

ɺʚʝʜʝʥʠʝ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ 

ʤʦʣʦʯʥʦʢʠʩʣʦʡ ʜʦʙʘʚʢʠ ʚ ʨʘʮʠʦʥ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ 

Bifidobacterium spp. ʠ ʩʥʠʞʝʥʠʶ 

Enterococcus spp.  

ʉʦʜʝʨʞʘʥʠʝ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʢʣʦʩʪʨʠʜʠʡ, 

ʩʪʘʬʠʣʦʢʦʢʢʦʚ, ʧʣʝʩʥʝʚʳʭ ʠ ʜʨʦʞʞʝʚʳʭ 

ʛʨʠʙʦʚ) ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʦʩʴ (P<0,01). 

ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʨʦʩʪʦʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ 

ʢʦʥʪʨʦʣʴʥʳʭ ʥʘ 13,5 % (3 ʛʨʫʧʧʘ), 17,2 % 

(4 ʛʨʫʧʧʘ), 17,8 (5 ʛʨʫʧʧʘ) ʠ 18,1% ʫ 

ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ.  

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ 

ʤʘʩʩʳ ʩʚʠʥʝʡ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʢ 

ʰʝʩʪʠʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ, ʧʦʣʫʯʘʚʰʠʭ 

ʞʠʜʢʫʶ ʤʦʣʦʯʥʦʢʠʩʣʫʶ ʜʦʙʘʚʢʫ ʩ Se (20,0 

ʤʛ/ʣ) +I (35,0 ʤʛ/ʣ), ʙʳʣ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ī 

676,8Ñ5,1 ʛ, ʥʘ 18,1 % ʙʦʣʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʙʝʟ ʜʦʙʘʚʦʢ 

(ʊʘʙʣʠʮʘ 5). 

 

ʊʘʙʣʠʮʘ 5 ī ʆʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʧʦʜʦʧʳʪʥʳʭ ʩʚʠʥʝʡ, n=35 

ɻʨʫʧʧʘ 

ʈʦʩʪʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʠʨʦʩʪ ʞ.ʤ., 3ī6 ʤʝʩ, ʢʛ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞ.ʤ. 

ʛ % 

1, ʢʦʥʪʨ. 61,8Ñ0,23 572,6Ñ6,2 100,0 

2 73,1Ñ0,22*** 676,8Ñ5,1*** 118,1 

3 70,2Ñ0,16** 650,4Ñ4,3*** 113,5 

4 72,5Ñ0,20*** 671,7Ñ4,4*** 117,2 

5 72,9Ñ0,19*** 675,3Ñ4,2*** 117,8 

 

ʇʨʠʤʝʯʘʥʠʝ: **ī P <0,01; ***ī P <0,001 

 

ʄʦʣʦʯʥʦʢʠʩʣʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʡʦʜʦʤ ʠ 

ʩʝʣʝʥʦʤ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʣʫʯʰʝʤʫ ʨʦʩʪʫ ʠ 

ʨʘʟʚʠʪʠʶ ʞʠʚʦʪʥʳʭ. 

ɺʚʝʜʝʥʠʝ ʩʝʣʝʥʘ ʚ ʤʦʣʦʯʥʦʢʠʩʣʫʶ 

ʞʠʜʢʫʶ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʥʝ ʦʢʘʟʘʣʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʣʘʢʪʦ- ʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ, ʦʜʥʘʢʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʨʠ ʵʪʦʤ ʩʥʠʞʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʬʠʣʦʢʦʢʢʦʚ ʥʘ ʧʦʣʧʦʨʷʜʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʫʰ ʦʧʳʪʥʳʭ 

ʩʚʠʥʝʡ ʥʝ ʚʳʷʚʠʣʠ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ (ʊʘʙʣʠʮʘ 6). 

 

ʊʘʙʣʠʮʘ 6 ī ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʫʰ ʩʚʠʥʝʡ, n=9 

ʇʘʨʘʤʝʪʨʳ 
ɻʨʫʧʧʘ 

1  2 3 4 5 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʝʨʝʜ ʫʙʦʝʤ 109,7Ñ4,4 107,7Ñ3,5 108,7Ñ5,2 110,0Ñ5,3 109,3 Ñ 2,4 

ɺʳʭʦʜ ʤʷʩʘ, % 69,8Ñ3,8 70,7Ñ2,6 65,7Ñ1,6 68,1Ñ0,7 70,5 Ñ 2,3 

ɺʳʭʦʜ ʩʘʣʘ, % 20,6Ñ3,1 18,3Ñ2,7 22,5Ñ0,9 20,0Ñ1,7 17,9 Ñ 2,1 

ɺʳʭʦʜ ʢʦʩʪʝʡ, % 9,6Ñ0,3 11,0Ñ0,8 11,8Ñ0,1 11,9Ñ0,5 11,6 Ñ 0,3 

ʊʦʣʱʠʥʘ ʰʧʠʢʘ ʚ ʭʦʣʢʝ, ʩʤ 5,3Ñ0,7 4,2Ñ0,3 4,2Ñ0,4 4,3Ñ1,1 4,9 Ñ 0,8 

ʇʣʦʱʘʜʴ ʤʳʰ. ʛʣʘʟʢʘ, ʩʤ2 33,0Ñ1,8 39,3Ñ2,3 
36,3Ñ0,2 

 
39,5Ñ1,7 35,2 Ñ 3,2 
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ɼʦʙʘʚʢʘ ʩʝʣʝʥʘ ʠ ʡʦʜʘ ʚ ʩʦʩʪʘʚʝ 

ʤʦʣʦʯʥʦʢʠʩʣʦʡ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʠ ʢ 

ʨʘʮʠʦʥʫ ʩʚʠʥʝʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʧʦʚʳʰʝʥʥʦʤʫ ʦʪʣʦʞʝʥʠʶ ʠʭ ʚ ʦʨʛʘʥʘʭ ʠ 

ʪʢʘʥʷʭ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ (ʊʘʙʣʠʮʘ 

7). 

 

ʊʘʙʣʠʮʘ 7 ī ʉʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʠ ʡʦʜʘ ʚ ʦʨʛʘʥʘʭ ʠ ʜʣʠʥʥʝʡʰʝʡ ʤʳʰʮʝ  

ɻʨʫʧʧʘ ʆʪʣʦʞʝʥʦ: 
ʉʝʣʝʥ, ʤʛ/ʢʛ ʁʦʜ, ʤʛ/ʢʛ 

MÑm 

1. ʉʈï ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʮʠʦʥ 

ʚ ʧʝʯʝʥʠ 0,125Ñ0,002 0,057Ñ0,001 

ʚ ʩʝʨʜʮʝ 0,085Ñ0,003 0,071Ñ0,009 

ʚ ʜʣʠʥʥʝʡʰʝʡ 

ʤʳʰʮʝ 
0,077Ñ0,004 0,064Ñ0,003 

2. ʉʈ + 20,0 ʤʣ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʩ Se (20,0 ʤʛ/ʣ) +I (35,0 ʤʛ/ʣ) 

ʚ ʧʝʯʝʥʠ 0,185Ñ0,002*** 0,140Ñ0,001*** 

ʚ ʩʝʨʜʮʝ 0,158Ñ0,003*** 0,114Ñ0,001*** 

ʚ ʜʣʠʥʥʝʡʰʝʡ 

ʤʳʰʮʝ 
0,104Ñ0,007*** 0,501Ñ0,001*** 

3. ʉʈ+ 20,0 ʤʣ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

+I (35,0 ʤʛ/ʣ) 

ʚ ʧʝʯʝʥʠ 0,126Ñ0,007 0,136Ñ0,003*** 

ʚ ʩʝʨʜʮʝ 0,093Ñ0,007** 0,107Ñ0,001*** 

ʚ ʜʣʠʥʥʝʡʰʝʡ 

ʤʳʰʮʝ 
0,082Ñ0,004** 0,402Ñ0,001** 

4. ʉʈ+ 20,0 ʤʣ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʩ Se (20,0 ʤʛ/ʣ) 

ʚ ʧʝʯʝʥʠ 0,170Ñ0,002*** 0,058Ñ0,002 

ʚ ʩʝʨʜʮʝ 0,150Ñ0,002*** 0,079Ñ0,005 

ʚ ʜʣʠʥʥʝʡʰʝʡ 

ʤʳʰʮʝ 
0,098Ñ0,005** 0,059Ñ0,001 

5. ʉʈ + 20,0 ʤʣ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʚ ʧʝʯʝʥʠ 0,129Ñ0,002 0,057Ñ0,003 

ʚ ʩʝʨʜʮʝ 0,091Ñ0,008 0,080Ñ0,020 

ʚ ʜʣʠʥʥʝʡʰʝʡ 

ʤʳʰʮʝ 
0,080Ñ0,002 0,080Ñ0,006 

ʇʨʠʤʝʯʘʥʠʝ: **ī P<0,01; ***ī P<0,001 

 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚ ʧʝʯʝʥʠ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ ʥʘ 48 %, ʘ ʩʦʜʝʨʞʘʥʠʝ ʡʦʜʘ ʙʦʣʝʝ 

ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʙʳʣʦ ʚʳʰʝ ʢʦʥʪʨʦʣʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʂʦʨʨʝʢʮʠʷ ʢʠʰʝʯʥʦʛʦ 

ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʩʚʠʥʝʡ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ 

ʨʘʮʠʦʥ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʤʦʣʦʯʥʦʢʠʩʣʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ 

ʣʘʢʪʦʙʘʢʪʝʨʠʡ Lactobacillus plantarum; L. 

johnsonii, L. paracasei; L. sakei; L. reuteri, ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʦʪ 1010 ʜʦ 1012 

ʂʆɽ/ʛ, ʜʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʛʘʱʝʥʠʷ 

ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʡʦʜʦʤ ʠ ʩʝʣʝʥʦʤ.  

ʇʨʝʜʣʦʞʝʥʳ ʜʦʟʳ ʚʥʝʩʝʥʠʷ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʤʦʣʦʯʥʦʢʠʩʣʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʩ ʩʝʣʝʥʦʤ ʠ ʡʦʜʦʤ ʩʚʠʥʴʷʤ ʚ 

ʧʝʨʠʦʜʳ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ: ʜʦ 

90īʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ï 10 ʤʣ ʥʘ 1 ʛʦʣʦʚʫ ʚ 

ʩʫʪʢʠ; ʚ ʧʝʨʠʦʜ ʦʪʢʦʨʤʘ (ʚʦʟʨʘʩʪ ʩ 91 ʜʦ 

180 ʜʥʝʡ) ï 20 ʤʣ ʥʘ 1 ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʟʳ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʞʠʜʢʦʡ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʤʦʣʦʯʥʦʢʠʩʣʦʡ 

ʜʦʙʘʚʢʝ: Se ī 20 ʤʛ/ʣ; I ï 35,0 ʤʛ/ʣ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ 

ʵʪʠʭ ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʨʘʮʠʦʥʝ ʥʘ ʫʨʦʚʥʝ 0,20 ʤʛ/ʢʛ, ʘ ʡʦʜʘ ï 0,35 

ʤʛ/ʢʛ ʢʦʨʤʘ.  

ɾʠʜʢʘʷ ʤʦʣʦʯʥʦʢʠʩʣʘʷ 

ʧʨʦʙʠʦʪʠʯʝʩʢʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʠʟ 

ʣʘʢʪʦʙʘʢʪʝʨʠʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʦʙʦʛʘʱʝʥʥʘʷ in vitro ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʤʠ ʩʝʣʝʥʦʤ ʠ ʡʦʜʦʤ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʣʫʯʰʠʣʘ ʤʠʢʨʦʬʣʦʨʫ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ 

ʪʨʘʢʪʘ, ʦʢʘʟʘʣʘ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʦʥʦʛʘʩʪʨʠʯʥʳʭ 

ʞʠʚʦʪʥʳʭ. ɼʦʙʘʚʢʘ ʩʝʣʝʥʘ ʠ ʡʦʜʘ ʚ 

ʩʦʩʪʘʚʝ ʤʦʣʦʯʥʦʢʠʩʣʦʡ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ 

ʜʦʙʘʚʢʠ ʢ ʨʘʮʠʦʥʫ ʩʚʠʥʝʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʧʦʚʳʰʝʥʥʦʤʫ ʦʪʣʦʞʝʥʠʶ ʠʭ ʚ ʦʨʛʘʥʘʭ ʠ 

ʪʢʘʥʷʭ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
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ʂʆʈʈɽʂʎʀʗ ʂʀʐɽʏʅʆɻʆ ʄʀʂʈʆɹʀʆʎɽʅʆɿɸ ʄʆʅʆɻɸʉʊʈʀʏʅʓʍ 

 

ɿʘʙʘʰʪʘ ʅ.ʅ., ɻʦʣʦʚʢʦ ɽ.ʅ., ʉʠʥʝʣʴʱʠʢʦʚʘ ʀ.ɸ. 

ʈʝʟʶʤʝ 

 

ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʤʦʣʦʜʥʷʢʘ ʩʚʠʥʝʡ ʞʠʜʢʦʡ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʤʦʣʦʯʥʦʢʠʩʣʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʣʘʢʪʦʙʘʢʪʝʨʠʡ Lactobacillus plantarum; L. johnsonii, L. paracasei; 

L. sakei; L. reuteri ʧʨʠʚʝʣʦ ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʠʢʘ. ɾʠʜʢʘʷ 

ʤʦʣʦʯʥʦʢʠʩʣʘʷ ʧʨʦʙʠʦʪʠʯʝʩʢʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʠʟ ʣʘʢʪʦʙʘʢʪʝʨʠʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʦʙʦʛʘʱʝʥʥʘʷ in vitro ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʩʝʣʝʥʦʤ ʠ ʡʦʜʦʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʘ 

ʤʠʢʨʦʬʣʦʨʫ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʦʢʘʟʘʣʘ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ, ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʳʭ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʩʚʠʥʝʡ ʚ ʰʝʩʪʠʤʝʩʷʯʥʦʤ 

ʚʦʟʨʘʩʪʝ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʦʙʠʦʪʠʯʝʩʢʫʶ ʤʦʣʦʯʥʦʢʠʩʣʫʶ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʩ ʡʦʜʦʤ ʠ 

ʩʝʣʝʥʦʤ, ʙʳʣ ʚʳʰʝ ʥʘ 18,1 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʆʧʳʪʥʳʤ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʟʳ 

ʚʥʝʩʝʥʠʷ ʞʠʜʢʦʡ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʤʦʣʦʯʥʦʢʠʩʣʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʦʪ 1010 ʜʦ 1012 ʂʆɽ/ʛ, ʩ ʩʝʣʝʥʦʤ ʠ ʡʦʜʦʤ, ʩʚʠʥʴʷʤ ʚ ʨʘʮʠʦʥ: ʜʦ 90īʜʥʝʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ï 10 ʤʣ; ʚ ʧʝʨʠʦʜ ʦʪʢʦʨʤʘ (ʚʦʟʨʘʩʪ ʩ 91 ʜʦ 180 ʜʥʝʡ) ï 20 ʤʣ ʥʘ 1 ʛʦʣʦʚʫ ʚ ʩʫʪʢʠ. 

ʆʧʪʠʤʘʣʴʥʳʝ ʜʦʟʳ ʩʝʣʝʥʘ ʠ ʡʦʜʘ ʚ ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʜʦʙʘʚʢʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʨʘʮʠʦʥʝ ʥʘ ʫʨʦʚʥʝ 0,20 ʤʛ/ʢʛ, ʡʦʜʘ ï 0,35 ʤʛ/ʢʛ ʢʦʨʤʘ, 

ʩʦʩʪʘʚʠʣʘ: Se ī 20 ʤʛ/ʣ; I ï 35,0 ʤʛ/ʣ.  

 

CORRECTION OF INTESTINAL MICROBIOCENOSIS OF MONOGASTRIC 

 

Zabashta N.N., Golovko E.N., Sinelshchikova I.A. 

Summary 

 

The introduction of a liquid probiotic lactic acid feed additive based on Lactobacilli 

Lactobacillus plantarum; L. johnsonii, L. paracasei; L. sakei; L. reuteri into the diet of young pigs 

led to a positive correction of intestinal microbiocenosis. Liquid lactic acid probiotic feed additive 

from lactobacilli, additionally enriched in vitro with biologically active selenium and iodine, 

significantly improved the microflora of the digestive tract, and had a beneficial effect on the 

health, growth and development of animals. The average daily increase in live weight of pigs at the 

age of six months receiving probiotic lactic acid feed additive with iodine and selenium was 18.1 % 

higher compared with the control. Experimentally, doses of liquid probiotic lactic acid feed additive 

containing lactobacilli from 1010 to 1012 CFU / g, with selenium and iodine, have been established 

for pigs in the diet: up to 90 days of age ī 10 ml per 1 head per day; during the fattening period (age 

from 91 to 180 days) ï 20 ml per 1 a head per day. The optimal doses of selenium and iodine in a 

probiotic supplement, allowing to maintain the content of these trace elements in the diet at 0.20 mg 

/kg, iodine ï 0.35 mg /kg of feed, were: Se ī 20 mg/l; I ï 35.0 mg/l. 
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ʀɿʋʏɽʅʀɽ ɼʀʅɸʄʀʂʀ ɺʃʀʗʅʀʗ ʅɽʁʈʆʇɽʇʊʀɼɸ Y ʅɸ ʏɸʉʊʆʊʋ 

ʉʇʆʅʊɸʅʅʆʁ ɸʂʊʀɺʅʆʉʊʀ ʄʀʆʂɸʈɼɸ ʂʈʓʉ ʅɸ ʈɸɿʅʓʍ ʕʊɸʇɸʍ 

ʇʆʉʊʅɸʊɸʃʔʅʆɻʆ ʆʅʊʆɻɽʅɽɿɸ  

 

ʀʩʢʘʢʦʚ ʅ.ɻ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʄɹɼ, ɿʚʝʨʝʚ ɸ.ɸ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ, ʜʠʨʝʢʪʦʨ ʅʀʀ 

ʌʂʠʉ, ʀʩʢʘʢʦʚʘ ɽ.ɺ.1 ï ʢ.ʙ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʄɹɼ, ʅʠʢʦʣʘʝʚ ʊ.ʀ.2 ï ʘʩʧʠʨʘʥʪ, 

 ɸʥʠʢʠʥʘ ʊ.ɸ.2 ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, ɿʝʬʠʨʦʚ ʊ.ʃ.2 ï ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 
1ʌɻɹʆʋ ɺʆ çʇʦʚʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, 

ʩʧʦʨʪʘ ʠ ʪʫʨʠʟʤʘè 
2ʌɻɸʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʡʨʦʧʝʧʪʠʜ Y, ʩʝʨʜʮʝ, ʤʠʦʢʘʨʜ, ʠʟʦʤʝʪʨʠʯʝʩʢʦʝ ʩʦʢʨʘʱʝʥʠʝ, 

ʯʘʩʪʦʪʘ ʩʧʦʥʪʘʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

Keywords: neuropeptide Y, heart, myocardium, isometric measurement, evoked 

spontaneous activity 

 

ʅʝʡʨʦʧʝʧʪʠʜ Y (NPY) 

ʚʳʩʦʢʦʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʧʝʧʪʠʜ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ 36 ʘʤʠʥʦʢʠʩʣʦʪ, ʢʦʪʦʨʳʡ ʙʳʣ ʚʧʝʨʚʳʝ 

ʚʳʜʝʣʝʥ ʠʟ ʛʠʧʦʪʘʣʘʤʫʩʘ ʩʚʠʥʴʠ ʚ 1982 

ʛʦʜʫ Tatemoto [15]. NPY ʷʚʣʷʝʪʩʷ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʤ, 

ʚʳʨʘʙʘʪʳʚʘʝʤʳʤ ʚ ʦʩʥʦʚʥʦʤ 

ʩʠʤʧʘʪʠʯʝʩʢʠʤʠ ʥʝʡʨʦʥʘʤʠ [8]. ʇʝʧʪʠʜ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʩʝʨʜʮʝ ʠ ʛʦʣʦʚʥʦʤ 

ʤʦʟʛʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ [6]. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʫ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ 

ʦʙʥʘʨʫʞʝʥʦ ʚʦʩʝʤʴ ʨʘʟʣʠʯʥʳʭ Y-

ʨʝʮʝʧʪʦʨʦʚ (R) (Y1-Y8) [7], ʠʟ ʢʦʪʦʨʳʭ 

ʧʷʪʴ (Y1R, Y2R, Y4R, Y5R ʠ Y6R) 

ʢʣʦʥʠʨʦʚʘʥʳ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʘ ʯʝʪʳʨʝ 

(Y1R, Y2R, Y4R ʠ Y5R) ʜʦʢʘʟʘʣʠ ʩʚʦʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ 

[10].  

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ Y(R) ʢʦʜʠʨʫʶʪʩʷ 

ʨʘʟʥʳʤʠ ʛʝʥʘʤʠ ʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʪʢʘʥʷʭ, ʘ ʪʘʢʞʝ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ, ʵʪʦ 

ʜʦʢʘʟʳʚʘʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʫʯʘʩʪʚʫʶʪ ʚ 

ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. 

Y(R) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʦʥʦʤʝʨʥʳʝ 

ʙʝʣʢʠ ʩʦʧʨʷʞʸʥʥʳʝ ʩ G-ʙʝʣʢʘʤʠ. ʇʦʩʣʝ 

ʘʢʪʠʚʘʮʠʠ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʠʟʤʝʥʷʝʪʩʷ 

ʧʦʣʦʞʝʥʠʝ ʩʫʙʲʝʜʠʥʠʮʳ G-ʙʝʣʢʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʧʨʠʚʦʜʷʱʠʝ 

ʢʘʢ ʢ ʠʥʛʠʙʠʨʦʚʘʥʠʶ, ʪʘʢ ʠ ʢ ʘʢʪʠʚʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʢʘʩʢʘʜʦʚ [3]. ʇʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʠʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ 

ʚ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʢʘʭ ʢʨʦʣʠʢʦʚ Y2R 

ʠ Y4R ʤʦʛʫʪ ʩʚʷʟʳʚʘʪʴʩʷ ʩ Gq ʙʝʣʢʦʤ ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʨʘʙʦʪʢʝ 

ʠʥʦʟʠʪʦʣʪʨʠʬʦʩʬʘʪʘ (IP3) ʧʫʪʝʤ 

ʘʢʪʠʚʘʮʠʠ ʬʦʩʬʦʣʠʧʘʟʳ C (PLC) [4]. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʥʝʡʨʦʥʘʭ ʤʦʟʛʘ ʢʨʳʩʳ 

Y(R) ʤʦʛʫʪ ʨʝʛʫʣʠʨʦʚʘʪʴ K+ ʠ Ca2+ ʢʘʥʘʣʳ, 

ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʝ ʩ G-ʙʝʣʢʦʤ ʢʘʣʠʝʚʳʡ 

ʪʦʢ ʚʥʫʪʨʝʥʥʝʛʦ ʚʳʧʨʷʤʣʝʥʠʷ. ʉʚʷʟʳʚʘʷʩʴ 

ʩ Y (R), NPY ʠʛʨʘʝʪ ʨʘʟʣʠʯʥʳʝ ʨʦʣʠ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʘ ʠʥʦʛʜʘ ʜʘʞʝ 

ʤʦʞʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʧʦ-

ʨʘʟʥʦʤʫ. 

Y(R) ʫʯʘʩʪʚʫʶʪ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ ʠ ʚ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʪʘʢʠʝ ʢʘʢ 

ʧʨʠʝʤ ʧʠʱʠ, ʦʞʠʨʝʥʠʝ, ʛʠʧʝʨʪʦʥʠʷ, 

ʘʪʝʨʦʩʢʣʝʨʦʟ, ʵʧʠʣʝʧʩʠʷ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ, ʟʘʞʠʚʣʝʥʠʝ ʧʝʨʝʣʦʤʦʚ [2]. 

NPY ʪʘʢʞʝ ʨʝʛʫʣʠʨʫʝʪ ʘʧʧʝʪʠʪ, ʧʦʣʦʚʦʝ 

ʨʘʟʤʥʦʞʝʥʠʝ, ʦʙʫʯʝʥʠʝ ʠ ʧʘʤʷʪʴ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʥ ʦʙʣʘʜʘʝʪ ʘʥʪʠʜʝʧʨʝʩʩʠʚʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ [13] ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʠʥʛʠʙʠʨʫʝʪ 

ʦʙʤʝʥ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʤʦʜʝʣʷʭ [5].  

ɺ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʝ NPY 

ʨʝʛʫʣʠʨʫʝʪ ʩʦʩʫʜʠʩʪʳʡ ʪʦʥʫʩ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʦʡ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ NPY 

ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʥʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ 

ʥʝʩʢʦʣʴʢʠʭ ʛʦʨʤʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ 

ʫʯʘʩʪʚʫʝʪ ʚ ʠʤʤʫʥʥʦʡ ʨʝʛʫʣʷʮʠʠ [14].  
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ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ NPY ʥʝ ʚʣʠʷʝʪ 

ʥʘ ʠʥʦʪʨʦʧʠʶ ʧʦʣʦʩʦʢ ʧʨʝʜʩʝʨʜʠʡ 

ʯʝʣʦʚʝʢʘ [11]. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʠʥʦʪʨʦʧʥʳʝ 

ʵʬʬʝʢʪʳ ʙʳʣʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚ 

ʢʘʨʜʠʦʤʠʦʮʠʪʘʭ ʚʟʨʦʩʣʳʭ ʢʨʳʩ, ʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʥʦʪʨʦʧʥʳʝ ʵʬʬʝʢʪʳ 

ʙʳʣʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚ 

ʢʘʨʜʠʦʤʠʦʮʠʪʘʭ ʚʟʨʦʩʣʳʭ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ 

[12]. ʇʦʢʘʟʘʥʦ, ʯʪʦ NPY ʠ ʝʛʦ ʘʥʘʣʦʛʠ 

ʟʘʤʝʜʣʷʶʪ ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠ ʚʣʠʷʝʪ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʩʦʢʨʘʪʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʤʠʦʢʘʨʜʘ 

ʧʨʝʜʩʝʨʜʠʡ ʚ ʦʥʪʦʛʝʥʝʟʝ [1]. ʆʜʥʘʢʦ 

ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʘʢʪʠʚʘʮʠʠ 

ʥʝʡʨʦʧʝʧʪʠʜʦʤ Y YR ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ 

ʠʟʫʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ 

ʛʨʫʧʧʫ ʚʭʦʜʠʣʠ 7- ʠ 100-ʜʥʝʚʥʳʝ ʙʝʣʳʝ 

ʙʝʩʧʦʨʦʜʥʳʝ ʢʨʳʩʳ (n=34). ɺ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʟ ʩʝʨʜʝʮ ʢʨʳʩ ʚ ʫʩʣʦʚʠʷʭ in 

vitro ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʧʦʣʦʩʢʠ ʤʠʦʢʘʨʜʘ 

ʧʨʘʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʩ ʩʦʭʨʘʥʝʥʥʳʤ 

ʩʠʥʫʩʦʚʳʤ ʫʟʣʦʤ ʠ ʩʧʦʥʪʘʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ʇʦʣʦʩʢʠ ʙʳʣʠ ʧʦʛʨʫʞʝʥʳ ʚ 

ʸʤʢʦʩʪʴ ʩ ʨʘʙʦʯʠʤ ʨʘʩʪʚʦʨʦʤ ʊʠʨʦʜʝ, 

ʢʦʪʦʨʳʡ ʙʳʣ ʦʙʦʛʘʱʝʥ ʢʘʨʙʦʛʝʥʦʤ. 

ʄʝʭʘʥʠʯʝʩʢʦʝ ʠʟʦʤʝʪʨʠʯʝʩʢʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʧʦʣʦʩʦʢ ʤʠʦʢʘʨʜʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʫʩʪʘʥʦʚʢʝ 

"PowerLab" ʩ ʜʘʪʯʠʢʦʤ ʩʠʣʳ "MLT 050/D" 

("ADInstruments"). ɺ ʤʦʤʝʥʪ çʧʨʠʨʘʙʦʪʢʠè 

ʧʦʣʦʩʢʘʤ ʤʠʦʢʘʨʜʘ ʧʨʝʜʩʝʨʜʠʡ 

ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʪʷʞʝʥʠʝ, 

ʧʦʩʣʝ ʯʝʛʦ ʦʮʝʥʠʚʘʣʩʷ ʫʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ çChart 8.0è. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʘ NPY ʠʟʫʯʘʣʦʩʴ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʚʘʨʴʠʨʫʶʱʝʡ ʦʪ 10-8ʜʦ 10-

6ʄ ʩ 1 ʧʦ 20 ʤʠʥʫʪʫ ʨʝʛʠʩʪʨʘʮʠʠ, ʪʘʢ ʢʘʢ 

ʠʟʚʝʩʪʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʵʥʜʦʛʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ NPY ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʝ ʚʘʨʴʠʨʫʝʪ ʦʪ ʤʠʢʨʦʤʦʣʷʨʥʳʭ ʜʦ 

ʤʠʣʣʠʤʦʣʷʨʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ [9]. 

ʕʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʧʦʵʪʘʧʥʦ: ʨʝʛʠʩʪʨʘʮʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ, 

ʘʧʧʣʠʢʘʮʠʷ NPY ʠ ʧʨʦʤʳʚʢʘ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʵʪʘʧʘ 

ʩʦʩʪʘʚʣʷʣʘ 20 ʤʠʥʫʪ. ʇʦʩʣʝ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʦʚ NPY ʫ ʢʘʞʜʦʡ ʠʟ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʧʨʝʧʘʨʘʪ ʦʪʤʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʚʦʨʘ 

ʊʠʨʦʜʝ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʩʪʘʙʠʣʠʟʠʨʫʷ 

ʘʤʧʣʠʪʫʜʥʦ-ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ, 

ʬʠʢʩʠʨʦʚʘʣʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʯʝʨʝʜʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʧʦʣʦʩʦʢ 

ʤʠʦʢʘʨʜʘ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʝ 

çLabChart 8.0è. ʆʮʝʥʠʚʘʣʠʩʴ: ʯʘʩʪʦʪʘ 

ʩʧʦʥʪʘʥʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ (ʢʦʣʠʯʝʩʪʚʦ 

ʧʠʢʦʚ/ʤʠʥ), ʦʙʱʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʩʦʢʨʘʱʝʥʠʷ (ʤʦʤʝʥʪ ʦʪ ʥʘʯʘʣʘ ʩʦʢʨʘʱʝʥʠʷ 

ʜʦ ʝʛʦ ʟʘʚʝʨʰʝʥʠʷ), ʘʤʧʣʠʪʫʜʘ ʩʦʢʨʘʱʝʥʠʷ 

(ʦʪ ʫʨʦʚʥʷ ʠʟʦʣʠʥʠʠ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʠʢʘ ʩʦʢʨʘʱʝʥʠʷ). ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ 

ʥʝʩʝʣʝʢʪʠʚʥʦʛʦ ʘʛʦʥʠʩʪʘ NPY 

ʧʨʦʠʟʚʦʜʩʪʚʘ çSigma-Aldrichè, USA. 

ʀʩʭʦʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʩʦʢʨʘʱʝʥʠʷ ʤʠʦʢʘʨʜʘ ʧʨʝʜʩʝʨʜʠʡ 

ʧʨʠʥʠʤʘʣʠ ʟʘ 100 %, ʪʦʛʜʘ ʢʘʢ ʵʬʬʝʢʪ 

ʚʣʠʷʥʠʷ ʘʛʦʥʠʩʪʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʚ 

ʧʨʦʮʝʥʪʘʭ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ 

Microsoft Excel ʠ Statistica 13. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ 

ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʨʝʜʥʝʛʦ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʠ ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʠ 

ʩʨʝʜʥʝʛʦ (ʄÑm). ʀʩʩʣʝʜʫʝʤʳʝ ʜʘʥʥʳʝ 

ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ 

ʈ̓ 0,05, ʘ n-ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʧʨʝʜʩʝʨʜʥʦʛʦ ʤʠʦʢʘʨʜʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʥʘʰʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʯʘʩʪʦʪʘ ʩʧʦʥʪʘʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʫ 7-ʜʥʝʚʥʳʭ ʢʨʳʩʷʪ ʚ ʢʦʥʪʨʦʣʝ 

ʩʦʩʪʘʚʣʷʣ 165 ʧʠʢʦʚ/ʤʠʥ, ʫ 100-ʩʫʪʦʯʥʳʭ 

ʞʠʚʦʪʥʳʭ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʢʦʥʪʨʦʣʝ 

ʩʦʩʪʘʚʣʷʣ 85 ʧʠʢʦʚ/ʤʠʥ. ɼʦʩʪʦʚʝʨʥʦ 

ʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦʪʳ ʩʧʦʥʪʘʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ 

ʨʘʟʚʠʪʠʷ ʭʨʦʥʦʪʨʦʧʥʦʡ ʬʫʥʢʮʠʠ ʫ 

ʞʠʚʦʪʥʳʭ. 

ʋ 7-ʩʫʪʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ 

ʘʧʧʣʠʢʘʮʠʠ NPY ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 10-8ʄ ʥʝ 

ʧʨʠʚʦʜʠʣʘ ʢ ʜʦʩʪʦʚʝʨʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʘʤʧʣʠʪʫʜʥʦ-ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ 

ʧʨʝʜʩʝʨʜʥʦʛʦ ʤʠʦʢʘʨʜʘ ʩ 1 ʧʦ 20 ʤʠʥʫʪʫ 
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ʨʝʛʠʩʪʨʘʮʠʠ (n=8). ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʦʜʠʥ ʧʦʨʷʜʦʢ ʥʘʙʣʶʜʘʣʠ 

ʨʘʟʚʠʪʠʝ ʜʚʫʭʬʘʟʥʦʛʦ ʵʬʬʝʢʪʘ. ʏʘʩʪʦʪʘ 

ʩʧʦʥʪʘʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʏʉɸ) ʩʦ 2 ʤʠʥʫʪʳ 

ʨʝʛʠʩʪʨʘʮʠʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 15 % 

(P᾽0,05), ʟʘʪʝʤ ʥʘʙʣʶʜʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʢ 

ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʦ 6 % (P᾽0,05) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

ʋʤʝʥʴʰʝʥʠʝ ʏʉɸ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʫʤʝʥʴʰʝʥʠʝʤ ʘʤʧʣʠʪʫʜ r ʩʦʢʨʘʱʝʥʠʷ ʥʘ 

10 % (P᾽0,05; n=10). ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ  

10-6 ʄ ʤʳ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠ ʥʘʣʠʯʠʝ 

ʜʚʫʭʬʘʟʥʦʛʦ ʵʬʬʝʢʪʘ. ʏʘʩʪʦʪʘ ʩʧʦʥʪʘʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩ 1 ʠ 2 ʤʠʥʫʪʳ ʨʝʛʠʩʪʨʘʮʠʠ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 10 % ʠ 8 % (P᾽0,05). ʉ 

17 ʧʦ 20 ʤʠʥʫʪʳ ʨʝʛʠʩʪʨʘʮʠʠ ʯʘʩʪʦʪʘ 

ʩʧʦʥʪʘʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʤʝʥʴʰʘʣʘʩʴ ʥʘ 4 

% (P᾽0,05) (ʨʠʩʫʥʦʢ 1ɸ). ɸʤʧʣʠʪʫʜʘ 

ʩʦʢʨʘʱʝʥʠʷ ʩ 1 ʠ ʧʦ 20 ʤʠʥʫʪʳ 

ʨʝʛʠʩʪʨʘʮʠʠ ʫʤʝʥʴʰʘʣʘʩʴ (P᾽0,05). 

ʆʩʪʘʣʴʥʳʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʠʟʤʝʥʷʣʠʩʴ (n=9). 

 
ʈʠʩʫʥʦʢ 1 ï ɺʣʠʷʥʠʝ NPY ʥʘ ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ 1 ʧʦ 20 ʤʠʥʫʪʫ ʨʝʛʠʩʪʨʘʮʠʠ 

7(ɸ) - ʠ 100 (ɹ) -ʩʫʪʦʯʥʳʭ ʢʨʳʩʷʪ 

 

ʋ 100-ʩʫʪʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ 

ʘʧʧʣʠʢʘʮʠʠ NPY 10-8 ʄ ʏʉɸ ʩ 3 ʤʠʥʫʪʳ 

ʨʝʛʠʩʪʨʘʮʠʠ ʫʤʝʥʴʰʘʣʘʩʴ ʥʘ 10 % (P᾽0,05) 

ʠ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 

15 % (P᾽0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ. ɸʤʧʣʠʪʫʜʘ 

ʩʦʢʨʘʱʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ 

ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʠʟʤʝʥʷʣʠʩʴ (n=10). ɺ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 10-7ʄ ʏʉɸ ʩ 12 ʤʠʥʫʪʳ 

ʨʝʛʠʩʪʨʘʮʠʠ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 5 % (P᾽0,05). 

ʂ 20 ʤʠʥʫʪʝ ʨʝʛʠʩʪʨʘʮʠʠ ʏʉɸ 

ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 8 % (P᾽0,05). ʋʤʝʥʴʰʝʥʠʝ 

ʏʉɸ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝʤ 

ʘʤʧʣʠʪʫʜʳ ʩʦʢʨʘʱʝʥʠʷ ʥʘ 8 % (P᾽0,05). ʂ 

20 ʤʠʥʫʪʝ ʨʝʛʠʩʪʨʘʮʠʠ ʤʳ ʥʘʙʣʶʜʘʣʠ 

ʫʤʝʥʴʰʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʩʦʢʨʘʱʝʥʠʷ ʥʘ 12 

% (P᾽0,05; n=10). NPY ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 10-6 

ʄ ʩ 15 ʤʠʥʫʪʳ ʨʝʛʠʩʪʨʘʮʠʠ ʫʤʝʥʴʰʘʣʘ 

ʏʉɸ ʥʘ 4 % (P᾽0,05). ʂ 20 ʤʠʥʫʪʝ 

ʨʝʛʠʩʪʨʘʮʠʠ ʏʉɸ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 5 % 

(P᾽0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ 

ʟʥʘʯʝʥʠʝʤ (ʨʠʩʫʥʦʢ 1ɹ). ʋʤʝʥʴʰʝʥʠʝ ʏʉɸ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ 

ʩʦʢʨʘʱʝʥʠʷ ʥʘ 6 % (P᾽0,05) ʠ ʢ ʢʦʥʮʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 8 % 

(P᾽0,05; n=10) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ. ʆʩʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʥʝ ʠʟʤʝʥʷʣʠʩʴ. 
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ɿʘʢʣʶʯʝʥʠʝ. ʉʝʨʜʮʝ ʩʦʢʨʘʱʘʝʪʩʷ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʤʧʫʣʴʩʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ 

ʩʠʥʫʩʥʦ-ʧʨʝʜʩʝʨʜʥʦʤ ʫʟʣʝ. ʏʉɸ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ ʥʝ 

ʧʦ ʢʦʪʦʨʦʤʫ ʦʮʝʥʠʚʘʶʪ ʨʘʙʦʪʫ ʩʝʨʜʮʘ. 

ʆʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ ʠʣʠ ʥʘʣʠʯʠʷ 

ʘʨʠʪʤʠʡ ʚ ʨʘʙʦʪʝ ʩʠʥʫʩʥʦʛʦ ʫʟʣʘ ʚʝʜʝʪ ʢ 

ʥʝʛʘʪʠʚʥʦʤʫ ʚʣʠʷʥʠʶ ʥʘ ʦʨʛʘʥʠʟʤ. 

ʅʝʡʨʦʧʝʧʪʠʜ Y ʚʳʜʝʣʷʶʱʠʡʩʷ ʠʟ 

ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʝʟʠʢʫʣ ʩʦʚʤʝʩʪʥʦ ʩ ɸʊʌ ʠ 

ʥʦʨʘʜʨʝʥʘʣʠʥʦʤ ʩʧʦʩʦʙʝʥ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʨʘʙʦʪʫ ʯʝʨʝʟ ʤʝʪʘʙʦʪʨʦʧʥʳʝ ʨʝʮʝʧʪʦʨʳ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʧʪʠʜ ʩʚʦʠ 

ʵʬʬʝʢʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʩʣʝʜʥʠʤ, ʧʦʩʣʝ 

ʥʦʨʘʜʨʝʥʘʣʠʥʘ ʠ ɸʊʌ. ɺ ʥʘʰʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ NPY ʦʢʘʟʳʚʘʣ ʵʬʬʝʢʪʳ ʫ 

7-ʩʫʪʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʥʘ 

ʧʝʨʚʳʭ 3 ʤʠʥʫʪʘʭ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ 

ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ 

ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʠʥʥʝʨʚʘʮʠʝʡ ʠ NPY 

ʦʢʘʟʳʚʘʝʪ ʩʚʦʠ ʵʬʬʝʢʪʳ ʥʘʤʥʦʛʦ ʨʘʥʴʰʝ. 

ʋ 100-ʩʫʪʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʝʨʚʥʦʡ ʨʝʛʫʣʷʮʠʠ NPY 

ʩʚʦʠ ʵʬʬʝʢʪʳ ʦʢʘʟʳʚʘʝʪ ʧʦʟʞʝ, ʯʪʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ. 
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ɼʀʅɸʄʀʂɸ ɺʃʀʗʅʀʗ NPY ʅɸ ɸʄʇʃʀʊʋɼʅʆ ɺʈɽʄɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ 

ʀɿʆʄɽʊʈʀʏɽʉʂʆɻʆ ʉʆʂʈɸʑɽʅʀʗ ʄʀʆʂɸʈɼɸ ʇʈɽɼʉɽʈɼʀʁ 

 

ʀʩʢʘʢʦʚ ʅ.ɻ., ɿʚʝʨʝʚ ɸ.ɸ., ʀʩʢʘʢʦʚʘ ɽ.ɺ., ʅʠʢʦʣʘʝʚ ʊ.ʀ., ɸʥʠʢʠʥʘ ʊ.ɸ., ɿʝʬʠʨʦʚ ʊ.ʃ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʚʣʠʷʥʠʷ ʥʝʡʨʦʧʝʧʪʠʜʘ Y (NPY) ʥʘ 

ʯʘʩʪʦʪʫ ʠ ʘʤʧʣʠʪʫʜʥʦ-ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʧʨʝʜʩʝʨʜʥʦʛʦ 

ʤʠʦʢʘʨʜʘ ʢʨʳʩ ʚ ʨʘʥʥʝʤ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʠʟʫʯʘʣʠ 

ʚʣʠʷʥʠʝ ʥʝʩʝʣʝʢʪʠʚʥʦʛʦ ʘʛʦʥʠʩʪʘ NPY ʥʘ ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʦʢʨʘʪʠʤʦʩʪʴ 

ʧʨʝʜʩʝʨʜʥʦʛʦ ʤʠʦʢʘʨʜʘ ʢʨʳʩ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʩʪʘʥʦʚʣʝʥʠʷ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʠʥʥʝʨʚʘʮʠʠ. NPY 

ʫ 7-ʩʫʪʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʚʳʟʳʚʘʝʪ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʵʬʬʝʢʪ ʥʘ ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʘ ʫ 100-ʩʫʪʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʝʪ. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ NPY ʫʤʝʥʴʰʘʶʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

 

DYNAMICS OF THE INFLUENCE OF NPY ON AMPLITUDE-TEMPORAL INDICATORS OF 

ISOMETRIC CONTRACTION OF ATRIAL MYOCARDIUM 

 

Iskakov N.G., Zverev A.A., Iskakova E.V., Nikolaev T.I., Anikina T.A. Zefirov T.L. 

Summary 

 

The purpose of the study was to study the dynamics of the influence of neuropeptide Y 

(NPY) on the frequency and amplitude-time parameters of isometric contraction of the atrial 

myocardium of rats in early postnatal ontogenesis. In this work, we studied the effect of a non-

selective NPY agonist on the frequency of spontaneous activity and contractility of the rat atrial 

myocardium at different stages of the formation of sympathetic innervation. NPY in 7-day-old 

animals has a multidirectional effect on the frequency of spontaneous activity and significantly 

reduces it in 100-day-old animals. The main parameters of isometric reduction are reduced with the 

addition of NPY compared to control values. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ 

ʚ ʦʙʣʘʩʪʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʩʪʨʘʥʳ 

ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ ʠ ʧʦʣʫʯʝʥʠʝ ʤʦʣʦʢʘ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ. ʉʝʣʝʢʮʠʷ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʦʚʦʜʩʪʚʘ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʦʪʙʦʨ 

ʞʠʚʦʪʥʳʭ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʦʣʦʢʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʤʦʣʦʢʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʥʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʡ 

ʨʘʙʦʪʳ ʠ ʛʘʨʘʥʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʭʦʟʷʡʩʪʚʘ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʦʪʙʦʨ ʣʫʯʰʠʭ 

ʞʠʚʦʪʥʳʭ ʩ ʫʯʸʪʦʤ ʥʝ ʪʦʣʴʢʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ, ʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ [6].  

ʈʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

ʤʦʣʦʢʘ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ ʧʦʟʚʦʣʷʝʪ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʜʦʡʥʦʛʦ ʩʪʘʜʘ ʠ ʦʧʝʨʘʪʠʚʥʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʝʛʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ [8]. 

ʄʦʣʦʢʦ, ʟʘʛʦʪʘʚʣʠʚʘʝʤʦʝ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʈʊ ʚ ʧʝʨʠʦʜ 2015-2021 ʛʛ., 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʊʝʭʥʠʯʝʩʢʦʛʦ 

ʈʝʛʣʘʤʝʥʪʘ ʊʘʤʦʞʝʥʥʦʛʦ ʉʦʶʟʘ "ʆ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ" (ʊʈ ʊʉ 033/2013) ʧʦ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʀʟ ʛʦʜʘ 

ʚ ʛʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʦʚʳʰʝʥʠ ̫

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ, 

ʩʥʠʞʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ 

ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʠ ʙʝʣʢʘ [5].  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʨʘʟʚʝʜʝʥʠʷ ʤʦʣʦʯʥʳʭ ʧʦʨʦʜ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʧʦʨʦʜʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ [1].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ 

ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʧʦʨʦʜ ʞʠʚʦʪʥʳʭ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʦʣʦʢʘ. 

ʇʨʦʚʦʜʠʤʦʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʤʘʩʩʦʚʦʝ ʩʢʨʝʱʠʚʘʥʠʝ ʩ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʦʡ, ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʨʦʜʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ 

ʫʢʨʝʧʣʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

[3].  

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ ʚ 

ʈʦʩʩʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʳʢʠ-

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ 

ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʠ ʝʚʨʦʧʝʡʩʢʦʡ 

ʩʝʣʝʢʮʠʠ ʨʘʟʥʦʡ ʣʠʥʝʡʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʦ 

ʟʥʘʪʴ, ʢʘʢʦʝ ʚʣʠʷʥʠʝ ʦʥʠ ʦʢʘʞʫʪ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʦʣʦʢʘ [4]. ɼʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʦ-

ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʚʘʞʥʦ ʟʥʘʪʴ ʢ ʢʘʢʦʡ 

ʣʠʥʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʙʳʢ-ʧʨʦʠʟʚʦʜʠʪʝʣʴ, 

ʢʘʢ ʩʦʯʝʪʘʶʪʩʷ ʣʠʥʠʠ ʠ ʢʘʢʠʝ ʩʦʯʝʪʘʥʠʷ 

ʜʘʶʪ ʥʘʠʙʦʣʴʰʠʡ ʩʝʣʝʢʮʠʦʥʥʳʡ ʵʬʬʝʢʪ. 

ʇʦʵʪʦʤʫ ʚ ʤʦʣʦʯʥʳʭ ʩʪʘʜʘʭ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ ʨʘʟʨʘʙʦʪʘʥʳ ʵʬʬʝʢʪʠʚʥʳʝ 

ʤʝʪʦʜʳ ʧʦʜʙʦʨʘ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ 

ʨʝʟʫʣʴʪʘʪʘʭ ʚʥʫʪʨʠʣʠʥʝʡʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʠ 

ʢʨʦʩʩʦʚ ʣʠʥʠʡ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʣʘʥʦʚ 

ʧʦʜʙʦʨʘ ʚ ʧʣʝʤʝʥʥʳʭ ʩʪʘʜʘʭ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʩʦʯʝʪʘʥʠʝ ʤʝʞʣʠʥʝʡʥʦʛʦ ʠ 

ʚʥʫʪʨʠʣʠʥʝʡʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʥʝʨʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [7].  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʮʝʣʴʶ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʤʦʣʦʢʘ ʢʦʨʦʚ ʨʘʟʥʳʭ ʧʦʨʦʜ ʚ 

ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷʭ ʈʊ. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʦ ʠʟʫʯʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʤʦʣʦʢʘ, ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʢʦʨʦʚʘʭ 3-

ʭ ʧʦʨʦʜ: ʯʝʨʥʦ-ʧʝʩʪʨʦʡ, ʛʦʣʰʪʠʥʩʢʦʡ ʠ 

ʭʦʣʤʦʛʦʨʩʢʦʡ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʥʘ ʙʘʟʝ 

ʭʦʟʷʡʩʪʚ ʉʍʇʂ ʠʤʝʥʠ ɺʘʭʠʪʦʚʘ 

ʂʫʢʤʦʨʩʢʦʛʦ ʨʘʡʦʥʘ, ʆʆʆ çɸʢ ɹʘʨʩ 

ʇʝʩʪʨʝʮʳè ʇʝʩʪʨʝʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʆʆʆ 

ɸʛʨʦʬʠʨʤʘ çʊʘʪʘʨʩʪʘʥè ɺʳʩʦʢʦʛʦʨʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʆʆʆ çɼʫʩʣʳʢè ʠ ʆʆʆ çʉʫʨʥʘʡè 

ɹʘʣʪʘʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʆʆʆ ʉʍʇ ʠʤʝʥʠ 

ʉʘʡʜʘʰʝʚʘ ʊʫʢʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʫ 897 

ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ.  

ʂʘʯʝʩʪʚʦ ʤʦʣʦʢʘ ʦʧʨʝʜʝʣʷʣʠ ʚ 

ʤʦʣʦʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɸʆ ɻʇʇ çʕʣʠʪʘè, 

ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʘʛʘʝʪ ʢʦʤʧʣʝʢʪʦʤ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʩʳʨʦʛʦ ʤʦʣʦʢʘ CombiFossTM7 

(ʂʦʤʙʠʬʦʩʩ 7), ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

400 ʧʨʦʙ ʚ ʯʘʩ, ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʢʦʤʧʘʥʠʝʡ 

FOSSAnalytical. ʉʠʩʪʝʤʘ ʂʦʤʙʠʬʦʩʩ 7 

ʩʦʩʪʦʠʪ ʠʟ ʢʦʥʚʝʡʝʨʥʦʡ ʩʠʩʪʝʤʳ, 

ʧʠʧʝʪʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʩʘʤʠʭ 

ʘʥʘʣʠʟʘʪʦʨʦʚ: ʘʥʘʣʠʟʘʪʦʨ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ 

MilkoscanTM7 (ʄʠʣʢʦʩʢʘʥ 7) ʠ ʘʥʘʣʠʟʘʪʦʨ 

ʜʣʷ ʧʦʜʩʯʝʪʘ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ 

FossomaticTM7 (ʌʦʩʩʦʤʘʪʠʢ 7). 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʘʥʘʣʠʟʘ 

ʢʘʯʝʩʪʚʘ ʩʳʨʦʛʦ ʤʦʣʦʢʘ ʧʦ 11 ʧʦʢʘʟʘʪʝʣʷʤ: 

ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, ʙʝʣʢʘ, 

ʣʘʢʪʦʟʳ, ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ, ʩʫʭʦʛʦ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʩʦʜʝʨʞʘʥʠʝ ʤʦʯʝʚʠʥʳ, ʘʮʝʪʦʥʘ, ʙʝʪʘ-

ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ, ʪʦʯʢʠ ʟʘʤʝʨʟʘʥʠʷ ʠ 

ʢʠʩʣʦʪʥʦʩʪʠ ï pH ʤʦʣʦʢʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ɽʞʝʛʦʜʥʠʢʘ ʧʦ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʝ 

ʚ ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ ʚ ʭʦʟʷʡʩʪʚʘʭ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 2022 ʛʦʜ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 72,4 

ʪʳʩ. ʢʦʨʦʚ ʤʦʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʠʟ ʥʠʭ 

ʛʦʣʰʪʠʥʩʢʦʡ ï 27,87 ʪʳʩ. ʛʦʣʦʚ, 

ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ï 20,79 ʪʳʩ. ʛʦʣʦʚ ʠ 

ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ï 23,27 ʪʳʩ. ʛʦʣʦʚ, ʩ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʧʦ ʧʝʨʚʦʡ ʣʘʢʪʘʮʠʠ 

ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ï 8741 ʢʛ 

ʤʦʣʦʢʘ ʩ ʞʠʨʥʦʩʪʴʶ 3,82 % ʠ ʙʝʣʢʦʚʦʩʪʴʶ 

3,23 %, ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ï 7771 ʢʛ, 3,89 

%, 3,19 %; ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ï 6610 ʢʛ 

ʤʦʣʦʢʘ, 3,92 %, 3,22 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [2]. 

ʇʦ ʜʘʥʥʳʤ ʙʦʥʠʪʠʨʦʚʢʠ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠʤʝʣʠ 

ʢʦʨʦʚʳ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ: ʫʜʦʡ ʟʘ 305 

ʜʥʝʡ ʧʝʨʚʦʡ ʣʘʢʪʘʮʠʠ 8901 ʢʛ ʤʦʣʦʢʘ ʩ 

ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʞʠʨʘ 3,69 % ʠ ʙʝʣʢʘ 3,20 

% (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ ʫ ʢʦʨʦʚ-ʜʦʯʝʨʝʡ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʤʦʣʦʯʥʳʭ ʧʦʨʦʜ 

ʇʦʢʘʟʘʪʝʣʴ 

ʇʦʨʦʜʘ 

ʛʦʣʰʪʠʥʩʢʘʷ,  

n=161 

ʭʦʣʤʦʛʦʨʩʢʘʷ 

ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ, n=477 

ʯʝʨʥʦ-ʧʝʩʪʨʘʷ, 

n=214 

ɼʘʥʥʳʝ ʙʦʥʠʪʠʨʦʚʢʠ 

ʋʜʦʡ, ʢʛ 8901Ñ76,8*** 8208Ñ58,8*** 7552Ñ88,8 

ɾʠʨ: % 3,69Ñ0,010 3,80Ñ0,010*** 3,64Ñ0,03 

 ʢʛ 328,4Ñ6,85* 311,9Ñ4,80 311,3Ñ3,42 

ɹʝʣʦʢ: % 3,20Ñ0,003 3,25Ñ0,005 3,44Ñ0,01*** 

 ʢʛ 284,8Ñ6,34* 266,8Ñ4,13 294,2Ñ2,75*** 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʦʜʝʨʞʘʥʠʝ: ʞʠʨʘ, % 3,69Ñ0,030 3,86Ñ0,020*** 3,68Ñ0,08 

ʙʝʣʢʘ, % 3,28Ñ0,020 3,40Ñ0,016*** 3,45Ñ0,04*** 

ʣʘʢʪʦʟʳ, % 4,9Ñ0,010*** 4,8Ñ0,010 5,1Ñ0,02*** 

ʉʆʄʆ, % 8,9Ñ0,02 8,9Ñ0,02 9,3Ñ0,04*** 

ʩʫʭʠʭ ʚʝʱʝʩʪʚ, % 12,7Ñ0,06*** 12,8Ñ0,04*** 12,0Ñ0,13 

ʤʦʯʝʚʠʥʳ, ʤʛ/100ʤʣ 30,0Ñ0,14*** 36,0Ñ0,17*** 21,7Ñ0,52 

ʢʠʩʣʦʪʥʦʩʪʴ, pH 6,56Ñ0,004 6,61Ñ0,002 6,62Ñ0,001 

ɺʅɺ, ʤʄʦʣʴ/ʣ 0,02Ñ0,001 0,02Ñ0,001 0,06Ñ0,004*** 

ʘʮʝʪʦʥʘ, ʤʄʦʣʴ/ʣ 0,03Ñ0,001 0,05Ñ0,001*** 0,07Ñ0,01*** 

ʪʦʯʢʘ ʟʘʤʝʨʟʘʥʠʷ, Áʉ -0,530Ñ0,002 -0,527Ñ0,001 -0,545Ñ0,001*** 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, ʪʳʩ./ʩʤ3 232Ñ18,7 525Ñ10,0*** 257Ñ24,8 

ʇʨʠʤʝʯʘʥʠʝ: *** ï P < 0,001, ** ï P < 0,01, * ï P < 0,05 
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ʆʥʠ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʦʩʭʦʜʠʣʠ 

ʞʠʚʦʪʥʳʭ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ 

ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ ʠ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ 

ʧʦʨʦʜʳ ʧʦ ʫʜʦʶ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʣʦʢʦ ʢʦʨʦʚ 

ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ï 3,80 % ʧʨʠ 

ʜʦʩʪʦʚʝʨʥʦʤ ʧʨʝʚʦʩʭʦʜʩʪʚʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʚʝʨʩʪʥʠʮ ʜʨʫʛʠʭ ʧʦʨʦʜ. ʅʘʠʤʝʥʴʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʝʣʢʘ ʧʦʣʫʯʝʥʳ ʦʪ ʢʦʨʦʚ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ. ï 3,20 %. 

ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʦʢʘʟʘʣʦʩʴ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʫ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʳ ʠ ʩʦʩʪʘʚʠʣʦ 328,4 ʢʛ, ʘ ʤʦʣʦʯʥʦʛʦ 

ʙʝʣʢʘ ï ʫ ʢʦʨʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ 

294,2 ʢʛ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʨʦʚʳ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ 

ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ ʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʚʝʨʩʪʥʠʮ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʳ ʧʦ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʞʠʨʘ ʥʘ 0,17 % ʠ 

ʙʝʣʢʘ ʥʘ 0,12 %. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ, ʣʘʢʪʦʟʳ ʠ ʩʫʭʦʛʦ 

ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʦʩʪʘʪʢʘ ʚ ʤʦʣʦʢʝ ʠʤʝʣʠ 

ʢʦʨʦʚʳ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ï 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 3,45; 5,1 ʠ 9,3 % (P<0,001). 

ʇʦʢʘʟʘʪʝʣʴ ʘʢʪʠʚʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ 

ʤʦʣʦʢʘ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ 

ʥʦʨʤ ï 6,56-6,62. ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʤʦʯʝʚʠʥʳ 

ʙʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʚ ʤʦʣʦʢʝ 

ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʠ 

ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʠ ʩʦʩʪʘʚʣʷʣʘ 30-35 

ʤʛ/100 ʤʣ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʝʨʝʠʟʙʳʪʦʢ 

ʵʥʝʨʛʠʠ ʠ ʙʝʣʢʘ. ʋ ʢʦʨʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ 

ʧʦʨʦʜʳ, ʥʘʧʨʦʪʠʚ, ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ 

ʤʦʯʝʚʠʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʜʝʬʠʮʠʪʝ ʘʟʦʪʘ ʚ ʨʫʙʮʝ ï 

21,7 ʤʛ/100ʤʣ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʣʫʯʰʝʤ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ. 

ʂʦʣʠʯʝʩʪʚʦ ʙʝʪʘ-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ 

ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ 

ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ï 0,06 ʤʄʦʣʴ/ʣ 

(P<0,001), ʫ ʢʦʨʦʚ ʦʩʪʘʣʴʥʳʭ ʜʚʫʭ ʧʦʨʦʜ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʣ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ï 

0,02 ʤʄʦʣʴ/ʣ. 

ʄʦʣʦʢʦ ʢʦʨʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ (0,07 

ʤʄʦʣʴ/ʣ) ʠ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ 

ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ (0,05 ʤʄʦʣʴ/ʣ) 

(P<0,001) ʦʪʣʠʯʘʣʦʩʴ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʮʝʪʦʥʘ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʜʣʷ 

ʢʦʨʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʣʘʢʪʘʮʠʠ 

ʩʦʜʝʨʞʘʥʠʝ ʘʮʝʪʦʥʘ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

0,05 ʤʄʦʣʴ/ʣ. ʂʦʨʦʚʳ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʳ ʠʤʝʣʠ ʥʘʠʤʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʢʦʣʠʯʝʩʪʚʘ ʘʮʝʪʦʥʘ ʚ ʤʦʣʦʢʝ (0,03 

ʤʄʦʣʴ/ʣ). 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʤʝʨʟʘʥʠʷ ʤʦʣʦʢʘ ʫ 

ʢʦʨʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʩʦʩʪʘʚʣʷʣʘ 

ʤʠʥʫʩ 0,545Áʉ ʠ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʵʪʘ 

ʧʦʨʦʜʘ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʦʩʭʦʜʠʣʘ 

ʩʚʝʨʩʪʥʠʮ ʦʩʪʘʣʴʥʳʭ ʜʚʫʭ ʧʦʨʦʜ 

(P<0,001). ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ ʥʘʠʣʫʯʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʣʠ 

ʢʦʨʦʚʳ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ï 232 

ʪʳʩ./ʩʤ3 ʠ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ï 257 ʪʳʩ./ʩʤ3, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʚʳʩʰʝʛʦ 

ʩʦʨʪʘ ʤʦʣʦʢʘ. ɺ ʤʦʣʦʢʝ ʢʦʨʦʚ 

ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ 

ʚʳʰʝ 400 ʪʳʩ./ʩʤ3, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʝʨʚʦʛʦ ʩʦʨʪʘ (ʊʘʙʣʠʮʘ 1). 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʧʦʜʢʦʥʪʨʦʣʴʥʳʭ ʩʪʘʜʘʭ ʢʦʨʦʚʳ ʤʦʣʦʯʥʳʭ 

ʧʦʨʦʜ, ʨʘʟʚʦʜʠʤʳʭ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʪʘʨʩʪʘʥ, ʦʪʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠ ʩʨʝʜʥʝʤ ʫʜʦʝ 

8554 ʢʛ, ʥʦ ʠ ʭʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ ʤʦʣʦʢʘ 

ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʞʠʨʘ 3,74 %, ʙʝʣʢʘ 3,38 % 

ʠ ʣʘʢʪʦʟʳ 4,93 %. ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʧʦʨʦʜ 

ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʫʜʦʷ ʥʘ 

ʫʨʦʚʥʝ 8901 ʢʛ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʦʨʦʚʳ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʥʘʠʚʳʩʰʝʡ 

ʞʠʨʥʦʩʪʴʶ ï 3,86 % ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ, 

ʥʘʠʚʳʩʰʝʡ ʙʝʣʢʦʚʦʩʪʴʶ ï 3,45 % ʯʝʨʥʦ-

ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. 

ɺ ʧʣʘʥʝ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʝʜʝʥʠʝ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ 

ʪʠʧʘ, ʥʝʞʝʣʠ ʛʦʣʰʪʠʥʩʢʦʛʦ ʩʢʦʪʘ, 

ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʡ ʪʠʧ ʠʤʝʝʪ 

ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ, ʦʪʩʶʜʘ, 

ʣʫʯʰʫʶ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʫʩʣʦʚʠʷʤ 

ʨʝʩʧʫʙʣʠʢʠ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʣʫʯʰʠʤ ʢʘʯʝʩʪʚʦʤ 

ʤʦʣʦʢʘ. 
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ʀʩʣʘʤʦʚʘ ɻ.ʀ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ, ʫʣʫʯʰʝʥʠʝ ʚʣʠʷʥʠʷ ʧʦʨʦʜʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ ʜʦʯʝʨʝʡ ʚ ʧʦʜʢʦʥʪʨʦʣʴʥʳʭ ʧʣʝʤʝʥʥʳʭ ʩʪʘʜʘʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʢʘ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 3 ʧʦʨʦʜʘʭ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ: ʯʝʨʥʦ-ʧʝʩʪʨʦʡ, ʛʦʣʰʪʠʥʩʢʦʡ ʠ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʭʦʣʤʦʛʦʨʩʢʦʡ 

ʧʦʨʦʜ.r ɸʥʘʣʠʟ ʧʨʦʙ ʤʦʣʦʢʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʂʦʤʙʠʬʦʩʩ ʧʦ 11 

ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ɸʆ ɻʇʇ çʕʣʠʪʘè. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʚʦʜʠʤʳʝ ʚ ʊʘʪʘʨʩʪʘʥʝ ʤʦʣʦʯʥʳʝ ʧʦʨʦʜʳ ʠ ʢʦʨʦʚʳ ʚ 

ʧʦʜʢʦʥʪʨʦʣʴʥʳʭ ʩʪʘʜʘʭ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʩʦ ʩʨʝʜʥʠʤ ʫʜʦʝʤ 8554 ʢʛ ʠ 

ʭʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ ʤʦʣʦʢʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 3,74 % ʞʠʨʘ, 3,38 % ʙʝʣʢʘ, 4,93% ʣʘʢʪʦʟʳ. ʉʨʝʜʠ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʨʦʜ ʥʘʠʚʳʩʰʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ï 8901 ʢʛ ʦʙʣʘʜʘʶʪ ʢʦʨʦʚʳ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʳ, ʥʘʠʚʳʩʰʝʡ ʞʠʨʥʦʩʪʴʶ ï 3,86 % ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ, ʥʘʠʚʳʩʰʝʡ ʙʝʣʢʦʚʦʩʪʴʶ ï 

3,45 % ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. 

 

MILK PRODUCTIVITY AND QUALITY IN COWS OF DIFFERENT BREEDS 

 

Islamova G.I. 

Summary 

 

The purpose of the research was to improve the impact of breed on the productivity and 

quality of daughters' milk in controlled breeding herds. Studies on the qualitative composition of 

milk were carried out on 3 breeds of cattle: black-and-white, Holstein and Tatarstan type of the 

Kholmogory breed. The analysis of milk samples was carried out on modern Combifoss equipment 

for 11 indicators in the laboratory of selection control of milk quality of JSC GPP "Elita". Studies 

have shown that dairy breeds bred in Tatarstan and cows in controlled herds have high productivity 

with an average milk yield of 8554 kg and good quality milk with a content of 3,74 % fat, 3,38 % 

protein, 4,93 % lactose. Among the studied breeds, cows of the Holstein breed have the highest 

productivity ï 8901 kg, the highest fat content ï 3,86 % - of the Tatarstan type, the highest protein 

content ï 3,45 % - of the black-and-white breed. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʘʣʠʤʧʠʡʮʳ, ʘʜʘʧʪʘʮʠʷ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, 

ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʩʧʦʨʪʩʤʝʥʳ, ʩʧʦʨʪʩʤʝʥʢʠ ʩ ʧʦʨʘʞʝʥʠʝʤ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ 

Keywords: Paralympic athletes, adaptation, psychophysiological parameters, physical 

activity, athletes, female athletes with musculoskeletal disorders 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʥʝʡʨʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʟʛʘ 

ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ ʢʘʯʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ [1]. ʌʠʟʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ ʚ ʩʧʦʨʪʝ ʦʜʠʥʘʢʦʚʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚʳʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ 

ʦʪʚʝʪʥʳʝ ʨʝʘʢʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʤʫʞʩʢʦʛʦ ʠ 

ʞʝʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ.  

ʉʦʩʪʦʷʥʠʝ ʨʝʛʫʣʷʪʦʨʥʳʭ ʬʫʥʢʮʠʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʧʝʰʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʢ 

ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʠ ʪʨʝʙʫʝʪ ʢʦʥʪʨʦʣʷ 

ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ. ʆʜʥʠʤ ʠʟ ʧʨʦʩʪʳʭ ʠ 

ʜʦʩʪʫʧʥʳʭ ʩʧʦʩʦʙʦʚ ʢʦʥʪʨʦʣʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʦʮʝʥʢʘ ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ [4]. 

ʇʦʥʷʪʠʝ çʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʛʦʪʦʚʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʘè, ʧʨʝʜʣʦʞʝʥʥʦʝ 

ʌʦʤʢʠʥʳʤ ʇ.ɸ. ʩ ʩʦʘʚʪ. ʧʨʝʜʧʦʣʘʛʘʝʪ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [5]. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʦʮʝʥʢʠ 

ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ 

ʥʘʜʝʞʥʦʩʪʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚ ʟʘʜʘʥʥʦʤ ʚʠʜʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [6]. 

ʅʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʛʝʥʜʝʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʤʥʦʛʠʝ 

ʩʧʝʮʠʘʣʠʩʪʳ [1, 3]. ʉʧʝʮʠʬʠʢʘ ʘʜʘʧʪʘʮʠʠ 

ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʩʧʦʨʪʩʤʝʥʦʚ ʠ 

ʩʧʦʨʪʩʤʝʥʦʢ ʩ ʧʦʨʘʞʝʥʠʝʤ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ 

ʩʦʩʪʦʷʥʠʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʳ ʠ 

ʚʳʷʚʠʪʴ ʛʝʥʜʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʜʘʧʪʘʮʠʠ 

ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʧʦʨʘʞʝʥʠʝʤ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʢ ʬʠʟʠʯʝʩʢʠʤ 

ʥʘʛʨʫʟʢʘʤ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʳ 

ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʇʆɼɸ ʚʳʧʦʣʥʝʥʦ ʚ 

ʩʧʝʮʠʘʣʴʥʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ 

ʛʦʜʠʯʥʦʛʦ ʮʠʢʣʘ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʫʪʨʝʥʥʠʝ 

ʯʘʩʳ, ʜʦ ʪʨʝʥʠʨʦʚʢʠ, ʧʦʩʣʝ ʜʥʷ ʦʪʜʳʭʘ. 

ɺʩʝʛʦ ʙʳʣ ʦʙʩʣʝʜʦʚʘʥ 61 ʩʧʦʨʪʩʤʝʥ, 

ʠʤʝʶʱʠʡ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʧʦʨʘʞʝʥʠʷ 

ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (39 ï 

ʤʫʞʯʠʥ ʠ 22 ʞʝʥʱʠʥʳ). ɺʩʝ ʫʯʘʩʪʥʠʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʣʠʩʴ 

ʩʧʦʨʪʦʤ, ʚ ʦʙʲʝʤʝ ʦʪ 16 ʜʦ 20 ʯʘʩʦʚ 

ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʚ ʥʝʜʝʣʶ. ʉʪʘʞ 

ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʩʪʘʚʠʣ 5,4Ñ1,2 ʛʦʜʘ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ï 

27,4Ñ4,1 ʣʝʪ. 

ʍʘʨʘʢʪʝʨ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

ʦʧʨʝʜʝʣʷʣʩʷ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʚʠʜʦʚ ʩʧʦʨʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʪʠʧʘ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ [7]. ɺ ʦʩʥʦʚʫ ʜʝʣʝʥʠʷ ʛʨʫʧʧ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʦʞʝʥ ʛʝʥʜʝʨʥʳʡ ʧʨʠʟʥʘʢ 

ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ: 1 

ʛʨʫʧʧʘ ï (ʧʫʣʝʚʘʷ ʩʪʨʝʣʴʙʘ) (n=17) 

(ʤʫʞʯʠʥ ï 11, ʞʝʥʱʠʥ ï 6); 2 ʛʨʫʧʧʘ ï 

(ʬʝʭʪʦʚʘʥʠʝ) (n=16) (ʤʫʞʯʠʥ - 11, ʞʝʥʱʠʥ 

ï 5); 3 ʛʨʫʧʧʘ ï (ʣʝʛʢʘʷ ʘʪʣʝʪʠʢʘ, ʧʣʘʚʘʥʠʝ) 

(n=14) (ʤʫʞʯʠʥ ï 8, ʞʝʥʱʠʥ ï 6); 4 ʛʨʫʧʧʘ 

ï (ʧʘʫʵʨʣʠʬʪʠʥʛ) (n=14) (ʤʫʞʯʠʥ ï 9, 
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ʞʝʥʱʠʥ ï 5).  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɸʇʂ) 

çʉʧʦʨʪʠʚʥʳʡ ʧʩʠʭʦʬʠʟʠʦʣʦʛè [2] 

ʚʳʧʦʣʥʷʣʘʩʴ ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʝʡ 

ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ; ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʠ 

ʨʝʘʢʮʠʠ ʚʳʙʦʨʘ ʠ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʥʘ 

ʜʚʠʞʫʱʠʡʩʷ ʦʙʲʝʢʪ, ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʠʥʫʪʳ (ʀʄ), ʫʨʦʚʝʥʴ 

ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ.  

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚ ʭʦʜʝ ʦʙʨʘʙʦʪʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʣʶʜʘʣʠʩʴ ʵʪʠʯʝʩʢʠʝ 

ʩʪʘʥʜʘʨʪʳ ʍʝʣʴʩʠʥʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ 

ɺʩʝʤʠʨʥʦʡ ʄʝʜʠʮʠʥʩʢʦʡ ɸʩʩʦʮʠʘʮʠʠ. 

ʍʘʨʘʢʪʝʨ ʠ ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʚʝʜʝʥ 

ʜʦ ʩʚʝʜʝʥʠʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʠ ʧʦʣʫʯʝʥʦ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʳʧʦʣʥʷʣʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ. ʂʦʥʪʨʦʣʴ ʥʦʨʤʘʣʴʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʝ 

ʢʨʠʪʝʨʠʷ ʂʦʣʤʦʛʦʨʦʚʘïʉʤʠʨʥʦʚʘ. ɺ 

ʨʘʙʦʪʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ M ï ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ ʠ m ï ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ 

ʩʨʝʜʥʝʛʦ. ʂʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ P<0,05, ʧʨʠʤʝʥʝʥ U-

ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʩʠʭʦʤʦʪʦʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʩ ʫʯʝʪʦʤ ʛʝʥʜʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʨʘʟʣʠʯʠʷ ʚʥʫʪʨʠ ʛʨʫʧʧ 

ʧʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

(ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ɻʝʥʜʝʨʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʩʪʳʭ ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʇʆɼɸ 

ɻʨʫʧʧʘ ʧʦ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ  

ʉʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʥʘ 

ʩʚʝʪʦʚʦʡ ʩʠʛʥʘʣ 

ʉʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʥʘ ʟʚʫʢʦʚʦʡ 

ʩʠʛʥʘʣ 

1 
ʤʫʞʯʠʥʳ (n=11) 289,3Ñ13,0*2,4 329,3Ñ7,1*2,3,4 

ʞʝʥʱʠʥʳ (n=6) 308,6Ñ16,7 392,2Ñ30,7#2 

2 
ʤʫʞʯʠʥʳ (n=11) 473,3Ñ24,5*1,3,4 392,5Ñ20,3*1,4 

ʞʝʥʱʠʥʳ (n=5) 284,2Ñ31,3^ 240,0Ñ22,7#1  ̂

3 
ʤʫʞʯʠʥʳ (n=8) 311,1Ñ13,2*2,4 403,1Ñ22,2*1,4 

ʞʝʥʱʠʥʳ (n=6) 304,3Ñ13,6*2,4 396,5Ñ17,8*1,4 

4 
ʤʫʞʯʠʥʳ (n=9) 371,67Ñ12,4*1,2,3 482,7Ñ31,9*1,2,3 

ʞʝʥʱʠʥʳ (n=5) 305,29Ñ29,1 349,2Ñ29,1^ 

ʇʨʠʤʝʯʘʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʦʪʣʠʯʠʡ: * - ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʤʫʞʯʠʥʘʤʠ ʚ ʛʨʫʧʧʘʭ ʧʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ; # ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʞʝʥʱʠʥʘʤʠ ʚ ʛʨʫʧʧʘʭ ʧʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ; ^ - ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʝ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʤʫʞʯʠʥʘʤʠ ʠ ʞʝʥʱʠʥʘʤʠ ʦʜʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

 

ʊʘʙʣʠʮʘ 2 ï ɻʝʥʜʝʨʥʳʝ ʘʩʧʝʢʪʳ ʩʣʦʞʥʳʭ ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʇʆɼɸ 

ɻʨʫʧʧʳ ʧʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 
ʉʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʚʳʙʦʨʘ 

ʉʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʥʘ 

ʜʚʠʞʫʱʠʡʩʷ ʦʙʲʝʢʪ 

1 ʤʫʞʯʠʥʳ (n=11) 371,6Ñ12,6 91,6Ñ18,5 *2,3,4 

ʞʝʥʱʠʥʳ (n=6) 368,9Ñ9,6 #2,4 140,2Ñ12,7 #4  ̂

2 ʤʫʞʯʠʥʳ (n=11) 444,0Ñ42,4 159,5Ñ25,1 

ʞʝʥʱʠʥʳ (n=5) 462,5Ñ19,2 #1,4 163,6Ñ32,2 #4 

3 ʤʫʞʯʠʥʳ (n=8) 400,6Ñ9,5 160,4Ñ25,2 

ʞʝʥʱʠʥʳ (n=6) 412,7Ñ6,3 172,7Ñ19,8 

4 ʤʫʞʯʠʥʳ (n=9) 389,2Ñ30,1 222,4Ñ39,4 

ʞʝʥʱʠʥʳ (n=5) 406,4Ñ11,6 #1,2 282,5Ñ35,7 #1,2 

ʇʨʠʤʝʯʘʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʦʪʣʠʯʠʡ: * ï ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʤʫʞʯʠʥʘʤʠ ʚ ʛʨʫʧʧʘʭ ʧʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ; # ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʞʝʥʱʠʥʘʤʠ ʚ ʛʨʫʧʧʘʭ ʧʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ; ^ ï ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʝ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʤʫʞʯʠʥʘʤʠ ʠ ʞʝʥʱʠʥʘʤʠ ʦʜʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 
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ɺʳʨʘʞʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚʳʷʚʣʝʥʳ ʧʦ 

ʩʢʦʨʦʩʪʷʤ ʧʨʦʩʪʳʭ ʩʝʥʩʦʤʦʪʦʨʥʳʭ 

ʨʝʘʢʮʠʡ ʥʘ ʩʚʝʪʦʚʳʝ ʠ ʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ 

(ʊʘʙʣʠʮʘ 1). ɼʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ 

ʚʳʷʚʣʝʥʳ ʥʘʤʠ ʫ ʩʧʦʨʪʩʤʝʥʦʢ 

ʬʝʭʪʦʚʘʣʴʱʠʮ (ʛʨʫʧʧʘ 2) ʧʦ ʧʨʝʦʙʣʘʜʘʥʠʶ 

ʧʨʦʩʪʦʡ ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʟʚʫʢ, ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ ʩʪʨʝʣʢʦʚ (ʛʨʫʧʧʘ 1) ʠ 

ʩʧʦʨʪʩʤʝʥʦʢ ʧʘʫʵʨʣʠʬʪʝʨʦʚ (ʛʨʫʧʧʘ 4) ʧʦ 

ʧʨʝʦʙʣʘʜʘʥʠʶ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʥʘ ʟʚʫʢ ʠ 

ʥʘ ʩʚʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʦʨʪʩʤʝʥʘʤʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʧʦʣʘ ʵʪʠʭ ʞʝ 

ʩʧʝʮʠʘʣʠʟʘʮʠʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʣʦʞʥʳʭ 

ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ, ʨʝʘʢʮʠʠ ʚʳʙʦʨʘ ʠ 

ʨʝʘʢʮʠʠ ʥʘ ʜʚʠʞʫʱʠʡʩʷ ʦʙʲʝʢʪ ʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʬʝʭʪʦʚʘʣʴʱʠʢʠ (ʛʨʫʧʧʘ 2), ʢʘʢ ʤʫʞʯʠʥʳ, 

ʪʘʢ ʠ ʞʝʥʱʠʥʳ. ʀʭ ʩʦʩʪʦʷʥʠʝ ʧʨʠ ʵʪʦʤ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʘʤʘʷ ʥʠʟʢʘʷ ʣʠʯʥʦʩʪʥʘʷ 

ʪʨʝʚʦʞʥʦʩʪʴ (37,1Ñ1,7 ʫʩʣ.ʝʜ. ï ʫ ʤʫʞʯʠʥ 

ʠ 34,3 Ñ1,6 ʫʩʣ. ʝʜ. ï ʫ ʞʝʥʱʠʥ). 

ɺ ʭʦʜʝ ʠʟʤʝʨʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʝʜʠʥʠʮʳ ʚʨʝʤʝʥʠ ʥʠʢʪʦ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʥʝ ʧʦʢʘʟʘʣ ʪʦʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʄʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦ ʢ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʤʠʥʫʪʝ ʙʳʣʠ ʞʝʥʱʠʥʳ 

ʩʪʨʝʣʢʠ (ʛʨʫʧʧʘ 1), ʧʝʨʝʦʪʤʝʨʠʚʘʥʠʝ ʠʤʠ 

ʀʄ ʩʦʩʪʘʚʠʣʦ 5,2 %, ʠ ʤʫʞʯʠʥʳ 

ʬʝʭʪʦʚʘʣʴʱʠʢʠ (ʛʨʫʧʧʘ 2), ʥʝʜʦʦʪʤʝʨʠʣʠ 

ʀʄ ʥʘ 6,1 %. ɺ ʮʝʣʦʤ ʩʧʦʨʪʩʤʝʥʳ 

ʤʫʞʯʠʥʳ ʚʩʝʭ ʩʧʝʮʠʘʣʠʟʘʮʠʡ ʙʳʣʠ ʙʦʣʝʝ 

ʪʦʯʥʳʤʠ ʚ ʦʪʤʝʨʠʚʘʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʝʜʠʥʠʮʳ ʚʨʝʤʝʥʠ, ʯʝʤ ʞʝʥʱʠʥʳ 

ʩʧʦʨʪʩʤʝʥʢʠ. ʊʘʢ, ʤʫʞʯʠʥʳ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʠʣʦʚʳʭ ʚʠʜʦʚ, 

ʠʩʧʳʪʳʚʘʶʱʠʝ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ 

ʚ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʩʪʘʪʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ 

(ʛʨʫʧʧʘ 4), ʧʦʢʘʟʘʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ 

ʤʠʥʫʪʫ ʥʘ 16,1 % ʢʦʨʦʯʝ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ. 

ʉʧʦʨʪʩʤʝʥʳ, ʠʤʝʶʱʠʝ ʙʦʣʴʰʦʡ ʦʙʲʝʤ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʮʠʢʣʠʯʝʩʢʠʭ ʚʠʜʦʚ ʩʧʦʨʪʘ (ʛʨʫʧʧʘ 3) 

ʧʦʢʘʟʘʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʝʜʠʥʠʮʫ 

ʚʨʝʤʝʥʠ ʥʘ 21,8 % ʢʦʨʦʯʝ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ. ʉʧʦʨʪʩʤʝʥʢʠ ʩ ʥʠʟʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ 

ʫʤʝʨʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ (ʛʨʫʧʧʘ 2), ʧʦʢʘʟʘʣʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, 

ʧʨʝʚʳʰʘʶʱʫʶ ʘʩʪʨʦʥʦʤʠʯʝʩʢʫʶ ʥʘ 29,2 

%, ʘ ʩʧʦʨʪʩʤʝʥʢʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʠʮʳ 

ʛʨʫʧʧʳ 4, (ʧʘʫʵʨʣʠʬʪʠʥʛ) ï ʠʤʝʶʪ ʦʯʝʥʴ 

ʢʦʨʦʪʢʫʶ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʝʜʠʥʠʮʫ 

ʚʨʝʤʝʥʠ, ʢʦʨʦʯʝ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʥʘ 45,2 

%. 

ɿʘʢʣʶʯʝʥʠʝ. ʉʧʦʨʪʩʤʝʥʳ ʠ 

ʩʧʦʨʪʩʤʝʥʢʠ ʩ ʇʆɼɸ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʚ 

ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘʛʨʫʟʢʠ 

ʦʜʠʥʘʢʦʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʚ ʦʩʥʦʚʥʦʤ, 

ʥʝ ʠʤʝʶʪ ʚʳʨʘʞʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ. 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʛʨʫʟʢʠ ʚ 

ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʯʝʪʢʦ ʚʳʨʘʞʝʥʘ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ, ʢʘʢ ʤʫʞʩʢʦʛʦ, ʪʘʢ ʠ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʧʦʨʪʩʤʝʥʘʤʠ ʠ ʩʧʦʨʪʩʤʝʥʢʘʤʠ ʜʨʫʛʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʥʘʨʫʰʝʥʠʝ ʚʦʩʧʨʠʷʪʠʷ 

ʚʨʝʤʝʥʠ, ʢʘʢ ʚ ʚʠʜʝ çʫʢʦʨʦʯʝʥʠʷè 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʠʥʫʪʳ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʝʸ 

çʫʜʣʠʥʝʥʠʷè ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʭʫʜʰʝʥʠʝʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʩʠʭʦʤʦʪʦʨʥʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ. 

ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ 

ʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʇʆɼɸ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʙʦʣʝʝ 

ʤʝʜʣʝʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʩʝʥʩʦʤʦʪʦʨʥʳʭ 

ʨʝʘʢʮʠʡ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʠ ʧʦʷʚʣʝʥʠʝʤ 

ʧʨʠʟʥʘʢʦʚ ʥʘʧʨʷʞʝʥʠʷ ʩʠʩʪʝʤ ʘʜʘʧʪʘʮʠʠ. 

ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʚʳʷʚʣʝʥ ʫ ʩʧʦʨʪʩʤʝʥʦʢ ʩ 

ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ.  
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ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʳ ʠ ʚʳʷʚʠʪʴ 

ʛʝʥʜʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʧʦʨʘʞʝʥʠʝʤ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ. ɺʳʷʚʣʝʥʘ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʦʙʦʠʭ 

ʧʦʣʦʚ ʦʜʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ʇʨʠʥʮʠʧʠʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʧʦʨʪʩʤʝʥʘʤʠ ʠ 

ʩʧʦʨʪʩʤʝʥʢʘʤʠ ʧʘʨʘʣʠʤʧʠʡʮʘʤʠ, ʠʤʝʶʱʠʤʠ ʦʜʠʥʘʢʦʚʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ, ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʨʝʦʙʣʘʜʘʥʠʝ 

ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʦʨʪʩʤʝʥʦʢ ʩ ʧʦʨʘʞʝʥʠʝʤ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʚʳʨʘʞʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʝʟʘʜʘʧʪʘʮʠʠ.  

 

GENDER ASPECTS OF PSYCHOPHYSIOLOGICAL ADAPTATION OF PARALYMPIANS TO 

PHYSICAL ACTIVITY  

 

Kalsina V.V., Yakovleva O.A. 

Summary 

 

The purpose of the study is to assess the state of the psychophysiological sphere and identify 

gender characteristics of the response of athletes with lesions of the musculoskeletal system. The 

specificity of psychophysiological reactions in athletes of both sexes of the same specialization was 

revealed. There were no fundamental differences between male and female Paralympic athletes who 

had the same focus of physical activity in terms of the nature of psychophysiological reactions. The 

predominance of static loads in the training of female athletes with lesions of the musculoskeletal 

system is accompanied by the appearance of pronounced signs of maladaptation. 
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ʀʅɼʀʂɸʎʀʗ ʇʈʆɼʋʂʊʆɺ ʈɸɼʀʆʃʀɿɸ ɺ ʆɹʃʋʏɽʅʅʆʄ ʄʗʉɽ ʉ ʇʆʄʆʑʔʖ 

ʀʄʄʋʅʆʃʆɻʀʏɽʉʂʆʁ ʊɽʉʊ-ʉʀʉʊɽʄʓ ʅɸ ʆʉʅʆɺɽ ʄɸʃʆʉʃʆʁʅʓʍ 

ɻʈɸʌɽʅʆɺ 

 

ʂʘʤʘʣʦʚʘ ɿ.ʈ. ï ʘʩʧʠʨʘʥʪ, ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

 

ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ  

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʜʠʢʘʮʠʷ, ʨʘʜʠʦʣʠʟ, ʨʘʜʠʦʪʦʢʩʠʥʳ, ʦʙʣʫʯʝʥʥʦʝ ʤʷʩʦ, ʪʝʩʪ-

ʩʠʩʪʝʤʘ, ʛʨʘʬʝʥ, ʨʝʘʢʮʠʷ ʛʨʘʬʝʥʦʚʦʡ ʬʣʦʢʫʣʷʮʠʠ, ʘʥʪʠʪʝʣʴʥʳʡ ʵʨʠʪʨʦʮʠʪʘʨʥʳʡ 

ʜʠʘʛʥʦʩʪʠʢʫʤ, ʘʥʪʠʪʝʣʴʥʳʡ ʛʨʘʬʝʥʦʚʳʡ ʜʠʘʛʥʦʩʪʠʢʫʤ 

Keywords: indication, radiolysis, radiotoxins, irradiated meat, test system, graphene, 

reaction of graphene flocculation, antibody erythrocyte diagnosticum, antibody graphene 

diagnosticum 

 

ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʦʥʠʟʠʨʫʶʱʝʡ 

ʨʘʜʠʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʘʪʦʤʦʚ ʠ 

ʤʦʣʝʢʫʣ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʢʘʥʠ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʠʦʥʦʚ ʠ ʚʦʟʙʫʞʜʝʥʥʳʭ 

ʤʦʣʝʢʫʣ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʨʦʮʝʩʩ 

ʨʘʜʠʦʣʠʟʘ, ʪ.ʝ. ʭʠʤʠʯʝʩʢʦʝ ʧʨʝʚʨʘʱʝʥʠʝ 

ʚʝʱʝʩʪʚʘ. ɺʥʦʚʴ ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʦʜʫʢʪʳ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʢʘʥʠ, ʢʦʪʦʨʳʝ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʷʚʣʷʶʪʩʷ 

ʩʚʦʙʦʜʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ ʠ ʦʢʠʩʣʠʪʝʣʷʤʠ ʠ 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʭʠʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʩʚʷʟʳʚʘʥʠʠ 

ʩ ʤʦʣʝʢʫʣʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʢʘʥʠ (ʙʝʣʢʠ, 

ʬʝʨʤʝʥʪʳ ʠ ʜʨʫʛʠʝ) ʠʟʤʝʥʷʶʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ. 

ʊʘʢʠʝ ʠʟʤʝʥʝʥʥʳʝ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩ 

ʥʝʘʢʪʠʚʥʳʤʠ ʬʝʨʤʝʥʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʦʩʪʫ ʠ ʜʝʣʝʥʠʶ ʢʣʝʪʦʢ 

ʪʢʘʥʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʜʘʶʪ 

ʧʫʩʢʦʚʦʡ ʵʬʬʝʢʪ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ï ʪʦʢʩʠʥʦʚ. ʕʪʠ 

ʪʦʢʩʠʥʳ, ʢʦʪʦʨʳʝ ʚ ʩʣʫʯʘʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʠʦʥʠʟʠʨʫʶʱʝʡ ʨʘʜʠʘʮʠʠ ʥʘʟʳʚʘʶʪʩʷ 

ʨʘʜʠʦʪʦʢʩʠʥʘʤʠ, ʥʘʨʫʰʘʶʪ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠʣʠ 

ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʦʙʣʫʯʝʥʠʷ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʩ 

ʮʝʣʴʶ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ 

ʭʨʘʥʝʥʠʷ. ʀʦʥʠʟʠʨʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʜʦʙʨʝʥʘ ʚ 69 ʩʪʨʘʥʘʭ. 

ʌɸʆ, ɺʆɿ ʠ ɽʚʨʦʧʝʡʩʢʠʡ ʢʦʤʠʪʝʪ ʧʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ 

ʫʧʦʨʷʜʦʯʠʣʠ ʧʨʦʮʝʩʩ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʜʫʢʪʳ, ʚʚʝʜʷ 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʜʘʞʝ ʧʨʦʧʠʩʘʣʠ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʦʟʫ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʙʣʫʯʝʥʠʷ ʥʘ ʧʨʦʜʫʢʪʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝ 

ʪʝʨʷʝʪʩʷ ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʘ 

ʧʘʪʦʛʝʥʥʳʝ ʠ ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʧʝʨʝʩʪʘʶʪ ʨʘʟʤʥʦʞʘʪʴʩʷ 

(10 ʢɻʨ). ʉʫʱʝʩʪʚʫʝʪ ʫʪʚʝʨʞʜʝʥʥʳʡ 

ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ï 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ ɻʆʉʊ ISO 

14470-2014 çʈʘʜʠʘʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʊʨʝʙʦʚʘʥʠʷ ʢ 

ʨʘʟʨʘʙʦʪʢʝ, ʚʘʣʠʜʘʮʠʠ ʠ ʧʦʚʩʝʜʥʝʚʥʦʤʫ 

ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʩʘ ʦʙʣʫʯʝʥʠʷ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠʦʥʠʟʠʨʫʶʱʠʤ ʠʟʣʫʯʝʥʠʝʤè. 

ʕʪʦʪ ʜʦʢʫʤʝʥʪ ʦʜʦʙʨʝʥ ɽʚʨʘʟʠʡʩʢʠʤ 

ʩʦʚʝʪʦʤ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʤʝʪʨʦʣʦʛʠʠ ʠ 

ʩʝʨʪʠʬʠʢʘʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʘ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ ï ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʲʝʢʪʦʚ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʜʟʦʨʘ ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʧʦ 

ʩʝʡ ʜʝʥʴ ʠ ʜʘʞʝ ʧʨʠʦʙʨʝʪʘʝʪ ʝʱʝ ʙʦʣʴʰʫʶ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʪʘʢ ʢʘʢ ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʜʠʦʠʥʜʫʮʠʨʦʚʘʥʥʳʭ 

ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʜʫʢʪʘʭ ʠ ʢʦʨʤʘʭ 

ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩʦʤ ʢʦʥʪʨʦʣʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʜʦʟ ʦʙʣʫʯʝʥʠʷ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʠʱʝʚʦʡ 

ʮʝʥʥʦʩʪʠ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ [4]. 

ʉʧʦʩʦʙʳ ʦʙʥʘʨʫʞʝʥʠʷ 

ʨʘʜʠʦʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʦʙʣʫʯʝʥʥʳʭ 
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ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʠ ʢʦʨʤʘʭ ʢʘʢ 

ʠʟʦʙʨʝʪʝʥʠʷ ʦʧʠʩʘʥʳ ʚ ʧʘʪʝʥʪʘʭ [9, 10]. 

ʆʜʥʘʢʦ ʩʧʦʩʦʙʳ ʠʥʜʠʢʘʮʠʠ 

ʨʘʜʠʦʪʦʢʩʠʥʦʚ, ʦʧʠʩʘʥʥʳʝ ʚ ʵʪʠʭ 

ʧʘʪʝʥʪʘʭ, ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʢʠ. ɺ ʧʝʨʚʦʤ 

ʧʘʪʝʥʪʝ çʉʧʦʩʦʙ ʦʙʥʘʨʫʞʝʥʠʷ 

ʨʘʜʠʦʪʦʢʩʠʥʦʚ ʚ ʦʙʣʫʯʝʥʥʳʭ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʘʭè (2008) ʵʨʠʪʨʦʮʠʪʳ ʙʘʨʘʥʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʠʤʤʫʥʦʩʦʨʙʝʥʪʘ, 

ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʚʥʝʰʥʝʡ ʩʨʝʜʝ 

(ʨʅ, ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠʩʫʪʩʪʚʠʝ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ 

ʘʢʪʠʚʥʦʩʪʠ ʵʨʠʪʨʦʮʠʪʘʨʥʦʛʦ 

ʜʠʘʛʥʦʩʪʠʢʫʤʘ. ɸ ʚʦ ʚʪʦʨʦʤ ʧʘʪʝʥʪʝ 

çʉʧʦʩʦʙ ʠʥʜʠʢʘʮʠʠ ʨʘʜʠʦʪʦʢʩʠʥʦʚ ʚ 

ʦʙʣʫʯʝʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʠ 

ʢʦʨʤʘʭè (2020) ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʨʫʜʦʝʤʢʠʡ 

ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʙʝʥʪʦʥʠʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʝʥʥʳʝ ʯʘʩʪʠʮʳ ʙʝʥʪʦʥʠʪʘ 

ʤʘʣʦ ʩʦʨʙʮʠʦʥʥʦ ʘʢʪʠʚʥʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʩʣʘʙʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʜʠʘʛʥʦʩʪʠʢʫʤʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʨʘʟʨʘʙʦʪʢʠ ʠʟ 

ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʛʨʝʩʩʘ ʚ ʨʘʟʚʠʪʠʠ 

ʤʥʦʛʠʭ ʩʬʝʨ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

[1, 2, 3, 6, 7, 11, 12, 13, 15, 16, 17]. 

ɹʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʚ 

ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʫʛʣʝʨʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ï ʦʢʩʠʜ ʛʨʘʬʝʥʘ, 

ʠʤʝʶʱʠʡ ʫʥʠʢʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʨʙʮʠʦʥʥʦʤʫ ʨʘʚʥʦʚʝʩʠʶ 

ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʦʙʝ ʩʪʦʨʦʥʳ 

ʛʨʘʬʝʥʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʤʦʛʫʪ 

ʘʜʩʦʨʙʠʨʦʚʘʪʴ [14]. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʮʝʣʴʶ 

ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ 

ʵʬʬʝʢʪʠʚʥʦʛʦ, ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʠ 

ʙʳʩʪʨʦʛʦ ʩʧʦʩʦʙʘ ʦʙʥʘʨʫʞʝʥʠʷ 

ʨʘʜʠʦʪʦʢʩʠʥʘ ʚ ʧʨʦʜʫʢʪʘʭ ʠ ʢʦʨʤʘʭ ʧʦʩʣʝ 

ʣʫʯʝʚʦʡ ʦʙʨʘʙʦʪʢʠ. ɸ ʪʘʢʞʝ ʩʪʘʚʠʣʘʩʴ 

ʟʘʜʘʯʘ ʧʨʠʤʝʥʝʥʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ 

ʥʘʥʦʯʘʩʪʠʯʥʦʛʦ ʤʘʣʦʩʣʦʡʥʦʛʦ ʛʨʘʬʝʥʘ, 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʦʤ 

ʩʘʤʦʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʛʦʩʷ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ ʠʟ 

ʙʠʦʧʦʣʠʤʝʨʦʚ (ʛʣʶʢʦʟʘ, ʢʨʘʭʤʘʣ, 

ʮʝʣʣʶʣʦʟʘ) (ʨʘʟʤʝʨʳ ʦʢʦʣʦ 10ï30 ʥʤ) [5], 

ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʨʝʘʢʮʠʠ ʬʣʦʢʫʣʷʮʠʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʤʷʩʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʆʙʣʫʯʘʣʠ 

ʝʛʦ ʥʘ ʛʘʤʤʘ-ʫʩʪʘʥʦʚʢʝ çʀʩʩʣʝʜʦʚʘʪʝʣʴè ʚ 

ʜʦʟʘʭ 10 ʠ 16 ʢɻʨ. ʄʦʱʥʦʩʪʴ ʧʦʛʣʦʱʝʥʥʦʡ 

ʜʦʟʳ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʣʘ 1,75-2,0 ɻʨ/ʩʝʢ. 

ʅʘʢʦʧʣʝʥʠʝ ʨʘʜʠʦʪʦʢʩʠʥʦʚ ʭʠʥʦʠʜʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʦʚʝʨʷʣʠ ʥʘ 1, 3, 5, 10, 

15, 20, 25, 30, 45, 60, 75 ʠ 90 ʩʫʪʢʠ ʧʦʩʣʝ 

ʦʙʣʫʯʝʥʠʷ, ʧʨʠʤʝʥʷʷ ɸʊʕɼ ʚ ʨʝʘʢʮʠʠ 

ʥʝʧʨʷʤʦʡ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʅɻɸ) ʠ 

ɸʊɻɼ ʚ ʨʝʘʢʮʠʠ ʛʨʘʬʝʥʦʚʦʡ ʬʣʦʢʫʣʷʮʠʠ 

(ʈɻʌ). ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ɸʊɻɼ ʚ 

ʢʘʯʝʩʪʚʝ ʠʤʤʫʥʦʩʦʨʙʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʥʘʥʦʯʘʩʪʠʮʳ ʤʘʣʦʩʣʦʡʥʦʛʦ ʛʨʘʬʝʥʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ 

ʩʘʤʦʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʛʦʩʷ ʚʳʩʦʢʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ ʠʟ ʙʠʦʧʦʣʠʤʝʨʦʚ 

(ʛʣʶʢʦʟʘ, ʢʨʘʭʤʘʣ, ʮʝʣʣʶʣʦʟʘ). ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʘʥʪʠʛʝʥʘ-

ʨʘʜʠʦʪʦʢʩʠʥʘ ʛʠʧʝʨʠʤʤʫʥʠʟʘʮʠʶ 

ʢʨʦʣʠʢʦʚ ʧʨʦʚʦʜʠʣʠ ʭʠʥʦʠʜʥʳʤ 

ʨʘʜʠʦʪʦʢʩʠʥʦʤ (ʧʦʣʫʯʝʥʥʳʤ ʠʟ 

ʦʙʣʫʯʝʥʥʳʭ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ), ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʧʨʦʪʠʚʦʨʘʜʠʘʮʠʦʥʥʳʡ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ [8]. ʆʙʣʫʯʝʥʠʝ ʢʣʫʙʥʝʡ 

ʢʘʨʪʦʬʝʣʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʛʘʤʤʘ-ʫʩʪʘʥʦʚʢʝ 

çʀʩʩʣʝʜʦʚʘʪʝʣʴè ʚ ʜʦʟʝ 0,8 ʢɻʨ. ɼʣʷ 

ʤʥʦʛʦʢʨʘʪʥʦʡ ʠʤʤʫʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʨʦʣʠʢʦʚ ʞʠʚʦʡ ʤʘʩʩʦʡ 2,0-2,5 ʢʛ, 

ʢʦʪʦʨʳʤ ʯʝʪʳʨʝʭʢʨʘʪʥʦ ʚʚʦʜʠʣʠ 

ʨʘʜʠʦʘʥʪʠʛʝʥ (ʨʘʜʠʦʪʦʢʩʠʥ), 

ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʡ ʩ ʥʝʧʦʣʥʳʤ 

ʘʜʲʶʚʘʥʪʦʤ ʌʨʝʡʥʜʘ (ʅɸʌ) (ʯʪʦʙʳ 

ʘʥʪʠʛʝʥ ʩʪʘʣ ʧʦʣʥʦʮʝʥʥʳʤ) 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚʦ ʚʥʫʪʨʝʥʥʶʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʙʝʜʨʘ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 2 

ʥʝʜʝʣʠ ʤʝʞʜʫ ʚʚʝʜʝʥʠʷʤʠ. ʅʘ 8-ʦʡ ʜʝʥʴ 

ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʚʚʝʜʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ 

ʙʨʘʣʠ ʢʨʦʚʴ ʠʟ ʫʰʥʦʡ ʚʝʥʳ ʠ ʧʦʣʫʯʘʣʠ 

ʩʳʚʦʨʦʪʢʠ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʩʳʚʦʨʦʪʦʢ 

ʧʫʪʝʤ ʚʳʩʘʣʠʚʘʥʠʷ ʩʫʣʴʬʘʪʦʤ ʘʤʤʦʥʠʷ 

ʚʳʜʝʣʷʣʠ ʘʥʪʠʨʘʜʠʦʪʦʢʩʠʯʝʩʢʠʡ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ. ʇʦʣʫʯʝʥʥʫʶ 

ʛʣʦʙʫʣʠʥʦʚʫʶ ʬʨʘʢʮʠʶ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ 

ʢʘʯʝʩʪʚʝ ʩʝʥʩʠʪʠʥʘ. ɸʊɻɼ ʠʟʛʦʪʘʚʣʠʚʘʣʠ 

ʧʫʪʸʤ ʩʤʝʰʠʚʘʥʠʷ ʜʚʦʡʥʦʛʦ ʦʙʲʝʤʘ 0,19-

0,20 % ʩʫʩʧʝʥʟʠʠ ʥʘʥʦʯʘʩʪʠʮ ʛʨʘʬʝʥʘ ʩ 

ʛʠʧʝʨʠʤʤʫʥʥʦʡ ʧʨʦʪʠʚʦʨʘʜʠʘʮʠʦʥʥʦʡ 

ʩʳʚʦʨʦʪʢʦʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1. ɼʘʣʝʝ ʚ 

ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ ʧʨʠ 30 Áʉ ʚʳʜʝʨʞʠʚʘʣʠ 

ʚ ʪʝʨʤʦʩʪʘʪʝ, ʟʘʪʝʤ ʩʤʝʩʠ ʧʦʜʚʝʨʛʘʣʠ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʶ ʧʨʠ 3000 ʦʙ/ʤʠʥ ʚ 

ʪʝʯʝʥʠʝ 7 ʤʠʥ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 2-ʢʨʘʪʥʳʤ 
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ʦʪʤʳʚʘʥʠʝʤ ʦʩʘʜʢʘ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ 

ʧʨʠ 3000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ. ʅʘ 

ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʜʠʘʛʥʦʩʪʠʢʫʤʘ ʨʘʟʙʘʚʣʷʣʠ ʦʩʘʜʦʢ 

(ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ) ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 

ʚʦʜʦʡ ʜʦ 0,19-0,20 %-ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʙʝʟ ʚʥʝʩʝʥʠʷ ʚ ʠʤʤʫʥʦʭʠʤʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

(ʤʝʪʢʠ) 0,3 %-ʥʦʡ ʤʝʪʠʣʝʥʦʚʦʡ ʩʠʥʠ. 

ʉʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ɸʊɻɼ 

ʧʨʠʤʝʥʷʣʠ ʚ ʨʝʘʢʮʠʠ ʛʨʘʬʝʥʦʚʦʡ 

ʬʣʦʢʫʣʷʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ 

ʘʥʪʠʛʝʥʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʢʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ: ʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʥʪʠʛʝʥ, ʢʦʥʪʨʦʣʴʥʳʡ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʘʥʪʠʛʝʥ (ʵʢʩʪʨʘʢʪ 

ʥʝʦʙʣʫʯʝʥʥʦʛʦ ʤʷʩʘ), ʛʝʪʝʨʦʣʦʛʠʯʥʳʡ 

ʘʥʪʠʛʝʥ (ʦʞʦʛʦʚʳʡ). 

ʇʦʩʪʘʥʦʚʢʫ ʈɻʌ ʧʨʦʚʦʜʠʣʠ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺʦ ʚʩʝ ʣʫʥʢʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʣʘʥʰʝʪʘ ʚʣʠʚʘʣʠ ʧʦ 

0,1 ʩʤ3 ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ɿʘʪʝʤ ʚ 1 

ʨʷʜ ʣʫʥʦʢ ʜʦʙʘʚʣʷʣʠ 0,1 ʩʤ3 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʘʥʪʠʛʝʥʘ, ʚʦ 2 ʨʷʜ - 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʚ 3 ʨʷʜ - ʛʝʪʝʨʦʣʦʛʠʯʥʳʡ 

ʘʥʪʠʛʝʥ. ɺ ʩʣʝʜʫʶʱʠʝ ʨʷʜʳ ʧʝʨʚʳʭ ʣʫʥʦʢ 

ʧʣʘʥʰʝʪʘ ʨʘʟʣʠʚʘʣʠ ʵʢʩʪʨʘʢʪʳ 

ʠʩʧʳʪʫʝʤʳʭ ʧʨʦʙ ʦʙʣʫʯʝʥʥʦʛʦ ʠ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʤʷʩʘ. ɿʘʪʝʤ ʜʚʫʢʨʘʪʥʦ 

ʨʘʩʪʠʪʨʦʚʳʚʘʣʠ ʩʦʜʝʨʞʠʤʦʝ ʣʫʥʦʢ ʜʦ 

ʢʦʥʮʘ ʜʣʠʥʥʦʛʦ ʨʷʜʘ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʚʦ ʚʩʝ 

ʣʫʥʢʠ ʧʣʘʥʰʝʪʘ ʩ ʘʥʪʠʛʝʥʘʤʠ ʠ 

ʠʩʧʳʪʫʝʤʳʤʠ ʵʢʩʪʨʘʢʪʘʤʠ ʜʦʙʘʚʣʷʣʠ ʧʦ 

0,025 ʩʤ3 ɸʊɻɼ. ʂʦʤʧʦʥʝʥʪʳ 

ʧʝʨʝʤʝʰʠʚʘʣʠ ʜʦ ʧʦʣʫʯʝʥʠʷ ʛʦʤʦʛʝʥʥʦʡ 

ʚʟʚʝʩʠ ʚ ʣʫʥʢʘʭ ʠ ʦʩʪʘʚʣʷʣʠ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 22 Áʉ ʥʘ 2-4 

ʯʘʩʘ. 

ʈʝʘʢʮʠʶ ʫʯʠʪʳʚʘʣʠ ʧʦ 4-ʙʘʣʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʘʥʘʣʦʛʠʯʥʦ ʩʝʨʦʣʦʛʠʯʝʩʢʠʤ ʪʝʩʪ-

ʩʠʩʪʝʤʘʤ, ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʠʤʤʫʥʦʣʦʛʠʠ 

(ʥʘʧʨʠʤʝʨ, ʈʅɻɸ, ʀʌɸ ʠ ʜʨ.). 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʨʘʜʠʦʪʦʢʩʠʥʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʧʦ ʪʠʪʨʘʤ ʈɻʌ ʦʙʣʫʯʝʥʥʳʭ ʧʨʦʙ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʪʠʤʘʣʴʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʣʫʯʝʥʥʦʛʦ ʤʷʩʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʧʫʩʪʷ 1 ʩʫʪ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʚ ʛʦʚʷʜʠʥʝ 

ʧʦʷʚʣʷʣʠʩʴ ʨʘʜʠʦʪʦʢʩʠʥʳ ʚ ʨʘʟʚʝʜʝʥʠʠ 

1:39,9 ï 1:111,6, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʶ 

ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʥʘʢʦʧʣʝʥʠʶ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʚʳʭ 5 ʩʫʪʦʢ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʠ 

ʜʦʩʪʠʛʘʣʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚ ʧʨʦʙʘʭ 

ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ 1:99,9 -1:561,0 (ʵʪʦ ʧʠʢ 

ʥʘʨʘʩʪʘʥʠʷ ʈʊɺ ʚ ʦʙʣʫʯʝʥʥʳʭ ʧʨʦʙʘʭ). ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʧʦʩʣʝʜʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʪʠʪʨʦʚ ʜʦ 1:20,4 - 1:42,0 (60-ʝ 

ʩʫʪ). ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(75-90 ʩʫʪ) ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʪʠʪʨʳ 

ʨʘʜʠʦʪʦʢʩʠʥʦʚ ʨʝʟʢʦ ʩʥʠʞʘʣʠʩʴ ʠ ʥʘ 90 

ʩʫʪ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ʪʠʪʨʘʭ 1:3,2 ï 1:4,4 

ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʚ 

ʥʝʦʙʣʫʯʝʥʥʦʤ ʤʷʩʝ (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʨʘʜʠʦʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʪʦʢʩʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ 

ʦʙʣʫʯʝʥʥʦʤ ʤʷʩʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʈɻʌ 
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ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʈʅɻɸ ʠ ʈɻʌ ʪʝʩʪ-ʩʠʩʪʝʤ ʧʨʠ ʠʥʜʠʢʘʮʠʠ 

ʨʘʜʠʦʪʦʢʩʠʥʦʚ ʚ ʦʙʣʫʯʝʥʥʦʤ ʤʷʩʝ 

ɺʨʝʤʷ, 

ʧʨʦʰʝʜʰʝʝ ʧʦʩʣʝ 

ʦʙʣʫʯʝʥʠʷ, ʩʫʪ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʘʜʠʦʪʦʢʩʠʥʘ ʚ ʦʙʣʫʯʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, log2 

ʈʅɻɸ ʩ ɸʊʕɼ (ʧʨʦʪʦʪʠʧ) ʈɻʌ ʩ ɸʊɻɼ (ʥʘʥʦʛʨʘʬʝʥ) 

10 ʢɻʨ 16 ʢɻʨ 10 ʢɻʨ 16 ʢɻʨ 

1 1:5,3 1:5,3 1:39,9 1:111,6 

3 1:6,7 1:10,7 1:50,4 1:225,0 

5 1:10,7 1:21,3 1:80,4 1:447,6 

10 1:12,0 1:24,0 1:90,0 1:504,0 

15 1:13,3 1:26,7 1:99,9 1:561,0 

20 1:6,7 1:13,3 1:50,4 1:279,6 

25 1:5,7 1:10,0 1:42,9 1:210,0 

30 1:4,7 1:6,7 1:35,4 1:141,0 

45 1:3,3 1:3,3 1:24,9 1:69,6 

60 1:2,7 1:2 1:20,4 1:42,0 

75 - - 1:3,8 1:11,0 

90 - - 1:3,2 1:4,4 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʩʝʨʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ɸʊɹɼ ʩ ʘʥʪʠʪʝʣʴʥʳʤ 

ʵʨʠʪʨʦʮʠʪʘʨʥʳʤ ʜʠʘʛʥʦʩʪʠʢʫʤʦʤ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʨʘʜʠʦʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʪʦʢʩʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʦʙʨʘʟʮʘʭ ʦʙʣʫʯʝʥʥʦʛʦ ʤʷʩʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ 

ʘʥʪʠʪʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʛʨʘʬʝʥʦʚʦʛʦ 

ʜʠʘʛʥʦʩʪʠʢʫʤʘ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʠ 

ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʪʠʪʝʣʴʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʵʨʠʪʨʦʮʠʪʘʨʥʦʛʦ 

ʜʠʘʛʥʦʩʪʠʢʫʤʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʠʘʛʥʦʩʪʠʢʫʤʳ ɸʊʕɼ ʠ 

ɸʊɻɼ ʧʨʦʷʚʣʷʶʪ ʨʘʟʣʠʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʪʘʙʣʠʮʳ 1. 

ɸʊʕɼ ʦʧʨʝʜʝʣʷʝʪ ʨʘʜʠʦʪʦʢʩʠʥ ʚ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʠʪʨʘʭ (3 log2) ʪʦʣʴʢʦ 

ʧʦʩʣʝ 3-ʠʭ ʩʫʪʦʢ, ʪʦʛʜʘ ʢʘʢ ɸʊɻɼ ʚ ʵʪʦʪ 

ʩʨʦʢ ʚʳʷʚʣʷʝʪ ʝʛʦ ʚ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ (5,5-7,5 log2), ʦʧʝʨʝʞʘʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʜʠʦʪʦʢʩʠʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʥʘ 3-4 ʨʘʟʚʝʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ɸʊɻɼ. ɺ 

ʩʨʦʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʥʘʢʦʧʣʝʥʠʷ ʨʘʜʠʦʪʦʢʩʠʥʘ ʚ ʦʙʣʫʯʝʥʥʦʤ 

ʤʷʩʝ (15 ʩʫʪ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ) ʈɻʌ ʩ 

ʥʘʥʦʛʨʘʬʝʥʦʚʳʤ ʜʠʘʛʥʦʩʪʠʢʫʤʦʤ ʪʘʢʞʝ 

ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʈʅɻɸ ʩ 

ʵʨʠʪʨʦʮʠʪʘʨʥʳʤ ʜʠʘʛʥʦʩʪʠʢʫʤʦʤ (ʥʘ 3-5 

ʨʘʟʚʝʜʝʥʠʡ). ʅʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʨʦʢʘʭ 

ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ɸʊʕɼ ʥʝ ʚʳʷʚʣʷʝʪ 

ʨʘʜʠʦʪʦʢʩʠʥ, ʪʦʛʜʘ ʢʘʢ ɸʊɻɼ ʚ ʥʝʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʚʩʝ ʝʱʝ ʤʦʞʝʪ ʝʛʦ 

ʦʙʥʘʨʫʞʠʪʴ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʱʝ ʨʘʟ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠ ʦʙʣʫʯʝʥʠʠ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʨʘʟʫʶʪʩʷ 

ʨʘʜʠʦʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 

(ʨʘʜʠʦʪʦʢʩʠʥʳ), ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ 

ʠʤʤʫʥʦʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʢʮʠʷʤʠ (ʈʅɻɸ ʠ 

ʈɻʌ). ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ 

ʦʙʣʫʯʝʥʠʠ ʨʘʜʠʦʪʦʢʩʠʥʦʚ ʟʘʚʠʩʠʪ ʦʪ ʜʦʟʳ 

ʦʙʣʫʯʝʥʠʷ ʠ ʩʨʦʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝ 

ʦʙʣʫʯʝʥʠʷ. 

ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʥʦʚʘʷ ʪʝʩʪ-ʩʠʩʪʝʤʘ 

ʈɻʌ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʯʘʩʪʠʮ ʤʘʣʦʩʣʦʡʥʦʛʦ 

ʛʨʘʬʝʥʘ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʯʝʤ ʝʝ ʧʨʦʪʦʪʠʧ ï 

ʈʅɻɸ. 
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ʀʅɼʀʂɸʎʀʗ ʇʈʆɼʋʂʊʆɺ ʈɸɼʀʆʃʀɿɸ ɺ ʆɹʃʋʏɽʅʅʆʄ ʄʗʉɽ ʉ ʇʆʄʆʑʔʖ 

ʀʄʄʋʅʆʃʆɻʀʏɽʉʂʆʁ ʊɽʉʊ-ʉʀʉʊɽʄʓ ʅɸ ʆʉʅʆɺɽ ʄɸʃʆʉʃʆʁʅʓʍ ɻʈɸʌɽʅʆɺ 

 

ʂʘʤʘʣʦʚʘ ɿ.ʈ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ 

ʪʝʩʪ-ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʤʘʣʦʩʣʦʡʥʳʭ ʛʨʘʬʝʥʦʚ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʨʘʜʠʦʣʠʟʘ ʚ 

ʦʙʣʫʯʝʥʥʦʤ ʤʷʩʝ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʝʥʠʝ ʪʝʩʪ-ʩʠʪʝʤʳ ʈɻʌ ʩ ʧʨʦʪʦʪʠʧʦʤ ʈʅɻɸ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʤʷʩʦ ʛʦʚʷʜʠʥʳ, ʦʙʣʫʯʝʥʥʦʝ ʜʦʟʘʤʠ 10 ʠ 16 ʢɻʨ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʩʪ-

ʩʠʩʪʝʤʘ ʈɻʌ ʪʘʢʞʝ, ʢʘʢ ʠ ʝʝ ʧʨʦʪʦʪʠʧ ʈʅɻɸ ʚʳʷʚʣʷʝʪ ʨʘʜʠʦʪʦʢʩʠʥʳ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʣʫʯʝʥʥʳʭ ʧʨʦʙʘʭ ʠ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʈʅɻɸ. 

 

INDICATION OF RADIOLYSIS PRODUCTS IN IRRADIATED MEAT USING AN 

IMMUNOLOGICAL TEST SYSTEM BASED ON FEW-LAYER GRAPHENES 

 

Kamalova Z.R. 

Summary 

 

The purpose of the study was to study the possibility of using the test system we developed 

based on few-layer graphenes for indicating radiolysis products in irradiated meat, as well as to 

compare the RGF test system with the RNGA prototype. The object of research was beef meat 

irradiated with doses of 10 and 16 kGy. It has been shown that the RGF test system, like its 

prototype RNGA, detects radiotoxins in the studied irradiated samples and has greater sensitivity 

compared to RNGA. 
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ʀɿʄɽʅɽʅʀʗ ʄʆʈʌʆʃʆɻʀʏɽʉʂʀʍ ʀ ɹʀʆʍʀʄʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ 

LITTORINA  SITKANA (PHILIPPI  R.A., 1846) ʇʈʀ ʀʅɺɸɿʀʀ ʄɽʊɸʎɽʈʂɸʈʀʗʄʀ 

PODOCOTYLE SP. (DUJARDIN, 1845) ʀ HIMASTHLA LITTORINAE   

(STUNKARD H.W., 1966) 

 

ʃʦʢʪʝʚʘ ɼ.ɸ. ï ʘʩʧʠʨʘʥʪ, ɺʦʣʢʦʚ ʉ.ɺ. ï ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ, ʉʠʚʢʦʚʘ ʊ.ʅ. ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 

ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʘʢʘʜʝʤʠʢʘ ɼ.ʅ. ʇʨʷʥʠʰʥʠʢʦʚʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Littorina sitkana, ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʛʠʩʪʦʣʦʛʠʷ, 

Podocotyle spp., Himasthla littorinae 

Keywords: Littorina sitkana, veterinary and sanitary examination, histology, Podocotyle 

spp., Himasthla littorinae 

 

ɹʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ ʩʝʤʝʡʩʪʚʘ 

Littorinidae ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʧʦʧʫʣʷʨʥʳʤ 

ʦʙʲʝʢʪʦʤ ʧʠʱʝʚʦʛʦ ʧʨʦʤʳʩʣʘ ʤʥʦʛʠʭ 

ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ ʧʨʠʙʨʝʞʥʳʭ ʦʙʣʘʩʪʝʡ 

ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ [7], ʪʘʢ ʠ ʟʘ 

ʨʫʙʝʞʦʤ [8, 9]. ʕʪʠ ʤʦʣʣʶʩʢʠ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʦʪʣʠʯʥʳʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʙʝʣʢʘ, ʪʘʢ ʢʘʢ ʥʘ 100 ʛ ʤʷʩʘ 

ʛʘʩʪʨʦʧʦʜ ʧʨʠʭʦʜʠʪʩʷ 18,2 ʛ ʜʘʥʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʪʦʪ ʞʝ ʦʙʲʝʤ 

ʤʷʩʘ ʛʦʚʷʜʠʥʳ ʚ ʩʨʝʜʥʝʤ ʤʦʞʝʪ 

ʧʨʠʭʦʜʠʪʴʩʷ ʦʢʦʣʦ 19,8 ʛ, ʘ ʚ ʤʦʨʩʢʦʡ 

ʨʳʙʝ 16,0-18,3 ʠ ʙʦʣʝʝ ʛ [1, 8]. ʊʘʢʞʝ ʤʷʩʦ 

ʤʦʣʣʶʩʢʦʚ ʩʯʠʪʘʝʪʩʷ ʜʠʝʪʠʯʝʩʢʠʤ ʠ 

ʥʝʞʠʨʥʳʤ, ʙʦʛʘʪʳʤ ʤʠʢʨʦ- ʠ 

ʤʘʢʨʦʵʣʝʤʝʥʪʘʤʠ [8]. ʃʠʪʪʦʨʠʥ ʦʙʳʯʥʦ 

ʩʦʙʠʨʘʶʪ ʚʨʫʯʥʫʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ 

ʧʨʠʣʠʚʦ-ʦʪʣʠʚʥʦʡ ʟʦʥʳ ʚ ʤʝʩʪʘʭ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʙʠʪʘʥʠʷ [9], ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ 

ʠʭ ʥʝ ʚʳʨʘʱʠʚʘʶʪ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, 

ʧʨʠʨʦʜʥʳʝ ʧʦʧʫʣʷʮʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʥʚʘʟʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʟʠʪʘʤʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤʠ ʜʣʷ 

ʯʝʣʦʚʝʢʘ [9]. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʟʘʯʘʩʪʫʶ 

ʜʦʙʳʪʳʝ ʯʘʩʪʥʳʤʠ ʣʠʮʘʤʠ ʧʨʠʨʦʜʥʳʝ 

ʤʦʣʣʶʩʢʠ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʝ, ʮʝʣʴʶ ʥʘʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʨʘʞʝʥʥʦʩʪʠ ʣʠʪʦʨʠʥ, ʘ 

ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʠʥʚʘʟʠʠ ʥʘ 

ʥʝʢʦʪʦʨʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʪʝʨʠʘʣʦʤ ʩʣʫʞʠʣʠ 620 

ʵʢʟʝʤʧʣʷʨʦʚ Littorina sitkana (Philippi R.A., 

1846), ʩʦʙʨʘʥʥʳʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ɺʅʀʈʆ ʚ 

ʧʝʨʠʦʜ ʧʦʣʝʚʳʭ ʵʢʩʧʝʜʠʮʠʡ (ʦʩʪʨʦʚ 

ɹʝʨʠʥʛʘ, ʊʠʭʠʡ ʦʢʝʘʥ). ʄʦʣʣʶʩʢʠ ʙʳʣʠ 

ʜʦʩʪʘʚʣʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʧʘʨʘʟʠʪʦʣʦʛʠʠ 

ʢʘʬʝʜʨʳ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ 

ʇʝʨʤʩʢʦʛʦ ɻɸʊʋ ʟʘʤʦʨʦʞʝʥʥʳʤʠ. ʇʦʩʣʝ 

ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʪʝʣʦ ʤʦʣʣʶʩʢʘ ʠʟʚʣʝʢʘʣʠ 

ʠʟ ʨʘʢʦʚʠʥʳ ʠ ʦʩʤʘʪʨʠʚʘʣʠ ʥʘ ʥʘʣʠʯʠʝ 

ʚʥʝʰʥʠʭ ʠʟʤʝʥʝʥʠʡ, ʨʘʢʦʚʠʥʳ ʠʟʤʝʨʷʣʠ 

ʧʦ ʪʨʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ï ʚʳʩʦʪʘ ʨʘʢʦʚʠʥʳ 

(ʟʘʚʠʪʦʢ + ʧʦʩʣʝʜʥʠʡ ʦʙʦʨʦʪ), ʰʠʨʠʥʘ 

ʫʩʪʴʷ, ʧʦʩʣʝʜʥʠʡ ʦʙʦʨʦʪ (ʈʠʩʫʥʦʢ 1). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ 

Plotly. 

ʇʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʦʣʣʶʩʢʦʚ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʄʋʂ 

3.2.3804-22 ʤʝʪʦʜʦʤ ʢʦʤʧʨʝʩʩʦʨʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʪʢʘʥʠ 

ʤʦʣʣʶʩʢʦʚ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 4 %-ʥʦʤ 

ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ ʜʣʷ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʦʢʨʘʩʢʠ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ ʠ PAS 

(ʐʀʂ-ʨʝʘʢʮʠʷ).  

ʅʝʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʝʥʥʳʝ 

ʤʝʪʘʮʝʨʢʘʨʠʠ ʪʨʝʤʘʪʦʜ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ 

ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʳ ʚ 70 

% ʩʧʠʨʪʝ ʠ ʥʘʧʨʘʚʣʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʶ 

ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʉʇʙɻʋ 

ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ.  

 

https://www.marinespecies.org/aphia.php?p=taxdetails&id=445754
https://www.marinespecies.org/aphia.php?p=taxdetails&id=445754
https://www.marinespecies.org/aphia.php?p=taxdetails&id=445754
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ʈʠʩʫʥʦʢ 1 ï ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʷ ʨʘʢʦʚʠʥ L. sitkana, ɸ ï ʧʦʩʣʝʜʥʠʡ ʦʙʦʨʦʪ, ɺ ï ʚʳʩʦʪʘ 

ʨʘʢʦʚʠʥʳ, ʉ ï ʰʠʨʠʥʘ ʫʩʪʴʷ (ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʨʘʢʦʚʠʥʳ) 

 

ʊʘʢʞʝ ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʚʫʭ 

ʛʨʫʧʧ ʤʦʣʣʶʩʢʦʚ ï ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʠ 

ʩʚʦʙʦʜʥʳʭ ʦʪ ʠʥʚʘʟʠʠ (ʧʦ 5 ʛ ʩʙʦʨʥʦʛʦ 

ʦʙʨʘʟʮʘ ʦʪ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʥʘ ʩʳʨʦʡ ʧʨʦʪʝʠʥ ʧʦ 

ʂʴʝʣʴʜʘʣʶ ʠ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʤʷʩʘ 

ʤʝʪʦʜʦʤ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʬʝ Prominence (Shimadzu 

LabSolutions) ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʦʩʚʦʝʥʠʷ 

ʘʛʨʦʟʦʦʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ 

ɻɸʊʋè. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ 

ʤʝʪʘʮʝʨʢʘʨʠʡ ʪʨʝʤʘʪʦʜ. ɺ ʮʝʣʦʤ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (ʀʀ) ʩʦʩʪʘʚʠʣʘ 

5,95, ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ (ʕʀ) ï 85,64 %, ʘ 

ʠʥʜʝʢʩ ʦʙʠʣʠʷ (ʀʆ) ï 5,1. 

ʇʦ ʤʦʨʬʦʣʦʛʠʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ 

ʨʦʜʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʦʙʥʘʨʫʞʝʥʥʦʡ ʪʨʝʤʘʪʦʜʳ ï Podocotyle spp. 

(Dujardin, 1845; ʩʝʤ. Opecoelidae, Ozaki, 

1925). ʄʝʪʘʮʝʨʢʘʨʠʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʚʩʪʨʝʯʘʣʠʩʴ ʛʦʨʘʟʜʦ ʨʝʞʝ.  

ɺʥʝʰʥʠʡ ʦʩʤʦʪʨ ʪʝʣ ʠ ʨʘʢʦʚʠʥ 

ʤʦʣʣʶʩʢʦʚ ʥʝ ʚʳʷʚʠʣ ʥʠʢʘʢʠʭ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ. ɿʘʚʠʩʠʤʦʩʪʠ 

ʨʘʟʤʝʨʦʚ ʨʘʢʦʚʠʥ, ʢʘʢ ʠ ʠʭ ʦʪʜʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʦʪ ʧʨʠʩʫʪʩʪʚʠʷ ʠʥʚʘʟʠʠ ʥʘʤʠ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʦ (ʈʠʩʫʥʦʢ 2). ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ, 

ʠʥʚʘʟʠʨʦʚʘʥʥʳʝ Podocotyle spp. ʣʠʪʪʦʨʠʥʳ 

ʥʝ ʦʧʘʩʥʳ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ 

ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʜʘʥʥʳʭ ʪʨʝʤʘʪʦʜ 

ʚʢʣʶʯʘʝʪ ʧʝʨʚʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

(ʤʦʨʩʢʠʝ ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ), ʚʪʦʨʳʭ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ (ʤʦʨʩʢʠʝ ʘʤʬʠʧʦʜʳ ʠ 

ʠʟʦʧʦʜʳ) ʠ ʜʝʬʠʥʠʪʠʚʥʳʭ ʭʦʟʷʝʚ (ʨʳʙʳ) 

[10]. 

ɼʨʫʛʘʷ ʛʨʫʧʧʘ ʤʝʪʘʮʝʨʢʘʨʠʝʚ 

ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʨʠʥʘʜʣʝʞʠʪ ʚʠʜʫ ï Himasthla littorinae, 

(Stunkard, 1966; ʩʝʤ. Echinostomatidae, 

Dietz, 1909). 

ʕʪʘ ʪʨʝʤʘʪʦʜʘ ʪʘʢʞʝ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʘʨʘʟʠʪʦʤ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʎʠʢʣ ʝʝ ʨʘʟʚʠʪʠʷ 

ʩʦʩʪʦʠʪ ʠʟ ʧʝʨʚʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

(ʣʠʪʪʦʨʠʥʳ), ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ (ʤʦʨʩʢʠʝ 

ʤʦʣʣʶʩʢʠ Mytilus edulis ʠ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʥʝʢʦʪʦʨʳʝ Littorina) ʠ ʦʢʦʥʯʘʪʝʣʴʥʳʭ 

ʭʦʟʷʝʚ (ʯʘʡʢʠ) [11]. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʠʥʚʘʟʠʠ ʤʝʪʘʮʝʨʢʘʨʠʷʤʠ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʣʠʪʪʦʨʠʥ. ʋ ʩʚʦʙʦʜʥʳʭ ʦʪ ʪʨʝʤʘʪʦʜ ʦʩʦʙʝʡ 

ʧʨʦʩʤʘʪʨʠʚʘʣʠʩʴ ʧʦʣʷ ʩ ʦʜʥʦʨʷʜʥʳʤ 

ʧʨʠʟʤʘʪʠʯʝʩʢʠʤ ʧʦʢʨʦʚʥʳʤ ʵʧʠʪʝʣʠʝʤ, ʩ 

ʫʤʝʨʝʥʥʦʡ ʘʮʠʜʦʬʠʣʴʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ ʠ 

ʤʝʣʢʠʤ ʛʠʧʝʨʭʨʦʤʥʳʤ ʷʜʨʦʤ ʚ ʙʘʟʘʣʴʥʦʡ 

ʯʘʩʪʠ ʢʣʝʪʢʠ. ɺ ʮʠʪʦʧʣʘʟʤʝ ʦʪʜʝʣʴʥʳʭ 

ʢʣʝʪʦʢ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚʘʢʫʦʣʠ ʩʦ ʩʣʠʟʴʶ. 

ʇʦʜ ʵʧʠʪʝʣʠʘʣʴʥʳʤ ʩʣʦʝʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʧʝʨʝʧʣʝʪʝʥʥʳʝ ʤʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ. 

ɺʝʨʭʥʷʷ ʠ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʤʳʰʝʯʥʦʛʦ 

ʩʣʦʷ ʩʦʩʪʦʠʪ ʠʟ ʫʧʦʨʷʜʦʯʝʥʥʳʭ, 

ʧʨʦʜʦʣʴʥʳʭ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ, ʩʨʘʟʫ ʟʘ 

ʥʠʤ ʨʘʟʤʝʱʘʶʪʩʷ ʨʳʭʣʦ ʫʧʘʢʦʚʘʥʥʳʝ, 

ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ 

ʤʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ. ʄʝʞʜʫ ʚʦʣʦʢʥʘʤʠ 

ʦʪʤʝʯʘʶʪʩʷ ʩʠʥʫʩʳ ʩ ʛʝʤʦʣʠʤʬʦʡ. 
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ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʢʦʚʠʥ ʧʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʩ ʫʯʝʪʦʤ 

ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʠ ʤʦʣʣʶʩʢʦʚ (ʩʝʨʳʝ ʪʦʯʢʠ ï ʥʘʣʠʯʠʝ ʠʥʚʘʟʠʠ, ʢʨʘʩʥʳʝ ï ʦʪʩʫʪʩʪʚʠʝ 

ʠʥʚʘʟʠʠ) 

 

 
ʈʠʩʫʥʦʢ 3 ɸ ï ʄʳʰʝʯʥʘʷ ʪʢʘʥʴ ʤʦʣʣʶʩʢʘ, ʢʨʘʩʥʘʷ ʩʪʨʝʣʢʘ ï ʤʘʪʘʮʝʨʢʘʨʠʡ (ʨʝʘʢʮʠʷ ʥʘ 

ʤʫʢʦʧʦʣʠʩʘʭʘʨʠʜʳ; ʦʪʩʫʪʩʪʚʠʝ ʢʣʝʪʦʯʥʦʡ ʨʝʘʢʮʠʠ ʤʦʣʣʶʩʢʘ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʤʳʰʝʯʥʳʭ 

ʚʦʣʦʢʦʥ) ʦʢʨʘʩʢʘ PAS (ʐʀʂ-ʨʝʘʢʮʠʷ) (ʫʚ. ʍ10) ɹ. ʄʳʰʝʯʥʘʷ ʪʢʘʥʴ ʤʦʣʣʶʩʢʘ, ʯʝʨʥʘʷ 

ʩʪʨʝʣʢʘ ï ʤʝʪʘʮʝʨʢʘʨʠʡ ʩ ʵʦʟʠʥʦʬʠʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ (ʦʨʛʘʥʳ ʧʘʨʘʟʠʪʘ), ʦʢʨʘʩʢʘ 

ʛʝʤʦʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ (ʫʚ. ʍ10) 

 

ʋ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʦʩʦʙʝʡ 

ʤʝʪʘʮʝʨʢʘʨʠʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʩʨʝʜʠ 

ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʚ ʚʠʜʝ ʦʢʨʫʛʣʳʭ, 

ʦʚʘʣʴʥʳʭ ʠʣʠ ʠʥʦʛʜʘ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ 

ʦʙʨʘʟʦʚʘʥʠʡ ʩ ʧʣʦʪʥʦʡ, ʠʥʦʛʜʘ ʪʦʥʢʦʡ, 

ʥʝʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʦʡ ʵʦʟʠʥʦʬʠʣʴʥʦʡ 

ʩʪʝʥʢʦʡ ʠ ʧʦʣʦʩʪʴʶ, ʯʘʩʪʠʯʥʦ 

ʟʘʧʦʣʥʝʥʥʦʡ ʟʝʨʥʠʩʪʳʤ ʵʦʟʠʥʦʬʠʣʴʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ. ɺʦʢʨʫʛ ʥʠʭ ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʩʣʫʯʘʝʚ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚʳʨʘʞʝʥʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʤʳʰʝʯʥʦʛʦ ʩʣʦʷ, 

ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʠʢʨʦʧʦʣʦʩʪʝʡ ʠ 

ʧʩʝʚʜʦʢʘʧʩʫʣʳ ʚʩʣʝʜʩʪʚʠʝ ʩʜʘʚʣʝʥʠʷ 

ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʧʦʣʷʭ 

ʟʨʝʥʠʷ ʚʳʷʚʣʷʣʩʷ ʫʤʝʨʝʥʥʳʡ 

ʧʝʨʠʬʦʢʘʣʴʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ 

ʠʥʬʠʣʴʪʨʘʪ. ʄʝʞʜʫ ʚʦʣʦʢʥʘʤʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʩʠʥʫʩʳ ʩ 

ʛʝʤʦʣʠʤʬʦʡ. ʄʫʣʴʪʠʬʦʢʘʣʴʥʦ ʚʳʷʚʣʷʣʠʩʴ 

ʦʙʰʠʨʥʳʝ ʧʦʣʷ ʩʚʦʙʦʜʥʦʛʦ ʤʫʮʠʥʘ. 

ɸ ɹ 
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ɺ ʦʙʨʘʟʮʘʭ, ʦʢʨʘʰʝʥʥʳʭ ʧʦ PAS, 

ʤʝʪʘʮʝʨʢʘʨʠʡ ʧʨʠʦʙʨʝʣ ʨʦʟʦʚʳʡ ʮʚʝʪ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝʘʢʮʠʠ ʥʘ 

ʤʫʢʦʧʦʣʠʩʘʭʘʨʠʜʳ, ʘ ʧʝʨʠʬʦʢʘʣʴʥʦ ʚ 

ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʚʳʷʚʣʝʥʳ ʫʯʘʩʪʢʠ 

ʥʘʢʦʧʣʝʥʠʷ ʤʫʮʠʥʘ (ʈʠʩʫʥʦʢ 3 ɸ). 

ʊʢʘʥʝʚʳʝ ʠ ʢʣʝʪʦʯʥʳʝ ʨʝʘʢʮʠʠ 

ʤʦʣʣʶʩʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʨʝʘʢʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʭʦʟʷʠʥʘ ʥʘ ʠʥʚʘʟʠʦʥʥʳʝ ʘʛʝʥʪʳ, 

ʯʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʩʢʘʟʳʚʘʪʴʩʷ ʥʝʛʘʪʠʚʥʦ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʦʙʱʝʤ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ 

ʣʠʪʪʦʨʠʥ, ʥʦ ʠ ʥʘ ʢʘʯʝʩʪʚʝ ʠʭ ʤʷʩʘ ʢʘʢ 

ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, 

ʜʦʣʛʦʩʨʦʯʥʘʷ ʨʝʘʢʮʠʷ ʤʦʣʣʶʩʢʘ ʥʘ 

ʚʥʝʜʨʝʥʠʝ ʤʝʪʘʮʝʨʢʘʨʠʝʚ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʠʩʪʦʱʝʥʠʶ ʦʨʛʘʥʠʟʤʘ 

ʛʘʩʪʨʦʧʦʜʳ, ʥʘʨʘʩʪʘʥʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʨʝʘʢʮʠʡ, ʜʠʩʪʨʦʬʠʯʝʩʢʠʤ ʠ 

ʜʝʛʝʥʝʨʘʪʠʚʥʳʤ ʷʚʣʝʥʠʷʤ ʠ ʚʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ï ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʫʪʨʘʪʝ ʠʭ ʧʠʱʝʚʦʡ 

ʮʝʥʥʦʩʪʠ ʠʣʠ ʢʨʠʪʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʛʠʙʝʣʠ ʭʦʟʷʠʥʘ. 

ʈʘʥʝʝ ʩʦʦʙʱʘʣʦʩʴ ʦ ʨʘʟʣʠʯʥʳʭ 

ʨʝʘʢʮʠʷʭ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʠʩʪʝʤ ʠ ʦʨʛʘʥʦʚ 

ʤʦʣʣʶʩʢʦʚ ʚʩʣʝʜʩʪʚʠʝ ʠʥʚʘʟʠʠ 

ʪʨʝʤʘʪʦʜʘʤʠ, ʥʘʧʨʠʤʝʨ, ʦ ʧʦʣʥʦʡ ʠʣʠ 

ʯʘʩʪʠʯʥʦʡ ʧʘʨʘʟʠʪʘʨʥʦʡ ʢʘʩʪʨʘʮʠʠ 

ʣʠʪʪʦʨʠʥ (ʚʘʢʫʦʣʠʟʘʮʠʷ ʪʢʘʥʝʡ 

ʢʦʧʫʣʷʪʠʚʥʦʛʦ ʦʨʛʘʥʘ, ʜʝʛʝʥʝʨʘʮʠʷ 

ʪʢʘʥʝʡ) [4, 5]. ʆʪʤʝʯʝʥʘ ʥʝʛʘʪʠʚʥʘʷ 

ʜʠʥʘʤʠʢʘ ʩʝʨʜʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʠʪʪʦʨʠʥ 

ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʧʘʨʪʝʥʠʪʘʤʠ ʪʨʝʤʘʪʦʜ [3]. 

ʊʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʨʘʞʝʥʠʝ 

ʛʝʧʘʪʦʧʘʥʢʨʝʘʩʘ ʚ ʚʠʜʝ ʧʦʣʥʦʡ ʜʝʛʨʘʜʘʮʠʠ 

ʠ ʟʘʤʝʱʝʥʠʷ ʪʠʧʠʯʥʦʡ ʪʢʘʥʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʠʣʠ ʪʢʘʥʷʤʠ ʧʘʨʘʟʠʪʘ; 

ʩʜʘʚʣʠʚʘʥʠʝ, ʜʠʩʪʨʦʬʠʷ ʠ ʘʪʨʦʬʠʷ 

ʫʯʘʩʪʢʦʚ ʦʨʛʘʥʘ [5]. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʨʘʟʣʠʯʥʳʝ ʩʪʘʜʠʠ ʪʨʝʤʘʪʦʜ ʚʳʜʝʣʷʶʪ 

ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ 

ʤʠʛʨʘʮʠʠ ʠ ʚ ʤʝʩʪʝ ʚʥʝʜʨʝʥʠʷ, ʚʳʟʳʚʘʶʪ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ ʠ çʵʥʝʨʛʝʪʠʯʝʩʢʠ ʛʨʘʙʷʪè 

ʭʦʟʷʠʥʘ, ʦʪʙʠʨʘʷ ʮʝʥʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ [5]. 

 

ʊʘʙʣʠʮʘ 1 ï ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʘʥʘʣʠʟ ʤʷʩʘ ʣʠʪʪʦʨʠʥ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʩʳʨʦʡ ʧʨʦʪʝʠʥ 

ʇʦʢʘʟʘʪʝʣʴ 
ʉʚʦʙʦʜʥʳʝ ʦʪ ʠʥʚʘʟʠʠ 

ʤʦʣʣʶʩʢʠ 

ʀʥʚʘʟʠʨʦʚʘʥʥʳʝ 

ʤʦʣʣʶʩʢʠ 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ, % (ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ) 10,29 15,50 

ɿʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ 

ɸʩʧʘʨʛʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, % 1,02 1,15 

ɻʣʫʪʘʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, % 2,04 2,42 

ʆʢʩʠʧʨʦʣʠʥ, % 0,11 0,15 

ʉʝʨʠʥ, % 2,51 2,45 

ɻʣʠʮʠʥ, % 2,29 2,31 

ɸʣʘʥʠʥ, % 1,82 1,88 

ɸʨʛʠʥʠʥ, % 2,23 2,22 

ʇʨʦʣʠʥ, % 2,89 2,82 

ʊʠʨʦʟʠʥ, % 4,15 3,99 

ʅʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ 

ʊʨʝʦʥʠʥ, % 2,02 2,00 

ɻʠʩʪʠʜʠʥ, % 1,12 1,16 

ɺʘʣʠʥ, % 2,18 2,11 

ʄʝʪʠʦʥʠʥ, % 0,61 0,70 

ʀʟʦʣʝʡʮʠʥ, % 1,95 2,21 

ʃʝʡʮʠʥ, % 2,45 2,49 

ʌʝʥʠʣʘʣʘʥʠʥ, % 1,88 1,95 

ʃʠʟʠʥ, % 2,02 1,99 

ʊʨʠʧʪʦʬʘʥ, % 0,13 0,22 

 

ɺʩʝ ʵʪʠ ʨʝʘʢʮʠʠ, ʚʳʟʚʘʥʥʳʝ 

ʪʨʝʤʘʪʦʜʘʤʠ, ʚ ʤʦʣʣʶʩʢʝ-ʭʦʟʷʠʥʝ 

ʫʭʫʜʰʘʶʪ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʥʘʨʫʰʘʶʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, 

ʧʨʠʚʦʜʷʪ ʢ ʫʪʨʘʪʝ ʥʝʢʦʪʦʨʳʭ ʬʫʥʢʮʠʡ ʠ ʚ 

ʮʝʣʦʤ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ 

ʦʨʛʘʥʠʟʤʝ ʣʠʪʪʦʨʠʥ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʪʝʨʝ ʩʚʦʡʩʪʚ ʤʷʩʘ, ʢʘʢ ʧʠʱʝʚʦʛʦ 
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ʧʨʦʜʫʢʪʘ, ʝʛʦ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ. 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ 

ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦ 

ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʤʷʩʘ ʤʦʣʣʶʩʢʦʚ 

ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʩʳʨʦʡ ʧʨʦʪʝʠʥ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʜʘʥʥʳʝ ʧʦ ʙʝʣʢʦʚʦʤʫ ʩʦʩʪʘʚʫ 

ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʠ ʩʚʦʙʦʜʥʳʭ ʦʪ ʠʥʚʘʟʠʠ 

ʤʦʣʣʶʩʢʦʚ (ʊʘʙʣʠʮʘ 1). 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʚ 

ʤʷʩʝ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʤʦʣʣʶʩʢʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ (ʚ 1,5 ʨʘʟʘ) ʠ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʘʤʠʥʦʢʠʩʣʦʪ: ʪʨʠʧʪʦʬʘʥʘ ʚ 

1,7 ʨʘʟʘ, ʦʢʩʠʧʨʦʣʠʥʘ ï ʚ 1,4. ʈʘʟʥʠʮʘ ʚ 

ʩʦʜʝʨʞʘʥʠʠ ʦʩʪʘʣʴʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʙʳʣʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ. 

ʉʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʜʘʥʥʳʤ, 

ʧʨʠ ʠʥʚʘʟʠʠ ʤʷʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʠʣʠ ʧʨʦʤʳʩʣʦʚʳʭ ʞʠʚʦʪʥʳʭ (ʥʘʧʨʠʤʝʨ, 

ʤʷʩʘ ʦʣʝʥʝʡ ʮʠʩʪʠʮʝʨʢʘʤʠ [6], ʨʳʙ 

ʜʠʧʣʦʩʪʦʤʘʤʠ [2]) ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ 

ʠ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʩʤʝʱʘʝʪʩʷ ʚ 

ʩʪʦʨʦʥʫ ʫʤʝʥʴʰʝʥʠʷ, ʯʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʩʥʠʞʝʥʠʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʪʘʢʦʛʦ 

ʧʨʦʜʫʢʪʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʫʯʝʪʦʤ ʥʘʣʠʯʠʷ ʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʝ ʠʥʚʘʟʠʨʦʚʘʥʥʦʛʦ ʤʷʩʘ 

ʤʦʣʣʶʩʢʦʚ ʩʘʤʠʭ ʤʝʪʘʮʝʨʢʘʨʠʝʚ, 

ʷʚʣʷʶʱʠʭʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʙʝʣʢʦʚ, ʘ ʪʘʢʞʝ 

ʥʘʢʦʧʣʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠʥʬʠʣʴʪʨʘʪʘ 

ʠ ʙʝʣʢʘ ʤʫʮʠʥʘ ʚ ʪʢʘʥʷʭ ʣʠʪʪʦʨʠʥ, 

ʚʳʟʚʘʥʥʦʛʦ ʠʥʚʘʟʠʝʡ. 

ɿʘʢʣʶʯʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʪʠʭʦʦʢʝʘʥʩʢʠʝ ʣʠʪʪʦʨʠʥʳ ʥʘ 85,64 % 

ʠʥʚʘʟʠʨʦʚʘʥʳ ʤʝʪʘʮʝʨʢʘʨʠʷʤʠ ʪʨʝʤʘʪʦʜ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ 

ʨʦʜ Podocotyle spp., ʘ ʪʘʢʞʝ Himasthla 

littorinae, ʧʨʠ ʵʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ 

ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʤʦʨʬʦʣʦʛʠʠ ʩʘʤʠʭ 

ʤʦʣʣʶʩʢʦʚ. ʋʢʘʟʘʥʥʳʝ ʧʘʨʘʟʠʪʳ ʥʝ 

ʚʳʟʳʚʘʶʪ ʟʘʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʦʜʥʘʢʦ ʚ 

ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʛʘʩʪʨʦʧʦʜ ʚ ʦʪʚʝʪ ʥʘ 

ʠʥʚʘʟʠʶ ʨʘʟʚʠʚʘʝʪʩʷ ʪʢʘʥʝʚʘʷ ʠ ʢʣʝʪʦʯʥʘʷ 

ʨʝʘʢʮʠʷ, ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ 

ʧʨʦʪʝʠʥʘ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

(ʪʨʠʧʪʦʬʘʥʘ, ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʠ 

ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪ ʠ ʜʨ.).  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, 

ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʪʨʝʤʘʪʦʜ ʥʘ ʤʦʣʣʶʩʢʘ 

ʠ ʚʢʣʶʯʝʥʠʷ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʭʦʟʷʠʥʘ ʧʨʠ ʚʳʩʦʢʦʡ ʝʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ, ʚʝʨʦʷʪʥʘ ʧʦʣʥʘʷ ʠʣʠ 

ʯʘʩʪʠʯʥʘʷ ʫʪʨʘʪʘ ʧʦʣʝʟʥʳʭ ʢʘʯʝʩʪʚ ʤʷʩʘ.  

ʂʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ ʚʳʨʘʞʘʝʪ ʩʚʦʶ 

ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʑʝʥʢʦʚʫ ʉʝʨʛʝʶ 

ɺʣʘʜʠʤʠʨʦʚʠʯʫ (ʢʘʬʝʜʨʘ ʟʦʦʣʦʛʠʠ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʉʇʙɻʋ) ʟʘ ʧʦʤʦʱʴ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 
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ʀɿʄɽʅɽʅʀʗ ʄʆʈʌʆʃʆɻʀʏɽʉʂʀʍ ʀ ɹʀʆʍʀʄʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ LITTORINA 

SITKANA (PHILIPPI R.A., 1846) ʇʈʀ ʀʅɺɸɿʀʀ ʄɽʊɸʎɽʈʂɸʈʀʗʄʀ PODOCOTYLE SP. 

(DUJARDIN, 1845) ʀ HIMASTHLA LITTORINAE  

(STUNKARD H.W., 1966) 

 

ʃʦʢʪʝʚʘ ɼ.ɸ., ɺʦʣʢʦʚ ʉ.ɺ., ʉʠʚʢʦʚʘ ʊ.ʅ. 

ʈʝʟʶʤʝ 

 

ʎʝʣɹʁ  ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʨʘʞʝʥʥʦʩʪʠ ʣʠʪʦʨʠʥ, 

ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʠʥʚʘʟʠʠ ʥʘ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʚʷʟʴ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʥʚʘʟʠʠ ʤʝʪʘʮʝʨʢʘʨʠʷʤʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. ɺʳʷʚʣʝʥʘ ʪʢʘʥʝʚʘʷ ʠ ʢʣʝʪʦʯʥʘʷ ʨʝʘʢʮʠʷ 

ʤʦʣʣʶʩʢʦʚ ʥʘ ʠʥʚʘʟʠʶ Podocotyle spp. ʠ Himasthla littorinae, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʚʳʰʝʥʥʘʷ 

ʚʳʨʘʙʦʪʢʘ ʤʫʢʦʧʦʣʠʩʘʭʘʨʠʜʦʚ. ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʩʤʝʩʪʠʣʩʷ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʤʦʣʣʶʩʢʘʭ 

ʚʦʟʨʦʩʣʦ ʚ 1,5 ʨʘʟʘ. ɺʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʪʨʝʤʘʪʦʜ ʥʘ ʤʦʣʣʶʩʢʘ ʠ ʚʢʣʶʯʝʥʠʷ ʟʘʱʠʪʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʤʦʣʣʶʩʢʘ-ʭʦʟʷʠʥʘ ʥʘ ʠʥʚʘʟʠʶ ʧʨʠ ʚʳʩʦʢʦʡ ʝʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʝʨʦʷʪʥʘ ʧʦʣʥʘʷ ʠʣʠ ʯʘʩʪʠʯʥʘʷ ʫʪʨʘʪʘ ʧʦʣʝʟʥʳʭ ʢʘʯʝʩʪʚ ʤʷʩʘ. 

 

CHANGES IN MORPHOLOGICAL AND BIOCHEMICAL PARAMETERS OF LITTORINA 

SITKANA (PHILIPPI R.A., 1846) DURING PODOCOTYLE SP. (DUJARDIN, 1845) AND 

HIMASTHLA LITTORINAE (STUNKARD H.W., 1966) METACERCARIAE INFACTION 

 

Lokteva D.A., Volkov S.V., Sivkova T.N. 

Summary 

 

The purpose of our study was to establish indicators of infection of Littorina, as well as to 

study the influence of invasion on their morphological and biochemical parameters. As a result, the 

relationship between the intensity of metacercariae infection and the morphological parameters of 

the mollusk shell has not been established. The tissue and cellular response of mollusks to the 

invasion of Podocotyle spp. and Himasthla littorinae was revealed including increased 

mucopolysaccharide production. The amino acid composition shifted towards an increase in some 

indicators, and the content of crude protein in infested mollusks increased by 1.5 times. Due to the 

influence of trematodes on the mollusk and the activation of the host molluskôs defense mechanisms 

against invasion, with its high intensity and duration of the pathological process, a complete or 

partial loss of the beneficial qualities of the meat is likely. 
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ʀʅʌʀʎʀʈʆɺɸʅʅʓʍ ʈʈʉʉ 
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ʂʣʁ ʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʠʥʴʠ, ʨʝʧʨʦʜʫʢʪʠʚʥʦ-ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʩʠʥʜʨʦʤ ʩʚʠʥʝʡ, ʣʝʛʢʠʝ, 

ʩʝʣʝʟʝʥʢʘ, ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ 

Keywords: pigs, reproductive and respiratory syndrome of pigs, lungs, spleen, lymph nodes 

 

ʇʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ 

ʩʚʠʥʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʫʩʪʦʡʯʠʚʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ 

ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʠʥʠʥʳ [1, 2]. ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ 

ʚʦʧʨʦʩʦʚ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʚʠʥʦʚʦʜʩʪʚʝ ʷʚʣʷʝʪʩʷ 

ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʛʨʫʧʧʝ 

ʬʘʢʪʦʨʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ [3, 4], 

ʢ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦ-ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʩʠʥʜʨʦʤ 

ʩʚʠʥʝʡ (ʈʈʉʉ). ʈʝʧʣʠʢʘʮʠʷ ʚʠʨʫʩʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʤʘʢʨʦʬʘʛʘʭ ʚ ʤʝʩʪʘʭ 

ʚʦʨʦʪ ʠʥʬʝʢʮʠʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʘʭʦʜʷʪʩʷ ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ ʠ/ʠʣʠ 

ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʝ [2, 3]. ʕʪʦ ʥʝʠʟʙʝʞʥʦ 

ʧʨʠʚʦʜʠʪ ʨʘʟʚʠʪʠʶ ʠʤʤʫʥʥʦʩʫʧʨʝʩʩʠʚʥʳʭ 

ʩʦʩʪʦʷʥʠʡ ʠ ʥʘʩʣʦʝʥʠʶ ʚʪʦʨʠʯʥʦʡ 

ʠʥʬʝʢʮʠʠ. ʃʦʢʘʣʠʟʫʷʩʴ ʚ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʢʘʭ ʨʘʟʥʳʭ 

ʦʨʛʘʥʦʚ, ʠʥʬʝʢʮʠʦʥʥʳʡ ʘʛʝʥʪ ʥʝʠʟʙʝʞʥʦ 

ʚʳʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʥʠʭ. ʀʟʫʯʝʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʦʨʛʘʥʦʚ 

ʩʧʦʥʪʘʥʥʦ ʟʘʨʘʞʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ 

ʧʦʥʠʤʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʚʠʥʦʢʦʤʧʣʝʢʩʘ. 

ʋʯʠʪʳʚʘʷ ʩʢʘʟʘʥʥʦʝ, ʮʝʣʴʶ ʨʘʙʦʪʳ 

ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʥʘʨʫʰʝʥʠʷ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʣʝʛʢʠʭ ʠ 

ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʨʦʩʷʪ ʩ 

ʦʩʪʨʳʤ ʪʝʯʝʥʠʝʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦ-

ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʘ ʩʚʠʥʝʡ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʦʙʨʘʥ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ ʦʪ ʧʦʨʦʩʷʪ ʚ ʧʝʨʠʦʜ 

ʜʦʨʘʱʠʚʘʥʠʷ ʩ ʢʣʠʥʠʯʝʩʢʠ ʠ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ 

ʜʠʘʛʥʦʟʦʤ ʈʈʉʉ.  

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ 

LeicaDM 2000 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ "LeicaApplicationSuite". 

ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ 

ʧʨʦʚʦʜʠʣʘʩʴ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʦʡ LeicaDFC 

295 ʩ ʫʚʝʣʠʯʝʥʠʷʤʠ Ĭ100, Ĭ200 ʠ Ĭ400. 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʧʦʜʩʯʝʪ ʧʨʦʚʦʜʠʣʠ ʚ 6 

ʧʦʣʷʭ ʟʨʝʥʠʷ 3 ʩʨʝʟʦʚ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʧʘʨʝʥʭʠʤʳ ʠ ʩʪʨʦʤʳ 

ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʫʯʘʩʪʢʦʚ 

ʣʝʛʢʠʭ ʧʦʜʩʯʠʪʳʚʘʣʠ ʥʘ ʚʩʝʭ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ (ʧʦ 2 ʩʨʝʟʘ ʦʨʛʘʥʘ 

ʥʘ ʢʘʞʜʦʝ ʞʠʚʦʪʥʦʝ) ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʤʠʢʨʦʩʢʦʧʘ Ĭ50. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʣʝʛʢʠʭ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʱʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʘʨʝʥʭʠʤʳ ʣʸʛʢʦʛʦ ʨʝʟʢʦ ʠʟʤʝʥʝʥʘ ʚ ʩʠʣʫ 

ʚʳʨʘʞʝʥʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʠ 

ʦʪʸʢʘ. ʈʝʟʢʦ ʫʩʠʣʝʥʦ ʚʥʝʰʥʝʝ ʧʨʦʷʚʣʝʥʠʝ 

ʜʦʣʴʯʘʪʦʛʦ ʩʪʨʦʝʥʠʷ ʧʘʨʝʥʭʠʤʳ ʣʸʛʢʦʛʦ ʚ 

ʩʚʷʟʠ ʩ ʚʳʨʘʞʝʥʥʳʤ ʦʪʸʢʦʤ 

ʤʝʞʜʦʣʴʢʦʚʳʭ ʧʝʨʝʛʦʨʦʜʦʢ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʨʝʟʢʦ ʦʢʩʠʬʠʣʴʥʦʝ ʣʠʙʦ 

ʛʦʤʦʛʝʥʥʦʝ, ʣʠʙʦ ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʝ 

ʩʪʨʦʝʥʠʝ. ɺ ʨʘʟʦʙʱʘʶʱʠʭ ʩʪʨʫʢʪʫʨʘʭ 

ʢʦʣʣʘʛʝʥʦʚʦ-ʵʣʘʩʪʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ 

ʧʝʨʝʛʦʨʦʜʦʢ ʠʤʝʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʧʨʦʷʚʣʝʥʠʝ ʠʥʬʠʣʴʪʨʘʮʠʠ ʢʣʝʪʢʘʤʠ 

ʤʦʥʦʮʠʪʘʨʥʦ-ʤʘʢʨʦʬʘʛʠʯʝʩʢʦʛʦ ʨʷʜʘ ʠ 

ʦʪʜʝʣʴʥʳʤʠ ʣʠʤʬʦʮʠʪʘʤʠ. ʂʣʝʪʢʠ 

ʬʠʙʨʦʙʣʘʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ ʨʘʟʣʠʯʠʤʳ, ʥʦ ʩ 
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ʧʨʦʷʚʣʝʥʠʷʤʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʦʪʝʢʘ, 

ʥʘʙʫʭʘʥʠʷ, ʢʘʢ ʷʜʝʨ, ʪʘʢ ʠ ʮʠʪʦʧʣʘʟʤʳ.  

ʄʝʞʘʣʴʚʝʦʣʷʨʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ 

ʨʝʟʢʦ ʫʪʦʣʱʝʥʳ, ʩʦʩʫʜʳ ʨʘʩʰʠʨʝʥʳ ʩ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʩʣʘʜʞʠʨʦʚʘʥʠʷ, ʚʧʣʦʪʴ ʜʦ 

ʘʛʛʣʶʪʠʥʘʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʬʦʨʤʝ 

ʛʦʤʦʛʝʥʥʳʭ ʣʠʙʦ ʟʝʨʥʠʩʪʳʭ ʤʘʩʩ, ʣʠʙʦ 

ʤʦʥʝʪʥʳʭ ʩʪʦʣʙʠʢʦʚ (ʈʠʩʫʥʦʢ 1). ʈʝʟʢʦ 

ʨʘʩʰʠʨʝʥʳ ʢʘʢ ʧʨʠʥʦʩʷʱʠʝ ʢʨʦʚʴ ʩʦʩʫʜʳ, 

ʪʘʢ ʠ ʚʳʥʦʩʷʱʠʝ. ɺ ʘʨʪʝʨʠʷʭ ʠ ʚ ʚʝʥʘʭ, 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʣʝʪʦʢ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʨʷʜʘ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʥʦʥʫʢʣʝʘʨʦʚ. 

ʕʥʜʦʪʝʣʠʡ ʚʩʝʭ ʩʦʩʫʜʦʚ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʥʘʙʫʭʘʥʠʷ ʢʘʨʠʦʧʣʘʟʤʳ, ʚʳʩʪʫʧʘʶʱʝʡ 

ʷʜʨʦʩʦʜʝʨʞʘʱʝʡ ʯʘʩʪʴʶ ʚ ʧʨʦʩʚʝʪ 

ʢʘʧʠʣʣʷʨʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʘʨʝʥʭʠʤʘ ʣʝʛʢʦʛʦ. ʋʚʝʣʠʯʝʥʠʝ Ĭ100. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ 

 

ʋʚʝʣʠʯʝʥʘ ʪʦʣʱʠʥʘ ʩʪʝʥʦʢ ʘʣʴʚʝʦʣ 

ʠ ʜʳʭʘʪʝʣʴʥʳʭ ʭʦʜʦʚ, ʠʭ ʧʨʦʩʚʝʪ ʟʘʧʦʣʥʝʥ 

ʛʦʤʦʛʝʥʥʳʤ ʦʢʩʠʬʠʣʴʥʳʤ ʩʦʜʝʨʞʠʤʳʤ ʩ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ 

ʢʣʝʪʦʢ ʤʦʥʦʮʠʪʘʨʥʦ-ʤʘʢʨʦʬʘʛʠʯʝʩʢʦʛʦ ʠ 

ʣʠʤʬʦʮʠʪʘʨʥʦʛʦ ʨʷʜʘ ʠ ʧʣʘʟʤʦʮʠʪʦʚ.  

ʉʪʝʥʢʠ ʘʣʴʚʝʦʣ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʨʘʞʝʥʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʥʘʙʫʭʘʥʠʷ ʷʜʝʨ 

ʧʥʝʚʤʦʮʠʪʦʚ ʧʝʨʚʦʛʦ ʪʠʧʘ. ʇʥʝʚʤʦʮʠʪʳ 

ʚʪʦʨʦʛʦ ʪʠʧʘ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʳ, ʥʝʨʝʜʢʦ ʩ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʚʳʨʘʞʝʥʥʦʡ ʚʘʢʫʦʣʠʟʘʮʠʠ 

ʮʠʪʦʧʣʘʟʤʳ ʠ ʠʭ ʚʳʙʫʭʘʥʠʝʤ ʚ ʧʨʦʩʚʝʪʳ 

ʦʪʝʯʥʳʭ, ʟʘʧʦʣʥʝʥʥʳʭ ʞʠʜʢʦʩʪʴʶ ʘʣʴʚʝʦʣ. 

ʄʝʞʘʣʴʚʝʦʣʷʨʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ 

ʨʝʟʢʦ ʫʪʦʣʱʝʥʳ, ʩʦʩʪʘʚʣʷʷ 11,8Ñ0,7 % 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʩʨʝʟʦʚ. 

ʇʘʨʝʥʭʠʤʘ ʣʸʛʢʦʛʦ ʥʘ 24,5Ñ2,1 % 

ʟʘʧʦʣʥʝʥʘ ʵʢʩʩʫʜʘʪʠʚʥʳʤ ʩʦʜʝʨʞʠʤʳʤ. 

ʉʪʝʥʢʘ ʘʣʴʚʝʦʣ ʠ ʜʳʭʘʪʝʣʴʥʳʭ ʭʦʜʦʚ ʨʝʟʢʦ 

ʫʪʦʣʱʝʥʘ ʟʘ ʩʯʸʪ ʧʨʦʮʝʩʩʦʚ ʵʢʩʩʫʜʘʮʠʠ, ʩ 

ʥʘʢʦʧʣʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʤʦʥʦʥʫʢʣʝʘʨʦʚ (ʤʦʥʦʮʠʪʦʚ ʠ ʣʠʤʬʦʮʠʪʦʚ) 

ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʣʠʥʫʢʣʝʘʨʦʚ (ʥʝʡʪʨʦʬʠʣʦʚ), ʯʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʢʦʩʚʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ. ɺ ʮʝʣʦʤ ʦʥʘ ʟʘʥʠʤʘʝʪ 39,5Ñ1,2 

ʧʣʦʱʘʜʠ ʩʨʝʟʦʚ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʝʛʢʠʭ ʫ ʧʦʨʦʩʷʪ ʩ ʈʈʉʉ 

ʇʘʨʘʤʝʪʨʳ ʣʝʛʢʠʭ ɿʥʘʯʝʥʠʝ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʚʦʟʜʫʭʦʤ (%) 14,7Ñ0,9 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʵʢʩʩʫʜʘʪʦʤ (%) 24,5Ñ2,1 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʤʝʞʜʦʣʴʢʦʚʳʭ ʧʝʨʝʛʦʨʦʜʦʢ (%) 11,8Ñ0,7 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʩʪʨʫʢʪʫʨ ʩʪʝʥʦʢ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʦʪʜʝʣʘ (%) 39,5Ñ1,2 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʩʪʝʥʦʢ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ (%) 9,5Ñ1,1 

ʉʨʝʜʥʷʷ ʪʦʣʱʠʥʘ ʩʪʝʥʦʢ ʘʮʠʥʫʩʦʚ (ʤʢʤ) 12,4Ñ1,9 
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ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʢʨʦʬʘʛʦʚ ʩ 

ʧʨʦʷʚʣʝʥʠʝʤ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʠʜʝʨʦʬʘʛʠʠ. 

ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʥʘʢʦʧʣʝʥʠʷ ʛʨʘʥʫʣ 

ʩ ʛʝʤʦʩʠʜʝʨʠʥʦʤ ʙʝʟ ʧʨʠʟʥʘʢʦʚ 

ʩʦʙʩʪʚʝʥʥʦ ʬʘʛʦʮʠʪʦʟʘ ʵʨʠʪʨʦʮʠʪʦʚ. ʕʪʦ 

ʢʦʩʚʝʥʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʮʝʩʩ 

ʵʨʠʪʨʦʬʘʛʠʠ ʠʤʝʝʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʢʫʱʠʤ 

ʧʨʦʷʚʣʝʥʠʷʤ ʥʘʨʫʰʝʥʠʡ. 

ʆʩʪʘʝʪʩʷ 14,7Ñ0,9 % (ʊʘʙʣʠʮʘ 1) 

ʙʨʦʥʭʦʚ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʦʪʜʝʣʦʚ, ʧʨʦʩʚʝʪ 

ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʠʣ ʚʦʟʜʫʰʥʦʩʪʴ. ɺʩʝ 

ʦʩʪʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʦ ʵʢʩʩʫʜʘʪʠʚʥʳʤ 

ʩʦʜʝʨʞʠʤʳʤ. 

ʇʨʠ ʵʪʦʤ ʦʩʪʘʚʰʠʝʩʷ ʘʣʴʚʝʦʣʳ ʠ 

ʙʨʦʥʭʠʦʣʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʵʤʬʠʟʝʤʘʪʦʟʥʦ ʨʘʩʰʠʨʝʥʥʳʤ ʧʨʦʩʚʝʪʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʷʚʣʝʥʠʝ ʦʪʝʢʘ 

ʩʦʯʝʪʘʝʪʩʷ ʩ ʵʤʬʠʟʝʤʘʪʦʟʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʩʪʘʚʰʠʭʩʷ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʷʭ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʩʪʨʫʢʪʫʨʘʭ.  

ɺ ʩʪʝʥʢʝ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ 

ʚʳʨʘʞʝʥʘ ʣʝʡʢʦʮʠʪʘʨʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʚ 

ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʝ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʠ ʘʜʚʝʥʪʠʮʠʘʣʴʥʦʡ ʦʙʦʣʦʯʢʝ. 

ʄʝʨʮʘʪʝʣʴʥʳʡ ʵʧʠʪʝʣʠʡ ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ 

ʙʨʦʥʭʦʚ ʫʧʣʦʱʝʥ ʠ ʣʠʰʝʥ ʨʝʩʥʠʯʝʢ. ʇʨʠ 

ʵʪʦʤ, ʚ ʧʦʣʦʩʪʷʭ ʙʨʦʥʭʦʚ ʠ ʯʘʩʪʠ ʙʨʦʥʭʠʦʣ 

ʥʝ ʚʳʷʚʣʷʝʪʩʷ ʵʢʩʩʫʜʘʪʠʚʥʦʛʦ 

ʩʦʜʝʨʞʠʤʦʛʦ. 

ɺ ʮʝʣʦʤ ʵʧʠʪʝʣʠʡ ʙʨʦʥʭʦʚ 

ʥʘʙʫʭʰʠʡ, ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʳʡ ʩ 

ʦʢʩʠʬʠʣʴʥʳʤ, ʣʠʙʦ ʧʦʣʠʭʨʦʤʘʪʦʬʠʣʴʥʳʤ 

ʩʦʜʝʨʞʠʤʳʤ. ʗʜʨʘ ʧʨʦʩʚʝʪʣʝʥʳ ʩ 

ʢʨʫʧʥʳʤʠ ʛʣʳʙʢʘʤʠ ʧʨʠʩʪʝʥʦʯʥʦʛʦ 

ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ. ɺ ʵʧʠʪʝʣʠʠ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ ʧʨʦʷʚʣʝʥʠʷ ʚʘʢʫʦʣʠʟʘʮʠʠ ʵʧʠʪʝʣʠʷ 

ʠ ʯʘʩʪʠʯʥʦʡ ʜʝʵʧʠʪʝʣʠʟʘʮʠʠ.  

ʃʠʤʬʘʪʠʯʝʩʢʠʡ ʫʟʝʣ ʦʪʣʠʯʘʝʪʩʷ 

ʩʣʘʙʦʡ ʨʝʛʠʦʥʘʣʠʟʘʮʠʝʡ ʢʦʨʢʦʚʦʛʦ ʠ 

ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ. ʂʘʧʩʫʣʘ ʦʨʛʘʥʘ ʠ 

ʧʝʨʝʛʦʨʦʜʢʠ ʠʩʪʦʥʯʝʥʳ, ʩʦʜʝʨʞʠʤʦʝ 

ʛʦʤʦʛʝʥʝʟʠʨʦʚʘʥʦ ʥʘ ʬʦʥʝ ʫʤʝʥʴʰʝʥʠʷ 

ʯʠʩʣʘ ʢʣʝʪʦʢ ʬʠʙʨʦʙʣʘʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ. 

ʂʘʧʩʫʣʘ ʧʣʦʭʦ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʚ ʩʠʣʫ 

ʧʨʦʷʚʣʝʥʠʡ ʯʘʩʪʠʯʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ 

ʢʣʝʪʢʘʤʠ ʣʠʤʬʦʮʠʪʘʨʥʦʛʦ ʠ 

ʤʦʥʦʥʫʢʣʝʘʨʥʦʛʦ ʨʷʜʘ. ɺʩʝ ʩʠʥʫʩʳ 

ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʨʘʞʝʥʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʝʡ 

ʤʦʥʦʥʫʢʣʝʘʨʘʤʠ (ʣʠʤʬʦʠʜʥʳʝ ʢʣʝʪʢʠ ʥʘ 

ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ, 

ʤʦʥʦʮʠʪʳ, ʤʘʢʨʦʬʘʛʠ) (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʂʦʨʢʦʚʦʝ ʚʝʱʝʩʪʚʦ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ. ʋʚʝʣʠʯʝʥʠʝ Ĭ100. ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ 

 

ɺ ʮʝʥʪʨʘʭ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʚ 

ʧʘʨʘʢʦʨʪʠʢʘʣʴʥʦʡ ʟʦʥʝ ʚʳʷʚʣʷʶʪʩʷ 

ʧʨʦʷʚʣʝʥʠʷ ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

(ʊʘʙʣʠʮʘ 2). ʂʦʨʢʦʚʳʝ ʫʟʝʣʢʠ ʧʦ ʩʚʦʝʡ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʘʧʦʤʠʥʘʪʁ ʣʠʤʬʦʠʜʥʳʝ ʫʟʝʣʢʠ ʙʝʣʦʡ 

ʧʫʣʴʧʳ ʩʝʣʝʟʝʥʢʠ. ɼʠʘʤʝʪʨ ʢʦʨʢʦʚʳʭ 

ʫʟʝʣʢʦʚ ʨʝʟʢʦ ʫʚʝʣʠʯʝʥ. ʏʝʪʢʦʛʦ 
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ʨʘʟʜʝʣʝʥʠʷ ʮʝʥʪʨʦʚ ʨʘʟʤʥʦʞʝʥʠʷ, ʢʨʘʝʚʦʡ 

ʟʦʥʳ, ʤʘʨʛʠʥʘʣʴʥʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʢʦʨʢʦʚʳʭ ʩʠʥʫʩʦʚ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ. ʂʘʢ 

ʚ ʨʝʘʢʪʠʚʥʳʭ ʮʝʥʪʨʘʭ ʨʘʟʤʥʦʞʝʥʠʷ, ʪʘʢ ʠ 

ʚ ʢʨʘʝʚʦʡ ʟʦʥʝ ʚʳʷʚʣʷʶʪʩʷ ʣʠʤʬʦʮʠʪʳ, 

ʣʠʤʬʦʙʣʘʩʪʳ, ʧʨʦʣʠʤʬʦʮʠʪʳ, ʢʣʝʪʢʠ 

ʤʘʢʨʦʬʘʛʠʯʝʩʢʦʛʦ ʨʷʜʘ. 

 

ʊʘʙʣʠʮʘ 2 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ 

ʇʘʨʘʤʝʪʨʳ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ɿʥʘʯʝʥʠʝ 

ʂʦʣʠʯʝʩʪʚʦ ʬʠʛʫʨ ʤʠʪʦʟʦʚ ʥʘ ʧʣʦʱʘʜʴ ʩʨʝʟʘ (ʢʣ/ʤʤ2) 0,72Ñ0,11 

ʂʦʣʠʯʝʩʪʚʦ ʘʧʦʧʪʦʪʠʯʝʩʢʠʭ ʪʝʣ ʥʘ ʧʣʦʱʘʜʴ ʩʨʝʟʘ (ʢʣ/ʤʤ2) 1,46Ñ0,13 

 

ɺ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʨʦʷʚʣʝʥʠʷ ʛʨʫʙʦʛʦ 

ʚʝʥʦʟʥʦʛʦ ʟʘʩʪʦʷ, ʩ ʜʠʘʧʝʜʝʟʦʤ 

ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʨʘʩʰʠʨʝʥʥʳʝ ʢʦʨʢʦʚʳʝ ʠ ʤʦʟʛʦʚʳʝ 

ʩʠʥʫʩʳ. ʆʥʠ ʯʘʩʪʠʯʥʦ ʟʘʧʦʣʥʝʥʳ 

ʵʨʠʪʨʦʮʠʪʘʨʥʳʤ ʩʦʜʝʨʞʠʤʳʤ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʷʚʣʝʥʠʷ ʩʪʘʟʘ ʠ ʯʘʩʪʠʯʥʦʡ 

ʘʛʨʝʛʘʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ. ʗʜʨʘ 

ʵʥʜʦʪʝʣʠʦʮʠʪʦʚ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ 

ʥʘʙʫʭʰʠʝ ʠ ʧʨʦʩʚʝʪʣʝʥʥʳʝ. ɺʦ ʚʩʝʭ ʟʦʥʘʭ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʠʬʬʫʟʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʢʘʨʠʦʧʠʢʥʦʟʘ ʠ ʢʘʨʠʦʨʝʢʩʠʩʘ ʢʣʝʪʦʢ 

ʨʝʪʠʢʫʣʷʨʥʦʡ ʩʪʨʦʤʳ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʦʙʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʝʣʝʟʝʥʢʠ ʚʳʷʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʦʝ 

ʠʩʪʦʥʯʝʥʠʝ ʠ ʨʘʟʨʫʰʝʥʠʝ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʢʘʧʩʫʣʳ ʠ 

ʪʨʘʙʝʢʫʣ, ʥʘ ʬʦʥʝ ʠʥʚʦʣʶʪʠʚʥʦ-

ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʣʘʜʢʠʭ 

ʤʠʦʮʠʪʘʭ. ʇʦʩʣʝʜʥʠʝ ʫʚʝʣʠʯʝʥʳ ʚ ʦʙʲʸʤʝ, 

ʩ ʥʘʙʫʭʘʥʠʝʤ ʷʜʝʨ, ʷʨʢʦ ʦʢʩʠʬʠʣʴʥʦ ʠʣʠ 

ʧʦʣʠʭʨʦʤʘʪʦʬʠʣʴʥʦ ʦʢʨʘʰʝʥʳ, ʩʤʦʨʱʝʥʳ 

(ʈʠʩʫʥʦʢ 3). 

  

 
ʈʠʩʫʥʦʢ 3 ï ʌʨʘʛʤʝʥʪ ʙʝʣʦʡ, ʢʨʘʩʥʦʡ ʧʫʣʴʧʳ ʠ ʪʨʘʙʝʢʫʣʳ ʩʝʣʝʟʝʥʢʠ. ʋʚʝʣʠʯʝʥʠʝ Ĭ400. 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ 

 

ʊʠʧʠʯʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʤʳ 

ʨʝʪʠʢʫʣʷʨʥʳʭ ʪʷʞʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ ʠʟʙʳʪʦʯʥʦʡ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʢʣʝʪʦʢ ʣʠʤʬʦʮʠʪʘʨʥʦʛʦ 

ʨʷʜʘ. ʀʤʝʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, 

ʛʜʝ ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʠʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʨʝʪʠʢʫʣʷʨʥʳʝ ʢʣʝʪʢʠ 

ʧʦ ʥʘʣʠʯʠʶ ʦʪʨʦʩʪʢʦʚ ʠ ʩʪʨʫʢʪʫʨ ʷʜʝʨ. ʅʦ 

ʚ ʮʝʣʦʤ ʦʥʠ ʚʳʛʣʷʜʷʪ ʦʪʸʯʥʳʤʠ, 

ʦʙʲʸʤʥʳʤʠ ʩ ʫʪʦʣʱʝʥʥʦʡ ʩʪʝʥʢʦʡ 

ʦʪʨʦʩʪʢʦʚ ʠ ʯʨʝʟʤʝʨʥʦʡ ʦʢʩʠʬʠʣʴʥʦʩʪʴʶ 

ʮʠʪʦʧʣʘʟʤʳ. ʂʨʘʩʥʘʷ ʧʫʣʴʧʘ ʩʝʣʝʟʝʥʢʠ 
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ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʘʢʨʦʬʘʛʦʚ ʩ ʚʳʨʘʞʝʥʥʳʤ ʜʠʬʬʫʟʥʳʤ 

ʛʝʤʦʩʠʜʝʨʦʟʦʤ. 

ɻʨʘʥʠʮʳ ʢʨʘʩʥʦʡ ʠ ʙʝʣʦʡ ʧʫʣʴʧʳ 

ʧʣʦʭʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ 

ʦʙʠʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʫʣʴʧʘʨʥʳʭ 

ʪʷʞʝʡ ʢʣʝʪʢʘʤʠ ʣʠʤʬʦʠʜʥʦʛʦ ʨʷʜʘ. ɹʝʣʘʷ 

ʧʫʣʴʧʘ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦ ʩʢʦʧʣʝʥʠʶ 

ʣʠʤʬʦʮʠʪʦʚ ʠ ʢʣʝʪʦʢ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, 

ʥʦ ʙʝʟ ʯʸʪʢʠʭ ʧʨʠʟʥʘʢʦʚ ʨʝʛʠʦʥʘʣʠʟʘʮʠʠ 

ʧʦ ʟʦʥʘʤ: ʥʝ ʦʪʩʣʝʞʠʚʘʶʪʩʷ ʮʝʥʪʨʳ 

ʨʘʟʤʥʦʞʝʥʠʷ, ʥʝ ʚʝʟʜʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ 

ʮʝʥʪʨʘʣʴʥʳʝ ʘʨʪʝʨʠʠ. 

ʇʨʠ ʵʪʦʤ ʚ ʙʝʣʦʡ ʧʫʣʴʧʝ ʠ ʚ 

ʢʨʘʩʥʦʡ ʧʫʣʴʧʝ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʣʠʤʬʦʠʜʥʦʛʦ ʨʷʜʘ, 

ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʶʪ ʬʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʨʝʪʠʢʫʣʷʨʥʳʝ ʪʷʞʠ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʦʡ 

ʧʫʣʴʧʳ ʨʝʟʢʦ ʫʚʝʣʠʯʝʥʦ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ 

ʚʠʜʦʚʦʡ ʥʦʨʤʦʡ, ʩʦʩʪʘʚʣʷʷ 31,1Ñ2,3 % 

(ʊʘʙʣʠʮʘ 3). ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʷʝʪʩʷ ʢʘʢ 

ʟʨʝʣʘʷ ʬʦʨʤʘ ʣʠʤʬʦʮʠʪʦʚ, ʪʘʢ ʠ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʙʣʘʩʪʦʚ ʠ 

ʧʨʦʣʠʤʬʦʮʠʪʦʚ. ʃʠʤʬʦʙʣʘʩʪʳ 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʦʙʲʝʤʘʤ ʮʠʪʦʧʣʘʟʤʳ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ 

ʢʨʫʧʥʳʤ ʷʜʨʘʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ 

ʢʣʝʪʢʘʤ ʣʠʤʬʦʠʜʥʦʛʦ ʨʷʜʘ. ʗʜʨʘ ʵʪʠʭ 

ʢʣʝʪʦʢ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤ ʷʜʨʳʰʢʦʚʳʤ 

ʘʧʧʘʨʘʪʦʤ, ʘ ʮʠʪʦʧʣʘʟʤʘ ʙʘʟʦʬʠʣʴʥʘʷ ʣʠʙʦ 

ʧʦʣʠʭʨʦʤʘʪʦʬʠʣʴʥʘʷ. 

 

ʊʘʙʣʠʮʘ 3 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʣʝʟʝʥʢʠ ʫ ʧʦʨʦʩʷʪ ʩ ʈʈʉʉ 

ʇʘʨʘʤʝʪʨʳ ʩʝʣʝʟʝʥʢʠ ɿʥʘʯʝʥʠʝ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʪʨʘʙʝʢʫʣ (%) 13,8Ñ0,8 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʙʝʣʦʡ ʧʫʣʴʧʳ (%) 31,1Ñ2,3 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʢʨʘʩʥʦʡ ʧʫʣʴʧʳ (%) 55,1Ñ2,0 

 

ɺʩʪʨʝʯʘʶʪʩʷ ʩʦʟʨʝʚʘʶʱʠʝ ʢʣʝʪʢʠ ʩ 

ʤʝʥʴʰʠʤ ʨʘʟʤʝʨʦʤ ʷʜʝʨ ʠ ʩʪʝʧʝʥʴʶ 

ʨʘʟʚʠʪʠʷ ʮʠʪʦʧʣʘʟʤʳ. ʀʤʝʝʪʩʷ ʪʘʢʞʝ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʨʝʣʳʭ ʣʠʤʬʦʠʜʥʳʭ 

ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʧʨʠ ʚʳʨʘʞʝʥʥʳʭ 

ʧʨʦʮʝʩʩʘʭ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʚʠʜʝ 

ʢʣʝʪʦʯʥʦʡ ʜʠʩʧʣʘʟʠʠ.  

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʶʤʠʨʫʷ ʜʘʥʥʳʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʧʥʝʚʤʦʥʠʠ 

ʩ ʧʦʨʘʞʝʥʠʝʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʦʪʜʝʣʦʚ ʣʝʛʢʠʭ ʠ 

ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʚ ʠʥʪʝʨʩʪʠʮʠʠ, ʯʪʦ ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʢʦʩʚʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ. 

ɺ ʩʪʨʦʤʝ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ 

ʩʝʣʝʟʝʥʢʠ ʦʪʤʝʯʘʶʪʩʷ ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ 

ʠʟʤʝʥʝʥʠʷ, ʚ ʧʘʨʝʥʭʠʤʝ ʠʤʝʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʣʠʤʬʦʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʙʝʟ 

ʧʨʦʷʚʣʝʥʠʡ ʛʨʫʙʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʚʠʜʝ 

ʮʠʪʦʥʝʢʨʦʟʦʚ ʠ ʚʳʨʘʞʝʥʥʳʭ ʘʧʦʧʪʦʟʦʚ. 
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ʀʅʌʀʎʀʈʆɺɸʅʅʓʍ ʈʈʉʉ 

 

ʄʘʥʘʥʦʚ ʄ.ʈ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʥʘʨʫʰʝʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʣʝʛʢʠʭ ʠ 

ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʨʦʩʷʪ ʩ ʦʩʪʨʳʤ ʪʝʯʝʥʠʝʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦ-ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ʩʚʠʥʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʧʦʨʦʩʷʪ ʚ ʚʦʟʨʘʩʪʝ 40 ʜʥʝʡ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʥʝʚʤʦʥʠʷ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 

ʦʪʜʝʣʦʚ ʣʝʛʢʠʭ. ɺ ʠʥʪʝʨʩʪʠʮʠʠ ʦʪʤʝʯʝʥʳ ʚʳʨʘʞʝʥʥʳʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ 

ʢʦʩʚʝʥʥʦ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. 

ɺ ʩʪʨʦʤʝ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ ʩʝʣʝʟʝʥʢʠ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ 

ʠʟʤʝʥʝʥʠʷ, ʚ ʧʘʨʝʥʭʠʤʝ ʠʤʝʶʪʩʷ ʧʨʠʟʥʘʢʠ ʣʠʤʬʦʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʙʝʟ 

ʧʨʦʷʚʣʝʥʠʡ ʛʨʫʙʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʚʠʜʝ ʮʠʪʦʥʝʢʨʦʟʦʚ ʠ ʚʳʨʘʞʝʥʥʳʭ ʘʧʦʧʪʦʟʦʚ. 

 

HISTOLOGICAL STRUCTURE OF ORGANS OF PIGS SPONTANEOUSLY INFECTED BY 

RRSS 

 

Mananov M.R. 

Summary 

 

The purpose of the work was to study the violation of the histological structure of the lungs 

and organs of the immune system of piglets with an acute course of the reproductive and respiratory 

syndrome of pigs. The results of the study showed that in piglets at the age of 40 days, pneumonia 

is registered with the involvement of predominantly the respiratory parts of the lungs in the process. 

Pronounced proliferative processes were noted in the interstitium, which is indirectly a sign of a 

viral infection. Degenerative changes are visualized in the stroma of the lymph nodes and spleen; in 

the parenchyma there are signs of a lymphoproliferative process, without manifestations of gross 

changes in the form of cytonecrosis and pronounced apoptosis. 
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cinquefoil 

 

ʆʧʪʠʤʠʟʘʮʠʷ ʨʘʮʠʦʥʘ ʠʤʝʝʪ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʨʘʩʣʠ. 

ʉʪʘʥʜʘʨʪʥʳʡ ʨʘʩʯʝʪ ʨʘʮʠʦʥʘ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʙʘʣʘʥʩʠʨʦʚʢʫ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ [25]. 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʟʜʦʨʦʚʴʷ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʞʠʚʦʪʥʳʭ 

ʠʛʨʘʶʪ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ, ʪʘʢʠʝ ʢʘʢ ʬʝʨʤʝʥʪʥʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʧʨʦ- ʠ ʧʨʝʙʠʦʪʠʢʠ, ʢʦʨʤʦʚʳʝ 

ʘʤʠʥʦʢʠʩʣʦʪʳ, ʬʠʪʦʙʠʦʪʠʢʠ ʠ ʜʨ. ʆʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʪʘʢʠʝ ʜʦʙʘʚʢʠ ʠʤʝʶʪ ʚ 

ʢʦʨʤʣʝʥʠʠ ʤʦʥʦʛʘʩʪʨʠʯʥʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʞʠʚʦʪʥʳʭ (ʩʚʠʥʴʠ ʠ ʧʪʠʮʘ), ʪʘʢ ʢʘʢ ʠʭ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʙʦʣʝʝ ʫʷʟʚʠʤʘ ʢ 

ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ [14]. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʢʦʨʤʣʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʬʠʪʦʙʠʦʪʠʢʠ ï ʧʨʠʨʦʜʥʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ [15]. 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʬʠʪʦʙʠʦʪʠʢʦʚ 

ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʷʚʣʷʝʤʳʭ 

ʠʤʠ ʚʦʟʜʝʡʩʪʚʠʡ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʩʳʨʴʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʨʘʩʪʝʥʠʷ. ʈʘʟʥʳʝ ʬʠʪʦʙʠʦʪʠʢʠ ʩʧʦʩʦʙʥʳ 

ʧʨʦʷʚʣʷʪʴ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʝ, 

ʬʫʥʛʠʮʠʜʥʳʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ, ʘʥʪʠʩʪʨʝʩʩʦʚʳʝ, 

ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʝ ʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ 

[9]. ʅʘʣʠʯʠʝ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʠ 

ʬʫʥʛʠʮʠʜʥʳʭ ʩʚʦʡʩʪʚ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʬʠʪʦʙʠʦʪʠʢʠ ʢʘʢ 

ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʘʣʴʪʝʨʥʘʪʠʚʫ ʢʦʨʤʦʚʳʤ 

ʘʥʪʠʙʠʦʪʠʢʘʤ. ʇʦʠʩʢ ʜʦʙʘʚʦʢ, ʩʧʦʩʦʙʥʳʭ 

ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪʴ 

ʘʥʪʠʙʠʦʪʠʢʠ, ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʷʜʫ 

ʧʨʠʯʠʥ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚʳʭ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʭ ʜʦʟʠʨʦʚʢʫ, 

ʩʥʠʞʘʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʢ 

ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ 

ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʝʤʫ ʦʙʨʘʟʦʚʘʥʠʶ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʯʝʤ ʤʳʰʝʯʥʦʡ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʤʷʩʘ. 

ʆʜʥʘʢʦ ʩʘʤʘʷ ʚʘʞʥʘʷ ʠ ʦʧʘʩʥʘʷ ʧʨʦʙʣʝʤʘ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ï ʵʪʦ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ 

ʘʢʢʫʤʫʣʠʨʦʚʘʪʴʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ, 

ʥʝ ʨʘʟʨʫʰʘʷʩʴ ʜʘʞʝ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʧʝʨʝʜʘʚʘʷʩʴ ʟʘʪʝʤ 

ʯʝʨʝʟ ʮʝʧʦʯʢʫ ʧʠʪʘʥʠʷ ʚ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ, ʫʚʝʣʠʯʠʚʘʷ ʨʠʩʢ ʦʙʨʘʟʦʚʘʥʠʷ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʳʭ ʧʘʪʦʛʝʥʦʚ [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʬʠʪʦʙʠʦʪʠʢʦʚ ʧʝʨʩʧʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʠʢʦʨʘʩʪʫʱʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʦʩʦʙʝʥʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ 

ʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ [8]. ʀʟ ʦʙʰʠʨʥʦʛʦ 

ʧʝʨʝʯʥʷ ʨʘʩʪʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ 

ʜʘʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʢʘʢ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ 
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ʬʠʪʦʙʠʦʪʠʯʝʩʢʠʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʫʰʠʮʫ ʦʙʳʢʥʦʚʝʥʥʫʶ 

(ʣʘʪ. Origanum vulgare L.) ʠ ʩʘʙʝʣʴʥʠʢ 

ʙʦʣʦʪʥʳʡ (ʣʘʪ. Comarum palustre L.). 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, 

ʜʝʡʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʜʫʰʠʮʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʧʦʩʦʙʥʳ ʧʨʦʷʚʣʷʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ [22] ʠ ʩʝʜʘʪʠʚʥʳʝ 

ʩʚʦʡʩʪʚʘ [24]. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʩʘʙʝʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʧʨʘʢʪʠʢʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʞʠʚʦʪʥʳʭ 

[16] ʠ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʭ ʦʨʛʘʥʠʟʤ ʧʨʠ 

ʦʢʩʠʜʘʪʠʚʥʳʭ ʩʪʨʝʩʩʘʭ [19]. ʈʘʥʝʝ 

ʧʨʦʚʝʜʝʥʥʦʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ 

ʥʘʣʠʯʠʝ ʫ ʵʢʩʪʨʘʢʪʦʚ ʩʘʙʝʣʴʥʠʢʘ 

ʙʦʣʦʪʥʦʛʦ ʠ ʜʫʰʠʮʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ, 

ʦʯʝʚʠʜʥʦ, ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʧʦʣʠʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʠʭ ʩʦʩʪʘʚʝ 

[10]. 

ʇʨʝʞʜʝ ʯʝʤ ʤʦʞʥʦ ʙʫʜʝʪ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʵʢʩʪʨʘʢʪʦʚ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʦʚʝʜʝʥʳ ʧʝʨʚʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʤʦʜʝʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʢʘʢ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʜʝʡʩʪʚʫʶʱʠʭ 

ʚʝʱʝʩʪʚ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʡ 

ʵʬʬʝʢʪ. ʅʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ ʧʨʠʚʳʯʥʦʛʦ 

ʨʘʮʠʦʥʘ ʩʧʦʩʦʙʥʦ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʫ 

ʞʠʚʦʪʥʳʭ ʩʪʨʝʩʩ ʠ ʧʨʦʷʚʠʪʴʩʷ ʚ ʚʠʜʝ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʚʝʜʝʥʠʠ [3]. ʇʦʵʪʦʤʫ 

ʘʢʪʫʘʣʴʥʳʤ ʦʩʪʘʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʡ 

ʚ ʧʦʚʝʜʝʥʠʠ ʞʠʚʦʪʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚ ʠʭ ʨʘʮʠʦʥ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʦʙʘʚʦʢ. ʆʜʥʠʤ ʠʟ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʦʙʱʝʧʦʚʝʜʝʥʯʝʩʢʠʭ ʪʝʩʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ 

ʦʮʝʥʢʫ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʞʠʚʦʪʥʳʭ, ʷʚʣʷʝʪʩʷ ʪʝʩʪ çʦʪʢʨʳʪʦʝ ʧʦʣʝè 

[17]. ɼʘʥʥʳʡ ʪʝʩʪ ʩʣʫʞʠʪ ʚ ʢʘʯʝʩʪʚʝ 

ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʝʡʩʪʚʠʷ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ [21], ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʦʧʳʪʘʭ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ 

ʥʘ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʠ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ [18]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʦʜʝʣʴʥʳʤ 

ʞʠʚʦʪʥʳʤ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʬʘʨʤʧʨʝʧʘʨʘʪʦʚ ʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ 

ʷʚʣʷʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʤʳʰʴ ʚʚʠʜʫ ʝʝ 

ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʩʪʦʪʳ 

ʩʦʜʝʨʞʘʥʠʷ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʜʫʰʠʮʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʩʘʙʝʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ ʥʘ 

ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʤʳʰʝʡ ʚ ʪʝʩʪʝ çʦʪʢʨʳʪʦʝ ʧʦʣʝè. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʢʩʪʨʘʢʪʳ ʜʫʰʠʮʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ (ɼʆ) ʠ ʩʘʙʝʣʴʥʠʢʘ 

ʙʦʣʦʪʥʦʛʦ (ʉɹ) ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʚ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʀʩʧʳʪʘʪʝʣʴʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʅɻɸʋ). 

ʅʘʟʝʤʥʳʝ ʯʘʩʪʠ ɼʆ ʠ ʢʦʨʥʝʚʠʱʘ ʉɹ ʙʳʣʠ 

ʩʦʙʨʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ 

ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʚʳʩʫʰʝʥʳ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʝʩʩʧʠʨʪʦʚʳʝ ʵʢʩʪʨʘʢʪʳ ɼʆ 

ʠ ʉɹ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ʩʦʙʩʪʚʝʥʥʦʡ 

ʟʘʧʘʪʝʥʪʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʶʱʝʡ 

ʪʘʢʠʝ ʩʪʘʜʠʠ, ʢʘʢ ʠʟʤʝʣʴʯʝʥʠʝ, ʩʧʠʨʪʦʚʘʷ 

ʵʢʩʪʨʘʢʮʠʷ, ʚʘʢʫʫʤʥʘʷ ʬʠʣʴʪʨʘʮʠʷ ʠ 

ʜʠʩʪʠʣʣʷʮʠʷ ʩʧʠʨʪʘ ʥʘ ʨʦʪʘʮʠʦʥʥʦʤ 

ʠʩʧʘʨʠʪʝʣʝ [11]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʵʢʩʪʨʘʢʪʦʚ 

ʥʘ ʧʦʚʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʳʰʝʡ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ʃʘʙʦʨʘʪʦʨʠʠ ʩʪʨʫʢʪʫʨʳ 

ʠ ʜʠʥʘʤʠʢʠ ʧʦʧʫʣʷʮʠʡ ʞʠʚʦʪʥʳʭ 

ʀʥʩʪʠʪʫʪʘ ʩʠʩʪʝʤʘʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ 

ʞʠʚʦʪʥʳʭ ʉʆ ʈɸʅ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ 54 ʨʘʟʥʦʧʦʣʳʝ ʦʩʦʙʠ 

ʤʳʰʝʡ ʣʠʥʠʠ ICR (ʘʫʪʙʨʝʜʥʳʝ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʳʰʠ-ʘʣʴʙʠʥʦʩʳ) 

ʚʦʟʨʘʩʪʦʤ ʜʚʘ ʤʝʩʷʮʘ. ɾʠʚʦʪʥʳʝ ʙʳʣʠ 

ʧʨʠʦʙʨʝʪʝʥʳ ʚ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ 

ʠʥʩʪʠʪʫʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ 

ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ (ʅʦʚʦʩʠʙʠʨʩʢ). 

ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʝʜʝʥʳ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʦ 

ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʣʠ ʚ 

ʠʥʳʭ ʥʘʫʯʥʳʭ ʮʝʣʷʭ. ʇʨʦʪʦʢʦʣ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʦʜʦʙʨʝʥ ʢʦʤʠʩʩʠʝʡ ʧʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʪʠʢʝ ʀʥʩʪʠʪʫʪʘ 

ʩʠʩʪʝʤʘʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʉʆ 
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ʈɸʅ (ʧʨʦʪʦʢʦʣ 2022-01 ʦʪ 25.01.2022). 

ɾʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪʥʳʭ 

ʢʣʝʪʢʘʭ (24Ĭ36Ĭ10 ʩʤ) ʛʨʫʧʧʘʤʠ ʧʦ ʪʨʠ 

ʦʜʥʦʧʦʣʳʝ ʦʩʦʙʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 

ʩʚʝʪʦʚʦʤ ʨʝʞʠʤʝ (14 ʯ. ʩʚʝʪʘ: 10 ʯ. 

ʪʝʤʥʦʪʳ), ʢʦʤʬʦʨʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (22 ï 

24ÁC) ʠ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʢ ʚʦʜʝ ʠ ʢʦʨʤʫ. 

ʉʪʘʥʜʘʨʪʥʳʡ ʨʘʮʠʦʥ ʞʠʚʦʪʥʳʭ ʩʦʩʪʦʷʣ ʠʟ 

ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʘ çʏɸʈɸè ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʛʨʳʟʫʥʦʚ. ɹʳʣʦ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʛʨʫʧʧʳ: ʤʳʰʘʤ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ 

ʧʦʠʣʢʫ ʜʦʙʘʚʣʷʣʠ ʪʦʣʴʢʦ ʚʦʜʫ, ʛʨʳʟʫʥʘʤ 

ʠʟ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʤʠʤʦ ʚʦʜʳ 

ʜʦʙʘʚʣʷʣʠ 20 ʤʣ/ʢʛ ʵʢʩʪʨʘʢʪʘ ɼʆ, ʚʪʦʨʦʡ 

ʦʧʳʪʥʦʡ ï 20 ʤʣ/ʢʛ ʵʢʩʪʨʘʢʪʘ ʉɹ. 

ɼʦ ʥʘʯʘʣʘ ʚʚʝʜʝʥʠʷ ʦʧʳʪʥʳʭ 

ʵʢʩʪʨʘʢʪʦʚ (ʬʦʥʦʚʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ) ʠ ʚ 

ʢʦʥʮʝ ʦʧʳʪʘ (ʧʦʚʪʦʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ) ʫ 

ʚʩʝʭ ʦʩʦʙʝʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʪʝʩʪʝ 

çʦʪʢʨʳʪʦʝ ʧʦʣʝè [17]. ɹʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʫʩʪʘʥʦʚʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʢʨʫʛʣʫʶ 

ʘʨʝʥʫ ʩ ʚʳʩʦʪʦʡ ʙʦʨʪʘ 32 ʩʤ ʠ ʜʠʘʤʝʪʨʦʤ 

63 ʩʤ (ʠʟʛʦʪʦʚʠʪʝʣʴ ʅʇʂ ʆʪʢʨʳʪʘʷ ʅʘʫʢʘ, 

ʈʦʩʩʠʷ). ʇʦʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ 

ʬʠʢʩʠʨʦʚʘʣʠ ʥʘ ʚʠʜʝʦʢʘʤʝʨʫ (Panasonic 

HC-V720M), ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʥʘʜ ʘʨʝʥʦʡ 

ʥʘ ʚʳʩʦʪʝ 1,5 ʤ, ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʚʢʣʶʯʝʥʠʝʤ ʚ ʢʘʜʨ ʩʪʝʥʦʢ ʘʨʝʥʳ. 

ɺʠʟʫʘʣʴʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʣʘʪʝʥʪʥʦʝ 

ʚʨʝʤʷ ʚʳʭʦʜʘ ʞʠʚʦʪʥʦʛʦ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ 

ʟʦʥʳ ʘʨʝʥʳ, ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʩʝʯʝʥʥʳʭ ʠʤ 

ʩʝʢʪʦʨʦʚ ʦʪʜʝʣʴʥʦ ʜʣʷ ʮʝʥʪʨʘ ʠ ʧʝʨʠʬʝʨʠʠ 

ʘʨʝʥʳ ʠ ʦʙʱʝʝ (ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

(ɻɸ)), ʯʠʩʣʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ 

(ʚʝʨʪʠʢʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ɺɸ)) ʠ 

ʦʙʥʶʭʠʚʘʥʠʷ ʦʪʚʝʨʩʪʠʡ ʚ ʧʦʣʫ ʘʨʝʥʳ, 

ʘʢʪʦʚ ʛʨʫʤʠʥʛʘ (ʫʤʳʚʘʥʠʷ), ʜʝʬʝʢʘʮʠʠ ʠ 

ʫʨʠʥʘʮʠʠ, ʪʘʢʞʝ ʧʦʜʩʯʠʪʳʚʘʣʠ ʯʠʩʣʦ 

ʬʝʢʘʣʴʥʳʭ ʙʦʣʶʩʦʚ. ʇʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʝ ʯʘʩʪʦʪʳ ʦʪʜʝʣʴʥʳʭ ʘʢʪʦʚ 

ʧʦʚʝʜʝʥʠʷ ʙʳʣʠ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʳ ln(x+1) 

ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʫʢʣʦʥʷʶʱʠʭʩʷ 

ʟʥʘʯʝʥʠʡ (ʝʜʠʥʠʮʘ ʧʨʠʙʘʚʣʝʥʘ ʜʣʷ ʫʯʝʪʘ 

ʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ) ʠ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ 

ʚʳʙʦʨʢʠ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʝʜʝʥʠʷ ʚʳʙʦʨʢʠ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʤʝʪʦʜʦʤ ʬʘʢʪʦʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʩ ʚʨʘʱʝʥʠʝʤ ʦʩʝʡ çʚʘʨʠʤʘʢʩè.  

ʂʨʠʪʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ 

ʧʨʠʥʷʪʦ ʟʥʘʯʝʥʠʝ P<0,05. ɺ ʩʣʫʯʘʝ 

ʦʪʩʫʪʩʪʚʠʷ ʟʥʘʯʠʤʳʭ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʦʙʲʝʜʠʥʷʣʠ. 

ɼʘʥʥʳʝ ʚ ʪʝʢʩʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ 

MÑSEM, ʧʣʘʥʢʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʥʘ 

ʨʠʩʫʥʢʘʭ ʦʙʦʟʥʘʯʘʶʪ ʦʰʠʙʢʠ ʩʨʝʜʥʠʭ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʵʪʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ-ʋʠʪʥʠ. ʄʝʞʛʨʫʧʧʦʚʫʶ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (Factorial 

ANOVA), ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ 

ʧʦʚʪʦʨʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ (Repeated 

measures ANOVA) ʠ ʪʝʩʪʘ LSD ʠʟ ʝʛʦ 

ʘʨʩʝʥʘʣʘ. ʌʦʨʤʳ ʠʟʤʝʥʯʠʚʦʩʪʠ (ʧʦʣʦʚʘʷ, 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʠ 

ʧʦʚʪʦʨʥʦʩʪʴʶ ʪʝʩʪʠʨʦʚʘʥʠʷ) 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʘʢ ʬʘʢʪʦʨʳ, ʘ ʧʨʠʟʥʘʢʠ ï 

ʢʘʢ ʟʘʚʠʩʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ. ɺʩʝ 

ʚʳʯʠʩʣʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʘʢʝʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

STATISTICA12 ʠ ʧʘʢʝʪʘ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

Microsoft Office Excel. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʦʧʳʪʘ ʫ ʞʠʚʦʪʥʳʭ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʥʝ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʚʥʝʰʥʠʭ ʧʘʪʦʣʦʛʠʡ ʠʣʠ 

ʧʨʦʷʚʣʝʥʠʡ ʘʪʠʧʠʯʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʛʦʚʦʨʠʪʴ ʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʷʭ. 

ɿʥʘʯʝʥʠʷ ʵʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʳʰʝʡ ʧʨʠ ʬʦʥʦʚʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1, ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʨʘʟʜʝʣʴʥʦ. 

ɿʥʘʯʝʥʠʷ ʵʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʚ ʨʘʮʠʦʥ 

ʠʩʩʣʝʜʫʝʤʳʭ ʵʢʩʪʨʘʢʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. ɺʦ ʚʩʝʭ ʛʨʫʧʧʘʭ (ʢʨʦʤʝ ʩʘʤʮʦʚ, 

ʧʦʪʨʝʙʣʷʚʰʠʭ ʵʢʩʪʨʘʢʪ ɼʆ) ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʩʥʠʞʝʥʠʝ ʣʘʪʝʥʪʥʦʛʦ ʚʨʝʤʝʥʠ 

ʚʳʭʦʜʘ ʞʠʚʦʪʥʦʛʦ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ 

ʘʨʝʥʳ, ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʩʪʦʝʢ ʠ ʩʫʤʤʘʨʥʦʡ ɻɸ, ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʦʚ ʛʨʫʤʠʥʛʘ, ʜʝʬʝʢʘʮʠʠ 

(ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢʦʣʠʯʝʩʪʚʘ ʬʝʢʘʣʴʥʳʭ 

ʙʦʣʶʩʦʚ) ʠ ʫʨʠʥʘʮʠʠ (ʢʨʦʤʝ ʩʘʤʦʢ, 

ʧʦʪʨʝʙʣʷʚʰʠʭ ʵʢʩʪʨʘʢʪ ɼʆ).  
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ʊʘʙʣʠʮʘ 1 ï ʕʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʬʦʥʦʚʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ 

ʇʦʢʘʟʘʪʝʣʴ 
ʂʦʥʪʨʦʣʴ, x← ÑS x← ɼʫʰʠʮʘ, x← ÑS x← ʉʘʙʝʣʴʥʠʢ, x← ÑS x← 

ǁ ǀ ǁ ǀ ǁ ǀ 

ʃʘʪʝʥʪʥʦʝ 

ʚʨʝʤʷ 
6,89Ñ1,20 5,89Ñ0,69 4,56Ñ0,92 6,67Ñ1,31 5,44Ñ1,58 6,56Ñ1,48 

ɺɸ 17,00Ñ3,55 23,00Ñ2,70 21,33Ñ4,11 16,11Ñ3,94 21,00Ñ5,17 13,44Ñ3,42 

ɻɸ ʚ ʮʝʥʪʨʝ 22,00Ñ4,53 19,56Ñ5,74 15,33Ñ3,48 13,89Ñ3,25 21,33Ñ4,95 18,89Ñ4,88 

ɻɸ ʥʘ 

ʧʝʨʠʬʝʨʠʠ 
66,56Ñ7,82 65,22Ñ3,66 68,33Ñ6,39 64,33Ñ4,15 65,00Ñ9,11 71,78Ñ5,58 

ɻɸ ʩʫʤʤʘ 88,56Ñ10,83 84,78Ñ7,72 83,67Ñ8,54 78,22Ñ6,37 86,33Ñ12,91 90,67Ñ8,53 

ɻʨʫʤʠʥʛ 0,11Ñ0,11 0,11Ñ0,11 0,11Ñ0,11 0,22Ñ0,15 0,22Ñ0,15 0 

ɸʢʪʳ 

ʜʝʬʝʢʘʮʠʠ 
1,22Ñ0,58 0,22Ñ0,16 0,22Ñ0,16 0,89Ñ0,45 1,33Ñ0,31 1,11Ñ0,41 

ʏʠʩʣʦ 

ʬʝʢʘʣʴʥʳʭ 

ʙʦʣʶʩʦʚ 

1,44Ñ0,69 0,22Ñ0,16 0,22Ñ0,16 0,89Ñ0,45 1,33Ñ0,31 1,22Ñ0,46 

ʋʨʠʥʘʮʠʷ 0,33Ñ0,25 1,56Ñ0,39 1,00Ñ0,47 1,11Ñ0,37 1,22Ñ0,63 0,89Ñ0,21 

ʆʙʥʶʭʠʚʘʥʠʝ 

ʦʪʚʝʨʩʪʠʡ 
15,56Ñ2,06 12,78Ñ1,84 15,44Ñ1,79 11,78Ñ2,36 10,22Ñ1,36 11,11Ñ1,53 

 

  ʊʘʙʣʠʮʘ 2 ï ʕʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ 

ʇʦʢʘʟʘʪʝʣʴ 
ʂʦʥʪʨʦʣʴ, x← ÑS x← ɼʫʰʠʮʘ, x← ÑS x← ʉʘʙʝʣʴʥʠʢ, x← ÑS x← 

ǁ ǀ ǁ ǀ ǁ ǀ 

ʃʘʪʝʥʪʥʦʝ 

ʚʨʝʤʷ 
3,56Ñ0,59 2,89Ñ0,60 4,89Ñ0,80 3,78Ñ1,07 2,67Ñ0,56 3,22Ñ0,79 

ɺɸ 7,89Ñ2,81 11,56Ñ3,07 11,67Ñ2,84 10,56Ñ2,24 13,89Ñ3,37 8,89Ñ2,25 

ɻɸ ʚ ʮʝʥʪʨʝ 16,56Ñ4,35 13,44Ñ3,40 15,78Ñ4,86 9,89Ñ3,27 20,78Ñ5,68 16,11Ñ3,75 

ɻɸ ʥʘ 

ʧʝʨʠʬʝʨʠʠ 
51,44Ñ4,46 54,33Ñ5,39 52,44Ñ6,67 46,78Ñ3,28 47,89Ñ5,03 57,11Ñ5,54 

ɻɸ ʩʫʤʤʘ 68,00Ñ8,20 67,78Ñ7,18 68,22Ñ11,19 56,67Ñ4,56 68,67Ñ9,25 73,22Ñ8,03 

ɻʨʫʤʠʥʛ 0,89Ñ0,59 0,55Ñ0,19 0,22Ñ0,16 0,78Ñ0,16 0,56Ñ0,19 0,78Ñ0,24 

ɸʢʪʳ 

ʜʝʬʝʢʘʮʠʠ 
2,22Ñ0,61 1,89Ñ0,45 1,44Ñ0,83 2,00Ñ0,43 2,11Ñ0,48 2,78Ñ0,52 

ʏʠʩʣʦ 

ʬʝʢʘʣʴʥʳʭ 

ʙʦʣʶʩʦʚ 

3,33Ñ0,97 2,22Ñ0,58 1,44Ñ0,83 2,22Ñ0,49 2,22Ñ0,46 3,11Ñ0,62 

ʋʨʠʥʘʮʠʷ 0,11Ñ0,11 0,11Ñ0,11 0,11Ñ0,11 0,11Ñ0,11 0,56Ñ0,26 0,89Ñ0,21 

ʆʙʥʶʭʠʚʘʥʠʝ 

ʦʪʚʝʨʩʪʠʡ 
10,11Ñ1,44 9,67Ñ1,21 8,89Ñ1,78 10,89Ñ1,45 12,56Ñ1,26 11,11Ñ1,53 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʪʥʝʩʪʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʘʢʪ ʢ ʦʜʥʦʡ ʠʟ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʛʨʫʧʧ, 

ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ 

(ʊʘʙʣʠʮʘ 3). ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʢʨʠʪʝʨʠʠ 

çʢʘʤʝʥʠʩʪʦʡ ʦʩʳʧʠè (ʢʨʠʪʝʨʠʡ ʂʵʪʪʝʣʘ) ʠ 

ʢʨʠʪʝʨʠʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʠ, ʚʳʜʝʣʷʣʠ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʜʚʘ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʘ. 

ʂʨʠʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʦʡ ʬʘʢʪʦʨʥʦʡ 

ʥʘʛʨʫʟʢʠ ʧʨʠʥʷʪʦ ʟʥʘʯʝʥʠʝ 0,5. ʉʪʝʧʝʥʴ 

ʚʢʣʘʜʘ ʧʨʠʟʥʘʢʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʞʜʦʛʦ 

ʬʘʢʪʦʨʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʜʦʣʷʭ ʝʜʠʥʠʮʳ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʩʜʝʣʘʥʘ 

ʥʘ ʦʩʥʦʚʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ 

ʧʨʠʟʥʘʢʦʚ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ [5]. ʌʘʢʪʦʨ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣ 

ʩʬʦʨʤʠʨʦʚʘʥ ʩʣʝʜʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ: 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʣʘʪʝʥʪʥʦʛʦ ʚʨʝʤʝʥʠ ʚʳʭʦʜʘ 

ʞʠʚʦʪʥʦʛʦ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ. ʌʘʢʪʦʨ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʢʣʶʯʘʣ 

ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ʘʢʪʳ ʜʝʬʝʢʘʮʠʠ ʠ 

ʯʠʩʣʦ ʬʝʢʘʣʴʥʳʭ ʙʦʣʶʩʦʚ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ 

ʘʚʪʦʨʘ ʫʩʪʘʥʦʚʢʠ çʦʪʢʨʳʪʦʝ ʧʦʣʝè [20] 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ 

(ʧʦʜʚʠʞʥʦʩʪʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ). 
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ʊʘʙʣʠʮʘ 3 ï ʌʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ 

ʇʦʢʘʟʘʪʝʣʴ 

ʌʦʥ ʂʦʥʝʮ ʦʧʳʪʘ 

ɼʚʠʛʘʪʝʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ 

ʕʤʦʮʠʦʥʘʣʴʥʦʩʪʴ ɼʚʠʛʘʪʝʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ 

ʕʤʦʮʠʦʥʘʣʴʥʦʩʪʴ 

ʃʘʪʝʥʪʥʦʝ ʚʨʝʤʷ -0,53 0,01 -0,20 -0,28 

ɺɸ 0,71 0,07 0,80 0,08 

ɻɸ ʚ ʮʝʥʪʨʝ 0,81 0,14 0,82 -0,06 

ɻɸ ʥʘ ʧʝʨʠʬʝʨʠʠ 0,82 0,04 0,88 0,08 

ɻɸ ʩʫʤʤʘʨʥʘʷ 0,92 0,08 0,97 0,04 

ɻʨʫʤʠʥʛ -0,08 -0,39 -0,16 0,30 

ɸʢʪʳ ʜʝʬʝʢʘʮʠʠ 0,10 -0,97 0,07 0,93 

ʏʠʩʣʦ ʬʝʢʘʣʴʥʳʭ 

ʙʦʣʶʩʦʚ 

0,09 -0,97 0,05 0,95 

ʋʨʠʥʘʮʠʷ 0,45 -0,10 -0,16 0,29 

ʆʙʥʶʭʠʚʘʥʠʝ ʦʪʚʝʨʩʪʠʡ 0,13 0,06 0,49 -0,15 

ʆʙʲʷʩʥʝʥʥʘʷ ʜʠʩʧʝʨʩʠʷ 29,17 19,32 28,67 17,10 

ʇʨʠʤʝʯʘʥʠʝ. ɿʥʘʯʠʤʳʝ ʥʘʛʨʫʟʢʠ (>0,50) ʵʣʝʤʝʥʪʦʚ ʧʦʚʝʜʝʥʠʷ ʥʘ ʬʘʢʪʦʨʳ ʚʳʜʝʣʝʥʳ ʞʠʨʥʳʤ 

ʰʨʠʬʪʦʤ 

 

ʌʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ 

ʧʦʚʪʦʨʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʜʚʠʛʘʪʝʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʩʥʠʟʠʣʘʩʴ ʚʦ ʚʩʝʭ 

ʛʨʫʧʧʘʭ, ʙʝʟ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʦʧʳʪʥʳʭ 

ʵʢʩʪʨʘʢʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʤʦʝ (F2, 

49=2,1 P<0,05) ʩʥʠʞʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ 

ʫ ʩʘʤʮʦʚ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʵʢʩʪʨʘʢʪ ɼʆ. ʇʨʠ 

ʵʪʦʤ, ʧʦʩʣʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʤʝʞʜʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ 

ʥʘʙʣʶʜʘʣʠʩʴ ʨʘʟʣʠʯʠʷ: ʫ ʩʘʤʮʦʚ, 

ʧʦʪʨʝʙʣʷʚʰʠʭ ʵʢʩʪʨʘʢʪ ɼʆ, 

ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʴ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʫ ʩʘʤʮʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (P<0,05) ʠ ʛʨʫʧʧʳ, 

ʧʦʪʨʝʙʣʷʚʰʝʡ ʵʢʩʪʨʘʢʪ ʉɹ (P<0,05) 

(ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʦʚʝʜʝʥʠʠ ʫ ʨʘʟʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʧʨʠ 

ʧʦʚʪʦʨʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ. * ï P <0,05 

 

ɿʘʢʣʶʯʝʥʠʝ. ʉʦʛʣʘʩʥʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʩʧʦʩʦʙʥʦ 

ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʢʘʟʳʚʘʷ ʘʥʢʩʠʦʣʠʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ʂʘʡʛʦʨʦʜʮʝʚ ɸ.ɺ. ʠʟʫʯʘʣ ʚʣʠʷʥʠʝ ʚʦʜʥʦʛʦ 

ʠ ʚʦʜʥʦ-ʵʪʘʥʦʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʣʘʙʘʟʥʠʢʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʥʘ ʧʦʚʝʜʝʥʠʝ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʳʰʝʡ ʧʨʠ ʤʦʜʝʣʷʭ ʪʨʝʚʦʛʠ 

[7]. ʇʨʦʪʠʚʦʪʨʝʚʦʞʥʦʝ ʜʝʡʩʪʚʠʝ 

ʵʢʩʪʨʘʢʪʦʚ ʦʮʝʥʠʚʘʣʠ ʨʷʜʦʤ ʪʝʩʪʦʚ, ʚ ʪʦʤ 



 

143  

ʯʠʩʣʝ ʠ ʪʝʩʪʦʤ çʦʪʢʨʳʪʦʛʦ ʧʦʣʷè. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʜʥʳʡ ʠ ʚʦʜʥʦ-

ʵʪʘʥʦʣʴʥʳʡ ʵʢʩʪʨʘʢʪʳ ʣʘʙʘʟʥʠʢʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʦʢʘʟʳʚʘʶʪ ʚʳʨʘʞʝʥʥʦʝ 

ʧʨʦʪʠʚʦʪʨʝʚʦʞʥʦʝ ʜʝʡʩʪʚʠʝ, ʩʥʠʞʘʷ 

ʬʘʢʪʦʨ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 1,5 

ʨʘʟʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ɻʦʣʦʝʚʘ 

ʃ.ɺ. ʠ ʩʦʘʚʪʦʨʳ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʵʢʩʪʨʘʢʪʘ 

ʵʣʝʫʪʝʨʦʢʦʢʢʘ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ [4]. 

ɺʦʧʨʝʢʠ ʦʞʠʜʘʥʠʷʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʵʢʩʪʨʘʢʪ ʵʣʝʫʪʝʨʦʢʦʢʢʘ ʦʢʘʟʘʣ ʥʝ 

ʩʪʠʤʫʣʠʨʫʶʱʝʝ, ʘ ʫʛʥʝʪʘʶʱʝʝ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʯʪʦ ʙʳʣʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʦ 

ʘʚʪʦʨʘʤʠ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʫ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʢʩʪʨʘʢʪʘ 

ʘʜʘʧʪʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʚ ʦʪʚʝʪ ʥʘ ʚʥʝʰʥʠʡ 

ʩʪʨʝʩʩ-ʬʘʢʪʦʨ (ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ). 

ʉʥʠʞʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʥʘʧʨʷʤʫʶ 

ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʧʨʦʮʝʩʩʦʤ ʚʟʨʦʩʣʝʥʠʷ 

ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʩʦ ʩʧʘʜʦʤ ʵʬʬʝʢʪʘ 

çʥʦʚʠʟʥʳè. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʅ.ɺ. ɺʜʦʚʠʥʦʡ 

ʠ ʩʦʘʚʪʦʨʦʚ [2] ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ, 

ʧʦʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʫ ʤʦʣʦʜʳʭ ʛʨʳʟʫʥʦʚ 

ʣʦʢʦʤʦʪʦʨʥʘʷ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʚʳʰʝ, ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ. 

ʊʘʢʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, 

ʯʪʦ ʜʚʠʛʘʪʝʣʴʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘ ʧʨʠ 

ʧʝʨʚʠʯʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʞʠʚʦʪʥʳʭ. ɹʳʣ 

ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʥʝ 

çʟʘʙʳʚʘʶʪè ʧʨʦʮʝʜʫʨʳ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʨʠ 

ʧʦʩʣʝʜʫʶʱʠʭ ʪʝʩʪʘʭ ʧʨʦʠʩʭʦʜʠʪ ʩʧʘʜ 

ʵʬʬʝʢʪʘ çʥʦʚʠʟʥʳè ʠ ʛʨʳʟʫʥʳ ʚʝʜʫʪ ʩʝʙʷ 

ʙʦʣʝʝ ʦʩʤʦʪʨʠʪʝʣʴʥʦ.  

ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʦʚ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʛʨʫʤʠʥʛʘ, 

ʜʝʬʝʢʘʮʠʠ, ʫʨʠʥʘʮʠʠ) ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʩʥʠʞʝʥʠʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʦ ʩ ʩʦʩʪʦʷʥʠʝʤ 

ʚʥʫʪʨʝʥʥʝʡ ʪʨʝʚʦʛʠ ʠ ʩʪʨʘʭʘ ʞʠʚʦʪʥʳʭ ʠ 

ʠʭ ʥʠʟʢʦʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʢ ʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʩʪʨʝʩʩʫ [23]. ʇʨʦʮʝʜʫʨʘ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪ ʥʘ ʞʠʚʦʪʥʳʭ 

ʦʩʪʨʦʝ ʩʪʨʝʩʩʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʨʠ ʧʦʚʪʦʨʥʦʤ 

ʪʝʩʪʠʨʦʚʘʥʠʠ, ʢʦʛʜʘ ʚʣʠʷʥʠʝ ʵʬʬʝʢʪʘ 

çʥʦʚʠʟʥʳè ʦʩʣʘʙʝʚʘʝʪ ʠ ʤʳʰʠ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʛʥʝʪʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʭʨʦʥʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʤ 

[13]. 

ʆʪʣʠʯʥʳʝ ʦʪ ʜʨʫʛʠʭ ʛʨʫʧʧ 

ʧʘʪʪʝʨʥʳ ʧʦʚʝʜʝʥʠʷ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʫ ʩʘʤʮʦʚ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʩ 

ɼʆ, ʫ ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ-

ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʕʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʬʦʥʦʚʦʛʦ ʫʨʦʚʥʷ ʣʘʪʝʥʪʥʦʛʦ 

ʚʨʝʤʝʥʠ ʚʳʭʦʜʘ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ 

ʘʨʝʥʳ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʧʦʚʳʰʝʥʠʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʫ [6]. 

ɼʘʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʦʛʣʘ ʙʳʪʴ 

ʧʨʠʦʙʨʝʪʝʥʘ ʟʘ ʩʯʝʪ ʩʝʜʘʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʵʢʩʪʨʘʢʪʘ ɼʆ. ʇʦʜʦʙʥʳʡ ʵʬʬʝʢʪ ʙʳʣ 

ʨʘʥʝʝ ʚʳʷʚʣʝʥ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ 

ʵʢʩʪʨʘʢʪʘ ɼʆ ʥʘ ʢʨʳʩ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ 

[24]. ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʚ çʦʪʢʨʳʪʦʤ ʧʦʣʝè 

ʚʨʝʤʷ ʘʢʪʠʚʥʦʩʪʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ 

ʘʨʝʥʳ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʫ ʤʳʰʝʡ, 

ʧʦʜʚʝʨʛʥʫʪʳʭ ʩʪʨʝʩʩʫ ʠ ʧʦʪʨʝʙʣʷʚʰʠʭ 

ʵʢʩʪʨʘʢʪ ɼʆ, ʯʝʤ ʫ ʦʩʦʙʝʡ, ʧʦʜʚʝʨʛʥʫʪʳʭ 

ʪʦʣʴʢʦ ʩʪʨʝʩʩʫ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ 

ʵʢʩʪʨʘʢʪʘ ʧʨʠʚʦʜʠʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ ʙʝʣʢʦʚ BDNF ʠ 

TrkB ʧʨʠ ʩʥʠʞʝʥʠʠ ʵʢʩʧʨʝʩʩʠʠ TLR2 ʠ 

TLR4 ʚ ʧʨʝʬʨʦʥʪʘʣʴʥʦʡ ʠ 

ʛʠʧʧʦʢʘʤʧʘʣʴʥʦʡ ʪʢʘʥʷʭ ʢʨʳʩ, ʯʪʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʨʘʟʠʣʦʩʴ ʚ ʩʥʠʞʝʥʠʠ ʠʭ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

ʊʦ, ʯʪʦ ʩʝʜʘʪʠʚʥʳʝ ʵʬʬʝʢʪʳ 

ʵʢʩʪʨʘʢʪʘ ɼʆ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ, 

ʙʳʣʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʫ ʩʘʤʮʦʚ, ʩʚʷʟʘʥʦ, 

ʦʯʝʚʠʜʥʦ, ʩ ʙʦʣʴʰʝʡ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴʶ 

ʩʘʤʦʢ ʪʨʝʚʦʞʥʦ-ʜʝʧʨʝʩʩʠʚʥʳʤ 

ʨʘʩʩʪʨʦʡʩʪʚʘʤ. ʊʘʢ, ʜʣʷ ʩʘʤʮʦʚ ʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʘ ʧʘʩʩʠʚʥʘʷ ʬʦʨʤʘ ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʥʘ ʩʠʛʥʘʣʳ ʦʧʘʩʥʦʩʪʠ ʚ ʚʠʜʝ ʟʘʤʠʨʘʥʠʷ 

ʠʣʠ ʪʦʨʤʦʞʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʘ ʜʣʷ ʩʘʤʦʢ ï ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ ʫʙʝʛʘʥʠʷ ʠ ʠʟʙʝʛʘʥʠʷ 

[12]. 

ɺʳʚʦʜʳ:  

1. ʇʦʪʨʝʙʣʝʥʠʝ ʦʧʳʪʥʳʭ ʵʢʩʪʨʘʢʪʦʚ 

ʥʝ ʧʨʠʚʝʣʦ ʢ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ, 

ʧʨʦʷʚʣʝʥʠʶ ʚʥʝʰʥʠʭ ʧʘʪʦʣʦʛʠʡ ʠʣʠ 

ʘʪʠʧʠʯʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʠʟ ʯʝʛʦ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʦʧʳʪʝ ʜʦʟʠʨʦʚʢʝ; 

2. ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʚʦ 

ʚʩʝʭ ʛʨʫʧʧʘʭ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 
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ʩʥʠʞʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ (ʢʨʦʤʝ ʩʘʤʮʦʚ, 

ʧʦʪʨʝʙʣʷʚʰʠʭ ʵʢʩʪʨʘʢʪ ʜʫʰʠʮʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ) ʘʢʪʠʚʥʦʩʪʠ. ɺʝʨʦʷʪʥʝʝ 

ʚʩʝʛʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʧʘʜʦʤ ʵʬʬʝʢʪʘ 

çʥʦʚʠʟʥʳè ʠ ʧʨʦʷʚʣʝʥʠʝʤ ʪʨʝʚʦʞʥʦʩʪʠ ʚ 

ʧʨʦʮʝʩʩʝ ʪʝʩʪʠʨʦʚʘʥʠʷ; 

3. ʕʢʩʪʨʘʢʪ ʩʘʙʝʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ 

ʥʝ ʦʢʘʟʘʣ ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʚʝʜʝʥʠʝ 

ʤʳʰʝʡ ʦʙʦʠʭ ʧʦʣʦʚ. ʕʢʩʪʨʘʢʪ ʜʫʰʠʮʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʨʦʷʚʠʣ ʩʝʜʘʪʠʚʥʳʝ 

ʩʚʦʡʩʪʚʘ, ʩʥʠʟʠʚ ʧʦʢʘʟʘʪʝʣʴ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʩʘʤʮʦʚ ʠ 

ʩʦʭʨʘʥʠʚ ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʣʘʪʝʥʪʥʦʛʦ 

ʚʨʝʤʝʥʠ ʚʳʭʦʜʘ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ 

ʘʨʝʥʳ. ɼʘʥʥʳʡ ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʪʨʝʩʩʦʚʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʚʝʪʝʨʠʥʘʨʥʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʥʘ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ; 

4. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʜʫʰʠʮʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʩʘʙʝʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ ʠ 

ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 

ʩʦʩʪʘʚʘʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ: ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʚʪʦʨʦʛʦ 

ʵʪʘʧʘ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ ʧʨʦʛʨʘʤʤʳ 

ʧʦʜʜʝʨʞʢʠ ʢʦʤʤʝʨʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ çʋʄʅʀʂ-21è, ʜʦʛʦʚʦʨ ˉ 

17983ɻʋ/2022 ʦʪ 25.05.2022. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʜʫʰʠʮʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ (ɼʆ) ʠ ʩʘʙʝʣʴʥʠʢʘ ʙʦʣʦʪʥʦʛʦ (ʉɹ) ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʜʝʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ (ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʳʰʝʡ) ʚ ʪʝʩʪʝ çʦʪʢʨʳʪʦʝ ʧʦʣʝè. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 

54-ʭ ʜʚʫʭʤʝʩʷʯʥʳʭ ʨʘʟʥʦʧʦʣʳʭ ʤʳʰʘʭ ʣʠʥʠʠ ICR. ɺ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʥʝʜʝʣʴ ʤʳʰʠ ʠʟ 

ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʯʝʨʝʟ ʧʦʠʣʢʫ ʧʦʣʫʯʘʣʠ ʵʢʩʪʨʘʢʪ ɼʆ, ʠʟ ʚʪʦʨʦʡ ï ʵʢʩʪʨʘʢʪ ʉɹ. 

ʆʮʝʥʢʘ ʧʦʚʝʜʝʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʪʝʩʪʝ çʦʪʢʨʳʪʦʝ ʧʦʣʝè, ʩ ʫʯʝʪʦʤ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ 

ʣʘʪʝʥʪʥʦʝ ʚʨʝʤʷ ʚʳʭʦʜʘ ʞʠʚʦʪʥʦʛʦ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ʘʨʝʥʳ, ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʩʝʯʝʥʥʳʭ 

ʠʤ ʩʝʢʪʦʨʦʚ ʦʪʜʝʣʴʥʦ ʜʣʷ ʮʝʥʪʨʘ ʠ ʧʝʨʠʬʝʨʠʠ ʘʨʝʥʳ ʠ ʦʙʱʝʝ (ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ), 

ʯʠʩʣʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ (ʚʝʨʪʠʢʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ) ʠ ʦʙʥʶʭʠʚʘʥʠʷ ʦʪʚʝʨʩʪʠʡ ʚ ʧʦʣʫ 

ʘʨʝʥʳ, ʘʢʪʦʚ ʛʨʫʤʠʥʛʘ (ʫʤʳʚʘʥʠʷ), ʜʝʬʝʢʘʮʠʠ ʠ ʫʨʠʥʘʮʠʠ, ʫʯʝʪ ʯʠʩʣʘ ʬʝʢʘʣʴʥʳʭ ʙʦʣʶʩʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ (ʢʨʦʤʝ ʩʘʤʮʦʚ, 

ʧʦʪʨʝʙʣʷʚʰʠʭ ʵʢʩʪʨʘʢʪ ɼʆ) ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʩʥʠʞʝʥʠʝ ʣʘʪʝʥʪʥʦʛʦ ʚʨʝʤʝʥʠ ʚʳʭʦʜʘ 

ʞʠʚʦʪʥʦʛʦ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ʘʨʝʥʳ, ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ ʠ 

ʩʫʤʤʘʨʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʦʚ ʛʨʫʤʠʥʛʘ, ʜʝʬʝʢʘʮʠʠ, 

ʢʦʣʠʯʝʩʪʚʘ ʬʝʢʘʣʴʥʳʭ ʙʦʣʶʩʦʚ ʠ ʫʨʠʥʘʮʠʠ (ʢʨʦʤʝ ʩʘʤʦʢ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʵʢʩʪʨʘʢʪ ɼʆ). ʇʨʠ 

ʧʦʤʦʱʠ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʬʘʢʪʦʨʳ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʤʦʝ (F2, 49=2,1 P<0,05) 

ʩʥʠʞʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ ʫ ʩʘʤʮʦʚ, ʧʦʪʨʝʙʣʷʚʰʠʭ ʵʢʩʪʨʘʢʪ ɼʆ, ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ 

ʥʠʞʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʘʤʮʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (P<0,05) ʠ ʛʨʫʧʧʳ, ʧʦʪʨʝʙʣʷʚʰʝʡ ʵʢʩʪʨʘʢʪ 

ʉɹ (P<0,05). ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʵʢʩʪʨʘʢʪʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʭ ʚ ʩʦʩʪʘʚʘʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʘ ʪʘʢʞʝ ʦ 

ʩʧʦʩʦʙʥʦʩʪʠ ʵʢʩʪʨʘʢʪʘ ɼʆ ʧʨʦʷʚʣʷʪʴ ʩʝʜʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ. 
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EFFECT OF OREGANO AND MARSH CINQUEFOIL EXTRACTS ON THE BEHAVIOR OF 

MODEL ANIMALS IN THE "OPEN FIELD" TEST 

 

Miroshnikov P.N., Zadubrovskiy P.A., Novikov E.A., Zhuchaev K.V. 

Summary 

 

The aim of this study was to investigate the effect of oregano (O) and marsh cinquefoil 

(MC) extracts on the behavioral indices of model animals (laboratory mice) in the open field test. 

The study was conducted on 54 two-month-old ICR mice of different sexes. For four weeks, mice 

from the first experimental group received O extract through a drinker, and mice from the second 

group received MC extract. Behavior was assessed in the open field test, taking into account such 

indices as the latent time of the animal's exit from the central zone of the arena, the number of 

sectors crossed separately for the center and periphery of the arena and the total (horizontal 

activity), the number of vertical rearing (vertical activity) and sniffing of holes in the arena floor, 

acts of grooming (washing), defecation and urination, and the number of fecal boluses. The results 

showed that repeated testing in all groups (except for males consuming O extract) revealed a 

decrease in the latency of the animal's exit from the central area of the arena, a decrease in the 

number of vertical rearings and total horizontal activity, an increase in the number of grooming 

acts, defecation, the number of fecal boluses and urination (except for females consuming O 

extract). Factor analysis was used to isolate factors of motor and emotional activity from behavioral 

indicators. A significant (F2, 49=2.1 p<0.05) decrease in emotionality was found in males consuming 

O extract, this indicator was lower compared to males in the control group (p<0.05) and the group 

consuming MC extract (p<0.05). Based on the results obtained, a conclusion can be made about the 

safety of the extracts when used in functional feed additives, as well as the ability of O extract to 

exhibit sedative properties. 
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ʈʘʟʚʠʪʠʝ ʧʣʦʜʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʡ ʬʠʟʠʦʣʦʛʠʠ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʯʪʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ 

ʥʘ ʣʶʜʷʭ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʜʦʤʘʰʥʝʤ ʩʢʦʪʝ [5]. 

ʀʤʧʣʘʥʪʘʮʠʷ ʵʤʙʨʠʦʥʦʚ ʫ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ï ʪɻʦ ʚʳʩʦʢʦ 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʘʣʦʞʝʥʠʷ, ʧʨʠʢʨʝʧʣʝʥʠʷ ʠ 

ʘʜʛʝʟʠʠ ʵʧʠʪʝʣʠʷ ʧʨʦʩʚʝʪʘ ʤʘʪʢʠ ʠ 

ʪʨʦʬʵʢʪʦʜʝʨʤʳ. ʈʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʣʝʢʫʣ 

ʛʣʠʢʦʧʨʦʪʝʠʥʦʚʦʡ ʘʜʛʝʟʠʠ ʘʧʠʢʘʣʴʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʵʪʠʭ ʢʣʝʪʦʢ ʧʨʝʜʰʝʩʪʚʫʝʪ 

ʠʤʧʣʘʥʪʘʮʠʠ. ʋ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 

ʠʤʧʣʘʥʪʘʮʠʶ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʜʚʘ ʚʠʜʘ 

ʩʝʢʨʝʮʠʠ: ʚʳʜʝʣʷʝʤʳʡ ʞʝʣʝʟʘʤʠ ʵʤʙʨʠʦʥʘ 

ʩʝʢʨʝʪ, ʢʦʪʦʨʳʡ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʩʚʦʝʤ 

ʧʨʠʩʫʪʩʪʚʠʠ ʯʝʨʝʟ ʠʥʪʝʨʬʝʨʦʥ-Ű (IFNT), ʘ 

ʪʘʢʞʝ ʩʝʢʨʝʪ ʞʝʣʝʟ ʵʥʜʦʤʝʪʨʠʷ, ʢʦʪʦʨʳʡ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʨʘʙʦʪʢʝ ʛʠʩʪʦʪʨʦʧʠʥʘ ʜʣʷ 

ʧʠʪʘʥʠʷ ʟʠʛʦʪʳ. 

ʇʨʦʩʚʝʪ ʤʘʪʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʩʪʦʡ ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʢʣʝʪʦʯʥʳʡ ʩʣʦʡ, 

ʢʦʪʦʨʳʡ ʦʧʦʩʨʝʜʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʢʣʝʪʢʘ-ʢʣʝʪʢʘ ʠ ʢʣʝʪʢʘ-ʚʥʝʢʣʝʪʦʯʥʳʡ 

ʤʘʪʨʠʢʩ. ʆʥ ʦʙʳʯʥʦ ʥʝʘʜʛʝʟʠʚʝʥ; ʦʜʥʘʢʦ 

ʵʪʦʪ ʧʨʠʟʥʘʢ ʪʝʨʷʝʪʩʷ ʚʦ ʚʨʝʤʷ ʨʘʟʚʠʪʠʷ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ, ʢʦʛʜʘ ʘʧʠʢʘʣʴʥʘʷ 

ʘʜʛʝʟʠʷ ʤʝʞʜʫ ʥʠʤ ʠ ʪʨʦʬʵʢʪʦʜʝʨʤʦʡ 

ʦʧʨʝʜʝʣʷʝʪ ʥʘʯʘʣʦ ʠʤʧʣʘʥʪʘʮʠʠ [7]. 

ʇʨʘʚʠʣʴʥʘʷ ʠʤʧʣʘʥʪʘʮʠʷ ʵʤʙʨʠʦʥʘ 

ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʨʠʢʨʝʧʣʝʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʧʣʘʮʝʥʪʳ ʚ ʢʦʥʮʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ 

ʪʢʘʥʝʡ ʧʣʘʮʝʥʪʳ ʟʘʚʠʩʠʪ ʦʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʠʥʪʝʟʘ ʩʪʨʫʢʪʫʨʥʳʭ 

ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʙʝʣʢʦʚ ʠ 

ʨʝʘʛʠʨʫʝʪ ʥʘ ʩʦʩʫʜʠʩʪʫʶ ʩʝʪʴ. 

ʆʙʱʝʡ ʯʝʨʪʦʡ ʧʣʘʮʝʥʪ ʯʝʣʦʚʝʢʘ ʠ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʠ ʘʢʪʠʚʥʦʩʪʴ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ, ʢʦʪʦʨʳʝ 

ʫʯʘʩʪʚʫʶʪ ʚ ʠʤʧʣʘʥʪʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʵʥʜʦʤʝʪʨʠʷ ʯʝʣʦʚʝʢʘ, ʧʨʦʚʝʜʝʥʥʳʝ L. Kao 

ʠ ʩʦʘʚʪ. [9] ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʵʢʩʧʨʝʩʩʠʷ 

ʦʩʪʝʦʧʦʥʪʠʥʘ ʘʢʪʠʚʠʨʫʝʪʩʷ ʚʦ ʚʨʝʤʷ ʬʘʟʳ 

ʛʦʪʦʚʥʦʩʪʠ ʢ ʠʤʧʣʘʥʪʘʮʠʠ [6]. 

ʆʩʪʝʦʧʦʥʪʠʥ (OPN) ï ʵʪʦ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʥʳʡ ʛʣʠʢʦʧʨʦʪʝʠʥ, 

ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʤʘ, ʥʘʧʨʠʤʝʨ, ʚ ʘʜʛʝʟʠʠ 

ʢʣʝʪʦʢ, ʭʝʤʦʪʘʢʩʠʩʝ, ʧʝʨʝʜʘʯʝ ʢʣʝʪʦʯʥʳʭ 

ʩʠʛʥʘʣʦʚ ʠ ʨʝʛʫʣʷʮʠʠ ʨʦʩʪʘ, ʠ ʨʘʟʚʠʪʠʷ 

ʧʣʦʜʘ, ʘ ʪʘʢʞʝ ʚ ʠʥʠʮʠʘʮʠʠ ʠ 

ʧʦʜʜʝʨʞʘʥʠʠ ʩʪʝʣʴʥʦʩʪʠ [10], ʠʟʚʝʩʪʥʳʡ, 

ʢʘʢ ʩʝʢʨʝʪʠʨʫʝʤʳʡ ʬʦʩʬʦʧʨʦʪʝʠʥ (SPP1) 

ʠʣʠ ʙʝʣʦʢ ʘʢʪʠʚʘʮʠʠ ʨʘʥʥʠʭ ʊ-

ʣʠʤʬʦʮʠʪʦʚ (Eta-1) [11]. 

ɺ ʞʝʥʩʢʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʪʢʘʥʷʭ 

ʧʨʠʩʫʪʩʪʚʠʝ ʵʪʦʛʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʙʝʣʢʘ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʷʠʯʥʠʢʘʭ, 

ʵʥʜʦʤʝʪʨʠʠ, ʷʡʮʝʚʦʜʘʭ ʠ ʨʘʢʦʚʳʭ ʢʣʝʪʢʘʭ 

https://www.sciencedirect.com/science/article/pii/S0143400416306610?via%3Dihub#bib41
https://www.sciencedirect.com/science/article/pii/S0143400416306610?via%3Dihub#bib41
https://www.sciencedirect.com/science/article/pii/S0143400416306610?via%3Dihub#bib41
https://www.sciencedirect.com/science/article/pii/S0143400416306610?via%3Dihub#bib41
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/endometrium
https://www.sciencedirect.com/science/article/pii/S0143400416306610?via%3Dihub#bib44
https://www.sciencedirect.com/topics/medicine-and-dentistry/osteopontin
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ʷʠʯʥʠʢʦʚ. ɺ ʷʠʯʥʠʢʘʭ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʤʈʅʂ OPN ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʚ 

ʛʨʘʥʫʣʝʟʥʦʡ ʦʙʦʣʦʯʢʝ, ʪʝʢʝ ʠ ʣʶʪʝʠʥʦʚʳʭ 

ʢʣʝʪʢʘʭ; ʦʜʥʘʢʦ ʪʦʯʥʘʷ ʨʦʣʴ OPN ʠ ʝʛʦ 

ʩʚʷʟʴ ʩ ʠʤʤʫʥʥʳʤʠ ʢʣʝʪʢʘʤʠ ʚ ʧʨʝʜʝʣʘʭ 

ʞʝʣʪʦʛʦ ʪʝʣʘ ʦʩʪʘʶʪʩʷ ʥʝʠʟʚʝʩʪʥʳʤʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ 

ʦʩʪʝʦʧʦʥʪʠʥ, ʧʨʦʜʫʮʠʨʫʝʤʳʡ 

ʣʶʪʝʠʥʦʚʳʤʠ ʢʣʝʪʢʘʤʠ, ʠʟʤʝʥʷʝʪ ʨʝʘʢʮʠʶ 

ʣʠʤʬʦʮʠʪʦʚ ʚ ʨʘʟʚʠʚʘʶʱʝʤʩʷ, ʧʦʣʥʦʩʪʴʶ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʤ ʠ ʨʝʛʨʝʩʩʠʨʫʶʱʝʤ 

ʞʝʣʪʦʤ ʪʝʣʝ [13]. 

ʕʧʠʪʝʣʠʘʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ 

OPN, ʧʦ ʤʥʝʥʠʶ ʫʯʝʥʳʭ, ʩʧʝʮʠʬʠʯʥʘ ʜʣʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʤʈʅʂ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʤʘʪʢʝ 

ʥʝʙʝʨʝʤʝʥʥʳʭ ʦʩʦʙʝʡ [8] ɻʝʥ OPN 

ʢʘʨʪʠʨʦʚʘʥ ʥʘ ʭʨʦʤʦʩʦʤʝ 6, ʦʥ ʩʦʩʪʦʠʪ ʠʟ 

7 ʵʢʟʦʥʦʚ, ʟʘʥʠʤʘʶʱʠʭ ʦʢʦʣʦ 7 ʢʙ 

ʛʝʥʦʤʥʦʡ ɼʅʂ (GenBank: NW_255516), ʠ 

ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ ʜʣʠʥʦʡ 278 ʢɼʘ [12]. 

ɿʘʨʫʙʝʞʥʳʤʠ ʘʚʪʦʨʘʤʠ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠʟʤʝʥʝʥʠʷ ʨʦʩʪʘ 

ʫ ʤʳʰʝʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ʛʝʥʘ OPN, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʤʝʨʦʚ 

ʵʤʙʨʠʦʥʦʚ ʚʥʫʪʨʠʫʪʨʦʙʥʦ ʥʘ ʪʨʝʭ ʩʪʘʜʠʷʭ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʋ ʤʳʰʝʡ ʩ 

ʛʦʤʦʟʠʛʦʪʥʳʤ ʛʝʥʦʪʠʧʦʤ ʵʤʙʨʠʦʥʳ ʙʳʣʠ 

ʤʝʥʴʰʝ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʚʦʜʠʤʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʧʨʠ ʵʪʦʤ ʨʘʟʤʝʨ ʧʦʤʝʪʘ ʥʝ 

ʦʪʣʠʯʘʣʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʦʛʦ. 

ʊʘʢʞʝ ʧʦʣʥʦʛʝʥʦʤʥʦʝ 

ʘʩʩʦʮʠʘʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʛʝʥ OPN ʷʚʣʷʝʪʩʷ ʛʝʥʦʤ-ʢʘʥʜʠʜʘʪʦʤ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ 

ʤʝʨʪʚʦʨʦʞʜʝʥʠʝʤ ʠ ʧʣʝʯʝʚʦʡ ʜʠʩʪʦʮʠʝʡ ʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʵʪʦʪ ʛʝʥ ʠʤʝʝʪ 

ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʘʨʢʝʨ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ 

ʩʝʣʝʢʮʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʩʢʦʪʦʚʦʜʩʪʚʝ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʦ 

ʠʟʫʯʝʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ OPN (ʩ.8514 

ʉŸT) ʚ ʠʥʪʨʦʥʝ 4 ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʩʝʣʝʢʮʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 258 

ʧʦʣʥʦʚʦʟʨʘʩʪʥʳʭ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʳ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʉʍʇʂ 

çʇʣʝʤʝʥʥʦʡ ʟʘʚʦʜ ʠʤ. ʃʝʥʠʥʘè 

ɸʪʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 

ʕʢʩʪʨʘʢʮʠʶ ɼʅʂ ʚʳʧʦʣʥʷʣʠ 

ʥʘʙʦʨʦʤ çɸʧʣʠʇʨʘʡʤè ɼʅʂ-ʩʦʨʙ-ɺ 

(ʅʝʢʩʪ ɹʀʆ, ʈʦʩʩʠʷ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʥʩʪʨʫʢʮʠʝʡ, ʧʨʠʣʘʛʘʝʤʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. 

ʇʦʣʠʤʦʨʬʥʳʝ ʚʘʨʠʘʥʪʳ ʛʝʥʘ OPN 

(ʩ.8514 ʉŸT) ʚʳʷʚʣʷʣʠ ʧʦ ʤʝʪʦʜʫ ʇʎʈ-

ʇɼʈʌ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʠʞʝʧʨʠʚʝʜʝʥʥʳʭ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʨʘʡʤʝʨʦʚ (ɽʚʨʦʛʝʥ, ʈʦʩʩʠʷ): 

F: 5ô- 

GCAAATCAGAAGTGTGATAGAC -3 ô; 

R: 5ô- 

CCAAGCCAAACGTATGAGTT -3 ô [12]. 

ɸʤʧʣʠʬʠʮʠʢʘʮʠʶ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʤʝʩʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʝʨʤʦʮʠʢʣʝʨʝ 

çThermal Cycler 100è (BIO RAD, ʉʐɸ), ʩ 

ʧʦʜʦʙʨʘʥʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʳʤʠ 

ʨʝʞʠʤʘʤʠ: ʜʝʥʘʪʫʨʘʮʠʷ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ., 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 93 Áʉ; ʦʪʞʠʛ ʧʨʘʡʤʝʨʦʚ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ 33 ʮʠʢʣʦʚ: 94 Áʉ ï 30 ʩʝʢ., 61 

Áʉ ï 30 ʩʝʢ., 72 Áʉ ï 30 ʩʝʢ.; ʟʘʚʝʨʰʘʶʱʘʷ 

ʵʣʦʥʛʘʮʠʷ 72 Áʉ ï 5 ʤʠʥ [1]. 

ʇʦʣʠʤʦʨʬʠʟʤ ʜʣʠʥ ʬʨʘʛʤʝʥʪʦʚ 

ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʥʜʦʥʫʢʣʝʘʟʳ 

ʨʝʩʪʨʠʢʮʠʠ Bse1 I (ʉʠʙʕʥʟʠʤ, ʈʦʩʩʠʷ) ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 65 Áʉ ʚ ʪʝʯʝʥʠʝ 2 ʯ. 

ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ 2,6 % ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ, ʚ 

ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪʩʷ ʙʨʦʤʠʜ 

ʵʪʠʜʠʫʤʘ ʠ 1 % ʊɺɽ-ʙʫʬʝʨ, ʚ ʪʝʯʝʥʠʝ 25 

ʤʠʥʫʪ. ɺʠʟʫʘʣʠʟʘʮʠʶ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ 

ʚʳʷʚʣʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʠ çGelDoc Goè ʩ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ çImage Lab 

Touchè V. 3.0 (BIO RAD, ʉʐɸ). ʏʘʩʪʦʪʫ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ, ʠ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʦʧʫʣʷʮʠʠ ʩʦʛʣʘʩʥʦ 

ʟʘʢʦʥʫ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ, ʨʘʩʩʯʠʪʳʚʘʣʠ 

ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ 

ʙʠʦʤʝʪʨʠʠ ʚ ʩʝʣʝʢʮʠʠ ʠ ʛʝʥʝʪʠʢʝ [3]. 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʧʨʠʟʥʘʢʘʭ (ʞʠʚʘʷ ʤʘʩʩʘ ʚʦ 

ʚʨʝʤʷ ʢʦʥʪʨʦʣʴʥʳʭ ʚʟʚʝʰʠʚʘʥʠʡ) ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚʘʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ çʉɽʃʕʂʉ. ʄʦʣʦʯʥʳʡ ʩʢʦʪ 
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w9.3.0.0.è (ɸʈʄ ʇʣʠʥʦʨ, ʈʦʩʩʠʷ). 

ʂʦʵʬʬʠʮʠʝʥʪ ʷʣʦʚʦʩʪʠ ʢʦʨʦʚ 

ʦʧʨʝʜʝʣʝʥ ʧʦ ʬʦʨʤʫʣʝ: 

 

K = l ï Bʪ/(365*100/(285+tʩʧ)), 

 

ʛʜʝ ɺʪ ï ʬʘʢʪʠʯʝʩʢʠʡ ʚʳʭʦʜ ʪʝʣʷʪ ʦʪ 100 ʢʦʨʦʚ, ʛʦʣ.; 

365 ï ʯʠʩʣʦ ʜʥʝʡ ʚ ʢʘʣʝʥʜʘʨʥʦʤ ʛʦʜʫ; 

285 ï ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʝʣʴʥʦʩʪʠ, ʜʥ.; 

tʩʧ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ, ʜʥ. 

ʇʦ ʬʦʨʤʫʣʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ɸ.ɸ. ʇʘʚʣʦʚʳʤ, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʧʦʪʝʨʴ ʤʦʣʦʢʘ, 

ʢʦʪʦʨʦʝ ʥʝʩʝʪ ʭʦʟʷʡʩʪʚʦ, ʚʩʣʝʜʩʪʚʠʝ ʷʣʦʚʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʢʦʨʦʚ: 

 

Qʧʤ=ʋ*0,5*ʂ̫ 

 

ʛʜʝ Qʧʤ ï ʧʦʪʝʨʠ ʤʦʣʦʢʘ ʦʪ ʷʣʦʚʦʩʪʠ, ʢʛ; 

ʋ ï ʫʜʦʡ ʤʦʣʦʢʘ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʪʘʜʫ ʟʘ ʦʪʯʝʪʥʳʡ ʛʦʜ, ʮ; 

0,5 ï ʧʦʩʪʦʷʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʭʦʜʘ ʤʦʣʦʢʘ ʦʪ ʥʝʷʣʦʚʳʭ ʠ ʷʣʦʚʳʭ ʢʦʨʦʚ; 

ʂ̫ ï ʢʦʵʬʬʠʮʠʝʥʪ ʷʣʦʚʦʩʪʠ ʢʦʨʦʚ. 

 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʦʪʦʙʨʘʥʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʜʚʘ ʘʣʣʝʷ ʛʝʥʘ OPN (ʩ.8514 

ʉŸT) ï ʉ, T ʠ ʪʨʠ ʛʝʥʦʪʠʧʘ ï ʉʉ, CT ʠ TT. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʷ ʉ ï 0,436, 

ʘʣʣʝʣʷ ʊ ï 0,564, ʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʯʘʩʪʦʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ 

ʪʘʪʘʨʩʪʘʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʢʦʨʦʚ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʛʝʥʦʪʠʧʘ ʉʉ ʛʝʥʘ 

OPN ï 14,5 % (37 ʛʦʣ.), ʉʊ ï 58,2 % (149 

ʛʦʣ.) ʠ ʛʝʥʦʪʠʧʘ ʊʊ ï 27,3 % (70 ʛʦʣ.). 

ɿʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ɢĮ = 8,65 

ʥʝʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ ɢĮʢʨʠʪ = 5,99, ʵʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ 

ʧʦʛʦʣʦʚʴʝ ʧʨʦʠʩʭʦʜʠʪ ʩʜʚʠʛ ʚ ʩʪʦʨʦʥʫ 

ʥʘʨʘʱʠʚʘʥʠʷ ʛʦʤʦʟʠʛʦʪʥʦʩʪʠ ʠ, ʟʥʘʯʠʪ, 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚ ʧʦʧʫʣʷʮʠʠ 

ʥʘʨʫʰʘʝʪʩʷ [1]. 

ʈʘʥʝʝ ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠʟʫʯʘʝʤʦʡ 

ʧʦʧʫʣʷʮʠʠ ʚ ʨʘʟʨʝʟʝ ʛʝʥʘ ʦʩʪʝʦʧʦʥʪʠʥʘ ʠ 

ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ (ʈ ᾽ 0,01é0,001) 

ʨʘʟʥʠʮʘ ʚ ʫʨʦʚʥʷʭ ʫʜʦʷ ʟʘ ʧʦʣʥʫʶ 

ʩʪʘʥʜʘʨʪʥʫʶ ʣʘʢʪʘʮʠʶ (305 ʜʥ.) 

ʦʪʤʝʯʘʝʪʩʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʞʠʚʦʪʥʳʭ, 

ʠʤʝʶʱʠʭ ʛʝʥʦʪʠʧʳ CC ʠ TT ʛʝʥʘ OPN ʥʘ 

260,9 ʢʛ (3,7 %; ʈ ᾽ 0,05), ʙʦʣʴʰʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʚ ʤʦʣʦʢʝ 

ʦʧʳʪʥʳʭ ʢʦʨʦʚ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʪʠʧʦʚ 

ʫʩʪʘʥʦʚʣʝʥʦ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʞʠʚʦʪʥʳʭ 

CT ʠ TT ʥʘ 0,15 ʘʙʩ. % ʧʦ ʛʝʥʫ OPN. ʆʩʦʙʠ 

ʩ ʛʝʥʦʪʠʧʦʤ CC ʛʝʥʘ OPN 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʣʘʢʪʘʮʠʠ [2]. ɺʟʘʠʤʦʩʚʷʟʴ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʩ ʧʦʣʠʤʦʨʬʠʟʤʦʤ 

ʛʝʥʘ OPN ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. 

 

ʊʘʙʣʠʮʘ 1 ï ɺʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ OPN 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʝʥʦʪʠʧ 

ʉʉ CT TT 

ɺʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ, ʤʝʩ. 17,9°0,34 18,4°0,24 18,8°0,30* 

ɾʠʚʘʷ ʤʘʩʩʘ ʧʨʠ ʧʝʨʚʦʤ ʦʪʝʣʝ, ʢʛ 534,5°6,6* 518,9°4,4 515,6°6,4 

ʂʨʘʪʥʦʩʪʴ ʦʩʝʤʝʥʝʥʠʷ 1,16°0,06 1,09°0,02 1,11°0,04 

ʉʝʨʚʠʩ-ʧʝʨʠʦʜ, ʜʥ. 144,0°16,7* 122,3°5,7 116,0°8,1 

ʄʝʞʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʜʥ. 393,9°9,8 384,9°5,2 389,5°6,6 

ʉʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ, ʜʥ. 57,7°1,9 53,9°1,7 60,1°0,9** 

* - ʈ<0,05, ** - ʈ<0,01 
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ʈʘʥʥʠʡ ʚʦʟʨʘʩʪ ʧʝʨʚʦʛʦ 

ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʩ ʜʦʩʪʦʚʝʨʥʳʤ 

ʦʪʣʠʯʠʝʤ (P̓ 0,05) ʫʩʪʘʥʦʚʣʝʥ ʫ ʦʩʦʙʝʡ ʩ 

ʛʝʥʦʪʠʧʦʤ CC ʛʝʥʘ OPN, ʧʨʝʦʙʣʘʜʘʷ ʥʘʜ 

ʞʠʚʦʪʥʳʤʠ ʩ ʛʝʥʦʪʠʧʦʤ TT ʥʘ 0,9 ʤʝʩ. 

ɼʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʘʷ ʞʠʚʘʷ ʤʘʩʩʘ ʧʨʠ 

ʧʝʨʚʦʤ ʦʪʝʣʝ ʦʪʤʝʯʝʥʘ ʫ ʢʦʨʦʚ ʩ 

ʛʝʥʦʪʠʧʦʤ ʉʉ, ʢʘʢ ʚ ʦʪʥʦʰʝʥʠʠ ʦʩʦʙʝʡ 

ʛʝʥʦʪʠʧʘ TT (3,5 %; P̓ 0,05), ʪʘʢ ʠ ʉʊ (3,5 

%; P̓ 0,05). ʅʘʠʤʝʥʴʰʘʷ ʢʨʘʪʥʦʩʪʴ 

ʦʩʝʤʝʥʝʥʠʷ ʫ ʢʦʨʦʚ ʛʝʪʝʨʦʟʠʛʦʪʥʦʛʦ 

ʛʝʥʦʪʠʧʘ ʧʦ ʛʝʥʫ OPN. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ 

ʧʨʦʜʣʝʥʠʝ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ (P̓ 0,05) 

ʦʪʤʝʯʝʥʦ ʫ ʞʠʚʦʪʥʳʭ ʉʉ-ʪʠʧʘ ʛʝʥʘ OPN, 

ʧʨʠ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʠ ʠʭ ʩ 

ʥʦʩʠʪʝʣʴʥʠʮʘʤʠ ʛʝʥʦʪʠʧʘ TT ï ʨʘʟʥʠʮʘ 

ʩʦʩʪʘʚʠʣʘ 28 ʜʥʝʡ ʠʣʠ 19,4 %. 

ʄʝʞʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʥʘʠʙʦʣʝʝ 

ʧʨʦʣʦʥʛʠʨʦʚʘʥ ʫ ʢʦʨʦʚ-ʦʙʣʘʜʘʪʝʣʴʥʠʮ 

ʛʝʥʦʪʠʧʘ ʉʉ. ʇʦ ʩʫʭʦʩʪʦʡʥʦʤʫ ʧʝʨʠʦʜʫ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʜʣʠʥʝʥʠʝ (ʥʘ 5,6 

ʜʥʝʡ ʠʣʠ 10,3 %; P̓ 0,01), ʫʩʪʘʥʦʚʣʝʥʦ ʫ 

ʦʩʦʙʝʡ, ʛʦʤʦʟʠʛʦʪʥʳʭ ʧʦ ʘʣʣʝʣʶ ʊ ʛʝʥʘ 

OPN, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʩ ʛʝʪʝʨʦʟʠʛʦʪʥʳʤ 

ʛʝʥʦʪʠʧʦʤ. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ OPN 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʝʥʦʪʠʧ 

ʉʉ CT TT 

ʀʥʜʝʢʩ ʧʣʦʜʦʚʠʪʦʩʪʠ ɼʦʭʠ 46,8°0,7 47,0°0,4 46,2°0,5 

ɺʳʭʦʜ ʪʝʣʷʪ ʥʘ 100 ʢʦʨʦʚ, ʛʦʣ. 77,5°3,8 85,2°1,4 87,4°2,0* 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ 
0,93°0,02 0,95°0,01 0,94°0,01 

ʗʣʦʚʦʩʪʴ, % 8,9°0,06***  4,9°0,13 4,0°0,09 

ʇʦʪʝʨʠ ʤʦʣʦʢʘ, ʢʛ 315,9°7,8***  168,9°5,4 136,8°4,9 

ʇʦʪʝʨʠ ʤʦʣʦʢʘ, ʨʫʙ. 11209,3°158,6*** 6036,5°118,7 4889,2°122,6 

* - ʈ<0,05, *** - ʈ<0,001 

 

ʉʫʜʷ ʧʦ ʫʨʦʚʥʶ ʠʥʜʝʢʩʘ 

ʧʣʦʜʦʚʠʪʦʩʪʠ ʢʦʨʦʚ, ʚʚʝʜʝʥʥʦʤʫ ɼʦʭʠ, ʚʩʝ 

ʞʠʚʦʪʥʳʝ ʠʟʫʯʘʝʤʦʡ ʧʦʧʫʣʷʮʠʠ ʠʤʝʶʪ 

ʚʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʦʪʝʣʘ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʦʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ, ʦ ʯʝʤ 

ʛʦʚʦʨʠʪ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʧʦ ʚʩʝʤ ʠʟʫʯʘʝʤʳʤ ʛʝʥʦʪʠʧʘʤ. ʕʪʦ ʞʝ 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʢʦʵʬʬʠʮʠʝʥʪʝ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ (P̓ 0,05) ʨʘʟʥʠʮʘ 

ʚʳʭʦʜʘ ʪʝʣʷʪ ʥʘ 100 ʢʦʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʦʩʦʙʝʡ ʩ ʛʝʥʦʪʠʧʘʤʠ CC 

ʠ TT ʛʝʥʘ OPN ï 9,9 ʛʦʣ. (11,3 %). 

ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʷʣʦʚʦʩʪʠ ï 8,9 % 

(P̓ 0,001), ʠʤʝʶʪ ʧʝʨʚʦʪʝʣʢʠ ʩ ʛʝʥʦʪʠʧʦʤ 

CC, ʥʠʟʢʠʤ ʧʨʦʮʝʥʪʦʤ ʥʘʧʨʦʪʠʚ 

ʚʳʜʝʣʷʶʪʩʷ ʞʠʚʦʪʥʳʝ, ʥʦʩʠʪʝʣʠ ʛʝʥʦʪʠʧʘ 

TT ʛʝʥʘ OPN, ʧʨʠ ʵʪʦʤ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʟʥʘʯʝʥʠʷʤʠ ʩʦʩʪʘʚʠʣʘ 55 %. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʜʦʧʦʣʫʯʝʥʥʦʛʦ ʥʘʜʦʷ (P̓ 0,001) ʙʳʣʦ ʫ 

ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʘʤʠ CC ʠ Cʊ ï 179,1 ʢʛ 

(56,7 %), ʠ Cʊ ï ʊʊ ï 32,1 ʢʛ ʠʣʠ 19 %. 

ɺ ʧʝʨʝʩʯʝʪʝ ʥʘ ʜʝʥʴʛʠ ʧʦʪʝʨʠ 

ʤʦʣʦʢʘ, ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʷʣʦʚʦʩʪʠ 

ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ ʉʉ ʛʝʥʘ OPN, 

ʜʦʩʪʠʛʘʣʠ 11,2 ʪʳʩ. ʨʫʙ./ʛʦʣ (ʧʨʠ ʮʝʥʝ 

ʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʢʘ ʉʍʇʂ çʇɿ ʠʤ. 

ʃʝʥʠʥʘè ʥʘ 1 ʜʝʢʘʙʨʷ 2023 ʛ. 35,74 ʨʫʙ. ʟʘ 

1 ʢʛ). 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʧʦʧʫʣʷʮʠʠ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ 

ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʛʝʥʦʪʠʧ Cʊ ʠ ʘʣʣʝʣʴ ʊ ʛʝʥʘ OPN.  

ʋʜʣʠʥʝʥʥʳʡ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ʠ 

ʙʦʣʴʰʠʡ ʚʳʭʦʜ ʪʝʣʷʪ ʥʘ 100 ʢʦʨʦʚ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʛʦʤʦʟʠʛʦʪʥʳʭ 

ʧʦ ʘʣʣʝʣʶ ʊ ʛʝʥʘ OPN. 

ɼʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʣʝʥʦ (P̓ 0,05), 

ʯʪʦ ʨʘʥʥʠʡ ʚʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʧʣʦʜʦʪʚʦʨʥʦʛʦ 

ʦʩʝʤʝʥʝʥʠʷ, ʥʘʠʙʦʣʴʰʘʷ ʞʠʚʘʷ ʤʘʩʩʘ, 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʝ ʩʝʨʚʠʩ- ʠ ʤʝʞʦʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜʳ, ʦʪʤʝʯʘʶʪʩʷ ʫ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ 

CC ʛʝʥʘ OPN. ɺ ʵʪʦʡ ʞʝ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʦʧʨʝʜʝʣʝʥ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʷʣʦʚʦʩʪʠ ï 8,9 

%, ʢʦʪʦʨʳʡ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʝʨʴʝʟʥʫʶ ʧʦʪʝʨʶ 

ʤʦʣʦʢʘ, ʢʦʪʦʨʘʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʝʜʝʪ ʢ 
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ʟʥʘʯʠʪʝʣʴʥʳʤ ʜʝʥʝʞʥʳʤ ʧʦʪʝʨʷʤ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʩʝʣʝʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʞʠʚʦʪʥʳʭ ʚ 

ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʨʦʬʠʣʝ ʛʝʥʘ OPN, 

ʠʤʝʶʱʠʭ ʘʣʣʝʣʴ T ʪʘʢ, ʢʘʢ ʦʥʠ ʠʤʝʶʪ 

ʭʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ɺʳʷʚʣʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ 

ʚʥʝʜʨʝʥʠʷ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʚ 

ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʛʦʣʦʚʴʷ ʩ ʞʝʣʘʪʝʣʴʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʧʨʦʬʠʣʝʤ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʧʨʠʙʳʣʴ ʦʪ 

ʧʨʦʜʘʞʠ ʤʦʣʦʢʘ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ OPN (ʩ.8514 ʉŸT), ʚ ʧʦʧʫʣʷʮʠʠ 

ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʠʟʥʘʢʠ. ʅʘʠʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ʠ 

ʥʘʠʚʳʩʰʠʡ ʚʳʭʦʜ ʪʝʣʷʪ ʥʘ 100 ʢʦʨʦʚ ʦʪʤʝʯʝʥʳ ʫ ʦʩʦʙʝʡ, ʥʝʩʫʱʠʭ ʛʝʥʦʪʠʧ ʊʊ ʛʝʥʘ OPN. 

ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʡ ʚʦʟʨʘʩʪ ʧʝʨʚʦʛʦ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ, ʥʘʠʙʦʣʴʰʘʷ ʞʠʚʘʷ ʤʘʩʩʘ, 

ʫʜʣʠʥʝʥʥʳʝ ʩʝʨʚʠʩ- ʠ ʤʝʞʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜʳ, ʟʘʤʝʯʝʥʳ ʫ ʢʦʨʦʚ ʩ ʛʝʥʦʪʠʧʦʤ CC ʛʝʥʘ OPN. ʋ 

ʞʠʚʦʪʥʳʭ ʵʪʦʛʦ ʛʝʥʦʪʠʧʘ ʚʳʷʚʣʝʥ ʥʘʠʚʳʩʰʠʡ ʧʨʦʮʝʥʪ ʷʣʦʚʦʩʪʠ ï 8,9 %, ʧʨʠʚʦʜʷʱʠʡ ʚ 

ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʢ ʚʳʩʦʢʠʤ ʫʙʳʪʢʘʤ ʠʟ-ʟʘ ʧʦʪʝʨʴ ʤʦʣʦʢʘ. 

 

CONDITIONALITY OF PRODUCTIVE QUALITIES OF CATTLE OF THE REPUBLIC OF 

TATARSTAN BY OSTEOPONTIN GENE POLYMORPHISM 

 

Mukhanina E.N., Safina N.Yu., Fattakhova Z.F., Gainutdinova E.R., Shakirov S.K., Ravilov R.Kh. 

Summary 

 

The aim of the study was to study the polymorphism of the OPN gene (p.8514 CŸT) in the 

population of Holstein cows of domestic breeding in the Republic of Tatarstan and its effect on 

economically significant traits. The longest dry period and the highest yield of calves per 100 cows 

were observed in individuals carrying the TT genotype of the OPN gene. The earliest age of the first 

fruitful insemination, the highest live weight, elongated service and interbody periods were 

observed in cows with the CC genotype of the OPN gene. In animals of this genotype, the highest 

percentage of milk yield was revealed ï 8.9%, leading in the long term to high losses due to milk 

losses.
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ʇʪʠʮʝʚʦʜʩʪʚʦ ʚ ʈʦʩʩʠʠ ʘʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚʚʠʜʫ ʧʦʩʪʦʷʥʥʦʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʜʝʰʝʚʳʭ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ. ʄʷʩʦ 

ʠʥʜʝʡʢʠ ʜʠʝʪʠʯʝʩʢʦʝ ʠ 

ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʦʝ, ʧʦʵʪʦʤʫ ʣʶʜʠ ʚʩʝ 

ʯʘʱʝ ʚʳʙʠʨʘʶʪ ʠʤʝʥʥʦ ʝʛʦ [2, 6]. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʘʟʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʥʦʚʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʦʪʨʘʩʣʠ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʩ ʮʝʣʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ 

ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ 

ʤʦʣʦʜʥʷʢʘ. ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ 

ʧʪʠʮʝʚʦʜʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʝʪ 

ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʨʤʦʚ [4]. ɺʘʞʥʳʡ ʵʪʘʧ ʚ 

ʨʘʟʚʠʪʠʠ ʢʘʞʜʦʛʦ ʦʨʛʘʥʠʟʤʘ ï ʵʪʦ 

ʵʤʙʨʠʦʥʘʣʴʥʳʡ ʧʝʨʠʦʜ, ʤʘʣʝʡʰʠʝ 

ʫʧʫʱʝʥʠʷ ʚ ʜʘʥʥʦʤ ʧʝʨʠʦʜʝ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʛʠʙʝʣʠ ʚʩʝʛʦ ʧʦʪʦʤʩʪʚʘ, 

ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʪʨʝʙʫʝʪ ʥʘʠʙʦʣʝʝ 

ʪʱʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. ʇʨʦʮʝʩʩʳ, ʠʜʫʱʠʝ 

ʚ ʵʪʦʤ ʧʝʨʠʦʜʝ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʪʘʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʪʠʮʳ, ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʵʤʙʨʠʦʥʦʚ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʚ ʜʘʥʥʦʤ 

ʧʝʨʠʦʜʝ, ʧʦʜʥʠʤʘʣʘʩʴ ʚ ʨʷʜʝ ʨʘʙʦʪ, ʪʘʢ 

ʢʘʢ, ʦʩʦʟʥʘʥʠʝ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʧʨʦʪʝʢʘʶʱʝʛʦ ʚ ʵʤʙʨʠʦʛʝʥʝʟʝ, ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʫʛʘʜʘʪʴ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʦʩʦʙʠ ʠ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ 

ʧʦʪʦʤʩʪʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʚ ʩʭʦʞʝʡ ʪʝʤʘʪʠʢʝ, 

ʚʦʧʨʦʩ ɻʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʥʦʛʠʭ ʫʯʝʥʳʭ, ʚʝʜʴ 

ʥʘʨʫʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʤʦʨʬʦʛʝʥʝʟʘ ʤʦʛʫʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʷʚʣʝʥʠʶ ʤʥʦʞʝʩʪʚʝʥʥʳʭ 

ʜʝʬʝʢʪʦʚ, ʘʥʦʤʘʣʠʡ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʝʜʫʱʠʭ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ ʦʩʦʙʠ [1, 5, 

7]. ɺ ʩʠʩʪʝʤʝ ʧʠʱʝʚʘʨʝʥʠʷ ʧʪʠʮ ʞʝʣʫʜʦʢ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʣʥʦʮʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠ 

ʨʦʩʪ ʦʨʛʘʥʠʟʤʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʝʛʦ 

ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫ ʠʥʜʝʡʢʠ 

ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ 

ʛʠʩʪʦʩʪʨʫʢʪʫʨʫ ʞʝʣʫʜʢʘ ʠʥʜʝʡʢʠ ʢʨʦʩʩʘ 

çɹʠʛ-6è ʚ ʧʦʟʜʥʠʡ ʵʤʙʨʠʦʥʘʣʴʥʳʡ ʧʝʨʠʦʜ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʤʙʨʠʦʥʳ ʠʥʜʝʡʢʠ ʚ 

ʨʘʟʥʳʝ ʩʨʦʢʠ ʵʤʙʨʠʦʛʝʥʝʟʘ ʧʦʣʫʯʝʥʳ ʚ 

ʧʨʦʮʝʩʩʝ ʠʥʢʫʙʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ ʄʇʂ 

çʅʦʨʦʚʩʢʠʡè ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʟʘʢʣʘʜʢʠ ʚ ʠʥʢʫʙʘʪʦʨ, 

ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʝ ʷʡʮʘ ʙʳʣʠ 

ʦʪʢʘʣʠʙʨʦʚʘʥʳ ʧʦ ʤʘʩʩʝ (90 ʛʨʘʤʤ). 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ 

ʞʝʣʫʜʦʢ, ʝʛʦ ʞʝʣʝʟʠʩʪʳʡ ʠ ʤʳʰʝʯʥʳʡ 

ʦʪʜʝʣʳ 26- ʠ 28-ʩʫʪʦʯʥʳʭ ʵʤʙʨʠʦʥʦʚ 

ʠʥʜʝʡʢʠ ʰʠʨʦʢʦʛʨʫʜʦʡ ʧʦʨʦʜʳ, ʢʨʦʩʩʘ 

çɹʀɻï6è. ɻʠʩʪʦʩʪʨʫʢʪʫʨʫ ʞʝʣʫʜʢʘ 

ʠʟʫʯʘʣʠ ʤʝʪʦʜʦʤ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʮʝʜʫʨʦʡ ʧʨʦʚʝʣʠ 

ʟʘʣʠʚʢʫ ʤʘʪʝʨʠʘʣʘ ʚ ʧʘʨʘʬʠʥ, ʘ ʟʘʪʝʤ 

ʠʟʛʦʪʦʚʣʷʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ 

ʪʦʣʱʠʥʦʡ 5-6 ʤʢ. ʆʢʨʘʩʢʫ ʩʨʝʟʦʚ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ ʧʨʦʚʦʜʠʣʠ ʩ 

ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʦʙʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʢʘʥʝʡ. ʉʪʨʫʢʪʫʨʫ, ʣʦʢʘʣʠʟʘʮʠʶ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʠ ʵʣʘʩʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ 

ʠʩʩʣʝʜʦʚʘʣʠ ʧʦʩʣʝ ʦʢʨʘʩʢʠ ʩʨʝʟʦʚ ʧʦ ɺʘʥ-

ɻʠʟʦʥʫ ʠ ʄʘʣʣʦʨʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
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ʨʝʪʠʢʫʣʷʨʥʳʭ ʚʦʣʦʢʦʥ ʧʨʠʤʝʥʷʣʠ 

ʠʤʧʨʝʛʥʘʮʠʶ ʩʝʨʝʙʨʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʥʝʡʪʨʘʣʴʥʳʝ ʠ ʢʠʩʣʳʝ ʤʫʢʦʧʦʣʠʩʘʭʘʨʠʜʳ 

ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʘʢʮʠʠ ʐʠʬʬ-ʡʦʜʥʦʡ 

ʢʠʩʣʦʪʦʡ (periodicacidSchiff (Pas)- 

ʨʝʘʢʮʠʷ). ɼʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʚʝʱʝʩʪʚ, 

ʜʘʶʱʠʭ ʐʠʢ-ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ, 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ ʧʨʠ 

ʨʅ=2,5 (ɸɺ) [3]. ʌʦʪʦʛʨʘʬʠʠ ʩ 

ʛʠʩʪʦʧʨʝʧʘʨʘʪʦʚ ʧʦʣʫʯʝʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʘ ʄʠʢʪʨʦʥ ï 

400 ʄ ʬʠʨʤʳ ʇʝʪʨʦʣʘʡʟʝʨ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʞʝʣʝʟʠʩʪʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ 

28 ï ʩʫʪʦʯʥʦʛʦ ʵʤʙʨʠʦʥʘ ʦʙʨʘʱʘʝʪ 

ʚʥʠʤʘʥʠʝ ʥʘ ʩʝʙʷ ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ 

ʧʦʜʩʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ. ʇʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʨʦʩʪʘ ʦʥʘ ʦʧʝʨʝʞʘʝʪ ʨʦʩʪ ʩʣʠʟʠʩʪʦʡ ʠ 

ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʝʢ. ʉʪʨʦʤʘʣʴʥʘʷ ʦʩʥʦʚʘ 

ʧʦʜʩʣʠʟʠʩʪʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʳʭʣʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ, ʢʦʪʦʨʘʷ ʩʦ ʚʩʝʭ 

ʩʪʦʨʦʥ ʦʢʨʫʞʘʝʪ ʜʦʣʠ ʛʣʫʙʦʢʠʭ ʞʝʣʝʟ. ʋ 

26 ï ʩʫʪʦʯʥʳʭ ʧʣʦʜʦʚ ʜʦʣʠ ʛʣʫʙʦʢʠʭ ʞʝʣʝʟ 

ʢʨʫʧʥʳʝ, ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʠ ʟʘʥʠʤʘʶʪ 

ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʳ 

(ʈʠʩʫʥʦʢ 1, ɸ). ɸʣʴʚʝʦʣʷʨʥʦïʪʨʫʙʯʘʪʳʝ 

ʩʝʢʨʝʪʦʨʥʳʝ ʦʪʜʝʣʳ ʚʳʩʪʠʣʘʝʪ ʵʧʠʪʝʣʠʡ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʣʝʪʦʢ ʢʫʙʠʯʝʩʢʦʡ ʬʦʨʤʳ. ɺ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʦʩʥʦʚʝ 

ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ 

ʢʦʣʣʘʛʝʥʦʚʳʝ, ʵʣʘʩʪʠʯʝʩʢʠʝ ʠ 

ʨʝʪʠʢʫʣʷʨʥʳʝ ʚʦʣʦʢʥʘ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʦʚʝʥʦʩʥʳʭ ʠ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʞʝʣʝʟʠʩʪʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʚ ʢʦʥʮʝ 

ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʦ 

ʚʳʨʘʞʝʥʥʘʷ ʨʝʣʴʝʬʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. ʇʨʠ 

ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʩʦʩʦʯʢʠ, ʢʦʪʦʨʳʝ 

ʚʳʩʪʫʧʘʶʪ ʚ ʧʨʦʩʚʝʪ ʞʝʣʫʜʢʘ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʤʝʞʜʫ 

ʩʦʩʦʯʢʘʤʠ ʤʝʣʢʦʩʢʣʘʜʯʘʪʘʷ. ɺ ʩʢʣʘʜʢʘʭ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚʳʚʦʜʥʳʝ ʧʨʦʪʦʢʠ 

ʪʨʫʙʯʘʪʳʭ ʞʝʣʸʟ. ʉʝʢʨʝʪʦʨʥʳʝ ʦʪʜʝʣʳ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʞʝʣʸʟ, ʢʨʦʚʝʥʦʩʥʳʝ ʠ 

ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʩʦʩʫʜʳ, ʜʠʬʬʫʟʥʦ 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʢʣʝʪʢʠ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ 

ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʟʘʣʝʛʘʶʪ ʚ 

ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʝ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ. ɺ ʦʩʥʦʚʘʥʠʠ ʩʝʢʨʝʪʦʨʥʳʭ 

ʦʪʜʝʣʦʚ ʧʨʦʩʪʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʞʝʣʝʟ 

ʠʤʝʶʪʩʷ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ ʧʫʯʢʠ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ, ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪ ʤʦʱʥʳʡ ʦʧʦʨʥʳʡ ʢʘʨʢʘʩ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ (ʈʠʩʫʥʦʢ 1 ɹ). ʂ 

ʢʦʥʮʫ ʠʥʢʫʙʘʮʠʠ ʨʝʪʠʢʫʣʷʨʥʳʝ ʚʦʣʦʢʥʘ 

ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʥʳ, ʦʢʨʫʞʘʶʪ ʩʦʩʫʜʳ, 

ʬʦʨʤʠʨʫʶʪ ʨʘʟʚʝʪʚʣʝʥʥʫʶ ʩʝʪʴ 

ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʠ ʩʢʣʘʜʦʢ (ʈʠʩʫʥʦʢ 2 ɸ). 

ʕʧʠʪʝʣʠʘʣʴʥʳʡ ʩʣʦʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʠʤ ʩʣʦʝʤ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ. ʆʥ ʙʝʟ ʯʸʪʢʦʡ ʛʨʘʥʠʮʳ ʧʝʨʝʭʦʜʠʪ 

ʚ ʵʧʠʪʝʣʠʡ, ʚʳʩʪʠʣʘʶʱʠʡ ʧʦʣʦʩʪʴ 

ʩʦʩʦʯʢʦʚ, ʘ ʪʘʢʞʝ ʚʳʚʦʜʥʳʝ ʧʨʦʪʦʢʠ 

ʛʣʫʙʦʢʠʭ ʞʝʣʝʟ. ʋ 26-28 ï ʩʫʪʦʯʥʳʭ 

ʵʤʙʨʠʦʥʦʚ ʚ ʞʝʣʝʟʠʩʪʦʤ ʞʝʣʫʜʢʝ ʭʦʨʦʰʦ 

ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʤʳʰʝʯʥʘʷ ʧʣʘʩʪʠʥʢʘ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. ʆʥʘ ʥʝ ʪʦʣʴʢʦ 

ʧʦʜʩʪʠʣʘʝʪ ʧʫʯʢʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ, 

ʥʦ ʠ ʦʪ ʥʝʝ ʦʪʭʦʜʷʪ ʛʣʘʜʢʦʤʳʰʝʯʥʳʝ 

ʢʣʝʪʢʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʙʩʪʚʝʥʥʦʡ 

ʧʣʘʩʪʠʥʢʠ ʩʢʣʘʜʦʢ. ʄʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ 

ʞʝʣʝʟʠʩʪʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʵʤʙʨʠʦʥʘ 

ʠʥʜʝʡʢʠ ʚ ʢʦʥʮʝ ʠʥʢʫʙʘʮʠʠ ʧʦ ʪʦʣʱʠʥʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʪʫʧʘʝʪ ʩʣʠʟʠʩʪʦʡ. ʆʥʘ 

ʪʨʸʭʩʣʦʡʥʘʷ, ʜʚʘ ʧʨʦʜʦʣʴʥʳʭ, ʘ ʤʝʞʜʫ 

ʥʠʤʠ ʮʠʨʢʫʣʷʨʥʳʡ. ʉʨʝʜʥʠʡ ʩʣʦʡ 

ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ ʩʘʤʳʡ ʪʦʣʩʪʳʡ, ʯʪʦ, 

ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʦʙʣʝʛʯʘʝʪ 

ʧʨʦʜʚʠʞʝʥʠʝ ʩʝʢʨʝʪʘ ʛʣʫʙʦʢʠʭ ʞʝʣʸʟ ʚ 

ʧʨʦʩʚʝʪ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ. ʄʳʰʝʯʥʘʷ 

ʦʙʦʣʦʯʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʘʜʢʦʡ 

ʤʫʩʢʫʣʘʪʫʨʦʡ. ɻʨʘʥʠʮʝʡ ʤʝʞʜʫ ʩʣʦʷʤʠ 

ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ ʩʣʫʞʘʪ ʧʨʦʩʣʦʡʢʠ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʚʦʣʦʢʦʥ. ʕʪʦ ʢʦʣʣʘʛʝʥʦʚʳʝ, 

ʵʣʘʩʪʠʯʝʩʢʠʝ ʠ ʨʝʪʠʢʫʣʷʨʥʳʝ. ʇʦʩʣʝʜʥʠʝ 

ʩʦʧʨʦʚʦʞʜʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʢʨʦʚʝʥʦʩʥʳʝ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʩʦʩʫʜʳ. 

ʉʥʘʨʫʞʠ ʞʝʣʫʜʦʢ ʧʦʢʨʳʚʘʝʪ ʩʝʨʦʟʥʘʷ 

ʦʙʦʣʦʯʢʘ. ʂ ʥʝʡ ʧʨʠʣʝʛʘʝʪ ʤʥʦʞʝʩʪʚʦ 

ʧʨʠʩʪʝʥʦʯʥʳʭ ʢʨʫʧʥʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʠ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ, ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʨʦʬʠʣʠ ʥʝʨʚʥʳʭ ʩʪʚʦʣʦʚ. ɺ ʩʦʩʪʘʚʝ 

ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ ʚʳʷʚʣʷʶʪʩʷ 

ʠʥʪʨʘʤʫʨʘʣʴʥʳʝ ʛʘʥʛʣʠʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʞʝʣʝʟʠʩʪʳʡ ʞʝʣʫʜʦʢ ʠʥʜʝʡʢʠ ʢʨʦʩʩʘ 

çɹʠʛ-6è ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ 

ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʣʥʦʩʪʴʶ 

ʩʬʦʨʤʠʨʦʚʘʥ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʘʢʪʠʚʝʥ. 
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ʉʝʢʨʝʪʠʨʫʶʱʠʡ ʵʧʠʪʝʣʠʡ ʛʣʫʙʦʢʠʭ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʞʝʣʸʟ ʧʨʦʜʫʮʠʨʫʝʪ ʢʠʩʣʳʝ 

ʠ ʥʝʡʪʨʘʣʴʥʳʝ ʤʫʢʦʧʦʣʠʩʘʭʘʨʠʜʳ 

(ʈʠʩʫʥʦʢ 2, ɹ.). ɺ ʧʦʣʦʩʪʷʭ ʢʨʫʧʥʳʭ 

ʚʳʚʦʜʥʳʭ ʧʨʦʪʦʢʘʭ ʛʣʫʙʦʢʠʭ ʞʝʣʸʟ ʠ 

ʧʦʣʦʩʪʠ ʞʝʣʝʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʚ 

ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ 

ʥʘʣʠʯʠʝ ʩʤʝʰʘʥʥʦʛʦ ʩʝʢʨʝʪʘ, ʢʦʪʦʨʳʡ 

ʦʢʨʘʰʠʚʘʣʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚ ʐʀʂ-

ʨʝʘʢʮʠʠ ʠ ʦʢʨʘʰʠʚʘʣʩʷ ʘʣʴʮʠʘʥʦʚʳʤ 

ʩʠʥʠʤ ʧʨʠ ʨʅ 2,5. ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ 

ʧʦʢʨʦʚʥʳʡ ʵʧʠʪʝʣʠʡ ʠ ʵʧʠʪʝʣʠʡ, 

ʚʳʩʪʠʣʘʶʱʠʡ ʚʳʚʦʜʥʳʝ ʧʨʦʪʦʢʠ ʞʝʣʝʟ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʢʘʟʳʚʘʣ ʥʘʣʠʯʠʝ 

ʐʀʂ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʡʪʨʘʣʴʥʦʤ ʭʘʨʘʢʪʝʨʝ 

ʠʭ ʩʝʢʨʝʪʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʢʫʙʠʯʝʩʢʠʡ 

ʵʧʠʪʝʣʠʡ ʩʝʢʨʝʪʦʨʥʳʭ ʦʪʜʝʣʦʚ ʛʣʫʙʦʢʠʭ 

ʞʝʣʸʟ ʧʦʢʘʟʘʣ ʩʠʣʴʥʫʶ ʨʝʘʢʮʠʶ ʩ 

ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ ʧʨʠ ʨʅ 2,5.

 

  
ʈʠʩʫʥʦʢ 1 ï ɾʝʣʝʟʠʩʪʳʡ ʦʪʜʝʣ ʞʝʣʫʜʢʘ 26 ʩʫʪʦʯʥʦʛʦ ʵʤʙʨʠʦʥʘ ʠʥʜʝʡʢʠ ʢʨʦʩʩʘ çBig-6è.       

ɸ) ɾʝʣʝʟʳ ʚ ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʝ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ, ʵʦʟʠʥ. ʆʙ. ʭ 40, ʆʢ. ʭ 10.                   

ɹ) ʂʦʣʣʘʛʝʥʦʚʳʝ ʚʦʣʦʢʥʘ. ʆʢʨʘʩʢʘ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ. ʆʙ. ʭ 40, ʆʢ. ʭ 6,3 

 

  
ʈʠʩʫʥʦʢ 2 ï ɾʝʣʝʟʠʩʪʳʡ ʦʪʜʝʣ ʞʝʣʫʜʢʘ 26 ʩʫʪʦʯʥʦʛʦ ʵʤʙʨʠʦʥʘ ʠʥʜʝʡʢʠʢʨʦʩʩʘ çBig-6è.  

ɸ) ʈʝʪʠʢʫʣʷʨʥʳʝ ʚʦʣʦʢʥʘ. ʆʢʨʘʩʢʘ: ʠʤʧʨʝʛʥʘʮʠʷ. ʆʙ. ʭ 10, ʆʢ. ʭ 10. ɹ) ʐʠʢ-ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ ʷʨʢʦ ʢʨʘʩʥʳʝ, ʢʠʩʣʳʝ ʤʫʢʦʧʦʣʠʩʘʭʘʨʠʜʳ ʙʠʨʶʟʦʚʦ-ʛʦʣʫʙʳʝ. ʆʢʨʘʩʢʘ: ʐʠʬʬ-

ʡʦʜʥʦʡ ʢʠʩʣʦʪʦʡ. ʆʙ. ʭ 40, ʆʢ. ʭ 10 

 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʠʥʜʝʡʢʠ 

ʢʨʦʩʩʘ çɹʠʛ-6è ʚ ʵʤʙʨʠʦʥʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʷʚʣʷʝʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ 

ʩʪʝʥʢʠ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʫ 10-ʩʫʪʦʯʥʳʭ ʵʤʙʨʠʦʥʦʚ, ʢʦʛʜʘ ʩʪʝʥʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʱʸ ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʪʢʘʥʴʶ ʠ 

ʤʝʟʝʥʭʠʤʦʡ, ʚʳʜʝʣʷʶʪʩʷ ʯʝʪʳʨʝ 

ɹ ɸ 

ɹ ɸ 
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ʥʝʨʘʚʥʦʮʝʥʥʳʭ ʧʦ ʪʦʣʱʠʥʝ ʦʙʣʘʩʪʠ. ʂ 

ʢʦʥʮʫ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʢ 28- 

ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ, ʩʪʘʥʦʚʠʪʩʷ 

ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʘʩʠʤʤʝʪʨʠʷ ʩʪʝʥʢʠ 

ʦʙʫʩʣʦʚʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʪʨʦʝʥʠʷ 

ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ. ɺ ʤʳʰʝʯʥʦʡ 

ʦʙʦʣʦʯʢʝ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʜʚʝ ʪʦʣʩʪʳʭ 

ʦʙʣʘʩʪʠ: ʚʝʥʪʨʘʣʴʥʘʷ ʠ ʜʦʨʩʘʣʴʥʘʷ ʠ ʜʚʝ 

ʪʦʥʢʠʭ ï ʢʨʘʥʠʘʣʴʥʘʷ ʠ ʢʘʫʜʘʣʴʥʘʷ. 

ʄʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʠʟ 

ʮʠʨʢʫʣʷʨʥʦʛʦ ʠ ʥʘʨʫʞʥʦʛʦ ʧʨʦʜʦʣʴʥʦʛʦ 

ʩʣʦʸʚ. ɺʘʨʴʠʨʫʷ ʧʦ ʧʝʨʠʤʝʪʨʫ, ʪʦʣʱʠʥʘ 

ʮʠʨʢʫʣʷʨʥʦʛʦ ʩʣʦʷ ʟʘʤʝʪʥʦ ʙʦʣʴʰʝ ʩ 

ʚʝʥʪʨʘʣʴʥʦʡ ʠ ʜʦʨʩʘʣʴʥʦʡ ʙʦʢʦʚʳʭ 

ʩʪʦʨʦʥ. ʆʜʥʘʢʦ, ʧʨʦʜʦʣʴʥʳʡ ʥʘʨʫʞʥʳʡ 

ʩʣʦʡ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ ʢʨʘʥʠʘʣʴʥʦ ʠ 

ʢʘʫʜʘʣʴʥʦ ʪʦʣʱʝ, ʯʝʤ ʚʥʫʪʨʝʥʥʠʡ 

ʮʠʨʢʫʣʷʨʥʳʡ. ɻʣʘʜʢʘʷ ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ. 

ɽʸ ʢʣʝʪʢʠ ʜʦʨʩʘʣʴʥʦʡ ʠ ʚʝʥʪʨʘʣʴʥʦʡ 

ʦʙʣʘʩʪʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʧʫʯʢʠ ʩ 

ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ 

(ʈʠʩʫʥʦʢ 3, ɸ). ʋ 26- ʠ 28- ʩʫʪʦʯʥʳʭ 

ʵʤʙʨʠʦʥʦʚ ʤʳʰʝʯʥʳʝ ʧʫʯʢʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʠʟ 3-ʭ ï 4-ʭ ʢʣʝʪʦʢ. ʄʝʞʜʫ 

ʤʳʰʝʯʥʳʤʠ ʧʫʯʢʘʤʠ ʚʳʷʚʣʷʝʪʩʷ ʩʝʪʴ 

ʢʦʣʣʘʛʝʥʦʚʳʭ, ʵʣʘʩʪʠʯʝʩʢʠʭ, 

ʨʝʪʠʢʫʣʷʨʥʳʭ ʚʦʣʦʢʦʥ ʠ ʤʥʦʞʝʩʪʚʦ 

ʧʝʨʝʧʣʝʪʘʶʱʠʭʩʷ ʢʘʧʠʣʣʷʨʦʚ. ɺ 

ʢʨʘʥʠʘʣʴʥʦʡ ʠ ʢʘʫʜʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʚ 

ʧʨʦʜʦʣʴʥʦʤ ʩʣʦʝ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʙʦʣʝʝ ʪʦʣʩʪʳʝ ʧʫʢʠ. ʄʝʞʜʫ 

ʧʫʯʢʘʤʠ ʚʳʷʚʣʷʶʪʩʷ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʝ ʧʨʦʩʣʦʡʢʠ, 

ʥʘʩʳʱʝʥʥʳʝ ʚʦʣʦʢʥʠʩʪʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. 

ʅʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ, 

ʩʜʝʣʘʥʥʳʭ ʩ ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʦʚ ʜʘʥʥʳʭ 

ʦʙʣʘʩʪʝʡ ʩʪʝʥʢʠ ʤʳʰʝʯʥʦʛʦ ʞʝʣʫʜʢʘ, 

ʧʨʦʜʦʣʴʥʳʡ ʩʣʦʡ ʠʤʝʝʪ ʪʨʝʫʛʦʣʴʥʳʡ ʠʣʠ 

ʨʦʤʙʦʚʠʜʥʳʡ ʨʠʩʫʥʦʢ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʩʪʨʦʝʥʠʠ ʤʳʰʝʯʥʦʡ 

ʦʙʦʣʦʯʢʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʳ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ 

ʚʝʥʪʨʘʣʴʥʦʡ ʠ ʜʦʨʩʘʣʴʥʦʡ ʦʙʣʘʩʪʝʡ ʚ 

ʤʝʭʘʥʠʯʝʩʢʦʤ ʧʝʨʝʪʠʨʘʥʠʠ ʢʦʨʤʦʚʳʭ 

ʤʘʩʩ, ʘ ʢʨʘʥʠʘʣʴʥʦʡ ʠ ʢʘʫʜʘʣʴʥʦʡ ʦʙʣʘʩʪʠ 

ʢ ʧʨʦʪʘʣʢʠʚʘʥʠʶ ʩʦʜʝʨʞʠʤʦʛʦ ʠʟ ʞʝʣʫʜʢʘ 

ʜʘʣʝʝ ʚ ʢʠʰʝʯʥʠʢ.  ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ 

ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʧʣʦʪʥʦ 

ʫʢʦʤʧʣʝʢʪʦʚʘʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ 

ʞʝʣʝʟʘʤʠ (ʈʠʩʫʥʦʢ 3, ɹ). ʕʪʦ ʧʨʦʩʪʳʝ 

ʪʨʫʙʯʘʪʳʝ ʞʝʣʝʟʳ. ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʦʚʳʭ ʞʝʣʝʟ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʚ ʢʦʥʮʝ 

ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʠʭ 

ʢʦʥʮʝʚʳʝ ʩʝʢʨʝʪʦʨʥʳʝ ʦʪʜʝʣʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʯʪʦ 

ʩʦʟʜʘʝʪ ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ 

ʤʥʦʛʦʨʷʜʥʦʩʪʠ. ʇʦʚʝʨʭʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ, ʩʦ ʩʪʦʨʦʥʳ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ 

ʞʝʣʫʜʢʘ, ʥʝʨʦʚʥʘʷ, ʩʢʣʘʜʯʘʪʘʷ ʠ ʧʦʢʨʳʪʘ 

ʩʣʦʝʤ ʢʫʪʠʢʫʣʳ. ɺʝʱʝʩʪʚʦ ʢʫʪʠʢʫʣʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʚ ʚʳʚʦʜʥʳʭ ʧʨʦʪʦʢʘʭ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʞʝʣʸʟ. ʇʦʜ ʢʫʪʠʢʫʣʦʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʦʩʣʦʡʥʳʡ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʵʧʠʪʝʣʠʡ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʚ 

ʚʳʚʦʜʥʳʝ ʧʨʦʪʦʢʠ ʞʝʣʸʟ, ʘ ʜʘʣʝʝ ʚ 

ʢʦʥʮʝʚʳʝ ʩʝʢʨʝʪʦʨʥʳʝ ʦʪʜʝʣʳ ʞʝʣʸʟ, 

ʬʦʨʤʘ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʥʠʚʝʣʠʨʫʝʪ ʚ 

ʢʫʙʦʚʠʜʥʫʶ. ʈʳʭʣʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʩʦʙʩʪʚʝʥʥʦʡ 

ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʠʩʪʦʡ. ɺ ʧʨʦʮʝʩʩʝ 

ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʙʦʛʘʪʘʷ ʚʘʩʢʫʣʷʨʠʟʘʮʠʷ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ. 

ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʘ 

ʞʝʣʫʜʢʘ, ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʝ ʠʤʝʝʪ 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʫʶ ʩʝʪʴ ʨʝʪʠʢʫʣʷʨʥʳʭ 

ʚʦʣʦʢʦʥ. ʂʦʣʣʘʛʝʥʦʚʳʝ ʠ ʵʣʘʩʪʠʯʝʩʢʠʝ 

ʚʦʣʦʢʥʘ ʦʙʨʘʟʫʶʪ ʧʫʯʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʧʦʜ ʦʩʥʦʚʘʥʠʝʤ ʩʝʢʨʝʪʦʨʥʳʭ ʦʪʜʝʣʦʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʞʝʣʸʟ (ʈʠʩʫʥʦʢ 4, ɸ). 

ʄʳʰʝʯʥʘʷ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʧʨʝʨʳʚʠʩʪʘʷ, ʠʤʝʝʪ ʚʠʜ ʮʝʧʦʯʢʠ ʠʟ 

ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʩʪʨʦʤʝ 

ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʳ ʠ ʧʨʦʩʪʠʨʘʶʱʠʭʩʷ 

ʤʝʞʜʫ ʚʳʚʦʜʥʳʤʠ ʧʨʦʪʦʢʘʤʠ ʞʝʣʸʟ. 

ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʩʝʢʨʝʪʦʨʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʵʧʠʪʝʣʠʦʮʠʪʦʚ. ʊʘʢ, 

ʧʦʢʨʦʚʥʳʡ ʵʧʠʪʝʣʠʡ ʙʳʣ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʚ ʐʀʂ-ʨʝʘʢʮʠʠ, ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ 

ʚʳʨʘʙʦʪʢʫ ʥʝʡʪʨʘʣʴʥʳʭ 

ʤʫʢʦʧʦʣʠʩʘʭʘʨʠʜʦʚ. ʕʧʠʪʝʣʠʡ ʢʦʥʮʝʚʳʭ 

ʩʝʢʨʝʪʦʨʥʳʡ ʦʪʜʝʣʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʞʝʣʸʟ ʚ ʨʝʘʢʮʠʠ ʩ ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ 

ʧʦʢʘʟʳʚʘʝʪ ʘʮʠʜʦʬʠʣʴʥʫʶ ʮʠʪʦʧʣʘʟʤʫ ʠ 

ʥʘʣʠʯʠʝ ʢʠʩʣʦʛʦ ʩʝʢʨʝʪʘ ʚ ʚʳʚʦʜʥʳʭ 

ʧʨʦʪʦʢʘʭ. ʆʜʥʘʢʦ, ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ 

ʩʝʢʨʝʪʘ ʚʳʰʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʝʛʦ ʭʘʨʘʢʪʝʨ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʥʝʡʪʨʘʣʴʥʳʤ, ʯʝʤ 

ʢʠʩʣʳʤ (ʈʠʩʫʥʦʢ 4, ɹ).
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ʈʠʩʫʥʦʢ 3 ï ʄʳʰʝʯʥʳʡ ʦʪʜʝʣ ʞʝʣʫʜʢʘ 26 ʩʫʪʦʯʥʦʛʦ ʵʤʙʨʠʦʥʘ ʠʥʜʝʡʢʠ ʢʨʦʩʩʘ "Big-6". 

ɸ) ʄʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ, ʵʦʟʠʥ. ʆʙ. ʭ 40, ʆʢ. ʭ 15. ɹ) ʇʨʦʩʪʳʝ 

ʪʨʫʙʯʘʪʳʝ ʞʝʣʝʟʳ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ, ʵʦʟʠʥ. ʆʙ. ʭ 10, ʆʢ. ʭ10 

 

 

  

ʈʠʩʫʥʦʢ 4 ï ʄʳʰʝʯʥʳʡ ʦʪʜʝʣ ʞʝʣʫʜʢʘ 26 ʩʫʪʦʯʥʦʛʦ ʵʤʙʨʠʦʥʘ ʠʥʜʝʡʢʠ ʢʨʦʩʩʘ "Big-6". 

ɸ) ʂʦʣʣʘʛʝʥʦʚʳʝ ʚʦʣʦʢʥʘ. ʆʢʨʘʩʢʘ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ. ʆʙ. ʭ 20, ʆʢ. ʭ 6,3. ɹ) ʐʠʢ-

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʷʨʢʦ ʢʨʘʩʥʳʝ, ʢʠʩʣʳʝ ʤʫʢʦʧʦʣʠʩʘʭʘʨʠʜʳ ʙʠʨʶʟʦʚʦ-ʛʦʣʫʙʳʝ. 

ʆʢʨʘʩʢʘ: ʐʠʬʬ-ʡʦʜʥʦʡ ʢʠʩʣʦʪʦʡ. ʆʙ. ʭ 40, ʆʢ. ʭ 10 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʩʪʘʚ 

ʠ ʜʠʥʘʤʠʢʘ ʩʝʢʨʝʮʠʠ ʩʝʢʨʝʪʦʨʥʳʭ 

ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʞʝʣʫʜʢʘ ʵʤʙʨʠʦʥʦʚ 

ʠʥʜʝʡʢʠ ʢʨʦʩʩʘ çɹʠʛ-6è ʢ ʢʦʥʮʫ 

ʠʥʢʫʙʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ 

ʟʘʱʠʪʥʦʛʦ ʙʘʨʴʝʨʘ ʚ ʦʪʚʝʪ ʥʘ ʫʩʣʦʚʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ɿʘʢʣʶʯʝʥʠʝ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʞʝʣʫʜʢʘ, ʝʛʦ ʦʪʜʝʣʦʚ, ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʩʪʘʥʦʚʣʝʥʠʝ ʫ ʠʥʜʝʡʢʠ ʢʨʦʩʩʘ çɹʠʛ-6è 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʠʦʜ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʘ. ɼʠʥʘʤʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʪʢʘʥʷʭ ʩʪʝʥʢʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʨʫʢʪʫʨʥʦʡ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ, ʧʦʟʚʦʣʷʶʪ 

ʞʝʣʫʜʢʫ ʜʦʩʪʠʯʴ ʜʝʬʠʥʠʪʠʚʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʢ ʤʦʤʝʥʪʫ ʚʳʣʫʧʣʝʥʠʷ (26-28 

ʩʫʪʦʯʥʦʤʫ ʚʦʟʨʘʩʪʫ). 
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ɻʀʉʊʆʉʊʈʋʂʊʋʈɸ ɾɽʃʋɼʂɸ ʀʅɼɽʁʂʀ ʂʈʆʉʉɸ çɹʀɻ-6è ɺ ʇʆɿɼʅʀʁ 

ʕʄɹʈʀʆʅɸʃʔʅʓʁ ʇɽʈʀʆɼ 

 

ʅʘʜʦʨʦʚ ɸ.ɺ., ɹʫʰʫʢʠʥʘ ʆ.ʉ. 

ʈʝʟʶʤʝ 

 

ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʞʝʣʝʟʠʩʪʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ 26- ʠ 28-ʩʫʪʦʯʥʳʭ ʵʤʙʨʠʦʥʦʚ ʠʥʜʝʡʢʠ 

ʰʠʨʦʢʦʛʨʫʜʦʡ ʧʦʨʦʜʳ ʢʨʦʩʩʘ çɹʀɻï6è ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘʷ ʧʦʜʩʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ, ʚ 

ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʜʦʣʠ ʛʣʫʙʦʢʠʭ ʞʝʣʸʟ, ʧʦʢʘʟʘʚʰʠʭ ʚ ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ 

ʥʘʣʠʯʠʝ ʩʤʝʰʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʝʢʨʝʪʘ ʥʝʡʪʨʘʣʴʥʳʭ ʠ ʢʠʩʣʳʭ ʤʫʢʦʧʦʣʠʩʘʭʘʨʠʜʦʚ. 

ɺʳʨʘʞʝʥʥʘʷ ʨʝʣʴʝʬʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʦʙʫʩʣʦʚʣʝʥʘ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʩʦʩʦʯʢʘʤʠ, 

ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʦʪʢʨʳʚʘʶʪʩʷ ʚʳʚʦʜʥʳʝ ʧʨʦʪʦʢʠ ʞʝʣʝʟ ʚ ʧʦʣʦʩʪʴ ʞʝʣʫʜʢʘ. ɺ ʩʢʣʘʜʢʘʭ ʤʝʞʜʫ 

ʩʦʩʦʯʢʘʤʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʞʝʣʝʟʳ, ʢʦʪʦʨʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʢʘʟʳʚʘʣʠ 

ʥʘʣʠʯʠʝ ʐʀʂ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʡʪʨʘʣʴʥʦʤ ʭʘʨʘʢʪʝʨʝ ʠʭ 

ʩʝʢʨʝʪʘ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʠʥʜʝʡʢʠ ʢʨʦʩʩʘ çɹʠʛ-

6è ʷʚʣʷʝʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʩʪʝʥʢʠ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʩʪʨʦʝʥʠʷ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ. ɺʥʫʪʨʝʥʥʶʶ ʧʦʣʦʩʪʴ ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʚʳʩʪʠʣʘʝʪ 

ʢʫʪʠʢʫʣʘ. ɺʝʱʝʩʪʚʦ ʢʫʪʠʢʫʣʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʚʳʚʦʜʥʳʭ ʧʨʦʪʦʢʘʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʞʝʣʸʟ. 

ʍʘʨʘʢʪʝʨ   ʩʝʢʨʝʮʠʠ ʩʝʢʨʝʪʦʨʥʳʭ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʤʳʰʝʯʥʦʛʦ ʦʪʜʝʣʘ ʞʝʣʫʜʢʘ ʢ ʢʦʥʮʫ 

ʠʥʢʫʙʘʮʠʠ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʟʘʱʠʪʥʦʛʦ ʙʘʨʴʝʨʘ ʥʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ.  
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Summary 
 

The results of histological examination indicated that the morphological feature of the 

glandular stomach of 26-and 28-day old turkey embryos of the broad-chested breed of the BIG-

6crossis a well-developed submucosal base, in which the lobes of deep glands are located, which 

showed the presence of a mixed nature of the secretion of neutral and acid mucopoly saccharides in 

histo-chemical reactions. The pronounced relief of the mucous membrane is due to the formed 

papillae, through which the excretory ducts of the glands open into the stomach cavity. In the folds 

between the papillae there are sur face glands, which mainly showed the presence of CHIC-positive 

substances, which indicates the neutral nature of their secretion. The morphological feature of the 

muscular stomach of the turkeycross"Big-6"is a pronounced asymmetry of the wall, which is due to 

the peculiarity of the structure of the muscular membrane. The inner cavity of the muscular part of 

the stomach is lined with a cuticle. The substance of the cuticle is determined in the excretory ducts 

of the superficial glands. The nature of secretion of secretory epithelial cells of the muscular part of 

the stomach by the end of incubation showed the presence of a protective barrier on the mucous 

membrane.




