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ʕʂʉʇʈɽʉʉ-ʄɽʊʆɼ ɼʀɸɻʅʆʉʊʀʂʀ ʇʈʀ ʕʂʊʆʇɸʈɸɿʀʊʆɿɸʍ ʂʈʋʇʅʆɻʆ 

ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ 

 

ɸʣʠʝʚ ɸ.ʋ.1 ï ʩʦʠʩʢʘʪʝʣʴ, ɹʘʛʘʤʘʝʚ ɹ.ʄ.2 ï ʜ.ʚʝʪ.ʥ., ʄʘʤʙʝʪʦʚ ʄ.ʄ.3 ï ʜ.ʩ.-ʭ.ʥ. 

 
1ɻɹʋ ʈɼ çʍʘʩʘʚʶʨʪʦʚʩʢʦʝ ʛʦʨʦʜʩʢʦʝ ʚʝʪʝʨʠʥʘʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝè 

2ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
3ʌɻɹʆʋ ɺʆ çʉʝʚʝʨʦïʂʘʚʢʘʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʨʤʘʪʠʪʳ, ʵʢʪʦʧʘʨʘʟʠʪʦʟʳ, ʪʝʣʷʪʘ, ʢʣʝʱʠ, ʥʘʩʝʢʦʤʳʝ, ʵʢʩʧʨʝʩʩ-

ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ 

Keywords: dermatitis, ectoparasitosis, calves, ticks, insects, express diagnostic method 

 

ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʨʝʛʠʦʥʦʚ ʉʝʚʝʨʥʦʛʦ 

ʂʘʚʢʘʟʘ ʧʦ ʥʘʣʠʯʠʶ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʜʘʥʥʦʤ 

ʨʝʛʠʦʥʝ ʘʢʮʝʥʪʠʨʦʚʘʥʦ ʚʥʠʤʘʥʠʝ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʷʩʘ ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʝʩʪʝʩʪʚʝʥʥʦ, 

ʫʩʧʝʰʥʦ ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʟʘʜʘʯʫ ʤʦʞʥʦ ʟʘ 

ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʈʘʟʚʠʪʠʝ ʩʢʦʪʦʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʣʶʙʦʛʦ 

ʨʝʛʠʦʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʢʣʶʯʘʝʪ 

ʢʦʥʪʨʦʣʴ ʟʘ ʫʩʣʦʚʠʷʤʠ ʢʦʨʤʣʝʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʦʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʤʥʠʪʴ, ʯʪʦ, ʢʨʦʤʝ ʵʪʦʛʦ, ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ, ʧʨʦʚʝʜʝʥʠʝ ʧʣʘʥʦʚʳʭ ʠ 

ʚʥʝʧʣʘʥʦʚʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʳʭ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʝʟʥʠ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʧʦʨʘʞʝʥʠʷ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʬʝʨʤ 

ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʦʱʫʪʠʤʦʝ ʤʝʩʪʦ ʩʨʝʜʠ 

ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. 

ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʘʩʪʦʨʦʞʠʣʦ ʥʘʩ ʦ 

ʧʦʠʩʢʝ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʙʦʣʝʟʥʝʡ 

ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʠʥʚʘʟʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʟʘʨʘʟʥʳʤʠ ʠ 

ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʧʨʦʮʝʥʪ. ɼʝʨʤʘʪʦʣʦʛʘʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ 

ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʯʠʥʘʤʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʙʦʣʝʟʥʝʡ ʩ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʢʦʞʠ 

ʤʦʛʫʪ ʷʚʠʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʵʢʟʦʛʝʥʥʳʝ ʠ 

ʵʥʜʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʜʦʚʦʣʴʥʦ 

ʯʘʩʪʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢ ʠʭ ʢʣʠʥʠʯʝʩʢʦʤʫ 

ʧʨʦʷʚʣʝʥʠʶ ʠ ʫʩʠʣʠʚʘʶʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ, ʦʩʦʙʝʥʥʦ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʛʦʜʘ [1, 2].  

ʀʟ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʥʘʤ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʧʨʠ ʢʦʞʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʘʨʘʟʠʪʘʨʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʝ ʠ 

ʜʦʚʦʣʴʥʦ ʟʘʪʨʘʪʥʳʝ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ 

ʧʦʨʘʞʝʥʠʡ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʧʦʵʪʘʧʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʩ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʚʳʷʚʣʝʥʠʝʤ 

ʵʢʪʦʧʘʨʘʟʠʪʘ ʠʣʠ ʠʥʪʫʠʪʠʚʥʦ ʚʨʘʯʦʤ, 

ʠʩʭʦʜʷ ʠʟ ʘʥʘʤʥʝʟʘ ʠ ʩʠʤʧʪʦʤʦʚ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʅʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʚʩʝʛʜʘ 

ʠʜʝʘʣʝʥ, ʪʘʢ ʢʘʢ ʧʨʠ ʤʥʦʛʠʭ ʙʦʣʝʟʥʷʭ 

ʠʤʝʶʪʩʷ ʩʭʦʞʠʝ ʧʨʠʟʥʘʢʠ. ɺ ʪʝʯʝʥʠʝ 

ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʝʱʝ ʚ ʧʨʦʰʣʦʤ 

ʩʪʦʣʝʪʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʨʠʤʝʥʷʣʠʩʴ 

ʦʙʱʝʠʟʚʝʩʪʥʳʝ ʤʝʪʦʜʠʢʠ ʜʠʘʛʥʦʩʪʠʢʠ ʢʘʢ 

ʤʦʨʪʘʣʴʥʳʝ, ʪʘʢ ʠ ʘʤʦʨʪʘʣʴʥʳʝ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʛʨʦʤʥʫʶ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ 

ʥʝʫʜʦʙʦʚʘʨʠʤʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʠʭ 

ʧʨʦʚʝʜʝʥʠʷ. 

ɺʦʟʥʠʢʘʶʱʘʷ ʧʨʦʙʣʝʤʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʥʘʩ ʢ ʥʘʧʨʘʚʣʝʥʥʦʤʫ 

ʧʦʠʩʢʫ ʚʦʧʨʦʩʦʚ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ 

ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʜʣʷ ʪʦʯʥʦʛʦ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ 

ʵʢʪʦʧʘʨʘʟʠʪʘ ʠ ʧʘʪʦʛʝʥʝʟʘ ʚʦʟʥʠʢʘʶʱʝʛʦ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ ʢʨʦʤʝ ʦʙʱʝʠʟʚʝʩʪʥʳʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʯʘʛʘ, ʧʫʪʝʤ ʚʟʷʪʠʷ ʩʦʩʢʦʙʦʚ ʩ ʛʨʘʥʠʮ 

ʧʦʨʘʞʝʥʥʦʡ ʠ ʟʜʦʨʦʚʦʡ ʫʯʘʩʪʢʦʚ, ʙʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʜʣʷ 

ʵʢʩʧʨʝʩʩ-ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦ-
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ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ 

ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʳʭ, 

ʯʘʩʪʥʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʍʘʩʘʚʶʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ɼʘʛʝʩʪʘʥ. ɼʣʷ ʵʪʦʛʦ ʨʝʛʫʣʷʨʥʦ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘʤʠ ʧʨʦʚʝʜʝʥʳ 

ʨʘʟʣʠʯʥʳʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʬʦʨʤʝ ʢʣʠʥʠʯʝʩʢʠʭ 

ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʦʚʝʜʝʥʠʡ 

ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ 

ʥʘʣʠʯʠʶ ʢʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʜʝʨʤʘʪʠʪʦʚ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʥʘʣʠʯʠʠ ʵʢʪʦʧʘʨʘʟʠʪʦʚ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʚʝʜʝʥʠʷ 

ʤʝʪʦʜʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣ 

ʧʨʝʜʣʦʞʝʥ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʩ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʚʠʜʘ ʵʢʪʦʧʘʨʘʟʠʪʘʩ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦ-

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ. ɺ ʧʦʩʣʝʜʩʪʚʠʠ 

ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʚʠʜʦʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʢʪʦʧʘʨʘʟʠʪʘ, ʧʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ ʠ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʠ ʢʣʝʱʝʡ 

ʠʣʠ ʥʘʩʝʢʦʤʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʞʠʚʦʪʥʦʛʦ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʩʠʤʧʪʦʤʘʤʠ 

ʧʦʨʘʞʝʥʠʷ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʫ ʞʠʚʦʪʥʳʭ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚ ʦʩʝʥʥʝ-

ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʛʦʜʘ ʩʣʘʙʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʞʠʚʦʪʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ. ʉʫʱʝʩʪʚʝʥʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʣʠʩʴ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʢʘʢ, 

ʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʠʚʦʪʥʳʭ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦ ʤʘʣʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʬʝʨʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʚʷʟʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʚʦʪʥʳʭ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ, ʧʨʠʯʝʤ 

ʙʝʟ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʛʦʥʦʚ ʠ ʧʨʦʛʫʣʦʢ, ʩ 

ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʦ ʝʩʪʴ 

ʧʨʠʙʳʣʠ, ʥʝ ʫʯʠʪʳʚʘʷ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʥʝʛʘʪʠʚʥʳʝ ʘʩʧʝʢʪʳ. ʇʨʠ ʪʘʢʦʡ ʬʦʨʤʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤʦ ʛʨʘʤʦʪʥʦ ʠ 

ʦʪʯʝʪʣʠʚʦ ʨʘʩʧʣʘʥʠʨʦʚʘʪʴ ʩʭʝʤʫ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʠ 

ʩʪʨʦʛʦʤ ʠʭ ʚʳʧʦʣʥʝʥʠʠ. ʇʨʠ ʨʝʛʫʣʷʨʥʦʤ 

ʢʣʠʥʠʯʝʩʢʦʤ ʦʩʤʦʪʨʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʠ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ 

ʞʠʚʦʪʥʳʭ ʧʦ ʢʚʘʨʪʘʣʘʤ ʥʘʤʠ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʝʝ ʥʝʛʘʪʠʚʥʳʝ ʘʩʧʝʢʪʳ: 

1) ʥʘʨʫʰʝʥʠʝ ʩʭʝʤʳ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʯʠʥʘʤ; 2) ʜʦʚʦʣʴʥʦ 

ʯʘʩʪʦ ʦʪʩʫʪʩʪʚʠʝ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʩ ʜʨʫʛʠʭ ʬʝʨʤ 

ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʘʨʘʥʪʠʥʘ ʥʝ ʥʘ ʜʦʣʞʥʦʤ 

ʫʨʦʚʥʝ; 3) ʚʦʧʨʦʩ ʧʦʣʫʯʝʥʠʷ ʧʨʠʧʣʦʜʘ ʠ 

ʝʛʦ ʩʦʭʨʘʥʝʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʦʩʪʘʚʘʣʩʷ ʥʘ ʚʪʦʨʦʤ ʧʣʘʥʝ, ʯʪʦ ʚ ʢʦʨʥʝ ʥʝ 

ʜʦʧʫʩʪʠʤʦ, ʧʨʠ ʵʪʦʤ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʚʘʣʦʩʴ ʧʦʣʫʯʝʥʠʶ 

ʝʞʝʜʥʝʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ï ʤʦʣʦʢʘ; 4) 

ʩʦʜʝʨʞʘʥʠʝ ʤʦʣʦʜʥʷʢʘ ʚ ʛʨʫʧʧʘʭ ʧʨʠ 

ʥʝʥʘʜʣʝʞʘʱʝʤ ʚʝʪʝʨʠʥʘʨʥʦʤ ʢʦʥʪʨʦʣʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʩʣʘʙʣʝʥʠʶ ʠʤʤʫʥʥʦʛʦ 

ʩʪʘʪʫʩʘ ʞʠʚʦʪʥʳʭ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʧʦʨʘʞʝʥʠʝʤ 

ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʠʯʝʤ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʩʦʩʪʘʚʣʷʶʪ ʠʥʚʘʟʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʕʪʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʙʦʣʝʟʥʝʡ ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʧʦʨʘʞʝʥʠʷ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ 

ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʙʦʣʴʰʠʥʩʪʚʘ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ [3, 4] ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʫʶ ʪʨʘʢʪʦʚʢʫ. ʉʨʝʜʠ 

ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʦʪʤʝʯʘʶʪ: ʥʘʨʫʰʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ 

ʞʠʚʦʪʥʳʭ; ʩʠʩʪʝʤʥʳʝ ʧʘʪʦʣʦʛʠʠ; 

ʛʠʧʦʚʠʪʘʤʠʥʦʟʳ; ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ; 

ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʣʝʱʝʡ 

[5] ʠ ʥʘʩʝʢʦʤʳʭ (ʤʝʣʦʬʘʛʦʚ, ʚʰʝʡ, ʙʣʦʭ). 

ʇʨʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʷʭ 

ʩʤʝʰʘʥʥʳʭ ʬʦʨʤ ʥʝʤʘʣʦ ʚʘʞʥʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʧʘʪʦʛʝʥʥʘʷ ʠ ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʘʷ 

ʤʠʢʨʦʬʣʦʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʠʙʢʦʚʘʷ [6, 7]. 

ʇʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʙʦʣʝʟʥʝʡ ʢʦʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʧʘʨʘʟʠʪʘʨʥʦʡ ʵʪʠʦʣʦʛʠʠ ʧʦ ʨʘʥʝʝ 

ʠʟʚʝʩʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ 

ʚʳʩʪʫʧʘʣʠ ʪʘʢʠʝ ʘʩʧʝʢʪʳ, ʢʘʢ 

ʦʙʥʘʨʫʞʝʥʠʝ ʦʯʘʛʘ ʧʦʨʘʞʝʥʠʷ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʘ ʵʢʪʦʧʘʨʘʟʠʪʘʚ ʚ 

ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠ 

ʘʢʘʨʦʣʦʛʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʩʦʩʢʦʙʘ ʩ 

ʤʝʩʪʘ ʧʦʨʘʞʝʥʠʷ. ʊʘʢʠʝ ʘʢʘʨʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʢʦʙʦʚ ʥʝ ʚʩʝʛʜʘ ʜʘʚʘʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʟʘʙʦʨʦʤ ʧʨʦʙ ʩʦʩʢʦʙʦʚ 

ʧʦʚʪʦʨʷʣʦʩʴ, ʠʥʦʛʜʘ ʤʥʦʛʦʢʨʘʪʥʦ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠ 
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ʦʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʵʢʪʦʧʘʨʘʟʠʪʦʚ ʢʘʢ ʙʳʣʘ ʦʧʠʩʘʥʦ ʨʘʥʝʝ, 

ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜ 

ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʚʠʜʘ 

ʵʢʪʦʧʘʨʘʟʠʪʘ, ʧʨʠ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʠ 

ʢʣʝʱʝʡ ʠ ʥʘʩʝʢʦʤʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ 

ʞʠʚʦʪʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ 

ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ. 

ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʵʢʩʧʨʝʩʩ-

ʜʠʘʛʥʦʩʪʠʢʠ ʵʢʪʦʧʘʨʘʟʠʪʦʚ ʫ ʞʠʚʦʪʥʳʭ, 

ʩʦʩʪʦʠʪ ʠʟ ʧʣʦʱʘʜʢʠ ʥʘ ʢʦʪʦʨʦʡ 

ʬʠʢʩʠʨʫʝʪʩʷ ʤʠʥʠʘʪʶʨʥʳʡ ʧʝʨʝʥʦʩʥʦʡ 

ʤʠʢʨʦʩʢʦʧ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʨʝʩʩ-

ʜʠʘʛʥʦʩʪʠʢʠ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ 

ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʧʝʨʝʥʦʩʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ 

(ʥʦʫʪʙʫʢ). ʇʨʠ ʵʪʦʤ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʧʣʦʱʘʜʢʝ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʚʠʜʝ ʧʦʣʦʛʦ 

ʧʨʤ̫ʦʫʛʦʣʴʥʠʢʘ, ʟʘʢʨʝʧʣʝʥʘ ʧʝʨʝʜʚʠʞʥʘʷ 

ʧʘʥʝʣʴ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʚʦʜʠʪʴ ʩʤʝʱʝʥʠʝ ʤʠʢʨʦʩʢʦʧʘ ʩ 

ʦʢʫʣʷʨʥʦʡ ʥʘʩʘʜʢʦʡ ʠ ʦʩʚʝʪʠʪʝʣʝʤ ʚʜʦʣʴ 

ʦʯʘʛʘ ʧʦʨʘʞʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʦʧʪʠʯʝʩʢʘʷ 

ʛʦʣʦʚʢʘ ʤʠʢʨʦʩʢʦʧʘ, ʦʢʫʣʷʨʥʘʷ ʥʘʩʘʜʢʘ ʩ 

ʦʩʚʝʪʠʪʝʣʝʤ ʩʦʝʜʠʥʝʥʳ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤ 

ʢʦʤʧʴʶʪʝʨʦʤ ʧʦʩʨʝʜʩʪʚʦʤ USB-ʧʦʨʪʘ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʝʤʫ ʜʘʥʥʳʭ ʜʣʷ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʵʢʪʦʧʘʨʘʟʠʪʘ. 

 
ʈʠʩʫʥʦʢ 1 ï ʆʙʦʨʫʜʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʵʢʩʧʨʝʩʩ-

ʜʠʘʛʥʦʩʪʠʢʠ ʵʢʪʦʧʘʨʘʟʠʪʦʚ 

 

ʈʠʩʫʥʦʢ 2 ï ʆʙʩʣʝʜʦʚʘʥʠʝ ʩʦʩʢʦʙʘ ʥʘ ʛʨʘʥʠʮʝ ʟʜʦʨʦʚʦʛʦ ʠ ʧʦʨʘʞʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʢʦʞʠ 

ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʜʝʨʤʘʪʠʪʦʚ, ʚʳʟʚʘʥʥʳʭ ʵʢʪʦʧʘʨʘʟʠʪʘʤʠ ʫ 

ʞʠʚʦʪʥʳʭ ʜʘʥʥʫʶ ʧʣʦʱʘʜʢʫ, ʬʠʢʩʠʨʦʚʘʣʠ 

ʥʘ ʛʨʘʥʠʮʝ ʧʦʨʘʞʝʥʥʳʭ ʠ ʟʜʦʨʦʚʳʭ 

ʫʯʘʩʪʢʦʚ ʢʦʞʠ ʩ ʧʦʤʦʱʴʶ ʨʝʟʠʥʦʚʳʭ 

ʬʠʢʩʘʪʦʨʦʚ. ɿʘʪʝʤ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ 

ʧʦʜʚʠʞʥʦʤ ʵʣʝʤʝʥʪʝ ʟʘʢʨʝʧʣʷʣʠ 

ʦʧʪʠʯʝʩʢʫʶ ʛʦʣʦʚʢʫ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʩ 

ʦʢʫʣʷʨʥʦʡ ʥʘʩʘʜʢʦʡ ʠ ʧʦʜʩʚʝʪʢʦʡ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʦʧʠʩʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʩʦʝʜʠʥʷʣʠ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ 

ʠʣʠ ʪʝʣʝʬʦʥʦʤ ʧʦʩʨʝʜʩʪʚʦʤ USB-ʧʦʨʪʘ 
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ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʵʢʪʦʧʘʨʘʟʠʪʘ ʥʘʭʦʜʷʱʝʝ 

ʥʘ ʪʝʣʝ ʞʠʚʦʪʥʦʛʦ. 

ɺ ʧʦʩʣʝʜʩʪʚʠʠ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 316 ʛʦʣʦʚʘʭ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʥʦʩʥʦʛʦ 

ʤʦʙʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

ʪʝʣʝ ʞʠʚʦʪʥʦʛʦ ʚ ʦʯʘʛʝ ʧʦʨʘʞʝʥʠʷ ʟʘ ʦʯʝʥʴ 

ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʠ ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ ʥʘ 

ʜʝʨʤʘʪʠʪ ʠʥʚʘʟʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ 268 ʪʝʣʷʪ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʣʝʱʠ ʠʟ ʨʦʜʘ Psoroptes, 

ʘ ʫ 48 ʪʝʣʷʪ 7-8 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʢʨʦʤʝ 

ʢʣʝʱʝʡ ʠʟ ʨʦʜʘ Psoroptes, ʚ ʧʦʨʘʞʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʢʦʞʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʤʝʣʦʬʘʛʦʚ, 

ʚh ʝʡ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʢʘʨʠʮʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʜʝʨʤʘʪʠʪʘʭ ʚ 

ʮʝʣʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʡ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʢʘʟʘʥʠʷ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ. ʄʝʪʦʜʳ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝ ʚʩʝʛʜʘ 

ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ 

ʧʨʠʯʠʥʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʢʣʠʥʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʜʝʨʤʘʪʠʪʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʦʯʝʥʴ ʩʭʦʜʥʳ. ʕʪʦ ʚʩʝ ʦʧʨʝʜʝʣʷʝʪ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʠʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʱʠʭ, ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ, ʧʨʦʚʝʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ.  

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʤʝʪʦʜ ʵʢʩʧʨʝʩʩïʜʠʘʛʥʦʩʪʠʢʠ 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ ʧʦʟʚʦʣʷʝʪ ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ ʧʨʦʚʝʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ 

ʜʠʘʛʥʦʩʪʠʢʫ ʩ ʫʪʦʯʥʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʠʜʘ ʵʢʪʦʧʘʨʘʟʠʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ 

ʚʳʙʦʨʘ ʧʨʘʚʠʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʦʩʴ: 

ʧʦʩʪʘʥʦʚʢʘ ʜʠʘʛʥʦʟʘ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʝʛʦ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʙʱʝʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʞʠʚʦʪʥʦʛʦ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʢʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʄʝʪʦʜʳ 

ʦʙʱʝʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝ 

ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʧʨʠʯʠʥʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʜʝʨʤʘʪʠʪʦʚ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʜʥʦʦʙʨʘʟʥʳ. ʕʪʦ 

ʚʩʝ ʥʘʩʪʦʨʘʞʠʚʘʝʪ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʣʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ɸʣʠʝʚ ɸ.ʋ., ɹʘʛʘʤʘʝʚ ɹ.ʄ., ʄʘʤʙʝʪʦʚ ʄ.ʄ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚʘʭ ʍʘʩʘʚʶʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. ʂʨʦʤʝ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʘʚʪʦʨʳ ʧʨʠʤʝʥʷʣʠ ʩʦʚʨʝʤʝʥʥʫʶ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ ʪʝʭʥʠʢʫ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʝʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʚʠʜʘ ʵʢʪʦʧʘʨʘʟʠʪʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʵʢʩʧʨʝʩʩʘ-ʜʠʘʛʥʦʩʪʠʢʠ 

ʵʢʪʦʧʘʨʘʟʠʪʦʚ ʫ ʞʠʚʦʪʥʳʭ ʩʦʩʪʦʠʪ ʠʟ ʧʣʦʱʘʜʢʠ, ʥʘ ʢʦʪʦʨʦʡ ʬʠʢʩʠʨʫʝʪʩʷ ʤʠʥʠʘʪʶʨʥʳʡ 

ʧʝʨʝʥʦʩʥʦʡ ʤʠʢʨʦʩʢʦʧ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʨʝʩʩ-ʜʠʘʛʥʦʩʪʠʢʠ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ 

ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʧʝʨʝʥʦʩʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ. ʇʨʠ ʵʪʦʤ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʣʦʱʘʜʢʝ, 

ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʚʠʜʝ ʧʦʣʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʟʘʢʨʝʧʣʝʥʘ ʧʝʨʝʜʚʠʞʥʘʷ ʧʘʥʝʣʴ, ʢʦʪʦʨʘʷ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʩʤʝʱʝʥʠʝ ʤʠʢʨʦʩʢʦʧʘ ʩ ʦʢʫʣʷʨʥʦʡ ʥʘʩʘʜʢʦʡ ʠ ʦʩʚʝʪʠʪʝʣʝʤ ʚʜʦʣʴ 

ʦʯʘʛʘ ʧʦʨʘʞʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʦʧʪʠʯʝʩʢʘʷ ʛʦʣʦʚʢʘ ʤʠʢʨʦʩʢʦʧʘ, ʦʢʫʣʷʨʥʘʷ ʥʘʩʘʜʢʘ ʩ ʦʩʚʝʪʠʪʝʣʝʤ 

ʩʦʝʜʠʥʝʥʳ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ ʧʦʩʨʝʜʩʪʚʦʤ USB-ʧʦʨʪʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 

ʝʤʫ ʜʘʥʥʳʭ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʵʢʪʦʧʘʨʘʟʠʪʘ. 

 

EXPRESS DIAGNOSTIC METHOD FOR ECTOPARASITOSIS OF CATTLE 

 

Aliev A.U., Bagamaev B.M., Mambetov M.M. 

Summary 

 

The article presents the results of surveys carried out on livestock farms in the Khasavyurt 

region of the Republic of Dagestan. In addition to generally accepted diagnostic methods, the 

authors used modern electron microscopic technology, which makes it possible to differentiate the 

type of ectoparasite directly on the surface of the skin of cattle. A device for express diagnostics of 

ectoparasites in animals consists of a platform on which a miniature portable microscope is fixed 

for express diagnostics, connected to a personal laptop computer (laptop). At the same time, on a 

fixed platform, made in the form of a hollow rectangle, a movable panel is fixed, which makes it 

possible to move the microscope with the eyepiece attachment and the illuminator along the lesion, 

while the optical head of the microscope, the eyepiece attachment with the illuminator are 

connected to a personal computer via a USB port with the ability to transfer data to it for 

differentiation of the ectoparasite. 



9  

DOI 10.31588/2413_4201_1883_3_259_9 ʋɼʂ 665.334.7:58.072+612.115.12 

 

ʆɹʑɸʗ ʂʆɸɻʋʃʗʎʀʆʅʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ʂʃɽʊʆʂ ʂʈʆɺʀ ʅɸ ʌʆʅɽ 

ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ ɺɺɽɼɽʅʀʗ ʄɸʉʃɸ ʏɽʈʅʆɻʆ ʊʄʀʅɸ 

 

ɸʣʭʘʩʦʚʘ ʍ.ʄ.1,2 ï ʙʠʦʣʦʛ, ʘʩʧʠʨʘʥʪ 
 

1ɸʋ çʖʛʦʨʩʢʠʡ ʮʝʥʪʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠè 
2ɹʋ ɺʆ ʍʄɸʆ ʖʛʨʳ çʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Nigella sativa, ʤʘʩʣʦ ʯʝʨʥʦʛʦ ʪʤʠʥʘ, ʯʝʨʥʳʡ ʪʤʠʥ, ʯʝʨʥʫʰʢʘ 

ʧʦʩʝʚʥʘʷ, ʪʨʦʤʙʦʧʣʘʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

Keywords: Nigella sativa, black cumin oil, black cumin, black seed, thromboplastic activity 

 

Nigella sativa L., ʠʟʚʝʩʪʥʘʷ ʢʘʢ 

ʯʝʨʥʳʡ ʪʤʠʥ ð ʦʜʥʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ 

ʨʘʩʪʝʥʠʝ ʩʝʤʝʡʩʪʚʘ ʃʶʪʠʢʦʚʳʭ, 

ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ 

ʨʝʛʠʦʥʘ, ʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ 

ɽʚʨʦʧʳ ʠ ɸʟʠʠ [13]. ʉʝʤʝʥʘ ʯʝʨʥʦʛʦ ʪʤʠʥʘ 

ʦʙʣʘʜʘʶʪ ʤʥʦʛʠʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ 

ʬʠʪʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʪʘʢʠʤʠ ʢʘʢ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ, 

ʘʥʪʠʛʠʧʝʨʣʠʧʠʜʝʤʠʯʝʩʢʠʤʠ, 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ, 

ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʫʶ, 

ʠʤʤʫʥʥʫʶ ʠ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ 

ʩʠʩʪʝʤʳ [10, 11, 12, 15, 16]. ɿʘʨʫʙʝʞʥʳʤʠ 

ʘʚʪʦʨʘʤʠ ʙʳʣ ʦʮʝʥʝʥ ʬʠʪʦʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʩʝʤʷʥ ʯʝʨʥʦʛʦ ʪʤʠʥʘ (Nigella sativa 

L.) ʪʫʨʝʮʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɹʳʣʠ 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʫʶ ʤʘʩʩʫ): ʵʬʠʨʥʦʝ ʤʘʩʣʦ 

ï 0,59 %, ʣʠʧʠʜʥʘʷ ʬʨʘʢʮʠʷ ï 37 %, ʩʳʨʦʡ 

ʙʝʣʦʢ ï 22,1 %, ʚʠʪʘʤʠʥʳ ï 3358 ʤʢʛ/100 ʛ, 

ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ï 10922,03 ʤʢʛ/ʛ, 

ʢʣʝʪʯʘʪʢʘ ï 4,2 % ʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʛʣʝʚʦʜʦʚ ï 31,30 %. ʆʩʥʦʚʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʙʳʣʠ ʧ-

ʮʠʤʝʥ ï 26,01 %, ʪʠʤʦʭʠʥʦʥ ï 21,09 %, Ŭ-

ʪʫʡʝʥ ï 9,92 %, ʪʠʤʦʣ ï 8,42 % ʠ ɔ-

ʪʝʨʧʠʥʝʥ ï 5,16 %. ʆʩʥʦʚʥʳʤʠ 

ʥʝʥʘʩʳʱʝʥʥʳʤʠ ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ ʚ 

ʣʠʧʠʜʥʦʡ ʬʨʘʢʮʠʠ ʙʳʣʠ ʣʠʥʦʣʝʚʘʷ 

ʢʠʩʣʦʪʘ ï 43,43 % ʠ ʦʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ï 

21,56 %, ʘ ʦʩʥʦʚʥʦʡ ʥʘʩʳʱʝʥʥʦʡ ʞʠʨʥʦʡ 

ʢʠʩʣʦʪʦʡ ʙʳʣʘ ʧʘʣʴʤʠʪʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ï 

9,62 %. ʆʩʥʦʚʥʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, 

ʧʨʠʩʫʪʩʪʚʦʚʘʚʰʠʤʠ ʚ ʩʝʤʝʥʘʭ ʯʝʨʥʦʛʦ 

ʪʤʠʥʘ, ʙʳʣʠ: ʘʨʛʠʥʠʥ ï 20,12 ʛ ʥʘ 100 ʛ 

ʙʝʣʢʘ, ʛʣʫʪʘʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ï 16,25 ʛ ʥʘ 

100 ʛ ʙʝʣʢʘ ʠ ʣʝʡʮʠʥ ï 10,01 ʛ ʥʘ 100 ʛ 

ʙʝʣʢʘ. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʤʠʥʝʨʘʣʘʤʠ ʙʳʣʠ 

Ca ï 3,54 ʤʛ/ʛ, K ï 3,265 ʤʛ/ʛ ʠ P ï 2,234 

ʤʛ/ʛ. ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, 

ʩʝʤʝʥʘ ʯʝʨʥʦʛʦ ʪʤʠʥʘ ʷʚʣʷʶʪʩʷ ʙʦʛʘʪʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʥʠʘʮʠʥʘ ï 2,323 ʤʛ/100 ʛ [13]. 

ʉʦʩʪʘʚ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʬʠʪʦʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʥʝʙʦʣʴʰʦʡ 

ʩʪʝʧʝʥʠ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʫ ʨʘʟʥʳʭ 

ʘʚʪʦʨʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʩʪ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʩʝʤʷʥ.  

ɻʣʫʙʦʢʦʝ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʦʛʦ ʧʨʦʬʠʣʷ Nigella sativa L. ʘ ʪʘʢʞʝ 

ʝʛʦ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʠ ʚʢʫʩʦʚʳʭ ʩʚʦʡʩʪʚ 

ʦʧʨʝʜʝʣʷʶʪ ʟʥʘʯʠʤʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ 

ʤʷʛʢʦ ʚʦʟʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʩʠʩʪʝʤʫ 

ʛʝʤʦʩʪʘʟʘ. 

ʃʠʧʦʧʝʨʦʢʩʠʜʘʮʠʷ ʢʣʝʪʦʯʥʳʭ 

ʤʝʤʙʨʘʥ ï ʵʪʦ ʧʨʦʮʝʩʩ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʨʘʟʨʫʰʝʥʠʷ ʣʠʧʠʜʦʚ ʚ ʤʝʤʙʨʘʥʘʭ ʢʣʝʪʦʢ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ. 

ʊʨʦʤʙʦʮʠʪʘʨʥʳʝ ʢʣʝʪʢʠ ʪʘʢ ʞʝ ʤʦʛʫʪ 

ʧʦʜʚʝʨʛʘʪʴʩʷ ʦʢʠʩʣʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ ʚ 

ʪʨʦʤʙʦʮʠʪʘʨʥʳʭ ʢʣʝʪʢʘʭ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʜʫʢʪʳ 

ʦʢʠʩʣʝʥʠʷ, ʚʳʟʳʚʘʶʱʠʝ ʜʘʣʴʥʝʡʰʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʢʣʝʪʦʢ ʠ 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʪʘʢʠʝ ʢʘʢ ʘʢʪʠʚʘʮʠʷ 

ʤʝʤʙʨʘʥʥʳʭ ʬʦʩʬʦʣʠʧʘʟ ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʤʘʪʨʠʮ ʜʣʷ ʟʘʧʫʩʢʘ ʢʘʩʢʘʜʘ 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʛʝʤʦʩʪʘʟʘ. 

ʀʟʫʯʝʥʠʝ ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ ʠ ʝʝ ʚʣʠʷʥʠʷ 

ʥʘ ʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʳ ʷʚʣʷʝʪʩʷ 
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ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ 

ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ 

ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʣʝʯʝʥʠʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʬʫʥʢʮʠʡ ʢʣʝʪʦʢ ʠ ʛʝʤʦʩʪʘʟʘ [6]. ʈʘʥʝʝ 

ʥʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʚʚʝʜʝʥʠʝ ʄʏʊ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʛʝʤʦʢʦʘʛʫʣʷʮʠʦʥʥʳʝ ʩʜʚʠʛʠ ʧʨʠ ʵʢʟʦ- ʠ 

ʵʥʜʦʛʝʥʥʦʡ ʪʨʦʤʙʠʥʝʤʠʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʩʣʘʙʣʷʪʴ ʦʢʩʠʜʘʪʠʚʥʳʝ 

ʨʝʘʢʮʠʠ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʩʚʦʡʩʪʚʘʤ [1, 2]. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʩʚʦʡʩʪʚ 

ʪʨʦʤʙʦʮʠʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʠʭ ʫʯʘʩʪʠʝ 

ʚ ʛʝʤʦʩʪʘʟʝ ʷʚʣʷʝʪʩʷ ʪʨʦʤʙʦʧʣʘʩʪʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ (ʊʇɸ). ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ 

ʢʦʘʛʫʣʷʮʠʦʥʥʦ-ʘʢʪʠʚʥʳʭ ʬʦʩʬʦʣʠʧʠʜʦʚ, 

ʢʦʪʦʨʳʝ ʣʦʢʘʣʠʟʫʶʪʩʷ ʢʘʢ ʚ ʥʘʨʫʞʥʦʤ, ʪʘʢ 

ʠ ʚʥʫʪʨʝʥʥʝʤ ʩʣʦʷʭ ʤʝʤʙʨʘʥ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʤʳ ʠʟʫʯʠʣʠ ʊʇɸ ʮʝʣʴʥʳʭ ʢʣʝʪʦʢ, 

ʦʮʝʥʠʚʘʷ ʝʝ ʢʘʢ ʦʙʱʫʶ ʢʦʘʛʫʣʷʮʠʦʥʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ [5]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʨʠʪʨʦʮʠʪʦʚ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʤʝʜʠʮʠʥʩʢʦʡ 

ʥʘʫʢʝ ʠ ʟʘʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʩʢʘʪʴ 

ʧʫʪʠ ʝʛʦ ʢʦʨʨʝʢʮʠʠ ʧʨʠ ʩʦʩʪʦʷʥʠʷʭ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʢʦʨʝʥʠʝʤ ʥʝʧʨʝʨʳʚʥʦ 

ʧʨʦʪʝʢʘʶʱʝʛʦ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ [9], 

ʧʦʩʢʦʣʴʢʫ ʵʨʠʪʨʦʮʠʪʳ, ʧʦʤʠʤʦ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʬʫʥʢʮʠʠ, ʠʛʨʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ 

ʛʝʤʦʩʪʘʟʘ [7]. ʅʘʨʫʰʝʥʠʷ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ 

ʵʨʠʪʨʦʮʠʪʦʚ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʩʛʫʱʘʪʴʩʷ, 

ʘʛʨʝʛʠʨʦʚʘʪʴʩʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʦʡ ʠ ʜʨʫʛʠʤʠ ʢʣʝʪʢʘʤʠ 

ʢʨʦʚʠ, ʯʪʦ ʤʦʞʝʪ ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʛʝʤʦʩʪʘʟʘ ʠ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ.  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʵʨʠʪʨʦʮʠʪʘʭ, 

ʢʘʢ ʠ ʚ ʪʨʦʤʙʦʮʠʪʘʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ 

ʥʦʩʠʪʝʣʷʤʠ ʊʇɸ ʷʚʣʷʶʪʩʷ ʘʩʩʠʤʝʪʨʠʯʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʙʠʣʠʧʠʜʥʦʤ ʩʣʦʝ 

ʤʝʤʙʨʘʥʥʳʝ ʬʦʩʬʦʣʠʧʠʜʳ. ʇʨʠ 

ʨʘʟʨʫʰʝʥʠʠ ʢʣʝʪʦʢ ʠʣʠ ʵʢʩʧʨʝʩʩʠʨʦʚʘʥʠʠ 

ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥ 

ʬʦʩʬʦʣʠʧʠʜʳ ʠʥʪʝʥʩʠʚʥʦ ʚʢʣʶʯʘʶʪʩʷ ʚ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʪʨʦʤʙʠʥʘʟʳ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʣʶʙʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʩʢʘʟʳʚʘʶʱʠʝʩʷ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʤʝʤʙʨʘʥʥʳʭ ʩʪʨʫʢʪʫʨ (ʚ 

ʯʘʩʪʥʦʩʪʠ ï ʨʦʩʪ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʣʠʧʠʜʦʚ) ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ 

ʤʦʜʠʬʠʢʘʪʦʨʘʤʠ ʊʇɸ ʢʣʝʪʦʢ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʥʘʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʤʘʩʣʘ ʯʝʨʥʦʛʦ ʪʤʠʥʘ ʥʘ 

ʪʨʦʤʙʦʧʣʘʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʮʝʣʴʥʳʭ 

ʢʣʝʪʦʢ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 28 ʩʘʤʮʦʚ ʥʝ 

ʠʥʙʨʝʜʥʳʭ ʙʝʣʳʭ ʢʨʳʩ. ɾʠʚʦʪʥʳʝ 

ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ ʩʤʝʰʘʥʥʦʤ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʧʠʪʘʥʠʠ ʩ ʦʧʪʠʤʘʣʴʥʳʤ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʙʝʣʢʦʚ, ʣʠʧʠʜʦʚ ʠ 

ʫʛʣʝʚʦʜʦʚ ʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ, 

ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʣʘ ʧʦ 14 ʦʩʦʙʝʡ: 

ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ) ʠ ʦʧʳʪʥʘʷ ï 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʘʚʰʠʭ ʩ ʧʠʱʝʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʫʶ ʜʦʙʘʚʢʫ çʄʘʩʣʦ 

ʯʝʨʥʦʛʦ ʪʤʠʥʘ ʕʬʠʦʧʩʢʦʝè 

(ʧʨʦʠʟʚʦʜʠʪʝʣʴ çɾʠʚʦʝ ʤʘʩʣʦè) ʚ ʜʦʟʝ ʧʦ 

1 ʤʣ ʥʘ ʢʘʞʜʫʶ ʦʩʦʙʴ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 

21 ʩʫʪʢʠ. ɼʦʟʳ ʠʟʫʯʘʝʤʦʡ ʩʫʙʩʪʘʥʮʠʠ ʜʣʷ 

ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʘʜʝʢʚʘʪʥʳʤʠ 

ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʜʦʟʘʤ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʥʝ 

ʚʳʟʳʚʘʶʱʠʤʠ ʪʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ɸʢʪʠʚʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ 

ʨʝʢʘʣʴʮʠʬʠʢʘʮʠʠ ʙʝʜʥʦʡ ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʧʣʘʟʤʳ (ɸɺʈ(ppp)) ʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʝ 

ʚʨʝʤʷ ʨʝʢʘʣʴʮʠʬʠʢʘʮʠʠ ʙʦʛʘʪʦʡ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʳ (ɸɺʈ(prp)) 

ʚʳʷʚʣʷʣʠ ʨʫʯʥʳʤ ʤʝʪʦʜʦʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʨʝʘʢʪʠʚʦʚ 

çʊʝʭʥʦʣʦʛʠʷ-ʩʪʘʥʜʘʨʪè. ʆʙʱʫʶ 

ʢʦʘʛʫʣʷʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʪʨʦʤʙʦʮʠʪʦʚ 

(ʆʂɸʊ), ʦʮʝʥʠʚʘʣʠ ʚ ʧʨʦʮʝʥʪʘʭ [5]. 

ɺʳʜʝʣʝʥʠʝ ʠ ʦʪʤʳʚʢʫ ʮʝʣʴʥʳʭ 

ʵʨʠʪʨʦʮʠʪʦʚ ʜʣʷ ʦʧʳʪʦʚ in vitro ʧʨʦʚʦʜʠʣʠ 

ʩʦʛʣʘʩʥʦ ʦʧʠʩʘʥʠʷʤ ʀ.ʗ. ɸʰʢʠʥʘʟʠ [3]. 

ʕʨʠʪʨʦʮʠʪʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʠʞʜʳ 

ʦʪʤʳʚʘʣʠ ʦʭʣʘʞʜʝʥʥʳʤ ʟʘʙʫʬʝʨʝʥʥʳʤ 0,9 

% ʨʘʩʪʚʦʨʦʤ NaCl ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:9, 

ʧʦʩʣʝ ʯʝʛʦ ʧʦʜʙʠʨʘʣʠ ʨʘʟʚʝʜʝʥʠʷ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʫʢʦʨʘʯʠʚʘʶʱʠʝ ʚʨʝʤʷ 

ʩʚʝʨʪʳʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ɸʏʊɺ ï 0,1 ʤʣ ʈʈʈ 
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+ 0,02 ʤʣ ʢʘʦʣʠʥʘ + 0,1 ʤʣ ʠʩʩʣʝʜʫʝʤʦʡ 

ʚʟʚʝʩʠ (ʠʣʠ 0,9 % NaCl ʚ ʢʦʥʪʨʦʣʝ) + 0,1 

ʤʣ ʉʘʉl2. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʪʨʦʤʙʦʧʣʘʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʮʝʣʴʥʳʭ 

ʵʨʠʪʨʦʮʠʪʦʚ ʫ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʘʣʠ ʚ ʩʚʦʝʤ ʨʘʮʠʦʥʝ 

ʄʏʊ ʦʢʘʟʘʣʘʩʴ ʥʘ 18,4 % ʥʠʞʝ, ʯʝʤ ʫ ʪʝʭ 

ʦʩʦʙʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʫʯʘʣʠ ʄʏʊ 

(ʨʘʟʚʝʜʝʥʠʝ 1/50). ɼʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʳ 

ʧʦʚʪʦʨʠʣʠ ʦʧʳʪʳ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʨʘʟʚʝʜʝʥʠʷʤʠ (1/100; 1/200) ʠ ʧʦʣʫʯʠʣʠ 

ʩʭʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʫʯʝʥʥʦʝ ʥʘʤʠ ʨʘʥʝʝ ʦʛʨʘʥʠʯʝʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʃʇʆ, ʚʳʟʳʚʘʝʤʦʝ ʚʚʝʜʝʥʠʝʤ 

ʤʘʩʣʘ ʯʝʨʥʦʛʦ ʪʤʠʥʘ, ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʪʨʦʤʙʦʧʣʘʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʮʝʣʴʥʳʭ 

ʢʣʝʪʦʢ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʨʝʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚʘʭ ʢʨʦʚʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʝʝ 

ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʊʨʦʤʙʦʧʣʘʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ ʤʘʩʣʘ ʯʝʨʥʦʛʦ 

ʪʤʠʥʘ (ʧʦ 14 ʢʨʳʩ ʚ ʛʨʫʧʧʝ), ʄ Ñ m 

çʇʦʢʘʟʘʪʝʣʴè 
ʕʨʠʪʨʦʮʠʪʳ (ʮʝʣʴʥʳʝ ʢʣʝʪʢʠ) 

ʄʏʊ ʥʝ ʧʦʣʫʯʘʣʠ ʅʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ ʄʏʊ 

ɸɺʈ, ʩ 65,3Ñ3,7 82,3Ñ4,0* 

ʉʪʝʧʝʥʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʢʦʥʪʨʦʣʷ, % 29,3 10,9 

ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ (ʈ<0,05) ʫʢʘʟʘʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʢʘʟʘʪʝʣʶ ʠʟ ʣʝʚʦʡ ʢʦʣʦʥʢʠ; 

ɸɺʈ ʚ ʢʦʥʪʨʦʣʝ ï 92,4Ñ3,9 ʩ 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʄʏʊ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʫʤʝʥʴʰʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʢʣʝʪʦʢ ʢʦʘʛʫʣʷʮʠʦʥʥʦ-

ʘʢʪʠʚʥʳʭ ʬʦʩʬʦʣʠʧʠʜʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ, ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʘʷ 

ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠʥʪʘʢʪʥʳʭ 

ʵʨʠʪʨʦʮʠʪʦʚ. ɹʝʟʫʩʣʦʚʥʦ, ʜʘʥʥʳʡ 

ʤʝʭʘʥʠʟʤ ʩʪʘʥʦʚʠʪʩʷ ʟʥʘʯʠʤʳʤ ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʘʢʪʠʚʘʮʠʝʡ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ, 

ʫʭʫʜʰʝʥʠʝʤ ʛʝʤʦʜʠʣʶʮʠʠ ʠ ʧʦʚʳʰʝʥʥʳʤ 

ʨʠʩʢʦʤ ʪʨʦʤʙʦʟʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʫʤʝʥʴʰʝʥʠʝ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʣʠʧʠʜʦʚ ʚ ʵʨʠʪʨʦʮʠʪʘʭ (ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ 

ʨʘʥʝʝ) ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʟʫʯʘʝʤʦʡ ʤʠʢʩ-

ʩʫʙʩʪʘʥʮʠʠ ʟʘʱʠʱʘʝʪ ʢʣʝʪʢʠ ʦʪ 

ʨʘʟʨʫʰʝʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʠʭ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʮʝʩʩʘʭ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ. 

 

ʊʘʙʣʠʮʘ 2 ï ʆʙʱʘʷ ʢʦʘʛʫʣʷʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʩʦʩʪʦʷʥʠʝ ʧʣʘʟʤʦʢʦʘʛʫʣʷʮʠʠ 

ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ ʤʘʩʣʘ ʯʝʨʥʦʛʦ ʪʤʠʥʘ (ʧʦ 14 ʢʨʳʩ ʚ ʛʨʫʧʧʝ), ʄ Ñ m 

ʇʦʢʘʟʘʪʝʣʴ ʄʏʊ ʥʝ ʧʦʣʫʯʘʣʠ ʅʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ ʄʏʊ 

ʆʂɸʊ, % 57,4Ñ2,5 48,1Ñ1,0* 

ɸɺʈPPP, ʩ 76,0Ñ4,8 88,8Ñ3,8* 

ɸɺʈPRP, ʩ 35,1Ñ1,3 42,7Ñ1,7* 

ʇʨʠʤʝʯʘʥʠʝ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ (ʈ <0,05) ʫʢʘʟʘʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʠʟ ʣʝʚʦʡ ʢʦʣʦʥʢʠ 

 

ʀʟʫʯʝʥʠʝ ʢʦʘʛʫʣʷʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

ʪʨʦʤʙʦʮʠʪʦʚ ʪʘʢʞʝ ʚʳʷʚʠʣʦ ʠʭ ʩʥʠʞʝʥʠʝ 

ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ï ʥʘ 9,3 % 

(ʊʘʙʣʠʮʘ 2). 

ɿʘʢʣʶʯʝʥʠʝ. ʊʨʦʤʙʦʮʠʪʳ ʠ 

ʵʨʠʪʨʦʮʠʪʳ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ 

ʛʝʤʦʩʪʘʟʝ, ʠ ʥʘ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʤʦʛʫʪ ʚʣʠʷʪʴ ʠʟʤʝʥʝʥʠʷ 

ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʦʢ, ʥʘʣʠʯʠʝ ʵʥʜʦʛʝʥʥʳʭ ʠʣʠ 

ʵʢʟʦʛʝʥʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʠ 

ʘʟʦʪʘ. ɼʘʥʥʳʝ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʢʘʢ ʧʨʠ ʘʢʪʠʚʘʮʠʠ 

ʛʝʤʦʩʪʘʟʘ ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ 

ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ, ʪʘʢ ʠ ʘʢʪʠʚʘʮʠʷ 

ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʩʢʦʨʝʥʠʶ ʪʨʦʤʙʠʥʦʛʝʥʝʟʘ. ʋʢʘʟʘʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ 

ʚʟʘʠʤʦʧʦʪʝʥʮʠʨʫʶʱʠʤʠ ʧʦ ʪʠʧʫ 

çʪʨʦʤʙʠʥʝʤʠʷ Ÿ ʘʢʪʠʚʘʮʠʷ ʃʇʆ Ÿ 

ʘʢʪʠʚʘʮʠʷ ʪʨʦʤʙʠʥʝʤʠʠ Ÿ éè ʠʣʠ 
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çʘʢʪʠʚʘʮʠʷ ʃʇʆ Ÿ ʘʢʪʠʚʘʮʠʷ 

ʪʨʦʤʙʠʥʝʤʠʠ Ÿ ʘʢʪʠʚʘʮʠʷ ʃʇʆ Ÿ éè 

[6]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʦʛʘʱʝʥʠʝ ʧʠʱʝʚʦʛʦ 

ʨʘʮʠʦʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʦʡ 

çʄʘʩʣʦ ʯʝʨʥʦʛʦ ʪʤʠʥʘ ʕʬʠʦʧʩʢʦʝè 

ʦʢʘʟʳʚʘʝʪ ʠʥʛʠʙʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʪʨʦʤʙʦʧʣʘʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ 

ʢʨʦʚʠ, ʯʪʦ ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʝʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʩʠʩʪʝʤʫ ʛʝʤʦʩʪʘʟʘ ʚ ʢʘʯʝʩʪʚʝ 

ʩʨʝʜʩʪʚʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 
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ʆɹʑɸʗ ʂʆɸɻʋʃʗʎʀʆʅʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ʂʃɽʊʆʂ ʂʈʆɺʀ ʅɸ ʌʆʅɽ 

ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ ɺɺɽɼɽʅʀʗ ʄɸʉʃɸ ʏɽʈʅʆɻʆ ʊʄʀʅɸ 

 

ɸʣʭʘʩʦʚʘ ʍ.ʄ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʘʩʣʘ ʯʝʨʥʦʛʦ ʪʤʠʥʘ (ʄʏʊ) 

ʥʘ ʪʨʦʤʙʦʧʣʘʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʮʝʣʴʥʳʭ ʢʣʝʪʦʢ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʪʨʦʤʙʦʧʣʘʩʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʮʝʣʴʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʦʢʘʟʘʣʘʩʴ ʥʘ 18,4 % ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʀʟʫʯʝʥʠʝ ʢʦʘʛʫʣʷʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʪʨʦʤʙʦʮʠʪʦʚ 

ʚʳʷʚʠʣʦ ʠʭ ʩʥʠʞʝʥʠʝ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 9,3 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʦʝ 

ʥʘʤʠ ʨʘʥʝʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ, ʚʳʟʳʚʘʝʤʦʝ ʚʚʝʜʝʥʠʝʤ ʄʏʊ, 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʪʨʦʤʙʦʧʣʘʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʮʝʣʴʥʳʭ ʢʣʝʪʦʢ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ 

ʨʝʦʣʦʛʠʠ ʢʨʦʚʠ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʝʝ ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʄʏʊ, ʦʛʨʘʥʠʯʠʚʘʷ ʧʨʦʮʝʩʩʳ ʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʫʤʝʥʴʰʘʶʪ ʵʢʩʧʨʝʩʩʠʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʣʝʪʦʢ ʢʦʘʛʫʣʷʮʠʦʥʥʦ-ʘʢʪʠʚʥʳʭ 

ʬʦʩʬʦʣʠʧʠʜʦʚ, ʯʝʤ ʫʚʝʣʠʯʠʚʘʝʪ ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠʥʪʘʢʪʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʩʣʘʙʣʝʥʠʝ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʠʟʫʯʘʝʤʦʡ ʤʠʢʩʪ-ʩʫʙʩʪʘʥʮʠʠ ʦʛʨʘʞʜʘʝʪ ʠʭ ʦʪ ʧʦʚʳʰʝʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʤʝʥʴʰʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʠʷ ʢʣʝʪʦʢ ʚ ʩʚʝʨʪʳʚʘʥʠʠ ʢʨʦʚʠ. 

 

TOTAL COAGULATION ACTIVITY OF BLOOD CELLS AGAINST THE BACKGROUND OF 

ADDITIONAL ADMINISTRATION OF BLACK CUMIN OIL  

 

Alkhasova H.M. 

Summary 

 

The aim of our study was to study the effect of black cumin oil (BCO) on the thromboplastic 

activity of whole cells. The results of the study showed that the thromboplastic activity of whole 

erythrocytes in animals of the experimental group was 18.4% lower than in the control group. The 

study of the coagulation properties of platelets revealed their decrease in animals of the 

experimental group by 9.3%. Thus, the previously identified limitation of lipoperoxidation 

processes caused by the introduction of BCO affects the thromboplastic activity of whole cells, and, 

consequently, on the rheology of blood and the maintenance of its hemostatic potential. The data 

obtained indicate that, by limiting the processes of lipoperoxidation, on the one hand, they reduce 

the expression of coagulatively active phospholipids on the cell surface, which increases the 

hemostatic potential of intact erythrocytes. On the other hand, the weakening of lipid peroxidation 

in erythrocytes under the influence of the studied mixed substance protects them from increased 

destruction and, consequently, reduces the possibility of cell participation in blood clotting.
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ɹʘʨʘʪʦʚ ʄ.ʆ. ï ʜ.ʚʝʪ.ʥ. 

 

ʇʨʠʢʘʩʧʠʡʩʢʠʡ ʟʦʥʘʣʴʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʠʥʩʪʠʪʫʪ ï ʬʠʣʠʘʣ 

ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥè  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʙʝʨʢʫʣʝʟ, ʢʫʨʳ, ʜʠʘʛʥʦʩʪʠʢʘ, ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʢʣʠʥʠʯʝʩʢʠʝ, ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ, ʢʨʦʚʷʥʦ-ʢʘʧʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʘʛʛʣʶʪʠʥʘʮʠʠ, ʟʘʨʘʞʝʥʠʝ 

Keywords: tuberculosis, chickens, diagnostics, allergic studies, clinical, pathological, 

blood-droplet agglutination reaction, infection 

 

ʊʫʙʝʨʢʫʣʝʟ ʧʪʠʮ ʥʘʥʦʩʠʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʪʘʢ 

ʢʘʢ ʚʳʟʳʚʘʝʪ ʧʘʜʝʥʠʝ ʷʡʮʝʥʦʩʢʦʩʪʠ, 

ʧʦʪʝʨʶ ʚʝʩʘ ʠ ʧʘʜʝʞ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʙʦʣʝʚʰʝʡ ʧʪʠʮʳ. ɽʩʣʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʝ 

ʧʨʠʥʷʪʴ ʨʝʰʠʪʝʣʴʥʳʭ ʤʝʨ ʙʦʨʴʙʳ ʩ 

ʪʫʙʝʨʢʫʣʝʟʦʤ, ʦʥ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʩʷ 

ʚ ʭʦʟʷʡʩʪʚʝ, ʦʭʚʘʪʠʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʧʪʠʮ ʠ ʧʦʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ ʩʘʤʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʪʠʮʝʬʘʙʨʠʢʠ [2, 9]. 

ʇʦʷʚʣʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʪʫʙʝʨʢʫʣʝʟʘ ʧʪʠʮ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʫʱʝʨʙʦʤ ʪʦʣʴʢʦ ʜʣʷ ʧʪʠʮʝʚʦʜʩʪʚʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʫʙʝʨʢʫʣʝʟ ʧʪʠʮ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʩʚʠʥʝʡ, ʪʘʢʞʝ ʚʳʷʚʣʷʶʪʩʷ ʩʣʫʯʘʠ 

ʟʘʨʘʞʝʥʠʷ ʪʫʙʝʨʢʫʣʝʟʦʤ ʦʪ ʧʪʠʮ ʣʦʰʘʜʝʡ, 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʯʝʣʦʚʝʢʘ. ɺʚʠʜʫ 

ʵʪʦʛʦ, ʚʝʪʝʨʠʥʘʨʥʳʝ ʨʘʙʦʪʥʠʢʠ 

ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʪʴ ʙʣʘʛʦʧʦʣʫʯʠʝ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ 

ʧʪʠʮʝ ʧʦʛʦʣʦʚʴʷ, ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʝʛʦ 

ʧʨʠʥʷʪʴ ʨʝʰʠʪʝʣʴʥʳʝ ʤʝʨʳ ʢ ʚʳʷʚʣʝʥʠʶ 

ʚʩʝʡ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʧʪʠʮʳ ʠ ʣʠʢʚʠʜʘʮʠʠ 

ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ [3, 4, 14, 17]. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ 

ʜʠʘʛʥʦʟʘ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʪʫʙʝʨʢʫʣʝʟʘ ʧʪʠʮ 

ʚ ʭʦʟʷʡʩʪʚʝ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʷ ʚʩʝʡ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʤʠʢʦʙʘʢʪʝʨʠʷʤʠ ʧʪʠʮʳ, 

ʙʝʟ ʯʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ 

ʦʟʜʦʨʦʚʣʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʳ ʪʦʯʥʳʝ ʠ 

ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʰʠʨʦʢʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʧʨʘʢʪʠʢʠ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ [6, 15]. 

ʇʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʜʘʥʥʳʤ, ʧʨʝʜʣʦʞʝʥʥʳʝ 

ʧʨʠʞʠʟʥʝʥʥʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ 

ʪʫʙʝʨʢʫʣʝʟʘ ʫ ʢʫʨ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʦʙʥʘʨʫʞʠʪʴ ʚʩʝʭ ʙʦʣʴʥʳʭ. ʅʝʨʝʜʢʦ, ʫ ʢʫʨ 

ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʜʚʫʢʨʘʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʳʷʚʣʷʶʪʩʷ ʧʦʨʘʞʝʥʠʝ ʪʫʙʝʨʢʫʣʝʟʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ, ʯʪʦ 

ʜʝʣʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʪʫʙʝʨʢʫʣʠʥʠʟʘʮʠʠ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤʠ. ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʧʦʩʪʘʥʦʚʢʫ ʜʠʘʛʥʦʟʘ ʠ ʚʳʚʦʜʠʪ 

ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʧʦʩʤʝʨʪʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ 

(ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʡ ʩ ʦʪʙʦʨʦʤ 

ʤʘʪʝʨʠʘʣʘ) [1, 5, 8, 10, 12]. 

ɺ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʤʝʪʦʜʘʭ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʪ ʝʜʠʥʦʛʦ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ, ʙʦʣʝʝ 

ʪʦʛʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʯʘʩʪʦ 

ʥʝʜʦʦʮʝʥʠʚʘʝʪʩʷ ʨʦʣʴ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʨʦʚʷʥʦ-ʢʘʧʝʣʴʥʦʡ 

ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ (ʂʂʈɸ). ʅʝʩʤʦʪʨʷ 

ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʵʪʦʡ ʨʝʘʢʮʠʠ ʚ 

ʜʠʘʛʥʦʩʪʠʢʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʘʥʝʝ 

ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ, ʛʜʝ ʧʦʢʘʟʘʥʘ 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʝʝ ʚ ʚʳʷʚʣʝʥʠʠ 

ʪʫʙʝʨʢʫʣʝʟʘ, ʢʘʢ ʚ ʟʘʧʫʱʝʥʥʦʡ ʬʦʨʤʝ, ʪʘʢ 

ʠ ʫ ʙʦʣʴʥʳʭ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʦʩʥʦʚʘʥʥʘʷ ʦʮʝʥʢʘ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʪʫʙʝʨʢʫʣʝʟʘ ʫ ʢʫʨ [1, 7, 11, 13, 16]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʟʫʯʝʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ 

ʪʫʙʝʨʢʫʣʝʟʘ ʢʫʨ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʭ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠ ʤʘʩʩʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʪʠʮʳ ʙʳʣʦ 

ʟʘʜʘʯʝʡ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ 
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ʪʫʙʝʨʢʫʣʝʟʦʤ ʢʫʨʘʭ, ʚ ʢʦʣʠʯʝʩʪʚʝ 240 

ʛʦʣʦʚ, ʚ ʫʩʣʦʚʠʷʭ ʧʪʠʮʝʚʦʜʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ çʊʘʚʨʠʜʘè ʂʠʟʣʷʨʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. 

ʆʧʳʪʥʫʶ ʧʪʠʮʫ ʨʘʟʜʝʣʠʣʠ ʥʘ 

ʛʨʫʧʧʳ ʠ ʟʘʨʘʟʠʣʠ ʠʥʪʨʘʚʝʥʦʟʥʳʤ, 

ʧʦʜʢʦʞʥʳʤ, ʠʥʪʨʘʤʫʩʢʫʣʷʨʥʳʤ ʠ 

ʧʝʨʦʨʘʣʴʥʳʤ ʤʝʪʦʜʘʤʠ. ʀʟʫʯʘʣʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, 

ʢʣʠʥʠʯʝʩʢʠʡ, ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʡ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʚʢʣʶʯʘʷ ʧʨʠʞʠʟʥʝʥʥʫʶ 

ʬʦʨʤʫ (ʬʝʢʘʣʠʠ). 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʫ ʧʪʠʮ ʯʘʱʝ 

ʧʦʨʘʞʘʶʪʩʷ ʪʫʙʝʨʢʫʣʝʟʦʤ ʧʝʯʝʥʴ ʠ 

ʢʠʰʝʯʥʠʢ, ʤʘʪʝʨʠʘʣʦʤ ʩʣʫʞʠʣʠ 

ʬʝʢʘʣʴʥʳʝ ʤʘʩʩʳ ï ʚʩʝʛʦ 80 ʧʨʦʙ. ʇʨʦʙʳ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʦ ʤʝʪʦʜʫ ɻʦʥʘ, ʧʦʩʝʚʳ 

ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ ʷʠʯʥʳʝ ʩʨʝʜʳ ʇʝʪʨʘʥʴʷʥʠ 

ʠ ʀʝʥʩʝʥʘ. 

ʆʪʙʦʨ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

(ʧʝʯʝʥʴ, ʩʝʣʝʟʝʥʢʘ, ʣʝʛʢʠʝ, ʷʠʯʥʠʢʠ, 

ʢʦʩʪʥʳʡ ʤʦʟʛ, ʧʦ 40 ʧʨʦʙ, ʚʩʝʛʦ 200), 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʭʨʘʥʝʥʠʝ, ʧʨʝʜʧʦʩʝʚʥʫʶ 

ʦʙʨʘʙʦʪʢʫ, ʧʦʜʛʦʪʦʚʢʫ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ 

ʜʨʫʛʠʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠ 

ʩʦʛʣʘʩʥʦ ʩʧʨʘʚʦʯʥʠʢʫ ʧʦ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʤ 

ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʧʦʜ ʨʝʜʘʢʮʠʝʡ 

ʄ.ʆ. ɹʠʨʛʝʨʘ, 1981). 

ɸʣʣʝʨʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

çɺʝʪʝʨʠʥʘʨʥʳʤʠ ʧʨʘʚʠʣʘʤʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ, 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʠ ʠʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʦʪʤʝʥʳ 

ʢʘʨʘʥʪʠʥʘ ʠ ʠʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʶ ʦʯʘʛʦʚ 

ʪʫʙʝʨʢʫʣʝʟʘè ʦʪ 1 ʤʘʨʪʘ 2021 ʛʦʜʘ. 

ʊʫʙʝʨʢʫʣʠʥ ʚʚʦʜʠʣʠ ʜʚʫʢʨʘʪʥʦ, ʯʝʨʝʟ 48 

ʯʘʩʦʚ, ʚ ʜʦʟʝ 0,1 ʤʣ, ʚ ʪʦ ʞʝ ʤʝʩʪʦ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʨʦʚʷʥʦ-ʢʘʧʝʣʴʥʦʡ 

ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ (ʂʂʈɸ) ʢʨʦʚʴ 

ʙʨʘʣʠ ʠʟ ʧʦʜʢʨʳʣʴʮʦʚʦʡ ʚʝʥʳ ʧʝʪʣʝʡ ʠ 

ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ ʩ 

ʘʥʪʠʛʝʥʦʤ (ʛʦʪʦʚʠʣʠ ʠʟ ʩʫʪʦʯʥʦʡ 

ʢʫʣʴʪʫʨʳ ï ʩʤʳʚʘ ʩ ʄʇɸ). ʇʨʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʧʨʦʠʩʭʦʜʠʣʦ 

ʦʩʘʞʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦ ʚ 

ʧʨʝʜʝʣʘʭ 1 ʤʠʥʫʪʳ. 

ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʂʂʈɸ ʩ 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʧʨʦʙʦʡ ʧʨʦʚʦʜʠʣʠ ʥʘ 510 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʟʘʨʘʞʝʥʥʳʭ ʢʫʨʘʭ ʚ 

ʫʩʣʦʚʠʷʭ ʧʪʠʮʝʬʝʨʤʳ çʂʦʣʦʥʪʘʡʩʢʘʷè - 

370 ʛʦʣʦʚ, ʂʌʍ çʈʷʙʘè - 140 ʛʦʣʦʚ, 

ɹʘʙʶʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. ɿʘʨʘʞʝʥʠʝ 

ʧʨʦʚʦʜʠʣʠ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ 

ʜʚʫʢʨʘʪʥʳʤ ʧʝʨʦʨʘʣʴʥʳʤ ʚʚʝʜʝʥʠʝʤ ʩ 

ʢʦʨʤʦʤ, ʩ ʠʥʪʝʨʚʘʣʦʤ 2 ʜʥʷ, 25 ʤʛ ʥʘ 

ʛʦʣʦʚʫ ʧʪʠʯʴʝʛʦ ʚʠʜʘ ʤʠʢʦʙʘʢʪʝʨʠʠ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘʙʣʶʜʘʣʠʩʴ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ 

ʠʩʪʦʱʝʥʠʝ ʫ ʢʫʨ, ʚʷʣʦʩʪʴ, ʧʣʦʭʘʷ 

ʧʦʜʚʠʞʥʦʩʪʴ, ʘʪʨʦʬʠʷ ʛʨʫʜʥʳʭ ʤʳʰʮ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʩʢʨʠʚʣʝʥʥʳʡ ʛʨʝʙʝʥʴ 

ʛʨʫʜʥʦʡ ʢʦʩʪʠ. ʉʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʛʨʝʙʝʥʴ ʠ ʙʦʨʦʜʢʠ ʘʥʝʤʠʯʥʳʝ, 

ʩʣʘʙʘʷ ʷʡʮʝʥʦʩʢʦʩʪʴ, ʧʝʨʴʷ ʚʟʲʝʨʦʰʝʥʳ, 

ʧʦʥʠʞʝʥʥʳʡ ʘʧʧʝʪʠʪ, ʥʝʨʝʜʢʦ ʥʘʙʣʶʜʘʣʠ 

ʧʦʥʦʩ. ɾʠʚʦʡ ʚʝʩ ʟʘʤʝʪʥʦ ʧʘʜʘʣ ʠ ʜʦʭʦʜʠʣ 

ʜʦ 40-50 % ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʝʩʘ. 

ʀʩʪʦʱʝʥʥʳʝ, ʪʷʞʝʣʦʙʦʣʴʥʳʝ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʥʘ ʪʫʙʝʨʢʫʣʠʥ ʜʣʷ 

ʧʪʠʮ ʥʝ ʨʝʘʛʠʨʦʚʘʣʠ (ʘʥʝʨʛʠʷ). ʂʫʨʳ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʠʣʠ ʩʦʤʥʠʪʝʣʴʥʳʤʠ 

ʨʝʘʢʮʠʷʤʠ ʥʘ ʧʝʨʚʦʝ ʚʚʝʜʝʥʠʝ 

ʪʫʙʝʨʢʫʣʠʥʘ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʧʦʚʪʦʨʥʦʝ 

ʚʚʝʜʝʥʠʝ. ʅʘʠʣʫʯʰʠʝ ʩʨʦʢʠ ʫʯʝʪʘ ʨʝʘʢʮʠʠ 

ʦʧʨʝʜʝʣʠʣʠ ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʧʝʨʚʦʡ 

ʪʫʙʝʨʢʫʣʠʥʠʟʘʮʠʠ ʠ ʯʝʨʝʟ 24 ʯʘʩʘ - ʧʦʩʣʝ 

ʧʦʚʪʦʨʥʦʡ. ʋ ʟʜʦʨʦʚʳʭ ʢʫʨ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʨʝʘʢʮʠʷ ʦʪʩʫʪʩʪʚʦʚʘʣʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʝʢʘʣʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʫʜʘʚʘʣʦʩʴ ʠʟʦʣʠʨʦʚʘʪʴ ʢʫʣʴʪʫʨʫ 

ʤʠʢʦʙʘʢʪʝʨʠʡ, ʢʘʢ ʠʟ ʧʨʦʙ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ ʧʪʠʮ ʝʱʝ 

ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʥʘ 

ʪʫʙʝʨʢʫʣʠʥ, ʪʘʢʞʝ ʠʟ ʧʨʦʙ ʧʪʠʮ, 

ʫʪʨʘʪʠʚʰʠʭ ʨʝʘʢʮʠʶ (ʘʥʝʨʛʠʯʥʳʭ). 

ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʝʢʘʣʠʡ ʚʳʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʘʷ ʚ ʧʣʘʥʝ ʨʘʟʥʦʩʘ 

ʠʥʬʝʢʮʠʠ ʙʦʣʴʥʘʷ ʪʫʙʝʨʢʫʣʝʟʦʤ ʧʪʠʮʘ, 

ʵʪʦʪ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʤ (ʊʘʙʣʠʮʘ 1). 
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 ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʞʠʟʥʝʥʥʳʭ ʠ ʧʦʩʤʝʨʪʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 ̄ ʇʨʦʙʳ ʂʦʣ-ʚʦ 
ɺʳʜʝʣʝʥʦ 

ʢʫʣʴʪʫʨ 

ɺ ʪʦʤ ʯʠʩʣʝ 

% 
M. 

avium 
% 

ʂʠʩʣʦʪʦʫʩʪʦʡʯʠʚʳʝ 

ʤʠʢʦʙʘʢʪʝʨʠʠ 

ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʛʨʫʧʧ 

 % 

1. ʇʝʯʝʥʴ 40 19 47,5 13 68,4 6 31,5 

2. ʉʝʣʝʟʝʥʢʘ 40 15 37,5 10 66,6 5 33,3 

3. ʃʝʛʢʠʝ 40 17 42,5 9 52,9 8 47,0 

4. ʗʠʯʥʠʢʠ 40 8 20,0 4 50,0 4 50,0 

5. 
ʂʦʩʪʥʳʡ 

ʤʦʟʛ 

40 22 55,0 11 50,0 11 50,0 

6. 

ʌʝʢʘʣʠʠ, ʚ 

ʪ.ʯ. ʜʦ 

ʧʦʷʚʣʝʥʠʷ 

ʧʦʣʦʞ. 

ʨʝʘʢʮʠʠ 

40 26 65,0 14 53,8 12 46,1 

ɸʥʝʨʛʠʯʥʳʝ 40 33 82,5 18 54,5 15 45,4 

7. ɺʩʝʛʦ: 280 140 50,0 79 56,4 61 43,5 

 

ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʦʪ ʪʨʫʧʦʚ ʧʪʠʮ, 

ʥʘʤ ʥʝ ʫʜʘʚʘʣʦʩʴ ʠʟʦʣʠʨʦʚʘʪʴ ʢʫʣʴʪʫʨʫ ʠʟ 

ʧʝʯʝʥʠ, ʩʝʣʝʟʝʥʢʠ, ʣʝʛʢʠʭ, ʷʠʯʥʠʢʘ, ʥʦ ʪʦ 

ʞʝ ʚʨʝʤʷ ʚʳʜʝʣʷʣʠ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 

ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ. ʇʦʵʪʦʤʫ, ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʧʦʩʝʚʳ ʪʘʢʞʝ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʪʨʫʙʯʘʪʳʭ 

ʢʦʩʪʝʡ. 

ʆʮʝʥʠʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʚʠʜʦʚʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ 

140 ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʠ 

ʧʪʠʯʴʝʛʦ ʚʠʜʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚ 79 

(56,4 %) ʩʣʫʯʘʷʭ, 61 (43,5) ʩʣʫʯʘʝ ï 

ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʳʝ ʥʝʪʫʙʝʨʢʫʣʝʟʥʳʝ 

ʤʠʢʦʙʘʢʪʝʨʠʠ, ʙʝʟ ʚʠʜʦʚʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʥʝ 

ʚʭʦʜʠʣʦ ʚ ʟʘʜʘʯʫ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʇʨʠ ʙʘʢʪʝʨʠʦʩʢʦʧʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ ʠʟ ʧʦʨʘʞʸʥʥʳʭ 

ʦʨʛʘʥʦʚ ʚ ʤʘʟʢʘʭ ʥʝ ʚʩʝʛʜʘ ʚʳʷʚʣʷʣʠʩʴ 

ʤʠʢʦʙʘʢʪʝʨʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʠ ʧʦʩʝʚʘʭ 

ʥʘ ʷʠʯʥʳʝ ʩʨʝʜʳ ʇʝʪʨʘʥʴʷʥʠ ʠ ʀʝʥʩʝʥʘ 

ʧʦʣʫʯʘʣʠ ʨʦʩʪ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ. ʇʦʵʪʦʤʫ 

ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʠ 

ʤʘʟʢʦʚ ʠʟ ʧʦʨʘʞʸʥʥʳʭ ʦʨʛʘʥʦʚ 

ʤʠʢʦʙʘʢʪʝʨʠʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʧʦʩʝʚʳ ʥʘ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ 

ʨʝʘʢʮʠʠ (ʂʂʈɸ) ʩ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʧʨʦʙʦʡ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʢʨʦʚʷʥʦ-

ʢʘʧʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʡ ʚʳʰʝ 

(ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ- 

ʧʨʘʚʦʚʘʷ ʬʦʨʤʘ 

ʂʦʣ-ʚʦ 

ʠʩʩʣʝʜʦʚ. 

ʧʪʠʮʳ 

ɺʳʷʚʣʝʥʦ ʉʦʚʧʘʜʝʥʠʝ 

ʂʂʈɸ ʩ 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ 

ʚ 

% 
ʘʣʣʝʨ- 

ʛʝʥʦʤ 

ʚ 

% 

 

ʂʂʈɸ 
ʚ % 

ʇʪʠʮʝʬʝʨʤʘ 

çʂʦʣʦʥʪʘʡʩʢʘʷè 
370 159 43,0 211 57,0 98 26,4 

ʂʌʍ çʈʷʙʘè 140 67 47,8 73 52,1 54 38,5 
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ʀʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 370 ʛʦʣʦʚ ʧʪʠʮʳ 

ʥʘ ʧʪʠʮʝʬʝʨʤʝ çʂʦʣʦʥʪʘʡʩʢʘʷè ʂʂʈɸ 

ʧʦʟʚʦʣʠʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʷʚʠʪʴ 52 

ʛʦʣʦʚʳ, ʚ ʂʌʍ çʈʷʙʘè ï 6. 

ɺ ʮʝʣʷʭ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʦ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʙʳʣʦ ʟʘʙʠʪʦ 150 

ʛʦʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 50 ʠʟ ʯʠʩʣʘ 

ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʪʫʙʝʨʢʫʣʠʥ ʜʣʷ ʧʪʠʮ, 50 -

ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ ʠ 50 - ʚʳʷʚʣʝʥʥʳʭ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʦʠʭ ʤʝʪʦʜʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʚ 

ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʞʠʟʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤ 

 

 ̄
ʃʦʢʘʣʠʟʘʮʠʷ  

ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʋ ʨʝʘʛʠʨʦʚʘʚʰʠʭ 

ʥʘ ʦʙʝ ʧʨʦʙʳ 

 

% 
 

ʂʂʈɸ 
% ʘʣʣʝʨʛʠʯ. % 

1. ʉʝʣʝʟʝʥʢʘ ʠ ʧʝʯʝʥʴ 27 54 22 44 23 46 

2. ʇʝʯʝʥʴ ʠ ʣʝʛʢʠʝ 19 38 15 30 16 32 

3. ʇʝʯʝʥʴ 10 20 13 26 9 18 

4. ʉʝʣʝʟʝʥʢʘ 8 16 8 16 7 14 

5. ʂʦʩʪʥʳʡ ʤʦʟʛ 6 12 4 8 6 12 

6. ʉʝʣʝʟʝʥʢʘ ʠ ʢʦʩʪʥʳʡ ʤʦʟʛ 5 10 3 6 3 6 

7. ʃʝʛʢʠʝ ʠ ʢʦʩʪʥʳʡ ʤʦʟʛ 4 8 - - 3 6 

8. ʇʝʯʝʥʴ ʠ ʷʠʯʥʠʢ 1 2 - - 1 2 

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʟʤʝʥʝʥʠʡ 

ʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʦ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʘʭ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ 

ʢʫʨ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʠ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ (ʙʦʣʝʝ, ʯʝʤ 50 % 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ) ʚ ʩʝʣʝʟʝʥʢʝ ʠ ʧʝʯʝʥʠ. 

ʇʦʩʣʝʜʥʝʝ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩ 

ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʨʘʟʚʠʪʠʝ ʪʫʙʝʨʢʫʣʸʟʘ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʫ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ 

ʪʫʙʝʨʢʫʣʠʥ ʪʘʢʞʝ ʚʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʩʝʣʝʟʝʥʢʝ, ʧʝʯʝʥʠ ʠ ʣʝʛʢʠʭ. 

ʉʦʧʦʩʪʘʚʣʷʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʦʚʧʘʜʘʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ 

ʘʢʪʠʚʥʦʤ ʪʫʙʝʨʢʫʣʝʟʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʩʝ ʢʫʨʳ, 

ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʜʚʫʢʨʘʪʥʫʶ 

ʪʫʙʝʨʢʫʣʠʥʦʚʫʶ ʧʨʦʙʫ ʠ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʝʨʦʧʦʟʠʪʠʚʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʙʦʣʴʥʳʤ ʪʫʙʝʨʢʫʣʝʟʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʢʨʦʚʷʥʦ-

ʢʘʧʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʘʥʝʝ ʥʘʤʠ ʧʦʣʫʯʝʥʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʥʘ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ ʢʫʨ, ʛʜʝ 

ʧʦʢʘʟʘʥʘ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ 

ʚʳʷʚʣʝʥʠʶ, ʥʘʨʷʜʫ ʩ ʟʘʧʫʱʝʥʥʳʤ 

ʪʫʙʝʨʢʫʣʝʟʥʳʤ, ʧʨʦʮʝʩʩʦʤ ʙʦʣʴʥʳʭ ʥʘ 

ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚʘʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʯʝʨʝʜʥʦʡ 

(ʜʚʫʢʨʘʪʥʦʡ ʯʝʨʝʟ 48 ʯʘʩʦʚ) 

ʪʫʙʝʨʢʫʣʠʥʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʪʱʘʪʝʣʴʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʧʪʠʮ ʠ 

ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʠʩʪʦʱʝʥʥʳʭ, ʘʥʝʤʠʯʥʳʭ, 

ʩʪʨʘʜʘʶʱʠʭ ʧʦʥʦʩʘʤʠ ʠʣʠ ʧʦʨʘʞʝʥʠʝʤ 

ʢʦʩʪʝʡ ʠ ʩʫʩʪʘʚʦʚ, ʧʦʜʚʝʨʛʘʪʴ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤʫ ʠ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʧʦʨʘʞʸʥʥʳʭ ʦʨʛʘʥʦʚ, ʪʘʢ ʢʘʢ ʧʦʣʫʯʝʥʥʳʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʪʘʢʦʡ ʧʪʠʮʳ ʤʦʛʫʪ ʣʠʰʴ 

ʚʚʝʩʪʠ ʚ ʟʘʙʣʫʞʜʝʥʠʝ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʝʣʘʪʴ ʪʘʢʞʝ ʧʦʩʝʚʳ ʠʟ ʤʦʟʛʘ 

ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ. 
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ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʬʝʢʘʣʠʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ 

ʧʨʠʞʠʟʥʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʪʫʙʝʨʢʫʣʝʟʘ ʫ 

ʢʫʨ. 

ʇʨʠʞʠʟʥʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʜʦʣʞʥʘ 

ʙr ʪʴ ʦʩʥʦʚʘʥʘ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ (ʂʂʈɸ) ʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ 

(ʜʚʫʢʨʘʪʥʘʷ ʚʥʫʪʨʠʢʦʞʥʘʷ ʧʨʦʙʘ) ʧʨʦʙ. 
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ʈʝʟʶʤʝ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠʞʠʟʥʝʥʥʦʡ ʠ 

ʧʦʩʤʝʨʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʪʫʙʝʨʢʫʣʝʟʘ ʢʫʨ ʷʚʣʷʣʦʩʴ ʮʝʣʴʶ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʩʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʙʳʣʦ ʧʦʜʚʝʨʞʝʥʦ 750 ʠʩʢʫʩʩʪʚʝʥʥʦ ʟʘʨʘʞʝʥʥʳʭ ʢʫʨ. ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʨʘʚʥʠʚʘʣʠ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ, ʣʘʙʦʨʘʪʦʨʥʳʤʠ, ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤʠ, 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ. ʋʩʪʘʥʦʚʣʝʥʳ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʚ ʬʝʢʘʣʠʷʭ ʠ ʟʥʘʯʠʤʦʩʪʴ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʧʘʪʦʛʝʥʝʟʝ ʪʫʙʝʨʢʫʣʸʟʘ ʢʫʨ. ʇʦʢʘʟʘʥʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠ 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʝʛʦ ʟʥʘʯʠʤʦʩʪʴ ʩ ʜʚʫʢʨʘʪʥʦʡ ʚʥʫʪʨʠʢʦʞʥʦʡ ʧʨʦʙʦʡ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʘʢʪʝʨʠʦʩʢʦʧʠʯʝʩʢʠʤ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʢʫʨ ʥʘ ʨʘʥʥʝʡ 

ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʚ ʟʘʧʫʱʝʥʥʦʡ ʬʦʨʤʝ ʠ ʥʘ ʩʪʘʜʠʠ ʘʥʝʨʛʠʠ. ɺʳʷʚʣʝʥ ʚʳʨʘʞʝʥʥʳʡ 

ʪʨʦʧʠʟʤ ʤʠʢʦʙʘʢʪʝʨʠʡ ʢ ʢʦʩʪʥʦʤʫ ʤʦʟʛʫ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ. ʈʘʩʰʠʬʨʦʚʢʘ ʚʦʟʤʦʞʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʟʘʨʘʞʝʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ ʪʫʙʝʨʢʫʣʝʟʘ ʢʫʨ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ 

ʩʠʩʪʝʤʫ ʧʨʦʬʠʣʘʢʪʠʢʠ.  

 

PRACTICAL SIGNIFICANCE OF THE PROPOSED METHODS OF DIAGNOSING OF 

CHICKEN TUBERCULOSIS 

 

Baratov M.O. 

Summary 

 

Determining of the practical significance of the proposed methods of intravital and 

postmortem diagnosis of chicken tuberculosis was the goal of this study. A total 750 artificially 

infected chickens were subject ed to the study. The results of clinical studies were compared with 

allergic, laboratory, pathological, serological methods with allergic ones. The widespread 

distribution of mycobacteria in feces and the importance of the bacteriological research method in 

the pathogenesis of tuberculosis in chickens have been established. The information content of the 

serological method and its practical significance with a double intradermal test are shown. The 

implementation of laboratory diagnostics made it possible to establish the sensitivity of the 

bacteriological method in comparison with the bacterioscopic method and to significantly increase 

the number of chickens on the early stage of the disease, is advanced form and on the anergic stage. 

A pronounced tropism of mycobacteria to the bone marrow of long bones was revealed. Decipherin 

of the possible mechanisms of infection and detection of chicken tuberculosis will allow us to 

develop an effective prevention system. 
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ɿʘʞʠʚʣʝʥʠʝ ʨʘʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʳʡ ʘʢʪʠʚʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʬʘʟ: 

ʬʘʟʘ ʚʦʩʧʘʣʝʥʠʷ, ʬʘʟʘ ʨʝʛʝʥʝʨʘʮʠʠ ʠ 

ʧʨʦʣʠʬʝʨʘʮʠʠ, ʬʘʟʘ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʨʫʙʮʘ 

ʠ ʵʧʠʪʝʣʠʟʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʝʧʘʨʘʮʠʠ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʫʩʢʦʨʝʥʠʠ 

ʧʨʦʪʝʢʘʥʠʷ ʢʘʢ ʚʩʝʭ ʪʨʝʭ ʬʘʟ, ʪʘʢ ʠ ʦʜʥʦʡ 

ʠʣʠ ʜʚʫʭ ʠʟ ʥʠʭ. 

ʅʘ ʩʢʦʨʦʩʪʴ ʨʝʧʘʨʘʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ 

ʤʥʦʞʝʩʪʚʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʭʝʤ 

ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʍʦʨʦʰʠʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʜʘʪy ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʞʠʨʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʥʘ ʬʦʥʝ 

ʥʝʦʜʥʦʟʥʘʯʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʦʙʱʝʩʪʚʘ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ ʩʦʚʨʝʤʝʥʥʘʷ ʬʘʨʤʘʢʦʣʦʛʠʷ 

ʚʥʦʚʴ ʦʙʨʘʪʠʣʘ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ 

ʠʟʚʝʩʪʥʳʝ ʘʥʪʠʩʝʧʪʠʢʠ ʠʟ ʨʷʜʘ 

ʦʢʠʩʣʠʪʝʣʝʡ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʚʝʱʝʩʪʚ 

ʷʚʣʷʝʪʩʷ ʦʟʦʥ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʛʥʦʷ ʚ 

ʨʘʥʝ (ʥʝ ʠʩʧʦʣʴʟʫʷ ʘʥʪʠʙʠʦʪʠʢʠ), ʥʦ ʠ 

ʫʣʫʯʰʠʪʴ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʩʪʠʤʫʣʠʨʫʝʪ ʨʝʛʝʥʝʨʘʪʠʚʥʳʝ 

ʧʨʦʮʝʩʩʳ.  

ʇʨʠʤʝʥʷʶʪ ʦʟʦʥ ʚ ʚʠʜʝ ʦʟʦʥʦ-

ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʪʠ ʦʟʦʥʦ-ʢʠʩʣʦʨʦʜʥʦʡ 

ʩʤʝʩʠ, ʦʟʦʥʠʨʦʚʘʥʥʳʭ, ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʠʭ, 

ʪʘʢ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ, ʘ 

ʧʨʠʤʝʥʝʥʠʝ ʝʛʦ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʤʘʩʣʦʤ, 

ʢʘʢ ʥʘʧʨʠʤʝʨ ʩ ʦʣʠʚʢʦʚʳʤ, ʤʦʞʝʪ ʜʘʞʝ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʵʥʝʨʛʦʨʝʩʫʨʩʳ 

ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʳʭ ʢʣʝʪʦʢ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʩʢʦʨʝʥʠʷ 

ʟʘʞʠʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʬʘʟʳ ʨʘʥʝʚʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʟʘ ʩʯʝʪ ʩʚʦʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ [3].  

ʄʳ ʨʘʟʨʘʙʦʪʘʣʠ ʩʧʦʩʦʙ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʦʟʦʥʫ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

ʟʘʜʝʨʞʠʚʘʪʴʩʷ ʚ ʦʣʠʚʢʦʚʦʤ ʤʘʩʣʝ, ʦʙʨʘʟʫʷ 

ʣʝʢʘʨʩʪʚʝʥʥʫʶ ʩʫʙʩʪʘʥʮʠʶ, ʩʦʜʝʨʞʘʱʫʶ 

ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ, ʧʨʠ ʠʭ ʢʦʥʪʘʢʪʝ ʩ ʆ3, 

ʦʙʨʘʟʫʶʪʩʷ ʦʟʦʥʠʜʳ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʜʦʢʘʟʘʪʴ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʟʦʥʠʨʦʚʘʥʥʦʛʦ ʦʣʠʚʢʦʚʦʛʦ 

ʤʘʩʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʥʘʤʠ 

ʩʧʦʩʦʙʦʤ (ʧʘʪʝʥʪ ˉ 2794469) ʫʩʢʦʨʷʪʴ 

ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ, ʥʘʥʝʩʝʥʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʦ, 

ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʩʧʦʩʦʙʦʤ ʫ ʢʨʳʩ ʧʦʨʦʜʳ Wistar. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 18 ʦʩʦʙʝʡ ʘʫʪʙʨʝʜʥʳʭ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ʣʠʥʠʠ Wistar ʤʫʞʩʢʦʛʦ 

ʧʦʣʘ ʦʜʠʥʘʢʦʚʦʛʦ ʚʝʩʘ (450Ñ20 ʛ); 

ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ 

ʧʦʣʠʢʘʨʙʦʥʘʪʥʳʭ ʢʣʝʪʢʘʭ ʩ ʨʝʰʝʪʯʘʪʳʤ 

ʧʦʪʦʣʢʦʤ, ʢʦʨʤʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʦʜʠʥ 

ʨʘʟ ʚ ʜʝʥʴ ʟʝʨʥʦʩʤʝʩʴʶ ʠʟ ʟʣʘʢʦʚʳʭ 

(ʧʰʝʥʠʮʳ, ʢʫʢʫʨʫʟʘ, ʤʠʥʝʨʘʣʳ) ʚ ʦʙʲʝʤʝ 

80 ʛ, ʜʦʩʪʫʧ ʢ ʚʦʜʝ ʚ ʧʣʘʩʪʠʢʦʚʳʭ ʧʦʠʣʢʘʭ 

ʩ ʩʠʣʠʢʦʥʦʚʦʡ ʧʨʦʙʢʦʡ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʤ 

ʥʦʩʠʢʦʤ ʙʳʣ ʧʦʩʪʦʷʥʝʥ. 

ɼʣʷ ʧʦʛʨʫʞʝʥʠʷ ʢʨʳʩ ʚ ʛʣʫʙʦʢʠʡ 

ʩʦʥ ʧʦʜʛʦʪʘʚʣʠʚʘʣʠ ʵʢʩʠʢʘʪʦʨ ʦʙʲʝʤʦʤ 3 

ʣ, ʚ ʢʦʪʦʨʳʡ ʧʦʤʝʱʘʣʠ ʢʫʩʦʯʝʢ ʚʘʪʳ, 
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ʚʝʩʦʤ 10 ʛ, ʭʦʨʦʰʦ ʩʤʦʯʝʥʥʳʡ ʚ ʵʬʠʨʝ, 

ʟʘʪʝʤ ʪʫʜʘ ʧʦ ʦʜʥʦʤʫ ʩʘʞʘʣʠ ʞʠʚʦʪʥʳʭ ʠ 

ʟʘʢʨʳʚʘʣʠ ʩʦʩʫʜ ʢʨʳʰʢʦʡ. ɾʠʚʦʪʥʦʝ 

ʟʘʩʳʧʘʣʦ ʩʧʫʩʪʷ 15 ʤʠʥʫʪ. ʇʦʩʣʝ ʯʝʛʦ ʥʘ 

ʩʧʠʥʝ ʚ ʦʙʣʘʩʪʠ ʭʦʣʢʠ, ʦʪ ʟʘʪʳʣʢʘ ʜʦ 4 

ʧʦʷʩʥʠʯʥʦʛʦ ʧʦʟʚʦʥʢʘ, ʣʝʟʚʠʝʤ ʟʘʙʨʠʚʘʣʠ 

ʫʯʘʩʪʦʢ, ʨʘʟʤʝʨʘʤʠ 6ʭ5 ʩʤ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʨʝʧʘʨʘʪʠʚʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʦʟʦʥʠʨʦʚʘʥʥʦʛʦ ʦʣʠʚʢʦʚʦʛʦ 

ʤʘʩʣʘ ʢʨʳʩʘʤ ʩ ʧʦʤʦʱʴʶ ʠʛʣʳ G25 ʩ 

ʟʘʛʥʫʪʳʤ ʢʦʥʮʦʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʥʘʤʠ ʧʦ 

ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʝ; ʠ ʥʘʙʦʨʘ ʣʝʟʚʠʡ 

ʤʘʨʢʠ Gilette ʠ Rapira platinym lux 

ʥʘʥʦʩʠʣʠ ʨʘʥʢʠ. ʀʛʣʦʡ, ʩ ʟʘʛʥʫʪʳʤ ʢʦʥʮʦʤ 

ʚ ʚʠʜʝ ʢʨʶʯʢʘ, ʧʦʜʜʝʚʘʣʠ ʠ ʥʘʪʷʛʠʚʘʣʠ 

ʫʯʘʩʪʦʢ ʢʦʞʠ, ʟʘʪʝʤ ʣʝʟʚʠʝʤ ʩʨʝʟʘʣʠ 

ʢʨʫʛʣʳʝ ʢʫʩʦʯʢʠ ʨʘʚʥʦʛʦ ʜʠʘʤʝʪʨʘ 

(ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʥʘʥʝʩʝʥʠʷ ʨʘʥʦʢ ʥʘ ʩʧʠʥʳ ʢʨʳʩ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʝʨʠʦʜ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ 

 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʚʩʝʭ ʤʘʥʠʧʫʣʷʮʠʡ 

ʢʨʳʩ ʨʘʟʜʝʣʠʣʠ ʥʘ 3 ʛʨʫʧʧʳ, ʧʦ 6 

ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ.  

1-ʶ ʛʨʫʧʧʫ ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʦʟʦʥʠʨʦʚʘʥʥʳʤ ʦʣʠʚʢʦʚʳʤ ʤʘʩʣʦʤ ʤʘʨʢʠ 

Spainolli Extra Virgin, ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʥʘʤʠ ʤʝʪʦʜʠʢʝ (ʧʘʪʝʥʪ ˉ 2794469); 

2-ʶ ï ʦʣʠʚʢʦʚʳʤ ʤʘʩʣʦʤ Spainolli 

Extra Virgin, ʙʝʟ ʆ3; 

3-ʷ ʛʨʫʧʧʘ ʦʩʪʘʚʘʣʘʩʴ ʢʦʥʪʨʦʣʴʥʦʡ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʙʨʘʙʦʪʢʫ ʤʘʩʣʦʤ ʦʩʫʱʝʩʪʚʣʷʣʠ 2 ʨʘʟʘ ʚ 

ʜʝʥʴ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 12 ʯʘʩʦʚ, ʜʦ ʧʦʣʥʦʛʦ 

ʟʘʞʠʚʣʝʥʠʷ ʨʘʥʳ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ 
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ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ. ɺʝʩʴ ʧʝʨʠʦʜ 

ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ 

ʛʨʘʬʠʢʘ (ʈʠʩʫʥʦʢ 2). 

- I ʬʘʟʘ ï ʬʘʟʘ ʚʦʩʧʘʣʝʥʠʷ, ʫ 

ʞʠʚʦʪʥʳʭ 1,2,3 ʛʨʫʧʧʳ ʥʘʯʠʥʘʣʘʩʴ ʩʨʘʟʫ 

ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʨʘʥʳ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʙʦʣʝʚʦʡ ʨʝʘʢʮʠʝʡ, ʚʳʟʚʘʥʥʦʡ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ, 

ʠ ʧʨʦʜʦʣʞʘʣʘʩʴ 3 ʜʥʷ.  

ʆʜʥʘʢʦ ʠʟʤʝʥʝʥʠʷ ʣʦʢʘʣʴʥʳʭ 

ʨʘʟʤʝʨʦʚ ʨʘʥʝʚʦʛʦ ʫʯʘʩʪʢʘ ʦʪ ʤʦʤʝʥʪʘ 

ʥʘʥʝʩʝʥʠʷ ʠ ʜʦ ʠʩʪʝʯʝʥʠʷ ʪʨʝʪʴʠʭ ʩʫʪʦʢ 

ʨʘʟʣʠʯʘʣʠʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʠ ʫʚʝʣʠʯʠʣʠʩʴ ʫ 

ʞʠʚʦʪʥʳʭ 1 ʛʨʫʧʧʳ ʥʘ 29 %, ʩʦʩʪʘʚʠʚ 0,22 

ʩʤ2. 

ʋ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʨʘʥ, ʩʦʩʪʘʚʠʣʦ 53 %, 

ʜʦʩʪʠʛʥʫʚ ʧʣʦʱʘʜʠ ʚ 0,33 ʩʤ2, ʯʪʦ ʥʘ 34 % 

ʧʨʝʚʳʰʘʣʦ ʨʘʟʤʝʨʳ ʨʘʥ ʫ ʞʠʚʦʪʥʳʭ 1 

ʛʨʫʧʧʳ. 

ʋ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʨʘʥ ʩʦʩʪʘʚʠʣʦ 56 %, 

ʜʦʩʪʠʛʥʫʚ ʧʣʦʱʘʜʠ ʚ 0,353 ʩʤ2, ʯʪʦ ʥʘ 

6,6% ʧʨʝʚʳʰʘʣʦ ʨʘʟʤʝʨʳ ʨʘʥ ʫ ʞʠʚʦʪʥʳʭ 

2 ʛʨʫʧʧʳ ʠ ʥʘ 37,7 % ʧʣʦʱʘʜʴ ʨʘʥ ʫ 

ʞʠʚʦʪʥʳʭ 1 ʛʨʫʧʧʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ 

ʦʟʦʥʠʨʦʚʘʥʥʦʛʦ ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ 

ʩʫʱʝʩʪʚʝʥʥʦ (ʥʘ 37,7 %) ʩʦʢʨʘʱʘʣʦ 

ʧʣʦʱʘʜʴ ʨʘʟʨʘʩʪʘʥʠʷ ʨʘʥʳ, ʩʥʠʞʘʷ 

ʧʦʩʣʝʜʩʪʚʠʷ ʬʘʟʳ ʚʦʩʧʘʣʝʥʠʷ. ʅʘ ʥʘʰ 

ʚʟʛʣʷʜ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʝʨʠʦʜ 

ʬʘʟʳ ʚʦʩʧʘʣʝʥʠʷ ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʦʣʝʦʢʘʥʪʘʣ ï ʬʝʥʦʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ 

ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ, ʩʧʦʩʦʙʥʳʡ 

ʠʥʛʠʙʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ 

ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʳ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʧʷʪʩʪʚʫʷ 

ʦʙʨʘʟʦʚʘʥʠʶ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ, 

ʠʤʠʪʠʨʫʷ ʜʝʡʩʪʚʠʝ ʥʝʩʪʝʨʦʠʜʥʳʭ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʟʦʥ ʤʦʞʝʪ 

ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʘʥʘʣʴʛʝʟʠʨʫʶʱʝʛʦ 

ʩʨʝʜʩʪʚʘ, ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʦʢʠʩʣʷʪʴ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʜʚʦʡʥʳʭ ʩʚʷʟʝʡ, ʢʘʢ ʥʘʧʨʠʤʝʨ, 

ʘʨʘʭʠʜʦʥʦʚʫʶ ʢʠʩʣʦʪʫ ʠ ʩʠʥʪʝʟʠʨʫʝʤʳʝ ʠʟ 

ʥʝʝ ʧʨʦʩʪʘʛʣʘʥʜʠʥʳ (ʤʝʜʠʘʪʦʨʳ 

ʚʦʩʧʘʣʝʥʠʷ).  

- II  ʬʘʟʘ ï ʬʘʟʘ ʨʝʛʝʥʝʨʘʮʠʠ ʠ 

ʧʨʦʣʠʬʝʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʩʦʟʨʝʚʘʥʠʝʤ 

ʛʨʘʥʫʣʷʮʠʦʥʥʦʡ ʪʢʘʥʠ, ʫ ʢʨʳʩ 1,2,3 

ʛʨʫʧʧʳ ʥʘʩʪʫʧʘʣʘ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʬʘʟʳ 

ʚʦʩʧʘʣʝʥʠʷ, ʥʦ ʜʣʠʣʘʩʴ ʫ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʚ 

ʨʘʟʥʦʤ ʚʨʝʤʝʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ. ʋ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ ï ʪʨʦʝ ʩʫʪʦʢ, ʫ ʚʪʦʨʦʡ ï ʯʝʪʚʝʨʦ, ʘ 

ʫ ʪʨʝʪʴʝʡ ï ʰʝʩʪʴ ʩʫʪʦʢ. 

ʋ ʞʠʚʦʪʥʳʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʦʟʦʥʠʨʦʚʘʥʥʳʤ ʦʣʠʚʢʦʚʳʤ ʤʘʩʣʦʤ 

ʟʘʞʠʚʣʝʥʠʝ ʨʘʥʦʢ ʧʨʦʠʩʭʦʜʠʣʦ ʙʝʟ 

ʦʩʣʦʞʥʝʥʠʡ, ʥʘʙʣʶʜʘʣʠ ʨʘʟʤʷʛʯʝʥʠʝ 

ʩʪʨʫʧʴʝʚʠʜʥʳʭ ʢʦʨʦʯʝʢ ʥʘ 3-4 ʜʝʥʴ, ʯʪʦ 

ʧʨʠʚʦʜʠʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʣʦʱʘʜʠ ʨʘʥ ʥʘ 

22,8 % ʠ ʩʥʠʞʝʥʠʶ ʙʦʣʝʚʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ 

ʦʪʪʦʨʞʝʥʠʠ ʢʦʨʦʯʝʢ. ʂ ʰʝʩʪʦʤʫ ʜʥʶ ʬʘʟʘ 

ʨʝʛʝʥʝʨʘʮʠʠ ʟʘʢʘʥʯʠʚʘʣʘʩʴ, ʧʨʠ ʵʪʦʤ 

ʧʣʦʱʘʜʴ ʧʦʨʘʞʝʥʠʷ ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 0,07 

ʩʤ2. 

ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʫ ʞʠʚʦʪʥʳʭ 

ʦʪʤʝʯʘʣʩʷ ʣʝʛʢʠʡ ʟʫʜ ʠ ʧʦʢʨʘʩʥʝʥʠʷ 

ʚʦʢʨʫʛ ʧʦʨʘʞʝʥʥʳʭ ʪʢʘʥʝʡ, ʧʦʜʦʧʳʪʥʳʝ 

ʢʨʳʩʳ ʚʳʨʘʞʘʣʠ ʙʝʩʧʦʢʦʡʩʪʚʦ, ʧʳʪʘʣʠʩʴ 

ʩʦʜʨʘʪʴ ʢʦʨʦʯʢʠ. ʅʘ 4-5 ʜʝʥʴ ʫʤʝʥʴʰʝʥʠʝ 

ʧʣʦʱʘʜʠ ʨʘʥʳ ʩʦʩʪʘʚʠʣʦ 0,166 ʩʤ2, 

ʩʦʢʨʘʪʠʚʰʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʘʟʦʡ 

ʚʦʩʧʘʣʝʥʠʷ ʥʘ 50 %. ʆʜʥʘʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʞʠʚʦʪʥʳʤʠ, ʧʦʣʫʯʘʚʰʠʤʠ ʚ ʢʘʯʝʩʪʚʝ 

ʪʝʨʘʧʠʠ ʦʟʦʥʠʨʦʚʘʥʥʦʝ ʦʣʠʚʢʦʚʦʝ ʤʘʩʣʦ 

ʧʣʦʱʘʜʴ ʨʘʥ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 22,3 %.  

ʋ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 4-6 

ʜʝʥʴ ʥʘʙʣʶʜʘʣʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʟʫʜ, 

ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʥ, 

ʛʠʧʝʨʝʤʠʷ, ʦʢʨʫʞʘʶʱʠʝ ʪʢʘʥʠ ʙʳʣʠ 

ʫʧʣʦʪʥʝʥʳ ʠ ʦʪʝʯʥʳ. ɸʢʪʠʚʥʘʷ ʬʘʟʘ 

ʨʝʛʝʥʝʨʘʮʠʠ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʥʘʯʘʣʘʩʴ 

ʪʦʣʴʢʦ ʥʘ 5-6 ʩʫʪʢʠ ʠ ʧʨʦʜʦʣʞʘʣʘʩʴ ʜʦ 8 

ʩʫʪʦʢ. ʋʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʨʘʥ ʢ 

ʚʦʩʴʤʳʤ ʩʫʪʢʘʤ ʩʦʩʪʘʚʠʣʦ 55,6 %. ʇʨʠ 

ʵʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ ʫ 

ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʢ 8 ʩʫʪʢʘʤ ʚ ʜʚʦʝ 

ʧʨʝʚʳʰʘʣʦ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫ 

ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ.  

ʋ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʝʨʠʦʜ 

ʨʝʛʝʥʝʨʘʮʠʠ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʧʨʦʪʝʢʘʣ 

ʙʳʩʪʨʝʝ ʥʘ 25 %, ʯʝʤ ʫ ʚʪʦʨʦʡ ʠ ʥʘ 50 %, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʟʘʞʠʚʣʝʥʠʝ 

ʧʨʦʪʝʢʘʣʦ ʥʘ 34 % ʙʳʩʪʨʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʏʪʦ ʥʘ 16 % ʤʝʥʴʰʝ, 

ʯʝʤ ʚ ʛʨʫʧʧʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʩʷ ʦʟʦʥ. 

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʘʥʥʘʷ ʜʠʥʘʤʠʢʘ 

ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʦʟʦʥ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ 

ʦʣʠʚʢʦʚʦʤ ʤʘʩʣʝ, ʨʘʩʧʘʜʘʣʩʷ ʥʘ 

ʤʦʣʝʢʫʣʷʨʥʳʡ ʠ ʘʪʦʤʘʨʥʳʡ ʢʠʩʣʦʨʦʜ, 
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ʧʦʟʚʦʣʷʷ ʦʙʝʩʧʝʯʠʪʴ ʪʢʘʥʝʚʫʶ 

ʦʢʩʠʛʝʥʘʮʠʶ, ʯʪʦ ʧʦʜʜʝʨʞʠʚʘʣʦ 

ʢʣʝʪʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ ʠ ʩʪʠʤʫʣʠʨʦʚʘʣʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʫʶ 

ʦʨʛʘʥʠʟʤʦʤ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 

ʨʝʧʘʨʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʦʣʠʚʢʦʚʦʝ ʤʘʩʣʦ 

ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʘ 

ʠʤʝʥʥʦ ʦʣʝʠʥʦʚʫʶ ʢʠʩʣʦʪʫ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʙʳʩʪʨʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ. 

ʌʘʟʘ ʵʧʠʪʝʣʠʟʘʮʠʠ ʫ ʞʠʚʦʪʥʳʭ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʟʘʢʦʥʯʠʣʘʩʴ ʢ 7 ʜʥʶ ʦʧʳʪʘ. 

ʇʨʠ ʦʩʤʦʪʨʝ ʨʘʥ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʠʭ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʩʙʣʠʞʝʥʠʝ ʢʨʘʝʚ ʨʘʥʳ.  

ʋ ʢʨʳʩ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʦʣʠʚʢʦʚʳʤ 

ʤʘʩʣʦʤ ʨʫʙʮʝʚʘʥʠʝ ʧʦʚʨʝʞʜʝʥʥʳʭ ʪʢʘʥʝʡ 

ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ 9 ʜʝʥʴ. ʋ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʣʥʦʝ ʟʘʞʠʚʣʝʥʠʝ 

ʬʠʢʩʠʨʦʚʘʣʠ ʪʦʣʴʢʦ ʢ 14 ʜʥʶ ʦʧʳʪʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʤ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʦʟʦʥʠʨʦʚʘʥʥʦʛʦ ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʥʘʤʠ 

ʩʧʦʩʦʙʦʤ (ʧʘʪʝʥʪ ˉ 2794469), ʧʦʟʚʦʣʷʝʪ 

ʫʩʢʦʨʷʪʴ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ, ʥʘʥʝʩʝʥʥʳʭ 

ʠʩʢʫʩʩʪʚʝʥʥʦ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʫ ʢʨʳʩ ʧʦʨʦʜʳ 

Wistar. 

ʃʀʊɽʈɸʊʋʈɸ: 

1. ɻʨʝʯʢʘʥʝʚ, ɻ. ʆ. ʊʝʭʥʦʣʦʛʠʠ 

ʦʟʦʥʦʪʝʨʘʧʠʠ ʚ ʘʢʫʰʝʨʩʪʚʝ ʠ ʛʠʥʝʢʦʣʦʛʠʠ: 

ʤʦʥʦʛʨʘʬʠʷ / ɻ. ʆ. ɻʨʝʯʢʘʥʝʚ. ï ʅʠʞʥʠʡ 

ʅʦʚʛʦʨʦʜ: ʇʀʄʋ, 2016. ï 384 ʩ.  

2. ɽʩʠʧʦʚ, ɺ. ʂ. ʈʘʥʘ. ʈʘʥʝʚʦʡ 

ʧʨʦʮʝʩʩ. ʇʨʠʥʮʠʧʳ ʣʝʯʝʥʠʷ: ʫʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ / ɺ. ʂ. ɽʩʠʧʦʚ. ï ʆʨʝʥʙʫʨʛ: 

ʆʨɻʄʋ, 2022. ï 45 ʩ. 

3. ʂʘʛʘʥʦʚ, ʆ. ʀ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ 

ʣʝʯʝʥʠʝ ʤʝʪʘʩʪʘʟʦʚ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʚ 

ʧʝʯʝʥʠ ʠ ʣʝʛʢʠʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʪʝʨʤʦʘʙʣʘʮʠʠ: 

ʩʧʝʮʠʘʣʴʥʦʩʪʴ 14.01.12 çʆʥʢʦʣʦʛʠʷè: 

ʘʚʪʦʨʝʬʝʨʘʪ ʥʘ ʩʦʠʩʢʘʥʠʝ ʜʦʢʪʦʨʘ 

ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ / ʂʘʛʘʥʦʚ ʆʣʝʛ 

ʀʛʦʨʝʚʠʯ; ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï ʄʦʩʢʚʘ, 2013. 

ï 302 c. 

4. ʂʫʣʝʰʦʚ, ʉ. ʄ. ʃʝʯʝʥʠʝ ʨʘʥ: 

ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʉ. ʄ. ʂʫʣʝʰʦʚ. ï 

ʋʩʩʫʨʠʡʩʢ: ʇʨʠʤʦʨʩʢʠʡ ɻɸʊʋ, 2007. ï 

103 ʩ.  

5. ʂʫʨʤʘʝʚʘ, ɸ. ʀ. ʂʦʤʧʦʥʝʥʪʳ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ ʜʣʷ 

ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʤʘʩʣʘ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɸ. ʀ. ʂʫʨʤʘʝʚʘ, 

ʈ. ʀ. ʖʩʫʧʦʚʘ, ɽ. ɻ. ɻʦʨʝʣʦʚʘ,                       

ʖ. ɻ. ɻʘʣʷʤʝʪʜʠʥʦʚ ï ʂʘʟʘʥʴ: ʂʅʀʊʋ, 

2012. ï 115 ʩ.  

6. ʄʘʢʥʘʩʩʠ, ʉ. ʊ. ʆʟʦʥʦʪʝʨʘʧʠʷ ʚ 

ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʩ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʢʦʣʝʥʥʳʭ ʩʫʩʪʘʚʦʚ: 

ʩʧʝʮʠʘʣʴʥʦʩʪʴ 14.00.51 çʊʨʘʚʤʘʪʦʣʦʛʠʷ ʠ 

ʦʨʪʦʧʝʜʠʷè: ʘʚʪʦʨʝʬʝʨʘʪ ʥʘ ʩʦʠʩʢʘʥʠʝ 

ʜʦʢʪʦʨʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ / ʄʘʢʥʘʩʩʠ, 

ʉʘʣʘʭ ʊʘʭʘʨʦʚʠʯ. ï ʄʦʩʢʚʘ, 2006. ï 132 c. 

7. ʇʘʪʝʥʪ RU 2 794 469, ʦʧʫʙʣ. 

19.04.2023. - ɹʶʣ. ˉ 11. 

8. ʈʫʢʰʘ ʊ. ɻ. ʂʣʠʥʠʯʝʩʢʘʷ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʷ: ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ 

ʧʦʩʦʙʠʝ / ʊ. ɻ. ʈʫʢʰʘ [ʠ ʜʨ.]. ð 

ʂʨʘʩʥʦʷʨʩʢ: ʂʨʘʩɻʄʋ ʠʤ. ʧʨʦʬ. ɺ.ʌ. 

ɺʦʡʥʦ-ʗʩʝʥʝʮʢʦʛʦ, 2018. ï 91 ʩ. 

9. ʉʘʭʥʦ, ʅ. ɺ. ʄʝʪʦʜʠʯʝʩʢʦʝ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦʡ ʭʠʨʫʨʛʠʠ / 

ʅ. ɺ. ʉʘʭʥʦ, ʖ. ɸ. ɺʘʪʥʠʢʦʚ, ʉ. ɸ. 

ʗʛʥʠʢʦʚ [ʠ ʜʨ.]. ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ: ʃʘʥʴ, 

2023. ï 196 ʩ. 

10. ʉʠʤʘʰʢʝʚʠʯ, ɸ. ɺ. ʇʨʠʤʝʥʝʥʠʝ 

ʦʟʦʥʦʪʝʨʘʧʠʠ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ 

ʞʝʥʱʠʥ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ ʧʠʝʣʦʥʝʬʨʠʪʦʤ 

ʚʥʝ ʠ ʥʘ ʬʦʥʝ ʙʝʨʝʤʝʥʥʦʩʪʠ: 

ʩʧʝʮʠʘʣʴʥʦʩʪʴ 14.00.05 çɺʥʫʪʨʝʥʥʠʝ 

ʙʦʣʝʟʥʠè: ʘʚʪʦʨʝʬʝʨʘʪ ʥʘ ʩʦʠʩʢʘʥʠʝ 

ʜʦʢʪʦʨʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ / ʉʠʤʘʰʢʝʚʠʯ, 

ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ; ɸʣʪʘʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ. ï ɹʘʨʥʘʫʣ, 2007. ï 209 c. 

11. ʉʠʤʘʰʢʝʚʠʯ, ɸ. ɺ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʦʟʦʥʦʪʝʨʘʧʠʷ ʠ 

ʣʘʟʝʨʦʪʝʨʘʧʠʷ ʚ ʣʝʯʝʥʠʠ ʦʩʪʨʦʛʦ 

ʧʠʝʣʦʥʝʬʨʠʪʘ: ʩʧʝʮʠʘʣʴʥʦʩʪʴ 14.01.23 

çʋʨʦʣʦʛʠʷè: ʘʚʪʦʨʝʬʝʨʘʪ ʥʘ ʩʦʠʩʢʘʥʠʝ 

ʜʦʢʪʦʨʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ / ʉʠʤʘʰʢʝʚʠʯ, 

ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ. ï ʄʦʩʢʚʘ, 2011. ï 158 

c. 

 

 



24  

ʆʉʆɹɽʅʅʆʉʊʀ ʈɽʇɸʈɸʊʀɺʅʆʁ ɸʂʊʀɺʅʆʉʊʀ ʆɿʆʅʀʈʆɺɸʅʅʆɻʆ ʆʃʀɺʂʆɺʆɻʆ 

ʄɸʉʃɸ ʇʈʀ ʅɸʅɽʉɽʅʀʀ ɽɻʆ ʅɸ ʈɸʅɽɺʋʖ ʇʆɺɽʈʍʅʆʉʊʔ ʋ ʂʈʓʉ ʇʆʈʆɼʓ 

WISTAR 

 

ɹʝʣʷʝʚ ɺ.ɸ., ɻʚʦʟʜʝʮʢʠʡ ʅ.ɸ., ʈʘʛʫʣʠʥʘ ɽ.ɸ, ɼʫʜʝʥʢʦ ɸ.ʀ., ɽʨʝʤʝʝʚʘ ʖ.ɺ., ʌʨʘʥʮʫʟʦʚ ʆ.ʕ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʦʟʦʥʠʨʦʚʘʥʥʦʛʦ ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʩʧʦʩʦʙʦʤ (ʧʘʪʝʥʪ ˉ 2794469) ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʫʩʢʦʨʷʪʴ 

ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ, ʥʘʥʝʩʝʥʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʦ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʩʧʦʩʦʙʦʤ ʫ ʢʨʳʩ ʧʦʨʦʜʳ Wistar. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʦʟʦʥʠʨʦʚʘʥʥʦʛʦ ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ, ʧʦʟʚʦʣʠʣʦ ʫʩʢʦʨʠʪʴ ʧʨʦʪʝʢʘʥʠʝ ʚʩʝʭ ʪʨʝʭ 

ʬʘʟ ʠ ʥʘ 50 % ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʣʝʯʝʥʠʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʟʦʥ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʡ ʚ ʦʣʠʚʢʦʚʦʤ ʤʘʩʣʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʘʚʢʝ ʢʠʩʣʦʨʦʜʘ ʢ ʪʢʘʥʷʤ, ʯʪʦ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʚ ʢʣʝʪʢʘʭ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ 

ʦʨʛʘʥʠʟʤʫ ʞʠʚʦʪʥʳʭ ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʦʣʠʚʢʦʚʦʝ ʤʘʩʣʦ ʩʦʜʝʨʞʠʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʳʩʪʨʦʡ ʨʝʧʘʨʘʮʠʠ.  

 

FEATURES OF THE REPARATIVE ACTIVITY OF OZONATED OLIVE OIL WHEN 

APPLIED TO THE WOUND SURFACE IN WISTAR RATS 

 

Belyaev V.A., Gvozdetsky N.A., Ragulina E.A., Dudenko A.I., Eremeeva Yu.V., Frenchov O.E. 

Summary 

 

The article presents data on the use of ozonated olive oil obtained by the developed method 

(patent No. 2794469) and its ability to accelerate the healing of wounds inflicted artificially by a 

specially developed mechanical method in Wistar rats. The results of the study prove that the use of 

ozonated olive oil allowed to accelerate the course of all three phases and reduce the duration of 

treatment by 50 %. This process is determined by the fact that the ozone present in olive oil 

contributes to the delivery of oxygen to tissues, which supports cell metabolism and stimulates the 

formation of energy necessary for the animal body to regenerate tissues. In addition, olive oil 

contains a significant amount of monounsaturated fatty acids, which are the building blocks of cell 

membranes and contribute to rapid repair. 
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ʉʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚ, ʠʭ ʢʘʯʝʩʪʚʘ ʠ 

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ). 

ʆʧʪʠʤʠʟʘʮʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʩʦʢʨʘʱʝʥʠʶ ʟʘʪʨʘʪ. ʆʜʥʠʤ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚ ʦʙʣʘʩʪʠ ʢʦʨʤʣʝʥʠʷ ʂʈʉ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ 

ʜʦʩʪʫʧʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʟʘʤʝʥʠʪʴ ʠʣʠ ʜʦʧʦʣʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʢʦʨʤʘ, ʧʦʚʳʰʘʷ ʠʭ ʞʠʚʫʶ ʤʘʩʩʫ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʷ ʥʘ ʟʜʦʨʦʚʴʝ 

ʞʠʚʦʪʥʳʭ, ʦʮʝʥʢʫ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʘʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚʝʱʝʩʪʚʘ ʩ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʝʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ, 

ʚʳʚʦʜʷ ʚʨʝʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ 

ʪʦʢʩʠʥʳ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠ 

ʤʠʢʦʪʦʢʩʠʥʳ. ʕʪʠ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʶʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʠ 

ʧʦʚʳʰʘʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʫʩʚʦʷʝʤʦʩʪʴ ʚʠʪʘʤʠʥʦʚ. 

ʄʫʣʴʪʠʦʤʠʮʠʥ 1 % ʷʚʣʷʝʪʩʷ 

ʙʠʮʠʢʣʠʮʝʩʢʠʤ ʪʠʦʧʝʧʪʠʜʦʤ. 

ɼʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʥʦʟʠʛʝʧʪʠʜ, 

ʧʨʦʜʫʮʝʥʪ ʛʨʠʙʘ Streptomycas actuosus. 

ʊʠʦʧʝʧʪʠʜʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ, ʦʙʣʘʜʘʶʪ 

ʤʦʱʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʠʚ ʤʥʦʛʠʭ 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʣʝʢʘʨʩʪʚʘʤ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʧʘʪʦʛʝʥʦʚ, ʦʙʨʘʟʫʶʪ ʩʝʤʝʡʩʪʚʦ 

ʥʘʪʫʨʘʣʴʥʳʭ ʧʝʧʪʠʜʥʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʢʦʪʦʨʦʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʢʣʶʯʘʝʪ 

ʧʦʯʪʠ 100 ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʣʠʷʥʠʝ 

ʤʫʣʴʪʠʦʤʠʮʠʥʘ 1 % ʥʘ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʢʨʦʚʠ ʠʟʫʯʝʥʦ ʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ, ʦʩʦʙʝʥʥʦ ʥʝ 

ʠʩʩʣʝʜʦʚʘʥʦ ʚʚʝʜʝʥʠʝ ʙʳʯʢʘʤ ʧʨʝʧʘʨʘʪʘ 

ʚʦ ʚʟʨʦʩʣʦʤ ʚʦʟʨʘʩʪʝ, ʯʪʦ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚ ʠʥʩʪʨʫʢʮʠʠ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ [8, 9]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ "ʄʫʣʴʪʠʦʤʠʮʠʥ 1 %".  

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ 

ʧʨʝʧʘʨʘʪʘ "ʄʫʣʴʪʠʦʤʠʮʠʥ 1 %" ʥʘ 

ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʯʢʦʚ ʠ ʧʨʦʚʝʩʪʠ 

ʠʭ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʫʶ ʵʢʩʧʝʨʪʠʟʫ; 

2) ʦʩʫʱʝʩʪʚʠʪʴ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʫʶ ʵʢʩʧʝʨʪʠʟʫ ʠ ʦʮʝʥʠʪʴ 

ʧʨʠʛʦʜʥʦʩʪʴ ʤʷʩʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ 

ʨʝʘʣʠʟʘʮʠʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ 

ʥʘ ʀʇ çʂʌʍ ʉʘʨʛʫʟʠʥ ɼ.ɼ.è 

ɸʟʥʘʢʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ ʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʌɻɹʆʋ ɺʆ 

ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ ʚ ʧʝʨʠʦʜ ʩ ʦʢʪʷʙʨʷ ʧʦ 

ʜʝʢʘʙʨʴ 2023 ʛʦʜʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʳʯʢʘʭ ʚ 

ʚʦʟʨʘʩʪʝ 14 ʤʝʩʷʮʝʚ. ɺʩʝ ʞʠʚʦʪʥʳʝ 

ʧʦʣʫʯʘʣʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ 

ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʨʘʮʠʦʥ ʠ ʠʤʝʣʠ 
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ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʧʠʪʴʝʚʦʡ ʚʦʜʝ. ʇʦ 

ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 2 

ʛʨʫʧʧʳ ʙʳʯʢʦʚ ʧʦ 8 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʙʳʯʢʦʚ ʙʳʣʘ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʧʦʣʫʯʘʣʘ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, 2 ʛʨʫʧʧʘ ï 

ʦʧʳʪʥʦʡ (ʧʦʣʫʯʘʣʘ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʠ 

ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ), ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ 

çʄʫʣʴʪʠʦʤʠʮʠʥ 1 %è ʚʚʦʜʠʣʠ, ʝʞʝʜʥʝʚʥʦ, 

ʧʦ 12,5 ʛʨʘʤʤ ʥʘ 1 ʛʦʣʦʚʫ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ ʩʦʩʪʘʚʣʷʣʘ 70 

ʜʥʝʡ.  

ɺ ʦʧʳʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʳʯʢʠ 

ʯʝʨʥʦ-ʧʸʩʪʨʦʡ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʪʠʧʦʚʳʭ ʩʪʦʡʣʘʭ 

ʙʝʩʧʨʠʚʷʟʠ, ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʦʝʥʠʷ 

ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, 

ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʤʳʝ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʙʳʣʠ 

ʘʥʘʣʦʛʠʯʥʳʤʠ. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʷʩʘ: ʦʧʨʝʜʝʣʝʥʠʝ ʚʥʝʰʥʝʛʦ 

ʚʠʜʘ, ʟʘʧʘʭʘ, ʢʦʥʩʠʩʪʝʥʮʠʠ, ʢʘʯʝʩʪʚʘ 

ʙʫʣʴʦʥʘ ʧʨʠ ʚʘʨʢʝ; ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʷʩʘ: ʙʝʥʟʠʜʠʥʦʚʘʷ ʧʨʦʙʘ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʘʤʠʥʦʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ, ʨʝʘʢʮʠʷ ʩ 

ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʴʶ, pH ʤʷʩʘ; 

ʙʘʢʪʝʨʠʦʩʢʦʧʠʷ ʤʷʩʘ [1, 2, 4, 5]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʦʧʳʪʝ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ çMicrosoft Excel ʜʣʷ Windows 

10è. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʥʠʮʳ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʨʠʪʝʨʠʶ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʉʪʴʶʜʝʥʪʘ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʩʯʠʪʘʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʈ <0,05. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʩʩʘ 

ʞʠʚʦʪʥʳʭ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʦʢʘʟʳʚʘʶʱʠʤ ʧʨʷʤʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʚʳʧʫʩʢ, 

ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʭʦʟʷʡʩʪʚʘ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʯʢʦʚ ʚʝʩ ʞʠʚʦʡ ʤʘʩʩʳ ʠʟʤʝʨʷʣʠ ʧʫʪʝʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʟʚʝʰʠʚʘʥʠʷ ʚ ʥʘʯʘʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʝʨʝʜ ʟʘʙʦʝʤ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʨʘʩʯʝʪʘ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚʝʩʘ ʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʩʪʘ ʠ ʚʝʩʘ ʚ 

ʜʚʫʭ ʛʨʫʧʧʘʭ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʟʚʝʰʠʚʘʥʠʷ ʙʳʯʢʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 1. 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʟʘ 70 ʜʥʝʡ 

ʦʪʢʦʨʤʘ ʙʳʯʢʦʚ, ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʦʩʪʘ ʙʳʯʢʦʚ. ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʞʠʚʦʡ 

ʤʘʩʩʳ ʥʘ 70 ʜʝʥʴ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʩʦʩʪʘʚʠʣ 75,49Ñ 2,51 ʢʛ, ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

94,86Ñ 0,92 ʢʛ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ 

ʞʠʚʦʡ ʤʘʩʩʳ ʫ ʙʳʯʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 1078,43Ñ 20,06 ʛ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʚ ʨʘʮʠʦʥ 

ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʢʦʨʤʦʚʘʷ 

ʜʦʙʘʚʢʘ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʙʳʣ ʥʘ 

25,66 % ʚʳʰʝ ʠ ʩʦʩʪʘʚʠʣ 1355,14Ñ 9,24 ʛ. 

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʨʦʩʪʦ-ʚʝʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʯʢʦʚ 

ʇʦʢʘʟʘʪʝʣʴ ɽʜ. ʠʟʤ. 
ɻʨʫʧʧʳ (ʧ=16) 

 I II 

ʉʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ: 

ʠʩʭʦʜʥʘʷ 
ʢʛ 461,43Ñ2,04 455,78Ñ3,12 

ʏʝʨʝʟ 70 ʜʥʝʡ ʢʛ 536,92Ñ4,64 550,64Ñ3,42 

ʇʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʟʘ 

ʦʧʳʪ: ʚʘʣʦʚʳʡ 
ʢʛ 75,49Ñ2,51 94,86Ñ0,92 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʛ 1078,43Ñ20,06 1355,14Ñ9,24 

 

ɺ ʢʦʥʮʝ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʙʳʣ 

ʧʨʦʚʝʜʸʥ ʫʙʦʡ ʙʳʯʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ. ʇʦʩʣʝ ʧʨʝʜʫʙʦʡʥʦʛʦ 

ʦʩʤʦʪʨʘ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʪʫʰʠ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ɻʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ 

ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚʠʜʠʤʳʭ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʠ 
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ʩʪʝʧʝʥʴ ʦʙʝʩʢʨʦʚʣʠʚʘʥʠʷ ʙʳʣʘ ʧʨʠʟʥʘʥʘ 

ʭʦʨʦʰʝʡ. ɺʝʪʝʨʠʥʘʨʥʘʷ ʦʮʝʥʢʘ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʠʭ ʮʚʝʪ 

ʥʝ ʠʟʤʝʥʠʣʩʷ, ʨʘʟʤʝʨʳ ʦʨʛʘʥʦʚ ʦʩʪʘʣʠʩʴ 

ʧʨʝʞʥʠʤʠ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ. ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʫʙʦʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʫʰʠ ʚʩʝʭ ʙʳʯʢʦʚ 

ʦʙʨʘʟʦʚʘʣʘʩʴ ʩʫʭʘʷ ʢʦʨʦʯʢʘ ʧʦʜʩʳʭʘʥʠʷ, 

ʤʷʩʦ ʠʤʝʣʦ ʩʚʝʪʣʦ-ʢʨʘʩʥʳʡ ʦʪʪʝʥʦʢ, 

ʤʳʰʮʳ ʙʳʣʠ ʧʣʦʪʥʳʤʠ ʠ ʫʧʨʫʛʠʤʠ, ʩ 

ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʩʚʝʞʝʛʦ ʤʷʩʘ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʟʘʧʘʭʦʤ. 

ʇʦʜʢʦʞʥʘʷ ʠ ʚʥʫʪʨʝʥʥʷʷ ʞʠʨʦʚʘʷ ʪʢʘʥʠ 

ʙʳʣʠ ʙʣʝʜʥʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ. ʅʘ ʨʘʟʨʝʟʝ ʤʳʰʮʳ 

ʙʳʣʠ ʩʣʝʛʢʘ ʚʣʘʞʥʳʤʠ, ʥʝ ʦʩʪʘʚʣʷʣʠ 

ʚʣʘʞʥʳʭ ʧʷʪʝʥ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ, 

ʠʤʝʣʠ ʪʝʤʥʦ-ʢʨʘʩʥʳʡ ʦʪʪʝʥʦʢ. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙ ʤʷʩʘ 

ˉ 

ʧ/ʧ 

ʇʨʦʜʝʣʘʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

(ʧ=8) 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 

(ʧ=8) 

1. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

 

 

 

 

ʇʨʦʙʘ ʚʘʨʢʠ (ʦʮʝʥʢʘ 

ʙʫʣʴʦʥʘ) 

ʎʚʝʪ ʪʸʤʥʦ-ʢʨʘʩʥʳʡ ʩ 

ʨʦʟʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, 

ʢʦʥʩʠʩʪʝʥʮʠʷ ʧʣʦʪʥʘʷ, 

ʷʤʢʘ ʚʳʨʘʚʥʠʚʘʝʪʩʷ 

ʙʳʩʪʨʦ, ʟʘʧʘʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʤʷʩʥʦʡ. 

 

ɹʫʣʴʦʥ ʧʨʦʟʨʘʯʥʳʡ, 

ʘʨʦʤʘʪʥʳʡ, ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʫʧʥʳʝ 

ʞʠʨʦʚʳʝ ʢʘʧʣʠ. 

ʎʚʝʪ ʪʸʤʥʦ-ʢʨʘʩʥʳʡ ʩ 

ʨʦʟʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, 

ʢʦʥʩʠʩʪʝʥʮʠʷ ʧʣʦʪʥʘʷ, ʷʤʢʘ 

ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʙʳʩʪʨʦ, 

ʟʘʧʘʭ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʤʷʩʥʦʡ. 

 

ɹʫʣʴʦʥ ʧʨʦʟʨʘʯʥʳʡ, 

ʘʨʦʤʘʪʥʳʡ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʨʫʧʥʳʝ ʞʠʨʦʚʳʝ ʢʘʧʣʠ. 

2. ʄʠʢʨʦʩʢʦʧʠʷ ʤʘʟʢʦʚ-

ʦʪʧʝʯʘʪʢʦʚ 

ʉ 3 ʜʦ 8 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ 

ʉ 2 ʜʦ 4 ʤʠʢʨʦʦʨʛʘʥʠʟʦʚ 

3. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ: 

ʘ) pH 

 

 

5,8- 6,1 

 

 

5,7 ï 6,0 

4. ʙ) ʈʝʘʢʮʠʷ ʥʘ 

ʧʝʨʦʢʩʠʜʘʟʫ 

 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ  ʇʦʣʦʞʠʪʝʣʴʥʘʷ  

5. ʚ) ɸʤʠʥʦ-ʘʤʤʠʘʯʥʳʡ 

ʘʟʦʪ (NaOH,ʤʛ) 

1,11Ñ0,06 1,08Ñ0,09 

6. ʛ) ʈʝʘʢʮʠʷ ʩ 

ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʴʶ 

 

ʍʣʦʧʴʷ ʠ ʩʛʫʩʪʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ 

ʍʣʦʧʴʷ ʠ ʩʛʫʩʪʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ 

7. ʜ) ʇʨʦʜʫʢʪʳ 

ʧʝʨʚʠʯʥʦʛʦ ʨʘʩʧʘʜʘ 

ʙʝʣʢʦʚ 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʆʪʨʠʮʘʪʝʣʴʥʘʷ 

8. ʝ) ʃʝʪʫʯʠʝ ʞʠʨʥʳʝ 

ʢʠʩʣʦʪʳ (KOH,ʤʛ) 

3,39Ñ0,44 3,30Ñ0,66 

 

ɺ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ 

ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ 

ʵʢʩʧʝʨʪʠʟʘ 16 ʧʨʦʙ ʛʦʚʷʜʠʥʳ, ʧʦ 8 ʧʨʦʙ ʩ 

ʢʘʞʜʦʡ ʛʨʫʧʧʳ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʙʳ 

ʚʘʨʢʦʡ, ʙʫʣʴʦʥ ʦʢʘʟʘʣʩʷ ʧʨʦʟʨʘʯʥʳʤ, ʩ 

ʧʨʠʷʪʥʳʤ ʘʨʦʤʘʪʦʤ. ɾʠʨ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʙʫʣʴʦʥʘ ʩʢʘʧʣʠʚʘʣʩʷ ʚ ʙʦʣʴʰʠʭ ʢʘʧʣʷʭ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʷʩʘ ʦʪ 

ʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʤʷʩʘ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʂʘʯʝʩʪʚʦ ʤʷʩʘ ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʫʨʦʚʥʷ pH. ʈH 
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ʦʪʨʘʞʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʦʜʦʨʦʜʥʳʭ 

ʠʦʥʦʚ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ 

ʛʣʠʢʦʛʝʥʘ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʥʘ ʤʦʤʝʥʪ 

ʫʙʦʷ. ʈH ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʮʚʝʪʦʤ, 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ, 

ʤʷʛʢʦʩʪʴʶ, ʩʦʯʥʦʩʪʴʶ, ʧʦʪʝʨʷʤʠ ʧʨʠ 

ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ, ʙʘʢʪʝʨʠʘʣʴʥʳʤ 

ʟʘʛʨʷʟʥʝʥʠʝʤ ʠ ʜʨʫʛʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʢʘʯʝʩʪʚʘ ʤʷʩʘ. ʊʘʢ, pH ʤʷʩʘ ʦʧʳʪʥʳʭ 

ʙʳʯʢʦʚ ʩʦʩʪʘʚʣʷʣʦ 5,7ï6,0, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ pH ʜʣʷ ʩʦʟʨʝʚʰʝʛʦ, ʩʚʝʞʝʛʦ 

ʤʷʩʘ. ʈʝʘʢʮʠʷ ʥʘ ʧʝʨʦʢʩʠʜʘʟʫ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʩʦʜʝʨʞʘʥʠʝ 

ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʘʟʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 

1,08Ñ0,09, ʧʨʠ ʨʝʘʢʮʠʠ ʩ ʩʝʨʥʦʢʠʩʣʦʡ 

ʤʝʜʴʶ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʭʣʦʧʴʝʚ ʠ ʩʛʫʩʪʢʦʚ. 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʤʘʟʢʦʚ-ʦʪʧʝʯʘʪʢʦʚ ʚ ʧʦʣʝ ʟʨʝʥʠʷ 

ʦʙʥʘʨʫʞʝʥʦ ʦʪ 2 ʜʦ 4 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɻʆʉʊʫ 7269-2015 

çʄʷʩʦ. ʄʝʪʦʜʳ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʚʝʞʝʩʪʠè (ʊʘʙʣʠʮʘ 2). ʆʩʪʘʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ, 

ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʦʨʤʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ 

ʢʦʨʤʣʝʥʠʷ çʄʫʣʴʪʠʦʤʠʮʠʥ 1 %è ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʙʳʯʢʦʚ ʚ ʚʦʟʨʘʩʪʝ ʩ 

14 ʜʦ 16 ʤʝʩʷʮʝʚ, ʥʝ ʦʢʘʟʳʚʘʣʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʚʳʧʫʩʢʘʪʴ ʝʛʦ ʚ ʨʝʘʣʠʟʘʮʠʶ ʥʘ 

ʦʙʱʠʭ ʦʩʥʦʚʘʥʠʷʭ. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʤʷʩʦ ʙʳʯʢʦʚ ʜʚʫʭ ʛʨʫʧʧ 

ʩʦʛʣʘʩʥʦ çʇʨʘʚʠʣʘʤ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʦʩʤʦʪʨʘ ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʤʷʩʘ 

ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚè ʧʨʠʟʥʘʥʦ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʚ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʤ ʦʪʥʦʰʝʥʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʦʧʳʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ-ʘʢʪʠʚʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çʄʫʣʴʪʠʦʤʠʮʠʥ 1%è ʚ ʜʦʟʝ ʧʨʝʧʘʨʘʪʘ 125 

ʛʨʘʤʤ ʥʘ 1 ʮʝʥʪʥʝʨ (12,5 ʛʨʘʤʤ ʥʘ 1 

ʛʦʣʦʚʫ) ʚ ʨʘʮʠʦʥʝ ʙʳʯʢʦʚ ʦʢʘʟʳʚʘʝʪ 

ʚʳʨʘʞʝʥʥʦʝ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʝʝ 

ʚʣʠʷʥʠʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ.  
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ɺʃʀʗʅʀɽ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ çʄʋʃʔʊʀʆʄʀʎʀʅ 1 %è ʅɸ ʈʆʉʊʆ-ɺɽʉʆɺʓɽ 

ʇʆʂɸɿɸʊɽʃʀ ʀ ʅɸ ʂɸʏɽʉʊɺʆ ʄʗʉɸ ɹʓʏʂʆɺ 

 

ɻʦʨʰʝʥʠʥʘ ʂ.ɸ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çʄʫʣʴʪʠʦʤʠʮʠʥ 1 %è ʥʘ ʨʦʩʪʦ-ʚʝʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʯʢʦʚ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ 

ʵʢʩʧʝʨʪʠʟʘ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʀʇ çʂʌʍ ʉʘʨʛʫʟʠʥ ɼ.ɼ.è ɸʟʥʘʢʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ɸʚʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʷʩʦ ʙʳʯʢʦʚ ʜʚʫʭ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ 

çʇʨʘʚʠʣʘʤ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʦʩʤʦʪʨʘ ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʤʷʩʘ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚè ʧʨʠʟʥʘʥʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʚ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʤ ʦʪʥʦʰʝʥʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʫ ʙʳʯʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 1078,43Ñ20,06 ʛ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʚ ʨʘʮʠʦʥ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʙʳʣ ʥʘ 25,66 % ʚʳʰʝ ʠ ʩʦʩʪʘʚʠʣ 1355,14Ñ9,24 ʛ. ʇʦʩʣʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ-ʘʢʪʠʚʥʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ çʄʫʣʴʪʠʦʤʠʮʠʥ 1%è ʚ ʜʦʟʝ ʧʨʝʧʘʨʘʪʘ 125 ʛʨʘʤʤ ʥʘ 1 ʮʝʥʪʥʝʨ (12,5 ʛʨʘʤʤ ʥʘ 1 

ʛʦʣʦʚʫ) ʚ ʨʘʮʠʦʥʝ ʙʳʯʢʦʚ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  

 

THE EFFECT OF THE FEED ADDITIVE  "MULTIOMYCIN 1 %" ON HEIGHT AND WEIGHT 

INDICATORS AND ON THE QUALITY  OF BULL MEAT 

 

Gorshenina K.A. 

Summary 

 

The article presents the results of studying the effect of the feed additive "Multiomycin 1%" 

on the height and weight indicators of bulls and veterinary and sanitary examination of the products 

obtained in the IP "KFH Sarguzin D.D." of the Aznakaevsky district of the Republic of Tatarstan. 

The author has established that the meat of bulls of two groups according to the "Rules of veterinary 

inspection of slaughtered animals and veterinary and sanitary examination of meat and meat 

products" is recognized as benign in veterinary and sanitary terms. According to the results of the 

study, it was revealed that the average daily increase in live weight in the bulls of the control group 

was 1078.43Ñ 20.06 g, while in the experimental group, where a feed additive was included in the 

diet of animals, the average daily increase was 25.66 % higher and amounted to 1355.14Ñ 9.24 g. 

After the experiments, it was found that the use of biologically active feed additive "Multimycin 

1%" at a dose of 125 grams per 1 hundredweight (12.5 grams per 1 head) in the diet of bulls has a 

pronounced growth-stimulating effect, relative to the control group. 
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ʈɽɿʋʃʔʊɸʊʓ ʃɸɹʆʈɸʊʆʈʅʆɻʆ ʂʆʅʊʈʆʃʗ ɻʀʉʊɸʄʀʅɸ ɺ ʈʓɹɽ ʀ ʈʓɹʅʓʍ 

ʇʈʆɼʋʂʊɸʍ ʄɽʊʆɼʆʄ ɺʕɾʍ ʄʉ/ʄʉ 

 

ɼʨʫʛʦʚʘ ʆ.ʇ.1,2 ï ʚʝʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ, ʘʩʧʠʨʘʥʪ, ʉʘʪʶʢʦʚʘ ʃ.ʇ.2 ï ʢ.ʚʝʪ.ʥ., ʜʦʮʝʥʪ 

 
1ʌɻɹʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭè 

2ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʈʆʉɹʀʆʊɽʍ)è 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʛʝʥʥʳʝ ʘʤʠʥʳ, ʛʠʩʪʘʤʠʥ, ɺʕɾʍ ʄʉ/ʄʉ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ, ʢʦʥʪʨʦʣʴ, ʨʳʙʘ ʠ ʨʳʙʥʘʷ ʧʨʦʜʫʢʮʠʷ 

Keywords: biogenic amines, histamine, HPLC MS/MS, quantitative content, control, fish 
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ɹʠʦʛʝʥʥʳʝ ʘʤʠʥʳ (ɹɸ) 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʥʦʚʥʳʝ ʘʟʦʪʠʩʪʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʚʠʜʘʭ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʳʙʘ ʠ ʨʳʙʥʘʷ 

ʧʨʦʜʫʢʮʠʷ, ʤʷʩʦ ʠ ʤʷʩʥʘʷ ʧʨʦʜʫʢʮʠʷ, 

ʩʳʨʳ, ʘʣʢʦʛʦʣʴʥʘʷ ʧʨʦʜʫʢʮʠʷ (ʚʠʥʦ, ʧʠʚʦ) 

ʠ ʜʨʫʛʠʝ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʠ 

ʥʘʧʠʪʢʠ [11]. ʆʥʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ 

ʚʩʣʝʜʩʪʚʠʝ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʷ 

ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʘʤʠʥʠʨʦʚʘʥʠʷ ʠʣʠ 

ʧʝʨʝʘʤʠʥʠʨʦʚʘʥʠʷ ʢʝʪʦʥʦʚ ʠ ʘʣʴʜʝʛʠʜʦʚ 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [17]. ʇʦ ʭʠʤʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ɹɸ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 

ʘʣʠʬʘʪʠʯʝʩʢʠʝ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʪʘʢʞʝ ʩʧʝʨʤʠʜʠʥ, ʩʧʝʨʤʠʥ, ʢʘʜʘʚʝʨʠʥ ʠʣʠ 

ʧʫʪʨʝʩʮʠʥ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ, ʪʘʢʠʝ ʢʘʢ 

ʬʝʥʠʣʵʪʠʣʘʤʠʥ ʠʣʠ ʪʠʨʘʤʠʥ, ʘ ʪʘʢʞʝ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ, ʥʘʧʨʠʤʝʨ, ʪʨʠʧʪʘʤʠʥ 

ʠʣʠ ʛʠʩʪʘʤʠʥ [1, 14, 17].  

ɹʠʦʛʝʥʥʳʝ ʘʤʠʥʳ ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʣʶʙʦʡ ʛʨʫʧʧʝ ʙʝʣʢʦʚʦʩʦʜʝʨʞʘʱʠʭ 

ʧʨʦʜʫʢʪʦʚ. ɹɸ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ 

ʩʚʝʞʝʩʪʠ ʠ ʧʨʠʛʦʜʥʦʩʪʠ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʚ 

ʧʠʱʫ ʯʝʣʦʚʝʢʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʨʳʙʳ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʫʣʫʯʰʘʶʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ [11, 18, 

20]. ʋʨʦʚʝʥʴ ɹɸ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʤʘʨʢʝʨʦʤ 

ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʫʢʘʟʳʚʘʷ ʧʨʠ ʠʭ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ ʥʘ ʥʝʩʦʙʣʶʜʝʥʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʧʨʘʚʠʣ ʠ ʥʦʨʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʳʨʴʷ ʠ 

ʥʘʣʠʯʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʝʞʝʣʘʪʝʣʴʥʳʭ 

ʙʘʢʪʝʨʠʡ [5]. 

ʉʨʝʜʠ ɹɸ ʛʠʩʪʘʤʠʥ ʩʯʠʪʘʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʠ 

ʪʦʢʩʠʯʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ 

ʧʠʱʫ ʯʝʣʦʚʝʢʦʤ ʨʳʙʳ ʠʣʠ ʨʳʙʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʷ, ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ 

ʩʝʨʴʝʟʥʳʭ ʧʠʱʝʚʳʭ ʦʪʨʘʚʣʝʥʠʡ [3, 16]. 

ʊʝʨʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʠʱʠ ʤʦʞʝʪ 

ʠʥʘʢʪʠʚʠʨʦʚʘʪʴ ʬʝʨʤʝʥʪʳ, ʦʜʥʘʢʦ, ʧʦʩʣʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʠʩʪʘʤʠʥʘ ʥʠ ʦʜʠʥ ʤʝʪʦʜ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʟʘʤʦʨʘʞʠʚʘʥʠʝ, 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ ʠʣʠ ʢʦʧʯʝʥʠʝ ʥʝ ʩʤʦʞʝʪ 

ʫʜʘʣʠʪʴ ʪʦʢʩʠʥʳ. ʊʦʢʩʠʯʥʦʩʪʴ ʦʩʪʘʥʝʪʩʷ 

ʥʝʠʟʤʝʥʥʦʡ ʙʣʘʛʦʜʘʨʷ ʝʛʦ 

ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʠ [13, 19]. 

ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ 

ʛʠʩʪʘʤʠʥʘ, ʢʦʥʪʨʦʣʴ ʟʘ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʘʢ ʚ ʨʳʙʝ, ʪʘʢ ʠ ʚ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʠʩʪʘʤʠʥ 

ï ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʙʠʦʛʝʥʥʳʡ ʘʤʠʥ, 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʨʝʛʫʣʠʨʫʝʪʩʷ ʥʘ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ 

ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ [10], ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʩʪʨʘʥʘʭ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʶʟʘ (ɽɸʕʉ) [1, 4]. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʛʠʩʪʘʤʠʥʘ ʚ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʢʘʢ ʩʚʝʞʝʩʪʠ, ʪʘʢ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ 

ʫʧʦʪʨʝʙʣʝʥʠʠ ʯʝʣʦʚʝʢʦʤ ʨʳʙʳ ʠ 

ʥʦʨʤʠʨʫʝʪʩʷ ʚʦ ʚʩʝʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 

ʤʠʨʘ. ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʤʘʩʩʦʚʘʷ 

ʜʦʣʷ ʛʠʩʪʘʤʠʥʘ ʚ ʨʳʙʝ ʠ ʨʳʙʦʧʨʦʜʫʢʪʦʚ ʚ 

ʈʦʩʩʠʠ, ʩʦʛʣʘʩʥʦ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ 

ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ çʆ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʳʙʳ ʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠè 
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(ʊʈ ɽɸʕʉ 040/2016) ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 

100 ʤʛ/ʢʛ ʜʣʷ ʨʳʙ ʩʝʤʝʡʩʪʚ ʪʫʥʮʦʚʳʭ, 

ʩʢʫʤʙʨʠʝʚʳʭ, ʣʦʩʦʩʝʚʳʭ ʠ ʩʝʣʴʜʝʚʳʭ 

(ʢʨʦʤʝ ʠʢʨʳ, ʤʦʣʦʢ, ʧʝʯʝʥʠ ʠ ʞʠʨʘ 

ʧʠʱʝʚʦʛʦ ʠʟ ʨʳʙʳ), ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ 

ʩʫʰʝʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʜʣʷ ʨʳʙʦ-

ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʥʩʝʨʚʦʚ ï ʥʝ ʙʦʣʝʝ 40 

ʤʛ/ʢʛ [1, 4]. ʇʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʀʥʜʦʥʝʟʠʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ 

ʛʠʩʪʘʤʠʥʘ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 100 ʤʛ/ʢʛ 

[7]. ɸʥʘʣʦʛʠʯʥʳʡ ʫʨʦʚʝʥʴ ʛʠʩʪʘʤʠʥʘ 

ʫʩʪʘʥʦʚʣʝʥ ʚ ʂʘʥʘʜʝ [8]. ɸʚʩʪʨʘʣʠʷ 

ʫʩʪʘʥʦʚʠʣʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʧʨʝʜʝʣ, ʘ ʠʤʝʥʥʦ 200 ʤʛ/ʢʛ ʛʠʩʪʘʤʠʥʘ ʢʘʢ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʦʢʩʠʥʘ ʚ ʨʳʙʝ ʠ ʨʳʙʥʦʡ 

ʧʨʦʜʫʢʮʠʠ [6]. ɽʚʨʦʧʝʡʩʢʘʷ ʢʦʤʠʩʩʠʷ 

ʫʩʪʘʥʦʚʠʣʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ 

ʫʨʦʚʝʥʴ ʛʠʩʪʘʤʠʥʘ ʜʣʷ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʥʘʢʘʧʣʠʚʘʪʴ ʚʳʩʦʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʪʦʛʦ ʙʠʦʛʝʥʥʦʛʦ ʘʤʠʥʘ. 

ʉʦʛʣʘʩʥʦ ʈʝʛʣʘʤʝʥʪʫ ɽʉ 2073/2005, 

ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʦʪ 100 ʜʦ 200 ʤʛ/ʢʛ, ʘ 

ʠʟ ʜʝʚʷʪʠ ʥʘʙʦʨʦʚ ʧʨʦʙ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʧʨʦʙ 

ʤʦʛʫʪ ʧʨʝʚʳʰʘʪʴ 100 ʤʛ/ʢʛ ʛʠʩʪʘʤʠʥʘ, ʠ 

ʥʠ ʦʜʥʘ ʧʨʦʙʘ ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 200 

ʤʛ/ʢʛ ʛʠʩʪʘʤʠʥʘ, ʘ ʪʘʢʞʝ ʜʦ 400 ʤʛ/ʢʛ ʜʣʷ 

ʧʨʦʜʫʢʮʠʠ ʠʟ ʵʪʠʭ ʞʝ ʚʠʜʦʚ ʨʳʙ, 

ʧʦʜʚʝʨʛʥʫʪʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʤʫ 

ʩʦʟʨʝʚʘʥʠʶ ʚ ʪʫʟʣʫʢʝ (ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʟʘʩʦʣʢʝ ʘʥʯʦʫʩʦʚ) [9]. ʌʝʜʝʨʘʣʴʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʢʘʯʝʩʪʚʦʤ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʉʐɸ (FDA) ʫʩʪʘʥʦʚʠʣʦ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʠʩʪʘʤʠʥʘ ʚ 

ʨʳʙʝ ʠ ʨʳʙʥʳʭ ʧʨʦʜʫʢʪʘʭ ʩʦʩʪʘʚʣʷʝʪ 50 

ʤʛ/ʢʛ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʨʳʙʥʳʭ ʢʦʥʩʝʨʚʦʚ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʢʘʯʝʩʪʚʦ ʩʳʨʴʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʥʦʨʤʦʡ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʫʨʦʚʥʝ ʦʪ 5 ʜʦ 15 ʤʛ/ʢʛ 

ʛʠʩʪʘʤʠʥʘ [12]. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʛʠʩʪʘʤʠʥʘ ʚ ʨʳʙʝ ʠ ʨʳʙʥʳʭ 

ʧʨʦʜʫʢʪʘʭ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ, ʢʨʘʡʥʝ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ 

ʦʮʝʥʠʪʴ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʆʯʝʥʴ 

ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʛʠʩʪʘʤʠʥʘ ʚ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʙʠʦʛʝʥʥʳʭ 

ʘʤʠʥʦʚ, ʚʢʣʶʯʘʷ ʛʠʩʪʘʤʠʥ ʚ ʧʨʦʜʫʢʪʘʭ 

ʧʠʪʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʨʳʙʝ ʠ ʨʳʙʥʦʡ 

ʧʨʦʜʫʢʮʠʠ [15]. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʪʦʯʥʳʭ ʠ ʩʝʣʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ 

ʤʠʢʨʦʧʨʠʤʝʩʝʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʛʠʩʪʘʤʠʥʘ, ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ 

(ɺʕɾʍ ʄʉ/ʄʉ) [21]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʪʦʯʥʳʭ 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ 

ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʦʢʩʠʯʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʧʨʠʚʝʣʘ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʌɻɹʋ 

çɺʅʀʀɿɾè ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʩʪʘʤʠʥʘ ʤʝʪʦʜʦʤ ɺʕɾʍ 

ʄʉ/ʄʉ [2]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʯʘʩʪʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʠʩʪʘʤʠʥʘ ʚ 

ʧʦʜʚʝʨʛʥʫʪʳʭ ʣʘʙʦʨʘʪʦʨʥʳʤ ʠʩʧʳʪʘʥʠʷʤ 

ʧʨʦʙ ʨʳʙʳ ʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ ʧʝʨʠʦʜ 2020-

2022 ʛʛ. ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʠʱʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʩʧʝʢʪʦʨʘʤʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʫʧʨʘʚʣʝʥʠʡ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ 

ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʤʫ 

ʥʘʜʟʦʨʫ (ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ). ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʙ ʨʳʙʳ ʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʮʝʥʪʨʘʭ 

ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʜʣʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ 

ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʘʢʠʭ ʢʘʢ çʊʫʥʝʮ 

ʥʘʪʫʨʘʣʴʥʳʡè (3 ʦʙʨʘʟʮʘ), çʊʫʥʝʮ 

ʥʘʪʫʨʘʣʴʥʳʡ ʨʫʙʣʝʥʥʳʡè (3 ʦʙʨʘʟʮʘ), 

çʊʫʥʝʮ ʥʘʪʫʨʘʣʴʥʳʡ ʚ ʤʘʩʣʝ ʜʣʷ ʩʘʣʘʪʦʚè 

(3 ʦʙʨʘʟʮʘ), çʉʢʫʤʙʨʠʷ ʥʘʪʫʨʘʣʴʥʘʷ ʚ 

ʤʘʩʣʝè (4 ʦʙʨʘʟʮʘ), çɻʦʨʙʫʰʘ 

ʥʘʪʫʨʘʣʴʥʘʷè (4 ʦʙʨʘʟʮʘ) ʛʦʪʦʚʦʡ ʢ 

ʫʧʦʪʨʝʙʣʝʥʠʶ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ: ʩʝʣʴʜʴ 

ʘʪʣʘʥʪʠʯʝʩʢʘʷ ʩʣʘʙʦʩʦʣʝʥʘʷ (3 ʦʙʨʘʟʮʘ), 

ʩʢʫʤʙʨʠʷ ʛʦʨʷʯʝʛʦ ʢʦʧʯʝʥʠʷ (2 ʦʙʨʘʟʮʘ), ʘ 

ʪʘʢʞʝ ʪʨʠ ʚʠʜʘ ʤʦʨʦʞʝʥʥʦʡ ʨʳʙʳ: 
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ʩʢʫʤʙʨʠʷ (4 ʦʙʨʘʟʮʘ), ʘʪʣʘʥʪʠʯʝʩʢʠʡ 

ʣʦʩʦʩʴ (2 ʦʙʨʘʟʮʘ), ʛʦʨʙʫʰʘ (2 ʦʙʨʘʟʮʘ). 

ʇʨʦʜʫʢʮʠʷ ʙʳʣʘ ʧʨʠʦʙʨʝʪʝʥʘ ʚ ʩʝʪʠ 

ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʛʦʨʦʜʘ ʄʦʩʢʚʳ ʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʨʳʙʳ ʠ 

ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʛʠʩʪʘʤʠʥʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ 

ʌɻɹʋ çɺʅʀʀɿɾè ʧʦ ʤʝʪʦʜʠʢʝ [2] 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʩʪʘʤʠʥʘ 

ʤʝʪʦʜʦʤ ɺʕɾʍ ʄʉ/ʄʉ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ 

ʚʳʜʝʣʝʥʠʠ ʚʝʱʝʩʪʚ ʧʫʪʝʤ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʭ ʤʝʞʜʫ ʜʚʫʤʷ 

ʥʝʩʤʝʰʠʚʘʝʤʳʤʠ ʬʘʟʘʤʠ: ʪʚʝʨʜʦʡ 

ʥʝʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ (ʩʦʨʙʝʥʪ ʚ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʝ) ʠ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ (ʵʣʣʶʝʥʪ). 

ʀʩʧʦʣʴʟʫʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʞʠʜʢʦʩʪʥʦʡ 

ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨ Shimadzu 

LCMS 8060, ʦʩʥʘʱʝʥʥʳʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʦʡ SeQuant 

ZIC-HILIC (ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ï 2,1 ʤʤ, 

ʜʣʠʥʥʘ ï 150 ʤʤ, ʜʠʘʤʝʪʨ ʯʘʩʪʠʮ ï 3,5 

ʤʢʤ). ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʩʪʚʦʨʠʪʝʣʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ çʜʣʷ ɺʕɾʍè: ʘʮʝʪʦʥʠʪʨʠʣ, 

ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʘʷ ʚʦʜʘ; ʪʨʠʭʣʦʨʫʢʩʫʩʥʘ ̫

ʢʠʩʣʦʪʘ ʭ.ʯ.; ʘʮʝʪʘʪ ʘʤʤʦʥʠʷ ʭ.ʯ.; ʣʝʜʷʥʘ ̫

ʫʢʩʫʩʥʘ ̫ ʢʠʩʣʦʪʘ ʭ.ʯ.; ʩʪʘʥʜʘʨʪʥʳʡ 

ʦʙʨʘʟʝʮ ʛʠʩʪʘʤʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜʘ ʩ 

ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ 99,30 

% (Sigma-Aldrich H7125), ʩʪʘʥʜʘʨʪʥʳʡ 

ʦʙʨʘʟʝʮ ʛʠʩʪʘʤʠʥʘ-D4 ʛʠʜʨʦʭʣʦʨʠʜʘ ʩ 

ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʦʩʥʦʚʥʦʛʦ ʚʝʱʝʩʪʚʘ 98,60 

% (TRC Canada TRC-H436502). 

ʕʣʶʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ 

ʛʨʘʜʠʝʥʪʥʦʤ ʨʝʞʠʤʝ. ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ 

ʧʠʢʦʚ ï ʤʝʪʦʜʦʤ çʈʝʛʠʩʪʨʘʮʠʠ 

ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡè (MRM) ʧʨʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʦʥʦʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ɹ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʘʮʝʪʦʥʠʪʨʠʣ. 

ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʶ ʊʈ ɽɸʕ 

040/2016 [4] ʢ ʩʦʜʝʨʞʘʥʠʶ ʛʠʩʪʘʤʠʥʘ ʚ 

ʨʳʙʝ ʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʠʘʧʘʟʦʥ ʧʦ ʝʛʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʩʪʘʚʣʷʝʪ 10,0-200 ʤʛ/ʢʛ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʬʦʨʤʝ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ (ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ) ʦʙʟʦʨʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʠʱʝʚʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʚʦʜʠʤʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʫʜʝʣʠʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʧʨʦʙ ʨʳʙʳ ʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʙʠʦʛʝʥʥʦʛʦ 

ʘʤʠʥʘ ï ʛʠʩʪʘʤʠʥʘ. ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʦʚʝʜʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʪʝʣʴʥʳʭ 

ʮʝʥʪʨʘʭ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʟʘ 2020-2022 

ʛʛ. ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʛʠʩʪʘʤʠʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʳʙʳ ʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʌ ʟʘ 2020-2022 ʛʛ.  

ʇʝʨʠʦʜ 

ʢʦʥʪʨʦʣʷ 

ʂʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʘʯʝʩʪʚʦ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ 

ɼʦʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʛʠʩʪʘʤʠʥ (ʦʪ 

ʦʙʱʝʛʦ  

ʯʠʩʣʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ), % 

ʇʦʣʫʯʝʥʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ 

ʛʠʩʪʘʤʠʥ ʚʩʝʛʦ ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʛʠʩʪʘʤʠʥ 

 

2020 52 580 1 075 2,04 3 

2021 45 415 908 2,00 - 

2022 45 499 601 1,32 - 

 

ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ ʩ 2020 ʧʦ 2022 ʛʛ. ʚ 

ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʮʝʥʪʨʘʭ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ 

ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 143 494 ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʳʙʳ ʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ 2584 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʦ ʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʠʩʪʘʤʠʥʘ, 

ʯʪʦ ʩʦʩʪʘʚʠʣʦ 1,8 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʮʝʥʪʨʘʭ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ 

ʚ 2020 ʛʦʜʫ ʙʳʣ ʚʳʷʚʣʝʥʦ ʣʠʰʴ 3 ʩʣʫʯʘʷ 
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ʧʨʝʚʳʰʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʩʦʜʝʨʞʘʥʠʶ ʛʠʩʪʘʤʠʥʘ ʚ ʨʳʙʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 0,3 % ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʛʠʩʪʘʤʠʥ. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʠʩʪʘʤʠʥʘ 

ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʨʳʙʳ ʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ˉ 

ʦʙʨʘʟʮʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʨʘʟʮʘ ʌʘʢʪʠʯʝʩʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʤʛ/ʢʛ 

ʅʦʨʤʘ ʧʦ ʊʈ/ɽɸʉ 

040/2016 ʤʛ/ʢʛ, ʥʝ 

ʙʦʣʝʝ 

1 çʊʫʥʝʮ ʥʘʪʫʨʘʣʴʥʳʡè 16,5  
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100 

2 çʊʫʥʝʮ ʥʘʪʫʨʘʣʴʥʳʡè ʤʝʥʝʝ 10,0 

3 çʊʫʥʝʮ ʥʘʪʫʨʘʣʴʥʳʡè 54,8 

4 çʊʫʥʝʮ ʥʘʪʫʨʘʣʴʥʳʡ 

ʨʫʙʣʝʥʥʳʡè 

18,3 

5 çʊʫʥʝʮ ʥʘʪʫʨʘʣʴʥʳʡ 

ʨʫʙʣʝʥʥʳʡè 

16,1 

6 çʊʫʥʝʮ ʥʘʪʫʨʘʣʴʥʳʡ 

ʨʫʙʣʝʥʥʳʡè 

32,68 

7 çʊʫʥʝʮ ʥʘʪʫʨʘʣʴʥʳʡ ʚ ʤʘʩʣʝ ʜʣʷ 

ʩʘʣʘʪʦʚè 

26,1 

8 çʊʫʥʝʮ ʥʘʪʫʨʘʣʴʥʳʡ ʚ ʤʘʩʣʝ ʜʣʷ 

ʩʘʣʘʪʦʚè 

19,3 

9 çʊʫʥʝʮ ʥʘʪʫʨʘʣʴʥʳʡ ʚ ʤʘʩʣʝ ʜʣʷ 

ʩʘʣʘʪʦʚè 

48,3 

10 çʉʢʫʤʙʨʠʷ ʥʘʪʫʨʘʣʴʥʘʷ ʚ ʤʘʩʣʝè 29,5 

11 çʉʢʫʤʙʨʠʷ ʥʘʪʫʨʘʣʴʥʘʷ ʚ ʤʘʩʣʝè 32,7 

12 çʉʢʫʤʙʨʠʷ ʥʘʪʫʨʘʣʴʥʘʷ ʚ ʤʘʩʣʝè ʤʝʥʝʝ 10,0 

13 çʉʢʫʤʙʨʠʷ ʥʘʪʫʨʘʣʴʥʘʷ ʚ ʤʘʩʣʝè 28,6 

14 çɻʦʨʙʫʰʘ ʥʘʪʫʨʘʣʴʥʘʷè 11,2 

15 çɻʦʨʙʫʰʘ ʥʘʪʫʨʘʣʴʥʘʷè ʤʝʥʝʝ 10,0 

16 çɻʦʨʙʫʰʘ ʥʘʪʫʨʘʣʴʥʘʷè ʤʝʥʝʝ 10,0 

17 çɻʦʨʙʫʰʘ ʥʘʪʫʨʘʣʴʥʘʷè ʤʝʥʝʝ 10,0 

18 ʉʝʣʴʜʴ ʘʪʣʘʥʪʠʯʝʩʢʘʷ 

ʩʣʘʙʦʩʦʣʝʥʘʷ 

45,3 

19 ʉʝʣʴʜʴ ʘʪʣʘʥʪʠʯʝʩʢʘʷ 

ʩʣʘʙʦʩʦʣʝʥʘʷ 

54,6 

20 ʉʝʣʴʜʴ ʘʪʣʘʥʪʠʯʝʩʢʘʷ 

ʩʣʘʙʦʩʦʣʝʥʘʷ 

37,2 

21 ʉʢʫʤʙʨʠʷ ʛʦʨʷʯʝʛʦ ʢʦʧʯʝʥʠʷ 102,4 

22 ʉʢʫʤʙʨʠʷ ʛʦʨʷʯʝʛʦ ʢʦʧʯʝʥʠʷ 107,5 

23 ʉʢʫʤʙʨʠʷ ʤʦʨʦʞʝʥʘʷ 26,3 

24 ʉʢʫʤʙʨʠʷ ʤʦʨʦʞʝʥʘʷ ʤʝʥʝʝ 10,0 

25 ʉʢʫʤʙʨʠʷ ʤʦʨʦʞʝʥʘʷ 25,8 

26 ʉʢʫʤʙʨʠʷ ʤʦʨʦʞʝʥʘʷ 16,1 

27 ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʣʦʩʦʩʴ 

ʤʦʨʦʞʝʥʳʡ 

ʤʝʥʝʝ 10,0 

28 ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʣʦʩʦʩʴ 

ʤʦʨʦʞʝʥʳʡ 

ʤʝʥʝʝ 10,0 

29 ɻʦʨʙʫʰʘ ʤʦʨʦʞʝʥʘʷ ʤʝʥʝʝ 10,0 

30 ɻʦʨʙʫʰʘ ʤʦʨʦʞʝʥʘʷ ʤʝʥʝʝ 10,0 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʙʩʪʚʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʛʠʩʪʘʤʠʥʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʘʭ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ, ʢʦʧʯʝʥʦʡ ʠ 

ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ ʤʝʪʦʜʦʤ ɺʕɾʍ ʄʉ/ʄʉ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʦʡ 

ʌɻɹʋ çɺʅʀʀɿɾè [2] ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 

ʆʙʨʘʟʮʳ ʨʳʙʳ ʠ ʨʳʙʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʧʨʠʦʙʨʝʪʸʥʥʳʝ ʚ ʨʦʟʥʠʯʥʳʭ 

ʪʦʨʛʦʚʳʭ ʩʝʪʷʭ ʛʦʨʦʜʘ ʄʦʩʢʚʳ ʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʮʝʣʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʠʪʝʨʠʷʤ ʧʠʱʝʚʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʠʩʪʘʤʠʥʘ, ʫʢʘʟʘʥʥʳʤ ʚ ʊʈ 

ɽɸʕʉ 040/2016 ʠ ʙʝʟʦʧʘʩʥʳ ʜʣʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ.  

ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʜʚʫʭ 

ʦʙʨʘʟʮʘʭ ˉ 21 ʠ ˉ 22 (ʩʢʫʤʙʨʠʷ ʛʦʨʷʯʝʛʦ 

ʢʦʧʯʝʥʠʷ) ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʛʠʩʪʘʤʠʥʘ ʥʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ [1, 4], ʜʘʥʥʘʷ ʧʨʦʜʫʢʮʠʷ 

ʷʚʣʷʝʪʩʷ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ 

ʯʝʣʦʚʝʢʦʤ ʚ ʧʠʱʫ. 

ɿʘʢʣʶʯʝʥʠʝ. ɻʠʩʪʘʤʠʥ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʳʙʳ ʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʚʝʜʝʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʩʦʜʝʨʞʘʥʠʷ ʛʠʩʪʘʤʠʥʘ ʩʦʛʣʘʩʥʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ʊʈ ɽɸʕʉ 040/2016 [4]. ɿʘ 

ʧʝʨʠʦʜ ʩ 2020 ʧʦ 2022 ʛʦʜʳ ʚʳʷʚʣʝʥ 1 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʩʣʫʯʘʡ ʧʨʝʚʳʰʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤ ʛʠʩʪʘʤʠʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʙʘʟʝ 

ʌɻɹʋ çɺʅʀʀɿɾè ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʝʪʦʜʠʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʫʯʥʳʤʠ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʫʢʘʟʘʥʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ [2], ʚʳʷʚʠʣʠ ʤʝʪʦʜʦʤ ɺʕɾʍ 

ʄʉ/ʄʉ ʧʨʝʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʛʠʩʪʘʤʠʥʘ ʚ 2-ʭ ʠʟ ʪʨʠʜʮʘʪʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʦʚ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ 

ʛʦʨʦʜʘ ʄʦʩʢʚʳ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʇʨʠʤʝʥʝʥʠʝ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʧʨʘʢʪʠʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʩʝʣʝʢʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ.  
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ʈɽɿʋʃʔʊɸʊʓ ʃɸɹʆʈɸʊʆʈʅʆɻʆ ʂʆʅʊʈʆʃʗ ɻʀʉʊɸʄʀʅɸ ɺ ʈʓɹɽ ʀ ʈʓɹʅʓʍ 

ʇʈʆɼʋʂʊɸʍ ʄɽʊʆɼʆʄ ɺʕɾʍ ʄʉ/ʄʉ 

 

ɼʨʫʛʦʚʘ ʆ.ʇ., ʉʘʪʶʢʦʚʘ ʃ.ʇ. 

ʈʝʟʶʤʝ 

 

ʋʧʦʪʨʝʙʣʝʥʠʝ ʚ ʧʠʱʫ ʯʝʣʦʚʝʢʦʤ ʨʳʙʳ ʠʣʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʛʠʩʪʘʤʠʥʘ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʩʣʫʯʘʷʤ ʧʠʱʝʚʦʛʦ ʦʪʨʘʚʣʝʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʫʨʦʚʥʝʤ ʛʠʩʪʘʤʠʥʘ ʚ ʵʪʠʭ ʧʨʦʜʫʢʪʘʭ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʣʫʞʙ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʜʣʷ ʛʘʨʘʥʪʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʦʨʦʚʴʷ ʢʦʥʝʯʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʶʪʩʷ ʘʩʧʝʢʪʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʝʜʝʣʦʚ ʜʣʷ ʢʦʣʠʯʝʩʪʚʘ 

ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ, ʚʢʣʶʯʘʷ ʛʠʩʪʘʤʠʥ, ʚ ʨʳʙʝ ʠ ʨʳʙʦʧʨʦʜʫʢʪʘʭ. ɻʠʩʪʘʤʠʥ, ʚʦʟʥʠʢʘʶʱʠʡ ʠʟ-

ʟʘ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʘʤʠʥʦʢʠʩʣʦʪ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʙʠʦʛʝʥʥʳʤ ʘʤʠʥʦʤ, ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʚʦ ʤʥʦʞʝʩʪʚʝ ʩʪʨʘʥ, ʚʢʣʶʯʘʷ ʈʦʩʩʠʶ. ʇʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 2020-2022 ʛʛ., ʘ 

ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ ʛʠʩʪʘʤʠʥʘ ʚ 30-ʪʠ 

ʦʙʨʘʟʮʘʭ ʨʳʙʳ ʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʦʙʨʝʪʸʥʥʦʡ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʦʡ ʩʝʪʠ ʛ. ʄʦʩʢʚʳ ʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʛʠʩʪʘʤʠʥʘ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ɺʕɾʍ 

ʄʉ/ʄʉ ʧʦ ʤʝʪʦʜʠʢʝ ʌɻɹʋ çɺʅʀʀɿɾè çʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʠʩʪʘʤʠʥʘ 

ʤʝʪʦʜʦʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ ʄʀ 13-2023è. ɼʠʘʧʘʟʦʥ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʛʠʩʪʘʤʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʦʨʤʘʤ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ɽɸʕʉ 040/2016. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʩʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʠʩʪʘʤʠʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʜʚʫʭ ʦʙʨʘʟʮʘʭ ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

ʛʠʩʪʘʤʠʥ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʠ ʧʨʦʜʫʢʪʳ 

ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ. 

 

THE RESULTS OF LABORATORY CONTROL OF HISTAMINE IN FISH AND FISH 

PRODUCTS BY HPLC MS/MS 

 

Drugova O.P., Satyukova L.P. 

Summary 

 

Consumption of fish or fish products with high histamine levels by humans can lead to 

serious cases of food poisoning. Consequently, the control of histamine levels in these products by 

public veterinary services becomes key to ensure the health safety of end-users. This article 

discusses aspects of setting limits for the amount of biogenic amines, including histamine, in fish 

and fish products. Histamine, arising from the proteolytic activity of certain microorganisms or as a 

result of the natural metabolic process of amino acid precursors, is the only biogenic amine whose 

content is controlled by legislation in many countries, including Russia. The analysis of monitoring 

studies of fish products in the territory of the Russian Federation for 2020-2022 is presented, as well 

as the results of our own laboratory studies on the detection of histamine in 30 samples of fish and 

fish products purchased in the retail trade network of Moscow and Moscow region. Determination 

of histamine was carried out using HPLC MS/MS according to the methodology of FGBI 

çARRIAHè çMethodology for determination of histamine content by high-performance liquid 

chromatography with mass spectrometric detection MI 13-2023è. The range of quantitative analysis 

of histamine corresponds to the norms of the Technical Regulation Eurasian Economic Union 

040/2016. The study confirmed that most of the tested samples meet the established safety 

requirements for histamine content. However, in two samples histamine was detected in amounts 

exceeding the permissible norms, which makes these products unsuitable for consumption.
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ʆʊʈɸɹʆʊʂɸ ʀʄʄʋʅʀɿʀʈʋʖʑɽʁ ɼʆɿʓ ʇʆʃʀɺʀɼʆɺʆʁ ɺɸʂʎʀʅʓ ʇʈʆʊʀɺ 

ʍʃɸʄʀɼʀʆɿɸ ɾʀɺʆʊʅʓʍ ʅɸ ʂʈʋʇʅʆʄ ʈʆɻɸʊʆʄ ʉʂʆʊɽ 
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1ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ, ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ  

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè 
2ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʘʤʠʜʠʦʟ, ʘʥʪʠʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʜʦʟʘ ʚʘʢʮʠʥʳ, ʰʪʘʤʤ ʭʣʘʤʠʜʠʡ 

Keywords: chlamydia, antigenic activity, vaccine dose, chlamydia strain 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʦʩʧʦʨʠʤʳʝ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʙʣʝʤʘ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ (ʚʠʨʫʩʥʦʡ ʠ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ) ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ [1, 4]. ʍʣʘʤʠʜʠʡʥʳʝ ʠʥʬʝʢʮʠʠ 

ʚʳʟʳʚʘʶʪ ʨʷʜ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʟʘʪʨʘʪʥʳʤʠ ʷʚʣʷʶʪʩʷ ʘʙʦʨʪʳ ʠ ʨʦʞʜʝʥʠʝ 

ʩʣʘʙʦʛʦ ʠ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʧʦʪʦʤʩʪʚʘ 

[5, 6]. 

ʋʯʠʪʳʚʘʷ ʧʦʣʫʯʝʥʥʳʡ ʦʧʳʪ 

ʤʥʦʛʦʣʝʪʥʝʛʦ ʠʟʫʯʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʭʣʘʤʠʜʠʦʟʘ ʞʠʚʦʪʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʨ ʙʦʨʴʙʳ ʩ ʵʪʠʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ, ʪʨʫʜʦʟʘʪʨʘʪʥʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʦ. ʅʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʙʦʨʴʙʳ ʩ 

ʭʣʘʤʠʜʠʦʟʦʤ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ 

ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʘ [6, 7], ʧʦʵʪʦʤʫ 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʚʝʪʝʨʠʥʘʨʥʫʶ 

ʧʨʘʢʪʠʢʫ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʞʠʚʦʪʥʳʭ 

ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʪʘʧʦʚ, ʧʨʠ 

ʚʥʝʜʨʝʥʠʠ ʚʘʢʮʠʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ, ʠʟʫʯʝʥʠʝ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʘʭ ʚʚʝʜʝʥʠʷ, ʢʨʘʪʥʦʩʪʠ 

ʠ ʜʦʟʳ ʧʨʠʚʠʚʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʥʘʠʣʫʯʰʫʶ ʟʘʱʠʪʫ ʞʠʚʦʪʥʳʭ ʦʪ ʨʘʟʚʠʪʠʷ 

ʠʥʬʝʢʮʠʡ. ʀʟʫʯʝʥʠʝ ʠ ʦʪʨʘʙʦʪʢʘ 

ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʳ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 

ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʵʬʬʝʢʪʘ ʦʪ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʥʘʥʦʩʷ ʤʠʥʠʤʘʣʴʥʳʡ ʚʨʝʜ ʞʠʚʦʪʥʦʤʫ ʦʪ 

ʚʚʝʜʝʥʠʷ ʘʥʪʠʛʝʥʘ, ʧʨʠ ʵʪʦʤ ʥʝ ʜʦʧʫʩʢʘʷ 

ʥʝ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʘʩʭʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʙʠʦʧʨʝʧʘʨʘʪʘ. 

ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʥʝʩʢʦʣʴʢʠʭ 

ʣʝʪ ʚ ʌɻɹʅʋ çʌʎʊʈɹ-ɺʅʀɺʀè ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ 

[3, 8, 9]. ɹʳʣʠ ʠʟʫʯʝʥʳ ʘʥʪʠʛʝʥʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʪʘʣʴʥʳʭ ʩʝʨʠʡ 

ʚʘʢʮʠʥʳ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ 

ʪʘʢʞʝ ʠʭ ʪʦʢʩʠʯʥʦʩʪʴ, ʨʝʘʢʮʠʷ 

ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʤʝʜʣʝʥʥʦʛʦ ʪʠʧʘ 

ʠ ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ [2]. ʅʘ ʩʣʝʜʫʶʱʝʤ 

ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ 

ʠʤʤʫʥʠʟʠʨʫʶʱʫʶ ʜʦʟʫ ʧʦʣʠʚʠʜʦʚʦʡ 

ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ ʞʠʚʦʪʥʳʭ ʥʘ 

ʦʜʥʦʤ ʠʟ ʚʠʜʦʚ ʮʝʣʝʚʳʭ ʞʠʚʦʪʥʳʭ 

(ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ), ʯʪʦ ʠ ʷʚʠʣʦʩʴ 

ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ 

ʦʜʥʦʤ ʠʟ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, 

ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʧʦ ʠʥʬʝʢʮʠʦʥʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʞʠʚʦʪʥʳʭ, ʥʘ ʨʘʟʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
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ʩʢʦʪʘ, ʘ ʠʤʝʥʥʦ ʥʘ 16 ʪʝʣʷʪʘʭ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

1 ʜʦ 3 ʤʝʩ, ʞʠʚʦʡ ʤʘʩʩʦʡ ʦʪ 50 ʜʦ 60 ʢʛ ʠ 

16 ʢʦʨʦʚʘʭ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʜʦ 2 ʣʝʪ, ʞʠʚʦʡ 

ʤʘʩʩʦʡ ʦʪ 300 ʜʦ 500 ʢʛ. ɾʠʚʦʪʥʳʝ ʙʳʣʠ 

ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳ ʠ ʩʝʨʦʥʝʛʘʪʠʚʥʳ ʚ 

ʈʉʂ ʢ ʩʧʝʮʠʬʠʯʝʩʢʦʤʫ ʭʣʘʤʠʜʠʡʥʦʤʫ 

ʘʥʪʠʛʝʥʫ.  

ʊʝʣʷʪʘ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 4 ʛʨʫʧʧʳ 

ʧʦ 4 ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ. ʇʝʨʚʫʶ, ʚʪʦʨʫʶ 

ʠ ʪʨʝʪʴʶ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʦʡ 

ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ ʞʠʚʦʪʥʳʭ ʚ ʦʙʲʝʤʘʭ 

0,5 ʩʤ3, 1,0 ʩʤ3 ʠ 2,0 ʩʤ3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʏʝʪʚʝʨʪʫʶ ʛʨʫʧʧʫ ʥʝ ʚʘʢʮʠʥʠʨʦʚʘʣʠ 

(ʢʦʥʪʨʦʣʴ). ɺʘʢʮʠʥʫ ʚʚʦʜʠʣʠ ʩʪʨʦʛʦ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʦʙʣʘʩʪʴ ʚʝʨʭʥʝʡ ʪʨʝʪʠ 

ʰʝʠ. 

ʂʦʨʦʚ ʘʥʘʣʦʛʠʯʥʦ ʧʦʜʝʣʠʣʠ ʥʘ 4 

ʛʨʫʧʧʳ ʧʦ 4 ʞʠʚʦʪʥʳʭ. ʊʨʠ ʛʨʫʧʧʳ 

ʚʘʢʮʠʥʠʨʦʚʘʣʠ ʚ ʦʙʲʝʤʘʭ 1,0 ʩʤ3, 2,0 ʩʤ3 ʠ 

3,0 ʩʤ3. ɾʠʚʦʪʥʳʝ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʳ 

ʷʚʣʷʣʠʩʴ ʢʦʥʪʨʦʣʝʤ.  

ʅʘ 30, 60, 90 ʠ 180 ʩʫʪ ʧʨʦʚʦʜʠʣʠ 

ʟʘʙʦʨ ʧʨʦʙ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ 

ʚʩʝʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʠʩʩʣʝʜʦʚʘʣʠ ʚ ʨʝʘʢʮʠʠ ʩʚʷʟʳʚʘʥʠʷ 

ʢʦʤʧʣʝʤʝʥʪʘ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʣʠʯʠʷ ʚ ʥʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ. 

ɿʘ ʦʧʪʠʤʘʣʴʥʫʶ ʧʨʠʚʠʚʦʯʥʫʶ ʜʦʟʫ 

ʚʘʢʮʠʥʳ ʧʨʠʥʠʤʘʣʠ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ 

ʙʠʦʧʨʝʧʘʨʘʪʘ, ʚʳʟʳʚʘʶʱʠʡ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʳʨʘʙʦʪʢʠ 

ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʚ ʢʨʦʚʠ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʚʝʜʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʥʝ ʚʳʟʳʚʘʣʦ ʨʝʘʢʪʦʛʝʥʥʳʭ 

ʨʝʘʢʮʠʡ ʫ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ.  

ʈʝʘʢʮʠʶ ʩʚʷʟʳʚʘʥʠʷ ʢʦʤʧʣʝʤʝʥʪʘ 

ʩʪʘʚʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʠʥʩʪʨʫʢʮʠʝʡ 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʟʘʤʝʩʪʠʪʝʣʝʤ ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʦʪ 3 ʤʘʨʪʘ 2008 ʛʦʜʘ 

ʜʣʷ çʅʘʙʦʨʘ ʘʥʪʠʛʝʥʦʚ ʠ ʩʳʚʦʨʦʪʦʢ ʜʣʷ 

ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʭʣʘʤʠʜʠʦʟʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʈʆʉʉ 

RU.ʌɺ01.ʅ00022). 

ʈʝʘʢʮʠʶ ʩʪʘʚʠʣʠ ʚ ʦʙʲʝʤʝ 1,0 ʩʤ3 ʚ 

ʧʨʦʙʠʨʢʘʭ ʌʣʦʨʠʥʩʢʦʛʦ. ɸʥʪʠʛʝʥ ʧʨʠ 

ʧʦʩʪʘʥʦʚʢʝ ʨʝʘʢʮʠʠ ʧʨʠʤʝʥʷʣʠ ʚ ʨʘʙʦʯʝʡ 

ʜʦʟʝ, ʩʳʚʦʨʦʪʢʠ ʠʥʘʢʪʠʚʠʨʦʚʘʣʠ 30 ʤʠʥ ʠ 

ʪʠʪʨʦʚʘʣʠ ʧʫʪʝʤ ʜʚʫʢʨʘʪʥʳʭ ʨʘʟʚʝʜʝʥʠʡ, 

ʥʘʯʠʥʘʷ ʩ 1:5. ʇʝʨʝʜ ʧʦʩʪʘʥʦʚʢʦʡ ʨʝʘʢʮʠʠ 

ʧʨʦʚʦʜʠʣʠ ʪʠʪʨʦʚʘʥʠʝ ʢʦʤʧʣʝʤʝʥʪʘ ʚ 

ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʠʩʧʦʣʴʟʫʷ ʝʛʦ 

ʫʜʚʦʝʥʥʫʶ ʜʦʟʫ, ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʨʝʘʢʮʠʠ. ɻʝʤʦʣʠʪʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ ʛʦʪʦʚʠʣʠ ʠʟ 2,5%-ʥʦʡ ʩʤʝʩʠ 

ʦʪʤʳʪʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʙʘʨʘʥʘ ʠ 

ʩʪʘʥʜʘʨʪʥʦʡ ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʩʳʚʦʨʦʪʢʠ ʚ 

ʜʚʦʡʥʦʤ ʪʠʪʨʝ. ʈʝʘʢʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ 

ʚʦʜʷʥʦʡ ʙʘʥʝ ʧʨʠ 370ʉ. ɿʘ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʪʠʪʨ ʧʨʠʥʠʤʘʣʠ 

ʨʘʟʚʝʜʝʥʠʝ ʩʳʚʦʨʦʪʢʠ 1:10, ʨʘʟʚʝʜʝʥʠʝ 1:5 

ʩʯʠʪʘʣʠ ʩʦʤʥʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ Microsoft Excel 2010. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ 

ʪʝʣʷʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʚ ʛʨʫʧʧʝ 

ʞʠʚʦʪʥʳʭ, ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʚ ʦʙʲʝʤʝ 

0,5 ʩʤ3 ʥʘ ʧʨʦʪʷʞʝʥʠʝ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʠʪʨʳ ʘʥʪʠʪʝʣ, ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪ 1:5 ʜʦ 1:40. ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʠʪʨʳ 

ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘ 

30 ʩʫʪ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʚ ʪʠʪʨʘʭ ʦʪ 1:20 

ʜʦ 1:40. ɼʘʣʝʝ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʥʠʞʘʣʘʩʴ. 

ʅʘ 180 ʩʫʪ ʫ ʜʚʫʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ ʚ ʪʠʪʨʝ 

1:10 ʠ ʫ ʜʚʫʭ ʜʨʫʛʠʭ ʪʝʣʷʪ ʚ ʪʠʪʨʝ 1:5. 

ɺ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥʦʡ ʚ ʦʙʲʝʤʝ 1 

ʩʤ3, ʥʘ 30 ʩʫʪ ʧʦʩʣʝ ʧʨʠʚʠʚʢʠ, 

ʭʣʘʤʠʜʠʡʥʳʝ ʘʥʪʠʪʝʣʘ ʚʳʷʚʣʷʣʠʩʴ ʚ 

ʪʠʪʨʘʭ ʦʪ 1:40 ʜʦ 1:80. ɼʘʣʝʝ ʥʘ 60, 90 ʠ 

180 ʩʫʪʢʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʥʠʞʘʣʘʩʴ. ʅʘ 

180 ʩʫʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʪʨʝʭ ʞʠʚʦʪʥʳʭ ʠʟ 

ʛʨʫʧʧʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ 

ʚʳʷʚʣʷʣʠʩʴ ʚ ʪʠʪʨʘʭ 1:20 ʠ ʫ ʦʜʥʦʛʦ 

ʪʝʣʝʥʢʘ ʚ ʪʠʪʨʝ 1:10. 

ɺ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʪʝʣʷʪ, ʧʨʠʚʠʪʳʭ 

ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʦʡ ʚ ʦʙʲʝʤʝ 2 ʩʤ3, 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʣʠ ʥʘ 30 ʩʫʪʢʠ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʚ 

ʪʠʪʨʘʭ ʦʪ 1:40 ʜʦ 1:80. ʅʘ 60 ʩʫʪ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʪʠʪʨʦʚ 1:80 ʫ ʦʜʥʦʛʦ ʪʝʣʝʥʢʘ ʠ ʚ ʪʠʪʨʝ 1:40 

ʫ ʪʨʝʭ ʦʩʪʘʚʰʠʭʩʷ. ɸʥʘʣʦʛʠʯʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʪʘʢʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘ 60 ʩʫʪ 

ʚ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʚ 
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ʦʙʲʝʤʝ 1 ʩʤ3. ʅʘ 90 ʩʫʪ ʫ ʪʨʝʭ ʞʠʚʦʪʥʳʭ 

ʭʣʘʤʠʜʠʡʥʳʝ ʘʥʪʠʪʝʣʘ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʪʠʪʨʘ 1:20 ʠ ʫ ʦʜʥʦʛʦ ʪʝʣʝʥʢʘ ʚ 

ʪʠʪʨʝ 1:40. ʅʘ 180 ʩʫʪʢʠ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʤʧʣʝʤʝʥʪʩʚʷʟʳʚʘʶʱʠʭ 

ʘʥʪʠʪʝʣ ʙʳʣʘ ʨʘʚʥʘ ʪʠʪʨʫ 1:20. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʥʘ ʨʠʩʫʥʢʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʚ 

ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʩʨʝʜʥʠʭ ʪʠʪʨʘʭ 

ʧʦ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʪʝʣʷʪ, ʧʨʠʚʠʪʳʭ 

ʨʘʟʥʳʤʠ ʜʦʟʘʤʠ ʚʘʢʮʠʥʳ 

ʅʦʤʝʨ 

ʛʨʫʧʧʳ 

ɼʦʟʘ 

ʚʘʢʮʠʥʳ 

ʅʦʤʝʨ 

ʞʠʚʦʪʥʦʛʦ 

ʊʠʪʨ ʘʥʪʠʪʝʣ ʚ ʈʉʂ 

ɼʦ 

ʚʘʢʮʠʥʘʮʠʠ 

30 

ʩʫʪʢʠ 

60 

ʩʫʪʢʠ 

90 

ʩʫʪʢʠ 

180 

ʩʫʪʢʠ 

1 0,5 ʩʤ3 1 ï 1:20 1:20 1:20 1:10 

2 ï 1:20 1:20 1:10 1:5 

3 ï 1:20 1:10 1:10 1:5 

4 ï 1:40 1:20 1:20 1:10 

ʉʨʝʜʥʠʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʧʦ ʛʨʫʧʧʝ ï 1:25 1:17,5 1:15 1:7,5 

2 1 ʩʤ3 5 ï 1:80 1:80 1:40 1:20 

6 ï 1:80 1:40 1:20 1:10 

7 ï 1:40 1:40 1:40 1:20 

8 ï 1:40 1:40 1:20 1:20 

ʉʨʝʜʥʠʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʧʦ ʛʨʫʧʧʝ ï 1:60 1:50 1:30 1:17,5 

3 2 ʩʤ3 9 ï 1:80 1:40 1:20 1:20 

10 ï 1:40 1:40 1:20 1:20 

11 ï 1:80 1:80 1:40 1:20 

12 ï 1:80 1:40 1:20 1:20 

ʉʨʝʜʥʠʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʧʦ ʛʨʫʧʧʝ ï 1:70 1:50 1:25 1:20 

4 ʂʦʥʪʨʦʣʴ 13 ï ï ï ï ï 

14 ï ï ï ï ï 

15 ï ï ï ï ï 

16 ï ï ï ï ï 

ʉʨʝʜʥʠʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʧʦ ʛʨʫʧʧʝ ï ï ï ï ï 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʚʳʨʘʙʦʪʢʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʫ ʪʝʣʷʪ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ 

ʚʚʝʜʝʥʠʷ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ. ʇʨʠʤʝʯʘʥʠʝ: ʆʩʴ X ï ʩʨʦʢ ʧʦʩʣʝ ʠʤʤʫʥʠʟʘʮʠʠ; Y ï 

ʦʙʨʘʪʥʘʷ ʚʝʣʠʯʠʥʘ ʪʠʪʨʦʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ 
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ʀʩʭʦʜʷ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 1, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʥʘ 30 ʩʫʪʢʠ. ʅʘʠʚʳʩʰʠʝ ʩʨʝʜʥʠʝ 

ʪʠʪʨʳ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʛʨʫʧʧʘʭ 

ʞʠʚʦʪʥʳʭ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʚ ʦʙʲʝʤʘʭ 1 

ʩʤ3 (ʪʠʪʨ 1:60) ʠ 2 ʩʤ3 (ʪʠʪʨ 1:70). ɼʘʣʝʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʷʪʠ ʤʝʩʷʮʝʚ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʤʧʣʝʤʝʥʪʩʚʷʟʳʚʘʶʱʠʭ 

ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ 

ʪʝʣʷʪ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ ʩʥʠʞʘʣʠʩʴ. 

ɿʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʳ ʘʥʪʠʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʙʲʝʤʦʤ 

ʚʚʝʜʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʥʘ ʧʨʦʪʷʞʝʥʠʝ 

ʵʪʦʛʦ ʩʨʦʢʘ ʫ ʞʠʚʦʪʥʳʭ ʵʪʠʭ ʛʨʫʧʧ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ 

ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʠʚʠʚʦʯʥʦʡ ʜʦʟʦʡ ʚʘʢʮʠʥʳ 

ʜʣʷ ʪʝʣʷʪ ʷʚʣʷʝʪʩʷ ʦʙʲʝʤ ʙʠʦʧʨʝʧʘʨʘʪʘ 

ʨʘʚʥʳʡ 1 ʩʤ3.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʢʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʢʦʨʦʚ, ʧʨʠʚʠʪʳʭ 

ʨʘʟʥʳʤʠ ʜʦʟʘʤʠ ʚʘʢʮʠʥʳ 

ʅʦʤʝʨ 

ʛʨʫʧʧʳ 

ɼʦʟʘ 

ʚʘʢʮʠʥʳ 

ʅʦʤʝʨ 

ʞʠʚʦʪʥʦʛʦ 

ʊʠʪʨ ʘʥʪʠʪʝʣ ʚ ʈʉʂ 

ɼʦ 

ʚʘʢʮʠʥʘʮʠʠ 

30 

ʩʫʪʢʠ 

60 

ʩʫʪʢʠ 

90 

ʩʫʪʢʠ 

180 

ʩʫʪʢʠ 

1 1 ʩʤ3 1 ï 1:20 1:20 1:20 1:10 

2 ï 1:20 1:20 1:10 1:5 

3 ï 1:40 1:20 1:20 1:20 

4 ï 1:20 1:20 1:20 1:5 

ʉʨʝʜʥʠʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʧʦ ʛʨʫʧʧʝ ï 1:30 1:20 1:12,5 1:6,25 

2 2 ʩʤ3 5 ï 1:40 1:80 1:40 1:40 

6 ï 1:80 1:40 1:20 1:20 

7 ï 1:40 1:40 1:20 1:10 

8 ï 1:40 1:40 1:20 1:10 

ʉʨʝʜʥʠʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʧʦ ʛʨʫʧʧʝ ï 1:50 1:40 1:30 1:20 

3 3 ʩʤ3 9 ï 1:40 1:40 1:20 1:20 

10 ï 1:80 1:40 1:40 1:20 

11 ï 1:80 1:40 1:40 1:20 

12 ï 1:40 1:20 1:20 1:10 

ʉʨʝʜʥʠʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʧʦ ʛʨʫʧʧʝ ï 1:60 1:35 1:30 1:17,5 

4 ʂʦʥʪʨʦʣʴ 13 ï ï ï ï ï 

14 ï ï ï ï ï 

15 ï ï ï ï ï 

16 ï ï ï ï ï 

ʉʨʝʜʥʠʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʧʦ ʛʨʫʧʧʝ ï ï ï ï ï 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, 

ʥʘʠʤʝʥʴʰʠʝ ʪʠʪʨʳ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ 

ʚ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʢʦʨʦʚ, 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʦʡ 

ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ ʞʠʚʦʪʥʳʭ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʝ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʚ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʚ ʦʙʲʝʤʝ 1 ʩʤ3.  

ɺ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʚ ʦʙʲʝʤʝ 2 ʩʤ3, ʥʘ 30 

ʩʫʪʢʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʪʠʪʨʦʚ ʦʪ 1:40 ʜʦ 

1:80. ɼʘʣʝʝ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʥʠʞʘʣʘʩʴ ʠ 

ʥʘ 180 ʩʫʪʢʠ ʙʳʣʘ ʨʘʚʥʘ ʪʠʪʨʘʤ ʦʪ 1:10 ʜʦ 

1:40.  

ɺ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʚ ʦʙʲʝʤʝ 3 ʩʤ3, ʥʘ 30 

ʩʫʪʢʠ ʥʘʙʣʶʜʘʣʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʪʠʪʨʳ 

ʘʥʪʠʪʝʣ, ʢʦʪʦʨʳʝ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 1:40 ʜʦ 1:80. ʅʘ 180 ʩʫʪʢʠ 

ʭʣʘʤʠʜʠʡʥʳʝ ʘʥʪʠʪʝʣʘ ʚ ʢʨʦʚʠ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ ʚʳʷʚʣʷʣʠʩʴ ʚ 

ʪʠʪʨʘʭ ʦʪ 1:10 ʜʦ 1:20.  

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ 
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ʜʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ 

ʢʦʤʧʣʝʤʝʥʪʩʚʷʟʳʚʘʶʱʠʭ ʘʥʪʠʪʝʣ ʚ 

ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʪʨʝʭ ʛʨʫʧʧ, 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʟʥʳʤʠ ʜʦʟʘʤʠ 

ʚʘʢʮʠʥʳ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʩʨʝʜʥʠʭ ʪʠʪʨʘʭ ʧʦ 

ʛʨʫʧʧʝ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʚʳʨʘʙʦʪʢʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʫ ʢʦʨʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ 

ʚʚʝʜʝʥʠʷ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ. ʇʨʠʤʝʯʘʥʠʝ: ʦʩʴ X ï ʩʨʦʢ ʧʦʩʣʝ ʠʤʤʫʥʠʟʘʮʠʠ; Y ï ʦʙʨʘʪʥʘʷ 

ʚʝʣʠʯʠʥʘ ʪʠʪʨʦʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2, ʥʘ 

ʧʨʦʪʷʞʝʥʠʝ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʘʤʳʝ 

ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʚʘʢʮʠʥʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʞʠʚʦʪʥʳʭ, ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʚ ʦʙʲʝʤʝ 1 

ʩʤ3. 

ɺʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʘʭ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʥʘ 30 ʩʫʪʢʠ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʠ 

ʨʘʚʥʷʣʠʩʴ ʪʠʪʨʘʤ 1:50 ʠ 1:60 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʣʝʝ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʩʥʠʞʘʣʘʩʴ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʪʨʝʪʴʝʡ 

ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʥʘ 30 ʩʫʪʢʠ ʫʨʦʚʝʥʴ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʙʳʣ 

ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚʦ ʚʪʦʨʦʡ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʷʪʠ ʤʝʩʷʮʝʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʘʤʠʜʠʡʥʳʭ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʛʨʫʧʧʝ ʢʦʨʦʚ, 

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʚ ʦʙʲʝʤʝ 2 ʩʤ3 ʙʳʣʘ 

ʚʳʰʝ ʠʣʠ ʨʘʚʥʘ ʩʨʝʜʥʠʤ ʪʠʪʨʘʤ ʫ 

ʞʠʚʦʪʥʳʭ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ 

ʧʨʦʚʦʜʠʪʴ ʠʤʤʫʥʠʟʘʮʠʶ ʞʠʚʦʪʥʳʭ ʚ 

ʦʙʲʝʤʝ 3 ʩʤ3 ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʠ 

ʦʧʪʠʤʘʣʴʥʘʷ ʠʤʤʫʥʠʟʠʨʫʶʱʘʷ ʜʦʟʘ 

ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ 

ʞʠʚʦʪʥʳʭ ʜʣʷ ʢʦʨʦʚ ʦʧʨʝʜʝʣʝʥʘ ʚ ʦʙʲʝʤʝ 

2 ʩʤ3. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʦʧʪʠʤʘʣʴʥʘʷ ʠʤʤʫʥʠʟʠʨʫʶʱʘʷ ʜʦʟʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʝʨʠʡ ʧʦʣʠʚʠʜʦʚʦʡ 

ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ ʜʣʷ ʪʝʣʷʪ ʠ 

ʢʦʨʦʚ ʧʨʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦʤ ʦʜʥʦʢʨʘʪʥʦʤ 

ʚʚʝʜʝʥʠʠ ʩʦʩʪʘʚʠʣʘ 1,0 ʩʤ3 ʠ 2,0 ʩʤ3 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʠ ʜʦʟʳ ʩʪʠʤʫʣʠʨʦʚʘʣʠ 

ʚʳʨʘʙʦʪʢʫ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʧʨʦʪʠʚʦʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʚ ʚʳʩʦʢʠʭ 

ʪʠʪʨʘʭ ʠ ʥʝ ʚʳʟʳʚʘʣʠ ʦʩʣʦʞʥʝʥʠʡ ʫ 

ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ. 
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ʈʝʟʶʤʝ 

 

ʆʪʨʘʙʦʪʘʥʘ ʠʤʤʫʥʠʟʠʨʫʶʱʘʷ ʜʦʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʝʨʠʡ ʧʦʣʠʚʠʜʦʚʦʡ ʚʘʢʮʠʥʳ 

ʧʨʦʪʠʚ ʭʣʘʤʠʜʠʦʟʘ ʞʠʚʦʪʥʳʭ ʜʣʷ ʨʘʟʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤʠ ʦʙʲʝʤʘʤʠ 

ʙʠʦʧʨʝʧʘʨʘʪʘ ʜʣʷ ʠʤʤʫʥʠʟʘʮʠʠ ʪʝʣʷʪ ʠ ʢʦʨʦʚ ʷʚʣʷʶʪʩʷ ʜʦʟʳ ʚʘʢʮʠʥʳ 1 ʩʤ3 ʠ 2 ʩʤ3 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʣʘʤʠʜʠʡʥʳʭ ʘʥʪʠʪʝʣ ʥʘ 30 ʩʫʪ ʧʦʩʣʝ 

ʠʤʤʫʥʠʟʘʮʠʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʩʨʝʜʥʝʛʦ ʪʠʪʨʘ 1:60 ʫ ʪʝʣʷʪ ʠ 1:50 ʫ ʢʦʨʦʚ. ʇʦʤʠʤʦ 

ʵʪʦʛʦ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʜʥʦʢʨʘʪʥʦʝ ʚʚʝʜʝʥʠʝ ʚʘʢʮʠʥʳ ʪʝʣʷʪʘʤ ʠ 

ʢʦʨʦʚʘʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʠʨʢʫʣʷʮʠʶ ʭʣʘʤʠʜʠʡʥʳʭ ʢʦʤʧʣʝʤʝʥʪʩʚʷʟʳʚʘʶʱʠʭ ʘʥʪʠʪʝʣ ʚ ʠʭ 

ʢʨʦʚʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ ʯʝʤ 6 ʤʝʩ. ʧʦʩʣʝ ʠʤʤʫʥʠʟʘʮʠʠ. 

 

TESTING OF AN IMMUNIZING DOSE OF A POLYVID VACCINE AGAINST ANIMAL 

CHLAMYDIA IN CATTLE  

 

Evstifeev V.V., Shagina L.M., Yakovlev S.I., Khusainov F.M., Ivanova S.V., Galiullin A.K., 

Nurgaliev F.M. 

Summary 

 

The immunizing dose of experimental series of polyvid vaccine against animal chlamydia 

for different age and sex groups of cattle has been worked out. As a result of the conducted 

research, it was found that the optimal volumes of a biological product for immunization of calves 

and cows are vaccine doses of 1 cm3 and 2 cm3, respectively. The concentration of specific 

chlamydial antibodies for 30 days after immunization was within the average titer of 1:60 in calves 

and 1:50 in cows. In addition, it has been experimentally proven that a single injection of the 

vaccine to calves and cows ensures the circulation of chlamydia complement-binding antibodies in 

their blood for more than 6 months after immunization. 
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ɺ ʩʠʩʪʝʤʘʭ ʢʦʨʤʣʝʥʠʷ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʠʣʦʩ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʢʦʨʤʦʤ ʙʣʘʛʦʜʘʨʷ 

ʩʧʦʩʦʙʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʠ ʵʥʝʨʛʠʠ, 

ʩʦʭʨʘʥʝʥʠʶ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʤʘʩʩʳ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ. 

ʇʨʦʮʝʩʩ ʩʠʣʦʩʦʚʘʥʠʷ ʦʩʥʦʚʘʥ ʥʘ 

ʘʥʘʵʨʦʙʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ ʵʧʠʬʠʪʥʳʤʠ 

ʙʘʢʪʝʨʠʷʤʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʫʛʣʝʚʦʜʦʚ 

ʜʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʘʵʨʦʙʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʠʣʦʩʘ, ʦʧʨʝʜʝʣʷʶʱʝʡ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʢʦʥʩʝʨʚʠʨʫʝʤʦʛʦ 

ʢʦʨʤʘ. ʆʜʥʘʢʦ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʢʠʩʣʦʨʦʜʦʤ 

ʚ ʩʠʣʦʩʝ ʫʩʠʣʠʚʘʝʪʩʷ ʤʝʪʘʙʦʣʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, 

ʪʘʢʦʡ ʢʘʢ ʜʨʦʞʞʠ ʠ ʧʣʝʩʥʝʚʳʝ ʛʨʠʙʳ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʝʛʦ ʧʦʨʯʠ [4, 

9, 15]. ɸʵʨʦʙʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ 

ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʩʠʣʦʩʫʝʤʦʡ ʤʘʩʩʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ï ʧʨʦʜʫʮʝʥʪʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʣʝʪʫʯʠʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʠʥʛʠʙʠʨʫʶʱʠʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʞʝʣʘʪʝʣʴʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ [6, 8, 12]. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʦʯʝʚʠʜʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ 

ʢʦʥʩʝʨʚʘʥʪʳ, ʠʤʝʶʱʠʝ ʚ ʩʦʩʪʘʚʝ 

ʛʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 

ʧʦʩʢʦʣʴʢʫ ʛʦʤʦʬʝʨʤʝʥʪʘʪʠʚʥʳʝ 

ʤʦʣʦʯʥʦʢʠʩʣʳʝ ʙʘʢʪʝʨʠʠ ʫʩʠʣʠʚʘʶʪ 

ʘʵʨʦʙʥʫʶ ʧʦʨʯʫ ʩʠʣʦʩʘ ʚʩʣʝʜʩʪʚʠʝ ʩʠʥʪʝʟʘ 

ʠʤʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʦʯʥʦʡ 

ʢʠʩʣʦʪʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʫʚʝʣʠʯʝʥʠʶ 

ʘʢʪʠʚʥʦʩʪʠ ʜʨʦʞʞʝʡ. ʇʨʦʠʩʭʦʜʠʪ 

ʨʘʩʱʝʧʣʝʥʠʝ ʣʘʢʪʘʪʘ ʜʦ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ 

ʠ ʚʦʜʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʚʳʰʘʝʪʩʷ ʨʅ ʠ 

ʨʘʟʤʥʦʞʘʶʪʩʷ ʜʨʫʛʠʝ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʝ 

ʘʵʨʦʙʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʛʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʤʦʣʦʯʥʦ- ʠ 

ʧʨʦʧʠʦʥʦʚʦʢʠʩʣʳʝ ʙʘʢʪʝʨʠʠ ʧʨʦʜʫʮʠʨʫʶʪ 

ʫʢʩʫʩʥʫʶ ʠ ʧʨʦʧʠʦʥʦʚʫʶ ʢʠʩʣʦʪʳ, 

ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʘʵʨʦʙʦʚ [3, 5, 10, 11, 14]. 

ʇʦʣʦʞʠʪʝʣʴʥʫʶ ʨʦʣʴ ʧʨʠ ʢʦʥʩʝʨʚʘʮʠʠ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʠʛʨʘʶʪ ʠ 

ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 

(Bacillus subtillis), ʢʦʪʦʨʳʝ ʧʨʦʜʫʮʠʨʫʶʪ 

ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʝ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʪʚʨʘʱʘʶʪ 

ʧʦʨʯʫ ʢʦʨʤʘ [7, 13]. 

ʋʯʠʪʳʚʘʷ ʟʥʘʯʠʤʦʩʪʴ ʘʵʨʦʙʥʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚ 

ʨʘʟʣʠʯʥʳʭ ʙʘʢʪʝʨʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʪʝʭʥʦʣʦʛʠʷʭ ʩʠʣʦʩʦʚʘʥʠʷ, ʥʘʤʠ ʙʳʣʘ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʘʩʩʦʮʠʘʮʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʦʷʚʣʷʶʱʘʷ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʢʦʨʤʦʚ, 

ʚʟʷʪʘʷ ʟʘ ʦʩʥʦʚʫ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ [3]. 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʦʮʝʥʢʘ 

ʘʵʨʦʙʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʠʣʦʩʘ, 

ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʩʝʨʚʘʥʪʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʠʩʧʳʪʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʦʨʠʛʠʥʘʣʴʥʦʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʩʝʨʚʘʥʪʘ ʧʨʦʚʦʜʠʣʠ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʢʦʦʧʝʨʘʪʠʚʝ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʈʌ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʘʵʨʦʙʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʢʫʢʫʨʫʟʥʦʛʦ ʩʠʣʦʩʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ 

ʦʪʜʝʣʝʥʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʌɻɹʅʋ 

çʌʎʊʈɹ-ɺʅʀɺʀè (ʛ. ʂʘʟʘʥʴ). 

ɺ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʥʘ 

ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʣʩʷ ʦʧʳʪ, ʥʝʩʢʦʣʴʢʦ 

ʩʠʣʦʩʥʳʭ ʪʨʘʥʰʝʡ ʙʳʣʠ ʟʘʧʦʣʥʝʥʳ 

ʟʝʣʝʥʦʡ ʤʘʩʩʦʡ, ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʢʦʤʤʝʨʯʝʩʢʠʤ ʙʠʦʢʦʥʩʝʨʚʘʥʪʦʤ, 

ʩʦʩʪʦʷʱʠʤ ʠʟ ʘʩʩʦʮʠʘʮʠʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Lactococcus lactis, 

Lactobacillus plantarum, Propionibacterium 

freudenreichii, ʥʝʩʢʦʣʴʢʦ ʪʨʘʥʰʝʡ ï ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʠʛʠʥʘʣʴʥʦʡ ʩʠʣʦʩʥʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʘʩʩʦʮʠʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Enterococcus 

faecium, Lactobacillus plantarum, 

Lactobacillus buchneri, Bacillus subtilis. 

ʆʜʥʘ ʪʨʘʥʰʝʷ ʟʘʧʦʣʥʷʣʘʩʴ ʟʝʣʝʥʦʡ ʤʘʩʩʦʡ 

ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʩʝʨʚʘʥʪʦʚ. ɿʝʣʝʥʫʶ 

ʤʘʩʩʫ ʚʦ ʚʩʝʭ ʪʨʘʥʰʝʷʭ ʧʦʜʚʝʨʛʘʣʠ 

ʪʱʘʪʝʣʴʥʦʤʫ ʧʦʩʣʦʡʥʦʤʫ 

ʫʪʨʘʤʙʦʚʳʚʘʥʠʶ ʠ ʛʝʨʤʝʪʠʯʥʦʤʫ 

ʧʝʨʝʢʨʳʚʘʥʠʶ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʦʡ. 

ʉʧʫʩʪʷ 90 ʜʥʝʡ ʧʦʩʣʝ ʟʘʢʣʘʜʢʠ 

ʩʠʣʦʩʫʝʤʦʡ ʤʘʩʩʳ ʧʨʦʚʦʜʠʣʠ ʦʪʙʦʨ ʧʨʦʙ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ [2], ʛʜʝ ʧʨʦʙʘ 1 ï 

ʢʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʩʝʨʚʘʥʪʘ; ʧʨʦʙʘ 2 ï 

ʢʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʙʠʦʢʦʥʩʝʨʚʘʥʪʘ; ʧʨʦʙʘ 3 ï ʢʫʢʫʨʫʟʥʳʡ 

ʩʠʣʦʩ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɸʵʨʦʙʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʠʣʦʩʘ 

ʦʧʨʝʜʝʣʷʣʠ, ʧʦʤʝʩʪʠʚ ʦʙʨʘʟʮʳ ʚ ʝʤʢʦʩʪʠ 

ʠʟ ʇɺʍ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʥʘ ʜʥʝ ʠ 

ʢʨʳʰʢʝ ʢʦʪʦʨʳʭ ʧʦʩʝʨʝʜʠʥʝ ʠʤʝʣʦʩʴ 

ʦʪʚʝʨʩʪʠʝ ʜʠʘʤʝʪʨʦʤ 1,0 ʩʤ ʜʣʷ ʜʦʩʪʫʧʘ 

ʢʠʩʣʦʨʦʜʘ. ʅʘ ʜʥʦ ʚʳʢʣʘʜʳʚʘʣʠ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʫʶ ʤʘʨʣʶ ʚ ʦʜʠʥ ʩʣʦʡ ʜʣʷ 

ʠʟʙʝʛʘʥʠʷ ʧʦʪʝʨʴ ʚʣʘʛʠ ʚ ʚʠʜʝ ʢʘʧʝʣʴ. ɺ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʟʘʧʦʣʥʝʥʥʳʭ 

ʝʤʢʦʩʪʝʡ ʨʘʟʤʝʱʘʣʠ ʙʝʩʧʨʦʚʦʜʥʳʝ 

ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʈʝʛʠʩʪʨʘʮʠʶ 

ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 1 

ʯʘʩ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 7 ʩʫʪʦʢ. ʇʦʪʝʨʠ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʦʮʝʥʠʚʘʣʠ ʧʦ ʨʘʟʥʠʮʝ 

ʤʘʩʩʳ ʦʙʨʘʟʮʘ ʢʦʨʤʘ ʩ ʫʯʝʪʦʤ ʝʛʦ 

ʥʘʯʘʣʴʥʦʛʦ ʠ ʢʦʥʝʯʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ɸʵʨʦʙʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʯʠʪʘʣʠ 

ʫʪʨʘʯʝʥʥʦʡ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʙ ʚ 

ʝʤʢʦʩʪʷʭ ʧʦʜʥʠʤʘʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 2,0 ÁC 

ʚʳʰʝ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ [6,8,12]. ɺ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʧʳʪʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʤʝʱʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 21,2Ñ0,024 ÁC. 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʦʧʨʝʜʝʣʷʣʠ 

ʤʝʪʦʜʦʤ ʚʳʩʫʰʠʚʘʥʠʷ ʥʘʚʝʩʢʠ [1]. 

ɿʥʘʯʝʥʠʝ ʨʅ ʠʟʤʝʨʷʣʠ ʚ ʚʦʜʥʦʤ ʵʢʩʪʨʘʢʪʝ 

ʩʠʣʦʩʘ ʩ ʧʦʤʦʱʴʶ ʧʦʨʪʘʪʠʚʥʦʛʦ ʨʅ-ʤʝʪʨʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Microsoft 

Office Excel. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʩ 

ʧʦʧʨʘʚʢʦʡ ɹʦʥʬʝʨʨʦʥʠ. ɼʦʩʪʦʚʝʨʥʳʤʠ 

ʩʯʠʪʘʣʠ ʨʘʟʣʠʯʠʷ ʩʨʘʚʥʠʚʘʝʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ 95 % ʜʦʚʝʨʠʪʝʣʴʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ (P Ò 0,05). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ɼʠʥʘʤʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʨʘʟʮʦʚ 

ʩʠʣʦʩʫʝʤʦʡ ʤʘʩʩʳ ʚ ʪʝʯʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʦʪʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʠʤʝʣʘ ʤʝʩʪʦ ʚʪʦʨʠʯʥʘʷ 

ʬʝʨʤʝʥʪʘʮʠʷ, ʚʳʟʚʘʥʥʘʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ-ʘʵʨʦʙʘʤʠ. ʇʨʠ ʵʪʦʤ 

ʘʵʨʦʙʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʫ ʧʨʦʙʳ 1 

ʫʪʨʘʪʠʣʘʩʴ ʯʝʨʝʟ 49 ʯ, ʫ ʧʨʦʙʳ 2 - ʩʧʫʩʪʷ 

56 ʯ, ʫ ʧʨʦʙʳ 3 - ʯʝʨʝʟ 74 ʯ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʠʥʦʢʫʣʷʮʠʷ ʢʦʥʩʝʨʚʠʨʫʝʤʦʡ ʤʘʩʩʳ 

ʠʩʧʳʪʫʝʤʦʡ ʘʩʩʦʮʠʘʮʠʝʡ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Enterococcus faecium, 

Lactobacillus plantarum, Lactobacillus 

buchneri, Bacillus subtilis ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʜʝʨʞʠʚʘʥʠʶ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚ ʘʵʨʦʙʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ 

ʫʨʦʚʝʥʴ ʨʅ ʷʚʣʷʶʪʩʷ ʦʪʨʘʞʝʥʠʝʤ 

ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʢʦʥʩʝʨʚʠʨʫʝʤʦʡ ʤʘʩʩʳ. ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʚʠʜʥʦ, ʯʪʦ 

ʧʦʪʝʨʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʨʦʙʝ 1 

ʩʦʩʪʘʚʠʣʠ 44,56 %, ʚ ʧʨʦʙʘʭ 2 ʠ 3 ʥʘ ʬʦʥʝ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʩʝʨʚʘʥʪʦʚ ï 8,11 % ʠ 6,07 

%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʩʚʝʥʥʳʤ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʩʥʠʞʝʥʠʷ ʧʠʪʘʪʝʣʴʥʦʡ 

ʮʝʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ ʪʘʢʞʝ 

ʩʣʫʞʠʣʦ ʠ ʫʚʝʣʠʯʝʥʠʝ pH, ʢʦʪʦʨʦʝ 

ʩʚʷʟʳʚʘʣʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ 
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ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʧʨʠ ʘʵʨʦʙʥʦʤ 

ʙʨʦʞʝʥʠʠ ʩʠʣʦʩʘ ʧʨʠ ʫʯʘʩʪʠʠ ʛʥʠʣʦʩʪʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʦʙʨʘʟʮʘʭ 

ʢʫʢʫʨʫʟʥʦʛʦ ʩʠʣʦʩʘ, ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʢʘʢ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʙʠʦʧʨʝʧʘʨʘʪʘ, ʪʘʢ ʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʥʩʝʨʚʘʥʪʘ, ʧʨʦʮʝʩʩʳ ʧʦʨʯʠ ʧʨʦʪʝʢʘʣʠ 

ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ. ɸ ʫ ʧʨʦʙʳ ʩʠʣʦʩʘ, 

ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʦʪʤʝʯʝʥʘ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ ʩʘʥʠʪʘʨʥʫʶ ʠ 

ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʟʜʫʭʘ.  

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʠʣʦʩʘ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʊʘʙʣʠʮʘ 1 ï ɿʥʘʯʝʥʠʷ pH ʩʠʣʦʩʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʙʨʘʟʮʘʭ (MÑm, n = 3) 

ʆʙʨʘʟʝʮ 
ʇʦʢʘʟʘʪʝʣʴ 

ʬʦʥ 7 ʩʫʪ 

ʄʘʩʩʘ ʧʨʦʙʳ, ʛ 

ʇʨʦʙʘ 1 2000,00Ñ0,000 1868,52Ñ0,005 

ʇʨʦʙʘ 2 2000,00Ñ0,000 1911,60Ñ0,007 

ʇʨʦʙʘ 3 2000,00Ñ0,000 1920,56Ñ0,004 

pH 

ʇʨʦʙʘ 1 4,08Ñ0,004 5,97Ñ0,015 

ʇʨʦʙʘ 2 4,31Ñ0,007 5,76Ñ0,008 

ʇʨʦʙʘ 3 4,20Ñ0,004 5,17Ñ0,011 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, % 

ʇʨʦʙʘ 1 37,34Ñ0,002 22,06Ñ0,003 

ʇʨʦʙʘ 2 32,14Ñ0,004 30,90Ñ0,005 

ʇʨʦʙʘ 3 36,57Ñ0,002 35,77Ñ0,004 

ʇʨʠʤʝʯʘʥʠʝ: P>0,05 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʨʠʛʠʥʘʣʴʥʘʷ ʩʠʣʦʩʥʘʷ 

ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʧʦʚʳʰʝʥʠʶ ʘʵʨʦʙʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʩʠʣʦʩʘ. 
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ʦʬʠʮʠʘʣʴʥʦʝ: ʫʪʚʝʨʞʜʝʥ ʠ ʚʚʝʜʝʥ ʚ 
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ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʘʵʨʦʙʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʠʣʦʩʘ, 

ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʩʝʨʚʘʥʪʦʚ. ʇʨʦʚʦʜʠʣʩʷ 

ʤʦʥʠʪʦʨʠʥʛ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʨʘʟʮʦʚ ʩʠʣʦʩʘ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʝʤʢʦʩʪʷʭ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʦʪʝʨʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʙʠʦʤʘʩʩʳ ʟʘ 

ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʦʨʠʛʠʥʘʣʴʥʦʡ ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʘʵʨʦʙʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʠʣʦʩʘ. 

 

INFLUENCE OF A NEW BIOLOGICAL PRESERVANT ON THE AEROBIC 

STABILITY OF SILAGE 

 

Eroshin A.I., Idiyatov I.I., Tremasova A.M., Musin R.R., Zinnatova L.N. 

Summary 

 

The article presents the results of an assessment of the aerobic stability of silage harvested 

without the use and with the use of biological preservatives. Temperature changes of silage samples 

in special tanks were monitored when exposed to oxygen, followed by determination of the loss of 

dry matter of biomass during the study period. It was found that the use of the original silage feed 

additive contributed to an increase in the aerobic stability of the silage. 
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʩʠʣʦʩʘ ʟʘʚʠʩʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ 

ʩʦʩʪʘʚʘ ʢʦʨʤʘ ʧʨʠ ʩʠʣʦʩʦʚʘʥʠʠ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ 

ʟʘʛʦʪʦʚʢʠ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ 

ʢʦʥʩʝʨʚʘʮʠʠ ʩʠʣʦʩʘ ʷʚʣʷʶʪʩʷ ʙʳʩʪʨʦʝ 

ʜʦʩʪʠʞʝʥʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ pH ʟʘ ʩʯʝʪ 

ʤʦʣʦʯʥʦʢʠʩʣʦʛʦ ʙʨʦʞʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ 

ʙʝʩʢʠʩʣʦʨʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʄʦʣʦʯʥʦʢʠʩʣʳʝ 

ʙʘʢʪʝʨʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʧʝʭʘ ʧʨʦʮʝʩʩʘ ʩʠʣʦʩʦʚʘʥʠʷ. 

ʆʥʠ ʩʧʦʩʦʙʥʳ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ 

ʧʨʝʚʨʘʱʘʪʴ ʩʙʨʘʞʠʚʘʝʤʳʝ ʫʛʣʝʚʦʜʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨʘʭ, ʚ 

ʤʦʣʦʯʥʫʶ ʢʠʩʣʦʪʫ ʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʚ 

ʫʢʩʫʩʥʫʶ ʢʠʩʣʦʪʫ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ 

ʢ ʩʠʣʦʩʫ (ʙʠʦʢʦʥʩʝʨʚʘʥʪʳ) ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʣʫʯʝʥʠʶ ʭʦʨʦʰʦ 

ʩʦʭʨʘʥʠʚʰʝʛʦʩʷ ʢʦʨʤʘ, ʧʨʝʜʦʪʚʨʘʱʘʷ 

ʘʵʨʦʙʥʫʶ ʧʦʨʯʫ. ʇʨʘʚʠʣʴʥʦ 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʠ ʭʨʘʥʷʱʠʡʩʷ ʩʠʣʦʩ 

ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʢʦʨʤʦʤ, ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ. ʌʘʢʪʠʯʝʩʢʠ, 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚ ʩʦʩʪʘʚʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʧʨʦʙʠʦʪʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʞʠʚʦʪʥʳʭ [1, 5, 7, 9, 12, 

13]. ʆʜʥʘʢʦ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʩʥʠʞʝʥʠʠ 

pH ʠʣʠ ʧʨʠ ʥʘʣʠʯʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʩʠʣʦʩʝ 

ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ 

ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ʂ ʪʘʢʠʤ 

ʦʪʥʦʩʷʪʩʷ ʢʘʢ ʪʝ, ʢʦʪʦʨʳʝ ʚʨʝʜʥʳ ʜʣʷ 

ʧʠʪʘʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʩʠʣʦʩʘ, ʥʘʧʨʠʤʝʨ 

ʜʨʦʞʞʠ ʠ ʤʘʩʣʷʥʦʢʠʩʣʳʝ ʙʘʢʪʝʨʠʠ, ʪʘʢ ʠ 

ʪʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʘʩʥʳ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ ʠʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʦʣʦʢʘ ʠʣʠ ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

Clostridium botulinum, Bacillus cereus, 

Listeria monocytogenes, Escherichia coli, 

ʜʨʫʛʠʝ ʚʠʜʳ Enterobacteriaceae ʠ ʧʣʝʩʝʥʠ. 

ʆʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʤʦʞʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʘʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʠʣʠ ʝʛʦ 

ʤʝʪʘʙʦʣʠʪʳ, ʥʘʧʨʠʤʝʨ ʤʠʢʦʪʦʢʩʠʥʳ, 

ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʪʦʢʩʠʛʝʥʥʳʤʠ ʤʠʢʨʦʤʠʮʝʪʘʤʠ [4, 6, 8, 10, 

11]. ʇʦʤʠʤʦ ʤʠʢʨʦʙʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʟʜʦʨʦʚʴʷ, ʩʠʣʦʩ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ 

ʪʦʢʩʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, 

ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʣʦʩʦʚʘʥʠʷ 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʠʣʠ ʨʘʟʣʠʯʥʳʭ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ʆʧʘʩʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʪʦʢʩʠʥʘʤʠ, ʚʢʣʶʯʘʶʪ 

ʧʠʨʨʦʣʠʟʠʜʠʥ, ʪʨʦʧʘʥʦʚʳʝ ʠ 

ʪʨʦʧʦʣʦʥʦʚʳʝ ʘʣʢʘʣʦʠʜʳ, ʬʠʪʦʵʩʪʨʦʛʝʥʳ, 

ʩʠʥʠʣʴʥʫʶ ʢʠʩʣʦʪʫ ʠ ʤʠʤʦʟʠʥ ï 

ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʧʨʠʨʦʜʝ 

ʩʫʱʝʩʪʚʫʶʪ ʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʘʭ ʨʘʩʪʝʥʠʡ ʠ 

ʤʦʛʫʪ ʟʘʛʨʷʟʥʷʪʴ ʢʦʨʤʘ ʧʨʠ ʩʙʦʨʝ ʫʨʦʞʘʷ. 

ʍʠʤʠʯʝʩʢʠʝ ʦʧʘʩʥʦʩʪʠ ʚʢʣʶʯʘʶʪ ʥʠʪʨʘʪʳ, 

ʥʠʪʨʠʪʳ ʠ ʪʦʢʩʠʯʥʳʝ ʦʢʩʠʜʳ ʘʟʦʪʘ, 

ʦʙʨʘʟʫʶʱʠʝʩʷ ʠʟ ʥʠʪʨʘʪʦʚ, ʘ ʪʘʢʞʝ 

ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ, 

ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ ʠ ʘʤʤʠʘʢʘ. ʍʠʤʠʯʝʩʢʠʝ 

ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʧʘʩʥʦʩʪʠ ʩʚʷʟʘʥʳ 

ʩ ʧʣʦʭʦ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʤ ʩʠʣʦʩʦʤ [10]. 

ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚ ʥʘ 

ʩʦʩʪʘʚ ʤʦʣʦʢʘ ʠʟʫʯʘʣʦʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʜʝʩʷʪʠʣʝʪʠʡ, ʦʜʥʘʢʦ ʩʠʣʦʩ ʫʧʦʤʠʥʘʣʩʷ 

ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʊʨʘʚʷʥʦʡ, 
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ʢʫʢʫʨʫʟʥʳʡ ʠ ʣʶʮʝʨʥʦʚʳʡ ʩʠʣʦʩ 

ʩʢʘʨʤʣʠʚʘʶʪ ʞʠʚʦʪʥʳʤ ʚ ʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ. ɺʳʟʳʚʘʝʪ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ 

ʚʣʠʷʥʠʷ ʢʦʨʤʘ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʦʣʦʢʘ, ʝʛʦ ʧʨʠʛʦʜʥʦʩʪʴ ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʠ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ [8]. ɼʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ 

ʫʣʫʯʰʝʥʠʷ ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ 

ʩʠʣʦʩʘ ʚʦ ʚʨʝʤʷ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʠ ʚ 

ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʩʠʣʦʩʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ. ʃʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʙʠʦʧʨʝʧʘʨʘʪʘ. ʄʦʣʦʢʦ ʠ 

ʤʷʩʦ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʧʦʣʫʯʘʝʤʦʡ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʝʡ ʧʨʠ 

ʨʘʟʚʝʜʝʥʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʀʩʧʳʪʘʥʠʷ ʥʦʚʦʛʦ ʙʠʦʢʦʥʩʝʨʚʘʥʪʘ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʠ 

ʦʪʩʫʪʩʪʚʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʩʚʝʞʝʩʪʠ ʠ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ 

(ʤʷʩʘ) ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ [2]. ʆʪʤʝʯʝʥʦ 

ʝʛʦ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ [3]. 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʘʷ ʦʮʝʥʢʘ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʧʦʩʣʝ 

ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʩʠʣʦʩʦʤ, 

ʦʙʨʘʙʦʪʘʥʥʳʤ ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʩʠʣʦʩʥʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʠʩʧʳʪʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʧʨʦʭʦʜʠʣʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʢʦʦʧʝʨʘʪʠʚʝ ʂʠʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʈʌ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʣʦʢʘ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʘʷ ɻɸɺʄ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ, 

ʩʦʜʝʨʞʘʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ ɸʆ çʂʠʨʦʚʧʣʝʤè ʥʘ 

ʘʥʘʣʠʟʘʪʦʨʝ ʤʦʣʦʢʘ "Bentley FTS 400". 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʝʟʦʬʠʣʴʥʳʭ 

ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʵʨʦʙʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʦʪʜʝʣʝʥʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʌɻɹʅʋ 

çʌʎʊʈɹ-ɺʅʀɺʀè ʤʝʪʦʜʦʤ ʧʦʜʩʯʝʪʘ 

ʢʦʣʦʥʠʡ ʙʘʢʪʝʨʠʡ, ʚʳʨʘʩʪʘʶʱʠʭ ʥʘ 

ʪʚʝʨʜʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʂʄɸʌɸʥʄ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (30Ñ1) Áʉ ʚ ʪʝʯʝʥʠʝ 72 ʯ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʤʦʣʦʢʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨʳ ʜʣʷ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʘ 

PIONEER MEIZHENG BIO-TECH (5 in1), 

4SENSOR, ANKAR MILK TEST 4. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʩʠʣʦʩʥʘʷ 

ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʘʩʩʦʮʠʘʮʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

Enterococcus faecium, Lactobacillus 

plantarum, Lactobacillus buchneri, Bacillus 

subtilis. 

ɾʠʚʦʪʥʳʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʧʦʣʫʯʘʣʠ ʩʤʝʰʘʥʥʳʡ ʨʘʮʠʦʥ, ʚ ʩʦʩʪʘʚʝ 

ʢʦʪʦʨʦʛʦ ʙʳʣ ʢʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ, 

ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʠʦʢʦʥʩʝʨʚʘʥʪʘ. ʂʦʨʦʚʘʤ ʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚ ʢʦʨʤ ʚʢʣʶʯʘʣʠ 

ʢʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʫʶ ʵʢʩʧʝʨ-

ʪʠʟʫ ʧʨʦʚʦʜʠʣʠ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʦʣʦʢʘ ʪʨʝʙʦʚʘʥʠʷʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ 

ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè (ʊʈ ʊʉ 021/2011) ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʊʘʤʦʞʝʥʥʦʛʦ 

ʩʦʶʟʘ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠè. ʇʨʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ 

ʦʮʝʥʢʝ ʫʯʠʪʳʚʘʣʠʩʴ ʢʦʥʩʠʩʪʝʥʮʠʷ, ʮʚʝʪ, 

ʟʘʧʘʭ ʠ ʚʢʫʩ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ ʤʦʣʦʢʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʠ ʩʘʥʠʪʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ 

ʦʧʨʝʜʝʣʷʣʠ ʤʘʩʩʦʚʳʝ ʜʦʣʠ ʞʠʨʘ, ʙʝʣʢʘ, 

ʉʆʄʆ, ʧʣʦʪʥʦʩʪʴ, ʢʠʩʣʦʪʥʦʩʪʴ, ʥʘʣʠʯʠʝ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ, ʂʄɸʌɸʥʄ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Microsoft 

Office Excel. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʥʠʮʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ t-

ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʩ ʧʦʧʨʘʚʢʦʡ 

ɹʦʥʬʝʨʨʦʥʠ. ɼʦʩʪʦʚʝʨʥʳʤʠ ʩʯʠʪʘʣʠ 

ʨʘʟʣʠʯʠʷ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ 

95 % ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ (ʈ Ò 

0,05). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʨʦʚʦʜʷʪ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʪʨʝʙʦʚʘʥʠʷʤ 
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ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ ʫʨʦʚʥʶ 

ʢʘʯʝʩʪʚʘ ʧʨʠ ʚʭʦʜʥʦʤ ʢʦʥʪʨʦʣʝ ʤʦʣʦʢʘ-

ʩʳʨʴʷ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ. ɼʘʥʥʳʝ, ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ, ʤʦʣʦʢʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1, 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʅʘ 60-ʝ ʠ 90-ʝ ʩʫʪʢʠ ʤʦʣʦʢʦ, ʧʦʣʫʯʝʥʥʦʝ 

ʦʪ ʞʠʚʦʪʥʳʭ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʥʝʩʢʦʣʴʢʦ 

ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʤʦʣʦʢʘ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 

ʢʦʥʪʨʦʣʷ ʧʦ ʚʢʫʩʫ ʠ ʮʚʝʪʫ. ʉʣʝʛʢʘ 

ʩʣʘʜʢʦʚʘʪʳʡ ʚʢʫʩ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʤʦʣʦʢʝ 

ʣʘʢʪʦʟʳ. ʆʪʣʠʯʠʷ ʧʦ ʮʚʝʪʫ ʩʚʷʟʘʥʳ ʩ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʘʩʩʦʚʦʡ ʜʦʣʠ 

ʞʠʨʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʟʮʦʚ ʤʦʣʦʢʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ 

ʢʦʨʤʣʝʥʠʠ ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ (n=10) 

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʢʦʥʩʠʩʪʝʥʮʠʷ ʮʚʝʪ ʟʘʧʘʭ ʠ ʚʢʫʩ 

ʌʦʥ 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʆʜʥʦʨʦʜʥʘʷ ʞʠʜʢʦʩʪʴ 

ʙʝʟ ʦʩʘʜʢʘ ʠ ʭʣʦʧʴʝʚ 

ʆʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ-

ʢʨʝʤʦʚʦʛʦ 

ʏʠʩʪʳʡ, ʧʨʠʷʪʥʳʡ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ 

ʧʨʠʚʢʫʩʦʚ 

ʆʧʳʪʥʘ ̫
ʆʜʥʦʨʦʜʥʘʷ ʞʠʜʢʦʩʪʴ 

ʙʝʟ ʦʩʘʜʢʘ ʠ ʭʣʦʧʴʝʚ 

ʆʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ-

ʢʨʝʤʦʚʦʛʦ 

ʏʠʩʪʳʡ, ʧʨʠʷʪʥʳʡ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ 

ʧʨʠʚʢʫʩʦʚ 

ʥʘ 30-ʝ ʩʫʪʢʠ ʦʧʳʪʥʦʛʦ ʢʦʨʤʣʝʥʠʷ 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʆʜʥʦʨʦʜʥʘʷ ʞʠʜʢʦʩʪʴ 

ʙʝʟ ʦʩʘʜʢʘ ʠ ʭʣʦʧʴʝʚ 

ʆʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ-

ʢʨʝʤʦʚʦʛʦ 

ʏʠʩʪʳʡ, ʧʨʠʷʪʥʳʡ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ 

ʧʨʠʚʢʫʩʦʚ 

ʆʧʳʪʥʘʷ 
ʆʜʥʦʨʦʜʥʘʷ ʞʠʜʢʦʩʪʴ 

ʙʝʟ ʦʩʘʜʢʘ ʠ ʭʣʦʧʴʝʚ 

ʆʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ-

ʢʨʝʤʦʚʦʛʦ 

ʏʠʩʪʳʡ, ʧʨʠʷʪʥʳʡ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ 

ʧʨʠʚʢʫʩʦʚ 

ʥʘ 60-ʝ ʩʫʪʢʠ ʦʧʳʪʥʦʛʦ ʢʦʨʤʣʝʥʠʷ 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʆʜʥʦʨʦʜʥʘʷ ʞʠʜʢʦʩʪʴ 

ʙʝʟ ʦʩʘʜʢʘ ʠ ʭʣʦʧʴʝʚ 

ʆʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ-

ʢʨʝʤʦʚʦʛʦ 

ʏʠʩʪʳʡ, ʧʨʠʷʪʥʳʡ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ 

ʧʨʠʚʢʫʩʦʚ 

ʆʧʳʪʥʘʷ 
ʆʜʥʦʨʦʜʥʘʷ ʞʠʜʢʦʩʪʴ 

ʙʝʟ ʦʩʘʜʢʘ ʠ ʭʣʦʧʴʝʚ 

ʆʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ-

ʢʨʝʤʦʚʦʛʦ 

ʏʠʩʪʳʡ, ʧʨʠʷʪʥʳʡ, 

ʩʣʝʛʢʘ ʩʣʘʜʢʦʚʘʪʳʡ 

ʥʘ 90-ʝ ʩʫʪʢʠ ʦʧʳʪʥʦʛʦ ʢʦʨʤʣʝʥʠʷ 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʆʜʥʦʨʦʜʥʘʷ ʞʠʜʢʦʩʪʴ 

ʙʝʟ ʦʩʘʜʢʘ ʠ ʭʣʦʧʴʝʚ 

ʆʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ-

ʢʨʝʤʦʚʦʛʦ 

ʏʠʩʪʳʡ, ʧʨʠʷʪʥʳʡ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ 

ʧʨʠʚʢʫʩʦʚ 

ʆʧʳʪʥʘʷ 
ʆʜʥʦʨʦʜʥʘʷ ʞʠʜʢʦʩʪʴ 

ʙʝʟ ʦʩʘʜʢʘ ʠ ʭʣʦʧʴʝʚ 
ʉʚʝʪʣʦ-ʢʨʝʤʦʚʳʡ 

ʏʠʩʪʳʡ, ʧʨʠʷʪʥʳʡ, 

ʩʣʝʛʢʘ ʩʣʘʜʢʦʚʘʪʳʡ 

 

ɺʩʝ ʧʨʦʙʳ ʤʦʣʦʢʘ ʧʦ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʦʨʤʘʤ 

(ʊʘʙʣʠʮʘ 2). ɺ ʛʨʫʧʧʝ ʦʧʳʪʘ ʦʪʤʝʯʝʥʳ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ 

ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʠʣʦʩ, ʟʘʢʚʘʰʝʥʥʳʡ ʩ 

ʦʨʠʛʠʥʘʣʴʥʳʤ ʙʠʦʢʦʥʩʝʨʚʘʥʪʦʤ, ʠʤʝʣ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʪʦʡ ʵʥʝʨʛʠʠ 

ʣʘʢʪʘʮʠʠ, ʵʥʝʨʛʠʠ ʨʦʩʪʘ ʠ ʵʥʝʨʛʠʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʨʤʦʚ. ʅʘ 60-ʝ ʠ 90-

ʝ ʩʫʪʢʠ ʩʦʜʝʨʞʘʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʠ 

ʂʄɸʌɸʥʄ ʚ ʧʨʦʙʘʭ ʤʦʣʦʢʘ ʢʦʨʦʚ ʛʨʫʧʧʳ 

ʦʧʳʪʘ ʠʤʝʣʠ ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ.  

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʨʘʞʘʶʪ ʦʪʩʫʪʩʪʚʠʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʦʨʤʣʝʥʠʠ ʩʠʣʦʩʘ, ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʥʘ ʩʚʦʡʩʪʚʘ ʠ ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ. 
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ʊʘʙʣʠʮʘ 2 ï ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʮʦʚ ʤʦʣʦʢʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʢʦʨʤʣʝʥʠʠ 

ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ (n=10) 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʘʷ ʦʧʳʪʥʘʷ 

ʌʦʥ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 3,82Ñ0,28 3,76Ñ0,19 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, % 3,50Ñ0,07 3,37Ñ0,14 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʉʆʄʆ, % 9,22Ñ0,15 8,96Ñ0,13 

ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3 1030,84Ñ0,58 1029,83Ñ0,46 

ʂʠʩʣʦʪʥʦʩʪʴ, ÁT 16,52Ñ0,18 16,43Ñ0,16 

ʉʦʜʝʨʞʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʤʛ/ʢʛ - - 

ʉʦʜʝʨʞʘʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, 

ʪʳʩ/ʩʤ3 
147,25Ñ22,54 161,33Ñ25,72 

ʂʄɸʌɸʥʄ, Ĭ105 ʂʆɽ/ʩʤ3 0,58Ñ0,74 0,69Ñ0,88 

ʥʘ 30-ʝ ʩʫʪʢʠ ʦʧʳʪʥʦʛʦ ʢʦʨʤʣʝʥʠʷ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 3,63Ñ0,21 3,70Ñ0,16 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, % 3,32Ñ0,13 3,35Ñ0,10 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʉʆʄʆ, % 9,43Ñ0,21 9,32Ñ0,15 

ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3 1030,38Ñ0,26 1030,21Ñ0,17 

ʂʠʩʣʦʪʥʦʩʪʴ, ÁT 16,49Ñ0,14 16,34Ñ0,11 

ʉʦʜʝʨʞʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʤʛ/ʢʛ - - 

ʉʦʜʝʨʞʘʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, 

ʪʳʩ/ʩʤ3 
121,84Ñ23,36 145,62Ñ19,44 

ʂʄɸʌɸʥʄ, Ĭ105 ʂʆɽ/ʩʤ3 0,37Ñ0,58 0,41Ñ0,62 

ʥʘ 60-ʝ ʩʫʪʢʠ ʦʧʳʪʥʦʛʦ ʢʦʨʤʣʝʥʠʷ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 3,85Ñ0,17 3,93Ñ0,17 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, % 3,49Ñ0,12 3,53Ñ0,08 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʉʆʄʆ, % 9,56Ñ0,26 9,74Ñ0,10 

ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3 1031,11Ñ0,19 1031,42Ñ0,28 

ʂʠʩʣʦʪʥʦʩʪʴ, ÁT 16,48Ñ0,14 16,31Ñ0,11 

ʉʦʜʝʨʞʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʤʛ/ʢʛ - - 

ʉʦʜʝʨʞʘʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, 

ʪʳʩ/ʩʤ3 
194,40Ñ23,98 171,21Ñ20,75 

ʂʄɸʌɸʥʄ, Ĭ105 ʂʆɽ/ʩʤ3 0,79Ñ0,96 0,76Ñ0,84 

ʥʘ 90-ʝ ʩʫʪʢʠ ʦʧʳʪʥʦʛʦ ʢʦʨʤʣʝʥʠʷ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 3,97Ñ0,26 4,08Ñ0,15 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, % 3,66Ñ0,11 3,69Ñ0,12 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʉʆʄʆ, % 9,35Ñ0,10 9,37Ñ0,13 

ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3 1030,06Ñ0,29 1030,69Ñ0,50 

ʂʠʩʣʦʪʥʦʩʪʴ, ÁT 16,44Ñ0,14 16,20Ñ0,11 

ʉʦʜʝʨʞʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʤʛ/ʢʛ - - 

ʉʦʜʝʨʞʘʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, 

ʪʳʩ/ʩʤ3 
175,92Ñ21,13 139,85Ñ18,55 

ʂʄɸʌɸʥʄ, Ĭ105 ʂʆɽ/ʩʤ3 0,91Ñ1,40 0,88Ñ1,25 

ʇʨʠʤʝʯʘʥʠʝ ï P>0,05 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʨʠʛʠʥʘʣʴʥʳʡ 
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ɺ ʂʆʈʄʃɽʅʀʀ ʉʀʃʆʉʅʆʁ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ 

 

ɽʨʦʰʠʥ ɸ.ʀ., ʀʜʠʷʪʦʚ ʀ.ʀ., ʊʨʝʤʘʩʦʚʘ ɸ.ʄ., ʅʠʢʦʣʘʝʚ ʅ.ɺ. 

ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʣʦʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʦʙʘʭ ʦʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʦʨʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʨʘʮʠʦʥʝ ʢʫʢʫʨʫʟʥʳʡ ʩʠʣʦʩ, ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʦʡ ʟʘʢʚʘʩʢʠ ʠ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʙʠʦʢʦʥʩʝʨʚʘʥʪʘ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚʩʝ ʧʨʦʙʳ ʤʦʣʦʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ 

ʠʣʠ ʫʨʦʚʥʶ ʢʘʯʝʩʪʚʘ ʧʨʠ ʚʭʦʜʥʦʤ ʢʦʥʪʨʦʣʝ ʤʦʣʦʢʘ-ʩʳʨʴʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʠʣʦʩʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ ʩʚʦʡʩʪʚʘ ʠ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

 

VETERINARY AND SANITARY ASSESSMENT OF COW'S MILK WHEN USING A SILAGE 

FEED ADDITIVE IN FEEDING 

 

Eroshin A.I., Idiyatov I.I., Tremasova A.M., Nikolaev N.V. 

Summary 

 

The article presents the results of organoleptic, physico-chemical and microbiological 

studies of milk. The research was carried out on samples from experimental cows that received corn 

silage in the diet, harvested using commercial starter culture and an original bioconservant. It was 

found that all milk samples comply with the technical requirements of regulatory documents or the 

quality level during the input control of raw milk at enterprises, which confirms the absence of an 

adverse effect of a silage feed additive of microbiological origin on the properties and quality of the 

products obtained. 
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ʊʘʪʘʨʩʪʘʥʩʢʠʡ ʪʠʧ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ 

ʩʦʟʜʘʥ ʥʝʜʘʚʥʦ ʚ 2006 ʛʦʜʫ ʥʘ ʙʘʟʝ ʩʪʘʨʦʛʦ 

ʭʦʣʤʦʛʦʨʩʢʦʛʦ (ʍ) ʩʢʦʪʘ ʧʫʪʸʤ ʝʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ ʩ 

ʣʫʯʰʠʤʠ ʤʦʣʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʤʠʨʘ ʠ 

ʩʪʨʘʥʳ: ʛʦʣʰʪʠʥʩʢʦʡ (ɻ) ʠ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ 

(ʏʇ). ɻʝʥʦʪʠʧ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ 

1/8ʍ+1/16 ʏʇ+13/16ɻ ʠ ʪʠʧ ʫʜʘʯʥʦ 

ʩʦʯʝʪʘʝʪ ʣʫʯʰʠʝ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ ʧʦʨʦʜ 

[8]. ʆʥ ʫʥʘʩʣʝʜʦʚʘʣ ʦʪ ʭʦʣʤʦʛʦʨʩʢʦʛʦ 

ʩʢʦʪʘ ʚʳʩʦʢʫʶ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ 

ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʚʳʥʦʩʣʠʚʦʩʪʴ, 

ʢʨʝʧʢʫʶ ʢʦʥʩʪʠʪʫʮʠʶ; ʦʪ ʯʝʨʥʦ-ʧʝʩʪʨʦʛʦ 

ʩʢʦʪʘ ï ʚʳʩʦʢʫʶ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʭʦʨʦʰʠʝ 

ʘʢʢʣʠʤʘʪʠʟʘʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ, ʭʦʨʦʰʝʝ 

ʨʘʟʚʠʪʠʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ 

ʚʳʤʝʥʠ; ʦʪ ʛʦʣʰʪʠʥʩʢʦʛʦ ʩʢʦʪʘ ï ʚʳʩʦʢʘʷ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʧʝʨʝʜʦʚʳʤ ʠ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʧʨʘʚʠʣʴʥʳʡ 

ʵʢʩʪʝʨʴʝʨ, ʚʳʩʦʢʘʷ ʤʦʣʦʯʥʦʩʪʴ.  

ʊʘʪʘʨʩʪʘʥʩʢʠʡ ʪʠʧ ʨʘʡʦʥʠʨʦʚʘʥ ʚ 

ʟʦʥʝ ʨʘʟʚʝʜʝʥʠʷ ʩʪʘʨʦʛʦ ʭʦʣʤʦʛʦʨʩʢʦʛʦ 

ʩʢʦʪʘ, ʪ.ʝ. ʚ ʩʝʚʝʨʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ 

ʨʘʡʦʥʘʭ ʊʘʪʘʨʩʪʘʥʘ ʠ ʨʘʟʚʦʜʠʪʩʷ ʚ 14 

ʨʘʡʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ. ʃʫʯʰʠʝ ʩʪʘʜʘ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ɸʪʥʠʥʩʢʦʤ, 

ɹʘʣʪʘʩʠʥʩʢʦʤ, ɸʨʩʢʦʤ, ɺʳʩʦʢʦʛʦʨʩʢʦʤ ʠ 

ʂʫʢʤʦʨʩʢʦʤ ʨʘʡʦʥʘʭ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʦ 

ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʣʝʤʝʥʥʳʭ ʭʦʟʷʡʩʪʚ. 

ʇʣʝʤʝʥʥʘʷ ʙʘʟʘ ʧʦ ʨʘʟʚʝʜʝʥʠʶ 

ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʤʦʱʥʘʷ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ 9 ʧʣʝʤʝʥʥʳʤʠ ʟʘʚʦʜʘʤʠ ʠ 19 

ʧʣʝʤʝʥʥʳʤʠ ʨʝʧʨʦʜʫʢʪʦʨʘʤʠ, ʛʜʝ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ 23,5 ʪʳʩ. ʢʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʣʷʶʪ 20 % ʦʙʱʝʛʦ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ, 

ʵʪʦ ʭʦʨʦʰʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʨʦʜʳ 

ʧʣʝʤʝʥʥʦʡ ʯʘʩʪʴʶ [8]. ʅʘʰʘ ʢʘʬʝʜʨʘ ʜʣʷ 

ʥʠʭ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʣʘʥʳ 

(ʥʘ ʢʘʞʜʳʝ 5 ʣʝʪ) ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ 

ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʦʡ ʦʩʥʦʚʥʦʡ ʯʘʩʪʴʶ 

ʷʚʣʷʝʪʩʷ ʧʦʜʙʦʨ. ʕʪʦʪ ʩʝʣʝʢʮʠʦʥʥʳʡ 

ʧʨʠʸʤ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʛʨʝʩʩ ʠ ʧʦʣʫʯʝʥʠʝ 

ʭʦʨʦʰʝʛʦ ʧʦʪʦʤʩʪʚʘ. ʇʨʠ ʯʠʩʪʦʧʦʨʦʜʥʦʤ 

ʨʘʟʚʝʜʝʥʠʠ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʚʝ ʬʦʨʤʳ 

ʧʦʜʙʦʨʘ: ʥʝʨʦʜʩʪʚʝʥʥʦʝ (ʘʫʪʙʨʠʜʠʥʛ) ʠ 

ʨʦʜʩʪʚʝʥʥʦʝ (ʠʥʙʨʠʜʠʥʛ) ʨʘʟʚʝʜʝʥʠʝ, 

ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ 

ʧʫʪʝʤ ʤʝʞʣʠʥʝʡʥʳʭ ʢʨʦʩʩʦʚ ʠ 

ʚʥʫʪʨʠʣʠʥʝʡʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ. ʇʝʨʚʘʷ 

ʬʦʨʤʘ ʧʦʜʙʦʨʘ ʦʯʝʥʴ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʩʪʘʜʘʭ, ʯʝʤ ʚʪʦʨʘʷ, 

ʧʦʩʢʦʣʴʢʫ ʩʝʣʝʢʮʠʦʥʝʨʳ ʟʘʯʘʩʪʫʶ 

ʠʟʙʝʛʘʶʪ ʨʦʜʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ, ʠʭ 

ʧʫʛʘʝʪ ʚʦʟʤʦʞʥʘʷ ʠʥʙʨʝʜʥʘʷ ʜʝʧʨʝʩʩʠʷ ʪ.ʝ. 

ʧʦʜʘʚʣʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʪʦʤʩʪʚʘ, 

ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʜʨʫʛʠʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ [1, 5, 9]. 

ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʧʦʷʚʠʣʠʩʴ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʵʪʘ ʦʧʘʩʥʦʩʪʴ 

ʚʦʟʤʦʞʥʦ ʥʝʩʢʦʣʴʢʦ ʧʨʝʫʚʝʣʠʯʝʥʘ ʪʘʢ ʢʘʢ, 

ʥʘʧʨʦʪʠʚ, ʟʘʯʘʩʪʫʶ ʠʥʙʨʝʜʥʳʝ ʞʠʚʦʪʥʳʝ 

ʧʨʝʚʳʰʘʶʪ ʩʚʦʠʭ ʘʫʪʙʨʝʜʥʳʭ ʩʚʝʨʩʪʥʠʮ 

ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ [4, 
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6, 7, 10]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʤʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʥʳʭ 

ʬʦʨʤ ʧʦʜʙʦʨʘ ʚ ʩʪʘʜʘʭ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ 

ʪʠʧʘ ʩʢʦʪʘ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 

ʪʝʯʝʥʠʝ 2023 ʛʦʜʘ ʚ ʧʣʝʤʝʥʥʳʭ 

ʨʝʧʨʦʜʫʢʪʦʨʘʭ ʆʆʆ ʉʍʇ çʐʳʪʩʫè 

ʉʘʙʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʉʍʇʂ çʄʝʥʛʝʨè 

ɸʪʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, 

ʛʜʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʫʯʘʣʠ ʨʦʜʦʩʣʦʚʥʫʶ 

ʠ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʫ 428 ʠ 979 

ʢʦʨʦʚ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʧʦ ʧʣʝʤʝʥʥʳʤ 

ʢʘʨʪʦʯʢʘʤ ʬʦʨʤʳ 2-ʄʆʃ, ʠ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʟʘʧʠʩʝʡ ʟʦʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠ 

ʧʣʝʤʝʥʥʦʛʦ ʫʯʝʪʘ. ʉʨʝʜʠ ʠʟʫʯʘʝʤʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʞʠʚʦʪʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʫʪʙʨʠʜʠʥʛʘ ʠ 

ʠʥʙʨʠʜʠʥʛʘ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ. ʉʪʝʧʝʥʴ 

ʠʥʙʨʠʜʠʥʛʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʦʤʫ ʤʝʪʦʜʫ ʇʫʰʘ-ʐʘʧʦʨʫʞʘ 

(ʦʪʜʘʣʝʥʥʳʡ, ʫʤʝʨʝʥʥʳʡ, ʙʣʠʟʢʠʡ 

ʠʥʙʨʠʜʠʥʛ, ʪʝʩʥʳʡ ʠʥʙʨʠʜʠʥʛ ʠʣʠ 

ʢʨʦʚʦʩʤʝʰʝʥʠʝ), ʠ ʧʫʪʝʤ ʚʳʯʠʩʣʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʥʙʨʠʜʠʥʛʘ ʧʦ ʈʘʡʪʫ-

ʂʠʩʣʦʚʩʢʦʤʫ [2]:  

F = Ɇ [  Ĭ (1 + fa)] Ĭ 

100%,  

ʛʜʝ: F ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʙʨʠʜʠʥʛʘ, %;  

ï ʜʦʣʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, ʧʦʣʫʯʘʝʤʘʷ ʦʪ 

ʢʘʞʜʦʛʦ ʠʟ ʨʦʜʠʪʝʣʝʡ; n ʠ nϛ ï ʨʷʜʳ 
ʨʦʜʦʩʣʦʚʥʦʡ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʦʙʱʠʡ ʧʨʝʜʦʢ 

ʩ ʤʘʪʝʨʠʥʩʢʦʡ ʠ ʦʪʮʦʚʩʢʦʡ ʩʪʦʨʦʥʳ; fa ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʙʨʠʜʠʥʛʘ ʜʣʷ ʦʙʱʝʛʦ 

ʧʨʝʜʢʘ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʜʦʣʷʭ ʝʜʠʥʠʮʳ. 

ʂʦʛʜʘ ʦʙʱʠʡ ʧʨʝʜʦʢ ʚʩʪʨʝʯʘʣʩʷ 

ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʧʦʣʦʚʠʥʝ ʨʦʜʦʩʣʦʚʥʦʡ ʠʣʠ 

ʜʘʣʝʝ ʧʷʪʦʛʦ ʨʷʜʘ ʧʨʝʜʢʦʚ, ʪʦ ʧʦʜʙʦʨ 

ʩʯʠʪʘʣʠ ʘʫʪʙʨʝʜʥʳʤ. 

ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʜʘʭ ʧʨʦʚʦʜʠʣʠ 

ʦʮʝʥʢʫ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʧʦʜʙʦʨʘ, ʪ.ʝ. 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠʥʙʨʝʜʥʳʭ ʢʦʨʦʚ 

ʩʨʘʚʥʠʚʘʣʠ ʩ ʠʭ ʘʫʪʙʨʝʜʥʳʤʠ 

ʧʦʣʫʩʝʩʪʨʘʤʠ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʭʦʟʷʡʩʪʚʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʦʩʥʦʚʥʦʤ 

ʧʦʜʙʦʨ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʝʞʣʠʥʝʡʥʳʭ 

ʢʨʦʩʩʘʭ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʦʯʝʪʘʶʱʠʭʩʷ 

ʣʠʥʠʡ, ʧʦʵʪʦʤʫ ʘʫʪʙʨʝʜʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 

ʩʪʘʜʝ ʚʩʝʛʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ 

ʠʥʙʨʝʜʥʳʭ. ʀʥʙʨʠʜʠʥʛ ʧʣʘʥʠʨʫʝʪʩʷ ʣʠʰʴ 

ʚ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʣʠʥʠʷʭ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ, ʧʫʪʸʤ 

ʟʘʢʘʟʥʳʭ ʩʧʘʨʠʚʘʥʠʡ, ʨʝʤʦʥʪʥʳʭ ʙʳʯʢʦʚ 

ʜʣʷ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʧʣʝʤʧʨʝʜʧʨʠʷʪʠʡ 

ʈʝʩʧʫʙʣʠʢʠ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʚʳʜʝʣʷʝʪʩʷ 

ʦʢʦʣʦ 50 % ʢʦʨʦʚ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʣʠʥʠʡ, 

ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʚʥʫʪʨʠʣʠʥʝʡʥʳʡ ʧʦʜʙʦʨ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʤʝʨʝʥʥʦʛʦ ʠ ʦʪʜʘʣʸʥʥʦʛʦ 

ʠʥʙʨʠʜʠʥʛʘ. ʇʦʵʪʦʤʫ ʪʘʢʠʭ ʢʦʨʦʚ ʚ ʩʪʘʜʝ 

ʚʩʝʛʜʘ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ. ʊʘʢ, ʚ ʩʪʘʜʝ 

çʐʳʪʩʫè ʠʟ 428 ʢʦʨʦʚ 347 ʛʦʣʦʚ (81,1 %) 

ʦʢʘʟʘʣʠʩʴ ʘʫʪʙʨʝʜʥʳʤʠ, 81 (18,9 %) ï 

ʠʥʙʨʝʜʥʳʤʠ, ʠʟ ʥʠʭ ʩ ʙʣʠʟʢʦʡ ʩʪʝʧʝʥʴʶ 

ʠʥʙʨʠʜʠʥʛʘ ï 4 ʛʦʣʦʚʳ (0,9 %), ʩ 

ʫʤʝʨʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ï 64 (15 %), 

ʦʪʜʘʣʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ï 13 (3 %) (ʊʘʙʣʠʮʘ 

1). ɺ ʩʪʘʜʝ çʄʝʥʛʝʨè ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟ 979 ʢʦʨʦʚ 

ʘʫʪʙʨʝʜʥʳʭ 590 ʛʦʣʦʚ (60,3 %), ʠʥʙʨʝʜʥʳʭ 

ï 389 (39,7 %), ʠʟ ʥʠʭ ʩ ʙʣʠʟʢʦʡ ʩʪʝʧʝʥʴʶ 

ï 8 (0,8 %), ʫʤʝʨʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ï 159 

(16,2 %), ʦʪʜʘʣʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ï 222 ʛʦʣʦʚ 

(22,7 %) (ʊʘʙʣʠʮʘ 1, 2). 

 

ʊʘʙʣʠʮʘ 1 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʧʨʠ ʨʘʟʥʳʭ ʬʦʨʤʘʭ ʧʦʜʙʦʨʘ ʚ ʩʪʘʜʝ ʉʍʇ 

çʐʳʪʩʫè 

ʌʦʨʤʘ 

ʧʦʜʙʦʨʘ 
nϛ F, % 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘ 305 ʜʥʝʡ ʧʝʨʚʦʡ ʣʘʢʪʘʮʠʠ 

ʫʜʦʡ 
ʞʠʨ ʙʝʣʦʢ 

% ʢʛ % ʢʛ 

ɺʩʝʛʦ ʢʦʨʦʚ 428  7934Ñ72 3,64Ñ0,003 289Ñ2,6 3,21Ñ0,001 254Ñ2,3 

ʠʟ ʥʠʭ: ʩ 

ʘʫʪʙʨʠʜʠʥʛʦʤ 

(ʧʦʣʫʩʠʙʩʳ) 

347  7749Ñ72 3,64Ñ0,003 282Ñ2,6 3,21Ñ0,001 249Ñ2,3 

ʠʥʙʨʠʜʠʥʛʦʤ 81 1,64 8727Ñ203*** 3,65Ñ0,006 318Ñ7,4*** 3,20Ñ0,001 279Ñ6,4*** 

ʚ ʪ.ʯ.  

ʙʣʠʟʢʠʤ  
4 3,47 7026Ñ1288 3,62Ñ0,008 254Ñ46,3 3,20Ñ0,010 225Ñ40,2 
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ʫʤʝʨʝʥʥʳʤ 64 1,17 8762Ñ229*** 3,65Ñ0,010 320Ñ8,5*** 3,20Ñ0,002 280Ñ7,3*** 

ʦʪʜʘʣʝʥʥʳʤ 13 0,28 9007Ñ491** 3,66Ñ0,020 329Ñ16,8* 3,20Ñ0,004 288Ñ15,5* 

ʇʨʠʤʝʯʘʥʠʝ: *** ï P < 0,001, ** ï P < 0,01, * ï P < 0,05 

ʊʘʙʣʠʮʘ 2 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʧʨʠ ʨʘʟʥʳʭ ʬʦʨʤʘʭ ʧʦʜʙʦʨʘ ʚ ʩʪʘʜʝ ʉʍʇʂ 

çʄʝʥʛʝʨè 

ʌʦʨʤʘ ʧʦʜʙʦʨʘ nϛ F, % 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘ 305 ʜʥʝʡ ʧʝʨʚʦʡ ʣʘʢʪʘʮʠʠ 

ʫʜʦʡ 
ʞʠʨ ʙʝʣʦʢ 

% ʢʛ % ʢʛ 

ɺʩʝʛʦ ʢʦʨʦʚ 979  7897Ñ78 3,88Ñ0,004 306Ñ2,8 3,24Ñ0,003 255Ñ2,5 

ʠʟ ʥʠʭ: ʩ 

ʘʫʪʙʨʠʜʠʥʛʦʤ 

(ʧʦʣʫʩʠʙʩʳ) 

590  

7876Ñ60 3,88Ñ0,003 305Ñ2,7 3,23Ñ0,002 254Ñ2,4 

ʠʥʙʨʠʜʠʥʛʦʤ 389 2,0 7929Ñ104 3,87Ñ0,006 306Ñ5,8 3,25Ñ0,005 258Ñ6,3 

ʚ ʪ.ʯ.  

ʙʣʠʟʢʠʤ 

8 4,41 
8369Ñ390 3,89Ñ0,024 325Ñ42,8 3,28Ñ0,027 274Ñ44,7 

ʫʤʝʨʝʥʥʳʤ 159 1,22 7969Ñ101 3,87Ñ0,006 308Ñ6,3 3,24Ñ0,006 258Ñ5,8 

ʦʪʜʘʣʝʥʥʳʤ 222 0,38 7883Ñ97 3,87Ñ0,005 305Ñ4,8 3,25Ñ0,004 256Ñ5,2 

 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʢʦʨʦʚʳ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ɺ ʦʙʦʠʭ ʩʪʘʜʘʭ ʠʥʙʨʝʜʥʳʝ ʢʦʨʦʚʳ 

ʧʨʝʚʦʩʭʦʜʠʣʠ ʘʫʪʙʨʝʜʥʳʭ ʧʦ ʫʜʦʶ, 

ʢʦʣʠʯʝʩʪʚʫ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʠ ʙʝʣʢʘ. ʕʪʦ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʙʳʣʦ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚ 

ʩʪʘʜʝ çʐʳʪʩʫè, ʛʜʝ ʠʥʙʨʝʜʥʳʝ ʢʦʨʦʚʳ 

ʠʤʝʣʠ ʫʜʦʡ ʧʦʯʪʠ ʥʘ 1 ʪʳʩ. ʢʛ (+978) 

ʚʳʰʝ, ʯʝʤ ʘʫʪʙʨʝʜʥʳʝ, ʢʦʣʠʯʝʩʪʚʦ 

ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ + 36 ʢʛ, ʙʝʣʢʘ + 30 ʢʛ 

(ʈ<0,001). ɺ ʩʪʘʜʝ ʨʘʟʥʠʮʘ ʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʳʣʘ ʚʳʨʘʞʝʥʘ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ, ʦʜʥʘʢʦ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʠʣʘʩʴ. 

ʆʜʥʘʢʦ ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʦʜʥʦʟʥʘʯʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢʘʢʘʷ ʩʪʝʧʝʥʴ ʠʥʙʨʠʜʠʥʛʘ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʧʨʠ 

ʨʘʟʚʝʜʝʥʠʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ, ʪʨʫʜʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʨʘʟʥʳʭ ʩʪʘʜʘʭ ʢʦʨʦʚʳ ʩ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʙʨʠʜʠʥʛʘ ʦʙʣʘʜʘʣʠ 

ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ʊʘʢ, ʚ ʩʪʘʜʝ 

çʐʳʪʩʫè, ʪʘʢʠʤʠ ʢʦʨʦʚʘʤʠ ʦʢʘʟʘʣʠʩʴ ʩ 

ʦʪʜʘʣʸʥʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʙʨʠʜʠʥʛʘ: ʫʜʦʡ 

9007 ʢʛ, ʞʠʨ ï 329 ʢʛ, ʙʝʣʦʢ ï 288 ʢʛ, ʘ ʚ 

ʩʪʘʜʝ çʄʝʥʛʝʨè - ʩ ʙʣʠʟʢʦʡ ʩʪʝʧʝʥʴʶ 

ʠʥʙʨʠʜʠʥʛʘ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 8369, 325, 

274 ʢʛ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʵʪʦʛʦ 

ʬʘʢʪʦʨʘ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʥʙʨʝʜʥʳʡ 

ʧʦʜʙʦʨ ʚ ʨʘʟʚʝʜʝʥʠʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ 

ʷʚʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴ ʦʧʘʩʥʳʤ ʤʝʪʦʜʦʤ, ʢʘʢ 

ʧʨʝʜʧʦʣʘʛʘʣʩʷ ʨʘʥʝʝ. ʈʦʜʩʪʚʝʥʥʳʡ ʧʦʜʙʦʨ, 

ʦʩʦʙʝʥʥʦ ʚ ʫʤʝʨʝʥʥʦʡ ʠ ʦʪʜʘʣʸʥʥʦʡ 

ʩʪʝʧʝʥʷʭ, ʩʤʝʣʦ ʠ ʙʦʣʝʝ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ 

ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ. 
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ʈʝʟʶʤʝ 

 

ɺ ʨʘʙʦʪʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʥʳʭ ʬʦʨʤ ʧʦʜʙʦʨʘ ʧʨʠ 

ʨʘʟʚʝʜʝʥʠʠ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʠʥʙʨʝʜʥʳʝ ʢʦʨʦʚʳ ʧʨʝʚʦʩʭʦʜʠʣʠ ʘʫʪʙʨʝʜʥʳʭ ʧʦ ʫʜʦʶ, ʢʦʣʠʯʝʩʪʚʫ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʠ ʙʝʣʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʥʙʨʝʜʥʳʡ ʧʦʜʙʦʨ ʚ ʨʘʟʚʝʜʝʥʠʠ 

ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ ʷʚʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴ ʦʧʘʩʥʳʤ ʤʝʪʦʜʦʤ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʣʩʷ ʨʘʥʝʝ. ʈʦʜʩʪʚʝʥʥʳʡ 

ʧʦʜʙʦʨ, ʦʩʦʙʝʥʥʦ ʚ ʫʤʝʨʝʥʥʦʡ ʠ ʦʪʜʘʣʸʥʥʦʡ ʩʪʝʧʝʥʷʭ, ʩʤʝʣʦ ʠ ʙʦʣʝʝ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʪʘʪʘʨʩʪʘʥʩʢʦʛʦ ʪʠʧʘ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ. 

 

EFFICIENCY OF DIFFERENT FORMS OF SELECTION IN BREEDING TATARSTAN TYPE 

OF DAIRY CATTLE 

 

Zakirova G.M., Haertdinov R.A., Sushentsova M.A., Kamaldinov I.N., Sharakov I.I.,  

Islamova G.I., Ravilov R.Kh. 

Summary 

 

The paper presents the results of determining the effectiveness of different forms of 

selection in breeding Tatarstan type of dairy cattle. Studies have established that inbred cows were 

superior to outbred cows in terms of milk yield, milk fat and protein. The results suggest that inbred 

selection in dairy cattle breeding is not as dangerous a method as previously assumed. Inbred 

selection, especially in moderate and distant degrees, can be boldly and more widely used in 

breeding of Tatarstan type of dairy cattle. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʪʦʨʦʧʰʘ ʧʷʪʥʠʩʪʘʷ, ʩʦʣʷʥʢʘ ʭʦʣʤʦʚʘʷ, ʨʝʧʝʰʦʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʛʠʩʪʦʣʦʛʠʷ ʧʝʯʝʥʠ 

Keywords: milk thistle, holm hodgepodge, common turnip, hepatoprotective properties, 

liver histology 

 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʙʦʣʝʟʥʝʡ 

ʧʝʯʝʥʠ ʠ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ 

ʩʦʩʪʘʚʣʷʶʪ ʦʜʥʫ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ 

ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ. ɹʦʣʝʟʥʠ ʧʝʯʝʥʠ ʠ 

ʞʝʣʯʝʚʳʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʟʘʥʠʤʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ 

ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʝʯʝʥʴ 

ʨʘʟʣʠʯʥʳʭ ʪʦʢʩʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʚ ʩʚʷʟʠ ʩ 

ʭʠʤʠʟʘʮʠʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʠ ʧʠʱʝʚʦʡ 

ʠʥʪʦʢʩʠʢʘʮʠʝʡ [4, 5, 7, 9].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ, ʞʝʣʯʥʦʛʦ 

ʧʫʟʳʨʷ ʠ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʨʘʟʨʘʙʦʪʢʘ 

ʥʦʚʳʭ, ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʦʙʣʘʜʘʶʱʠʭ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ.  

ʉʨʝʜʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ 

ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʝʯʝʥʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʨʘʩʪʦʨʦʧʰʘ ʧʷʪʥʠʩʪʘʷ [1, 2, 3, 6, 8, 10, 11]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʭ 

ʩʚʦʡʩʪʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʥʘ 

ʦʩʥʦʚʝ ʰʨʦʪʘ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʜʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʘ ʫ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ 

ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʌɻɹʆʋ ɺʆ 

ʇʝʥʟʝʥʩʢʠʡ ɻɸʋ ʩʦʛʣʘʩʥʦ ʄʋʂ 2.3.2.721-

98 çʆʧʨʝʜʝʣʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʜʦʙʘʚʦʢ ʢ ʧʠʱʝè, ʄʠʥʟʜʨʘʚ ʈʦʩʩʠʠ, 

ʄʦʩʢʚʘ, 1999. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʧʝʯʝʥʠ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʦʨʬʦʣʦʛʠʠ ɻɹʋɿ çʆʙʣʘʩʪʥʦʡ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʩʧʘʥʩʝʨè 

ʛ. ʇʝʥʟʳ. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

1 ʧʝʨʠʦʜ ï 4 ʥʝʜʝʣʠ ʞʠʚʦʪʥʳʝ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʙʱʝʤ 

ʨʘʮʠʦʥʝ ʚʠʚʘʨʠʷ, ʞʠʚʦʪʥʳʝ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ï ʥʘ ʦʙʱʝʤ ʨʘʮʠʦʥʝ ʚʠʚʘʨʠʷ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʫʝʤʳʭ ʜʦʙʘʚʦʢ. 

2 ʧʝʨʠʦʜ ï ʠʥʜʫʢʮʠʷ ʧʦʜʦʩʪʨʦʛʦ 

ʛʝʧʘʪʠʪʘ, 17 ʜʥʝʡ. 

3 ʧʝʨʠʦʜ ï ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ, 2 

ʤʝʩʷʮʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʞʠʚʦʪʥʳʝ ï 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʥʝʠʥʙʨʝʜʥʳʝ ʢʨʳʩʳ ʧʦʨʦʜʳ 

ɺʠʩʪʘʨ, ʩʘʤʮʳ ʚʦʟʨʘʩʪʘ 90°5 ʜʥʝʡ. ʅʘ 

ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʦʧʳʪʘ ʞʠʚʘʷ ʤʘʩʩʘ 

ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʣʘ 217,4°3,15 ʛ. 

ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 5 ʛʨʫʧʧ ʧʦ 

10 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ (ʊʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʥʘʫʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ɻʨʫʧʧʘ 

ʂʦʣʠʯʝʩʪʚʦ 

ʞʠʚʦʪʥʳʭ 

ʚ ʛʨʫʧʧʝ, ʛʦʣ. 

ɼʦʙʘʚʢʘ 

1 ʢʦʥʪʨʦʣʴʥʘʷ 10 - 

2 ʢʦʥʪʨʦʣʴʥʘʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ 

10 - 

3 ʦʧʳʪʥʘʷ 10 
ʐʨʦʪ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ, 0,6 ʛ/ʢʛ + ʪʨʘʚʘ 

ʩʦʣʷʥʢʠ ʭʦʣʤʦʚʦʡ, 0,6 ʛ/ʢʛ 

4 ʦʧʳʪʥʘʷ 10 
ʐʨʦʪ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ, 0,6 ʛ/ʢʛ + 

ʵʢʩʪʨʘʢʪ ʩʦʣʷʥʢʠ ʭʦʣʤʦʚʦʡ, 0,6 ʛ/ʢʛ 

5 ʦʧʳʪʥʘʷ 10 
ʐʨʦʪ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ, 0,6 ʛ/ʢʛ + 

ʨʝʧʝʰʦʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, 0,6 ʛ/ʢʛ 

 

ɾʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ 

ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ, ʜʦʩʪʫʧ ʢ 

ʚʦʜʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʚʦʙʦʜʥʳʡ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ 30-ʝ ʩʫʪʢʠ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʛʨʫʧʧʘʭ 2-5 

ʧʨʦʠʟʚʦʜʠʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʜʦʩʪʨʦʛʦ 

ʛʝʧʘʪʠʪʘ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ 50 % 

ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʜʦʟʝ 2 ʤʣ ʥʘ 

1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʢʨʳʩʳ ʯʝʨʝʟ ʜʝʥʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 17 ʩʫʪʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʫʯʝʥʠʷ ʛʝʧʘʪʠʪʘ ʧʦʣʦʚʠʥʫ ʢʨʳʩ ʠʟ ʚʩʝʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ 

ʥʘʨʢʦʪʠʟʠʨʦʚʘʣʠ ʭʣʦʨʦʬʦʨʤʦʤ ʠ 

ʧʨʦʚʦʜʠʣʠ ʜʝʢʘʧʠʪʘʮʠʶ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ. ʆʪʙʠʨʘʣʠ ʧʝʯʝʥʴ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʨʫʛʫʶ ʧʦʣʦʚʠʥʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʦʩʪʘʚʣʷʣʠ ʥʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, 

ʢʦʪʦʨʳʡ ʜʣʠʣʩʷ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʤʝʩʷʮʝʚ. ɺ 

ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠ 

ʜʝʢʘʧʠʪʘʮʠʶ ʞʠʚʦʪʥʳʭ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʥʘʣʠʟ 

ʜʠʥʘʤʠʢʠ ʞʠʚʦʛʦ ʚʝʩʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.
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1 ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ2 ʛʨʫʧʧʘ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ

3 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 4 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ

5 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ
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ʇʦ ʜʘʥʥʳʤ ʨʠʩʫʥʢʘ 1 ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʤʧʦʟʠʮʠʡ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ ʠ 

ʪʨʘʚʳ ʩʦʣʷʥʢʠ ʭʦʣʤʦʚʦʡ, ʨʘʩʪʦʨʦʧʰʠ 

ʧʷʪʥʠʩʪʦʡ ʠ ʵʢʩʪʨʘʢʪʘ ʩʦʣʷʥʢʠ ʭʦʣʤʦʚʦʡ 

ʩʜʝʨʞʠʚʘʣʦ ʧʘʜʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ 

ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʪʘʢʞʝ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʫ ʢʨʳʩ ʜʘʥʥʳʭ ʛʨʫʧʧ ʙʳʣʘ 

ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʷ. ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ, ʚ ʨʘʮʠʦʥ 

ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʣʠ ʢʦʤʧʦʟʠʮʠʶ ʠʟ ʰʨʦʪʘ 

ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ ʠ ʨʝʧʝʰʢʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʛʨʫʧʧ 2, 3, 

4 ï ʧʘʜʝʥʠʝʤ ʚʝʩʘ ʥʘ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ 

ʟʘʪʨʘʚʢʠ, ʚʳʨʘʞʝʥʦ ʚ ʘʙʩʦʣʶʪʥʳʭ ʮʠʬʨʘʭ. 

ʕʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʢʘʢ ʥʘ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ, 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʪʘʢ ʠ ʥʘ ʩʨʳʚ 

ʘʜʘʧʪʘʮʠʠ ʠ ʥʘʩʪʫʧʣʝʥʠʝ ʜʝʢʦʤʧʝʥʩʘʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ 

ʧʨʠʨʦʩʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʚ ʪʝʯʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʇʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ 

ʪʘʙʣʠʮʝ 2, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ 4 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʞʠʚʦʪʥʳʤ ʢʦʪʦʨʳʤ 

ʚʢʣʶʯʘʣʠ ʚ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ ʨʘʩʪʦʨʦʧʰʫ 

ʠ ʵʢʩʪʨʘʢʪ ʩʦʣʷʥʢʠ ʭʦʣʤʦʚʦʡ, ʫʩʪʘʥʦʚʣʝʥ 

ʥʘʠʙʦʣʴʰʠʡ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʚ 

ʧʝʨʚʳʡ ʧʝʨʠʦʜ.  

ʀʟʤʝʥʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ 

ʧʝʯʝʥʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʧʨʦʠʩʭʦʜʠʣʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʦʜʦʩʪʨʦʛʦ 

ʛʝʧʘʪʠʪʘ (ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʛʝʧʘʪʠʪʘ 

ɻʨʫʧʧʘ ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʛ 

1 ʧʝʨʠʦʜ 2 ʧʝʨʠʦʜ 3 ʧʝʨʠʦʜ 

1 2,20Ñ0,096 0,48Ñ0,033 1,42Ñ0,092 

2 2,23Ñ0,072 -3,07Ñ0,088 2,10Ñ0,079 

3 2,23Ñ0,085 -1,90Ñ0,078 1,72Ñ0,064 

4 2,53Ñ0,088 -3,19Ñ0,073 2,56Ñ0,095 

5 2,20Ñ0,092 -3,57Ñ0,085 2,33Ñ0,083 

 

ʊʘʙʣʠʮʘ 3 ï ʄʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʯʝʥʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 

ɻʨʫʧʧʘ ʊʦʢʩʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ ʈʝʢʦʥʚʘʣʝʩʮʝʥʪʳ 

 
ɸʙʩʦʣʶʪʥʘʷ 

ʤʘʩʩʘ, ʛ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ, ʛ 

ɸʙʩʦʣʶʪʥʘʷ 

ʤʘʩʩʘ, ʛ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ, ʛ 

1 8,73°0,879 3,11°0,098 10,8°0,534 2,86°0,112 

2 10,42°0,666 4,55°0,214*  10,7°0,789 2,97°0,179 

3 11,5°0,791* 4,55°0,232* 10,9°0,488 3,05°0,048 

4 11,0°1,01 4,61°0,260* 11,6°0,533 2,95°0,023 

5 10,2°0,561 4,72°0,098* 11,3°0,475 3,20°0,062* 

ʇʨʠʤʝʯʘʥʠʝ: * - ʟʥʘʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1 ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ (ʈ<0,05) 

 

ʀʟ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ 

ʘʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʧʝʯʝʥʠ ʦʢʘʟʘʣʘʩʴ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʪʦʣʴʢʦ ʚ ʛʨʫʧʧʝ 3, ʦʜʥʘʢʦ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ, ʧʦʣʫʯʘʚʰʠʭ 

ʠʥʲʝʢʮʠʠ CCl4, ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʘ ʚ 4 ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ï ʧʨʠʤʝʨʥʦ ʥʘ 0,12 ʛ ʚʳʰʝ, ʯʝʤ ʚ 

ʦʩʪʘʣʴʥʳʭ. ʋʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʧʝʯʝʥʠ ʧʨʠ 

ʠʥʜʫʢʮʠʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʛʝʧʘʪʠʪʘ 

ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʝʢʦʤ, ʣʠʤʬʦʩʪʘʟʦʤ, 

ʩʦʩʫʜʠʩʪʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ 

ʧʦʨʘʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʦʨʛʘʥʘ, ʘ ʪʘʢʞʝ 

ʥʘʙʫʭʘʥʠʝʤ ʢʣʝʪʦʢ ʟʘ ʩʯʝʪ ʥʘʨʫʰʝʥʠʷ 

ʚʦʜʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ. 

ʅʘ ʵʪʘʧʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʛʝʧʘʪʠʪʘ ʠ ʚʦ 

ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʫ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʧʦʢʘʟʘʪʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʧʝʯʝʥʠ 

ʥʝ ʠʟʤʝʥʷʣʠʩʴ. ʋ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 
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ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ ʧʝʯʝʥʠ ʚ ʪʝʯʝʥʠʝ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 

35 %, 3 ʛʨʫʧʧʳ ï 33 %, 4 ʛʨʫʧʧʳ ï 36 %, 5 

ʛʨʫʧʧʳ ï 32 %, ʠ ʜʦʩʪʠʛʣʘ ʢʦʥʪʨʦʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʚ ʛʨʫʧʧʘʭ 2, 3, 4 ʘ ʚ ʛʨʫʧʧʝ 5 ï 

ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴʥʫʶ 

ʤʘʩʩʫ. 

ʆʮʝʥʢʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʝʯʝʥʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘ 

ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʝʯʝʥʴ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʠʤʝʣʘ ʥʦʨʤʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʝ 

ʨʝʘʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʇʦʣʥʦʢʨʦʚʠʷ 

ʧʘʨʝʥʭʠʤʳ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʪʘʢʞʝ 

ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʦ 

ʧʦʣʥʦʢʨʦʚʠʝ ʮʝʥʪʨʘʣʴʥʳʭ ʚʝʥ ʠ ʤʝʣʢʠʭ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʦʙʨʘʟʮʘʭ ʧʝʯʝʥʠ ʢʨʳʩ 

ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʝʥʘ 

ʪʠʧʠʯʥʘʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʦʨʛʘʥʘ. 

ɸʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʧʝʯʝʥʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʭʦʜʝ ʚʪʦʨʦʛʦ 

ʵʪʘʧʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʣʝʪʢʠ 

ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʩʦʩʪʦʷʥʠʠ ʷʚʥʦ ʚʳʨʘʞʝʥʥʦʡ 

ʢʨʫʧʥʦʢʘʧʝʣʴʥʦʡ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʮʝʥʪʨʘʣʴʥʳʝ ʚʝʥʳ ʠ 

ʢʘʧʠʣʣʷʨʳ ʧʦʣʥʦʢʨʦʚʥʳ ʠ ʨʘʩʰʠʨʝʥʳ. ʅʘ 

ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʝʯʝʥʠ 

ʥʝʤʥʦʛʦ ʨʘʟʤʳʪʘ, ʪʨʘʙʝʢʫʣʳ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʩʣʦʞʥʦ, ʨʝʟʢʦ ʚʳʨʘʞʝʥʘ 

ʙʝʣʢʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʢʣʝʪʦʢ ʧʘʨʝʥʭʠʤʳ 

ʧʝʯʝʥʠ, ʙʘʣʣʦʥʥʘʷ ʜʠʩʪʨʦʬʠʷ, ʘʧʠʪʠʯʥʳʝ 

ʬʦʨʤʳ ʠ ʧʦʣʠʤʦʨʬʠʟʤ ʷʜʝʨ, ʫʩʪʘʥʦʚʣʝʥʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʦʥʘʣʴʥʳʭ ʥʝʢʨʦʟʦʚ, 

ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʦ ʧʦʣʥʦʢʨʦʚʠʝ 

ʧʘʨʝʥʭʠʤʳ.  

ɺ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʦʟʠʮʠʶ ʨʘʩʪʦʨʦʧʰʠ 

ʧʷʪʥʠʩʪʦʡ ʩ ʪʨʘʚʦʡ ʩʦʣʷʥʢʠ ʭʦʣʤʦʚʦʡ, ʥʘ 

ʚʪʦʨʦʤ ʵʪʘʧʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ 

ʧʨʝʧʘʨʘʪʘʭ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚʣʝʥʳ 

ʧʨʠʟʥʘʢʠ ʢʨʫʧʥʦʢʘʧʝʣʴʥʦʡ ʞʠʨʦʚʦʡ 

ʜʠʩʪʨʦʬʠʠ, ʦʢʦʣʦ 1/2 ʢʣʝʪʦʢ ʚ ʢʘʞʜʦʤ 

ʧʦʣʝ ʟʨʝʥʠʷ, ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʛʝʧʘʪʦʮʠʪʳ ʚ ʩʦʩʪʦʷʥʠʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ 

ʙʝʣʢʦʚʦʡ ʜʠʩʪʨʦʬʠʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʮʝʥʪʨʘʣʴʥʳʝ ʚʝʥʳ ʠ ʢʘʧʠʣʣʷʨʳ 

ʧʦʣʥʦʢʨʦʚʥʳ. ʇʦʣʥʦʢʨʦʚʠʝ ʧʘʨʝʥʭʠʤʳ 

ʚʳʨʘʞʝʥʦ ʫʤʝʨʝʥʥʦ. ʅʝʢʨʦʟʦʚ ʥʝʪ, 

ʛʠʩʪʠʦʮʠʪʘʨʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʥʝʪ. ɺ 

ʮʝʣʦʤ ï ʢʘʨʪʠʥʘ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ 

ʧʝʯʝʥʠ (ʚʳʨʘʞʝʥʥʘʷ ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ, 

ʟʘʭʚʘʪʳʚʘʶʱʘʷ ʦʢʦʣʦ 1/2 ʛʝʧʘʪʦʮʠʪʦʚ, 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ 

ʥʝʢʨʦʟʦʚ).  

ʋ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʯʝʪʚʝʨʪʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʛʜʝ ʧʨʠʤʝʥʷʣʠ ʩʤʝʩʴ 

ʰʨʦʪʘ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ ʩ ʵʢʩʪʨʘʢʪʦʤ 

ʩʦʣʷʥʢʠ ʭʦʣʤʦʚʦʡ, ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚʦ ʚʩʝʭ 

ʧʨʝʧʘʨʘʪʘʭ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚʣʝʥʳ 

ʧʨʠʟʥʘʢʠ ʢʨʫʧʥʦʢʘʧʝʣʴʥʦʡ ʞʠʨʦʚʦʡ 

ʜʠʩʪʨʦʬʠʠ ʦʪ 1/3 ʜʦ 1/2 ʢʣʝʪʦʢ ʚ ʢʘʞʜʦʤ 

ʧʦʣʝ ʟʨʝʥʠʷ, ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʛʝʧʘʪʦʮʠʪʳ ʚ ʩʦʩʪʦʷʥʠʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ 

ʙʝʣʢʦʚʦʡ ʜʠʩʪʨʦʬʠʠ. ʎʝʥʪʨʘʣʴʥʳʝ ʚʝʥʳ ʠ 

ʢʘʧʠʣʣʷʨʳ ʫʤʝʨʝʥʥʦ ʧʦʣʥʦʢʨʦʚʥʳ. 

ʇʦʣʥʦʢʨʦʚʠʝ ʧʘʨʝʥʭʠʤʳ ʚʳʨʘʞʝʥʦ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʠʭ 

ʛʨʫʧʧʘʭ. ʅʝʢʨʦʟʦʚ ʥʝʪ, ʛʠʩʪʠʦʮʠʪʘʨʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʥʝʪ. ɺ ʮʝʣʦʤ, ʢʘʨʪʠʥʘ 

ʫʤʝʨʝʥʥʦʡ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ, 

ʟʘʭʚʘʪʳʚʘʶʱʝʡ ʤʝʥʝʝ 1/2 ʛʝʧʘʪʦʮʠʪʦʚ, 

ʫʤʝʨʝʥʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, 

ʦʪʩʫʪʩʪʚʠʝ ʥʝʢʨʦʟʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʨʝʪʴʝʛʦ 

ʵʪʘʧʘ ʚ ʧʨʝʧʘʨʘʪʘʭ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʨʪʠʥʘ ʙʣʠʟʢʘʷ ʢ ʛʨʫʧʧʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ: ʚ ʧʨʝʧʘʨʘʪʘʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʝʯʝʥʠ 

ʥʝʩʢʦʣʴʢʦ ʩʪʝʨʪʘ, ʪʨʘʙʝʢʫʣʳ ʩʣʘʙʦ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ, ʚʳʨʘʞʝʥʘ ʙʝʣʢʦʚʘʷ 

ʜʠʩʪʨʦʬʠʷ ʛʝʧʘʪʦʮʠʪʦʚ, ʘʪʠʧʠʷ ʠ 

ʧʦʣʠʤʦʨʬʠʟʤ ʷʜʝʨ, ʚʩʪʨʝʯʘʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʢʣʝʪʢʠ ʠ ʤʝʣʢʠʝ ʛʨʫʧʧʳ ʢʣʝʪʦʢ 

ʩ ʧʨʠʟʥʘʢʘʤʠ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ. 

ʆʪʤʝʯʘʶʪʩʷ ʟʦʥʘʣʴʥʳʝ ʥʝʢʨʦʟʳ, 

ʚʳʨʘʞʝʥʳ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʚ 

ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʢʦʥʪʨʦʣʝ, ʚʳʨʘʞʝʥʥʦʝ 

ʧʦʣʥʦʢʨʦʚʠʝ ʧʘʨʝʥʭʠʤʳ (ʩʠʥʫʩʦʠʜʦʚ). 

ʇʨʠʟʥʘʢʦʚ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʥʝʪ, 

ʣʠʤʬʦʠʜʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʪʘʢʞʝ ʥʝʪ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚ ʧʷʪʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ (ʨʘʩʪʦʨʦʧʰʘ ʧʷʪʥʠʩʪʘʷ + ʨʝʧʝʰʦʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ 

ʧʨʝʧʘʨʘʪʘʭ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚʣʝʥʳ 

ʧʨʠʟʥʘʢʠ ʢʨʫʧʥʦʢʘʧʝʣʴʥʦʡ ʞʠʨʦʚʦʡ 

ʜʠʩʪʨʦʬʠʠ, ʦʢʦʣʦ 2/3 ʢʣʝʪʦʢ ʚ ʢʘʞʜʦʤ 

ʧʦʣʝ ʟʨʝʥʠʷ, ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ 
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ʛʝʧʘʪʦʮʠʪʳ ʚ ʩʦʩʪʦʷʥʠʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ 

ʙʝʣʢʦʚʦʡ ʜʠʩʪʨʦʬʠʠ. ʎʝʥʪʨʘʣʴʥʳʝ ʚʝʥʳ ʠ 

ʢʘʧʠʣʣʷʨʳ ʫʤʝʨʝʥʥʦ ʧʦʣʥʦʢʨʦʚʥʳ, 

ʧʦʣʥʦʢʨʦʚʠʝ ʧʘʨʝʥʭʠʤʳ ʪʘʢʞʝ ʚʳʨʘʞʝʥʦ 

ʫʤʝʨʝʥʥʦ. ʅʝʢʨʦʟʦʚ ʥʝʪ, ʛʠʩʪʠʦʮʠʪʘʨʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʥʝʪ. ɺ ʮʝʣʦʤ ï ʢʘʨʪʠʥʘ 

ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ (ʚʳʨʘʞʝʥʥʘʷ 

ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ, ʟʘʭʚʘʪʳʚʘʶʱʘʷ ʦʢʦʣʦ 

2/3 ʛʝʧʘʪʦʮʠʪʦʚ, ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ, ʯʝʤ ʚ 

ʧʨʝʧʘʨʘʪʘʭ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, 

ʦʪʩʫʪʩʪʚʠʝ ʥʝʢʨʦʟʦʚ). ɺ ʧʨʝʧʘʨʘʪʘʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ, ʩʦʭʨʘʥʷʶʪʩʷ 

ʠʟʤʝʥʝʥʠʷ, ʦʧʠʩʘʥʥʳʝ ʚ ʛʨʫʧʧʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʥʦ ʦʥʠ ʤʝʥʝʝ 

ʚʳʨʘʞʝʥʳ, ʦʪʤʝʯʘʶʪʩʷ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʝ 

ʧʨʠʟʥʘʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʨʨʦʟʘ, 

ʪʝʥʜʝʥʮʠʷ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʣʦʞʥʳʭ ʜʦʣʝʢ, 

ʫʟʝʣʢʦʚʘʷ ʛʠʧʝʨʧʣʘʟʠʷ, ʣʠʤʬʦʠʜʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʥʝʪ, ʝʜʠʥʠʯʥʳʝ ʢʣʝʪʢʠ ʚ 

ʩʦʩʪʦʷʥʠʠ ʤʝʣʢʦʢʘʧʝʣʴʥʦʡ ʞʠʨʦʚʦʡ 

ʜʠʩʪʨʦʬʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʚʪʦʨʦʛʦ 

ʵʪʘʧʘ ʥʘʫʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʮʝʥʢʘ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʧʝʯʝʥʠ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ, ʚ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ, 

ʢʦʪʦʨʳʤ ʚʢʣʶʯʘʣʠ ʛʝʧʘʪʦʧʨʦʢʪʦʨʳ, 

ʪʦʢʩʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʟʘʢʣʶʯʘʣʦʩʴ ʚ 

ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ, ʢʦʪʦʨʘʷ 

ʚʳʨʘʞʝʥʘ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ, ʦʯʘʛʦʚ ʥʝʢʨʦʟʘ ʚ ʦʙʨʘʟʮʘʭ ʧʝʯʝʥʠ 

ʥʝ ʚʳʷʚʣʝʥʦ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʢʘʟʘʣʘʩʴ ʢʦʤʧʦʟʠʮʠʷ ʠʟ ʰʨʦʪʘ 

ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ ʠ ʵʢʩʪʨʘʢʪʘ 

ʩʦʣʷʥʢʠ ʭʦʣʤʦʚʦʡ (4 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ), 

ʦʜʠʥʘʢʦʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫ ʢʦʤʧʦʟʠʮʠʡ, 

ʩʦʜʝʨʞʘʱʠʭ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʨʘʩʪʦʨʦʧʰʝʡ 

ʧʷʪʥʠʩʪʦʡ ʨʝʧʝʰʦʢ ʦʙʳʢʥʦʚʝʥʥʳʡ ʠ ʪʨʘʚʫ 

ʩʦʣʷʥʢʠ ʭʦʣʤʦʚʦʡ. 

ʀʩʩʣʝʜʫʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ ʧʝʯʝʥʠ ʚ ʪʝʯʝʥʠʝ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʪʨʝʪʴʝʤ 

ʵʪʘʧʝ ʨʘʙʦʪ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʛʨʫʧʧʳ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʙʣʶʜʘʶʪʩʷ 

ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʥʝʦʙʨʘʪʠʤʦʡ 

ʙʝʣʢʦʚʦʡ ʜʠʩʪʨʦʬʠʠ, ʘ ʫ ʞʠʚʦʪʥʳʭ, ʚ 

ʛʨʫʧʧʘʭ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʣʠ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʪʦʣʴʢʦ 

ʧʨʠʟʥʘʢʠ ʟʝʨʥʠʩʪʦʡ, ʦʙʨʘʪʠʤʦʡ. ʊʘʢʞʝ 

ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʠ ʩʠʪʫʘʮʠʠ ʩ 

ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʝʡ. ʇʦ-ʚʠʜʠʤʦʤʫ, 

ʥʘʙʣʶʜʘʝʤʘʷ ʤʝʣʢʦʢʘʧʝʣʴʥʘʷ ʞʠʨʦʚʘʷ 

ʜʠʩʪʨʦʬʠʷ ʚ ʛʨʫʧʧʘʭ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʦʚ ï 

ʵʪʦ ʦʩʪʘʪʦʯʥʳʝ ʷʚʣʝʥʠʷ ʞʠʨʦʚʦʡ 

ʜʠʩʪʨʦʬʠʠ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʣʠʩʴ ʢʣʝʪʢʠ 

ʧʨʠ ʜʝʡʩʪʚʠʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ, ʪʦ ʝʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠʟʥʘʢʠ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʠʩʭʦʜʘ ï ʦʙʨʘʪʥʦʝ ʨʘʟʚʠʪʠʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʘʣʠʯʠʝ 

ʥʝʢʨʦʟʦʚ ʧʦʩʣʝ 3-ʛʦ ʵʪʘʧʘ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʪʝʤ, 

ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʢʣʝʪʢʘʭ, ʧʦʜʚʝʨʛʰʠʭʩʷ 

ʪʦʢʩʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʞʠʨʦʚʘʷ 

ʜʠʩʪʨʦʬʠʷ ʧʨʠʦʙʨʝʣʘ ʥʝʦʙʨʘʪʠʤʫʶ ʬʦʨʤʫ 

ʩ ʠʩʭʦʜʦʤ ʚ ʥʝʢʨʦʟ, ʦʜʥʘʢʦ, ʵʪʠʭ ʢʣʝʪʦʢ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʥʝʢʨʦʟʦʚ ʧʨʦʠʟʦʰʣʦ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʡ 

ʧʝʨʠʦʜ, ʢʦʛʜʘ ʢ ʵʢʟʦʛʝʥʥʦʤʫ ʪʦʢʩʠʯʝʩʢʦʤʫ 

ʜʝʡʩʪʚʠʶ ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʦʛʦ ʫʛʣʝʨʦʜʘ 

ʧʨʠʩʦʝʜʠʥʠʣʦʩʴ ʜʝʡʩʪʚʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʜʫʢʪʦʚ ʦʙʤʝʥʘ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʪʨʘʚʣʝʥʠʷ. ʆʜʥʘʢʦ, ʚ 5 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʞʠʚʦʪʥʳʤ ʢʦʪʦʨʳʤ 

ʚʢʣʶʯʘʣʠ ʰʨʦʪ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ ʩ 

ʨʝʧʝʰʢʦʤ ʦʙʳʢʥʦʚʝʥʥʳʤ, ʠʤʝʶʪʩʷ 

ʠʟʤʝʥʝʥʠʷ, ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ - 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʟʤʝʨʦʚ ʦʯʘʛʦʚ 

ʥʝʢʨʦʟʘ, ʠ ʧʨʠʟʥʘʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʮʠʨʨʦʟʘ. ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 3 

(ʨʘʩʪʦʨʦʧʰʘ ʧʷʪʥʠʩʪʘʷ ʠ ʪʨʘʚʘ ʩʦʣʷʥʢʠ 

ʭʦʣʤʦʚʦʡ), 4 (ʨʘʩʪʦʨʦʧʰʘ ʧʷʪʥʠʩʪʘʷ ʠ 

ʵʢʩʪʨʘʢʪ ʩʦʣʷʥʢʠ ʭʦʣʤʦʚʦʡ) ʠʤʝʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʛʨʫʧʧʳ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʭʦʪʷ ʠʤʝʶʪʩʷ 

ʦʯʘʛʠ ʥʝʢʨʦʟʘ, ʧʨʠʟʥʘʢʠ ʣʠʤʬʦʠʜʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ 

ʪʦʤ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ ʥʘ ʦʩʥʦʚʝ ʰʨʦʪʘ ʨʘʩʪʦʨʦʧʰʠ 

ʧʷʪʥʠʩʪʦʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʤʝʜʣʝʥʠʶ 

ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʦʜʥʘʢʦ 

ʦʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʧʦʣʥʦʩʪʴʶ ʝʛʦ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ. ʂʦʤʙʠʥʘʮʠʷ ʰʨʦʪʘ 

ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ ʩ ʪʨʘʚʦʡ ʠ 

ʵʢʩʪʨʘʢʪʦʤ ʩʦʣʷʥʢʠ ʭʦʣʤʦʚʦʡ ʩʧʦʩʦʙʥʘ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦ ʪʦʨʤʦʟʠʪʴ ʨʘʟʚʠʪʠʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ 

ʚʚʝʜʝʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ, ʥʦ 

ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʦʨʛʘʥʘ.  
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ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʢʦʤʧʦʟʠʮʠʷ ʰʨʦʪʘ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ 

ʠ ʵʢʩʪʨʘʢʪʘ ʩʦʣʷʥʢʠ ʭʦʣʤʦʚʦʡ ʧʨʦʷʚʠʣʘ 

ʣʫʯʰʠʡ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʡ ʵʬʬʝʢʪ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʜʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʘ ʫ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ. ʂʦʤʧʦʟʠʮʠʠ ʠʟ ʰʨʦʪʘ 

ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ ʠ ʪʨʘʚʳ ʩʦʣʷʥʢʠ 

ʭʦʣʤʦʚʦʡ, ʰʨʦʪʘ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ ʠ 

ʨʝʧʝʰʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʷʚʣʷʶʪʩʷ ʤʝʥʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʟʘʤʝʪʥʦ ʥʝ ʫʩʠʣʠʚʘʶʪ 

ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʨʘʩʪʦʨʦʧʰʠ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʪʦʢʩʠʯʝʩʢʦʤ ʧʦʨʘʞʝʥʠʠ 

ʧʝʯʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʫʛʥʝʪʝʥʠʝ ʩʠʥʪʝʟʘ 

ʬʦʩʬʦʣʠʧʠʜʦʚ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ 

ʭʦʣʝʩʪʝʨʠʥʘ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʤʝʩʪʦ 

ʧʦʚʨʝʞʜʝʥʠʝ ʵʪʠʭ ʤʦʣʝʢʫʣ ʩʚʦʙʦʜʥʦ-

ʨʘʜʠʢʘʣʴʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʢʣʶʯʘʪʴ ʚ ʢʦʤʧʦʟʠʮʠʶ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʘ 

ʣʝʮʠʪʠʥ, ʭʦʣʠʥ, ʤʝʪʠʦʥʠʥ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʨʝʧʘʨʘʮʠʠ ʢʣʝʪʦʢ. 
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ʋ ʃɸɹʆʈɸʊʆʈʅʓʍ ʂʈʓʉ 

 

ɿʝʤʣʷʥʦʚʘ ʖ.ɺ., ʇʦʣʷʢʦʚʘ ɽ.ɺ., ɹʦʨʷʝʚ ɻ.ʀ., ʂʠʩʪʘʥʦʚʘ ɽ.ʂ., ɹʘʣʦʙʘʥʦʚʘ ʅ.ʇ. 

ʈʝʟʶʤʝ 

 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʙʦʣʝʟʥʝʡ ʧʝʯʝʥʠ ʠ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʩʦʩʪʘʚʣʷʶʪ ʦʜʥʫ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ. ɹʦʣʝʟʥʠ ʧʝʯʝʥʠ ʠ ʞʝʣʯʝʚʳʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ 

ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ, ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ ʠ 

ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʨʘʟʨʘʙʦʪʢʘ 

ʥʦʚʳʭ, ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʦʙʣʘʜʘʶʱʠʭ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʟʫʯʝʥʠʠ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʨʘʩʪʦʨʦʧʰʘ ʧʷʪʥʠʩʪʘʷ, ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʜʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʘ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʤʧʦʟʠʮʠʷ ʰʨʦʪʘ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ ʠ ʵʢʩʪʨʘʢʪʘ ʩʦʣʷʥʢʠ ʭʦʣʤʦʚʦʡ 

ʧʨʦʷʚʠʣʘ ʣʫʯʰʠʡ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʜʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʘ ʫ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ. ʂʦʤʧʦʟʠʮʠʠ ʠʟ ʰʨʦʪʘ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ ʠ ʪʨʘʚʳ ʩʦʣʷʥʢʠ 

ʭʦʣʤʦʚʦʡ, ʰʨʦʪʘ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ ʠ ʨʝʧʝʰʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʷʚʣʷʶʪʩʷ ʤʝʥʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʟʘʤʝʪʥʦ ʥʝ ʫʩʠʣʠʚʘʶʪ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʨʘʩʪʦʨʦʧʰʠ.  

 

INVESTIGATION OF THE HEPATOPROTECTIVE EFFECT OF HERBAL COMPOSITIONS 

WHEN MODELING SUBACUTE HEPATITIS IN LABORATORY RATS 

 

Zemlyanova Yu.V., Polyakova E.V., Boryaev G.I., Kistanova E.K.,  

Balobanova N.P. 

Summary 

 

Prevention and treatment of diseases of the liver and biliary tract are one of the most 

important problems of modern medicine. Diseases of the liver and biliary system occupy a 

significant place in the overall structure of the morbidity of the population worldwide.  

Currently, herbal medicines are widely used to maintain the function of the liver, gallbladder 

and biliary tract. In this regard, it seems advisable to develop new, effective and affordable herbal 

compositions with a hepatoprotective effect. 

The article provides information on the study of the hepatoprotective effect of plant 

compositions based on milk thistle in the modeling of subacute hepatitis in laboratory rats. In the 

course of the research, it was found that the composition of milk thistle meal and kholmovaya 

solyanka extract showed the best hepatoprotective effect in modeling subacute hepatitis in 

laboratory rats. Compositions of milk thistle meal and hill salt grass, milk thistle meal and common 

turnip are less effective and do not noticeably enhance the protective effect of milk thistle.
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1ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ 
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ʈʦʣʴ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʥʝʦʩʧʦʨʠʤʘ, ʪʘʢ ʢʘʢ 

ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʨʘʟʚʠʚʘʶʱʝʡʩʷ 

ʦʪʨʘʩʣʴʶ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʩʝʣʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ. 

ʕʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʤʘʪʦʯʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʚ ʧʝʨʠʦʜ ʩʫʭʦʩʪʦʷ.  ɹʦʣʴʰʫʶ 

ʨʦʣʴ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʠʤʝʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ 

ʞʠʚʦʪʥʳʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʪʨʝʩʩʦʚʳʤʠ 

ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʙʝʨʝʤʝʥʥʦʩʪʠ [1, 2, 5, 7, 8]. 

ʀʟ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, 

ʢʝʪʦʟ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ 

ʢʦʨʦʚ, ʪʘʢ ʢʘʢ ʥʘʥʦʩʠʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʦʛʨʦʤʥʳʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʱʝʨʙʳ [6, 9]. ʆʪʤʝʯʝʥʦ, 

ʯʪʦ ʧʨʠ ʨʘʟʚʠʪʠʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʩ ʨʘʟʥʦʡ ʬʦʨʤʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʩʦʢʨʘʱʘʶʪʩʷ ʩʨʦʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʜʦ 3-4 ʣʝʪ, 

ʩʥʠʞʘʝʪʩʷ ʚ ʜʚʘ ʨʘʟʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʤʘʪʦʢ, ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʥʫʞʜʝʥʥʘʷ 

ʚʳʙʨʘʢʦʚʢʘ ʞʠʚʦʪʥʳʭ, ʚʦʟʨʘʩʪʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʩʧʣʦʜʥʳʭ 

ʢʦʨʦʚ, ʧʦʷʚʣʷʶʪʩʷ ʙʦʣʝʟʥʠ ʨʘʟʣʠʯʥʦʡ 

ʵʪʠʦʣʦʛʠʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ 

[3,4,6,9,10-15]. 

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʵʪʦ 

ʚʳʷʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʥʘʨʫʰʝʥʠʷʤʠ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʢʨʦʚʠ ʩʪʝʣʴʥʳʭ 

ʢʦʨʦʚ ʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠʭ ʢʝʪʦʟʦʤ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʣʫʞʠʣʠ 25 ʢʦʨʦʚ ʩʫʭʦʩʪʦʡʥʦʛʦ ʧʝʨʠʦʜʘ, ʘ 

ʟʘʪʝʤ ʪʝ ʞʝ ʩʘʤʢʠ ʧʦʩʣʝ ʦʪʝʣʘ (ʜʦ ʦʜʥʦʛʦ 

ʤʝʩʷʮʘ), ʥʘʭʦʜʠʚʰʠʝʩʷ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ 

ʉʇ çɼʨʫʞʙʘè ʇʦʛʘʨʩʢʦʛʦ ʨʘʡʦʥʘ 

ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘʧʨʷʞʝʥʥʦʩʪʴ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʫ ʩʪʝʣʴʥʳʭ 

ʢʦʨʦʚ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚʳʷʚʣʷʣʠ 

ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʨʦʚʠ. ɿʘ ʦʜʠʥ 

ʤʝʩʷʮ ʜʦ ʦʪʝʣʘ ʚ ʢʨʦʚʠ ʩʪʝʣʴʥʳʭ ʩʘʤʦʢ 

ʦʧʨʝʜʝʣʷʣʠ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʦʛʦ, 

ʞʠʨʦʚʦʛʦ, ʫʛʣʝʚʦʜʥʦʛʦ, ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʦʙʤʝʥʘ, ʚʠʪʘʤʠʥʦʚ ʠ ʬʝʨʤʝʥʪʦʚ, ʢʘʢ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʭʦʣʝʩʪʝʨʠʥʘ, 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʛʣʶʢʦʟʳ, ʢʘʨʦʪʠʥʘ, 

ʱʝʣʦʯʥʦʡ ʨʝʟʝʨʚ, ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ, ʘʢʪʠʚʥʦʩʪʴ 

ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʠ 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ, ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʘʪʘʟʳ ʠ ʘʣʴʬʘ-ʘʤʠʣʘʟʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ 

ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ɻɹʋ 

ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ "ʇʦʯʝʧʩʢʘʷ ʟʦʥʘʣʴʥʘʷ 

ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ" 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ.  

ɿʘʪʝʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʝʪʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʪʝʩʪʦʚ 

ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʩʬʦʨʤʠʨʦʚʘʣʠ ʜʚʝ ʛʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʩʦʜʝʨʞʘʣʠʩʴ 7 ʩʘʤʦʢ, ʛʜʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɺʦ ʚʪʦʨʦʡ 

ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘʭʦʜʠʣʠʩʴ 18 ʢʦʨʦʚ, ʩ 

ʦʪʢʣʦʥʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʨʝʬʝʨʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ.  
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ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʢʝʪʦʟʘ ʫ 

ʦʪʝʣʠʚʰʠʭʩʷ ʢʦʨʦʚ ʦʧʨʝʜʝʣʷʣʠ ʫʨʦʚʝʥʴ 

ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʧʨʠ ʧʦʤʦʱʠ ʢʝʪʦʤʝʪʨʘ. 

ʕʪʦʪ ʧʨʠʙʦʨ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ 

ʢʝʪʦʥʦʚʳʝ ʪʝʣʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʦʮʝʥʢʘ: 0,9 

ʤʤʦʣʴ/ʣ ɓ-ʢʝʪʦʥʦʚ (ʙʝʪʘ-

ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ) ï ʥʦʨʤʘ; ʦʪ 1,0-1,4 

ʤʤʦʣʴ/ʣ ɓ-ʢʝʪʦʥʦʚ ï ʩʫʙʢʣʠʥʠʯʝʩʢʘʷ 

ʬʦʨʤʘ ʢʝʪʦʟʘ > 1,5 ʤʤʦʣʴ/ʣ ɓ-ʢʝʪʦʥʦʚ ï 

ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʙʦʣʝʟʥʠ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʣʦʩʴ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪ-ʧʦʣʦʩʦʢ ʧʦ 

ʥʘʣʠʯʠʶ ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʞʠʜʢʦʩʪʷʭ: ʤʦʯʝ ʠ ʤʦʣʦʢʝ.  ɼʦʩʪʫʧʥʳʤ 

ʩʧʦʩʦʙʦʤ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʢʝʪʦʥʦʚ ʚ ʤʦʯʝ 

ʢʦʨʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʩʪ-

ʧʦʣʦʩʦʢ çʂʝʪʦʬʘʥè, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ 

ʭʦʟʷʡʩʪʚʘ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ. ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʚ ʤʦʣʦʢʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʩʪ-ʧʦʣʦʩʢʠ Keto-Test TM 

(ʉʐɸ). 

ʇʦʣʫʯʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ 

ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʠʩʧʦʣʴʟʦʚʘʥ ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ ʧʦ ʅ.ɸ. ʇʣʦʭʠʥʩʢʦʤʫ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʫʩʣʦʚʠʷʭ ʆʆʆ ʉʇ çɼʨʫʞʙʘè ʫ ʤʘʪʦʯʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ 

ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʅʘʨʫʰʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ ʢʨʦʚʠ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʪʘʙʣʠʮʝ 1.

 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʟʘ 30 ʜʥʝʡ ʜʦ ʦʪʝʣʘ  

ʇʦʢʘʟʘʪʝʣʴ 
ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʩʘʤʦʢ,  

n=7 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ʩʘʤʦʢ,  

n=18 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 75,4Ñ4,68 66,1Ñ3,59 

ʍʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ 3,1Ñ0,35 1,8Ñ0,16 

ʊʨʠʛʣʠʮʝʨʠʜʳ, ʤʤʦʣʴ/ʣ 0,35Ñ0,04 0,14Ñ0,01 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 2,64Ñ0,41 1,66Ñ0,14 

ʂʘʨʦʪʠʥ, ʤʢʤʦʣʴ/ʣ 0,72Ñ0,03 0,32Ñ0,04 

ʑʝʣʦʯʥʦʡ ʨʝʟʝʨʚ, ʦʙ. % ʉʆ2 56,7Ñ3,85 33,7Ñ2,64 

ʂʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 2,7Ñ0,17 2,1Ñ0,16 

ʌʦʩʬʦʨ, ʤʤʦʣʴ/ʣ 1,7Ñ0,13 1,2Ñ0,12 

ɸʢʪʠʚʥʦʩʪʴ ɸʃʊ, ʝʜ/ʣ 41,4Ñ2,38 67,9Ñ3,1 

ɸʢʪʠʚʥʦʩʪʴ ɸʉʊ, ʝʜ/ʣ 72,5Ñ5,12 96,4Ñ6,18 

ɸʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʘʪʘʟʳ, ʝʜ/ʣ 
96,5Ñ6,47 182,6Ñ8,15 

ɸʢʪʠʚʥʦʩʪʴ ʘʣʴʬʘ-ʘʤʠʣʘʟʳ, 

ʝʜ/ʣ 
84,2Ñ6,23 107,3Ñ7,49 

 

ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʢʘʩʘʶʪʩʷ ʚʩʝʭ 

ʩʪʦʨʦʥ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ 

ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ. ʀʟʤʝʥʝʥʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʙʝʣʢʘ, ʚʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʜʣʷ ʦʨʛʘʥʠʟʤʘ, 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʥʘ 12,3 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ, ʠʥʪʘʢʪʥʳʤʠ ʩʘʤʢʘʤʠ. ʕʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʝʣʦʢ 

ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʭʦʜʫʝʪʩʷ ʢʘʢ ʙʝʨʝʤʝʥʥʦʡ 

ʩʘʤʢʦʡ, ʪʘʢ ʠ ʨʘʩʪʫʱʠʤ ʧʣʦʜʦʤ.  

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʨʦʚʦʛʦ 

ʦʙʤʝʥʘ, ʪʘʢʞʝ ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʢ 

ʩʥʠʞʝʥʠʶ, ʧʨʠʯʝʤ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʫ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʥʠʞʝ 

ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 51,5 ʠ 53,1 %. 

ʉʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʠʧʦʧʨʦʪʝʠʜʘ 

ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʚʝʨʦʷʪʥʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʩ ʠʭ ʧʦʚʳʰʝʥʥʦʡ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʤʘʪʝʨʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ.  

ʉʘʤʳʡ ʛʣʘʚʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʢʦʤʧʦʥʝʥʪ ʚ ʦʨʛʘʥʠʟʤʝ ʙʝʨʝʤʝʥʥʦʡ ʩʘʤʢʠ, 

ʵʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʘʥʘʣʦʛʘʤʠ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʥʘʭʦʜʠʣʩʷ 
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ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ 

ʥʘ 37,1 %. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʥʪʝʥʩʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʟʤʦʤ ʙʝʨʝʤʝʥʥʦʡ 

ʤʘʪʢʠ ʛʣʶʢʦʟʳ ʠ ʠʩʪʦʱʝʥʠʝ ʝʝ ʟʘʧʘʩʦʚ ʚ 

ʧʝʯʝʥʠ.  

ʂʘʨʦʪʠʥ, ʚʘʞʥʘʷ ʬʫʥʢʮʠʷ ʢʦʪʦʨʦʛʦ 

ʩʚʦʜʠʪʩʷ ʢ ʫʯʘʩʪʠʶ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʚ ʦʨʛʘʥʠʟʤʝ. 

ʅʠʟʢʠʝ ʟʘʧʘʩʳ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʚʠʪʘʤʠʥʘ 

ɸ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ 

(ʜʚʘ ʨʘʟʘ ʥʠʞʝ ʢʦʥʪʨʦʣʷ) ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʜʝʬʠʮʠʪ ʵʪʦʛʦ ʚʠʪʘʤʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ 

ʙʝʨʝʤʝʥʥʳʭ ʩʘʤʦʢ ʠ ʥʘ ʩʥʠʞʝʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠʭ 

ʦʨʛʘʥʠʟʤʘ.  

ʑʝʣʦʯʥʦʡ ʨʝʟʝʨʚ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʩʪʘʙʠʣʴʥʦʩʪʠ ʙʫʬʝʨʥʳʭ ʩʠʩʪʝʤ 

ʧʣʘʟʤʳ ʢʨʦʚʠ. ʈʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʙʳʣʘ 

ʥʠʞʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 40,5 %, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʩʣʘʙʣʝʥʠʝ ʙʫʬʝʨʥʦʡ 

ʝʤʢʦʩʪʠ ʧʣʘʟʤʳ ʠ ʩʢʣʦʥʥʦʩʪʴ 

ʧʨʝʦʙʣʘʜʘʥʠ ̫ ʚ ʢʨʦʚʠ ʢʠʩʣʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʥʘʨʫʰʝʥʠʡ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ 

ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ. ʉʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ 

ʙʳʣʦ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʦʨʤʳ ʠ ʜʣʷ ʢʘʣʴʮʠʷ ʩʦʩʪʘʚʠʣʦ 0,6 

ʤʤʦʣʴ/ʣ, ʜʣʷ ʬʦʩʬʦʨʘ ï 0,5 ʤʤʦʣʴ/ʣ. 

ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʵʪʠʭ 

ʥʫʪʨʠʝʥʪʦʚ ʫʢʘʟʳʚʘʝʪ ʫʩʠʣʝʥʥʦʝ 

ʨʘʩʭʦʜʦʚʘʥʠʝ ʠʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʫ ʧʣʦʜʘ.  

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ï 

ʬʝʨʤʝʥʪʳ, ʠʤʝʶʪ ʚʘʞʥʦʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʧʘʪʦʣʦʛʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ɸʢʪʠʚʥʦʩʪʴ 

ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʠ 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʙʳʣʘ ʚʳʰʝ 

ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 39,0 ʠ 24,8 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʥʘʙʣʶʜʘʣʠ ʩʦ ʩʪʦʨʦʥʳ ʘʢʪʠʚʥʦʩʪʠ ʫʨʦʚʥʷ 

ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʠ ʘʣʴʬʘ-ʘʤʠʣʘʟʳ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʢʠʰʝʯʥʠʢʘ.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʳʷʩʥʷʣʠ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʥʘʨʫʰʝʥʠʷʤʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʢʨʦʚʠ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʠʭ ʢʝʪʦʟʦʤ. 

  

ʊʘʙʣʠʮʘ 2 ï ɹʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ, ʤʦʣʦʢʘ ʠ ʤʦʯʠ ʥʘ ʥʘʣʠʯʠʝ ʢʝʪʦʥʦʚʳʭ ʪʝʣ ʫ 

ʥʦʚʦʪʝʣʴʥʳʭ ʢʦʨʦʚ, n =25 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ 

ʞʠʜʢʦʩʪʠ 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʴ 

ʂʨʦʚʴ, ʤʤʦʣʴ/ʣ 

ʥʦʨʤʘ 7 0,5 10 0,7 

ʩʫʙʢʣʠʥʠʯʝʩʢʘʷ 

ʬʦʨʤʘ ʢʝʪʦʟʘ 
- - 6 1,3 

ʢʣʠʥʠʯʝʩʢʘʷ 

ʬʦʨʤʘ ʢʝʪʦʟʘ 
- - 2 1,6 

ʄʦʣʦʢʦ 

ʥʦʨʤʘ (-) 7 - 10 - 

ʩʫʙʢʣʠʥʠʯʝʩʢʘʷ 

ʬʦʨʤʘ ʢʝʪʦʟʘ (+) 
- - 6 (+) 

ʢʣʠʥʠʯʝʩʢʘʷ 

ʬʦʨʤʘ ʢʝʪʦʟʘ (++) 
- - 2 (++) 

ʄʦʯʘ 

ʥʦʨʤʘ (-) 7 - 10 - 

ʩʫʙʢʣʠʥʠʯʝʩʢʘʷ 

ʬʦʨʤʘ ʢʝʪʦʟʘ (+) 
- - 6 (+) 

ʢʣʠʥʠʯʝʩʢʘʷ 

ʬʦʨʤʘ ʢʝʪʦʟʘ (++) 
- - 2 (++) 
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ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʢʦʨʦʚ-ʤʘʪʝʨʝʡ, ʠʤʝʚʰʠʭ 

ʜʦ ʦʪʝʣʘ ʦʪʢʣʦʥʝʥʠʝ ʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ, ʚʳʷʚʠʣʠ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ 

ʢʝʪʦʟʘ. ʂʝʪʦʥʦʚʳʝ ʪʝʣʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ: 

ʢʨʦʚʠ, ʤʦʣʦʢʝ ʠ ʤʦʯʠ. ʀʟ 25 ʥʦʚʦʪʝʣʴʥʳʭ 

ʢʦʨʦʚ, 6 ʩʘʤʦʢ (24 %) ʩʪʨʘʜʘʣʠ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʢʝʪʦʟʘ ʠ ʫ ʜʚʫʭ 

ʩʘʤʦʢ (8 %) ʚʳʷʚʠʣʠ ʢʣʠʥʠʯʝʩʢʦʝ 

ʧʨʦʷʚʣʝʥʠʝ ʙʦʣʝʟʥʠ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ, ʫ ʢʦʪʦʨʳʭ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ ʥʝ ʦʪʤʝʯʘʣʠ ʠ 

ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ ʢʝʪʦʟ ʥʝ 

ʚʳʷʚʣʷʣʠ. ʇʨʠ ʢʣʠʥʠʯʝʩʢʦʤ ʦʩʤʦʪʨʝ 

ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʘʣʠ ʫ ʥʠʭ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʛʥʝʪʝʥʠʝ, ʦʙʠʣʴʥʦʝ 

ʩʣʶʥʦʦʪʜʝʣʝʥʠʝ, ʩʢʨʝʞʝʪ ʟʫʙʘʤʠ, 

ʧʦʪʫʩʢʥʝʥʠʝ ʰʸʨʩʪʥʦʛʦ ʧʦʢʨʦʚʘ, ʫʯʘʱʝʥʠʝ 

ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ ʯʘʩʪʦʪʳ 

ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ.  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʢʨʦʚʠ ʩʪʝʣʴʥʳʭ 

ʢʦʨʦʚ ʟʘ ʤʝʩʷʮ ʜʦ ʦʪʝʣʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʨʝʛʠʩʪʨʠʨʫʶʪ ʥʘʨʫʰʝʥʠʷ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʙʝʣʢʦʚʦʛʦ, 

ʞʠʨʦʚʦʛʦ ʫʛʣʝʚʦʜʥʦʛʦ, ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʦʙʤʝʥʘ, ʘ ʠʤʝʥʥʦ, ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ 

ʦʙʱʝʛʦ ʙʝʣʢʘ, ʭʦʣʝʩʪʝʨʠʥʘ, 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʛʣʶʢʦʟʳ, ʢʘʣʴʮʠʷ ʠ 

ʬʦʩʬʦʨʘ, ʧʦʚʳʰʝʥʠʝʤ ʬʝʨʤʝʥʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʜʝʬʠʮʠʪʦʤ ʢʘʨʦʪʠʥʘ ʠ 

ʦʩʣʘʙʣʝʥʠʝʤ ʙʫʬʝʨʥʦʡ ʝʤʢʦʩʪʠ ʧʣʘʟʤʳ 

ʢʨʦʚʠ. 

ʋ ʥʦʚʦʪʝʣʴʥʳʭ ʢʦʨʦʚ, ʩ 

ʥʘʨʫʰʝʥʥʳʤʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʦʚʠ, ʠʟ 18 ʤʘʪʦʢ 6 ʩʘʤʦʢ 

ʩʪʨʘʜʘʣʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʢʝʪʦʟʘ, 

ʜʚʝ ʠʤʝʣʠ ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ 

ʙʦʣʝʟʥʠ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʠʟʫʯʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʥʘʨʫʰʝʥʠʷʤʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ ʢʨʦʚʠ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠʭ ʢʝʪʦʟʦʤ. ɺ ʦʨʛʘʥʠʟʤʝ ʤʘʪʦʯʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʚʳʷʚʣʷʣʠ ʥʘʨʫʰʝʥʠʷ ʙʝʣʢʦʚʦʛʦ, ʞʠʨʦʚʦʛʦ ʫʛʣʝʚʦʜʥʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ: 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʭʦʣʝʩʪʝʨʠʥʘ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʛʣʶʢʦʟʳ, ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ. 

ʌʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʧʦʚʳʰʝʥʠʝʤ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ, 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ, ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʠ ʘʣʴʬʘ-ʘʤʠʣʘʟʳ. ɺ ʦʨʛʘʥʠʟʤʝ ʩʪʝʣʴʥʳʭ 

ʤʘʪʦʢ ʥʘʙʣʶʜʘʣʩʷ ʜʝʬʠʮʠʪ ʢʘʨʦʪʠʥʘ ʠ ʦʩʣʘʙʣʷʣʘʩʴ ʙʫʬʝʨʥʘʷ ʝʤʢʦʩʪʴ ʧʣʘʟʤʳ ʢʨʦʚʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʥʦʚʦʪʝʣʴʥʳʭ ʢʦʨʦʚ, ʩ ʥʘʨʫʰʝʥʥʳʤʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʢʨʦʚʠ, ʠʟ 18 ʤʘʪʦʢ 6 ʩʘʤʦʢ ʩʪʨʘʜʘʣʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʢʝʪʦʟʘ, ʜʚʝ ʠʤʝʣʠ ʢʣʠʥʠʯʝʩʢʦʝ 

ʧʨʦʷʚʣʝʥʠʝ ʙʦʣʝʟʥʠ. 

 

INFLUENCE OF DISORDERS IN THE BIOCHEMICAL PROFILE OF THE BLOOD OF 

PREGNANT COWS ON THE INCIDENCE OF THEIR KETOSIS 

 

Ivanyuk V.P., Meshcheryakov O.Y., Bobkova G.N., Clezko E.I. 

Summary 

 

The aim of the research was to study the relationship between violations of the biochemical 

profile of the blood of pregnant cows on the incidence of their ketosis. In the body of the breeding 

stock, disturbances in protein, fat, carbohydrate and mineral metabolism were detected: a decrease 

in the level of total protein, cholesterol, triglycerides, glucose, calcium and phosphorus. Enzymatic 

activity was characterized by an increase in alanine aminotransferase, aspartate aminotransferase, 

alkaline phosphatase and alpha-amylase. In the body of pregnant uteruses, a deficiency of carotene 

was observed and the buffer capacity of the blood plasma was weakened. It was established that in 

freshly calved cows with impaired biochemical blood parameters, out of 18 queens, 6 females 

suffered from a subclinical form of ketosis, two had clinical manifestations of the disease.
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ʈʦʣʴ ʢʦʨʤʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ 

ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. 

ʕʪʘ ʦʛʨʦʤʥʘʷ ʠ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʚʩʝʛʜʘ ʧʨʠʚʣʝʢʘʣʘ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ ʚ ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ 

ʧʨʦʜʫʢʪʘʭ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ [5, 7]. ʇʦʜʭʦʜʳ 

ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳ ʠ ʤʥʦʛʦʦʙʨʘʟʥʳ. 

ɺʝʩʴʤʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʧʨʷʤʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʤʠ ʠ ʘʜʘʧʪʘʮʠʦʥʥʳʤʠ 

ʨʝʘʢʮʠʷʤʠ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʛʝʥʝʪʠʯʝʩʢʠ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴ  ʁ

ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʧʠʪʘʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʢʦʨʤʘ [4, 8]. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʢʣʝʪʯʘʪʢʘ 

ʛʨʫʙʦʛʦ ʧʦʤʦʣʘ ï ʝʩʪʝʩʪʚʝʥʥʳʡ ʠʩʪʦʯʥʠʢ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʞʚʘʯʥʳʭ. ʇʨʠ ʝʝ 

ʧʝʨʝʚʘʨʠʚʘʥʠʠ ʚ ʨʫʙʮʝ ʦʙʨʘʟʫʶʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʣʝʪʫʯʠʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʠ 

ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ. ʅʦ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ 

ʢʠʩʣʦʪ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʨʘʮʠʦʥʘ ʠ 

ʟʘʯʘʩʪʫʶ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʨʫʙʮʝ ʠ ʚʦ 

ʚʩʝʤ ʦʨʛʘʥʠʟʤʝ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʘʚʪʦʨʦʚ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʚ ʟʠʤʥʝ-

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 75 % ʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʜʠʘʨʝʷʤʠ, ʧʨʠʚʦʜʠʪ ʢ 

ʠʩʪʦʱʝʥʠʶ (65 % ʠ ʙʦʣʝʝ), ʩʥʠʞʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʥʠʟʢʦʤʫ ʢʘʯʝʩʪʚʫ 

ʤʦʣʦʢʘ. ɻʠʙʝʣʴ ʪʝʣʷʪ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʵʪʠʭ 

ʢʦʨʦʚ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʘʷ [1, 2, 9]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʨʫʙʮʦʚʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʫ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʠ 

ʦʮʝʥʢʘ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʣʫʞʠʣʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʢʦʨʦʚʳ 

ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʚ ɸʆ çʇʣʝʤʝʥʥʦʡ 

ʟʘʚʦʜ çʄʝʣʠʦʨʘʪʦʨè ʚ ʢʦʣʠʯʝʩʪʚʝ 15 

ʛʦʣʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʣʠʥʠʯʝʩʢʠʝ, 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ 

ʧʨʦʚʦʜʠʣʠ ʚ ʥʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʢʘʬʝʜʨʳ çɹʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ ʠ ɺʉʕè ʥʘ 

ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ BioChem SA, 

ʨʝʘʢʮʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʨʫʙʮʘ, ʤʦʯʠ ʠ ʢʘʣʘ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ pH - ʤʝʪʨʘ 

çɸʢʚʠʣʦʥ pH 410è. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʃɾʂ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʧʘʨʦʚʦʡ 

ʜʠʩʪʠʣʣʷʮʠʠ ʚ ʘʧʧʘʨʘʪʝ ʄʘʨʢʛʘʤʘ, ʘ 

ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʛʘʟʦʚʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʘ çʍʨʦʤ 

5è, ʩʦʜʝʨʞʘʥʠʝ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʚ 

ʨʫʙʮʦʚʦʤ ʩʦʜʝʨʞʠʤʦʤ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʞʠʜʢʦʩʪʥʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʘ 

ɸʢʚʠʣʦʥ ʉʪʘʡʝʨ, ʘ ʚ ʢʨʦʚʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ çʃʘʢʪʘʪè. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʙʦʪʘʥʳ ʙʠʦʤʝʪʨʠʯʝʩʢʠ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʩʪʘʥʜʘʨʪʥʳʭ 

ʧʨʦʛʨʘʤʤ Microsoft Excel. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʫʯʘʷ 

ʧʨʠʯʠʥʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʟʘʙʦʣʝʚʘʥʠʡ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʤʳ 

ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʢʦʨʤʣʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ, 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʣʝʤʝʥʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʢʦʨʦʚ. 

ʀʩʩʣʝʜʫʷ ʨʘʮʠʦʥʳ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʳ 

ʚ ʭʦʟʷʡʩʪʚʝ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ɸʆ 

çʇʣʝʤʝʥʥʦʡ ʟʘʚʦʜ çʄʝʣʠʦʨʘʪʦʨè ʧʦ ʠʭ 

ʚʣʠʷʥʠʶ ʥʘ ʨʫʙʮʦʚʫʶ ʤʠʢʨʦʬʣʦʨʫ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʨʤʘ ʠʟʙʳʪʦʯʥʳ ʧʦ 

ʣʝʛʢʦʧʝʨʝʚʘʨʠʤʳʤ ʫʛʣʝʚʦʜʘʤ, ʘ ʪʘʢʞʝ ʚ 

ʨʘʮʠʦʥʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʠʣʦʩ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʩʣʷʥʦʡ ʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʘʮʠʦʥʘ ʦʪʝʣʠʚʰʠʭʩʷ 

ʢʦʨʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ 

ʘʥʠʦʥʥʦ-ʢʘʪʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʥʘʭʦʜʷʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ ī312,54 ʜʦ ī189,25 

ʤʠʣʣʠʵʢʚʠʚʘʣʝʥʪʦʚ ʥʘ ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤ 

ʢʠʩʣʦʪʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʯʪʦ ʠʩʯʝʨʧʳʚʘʝʪ 

ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʟʘʢʠʩʣʝʥʠʷ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʘʮʠʜʦʟʘ.  

ʅʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʚ ʨʫʙʮʝ ʠ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʢʠʩʣʦʪ. ʕʪʦʤʫ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʩʣʝʜʫʶʱʝʝ: ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ ʠ ʜʨʫʛʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ ʷʚʣʷʶʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʱʝʚʘʨʝʥʠʷ ʚ 

ʨʫʙʮʝ ʞʚʘʯʥʳʭ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ 

ʫʧʦʪʨʝʙʣʝʥʠʠ ʛʨʫʙʳʭ ʢʦʨʤʦʚ. ʆʨʛʘʥʠʟʤ 

ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥ ʢ ʠʭ ʫʪʠʣʠʟʘʮʠʠ, 

ʭʦʪʷ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʥʠ 

ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʘʮʠʜʦʟ. ʆʜʥʘʢʦ ʥʘʜʦ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʵʚʦʣʶʮʠʦʥʥʦ-ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʤ 

ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ 

ʧʘʪʦʣʦʛʠʠ ʢʦʣʠʯʝʩʪʚʦ ʣʝʪʫʯʠʭ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ ʚ ʩʦʜʝʨʞʠʤʦʤ ʨʫʙʮʘ ʙʳʩʪʨʦ 

ʫʤʝʥʴʰʘʝʪʩʷ [3, 6]. 

ʅʘʧʨʦʪʠʚ, ʩ ʥʘʯʘʣʦʤ 

ʚʳʟʜʦʨʦʚʣʝʥʠʷ, ʢʦʛʜʘ ʫ ʞʠʚʦʪʥʳʭ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʧʧʝʪʠʪ, ʦʥʠ 

ʧʨʠʥʠʤʘʶʪ ʛʨʫʙʳʡ ʢʦʨʤ ʠ ʥʘʯʠʥʘʝʪʩʷ ʝʛʦ 

ʬʝʨʤʝʥʪʘʮʠʷ, ʫʨʦʚʝʥʴ ʃɾʂ ʚ ʨʫʙʮʝ 

ʚʦʟʨʘʩʪʘʝʪ, ʠʟʤʝʥʷʷʩʴ ʫ ʟʜʦʨʦʚʳʭ 

ʞʠʚʦʪʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʞʠʤʦʤ 

ʢʦʨʤʣʝʥʠʷ. 

ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʧʨʦʮʝʩʩʘ 

ʧʠʱʝʚʘʨʝʥʠʷ ʚ ʨʫʙʮʝ ʫʨʦʚʝʥʴ ʤʦʣʦʯʥʦʡ 

ʢʠʩʣʦʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 

90,31Ñ2,217. ʕʪʦʪ ʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʣʘʢʪʘʪʘ ʧʨʷʤʦ ʩʚʷʟʘʥ ʩ ʩʠʣʴʥʳʤ 

ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ pH ʜʦ 4,05Ñ0,076. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʤʠʢʨʦʬʣʦʨʘ ʨʫʙʮʘ 

ʠʩʧʳʪʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ ʩ ʤʝʪʘʙʦʣʠʟʤʦʤ 

ʣʘʢʪʘʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʘʢʦʡ ʢʠʩʣʦʡ ʩʨʝʜʝ 

ʨʫʙʮʘ ʧʨʦʠʩʭʦʜʠʪ ʛʠʙʝʣʴ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ 

ʩʠʪʫʘʮʠʶ.  

ʇʦʩʪʫʧʣʝʥʠʝ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʚ 

ʢʨʦʚʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʯʘʣʦ ʩʣʝʜʫʶʱʝʛʦ 

ʵʪʘʧʘ ʚ ʨʘʟʚʠʪʠʠ ʙʦʣʝʟʥʠ. ʇʨʠʯʝʤ 

ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʘʢʪʘʪʘ ʚ ʢʨʦʚʠ 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʦʤ ʝʛʦ 

ʫʩʠʣʝʥʥʦʛʦ ʚʩʘʩʳʚʘʥʠʷ ʠʟ ʨʫʙʮʘ, ʥʦ ʠ 

ʵʥʜʦʛʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʟ ʛʣʶʢʦʟʳ. 

ʀʟʙʳʪʦʢ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ, ʮʠʨʢʫʣʠʨʫʷ ʚ 

ʢʨʦʚʠ, ʚʳʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʘʮʠʜʦʟʘ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʪʝʥʮʠʨʫʝʪ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʝʢʨʦʟʳ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʩʦʩʫʜʠʩʪʳʭ ʩʪʝʥʦʢ, ʧʨʠʚʦʜʠʪ ʢ ʛʣʫʙʦʢʦʤʫ 

ʥʘʨʫʰʝʥʠʶ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʨʝʘʢʮʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʪʫʯʠʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʢʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ 

ʨʫʙʮʘ ʫ ʙʦʣʴʥʳʭ ʢʦʨʦʚ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, 

ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʫʟʦʨʠʡ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʠʞʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ï ʙʦʣʝʝ ʯʝʤ 

ʚ ʜʚʘ ʨʘʟʘ. ʇʦʜʚʠʞʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʝʥʘ, ʘ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʠʥʬʫʟʦʨʠʡ ʠʟʤʝʥʝʥ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʢʠʤʠ. ʌʝʨʤʝʥʪʘʪʠʚʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʨʫʙʮʦʚʦʡ ʤʠʢʨʦʬʣʦʨʳ ʢʨʘʡʥʝ 

ʥʠʟʢʘʷ ï ʜʦ 21 ʤʠʥʫʪ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʨʘʚʥʦ ʥʫʣʶ. 
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ʊʘʙʣʠʮʘ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʝʪʫʯʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʠʭ ʧʨʦʮʝʥʪʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʨʫʙʮʦʚʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʫ ʢʦʨʦʚ 

ʇʦʢʘʟʘʪʝʣʴ ʅʦʨʤʘ ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʃɾʂ, ʤʤʦʣʴ/ʣ 80-150 55,6Ñ1,43 

ʋʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, % 65 70,7Ñ2,88 

ʇʨʦʧʠʦʥʦʚʘʷ ʢʠʩʣʦʪʘ, % 20 10,8Ñ0,76 

ʄʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ, % 15 19,5Ñ0,57 

 

ʆʪʢʣʦʥʝʥʠʷ ʚ ʧʦʚʝʜʝʥʠʠ ʞʠʚʦʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ:  

Å ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʷʪʩʷ ʚ 

ʫʛʥʝʪʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʯʘʱʝ ʣʝʞʘʪ, ʩʣʘʙʦ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʦʢʨʫʞʘʶʱʠʝ ʬʘʢʪʦʨʳ; 

Å ʢʦʨʦʪʢʠʤ ʞʚʘʯʥʳʤ ʧʝʨʠʦʜʦʤ 

20-25 ʤʠʥʫʪ (ʧʨʠ ʥʦʨʤʝ 30-45 ʤʠʥʫʪ) ʠ 

ʩʦʢʨʘʱʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʞʝʚʘʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʜʦ 16,5 ʪʳʩ. (ʧʨʠ ʥʦʨʤʝ 35 ʪʳʩ.); 

Å ʦʪʜʳʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

ʙʦʣʝʝ ʚʦʩʴʤʠ ʯʘʩʦʚ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʠ ʙʦʣʝʝ 

ʪʨʝʭ ʯʘʩʦʚ ʚ ʪʝʯʝʥʠʝ ʜʥʷ; 

Å ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʥʦʯʥʦʛʦ ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ ʥʘʜ ʜʥʝʚʥʳʤ; 

ʇʦʩʣʝ ʦʪʝʣʘ ʫ ʢʦʨʦʚ ʯʘʩʪʦ 

ʚʦʟʥʠʢʘʶʪ ʧʦʩʣʝʨʦʜʦʚʳʝ ʦʩʣʦʞʥʝʥʠʷ, 

ʪʘʢʠʝ ʢʘʢ ʟʘʣʝʞʠʚʘʥʠʝ ʠ ʦʪʝʢ ʚʳʤʝʥʠ. 

ɽʩʣʠ ʢʦʨʦʚʘ ʥʝ ʚʩʪʘʝʪ ʩʧʫʩʪʷ ʩʫʪʢʠ ʧʦʩʣʝ 

ʦʪʝʣʘ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ 

ʧʘʨʝʟʘ, ʘ ʟʘʪʝʤ ʠ ʧʘʨʘʣʠʯʘ ʟʘʜʥʝʡ ʯʘʩʪʠ 

ʪʫʣʦʚʠʱʘ.  

ʂʣʠʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ 

ʞʠʚʦʪʥʳʭ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʨʫʙʮʦʚʦʛʦ 

ʧʠʱʝʚʘʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʂʣʠʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʨʫʙʮʦʚʦʛʦ 

ʧʠʱʝʚʘʨʝʥʠʷ 

ʇʦʢʘʟʘʪʝʣʠ ʅʦʨʤʘ ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ÁC 37,5ð38,5 36,8Ñ0,7 

ʏʉʉ, ʫʜ/ʤʠʥ 50 ï 70 87,3Ñ1,84 

ʏɼɼ, ʜʚʞ/ʤʠʥ 10 ï 30 43,3Ñ2,14 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʫ ʦʧʳʪʥʳʭ ʢʦʨʦʚ 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʬʝʢʘʣʠʡ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʢʠʩʣʦ-ʧʣʝʩʥʝʚʝʣʳʡ ʟʘʧʘʭ ʠ 

ʞʠʜʢʘʷ ʢʦʥʩʠʩʪʝʥʮʠʷ.  

ʄʦʯʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʤʫʪʥʦʩʪʴʶ, ʚʦʜʷʥʠʩʪʦʡ 

ʢʦʥʩʠʩʪʝʥʮʠʝʡ ʠ ʬʨʫʢʪʦʚʳʤ ʟʘʧʘʭʦʤ, pH ī 

ʢʠʩʣʘʷ. 

ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʛʝʤʘʪʦʢʨʠʪʘ ʠ ʛʝʤʦʛʣʦʙʠʥʘ 
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(ʈʠʩʫʥʦʢ 1). ʇʦʢʘʟʘʪʝʣʠ ʛʝʤʘʪʦʢʨʠʪʘ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 16 ʜʦ 29 %, ʘ 

ʛʝʤʦʛʣʦʙʠʥʘ ʦʪ 76 ʜʦ 92 ʛ/ʣ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʤʝʥʴʰʠʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʦʨʛʘʥʠʟʤ 

ʞʠʚʦʪʥʦʛʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ 

ʩʥʠʞʘʝʪ ʫʩʚʦʝʥʠʝ ʞʝʣʝʟʘ. 

ʃʝʯʝʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʪʨʝʙʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ. 

ʊʝʨʘʧʠʷ ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ: 

ʥʦʨʤʘʣʠʟʘʮʠʶ pH ʚ ʨʫʙʮʝ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʝʤʦʜʠʥʘʤʠʢʠ ʚ ʦʨʛʘʥʠʟʤʝ 

ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʛʦ ʠ 

ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʙʘʣʘʥʩʘ.  

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʥʬʫʟʠʦʥʥʦ-

ʛʠʜʨʘʪʠʨʫʶʱʘʷ ʪʝʨʘʧʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʙʲʝʤʘ ʚʥʝʢʣʝʪʦʯʥʦʡ 

ʞʠʜʢʦʩʪʠ ʠ ʧʣʘʟʤʳ ʢʨʦʚʠ, 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʛʠʧʦʚʦʣʝʤʠʯʝʩʢʦʛʦ ʰʦʢʘ, 

ʨʝʛʫʣʷʮʠʶ ʫʨʦʚʥʝʡ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ, ʘ 

ʪʘʢʞʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. ʇʦʵʪʦʤʫ, ʚʳʯʠʩʣʠʚ ʢʦʣʠʯʝʩʪʚʦ 

ʞʠʜʢʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ, 

ʩʣʝʜʫʝʪ ʟʘʪʝʤ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʠʭ ʩʦʩʪʘʚ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʠ ʚʚʝʜʝʥʠʷ. ɽʩʣʠ ʦʙʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʛʦ ʧʦʟʚʦʣʷʝʪ, ʪʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʛʠʜʨʘʪʘʮʠʶ ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʦʨʘʣʴʥʦ. 

ʇʦʤʠʤʦ ʧʨʠʤʝʥʝʥʠʷ ʞʠʜʢʦʩʪʥʦʡ 

ʪʝʨʘʧʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ.  

ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʣʝʯʝʙʥʳʭ 

ʧʨʦʮʝʜʫʨ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴʶ 

ʧʨʠʤʝʥʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʥʝʦʙʭʦʜʠʤʦ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʫʥʢʮʠʠ ʧʦʯʝʢ, ʧʝʯʝʥʠ, 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʦʨʛʘʥʦʚ 

ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʪ.ʜ. 

ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʣʶʙʦʝ ʣʝʯʝʥʠʝ 

ʥʝ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʳʤ, ʝʩʣʠ ʥʝ ʫʩʪʨʘʥʠʪʴ 

ʢʦʨʝʥʥʳʝ ʧʨʠʯʠʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʢʦʨʤʣʝʥʠʷ, ʫʩʣʦʚʠʡ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʫʭʦʜʘ ʟʘ ʞʠʚʦʪʥʳʤʠ.  

ʉʠʤʧʪʦʤʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʷʚʣʷʶʪʩʷ 

ʩʧʝʮʠʬʠʯʥʳʤʠ ʜʣʷ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʘʢ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʘʮʠʜʦʟ, ʢʝʪʦʟ, 

ʦʩʪʝʦʜʠʩʪʨʦʬʠʷ, ʩʤʝʱʝʥʠʝ ʩʳʯʫʛʘ. ʆʯʝʥʴ 

ʩʣʦʞʥʦ ʚʳʷʚʠʪʴ ʢʘʢʦʝ-ʣʠʙʦ ʟʘʙʦʣʝʚʘʥʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʥʘʨʫʰʝʥʠʷ 

ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʤ 

ʢʦʥʢʨʝʪʥʦʤ ʭʦʟʷʡʩʪʚʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʶʪʩʷ, ʠ ʯʘʱʝ ʚʩʝʛʦ ʚʦʟʥʠʢʘʝʪ 

ʩʤʝʰʘʥʥʳʡ ʜʠʘʛʥʦʟ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʠ ʢʦʨʤʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʮʠʦʥʝ ʢʦʨʤʦʚ, 

ʠʟʙʳʪʦʯʥʳʭ ʧʦ ʣʝʛʢʦ ʨʘʩʪʚʦʨʠʤʳʤ 

ʫʛʣʝʚʦʜʘʤ ʠ ʩʠʣʦʩʘ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʩʣʷʥʦʡ ʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪ, 

ʧʨʦʠʩʭʦʜʷʪ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʱʝʤ 

ʩʦʩʪʦʷʥʠʠ ʞʠʚʦʪʥʳʭ, ʢʨʦʚʠ ʠ ʨʫʙʮʝ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: ʞʠʚʦʪʥʳʝ 

ʘʧʘʪʠʯʥʳʝ, ʚʨʝʤʷ ʞʚʘʯʢʠ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 

20-25 ʤʠʥʫʪ, ʢʦʣʠʯʝʩʪʚʦ ʞʝʚʘʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 16,5 ʪʳʩ., pH 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʢʠʩʣʫʶ ʩʪʦʨʦʥʫ ʜʦ 

4,05Ñ0,076, ʫʨʦʚʝʥʴ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ 

ʧʦʚʳʰʘʝʪʩʷ ʜʦ 90,31Ñ2,217, ʧʦʢʘʟʘʪʝʣʠ 

ʛʝʤʘʪʦʢʨʠʪʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 16 ʜʦ 

29 %, ʘ ʛʝʤʦʛʣʦʙʠʥʘ ʦʪ 76 ʜʦ 92 ʛ/ʣ, ʯʪʦ 

ʥʠʞʝ ʥʦʨʤʳ,  ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʃɾʂ ʜʦ 55,61Ñ1,43 ʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʫʢʩʫʩʥʦʡ ʠ 

ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪ. 

ʈʝʟʶʤʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʜʦʣʞʥʳ ʥʘʯʠʥʘʪʴʩʷ ʩ ʘʥʘʣʠʟʘ 

ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ ʠ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ 

ʢʦʨʦʚ. ɺʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤ ʞʠʚʦʪʥʳʤ 

ʥʫʞʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʨʝʛʫʣʷʨʥʳʡ 

ʜʠʩʧʘʥʩʝʨʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʛʦʜʘ, ʘ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʥʦʩʠʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʫʩʣʦʚʠʷ 

ʩʦʜʝʨʞʘʥʠʷ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʢʦʨʤʣʝʥʠʷ. 

ʀʤʝʥʥʦ ʪʘʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʛʫʪ ʧʦʤʦʯʴ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʳʙʳʪʠʝ 

ʢʦʨʦʚ ʠʟ ʩʪʘʜʘ ʠʟ-ʟʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ. 
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ʈʝʟʶʤʝ 

 

ɺ ʩʪʘʪʴʝ ʩʦʜʝʨʞʘʪʩʷ ʤʘʪʝʨʠʘʣʳ ʥʦʨʤʳ ʠ ʧʘʪʦʣʦʛʠʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ ʢʨʘʩʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʚʦʨʷʪ ʦ 

ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʧʘʪʦʣʦʛʠʠ ʩʚʷʟʘʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ 

ʫʩʠʣʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʨʫʙʮʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ, ʘ 

ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ. ʀʟʫʯʝʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʨʫʙʮʘ ʫ ʙʦʣʴʥʳʭ 

ʢʦʨʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʫʟʦʨʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ, ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʧʦʚʳʰʝʥ, ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʣʝʪʫʯʠʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʩʥʠʞʝʥ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʦ ʠʭ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ. ʇʨʦʚʦʜʠʤʳʝ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʧʨʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʚ 

ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ. ʃʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʧʨʝʩʣʝʜʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ: 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʨʝʘʢʮʠʠ ʩʨʝʜʳ ʚ ʧʨʝʜʞʝʣʫʜʢʘʭ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʛʝʤʦʜʠʥʘʤʠʢʫ ʚ ʦʨʛʘʥʠʟʤʝ ï 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʛʦ ʠ ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. 

 

METABOLIC AND FUNCTIONAL DISORDERS RUMINAL DIGESTION DUE TO VARIOUS 

ETIOLOGICAL FACTORS IN HIGHLY PRODUCTIVE DAIRY COWS 

 

Kalyuzhny I.I., Semivolos A.M., Nikulin I. A., Gracheva O.A. 

Summary 

 

The article contains materials on the norms and pathologies of metabolic processes in highly 

productive cows of the red-motley breed. The conducted studies indicate that the main causes of the 

developing pathology are associated primarily with the increased formation and accumulation of 

large amounts of lactic acid in the rumen, and to a lesser extent other organic acids. A study of the 

rumen contents of sick cows showed that the number of ciliates is significantly lower than 

physiological indicators by more than two times, the amount of lactic acid is increased, the total 

level of volatile fatty acids is reduced, and their percentage ratio is also disturbed. Therapeutic 

procedures performed for metabolic disorders must be selected on a case-by-case basis. Therapeutic 

measures should pursue the following goals: stabilizing the reaction of the environment in the 

forestomach, normalizing hemodynamics in the body - restoring physiological indicators of the 

acid-base and water-electrolyte state. 
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ʄʘʩʩʦʚʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʚʠʨʫʩʦʚ 

ʞʠʚʦʪʥʳʭ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʮʝʥʪʨʘʣʴʥʦʝ ʟʚʝʥʦ ʣʶʙʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʩʥʦʚʘʥʥʦʛʦ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʝʪʦʢ ʞʠʚʦʪʥʳʭ, ʠ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʠʨʫʩʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ [8]. ɼʘʥʥʘʷ ʩʪʘʜʠʷ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʤʘʩʩʫ ʠ ʢʘʯʝʩʪʚʦ ʢʣʝʪʦʢ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʪʝʭʥʦʣʦʛʠʶ ʧʦʣʫʯʝʥʠʷ 

ʚʠʨʫʩʥʦʛʦ ʩʳʨʴʷ. ɺʳʙʦʨ ʧʦʜʭʦʜʘ 

ʚʳʨʘʱʠʚʘʥʠʷ ʚʠʨʫʩʘ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʝʨʝ 

ʩʚʷʟʘʥ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢʣʝʪʦʢ 

ʨʘʟʤʥʦʞʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʪʥʦʛʦ 

ʩʫʙʩʪʨʘʪʘ ʠʣʠ ʩʫʩʧʝʥʟʠʠ [6, 12]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʩʣʝʜʥʠʝ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʢʣʝʪʦʯʥʦʡ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʧʦʣʫʯʝʥʠʝ ʚʠʨʫʩʥʦʛʦ 

ʩʳʨʴʷ ʥʘ ʧʝʨʝʚʠʚʘʝʤʳʭ ʣʠʥʠʷʭ ʢʣʝʪʦʢ ʜʣʷ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʩʧʳʪʳʚʘʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ [6]. ʐʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʧʦʩʦʙ ʧʨʠʩʪʝʥʦʯʥʦʛʦ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʚ ʤʘʪʨʘʩʘʭ ʚ ʩʚʷʟʠ 

ʩ ʤʘʣʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʙʦʣʴʰʦʡ 

ʪʨʫʜʦʝʤʢʦʩʪʴʶ ʤʘʣʦʧʨʠʛʦʜʝʥ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ [4-7]. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ 

ʚʠʨʫʩʥʦʡ ʙʠʦʤʘʩʩʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʫʩʧʝʥʟʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ [8]. ʂ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʤʫ ʩʫʩʧʝʥʟʠʦʥʥʦʤʫ 

ʚʳʨʘʱʠʚʘʥʠʶ ʧʨʠʩʧʦʩʦʙʣʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʡ ʞʠʚʦʪʥʳʭ (ɺʅʂ-21/13, 

ʇʊʇ, ʇʇʂ-66ɹ), ʩʧʝʢʪʨ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʢʦʪʦʨʳʭ ʚʝʩʴʤʘ ʩʧʝʮʠʬʠʯʝʥ, ʧʦʵʪʦʤʫ ʦʥʠ 

ʥʝ ʚʩʝʛʜʘ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʠʤʝʶʱʠʝʩʷ 

ʪʨʝʙʦʚʘʥʠʷ [1, 6]. 

ʇʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʠʩʢ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ 

ʚʠʨʫʩʥʦʡ ʩʫʩʧʝʥʟʠʠ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ 

ʤʠʢʨʦʥʦʩʠʪʝʣʷʭ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʘʪʴ 

ʚʠʨʫʩʥʫʶ ʩʫʩʧʝʥʟʠʶ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʚ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʠ ʩ ʚʳʩʦʢʦʡ 

ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [13]. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ ʥʘ 

ʤʠʢʨʦʥʦʩʠʪʝʣʷʭ ʦʙʫʩʣʦʚʣʝʥʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʩʴʤʘ 

ʩʣʦʞʥʳʭ ʤʝʪʦʜʦʚ ʧʝʨʝʩʝʚʘ ʢʣʝʪʦʢ, 

ʢʦʥʪʨʦʣʷ ʟʘ ʠʭ ʨʦʩʪʦʤ, ʧʦʜʛʦʪʦʚʢʠ 

ʥʦʩʠʪʝʣʝʡ ʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʧʦʩʣʝʜʥʠʭ 

ʧʩʝʚʜʦʩʫʩʧʝʥʟʠʠ [1]. ɺʩʝ ʵʪʦ ʩʥʠʞʘʝʪ 

ʦʙʱʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʢʦʥʝʯʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʢʣʝʪʦʢ. ɺ 

ʵʪʦʤ ʧʣʘʥʝ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʨʦʣʣʝʨʥʳʡ ʩʧʦʩʦʙ ʚʳʨʘʱʠʚʘʥʠʷ 

ʢʣʝʪʦʢ ʚ ʢʨʫʛʦʚʦʤ ʤʦʥʦʩʣʦʝ. ʆʜʥʘʢʦ ʦʥ 

ʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʡ ʦʪʨʘʙʦʪʢʠ ʨʝʞʠʤʦʚ 

ʚʳʨʘʱʠʚʘʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʢʣʝʪʦʯʥʳʭ 

ʣʠʥʠʡ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʠʭ ʨʦʩʪʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ [1, 3, 

4, 6, 9, 11]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʳʩʢʘʥʠʝ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʙʠʦʤʘʩʩʳ ʚʠʨʫʩʦʚ ʇɻ-3 ʠ ʀʈʊ 

ʩ ʚʳʩʦʢʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 
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ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʘʥʪʠʛʝʥʳ ʇɻ-3 ʠ ʀʈʊ 

ʂʈʉ, ʪʨʝʙʦʚʘʣʦʩʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʠʟʫʯʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʝʨʚʠʯʥʳʭ ʠ 

ʧʝʨʝʚʠʚʘʝʤʳʭ ʣʠʥʠʡ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʢ 

ʰʪʘʤʤʘʤ çʊʂ-ɸ (ɺʀʕɺ)-ɺ2è ʚʠʨʫʩʘ ʀʈʊ 

ʠ çʇʊʂ-45/86è ʚʠʨʫʩʘ ʇɻ-3, ʧʦʣʫʯʝʥʥʳʭ 

ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʣʣʝʢʮʠʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʌɻɹʅʋ çʌʎʊʈɹ-

ɺʅʀɺʀè. ɺ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʦʧʳʪʘʭ ʧʦ 

ʚʳʙʦʨʫ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʨʝʧʨʦʜʫʢʮʠʠ 

ʫʢʘʟʘʥʥʳʭ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʦʚ 

ʷʚʣʷʶʪʩʷ ʧʝʨʝʚʠʚʘʝʤʳʝ ʢʣʝʪʢʠ ʧʦʯʢʠ 

(ʄɼɺʂ) ʠ ʪʨʘʭʝʠ (ʊʈ) ʵʤʙʨʠʦʥʘ ʢʦʨʦʚʳ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʦʪʨʘʙʦʪʢʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ 

ʚʠʨʫʩʦʚ ʀʈʊ ʠ ʇɻ-3 ʂʈʉ ʠʩʩʣʝʜʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʚʨʝʤʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʫʯʘʝʤʦʛʦ ʤʦʥʦʩʣʦʷ, 

ʥʘʯʘʣʴʥʘʷ ʧʦʩʝʚʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʣʝʪʦʢ, 

ʜʦʟʘ ʟʘʨʘʞʝʥʠʷ, ʩʨʦʢʠ ʧʨʦʷʚʣʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʮʠʪʦʧʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ, 

ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʈʝʧʨʦʜʫʢʮʠʶ 

ʰʪʘʤʤʦʚ ʚʠʨʫʩʦʚ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʨʝʚʠʚʘʝʤʳʭ ʣʠʥʠʡ 

ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʄɼɺʂ ʠ ʊʈ ʩʪʘʮʠʦʥʘʨʥʳʤ 

ʠ ʨʦʣʣʝʨʥʳʤ ʤʝʪʦʜʘʤʠ. ʇʨʠ ʵʪʦʤ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʫʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʟʘʧʦʣʥʝʥʠʷ ʨʦʣʣʝʨʥʳʭ ʙʫʪʳʣʝʡ, ʩʢʦʨʦʩʪʠ 

ʠʭ ʚʨʘʱʝʥʠʷ, ʨʅ ʩʨʝʜʳ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʚʳʨʘʱʠʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʘ ʧʘʩʩʘʞʝʡ ʢʣʝʪʦʢ 

ʠ ʚʠʨʫʩʦʚ. 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ 

ʞʠʚʦʪʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʨʦʩʪʦʚʦʡ ʩʨʝʜʳ 

ʧʨʠʤʝʥʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ: 

ɻʃɸ, 199, ʀʛʣʘ MEM ʩ ʚʥʝʩʝʥʠʝʤ 1 % L-

ʛʣʶʪʘʤʠʥʘ, 10 % ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʂʈʉ ʠ 

ʛʝʥʪʘʤʠʮʠʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 50 ʤʢʛ/ʤʣ. 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʧʦʩʣʝ 

ʟʘʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʳʰʝʫʢʘʟʘʥʥʳʝ 

ʩʨʝʜʳ ʙʝʟ ʩʳʚʦʨʦʪʢʠ. ɼʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʠ ʚʠʨʫʩʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʘʪʨʘʩʳ ʦʙʲʝʤʦʤ 1500 ʤʣ 

(ʩʪʘʮʠʦʥʘʨʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ) ʠ ʙʫʪʳʣʠ 

ʦʙʲʝʤʦʤ 2500 ʤʣ çʪʠʧʘ ʯʝʪʚʝʨʪʴè 

(ʨʦʣʣʝʨʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʫʩʪʘʥʦʚʢʝ). ʇʦʩʣʝ ʢʘʞʜʦʛʦ 

ʦʧʳʪʘ ʠʥʬʝʢʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʚʠʨʫʩʥʦʡ ʙʠʦʤʘʩʩʳ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʤʠʢʨʦʪʠʪʨʘʮʠʠ ʥʘ 96-ʣʫʥʦʯʥʳʭ 

ʧʣʘʥʰʝʪʘʭ, ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʠʥʢʫʙʠʨʦʚʘʣʠ 

ʚ ʠʥʢʫʙʘʪʦʨʝ ʚʦ ʚʣʘʞʥʦʡ ʘʪʤʦʩʬʝʨʝ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʉʆ2 5 % ʚ ʪʝʯʝʥʠʝ 48-96 ʯ 

(ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʧʨʦʜʫʢʮʠʠ ʚʠʨʫʩʦʚ). 

ʀʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ ʚʠʨʫʩʦʚ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʤʝʪʦʜʦʤ ʈʠʜʘ ʠ ʄʝʥʯʘ. 

ʂʦʥʪʨʦʣʴ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʠ ʰʪʘʤʤʦʚ 

ʚʠʨʫʩʦʚ ʀʈʊ ʠ ʇɻ-3 ʥʘ ʚʦʟʤʦʞʥʫʶ 

ʢʦʥʪʘʤʠʥʘʮʠʶ ʤʠʢʦʧʣʘʟʤʘʤʠ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʳʩʝʚʦʤ ʠʭ ʥʘ ʙʫʣʴʦʥ, 

ʠʩʧʦʣʴʟʫʷ ʪʨʠʧʪʠʯʝʩʢʠʡ ʧʝʨʝʚʘʨ ʩʝʨʜʮʘ 

ʂʈʉ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ 

ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʦʢʦʘʢʪʠʚʥʦʡ ʙʠʦʤʘʩʩʳ ʰʪʘʤʤʦʚ 

ʚʠʨʫʩʦʚ ʀʈʊ ʠ ʇɻ-3 ʂʈʉ ʩ ʮʝʣʴʶ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʚʠʨʫʩʦʚ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

 

ʉʧʦʩʦʙ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʢʣʝʪʦʢ ʧʨʠ 

ʧʦʩʝʚʝ, ʪʳʩ/ʩʤ3 

ɺʨʝʤʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʣʫʯʘʝʤʦʛʦ 

ʤʦʥʦʩʣʦʷ, ʩʫʪ. 

ɼʦʟʘ ʚʠʨʫʩʘ 

ʜʣʷ ʟʘʨʘʞʝʥʠʷ, 

ʊʎɼ50/ʤʣ ʥʘ 

ʢʣʝʪʢʫ 

ɺʨʝʤʷ 

ʚʳʨʘʱʠʚʘʥʠʷ 

ʚʠʨʫʩʘ, ʯʘʩ. 

ʐʪʘʤʤ ʚʠʨʫʩʘ çʇʊʂ-45/86è ʇɻ-3 ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʊʈ 

ʉʪʘʮʠʦʥʘʨʥʳʡ 110-120 2-3 0,2-0,4 96-110 

ʈʦʣʣʝʨʥʳʡ 110-120 2-3 0,4-0,8 96-110 

ʐʪʘʤʤ ʚʠʨʫʩʘ çʊʂ-ɸ (ɺʀʕɺ)-ɺ2è ʀʈʊ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʄɼɺʂ 

ʉʪʘʮʠʦʥʘʨʥʳʡ 110-120 2-3 0,2-0,3 48-60 

ʈʦʣʣʝʨʥʳʡ 110-120 2-3 0,3-0,5 48-64 
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ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʠʪʨ 

ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʠʨʫʩʦʚ ʜʦʩʪʠʛʘʣʩʷ ʤʝʪʦʜʦʤ ʨʦʣʣʝʨʥʦʛʦ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʜʣʷ ʚʠʨʫʩʘ ʇɻ-3 

ʩʦʩʪʘʚʠʣ 7,9-8,3 lg ʊʎɼ50/ʤʣ ʠ ʜʣʷ ʚʠʨʫʩʘ 

ʀʈʊ ï 7,2-8,5 lg ʊʎɼ50/ʤʣ (ʈʠʩʫʥʦʢ 1). ʇʨʠ 

ʵʪʦʤ ʚʠʨʫʩʳ ʨʝʧʨʦʜʫʮʠʨʦʚʘʣʠ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʧʦʣʥʝʥʠʷ ʩʦʩʫʜʦʚ 0,17-

0,19 ʠ ʩʢʦʨʦʩʪʠ ʠʭ ʚʨʘʱʝʥʠʷ 10-11 ʦʙ/ʯ. 

ɼʣʷ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʤʦʥʦʩʣʦʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʠʨʫʩ ʇɻ-3 ʚ ʜʦʟʝ 0,6Ñ0,2 

ʊʎɼ50/ʤʣ ʥʘ ʢʣʝʪʢʫ ʠ ʚʠʨʫʩ ʀʈʊ ī 0,4Ñ0,1 

ʊʎɼ50/ʤʣ ʥʘ ʢʣʝʪʢʫ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʀʥʬʝʢʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʰʪʘʤʤʦʚ ʚʠʨʫʩʦʚ ʇɻ-3 ʠ ʀʈʊ ʂʈʉ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʧʦʩʦʙʘʭ ʚʳʨʘʱʠʚʘʥʠʷ 

 

 
ʈʠʩʫʥʦʢ 2 ï ɺʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʨʝʧʨʦʜʫʢʮʠʶ ʰʪʘʤʤʦʚ ʚʠʨʫʩʦʚ ʇɻ-3 ʠ 

ʀʈʊ ʂʈʉ 

 

ʆʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʫʨʦʚʝʥʴ ʥʘʢʦʧʣʝʥʠʷ ʚʠʨʫʩʦʚ ʚ 

ʤʦʥʦʩʣʦʝ ʢʣʝʪʦʢ, ʷʚʣʷʶʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ (ʨʅ) ʠ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʫʶ ʨʝʧʨʦʜʫʢʮʠʶ ʚʠʨʫʩʦʚ 

ʇɻ-3 ʠ ʀʈʊ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Ñ0,5 ęʉ ʠ 

ʨʅ 7,2Ñ0,2. ʇʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʠʣʠ ʚʳʩʦʢʠʭ 

ʟʥʘʯʝʥʠʷʭ ʨʅ (5,0 ʠ 9,0) ʠ ʪʝʤʧʝʨʘʪʫʨʳ (35 

ʠ 39 ęʉ) ʘʢʪʠʚʥʦʩʪʴ ʚʠʨʫʩʦʚ ʙʳʣʘ ʥʠʞʝ ʥʘ 

0,3-1,24 lg ʊʎɼ 50/ʤʣ. 

ʅʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ 

ʣʠʥʠʠ ʊʈ ʠ ʚʳʨʘʱʠʚʘʥʠʝ ʚ ʥʝʡ ʚʠʨʫʩʘ ʇɻ-

3 ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʣ ʩʦʩʪʘʚ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ (ʈʠʩʫʥʦʢ 2). 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ 10 % 

ʩʨʝʜʳ 199,40 % ʀʛʣʘ ʄʕʄ ʠ 50 % ɻʃɸ, ʚ 

ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʣʠʥʠʠ ʊʈ ʫʚʝʣʠʯʠʚʘʣʦ 

ʫʨʦʞʘʡʥʦʩʪʴ ʚʠʨʫʩʘ ʇɻ-3 ʜʦ 8,0-8,3 lg 

ʊʎɼ 50/ʤʣ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʩʨʝʜʘ ʀʛʣʘ ʄʕʄ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ 1% ʛʣʫʪʘʤʠʥʘ ʚ ʢʫʣʴʪʫʨʝ 

ʢʣʝʪʦʢ ʄɼɺʂ ʥʝ ʦʙʝʩʧʝʯʠʚʘʣʦ ʥʘʢʦʧʣʝʥʠʝ 

ʪʠʪʨʘ ʚʠʨʫʩʘ ʇɻ-3 ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ. ʇʨʠ ʨʝʧʨʦʜʫʢʮʠʠ ʚʠʨʫʩʘ ʀʈʊ ʥʘ 

ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʄɼɺʂ ʩ 

ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʩʨʝʜʦʡ ʀʛʣʘ ʄʕʄ ʠ 
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ʜʦʙʘʚʣʝʥʠʝʤ 1 % ʛʣʫʪʘʤʠʥʘ ʥʘʙʣʶʜʘʣʠ 

ʧʦʚʳʰʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʪʠʪʨʘ ʜʦ 8,0-

8,5 lg ʊʎɼ 50/ʤʣ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʟʘʤʝʥʘ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʩʨʝʜʳ ʥʘ 

ʩʤʝʰʘʥʥʫʶ ʩʨʝʜʫ (50 % ɻʃɸ, 40 % ʀʛʣʘ 

ʄʕʄ ʠ 10 % ʩʨʝʜʳ 199) ʩʥʠʞʘʣʘ 

ʠʥʬʝʢʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘ 1,35Ñ0,15 lg 

ʊʎɼ 50/ʤʣ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʩʤʝʩʠ 

ʘʥʪʠʙʠʦʪʠʢʦʚ (ʧʝʥʠʮʠʣʣʠʥʘ ʠ 

ʩʪʨʝʧʪʦʤʠʮʠʥʘ) ʚ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʜʦʟʝ 

ʧʨʝʜʦʪʚʨʘʱʘʣʦ ʢʦʥʪʘʤʠʥʘʮʠʶ ʢʫʣʴʪʫʨ 

ʢʣʝʪʦʢ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʥʝ 

ʦʢʘʟʳʚʘʣʦ ʚʣʠʷʥʠʷ ʥʘ ʢʦʥʝʯʥʳʡ ʪʠʪʨ 

ʚʠʨʫʩʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ 

ʫʩʣʦʚʠʡ ʨʦʣʣʝʨʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʧʝʨʝʚʠʚʘʝʤʳʭ ʣʠʥʠʡ ʢʣʝʪʦʢ ʄɼɺʂ ʠ ʊʈ, 

ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʥʳ ʧʦ ʧʨʠʟʥʘʢʘʤ ʚʳʩʦʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʨʝʧʨʦʜʫʮʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʰʪʘʤʤʘʤ ʚʠʨʫʩʘʤ ʀʈʊ ʠ 

ʇɻ-3, ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ 

ʚʳʩʦʢʦʘʢʪʠʚʥʳʝ ʘʥʪʠʛʝʥʳ ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ. 
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ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʳ ʀʛʣʘ ʄʕʄ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1 % ʛʣʫʪʘʤʠʥʘ, ʜʣʷ ʇɻ-3 ī ʥʘ ʢʫʣʴʪʫʨʝ 

ʢʣʝʪʦʢ ʊʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ 50 % ɻʃɸ, 40 %, ʀʛʣʘ ʄʕʄ ʠ 10 % ʩʨʝʜʳ 

199. ʇʨʠ ʵʪʦʤ ʠʥʬʝʢʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʠʨʫʩʦʚ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 7,9-8,3 lg 

ʊʎɼ50/ʤʣ ʠ 7,2-8,5 lg ʊʎɼ50/ʤʣ. 

 

IMPROVEMENT OF THE TECHNOLOGY OF CULTURING THE VIRUSES OF 

PARAGRIP-3 AND INFECTIOUS RHINOTRACHEITIS FOR THE MANUFACTURE OF AN 

ASSOCIATED VACCINE CATTLE  

 

Karimullina I.G., Gumerov V.G., Yarullin A.I., Mukhammadiev R.S., Mingaleev D.N.,  

Sorokina D.A. 

Summary 

 

Comparative results of the assessment of stationary and roller cultivation of infectious 

rhinotracheitis (IRT) and parainfluenza-3 (PG-3) viruses on continuous cell culture lines of MDVK 

and TR are presented. It was shown that the maximum titer of the infectious activity of the studied 

viruses was achieved with the roller method of cultivation: for IRT on a MDVK cell culture using 

Eagle's medium MEM with the addition of up to 1 % glutamine, for PG-3 - on a TR cell culture 

using a medium consisting of 50 % HLA, 40 %, Needle MEM and 10 % medium 199. In this case, 

the infectious activity of the viruses was 7.9-8.3 lg TCID50/ml and 7.2-8.5 lg TCID50/ml, 

respectively.
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ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʟʣʠʯʥʳʭ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʙʦʣʴʰʠʥʩʪʚʦ 

ʢʦʤʙʠʢʦʨʤʦʚ ʧʦʨʘʞʘʶʪʩʷ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʧʣʝʩʥʝʚʳʤʠ ʛʨʠʙʘʤʠ. 

ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʪʘʢʠʭ 

ʢʦʨʤʘʭ ʥʘʭʦʜʷʪ ʚ ʦʩʥʦʚʥʦʤ ʤʠʢʦʪʦʢʩʠʥʳ, 

ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ 

ʛʨʠʙʘʤʠ ʨʦʜʘ Fusarium ʠ Aspergillus [6, 

12]. ɺ ʠʭ ʯʠʩʣʦ ʚʭʦʜʷʪ ʪʘʢʠʝ ʦʩʦʙʦ 

ʦʧʘʩʥʳʝ ʤʠʢʦʪʦʢʩʠʥʳ, ʢʘʢ ʊ-2 ʪʦʢʩʠʥ, 

ʘʬʣʘʪʦʢʩʠʥ ɺ1 ʠ ʟʝʘʨʘʣʝʥʦʥ. 

ʐʠʨʦʢʦ ʠʟʚʝʩʪʥʦ ʧʘʛʫʙʥʦʝ ʚʣʠʷʥʠʝ 

ʩʦʯʝʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʘ 

ʦʨʛʘʥʠʟʤ ʥʝ ʪʦʣʴʢʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ [4, 8], ʥʦ ʠ ʯʝʣʦʚʝʢʘ, ʢʘʢ 

ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʦʜʫʢʮʠʠ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʇʦʩʪʦʷʥʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʥʠʟʢʠʭ ʜʦʟ 

ʤʠʢʦʪʦʢʩʠʥʦʚ ʮʳʧʣʷʪʘʤ-ʙʨʦʡʣʝʨʘʤ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʠʤʤʫʥʠʪʝʪʘ ʠ 

ʩʥʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʞʠʚʦʪʥʳʭ ʢ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʯʪʦ 

ʧʨʠʚʝʜʝʪ ʢ ʧʦʪʝʨʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [9, 

14]. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʘʞʥʦ ʠʟʫʯʠʪʴ 

ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʦʧʠʩʘʥʠʝ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʬʦʥʝ 

ʤʠʢʦʪʦʢʩʠʢʦʟʘ ʦʙʳʯʥʦ ʚʢʣʶʯʘʝʪʩʷ 

ʫʧʦʤʠʥʘʥʠʝ ʧʘʪʦʣʦʛʠʡ ʤʠʦʢʘʨʜʘ (ʚʢʣʶʯʘʷ 

ʜʠʩʪʨʦʬʠʶ ʠ ʥʝʢʨʦʟ) [2, 3, 5], ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʠʥʳʝ ʤʥʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʚ ʦʙʟʦʨʝ ʧʦ ʚʦʧʨʦʩʫ ʚʣʠʷʥʠʷ 

ʦʭʨʘʪʦʢʩʠʥʘ ɸ ʥʘ ʩʝʨʜʝʯʥʦʤʳʰʝʯʥʫʶ 

ʪʢʘʥʴ Pohland ʩʦʘʚʪʦʨ r ʦʜʥʦʟʥʘʯʥʦ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʩʝʨʜʮʝ ʚʩʣʝʜʩʪʚʠʝ 

ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʤʠʢʦʪʦʢʩʠʢʦʟʘ [11], 

ʦʜʥʘʢʦ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʦʙʟʦʨʝ ʧʦ ʚʣʠʷʥʠʶ 

ʪʦʛʦ ʞʝ ʚʝʱʝʩʪʚʘ ʥʘ ʜʦʤʘʰʥʶʶ ʧʪʠʮʫ 

ʜʨʫʛʦʡ ʢʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ ʥʝ ʥʘʭʦʜʠʪ 

ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʩʢʝʣʝʪʥʦʡ ʠ 

ʩʝʨʜʝʯʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʠ ʧʨʠʭʦʜʠʪ ʢ 

ʚr ʚʦʜʫ, ʯʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʳʰʝʯʥʳʭ 

ʪʢʘʥʝʡ ʢ ʵʪʦʤʫ ʪʦʢʩʠʯʝʩʢʦʤʫ ʘʛʝʥʪʫ ʥʠʟʢʘ 

[10]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʥʘʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʚʳʷʩʥʝʥʠʝ ʦʪʚʝʪʘ ʥʘ 

ʚʦʧʨʦʩ, ʧʨʦʷʚʣʷʶʪʩʷ ʣʠ ʥʘ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤ ʫʨʦʚʥʝ ʠʟʤʝʥʝʥʠʷ 

ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʘ 

ʬʦʥʝ ʤʠʢʦʪʦʢʩʠʢʦʟʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ 

ʛʨʫʧʧʳ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʜʚʘʜʮʘʪʠʦʜʥʦʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʢʨʦʩʩʘ 

ʂʆɹɹ 500 ʞʠʚʦʡ ʤʘʩʩʦʡ 0,8ï0,9 ʢʛ: ʛʨʫʧʧʘ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ (ɹʂ) ʠ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʨʘʮʠʦʥʘ (ʊʈ), ʧʦ 10 ʦʩʦʙʝʡ ʚ 

ʢʘʞʜʦʡ. ʎʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ ɹʂ ʧʦʣʫʯʘʣʠ 

ʧʦʣʥʦʨʘʮʠʦʥʥʳʡ ʢʦʤʙʠʢʦʨʤ ʜʣʷ 

ʙʨʦʡʣʝʨʦʚ çʌʠʥʠʰ CHICKè (ʆʆʆ 

çɻʣʘʟʦʚʩʢʠʡ ʢʦʤʙʠʢʦʨʤʦʚʳʡ ʟʘʚʦʜè), ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ ʊʈ ʟʘʜʘʚʘʣʠ ʢʦʨʤ, 

ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʡ ʩʤʝʩʴʶ ʤʠʢʦʪʦʢʩʠʥʦʚ 

(ʊ-2 ʪʦʢʩʠʥ ï 2,5 ʤʛ/ʢʛ, ʘʬʣʘʪʦʢʩʠʥ ɺ1 ï 

3,3 ʤʛ/ʢʛ, ʟʝʘʨʘʣʝʥʦʥ ï 1,7 ʤʛ/ʢʛ). ɺ ʢʦʥʮʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʜʣʠʚʰʝʛʦʩʷ 21 ʩʫʪʢʠ, 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚʳʚʦʜʠʣʠ ʠʟ ʦʧʳʪʘ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʥʦʨʤ ʛʫʤʘʥʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/mycotoxin
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/broiler-chickens
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ʧʦʜʦʧʳʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. 

ɼʣʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʢʘʥʠ ʤʠʦʢʘʨʜʘ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʢʫʩʦʯʢʠ ʨʘʟʤʝʨʦʤ ʜʦ 1 ʤʤ3. 

ʊʢʘʥʴ ʬʠʢʩʠʨʦʚʘʣʠ 1 % ʟʘʙʫʬʝʨʝʥʥʳʤ 

ʛʣʫʪʘʨʦʚʳʤ ʘʣʴʜʝʛʠʜʦʤ (ʬʦʩʬʘʪʥʳʡ 

ʙʫʬʝʨ) ʠ ʛʦʪʦʚʠʣʠ ʢ ʧʨʦʩʤʦʪʨʫ ʥʘ 

ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʠʥʷʪʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ (ʩ ʜʝʛʠʜʨʘʪʘʮʠʝʡ 

ʘʮʝʪʦʥʦʤ ʠ ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ) [1, 7, 13].  

ʉʨʝʟʳ (ʧʦʣʫʪʦʥʢʠʝ ʠ ʫʣʴʪʨʘʪʦʥʢʠʝ) 

ʧʦʣʫʯʘʣʠ ʥʘ ʫʣʴʪʨʘʤʠʢʨʦʪʦʤʝ LKB ï III 

8800. ʉ ʮʝʣʴʶ ʚʳʙʦʨʘ ʫʯʘʩʪʢʘ ʜʣʷ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʣʫʪʦʥʢʠʝ ʩʨʝʟʳ (ʚ ʧʨʝʜʝʣʘʭ 1,5 ʤʢʤ) 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʩʤʘʪʨʠʚʘʣʠ ʥʘ 

ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ (ʦʢʨʘʰʠʚʘʥʠʝ 

ʤʝʪʠʣʝʥʦʚʳʤ ʩʠʥʠʤ). ʋʣʴʪʨʘʪʦʥʢʠʝ ʩʨʝʟʳ 

(ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 80 ʥʤ) ʦʢʨʘʰʠʚʘʣʠ 

ʩʦʣʷʤʠ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ (ʫʨʘʥʠʣʘʮʝʪʘʪ, 

ʮʠʪʨʘʪ ʩʚʠʥʮʘ) ʤʝʪʦʜʦʤ ʢʘʧʣʠ ʥʘ ʤʝʜʥʳʭ 

ʩʝʪʦʯʢʘʭ ʩ ʧʦʣʠʤʝʨʥʦʡ ʧʦʜʣʦʞʢʦʡ, ʠʭ 

ʧʨʦʩʤʦʪʨ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ ʫʩʢʦʨʷʶʱʝʤ 

ʥʘʧʨʷʞʝʥʠʠ 60-80 ʢɺ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ JEM 100 CX-II 

(çJeolè, ʗʧʦʥʠʷ). ʆʙʨʘʙʦʪʢʘ 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ ʠ ʦʬʦʨʤʣʝʥʠʝ 

ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʝ FIJI/ImageJ [13]. 

ʅʘ ʵʣʝʢʪʨʦʥʦʛʨʘʤʤʘʭ ʧʦʣ ̫ ʟʨʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ, ʧʦʣʫʯʝʥʥʳʭ 

ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʳʭ ʙʝʩʧʦʚʪʦʨʥʳʭ ʧʦʣʝʡ, 

ʧʦʜʩʯʠʪʳʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʤʠʪʦʭʦʥʜʨʠʡ, 

ʠʤʝʶʱʠʭ ʥʦʨʤʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ, ʠ 

ʤʠʪʦʭʦʥʜʨʠʠ ʩ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ (ʪʘʢʠʤʠ, ʢʘʢ ʨʝʟʢʦʝ 

ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʣʠ ʧʦʣʥʘʷ ʫʪʨʘʪʘ 

ʢʨʠʩʪ, ʚʳʧʘʜʝʥʠʝ ʤʘʪʨʠʢʩʘ, ʣʠʟʠʩ). ɽʩʣʠ 

ʧʦʣʝ ʟʨʝʥʠʝ ʥʝ ʩʦʜʝʨʞʘʣʦ ʤʠʪʦʭʦʥʜʨʠʡ 

ʠʣʠ ʙʳʣʦ ʧʝʨʝʢʨʳʪʦ ʩʝʪʢʦʡ, ʦʥʦ 

ʠʩʢʣʶʯʘʣʦʩʴ ʠʟ ʘʥʘʣʠʟʘ ʠ ʟʘʤʝʥʷʣʦʩʴ ʥʘ 

ʜʨʫʛʦʝ ʧʦ ʪʘʙʣʠʮʝ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ. ɺ 

ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦ 50 ʧʦʣʝʡ ʟʨʝʥʠʷ. 

ʊʘʢʞʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʤʦʨʬʦʤʝʪʨʠʷ, 

ʚʢʣʯʁʘʚʰʘʷ ʚʳʯʠʩʣʝʥʠʝ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ 

(ʙʦʣʴʰʦʡ ʠ ʤʘʣʳʡ ʜʠʘʤʝʪʨʳ ʌʝʨʝ), 

ʧʝʨʠʤʝʪʨʘ, ʧʣʦʱʘʜʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʢʨʫʛʣʦʩʪʠ ʤʠʪʦʭʦʥʜʨʠʡ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ MS Excel. ɼʣʷ 

ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʦ ʥʘʣʠʯʠʠ ʦʪʣʠʯʠʡ 

ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʯʥʳʡ 

ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ (ʚ ʩʣʫʯʘʝ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ) ʠ ʪʝʩʪ ʄʘʥʥʘïʋʠʪʥʠ (ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ) ʧʨʠ ʫʨʦʚʥʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ Ŭ = 0,05. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʛʨʫʧʧʝ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʙʣʶʜʘʣʩʷ ʧʘʜʸʞ. 

ɿʘ ʚʩʸ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʘʣʦ 20,0 % 

ʮʳʧʣʷʪ. ʂʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʥʝ ʚʳʷʚʠʣ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʫ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ɹʂ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ ʛʨʫʧʧʝ ʊʈ ʢʣʠʥʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʪʦʢʩʠʢʦʟʘ ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ 

ʰʝʩʪʳʝ ʩʫʪʢʠ ʠ ʧʨʦʷʚʣʷʣʠʩʴ ʦʪʢʘʟʦʤ ʦʪ 

ʢʦʨʤʘ, ʫʛʥʝʪʝʥʠʝʤ, ʧʦʪʝʨʝʡ ʙʣʝʩʢʘ 

ʧʝʨʴʝʚʦʛʦ ʧʦʢʨʦʚʘ, ʜʠʘʨʝʝʡ. 

ʅʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤ ʫʨʦʚʥʝ ʥʘʤʠ 

ʥʘʙʣʶʜʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʢʘʨʪʠʥʘ (ʈʠʩʫʥʦʢ 

1ï2). 

ʂʘʨʜʠʦʤʠʦʮʠʪʳ ʛʨʫʧʧʳ ɹʂ ʚ ʮʝʣʦʤ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʦʨʤʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ. ɺ 

ʦʩʥʦʚʥʦʤ ʤʠʪʦʭʦʥʜʨʠʠ ʩ ʵʣʝʢʪʨʦʥʥʦ-

ʧʣʦʪʥʳʤ ʤʘʪʨʠʢʩʦʤ, ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʨʠʩʪ 

(ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ ʜʝʩʷʪʢʘ ʥʘ ʩʨʝʟʝ 

ʢʘʞʜʦʡ ʤʠʪʦʭʦʥʜʨʠʠ). ʇʨʠ ʵʪʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʪʦʭʦʥʜʨʠʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʩʪʨʦʝʥʠʷ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʣʠʟʠʨʦʚʘʥʥʳʭ). ʇʦʯʪʠ ʚʩʷ 

ʧʣʦʱʘʜʴ ʩʨʝʟʘ ʟʘʧʦʣʥʝʥʘ ʤʠʪʦʭʦʥʜʨʠʷʤʠ. 

ɺ ʛʨʫʧʧʝ ʊʈ (ʫ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʥʘ ʬʦʥʝ ʤʠʢʦʪʦʢʩʠʢʦʟʘ) ʢʣʝʪʢʠ ʩʝʨʜʝʯʥʦʡ 

ʤʳʰʮʳ ʩʦʜʝʨʞʘʪ ʷʚʥʳʝ ʤʘʨʢʝʨʳ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ: ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʟʠʨʦʚʘʥʥʳʝ 

ʤʠʪʦʭʦʥʜʨʠʠ ʠ ʤʠʪʦʭʦʥʜʨʠʠ ʩ ʤʘʣʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʢʨʠʩʪ. ʂʦʣʠʯʝʩʪʚʦ 

ʤʠʪʦʭʦʥʜʨʠʡ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʥʘ 

ʩʨʝʟʘʭ ʚ ʟʨʠʪʝʣʴʥʦʤ ʧʦʣʝ ʤʠʢʨʦʩʢʦʧʘ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʚʠʜʠʤʳʭ ʤʠʪʦʭʦʥʜʨʠʡ (ʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʭ ʙʦʣʴʰʝ, ʯʝʤ 

ʥʦʨʤʘʣʴʥʳʭ ʤʠʪʦʭʦʥʜʨʠʡ). 

ʄʠʪʦʭʦʥʜʨʠʠ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʭʦʞʠʤʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʀʭ 

ʬʦʨʤʘ ʙʳʣʘ ʜʦʚʦʣʴʥʦ ʦʢʨʫʛʣʦʡ 

(ʢʦʵʬʬʠʮʠʝʥʪ ʦʢʨʫʛʣʦʩʪʠ ʩʦʩʪʘʚʠʣ 

0,89Ñ0,09 ʚ ʛʨʫʧʧʝ ɹʂ ʠ 0,86Ñ0,12 ʚ ʛʨʫʧʧʝ 

ʊʂ). ʈʘʟʤʝʨʳ ʤʠʪʦʭʦʥʜʨʠʡ ʪʘʢʞʝ ʙʳʣʠ 

ʙʣʠʟʢʠ ʠ ʩʦʩʪʘʚʠʣʠ 0,85Ñ0,39 Ĭ 0,57Ñ0,23 
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ʤʢʤ ʠ 0,94Ñ0,34 Ĭ 0,61Ñ0,2 ʤʢʤ ʚ ʛʨʫʧʧʘʭ 

ɹʂ ʠ ʊʂ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʍʦʪʷ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʠ ʥʝʚʝʣʠʢʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ 

ʦʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ (ʊʘʙʣʠʮʘ 1). 

ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʤʠʪʦʭʦʥʜʨʠʠ ʩ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʢʣʝʪʢʘʭ ʠ ʚ 

ʛʨʫʧʧʝ ɹʂ, ʠ ʚ ʛʨʫʧʧʝ ʊʈ, ʦʜʥʘʢʦ 

ʦʪʣʠʯʘʝʪʩʷ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ (ʨʠʩ. 3). ɼʣʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʳ 

ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʸʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

ʄʠʪʦʭʦʥʜʨʠʠ ʩ ʧʨʦʩʚʝʪʣʸʥʥʳʤ ʤʘʪʨʠʢʩʦʤ 

ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʢʨʠʩʪ ʠ ʤʠʪʦʭʦʥʜʨʠʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ ʙʳʣʠ ʧʦʜʩʯʠʪʘʥʳ 

ʥʘ 50 ʧʦʣʷʭ ʟʨʝʥʠʷ ʜʣʷ ʦʙʝʠʭ ʛʨʫʧʧ. ɺ 

ʛʨʫʧʧʝ ɹʂ ʜʦʣʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʤʠʪʦʭʦʥʜʨʠʡ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 8,2Ñ6,6 

%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʛʨʫʧʧʝ ʊʈ ï 50,3Ñ13,2 

%. ʕʪʠ ʨʘʟʣʠʯʠʷ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ                          

(p = 0,2Ĭ10-98). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʍʘʨʘʢʪʝʨʥʳʝ ʫʯʘʩʪʢʠ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

(1 ï ʛʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʚʠʜʥʳ ʤʠʪʦʭʦʥʜʨʠʠ ʩʦ ʤʥʦʞʝʩʪʚʦʤ ʭʦʨʦʰʦ 

ʨʘʟʣʠʯʠʤʳʭ ʢʨʠʩʪ; 2ï3 ï ʛʨʫʧʧʘ ʪʦʢʩʠʯʝʩʢʦʛʦ ʨʘʮʠʦʥʘ. ɺʠʜʥʳ ʤʠʪʦʭʦʥʜʨʠʠ ʩ ʯʘʩʪʠʯʥʦ ʣʠʙʦ 

ʧʦʣʥʦʩʪʴʶ ʫʪʨʘʯʝʥʥʳʤʠ ʢʨʠʩʪʘʤʠ). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʄʠʪʦʭʦʥʜʨʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʚ ʢʘʨʜʠʦʤʠʦʮʠʪʘʭ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ (1 ï ʛʨʫʧʧʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ; 2 ï ʛʨʫʧʧʘ ʪʦʢʩʠʯʝʩʢʦʛʦ ʨʘʮʠʦʥʘ). 

 

ʊʘʙʣʠʮʘ 1 ï ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʪʦʭʦʥʜʨʠʡ ʚ ʢʘʨʜʠʦʤʠʦʮʠʪʘʭ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ 

ʇʦʢʘʟʘʪʝʣʴ ɹʂ ʊʂ p 

ʇʣʦʱʘʜʴ 0,42Ñ0,33 0,46Ñ0,26 0,025* 

ʇʝʨʠʤʝʪʨ 2,30Ñ0,98 2,52Ñ0,84 0,007* 

ɼʣʠʥʘ 0,85Ñ0,39 0,94Ñ0,34 0,003* 

ʐʠʨʠʥʘ 0,57Ñ0,23 0,61Ñ0,2 0,088 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʦʢʨʫʛʣʦʩʪʠ 

0,89Ñ0,09 0,86Ñ0,12 0,016* 

* ï ʟʥʘʯʝʥʠʝ P < 0,05 
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ɼʦʣʷ ʧʦʚʨʝʞʜʸʥʥʳʭ ʤʠʪʦʭʦʥʜʨʠʡ ʚ 

ʚʳʙʦʨʢʝ%

 
ʈʠʩʫʥʦʢ 3 ï ʉʦʦʪʥʦʰʝʥʠʝ ʜʦʣʝʡ ʧʦʚʨʝʞʜʸʥʥʳʭ ʠ ʥʦʨʤʘʣʴʥʳʭ ʤʠʪʦʭʦʥʜʨʠʡ ʚ ʚʳʙʦʨʢʝ 

(ʪʸʤʥʦ-ʩʝʨʘʷ ʟʘʣʠʚʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʪʦʭʦʥʜʨʠʷʤ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʩʚʝʪʣʦ-ʩʝʨʘʷ ï 

ʧʦʚʨʝʞʜʸʥʥʳʤ). ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ɹʂ ï ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʊʈ ï ʪʦʢʩʠʯʝʩʢʠʡ 

ʨʘʮʠʦʥ. 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʩʪʫʧʣʝʥʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ 

ʦʨʛʘʥʠʟʤ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘʙʣʶʜʘʶʪʩʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʝʨʜʝʯʥʦʡ 

ʪʢʘʥʠ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʥʘ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤ ʫʨʦʚʥʝ ʢʘʢ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ, ʪʘʢ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠ. 

ʂʘʨʜʠʦʤʠʦʮʠʪʳ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʯʝʪʘʥʥʦʛʦ ʤʠʢʦʪʦʢʩʠʢʦʟʘ 

ʫʪʨʘʯʠʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʯʘʩʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʠʪʦʭʦʥʜʨʠʡ ʩʧʫʩʪʷ 21 

ʩʫʪʢʠ ʧʦʜʦʩʪʨʦʛʦ ʤʠʢʦʪʦʢʩʠʢʦʟʘ; ʚ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʜʦʣʷ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʤʠʪʦʭʦʥʜʨʠʡ ʚ ʢʘʨʜʠʦʤʠʦʮʠʪʘʭ ʤʦʞʝʪ 

ʧʨʝʚʳʰʘʪʴ ʧʦʣʦʚʠʥʫ ʦʪ ʚʩʝʭ 

ʥʘʙʣʶʜʘʝʤʳʭ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʨʘʩʢʨʳʪʠʠ ʚʦʧʨʦʩʘ ʧʨʦʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ 

ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤ 

ʫʨʦʚʥʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʝʨʜʝʯʥʦʡ 

ʪʢʘʥʠ ʥʘ ʬʦʥʝ ʩʦʯʝʪʘʥʥʦʛʦ ʤʠʢʦʪʦʢʩʠʢʦʟʘ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʥʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤ ʫʨʦʚʥʝ 

ʢʘʢ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ, ʪʘʢ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠ. ʂʘʨʜʠʦʤʠʦʮʠʪʳ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʯʝʪʘʥʥʦʛʦ ʤʠʢʦʪʦʢʩʠʢʦʟʘ ʫʪʨʘʯʠʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʯʘʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʠʪʦʭʦʥʜʨʠʡ 

ʩʧʫʩʪʷ 21 ʩʫʪʢʠ ʧʦʜʦʩʪʨʦʛʦ ʤʠʢʦʪʦʢʩʠʢʦʟʘ; ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʦʣʷ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʤʠʪʦʭʦʥʜʨʠʡ ʚ ʢʘʨʜʠʦʤʠʦʮʠʪʘʭ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʧʦʣʦʚʠʥʫ ʦʪ ʚʩʝʭ ʥʘʙʣʶʜʘʝʤʳʭ. ɼʘʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʩʝʨʴʸʟʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʠ ʩʝʨʜʮʘ ʚ 

ʚʠʜʫ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʯʝʪʘʥʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ. 

 

ASSESSMENT OF CARDIOMYOPATHY IN BROILER CHICKENS WITH COMBINED 

MYCOTOXICOSIS AT THE ULTRASTRUCTURAL LEVEL 

 

Kashevarov G.S., Tarasova E.Yu., Yusupova K.V., Saitov V.R., Matrosova L.E., Sofronova A.V. 

Summary 

 

The purpose of our study was to uncover the issue of the changes manifestation in the 

broiler chickens heart muscle with combined mycotoxicosis at the ultrastructural level. According 

to the results of the study, morphological changes in cardiac tissue are noted against the background 

of combined mycotoxicosis, recorded at the ultrastructural level both morphologically and 

morphometrically. Broiler chickens cardiomyocytes in conditions of combined mycotoxicosis lose a 

significant part of the functional mitochondria after 21 days of subacute mycotoxicosis; under these 

conditions, the non-functional mitochondria proportion in cardiomyocytes may exceed half of all 

observed. This study confirms the presence of serious pathological changes in the heart tissue due to 

the effects of a combination of mycotoxins. 
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ɹʦʣʝʟʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ 

ʢʦʥʝʯʥʦʩʪʝʡ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʫ ʣʦʰʘʜʝʡ. ʇʨʦʙʣʝʤʳ ʩ 

ʢʦʧʳʪʘʤʠ ï ʵʪʦ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʜʣʷ 

ʙʝʩʧʦʢʦʡʩʪʚʘ ʚʣʘʜʝʣʴʮʝʚ. ʂʦʧʳʪʦ ʣʦʰʘʜʠ 

ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʩʪʨʫʢʪʫʨ ʠ ʪʢʘʥʝʡ, 

ʢʦʪʦʨʳʝ ʩʦʚʤʝʩʪʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʚʠʞʝʥʠʝ ʣʦʰʘʜʠ. 

ʄʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʤʝʪʦʜʳ 

ʨʘʩʯʠʩʪʢʠ, ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʚʣʠʷʶʪ ʥʘ ʮʝʣʦʩʪʥʦʩʪʴ ʢʦʧʳʪʘ ʣʦʰʘʜʠ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʜʚʠʞʝʥʠʝ ʣʦʰʘʜʠ. 

ʂʦʧʳʪʦ ï ʵʪʦ ʚʘʞʥʦʝ ʩʦʩʪʘʚʣʷʶʱʝʝ 

ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ ʠ ʦʯʝʥʴ ʫʷʟʚʠʤʦ. ʂʦʧʳʪʦ 

ʣʦʰʘʜʠ ʠʩʧʳʪʳʚʘʝʪ ʝʞʝʜʥʝʚʥʳʝ 

ʩʝʨʴʝʟʥʳʝ ʥʘʛʨʫʟʢʠ, ʢʘʢ ʧʨʠ ʦʙʳʯʥʦʡ 

ʞʠʟʥʠ, ʪʘʢ ʠ ʧʨʠ ʩʝʨʴʝʟʥʦʤ ʪʨʝʥʠʥʛʝ. 

ʇʦʵʪʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʦʧʳʪ ʣʦʰʘʜʠ ʠ ʚ 

ʮʝʣʦʤ ʫʭʦʜ ʟʘ ʢʦʥʝʯʥʦʩʪʷʤʠ, ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʣʦʰʘʜʠ [1, 

2]. ɿʘʙʦʣʝʚʘʥʠʷ ʢʦʧʳʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʭʨʦʤʦʪʦʡ. 

ʍʨʦʤʦʪʘ ʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʢʦʧʳʪʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ, ʨʘʙʦʪʘ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ 

ʟʜʦʨʦʚʴʷ ʚʩʝʭ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ [4]. 

ʆʜʥʠʤ, ʠʟ ʢʦʪʦʨʳʭ, ʷʚʣʷʝʪʩʷ ʩʪʨʝʣʢʘ. ʆʥʘ 

ʚʘʞʥʘ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʧʳʪʘ ʣʦʰʘʜʠ. 

ɿʘʙʦʣʝʚʘʥʠʝ ʩʪʨʝʣʢʠ ʫʭʫʜʰʘʝʪ ʜʚʠʞʝʥʠʝ 

ʣʦʰʘʜʠ, ʚʳʟʳʚʘʝʪ ʭʨʦʤʦʪʫ, ʧʨʠʯʠʥʷʝʪ 

ʙʦʣʴ, ʧʨʦʚʦʮʠʨʫʝʪ ʚʦʩʧʘʣʝʥʠʝ [3, 5, 6]. 

ʇʨʠ ʵʪʦʤ ʚʥʝʰʥʠʡ ʚʠʜ ʧʦʨʘʞʝʥʥʦʡ 

ʩʪʨʝʣʢʠ ʧʣʦʭʦ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʦʙʩʣʫʞʠʚʘʶʱʠʤʠ ʢʦʧʳʪʘ 

ʣʦʰʘʜʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʜʘʥʥʳʡ ʚʦʧʨʦʩ 

ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʟʘʢʣʶʯʘʶʱʠʤ ʚ ʩʝʙʝ 

ʨʘʥʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ ʛʥʠʝʥʠʷ ʩʪʨʝʣʢʠ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʨʘʙʦʪʳ 

ʢʦʧʳʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʧʨʦʚʦʮʠʨʫʶʱʝʛʦ 

ʭʨʦʤʦʪʫ ʣʦʰʘʜʠ. 

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʮʝʥʠʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ 

ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʛʥʠʝʥʠʷ ʩʪʨʝʣʢʠ 

ʢʦʧʳʪʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʩʪʨʝʯʘʝʤʫʶ 

ʧʘʪʦʣʦʛʠʶ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʥʦʩʧʦʨʪʠʚʥʳʭ 

ʢʣʫʙʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʙʘʟʝ ʢʦʥʥʦʩʧʦʨʪʠʚʥʳʭ ʢʣʫʙʦʚ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2020 ʛʦʜʫ. ɹʳʣʠ 

ʦʙʩʣʝʜʦʚʘʥʳ 857 ʛʦʣʦʚ, ʠʟ ʥʠʭ 222 

ʞʠʚʦʪʥʳʭ ʩ ʧʘʪʦʣʦʛʠʝʡ ʢʦʥʝʯʥʦʩʪʝʡ 

ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʆʙʩʣʝʜʦʚʘʥʠʝ 

ʣʦʰʘʜʝʡ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʘʤʙʫʣʘʪʦʨʥʳʭ 

ʢʘʨʪ, ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ, ʨʘʮʠʦʥʘ, 

ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ ʠ ʩʪʝʧʝʥʠ ʥʘʛʨʫʟʢʠ 

ʧʨʠ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ. ɺ ʧʨʦʮʝʩʩʝ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʦʩʤʦʪʨ ʚ ʧʦʢʦʝ ʩʦ 

ʚʩʝʭ ʩʪʦʨʦʥ, ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʩʪʘʚ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʦʩʴ ʧʘʣʴʮʘ, ʬʦʨʤʫ ʢʦʧʳʪ, ʘ 

ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʝ ʩʪʨʝʣʢʠ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʷʣʠ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʩʪʨʝʣʢʠ ʢʦʧʳʪʘ.  ʇʨʦʚʦʜʠʣʠ 

ʦʩʤʦʪʨ ʣʦʰʘʜʠ ʚ ʜʚʠʞʝʥʠʠ ʧʦ ʤʷʛʢʦʡ ʠ 

ʪʚʝʨʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʜʚʠʞʝʥʠʠ 

ʣʦʰʘʜʠ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ 

ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʭʨʦʤʦʪʳ, ʩʪʝʧʝʥʴ ʦʧʦʨʳ, 

ʜʣʠʥʫ ʰʘʛʘ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɿʘ 

ʧʝʨʠʦʜ 2020 ʛ. ʚ ʫʩʣʦʚʠʷʭ 

ʢʦʥʥʦʩʧʦʨʪʠʚʥʳʭ ʢʣʫʙʦʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʨʪʦʧʝʜʠʯʝʩʢʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ 

ʙʳʣʦ ʧʦʜʚʝʨʛʥʫʪʦ 857 ʛʦʣʦʚ. ʉ ʧʘʪʦʣʦʛʠʝʡ 
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ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʳʷʚʣʝʥʦ 222 

ʛʦʣʦʚʳ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 25,9 % ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ.  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ 

ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʘʪʦʣʦʛʠʡ 

ʢʦʥʝʯʥʦʩʪʝʡ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʥʝʯʥʦʩʪʝʡ ʟʘ 2020 ʛ. 

ʌʦʨʤʘ ʧʘʪʦʣʦʛʠʠ 

ʂʦʣʠʯʝʩʪʚʦ 

ʞʠʚʦʪʥʳʭ ʩ 

ʧʘʪʦʣʦʛʠʝʡ 

% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ 

% ʦʪ ʯʠʩʣʘ 

ʞʠʚʦʪʥʳʭ 

ʩ 

ʧʘʪʦʣʦʛʠʝʡ 

ɻʥʠʝʥʠʝ ʩʪʨʝʣʢʠ ʢʦʧʳʪʘ 116 13,53 52,25 

ʊʨʝʱʠʥʳ ʨʦʛʦʚʦʛʦ  

ʙʘʰʤʘʢʘ 
37 4,31 16,66 

ʅʦʚʠʢʫʣʷʨʥʳʡ ʩʠʥʜʨʦʤ 29 3,38 13,06 

ʊʨʘʚʤʳ ʪʨʝʪʴʝʛʦ  

ʤʝʞʢʦʩʪʥʦʛʦ ʤʫʩʢʫʣʘ 
13 1,51 5,85 

ʆʩʪʝʦʘʨʪʨʠʪʳ (ɾʘʙʢʘ) 8 0,93 3,60 

ʃʘʤʠʥʠʪ 7 0,81 3,15 

ʅʘʤʠʥʳ 4 0,46 1,80 

ʐʧʘʪ 3 0,35 1,35 

ɻʥʦʡʥʳʡ ʧʦʜʦʜʝʨʤʘʪʠʪ 2 0,23 0,90 

ɼʝʬʦʨʤʘʮʠʷ ʨʦʛʦʚʦʛʦ 

 ʙʘʰʤʘʢʘ 
1 0,11 0,45 

ʊʨʘʚʤʘ ʛʣʫʙʢʦʛʦ ʩʛʠʙʘʪʝʣʷ 

 ʧʘʣʴʮʘ 
1 0,11 0,45 

ʇʝʨʝʣʦʤ ʢʦʧʳʪʥʦʡ ʢʦʩʪʠ 1 0,11 0,45 

ʀʪʦʛʦ: 222 25,90 100 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1 ʛʥʠʝʥʠʝ 

ʩʪʨʝʣʢʠ ʚʩʪʨʝʯʘʣʠ ʚ 116 ʩʣʫʯʘʷʭ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 13,53 % ʦʪ ʦʙʱʝʛʦ ʧʦʛʦʣʦʚʴʷ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 52,25 % ʦʪ 

ʯʠʩʣʘ ʞʠʚʦʪʥʳʭ ʩ ʧʘʪʦʣʦʛʠʝʡ. ɼʘʣʝʝ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠʜʫʪ ʪʨʝʱʠʥʳ 

ʨʦʛʦʚʦʛʦ ʙʘʰʤʘʢʘ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ 37 

ʛʦʣʦʚ, 4,31 % ʠ 16,6 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 29 

ʩʣʫʯʘʷʭ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʥʦʚʠʢʫʣʷʨʥʳʡ 

ʩʠʥʜʨʦʤ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 3,38 % ʦʙʱʝʛʦ 

ʧʦʛʦʣʦʚʴʷ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

13,06 ʦʪ ʯʠʩʣʘ ʞʠʚʦʪʥʳʭ ʩ ʧʘʪʦʣʦʛʠʝʡ. 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʞʠʚʦʪʥʳʭ ʩ 

ʛʥʠʝʥʠʝʤ ʩʪʨʝʣʢʠ ʦʮʝʥʠʚʘʣʠ ʜʚʠʞʝʥʠʝ 

ʣʦʰʘʜʠ ʧʦ ʤʷʛʢʦʤʫ ʠ ʪʚʝʨʜʦʤʫ ʛʨʫʥʪʫ.  ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʫ 63 ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʭʨʦʤʦʪʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 54,31 % ʦʪ ʯʠʩʣʘ 

ʞʠʚʦʪʥʳʭ ʩ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ. ʇʨʠ 

ʜʚʠʞʝʥʠʠ ʧʦ ʤʷʛʢʦʤʫ ʛʨʫʥʪʫ ʭʨʦʤʦʪʫ 

ʦʪʤʝʯʘʣʠ ʫ 51 ʞʠʚʦʪʥʦʛʦ, ʧʦ ʞʝʩʪʢʦʤʫ 

ʛʨʫʥʪʫ ʭʨʦʤʦʪʫ ʥʘʙʣʶʜʘʣʠ ʫ 13 ʞʠʚʦʪʥʳʭ. 

ʆʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʧʦʨʘʞʝʥʥʦʡ 

ʩʪʨʝʣʢʠ ʧʨʦʚʦʜʠʣʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ 

ʩʪʨʝʣʢʘʤʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ. 

ʊʘʢ, ʟʜʦʨʦʚʘʷ ʩʪʨʝʣʢʘ ʠʤʝʣʘ 

ʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ. ʎʝʥʪʨʘʣʴʥʘʷ ʠ 

ʙʦʢʦʚʳʝ ʙʦʨʦʟʜʳ ʙʳʣʠ ʯʝʪʢʦ ʚʳʨʘʞʝʥʳ, 

ʩʫʭʠʝ, ʰʠʨʦʢʠʝ ʠ ʯʠʩʪʳʝ. ʉʪʨʝʣʢʘ ʠʤʝʣʘ 

ʦʜʥʦʨʦʜʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʟʜʦʨʦʚʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʩ ʧʷʪʦʯʥʳʤʠ ʙʫʛʨʘʤʠ (ʌʦʪʦ 1). 

ʅʘ ʬʦʥʝ ʢʦʧʳʪ ʩʦ ʟʜʦʨʦʚʳʤʠ 

ʩʪʨʝʣʢʘʤʠ, ʧʦʨʘʞʝʥʥʳʝ ʠʤʝʣʠ ʨʘʟʣʠʯʥʦʡ 

ʚʝʣʠʯʠʥʳ ʜʝʬʝʢʪʳ ʠ ʨʘʟʥʳʝ ʤʝʩʪʘ ʠʭ 

ʣʦʢʘʣʠʟʘʮʠʠ. 

ʊʘʢ, ʥʘʣʠʯʠʝ ʧʨʦʮʝʩʩʘ ʚ ʦʙʣʘʩʪʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʙʦʨʦʟʜʳ ʦʪʤʝʯʘʣʠ ʥʘ 106 

ʢʦʧʳʪʘʭ (ʌʦʪʦ 2 ɸ, ɹ). ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʯʘʛ 

ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪ 1 ʩʤ ʠ ʙʦʣʝʝ. ɺʦ 

ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʥʝʧʨʠʷʪʥʳʡ 

ʟʘʧʘʭ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʧʘʣʴʧʘʮʠʠ. 

ʇʦʩʣʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʨʝʣʢʠ, 

ʜʝʬʝʢʪ ʠʤʝʣ ʙʝʣʦʚʘʪʳʡ ʠʣʠ ʩʚʝʪʣʦ-

ʨʦʟʦʚʳʡ ʮʚʝʪ, ʧʦʢʨʳʪʳʡ ʣʠʧʢʦʡ ʤʘʩʩʦʡ. 

ʇʨʠ ʤʘʣʝʡʰʝʤ ʧʦʚʨʝʞʜʝʥʠʠ ʪʢʘʥʠ 

ʧʦʷʚʣʷʣʘʩʴ ʢʨʦʚʦʪʦʯʠʚʦʩʪʴ (ʌʦʪʦ 3ɸ). 

ʎʝʥʪʨʘʣʴʥʘʷ ʙʦʨʦʟʜʘ ʙʳʣʘ ʛʣʫʙʦʢʦʡ, ʝʝ 

ʢʨʘʷ ʩʫʞʝʥʳ, ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ (ʌʦʪʦ 2). 



91  

ɸ    ɹ  

ʌʦʪʦ 1 ï (ɸ, ɹ) ʂʦʧʳʪʘ ʩʦ ʟʜʦʨʦʚʦʡ ʩʪʨʝʣʢʠ ʢʦʥʷ Cat Boy 

ɸ        ɹ  

ʌʦʪʦ 2 ï (ɸ, ɹ) ɻʥʠʝʥʠʝ ʩʪʨʝʣʢʠ ʚ ʦʙʣʘʩʪʠ ʮʝʥʪʨʘʣʴʥʦʡ ʙʦʨʦʟʜʳ 

ɸ          ɹ  

ʌʦʪʦ 3 ɸ ï ʛʥʠʝʥʠʝ ʩʪʨʝʣʢʠ ʚ ʦʙʣʘʩʪʠ ʮʝʥʪʨʘʣʴʥʦʡ ʙʦʨʦʟʜʳ ʩ ʢʨʦʚʦʪʝʯʝʥʠʝʤ ʧʦʩʣʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ɹ ï ʛʥʠʝʥʠʝ ʩʪʨʝʣʢʠ ʚ ʦʙʣʘʩʪʠ ʙʦʢʦʚʦʡ ʙʦʨʦʟʜʳ                                                                               
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ʃʦʢʘʣʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʥʘ ʙʦʢʦʚʳʭ 

ʙʦʨʦʟʜʘʭ ʦʪʤʝʯʘʣʠ ʥʘ 25 ʢʦʧʳʪʘʭ. 

ɼʝʬʝʢʪʳ ʦʙʥʘʨʫʞʠʚʘʣʠ ʚ ʦʙʣʘʩʪʠ 

ʟʘʚʦʨʦʪʥʳʭ ʩʪʝʥʦʢ ʙʣʠʞʝ ʢ ʧʷʪʦʯʥʳʤ 

ʫʛʣʘʤ (ʌʦʪʦ 3 ɹ). ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʟʘʪʨʘʛʠʚʘʣ 

ʦʙʣʘʩʪʴ ʤʷʢʠʰʘ. 

ɻʥʠʝʥʠʝ ʩʪʨʝʣʢʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ 

37 ʢʦʧʳʪʘʭ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʩʴʶ ʧʘʣʴʮʘ, 

ʘ ʥʘ ʢʦʧʳʪʘʭ ʩ ʚʳʩʦʢʦʡ ʠ ʫʟʢʦʡ ʧʷʪʢʦʡ 

ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ 42 

ʢʦʧʳʪʘʭ.  

ɺ ʧʨʦʮʝʩʩʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʦʨʘʞʝʥʠʝ ʩʪʨʝʣʢʠ 

ʦʙʥʘʨʫʞʝʥʦ ʥʘ 76 ʢʦʧʳʪʘʭ ʛʨʫʜʥʳʭ 

ʢʦʥʝʯʥʦʩʪʝʡ. ɺ ʩʨʘʚʥʝʥʠʠ, ʥʘ ʢʦʧʳʪʘʭ 

ʪʘʟʦʚʳʭ ʢʦʥʝʯʥʦʩʪʝʡ ʦʙʥʘʨʫʞʠʚʘʣʠ ʚ 58 

ʩʣʫʯʘʷʭ. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʩʜʝʣʘʥ ʘʥʘʣʠʟ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʦʮʝʥʢʝ 

ʜʚʠʞʝʥʠʷ ʧʦ ʨʘʟʣʠʯʥʦʤʫ ʛʨʫʥʪʫ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ, ʩ ʭʨʦʤʦʪʦʡ 63 ʞʠʚʦʪʥʳʭ, 

ʯʪʦ ʩʦʩʪʘʚʠʣʦ 54,31 % ʦʪ ʯʠʩʣʘ ʞʠʚʦʪʥʳʭ 

ʩ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʠʟ ʥʠʭ ʫ 51 

ʞʠʚʦʪʥʦʛʦ ʦʪʤʝʯʘʣʠ ʭʨʦʤʦʪʫ ʧʦ ʤʷʛʢʦʤʫ 

ʛʨʫʥʪʫ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʨʘʟʚʠʪʠʠ 

ʦʩʪʨʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪ.ʢ. 

ʤʷʛʢʠʡ ʛʨʫʥʪ ʫʚʝʣʠʯʠʚʘʝʪ ʜʘʚʣʝʥʠʝ ʥʘ 

ʩʪʨʝʣʢʫ [1, 2, 5, 6]. 

 ʅʘʣʠʯʠʝ ʧʨʦʮʝʩʩʘ ʚ ʦʙʣʘʩʪʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʙʦʨʦʟʜʳ ʩ ʝʝ ʟʘʫʞʝʥʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʦʪʤʝʯʘʣʠ ʥʘ 106 ʢʦʧʳʪʘʭ, 

ʠʟ ʥʠʭ, ʥʘ 37 ʢʦʧʳʪʘʭ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʦʩʴʶ ʧʘʣʴʮʘ, ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʮʝʥʪʨʘʣʴʥʘʷ ʙʦʨʦʟʜʘ ʧʨʠ ʝʝ ʟʘʫʞʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʜʣʠʪʝʣʴʥʦʡ ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʪʨʝʣʢʠ, ʢʦʛʜʘ ʮʝʥʪʨʘʣʴʥʘʷ 

ʙʦʨʦʟʜʘ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʯʠʱʘʝʪʩʷ, ʪʝʤ 

ʩʘʤʳʤ ʧʨʦʚʦʮʠʨʫʝʪ ʩʢʦʧʣʝʥʠʝ, ʚʩʧʳʰʢʫ, 

ʨʘʟʤʥʦʞʝʥʠʷ ʙʘʢʪʝʨʠʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʤʠʛʨʘʮʠʶ ʧʦʩʣʝʜʥʠʭ ʚ ʛʣʫʙʴ ʢʦʧʳʪʘ [5, 6]. 

ʇʨʠ ʵʪʦʤ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʦʩʴ ʧʘʣʴʮʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʨʫʰʝʥʠʠ ʙʘʣʘʥʩʘ 

ʢʦʧʳʪʘ, ʪ.ʝ. ʥʘʠʙʦʣʴʰʫʶ ʥʘʛʨʫʟʢʫ 

ʧʨʠʥʠʤʘʝʪ ʧʷʪʦʯʥʘʷ ʯʘʩʪʴ ʢʦʧʳʪʘ, ʩʪʨʝʣʢʘ 

ʧʦʩʪʦʷʥʥʦ ʠʩʧʳʪʳʚʘʝʪ ʠʟʣʠʰʥʝʝ ʜʘʚʣʝʥʠʝ, 

ʘ ʧʦʧʘʚʰʘʷ ʛʨʷʟʴ ʚ ʟʘʫʞʝʥʥʫʶ 

ʮʝʥʪʨʘʣʴʥʫʶ ʙʦʨʦʟʜʫ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʪʷʞʝʩʪʠ, ʢʘʢ ʢʣʠʥ ʚʜʘʚʣʠʚʘʝʪʩʷ ʚ ʛʣʫʙʴ 

ʪʢʘʥʝʡ, ʧʨʦʚʦʮʠʨʫʷ ʨʘʟʚʠʪʠʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ  

ʅʘʣʠʯʠʝ ʛʥʠʝʥʠʷ ʩʪʨʝʣʢʠ ʚ ʦʙʣʘʩʪʠ 

ʙʦʢʦʚʳʭ ʙʦʨʦʟʜ, ʟʘʚʦʨʦʪʥʳʭ ʩʪʝʥʦʢ ʙʣʠʞʝ 

ʢ ʧʷʪʦʯʥʳʤ ʫʛʣʘʤ ʦʪʤʝʯʘʣʠ ʥʘ 25 ʢʦʧʳʪʘʭ, 

ʵʪʦ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝ ʛʨʘʤʦʪʥʦʡ 

ʨʘʩʯʠʩʪʢʝ ʢʦʧʳʪʘ ʠ ʜʦʣʞʥʦʛʦ ʝʞʝʜʥʝʚʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʛʜʘ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʨʝʟʘʝʪʩʷ ʙʦʢʦʚʳʝ ʙʦʨʦʟʜʳ ʚ ʦʙʣʘʩʪʠ 

ʟʘʚʦʨʦʪʥʳʭ ʫʛʣʦʚ, ʧʣʦʭʦ ʠʣʠ ʩʦʚʩʝʤ 

ʦʪʩʫʪʩʪʚʫʝʪ ʢʨʶʯʢʦʚʘʥʠʝ ʢʦʧʳʪ, ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ, ʧʨʦʠʩʭʦʜʠʪ ʩʢʦʧʣʝʥʠʝ ʤʦʯʠ, 

ʥʘʚʦʟʘ ʚ ʦʙʣʘʩʪʠ ʟʘʚʦʨʦʪʥʳʭ ʫʛʣʦʚ.  

ɺ 42 ʩʣʫʯʘʷʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠ 

ʛʥʠʝʥʠʝ ʩʪʨʝʣʢʠ ʥʘ ʢʦʧʳʪʘʭ ʩ ʚʳʩʦʢʦʡ ʠ 

ʫʟʢʦʡ ʧʷʪʢʦʡ. ʈʘʙʦʪʘ ʢʦʧʳʪʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʧʨʠ ʫʟʢʦʤ ʢʦʧʳʪʝ ʥʘʨʫʰʘʝʪʩʷ, 

ʪ.ʢ. ʦʥʦ ʤʝʥʴʰʝ ʘʤʦʨʪʠʟʠʨʫʝʪ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʧʨʠ 

ʦʪʪʘʣʢʠʚʘʥʠʠ, ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʘʧʣʠʚʘʪʴʩʷ ʛʨʷʟʠ, ʧʦʚʳʰʘʷ 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ [1, 2, 5]. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, 

ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʩʣʫʯʘʝʚ ʛʥʠʝʥʠʷ ʩʪʨʝʣʢʠ ʥʘ ʢʦʧʳʪʘʭ 

ʛʨʫʜʥʳʭ ʠ ʪʘʟʦʚʳʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʤʳ ʥʝ 

ʦʙʥʘʨʫʞʠʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʪʘ ʧʘʪʦʣʦʛʠʷ ʤʦʞʝʪ ʚ 

ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʚʦʟʥʠʢʘʪʴ, ʢʘʢ ʥʘ ʢʦʧʳʪʘʭ 

ʛʨʫʜʥʳʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʪʘʢ ʠ ʥʘ ʪʘʟʦʚʳʭ. ʇʦ 

ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʧʨʠʟʥʘʢʦʤ ʥʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʞʠʚʦʪʥʦʛʦ. ʂʦʛʜʘ ʣʦʰʘʜʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʪ ʚ ʜʝʥʥʠʢʘʭ, ʦʥʘ 

ʥʘʭʦʜʠʪʩʷ ʚʦʢʨʫʛ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ, ʢʦʨʤʘ, 

ʘ ʪʘʢʞʝ ʤʦʯʠ ʠ ʥʘʚʦʟʘ. ɼʣʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʘʤʤʠʘʢʘ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʨʝʞʜʝʥʠʶ ʩʪʨʝʣʢʠ ʠ, ʪʝʤ ʩʘʤʳʤ, ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʘʞʝʥʠʶ ʚʨʝʜʥʳʤʠ 

ʦʨʛʘʥʠʟʤʘʤʠ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʮʝʥʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʛʥʠʝʥʠʷ ʩʪʨʝʣʢʠ ʢʦʧʳʪʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʚʩʪʨʝʯʘʝʤʦʡ ʧʘʪʦʣʦʛʠʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʥʦʩʧʦʨʪʠʚʥʳʭ ʢʣʫʙʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʛʣʷʜʥʦ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʨʝʜʠ ʟʘʙʦʣʝʚʘʥʠʡ ʜʠʩʪʘʣʴʥʦʛʦ 

ʦʪʜʝʣʘ ʢʦʥʝʯʥʦʩʪʝʡ ʛʥʠʝʥʠʝ ʩʪʨʝʣʢʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʫ 

ʣʦʰʘʜʝʡ. ʇʨʘʚʠʣʴʥʳʡ ʫʭʦʜ ʟʘ ʢʦʧʳʪʘʤʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʝʥ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʦʡ 

ʩʪʨʝʣʢʠ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʚʝʨʷʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʦʧʳʪ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʠʤʝʶʱʠʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʜʦʩʪʘʪʦʯʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ, ʧʦʟʚʦʣʷʶʱʠʝ ʪʦʯʥʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʥʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʙʣʘʩʪʠ 

ʩʪʨʝʣʢʠ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʴ ʤʝʨʳ ʜʣʷ ʢʫʧʠʨʦʚʘʥʠʷ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ.  

 

CLINICAL MANIFESTATION OF FROG THRUSH IN HORSES 

 

Kirillov A.A., Stecolnikov A.A. 

Summary 

 

The aim of our research was to assess the spread of limb diseases, visualise the clinical 

picture of frog hoof thrush as the most common pathology in the conditions of equestrian sports 

clubs in St. Petersburg and the Leningrad region. 

The obtained results clearly prove that among the diseases of the distal limbs frog hoof 

thrush is the most common pathology in horses. Proper hoof care is strategically important for 

maintaining a healthy frog, for which it is necessary to entrust hoof maintenance to specialists with 

appropriate education and sufficient practical experience, allowing to accurately diagnose by 

clinical signs the presence of a pathological process in the frog at an early stage and, if necessary, 

take measures to stop the pathological focus. 
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ʆʙʲʝʢʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʘʜʘʧʪʘʮʠʠ ʯʝʣʦʚʝʢʘ ʥʘʨʷʜʫ ʩ ʫʨʦʚʥʝʤ ʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ 

ʥʫʪʨʠʪʠʚʥʦʛʦ ʩʪʘʪʫʩʘ. ɼʣʷ ʝʛʦ ʘʥʘʣʠʟʘ ʥʘ 

ʢʘʞʜʦʤ ʵʪʘʧʝ ʦʥʪʦʛʝʥʝʟʘ ʥʘʨʷʜʫ ʩ 

ʤʝʪʦʜʘʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʠ ʧʨʠʝʤʣʝʤ 

ʩʦʚʨʝʤʝʥʥʳʡ ʤʝʪʦʜ ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ, 

ʢʦʪʦʨʳʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʪʨʘʞʘʝʪ ʩʦʩʪʘʚ 

ʪʝʣʘ ï ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʷ ʝʛʦ ʤʳʰʝʯʥʦʡ ʠ 

ʞʠʨʦʚʦʡ ʪʢʘʥʝʡ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʜʚʘ 

ʤʝʪʦʜʘ ʪʦʯʥʦ ʦʪʨʘʞʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʩʪʘʪʫʩ ʠ ʥʘʨʫʰʝʥʠʷ ʥʫʪʨʠʪʠʚʥʦʛʦ ʩʪʘʪʫʩʘ 

ʦʨʛʘʥʠʟʤʘ, ʦʧʨʝʜʝʣʷʷ ʨʠʩʢ ʫʭʫʜʰʝʥʠʷ ʠʣʠ 

ʫʪʨʘʪʳ ʟʜʦʨʦʚʴʷ [1]. 

ʌʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʞʠʚʳʭ ʩʠʩʪʝʤ ʟʘʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʜʝʡʩʪʚʠʷ 

ʤʝʪʦʜʘ ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʷ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ 

ʤʝʭʘʥʠʟʤʦʚ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʥʘ ʫʨʦʚʥʝ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʢʘʢ 

ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ 

ʠʟʤʝʥʷʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʝʡʩʪʚʠʷ 

ʚʥʝʰʥʝʡ ʯʘʩʪʦʪʳ ʪʦʢʘ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ 

ʥʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ 

[1]. ʄʝʪʦʜ ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ ʥʘʧʨʘʚʣʝʥ 

ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ, ʦʮʝʥʢʘ ʨʠʩʢʘ 

ʩʜʚʠʛʦʚ ʥʫʪʨʠʪʠʚʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ ʚ 

ʦʥʪʦʛʝʥʝʟʝ. ɺ ʝʛʦ ʦʩʥʦʚʝ ʣʝʞʠʪ ʧʨʦʮʝʩʩ 

ʨʝʛʠʩʪʨʘʮʠʠ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʠʤʧʝʜʘʥʩʘ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʬʠʢʩʘʮʠʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʝʣʘ 

ʯʝʣʦʚʝʢʘ. ʊʘʢ, ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ, ʢʘʢ 

ʧʦʯʢʠ ʠ ʣʸʛʢʠʝ, ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʦʨʛʘʥʠʟʤʝ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʠʭ ʢʨʦʚʝ- ʠʣʠ ʚʦʟʜʫʭʦʥʘʧʦʣʥʝʥʠʷ 

ʧʨʠ ʩʜʚʠʛʘʭ ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʣʢʦʚ ʠ 

ʵʣʝʢʪʨʦʣʠʪʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ, ʣʠʤʬʝ; 

ʤʳʰʝʯʥʳʝ ʪʢʘʥʠ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 

ʠʭ ʩʦʢʨʘʱʝʥʠʷ [1]. ʄʝʪʦʜ 

ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ ʧʨʠʝʤʣʝʤ ʜʣʷ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʝʣʘ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ ʥʘ 

ʦʨʛʘʥʥʦʤ ʠ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʷʭ, ʠʤʝʝʪ 

ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ, ʪʘʢ ʢʘʢ ʝʛʦ ʜʘʥʥʳʝ ʩʣʫʞʘʪ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ ʚ ʜʠʝʪʦʣʦʛʠʠ ʠ 

ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ, ʚ ʨʘʟʣʠʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʟʜʝʣʦʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʠ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ. ʇʨʠ ʵʪʦʤ 

ʙʠʦʠʤʧʝʜʘʩʦʤʝʪʨʠʷ ʬʦʨʤʠʨʫʝʪ 

ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ, ʦʪʨʘʞʘʷ ʫʨʦʚʝʥʴ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʝʛʦ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʙʦʣʠʟʤʘ 

ï ʙʝʣʢʦʚʦʛʦ, ʞʠʨʦʚʦʛʦ ʠ ʚʦʜʥʦʛʦ [7]. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʛʨʫʧʧʦʚʳʝ 

ʧʦʣʦʚʦʟʨʘʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʝʪʘʙʦʣʠʟʤʘ 

ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʠʥʪʝʨʚʘʣʘʤʠ ʦʥʪʦʛʝʥʝʟʘ ʠ ʠʭ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ. ʊʘʢ, 

ʦʮʝʥʢʘ ʪʝʢʫʱʝʛʦ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʦʥʪʦʛʝʥʝʟʘ 

ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʪʝʤʧ ʝʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʫʨʦʚʝʥʴ ʟʜʦʨʦʚʴʷ, 

ʨʝʟʝʨʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʪʝʧʝʥʴ ʨʠʩʢʘ 

ʧʨʦʷʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʦʨʛʘʥʠʟʤʘ 

[3].  

ʇʨʠʤʝʥʷʷ ʤʝʪʦʜ 
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ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ ʠ ʪʨʸʭʤʝʨʥʳʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʪʝʣʘ ʯʝʣʦʚʝʢʘ, 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ ʦʙʣʘʩʪʴ ʩʜʚʠʛʦʚ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʝʣʘ ʯʝʣʦʚʝʢʘ, ʜʦʧʦʣʥʷʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʤʝʪʦʜʦʚ 

ʘʥʪʨʦʧʦʤʝʪʨʠʠ; ʤʘʪʝʤʘʪʠʯʝʩʢʠ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ ʦʙʣʘʩʪʠ ʠʟʤʝʥʝʥʠʷ ʝʛʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʚʳʰʘʝʪ 

ʟʥʘʯʝʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʝʣʘ, ʙʘʣʘʥʩʘ ʝʛʦ 

ʞʠʜʢʠʭ ʩʨʝʜ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʵʥʝʨʛʦʦʙʤʝʥʘ, ʦʮʝʥʢʠ ʨʠʩʢʘ ʥʘʨʫʰʝʥʠʡ 

ʤʝʪʘʙʦʣʠʟʤʘ ʫ ʣʠʮ c ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ 

ʪʝʣʘ ʠʣʠ ʦʞʠʨʝʥʠʝʤ [5]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ 

ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʠʤʧʝʜʘʥʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʝʪʦʜʘʤʠ 

ʘʥʪʨʦʧʦʤʝʪʨʠʠ ʜʣʷ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

ʥʘʩʝʣʝʥʠʷ ʶʥʦʰʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʛ. 

ɹʝʣʛʦʨʦʜʘ ʚ ʫʩʣʦʚʥʦ-ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʫʯʝʪʦʤ 

ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʦʛʣʘʩʠʷ ʫʯʘʩʪʚʦʚʘʣʠ 18-29 

ʣʝʪ ʤʫʞʯʠʥʳ (n=156) ʠ ʞʝʥʱʠʥʳ (n=233), 

ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʝ ʥʘ ʤʦʤʝʥʪ ʠʭ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʶʱʠʝ ʚ 

ʛ. ɹʝʣʛʦʨʦʜ (ʈʦʩʩʠʷ). 

ʇʨʦʚʝʜʝʥʳ 3 ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʣʠ ʦʧʨʦʩ 

ʦʙʩʣʝʜʫʝʤʳʭ, ʬʠʢʩʠʨʦʚʘʣʠ ʠʭ ʘʥʢʝʪʥʳʝ 

ʜʘʥʥʳʝ (ʧʦʣ, ʜʘʪʘ ʨʦʞʜʝʥʠʷ), ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʤʘʪʦʤʝʪʨʠʠ: ʨʦʩʪ ʠ ʤʘʩʩʫ ʪʝʣʘ, 

ʦʢʨʫʞʥʦʩʪʴ ʪʘʣʠʠ ʠ ʙʝʜʝʨ; ʬʠʟʠʦʤʝʪʨʠʠ ï 

ʧʘʨʘʤʝʪʨʳ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʞʠʟʥʝʥʥʦʡ ʝʤʢʦʩʪʠ ʣʝʛʢʠʭ, ʜʳʭʘʪʝʣʴʥʦʡ 

ʵʢʩʢʫʨʩʠʠ (ʩʤ), ʯʘʩʪʦʪʳ ʧʫʣʴʩʘ (ʤʠʥ-1) ʠ 

ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ (ʤʠʥ-1). ɺʪʦʨʦʡ ï 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚʳʧʦʣʥʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ 

ʦʮʝʥʢʠ ʩʦʩʪʘʚʘ ʪʝʣʘ ʯʝʣʦʚʝʢʘ (Body 

Composition Guide for InnerScan, 2008) ʩ 

ʬʠʢʩʘʮʠʝʡ ʪʝʢʫʱʠʭ ʥʘ ʤʦʤʝʥʪ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʤʧʝʜʘʥʩʘ 

(ʊʘʙʣʠʮʘ 1). 

ʆʧʨʝʜʝʣʷʣʠ ʩʪʘʥʜʘʨʪʥʫʶ ʤʘʩʩʫ 

ʪʝʣʘ (ʄʊ), ʢʘʢ ʩʫʤʤʫ ʞʠʨʦʚʦʡ (ɾʄʊ) ʠ 

ʙʝʟʞʠʨʦʚʦʡ (ɹʄʊ) ʤʘʩʩʳ. ʈʘʟʦʚʳʝ ʜʘʥʥʳʝ 

ʧʦ ʢʘʞʜʦʤʫ ʫʯʘʩʪʥʠʢʫ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʥʦʩʠʣʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʦʟʨʘʩʪʥʦ-

ʧʦʣʦʚʳʝ ʪʘʙʣʠʮʳ ʨʘʟʦʚʳʭ ʠʟʤʝʨʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʪʝʣʘ. ʆʮʝʥʠʚʘʣʠ ʬʠʟʠʯʝʩʢʠʡ 

ʪʠʧ ʠ ʦʧʨʝʜʝʣʷʣʠ ʩʫʤʤʘʨʥʳʡ ʧʨʦʮʝʥʪ 

ʦʪʢʣʦʥʝʥʠʷ ʬʠʢʩʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ 

ʥʦʨʤʳ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 9 ʠʭ ʚʠʜʦʚ: ˉ 2 

(ʧʦʣʥʳʡ), ˉ 3 (ʧʣʦʪʥʳʡ), ˉ 4 

(ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʨʝʥʠʨʦʚʘʥʥʳʡ), ˉ 5 

(ʦʪʢʣʦʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʪʠʧʘ ʦʪ ʥʦʨʤʳ), 

 ̄ 6 (ʩʪʘʥʜʘʨʪʥʦ ʤʫʩʢʫʣʠʩʪʳʡ), ˉ 7 

(ʭʫʜʦʡ), ˉ 8 (ʩʪʘʥʜʘʨʪʥʦ ʤʫʩʢʫʣʠʩʪʳʡ), ˉ 

9 (ʦʯʝʥʴ ʤʫʩʢʫʣʠʩʪʳʡ).  

ʇʦ ʠʪʦʛʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʢʘʞʜʦʛʦ 

ʫʯʘʩʪʥʠʢʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʠ ʜʘʪʳ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʦʜʘ ʩʪʨʦʠʣʠ 

ʪʦʯʝʯʥʳʝ ʜʠʘʛʨʘʤʤʳ ï ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʦʚʦʡ 

ʬʠʢʩʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʝ 

ʦʪʨʘʞʘʶʪ ʝʛʦ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʥʘ 

ʤʦʤʝʥʪ ʠʭ ʠʟʤʝʨʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 1 ï ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʧʦ ʜʘʥʥʳʤ ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ  

ˉ ʩʪʨʦʢʠ ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ ʯʝʣʦʚʝʢʘ, ʝʜ. ʠʟʤ.  

1 ʄʘʩʩʘ ʪʝʣʘ, ʢʛ 

2 ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʞʠʨʘ ʦʨʛʘʥʠʟʤʘ, % 

3 ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʦʨʛʘʥʠʟʤʝ, % 

4 ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠ,̫ ʤʠʥʝʨʘʣʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʢʛ 

5 ʄʳʰʝʯʥʘʷ ʤʘʩʩʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʢʛ 

6 ʌʠʟʠʯʝʩʢʠʡ ʪʠʧ ˉ (ʦʪ 1 ʜʦ 9) 

7 ʆʩʥʦʚʥʦʡ ʦʙʤʝʥ ʢʢʘʣ/ʩʫʪ (ʢɼʞ/ʩʫʪ) 

8 ɹʠʦʣʦʛʠʯʝʩʢʠʡ (ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ) ʚʦʟʨʘʩʪ, ʣʝʪ 

9 ʉʦʜʝʨʞʘʥʠʝ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʘ ʝʜ. (% ʦʪ ʩʪʨʦʢʠ 2) 

 

ɼʣʷ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʩʜʚʠʛʦʚ 

ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ 

ʯʝʣʦʚʝʢʘ ʥʘʙʣʶʜʘʣʠ ʝʛʦ ʨʘʟʚʠʪʠʝ ʚ 

ʜʠʥʘʤʠʢʝ ʩ ʬʠʢʩʘʮʠʝʡ ʨʷʜʘ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚ 

ʧʨʦʠʟʚʦʣʴʥʦ ʚʟʷʪʳʭ ʚʨʝʤʝʥʥʳʭ 

ʠʥʪʝʨʚʘʣʘʭ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʯʝʨʝʟ ʨʘʟʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ 

ʦʮʝʥʠʚʘʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʥʫʪʨʠʪʠʚʥʦʛʦ 



96  

ʩʪʘʪʫʩʘ ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ 

ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ 

ʟʘʥʠʤʘʣʠʩʴ ʩʧʦʨʪʦʤ. ʅʦ, ʩ ʥʘʯʘʣʦʤ 

ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʥʠ ʩʪʘʣʠ 

ʨʝʛʫʣʷʨʥʦ ʧʦʩʝʱʘʪʴ ʪʨʝʥʘʞʝʨʥʳʡ ʟʘʣ ʩ 

ʮʝʣʴʶ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʚ ʪʝʯʝʥʠʝ 

ʛʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʭʵʪʘʧʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʮʝʣʝʥʦ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʜʠʟʘʡʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʝʛʦ ʢʦʨʨʝʢʪʠʨʦʚʢʫ 

ʩ ʦʩʚʦʝʥʠʝʤ ʤʝʪʦʜʠʢ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʢ ʠʥʳʤ ʚʦʟʨʘʩʪʥʦ-ʧʦʣʦʚʳʤ 

ʛʨʫʧʧʘʤ ʥʘʩʝʣʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʠʥʘʤʠʢʘ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʨʝʭ 

ʠʟʤʝʨʝʥʠʷʭ ï ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʝʨʝʟ 

6 ʤʝʩʷʮʝʚ ʫ ʤʫʞʯʠʥ, ʯʝʨʝʟ 2 ʤʝʩʷʮʘ ʫ 

ʞʝʥʱʠʥ, ʯʝʨʝʟ 12 ʤʝʩʷʮʝʚ ʫ ʦʙʝʠʭ ʛʨʫʧʧ 

(ʊʘʙʣʠʮʘ 2, 3). ʋʩʨʝʜʥʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʤʘʩʩʳ ʪʝʣʘ ʫ ʤʫʞʯʠʥ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ï 

ʯʝʨʝʟ 170 ʩʫʪʦʢ ʩʥʠʟʠʣʠʩʴ ʥʘ 11,9 ʢʛ. ʅʦ 

ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʤʘʩʩʘ ʪʝʣʘ ʧʨʝʚʳʩʠʣʘ 

ʠʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ 3,3 ʢʛ. ɸʥʘʣʦʛʠʯʥʦ 

ʠʟʤʝʥʷʣʩʷ ʧʨʦʮʝʥʪ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ 

ʞʠʨʘ ʫ ʤʫʞʯʠʥ (ʊʘʙʣʠʮʘ 2). ɺ ʪʝʯʝʥʠʝ 

ʛʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ ʤʫʞʯʠʥ ʦʪʤʝʯʝʥʘ 

ʥʘʠʤʝʥʝʝ ʚʳʨʘʞʝʥʥʘʷ ʜʠʥʘʤʠʢʘ 

ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ, ʥʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʦʥʘ 

ʙʳʣʘ ʙʦʣʝʝ ʟʥʘʯʠʤʦʡ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ï 

ʦʩʦʙʝʥʥʦ ʚ ʬʝʚʨʘʣʝ, ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʚ 

ʦʨʛʘʥʠʟʤʝ ʥʘ 0,5 ʢʛ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ ʠ 

ʠʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʅʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚ 

ʩʝʥʪʷʙʨʝ, ʜʣʷ 32,1 % ʤʫʞʯʠʥ ʙʳʣ 

ʭʘʨʘʢʪʝʨʝʥ ʪʠʧ ˉ 5 ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ 

ʥʦʨʤʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʪʠʧʘʤʠ ˉ 2 ʫ 12,2 %; 

ˉ 3 ʫ 6,4 %; ˉ 4 ʫ 2,6 %; ˉ 6 ʫ 3,2 %; ˉ 7 

ʫ 4,5 %; ˉ 8 ʫ 5 %). ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʦʩʥʦʚʥʦʡ ʦʙʤʝʥ ʫ ʤʫʞʯʠʥ ʚ ʩʨʝʜʥʝʤ ʚ 

ʩʫʪʢʠ ʩʥʠʟʠʣʩʷ ʥʘ 285 ʢʢʘʣ, ʚ 

ʧʦʩʣʝʜʫʶʱʠʡ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʦʥ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʩʷ ʢ ʠʩʭʦʜʥʦʤʫ ʫʨʦʚʥʶ. 

ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ 19-20-

ʣʝʪʥʠʭ ʤʫʞʯʠʥ ʩʦʩʪʘʚʠʣ 12 ʣʝʪ ʚ ʥʘʯʘʣʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʦʩʝʥʴʶ) ʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

(ʬʝʚʨʘʣʝ), ʥʦ ʚ ʢʦʥʮʝ ʛʦʜʘ ʦʥ ʫʚʝʣʠʯʠʣʩʷ 

ʥʘ 3 ʛʦʜʘ, ʩʦʩʪʘʚʠʚ 15 ʣʝʪ, ʩʦʦʪʚʝʪʩʪʚʫʷ 

ʙʦʣʝʝ ʩʪʘʨʰʝʤʫ ʧʦ ʧʘʩʧʦʨʪʫ ʚʦʟʨʘʩʪʫ ï 28 

ʣʝʪ. ʂ ʢʦʥʮʫ ʛʦʜʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʦʨʛʘʥʠʟʤʝ 

ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʘ ʚʦʟʨʦʩʣʦ ʚ 3 ʨʘʟʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʙʦʣʝʝ ʩʪʘʨʰʝʤʫ ʚʦʟʨʘʩʪʫ. 

 

ʊʘʙʣʠʮʘ 2 ï ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 18-25-ʣʝʪʥʠʭ 

ʤʫʞʯʠʥ ʧʦ ʫʩʨʝʜʥʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ 

 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ 

ʜʠʥʘʤʠʢʠ ʤʝʪʘʙʦʣʠʟʤʘ ʫ ʞʝʥʱʠʥ. ʋ 46,8 

% ʞʝʥʱʠʥ ʬʠʟʠʯʝʩʢʦʛʦ ʪʠʧʘ ˉ 5 

ʚʳʷʚʣʝʥʳ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤ ,r ʠʟ ʥʠʭ: ˉ 

1 (ʩʢʨʳʪʘʷ ʧʦʣʥʦʪʘ) ʫ 0,4 %; ˉ 2 (ʧʦʣʥʳʡ) 

ï 24,0 %; ˉ 3 (ʧʣʦʪʥʳʡ) ï 3,9 %; ˉ 4 

(ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʨʝʥʠʨʦʚʘʥʥʳʡ) ï 3,9 %; ˉ 

6 (ʩʪʘʥʜʘʨʪʥʦ ʤʫʩʢʫʣʠʩʪʳʡ) ï 3,4 %; ˉ 7 

(ʭʫʜʦʡ) ï 2,1 %; ˉ 8 (ʭʫʜʦʡ ʤʫʩʢʫʣʠʩʪʳʡ) 

ï 24,0 %; ˉ 9 (ʦʯʝʥʴ ʤʫʩʢʫʣʠʩʪʳʡ) ï 0,9 

%. ʇʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʜʘʥʥʳʤ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʩʪʨʦʠʣʠ 

ʪʦʯʝʯʥʳʝ ʜʠʘʛʨʘʤʤʳ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ 

ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠʭ ʪʝʣʘ 

ʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʈʠʩʫʥʦʢ 1 ʠ 2). 

 ̄

ʧ/ʧ 

ʇʘʨʘʤʝʪʨʘ, ʝʜ. ʠʟʤ. ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʠʩʭʦʜʥʳʝ 

(ʩʝʥʪʷʙʨʴ) 

ʯʝʨʝʟ 170 

ʩʫʪ. 

(ʬʝʚʨʘʣʴ) 

ʯʝʨʝʟ 361 ʩʫʪ. 

(ʩʝʥʪʷʙʨʴ) 

1 ʄʘʩʩʘ ʪʝʣʘ, ʢʛ 70,4 58,5 73,7 

2 ɾʠʨ ʦʙʱʠʡ, %, 9,1 8,7 13,6 

3 ɺʦʜʘ, % 65,5 66,8 64,4 

4 ʂʘʣʴʮʠʡ, ʤʠʥʝʨʘʣʳ, ʢʛ 3,2 2,7 3,2 

5 ʄʘʩʩʘ ʤʳʰʝʯʥʘʷ, ʢʛ 60,8 50,7 60,5 

6 ʊʠʧ ʬʠʟʠʯʝʩʢʠʡ, ˉ 5 8 6 

7 ʆʩʥʦʚʥʦʡ ʦʙʤʝʥ, ʢʢʘʣ/ʩʫʪ 1885 1592 1855 

8 ɺʦʟʨʘʩʪ, ʣʝʪ 20 19 28 

9 ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ, ʣʝʪ 12 12 15 

10 ɾʠʨ ʚʠʩʮʝʨʘʣʴʥʳʡ, % 1,0 1,0 3,0 
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ʊʘʙʣʠʮʘ 3 ï ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 18-25-ʣʝʪʥʠʭ 

ʞʝʥʱʠʥ ʧʦ ʫʩʨʝʜʥʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ 

 

  
 

ʈʠʩʫʥʦʢ 1 ï ɿʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʦʨʛʘʥʠʟʤʘ ʫ ʤʫʞʯʠʥ 18-29 ʣʝʪ: ɸ ï ʤʘʩʩʳ ʪʝʣʘ 

ʠ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ; ɹ ï ʦʙʱʝʛʦ ʞʠʨʘ ʠ ʚʦʟʨʘʩʪʘ 

  
ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʦʨʛʘʥʠʟʤʘ ʫ ʞʝʥʠɦʥ 18-29 ʣʝʪ: ɸ ï ʠʥʜʝʢʩʘ 

ʪʝʣʘ ʠ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʘ; ɹ ï ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʠ ʦʙʱʝʛʦ ʞʠʨʘ 

 

 ̄

ʧ/ʧ 

 

ʇʘʨʘʤʝʪʨʘ, ʝʜ. ʠʟʤ. 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʠʩʭʦʜʥʳʝ 

(ʠʶʣʴ) 

ʯʝʨʝʟ 63 ʩʫʪ. 

(ʩʝʥʪʷʙʨʴ) 

ʯʝʨʝʟ 365 ʩʫʪ. 

(ʘʚʛʫʩʪ) 

1 ʄʘʩʩʘ ʪʝʣʘ, ʢʛ 54,2 58,5 57,5 

2 ɾʠʨ ʦʙʱʠʡ, %,  17,0 8,7 19,9 

3 ɺʦʜʘ, % 58,1 66,8 56,2 

4 ʂʘʣʴʮʠʡ, ʤʠʥʝʨʘʣʳ, ʢʛ 2,3 2,7 2,3 

5 ʄʘʩʩʘ ʤʳʰʝʯʥʘʷ, ʢʛ 42,7 50,7 43,7 

6 ʊʠʧ ʬʠʟʠʯʝʩʢʠʡ, ˉ 5 8 8 

7 ʆʩʥʦʚʥʦʡ ʦʙʤʝʥ, ʢʢʘʣ/ʩʫʪ 1391 1592 1413 

8 ɺʦʟʨʘʩʪ, ʣʝʪ 18 19 19 

9 ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ, ʣʝʪ 12 12 12 

10 ɾʠʨ ʚʠʩʮʝʨʘʣʴʥʳʡ, % 1,0 1,0  



98  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʤʝʪʦʜ ʦʪʤʝʯʘʝʪ 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʳʭ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʠ ʠʭ 

ʢʦʨʨʝʢʮʠʠ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʘʨʘʤʝʪʨʳ ʜʠʥʘʤʠʢʠ ʥʫʪʨʠʪʠʚʥʦʛʦ 

ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʟʜʦʨʦʚʴʷ, ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʣʶʙʦʤ ʚʦʟʨʘʩʪʥʦʤ ʵʪʘʧʝ 

ʨʘʟʚʠʪʠʷ, ʢʘʢ ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩ ʫʯʝʪʦʤ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʤʝʪʦʜʦʚ ʩʦʤʘʪʦʤʝʪʨʠʠ, ʪʘʢ ʠ 

ʚ ʩʦʯʝʪʘʥʠʠ ʠʭ ʩ ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʢʦʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ 

ʦʮʝʥʠʪʴ ʫ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʷʜʘ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʙʦʣʠʟʤʘ 

ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʝʛʦ 

ʜʠʥʘʤʠʢʫ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥ ʛʦʜʘ, 

ʢʣʠʤʘʪʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ, ʜʦʟʠʨʦʚʘʥʥʳʭ ʩʧʦʨʪʠʚʥʳʭ 

ʟʘʥʷʪʠʡ, ʨʝʞʠʤʘ ʠ ʢʘʯʝʩʪʚʘ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʠʪʘʥʠʷ, ʨʝʛʠʦʥʘ ʧʨʦʞʠʚʘʥʠʷ ʠ ʜʨ. 
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ʆʎɽʅʂɸ ʅʋʊʈʀʊʀɺʅʆɻʆ ʉʊɸʊʋʉɸ ʉʊʋɼɽʅʊʆɺ ʇʆ ʇɸʈɸʄɽʊʈɸʄ 

ɹʀʆʀʄʇɽɼɸʅʉʆʄɽʊʈʀʀ 

 

ʂʦʨʥʝʝʚ ɸ.ɸ., ʍʦʨʦʣʴʩʢʘʷ ɽ.ʅ., ʇʦʛʨʝʙʥʷʢ ʊ.ɸ., ɸʨʪʠʱʝʚʘ ɽ.ʉ., ɺʦʩʢʦʙʦʡʥʠʢʦʚ ɸ.ɺ., 

ʉʫʰʢʦʚʘ ɼ.ʅ. 

ʈʝʟʶʤʝ 

 

ʌʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʚʳʭ ʩʠʩʪʝʤ ʟʘʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʜʝʡʩʪʚʠʷ 

ʤʝʪʦʜʘ ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʥʘ ʫʨʦʚʥʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʠʤʧʝʜʘʥʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʝʪʦʜʘʤʠ 

ʘʥʪʨʦʧʦʤʝʪʨʠʠ ʜʣʷ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʶʥʦʰʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʄʝʪʦʜ 

ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ ʧʨʠʝʤʣʝʤ ʜʣʷ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʝʣʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʦʨʛʘʥʥʦʤ ʠ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʷʭ, ʠʤʝʝʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ, ʪʘʢ ʢʘʢ ʝʛʦ ʜʘʥʥʳʝ ʩʣʫʞʘʪ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ ʚ ʜʠʝʪʦʣʦʛʠʠ ʠ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ, ʚ 

ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʟʜʝʣʦʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ. ʇʨʠ ʵʪʦʤ 

ʙʠʦʠʤʧʝʜʘʩʦʤʝʪʨʠʷ ʬʦʨʤʠʨʫʝʪ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ, 

ʦʪʨʘʞʘʷ ʫʨʦʚʝʥʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʝʛʦ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʙʦʣʠʟʤʘ ï ʙʝʣʢʦʚʦʛʦ, ʞʠʨʦʚʦʛʦ ʠ 

ʚʦʜʥʦʛʦ.  

 

ASSESSMENT OF NUTRITIONAL STATUS STUDENTS ON BIOIMPEDANCE 

PARAMETERS 

 

Korneev A.A., Khorolskaya E.N., Pogrebnyak T.A., Artishcheva E.S., Vosboynikov A.V., 

Sushkova D.N. 

Summary 

 

The physical principles of the organization of living systems are the basis for the 

bioimpedance measurement method, which allows us to assess the activity of self-regulation 

mechanisms at the level of neurophysiological processes. The paper presents a methodology for the 

use of bioimpedant studies in combination with anthropometry methods for gender and age groups 

of the youth population. The bioimpedance measurement method is acceptable for the biochemical 

analysis of the body, the functional status of the body at the organ and system levels, has theoretical 

and practical significance, since its data serve as a guide for the correct organization of the training 

process, the organization of nutrition in dietetics and endocrinology, in various areas of preventive 

and sports medicine. At the same time, bioimpedasometry forms an objective assessment of the 

functional status of the body, reflecting the level and intensity of its metabolic processes ï protein, 

fat and water. 
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ʇʈʆɻʅʆɿ ʇʃɽʄɽʅʅʆʁ ʎɽʅʅʆʉʊʀ ʇʆʊʆʄʉʊɺɸ ɺ ʇʆʇʋʃʗʎʀʀ ʂʈʋʇʅʆɻʆ 

ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ ʇʆ ʈɽɿʋʃʔʊɸʊɸʄ ɻɽʅʆʄʅʆʁ ʆʎɽʅʂʀ ʈʆɼʀʊɽʃɽʁ 

 

ʂʦʱʘʝʚ ɸ.ɻ. ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ɻʳʨʥʝʮ ɽ.ɸ. ï ʘʩʧʠʨʘʥʪ 

 

ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʊ. ʊʨʫʙʠʣʠʥʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʛʝʥʦʤʥʘʷ ʦʮʝʥʢʘ, ʧʣʝʤʝʥʥʘʷ ʮʝʥʥʦʩʪʴ, 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʟʘʢʨʝʧʣʝʥʠʝ ʙʳʢʦʚ, ʧʨʦʛʥʦʟ 

Keywords: dairy cattle, genomic evaluation, breeding value, genetic potential, parents 

meeting, prognosis 

 

ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʮʝʩʩʫ 

ʘʥʘʣʠʟʘ ɼʅʂ, ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʞʠʚʦʪʥʦʛʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʩʝʣʝʢʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʩ ʧʝʨʚʳʭ ʜʥʝʡ 

ʞʠʟʥʠ. ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʧʨʦʠʟʚʝʣ 

ʨʝʚʦʣʶʮʠʶ ʚ ʦʪʨʘʩʣʠ, ʧʨʝʜʦʩʪʘʚʠʚ ʪʦʯʥʫʶ 

ʠ ʥʘʜʝʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʟʜʦʨʦʚʴʝ ʠ ʬʝʨʪʠʣʴʥʦʩʪʠ 

[2, 3, 5, 7, 8, 10-13]. 

ʇʦʤʠʤʦ ʚʳʜʝʣʝʥʠʷ ʣʫʯʰʠʭ ʠ 

ʭʫʜʰʠʭ ʞʠʚʦʪʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ 

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦʜʙʦʨ 

ʙʳʢʦʚ ʥʘ ʩʪʘʜʝ. ʊʘʢ, ʚ ʩʣʫʯʘʝ ʥʠʟʢʦʛʦ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫʜʦʷ ʠʣʠ 

ʠʥʜʝʢʩʘ ʩʪʝʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʢʨʝʧʣʝʥʠʝ ʛʨʫʧʧʳ ʙʳʢʦʚ ʩ ʚʳʩʦʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʜʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ [1, 4, 6, 9]. 

ʆʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ 

ʥʝʨʝʰʝʥʥʳʤ ʚʦʧʨʦʩ ʪʦʯʥʦʩʪʠ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʦʚ 

ʧʦʪʦʤʩʪʚʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʥʦʤʥʦʡ 

ʦʮʝʥʢʠ ʨʦʜʠʪʝʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣ ʘʥʘʣʠʟ 

ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʠʟʥʘʢʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ 

ʨʦʜʠʪʝʣʷʤ, ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʛʝʥʦʤʥʦʡ ʦʮʝʥʢʠ ʧʦʪʦʤʩʪʚʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 2020 ʧʦ 2024 ʛʛ. 

ʥʘ ʢʘʬʝʜʨʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ ʠ 

ʙʠʦʬʠʟʠʢʠ ʌɻɹʆʋ ɺʆ ʂʫʙʘʥʩʢʠʡ ɻɸʋ. 

ʆʧʳʪʳ ʥʘ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʆʆʆ 

çʋʨʦʞʘʡ XXI ʚʝʢè (ɹʨʶʭʦʚʝʮʢʠʡ ʨʘʡʦʥ, 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ). ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʪʝʣʢʠ ʠ 

ʧʝʨʚʦʪʝʣʢʠ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ.  

ɻʝʥʦʤʥʫʶ ʦʮʝʥʢʫ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʙʘʟʳ ʛʝʥʦʪʠʧʦʚ ʠ ʬʝʥʦʪʠʧʦʚ 

CDCB (Council of Dairy Cattle Breeding / 

ʉʦʚʝʪ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ) ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ Neogen. ɺʩʝʛʦ ʧʦʣʫʯʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ 757 ʨʦʜʠʪʝʣʴʩʢʠʭ çʪʨʦʝʢè 

(ʛʝʥʦʪʠʧʠʨʦʚʘʥʥʳʝ ʪʝʣʢʘ, ʦʪʝʮ, ʤʘʪʴ). ʊ.ʢ. 

ʢʣʶʯʝʚʳʝ ʧʨʠʟʥʘʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʟʜʦʨʦʚʴʷ ʠ ʬʝʨʪʠʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠʩʷ ʤʥʦʞʝʩʪʚʦʤ ʛʝʥʦʚ, 

ʧʨʦʛʥʦʟ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʪʦʤʩʪʚʘ ʧʨʦʚʦʜʠʣʠ 

ʩ ʧʦʤʦʱʴʶ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʛʦ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʦʜʠʪʝʣʝʡ. ɼʣʷ ʢʘʞʜʦʡ ʪʝʣʢʠ ʠʟ çʪʨʦʡʢʠè 

ʩʦʩʪʘʚʣʝʥ ʧʨʦʛʥʦʟ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʟʥʘʢʦʚ: ʠʥʜʝʢʩ 

ʧʦʞʠʟʥʝʥʥʦʡ ʧʨʠʙʳʣʠ (ʀʇʇ, LNM$ / 

Lifetime Net Merit), ʇʇʉ (ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ 

ʧʝʨʝʜʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ) ʫʜʦʷ, ʇʇʉ 

ʙʝʣʢʘ, ʇʇʉ ʞʠʨʘ, ʇʇʉ ʵʢʦʥʦʤʠʠ ʢʦʨʤʘ, 

ʇʇʉ ʠʥʜʝʢʩʘ ʩʪʝʣʴʥʦʩʪʠ ʜʦʯʝʨʝʡ, ʇʇʉ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ. ʄʝʞʜʫ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʤʠ ʠ ʬʘʢʪʠʯʝʩʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʨʘʩʩʯʠʪʘʥʳ ʫʨʦʚʝʥʴ 

ʢʦʨʨʝʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʟʥʠʮʘ ʠ 

ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʷ ʦʮʝʥʢʠ 

ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʘ.  

ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʚʳʙʦʨʢʠ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʩʦʭʨʘʥʷʣʠʩʴ ʙʳ ʧʦʢʘʟʘʪʝʣʠ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

, 
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ʛʜʝ  ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʚʝʨʠʷ, 

ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ; 

 ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ;  ï 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʚ ʛʨʫʧʧʘʭ 

ʧʨʦʚʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙ 

ʫʨʦʚʥʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ 

ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʛʝʥʦʤʥʦʡ ʦʮʝʥʢʠ ʧʦʪʦʤʩʪʚʘ ʤʦʞʥʦ ʩʫʜʠʪʴ 

ʧʦ ʟʥʘʯʝʥʠʷʤ ʠʭ ʢʦʨʨʝʣʷʮʠʠ. ʊʘʢ, 

ʥʘʠʙʦʣʴʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ 

ʦʙʣʘʜʘʝʪ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʠ ʬʘʢʪʠʯʝʩʢʠʡ 

ʩʝʣʝʢʮʠʦʥʥʳʡ ʠʥʜʝʢʩ ʀʇʇ ï r=0,83 

(ʈʠʩʫʥʦʢ 1ɸ), ʯʪʦ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʢʘʢ ʩʠʣʴʥʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ. 

ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʭʘʨʘʢʪʝʨʝʥ 

ʩʨʝʜʥʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʚʟʘʠʤʦʩʚʷʟʠ: ʜʣʷ ʇʇʉ ʫʜʦʷ ï r=0,66; ʜʣʷ 

ʇʇʉ ʙʝʣʢʘ ï r=0,64; ʜʣʷ ʇʇʉ ʞʠʨʘ ï 

r=0,67; ʜʣʷ ʇʇʉ ʵʢʦʥʦʤʠʠ ʢʦʨʤʘ ï r=0,75 

(ʨʠʩ. 1ɹ); ʜʣʷ ʇʇʉ ʫʜʦʷ ï r=0,66; ʜʣʷ ʇʇʉ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ï r=0,68. ɼʣʷ 

ʇʇʉ ʠʥʜʝʢʩʘ ʩʪʝʣʴʥʦʩʪʠ ʜʦʯʝʨʝʡ 

ʦʪʤʝʯʝʥʦ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ï r=0,63 

(ʈʠʩʫʥʦʢ 1ɺ). 

 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʠ ʛʝʥʦʤʥʳʤ ʟʥʘʯʝʥʠʝʤ ʀʇʇ (ɸ), ʇʇʉ ʫʜʦʷ 

(ɹ) ʠ ʇʇʉ ʠʥʜʝʢʩʘ ʩʪʝʣʴʥʦʩʪʠ ʜʦʯʝʨʝʡ (ɺ) 

 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʚʟʘʠʤʦʩʚʷʟʠ ʦʪʨʘʞʝʥ ʚ ʪʦʯʥʦʩʪʠ 

ʧʨʦʛʥʦʟʘ ʧʨʠʟʥʘʢʦʚ ʢʘʢ ʜʣʷ ʚʩʝʡ ʚʳʙʦʨʢʠ, 

ʪʘʢ ʠ ʚ ʨʘʤʢʘʭ ʦʪʜʝʣʴʥʦʡ ʨʦʜʠʪʝʣʴʩʢʦʡ 

ʧʘʨʳ. ʊʘʢ, ʩʨʝʜʥʠʝ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ 

ʟʥʘʯʝʥʠʷ ʜʦʚʦʣʴʥʦ ʙʣʠʟʢʠ ʢ ʩʨʝʜʥʠʤ 

ʬʘʢʪʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʥʦʤʥʦʡ 

ʦʮʝʥʢʠ (ʊʘʙʣʠʮʘ 1). ʇʨʦʮʝʥʪ ʦʪʢʣʦʥʝʥʠʷ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʦʪ ʛʝʥʦʤʥʦʡ 

ʦʮʝʥʢʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʧʨʦʛʥʦʟʳ ʜʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʀʇʇ 

(0,5 %) ʠ ʇʇʉ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ 

(0,9 %). ɼʣʷ ʇʇʉ ʫʜʦʷ, ʞʠʨʘ ʠ ʵʢʦʥʦʤʠʠ 

ʢʦʨʤʘ ʦʪʢʣʦʥʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʦʪ 2,5 % ʜʦ 

3,4 %. ʅʘʠʙʦʣʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʇʇʉ ʙʝʣʢʘ (10 %) ʠ 

ʠʥʜʝʢʩʘ ʩʪʝʣʴʥʦʩʪʠ ʜʦʯʝʨʝʡ (16,7 %).  

ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʠ ʜʦʚʝʨʠʪʝʣʴʥʳʝ 

ʠʥʪʝʨʚʘʣʳ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʚʩʝʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʚʳʩʦʢʫʶ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ ʚ ʧʦʧʫʣʷʮʠʠ. 

ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ 

ʀʇʇ ʦʪ ʛʝʥʦʤʥʦʛʦ ʩʦʩʪʘʚʠʣʦ ï 247, ʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ï 258. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʣʝʤʝʥʥʫʶ 

ʮʝʥʥʦʩʪʴ ʧʦʪʦʤʩʪʚʘ ʚ ʢʦʥʢʨʝʪʥʦʡ 
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ʨʦʜʠʪʝʣʴʩʢʦʡ ʧʘʨʝ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʘ. 

ʆʜʥʘʢʦ, ʧʨʠ ʟʘʢʨʝʧʣʝʥʠʠ ʛʨʫʧʧʳ ʙʳʢʦʚ ʥʘ 

ʤʘʪʦʯʥʦʤ ʧʦʛʦʣʦʚʴʝ ʧʨʦʛʥʦʟ ʩʨʝʜʥʝʡ 

ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʚʩʝʛʦ ʧʦʪʦʤʩʪʚʘ 

ʫʜʘʩʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʪʦʯʥʦʩʪʠ. 

ɽʱʝ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʢʦʪʦʨʳʡ 

ʤʦʛ ʙʳ ʧʦʚʣʠʷʪʴ ʥʘ ʚʘʨʠʘʪʠʚʥʦʩʪʴ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʨʘʟʨʳʚ ʚ ʟʥʘʯʝʥʠʷʭ 

ʧʨʠʟʥʘʢʦʚ ʨʦʜʠʪʝʣʝʡ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʦʟʥʠʢʣʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʙʳʢ ʠ 

ʢʦʨʦʚʘ ʩʦ ʩʭʦʜʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʨʠʟʥʘʢʦʚ 

ʤʦʛʣʠ ʜʘʪʴ ʩ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʴʶ 

ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʪʦʤʩʪʚʦ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʙʣʠʟʢʠʤʠ ʢ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ. ɼʘʥʥʳʝ 

ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʤʝʨʝ ʠʥʜʝʢʩʘ 

ʀʇʇ ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʦʡ (ʈ Ò0,05) 

ʨʘʟʥʠʮʳ ʚ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʘ ʢʘʢ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ ʜʣʷ ʚʩʝʭ ʧʦʪʦʤʢʦʚ, ʪʘʢ ʠ ʚ 

ʦʪʜʝʣʴʥʦʡ ʨʦʜʠʪʝʣʴʩʢʦʡ çʪʨʦʡʢʝè. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʝʥʠʝ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʛʝʥʦʤʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʪʦʤʩʪʚʘ 

ʇʦʢʘʟʘʪʝʣʴ 
ʀʇʇ, 

$ 

ʇʇʉ 

ʫʜʦʷ, ʢʛ 

ʇʇʉ 

ʞʠʨʘ, % 

ʇʇʉ 

ʙʝʣʢʘ, 

% 

ʇʇʉ 

ʵʢʦʥʦʤ. 

ʢʦʨʤʘ, ʢʛ 

ʇʇʉ ʠʥʜʝʢʩʘ 

ʩʪʝʣʴʥʦʩʪʠ 

ʜʦʯʝʨʝʡ, % 

ʇʇʉ ʧʨʦʜ. 

ʜʦʣʛʦʣʝʪ., 

ʤʝʩ. 

ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 
612 360 0,0296 0,09 88,6 -0,5 3,24 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʥʦʤʥʦʡ 

ʦʮʝʥʢʠ 

615 351 0,03 0,1 85,7 -0,6 3,21 

ʉʨʝʜʥʷʷ ʨʘʟʥʠʮʘ 3Ñ5,6 9Ñ10 
0,004 

Ñ0,002 

0,01 

Ñ0,04 
2,9Ñ2,7 0,1Ñ0,1 0,03Ñ0,1 

% ʦʪʢʣʦʥʝʥʠʷ ʧʨʦʛʥʦʟʘ ʦʪ 

ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʥʦʤʥʦʡ 

ʦʮʝʥʢʠ 

0,5 2,5 3,3 10 3,4 16,7 0,9 

ʉʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ 2,9 5 0,001 0,002 1,4 0,03 0,03 

ʄʝʜʠʘʥʥʘʷ ʨʘʟʥʠʮʘ -3 10 -0,01 -0,01 4,8 0,1 0 

ʄʦʜʘ 14 159 0 0,07 10,2 0 0 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 78,6 147 0,02 0,06 38 0,9 0,79 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ 
-247 -459 -0,08 -0,19 -108 -2,6 -2,4 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ 
258 490 0,08 0,2 134 2,4 2,4 

ɺʳʙʦʨʢʘ, ʨʦʜʠʪʝʣʴʩʢʠʝ 

çʪʨʦʡʢʠè 
757 

 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʝ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʟʥʘʯʝʥʠʝʤ ʠʥʜʝʢʩʘ ʀʇʇ ʧʦʪʦʤʩʪʚʘ ʠ 

ʛʝʥʦʤʥʳʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʣʠʯʠʷ ʚ ʠʥʜʝʢʩʝ ʀʇʇ ʨʦʜʠʪʝʣʝʡ 

ʇʦʢʘʟʘʪʝʣʴ 

ʈʘʟʥʠʮʘ ʀʇʇ ʦʪʮʘ ʠ ʤʘʪʝʨʠ, $ 

201-400 401-600 601-800 801-1000 
ʇʦ ʚʩʝʡ  

ʚʳʙʦʨʢʝ 

ʉʨʝʜʥʷʷ ʨʘʟʥʠʮʘ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʠ ʛʝʥʦʤʥʦʛʦ 

ʀʇʇ ʫ ʧʦʪʦʤʩʪʚʘ, $ 
4Ñ20,3 3Ñ8,7 1Ñ9 3Ñ16 3Ñ5,6 

ʉʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ 10,3 4,4 4,6 8,2 2,9 

ʄʝʜʠʘʥʥʘʷ ʨʘʟʥʠʮʘ -2 -6 0 1 -3 

ʄʦʜʘ 66 14 -51 41 14 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 87,7 73,0 79,1 81,0 78,6 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ -237 -236 -228 -225 -247 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ 258 222 221 185 258 

ɺʳʙʦʨʢʘ, ʨʦʜʠʪʝʣʴʩʢʠʝ çʪʨʦʡʢʠè 82 273 294 108 757 

 

ʇʨʠ ʵʪʦʤ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ 

ʚʳʙʦʨʢʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ. 

ʉ ʚʦʟʨʘʩʪʘʥʠʝʤ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʩʥʠʞʘʝʪʩʷ ʩ 20,3 

$ ʜʦ 5,6 $. 
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ʇʦʵʪʦʤʫ ʟʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣ ʨʘʩʯʝʪ ʤʠʥʠʤʘʣʴʥʦʡ 

ʚʳʙʦʨʢʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʦʭʨʘʥʠʪʩʷ 

ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ, ʧʦʣʫʯʝʥʥʘʷ ʜʣʷ 757 

ʨʦʜʠʪʝʣʴʩʢʠʭ çʪʨʦʝʢè. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ 357 ʧʘʨ çʦʪʝʮ-ʤʘʪʴè ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʨʝʜʥʝʡ ʧʣʝʤʝʥʥʦʡ 

ʮʝʥʥʦʩʪʠ ʧʦʪʦʤʩʪʚʘ ʧʨʠ ʦʧʠʩʘʥʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʠ 

ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʷʭ ʧʨʠʟʥʘʢʦʚ.  

ɿʘʢʣʶʯʝʥʠʝ. ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʢʦʨʨʝʣʷʮʠʠ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʛʝʥʦʤʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʫʧʨʘʚʣʷʪʴ ʩʝʣʝʢʮʠʦʥʥʦʡ ʧʣʝʤʝʥʥʦʡ 

ʨʘʙʦʪʦʡ ʥʘ ʫʨʦʚʥʝ ʧʦʧʫʣʷʮʠʠ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʥʦʤʥʦʡ ʦʮʝʥʢʠ 

ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʧʦʜʙʦʨ ʙʳʢʦʚ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ, ʠʩʭʦʜʷ ʠʟ 

ʥʝʦʙʭʦʜʠʤʳʭ ʘʢʮʝʥʪʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʬʝʨʪʠʣʴʥʦʩʪʠ ʠʣʠ ʟʜʦʨʦʚʴʝ, ʩʦʭʨʘʥʷʷ 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʚ ʟʘʢʨʝʧʣʝʥʠʠ 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ 

ʧʨʠʟʥʘʢʦʚ ʫ ʧʦʪʦʤʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ 

ʚʳʙʦʨʢʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʪʦʯʥʦʩʪʠ 

ʧʨʦʛʥʦʟʘ. 
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ʈʝʟʶʤʝ 

 

ʇʨʠ ʦʮʝʥʢʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʧʦ ʛʝʥʦʤʥʦʡ ʦʮʝʥʢʝ ʨʦʜʠʪʝʣʝʡ ʧʨʠʟʥʘʢʦʚ ʩ 

ʬʘʢʪʠʯʝʩʢʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʧʦʪʦʤʩʪʚʘ ʙʳʣ ʦʪʤʝʯʝʥ ʚʳʩʦʢʠʡ ʠ ʩʨʝʜʥʠʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʢʦʨʨʝʣʷʮʠʠ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʷʚʣʝʥʦ ʫ 

ʠʥʜʝʢʩʘ ʧʦʞʠʟʥʝʥʥʦʡ ʧʨʠʙʳʣʠ (ʀʇʇ). ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʦʪʢʣʦʥʝʥʠʝʤ ʦʪ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 0,5 % ʚʦʟʤʦʞʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʨʝʜʥʝʝ ʧʦ ʧʦʪʦʤʩʪʚʫ ʟʥʘʯʝʥʠʝ 

ʀʇʇ. ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʟʜʦʨʦʚʴʷ ʠ ʬʝʨʪʠʣʴʥʦʩʪʠ ʪʦʯʥʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ ʦʪ 0,9 % ʜʦ 16 %. ʈʘʟʣʠʯʠʝ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʦʪʝʥʮʠʘʣʝ ʧʨʠʟʥʘʢʦʚ ʨʦʜʠʪʝʣʝʡ 

ʟʥʘʯʠʤʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ. ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʩʦʭʨʘʥʠʪʩʷ ʧʦʜʦʙʥʘʷ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ï 357. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʠ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʨʘʟʥʠʮʳ ʨʘʩʯʝʪʥʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʣʝʤʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʧʦʪʦʤʩʪʚʘ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʨʦʜʠʪʝʣʴʩʢʦʡ ʧʘʨʝ. 

 

FORECAST OF THE BREEDING VALUE OF THE PROGENY IN THE POPULATION OF 

CATTLE BASED ON THE RESULTS OF GENOMIC EVALUATION OF PARENTS  

 
Koshchaev A.G., Gyrnets E.A. 

Summary 

 

When assessing the relationship of the traits predicted by the genomic assessment of parents 

with the actual results of offspring genotyping, a high and average positive correlation level was 

noted. The highest value of the coefficient was found in the lifetime profit index (LPI). It was also 

found that with a deviation from the actual value of 0,5%, it is possible to predict the average value 

of LPIs for offspring. For other indicators of productivity, health and fertility, the accuracy ranged 

from 0.9% to 16%. The difference in the genetic potential of the parents' traits does not significantly 

affect the accuracy of the forecast. The minimum number of parent pairs at which such forecast 

accuracy will be maintained is 357. At the same time, significant standard deviations and 

confidence intervals of the difference between calculated and actual values limit the ability to 

predict the breeding value of offspring in a particular parent pair. 
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ʂʘʢ ʠʟʚʝʩʪʥʦ ʤʠʢʨʦʵʣʝʤʝʥʪʳ 

ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʮʝʣʦʛʦ ʨʷʜʘ ʬʝʨʤʝʥʪʦʚ ʠ 

ʛʦʨʤʦʥʦʚ ʧʦʵʪʦʤʫ ʠʛʨʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʦʣʴ ʚ ʧʠʪʘʥʠʠ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ [9]. ʇʦ 

ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʫʯʝʥʳʭ 

ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʨʘʩʩʪʨʦʡʩʪʚ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʟʜʦʨʦʚʴʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ 

ʷʚʣʷʝʪʩʷ ʭʨʦʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩʥʳʡ 

ʜʝʬʠʮʠʪ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʢʘʢ ʢʦʙʘʣʴʪ, 

ʤʘʨʛʘʥʝʮ ʞʝʣʝʟʦ, ʮʠʥʢ, ʤʝʜʴ [1, 2, 4]. 

ʊʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʝʤʘʷ 

ʤʠʥʝʨʘʣʴʥʘʷ ʦʩʥʦʚʘ ʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʩʦʩʪʘʚʘ ʢʦʨʤʘ ʚ ʚʠʜʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʣʝʡ ʥʝ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ, ʚ ʚʠʜʫ ʚʦʟʤʦʞʥʦʛʦ ʘʥʪʘʛʦʥʠʟʤʘ 

ʤʝʞʜʫ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʠʭ ʥʠʟʢʦʡ 

ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ, ʠʥʘʢʪʠʚʘʮʠʠ ʚʠʪʘʤʠʥʦʚ 

[7, 8]. 

ʅʝʜʦʩʪʘʪʦʢ ʢʦʙʘʣʴʪʘ ʟʘʤʝʜʣʷʝʪ 

ʧʨʦʮʝʩʩ ʢʨʦʚʝʪʚʦʨʝʥʠʷ, ʧʨʠʚʦʜʠʪ ʢ 

ʵʥʜʝʤʠʯʝʩʢʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ-ʘʢʦʙʘʣʴʪʦʟʫ, 

ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʬʝʨʤʝʥʪʘ 

ʪʨʘʥʩʢʘʨʙʦʢʩʠʣʘʟʳ, ʬʝʨʤʝʥʪʘ 

ʦʢʘʟʳʚʘʶʱʝʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʨʝʘʢʮʠʷʭ ʦʢʠʩʣʝʥʠʷ ʣʝʡʮʠʥʘ [3, 6]. 

ʇʦʵʪʦʤʫ ʚʢʣʶʯʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʬʦʨʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʢʦʤʙʠʢʦʨʤ 

ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʚʦʜ ʦʪʜʝʣʴʥʳʭ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, 

ʧʦʚʳʩʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ 

ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ 

[8]. 

ɸ. ɺ. ʉʦʨʦʢʠʥʘ ʩ ʩʦʘʚʪʦʨʘʤʠ 

ʩʯʠʪʘʝʪ, ʯʪʦ çɼʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʭʦʜʝ 

ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʧʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ ʧʨʠ ʝʛʦ ʤʥʦʛʦʢʨʘʪʥʦʤ 

ʚʚʝʜʝʥʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʦʨʛʘʥʳ-ʤʠʰʝʥʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ, ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʠ 

ʦʙʨʘʪʠʤʦʩʪʴ ʵʬʬʝʢʪʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ 

ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʷʚʣʝʥʠʷ ʧʨʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭè [5]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ʩʪʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʢʦʙʘʤʝʪʠʥ ʥʘ ʦʨʛʘʥʳ ʠ 

ʪʢʘʥʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʭʦʜʝ 

ʠʟʫʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʙʘʟʝ ʥʘʫʯʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ʪʦʢʩʠʢʦ-ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠ ʨʘʟʨʘʙʦʪʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʠ ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ (ʅʀʎ 

ɺʝʪʬʘʨʤʙʠʦʮʝʥʪʨ), ʷʚʣʷʶʱʠʡʩʷ 

ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʌɻɹʆʋ ɺʆ 

çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ. ʊ. ʊʨʫʙʠʣʠʥʘè. 

ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʠ 

ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ, ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʘʢʫʰʝʨʩʪʚʘ ʠ ʭʠʨʫʨʛʠʠ ʂʫʙʘʥʩʢʦʛʦ ɻɸʋ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 
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ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ 

ʢʦʙʘʤʝʪʠʥ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʢʦʙʘʣʴʪʘ ʩ 

2 ʘʤʠʥʦ-ʤʝʪʠʣ-ʪʠʦ-(S-ʦʢʩʦ-S-ʘʤʠʥʦ) 

ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ. 

ʀʟʫʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʭʨʦʥʠʯʝʩʢʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩʘʭ ʨʘʟʥʦʛʦ ʧʦʣʘ ʚ 

ʪʝʯʝʥʠʝ 90 ʜʥʝʡ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 

3-3,5 ʤʝʩʷʮʝʚ, ʩ ʤʘʩʩʦʡ ʪʝʣʘ, ʚ ʩʨʝʜʥʝʤ, 

228,33 ʛ (ʜʚʝ ʦʧʳʪʥʳʝ ʠ ʦʜʥʘ ʢʦʥʪʨʦʣʴʥʘʷ) 

ʧʦ ʜʝʩʷʪʴ ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ, ʧʦ ʧʷʪʴ 

ʩʘʤʦʢ ʠ ʧʷʪʴ ʩʘʤʮʦʚ. 

ɺ ʦʩʪʨʦʤ ʦʧʳʪʝ ʚʝʣʠʯʠʥʘ LD50 ʙʳʣʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʫʨʦʚʥʝ ʜʦʟʳ 1533,4 ʤʛ/ʢʛ, 

ʦʪʧʨʘʚʥʳʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʚʳʙʦʨʘ ʜʦʟ ʚ 

ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʷʚʠʣʘʩʴ 

1/10 ʦʪ LD50, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʦʩʪʨʦʤ ʦʧʳʪʝ 

ï 153 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ, ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ 1/5 ʠʣʠ 307 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ʊʨʝʪʴʷ 

ʛʨʫʧʧʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʩʣʫʞʠʣʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ. ʉʭʝʤʘ ʦʧʳʪʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʦʜʥʦʢʨʘʪʥʦʝ ʝʞʝʜʥʝʚʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ ʟʦʥʜ. 

ɾʠʚʦʪʥʳʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʘʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʟʘʜʘʚʘʣʠ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ. 

ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠ 

ʧʘʪʦʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ, ʩ 

ʬʠʢʩʘʮʠʝʡ ʤʘʪʝʨʠʘʣʘ ʚ 10 %-ʥʦʤ ʨʘʩʪʚʦʨʝ 

ʬʦʨʤʘʣʠʥʘ. ɺʩʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩ 

ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʢʨʳʩʘʤʠ ʧʨʦʚʦʜʠʣʠ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʩ ɽʚʨʦʧʝʡʩʢʦʡ ʜʠʨʝʢʪʠʚʦʡ 

2010/63 ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʚʩʢʨʳʪʠʷ ʠ 

ʠʟʚʣʝʯʝʥʠʷ ʦʨʛʘʥʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ (ʢʨʳʩʳ).  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 

ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ ʚʚʝʜʝʥʠʠ 

ʣʘʙʦʨʘʪʦʨʥʳʤ ʞʠʚʦʪʥʳʤ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʙʘʚʢʘ ʚ 

ʠʩʧʳʪʘʥʥʳʭ ʜʦʟʘʭ ʦʢʘʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ: ʚ 1-ʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʘʜʝʞ 1-ʡ 

ʛʦʣʦʚʳ ʥʘ 14-ʡ ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ), ʚʦ 2-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʘʜʝʞ 1-ʡ 

ʢʨʳʩʳ ʥʘ 9-ʡ ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʭʨʘʥʥʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ 100 %. ʋ ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ ʟʘ 

14ī38 ʯʘʩʦʚ ʜʦ ʛʠʙʝʣʠ ʦʪʤʝʯʘʣʠʩʴ 

ʫʯʘʱʝʥʥʦʝ ʜʳʭʘʥʠʝ, ʩʥʠʞʝʥʠʝ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʪʢʘʟ ʦʪ ʚʦʜʳ ʠ 

ʢʦʨʤʘ. ʋ ʚʳʞʠʚʰʠʭ ʞʠʚʦʪʥʳʭ 1-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʘʣʦʩʴ ʣʸʛʢʦʝ 

ʫʛʥʝʪʝʥʠʝ ʩʧʫʩʪʷ 10 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

ʦʪ 2-ʭ ʜʦ 4-ʭ ʩʫʪʦʢ, ʫ ʞʠʚʦʪʥʳʭ 2-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘʯʠʥʘʷ ʩ 4-ʭ ʩʫʪʦʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʘʢʞʝ ʦʪʤʝʯʘʣʦʩʴ ʫʛʥʝʪʝʥʠʝ 

ʠ ʩʥʠʞʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 7-ʠ ʩʫʪʦʢ.  

 

ʊʘʙʣʠʮʘ 1 ï ʄʘʩʩʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʤʘʩʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫ ʢʨʳʩ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʛ  

ʆʨʛʘʥ 
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʴ ʦʧʳʪ 1 ʦʧʳʪ 2 

ɾʝʣʫʜʦʢ, ʛ 

ʤ.ʢ., % 

2,144Ñ0,121 

0,702Ñ0,037 

1,919Ñ0,063 

0,640Ñ0,019 

2,016Ñ0,108 

0,674Ñ0,042 

ʉʝʣʝʟʝʥʢʘ, ʛ 

ʤ.ʢ., % 

1,341Ñ0,027 

0,440Ñ0,008 

1,276Ñ0,026 

0,426Ñ0,009 

1,133Ñ0,044 

0,378Ñ0,015* 

ʇʦʯʢʠ, ʛ 

ʤ.ʢ., % 

2,174Ñ0,072 

0,712Ñ0,008 

2,177Ñ0,046 

0,726Ñ0,008 

2,284Ñ0,136 

0,760Ñ0,041 

ʃʝʛʢʠʝ, ʛ 

ʤ.ʢ, % 

3,350Ñ0,214 

1,098Ñ0,067 

3,231Ñ0,228 

1,076Ñ0,069 

3,196Ñ0,222 

1,064Ñ0,066 

ʉʝʨʜʮʝ, ʛ 

ʤ.ʢ., % 

1,325Ñ0,052 

0,434Ñ0,013 

1,33Ñ0,032 

0,444Ñ0,009 

1,247Ñ0,035 

0,416Ñ0,009 

ʇʝʯʝʥʴ, ʛ 

ʤ.ʢ., % 

10,31Ñ0,296 

3,378Ñ0,017 

11,682Ñ0,263 

3,898Ñ0,094* 

12,751Ñ0,563 

4,246Ñ0,133* 

ʈʝʟʫʣʴʪʘʪʳ ʜʦʩʪʦʚʝʨʥʳ ʧʦ ʦʪʥʦʰʝʥʠʠ ʢ ʛʨʫʧʧʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ: * ī PÒ0,05 
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ʉ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

(ʤ.ʢ.) ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʥʝʢʨʦʧʩʠʷ ʧʷʪʠ ʞʠʚʦʪʥʳʭ ʠʟ 

ʢʘʞʜʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩ ʠ ʤʘʩʩʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʄʘʩʩʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʦʧʳʪʥʳʭ 

ʢʨʳʩ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ʞʠʚʦʪʥʳʭ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ 

ʜʦʩʪʦʚʝʨʥʫʶ ʨʘʟʥʠʮʫ ʚ ʧʦʢʘʟʘʪʝʣʷʭ 

ʤʘʩʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʯʝʥʠ ʤʝʞʜʫ 

ʞʠʚʦʪʥʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ: ʚ 1-ʡ ʛʨʫʧʧʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ 

ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 15,39 %, ʚʦ 2-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘ 25,70 % (ʧʨʠ PÒ0,05). 

ʊʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 2-ʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʦʡ ʧʦ ʨʘʟʥʠʮʝ ʤʘʩʩʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʝʣʝʟʝʥʢʠ: ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣʩʷ ʥʠʞʝ 

ʥʘ 16,4 % (ʧʨʠ PÒ0,05). 

ɺ ʮʝʣʷʭ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʘʪʘʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ ʠ 

ʪʢʘʥʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʘ ʚʳʚʝʜʝʥʘ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʜʥʘ ʢʨʳʩʘ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʥʘ 15 ʜʝʥʴ ʦʧʳʪʘ ʧʫʪʝʤ 

ʜʝʢʘʧʠʪʘʮʠʠ. ʉʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʩʦʩʪʦʷʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʫ ʢʨʳʩʳ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ.  

ʇʨʠ ʧʘʪʦʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʝʨʜʮʘ, ʧʝʯʝʥʠ, ʞʝʣʫʜʢʘ, 

ʧʦʯʝʢ, ʣʝʛʢʠʭ ʠ ʩʝʣʝʟʝʥʢʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠʭ ʩʪʨʫʢʪʫʨʳ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʊʘʢ ʤʠʦʢʘʨʜ ʙʳʣ 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥ ʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʢʘʨʜʠʦʤʠʦʮʠʪʘʤʠ, ʨʘʟʜʝʣʝʥʥʳʤʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʤʠ ʧʨʦʩʣʦʡʢʘʤʠ. 

ʈʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʥʠʭ, ʢʘʢ ʤʝʣʢʠʝ, ʪʘʢ ʠ 

ʢʨʫʧʥʳʝ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʠʟʤʝʥʝʥʠʡ 

ʩʪʨʫʢʪʫʨʳ ʥʝ ʠʤʝʣʠ (ʈʠʩʫʥʦʢ 1). ɼʦʣʴʢʠ 

ʧʝʯʝʥʠ ʙʳʣʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ ʠ 

ʦʪʜʝʣʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʤʝʞʜʦʣʴʢʦʚʳʤʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ 

(ʈʠʩʫʥʦʢ 2).  

ɺ ʩʪʝʥʢʝ ʞʝʣʫʜʢʘ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʣʠʩʴ ʪʨʠ ʦʙʦʣʦʯʢʠ. ɺ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʞʝʣʫʜʢʘ ʭʦʨʦʰʦ 

ʦʧʨʝʜʝʣʷʣʩʷ ʞʝʣʝʟʠʩʪʳʡ ʵʧʠʪʝʣʠʡ 

(ʈʠʩʫʥʦʢ 3). ɺʩʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʧʦʯʝʢ ʙʳʣʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ. 

ʇʘʨʝʥʭʠʤʘ ʧʦʯʝʢ ʯʝʪʢʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʘ 

ʥʘ ʢʦʨʢʦʚʦʝ ʠ ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ. ɺ 

ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ ʭʦʨʦʰʦ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʢʨʫʧʥʳʝ ʧʦʯʝʯʥʳʝ ʪʝʣʴʮʘ ʥʝʬʨʦʥʦʚ. 

ʂʘʧʩʫʣʘ ʥʝʬʨʦʥʘ ʠʤʝʣʘ ʚʳʨʘʞʝʥʥʫʶ 

ʫʟʢʫʶ ʧʦʣʦʩʪʴ (ʈʠʩʫʥʦʢ 4). 

ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʳʩʳ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ, ʧʘʚʰʝʡ ʥʘ 14-ʡ ʜʝʥʴ ʦʧʳʪʘ, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʚ ʞʝʣʫʜʢʝ, ʢʠʰʝʯʥʠʢʝ, ʧʝʯʝʥʠ, 

ʩʝʨʜʮʝ, ʧʦʯʢʘʭ, ʩʝʣʝʟʝʥʢʝ, ʞʝʣʫʜʦʯʥʳʭ ʠ 

ʙʨʳʞʝʝʯʥʳʭ ʣʠʤʬʦʫʟʣʘʭ. 

ʇʨʠ ʧʘʪʦʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʞʝʣʫʜʢʘ ʦʧʨʝʜʝʣʷʣʠ 

ʭʨʦʥʠʯʝʩʢʦʝ ʢʘʪʘʨʘʣʴʥʦʝ ʚʦʩʧʘʣʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʩʥʠʞʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʩʝʢʨʝʪʠʨʫʶʱʠʭ ʵʧʠʪʝʣʠʦʮʠʪʦʚ 

ʠ ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʤʦʣʦʜʳʭ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʢʣʝʪʦʢ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʣʠ ʧʦʣʠʙʣʘʩʪʳ. 

ʅʝʢʦʪʦʨʳʝ ʵʧʠʪʝʣʠʦʮʠʪʳ ʧʦʚʝʨʛʘʣʠʩʴ 

ʥʝʢʨʦʟʫ. ʇʨʠ ʵʪʦʤ ʧʨʦʣʠʬʝʨʘʮʠʷ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʢʣʝʪʦʢ ʦʪʤʝʯʘʣʘʩʴ 

ʥʝ ʪʦʣʴʢʦ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ, ʥʦ ʠ 

ʧʦʜʣʝʞʘʱʠʤʠ ʧʦʜ ʥʝʡ ʤʳʰʝʯʥʦʡ ʠ 

ʩʝʨʦʟʥʦʡ. ɺ ʜʫʦʜʝʥʫʤʝ ʦʧʨʝʜʝʣʷʣʠ 

ʭʨʦʥʠʯʝʩʢʦʝ ʢʘʪʘʨʘʣʴʥʦʝ ʚʦʩʧʘʣʝʥʠʝ. ʇʨʠ 

ʵʪʦʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʵʧʠʪʝʣʠʷ 

ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ ʩʝʢʨʝʮʠʷ 

ʦʪʩʫʪʩʪʚʦʚʘʣʘ, ʯʘʩʪʴ ʵʧʠʪʝʣʠʦʮʠʪʦʚ 

ʧʦʜʚʝʨʛʣʘʩʴ ʥʝʢʨʦʟʫ ʠ ʘʪʨʦʬʠʠ. ʉʦ 

ʩʪʦʨʦʥʳ ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʠ ʦʪʤʝʯʘʣʠ 

ʘʢʪʠʚʥʫʶ ʧʨʦʣʠʬʝʨʘʮʠʶ ʤʦʣʦʜʳʭ ʢʣʝʪʦʢ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ʈʠʩʫʥʦʢ 5). 

ɺ ʧʦʯʢʘʭ ʦʪʤʝʯʘʣʠ ʭʨʦʥʠʯʝʩʢʫʶ 

ʚʝʥʦʟʥʫʶ ʛʠʧʝʨʝʤʠʶ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʘʪʨʦʬʠʝʡ ʢʘʥʘʣʴʮʝʚ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʥʦʡ ʜʠʬʬʫʟʥʦʡ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʤʦʣʦʜʳʭ ʢʣʝʪʦʢ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʢʘʥʘʣʴʮʝʚ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʩʦʩʪʦʷʥʠʠ ʟʝʨʥʠʩʪʦʡ ʜʠʩʪʨʦʬʠʠ, ʘ ʯʘʩʪʴ ʠʟ 

ʥʠʭ ʙʳʣʘ ʧʦʜʚʝʨʛʥʫʪʘ ʥʝʢʨʦʟʫ. ʇʨʠ ʵʪʦʤ 

ʧʦʚʩʝʤʝʩʪʥʦ ʦʪʤʝʯʘʣʠ ʦʪʣʦʞʝʥʠʷ 

ʧʠʛʤʝʥʪʘ ʛʝʤʦʩʠʜʝʨʠʥʘ (ʈʠʩʫʥʦʢ 6). 

ɺ ʤʠʦʢʘʨʜʝ ʩʝʨʜʮʘ ʦʧʨʝʜʝʣʷʣʠ 
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ʭʨʦʥʠʯʝʩʢʫʶ ʚʝʥʦʟʥʫʶ ʛʠʧʝʨʝʤʠʶ, 

ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʙʫʨʦʡ 

ʠʥʜʫʨʘʮʠʝʡ ʩ ʘʪʨʦʬʠʝʡ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʣʠʬʝʨʘʮʠʠ ʤʦʣʦʜʳʭ ʢʣʝʪʦʢ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʧʠʛʤʝʥʪʘ ʛʝʤʦʩʠʜʝʨʠʥʘ ʠ ʥʝʢʨʦʟʦʤ 

ʦʪʜʝʣʴʥʳʭ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ (ʈʠʩʫʥʦʢ 7). 

 

 

 
ʈʠʩʫʥʦʢ 1 ī ʄʠʦʢʘʨʜ ʩʝʨʜʮʘ ʢʨʳʩʳ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚ. 400 (ʦʙ. 40, 

ʦʢ. 10) 

 
ʈʠʩʫʥʦʢ 2 ï ʇʝʯʝʥʴ ʢʨʳʩʳ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ, ʫʚ. 400 (ʦʙ. 40, ʦʢ. 10) 

 

 
ʈʠʩʫʥʦʢ 3 ï ɾʝʣʫʜʦʢ ʢʨʳʩʳ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ, ʫʚ. 400 (ʦʙ. 40, ʦʢ. 10) 

 
ʈʠʩʫʥʦʢ 4 ï ʇʦʯʢʘ ʢʨʳʩʳ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ, ʫʚ. 400 (ʦʙ. 40, ʦʢ. 10) 

 

ɺ ʧʝʯʝʥʠ ʦʪʤʝʯʘʣʠ ʭʨʦʥʠʯʝʩʢʫʶ 

ʚʝʥʦʟʥʫʶ ʛʠʧʝʨʝʤʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʧʨʦʠʩʭʦʜʠʣʘ ʪʦʪʘʣʴʥʘʷ ʜʠʩʢʦʤʧʣʝʢʩʘʮʠʷ 

ʙʘʣʦʢ, ʘʪʨʦʬʠʷ, ʟʝʨʥʠʩʪʘʷ ʜʠʩʪʨʦʬʠʷ ʠ 

ʥʝʢʨʦʟ ʛʝʧʘʪʦʮʠʪʦʚ, ʦʙʨʘʟʦʚʘʥʠʝ ʧʠʛʤʝʥʪʘ 

ʛʝʤʦʩʠʜʝʨʠʥʘ, ʧʨʦʣʠʬʝʨʘʮʠʷ ʤʦʣʦʜʳʭ 

ʢʣʝʪʦʢ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ʈʠʩʫʥʦʢ 8). 

ɺ ʩʝʣʝʟʝʥʢʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ 

ʭʨʦʥʠʯʝʩʢʫʶ ʚʝʥʦʟʥʫʶ ʛʠʧʝʨʝʤʠʶ, 

ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʧʨʦʣʠʬʝʨʘʮʠʝʡ 

ʤʦʣʦʜʳʭ ʢʣʝʪʦʢ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʩʦ 

ʩʪʦʨʦʥʳ ʢʘʧʩʫʣʳ ʠ ʪʨʘʙʝʢʫʣ, ʘʪʨʦʬʠʝʡ 

ʬʦʣʣʠʢʫʣʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʛʝʤʦʩʠʜʝʨʠʥʘ ʚ ʢʨʘʩʥʦʡ ʧʫʣʴʧʝ 

(ʈʠʩʫʥʦʢ 9). 

ɺ ʞʝʣʫʜʦʯʥʳʭ ʠ ʙʨʳʞʝʝʯʥʳʭ 

ʣʠʤʬʦʫʟʣʘʭ ʦʪʤʝʯʘʣʠ ʧʨʦʮʝʩʩʳ 

ʵʢʩʩʫʜʘʮʠʠ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ 

ʨʘʩʰʠʨʝʥʠʝʤ ʢʨʘʝʚʳʭ, ʢʦʨʢʦʚʳʭ ʠ 

ʤʦʟʛʦʚʳʭ ʩʠʥʫʩʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʣʠʬʝʨʘʮʠʶ 

ʦʪʜʝʣʴʥʳʭ ʥʝʙʦʣʴʰʠʭ ʛʨʫʧʧ ʧʦʣʠʙʣʘʩʪʦʚ 

ʩʦ ʩʪʦʨʦʥʳ ʢʘʧʩʫʣʳ ʠ ʪʨʘʙʝʢʫʣ. 

ʋ ʢʨʳʩʳ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʷ ʛʝʤʦʜʠʥʘʤʠʢʠ 

ʧʨʦʪʝʢʘʣʠ ʭʨʦʥʠʯʝʩʢʠ ʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʫʨʦʡ ʠʥʜʫʨʘʮʠʝʡ ʩ 

ʥʘʢʦʧʣʝʥʠʝʤ ʧʠʛʤʝʥʪʘ ʛʝʤʦʩʠʜʝʨʠʥʘ ʚ 

ʣʝʛʢʠʭ, ʧʝʯʝʥʠ, ʧʦʯʢʘʭ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚ ʩʝʣʝʟʝʥʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʧʝʯʝʥʠ ʠ ʧʦʯʢʘʭ ʦʪʤʝʯʘʣʠ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ 

ʘʣʴʪʝʨʘʮʠʠ ʚ ʚʠʜʝ ʥʝʢʨʦʟʘ, ʙʝʣʢʦʚʦʡ ʠ 

ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ.  

ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʳʩʳ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ, ʧʘʚʰʝʡ ʥʘ 9-ʡ ʜʝʥʴ ʦʧʳʪʘ 
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ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʚ ʣʝʛʢʠʭ, ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, 

ʧʦʯʢʘʭ, ʧʝʯʝʥʠ, ʩʝʣʝʟʝʥʢʝ, ʞʝʣʫʜʢʝ, 

ʪʦʥʢʦʤ ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ, ʙʨʦʥʭʠʘʣʴʥʳʭ, 

ʩʨʝʜʦʩʪʝʥʥʳʭ, ʙʨʳʞʝʝʯʥʳʭ ʠ ʞʝʣʫʜʦʯʥʳʭ 

ʣʠʤʬʦʫʟʣʘʭ.  

 

 
ʈʠʩʫʥʦʢ 5 ï ɼʫʦʜʝʥʫʤ ʢʨʳʩʳ ʧʝʨʚʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʍʨʦʥʠʯʝʩʢʠʡ ʢʘʪʘʨʘʣʴʥʳʡ 

ʵʥʪʝʨʠʪ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ, ʫʚ. 200 (ʦʙ. 20, ʦʢ. 10) 

 
ʈʠʩʫʥʦʢ 6 ï ʇʦʯʢʘ ʢʨʳʩʳ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ. ʍʨʦʥʠʯʝʩʢʘʷ ʚʝʥʦʟʥʘʷ ʛʠʧʝʨʝʤʠʷ. 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚ. 200 

(ʦʙ. 20, ʦʢ. 10)  

 
ʈʠʩʫʥʦʢ 7 ï ʄʠʦʢʘʨʜ ʩʝʨʜʮʘ ʢʨʳʩʳ ʧʝʨʚʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɹʫʨʘʷ ʠʥʜʫʨʘʮʠʷ, 

ʢʘʨʠʦʣʠʟʠʩ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ. ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚ. 400 (ʦʙ. 40, 

ʦʢ. 10) 

 
ʈʠʩʫʥʦʢ 8 ï ʇʝʯʝʥʴ ʢʨʳʩʳ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ. ɹʫʨʘʷ ʠʥʜʫʨʘʮʠʷ, ʟʝʨʥʠʩʪʘʷ 

ʜʠʩʪʨʦʬʠʷ ʠ ʢʘʨʠʦʣʠʟʠʩ ʛʝʧʘʪʦʮʠʪʦʚ. 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚ. 600 

(ʦʙ. 40, ʦʢ. 15)  

 
ʈʠʩʫʥʦʢ 9 ï ʉʝʣʝʟʝʥʢʘ ʢʨʳʩʳ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɹʫʨʘʷ ʠʥʜʫʨʘʮʠʷ.  

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚ. 200 (ʦʙ. 20, ʦʢ. 10) 
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ʈʠʩʫʥʦʢ 10 ï ʄʠʦʢʘʨʜ ʩʝʨʜʮʘ ʢʨʳʩʳ ʚʪʦʨʦʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʆʩʪʨʘʷ ʚʝʥʦʟʥʘʷ ʛʠʧʝʨʝʤʠʷ. 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚ. 400 (ʦʙ. 

40, ʦʢ. 10) 

 
ʈʠʩʫʥʦʢ 11 ï ʃʝʛʢʦʝ ʢʨʳʩʳ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ. ʆʩʪʨʘʷ ʚʝʥʦʟʥʘʷ ʛʠʧʝʨʝʤʠʷ ʠ ʦʪʝʢ. 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚ. 400 

(ʦʙ. 40, ʦʢ. 10) 

 
ʈʠʩʫʥʦʢ 12 ï ʇʝʯʝʥʴ ʢʨʳʩʳ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ. ʆʩʪʨʘʷ ʚʝʥʦʟʥʘʷ ʛʠʧʝʨʝʤʠʷ. ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚ. 600 (ʦʙ. 40, ʦʢ. 

15)  

 
ʈʠʩʫʥʦʢ 13 ï ʇʦʯʢʘ ʢʨʳʩʳ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ. ʆʩʪʨʘʷ ʚʝʥʦʟʥʘʷ ʛʠʧʝʨʝʤʠʷ. ʆʢʨʘʩʢʘ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚ. 600 (ʦʙ. 40, 

ʦʢ. 15) 

 
ʈʠʩʫʥʦʢ 14 ï ʊʦʥʢʠʡ ʦʪʜʝʣ ʢʠʰʝʯʥʠʢʘ ʢʨʳʩʳ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʆʩʪʨʳʡ ʢʘʪʘʨʘʣʴʥʳʡ 

ʵʥʪʝʨʠʪ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʫʚ. 200 (ʦʙ. 20, ʦʢ. 10) 

 

ʇʨʠ ʧʘʪʦʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʨʛʘʥʦʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʚ ʩʝʨʜʮʝ, ʣʝʛʢʠʭ, ʧʦʯʢʘʭ, 

ʧʝʯʝʥʠ, ʩʝʣʝʟʝʥʢʝ, ʞʝʣʫʜʢʝ, 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ, 

ʙʨʦʥʭʠʘʣʴʥʳʭ, ʩʨʝʜʦʩʪʝʥʥʳʭ, ʞʝʣʫʜʦʯʥʳʭ 

ʠ ʙʨʳʞʝʝʯʥʳʭ ʣʠʤʬʦʫʟʣʘʭ.  
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ɺ ʤʠʦʢʘʨʜʝ ʩʝʨʜʮʘ ʦʪʤʝʯʘʣʠ ʦʩʪʨʦʝ 

ʚʝʥʦʟʥʦʝ ʧʦʣʥʦʢʨʦʚʠʝ, ʢʦʪʦʨʦʝ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʨʘʩʰʠʨʝʥʠʝʤ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʨʠʦʙʨʝʪʘʣʠ 

ʫʧʣʦʱʝʥʥʫʶ ʠ ʚʳʪʷʥʫʪʫʶ ʬʦʨʤʫ (ʈʠʩʫʥʦʢ 

10). 

ɺ ʣʝʛʢʠʭ ʦʧʨʝʜʝʣʷʣʠ ʦʩʪʨʦʝ 

ʚʝʥʦʟʥʦʝ ʧʦʣʥʦʢʨʦʚʠʝ ʩʦʩʫʜʦʚ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʧʠʣʣʷʨʦʚ, ʚʳʧʦʪ 

ʦʪʝʯʥʦʡ ʞʠʜʢʦʩʪʠ ʚ ʙʨʦʥʭʠ, ʙʨʦʥʭʠʦʣʳ ʚ 

ʘʣʴʚʝʦʣʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʯʘʩʪʴ 

ʙʨʦʥʭʦʚ, ʙʨʦʥʭʠʦʣ ʠ ʘʣʴʚʝʦʣ ʙʳʣʘ 

ʨʘʩʰʠʨʝʥʘ, ʘ ʘʣʴʚʝʦʣʷʨʥʳʡ ʵʧʠʪʝʣʠʡ 

ʜʝʩʢʚʘʤʠʨʦʚʘʥ (ʈʠʩʫʥʦʢ 11). 

ɺ ʧʝʯʝʥʠ ʚʳʷʚʣʷʣʠ ʦʩʪʨʫʶ 

ʚʝʥʦʟʥʫʶ ʛʠʧʝʨʝʤʠʶ ʤʝʞʜʦʣʴʢʦʚʳʭ 

ʢʘʧʠʣʣʷʨʦʚ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʣʦ 

ʨʘʟʜʚʠʛʘʥʠʝ ʠ ʠʩʢʨʠʚʣʝʥʠʝ ʧʝʯʝʥʦʯʥʳʭ 

ʙʘʣʦʢ. ʅʝʢʦʪʦʨʳʝ ʙʘʣʢʠ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʩʦʩʪʦʷʥʠʠ ʜʠʩʢʦʤʧʣʝʢʩʘʮʠʠ (ʈʠʩʫʥʦʢ 12). 

ɺ ʧʦʯʢʘʭ ʚʳʷʚʣʷʣʠ ʦʩʪʨʫʶ 

ʚʝʥʦʟʥʫʶ ʛʠʧʝʨʝʤʠʶ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʧʝʨʝʧʦʣʥʝʥʠʝʤ 

ʢʘʧʠʣʣʷʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ 

ʢʘʥʘʣʴʮʘʤʠ ʠ ʠʭ ʩʜʘʚʣʠʚʘʥʠʝʤ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʩʚʝʪʳ ʢʘʥʘʣʴʮʝʚ 

ʩʩʫʞʘʣʠʩʴ (ʈʠʩʫʥʦʢ 13). 

ɺ ʩʝʣʝʟʝʥʢʝ ʠʟ-ʟʘ ʦʩʪʨʦʡ ʚʝʥʦʟʥʦʡ 

ʛʠʧʝʨʝʤʠʠ ʚ ʢʨʘʩʥʦʡ ʧʫʣʴʧʝ ʦʪʤʝʯʘʝʪʩʷ 

ʪʦʪʘʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʠʥʫʩʦʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ 

ʧʨʠʦʙʨʝʪʘʣʠ ʚʳʪʷʥʫʪʫʶ ʬʦʨʤʫ ʠ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ɺ ʞʝʣʫʜʢʝ ʦʪʤʝʯʘʣʠ ʦʩʪʨʦʝ 

ʢʘʪʘʨʘʣʴʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʵʧʠʪʝʣʠʦʮʠʪʳ 

ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʚ ʨʘʟʤʝʨʝ ʠ 

ʨʘʟʨʳʚʘʣʠʩʴ. ʆʙʨʘʟʦʚʘʚʰʠʡʩʷ ʧʨʠ ʵʪʦʤ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʢʘʪʘʨʘʣʴʥʳʡ 

ʵʢʩʩʫʜʘʪ ʚʳʧʦʪʝʚʘʣ ʥʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ.  

ɺ ʜʫʦʜʝʥʫʤʝ ʦʧʨʝʜʝʣʷʣʠ ʦʩʪʨʦʝ 

ʢʘʪʘʨʘʣʴʥʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʛʠʧʝʨʩʝʢʨʝʮʠʝʡ 

ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʥʠ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʚ 

ʨʘʟʤʝʨʝ, ʘ ʟʘʪʝʤ ʨʘʟʨʳʚʘʣʠʩʴ ʠ ʚʝʩʴ 

ʵʢʩʩʫʜʘʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʝʢʨʝʪʘ ʠ ʦʩʪʘʪʢʦʚ 

ʵʧʠʪʝʣʠʦʮʠʪʦʚ, ʧʦʩʪʫʧʘʣ ʚ ʧʨʦʩʚʝʪ 

ʢʠʰʝʯʥʠʢʘ ʠ ʧʦʣʥʦʩʪʴʶ ʝʛʦ ʟʘʧʦʣʥʷʣ 

(ʈʠʩʫʥʦʢ 14). 

ɺ ʙʨʦʥʭʠʘʣʴʥʳʭ ʠ ʩʨʝʜʦʩʪʝʥʥʳʭ 

ʣʠʤʬʦʫʟʣʘʭ ʦʪʤʝʯʘʣʠ ʦʩʪʨʦʝ ʚʝʥʦʟʥʦʝ 

ʧʦʣʥʦʢʨʦʚʠʝ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ 

ʧʝʨʝʧʦʣʥʝʥʠʝʤ ʠ ʨʘʩʰʠʨʝʥʠʝʤ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʧʝʨʝʧʦʣʥʝʥʠʝʤ ʠ 

ʨʘʩʰʠʨʝʥʠʝʤ ʢʨʘʝʚʳʭ, ʢʦʨʢʦʚʳʭ ʠ 

ʤʦʟʛʦʚʳʭ ʩʠʥʫʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʝʙʝ 

ʵʣʝʤʝʥʪʳ ʢʨʦʚʠ. 

ɺ ʞʝʣʫʜʦʯʥʳʭ ʠ ʙʨʳʞʝʝʯʥʳʭ 

ʣʠʤʬʦʫʟʣʘʭ ʦʪʤʝʯʘʣʠ ʵʢʩʩʫʜʘʪʠʚʥʦʝ 

ʚʦʩʧʘʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ 

ʧʝʨʝʧʦʣʥʝʥʠʝʤ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʢʨʘʝʚʳʭ, 

ʢʦʨʢʦʚʳʭ ʠ ʤʦʟʛʦʚʳʭ ʩʠʥʫʩʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʩʫʜʘʮʠʠ ʩʝʨʦʟʥʦʛʦ ʵʢʩʩʫʜʘʪʘ, 

ʩʦʜʝʨʞʘʱʝʛʦ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ. 

ʋ ʢʨʳʩʳ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʦʪʤʝʯʘʣʠ ʦʩʪʨʦʝ ʢʘʪʘʨʘʣʴʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʚ 

ʞʝʣʫʜʢʝ ʠ ʢʠʰʝʯʥʠʢʝ ʠ ʥʘʨʫʰʝʥʠʝ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʚ ʚʠʜʝ ʦʩʪʨʦʡ ʚʝʥʦʟʥʦʡ 

ʛʠʧʝʨʝʤʠʠ ʚ ʤʠʦʢʘʨʜʝ ʩʝʨʜʮʘ, ʧʝʯʝʥʠ, 

ʧʦʯʢʘʭ, ʩʝʣʝʟʝʥʢʝ ʠ ʣʝʛʢʠʭ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʦʙʫʩʣʦʚʠʣʦ ʩʤʝʨʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʪʝʢʘ ʣʝʛʢʠʭ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ.  

ɿʘʢʣʶʯʝʥʠʝ. 

ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʨʤʦʚʘʷ 

ʜʦʙʘʚʢʘ ʢʦʙʘʤʝʪʠʥ ʚ ʜʦʟʘʭ 153,0 ʤʛ/ʢʛ 

307,0 ʤʛ/ʢʛ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʥʘʨʫʰʝʥʠʷ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʠ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʳʝ ʘʣʴʪʝʨʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ. ɺ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʦ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʦʣʥʦʡ 

ʢʘʨʪʠʥʳ ʭʨʦʥʠʯʝʩʢʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ ʜʦʙʘʚʢʠ ʩ ʫʯʝʪʦʤ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʜʘʥʥʳʭ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʚ ʮʝʣʷʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʧʨʠ ʚʳʙʦʨʝ ʜʦʟ ʚ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ.  

ʃʀʊɽʈɸʊʋʈɸ: 

1. ɹʘʙʘʝʚ, ʐ. ɹ. ʇʨʠʤʝʥʝʥʠʝ 
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ʇɸʊʆʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ɺʅʋʊʈɽʅʅʀʍ ʆʈɻɸʅʆɺ 

ʃɸɹʆʈɸʊʆʈʅʓʍ ʂʈʓʉ ʇʈʀ ʀɿʋʏɽʅʀʀ ʍʈʆʅʀʏɽʉʂʆʁ ʊʆʂʉʀʏʅʆʉʊʀ 

ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ ʂʆɹɸʄɽʊʀʅ 

 

ʂʨʘʚʯʝʥʢʦ ɺ.ʄ., ʂʦʩʳʭ ɸ.ɺ., ʐʘʥʪʳʟ ɸ.ʍ., ɽʛʘʥʷʥ ɽ.ʉ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʢʦʙʘʤʝʪʠʥ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʥʘ ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʜʦʩʪʦʚʝʨʥʫʶ ʨʘʟʥʠʮʫ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʤʘʩʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʝʯʝʥʠ ʤʝʞʜʫ ʞʠʚʦʪʥʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ: ʚ 1-ʡ ʛʨʫʧʧʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 15,39 %, ʚʦ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘ 25,70 %. ʊʘʢʞʝ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ ʧʦ ʨʘʟʥʠʮʝ 

ʤʘʩʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʝʣʝʟʝʥʢʠ: ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣʩʷ ʥʠʞʝ ʥʘ 

16,40 %. 

ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʨʤʦʚʘʷ 

ʜʦʙʘʚʢʘ ʢʦʙʘʤʝʪʠʥ ʚ ʜʦʟʘʭ 153,0 ʤʛ/ʢʛ 307,0 ʤʛ/ʢʛ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʥʘʨʫʰʝʥʠʷ ʛʝʤʦʜʠʥʘʤʠʢʠ 

ʠ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʳʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ 

ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʦ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʜʦʙʘʚʢʠ ʩ ʫʯʝʪʦʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ, ʦʙʱʝʛʦ 

ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚ ʮʝʣʷʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʚʦʟʤʦʞʥʳʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʧʨʠ ʚʳʙʦʨʝ ʜʦʟ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

 

PATHOMORPHOLOGICAL STUDIES OF THE INTERNAL ORGANS OF LABORATORY 

RATS WHEN STUDYING THE CHRONIC TOXICITY OF THE FEED ADDITIVE 

KOBAMETHIN 

 

Kravchenko V.M., Kosykh A.V., Shantyz A.Kh., Yeganyan E.S. 

Summary 

 

The aim of the research was to study the effect of the feed additive kobamethine on organs 

and tissues of laboratory animals with prolonged use. According to the research results, there is a 

significant difference in the liver mass coefficient between the animals of the control and 

experimental groups: in group 1, this indicator was 15.39 % higher than in the control, and in the 

2nd experimental group by 25.7 %. There was also a significant difference between the control and 

the 2nd experimental group in terms of the difference in the mass coefficients of the spleen: in the 

experimental group, this indicator was lower by 16.4 %. 

Pathoanatomical and histological studies have shown that the feed additive kobamethine in 

doses of 153.0 mg/kg 307.0 mg/kg can cause hemodynamic disorders and to varying degrees 

pronounced dystrophic changes in the internal organs of experimental rats. No pathomorphological 

changes were found in the control group of animals.  

The results obtained should be taken into account when compiling a complete picture of the 

chronic toxic effect of the supplement, taking into account laboratory data from a general blood test 

and a biochemical profile of blood serum in order to predict possible side effects when choosing 

doses in clinical trials. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʦʙʣʝʤʘ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʧʣʘʥʝʪʝ ʩʪʘʣʘ 

ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʡ. ʂ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʤ ʧʨʦʷʚʣʝʥʠʷʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʛʣʦʙʘʣʴʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ 

ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʣʘʥʝʪʝ ʚʳʨʦʩʣʘ 

ʙʦʣʝʝ ʯʝʤ ʥʘ 1,0 Áʉ. ʇʦ ʧʨʦʛʥʦʟʘʤ ʢ ʢʦʥʮʫ 

XXI ʚʝʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ɿʝʤʣʠ ʤʦʞʝʪ 

ʧʦʚʳʩʠʪʴʩʷ ʦʪ 1,8 ʜʦ 4,6 Áʉ [7, 9]. 

ʇʨʦʮʝʩʩ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʚ 

ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʝʪ ʥʘʰʘ 

ʩʪʨʘʥʘ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʦʙʳʪʠʡ ʩ 

ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʚʦʣʥ 

ʪʝʧʣʘè. ʇʦ ʜʘʥʥʳʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʯʝʪʚʝʨʪʠ ʚʝʢʘ 

ʯʘʩʪʦʪʘ ʩʣʫʯʘʝʚ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, 

ʟʘʥʠʤʘʝʤʳʭ ʥʘʰʠʤ ʛʦʩʫʜʘʨʩʪʚʦʤ, 

ʚʦʟʨʦʩʣʘ ʥʘ 5ï10 ʜʥʝʡ, ʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ï 

ʥʘ 1ï2,5 Áʉ [1, 6]. 

ɺ ʈʦʩʩʠʠ ʢ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʠʙʦʣʝʝ 

ʫʷʟʚʠʤʦʡ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʨʦʩʪʘ ʪʝʤʧʝʨʘʪʫʨ, 

ʦʪʥʦʩʠʪʩʷ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ. ʉ ʫʯʝʪʦʤ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʤʘʪʘ 

(ʞʘʨʢʦʝ ʣʝʪʦ, ʟʘʩʫʭʠ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʘʥʦʤʘʣʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʣʥʳ ʞʘʨʳ) 

ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʣʝʪʥʝʝ 

ʚʨʝʤʷ ʛʦʜʘ ʩʦʧʨʷʞʝʥʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʊʘʢ, ʚʦ 

ʚʨʝʤʷ ʚʦʣʥ ʞʘʨʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʚʦʟʨʘʩʪʘʝʪ ʩʤʝʨʪʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ, 

ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʘ [4, 8].  

ʇʦʩʢʦʣʴʢʫ ʦʩʪʨʳʡ 

ʛʠʧʝʨʪʝʨʤʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʦʣʠʬʘʢʪʦʨʥʳʡ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ, ʪʦ ʠ ʜʣʷ ʝʛʦ ʣʝʯʝʥʠʷ ʪʨʝʙʫʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ, 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ɹʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʠ ʩʦʚʨʝʤʝʥʥʳʤ 

ʧʦʜʭʦʜʦʤ ʢ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ ʦʩʪʨʳʭ 

ʪʝʧʣʦʚʳʭ ʩʪʨʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʄʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʪʘʢʦʛʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴʩʷ 

ʧʫʪʝʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʚ ʦʜʥʦʤ 

ʧʨʝʧʘʨʘʪʝ ʥʝʩʢʦʣʴʢʠʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [2, 3, 5].  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, 

ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʘʢʪʫʘʣʴʥʳʤ ʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʨʝʧʘʨʘʪ ʜʣʷ ʣʝʯʝʥʠʷ ʦʩʪʨʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʩʪʨʝʩʩʘ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʨʦʚʝʩʪʠ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʫʶ ʨʘʟʨʘʙʦʪʢʫ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʣʝʯʝʥʠʷ 

ʦʩʪʨʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʫ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʚʳʧʦʣʥʠʪʴ ʝʛʦ 

ʜʦʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʦʩʪʨʘʷ ʠ 
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ʭʨʦʥʠʯʝʩʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ, ʤʝʩʪʥʦ-

ʨʘʟʜʨʘʞʘʶʱʝʝ ʜʝʡʩʪʚʠʝ). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʦʪʜʝʣʝ 

ʬʘʨʤʘʢʦʣʦʛʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʅʀɺʀ. 

ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʣʝʯʝʥʠʷ ʦʩʪʨʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʩʪʨʝʩʩʘ ʚ ʬʦʨʤʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʦʨʦʰʢʘ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʫʪʝʤ ʚʟʚʝʰʠʚʘʥʠʷ, 

ʠʟʤʝʣʴʯʝʥʠʷ, ʩʤʝʰʠʚʘʥʠʷ ʠ ʧʨʦʩʝʠʚʘʥʠʷ 

ʘʢʪʠʚʥʳʭ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʠʥʛʨʝʜʠʝʥʪʦʚ 

(ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʩʫʙʩʪʘʥʮʠʡ). ɺʟʷʪʳʝ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʠʥʛʨʝʜʠʝʥʪʳ ʦʪʚʝʯʘʣʠ ʪʨʝʙʦʚʘʥʠʝʤ 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʠʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʩʧʝʮʠʬʠʢʘʮʠʡ ʢʘʯʝʩʪʚʘ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʜʣʷ ʣʝʯʝʥʠʷ ʦʩʪʨʦʡ ʛʠʧʝʨʪʝʨʤʠʠ 

(ʚʣʘʞʥʦʩʪʴ, ʨʅ ʨʘʩʪʚʦʨʘ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ ʠ ʜʨ.) 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʠʝ ʬʘʨʤʘʢʦʧʝʡʥʳʝ 

ʩʪʘʪʴʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʬʘʨʤʘʢʦʧʝʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ XIV  

[10].  

  

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʦʧʳʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ, ʤʝʩʪʥʦ-

ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ ʨʝʚʠʥʦʨʤ  

ɻʨʫʧʧʳ  ɼʦʟʘ ʇʝʨʠʦʜ 

ʆʩʪʨʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ï ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩʘʭ 

1 ʦʧʳʪʥʘʷ 

(n=10) 

ʈʝʚʠʥʦʨʤ ï 7000 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʚ ʚʠʜʝ 30 %-ʥʦʡ 

ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ (ʧʨʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ 

ʚʚʝʜʝʥʠʠ) 
ɽʜʠʥʦʚʨʝʤʝʥʥʦ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤʠ 2 

ʥʝʜʝʣʷʤʠ 

ʥʘʙʣʶʜʝʥʠʡ 
2 ʢʦʥʪʨʦʣʴʥʘʷ 

(n=10) 

 

ʕʢʚʠʦʙʲʝʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ (ʧʨʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ 

ʚʚʝʜʝʥʠʠ) 

ʍʨʦʥʠʯʝʩʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ï ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩʘʭ 

1 ʦʧʳʪʥʘʷ 

(n=10) 

ʈʝʚʠʥʦʨʤ ï 1/5 ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʚʝʜʝʥʥʦʡ ʜʦʟʳ ʚ 

ʦʩʪʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ (ʧʝʨʦʨʘʣʴʥʦ ʚ ʬʦʨʤʝ ʙʦʣʶʩʦʚ) 

ʆʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ ʚ 

ʪʝʯʝʥʠʝ 3 ʤʝʩʷʮʝʚ 

2 ʦʧʳʪʥʘʷ 

(n=10) 

ʈʝʚʠʥʦʨʤ ï 1/10 ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʚʝʜʝʥʥʦʡ ʜʦʟʳ ʚ 

ʦʩʪʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ (ʧʝʨʦʨʘʣʴʥʦ ʚ ʬʦʨʤʝ ʙʦʣʶʩʦʚ) 

3 ʢʦʥʪʨʦʣʴʥʘʷ 

(n=10) 

ɿʣʘʢʦʚʳʝ ʙʦʣʶʩʳ ʙʝʟ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ  

ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʄʝʩʪʥʦ-ʨʘʟʜʨʘʞʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ï ʥʘ ʢʨʦʣʠʢʘʭ 

ʂʨʦʣʠʢʠ (n=5) ʇʨʠʤʝʥʝʥ ʤʝʪʦʜ ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʦʡ ʧʨʦʙʳ 

ɽʜʠʥʦʚʨʝʤʝʥʥʦ ʧʨʠ 

ʦʮʝʥʢʝ ʨʝʘʢʮʠʠ 

ʩʣʠʟʠʩʪʳʭ ï ʩʨʘʟʫ 

ʧʦʩʣʝ ʟʘʢʘʧʳʚʘʥʠʷ, 

ʜʘʣʝʝ ʯʝʨʝʟ 15 

ʤʠʥʫʪ, 1; 24 ʠ 48 

ʯʘʩʦʚ 

 

ɺ ʨʘʤʢʘʭ ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʣʝʯʝʥʠʷ ʦʩʪʨʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʩʪʨʝʩʩʘ ʫ ʂʈʉ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʝʛʦ 

ʪʦʢʩʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʦʩʪʨʘʷ ʠ 

ʭʨʦʥʠʯʝʩʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ), ʘ ʪʘʢʞʝ ʤʝʩʪʥʦ-

ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ï ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʪʦʜʠʢʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ 

ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 

(ʜʦʢʣʠʥʠʯʝʩʢʦʤʫ) ʠʟʫʯʝʥʠʶ ʥʦʚʳʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʠʟʜʘʥʥʦʤ 

ʧʦʜ ʦʙʱʝʡ ʨʝʜʘʢʮʠʝʡ ʈ.ʋ. ʍʘʙʨʠʝʚʘ 

(2005), ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʯʘʩʪʴ ʧʝʨʚʘʷ) ʧʦʜ 

ʨʝʜʘʢʮʠʝʡ ɸ.ʅ. ʄʠʨʦʥʦʚʘ (2012) ʠ ʧʨʠ 

ʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʠʣ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ ʧʦ ʟʘʱʠʪʝ 

ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ 

ʥʘʫʯʥʦʡ ʮʝʣʴʶ (ETS ˉ 123, ʉʪʨʘʩʙʫʨʛ. 

18.03.1986).  

ʉʭʝʤʘ ʦʧʳʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ 
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ʨʝʚʠʥʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ 

ʦʙʨʘʟʝʮ ʨʝʚʠʥʦʨʤʘ ʚʚʦʜʠʣʠ 

ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ 10 ʣʘʙʦʨʘʪʦʨʥʳʤ 

ʢʨʳʩʘʤ ʚ ʜʦʟʝ 7000 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʚ 

ʚʠʜʝ 30 %-ʥʦʡ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ, ʘ 

ʢʦʥʪʨʦʣʴʥʳʤ ʞʠʚʦʪʥʳʤ ï ʵʢʚʠʦʙʲʝʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. 

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠ ʚ 

ʪʝʯʝʥʠʝ 14 ʜʥʝʡ.  

ɺ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʪʦʢʩʠʢʦʤʝʪʨʠʠ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠʟʫʯʘʣʠ 

ʝʛʦ ʭʨʦʥʠʯʝʩʢʫʶ ʪʦʢʩʠʯʥʦʩʪʴ, ʜʣʷ ʯʝʛʦ 

ʩʬʦʨʤʠʨʦʚʘʣʠ 3 ʛʨʫʧʧʳ ʢʨʳʩ ï 2 ʦʧʳʪʥʳʭ 

ʠ 1 ʢʦʥʪʨʦʣʴʥʫʶ (n=10). ʊʨʠ ʤʝʩʷʮʘ ʢʨʳʩʳ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ ʧʦʣʫʯʘʣʠ 

ʦʙʨʘʟʝʮ ʨʝʚʠʥʦʨʤʘ ʚ ʬʦʨʤʝ ʙʦʣʶʩʦʚ ʚ 

ʜʦʟʘʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ 1/5 ʠ 1/10 ʦʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʚʝʜʝʥʥʦʡ ʜʦʟʳ ʚ ʦʩʪʨʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ (1400 ʠ 700 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ï 

ʙʦʣʶʩʳ ʙʝʟ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʵʢʚʠʦʙʲʝʤʝ ʠ ʚ ʪʦʤ ʞʝ ʨʝʞʠʤʝ 

ʜʦʟʠʨʦʚʘʥʠʷ. ʋ 5 ʞʠʚʦʪʥʳʭ ʠʟ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ ʯʝʨʝʟ ʧʦʣʪʦʨʘ ʠ ʪʨʠ ʤʝʩʷʮʘ ʦʧʳʪʘ 

ʦʪʙʠʨʘʣʘʩʴ ʢʨʦʚʴ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 

ʧʦʤʦʱʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʘʥʘʣʠʟʘʪʦʨʦʚ ï ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ Vitalab 

Flexor ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ Mythic 18 vet. 

ʇʨʠ ʦʮʝʥʢʝ ʤʝʩʪʥʦ-ʨʘʟʜʨʘʞʘʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ ʨʝʚʠʥʦʨʤʘ 5 ʢʨʦʣʠʢʘʤ ʧʦʜ 

ʚʝʨʭʥʝʝ ʚʝʢʦ ʣʝʚʦʛʦ ʛʣʘʟʘ ʚʥʦʩʠʣʠ 1 ʢʘʧʣʶ 

ʩʫʩʧʝʥʟʠʠ ʧʨʝʧʘʨʘʪʘ (ʦʧʳʪ), ʘ ʚ ʧʨʘʚʳʡ 

ʛʣʘʟ ï ʢʘʧʣʶ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ 

(ʢʦʥʪʨʦʣʴ). ʈʝʘʢʮʠʶ ʦʮʝʥʠʚʘʣʠ ʩʨʘʟʫ 

ʧʦʩʣʝ ʟʘʢʘʧʳʚʘʥʠʷ, ʜʘʣʝʝ ʯʝʨʝʟ 15 ʤʠʥʫʪ, 

1; 24 ʠ 48 ʯʘʩʦʚ. 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʚ ʦʧʳʪʘʭ ʮʠʬʨʦʚʳʝ 

ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʘʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʠʥʷʪʦʡ ʚ 

ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯʠ ʧʦ ʥʘʫʯʥʦ-

ʦʙʦʩʥʦʚʘʥʥʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʣʝʯʝʥʠʷ ʦʩʪʨʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʢʣʶʯʝʚʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ï 

ʧʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, 

ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʛʠʧʦʢʩʠʷ (ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩʝʨʜʮʘ ʠ ʧʝʯʝʥʠ), 

ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ, ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʠ 

ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʵʪʦʛʦ ʙʳʣʦ ʦʙʦʟʥʘʯʝʥʦ 

ʞʝʣʘʪʝʣʴʥʦʝ ʚʢʣʶʯʝʥʠʝ ʚ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʨʝʧʘʨʘʪ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠʟ 

ʯʠʩʣʘ ʘʥʪʠʧʠʨʝʪʠʢʦʚ, ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, 

ʘʥʪʠʛʠʧʦʢʩʘʥʪʦʚ, ʨʝʛʫʣʷʪʦʨʦʚ ʢʠʩʣʦʪʥʦ-

ʱʝʣʦʯʥʦʛʦ ʠ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʙʘʣʘʥʩʘ, 

ʜʝʟʠʥʪʦʢʩʠʢʘʥʪʦʚ, ʥʦʦʪʨʦʧʦʚ ʠ 

ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʦʚ. ʇʨʠ ʚʳʙʦʨʝ 

ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʠʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʨʠʥʠʤʘʣʦʩʴ ʚʦ 

ʚʥʠʤʘʥʠʝ ʬʘʨʤʘʢʦʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʠ 

ʬʘʨʤʘʢʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʥʘʷ ʦʧʳʪʦʤ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʠ 

ʚʝʪʝʨʠʥʘʨʠʠ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʠ ʨʘʚʥʳʭ ʜʣʷ ʚʢʣʶʯʝʥʠʷ 

çʢʘʥʜʠʜʘʪʦʚè ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʫʩʣʦʚʠʷʭ, ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʦʪʜʘʚʘʣʦʩʴ ʩʨʝʜʩʪʚʫ ʩ ʥʘʣʠʯʠʝʤ ʜʚʫʭ ʠ 

ʙʦʣʝʝ ʞʝʣʘʝʤʳʭ ʮʝʣʝʚʳʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʅʘʢʦʥʝʮ, ʧʨʠ 

ʚʳʙʦʨʝ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʫʯʠʪʳʚʘʣʠʩʴ ʩʨʦʢʠ ʛʦʜʥʦʩʪʠ, ʩʪʝʧʝʥʴ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʚ ʚʦʜʝ (ʢʘʢ ʦʜʠʥ ʠʟ 

ʚʣʠʷʶʱʠʭ ʥʘ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʬʘʢʪʦʨʦʚ), 

ʟʥʘʯʝʥʠʝ ʨʅ ʨʘʩʪʚʦʨʘ, ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ, 

ʠʩʭʦʜʥʦʝ ʘʛʨʝʛʘʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʘʢʪʠʚʥʦʛʦ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ ʚ 

ʣʝʢʘʨʩʪʚʝʥʥʫʶ ʬʦʨʤʫ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʧʦʩʣʝʜʥʝʡ, ʪʦ ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦ 

ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʫʪʠ ʚʚʝʜʝʥʠʷ 

ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʣʫʯʰʝʡ 

ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʳʣʦ 

ʧʨʝʜʣʦʞʠʪʴ ʜʣʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʢʦʥʝʯʥʫʶ ʬʦʨʤʫ ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʘ 

ʜʣʷ ʧʨʠʝʤʘ ʚʥʫʪʨʴ. ʆʜʥʘʢʦ, ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʠʯʥʦʡ, ʢʦʤʤʝʨʯʝʩʢʦʡ ʬʦʨʤʳ, 

ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʝʤʣʝʤʳʡ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ, ʧʨʦʩʪʦʪʫ ʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʜʦʙʩʪʚʦ ʭʨʘʥʝʥʠʷ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʚ ʮʝʣʦʤ ʦʙʨʘʱʝʥʠʷ, ʜʣʷ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʨʝʜʩʪʚʘ 
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ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʠʣ ʧʦʨʦʰʦʢ. 

ʊʘʢʘʷ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʬʦʨʤʘ, ʩʦʛʣʘʩʥʦ 

ʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʤʦʞʝʪ ʙʳʪʴ 

ʦʪʥʝʩʝʥʘ ʢ çʧʦʨʦʰʢʘʤ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʨʘʩʪʚʦʨʘ ʜʣʷ ʧʨʠʝʤʘ ʚʥʫʪʨʴè.  

ʀʩʧʦʣʴʟʫʷ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʡ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʝ, ʙʳʣ 

ʦʧʨʝʜʝʣʝʥ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʜʣʷ ʣʝʯʝʥʠʷ ʦʩʪʨʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʫ 

ʂʈʉ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 

ʩʦʩʪʘʚ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, 

ʧʦʣʫʯʠʚʰʝʛʦ ʥʘʟʚʘʥʠʝ ʨʝʚʠʥʦʨʤ, 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ ʨʝʚʠʥʦʨʤ 

ʂʦʤʧʦʥʝʥʪʳ ʂʦʣʠʯʝʩʪʚʦ, % 

ʇʦʣʠʛʠʜʨʦʢʩʠʬʝʥʠʣʝʥ  1 

ʄʘʛʥʠʷ ʩʫʣʴʬʘʪ  1,2 

ʂʘʣʠʷ ʭʣʦʨʠʜ 1,3 

ɹʝʪʘʠʥ  8 

ɸʤʤʦʥʠʷ ʩʫʢʮʠʥʘʪ  8 

ʅʘʪʨʠʷ ʩʘʣʠʮʠʣʘʪ  10 

ʅʘʪʨʠʷ ʭʣʦʨʠʜ  12 

ɻʣʶʢʦʟʘ  23,5 

ʅʘʪʨʠʷ ʙʠʢʘʨʙʦʥʘʪ  35 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʚʠʥʦʨʤʘ ʚ ʬʦʨʤʝ 

ʧʦʨʦʰʢʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʘʢʪʠʚʥʳʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʠʥʛʨʝʜʠʝʥʪʳ 

ʠʟʤʝʣʴʯʘʣʠ ʠ ʩʤʝʰʠʚʘʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʧʦʨʮʠʷʭ ʜʦ ʧʦʣʥʦʡ 

ʦʜʥʦʨʦʜʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 

ʧʦʨʦʰʢʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʥʦʛʦ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʧʨʝʧʘʨʘʪʘ ʨʝʚʠʥʦʨʤ ʙʳʣ 

ʦʧʨʝʜʝʣʝʥ ʧʝʨʝʯʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

(ʚʣʘʞʥʦʩʪʴ, ʨʅ ʨʘʩʪʚʦʨʘ, ʚʨʝʤʷ 

ʨʘʩʪʚʦʨʝʥʠʷ, ʧʦʜʣʠʥʥʦʩʪʴ, 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ, 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ 

ʚʝʱʝʩʪʚ ʠ ʜʨ.) ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʠʭ ʥʦʨʤʳ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʣʶʙʦʛʦ 

ʬʘʨʤʧʨʝʧʘʨʘʪʘ. 

ʆʩʪʨʳʡ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʡ ʦʧʳʪ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʢʨʳʩʘʤ 

ʨʝʚʠʥʦʨʤʘ ʚ ʜʦʟʝ 7000 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ 

ʧʝʨʝʥʦʩʠʪʩʷ ʞʠʚʦʪʥʳʤʠ ʙʝʟ ʪʦʢʩʠʯʝʩʢʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ, ʯʪʦ ʧʦ ɻʆʉʊ 12.1.007-76 

çɺʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘè ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ 

ʝʛʦ ʢ 4 ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ (ʚʝʱʝʩʪʚʘ 

ʤʘʣʦʦʧʘʩʥʳʝ).  

ʍʨʦʥʠʯʝʩʢʠʡ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʡ 

ʦʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʧʝʨʦʨʘʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʤ ʢʨʳʩʘʤ 

ʨʝʚʠʥʦʨʤʘ ʥʝ ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ 

ʠ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʠʭ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ. ʂ ʟʘʚʝʨʰʝʥʠʶ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʘʟʥʠʮʘ ʚ ʤʘʩʩʝ ʪʝʣʘ ʤʝʞʜʫ 

ʦʧʳʪʥʳʤʠ ʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ʢʨʳʩʘʤʠ 

ʩʦʩʪʘʚʠʣʘ: ʚ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 9,3 %; ʚʦ 

2 ʦʧʳʪʥʦʡ ï 5,8 % (ʈʠʩʫʥʦʢ 1).  

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 

ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʞʠʚʦʪʥʳʭ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ï ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ ʥʝ 

ʚʳʷʚʣʝʥʦ. ʆʜʥʘʢʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʨʝʚʠʥʦʨʤʘ ʧʦʚʣʠʷʣʦ ʥʘ 

ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʢʨʳʩ (ʈʠʩʫʥʦʢ 2). ʊʘʢ, ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʢ ʩʝʨʝʜʠʥʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ 

1 ʛʨʫʧʧʝ ʙʳʣ ʚʳʰʝ ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʷ ʥʘ 8,3 

% (PÒ0,05), ʚʦ 2 ʛʨʫʧʧʝ ï ʥʘ 3,7 %; ʢ ʢʦʥʮʫ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚ 1 ʛʨʫʧʧʝ ï ʥʘ 8,7 % 

(PÒ0,01), ʚʦ 2 ʛʨʫʧʧʝ ï ʥʘ 4,2 %.  

ɺʥʝʩʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʨʝʜʩʪʚʘ ʚ 

ʢʦʥʲʶʥʢʪʠʚʘʣʴʥʳʡ ʤʝʰʦʢ ʛʣʘʟʘ ʢʨʦʣʠʢʘ 

ʥʝ ʦʢʘʟʘʣʦ ʤʝʩʪʥʦ-ʨʘʟʜʨʘʞʘʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʞʠʚʦʪʥʳʤʠ ʚʠʜʠʤʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʷʚʣʝʥʠʷ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʘʢʮʠʠ ʥʘ 

ʚʥʝʩʝʥʠʝ ʨʘʩʪʚʦʨʦʚ ʩ ʦʪʣʠʯʥʳʤ ʦʪ ʩʨʝʜʳ 

ʛʣʘʟʘ ʩʦʩʪʘʚʦʤ (ʫʯʘʱʝʥʥʦʝ ʤʦʨʛʘʥʠʝ ʚ 

ʪʝʯʝʥʠʝ 1ï2 ʤʠʥʫʪʳ). ɼʘʣʝʝ, ʟʘ 48 ʯʘʩʦʚ 

ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʦʷʥʠʝ ʩʣʠʟʠʩʪʳʭ ʛʣʘʟʘ 

ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʥʝ ʠʟʤʝʥʠʣʦʩʴ. 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʤʘʩʩʳ ʪʝʣʘ ʢʨʳʩ ʧʨʠ ʠʟʫʯʝʥʠʠ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ 

ʨʝʚʠʥʦʨʤ (MÑm; n=10) 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʢʨʦʚʠ ʢʨʳʩ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʨʝʚʠʥʦʨʤ (MÑm; n=10) 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ 

ʨʘʮʠʦʥʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʜʣʷ ʣʝʯʝʥʠʷ ʦʩʪʨʦʛʦ 

ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʧʨʝʧʘʨʘʪ ʨʝʚʠʥʦʨʤ, ʩʧʦʩʦʙʥʳʡ 

ʧʨʦʷʚʣʷʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʬʘʨʤʘʢʦʢʦʨʨʝʢʪʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʧʨʦʪʝʢʘʶʱʠʝ ʧʨʠ ʜʘʥʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ 

ʦʩʥʦʚʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʚʠʥʦʨʤ ʦʪʥʦʩʠʪʩʷ ʢ 

ʤʘʣʦʦʧʘʩʥʳʤ ʚʝʱʝʩʪʚʘʤ (ɯV ʢʣʘʩʩ 

ʦʧʘʩʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 12.1.007-76 

çɺʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘè) ʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʙʝʟʚʨʝʜʝʥ ʜʣʷ ʪʝʧʣʦʢʨʦʚʥʳʭ 

ʞʠʚʦʪʥʳʭ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʨʝʚʠʥʦʨʤ ʥʝ 

ʧʨʦʷʚʣʷʝʪ ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʵʬʬʝʢʪʘ ʥʘ 

ʩʣʠʟʠʩʪʳʝ ʛʣʘʟʘ ʢʨʦʣʠʢʦʚ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ 

ʣʝʯʝʥʠʷ ʦʩʪʨʦʛʦ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʚʳʧʦʣʥʝʥʠʝ ʝʛʦ 

ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʦʩʪʨʘʷ ʠ ʭʨʦʥʠʯʝʩʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ, ʤʝʩʪʥʦ-ʨʘʟʜʨʘʞʘʶʱʝʝ 

ʜʝʡʩʪʚʠʝ). ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʨʘʮʠʦʥʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠ 

ʦʩʫʱʝʩʪʚʠʪʴ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʫʶ ʨʘʟʨʘʙʦʪʢʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʨʝʚʠʥʦʨʤ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʚʠʥʦʨʤ ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʣʦʦʧʘʩʥʳʤ 

ʚʝʱʝʩʪʚʘʤ (ɯV ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 12.1.007-76 çɺʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘè), ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʙʝʟʚʨʝʜʝʥ ʜʣʷ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʥʝ ʧʨʦʷʚʣʷʝʪ 

ʤʝʩʪʥʦ-ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ. 

 

PHARMACEUTICAL DEVELOPMENT AND PRECLINICAL STUDIES OF THE DRUG 

REVINORM 

 

Kuzminova E.V., Sampiev A.M., Semenenko M.P., Abramov A.A., Vasiliadi O.I. 

Summary 

 

The aim of the research was the pharmaceutical development of a complex drug for the 

treatment of acute heat stress in cattle and the implementation of its preclinical studies (acute and 

chronic toxicity, local irritant effect). The conducted studies made it possible to determine the rational 

composition and carry out the pharmaceutical development of the complex drug revinorm. Based on 

preclinical studies, it has been shown that revinorm belongs to low-hazard substances (hazard class IV 

according to GOST 12.1.007-76 ñHarmful substancesò), with long-term use it is harmless to warm-

blooded animals, and also does not exhibit a local irritant effect. 
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ʅʝʜʦʩʪʘʪʦʢ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ 

ʚʠʪʘʤʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ 

ʦʙʫʩʣʦʚʣʝʥ ʠʭ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ 

ʢʦʨʤʘʭ [2, 6, 10]. ʆʥ ʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʨʘʙʦʪʳ ʚʩʝʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, 

ʧʨʠ ʵʪʦʤ ʩʨʦʢ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ 

ʩʦʢʨʘʪʠʪʴʩʷ [4, 8]. ʇʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ 

ʚ ʧʝʨʠʦʜ ʩʪʝʣʴʥʦʩʪʠ ʠ ʦʪʝʣʦʚ [7], ʢʦʛʜʘ 

ʧʦʪʨʝʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʚ ʤʠʢʨʦʵʣʝʤʝʥʪʘʭ 

ʠ ʚʠʪʘʤʠʥʘʭ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʘ.  

ɼʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʜʝʬʠʮʠʪʘ 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʠʚʦʪʥʳʭ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʢʦʨʤʦʚʳʝ 

ʜʦʙʘʚʢʠ [3, 9, 11].  

ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʢʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʘʥʪʘʛʦʥʠʟʤʦʤ ʜʝʡʩʪʚʫʶʱʠʭ 

ʚʝʱʝʩʪʚ ʠ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʫʩʚʦʷʝʤʦʩʪʴʶ 

[1].  

ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʦʪʝʨʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʘʢ 

ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʭ, ʪʘʢ ʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ 

ʚʠʪʘʤʠʥʦʚ ʠʟ-ʟʘ ʧʨʦʪʝʢʘʥʠʷ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ.   

ʋʩʚʦʷʝʤʦʩʪʴ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʪʘʢʞʝ 

ʥʝ ʚʳʩʦʢʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʣʝʡ [1, 5]. ʇʨʠʤʝʥʝʥʠʝ 

ʭʝʣʘʪʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʫʩʚʦʷʝʤʦʩʪʴ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ-ʤʝʪʘʣʣʦʚ [5] ʠ ʩʥʠʟʠʪʴ 

ʧʨʦʷʚʣʝʥʠʷ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʪʘʛʦʥʠʟʤʘ. ʆʜʥʘʢʦ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ï ʵʪʦ 

ʥʝ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʪʴ ʠʭ 

ʘʥʪʘʛʦʥʠʟʤ ʥʘ ʵʪʘʧʝ ʚʢʣʶʯʝʥʠʷ ʚ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʫʪʠ.  

ɺ ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʢʘʭ 

ʚʠʪʘʤʠʥʳ ʠ ʩʦʝʜʠʥʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʘʚʝ ʦʜʥʦʡ ʞʠʜʢʦʩʪʠ, ʯʪʦ 

ʥʝʠʟʙʝʞʥʦ ʚʝʜʝʪ ʢʦ ʚʩʝʤ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʧʨʦʙʣʝʤʘʤ. ʂʨʦʤʝ 

ʪʦʛʦ, ʜʣʷ ʚʚʝʜʝʥʠʷ ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʭ 

ʚʠʪʘʤʠʥʦʚ ʚ ʩʦʩʪʘʚ ʞʠʜʢʠʭ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʪʨʝʙʫʝʪʩʷ ʠʭ ʵʤʫʣʴʛʠʨʦʚʘʥʠʝ. ʕʪʦ 

ʯʘʩʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʩʣʦʞʥʦʩʪʷʤʠ. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʆʆʆ çʀʞʩʠʥʪʝʟ-

ʍʠʤʧʨʦʤè ʠ ʌɻɹʆʋ ɺʆ ʋʜɻɸʋ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çActive Mixè 

VMG 500/600. ʇʨʠ ʵʪʦʤ ʚʩʝ ʫʢʘʟʘʥʥʳʝ 

ʧʨʦʙʣʝʤʳ ʙʳʣʠ ʫʩʧʝʰʥʦ ʨʝʰʝʥʳ. 

ʂʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʨʘʟʥʳʭ 

ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʯʘʩʪʝʡ- 

(ʞʠʜʢʦʩʪʝʡ çActive Mixè VMG-500 ʠ 

çActive Mixè VMG-600). ʆʥʠ ʟʘʜʘʶʪʩʷ 

ʞʠʚʦʪʥʳʤ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʯʝʨʝʟ ʩʫʪʢʠ 

ʦʪʜʝʣʴʥʦ ʦʜʥʘ ʦʪ ʜʨʫʛʦʡ. ɺʭʦʜʷʱʠʝ ʚ ʠʭ 

ʩʦʩʪʘʚ ʚʝʱʝʩʪʚʘ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ 

ʭʠʤʠʯʝʩʢʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ 

ʧʨʦʷʚʣʷʝʤʦʛʦ ʘʥʪʘʛʦʥʠʟʤʘ ʠʣʠ 

ʩʠʥʝʨʛʠʟʤʘ.  

çActive Mixè VMG-500 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʠʢʨʦʵʤʫʣʴʩʠʶ 

ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʚ ʚʦʜʝ ʚʝʱʝʩʪʚ ï 

ʚʠʪʘʤʠʥʦʚ A, D3, E ʠ 

ʜʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜʘ (ɼɸʌʉ) ʧʨʠ 

ʵʪʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʦʡ ʚʳʩʪʫʧʘʝʪ 

ʚʦʜʥʦ-ʛʣʠʮʝʨʠʥʦʚʳʡ ʨʘʩʪʚʦʨ ʭʝʣʘʪʥʳʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ Mn ʠ Co, 

ʚʠʪʘʤʠʥʦʚ ʉ, ɺ2, ɺ5, ɺ6, ɺ9, ʘ ʪʘʢʞʝ L-

ʢʘʨʥʠʪʠʥʘ, ʭʦʣʠʥʘ ʠ ʡʦʜʠʩʪʦʛʦ ʢʘʣʠʷ.  

çActive Mixè VMG-600 ʩʦʜʝʨʞʠʪ 

ʭʝʣʘʪʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ Fe ʠ 

Cu, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥ ɺ1. 

ɺʳʩʦʢʫʶ ʢʘʣʦʨʠʡʥʦʩʪʴ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʦʝ (75 %) 

ʩʦʜʝʨʞʘʥʠʝ ʧʠʱʝʚʦʛʦ ʛʣʠʮʝʨʠʥʘ ʚ ʦʙʝʠʭ 

ʝʝ ʯʘʩʪʷʭ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çActive 
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Mixè VMG 500/600 ʫ ʥʝʪʝʣʝʡ ʚ 

ʧʝʨʠʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ 

ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘ 20 ʥʝʪʝʣʷʭ 

ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʭʦʣʤʦʛʦʨʩʢʦʡ 

ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʦʜʠʥʘʢʦʚʦʝ 

ʦʩʥʦʚʥʦʝ ʢʦʨʤʣʝʥʠʝ. ʅʝʪʝʣʠ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʧʦ 10 ʞʠʚʦʪʥʳʭ 

ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ. ʋ ʞʠʚʦʪʥʳʭ ʠʟ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʝʡ ʢʦʨʤʦʚʫʶ 

ʜʦʙʘʚʢʫ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʥʘ ʥʘʯʘʣʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 532,3Ñ4,5 ʢʛ, ʘ ʫ 

ʥʝʪʝʣʝʡ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ï 

533,2Ñ3,0 ʢʛ. 

ɺ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ ʜʦ ʠ ʜʚʫʭ 

ʥʝʜʝʣʴ ʧʦʩʣʝ ʦʪʝʣʘ ʞʠʚʦʪʥʳʤ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʚʳʧʘʠʚʘʣʠʩʴ ʞʠʜʢʦʩʪʠ çActive 

Mixè VMG-500 ʠ çActive Mixè VMG-600 ʩ 

ʯʝʨʝʜʦʚʘʥʠʝʤ ʯʝʨʝʟ ʩʫʪʢʠ.  ɼʦʟʠʨʦʚʢʘ 

ʩʦʩʪʘʚʣʷʣʘ 300 ʛ (250 ʤʣ) ʥʘ ʛʦʣʦʚʫ ʚ 

ʩʫʪʢʠ.  

ɿʘʙʦʨ ʢʨʦʚʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ʚʳʧʦʣʥʷʣʩʷ 0-ʡ, 7-ʡ, 14-ʡ, 28-ʡ ʜʥʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ 

ʘʪʪʝʩʪʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ: ɹʋ ʋʈ 

çʋʜʤʫʨʪʩʢʠʡ ʚʝʪʝʨʠʥʘʨʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʮʝʥʪʨè (ʛ.ʀʞʝʚʩʢ) ʠ 

ʤʝʞʬʘʢʫʣʴʪʝʪʩʢʦʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ 

ʋʜʤʫʨʪʩʢʠʡ ɻɸʋ (ʛ. ʀʞʝʚʩʢ). ʊʘʢʞʝ 

ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʧʨʦʪʝʢʘʥʠʷ ʦʪʝʣʦʚ, 

ʧʨʦʜʫʢʮʠʠ ʤʦʣʦʟʠʚʘ ʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʞʠʚʦʪʥʳʭ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʙʳʣʘ 

ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ɺʠʣʢʦʢʩʦʥʘ 

ï ʄʘʥʥʘ ï ʋʠʪʥʠ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋ 

ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʠʩʭʦʜʥʦ 

ʦʪʤʝʯʘʣʠʩʴ ʩʣʘʙʦʩʪʴ ʢʦʥʝʯʥʦʩʪʝʡ ʠ 

ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʠʭ ʜʠʩʪʘʣʴʥʳʭ ʦʪʜʝʣʦʚ, 

ʩʫʭʘʷ ʢʦʞʘ ʩʦ ʩʥʠʞʝʥʥʦʡ ʵʣʘʩʪʠʯʥʦʩʪʴʶ, 

ʦʯʘʛʠ ʘʣʦʧʝʮʠʠ, ʩʥʠʞʝʥʠʝ ʤʳʰʝʯʥʦʡ 

ʤʘʩʩʳ, ʥʘʨʫʰʝʥʠʝ ʧʠʱʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ.  

ʋ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ ʭʦʜʝ 

ʧʨʠʤʝʥʝʥʠʷ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ 

ʜʝʬʠʮʠʪʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ. ɺ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫʣʫʯʰʝʥʠʷ ʥʝ 

ʧʨʦʠʟʦʰʣʦ. 

ɾʠʚʦʪʥʳʝ ʦʪʝʣʠʣʠʩʴ ʥʘ 13-15-ʡ 

ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʥʠ 

ʧʨʦʠʩʭʦʜʠʣʠ ʩ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ 

ʦʩʣʦʞʥʝʥʠʡ (ʊʘʙʣʠʮʘ 1). 

ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʢʫʧʠʨʦʚʘʥʠʝʤ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ 

ʜʝʬʠʮʠʪʘ ʵʥʝʨʛʠʠ ʚ ʧʝʨʠʦʜ ʦʪʝʣʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʊʘʙʣʠʮʘ 

2). 

ɼʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ (0 ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ) ʩʦʜʝʨʞʘʥʠʝ 

Zn, Se, ʚʠʪʘʤʠʥʦʚ ʉ ʠ ɽ ʚ ʢʨʦʚʠ ʥʝʪʝʣʝʡ 

ʦʙʝʠʭ ʛʨʫʧʧ ʙʳʣʦ ʥʠʞʝ ʨʝʬʝʨʝʥʩʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʘ ʩʦʜʝʨʞʘʥʠʝ Cu ʠ Co ʚ ʢʨʦʚʠ 

ʥʝʪʝʣʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠʙʣʠʞʘʣʦʩʴ ʢ 

ʠʭ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʦʜʝʨʞʘʥʠʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ ʚ ʢʨʦʚʠ 

ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʦʟʨʦʩʣʦ ʠ ʜʦ 

ʢʦʥʮʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʪʘʚʘʣʦʩʴ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 

ɼʦʩʪʦʚʝʨʥʳʤʠ ʨʘʟʣʠʯʠʷ ʷʚʣʷʣʠʩʴ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ Fe ï ʥʘ 14-ʡ ʠ 21-ʡ ʜʥʠ, Co ï 

ʥʘ 21-ʡ ʜʝʥʴ, Cu ʠ Zn ï ʥʘ 7-ʡ, 14-ʡ, 21-ʡ, 

28-ʡ ʜʥʠ, Se ï ʥʘ 21-ʡ ʠ 28-ʡ ʜʥʠ. ɺ ʢʨʦʚʠ 

ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʥʠʝ 

Cu, Zn, Co, Se ʦʢʘʟʘʣʦʩʴ ʥʘʠʙʦʣʴʰʠʤ ʥʘ 

14-ʡ ʜʝʥʴ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʠ 

ʥʘʩʪʫʧʣʝʥʠʷ ʦʪʝʣʘ. ʂ 21-ʤʫ ʜʥʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʥʦ ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʠʣʦʩʴ. 

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʚʝʩʴʤʘ 

ʠʥʪʝʥʩʠʚʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʩ ʤʦʣʦʟʠʚʦʤ 

ʩʦʝʜʠʥʝʥʠʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʦʪʤʝʯʘʣʘʩʴ ʙʦʣʝʝ ʚʳʩʦʢʘʷ (18,1Ñ2,2 ʣ), ʯʝʤ 

ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (16,3Ñ2,6 ʣ) 

ʧʨʦʜʫʢʮʠʷ ʤʦʣʦʟʠʚʘ. 

ʂ 28-ʤʫ ʜʥʶ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʩʠʣʦʩʴ. ɺʝʨʦʷʪʥʦ, ʠʭ 

ʧʦʪʝʨʠ ʩ ʤʦʣʦʢʦʤ ʦʢʘʟʘʣʠʩʴ ʤʝʥʴʰʠʤʠ 

ʯʝʤ ʩ ʤʦʣʦʟʠʚʦʤ. 

ʉʦʜʝʨʞʘʥʠʝ Fe ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 

ʦʙʝʠʭ ʛʨʫʧʧ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʦʩʴ. ʕʪʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʝʛʦ ʠʥʪʝʥʩʠʚʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ 

ʚ ʦʨʛʘʥʠʟʤ ʧʣʦʜʘ ʜʦ ʦʪʝʣʘ ʠ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʳʚʝʜʝʥʠʝʤ ʠʟ ʦʨʛʘʥʠʟʤʘ ʩ ʤʦʣʦʟʠʚʦʤ ʠ 
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ʤʦʣʦʢʦʤ ʧʦʩʣʝ ʦʪʝʣʘ. ʆʜʥʘʢʦ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʦʥʦ ʙʳʣʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʠʟ-ʟʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʩ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʦʡ. 

 

ʊʘʙʣʠʮʘ 1ï ʏʠʩʣʦ ʩʣʫʯʘʝʚ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʦʪʝʣʘʭ (n=10) 

ɻʨʫʧʧʘ 
ʈʘʟʨʳʚ ʨʦʜʦʚʳʭ 

ʧʫʪʝʡ 
ɿʘʜʝʨʞʢʘ ʧʦʩʣʝʜʘ 

ɿʘʣʝʞʠʚʘʥʠʝ ʧʦʩʣʝ 

ʦʪʝʣʘ 

1 (ʦʧʳʪʥʘʷ) 0 1 0 

2 (ʢʦʥʪʨʦʣʴʥʘʷ) 1 4 3 

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ ɸ, ʉ, ɽ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (Cu, Zn, Fe, Co, Se) ʚ ʢʨʦʚʠ 

ʞʠʚʦʪʥʳʭ (ʄÑů, n=10) 

ʇʨʠʤʝʯʘʥʠʝ: ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ * 

(ʈ<0,05); **(ʈ<0,01) 

 

ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʜʝʨʞʘʥʠʝ 

ʚʠʪʘʤʠʥʦʚ ɸ ʠ ʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʥʘ 7-ʡ, 

14-ʡ, 21-ʡ, 28-ʡ ʜʥʠ, ʘ ʩʦʜʝʨʞʘʥʠʝ 

ʚʠʪʘʤʠʥʘ ɽ ï ʥʘ 14, 21, 28-ʡ ʜʥʠ.   

ɿʘʢʣʶʯʝʥʠʝ. ʋ ʞʠʚʦʪʥʳʭ, 

ʧʦʣʫʯʘʚʰʠʭ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ çActive 

Mixè VMG 500/600, ʧʦʚʳʩʠʣʦʩʴ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ Zn, Cu, Fe, Co, Se, ʘ 

ʪʘʢʞʝ ʚʠʪʘʤʠʥʦʚ ɸ, ʉ, ɽ. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʮʠʠ 

ʤʦʣʦʟʠʚʘ ʠ ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ ʦʩʣʦʞʥʝʥʠʡ 

ʧʨʠ ʦʪʝʣʘʭ.  

ʃʀʊɽʈɸʊʋʈɸ: 

1. ɺʦʣʢʦʚʘ, ɸ. ɺ. ɺʘʞʥʦʩʪʴ 
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ɼ
ʝ
ʥ
ʴ
 
ʚ
ʟ
ʷ
ʪ
ʠ
ʷ
 

ʢ
ʨ
ʦ
ʚ
ʠ

 

ˉ
 
ʛ
ʨ
ʫ
ʧ
ʧ
ʳ

 

C
u,
 
ʤ
ʢ
ʤ
ʦ
ʣ
ʴ
/
ʣ

 

Z
n
,
 
ʤ
ʢ
ʤ
ʦ
ʣ
ʴ
/
ʣ

 

F
e,
 
ʤ
ʢ
ʤ
ʦ
ʣ
ʴ
/
ʣ

 

C
o,
 
ʤ
ʢ
ʤ
ʦ
ʣ
ʴ
/
ʣ

 

S
e,
 
ʤ
ʢ
ʤ
ʦ
ʣ
ʴ

/
ʣ 

ɺ
ʠ
ʪ
ʘ
ʤ
ʠ
ʥ
 
ɸ
,
 

ʤ
ʢ
ʛ
/
ʣ

 

ɺ
ʠ
ʪ
ʘ
ʤ
ʠ
ʥ
 
ʉ
,
 

ʤ
ʢ
ʛ
/
ʣ

 

ɺ
ʠ
ʪ
ʘ
ʤ
ʠ
ʥ
 
ɽ
,
 

ʤ
ʢ
ʛ
/
ʣ

 

ʈʝʬʝʨʝʥ- 

ʩʥʳʝ 

ʠʥʪʝʨʚʘʣʳ 

12,59- 

18,88 

15,3-

22,94 

17,9- 

35,8 

0,51- 

0,85 

0,0046- 

0,0086 

240-

800 

8-20 8-20 

0 1 12,61Ñ 

1,32 

12,14Ñ 

1,07 

33,8Ñ 

10,1 

0,54Ñ 

0,12 

0,0044Ñ 

0,0003 

337Ñ 

23 

5,9Ñ 2 5,4Ñ 2 

2 15,33Ñ 

2,49 

11,33Ñ 

0,98 

30,9Ñ 

2,6 

0,64Ñ 

0,12 

0,0043Ñ 

0,0004 

323Ñ 

59 

5,5Ñ 2 5,6Ñ 2 

7 1 14,76Ñ 

0,98** 

14,24Ñ 

1,64** 

30,8Ñ 

5,8 

0,63Ñ 

0,10 

0,0050Ñ 

0,0010 

383Ñ 

27**  

7,1Ñ 

1* 

6,1Ñ 1 

2 13,00Ñ 

1,65 

12,53Ñ 

1,33 

28,9Ñ 

2,4 

0,59Ñ 

0,08 

0,0044Ñ 

0,0013 

298Ñ 

55 

5,3Ñ 1 5,2Ñ 2 

14 1 16,92Ñ 

1,23** 

16,67Ñ 

1,27** 

30,3Ñ 

1,4* 

0,71Ñ 

0,08 

0,0063Ñ 

0,0013 

650 Ñ 

60 **  

8,9Ñ 

1**  

10,4Ñ 

2**  

2 12,48Ñ 

1,98 

13,00Ñ 

1,33 

25,1Ñ 

1,5 

0,66Ñ 

0,08 

0,0053Ñ 

0,0013 

324Ñ 

26 

5,6Ñ 1 5,5Ñ 2 

21 1 15,89Ñ 

1,32** 

15,45Ñ 

1,02** 

26,5Ñ 

5,3* 

0,64Ñ 

0,08* 

0,0056Ñ 

0,0004* 

679Ñ 

67**  

8,0Ñ 

1**  

11,5Ñ 

2**  

2 13,47Ñ 

1,61 

12,79Ñ 

1,84 

22,2Ñ 

2,7 

0,54Ñ 

0,12 

0,0052Ñ 

0,0013 

339Ñ 

81 

5,0Ñ 2 6,1Ñ 1 

28 1 16,68Ñ 

1,46** 

16,39Ñ 

0,96** 

19,6Ñ 

2,4 

0,66Ñ 

0,12 

0,0051Ñ 

0,0008* 

710 Ñ 

94**  

9,2Ñ 

2**  

13,6Ñ 

1**  

2 13,86Ñ 

1,64 

13,23Ñ 

2,08 

18,9Ñ 

1,4 

0,59Ñ 

0,08 

0,0041Ñ 

0,0010 

358Ñ 

66 

6,3Ñ 1 5,5Ñ 2 



124  

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ / ɸ. ɺ. ɺʦʣʦʢʦʚʘ // ʉʠʤʚʦʣ 

ʥʘʫʢʠ: ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ. ï 

2022. ï ˉ 1(1). ï ʉ. 15-18. 

2. ɺʳʷʚʣʝʥʠʝ ʣʠʤʠʪʠʨʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʚ ʨʘʮʠʦʥʘʭ ʢʦʨʦʚ ʩ ʮʝʣʴʶ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʠʧʦʤʠʢʨʦʵʣʝʤʝʥʪʦʟʦʚ /         

ɺ. ɺ. ɼʨʦʥʦʚ, ɺ. ʇ. ʂʫʣʘʯʝʥʢʦ, ʊ. ɺ. ʆʣʠʚʘ 

[ʠ ʜʨ.] // ɺʝʪʝʨʠʥʘʨʠʷ ʠ ʢʦʨʤʣʝʥʠʝ. ï 2022. 

ï ˉ 1. ï ʉ. 20-23. 

3. ɽʞʢʦʚʘ, ɸ. ʄ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʛʦʚʷʜʠʥʳ 

ʦʪ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʢʦʨʤʦʚʫʶ 

ʜʦʙʘʚʢʫ ʙʝʥʪʦʥʠʪʘ / ɸ. ʄ. ɽʞʢʦʚʘ,                 

ɸ. ɽ. ʅʝʬʝʜʴʝʚ, ɻ. ʆ. ɽʞʢʦʚʘ // ɺʝʩʪʥʠʢ 

ʂʘʟʘʥʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2006. ï ˉ 1. ï ʉ. 118-122.  

4. ʂʦʞʠʥʘ, ʇ. ɸ. ɺʣʠʷʥʠʝ 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ 

ʛʦʤʝʦʩʪʘʟ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ /                

ʇ. ɸ. ʂʦʞʠʥʘ, ɽ. ɸ. ʂʦʨʦʯʢʠʥʘ // 

ʇʨʠʢʘʩʧʠʡʩʢʠʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ. ï 

2023. ï 3(4). ï ʉ. 50-58.  

5. ʂʫʜʠʥʦʚʘ, ʅ. ɸ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʝʣʘʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʨʘʮʠʦʥʘʭ ʣʘʢʪʠʨʫʶʱʠʭ 

ʢʦʨʦʚ / ʅ. ɸ. ʂʫʜʠʥʦʚʘ, ɸ. ɺ. ɸʨʠʩʪʦʚ,         

ɸ. ʄ. ʂʫʜʠʥʦʚʘ // ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ, ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʟʦʦʪʝʭʥʠʠ: 

ʊʝʟʠʩʳ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʂʨʫʛʣʦʛʦ ʩʪʦʣʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ɺʦʨʦʥʝʞʩʢʦʛʦ ɻɸʋ, 

ʫʧʨʘʚʣʝʥʠʡ ʚʝʪʝʨʠʥʘʨʠʠ ʧʦ ʃʠʧʝʮʢʦʡ, 

ɺʦʨʦʥʝʞʩʢʦʡ ʠ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʷʤ, 

ʢʦʤʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʠʠ ʧʦ ʊʫʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠ, ɺʦʨʦʥʝʞ, 11 ʥʦʷʙʨʷ 2022 ʛʦʜʘ. ï 

ɺʦʨʦʥʝʞ: ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀʤʧʝʨʘʪʦʨʘ 

ʇʝʪʨʘ I. ï 2022. ï ʉ. 62-64.  

6. ʃʘʟʘʨʝʚʘ, ʂ. ɺ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʠ ʤʷʩʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʙʳʯʢʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʨʘʮʠʦʥʘʭ ʢʦʨʤʣʝʥʠʷ / ʂ. 

ɺ. ʃʘʟʘʨʝʚʘ, ʆ. ɸ. ʂʨʘʩʥʦʚʘ // ɺʝʩʪʥʠʢ 

ʀʞʝʚʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ. ï 2023. ï 

ˉ 2(74). ï ʉ. 27-33.   

7. ʅʠʬʦʥʪʦʚ, ʂ. ʈ. ʋʣʫʯʰʝʥʠʝ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʢʦʨʦʚ 

ʢʦʤʧʣʝʢʩʥʳʤʠ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʡ 

ʗʢʫʪʠʠ / ʂ. ʈ. ʅʠʬʦʥʪʦʚ, ɺ. ʂ. ɻʘʙʳʰʝʚ, 

ʅ. ɸ. ʉʪʨʫʯʢʦʚ [ʠ ʜʨ.] // ɺʝʪʝʨʠʥʘʨʠʷ ʠ 

ʢʦʨʤʣʝʥʠʝ. ï 2022. ï 4. ï ʉ. 33-35. 

8. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʤʷʩʥʳʭ ʧʦʨʦʜ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʦʙʟʦʨ) /                 

ʆ. ɸ. ʂʨʘʩʥʦʚʘ, ʀ. ʈ. ʊʣʝʮʝʨʫʢ,                       

ʅ. ɺ. ʂʦʥʠʢ [ʠ ʜʨ.] // ɻʝʥʝʪʠʢʘ ʠ 

ʨʘʟʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ. ï 2023. ï ˉ 2. ï ʉ. 

36-47. 

9. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʤʦʣʦʢʘ. ʇʫʪʴ ʦʪ ʪʝʣʝʥʢʘ ʜʦ ʢʦʨʦʚʳ /                

ʈ. ɸ. ɺʦʣʢʦʚ, ʌ. ʂ. ɸʭʤʝʪʟʷʥʦʚʘ,                       

ʈ. ʅ. ʌʘʡʟʨʘʭʤʘʥʦʚ [ʠ ʜʨ.]. ï ʂʘʟʘʥʴ: 

ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ "ʄʝɼɼʦʢ", 2022. ï 366 

ʩ.  

10. ʕʬʝʥʜʠʝʚ, ɹ. ʐ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʮʠʦʥʦʚ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ ʚ 

ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ /           

ɹ. ʐ. ʕʬʝʥʜʠʝʚ, ɸ. ʉ. ɺʦʨʦʢʦʚ,                       

ʄ. ɹ. ʋʣʠʤʙʘʰʝʚ // ɺʝʩʪʥʠʢ ɸʣʪʘʡʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ï 2019. ï 5(175). ï ʉ. 95-100. 

11. Ezhkova, A. M. Development of 

nanostructured phosphorite: study of the 

safety of application / A. M. Ezhkova,                 

A. K. Yapparov, V. O. Ezhkov [et al.] // 

Doklady Biological Sciences. ï 2016. ï ʊ. 

467. ï ˉ 1. ï ʉ. 65-67.

  

 

 

 

 

 

 

 

 

 

 

 



125  

ʇʈʀʄɽʅɽʅʀɽ ʂʆʈʄʆɺʆʁ ɼʆɹɸɺʂʀ çACTIVE MIXè VMG 500/600 ʋ ʅɽʊɽʃɽʁ ɺ 

ʇɽʈʀʅɸʊɸʃʔʅʓʁ ʇɽʈʀʆɼ 

 

ʂʫʣʠʢʦʚ ɸ.ʅ. 

ʈʝʟʶʤʝ 

 

 ʇʨʠ ʜʝʬʠʮʠʪʝ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪ ʞʠʜʢʠʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ. ʆʜʥʘʢʦ ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʥʝʜʦʩʪʘʪʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʘʥʪʘʛʦʥʠʟʤʦʤ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʫʩʚʦʷʝʤʦʩʪʴʶ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʧʨʦʪʝʢʘʥʠʝʤ 

ʤʝʞʜʫ ʥʠʤʠ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʞʠʜʢʦʡ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʦʡ 

ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çActive Mixè VMG 500/600 ʧʨʠʤʝʥʝʥʳ ʥʦʚʳʝ 

ʧʦʜʭʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʫʩʪʨʘʥʠʪʴ ʫʢʘʟʘʥʥʳʝ ʧʨʦʙʣʝʤʳ. ɼʣʷ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ 20 ʥʝʪʝʣʷʭ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ 

ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ ʚ ʧʝʨʠʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ.  ʆʧʳʪʥʘʷ ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʳ ʚʢʣʶʯʘʣʠ 

ʧʦ 10 ʞʠʚʦʪʥʳʭ ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ. ɾʠʚʦʪʥʳʝ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ 

ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʧʦʣʫʯʘʣʠ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʚ ʜʦʟʝ ʧʦ 250 ʤʣ (300 ʛ) ʥʘ ʛʦʣʦʚʫ ʚ 

ʩʫʪʢʠ.  ʀʩʭʦʜʥʦ ʫ ʥʝʪʝʣʝʡ ʦʙʝʠʭ ʛʨʫʧʧ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʢʨʦʚʠ 

ʙʳʣʦ ʩʥʠʞʝʥʥʳʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ, ʦʥʦ 

ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʩʠʣʦʩʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʞʠʚʦʪʥʳʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʨʠ ʵʪʦʤ ʦʪʝʣʳ 

ʧʨʦʪʝʢʘʣʠ ʩ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ʦʩʣʦʞʥʝʥʠʡ, ʘ ʧʨʦʜʫʢʮʠʷ ʤʦʣʦʟʠʚʘ ʚʦʟʨʦʩʣʘ. ɺʩʝ ʵʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʦʡ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʞʠʟʥʠ ʞʠʚʦʪʥʳʭ. 

 

APPLICATION OF THE FEED ADDITIVE çACTIVE MIXè VMG 500/600 IN HEIFERS 

DURING THE PERINATAL PERIOD 

 

Kulikov A.N. 

Summary 

 

When there is a deficiency of vitamins and microelements in the body of animals, liquid 

feed additives are widely used. However, they are characterized by disadvantages associated with 

antagonism and insufficient absorption of the active substances, as well as the occurrence of 

undesirable chemical reactions between them. When creating the liquid high-calorie vitamin and 

mineral feed additive çActive Mixè VMG 500/600, new approaches were used to significantly 

eliminate these problems. To evaluate the effectiveness of its use, a study was conducted on 20 

heifers of the Holstein Kholmogory breed during the perinatal period. The experimental and control 

groups each included 10 animals selected on the principle of analogue pairs. During this time, the 

animals of the experimental group received a feed additive in a dose of 250 ml (300 g) per head per 

day. Initially, in heifers of both groups, the content of vitamins and microelements in the blood was 

reduced. Subsequently, in animals receiving the feed additive, it significantly increased in relation 

to animals in the control group. At the same time, calving occurred with fewer complications, and 

colostrum production increased. All this indicates the effectiveness of using a high-calorie vitamin 

and mineral feed additive during this period of animal life. 
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ɼʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʜʝʬʠʮʠʪʘ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʠʚʦʪʥʳʭ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ 

ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ [1, 3, 4, 9-11]. 

ɾʠʜʢʠʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʦʯʝʥʴ 

ʫʜʦʙʥʳ ʚ ʧʨʠʤʝʥʝʥʠʠ. ʆʜʥʘʢʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʥʠ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ. ʀʭ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʚʠʪʘʤʠʥʳ, ʩʦʝʜʠʥʝʥʠʷ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʘʚʝ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʞʠʜʢʦʩʪʠ. ʕʪʦ ʥʝʠʟʙʝʞʥʦ ʚʝʜʝʪ ʢ 

ʧʨʦʪʝʢʘʥʠʶ ʤʝʞʜʫ ʥʠʤʠ ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʚʠʪʘʤʠʥʦʚ ʩʥʠʞʘʝʪʩʷ ʠʣʠ 

ʪʝʨʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ, ʘ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʤʘʣʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʭʫʞʝ 

ʫʩʚʘʠʚʘʝʤʳʝ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ 

ʪʨʘʢʪʝ ʞʠʚʦʪʥʳʭ. 

ɽʩʣʠ ʚ ʩʦʩʪʘʚ ʞʠʜʢʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ 

ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʝ ʚʠʪʘʤʠʥʳ ʠʣʠ ʜʨʫʛʠʝ 

ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ ʚʝʱʝʩʪʚʘ, ʪʦ 

ʪʨʝʙʫʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʠʭ ʵʤʫʣʴʛʠʨʦʚʘʥʠʝ. 

ʇʦʣʫʯʘʝʤʳʝ ʵʤʫʣʴʩʠʠ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ 

ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳ, ʘ ʨʘʟʤʝʨ ʠʭ ʤʠʮʝʣʣ 

ʤʦʞʝʪ ʙʳʪʴ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ. ʕʪʦ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʫʩʚʦʝʥʠʶ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʦʡ 

ʞʠʜʢʦʡ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ çActive Mixè VMG 500/600 

(ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ) ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʮʝʣʳʡ ʨʷʜ ʥʦʚʳʭ 

ʧʦʜʭʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʠʪʴ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʧʨʦʙʣʝʤʳ. ɼʘʥʥʘʷ 

ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʨʘʟʥʳʭ 

ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʞʠʜʢʦʩʪʝʡ 

(çActive Mixè VMG-500 ʠ çActive Mixè 

VMG-600), ʢʦʪʦʨʳʝ ʜʘʶʪʩʷ ʞʠʚʦʪʥʳʤ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ ʦʜʥʠ ʩʫʪʢʠ.  

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʚʝʱʝʩʪʚʘ, 

ʩʧʦʩʦʙʥʳʝ ʚʩʪʫʧʘʪʴ ʚ ʥʝʞʝʣʘʪʝʣʴʥʳʝ 

ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʘ ʪʘʢʞʝ ʚʝʱʝʩʪʚʘ, 

ʧʨʦʷʚʣʷʶʱʠʝ ʘʥʪʘʛʦʥʠʟʤ. ɺ ʩʦʩʪʘʚʝ 

ʜʘʥʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʭʝʣʘʪʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʤʝʪʘʣʣʦʚ-ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʣʠʛʘʥʜʘʤʠ ʚʳʩʪʫʧʘʶʪ ʚʝʱʝʩʪʚʘ, 

ʷʚʣʷʶʱʠʝʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ.  

ɼʠʘʮʝʪʦʬʝʥʦʥʠʣʩʝʣʝʥʠʜ (ɼɸʌʉ) ʠ 

ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʝ ʚʠʪʘʤʠʥʳ (A, D3, E) 

ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʞʠʜʢʦʩʪʝʡ 

(çActive Mixè VMG-500) ʚ ʚʠʜʝ 

ʩʪʘʙʠʣʴʥʦʡ ʵʤʫʣʴʩʠʠ ʩ ʩʫʙʤʠʢʨʦʥʥʳʤ 

ʨʘʟʤʝʨʦʤ ʤʠʮʝʣʣ. ɺ ʢʘʯʝʩʪʚʝ 

ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʳ ʧʨʠ ʵʪʦʤ ʚʳʩʪʫʧʘʝʪ 

ʚʦʜʥʦ-ʛʣʠʮʝʨʠʥʦʚʳʡ ʨʘʩʪʚʦʨ ʭʝʣʘʪʥʳʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʘʨʛʘʥʮʘ ʠ 

ʢʦʙʘʣʴʪʘ, ʘ ʪʘʢʞʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ 

ʚʠʪʘʤʠʥʦʚ (ʉ, ɺ2, ɺ5, ɺ6, ɺ9) ʠ 

ʚʠʪʘʤʠʥʦʧʦʜʦʙʥʳʭ ʚʝʱʝʩʪʚ (ʭʦʣʠʥʘ ʠ L-

ʢʘʨʥʠʪʠʥʘ). 

ɾʠʜʢʦʩʪʴ çActive Mixè VMG-600 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʜʥʦ-ʛʣʠʮʝʨʠʥʦʚʳʡ 

ʨʘʩʪʚʦʨ ʭʝʣʘʪʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ ʠ ʤʝʜʠ, ʘ ʪʘʢʞʝ 

ʚʠʪʘʤʠʥʘ ɺ1.  
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ɺʳʩʦʢʘʷ ʢʘʣʦʨʠʡʥʦʩʪʴ ʦʙʝʠʭ 

ʞʠʜʢʦʩʪʝʡ (çActive Mixè VMG-500 ʠ 

çActive Mixè VMG-600) ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʣʠʮʝʨʠʥʘ (75 

%). 

ʋʯʠʪʳʚʘʷ ʩʣʦʞʥʳʡ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʯʘʩʪʝʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʳʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʘʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʚʳʩʦʢʠʭ ʜʦʟʠʨʦʚʢʘʭ.  

ʎʝʣʴ ʨʘʙʦʪʳ ï ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʙʝʣʳʭ 

ʥʝʣʠʥʝʡʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ 

ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʦʡ ʚʠʪʘʤʠʥʥʦ-

ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çActive 

Mixè VMG 500/600.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ 

ʥʘ ʢʘʬʝʜʨʝ ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʬʠʟʠʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ʂʘʟʘʥʩʢʦʡ ɻɸɺʄ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʜʦʢʣʠʥʠʯʝʩʢʦʤʫ 

ʠʟʫʯʝʥʠʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ [8] ʥʘ 70 

ʥʝʣʠʥʝʡʥʳʭ ʙʝʣʳʭ ʢʨʳʩʘʭ (ʩʘʤʢʘʭ) 

ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 206,2Ñ17,8 ʛ.  ɾʠʚʦʪʥʳʝ 

ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʚʠʚʘʨʠʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʦʙʱʝʧʨʠʥʷʪʳʭ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ. ʂʦʨʤʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʧʦʣʥʦʨʘʮʠʦʥʥʳʤ ʢʦʤʙʠʢʦʨʤʦʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 50258-92 [6].  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ 

ʯʘʩʪʝʡ ʞʠʜʢʦʩʪʝʡ çActive Mixè VMG-500 

ʠ çActive Mixè VMG-600 [7] ʠʭ ʚʚʦʜʠʣʠ 

ʢʨʳʩʘʤ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʯʝʨʝʟ ʟʦʥʜ. ʇʨʠ 

ʵʪʦʤ ʦʮʝʥʠʚʘʣʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʣʝʪʘʣʴʥʳʭ ʜʦʟ (LD50) 

ʦʙʦʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ 

ʃʠʪʯʬʠʣʜʘ ʠ ʋʠʣʢʦʢʩʦʥʘ [2]. 

ʂʨʳʩʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 7 ʛʨʫʧʧ 

(6 ʦʧʳʪʥʳʭ ʠ 1 ʢʦʥʪʨʦʣʴʥʘʷ) ʧʦ 10 ʛʦʣʦʚ ʚ 

ʢʘʞʜʦʡ.  

ʂʨʳʩʘʤ 2-ʡ, 3-ʡ ʠ 4-ʡ ʛʨʫʧʧ 

ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʩ ʧʦʤʦʱʴʶ ʟʦʥʜʘ 

ʚʚʦʜʠʣʠ çActive Mixè VMG-500 ʚ 

ʜʦʟʠʨʦʚʢʘʭ 30000 ʤʛ/ʢʛ, 60000 ʤʛ/ʢʛ ʠ 

120000 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʞʠʚʦʪʥʳʤ 

5-ʡ, 6-ʡ, 7-ʡ ʛʨʫʧʧ ï çActive Mixè VMG-

600 ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʜʦʟʠʨʦʚʢʘʭ. 1-ʷ ʛʨʫʧʧʘ 

ʙʳʣʘ ʢʦʥʪʨʦʣʴʥʦʡ, ʧʨʠ ʵʪʦʤ ʞʠʚʦʪʥʳʤ 

ʚʚʦʜʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ 

(ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʚʚʝʜʝʥʠʷ ʞʠʜʢʦʩʪʝʡ ʢʨʳʩʘʤ 
ˉ 

ʛʨʫʧʧʳ 

ɾʠʜʢʦʩʪʴ ʉʭʝʤʘ ʚʚʝʜʝʥʠʷ ɺʚʝʜʝʥʥʘʷ ʜʦʟʘ 

(ʤʛ/ʢʛ) 

1  0,9 % ʨʘʩʪʚʦʨ NaCl 5 ʤʣ ʦʜʥʦʢʨʘʪʥʦ - 

2 çActive Mixè VMG-500 5 ʤʣ ʦʜʥʦʢʨʘʪʥʦ 30000 

3 çActive Mixè VMG-500 10 ʤʣ (2 ʨʘʟʘ ʧʦ 5 ʤʣ) 60000 

4 çActive Mixè VMG-500 20 ʤʣ (4 ʨʘʟʘ ʧʦ 5 ʤʣ) 120000 

5 çActive Mixè VMG-600 5 ʤʣ ʦʜʥʦʢʨʘʪʥʦ 30000 

6 çActive Mixè VMG-600 10 ʤʣ (2 ʨʘʟʘ ʧʦ 5 ʤʣ) 60000 

7 çActive Mixè VMG-600 20 ʤʣ (4 ʨʘʟʘ ʧʦ 5 ʤʣ) 120000 

 

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʣʘʙʦʨʘʪʦʨʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 14 

ʩʫʪʦʢ, ʘ ʥʘ 15 ʜʝʥʴ ʠʭ ʚʳʚʦʜʠʣʠ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [8].  

ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʙʠʨʘʣʠ ʦʙʨʘʟʮʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ 

ʧʦʤʝʱʘʣʠ ʠʭ ʚ ʥʝʡʪʨʘʣʴʥʳʡ 

ʟʘʙʫʬʝʨʝʥʥʳʡ ʬʦʨʤʘʣʠʥ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʧʨʦʤʳʚʢʦʡ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ 

ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ ʚ ʙʘʪʘʨʝʝ ʩʧʠʨʪʦʚ 

ʚʦʩʭʦʜʷʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʟʘʣʠʚʢʦʡ ʚ 

ʧʘʨʘʬʠʥ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʙʣʦʢʦʚ 

ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʧʘʨʘʬʠʥʦʚʳʝ ʩʨʝʟʳ 

ʪʦʣʱʠʥʦʡ 5-7 ʤʢʤ ʥʘ ʨʦʪʘʮʠʦʥʥʦʤ 

ʤʠʢʨʦʪʦʤʝ ʩ ʦʢʨʘʩʢʦʡ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ ʩ 

ʬʠʢʩʘʮʠʝʡ ʧʨʠ ʧʦʤʦʱʠ ʦʢʫʣʷʨ-

ʚʠʜʝʦʢʘʤʝʨʳ. 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʚʳʙʦʨʢʘʤ ʠ ʩʨʝʜʥʝʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ (ů). ʆʮʝʥʢʫ 
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ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 

ʢʨʠʪʝʨʠʷ ɺʠʣʢʦʢʩʦʥʘ-ʄʘʥʥʘ-ʋʠʪʥʠ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ ʞʠʚʦʪʥʳʝ ʚʳʞʠʣʠ, 

ʧʦʵʪʦʤʫ LD50 ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. ʇʨʠ 

ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʦʟʠʨʦʚʢʠ ʙʳʣʠ 

ʤʥʦʛʦʢʨʘʪʥʦ ʚʳʰʝ, ʯʝʤ 5000 ʤʛ/ʢʛ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʦʙʝ ʞʠʜʢʦʩʪʠ çActive 

Mixè VMG-500 ʠ çActive Mixè VMG-600 ʢ 

4 ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ ʧʦ ɻʆʉʊ 12.1.007-76 

[5]. ʇʦʩʣʝ ʚʳʚʝʜʝʥʠʷ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʳʩ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʭ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ɺ 

ʪʘʙʣʠʮʝ 2 ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. 

 

ʊʘʙʣʠʮʘ 2 ï ʄʘʩʩʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ çActive Mixè VMG- 500 ʠ çActive 

Mixè VMG-600 (ʄÑů, n=10) 
ɺʥʫʪʨʝʥʥʠʝ  

ʦʨʛʘʥʳ, ʛ 

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

1-ʷ 

(ʢʦʥʪʨ.) 

2-  ̫

ʛʨʫʧʧʘ 

3-  ̫

ʛʨʫʧʧʘ 

4-ʷ 

ʛʨʫʧʧʘ 

5-ʷ 

ʛʨʫʧʧʘ 

6-  ̫

ʛʨʫʧʧʘ 

7-  ̫

ʛʨʫʧʧʘ 

ʉʝʨʜʮʝ 0,9Ñ0,1 0,86Ñ0,08 0,89Ñ0,1 0,86Ñ0,1 0,7Ñ0,08* 0,8Ñ0,1 0,7Ñ0,1* 

ʇʝʯʝʥʴ 7,1Ñ1,0 6,64Ñ0,4 5,76Ñ0,4** 6,3Ñ0,6* 6,4Ñ1,5 7,3Ñ1,1* 7,2Ñ1,1 

ʇʦʯʢʠ 1,4Ñ0,3 1,5Ñ0,2 1,35Ñ0,2 1,44Ñ0,2 1,3Ñ0,1 1,3Ñ0,2 1,4Ñ0,2 

ʉʝʣʝʟʝʥʢʘ 0,7Ñ0,1 0,69Ñ0,1 0,72Ñ0,1 0,8Ñ0,1 0,7Ñ0,1 0,6Ñ0,1* 0,7Ñ0,1* 

ʃʝʛʢʠʝ 1,9Ñ0,5 1,82Ñ0,2 1,95Ñ0,3 1,91Ñ0,3 1,7Ñ0,3 1,8Ñ0,3 1,9Ñ0,4 

ʇʨʠʤʝʯʘʥʠʝ: ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ * 

(ʈ<0,05); **(ʈ<0,01) 

 

ɺʳʷʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʨʘʟʤʝʨʦʚ ʩʝʨʜʮʘ ʚ 5 ʠ 7 ʛʨʫʧʧʘʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, 

ʯʪʦ ʢʦʩʚʝʥʥʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʢʘʢ ʥʘ 

ʫʤʝʥʴʰʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʨʘʟʤʝʨʦʚ ʦʨʛʘʥʘ, 

ʪʘʢ ʠ ʥʘ ʧʦʚʳʰʝʥʥʳʡ ʦʙʲʝʤ ʩʝʨʜʝʯʥʦʛʦ 

ʚʳʙʨʦʩʘ ʚ ʬʘʟʫ ʩʠʩʪʦʣʳ. ʋʯʠʪʳʚʘʷ 

ʦʪʩʫʪʩʪʚʠʝ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʝ ʧʨʠ 

ʜʝʡʩʪʚʠʠ Active Mixè VMG-600, ʧʦʩʣʝʜʥʝʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʙʦʣʝʝ ʚʝʨʦʷʪʥʦ.  

ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʤʝʥʴʰʠʤ 

ʨʘʟʤʝʨʘʤ ʧʝʯʝʥʠ ʠ ʩʝʣʝʟʝʥʢʠ ʥʘ ʬʦʥʝ 

ʧʨʠʤʝʥʝʥʠʷ çActive Mixè VMG-600, ʪʘʢʞʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʷʚʣʝʥʠʝʤ ʫʩʠʣʝʥʥʦʡ 

ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʢʨʦʚʦʪʦʢʘ ʚ ʭʦʜʝ ʫʙʦʷ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ 

ʦʨʛʘʥʦʚ ʥʘ ʚʚʝʜʝʥʠʝ ʜʘʥʥʦʡ ʞʠʜʢʦʩʪʠ.  

ʆʜʥʘʢʦ, ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ʧʝʯʝʥʠ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ çActive Mixè 

VMG-500 ʚ 3 ʠ 4 ʛʨʫʧʧʝ, ʥʘ ʬʦʥʝ 

ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʩʝʣʝʟʝʥʢʠ ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʠ 

ʢʦʩʚʝʥʥʦ ʫʢʘʟʳʚʘʝʪ ʣʠʙʦ ʥʘ ʚʦʟʤʦʞʥʳʝ 

ʛʠʧʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʪʢʘʥʷʭ 

ʧʝʯʝʥʠ ʠʣʠ ʫʩʠʣʝʥʥʳʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ 

ʧʨʦʮʝʩʩʳ ʚ ʙʝʣʦʡ ʧʫʣʴʧʝ ʩʝʣʝʟʝʥʢʠ. 

ɼʘʣʝʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. 

ʄʦʨʬʦʣʦʛʠʷ ʞʝʣʫʜʢʘ. ʋ ʧʝʨʚʦʡ 

(ʢʦʥʪʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʘ ʟʦʥʘ ʧʠʱʝʚʦʜʥʦʛʦ, 

ʢʘʨʜʠʘʣʴʥʦʛʦ ʠ ʬʫʥʜʘʣʴʥʦʛʦ ʦʪʜʝʣʦʚ 

ʞʝʣʫʜʢʘ. ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʟʦʥʳ ʠʤʝʶʪ 

ʪʠʧʠʯʥʦʝ ʩʪʨʦʝʥʠʝ ʚ ʚʠʜʦʚʦʤ ʦʪʥʦʰʝʥʠʠ. 

ʄʥʦʛʦʩʣʦʡʥʳʡ ʧʣʦʩʢʠʡ ʦʨʦʛʦʚʝʚʘʶʱʠʡ 

ʵʧʠʪʝʣʠʡ ʧʠʱʝʚʦʜʥʦʛʦ ʦʪʜʝʣʘ 

ʚʠʜʦʩʧʝʮʠʬʠʯʝʥ, ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʨʦʚʥʝʤ ʢʝʨʘʪʠʥʠʟʘʮʠʠ. 

ʉʦʙʩʪʚʝʥʥʘʷ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ, ʧʦʜʩʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ, ʛʣʘʜʢʠʝ 

ʤʠʦʮʠʪʳ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ, ʩʝʨʦʟʥʘʷ 

ʦʙʦʣʦʯʢʘ ʠʥʪʘʢʪʥʳ. ʇʦʢʨʦʚʥʦ-ʞʝʣʝʟʠʩʪʳʡ 

ʵʧʠʪʝʣʠʡ ʢʘʨʜʠʘʣʴʥʦʛʦ ʠ ʬʫʥʜʘʣʴʥʦʛʦ 

ʦʪʜʝʣʦʚ ʪʠʧʠʯʝʥ, ʙʝʟ ʧʨʦʷʚʣʝʥʠʡ 

ʜʝʵʧʠʪʝʣʠʟʘʮʠʠ. ɺ ʦʙʣʘʩʪʠ ʰʝʡʢʠ 

ʬʫʥʜʘʣʴʥʳʭ ʞʝʣʝʟ ʥʘʙʣʶʜʘʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʤʠʪʦʟʳ. ʅʘʙʣʶʜʘʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʘʧʦʧʪʦʪʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʧʦ 

ʭʦʜʫ ʞʝʣʸʟ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ 

ʥʦʨʤʳ ʚ ʚʠʜʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ 

ʘʧʦʧʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʄʳʰʝʯʥʘʷ 

ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ 

ʧʦʜʩʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ ʩʦʭʨʘʥʥʘ. ɺ 

ʤʝʞʤʳʰʝʯʥʦʤ ʥʝʨʚʥʦʤ ʩʧʣʝʪʝʥʠʠ 



129  

ʥʝʡʨʦʮʠʪʳ ʘʨʝʘʢʪʠʚʥʳ. ʇʦʜʩʣʠʟʠʩʪʘʷ 

ʦʩʥʦʚʘ, ʤʳʰʝʯʥʘʷ ʠ ʩʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʠ 

ʠʥʪʘʢʪʥʳ. 

ʋ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ 

ʦʙʣʘʩʪʠ ʢʘʨʜʠʘʣʴʥʦʛʦ ʠ ʬʫʥʜʘʣʴʥʦʛʦ 

ʦʪʜʝʣʦʚ ʞʝʣʫʜʢʘ ʚʳʷʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʩ 

ʘʧʦʧʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʦʜʥʘʢʦ 

ʧʨʦʷʚʣʝʥʠʡ ʜʝʵʧʠʪʝʣʠʟʘʮʠʠ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ. ʗʤʢʠ ʥʝʩʢʦʣʴʢʦ ʫʧʣʦʱʸʥʥʳ. 

ʋ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

(ʈʠʩʫʥʦʢ 1), ʧʦʚʝʨʭʥʦʩʪʴ ʞʝʣʫʜʢʘ ʩ 

ʯʘʩʪʠʯʥʦʡ ʜʝʵʧʠʪʝʣʠʟʘʮʠʝʡ ʧʦʢʨʦʚʥʦ-

ʞʝʣʝʟʠʩʪʦʛʦ ʵʧʠʪʝʣʠʷ. ʕʧʠʪʝʣʠʘʣʴʥʘʷ 

ʚʳʩʪʠʣʢʘ ʚ ʦʩʥʦʚʥʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʜʥʝ 

ʷʤʦʢ. ʕʧʠʪʝʣʠʦʮʠʪʳ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʥʘʙʫʭʘʥʠʷ ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʚʘʢʫʦʣʠʟʘʮʠʠ 

ʮʠʪʦʧʣʘʟʤʳ.  ʅʘʙʣʶʜʘʶʪʩʷ ʧʨʦʷʚʣʝʥʠʷ 

ʫʩʠʣʝʥʥʦʛʦ ʢʘʨʠʦʧʠʢʥʦʟʘ, ʢʘʨʠʦʨʝʢʩʠʩʘ. ʋ 

ʯʘʩʪʠ ʜʨʫʛʠʭ ʘʜʝʥʦʮʠʪʦʚ ʢʘʨʜʠʘʣʴʥʳʭ ʠ 

ʬʫʥʜʘʣʴʥʳʭ ʞʝʣʝʟ ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʘʩʰʠʨʝʥʠʝ ʚʘʢʫʦʣʠʟʘʮʠʠ 

ʧʝʨʠʥʫʢʣʝʘʨʥʳʭ ʮʠʩʪʝʨʥ ʠ ʫʤʝʨʝʥʥʘʷ 

ʚʘʢʫʦʣʠʟʘʮʠʷ ʮʠʪʦʧʣʘʟʤʳ.  ʅʘ ʜʥʝ ʞʝʣʸʟ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʛʣʘʚʥʳʭ ʠ 

ʧʘʨʠʝʪʘʣʴʥʳʭ ʢʣʝʪʦʢ ʩʦʭʨʘʥʷʝʪʩʷ. 

ʉʦʙʩʪʚʝʥʥʘʷ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʠʩʪʦʡ ʠ 

ʧʦʜʩʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ ʩʣʘʙʦ ʠʣʠ ʫʤʝʨʝʥʥʦ 

ʠʥʬʠʣʴʪʨʠʨʦʚʘʥʘ ʤʦʥʦʥʫʢʣʝʘʨʘʤʠ ʠ 

ʧʦʣʠʥʫʢʣʝʘʨʘʤʠ. ʄʳʰʝʯʥʘʷ ʧʣʘʩʪʠʥʢʘ 

ʩʣʠʟʠʩʪʦʡ ʠ ʤʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ ʪʠʧʠʯʥʘʷ, 

ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʫʤʝʨʝʥʥʦʛʦ ʠʣʠ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʥʦʛʦ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʦʪʸʢʘ ʚ 

ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʝ. ʅʝʡʨʦʥʳ 

ʤʝʞʤʳʰʝʯʥʦʛʦ ʩʧʣʝʪʝʥʠʷ ʙʣʠʟʢʠ ʢ 

ʪʘʢʦʚʳʤ ʫ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʥʝʩʢʦʣʴʢʦ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʳ - ʯʘʩʪʴ 

ʥʝʡʨʦʥʦʚ ʠʤʝʝʪ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʦʝ 

ʷʜʨʳʰʢʦ ʠ ʫʚʝʣʠʯʝʥʥʳʝ ʨʘʟʤʝʨʳ. 

 

 
ʈʠʩʫʥʦʢ 1ï ɾʝʣʫʜʦʢ ʢʨʳʩʳ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. 

ʋʚʝʣʠʯʝʥʠʝ ʍ 80 

 

ɺ ʯʝʪʚʸʨʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʝʵʧʠʪʝʣʠʟʘʮʠʷ 

ʧʦʢʨʦʚʥʦ-ʞʝʣʝʟʠʩʪʦʛʦ ʵʧʠʪʝʣʠʷ ʞʝʣʫʜʢʘ. 

ɺ ʵʧʠʪʝʣʠʦʮʠʪʘʭ ʥʘ ʜʥʝ ʷʤʦʢ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʫʯʘʩʪʢʘʭ ʬʫʥʜʘʣʴʥʳʭ 

ʞʝʣʝʟ ʚʠʜʥʘ ʛʨʫʙʘʷ ʚʘʢʫʦʣʠʟʘʮʠʷ 

ʮʠʪʦʧʣʘʟʤʳ ʠ ʥʘʙʫʭʘʥʠʝ ʷʜʝʨ. ʏʘʩʪʴ 

ʢʣʝʪʦʢ ʩ ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʘʫʪʦʣʠʟʘ ʠ ʢʘʨʠʦʣʠʟʠʩʘ. ʇʦʜʦʙʥʘʷ ʢʘʨʪʠʥʘ 

ʧʦʩʪʝʧʝʥʥʦ ʫʛʘʩʘʝʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪ 

ʢʘʨʜʠʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʢ ʪʝʣʫ ʞʝʣʫʜʢʘ ʠ, ʪʝʤ 

ʥʝ ʤʝʥʝʝ, ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʩʤʦʨʱʠʚʘʥʠʷ 

ʷʜʝʨ ʧʦʢʨʦʚʥʦ-ʞʝʣʝʟʠʩʪʳʭ ʵʧʠʪʝʣʠʦʮʠʪʦʚ 

ʠ ʘʜʝʥʦʮʠʪʦʚ, ʚʧʣʦʪʴ ʜʦ ʜʥʘ ʬʫʥʜʘʣʴʥʳʭ 

ʞʝʣʸʟ. ʀʤʝʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʦʪʸʢʘ ʚ ʩʦʙʩʪʚʝʥʥʦʡ 

ʧʣʘʩʪʠʥʢʝ ʩʣʠʟʠʩʪʦʡ ʠ ʧʦʜʩʣʠʟʠʩʪʦʡ 

ʦʩʥʦʚʝ. ʄʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ ʥʝ ʧʨʦʷʚʣʷʝʪ 

ʧʨʠʟʥʘʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ. 

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʢʣʝʪʦʯʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʥʝ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʢʘʢʠʭ-ʣʠʙʦ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʠʥʬʠʣʴʪʨʘʮʠʡ ʠ 

ʧʨʦʷʚʣʝʥʠʡ ʢʣʝʪʦʯʥʦʛʦ ʩʪʘʟʘ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʦʨʛʘʥʠʟʘʮʠʠ ʞʝʣʫʜʢʘ ʚ 

5-ʡ ʠ 6-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩʪʨʫʢʪʫʨʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʚʩʝʭ ʦʪʜʝʣʦʚ ʞʝʣʫʜʢʘ 
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ʪʠʧʠʯʥʘ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʧʠʪʝʣʠʷ, ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʠ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ ʜʨʫʛʠʭ ʦʙʦʣʦʯʝʢ 

ʞʝʣʫʜʢʘ ʘʨʝʘʢʪʠʚʥʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʳʷʚʣʝʥʥʳʤ ʫ 

ʢʦʥʪʨʦʣʴʥʦʡ (1-ʡ) ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ.  

ʋ ʞʠʚʦʪʥʳʭ ʠʟ 7-ʡ ʛʨʫʧʧʳ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʚ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʚ ʚʠʜʝ ʫʧʣʦʱʝʥʠʷ 

ʧʦʢʨʦʚʥʦ-ʞʝʣʝʟʠʩʪʦʛʦ ʵʧʠʪʝʣʠʷ ʷʤʦʢ ʙʝʟ 

ʧʨʦʷʚʣʝʥʠʡ ʜʝʵʧʠʪʝʣʠʟʘʮʠʠ, ʩ ʥʝʢʦʪʦʨʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʢʘʨʠʦʧʠʢʥʦʟʘ ʠ ʢʘʨʠʦʨʝʢʩʠʩʘ.  

ʄʦʨʬʦʣʦʛʠʷ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ. 

ʇʨʦʢʩʠʤʘʣʴʥʳʝ ʦʪʜʝʣʳ ʪʦʥʢʦʡ ʢʠʰʢʠ ʥʘ 

ʧʝʨʝʭʦʜʝ ʢ 12-ʪʠ ʧʝʨʩʪʥʦʡ ʢʠʰʢʝ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʠʤʠ ʚʦʨʩʠʥʢʘʤʠ, ʩ ʤʘʣʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʙʦʢʘʣʦʚʠʜʥʳʭ 

ʵʢʟʦʢʨʠʥʦʮʠʪʦʚ, ʨʘʟʚʠʪʦʡ ʢʘʝʤʢʦʡ ʚ 

ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʵʥʪʝʨʦʮʠʪʘʭ. ʂʨʠʧʪʳ 

ʥʝʛʣʫʙʦʢʠʝ, ʩ ʜʠʬʬʫʟʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʝʜʠʥʠʯʥʳʤʠ 

ʘʧʦʧʪʦʪʠʯʝʩʢʠʤʠ ʪʝʣʘʤʠ. ʉʦʙʩʪʚʝʥʥʘʷ ʠ 

ʤʳʰʝʯʥʘʷ ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʠʤʝʶʪ ʪʠʧʠʯʥʦʝ ʩʪʨʦʝʥʠʝ. ʅʘ ʛʨʘʥʠʮʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʠ ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʳ ʠʤʝʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʣʠʤʬʦʠʜʥʳʝ ʫʟʝʣʢʠ, ʙʝʟ 

ʧʨʦʷʚʣʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʠ ʘʧʦʧʪʦʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʊʦʥʢʘʷ ʤʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ 

ʩʦʜʝʨʞʠʪ ʪʠʧʠʯʥʳʝ ʮʠʨʢʫʣʷʨʥʦ ʠ 

ʧʨʦʜʦʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʛʣʘʜʢʠʝ 

ʤʠʦʮʠʪʳ. ʅʝʡʨʦʥʳ ʘʫʵʨʙʘʭʦʚʩʢʦʛʦ 

ʩʧʣʝʪʝʥʠʷ ʪʠʧʠʯʥʳ.  

ɺʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚ ʦʜʥʦʤ 

ʩʣʫʯʘʝ ʚʦʨʩʠʥʢʠ ʩʛʣʘʞʝʥʳ, ʫʤʝʥʴʰʝʥʳ ʧʦ 

ʚʳʩʦʪʝ ʠ ʙʦʣʝʝ ʨʝʜʢʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʳʷʚʣʷʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʜʝʩʢʚʘʤʘʮʠʷ 

ʵʧʠʪʝʣʠʷ ʦʪ ʘʧʠʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʨʩʠʥʦʢ ʚ ʩʪʨʫʢʪʫʨʫ ʪʦʥʢʦʡ ʢʠʰʢʠ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʯʘʩʪʠʯʥʳʤ ʧʝʨʝʚʘʨʠʚʘʥʠʝʤ 

ʘʧʠʢʘʣʴʥʳʭ ʟʦʥ ʠ ʫʤʝʨʝʥʥʦʡ ʚʳʨʘʞʝʥʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʣʠʤʬʦʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ 

ʤʦʥʦʮʠʪʘʤʠ. ɺ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʠʤʝʝʪʩʷ 

ʩʣʫʱʠʚʘʥʠʝ ʵʧʠʪʝʣʠʷ, ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʧʨʦʷʚʣʝʥʠʝ ʩʪʘʟʘ ʩ ʛʦʤʦʛʝʥʠʟʘʮʠʝʡ 

ʩʦʜʝʨʞʠʤʦʛʦ ʚʥʫʪʨʠ ʢʘʧʠʣʣʷʨʦʚ 

(ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʛʦ ʛʝʤʦʣʠʟʘ 

ʵʨʠʪʨʦʮʠʪʦʚ) ʩ ʥʘʙʫʭʘʥʠʝʤ ʵʥʜʦʪʝʣʠʷ. ɺ 

ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʢʘʢʠʭ-ʣʠʙʦ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ 

ʪʦʥʢʦʡ ʢʠʰʢʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ.  

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʚ 3-ʡ ʠ 4-ʡ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʠʤʝʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʯʘʩʪʠʯʥʦʡ ʜʝʵʧʠʪʝʣʠʟʘʮʠʠ ʘʧʠʢʘʣʴʥʦʡ 

ʟʦʥʳ ʚʦʨʩʠʥʦʢ. ʇʨʠ ʵʪʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʘʷ ʣʠʤʬʦʠʜʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʠ 

ʩʣʠʟʠʩʪʦʡ ʚ ʧʨʝʜʝʣʘʭ ʚʦʨʩʠʥʦʢ ʠ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʚ ʟʦʥʝ ʢʨʠʧʪ. 

ʕʧʠʪʝʣʦʮʠʪʳ ʥʘ ʚʦʨʩʠʥʢʘʭ ʩ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʦʪʝʢʘ, 

ʧʦʣʠʭʨʦʤʘʪʦʬʠʣʴʥʦʡ ʠʣʠ ʩʣʘʙʦ 

ʙʘʟʦʬʠʣʴʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ. ʇʨʠ ʵʪʦʤ ʚ 

ʢʨʠʧʪʘʭ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʦʢʘʣʦʚʠʜʥʳʭ ʵʢʟʦʢʨʠʥʦʮʠʪʦʚ, 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʜʨʘʞʝʥʠʝ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʩ ʨʝʘʢʪʠʚʥʦʡ ʤʝʪʘʧʣʘʟʠʝʡ 

ʵʧʠʪʝʣʠʷ. ɺ ʢʨʠʧʪʘʭ ʠʤʝʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʵʧʠʪʝʣʠʷ. ɺ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ 

ʚʦʨʩʠʥʦʢ ʠʥʪʝʨʚʝʥʮʠʷ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ 

ʯʝʨʝʟ ʵʧʠʪʝʣʠʘʣʴʥʫʶ ʚʳʩʪʠʣʢʫ ʩ 

ʚʦʟʤʦʞʥʳʤʠ ʨʝʘʢʪʠʚʥʳʤʠ ʦʪʚʝʪʘʤʠ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʥʘ 

ʨʘʟʜʨʘʞʘʶʱʠʝ ʬʘʢʪʦʨʳ. ʄʳʰʝʯʥʘʷ 

ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, 

ʧʦʜʩʣʠʟʠʩʪʘʷ ʦʩʥʦʚʘ, ʤʳʰʝʯʥʘʷ ʦʙʦʣʦʯʢʘ, 

ʩʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ ʠʥʪʘʢʪʥʳ.  

ɺ ʯʝʪʚʸʨʪʦʡ ʛʨʫʧʧʝ ʫʢʘʟʘʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʪʦʥʢʦʡ ʢʠʰʢʝ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʳ. ʈʝʘʢʪʠʚʥʳʝ ʦʪʚʝʪʳ ʵʧʠʪʝʣʠʷ, 

ʩʦʯʝʪʘʶʪʩʷ ʩ ʛʦʤʦʛʝʥʠʟʘʮʠʝʡ 

ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʙʩʪʚʝʥʥʦʡ 

ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʠʩʪʦʡ, ʩʤʦʨʱʠʚʘʥʠʝʤ 

ʢʣʝʪʦʢ, ʫʧʣʦʪʥʝʥʠʷʤʠ ʷʜʝʨ, ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʢʘʨʠʦʧʠʢʥʦʟʘ, ʢʘʨʠʦʨʝʢʩʠʩʘ ʠ 

ʮʠʪʦʥʝʢʨʦʟʘ, ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʜʝʵʧʠʪʝʣʠʪʠʟʘʮʠʝʡ ʚʦʨʩʠʥʦʢ, 

ʫʤʝʥʴʰʝʥʠʝʤ ʠʭ ʚʳʩʦʪʳ, ʠʥʚʦʣʶʮʠʝʡ 

ʵʧʠʪʝʣʠʷ ʢʠʰʝʯʥʠʢʘ. 

ɺ 5-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚ ʦʜʥʦʤ 

ʩʣʫʯʘʝ ʚʳʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʦʝ ʩʣʫʱʠʚʘʥʠʝ 

ʵʧʠʪʝʣʠʷ ʦʪ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʚ 

ʘʧʠʢʘʣʴʥʦʡ ʟʦʥʝ ʤʠʢʨʦʚʦʨʩʠʥʦʢ, ʙʝʟ 

ʧʨʦʷʚʣʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ 

ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʚʳʩʪʠʣʢʠ. ɺ ʦʩʪʘʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʩʪʨʫʢʪʫʨʳ ʪʦʥʢʦʡ ʢʠʰʢʠ 

ʠʥʪʘʢʪʥʳ ʠ ʙʣʠʟʢʠ ʢʦʥʪʨʦʣʶ.  

ɺ 6-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚ ʦʜʥʦʤ 

ʩʣʫʯʘʝ ʚʳʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʩʦʝʜʠʥʠʪʝʣʴʥʦ-
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ʪʢʘʥʥʦʡ ʦʩʥʦʚʳ ʚʦʨʩʠʥʦʢ, ʢʦʪʦʨʳʝ 

ʧʨʦʷʚʣʷʶʪ ʧʨʠʟʥʘʢʠ ʫʤʝʨʝʥʥʦʛʦ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ 

ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ. ʆʪʤʝʯʘʝʪʩʷ 

ʫʤʝʨʝʥʥʦʝ ʧʦʣʥʦʢʨʦʚʠʝ ʤʠʢʨʦʩʦʩʫʜʦʚ ʠ 

ʧʦʩʪʢʘʧʠʣʣʷʨʦʚ. ʅʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ 

ʚʳʷʚʣʝʥʦ ʚ ʵʪʦʤ ʞʝ ʩʣʫʯʘʝ. ɺ ʦʩʪʘʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʩʪʨʫʢʪʫʨʳ ʪʦʥʢʦʡ ʢʠʰʢʠ 

ʠʥʪʘʢʪʥʳ. ɺ 7-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʝʥʢʠ ʪʦʥʢʦʡ ʢʠʰʢʠ ʚʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʥʪʨʦʣʷ. 

ʄʦʨʬʦʣʦʛʠʷ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. 

ʄʦʨʬʦʣʦʛʠʷ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʫ ʚʩʝʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʠʜʦʚʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. ʕʧʠʪʝʣʠʡ ʩʪʝʥʢʠ 

ʩʦʭʨʘʥʝʥ ʠ ʧʦ ʩʪʨʫʢʪʫʨʝ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʩʣʦʡʥʳʤ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤ ʢʘʝʤʯʘʪʳʤ. 

ɺʠʜʥʳ ʝʜʠʥʠʯʥʳʝ ʘʧʦʧʪʦʪʠʯʝʩʢʠʝ ʪʝʣʘ. 

ʂʨʠʧʪʳ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ ʠ ʩʦʜʝʨʞʘʪ 

ʤʥʦʞʝʩʪʚʦ ʙʦʢʘʣʦʚʠʜʥʳʭ ʵʢʟʦʢʨʠʥʦʮʠʪʦʚ. 

ʄʠʪʦʪʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʚʳʷʚʣʷʶʪʩʷ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 1-3 ʚ ʧʦʣʝ ʟʨʝʥʠʷ. ʅʘ ʛʨʘʥʠʮʝ 

ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʦʡ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʠ ʧʦʜʩʣʠʟʠʩʪʦʡ ʦʩʥʦʚʳ ʥʝʨʝʜʢʦ 

ʚʠʜʥʳ ʣʠʤʬʦʠʜʥʳʝ ʫʟʝʣʢʠ. ɻʣʘʜʢʠʝ 

ʤʠʦʮʠʪʳ ʤʳʰʝʯʥʦʡ ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʠ ʤʳʰʝʯʥʦʡ ʦʙʦʣʦʯʢʠ ʪʠʧʠʯʥʳ, 

ʙʦʣʝʝ ʨʘʟʚʠʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʥʢʦʡ 

ʢʠʰʢʦʡ.  

ɺʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʪʘʢʦʚʦʡ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʇʦʯʢʠ. ʆʙʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʯʝʢ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʪʠʧʠʯʥʘ. ʗʩʥʦ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʢʦʨʢʦʚʦʛʦ ʠ 

ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ 

ʦʙʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʯʝʯʥʳʭ ʪʝʣʝʮ 

ʩʦʭʨʘʥʥʘ. ʀʤʝʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʧʦʯʝʯʥʳʝ 

ʪʝʣʴʮʘ ʩ ʛʣʫʙʦʢʠʤʠ ʠʥʚʘʛʠʥʘʮʠʷʤʠ 

ʤʦʯʝʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʩʪʨʫʢʪʫʨʝ ʤʝʞʜʫ 

ʤʠʢʨʦʩʦʩʫʜʘʤʠ ʢʘʧʠʣʣʷʨʥʳʭ ʢʣʫʙʦʯʢʦʚ. 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʢʩʠʤʘʣʴʥʳʭ, ʜʠʩʪʘʣʴʥʳʭ, 

ʪʦʥʢʠʭ ʢʘʥʘʣʴʮʝʚ ʠ ʩʦʙʠʨʘʪʝʣʴʥʳʭ 

ʪʨʫʙʦʯʝʢ ʪʠʧʠʯʥʘ. ʇʨʦʷʚʣʝʥʠʡ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʩʪʨʦʝʢ ʠ 

ʨʝʘʢʪʠʚʥʦʩʪʠ ʵʧʠʪʝʣʠʷ ʢʘʥʘʣʴʮʝʚ ʠ 

ʠʥʪʝʨʩʪʠʮʠʷ ʥʝ ʚʳʷʚʣʷʶʪʩʷ.

  

 
ʈʠʩʫʥʦʢ 2 ï ʇʦʯʢʘ ʢʨʳʩʳ 4-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. 

ʋʚʝʣʠʯʝʥʠʝ ʍ 400 

 

ɺʦ 2-ʡ, 3-ʡ ʠ 4-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ 

ʦʙʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʯʝʯʥʦʡ ʧʘʨʝʥʭʠʤʳ 

ʩʦʭʨʘʥʥʘʷ. ɺʦ 2-ʡ ʠ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ 

ʜʠʥʘʤʠʢʠ ʢʣʝʪʦʯʥʦʡ ʠ ʪʢʘʥʝʚʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʣʫʙʦʯʢʦʚ ʠ ʢʘʥʘʣʴʮʝʚ ʥʝ 

ʚʳʷʚʣʷʝʪʩʷ. ɺ 4-ʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

(ʈʠʩʫʥʦʢ 2) ʚ 2 ʩʣʫʯʘʷʭ ʥʝʩʢʦʣʴʢʦ 

ʨʘʩʰʠʨʝʥ ʧʨʦʩʚʝʪ ʢʘʧʩʫʣʳ ʧʦʯʝʯʥʳʭ 

ʪʝʣʝʮ. ɺ ʮʠʪʦʧʣʘʟʤʝ ʠ ʧʨʦʢʩʠʤʘʣʴʥʳʭ 

ʢʘʥʘʣʴʮʘʭ ʠʤʝʝʪʩʷ ʤʝʣʢʦʟʝʨʥʠʩʪʦʝ 

ʩʦʜʝʨʞʠʤʦʝ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʨʝʘʢʪʠʚʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʷʜʝʨ ʠ ʧʨʦʷʚʣʝʥʠʡ ʩʣʫʱʠʚʘʥʠʷ. 

ɺ ʜʠʩʪʘʣʴʥʳʭ ʢʘʥʘʣʴʮʘʭ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʢʨʦʤʝ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʨʦʩʚʝʪʦʚ. ɺ ʵʪʠʭ ʜʚʫʭ 

ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝ 

ʩʦʩʫʜʠʩʪʦʛʦ ʧʦʣʥʦʢʨʦʚʠʷ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ 

ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ 

ʣʝʡʢʦʮʠʪʘʤʠ ʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʦʪʝʢʘ. 

ɺʳʷʚʣʷʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʵʨʠʪʨʦʮʠʪʳ ʚ 

ʧʨʦʩʚʝʪʝ ʢʘʥʘʣʴʮʝʚ ʠ ʢʘʧʩʫʣʳ ʧʦʯʝʯʥʳʭ 

ʪʝʣʝʮ, ʨʘʩʰʠʨʝʥʥʳʝ ʧʨʦʩʚʝʪʳ 

ʧʝʨʠʥʫʢʣʝʘʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʯʘʩʪʠ 

ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʠ 
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ʜʠʩʪʘʣʴʥʳʭ ʠʟʚʠʪʳʭ ʢʘʥʘʣʴʮʝʚ.  

ʆʙʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʯʝʢ ʚ 5-ʡ, 6-ʡ 

ʠ 7-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ ʩʦʭʨʘʥʝʥʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʚʦʡ ʫ ʢʦʥʪʨʦʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ.  

ʊʠʧʠʯʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʦʩʫʜʠʩʪʦ-ʢʘʧʠʣʣʷʨʥʳʭ ʢʣʫʙʦʯʢʦʚ, ʧʨʠ 

ʥʝʢʦʪʦʨʦʤ ʫʩʠʣʝʥʠʠ ʧʦʣʥʦʢʨʦʚʠʷ 

ʢʘʧʠʣʣʷʨʦʚ ʫ 2 ʞʠʚʦʪʥʳʭ ʚ 7-ʡ ʛʨʫʧʧʝ. 

ʗʩʥʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʨʦʢʩʠʤʘʣʴʥʳʭ, ʜʠʩʪʘʣʴʥʳʭ, ʪʦʥʢʠʭ 

ʢʘʥʘʣʴʮʝʚ ʠ ʩʦʙʠʨʘʪʝʣʴʥʳʭ ʪʨʫʙʦʯʝʢ.  

ʇʝʯʝʥʴ. ʋ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ 

(ʢʦʥʪʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ ʛʝʧʘʪʦʮʠʪʳ 

ʬʦʨʤʠʨʫʶʪ ʪʠʧʠʯʥʫʶ ʪʨʘʙʝʢʫʣʷʨʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ. 

ɻʝʧʘʪʦʮʠʪʳ ʩʦʜʝʨʞʘʪ ʦʢʩʠʬʠʣʴʥʳʝ 

ʛʨʘʥʫʣʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʨʳʟʫʥʦʚ. ʋ ʯʘʩʪʠ 

ʞʠʚʦʪʥʳʭ ʠʤʝʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ 

ʚʘʢʫʦʣʠʟʘʮʠʷ ʮʠʪʦʧʣʘʟʤʳ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʥʘʤʠ ʢʘʢ ʤʠʥʠʤʘʣʴʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ ʞʠʨʦʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ. 

ʂʫʧʬʝʨʦʚʩʢʠʝ ʢʣʝʪʢʠ, ʷʤʦʯʥʳʝ ʢʣʝʪʢʠ ʠ 

ʢʣʝʪʢʠ ʀʪʦ ʪʠʧʠʯʥʳ, ʙʝʟ ʧʨʦʷʚʣʝʥʠʡ 

ʨʝʘʢʪʠʚʥʦʩʪʠ.  ʀʤʝʶʱʠʝʩʷ ʣʝʡʢʦʮʠʪʘʨʥʳʝ 

ʠʥʬʠʣʴʪʨʘʪʳ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʩʦʜʝʨʞʘʪ 

ʜʦ ʜʝʩʷʪʢʦʚ ʢʣʝʪʦʢ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ, ʢʘʢ 

ʧʨʦʷʚʣʝʥʠʷ ʚʠʜʦʚʦʡ ʥʦʨʤʳ.  

 ʋ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʙʱʝʝ 

ʩʪʨʦʝʥʠʝ ʧʝʯʝʥʠ ʩʦʭʨʘʥʥʦ. ʉʦʭʨʘʥʷʝʪʩʷ 

ʪʨʘʙʝʢʫʣʷʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʛʝʧʘʪʦʮʠʪʦʚ. ʉʠʥʫʩʦʠʜʳ ʪʠʧʠʯʥʳ ʩ 

ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʚʳʩʪʠʣʢʦʡ ʙʝʟ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ɺʦʢʨʫʛ 

ʦʪʜʝʣʴʥʳʭ ʪʨʠʘʜ ʠʤʝʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ ʣʠʤʬʦʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʦʨʤʦʡ. ʕʧʠʪʝʣʠʡ ʞʝʣʯʥʳʭ 

ʧʨʦʪʦʢʦʚ ʥʝ ʠʟʤʝʥʸʥ. ɻʝʧʘʪʦʮʠʪʳ ʠʤʝʶʪ 

ʪʠʧʠʯʥʫʶ ʧʦʣʠʛʦʥʘʣʴʥʫʶ ʬʦʨʤʫ. 

ʀʤʝʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʜʚʫʷʜʝʨʥʳʝ, 

ʦʪʜʝʣʴʥʳʝ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ. ɺ 

ʮʝʣʦʤ ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ 

ʛʝʧʘʪʦʮʠʪʘʤ ʠ ʠʭ ʦʢʨʫʞʝʥʠʶ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʡ ʚ ʢʦʥʪʨʦʣʝ.  

ɺ 3-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʙʱʘʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʝʯʝʥʠ 

ʙʣʠʟʢʘ ʢ ʦʧʠʩʘʥʥʦʡ ʚ ʢʦʥʪʨʦʣʝ. ɺ ʜʚʫʭ 

ʩʣʫʯʘʷʭ ʠʤʝʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ 

ʚʘʢʫʦʣʠʟʘʮʠʷ ʮʠʪʦʧʣʘʟʤʳ ʛʝʧʘʪʦʮʠʪʦʚ. 

ʃʝʡʢʦʮʠʪʘʨʥʳʝ ʠʥʬʠʣʴʪʨʘʪʳ ʚʝʩʴʤʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳ. ʇʨʦʷʚʣʝʥʠʷ ʥʝʢʨʦʟʘ 

ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʘʧʦʧʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʝ ʚʳʷʚʣʷʝʪʩʷ. ɻʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʝ ʠ 

ʜʚʫʷʜʝʨʥʳʝ ʢʣʝʪʢʠ ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ. ʇʨʦʷʚʣʝʥʠʷ ʨʝʘʢʮʠʡ 

ʵʥʜʦʪʝʣʠʷ, ʤʘʢʨʦʬʘʛʦʚ, ʢʣʝʪʦʢ ʀʪʦ, 

ʷʤʦʯʥʳʭ ʢʣʝʪʦʢ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ.  

ʋ ʯʝʪʚʸʨʪʦʡ ʛʨʫʧʧʳ ʫ ʚʩʝʭ 

ʞʠʚʦʪʥʳʭ ʚʳʷʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʜʠʥʘʤʠʢʘ (ʈʠʩʫʥʦʢ 3).  ɺ ʜʚʫʭ ʩʣʫʯʘʷʭ 

ʠʤʝʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʚʘʢʫʦʣʠʟʘʮʠʷ 

ʮʠʪʦʧʣʘʟʤʳ ʛʝʧʘʪʦʮʠʪʦʚ (ʧʨʦʷʚʣʝʥʠʷ 

ʞʠʨʦʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ ʜʠʩʪʨʦʬʠʠ).  

ʀʥʬʠʣʴʪʨʘʮʠʷ ʩʦʯʝʪʘʝʪʩʷ ʩʦ ʩʤʝʱʝʥʠʝʤ 

ʷʜʝʨ ʢ ʧʝʨʠʬʝʨʠʠ. ʀʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʚʫʷʜʝʨʥʳʭ ʢʣʝʪʦʢ. ɺ ʜʚʫʭ 

ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʣʠʧʠʜʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ 

ʤʝʥʝʝ ʚʳʨʘʞʝʥʘ, ʥʦ ʠʤʝʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʩʤʦʨʱʠʚʘʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ ʩ 

ʢʘʨʠʦʧʠʢʥʦʟʦʤ ʠʭ ʷʜʝʨ, ʚ ʦʩʥʦʚʥʦʤ, ʦʢʦʣʦ 

ʮʝʥʪʨʘʣʴʥʳʭ ʚʝʥ. ʀʤʝʶʪʩʷ ʦʪʜʝʣʴʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ ʢʘʨʠʦʨʝʢʩʠʩʘ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʘʧʦʧʪʦʪʠʯʝʩʢʠʭ ʪʝʣ. ɺ 

ʩʠʥʫʩʦʠʜʘʭ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʤʝʣʢʦʦʯʘʛʦʚʦʛʦ ʩʣʘʜʞʠʨʦʚʘʥʠʷ 

ʵʨʠʪʨʦʮʠʪʦʚ. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʧʦʯʪʠ 

ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ 

ʣʠʤʬʦʠʜʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʠʤʤʫʥʥʳʭ 

ʨʝʘʢʮʠʡ, ʯʪʦ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ, ʢʘʢ 

ʧʨʦʷʚʣʝʥʠʝ ʩʥʠʞʝʥʠʷ ʨʝʘʢʪʠʚʥʦʩʪʠ ʫ 

ʛʨʳʟʫʥʦʚ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʝʯʝʥʠ ʢʨʳʩ 5-ʡ, 

6-ʡ ʠ 7-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʝ ʚʳʷʚʣʝʥʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ʇʨʠ ʵʪʦʤ 

ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʦʷʚʣʝʥʠʷ ʜʘʞʝ 

ʤʠʥʠʤʘʣʴʥʦʡ ʞʠʨʦʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ 

ʮʠʪʦʧʣʘʟʤʳ. ɺ ʦʨʛʘʥʠʟʘʮʠʠ ʂʫʧʬʝʨʦʚʩʢʠʭ 

ʢʣʝʪʦʢ, ʷʤʦʯʥʳʭ ʢʣʝʪʦʢ ʠ ʢʣʝʪʦʢ ʀʪʦ 

ʜʠʥʘʤʠʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ 

ʪʘʢʞʝ ʥʝ ʚʳʷʚʣʝʥʦ. ʃʝʡʢʦʮʠʪʘʨʥʳʝ 

ʠʥʬʠʣʴʪʨʘʪʳ ʤʝʣʢʠʝ, ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ 

ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʚ ʜʚʫʭ ʩʣʫʯʘʷʭ.  

ʄʦʨʬʦʣʦʛʠʷ ʩʝʨʜʮʘ. ɺ ʤʠʦʢʘʨʜʝ ʫ 

ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ ʚʳʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʘʷ 

ʪʢʘʥʝʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʨʛʘʥʘ. ɺ ʮʝʣʦʤ 

ʢʘʨʜʠʦʤʠʦʮʠʪʳ ʙʝʟ ʧʨʦʷʚʣʝʥʠʡ ʛʨʫʙʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ. ɺ ʥʠʭ ʷʩʥʦ ʚʠʜʥʘ 

ʧʦʧʝʨʝʯʥʘʷ ʠ ʧʨʦʜʦʣʴʥʘʷ ʠʩʯʝʨʯʝʥʥʦʩʪʴ. 

ʅʝ ʥʘʙʣʶʜʘʝʪʩʷ ʣʝʡʢʦʮʠʪʘʨʥʳʭ 

ʠʥʬʠʣʴʪʨʘʪʦʚ. ʅʝʪ ʦʯʘʛʦʚʳʭ ʟʦʥ 

ʧʦʚʨʝʞʜʝʥʠʷ.  

ʄʦʨʬʦʣʦʛʠʷ ʩʝʣʝʟʸʥʢʠ. ʋ ʧʝʨʚʦʡ 



133  

(ʢʦʥʪʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʷʩʥʦ ʚʳʜʝʣʷʝʤʘʷ ʢʨʘʩʥʘʷ ʠ ʙʝʣʘʷ ʧʫʣʴʧʘ. 

ɹʝʣʘʷ ʧʫʣʴʧʘ ʠʤʝʝʪ ʪʠʧʠʯʥʫʶ ʟʦʥʘʣʴʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ. ʂʨʘʩʥʘʷ ʧʫʣʴʧʘ ʚ ʪʨʝʭ 

ʩʣʫʯʘʷʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʭʦʨʦʰʝʛʦ 

ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʷ ʠ ʰʠʨʦʢʠʤ ʧʨʦʩʚʝʪʦʤ 

ʩʠʥʫʩʦʠʜʦʚ, ʟʘʧʦʣʥʝʥʥʳʭ ʢʨʦʚʴʶ. ʂʣʝʪʢʠ 

ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʘʧʦʧʪʦʟʦʚ ʝʜʠʥʠʯʥʳ ʠ 

ʜʠʬʬʫʟʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʙʝʣʦʡ, ʪʘʢ ʠ 

ʢʨʘʩʥʦʡ ʧʫʣʴʧʝ.  

 

 
ʈʠʩʫʥʦʢ 3 ï ʇʝʯʝʥʴ ʢʨʳʩʳ 4-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. 

ʋʚʝʣʠʯʝʥʠʝ ʍ 1000. 

 

 
ʈʠʩʫʥʦʢ 4 ï ʉʝʣʝʟʝʥʢʘ ʢʨʳʩʳ 4-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. 

ʋʚʝʣʠʯʝʥʠʝ ʍ 80 

 

ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʢʘʨʪʠʥʘ 

ʘʥʘʣʦʛʠʯʥʘʷ, ʩ ʙʦʣʴʰʝʡ ʯʘʩʪʦʪʦʡ 

ʧʨʦʷʚʣʝʥʠʡ ʘʧʦʧʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ʧʝʨʠʬʝʨʠʠ ʠ ʮʝʥʪʨʘʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʮʝʥʪʨʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʙʝʣʦʡ 

ʧʫʣʴʧʳ (ʜʦ 5-10 ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ 400). ɺ ʢʨʘʩʥʦʡ ʧʫʣʴʧʝ 

ʘʧʦʧʪʦʪʠʯʝʩʢʠʝ ʪʝʣʘ ʚʳʷʚʣʷʶʪʩʷ ʣʠʰʴ 

ʩʧʦʨʘʜʠʯʝʩʢʠ.  

ɺ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʸʨʪʦʡ ʛʨʫʧʧʘʭ 

(ʈʠʩʫʥʦʢ 4) ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʝ ʩʝʣʝʟʸʥʢʠ ʚʦ 

ʚʩʝʭ ʩʣʫʯʘʷʭ ʚʳʩʦʢʦʝ. ʇʨʠ ʵʪʦʤ ʚ ʪʨʝʪʴʝʡ 

ʛʨʫʧʧʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʘʧʦʧʪʦʪʠʯʝʩʢʠʭ ʪʝʣ, ʢʘʢ ʚ 

ʢʨʘʩʥʦʡ, ʪʘʢ ʠ ʚ ʙʝʣʦʡ ʧʫʣʴʧʝ (ʜʦ 15-40). ɺ 

ʯʝʪʚʸʨʪʦʡ ʛʨʫʧʧʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ 

ʮʝʥʪʨʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʙʝʣʦʡ ʧʫʣʴʧʳ 

ʦʧʫʩʪʦʰʸʥʦ. ʇʝʨʠʬʝʨʠʡʥʘʷ ʟʦʥʘ ʙʝʣʦʡ 

ʧʫʣʴʧʳ ʩʣʘʙʦ ʚʳʨʘʞʝʥʘ. 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʚ 5-ʡ, 6-ʡ ʠ 7-ʡ 

ʛʨʫʧʧʘʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʝʣʝʟʝʥʢʠ ʙʣʠʟʢʘ ʢ ʢʦʥʪʨʦʣʶ, ʨʘʟʣʠʯʘʷʩʴ ʚ 

ʛʨʫʧʧʘʭ ʣʠʰʴ ʩʪʝʧʝʥʴʶ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʷ 

ʢʨʘʩʥʦʡ ʧʫʣʴʧʳ.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ çActive Mixè VMG-

600 ʥʘ ʩʪʨʫʢʪʫʨʫ ʠʟʫʯʝʥʥʳʭ ʦʨʛʘʥʦʚ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ.  

ɺʳʷʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʚ 3-ʡ ʠ 

4-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʧʦʣʫʯʘʚʰʠʭ 

ʚʳʩʦʢʠʝ ʜʦʟʳ çActive Mixè VMG-500. ʋ 
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ʢʨʳʩ ʵʪʠʭ ʛʨʫʧʧ ʠʟʤʝʥʝʥʠʷ ʵʧʠʪʝʣʠʷ 

ʩʣʠʟʠʩʪʦʡ ʞʝʣʫʜʢʘ, ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, 

ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ ʠ ʩʝʣʝʟʝʥʢʠ ʥʦʩʠʣʠ 

ʫʤʝʨʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʠʤʝʣʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʥʝʦʙʨʘʪʠʤʳʭ 

ʧʦʚʨʝʞʜʝʥʠʡ. 

ɺ ʮʝʣʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çActive 

Mixè VMG 500/600. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴ ï ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʙʝʣʳʭ ʥʝʣʠʥʝʡʥʳʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʦʡ ʚʠʪʘʤʠʥʥʦ-

ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çActive Mixè VMG 500/600. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ 70 

ʥʝʣʠʥʝʡʥʳʭ ʙʝʣʳʭ ʢʨʳʩʘʭ (ʩʘʤʢʘʭ) ʤʘʩʩʦʡ 206,2Ñ17,8 ʛ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 7 ʛʨʫʧʧ 

(6 ʦʧʳʪʥʳʭ ʠ 1 ʢʦʥʪʨʦʣʴʥʘʷ) ʧʦ 10 ʛʦʣʦʚ. ɾʠʚʦʪʥʳʤ 1-ʡ (ʢʦʥʪʨʦʣʴʥʦʡ) ʛʨʫʧʧʳ 

ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʯʝʨʝʟ ʟʦʥʜ ʚʚʦʜʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ; ʢʨʳʩʘʤ 2-ʡ, 3-ʡ ʠ 4-ʡ ʛʨʫʧʧ 

ʚʚʦʜʠʣʠ çActive Mixè VMG-500 ʚ ʜʦʟʠʨʦʚʢʘʭ 30000 ʤʛ/ʢʛ, 60000 ʤʛ/ʢʛ ʠ 120000 ʤʛ/ʢʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʞʠʚʦʪʥʳʤ 5-ʡ, 6-ʡ, 7-ʡ ʛʨʫʧʧ ï çActive Mixè VMG-600 ʚ ʘʥʘʣʦʛʠʯʥʳʭ 

ʜʦʟʠʨʦʚʢʘʭ. ʅʘʙʣʶʜʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʞʠʚʦʪʥʳʝ 

ʚʳʞʠʣʠ. ʅʘ 15 ʜʝʥʴ ʢʨʳʩʳ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʝʨʜʮʘ, ʧʦʯʝʢ, ʪʦʣʩʪʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ ʞʠʚʦʪʥʳʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʝ 

ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʋ ʢʨʳʩ, 2-ʡ, 3-ʡ ʠ 4-ʡ ʛʨʫʧʧ ʦʪʤʝʯʝʥʳ 

ʫʤʝʨʝʥʥʦ ʚʳʨʘʞʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʵʧʠʪʝʣʠʷ ʩʣʠʟʠʩʪʦʡ ʞʝʣʫʜʢʘ ʠ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ, ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ ʠ ʩʝʣʝʟʝʥʢʠ. ʋ ʞʠʚʦʪʥʳʭ 5-ʡ, 6-ʡ, 7-ʡ ʛʨʫʧʧ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʛʘʪʠʚʥʦʛʦ ʝʝ ʚʣʠʷʥʠʷ ʪʦʣʴʢʦ ʧʨʠ ʦʯʝʥʴ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʝʨʝʜʦʟʠʨʦʚʢʝ ʦʜʥʦʡ ʠʟ ʝʝ ʯʘʩʪʝʡ çActive Mixè VMG-500. 

 

ASSESSMENT OF MORPHOLOGICAL CHANGES IN INTERNAL ORGANS WHEN 

STUDYING THE ACUTE TOXICITY OF THE FEED ADDITIVE çACTIVE MIXè VMG 

500/600 IN EXPERIMENTS ON RATS 

 

Kulikov A.N., Larina Yu.V., Vasilyev Yu.G. 

Summary 
 

It was necessary to study the safety of using these liquids in experiments on laboratory 

animals. Morphological assessment of the internal organs of white nonlinear laboratory rats when 

studying the acute toxicity of the high-calorie vitamin and mineral feed additive çActive Mixè 

VMG 500/600. The study was carried out on 70 non-linear white rats (females) weighing 

206,2Ñ17,8 g, which were divided into 7 groups (6 experimental and 1 control) of 10 animals each. 

Animals of the 1st (control) group were injected with physiological solution intragastrically through 

a tube; rats of the 2nd, 3rd and 4th groups were administered çActive Mixè VMG-500 in dosages of 

30,000 mg/kg, 60,000 mg/kg and 120,000 mg/kg, respectively, and animals of the 5th, 6th, 7 group 

- çActive Mixè VMG-600 in similar dosages. Observation was carried out for 14 days. However, 

all the animals survived. On day 15, the rats were removed from the experiment. A histological 

examination of the heart, kidneys, and large intestine of animals in the experimental groups did not 

reveal significant morphological changes. In rats of the 2nd, 3rd and 4th groups, moderately 

pronounced disturbances of the microstructure of the epithelium of the gastric and small intestinal 

mucosa, liver and spleen parenchyma were noted. In animals of groups 5, 6, 7, no significant 

changes were observed. The results obtained indicate the safety of the feed additive and the 

possibility of its negative impact only with a very significant overdose of one of its parts çActive 

Mixè VMG-500. 
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ʄʦʣʦʯʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʦʪʨʘʩʣʝʡ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʢʨʫʧʥʳʡ 

ʨʦʛʘʪʳʡ ʩʢʦʪ ʧʨʦʠʟʚʦʜʠʪ ʛʣʘʚʥʳʝ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ 

ʥʘʩʝʣʝʥʠʷ, ʘ ʵʪʦ ʙʦʣʝʝ 99 % ʤʦʣʦʢʘ ʠ 

ʦʢʦʣʦ 50 % ʛʦʚʷʜʠʥʳ [1, 6]. 

ʄʦʣʦʢʦ ï ʥʝʧʨʝʚʟʦʡʜʝʥʥʳʡ ʧʦ 

ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʜʣʷ ʯʝʣʦʚʝʢʘ, 

ʟʘʥʠʤʘʶʱʠʡ ʧʦ ʧʠʱʝʚʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ 

ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʩʦʜʝʨʞʘʱʠʡ ʦʢʦʣʦ 100 ʨʘʟʣʠʯʥʳʭ ʮʝʥʥʳʭ 

ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚʝʱʝʩʪʚ. ʄʦʣʦʢʦ ʟʜʦʨʦʚʦʡ 

ʢʦʨʦʚʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʜʝʨʞʠʪ 

ʙʘʢʪʝʨʠʡ. ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ, 

ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʚʳʤʝʥʠ, ʩʦʙʣʶʜʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ ʜʦʝʥʠʷ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʤʦʣʦʢʝ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʩʢʘʧʣʠʚʘʶʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʢʘʥʘʣʘʭ ʩʦʩʢʦʚ, ʧʦʵʪʦʤʫ ʦʜʥʘ 

ʠʟ ʤʝʨ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚ ʙʦʨʴʙʝ ʩ ʥʠʤʠ ï 

ʨʝʛʫʣʷʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚʳʤʝʥʠ, ʩʦʙʣʶʜʝʥʠʝ 

ʧʨʘʚʠʣ ʩʦʜʝʨʞʘʥʠʷ ʜʦʡʥʳʭ ʢʦʨʦʚ ʠ 

ʧʦʚʳʰʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ [1, 7].  

ʇʦʜ ʝʩʪʝʩʪʚʝʥʥʦʡ 

(ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ) ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʠʣʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ [3]. ʇʨʦʛʨʝʩʩ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʥʘʫʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ 

ʧʦʠʩʢʦʤ ʠ ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ ʙʦʣʝʝ 

ʩʦʚʝʨʰʝʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʠʭ 

ʙʠʦʘʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ 

ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ ʠ ʣʝʯʠʪʴ ʟʘʙʦʣʝʚʘʥʠʷ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʥʘʧʨʘʚʣʝʥʥʦ ʚʣʠʷʷ ʥʘ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʪʢʘʥʝʡ ʩ ʮʝʣʴʶ 

ʢʦʨʨʝʢʮʠʠ ʠʭ ʬʫʥʢʮʠʠ ʜʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ [2, 4, 5]. 

ʉʪʘʣʦ ʙʳʪʴ, ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʦʙʨʘʙʦʪʢʝ ʩʦʩʢʦʚ ʚʳʤʝʥʠ ʠ ʧʦʚʳʰʝʥʠʶ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩ 

ʧʦʤʦʱʴʶ ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʠ ʣʝʯʝʙʥʳʡ ʵʬʬʝʢʪ ʧʨʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʚʳʤʝʥʠ ʢʦʨʦʚ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ 

ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ Prevention-N-

A-M ʠ Prevention-N-ɸ ʠ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʧʨʠ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʚʳʤʝʥʠ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʘ ʥʘ 

ʢʘʬʝʜʨʝ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʏʫʚʘʰʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʧʨʦʚʝʜʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʡ 

ʬʝʨʤʳ ʆʆʆ çʂʨʘʩʥʦʝ ʉʦʨʤʦʚʦè 

ʂʨʘʩʥʦʘʨʤʝʡʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 

ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ 

ʢʦʨʦʚʳ ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʯʝʨʥʦ-
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ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ʅʘʤʠ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 

ʪʨʠ ʛʨʫʧʧʳ ʢʦʨʦʚ (ʢʦʥʪʨʦʣʴʥʘʷ, 1-ʷ ʠ 2-ʷ 

ʦʧʳʪʥʳʝ) ʧʦ ʧʨʠʥʮʠʧʫ ʛʨʫʧʧ-ʘʥʘʣʦʛʦʚ ʩ 

ʫʯʝʪʦʤ ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʚʦʟʨʘʩʪʘ, ʞʠʚʦʡ ʤʘʩʩʳ, ʜʘʪʳ 

ʦʪʝʣʘ. ʂʦʣʠʯʝʩʪʚʦ ʢʦʨʦʚ ʚ ʛʨʫʧʧʝ ʧʦ 20 

ʛʦʣʦʚ.  

ʉ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʢʦʨʦʚ ʞʠʚʦʪʥʳʤ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʠʥʲʝʮʠʨʦʚʘʣʠ Prevention-

N-A-M ʚ ʜʦʟʝ 10 ʤʣ ʪʨʝʭʢʨʘʪʥʦ ʟʘ 45-40, 

25-20 ʠ 15-10 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ, 2-ʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ï Prevention-N-ɸ ʚ ʫʢʘʟʘʥʥʦʡ ʜʦʟʝ 

ʠ ʩʨʦʢʠ, ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ï 

ʙʠʦʧʨʝʧʘʨʘʪʳ ʥʝ ʚʚʦʜʠʣʠ. ʉ ʮʝʣʴʶ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʚʳʤʝʥʠ 

ʢʦʨʦʚʘʤ ʧʦʩʣʝ ʦʪʝʣʘ ʧʨʠʤʝʥʷʣʠ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʜʦ ʜʦʝʥʠʷ 

Italmas VD DEZ PEROXI ʠ ʧʦʩʣʝ ʜʦʝʥʠʷ 

Italmas VP Gold ʦʪ ʆʆʆ çʇʂ ʀʞʩʠʥʪʝʟ-

ʍʠʤʧʨʦʤè. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʭʝʤʘʪʠʯʥʦ ʠʟʦʙʨʘʞʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ   1.

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ 

 

ɺ ʭʦʜʝ ʦʧʳʪʘ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ 

ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʥʘ 2-3, 30-

35, 60-65 ʠ 90-95 ʩʫʪʢʠ ʧʦʩʣʝ ʦʪʝʣʘ ʢʦʨʦʚ 

ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ 

ʚʝʪʝʨʠʥʘʨʠʠ ʤʝʪʦʜʠʢʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʣʝ 

ʦʪʝʣʘ ʠʩʩʣʝʜʦʚʘʣʠ ʫʨʦʚʝʥʴ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʦʚ ʤʘʩʪʠʪʦʤ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ 

ʦʮʝʥʠʚʘʣʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

(ʢʦʥʩʠʩʪʝʥʮʠʷ, ʚʢʫʩ ʠ ʟʘʧʘʭ, ʮʚʝʪ), 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʤʘʩʩʦʚʘʷ 

ʂʆʈʆɺʓ, n=20 

Ƹ Ƹ Ƹ 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 1-ʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 2-ʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ 

Ƹ Ƹ Ƹ 

ɹʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

Ƹ Ƹ 

Prevention-N-A-M Prevention-N-A 

Ƹ Ƹ 

10 ʤʣ 

ʟʘ 45-40, 25-20 ʠ  

15-10 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ 

10 ʤʣ 

ʟʘ 45-40, 25-20 ʠ  

15-10 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ 

Ƹ Ƹ Ƹ 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʜʦ ʜʦʝʥʠʷ Italmas VD DEZ PEROXI ʠ ʧʦʩʣʝ 

ʜʦʝʥʠʷ Italmas VP Gold (ʆʆʆ çʇʂ ʀʞʩʠʥʪʝʟ-ʍʠʤʧʨʦʤè) 

Ƹ Ƹ Ƹ 

ʂʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʦʚ 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʦʨʦʚ ʧʘʪʦʣʦʛʠʷʤʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ  

ɻʠʥʝʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ 

ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ 

ɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʥʘ ʬʦʥʝ ʠʤʤʫʥʦʢʦʨʨʝʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʜʦ ʠ ʧʦʩʣʝ ʜʦʝʥʠʷ 

Ƹ Ƹ Ƹ Ƹ 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ 
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ʜʦʣʷ ʙʝʣʢʘ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, ʉʆʄʆ, 

ʢʠʩʣʦʪʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ), ʧʦʢʘʟʘʪʝʣʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʣʦʢʘ (ʂʄɸʌɸʥʄ, 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʣʝʜʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ 

ʜʦʢʫʤʝʥʪʘʤ: ɻʆʉʊ 28283-2015 ʄʦʣʦʢʦ 

ʢʦʨʦʚʴʝ. ʄʝʪʦʜ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ; ɻʆʉʊ 31449-2013 ʄʦʣʦʢʦ 

ʢʦʨʦʚʴʝ ʩʳʨʦʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ; 

ɻʆʉʊ 54669-2011 ʄʦʣʦʢʦ ʠ ʧʨʦʜʫʢʪʳ 

ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʠʩʣʦʪʥʦʩʪʠ; ɻʆʉʊ 8218-89 ʄʦʣʦʢʦ. 

ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʪʦʪʳ; ɻʆʉʊ 32901-

2014 ʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ. 

ʄʝʪʦʜʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ; 

ʄɺʀ.2007.24.0/2 ï ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ 

ʠʟʤʝʨʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʠ 

ʜʨʫʛʠʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʘʥʘʣʠʟʘʪʦʨʘʭ ʤʦʣʦʢʘ 

çʂʣʝʚʝʨ-2è ʠ çʂʣʝʚʝʨ-2ʄè. ʆʪʙʦʨ ʧʨʦʙ 

ʤʦʣʦʢʘ ʧʨʦʚʦʜʠʣʩʷ ʥʘ 2-3 ʩʫʪʢʠ ʧʦʩʣʝ 

ʦʪʝʣʘ, ʘ ʪʘʢʞʝ ʥʘ 30-35, 60-65 ʠ 90-95 

ʩʫʪʢʠ ʨʘʟʜʦʷ ʢʦʨʦʚ. 

ʃʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʠ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʝʞʝʤʝʩʷʯʥʳʤ 

ʫʯʝʪʦʤ ʟʘʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ ʧʦ ʜʘʥʥʳʤ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ. 

ʇʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʚʳʤʝʥʠ 

ʫʯʠʪʳʚʘʣʠ ʜʘʥʥʳʝ ʘʥʘʤʥʝʟʘ, ʢʣʠʥʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ, ʧʨʦʚʦʜʠʣʠ ʦʩʤʦʪʨ ʠ ʧʘʣʴʧʘʮʠʶ, 

ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʤʘʩʪʠʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʵʢʩʧʨʝʩʩ-ʪʝʩʪ ʂʝʥʦʪʝʩʪ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʢʦʨʦʚ ʤʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʵʪʠ 

ʧʦʢʘʟʘʪʝʣʠ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʢʦʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ, 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʟʘ 

25-20 ʠ 15-10 ʩʫʪʦʢ ʜʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ 

ʜʘʪʳ ʦʪʝʣʘ, ʥʘ 2-3 ʩʫʪʢʠ ʧʦʩʣʝ ʦʪʝʣʘ, ʘ 

ʪʘʢʞʝ ʥʘ 30-35, 60-65 ʠ 90-95 ʩʫʪʢʠ ʨʘʟʜʦʷ, 

ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʠʥʪʝʨʚʘʣʝ 38,0Ñ0,05 ï 

38,2Ñ0,10 Üʉ, 38,0Ñ0,07 ï 38,4Ñ0,09 ʠ 

38,0Ñ0,09 ï 38,2Ñ0,13 Üʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʪʦ ʝʩʪʴ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʦʨʤʳ. 

ʏʘʩʪʦʪʘ ʧʫʣʴʩʘ ʫ ʢʦʨʦʚ 

ʢʦʥʪʨʦʣʴʥʦʡ, 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʝ 

ʠʤʝʣʘ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʦʨʤʳ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʫ ʢʦʨʦʚ ʵʪʠʭ ʛʨʫʧʧ ʙʳʣ ʨʘʚʝʥ 78Ñ0,73 ʠ 

76Ñ1,06 ʫʜ/ʤʠʥ, 78Ñ0,93 ʠ 76Ñ0,88, 78Ñ0,78 

ʠ 76Ñ0,80 ʫʜ/ʤʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʏʘʩʪʦʪʘ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʫ 

ʢʦʨʦʚ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʦʧʳʪʝ, ʥʘʭʦʜʠʣʘʩʴ 

ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ: 21Ñ1,02 ï 23Ñ0,42 

ʜʳʭ.ʜʚ/ʤʠʥ ʚ ʢʦʥʪʨʦʣʴʥʦʡ, 22Ñ0,35 ï 

23Ñ1,27 ʜʳʭ.ʜʚ/ʤʠʥ ʚ 1-ʡ ʦʧʳʪʥʦʡ ʠ 

21Ñ0,86 ï 23Ñ0,50 ʜʳʭ.ʜʚ/ʤʠʥ ʚʦ 2-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, 

ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ 

ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʢʦʨʦʚ 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʠ 

ʠʤʤʫʥʦʪʨʦʧʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʝ ʚʣʠʷʶʪ ʥʘ 

ʢʣʠʥʠʢʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɺ ʜʝʥʴ ʧʝʨʚʦʡ ʠʥʲʝʢʮʠʠ 

ʠʤʤʫʥʦʪʨʦʧʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʟʘ 40-45 ʩʫʪʦʢ 

ʜʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʪʝʣʘ ʧʨʦʚʝʜʝʥʘ 

ʜʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ ʢʦʨʦʚ ï ʥʘʯʘʣʦ ʦʧʳʪʘ. ʅʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʜʦʧʳʪʥʳʝ ʛʨʫʧʧʳ 

ʢʦʨʦʚ ʚ ʛʨʫʧʧʝ ʩʫʭʦʩʪʦʷ ʙʳʣʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʜʦʨʦʚʳʤʠ ʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚʳʤʝʥʠ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ. ɺ ʭʦʟʷʡʩʪʚʝ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘʧʫʩʢʘ ʢʦʨʦʚ. 

ɿʘʧʫʩʢʫ ʧʦʜʣʝʞʘʪ ʪʦʣʴʢʦ ʢʣʠʥʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʝ ʢʦʨʦʚʳ. 

ʊʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʜʠʥʘʤʠʢʫ ʩʭʝʤʳ 

ʦʧʳʪʘ ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ 

ʜʝʥʴ ʥʘʙʣʶʜʝʥʠʡ ï 90-95 ʩʫʪʢʠ ʧʦʩʣʝ 

ʦʪʝʣʘ. ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʠʘʛʥʦʩʪʠʢʘ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʩʪʠʪʘ, 

ʪʨʝʱʠʥ ʢʦʞʠ ʩʦʩʢʦʚ, ʧʘʧʠʣʣʦʤʘʪʦʟʘ, 

ʛʠʧʝʨʢʝʨʘʪʦʟʘ ʩʦʩʢʦʚ ʚʳʤʝʥʠ (ʊʘʙʣʠʮʘ 1). 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʤʝʨ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʨʝʜʩʪʚʘ ʜʦ ʜʦʝʥʠʷ Italmas 

VD DEZ PEROXI ʠ ʧʦʩʣʝ ʜʦʝʥʠʷ Italmas 

VP Gold ʦʪ ʢʦʤʧʘʥʠʠ ʆʆʆ çʇʂ ʀʞʩʠʥʪʝʟ-

ʍʠʤʧʨʦʤè, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʦʨʦʚ 

ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʚʳʨʦʩʣʘ ʚ 3 

ʨʘʟʘ. ɽʩʣʠ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʢʣʠʥʠʯʝʩʢʠʡ 

ʤʘʩʪʠʪ ʥʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʩʷ, ʪʦ ʚ ʢʦʥʮʝ 

ʚʦʩʧʘʣʝʥʠʝ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚʳʷʚʣʝʥʦ ʫ 
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3-ʭ ʢʦʨʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʤʝʩʪʥʦʤ ʠʤʤʫʥʠʪʝʪʝ 

ʚʳʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʪʨʝʱʠʥ ʢʦʞʠ ʩʦʩʢʦʚ, 

ʧʘʧʠʣʣʦʤʘʪʦʟʘ ʠ ʛʠʧʝʨʢʝʨʘʪʦʟʘ ʩʦʩʢʦʚ 

ʚʳʤʝʥʠ ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚ 

2,5, 1,5 ʠ 3,5 ʨʘʟʘ ʤʝʥʴʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ 

ʧʨʠʤʝʥʷʣʠ ʠʤʤʫʥʦʪʨʦʧʥʳʡ ʧʨʝʧʘʨʘʪ 

Prevention-N-A-M ʚ ʜʦʟʝ 10 ʤʣ ʪʨʝʭʢʨʘʪʥʦ 

ʟʘ 45-40, 25-20 ʠ 15-10 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ ʠ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʜʦ ʜʦʝʥʠʷ 

Italmas VD DEZ PEROXI ʠ ʧʦʩʣʝ ʜʦʝʥʠʷ 

Italmas VP Gold, ʢ ʢʦʥʮʫ ʦʧʳʪʘ ʠʟ 20 ʢʦʨʦʚ 

ʣʠʰʴ ʦʜʥʘ ʠʤʝʣʘ ʧʘʪʦʣʦʛʠʶ ʚʳʤʝʥʠ ï 

ʛʠʧʝʨʢʝʨʘʪʦʟ ʩʦʩʢʘ. ʇʨʠʤʝʥʝʥʥʘʷ ʩʭʝʤʘ 

ʦʧʳʪʘ ʦʢʘʟʘʣʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ 

ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ ʤʘʩʪʠʪ, ʪʨʝʱʠʥʳ ʢʦʞʠ 

ʩʦʩʢʘ ʠ ʧʘʧʠʣʣʦʤʘʪʦʟ, ʪ.ʢ. ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ 

ʜʘʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʫ 

4, 5 ʠ 2 ʛʦʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʊʘʙʣʠʮʘ 1 ï ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʢʦʨʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʤʤʫʥʦʪʨʦʧʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ  

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ, n=20 

ʉʨʦʢʠ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 
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ʂʦʥʪʨʦʣʴʥʘʷ 
ʥʘʯʘʣʦ ʦʧʳʪʘ 4 (13,3) ï 5 (16,6) 3 (10,0) 7 (23,3) 

ʢʦʥʝʮ ʦʧʳʪʘ 12 (40,0) 3 (10,0) 2 (6,6) 2 (6,6) 2 (6,6) 

1-  ̫ʦʧʳʪʥʘʷ 
ʥʘʯʘʣʦ ʦʧʳʪʘ 4 (13,3) ï 5 (16,6) 2 (6,6) 5 (16,6) 

ʢʦʥʝʮ ʦʧʳʪʘ ï ï ï ï 1 (3,3) 

2-  ̫ʦʧʳʪʥʘʷ 
ʥʘʯʘʣʦ ʦʧʳʪʘ 3 (10,0) ï 4 (13,3) 2 (6,6) 6 (16,6) 

ʢʦʥʝʮ ʦʧʳʪʘ ï 1 (3,3) ï 1 (3,3) 2 (6,6) 

* ɿʘ 40-45 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ; ** ʥʘ 90-95 ʩʫʪʢʠ ʧʦʩʣʝ ʦʪʝʣʘ. 

 

ɺʦ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʤʤʫʥʦʪʨʦʧʥʳʡ ʧʨʝʧʘʨʘʪ 

Prevention-N-A, ʧʦ ʪʘʢʦʡ ʞʝ ʩʭʝʤʝ ʠ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ Italmas VD 

DEZ PEROXI ʠ Italmas VP Gold. ɺ ʥʘʯʘʣʝ 

ʦʧʳʪʘ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʣʩʷ 

ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ ʤʘʩʪʠʪ ʫ 3 ʢʦʨʦʚ, 

ʪʨʝʱʠʥʳ ʢʦʞʠ ʩʦʩʢʦʚ ï 4, ʧʘʧʠʣʣʦʤʘʪʦʟ ï 

2 ʠ ʛʠʧʝʨʢʝʨʘʪʦʟ ʩʦʩʢʦʚ ʚʳʤʝʥʠ ï 6 ʢʦʨʦʚ. 

ʂ ʢʦʥʮʫ ʦʧʳʪʘ ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ ʤʘʩʪʠʪ ʠ 

ʪʨʝʱʠʥʳ ʢʦʞʠ ʩʦʩʢʦʚ ʠʟʣʝʯʠʣʠʩʴ ʠ ʥʝ 

ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʢʦʨʦʚ ʜʘʥʥʦʡ ʧʦʜʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ. ʉʣʫʯʘʠ ʧʘʧʠʣʣʦʤʘʪʦʟʘ ʠ 

ʛʠʧʝʨʢʝʨʘʪʦʟʘ ʩʦʩʢʦʚ ʚʳʤʝʥʠ ʩʦʢʨʘʪʠʣʠʩʴ 

ʚ 2 ʠ 3 ʨʘʟʘ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʳʨʘʞʝʥʥʳʡ ʣʝʯʝʙʥʳʡ ʵʬʬʝʢʪ 

ʠʤʤʫʥʦʪʨʦʧʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ, ʫ ʦʜʥʦʡ 

ʢʦʨʦʚʳ ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ 

ʢʣʠʥʠʯʝʩʢʠʡ ʤʘʩʪʠʪ, ʢʦʪʦʨʳʡ ʚ ʥʘʯʘʣʝ 

ʦʧʳʪʘ ʥʝ ʥʘʙʣʶʜʘʣʩʷ.  

ʀʟ ʘʥʘʣʠʟʘ ʪʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

Prevention-N-A-M ʠ Prevention-N-A 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʢʦʨʦʚ ʠ ʩʥʠʞʝʥʠʶ ʠʭ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʧʘʪʦʣʦʛʠʷʤʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ɺ ʥʘʰʠʭ 

ʦʧʳʪʘʭ ʥʘʠʣʫʯʰʠʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʚ ʩʠʥʝʨʛʠʠ ʩ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʜʦ ʜʦʝʥʠʷ Italmas VD DEZ 

PEROXI ʠ ʧʦʩʣʝ ʜʦʝʥʠʷ Italmas VP Gold 

ʧʦʢʘʟʘʣ ʧʨʝʧʘʨʘʪ Prevention-N-A-M. 

ɿʘʙʦʣʝʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʘ ʚ 

ʯʘʩʪʥʦʩʪʠ ʤʘʩʪʠʪ, ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ 

ʬʫʥʢʮʠʶ ʞʠʚʦʪʥʳʭ. ɺʩʝ ʯʘʱʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ 

ʚʟʘʠʤʦʩʚʷʟʠ ʙʦʣʝʟʥʝʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩ 

ʧʘʪʦʣʦʛʠʝʡ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʫ ʢʦʨʦʚ, ʪ.ʢ. ʚ 

ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜ ʧʦʚʳʰʘʝʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʵʪʠʭ 

ʦʨʛʘʥʦʚ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʝʩʥʘʷ 

ʩʦʩʫʜʠʩʪʘʷ ʩʚʷʟʴ ʯʝʨʝʟ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ, ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ï ʯʝʨʝʟ ʥʝʨʚʥʦ-

ʛʦʨʤʦʥʘʣʴʥʫʶ ʨʝʛʫʣʷʮʠʶ ʠʭ ʬʫʥʢʮʠʡ, ʘ 

ʪʘʢʞʝ ʢʦʥʪʘʤʠʥʘʮʠʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 
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ʤʠʢʨʦʬʣʦʨʦʡ. 

ɺ ʭʦʜʝ ʥʘʫʯʥʦʛʦ ʦʧʳʪʘ ʤʳ ʦʮʝʥʠʣʠ 

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʢʦʨʦʚ, 

ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʦʧʳʪʝ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ɻʠʥʝʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʪʘʜʘ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʢʦʨʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ, n=20 

ʢʦʥʪʨʦʣʴʥʘʷ 1-ʷ ʦʧʳʪʥʘʷ  2-ʷ ʦʧʳʪʥʘʷ  

ʉʨʦʢʠ ʦʪʜʝʣʝʥʠʷ ʧʦʩʣʝʜʘ, ʯ 

ɿʘʜʝʨʞʘʥʠʝ ʧʦʩʣʝʜʘ, ʛʦʣ 

ʇʦʩʣʝʨʦʜʦʚʦʡ ʵʥʜʦʤʝʪʨʠʪ, ʛʦʣ 

ʕʥʜʦʤʝʪʨʠʪ + ʤʘʩʪʠʪ, ʛʦʣ 

ʉʨʦʢʠ ʥʘʩʪʫʧʣʝʥʠʷ 1 ʧʦʣʦʚʦʡ ʦʭʦʪʳ, 

ʩʫʪ 

ʀʥʜʝʢʩ ʦʩʝʤʝʥʝʥʠʷ 

ʉʝʨʚʠʩ-ʧʝʨʠʦʜ, ʩʫʪ 

6,2Ñ1,34 

3 

5 

4 

42,2Ñ2,70 

 

2,1Ñ0,05 

106,5Ñ5,5 

5,8Ñ0,68 

- 

1 

ï 

37,0Ñ2,30 

 

1,4Ñ0,05*** 

90,8Ñ3,7* 

5,8Ñ0,83 

1 

2 

1 

40,6Ñ2,10 

 

1,6Ñ0,10** 

98,0Ñ4,8* 

*P<0,05; **P<0,01; ***P<0,001 

 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʫ ʢʦʨʦʚ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʦʩʣʝʨʦʜʦʚʘʷ ʧʘʪʦʣʦʛʠʷ, 

ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʞʠʚʦʪʥʳʭ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʦʩʣʝʨʦʜʦʚʦʡ 

ʵʥʜʦʤʝʪʨʠʪ ʠ ʤʘʩʪʠʪ ʥʝʨʝʜʢʦ ʨʘʟʚʠʚʘʶʪʩʷ 

ʚʩʣʝʜʩʪʚʠʝ ʟʘʜʝʨʞʘʥʠʷ ʧʦʩʣʝʜʘ. ʇʣʦʜʥʳʝ 

ʦʙʦʣʦʯʢʠ ʚ ʥʦʨʤʝ ʦʪʜʝʣʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ 8 

ʯʘʩʦʚ ʧʦʩʣʝ ʦʪʝʣʘ, ʜʘʣʝʝ ʩʪʘʚʠʪʩʷ ʜʠʘʛʥʦʟ 

ʟʘʜʝʨʞʘʥʠʝ. ʊʘʢ, ʝʩʣʠ ʩʨʦʢʠ ʦʪʜʝʣʝʥʠʷ 

ʧʦʩʣʝʜʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʨʘʚʥʷʣʠʩʴ 

6,2Ñ1,34 ʯʘʩʘʤ, ʪʦ ʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ʙʳʣʠ ʤʝʥʴʰʝ ʥʘ 0,4 ʯʘʩʘ ʠ ʨʘʚʥʳ 

5,8Ñ0,68 ʠ 5,8Ñ0,83 ʯʘʩʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʥʦ ʙʳʣʠ ʥʝʜʦʩʪʦʚʝʨʥʳʤʠ. 

ɿʘʜʝʨʞʘʥʠʝ ʧʦʩʣʝʜʘ ʙʳʣʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʚʦ 2-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʘʭ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʧʣʦʜʥʳʝ ʦʙʦʣʦʯʢʠ ʥʝ ʦʪʜʝʣʠʣʠʩʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫ 3 ʛʦʣʦʚ, ʚʦ 2-ʡ ʦʧʳʪʥʦʡ 

ï 1 ʛʦʣʦʚʳ. ɺʝʨʦʷʪʥʦ, ʥʘ ʬʦʥʝ ʵʪʦʡ 

ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʘʪʦʣʦʛʠʠ ʨʘʟʚʠʣʩʷ 

ʵʥʜʦʤʝʪʨʠʪ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʥ 

ʥʘʙʣʶʜʘʣʩʷ ʫ 5 ʢʦʨʦʚ, ʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ï 1 ʠ 2 ʢʦʨʦʚʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʥʘʤʠ ʚʳʷʚʣʝʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʦʪʝʢʘʥʠʝ ʧʦʩʣʝʨʦʜʦʚʦʛʦ 

ʵʥʜʦʤʝʪʨʠʪʘ ʠ ʤʘʩʪʠʪʘ (ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʠ 

ʢʣʠʥʠʯʝʩʢʦʛʦ) ʫ 4 ʢʦʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʠ ʫ 1 ʢʦʨʦʚʳ ʚʦ 2-ʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ. ɺ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʜʘʥʥʘʷ 

ʧʘʪʦʣʦʛʠʷ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ. ʅʠʟʢʘʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʦʨʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʝʤ ʵʬʬʝʢʪʝ 

ʧʨʝʧʘʨʘʪʦʚ Prevention-N-A-M ʠ Prevention-

N-A, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ. 

ʉʨʦʢʠ ʥʘʩʪʫʧʣʝʥʠʷ ʧʝʨʚʦʡ ʧʦʣʦʚʦʡ 

ʦʭʦʪʳ ʪʘʢʞʝ ʟʘʚʠʩʷʪ ʦʪ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʪʘʜʘ ʢʦʨʦʚ ʧʦʩʣʝ ʦʪʝʣʘ. 

ʃʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʩʣʝʨʦʜʦʚʦʛʦ 

ʧʝʨʠʦʜʘ ʥʝʨʝʜʢʦ ʟʘʪʷʛʠʚʘʝʪʩʷ, ʘ 

ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠʚʦʜʷʪ ʢ ʜʦʣʛʦʤʫ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 

ʬʫʥʢʮʠʠ, ʯʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʧʣʦʜʦʪʚʦʨʥʦʤ ʦʩʝʤʝʥʝʥʠʠ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ. ʉʨʦʢ 

ʥʘʩʪʫʧʣʝʥʠʷ ʧʝʨʚʦʡ ʧʦʣʦʚʦʡ ʦʭʦʪʳ ʙʳʣ 

ʥʘʠʤʝʥʴʰʠʤ ʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠ 

ʩʦʩʪʘʚʠʣ 37,0Ñ2,30 ʩʫʪʦʢ, ʘ ʥʘʠʙʦʣʴʰʠʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ï 42,2Ñ2,70 ʩʫʪʦʢ. ʀʥʜʝʢʩ 

ʦʩʝʤʝʥʝʥʠʷ ʫ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ, 1-ʡ ʠ 2-ʡ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣ ʨʘʚʝʥ 2,1Ñ0,05, 

1,4Ñ0,05 (P <0,001) ʠ 1,6Ñ0,10 (P <0,01) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʝʨʚʠʩ-ʧʝʨʠʦʜ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣ ʥʘʠʙʦʣʝʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ï 106,5Ñ5,5 ʩʫʪʦʢ, ʯʪʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, 

ʥʘ 15,7 ʠ 8,5 ʩʫʪʦʢ (P <0,05). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ 

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʘʜʘ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʧʦʜʦʧʳʪʥʳʭ 

ʢʦʨʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʣʘʛʦʧʨʠʷʪʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

Prevention-N-A-M ʠ Prevention-N-A, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ, ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ (ʵʥʜʦʤʝʪʨʠʪ, 
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ʤʘʩʪʠʪ), ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ 

ʩʨʦʢʦʚ ʥʘʩʪʫʧʣʝʥʠʷ ʧʝʨʚʦʡ ʧʦʣʦʚʦʡ 

ʦʭʦʪʳ, ʠʥʜʝʢʩʘ ʦʩʝʤʝʥʝʥʠʷ ʠ ʩʝʨʚʠʩ-

ʧʝʨʠʦʜʘ ʢʦʨʦʚ. 

ʄʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ 

ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤʫ ʫʜʦʶ 

ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ, 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧ ʥʘ 2-3, 30-35, 60-65, 90-95 ʩʫʪʢʠ 

ʣʘʢʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʦ ʫʜʦʶ ʟʘ 305 ʜʥʝʡ 

ʣʘʢʪʘʮʠʠ, ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ 

ʤʦʣʦʢʝ ʢʦʨʦʚ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ.  

ɸʥʘʣʠʟ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʢʦʨʦʚ, ʧʨʠʚʝʜʝʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 3, ʧʦʢʘʟʘʣ, 

ʯʪʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʫ ʞʠʚʦʪʥʳʭ 1-ʡ 

ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʙʠʦʧʨʝʧʘʨʘʪʦʚ Prevention-N-A-M ʠ 

Prevention-N-A ʚ ʜʦʟʝ 10 ʤʣ ʟʘ 45-40, 25-20 

ʠ 15-10 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ ʠ ʦʙʨʘʙʦʪʢʝ ʩʦʩʢʦʚ 

ʚʳʤʝʥʠ ʜʦ ʠ ʧʦʩʣʝ ʜʦʝʥʠʷ ʩʨʝʜʩʪʚʘʤʠ 

Italmas VD DEZ PEROXI ʠ Italmas VP Gold 

ʙʳʣ ʚʳʰʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʚʦ ʚʩʝ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɽʩʣʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʥʘʭʦʜʠʣʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʩ 18,40Ñ2,10 

ʜʦ 22,80Ñ1,80 ʢʛ, ʪʦ ʚ 1-ʡ ʦʧʳʪʥʦʡ ï ʩ 

22,10Ñ1,98 ʜʦ 26,10Ñ2,08 ʢʛ, 2-ʡ ʦʧʳʪʥʦʡ ï 

ʩ 21,18Ñ2,60 ʜʦ 24,80Ñ2,44 ʢʛ. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ 

ʥʘʙʣʶʜʘʣʩʷ ʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʯʝʨʝʟ 

60-65 ʩʫʪʦʢ ʧʦʩʣʝ ʦʪʝʣʘ ʫ ʞʠʚʦʪʥʳʭ, 

ʢʦʪʦʨʳʤ ʚ ʩʫʭʦʩʪʦʡʥʦʤ ʧʝʨʠʦʜʝ 

ʧʨʠʤʝʥʷʣʠ ʙʠʦʧʨʝʧʘʨʘʪ Prevention-N-A-M. 

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʩʘʤʳʤ ʧʨʦʜʫʢʪʠʚʥʳʤ 

ʧʝʨʠʦʜʦʤ ʣʘʢʪʘʮʠʠ ʩʯʠʪʘʝʪʩʷ ʨʘʟʜʦʡ ï 

ʧʝʨʚʳʝ 90-100 ʜʥʝʡ ʣʘʢʪʘʮʠʠ, ʛʜʝ ʚ ʥʦʨʤʝ 

ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʨʤʣʝʥʠʷ ʠ 

ʫʭʦʜʘ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 60-

70 % ʦʪ ʛʦʜʦʚʦʛʦ ʫʜʦʷ ʢʦʨʦʚ, ʤʳ 

ʫʚʝʣʠʯʠʣʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ ʦʧʳʪʥʳʭ 

ʢʦʨʦʚ, ʨʝʘʣʠʟʦʚʘʚ ʫ ʥʠʭ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩ ʧʦʤʦʱʴʶ 

ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ Prevention-N-

A-M ʠ Prevention-N-A. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʘʤʠ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫʜʦʡ ʟʘ 305 ʜʥʝʡ ʣʘʢʪʘʮʠʠ ʫ 

ʞʠʚʦʪʥʳʭ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʦʢʘʟʘʣʩʷ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ (8662Ñ675,1 ʢʛ), ʥʘ 926 ʠ 573 

ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʥʘʣʠʟ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ 

ʦʧʳʪʝ, ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ Prevention-N-

A-M ʠ Prevention-N-A ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʦʪʝʥʮʠʘʣʘ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ Prevention-N-A-M ʠ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ Italmas VD 

DEZ PEROXI ʠ Italmas VP Gold. 

 

ʊʘʙʣʠʮʘ 3 ï ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ 

 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʤʦʣʦʢʝ 

ʧʦʜʦʧʳʪʥʳʭ ʢʦʨʦʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʥʘ 2-3, 30-35, 60-65, 90-95 ʩʫʪʢʠ 

ʧʦʩʣʝ ʦʪʝʣʘ ʙʳʣʦ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʦʥʪʨʦʣʷ ʥʘ 0,10 ʠ 0,07 %, 0,08 ʠ 0,08 %, 

0,05 ʠ 0,04 %, 0,05 ʠ 0,04 % 

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ, 

n=20 

ʇʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʩʣʝ ʦʪʝʣʘ, 

ʩʫʪ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʫʜʦʡ, ʢʛ 

ʋʜʦʡ ʟʘ 

305 ʩʫʪʦʢ 

ʣʘʢʪʘʮʠʠ, 

ʢʛ 

ʉʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʞʠʨʘ, % 

ʉʨʝʜʥʝʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ, % 

ʂʦʥʪʨʦʣʴʥʘʷ 2-3 

30-35 

60-65 

90-95 

18,40Ñ2,10 

20,25Ñ2,20 

22,80Ñ1,80 

21,55Ñ2,40 

8662Ñ675,1 3,62Ñ0,10 

3,60Ñ0,12 

3,61Ñ0,20 

3,60Ñ0,14 

3,08Ñ0,05 

3,08Ñ0,08 

3,08Ñ0,06 

3,08Ñ0,06 

1-ʷ ʦʧʳʪʥʘʷ 2-3 

30-35 

60-65 

90-95 

22,10Ñ1,98 

25,50Ñ2,90 

26,10Ñ2,08 

25,60Ñ2,20 

9588Ñ706,4 3,72Ñ0,21 

3,68Ñ0,12 

3,66Ñ0,10 

3,65Ñ0,11 

3,14Ñ0,04 

3,12Ñ0,05 

3,12Ñ0,05 

3,10Ñ0,07 

2-ʷ ʦʧʳʪʥʘʷ 2-3 

30-35 

60-65 

90-95 

21,18Ñ2,60 

24,60Ñ1,65 

24,80Ñ2,44 

24,10Ñ2,05 

9235Ñ640,9 3,69Ñ0,15 

3,68Ñ0,14 

3,65Ñ0,18 

3,64Ñ0,10 

3,10Ñ0,06 

3,10Ñ0,08 

3,08Ñ0,10 

3,08Ñ0,06 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ 

ʚ ʤʦʣʦʢʝ ʞʠʚʦʪʥʳʭ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ, ʚʦ ʚʩʝ 

ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʥʘ 0,06, 0,04, 0,04, 

0,02 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʝʠʤʫʱʝʩʪʚʦ 

ʞʠʚʦʪʥʳʭ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘʜ 

ʢʦʥʪʨʦʣʴʥʦʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʚ 

ʤʦʣʦʢʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ 2-3 ʠ 30-35 ʩʫʪʢʠ 

ʧʦʩʣʝ ʦʪʝʣʘ ʥʘ 0,02 ʠ 0,02 %. ɿʥʘʯʠʪ, 

ʙʠʦʧʨʝʧʘʨʘʪʳ Prevention-N-A-M ʠ 

Prevention-N-A ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ 

ʤʦʣʦʢʝ. ʆʜʥʘʢʦ ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʦʪʥʳʭ 1-ʡ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʩʷ 

Prevention-N-A-M ʟʘ 45-40, 25-20, 15-10 

ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʵʪʦʪ 

ʙʠʦʧʨʝʧʘʨʘʪ ʙʦʣʝʝ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣ 

ʞʠʨʥʦʩʪʴ ʤʦʣʦʢʘ ʢʦʨʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʥʝʤ ʙʝʣʢʘ. ʀʟ ʘʥʘʣʠʟʘ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ 

Prevention-N-A-M ʠ Prevention-N-A ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʦʩʢʦʚ ʚʳʤʝʥʠ 

ʜʦ ʠ ʧʦʩʣʝ ʜʦʝʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʩʪʫ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʫʜʦʷ ʠ ʫʜʦʷ ʟʘ 305 ʩʫʪʦʢ 

ʣʘʢʪʘʮʠʠ, ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʠ ʙʝʣʢʘ ʚ 

ʤʦʣʦʢʝ ʢʦʨʦʚ. ʅʘʠʙʦʣʝʝ ʫʙʝʜʠʪʝʣʴʥʦʡ ʚ 

ʵʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʦʢʘʟʘʣʘʩʴ ʩʭʝʤʘ, 

ʧʨʠʤʝʥʝʥʥʘʷ ʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 

Prevention-N-A-M ʚ ʜʦʟʝ 10 ʤʣ ʟʘ 45-40, 

25-20 ʠ 15-10 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ ʠ 

ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʩʦʩʢʦʚ ʚʳʤʝʥʠ 

ʧʨʠ ʜʦʝʥʠʠ ʩ ʤʦʤʝʥʪʘ ʦʪʝʣʘ. 

ɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ 

ʤʦʣʦʢʘ ʢʦʨʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 2-3, 30-35, 

60-65, 90-95 ʩʫʪʢʠ ʧʦʩʣʝ ʦʪʝʣʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʣʦʢʦ 

ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ, 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʤʦʣʦʢʦ ʠʤʝʣʦ ʦʜʥʦʨʦʜʥʫʶ 

ʢʦʥʩʠʩʪʝʥʮʠʶ ʙʝʟ ʦʩʘʜʢʘ ʠ ʭʣʦʧʴʝʚ, ʥʝ 

ʠʤʝʣʦ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ ʧʨʠʚʢʫʩʦʚ, 

ʮʚʝʪ ʙʳʣ ʦʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ-ʢʨʝʤʦʚʦʛʦ 

ʦʪʪʝʥʢʘ. ɿʥʘʯʠʪ, ʧʨʠʤʝʥʝʥʠʝ 

ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ Prevention-N-

A-M ʠ Prevention-N-A ʟʘ 45-40, 25-20, 15-

10 ʩʫʪʦʢ ʜʦ ʦʪʝʣʘ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 

ʤʦʣʦʢʘ ʢʦʨʦʚ. ʇʨʠ ʘʥʘʣʠʟʝ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʦʣʦʢʘ ʧʦʜʦʧʳʪʥʳʭ 

ʢʦʨʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ: ʢʠʩʣʦʪʥʦʩʪʴ, ʉʆʄʆ, 

ʧʣʦʪʥʦʩʪʴ ʠ ʛʨʫʧʧʘ ʯʠʩʪʦʪʳ ʤʦʣʦʢʘ 

(ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ 

ʉʨʦʢʠ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʫʪ. 

ʧʦʩʣʝ ʦʪʝʣʘ 

ʇʦʢʘʟʘʪʝʣʴ 

ʢʠʩʣʦʪʥʦʩʪʴ, Áʊ ʉʆʄʆ, % ʧʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3 
ʛʨʫʧʧʘ 

ʯʠʩʪʦʪʳ 

ʅʦʨʤʘʪʠʚ 16,0-21,0Áʊ ʥʝ ʤʝʥʝʝ 8,2 % 
ʥʝ ʤʝʥʝʝ 1027,0 

ʢʛ/ʤ3 

ʥʝ ʥʠʞʝ II 

ʛʨʫʧʧʳ 

ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ, n=20 

2-3 18,8Ñ0,06 8,3Ñ0,08 1028,5Ñ0,12 I 

30-35 18,5Ñ0,04 8,4Ñ0,06 1028,0Ñ0,12 I 

60-65 18,2Ñ0,05 8,3Ñ0,10 1028,4Ñ0,15 I 

90-95 18,2Ñ0,07 8,4Ñ0,08 1028,5Ñ0,10 I 

1-ʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ, n=20 

2-3 17,4Ñ0,07 8,9Ñ0,09 1030,5Ñ0,15 I 

30-35 17,1Ñ0,05 8,9Ñ0,06 1030,2Ñ0,12 I 

60-65 17,2Ñ0,05 8,7Ñ0,09 1029,8Ñ0,14 I 

90-95 17,1Ñ0,08 8,5Ñ0,11 1029,8Ñ0,18 I 

2-ʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ, n=20 

2-3 18,1Ñ0,08 8,9Ñ0,10 1028,2Ñ0,11 I 

30-35 17,4Ñ0,10 8,7Ñ0,08 1027,8Ñ0,18 I 

60-65 17,4Ñ0,06 8,7Ñ0,11 1027,9Ñ0,15 I 

90-95 17,5Ñ0,07 8,5Ñ0,09 1028,0Ñ0,16 I 
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ʂʠʩʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ ʢʦʨʦʚ ʩ 

ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ (2-3 ʩʫʪʢʠ 

ʧʦʩʣʝ ʦʪʝʣʘ) ʜʦ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ (90-95 

ʩʫʪʦʢ ʧʦʩʣʝ ʦʪʝʣʘ) ʤʝʥʷʣʘʩʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ: ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ï ʩ 18,8Ñ0,06 ʜʦ 18,2Ñ0,07 Áʊ, ʚ 1-ʡ 

ʦʧʳʪʥʦʡ ï 17,4Ñ0,07 ʜʦ 17,1Ñ0,08 Áʊ, ʚʦ 2-

ʡ ʦʧʳʪʥʦʡ ï ʩ 18,1Ñ0,08 ʜʦ 17,5Ñ0,07 Áʊ.  

ʇʦʢʘʟʘʪʝʣʴ ʉʆʄʆ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʢʦʨʦʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʠʤʝʣ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ: ʥʘ 2-3 ʩʫʪʢʠ ʧʦʩʣʝ 

ʦʪʝʣʘ (8,3Ñ0,08 %) ï ʥʘ 0,6 ʠ 0,6 %, ʥʘ 30-

35 ʩʫʪʢʠ (8,4Ñ0,06 %) ï ʥʘ 0,5 ʠ 0,3 %, ʥʘ 

60-65 ʩʫʪʢʠ (8,3Ñ0,10 %) ï ʥʘ 0,4 ʠ 0,4 %, 

ʥʘ 90-95 ʩʫʪʢʠ (8,4Ñ0,08 %) ï ʥʘ 0,1 ʠ 0,1 

%. 

ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ 

ʢʦʨʦʚ ʚ ʧʨʦʙʘʭ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʝʨʝʜ ʦʪʝʣʦʤ 

ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʩʦʩʢʦʚ 

ʚʳʤʝʥʠ ʧʨʠ ʜʦʝʥʠʠ ʧʦʩʣʝ ʦʪʝʣʘ 

ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʢʦʨʦʚ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 1030,5Ñ0,15 ʢʛ/ʤ3, 

1030,2Ñ0,12, 1029,8Ñ0,14, 1029,8Ñ0,18 

ʢʛ/ʤ3, ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʚʦ 2-ʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ï 1028,2Ñ0,11 ʢʛ/ʤ3, 1027,8Ñ0,18, 

1027,9Ñ0,15, 1028,0Ñ0,16 ʢʛ/ʤ3 ʠ 

ʥʘʠʤʝʥʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ ʙʳʣʘ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ï 1028,2Ñ0,11 ʢʛ/ʤ3, 

1027,8Ñ0,18, 1027,9Ñ0,15, 1028,0Ñ0,16 

ʢʛ/ʤ3. ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʧʣʦʪʥʦʩʪʠ 

ʤʦʣʦʢʘ ʦʢʘʟʘʣʩʷ ʥʝ ʥʠʞʝ 1027,0 ʢʛ/ʤ3 ʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʪʨʝʙʦʚʘʥʠʶ ɻʆʉʊ ʚʦ ʚʩʝʭ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. 

ʌʠʣʴʪʨʘʮʠʝʡ ʧʨʦʙ ʤʦʣʦʢʘ ʥʘ 

ʥʘʣʠʯʠʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʨʠʤʝʩʝʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʣʦʢʦ ʢʦʨʦʚ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʪʥʦʩʠʪʩʷ ʢ I ʛʨʫʧʧʝ 

ʯʠʩʪʦʪʳ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ (ʢʦʣʠʯʝʩʪʚʦ ʤʝʟʦʬʠʣʴʥʳʭ 

ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʵʨʦʙʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ) ʢʦʨʦʚ 1-ʡ ʠ 2-ʡ 

ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʚʦ ʚʩʝ 

ʧʝʨʠʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʝ ʦʪʝʣʘ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʟʥʘʯʝʥʠʡ (ʊʘʙʣʠʮʘ 5).  

 

ʊʘʙʣʠʮʘ 5 ï ɺʣʠʷʥʠʝ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʜʦ ʠ ʧʦʩʣʝ ʜʦʝʥʠʷ ʥʘ ʂʄɸʌɸʥʄ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ 

ʉʨʦʢʠ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʫʪ. 

ʧʦʩʣʝ ʦʪʝʣʘ 

ʇʦʢʘʟʘʪʝʣʴ 

ʂʄɸʌɸʥʄ, ʂʆɽ/ʩʤ3 
ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, 

ʚ 1 ʩʤ3 

ʅʦʨʤʘʪʠʚ ʥʝ ʙʦʣʝʝ 5,0Ĭ105 ʥʝ ʙʦʣʝʝ 7,5Ĭ105 

ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ, n=20 

2-3 2,4Ĭ105Ñ0,47 3,5Ĭ105Ñ0,36 

30-35 2,0Ĭ105Ñ0,86 3,0Ĭ105Ñ0,38 

60-65 1,6Ĭ105Ñ0,35 2,7Ĭ105Ñ0,58 

90-95 1,5Ĭ105Ñ0,60 2,8Ĭ105Ñ0,40 

1-ʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ, n=20 

2-3 1,1Ĭ105Ñ0,50 2,0Ĭ105Ñ0,64 

30-35 0,7Ĭ105Ñ0,82 1,7Ĭ105Ñ0,58 

60-65 0,8Ĭ105Ñ0,44 1,6Ĭ105Ñ0,74 

90-95 0,8Ĭ105Ñ0,54 1,7Ĭ105Ñ0,60 

2-ʷ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ, n=20 

2-3 1,8Ĭ105Ñ0,35 2,6Ĭ105Ñ0,70 

30-35 1,3Ĭ105Ñ0,86 2,1Ĭ105Ñ0,52 

60-65 1,3Ĭ105Ñ0,40 1,8Ĭ105Ñ0,68 

90-95 1,4Ĭ105Ñ0,72 2,0Ĭ105Ñ0,45 

 

ʇʦʢʘʟʘʪʝʣʴ ʂʄɸʌɸʥʄ ʚ ʤʦʣʦʢʝ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣ ʥʘʠʙʦʣʴʰʠʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠ ʩʦʩʪʘʚʠʣ ʥʘ 2-3, 30-

35, 60-65, 90-95 ʩʫʪʢʠ ʧʦʩʣʝ ʦʪʝʣʘ 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2,4Ĭ105Ñ0,47 ʂʆɽ/ʩʤ3, 

2,0Ĭ105Ñ0,86, 1,6Ĭ105Ñ0,35, 1,5Ĭ105Ñ0,60 

ʂʆɽ/ʩʤ3, ʘ ʚ 1-ʡ ʠ 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣ 

ʤʝʥʴʰʝ ʥʘ 1,3, 1,3, 0,8, 0,7 ʂʆɽ/ʩʤ3 ʠ 0,6, 

0,7, 0,3, 0,1 ʂʆɽ/ʩʤ3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ 

ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʂʄɸʌɸʥʄ ʙʳʣʦ ʥʠʞʝ ʚ 

1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʩʷ 

ʙʠʦʧʨʝʧʘʨʘʪ Prevention-N-A-M ʠ 

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʜʦ ʠ ʧʦʩʣʝ ʜʦʝʥʠʷ, 

ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʵʪʘ ʩʭʝʤʘ ʦʢʘʞʝʪ 

ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʜʝʡʩʪʚʠʝ ʚ 

ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʧʦʣʫʯʝʥʠʶ ʤʦʣʦʢʘ 

ʚʳʩʦʢʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʢʨʘʱʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ, ʪ.ʢ. ʨʘʟʥʠʮʘ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ 

ʪʦʣʴʢʦ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ ʜʦ ʠ ʧʦʩʣʝ ʜʦʝʥʠʷ Italmas VD 

DEZ PEROXI ʠ Italmas VP Gold, ʙʳʣʘ 

ʦʯʝʚʠʜʥʦʡ. ʊʘʢ, ʝʩʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʥʘ 2-3, 30-35, 60-65, 90-95 ʩʫʪʢʠ 

ʧʦʩʣʝ ʦʪʝʣʘ ʢʦʣʠʯʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ ʨʘʚʥʷʣʦʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

3,5Ĭ105Ñ0,36 ʚ 1 ʩʤ3, 3,0Ĭ105Ñ0,38, 

2,7Ĭ105Ñ0,58, 2,8Ĭ105Ñ0,40 ʚ 1 ʩʤ3, ʪʦ ʚ 1-ʡ 

ʠ 2-ʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣʦ ʤʝʥʴʰʝ ʥʘ 

42,8, 43,3, 40,7, 39,2% ʠ 25,7, 30,0, 33,3, 

28,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʠʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʦʣʦʢʘ ʢʦʨʦʚ 1-ʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ. 

ʉʦʨʪʥʦʩʪʴ ʤʦʣʦʢʘ ʢʦʨʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʜʚʫʭ ʧʦʢʘʟʘʪʝʣʝʡ ï 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ 

ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʵʨʦʙʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ. ʊʘʢ, ʜʣʷ 

ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʤʦʣʦʢʘ ʂʄɸʌɸʥʄ ʥʝ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 1,0Ĭ105 ʂʆɽ/ʩʤ3 ʠ 

3,0Ĭ105 ʂʆɽ/ʩʤ3 ï ʜʣʷ ʧʝʨʚʦʛʦ, 

ʩʦʜʝʨʞʘʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʤʦʣʦʢʝ 

ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 

2,5Ĭ105 ʚ 1 ʩʤ3, ʜʣʷ ʧʝʨʚʦʛʦ ï 4,0Ĭ105 ʚ 1 

ʩʤ3. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʘʧʨʦʙʘʮʠʠ ʩʭʝʤ ʧʦʚʳʰʝʥʠʷ ʩʘʥʠʪʘʨʥʦʛʦ 

ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʢʦʨʦʚ ʥʘʤʠ ʧʦʣʫʯʝʥʦ 

ʤʦʣʦʢʦ ʚʳʩʰʝʛʦ ʠ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʚʦ ʚʩʝʭ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʦʮʝʥʠʣʠ ʚʣʠʷʥʠʝ 

ʘʧʨʦʙʠʨʦʚʘʥʥʦʡ ʩʭʝʤʳ ʥʘ ʢʣʠʥʠʢʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ, 

ʫʨʦʚʝʥʴ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʦʨʦʚ 

ʤʘʩʪʠʪʦʤ ʥʘ 2-3, 30-35, 60-65 ʠ 90-95 ʩʫʪʢʠ 

ʧʦʩʣʝ ʦʪʝʣʘ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʤʝʪʦʜʠʢʘʤ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʧʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʪʨʦʧʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʛʠʛʠʝʥʳ ʚʳʤʝʥʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʢʦʨʦʚ. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

Prevention-N-A-M ʠ Prevention-N-ɸ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʫʯʝʥʳʤʠ ʏʫʚʘʰʩʢʦʛʦ ɻɸʋ (ʉʝʤʝʥʦʚ ɺ.ɻ. 

ʠ ʜʨ.), ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʚʳʤʝʥʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʪʝʥʮʠʘʣʘ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʢʘʬʝʜʨʝ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʏʫʚʘʰʩʢʦʛʦ ɻɸʋ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʧʨʦʚʝʜʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʡ ʬʝʨʤʳ ʆʆʆ çʂʨʘʩʥʦʝ ʉʦʨʤʦʚʦè ʂʨʘʩʥʦʘʨʤʝʡʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʪʨʠ ʛʨʫʧʧʳ 

ʢʦʨʦʚ (ʢʦʥʪʨʦʣʴʥʘʷ, 1-ʷ ʠ 2-ʷ ʦʧʳʪʥʳʝ) ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʦʡ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ, ʧʦ 20 

ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʉ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʦʚ ʞʠʚʦʪʥʳʤ 1-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʥʫʪʨʠʤʳʰʝʯʥʦ 

ʠʥʲʝʮʠʨʦʚʘʣʠ Prevention-N-A-M ʚ ʜʦʟʝ 10 ʤʣ ʪʨʝʭʢʨʘʪʥʦ ʟʘ 45-40, 25-20 ʠ 15-10 ʩʫʪʦʢ ʜʦ 

ʦʪʝʣʘ, 2-ʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ï Prevention-N-ɸ ʚ ʫʢʘʟʘʥʥʦʡ ʜʦʟʝ ʠ ʩʨʦʢʠ, ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ï 

ʙʠʦʧʨʝʧʘʨʘʪʳ ʥʝ ʚʚʦʜʠʣʠ. ʉ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʚʳʤʝʥʠ ʢʦʨʦʚʘʤ ʧʦʩʣʝ ʦʪʝʣʘ 

ʧʨʠʤʝʥʷʣʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʜʦ ʜʦʝʥʠʷ Italmas VD DEZ PEROXI ʠ ʧʦʩʣʝ ʜʦʝʥʠʷ 

Italmas VP Gold ʦʪ ʆʆʆ çʇʂ ʀʞʩʠʥʪʝʟ-ʍʠʤʧʨʦʤè. ɺ ʭʦʜʝ ʦʧʳʪʘ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʣʠʥʠʢʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ, 

ʫʨʦʚʥʷ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʦʚ ʤʘʩʪʠʪʦʤ ʥʘ 2-3, 

30-35, 60-65 ʠ 90-95 ʩʫʪʢʠ ʧʦʩʣʝ ʦʪʝʣʘ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʚʝʪʝʨʠʥʘʨʠʠ 

ʤʝʪʦʜʠʢʘʤ.  
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IMMUNOTROPIC DRUGS AND PRODUCTS FOR UDDER HYGIENE IN REALIZING THE 

POTENTIAL OF DAIRY PRODUCTIVITY AND PREVENTING DISEASES OF THE 

MAMMARY GLAND OF COWS 

 

Malafeeva K.D. 

Summary 

 

The purpose of this work was the use of immunotropic drugs Prevention-NAM and 

Prevention-T-A, developed by scientists of the Chuvash State Agrarian University (Semenov V.G. 

et al.), and disinfectants for the prevention of udder diseases and the realization of the potential of 

dairy productivity of cows. The work was performed at the Department of Biotechnology and 

Processing of agricultural products of the Chuvash State Agrarian University, the experimental part 

was carried out in the conditions of the dairy farm of LLC Krasnoe Sormovo of the 

Krasnoarmeysky Municipal District of the Chuvash Republic. The objects of research were three 

groups of cows (control, 1st and 2nd experimental) of Holstein black-and-white breed, 20 heads 

each. In order to improve the reproductive qualities and realize the productive potential of cows, 

animals of the 1st experimental group were intramuscularly injected with Prevention-N-A-M at a 

dose of 10 ml three times 45-40, 25-20 and 15-10 days before calving, the 2nd experimental group - 

Prevention-NïA at the specified dose and time, the control group ï Biologics were not 

administered. In order to prevent udder diseases, disinfectants were applied to cows after calving 

before milking Italmas VD DEZ PEROXI and after milking Italmas VP Gold from PK Izhsintez-

Khimprom LLC. During the experiment, the analysis of the clinical and physiological state, 

gynecological condition, reproductive qualities, level of milk productivity, milk quality and 

incidence of cows with mastitis on 2-3, 30-35, 60-65 and 90-95 days after calving was carried out 

according to modern methods generally accepted in veterinary medicine. 
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ʅʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʙʦʨʴʙʳ ʩ 

ʣʝʡʢʦʟʦʤ ʫ ʞʠʚʦʪʥʳʭ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ 

ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʦʟʜʦʨʦʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ 

ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠ ʪʦʯʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʵʪʦʡ 

ʠʥʬʝʢʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟʣʝʯʝʥʠʷ ʩʪʘʜʘ 

ʷʚʣʷʝʪʩʷ ʫʥʠʯʪʦʞʝʥʠʝ ʟʘʨʘʞʸʥʥʳʭ 

ʞʠʚʦʪʥʳʭ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʝʤ 

ʙʳʩʪʨʝʝ ʪʘʢʠʝ ʦʩʦʙʠ ʙʫʜʫʪ ʠʟʦʣʠʨʦʚʘʥʳ, 

ʪʝʤ ʤʝʥʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʠʨʫʩʘ [2, 5]. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʠʥʬʝʢʮʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʘʥʪʠʪʝʣ, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʢʨʦʚʠ 

ʯʝʨʝʟ 2-8 ʥʝʜʝʣʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ 

ʞʠʚʦʪʥʳʭ ʠ ʦʩʪʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʦʩʦʙʝʡ ʥʘ ʚʩʶ ʞʠʟʥʴ. 

ʇʦʵʪʦʤʫ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʧʨʠʞʠʟʥʝʥʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ. ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʘʤ, 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʕʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ɹʶʨʦ 

(ʄʕɹ), ʦʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʷʚʣʷʶʪʩʷ 

ʨʝʘʢʮʠʷ ʠʤʤʫʥʦʜʠʬʬʫʟʠʠ ʚ ʛʝʣʝ ʘʛʘʨʘ 

(ʈʀɼ) ʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ 

(ʀʌɸ) [1, 8]. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʝʨʦʣʦʛʠʯʝʩʢʠʤ 

ʤʝʪʦʜʘʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʜʠʘʛʥʦʩʪʠʢʝ 

ʣʝʡʢʦʟʘ ʂʈʉ ʪʘʢʞʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ (ʇʎʈ) ʚ 

ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ 

ʧʨʦʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ [4,7]. 

ʎʝʣʴʶ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʈʀɼ, ʀʌɸ ʠ ʇʎʈ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʙʦʣʝʝ 300 ʦʙʨʘʟʮʦʚ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʭʦʟʷʡʩʪʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʧʨʠ 

ʧʦʤʦʱʠ ʤʝʪʦʜʦʚ ʨʝʘʢʮʠʠ 

ʠʤʤʫʥʦʜʠʬʬʫʟʠʠ ʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ. ʈʝʘʢʮʠʶ ʠʤʤʫʥʦʜʠʬʬʫʟʠʠ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ "ʅʘʙʦʨʘ 

ʜʣʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʣʝʡʢʦʟʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ", ʧʨʦʠʟʚʝʜʸʥʥʦʛʦ 

ʂʫʨʩʢʦʡ ʙʠʦʬʘʙʨʠʢʦʡ ï "ɹʀʆʂ". 

ʇʦʩʪʘʥʦʚʢʘ ʀʌɸ ʘʥʘʣʠʟʘ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʥʩʪʨʫʢʮʠʝʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʜʣʷ "ʅʘʙʦʨ 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʣʝʡʢʦʟʘ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʠ ʤʦʣʦʢʝ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ 

ʤʝʪʦʜʦʤ (ɺʘʨʠʘʥʪ ˉ 1-ʩʢʨʠʥʠʥʛ)", 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʢʦʤʧʘʥʠʝʡ ʂʫʨʩʢʘʷ ʙʠʦʬʘʙʨʠʢʘ ï "ɹʀʆʂ" 

ʇʦʩʪʘʥʦʚʢʘ ʇʎʈ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦ 

ʩʣʝʜʫʶʱʝʤʫ ʧʨʦʪʦʢʦʣʫ. ʇʨʠʛʦʪʦʚʣʝʥʠʝ 

ʇʎʈ-ʩʤʝʩʝʡ (ʥʘ 1 ʦʙʨʘʟʝʮ) ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʠʞʝ ʧʨʦʧʠʩʠ: 2 ʤʢʣ 

10-ʪʠ ʢʨʘʪʥʦʛʦ ʇʎʈ-ʙʫʬʝʨʘ, 2 ʤʢʣ 2,5 ʤʄ 

ʨʘʩʪʚʦʨʘ ʥʫʢʣʝʦʟʠʜʪʨʠʬʦʩʬʘʪʦʚ, 2 ʤʢʣ 25 

ʤʄ ʨʘʩʪʚʦʨʘ ʤʘʛʥʠʷ ʭʣʦʨʠʜʘ, ʧʦ 1 ʤʢʣ 10 

ʨʄ ʧʨʷʤʦʛʦ (5ô-

GGCACCGGGTCTCGCAAGTATG-3'), 

ʦʙʨʘʪʥʦʛʦ (5'-

CGGTTAGGCTGGTCATGTGGCC-3') 

ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ ʪʠʧʘ TaqMan (ROX-

AAACACTACGACTTGCAATCTTACAGG
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CCGAC-RTQ2) (ʧʨʘʡʤʝʨʳ ʠ ʟʦʥʜ ʧʘʪʝʥʪ 

RU 2644233 C2), 1 ʤʢʣ Taq-ʧʦʣʠʤʝʨʘʟʘ (5 

ʝʜ.ʘʢʪ./ʤʣ), 10 ʤʢʣ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ 

ɼʅʂ. ʆʙʱʠʡ ʦʙʲʸʤ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ï 

20 ʤʢʣ. ʇʦʩʪʘʥʦʚʢʘ ʇʎʈ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʧʦ ʩʣʝʜʫʶʱʝʡ ʧʨʦʛʨʘʤʤʝ: 1 ʧʦʚʪʦʨ (95 ᴈ - 

5 ʤʠʥ); 5 ʧʦʚʪʦʨʦʚ (95 ᴈ - 30 ʩ., 60,5 ᴈ - 

30 ʩʝʢ), 40 ʧʦʚʪʦʨʦʚ (95 ᴈ - 30 ʩ., 60,5 ᴈ - 

30 ʩʝʢ). ɼʝʪʝʢʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʢʘʥʘʣʫ ROX ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ çʦʪʞʠʛʘè ʧʨʘʡʤʝʨʦʚ (60,5 ᴈ) 

[3, 6]. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ 

ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ 15 ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ 15 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚ ʈʀɼ ʧʨʦʙ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʘʤ 

ʀʌɸ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʦʪʠʚʦʣʝʡʢʦʟʥʳʭ 

ʘʥʪʠʪʝʣ. ʇʨʦʙʳ ʢʨʦʚʠ ʦʪ ʵʪʠʭ ʞʝ ʢʦʨʦʚ 

ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʇʎʈ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʦʪʠʚʦʣʝʡʢʦʟʥʳʭ ʘʥʪʠʪʝʣ 

ˉ ʦʙʨʘʟʮʘ ʈʀɼ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ˉ ʦʙʨʘʟʮʘ ʈʀɼ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʀʌɸ ʇʎʈ ʀʌɸ ʇʎʈ 

1 + + 1 - - 

2 - - 2 - - 

3 + + 3 + + 

4 + + 4 - - 

5 - - 5 - - 

6 + + 6 + + 

7 + + 7 - - 

8 + + 8 - + 

9 - - 9 - - 

10 + + 10 + + 

11 - - 11 - - 

12 + + 12 - - 

13 + + 13 - + 

14 + + 14 - - 

15 + + 15 - - 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʟ 15 ʧʨʦʙ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʚ ʈʀɼ 4 ʧʨʦʙʳ (26,6 %) ʚ 

ʀʌɸ ʙʳʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ. ʕʪʠ ʞʝ ʧʨʦʙʳ 

ʧʦʢʘʟʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʚ 

ʇʎʈ. 

ʀʟ 15 ʧʨʦʙ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚ ʈʀɼ 3 

ʧʨʦʙʳ (20 %) ʚ ʀʌɸ ʙʳʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʝ ʞʝ ʩʘʤʳʝ ʧʨʦʙʳ ʙʳʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳ ʠ ʚ ʇʎʈ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʇʎʈ ʦʙʥʘʨʫʞʝʥ ʚʠʨʫʩ ʝʱʸ ʚ 2-ʭ ʧʨʦʙʘʭ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ 

ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʝʪʦʜʦʚ ʀʌɸ ʠ ʇʎʈ ʚ ʜʠʘʛʥʦʩʪʠʢʝ 

ʣʝʡʢʦʟʘ ʫ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ɺʃʂʈʉ ʢʦʨʦʚ 

ʦʜʠʥʘʢʦʚʘʷ ʠ ʧʨʠ ʵʪʦʤ ʚʳʰʝ ʥʝ ʤʝʥʝʝ ʯʝʤ 

ʥʘ 20-25 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʈʀɼ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

ʆʜʥʘʢʦ, ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʇʎʈ ʘʥʘʣʠʟʘ ʩʘʤʘʷ 

ʚʳʩʦʢʘʷ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʣʝʡʢʦʟʘ ʚ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʦ 

ʚʳʷʚʣʝʥʠʶ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ɺʃʂʈʉ 

ʞʠʚʦʪʥʳʭ ʠ ʥʝ ʚʳʷʚʣʝʥʥʳʭ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʧʦʣʥʝ ʧʨʠʛʦʜʥʳ ʚ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ 

ʜʠʘʛʥʦʩʪʠʢʝ ʣʝʡʢʦʟʘ, ʦʜʥʘʢʦ ʥʘ ʩʪʘʜʠʠ 

ʦʟʜʦʨʦʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʘ, ʙʦʣʴʰʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʇʎʈ ʘʥʘʣʠʟ. 

ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʩʧʦʩʦʙʘ 

ʚʳʷʚʣʝʥʠʷ ʠʥʬʝʢʮʠʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʝ ʩ 
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ʟʘʙʦʣʝʚʘʥʠʝʤ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʩʪʘʜʘʭ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 
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ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ 

 

ʄʘʩʣʝʥʥʠʢʦʚ ʅ.ʅ. 

ʈʝʟʶʤʝ 

 

ʅʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʩ ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ɺʃʂʈʉ). ʀʩʩʣʝʜʦʚʘʥʳ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ (ʈʀɼ ʠ ʀʌɸ) ʠ ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ (ʇʎʈ) ʥʘ ʙʦʣʝʝ ʯʝʤ 300 ʦʙʨʘʟʮʘʭ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʦʨʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʀʌɸ ʠ ʇʎʈ ʚ ʚʳʷʚʣʝʥʠʠ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʦʜʠʥʘʢʦʚʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʈʀɼ. ʇʎʈ ʪʘʢʞʝ ʚʳʷʚʠʣ 

ʚʠʨʫʩ env ʚ ʧʨʦʙʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳ ʚ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʎʈ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʣʝʡʢʦʟʘ ɺʃʂʈʉ, ʦʩʦʙʝʥʥʦ ʚ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. ʆʜʥʘʢʦ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʩʪʘʶʪʩʷ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʮʝʣʦʤ, ʠʟʫʯʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʚʘʞʥʦ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ 

ʚʳʷʚʣʝʥʠʷ ʠʥʬʝʢʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʳ ʩ ʟʘʙʦʣʝʚʘʥʠʝʤ. 

 

COMPARATIVE EFFECTIVENESS OF DIAGNOSTIC METHODS FOR BOVINE LEUKEMIA 

 

Maslennikov N.N. 

Summary 

 

The scientific study was conducted to compare the effectiveness of diagnostic methods for 

bovine leukemia. Serological methods (RID and ELISA) and polymerase chain reaction (PCR) 

were investigated on over 300 blood serum samples from cows. The results showed that the 

effectiveness of ELISA and PCR in detecting infected animals was similar and significantly higher 

than RID. PCR also detected the env virus in samples that were negative in serological methods. 

These results emphasize the importance of using PCR in diagnosing bovine leukemia, especially in 

troubled farms. However, serological methods remain suitable for large-scale studies. Overall, 

studying these methods is important for more accurately detecting infection and effectively 

combating the disease. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʜʦʙʘʚʣʝʥʠʝ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ, ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʠʪʦʢʩʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʪʠʮ ʠ ʞʠʚʦʪʥʳʭ 

ʩʪʘʣʦ ʨʫʪʠʥʦʡ [6]. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ 

ʦʛʨʘʥʠʯʝʥʦ, ʧʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʭʝʤ, ʚʢʣʶʯʘʶʱʠʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʦʟʠʮʠʠ, 

ʩʧʦʩʦʙʥʳʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘʨʫʰʝʥʥʳʝ 

ʬʫʥʢʮʠʠ ʩʥʠʞʘʪʴ ʜʝʪʦʢʩʠʢʘʮʠʶ ʦʨʛʘʥʠʟʤʘ 

ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʥʘʫʯʥʳʤ 

ʚʦʧʨʦʩʦʤ [4]. 

ɾʠʚʦʪʥʦʚʦʜʯʝʩʢʘʷ ʦʪʨʘʩʣʴ ʦʯʝʥʴ 

ʩʠʣʴʥʦ ʥʫʞʜʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʳʭ 

ʧʨʝʧʘʨʘʪʘʭ, ʦʙʣʘʜʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʫʤʝʥʴʰʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʤʠʢʦʪʦʢʩʠʥʦʚ; 

ʥʦʨʤʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ 

ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ; 

ʠʤʝʶʱʠʭ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʝʝ, 

ʜʝʪʦʢʩʠʮʠʨʫʶʱʝʝ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʠʚʥʦʝ 

ʩʚʦʡʩʪʚʘ [5]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʩ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ 

ʩʥʠʞʝʥʠʶ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʤʠʢʦʪʦʢʩʠʥʦʚ ʠ ʫʚʝʣʠʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʢ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ; ʩʥʠʞʝʥʠʶ 

ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʡ (ʦʪʲʝʤ, 

ʧʝʨʝʚʦʜ ʚ ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʛʨʫʧʧʫ, 

ʩʤʝʥʘ ʨʝʮʝʧʪʫʨʳ ʢʦʨʤʣʝʥʠʷ); ʫʚʝʣʠʯʝʥʠʶ 

ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʩʦʭʨʘʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ [3].  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʬʝʨʤʝʥʪʘʤ, 

ʦʙʣʘʜʘʶʱʠʤ ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʥʦʡ, 

ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʠ ʪʨʘʥʩʬʝʨʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʧʨʦʷʚʣʷʝʪʩʷ ʠʭ 

ʩʚʦʡʩʪʚʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʤʠʢʦʪʦʢʩʠʥʳ. 

ɼʣʷ ʢʦʥʩʝʨʚʘʮʠʠ ʢʦʤʙʠʢʦʨʤʦʚ ʠ ʟʝʨʥʘ, 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʠʣʦʩʘ ʧʨʠʤʝʥʷʶʪʩʷ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ, 

ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [7]. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʩʥʦʚʥʦʡ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 

ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʩʨʝʜʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ 

ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʫ 

ʞʠʚʦʪʥʳʭ ʠ ʦʙʣʘʜʘʶʱʝʝ ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. 

ʀʩʩʣʝʜʫʝʤʦʝ ʩʨʝʜʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ 

ʘʜʩʦʨʙʝʥʪʘ ʢʣʠʥʦʧʪʠʣʦʣʠʪʘ ʜʨʝʚʥʠʭ 

ʟʘʣʝʞʝʡ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʚ 

ʤʠʢʨʦʥʠʟʘʪʦʨʝ ʠ ʠʤʝʶʱʝʛʦ ʙʦʣʝʝ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʜʩʦʨʙʮʠʠ, ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʧʦʜʦʙʨʘʥʥʳʭ ʧʦ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʠʭ ʤʝʭʘʥʠʟʤʫ ʜʝʡʩʪʚʠʷ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʡ ʪʦʢʩʠʯʥʦʩʪʠ 

ʢʦʨʤʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

çʄʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʪʦʢʩʠʯʥʦʩʪʠ ʢʦʨʤʦʚ, 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʠ ʩʳʨʴʷ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ ʚ ʙʠʦʧʨʦʙʝ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭè [2]. 

ʄʠʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʨʤʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

çʄʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ 

ʚʳʜʝʣʝʥʠʶ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʫʯʝʪʫ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʚ ʢʦʨʤʘʭ, 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʢʘʭ ʠ ʩʳʨʴʝ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚè [1]. ɸʥʘʣʠʟ ʢʦʨʤʦʚ 

ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʧʨʦʚʦʜʠʣʠ 
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ʧʦ ʤʝʪʦʜʠʢʘʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚʦ 

ɺʅʀʀɺʉɻʕ ʤʝʪʦʜʦʤ ʀʌɸ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʥʘʙʦʨʦʚ ʨʝʘʛʝʥʪʦʚ 

çɼʠʘɺʝʪʊʝʩʪè ʜʣʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʳʚʦʨʦʪʢʠ (ʧʣʘʟʤʳ) ʢʨʦʚʠ 

ʞʠʚʦʪʥʳʭ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʠ 

ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʘʥʘʣʠʟʘʪʦʨʘʭ. ï 

ʄʦʩʢʚʘ: ʌɻɹʋ ʎʅʄɺʃ, 

ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ, 2018. ʈʫʢʦʚʦʜʩʪʚʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘʪʦʨ DIRUI CS-600 

(Dirui Industrial Co., Ltd, ʂʠʪʘʡ), ˉ 

220600BCS0014K, 2021. 

 ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʨʫʢʦʚʦʜʩʪʚʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ɸʥʘʣʠʟʘʪʦʨ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ URIT-

5160 Vet (URIT Medical Electronic Co., 

ʂʠʪʘʡ). ɻʦʩʨʝʝʩʪʨ ˉ 76807-19. 

ʂʦʨʤʣʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʢʘʤ ʩʦʜʝʨʞʘʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ. ɽʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʩʦʩʪʦʷʥʠʝʤ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʛʨʫʧʧ 

(ʢʦʥʪʨʦʣʴ ʤʘʩʩʳ ʪʝʣʘ, ʫʯʝʪ ʩʦʭʨʘʥʥʦʩʪʠ).  

ɺ ʦʧʳʪʝ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʚʳʷʚʣʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʳ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʙʳʣ ʩʤʦʜʝʣʠʨʦʚʘʥ ʩʦʯʝʪʘʥʥʳʡ 

ʤʠʢʦʪʦʢʩʠʢʦʟ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʜʚʫʭ 

ʤʠʢʦʪʦʢʩʠʥʦʚ ï ɸʬʣʘʪʦʢʩʠʥʘ ɺ1 ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,001 ʤʛ/ʢʛ ʠ ʊ-2 ʪʦʢʩʠʥ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,04 ʤʛ/ʢʛ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤ.  

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʧʨʠʥʮʠʧʫ 

ʘʥʘʣʦʛʦʚ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʧʷʪʴ ʛʨʫʧʧ 

ʧʦ 10 ʢʨʳʩ ʚ ʢʘʞʜʦʡ ʩʦ ʩʭʦʜʥʦʡ ʤʘʩʩʦʡ 

ʪʝʣʘ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʠ 

ʚʦʟʨʘʩʪʦʤ: ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʢʨʳʩ 

(ʢʦʥʪʨʦʣʴʥʦʡ) ʩʢʘʨʤʣʠʚʘʣʩʷ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʡ ʢʦʨʤ; ʚʪʦʨʦʡ ʛʨʫʧʧʝ ï 

ʢʦʨʤ, ʩʦʜʝʨʞʘʱʠʡ ʤʠʢʦʪʦʢʩʠʥʳ; ʪʨʝʪʴʝʡ 

ʛʨʫʧʧʝ ï ʢʦʨʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʤʠʢʦʪʦʢʩʠʥʦʚ, ʚ ʢʦʪʦʨʳʡ ʚʚʦʜʠʣʦʩʴ 

ʠʩʩʣʝʜʫʝʤʦʝ ʩʨʝʜʩʪʚʦ ʚ ʜʦʟʝ 1,0 ʛ/ʢʛ 

ʢʦʨʤʘ; ʯʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ ï ʢʦʨʤ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʢʦʪʦʢʩʠʥʦʚ ʠ 

ʠʩʩʣʝʜʫʝʤʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʜʦʟʝ 2,0 ʛ/ʢʛ 

ʢʦʨʤʘ; ʧʷʪʘʷ ʛʨʫʧʧʘ ï ʢʦʨʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʤʠʢʦʪʦʢʩʠʥʦʚ, ʚ ʢʦʪʦʨʳʡ ʚʚʦʜʠʣʦʩʴ 

ʠʩʩʣʝʜʫʝʤʦʝ ʩʨʝʜʩʪʚʦ ʚ ʜʦʟʝ 3,0 ʛ/ʢʛ 

ʢʦʨʤʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ 

ʩʦʩʪʘʚʠʣʘ 30 ʜʥʝʡ.  

ɽʞʝʜʥʝʚʥʦ ʧʨʦʚʦʜʠʣʦʩʴ 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʞʠʚʦʪʥʳʭ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʢʦʥʪʨʦʣʴ 

ʤʘʩʩʳ ʪʝʣʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ 15 ʠ 30 ʜʥʠ 

ʦʧʳʪʘ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʟʷʪʠʝ ʧʨʦʙ ʢʨʦʚʠ ʫ ʧʷʪʠ 

ʞʠʚʦʪʥʳʭ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʩ ʮʝʣʴʶ 

ʦʮʝʥʢʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ 12 

ʜʝʥʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ 

ʥʝʩʢʦʣʴʢʠʭ ʢʨʳʩ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʙʳʣ ʦʪʤʝʯʝʥ ʦʪʢʘʟ ʦʪ ʢʦʨʤʘ. ʏʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʥʘʯʘʣʩʷ ʧʘʜʝʞ, ʚʩʝʛʦ 

ʧʦʛʠʙʣʦ 5 ʢʨʳʩ. ʇʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ 

ʧʘʚʰʠʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʘʣʠ ʮʠʘʥʦʟ 

ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʦʩʤʦʪʨʘ ʩʣʠʟʠʩʪʳʭ. ʇʨʠ 

ʚʩʢʨʳʪʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʪʠʤʧʘʥʠʶ 

ʞʝʣʫʜʢʘ ʠ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ. ɹʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʪʦʯʝʯʥʳʝ ʠ ʧʦʣʦʩʯʘʪʳʝ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʦʨʛʘʥʦʚ 

ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ. ʇʝʯʝʥʴ 

ʫʚʝʣʠʯʝʥʥʘʷ, ʜʨʷʙʣʘʷ, ʛʣʠʥʠʩʪʘʷ, 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʦʢʨʘʰʝʥʥʘʷ, ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʦʯʘʛʠ ʥʝʢʨʦʟʘ. ʇʦʯʢʠ ʫʚʝʣʠʯʝʥʳ, ʛʨʘʥʠʮʘ 

ʢʦʨʢʦʚʦʛʦ ʠ ʤʦʟʛʦʚʦʛʦ ʩʣʦʝʚ ʩʪʝʨʪʘ. ʉʝʨʜʮʝ 

ʫʚʝʣʠʯʝʥʦ, ʤʠʦʢʘʨʜ ʜʨʷʙʣʳʡ, ʥʘ ʵʧʠʢʘʨʜʝ 

ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʪʦʯʝʯʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ. 

ʃʝʛʢʠʝ ʷʨʢʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪ, ʥʘ ʨʘʟʨʝʟʝ ʠ ʚ 

ʧʨʦʩʚʝʪʝ ʪʨʘʭʝʠ ʠ ʙʨʦʥʭʦʚ ï ʧʝʥʠʩʪʘʷ 

ʞʠʜʢʦʩʪʴ ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ 

ʤʘʩʩʳ ʞʠʚʦʪʥʳʭ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ (ʊʘʙʣʠʮʘ 1), ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʠʙʘʚʢʘ ʚ 

ʚʝʩʝ ʟʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʙʳʣʘ ʚʦ 

ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠ ʩʦʩʪʘʚʠʣʘ 0,99 ʛ 

ʚ ʩʫʪʢʠ. 

ʄʘʣʳʡ ʥʘʙʦʨ ʤʘʩʩʳ ʪʝʣʘ ʫ ʞʠʚʦʪʥʳʭ 

ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʙʫʩʣʦʚʣʝʥ 

ʪʦʢʩʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʦʜʫʢʪʦʚ 

ʤʝʪʘʙʦʣʠʟʤʘ ʛʨʠʙʦʚ, ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ 

ʦʩʣʘʙʣʝʥʠʝʤ ʘʧʧʝʪʠʪʘ, ʥʘʨʫʰʝʥʠʝʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ, 
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ʠʩʪʦʱʝʥʠʝʤ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʬʫʥʢʮʠʡ 

ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʨʘʞʝʥʠʝʤ ʞʠʟʥʝʥʥʦ 

ʚʘʞʥʳʭ ʦʨʛʘʥʦʚ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ ʩʦʩʪʘʚʠʣ 2,89 ʛ ʚ 

ʩʫʪʢʠ, ʚ ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï1,39 ʛ ʚ 

ʩʫʪʢʠ, ʚ ʯʝʪʚʝʨʪʦʡ ʠ ʧʷʪʦʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ï 1,75 ʠ 2,22 ʛ ʚ ʩʫʪʢʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʠʡ 

ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ ʢʨʳʩ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ 

ʚ ʯʝʪʚʝʨʪʦʡ ʠ ʧʷʪʦʡ ʛʨʫʧʧʘʭ, ʛʜʝ 

ʧʨʠʤʝʥʷʣʦʩʴ ʠʩʩʣʝʜʫʝʤʦʝ ʩʨʝʜʩʪʚʦ ʚ ʜʦʟʝ 

2,0 ʠ 3,0 ʛ ʥʘ ʢʠʣʦʛʨʘʤʤ ʢʦʨʤʘ.  

ʂ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ ʤʝʞʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ ʤʘʩʩʳ 

ʪʝʣʘ ʢʨʳʩ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʘʣʦʛʦʚ 

ʩʦʩʪʘʚʠʣʠ 25,6 %, ʪʨʝʪʴʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ï 19,7 %; ʯʝʪʚʝʨʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ï 15,2 

% ʠ ʧʷʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 8,49 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʪʦʨʦʥʫ ʠʭ ʩʥʠʞʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ ʢʨʳʩ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʤʘʩʩʳ ʪʝʣʘ ʢʨʳʩ ʥʘ ʬʦʥʝ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʦʩʥʦʚʥʦʤ 

ʨʘʮʠʦʥʝ ʠ ʧʨʠʤʝʥʝʥʠʠ ʩʨʝʜʩʪʚʘ ʢʣʠʥʦʮʠʣ (MÑm; n=10) 

ɻʨʫʧʧʘ 

ʄʘʩʩʘ ʪʝʣʘ (ʛ) 

ɼʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ 

1 15 30 

1 ï ʂʦʥʪʨʦʣʴʥʘʷ, ʢʦʨʤ ʙʝʟ ʤʠʢʦʪʦʢʩʠʥʦʚ 133,7Ñ0,35 179,3Ñ0,96 220,4Ñ0,97 

2 ï ʆʧʳʪʥʘʷ (ʢʦʨʤ ʩʦʜʝʨʞʘʱʠʡ ʤʠʢʦʪʦʢʩʠʥʳ) 134,1Ñ0,33 148,7Ñ1,46 163,9Ñ2,9 

3 ï ʆʧʳʪʥʘʷ (ʢʦʨʤ, ʩʦʜʝʨʞʘʱʠʡ ʤʠʢʦʪʦʢʩʠʥʳ) 

+ ʩʨʝʜʩʪʚʦ 1,0 ʛ /ʢʛ 
135,3Ñ0,21 163,2Ñ0,95* 177,1Ñ1,11 

4 ï ʆʧʳʪʥʘʷ (ʢʦʨʤ ʩʦʜʝʨʞʘʱʠʡ ʤʠʢʦʪʦʢʩʠʥʳ) 

+ ʩʨʝʜʩʪʚʦ 2,0 ʛ /ʢʛ  
134,3Ñ0,23 168,3Ñ1,10 186,9Ñ1,05 

5 ï ʆʧʳʪʥʘʷ (ʢʦʨʤ ʩʦʜʝʨʞʘʱʠʡ ʤʠʢʦʪʦʢʩʠʥʳ) 

+ ʩʨʝʜʩʪʚʦ 3,0 ʛ /ʢʛ 
135,0Ñ0,11 176,1Ñ0,82 201,7Ñ0,72 

ʇʨʠʤʝʯʘʥʠʝ: ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ *ʈÒ0,05 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ  

 

ʊʘʙʣʠʮʘ 2 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʬʦʥʝ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʦʩʥʦʚʥʦʤ 

ʨʘʮʠʦʥʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʨʝʜʩʪʚʘ (ʄÑm; n=10) 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ 

1 ʢʦʥʪʨʦʣʴʥʘʷ 2 ʦʧʳʪʥʘʷ 3 ʦʧʳʪʥʘʷ 4 ʦʧʳʪʥʘʷ 5 ʦʧʳʪʥʘʷ 

ʃʝʡʢʦʮʠʪʳ, 109/ʣ 10,9Ñ0,46 9,3Ñ0,43 9,8Ñ0,41 10,1Ñ0,45 10,5Ñ0,45 

ʕʨʠʪʨʦʮʠʪʳ, 

1012/ʣ 
10,2Ñ0,23 7,9Ñ0,23* 8,1Ñ0,52 9,5Ñ0,36** 9,1Ñ0,36 

ʊʨʦʤʙʦʮʠʪʳ, 

109/ʣ 
458,2Ñ29,29 433,0Ñ17,67 436,8Ñ20,83 442,2Ñ15,88 441,2Ñ15,88 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 156,4Ñ4,87 173,6Ñ4,27 168,2Ñ5,05 155,2Ñ3,09 156,2Ñ3,09 

ʃʝʡʢʦʮʠʪʘʨʥʘʷ 

ʬʦʨʤʫʣʘ, %: 

ʕʦʟʠʥʦʬʠʣʳ 

2,9Ñ0,58 2,0Ñ0,51 2,1Ñ0,35 2,5Ñ0,40 2,8Ñ0,40 

ʅʝʡʪʨʦʬʠʣʳ 

ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ  2,7Ñ0,24 6,4Ñ0,24 5,2Ñ0,37 2,1Ñ0,32 2,0Ñ0,32 

ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ  24,2Ñ0,58 23,7Ñ0,73 23,5Ñ0,66 22,9Ñ0,58 22,2Ñ0,58 

ʃʠʤʬʦʮʠʪʳ 68,6Ñ0,66 60,2Ñ0,93 63,1Ñ0,84 68,4Ñ0,60 69,5Ñ0,60 

ʄʦʥʦʮʠʪʳ 1,5Ñ0,40 4,0Ñ0,45* 3,8Ñ0,37 2,2Ñ0,37 2,1Ñ0,37 

ɹʘʟʦʬʠʣʳ 0,12Ñ0,01 3,7Ñ0,03* 2,3Ñ0,01 1,9Ñ0,02 1,4Ñ0,04 

ʉʆʕ  

(ʧʦ ʇʘʥʯʝʥʢʦʚʫ) 
2,2Ñ0,60 3,1Ñ0,33* 2,9Ñ0,53 2,0Ñ0,42 2,1Ñ0,42 

ʇʨʠʤʝʯʘʥʠʝ: ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ * ʈÒ0,05; ** ʈÒ0,001 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ 
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ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ 

ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʚʦʡ, ʯʝʪʚʝʨʪʦʡ ʠ ʧʷʪʦʡ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ, ʧʨʠ ʵʪʦʤ 

ʤʝʞʛʨʫʧʧʦʚʘʷ ʨʘʟʥʠʮʘ ʙʳʣʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ. ɺʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥʪʨʦʣʷ ʦʪʤʝʯʝʥʳ 

ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ, ʧʨʦʷʚʣʷʝʤʳʝ 

ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʣʝʡʢʦʮʠʪʦʚ ʥʘ 14,7 ʠ 

10,1 %, ʵʨʠʪʨʦʮʠʪʦʚ ï ʥʘ 22,6 (ʨÒ0,05) ʠ 

20,5 %, ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʝʤʦʛʣʦʙʠʥʘ ʥʘ 11,0 ʠ 7,54 % ʠ ʉʆʕ ï ʥʘ 

40,1 (ʨÒ0,05) ʠ 31,8 %. ɺʩʝ ʵʪʦ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʭʨʦʥʠʯʝʩʢʦʤ 

ʪʦʢʩʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʚʳʟʚʘʥʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʤʠʢʦʪʦʢʩʠʥʦʚ. ɺ ʯʝʪʚʝʨʪʦʡ ʠ 

ʧʷʪʦʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʜʦʟʘʭ 2,0 ʠ 3,0 ʛ 

ʥʘ ʢʛ ʢʦʨʤʘ ʪʦʢʩʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ 

ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʝ ʧʨʦʷʚʣʷʣʦʩʴ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 

ʢʨʳʩ ʦʧʨʝʜʝʣʷʣʠ ʥʘ 30 ʜʝʥʴ ʦʧʳʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʫ 

ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʜʠʥʘʤʠʢʝ 

ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 41,3 ʠ 22,9 % ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʞʠʚʦʪʥʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, 

ʧʦʣʫʯʘʚʰʠʤʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʡ ʢʦʨʤ 

(ʊʘʙʣʠʮʘ 3).  

ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ 

ʧʨʠ ʨʘʩʩʪʨʦʡʩʪʚʘʭ ʧʠʱʝʚʘʨʝʥʠʷ, 

ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʧʦʨʘʞʝʥʠʷʭ ʧʝʯʝʥʠ, 

ʙʝʣʢʦʚʦʤ ʥʘʨʫʰʝʥʠʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʋ 

ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʩʦʜʝʨʞʘʥʠʝ ʤʦʯʝʚʠʥʳ ʧʦʚʳʩʠʣʦʩʴ 

ʥʘ 18,0 (ʨÒ0,05) ʠ 14,7 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʠʥʪʘʢʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʨʫʰʝʥʠʠ ʨʘʙʦʪʳ 

ʦʨʛʘʥʦʚ ʚʳʜʝʣʝʥʠʷ ʠ ʜʝʪʦʢʩʠʢʘʮʠʠ. 

 

ʊʘʙʣʠʮʘ 3 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʳʩ ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʥʘ ʬʦʥʝ 

ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʦʩʥʦʚʥʦʤ ʨʘʮʠʦʥʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʨʝʜʩʪʚʘ (ʄÑm; 

n=10) 

ʇʦʢʘʟʘʪʝʣʠ ɻʨʫʧʧʳ 

1 ʢʦʥʪʨʦʣʴ 2 ʦʧʳʪʥʘʷ 3 ʦʧʳʪʥʘʷ 4 ʦʧʳʪʥʘʷ 5 ʦʧʳʪʥʘʷ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 72,8Ñ1,46 51,5Ñ1,10 59,2Ñ1,17 70,2Ñ1,70 72,1Ñ1,74 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 7,81Ñ0,26 9,22Ñ0,23* 8,96Ñ0,21 7,05Ñ0,20 7,06Ñ1,24 

ʍʦʣʝʩʪʝʨʠʥ ʤʤʦʣʴ/ʣ 4,32Ñ0,11 1,06Ñ0,10 2,08Ñ0,14 2,99Ñ0,13 3,97Ñ0,15 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 12,4Ñ0,54 9,1Ñ0,51 10,1Ñ0,63 12,9Ñ0,53 11,9Ñ0,50 

ʊʨʠʛʣʠʮʝʨʠʜʳ, 

ʤʤʦʣʴ/ʣ 
1,11Ñ0,07 2,0Ñ0,08 1,94Ñ0,03 1,10Ñ0,07 1,11Ñ0,09 

ɸʣɸʪ, ɽʜ/ʣ 32,8Ñ2,03 74,3Ñ1,90** 64,7Ñ1,91* 43,9 Ñ3,31 44,2Ñ3,31 

ɸʩɸʪ, ɽʜ/ʣ 82,7Ñ2,51 98,4Ñ2,95 94,2Ñ3,29 89,1Ñ1,96 87,9Ñ1,93 

ʂʘʣʴʮʠʡ ʦʙʱʠʡ, 

ʤʤʦʣʴ/ʣ 
2,51Ñ0,11 2,18Ñ0,11 2,12Ñ0,09 2,46Ñ0,08 2,56Ñ0,10 

ʌʦʩʬʦʨ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʡ, 

ʤʤʦʣʴ/ʣ 

2,05Ñ0,07 2,9Ñ0,09 2,98Ñ0,09 2,04Ñ0,10 2,07Ñ0,14 

ʇʨʠʤʝʯʘʥʠʝ: ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ * ʈÒ0,05 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ 

 

ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʤʦʯʝʚʠʥʳ 

ʩʣʫʞʠʪ ʨʘʥʥʠʤ ʧʨʠʟʥʘʢʦʤ ʨʘʟʚʠʪʠʷ 

ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫ 

ʢʨʳʩ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʬʝʨʤʝʥʪʦʚ 

ʧʝʯʝʥʠ ï ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ï ʚ 2,26 

(ʈÒ0,001) ʠ 1,97 (ʈÒ0,05) ʨʘʟʘ ʠ 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ï ʥʘ 19,0 ʠ 13,9 

% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ, 

ʧʦʣʫʯʘʚʰʠʤʠ ʢʦʨʤ ʙʝʟ ʤʠʢʦʪʦʢʩʠʥʦʚ.  

ɿʘʢʣʶʯʝʥʠʝ. ʅʦʚʦʝ ʠʩʩʣʝʜʫʝʤʦʝ 

ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ 

ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤ ʜʝʪʦʢʩʠʮʠʨʫʶʱʠʤ 

ʩʚʦʡʩʪʚʦʤ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʜʦʟʠʨʦʚʢʝ 3,0 

ʛ/ʢʛ ʢʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʧʦʩʪʫʧʣʝʥʠʷ 

ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ (ʢʨʳʩ) ʩ ʢʦʨʤʦʤ. 
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ʀɿʋʏɽʅʀɽ ʌɸʈʄɸʂʆʃʆɻʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ ʅʆɺʆɻʆ ʉʈɽɼʉʊɺɸ ɼʃʗ 

ʇʈʆʌʀʃɸʂʊʀʂʀ ʄʀʂʆʊʆʂʉʀʂʆɿʆɺ 

 

ʄʠʨʦʰʥʠʯʝʥʢʦ ʇ.ɺ., ɼʘʥʠʣʴʯʝʥʢʦ ʆ.ɹ., ʃʠʩʦʚʠʮʢʘʷ ɽ.ʇ., ʇʨʫʮʘʢʦʚ ʉ.ɺ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʦʚʦʛʦ ʩʨʝʜʩʪʚʘ 

ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʘ. ʅʘʠʙʦʣʴʰʠʝ ʧʨʠʚʝʩʳ ʤʘʩʩʳ ʪʝʣʘ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʫ ʪʝʭ 

ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʡ ʢʦʨʤ ʠ ʢʦʨʤ ʩ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʥʦʚʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʜʦʟʠʨʦʚʢʝ 3,0 ʛ ʥʘ ʢʛ ʢʦʨʤʘ. ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʜʦʟʘʭ 2,0 ʠ 3,0 ʛ ʥʘ ʢʛ ʢʦʨʤʘ ʪʦʢʩʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʝ 

ʧʨʦʷʚʣʷʣʦʩʴ. ɸʥʘʣʠʟ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʢʨʳʩ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ 

ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʜʠʥʘʤʠʢʝ ʩʥʠʟʠʣʘʩʴ ʥʘ 41,3 ʠ 22,9 % ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʞʠʚʦʪʥʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʤʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʙʝʟ 

ʤʠʢʦʪʦʢʩʠʥʦʚ. ʅʦʚʦʝ ʠʩʩʣʝʜʫʝʤʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʦʙʣʘʜʘʝʪ 

ʚʳʨʘʞʝʥʥʳʤ ʜʝʪʦʢʩʠʮʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʦʤ. ʇʨʠʤʝʥʝʥʠʝ ʝʛʦ ʚ ʜʦʟʠʨʦʚʢʝ 3,0 ʛ/ʢʛ ʢʦʨʤʘ 

ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʧʦʩʪʫʧʣʝʥʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʨʳʩ) ʩ ʢʦʨʤʦʤ. 

 

STUDYING THE PHARMACOLOGICAL PROPERTIES OF A NEW DRUG FOR THE 

PREVENTION OF MYCOTOXICOSIS 

 

Miroshnichenko P.V., Danilchenko O.B., Lisovitskaya E.P., Prutsakov S.V. 

Summary 

 

The purpose of the study was to determine the pharmacological properties of a new drug for 

the prevention of mycotoxicosis. The greatest weight gain was observed in those livestock that 

received benign food and food with mycotoxins in combination with a new drug in a dosage 3.0 g 

per kg of feed. In the experimental groups using the test product at doses of 2.0 and 3.0 g per kg of 

feed, the toxic effect of mycotoxins was not observed. An analysis of the biochemical parameters of 

the blood of rats showed that in animals of the second and third groups, the concentration of total 

protein decreased over time by 41.3 and 22.9 % compared to animals in the control group that 

received a basic diet without mycotoxins. A new drug being studied for the prevention of 

mycotoxicosis has a pronounced detoxifying property. Its use in a dosage of 3.0 g/kg of feed allows 

minimizing the negative consequences of the entry of mycotoxins into the body of laboratory 

animals (rats) with feed. 
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ɻɽʅɽʊʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ʇʆ ɻɽʅʋ FGF2 ɹʓʂʆɺ-ʇʈʆʀɿɺʆɼʀʊɽʃɽʁ 

ʈɽʉʇʋɹʃʀʂʀ ʊɸʊɸʈʉʊɸʅ 

 

ʄʫʭʘʥʠʥʘ ɽ.ʅ.1 ï ʢ.ʙ.ʥ., ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʌʘʪʪʘʭʦʚʘ ɿ.ʌ.2 ï ʢ.ʙ.ʥ, ʘʩʩʠʩʪʝʥʪ, 

ʉʘʬʠʥʘ ʅ.ʖ.1 ï ʢ.ʙ.ʥ., ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɻʘʡʥʫʪʜʠʥʦʚʘ ʕ.ʈ.1 ï ʘʩʧʠʨʘʥʪ, 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʐʘʢʠʨʦʚ ʐ.ʂ.1 ï ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ʈʘʚʠʣʦʚ ʈ.ʍ.2,3 ï ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 
1ʊʘʪʅʀʀʉʍ ʌʀʎ ʂʘʟʅʎ ʈɸʅ 

2ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 
3ʆʉʇ çʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɸʅ ʈʊè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥ FGF2, ʇʎʈ-ʇɼʈʌ, ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ, 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʙʳʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

Keywords: FGF2 gene, PCR-RFLP, basic fibroblast growth factor, reproduction, cattle, 

bull sire 

 

ʌʘʢʪʦʨʳ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ (FGF) 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʣʴʰʦʝ ʩʝʤʝʡʩʪʚʦ 

ʘʫʪʦʢʨʠʥʥʳʭ ʠ ʧʘʨʘʢʨʠʥʥʳʭ ʤʦʜʫʣʷʪʦʨʦʚ, 

ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʠʟʤʘʭ, ʚʢʣʶʯʘʷ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. ɼʝʡʩʪʚʠʝ FGF ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʦʩʪʦʤ ʢʣʝʪʦʢ, ʦʥ ʪʘʢʞʝ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʤʠʛʨʘʮʠʶ, 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʠ ʚʳʞʠʚʘʥʠʝ ʢʣʝʪʦʢ, 

ʘʥʛʠʦʛʝʥʝʟ ʠ ʦʥʢʦʛʝʥʝʟ [8]. 

ɻʝʥ FGF2 ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʭʨʦʤʦʩʦʤʝ 17 ʤʝʞʜʫ ʛʝʥʘʤʠ BBS12 ʠ 

NUDT6 ʠ ʠʤʝʝʪ ʜʣʠʥʫ ʦʢʦʣʦ 59 ʢʙ, 

ʚʢʣʶʯʘʷ 3 ʵʢʟʦʥʘ, ʢʦʜʠʨʫʶʱʠʭ ʙʝʣʦʢ ʠʟ 

156 ʘʤʠʥʦʢʠʩʣʦʪ. ɻʝʥ ʬʘʢʪʦʨʘ ʨʦʩʪʘ 

ʬʠʙʨʦʙʣʘʩʪʦʚ 2 (FGF2 ʠʣʠ ʦʩʥʦʚʥʦʡ) ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ 

ʪʝʢʦʚʳʭ ʢʣʝʪʢʘʭ ʬʦʣʣʠʢʫʣʦʚ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʩʠʥʪʝʟ 

ʵʥʜʦʤʝʪʨʠʷ ʚ ʤʘʪʢʝ ʚʦ ʚʨʝʤʷ ʵʩʪʨʘʣʴʥʦʛʦ 

ʮʠʢʣʘ ʠ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʄʦʣʦʯʥʘʷ ʞʝʣʝʟʘ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʪʘʢʞʝ ʧʨʦʜʫʮʠʨʫʝʪ FGF. 

ʀʟ-ʟʘ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ FGF2 ʚ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʝ ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʤʥʝʥʠʶ, ʯʪʦ 

ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ 2 

ʚʘʞʝʥ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ. ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʛʝʥʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʧʫʪʠ 

ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʠʥʪʝʨʬʝʨʦʥʘ-tau (IFNT) 

ʠ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʣʘʢʪʦʛʝʥʘ (CSH1), 

ʩʚʷʟʘʥʳ ʩ ʚʳʨʘʙʦʪʢʦʡ ʤʦʣʦʢʘ, ʟʜʦʨʦʚʴʝʤ ʠ 

ʬʝʨʪʠʣʴʥʦʩʪʴʶ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ. FGF2 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʵʢʩʧʨʝʩʩʠʶ ʠʥʪʝʨʬʝʨʦʥʘ-tau 

(IFNT), ʷʚʣʷʶʱʝʛʦʩʷ ʦʩʦʙʳʤ ʬʘʢʪʦʨʦʤ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʫʩʧʝʰʥʦʤʫ 

ʚr ʥʘʰʠʚʘʥʠʶ ʧʣʦʜʘ ʫ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʝʥ FGF2 ʚʳʩʪʫʧʘʝʪ 

ʭʦʨʦʰʠʤ ʛʝʥʦʤ-ʢʘʥʜʠʜʘʪʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ [9]. 

ʈʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʚʳʩʦʢʠ ʠ ʧʨʦʜʦʣʞʘʶʪ 

ʩʥʠʞʘʪʴʩʷ, ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠ 

ʩʥʠʞʝʥʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ ʵʤʙʨʠʦʥʦʚ [7]. 

ʉʥʠʞʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ 

ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ ʷʚʣʷʝʪʩʷ ʦʙʱʝʤʠʨʦʚʦʡ 

ʧʨʦʙʣʝʤʦʡ. 

ʅʘʩʣʝʜʫʝʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʣʦʜʦʚʠʪʦʩʪʠ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʠʭ ʥʝʦʙʲʷʩʥʠʤʳʭ 

ʦʩʪʘʪʦʯʥʳʭ ʚʘʨʠʘʮʠʡ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʷʭ, ʧʳʪʘʶʱʠʭʩʷ ʧʨʝʜʩʢʘʟʘʪʴ ʪʘʢʠʝ 

ʧʨʠʟʥʘʢʠ, ʢʘʢ ʤʝʞʦʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʠ 

ʠʥʜʝʢʩ ʩʪʝʣʴʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʡ ʦʩʦʙʠ ʚ 

ʧʦʧʫʣʷʮʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʉʣʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʪʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʠʟʢʦʤ 

ʧʨʦʮʝʥʪʝ ʚʘʨʠʘʮʠʡ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʢʘʯʝʩʪʚ, ʢʦʪʦʨʳʝ ʦʙʲʷʩʥʷʶʪʩʷ, ʢ ʧʨʠʤʝʨʫ, 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʬʝʨʪʠʣʴʥʦʩʪʠ 

(2-15 %) ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʩʪʴ 

ʛʝʥʝʪʠʢʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʘʚʠʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʤʝʥʝʜʞʤʝʥʪʦʤ ʚ 

ʭʦʟʷʡʩʪʚʝ, ʵʪʦ ʥʝ ʠʩʢʣʶʯʘʝʪ ʝʝ ʚʘʞʥʦʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʦʮʝʥʢʝ ʞʠʚʦʪʥʳʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʦʙʱʘʣʦʩʴ ʦ ʪʦʤ, ʯʪʦ 

ʚʩʣʝʜʩʪʚʠʝ ʠʛʥʦʨʠʨʦʚʘʥʠʷ ʤʘʨʢʝʨʥʦʡ 

ʩʝʣʝʢʮʠʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦ ʵʪʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʠʟʚʝʜʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ [10]. ʅ. Khatib ʠ 

ʩʦʘʚʪʦʨʳ (2012) ʧʦʜʩʯʠʪʘʣʠ, ʯʪʦ, 

ʧʨʠʤʝʨʥʦ, ʥʘ ʪʨʝʪʴ ʩʣʫʯʘʝʚ ʩʥʠʞʝʥʠʷ 

ʠʥʜʝʢʩʘ ʩʪʝʣʴʥʦʩʪʠ ʜʦʯʝʨʝʡ ʧʨʠʭʦʜʠʪʩʷ 

ʛʝʥʝʪʠʢʘ [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʜʣʝʞʘʱʠʡ ʦʪʙʦʨ 

ʙʳʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʩʪʨʘʪʝʛʠʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʢʫʱʠʭ ʧʨʦʙʣʝʤ 

ʚ ʦʙʣʘʩʪʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [10]. 

ɺʳʷʚʣʝʥʠʝ çʞʝʣʘʪʝʣʴʥʳʭè ʘʣʣʝʣʝʡ 

ʛʝʥʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʦʙʣʝʛʯʠʣʦ ʙʳ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʙʳʢʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʙʳ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʦʮʝʥʠʪʴ ʠʭ 

ʧʣʦʜʦʚʠʪʦʩʪʴ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʦʪʦʤʢʦʚ, 

ʟʘʯʘʪʳʭ ʦʪ ʥʠʭ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʛʝʥʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ, ʤʦʞʝʪ 

ʦʙʣʝʛʯʠʪʴ ʦʪʙʦʨ ʩ ʧʦʤʦʱʴʶ ʤʘʨʢʝʨʦʚ, ʯʪʦ 

ʩʥʠʟʠʪ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʦʪʦʤʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʤʘʨʢʝʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ɿʘʨʫʙʝʞʥʳʤʠ ʘʚʪʦʨʘʤʠ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ SNP11646 ʦʢʘʟʳʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʵʤʙʨʠʦʥʦʚ. ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʵʤʙʨʠʦʥʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʦʨʦʚ GG-ʪʠʧʘ, ʧʦʵʪʦʤʫ 

SNP ʩʦʩʪʘʚʣʷʣʘ 37 % ʧʨʦʪʠʚ 28 ʠ 29 % ʜʣʷ 

ʵʤʙʨʠʦʥʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʦʨʦʚ 

ʛʝʥʦʪʠʧʦʚ AG ʠ AA, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʪʦ 

ʜʦʢʘʟʳʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʣʠʤʦʨʬʠʟʤʦʤ 

ʛʝʥʘ FGF2 ʠ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʴʶ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [5]. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ 

ʚʳʷʚʣʝʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ FGF2 

SNP11646 (ʟʘʤʝʥʘ A Ÿ G) ʚ ʠʥʪʨʦʥʝ 1 ʚ 

ʧʦʛʦʣʦʚʴʝ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ɸʆ ɻʇʇ 

çʕʣʠʪʘè ɺʳʩʦʢʦʛʦʨʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʙʘʟʝ ɸʆ ɻʇʇ çʕʣʠʪʘè ɺʳʩʦʢʦʛʦʨʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʥʘ 67 ʙʳʢʘʭ 

ʤʦʣʦʯʥʳʭ ʠ ʤʷʩʥʳʭ ʧʦʨʦʜ ʠ ʚ ʦʪʜʝʣʝ 

ʬʠʟʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ, ʛʝʥʝʪʠʢʠ ʠ 

ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʊʘʪʅʀʀʉʍ ʌʀʎ 

ʂʘʟʅʎ ʈɸʅ. ʆʙʨʘʟʮʳ ʢʨʦʚʠ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʧʨʠ ʧʦʤʦʱʠ ʚʘʢʫʫʤʥʳʭ 

ʧʨʦʙʠʨʦʢ ʩ ʕɼʊɸ-ʂ3 (Apexlab, ʂʠʪʘʡ). 

ɼʅʂ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚʳʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ɼʅʂ-

ʉʦʨʙ ɺ (çɸʤʧʣʠʉʝʥʩè, ʌɹʋʅ ʎʅʀʀ 

ʕʧʠʜʝʤʠʦʣʦʛʠʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, 

ʈʦʩʩʠʷ), ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ, 

ʧʨʠʣʘʛʘʝʤʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ.  

ʇʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ FGF2 

ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ 

ʨʝʘʢʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʩʪʨʠʢʮʠʝʡ 

ʵʥʜʦʥʫʢʣʝʘʟʦʡ RsaN I (ʉʠʙʕʥʟʠʤ, ʈʦʩʩʠʷ). 

ɺ ʩʦʩʪʘʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ (ʦʙʱʠʡ ʦʙʲʝʤ 

20 ʤʢʣ) ʚʭʦʜʠʣʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʝ 

ʧʨʘʡʤʝʨʳ (ɽʚʨʦʛʝʥ, ʈʦʩʩʠʷ) ʩʦ ʩʣʝʜʫʶʱʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ: 

FGF2 F: 5' -

CATAGTTCTGTAGACTAGAAG - 3' 

R: 5' - CCT CTA AAG AAG GAT 

TAA GTC AAA  ATG GGG CTG GTA - 3'. 

ɸʜʘʧʪʠʨʦʚʘʥʥʳʡ ʧʨʦʪʦʢʦʣ ʇʎʈ-

ʇɼʈʌ ʦʧʠʩʘʥ ʚ ʩʪʘʪʴʝ çʇʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ 

ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ 2 (FGF2) ʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʛʦʣʰʪʠʥʩʢʦʡ 

ʧʦʨʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥè 

[3] 

ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʇɼʈʌ-ʧʨʦʜʫʢʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ 

2,6 %-ʥʦʤ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʨʦʤʠʜʘ ʵʪʠʜʠʷ. 

ɺʠʟʫʘʣʠʟʘʮʠʶ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

çGelDoc Goè ʩ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ çImage Lab Touchè V. 3.0 

(BIORAD, ʉʐɸ). 

ʈʘʩʩʯʠʪʳʚʘʣʠ ʯʘʩʪʦʪʫ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʘʣʣʝʣʝʡ ʠ 

ʛʝʥʦʪʠʧʦʚ. ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʛʝʥʦʪʠʧʦʚ ʧʦ 

ʛʝʥʫ FGF2 ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʍʘʨʜʠ-

ɺʘʡʥʙʝʨʛʘ. ɿʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʥʘʙʣʶʜʘʝʤʳʤʠ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʦʞʠʜʘʝʤʳʤʠ ʯʘʩʪʦʪʘʤʠ ʛʝʥʦʪʠʧʦʚ 
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ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʨʠʪʝʨʠʶ ʭʠ-ʢʚʘʜʨʘʪ (ɢĮ) 

[2]. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʦʣʠʤʝʨʘʟʥʦ-ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ, 

ʥʘʮʝʣʝʥʥʦʡ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ SNP11646 (A 

Ÿ G) ʛʝʥʘ FGF2 ʩ ʧʨʦʚʝʜʝʥʠʝʤ 

ʨʝʩʪʨʠʢʮʠʠ ʵʥʜʦʥʫʢʣʝʘʟʦʡ RsaN I, ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʪʨʠ ʛʝʥʦʪʠʧʘ: AA, AG ʠ GG 

(ʈʠʩʫʥʦʢ 1). 

 

  
ʈʠʩʫʥʦʢ 1 ï ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʨʘʟʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʇʎʈ-ʇɼʈʌ ʚ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ. 

ʆʙʦʟʥʘʯʝʥʠʷ: ʄ ï ɼʅʂ-ʤʘʨʢʝʨ 1500-50 bp (ʉʠʙʕʥʟʠʤ); 1, 2, 4, 9 ï ʛʝʥʦʪʠʧ AG (207, 171 bp); 

3, 5, 6, 8 ï ʛʝʥʦʪʠʧ GG (171 bp); 7) AA (207 bp). 

 

ʀʟʦʙʨʘʞʝʥʠʝ ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʧʨʦʜʫʢʪʦʚ ʛʠʜʨʦʣʠʟʘ. ʅʘ ʥʝʤ ʥʘʛʣʷʜʥʦ 

ʧʦʢʘʟʘʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʜʣʠʥ 

ʨʝʩʪʨʠʢʮʠʦʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʝʥʦʪʠʧʘʤ ʙʳʢʦʚ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʥʦʚʘʥʠʡ ʛʝʥʦʪʠʧʦʚ ʛʝʥʘ 

FGF2 SNP11646 (A Ÿ G): AA ï207 ʧ.ʦ.; AG 

ï 207, 171 ʧ.ʦ.; GG ï 171 ʧ.ʦ. ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ 

ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ 2 ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʧʦʛʦʣʦʚʴʝ ʙʳʢʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ ʛʝʥʘ FGF2 (N = 67) 

 ʈʘʩʧʨʝʜʝʣʝʥʠʝ n ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʝʥʦʪʠʧʦʚ ʏʘʩʪʦʪʘ 

ʘʣʣʝʣʝʡ ɢĮ ɸɸ ɸG GG 

n % n % n % ɸ G 

ʅʘʙʣʶʜʘʝʤʦʝ 
67 

16 23,9 22 32,8 29 43,3 
0,403 0,597 6,71 

ʆʞʠʜʘʝʤʦʝ 10,9 16,2 32,2 48,1 24 35,6 

 

ɺ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʧʦʛʦʣʦʚʴʝ ʙʳʢʦʚ 

ɸʆ ɻʇʇ çʕʣʠʪʘè ʛʝʥʦʪʠʧʳ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ ʠ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʡ ʛʝʥʦʪʠʧ ʩʨʝʜʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʛʦʣʦʚʴʷ ï GG ï 43,3 % (29 

ʛʦʣ.). ʈʝʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʛʝʥʦʪʠʧ AG ï 

32,8 % (22 ʛʦʣ.), ʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʘʤʳʡ 

ʤʘʣʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʛʝʥʦʪʠʧ ʫ ʙʳʢʦʚ ï 

AA ï 23,9 % (16 ʛʦʣ.). ʏʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʷ ɸ ʩʦʩʪʘʚʠʣʘ 0,403, 

ʘʣʣʝʣʷ G ï 0,597. 

ʇʦ ʢʨʠʪʝʨʠʶ ʭʠ-ʢʚʘʜʨʘʪ ʩʦʦʪʥʝʩʣʠ 

ʦʞʠʜʘʝʤʦʝ ʠ ʥʘʙʣʶʜʘʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʳʢʦʚ ʧʦ ʚʩʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ 

ʛʝʥʦʪʠʧʘʤ ʛʝʥʘ FGF2 SNP11646 (A Ÿ G) ʠ 

ʟʘʪʝʤ ʚʳʧʦʣʥʠʣʠ ʚʳʯʠʩʣʝʥʠʝ. ʀʪʦʛʦʚʘʷ 

ʚʝʣʠʯʠʥʘ ʭʠ-ʢʚʘʜʨʘʪ ʨʘʚʥʷʝʪʩʷ 6,71, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʨʠʪʝʨʠʡ ɢĮ ʥʝʤʥʦʛʦ ʚʳʰʝ 

ɢĮʢʨʠʪ(0,05) = 5,9, ʯʪʦ ʥʘʤ ʛʦʚʦʨʠʪ ʦ ʩʜʚʠʛʝ ʚ 

ʩʪʦʨʦʥʫ ʥʘʨʘʱʠʚʘʥʠʷ ʜʦʣʠ ʛʦʤʦʟʠʛʦʪʥʳʭ 

ʦʩʦʙʝʡ. ɻʝʥʝʪʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʩʦʛʣʘʩʥʦ 

ʟʘʢʦʥʫ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ, ʚ ʜʘʥʥʦʡ 

ʚʳʙʦʨʢʝ ʥʘʨʫʰʝʥʦ.  

ʈʘʥʝʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʜʝʣʘ 

ʬʠʟʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠʠ, ʛʝʥʝʪʠʢʠ ʠ 

ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʊʘʪʅʀʀʉʍ ʌʀʎ 

ʂʘʟʅʎ ʈɸʅ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ɼʅʂ-ʘʥʘʣʠʟ 

ʧʦʛʦʣʦʚʴʷ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʦʨʦʚ (n=270) 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʧʦ ʛʝʥʫ ʦʩʥʦʚʥʦʛʦ 

ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ 2 (FGF2 
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SNP11646), ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʜʚʘ ʘʣʣʝʣʷ (A ʠ G) ʠ ʪʨʠ 

ʛʝʥʦʪʠʧʘ (AA, AG ʠ GG). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ çʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦè 

ʘʣʣʝʣʷ G ʯʫʪʴ ʚʳʰʝ, ʯʝʤ ʫ 

çʥʝʞʝʣʘʪʝʣʴʥʦʛʦè ʘʣʣʝʣʷ A, ʫ ʠʟʫʯʝʥʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʢʦʨʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʛʝʥʦʪʠʧ AG, 

ʘ ʩʘʤʘ ʧʦʧʫʣʷʮʠʷ ʥʘʭʦʜʠʪʩʷ ʚ 

ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ [4]. 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘʤʠ ʯʘʩʪʦʪʳ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʛʝʥʘ 

FGF2 SNP11646 (A Ÿ G) ʩʭʦʞʠ ʩ 

ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʟʘʨʫʙʝʞʥʳʤʠ 

ʘʚʪʦʨʘʤʠ ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ 

[6]. 

ɿʘʢʣʶʯʝʥʠʝ. ɹʳʣʦ 

ʧʨʦʛʝʥʦʪʠʧʠʨʦʚʘʥʦ 67 ʙʳʢʦʚ ʤʦʣʦʯʥʳʭ ʠ 

ʤʷʩʥʳʭ ʧʦʨʦʜ ɸʆ ɻʇʇ çʕʣʠʪʘè 

ɺʳʩʦʢʦʛʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ ʧʦ ʛʝʥʫ FGF2, ʦʧʨʝʜʝʣʝʥʳ ʜʚʘ 

ʘʣʣʝʣʷ (A ʠ G) ʠ ʪʨʠ ʛʝʥʦʪʠʧʘ (AA, AG ʠ 

GG). ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʦʣʠʤʦʨʬʠʟʤʝ ʠ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʠ ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʛʝʥʫ. ɺ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʚʳʙʦʨʢʝ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʛʝʥʦʪʠʧʘ GG 

ʠ ʘʣʣʝʣʷ G. ʉʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʶ, ʭʠ-

ʢʚʘʜʨʘʪ, ʚʳʙʦʨʢʘ ʥʝ ʠʤʝʝʪ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʥʦʚʳʝ ʜʘʥʥʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʝʣʝʢʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʨʢʝʨʦʚ, ʪʘʢ ʢʘʢ 

ʧʦʪʦʤʩʪʚʦ ʤʦʣʦʜʳʭ ʙʳʢʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʦʮʝʥʝʥʦ ʩʨʘʟʫ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʠʣʠ ʜʘʞʝ ʜʦ 

ʨʦʞʜʝʥʠʷ, ʠ ʪʝ ʞʠʚʦʪʥʳʝ, ʫ ʢʦʪʦʨʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʦ 

ʥʘʣʠʯʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʘʣʣʝʣʝʡ ʚ 

ʛʦʤʦʟʠʛʦʪʥʦʤ ʩʦʯʝʪʘʥʠʠ, ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ 

ʪʝʩʪʠʨʦʚʘʪʴʩʷ ʥʘ ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ 

ʤʘʨʢʝʨʘ. 
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ɻɽʅɽʊʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ɹʓʂʆɺ-ʇʈʆʀɿɺʆɼʀʊɽʃɽʁ ʇʆ ɻɽʅʋ ʆʉʅʆɺʅʆɻʆ 

ʌɸʂʊʆʈɸ ʈʆʉʊɸ ʌʀɹʈʆɹʃɸʉʊʆɺ ɺ ʋʉʃʆɺʀʗʍ ʈɽʉʇʋɹʃʀʂʀ ʊɸʊɸʈʉʊɸʅ 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʣʝʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ FGF2 SNP11646 (ʟʘʤʝʥʘ A Ÿ G) 

ʚ ʠʥʪʨʦʥʝ 1 ʚ ʧʦʛʦʣʦʚʴʝ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ɸʆ ɻʇʇ çʕʣʠʪʘè ɺʳʩʦʢʦʛʦʨʩʢʦʛʦ ʨʘʡʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ 67 ʙʳʢʦʚ ʤʦʣʦʯʥʳʭ ʠ ʤʷʩʥʳʭ ʧʦʨʦʜ 

ɸʆ ɻʇʇ çʕʣʠʪʘè ʧʦ ʛʝʥʫ FGF2, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʚʘ ʘʣʣʝʣʷ (A ʠ G) ʠ ʪʨʠ ʛʝʥʦʪʠʧʘ (AA, AG 

ʠ GG). ɺ ʜʘʥʥʦʡ ʚʳʙʦʨʢʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʩʦʙʝʡ, ʥʝʩʫʱʠʭ ʛʝʥʦʪʠʧ GG ʠ ʘʣʣʝʣʴ G. ʉʦʛʣʘʩʥʦ 

ʢʨʠʪʝʨʠʶ, ʭʠ-ʢʚʘʜʨʘʪ, ʧʦʧʫʣʷʮʠʷ ʥʝ ʠʤʝʝʪ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. 

 

GENETIC STRUCTURE OF BULLS ACCORDING TO THE GENE OF THE BASIC 

FIBROBLAST GROWTH FACTOR IN THE CONDITIONS OF THE REPUBLIC OF 

TATARSTAN 

 

Mukhanina E.N., Fattakhova Z.F., Safina N.Yu., Gainutdinova E.R., Shakirov Sh.K.,  

Ravilov R.Kh. 

Summary 

 

The aim of the study was to identify the polymorphism of the FGF2 SNP11646 gene 

(replacement A Ÿ G) in intron 1 in the population of sires of JSC Parent breeding enterprise 

çEliteè of the Vysokogorsky district of the Republic of Tatarstan. As a result of genotyping 67 bulls 

of dairy and meat breeds of JSC Parent breeding enterprise çEliteè according to the FGF2 gene, two 

alleles (A and G) and three genotypes (AA, AG and GG) were identified. In this population, there is 

a predominance of individuals carrying the GG genotype and the G allele. According to the 

equilibrium balance, the population does not have a genetic equilibrium. 
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ɸʜʘʧʪʘʮʠʷ ʩʪʫʜʝʥʪʦʚ-

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʢ ʞʠʟʥʠ ʠ ʫʯʝʙʝ ʚ ʚʫʟʝ 

ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʛʨʘʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʦʪ 

ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʫʩʚʦʝʥʠʝ ʠʤʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʨʘʟʚʠʪʠʝ 

ʣʠʯʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ 

ʠ ʩʦʟʠʜʘʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, 

ʩʦʮʠʘʣʠʟʘʮʠʷ ʚ ʦʙʱʝʩʪʚʝ ʠ ʘʢʪʠʚʥʘʷ 

ʘʜʘʧʪʘʮʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʪʨʫʜʘ [2, 

3]. 

ʋʩʧʝʰʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʢ ʦʙʫʯʝʥʠʶ ʚ ʚʫʟʝ ʚʦ 

ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ, 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ  

ʘʜʘʧʪʘʮʠʦʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʦʨʛʘʥʠʟʤʘ ʩʪʫʜʝʥʪʦʚ [1, 5]. ʈʷʜʦʤ ʘʚʪʦʨʦʚ 

ʨʘʩʢʨʳʚʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʚ 

ʭʦʜʝ ʘʜʘʧʪʘʮʠʠ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʚʳʩʦʢʦʡ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʢʦʪʦʨʘʷ 

ʚʳʟʳʚʘʝʪ ʥʘʧʨʷʞʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʦʨʛʘʥʠʟʤʘ ʩʪʫʜʝʥʪʦʚ [3, 6, 7]. 

ʉʥʠʞʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʦʙʫʩʣʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ, ʦʩʣʘʙʣʝʥʠʝʤ 

ʦʨʛʘʥʠʟʤʘ ʩʪʫʜʝʥʪʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʩʪʨʝʩʩʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʥʘʯʘʣʴʥʦʤ 

ʧʝʨʠʦʜʝ ʦʙʫʯʝʥʠʷ. ʇʦʵʪʦʤʫ, ʠʟʫʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʳʩʪʫʧʘʝʪ 

ʛʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʟʜʦʨʦʚʴʷ 

ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ 

ʚʳʷʚʣʝʥʠʶ ʧʨʝʤʦʨʙʠʜʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ 

ʩʨʳʚʘ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʫʯʸʥʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʝʜʩʪʚ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʚ ʭʦʜʝ ʘʜʘʧʪʘʮʠʠ ʶʥʦʰʝʡ ʠ 

ʜʝʚʫʰʝʢ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [4]. 

ʆʜʥʘʢʦ, ʢ ʙʦʣʴʰʦʤʫ ʦʛʦʨʯʝʥʠʶ, 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʨʝʜʩʪʚʘ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʦʩʪʘʶʪʩʷ ʥʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ 

ʞʠʟʥʠ ʩʪʫʜʝʥʪʦʚ, ʯʪʦ ʚʝʜʸʪ ʢ 

ʥʝʫʩʧʝʚʘʝʤʦʩʪʠ, ʦʙʦʩʪʨʝʥʠʶ 

ʚʥʫʪʨʠʩʝʤʝʡʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʩʠʭʠʯʝʩʢʠʤ 

ʜʝʧʨʝʩʩʠʷʤ, ʧʦʚʳʰʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 

ʫʭʫʜʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥʪʦʚ. ɺ ʪʦʞʝ 

ʚʨʝʤʷ ʦʧʪʠʤʘʣʴʥʘʷ ʠ ʧʨʘʚʠʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʟʚʦʣʠʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ 

ʩʪʫʜʝʥʪʘ, ʫʢʨʝʧʠʪʴ ʟʜʦʨʦʚʴʝ, ʫʣʫʯʰʠʪʴ 

ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʧʦʚʳʩʠʪʴ 

ʬʠʟʠʯʝʩʢʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ çʚʭʦʞʜʝʥʠʷè ʚʯʝʨʘʰʥʝʛʦ 

ʰʢʦʣʴʥʠʢʘ ʚ ʩʠʩʪʝʤʫ ʚʫʟʦʚʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ.   

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 

ɹʦʨʠʩʦʛʣʝʙʩʢʦʛʦ ʬʠʣʠʘʣʘ ɺɻʋ ʚ ʧʝʨʠʦʜ 

ʘʜʘʧʪʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ ʚ ʚʫʟʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʝʩʧʦʥʜʝʥʪʘʤʠ ʷʚʠʣʠʩʴ 

ʧʝʨʚʦʢʫʨʩʥʠʢʠ ɹʦʨʠʩʦʛʣʝʙʩʢʦʛʦ ʬʠʣʠʘʣʘ 

ɺɻʋ. ɺʳʙʦʨʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 70 

ʯʝʣʦʚʝʢ ʦʙʦʝʛʦ ʧʦʣʘ ʩʪʫʜʝʥʪʦʚ 

ʙʘʢʘʣʘʚʨʠʘʪʦʚ çʇʩʠʭʦʣʦʛʠʷ ʠ ʩʦʮʠʘʣʴʥʘʷ 

ʧʝʜʘʛʦʛʠʢʘè, çʈʫʩʩʢʠʡ ʷʟʳʢ ʠ ʣʠʪʝʨʘʪʫʨʘ. 

ʀʩʪʦʨʠʷè, çʄʘʪʝʤʘʪʠʢʘ. ʀʥʬʦʨʤʘʪʠʢʘ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠè, çʅʘʯʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

ɼʦʰʢʦʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝè. ʉʨʝʜʥʠʡ 
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ʚʦʟʨʘʩʪ ʩʪʫʜʝʥʪʦʚ ʩʦʩʪʘʚʠʣ 17,94Ñ0,16 ʣʝʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʦʩʝʥʴʶ 2023-

2024 ʫʯʝʙʥʦʛʦ ʛʦʜʘ. 

ʆʧʨʝʜʝʣʷʣʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ 

(ʨʦʩʪ, ʚʝʩ, ʦʢʨʫʞʥʦʩʪʴ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ) ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ (ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ, ʏʉʉ; ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʠ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʉɸɼ ʠ ɼɸɼ) ʧʦʢʘʟʘʪʝʣʠ. ʈʘʩʩʯʠʪʳʚʘʣʠ 

ʟʥʘʯʝʥʠʝ ʧʫʣʴʩʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʇɼ, ʤʤ ʨʪ. 

ʩʪ.) ʢʘʢ ʇɼ = ʉɸɼ ï ɼɸɼ; 

ʩʨʝʜʥʝʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʉɼɼ, ʤʤ 

ʨʪ. ʩʪ.) ʢʘʢ ʉɼɼ = ʇɼ/3 + ɼɸɼ; ʫʜʘʨʥʳʡ 

ʦʙʲʝʤ ʚʳʙʨʦʩʘ ʢʨʦʚʠ (ʋʆʂ, ʤʣ) ʢʘʢ ʋʆʂ 

= 100Å ʇɼ / ʉʨɼ, ʛʜʝ ʉʨɼ = ʉɸɼ + ɼɸɼ / 

2; ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ (ʄʆʂ, ʤʣ) ʢʘʢ 

ʄʆʂ=ʋʆÅʏʉʉ; ʦʙʱʝʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦʩʫʜʦʚ (ʆʇʉʉ, ʜʠʥÅʩ/ʩʤ3) 

ʢʘʢ ʆʇʉʉ = [(ʉɼɼÅ1333)/ʄʆʂÅ60].  

ʆʮʝʥʢʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʥʜʝʢʩʦʚ: ʠʥʜʝʢʩ ʈʦʙʠʥʩʦʥʘ (ɼʇ, ʫʩʣ. ʝʜ.) 

ʢʘʢ ɼʇ = (ʏʉʉ Å ʉɸɼ) / 100; ʚʝʛʝʪʘʪʠʚʥʳʡ 

ʠʥʜʝʢʩ ʂʝʨʜʦ (ɺʀʂ, ʫʩʣ. ʝʜ.) ʢʘʢ ɺʀʂ= (1 

ï ɼɸɼ / ʏʉʉ) Å 100; ʠʥʜʝʢʩ ʉʢʠʙʠʥʩʢʦʡ 

(ʀʉ, ʫʩʣ. ʝʜ.) ʢʘʢ ʀʉ = 0,01 ɾɽʃ (ʤʣ) Å 

ʧʨʦʙʘ ʐʪʘʥʛʝ (ʩ) / ʏʉʉ ʚ ʧʦʢʦʝ (ʫʜ/ʤʠʥ); 

ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ (ʧʦ ɹʘʝʚʩʢʦʤʫ) 

(ɸʇ, ʙʘʣʣ) ʢʘʢ ɸʇ = 0,011 Å ʏʉʉ + 0,014 Å 

ʉɸɼ + 0,008 Å ɼɸɼ + 0,014 Å ʚʦʟʨʘʩʪ + 

0,009 Å ʤʘʩʩʘ ʪʝʣʘ ï 0,009 Å ʨʦʩʪ ʪʝʣʘ ï 

0,27; ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʥʦʩʣʠʚʦʩʪʠ (ʂɺ, ʫʩʣ. 

ʝʜ.) ʢʘʢ ʂɺ = 10 Å ʏʉʉ/ʇɼ.  

ʆʮʝʥʢʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠ ̫

ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʚʦʜʠʣʠ ʧʫʪʸʤ 

ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ 

(ʏɼɼ, ʮ./ʤʠʥ), ʞʠʟʥʝʥʥʦʡ ʸʤʢʦʩʪʠ ʣʸʛʢʠʭ 

(ɾɽʃ, ʤʣ), ʧʨʦʙʳ ʩ ʟʘʜʝʨʞʢʦʡ ʜʳʭʘʥʠʷ ʥʘ 

ʚʜʦʭʝ ʠ ʚʳʜʦʭʝ (ʐʪʘʥʛʝ ʠ ɻʝʥʯʠ), ʧʨʦʙʳ 

ʉʝʨʢʠʥʘ ʠ ʈʫʬʴʝ. ʈʘʩʩʯʠʪʳʚʘʣʠ 

ʞʠʟʥʝʥʥʳʡ ʠʥʜʝʢʩ (ɾʀ, ʤʣ/ʢʛ) ʢʘʢ 

ɾʀ=ɾɽʃ/(ɺʝʩ, ʢʛ).  

ʇʦʩʣʝʜʥʠʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ. ʉ ʧʦʤʦʱʴʶ ʘʥʢʝʪʳ 

ʩʦʙʠʨʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʠʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʠ ʩʘʤʦʦʮʝʥʢʝ ʩʪʫʜʝʥʪʘʤʠ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ, ʦʙ ʦʪʥʦʰʝʥʠʠ 

ʩʪʫʜʝʥʪʦʚ ʢ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ ʠ ʠʭ 

ʦʮʝʥʢʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʫʨʦʚʥʝ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʚʠʜʘʭ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʪ.ʧ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ 

ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. ʈʘʩʩʯʠʪʳʚʘʣʠ 

ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʝʡ (MÑm). 

ʆʧʨʝʜʝʣʷʣʠ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ (r). ʉʨʘʚʥʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ 

t-ʢʨʠʪʝʨʠʶ ʥʘʜʸʞʥʦʩʪʠ ʉʪʴʶʜʝʥʪʘ ʧʨʠ 

ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ P <0,05. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ ʚʠʜʥʦ, ʯʪʦ ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʫʜʝʥʪʦʚ ʚ 

ʦʩʥʦʚʥʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʟʨʘʩʪʥʳʤ 

ʥʦʨʤʘʤ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (ʏʉʉ) ʫ 

42,9 % ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʥʘʙʣʶʜʘʣʠʩʴ 

ʧʦʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʋ 8,6 % 

ʦʪʤʝʯʝʥʳ ʧʦʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʡ (ʉɸɼ ʠ ɼɸɼ); ʫ 

40% ï ʧʫʣʴʩʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʇɼ); ʫ 20,0 % 

ï ʩʨʝʜʥʝʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʉɼɼ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʢʣʦʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʏʉʉ, ʉɸɼ, ɼɸɼ, ʇɼ ʠ ʉɼɼ ʧʨʠ ʩʪʦʡʢʦʤ 

ʚʳʷʚʣʝʥʠʠ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ 

ʩʪʫʜʝʥʪʦʚ ʤʦʞʝʪ ʨʘʩʮʝʥʠʚʘʪʴʩʷ ʢʘʢ 

ʧʦʛʨʘʥʠʯʥʘʷ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠʟʫʯʘʣʠ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ ʯʘʩʪʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ, ʞʠʟʥʝʥʥʦʡ ʸʤʢʦʩʪʠ ʣʸʛʢʠʭ, 

ʞʠʟʥʝʥʥʦʤʫ ʠʥʜʝʢʩʫ. ʊʘʢ, ʫ ʶʥʦʰʝʡ 

ʩʨʝʜʥʝʛʨʫʧʧʦʚʦʝ ʟʥʘʯʝʥʠʝ ʞʠʟʥʝʥʥʦʡ 

ʸʤʢʦʩʪʠ ʣʸʛʢʠʭ (ɾɽʃ) ʥʠʞʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʆʪʢʣʦʥʝʥʠʝ ɾɽʃ ʩʦʩʪʘʚʠʣʦ +12,5 %. ʋ 

14,3 % ʩʪʫʜʝʥʪʦʚ ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ (ʏɼɼ) 

ʚʳʭʦʜʠʣʘ ʟʘ ʢʦʥʪʫʨ ʥʦʨʤʳ (20 ʮʠʢʣʦʚ). 

ʊʘʢʞʝ ʫ 54,3 % ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʦʪʤʝʯʘʣʩʷ 

ʩʥʠʞʝʥʥʳʡ ʞʠʟʥʝʥʥʳʡ ʠʥʜʝʢʩ (ɾʀ). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʨʘʟʚʠʪʠʠ ʤʳʰʮ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʜʳʭʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ 

ʛʝʤʦʜʠʥʘʤʠʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʢʘʟʘʪʝʣʴ 

ʆʇʉʉ. ʆʇʉʉ 71,4 % ʠʩʧʳʪʫʝʤʳʭ 
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ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʋ 11,4 % 

ʆʇʉʉ ʩʥʠʞʝʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʫ ʥʠʭ 

ʦ ʩʦʩʪʦʷʥʠʠ ʛʠʧʦʪʦʥʠʠ, ʘ ʫ 17,2 % 

ʧʦʚʳʰʝʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʦʩʪʦʷʥʠʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʫ 

ʦʙʩʣʝʜʫʝʤʳʭ. 

ɼʣʷ ʦʮʝʥʢʠ ʠʩʭʦʜʥʦʛʦ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʪʦʥʫʩʘ ʨʘʩʩʯʠʪʳʚʘʣʠ 

ʚʝʛʝʪʘʪʠʚʥʳʡ ʠʥʜʝʢʩ ʂʝʨʜʦ (ɺʀʂ). ʂʘʢ 

ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʩʨʝʜʠ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ 

ʧʨʝʦʙʣʘʜʘʣʠ ʣʠʮʘ ʩ ʠʟʙʳʪʦʯʥʦʡ 

ʨʝʘʢʪʠʚʥʦʩʪʴʶ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ï 45,7 % ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ. ʃʠʮʘ ʩ 

ʥʦʨʤʘʣʴʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʠʣʠ 34,3 %. 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʩʣʝʜʫʝʤʳʭ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʨʝʘʢʪʠʚʥʦʩʪʴʶ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʙʳʣʦ 20,0 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 

ʦʮʝʥʢʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʚʳʷʚʣʝʥʦ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ. 

  

ʊʘʙʣʠʮʘ 1  ʉʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ 

(MÑm)  

ʇʦʢʘʟʘʪʝʣʴ ʖʥʦʰʠ ɼʝʚʫʰʢʠ 

ɼʣʠʥʘ ʪʝʣʘ, ʩʤ 178,00Ñ1,73 165,27Ñ0,56* 

ʄʘʩʩʘ ʪʝʣʘ, ʢʛ 66,00Ñ5,20 57,33Ñ0,97 

ʆɻʂ, ʩʤ 92,00Ñ3,47 86,76Ñ0,84 

ʏʉʉ, ʫʜ./ʤʠʥ 69,00Ñ12,13 77,79Ñ1,70 

ʉɸɼ, ʤʤ ʨʪ. ʩʪ. 130,00Ñ5,78 109,30Ñ1,54* 

ɼɸɼ, ʤʤ ʨʪ. ʩʪ. 80,00Ñ5,78 71,12Ñ1,30 

ʉɼɼ, ʤʤ ʨʪ. ʩʪ. 96,70Ñ5,78 83,03Ñ1,03* 

ʇɼ, ʤʤ ʨʪ. ʩʪ. 50,30Ñ0,25 40,61Ñ1,18* 

ʋʆʂ, ʤʣ 109,00Ñ38,11 65,47Ñ2,15 

ʄʆʂ, ʤʣ 6135,00Ñ130,70 5539,82Ñ438,80 

ʆʇʉʉ, ʜʠʥÅʩ/ʩʤ3 3055,50Ñ487,57 1857,27Ñ208,53 

ɾɽʃ, ʤʣ 3500,00Ñ230,94 2893,94Ñ86,22* 

ʏɼɼ, ʮ./ʤʠʥ 20,50Ñ2,60 17,39Ñ0,58 

ɾʀ, ʤʣ/ʢʛ 56,50Ñ2,60 49,23Ñ1,87* 

ʇʨʦʙʘ ʐʪʘʥʛʝ, ʩ (ʚʜ) 61,00Ñ2,31 49,27Ñ2,06 

ʇʨʦʙʘ ɻʝʥʯʠ, ʩ (ʚʳʜ) 21,50Ñ0,29 34,67Ñ1,89 

ʀʥʜʝʢʩ ʈʫʬʴʝ, ʫʩʣ. ʝʜ. 4,00Ñ5,78 8,00Ñ0,53 

ɼʇ, ʫʩʣ. ʝʜ. 91,80Ñ19,75 84,78Ñ8,12 

ɺʀʂ, ʫʩʣ. ʝʜ. 27,09Ñ42,10 11,05Ñ4,16* 

ʀʉ, ʫʩʣ. ʝʜ. 37,60Ñ8,78 19,28Ñ1,29* 

ʂɺ, ʫʩʣ. ʝʜ. 84,50Ñ17,90 119,24Ñ25,92* 

ɸʇ, ʙʘʣʣ 1,96Ñ0,24 3,29Ñ1,67* 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʶʥʦʰʝʡ ʧʨʠ ʈ<0,05. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ (80,0 %) 

ʠʥʜʝʢʩ ʉʢʠʙʠʥʩʢʦʛʦ (ʀʉ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ 

ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʦʚ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʆʪʣʠʯʥʳʡ ʠ ʭʦʨʦʰʠʡ 

ʫʨʦʚʝʥʴ ʥʘʙʣʶʜʘʣʩʷ ʣʠʰʴ ʫ 8,6 % 

ʠʩʧʳʪʫʝʤʳʭ. 11,4 % ʩʪʫʜʝʥʪʦʚ ʠʤʝʶʪ 

ʧʣʦʭʦʡ ʫʨʦʚʝʥʴ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʩʪʴ ʨʘʙʦʪʳ 

ʢʘʨʜʠʦ-ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʫ 

ʩʪʫʜʝʥʪʦʚ ʚʦ ʤʥʦʛʦʤ ʦʪʩʪʘʸʪ ʦʪ 

ʥʦʨʤʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʝʦʙʣʘʜʘʶʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʩʪʫʜʝʥʪʦʚ (48,6 %) ʭʘʨʘʢʪʝʨʝʥ ʩʨʝʜʥʠʡ 

ʫʨʦʚʝʥʴ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ ʈʦʙʠʥʩʦʥʘ, ʪʦ 

ʝʩʪʴ ʜʣʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʭʘʨʘʢʪʝʨʥʦ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʨʝʛʫʣʷʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʋ 28,6 % 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʦʪʤʝʯʘʣʩʷ ʚʳʰʝ ʩʨʝʜʥʝʛʦ 

ʫʨʦʚʝʥʴ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʅʠʞʝ 

ʩʨʝʜʥʝʛʦ ʫʨʦʚʝʥʴ ʠʥʜʝʢʩʘ ʈʦʙʠʥʩʦʥʘ 
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ʚʳʷʚʣʝʥ ʫ 22,9 % ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ, ʜʣʷ 

ʥʠʭ ʭʘʨʘʢʪʝʨʥʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʘ 

ʪʘʢʞʝ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʥʘʧʨʷʞʸʥʥʦʩʪʠ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ.

 

 
ʈʠʩʫʥʦʢ 1  ʊʠʧ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʩʪʫʜʝʥʪʦʚ 

 

ɸʥʘʣʠʟ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ ʂʚʘʩʘ (ʂɺ) 

ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʶʥʦʰʝʡ ʝʛʦ ʚʝʣʠʯʠʥʘ ʚʳʰʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʚ 4 ʨʘʟʘ, ʫ 

ʜʝʚʫʰʝʢ ï ʚ 6 ʨʘʟ. ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʳʥʦʩʣʠʚʦʩʪʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʩʣʘʙʣʝʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ ʠʩʧʳʪʫʝʤʳʭ ʠ ʥʘʨʘʩʪʘʶʱʝʤ 

ʫʪʦʤʣʝʥʠʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʩʣʦʨʦʜʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ 

ʧʨʦʚʝʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʙʳ ʩ 

ʟʘʜʝʨʞʢʦʡ ʜʳʭʘʥʠʷ ʧʦʩʣʝ ʚʜʦʭʘ (ʐʪʘʥʛʝ) 

ʠ ʧʦʩʣʝ ʚʳʜʦʭʘ (ɻʝʥʯʠ). ʆʪʣʠʯʥʳʝ ʠ 

ʭʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʙʳ ʐʪʘʥʛʝ 

ʥʘʙʣʶʜʘʣʠʩʴ ʫ 68,6 % ʣʠʮ. ʏʠʩʣʦ ʣʠʮ ʩ 

ʧʣʦʭʦʡ ʨʝʘʢʮʠʝʡ ʩʦʩʪʘʚʠʣʦ 31,4 %. ʋ 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʧʦ ʧʨʦʙʝ ɻʝʥʯʠ ʚʳʷʚʣʝʥʦ 

42,9 % ʩʪʫʜʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʥʦʨʤʘʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ. ʋ ʢʘʞʜʦʛʦ ʚʪʦʨʦʛʦ 

ʧʝʨʚʦʢʫʨʩʥʠʢʘ ʦʪʤʝʯʝʥʳ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ 

ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʩʪʫʜʝʥʪʦʚ ʢ ʛʠʧʦʢʩʠʠ 

(ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2  ʋʨʦʚʝʥʴ ʢʠʩʣʦʨʦʜʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʩʪʫʜʝʥʪʦʚ ʧʦ ʧʨʦʙʘʤ ʐʪʘʥʛʝ ʠ 

ɻʝʥʯʠ 
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ʇʨʦʙʘ ʉʝʨʢʠʥʘ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ 

ʩʪʫʜʝʥʪʦʚ ʢ ʥʝʜʦʩʪʘʪʢʫ ʢʠʩʣʦʨʦʜʘ. ʅʘ 

ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʙʳ ʉʝʨʢʠʥʘ 

ʧʦʢʘʟʘʪʝʣʴ çʥʝʪʨʝʥʠʨʦʚʘʥʥʳʝè ʧʦʣʫʯʠʣʠ 

42,8 % ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ. ʇʦʢʘʟʘʪʝʣʴ çʩʦ 

ʩʢʨʳʪʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷè ʩʦʩʪʘʚʠʣ 54,3 % 

ʨʝʩʧʦʥʜʝʥʪʦʚ. ʇʦʢʘʟʘʪʝʣʴ çʟʜʦʨʦʚʳʝ 

ʪʨʝʥʠʨʦʚʘʥʥʳʝè ʧʦʣʫʯʠʣʠ ʪʦʣʴʢʦ 2,9 % 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ.  

ʀʥʜʝʢʩ ʈʫʬʴʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʮʝʥʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʝʨʜʝʯʥʦʡ 

ʤʳʰʮʳ. ʇʨʠ ʦʮʝʥʢʝ ʧʨʦʙʳ ʈʫʬʴʝ, ʤʳ 

ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: ʪʦʣʴʢʦ 2,9 

% ʩʪʫʜʝʥʪʦʚ ʠʤʝʶʪ ʧʦʢʘʟʘʪʝʣʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʨʦʚʥʶ çʘʪʣʝʪʠʯʝʩʢʦʛʦ 

ʩʝʨʜʮʘè (ʠʥʜʝʢʩ ʤʝʥʝʝ 0) ʠ 5,7 % ï ʫʨʦʚʥʶ 

çʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè (ʠʥʜʝʢʩ 15 ʠ 

ʙʦʣʝʝ). ʇʦ ʜʘʥʥʳʤ çʧʣʦʭʦè ʯʠʩʣʦ 

ʩʪʫʜʝʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 14,3 %, çʭʦʨʦʰʦè ï 

31,4 %. ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʳʤ 

çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè ï 45,7 %. ʕʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʧʣʦʭʦ ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ 

ʥʘʛʨʫʟʢʝ ʠ ʠʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ 

ʧʦʜʚʝʨʞʝʥʘ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ 

ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʧʨʦʚʝʣʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʈ. ʄ. 

ɹʘʝʚʩʢʠʡ). ʊʘʢ, ʥʘ ʥʘʯʘʣʦ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ 

68,6 % ʩʪʫʜʝʥʪʦʚ ʠʤʝʶʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʜʦʩʪʘʪʦʯʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ (ʟʜʦʨʦʚʳ). 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ 28,7% ʠʩʧʳʪʫʝʤʳʤ 

ʩʚʦʡʩʪʚʝʥʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ (ʧʦʢʘʟʘʥʦ 

ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ). ɸ 2,9 % 

ʩʪʫʜʝʥʪʦʚ ʠʤʝʶʪ ʩʨʳʚ ʤʝʭʘʥʠʟʤʦʚ 

ʘʜʘʧʪʘʮʠʠ (ʧʦʢʘʟʘʥʘ ʣʝʯʝʙʥʘʷ 

ʬʠʟʢʫʣʴʪʫʨʘ) (ʈʠʩʫʥʦʢ 3).

 

 
ʈʠʩʫʥʦʢ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦ ɹʘʝʚʩʢʦʤʫ ʫ ʩʪʫʜʝʥʪʦʚ 

 

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 

ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ. 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ (77,1 %) 

ʨʝʛʫʣʷʨʥʦ ʧʦʩʝʱʘʶʪ ʟʘʥʷʪʠʷ ʧʦ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ ʚ ʬʠʣʠʘʣʝ. 

ʆʜʥʘʢʦ, 20,0 % ʦʪʚʝʪʠʣʠ, ʯʪʦ çʭʦʜʷʪ ʧʦ 

ʤʝʨʝ ʚʦʟʤʦʞʥʦʩʪʠè. ʊʦʣʴʢʦ 2,9 % 

ʩʪʫʜʝʥʪʦʚ ʧʨʦʧʫʩʢʘʶʪ ʟʘʥʷʪʠʷ ʧʦ 

ʬʠʟʢʫʣʴʪʫʨʝ ʧʦ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ. 

ʇʨʠʯʠʥʦʡ ʧʨʦʧʫʩʢʘ ʟʘʥʷʪʠʡ ʧʦ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ 

ʨʝʩʧʦʥʜʝʥʪʳ ʥʘʟʚʘʣʠ ʥʝʭʚʘʪʢʫ ʩʚʦʙʦʜʥʦʛʦ 

ʚʨʝʤʝʥʠ (11,3 %), 8,6 % ʦʪʤʝʪʠʣʠ 

ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʨʝʩʘ ʢ ʧʨʝʜʤʝʪʫ, 2,9 % ï 

ʧʦʚʳʰʝʥʥʳʝ ʥʘʛʨʫʟʢʠ, 2,9 % ï ʫʩʪʘʨʝʚʰʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʚʝʥʪʘʨʴ, 2,9 % ï ʧʣʦʭʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ʟʘʥʷʪʠʡ. ʈʝʛʫʣʷʨʥʦʝ 

ʧʦʩʝʱʝʥʠʝ ʟʘʥʷʪʠʡ ʧʦ ʬʠʟʠʯʝʩʢʦʡ 
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ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ ʠʤʝʝʪ ʜʦʩʪʦʚʝʨʥʳʝ 

ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʢʩʢʫʨʩʠʠ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ (r=0,30), ʧʨʦʙʳ ʐʪʘʥʛʝ 

(r=0,38), ʠʥʜʝʢʩʘ ʉʢʠʙʠʥʩʢʦʡ (r=0,32).  

ɸʥʘʣʠʟ ʦʪʚʝʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ (82,9 %) 

ʫʩʪʨʘʠʚʘʝʪ ʬʦʨʤʘ ʠ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ 

ʟʘʥʷʪʠʡ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ 

ʚ ʬʠʣʠʘʣʝ. ʅʝʫʜʦʚʣʝʪʚʦʨʝʥʳ ʬʦʨʤʘʤʠ 

ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ 5,7 %, ʙʝʟʨʘʟʣʠʯʥʳ  

11,4 % ʦʧʨʦʰʝʥʥʳʭ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ 

ʫʩʪʨʘʠʚʘʶʪ ʜʚʫʭʨʘʟʦʚʳʝ ʟʘʥʷʪʠʷ ʚ ʥʝʜʝʣʶ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ (57,1 %), 

37,1 % ʭʦʪʝʣʠ ʙʳ ʟʘʥʠʤʘʪʴʩʷ 2-3 ʨʘʟʘ ʚ 

ʥʝʜʝʣʶ, 5,8 % ï ʥʝ ʭʦʪʷʪ ʚʦʦʙʱʝ 

ʟʘʥʠʤʘʪʴʩʷ. 

ʇʦʩʝʱʝʥʠʝ ʟʘʥʷʪʠʡ ʧʦ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ ʚʣʠʷʝʪ ʥʘ ʥʘʩʪʨʦʝʥʠʝ 

ʩʪʫʜʝʥʪʦʚ. ʊʘʢ, ʚʦ ʚʨʝʤʷ ʧʦʩʝʱʝʥʠʷ 

ʟʘʥʷʪʠʡ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ 

65,7 % ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʩʧʳʪʳʚʘʶʪ 

ʧʨʠʧʦʜʥʷʪʦʝ ʥʘʩʪʨʦʝʥʠʝ; ʫʩʪʘʣʦʩʪʴ, 

ʙʝʟʨʘʟʣʠʯʠʝ ʠ ʥʘʧʨʷʞʝʥʠʝ ï 14,3 %; 

ʨʘʜʦʩʪʴ ʠ ʚʜʦʭʥʦʚʝʥʠʝ ï 14,3 %; ʜʨʫʛʦʝ ï 

5,7 %.  

ʊʘʢʞʝ ʦʧʨʦʩ ʩʪʫʜʝʥʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʧʦʜʘʚʣʷʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʣʠʰʴ 

ʠʟʨʝʜʢʘ ʟʘʥʠʤʘʶʪʩʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ 

ʠ ʩʧʦʨʪʦʤ ʚ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ (65,7 %), 20,0 

% ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʝʱʘʶʪ 

ʩʧʦʨʪʟʘʣ ʠ ʩʧʦʨʪʠʚʥʳʝ ʩʝʢʮʠʠ, 14,3 % ï 

ʦʪʚʦʜʷʪ ʥʝʤʥʦʛʦ ʚʨʝʤʝʥʠ ʩʚʦʝʡ 

ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʝ. ɺ ʪʨʝʥʘʞʝʨʥʳʡ 

ʟʘʣ ʨʝʛʫʣʷʨʥʦ ʭʦʜʷʪ ʪʦʣʴʢʦ 14,3 % 

ʩʪʫʜʝʥʪʦʚ, ʨʝʜʢʦ ï 37,1 %, ʦʩʪʘʣʴʥʳʝ ʥʝ 

ʧʦʩʝʱʘʶʪ. ʊʘʢʞʝ ʪʦʣʴʢʦ 14,3 % 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦʩʪʦʷʥʥʦ ʧʨʠʥʠʤʘʶʪ 

ʫʯʘʩʪʠʝ ʚ ʢʘʢʠʭ-ʣʠʙʦ ʩʧʦʨʪʠʚʥʳʭ 

ʩʦʨʝʚʥʦʚʘʥʠʷʭ, ʩʧʘʨʪʘʢʠʘʜʘʭ, ʟʘʙʝʛʘʭ, 54,2 

% ï ʠʥʦʛʜʘ, 2,9 % ï ʧʨʠʥʠʤʘʣʠ 1-2 ʨʘʟʘ, 

28,6 % ï ʥʠʢʦʛʜʘ ʥʝ ʧʨʠʥʠʤʘʣʠ ʚ ʥʠʭ 

ʫʯʘʩʪʠʷ. ʅʘʤʠ ʚʳʷʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʧʦʩʝʱʝʥʠʷ ʩʧʦʨʪʟʘʣʘ, ʫʯʘʩʪʠʷ ʚ 

ʩʧʦʨʪʠʚʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʳʭʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʜʦʩʪʦʚʝʨʥʳʭ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ 

ʧʦʩʝʱʝʥʠʝʤ ʩʧʦʨʪʟʘʣʘ, ʫʯʘʩʪʠʝʤ ʚ 

ʩʧʦʨʪʠʚʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʠ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʙ ɻʝʥʯʠ (r=0,36) ʠ 

ʐʪʘʥʛʝ (r=0,29).    

ʅʘ ʚʦʧʨʦʩ ʦ ʢʦʣʠʯʝʩʪʚʝ ʚʨʝʤʝʥʠ, 

ʢʦʪʦʨʳʝ ʪʨʘʪʷʪ ʩʪʫʜʝʥʪʳ ʥʘ ʟʘʥʷʪʠʷ 

ʬʠʟʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ, 48,5 % 

ʦʧʨʦʰʝʥʥʳʭ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʦʪ 0,5 ʜʦ 1 ʯʘʩʘ 

ʚ ʜʝʥʴ, 40,0 % ï ʦʪ 1 ʜʦ 2 ʯʘʩʦʚ ʚ ʜʝʥʴ, 2,9 

% ï ʦʪ 2 ʜʦ 3 ʯʘʩʦʚ ʚ ʜʝʥʴ, 8,6 % ï ʩʦʚʩʝʤ 

ʥʝ ʟʘʥʠʤʘʶʪʩʷ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʧʝʨʚʦʢʫʨʩʥʠʢʘʤʠ 

ʥʘ ʟʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ 

ʩʧʦʨʪʦʤ, ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʚʳʩʦʢʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʛʠʧʦʢʩʠʯʝʩʢʦʡ ʧʨʦʙʳ ɻʝʥʯʠ 

(r=0,27).  

ʅʘ ʚʦʧʨʦʩ ʦ ʟʘʥʷʪʠʠ ʫʪʨʝʥʥʝʡ 

ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʛʠʤʥʘʩʪʠʢʦʡ 65,7 % 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʥʝ ʜʝʣʘʶʪ 

ʫʪʨʝʥʥʶʶ ʛʠʛʠʝʥʠʯʝʩʢʫʶ ʛʠʤʥʘʩʪʠʢʫ, 

31,3 % ï ʜʝʣʘʶʪ ʠʥʦʛʜʘ ʠ ʪʦʣʴʢʦ 2,9 % ï 

ʜʝʣʘʶʪ ʨʝʛʫʣʷʨʥʦ. ʇʨʠ ʵʪʦʤ 68,6 % 

ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ ʦʮʝʥʠʚʘʶʪ ʫʨʦʚʝʥʴ 

ʩʚʦʝʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʘʢ ʩʨʝʜʥʠʡ, 

5,7 % ï ʢʘʢ ʚʳʩʦʢʠʡ ʠ 25,7 % ï ʢʘʢ ʥʠʟʢʠʡ. 

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ 

ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʨʝʛʫʣʷʨʥʳʤʠ 

ʟʘʥʷʪʠʷʤʠ ʫʪʨʝʥʥʝʡ ʛʠʤʥʘʩʪʠʢʦʡ ʠ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʥʜʝʢʩʘ 

ʉʢʠʙʠʥʩʢʦʡ (r=0,34), ʧʨʦʙʳ ɻʝʥʯʠ 

(r=0,43), ʫʜʘʨʥʦʛʦ ʦʙʲʸʤʘ ʢʨʦʚʠ (r=0,31), 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʥʦʩʣʠʚʦʩʪʠ (r=ī0,26). 

ʇʨʝʜʧʦʯʪʝʥʠʷ ʙʫʜʫʱʠʭ ʧʝʜʘʛʦʛʦʚ ʠ 

ʧʩʠʭʦʣʦʛʦʚ ʧʦ ʚʠʜʘʤ ʩʧʦʨʪʘ 

ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʣʝʛʢʘʷ ʘʪʣʝʪʠʢʘ ï 40,0 %, ʨʠʪʤʠʯʝʩʢʘʷ 

ʛʠʤʥʘʩʪʠʢʘ ï 34,3 %, ʜʨʫʛʠʝ ʚʠʜʳ ʩʧʦʨʪʘ ï 

25,7 %. 

ʆʮʝʥʢʘ ʤʦʪʠʚʦʚ ʟʘʥʷʪʠʡ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʧʦʢʘʟʘʣʘ 

ʩʣʝʜʫʶʱʝʝ: ʫʢʨʝʧʠʪʴ ʟʜʦʨʦʚʴʝ ʠ 

ʧʨʠʦʙʨʝʩʪʠ ʭʦʨʦʰʫʶ ʬʠʛʫʨʫ (60,0 %), 

ʬʠʟʠʯʝʩʢʠ ʧʦʜʛʦʪʦʚʠʪʴʩʷ (25,7 %), 

ʦʙʱʝʥʠʝ ʩ ʜʨʫʟʴʷʤʠ (14,3 %). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʪʫʜʝʥʪʳ ʚ ʥʘʠʙʦʣʴʰʝʡ ʤʝʨʝ ʚ 

ʬʠʟʠʯʝʩʢʦʤ ʚʦʩʧʠʪʘʥʠʠ ʚʳʜʝʣʷʶʪ ʝʛʦ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʘʩʧʝʢʪ ʠ ʵʩʪʝʪʠʯʝʩʢʫʶ 

ʩʪʦʨʦʥʫ. 

ʇʨʠ ʦʮʝʥʢʝ ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷ 

ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʜʘʥʥʳʝ: 34,3 % ʦʪʚʝʪʠʣʠ, ʯʪʦ ʩʯʠʪʘʶʪ 

ʩʦʙʩʪʚʝʥʥʦʝ ʟʜʦʨʦʚʴʝ ʭʦʨʦʰʠʤ ʠ 65,7 % 

ʦʮʝʥʠʚʘʶʪ ʩʚʦʸ ʟʜʦʨʦʚʴʝ ʩʢʦʨʝʝ ʭʦʨʦʰʠʤ, 

ʯʝʤ ʧʣʦʭʠʤ. ɿʘʥʷʪʠʷ ʩʧʦʨʪʦʤ ʚ ʩʚʦʙʦʜʥʦʝ 

ʚʨʝʤʷ ʧʦʚʳʰʘʶʪ ʩʘʤʦʦʮʝʥʢʫ ʟʜʦʨʦʚʴʷ 
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ʩʪʫʜʝʥʪʦʚ (r=0,34). 

ɸʥʘʣʠʟ ʭʨʦʥʠʯʝʩʢʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ 40,0 % 

ʙʫʜʫʱʠʭ ʧʝʜʘʛʦʛʦʚ ʠ ʧʩʠʭʦʣʦʛʦʚ ʠʤʝʶʪ ʦʪ 

ʦʜʥʦʛʦ ʜʦ ʪʨʸʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʅʘ ʚʦʧʨʦʩ çʏʪʦ ɺʳ ʚʢʣʘʜʳʚʘʝʪʝ ʚ 

ʧʦʥʷʪʠʝ çʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠè?è 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʪʚʝʪʳ: ʥʝ ʠʤʝʪʴ 

ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ (42,9 %), ʟʘʥʠʤʘʪʴʩʷ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ (42,9 %), 

ʧʨʘʚʠʣʴʥʦ ʧʠʪʘʪʴʩʷ (8,6 %), ʟʘʪʨʫʜʥʠʣʠʩʴ 

ʦʪʚʝʪʠʪʴ 11,4 % ʩʪʫʜʝʥʪʦʚ.  

ɺ ʭʦʜʝ ʦʮʝʥʢʠ ʩʪʫʜʝʥʪʦʚ ʩʚʦʝʛʦ 

ʦʙʨʘʟʘ ʞʠʟʥʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʜʦʨʦʚʦʤʫ 

ʦʙʨʘʟʫ ʞʠʟʥʠ ʧʦ 10-ʙʘʣʴʥʦʡ ʰʢʘʣʝ ʤʳ 

ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 22,9 % ʦʧʨʦʰʝʥʥʳʭ 

ʦʪʚʝʪʠʣʠ, ʯʪʦ ʠʭ ʦʙʨʘʟ ʞʠʟʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɿʆɾ ʥʘ 8-10 ʙʘʣʣʦʚ, 71,4 % 

ï ʥʘ 5-7 ʙʘʣʣʦʚ ʠ 5,7 % ï ʥʘ 1-4 ʙʘʣʣʘ. 

ʏʫʪʴ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʦʙʩʣʝʜʫʝʤʳʭ 

ï 54,3 % ï ʯʫʚʩʪʚʫʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʟʘʥʷʪʠʷʭ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʚʝʜʝʥʠʠ 

ɿʆɾ, 37,1 % ʦʪʤʝʯʘʶʪ, ʯʪʦ ʞʝʣʘʥʠʝ ʝʩʪʴ, 

ʥʦ ʥʝʪ ʩʠʣʳ ʚʦʣʠ ʠ 8,6% ï ʦʪʨʠʮʘʶʪ ʪʘʢʫʶ 

ʧʦʪʨʝʙʥʦʩʪʴ ʫ ʩʝʙʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ 

ʬʠʣʠʘʣʝ ʜʣʷ ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥʪʦʚ ʜʦʣʞʥʳ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴʩʷ ʧʦʝʟʜʢʠ ʥʘ ʧʨʠʨʦʜʫ 

(54,3 %); 28,6 % ï ʟʘʥʷʪʠʷ ʬʠʟʢʫʣʴʪʫʨʦʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʨʘʟʚʠʚʘʶʱʠʭ ʤʝʪʦʜʠʢ; 11,4 % ï 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʦʚʠʪʴ ʩʧʦʨʪʠʚʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 5,7 % ï ʟʘʪʨʫʜʥʠʣʠʩʴ 

ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ.  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʦʛʦ 

ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʫ ʧʦʜʘʚʣʷʶʱʝʛʦ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʝ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʨʘʩʪʘʥʠʠ 

ʥʘʧʨʷʞʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʚ 

ʥʘʯʘʣʝ ʧʝʨʚʦʛʦ ʩʝʤʝʩʪʨʘ ʦʙʫʯʝʥʠʷ. ʊʘʢ, ʫ 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʧʦʚʳʰʝʥʠʶ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʠ ʧʫʣʴʩʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ 

ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʦʙʱʝʛʦ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʩʫʜʦʚ. ʋ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ 

ʦʪʤʝʯʘʣʦʩʴ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ 

ʪʠʧʘ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ (ʩʠʤʧʘʪʠʢʦʪʦʥʠʷ). ʆʢʦʣʦ 

ʯʝʪʚʝʨʪʠ ʩʪʫʜʝʥʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 

ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ. ʇʨʝʦʙʣʘʜʘʥʠʝ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʜʝʢʩʘ 

ʉʢʠʙʠʥʩʢʦʡ, ʛʠʧʦʢʩʠʯʝʩʢʦʡ ʧʨʦʙʳ ɻʝʥʯʠ 

ʠ ʧʨʦʙʳ ʉʝʨʢʠʥʘ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʫʥʢʮʠʠ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ, ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʦʙʱʝʡ 

ʛʠʧʦʜʠʥʘʤʠʝʡ, ʘ ʪʘʢʞʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʩʪʫʜʝʥʪʦʚ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʜʳʭʘʪʝʣʴʥʦʡ ʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ, ʧʦʤʠʤʦ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʟʘʥʷʪʠʡ, ʥʝ ʟʘʥʠʤʘʝʪʩʷ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʦʡ ʚ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʧʨʦʷʚʠʣʠ 

ʠʥʪʝʨʝʩ ʢ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ɿʘʥʷʪʠʷ ʬʠʟʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʵʢʩʢʫʨʩʠʶ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʧʦʢʘʟʘʪʝʣʠ ʠʥʜʝʢʩʘ 

ʉʢʠʙʠʥʩʢʦʡ, ʧʨʦʙʳ ʐʪʘʥʛʝ ʠ ɻʝʥʯʠ. 

ʈʝʛʫʣʷʨʥʳʝ ʟʘʥʷʪʠʷ ʫʪʨʝʥʥʝʡ ʛʠʤʥʘʩʪʠʢʦʡ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʫʜʘʨʥʦʛʦ ʦʙʲʸʤʘ ʢʨʦʚʠ, ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʳʥʦʩʣʠʚʦʩʪʠ, ʠʥʜʝʢʩʘ ʉʢʠʙʠʥʩʢʦʡ ʠ 

ʧʨʦʙʳ ɻʝʥʯʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʠʷ ʩʝʨʴʝʟʥʳʭ ʤʝʨ ʧʦ 

ʧʨʠʚʠʪʠʶ ʩʪʫʜʝʥʪʘʤ ʠʥʪʝʨʝʩʘ ʢ 

ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʥʘ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʤʝʪʦʜʠʢʠ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʨʘʙʦʪʫ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ ʜʳʭʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʠʪ 

ʥʠʚʝʣʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʥʷʪʴ ʫʪʦʤʣʝʥʠʝ, 

ʧʦʚʳʩʠʪʴ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʨʝʟʝʨʚʳ 

ʦʨʛʘʥʠʟʤʘ ʩʪʫʜʝʥʪʦʚ. 
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ɺ ʇɽʈʀʆɼ ɸɼɸʇʊɸʎʀʀ ʂ ʆɹʋʏɽʅʀʖ ɺ ɺʋɿɽ 

 

ʄʫʭʠʥʘ ʅ.ɺ. 

ʈʝʟʶʤʝ 

 

ɼʘʥʘ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʧʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ ʚ ʚʫʟʝ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʧʫʣʴʩʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʦʙʱʝʛʦ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʩʫʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʋ 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʬʠʣʠʘʣʘ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ 

ʦʪʜʝʣʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʥʜʝʢʩʘ ʉʢʠʙʠʥʩʢʦʡ, 

ʛʠʧʦʢʩʠʯʝʩʢʦʡ ʧʨʦʙʳ ɻʝʥʯʠ ʠ ʧʨʦʙʳ ʉʝʨʢʠʥʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʫʥʢʮʠʠ 

ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ. ʉʪʫʜʝʥʪʳ ʠʤʝʶʪ 

ʥʠʟʢʫʶ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʤʠ ʚʳʷʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʨʛʘʥʠʟʤʘ ʩʪʫʜʝʥʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʳ 

ʜʦʩʪʦʚʝʨʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʟʘʥʷʪʠʷʤʠ ʬʠʟʢʫʣʴʪʫʨʦʡ ʠ ʵʢʩʢʫʨʩʠʝʡ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʥʜʝʢʩʘ ʉʢʠʙʠʥʩʢʦʡ, ʧʨʦʙʘʤʠ ʐʪʘʥʛʝ ʠ ɻʝʥʯʠ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʳʤʠ 

ʟʘʥʷʪʠʷʤʠ ʫʪʨʝʥʥʝʡ ʛʠʤʥʘʩʪʠʢʦʡ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʜʘʨʥʦʛʦ ʦʙʲʸʤʘ ʢʨʦʚʠ, ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʳʥʦʩʣʠʚʦʩʪʠ, ʠʥʜʝʢʩʘ ʉʢʠʙʠʥʩʢʦʡ ʠ ʧʨʦʙʳ ɻʝʥʯʠ. ɹʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʚʠʪʠʝ 

ʩʪʫʜʝʥʪʘʤ ʠʥʪʝʨʝʩʘ ʢ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʥʘ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʨʝʟʝʨʚʳ ʦʨʛʘʥʠʟʤʘ 

ʩʪʫʜʝʥʪʦʚ. 

 

INDICATORS OF PHYSIOLOGICAL LEVEL OF FUNCTIONAL STATE OF THE ORGANISM 

AND PHYSICAL ACTIVITY OF STUDENTS DURING THE PERIOD OF ADAPTATION TO 

HIGHER EDUCATION 

 

Mukhina N.V. 

Summary 

 

An assessment of the physiological level of the functional state of the body and the physical 

activity of students during the period of adaptation to study at the university was given. There is a 

tendency to increase heart rate, pulse pressure, total peripheral resistance of vessels relative to 

physiological norm. The freshmen of the branch showed a significant predominance of the activity 

of the sympathetic department of the autonomic nervous system in the regulation of cardiovascular 

activity, unsatisfactory and satisfactory results of the Skibinskaya index, the hypoxic Genchi test 

and the Serkin test, which indicates unfavorable functions of the respiratory, circulatory and 

nervous systems of freshmen. Students have low physical activity. At the same time, we have 

identified a positive effect of motor activity on the functional indicators of the body of students. 

Reliable correlations have been established between physical education and chest excursion, 

Skibinskaya index indicators, Stange and Genchi samples, as well as regular morning gymnastics 

classes and indicators of shock blood volume, endurance coefficient, Skibinskaya index and Genchi 

test. It was concluded that instilling in students interest in various types of motor activity and the 

formation of attitudes towards a healthy lifestyle will increase the adaptation reserves of the student 

body.
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ʉʚʠʥʦʚʦʜʩʪʚʦ ï ʦʪʨʘʩʣʴ ʩ ʙʦʣʴʰʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʨʘʟʚʠʪʠʷ ï ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʢʦʨʦʩʧʝʣʦʩʪʠ, 

ʧʣʦʜʦʚʠʪʦʩʪʠ, ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, 

ʘ ʪʘʢʞʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʟʘʪʨʘʪ ʢʦʨʤʦʚ [4, 

5]. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʏʝʣʷʙʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʚʠʥʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʧʦʩʪʘʚʱʠʢʦʤ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʩʦʩʪʘʚʣʷʷ 35,0 ï 50,0 % ʦʪ 

ʚʩʝʛʦ ʤʷʩʘ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʤ ʨʳʥʢʝ. 

ɹʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ [1, 3] ʩʦʚʨʝʤʝʥʥʦʝ 

ʩʚʠʥʦʚʦʜʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ 

ʪʝʤʧʘʤʠ ʨʘʟʚʠʪʠʷ. ɺ ʩʚʠʥʦʚʦʜʩʪʚʝ, ʢʘʢ ʠ ʚ 

ʜʨʫʛʠʭ ʩʬʝʨʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʝʜʝʥʠʝʤ 

ʞʠʚʦʪʥʳʭ, ʫʩʧʝʰʥʦ ʨʝʰʘʶʪʩʷ ʚʦʧʨʦʩʳ 

ʜʠʘʛʥʦʩʪʠʢʠ ʙʦʣʝʟʥʝʡ [2] ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʜʦʨʦʚʴʷ [4, 7] ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʞʠʚʦʪʥʳʭ 

[8, 11], ʫʩʧʝʰʥʦ ʨʝʰʘʶʪʩʷ ʚʦʧʨʦʩʳ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʠʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʚʠʥʦʤʘʪʦʢ [6]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʚʠʥʴʠ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ʢʨʫʧʥʳʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ, 

ʩʢʣʦʥʥʳ ʢ ʨʘʟʚʠʪʠʶ ʧʘʪʦʣʦʛʠʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʧʝʨʚʳʝ ʜʥʠ 

ʧʦʩʣʝ ʦʧʦʨʦʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʩʦʩʢʦʚ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʧʦʨʦʩʷʪʘʤʠ, ʧʨʠ 

ʩʦʩʘʥʠʠ, ʧʘʪʦʛʝʥʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʠʟ ʚʥʝ 

ʧʦʧʘʜʘʝʪ ʚ ʤʦʣʦʯʥʳʝ ʧʨʦʪʦʢʠ ʠ ʚ 

ʞʝʣʝʟʠʩʪʫʶ ʪʢʘʥʴ. ɼʘʣʝʝ, ʧʨʦʠʩʭʦʜʠʪ 

ʟʘʩʪʦʡ ʩʝʢʨʝʪʘ ʞʝʣʸʟ ʚ ʮʠʩʪʝʨʥʘʭ ʠ 

ʥʘʨʫʰʝʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʢʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʘʝʪʩʷ ʠ ʢʘʯʝʩʪʚʦ 

ʤʦʣʦʢʘ. ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʦʙʫʩʣʦʚʠʣʦ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʮʝʣʴ ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʩʭʝʤ ʣʝʯʝʥʠʷ 

ʩʚʠʥʦʤʘʪʦʢ ʧʨʠ ʢʘʪʘʨʘʣʴʥʦʤ ʤʘʩʪʠʪʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʙʘʟʝ ʆʆʆ çʈʦʜʥʠʢʦʚʩʢʠʡ 

ʩʚʠʥʦʢʦʤʧʣʝʢʩè ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʂʨʘʩʥʦʘʨʤʝʡʩʢʦʛʦ ʨʘʡʦʥʘ. ɺʥʘʯʘʣʝ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩʪʨʫʢʪʫʨʫ ʚʳʷʚʣʝʥʠʷ ʫ 

ʩʚʠʥʦʤʘʪʦʢ ʤʘʩʪʠʪʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ, 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʘ ʩʨʝʜʠ 

ʜʨʫʛʠʭ ʬʦʨʤ ʤʘʩʪʠʪʘ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʚʠʥʦʢʦʤʧʣʝʢʩʘ. ɼʠʘʛʥʦʟ 

ʢʘʪʘʨʘʣʴʥʳʡ ʤʘʩʪʠʪ ʧʦʜʦʧʳʪʥʳʤ 

ʩʚʠʥʦʤʘʪʢʘʤ ʧʦʩʪʘʚʠʣʠ ʢʦʤʧʣʝʢʩʥʦ, ʘ 

ʠʤʝʥʥʦ ʫʯʠʪʳʚʘʣʠ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʦʧʨʝʜʝʣʝʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ, 

ʣʝʡʢʦʮʠʪʦʚ, ʉʆʕ, ʛʝʤʘʪʦʢʨʠʪ ʥʘ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ çBioscollè) 

ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʝʢʨʝʪʘ 

ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ (ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʠʙʦʨʘ çʂʣʝʚʝʨè, ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʛʨʘʜʫʩʘʭ 

ʊʝʨʥʝʨʘ ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʜʠʢʘʪʦʨʘ ʬʝʥʦʣʬʪʘʣʝʠʥʘ ʚ ʫʩʣʦʚʠʷʭ 

ʣʘʙʦʨʘʪʦʨʠʠ, ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʧʦʤʦʱʠ 

ʘʨʝʦʤʝʪʨʘ, ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʥʦʩʪʠ ʩ 

ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ çʂʣʝʚʝʨè). ʇʦ 

ʧʨʠʥʮʠʧʫ ʧʘʨʥʳʭ ʘʥʘʣʦʛʦʚ ʠʟ ʯʠʩʣʘ 

ʩʚʠʥʦʤʘʪʦʢ ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ ʞʠʚʦʡ 

ʤʘʩʩʦʡ 190-220 ʢʛ ʚ ʚʦʟʨʘʩʪʝ 2-3,5 ʣʝʪ ʩ 

ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʤʘʩʪʠʪʘ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ 

(ʢʦʥʪʨʦʣʴʥʘʷ ʠ ʦʧʳʪʥʘʷ) ʧʦ 8 ʛʦʣʦʚ ʚ 

ʢʘʞʜʦʡ. ɾʠʚʦʪʥʳʤ ʦʙʝʠʭ ʛʨʫʧʧ ʙʳʣʘ 
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ʥʘʟʥʘʯʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʪʝʨʘʧʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʪʘʙʣʠʮʝ 1. 

ɹʦʣʴʥʳʭ ʩʚʠʥʝʡ ʧʦʜʚʝʨʛʘʣʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʦʩʥʦʚʘʥʥʦʡ 

ʥʘ ʧʦʜʘʚʣʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ 

ʪʨʘʥʩʧʝʧʪʠʜʘʟ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʚʷʟʳʚʘʥʠʠ 

ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ï ʧʝʧʪʠʜʦʛʣʠʢʘʥʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠʤʝʥʷʣʠ 

ʦʢʩʠʪʦʮʠʥ, ʢʦʪʦʨʳʡ ʩʪʠʤʫʣʠʨʫʝʪ 

ʩʝʢʨʝʮʠʶ ʤʦʣʦʢʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ 

ʝʛʦ ʦʪʜʝʣʝʥʠʷ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʞʥʳʭ 

ʧʦʢʨʦʚʦʚ ʩʦʩʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʝʨʢʫʪʘʥ, 

ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʘʥʦ ʥʘ ʥʘʨʫʰʝʥʠʠ 

ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʤʠʢʨʦʙʥʦʡ ʢʣʝʪʢʝ. 

ʉʚʠʥʦʤʘʪʢʘʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʦʜʠʣʠ ʘʡʥʠʣ 10 %-ʥʳʡ, 

ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʢʝʪʦʧʨʦʬʝʥ, ʧʦʜʘʚʣʷʶʱʠʡ ʩʠʥʪʝʟ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʣʝʯʝʥʠʷ ʩʚʠʥʦʤʘʪʦʢ, ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʳʤ ʤʘʩʪʠʪʦʤ 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 

ɸʤʦʢʩʠʣʦʥʛ 150 LA 15 % ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ 

ʜʦʟʠʨʦʚʢʝ 1 ʤʣ/10 ʢʛ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ 

ʪʨʸʭʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 48 ʯʘʩʦʚ 

ɸʤʦʢʩʠʣʦʥʛ 150 LA 15 % ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ 

ʜʦʟʠʨʦʚʢʝ 1 ʤʣ/10 ʢʛ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ 

ʪʨʸʭʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 48 ʯʘʩʦʚ 

ʆʢʩʠʪʦʮʠʥ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʠʨʦʚʢʝ 5 

ʄɽ/1 ʛʦʣ. ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 3 ʜʥʝʡ 

ʆʢʩʠʪʦʮʠʥ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʠʨʦʚʢʝ 5 

ʄɽ/1 ʛʦʣ. ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 3 ʜʥʝʡ 

ʇʝʨʢʫʪʘʥ ʥʘʨʫʞʥʦ ʦʨʦʰʘʪʴ ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ 

ʩʦʩʢʦʚ 2 ʨʘʟʘ ʚ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ 4 ʜʥʝʡ 

ʇʝʨʢʫʪʘʥ ʥʘʨʫʞʥʦ ʦʨʦʰʘʪʴ ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ 

ʩʦʩʢʦʚ 2 ʨʘʟʘ ʚ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ 4 ʜʥʝʡ 

- ɸʡʥʠʣ 10 % ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʜʦʟʠʨʦʚʢʝ 30 

ʤʛ/10 ʢʛ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 3 ʜʥʝʡ 

 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ʚʝʪʝʨʠʥʘʨʥʳʭ ʦʪʯʸʪʦʚ ʆʆʆ 

çʈʦʜʥʠʢʦʚʩʢʠʡ ʩʚʠʥʦʢʦʤʧʣʝʢʩè ʚ 2023 

ʛʦʜʫ, ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 317 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʨʘʟʚʠʪʠʷ ʤʘʩʪʠʪʦʚ. ɺ 

ʨʘʩʯʝʪʝ ʥʘ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʧʦʛʦʣʦʚʴʝ 

ʩʚʠʥʝʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʤʘʩʪʠʪʦʤ 

ʥʝʚʳʩʦʢʠʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 0,4 %, ʚ ʨʘʩʯʝʪʝ ʥʘ 

ʩʚʠʥʦʤʘʪʦʢ ï 7,9 %. ʈʝʞʝ ʚʩʝʛʦ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʬʠʙʨʠʥʦʟʥʳʡ ʤʘʩʪʠʪ, ʵʪʫ 

ʬʦʨʤʫ ʧʘʪʦʣʦʛʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʫ ʜʝʚʷʪʠ 

ʩʚʠʥʦʤʘʪʦʢ, ʜʦʣʷ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʚ ʦʙʱʝʡ 

ʩʪʨʫʢʪʫʨʝ ʤʘʩʪʠʪʦʚ ʩʦʩʪʘʚʠʣʘ 2,84 %. ʋ 25 

ʩʚʠʥʦʤʘʪʦʢ ʙʳʣ ʚʳʷʚʣʝʥ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ 

ʤʘʩʪʠʪ, ʩʦʩʪʘʚʠʚʰʠʡ 7,89 %. ʉʝʨʦʟʥʳʡ ʠ 

ʛʥʦʡʥʳʡ ʤʘʩʪʠʪ ʫʩʪʘʥʦʚʣʝʥ ʫ 89 ʠ 92 

ʩʚʠʥʦʤʘʪʦʢ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 28,08 % ʠ 29,01 

% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʤʘʩʪʠʪʦʚ. 

ʅʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʥʠʤʘʣ 

ʢʘʪʘʨʘʣʴʥʳʡ ʤʘʩʪʠʪ ï 32,18 %, ʙʳʣ 

ʚʳʷʚʣʝʥ ʫ 102 ʩʚʠʥʦʤʘʪʦʢ. 

ʋ ʙʦʣʴʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʧʦʩʣʝ 

ʦʧʦʨʦʩʘ ʦʪʤʝʯʘʣʠ ʩʣʝʜʫʶʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ: ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 42 ʦʉ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʫʚʝʣʠʯʝʥʠʝ ʝʸ ʦʙʲʸʤʘ, 

ʧʦʢʨʘʩʥʝʥʠʝ, ʢʨʦʤʝ ʵʪʦʛʦ, ʚ ʩʝʢʨʝʪʝ ʞʝʣʸʟ 

ʥʘʙʣʶʜʘʣʠʩʴ ʭʣʦʧʴʷ ʙʝʣʦʛʦ ʮʚʝʪʘ. 

ʆʙʨʘʟʫʶʱʠʡʩʷ ʧʨʠ ʜʘʥʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ 

ʩʝʢʨʝʪ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʧʨʠʛʦʜʥʳʤ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʧʦʨʦʩʷʪ, ʢʘʢ 

ʚʦ ʚʨʝʤʷ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ, ʪʘʢ ʠ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ ʧʦʩʣʝ ʚʳʟʜʦʨʦʚʣʝʥʠʷ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʚʠʥʦʤʘʪʢʠ, ʥʦ ʠ 

ʩʥʠʞʘʝʪʩʷ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʧʣʦʜʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2, 

ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʦʚʠ 

ʩʚʠʥʝʡ ʨʘʟʥʳʭ ʛʨʫʧʧ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ɺ ʮʝʣʦʤ ʢʘʨʪʠʥʘ ʢʨʦʚʠ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʥʘʣʠʯʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʀʟ 

ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʫ 

ʩʚʠʥʦʤʘʪʦʢ ʩ ʧʨʠʟʥʘʢʘʤʠ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʤʘʩʪʠʪʘ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ 

ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʣʝʡʢʦʮʠʪʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 5,70 ʠ 6,95 %. ʊʘʢʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʩʚʠʥʦʤʘʪʦʢ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 11,11 %, ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʥʘ 12,5 %. 

ʋʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ ʠ 
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ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʟʥʘʯʝʥʠʷʤ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʤʦʣʦʢʘ ʦʪ ʧʦʜʦʧʳʪʥʳʭ 

ʩʚʠʥʦʤʘʪʦʢ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʦʧʳʪʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʜʦ 

ʧʨʦʚʝʜʝʥʠʷ ʪʝʨʘʧʠʠ (n=8) 

ʇʦʢʘʟʘʪʝʣʴ 
ʉʨʝʜʥʠʝ ʥʦʨʤʘʪʠʚʥʳʝ 

ʟʥʘʯʝʥʠʷ (min-max) 
ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 

ʌʘʢʪʠʯʝʩʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ɻʝʤʘʪʦʢʨʠʪ, % 40,0 (35-45) 
ʢʦʥʪʨʦʣʴʥʘʷ 46,12Ñ2,80 

ʦʧʳʪʥʘʷ 47,75Ñ2,60 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 99,0 (79-119) 
ʢʦʥʪʨʦʣʴʥʘʷ 110,12Ñ5,99 

ʦʧʳʪʥʘʷ 112,75Ñ4,13 

ʕʨʠʪʨʦʮʠʪʳ, 

ʭ1012/ʣ 
6,75 (6,0-7,5) 

ʢʦʥʪʨʦʣʴʥʘʷ 6,92Ñ0,25 

ʦʧʳʪʥʘʷ 6,76Ñ0,39 

ʃʝʡʢʦʮʠʪʳ, ʭ1012/ʣ 12,0 (8-16,0) 
ʢʦʥʪʨʦʣʴʥʘʷ 16,91Ñ0,40 

ʦʧʳʪʥʘʷ 17,11Ñ0,44 

ʉʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʤʤ/ʯ 
5,5 (2-9) 

ʢʦʥʪʨʦʣʴʥʘʷ 10,0Ñ1,07 

ʦʧʳʪʥʘʷ 10,12Ñ1,16 

 

ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʦʣʦʢʘ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ 

ʇʦʢʘʟʘʪʝʣʴ 

ʉʨʝʜʥʝʝ 

ʥʦʨʤʘʪʠʚʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʌʘʢʪʠʯʝʩʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʆʪʢʣʦʥʝʥʠʝ ʢ 

ʥʦʨʤʝ, % 

ʂʠʩʣʦʪʥʦʩʪʴ, ʦʊ 17,0 
ʂʦʥʪʨʦʣʴʥʘʷ 15,5 - 8,8 % 

ʆʧʳʪʥʘʷ 15,3 - 10,0 %  

ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3 1027 
ʂʦʥʪʨʦʣʴʥʘʷ 1024,3 - 0,26 % 

ʆʧʳʪʥʘʷ 1025,3 - 0,17 % 

ʉʦʜʝʨʞʝʥʠʝ 

ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ, ʪʳʩ/ʤʣ 

< 200 

ʂʦʥʪʨʦʣʴʥʘʷ 1000 ʚ 5 ʨʘʟ 

ʆʧʳʪʥʘ ̫ 1000 ʚ 5 ʨʘʟ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, 

% 
Ó 2,8 

ʂʦʥʪʨʦʣʴʥʘʷ 2,8 0 % 

ʆʧʳʪʥʘʷ 2,8 0 % 

 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʩʝʢʨʝʪʘ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʦʪ 

ʧʦʜʦʧʳʪʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʦʙʝʠʭ ʛʨʫʧʧ ʜʦ 

ʧʨʦʚʝʜʝʥʠʷ ʪʝʨʘʧʠʠ, ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʩʥʠʞʝʥʠʝ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ 

ʧʣʦʪʥʦʩʪʴ ʠ ʢʠʩʣʦʪʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ 

ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʚ 5 

ʨʘʟ. ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ ʥʘʭʦʜʠʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʫʢʘʟʘʥʥʦʡ ʩʭʝʤʝ, ʟʘ 

ʞʠʚʦʪʥʳʤʠ ʥʘʙʣʶʜʘʣʠ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ 

ʧʦʩʣʝ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ, ʟʘ ʩʚʠʥʦʤʘʪʢʘʤʠ, 

ʙʦʣʴʥʳʤʠ ʤʘʩʪʠʪʦʤ, ʚʝʣʠ ʝʞʝʜʥʝʚʥʦʝ 

ʥʘʙʣʶʜʝʥʠʝ. ʆʮʝʥʢʫ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʚʠʟʫʘʣʴʥʦʤʫ ʦʩʤʦʪʨʫ ʩʝʢʨʝʪʘ ʧʦʨʘʞʝʥʥʳʭ 

ʞʝʣʝʟ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʦʪʩʫʪʩʪʚʠʶ 

ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ), ʫʣʫʯʰʝʥʠʶ 

ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩʚʠʥʦʤʘʪʦʢ ʠ 

ʦʪʩʫʪʩʪʚʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ. 

ʋ ʩʚʠʥʦʤʘʪʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʠʩʯʝʟʥʦʚʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʘ ʥʘʙʣʶʜʘʣʠ ʥʘ 6-7 

ʩʫʪʢʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ: ʫ 25 % 

ʞʠʚʦʪʥʳʭ ʥʘ ʰʝʩʪʦʡ ʜʝʥʴ, ʫ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ, 75 % ʩʚʠʥʝʡ ï ʥʘ ʩʝʜʴʤʦʡ ʜʝʥʴ. ʋ 

ʩʚʠʥʦʤʘʪʦʢ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʠʤʧʪʦʤʳ 

ʧʘʪʦʣʦʛʠʠ ʠʩʯʝʟʘʣʠ ʥʘ 4-6 ʩʫʪʢʠ. ʊʘʢ, ʫ 

ʰʝʩʪʠ ʞʠʚʦʪʥʳʭ (75 %) ʥʦʨʤʘʣʴʥʫʶ 

ʛʠʧʝʨʪʝʨʤʠʶ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʧʧʝʪʠʪʘ, 

ʙʝʟʙʦʣʝʟʥʝʥʥʦʩʪʴ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, 

ʦʪʩʫʪʩʪʚʠʝ ʛʠʧʝʨʪʝʨʤʠʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʝʸ 
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ʦʙʲʝʤʘ ʥʘʙʣʶʜʘʣʠ ʥʘ 4 ʜʝʥʴ, ʫ ʜʚʫʭ 

ʩʚʠʥʦʤʘʪʦʢ (ʧʦ 12,5 %) ï ʥʘ ʧʷʪʳʡ ʠ 

ʰʝʩʪʦʡ ʜʥʠ. ɺ ʩʨʝʜʥʝʤ ʠʩʯʝʟʥʦʚʝʥʠʝ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʫ ʩʚʠʥʝʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘʩʪʫʧʠʣʦ ʯʝʨʝʟ 

6,75Ñ0,46 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ, 

ʦʧʳʪʥʦʡ ï ʯʝʨʝʟ 4,36Ñ0,46 ʜʥʝʡ. 

ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʧʨʦʚʝʜʸʥʥʦʡ 

ʪʝʨʘʧʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ 4 ï ʈʝʟʫʣʴʪʘʪʳ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʦʧʳʪʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʪʝʨʘʧʠʠ (n=8) 

ʇʦʢʘʟʘʪʝʣʴ 
ʉʨʝʜʥʝʝ ʥʦʨʤʘʪʠʚʥʦʝ 

ʟʥʘʯʝʥʠʝ 
ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 

ʌʘʢʪʠʯʝʩʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ɻʝʤʘʪʦʢʨʠʪ, % 40,0 (35-45) 
ʢʦʥʪʨʦʣʴʥʘʷ 39,9Ñ2,80 

ʦʧʳʪʥʘʷ 40,12Ñ2,59 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 99,0 (79-119) 
ʢʦʥʪʨʦʣʴʥʘʷ 104,5Ñ4,21 

ʦʧʳʪʥʘʷ 105,0Ñ3,16 

ʕʨʠʪʨʦʮʠʪʳ, ʭ1012/ʣ 6,75 (6,0-7,5) 
ʢʦʥʪʨʦʣʴʥʘʷ 6,51Ñ0,20 

ʦʧʳʪʥʘʷ 6,78Ñ0,27 

ʃʝʡʢʦʮʠʪʳ, ʭ1012/ʣ 12,0 (8-16,0) 
ʢʦʥʪʨʦʣʴʥʘʷ 12,48Ñ0,68 

ʦʧʳʪʥʘʷ 11,71Ñ0,72 

ʉʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ 

ʵʨʠʪʨʦʮʠʪʦʚ, ʤʤ/ʯ 
5,5 (2-9) 

ʢʦʥʪʨʦʣʴʥʘʷ 9,38Ñ1,06  

ʦʧʳʪʥʘʷ 8,88Ñ0,64 

 

ʊʘʙʣʠʮʘ 5 ï ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʦʣʦʢʘ ʦʪ ʧʦʜʦʧʳʪʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʇʦʢʘʟʘʪʝʣʴ 

ʉʨʝʜʥʝʝ 

ʥʦʨʤʘʪʠʚʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʌʘʢʪʠʯʝʩʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ 

ʆʪʢʣʦʥʝʥʠʝ ʢ 

ʥʦʨʤʝ, % 

ʂʠʩʣʦʪʥʦʩʪʴ, ʦʊ 17,0 
ʢʦʥʪʨʦʣʴʥʘʷ 16,8 - 1,2 % 

ʦʧʳʪʥʘʷ 17,0 0 % 

ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3 1027 
ʢʦʥʪʨʦʣʴʥʘʷ 1028 + 0,1 % 

ʦʧʳʪʥʘʷ 1027  0 % 

ʉʦʜʝʨʞʘʥʠʝ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, 

ʪʳʩ/ʤʣ 

< 200 

ʢʦʥʪʨʦʣʴʥʘʷ < 400 ʚ 2 ʨʘʟʘ 

ʦʧʳʪʥʘʷ < 200 0 % 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, 

% 
Ó 2,8 

ʢʦʥʪʨʦʣʴʥʘʷ 2,8 0 % 

ʦʧʳʪʥʘʷ 2,8 0 % 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3 ʩʣʝʜʫʝʪ, ʯʪʦ 

ʥʘ ʬʦʥʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʥʠʞʝʥʠʝ ʚ 

ʢʨʦʚʠ ʩʚʠʥʦʤʘʪʦʢ ʛʝʤʘʪʦʢʨʠʪʘ ʠ 

ʛʝʤʦʛʣʦʙʠʥʘ: ʥʘ 13,55-15,97 % ʠ 5,11-6,87 

% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʢʘʢ ʜʦ ʣʝʯʝʥʠʝ, ʪʘʢ ʠ ʧʦʩʣʝ ʢʫʨʩʘ ʪʝʨʘʧʠʠ 

ʟʥʘʯʝʥʠʷ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʩʥʠʞʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʦ 

ʢʦʪʦʨʦʡ ʩʫʜʠʣʠ ʧʦ ʫʨʦʚʥʶ ʣʝʡʢʦʮʠʪʦʚ. ʋ 

ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʩʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʩʥʠʟʠʣʦʩʴ ʥʘ 26,24 

%, ʦʧʳʪʥʦʡ ï ʥʘ 31,63 %. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʠ ʛʦʨʤʦʥʘʣʴʥʘʷ 

ʪʝʨʘʧʠʷ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʩʥʠʞʝʥʠʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʘʡʥʠʣʘ.  

ʅʘʙʣʶʜʘʣʠ ʜʠʥʘʤʠʢʫ ʩʥʠʞʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ, ʪʘʢʞʝ 

ʫʢʘʟʳʚʘʶʱʫʶ ʥʘ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʊʘʢ, ʚ ʢʨʦʚʠ 

ʩʚʠʥʦʤʘʪʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʢʦʨʦʩʪʴ 

ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʩʥʠʟʠʣʘʩʴ ʥʘ 6,25 %, 

ʦʧʳʪʥʦʡ ï ʥʘ 12,34 %. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʰʘʣ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʥʘ 4,22 %. 
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ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʦʜʦʧʳʪʥʳʭ 

ʩʚʠʥʦʤʘʪʦʢ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ 

ʞʠʚʦʪʥʳʭ, ʧʨʦʚʝʜʝʥʥʦʝ ʯʝʨʝʟ ʜʚʝ ʥʝʜʝʣʠ 

ʧʦʩʣʝ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ, ʧʦʢʘʟʘʣʦ ʦʪʩʫʪʩʪʚʠʝ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ 

ʢʘʪʘʨʘʣʴʥʳʡ ʤʘʩʪʠʪ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʤʦʣʦʢʘ ʦʪ ʧʦʜʦʧʳʪʥʳʭ 

ʩʚʠʥʦʤʘʪʦʢ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʝʢʨʝʪʘ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʫ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʦʪʢʣʦʥʝʥʠʡ ʥʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʚʠʥʦʚʦʜʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚʳʷʚʣʝʥʠʝ ʩʚʠʥʦʤʘʪʦʢ, 

ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʳʤ ʤʘʩʪʠʪʦʤ ʩʦʩʪʘʚʠʣʦ 

32,18 % ʩʨʝʜʠ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʤʘʩʪʠʪʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ, 

ʛʦʨʤʦʥʘʣʴʥʦʡ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʪʝʨʘʧʠʠ ʧʨʠ ʢʘʪʘʨʘʣʴʥʦʤ ʤʘʩʪʠʪʝ ʩʚʠʥʝʡ 

ʜʘʝʪ ʚʳʨʘʞʝʥʥʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ, ʧʨʠʤʝʥʝʥʠʝ ʘʡʥʠʣʘ ʩʦʢʨʘʱʘʝʪ 

ʵʪʦʪ ʧʝʨʠʦʜ ʚ 1,55 ʨʘʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʜʠʥʘʤʠʢʫ ʢʣʠʥʠʢʦ-ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʘʪʫʩʘ ʩʚʠʥʝʡ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʣʝʯʝʥʠʶ 

ʧʨʠ ʢʘʪʘʨʘʣʴʥʦʤ ʤʘʩʪʠʪʝ. ʅʘ ʬʦʥʝ 

ʣʝʯʝʥʠʷ, ʩʭʝʤʘ ʢʦʪʦʨʦʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʥʝʩʪʝʨʦʠʜʥʦʛʦ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʘʡʥʠʣʘ 

ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʘʤʦʢʩʠʣʦʥʛʦʤ 150, 

ʦʢʩʠʪʦʮʠʥʦʤ ʠ ʧʝʨʢʫʪʘʥʦʤ ʦʪʤʝʯʝʥʦ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʣʝʡʢʦʮʠʪʦʚ 

ʚ ʢʨʦʚʠ ʩʚʠʥʦʤʘʪʦʢ ʥʘ 31,63 % ʠ ʩʢʦʨʦʩʪʠ 

ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ï ʥʘ 12,34 %. 
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ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠ ̫ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʩʭʝʤ ʣʝʯʝʥʠʷ ʩʚʠʥʦʤʘʪʦʢ 

ʧʨʠ ʢʘʪʘʨʘʣʴʥʦʤ ʤʘʩʪʠʪʝ ï ʧʨʠʤʝʥʝʥʠʝ ʘʡʥʠʣʘ ʥʘ ʬʦʥʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ, ʛʦʨʤʦʥʘʣʴʥʦʡ 

ʪʝʨʘʧʠʠ ʠ ʩʘʥʠʪʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʩʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʚʠʥʦʚʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʳʷʚʣʝʥʠʝ ʩʚʠʥʦʤʘʪʦʢ, ʙʦʣʴʥʳʭ 

ʢʘʪʘʨʘʣʴʥʳʤ ʤʘʩʪʠʪʦʤ ʩʦʩʪʘʚʠʣʦ 32,18 % ʩʨʝʜʠ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʤʘʩʪʠʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ, ʛʦʨʤʦʥʘʣʴʥʦʡ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ 

ʧʨʠ ʢʘʪʘʨʘʣʴʥʦʤ ʤʘʩʪʠʪʝ ʩʚʠʥʝʡ ʜʘʝʪ ʚʳʨʘʞʝʥʥʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʧʨʠʤʝʥʝʥʠʝ 

ʘʡʥʠʣʘ ʩʦʢʨʘʱʘʝʪ ʵʪʦʪ ʧʝʨʠʦʜ ʚ 1,55 ʨʘʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʠʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʢʣʠʥʠʢʦ-ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʩʚʠʥʝʡ, ʧʦʜʚʝʨʛʥʫʪʳʭ 

ʣʝʯʝʥʠʶ ʧʨʠ ʢʘʪʘʨʘʣʴʥʦʤ ʤʘʩʪʠʪʝ. ʅʘ ʬʦʥʝ ʣʝʯʝʥʠʷ, ʩʭʝʤʘ ʢʦʪʦʨʦʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʥʝʩʪʝʨʦʠʜʥʦʛʦ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʘʡʥʠʣʘ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʘʤʦʢʩʠʣʦʥʛʦʤ 150, ʦʢʩʠʪʦʮʠʥʦʤ ʠ ʧʝʨʢʫʪʘʥʦʤ ʦʪʤʝʯʝʥʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʩʚʠʥʦʤʘʪʦʢ ʥʘ 31,63 % ʠ ʩʢʦʨʦʩʪʠ ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ï ʥʘ 12,34 %. 

 

EVALUATION OF THE EFFECTIVENESS OF TREATMENT OF SOWS FOR CATARRHAL 

MASTITIS 

 

Naumova O.V., Maksimovich D.M., Zhuravel N.A. 

Summary 

 

The aim of the research was to compare the treatment regimens of sows with catarrhal 

mastitis ï the use of ainil against the background of antibacterial, hormonal therapy and sanitary 

treatment of the skin of the nipples. The results of the analysis showed that in the conditions of the 

industrial pig breeding complex, the detection of sows with catarrhal mastitis amounted to 32.18% 

of the total number of registered mastitis. The use of antibacterial, hormonal and anti-inflammatory 

therapy for catarrhal mastitis in pigs gives a pronounced therapeutic effect, the use of ainil reduces 

this period by 1.55 times. As a result of the research, a positive dynamics of the clinical and 

hematological status of pigs treated for catarrhal mastitis was revealed. Against the background of 

treatment, the scheme of which provides for the use of the nonsteroidal anti-inflammatory drug 

ainila in combination with amoxilong 150, oxytocin and percutane, a more pronounced decrease in 

the level of leukocytes in the blood was noted. 
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ɽʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʘʣʦʚʳʡ 

ʩʙʦʨ ʟʝʨʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʈʌ). ʇʦ ʜʘʥʥʳʤ ʄʠʥʩʝʣʴʭʦʟʘ 

ʈʌ 2022 ʛʦʜ ʙʳʣ ʨʝʢʦʨʜʥʳʤ ʧʦ 

ʩʦʙʨʘʥʥʦʤʫ ʫʨʦʞʘʶ, ʥʘʤʦʣʦʯʝʥʦ 153,8 

ʤʣʥ ʪʦʥʥ ʟʝʨʥʦʚʳʭ, ʠʟ ʢʦʪʦʨʳʭ ʧʰʝʥʠʮʳ 

ʙʦʣʝʝ 104 ʤʣʥ ʪʦʥʥ [2]. ɺ 2023 ʛʦʜʫ ʧʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ ʄʠʥʩʝʣʴʭʦʟʘ 

ʈʌ ʙʫʥʢʝʨʥʳʡ ʥʘʤʦʣʦʪ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣ 151 

ʤʣʥ ʪʦʥʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʰʝʥʠʮʳ ʦʢʦʣʦ 99 

ʤʣʥ ʪʦʥʥ. ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʣʦʩʴ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʢʫʣʴʪʫʨ 

ï ʨʠʩʘ ʠ ʛʨʝʯʠʭʠ. ɺʘʣʦʚʳʡ ʩʙʦʨ ʨʠʩʘ 

ʧʨʝʚʳʰʘʝʪ 1,1 ʤʣʥ ʪʦʥʥ, ʯʪʦ ʥʘ 24 % ʚʳʰʝ 

ʫʨʦʚʥʷ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ. ɻʨʝʯʠʭʠ 

ʥʘʤʦʣʦʯʝʥʦ 1,6 ʤʣʥ ʪʦʥʥ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʥʘʠʚʳʩʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦ ʜʘʥʥʦʡ 

ʢʫʣʴʪʫʨʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ [3].  

ʍʨʘʥʝʥʠʝ ʟʝʨʥʘ ï ʵʪʦ ʥʝʦʪʲʝʤʣʝʤʘʷ 

ʯʘʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ɿʝʨʥʦ 

ʟʣʘʢʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, 

ʫʥʠʢʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʝʛʦ 

ʭʨʘʥʝʥʠʷ ʤʦʛʫʪ ʜʣʠʪʴʩʷ ʜʦ 8 ʣʝʪ ʙʝʟ 

ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ: 

ʩʦʙʣʶʜʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ï 

ʜʦʟʨʝʚʘʥʠʝ; ʜʦʚʝʜʝʥʠʝ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʜʦ ʙʘʟʠʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʢʦʥʜʠʮʠʡ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʝʨʥʘ; ʧʦʜʛʦʪʦʚʢʘ ʤʝʩʪ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ï 

ʧʨʦʚʝʜʝʥʠʝ ʛʘʟʘʮʠʠ ʟʝʨʥʦʭʨʘʥʠʣʠʱ ʠ 

ʩʠʣʦʩʦʚ.  

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʢʦʣʦ 60 

% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʤʦʱʥʦʩʪʝʡ 

ʟʝʨʥʦʭʨʘʥʠʣʠʱ ʦʪʚʝʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʭʨʘʥʝʥʠʶ ʟʝʨʥʘ. 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ 

ʦʪʤʝʯʝʥʘ ʧʨʦʙʣʝʤʘ ʥʝʭʚʘʪʢʠ 

ʟʝʨʥʦʭʨʘʥʠʣʠʱ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʩʪ ʭʨʘʥʝʥʠʷ ʠ 

ʟʝʨʥʦʭʨʘʥʠʣʠʱ ʚ ʋʨʘʣʴʩʢʦʤ (42 %), 

ʖʞʥʦʤ (49 %), ʇʨʠʚʦʣʞʩʢʦʤ (57 %) ʠ 

ʉʠʙʠʨʩʢʦʤ (58 %) ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ. ʉ 

ʫʯʝʪʦʤ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʘʥʘ 

ʜʦʣʛʦʩʨʦʯʥʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ 

ʟʝʨʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʦ 2035 ʛʦʜʘ, ʫʪʚʝʨʞʜʝʥʥʘʷ 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 

10.08.2019 ̄  17986-ʨ (ʨʝʜ. ʦʪ 13.03.2024) 

[8]. 

ɺ 2023 ʛʦʜʫ ʚ ʧʝʨʠʦʜ ʧʨʠʝʤʢʠ 

ʥʦʚʦʛʦ ʫʨʦʞʘʷ ʧʦ ʦʩʥʦʚʥʳʤ ʤʝʩʪʘʤ 

ʭʨʘʥʝʥʠʷ (ʵʣʝʚʘʪʦʨʳ ʠ ʭʣʝʙʥʳʝ ʙʘʟʳ), 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʝʨʝʭʦʜʷʱʠʝ ʦʩʪʘʪʢʠ ʟʝʨʥʘ 

ʫʨʦʞʘʷ 2022 ʛʦʜʘ. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʥʝ 

ʧʦʟʚʦʣʠʣʘ ʚ ʧʣʘʥʦʚʦʤ ʨʝʞʠʤʝ ʧʨʦʚʝʩʪʠ 

ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʜʛʦʪʦʚʢʝ 

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʦʩʥʦʚʥʳʭ ʤʝʩʪ ʭʨʘʥʝʥʠʷ 

(ʟʘʯʠʩʪʢʘ, ʛʘʟʘʮʠʷ ʠ ʪ.ʜ.). ʂʨʫʧʥʳʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʫʶ 

ʪʝʭʥʦʣʦʛʠʶ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʚ ʫʩʪʘʥʦʚʢʘʭ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʠʧʘ, ʟʘʛʨʫʞʘʷ ʟʝʨʥʦ ʚ 

ʩʠʣʦʙʝʛʠ (ʈʠʩʫʥʦʢ 1).  

ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʭʨʘʥʝʥʠʷ 

ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠʰʣʘ ʢ 

ʥʘʤ ʠʟ ʉʐɸ ʠ ɸʨʛʝʥʪʠʥʳ.  

ʇʝʨʚʳʝ ʦʬʠʮʠʘʣʴʥʳʝ ʟʘʷʚʣʝʥʠʷ ʦ 

ʚʥʝʜʨʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʚ 

ʩʠʣʦʙʝʛʘʭ ʚ ʈʦʩʩʠʠ ʧʦʷʚʠʣʠʩʴ ʚ 2017 ʛʦʜʫ 

ʦʪ ʭʦʣʜʠʥʛʘ ɸʆ çɸʛʨʦɻʘʨʜè ʠ çʉʶʢʜʝʥè, 

ʧʦʤʠʤʦ ʵʪʦʛʦ ʩʚʦʠ ʢʦʤʤʝʥʪʘʨʠʠ ʧʦ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʘʚʘʣʠ 

ʜʨʫʛʠʝ ʢʦʤʧʘʥʠʠ [4, 6]. ʂʨʫʧʥʳʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪ ʜʘʥʥʳʡ ʩʧʦʩʦʙ 

ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ, ʜʝʣʷʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ [1, 5]. 

ʉʪʨʘʥʘʤʠ-ʧʦʩʪʘʚʱʠʢʘʤʠ ʩʠʣʦʙʝʛʦʚ 

ʚ ʥʘʰʫ ʩʪʨʘʥʫ ʷʚʣʷʶʪʩʷ: ʂʠʪʘʡʩʢʘʷ 

ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ (ʬʠʨʤʘ çFARM S&G 

BAGè), ɸʨʛʝʥʪʠʥʘ (ʬʠʨʤʘ  çPlastar 

Silobolsa Premiumè), ɹʨʘʟʠʣʠʷ (ʬʠʨʤʘ 

çPACIFILè) ʠ ʜʨʫʛʠʝ. ɺ ʚʠʜʫ ʚʳʩʦʢʦʛʦ 

ʩʧʨʦʩʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʠʣʦʙʝʛʦʚ ʚʝʜʝʪʩʷ ʠ ʚ 

ʈʦʩʩʠʠ, ʆʆʆ çʇʉʂ ɻʝʦʜʦʨè ʟʘʥʠʤʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʦʣʠʤʝʨʥʳʭ ʨʫʢʘʚʦʚ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, çɸɻʈʆɹɽɻè 

ʊʋ 222130-086-75957906. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʦʮʝʩʩ ʟʘʪʘʨʠʚʘʥʠʷ ʟʝʨʥʘ ʚ ʩʠʣʦʙʝʛʠ  

 

ʉʠʣʦʙʝʛʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʦʜʥʦʨʘʟʦʚʳʝ ʪʨʸʭʩʣʦʡʥʳʝ ʧʦʣʠʤʝʨʥʳʝ 

ʙʝʩʰʦʚʥʳʝ ʧʘʢʝʪʳ ʩ ʜʚʫʤʷ ʦʪʢʨʳʪʳʤʠ 

ʢʦʥʮʘʤʠ. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʠ ʢʦʨʤʦʚ (ʩʝʥʘʞ ʠ ʢʦʨʥʘʞ). 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʩʠʣʦʙʝʛʘ 60-75 ʤʝʪʨʦʚ, ʧʨʠ 

ʟʘʛʨʫʟʢʝ ʝʛʦ ʟʝʨʥʦʤ ʧʰʝʥʠʮʳ ʩʨʝʜʥʷʷ 

ʚʤʝʩʪʠʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 220 ʪʦʥʥ [7, 10]. 

ʇʨʠ ʭʨʘʥʝʥʠʠ ʟʝʨʥʘ ʚ ʩʠʣʦʙʝʛʘʭ 

ʠʩʧʦʣʴʟʫʶʪ 2 ʩʭʝʤʳ. ʇʦ ʧʝʨʚʦʡ ʩʭʝʤʝ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʧʨʦʮʝʜʫʨʦʡ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʨʘʙʦʪʢʘ ʟʝʨʥʘ ʩ 

ʜʦʚʝʜʝʥʠʝʤ ʝʛʦ ʜʦ ʙʘʟʠʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

(ʩʫʰʢʘ ʠ ʩʦʨʪʠʨʦʚʢʘ ʟʝʨʥʘ). ɺʪʦʨʘʷ ʩʭʝʤʘ 

ʠʩʢʣʶʯʘʝʪ ʧʦʜʨʘʙʦʪʢʫ ʟʝʨʥʘ ʠ ʜʘʞʝ 

ʜʦʧʫʩʢʘʝʪ ʟʘʛʨʫʟʢʫ ʩʠʣʦʙʝʛʘ ʟʝʨʥʦʤ 

ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʚʣʘʞʥʦʩʪʴʶ ʚʳʰʝ 16 

% [1, 10]. ʈʝʟʫʣʴʪʘʪʦʚ ʘʧʨʦʙʘʮʠʠ ʢʘʯʝʩʪʚʘ 

ʟʝʨʥʘ ʧʨʠ ʝʛʦ ʭʨʘʥʝʥʠʠ ʚ ʩʠʣʦʙʝʛʘʭ ʩ 

ʚʣʘʞʥʦʩʪʴʶ ʚʳʰʝ 16 % ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ 

ʥʝ ʥʘʡʜʝʥʦ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʩʦʙʩʪʚʝʥʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʚ 

ʫʩʪʘʥʦʚʢʘʭ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʠʧʘ - 

ʩʠʣʦʙʝʛʘʭ ʚ 2023 ʛʦʜʫ. ʇʣʦʱʘʜʢʘ ʥʘʫʯʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ - ʦʙʲʝʢʪʳ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ 

ʵʢʦʥʦʤʠʢʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

(ɸʇʂ) ʈʦʩʩʠʠ. 

ʀʟʫʯʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʩʧʦʩʦʙʳ 

ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʚ ʫʩʪʘʥʦʚʢʘʭ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʠʧʘ - ʧʦʣʠʤʝʨʥʳʭ 

ʨʫʢʘʚʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 2-ʭ ʬʝʜʝʨʘʣʴʥʳʭ 

ʦʢʨʫʛʦʚ ʈʌ. ʉʦʚʨʝʤʝʥʥʳʝ ʨʝʰʝʥʠʷ ʧʦ 

ʩʧʦʩʦʙʫ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʧʨʠʤʝʥʝʥʳ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ: ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 

ʦʢʨʫʛʝ (ʈʷʟʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʐʘʮʢʠʡ ʨʘʡʦʥ) 

ʠ ʚ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ 

(ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʘʩʣʷʥʠʥʩʢʠʡ 
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ʨʘʡʦʥ), (ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʊʘʣʴʤʝʥʩʢʠʡ 

ʨʘʡʦʥ). 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʝʨʝʜ 

ʟʘʢʣʘʜʢʦʡ ʟʝʨʥʦ ʙʳʣʦ ʧʦʜʨʘʙʦʪʘʥʦ ʥʘ 

ʟʝʨʥʦʦʯʠʩʪʠʪʝʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʩ 

ʜʦʚʝʜʝʥʠʝʤ ʜʦ ʙʘʟʠʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺʩʝ 

ʢʫʣʴʪʫʨʳ, ʟʘʣʦʞʝʥʥʳʝ ʥʘ ʭʨʘʥʝʥʠʝ ʚ 

ʩʠʣʦʙʝʛʠ, ʠʤʝʶʪ ʢʘʪʝʛʦʨʠʶ ï ʥʘ ʢʦʨʤʦʚʳʝ 

ʮʝʣʠ (ʬʫʨʘʞ). ʍʨʘʥʝʥʠʝ ʟʝʨʥʘ 

ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʥʘ ʩʨʦʢ ʜʦ 6-8 ʤʝʩʷʮʝʚ. 

ʉʭʝʤʘ ʟʘʢʣʘʜʢʠ ʟʝʨʥʘ ʥʘ ʭʨʘʥʝʥʠʝ ʚ 

ʩʠʣʦʙʝʛʠ ʧʦ ʨʝʛʠʦʥʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʭʨʘʥʝʥʠʠ ʟʝʨʥʘ ʚ 

ʝʤʢʦʩʪʠ ʩʠʣʦʙʝʛʦʚ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ 

ʙʣʠʟʢʠʝ ʢ ʘʥʘʵʨʦʙʥʳʤ (ʙʝʟ ʜʦʩʪʫʧʘ 

ʢʠʩʣʦʨʦʜʘ) ʚ ʤʝʞʟʝʨʥʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦ 

ʥʘʫʯʥʳʤ ʧʨʠʥʮʠʧʘʤ ʭʨʘʥʝʥʠʷ 

ʅʠʢʠʪʠʥʩʢʦʛʦ. 

ʇʦʩʣʝ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʠ ʢʦʨʧʫʩʘ 

ʩʠʣʦʙʝʛʘ ʟʝʨʥʦʤ, ʚʳʧʦʣʥʷʝʪʩʷ   

ʛʝʨʤʝʪʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʧʫʪʝʤ 

ʩʦʝʜʠʥʝʥʠʷ ʢʨʘʝʚ ʩʠʣʦʙʝʛʘ ʚʨʫʯʥʫʶ. 

ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ ʚ 

ʝʤʢʦʩʪʷʭ ʩʠʣʦʙʝʛʦʚ ʩʦʟʜʘʶʪʩʷ ʘʥʘʵʨʦʙʥʳʝ 

ʫʩʣʦʚʠʷ ʟʘ ʩʯʝʪ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ 

ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʮʝʩʩʘ ʜʳʭʘʥʠʷ ʟʝʨʥʘ. 

ʉʦʙʩʪʚʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʐʘʮʢʦʤ ʨʘʡʦʥʝ ʈʷʟʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʛʜʝ ʟʘʢʣʘʜʢʘ ʟʝʨʥʘ ʥʘ ʭʨʘʥʝʥʠʝ ʚ 

ʩʠʣʦʙʝʛʠ ʚʳʧʦʣʥʝʥʘ ʧʦ ʥʝʩʢʦʣʴʢʠʤ 

ʢʫʣʴʪʫʨʘʤ (ʊʘʙʣʠʮʘ 1). 

ɺ ʄʘʩʣʷʥʠʥʩʢʦʤ ʨʘʡʦʥʝ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʊʘʣʴʤʝʥʩʢʦʤ 

ʨʘʡʦʥʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʟʘʢʣʘʜʢʘ ʟʝʨʥʘ ʥʘ 

ʭʨʘʥʝʥʠʝ ʚ ʩʠʣʦʙʝʛʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʦʜʥʦʡ 

ʢʫʣʴʪʫʨʝ ï ʧʰʝʥʠʮʘ (ʊʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʟʘʢʣʘʜʢʠ ʟʝʨʥʘ ʚ ʩʠʣʦʙʝʛʠ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ 

ʂʫʣʴʪʫʨʘ ʇʝʨʠʦʜ ʟʘʢʣʘʜʢʠ ʥʘ 

ʭʨʘʥʝʥʠʝ, ʤʝʩʷʮ 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, 

ʚʣʘʞʥʦʩʪʴ, % 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʘʨʪʠʠ ʟʝʨʥʘ 

ʇʰʝʥʠʮʘ ʩʝʥʪʷʙʨʴ ï ʦʢʪʷʙʨʴ 12,0-14,0 
ʇʝʨʝʤʝʱʝʥʠʝ ʠʟ ʩʠʣʦʩʘ 

ʵʣʝʚʘʪʦʨʘ 

ʗʯʤʝʥʴ ʩʝʥʪʷʙʨʴ ï ʦʢʪʷʙʨʴ 12,0-14,0 
ʇʝʨʝʤʝʱʝʥʠʝ ʠʟ ʩʢʣʘʜʦʚ 

ʥʘʧʦʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʂʫʢʫʨʫʟʘ ʦʢʪʷʙʨʴ ï ʥʦʷʙʨʴ 14,5-15,0 

ʉʚʝʞʝʫʙʨʘʥʥʦʝ ʟʝʨʥʦ, ʧʦʩʣʝ 

ʜʦʚʝʜʝʥʠʷ ʜʦ ʙʘʟʠʩʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ 

 

ʊʘʙʣʠʮʘ 2 ï ʉʭʝʤʘ ʟʘʢʣʘʜʢʠ ʟʝʨʥʘ ʚ ʩʠʣʦʙʝʛʠ ʚ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ 

ʈʝʛʠʦʥ 
ʇʝʨʠʦʜ ʟʘʢʣʘʜʢʠ ʥʘ 

ʭʨʘʥʝʥʠʝ, ʤʝʩʷʮ 

ʇʦʢʘʟʘʪʝʣʠ 

ʢʘʯʝʩʪʚʘ, 

ʚʣʘʞʥʦʩʪʴ 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʘʨʪʠʠ 

ʟʝʨʥʘ 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ 

ʦʙʣʘʩʪʴ 
ʩʝʥʪʷʙʨʴ ï ʦʢʪʷʙʨʴ 12,0-14,0 

ʇʝʨʝʤʝʱʝʥʠʝ ʠʟ ʩʠʣʦʩʘ 

ʵʣʝʚʘʪʦʨʘ ʠ ʩʢʣʘʜʦʚ 

ʥʘʧʦʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʩʝʥʪʷʙʨʴ ï ʦʢʪʷʙʨʴ 12,0-14,0 

ʉʚʝʞʝʫʙʨʘʥʥʦʝ ʟʝʨʥʦ 

ʧʦʩʣʝ ʜʦʚʝʜʝʥʠʷ ʜʦ 

ʙʘʟʠʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

 

 
ʈʠʩʫʥʦʢ 3 ï ʇʣʦʱʘʜʢʘ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʚ ʩʠʣʦʙʝʛʘʭ                                                                            
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ɺ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʚ 

ʩʠʣʦʙʝʛʘʭ ʧʨʦʚʦʜʠʣʘʩʴ ʜʝʨʘʪʠʟʘʮʠʷ 

ʧʣʦʱʘʜʦʢ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʥʘʨʫʰʝʥʠʷ 

ʠʭ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦ ʚʩʝʤ ʤʝʩʪʘʤ ʭʨʘʥʝʥʠʷ, 

ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʦʙʨʘʙʦʪʦʢ ï ʝʞʝʤʝʩʷʯʥʦ. 

ɼʝʡʩʪʚʫʶʱʠʡ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ 

çʀʥʩʪʨʫʢʮʠʷ ˉ 9-1-80 ʧʦ ʙʦʨʴʙʝ ʩ 

ʚʨʝʜʠʪʝʣʷʤʠ ʭʣʝʙʥʳʭ ʟʘʧʘʩʦʚè ʦʧʠʩʳʚʘʝʪ 

ʧʨʦʮʝʩʩ ʜʝʨʘʪʠʟʘʮʠʠ. ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ 

ʫʢʘʟʘʥʥʦʤʫ ʜʦʢʫʤʝʥʪʫ, ʚʩʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʨʦʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʭʨʘʥʠʣʠʱʘʭ.  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʝʨʘʪʠʟʘʮʠʠ 

ʧʨʠʤʝʥʷʣʠʩʴ ʩʦʚʨʝʤʝʥʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ ʛʨʫʧʧʳ ʢʫʤʘʨʠʥʦʚ. ɺ 

ʎʝʥʪʨʘʣʴʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʦʜʝʥʪʠʮʠʜʥʦʝ ʩʨʝʜʩʪʚʦ ʥʘ 

ʦʩʥʦʚʝ ʘʥʪʠʢʦʘʛʫʣʷʥʪ ʠʟ ʛʨʫʧʧʳ 

ʢʫʤʘʨʠʥʦʚ, ʪʦʨʛʦʚʦʝ ʥʘʟʚʘʥʠʝ 

çʑʝʣʢʫʥʯʠʢè. ɺ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 

ʦʢʨʫʛʝ ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʝʧʘʨʘʪʦʤ 

ʚ ʚʠʜʝ ʧʘʨʘʬʠʥʠʨʦʚʘʥʥʳʭ ʤʠʥʠ-ʙʨʠʢʝʪʦʚ 

ʩ ʚʣʘʛʦʩʪʦʡʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʜʝʡʩʪʚʫʶʱʝʝ 

ʚʝʱʝʩʪʚʦ ʙʨʦʤʘʜʠʦʣʦʥ 0,005 %, ʢʦʪʦʨʳʡ 

ʥʝ ʨʘʩʧʘʜʘʝʪʩʷ ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʦ ï20 

Áʉ. ʊʦʨʛʦʚʦʝ ʥʘʟʚʘʥʠʝ çʂʨʳʩʦʛʦʥè.  

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʜʝʨʘʪʠʟʘʮʠʷ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʣʘʙʦ 

ʵʬʬʝʢʪʠʚʥʘ, ʪʘʢ ʢʘʢ ʧʨʠ ʧʦʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʩʥʠʞʘʝʪʩʷ ʜʝʡʩʪʚʠʝ ʩʨʝʜʩʪʚ ʨʦʜʝʥʪʠʮʠʜʦʚ. 

ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ 

ʨʦʜʝʥʪʠʮʠʜʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʟʠʤʥʝʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʠ ʠʩʢʣʶʯʝʥʠʷ ʟʘʤʝʪʘʥʠʷ 

ʧʨʝʧʘʨʘʪʘ ʩʥʝʛʦʤ, ʘʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʪʠʚʘʥʜʘʣʴʥʳʝ ʣʦʚʫʰʢʠ. 

ʅʘʧʨʠʤʝʨ, çʋʢʨʳʪʠʷ ʜʣʷ ʧʨʠʤʘʥʦʯʥʳʭ 

ʢʦʥʪʝʡʥʝʨʦʚ ʘʥʪʠʚʘʥʜʘʣʴʥʳʝè ʠʣʠ 

ʧʨʠʤʘʥʦʯʥʳʝ ʤʠʥʠ-ʙʨʠʢʝʪʳ ʠ ʜʨʫʛʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʘʨʫʰʘʝʪʩʷ 

ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʩʠʣʦʙʝʛʦʚ 

ʚ ʧʝʨʠʦʜ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʚʠʜʫ ʦʪʢʨʳʪʦʡ 

ʧʣʦʱʘʜʢʠ ʨʘʟʤʝʱʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʤʝʩʪʘ 

ʧʦʚʨʝʞʜʝʥʠʡ ï ʵʪʦ ʤʝʩʪʘ ʧʨʠʣʝʛʘʥʠʷ ʢ 

ʟʝʤʣʝ. ʇʦʚʨʝʞʜʝʥʠʷ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨ 

ʤʝʣʢʠʭ ʦʪʚʝʨʩʪʠʡ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, 

ʥʘʥʝʩʝʥʥʳʝ ʛʨʳʟʫʥʘʤʠ. ʇʨʠ 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʡ ʣʠʢʚʠʜʘʮʠʠ ʫʯʘʩʪʢʘ 

ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʨʘʟʤʝʨʘ ʦʪʚʝʨʩʪʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʤʘʩʩʦʚʦʡ ʨʦʩʩʳʧʠ ʟʝʨʥʘ ʠ ʦʪʩʫʪʩʪʚʠʶ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʩʦʟʜʘʪʴ ʧʦʣʥʫʶ 

ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʧʦʣʠʵʪʠʣʝʥʦʚʦʛʦ ʨʫʢʘʚʘ.

 

 
ʈʠʩʫʥʦʢ 4 ï ʉʠʣʦʙʝʛ, ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʮʝʣʦʩʪʥʦʩʪʠ                                                                               

 

ʇʪʠʮʳ ʪʘʢʞʝ ʥʘʥʦʩʷʪ ʧʦʚʨʝʞʜʝʥʠʷ 

ʩʠʣʦʙʝʛʘʤ, ʭʘʨʘʢʪʝʨ ʧʦʚʨʝʞʜʝʥʠʷ ï ʤʝʣʢʠʝ 

ʦʪʚʝʨʩʪʠʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ.  ʅʘʨʫʰʝʥʠʝ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ 

ʨʦʩʩʳʧʠ ʟʝʨʥʘ, ʥʦ ʠ ʧʨʠʚʣʝʢʘʝʪ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʧʪʠʮ, ʛʨʳʟʫʥʦʚ ʠ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʭʠʱʥʳʭ ʟʚʝʨʝʡ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ï ʣʠʩ, ʢʦʪʦʨʳʝ ʦʭʦʪʷʪʩʷ ʥʘ 

ʛʨʳʟʫʥʦʚ. 

ʆʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%BC%D0%B0%D1%80%D0%B8%D0%BD
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ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʛʝʨʤʝʪʠʯʥʦʩʪʠ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʩʠʣʦʙʝʛʦʚ ï ʵʪʦ ʨʝʛʫʣʷʨʥʳʡ 

ʦʩʤʦʪʨ ʧʣʦʱʘʜʦʢ ʩ ʨʘʟʤʝʱʝʥʥʳʤʠ 

ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʠʧʘ 

(ʈʠʩʫʥʦʢ 4).  ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʜʝʬʝʢʪʦʚ ʚ 

ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʚʨʝʞʜʸʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʫʪʝʤ ʟʘʢʣʝʠʚʘʥʠʷ 

ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʦʪʚʝʨʩʪʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʩʢʦʪʯʝʤ ʠʣʠ 

ʘʥʘʣʦʛʠʯʥʳʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʣʝʜʫʝʪ 

ʚʢʣʶʯʠʪʴ ʚ ʧʨʦʛʨʘʤʤʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʤʦʥʠʪʦʨʠʥʛ ʮʝʣʦʩʪʥʦʩʪʠ ʠ 

ʩʦʩʪʦʷʥʠʷ ʫʩʪʘʥʦʚʦʢ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʪʠʧʘ ʥʘ ʚʝʩʴ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ. 

ʄʦʥʠʪʦʨʠʥʛ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʥʝ ʨʝʞʝ 1-ʛʦ ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʩ 

ʩʦʩʪʘʚʣʝʥʠʝʤ ʘʢʪʘ ʦʩʤʦʪʨʘ.  

ʀʟ-ʟʘ ʧʦʩʪʫʧʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠ 

ʚʦʜʳ ʚ ʤʝʞʟʝʨʥʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʯʝʨʝʟ 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʦʪʚʝʨʩʪʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ 

ʩʠʣʦʙʝʛʘ ʥʘʨʫʰʘʶʪʩʷ ʘʥʘʵʨʦʙʥʳʝ ʫʩʣʦʚʠʷ 

ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ, ʯʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʚʝʜʝʪ 

ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢʦʝ ʭʨʘʥʝʥʠʝ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-

ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʪʝʨʷʤ, ʘ ʪʘʢʞʝ ʫʩʣʦʞʥʷʝʪ 

ʧʨʦʮʝʩʩ ʨʘʩʪʘʨʠʚʘʥʠʷ ʩʠʣʦʙʝʛʘ ʧʦʩʣʝ 

ʟʠʤʥʝʛʦ ʭʨʘʥʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤʠ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʝʨʘʪʠʚʥʦ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʩʠʣʦʙʝʛʦʚ ʠ 

ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ 

ʭʨʘʥʷʱʝʡʩʷ ʧʨʦʜʫʢʮʠʠ ʩ ʦʪʙʦʨʦʤ ʧʨʦʙ ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʝʨʥʘ.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʝʭʥʦʣʦʛʠʷ ʭʨʘʥʝʥʠʷ 

ʟʝʨʥʘ ʚ ʫʩʪʘʥʦʚʢʘʭ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʠʧʘ 

(ʩʠʣʦʙʝʛʘʭ) ʙʝʟ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʈʌ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʠ ʉʠʙʠʨʩʢʦʤ 

ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ 

ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʩʠʣʦʙʝʛʘʭ ʧʦ ʧʨʠʯʠʥʝ 

ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʆʩʥʦʚʥʦʡ ʫʱʝʨʙ ʮʝʣʦʩʪʥʦʩʪʠ ʩʠʣʦʙʝʛʦʚ 

ʥʘʥʦʩʷʪ ʛʨʳʟʫʥʳ, ʭʠʱʥʳʝ ʞʠʚʦʪʥʳʝ ʠ 

ʧʪʠʮʳ.  

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʝʨʝʜ 

ʟʘʢʣʘʜʢʦʡ ʟʝʨʥʘ ʥʘ ʭʨʘʥʝʥʠʝ ʚ ʩʠʣʦʙʝʛʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʧʣʦʱʘʜʢʫ 

ʨʘʟʤʝʱʝʥʠʷ: ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʙʫʬʝʨʥʫʶ 

ʟʦʥʫ ʩ ʷʜʦʚʠʪʳʤʠ ʧʨʠʤʘʥʢʘʤʠ ʠ 

ʣʦʚʫʰʢʘʤʠ ʜʣʷ ʛʨʳʟʫʥʦʚ. ɽʞʝʤʝʩʷʯʥʦ 

ʤʝʥʷʪʴ ʨʦʜʝʥʪʠʮʠʜʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʛʨʳʟʫʥʦʚ. 

ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʠʣʦʙʝʛʦʚ ʩ ʭʨʘʥʷʱʠʤʩʷ ʚ 

ʥʠʭ ʟʝʨʥʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʩʨʦʯʥʦ 

ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʦʪʚʝʨʩʪʠʷ.  

ʉʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʪʙʦʨ ʧʨʦʙ ʟʝʨʥʘ ʠʟ 

ʩʠʣʦʙʝʛʦʚ ʩ ʥʘʨʫʰʝʥʥʦʡ ʮʝʣʦʩʪʥʦʩʪʴʶ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʟʝʨʥʦʚʦʡ ʧʨʦʙʦʦʪʙʦʨʥʠʢ, ʣʠʙʦ ʨʫʯʥʦʡ 

ʧʨʦʙʦʦʪʙʦʨʥʠʢ ʜʣʷ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ 

[9]. 

ʇʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʧʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʪʝʨʷʤ 

ʟʝʨʥʘ ʚ ʩʠʣʦʙʝʛʘʭ. 
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ɸʂʊʋɸʃʔʅʓɽ ʇʈʆɹʃɽʄʓ ʍʈɸʅɽʅʀʗ ɿɽʈʅɸ ɺ ʉʀʃʆɹɽɻɸʍ ʅɸ ʊɽʈʈʀʊʆʈʀʀ 

ʈʆʉʉʀʀ 

 

ʅʦʚʠʢʦʚʘ ɸ.ɺ., ʐʫʙʠʥʘ ɽ.ɻ., ʅʫʨʣʳʛʘʷʥʦʚʘ ɻ.ɸ 

ʈʝʟʶʤʝ 

 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʳ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʚ ʘʥʘʵʨʦʙʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚ ʫʩʪʘʥʦʚʢʘʭ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʠʧʘ (ʩʠʣʦʙʝʛʘʭ) ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʚ 

ʸʤʢʦʩʪʠ ʧʦ ʥʘʫʯʥʳʤ ʧʨʠʥʮʠʧʘʤ ʭʨʘʥʝʥʠʷ ʧʦ ʅʠʢʠʪʠʥʩʢʦʤʫ. ɺ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʈʦʩʩʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʚʳʷʚʣʝʥʳ 

ʧʨʦʙʣʝʤʳ ʧʨʠ ʭʨʘʥʝʥʠʠ ʟʝʨʥʘ ʚ ʫʩʪʘʥʦʚʢʘʭ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʠʧʘ, ʩʥʠʞʘʶʱʝʝ ʝʛʦ ʢʘʯʝʩʪʚʦ 

ï ʵʪʦ ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʠʵʪʠʣʝʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʛʨʳʟʫʥʘʤʠ ʠ ʧʪʠʮʘʤʠ, 

ʚʳʟʳʚʘʶʱʠʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʦʩʪʫʧ ʢʠʩʣʦʨʦʜʘ ʠ ʚʦʜʳ ʚ ʤʝʞʟʝʨʥʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʪʝʨʴ. ɼʝʨʘʪʠʟʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʛʦ ʭʨʘʥʝʥʠʷ ʩʠʣʦʙʝʛʦʚ ʠʤʝʶʪ ʥʠʟʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʭʨʘʥʷʱʝʛʦʩʷ ʚ ʩʠʣʦʙʝʛʘʭ. ʉʜʝʣʘʥʳ 

ʚʳʚʦʜʳ ʠ ʜʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʚ ʫʩʪʘʥʦʚʢʘʭ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʪʠʧʘ. 

 

ACTUAL PROBLEMS OF GRAIN STORAGE IN SILOS IN RUSSIA 

 

Novikova A.V., Shubina E.G., Nurlygayanova G.A. 

Summary 

 

 The purpose of the work is to study the possibilities and problems of storing grain in 

anaerobic conditions in non-stationary type installations (silobegs) by creating tightness in a 

container according to the scientific principles of Nikitinsky storage. In various climatic conditions 

of Russia on the territory of the Central and Siberian Federal Districts, problems have been 

identified when storing grain in nonïstationary installations, reducing its quality is a violation of the 

integrity of the ethylene structure by rodents and birds, causing further access of oxygen and water 

to the intergranular space, which contributes to an increase in quantitative and qualitative losses. 

Deratization measures carried out in conditions of open storage of silos have low efficiency in 

winter. It should be noted that currently there is no unified quality control system for grain stored in 

silos. Conclusions are drawn and suggestions are made to optimize grain storage in non-stationary 

installations.
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ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʃɽʏɽʅʀʗ ʊɽʃʗʊ, ɹʆʃʔʅʓʍ ʅɽʉʇɽʎʀʌʀʏɽʉʂʆʁ 

ɹʈʆʅʍʆʇʅɽɺʄʆʅʀɽʁ ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ʂʆʄʇʃɽʂʉʅʆɻʆ ʉʈɽɼʉʊɺɸ 

ʉʌɸɻʅʆʉɸʅ 

 

ʅʦʚʦʩʝʣʦʚ ʆ.ʅ. ï ʘʩʧʠʨʘʥʪ 3-ʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ 

 

ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷ, ʪʝʣʷʪʘ, ʉʬʘʛʥʦʩʘʥ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

Keywords: bronchopneumonia, calves, Sphagnosan, therapeutic efficacy, hematological 

examination 

 

ɹʨʦʥʭʦʧʥʝʚʤʦʥʠʠ, ʢʘʢ ʦʜʥʠ ʠʟ 

ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʘʪʦʣʦʛʠʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʯʘʱʝ ʚʩʝʛʦ 

ʧʦʨʘʞʘʶʪ ʪʝʣʷʪ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʜʦ 30 % ʦʪ 

ʦʙʱʝʛʦ ʧʦʛʦʣʦʚʴʷ, ʠ ʧʨʦʷʚʣʷʶʪʩʷ 

ʚʷʣʦʩʪʴʶ, ʫʭʫʜʰʝʥʠʝʤ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʩʥʠʞʝʥʠʝʤ ʧʠʱʝʚʦʡ ʚʦʟʙʫʜʠʤʦʩʪʠ, 

ʠʩʪʝʯʝʥʠʷʤʠ ʠʟ ʥʦʩʦʚʳʭ ʭʦʜʦʚ, 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ. ʆ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠ 

ʜʘʥʥʳʝ ʥʝʢʦʪʦʨʳʭ ʫʯʸʥʳʭ [4, 5], ʢʦʪʦʨʳʝ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʦʩʪʨʦʡ ʠ ʧʦʜʦʩʪʨʦʡ ʬʦʨʤʝ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ. ʇʦ ʜʘʥʥʳʤ [1, 5] ʦʜʥʠʤ 

ʠʟ ʯʘʩʪʳʭ ʩʠʤʧʪʦʤʦʚ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ 

ʷʚʣʷʝʪʩʷ ʠ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʦ ʩʪʦʨʦʥʳ 

ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʠʩʧʳʪʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʉʬʘʛʥʦʩʘʥ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʣʠʥʠʯʝʩʢʠ 

ʙʦʣʴʥʳʭ ʦʩʪʨʦʡ ʢʘʪʘʨʘʣʴʥʦʡ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʪʝʣʷʪʘʭ ʯʝʨʥʦ-ʧʝʩʪʨʦʡ 

ʧʦʨʦʜʳ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ 3 ʛʨʫʧʧʳ ʪʝʣʷʪ ʚ ʚʦʟʨʘʩʪʝ 

3-ʭ ʤʝʩʷʮʝʚ, ʞʠʚʦʡ ʤʘʩʩʦʡ ʚ ʩʨʝʜʥʝʤ 

89,5Ñ0,5 ʠ 92,5Ñ0,4 ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ 8 

ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ. ʃʝʯʝʥʠʝ ʪʝʣʷʪ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʦʩʣʝ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʫ ʥʠʭ ʜʠʘʛʥʦʟʘ, ʧʨʠ ʵʪʦʤ 

ʫʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʙʳʣʠ 

ʠʜʝʥʪʠʯʥʳʤʠ. 

ʊʝʣʷʪʘʤ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪ 

ʌʣʦʨʠʜʦʢʩ ʚ ʜʦʟʝ 12,0 ʤʣ (50 ʤʛ ʥʘ 7,5 ʢʛ 

ʞʠʚʦʡ ʤʘʩʩʳ) ʥʘ ʦʜʥʦ ʞʠʚʦʪʥʦʝ ʚ ʨʘʟʥʳʝ 

ʤʝʩʪʘ, 1 ʨʘʟ ʚ ʩʫʪʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 10 

ʜʥʝʡ; ʕʣʝʦʚʠʪ 2,0 ʤʣ ʥʘ ʞʠʚʦʪʥʦʝ, 1 ʨʘʟ ʚ 

7 ʜʥʝʡ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʷʚʣʷʣʦʩʴ ʛʨʫʧʧʦʡ 

ʩʨʘʚʥʝʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʝʣʷʪʘʤ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʦʜʠʣʠ 

ʢʦʤʧʣʝʢʩʥʦʝ ʩʨʝʜʩʪʚʦ ʉʬʘʛʥʦʩʘʥ ʚ ʜʦʟʝ 

0,2 ʤʣ/ʢʛ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5 

ʜʥʝʡ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʷʚʣʷʣʘʩʴ ʠʥʪʘʢʪʥʦʡ ʠ 

ʩʣʫʞʠʣʘ ʠʩʪʦʯʥʠʢʦʤ ʨʝʬʝʨʝʥʩʥʳʭ 

ʟʥʘʯʝʥʠʡ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʨʦʚʠ.  

ʊʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʮʝʥʠʚʘʣʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩʨʦʢʦʚ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ 

ʩʠʤʧʪʦʤʦʚ ʦʩʪʨʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʚ 

ʨʘʟʥʳʭ ʛʨʫʧʧʘʭ, ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʪʝʣʷʪ.  

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʞʠʚʦʪʥʳʭ ʚ ʦʧʳʪ 

ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ ʚ 

ʦʙʝʠʭ ʛʨʫʧʧʘʭ: ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʫʛʥʝʪʝʥʥʦʝ, ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʘʷ ʧʠʱʝʚʘʷ 

ʚʦʟʙʫʜʠʤʦʩʪʴ, ʤʘʣʦʧʦʜʚʠʞʥʦʩʪʴ, 

ʰʝʨʩʪʥʳʡ ʧʦʢʨʦʚ ʚʟʲʝʨʦʰʝʥ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʪʝʣʘ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 0,5-1,0 0ʉ, ʜʳʭʘʥʠʝ 

ʙʨʶʰʥʦʛʦ ʪʠʧʘ, ʫʯʘʱʝʥʥʦʝ, ʦʪʤʝʯʘʣʠʩʴ 

ʠʩʪʝʯʝʥʠʷ ʠʟ ʥʦʩʦʚʳʭ ʭʦʜʦʚ ʩʝʨʦʟʥʦ-

ʢʘʪʘʨʘʣʴʥʦʛʦ ʠʣʠ ʢʘʪʘʨʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʯʘʩʪʳʡ ʠ ʩʫʭʦʡ ʢʘʰʝʣʴ, ʞʝʩʪʢʦʝ 

ʚʝʟʠʢʫʣʷʨʥʦʝ ʜʳʭʘʥʠʝ ʠ ʭʨʠʧʳ ʧʨʠ 

ʘʫʩʢʫʣʴʪʘʮʠʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ɺʳʷʚʣʝʥʠʝ 

ʙʦʣʴʥʳʭ ʪʝʣʷʪ ʠ ʠʭ ʜʠʘʛʥʦʩʪʠʢʫ 

ʧʨʦʚʦʜʠʣʠ ʩʦʚʤʝʩʪʥʦ ʩ ʚʝʪʝʨʠʥʘʨʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʭʦʟʷʡʩʪʚʘ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʇʨʠ 
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ʝʞʝʜʥʝʚʥʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʦʩʤʦʪʨʝ ʪʝʣʷʪ, 

ʙʦʣʴʥʳʭ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʩʭʝʤ ʣʝʯʝʥʠʷ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʭ ʢʣʠʥʠʯʝʩʢʦʤʫ 

ʚʳʟʜʦʨʦʚʣʝʥʠʶ, ʥʦ ʩʨʦʢʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʠ 

ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʩʠʤʧʪʦʤʦʚ ʙʦʣʝʟʥʠ ʧʦ 

ʛʨʫʧʧʘʤ ʨʘʟʣʠʯʘʣʠʩʴ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ 

ʦʩʥʦʚʥʦʡ ʩʭʝʤʝ ʣʝʯʝʥʠʷ ʚʥʫʪʨʠʤʳʰʝʯʥʦ 

ʚʚʦʜʠʣʠ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʩʨʝʜʩʪʚʦ, ʫʞʝ ʥʘ 

ʯʝʪʚʝʨʪʳʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʪʝʣʷʪ 

ʦʪʤʝʯʘʣʠ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʢʦʨʤʫ ʠ 

ʚʦʜʝ, ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʡ ʢʘʰʝʣʴ, ʥʦ ʪʘʢʠʝ 

ʩʠʤʧʪʦʤʳ ʢʘʢ: ʢʘʪʘʨʘʣʴʥʳʝ ʠ ʩʝʨʦʟʥʦ-

ʢʘʪʘʨʘʣʴʥʳʝ ʠʩʪʝʯʝʥʠʷ ʠʟ ʥʦʩʦʚʳʭ ʭʦʜʦʚ, 

ʤʝʣʢʦʧʫʟʳʨʯʘʪʳʝ ʭʨʠʧʳ ʧʨʠ ʘʫʩʢʫʣʴʪʘʮʠʠ 

ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʟʥʘʯʝʥʠʷʤ. ɺ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ, ʛʜʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʌʣʦʨʠʜʦʢʩ ʠ ʕʣʝʦʚʠʪ, 

ʦʩʥʦʚʥʘʷ ʩʠʤʧʪʦʤʘʪʠʢʘ ʦʩʪʨʦʡ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʙʳʣʘ ʪʘʢʞʝ ʚʳʨʘʞʝʥʘ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ʢʘʢ ʠ ʫ ʪʝʣʷʪ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ, ʙʳʣʘ ʚ ʥʦʨʤʝ.  

ʅʘ ʩʝʜʴʤʳʝ ʩʫʪʢʠ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʫ ʜʚʫʭ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʪʝʣʷʪ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʠʩʪʝʯʝʥʠʷ ʠʟ ʥʦʩʦʚʳʭ 

ʭʦʜʦʚ, ʧʨʠ ʘʫʩʢʫʣʴʪʘʮʠʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ 

ʭʨʠʧʳ ʙʳʣʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʳ. ɺ ʮʝʣʦʤ 

ʪʝʣʷʪʘ ʧʦ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʦʭʦʪʥʦ 

ʧʦʪʨʝʙʣʷʣʠ ʢʦʨʤ ʠ ʚʦʜʫ. ɺ ʛʨʫʧʧʝ 

ʩʨʘʚʥʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ 

ʦʩʪʘʚʘʣʠʩʴ ʙʝʟ ʠʟʤʝʥʝʥʠʡ, ʟʘ ʞʠʚʦʪʥʳʤʠ 

ʙʳʣʦ ʧʨʦʜʦʣʞʝʥʦ ʥʘʙʣʶʜʝʥʠʝ.  

ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʣʥʦʝ 

ʦʪʩʫʪʩʪʚʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ 

ʙʦʣʝʟʥʠ ʦʪʤʝʯʘʣʠ ʫ 6 ʪʝʣʷʪ ʥʘ 9-ʝ ʩʫʪʢʠ, 

ʝʱʝ ʫ ʜʚʫʭ ï ʥʘ 10 ʩʫʪʢʠ ʧʨʦʚʦʜʠʤʦʛʦ 

ʦʧʳʪʘ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ 

ʦʙʱʝʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʣʷʪ 

ʧʦʣʥʦʮʝʥʥʦ ʥʦʨʤʘʣʠʟʦʚʘʣʦʩʴ ʫ ʦʜʥʦʛʦ 

ʪʝʣʝʥʢʘ ʥʘ 9 ʩʫʪʢʠ, ʫ ʜʚʫʭ ʥʘ 10 ʜʝʥʴ 

ʥʘʙʣʶʜʝʥʠʡ, ʝʱʸ ʦʜʠʥ ʪʝʣʝʥʦʢ ʚʳʟʜʦʨʦʚʝʣ 

ʥʘ 11 ʩʫʪʢʠ. ʆʪʩʫʪʩʪʚʠʝ ʩʠʤʧʪʦʤʦʚ 

ʙʦʣʝʟʥʠ ʫ ʦʩʪʘʚʰʠʭʩʷ ʯʝʪʳʨʝʭ ʞʠʚʦʪʥʳʭ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ 12 ʩʫʪʢʠ ʦʪ ʥʘʯʘʣʘ 

ʣʝʯʝʥʠʷ.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʯʝʥʠʷ ʧʦ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 9,3 ʩʫʪʦʢ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ ʢʦʥʪʨʦʣʝ ï 11 ʩʫʪʦʢ. 

ɺʳʟʜʦʨʦʚʣʝʥʠʝ ʧʦ ʛʨʫʧʧʝ ʧʨʠ 

ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ ʢ ʣʝʯʝʥʠʶ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉʬʘʛʥʦʩʘʥʘ ʧʨʦʠʟʦʰʣʦ ʥʘ 

1,7 ʩʫʪʦʢ ʨʘʥʴʰʝ, ʯʝʤ ʫ ʘʥʘʣʦʛʦʚ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʣʴʢʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʌʣʦʨʠʜʦʢʩ ʠ ʚʠʪʘʤʠʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʕʣʝʦʚʠʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʢʦʤʧʣʝʢʩʥʦʝ ʩʨʝʜʩʪʚʦ ʉʬʘʛʥʦʩʘʥ ʚ ʜʦʟʝ 

0,2 ʤʣ ʥʘ ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʳʟʜʦʨʦʚʣʝʥʠʶ ʞʠʚʦʪʥʳʭ, ʩʪʨʘʜʘʶʱʠʭ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʜʳʭʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ, ʦʙʣʘʜʘʝʪ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ɼʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ 

(ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʪʝʣʷʪ ʚ ʜʠʥʘʤʠʢʝ (MÑm; n=8) 

ʇʦʢʘʟʘʪʝʣʴ ʀʥʪʘʢʪʥʘʷ 

ʛʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ  7,64Ñ0,3 5,58Ñ0,26* 5,42Ñ0,41* 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 119,3Ñ2,46 98,2Ñ3,85* 96,2Ñ3,01* 

ɻʝʤʘʪʦʢʨʠʪ, % 36,1Ñ2,42 33,2Ñ2,34 33,6Ñ2,17 

ʉʆʕ, ʤʤ/ʯ  0,92Ñ0,3 2,5Ñ0,6* 2,3Ñ0,4* 

ʃʝʡʢʦʮʠʪʳ, 109/ʣ 7,2Ñ1,3 9,2Ñ1,5* 9,6Ñ1,41* 

ʊʨʦʤʙʦʮʠʪʳ, 109/ʣ 540Ñ4,5 361Ñ13,2* 386Ñ12,3 

12-ʝ ʩʫʪʢʠ ʦʧʳʪʘ 

ʕʨʠʪʨʦʮʠʪʳ, 1012/ʣ  7,4Ñ0,23 6,42Ñ0,21 6,68 Ñ0,34 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 125,0Ñ3,26 114,1Ñ6,73 118,3Ñ4,27 

ɻʝʤʘʪʦʢʨʠʪ, % 38,2Ñ4,2 35,5Ñ5,3 35,2Ñ3,7 

ʉʆʕ, ʤʤ/ʯ  0,98Ñ0,4 1,06Ñ0,7 0,95Ñ0,5 

ʃʝʡʢʦʮʠʪʳ, 109/ʣ 7,3Ñ1,3 7,9Ñ1,3 7,1Ñ2,1 

ʊʨʦʤʙʦʮʠʪʳ, 109/ʣ 525,0Ñ5,3 412,0Ñ8,2* 422,0Ñ6,3* 

ʇʨʠʤʝʯʘʥʠʝ: *ʈÒ0,05 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʪʘʢʪʥʳʤ ʟʥʘʯʝʥʠʷʤ 
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ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 1, ʚ ʥʘʯʘʣʝ 

ʧʨʦʚʦʜʠʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʳ 

ʩʥʠʞʝʥʠʷ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ, 

ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʛʝʤʘʪʦʢʨʠʪʘ ʫ ʪʝʣʷʪ, 

ʙʦʣʴʥʳʭ ʦʩʪʨʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʟʜʦʨʦʚʳʭ 

ʞʠʚʦʪʥʳʭ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ 

ʫʤʝʨʝʥʥʳʡ ʣʝʡʢʦʮʠʪʦʟ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʉʆʕ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ. 

ʊʘʢ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʪʝʣʷʪ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʙʳʣʠ 

ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʳʭ 

ʞʠʚʦʪʥʳʭ ʥʘ 26,9 ʠ 29 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʟʥʘʯʝʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʟʜʦʨʦʚʳʭ ʪʝʣʷʪ 

ʙʳʣʦ ʚʳʰʝ ʥʘ 21,4 ʠ 24,0 % ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʦʥʪʨʦʣʴʥʳʭ 

ʠ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ 

ʈÒ0,05. ʉʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʪʝʣʷʪ ʚ 

ʢʦʥʪʨʦʣʝ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʣʦ 

ʠʥʪʘʢʪʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ 27,8 %, ʘ ʫ 

ʤʦʣʦʜʥʷʢʘ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 33,3 % 

(ʈÒ0,05). ɻʝʤʘʪʦʢʨʠʪ ʙʳʣ ʥʠʞʝ ʚ ʩʨʝʜʥʝʤ 

ʥʘ 3,0 %. ʂʦʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʮʠʪʦʚ ʙʳʣʦ 

ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʠʥʪʘʢʪʥʳʭ ʟʥʘʯʝʥʠʡ ʚ 

ʦʙʝʠʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʧʦʜʚʝʨʛʥʫʪʳʭ 

ʣʝʯʝʥʠʶ.  

ɸʥʘʣʠʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʢʨʦʚʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʧʳʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʩʥʳʭ ʢʨʦʚʷʥʳʭ ʪʝʣʝʮ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʠʤʝʣʠ 

ʥʝʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʥʦ 

ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʨʝʬʝʨʝʥʩʥʦʡ 

ʛʨʫʧʧʳ (ʈÓ0,05). ɻʝʤʘʪʦʢʨʠʪ ʚ ʦʙʝʠʭ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʠʤʝʣ ʦʜʠʥʘʢʦʚʳʝ 

ʟʥʘʯʝʥʠʷ, ʥʦ ʨʘʟʥʠʮʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʧʦʢʘʟʘʪʝʣʷʤ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ 

ʧʨʦʜʦʣʞʘʣʘ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʧʨʝʞʥʝʤ 

ʫʨʦʚʥʝ. ʇʦʢʘʟʘʪʝʣʠ ʉʆʕ ʠ ʯʠʩʣʦ 

ʣʝʡʢʦʮʠʪʦʚ ʧʨʠʙʣʠʟʠʣʠʩʴ ʢ ʘʥʘʣʦʛʠʯʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʤʦʣʦʜʥʷʢʘ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ ʠ 

ʥʝ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ 

ʦʪʨʘʞʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ 

ʦʩʥʦʚʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʨʦʚʠ ʪʝʣʷʪ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʨʝʜʩʪʚʘ ʉʬʘʛʥʦʩʘʥ ʥʘ ʠʭ 

ʦʨʛʘʥʠʟʤ ʧʨʠ ʣʝʯʝʥʠʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ. 

 

ʊʘʙʣʠʮʘ 2 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʪʝʣʷʪ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʦʧʳʪʘ (MÑm; n=8) 

ʇʦʢʘʟʘʪʝʣʴ ʀʥʪʘʢʪʥʘʷ 

ʛʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 

12-ʝ ʩʫʪʢʠ ʦʧʳʪʘ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 64,1Ñ1,14 57,4Ñ2,86* 61,2Ñ2,54 

ɸʣʴʙʫʤʠʥ, ʛ/ʣ 38,4Ñ1,31 35,3Ñ0,72 37,5Ñ0,35 

ɹʠʣʠʨʫʙʠʥ ʦʙʱʠʡ, ʤʢʤʦʣʴ/ʣ 7,21Ñ1,37 9,2Ñ2,35 9,66Ñ2,41 

ɸʉʊ, ʝʜ/ʣ 75,2Ñ2,58 112,1Ñ3,43* 118,3Ñ4,69* 

ɸʃʊ, ʝʜ/ʣ 41,5Ñ1,36 56,9Ñ2,24* 54,5Ñ2,87* 

ʑʌ, ʝʜ/ʣ  153,2Ñ5,21 118,6Ñ5,22* 112,4Ñ4,88* 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 3,56Ñ0,32 3,14Ñ0,15 3,81Ñ0,16 

ʂʨʝʘʪʠʥʠʥ, ʤʤʦʣʴ/ʣ 78,8Ñ3,22 86,2Ñ3,22 84,4Ñ4,12 

ʉʘ, ʤʤʦʣʴ/ʣ 2,92Ñ0,31 2,21Ñ0,2 2,58Ñ0,14 

ʈ, ʤʤʦʣʴ/ʣ 1,52Ñ0,17 1,28Ñ0,15 1,45Ñ0,12 

ʇʨʠʤʝʯʘʥʠʝ: *ʈÒ0,05 ï ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʪʘʢʪʥʳʤ ʟʥʘʯʝʥʠʷʤ 

 

ɿʥʘʯʝʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ, ʢʘʢ 

ʧʦʢʘʟʘʪʝʣʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʢʦʥʪʨʦʣʷ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ, 

ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʣʩʷ ʪʦʣʴʢʦ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ: ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʙʳʣʦ ʥʠʞʝ ʥʘ 10,4 % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʜʦʩʪʦʚʝʨʥʘʷ 

ʨʘʟʥʠʮʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʙʝʣʢʦʚ ʦʪʤʝʯʝʥʳ ʥʝʩʢʦʣʴʢʦ ʥʠʟʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʙʫʤʠʥʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʟʥʘʯʝʥʠʷʤ ʪʝʣʷʪ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ, ʦʜʥʘʢʦ 

ʨʘʟʥʠʮʘ ʙʳʣʘ ʥʝ ʜʦʩʪʦʚʝʨʥʦʡ.  

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ 

ʙʠʣʠʨʫʙʠʥʘ ʚ ʢʦʥʪʨʦʣʝ ʠ ʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʠʥʪʘʢʪʥʦʡ 

ʛʨʫʧʧʝ, ʥʦ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʥʝ 

ʨʘʟʣʠʯʠʤʳʤʠ.  

ʌʝʨʤʝʥʪʦʚ ʠʟ ʛʨʫʧʧʳ ʪʨʘʥʩʬʝʨʘʟ 
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(ɸʉʊ ʠ ɸʃʊ) ʚ ʛʨʫʧʧʘʭ ʪʝʣʷʪ ʩ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʙʳʣʦ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ ʪʝʣʷʪ. ɺ 

ʢʦʥʪʨʦʣʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ɸʉʊ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʫʨʦʚʥʝ 112,1, ʧʦ 

ʟʥʘʯʝʥʠʷʤ ɸʃʊ ï 56,9 ʝʜ/ʣ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ 

ʚʳʰʝ, ʯʝʤ ʫ ʠʥʪʘʢʪʥʳʭ ʩʚʝʨʩʪʥʠʮ ʥʘ 49,1 

ʠ 37,1 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʠʭ ʟʥʘʯʝʥʠʷ ʪʘʢʞʝ ʙʳʣʠ ʚʳʰʝ ɸʉʊ 

ʥʘ 57,3 ʠ ɸʃʊ ʥʘ 31,3 %, ʯʝʤ ʚ 

ʩʨʘʚʥʠʚʘʝʤʦʡ ʛʨʫʧʧʝ. 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʦʪʘʟʘ ʧʝʨʝʙʦʣʝʚʰʠʭ 

ʪʝʣʷʪ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ ʥʘ 22,5 ʠ 

26,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʈÒ0,05.  

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ 

ʘʣʴʙʫʤʠʥʦʚ, ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ, 

ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ ʧʝʨʝʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ 

ʩʚʷʟʘʥʳ ʩ ʥʘʨʫʰʝʥʠʝʤ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʧʝʯʝʥʠ ʠ ʚʦ ʚʩʝʤ ʦʨʛʘʥʠʟʤʝ ʚ 

ʮʝʣʦʤ [2, 3, 6].  

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʤʦʯʝʚʠʥʳ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ 

(3,14Ñ0,15) ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (3,81Ñ0,16) 

ʥʝ ʠʤʝʣʦ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʝ 

(3,81Ñ0,16). ʅʦ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʢʨʝʘʪʠʥʠʥʘ 

ʚʳʷʚʣʝʥ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ: 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʛʨʫʧʧʝ, ʛʜʝ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʦʣʴʢʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ 

ʧʨʝʧʘʨʘʪ ʠ ʕʣʝʦʚʠʪ, ʙʳʣ ʚʳʰʝ ʟʜʦʨʦʚʳʭ 

ʞʠʚʦʪʥʳʭ ʥʘ 9,4%, ʘ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ 

ʩʨʘʚʥʝʥʠʷ ʠʟ ʯʠʩʣʘ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʚʢʣʶʯʝʥʠʝʤ ʚ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʩʨʝʜʩʪʚʘ 

ʉʬʘʛʥʦʩʘʥ ï ʥʘ 7,1 %. ʇʨʠ ʵʪʦʤ 

ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʟʜʦʨʦʚʳʤʠ 

ʪʝʣʷʪʘʤʠ ʠ ʪʝʣʷʪʘʤʠ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʘ.  

ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʪʝʣʷʪ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʧʨʝʚʳʰʘʣʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʪʝʣʷʪ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʥʘ 16,7 %, ʥʦ ʙʳʣʦ 

ʥʠʞʝ ʟʥʘʯʝʥʠʷ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 11,6 

%. ɺ ʦʪʥʦʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʦʨʘ 

ʦʪʤʝʯʘʝʪʩʷ ʩʭʦʞʘʷ ʪʝʥʜʝʥʮʠʷ: 13,3 ʠ 4,6 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʯʝʥʠʷ ʦʩʪʨʦʡ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʪʝʣʷʪ ʚ ʛʨʫʧʧʝ 

ʩʨʘʚʥʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 11 ʩʫʪʦʢ, ʚ ʦʧʳʪʥʦʡ ï 

9,3. ɺʳʟʜʦʨʦʚʣʝʥʠʝ ʪʝʣʷʪ ʧʨʠ 

ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ ʢ ʣʝʯʝʥʠʶ 

ʧʨʦʠʟʦʰʣʦ ʥʘ 1,7 ʩʫʪʦʢ ʨʘʥʴʰʝ, ʯʝʤ ʫ 

ʘʥʘʣʦʛʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʌʣʦʨʠʜʦʢʩ 

ʠ ʚʠʪʘʤʠʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʕʣʝʦʚʠʪ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ 

ʧʝʨʝʙʦʣʝʚʰʠʭ ʪʝʣʷʪ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʦʣʫʯʘʚʰʠʭ ʢʦʤʧʣʝʢʩʥʦʝ ʩʨʝʜʩʪʚʦ 

ʉʬʘʛʥʦʩʘʥ, ʥʝ ʚʳʷʚʣʝʥʦ ʝʛʦ ʪʦʢʩʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʭ ʦʨʛʘʥʠʟʤ, ʧʦʩʢʦʣʴʢʫ 

ʢʘʢʠʝ-ʣʠʙʦ ʦʪʢʣʦʥʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʚʥʦʟʥʘʯʥʳ ʩ 

ʪʘʢʦʚʳʤʠ ʫ ʪʝʣʷʪ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ. 

ʀʟʤʝʥʝʥʠʷ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʨʘʙʦʪʝ 

ʧʝʯʝʥʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ 

ʧʝʨʝʥʝʩʝʥʥʦʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʪʝʣʷʪ, ʢʦʪʦʨʘʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʚʝʣʘ ʢ ʠʟʤʝʥʝʥʠʶ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ. 
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ʂʆʄʇʃɽʂʉʅʆʁ ʊɽʈɸʇʀʀ ʅɽʉʇɽʎʀʌʀʏɽʉʂʆʁ ɹʈʆʅʍʆʇʅɽɺʄʆʅʀʀ ʊɽʃʗʊ 

 

ʅʦʚʦʩʝʣʦʚ ʆ.ʅ. 

ʈʝʟʶʤʝ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʠʩʧʳʪʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʉʬʘʛʥʦʩʘʥ ʧʨʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʪʝʣʷʪ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʩʨʦʢʘʤ 

ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʪʝʣʷʪ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʠ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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Summary 

 

This article describes a production trial of the drug Sphagnosan for nonspecific 

bronchopneumonia of calves. Data on the recovery time of calves in the comparison group and in 

the experimental group, as well as the results of hematological studies, are presented. 
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ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʥʩʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ 

ʦʪʨʘʩʣʠ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ, ʥʦ 

ʟʘʯʘʩʪʫʶ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ 

ʩʥʠʞʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ ʢ ʠʥʬʝʢʮʠʷʤ, ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ [2, 3, 4, 8]. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ 

ʠʩʧʦʣʴʟʫʶʪ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ 

[1, 5, 6, 7]. 

ʇʦ ʵʢʩʧʝʨʪʥʳʤ ʧʨʦʛʥʦʟʘʤ, ʨʷʜʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ 2030 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʪʴʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 10,5-11,5 %, ʵʪʦ 

ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 200235 ʪʦʥʥ [11]. ʂʨʦʤʝ 

ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦ 75,0 % 

ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʝ 

ʫʩʚʘʠʚʘʝʪʩʷ ʦʨʛʘʥʠʟʤʦʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ, ʠ 

ʦʥʠ ʚʳʚʦʜʷʪʩʷ ʯʝʨʝʟ ʬʝʢʘʣʠʠ ʠ ʤʦʯʫ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʷʚʣʷʝʪʩʷ 

ʚʩʸ ʙʦʣʴʰʝ ʬʘʢʪʦʚ ʜʦʢʘʟʳʚʘʶʱʠʭ, ʯʪʦ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʫ ʣʶʜʝʡ ʚ 

ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʩʚʷʟʘʥʘ ʩ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʢ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʥʝʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ [1, 2, 3, 4, 5, 8, 9]. 

ɺ ʨʷʜʝ ʨʘʙʦʪ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʠ ʧʪʠʮʝʚʦʜʯʝʩʢʠʝ 

ʭʦʟʷʡʩʪʚʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʨʝʟʝʨʚʫʘʨʦʤ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ 

ʙʘʢʪʝʨʠʡ ʠ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ ʠ ʪʨʫʜʥʦ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʧʨʦʙʣʝʤʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʫʛʨʦʟʘʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ [13, 14]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʜʦʣʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʧʦʷʚʠʣʘʩʴ 

ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʤʝʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʧʝʨʝʜʘʯʝʡ ʫʩʪʦʡʯʠʚʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 

ʛʝʥʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʤʝʞʜʫ ʞʠʚʦʪʥʳʤʠ ʠ 

ʠʭ ʧʨʦʜʫʢʪʘʤʠ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʷʤʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤ ʚʝʱʝʩʪʚʘʤ ʫ ʢʫʣʴʪʫʨ 

Escherichia coli ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʩʚʠʥʝʡ, 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʧʪʠʮ [14]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʠ 

ʢʘʥʘʣʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʥʦʚ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʙʘʢʪʝʨʠʡ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ 

ʩʣʫʞʠʪ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʧʘʜʘʥʠʷ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʛʝʥʦʚ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ ʦʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʥʘʚʦʟ, ʧʦʯʚʘ, ʚʦʜʘ, 



191  

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ. ɺ ʵʪʦʤ ʧʣʘʥʝ 

ʚʩʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʞʠʚʦʪʥʳʝ 

ʩʣʫʞʘʪ ʚʘʞʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʨʝʟʝʨʚʫʘʨʘʤʠ ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ 

ʙʘʢʪʝʨʠʡ ʠ ʛʝʥʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ [9, 10, 

14]. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʮʝʣʴʶ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ: 

ʦʧʨʝʜʝʣʝʥʠʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ 

ʜʝʪʝʨʤʠʥʘʥʪ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ 

ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʣ (ʧʨʦʙʳ ʬʝʢʘʣʠʡ, ʤʦʣʦʢʘ, 

ʚʘʛʠʥʘʣʴʥʳʝ ʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ) ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ.  

ʏʘʩʪʴ ʧʨʦʙ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦʜʚʝʨʛʣʠ MALDI -TOF ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ (ʚʨʝʤʷ ʧʨʦʣʸʪʥʘʷ 

ʤʘʪʨʠʯʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʣʘʟʝʨʥʘʷ 

ʜʝʩʦʨʙʮʠʦʥʥʘʷ ʠʦʥʠʟʘʮʠʦʥʥʘʷ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʷ) ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ 

VITEKMS (Bio Merieux, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʌʨʘʥʮʠʷ); ʤʘʩʩ-ʩʧʝʢʪʨʳ ʈʅʂ ʙʝʣʢʦʚ ʠ 

ʙʘʢʪʝʨʠʡ ʩʦʧʦʩʪʘʚʣʷʣʠ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. 

ʌʝʥʦʪʠʧʠʯʝʩʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʜʠʩʢʦ-ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʤʝʪʦʜʘ. ʀʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʘ 

ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ, ʨʝʢʦʤʝʥʜʫʝʤʳʤʠ 

ʵʢʩʧʝʨʪʥʳʤʠ ʧʨʘʚʠʣʘʤʠ EUCAST (2018-

2022 ʛʛ.). 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʜʝʪʝʨʤʠʥʘʥʪ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʇʎʈ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʥʘʙʦʨʦʚ ʢʦʤʧʘʥʠʠ ʆʆʆ 

ʅʇʌ çʃʠʪʝʢʩè (ʈʌ), ʩ ʧʦʤʦʱʴʶ 

ʘʥʘʣʠʟʘʪʦʨʘ CFX-96 (Bio-Rad, USA). 

ɹʠʦʩʪʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ ʘʥʘʣʠʟʘ Microsoft 

Excel. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʥʘʣʠʟ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʜʝʪʝʨʤʠʥʘʥʪ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚʳʜʝʣʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʢʘʟʘʣ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʠʨʦʢʫʶ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʠʭ 

ʟʥʘʯʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʩʪʠʨʫʝʤʳʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʘʥʪʠʤʠʢʨʦʙʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʢ 

ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ III ʧʦʢʦʣʝʥʠʷ, 

ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʤ ʧʝʥʠʮʠʣʣʠʥʘʤ + 

ʠʥʛʠʙʠʪʦʨʘʤ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ, ʬʪʦʨʭʠʥʦʣʘʤ, 

ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ I, II ʠ III ʧʦʢʦʣʝʥʠʷ, 

ʧʝʥʠʮʠʣʣʠʥʘʤ, ʤʘʢʨʦʣʠʜʘʤ ʠ 

ʪʝʪʨʘʮʠʢʣʠʥʘʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʢʫʣʴʪʫʨʳ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʧʨʦʙ 

ʤʦʣʦʢʘ ʢʦʨʦʚ, ʧʨʦʷʚʣʷʶʪ 100 % 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʘʤʠʢʘʮʠʥʫ ʠ 

ʮʝʬʘʣʝʢʩʠʥʫ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʩʝ ʚʳʜʝʣʝʥʥʳʝ 

ʢʫʣʴʪʫʨʳ E. coli ʧʦʢʘʟʘʣʠ 100 % 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʘʤʠʢʘʮʠʥʫ, 

ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ, ʮʝʬʪʨʠʘʢʩʦʥʫ, 

ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʫ, ʪʝʪʨʘʮʠʢʣʠʥʫ, 

ʜʦʢʩʠʮʠʢʣʠʥʫ ʠ ʮʝʬʘʣʝʢʩʠʥʫ. ʅʝʩʢʦʣʴʢʦ 

ʤʝʥʴʰʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢʫʣʴʪʫʨʳ 

ʧʨʦʷʚʠʣʠ ʚ ʦʪʥʦʰʝʥʠʠ ʣʦʤʠʬʣʦʢʩʘʮʠʥʘ, 

ʮʝʬʝʧʠʤʘ, ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ (16,6 %). ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʫʣʴʪʫʨʳ E. coli 

ʧʨʦʷʚʠʣʠ ʚ ʦʪʥʦʰʝʥʠʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 3 ʛʨʫʧʧʘʤ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʬʪʦʨʭʠʥʦʣʘʤ, ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ 

III ʧʦʢʦʣʝʥʠʷ ʠ ʤʘʢʨʦʣʠʜʘʤ. 

ʉʭʦʞʠʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ 

ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʫʣʴʪʫʨ Staph. aureus, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʨʦʙ ʤʦʣʦʢʘ ʢʦʨʦʚ. ʊʘʢ, 

ʚʩʝ ʚʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ Staph. aureus 

ʧʦʢʘʟʘʣʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ 5 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʘ ʠʤʝʥʥʦ: 

ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ III ʧʦʢʦʣʝʥʠʷ, 

ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʤ ʧʝʥʠʮʠʣʣʠʥʘʤ + 

ʠʥʛʠʙʠʪʦʨʘʤ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ, 

ʬʪʦʨʭʠʥʦʣʦʥʘʤ, ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ III 

ʧʦʢʦʣʝʥʠʷ ʠ ʤʘʢʨʦʣʠʜʘʤ. ɺʩʝ ʚʳʜʝʣʝʥʥʳʝ 

ʢʫʣʴʪʫʨʳ Staph. haemolyticus ʙʳʣʠ 

ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʘʤʦʢʩʠʢʣʘʚʫ 

(ʧʦʣʫʩʝʥʪʝʪʠʯʝʩʢʠʤ ʧʝʥʠʮʠʣʣʠʥʘʤ + 

ʠʥʛʠʙʠʪʦʨʘʤ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ), 
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ʮʝʬʪʨʠʘʢʩʦʥʫ (ʮʝʬʘʣʦʩʧʦʨʠʥʳ III 

ʧʦʢʦʣʝʥʠʷ), ʪʝʪʨʘʮʠʢʣʠʥʫ (ʪʝʪʨʘʮʠʢʣʠʥʳ), 

ʮʝʬʘʣʝʢʩʠʥʫ (ʮʝʬʘʣʦʩʧʦʨʠʥʳ). 

ʏʘʩʪʦʪʥʳʡ ʘʥʘʣʠʟ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʢʫʣʴʪʫʨ Staph. epidermidis ʧʦʢʘʟʘʣ, ʯʪʦ 100 

% ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ 5 ʛʨʫʧʧ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ III 

ʧʦʢʦʣʝʥʠʷ, ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʤ 

ʧʝʥʠʮʠʣʣʠʥʘʤ + ʠʥʛʠʙʠʪʦʨʘʤ ʙʝʪʘ-

ʣʘʢʪʘʤʘʟ, ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ I ʠ III 

ʧʦʢʦʣʝʥʠʷ, ʧʝʥʠʮʠʣʣʠʥʘʤ, ʪʝʪʨʘʮʠʢʣʠʥʘʤ. 

ɸʥʘʣʠʟ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ E. coli, 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʚʘʛʠʥʘʣʴʥʳʭ ʩʤʳʚʘʭ, 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʠʟʦʣʷʪʳ ʙʳʣʠ 

ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʮʝʬʪʨʠʘʢʩʦʥʫ, 

ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʫ, ʜʦʢʩʠʮʠʢʣʠʥʫ, 

ʵʥʪʨʦʬʣʦʢʩʘʮʠʥʫ, ʵʨʠʪʨʦʤʠʮʠʥʫ ʠ 

ʮʝʬʘʣʝʢʩʠʥʫ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ ʚ 100 % 

ʩʣʫʯʘʝʚ ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʪʝʩʪʠʨʫʝʤʳʤ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ. ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʦʣʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ E. ʩoli ʥʘʭʦʜʠʣʘʩʴ 

ʥʘ ʫʨʦʚʥʝ 96 % (ʮʝʬʪʘʟʠʜʠʤ), ʠ 

ʤʠʥʠʤʘʣʴʥʘʷ ʩʦʩʪʘʚʠʣʘ 20 % 

(ʣʝʚʦʬʣʦʢʩʘʮʠʥ ʠ ʘʤʧʠʮʠʣʣʠʥ). 

ʉʨʝʜʠ ʜʦʤʠʥʠʨʫʶʱʠʭ ʢʫʣʴʪʫʨ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

ʚʘʛʠʥʘʣʴʥʳʭ ʩʤʳʚʦʚ ʢʦʨʦʚ, ʥʘʠʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʫʣʴʪʫʨ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ 

ʪʝʩʪʠʨʫʝʤʳʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ ʚʳʷʚʣʝʥʦ ʚ ʦʪʥʦʰʝʥʠʠ Bacillus 

subtilis (ʦʪ 25,0 % ʜʦ 37,5 %). ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʢʫʣʴʪʫʨʳ P. mirabilis ʙʳʣʠ 

ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ 

(ʘʤʠʢʘʮʠʥ), ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʤ 

ʧʝʥʠʮʠʣʣʠʥʘʤ + ʠʥʛʠʙʠʪʦʨʘʤ ʙʝʪʘ-

ʣʘʢʪʘʤʘʟ (ʘʤʦʢʩʠʢʣʘʚ), ʬʪʦʨʭʠʥʦʣʘʤ 

(ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ, ʣʦʤʝʬʣʦʢʩʘʮʠʥ), 

ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ (ʮʝʬʪʨʠʘʢʩʦʥ), 

ʧʝʥʠʮʠʣʣʠʥʘʤ (ʘʤʧʠʮʠʣʣʠʥ), 

ʪʝʪʨʘʮʠʢʣʠʥʘʤ (ʜʦʢʩʠʮʠʢʣʠʥ). 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʫʣʴʪʫʨ E. coli, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʨʦʙ ʬʝʢʘʣʠʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʩʚʠʥʴʠ, 

ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ), ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ 

ʢ ʘʤʠʢʘʮʠʥʫ, ʘʤʦʢʩʠʢʣʘʚʫ, 

ʣʦʤʝʬʣʦʢʩʘʮʠʥʫ, ʮʝʬʝʧʠʤʫ, ʘʤʧʠʮʠʣʣʠʥʫ, 

ʜʦʢʩʠʮʠʢʣʠʥʫ, ʵʨʠʪʨʦʤʠʮʠʥʫ ʠ 

ʮʝʬʘʣʝʢʩʠʥʫ ʚ 100 % ʩʣʫʯʘʝʚ, 

ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ (83,3 %), ʮʝʬʦʪʘʢʩʠʤʫ 

(72,2 %), ʮʝʬʪʨʠʘʢʩʦʥʫ (88,8 %), 

ʪʝʪʨʘʮʠʢʣʠʥʫ (94,4 %), ʥʦ ʧʨʦʷʚʠʣʠ 100 % 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʮʝʬʪʘʟʠʤʠʜʫ, 

ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ, ʵʥʪʝʨʦʬʣʦʢʩʘʮʠʥʫ, 

ʘʟʠʪʨʦʤʠʮʠʥʫ.  

ʊʝʩʪʠʨʫʝʤʳʝ ʢʫʣʴʪʫʨʳ Staph. 

aureus, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʧʨʦʙ ʬʝʢʘʣʠʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʧʦʢʘʟʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ. ʊʘʢ, ʚʩʝ ʢʫʣʴʪʫʨʳ ʙʳʣʠ 

ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʘʤʧʠʮʠʣʣʠʥʫ, 

ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʫ, ʪʝʪʨʘʮʠʢʣʠʥʫ, 

ʵʨʠʪʨʦʤʠʮʠʥʫ. ʆʪ 90,0 ʜʦ 55,0 % ʠʟʦʣʷʪʦʚ 

Staph. aureus ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ 6 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʚ ʯʘʩʪʥʦʩʪʠ: 

ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ, ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʤ 

ʧʝʥʠʮʠʣʣʠʥʘʤ + ʠʥʛʠʙʠʪʦʨʘʤ ʙʝʪʘ-

ʣʘʢʪʘʤʘʟ, ʬʪʦʨʭʠʥʦʣʦʥʘʤ, 

ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ III ʠ IV ʧʦʢʦʣʝʥʠʷ, 

ʤʠʢʨʦʣʠʜʘʤ-ʘʟʘʣʠʜʘʤ, ʪʝʪʨʘʮʠʢʣʠʥʘʤ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʦʪ 70,0 ʜʦ 35,0 % ʢʫʣʴʪʫʨ 

Staph. aureus ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʮʝʬʪʘʟʠʜʠʤʫ, ʘʟʠʪʨʦʤʠʮʠʥʫ, 

ʜʦʢʩʠʮʠʢʣʠʥʫ ʠ ʮʝʬʘʣʝʢʩʠʥʫ. ɺʩʝ 

ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʧʨʦʙ ʬʝʢʘʣʠʡ ʢʫʣʴʪʫʨʳ P. 

vulgaris ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʘʤʠʢʘʮʠʥʫ, 

ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ, ʮʝʬʦʪʘʢʩʠʤʫ, 

ʮʝʬʝʧʠʤʫ, ʘʤʧʠʮʠʣʣʠʥʫ, ʘʟʠʪʨʦʤʠʮʠʥʫ, 

ʵʥʨʦʬʣʦʢʩʘʮʠʥʫ. ʏʘʩʪʴ ʢʫʣʴʪʫʨ, ʘ ʠʤʝʥʥʦ 

83,0 % ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʘʤʦʢʩʠʢʣʘʚʫ, 

ʣʦʤʝʨʦʬʣʦʢʩʘʮʠʥʫ (66,6 %), ʮʝʬʪʘʟʠʜʠʤʫ 

(83,3 %), ʜʦʢʩʠʮʠʢʣʠʥʫ (83,3 %) ʠ 

ʪʝʪʨʘʮʠʢʣʠʥʫ (83,3 %). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʩʝ 

ʢʫʣʴʪʫʨʳ Proteus vulgaris ʙʳʣʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʵʨʠʪʨʦʤʠʮʠʥʫ, 

ʮʝʬʘʣʝʢʩʠʥʫ ʠ ʮʝʬʪʨʠʘʢʩʦʥʫ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʢʫʣʴʪʫʨʳ 

ʙʘʢʪʝʨʠʡ Staph. aureus, E. coli, P. 

aeruginosa ʠ E. cloacae, ʚʳʜʝʣʝʥʥʳʝ ʠʟ 

ʩʤʳʚʦʚ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʙʳʣʠ 

ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʘʤʠʢʘʮʠʥʫ ʠ ʮʝʬʦʪʘʢʩʠʤʫ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʠʟʦʣʷʪʳ Staph. aureus 

ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ 

ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ, ʘʤʧʠʮʠʣʣʠʥʫ, 

ʘʟʠʪʨʦʤʠʮʠʥʫ, ʜʦʢʩʠʮʠʢʣʠʥʫ ʠ 

ʵʥʨʦʬʣʦʢʩʘʮʠʥʫ. 

ʌʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʜʝʪʝʨʤʠʥʘʥʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʦʢʘʟʘʣʠ 

ʥʘʣʠʯʠʝ ʚ ʤʠʢʨʦʙʠʦʮʝʥʦʟʝ ʨʘʟʣʠʯʥʳʭ 

ʙʠʦʪʦʧʦʚ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ ʢʫʣʴʪʫʨ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʊʘʢ, ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ E. coli, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʬʝʢʘʣʠʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʤʠ ʙʳʣʠ 40,4 %. ʀʟ ʧʨʦʙ 

ʤʦʣʦʢʘ ʠʟʦʣʠʨʦʚʘʣʠ 20,1 % 

ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ ʢʫʣʴʪʫʨ E. coli; Staph. 

aureus ï 13,4 %; Staph. epidermidis ï 3,9 %. 

ʀʟ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʚʳʜʝʣʝʥʳ 

72,2% ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ ʢʫʣʴʪʫʨ Staph. 

aureus ʠ 26,6 % E. ʩoli. 

ʇʨʠ ʘʥʘʣʠʟʝ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚʳʜʝʣʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʤ 

ʧʨʝʧʘʨʘʪʘʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ 88,9 % 

ʢʫʣʴʪʫʨ E. coli ʚʳʷʚʣʝʥ ʛʝʥ blaCTX-M, 

ʢʦʜʠʨʫʶʱʠʡ ʩʦʙʦʡ ɓ-ʣʘʢʪʘʤʘʟʫ 

ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ. 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ CTX-M ɓ-ʣʘʢʪʘʤʘʟʳ 

ʦʪʥʦʩʠʣʠʩʴ ʢ ʜʚʫʤ ʛʝʥʝʪʠʯʝʩʢʠ 

ʨʦʜʩʪʚʝʥʥʳʤ ʛʨʫʧʧʘʤ CTX-M-14 ʠ CTX-

M-15. ʋʢʘʟʘʥʥʳʡ ʛʝʥ ʣʦʢʘʣʠʟʠʨʫʝʪʩʷ ʢʘʢ 

ʥʘ ʭʨʦʤʦʩʦʤʘʭ, ʪʘʢ ʠ ʚ ʧʣʘʟʤʠʜʘʭ, ʯʪʦ 

ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʳʩʪʨʦʤʫ ʠ 

ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʛʝʥʦʚ 

blaCTX-M ʩʨʝʜʠ ʤʠʢʨʦʙʥʦʡ ʧʦʧʫʣʷʮʠʠ E. 

coli. ʉ ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ ʧʨʦʜʫʢʮʠʷ ɓ-

ʣʘʢʪʘʤʘʟ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʢʦ ʚʩʝʤ ɓ-ʣʘʢʪʘʤʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ 

(ʧʝʥʠʮʠʣʣʠʥʘʤ, ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ), ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʫʢʘʟʘʥʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ 

ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʤʘʣʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ. ʋ 11,43 % ʢʫʣʴʪʫʨ E. 

coli ʙʳʣ ʚʳʷʚʣʝʥ ʛʝʥ blaOXA-10, ʢʦʪʦʨʳʡ 

ʢʦʜʠʨʫʝʪ ɓ-ʣʘʢʪʘʤʘʟʳ ʢʣʘʩʩʘ D, ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʮʝʬʦʪʘʢʩʠʤʫ 

ʠ ʮʝʬʪʨʠʘʢʩʦʥʫ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʚ ʢʫʣʴʪʫʨʘʭ E. coli 

ʛʝʥʦʚ blaCTX-M ʠ blaOXA-10, 

ʢʦʜʠʨʫʶʱʠʭ ʙʝʪʘ-ʣʘʢʪʘʤʘʟʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ o ʧʨʠʩʫʪʩʪʚʠʠ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ, ʪʘʢ ʢʘʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʛʝʥʦʚ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚ ʤʠʢʨʦʙʠʦʤʘʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɓ-

ʣʘʢʪʘʤʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʤʘʢʨʦʣʠʜʦʚ, 

ʣʠʥʢʦʟʘʤʠʜʦʚ ʧʨʠ ʙʦʨʴʙʝ ʩ ʠʥʬʝʢʮʠʦʥʥʦʡ 

ʧʘʪʦʣʦʛʠʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʜʘʥʥʳʤʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 

ʋ ʯʘʩʪʠ ʢʫʣʴʪʫʨ (6,7 %) E. coli ʙʳʣ 

ʚʳʷʚʣʝʥ ʛʝʥ sul 2, ʢʦʜʠʨʫʶʱʠʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʩʫʣʴʬʘʥʠʣʘʤʠʜʥʳʤ 

ʧʨʝʧʘʨʘʪʘʤ. ʋ ʝʜʠʥʠʯʥʳʭ ʢʫʣʴʪʫʨ E. coli 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʛʝʥʘ tet (A), 

ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʧʨʝʧʘʨʘʪʘʤ 

ʪʝʪʨʘʮʠʢʣʠʥʦʚʦʛʦ ʨʷʜʘ. 

ʋ 15,5 % ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ P. 

aeruginosa ʙʳʣ ʚʳʷʚʣʝʥ ʛʝʥ aph (31)-llb, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ 

ʥʝʩʢʦʣʴʢʠʤ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʢʘʥʘʤʠʮʠʥʫ A ʠ B, ʥʝʘʤʠʮʠʥʫ B ʠ C, 

ʙʫʪʘʨʘʟʠʥʫ. ʋ ʝʜʠʥʠʯʥʳʭ ʢʫʣʴʪʫʨ                    

P. aeruginosa ʚʳʷʚʣʝʥ ʛʝʥ crp P, ʢʦʪʦʨʳʡ 

ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ, ʠʥʘʢʪʠʚʠʨʫʶʱʠʡ 

ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫ 4,3 % ʚʳʜʝʣʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʙʳʣ 

ʚʳʷʚʣʝʥ ʛʝʥ fosA, ʢʦʪʦʨʳʡ ʧʨʠʜʘʸʪ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ P. 

aeruginosa ʢ ʬʦʩʬʦʤʠʮʠʥʫ. ʋ 8,6 % 

ʙʘʢʪʝʨʠʡ ʫʢʘʟʘʥʥʦʛʦ ʚʠʜʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʛʝʥ cat B7, ʢʦʜʠʨʫʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ 

ʭʣʦʨʘʤʬʝʥʠʢʦʣʫ. ʋ ʪʨʸʭ ʢʫʣʴʪʫʨ P. 

aeruginosa ʙʳʣʦ ʜʝʪʝʢʪʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʫʭ ʛʝʥʦʚ ʵʥʜʝʤʠʯʝʩʢʠʭ ɓ-

ʣʘʢʪʘʤʘʟ, ʮʝʬʘʣʦʩʧʦʨʠʥʘʟʳ blaCTX-M-15 

ʠ ʢʘʨʙʘʧʝʥʝʤʘʟʳ. 

ʋ 33,3 % ʢʫʣʴʪʫʨ Enterobacter 

cloacae, ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʛʝʥ blaCTX-M ʠ ʫ 

44,4 % ʛʝʥ blaOXA-10. 

ʇʨʠ ʵʪʦʤ ʠʟ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ 

ʪʦʢʩʠʥʳ, ʫ 8,19 % ʢʫʣʴʪʫʨ E. coli ʙʳʣ 

ʚʳʷʚʣʝʥ ʛʝʥ stx 2. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʛʝʥʳ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʢʦʜʠʨʫʶʱʠʝ ʘʜʛʝʟʠʚʥʳʝ 

ʙʝʣʢʠ E. coli ʢ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤ ʢʣʝʪʢʘʤ 

fim A ʠ fim H, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ 95,74 ʠ 

81,91 % ʠʟʦʣʷʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʢʫʣʴʪʫʨ E. coli, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʙʠʦʧʣʸʥʢʠ. 

ɽʜʠʥʠʯʥʳʝ ʢʫʣʴʪʫʨʳ E. coli 

ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʛʝʥʘ ʰʠʛʘ-ʪʦʢʩʠʥ ʪʠʧʘ 2, 
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ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʚʳʟʳʚʘʶʱʠʤ 

ʨʘʟʣʠʯʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʧʘʪʦʣʦʛʠʠ 

(ʜʠʘʨʝʷ, ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ ʢʦʣʠʪ, ʦʪʸʯʥʘʷ 

ʙʦʣʝʟʥʴ ʩʚʠʥʝʡ, ʜʠʟʝʥʪʝʨʠʷ ʫ ʪʝʣʷʪ). 

ʇʨʦʬʠʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʛʝʥʳ, ʢʦʜʠʨʫʶʱʠʝ 

ʤʝʭʘʥʠʟʤʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʠ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʘʨʢʝʨʘʤʠ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʚʦʟʤʦʞʥʳʭ ʚʝʢʪʦʨʦʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ, 

ʚʳʟʳʚʘʶʱʠʭ ʠʥʬʝʢʮʠʦʥʥʫʶ ʧʘʪʦʣʦʛʠʶ 

ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. 

ɿʘʢʣʁʯʝʥʠʝ. ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ 

ʬʝʥʦʪʠʧʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ  

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʙʠʦʪʦʧʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʧʦʢʘʟʘʣ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʠʭ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʘ ʠʤʝʥʥʦ ʢ 

ʘʤʠʥʦʛʣʠʢʦʟʠʜʘʤ III ʧʦʢʦʣʝʥʠʷ, 

ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʤ ʧʝʥʠʮʠʣʣʠʥʘʤ + 

ʠʥʛʠʙʠʪʦʨʘʤ ʙʝʪʘ-ʣʘʢʪʘʤʘʟ, 

ʬʪʦʨʭʠʥʦʣʦʥʘʤ, ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ I, II  ʠ III  

ʧʦʢʦʣʝʥʠʷ, ʧʝʥʠʮʠʣʣʠʥʘʤ, ʤʘʢʨʦʣʠʜʘʤ ʠ 

ʪʝʪʨʘʮʠʢʣʠʥʘʤ. ʉʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʨʷʜʦʤ ʘʚʪʦʨʦʚ, ʠʟʫʯʘʚʰʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʥʳʭ 

ʠʟʦʣʷʪʦʚ ʙʘʢʪʝʨʠʡ ʚ ʧʦʧʫʣʷʮʠʠ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʉʦʶʟʘ [12, 14]. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʝʪʝʨʤʠʥʘʥʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ o ʥʘʣʠʯʠʠ ʚ 

ʤʠʢʨʦʙʠʦʮʝʥʦʟʘʭ ʨʘʟʣʠʯʥʳʭ ʙʠʦʪʦʧʦʚ 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʪʝʩʪʠʨʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʢʫʣʴʪʫʨ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʪ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ 

E. coli, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʬʝʢʘʣʠʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 

ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʤʠ ʙʳʣʠ 40,4 %. ʀʟ 

ʤʦʣʦʢʘ ʠʟʦʣʠʨʦʚʘʣʠ 20,1 % 

ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ ʢʫʣʴʪʫʨ E. coli, 13,4 % 

Staphylococcus aureus, 3,9 % Staphylococcus 

epidermidis. ʀʟ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʚʳʜʝʣʝʥʳ 

ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʝ ʢʫʣʴʪʫʨʳ 

Staphylococcus aureus (72,2 %) ʠ E. coli 

(26,6 %).  

ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʪʝʨʤʠʥʘʥʪ 

ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʚʳʜʝʣʝʥʥʳʭ 

ʢʫʣʴʪʫʨ E. coli ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 

ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ (69,14 %) 

ʦʙʥʘʨʫʞʝʥ ʛʝʥ blaCTX-M, ʢʦʜʠʨʫʶʱʠʡ 

ʩʦʙʦʡ ɓ-ʣʘʢʪʘʤʘʟʫ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ 

ʜʝʡʩʪʚʠʷ. ʋʢʘʟʘʥʥʫʶ ʪʝʥʜʝʥʮʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʢʪʝʨʠʡ E. coli ʦʪʤʝʯʘʶʪ 

ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [11, 12]. ʄʳ 

ʩʦʛʣʘʩʥʳ ʩ ʤʥʝʥʠʝʤ ʨʷʜʘ ʘʚʪʦʨʦʚ o ʪʦʤ, 

ʯʪʦ ʧʨʦʜʫʢʮʠʷ ɓ-ʣʘʢʪʘʤʘʟ ʨʘʩʰʠʨʝʥʥʦʛʦ 

ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʫ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ 

ʧʦʜʘʚʣʷʶʱʝʤʫ ʙʦʣʴʰʠʥʩʪʚʫ ɓ-ʣʘʢʪʘʤʥʳʭ 

ʘʥʪʠʙʠʦʪʠʢʦʚ (ʧʝʥʠʮʠʣʣʠʥʳ, 

ʮʝʬʘʣʦʩʧʦʨʠʥʳ). ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʠʤʝʶʪ ʥʠʟʢʠʡ 

ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ [6, 

8]. 

ʊʘʢʞʝ ʫ ʯʘʩʪʠ ʢʫʣʴʪʫʨ E. coli ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʛʝʥʳ ʚʠʨʫʣʝʪʥʦʩʪʠ ʢʦʜʠʨʫʶʱʠʝ 

ʘʜʛʝʟʠʚʥʳʝ ʙʝʣʢʠ E. coli ʢ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤ 

ʢʣʝʪʢʘʤ (fimA ʠ fimN). ʅʘ ʚʘʞʥʫʶ ʨʦʣʴ 

ʛʝʥʦʚ fimA ʠ fimN ʚ ʨʘʟʚʠʪʠʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ E. coli ï 

ʠʥʬʝʢʮʠʷʭ ʫʢʘʟʳʚʘʶʪ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ 

[12, 13]. 

ʋ ʨʷʜʘ ʢʫʣʴʪʫʨ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʛʝʥ 

ʰʠʛʘ-ʪʦʢʩʠʥʘ stx 2, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʚʘʞʥʳʤ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ 

ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ 

ʧʦʢʘʟʘʥʦ ʨʷʜʦʤ ʘʚʪʦʨʦʚ [12, 13, 14]. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ 

ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ 

ʬʦʥʜʘ (ʩʦʛʣʘʰʝʥʠʝ ˉ 23-26-00118 ʦʪ 

13.01.2023) 
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ʌɽʅʆ-ɻɽʅʆʊʀʇʀʏɽʉʂʀʁ ʇʈʆʌʀʃʔ ɸʅʊʀɹʀʆʊʀʂʆʈɽɿʀʉʊɽʅʊʅʆʉʊʀ ʂʋʃʔʊʋʈ 

ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ, ɺʓɼɽʃɽʅʅʓʍ ʆʊ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ɾʀɺʆʊʅʓʍ 

ʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʆɹʆʈʋɼʆɺɸʅʀʗ ɾʀɺʆʊʅʆɺʆɼʏɽʉʂʀʍ ʇʆʄɽʑɽʅʀʁ  

 

ʇʣʝʰʘʢʦʚʘ ɺ.ʀ., ʃʝʱʸʚʘ ʅ.ɸ., ʃʦʨʝʥʛʝʣʴ ʊ.ʀ., ʂʦʰʢʠʥ ʀ.ʅ., ʈʫʯʢʦ ɽ.ʅ.  

ʈʝʟʶʤʝ 

 

ɸʚʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ ʜʝʪʝʨʤʠʥʘʥʪ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʬʝʥʦʪʠʧʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʦʢʘʟʘʣ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʠʭ ʨʝʘʛʠʨʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʘʤʠʥʦʛʣʠʢʦʟʠʜʦʚ III ʧʦʢʦʣʝʥʠʷ, ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʝʥʠʮʠʣʣʠʥʦʚ + ʠʥʛʠʙʠʪʦʨʦʚ ʙʝʪʘ-

ʣʘʢʪʘʤʘʟ, ʬʪʦʨʭʠʥʦʣʦʥʦʚ, ʮʝʬʘʣʦʩʧʦʨʠʥʦʚ I, II  ʠ III  ʧʦʢʦʣʝʥʠʷ, ʧʝʥʠʮʠʣʣʠʥʦʚ, ʤʘʢʨʦʣʠʜʦʚ ʠ 

ʪʝʪʨʘʮʠʢʣʠʥʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ E. coli, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʬʝʢʘʣʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʤʠ ʙʳʣʠ 40,4 %. 

ʀʟ ʤʦʣʦʢʘ ʠʟʦʣʠʨʦʚʘʣʠ 20,1 % ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʭ ʢʫʣʴʪʫʨ E. coli, 13,4 % Staphylococcus 

aureus, 3,9 % Staphylococcus epidermidis. ʀʟ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʧʦʤʝʱʝʥʠʡ ʚʳʜʝʣʝʥʳ ʧʦʣʠʨʝʟʠʩʪʝʥʪʥʳʝ ʢʫʣʴʪʫʨʳ Staphylococcus aureus (72,2 %) ʠ E. coli 

(26,6 %). ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʪʝʨʤʠʥʘʥʪ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 

ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ E. coli ʠ Enterobacter cloacae ʦʙʥʘʨʫʞʝʥʳ 

ʛʝʥʳ blaCTX-M ʠ blaOXA-10, ʫ P. aeruginosa ï ʛʝʥʳ aph (31)-llb. ʊʘʢʞʝ ʫ ʨʷʜʘ ʢʫʣʴʪʫʨ E. coli 

ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʛʝʥ ʰʠʛʘ-ʪʦʢʩʠʥʘ stx 2, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʘʞʥʳʤ 

ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

 

 

PHENO-GENOTYPICAL PROFILE OF ANTIBIOTIC RESISTANCE OF CULTURES OF 

MICROORGANISMS, ISOLATED FROM FARM ANIMALS AND TECHNOLOGICAL 

EQUIPMENT OF LIVESTOCK FARMS 

 

Pleshakova V.I., Lescheva N.A., Lorengel T.I., Koshkin I.N., Ruchko E.N. 

Summary 

 

The authors conducted studies to determine the phenotypic characteristics and genotypic 

determinants of antibiotic resistance in microbial cultures isolated from farm animals and 

technological equipment. The analysis of the phenotypic profile of antibiotic resistance of 

microorganisms showed a fairly wide range of their response to the third-generation 

aminoglycosides, semisynthetic penicillins + beta-lactamase inhibitors, fluoroquinolones, I-, II- and 

III -generation cephalosporins, penicillins, macrolides and tetracyclines. It was found out that 40.4 

% of the total number of E. coli cultures tested isolated from farm animal feces were multiresistant. 

20.1 % of multidrug-resistant E. coli, 13.4 % of Staphylococcus aureus, and 3.9 % of 

Staphylococcus epidermidis were isolated from milk. Multidrug-resistant cultures ï Staphylococcus 

aureus (72.2 %) and E. coli (26.6 %) were isolated from the infrastructure of livestock buildings. 

The analysis of the genetic determinants of antibiotic resistance showed that the blaCTX-M and 

blaOXA-10 genes were found in the vast majority of isolated cultures of E. coli  and Enterobacter 

cloacae, and the aph (31)-llb genes were found in P. aeruginosa. Also, the Shiga toxin gene stx 2 

was discovered in a number of E. coli cultures, which can serve as an important etiopathogenetic 

factor in the occurrence of infectious pathologies in farm animals. 
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ʇʀʊɸʊɽʃʔʅɸʗ ʉʈɽɼɸ ɼʃʗ ʂʋʃʔʊʀɺʀʈʆɺɸʅʀʗ ʇʈʆɹʀʆʊʀʏɽʉʂʆɻʆ 

ʐʊɸʄʄɸ ɹɸʂʊɽʈʀʀ BACILLUS SUBTILIS ʊʅʇ-3 

 

ʈʝʰʝʪʥʠʢʦʚʘ ɸ.ʀ. ï ʘʩʧʠʨʘʥʪ, ʊʘʨʘʙʫʢʠʥʘ ʅ.ʇ. ï ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ,  

ʅʝʫʩʪʨʦʝʚ ʄ.ʇ. ï ʜ.ʚʝʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

 

ʌɻɹʋʅ ʌʀʎ çʗʢʫʪʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè ʉʆ ʈɸʅ ʗʢʫʪʩʢʠʡ ʅʀʀ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʠʤʝʥʠ ʄ.ɻ. ʉʘʬʨʦʥʦʚʘè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʧʰʝʥʠʯʥʳʡ ʦʪʚʘʨ, ʮʝʦʣʠʪ, Bacillus subtilis, 

ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʧʨʦʙʠʦʪʠʢʠ 

Keywords: nutrient medium, wheat broth, zeolite, Bacillus subtilis, feed additive, probiotics 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ 

ʩʪʨʘʥʘʭ ʤʠʨʘ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʈʦʩʩʠʠ, ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠʜʝʪ ʘʢʪʠʚʥʳʡ ʧʦʠʩʢ, 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ, ʢʘʢ 

ʘʣʴʪʝʨʥʘʪʠʚʳ ʢʦʨʤʦʚʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʀʭ 

ʧʨʠʤʝʥʝʥʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, 

ʧʪʠʮʝʚʦʜʩʪʚʝ, ʨʳʙʦʣʦʚʩʪʚʝ, ʜʣʷ 

ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʠ ʫʩʚʦʷʝʤʦʩʪʠ ʢʦʨʤʦʚ, 

ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʦʚ ʨʦʩʪʘ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʥʦʨʤʘʣʠʟʫʝʪ ʤʠʢʨʦʙʠʦʪʫ 

ʢʠʰʝʯʥʠʢʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ, ʪʝʤ ʩʘʤʳʤ ʧʨʦʬʠʣʘʢʪʠʨʫʝʪ ʦʪ 

ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʠ ʠʩʢʣʶʯʝʥʠʷ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʤʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ [6, 

13]. 

ɺ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ ʦʜʥʠʤ 

ʠʟ ʛʣʘʚʥʳʭ ʦʪʨʘʩʣʝʡ ʩʝʚʝʨʥʦʛʦ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʢʦʪʦʚʦʜʩʪʚʦ, 

ʧʝʨʝʜ ʢʦʪʦʨʦʡ ʩʪʦʠʪ ʟʘʜʘʯʘ ʫʚʝʣʠʯʝʥʠʷ 

ʧʦʛʦʣʦʚʴʷ ʧʫʪʝʤ ʧʦʣʫʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʤʦʣʦʜʥʷʢʘ. ʋʯʝʥʳʤʠ ʗʢʫʪʩʢʦʡ ʅʀʀʉʍ 

ʩʦʟʜʘʥ ʧʨʦʙʠʦʪʠʢ çʉʘʭʘʙʘʢʪʠʩʫʙʪʠʣè, 

ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʠ 

ʧʦʨʦʩʷʪ [8]. ʇʨʦʙʠʦʪʠʢ 

çʉʘʭʘʙʘʢʪʠʩʫʙʪʠʣè ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ 

ʜʚʫʭ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ Bacillus subtilis 

ʊʅʇ-3 ʠ Bacillus subtilis ʊʅʇ-5, ʢʦʪʦʨʳʝ 

ʚʳʜʝʣʝʥʳ ʠʟ ʤʝʨʟʣʦʪʥʳʭ ʧʦʯʚ. ʆʥʠ 

ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʫʥʠʢʘʣʴʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ: ʚʳʨʘʞʝʥʥʳʤ 

ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʚ 

ʦʪʥʦʰʝʥʠʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʠ 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʙʘʢʪʝʨʠʠ, 

ʛʨʠʙʳ ʠ ʚʠʨʫʩʳ), 

ʠʥʪʝʨʬʝʨʦʥʠʥʜʫʮʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ, 

ʘʥʪʠʙʠʦʪʠʢʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʦʣʝʟʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʙʘʢʪʝʨʠʡ ʨʦʜʘ Lactobacillus ʠ 

Bifidobacterium [12]. ɸʨʢʪʠʯʝʩʢʠʝ ʰʪʘʤʤʳ 

ʙʘʢʪʝʨʠʡ ʨʦʜʘ Bacillus ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ [14]. 

ʉʧʦʩʦʙʥʦʩʪʴ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ 

ʙʘʢʪʝʨʠʡ ʦʢʘʟʳʚʘʪʴ ʧʨʦʙʠʦʪʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ ʧʨʠʚʝʣʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʧʨʝʧʘʨʘʪʦʚ, ʦʪʥʝʩʝʥʥʳʭ ʢ 

ʧʦʢʦʣʝʥʠʶ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

ʙʠʦʵʥʪʝʨʦʩʝʧʪʠʢʦʚ ï 

çʩʘʤʦʵʣʠʤʠʥʠʨʫʶʱʠʭʩʷ ʘʥʪʘʛʦʥʠʩʪʦʚè 

(ʙʘʢʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ 

ʩʧʝʮʠʬʠʯʥʳʤʠ ʦʙʠʪʘʪʝʣʷʤʠ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʙʳʩʪʨʦ ʚʳʚʦʜʷʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ) [1]. 

ʈʦʩʩʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Bacillus ʜʣʷ 

ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʨʘʟʨʘʙʦʪʘʥʦ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ 

ʧʷʪʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ: çɺʝʪʦʤè, çɺʝʪʦʩʧʦʨʠʥ-ɾè, 

çʂʘʨʙʠʪʦʢʩè, çʉʫʙʪʠʩʧʦʨʠʥè, 

çʕʥʟʠʤʩʧʦʨʠʥè, çʉʀʄɹʆʉ-ʧʨʦè, 

çɺʝʪʘʩʪʘʨè ʠ ʜʨʫʛʠʝ. ʕʪʠ ʢʦʨʤʦʚʳʝ 
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ʜʦʙʘʚʢʠ ʩʦʩʪʦʷʪ ʠʟ ʩʦʯʝʪʘʥʠʡ ʞʠʚʳʭ 

ʰʪʘʤʤʦʚ ʨʦʜʘ Bacillus, ʧʦʜʚʝʨʛʥʫʪʳʭ ʣʠʙʦ 

ʣʠʦʬʠʣʴʥʦʤʫ ʚʳʩʫʰʠʚʘʥʠʶ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʧʦʨʦʰʢʦʦʙʨʘʟʥʫʶ 

ʠʣʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʫʶ ʬʦʨʤʫ, ʣʠʙʦ 

ʞʠʜʢʫʶ, ʷʚʣʷʶʱʫʶʩʷ ʥʘʢʦʧʠʪʝʣʴʥʦʡ 

ʩʨʝʜʦʡ ʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 

ʇʨʦʙʠʦʪʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ ʦʙʣʘʜʘʶʪ 

ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʠʚ 

ʧʘʪʦʛʝʥʥʳʭ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ 

ʙʘʢʪʝʨʠʡ, ʘʥʪʠʙʠʦʪʠʢʦʫʩʪʦʡʯʠʚʳ. ʀʭ 

ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠʣʠ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʠʱʝʚʘʨʝʥʠʷ, 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ [11]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʢʘʢ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ 

ʪʨʫʜʦʝʤʢʠʤ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤ. ʇʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ 

ʤʠʢʨʦʙʥʦʛʦ ʩʳʨʴʷ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʚʳʙʦʨ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʘʩʩʳ ʠ ʙʝʟʦʪʭʦʜʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ [2]. ʐʪʘʤʤ 

ʙʘʢʪʝʨʠʡ B. subtilis ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʠʚʠʨʫʶʪ ʥʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʪʚʝʨʜʳʭ ʠ ʞʠʜʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, 

ʪʘʢʠʭ ʢʘʢ ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʘʛʘʨ (ʄʇɸ), 

ɻʘʫʟʝ ˉ 2 ʘʛʘʨʠʟʦʚʘʥʥʘʷ ʠ ʤʷʩʦʧʝʧʪʦʥʥʳʡ 

ʙʫʣʴʦʥ (ʄʇɹ). ʆʜʥʘʢʦ ʥʝʜʦʩʪʘʪʢʦʤ 

ʫʢʘʟʘʥʥʳʭ ʩʨʝʜ ʷʚʣʷʝʪʩʷ ʠʭ ʜʦʨʦʛʦʚʠʟʥʘ ʠ 

ʪʨʫʜʦʝʤʢʠʡ ʩʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ. ɺ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʩʨʝʜ ʥʝ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʥʳʤ [9]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʧʦʠʩʢ ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʡ 

Bacillus subtilis, ʢʘʢ ʦʩʥʦʚʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʪʭʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʠʢʨʦʙʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʗʢʫʪʩʢʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠʤ. ʄ.ɻ. ʉʘʬʨʦʥʦʚʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʰʪʘʤʤʘ ʚʳʙʨʘʣʠ 

ʰʪʘʤʤ ʙʘʢʪʝʨʠʠ B. subtilis ʊʅʇ-3, 

ʜʝʧʦʥʠʨʦʚʘʥʥʳʡ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʌɻɹʋ 

ɺɻʅʂʀ (ʉʧʨʘʚʢʘ ʦ ʜʝʧʦʥʠʨʦʚʘʥʠʠ ʦʪ 

08.08.2022 ʛ. ˉ 320 ʇ). ɼʘʥʥʳʡ ʰʪʘʤʤ 

ʙʘʢʪʝʨʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ 

çʉʘʭʘʙʘʢʪʠʩʫʙʪʠʣè [8]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ 

ʧʨʠʛʦʪʦʚʠʣʠ ʩʣʝʜʫʶʱʠʝ ʧʠʪʘʪʝʣʴʥʳʝ 

ʩʨʝʜʳ, ʠʤʝʶʱʠʝ ʩʦʩʪʘʚ: 1) 3 %-ʥʳʡ ʦʪʚʘʨ 

ʠʟ ʩʝʤʷʥ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1 

% CaCO3; 2) 3 %-ʥʳʡ ʦʪʚʘʨ ʠʟ ʩʝʤʷʥ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1 % 

ʮʝʦʣʠʪʘ ʍʦʥʛʫʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

(ʊʋ 2163-001-52483924-2006). ɺ ʢʘʯʝʩʪʚʝ 

ʢʦʥʪʨʦʣʷ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʙʫʣʴʦʥ. 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ - CaCO3, ʠ ʮʝʦʣʠʪʘ ï 

ʍʦʥʛʫʨʠʥ, ʥʘ ʨʦʩʪ B. subtilis. ʀʩʭʦʜʷ ʠʟ 

ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʩʪʘʚʥʳʭ: 1 ʛ 

ʥʘ 100 ʤʣ ʦʪʚʘʨʘ ʧʰʝʥʠʮʳ. 

ɿʝʨʥʦʚʦʡ ʦʪʚʘʨ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʛʦʪʦʚʠʣʠ ʠʟ 

ʩʦʦʪʥʦʰʝʥʠʷ 3 ʛ ʠʟʤʝʣʴʯʝʥʥʦʡ ʧʰʝʥʠʮʳ 

ʥʘ 100 ʤʣ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ. ʂʠʧʷʪʠʣʠ 

ʚ ʚʦʜʷʥʦʡ ʙʘʥʝ 15 ʤʠʥ, ʟʘʪʝʤ ʬʠʣʴʪʨʦʚʘʣʠ 

ʯʝʨʝʟ ʩʠʪʦ. ʇʦʩʣʝ ʦʪʚʘʨ ʨʘʟʣʠʚʘʣʠ ʚ 

ʢʦʣʙʳ, ʚ ʢʦʪʦʨʳʝ ʜʦʙʘʚʠʣʠ 1 ʛ ʮʝʦʣʠʪʘ ʠ 1 

ʛ CaCO3. ʉʪʝʨʠʣʠʟʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 1,1 

ʘʪʤ. ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ.  

ɼʣʷ ʧʦʩʝʚʘ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʡ B. 

subtilis ʊʅʇ-3 ʛʦʪʦʚʠʣʠ ʩʫʩʧʝʥʟʠʶ ʧʦ 

ʩʪʘʥʜʘʨʪʫ ʤʫʪʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʚʟʚʝʩʝʡ, ʨʘʚʥʦʝ 10 ʄɽ. ʇʨʦʚʦʜʠʣʠ ʧʦʩʝʚ 

0,1 ʤʣ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʥʘ 100 ʤʣ 

ʩʨʝʜʳ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʣʠ ʚ 

ʰʝʡʢʝʨ-ʠʥʢʫʙʘʪʦʨʝ çES-20è ʧʨʠ ʚʨʘʱʝʥʠʠ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 240 ʦʙ/ʤʠʥ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

37 ᴈ ʚ ʪʝʯʝʥʠʝ 72 ʯʘʩʦʚ. 

ʈʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʦʮʝʥʠʚʘʣʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʄʋʂ 4.2.2316-08 çʄʝʪʦʜʳ ʢʦʥʪʨʦʣʷ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜè 

[7]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʪʝʨʠʡ 

ʚ 1 ʤʣ ʧʨʦʚʝʣʠ 9-ʢʨʘʪʥʦʝ ʨʘʟʚʝʜʝʥʠʝ 

ʠʩʧʳʪʫʝʤʳʭ ʩʨʝʜ ʚ ʠʟʦʪʦʥʠʯʝʩʢʦʤ 

ʨʘʩʪʚʦʨʝ NaCl. ʊʘʢʞʝ ʚ ʭʦʜʝ ʦʧʳʪʦʚ 
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ʠʟʤʝʨʷʣʠ pH ʩʨʝʜ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ 

Mettler Toledo Seven Easy ʠ 

ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʣʠ ʤʘʟʢʠ, ʦʢʨʘʰʝʥʥʳʝ ʧʦ 

ɻʨʘʤʫ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Microsoft 

Excel, ʧʦ ʤʝʪʦʜʫ ʉʪʲʶʜʝʥʪʘ. ʆʧʳʪʳ 

ʧʨʦʚʦʜʠʣʠ ʚ 3-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ 

ʠʤʝʶʪ ʧʨʠʷʪʥʳʡ ʟʘʧʘʭ ʧʰʝʥʠʮʳ ʠ 

ʞʝʣʪʦʚʘʪʳʡ ʮʚʝʪ. ʇʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʥʘ 

ʦʩʥʦʚʝ ʧʰʝʥʠʯʥʦʛʦ ʦʪʚʘʨʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

CaCO3 ʠʤʝʣʘ ʢʨʝʤʦʚʦ-ʞʝʣʪʳʡ ʮʚʝʪ ʩ 

ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʘ, ʣʝʛʢʦ 

ʨʘʟʙʠʚʘʶʱʠʤʩʷ ʧʨʠ ʚʩʪʨʷʭʠʚʘʥʠʠ. 

ʇʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʚ ʢʦʪʦʨʫʶ ʜʦʙʘʚʠʣʠ 

ʮʝʦʣʠʪ ï ʍʦʥʛʫʨʠʥ, ʠʤʝʣʘ ʧʨʦʟʨʘʯʥʦ-

ʞʝʣʪʳʡ ʮʚʝʪ ʩ ʥʝʙʦʣʴʰʠʤ ʦʩʘʜʢʦʤ 

ʮʝʦʣʠʪʘ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ B. 

subtilis ʊʅʇ-3 ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ, ʢʘʢ ʥʘ ʦʧʳʪʥʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʪʘʢ ʠ ʥʘ ʄʇɹ 

(ʢʦʥʪʨʦʣʴ), ʥʘʙʣʶʜʘʣʠ ʦʜʠʥʘʢʦʚʳʡ ʨʦʩʪ 

ʙʝʟ ʧʦʤʫʪʥʝʥʠʷ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥʢʠ ʠ ʚʳʧʘʜʝʥʠʝʤ ʝʛʦ ʚ 

ʦʩʘʜʦʢ ʧʨʠ ʚʩʪʨʷʭʠʚʘʥʠʠ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʘʵʨʦʙʥʳʭ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʢʪʝʨʠʡ. 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʠ ʙʳʣʠ ʚʠʜʥʳ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʧʦʨʦʚʳʝ ʠ 

ʚʝʛʝʪʘʪʠʚʥʳʝ ʙʘʮʠʣʣʳ, ʧʦʩʪʦʨʦʥʥʠʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʰʪʘʤʤʘ 

ʙʘʢʪʝʨʠʠ B. subtilis ʊʅʇ-3 ʚ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1, ʘ ʜʘʥʥʳʝ 

pH ʜʠʥʘʤʠʢʠ ʩʨʝʜ ï ʚ ʪʘʙʣʠʮʝ 2.  

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʠ B. subtilis ʊʅʇ-3 

ʏʘʩʳ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ (ʂʆɽ*109/ʤʣ, MÑm) 

ʂʦʥʪʨʦʣʴ (ʄʇɹ) 3 %-ʥʳʡ ʦʪʚʘʨ 

ʧʰʝʥʠʮʳ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ CaCO3 

3 %-ʥʳʡ ʦʪʚʘʨ 

ʧʰʝʥʠʮʳ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ 

ʮʝʦʣʠʪʘ ʍʦʥʛʫʨʠʥ 

24 44,0Ñ3,0 33,0Ñ2,0 54,0Ñ4,0 

48 64,0Ñ4,0 36,0Ñ3,0 85,0Ñ3,0 

72 104,0Ñ2,0 102,0Ñ2,0 181,0Ñ2,0* 

ʇʨʠʤʝʯʘʥʠʝ: * P>0,05 

 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ pH ʩʨʝʜʳ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ B. subtilis ʊʅʇ-3 

ʏʘʩʳ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

B. subtilis ʊʅʇ-3(MÑm) 

ʂʦʥʪʨʦʣʴ (ʄʇɹ) 3 %-ʥʳʡ ʦʪʚʘʨ 

ʧʰʝʥʠʮʳ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ CaCO3 

3 %-ʥʳʡ ʦʪʚʘʨ 

ʧʰʝʥʠʮʳ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ 

ʮʝʦʣʠʪʘ ʍʦʥʛʫʨʠʥ 

24 7,1Ñ0,04 7,4Ñ0,05 7,1Ñ0,04 

48 7,6Ñ0,05 7,1Ñ0,04 6,8Ñ0,05 

72 7,4Ñ0,04 7,1Ñ0,04 6,6Ñ0,05 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ (ʊʘʙʣʠʮʘ 

1), ʯʠʩʣʦ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ ʰʪʘʤʤʘ 

ʙʘʢʪʝʨʠʠ B. subtilis ʊʅʇ-3 ʥʘ 3 %-ʥʦʤ 

ʧʰʝʥʠʯʥʦʤ ʦʪʚʘʨʝ ʩ 1 % ʮʝʦʣʠʪʦʤ ʩ 

ʧʝʨʚʳʭ ʩʫʪʦʢ ʚʳʰʝ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʭ 

ʜʦʩʪʦʚʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʦʧʳʪʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʠ B. subtilis 

ʊʅʇ-3 ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ʥʘ ʦʩʥʦʚʝ 3 % ʦʪʚʘʨʘ ʧʰʝʥʠʮʳ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ 1% ʮʝʦʣʠʪʘ ʍʦʥʛʫʨʠʥ ʥʘ 72 

ʯʘʩ ʨʦʩʪʘ, ʜʦ 181Ñ2,0 ʂʆɽ*109/ʤʣ ʠ 

ʧʨʝʚʳʰʘʝʪ ʨʦʩʪ ʚ ʢʦʥʪʨʦʣʝ (ʄʇɹ) ʚ 

ʂʆɽ/ʤʣ ʥʘ 43 %. ʋ ʚʩʝʭ ʦʙʨʘʟʮʦʚ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ pH ʧʦʢʘʟʘʪʝʣʴ 

ʥʝʡʪʨʘʣʴʥʳʡ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

(ʊʘʙʣʠʮʘ 2). 

ʇʨʠ ʚʳʙʦʨʝ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʠ 

B. subtilis ʊʅʇ-3 ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ 
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ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ B. 

subtilis ʥʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ, ʢʘʢ 

ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʚʦʜʦʚ. ʕʪʠ ʧʠʪʘʪʝʣʴʥʳʝ 

ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʧʰʝʥʠʯʥʳʭ ʦʪʨʫʙʝʡ ʠ 

ʦʪʚʘʨʦʚ, ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʘʷ ʧʠʪʘʪʝʣʴʥʘʷ 

ʩʨʝʜʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʣʦʤʳ ʛʨʝʯʠʭʠ ʠ 

ʷʯʤʝʥʷ, ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʥʘ ʦʩʥʦʚʝ 

ʥʝʧʨʦʨʦʱʝʥʥʦʛʦ ʟʝʨʥʘ ʦʚʩʘ ʛʦʣʦʟʝʨʥʦʛʦ 

ʩʦʨʪʘ ï ʅʝʤʯʠʥʦʚʩʢʠʡ ʠ ʜʨʫʛʠʝ [3, 15]. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʝ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʯʪʦ ʟʝʨʥʦʚʳʝ ʧʠʪʘʪʝʣʴʥʳʝ 

ʩʨʝʜʳ ʧʨʠʝʤʣʝʤʳ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ B. subtilis. 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʤʝʣ 

(CaCO3) ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʚ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʦʩʪʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [15]. ʎʝʦʣʠʪ, ʢʘʢ 

ʤʠʥʝʨʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʠ 

B. subtilis ʊʅʇ-3, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʘʤʠ 

ʚʧʝʨʚʳʝ. ʎʝʦʣʠʪʳ ï ʧʨʠʨʦʜʥʳʝ ʤʠʥʝʨʘʣʳ, 

ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʢʘʨʢʘʩʥʳʭ 

ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ, ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʩʦʨʙʮʠʦʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ [3, 4]. ɺ ʦʧʳʪʘʭ ʧʨʠʤʝʥʷʣʠ 

ʮʝʦʣʠʪ ʍʦʥʛʫʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʊʋ 

2163-001-52483924-2006), 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʪʫʬ ʙʦʛʘʪʳʡ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʝʛʦ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʚ 

ʤʝʩʪʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʢʘʢ 

ʥʝʪʨʘʜʠʮʠʦʥʥʫʶ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ [5]. 

ɼʦʙʘʚʣʝʥʠʝ ʮʝʦʣʠʪʘ ï ʍʦʥʛʫʨʠʥ ʚ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ, ʥʘ ʧʰʝʥʠʯʥʦʤ ʦʪʚʘʨʝ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦ ʨʦʩʪ ʰʪʘʤʤʘ 

ʙʘʢʪʝʨʠʡ B. subtilis ʊʅʇ-3, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʥʘ ʦʙʱʝʧʨʠʥʷʪʦʤ 

ʤʷʩʦʧʝʧʪʦʥʥʦʤ ʙʫʣʴʦʥʝ ʠ ʩ ʜʦʙʘʚʢʦʡ ʤʝʣʘ. 

ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ 3 %-ʥʦʤ ʦʪʚʘʨʝ 

ʧʰʝʥʠʮʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1 % ʮʝʦʣʠʪʘ 

ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʝ ʚʥʝʩʝʥʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʧʦʣʫʯʝʥʠʷ 

ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʙʝʟ 

ʫʪʠʣʠʟʘʮʠʠ ʩʨʝʜʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʝʟʦʪʭʦʜʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʟʚʦʣʷʶʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʨʝʜʘ ʥʘ ʦʩʥʦʚʝ 

3 % ʧʰʝʥʠʯʥʦʛʦ ʦʪʚʘʨʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1 % 

ʮʝʦʣʠʪʘ ï ʍʦʥʛʫʨʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʰʪʘʤʤʘ 

ʙʘʢʪʝʨʠʡ B. subtilis ʊʅʇ-3 ʠ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʙʝʟʦʪʭʦʜʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 
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ʇʈʆɹʀʆʊʀʏɽʉʂʆɻʆ ʐʊɸʄʄɸ ɹɸʂʊɽʈʀʀ BACILLUS SUBTILIS ʊʅʇ-3 

 

ʈʝʰʝʪʥʠʢʦʚʘ ɸ.ʀ., ʊʘʨʘʙʫʢʠʥʘ ʅ.ʇ., ʅʝʫʩʪʨʦʝʚ ʄ.ʇ. 

ʈʝʟʶʤʝ 

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

Bacillus subtilis ʢʘʢ ʦʩʥʦʚʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʪʭʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʡ Bacillus subtilis 

ʊʅʇ-3 ʥʘ ʟʝʨʥʦʚʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʠʤʝʶʱʠʝ ʩʣʝʜʫʶʱʠʡ ʩʦʩʪʘʚ: 1) 3 %-ʥʳʡ ʦʪʚʘʨ ʠʟ 

ʩʝʤʷʥ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1 % CaCO3; 2) 3 %-ʥʳʡ ʦʪʚʘʨ ʠʟ ʩʝʤʷʥ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1 % ʮʝʦʣʠʪʘ ʍʦʥʛʫʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠʤʝʶʪ ʧʨʠʷʪʥʳʡ ʟʘʧʘʭ ʧʰʝʥʠʮʳ ʠ ʞʝʣʪʦʚʘʪʳʡ ʮʚʝʪ. ɺ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʠ B. subtilis ʊʅʇ-3 ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ, ʢʘʢ ʥʘ ʦʧʳʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʪʘʢ ʠ ʥʘ ʄʇɹ (ʢʦʥʪʨʦʣʴ), 

ʥʘʙʣʶʜʘʣʠ ʦʜʠʥʘʢʦʚʳʡ ʨʦʩʪ ʙʝʟ ʧʦʤʫʪʥʝʥʠʷ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥʢʠ ʠ 

ʚʳʧʘʜʝʥʠʝʤ ʝʛʦ ʚ ʦʩʘʜʦʢ ʧʨʠ ʚʩʪʨʷʭʠʚʘʥʠʠ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʵʨʦʙʥʳʭ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ 

ʙʘʢʪʝʨʠʡ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʡ B. subtilis ʊʅʇ-3 ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʥʘ ʦʩʥʦʚʝ 3 %-ʥʦʛʦ ʦʪʚʘʨʘ ʧʰʝʥʠʮʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1 % ʮʝʦʣʠʪʘ ʥʘ 72 ʯʘʩ 

ʨʦʩʪʘ, ʜʦ 181Ñ2,0 ʂʆɽ*109/ʤʣ ʠ ʧʨʝʚʳʰʘʝʪ ʨʦʩʪ ʚ ʢʦʥʪʨʦʣʝ (ʄʇɹ) ʚ ʂʆɽ/ʤʣ ʥʘ 43 %. ʋ ʚʩʝʭ 

ʦʙʨʘʟʮʦʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ pH ʧʦʢʘʟʘʪʝʣʴ ʥʝʡʪʨʘʣʴʥʳʡ, ʦʧʪʠʤʘʣʴʥʳʡ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʨʝʜʘ ʥʘ ʦʩʥʦʚʝ 3 % ʧʰʝʥʠʯʥʦʛʦ ʦʪʚʘʨʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1 % ʮʝʦʣʠʪʘ ï 

ʍʦʥʛʫʨʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʡ B. subtilis 

ʊʅʇ-3 ʠ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʙʝʟʦʪʭʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

 

DEVELOPMENT OF A LIQUID NUTRIENT MEDIUM FOR CULTIVATION OF A 

PROBIOTIC STRAIN OF THE BACTERIUM BACILLUS SUBTILIS TNP-3 

 

Reshetnikova A.I., Tarabukina N.P., Neustroev M.P. 

Summary 

 

The aim of the work is to search for components of nutrient media for the cultivation of 

Bacillus subtilis as the basis for ensuring a waste-free technology for obtaining a feed additive. The 

article presents data on the cultivation of the bacterium strain Bacillus subtilis TNP-3 on grain 

nutrient media having the following composition:1) 3 % decoction from spring wheat seeds with the 

addition of 1 % CaCO3; 2) 3 % decoction from spring wheat seeds with the addition of 1 % zeolite 

from the Khongurinsky deposit. The obtained samples of nutrient media have a pleasant wheat 

smell and a yellowish color. During experiments when cultivating strains of the bacterium B. 

subtilis TNP-3 in a thermostat at a temperature of 37 ÁC, both on experimental nutrient media and 

on BCH (control), the same growth was observed without turbidity, with the formation of a film on 

the surface and its precipitation during shaking, which is typical for aerobic spore-forming bacteria. 

The maximum number of B. subtilis TNP-3 bacterial strain is achieved on a nutrient medium based 

on 3 % decoction of wheat with the addition of 1% zeolite for 72 hours of growth, up to 181Ñ2.0 

CFU*109/ml and exceeds the growth in the control (BCH) in CFU/ml by 43 %. In all samples of 

nutrient media, the pH value is neutral, optimal for the cultivation of microorganisms. Thus, the 

obtained research results allow us to conclude that a medium based on 3 % wheat broth with the 

addition of 1 % zeolite ï Hongurin is suitable for the cultivation of a probiotic strain of B. subtilis 

TNP-3 bacteria and is promising in the development of a waste-free technology for obtaining a feed 

additive for farm animals. 
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ʆʇɽʈɸʊʀɺʅʆʄ ʈʆɼʆʈɸɿʈɽʐɽʅʀʀ ʋ ʉʆɹɸʂ 

 

ʈʦʤʘʥʦʚ ɼ.ɺ. ï ʘʩʧʠʨʘʥʪ 

 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʙʘʢʠ, ʭʠʨʫʨʛʠʷ, ʨʦʜʦʨʘʟʨʝʰʝʥʠʝ, ʥʘʨʢʦʟ, ʥʠʟʢʦʧʦʪʦʯʥʘʷ 

ʘʥʝʩʪʝʟʠʷ, ʜʳʭʘʥʠʝ, ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ 

Keywords: dogs, surgery, delivery, anesthesia, low-flow anesthesia, respiration, blood 

circulation 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦʧʨʦʩʳ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʫ ʩʦʙʘʢ 

ʤʝʣʢʠʭ ʠ ʩʨʝʜʥʠʭ ʧʦʨʦʜ ʷʚʣʷʶʪʩʷ ʢʨʘʡʥʝ 

ʘʢʪʫʘʣʴʥʳʤʠ. ʇʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ 

ʘʥʝʩʪʝʟʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘʧʨʷʤʫʶ 

ʩʢʘʞʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʩʫʢ ʚʦ ʚʨʝʤʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʘ 

ʟʜʦʨʦʚʴʝ ʧʣʦʜʦʚ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ [2]. ʀʟʤʝʥʝʥʠʷ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʢʨʦʚʠ, ʥʘʨʫʰʝʥʠʝ ʜʳʭʘʥʠʷ ʠ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫ ʩʦʙʘʢ ʧʨʠ 

ʚʥʫʪʨʠʚʝʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʚ ʭʦʜʝ ʦʧʝʨʘʮʠʠ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʛʠʧʦʢʩʠʠ ʤʘʪʝʨʠ ʠ 

ʧʣʦʜʦʚ ʚʧʣʦʪʴ ʜʦ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ [6]. 

ʇʦʵʪʦʤʫ ʚʳʙʦʨ ʘʥʘʣʦʛʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʧʦʩʦʙʦʚ ʘʥʝʩʪʝʟʠʠ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ 

ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʫʢʠ ʚ ʧʨʦʮʝʩʩʝ 

ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ [3]. ʇʨʝʜʣʘʛʘʝʤʳʡ ʥʘʤʠ 

ʩʧʦʩʦʙ ʥʠʟʢʦʧʦʪʦʯʥʦʡ ʛʘʟʦʚʦʡ ʘʥʝʩʪʝʟʠʠ 

ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚʠʜʘʤʠ 

ʚʥʫʪʨʠʚʝʥʥʦʡ ʘʥʝʩʪʝʟʠʠ: ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʵʪʦ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʅʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʥʠʟʢʦʧʦʪʦʯʥʦʡ ʛʘʟʦʚʦʡ ʘʥʝʩʪʝʟʠʠ (ʜʘʣʝʝ 

ʧʦ ʪʝʢʩʪʫ ï ʅʇɸ) ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʢʨʦʚʠ ʩʫʢ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ 

ʨʦʜʦʨʘʟʨʝʰʝʥʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 

ʧʦʣʥʦʤʫ ʵʬʬʝʢʪʫ ʘʥʝʩʪʝʟʠʠ, ʘ ʪʘʢʞʝ 

ʦʢʘʟʳʚʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʚʣʠʷʥʠʷ ʥʘ ʧʣʦʜʳ 

ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʠʥʛʘʣʷʮʠʦʥʥʳʝ ʘʥʝʩʪʝʪʠʢʠ 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʥʫʪʨʠʚʝʥʥʳʭ ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʧʦʧʘʜʘʶʪ ʚ ʢʨʦʚʴ ʩʫʢ, ʘ ʟʘʪʝʤ ʠ ʧʣʦʜʦʚ. 

ʉ ʚʦʟʨʘʩʪʘʥʠʝʤ ʩʪʝʧʝʥʠ 

ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʠʩʢʘ ʧʨʠ ʚʳʙʦʨʝ ʚʠʜʘ 

ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʠ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʸʪʩʷ 

ʠʥʛʘʣʷʮʠʦʥʥʦʤʫ ʥʘʨʢʦʟʫ ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʙʝʟʦʧʘʩʥʦʤʫ ʠ ʫʧʨʘʚʣʷʝʤʦʤʫ [5, 7]. 

ʉʫʱʝʩʪʚʫʝʪ ʦʙʦʩʥʦʚʘʥʥʦʝ ʤʥʝʥʠʝ, ʯʪʦ 

ʧʦʩʣʝʜʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʦʷʥʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʘʥʝʩʪʝʪʠʢʘ ʚ 

ʦʨʛʘʥʠʟʤʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʸʛʢʠʡ ʧʝʨʠʦʜ ʧʨʦʙʫʞʜʝʥʠʷ 

ʜʘʞʝ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʘʥʝʩʪʝʟʠʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʘʥʝʩʪʝʟʠʠ ʫʯʠʪʳʚʘʶʪ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ. ʇʨʠ ʤʝʩʪʥʳʭ 

ʦʧʝʨʘʮʠʷʭ ʧʨʠʤʝʥʷʶʪ ʩʝʜʘʮʠʶ ʠ ʤʝʩʪʥʳʝ 

ʘʥʝʩʪʝʪʠʢʠ, ʘ ʧʨʠ ʧʦʣʦʩʪʥʳʭ ʦʧʝʨʘʮʠʷʭ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʶʪ ʠʥʛʘʣʷʮʠʦʥʥʦʤʫ 

ʥʘʨʢʦʟʫ [1].  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè ʚ 2021-2022 ʛʛ. ɺ 

ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 50 ʩʦʙʘʢ ʨʘʟʜʝʣʠʣʠ 

ʥʘ 2 ʛʨʫʧʧʳ ʧʦ 25 ʛʦʣʦʚ. ʇʝʨʚʦʡ ʛʨʫʧʧʝ 

ʩʦʙʘʢ ʧʨʦʚʦʜʠʣʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʠʟʢʦʧʦʪʦʯʥʦʡ ʛʘʟʦʚʦʡ 

ʘʥʝʩʪʝʟʠʠ ʠʟʦʬʣʫʨʘʥʦʤ 1 ʦʙ. % ʠ ʩʝʜʘʮʠʝʡ 

ʜʝʢʩʤʝʜʠʪʦʤʝʜʠʥʦʤ (50 ʤʛ/ʢʛ), ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ ʩʦʙʘʢ ʧʨʦʚʦʜʠʣʠ ʪʫ ʞʝ ʦʧʝʨʘʮʠʶ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʟʦʣʝʪʠʣʘ 2 ʤʛ/ʢʛ. ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʩʦʙʘʢ ʩʦʩʪʘʚʣʷʣ ʦʪ 4 ʜʦ 6 ʣʝʪ, ʚʝʩ 

ʦʪ 18,5 ʜʦ 29,3 ʢʛ. ɺʢʣʶʯʝʥʥʳʝ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʙʘʢʠ ʥʝ ʠʤʝʣʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʘʪʦʣʦʛʠʡ, ʥʝ ʠʤʝʣʠ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʢ ʧʨʦʚʝʜʝʥʠʶ ʧʣʘʥʦʚʦʡ 

ʦʧʝʨʘʮʠʠ, ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʫ ʚʩʝʭ ʩʫʢ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 

ʫʩʧʝʰʥʦ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ɸɼ ʩʫʢ ʩ ʧʦʤʦʱʴʶ ʤʘʥʞʝʪʳ ʢʦʥʪʨʦʣʷ 
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ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʦʢʘʟʘʪʝʣʠ 

ʢʘʧʥʦʛʨʘʬʘ (ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʉʆ2 ʥʘ 

ʚʜʦʭʝ ʠ ʚʳʜʦʭʝ), ʘ ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʝ 

ʠʟʚʣʝʢʘʝʤʳʭ ʚ ʭʦʜʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ 

ʧʣʦʜʦʚ ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ.  

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʭʦʜʝ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʨʠʤʝʥʝʥʠʝ 

ʥʠʟʢʦʧʦʪʦʯʥʦʡ ʛʘʟʦʚʦʡ ʘʥʝʩʪʝʟʠʠ ʧʨʠ 

ʢʝʩʘʨʝʚʦʤ ʩʝʯʝʥʠʠ ʫ ʩʦʙʘʢ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʧʨʦʷʚʣʝʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʠ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʦʡ ʞʠʚʦʪʥʳʭ (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʄʦʥʠʪʦʨʠʥʛ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʫʢ ʚ ʭʦʜʝ ʦʧʝʨʘʮʠʠ (P=0,01) 

 
ʈʠʩʫʥʦʢ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʢʘʧʥʦʛʨʘʤʤʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʠ ʚʥʫʪʨʠʚʝʥʥʦʡ 

ʘʥʝʩʪʝʟʠʠ (ʈ=0,01)  

 

ʇʦʚʳʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʩʧʫʩʪʷ 20 ʤʠʥʫʪ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʦʧʝʨʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʠ 

ʫʨʦʚʥʷ ʙʦʣʠ, ʠʩʧʳʪʳʚʘʝʤʦʛʦ ʞʠʚʦʪʥʳʤ ʚ 

ʭʦʜʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 9 

ʩʦʙʘʢʘʤ ʠʟ 25 (ʚ 36 % ʩʣʫʯʘʝʚ ʧʨʠ 

ʚʥʫʪʨʠʚʝʥʥʦʡ ʘʥʝʩʪʝʟʠʠ) ʪʨʝʙʦʚʘʣʦʩʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʚʘʟʦʧʨʝʩʩʦʨʦʚ ʠ 

ʘʥʘʣʴʛʝʪʠʢʦʚ ʜʣʷ ʩʥʠʞʝʥʠʷ ʙʦʣʠ ʠ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. 
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ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ 

ʫ ʩʦʙʘʢ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʥʠʟʢʦʧʦʪʦʯʥʦʡ ʛʘʟʦʚʦʡ ʘʥʝʩʪʝʟʠʠ 

ʠʟʦʬʣʫʨʘʥʦʤ 1 ʦʙ. % ʧʦʟʚʦʣʷʝʪ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʩʪʘʚ ʛʘʟʦʚ ʢʨʦʚʠ ʩʫʢ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʡ ʦʧʝʨʘʮʠʠ ʚ ʨʝʬʝʨʝʥʪʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʥʦʨʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʘʥʝʩʪʝʪʠʢʘ.  

ɾʠʚʦʪʥʳʤ, ʢʦʪʦʨʳʤ ʧʨʠ 

ʦʧʝʨʘʪʠʚʥʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ ʧʨʠʤʝʥʷʣʠ 

ʚʥʫʪʨʠʚʝʥʥʳʡ ʘʥʝʩʪʝʪʠʢ ʟʦʣʝʪʠʣ 2 ʤʛ/ʢʛ 

ʪʨʝʙʦʚʘʣʦʩʴ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʘʧʧʘʨʘʪʫ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʣʝʛʢʠʭ, ʪʘʢ ʢʘʢ 

ʚ 6 ʩʣʫʯʘʷʭ ʠʟ 25 (24 %) ʧʘʨʮʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʥʘ ʚʳʜʦʭʝ 

ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʦʩʴ ʥʠʞʝ ʨʝʬʝʨʝʥʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʥʦʨʤʳ (ʪ.ʝ. >35). ʋ ʩʦʙʘʢ, 

ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʠʟʢʦʧʦʪʦʯʥʦʡ ʘʥʝʩʪʝʟʠʠ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʧʥʦʛʨʘʤʤʳ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʷʭ ʥʦʨʤʳ. 

ʇʣʦʜʳ, ʠʟʚʣʝʯʝʥʥʳʝ ʠʟ ʤʘʪʢʠ ʧʨʠ 

ʢʝʩʘʨʝʚʦʤ ʩʝʯʝʥʠʠ, ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ ʰʢʘʣʝ 

ɸʧʛʘʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʛʠʧʦʢʩʠʠ ʠ 

ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʱʝʥʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʦʪʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 

 
ʈʠʩʫʥʦʢ 3 ï ʇʣʦʜʳ, ʠʟʚʣʝʯʝʥʥʳʝ ʠʟ ʤʘʪʢʠ ʧʨʠ ʢʝʩʘʨʝʚʦʤ ʩʝʯʝʥʠʠ ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʛʠʧʦʢʩʠʠ ʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʱʝʥʢʦʚ 

 

ʆʪʤʝʯʘʣʠ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʥʠʟʢʦʧʦʪʦʯʥʦʡ ʛʘʟʦʚʦʡ ʘʥʝʩʪʝʟʠʠ ʱʝʥʢʠ ʚ 

ʧʝʨʚʫʶ ʤʠʥʫʪʫ ʞʠʟʥʠ ʠʤʝʣʠ ʦʮʝʥʢʫ ʧʦ 

ʰʢʘʣʝ ɸʧʛʘʨ ï 8, ʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʚʥʫʪʨʠʚʝʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ï 6, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʝʛʢʦʡ ʛʠʧʦʢʩʠʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʅʇɸ ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʢʘʢ ʥʘ ʟʜʦʨʦʚʴʝ ʩʫʢʠ, ʪʘʢ ʠ ʥʘ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʦʙʱʝʤ ʩʦʩʪʦʷʥʠʠ 

ʱʝʥʢʦʚ ʧʦʩʣʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ, ʪʘʢ ʢʘʢ 

ʠʥʛʘʣʷʮʠʦʥʥʳʝ ʘʥʝʩʪʝʪʠʢʠ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʧʨʦʥʠʢʘʶʪ ʚ ʢʨʦʚʴ ʤʘʪʝʨʠ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʚ ʢʨʦʚʴ ʧʣʦʜʘ.  

ʇʨʠʤʝʥʝʥʠʝ ʚʥʫʪʨʠʚʝʥʥʦʡ 

ʘʥʝʩʪʝʟʠʠ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʦʢʩʠʠ ʧʣʦʜʦʚ 

ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʘʥʝʩʪʝʪʠʢʘ ʚ 

ʢʨʦʚʴ ʱʝʥʢʦʚ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʱʝʝ 

ʫʛʥʝʪʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʣʦʜʦʚ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢ ʢʘʢ ʚ 36 % ʩʣʫʯʘʝʚ 

ʩʦʙʘʢʘʤ ʧʨʠʭʦʜʠʣʦʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʚʚʦʜʠʪʴ ʘʥʝʩʪʝʪʠʢ ʜʣʷ ʩʥʠʞʝʥʠʷ ʙʦʣʠ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʦʟʳ ʤʦʛʣʠ ʩʪʘʪʴ ʨʠʩʢʦʤ 

ʛʠʙʝʣʠ ʱʝʥʢʦʚ ʚ ʫʪʨʦʙʝ ʠʟ-ʟʘ ʧʨʝʚʳʰʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʝʩʪʝʪʠʢʘ ʚ ʢʨʦʚʠ [4]. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʭʦʜʷ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘʤʠ ʜʘʥʥʳʭ ʦʪʤʝʯʘʝʤ, 

ʯʪʦ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ 

ʭʦʜʝ ʦʧʝʨʘʮʠʠ ʫ ʩʦʙʘʢ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʦʚʦʜʠʪʴ ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʟʘ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʧʥʦʛʨʘʤʤʳ ʠ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʠ 

ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʥʘʨʢʦʟʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʫ ʩʫʢ ʧʨʠ 

ʠʥʛʘʣʷʮʠʦʥʥʦʤ ʠ ʚʥʫʪʨʠʚʝʥʥʦʤ ʥʘʨʢʦʟʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʣʝʛʦʯʥʦʛʦ 

ʛʘʟʦʦʙʤʝʥʘ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʇʨʠ 

ʚʥʫʪʨʠʚʝʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʤʝʭʘʥʠʟʤʳ 

ʜʦʩʪʘʚʢʠ ʢʠʩʣʦʨʦʜʘ ʫ ʩʦʙʘʢ ʫʛʥʝʪʝʥʳ 

ʤʘʢʩʠʤʘʣʴʥʦ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʳ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʠʟʢʦʧʦʪʦʯʥʦʡ ʛʘʟʦʚʦʡ 

ʘʥʝʩʪʝʟʠʠ. ʇʨʠ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʱʝʥʢʦʚ 
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ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʦʪʤʝʯʘʣʠʩʴ ʚ ʛʨʫʧʧʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʅʇɸ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ 

ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʙʘʢ ʧʨʠ 

ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ. ʆʮʝʥʢʘ 

ʧʘʨʘʤʝʪʨʦʚ ʣʝʛʦʯʥʦʛʦ ʛʘʟʦʦʙʤʝʥʘ ʧʦ 

ʢʣʠʥʠʯʝʩʢʠʤ ʩʠʤʧʪʦʤʘʤ ʠ ʜʘʥʥʳʤ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ ʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʠ 

ʢʦʨʨʝʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʥʘʨʫʰʝʥʠʡ 

ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠ ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʨʢʦʟʘ ʜʣʷ ʞʠʚʦʪʥʦʛʦ. 
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ʈʆɼʆʈɸɿʈɽʐɽʅʀʀ ʋ ʉʆɹɸʂ 

 

ʈʦʤʘʥʦʚ ɼ.ɺ. 

ʈʝʟʶʤʝ  

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʘʥʝʩʪʝʪʠʢʦʚ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʜʳʭʘʥʠʷ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫ ʩʦʙʘʢ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ ʨʦʜʦʨʘʟʨʝʰʝʥʠʠ ʠ ʩʦʩʪʦʷʥʠʷ 

ʧʣʦʜʦʚ ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʫ ʩʫʢ ʧʨʠ ʠʥʛʘʣʷʮʠʦʥʥʦʤ ʠ ʚʥʫʪʨʠʚʝʥʥʦʤ ʥʘʨʢʦʟʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʣʝʛʦʯʥʦʛʦ ʛʘʟʦʦʙʤʝʥʘ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʇʨʠ ʚʥʫʪʨʠʚʝʥʥʦʡ 

ʘʥʝʩʪʝʟʠʠ ʤʝʭʘʥʠʟʤʳ ʜʦʩʪʘʚʢʠ ʢʠʩʣʦʨʦʜʘ ʫ ʩʦʙʘʢ ʫʛʥʝʪʝʥʳ ʤʘʢʩʠʤʘʣʴʥʦ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʠʟʢʦʧʦʪʦʯʥʦʡ ʛʘʟʦʚʦʡ ʘʥʝʩʪʝʟʠʠ. ʇʨʠ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ 

ʱʝʥʢʦʚ ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʣʠʩʴ ʚ ʛʨʫʧʧʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʅʇɸ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʙʘʢ ʧʨʠ ʠʥʛʘʣʷʮʠʦʥʥʦʡ 

ʘʥʝʩʪʝʟʠʠ. 

 

ASSESSMENT OF THE STATE OF RESPIRATION AND BLOOD CIRCULATION DURING 

OPERATIVE DELIVERY IN DOGS 

 

Romanov D.V. 

Summary 

 

The aim of the research was to determine the effect of various types of anesthetics on the 

state of respiration and blood circulation in dogs during operative delivery and the condition of 

fetuses on the Apgar scale. The results of the study show that during surgical delivery in females 

with inhalation and intravenous anesthesia, violations of pulmonary gas exchange and blood 

circulation are observed. With intravenous anesthesia, oxygen delivery mechanisms in dogs are 

suppressed as much as possible and slightly reduced when using low-flow gas anesthesia. When 

assessing the condition of puppies on the Apgar scale, the best indicators were noted in the group 

with the use of NPA, which indicates an improvement in the hemodynamic parameters of dogs with 

inhalation anesthesia. 
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ʃʶʜʝʡ ʠʟʜʨʝʚʣʝ ʠʥʪʝʨʝʩʦʚʘʣʦ 

ʢʨʘʩʠʚʦʝ ʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʪʦʝ ʪʝʣʦ. 

ɿʜʦʨʦʚʦʝ ʪʝʣʦ ï ʵʪʦ ʦʧʣʦʪ ʬʠʟʠʯʝʩʢʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʚ ʢʦʨʨʝʢʮʠʠ ʪʝʣʦʩʣʦʞʝʥʠʷ 

ʩʚʷʟʘʥʦ ʩ ʪʘʢʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʢʘʢ ʛʨʫʧʧʦʚʳʝ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʥʷʪʠʷ ʩ ʦʪʷʛʦʱʝʥʠʷʤʠ. 

ʇʦʧʫʣʷʨʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ 

ʫʣʫʯʰʝʥʠʠ ʬʦʨʤ ʪʝʣʘ ʷʚʣʷʝʪʩʷ 

ʙʦʜʠʙʠʣʜʠʥʛ ʠ ʨʘʟʣʠʯʥʳʝ ʝʛʦ ʚʘʨʠʘʮʠʠ. 

ɼʦʩʪʠʞʝʥʠʝ ʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ ʠ 

ʧʨʦʨʘʙʦʪʢʘ ʨʝʣʴʝʬʥʦʩʪʠ ʤʳʰʮ ʚʩʝʛʜʘ 

ʩʚʷʟʘʥʳ ʩ ʧʨʝʦʜʦʣʝʥʠʝʤ ʚʥʝʰʥʝʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ 

ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ, ʪʘʢ ʩʚʦʙʦʜʥʳʝ ʚʝʩʘ 

(ʰʪʘʥʛʘ, ʛʘʥʪʝʣʠ) ʠ ʪʨʝʥʘʞʝʨʳ. ɺʩʝ 

ʩʠʣʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʶʪʩʷ 

ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʫʧʝʥʴʶ ʥʘʪʫʞʠʚʘʥʠʷ ʠ 

ʟʘʜʝʨʞʢʦʡ ʜʳʭʘʥʠʷ [1, 2, 4, 5]. ʈʦʩʪ ʚʥʫʪʨʠ 

ʛʨʫʜʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ 

ʚʦʚʨʝʤʷ ʥʘʪʫʞʠʚʘʥʠʷ, ʧʨʠʚʦʜʷʪ ʢ 

ʩʥʠʞʝʥʠʶ ʢʨʦʚʦʪʦʢʘ ʚ ʧʨʘʚʳʡ ʦʪʜʝʣ 

ʩʝʨʜʮʘ, ʯʪʦ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʥʠʞʘʝʪ 

ʩʝʨʜʝʯʥʳʡ ʚʳʙʨʦʩ ʧʨʘʚʦʛʦ ʞʝʣʫʜʢʘ ʩʝʨʜʮʘ 

[3].  

ɺ ʤʦʤʝʥʪ ʬʠʥʘʣʴʥʦʛʦ ʫʩʠʣʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ, 

ʪʘʢ ʢʘʢ ʟʘʥʠʤʘʶʱʠʝʩʷ ʚʳʧʦʣʥʷʶʪ 

ʜʝʡʩʪʚʠʝ ʩ ʧʨʝʜʝʣʴʥʳʤ ʫʩʠʣʠʝʤ ʚ ʢʘʞʜʦʤ 

ʧʦʜʭʦʜʝ, ʜʦʙʠʚʘʷʩʴ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʝʛʦ 

ʧʦʚʪʦʨʥʦʛʦ ʤʘʢʩʠʤʫʤʘ. ʅʘʪʫʞʠʚʘʥʠʝ ʠ 

ʟʘʜʝʨʞʢʘ ʜʳʭʘʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʵʪʦʪ 

ʤʦʤʝʥʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ.  

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʩʝʨʜʮʘ ʚ 

ʫʧʨʘʞʥʝʥʠʷʭ ʩ ʙʦʣʴʰʠʤʠ ʦʪʷʛʦʱʝʥʠʷʤʠ. 

ʌʠʥʘʣʴʥʦʝ ʫʩʠʣʠʝ ʙʦʣʴʰʝ ʧʦʭʦʞʝ ʥʘ 

ʩʪʘʪʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʪʘʢ ʢʘʢ 

ʟʘʤʝʜʣʷʝʪʩʷ ʜʚʠʞʝʥʠʝ, ʘ ʥʘʧʨʷʞʝʥʠʝ 

ʚʦʟʨʘʩʪʘʝʪ. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʨʘʟʚʠʪʠʝ 

ʩʝʨʜʮʘ ʩʧʦʨʪʩʤʝʥʦʚ, ʪʨʝʥʠʨʫʶʱʠʭʩʷ ʚ 

ʚʠʜʘʭ ʩʧʦʨʪʘ, ʨʘʟʚʠʚʘʶʱʠʭ ʚʳʥʦʩʣʠʚʦʩʪʴ, 

ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʪʠʧʫ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ 

ʩʝʨʜʮʘ, ʘ ʫ ʪʝʭ, ʢʪʦ ʪʨʝʥʠʨʫʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʣʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡ, 

ʨʘʟʚʠʪʠʝ ʥʘʧʨʘʚʣʝʥʦ ʚ ʩʪʦʨʦʥʫ ʫʪʦʣʱʝʥʠʷ 

ʩʪʝʥʦʢ ʩʝʨʜʮʘ [3].  

ɺ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʨʘʩʢʨʳʪʦʩʪʴʶ ʚʦʧʨʦʩʘ ʚʣʠʷʥʠʷ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʟʘʜʝʨʞʢʠ 

ʜʳʭʘʥʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ 

ʧʦʜʲʝʤʝ ʪʷʞʝʩʪʝʡ, ʤʳ ʩʨʘʚʥʠʚʘʣʠ 

ʠʟʤʝʥʝʥʠʷ ʏʉʉ ʫ ʣʶʜʝʡ, ʥʝ 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ ʠ ʣʠʮ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʠʣʦʚʳʤʠ 

ʥʘʛʨʫʟʢʘʤʠ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʧʳʪʫʝʤʳʤʠ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʶʥʦʰʠ ʩʧʦʨʪʩʤʝʥʳ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʱʠʝʩʷ 

ʙʦʜʠʙʠʣʜʠʥʛʦʤ ʠ ʥʝ ʟʘʥʠʤʘʶʱʠʝʩʷ 

ʩʧʦʨʪʦʤ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ). 

ʆʙʳʯʥʦ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩ ʚ 

ʙʦʜʠʙʠʣʜʠʥʛʝ, ʠʩʧʦʣʴʟʫʝʪʩʷ 70-75% ʚʝʩ 

ʦʪʷʛʦʱʝʥʠʷ. ʖʥʦʰʠ ʚʳʧʦʣʥʷʣʠ ʞʠʤ 

ʰʪʘʥʛʠ ʣʝʞʘ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ. ʀʟʤʝʨʝʥʠʝ ʏʉʉ 


