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ɽʊʀʃʊɯʆʉʋʃʔʌɸʅɯʃɸʊʋ  
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ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʜʞʝʨʝʣʦ                                 ʃ.ɺ. ʉʪʨʦʷʥʦʚʩʴʢʘ 

 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ  ʉʫʧʨʦʚʠʯ ʊʝʪʷʥʘ ʄʠʭʘʡʣʽʚʥʘ, 

ʜʦʢʪʦʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

 

 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ  ï 2025 

  



2 
 

ɸʅʆʊɸʎɯʗ 

 

ʉʪʨʦʷʥʦʚʩʴʢʘ ʃ.ɺ. ɯʤʫʥʦʙʽʦʣʦʛʽʯʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʢʦʨʽʚ ʽʟ 

ʟʘʧʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʟʘ ʜʽʾ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ 

ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ. 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 211 ï ɺʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘ (21 ɺʝʪʝʨʠʥʘʨʽʷ). ɿʘʢʣʘʜ ʚʠʱʦʾ 

ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, 2025. 

ʄʘʩʪʠʪ ʢʦʨʽʚ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʽ ʜʦʨʦʛʠʭ ʭʚʦʨʦʙ ʤʦʣʦʯʥʦʾ 

ʭʫʜʦʙʠ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ɿʘʧʘʣʝʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʪʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʟʜʦʨʦʚôʷ ʪʘ ʜʦʙʨʦʙʫʪ ʪʚʘʨʠʥ, 

ʝʢʦʥʦʤʽʯʥʠʡ ʧʨʠʙʫʪʦʢ ʤʦʣʦʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʽʟʦʣʷʪʘʤʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴʩʷ ʧʨʠ ʢʣʽʥʽʯʥʽʡ ʪʘ ʧʨʠʭʦʚʘʥʽʡ 

ʬʦʨʤʘʤʠ ʤʘʩʪʠʪʫ ʻ Staphylococcus aureus ʪʘ ʢʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʽ ʩʪʘʬʽʣʦʢʦʢʠ, 

Streptococcus dysgalactiae, Streptococcus uberis, Escherichia coli, Mycoplasma 

bovis. ʇʨʠ ʟʘʧʘʣʝʥʥʽ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʚ ʢʨʦʚʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʝʚʥʽ ʟʤʽʥʠ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʽʤʫʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ. ɿôʷʚʣʷʻʪʴʩʷ 

ʜʠʩʬʫʥʢʮʽʷ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʟʘʭʠʩʪʫ. ɿʘʙʦʨʦʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʜʽʡʥʠʭ 

ʢʦʨʽʚ ʧʨʠʤʫʰʫʻ ʜʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʙʝʟʧʝʯʥʠʭ ʟʘʩʦʙʽʚ. ɼʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ 

ʥʘʣʝʞʘʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʙʽʦʪʠʢʽʚ, ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ, ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʡʦʜʫ, 

ʙʘʢʪʝʨʽʦʬʘʛʽʚ. ʊʦʤʫ ʧʨʦʚʝʜʝʥʥʷ ʚʠʯʝʨʧʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ï ʮʝ 

ʚʘʞʣʠʚʠʡ ʝʪʘʧ, ʷʢʠʡ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʝ 

ʣʽʢʫʚʘʥʥʷ ʢʦʨʽʚ ʟʘ ʤʘʩʪʠʪʽʚ ʧʨʠ ʜʦʧʦʤʦʟʽ ʣʽʧʦʩʦʤʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʘʥʘʣʽʟ ʧʦʰʠʨʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ 

ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʢʦʨʽʚ ʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʽʜʝʥʪʠʬʽʢʘʮʽʶ 

ʤʽʢʨʦʙʽʦʪʠ ʟʘ ʢʘʪʘʨʘʣʴʥʦʛʦ ̔ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʢʦʨʽʚ, ʚʠʷʚʣʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ 

ʦʩʥʦʚʥʠʭ ʟʙʫʜʥʠʢʽʚ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʥʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥʥʦʾ ʽ 
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ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ ʧʨʠʨʦʜʥʦʛʦ ʽ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʢʦʨʽʚ ʟ ʢʣʽʥʽʯʥʠʤ ʽ 

ʩʫʙʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʤʘʩʪʠʪʫ; ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɼʅʂ-

ʤʘʨʢʝʨʽʚ ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʂʉʂ ʤʦʣʦʢʘ ʟ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʚʠʤôʷ 

ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʩʫʙʢʣʽʥʽʯʥʠʡ 

ʤʘʩʪʠʪ ʢʦʨʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʭʚʦʨʽʻ 28,9% ʚʽʜ ʫʩʴʦʛʦ ʧʦʛʦʣʽʚôʷ ʪʚʘʨʠʥ, ʚ 

ʧʨʠʚʘʪʥʦʤʫ ʩʝʢʪʦʨʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʨʽʚʥʶʻ 9,7%. ɺ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʊʆɺ ʅɺɸ 

çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè ʪʘ ʌɻ çʇʦʜʽʣʴʩʴʢʘ ʤʘʨʢʘè ʥʘ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʭʚʦʨʽʻ 14 

ʪʘ 12,9%, ʥʘ ʢʣʽʥʽʯʥʠʡ ï 2,8% ʪʘ 2,5% ʚʽʜʧʦʚʽʜʥʦ.  

ʋ ʭʦʜʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 40 ʧʨʦʙ ʩʝʢʨʝʪʫ ʚʠʤôʷ ʚʽʜ ʢʦʨʽʚ ʟ 

ʢʣʽʥʽʯʥʠʤ ʽ ʩʫʙʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʤʘʩʪʠʪʫ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 85 ʽʟʦʣʷʪʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɯʟ ʯʠʩʣʘ ʚʠʜʽʣʝʥʠʭ ʢʫʣʴʪʫʨ 57,6% ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʛʨʘʤʧʦʟʠʪʠʚʥʠʤʠ ʢʦʢʘʤʠ, 20% ï ʨʦʜʠʥʦʶ Enterobacteriaceae, ʩʝʨʝʜ ʷʢʠʭ 

Escherichia ʩoli ʩʪʘʥʦʚʠʣʦ 12,9%. ɼʦʤʽʥʫʶʯʠʤʠ ʙʫʣʠ ʩʪʘʬʽʣʦʢʦʢʠ ï 34,1%, 

ʩʪʨʝʧʪʦʢʦʢʠ ï 23,6%. ɹʘʢʪʝʨʽʘʣʴʥʘ ʝʪʽʦʣʦʛʽʷ ʟʘ ʢʣʽʥʽʯʥʦʛʦ ʽ ʩʫʙʢʣʽʥʽʯʥʦʛʦ 

ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ. ʇʨʠ ʢʣʽʥʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ ʚ 

ʘʩʦʮʽʘʮʽʷʭ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʠʪʦʤʘ ʚʘʛʘ ʥʘʣʝʞʠʪʴ ʩʪʘʬʽʣʦʢʦʢʘʤ 

(41,2%). ɿʘ ʧʨʠʭʦʚʘʥʦʛʦ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʝʨʝʚʘʞʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʨʦʜʫ Streptococcus (26,5%) ʪʘ Staphylococcus (23,5%). ɽʧʽʟʦʦʪʠʯʥʽ ʰʪʘʤʠ 

Staphylococcus aureus ʚ ʧʨʦʷʚʠʣʠ ʧʦʤʽʨʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 43,7% 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, Streptococcus agalactiae ï ʜʦ 56,5%. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʢʨʦʚʽ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ʢʦʨʽʚ 

ʚʠʷʚʠʣʦ ʧʝʚʥʽ ʢʦʣʠʚʘʥʥʷ ʷʢ ʧʨʠ ʢʣʽʥʽʯʥʽʡ ʪʘʢ ʽ ʩʫʙʢʣʽʥʽʯʥʽʡ ʬʦʨʤʘʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʛʝʤʦʛʣʦʙʽʥ ʫ ʭʚʦʨʠʭ ʢʦʨʽʚ ʙʫʚ ʥʠʞʯʝ ʥʽʞ ʫ ʟʜʦʨʦʚʠʭ ʟʘ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʥʘ 

8,96% (P < 0,05), ʟʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʥʘ 4,37% (P < 0,05); ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʫ 

ʭʚʦʨʠʭ ʢʦʨʽʚ ʙʫʣʘ ʥʠʞʯʝ ʥʘ 7,78% (P < 0,05) ʽ ʥʘ 6,11%; ʟʙʽʣʴʰʝʥʥʷ ʣʝʡʢʦʮʠʪʽʚ 

ʥʘ 52,9% (P < 0,001) ʽ ʥʘ 37,8% ʚʽʜʧʦʚʽʜʥʦ.  

ʃʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʢʦʨʽʚ ʣʽʧʦʩʦʤʘʣʴʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʥʘ ʦʩʥʦʚʽ 

ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʟʠʪʠʚʥʠʤʠ ʟʤʽʥʘʤʠ ʤʦʨʬʦʣʦʛʽʾ ʢʨʦʚʽ. 

ʅʘʡʙʽʣʴʰʝ ʚʽʜʭʠʣʝʥʥʷ ʚʠʷʚʣʝʥʦ ʜʣʷ ʚʤʽʩʪʫ ʣʝʡʢʦʮʠʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʟʨʦʩʣʘ ʥʘ 

1,94Ĭ109/ʣ ʘʙʦ 20,3% (P < 0,05) ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʫ ʟʘ ʢʘʪʘʨʘʣʴʥʦʛʦ 
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ʤʘʩʪʠʪʫ ʪʘ ʥʘ 1,88Ĭ109/ʣ ʘʙʦ 35,9% (P < 0,01) ʟʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ. ɼʣʷ 

ʛʝʤʦʛʣʦʙʽʥʫ ʽ ʝʨʠʪʨʦʮʠʪʽʚ ʜʠʥʘʤʽʢʘ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 6ï11%, ʽʟ ʚʽʨʦʛʽʜʥʽʩʪʶ 

ʧʨʦʷʚʫ ʣʠʰʝ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʢʦʨʽʚ ʟ ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ ʙʫʚ 

ʤʝʥʰʠʤ ʥʘ 4,86% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ï ʥʘ 5,5% ʚʽʜʧʦʚʽʜʥʦ. 

ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʩʪʘʙʽʣʴʥʠʡ ʧʨʠʨʽʩʪ ʧʨʦʪʝʾʥʦʚʦʾ ʬʨʘʢʮʽʾ. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʨʽʚʝʥʴ ʧʨʦʪʝʾʥʽʚ 

ʟʙʽʣʴʰʠʚʩʷ ʚʽʜʥʦʩʥʦ ʧʝʨʰʦʾ ʜʦʙʠ ʥʘ 12,1% (P < 0,05) ʫ ʪʚʘʨʠʥ ʟʘ ʢʘʪʘʨʘʣʴʥʦʛʦ ʽ 

8,52% (P < 0,05) ʟʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ. 

ɺ ʣʝʡʢʦʮʠʪʘʨʥʽʡ ʬʦʨʤʫʣʽ ʫ ʭʚʦʨʠʭ ʢʦʨʽʚ ʥʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʩʫʪʪʻʚʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʣʽʤʬʦʮʠʪʽʚ ʥʘ 10,1% (P 

< 0,05) ʟʘ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʪʘ ʥʘ 6,3% ʟʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ. ɿʘ ʢʣʽʥʽʯʥʦ  ʁʬʦʨʤʦʶ 

ʚʽʨʦʛʽʜʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʠʷʚʣʝʥʦ ʜʣʷ ʝʦʟʠʥʦʬʽʣʽʚ 

(1,46%; P < 0,05), ʤʦʥʦʮʠʪʽʚ (0,78%; P < 0,05) ʽ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ, ʨʽʚʝʥʴ 

ʷʢʠʭ ʙʫʚ ʫ 2,65 (P < 0,001) ʨʘʟʽʚ ʚʠʱʠʤ ʫ ʭʚʦʨʠʭ ʢʦʨʽʚ. ɿʘ ʩʫʙʢʣʽʥʽʯʥʦ  ʁʬʦʨʤʦʶ 

ʚʠʷʚʣʝʥʦ ʘʥʘʣʦʛʽʯʥʽ, ʘʣʝ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʠʤʽ ʚʽʜʭʠʣʝʥʥʷ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ 

ʤʦʥʦʮʠʪʽʚ (1,97%; P < 0,01). ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

ʾʾ ʩʢʣʘʜʦʚʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʱʦʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʣʝʡʢʦʛʨʘʤʠ ʜʦ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʣʝʡʢʦʮʠʪʽʚ ʟʘ ʦʙʦʭ ʬʦʨʤ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ɺʠʷʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʤʽʞʥʠʭ ʽ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʚ 

ʢʨʦʚʽ ʫ ʢʦʨʽʚ ʷʢ ʟ ʢʘʪʘʨʘʣʴʥʠʤ ʪʘʢ ʽ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ. ɿʘ ʢʣʽʥʽʯʥʦʛʦ 

ʤʘʩʪʠʪʫ ʢʽʣʴʢʽʩʪʴ ɻʇʃ ʙʫʣʘ ʙʽʣʴʰʝ ʥʘ 16,4%; ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ 3,5%, 

ʟʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʥʘ 38,5% (P < 0,01) ʽ 27,1% (P < 0,01),  ʚʽʜʧʦʚʽʜʥʦ. ʇʽʩʣʷ ʽʥôʻʢʮʽʡ 

ʣʽʢʫʚʘʣʴʥʦʾ ʬʦʨʤʠ ʥʘʩʪʫʧʘʣʘ ʩʪʽʡʢʘ ʜʠʥʘʤʽʢʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʙʦʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. ʊʘʢ, ʟʘ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʢʽʣʴʢʽʩʪʴ ɻʇʃ ʥʘ ʩʴʦʤʫ ʜʦʙʫ 

ʩʢʦʨʦʪʠʣʘʩʷ ʥʘ 38,2% (P < 0,001), ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ï7,42% (P < 0,05), 

ʟʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ï ʥʘ 53,5% (P < 0,001) ʽ 21,2% (P < 0,05) ʚʽʜʧʦʚʽʜʥʦ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʨʦʚʠ ʟ ʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ ʤʘʣʠ ʚʤʽʩʪ ʘʣʴʜʝʛʽʜʥʠʭ 

(ʆʄʇ370) ʪʘ ʢʝʪʦʥʦʚʠʭ ʧʦʭʽʜʥʠʭ (ʆʄʇ430) ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʚʠʱʠʡ (ʈ < 0,05ï

0,01) ʫ ʧʦʨʽʚʥʷʥʥ ̔ʟ ʜʘʥʠʤʠ ʦʪʨʠʤʘʥʠʤʠ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ɺʽʜʭʠʣʝʥʥʷ ʜʣʷ 

ʘʣʴʜʝʛʽʜʥʠʭ ʧʦʭʽʜʥʠʭ ʩʢʣʘʣʦ 30,9%, ʘ ʜʣʷ ʢʝʪʦʥʦʚʠʭ ï 14,2%. ɿʘʩʪʦʩʫʚʘʥʥʷ 
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ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʧʨʠʛʥʽʯʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʦʢʠʩʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʟʤʝʥʰʝʥʥʷʤ ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʘʣʴʜʝʛʽʜʥʠʭ ʧʦʭʽʜʥʠʭ 

OMʇ370 ʥʘ 16,3% (ʈ < 0,05) ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ. ɸʥʘʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚʠʷʚʣʝʥʦ 

ʜʣʷ ʢʝʪʦʥʦʚʠʭ ʧʦʭʽʜʥʠʭ ʟ ʧʦʢʘʟʥʠʢʦʤ 27,8% (ʈ < 0,01). ɿʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ 

ʚʤʽʩʪ ʧʦʭʽʜʥʠʭ ʆʄʇ370 ʪʘ ʆʄʇ430 ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʪʘʢʦʞ ʙʫʚ ʚʽʨʦʛʽʜʥʦ 

ʚʠʱʠʤ (ʈ < 0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʢʦʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ɺʽʜʭʠʣʝʥʥʷ 

ʘʣʴʜʝʛʽʜʥʠʭ ʧʦʭʽʜʥʠʭ ʩʢʣʘʣʦ 12,3%, ʘ ʜʣʷ ʢʝʪʦʥʦʚʠʭ ï 19,4%. ʇʽʩʣʷ ʣʽʢʫʚʘʥʥʷ 

ʚʽʜʙʫʣʦʩʷ ʧʨʠʛʥʽʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʢʠʩʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʘ ʱʦ ʚʢʘʟʫʻ ʙʽʣʴʰ 

ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʥʘ 25% (ʈ < 0,05) ʫ ʢʨʦʚʽ ʢʦʨʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʘʣʴʜʝʛʽʜʥʠʭ 

ʧʦʭʽʜʥʠʭ OMʇ370 ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ. ɸʥʘʣʦʛʽʯʥʽ ʟʤʽʥʠ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʚʤʽʩʪʽ 

ʢʝʪʦʥʦʚʠʭ ʧʦʭʽʜʥʠʭ. ʆʜʥʘʢ ʚʠʷʚʣʝʥʝ ʚʽʜʭʠʣʝʥʥʷ ʥʝ ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʤ.  

ʃʽʢʫʚʘʥʥʷ ɽʊʉ ʧʨʝʧʘʨʘʪʦʤ ʩʧʨʠʷʣʦ ʟʥʠʞʝʥʥʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʦʢʠʩʥʝʥʥʷ ʽ ʟʨʦʩʪʘʥʥʶ ʘʢʪʠʚʘʮʽʾ ʟʘʭʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʥʘʤʠ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ, ʢʘʪʘʣʘʟʠ, 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʪʘ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʪʘʙʽʣʴʥʫ 

ʦʜʥʦʩʪʦʨʦʥʥʶ ʜʠʥʘʤʽʢʫ ʟ ʚʠʩʦʢʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʥʘ 7 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʈ < 

0,01) ʜʣʷ ʢʦʨʽʚ ʦʙʦʭ ʬʦʨʤ ʤʘʩʪʠʪʫ. ʊʘʢʘ ʞ ʜʠʥʘʤʽʢʠ ʚ ʦʙʦʭ ʜʦʩʣʽʜʘʭ ʚʠʷʚʣʝʥʘ 

ʜʣʷ ʤʝʪʘʙʦʣʽʪʫ ɺɻ ʚ ʝʨʠʪʨʦʮʠʪʘʭ (ʈ < 0,05). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʪʘ ʩʫʙʧʦʧʫʣʷʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʊ- ʽ ɺ-

ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʢʦʨʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ 

ʢʘʪʘʨʘʣʴʥʠʡ ʽ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʨʝʘʛʫʻ ʟʥʠʞʝʥʥʷʤ ʧʦʧʫʣʷʮʽʾ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ. ʇʽʩʣʷ ʚʥʫʪʨʽʰʥʴʦʤôʷʟʝʚʦʛʦ ʚʚʝʜʝʥʥʷ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʟ ɽʊʉ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ çʥʫʣʴʦʚʠʭè ʚ 

ʟʘʛʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ (ʊɽ-ʈʋʃ), ʚ ʘʢʪʠʚʥʠʭ 

ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ (ʊɸ-ʈʋʃ)  ̔  ʚ ʪʝʦʬʽʣʽʥʨʝʟʠʩʪʝʥʪʥʠʭ 

ʣʽʤʬʦʮʠʪʽʚ (ʊh-ʈʋʃ) ʟʘ ʦʙʦʭ ʬʦʨʤ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɿʘ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ 

ʚʠʷʚʣʝʥʦ ʩʢʦʨʦʯʝʥʥʷ ʚʽʜ 1,7% (ʊɸ-ʈʋʃ) ʜʦ 3,9% (ʊɽ-ʈʋʃ) (ʈ < 0,05), ʟʘ 

ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ ʧʨʦʮʝʩ ʚʧʣʠʚʫ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʟʤʝʥʰʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʚʽʜ 2,3% (ʊɽ-ʈʋʃ) ʜʦ 9,5% (ʊh-ʈʋʃ) (ʈ < 0,01). 

ʆʜʥʦʯʘʩʥʦ ʚʽʜʙʫʚʘʣʦʩʷ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʊ-ʩʫʧʨʝʩʦʨʽʚ ʫ ʢʨʦʚʽ ʢʦʨʽʚ: 

ʟʘ ʢʘʪʘʨʘʣʴʥʽʡ ʬʦʨʤʽ ʤʘʩʪʠʪʫ ʥʘ 2,2%, ʟʘ ʩʫʙʢʣʽʥʽʯʥʽʡ ï ʥʘ 2%. 

ʉʝʨʝʜ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʷʚʥʝ ʧʝʨʝʚʘʞʘʥʥʷ ʥʘʣʝʞʠʪʴ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤ ɺ-
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ʣʽʤʬʦʮʠʪʘʤ: ʜʣʷ ʢʦʨʽʚ ʟ ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ ʾʭ ʯʘʩʪʢʘ ʩʪʘʥʦʚʠʣʘ 60%  

ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ, ʟʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ï 62,6%.  

ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʫʚʘʣʴʥʦʾ ʩʫʙʩʪʘʥʮʽʾ ʯʘʩʪʢʘ ʘʢʪʠʚʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ (ʟ 

ʥʠʟʴʢʦʶ ʽ ʩʝʨʝʜʥʴʦʶ ʘʚʽʜʥʽʩʪʶ)  ʫ ʧʝʨʰʦʤʫ ʜʦʩʣʽʜʽ ʤʘʣʘ ʟʨʦʩʪʘʥʥʷ ʥʘ 2,7% (ʈ < 

0,05) ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘ ʩʫʙʢʣʽʥʽʯʥʽʡ ʬʦʨʤʽ ʫ ʜʨʫʛʦʤʫ ʽ ʪʨʝʪʴʦʤʫ 

ʟʨʘʟʢʘʭ ʢʨʦʚʽ ʚʠʷʚʣʝʥʦ ʤʽʥʽʤʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ɽɸʉ-ʈʋʃ 

ʣʠʰʝ ʥʘ 0,7%. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʘʢʪʝʨʠʮʠʜʥʘ ʪʘ ʣʽʟʦʮʠʤʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʫ ʭʚʦʨʠʭ ʢʦʨʽʚ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ, ʥʽʞ ʫ ʟʜʦʨʦʚʠʭ 

ʪʚʘʨʠʥ. ɺʠʷʚʣʝʥʽ ʚʽʜʭʠʣʝʥʥʷ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʤʠ (ʈ < 0,01) ʜʣʷ ʦʙʦʭ 

ʬʦʨʤ ʤʘʩʪʠʪʫ. ʇʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʶ ʩʫʙʩʪʘʥʮʽʻʶ ʥʘ ʦʩʥʦʚʽ ɽʊʉ 

ʚʩʪʘʥʦʚʣʝʥʦ ʽʥʪʝʥʩʠʚʥʝ ʟʨʦʩʪʘʥʥʷ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʥʘ 9% (ʈ < 0,01) ʪʘ ʣʽʟʦʮʠʤʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʥʘ 6,2% (ʈ < 0,01) ʥʘ 7 ʜʦʙʫ ʜʣʷ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʚʟʷʪʠʭ ʫ ʢʦʨʽʚ ʟ 

ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ. ʋ ʜʨʫʛʦʤʫ ʜʦʩʣʽʜʽ ʨʽʩʪ ʧʦʢʘʟʥʠʢʽʚ ʙʫʚ ʙʽʣʴʰ ʚʘʛʦʤʠʤ ʽ 

ʩʪʘʥʦʚʠʚ 11,4% (ʈ < 0,01) ʪʘ 11% (ʈ < 0,001). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʎɯʂ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʨʽʚ ʧʽʜ ʜʽʻʶ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʟʤʝʥʰʠʣʘʩʷ. ʇʦʢʘʟʥʠʢʠ ʫ ʢʦʨʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʟ 

ʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ ʟʤʝʥʰʠʣʠʩʷ ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʥʘ 17% (P < 0,01) ʽ ʩʴʦʤʫ ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʜʘʪʢʦʚʦ ʱʝ ʥʘ 5% (P < 0,001). ɺʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʚʞʝ ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʜʦʟʚʦʣʠʣʘ ʟʥʠʟʠʪʠ ʧʦʢʘʟʥʠʢ ʎɯʂ 

ʜʦ ʨʽʚʥʷ, ʷʢʠʡ ʧʝʨʝʚʝʨʰʠʚ ʜʘʥʽ ʢʦʥʪʨʦʣʴʥʦʾ ʚʠʙʽʨʢʠ. ʋ ʢʦʨʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ 

ʤʘʩʪʠʪʦʤ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʎɯʂ ʩʢʣʘʣʦ 19,5% (P < 0,001) ʽ ʙʫʣʦ 

ʤʝʥʠhʤ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 5,3%.  

ʊʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʣʽʢʫʚʘʥʥʷ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʢʦʤʧʣʝʢʩʥʠʤ 

ʣʽʧʦʩʦʤʘʣʴʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʧʨʦʷʚʣʷʚʩʷ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘ 3 ï 5 ʜʦʙʫ ʽ ʩʪʘʥʦʚʠʚ 90%. ɿʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ï ʯʝʨʝʟ 24-

48 ʛʦʜʠʥ ʽ ʩʪʘʥʦʚʠʚ 100%. 

ɺʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤ ̔ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʜʚʦʤʘ ʘʣʝʣʷʤʠ ʛʝʥʘ BoLA-

DRB3 ʪʘ ʥʠʟʴʢʠʤ ʽ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʂʉʂ. ɸʣʝʣʴ BoLA-DRB3.2*24 ʤʘʻ 

ʘʩʦʮʽʘʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ, ʘʣʝʣʴ 

BoLA- DRB3.2*22 ï ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʂʉʂ. 

ɺʠʢʦʥʘʥʠʡ ʚ ʨʦʙʦʪʽ ʘʥʘʣʽʟ ʪʘ ʘʥʘʣʽʟ ʚʠʷʚʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʢʘʟʫʻ ʥʘ 
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ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʣʽʧʦʩʦʤʘʣʴʥʦʾ ʩʫʙʩʪʘʥʮʽʾ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʥʘ 

ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʻ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ 

ʣʽʢʫʚʘʥʥʽ ʢʦʨʽʚ ʟ ʢʘʪʘʨʘʣʴʥʦʶ ʪʘ ʩʫʙʢʣʽʥʽʯʥʦʶ ʬʦʨʤʘʤʠ ʤʘʩʪʠʪʫ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ  ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʛʦʤʝʦʩʪʘʟʫ ʦʨʛʘʥʽʟʤʫ ʢʦʨʽʚ ʟʘ ʢʣʽʥʽʯʥʦʛʦ ʽ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ 

ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʫ ʢʦʨʽʚ ʽ ʧʦʢʘʟʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʦʚʦʛʦ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʟʘ ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦʛʦ 

ʡʦʛʦ ʚʚʝʜʝʥʥʷ.  ɼʦʧʦʚʥʝʥʦ ʜʘʥʽ ʱʦʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʢʨʦʙʽʦʪʠ ʩʝʢʨʝʪʫ ʤʦʣʦʯʥʦʾ 

ʟʘʣʦʟʠ  ʫ ʢʦʨʽʚ ʟʘ ʢʣʽʥʽʯʥʦʛʦ ʽ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ ʪʘ ʯʫʪʣʠʚʦʩʪʽ 

ʦʩʥʦʚʥʠʭ ʟʙʫʜʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʦ ʩʫʯʘʩʥʠʭ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ɼʦʚʝʜʝʥʦ ʥʦʨʤʘʣʽʟʫʶʯʠʡ ʚʧʣʠʚ ʢʦʤʧʦʥʝʥʪʽʚ ʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ (ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ɽʊʉ 1,25%) ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ 

ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʽ ʦʢʠʩʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ, ʘʢʪʠʚʥʽʩʪʴ 

ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ, ʘʢʪʠʚʥʽʩʪʴ  ʢʣʽʪʠʥʥʦʾ ʽ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ 

ʧʨʠʨʦʜʥʦʛʦ ʽ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚ ʢʨʦʚʽ ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʽ ʩʫʙʢʣʽʥʽʯʥʠʡ 

ʤʘʩʪʠʪ ʢʦʨʽʚ. 

ɺʧʝʨʰʝ ʜʣʷ ʧʦʧʫʣʷʮʽʾ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ 

ʚʠʷʚʣʝʥʦ ʚʽʨʦʛʽʜʥʠʡ ʟʚ'ʷʟʦʢ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3 ʟ ʩʦʤʘʪʠʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ 

ʤʦʣʦʢʘ. ɺʩʪʘʥʦʚʣʝʥʦ ʘʩʦʮʽʘʮʽʶ ʘʣʝʣʷ  BoLA-DRB3.2*22 ʟ ʚʠʩʦʢʦʶ ʪʘ ʘʣʝʣʷ BoLA-

DRB3.2*24 ï ʥʠʟʴʢʦʶ ʂʉʂ ʫ ʤʦʣʦʮʽ ʢʦʨʽʚ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʘʢʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʧʨʠʚʝʜʝʥʥʷ ʜʦ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ ʛʝʤʘʪʦʣʦʛʽʯʥʦʛʦ, ʙʽʦʭʽʤʽʯʥʦʛʦ ʪʘ 

ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʢʨʦʚʽ ʭʚʦʨʠʭ ʥʘ ʢʣʽʥʽʯʥʠʡ ʽ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʢʦʨʽʚ, ʱʦ 

ʤʘʻ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʤʝʪʦʜ ʡʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʫ ʢʦʨʽʚ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʪʚʝʨʜʞʝʥʦ ʘʢʪʘʤʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ ʆʈ çʄʘʛʽʩʪʨè ʟʘ ʥʘʧʨʷʤʦʤ 

ʚʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘ  ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 211 çɺʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘè ʫ 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 
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ʃʴʚʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʽʤ. ʉ.ɿ. ɻʞʠʮʴʢʦʛʦ ʪʘ  ʆʜʝʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʘʛʨʘʨʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʨʦʚʠ, ʟʙʫʜʥʠʢʠ ʤʘʩʪʠʪʫ, ʢʘʪʘʨʘʣʴʥʠʡ ʽ ʩʫʙʢʣʽʥʽʯʥʠʡ 

ʤʘʩʪʠʪ, ʧʨʠʨʦʜʥʽʡ ʽ ʘʜʘʧʪʠʚʥʠʡ ʽʤʫʥʽʪʝʪ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʟʘʭʠʩʪ, ʩʦʤʘʪʠʯʥʽ 

ʢʣʽʪʠʥʠ, ʣʽʧʦʩʦʤʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ, ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪ, ʘʣʝʣʽ ʛʝʥʘ BoLA-DRB3. 

 

ANNOTATION  

 

Stroianovska L.V. Immunobiological reactivity of cows with inflammatory 

process of the mammary gland under the influence of liposomal preparation based on 

ethylthiosulfanylate.  

Qualifying scientific work on manuscript rights. 

Dissertation for obtaining the scientific degree of Doctor of Philosophy in 

specialty 211 ï Veterinary medicine (21 Veterinary). Higher educational institution 

çPodillia State Universityè, Kamianets-Podilskyi, 2025.  

Mastitis is one of the most common and financially costly diseases affecting dairy 

cows worldwide. It is widely acknowledged that mammary inflammation exerts a 

substantial influence on various aspects of dairy production and quality, including milk 

yield, product quality, animal health and welfare, the dairy industry, and community 

health. The most common isolates that are isolated in clinical and latent forms of 

mastitis are Staphylococcus aureus and coagulase-negative Staphylococci, 

Streptococcus dysgalactiae, Streptococcus uberis, Escherichia coli, Mycoplasma 

bovis. When the mammary glands are inflamed, there are some changes in how the 

animal's metabolism and immune system work, and these changes can be seen in the 

blood. There is a dysfunction of lipid peroxidation and a decrease in antioxidant 

protection. The prohibition on the utilization of antibacterial pharmaceuticals for dairy 

cows is compelling the exploration of novel, effective, and safe products. Alternative 

methods of treating inflammatory processes of the mammary gland include the use of 

probiotics, herbal remedies, iodine-based drugs, and bacteriophages. In this regard, it 

is imperative to Conducting thorough research will facilitate the utilization of 

alternative methods of treating udder pathology in cows with liposomal preparations.  
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The objective of the present dissertation research is to ascertain the effect of a 

newly formulated complex liposomal preparation, comprising ethylthiosulfanylate, on 

the activity of antioxidant defense, nonspecific resistance, cellular and humoral 

immunity of bovines afflicted with clinical and subclinical mastitis.  

The dissertation research is aimed at analyzing the spread of mammary gland 

diseases in cows in the farms of Khmelnitsky region, identifying the microbiota in 

catarrhal and subclinical mastitis of cows, identifying the sensitivity of the main 

pathogens to antibacterial drugs, determining the effect of a new complex liposomal 

preparation based on ethylthiosulfanylate on the activity of antioxidant defense and 

physiological activity of the cellular and humoral links of natural and adaptive 

immunity of cows in the clinical and subclinical course of mastitis; the ascertain of 

employing DNA markers associated with milk SCC as a preventative measure against 

udder diseases in Ukrainian Black-and-White dairy cows. 

It was found that on average 28,9% of the total number of animals in 

Khmelnytskyi region farms suffer from subclinical mastitis, while in the private sector 

this figure is 9,7%. On the farms of çPerlyna Podilliaè LLC and çPodilska Markaè 

Farm, 14% and 12,9% of cows suffer from subclinical mastitis, and 2,8% and 2,5% 

from clinical mastitis, respectively.   

A total of 85 microorganisms were isolated through bacterial studies on 40 

samples of udder secretions from cows with clinical and subclinical mastitis. Of the 

isolated cultures, 57,6% were represented by gram-positive cocci, 20% by the family 

Enterobacteriaceae, among which Escherichia coli accounted for 12,9%. 

Staphylococci were dominant ï 34,1% and streptococci ï 23,6%. Bacterial etiology in 

the clinical and subclinical course of cow mastitis has its own characteristics. In the 

clinical course, staphylococci (41,2%) account for the majority of pathogenic 

microorganisms in associations. In the latent course of the disease, representatives of 

the genus Streptococcus (26,5%) and Staphylococcus (23,5%) prevail. Epizootic 

strains of Staphylococcus aureus showed moderate resistance to 43,7% of antibacterial 

drugs, Streptococcus agalactiae - to 56,5%.  

In both clinical and subclinical forms of mastitis, the indicators fluctuation was 

found in both clinical and subclinical forms of the disease in the peripheral blood of cows. 

In relation to the group of healthy animals at the initial stage, hemoglobin in sick animals 
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was lower than in healthy animals with catarrhal mastitis by 8,96% (P < 0,05), with 

subclinical mastitis by 4,37% (P < 0,05); the number of red blood cells in diseased cows 

was lower in catarrhal mastitis by 7,78% (P < 0,05), in subclinical mastitis by 6,11%; 

leukocyte count increased by 52,9% (P < 0,001) and 37,8%, respectively.  

Treatment with a liposomal preparation based on ethylthiosulfanylate in sick 

cows is accompanied by changes in the components of the hematological blood profile. 

The greatest deviation was found for the leukocyte content, the number of which 

increased by 1,94Ĭ109/l or 20,3% (P < 0,05) relative to the beginning of the experiment 

in the clinical form and 1,88Ĭ109/l or 35,9% (P < 0,01) in the subclinical form of 

mastitis. For hemoglobin and erythrocytes, the dynamics did not exceed 6 ï 11%, with 

the probability of manifestation only on the seventh day of the study.  

Cows with catarrhal mastitis had a total protein content in the blood serum that 

was 4,86% less than in the control and 5,5% less than in the subclinical case. After 

administration of the liposomal preparation based on ETS, a stable increase in the 

protein fraction was observed. On the seventh day, the level of proteins increased 

relative to the first day by 12,1% (P < 0,05) in animals with catarrhal mastitis and 

8,52% (P < 0,05) in subclinical mastitis.  

At the start of the experiment, the leukocyte formula in diseased cows showed 

a substantial deviation from the normal, with an increase in lymphocytes proportion 

by 10,1% (P < 0,05) for catarrhal mastitis and 6,3% for subclinical mastitis. In the 

clinical form, a significant increase relative to the control group was found for 

eosinophils (1,46%; P < 0,05), monocytes (0,78%; P < 0,05) and neutrophils, the 

level of which was 2,65 (P < 0,001) times higher in diseased cows. In the subclinical 

form, similar, but statistically insignificant deviations were found, with the exception 

of monocytes (1,97%; P < 0,01). After the direction of the ETS based drug, most of 

its components showed positive dynamics in the normalization of the leukogram to 

standard leukocyte counts in both forms of the disease. It is important to note that the 

lymphocytes have returned to the level of the control group.  

The blood of cows with catarrhal and subclinical mastitis had more intermediate 

and final products of lipid peroxidation observed. In clinical mastitis, the amount of 

lipid hydroperoxides was 16,4% higher; TBA-active products by 3,5%, in subclinical 

mastitis by 38,5% (P < 0,01) and 27,1% (P < 0,01), respectively. After injections of 
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the therapeutic formulation, there was a steady decrease in the amount of both 

components. Thus, in clinical mastitis, the amount of LOOHs on the seventh day 

decreased by 38,2% (P < 0,001), TBA-active products by ï 7,42% (P < 0,05), in 

subclinical mastitis ï by 53,5% (P < 0,001) and 21,2% (P < 0,05), respectively.  

It was found that in cows with clinical mastitis, the content of aldehydes (OMP370) 

and ketone derivatives (OMP430) before treatment was significantly higher (P < 0.05 

ï 0.01) compared to the group of healthy cows. The deviation for aldehyde derivatives 

was 30.9%, and for ketone derivatives ï 14,2%. The introduction of the experimental 

drug was accompanied by an inhibition of the intensity of oxidative processes and a 

decrease in the content of aldehyde derivatives of OMP370 in the blood of the treated 

animals on the seventh day of treatment by 16.3% (P < 0.05). A similar transformation 

was found for ketone derivatives with an index of 27,8% (P < 0,01). In subclinical 

mastitis, the content of OMP370 and OMP430 derivatives before treatment was also 

significantly higher (P < 0,05) compared to the indicators in the control group. The 

deviation of aldehyde derivatives was 12,3%, and for ketone derivatives ï 19,4%. 

After treatment, there was an inhibition of the intensity of oxidative processes with a 

25% (P < 0,05) decrease in the content of aldehyde derivatives of OMP370 in the blood 

of cows of the experimental group on the seventh day of treatment. The content of 

ketone derivatives showed similar changes, but the deviation detected was not 

statistically significant.  

The administration of the pharmaceutical agent ETS to treat resulted in a decline in 

the intensity of oxidative processes and an augmentation in the activation of the protective 

mechanisms of the antioxidant system. The parameters established by us for enzymes of 

antioxidant protection of catalase, superoxide dismutase and glutathione peroxidase 

demonstrated stable one-sided dynamics with high reliability on day 7 of the experiment 

(P < 0,01) for cows of both forms of mastitis. The same dynamics in both experiments 

were found for the metabolite reduced glutathione in red blood cells (P < 0,05). 

Research into the make-up of T- and B-lymphocytes in the blood of cows with 

catarrhal and subclinical mastitis shows that their immune systems react by lowering 

the number of these important cells. After intramuscular inoculation of a liposomal 

preparation with ETS, a decrease in "zero" TE-RFC (total lymphocytes), TA-RFC 

(active lymphocytes) and Th-RFC (helper lymphocytes) was observed in both forms 
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of the disease. In catarrhal mastitis, a decrease from 1,7% (TA-RFC) to 3,9% (TE-

RFC) was detected (P < 0,05), in subclinical mastitis, a more intense process of the 

drug's effect on the reduction of lymphocytes from 2,3% (TE-RFC) to 9,5% (Th-RFC) 

was observed (P < 0,001). At the same time, there was a slight increase in the 

proportion of T-suppressors by 2,2% in the blood of cows with catarrhal mastitis and 

by 2% ï subclinical mastitis. 

Within the B-lymphocyte population, a pronounced predominance was observed for 

the "zero" variant. In the case of cows exhibiting clinical symptoms, this variant 

constituted 57,8% of the total, while in the control and experimental (prior to the 

administration of liposomal preparation) groups, the figure was 60%. In the blood of 

animals with subclinical mastitis, there was a much more significant difference: 50% and 

62,6%, respectively. After the use of the therapeutic substance, the proportion of active 

B-lymphocytes in catarrhal mastitis increased by 2,7% (P < 0,05) on the seventh day of 

the study. In the subclinical form, a minimal decrease in rosette-forming B-lymphocyte 

(EAC- RFC) was found in the second and third blood samples by only 0,7%.  

The study's findings indicated that the bactericidal and lysozyme activity of blood 

serum in sick cows was significantly lower than in healthy animals. The detected 

deviations were statistically significant (P < 0,01) for both forms of mastitis. After 

treatment with liposomal ETS substance, an intensive increase in bactericidal activity by 

9% (P < 0,01) and lysozyme activity by 6,2% (P < 0,01) on day 7 was found for blood 

samples taken from cows with catarrhal mastitis. In the second experiment, the growth of 

indicators was more significant and amounted to 11,4% (P < 0,01) and 11% (P < 0,001).  

The investigation revealed that the quantity of circulating immune complexes 

(CICs) in the blood serum of diseased cows diminished under the influence of 

liposomal preparation. In the cows of the experimental group with clinical mastitis, 

the indicators went down by 17% (P < 0,01) on the third day and on the seventh day 

of the experiment by an additional 5% (P < 0,001). The high efficacy of the liposomal 

drug on the third day allowed it to reduce the CICs to a level that exceeded the data of 

the control sample. In cows with subclinical mastitis on the seventh day, the decrease 

in CICs content was 19,5% (P < 0,001) and was 5,3% less than in the control group.   

The therapeutic efficacy of a complex liposomal preparation based on ethyl 

thiosulfanylate in treating bovine catarrhal mastitis was observed to manifest on 
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average between days 3 and 5, with an average success rate of 90%. In the case of 

subclinical mastitis, the therapeutic effect was observed to occur within 24 to 48 hours, 

achieving a 100% success rate.  

A significant relationship has been established between two alleles of the BoLA-

DRB3 gene and low and high levels of somatic cells. The BoLA-DRB3.2*24 allele 

has been shown to be associated with low somatic cell content in milk, and the BoLA-

DRB3.2*22 allele with high SCC levels. 

The analysis of results obtained indicates a positive effect of the liposomal substance 

based on ethylthiosulfanylate on course of the disease, that determines the possibility of 

its use in treatment of cows with catarrhal and subclinical forms of mastitis. 

The practical significance of the results is as follows: the use of a new complex 

liposomal preparation based on ethylthiosulfanylate has been shown to have a significant 

impact on the restoration of the physiological, biochemical, and immunological blood 

profile of patients with clinical and subclinical mastitis in cows. This finding is of practical 

importance and can be used as an alternative method of treatment in cows.  

   The practical significance of the results obtained is confirmed by the acts of 

implementation in production. The results of the work are used in the educational process 

in the training of specialists of the Master's degree program in Veterinary Medicine, 

specialty 211 çVeterinary Medicineè at the National University of Life and 

Environmental Sciences of Ukraine, Lviv National University of Veterinary Medicine 

and Biotechnology named after Hzhytskyi and Odesa State Agrarian University. 

Key words: cows, mastitis pathogens, catarrhal and subclinical mastitis, immune 

status, liposomal preparation ethylthiosulfanylate, antioxidant protection, somatic 

cells, BoLA-DRB3 gene alleles. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ, ʉʀʄɺʆʃɯɺ ɯ ʉʂʆʈʆʏɽʅʔ 

 

ɸʌʆ ï ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʆʢʩʠʛʝʥʫ 

ɹɸʉʂ ï ʙʘʢʪʝʨʠʮʠʜʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ 

ɺɻ ï ʚʽʜʥʦʚʣʝʥʠʡ ʛʣʫʪʘʪʽʦʥ 

ɻʂɻ ï ʛʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ɺʈʍ  

ɻʇ ï  ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ 

ɻʇʃ ï ʛʽʜʨʦʧʝʨʦʢʩʠʜʠ ʣʽʧʽʜʽʚ 

ɽɸʉ-ʈʋʃ (ɺ-ʈʋʃ) ï ɺ-ʣʽʤʬʦʮʠʪʠ ʽʥʜʠʢʘʪʦʨʥʠʭ ʢʣʽʪʠʥ 

ɽɹ ï ʝʨʠʪʨʦʮʠʪʠ ʙʘʨʘʥʘ 

ɽʊʉ ï ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪ 

ɾʂ ï ʞʠʨʥʽ ʢʠʩʣʦʪʠ 

ɯʈɯ ï ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʡ ʽʥʜʝʢʩ 

ʂɸʊ ï ʢʘʪʘʣʘʟʘ 

ʂʉʂ ï ʢʽʣʴʢʽʩʪʴ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ 

ʃɸʉʂ ï ʣʽʟʦʮʠʤʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ 

ʄɼɸ ï ʤʘʣʦʥʦʚʠʡ ʜʽʘʣʴʜʝʛʽʜ 

ʆʄʇ ï ʦʢʠʩʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʧʨʦʪʝʾʥʽʚ  

ʇʃʈ-ʇɼʈʌ ï ʧʦʣʽʤʦʨʬʽʟʤ ʜʦʚʞʠʥʠ ʨʝʩʪʨʠʢʮʽʡʥʠʭ ʬʨʘʛʤʝʥʪʽʚ 

ʇʆʃ  ï ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ 

ʉʆɼ ï ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ 

ʉɸɿ ï ʩʠʩʪʝʤʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ 

ʊɸ-ʈʋʃ ï ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ 

ʊɹʂ-ʘʢʪʠʚʥʽ ʧʨʦʜʫʢʪʠ ï ʪʽʦʙʘʨʙʽʪʫʨʦʚʘ ʢʠʩʣʦʪʘ 

ʊɽ-ʈʋʃ ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ 

ʊh ï ʊ-ʣʽʤʬʦʮʠʪʠ-ʭʝʣʧʝʨʠ (ʪʝʦʬʽʣʽʥʨʝʟʠʩʪʝʥʪʥʽ) 

ʊs ï ʊ-ʣʽʤʬʦʮʠʪʠ-ʩʫʧʨʝʩʦʨʠ (ʪʝʦʬʽʣʽʥʯʫʪʣʠʚʽ) 

ʎɯʂ ï ʮʠʨʢʫʣʶʶʯʽ ʽʤʫʥʥʽ ʢʦʤʧʣʝʢʩʠ  
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ.  ʄʘʩʪʠʪ ʢʦʨʽʚ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʽ 

ʜʦʨʦʛʠʭ ʭʚʦʨʦʙ ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ɿʘʧʘʣʝʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʪʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʟʜʦʨʦʚôʷ ʪʘ 

ʜʦʙʨʦʙʫʪ ʪʚʘʨʠʥ, ʝʢʦʥʦʤʽʯʥʠʡ ʧʨʠʙʫʪʦʢ ʤʦʣʦʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ. ɽʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ ʩʧʨʠʯʠʥʝʥʽ ʣʽʢʫʚʘʥʥʷʤ, ʚʪʨʘʪʦʶ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʟʤʽʥʦʶ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʚʠʢʠʥʫʪʠʤ ʤʦʣʦʢʦʤ, ʜʦʜʘʪʢʦʚʦʶ ʧʨʘʮʝʶ, 

ʚʠʙʨʘʢʫʚʘʥʥʷʤ, ʧʦʛʘʥʠʤ ʜʦʙʨʦʙʫʪʦʤ ʪʚʘʨʠʥ ʪʘ ʨʠʟʠʢʦʤ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʋ 

ʩʚʽʪʦʚʽʡ ʤʦʣʦʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘʛʘʣʴʥʽ ʨʽʯʥʽ ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʤʘʩʪʠʪʦʤ 

ʢʦʨʽʚ ʦʮʽʥʶʶʪʴʩʷ ʚʽʜ 19,7 ʜʦ 32 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʉʐɸ [129, 144, 161]. ʆʜʠʥ 

ʚʠʧʘʜʦʢ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ, ʷʢʽ 

ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 128 ʜʦ 444 ʜʦʣʘʨʽʚ [135, 206].  

ɼʦʩʣʽʜʞʝʥʥʶ ʝʪʽʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ 

ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ. ɿ ʚʠʤʝʥʽ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ʢʦʨʽʚ ʚʠʜʽʣʝʥʦ ʧʦʥʘʜ 120 ʚʠʜʽʚ 

ʨʽʟʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʽʟʦʣʷʪʘʤʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴʩʷ ʧʨʠ 

ʢʣʽʥʽʯʥʽʡ ʪʘ ʧʨʠʭʦʚʘʥʽʡ ʬʦʨʤʘʤʠ ʤʘʩʪʠʪʫ ʻ Staphylococcus aureus ʪʘ 

ʢʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʽ ʩʪʘʬʽʣʦʢʦʢʠ,  Streptococcus dysgalactiae, Streptococcus uberis, 

Escherichia coli, Mycoplasma bovis [72, 102, 170, 191, 259]. Staphylococcus aureus 

ʻ ʚʘʞʣʠʚʠʤ ʟʙʫʜʥʠʢʦʤ ʢʦʥʪʘʛʽʦʟʥʠʭ ʽʥʪʨʘʤʘʤʤʘʨʥʠʭ ʽʥʬʝʢʮʽʡ ʤʦʣʦʯʥʦʾ 

ʭʫʜʦʙʠ. ʁʦʛʦ ʟʜʘʪʥʽʩʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʫ ʚʠʤʝʥʽ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʥʘʷʚʥʦʩʪʽ ʚʘʞʣʠʚʠʭ 

ʤʝʭʘʥʽʟʤʽʚ, ʪʘʢʠʭ ʷʢ ʡʦʛʦ ʤʦʞʣʠʚʽʩʪʴ ʫʪʚʦʨʶʚʘʪʠ ʙʽʦʧʣʽʚʢʠ, ʧʦʣʽʩʘʭʘʨʠʜʥʽ 

ʢʘʧʩʫʣʠ, ʚʘʨʽʘʥʪʠ ʥʝʚʝʣʠʢʠʭ ʢʦʣʦʥʽʡ. ʋʪʚʦʨʝʥʥʷ ʙʽʦʧʣʽʚʢʠ ʚʚʘʞʘʻʪʴʩʷ 

ʩʝʣʝʢʪʠʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʜʣʷ ʧʘʪʦʛʝʥʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʤʘʩʪʠʪ, ʷʢʘ ʩʧʨʠʷ ̒

ʩʪʽʡʢʦʩʪʽ ʙʘʢʪʝʨʽʡ ʫ ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ [112, 265].  

ʉʠʤʧʪʦʤʠ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ ʚʢʣʶʯʘʶʪʴ ʟʤʽʥʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʤʦʣʦʢʘ ʪʘ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʝʧʽʪʝʣʽʾ ʟʘʣʦʟ [73]. ʇʨʠ 

ʟʘʧʘʣʝʥʥʽ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ  ʚ ʢʨʦʚʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʝʚʥʽ ʟʤʽʥʠ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʽʤʫʥʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ. ɿôʷʚʣʷʻʪʴʩʷ ʜʠʩʬʫʥʢʮʽʷ 

ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ  [41]. 

ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʽ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʟʜʝʙʽʣʴʰʦʛʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʽ ʩʫʣʴʬʘʥʽʣʘʤʽʜʥʠʭ 
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ʧʨʝʧʘʨʘʪʽʚ, ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʷʢʠʭ ʫ  ʜʽʡʢʦʚʫ ʮʠʩʪʝʨʥʫ ʚʠʤôʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʦʟʚʠʪʦʢ ʨʝʟʠʩʪʝʥʪʥʠʭ  ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʘʪʦʛʝʥʽʚ.  ɼʦ ʪʦʛʦ ʞ, ʢʘʪʝʪʝʨʠʟʘʮʽʷ  

ʯʘʩʪʦ ʪʨʘʚʤʫʻ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʮʠʩʪʝʨʥʠ ʪʘ ʫʩʢʣʘʜʥʶʻ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ [8].  

ɿʘʙʦʨʦʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʜʽʡʥʠʭ ʢʦʨʽʚ 

ʧʨʠʤʫʰʫʻ ʜʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʙʝʟʧʝʯʥʠʭ ʟʘʩʦʙʽʚ. ɼʦ  

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ  

ʥʘʣʝʞʠʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʙʽʦʪʠʢʽʚ [171, 222], ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ [40, 164, 264], 

ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʡʦʜʫ [105], ʙʘʢʪʝʨʽʦʬʘʛʽʚ [84, 131], ʣʽʧʦʩʦʤʘʣʴʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ [51, 85, 236] ʪʦʱʦ.  

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʚ ʇʦʜʽʣʴʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʘʛʨʘʨʥʦ-ʪʝʭʥʽʯʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʫ (ɿʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè) ʥʘ 

ʢʘʬʝʜʨʽ ʛʽʛʽʻʥʠ ʪʚʘʨʠʥ ʪʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʥʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʧʦʣʽʮʽʾ ʋʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ 2021 ï 2023 ʨʦʢʽʚ ʟʘ ʽʥʽʮʽʘʪʠʚʥʦʶ 

ʪʝʤʘʪʠʢʦʶ çɯʤʫʥʦʙʽʦʣʦʛʽʯʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʢʦʨʽʚ ʽʟ ʢʣʽʥʽʯʥʠʤ ʪʘ 

ʩʫʙʢʣʽʥʽʯʥʠʤ ʟʘʧʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʟʘ ʜʽʾ ʣʽʧʦʩʦʤʘʣʴʥʠʭ  

ʧʨʝʧʘʨʘʪʽʚè, ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0124U002297. 

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʟôʷʩʫʚʘʥʥʽ  

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ, ʙʽʦʭʽʤʽʯʥʠʭ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʦʤʝʦʩʪʘʟʫ ʚ 

ʦʨʛʘʥʽʟʤʽ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ʢʦʨʽʚ ʟʘ ʚʧʣʠʚʫ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ 

ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʪʘ ʚʠʟʥʘʯʝʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɼʅʂ-ʤʘʨʢʝʨʽʚ 

ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʢʽʣʴʢʽʩʪʶ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʤʦʣʦʢʘ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʮʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

ï ʚʠʚʯʠʪʠ ʧʦʰʠʨʝʥʽʩʪʴ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʍʤʝʣʴʥʠʮʴʢʦʾ 

ʦʙʣʘʩʪʽ; 

ï ʜʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʦʨʽʚ ʥʘ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʤʦʣʦʯʥʦʾ 

ʟʘʣʦʟʠ ʚ ʫʤʦʚʘʭ  ʛʦʩʧʦʜʘʨʩʪʚ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ; 

ï ʜ̔ʝʥʪʠʬʽʢʫʚʘʪʠ ʤʽʢʨʦʙʽʦʪʠ ʩʝʢʨʝʪʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ  ʢʦʨʽʚ ʟʘ ʢʘʪʘʨʘʣʴʥʦʛʦ ʽ 

ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʪʘ ʚʠʟʥʘʯʠʪʠ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʦʩʥʦʚʥʠʭ ʟʙʫʜʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ; 

ï ʚʠʟʥʘʯʠʪʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʙʽʦʭʽʤʽʯʥʠʡ ʧʨʦʬʽʣʴ ʪʘ ʩʪʘʥ 
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ʢʣʽʪʠʥʥʦʾ ʽ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ ʽʤʫʥʽʪʝʪʫ  ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ  ʽ 

ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʢʦʨʽʚ;  

ïʟôʷʩʫʚʘʪʠ ʚʧʣʠʚ ʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ 

ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ 

ʽ ʙʽʣʢʽʚ, ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ, ʩʪʘʥ  ʧʨʠʨʦʜʥʦʛʦ 

ʡ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ ʢʦʨʽʚ ʟʘ ʢʣʽʥʽʯʥʦʾ ʽ ʩʫʙʢʣʽʥʽʯʥʦʾ ʬʦʨʤʠ  ʤʘʩʪʠʪʫ; 

ï ʚʠʟʥʘʯʠʪʠ ʪʝʨʘʧʝʚʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʟʘ ʢʣʽʥʽʯʥʦʛʦ ʪʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ; 

ï ʚʩʪʘʥʦʚʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʝʣʴʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʘ 

BoLA-DRB3 ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʠʭ ʟʚôʷʟʢʽʚ ʚ ʩʠʩʪʝʤʽ çʘʣʝʣʴ -ʂʉʂè. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʴ: ʢʣʽʥʽʯʥʠʡ ʪʘ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʢʦʨʽʚ, 

ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ 

ʢʦʨʽʚ ʟʘ ʫʤʦʚʠ ʤʘʩʪʠʪʫ, ʩʧʦʩʦʙʠ ʾʭ ʢʦʨʝʢʮʽʾ ʣʽʧʦʩʦʤʘʣʴʥʠʤ ʧʨʝʧʘʨʘʪʦʤ  ʥʘ 

ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ, ʘʩʦʮʽʘʮʽʾ ʧʦʣʽʤʦʨʬʽʟʤʫ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3 ʟ 

ʩʦʤʘʪʠʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʤʦʣʦʢʘ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ: ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʟʙʫʜʥʠʢʽʚ ʤʘʩʪʠʪʫ ʢʦʨʽʚ, 

ʛʝʤʘʪʦʣʦʛʽʯʥʠʡ, ʙʽʦʭʽʤʽʯʥʠʡ ʧʨʦʬʽʣʴ ʢʨʦʚʽ ʪʘ ʧʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʾ ʽ ʛʫʤʦʨʘʣʴʥʦʾ 

ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʫ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ʢʦʨʽʚ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ  ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ, ʩʦʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʤʦʣʦʢʘ. ʘʣʝʣʽ ʛʝʥʘ 

BoLA-DRB3.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ: ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ (ʚʠʜʽʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʟʙʫʜʥʠʢʽʚ 

ʤʘʩʪʠʪʫ, ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ), ʢʣʽʥʽʯʥʽ 

(ʚʠʷʚʣʝʥʥʷ ʢʣʽʥʽʯʥʦʛʦ ʽ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ),  ʣʘʙʦʨʘʪʦʨʥʽ 

(ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʤʦʣʦʢʘ), ʛʝʤʘʪʦʣʦʛʽʯʥʽ (ʬʦʨʤʝʥʽ 

ʝʣʝʤʝʥʪʠ ʢʨʦʚʽ, ʛʝʤʦʛʣʦʙʽʥ,  ʣʝʡʢʦʮʠʪʘʨʥʘ  ʬʦʨʤʫʣʘ), ʽʤʫʥʦʣʦʛʽʯʥʽ (ʧʦʢʘʟʥʠʢʠ 

ʢʣʽʪʠʥʥʦʛʦ ʪʘ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ), ʙʽʦʭʽʤʽʯʥʽ (ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ,  

ʧʨʦʜʫʢʪʠ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʽ ʧʨʦʪʝʾʥʽʚ), ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʽ 

(ʇʃʈ-ʇɼʈʌ), ʩʪʘʪʠʩʪʠʯʥʽ (ʨʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʘʥʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʘʢʝʪʽ IBM SPSS 

Statistics V28.0 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʣʘʩʥʠʭ ʧʨʦʛʨʘʤ ʪʘ ʽʥʪʝʛʨʦʚʘʥʦʾ ʥʘʜʙʫʜʦʚʠ 

GenAlEx ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʜʥʦʨʘʟʦʚʦʛʦ ʧʣʘʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʦʢʘʟʥʠʢʽʚ 

ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ, ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʮʽʥʢʠ ʛʽʧʦʪʝʟ ʟʘ ʢʨʠʪʝʨʽʻʤ ʇʽʨʩʦʥʘ ɢ2, ʪʘ 
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ʦʜʥʦʚʠʙʽʨʢʦʚʠʤ t-ʢʨʠʪʝʨʽʻʤ ʉʪʴʶʜʝʥʪʘ ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ P < 0,05). 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ  ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʛʦʤʝʦʩʪʘʟʫ ʦʨʛʘʥʽʟʤʫ ʢʦʨʽʚ ʟʘ ʢʣʽʥʽʯʥʦʛʦ ʽ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ 

ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʫ ʢʦʨʽʚ ʽ ʧʦʢʘʟʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʦʚʦʛʦ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʟʘ ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦʛʦ 

ʡʦʛʦ ʚʚʝʜʝʥʥʷ.  ɼʦʧʦʚʥʝʥʦ ʜʘʥʽ ʱʦʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʢʨʦʙʽʦʪʠ ʩʝʢʨʝʪʫ ʤʦʣʦʯʥʦʾ 

ʟʘʣʦʟʠ  ʫ ʢʦʨʽʚ ʟʘ ʢʣʽʥʽʯʥʦʛʦ ʽ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ ʪʘ ʯʫʪʣʠʚʦʩʪʽ 

ʦʩʥʦʚʥʠʭ ʟʙʫʜʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʦ ʩʫʯʘʩʥʠʭ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ɼʦʚʝʜʝʥʦ ʥʦʨʤʘʣʽʟʫʶʯʠʡ ʚʧʣʠʚ ʢʦʤʧʦʥʝʥʪʽʚ ʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ (ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ɽʊʉ 1,25%) ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ 

ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʽ ʦʢʠʩʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ, ʘʢʪʠʚʥʽʩʪʴ 

ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ, ʘʢʪʠʚʥʽʩʪʴ  ʢʣʽʪʠʥʥʦʾ ʽ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ 

ʧʨʠʨʦʜʥʦʛʦ ʽ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚ ʢʨʦʚʽ ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʽ ʩʫʙʢʣʽʥʽʯʥʠʡ 

ʤʘʩʪʠʪ ʢʦʨʽʚ. 

ɺʧʝʨʰʝ ʜʣʷ ʧʦʧʫʣʷʮʽʾ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ 

ʚʠʷʚʣʝʥʦ ʚʽʨʦʛʽʜʥʠʡ ʟʚ'ʷʟʦʢ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3 ʟ ʩʦʤʘʪʠʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ 

ʤʦʣʦʢʘ. ɺʩʪʘʥʦʚʣʝʥʦ ʘʩʦʮʽʘʮʽʶ ʘʣʝʣʷ  BoLA-DRB3.2*22 ʟ ʚʠʩʦʢʦʶ ʪʘ ʘʣʝʣʷ BoLA-

DRB3.2*24 ï ʥʠʟʴʢʦʶ ʂʉʂ ʫ ʤʦʣʦʮʽ ʢʦʨʽʚ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʜʝʢʣʘʨʘʮʽʡʥʠʤ ʧʘʪʝʥʪʦʤ ʥʘ ʢʦʨʠʩʥʫ  ʤʦʜʝʣʴ 

ˉ 151429 (ʜʦʜʘʪʦʢ 1). 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʘʢʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʧʨʠʚʝʜʝʥʥʷ ʜʦ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ ʛʝʤʘʪʦʣʦʛʽʯʥʦʛʦ, ʙʽʦʭʽʤʽʯʥʦʛʦ ʪʘ 

ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʢʨʦʚʽ ʭʚʦʨʠʭ ʥʘ ʢʣʽʥʽʯʥʠʡ ʽ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʢʦʨʽʚ, ʱʦ 

ʤʘʻ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʤʝʪʦʜ ʡʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʫ ʢʦʨʽʚ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʪʚʝʨʜʞʝʥʦ ʘʢʪʘʤʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʚʽʜ 12.12.2023, 20.12.2023 ʨʦʢʫ (ʜʦʜʘʪʢʠ 2 ʽ 3).  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ 

ʬʘʭʽʚʮʽʚ ʆʈ çʄʘʛʽʩʪʨè ʟʘ ʥʘʧʨʷʤʦʤ ʚʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘ  ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 211 

çɺʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘè ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 
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ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʃʴʚʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʽʤ. ʉ.ɿ. ɻʞʠʮʴʢʦʛʦ ʪʘ  ʆʜʝʩʴʢʦʤʫ 

ʜʝʨʞʘʚʥʦʤʫ ʘʛʨʘʨʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ (ʜʦʜʘʪʢʠ 4 ï 6). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɿʜʦʙʫʚʘʯʢʘ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʣʘ ʦʛʣʷʜ ʪʘ 

ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ, ʦʧʨʘʮʶʚʘʣʘ ʧʝʨʚʠʥʥʽ ʜʘʥʽ, 

ʨʦʟʨʦʙʠʣʘ ʩʭʝʤʫ ʪʘ ʤʝʪʦʜʦʣʦʛʽʶ ʜʦʩʣʽʜʞʝʥʴ, ʨʝʘʣʽʟʫʚʘʣʘ ʚʩʽ ʟʘʧʣʘʥʦʚʘʥʽ 

ʢʣʽʥʽʯʥʽ,  ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ  ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʣʘ ʤʘʪʝʤʘʪʠʯʥʠʡ 

ʽ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʽʜʛʦʪʦʚʠʣʘ ʜʦ ʜʨʫʢʫ ʧʫʙʣʽʢʘʮʽʾ ʟʘ 

ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ. ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʥʘʫʢʦʚʦʛʦ ʢʝʨʽʚʥʠʢʘ ʙʫʣʦ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʪʝʤʫ ʽ ʢʦʥʮʝʧʮʽʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ 

ʚʠʩʥʦʚʢʽʚ ʽ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. ʈʷʜ ʜʦʩʣʽʜʞʝʥʴ ʟʜʦʙʫʚʘʯʢʦʶ ʟʜʽʡʩʥʝʥʦ 

ʨʘʟʦʤ ʽʟ ʩʧʽʚʘʚʪʦʨʘʤʠ ʦʢʨʝʤʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʚʢʣʶʯʝʥʠʭ ʜʦ ʩʧʠʩʢʫ ʨʦʙʽʪ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʷʢʠʤ ʚʠʩʣʦʚʣʶʻʤʦ ʱʠʨʫ ʚʜʷʯʥʽʩʪʴ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʄʘʪʝʨʽʘʣʠ ʨʦʙʦʪʠ ʙʫʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʨʘʜʠ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ 

çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè ʪʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ: ɯɯ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʘ ʫ ʚʝʪʝʨʠʥʘʨʥʽʡ 

ʤʝʜʠʮʠʥʽè ʧʨʠʩʚʷʯʝʥʽʡ 140-ʨʽʯʯʶ ʚʽʜʢʨʠʪʪʷ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çʎʽʩʘʨʩʴʢʦ-

ʢʦʨʦʣʽʚʩʴʢʘ ʚʝʪʝʨʠʥʘʨʥʘ ʰʢʦʣʘ ʪʘ ʰʢʦʣʘ ʧʽʜʢʦʚʫʚʘʥʥʷ ʢʦʥʝʡ ʨʘʟʦʤ ʽʟ ʢʣʽʥʽʢʦʶ-

ʩʪʘʮʽʦʥʘʨʦʤ ʜʣʷ ʪʚʘʨʠʥ ʫ ʃʴʚʦʚʽè (ʃʴʚʽʚ, 2021), ʄʽʞʥʘʨʦʜʥʘ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʘ  

ʥʘʫʢʦʚʘ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ çʉʚʽʪ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴè. (ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ 

ï ʤ. ʇʝʨʝʚʦʨʩʴʢ, ʇʦʣʴʱʘ, 2022),  ʄʽʞʥʘʨʦʜʥʘ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʘ  ʥʘʫʢʦʚʘ 

ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ çʉʚʽʪ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴè. (ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ ï ʤ. 

ʇʝʨʝʚʦʨʩʴʢ, ʇʦʣʴʱʘ, 2023), IV International Scientific and Practical Conference (2024) 

Stockholm, Sweden. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʚʠʢʦʥʘʥʦʛʦ ʚ ʜʠʩʝʨʪʘʮʽ ʾʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʘʥʦ 12 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʽʟ ʥʠʭ 2 ʩʪʘʪʪʽ ʫ ʚʠʜʘʥʥʷʭ ʧʨʦʽʥʜʝʢʩʦʚʘʥʠʭ ʫ ʙʘʟʘʭ ʜʘʥʠʭ 

Scopus/WoS: 4 ʩʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ (ʢʘʪʝʛʦʨʽʷ ɹ), 1 ï 

ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ, 1 ï ʢʦʣʝʢʪʠʚʥʘ ʤʦʥʦʛʨʘʬʽʷ, 4 ʧʨʘʮʽ ï ʫ 

ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ.  

ʉʪʨʫʢʪʫʨʘ ʽ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽ ʁʚʠʢʣʘʜʝʥʦ ʥʘ 181 ʩʪʦʨʽʥʮ ̔ʪʝʢʩʪʫ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʥʘʙʦʨʫ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʨʦʟʜʽʣʠ: ʘʥʦʪʘʮʽʾ (ʫʢʨʘʾʥʩʴʢʦʶ 
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ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ), ʚʩʪʫʧ, ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ, ʤʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʴ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʾʭ ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʚʠʩʥʦʚʢʠ, 

ʧʨʦʧʦʟʠʮʽ ʾʚʠʨʦʙʥʠʮʪʚʫ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ, ʜʦʜʘʪʢʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʥʘʨʘʭʦʚʫʻ 268 ʨʦʙʽʪ. ɼʠʩʝʨʪʘʮʽʷ 

ʽʣʶʩʪʨʦʚʘʥʘ 16 ʨʠʩʫʥʢʘʤʠ, ʤʽʩʪʠʪʴ 43 ʪʘʙʣʠʮ ̔ʪʘ 6 ʜʦʜʘʪʢʽʚ. ɼʦʜʘʪʢʠ ʤʽʩʪʷʪʴ 

ʢʦʧʽʾ ʧʘʪʝʥʪʫ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ, ʘʢʪʠ ʚʠʨʦʙʥʠʯʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʫ ʜʦʩʣʽʜʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ  ʪʘ ʘʢʪ̔ʚ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ.  
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ʈʆɿɼɯʃ 1 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

 

1.1. ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʪʘ ʚʧʣʠʚ ʥʘ 

ʥʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʴ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʢʦʨʽʚ 

 

ʉʝʨʝʜ ʧʝʨʚʠʥʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʪʨʝʙ ʣʶʜʠʥʠ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʻ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ. ɺ ʦʬʽʮʽʡʥʦʤʫ ʨʝʣʽʟʽ ʆʆʅ ʚʢʘʟʘʥʦ ʱʦ 

ʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ ʧʝʨʝʚʠʱʠʣʦ ʚʽʜʤʽʪʢʫ ʫ 8 ʤʣʨʜ. ʦʩʽʙ ʚ ʢʽʥʮʽ 2022 ʨʦʢʫ. ʆʩʪʘʥʥʽʡ 

ʤʽʣʴʷʨʜ ʙʫʣʦ ʧʦʜʦʣʘʥʦ ʣʠʰʝ ʟʘ 11 ʨʦʢʽʚ [247]. ʇʽʜʨʘʭʦʚʘʥʦ, ʱʦ ʟʘ 70 ʨʦʢʽʚ ʞʠʪʪʷ 

ʣʶʜʠʥʘ ʚʠʧʠʚʘʻ 50 ʪʦʥ ʚʦʜʠ, ʟ'ʾʜʘʻ 2,5 ʪʦʥʠ ʙʽʣʢʽʚ, 2,3 ʪʦʥʠ ʞʠʨʽʚ, ʧʦʥʘʜ 10 ʪʦʥ 

ʚʫʛʣʝʚʦʜʽʚ  ̔ʤʘʡʞʝ 300 ʢʽʣʦʛʨʘʤʽʚ ʩʦʣʽ [78]. ʄʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ ʻ ʙʘʛʘʪʠʤ 

ʜʞʝʨʝʣʦʤ ʥʝʦʙʭʽʜʥʠʭ ʙʽʣʢʽʚ ʽ ʤʽʥʝʨʘʣʽʚ, ʚʢʣʶʯʘʶʯʠ ʢʘʣʴʮʽʡ, ʢʘʣʽʡ, ʮʠʥʢ ʽ 

ʬʦʩʬʦʨ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰʝ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ  ̔ʢʽʣʦʢʘʣʦʨʽʡ, ʥʽʞ ʙʫʜʴ-ʷʢʘ ʽʥʰʘ 

ʥʘʪʫʨʘʣʴʥʘ ʾʞʘ ʚ ʨʘʮʽʦʥʽ ʣʶʜʠʥʠ [209]. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʦʪʨʠʤʘʥʥʷ 

ʭʘʨʯʦʚʦʛʦ ʙʽʣʢʫ ʻ ʤʦʣʦʢʦ ʽ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ.  ɿʘ ʦʮʽʥʢʘʤʠ ʇʨʦʜʦʚʦʣʴʯʦʾ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʆʆʅ (FAO 2019), ʧʦʥʘʜ 80% ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ 

ʨʝʛʫʣʷʨʥʦ ʩʧʦʞʠʚʘʻ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ. ɺ 2020 ʨʦʮʽ ʟʘʛʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʚʩʽʭ 

ʚʠʜʽʚ ʤʦʣʦʢʘ ʟʨʦʩʣʦ ʜʦ 907 ʤʣʥ. ʪʦʥ [111]. ɺʠʨʦʙʥʠʮʪʚʦ ʢʦʨʦʚ'ʷʯʦʛʦ ʤʦʣʦʢʘ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 80% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʫ ʩʚʽʪʽ ʽ ʚ 2022 

ʩʷʛʥʫʣʦ 757 ʤʣʥ. ʪʦʥ. ɺ ʩʝʨʝʜʥʴʦʤʫ, ʩʧʦʞʠʚʘʥʥʷ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 116,9 ʢʛ ʫ ʤʦʣʦʯʥʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ [233]. 

ʅʘʡʙʽʣʴʰʝ ʩʫʯʘʩʥʘ ʤʦʣʦʯʥʘ ʛʘʣʫʟʴ ʧʦʪʝʨʧʘʻ ʚʽʜ ʤʘʩʪʠʪʽʚ. ʎʝ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʻ ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(ʟʤʝʥʰʝʥʥʷ ʥʘʜʦʾʚ ʜʦ 30%)  ̔ʜʝʛʨʘʜʘʮʽʾ ̫ ʢʦʩʪʽ ʤʦʣʦʢʘ. ɺʦʥʦ ʚʪʨʘʯʘʻ ʩʚʦʾ ʧʦʞʠʚʥʽ 

ʷʢʦʩʪʽ, ʩʪʘʻ ʥʝʧʨʠʜʘʪʥʠʤ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ̔  ʩʪʘʥʦʚʠʪʴ ʟʘʛʨʦʟʫ ʟʜʦʨʦʚôʶ ʩʧʦʞʠʚʘʯʽʚ. 

ɹʠʯʢʠ ʽ ʪʝʣʠʯʢʠ, ʷʢʠʭ ʚʠʧʦʶʚʘʣʠ ʤʦʣʦʢʦʤ ʚʽʜ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ʢʦʨʽʚ, ʚʽʜʩʪʘʚʘʣʠ 

ʫ  ʨʦʟʚʠʪʢʫ, ʩʪʨʘʞʜʘʣʠ ʚʽʜ ʜʠʩʙʘʢʪʝʨʽʦʟʫ, ʱʦ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʾʭ ʟʘʛʠʙʝʣʽ. 

ʂʦʨʦʚʠ, ʷʢʽ ʧʝʨʝʭʚʦʨʽʣʠ ʚ ʨʘʥʥʴʦʤʫ ʚʽʮʽ, ʤʘʣʠ ʤʝʥʫh ʤʦʣʦʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

(ʥʘ 20ï30%), ʥʽʞ ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ. ʉʝʢʨʝʪ ʤʦʣʦʢʘ ʚʽʜ ʭʚʦʨʠʭ ʢʦʨʽʚ ʤʽʩʪʠʪʴ 

ʧʘʪʦʛʝʥʠ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ [48, 80, 88, 129, 

140, 155, 176]. ʄʘʩʪʠʪ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ One Health, ʪʦʤʫ ʱʦ 
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ʤʦʣʦʯʥʘ ʽʥʬʝʢʮʽʷ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʥʘ ʟʜʦʨʦʚôʷ ʪʘ ʙʣʘʛʦʧʦʣʫʯʯʷ 

ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʽʩʥʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʜʘʯʽ ʣʶʜʠʥʽ ʟ ʤʦʣʦʢʦʤ  

ʙʘʢʪʝʨʽʡ ʩʪʽʡʢʠʭ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʷʢʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʤʘʩʪʠʪʽʚ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʫ ʣʶʜʝʡ ʪʘ ʾʭ ʥʝʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ 

ʜʦ ʪʝʨʘʧʽʾ, ʧʦʚôʷʟʘʥʦʾ ʟ ʘʥʪʠʙʽʦʪʠʢʘʤʠ [109, 232]. 

ɺ ʦʜʥʦʤʫ ʽʟ ʦʩʪʘʥʥʽʭ ʦʛʣʷʜʽʚ ʟʘʭʚʦʨʶʚʘʥʴ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʥʘʛʦʣʦʰʫʻʪʴʩʷ, 

ʱʦ ʜʦʙʦʚʘ ʚʪʨʘʪʘ ʤʦʣʦʢʘ ʥʘ ʬʝʨʤʘʭ ɺʈʍ ʧʦʚôʷʟʘʥʠʭ ʟ ʤʘʩʪʠʪʘʤʠ ʩʢʣʘʜʘʻ ʚʽʜ 1,0 

ʜʦ 2,5 ʣ ʥʘ ʧʨʦʪʷʟʽ ʧʝʨʰʠʭ ʜʚʦʭ ʪʠʞʥʽʚ ʧʽʩʣʷ ʽʥʽʮʽʘʮʽʾ ʭʚʦʨʦʙʠ, ʱʦ ʟʘ ʣʘʢʪʘʮʽʶ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪ ʚʽʜ 110 ʜʦ 552 ʣʽʪʨʽʚ [220]. 

ʇʨʦʙʣʝʤʠ ʟ ʤʘʩʪʠʪʦʤ ʢʦʨʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʚʩʽʭ ʙʝʟ ʚʠʥʷʪʢʫ ʢʨʘʾʥʘʭ 

ʚʠʨʦʙʥʠʢʘʭ ʤʦʣʦʢʘ ʪʘ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʟ ʷʢʠʭ ʥʘʡʙʽʣʴʰʠʤ ʩʚʽʪʦʚʠʤ 

ʧʨʦʜʫʮʝʥʪʦʤ ʻ ɯʥʜʽʷ. ɺ ʢʨʘʾʥʽ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʧʦʥʘʜ 300 ʤʽʣʴʡʦʥʽʚ ʢʦʨʽʚ  ̔

ʚʠʨʦʙʣʷʻʪʴʩʷ ʙʣʠʟʴʢʦ ʯʚʝʨʪʽ (230,6 ʤʣʥ ʪʦʥ) ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ. 

ʆʜʥʘʢ, ʧʨʦʙʣʝʤʠ ʟ ʤʘʩʪʠʪʘʤʠ ʪʝʞ ʻ ʥʘʡʙʽʣʴʰʠʤʠ. ʇʦʰʠʨʝʥʽʩʪʴ ʩʫʙʢʣʽʥʽʯʥʦʛʦ 

ʤʘʩʪʠʪʫ ʫ ɺʈʍ ʚ ɯʥʜʽʾ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 9,9 ʜʦ 86,9%. ʉʝʨʝʜʥʻ ʧʘʜʽʥʥʷ ʜʦʭʦʜʫ 

ʯʝʨʝʟ ʤʘʩʪʠʪ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 306ï335 ʜʦ 413ï458 ʨʫʧʽʡ ʥʘ ʢʦʨʦʚʫ ʚ ʜʝʥʴ [69, 225]. 

ʉʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ ʟʙʠʪʢʽʚ ʯʝʨʝʟ ʤʘʩʪʠʪ ɺʈʍ ʟʘ ʨʽʢ ʦʮʽʥʶʻʪʴʩʷ ʚ $147 (11% ï 

18% ʚʘʣʦʚʦʛʦ ʧʨʠʙʫʪʢʫ) ʥʘ ʢʦʞʥʫ  ʢʦʨʦʚʫ, ʦʩʦʙʣʠʚʦ ʯʝʨʝʟ ʚʪʨʘʪʠ ʫ ʚʠʨʦʙʥʠʮʪʚ ̔

ʤʦʣʦʢʘ ʪʘ ʽʟ-ʟʘ ʚʠʙʨʘʢʫʚʘʥʥʷ ʪʚʘʨʠʥ. ʋ ʉʐɸ ʧʽʜʨʘʭʫʚʘʣʠ, ʱʦ ʱʦʨʽʯʥʦ ʯʝʨʝʟ 

ʤʘʩʪʠʪ ʚʪʨʘʯʘʶʪʴ ʫ ʤʦʣʦʯʥʽʡ ʛʘʣʫʟʽ 2 ʤʽʣʴʷʨʜʠ ʜʦʣʘʨʽʚ [84].  

ʂʘʥʘʜʩʴʢʽʡ ʤʦʣʦʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʤʘʩʪʠʪ ʢʦʰʪʫʻ ʱʦʨʽʯʥʦ 400 ʤʽʣʴʡʦʥʽʚ 

CAD ($310 ʤʽʣʴʡʦʥʽʚ) ʘʙʦ ʧʨʠʙʣʠʟʥʦ 500ï1000 CAD ($385ï770) ʥʘ ʢʦʨʦʚʫ. ɼʣʷ 

ʪʠʧʦʚʦʾ ʢʘʥʘʜʩʴʢʦʾ ʤʦʣʦʯʥʦʾ ʬʝʨʤʠ ʬʽʥʘʥʩʦʚʽ ʟʙʠʪʢʠ ʩʢʣʘʜʘʣʠ 662 CAD ʥʘ ʜʽʡʥʫ 

ʢʦʨʦʚʫ ʥʘ ʨʽʢ. ɼʣʷ ʩʫʙʢʣʽʥʽʯʥʠʭ ʤʘʩʪʠʪʽʚ ʜʚʦʤʘ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʩʢʣʘʜʦʚʠʤʠ 

ʚʪʨʘʪ ʙʫʣʠ ʟʥʠʞʝʥʥʷ ʥʘʜʦʾʚ ʽ ʚʠʙʨʘʢʫʚʘʥʥʷ ʢʦʨʽʚ (72 ʽ 25%, ʚʽʜʧʦʚʽʜʥʦ). ɼʣʷ 

ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʛʦʣʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʪʨʘʪ ʙʫʣʠ ʚʠʙʨʘʢʫʚʘʥʥʷ (48%), 

ʟʥʠʞʝʥʥʷ ʥʘʜʦʾʚ (34%) ʽ ʚʪʨʘʪʘ ʟʘʨʘʞʝʥʦʛʦ ʤʦʣʦʢʘ (11%) [57].  

ʇʽʜʨʘʭʦʚʘʥʦ, ʱʦ ʯʝʨʝʟ ʤʘʩʪʠʪ ʚ ɸʚʩʪʨʘʣʽʾ ʱʦʨʦʢʫ ʚʪʨʘʯʘʻʪʴʩʷ ʧʦʥʘʜ 130 

ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ (200 ʜʦʣʘʨʽʚ ʥʘ ʢʦʨʦʚʫ/ʨʽʢ) [142]. 

ʄʦʣʦʯʥʠʡ ʩʝʢʪʦʨ ʻ ʣʽʜʝʨʦʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʉʦʶʟʫ (ɭʉ). ʋ 2020 ʨʦʮʽ ʤʦʣʦʯʥʽ ʬʝʨʤʝʨʠ ʚ ɭʉ ʚʠʨʦʙʠʣʠ 154 ʤʽʣʴʡʦʥʠ ʪʦʥ 

ʢʦʨʦʚôʷʯʦʛʦ ʤʦʣʦʢʘ. ɸʣʝ ʟʙʠʪʢʠ ʚʽʜ ʥʘ ʤʘʩʪʠʪʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. 
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ʅʘʧʨʠʢʣʘʜ, ʱʦʨʽʯʥʽ ʚʪʨʘʪʠ ʚʽʜ ʤʘʩʪʠʪʫ ʚ ʅʽʤʝʯʯʠʥʽ ʦʮʽʥʶʶʪʴʩʷ ʚ 1,4 ʤʣʨʜ. ʻʚʨʦ, 

ʱʦ ʩʢʣʘʜʘʻ 4,7 ʮʝʥʪʽʚ ʥʘ ʢʛ ʤʦʣʦʢʘ. ʂʦʞʝʥ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʢʦʰʪʫʻ 

ʱʦʥʘʡʤʝʥʰʝ 250 ʻʚʨʦ, ʘ ʚʘʞʢʠʡ ʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ï ʙʣʠʟʴʢʦ 500 ʻʚʨʦ ʥʘ ʢʦʨʦʚʫ ʟʘ 

ʣʘʢʪʘʮʽʶ. ɺʪʨʘʪʘ ʤʦʣʦʢʘ ʚ ʦʙʩʷʟʽ ʚʽʜ 27 ʜʦ 52%  ʽ ʟʘʙʨʘʢʦʚʘʥʦʛʦ ʤʦʣʦʢʘ ʚ ʨʦʟʤʽʨʽ 

ʚʽʜ 13 ʜʦ 30% ʙʫʣʠ ʥʘʡʜʦʨʦʞʯʠʤʠ ʚʠʪʨʘʪʘʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʤʘʩʪʠʪʦʤ [97, 262].  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʥʦʩʥʦ ʛʘʨʥʝ ʟʜʦʨʦʚôʷ ʚʠʤôʷ ʧʘ ʰʚʝʡʮʘʨʩʴʢʠʭ ʬʝʨʤʘʭ, 

ʥʘʮʽʦʥʘʣʴʥʽ ʱʦʨʽʯʥʽ ʚʠʪʨʘʪʠ ʚʽʜ ʤʘʩʪʠʪʫ ʩʪʘʥʦʚʣʷʪʴ ʧʨʠʙʣʠʟʥʦ 129 ʤʽʣʴʡʦʥʽʚ 

ʰʚʝʡʮʘʨʩʴʢʠʭ ʬʨʘʥʢʽʚ ʘʙʦ 198 ʬʨʘʥʢʽʚ ʥʘ ʦʜʥʫ ʢʦʨʦʚʫ ʟʘ ʨʽʢ. ɼʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʷʢʽ ʧʝʨʝʨʦʙʣʷʶʪʴ ʤʦʣʦʢʦ ʟʙʠʪʢʠ ʩʢʣʘʜʘʶʪʴ 1545 ʤʣʥ. ʻʚʨʦ. ʂʦʞʥʘ ʧôʷʪʘ ʢʦʨʦʚʘ 

ʭʚʦʨʘ ʥʘ ʛʦʩʪʨʠʡ ʤʘʩʪʠʪ, ʢʦʞʥʘ 4-ʪʘ ʢʦʨʦʚʘ ʤʘʻ ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʧʨʠʥʘʡʤʥʽ 

ʚ ʦʜʥʽʡ ʯʚʝʨʪʽ ʚʠʤôʷ, ʘ ʦʜʥʫ ʟ ʩʝʤʠ ʤʦʣʦʯʥʠʭ ʢʦʨʽʚ ʚʠʢʣʶʯʘʶʪʴ ʟʽ ʩʪʘʜʘ ʯʝʨʝʟ 

ʥʝʚʠʣʽʢʦʚʥʠʡ ʤʘʩʪʠʪ [126, 213].  

ɼʦʩʣʽʜʞʝʥʥʷ ʚ ɼʘʥʽʾ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʠʪʨʘʪʠ ʥʘ ʤʘʩʪʠʪ ʚʘʨʽʶʚʘʣʠ ʚʽʜ 149 ʜʦ 

570 ʻʚʨʦ ʥʘ ʦʜʠʥ ʚʠʧʘʜʦʢ ʤʘʩʪʠʪʫ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚʽʜ 3 ʜʦ 5% ʟʘ ʣʘʢʪʘʮʽʶ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʟʙʫʜʥʠʢʘ ʤʘʩʪʠʪʫ [229]. ʋ ʌʽʥʣʷʥʜʽʾ ʦʮʽʥʦʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʤʘʩʪʠʪ 

ʩʢʣʘʣʠ 458 ʻʚʨʦ ʥʘ ʦʜʠʥ ʚʠʧʘʜʦʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʙʦ 147 ʻʚʨʦ ʥʘ ʦʜʥʫ ʢʦʨʦʚʫ ʥʘ 

ʨʽʢ, ʧʨʠ ʚʽʜʧʦʚʽʜʥʽʡ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʚʽʜ 31 ʜʦ 38% ʥʘ ʢʦʨʦʚʫ 

ʥʘ ʨʽʢ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʧʦʨʦʜʠ [249]. 

ɺ ʋʢʨʘʾʥʽ ʤʘʩʪʠʪʠ ɺʈʍ ʪʘʢʦʞ ʟʘʡʤʘʶʪʴ ʛʦʣʦʚʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ 

ʩʪʚʦʨʶʶʪʴ ʛʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʛʘʣʫʟʽ ʪʚʘʨʠʥʥʠʮʪʚʘ. ɿʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʴ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʩʝʨʝʜ ʢʦʨʽʚ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ 

ʜʣʷ ʤʦʣʦʯʥʦʾ ʪʘ ʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ ʟʥʠʞʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʤʦʣʦʢʘ ʪʘ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɿʘ ʦʮʽʥʢʘʤʠ, 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 30%. ʋ ʧʝʚʥʠʭ 

ʚʠʧʘʜʢʘʭ, ʪʘʢʠʭ ʷʢ ʧʦʨʫʰʝʥʥʷ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ ʪʘ ʛʦʜʽʚʣʽ, ʥʝʥʘʣʝʞʥʝ ʚʝʪʝʨʠʥʘʨʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚʝʜʝʥʥʷ, ʧʦʰʠʨʝʥʽʩʪʴ 

ʤʘʩʪʠʪʽʚ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʧʦʩʪʽʡʥʦ [37, 43]. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ  

ʤʘʩʪʠʪʘʤʠ ʩ̫ ʛʘʶʪʴ ʧʨʠ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤʘʭ ʜʦ 10% ʽ ʧʨʠ ʩʫʙʢʣʽʥʽʯʥʠʭ ʬʦʨʤʘʭ ʜʦ 

25%. ɺ ʦʢʨʝʤʠʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʠʭ ʨʝʛʽʦʥʘʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʦʞʝ ʩʢʣʘʜʘʪʠ  ʜʦ 70% 

[3, 13, 23, 46, 188].  

ʉʝʨʝʜ ʧʦʨʽʜ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʤʘʩʪʠʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ 

ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ. ɿʘʛʘʣʴʥʘ ʯʘʩʪʢʘ ʪʚʘʨʠʥ ʜʘʥʦʾ ʧʦʨʦʜʠ ʭʚʦʨʠʭ ʥʘ 
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ʤʘʩʪʠʪ ʩʷʛʘʻ ʤʘʡʞʝ 35%, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʜʣʷ ʚʠʧʘʜʢʽʚ ʩʫʙʢʣʽʥʽʯʥʦʾ (27,3%) ʽ ʢʣʽʥʽʯʥʦʾ 

(12,6%) ʬʦʨʤ ʟʘʭʚʦʨʶʚʘʥʥʷ [30]. ʋ ʢʦʨʦʚʠ, ʷʢʘ ʧʝʨʝʭʚʦʨʽʣʘ, ʥʘʜʽʡ ʟʘ ʣʘʢʪʘʮʽʶ ʧʨʠ 

ʧʝʨʝʭʦʜʽ ʭʚʦʨʦʙʠ ʚ ʭʨʦʥʽʯʥʫ ʬʦʨʤʫ ʩʢʦʨʦʯʫʻʪʴʩʷ ʥʘ 150 ï 200 ʢʛ, ʱʦ ʨʘʟʦʤ ʟ ̔

ʟʙʠʪʢʘʤʠ ʚʽʜ ʚʠʙʨʘʢʦʚʫʚʘʥʥʷ ʪʚʘʨʠʥ ʝʢʚʽʚʘʣʝʥʪʥʦ ʚʪʨʘʪʘʤ ʤʦʣʦʯʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʤʝʞʘʭ 10 ï 15 % ʚʽʜ ʨʽʯʥʦʛʦ ʥʘʜʦʶ [24].  

ɸʥʘʣʽʟ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ ʧʦ ʢʨʘʾʥʽ ʟʘʛʘʣʦʤ ʪʘ ʟʘ ʦʢʨʝʤʠʤ 

ʨʝʛʽʦʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʥʘʜ 60 ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ, ʜʝ ʦʧʨʘʮʴʦʚʘʥʦ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʱʦʜʦ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʢʦʨʽʚ ʟʘ 

ʧʦʨʦʜʘʤʠ, ʪʘ ʧʦʰʠʨʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʨʽʟʥʠʭ  ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ [44]. ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʘʪʦʣʦʛʽʾ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʜʣʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʧʦʨʽʜ 

ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ.1.1.  

ʊʘʙʣʠʮʷ 1.1  

ʋʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʜʣʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ 

ʚ ʋʢʨʘʾʥʽ ʧʦʨʽʜ 

ʇʦʨʦʜʠ 

ɺʩʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ 

ʤʘʩʪʠʪ 

ʉʫʙʢʣʽʥʽʯʥʠʡ 

ʤʘʩʪʠʪ 

ʦʙʩʪʝʞʝʥʦ ʭʚʦʨʠʭ % ʦʙʩʪʝʞʝʥʦ ʭʚʦʨʠʭ % 

ʚʩʽ ʧʦʨʦʜʠ 31258 9172 29,8 21942 5182 23,6 

ʯʦʨʥʦ-ʨʷʙʘ 2737 950 34,7 2822 770 27,3 

ʯʦʨʥʦ-ʨʷʙʘ ʤʦʣʦʯʥʘ 4688 1431 30,5 3459 781 22,6 

ʯʦʨʥʦ-ʨʷʙʘ ʨʘʟʦʤ 7425 2381 32,1 6281 1551 24,7 

ʯʝʨʚʦʥʦ-ʨʷʙʘ ʤʦʣʦʯʥʘ 1545 445 28,8 1545 389 25,2 

ʛʦʣʰʪʠʥʩʴʢʘ 3324 960 28,9 1982 476 24,0 

ʇʨʠʤʽʪʢʘ. ʈʦʟʤʽʨʠ ʚʠʙʽʨʦʢ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʚʥʦʪʠ ʧʨʠʚʝʜʝʥʠʭ ʜʘʥʠʭ ʚ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʩʪʘʪʠʩʪʠʢʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʤʘʩʪʠʪʽʚ  ʢʦʨʽʚ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ (ʨʠʩ.1.1). 

ʅʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʥʠʤ ʚʠʷʚʠʚʩʷ ʎʝʥʪʨʘʣʴʥʠʡ ʨʝʛʽʦʥ, ʚ ʷʢʦʤʫ ʚʠʷʚʣʝʥʦ ʤʘʡʞʝ 

43% ʟʘʭʚʦʨʶʚʘʥʴ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ɿʘʭʽʜʥʠʡ ʨʝʛʽʦʥ, ʜʝ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʻ 

ʧʦʤʽʨʥʠʡ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʩʧʽʚʩʪʘʚʥʠʡ ʟ ʽʥʰʠʤʠ ʨʝʛʽʦʥʘʤʠ, ʪʘʢʠʤʠ ʢ̫ 

ʉʭʽʜʥʠʡ ʪʘ ʇʽʚʜʝʥʥʠʡ, ʟ ʩʪʫʧʝʥʝʤ ʚʠʷʚʣʝʥʠʭ ʧʘʪʦʣʦʛʽʡ ʥʘ ʨʽʚʥʽ 25%. 

ɼʘʥʽ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʦʧʝʨʝʜʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʊʘʢ ʫ ʨʦʙʦʪʽ 

ʉʘʯʫʢʘ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ 39,3% ʢʦʨʽʚ ʛʦʩʧʦʜʘʨʩʪʚ ʈʽʚʥʝʥʩʴʢʦʾ ʪʘ 50,7% 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʝʡ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʟʘʧʘʣʝʥʥʷ ʚʠʤôʷ.  ʉʝʨʝʜ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ 
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ʢʦʨʽʚ ʩʫʙʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʚʠʷʚʣʝʥʦ ʫ 26,3 ʽ 29,9%, ʘ ʢʣʽʥʽʯʥʠʡ ï ʫ 13 ʽ 20,8%, 

ʚʽʜʧʦʚʽʜʥʦ [38]. ʇʨʠʚʝʜʝʥʽ ʜʘʥʽ ʜʦʩʠʪʴ ʨʝʣʝʚʘʥʪʥʦ ʢʦʨʝʣʶʶʪʴ ʟ ʜʘʥʠʤʠ 

ʧʦʰʠʨʝʥʥʷ ʤʘʩʪʠʪʽʚ ʜʣʷ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ. ɺ ʨʦʙʦʪʽ ɻʦʨʶʢ ʪʘ ʽʥʰ. ʧʦʢʘʟʘʥʦ, ʱʦ 

ʧʦʰʠʨʝʥʥʷ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʥʘ ʤʦʣʦʯʥʠʭ ʬʝʨʤʘʭ ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʝʡ 

ʋʢʨʘʾʥʠ  ʚ ʣʘʢʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʩʢʣʘʣʦ 24,6Ñ2,5%, ʘ ʚ ʩʫʭʦʩʪʽʡʥʠʡ ï 38,5Ñ3,8% (ʈ Ò 

0,01 ï ʩʪʦʩʦʚʥʦ ʜʦ ʣʘʢʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ) [132].   

 

1.2. ʄʽʢʨʦʙʽʦʮʝʥʦʟʠ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʟʘʧʘʣʝʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ 

ʢʦʨʽʚ  

 

ʄʘʩʪʠʪ ï ʮʝ ʟʘʧʘʣʝʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʟʘʟʚʠʯʘʡ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʭʦʯʘ ʥʘ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʝʥʥʷ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʽ ʬʽʟʠʯʥʽ ʬʘʢʪʦʨʠ (ʤʝʭʘʥʽʯʥʽ ʪʨʘʚʤʠ, 

ʫʤʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ). ɼʘʥʝ ʟʘʧʘʣʝʥʥʷ ʻ ʧʦʣʽʝʪʽʦʣʦʛʽʯʥʠʤ ʽ 

ʧʦʣʽʬʘʢʪʦʨʥʠʤ ʪʘ ʟʫʤʦʚʣʶʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʤʝʭʘʥʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ, 

ʩʪʨʝʩʦʚʠʭ ʪʘ ʽʥʰʠʭ ʚʧʣʠʚʽʚ ʥʘ ʤʦʣʦʯʥʫ ʟʘʣʦʟʫ ʢʦʨʦʚʠ ʘʙʦ ʥʘ ʾʾ ʦʨʛʘʥʽʟʤ ʚ ʮʽʣʦʤʫ.  

ʉʫʤʘʨʥʦ ʧʝʨʝʨʘʭʦʚʘʥʽ ʬʘʢʪʦʨʠ ʟʫʤʦʚʣʶʶʪʴ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʤʘʩʪʠʪʽʚ. ɿʘ ʢʣʽʥʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘ ʭʘʨʘʢʪʝʨʦʤ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʜʽʣʷʶʪʴ 

ʰʽʩʪʴ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤ:  ʩʝʨʦʟʥʠʡ, ʢʘʪʘʨʘʣʴʥʠʡ, ʬʽʙʨʠʥʦʟʥʠʡ, ʛʥʽʡʥʠʡ, 

ʛʝʤʦʨʘʛʽʯʥʠʡ ʪʘ ʩʧʝʮʠʬʽʯʥʠʡ. ɼʦʩʠʪʴ ʯʘʩʪʦ ʬʽʢʩʫʶʪʴʩʷ ʚʘʨʽʘʥʪʠ ʩʢʣʘʜʥʦʛʦ 

ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʢʦʣʠ ʦʜʥʘ ʬʦʨʤʘ ʤʘʩʪʠʪʫ ʤʦʞʝ ʧʝʨʝʭʦʜʠʪʠ ʚ ʽʥʰʫ. ɺ 

ʈʠʩ.1.1. ʇʦʰʠʨʝʥʥʷ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ 
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ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʡʜʝʪʴʩʷ ʧʨʦ ʘʩʦʮʽʡʦʚʘʥʠʡ ʤʘʩʪʠʪ: ʩʝʨʦʟʥʦ-ʢʘʪʘʨʘʣʴʥʠʡ, 

ʩʝʨʦʟʥʦ-ʬʽʙʨʠʥʦʟʥʠʡ, ʛʥʽʡʥʦ-ʬʽʙʨʠʥʦʟʥʠʡ ʪʦʱʦ [56]. 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʣʠʢʘʶʪʴ ʤʘʩʪʠʪ, ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 

ʜʚʽ ʚʝʣʠʢʽ ʢʘʪʝʛʦʨʽʾ: ʽʥʬʝʢʮʽʡʥʽ ʧʘʪʦʛʝʥʠ, ʷʢʽ ʧʦʰʠʨʶʶʪʴʩʷ ʚʽʜ ʢʦʨʦʚʠ ʜʦ 

ʢʦʨʦʚʠ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʜʦʾʥʥʷ, ʽ ʧʘʪʦʛʝʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʚʩʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʩʥʫʚʘʥʥʷ ʤʦʣʦʯʥʠʭ ʢʦʨʽʚ 

[87, 92, 221]. ɻʦʣʦʚʥʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʛʘʣʘʢʪʦʛʝʥʥʦʤʫ ʧʨʦʥʠʢʥʝʥʥʶ, ʧʨʠ ʷʢʦʤʫ 

ʟʙʫʜʥʠʢʠ ʧʦʧʘʜʘʶʪʴ ʫ ʚʠʤôʷ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʯʝʨʝʟ ʜʽʡʢʦʚʠʡ ʢʘʥʘʣ, 

ʯʦʤʫ ʩʧʨʠʷʻ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ (ʨʠʩ.2.1).   

ʇʝʨʝʚʘʞʘʶʯʠʤʠ ʽʥʬʝʢʮʽʡʥʠʤʠ ʟʙʫʜʥʠʢʘʤʠ ʻ Staphylococcus aureus, 

Streptococcus agalactiae ʪʘ Corynebacterium bovis, ʪʦʜʽ ʷʢ ʧʝʨʝʚʘʞʘʶʯʠʤʠ 

ʟʙʫʜʥʠʢʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ Escherichia coli, Streptococcus uberis, 

Streptococcus dysgalactiae ʪʘ ʽʥʰʽ ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ. ʉʪʘʬʽʣʦʢʦʢʠ, ʢʨʽʤ 

Staphylococcus aureus, ʷʢʽ ʨʘʥʽʰʝ ʦʧʠʩʫʚʘʣʠ ʷʢ ʢʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʽ ʩʪʘʬʽʣʦʢʦʢʠ, 

ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʠʤʠ ʧʘʪʦʛʝʥʘʤʠ ʤʦʣʦʯʥʠʭ ʟʘʣʦʟ. ʆʜʥʘʢ ʝʧʽʜʝʤʽʦʣʦʛʽʷ ʦʩʪʘʥʥʽʭ 

ʧʘʪʦʛʝʥʽʚ ʚʩʝ ʱʝ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʪʘ ʚʘʨʽʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʩʪʘʬʽʣʦʢʦʢʽʚ, 

ʧʨʠʯʦʤʫ ʜʝʷʢʽ ʚʠʜʠ, ʤʦʞʣʠʚʦ, ʻ ʙʽʣʴʰ ʦʧʦʨʪʫʥʽʩʪʠʯʥʠʤʠ ʧʘʪʦʛʝʥʘʤʠ, ʘ ʽʥʰʽ, 

ʡʤʦʚʽʨʥʦ, ʻ ʧʘʪʦʛʝʥʘʤʠ, ʘʜʘʧʪʦʚʘʥʠʤʠ ʜʦ ʛʦʩʧʦʜʘʨʷ [17, 100, 217]. 

ʄʦʣʦʢʦ, ʢʦʤʧʦʥʝʥʪ ʟʜʦʨʦʚʠʭ ʢʣʽʪʠʥ ʚʠʤôʷ, ʢʦʣʦʥʽʟʫʻʪʴʩʷ ʧʘʪʦʛʝʥʥʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ. ɺʠʩʦʢʘ ʧʦʞʠʚʥʘ ʮʽʥʥʽʩʪʴ ʢʦʨʦʚôʷʯʦʛʦ ʤʦʣʦʢʘ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʡʦʛʦ ʤʘʡʞʝ ʥʝʡʪʨʘʣʴʥʠʤ ʨʅ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ 

ʈʠʩ.1.2. ʄʦʞʣʠʚʽ ʜʞʝʨʝʣʘ ʪʘ ʰʣʷʭʠ ʧʝʨʝʜʘʯʽ ʟʙʫʜʥʠʢʽʚ ʤʘʩʪʠʪʫ [178]. 
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ʨʦʟʚʠʪʢʫ ʯʠʩʣʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɺʽʜʦʤʦ, ʱʦ ʧʦʥʘʜ 100 ʨʽʟʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʘʪʦʛʝʥʥʽ ʩʪʨʝʧʪʦʢʦʢʠ ʪʘ 

ʩʪʘʬʽʣʦʢʦʢʠ ʚʚʘʞʘʶʪʴʩʷ ʥʘʡʯʘʩʪʽʰʠʤʠ ʤʽʢʨʦʙʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʚ 75 

ï 90% ʚʠʧʘʜʢʘʭ ʫ ʩʝʢʨʝʪʽ ʭʚʦʨʦʾ ʯʚʝʨʪʽ ʚʠʤôʷ [26, 127]. 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʚʠʜʽʣʝʥʥʷ ʽʟ ʩʝʢʨʝʪʫ ʚʠʤôʷ ʭʚʦʨʠʭ ʥʘ 

ʤʘʩʪʠʪ ʢʦʨʽʚ ʩʘʣʴʤʦʥʝʣ ʽ ʣʽʩʪʝʨʽʡ, ʤʽʢʦʙʘʢʪʝʨʽʡ, ʥʦʢʘʨʜʽʡ, ʘʝʨʦʤʦʥʘʜ, ʢʣʝʙʩʽʻʣ, 

ʚʽʨʫʩʽʚ ʨʠʥʦʪʨʘʭʝʾʪʫ ʽ ʚʫʣʴʚʦʚʘʛʽʥʽʪʫ, ʙʘʮʠʣ, ʣʝʧʪʦʩʧʽʨ, ʧʝʧʪʦʢʦʢʽʚ, ʤʽʢʨʦʢʦʢʽʚ, 

ʛʝʤʦʬʽʣʴʥʦʾ ʧʘʣʠʯʢʠ, ʤʽʢʦʧʣʘʟʤ, ʩʠʥʴʦʛʥʽʡʥʦʾ ʧʘʣʠʯʢʠ, ʛʨʠʙʽʚ [214, 248, 257]. 

 ɯʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʜʽʣʝʥʥʶ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʶ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʬʦʥʫ ʽʥʪʨʘʤʘʤʘʨʥʠʭ ʽʥʬʝʢʮʽʡ. ʊʘʢ, ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʚʝʜʝʥʦʤʫ ʚ ʰʪʘʪʘʭ  ʊʝʥʥʝʩʩʽ, ʂʝʥʪʫʢʢʽ ʪʘ ʄʽʩʩʽʩʽʧʽ (ʉʐɸ) ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ 193 ʽʟʦʣʷʪʠ ʙʘʢʪʝʨʽʡ ʚʽʜ 151 ʢʦʨʦʚʠ, ʟ ʷʢʠʭ 58,3% ʤʘʣʠ ʩʫʙʢʣʽʥʽʯʥʠʡ, 

ʨʝʰʪʘ ʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ. ɯʟ ʩʫʙʢʣʽʥʽʯʥʠʭ ʪʘ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʽʚ ʤʘʩʪʠʪʫ ʚʠʜʽʣʝʥʦ 

60,1% ʪʘ 39,9% ʙʘʢʪʝʨʽʡ, ʚʽʜʧʦʚʽʜʥʦ.  ɹʽʣʴʰʽʩʪʴ Staphylococcus aureus (90,9%), 

Klebsiella pneumoniae (61,5%) ʽ Streptococcus uberis (7,5%) ʚʠʜʽʣʝʥʦ ʫ ʚʠʧʘʜʢʘʭ 

ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ, ʪʦʜʽ ʷʢ ʙʽʣʴʰʽʩʪʴ E. coli (79,4%), Klebsiella oxytoca (75%) 

ʪʘ Streptococcus dysgalactiae (52,8%) ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʫ ʚʠʧʘʜʢʘʭ ʢʣʽʥʽʯʥʦʛʦ 

ʤʘʩʪʠʪʫ. ɺʽʜʧʦʚʽʜʥʦ, ʦʩʥʦʚʥʽ ʚʠʜʠ ʟʙʫʜʥʠʢʽʚ ʙʘʢʪʝʨʽʡ ʚ ʧʦʨʷʜʢʫ ʩʧʘʜʘʥʥʷ, 

ʚʢʣʶʯʘʣʠ Staphylococcus aureus (34,2%), Streptococcus uberis (20,7%), 

Staphylococcus dysgalactiae (18,7%), E. coli (17,6%), Klebsiella pneumoniae 

pneumoniae (6,7%) ʽ Klebsiella oxytoca (2,1%) [55]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʚʽʪʫ ʤʝʪʘ-ʘʥʘʣʽʟʫ ʚʠʢʦʥʘʥʦʛʦ ʽʥʜʽʡʩʴʢʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʟ 

2005 ʧʦ 2016 ʨʦʢʠ ʩʫʤʘʨʥʘ ʧʦʰʠʨʝʥʽʩʪʴ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʽ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ, 

ʦʪʨʠʤʘʥʘ ʚʽʜ 32 442 ʤʦʣʦʯʥʠʭ ʪʚʘʨʠʥ, ʩʪʘʥʦʚʠʣʘ 41% ʪʘ 27%. ɿʚʝʜʝʥʘ ʦʮʽʥʢʘ 

ʧʦʰʠʨʝʥʦʩʪʽ Staphylococcus sp., Streptococcus sp. ʪʘ Escherichia coli ʙʫʣʘ ʥʘ ʨʽʚʥʽ 

45%, 13% ʪʘ 14%, ʚʽʜʧʦʚʽʜʥʦ. ɸʥʘʣʽʟ ʟʘ ʧʝʨʽʦʜʘʤʠ ʚʠʷʚʠʚ ʟʙʽʣʴʰʝʥʥʷ 

Staphylococcus sp. ʧʨʠ ʩʫʙʢʣʽʥʽʯʥʦʤʫ ʤʘʩʪʠʪʽ, ʪʦʜʽ ʷʢ ʧʦʰʠʨʝʥʽʩʪʴ E. coli ʧʨʠ 

ʢʣʽʥʽʯʥʠʭ ʬʦʨʤʘʭ ʟʤʝʥʰʠʣʘʩʷ [147]. 

ʅʘʫʢʦʚʮʽ ʟ ʌʽʥʣʷʥʜʽʾ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʚ 240 ʪʠʩ. ʱʦʢʚʘʨʪʘʣʴʥʠʭ ʧʨʦʙ 

ʤʦʣʦʢʘ ʚʽʜ 93 ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ʤʦʣʦʯʥʠʭ ʢʦʨʽʚ ʽʟ ʟʘʛʘʣʴʥʦʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ  

ʛʨʫʧʠ ʫ 529 ʪʚʘʨʠʥ ʚʠʷʚʣʝʥʦ ʥʘʩʪʫʧʥʝ: ʫ 49% ʧʦʟʠʪʠʚʥʠʭ ʟʨʘʟʢʽʚ ʙʫʚ ʧʨʠʩʫʪʥʽʡ 

ʣʠʰʝ ʦʜʠʥ ʟʙʫʜʥʠʢ, ʚ 19% ï ʜʚʘ ʚʠʜʠ ʟ ʦʜʥʠʤ ʜʦʤʽʥʫʶʯʠʤ ʚʠʜʦʤ ʽ ʣʠʰʝ ʫ 12% 
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ʟʨʘʟʢʽʚ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ɼʅʂ ʮʽʣʴʦʚʦʛʦ ʟʙʫʜʥʠʢʘ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʚʠʜʘʤʠ ʫ 

ʟʨʘʟʢʘʭ ʟ ʦʜʥʠʤ ʚʠʜʦʤ ʙʫʣʠ ʢʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʽ ʩʪʘʬʽʣʦʢʦʢʠ (CNS) (43%), ʟʘ 

ʥʠʤʠ ʡʰʣʠ Staphylococcus aureus (21%), Streptococcus uberis (9%), Streptococcus 

dysgalactiae (8%), Corynebacterium bovis (7%) ʪʘ Escherichia coli (5%) [249].  

ɯʟ 208 ʢʣʽʥʽʯʥʠʭ ʧʨʦʙ ʤʦʣʦʢʘ ʢʦʨʽʚ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ (ʧʨʦʚʽʥʮʽʷ ʎʟʷʥʩʫ, 

ʂʠʪʘʡ) ʧʘʪʦʛʝʥʥʽ ʙʘʢʪʝʨʽʾ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚ 89,4% ʟʨʘʟʢʽʚ. ɺʩʴʦʛʦ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

438 ʽʟʦʣʷʪʽʚ ʜʣʷ 16 ʚʠʜʽʚ ʙʘʢʪʝʨʽʡ. ʉʝʨʝʜ ʥʠʭ ʙʽʣʴʰʽʩʪʴ ʩʪʘʥʦʚʠʣʠ ʝʢʦʣʦʛʽʯʥʽ 

ʧʘʪʦʛʝʥʥʽ ʙʘʢʪʝʨʽʾ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʡʚʠʱʫ ʯʘʩʪʢʫ ʷʚʣʷʣʠ 

ʧʘʪʦʛʝʥʠ K. pneumoniae (15,4%), ʜʘʣʽ E. coli (13,7%), Pseudomonas aeruginosa 

(12,3%) ʽ Streptococcus agalactiae (10,5%) [82]. 

ʇʨʦʪʷʛʦʤ 2013 ï 2018 ʨʨ. ʫ ʐʚʝʮʽʾ ʙʫʣʦ ʟʽʙʨʘʥʦ ʟʨʘʟʢʠ ʢʣʽʥʽʯʥʠʭ ʤʘʩʪʠʪʽʚ 

ʨʘʟʦʤ ʽʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʢʦʨʽʚ ʪʘ ʩʪʘʜʘ ʧʦʭʦʜʞʝʥʥʷ. ɿʘʛʘʣʦʤ ʜʦʩʣʽʜʞʝʥʦ 664 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʟʦʣʷʪʽʚ. Staphylococcus aureus ʙʫʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʧʘʪʦʛʝʥʦʤ 

(27,8% ʜʽʘʛʥʦʟʽʚ), ʟʘ ʥʠʤ ʡʰʣʠ Streptococcus dysgalactiae (Staphylococcus 

dysgalactiae) (15,8%), Escherichia coli (15,1%), Streptococcus uberis (11,4%), 

Trueperella pyogenes (7,7%), non-aureus staphylococci (NAS) (2,8%), Klebsiella 

spp. (2,7%), Enterococcus spp. (1,3%), Streptococcus agalactiae (1,2%). ɯʥʰʽ 

ʙʘʢʪʝʨʽʾ ʩʪʘʥʦʚʠʣʠ 2,6% [101].  

ɺ ʋʢʨʘʾʥʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʥʘʯʥʘ ʫʚʘʛʘ ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʝʪʽʦʣʦʛʽʾ ʤʘʩʪʠʪʫ ʢʦʨʽʚ. 

ʊʘʢ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʠʨʦʛʦ ʤʦʣʦʢʘ ʪʘ ʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʧʨʠʚʘʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʘʛʨʦʧʨʦʜʦʚʦʣʴʯʠʭ 

ʨʠʥʢʘʭ ʋʢʨʘʾʥʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʙʘʢʪʝʨʽʾ ʨʦʜʫ Staphylococcus ʚʠʜʽʣʷʶʪʴʩʷ ʫ 80,3 

ï 93,3% ʚʠʧʘʜʢʽʚ ʟ ʩʠʨʦʛʦ ʤʦʣʦʢʘ ʪʘ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʂʦʘʛʫʣʘʟʦʧʦʟʠʪʠʚʥʽ 

ʚʠʜʠ ʩʪʘʬʽʣʦʢʦʢʽʚ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʟʽ ʩʤʝʪʘʥʠ ʫ 57,8% ʚʠʧʘʜʢʽʚ, ʱʦ ʚ 1,7 ʨʘʟʠ ʙʽʣʴʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʨʘʟʢʘʤʠ ʩʠʨʦʛʦ ʤʦʣʦʢʘ ʽ ʚ 2,5 ʨʘʟʠ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʩʠʨʦʤ. ʑʝ 

ʜʚʘ ʙʽʦʪʠʧʠ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʽʣʦʢʦʢʘ Staphylococcus aureus var. bovis ʪʘ 

Staphylococcus aureus var. hominis ʚʠʷʚʣʝʥʽ ʚ ʩʠʨʦʤʫ ʤʦʣʦʮ ̔ ʪʘ ʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʘʭ ʜʦʤʘʰʥʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽ ʨʝʘʣʽʟʦʚʫʚʘʣʠʩʷ ʥʘ ʨʠʥʢʘʭ. ʇʨʠ ʮʴʦʤʫ 

46,6Ñ3,1% ʚʠʜʽʣʝʥʠʭ ʢʫʣʴʪʫʨ ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʙʽʦʪʠʧʫ Staphylococcus aureus var. 

bovis, ʘ 53,4Ñ3,7% ï ʜʦ ʣʶʜʩʴʢʦʛʦ ʝʢʦʚʘʨʫ [151]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʧʝʨʽʦʜ ʣʘʢʪʘʮʽʾ ʟ ʩʝʢʨʝʪʫ ʭʚʦʨʦʾ ʯʚʝʨʪʽ ʚʠʤʝʥʽ ʢʦʨʽʚ 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʜʽʣʷʶʪʴ ʙʘʢʪʝʨʽʾ ʨʦʜʫ Streptococcus (47,7%) ʪʘ Staphylococcus 
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(45,5%), ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʭʥʶ ʜʦʤʽʥʫʶʯʫ ʝʪʽʦʣʦʛʽʯʥʫ ʨʦʣʴ ʫ ʚʠʥʠʢʥʝʥʥʽ 

ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ. ʊʘʢʦʞ ʫ ʣʘʢʪʘʮʽʡʥʠʡ ʪʘ ʤʽʞʦʪʝʣʴʥʠʡ ʧʝʨʽʦʜʠ 

ʨʝʻʩʪʨʫʚʘʣʠ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʟʤʽʰʘʥʦʾ ʝʪʽʦʣʦʛʽʾ (ʩʪʨʝʧʪʦʢʦʢʠ, ʩʪʘʬʽʣʦʢʦʢʠ, 

ʢʠʰʢʦʚʽ ʧʘʣʠʯʢʠ), ʚʽʜʧʦʚʽʜʥʦ, ʫ 6,8 ʪʘ 8,3% ʚʠʧʘʜʢʽʚ. ʅʘ ʤʦʣʦʯʥʠʭ ʬʝʨʤʘʭ 

ʜʦʤʽʥʫʚʘʣʠ ʢʦʘʛʫʣʘʟʦʧʦʟʠʪʠʚʥʽ ʩʪʘʬʽʣʦʢʦʢʠ S. aureus subsp. aureus. ʇʨʠ 

ʩʫʙʢʣʽʥʽʯʥʦʤʫ ʤʘʩʪʠʪʽ ʩʪʨʝʧʪʦʢʦʢʦʚʦʾ ʝʪʽʦʣʦʛʽʾ ʚ ʧʝʨʽʦʜ ʣʘʢʪʘʮʽʾ ʚ ʦʜʥʘʢʦʚʽʡ 

ʢʽʣʴʢʦʩʪʽ ʟʨʘʟʢʽʚ ʩʝʢʨʝʪʫ ʚʠʤʝʥʽ ʚʠʜʽʣʷʶʪʴ ʙʘʢʪʝʨʽʾ ʚʠʜʽʚ S. agalactiae ʪʘ S. 

dysgalactiae (ʧʦ 47,4%), ʤʝʥʰʦʶ ʤʽʨʦʶ S. uberis (5,2%) [39, 173].  

ʇʝʨʝʨʘʭʦʚʘʥʽ ʚ ʦʛʣʷʜʽ ʟʙʫʜʥʠʢʠ ʥʝ ʟʘʚʞʜʠ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʚ ʢʦʞʥʽʡ 

ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʚ ʢʦʞʥʦʤʫ ʩʪʘʜʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʾʭ ʩʪʨʦʢʘʪʽʩʪʴ ʪʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘ ʨʝʛʽʦʥʘʤʠ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʢʦʥʪʘʛʽʦʟʥʠʤʠ 

ʧʘʪʦʛʝʥʘʤʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʽʥʪʨʘʤʘʤʤʘʨʥʝ ʟʘʧʘʣʝʥʥʷ, ʻ Staphylococcus aureus, 

Streptococcus agalactiae ʽ Streptococcus uberis [217]. ʗʢʱʦ 15 ï 20 ʨʦʢʽʚ ʪʦʤʫ 

ʤʘʩʪʠʪʠ ʩʪʘʬʽʣʦʢʦʢʦʚʦʾ ʝʪʽʦʣʦʛʽʾ ʚ ʟʘʛʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʴ ʚʠʤʝʥʽ 

ʟʘʡʤʘʣʠ 10 ï 20 %, ʪʦ ʥʠʥʽ ʮʝʡ ʚʽʜʩʦʪʦʢ ʫ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ʟʙʽʣʴʰʠʚʩʷ ʜʦ 50 ï 60% 

ʽ ʙʽʣʴʰʝ [64]. ʂʨʽʤ ʪʦʛʦ, Staphylococcus aureus ʪʘ Streptococcus agalactiae, ʽʥʢʦʣʠ 

ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ ʧʘʪʦʛʝʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʢʦʣʠ ʟʘʟʚʠʯʘʡ ʚ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʾʭ ʚʽʜʥʦʩʷʪʴ ʜʦ ʟʙʫʜʥʠʢʽʚ ʢʦʥʪʘʛʽʦʟʥʦʛʦ ʤʘʩʪʠʪʫ. ʎʷ 

ʚʝʨʩʽʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʜʘʯʽ ʧʘʪʦʛʝʥʽʚ ʢʽʣʴʢʦʤʘ ʰʣʷʭʘʤʠ: 

ʟʘʨʘʟʥʝ ʤʦʣʦʢʦ ʚʽʜ ʽʥʬʽʢʦʚʘʥʠʭ ʢʦʨʽʚ, ʧʦʛʘʥʘ ʛʽʛʽʻʥʘ ʧʽʜ ʯʘʩ ʜʦʾʥʥʷ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ 

ʧʽʜʩʪʠʣʢʫ, ʬʝʢʘʣʽʾ, ʩʝʯʫ ʪʘ ʽʥʰʽ ʟʘʙʨʫʜʥʝʥʥʷ [196, 221]. 

 

1.3. ʇʦʰʠʨʝʥʽʩʪʴ, ʧʘʪʦʛʝʥʝʟ ʪʘ ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ 

ʢʦʨʽʚ ʭʚʦʨʠʭ ʥʘ ʢʣʽʥʽʯʥʠʡ ʪʘ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʽʥʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ ʤʘʩʪʠʪ ʢʣʘʩʠʬʽʢʫʶʪʴ  ʥʘ ʢʣʽʥʽʯʥʠʡ 

ʪʘ ʩʫʙʢʣʽʥʽʯʥʠʡ [56, 87, 251]. ɼʝʷʢʽ ʘʚʪʦʨʠ ʜʦ ʜʘʥʦʾ ʩʠʩʪʝʤʘʪʠʢʠ ʜʦʜʘʶʪʴ 

ʭʨʦʥʽʯʥʠʡ ʤʘʩʪʠʪ, ʭʦʯʘ ʡʦʛʦ ʰʚʠʜʰʝ ʟʘ ʚʩʝ ʪʨʝʙʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ, ʷʢ ʨʽʟʥʦʚʠʜ 

ʢʣʽʥʽʯʥʦʾ ʬʦʨʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʤʘʩʪʠʪ ʻ ʤʫʣʴʪʠʬʘʢʪʦʨʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ 

ʥʴʦʛʦ ʟʫʤʦʚʣʝʥʘ ʙʘʛʘʪʴʤʘ ʯʠʥʥʠʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʫʤʦʚʠ ʫʪʨʠʤʘʥʥʷ, ʨʝʞʠʤ 

ʜʦʾʥʥʷ, ʧʦʨʦʜʘ ʢʦʨʽʚ, ʩʪʘʥ ʪʽʣʘ, ʤʦʨʬʦʣʦʛʽʷ ʚʠʤôʷ, ʚʽʢ ʢʦʨʦʚʠ, ʩʪʘʜʽʷ ʣʘʢʪʘʮʽʾ ʪʘ 
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ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʦʱʦ. ɼʦ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʥʝʦʙʭʽʜʥʦ ʚʽʜʥʝʩʪʠ ʽʤʫʥʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʪʘ ʨʝʘʢʪʠʚʥʽʩʪʴ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ʊʦʤʫ, ʢʣʽʥʽʢʘ ʪʘ ʧʝʨʝʙʽʛ ʤʘʩʪʠʪʫ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʨʠʨʦʜʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʪʘ ʥʘʙʫʪʠʤ ʽʤʫʥʽʪʝʪʦʤ ʢʦʨʦʚʠ, ʘ 

ʪʘʢʦʞ ʚʠʜʦʤ, ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʪʘ ʚʽʨʫʣʝʥʪʥʽʩʪʶ ʧʘʪʦʛʝʥʽʚ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ 

ʟʘʧʘʣʝʥʥʷ ʚʠʤôʷ [267].  

ʂʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʫ ʢʦʨʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʘʧʪʦʚʠʤ ʧʦʯʘʪʢʦʤ ʟ 

ʧʦʯʝʨʚʦʥʽʥʥʷʤ ʽ ʥʘʙʨʷʢʦʤ ʚʠʤôʷ. ʄʦʣʦʢʦ ʫʨʘʞʝʥʦʾ ʯʚʝʨʪʽ ʟʤʽʥʝʥʝ, ʤʽʩʪʠʪʴ 

ʧʣʘʩʪʽʚʮʽ ʘʙʦ ʟʛʫʩʪʢʠ ʪʘ/ʘʙʦ ʤʘʻ ʚʦʜʷʥʠʩʪʫ ʢʦʥʩʠʩʪʝʥʮʽʶ. ʂʦʨʦʚʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʤʽʪʥʦ ʤʣʷʚʠʤʠ, ʤʘʪʠ ʧʦʛʘʥʠʡ ʘʧʝʪʠʪ ʽ ʟʘʟʚʠʯʘʡ ʣʠʭʦʤʘʥʢʫ [55, 97, 114, 125, 

140]. ʂʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʧʝʨʝʙʽʛʫ ʪʘ ʥʘʩʣʽʜʢʽʚ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ ʛʦʩʪʨʠʡ, ʧʽʜʛʦʩʪʨʠʡ ʽ ʭʨʦʥʽʯʥʠʡ.  

ʂʣʽʥʽʯʥʠʡ ʛʦʩʪʨʠʡ ʤʘʩʪʠʪ (ʧʨʦʷʚʣʷʻʪʴʩʷ ʰʚʠʜʢʠʤ ʧʦʯʘʪʢʦʤ ʩʠʣʴʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ, ʙʦʣʶ ʪʘ ʩʠʩʪʝʤʥʠʭ ʩʠʤʧʪʦʤʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʷʞʢʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʦʨʦʚʠ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ. ʇʽʜʛʦʩʪʨʠʡ ʚʘʨʽʘʥʪ ï ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʘ ʬʦʨʤʘ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ, ʷʢʘ  ʫʨʘʞʘʻ ʧʨʠʙʣʠʟʥʦ 10ï50% ʩʪʘʜʘ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʽʩʮʝʚʠʤʠ ʦʟʥʘʢʘʤʠ ʣʝʛʢʦʛʦ ʟʘʧʘʣʝʥʥʷ ʚʠʤôʷ ʪʘ ʚʠʜʠʤʠʤʠ 

ʟʤʽʥʘʤʠ ʚ ʤʦʣʦʮʽ, ʥʘʧʨʠʢʣʘʜ ʥʝʚʝʣʠʢʠʤʠ ʟʛʫʩʪʢʘʤʠ. ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ  ʚʽʜ 8 

ʜʦ 15 ʜʽʙ. ʍʨʦʥʽʯʥʠʡ ʤʘʩʪʠʪ ï ʮʝ ʪʨʠʚʘʣʠʡ ʨʝʮʠʜʠʚʫʶʯʠʡ  ̔ʧʦʩʪʽʡʥʠʡ ʚʠʧʘʜʦʢ. 

ʁʦʛʦ ʧʝʨʝʙʽʛ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʚʦʨʦʪʥʦʛʦ ʫʨʘʞʝʥʥʷ ʚʠʤôʷ ʚʽʜ ʧʦʚʪʦʨʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʽ ʚʠʙʨʘʢʫʚʘʥʥʷ ʢʦʨʽʚ [76, 103, 142]. 

ʉʫʙʢʣʽʥʽʯʥʠʡ (ʧʨʠʭʦʚʘʥʠʡ) ʤʘʩʪʠʪ (mastitis latentus) ï ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʧʨʠ 

ʷʢʦʤʫ ʤʘʡʞʝ ʚʽʜʩʫʪʥʽ ʢʣʽʥʽʯʥʽ ʦʟʥʘʢʠ, ʘʣʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʩʝʢʨʝʪʦʨʥʦʾ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʤôʷ ʫ ʧʝʨʽʦʜ ʣʘʢʪʘʮʽʾ ʪʘ ʟʤʽʥʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ 

ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʤʦʣʦʢʘ (ʟʙʽʣʴʰʝʥʥʷ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ). ɺʽʟʫʘʣʴʥʦ ʤʦʣʦʢʦ ʤʘʻ 

ʟʚʠʯʘʡʥʫ ʢʦʥʩʠʩʪʝʥʮʽʶ ʪʘ ʢʦʣʽʨ, ʘ ʽʥʰʽ ʦʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʭʚʦʨʦʾ ʪʚʘʨʠʥʠ, 

ʤʘʣʦʧʦʤʽʪʥʽ ʘʙʦ ʚʟʘʛʘʣʽ ʚʽʜʩʫʪʥʽ. ʆʟʥʘʢʦʶ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʻ ʧʨʦʷʚ 

ʜʠʩʬʫʥʢʮʽʾ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ ʟʥʠʞʝʥʥʷʤ 

ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʨʠ ʫʚʘʞʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʚʠʤ'ʷ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ 

ʘʩʠʤʝʪʨʽʶ ʯʚʝʨʪʝʡ ʪʘ ʧʦʪʦʚʱʝʥʥʷ ʩʪʽʥʦʢ ʜʽʡʢʠ. ɿʚʫʞʝʥʥʷ ʮʽʚʢʠ ʤʦʣʦʢʘ ʧʨʠ ʜʦʾʥʥʽ 

ʚʢʘʟʫʻ ʥʘ ʟʤʝʥʰʝʥʥʷ ʜʽʘʤʝʪʨʫ ʜʽʡʢʦʚʦʛʦ ʢʘʥʘʣʫ. ʅʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʦʛʽʨʰʝʥʥʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʷʢʦʩʪʝʡ ʤʦʣʦʢʘ, ʚʢʣʶʯʘʶʯʠ ʟʥʠʞʝʥʥʷ ʢʘʣʴʮʽʶ, 

ʬʦʩʬʦʨʫ, ʙʽʣʢʘ, ʞʠʨʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʭʣʦʨʠʜʫ ʥʘʪʨʽʶ [136, 182].  
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ʋ ʟʜʦʨʦʚʠʭ ʣʘʢʪʫʶʯʠʭ ʢʦʨʽʚ ʤʘʢʨʦʬʘʛʠ ʻ ʜʦʤʽʥʫʶʯʠʤ ʪʠʧʦʤ ʢʣʽʪʠʥ, ʷʢʽ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʤʦʣʦʮʽ ʪʘ ʪʢʘʥʠʥʘʭ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ʂʦʣʠ ʙʘʢʪʝʨʽʾ ʧʦʪʨʘʧʣʷʶʪʴ ʫ 

ʤʦʣʦʯʥʫ ʟʘʣʦʟʫ ʯʝʨʝʟ ʜʽʡʢʦʚʠʡ ʢʘʥʘʣ, ʚʦʥʠ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʚ ʤʦʣʦʮʽ, ʧʦʩʠʣʶʶʯʠ 

ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ. ɹʘʢʪʝʨʽʘʣʴʥʽ ʪʦʢʩʠʥʠ, ʬʝʨʤʝʥʪʠ ʪʘ ʢʦʤʧʦʥʝʥʪʠ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ 

ʤʦʞʫʪʴ ʤʘʪʠ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʬʫʥʢʮʽʶ ʝʧʽʪʝʣʽʶ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʩʪʠʤʫʣʶʶʯʠ 

ʚʠʨʦʙʣʝʥʥʷ ʯʠʩʣʝʥʥʠʭ ʧʦʩʝʨʝʜʥʠʢʽʚ ʟʘʧʘʣʝʥʥʷ ʧʘʪʦʛʝʥʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʨʘʪʠ 

ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ ʤʝʭʘʥʽʟʤʽ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ 

ʤʝʜʽʘʪʦʨʠ ï ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ, ʩʝʨʦʪʦʥʽʥ, ʛʽʩʪʘʤʽʥ, ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧʣʝʤʝʥʪʫ ʪʘ 

ʮʠʪʦʢʽʥʠ, ʪʘʢʽ ʷʢ ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ, ʽʥʪʝʨʣʝʡʢʽʥ-I, ʽʥʪʝʨʣʝʡʢʽʥ-6, 

ʽʥʪʝʨʣʝʡʢʽʥ-8 ʪʦʱʦ. ɹʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ ʤʘʶʪʴ ʨʽʟʥʫ ʣʦʢʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʚ ʽʥʬʽʢʦʚʘʥʠʭ ʪʢʘʥʠʥʘʭ, ʷʢʽ ʩʧʨʷʤʦʚʫʶʪʴ ʨʫʭ ʽ ʣʦʢʘʣʽʟʘʮʽʶ ʥʝʡʪʨʦʬʽʣʽʚ (ʪʘ ʽʥʰʠʭ 

ʣʝʡʢʦʮʠʪʽʚ) ʟ ʢʨʦʚʽ ʚ ʤʦʣʦʢʦ, ʱʦ ʫ ʧʽʜʩʫʤʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ. ʉʦʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʤʦʣʦʢʘ ʚ ʦʩʥʦʚʥʦʤʫ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʣʝʡʢʦʮʠʪʽʚ ʪʘ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʘ ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ ʻ ̔ʥʬʦʨʤʘʪʠʚʥʦʶ ʦʟʥʘʢʦʶ 

ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʚʥʫʪʨʽʰʥʴʦʤʦʣʦʯʥʦʾ ʽʥʬʝʢʮʽʾ, ʷʢʘ  ʰʠʨʦʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʤʦʣʦʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʚʘʨʥʦʾ ʷʢʦʩʪʽ ʤʦʣʦʢʘ [219, 242]. 

ɺʯʝʥʽ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴ ʷʢ ʛʝʥʝʪʠʯʥʽ, ʪʘʢ ʽ ʝʧʽʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ 

ʢʦʥʪʨʦʣʶʶʪʴ ʽʤʫʥʽʪʝʪ. ɿʥʘʥʥʷ ʧʘʪʦʛʝʥʝʟʫ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʘʪʠ ʧʦʰʠʨʝʥʥʶ 

ʤʘʩʪʠʪʽʚ, ʘ ʫ ʚʠʧʘʜʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʙʨʘʪʠ ʧʨʘʚʠʣʴʥʫ ʩʪʨʘʪʝʛʽʶ ʣʽʢʫʚʘʥʥʷ.  

ʄʦʣʦʯʥʘ ʟʘʣʦʟʘ ʢʦʨʽʚ ʦʩʥʘʱʝʥʘ ʥʝʽʤʫʥʥʠʤ ʘʥʘʪʦʤʽʯʥʠʤ ʙʘʨôʻʨʦʤ ʽ 

ʙʝʟʣʽʯʯʶ ʽʤʫʥʦʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʟʘʭʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʚʨʦʜʞʝʥʽ 

ʪʘ ʘʜʘʧʪʠʚʥʽ ʽʤʫʥʥʽ ʚʽʜʧʦʚʽʜʽ. ɺʨʦʜʞʝʥʠʡ ʽʤʫʥʽʪʝʪ ʚʽʜʥʦʩʥʦ ʥʝʩʧʝʮʠʬʽʯʥʠʡ ʽʟ 

ʰʚʠʜʢʦʶ ʢʽʥʝʪʠʢʦʶ, ʪʦʜʽ ʷʢ ʘʜʘʧʪʠʚʥʠʡ ʽʤʫʥʽʪʝʪ ʧʨʦʧʦʥʫʻ ʚʠʩʦʢʦʩʧʝʮʠʬʽʯʥʫ 

ʚʽʜʧʦʚʽʜʴ ʽʟ ʚʽʜʥʦʩʥʦ ʩʧʦʚʽʣʴʥʝʥʦʶ ʢʽʥʝʪʠʢʦʶ. ɺʨʦʜʞʝʥʠʡ ʟʘʭʠʩʪ ʭʘʟʷʾʥʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʮʝʧʪʦʨʽʚ, ʟʘʢʦʜʦʚʘʥʠʭ ʟʘʨʦʜʢʦʚʦʶ ʣʽʥʽʻʶ, ʷʢʽ ʨʦʟʧʽʟʥʘʶʪʴ 

ʢʦʥʩʝʨʚʘʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʤʽʢʨʦʙʽʚ, ʽ 

ʨʘʥʥʴʦʛʦ ʽʥʜʫʢʦʚʘʥʦʛʦ ʢʣʽʪʠʥʥʦʛʦ ʪʘ ʨʦʟʯʠʥʥʦʛʦ ʟʘʭʠʩʪʫ. ʎʝʡ ʧʨʠʨʦʜʥʠʡ ʟʘʭʠʩʪ 

ʰʚʠʜʢʦ ʨʝʘʛʫʻ ʥʘ ʤʽʢʨʦʙʠ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʽʥʬʝʢʮʽʾ ʪʘ ʪʽʩʥʦ ʽʥʪʝʛʨʦʚʘʥʠʡ ʟ 

ʘʜʘʧʪʠʚʥʦʶ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ [79, 117, 199, 259].  

ɺʽʜʤʽʥʥʦʩʪʽ ʩʪʽʡʢʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ʩʝʨʝʜ ʧʦʨʽʜ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʛʽʧʦʪʝʟʫ ʧʨʦ ʪʝ, ʱʦ ʛʝʥʝʪʠʯʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʜʫʣʶʶʪʴ ʨʠʟʠʢ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʉʧʘʜʢʦʚʽʩʪʴ ʤʘʩʪʠʪʫ ʦʮʽʥʶʻʪʴʩʷ ʥʠʞʯʝ ʨʽʚʥʷ 0,05 [177]. ɯʥʰʠʤʠ 
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ʜʘʥʠʤʠ ʧʽʜʪʚʝʨʜʞʫʪ̒ʩɹ,̫ ʱʦ ʛʝʥʦʤʥʘ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʜʙʘʯʠʪʠ ʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʻ 

ʥʠʟʴʢʦʶ, ʣʠʰʝ 0,19 [124]. ʎʝ ʯʘʩʪʦ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ ʪʝ, ʱʦ ʛʝʥʝʪʠʢʘ ʚʽʜʽʛʨʘʻ 

ʥʝʟʥʘʯʥʫ ʨʦʣʴ ʽ ʱʦ ʧʦʢʨʘʱʝʥʥʷ ʤʝʥʝʜʞʤʝʥʪʫ ʻ ʻʜʠʥʠʤ ʚʘʨʽʘʥʪʦʤ ʟʥʠʞʝʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʤʘʩʪʠʪ. 

ʉʝʨʝʜ ʙʽʣʴʰʝ ʥʽʞ ʜʚʦʭ ʪʠʩʷʯ ʧʦʪʝʥʮʽʡʥʠʭ ʣʦʢʫʩʽʚ-ʢʘʥʜʠʜʘʪʽʚ ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʤʘʩʪʠʪʦʤ ʪʨʠʚʘʻ ʧʦʰʫʢ ʛʝʥʽʚ-ʢʘʥʜʠʜʘʪʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʽ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʤʘʨʢʝʨʘʤʠ ʯʫʪʣʠʚʦʩʪʽ ʜʦ 

ʤʘʩʪʠʪʫ [115, 228].  ʅʘ ʩʴʦʛʦʜʥʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʤʘʨʢʝʨʠ ʻ ʛʦʣʦʚʥʠʤʠ ʚ 

ʛʘʣʫʟʽ ʛʝʥʝʪʠʢʠ ʪʚʘʨʠʥ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʧʦʣʽʤʦʨʬʽʟʤ ʥʘ ʨʽʚʥʽ 

ɼʅʂ. ɼʣʷ ɺʈʍ ʽʩʥʫʻ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ ʚʠʙʽʨ ɼʅʂ-ʤʘʨʢʝʨʽʚ [224].  

ʉʝʨʝʜ ʥʠʭ ʚʠʜʽʣʷʶʪʴʩʷ ʤʘʨʢʝʨʠ ʥʘ ʦʩʥʦʚʽ ʘʣʝʣʽʚ ʝʢʟʦʥʘ 2 ʛʝʥʘ BoLA-DRB3. 

ʋʥʽʢʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʛʝʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʦʣʽʤʦʨʬʽʟʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʷʢ ʚʠʩʦʢʦʽʥʬʦʨʤʘʪʠʚʥʠʡ ʤʘʨʢʝʨ ʜʣʷ ʚʠʚʯʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ɺʈʍ. ʇʦʣʽʤʦʨʬʽʟʤ ʝʢʟʦʥʘ 2 ʮʴʦʛʦ ʛʝʥʫ ʧʦʚôʷʟʘʥʠʡ ʟ ʙʫʜʦʚʦʶ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʦʾ ʱʽʣʠʥʠ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʬʦʨʤʫʚʘʥʥʷʤ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʦʨʛʘʥʽʟʤʫ ʥʘ ʨʽʟʥʽ ʚʠʜʠ ̔ ʥʬʝʢʮʽʡ, ʱʦ ʜʦʧʫʩʢʘʻ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʤʘʨʢʝʨʘ 

ʯʫʪʣʠʚʦʩʪ ̔ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ [61]. ɯʩʥʫʻ ʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. ʗʢ 

ɼʅʂ-ʤʘʨʢʝʨʠ ʧʦʚôʷʟʘʥʽ ʟ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʤʘʩʪʠʪʽʚ ʘʣʝʣʽ ʛʝʥʘ BoLA-DRB3.2 

ʚʠʷʚʣʝʥʽ ʜʣʷ ʙʘʛʘʪʴʦʭ ʧʦʧʫʣʷʮʽʡ: ʛʦʣʰʪʠʥʩʴʢʦʾ (ʉʐɸ, ʂʘʥʘʜʘ), ʯʝʨʚʦʥʦʾ 

ʥʦʨʚʝʞʩʴʢʦʾ, ʧʦʤʽʩʽ ɻʦʣʰʪʠʥʽʚ ʪʘ ɿʝʙʫ, ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʡ ʻʛʠʧʝʪʩʴʢʠʭ ʢʦʨʽʚ, 

ʫʢʨʘʾʥʩʴʢʠʭ ʙʽʣʦʛʦʣʦʚʦʾ, ʯʝʨʚʦʥʦ-ʨʷʙʦʾ ʪʘ ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʠʭ ʧʦʨʽʜ  ʪʦʱʦ  [99, 

120, 152, 153, 212, 234, 238]. ʇʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʘʩʦʮʽʘʪʠʚʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʭʠʣʴʥʽʩʪ ʁʢʦʨʽʚ ʜʦ ʤʘʩʪʠʪʽʚ ʪʘ ʢʽʣʴʢʽʩʪʶ ʩʦʤʘʪʠʯʥʠʭ 

ʢʣʽʪʠʥ ʚ ʤʦʣʦʮʽ [42, 47, 86, 95, 218, 219, 254]. 

ɭ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʩʧʨʦʙʠ ʚʠʷʚʠʪʠ ʙʽʦʤʘʨʢʝʨʠ ʤʘʩʪʠʪʫ ʥʘ ʦʩʥʦʚʽ 

ʤʽʢʨʦʈʅʂ. ɺʽʜʦʤʦ ʧʨʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʚ ʝʢʩʧʨʝʩʽʾ ʯʦʪʠʨʴʦʭ ʮʠʨʢʫʣʶʶʯʠʭ 

ʤʽʢʨʦʈʅʂ (miR-26-5p, miR-142-5p, miR-146a ʪʘ miR-223-3p) ʫ ʨʽʟʥʠʭ 

ʩʫʙʧʦʧʫʣʷʮʽʷʭ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ ʚ ʟʨʘʟʢʘʭ ʤʦʣʦʢʘ ʚʽʜ ʤʦʣʦʯʥʠʭ ʢʦʨʽʚ, ʧʦʚôʷʟʘʥʠʭ 

ʟ ʨʽʟʥʦʶ ʩʪʘʜʽʻʶ ʤʘʩʪʠʪʫ [89]. 

ʈʦʟʛʣʷʥʝʤʦ ʤʝʭʘʥʽʟʤ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʤôʷ ʢʦʨʦʚʠ. ʇʘʪʦʛʝʥʠ ʯʝʨʝʟ 12 ʛʦʜ. 

ʧʽʩʣʷ ʧʨʦʥʠʢʥʝʥʥʷ ʫ ʯʚʝʨʪʴ ʚʠʢʣʠʢʘʶʪʴ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʤʘʻ ʟʘʭʠʩʥʝ 

ʟʥʘʯʝʥʥʷ. ʇʽʩʣʷ ʧʨʦʥʠʢʥʝʥʥʷ ʯʝʨʝʟ ʮʠʩʪʝʨʥʘʣʴʥʠʡ ʦʪʚʽʨ ʜʽʡʦʢ ʚʦʥʠ ʧʦʚʠʥʥʽ 
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ʰʚʠʜʢʦ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʦʜʦʣʘʪʠ ʙʘʨ'ʻʨ ʟʘʭʠʩʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʽʤʫʥʽʪʝʪʫ ʤʦʣʦʯʥʦʾ ʩʠʩʪʝʤʠ ʪʚʘʨʠʥʠ-ʭʘʟʷʾʥʘ. ʗʢ ʧʨʘʚʠʣʦ, ʤ'ʷʟʠ ʩʬʽʥʢʪʝʨʘ 

ʟʘʧʦʙʽʛʘʶʪʴ ʧʨʦʥʠʢʥʝʥʥʶ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʽʣʴʥʦ ʟʘʢʨʠʚʘʶʯʠ 

ʮʠʩʪʝʨʥʘʣʴʥʠʡ ʢʘʥʘʣ. ɿ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʦʨʦʥʠ ʢʘʥʘʣ ʮʠʩʪʝʨʥʠ ʚʠʩʪʝʣʝʥʠʡ 

ʢʝʨʘʪʠʥʦʤ, ʨʽʟʥʦʚʠʜʦʤ ʙʽʣʢʘ, ʱʦ ʤʽʩʪʠʪʴ ʚʦʩʢʦʧʦʜʽʙʥʫ ʨʝʯʦʚʠʥʫ, ʦʪʨʠʤʘʥʫ ʽʟ 

ʟʦʚʥʽʰʥʴʦʛʦ ʰʘʨʫ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʪʢʘʥʠʥ, ʷʢʠʡ ʤʘʻ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʟʘʚʜʷʢʠ 

ʚʠʚʽʣʴʥʝʥʥʶ ʜʦʚʛʦʣʘʥʮʶʛʦʚʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʆʜʥʘʢ ʡʦʛʦ ʘʥʪʠʤʽʢʨʦʙʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʻ ʦʙʤʝʞʝʥʦʶ [189]. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʪʝ, ʱʦ ʜʽʡʢʦʚʠʡ 

ʢʘʥʘʣ ʤʦʞʝ ʟʘʣʠʰʘʪʠʩʷ ʚʽʜʢʨʠʪʠʤ ʧʽʜ ʯʘʩ ʜʦʾʥʥʷ ʽ ʜʦ 2 ʛʦʜʠʥ ʧʽʩʣʷ ʥʴʦʛʦ, ʦʩʢʽʣʴʢʠ 

ʤ'ʷʟʘʤ ʩʬʽʥʢʪʝʨʘ ʧʦʪʨʽʙʥʦ ʙʣʠʟʴʢʦ 2 ʛʦʜʠʥ, ʱʦʙ ʟʥʦʚʫ ʟʘʪʷʛʥʫʪʠ ʜʽʡʢʦʚʠʡ ʢʘʥʘʣ.  

ʇʨʦʡʰʦʚʰʠ ʯʝʨʝʟ ʽʤʫʥʥʠʡ ʙʘʨ'ʻʨ ʧʘʪʦʛʝʥʠ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʽ ʚʠʨʦʙʣʷʶʪʴ 

ʪʦʢʩʠʥʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʥʘʢʦʧʠʯʝʥʥ ʁʣʝʡʢʦʮʠʪʽʚ ʪʘ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʱʦ 

ʚʠʜʽʣʷʶʪʴ ʭʽʤʽʯʥʽ ʘʪʨʘʢʪʘʥʪʠ. ʋ ʤʽʩʮʽ ʽʥʬʝʢʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʛʦʨʪʘʥʥʷ ʨʽʟʥʠʭ 

ʥʝʡʪʨʦʬʽʣʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʙʘʢʪʝʨʠʮʠʜʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʟʥʠʱʫʶʪʴ ʙʘʢʪʝʨʽʾ ʽ ʯʘʩʪʠʥʫ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʟʫʤʦʚʣʶʻ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʤʦʣʦʢʘ [60]. 

ɼʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʚʽʣʴʥʝʥʥʷ ʬʝʨʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ N-ʘʮʝʪʠʣ-ʙʝʪʘ-D-

ʛʣʶʢʦʟʘʤʽʥʽʜʘʟʘ (NAGase)) ʪʘ ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ (LDH) (ʨʠʩ.1.3).  

ʅʝʡʪʨʦʬʽʣʠ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ, ʟʤʝʥʰʫʶʪʴʩʷ ʘʙʦ ʰʣʷʭʦʤ ʘʧʦʧʪʦʟʫ, ʘʙʦ ʯʝʨʝʟ 

ʈʠʩ.1.3. ɼʽʘʛʨʘʤʘ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʤʘʩʪʠʪʫ 

ʪʘ ʨʝʘʢʮʽʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʚʪʦʨʛʥʝʥʥʽ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [60]. 
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ʧʦʛʣʠʥʘʶʯʫ ʜʽʶ ʤʘʢʨʦʬʘʛʽʚ. ʇʦʰʢʦʜʞʝʥʽ ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʪʘ ʤʝʨʪʚʽ 

ʥʝʡʪʨʦʬʽʣʠ ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʚ ʤʦʣʦʢʦ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʩʪʫ ʂʉʂ. ʋ ʟʘʧʫʱʝʥʠʭ 

ʚʠʧʘʜʢʘʭ ʘʣʴʚʝʦʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʝʨʡʦʟʥʦ ʧʦʰʢʦʜʞʝʥʽ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʨʠʧʣʠʚʫ ʨʽʟʥʠʭ ʽʦʥʽʚ ʫ ʤʦʣʦʟʠʚʦ, ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʫʶʯʠ ʡʦʛʦ ʨʅ [266]. 

ɺʨʦʜʞʝʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʟʙʫʜʥʠʢʽʚ ʤʘʩʪʠʪʫ ʻ ʰʚʠʜʢʠʤ ʽ ʚʢʣʶʯʘʻ ʟʘʣʫʯʝʥʥʷ 

ʥʝʡʪʨʦʬʽʣʽʚ ʜʦ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʦʯʠʱʝʥʥʷ ʯʝʨʝʟ 

ʬʘʛʦʮʠʪʦʟ, ʚʠʨʦʙʥʠʮʪʚʦ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʝʧʪʠʜʽʚ, 

ʪʘʢʠʭ ʷʢ ʣʘʢʪʦʬʝʨʠʥ ʽ ɓ-ʣʘʢʪʦʛʣʦʙʫʣʽʥ, ʽ ʜʝʬʝʥʟʠʥʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ. ɺʽʜʦʤʦ, ʱʦ ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ 

ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʚʽʜʽʛʨʘʶʪʴ ʧʝʚʥʫ ʨʦʣʴ ʫ ʨʘʥʥʽʭ ʨʝʘʢʮʽʷʭ ʯʝʨʝʟ ʚʠʨʦʙʣʝʥʥʷ 

ʮʠʪʦʢʽʥʽʚ, ʪʘʢʠʭ ʷʢ IL-8 ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʟ ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. ʗʢʱʦ 

ʙʘʢʪʝʨʽʾ ʚʠʞʠʚʘʶʪʴ ʯʝʨʝʟ ʮʽ ʚʨʦʜʞʝʥʽ ʟʘʭʠʩʥʽ ʤʝʭʘʥʽʟʤʠ ʭʘʟʷʾʥʘ, ʜʣʷ ʫʩʫʥʝʥʥʷ 

ʽʥʬʝʢʮʽʾ ʥʝʦʙʭʽʜʥʽ ʘʜʘʧʪʠʚʥʽ ʽʤʫʥʥʽ ʚʽʜʧʦʚʽʜʽ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʊ- ʽ ɺ-ʢʣʽʪʠʥʘʤʠ 

[115, 186]. ʆʩʦʙʣʠʚe ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʦʨʽʚʥʷʥʥʷ ʨʝʘʢʮʽʡ ʥʘ ʽʥʬʝʢʮʽʾ Escherichia 

coli ʪʘ Staphylococcus aureus, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʟʚʠʯʘʡ ʘʩʦʮʽʶʶʪʴʩʷ, ʚʽʜʧʦʚʽʜʥʦ, ʟ 

ʛʦʩʪʨʦʶ/ʪʷʞʢʦʶ ʪʘ ʭʨʦʥʽʯʥʦʶ/ʩʫʙʢʣʽʥʽʯʥʦʶ ʬʦʨʤʘʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ [259]. 

ɯʥʽʮʽʘʮʽʷ ʪʘ ʨʝʛʫʣʷʮʽʷ ʘʜʘʧʪʠʚʥʠʭ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟ ʽʥʬʽʢʫʚʘʥʥʷʤ. ɺʽʜʧʦʚʽʜʴ ʢʣʽʪʠʥʠ ʥʘ 

ʟʦʚʥʽʰʥʽʡ ʧʦʜʨʘʟʥʠʢ ʟʘʟʚʠʯʘʡ ʨʦʟʛʣʷʜʘʶʪʴ, ʷʢ ʩʧʨʠʯʠʥʝʥʫ ʣʽʛʘʥʜʦʤ ʘʢʪʠʚʘʮʽʶ 

ʨʝʮʝʧʪʦʨʘ, ʱʦ ʩʪʠʤʫʣʶʻ ʘʩʦʮʽʡʦʚʘʥʠʡ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʩʠʛʥʘʣʴʥʠʡ 

ʢʘʩʢʘʜ, ʷʢʠʡ ʟʘʧʫʩʢʘʻ ʪʨʘʥʩʢʨʠʧʮʽʶ ʧʝʚʥʦʛʦ ʥʘʙʦʨʫ ʛʝʥʽʚ. ʅʝʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʯʠʥʘʶʪʴ ʚʽʜʢʨʠʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʝʧʽʛʝʥʝʪʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʛʝʥʠ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. ʂʣʽʪʠʥʠ ʚʨʦʜʞʝʥʦʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ 

ʨʦʟʧʽʟʥʘʶʪʴ ʢʦʥʩʝʨʚʘʪʠʚʥʽ ʤʦʣʝʢʫʣʷʨʥʽ ʩʪʨʫʢʪʫʨʠ ʙʘʢʪʝʨʽʡ, ʧʦʚôʷʟʘʥʽ ʟ 

ʧʘʪʦʛʝʥʘʤʠ, ʟʚôʷʟʫʶʯʠ ʨʝʮʝʧʪʦʨʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʢʘʨʪʠʥ ʥʘ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥʘʭ, ʪʘʢʠʭ ʷʢ ʤʘʢʨʦʬʘʛʠ ʪʘ ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ. 

ɸʜʘʧʪʠʚʥʠʡ ʽʤʫʥʽʪʝʪ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ɺ- ʽ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ, ʨʦʟʧʽʟʥʘʻ ʧʘʪʦʛʝʥʠ 

ʯʝʨʝʟ ʚʠʩʦʢʦʘʬʽʥʥʽ ʨʝʮʝʧʪʦʨʠ [260]. 

ʇʝʨʝʢʠʩʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʮʝʩʽʚ ʦʢʠʩʥʝʥʥʷ 

ʚ ʦʨʛʘʥʽʟʤʽ. ʇʝʨʝʢʠʩʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ï ʦʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʧʦʰʢʦʜʞʝʥʥʷ 

ʪʘ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʆʢʩʠʛʝʥʫ. ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 
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ʤʦʣʦʯʥʫ ʟʘʣʦʟʫ ʤʦʞʝ ʽʥʽʮʽʶʚʘʪʠ ʧʨʦʮʝʩ ʇʆʃ, ʷʢʠʡ ʻ ʦʜʥʠʤ ̔ʟ ʚʘʞʣʠʚʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʢʣʽʪʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ. ʁʦʛʦ ʧʨʦʤʽʞʥʽ ʪʘ ʢʽʥʮʝʚʽ ʧʨʦʜʫʢʪʠ (ʤʘʣʦʥʦʚʠʡ 

ʜʽʘʣʴʜʝʛʽʜ, ʛʽʜʨʦʧʝʨʝʢʠʩʠ ʣʽʧʽʜʽʚ), ʷʢʽ ʤʘʶʪʴ ʮʠʪʦʪʦʢʩʠʯʥʽ ʪʘ ʤʫʪʘʛʝʥʽ ʝʬʝʢʪʠ 

ʚʽʜʽʛʨʘʶʪʴ ʧʝʚʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʠʢʘʪʦʨʽʚ ʇʆʃ ʩʪʘʣʦ 

ʧʦʰʠʨʝʥʦʶ ʧʨʘʢʪʠʢʦʶ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ [10, 67]. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʚʠʚʯʝʥʥʽ ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʝʨʝʙʽʛ 

ʽʥʪʨʘʤʘʤʘʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ  ʚʽʜʽʛʨʘʻ ʛʦʣʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ, ʷʢʠʡ 

ʚʠʢʦʥʫʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʽʥʜʫʢʮʽʾ ʪʘ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [104]. BoLA-

ʩʠʩʪʝʤʘ, ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʩʪʽʡʢʽʩʪʶ ʘʙʦ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʶ ʜʦ ʤʘʩʪʠʪʫ [30, 43, 212], 

ʢʽʣʴʢʽʩʪʶ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ [42, 47, 55, 86, 95, 218, 219, 254] ʪʘ ʽʤʫʥʥʦʶ 

ʚʽʜʧʦʚʽʜʜʶ. ɺʘʨʽʘʙʝʣʴʥʽʩʪʴ ʫ ʚʟʘʻʤʦʜʽʾ ʭʘʟʷʾʥ-ʧʘʪʦʛʝʥ ʢʦʥʪʨʦʣʶʻʪʴʩʷ 

ʚʨʦʜʞʝʥʠʤ ʛʝʥʝʪʠʯʥʠʤ ʩʢʣʘʜʦʤ ʭʘʟʷʾʥʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʨʦʜʞʝʥʠʤʠ ʪʘ 

ʘʜʘʧʪʠʚʥʠʤʠ ʽʤʫʥʥʠʤʠ ʨʝʘʢʮʽʷʤʠ, ʟʦʢʨʝʤʘ ʥʘʙʫʪʦʶ ʽʤʫʥʦʣʦʛʽʯʥʦʶ ʧʘʤ'ʷʪʪʶ, ʘ 

ʪʘʢʦʞ ʧʨʠʨʦʜʦʶ ʤʽʢʨʦʙʥʦʛʦ ʧʘʪʦʛʝʥʫ. ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʯʠʥʘʶʪʴ 

ʚʽʜʢʨʠʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʝʧʽʛʝʥʝʪʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʛʝʥʠ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. ɽʧʽʛʝʥʝʪʠʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ ʫ ʢʦʨʽʚ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʧʦʷʩʥʠʪʠ ʚʘʨʽʘʮʽʾ ʫ ʚʽʜʧʦʚʽʜʷʭ ʥʘ ʽʥʬʝʢʮʽʶ ʪʘ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 

ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ. [260]. 

 

1.4. ʇʨʦʬʽʣʘʢʪʠʯʥʽ ʪʘ ʣʽʢʫʚʘʣʴʥʽ ʟʘʭʦʜʠ ʟʘ ʫʤʦʚ ʘʢʪʠʚʥʦʾ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʟʙʫʜʥʠʢʽʚ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ 

 

ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ ʩʪʠʤʫʣʶʚʘʣʠ ʛʣʠʙʦʢʽ ʟʤʽʥʠ ʚ 

ʤʦʣʦʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. ʂʽʣʴʢʽʩʪʴ ʬʝʨʤ ʟʥʘʯʥʦ 

ʟʤʝʥʰʠʣʘʩʷ, ʘ ʧʦʛʦʣʽʚ'ʷ ʟʙʽʣʴʰʠʣʦʩʷ. ʉʝʨʝʜʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʦʣʦʢʘ ʥʘ ʢʦʨʦʚʫ 

ʟʨʦʩʣʘ, ʯʘʩʪʢʦʚʦ ʯʝʨʝʟ ʧʦʢʨʘʱʝʥʥʷ ʛʦʜʽʚʣʽ ʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʚʜʷʢʠ 

ʛʝʥʝʪʠʯʥʽ ʩʝʣʝʢʮʽʾ. ʂʣʶʯʦʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʫʩʧʽʭʫ ʟʽʛʨʘʣʠ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʘ ʧʨʘʢʪʠʢʘ ʣʽʢʫʚʘʥʥʷ [71, 74]. 

ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʚ 60-ʪʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʧʣʘʥ 

ʙʦʨʦʪʴʙʠ ʟ ʤʘʩʪʠʪʦʤ ʽʟ 5 ʧʫʥʢʪʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʰʠʨʦʢʦ ʚʧʨʦʚʘʜʞʝʥʘ ʧʨʘʢʪʠʢʘ 
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ʜʝʟʽʥʬʝʢʮʽʾ ʜʽʡʦʢ ʧʽʩʣʷ ʜʦʾʥʥʷ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʾ 

ʧʨʦʣʦʥʛʦʚʘʥʦʾ ʜʽʾ. ɿʘʛʦʩʪʨʠʣʘʩʷ ʫʚʘʛʘ ʱʦʜʦ ʚʠʢʣʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʘʪʦʛʝʥʥʠʤʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋʧʨʘʚʣʽʥʥʷ ʜʦʾʥʥʷʤ, ʩʝʨʝʜʦʚʠʱʝʤ 

ʫʪʨʠʤʘʥʥʷ ʪʘ ʩʫʭʦʩʪʽʡʥʠʤ ʧʝʨʽʦʜʦʤ ʩʪʘʣʦ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʥʦʚʠʤ ʽʥʪʨʘʤʘʤʘʨʥʠʤ ̔ ʥʬʝʢʮʽʷʤ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʷʢʦʩʪʽ ʤʦʣʦʢʘ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʙʫʣʘ ʧʽʜʛʦʪʦʚʢʘ ʚʠʤôʷ ʧʝʨʝʜ ʜʦʾʥʥʷʤ. ʊʘʢʦʞ ʰʠʨʦʢʦ ʚʧʨʦʚʘʜʞʫʚʘʣʠʩʷ ʤʝʪʦʜʠ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʠʤʫʣʷʮʽʾ ʫʪʠʣʽʟʘʮʽʾ ʟʘʨʘʞʝʥʦʛʦ  ʤʦʣʦʢʘ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʦʾʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʜʦʾʥʥʷ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʯʠʩʪʦʪʠ, ʟʜʦʨʦʚôʷ ʜʽʡʦʢ ʽ ʧʦʜʘʯʽ ʤʦʣʦʢʘ ʟʥʘʯʥʦ ʚʜʦʩʢʦʥʘʣʠʣʠʩʷ.  

ʇʦʯʘʣʠ ʧʨʠʜʽʣʷʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʜʠʟʘʡʥʫ ʩʠʩʪʝʤ ʚʽʣʴʥʦʛʦ ʩʪʽʡʣʦʚʦʛʦ 

ʫʪʨʠʤʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʨʘʭʫʥʢʫ ʂʉʂ, ʷʢ ʥʝʧʨʷʤʦʛʦ ʽʥʜʠʢʘʪʦʨʘ 

ʽʥʪʨʘʤʘʤʤʘʨʥʦʾ ʽʥʬʝʢʮʽʾ, ʩʪʘʣʦ ʩʪʘʥʜʘʨʪʥʠʤ ʤʝʪʦʜʦʤ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ 

ʤʦʣʦʢʘ. ɭʚʨʦʧʝʡʩʴʢʝ ʝʢʦʥʦʤʽʯʥʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʢʨʘʾʥʠ, ʪʘʢʽ ʷʢ 

ʂʘʥʘʜʘ, ʨʦʟʨʦʙʠʣʠ ʪʘ ʚʧʨʦʚʘʜʠʣʠ ʰʪʨʘʬʥʽ ʧʨʦʛʨʘʤʠ ʂʉʂ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʟʥʘʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʩʪʠʤʫʣ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʣʘʥʫ ʟ 5 ʧʫʥʢʪʽʚ, ʱʦʙ 

ʧʦʩʪʘʚʠʪʠ ʧʽʜ ʢʦʥʪʨʦʣʴ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʘ ʨʽʚʥʽ ʩʪʘʜʘ [158]. 

ʇʣʘʥ ʽʟ ʧôʷʪʠ ʧʫʥʢʪʽʚ ʚʠʷʚʠʚʩʷ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ ʧʨʦʪʠ ʧʘʪʦʛʝʥʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʦʤʫ ʚ ʢʽʥʮʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʥʝʢʦʤʝʨʮʽʡʥʘ 

ʧʨʦʬʝʩʽʡʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʅʘʮʽʦʥʘʣʴʥʘ ʨʘʜʘ ʟ ʙʦʨʦʪʴʙʠ ʟ ʤʘʩʪʠʪʦʤ (NMC) 

ʨʦʟʰʠʨʠʣʘ ʧʨʦʛʨʘʤʫ ʜʦ ʜʝʩʷʪʠ ʧʫʥʢʪʽʚ, ʷʢʽ ʚʢʣʶʯʘʣʠ: ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʽʣʽ 

ʟʜʦʨʦʚôʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʠʩʪʦʛʦ ʪʘ ʩʫʭʦʛʦ ʫʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ, 

ʜʦʪʨʠʤʘʥʥʷ ʧʦʨʷʜʢʫ ʫʪʨʠʤʘʥʥʷ ʜʽʡʥʠʭ ʢʦʨʽʚ ʫ ʜʦʾʣʴʥʽʡ ʟʘʣʽ, ʧʨʘʚʠʣʴʥʦ ʦʙʨʘʥʘ 

ʧʨʦʮʝʜʫʨʘ ʜʦʾʥʥʷ, ʜʦʛʣʷʜ ʟʘ ʜʦʾʣʴʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʧʦʯʘʪʦʢ ʨʘʥʥʴʦʛʦ ʪʘ 

ʘʜʝʢʚʘʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʽʚ ʤʘʩʪʠʪʫ, ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʧʨʦʣʽʢʦʚʘʥʠʭ 

ʢʦʨʽʚ ʟ ʦʮʽʥʢʦʶ ʪʘ ʦʥʦʚʣʝʥʥʷʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʝʬʝʢʪʠʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʙʽʨʢʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʩʫʭʦʩʪʽʡʥʠʭ 

ʢʦʨʽʚ, ʚʠʙʨʘʢʫʚʘʥʥʷ ʭʨʦʥʽʯʥʦ ʭʚʦʨʠʭ ʥʝʚʠʣʽʢʦʚʥʠʭ ʢʦʨʽʚ ʽ ʧʝʨʽʦʜʠʯʥʘ ʦʮʽʥʢʘ 

ʧʨʦʪʠʤʘʩʪʠʪʥʦʾ ʧʨʦʛʨʘʤʠ [2, 267]. 

ʇʦʜʽʙʥʽ ʧʨʦʛʨʘʤʠ ʽʩʥʫʶʪʴ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ: ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʐʚʝʮʽʾ, 

ʂʘʥʘʜʽ ʪʦʱʦ. ɿʘʚʜʷʢʠ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʦʩʦʙʣʠʚʦ ʚ ʢʨʘʾʥʘʭ ʟ ʙʽʣʴʰ 

ʨʦʟʚʠʥʝʥʦʶ ʛʘʣʫʟʟʶ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ, ʟʥʘʯʥʦ ʟʥʠʟʠʣʘʩʷ ʧʦʰʠʨʝʥʽʩʪʴ 
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ʢʦʥʪʘʛʽʦʟʥʦʛʦ ʤʘʩʪʠʪʫ, ʪʦʜʽ ʷʢ ʚʽʜʥʦʩʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʤʘʩʪʠʪʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʟʨʦʩʣʘ [71]. ʄʦʞʣʠʚʦʶ ʧʨʠʯʠʥʦʶ ʪʘʢʦʾ ʟʤʽʥʠ ʻ ʧʦʩʪʽʡʥʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʽʚʥʷ ʛʽʛʽʻʥʠ ʪʘ ʧʨʦʛʨʘʤ ʙʦʨʦʪʴʙʠ ʟ ʤʘʩʪʠʪʦʤ ʥʘ ʬʝʨʤʘʭ, ʪʦʜʽ ʷʢ 

ʨʠʟʠʢ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʾ ʪʝʨʠʪʦʨʽʾ ʥʝʤʦʞʣʠʚʦ ʝʬʝʢʪʠʚʥʦ ʫʩʫʥʫʪʠ.  

ʉʠʪʫʘʮʽʷ ʚ ʢʨʘʾʥʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʽʥʰʘ. ɺʠʙʨʘʢʫʚʘʥʥʷ ʪʚʘʨʠʥ, 

ʫʨʘʞʝʥʠʭ ʤʘʩʪʠʪʦʤ, ʧʝʨʝʚʘʞʥʦ ʩʫʙʢʣʽʥʽʯʥʦʾ ʬʦʨʤʠ, ʪʫʪ ʥʝ ʧʨʘʢʪʠʢʫʻʪʴʩʷ. ʊʦʤʫ, 

ʧʘʪʦʛʝʥʠ, ʚʠʷʚʣʝʥʽ ʫ ʚʠʧʘʜʢʘʭ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ, ʟʘʟʚʠʯʘʡ ʧʦʭʦʜʷʪʴ ʚʽʜ 

ʩʪʽʡʢʠʭ ʘʙʦ ʭʨʦʥʽʯʥʠʭ ʽʥʬʝʢʮʽʡ. ɿʚʠʯʘʡʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʝʢʮʽʾ ʻ ʚʠʤôʷ, ʫʨʘʞʝʥʝ 

ʟʙʫʜʥʠʢʘʤʠ. ʍʚʦʨʦʙʘ ʧʝʨʝʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʯʝʨʝʟ ʥʝʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʛʽʛʽʻʥʠ 

ʧʽʜ ʯʘʩ ʜʦʾʥʥʷ ʪʘ ʯʝʨʝʟ ʪʝ, ʱʦ ʽʥʬʽʢʦʚʘʥʠʭ ʢʦʨʽʚ ʥʝ ʜʦʷʪʴ ʚ ʦʩʪʘʥʥʶ ʯʝʨʛʫ. ʊʦʤʫ 

ʽʥʬʽʢʦʚʘʥʽ ʢʦʨʦʚʠ, ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʤʘʩʪʠʪʫ, ʘ ʧʘʪʦʛʝʥʠ, ʱʦ ʧʦʭʦʜʷʪʴ ʽʟ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʤʘʶʪʴ ʜʨʫʛʦʨʷʜʥʝ ʟʥʘʯʝʥʥʷ [87, 180]. 

ɺ ʦʩʪʘʥʥʽʭ ʨʝʣʽʟʘʭ NMC ʯʽʪʢʦ ʚʩʪʘʥʦʚʣʝʥʽ ʥʝ ʪʽʣʴʢʠ ʦʩʥʦʚʥʽ 10 ʧʫʥʢʪʽʚ, ʘʣʝ 

ʡ ʧʽʜʧʫʥʢʪʠ ʧʨʦʛʨʘʤʠ. ʅʘʧʨʠʢʣʘʜ ʫ ʨʝʣʽʟʽ ʚʽʜ 2020 ʨʦʢʫ ʫ ʧʫʥʢʪ 1. 

çɺʩʪʘʥʦʚʣʝʥʥʷ ʮʽʣʝʡ ʱʦʜʦ ʟʜʦʨʦʚ'ʷ ʚʠʤôʷè ʚʢʘʟʘʥʦ ʱʝ 3 ʧʽʜʧʫʥʢʪʠ: 

1.1. ɺʩʪʘʥʦʚʽʪʴ ʨʝʘʣʽʩʪʠʯʥʽ ʮʽʣʽ ʱʦʜʦ ʩʝʨʝʜʥʴʦʾ ʂʉʂ ʘʙʦ ʣʽʥʽʡʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʪʘ ʨʽʚʥʷ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʩʪʘʜʫ. 

1.2. ʉʚʦʻʯʘʩʥʦ ʧʝʨʝʛʣʷʜʘʡʪʝ ʮʽʣʽ ʟʘ ʫʯʘʩʪʶ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʾ ʛʨʫʧʠ ʟʽ 

ʟʜʦʨʦʚ'ʷ ʚʠʤôʷ (ʚʝʪʝʨʠʥʘʨ, ʚʠʨʦʙʥʠʢ, ʤʝʥʝʜʞʝʨ ʩʪʘʜʘ, ʜʦʷʨʢʠ ʪʘ ʢʦʥʩʫʣʴʪʘʥʪʠ). 

1.3. ɺʠʟʥʘʯʘʡʪʝ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʟʤʽʥ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ (https://www.nmconline.org/wp-content/uploads/2020/04/ 

RECOMMENDED-MASTITIS-CONTROL-PROGRAM.pdf). 

ʅʘʡʚʠʱʽ ʫʩʧʽʭʠ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ ʟ ʤʘʩʪʠʪʘʤʠ ʜʦʩʷʛʥʫʪʦ ʚ ʢʨʘʾʥʘʭ 

ɭʚʨʦʧʠ, ʂʘʥʘʜʽ, ʉʐɸ, ʅʦʚʽʡ ɿʝʣʘʥʜʽʾ ʪʘ ɸʚʩʪʨʘʣʽʾ. ʇʨʦʛʨʘʤʠ çʧôʷʪʠè ʽ çʜʝʩʷʪʠè 

ʢʨʦʢʽʚ, ʷʢʽ ʟ ʧʝʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʧʨʦʚʘʜʞʫʚʘʣʠʩʴ ʚ ʮʠʭ ʢʨʘʾʥʘʭ ʜʦʟʚʦʣʠʣʠ 

ʜʦʤʦʛʪʠʩʴ ʚʘʛʦʤʠʭ ʫʩʧʽʭʽʚ ʚ ʙʦʨʦʪʴʙʽ ʟ ʮʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ.  

ɿʘ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʇʽʚʥʽʯʥʦʾ ʛʨʫʧʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʷʢʦʩʪʽ ʤʦʣʦʢʘ (NMSM) 

ʟ 1993 ʧʦ 2017 ʨʽʢ ʚ ʮʽʡ ʙʦʨʦʪʴʙʽ ʚʽʜʙʫʣʠʩʷ ʟʥʘʯʥʽ ʟʤʽʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʽʣʶʩʪʨʫʶʪʴ 

ʚʝʣʠʢʫ ʨʽʟʥʠʮʶ ʤʽʞ ʢʨʘʾʥʘʤʠ, ʘʣʝ ʪʘʢʦʞ ʽ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ. ʋ ʚʩʽʭ ʢʨʘʾʥʘʭ 

ʚʽʜʙʫʣʦʩʷ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ: ʫ ɼʘʥʽʾ ʟ 0,54 ʜʦ 0,236, 

ʌʽʥʣʷʥʜʽʾ ʟ 0,32 ʜʦ 0,126, ʅʦʨʚʝʛʽʾ ʟ 0,51 ʜʦ 0,144 ʽ ʐʚʝʮʽʾ ʟ 0,25 ʜʦ 0,084. ʂʽʣʴʢʽʩʪʴ 
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ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʚ ʦʙ'ʻʤʥʦʤʫ ʤʦʣʦʮʽ ʪʘʢʦʞ ʽʣʶʩʪʨʫʻ ʟʥʠʞʝʥʥʷ: ʚ ɼʘʥʽʾ ʟ 370 ʜʦ 

204, ʌʽʥʣʷʥʜʽʾ 205 ʜʦ 128, ʅʦʨʚʝʛʽʾ 185 ʜʦ 117, ɯʩʣʘʥʜʽʾ ʟ 378 ʜʦ 204 ʚ 1000 

ʢʣʽʪʠʥ/ʤʣ ʤʦʣʦʢʘ. ʇʨʠ ʣʽʢʫʚʘʥʥ ̔ʩʫʭʦʩʪʽʡʥʠʭ ʢʦʨʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʱʦ ʽʥʰʘ 

ʢʘʨʪʠʥʘ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʯʦʪʠʨʴʦʭ ʨʦʢʽʚ ʚʠʷʚʣʝʥʦ: ʫ ɼʘʥʽʾ, ʅʦʨʚʝʛʽʾ ʪʘ 

ʌʽʥʣʷʥʜʽʾ, ʚʽʜʧʦʚʽʜʥʦ, ʟʙʽʣʴʰʝʥʥʷ ʟ 0,15 ʜʦ 0,39; 0,02 ʜʦ 0,04 ʪʘ 0,08 ʜʦ 0,12, ʘ ʫ 

ʐʚʝʮʽʾ ʪʘ ɯʩʣʘʥʜʽʾ ʟʤʝʥʰʝʥʥʷ ʟ 0,3 ʜʦ 0,27 ʪʘ 0,17 ʜʦ 0,15, ʚʽʜʧʦʚʽʜʥʦ [185].  

ʋ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ʤʘʢʩʠʤʘʣʴʥʠʡ ʦʙʩʷʛ ʂʉʂ (1500000 ʢʣʽʪʠʥ/ʤʣ) ʙʫʚ 

ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ 1967 ʨʦʮʽ. ʆʙʤʝʞʝʥʥʷ ʟʤʝʥʰʫʚʘʣʦʩʷ ʢʽʣʴʢʘ ʨʘʟʽʚ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʥʘʮʽʦʥʘʣʴʥʽ ʜʘʥʽ, ʟʽʙʨʘʥʽ ʜʣʷ ʧʦʛʦʣʽʚôʷ ʉʐɸ, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʥʘʯʥʽ 

ʧʦʢʨʘʱʝʥʥʷ ʂʉʂ ʚ ʨʝʟʝʨʚʫʘʨʘʭ, ʜʦʩʷʛʥʫʚʰʠ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʛʦ ʟʥʘʯʝʥʥʷ ʤʦʣʦʢʘ 

194 000 ʢʣʽʪʠʥ/ʤʣ ʫ 2015 ʨʦʮʽ [94]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ 52 ʤʦʣʦʯʥʠʭ ʬʝʨʤʘʭ ʚ ɸʥʛʣʽʾ ʪʘ ʋʝʣʴʩʽ ʧʨʦʚʝʜʝʥʝ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʢʦʨʽʚ ʥʘ ʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʧʨʠ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʦʛʦ ʧʣʘʥʫ ʙʦʨʦʪʴʙʠ ʟ ʤʘʩʪʠʪʦʤ ʧʦʢʘʟʘʣʦ ʟʥʠʞʝʥʥʷ 

ʥʘ 22% ʯʘʩʪʢʠ ʭʚʦʨʠʭ ʢʦʨʽʚ ʥʘ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʬʝʨʤʘʭ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ, ʧʨʠʙʣʠʟʥʦ, ʥʘ 20% ʫ 

ʦʢʨʝʤʠʭ ʢʦʨʽʚ ʂʉʂ ʥʠʞʯʝ 200 000 ʢʣʽʪʠʥ/ʤʣ [113]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʯʝʟʥʽ ʜʦʩʷʛʥʝʥʥʷ, ʫ ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʽʚ ʤʘʩʪʠʪ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʟʥʘʯʫʱʦʶ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʭʚʦʨʦʙʦʶ 

ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ. ʇʦʩʪʽʡʥʠʡ ʧʨʦʛʨʝʩ ʫ ʙʦʨʦʪʴʙʽ ʟ ʤʘʩʪʠʪʦʤ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ʅʘ ʞʘʣʴ 

ʧʨʝʚʝʥʪʠʚʥʽ ʟʘʭʦʜʠ ʥʝ ʜʘʶʪʴ 100% ʨʝʟʫʣʴʪʘʪʫ, ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ 

ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʢʦʨʽʚ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʧʫʥʢʪʦʤ ʧʨʦʛʨʘʤ ʟʘʣʠʰʘʻʪʴʩʷ ʣʽʢʫʚʘʥʥʷ 

ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ʪʚʘʨʠʥ. 

ʋ ʪʚʘʨʠʥʥʠʮʪʚʽ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʧʦʰʠʨʝʥʠʭ ʧʘʪʦʣʦʛʽʡ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʡ ʤʘʩʪʠʪʫ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʥʪʠʙʽʦʪʠʢʠ. ʃʽʢʫʚʘʥʥʷ 

ɺʈʍ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʯʠʥʠ, ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʽ ʯʫʪʣʠʚʦʩʪʽ ʟʙʫʜʥʠʢʘ ʜʦ 

ʘʥʪʠʙʽʦʪʠʢʽʚ. ɭ ʜʚʘ ʚʘʨʽʘʥʪʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ: ʽʥʪʨʘʤʘʤʤʘʨʥʽ ʘʥʪʠʙʽʦʪʠʢʠ ʪʘ 

ʩʠʩʪʝʤʥʽ ʘʥʪʠʙʽʦʪʠʢʠ, ʱʦ ʚʚʦʜʷʪʴʩʷ ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ ʘʙʦ ʧʽʜʰʢʽʨʥʦ. 

ɯʥʪʨʘʤʘʤʤʘʨʥʽ ʘʥʪʠʙʽʦʪʠʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʰʦʶ ʣʽʥʽʻʶ ʣʽʢʫʚʘʥʥʷ ʢʦʨʽʚ ʟ 

ʣʝʛʢʠʤ ʥʝʫʩʢʣʘʜʥʝʥʠʤ ʤʘʩʪʠʪʦʤ ʚ ʦʜʥʽʡ ʯʚʝʨʪʽ. ʉʠʩʪʝʤʥʽ ʘʥʪʠʙʽʦʪʠʢʠ ʩʣʽʜ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢʱʦ ʫʨʘʞʝʥʦ ʙʽʣʴʰʝ ʦʜʥʽʻʾ ʯʚʝʨʪʽ, ʢʦʣʠ ʧʦʤʽʪʥʽ ʟʤʽʥʠ ʚʠʤôʷ 

ʘʙʦ ʢʦʣʠ ʢʦʨʦʚʘ ʷʚʥʦ ʭʚʦʨʘ. ʂʦʤʙʽʥʦʚʘʥʘ ʪʝʨʘʧʽʷ, ʷʢ ʩʠʩʪʝʤʥʠʤʠ 

ʘʥʪʠʙʽʦʪʠʢʘʤʠ, ʪʘʢ ʽ ʪʠʤʠ, ʱʦ ʚʚʦʜʷʪʴʩʷ ʽʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦ, ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ 

ʨʽʚʝʥʴ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʦʜʫʞʘʥʥʷ, ʘʣʝ ʾʾ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦʩʠʪʴ ʦʙʝʨʝʞʥʦ. 

ɿʘ ʦʮʽʥʢʘʤʠ 16% ʫʩʽʭ ʤʦʣʦʯʥʠʭ ʢʦʨʽʚ ʫ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ʱʦʨʽʯʥʦ 

ʦʪʨʠʤʫʶʪʴ ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʶ ʧʨʦʪʠ ʤʘʩʪʠʪʫ. ʂʨʽʤ ʪʦʛʦ 80% ʤʦʣʦʯʥʠʭ ʩʪʘʜ ʫ 

ʉʐɸ ʧʨʠʡʥʷʣʠ ʟʘʛʘʣʴʥʫ ʪʝʨʘʧʽʶ ʩʫʭʦʩʪʽʡʥʠʭ ʢʦʨʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʽʥʪʨʘʤʘʤʤʘʨʥʠʭ ʽʥʬʝʢʮʽʡ (ʪʦʙʪʦ ʚʚʝʜʝʥʥʷ ʽʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦ ʜʦʟ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʽʩʣʷ ʢʦʞʥʦʾ ʣʘʢʪʘʮʽʾ ʢʦʞʥʽʡ ʢʦʨʦʚʽ ʫ ʚʩʽ ʯʚʝʨʪ ̔ʚʠʤôʷ). ɸʥʪʠʙʽʦʪʠʢʠ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ, ʚʢʣʶʯʘʶʪʴ ɓ-ʣʘʢʪʘʤʠ (ʧʝʥʽʮʠʣʽʥ, 

ʮʝʬʘʧʽʨʠʥ, ʮʝʬʪʽʦʬʫʨ, ʘʤʦʢʩʠʮʠʣʽʥ, ʛʝʪʘʮʠʣʽʥ ʽ ʢʣʦʢʩʘʮʠʣʽʥ), ʤʘʢʨʦʣʽʜʠ 

(ʝʨʠʪʨʦʤʽʮʠʥ), ʢʫʤʘʨʠʥʠ (ʥʦʚʦʙʽʦʮʠʥ) ʽ ʣʽʥʢʦʟʘʤʽʜʠ (ʧʽʨʣʽʤʽʮʠʥ) [130, 157, 174]. 

ɺʽʜʩʫʪʥʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʧʨʠ ʣʽʢʫʚʘʥʥʽ, ʷʢʝ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʪʨʠʚʘʣʠʤ, 

ʱʦʙ ʫʩʫʥʫʪʠ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ, ʽ ʜʦʩʪʘʪʥʴʦ ʢʦʨʦʪʢʠʤ, ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʨʦʟʚʠʪʢʫ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʧʽʩʣʷ ʦʪʝʣʝʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʦ ʤʘʩʪʠʪʠ ʫ 

ʢʦʨʽʚ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʧʝʨʽʦʜʠ ʣʘʢʪʘʮʽʾ, ʢʦʣʠ ʤʦʣʦʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʩʷʛʘʻ 

ʤʘʢʩʠʤʫʤʫ [140, 191, 240]. ʊʦʤʫ ʩʫʭʦʩʪʽʡʥʠʡ ʧʝʨʽʦʜ ï ʥʘʡʢʨʘʱʠʡ ʯʘʩ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ, ʦʩʢʽʣʴʢʠ ʧʨʦʪʷʛʦʤ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʥʝ ʚʠʨʦʙʣʷʻʪʴʩʷ ʤʦʣʦʢʦ. 

ʈʠʟʠʢ ʧʦʧʘʜʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʫ ʭʘʨʯʦʚʠʡ ʣʘʥʮʶʛ ʟʚʦʜʠʪʴʩʷ ʜʦ ʤʽʥʽʤʫʤʫ, ʘʣʝ 

ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʦʙʝʨʝʞʥʦʩʪʽ ʥʘʚʽʪʴ ʧʽʩʣʷ ʦʪʝʣʝʥʥʷ [75]. 

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʟʘʭʦʜʠ ʱʦʜʦ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʽʚ ʫ 

ʩʢʘʥʜʠʥʘʚʩʴʢʠʭ ʢʨʘʾʥʘʭ. ɺʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʚ ʥʠʭ ʧʝʨʝʜʙʘʯʘʻ ʥʠʟʴʢʝ 

ʩʧʦʞʠʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʪʦʜʽ ʷʢ ʟʜʦʨʦʚôʷ ʪʚʘʨʠʥ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʤʦʣʦʢʘ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. ɺʠʨʦʙʥʠʢʠ ʥʝ ʤʘʶʪʴ ʜʦʩʪʫʧʫ ʜʦ ʚʝʪʝʨʠʥʘʨʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʙʝʟ ʨʝʮʝʧʪʘ ʚʽʜ ʚʝʪʝʨʠʥʘʨʘ, ʪʦʤʫ ʙʽʣʴʰʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʽʥʽʮʽʶʶʪʴ 

ʚʝʪʝʨʠʥʘʨʠ, ʷʢʽ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʨʝʻʩʪʨʫʚʘʪʠ ʾʭ. ʍʦʯʘ ʨʝʻʩʪʨʘʮʽʷ ʟʘʭʚʦʨʶʚʘʥʴ ʥʝ ʻ 

ʽʜʝʘʣʴʥʦʶ, ʘʣʝ ʜʦʩʠʪʴ ʪʦʯʥʦʶ. ʂʨʽʤ ʪʦʛʦ, ʧʦʛʦʜʞʝʥʦ ʩʭʝʤʫ ʢʦʜʫʚʘʥʥʷ 

ʚʝʪʝʨʠʥʘʨʥʠʭ ʜʽʘʛʥʦʟʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʜʦʨʦʚôʷ ʪʚʘʨʠʥ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʜʦʙʨʝ 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ. ʇʨʦʜʘʞ ʘʥʪʠʙʽʦʪʠʢʽʚ ʟʘʟʚʠʯʘʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʯʝʨʝʟ ʘʧʪʝʢʠ 

ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʚʝʪʝʨʠʥʘʨʽʚ, ʷʢʠʤ ʟʘʙʦʨʦʥʝʥʦ ʦʪʨʠʤʫʚʘʪʠ ʧʨʠʙʫʪʦʢ ʚʽʜ ʮʠʭ 

ʧʨʦʜʘʞʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʢʘʪʝʛʦʨʠʯʥʦ ʥʝ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚ ʫʩʴʦʤʫ ʨʝʛʽʦʥʽ. ɺʝʪʝʨʠʥʘʨʥʽ ʪʘ ʬʝʨʤʝʨʩʴʢʽ ʟʘʧʠʩʠ ʧʨʦ ʧʨʦʜʘʞ ʽ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʤʦʞʫʪʴ ʚʠʧʘʜʢʦʚʦ ʧʝʨʝʚʽʨʷʪʠʩʷ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ. ɼʦʩʠʪʴ ʚʘʞʣʠʚʦʶ ʻ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ. ʑʦʙ ʦʪʨʠʤʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ, ʧʝʨʝʜ ʧʨʠʡʥʷʪʪʷʤ ʨʽʰʝʥʥʷ ʧʨʦ ʣʽʢʫʚʘʥʥʷ ʙʝʨʫʪʴʩʷ ʧʨʦʙʠ ʤʦʣʦʢʘ ʪʘ 

ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʜʦ ʣʘʙʦʨʘʪʦʨʽʾ ʜʣʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ɼʣʷ ʰʚʠʜʢʦʛʦ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʠʙʦʨʫ ʧʨʝʧʘʨʘʪʫ ʚ ʛʦʩʪʨʠʭ ʚʠʧʘʜʢʘʭ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ 

ʢʫʣʴʪʠʚʫʻʪʴʩʷ ʚʽʜʙʽʨ ʟʨʘʟʢʽʚ ʤʦʣʦʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʯʘʰʦʢ ʽʟ ʩʝʣʝʢʪʠʚʥʠʤ ʘʛʘʨʦʤ. 

ʊʘʢʦʞ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ [156, 261]. 

ʊʨʠʚʘʣʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʘʥʪʠʙʽʦʪʠʢʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 3 ʜʦ 5 ʜʥʽʚ 

ʟʘʣʝʞʥʦ ʚʽʜ ʟʙʫʜʥʠʢʘ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ Staphylococcus aureus ʽ Streptococcus uberis 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 5-ʜʝʥʥʝ ʣʽʢʫʚʘʥʥʷ, ʘʣʝ ʜʣʷ ʥʝʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʽʣʦʢʦʢʫ ʚʚʘʞʘʻʪʴʩʷ 

ʜʦʩʪʘʪʥʴʦʶ ʢʦʨʦʪʰʘ ʪʝʨʘʧʽʷ. ʉʪʦʩʦʚʥʦ ʩʫʭʦʩʪʽʡʥʠʭ ʢʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʝʣʝʢʪʠʚʥʠʡ ʤʝʪʦʜ, ʪʦʙʪʦ ʣʽʢʫʚʘʥʥʷ ʣʠʰʝ ʽʥʬʽʢʦʚʘʥʠʭ ʪʚʘʨʠʥ. ɺʽʜʙʽʨ ʢʦʨʽʚ, ʷʢʽ ʻ 

ʢʘʥʜʠʜʘʪʘʤʠ ʥʘ ʩʫʭʦʩʪʽʡʥʫ ʪʝʨʘʧʽʶ, ʟʜʝʙʽʣʴʰʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ 

ʂʉʂ ʚʽʜ 1 ʜʦ 3 ʟʘʧʠʩʽʚ ʤʦʣʦʢʘ, ʜʘʥʠʭ ʽʟ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʠʭ ʜʦʾʣʴʥʠʭ ʩʠʩʪʝʤ, 

ʽʩʪʦʨʽʾ ʤʘʩʪʠʪʫ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʂʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʪʝʩʪʫ [184,  200]. 

ʅʝ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʢʦʨʠʩʥʽ ʘʥʪʠʙʽʦʪʠʢʠ, ʦʩʢʽʣʴʢʠ 10-40% 

ʢʫʣʴʪʫʨ ʧʨʠ ʢʣʽʥʽʯʥʦʤʫ ʤʘʩʪʠʪʽ ʥʝ ʤʘʶʪʴ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʨʦʩʪʫ ʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ 

ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʾ, ʘ ʱʝ 40% ʧʦʟʠʪʠʚʥʠʭ ʢʫʣʴʪʫʨ (ʧʝʨʝʚʘʞʥʦ ʛʨʘʤʥʝʛʘʪʠʚʥʽ 

ʙʘʢʪʝʨʽʾ ʪʘ ʜʨʽʞʜʞʽ) ʥʝ ʯʫʪʣʠʚʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʜʦʟʚʦʣʝʥʠʭ ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦʤʘʤʤʘʨʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɯʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʘ  ʘʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʷ 

ʟʘʟʚʠʯʘʡ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʣʠʰʝ ʧʨʠ ʽʥʬʝʢʮʽʷʭ, ʩʧʨʠʯʠʥʝʥʠʭ ʛʨʘʤʧʦʟʠʪʠʚʥʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ S. aureus, S. agalactiae ʪʘ Streptococci spp. ʅʘʚʧʘʢʠ, ʙʽʣʴʰʽʩʪʴ 

ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʽʥʬʝʢʮʽʡ ʦʯʠʱʘʶʪʴʩʷ ʚʣʘʩʥʦʶ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʢʦʨʦʚʠ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʘʥʪʠʙʽʦʪʠʢʠ, ʩʭʚʘʣʝʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦ, ʝʬʝʢʪʠʚʥʽ 

ʣʠʰʝ ʧʨʠ 20ï50% ʚʠʧʘʜʢʽʚ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ [84].  

ʈʦʟʫʤʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʤʘʩʪʠʪʫ 

ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʰʠʨʦʢʦ ʚʠʟʥʘʥʦ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʫʧʨʘʚʣʽʥʥʷ 

ʤʦʣʦʯʥʠʤʠ ʢʦʨʦʚʘʤʠ, ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ ʝʢʦʥʦʤʽʯʥʦʶ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʶ, ʙʣʘʛʦʧʦʣʫʯʯʷʤ ʪʚʘʨʠʥ ʽ ʟʜʦʨʦʚ'ʷʤ ʚʠʤ'ʷ. ɸʣʝ ʧʦʷʚʘ ʩʪʽʡʢʠʭ ʜʦ 

ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʰʪʘʤʽʚ ʩʪʘʻ ʦʜʥʽʻʶ ʟ ʥʘʡʩʝʨʡʦʟʥʽʰʠʭ ʧʨʦʙʣʝʤ ʜʣʷ 

ʛʣʦʙʘʣʴʥʦʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ [148, 

263]. ʅʝʧʨʘʚʠʣʴʥʝ ʪʘ/ʘʙʦ ʥʘʜʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʩʧʨʠʷ ̒ʧʦʷʚʽ 
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ʨʝʟʠʩʪʝʥʪʥʠʭ ʧʘʪʦʛʝʥʽʚ. ɺʠʷʚʣʝʥʦ ʙʘʛʘʪʦ ʟʙʫʜʥʠʢʽʚ ʤʘʩʪʠʪʫ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ, ʷʢʽ 

ʻ ʩʪʽʡʢʠʤʠ ʜʦ ʟʚʠʯʘʡʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ (ʨʠʩ.1.4). 

 ɺʠʢʣʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟʽ ʩʪʽʡʢʽʩʪʶ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʢʦʨʦʯʝʥʥʷ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʦʣʦʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ, 

ʚʠʤʘʛʘʶʪʴ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ. ɿʘʨʘʟ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʠʢ ʽ ʧʨʝʧʘʨʘʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ: ʪʝʨʘʧʽʷ 

ʥʝʩʪʝʨʦʾʜʥʠʤʠ ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ [184, 204, 245], ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʬʽʪʦʧʨʝʧʘʨʘʪʽʚ [164, 264], ʙʘʢʪʝʨʽʦʮʠʥʽʚ [258], ʧʝʧʪʠʜʦʛʣʽʢʘʥʛʽʜʨʦʣʘʟʠ [205],  

ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʧʝʧʪʠʜʽʚ [134] ʽ ʙʘʢʪʝʨʽʦʬʘʛʽʚ [84, 139, 146].  

ʈʠʩ.1.4. ʉʪʽʡʢʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʰʪʘʤʠ ʙʘʢʪʝʨʽʡ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʤʘʩʪʠʪ [160] : 

P ʇʝʥʽʮʠʣʽʥ, AP ɸʤʧʽʮʠʣʽʥ, OX ʆʢʩʘʮʠʣʽʥ, AM  ɸʤʦʢʩʠʮʠʣʽʥ, AC ɸʤʦʢʩʠʮʠʣʽʥ/ʢʣʘʚʫʣʘʥʦʚʘ 

ʢʠʩʣʦʪʘ, CX ʎʝʬʘʣʝʢʩʠʥ, CR ʎʝʬʪʽʦʬʫʨ, CT ʎʝʬʦʪʘʢʩʠʤ, CE ʎʝʬʪʘʟʠʜʠʤ, CC ʂʣʽʥʜʘʤʽʮʠʥ, NE 

ʅʝʦʤʽʮʠʥ, G ɻʝʥʪʘʤʽʮʠʥ, KN  ʂʘʥʘʤʽʮʠʥ, Al  ɸʤʽʢʘʮʠʥ, CL  ʍʣʦʨʘʤʬʝʥʽʢʦʣ, F ʌʣʦʨʬʝʥʽʢʦʣ, ER 

ɽʨʠʪʨʦʤʽʮʠʥ, TE ʊʝʪʨʘʮʠʢʣʽʥ, EN ɽʥʨʦʬʣʦʢʩʘʮʠʥ, CI  ʎʠʧʨʦʬʣʦʢʩʘʮʠʥ, CO ʂʦʣʽʩʪʠʥ, VA 

ɺʘʥʢʦʤʽʮʠʥ, LN  ʃʽʥʝʟʦʣʽʜ, M  ʄʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, NM  ʈʝʟʫʣʴʪʘʪʠ ʥʝ ʚʢʘʟʘʥʽ, CPS 

ʂʦʘʛʫʣʘʟʦʧʦʟʠʪʠʚʥʠʡ ʩʪʘʬʽʣʦʢʦʢ, CNS ʂʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʠʡ Staphylococcus spp. ʏʝʨʚʦʥʠʡ 

ʢʦʣʽʨʥʠʡ ʙʣʦʢ - ʨʝʟʠʩʪʝʥʪʥʠʡ, ʟʝʣʝʥʠʡ ʢʦʣʽʨʥʠʡ ʙʣʦʢ - ʯʫʪʣʠʚʠʡ, ʩʠʥʽʡ ʢʦʣʽʨʥʠʡ ʙʣʦʢ - 

ʤʘʩʪʠʪ, ʙʽʣʠʡ ʢʦʣʽʨʥʠʡ ʙʣʦʢ - ʥʝ ʚʠʷʚʣʝʥʦ, ʮʠʬʨʠ ʥʘ ʯʝʨʚʦʥʦʤʫ ʪʘ ʟʝʣʝʥʦʤʫ ʢʦʣʽʨʥʠʭ ʙʣʦʢʘʭ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚʽʜʩʦʪʦʢ ʨʝʟʠʩʪʝʥʪʥʠʭ ʪʘ ʯʫʪʣʠʚʠʭ ʰʪʘʤʽʚ, ʚʽʜʧʦʚʽʜʥʦ. 
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ɯʩʥʫʻ ʨʷʜ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʦʙʤʝʞʝʥʦʤʫ ʦʙʩʷʟʽ. ʉʝʨʝʜ ʥʠʭ ʪʘʢʽ ʥʝʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ 

ʩʫʙʩʪʘʥʮʽʾ ʥʘ ʨʦʩʣʠʥʥʽʡ ʦʩʥʦʚʽ [121, 149], ʧʨʝʙʽʦʪʠʢʠ [171], ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ 

[110, 195], ʭʦʣʦʜʥʘ ʣʘʟʝʨʥʘ ʪʝʨʘʧʽʷ [223] , ʘʢʫʩʪʠʯʥʘ ʧʫʣʴʩʦʪʝʨʘʧʽʷ [159] ʪʦʱʦ. 

 

1.5. ʇʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ  

 

ʃʽʧʦʩʦʤʘʣʴʥʽ ʜʦʙʘʚʢʠ ï ʮʝ ʩʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʘ 

ʜʦʩʪʘʚʣʷʻ ʘʢʪʠʚʥʽ ʤʦʣʝʢʫʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʪʫʜʠ, ʜʝ ʚʦʥʠ ʥʘʡʙʽʣʴʰʝ ʧʦʪʨʽʙʥʽ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ. ɹʘʛʘʪʦ ʚʘʞʣʠʚʠʭ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʣʽʢʫʚʘʥʥʷ ʨʝʯʦʚʠʥʠ, ʪʘʢʽ ʷʢ  ʚʽʪʘʤʽʥ ʉ,  ʚʽʪʘʤʽʥ D,  

ʤʘʛʥʽʡ, ʛʣʫʪʘʪʽʦʥ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ, ʻ ʢʘʥʜʠʜʘʪʘʤʠ ʥʘ ʣʽʧʦʩʦʤʥʫ ʜʦʩʪʘʚʢʫ, ʷʢʘ 

ʟʘʚʘʞʘʻ ʣhʫʥʢʦʚʽʡ ʢʠʩʣʦʪʽ ʨʦʟʱʝʧʣʶʚʘʪʠ ʾʭ ʪʘ ʟʥʠʞʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʾ ʜʦʩʪʘʚʢʠ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧʥʽʩʪʴ ʘʢʪʠʚʥʠʭ ʤʦʣʝʢʫʣ 

ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʜʣʷ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʽʩʮʷʭ, ʚʢʣʶʯʘʶʯʠ ʚʠʤ'ʷ. ʃʦʛʽʯʥʦ, ʱʦ 

ʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʣʽʧʦʩʦʤ ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʨʽʟʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ɺʈʍ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʚ ʋʢʨʘʾʥʽ [5, 18, 34, 36, 51, 53, 85] 

ʪʘ ʩʚʽʪʽ [163, 201, 239]. 

ʈʦʟʤʽʨ ʣʽʧʦʩʦʤ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠ ʚʽʜ ʤʘʣʝʥʴʢʠʭ (0,025 ʤʢʤ) ʜʦ ʚʝʣʠʢʠʭ (2,5 

ʤʢʤ) ʚʝʟʠʢʫʣ. ʊʘʢʦʞ ʚʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʦʜʥʫ ʘʙʦ ʜʚʦʰʘʨʦʚʫ ʤʝʤʙʨʘʥʫ. ʈʦʟʤʽʨ 

ʚʝʟʠʢʫʣ ʻ ʚʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʝʨʽʦʜʫ ʥʘʧʽʚʨʦʟʧʘʜʫ ʣʽʧʦʩʦʤ. ʁʦʛʦ 

ʚʝʣʠʯʠʥʘ ʽ ʢʽʣʴʢʽʩʪʴ ʧʦʜʚʽʡʥʠʭ ʰʘʨʽʚ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʫʧʽʥʴ ʽʥʢʘʧʩʫʣʷʮʽʾ ʣʽʢʽʚ ʫ 

ʣʽʧʦʩʦʤʘʭ. ɼʚʦʰʘʨʦʚʽ ʚʝʟʠʢʫʣʠ ʥʘ ʦʩʥʦʚʽ ʣʽʧʽʜʽʚ ʤʦʞʫʪʴ ʽʥʢʘʧʩʫʣʶʚʘʪʠ, 

ʜʦʩʪʘʚʣʷʪʠ ʪʘ ʚʠʚʽʣʴʥʷʪʠ ʤʘʣʦʨʦʟʯʠʥʥʽ ʣʽʢʠ ʪʘ ʤʘʣʽ ʤʦʣʝʢʫʣʠ ʜʦ ʧʝʚʥʦʛʦ 

ʮʽʣʴʦʚʦʛʦ ʤʽʩʮʷ ʚ ʦʨʛʘʥʽʟʤʽ, ʱʦ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʜʦʩʪʘʚʢʫ ʚʘʢʮʠʥ, 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ  ̔ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʜʚʦʰʘʨʦʚʽʡ 

ʚʝʟʠʢʫʣʷʨʥʽʡ ʩʪʨʫʢʪʫʨʽ ʩʭʦʞ ̔ʟ ʧʨʠʨʦʜʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʣʽʧʦʩʦʤʠ ʟʜʘʪʥʽ ʚʢʣʶʯʘʪʠ 

ʣʽʢʠ ʷʢ ʫ ʚʦʜʥʝ ʷʜʨʦ, ʪʘʢ ʽ ʚ ʣʽʧʽʜʥʽ ʧʦʜʚʽʡʥʽ ʰʘʨʠ (ʨʠʩ.1.5). ʊʘʢʘ ʬʘʨʤʘʢʦʢʽʥʝʪʠʢʘ 

ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʤʦʞʝ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ ʪʘ ʜʠʢʪʫʚʘʪʠʩʷ ʣʽʧʦʩʦʤʘʣʴʥʦʶ 

ʩʠʩʪʝʤʦʶ ʜʦʩʪʘʚʢʠ, ʘ ʥʝ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʨʝʧʘʨʘʪʫ, ʱʦ ʜʦʟʚʦʣʷ ̒ʨʦʟʨʦʙʠʪʠ ʣʽʥʽʶ 

ʢʣʽʥʽʯʥʦ ʩʭʚʘʣʝʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʣʽʧʦʩʦʤ [70, 96, 128, 256]. 
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ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʣʽʧʽʜʥʦʛʦ ʩʢʣʘʜʫ, ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʘʨʷʜʫ, ʨʦʟʤʽʨʫ ʪʘ ʩʧʦʩʦʙʫ 

ʦʪʨʠʤʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʽ ʣʽʧʦʩʦʤ ʟʥʘʯʥʦ ʨʽʟʥʷʪʴʩʷ (ʪʘʙʣ.1.2).  

ʆʩʢʽʣʴʢʠ ʦʨʛʘʥʽʟʤ ʨʦʟʧʽʟʥʘʻ ʣʽʧʦʩʦʤʠ, ʚʽʥ ʥʝ ʩʪʚʦʨʶʻ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʘ 

ʥʘʪʦʤʽʩʪʴ ʧʨʠʡʤʘʻ ʾʭ ʫ ʢʣʽʪʠʥʠ, ʜʝ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ. ʄʝʪʦʶ 

ʩʪʚʦʨʝʥʥʷ  ʣʽʧʦʩʦʤʘʣʴʥʠʭ ʜʦʙʘʚʦʢ  ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʷʢ ʢʨʘʱʠʭ ʩʠʩʪʝʤ ʜʦʩʪʘʚʢʠ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʣʽʢʽʚ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʘʢʪʠʚʥʽ ʤʦʣʝʢʫʣʠ ʜʦ ʧʦʪʨʽʙʥʦʛʦ 

ʧʫʥʢʪʫ ʧʨʠʟʥʘʯʝʥʥʷ  [21, 33, 162]. 

ɼʦʩʷʛʥʝʥʥʷ ʚ ʨʦʟʨʦʙʮʽ ʣʽʧʦʩʦʤ ʚʝʜʫʪʴ ʜʦ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʱʦʜʦ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʜʦʩʪʘʚʢʠ ʥʦʚʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʥʘʧʨʠʢʣʘʜ, 

ʘʥʪʠʩʝʥʩʦʚʠʭ ʦʣʽʛʦʥʫʢʣʝʦʪʠʜʽʚ, ʢʣʦʥʦʚʘʥʠʭ ʛʝʥʽʚ ʽ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʙʽʣʢʽʚ. ɺ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʢʦʥʩʝʨʚʘʪʠʚʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʫ ʣʽʧʦʩʦʤʘʭ, ʱʦ ʯʘʩʪʦ 

ʈʠʩ.1.5. ʂʘʪʝʛʦʨʽʾ ʪʘ ʩʪʨʫʢʪʫʨʠ ʣʽʧʦʩʦʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʦʩʪʘʚʢʠ ʣʽʢʽʚ [162]: 

(a) ï ʩʪʨʫʢʪʫʨʥʘ ʽʣʶʩʪʨʘʮʽʷ ʩʢʣʘʜʫ ʣʽʧʦʩʦʤ (ʨʦʟʤʽʨ ʪʠʧʦʚʦʛʦ ʬʦʩʬʦʣʽʧʽʜʥʦʛʦ ʧʦʜʚʽʡʥʦʛʦ 

ʰʘʨʫ ʩʪʘʥʦʚʠʪʴ 4,5 ʥʤ, ʱʦ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ, ʥʽʞ ʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʦʜʥʦʛʦ ʷʜʨʘ); (b) ï 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʣʽʧʦʩʦʤʘʣʴʥʠʭ ʚʝʟʠʢʫʣ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʧʣʘʩʪʠʥʯʘʩʪʦʩʪʽ/ʢʦʤʧʘʨʪʤʝʥʪʫ ʪʘ 

ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ; (c) ï ʨʦʟʤʽʨ ʽ ʧʣʘʩʪʠʥʯʘʩʪʽʩʪʴ ʨʽʟʥʠʭ ʪʠʧʽʚ ʣʽʧʦʩʦʤ; (d, e) ï 

ʢʨʽʦʪʨʘʥʩʤʽʩʽʡʥʘ ʝʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ; (f, g) ï ʝʣʝʢʪʨʦʥʥʽ ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʾ ʯʘʩʪʠʥʦʢ 

DepoFoam TM  ̔ ʟ ʪʠʧʦʚʠʤ ʜʽʘʤʝʪʨʦʤ 1ï100 ʤʢʤ  ʽ MLVs ʽʟ ʪʠʧʦʚʠʤ ʜʽʘʤʝʪʨʦʤ 0,2ï5 ʤʢʤ. 
 



49 
 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ/ʘʙʦ ʟʥʠʞʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ 

ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ [59].  

ʊʘʙʣʠʮʷ 1.2  

ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʣʽʧʦʩʦʤ [162] 

ʇʝʨʝʚʘʛʠ ʣʽʧʦʩʦʤ ʅʝʜʦʣʽʢʠ ʣʽʧʦʩʦʤ 

ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ 

ʽʥʜʝʢʩʫ ʧʨʝʧʘʨʘʪʽʚ 
ʅʠʟʴʢʘ ʨʦʟʯʠʥʥʽʩʪʴ 

ʇʽʜʚʠʱʝʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʣʽʧʦʩʦʤ ʟʘʚʜʷʢʠ 

ʽʥʢʘʧʩʫʣʷʮʽʾ 

ʂʦʨʦʪʢʠʡ ʧʝʨʽʦʜ 

ʥʘʧʽʚʚʠʚʝʜʝʥʥʷ 

ʃʽʧʦʩʦʤʠ ʻ ʥʝʪʦʢʩʠʯʥʠʤʠ, ʛʥʫʯʢʠʤʠ, 

ʙʽʦʩʫʤʽʩʥʠʤʠ, ʧʦʚʥʽʩʪʶ ʙʽʦʨʦʟʢʣʘʜʥʠʤʠ ʪʘ 

ʥʝʽʤʫʥʦʛʝʥʥʠʤʠ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʪʘ 

ʥʝʩʠʩʪʝʤʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ɯʥʦʜʽ ʬʦʩʬʦʣʽʧʽʜ 

ʧʽʜʜʘʻʪʴʩʷ ʨʝʘʢʮʽʾ 

ʦʢʠʩʣʝʥʥʷ ʽ ʛʽʜʨʦʣʽʟʫ 

ʃʽʧʦʩʦʤʠ ʟʥʠʞʫʶʪʴ ʪʦʢʩʠʯʥʽʩʪʴ 

ʽʥʢʘʧʩʫʣʴʦʚʘʥʦʛʦ ʘʛʝʥʪʘ 

ɺʠʪʽʢ ʽ ʟʣʠʪʪʷ 

ʽʥʢʘʧʩʫʣʴʦʚʘʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ/ʤʦʣʝʢʫʣ 

ɼʦʧʦʤʘʛʘʶʪʴ ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʪʦʢʩʠʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʯʫʪʣʠʚʽ ʪʢʘʥʠʥʠ 
ɺʠʩʦʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ  

ɽʬʝʢʪ ʫʥʠʢʥʝʥʥʷ ʩʘʡʪʫ ʪʘ ʛʥʫʯʢʽʩʪʴ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʩʘʡʪ-ʩʧʝʮʠʬʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʥʘʮʽʣʶʚʘʥʥʷ 

ʄʝʥʰʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

  

ʃʽʧʦʩʦʤʠ ʚʥʝʩʣʠ ʚʘʞʣʠʚʫ ʘʣʴʪʝʨʥʘʪʠʚʫ ʚ ʜʦʩʪʘʚʢʫ ʣʽʧʽʜʽʚ. ʇʨʝʧʘʨʘʪ, 

ʟʘʚʘʥʪʘʞʝʥʠʡ ʫ ʣʽʧʦʩʦʤʫ, ʟʘʭʠʱʝʥʠʡ ʚʽʜ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʚʧʣʠʚʽʚ, ʪʘʢʠʭ ʷʢ 

ʬʝʨʤʝʥʪʘʪʠʚʥʘ ʜʝʛʨʘʜʘʮʽʷ, ʭʽʤʽʯʥʘ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʘ ʽʥʘʢʪʠʚʘʮʽʷ ʪʘ ʰʚʠʜʢʝ 

ʦʯʠʱʝʥʥʷ ʧʣʘʟʤʠ, ʱʦ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʪʘ ʧʦʜʦʚʞʝʥʥʶ ʡʦʛʦ ʜʽʾ. ʆʩʢʽʣʴʢʠ 

ʧʨʝʧʘʨʘʪ ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʣʽʧʦʩʦʤʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʥʽʤʽʟʘʮʽʷ ʡʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʟʜʦʨʦʚʫ ʪʢʘʥʠʥʫ, ʟʤʝʥʰʝʥʥʷ ʥʝʙʘʞʘʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʡʦʛʦ 

ʚʽʣʴʥʦʶ ʬʦʨʤʦʶ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʽʧʦʩʦʤʠ ʧʦʟʙʘʚʣʝʥʽ ʘʥʪʠʛʝʥʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ʆʪʞʝ, ʾʭʥʽʡ çʚʘʥʪʘʞè ʥʘʜʽʡʥʦ ʧʨʠʭʦʚʘʥʠʡ ʚʽʜ ʢʦʥʪʘʢʪʫ ʟ ʽʤʫʥʥʦʶ 

ʩʠʩʪʝʤʦʶ, ʱʦ  ʥʝ ʚʠʢʣʠʢʘʻ ʘʥʪʠʛʝʥʥʫ ʩʪʠʤʫʣʷʮʽʶ [21].  

ɿʘʚʘʥʪʘʞʝʥʥʷ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʘʙʦ ʧʘʩʠʚʥʦ (ʪʦʙʪʦ 

ʣʽʢʘʨʩʴʢʠʡ ʟʘʩʽʙ ʽʥʢʘʧʩʫʣʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʫʪʚʦʨʝʥʥʷ ʣʽʧʦʩʦʤ), ʘʙʦ ʘʢʪʠʚʥʦ (ʪʦʙʪʦ 

ʧʽʩʣʷ ʫʪʚʦʨʝʥʥʷ ʣʽʧʦʩʦʤ). ɻʽʜʨʦʬʦʙʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʥʘʧʨʠʢʣʘʜ ʘʤʬʦʪʝʨʠʮʠʥ 
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B, ʪʘʢʩʦʣ ʘʙʦ ʘʥʘʤʽʮʠʥ, ʤʦʞʫʪʴ ʙʫʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʙ'ʻʜʥʘʥʽ ʚ ʣʽʧʦʩʦʤʠ ʧʽʜ ʯʘʩ 

ʫʪʚʦʨʝʥʥʷ ʚʝʟʠʢʫʣ, ʽ ʢʽʣʴʢʽʩʪʴ ʧʦʛʣʠʥʘʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ ʨʝʛʫʣʶʻʪʴʩʷ ʚʟʘʻʤʦʜʽʻʶ 

ʤʽʞ ʣʽʢʘʤʠ ʪʘ ʣʽʧʽʜʘʤʠ. ɼʦʩʠʪʴ ʯʘʩʪʦ ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʭʦʧʣʝʥʥʷ, ʘʣʝ ʨʝʟʫʣʴʪʘʪ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʯʠʥʥʦʩʪʽ ʧʨʝʧʘʨʘʪʫ ʚ ʤʝʤʙʨʘʥʽ 

ʣʽʧʦʩʦʤʠ. ʇʘʩʠʚʥʘ ʽʥʢʘʧʩʫʣʷʮʽʷ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʟʜʘʪʥʦʩʪʽ ʣʽʧʦʩʦʤ ʫʣʦʚʣʶʚʘʪʠ ʚʦʜʥʠʡ ʙʫʬʝʨ, ʱʦ ʤʽʩʪʠʪʴ ʨʦʟʯʠʥʝʥʫ ʣʽʢʘʨʩʴʢʫ 

ʨʝʯʦʚʠʥʫ ʧʽʜ ʯʘʩ ʫʪʚʦʨʝʥʥʷ ʚʝʟʠʢʫʣ [59, 116, 216]. 

 

1.6.  ʃʽʧʦʩʦʤʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ 

 

ɽʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪ ï ʮʝ ʩʠʥʪʝʪʠʯʥʘ ʩʫʣʴʬʫʨʦʦʨʛʘʥʽʯʥʘ ʩʧʦʣʫʢʘ, ʷʢʘ 

ʥʘʣʝʞʠʪʴ ʜʦ ʢʣʘʩʫ ʪʽʦʩʫʣʴʬʦʥʘʪʽʚ. ɺʦʥʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʧʨʠʨʦʜʥʠʭ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʯʘʩʥʠʢʫ, ʮʠʙʫʣʽ, ʮʚʽʪʥʽʡ ʢʘʧʫʩʪʽ ʪʘ ʙʨʦʢʦʣʽ. 

ʉʠʥʪʝʪʠʯʥʽ ʪʽʦʩʫʣʴʬʦʥʘʪʠ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʽ, ʥʽʞ ʥʘʪʫʨʘʣʴʥʽ ʘʥʘʣʦʛʠ, ʤʘʶʪʴ 

ʰʠʨʰʠʡ ʩʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʜʦʩʠʪʴ ʥʠʟʴʢʫ ʪʦʢʩʠʯʥʽʩʪʴ [169]. 

ɽʩʪʝʨʠ ʪʽʦʩʫʣʴʬʦʢʠʩʣʦʪ ʜʝʤʦʥʩʪʨʫʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. ɺʦʥʠ ʝʬʝʢʪʠʚʥʽ ʧʨʦʪʠ ʨʽʟʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʦʢʨʝʤʘ ʙʘʢʪʝʨʽʡ ʪʘ 

ʛʨʠʙʽʚ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʨʦʪʠʟʘʧʘʣʴʥʦʶ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʪʘ ʮʠʪʦʪʦʢʩʠʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ [65, 83, 167, 181, 183, 226, 230]. ɿʘʚʜʷʢʠ ʮʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʩʠʥʪʝʟʦʚʘʥʽ 

ʝʩʪʝʨʠ ʪʽʦʩʫʣʴʬʦʢʠʩʣʦʪ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʝʬʝʢʪʠʚʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʩʦʙʽʚ. ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʧʦʣʫʢ 

ʪʽʦʩʫʣʴʬʦʥʘʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ʻ ʾʭ ʟʜʘʪʥʽʩʪʴ ʟʥʠʞʫʚʘʪʠ ʨʽʚʝʥʴ ʣʽʧʽʜʽʚ ʫ ʢʨʦʚʽ [154].  

ɼʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ɽʊʉ ʧʦʢʘʟʘʣʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʥʪʠʤʽʢʨʦʙʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. ɺʽʥ ʘʢʪʠʚʥʠʡ ʥʝ ʪʽʣʴʢʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʽʢʨʦʤʽʮʝʪʽʚ, ʜʨʽʞʜʞʦʚʠʭ 

ʢʫʣʴʪʫʨ, ʘʣʝ ʽ ʜʦ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʽ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ, ʚʢʣʶʯʘʶʯʠ 

ʧʘʪʦʛʝʥʥʽ, ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʽ ʪʘ ʬʽʪʦʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ [165].  

ʃʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʯʝʨʝʟ ʧʦʷʚʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʟʙʫʜʥʠʢʽʚ, 

ʩʪʽʡʢʠʭ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʩʪʘʻ ʜʝʜʘʣʽ ʩʢʣʘʜʥʽʰʠʤ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ 

ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ ʤʦʣʦʯʥʦʾ ʛʘʣʫʟʽ, ʷʢʘ ʚʠʤʘʛʘʻ ʧʦʰʫʢ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ, ʝʬʝʢʪʠʚʥʽʩʪʶ ʪʘ ʰʚʠʜʢʽʩʪʶ ʜʽʾ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʝʨʘʪʠʚʥʝ ʣʽʢʫʚʘʥʥʷ ʧʦʛʦʣʽʚôʷ. 

ʇʨʠʨʦʜʥʽ ʩʫʣʴʬʦʥʘʪʠ ʽ ʪʽʦʩʫʣʴʬʦʥʘʪʠ, ʦʪʨʠʤʘʥʽ ʟ ʨʦʩʣʠʥ ʨʦʜʫ Allium, ʤʦʞʫʪʴ 
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ʩʣʫʛʫʚʘʪʠ ʷʢ ʟʘʤʽʥʥʠʢʠ ʘʥʪʠʙʽʦʪʠʢʽʚ. ʉʝʨʝʜ ʥʠʭ ʧʨʦʧʽʣʧʨʦʧʘʥ ʪʽʦʩʫʣʴʬʦʥʘʪ 

(ʈTSO) ʚʠʷʚʠʣʠʩʷ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

(ʨʠʩ.1.6).  

ʈTSO ʤʘʻ ʤʽʥʽʤʘʣʴʥʽ ʥʝʙʘʞʘʥʽ ʝʬʝʢʪʠ, ʪʘʢʽ ʷʢ ʧʦʷʚʘ ʥʝʪʠʧʦʚʦʛʦ ʟʘʧʘʭʫ ʚ 

ʤʦʣʦʮʽ, ʬʘʢʪʦʨ, ʷʢʠʡ ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʣʫʢ, 

ʚʠʜʽʣʝʥʠʭ ʟ ʯʘʩʥʠʢʫ ʘʙʦ ʮʠʙʫʣʽ. [54]. ɺʽʥ ʧʨʦʷʚʣʷʻ ʧʨʦʪʠʤʽʢʨʦʙʥʽ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, ʤʝʪʘʙʦʣʽʯʥʽ, ʧʨʦʙʽʦʪʠʯʥʽ, ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʪʘ ʧʨʦʪʠʧʫʭʣʠʥʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ [268]. ʆʜʥʘʢ, ʮʝ ʣʝʪʢʘ ʩʧʦʣʫʢʘ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʾ ʰʠʨʦʢʝ ʧʨʘʢʪʠʯʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʇʨʦʚʝʜʝʥʦ ʧʦʰʫʢ ʥʝ ʤʝʥʰ ʜʽʻʚʦʾ ʘʣʝ ʙʽʣʴʰ ʟʨʫʯʥʦʾ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʙʩʪʘʥʮʽʾ ʩʝʨʝʜ ʩʠʥʪʝʪʠʯʥʠʭ ʪʽʦʩʫʣʴʬʦʥʘʪʽʚ, ʷʢʽ ʪʝʞ ʻ 

ʤʘʣʦʪʦʢʩʠʯʥʠʤʠ ʪʘ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ. ʗʢ ʨʝʘʛʝʥʪ ʜʣʷ 

ʦʨʛʘʥʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʪʽʦʩʫʣʴʬʦʥʘʪʠ ʦʩʦʙʣʠʚʦ ʮʽʢʘʚʽ ʟ ʦʛʣʷʜʫ ʥʘ ʾʭ ʟʜʘʪʥʽʩʪʴ 

ʨʝʘʛʫʚʘʪʠ ʟ ʥʫʢʣʝʦʬʽʣʘʤʠ, ʝʣʝʢʪʨʦʬʽʣʘʤʠ ʪʘ ʨʘʜʠʢʘʣʘʤʠ [172].  

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ, ʱʦʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ, ʧʨʦʪʠʛʨʠʙʢʦʚʦʾ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ, ʘʥʪʠʚʽʨʫʩʥʦʾ, ʘʥʪʠʪʨʦʤʙʦʪʠʯʥʦʾ, ʧʨʦʪʠʧʘʨʘʟʠʪʘʨʥʦʾ ʜʽʾ ʪʘ 

ʙʝʟʧʝʯʥʦʩʪʽ ʩʠʥʪʝʪʠʯʥʠʭ ʪʽʦʩʫʣʴʬʦʥʘʪʽʚ ʜʦʟʚʦʣʷʻ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʫ ʩʫʙʩʪʘʥʮʽʶ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ [119, 

166, 183].  

ʈʠʩ. 1.6. ʌʦʨʤʫʣʠ ʪʽʦʩʫʣʴʬʦʥʘʪʥʠʭ ʩʫʙʩʪʘʥʮʽʡ 
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ʅʘ ʢʘʬʝʜʨʽ ʪʝʭʥʦʣʦʛʽʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʬʘʨʤʘʮʽʾ ʪʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʥʘ ʦʩʥʦʚʽ 

ʩʦʣʝʡ ʪʽʦʩʫʣʴʬʦʢʠʩʣʦʪ ʩʠʥʪʝʟʦʚʘʥʦ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪ (ɽʊʉ, S-ʝʪʠʣ 4-

ʘʤʽʥʦʙʝʥʟʦʣʩʫʣʴʬʦʥʦʪʽʦʘʪ, S-ʝʪʠʣʦʚʠʡ ʝʬʽʨ 4-ʘʤʽʥʦʙʝʥʟʦʣʪʽʦʩʫʣʴʬʦʢʠʩʣʦʪʠ) 

ʷʢ ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʦʛ ʨʷʜʫ ʬʽʪʦʥʮʠʜʽʚ [168, 268]. 

 

1.7. ɺʠʩʥʦʚʢʠ ʟ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ 

 

ʏʠʩʣʝʥʥʽ ʣʽʪʝʨʘʪʫʨʥ̔  ʜʞʝʨʝʣʘ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʘʩʪʠʪ ʢʦʨʽʚ ʻ ʧʨʠʯʠʥʦʶ 

ʟʥʘʯʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ ʫ ʤʦʣʦʯʥʽʡ ʩʬʝʨʽ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʟʥʽ ʦʮʽʥʢʠ 

ʟʙʠʪʢʦʚʦʩʪʽ. ɿʦʢʨʝʤʘ, ʤʘʩʪʠʪ, ʧʝʨʝʚʘʞʥʦ ʩʧʨʠʯʠʥʝʥʠʡ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʽʥʬʝʢʮʽʻʶ 

ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʻ ʦʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʘʢʫʰʝʨʩʴʢʦʾ ʧʘʪʦʣʦʛʽʾ ʤʦʣʦʯʥʠʭ ʢʦʨʽʚ, 

ʷʢʘ, ʟʘ ʦʮʽʥʢʘʤʠ, ʢʦʰʪʫʻ ʩʚʽʪʦʚʽʡ ʤʦʣʦʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 16 ï 26 ʤʽʣʴʷʨʜʽʚ ʻʚʨʦ 

ʥʘ ʨʽʢ, ʚʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʩʚʽʪʦʚʝ ʧʦʛʦʣʽʚôʷ ʤʦʣʦʯʥʠʭ ʢʦʨʽʚ ʩʪʘʥʦʚʠʪʴ 271 

ʤʽʣʴʡʦʥ ʛʦʣʽʚ [187]. 

ɺʠʢʦʥʘʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʜʦʩʠʪʴ ʛʝʪʝʨʦʛʝʥʥʫ ʢʘʨʪʠʥʫ ʱʦʜʦ ʝʪʽʦʣʦʛʽʾ 

ʤʘʩʪʠʪʫ ʢʦʨʽʚ. ɹʽʣʴʰʝ ʦʜʥʽʻʾ ʪʨʝʪʠʥʠ ʚʩʽʭ ʤʦʣʦʯʥʠʭ ʢʦʨʽʚ ʤʘʶʪʴ ʩʪʘʬʽʣʦʢʦʢʦʚʫ 

ʽʥʬʝʢʮʽʶ. Staphylococcus aureus ̒  ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʜʽʣʝʥʠʤ ʧʘʪʦʛʝʥʦʤ, ʟʘ ʥʠʤ 

ʡʜʫʪʴ Streptococcus uberis, Streptococcus dysgalactiae ʪʘ Escherichia coli [108, 227, 

241].  

ɺʘʛʦʤʫ ʨʦʣʴ ʚ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʤʘʩʪʠʪʽ ʢʦʨʽʚ ʚʽʜʽʛʨʘʶʪʴ 

ʤʝʭʘʥʽʟʤʠ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʧʨʠʨʦʜʥʴʦʛʦ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʩʠʩʪʝʤʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ [10, 77,  93, 118, 193].  

ɸʥʪʠʙʽʦʪʠʢʦʪʝʨʘʧʽʷ, ʷʢ ʦʩʥʦʚʥʠʡ ʥʘʧʨʷʤʦʢ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʽʚ, ʟ ʧʦʷʚʦ  ʁ

ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ ʽ ʤʦʞʣʠʚʦʩʪ ʁ ʧʦʰʠʨʝʥʥʷ ʩʪʽʡʢʠʭ ʬʦʨʤ ʥʘ 

ʧʘʪʦʛʝʥʠ, ʱʦ ʚʨʘʞʘʶʪʴ ʣʶʜʝʡ, ʚʠʢʣʠʢʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ, ʷʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʚʘʨʽʘʥʪʽʚ ʣʽʢʫʚʘʥʥʷ, ʪʘʢ ʽ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ  [60, 84, 134, 203]. 

ɺ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʚʧʣʠʚ 

ʣʽʧʦʩʦʤʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʥʘ ʟʤʽʥʫ ʙʽʦʭʽʤʽʯʥʦʛʦ 
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ʧʨʦʬʽʣʶ ʢʨʦʚʽ, ʢʦʤʧʦʥʝʥʪʠ ʷʢʦʛʦ ʧʨʠʡʤʘʶʪʴ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʥʝʡʪʨʘʣʽʟʘʮʽʾ 

ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʧʘʪʦʛʝʥʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ 

ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ̔ ʢʣʽʪʠʥʥʠʡ ʪʘ ʛʫʤʦʨʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ.   

ʅʘ ʩʴʦʛʦʜʥʽ ʜʦʚʝʜʝʥʦ ʛʝʥʝʪʠʯʥʫ ʦʙʫʤʦʚʣʝʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ 

ʟʘʧʘʣʝʥʽ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ɼʦ ʛʝʥʽʚ-ʢʘʥʜʠʜʘʪʽʚ ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ 

ʥʘʣʝʞʘʪʴ ʘʣʝʣʽ ʛʝʥʘ BoLA-DRB3. ɺ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʦʩʣʽʜʞʝʥʥʷʤ ʟʚôʷʟʢʫ 

ʤʽʞ ʘʣʝʣʷʤʠ ʛʝʥʘ BoLA-DRB3 ̔ ʩʦʤʘʪʠʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʤʦʣʦʢʘ, ʷʢ 

ʬʝʥʦʪʠʧʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʟʜʦʨʦʚôʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʧʨʠʩʚʷʯʝʥʦ ʤʘʣʦ ʫʚʘʛʠ.  

 ʅʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʨʽʰʝʥʥʷ ʦʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʤʘʩʪʠʪʘʤʠ. ʅʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ, ʦʪʨʠʤʘʥʠʭ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʨʦʙʦʪʠ, ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʠʷʚʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʩʥʦʚʢʠ 

ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʪʘ ʩʫʙʢʣʽʥʽʯʥʦʾ ʬʦʨʤ 

ʤʘʩʪʠʪʽʚ. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ  

 

2.1. ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ  

 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʫʚʘʣʘʩʴ ʚʧʨʦʜʦʚʞ 2020ï2023 ʨ.ʨ. ʥʘ ʢʘʬʝʜʨʽ 

ʛʽʛʽʻʥʠ ʪʚʘʨʠʥ ʪʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʥʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʅʘʮʽʦʥʘʣʴʥʦʾ 

ʧʦʣʽʮʽʾ ʋʢʨʘʾʥʠ ɿʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè, ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ ʽʤʫʥʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʙʽʦʣʦʛʽʾ ʪʚʘʨʠʥ ʅɸɸʅ ʪʘ ʚ ʣʘʙʦʨʘʪʦʨʽʾ 

ʛʝʥʝʪʠʢʠ ɯʥʩʪʠʪʫʪʫ ʨʦʟʚʝʜʝʥʥʷ ʽ ʛʝʥʝʪʠʢʠ ʪʚʘʨʠʥ ʽʤ. ʄ.ɺ. ɿʫʙʮʷ ʅɸɸʅ. 

ɺʠʨʦʙʥʠʯʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʫ ʬʝʨʤʝʨʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

çʇʦʜʽʣʴʩʴʢʘ ʤʘʨʢʘè ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʪʘ ʊʆɺ ʅɺɸ çʇʝʨʣʠʥʘ 

ʇʦʜʽʣʣʷè ʐʝʧʝʪʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʠ ʢʦʨʦʚʠ ʋʢʨʘʾʥʩʴʢʦʾ ʯʦʨʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʪʘ ʛʦʣʰʪʠʥʩʴʢʦʾ ʧʦʨʜ̔. 

ɿʘ ʩʭʝʤʦ  ʁ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ ʚʠʢʦʥʘʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ (ʨʠʩ.2.1). 

ʅʘ ʧʝʨʰʦʤʫ ʢʣʽʥʽʢʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʤʫ ʝʪʘʧʽ ʚʠʚʯʘʣʠ ʧʦʰʠʨʝʥʥʷ, ʬʦʨʤʠ ʪʘ 

ʧʝʨʝʙʽʛ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʫ ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʨʝʛʽʦʥʽ ʪʘ ʚ ʜʦʩʣʽʜʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʽ 

ʙʘʢʪʝʨʽʘʣʴʥʫ ʝʪʽʦʣʦʛʽʶ ʢʣʽʥʽʯʥʦʛʦ ʪʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʢʦʨʽʚ. ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʫ ʍʤʝʣʴʥʠʮʴʢʽʡ ʨʝˇʽʦʥʘʨʥʽʡ ʜʝʨʞʘʚʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʪʘ ʫ 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʽʡ ʨʘʡʦʥʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ɼʝʨʞʧʨʦʜʩʧʦʞʠʚʩʣʫʞʙʠ.  

ɼʣʷ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʥʦʚʥʠʭ ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʟʙʫʜʥʠʢʽʚ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʙʽʦʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ (ʩʝʢʨʝʪ ʟ ʭʚʦʨʦʾ ʯʚʝʨʪʽ 

ʚʠʤôʷ) ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʚ ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚʘʭ ʫ ʩʪʝʨʠʣʴʥʽ ʧʣʷʰʢʠ ʽʟ ʛʚʠʥʪʦʚʦʶ 

ʢʨʠʰʢʦʶ. ʇʨʠ ʩʫʙʢʣʽʥʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʩʪʝʨʠʣʴʥʽ ʧʣʷʰʢʠ ʽʟ 

ʛʚʠʥʪʦʚʦʶ ʢʨʠʰʢʦʶ ʚʽʜʙʠʨʘʣʠ ʘʣʴʚʝʦʣʷʨʥʝ ʤʦʣʦʢʦ ʥʘʧʨʠʢʽʥʮʽ ʜʦʾʥʥʷ. ʇʨʠ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʞʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ: 

ʞʦʚʪʢʦʚʦ-ʩʦʣʴʦʚʠʡ ʘʛʘʨ ʪʘ BD Baird-Parker Agar (HiMedia, ɯʥʜʽʷ) ʜʣʷ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ  ʩʪʘʬʽʣʦʢʦʢʽʚ; ʘʛʘʨ ɽʜʚʘʨʜʩʘ (Biolife Italiana S.r.l.) ̔  5%  ʢʨʦʚôʷʥʦ-

ʩʦʣʴʦʚʠʡ ʘʛʘʨ ï ʜʣʷ ʩʪʨʝʧʪʦʢʦʢʽʚ; ʩʝʨʝʜʦʚʠʱʘ ɽʥʜʦ, ʃʝʚʽʥʘ (ʌʘʨʤʘʢʪʠʚ) ï ʜʣʷ  
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ʝʥʪʝʨʦʙʘʢʪʝʨʽʡ ʪʘ  Pseudomonas Isolation Agar (HiMedia) ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʩʠʥʴʦʛʥʽʡʥʦʾ ʧʘʣʠʯʢʠ.  

 ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37ÁC, ʘ 

ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʽʜʣʷʛʘʣʠ ʦʮʽʥʮʽ ʯʝʨʝʟ 1 ï 2 ʜʦʙʠ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʙʫʣʘ 

ʧʦʣʝʛʰʝʥʘ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ 

ʦʭʦʧʣʶʶʪʴ ʤʦʨʬʦʣʦʛʽʯʥʽ, ʪʠʥʢʪʦʨʽʘʣʴʥʽ, ʢʫʣʴʪʫʨʘʣʴʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ.  

ʈʠʩ.2.1. ʉʭʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ 
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ɯʜʝʥʪʠʬʽʢʘʮʽ ̫ʧʽʜʪʚʝʨʜʞʫʚʘʣʘʩ ̫ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʥʠʢʘ ʟʘ ɹʝʨʜʞʽ.   

ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʯʫʪʣʠʚʽʩʪʴ ʽʟʦʣʷʪʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ 

ʜʠʩʢʦʚʦʾ ʜʠʬʫʟʽʾ in vitro ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʜʠʩʢʽʚ  [4]. 

ɸʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʜʦʩʣʽʜʞʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʫ ʜʠʬʫʟʽʾ ʚ ʘʛʘʨ (ʤʝʪʦʜ çʢʦʣʦʜʷʟʽʚè) ʚ ʫʤʦʚʘʭ in vitro ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 5 

ʤʫʟʝʡʥʠʭ ʰʪʘʤʽʚ ʪʝʩʪ-ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ: Staphylococcus aureus ɸʊʉʉ 25923 (F-49), 

Staphylococcus epidermidis 191, Klebsiella  pneumonie 43, Escherichia coli ATCC 

25922, Pseudomonas aeruginosa ATC 27853 (F-51). ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ 

ʨʦʟʯʠʥʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʠʤʝʢʩʠʜ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 0,1 ʛ/ʤʣ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʩʧʦʣʫʢʠ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʚ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ ʫʪʚʦʨʶʻʪʴʩʷ ʦʩʘʜ. ʇʦʜʘʣʴʰʽ 

ʨʦʟʚʝʜʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ, ʘ ʜʦʩʣʽʜʞʫʚʘʥʫ ʨʝʯʦʚʠʥʫ 

ʥʘʥʦʩʠʣʠ ʥʘ ʩʪʝʨʠʣʴʥʽ ʜʠʩʢʠ ʧʦ 0,02 ʤʣ. ʉʪʘʥʜʘʨʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʙʝʟʧʝʯʫʚʘʣʠ 

ʪʦʚʱʠʥʦʶ ʩʝʨʝʜʦʚʠʱʘ ʚ ʯʘʰʮʽ ʇʝʪʨʽ ʟ ʜʽʘʤʝʪʨʦʤ çʢʦʣʦʜʷʟʷè 6 ʤʤ. ɼʣʷ ʧʦʩʽʚʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʩʧʝʥʟʽʶ ʜʦʙʦʚʦʾ ʢʫʣʴʪʫʨʠ ʪʝʩʪ-ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ ʟ ʤʽʢʨʦʙʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ 0,5 ʟʘ Mc-Farland, ʷʢʝ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʥʩʠʪʦʤʝʪʨʫ 

DENSIMAT. ʇʽʩʣʷ ʧʦʩʽʚʫ ʩʫʩʧʝʥʟʽʾ ʪʝʩʪ-ʰʪʘʤʫ ʥʘ ʪʚʝʨʜʝ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ 

çʢʦʣʦʜʷʟʽè ʟʘʧʦʚʥʶʚʘʣʠ ʨʦʟʯʠʥʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʫʙʩʪʘʥʮʽʾ. ʏʘʰʢʠ ʇʝʪʨʽ 

ʧʦʤʽʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 37ÁC ʥʘ 24 ʛʦʜ. ʇʽʩʣʷ ʯʦʛʦ ʧʨʦʚʦʜʠʣʠ ʦʙʣʽʢ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʥʘʷʚʥʽʩʪʶ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʝʩʪ-ʰʪʘʤʽʚ, ʷʢʽ ʯʽʪʢʦ ʙʫʣʦ ʚʠʜʥʦ 

ʥʘʚʢʦʣʦ çʢʦʣʦʜʷʟʽʚè, ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʜʽʘʤʝʪʨʘ ʮʠʭ ʟʦʥ ʫ ʤʽʣʽʤʝʪʨʘʭ. ʄʫʟʝʡʥʽ 

ʰʪʘʤʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʜʽʘʤʝʪʨʽʚ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʜʦʩʣʽʜʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʥʘʚʢʦʣʦ ʣʫʥʢʠ, ʚʽʜʥʦʩʠʣʠ: ʜʦ ʯʫʪʣʠʚʠʭ (ʷʢʱʦ ʜʽʘʤʝʪʨ ʧʝʨʝʚʠʱʫʚʘʚ 25 ʤʤ), 

ʧʦʤʽʨʥʦ ʩʪʽʡʢʠʭ (15ï25 ʤʤ) ʘʙʦ ʤʘʣʦʯʫʪʣʠʚʠʭ (8ï14 ʤʤ) ʪʘ ʨʝʟʠʩʪʝʥʪʥʠʭ. 

ɼʨʫʛʠʡ ʝʪʘʧ ʢʣʽʥʽʢʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʚ ʫ ʚʠʢʦʥʘʥ ̔

ʜʚʦʭ  ʚʠʨʦʙʥʠʯʠʭ ʜʦʩʣʽʜʽʚ ʥʘ ʪʚʘʨʠʥʘʭ.  

ɼʦʩʣʽʜ 1. ʄʝʪʦʶ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʟ'ʷʩʫʚʘʪʠ ʚʧʣʠʚ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ ʥʘ ʢʣʽʪʠʥʥʠʡ ʪʘ ʛʫʤʦʨʘʣʴʥʠʡ ʽʤʫʥʽʪʝʪ, ʘ ʪʘʢʦʞ 

ʘʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʫ ʢʦʨʽʚ, ʫʨʘʞʝʥʠʭ ʢʘʪʘʨʘʣʴʥʠʤ 

ʤʘʩʪʠʪʦʤ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʝʧʘʨʘʪʫ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ 2 ʛʨʫʧʠ 

ʢʦʨʽʚ 2 ï 3 ʣʘʢʪʘʮʽʾ: ʢʦʥʪʨʦʣʴʥʘ ʽ ʜʦʩʣʽʜʥʘ, ʧʦ 7 ʪʚʘʨʠʥ ʫ ʢʦʞʥʽʡ. ɼʦ ʢʦʥʪʨʦʣʴʥʦ ʾ
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ʛʨʫʧʫ ʫʚʽʡʰʣʠ ʪʚʘʨʠʥʠ, ʷʢʽ ʚʚʘʞʘʣʠʩʷ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʤʠ, ʪʦʜʽ ʷʢ ʜʦʩʣʽʜʥʘ 

ʛʨʫʧʘ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʟ ʢʦʨʽʚ, ʚʽʜʽʙʨʘʥʠʭ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʟ ʜʽʘʛʥʦʟʦʤ 

ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ (ʪʘʙʣ.2.1). 

ʊʘʙʣʠʮʷ 2.1 

ɺʠʨʦʙʥʠʯʠʡ ʜʦʩʣʽʜ ˉ1  

ʌɻ çʇʦʜʽʣʴʩʴʢʘ ʤʘʨʢʘè ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʤʝʣʴʥʠʮʴʢʦʾ 

ʦʙʣʘʩʪʽ 

ʂʆʅʊʈʆʃʔʅɸ ɻʈʋʇɸ 

(n = 7) 

ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ, ʂʉʂ ʫ 

ʤʦʣʦʮʽ ʜʦ 200 ʪʠʩ. ʢʣ./ʩʤį 

ɼʆʉʃɯɼʅɸ ɻʈʋʇɸ 

(n = 7)  

ʪʚʘʨʠʥʠ ʽʟ ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ 

ʤʘʩʪʠʪʫ, ʢʽʣʴʢʽʩʪʴ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ 

ʤʦʣʦʮʽ ʧʦʥʘʜ 500 ʪʠʩ. ʢʣ./ʩʤį 

 ʣʽʧʦʩʦʤʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʽ ɽʊʉ 

(ʟ ʚʤʽʩʪʦʤ 1,25%) ʽ ʜʦʟʦʶ 0,04 ʤʣ/ʢʛ 

ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥʠ (ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʝ 

ʚʚʝʜʝʥʥʷ ʪʨʠʯʽ  ʟ ̔ʥʪʝʨʚʘʣʦʤ ʫ 24 ʛʦʜ.)  

ɿʘʙʽʨ ʢʨʦʚʽ ʟ ʷʨʝʤʥʦʾ ʚʝʥʠ: 

- ʧʝʨʰʠʡ ʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʣʷ ʛʨʫʧʠ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥʠ;  

- ʧʝʨʰʠʡ ʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʧʝʨʝʜ ʚʚʝʜʝʥʥʷʤ ʧʨʝʧʘʨʘʪʫ) ʥʘ 3-ʪʶ ʽ 7-ʤʫ 

ʜʦʙʠ ʜʣʷ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʢʦʨʽʚ ʟ ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ. 

 

ʂʦʨʦʚʘʤ ʜʦʩʣʽʜʥʦ ʾʛʨʫʧʠ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʪʨʠ ʽʥôʻʢʮʽʾ ʚʥʫʪʨʽʰʥʴʦʤôʷʟʝʚʦ  ʟ 

ʽʥʪʝʨʚʘʣʦʤ 24 ʛʦʜʠʥʠ. ɼʣʷ ʽʥôʻʢʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʽʧʦʩʦʤʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ ʥʘ 

ʦʩʥʦʚʽ ɽʊʉ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʜʦʟʠ, ʟʘʟʥʘʯʝʥʠʤʠ ʚ ʪʘʙʣ. 2.1. ʍʚʦʨʠʤ 

ʪʚʘʨʠʥʘʤ ʟʤʽʥʠʣʠ ʨʘʮʽʦʥ ʛʦʜʽʚʣʽ ï ʧʨʦʚʝʣʠ ʦʙʤʝʞʝʥʥʷ ʚʠʧʦʶʚʘʥʥʷ ʚʦʜʠ, 

ʦʙʤʝʞʠʣʠ ʢʦʥʮʝʥʪʨʦʚʘʥʽ ʢʦʨʤʘ, ʚ ʨʘʮʽʦʥ ʚʢʣʶʯʠʣʠ ʩʽʥʦ  ʟ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʠʭ ʪʨʘʚ.  

ʊʘʢʦʞ, ʢʦʨʦʚʠ ʙʫʣʠ ʧʝʨʝʚʝʜʝʥʽ  ʥʘ ʨʫʯʥʝ ʜʦʾʥʥʷ, ʪʚʘʨʠʥʘʤ ʧʨʦʚʦʜʠʣʠ 

ʤʘʩʘʞ ʚʠʤôʷ ʟʚʝʨʭʫ ʜʦʥʠʟʫ. ɿʘ 5- 10 ʭʚʠʣʠʥ ʜʦ ʜʦʾʥʥʷ ʚʚʦʜʠʣʠ 50 ʆɼ ʜʽʾ 

ʦʢʩʠʪʦʮʠʥʫ ʚ/ʤ. ʂʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʢʦʨʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʩʭʝʤʦʶ, ʱʦ ʚʢʣʶʯʘʻ ʦʛʣʷʜ, ʧʘʣʴʧʘʮʽʶ ʚʠʤôʷ, ʟʚʝʨʪʘʶʯʠ ʫʚʘʛʫ ʥʘ ʨʦʟʤʽʨ, 

ʢʦʥʩʠʩʪʝʥʮʽʶ ʪʘ ʩʠʤʝʪʨʠʯʥʽʩʪʴ ʯʚʝʨʪʝʡ ʚʠʤôʷ, ʙʦʣʶʯʽʩʪʴ, ʤʽʩʮʝʚʫ ʪʝʤʧʝʨʘʪʫʨʫ. 

ʇʽʜ ʯʘʩ ʧʨʦʙʥʦʛʦ ʟʜʦʶʚʘʥʥʷ ʚʨʘʭʦʚʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʽ ʭʘʨʘʢʪʝʨ ʚʠʜʦʻʥʦʛʦ 

ʩʝʢʨʝʪʫ. ʅʘʷʚʥʽʩʪʴ ʟʘʧʘʣʝʥʥʷ ʚ ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʥʘ ʧʽʜʩʪʘʚʽ 
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ʥʘʷʚʥʦʩʪʽ ʭʚʦʨʦʙʣʠʚʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʷ ʤʽʩʮʝʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʟʤʽʥ ʢʦʥʩʠʩʪʝʥʮʽʾ ʽ 

ʢʦʣʴʦʨʫ ʩʝʢʨʝʪʫ ʚʠʤôʷ, ʘ ʪʘʢʦʞ ʧʦʟʠʪʠʚʥʠʭ ʨʝʘʢʮʽʡ ʝʢʩʧʨʝʩ-ʪʝʩʪʫ ʥʘ ʚʤʽʩʪ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʩʠʨʦʤʫ ʤʦʣʦʮʽ, ʪʘ ʧʨʦʙʠ ʚʽʜʩʪʦʶʚʘʥʥʷ ʚ ʥʴʦʤʫ. 

ɼʣʷ ʙʽʦʭʽʤʽʯʥʠʭ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠ ʟʘʙʽʨ ʢʨʦʚʽ ʫ ʢʦʨʽʚ 

ʟʘ ʜʦʙʫ ʜʦ ʚʚʝʜʝʥʥʷ, ʘ ʪʘʢʦʞ ʥʘ ʪʨʝʪʶ ʪʘ ʩʴʦʤʫ ʜʦʙʫ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʝʧʘʨʘʪʫ.  

ɼʦʩʣʽʜ 2. ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟ'ʷʩʫʚʘʪʠ ʚʧʣʠʚ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʙʘʟʽ ETʉ ʥʘ ʤʝʪʘʙʦʣʽʯʥʠʡ ʛʦʤʝʦʩʪʘʟ ʢʦʨʽʚ ʟ 

ʩʫʙʢʣʽʥʽʯʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ. 

ɺʠʨʦʙʥʠʯʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʥʘ ʜʽʡʥʠʭ ʢʦʨʦʚʘʭ 2 ʽ 3 ʣʘʢʪʘʮʽʾ, ʷʢʽ ʙʫʣʠ 

ʨʦʟʜʽʣʝʥʽ ʥʘ ʢʦʥʪʨʦʣʴʥʫ (ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ) ʪʘ ʜʦʩʣʽʜʥʫ ʛʨʫʧʠ (ʟ ʦʟʥʘʢʘʤʠ 

ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ) ʧʦ 5 ʪʚʘʨʠʥ ʫ ʢʦʞʥʽʡ, ʧʨʦʚʦʜʠʣʠ ʚ ʊʆɺ ʅɺɸ çʇʝʨʣʠʥʘ 

ʇʦʜʽʣʣʷè ʐʝʧʝʪʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ.  

ɼʽʘʛʥʦʩʪʠʢʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ ʟʘʟʚʠʯʘʡ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ Kenotest CID LINES N. V., ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʜʦʾʥʥʷ. ʇʨʦʮʝʜʫʨʘ Kenotest ʟʘʩʥʦʚʘʥʘ ʥʘ ʤʝʪʦʜʽ CMT (ʂʘʣʽʬʦʨʥʽʡʩʴʢʠʡ ʪʝʩʪ ʥʘ 

ʤʘʩʪʠʪ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʾ ʪʝʩʪʦʚʦʾ ʧʣʘʩʪʠʥʠ. ʊʦʯʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ 

ʧʽʜʪʚʝʨʜʞʫʚʘʣʘʩʷ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤ ʘʥʘʣʽʟʦʤ. ʂʽʣʴʢʽʩʪʴ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ 

ʟʨʘʟʢʘʭ ʤʦʣʦʢʘ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʘʪʦʨʘ LACTOSCAN SCC 

COMPACT. ɼʣʷ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʙʠʨʘʣʠ ʟʨʘʟʢʠ ʤʦʣʦʢʘ ʟ ʂʉʂ 

Ó 800 ʪʠʩ. ʢʣ./ʩʤį. ʇʘʪʦʛʝʥʥʽ ʪʘ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʙʫʣʠ ʚʠʜʽʣʝʥʽ 

ʪʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʽʟ ʧʨʦʙ ʤʦʣʦʢʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʝʪʦʜʽʚ ʪʘ 

ʩʪʘʥʜʘʨʪʽʚ  [27, 31]. 

ʂʦʨʦʚʘʤ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʟ ʜʽʘʛʥʦʟʦʤ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʪʨʠʯʽ ʟ 

ʽʥʪʝʨʚʘʣʦʤ ʚ 24 ʛʦʜʠʥʠ ʚʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʤôʷʟʝʚʦ ʣʽʧʦʩʦʤʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ ʟ 

ʚʤʽʩʪʦʤ ɽʊʉ ʽ ʜʦʟʦʶ ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣ. 2.2.  

ʂʦʤʧʣʝʢʩʥʠʡ ʣʽʧʦʩʦʤʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ï ʮʝ 

ʩʫʤʽʰ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʽʥʰʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʟ ʥʘʩʪʫʧʥʠʤʠ ʧʨʦʧʦʨʮʽʷʤʠ 

ʢʦʤʧʦʥʝʥʪʽʚ: ʥʘ 10 ʩʤ3 ʧʨʝʧʘʨʘʪʫ: ɽʊʉ 90 ï 110 ʤʛ,  ʚʽʪʘʤʽʥʠ: ɸ 160 ï 170 ʆʜ, 

D3 220 ï 230 ʆʜ ʽ ɽ 0,2 ï 0,4 ʤʛ; ʣʝʮʠʪʠʥ 20 ï 30 ʤʛ, ʪʚʽʥ 0,04 ï 0,06 ʩʤ3; ʚʦʜʘ ʜʣʷ 

ʽʥ'ʻʢʮʽʡ ʜʦ 10 ʩʤ3. ʉʫʤʽʰ ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʟ ʥʘʩʪʫʧʥʠʤ ʜʠʩʧʝʨʛʫʚʘʥʥʷʤ 
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ʧʨʦʪʷʛʦʤ 2 ï 3 ʭʚʠʣʠʥ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʜʠʩʧʝʨʛʘʪʦʨʽ ʋɿɼʅ-1 ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʪʦʥʢʦʾ ʜʠʩʧʝʨʩʽʡʥʦʾ ʝʤʫʣʴʩʽʾ. 

ʊʘʙʣʠʮʷ 2.2 

ɺʠʨʦʙʥʠʯʠʡ ʜʦʩʣʽʜ ˉ2 

ʊʆɺ ʅɺɸ çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè ʐʝʧʝʪʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ  

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ 

ʂʆʅʊʈʆʃʔʅɸ ɻʈʋʇɸ 

 (n = 5) 

ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ, ʂʉʂ ʫ 

ʤʦʣʦʮʽ ʜʦ 200 ʪʠʩ. ʢʣ./ʩʤį 

ɼʆʉʃɯɼʅɸ ɻʈʋʇɸ 

(n = 5)  

ʪʚʘʨʠʥʠ ʽʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ, 

ʢʽʣʴʢʽʩʪʴ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ 

ʧʦʥʘʜ 500 ʪʠʩ. ʢʣ./ʩʤį 

 ʣʽʧʦʩʦʤʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʽ ɽʊʉ 

(ʟ ʚʤʽʩʪʦʤ 1,25%) ʽ ʜʦʟʦʶ 0,04 ʤʣ/ʢʛ 

ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥʠ (ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʝ 

ʚʚʝʜʝʥʥʷ ʪʨʠʯʽ  ʟ ̔ʥʪʝʨʚʘʣʦʤ ʫ 24 ʛʦʜ.) 

ɿʘʙʽʨ ʢʨʦʚʽ ʟ ʷʨʝʤʥʦʾ ʚʝʥʠ: 

- ʧʝʨʰʠʡ ʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʣʷ ʛʨʫʧʠ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥʠ;  

- ʧʝʨʰʠʡ ʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʧʝʨʝʜ ʚʚʝʜʝʥʥʷʤ ʧʨʝʧʘʨʘʪʫ) ʥʘ 3-ʪʶ ʽ 7-ʤʫ 

ʜʦʙʠ ʜʣʷ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʢʦʨʽʚ ʟ ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ. 

 

2.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ  ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ  

 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʩʣʫʛʫʚʘʣʠ ʟʨʘʟʢʠ ʢʨʦʚ ̔ʪʚʘʨʠʥ, ʦʪʨʠʤʘʥ ̔ʟʘ 

ʜʦʙʫ ʜʦ ʚʚʝʜʝʥʥʷ ʪʘ ʥʘ ʪʨʝʪʶ ʽ ʩʴʦʤʫ ʜʦʙʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ. 

ɻʝʤʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʨʦʚʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʘ ʟʘʛʘʣʴʥʦʚʞʠʚʘʥʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʦʧʠʩʘʥʠʤʠ ʚ ʜʦʚʽʜʥʠʢʫ ɺʣʽʟʣʦ ʪʘ ʽʥʰ. [4].  

ʂʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʣʝʡʢʦʮʠʪʽʚ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʫ ʩʽʪʮʽ ʣʽʯʠʣʴʥʦʾ 

ʢʘʤʝʨʠ ɻʦʨʷʻʚʘ. ɼʣʷ ʧʽʜʨʘʭʫʥʢʫ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʧʨʦʙʽʨʢʫ ʚʥʦʩʠʣʠ 3,98 ʤʣ 0,85% 

ʨʦʟʯʠʥʫ NaCl ʽ 0,02 ʤʣ ʢʨʦʚʽ. ʂʨʦʚ, ʨʦʟʚʝʜʝʥʫ ʚ ʧʨʦʧʦʨʮʽʾ 1 ʜʦ 200, ʜʦʙʘʚʣʷʣʠ 

ʥʘ ʜʥʦ ʧʨʦʙʽʨʢʠ ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʶʯʠ ʟ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ. ɺ̔ ʜʙʠʨʘʣʠ 1 

ï 2 ʢʨʘʧʣʽ ʨʦʟʚʝʜʝʥʦʾ ʢʨʦʚʽ ʪʘ ʟʘʧʦʚʥʶʚʘʣʠ ʥʠʤʠ ʢʘʤʝʨʫ. ʏʝʨʝʟ 1 ʭʚ ʧʽʩʣʷ 

ʟʘʧʦʚʥʝʥʥʷ ʢʘʤʝʨʠ ʧʨʠ ʤʘʣʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʤʽʢʨʦʩʢʦʧʘ ʧʽʜʨʘʭʦʚʫʚʘʣʠ 

ʝʨʠʪʨʦʮʠʪʠ. ʢ̔ ʣʴʢʽʩʪʴ ʷʢʠʭ ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ: X ï ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʫ 1 ʤʢʣ ʢʨʦʚʽ;  

ʘ ï ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʫ 80 ʤʘʣʠʭ ʢʚʘʜʨʘʪʘʭ;  

80 ï ʢʽʣʴʢʽʩʪʴ ʤʘʣʠʭ ʢʚʘʜʨʘʪʽʚ;  

200 ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʨʦʟʚʝʜʝʥʥʷ ʢʨʦʚʽ;  

4000 ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥʷ 1 ʤʢʣ ʢʨʦʚʽ ʜʦ ʦʙôʻʤʫ ʤʘʣʦʛʦ ʢʚʘʜʨʘʪʘ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ. ʋ ʧʨʦʙʽʨʢʫ ʚʥʦʩʠʣʠ 0,4 ʤʣ ʨʦʟʯʠʥʫ 

ʊʶʨʢʘ ʪʘ 0,02 ʤʣ ʢʨʦʚʽ. ʇʽʜʨʘʭʫʥʦʢ ʧʦʯʠʥʘʣʠ ʯʝʨʝʟ 1 ʭʚ ʧʽʩʣʷ ʟʘʧʦʚʥʝʥʥʷ 

ʢʘʤʝʨʠ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʘʣʝ ʟʙʽʣʴʰʝʥʥʷ ʤʽʢʨʦʩʢʦʧʫ ʧʨʠ ʟʘʪʝʤʥʝʥʦʤʫ ʧʦʣʽ 

ʟʦʨʫ. ʇʽʜʨʘʭʫʥʢʠ ʣʝʡʢʦʮʠʪʽʚ ʧʨʦʚʦʜʠʣʠʩʷ ʚ 100 ʚʝʣʠʢʠʭ ʢʚʘʜʨʘʪʘʭ ʽ ʚʠʟʥʘʯʘʣʠ 

ʾʭ ʯʠʩʝʣʴʥʽʩʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʜʝ: ʍ ï ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʫ 1 ʤʢʣ ʢʨʦʚʽ; 

      ʘ ï ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʫ 100 ʚʝʣʠʢʠʭ ʢʚʘʜʨʘʪʘʭ; 

    20 ï ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʚʝʜʝʥʥʷ; 

4000 ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥʷ 1 ʤʢʣ ʢʨʦʚʽ ʜʦ ʦʙôʻʤʫ ʤʘʣʦʛʦ ʢʚʘʜʨʘʪʘ; 

1600 ï ʢʽʣʴʢʽʩʪʴ ʤʘʣʠʭ ʢʚʘʜʨʘʪʽʚ. 

ɸʥʘʣʽʟ ʣʝʡʢʦʛʨʘʤʠ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ, ʷʢʘ 

ʧʝʨʝʜʙʘʯʘʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʟʢʽʚ ʢʨʦʚʽ, ʟʘʙʘʨʚʣʝʥʠʭ ʟʘ ʈʦʤʘʥʦʚʩʴʢʠʤ-ɻʽʤʟʦʶ, 

ʧʽʜ ʽʤʝʨʩʽʡʥʦ ʁʩʠʩʪʝʤʦ  ʁʤʽʢʨʦʩʢʦʧʘ. ʎʝʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʚ ʜʠʬʝʨʝʥʮʽʡʥʠʡ 

ʧʽʜʨʘʭʫʥʦʢ 100 ʣʝʡʢʦʮʠʪʽʚ.  

ʂʦʥʮʝʥʪʨʘʮʽʶ ʛʝʤʦʛʣʦʙʽʥʫ ʚʠʟʥʘʯʘʣʠ  ʛʝʤʽʛʣʦʙʽʥʮʽʘʥʽʜʥʠʤ ʤʝʪʦʜʦʤ. ʋ 

ʧʨʦʙʽʨʢʫ ʜʦʜʘʚʘʣʠ 5 ʤʣ ʪʨʘʥʩʬʦʨʤʫʶʯʦʛʦ ʨʦʟʯʠʥʫ ʽ ʜʦʣʫʯʘʣʠ 20 ʤʢʣ ʢʨʦʚʽ. 

ʈʦʟʯʠʥ ʩʪʘʨʘʥʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʟʘʣʠʰʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘ 30 ʭʚ. 

ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʦʪʨʠʤʘʥʦʛʦ ʨʦʟʯʠʥʫ ʛʝʤʽʛʣʦʙʽʥʮʽʘʥʽʜʫ ʚʠʟʥʘʯʘʣʠ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʧʨʠ 540 ʥʤ ʧʨʦʪʠ ʪʨʘʥʩʬʦʨʤʫʶʯʦʛʦ ʨʦʟʯʠʥʫ. 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʛʝʤʦʛʣʦʙʽʥʫ (ʛ/ʣ) ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

Hb = ɽ540Ĭ64,458Ĭ251/44 = ɽ540Ĭ367,7, 

ʜʝ:  ɽ540 ï ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʜʦʩʣʽʜʥʦʛʦ ʚʟʽʨʮʷ; 

64,458 ï ʤʽʣʽʤʦʣʷʨʥʘ ʤʘʩʘ ʛʝʤʦʛʣʦʙʽʥʫ (ʛʨ.); 
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 251 ï ʧʦʢʘʟʥʠʢ ʨʦʟʚʝʜʝʥʥʷ ʢʨʦʚʽ; 

 44 ï ʤʽʣʽʤʦʣʷʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʝʢʩʪʠʥʢʮʽʷ. 

ɿʘʛʘʣʴʥʠʡ ʧʨʦʪʝʾʥ ʚʠʟʥʘʯʘʣʠ ʟʘ ʙʽʫʨʝʪʦʚʦʶ ʨʝʘʢʮʽʻʶ [4]. 

 

2.3. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʽʤʫʥʦʣʦʛʽʯʥʠʭ  ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ 

 

ɸʢʪʠʚʥʽʩʪʴ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʚʤʽʩʪʦʤ ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʙʘʢʪʝʨʠʮʠʜʥʦʶ ʪʘ 

ʣʽʟʦʮʠʤʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ.  

ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʣʽʟʦʮʠʤʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʣʽʟʦʮʠʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʝʬʝʣʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ [9]. ɼʣ ̫ʮʴʦʛʦ ʥʘ ʜʦʙʦʚʽʡ ʢʫʣʴʪʫʨʽ 

Mycrococcus lysodeikticus ʚʠʨʦʱʝʥʽʡ ʥʘ ʩʢʦʰʝʥʦʤʫ ʘʛʘʨʽ, ʛʦʪʫʚʘʣʠ ʤʽʢʨʦʙʥʫ 

ʟʘʚʠʩʴ ʥʘ ʬʦʩʬʘʪʥʦʤʫ ʙʫʬʝʨʽ (ʨH 7,2 ï 7,4). ɿʘʚʠʩʴ ʩʪʘʥʜʘʨʪʠʟʫʚʘʣʠ ʥʘ 

ʬʦʪʦʝʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʽ ʟ ʟʝʣʝʥʠʤ ʩʚʽʪʣʦʬʽʣʴʪʨʦʤ ʚ ʢʶʚʝʪʘʭ ʟ ʨʦʙʦʯʦʶ 

ʜʦʚʞʠʥʦʶ 3 ʤʤ. ɿʤʽʰʫʚʘʣʠ 1,47 ʤʣ ʤʽʢʨʦʙʥʦʛʦ ʟʤʠʚʫ ʢʫʣʴʪʫʨʠ Mycrococcus 

lysodeikticus  ̔0,03 ʤʣ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʩʪʨʫʰʫʚʘʣʠ ʧʨʦʙʽʨʢʫ ʪʘ ʧʦʤʽʱʘʣʠ ʾʾ ʚ 

ʪʝʨʤʦʩʪʘʪ ʧʨʠ 37Áʉ ʥʘ 1 ʛʦʜʠʥʫ. ʑʝ ʨʘʟ ʩʪʨʫʰʫʚʘʣʠ ʩʫʤʽʰ, ʧʨʦʚʦʜʠʣʠ 

ʥʝʬʝʣʦʤʝʪʨʽʶ  ̔ʨʝʻʩʪʨʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ. ɸʢʪʠʚʥʽʩʪʴ ʣʽʟʦʮʠʤʫ ʚʠʟʥʘʯʘʣʠ ʷʢ 

ʨʽʟʥʠʮʶ ʤʽʞ ʯʠʩʣʦʚʠʤʠ ʜʘʥʠʤʠ ʯʘʩʪʦʢ ʩʚʽʪʣʦʧʨʦʥʠʢʥʝʥʥʷ ʚʠʭʽʜʥʦʾ ʤʽʢʨʦʙʥʦʾ 

ʟʘʚʠʩʽ (20%)  ̔ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʟʘʚʠʩʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ [4]. 

ɹʘʢʪʝʨʠʮʠʜʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʬʦʪʦʥʝʬʝʣʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʪʝʩʪʦʚʦʶ 

ʢʫʣʴʪʫʨʦʶ E. coli, ʰʪʘʤʫ ɺʂʄ-125. ʅʘ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ ʛʦʪʫʚʘʣʠ ʟʤʠʚ ʽʟ 

ʜʦʙʦʚʦʾ ʢʫʣʴʪʫʨʠ ʝʰʝʨʠʭʽʾ, ʚʠʟʥʘʯʘʣʠ ʾʾ ʱʽʣʴʥʽʩʪʴ ʥʘ ʬʦʪʦʝʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʽ. 

ʋ ʧʨʦʙʽʨʢʠ ʜʦʙʘʚʣʷʣʠ ʧʦ 4,5 ʤʣ ʩʪʝʨʠʣʴʥʦʛʦ ʤôʷʩʦ-ʧʝʧʪʦʥʥʦʛʦ ʙʫʣʴʡʦʥʫ, ʘ  ʚ 

ʜʦʩʣʽʜʥʫ ï ʜʦʜʘʚʘʣʠ 1 ʤʣ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʨʦʚʘʪʢʠ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʫ ï 1 ʤʣ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. ʇʦʪʽʤ ʜʦʙʘʚʣʷʣʠ ʧʦ ʦʜʥʽʡ ʢʨʘʧʣʽ 24 ʛʦʜʠʥʥʦʾ ʢʫʣʴʪʫʨʠ 

ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ. ɺʤʽʩʠʪʠʤʝ ʧʨʦʙʽʨʦʢ ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ ʧʽʧʝʪʢʦʶ ʚʽʜʙʠʨʘʣʠ ʧʦ 

2 ʤʣ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ. ʅʘʜʣʠʰʦʢ ʩʫʤʽʰ ̔ʚ ʧʨʦʙʽʨʢʘʭ ʽʥʢʫʙʫʚʘʣʠ 

ʚ ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Áʉ ʧʨʦʪʷʛʦʤ 3 ʛʦʜ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʤʽʨʶʚʘʣʠ ʪʘ 

ʚʠʟʥʘʯʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʚʤʽʩʪʫ ʦʙʦʭ ʧʨʦʙʽʨʦʢ: 
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ˎˍ˞˗
ˑ ̘̆̑̆̈ σ ̄̏Ȣ̅ɀ ˑ  ̐̆̑̆̅ ̨̨̗̤̟̎̋̔̂́ 

 ˑ̘̆̑̆̈ σ ̄̏Ȣ̅ɀ ˑ ̐̆̑̆̅ ̨̨̗̤̟̎̋̔̂́
ρππ 

ʜʝ:  ɼ0 ï ʧʦʯʘʪʢʦʚʘ ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ; 

 ɼ ï ʢʽʥʮʝʚʘ ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ. 

ɺʠʟʥʘʯʝʥʥʷ ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʫ ʩʠʨʦʚʘʪʮʽ  ʢʨʦʚʽ. ɺ 

ʧʨʦʙʽʨʢʫ ʚʥʦʩʠʣʠ 0,3 ʤʣ ʙʦʨʘʪʥʦʛʦ ʙʫʬʝʨʫ ʽ 0,15 ʤʣ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʨʦʚʘʪʢʠ 

ʢʨʦʚʽ. ɼʘʣ̔ ʚʤʽʩʪ ʧʨʦʙʽʨʢʠ ʨʝʪʝʣʴʥʦ ʤʽʰʘʣʠ ʽ ʟʘʥʦʩʠʣʠ 0,22 ʤʣ ʫ ʜʨʫʛʫ ʧʨʦʙʽʨʢʫ 

ʟ ʜʦʜʘʚʘʥʥʷʤ 2 ʤʣ ʧʦʣʽʝʪʠʣʝʥʛʣʽʢʦʣʶ, ʨʝʪʝʣʴʥʦ ʟʤʽʰʫʚʘʣʠ, ʽʥʢʫʙʫʚʘʣʠ 

ʧʨʦʪʷʛʦʤ 1 ʛʦʜ. ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʽ ʬʦʪʦʤʝʪʨʫʚʘʣʠ. ɺʠʟʥʘʯʘʣʠ ʨʽʟʥʠʮʶ 

ʧʦʢʘʟʥʠʢʽʚ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʽ ʨʝʟʫʣʴʪʘʪ ʤʥʦʞʠʣʠ ʥʘ 1000 ʜʣʷ ʦʪʨʠʤʘʥʥʷ  ʚʤʽʩʪʫ 

ʎɯʂ ʫ 100 ʤʣ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʊ- ̔  ɺ-ʣʽʤʬʦʮʠʪʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʊ-ʣʽʤʬʦʮʠʪʽʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʧʦʥʪʘʥʥʦʛʦ ʨʦʟʝʪʢʦʫʪʚʦʨʝʥʥʷ, ʚ 

ʷʢʦʤʫ ʚ ʷʢʦʩʪʽ ʤʘʨʢʝʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʨʠʪʨʦʮʠʪʠ ʙʘʨʘʥʘ [141, 260]. ʊʝʩʪ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʜʘʪʥʦʩʪʽ ɽɹ ʫ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʫʪʚʦʨʶʚʘʪʠ ʩʧʦʥʪʘʥʥʽ ʨʦʟʝʪʢʠ ʟ 

ʣʽʤʬʦʮʠʪʘʤʠ. ʇʽʜʨʘʭʫʥʦʢ ʨʦʟʝʪʦʢ ʧʨʦʚʦʜʷʪʴ ʫ ʚʠʩʫʰʝʥʠʭ ʤʘʟʢʘʭ ʟʘʬʘʨʙʦʚʘʥʠʭ 

ʟʘ ʈʦʤʘʥʦʚʩʴʢʠʤ-ɻʽʤʟʦʶ. ɼʦ ʊ-ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʣʽʤʬʦʮʠʪʽʚ ʚʽʜʥʦʩʷʪʴ 

ʢʣʽʪʠʥʠ, ʷʢʽ ʧʨʠʻʜʥʘʣʠ ʜʦ ʩʝʙʝ ʥʝ ʤʝʥʰʝ ʪʨʴʦʭ ɽɹ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ.  ʉʧʦʯʘʪʢʫ ʛʦʪʫʚʘʣʠ 

ʛʨʘʜʽʻʥʪ ʛʫʩʪʠʥʠ ʬʽʢʦʣ-ʚʝʨʦʛʨʘʬʽʥʫ, ʜʣʷ ʯʦʛʦ 9,5 ʛ ʬʽʢʦʣʫ ʚʽʜʚʘʞʫʚʘʣʠ ʫ ʤʽʨʥʠʡ 

ʮʠʣʽʥʜʨ, ʨʦʟʙʘʚʣʷʣʠ ʡʦʛʦ ʪʝʧʣʦʶ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʦʙôʻʤʦʤ 100 ʩʤ3  ̔

ʜʦʜʘʚʘʣʠ 20 ʩʤ3 76% ʨʦʟʯʠʥʫ ʚʝʨʦʛʨʘʬʽʥʫ. ɼʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʧʨʠ ʜʦʧʦʤʦʟ̔  

ʘʨʝʦʤʝʪʨʘ ʜʦʚʦʜʠʣʠ ʚʽʜʥʦʩʥʫ ʛʫʩʪʠʥʫ ʜʦ ʟʥʘʯʝʥʥʷ 1,077. ɽɹ ʦʜʝʨʞʫʚʘʣʠ ʟ 

ʜʝʬʽʙʨʠʥʦʚʘʥʦʾ ʢʨʦʚʽ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʧʨʠ 1200 ʭʚ-1 ʧʨʦʪʷʛʦʤ 10 ʭʚ, 

ʧʦʧʝʨʝʜʥʴʦ ʚʽʜʤʠʚʘʶʯʠ ʾʭ ʧʦ 2ï3 ʨʘʟʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ ʜʦ ʩʚʽʪʣʦʛʦ 

ʥʘʜʦʩʘʜʫ. ʆʪʨʠʤʘʥʠʡ ʦʩʘʜ ʝʨʠʪʨʦʮʠʪʽʚ ʙʫʚ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ  0,5% 

ʟʘʚʠʩ.̔ 

ɺʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ (ʊɽ-ʈʋʃ.) ʋ ʧʨʦʙʽʨʢʠ 

ʚʥʦʩʠʣʠ 0,1 ʩʤ3 ʩʫʩʧʝʥʟʽʾ ʣʽʤʬʦʮʠʪʽʚ ʽ ʜʦʜʘʚʘʣʠ 0,1 ʩʤ3 0,5% ʟʘʚʠʩʽ ɽɹ, ʩʫʤʽʰ 

ʽʥʢʫʙʫʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʽ ʧʨʦʪʷʛʦʤ 7 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 370ʉ. ʆʪʨʠʤʘʥʫ ʩʫʤʽʰ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 1000 ʭʚ-1 ʧʨʦʪʷʛʦʤ 5 ʭʚ ʽ ʩʪʘʚʠʣʠ ʫ ʭʦʣʦʜʠʣʴʥʠʢ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 4ʦʉ ʥʘ 1 ʛʦʜ. ɼʘʣʽ ʧʨʦʚʦʜʠʣʠ ʬʽʢʩʘʮʽʶ 0,1 ʩʤ3 ʩʫʤʽʰʽ 0,3% 
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ʨʦʟʯʠʥʦʤ ʛʣʶʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʽʜʫ ʧʨʦʪʷʛʦʤ 20 ʭʚ, ʟʫʧʠʥʷʣʠ ʨʝʘʢʮʽʶ ʜʦʜʘʚʘʥʥʷʤ 

0,4 ʩʤ3 ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ, ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 3 ʭʚ ʧʨʠ 1000 ʭʚ-1, ʚʽʜʙʠʨʘʣʠ 

ʥʘʜʦʩʘʜ, ʘ ʦʩʘʜ ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʽ ʨʦʙʠʣʠ ʤʘʟʦʢ ʥʘ ʧʨʝʜʤʝʪʥʦʤʫ ʩʢʣʽ. 

ʄʽʢʨʦʩʢʦʧʽʶ ʤʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ ʧʽʜ ʽʤʝʨʩʽʻʶ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 90Ĭ7. 

ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ (ʊɸ-ʈʋʃ.) ʅʘ ʦʩʥʦʚʽ 

ʧʨʠʥʮʠʧʫ ʩʧʦʥʪʘʥʥʦʾ ʽʥʢʦʨʧʦʨʘʮʽʾ ʛʝʪʝʨʦʛʝʥʥʠʭ ʝʨʠʪʨʦʮʠʪʽʚ ʜʦ ʧʦʚʝʨʭʥʽ 

ʣʽʤʬʦʮʠʪʽʚ ʾʭ ʘʢʪʠʚʥʽ ʩʫʙʧʦʧʫʣʷʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʚʠʩʦʢʦʘʚʽʜʥʽ ʨʝʮʝʧʪʦʨʠ 

ʜʦ ɽɹ, ʷʢʽ ʘʢʪʠʚʥʦ ʟôʻʜʥʫʶʪʴʩʷ ʟ ʥʠʤʠ ʙʝʟ ʟʘʡʚʦʾ ʽʥʢʫʙʘʮʽʾ. ɸʥʘʣʦʛʽʯʥʦ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʤʝʪʦʜʫ, ʫ ʧʨʦʙʽʨʢʠ ʚʥʦʩʠʣʠ  0,1 ʩʤ3 ʩʫʩʧʝʥʟʽʾ ʣʽʤʬʦʮʠʪʽʚ, 

ʜʦʜʘʚʘʣʠ 0,1 ʩʤ3 0,1% ʟʘʚʠʩʽ ɽɹ, ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 5 ʭʚ ʧʨʠ 1000 ʭʚ-1, 

ʥʘʜʦʩʘʜ ʚʽʜʙʠʨʘʣʠ, ʘ ʦʩʘʜ ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʽ ʨʦʙʠʣʠ ʤʘʟʦʢ ʥʘ ʧʨʝʜʤʝʪʥʦʤʫ ʩʢʣʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʊ-ʭʝʣʧʝʨʽʚ (ʊh-ʈʋʃ, ʉD4+ ʊ-ʣʽʤʬʦʮʠʪʽʚ). ʄʝʪʦʜʠʢʘ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʊ-ʭʝʣʧʝʨʥʽ ʢʣʽʪʠʥʠ ʥʝʩʫʪʴ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʨʝʮʝʧʪʦʨʠ 

ʜʦ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʢʣʘʩʫ ʄ, ʘ ʊ-ʩʫʧʨʝʩʦʨʠ ï ʜʦ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ G. ʍʝʣʧʝʨʥʠʤʠ 

ʚʚʘʞʘʶʪʴ ʣʽʤʬʦʮʠʪʠ, ʷʢʽ ʟʜʘʪʥʽ ʬʦʨʤʫʚʘʪʠ ʨʦʟʝʪʢʠ ʧʽʩʣʷ ʾʭ ʽʥʢʫʙʘʮʽʾ ʟ 

ʪʝʦʬʽʣʽʥʦʤ [7].  

ɼʣʷ ʜʦʩʣʽʜʫ ʛʦʪʫʚʘʣʠ 0,09 % ʨʦʟʯʠʥ ʪʝʦʬʽʣʽʥʫ ʥʘ ʟʘʙʫʬʝʨʝʥʦʤʫ 

ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ. ɼʘʣʽ ʫ ʧʨʦʙʽʨʢʠ ʚʥʦʩʠʣʠ  0,1 ʩʤ3 ʩʫʩʧʝʥʟʽʾ ʣʽʤʬʦʮʠʪʽʚ, 

ʜʦʜʘʚʘʣʠ 0,1 ʩʤ3 0,09% ʨʦʟʯʠʥʫ ʪʝʦʬʽʣʽʥʫ ʟ ʥʘʩʪʫʧʥʦʶ ʽʥʢʫʙʘʮʽʻʶ ʧʨʦʪʷʛʦʤ 

30 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 370ʉ. ɿʘʙʫʬʝʨʝʥʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʚʽʜʤʠʚʘʣʠ ʜʚʽʯʽ. 

ɺʽʜʙʠʨʘʣʠ ʥʘʜʦʩʘʜ, ʘ ʦʩʘʜ ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ, ʜʦʜʘʚʘʣʠ 0,1 ʩʤ3 0,5% ʟʘʚʠʩʽ ɽɹ, 

ʽʥʢʫʙʫʚʘʣʠ 7 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 370ʉ ʪʘ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 5 ʭʚ ʧʨʠ 1000 ʭʚ-1. 

ʇʨʦʙʽʨʢʠ ʟʘʣʠʰʘʣʠ ʫ ʭʦʣʦʜʠʣʴʥʠʢʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 40ʉ ʥʘ 60 ʭʚʠʣʠʥ, ʧʽʩʣʷ 

ʯʦʛʦ ʬʽʢʩʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 10 ʭʚ 0,3% ʨʦʟʯʠʥʦʤ ʛʣʶʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʽʜʫ ʦʙôʻʤʦʤ 

0,1 ʩʤ3.  ɼʣʷ ʬʽʢʩʘʮʽʾ ʽ ʟʫʧʠʥʢʠ ʨʝʘʢʮʽʾ ʜʦʜʘʚʘʣʠ 0,4 ʩʤ3 ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. 

ʇʽʩʣʷ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 5 ʭʚ ʧʨʠ 1000 ʭʚ-1, ʚʽʜʙʠʨʘʣʠ ʥʘʜʦʩʘʜ, ʦʩʘʜ 

ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʽ ʨʦʙʠʣʠ ʤʘʟʦʢ ʥʘ ʧʨʝʜʤʝʪʥʦʤʫ ʩʢʣʽ. ʄʘʟʦʢ ʬʽʢʩʫʚʘʣʠ 

ʤʝʪʘʥʦʣʦʤ ʧʨʦʪʷʛʦʤ 3 ʭʚ, ʚʠʩʫʰʫʚʘʣʠ ʡʦʛʦ ʥʘ ʧʦʚʽʪʨʽ, ʧʽʩʣʷ ʯʦʛʦ ʬʘʨʙʫʚʘʣʠ ʟʘ 

ʈʦʤʘʥʦʚʩʴʢʠʤ-ɻʽʤʟʦʶ. ɿʤʠʚʘʣʠ ʤʘʟʦʢ ʜʠʩʪʠʣʴʦʚʘʥʦ ʁʚʦʜʦ ,ʁ ʚʠʩʫʰʫʚʘʣʠ ʪʘ 

ʧʨʦʚʦʜʠʣʠ ʧʽʜʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʢʣʽʪʠʥ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ. 

ɹʘʨʚʥʠʢ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʩʢʣʘʜʘʚʩʷ ʟ 3 ʩʤ3 ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʬʘʨʙʠ ʈʦʤʘʥʦʚʩʴʢʦʛʦ 

ʽ 17 ʩʤ3 ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. 
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ɿʘ ʊ-ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʽ ʣʽʤʬʦʮʠʪʠ ʚʚʘʞʘʣʠ ʢʣʽʪʠʥʠ, ʷʢʽ ʘʜʩʦʨʙʫʚʘʣʠ ʜʦ 

ʩʝʙʝ ʥʝ ʤʝʥʰʝ ʪʨʴʦʭ ʝʨʠʪʨʦʮʠʪʽʚ ʙʘʨʘʥʘ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʨʽʟʥʷʣʠ ʾʭ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʧʨʠʻʜʥʘʥʠʭ ʝʨʠʪʨʦʮʠʪʽʚ: ʥʫʣʴʦʚʽ ʊ-ʣʽʤʬʦʮʠʪʠ ï ʷʢʽ ʥʝ ʘʜʩʦʨʙʫʚʘʣʠ ɽɹ,  

ʤʘʣʦʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ï  ʷʢʽ ʧʨʠʻʜʥʘʣʠ ʚʽʜ 3 ʜʦ 5 ʝʨʠʪʨʦʮʠʪʽʚ, ʩʝʨʝʜʥʴʦʾ 

ʘʚʽʜʥʦʩʪʽ, ʷʢʽ ʧʨʠʻʜʥʘʣʠ ʚʽʜ 6 ʜʦ 10 ʪʘ ʚʠʩʦʢʦʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ï ʙʽʣʴʰʝ 10 (M ï 

ʤʦʨʫʣʘ) ʝʨʠʪʨʦʮʠʪʽʚ ʙʘʨʘʥʘ [7]. 

ʂʽʣʴʢʽʩʪʴ ʪʝʦʬʽʣʽʥʯʫʪʣʠʚʠʭ ʣʽʤʬʦʮʠʪʽʚ-ʩʫʧʨʝʩʦʨʽʚ. ʊs-ʩʫʧʨʝʩʦʨʠ 

ʚʠʟʥʘʯʘʣʠ ʷʢ ʨʽʟʥʠʮʶ ʚʽʜʥʽʤʘʥʥʷ ʯʠʩʣʘ ʊ-ʭʝʣʧʝʨʽʚ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʊɽ-

ʈʋʃ. 

ɺʝʨʠʬʽʢʘʮʽʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʦʙʣʠʚʦʩʪʷʭ ʤʝʤʙʨʘʥʥʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ʜʣʷ ʪʨʝʪʴʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʢʦʤʧʣʝʤʝʥʪʫ (ʉ3) ʽ Fc-ʬʨʘʛʤʝʥʪʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʥʠʭ ʽʥʜʠʢʘʪʦʨʥʠʭ ʢʣʽʪʠʥ, ʷʢ̔ ʫʪʨʠʤʫʶʪʴ ʥʘ ʩʚʦʾʡ 

ʧʦʚʝʨʭʥʽ ʢʦʤʧʣʝʤʝʥʪ-ʘʥʪʠʛʝʥ-ʢʦʤʧʣʝʢʩ (ɽɸʉ-ʈʋʃ). ʗʢ ʽʥʜʠʢʘʪʦʨʥ ̔ ʢʣʽʪʠʥʠ 

ʽʥʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʽ ʘʥʪʠʪʽʣʘʤʠ ʪʘ ʢʦʤʧʣʝʤʝʥʪʦʤ ɽɹ. ʇʨʠʩʫʪʥʽ 

ʜʦ ʢʦʤʧʣʝʤʝʥʪʫ ʫ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʧʦʚʝʨʭʥʝʚ ̔ ʤʝʤʙʨʘʥʥ ̔ ʨʝʮʝʧʪʦʨʠ, ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʽ ʨʦʟʝʪʢʠ, ʪʦʙʪʦ ʪʽ ʣʽʤʬʦʮʠʪʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ 

ʨʦʟʝʪʢʠ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʝʨʠʪʨʦʮʠʪʘʤʠ ʽ ʫʪʨʠʤʫʁʪʴ ʥʘ ʤʝʤʙʨʘʥʘʭ ʢʦʤʧʣʝʢʩ 

ʘʥʪʠʪʽʣʦïʢʦʤʧʣʝʤʝʥʪ ɽɸʉ-ʈʋʃ. ʄʝʪʦʜʠʢʘ ʚʠʷʚʣʝʥʥʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ (ʨʦʟʯʠʥʠ, 

ʩʫʩʧʝʥʟʽʷ ɽɹ, ʧʨʦʙʠ ʢʨʦʚʽ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʤʽʢʨʦʩʢʦʧʽʷ ʤʘʟʢʽʚ, ʦʧʨʘʮʶʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ) ʚʠʢʦʥʫʻʪʴʩʷ ʧʦ ʘʥʘʣʦʛʽʾ ʟ ʧʦʧʝʨʝʜʥʴʦʶ ʤʝʪʦʜʠʢʦʶ ʜʣʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ. 

ʆʩʥʦʚʥʘ ʨʝʘʢʮʽ ̫ʙʘʟʫʚʘʣʘʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʦʪʦʚʦʾ ʨʽʜʢʦʾ ʛʝʤʦʣʽʪʠʯʥʦʾ ʩʠʨʦʚʘʪʢʠ 

ʟ ʪʠʪʨʦʤ 1:1200 ʪʘ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʢʦʤʧʣʝʤʝʥʪʫ ʤʦʨʩʴʢʦʾ ʩʚʠʥʢʠ. 

ʇʽʜʛʦʪʦʚʢʘ ʩʠʩʪʝʤʠ ɽɸʉ-ʈʋʃ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ɺ-ʣʽʤʬʦʮʠʪʽʚ (CD22+-

ʢʣʽʪʠʥ). ɼʦ 0,1 ʤʣ ʯʠʩʪʦʾ ʩʫʩʧʝʥʟʽʾ ʣʽʤʬʦʮʠʪʽʚ ʜʦʜʘʚʘʣʠ 0,1 ʤʣ 1% ʩʫʩʧʝʥʟʽʾ ɽɹ, 

ʢʦʪʨʽ ʤʽʩʪʷʪʴ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʢʦʤʧʣʝʢʩ ʽʤʫʥʦʛʣʦʙʫʣʽʥ ʘʥʪʠʪʽʣʦ-ʢʦʤʧʣʝʤʝʥʪ. 

ʉʫʤʽʰ ʽʥʢʫʙʫʚʘʣʠ ʫ ʪʝʨʤʦʩʪʘʪʽ ʧʨʦʪʷʛʦʤ 7 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37ʦʉ, 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 1000 ʭʚ-1 ʽ ʩʪʘʚʠʣʠ ʫ ʭʦʣʦʜʠʣʴʥʠʢ ʥʘ 69 ʭʚ., ʧʽʩʣʷ ʯʦʛʦ 

ʬʽʢʩʫʚʘʣʠ 0,3% ʨʦʟʯʠʥʦʤ ʛʣʶʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʽʜʫ. ʌ̔ ʢʩʘʮʽʶ ʧʨʠʧʠʥʷʣʠ 

ʜʦʜʘʚʘʥʥʷʤ 0,4 ʤʣ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. ʇʽʩʣʷ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 5 ʭʚ ʧʨʠ 

ʯʘʩʪʦʪʽ 1000 ʭʚ-1, ʚʽʜʙʠʨʘʣʠ ʥʘʜʦʩʘʜ. ɿʘʣʠʰʢʦʚʠʡ ʦʩʘʜ ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʽ ʨʦʙʠʣʠ 

ʤʘʟʦʢ ʥʘ ʧʨʝʜʤʝʪʥʦʤʫ ʩʢʣʽ. 
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2.4. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʙʽʦʭʽʤʽʯʥʠʭ  ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ 

 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʙʽʦʭʽʤʽʯʥʠʭ  ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʤʽʩʪ ʛʽʜʨʦʧʝʨʝʢʠʩʽʚ ʣʽʧʽʜʽʚ, ʘʣʴʜʝʛʽʜʥʠʭ ʆʄʇ370 ʽ 

ʢʝʪʦʥʦʚʠʭ ʆʄʇ430 ʧʦʭʽʜʥʠʭ ʆʄʇ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʟʘʭʠʩʪʫ (ʢʘʪʘʣʘʟʘ, ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ, ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ )[4]. 

ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ. ʂʘʪʘʣʘʟʘ ï ʮʝ ʬʝʨʤʝʥʪ, ʷʢʠʡ 

ʧʨʠʩʢʦʨʶʻ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʫʪʚʦʨʝʥʦʛʦ ʧʽʜ ʯʘʩ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʦʢʠʩʣʝʥʥʷ ʚʦʜʠ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʆʢʠʛʝʥʫ (2H2O2 Ÿ 2H2O + O2), ʘ ʪʘʢʦʞ 

ʦʢʠʩʣʷ̒ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʩʧʠʨʪʠ ʪʘ ʥʽʪʨʠʪʠ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʧʝʨʝʢʠʩʫ 

ɻʽʜʨʦʛʝʥʫ. ʂʘʪʘʣʘʟʘ ʤʽʩʪʠʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʧʝʨʦʢʩʠʩʦʤʘʭ ʽ ʛʽʘʣʦʧʣʘʟʤʽ 

(ʮʠʪʦʟʦʣʽ) ʪʘ ʟʘʭʠʱʘʻ ʦʨʛʘʥʽʟʤ ʚʽʜ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʅ2ʆ2. ʋ ʢʣʽʪʠʥʘʭ 

ʪʚʘʨʠʥ ʧʝʨʦʢʩʠʜ ɻʽʜʨʦʛʝʥʫ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʽʚ ʦʢʠʩʣʝʥʥʷ ʩʧʦʣʫʢ ʽ 

ʦʜʨʘʟʫ ʟʥʝʰʢʦʜʞʫʻʪʴʩʷ ʢʘʪʘʣʘʟʘʤʠ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʻ ʜʦʩʠʪʴ ʘʛʨʝʩʠʚʥʠʤ, ʱʦ 

ʚʠʢʣʠʢʘʻ ʨʫʡʥʫʚʘʥʥʷ ʤʝʤʙʨʘʥ, ʦʨʛʘʥʝʣ ʽ ʤʘʻ ʤʫʪʘʛʝʥʥʠʡ ʝʬʝʢʪ. ʅʘʛʨʦʤʘʜʞʝʥʥʷ 

ʪʦʢʩʠʯʥʠʭ ʧʝʨʦʢʩʠʜ̔ʚ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʘʣʴʜʝʛʽʜʽʚ ʽ ʢʝʪʦʥʽʚ ʚʠʢʣʠʢʘʻ ʧʨʠʛʥʽʯʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ. ʂʘʪʘʣʘʟʘ ʽʥʛʽʙʫʻʪʴʩʷ ʩʫʧʝʨʦʢʩʠʜʥʠʤ ʘʥʽʦʥ-ʨʘʜʠʢʘʣʦʤ, ʧʨʠ 

ʟʘʣʽʟʦʜʝʬʽʮʠʪʥʽʡ ʘʥʝʤʽʾ, ʽʥʪʦʢʩʠʢʘʮʽʻʶ ʝʪʘʥʦʣʦʤ, ʛʽʧʦʢʩʽʾ, ʘʢʪʠʚʫʻʪʴʩʷ ʧʨʠ 

ʛʽʧʝʨʦʢʩʽʾ, ʚʧʣʠʚʽ ʧʝʩʪʠʮʠʜʽʚ, ʥʽʪʨʘʪʽʚ, ʩʦʣʝʡ ʩʚʠʥʮʶ ʪʘ ʢʘʜʤʽʶ, ʟʘ ʜʽʾ ʽʦʥʽʟʫʶʯʦʾ 

ʨʘʜʽʘʮʽʾ.  

ʄʝʪʦʜ ʦʩʥʦʚʘʥʠʡ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʧʝʨʦʢʩʠʜʫ ɻʽʜʨʦʛʝʥʫ ʫʪʚʦʨʶʚʘʪʠ ʟ ʩʦʣʷʤʠ 

ʤʦʣʽʙʜʝʥʫ ʩʪʽʡʢʠʡ ʟʘʙʘʨʚʣʝʥʠʡ ʢʦʤʧʣʝʢʩ.  ʇʨʠ ʚʠʟʥʘʯʝʥʥ ̔ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ 

ʩʪʘʚʠʣʠ ʜʦʩʣʽʜʥʫ ʪʘ ʢʦʥʪʨʦʣʴʥʫ ʧʨʦʙʠ. ʋ ʜʦʩʣʽʜʥʫ ʧʨʦʙʽʨʢʫ ʚʥʦʩʠʣʠ 0,1 ʤʣ 

ʛʝʤʦʣʽʟʘʪʫ ʝʨʠʪʨʦʮʠʪʽʚ (1:10) ʽ 2 ʤʣ 0,03% ʨʦʟʯʠʥʫ H2O2. ʋ ʢʦʥʪʨʦʣʴʥʫ ʧʨʦʙʫ 

ʟʘʤʽʩʪʴ ʜʦʜʘʚʘʣʠ 1 ʤʣ 4% ʨʦʟʯʠʥʫ ʤʦʣʽʙʜʘʪʫ ʘʤʦʥʽʶ ʽ 2 ʤʣ 0,03% ʨʦʟʯʠʥʫ 

ʧʝʨʦʢʩʠʜʫ ɻʽʜʨʦʛʝʥʫ. ɯʥʢʫʙʫʚʘʣʠ 10 ʭʚ ʽ ʚʥʦʩʠʣʠ 1 ʤʣ 0,25 N ʅ2SO4. ɼʘʣʽ ʫ 

ʜʦʩʣʽʜʥʫ ʧʨʦʙʫ ʜʦʜʘʚʘʣʠ 1 ʤʣ ʤʦʣʽʙʜʘʪʫ ʘʤʦʥʽʶ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʫ ï 0,1 ʤʣ 

ʛʝʤʦʣʽʟʘʪʫ ʝʨʠʪʨʦʮʠʪʽʚ. ʎʝʥʪʨʠʬʫʛʫʚʘʣʠ 5 ʭʚ ʧʨʠ 3000 ʭʚ-1. ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʘʙʘʨʚʣʝʥʥʷ ʚʠʤʽʨʶʚʘʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 410 ʥʤ ʧʨʦʪʠ 

ʚʦʜʠ. ɸʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ (ʤʄʦʣʴ/ʭʚĬʤʛ ʙʽʣʢʘ), ʚʠʟʥʘʯʘʣʠ ʟʘ ʥʘʩʪʫʧʥʦʶ 

ʬʦʨʤʫʣʦʶ: 

ὃ
˗  ˒ɀˑ ˒ τ ὲ

ρρπȟφ ρππȟρ ̒
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ʜʝ: ʩ ï ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʘ ʚ ʧʨʦʙʽ, ʤʛ; 

ʂɽ ï ʝʢʩʪʠʥʢʮʽʷ ʢʦʥʪʨʦʣʴʥʦʾ ʧʨʦʙʠ;  

ɼɽ ï ʝʢʩʪʠʥʢʮʽʷ ʜʦʩʣʽʜʥʦʾ ʧʨʦʙʠ; 

 4 ï ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʩʫʤʽʰʽ ʚ ʢʶʚʝʪʽ, ʤʣ; 

 n ï ʨʦʟʚʝʜʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʝʢʩʪʨʘʢʪʫ; 

0,1 ï ʦʙôʻʤ ʝʢʩʪʨʘʢʪʫ, ʤʣ; 

110,6 ï ʢʦʝʬʽʮʽʻʥʪ ʝʢʩʪʠʥʢʮʽʾ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ; 

 10 ï ʯʘʩ ʽʥʢʫʙʘʮʽʾ, ʭʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ. ʄʘʣʦʥʦʚʠʡ 

ʜʽʘʣʴʜʝʛʽʜ ï  ʦʜʠʥ ʟ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ. ɺʽʥ ʻ ʤʘʨʢʝʨʦʤ ʥʝ ʪʽʣʴʢʠ ʦʢʠʩʥʦʛʦ 

ʩʪʨʝʩʫ, ʘʣʝ ʡ ʘʢʪʠʚʘʮʽʾ ʟʘʧʘʣʝʥʥʷ, ʜʠʩʣʽʧʽʜʝʤʽʾ, ʚʫʛʣʝʚʦʜʥʦʾ ʥʝʪʦʣʝʨʘʥʪʥʦʩʪʽ, 

ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ ʪʘ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ. ɺʽʥ ʟʜʘʪʥʠʡ ʫʪʚʦʨʶʚʘʪʠ ʧʦʣʽʤʝʨʥʽ 

ʤʦʣʝʢʫʣʠ ʟ ʙʽʣʢʘʤʠ ʪʘ ʬʦʩʬʦʣʽʧʽʜʘʤʠ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʥʠʞʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ 

ʤʝʤʙʨʘʥ ʪʘ ʧʨʦʩʽʜʘʥʥʷ ʘʢʪʠʚʥʦʩʪ̔ ʤʝʤʙʨʘʥʥʠʭ ʬʝʨʤʝʥʪʽʚ ʽ ʰʚʠʜʢʦʩʪʽ ʦʙʤʽʥʫ 

ʬʦʩʬʦʣʽʧʽʜʽʚ.  

ɺʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʄɼɸ. ɼʦ 0,5 ʤʣ ʧʣʘʟʤʠ ʢʨʦʚʽ ʜʦʜʘʚʘʣʠ 5 ʤʣ 20% 

ʬʦʩʬʦʨʥʦʚʦʣʴʬʨʘʤʦʚʦʾ ʢʠʩʣʦʪʠ, ʧʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʟʘʣʠʰʘʣʠ ʥʘ ʭʦʣʦʜʽ 15 ʭʚ. 

ʎʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 4Áʉ ʧʨʦʪʷʛʦʤ 15 ʭʚ ʧʨʠ 2500 ʭʚ-1. 

ʅʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ ʟʤʠʚʘʣʠ, ʘ ʚ ʦʩʘʜ ʜʦʙʘʚʣʷʣʠ 2 ʤʣ ʅ2ʆ ʽ 1 ʤʣ 0,8% ʊɹʂ. 

ʇʝʨʝʤʽʰʫʚʘʣʠ ʪʘ ʽʥʢʫʙʫʚʘʣʠ 60 ʭʚʠʣʠʥ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 100Áʉ. 

ʆʭʦʣʦʜʞʫʚʘʣʠ ʚ ʭʦʣʦʜʥʽʡ ʚʦʜʽ ʪʘ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 10 ʭʚ ʧʨʠ 6000 ʭʚ-1. ɺ 

ʦʪʨʠʤʘʥʦʤʫ ʟʨʘʟʢʫ ʜʣ ̫ʫʩʫʚʘʥʥʷ ʧʦʛʣʠʥʘʥʥʷ ʟʘʬʘʨʙʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʊɹʂ-

ʨʝʯʦʚʠʥʘʤʠ ʥʝʣʽʧʽʜʥʦʾ ʧʨʠʨʦʜʠ ʚʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʧʨʠ ʜʚʦʭ ʜʦʚʞʠʥʘʭ ʭʚʠʣ ɹ535 ʽ 580 ʥʤ. ɺʤʽʩʪ ʊɹʂ-ʘʢʪʠʚʥʠʭ 

ʧʨʦʜʫʢʪʽʚ (ʥʤʦʣʴ/ʤʣ), ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

˞  ςρςφȟυ  ɝˑȟ 

ʜʝ: ȹɼ ï ʧʦʢʘʟʥʠʢ ʨʽʟʥʠʮʽ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʧʨʠ ʜʦʚʞʠʥʘʭ ʭʚʠʣʴ 535 ʽ 580 

ʥʤ. 

ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ ʣʽʧʽʜʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ. ɺʤʽʩʪ ɻʇʃ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʣʷʭʦʤ ʦʩʘʜʫ ʙʽʣʢʽʚ ʨʦʟʯʠʥʦʤ ʪʨʠʭʣʦʨʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ ʪʘ 

ʝʢʩʪʨʘʢʮʽʻʶ ʣʽʧʽʜʽʚ ʝʪʘʥʦʣʦʤ ʟ ʥʘʩʪʫʧʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʢʩʪʨʘʢʪʽʚ 
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ʟ ʪʽʦʮʠʘʥʘʪʦʤ ʘʤʦʥʽʶ.  

ʍʽʜ ʚʠʟʥʘʯʝʥʥʷ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʙ ʜʣʷ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ t < 

4ÁC. ʇʣʘʟʤʫ ʢʨʦʚʽ ʦʙôʻʤʦʤ 0,2 ʤʣ, ʷʢʘ ʤʽʩʪʠʣʘ 0,5 ʤʛ/ʤʣ ʦʢʩʘʣʘʪʫ ʥʘʪʨʽʶ ʚ 

ʙʫʬʝʨʥʦʤʫ ʨʦʟʯʠʥʽ ʨʅ 7,4, ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʨʦʙʽʨʢʫ, ʜʦʣʫʯʘʣʠ 2,8 ʤʣ ʝʪʘʥʦʣʫ ʽ 

0,05 ʤʣ 50% ʨʦʟʯʠʥʫ CCl3ʉʆʆʅ. ʇʨʦʙʽʨʢʫ ʩʪʨʫʰʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 5 ï 6 ʭʚ. 

ʋʪʚʦʨʝʥʠʡ ʙʽʣʢʦʚʠʡ ʦʩʘʜ ʚʠʜʽʣʷʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʧʨʠ 3000 ʭʚ-1 ʧʨʦʪʷʛʦʤ 10 

ʭʚ. ɽʪʘʥʦʣʴʥʠʡ ʝʢʩʪʨʘʢʪ ʣʽʧʽʜʽʚ ʚ ʦʜʝʨʞʘʥʦʤʫ ʩʫʧʝʨʥʘʪʘʥʪ ̔ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ɻʇʃ. 

ɺʠʟʥʘʯʝʥʥʷ ʛʽʜʨʦʧʝʨʝʢʠʩʽʚ ʣʽʧʽʜʽʚ. ɽʪʘʥʦʣʴʥʠʡ ʝʢʩʪʨʘʢʪ ʚ ʦʙôʻʤ ̔ 1,5 ʤʣ 

ʨʦʟʙʘʚʣʷʣʠ ʝʪʘʥʦʣʦʤ ʽ ʜʦʜʘʚʘʣʠ 0,02 ʤʣ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʅʉl ʽ 0,03 ʤʣ 1% ʨʦʟʯʠʥʫ 

ʩʦʣʽ ʄʦʨʘ. ɺʤʽʩʪ ʩʪʨʫʰʫʚʘʣʠ ʽ ʯʝʨʝʟ 0,5 ʭʚ. ʚʥʦʩʠʣʠ 0,2 ʤʣ 20% ʨʦʟʯʠʥʫ ʪʽʦʮʠʘʥʘʪʫ 

ʘʤʦʥʽʶ.  ʇʨʦʪʽʢʘʥʥʷ ʨʝʘʢʮʽʾ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʧʦʷʚʦʶ ʤʘʣʠʥʦʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. 

ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʚʠʤʽʨʶʚʘʣʠ ʥʘ ʧʨʦʪʷʟʽ 10 ʭʚ ʧʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʪʽʦʮʠʘʥʘʪʫ ʘʤʦʥʽʶ 

ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ (ɚ = 480 ʥʤ). ɺʤʽʩʪ ɻʇʃ ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʽʟʥʠʮʝʶ ʤʽʞ ʜʦʩʣʽʜʥʠʤ 

ʟʨʘʟʢʦʤ (ɼ) ʽ ʢʦʥʪʨʦʣʝʤ (ʂ), ʚ ʷʢʠʡ ʟʘʤʽʩʪʴ ʛʦʤʦʛʝʥʘʪʫ ʜʦʜʘʚʘʣʠ ʚʽʜʧʦʚʽʜʥʫ 

ʢʽʣʴʢʽʩʪʴ ʙʽʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. ɰʭ ʚʤʽʩʪ ʫ ʙʽʦʣʦʛʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʚʠʨʘʞʘʶʪʴ ʚ 

ʚʝʣʠʯʠʥʘʭ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʥʘ 1 ʤʣ ʧʣʘʟʤʠ ʢʨʦʚʽ (ȹɼ480/ʤʣ ʧʣʘʟʤʠ): 

ȹɼ480 (ɻʇʃ) = ɼ480 (ɼ) ï ɼ480 (ʂ) 

ɺʤʽʩʪ ʘʣʴʜʝʛʽʜʥʠʭ ʽ ʢʝʪʦʥʦʚʠʭ ʧʦʭʽʜʥʠʭ ʦʢʠʩʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ. 

ɼʝʩʪʨʫʢʮʽʷ ʢʣʽʪʠʥʥʠʭ ʧʨʦʪʝʾʥʽʚ ʫ ʧʨʦ ʮʝʩʽ ʦʢʠʩʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ ʫ 

ʧʨʦʪʝʦʩʦʤʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʣʽʪʠʥʥʦʾ ʟʘʛʠʙʝʣʽ, ʱʦ ʻ ʽʥʽʮʽʶʶʯʠʤ ʤʝʭʘʥʽʟʤʦʤ 

ʚʪʦʨʠʥʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʽʥʰʠʭ ʙʽʦʤʦʣʝʢʫʣ (ʣʽʧʽʜʽʚ, ɼʅʂ) ʪʘ ʨʦʟʚʠʪʢʫ 

ʘʚʪʦʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ, ʪʦʙʪʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʟʚôʷʟʦʢ ʤʽʞ ʧʨʦʮʝʩʘʤʠ 

ʆʄʇ ʽ ʙʘʛʘʪʴʤʘ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ [90, 198].  

ʈʽʚʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʢʠʩʣʶʚʘʣʴʥʦʾ ʜʝʩʪʨʫʢʮʽʾ ʙʽʣʢʽʚ ʚʠʷʚʣʷʣʠ ʰʣʷʭʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʘʢʮʽʾ ʦʪʨʠʤʘʥʠʭ ʢʘʨʙʦʥʽʣʴʥʠʭ ʧʦʭʽʜʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ  ̔ 2,4-

ʜʠʥʽʪʨʦʬʝʥʽʣʛʽʜʨʘʟʠʥʫ. ʂʘʨʙʦʥʽʣʴʥʽ ʛʨʫʧʠ ʚʠʟʥʘʯʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʟʘ 

ʨʽʟʥʠʮʝʶ ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ 370 ʥʤ (ʘʣʴʜʝʛʽʜʥʽ ʧʦʭʽʜʥʽ OMP370) ʪʘ 430 ʥʤ (ʢʝʪʦʥʦʚʽ 

ʧʦʭʽʜʥʽ OMP430), ʘ ʚʤʽʩʪ ʢʘʨʙʦʥʽʣʽʚ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʚʠʤʽʨʘʤʠ ʦʧʪʠʯʥʦʛʦ 

ʧʦʛʣʠʥʘʥʥʷ ʧʨʠ ɚ = 370 ʪʘ ɚ =  430 ʥʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ ʘʙʩʦʨʙʮʽʾ 22000 

ʄ-1ʩʤ-1. ʋ ʭʦʜʽ ʚʠʟʥʘʯʝʥʥʷ ʫʪʚʦʨʶʚʘʣʠ ʩʫʤʽʰ ʟ 0,1 ʤʣ ʩʠʨʦʚʘʪʢʠ, 0,9 ʤʣ 
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ʪʨʠʭʣʦʨʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ ʽ 1 ʤʣ 2,4-ʜʠʥʽʪʨʦʬʝʥʽʣʛʽʜʨʘʟʠʥʫ. ɼʘʣʽ ʧʨʦʚʦʜʠʣʠ 

ʽʥʢʫʙʘʮʽʶ ʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ 45 ʭʚ ʧʨʠ 3000 ʭʚ-1. ʋʪʚʦʨʝʥʫ ʩʫʤʽʰ ʪʨʠʯʽ ʧʨʦʤʠʚʘʣʠ 

ʝʪʘʥʦʣ-ʘʮʝʪʘʪʦʤ. ʇʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʩʝʯʦʚʠʥʠ ʽ ʥʘʛʨʽʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 5 ʭʚ ʥʘ ʢʠʧʣʷʯʽʡ 

ʚʦʜʷʥʽʡ ʙʘʥʽ ʧʨʦʚʦʜʠʣʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʠ ʚʢʘʟʘʥʠʭ ʨʘʥʽʰʝ ʜʦʚʞʠʥʘʭ ʭʚʠʣ,ɹ ʟʘ 

ʷʢʠʤʠ ʚʠʟʥʘʯʘʣʠ ʚʤʽʩʪ ʢʘʨʙʦʥʽʣʽʚ (ʢʦʥʮʝʥʪʨʘʮʽ ̫ʘʣʴʜʝʛʽʜʥʠʭ ʽ ʢʝʪʦʥʦʚʠʭ ʧʦʭʽʜʥʠʭ 

ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ) [25].  

˗ˎ
˛ˑ̅ ˛ˑ̋ ὠ̐̑

‐ ̨̂̌̏̋
ρπππ 

ʜʝ ʆɼʜ ï ʦʧʪʠʯʥʝ ʧʦʛʣʠʥʘʥʥʷ ʜʦʩʣʽʜʥʦʾ ʧʨʦʙʠ; 

ʆɼʢ ï ʦʧʪʠʯʥʝ ʧʦʛʣʠʥʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʧʨʦʙʠ; 

Vʧʨ ï ʦʙôʻʤ ʛʫʘʥʽʜʠʥʦʚʦʾ ʧʨʦʙʠ, ʤʣ; 

Ů ï ʢʦʝʬʽʮʽʻʥʪ ʤʦʣʷʨʥʦʾ ʝʢʩʪʠʥʮʽʾ ʜʠʥʽʪʨʦʬʝʥʽʣʛʽʜʨʘʟʠʥʫ, 22000 ʄ-1ʩʤ-1; 

ʙʽʣʦʢ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʽʣʢʘ ʚ ʛʫʘʥʽʜʠʥʦʚʽʡ ʧʨʦʙʽ (ʤʛ/ʤʣ). 

ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ. ɻʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ - 

ʮʝ ʬʝʨʤʝʥʪ, ʷʢʠʡ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ 

ʢʣʽʪʠʥ. ɺʽʥ ʩʣʫʞʠʪʴ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʨʝʘʢʮʽʾ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʟ 

ʛʣʫʪʘʪʽʦʥʦʤ, ʪʠʤ ʩʘʤʠʤ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʶʶʯʠ ʮʝʡ ʧʨʦʮʝʩ. ɺʽʥ ʻ ʧʝʨʚʠʥʥʦʶ 

ʩʧʦʣʫʢʦʶ, ʷʢʘ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʮʽʡ ʨʝʘʢʮʽʾ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʚ ʦʢʠʩʥʝʥʫ ʬʦʨʤʫ. 

ɻʣʫʪʘʪʽʦʥ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʰʚʠʜʢʦʛʦ ʚʽʜʥʦʚʣʝʥʥ̫ ʬʝʨʤʝʥʪʦʤ ɻʇ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʟ ʤʦʣʝʢʫʣʘʤʠ H2O2. ʆʢʠʩʥʝʥʽ ʣʽʧʽʜʠ ʘʙʦ ʧʦʚʥʽʩʪʶ 

ʚʽʜʥʦʚʣʶʶʪʴʩʷ, ʘʙʦ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʤʝʥʰ ʪʦʢʩʠʯʥʽ ʩʧʦʣʫʢʠ. ɻʣʫʪʘʪʽʦʥ-

ʬʝʨʤʝʥʪʥʠʡ ʢʦʤʧʣʝʢʩ ʟʘʭʠʱʘʻ ʢʣʽʪʠʥʥʽ ʤʝʤʙʨʘʥʠ ʚʽʜ ʧʦʰʢʦʜʞʝʥʴ, ʩʧʨʠʯʠʥʝʥʠʭ 

ʨʦʟʱʝʧʣʝʥʥʷʤ ʤʦʣʝʢʫʣ ʞʠʨʽʚ ʚʽʣʴʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ. ɺʠʤʽʨʷʪʠ, ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ 

ʧʨʘʮʶʻ ɻʇ, ʤʦʞʥʘ ʟʘ ʰʚʠʜʢʽʩʪʶ ʨʦʟʱʝʧʣʝʥʥʷ ʛʣʫʪʘʪʽʦʥʫ ʧʽʜ ʚʧʣʠʚʦʤ 

ʛʽʜʨʦʧʝʨʦʢʩʠʜʫ ʪʨʝʪʠʥʥʦʛʦ ʙʫʪʠʣʫ [77, 118].  

ʂʦʥʮʝʥʪʨʘʮʽʶ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚʠʟʥʘʯʘʶʪʴ ʧʨʠ ʜʦʧʦʤʦʟʽ 

ʢʦʣʦʨʠʤʝʪʨʫ ï ʜʦ i ʧʽʩʣʷ ʨʝʘʢʮʽʾ. ɺ ʦʩʥʦʚʽ ʢʦʣʴʦʨʦʚʦʾ ʨʝʘʢʮʽʾ ʣʝʞʠʪʴ ʚʟʘʻʤʦʜʽʷ 

SH-ʛʨʫʧ ʟ 5,5`-ʜʠʪiʦʙiʩ-2-ʥiʪʨʦʙʝʥʟʦʡʥʦʶ ʢʠʩʣʦʪʦʶ (ɼʊʅɹʂ) ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʟʘʙʘʨʚʣʝʥʦʛʦ ʧʨʦʜʫʢʪʫ ð ʪiʦʥiʪʨʦʬʝʥiʣʴʥʦʛʦ. ɺʤʽʩʪ ʦʩʪʘʥʥʴʦʛʦ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʽʡʥʠʡ ʢʽʣʴʢʦʩʪʽ SH-ʛʨʫʧ, ʱʦ ʧʨʦʨʝʘʛʫʚʘʣʠ ʟ ɼʊʅɹʂ.  

ʍʽʜ ʚʠʟʥʘʯʝʥʥʷ. 100 ʤʢʣ ʛʝʤʦʣiʟʘʪʫ ʽʥʢʫʙʫʚʘʣʠ ʟ 830 ʤʢʣ ʪʨiʩ-ʅʉl ʙʫʬʝʨʫ, 

ʷʢʠʡ ʤʽʩʪʠʪʴ ɽɼʊɸ i NaN3, ʧʨʦʪʷʛʦʤ 10 ʭʚ, ʜʦʜʘʚʘʣʠ 70 ʤʢʣ ʛiʜʨʦʧʝʨʝʢʠʩʫ 
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ʪʨʝʪʠʥʥʦʛʦ ʙʫʪʠʣʫ ʪʘ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ 37Áʉ ʧʨʦʪʷʛʦʤ 5 ʭʚ. ʈʝʘʢʮʽʶ ʟʫʧʠʥʷʣʠ 

ʜʦʜʘʚʘʥʥʷʤ 0,4 ʤʣ 10% ʪʨʠʭʣʦʨʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ. ʇʨʦʙʠ ʚʽʜʞʠʤʘʣʠ ʫ ʮʝʥʪʨʠʬʫʟʽ 

ʧʨʦʪʷʛʦʤ 10 ʭʚ ʧʨʠ 8000 ʭʚ-1. ʋ ʧʨʦʙʽʨʢʠ ʟ 5 ʤʣ ʪʨiʩ-ʅʉI ʙʫʬʝʨʫ ʚʥʦʩʠʣʠ  0,1 ʤʣ 

ʩʫʧʝʨʥʘʪʘʥʪʫ i ʜʦʜʘʚʘʣʠ 100 ʤʢʣ ʨʝʘʢʪʠʚʫ ɽʣʤʘʥʘ. ʏʝʨʝʟ 5 ʭʚ ʚʠʤʽʨʶʚʘʣʠ 

ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʧʨʠ ɚ = 412 ʥʤ. ɸʢʪʠʚʥʽʩʪʴ 

ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʚʠʟʥʘʯʘʣʠ ʟ ʥʘʩʪʫʧʥʦʾ ʟʘʣʝʞʥʦʩʪʽ: 

ˍ
˒̋ ˒Ⱦ̅ρρȟτ

υ ˞
 

ʜʝ: ʉ ï ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʘ ʚ ʧʨʦʙʽ, ʤʛ; 

ɽʂ ï ʝʢʩʪʠʥʢʮʽʷ ʢʦʥʪʨʦʣʴʥʦʾ ʧʨʦʙʠ;  

ɽɼ ï ʝʢʩʪʠʥʢʮʽʷ ʜʦʩʣʽʜʥʦʾ ʧʨʦʙʠ. 

 

2.5. ɺʠʷʚʣʝʥʥʷ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3 ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʩʦʤʘʪʠʯʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ ʤʦʣʦʢʘ ʤʝʪʦʜʦʤ ʇʃʈ-ʇɼʈʌ  

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ  ʘʩʦʮʽʘʮʽʡ ʚ ʩʠʩʪʝʤʽ çʘʣʝʣʽ BoLA-DRB3.2 ï ʂʉʂè ʙʫʣʦ 

ʩʬʦʨʤʦʚʘʥʦ ʜʚʽ ʛʨʫʧʠ ʢʦʨʽʚ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ 

ʤʦʣʦʮʽ. ɺʽʜʙʽʨ ʧʨʦʙ ʤʦʣʦʢʘ ʪʘ ʜʦʩʪʘʚʢʫ ʜʦ ʣʘʙʦʨʘʪʦʨʽʾ ʟʜʽʡʩʥʶʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ɼʉʊʋ ISO 707:2002 [28]. ʂʉʂ ʫ ʧʨʦʙʘʭ ʤʦʣʦʢʘ ʚʠʟʥʘʯʘʣʠ ʥʘ ʘʥʘʣʽʟʘʪʦʨ ̔

LACTOSCAN ʂʉʂ COMPACT. 

ʇʝʨʰʘ ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʟ ʢʦʨʽʚ, ʫ ʷʢʠʭ ʢʽʣʴʢʽʩʪʴ ʩʦʤʘʪʠʯʥʠʭ 

ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʙʫʣʘ ʤʝʥʰʦʶ ʚʽʜ 200000 ʢʣ./ʩʤ3. ɿʜʦʨʦʚʘ ʤʦʣʦʯʥʘ ʟʘʣʦʟʘ 

ʧʽʜʪʨʠʤʫʻ ʥʠʟʴʢʠʡ ʘʙʦ ʙʘʟʘʣʴʥʠʡ ʨʽʚʝʥʴ ʂʉʂ ʟ ʨʽʚʥʝʤ ʜʦ 200000 ʢʣ./ʩʤ3. 

ʄʽʞʥʘʨʦʜʥʘ ʤʦʣʦʯʥʘ ʬʝʜʝʨʘʮʽʷ (IDF) ʧʨʦʧʦʥʫʻ ʜʝʱʦ ʚʠʱʝ ʟʥʘʯʝʥʥʷ ʫ 250000 

ʢʣ./ʩʤ3 [137,175]. ʆʜʥʘʢ, ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʧʦʤʠʣʦʢ ʟʘ ʚʝʨʭʥʽʡ ʧʦʨʽʛ 

ʚʠʙʨʘʥʦ ʤʝʥʠhʡ ʧʦʢʘʟʥʠʢ. ɼʦ ʜʨʫʛʦʾ ʛʨʫʧʠ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʪʚʘʨʠʥʠ ʟ ʧʦʢʘʟʥʠʢʦʤ 

ʂʉʂ ʙʽʣʴʰʝ  500000 ʢʣ./ʩʤ3. ʋ ʚʠʙʽʨʢʫ ʚʢʣʶʯʘʣʠʩʷ ʣʠʰʝ ʪʚʘʨʠʥʠ, ʫ ʷʢʠʭ ʙʫʣʦ 

ʦʩʪʘʪʦʯʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʜʽʘʛʥʦʟ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ [192]. 

ɸʣʝʣʴʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ BoLA-DRB3 ʚʠʷʚʣʝʥʦ ʥʘ ʦʩʥʦʚʽ ʇʃʈ-ʇʃʈʌ 

[44]. ʉʝʨʝʜ ʟʥʘʡʜʝʥʠʭ ʘʣʝʣʽʚ ʚʠʢʦʥʘʥʦ ʧʦʰʫʢ ʤʘʨʢʝʨʽʚ ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʚʠʩʦʢʠʤ 

ʽ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʤʦʣʦʢʘ.  

ɺʠʟʥʘʯʝʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3 ʤʝʪʦʜʦʤ ʇʃʈ-ʇɼʈʌ. 

ʏʘʩʪʦʪʠ ʘʣʝʣʽʚ ʚʠʟʥʘʯʠʣʠ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʦʣʽʤʦʨʬʽʟʤʫ ʜʦʚʞʠʥʠ 
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ʨʝʩʪʨʠʢʮʽʡʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʧʨʦʜʫʢʪʽʚ ʘʤʧʣʽʬʽʢʘʮʽʾ ʝʢʟʦʥʫ 2 ʛʝʥʘ BoLA-DRB3 

[250]. ɼʅʂ ʽʟ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʚʠʜʽʣʷʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ 

ʢʦʤʝʨʮʽʡʥʠʭ ʥʘʙʦʨʽʚ ɼʅʂ-ʩʦʨʙ ɺ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʘʥʽʾ AmpliSens 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʫ 

ʨʝʘʛʝʥʪʽʚ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ɼʅʂ ʟ ʨʽʜʢʦʾ ʢʨʦʚʽ. ɼʅʂ, ʚʠʜʽʣʝʥʘ ʟʽ ʩʚʽʞʦʛʦ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʘʻ ʚʠʩʦʢʫ ʤʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ (40-50 bp) ʽ ʯʠʩʪʦʪʫ 

ʨʝʯʦʚʠʥʠ (OD260/280 nm = 1,6 ï 2,0). ʂʦʥʮʝʥʪʨʘʮʽʶ ʽ ʯʠʩʪʦʪʫ ʚʠʜʽʣʝʥʦʾ ɼʅʂ 

ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ʪʘ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ 1% 

ʘʛʘʨʦʟʥʦʤʫ ʛʝʣʽ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʘʛʘʨʦʟʥʠʡ ʛʝʣʴ ʥʘʥʦʩʠʣʠ 25, 50 ʽ 100 ʥʛ ɼʅʂ ɚ-

ʬʘʛʘ ʽ ʘʣʽʢʚʦʪʠ ʟ ʨʦʟʯʠʥʫ ʟ ʥʝʚʽʜʦʤʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ. ɽʣʝʢʪʨʦʬʦʨʝʟ 

ʧʨʦʚʦʜʠʣʠ ʚ 1x ʪʨʽʩʙʦʨʘʪʥʦʤʫ (TBE) ʙʫʬʝʨʽ (89mM Tris-OH, 89mMH3BO3, 

2mMEDTA) ʟ ʜʦʜʘʚʘʥʥʷʤ EtBr (1 ʤʢʛ/ʤʣ) ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ɼʅʂ ʧʨʠ ʧʦʩʪʽʡʥʽʡ 

ʥʘʧʨʫʟʽ 120 ɺ. ʂʦʥʮʝʥʪʨʘʮʽʶ ɼʅʂ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ 

ʧʦʨʽʚʥʷʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʘʣʽʢʚʦʪ ʟ ʨʦʟʯʠʥʽʚ  ʟ ʥʝʚʽʜʦʤʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʴʥʦʾ ʨʦʟʪʠʪʨʦʚʢʠ ɼʅʂ ʬʘʛʫ ɚ.  

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʤʝʪʦʜʦʤ ʛʥʽʟʜʦʚʦʾ ʇʃʈ ʘʤʧʣʽʬʽʢʫʚʘʣʠ ʜʽʣʷʥʢʫ 

ʝʢʟʦʥʘ 2 ʛʝʥʘ BoLA-DRB3 ʨʦʟʤʽʨʦʤ 284 ʧ.ʥ. ʇʃʈ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʛʦʪʦʚʠʭ ʥʘʙʦʨʽʚ ʬʽʨʤʠ AmpliSens. ɼʣʷ ʧʝʨʰʦʛʦ ʨʘʫʥʜʫ ʨʝʘʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʥʘʩʪʫʧʥʽ ʧʨʘʡʤʝʨʠ: HLO-30 (5'-3': TCCTCTCTCTGCAGCAGCACATTTCC) ʪʘ 

HLO-31 (5'-3': TCCTCTCTCTGCAGCACATTTCC). ʗʢ ʤʘʪʨʠʮʶ, ʚʠʢʦʨʠʩʪʘʥʦ 5 

ʤʢʣ ɼʅʂ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ. ɼʣʷ ʜʨʫʛʦʛʦ ʨʘʫʥʜʫ ʇʃʈ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʧʨʘʡʤʝʨʠ: HLO-30 ʽ HLO-32 (5'-3': TCGCCGCTGCACAGAAACTCCTC). 

ʄʘʪʨʠʮʝʶ ʩʣʫʞʠʣʠ 2 ʤʢʣ ʧʨʦʜʫʢʪʽʚ ʇʃʈ ʧʝʨʰʦʛʦ ʨʘʫʥʜʫ, ʷʢʘ ʧʨʦʚʦʜʠʣʘʩʷ ʚ 

ʘʤʧʣʽʬʽʢʘʪʦʨʽ çʊʝʨʮʽʢè (ʬʽʨʤʘ çɼʅʂ-ʪʝʭʥʦʣʦʛʽʾè). ʇʨʦʜʫʢʪʠ ʇʃʈ ʦʙʨʦʙʣʷʣʠ 

ʪʨʴʦʤʘ ʝʥʜʦʥʫʢʣʝʘʟʘʤʠ ʨʝʩʪʨʠʢʮʽʾ: RsaI, HaeIII, XhoII (Promega, ʉʐɸ, New 

England BioLabs). ɽʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʡ ʧʦʜʽʣ ʬʨʘʛʤʝʥʪʽʚ ʨʝʩʪʨʠʢʮʽʾ ɼʅʂ 

ʧʨʦʚʦʜʠʣʠ ʚ 4% ʘʛʘʨʦʟʥʦʤʫ ʛʝʣʽ (ʘʛʘʨʦʟʘ çTopVisionTM LE GQè çFermentasè, 

ʃʠʪʚʘ) ʪʘ 9ï12% ʧʦʣʽʘʢʨʠʣʘʤʽʜʥʠʭ ʛʝʣʷʭ ʚ ʪʨʠʩ-ʙʦʨʘʪʥʦʤʫ ʙʫʬʝʨʽ ʜʣʷ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ. ɸʛʘʨʦʟʥʠʡ ʛʝʣʴ ʧʽʜʜʘʚʘʣʠ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ 

ʢʘʤʝʨʽ ʧʨʦʪʷʛʦʤ 1-3 ʛʦʜʠʥ ʧʨʠ ʥʘʧʨʫʟʽ 2 ɺ/ʩʤ. ɽʣʝʢʪʨʦʬʦʨʝʟ ʧʦʣʽʘʢʨʽʣʘʤʽʜʥʦʛʦ 

ʛʝʣʶ ʧʨʦʚʦʜʠʣʠ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʢʘʤʝʨʽ ʧʨʦʪʷʛʦʤ 10ï12 ʛʦʜʠʥ ʧʨʠ ʥʘʧʨʫʟʽ 80 ɺ. 

ɻʝʣʽ ʬʘʨʙʫʚʘʣʠ ʙʨʦʤʠʩʪʠʤ ʝʪʠʜʽʻʤ. ʌʨʘʛʤʝʥʪʠ ɼʅʂ ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʚ ʋʌ-
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ʪʨʘʥʩʽʣʶʤʽʥʘʪʦʨʽ ʧʨʠ ɚ = 280 ʥʤ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʧʘʪʝʨʥʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ GeneRuler Ê Ultra Low Range DNA 

Ladder (Fermentas, ʃʠʪʚʘ). ʆʪʨʠʤʘʥʽ ʬʦʨʝʛʨʘʤʠ ʘʥʘʣʽʟʫʚʘʣʠ ʚʽʟʫʘʣʴʥʦ (ʨʠʩ.2.2).  

ɸʤʧʣʽʬʽʢʘʮʽʷ ʝʢʟʦʥʘ 2 ʟ ʧʦʜʘʣʴʰʠʤ ʘʥʘʣʽʟʦʤ ʧʦʣʽʤʦʨʬʽʟʤʫ ʜʦʚʞʠʥʠ 

ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ɼʅʂ-ʧʘʪʝʨʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʥʜʦʥʫʢʣʝʘʟ RsaI, 

HaeIII ʽ XhoII, ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 54 ʘʣʝʣʷ ʛʝʥʘ. 

ʆʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢʠʡ ʚʢʘʟʫʻ ʥʘ ʩʠʣʫ ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʘʣʝʣʝʤ ʛʝʥʘ BoLA-

DRB3.2 ʪʘ ʂʉʂ ʙʫʚ ʚʽʜʥʦʩʥʠʡ ʨʠʟʠʢ (a, c ï ʟʨʘʟʢʠ ʢʨʦʚʽ ʚʽʜ ʪʚʘʨʠʥ ʟ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʂʉʂ, ʷʢʽ ʤʘʶʪʴ ʘʙʦ ʥʝ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʘʣʝʣʴ; b, d ï ʟʨʘʟʢʠ ʢʨʦʚʽ ʚʽʜ 

ʪʚʘʨʠʥ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʂʉʂ, ʷʢʽ ʤʘʶʪʴ ʘʙʦ ʥʝ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʘʣʝʣʴ): 

ad
bc

RR= . 

ʇʨʠ ʟʥʘʯʝʥʥʷʭ RR Ò 0,5 ʥʘʷʚʥʽʩʪʴ ʘʣʝʣʷ ʚ ʛʝʥʦʪʠʧʽ ʢʦʨʦʚʠ ʚʢʘʟʫʻ ʥʘ 

ʈʠʩ.2.2. ɽʣʝʢʪʨʦʬʦʨʝʛʨʘʤʠ  ʧʨʦʜʫʢʪʽʚ 

ʘʤʧʣʽʬʽʢʘʮʽʾ ʝʢʟʦʥʘ 2 ʛʝʥʘ BoLA-DRB3, 

ʦʪʨʠʤʘʥʠʭ ʥʘ ɼʅʂ ʢʨʦʚʽ ʢʦʨʽʚ. RsaI, 

HaeIII ʽ  XhoII ï ʝʥʜʦʥʫʢʣʝʘʟʠ.  

ɿʚʝʨʭʫ   ʚʢʘʟʘʥʽ ʥʦʤʝʨʘ ʟʨʘʟʢʽʚ ʢʨʦʚʽ. 

ɼʣʷ ʦʮʽʥʢʠ ʜʦʚʞʠʥʠ ʧʘʪʝʨʥʽʚ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʘʩ 

(ʄ) çGeneRuler  Ultra Low Range DNA 

Ladderè ʬʽʨʤʠ çFermentasè, ʃʠʪʚʘ.   



72 
 

ʧʦʟʠʪʠʚʥʫ ʘʩʦʮʽʘʮʽʶ (ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ), ʘ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ 

ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʷʢ -RR-1. 

ʉʪʘʪʠʩʪʠʯʥʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʨʠʟʠʢʫ ʜʣʷ ʜʚʦʭ ʘʣʴʪʝʨʥʘʪʠʚ 

ʦʮʽʥʶʚʘʣʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ2: ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʂʉʂź ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʂʉʂ ʪʘ ʘʣʝʣʴ: 

ʧʨʠʩʫʪʥʽʡ ź ʚʽʜʩʫʪʥʽʡ ʧʨʠ  ʩʪʫʧʝʥʽ ʩʚʦʙʦʜʠ dF = 1 ʪʘ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʫ 95% 

(N ï ʯʠʩʣʦ ʚʽʜʧʦʚʽʜʥʠʭ ʛʝʥʦʪʠʧʽʚ ʫ ʚʠʙʽʨʮʽ):  

2

2( )
  

( )( )( )( )

N ad bc

a b a c b d c d
c

-
=

+ + + +
. 

ɼʣʷ ʜʚʦʭ ʘʣʴʪʝʨʥʘʪʠʚ ʧʨʠ ʯʠʩʣʽ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʨʽʚʥʦʤʫ dF = 1 ʟʥʘʯʝʥʥʷ 

ɢ2 ʩʢʣʘʜʫʪʴ: ʜʣʷ p = 0,95 Ÿ ɢ2 = 3,84; ʜʣʷ p = 0,99 Ÿ ɢ2= 6,63; ʜʣʷ p = 0,999 Ÿ ɢ2 

= 10,8. ʗʢʱʦ ʢʽʣʴʢʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʘʣʝʣʽʚ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 5, ʪʦ ʨʦʟʨʘʭʫʥʦʢ 

ʢʨʠʪʝʨʽʶ ʧʨʦʚʦʜʠʚʩʷ ʟ ʧʦʧʨʘʚʢʦʶ ʁʻʪʩʘ.  

ɿʥʘʯʝʥʥʷ ɢ2 ʤʘʻ ʩʝʥʩ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʫ ʚʠʙʽʨʮʽ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʥʝ 

ʤʝʥʰʝ 20 ʪʚʘʨʠʥ ʽ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ:  

(a+b)Ĭ(a+c)/N>5,  (a+b)Ĭ(b+d)/N>5, (c+d)Ĭ(a+c)/N>5,(c+d)Ĭ(b+d)/N>5.  

ʇʝʨʝʚʽʨʢʫ ʩʠʣʠ ʘʩʦʮʽʘʮʽʡ ʜʣʷ ʘʣʝʣʽʚ, ʷʢʽ ʤʘʶʪʴ ʥʝʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʟʘ ʪʦʯʥʠʤ ʦʜʥʦʩʪʦʨʦʥʥʽʤ ʢʨʠʪʝʨʽʻʤ ʌʽʰʝʨʘ ʪʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʟʘʻʤʥʦʾ ʩʧʨʷʞʝʥʦʩʪʽ (ʩʧʦʣʫʯʝʥʦʩʪʽ) ʇʽʨʩʦʥʘ. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʦʙʨʦʙʽʪʦʢ ʜʘʥʠʭ  ʧʨʦʚʝʜʝʥʦ ʚ ʧʘʢʝʪʽ çMicrosoft Excel 2013è 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʣʘʩʥʠʭ ʧʨʦʛʨʘʤ. ʅʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʯʘʩʪʦʪ ʘʣʝʣʽʚ 

ʚʠʢʦʥʘʥʦ ʟʘ ʢʨʠʪʝʨʽʻʤ ʐʘʧʽʨʦ-ʋʽʣʢʘ ʪʘ ʢʨʠʪʝʨʽʻʤ ʟʛʦʜʠ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʽʨʥʦʚʘ 

ʚ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʘʢʝʪʽ IBM SPSS Statistics V28.0 (https://www.ibm.com/support/ 

knowledgecenter/ru/SSLVMB_24.0.0/spss/product_landing.html). ʊʘʢʦʞ ʚ 

ʨʦʟʨʘʭʫʥʢʘʭ ʚʠʢʦʨʠʩʪʘʥʦ ʽʥʪʝʛʨʦʚʘʥʫ ʚ Excel ʥʘʜʙʫʜʦʚʫ GenAlEx 6.503 (http:// 

biology-assets.anu.edu.au/GenAlEx/Download.html).  
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ʈʆɿɼɯʃ 3 

ʈɽɿʋʃʔʊɸʊʀ ɺʃɸʉʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

3.1. ʄʦʥʽʪʦʨʠʥʛ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ 

ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ  

 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʜʦʮʽʣʴʥʦʩʪʽ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ 

ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʨʦʙʦʪʠ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʦʰʠʨʝʥʦʩʪʽ 

ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ɼʘʥʽ ʧʨʦ ʨʽʚʝʥʴ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ ʚ ʦʪʨʠʤʘʥʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʚʽʪʽʚ ʥʘ ʧʨʠʭʦʚʘʥʽ 

ʬʦʨʤʠ ʤʘʩʪʠʪʽʚ ʚʽʜ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ɼʝʨʞʧʨʦʜʩʧʦʞʠʚʩʣʫʞʙʠ ʚ 

ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ 2021 ï 2023 ʨʦʢʠ. ɺ ʪʘʙʣ.3.1 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʷʚʣʝʥʥʷ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʚ ʪʦʚʘʨʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʦʙʣʘʩʪʽ (ʪʘʙʣʠʮʶ 

ʘʜʘʧʪʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʦʛʦ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʧʦʜʽʣʫ ʥʘ 3 ʨʘʡʦʥʠ). 

ʊʘʙʣʠʮʷ 3.1  

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʨʽʚ ʥʘ ʧʨʠʭʦʚʘʥʽ ʬʦʨʤʠ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʚ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 2021 ï 2023 ʨʦʢʠ 

ʈʽʢ ʅʘʟʚʘ ʨʘʡʦʥʫ 
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2021 

ʐʝʧʝʪʽʚʩʴʢʠʡ  30 8467 8467 71241 1140 63,6 

ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ  
20 3691 3577 30917 679 54,0 

ʍʤʝʣʴʥʠʮʴʢʠʡ  46 14058 14058 138812 6449 73,2 

2022 

ʚʩʴʦʛʦ 96 26216 26102 240970 8267 67,0 

ʐʝʧʝʪʽʚʩʴʢʠʡ  33 8953 8754 69730 1753 60,6 

ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ  
18 3292 3292 28667 651 55,5 

ʍʤʝʣʴʥʠʮʴʢʠʡ  45 16191 14439 142002 5300 69,8 

ʚʩʴʦʛʦ 96 28436 26485 240399 7703 64,7 

2023 

ʐʝʧʝʪʽʚʩʴʢʠʡ  35 9307 9307 88103 1240 73,6 

ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ  
21 3183 3183 26093 838 54,8 

ʍʤʝʣʴʥʠʮʴʢʠʡ  48 16655 14830 143478 5019 73,5 

ʚʩʴʦʛʦ 104 29145 27320 257674 7097 69,8 

ʩʝʨʝʜʥʻ ʟʘ 3 ʨʦʢʠ 99 27932 26636 246348 7689 67,1 
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ɸʥʘʣʽʟ ʪʘʙʣʠʮʽ ʧʦʢʘʟʫʻ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ʢʦʨʽʚ (8267 ʛʦʣʽʚ) 

ʚʠʷʚʣʝʥʦ ʚ 2021 ʨʦʮʽ, ʘ ʥʘʡʙʽʣʴʰ ʥʝʙʣʘʛʦʧʦʣʫʯʥʠʤ ʙʫʚ ʎʝʥʪʨʘʣʴʥʠʡ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʨʝʛʽʦʥ, ʚ ʷʢʦʤʫ ʚʠʷʚʣʝʥʦ ʚʽʜ 5,02 ʜʦ 6,45 ʪʠʩ. ʭʚʦʨʠʭ ʪʚʘʨʠʥ. 

ʅʘʡʙʽʣʴʰ ʙʣʘʛʦʧʦʣʫʯʥʠʤ ʟʘ ʚʩʽ 3 ʨʦʢʠ ʙʫʚ ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ ʨʘʡʦʥ, ʜʝ 

ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʤʝʥʰʝ 1 ʪʠʩ. ʢʦʨʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ.  

ɹʽʣʴʰ ʪʦʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʪʘ ʾʾ ʜʠʥʘʤʽʢʫ ʟʘ 2021 ï 2023 

ʨʦʢʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.3.1, ʜʝ ʚʨʘʭʦʚʘʥʦ ʚʽʜʥʦʰʝʥʥʷ ʭʚʦʨʠʭ ʢʦʨʽʚ ʜʦ ʟʘʛʘʣʴʥʦʾ  

ʯʠʩʝʣʴʥʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ ʪʚʘʨʠʥ. ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʩʫʙʢʣʽʥʽʯʥʠʭ ʤʘʩʪʠʪʽʚ ʩʢʣʘʚ 

28,9%, ʱʦ ʧʝʨʝʚʠʱʫʻ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʥʘ 4%. 

ɼʘʥʽ ʪʘʙʣʠʮʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʟʨʦʙʣʝʥʽ ʚʠʱʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʣʷ ʪʦʚʘʨʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ, ʢʨʽʤ ʦʜʥʦʛʦ ʚʠʩʥʦʚʢʫ: ʥʘʡʤʝʥʰʘ ʯʘʩʪʢʘ ʭʚʦʨʠʭ ʢʦʨʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʐʝʧʝʪʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ. 

ɼʘʣʽ ʧʨʠʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʚ ʦʩʦʙʠʩʪʠʭ 

ʧʽʜʩʦʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ ʚ ʜʠʥʘʤʽʮʽ ʪʨʴʦʭ ʨʦʢʽʚ (ʪʘʙʣ.3.2). 

ɼʦʩʠʪʴ ʥʝʙʣʘʛʦʧʦʣʫʯʥʠʤ ʧʦ ʧʨʠʚʘʪʥʠʤ ʛʦʩʧʦʜʘʨʩʪʚʘʤ ʙʫʚ 2021 ʨʽʢ, ʢʦʣʠ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʤʘʡʞʝ 9 ʪʠʩ. ʭʚʦʨʠʭ ʢʦʨʽʚ. ʅʘʡʙʽʣʴʰ 

ʧʨʦʙʣʝʤʥʠʤ ʟʥʦʚʫ ʙʫʚ ʍʤʝʣʴʥʠʮʴʢʠʡ ʨʘʡʦʥ, ʚ ʷʢʦʤʫ  ʚʠʷʚʣʝʥʦ 91% ʤʘʩʪʠʪʥʠʭ 

ʪʚʘʨʠʥ. ɺ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʨʽʟʢʦ ʩʢʦʨʦʪʠʚʩʷ ʽ ʟʘʨʘʟ ʩʷʛʘʻ 

ʙʣʠʟʴʢʦ 5 ʪʠʩ. ʛʦʣʽʚ. ɺ ʦʩʥʦʚʥʦʤʫ ʧʨʦʛʨʝʩ ʜʦʩʷʛʥʫʪʦ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ 

ʈʠʩ.3.1. ɼʠʥʘʤʽʢʘ ʧʦʰʠʨʝʥʦʩʪʽ ʤʘʩʪʠʪʽʚ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʪʨʠ ʨʦʢʠ 
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ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʙʽʣʴʰ ʥʽʞ ʫ 3 ʨʘʟʠ ʚ ʎʝʥʪʨʘʣʴʥʦʤʫ ʨʝʛʽʦʥʽ. 

ʊʘʙʣʠʮʷ 3.2  

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʨʽʚ ʥʘ ʧʨʠʭʦʚʘʥʽ ʬʦʨʤʠ ʤʘʩʪʠʪʽʚ ʚ ʦʩʦʙʠʩʪʠʭ 

ʧʽʜʩʦʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 2021 ï 2023 ʨʦʢʠ 

 

ɺʠʷʚʣʝʥʘ ʯʘʩʪʢʘ ʢʦʨʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ ʚ ʦʩʦʙʠʩʪʠʭ ʧʽʜʩʦʙʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻ ʜʘʥʽ ʪʘʙʣ.3.2. (ʨʠʩ.3.2). ʄʘʢʩʠʤʘʣʴʥʠʡ 

ʨʽʚʝʥʴ ʚʠʷʚʣʝʥʠʭ ʤʘʩʪʠʪʽʚ ʙʫʚ ʫ 2021 ʨʦʮʽ ʚ ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʨʘʡʦʥʽ (25,3%), ʘ 

ʤʽʥʽʤʘʣʴʥʠʡ ï ʫ ʇʽʚʜʝʥʥʦʤʫ ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʤʫ ʨʝʛʽʦʥʽ (2,4%). ʉʝʨʝʜʥʽ 

ʧʦʢʘʟʥʠʢʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʠʞʯ ̔ʥʽʞ ʫ ʪʦʚʘʨʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʤʘʡʞʝ ʫ 3 ʨʘʟʠ. 

ʇʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʽʥʰʠʭ ʦʙʣʘʩʪʝʡ ʪʘ ʨʝʛʽʦʥʽʚ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ 

ʚʽʜʩʫʪʥʽʩʪʶ ʢʦʥʪʘʤʽʥʘʮʽʾ ʟʙʫʜʥʠʢʽʚ ʤʘʩʪʠʪʽʚ ʚ ʧʨʠʚʘʪʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ, ʜʝ 

ʢʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʦʛʦ ʫʪʨʠʤʘʥʥʷ ʚ ʦʜʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 2ï3 ʛʦʣʦʚʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʠʯʝʨʧʥʠʤʠ, ʘʜʞʝ ʯʘʩʪʢʘ ʦʙʩʪʝʞʝʥʠʭ 

ʪʚʘʨʠʥ ʥʝ ʧʝʨʝʚʠʱʫʻ  ʜʣʷ ʪʦʚʘʨʥʠʭ, ʽ ʣʠʰʝ  ʜʣʷ ʦʩʦʙʠʩʪʠʭ ʧʽʜʩʦʙʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ. ʗʢ ʧʨʘʚʠʣʦ, ʙʽʣʴʰʽʩʪʴ ʥʝʦʙʩʪʝʞʝʥʠʭ ʢʦʨʽʚ ʤʘʶʪʴ ʨʽʟʥʽ ʬʦʨʤʠ 
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2021 

 ʐʝʧʝʪʽʚʩʴʢʠʡ 345 16597 15575 88202 572 43,8 

ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ 
291 10801 9348 60820 224 46,8 

ʍʤʝʣʴʥʠʮʴʢʠʡ  668 33520 31777 199668 8048 48,5 

ʚʩʴʦʛʦ 1304 60918 56700 348690 8844 47,0 

2022 

 ʐʝʧʝʪʽʚʩʴʢʠʡ 276 16005 14873 71329 944 36,4 

ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ 
291 8628 7801 52340 620 49,8 

ʍʤʝʣʴʥʠʮʴʢʠʡ  663 31318 29590 183586 2224 67,1 

ʚʩʴʦʛʦ 1230 55951 52264 307255 3788 56,0 

2023 

 ʐʝʧʝʪʽʚʩʴʢʠʡ 346 13952 13966 78638 740 46,8 

ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ 
291 7935 6475 43565 160 45,5 

ʍʤʝʣʴʥʠʮʴʢʠʡ  665 28171 26682 168470 2528 43,9 

ʚʩʴʦʛʦ 1302 50058 47123 290673 3428 45,0 

ʩʝʨʝʜʥʻ ʟʘ 3 ʨʦʢʠ  1279 55642 52029 315539 5053 49,3 
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ʤʘʩʪʠʪʽʚ, ʷʢʽ ʚ ʩʠʣʫ ʦʩʦʙʠʩʪʠʭ ʧʨʠʯʠʥ ʚʣʘʩʥʠʢʠ ʥʘʤʘʛʘʶʪʴʩʷ ʧʨʠʭʦʚʘʪʠ. ʊʦʤʫ 

ʨʝʘʣʴʥʘ ʢʘʨʪʠʥʘ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ ʤʘʻ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʽʜʥʦʩʥʦ ʚʠʷʚʣʝʥʠʭ ʚʠʧʘʜʢʽʚ. ʑʝ ʦʜʥʘ ʟ ʧʨʠʯʠʥ ʧʦʣʷʛʘʻ ʫ ʧʽʟʥʽʡ ʜʽʘʛʥʦʩʪʠʮ ̔ʧʨʠ 

ʚʠʷʚʣʝʥʥ ̔ʧʘʪʦʣʦʛʽʡ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʤʘʩʪʠʪʽʚ [229]. 

ʇʨʘʢʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʚ ʜʚʦʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ: 

1. ʊʦʚʘʨʠʩʪʚʦ ʟ ʦʙʤʝʞʝʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʘ 

ɸʛʨʦʬʽʨʤʘ çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè ʐʝʧʝʪʽʚʩʴʢʠʡ ʨʘʡʦʥ, ʩʝʣʠʱʝ ʤʽʩʴʢʦʛʦ ʪʠʧʫ 

ɹʽʣʦʛʽʨôʷ (ʜʘʣʽ ʊʆɺ ʅɺɸ çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè); 

2. ʌʝʨʤʝʨʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ çʇʦʜʽʣʴʩʴʢʘ ʤʘʨʢʘè ʩ. ɼʝʤôʷʥʢʽʚʮʽ ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ (ʜʘʣʽ ʌɻ çʇʦʜʽʣʴʩʴʢʘ ʤʘʨʢʘè). 

ʊʆɺ ʅɺɸ çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè ʧʦʪʫʞʥʝ ʘʛʨʘʨʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʟ ʜʘʚʥʽʤʠ 

ʪʨʘʜʠʮʽʷʤʠ, ʨʦʟʚʠʥʫʪʠʤ ʤʝʥʝʜʞʤʝʥʪʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ ʪʘ 

ʨʦʩʣʠʥʥʠʮʪʚʘ. ʌɻ çʇʦʜʽʣʴʩʴʢʘ ʤʘʨʢʘè ʥʝʱʦʜʘʚʥʦ ʩʪʚʦʨʝʥʝ ʢʦʤʧʘʢʪʥʝ 

ʘʛʨʦʬʦʨʤʫʚʘʥʥʷ ʟ ʥʝʟʥʘʯʥʠʤʠ ʦʙôʻʤʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʘʣʝ ʟ ʜʦʩʠʪʴ ʩʫʯʘʩʥʦʶ ʩʠʩʪʝʤʦʶ ʧʣʘʥʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ, ʤʦʪʠʚʘʮʽʾ 

ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ. ɺ ʦʙʦʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʚʠʨʦʙʥʠʮʪʚʦ  

ʤʦʣʦʢʘ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʙʦʪʠ, ʘʜʞʝ ʡʦʛʦ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʧʝʨʝʚʠʱʫʻ 

20% ʽ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʧʠʪ ʥʘ ʩʝʨʝʜ ʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʤʦʣʦʯʥʦʾ ʛʘʣʫʟʽ. 

ʆʜʥʘʢ ʤʘʩʪʠʪʠ ʻ ʦʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʚʘʨʪʽʩʪʴ 

ʈʠʩ.3.2. ɼʠʥʘʤʽʢʘ ʧʦʰʠʨʝʥʦʩʪʽ ʤʘʩʪʠʪʽʚ ʚ ʦʩʦʙʠʩʪʠʭ ʧʽʜʩʦʙʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʪʨʠ ʨʦʢʠ 



77 
 

ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɻʦʩʧʦʜʘʨʩʪʚʘ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʪʘ ʣʽʢʫʚʘʥʥʷ ʟʘʧʘʣʝʥʴ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ʊʦʤʫ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ 

ʩʫʯʘʩʥʠʤ ʣʽʧʦʩʦʤʘʣʴʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʤʦʞʝ ʜʘʪʠ ʚʘʞʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ 

ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ ʟʘʩʦʙʽʚ ʫ ʚʝʪʝʨʠʥʘʨʥʽʡ ʧʨʘʢʪʠʮʽ, ʜʣʷ 

ʦʟʜʦʨʦʚʣʝʥʥʷ ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ. 

 

3.1.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʤʦʣʦʯʥʦʾ ʛʘʣʫʟʽ ʪʘ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ ʫ ʊʆɺ ʅɺɸ çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè  

ʊʦʚʘʨʠʩʪʚʦ ʟ ʦʙʤʝʞʝʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʘ ʘʛʨʦʬʽʨʤʘ 

çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè ī ʻ ʧʨʦʚʽʜʥʠʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʚ 

ʋʢʨʘʾʥʽ, ʚʠʟʥʘʥʠʤ ʟʘ ʩʚʦʶ ʚʠʥʷʪʢʦʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʪʘ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ. 

ʊʦʚʘʨʠʩʪʚʦ ʚʠʨʦʙʣʷʻ ʨʦʩʣʠʥʥʠʮʴʢʫ ʪʘ ʪʚʘʨʠʥʥʠʮʴʢʫ ʧʨʦʜʫʢʮʽʶ. ʇʣʦʱʘ 

ʦʙʨʦʙʣʶʚʘʥʠʭ ʫʛʽʜʴ ʙʣʠʟʴʢʦ 6800 ʛʘ. ɻʦʩʧʦʜʘʨʩʪʚʦ ʻ ʧʣʝʤʽʥʥʠʤ ʟʘʚʦʜʦʤ ʽʟ 

ʨʦʟʚʝʜʝʥʥʷ ʛʦʣʰʪʠʥʩʴʢʦʾ ʡ ʫʢʨʘʾʥʩʴʢʦʾ ʯʝʨʚʦʥʦ-ʨʷʙʦʾ ʤʦʣʦʯʥʦʾ ʧʦʨʽʜ ʚʝʣʠʢʦʾ 

ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. ʅʝʟʥʘʯʥʘ ʯʘʩʪʢʘ ʧʦʛʦʣʽʚôʷ ʧʨʠʧʘʜʘʻ ʥʘ ʫʢʨʘʾʥʩʴʢʫ ʯʦʨʥʦ-ʨʷʙʫ 

ʤʦʣʦʯʥʫ ʭʫʜʦʙʫ. ʋʩʴʦʛʦ ʫʪʨʠʤʫʻʪʴʩʷ 2400 ʛʦʣʽʚ ɺʈʍ, ʟ ʷʢʠʭ 1143  ʜʽʡʥʽ ʢʦʨʦʚʠ.  ɺ 

2021ï22 ʨʦʢʘʭ ʛʦʩʧʦʜʘʨʩʪʚʦ ʽʤʧʦʨʪʫʚʘʣʦ ʤʘʡʞʝ 400 ʧʦʣʴʩʴʢʠʭ ʧʣʝʤʽʥʥʠʭ ʥʝʪʝʣʽʚ. 

ɿʘʛʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʚ 2022 ʨʦʮʽ ʩʢʣʘʣʦ ʧʦʥʘʜ 20 ʪʠʩ. ʪʦʥ. ʉʝʨʝʜʥʽʡ ʥʘʜʽʡ 

ʟʘ 2018 ʨʽʢ ʧʦ ʧʽʜʧʨʠʻʤʩʪʚʫ ʩʪʘʥʦʚʠʚ 8800 ʢʛ ʤʦʣʦʢʘ, ʘ ʚ 2023 ʨʦʮʽ ʚ ʜʦʩʷʛ ʧʣʘʥʢʠ 

ʫ 10500 ʢʛ ʥʘ ʜʽʡʥʫ ʢʦʨʦʚʫ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʦʙʫ ʨʝʘʣʽʟʫʻʪʴʩʷ 32 ʪʦʥʠ ʤʦʣʦʢʘ, ʟ 

ʷʢʠʭ 25 ʪʦʥ ʥʘʣʝʞʘʪʴ ʜʦ ˇʘʪʫʥʢʫ çɽʢʩʪʨʘè. ʉʠʨʦʚʠʥʫ ʧʦʩʪʘʚʣʷʶʪʴ ʥʘ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʤʦʣʦʢʦʟʘʚʦʜ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʧʝʨʝʨʦʙʣʝʥʫ ʤʦʣʦʯʥʫ ʧʨʦʜʫʢʮʽʶ ʧʽʜ 

ʙʨʝʥʜʦʤ çʄʦʣʦʢʽʷè. ʉʝʨʝʜʥʽʡ ʥʘʜʽʡ ʥʘ ʜʽʡʥʫ ʢʦʨʦʚʫ ï 31,7 ʢʛ,  ʥʘ ʬʫʨʘʞʥʫ ʢʦʨʦʚʫ 

ï 27,5 ʢʛ, ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʞʠʨʫ ï 3,9%, ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʙʽʣʢʘ ï 3,2%. ɼʘʥʽ ʧʨʦ 

ʤʦʣʦʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.3. 

ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʤʦʣʦʢʘ ʧʦ ʛʦʩʧʦʜʘʨʩʪʚʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 50 ʪʠʩ. ʂʋʆ/ʩʤį, ʘ ʢʽʣʴʢʽʩʪʴ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ī 250 ʪʠʩ. ʢʣ./ʩʤį. 

ʋ ʩʪʨʫʢʪʫʨʽ ʪʦʚʘʨʠʩʪʚʘ ʪʨʠ ʤʦʣʦʯʥʽ ʢʦʤʧʣʝʢʩʠ. ʄʊʌ ʫ ʩʝʣʽ ɾʠʞʥʠʢʽʚʮʽ 

ʧʨʘʮʶʻ ʟ 2011 ʨʦʢʫ. ʉʴʦʛʦʜʥʽ ʚʦʥʘ ʚʠʢʦʥʫʻ ʨʦʣʴ  ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʥʝʪʝʣʽʚ. ʉʶʜʠ 

ʜʦʧʨʘʚʣʷʶʪʴ ʪʝʣʠʮʴ ʚʽʢʦʤ 12 ʤʽʩʷʮʽʚ ʟ ʜʚʦʭ ʽʥʰʠʭ ʬʝʨʤ, ʟʘʧʣʽʜʥʶʶʪʴ ʪʘ 
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ʧʦʚʝʨʪʘʶʪʴ ʥʘʟʘʜ ʫ 6,5ī7 ʤʽʩʷʮʽʚ ʪʽʣʴʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʪʫʪ ʪʨʠʤʘʶʪʴ 110 ʢʦʨʽʚ 

ʯʝʨʚʦʥʦ-ʨʷʙʦʾ ʧʦʨʦʜʠ. ɼʦʾʣʴʥʘ ʟʘʣʘ çʷʣʠʥʢʘè 2Ĭ5. ʄʊʌ ʫ ʩʝʣʽ ʖʨʽʚʢʘ. ʂʦʤʧʣʝʢʩ 

ʧʽʩʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʟʜʘʥʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʫ 2012 ʨʦʮʽ. ʊʨʠʤʘʶʪʴ 500 ʢʦʨʽʚ 

ʛʦʣʰʪʠʥʩʴʢʦʾ ʧʦʨʦʜʠ. ɼʦʾʣʴʥʘ ʟʘʣʘ çʷʣʠʥʢʘè 2Ĭ12. ʄʊʌ ʫ ʩʝʣʽ ɻʫʣʽʚʮʽ ī ʦʩʥʦʚʥʠʡ 

ʢʦʤʧʣʝʢʩ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ. ʇʝʨʰʫ ʯʝʨʛʫ ʢʦʤʧʣʝʢʩʫ ʧʽʩʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʟʘʧʫʱʝʥʦ 1 ʛʨʫʜʥʷ 2017 ʨʦʢʫ. ʅʘʨʘʟʽ ʪʨʠʤʘʶʪʴ 430 ʜʽʡʥʠʭ ʽ 60 ʩʫʭʦʩʪʽʡʥʠʭ ʢʦʨʽʚ. 

ʆʩʥʦʚʥʘ ʧʦʨʦʜʘ ʢʦʨʽʚ ï ʛʦʣʰʪʠʥʠ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʜʨʫʛʦʾ ʽ ʪʨʝʪʴʦʾ ʯʝʨʛʠ ʜʽʡʥʝ 

ʩʪʘʜʦ ʥʘʣʽʯʫʚʘʪʠʤʝ 1000 ʢʦʨʽʚ ʽ ʧʨʘʮʶʚʘʪʠʤʝ ʜʚʽ ʜʦʾʣʴʥʽ ʟʘʣʠ. ʂʦʨʽʚ ʜʦʷʪʴ ʪʨʠʯʽ ʫ 

ʟʘʣʽ ʪʠʧʫ çʷʣʠʥʢʘè 2Ĭ12. ɼʦʙʦʚʠʡ ʥʘʜʽʡ ʩʪʘʥʦʚʠʪʴ 28,4 ʢʛ ʤʦʣʦʢʘ ʥʘ ʜʽʡʥʫ ʢʦʨʦʚʫ, 

ʂʉʂ ī 180ī200 ʪʠʩ. ʢʣ./ʩʤį, ʙʘʢʪʝʨʽʘʣʴʥʘ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ī 30ī32 ʪʠʩ. ʂʋʆ/ʩʤį. 

ʇʨʦʚʦʜʠʪʴʩʷ ʱʦʜʝʥʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜʦʾʚ ʪʘ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʤʦʣʦʢʘ 

(http://milkua.info/uk/post/tov-nv-agrofirma-perlina-podilla). 

ʊʘʙʣʠʮʷ 3.3 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʨʽʚ ʧʦ ʣʘʢʪʘʮʽʷʭ 

ʃʘʢʪʘʮʽʷ 
ʉʝʨʝʜʥʽʡ ʥʘʜʽʡ 

(ʢʛ) 

1 28,3 

2 34,6 

3 37,4 

4 29,7 

5 31,9 

6 29,9 

 

ʉʫʭʦʩʪʽʡʥʠʭ ʢʦʨʽʚ ʫʪʨʠʤʫʁ ʪʴ ʥʘ ʛʣʠʙʦʢʽʡ ʩʦʣʦʤôʷʥʽʡ ʧʽʜʩʪʠʣʮʽ ʟ ʚʽʣʴʥʠʤ 

ʚʠʭʦʜʦʤ ʥʘ ʚʠʛʫʣʴʥʽ ʤʘʡʜʘʥʯʠʢʠ. ɺ ʦʩʥʦʚʥʦʤʫ ʪʚʘʨʠʥ ʚʠʙʨʘʢʦʚʫʶʪʴ ʯʝʨʝʟ 

ʧʨʦʙʣʝʤʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʟʘʧʘʣʝʥʥʷʤʠ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʛʽʥʝʢʦʣʦʛʽʶ, ʥʝʢʨʦʙʘʢʪʝʨʽʦʟ, 

ʥʠʟʴʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʚʘʜʠ ʢʦʥʩʪʠʪʫʮʽʾ. ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʨʦʚʠ ī 2,95 ʣʘʢʪʘʮʽʾ. ʆʙʣʽʢ ʡ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʜʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʷʷ UniformAgri ʽ DairyPlan. ɼʣʷ 

ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʘʥʪʠʙʽʦʪʠʢʠ: 

ʤʘʨʙʦʬʣʦʢʩʘʮʠʥ, ʘʤʦʢʩʘʮʠʣʽʥ, ʩʧʽʨʘʤʽʮʠʥ ʽ ʰʧʨʠʮ-ʪʫʙʠ: ɻʘʤʘʨʝʪ, ʄʘʩʪʽʻʪ-ʬʦʨʪʝ 

ʪʘ ʤʘʟʴ ɽʣʝʤʽ. 
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ˤ ʊʆɺ ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʘ ʘʛʨʦʬʽʨʤʘ çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʢʣʽʥʽʯʥʽ ʪʘ ʩʫʙʢʣʽʥʽʯʥʽ ʬʦʨʤʠ ʤʘʩʪʠʪʽʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʽʦʜ ʟ 2021 ʧʦ 2023 ʨʽʢ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ ʬʝʨʤʘʭ  ʚ ʩʝʣʘʭ ʖʨʽʚʢʘ ʪʘ ɻʫʣʽʚʮʽ. ʂʽʣʴʢʽʩʪʴ 

ʦʙʩʪʝʞʝʥʠʭ ʪʚʘʨʠʥ ʽʟ-ʟʘ ʦʙ'ʻʢʪʠʚʥʠʭ ʪʘ ʩʫʙ'ʻʢʪʠʚʥʠʭ ʧʨʠʯʠʥ ʱʦʨʽʯʥʦ 

ʟʤʽʥʶʚʘʣʘʩʴ. ʆʨʽʻʥʪʦʚʥʠʡ ʚʽʜʩʦʪʦʢ ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʢʦʨʽʚ ʩʢʣʘʚ 2021 ʨʽʢ ï 50,9%, 

2022 ï 53,1%, 2023 ʨʽʢ ï 57,9%. ɼʘʥʽ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.4.  

ʊʘʙʣʠʮʷ 3.4 

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ ʊʆɺ ʅɺɸ çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè 

ʈʦʢʠ 

ʂʽʣʴʢʽʩʪʴ 

ʦʙʩʪʝʞʝʥʠʭ 

ʢʦʨʽʚ 

ʍʚʦʨʽ ʥʘ 

ʤʘʩʪʠʪ 

ʌʦʨʤʠ ʤʘʩʪʠʪʽʚ 

ʩʫʙʢʣʽʥʽʯʥʠʡ ʢʣʽʥʽʯʥʠʡ 

ʛʦʣʽʚ % ʛʦʣʽʚ % ʛʦʣʽʚ % ʛʦʣʽʚ % 

2021 563 100 99 17,6 82 14,6 10 1,8 

2022 621 100 109 17,1 90 14,5 17 2,7 

2023 650 100 119 18,3 93 14,3 24 3,7 

ʉʝʨʝʜʥʻ ʟʘ 3 ʨʦʢʠ 611,3 100 109 17,8 88,3 14,5 17 2,8 

ʇʨʠʤʽʪʢʘ.  ʅʝ  ʚʢʘʟʘʥʦ ʢʽʣʴʢʽʩʪʴ ʢʦʨʽʚ ʟ ʘʪʨʦʬʽʻʶ ʚʠʤôʷ, ʯʘʩʪʢʘ ʷʢʠʭ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʘ 1%. 

ʊʘʢ ʷʢ ʧʦʛʦʣʽʚ'ʷ ʦʙʩʪʝʞʝʥʠʭ ʢʦʨʽʚ, ʘ ʪʘʢʦʞ ʟʘʛʘʣʴʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʱʦʨʽʯʥʦ ʟʤʽʥʶʻʪʴʩʷ, ʪʦ ʦʙ'ʻʢʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʙʫʣʘ ʯʘʩʪʢʘ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪʠ 

ʪʚʘʨʠʥ. ɼʘʥʽ ʪʘʙʣʠʮʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʘʛʘʣʴʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʟʘ ʦʩʪʘʥʥʽ ʪʨʠ ʨʦʢʠ 

ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ ʽ ʢʦʣʠʚʘʣʘʩʴ ʚ ʤʝʞʘʭ 17,1ï18,3%. ɹʽʣʴʰʽʩʪʴ ʪʚʘʨʠʥʠ 

ʭʚʦʨʽʶʪʴ ʥʘ ʧʨʠʭʦʚʘʥʽ ʬʦʨʤʠ ʤʘʩʪʠʪʽʚ. ɼʣʷ ʜʘʥʦʾ ʬʦʨʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʽ 

ʤʝʥʰʽ ʚʽʜʭʠʣʝʥʥʷ, ʩʝʨʝʜʥʷ ʯʘʩʪʢʘ ʷʢʠʭ ʟʘ ʪʨʠ ʨʦʢʠ ʩʢʣʘʣʘ 14,5%. ɼʦʣʷ ʢʣʽʥʽʯʥʠʭ 

ʤʘʩʪʠʪʽʚ ʜʦʩʠʪʴ ʥʝʟʥʘʯʥʘ ʽ ʚʘʨʽʶʚʘʣʘ ʚ ʤʝʞʘʭ ʚʽʜ 1,8 ʜʦ 3,7%. ɸʪʨʦʬʽʷ ʚʠʤôʷ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʦʩʠʪʴ ʨʽʜʢʦ ʽ ʚ ʞʦʜʥʦʤʫ ʨʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 1%.  

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʪʘʙʽʣʴʥʠʡ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚ 

ʛʦʩʧʦʜʘʨʩʪʚʽ. ʇʦʜʽʙʥʠʡ ʧʽʜʩʫʤʦʢ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʤʝʥʝʜʞʤʝʥʪʫ ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ, ʟʘʧʦʙʽʛʘʥʥʷ  ʪʘ ʣʽʢʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʡ ʤʦʣʦʯʥʦʾ 

ʟʘʣʦʟʠ ʫ ʊʆɺ ʅɺɸ çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè, ʘʜʞʝ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʦ ʦʙʣʘʩʪʽ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʶ ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʧʦʢʘʟʥʠʢʠ. 
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3.1.2. ʇʽʜʧʨʠʻʤʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʪʘ 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ  ʚ ʌɻ çʇʦʜʽʣʴʩʴʢʘ ʤʘʨʢʘè  

 ʌʝʨʤʝʨʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ çʇʦʜʽʣʴʩʴʢʘ ʤʘʨʢʘè ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʫʙ'ʻʢʪʽʚ 

ʤʘʣʦʛʦ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ. ʎʝ ʜʦʩʠʪʴ ʤʦʣʦʜʝ ʘʛʨʦʬʦʨʤʫʚʘʥʥʷ ʟʘʩʥʦʚʘʥʝ ʚ 2005 

ʨʦʮʽ. ʌɻ çʇʦʜʽʣʴʩʴʢʘ ʄʘʨʢʘè ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʨʦʟʪʘʰʦʚʫʚʘʣʦʩʴ ʚ ɼʫʥʘʻʚʝʮʴʢʦʤʫ 

ʨʘʡʦʥʽ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ (ʟ 2020 ʨʦʢʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʨʝʬʦʨʤʠ ʫʚʽʡʰʣʦ ʜʦ ʩʢʣʘʜʫ ʂʘʤ'ʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ). ʅʘ 

ʧʣʦʱʽ ʫ 2728 ʛʘ ʚʠʨʦʱʫʶʪʴ ʚʝʣʠʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʢʫʣʴʪʫʨ ï ʦʟʠʤʫ ʧʰʝʥʠʮʶ, 

ʷʯʤʽʥʴ, ʢʫʢʫʨʫʜʟʫ,  ʩʦʥʷʰʥʠʢ, ʩʦʶ, ʛʦʨʦʭ, ʞʠʪʦ, ʨʽʧʘʢ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʘʪʠ 

ʚʣʘʩʥʫ ʢʦʨʤʦʚʫ ʙʘʟʫ ʜʣʷ ʪʚʘʨʠʥʥʠʮʪʚʘ.   

ɻʦʩʧʦʜʘʨʩʪʚʦ ʤʘʻ ʧʦʥʘʜ 500 ʛʦʣʽʚ ɺʈʍ, ʟ ʷʢʠʭ 274 ʢʦʨʦʚʠ ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ, 

ʧʪʘʭʽʚʥʠʯʠʡ ʢʦʤʧʣʝʢʩ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʡʞʝ 70 ʪʠʩ. ʧʪʘʭʽʚ-ʙʨʦʡʣʝʨʽʚ ʪʘ ʚʣʘʩʥʠʡ 

ʧʝʨʝʨʦʙʥʠʡ ʮʝʭ. ʊʘʢʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʠʚʝʨʩʠʬʽʢʫʚʘʪʠ ʘʛʨʦʨʠʟʠʢʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚ 2023 ʨʦʮʽ  ʦʪʨʠʤʘʪʠ ʯʠʩʪʠʡ 

ʧʨʠʙʫʪʦʢ ʧʦʥʘʜ 12 ʤʣʥ. ʛʨʥ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʩʢʣʘʣʦ 3463,8 ʪʦʥ. ʛʦʣʽʚ ʟ ʩʝʨʝʜʥʴʦʨʽʯʥʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 8900 ʢʛ. ɻʦʩʧʦʜʘʨʩʪʚʦ ʧʨʦʜʦʚʞʫʻ ʨʦʟʧʦʯʘʪʫ ʨʦʙʦʪʫ ʟ ʨʦʟʚʠʪʢʫ 

ʤʦʣʦʯʥʦʛʦ ʪʘ ʤôʷʩʥʦʛʦ ʪʚʘʨʠʥʥʠʮʪʚʘ. ʅʘ ʬʝʨʤʽ ʚ ʩ. ɼʝʤôʷʥʢʽʚʮʽ  ʫʪʨʠʤʫʶʪʴʩʷ 

ʯʦʨʥʦ-ʨʷʙʘ ʪʘ ʛʦʣʰʪʠʥʩʴʢʘ ʧʦʨʦʜʠ ɺʈʍ. ʇʨʦʜʦʚʞʫʶʪʴʩʷ ʨʦʙʦʪʠ ʧʦ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʩʪʘʨʠʭ ʧʨʠʤʽʱʝʥʴ, ʧʦʙʫʜʦʚʘʥʠʭ 30-40 ʨʦʢʽʚ ʥʘʟʘʜ. ʋʪʨʠʤʘʥʥʷ 

ʪʚʘʨʠʥ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ  ʙʝʟʧʨʠʚôʷʟʥʝ. ʇʽʜʣʦʛʘ ʚ ʢʦʨʽʚʥʠʢʘʭ ʜʝʨʝʚôʷʥʘ.  

ɻʦʩʧʦʜʘʨʩʪʚʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫʪʨʠʤʘʥʥʷ, ʚʽʜʛʦʜʽʚʣʽ ʪʘ 

ʜʦʾʥʥʷ ʢʦʨʽʚ. ʌʝʨʤʘ ʤʘʻ ʩʫʯʘʩʥʫ ʜʦʾʣʴʥʫ ʟʘʣʫ ʦʩʥʘʱʝʥʫ ʦʙʣʘʜʥʘʥʥʷʤ ʢʦʤʧʘʥʽʾ 

DeLaval ʪʠʧʫ çʢʘʨʫʩʝʣʴè ʥʘ 24 ʢʦʨʦʚʠ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʥʦʚʫ ʤʝʪʦʜʠʢʫ ʤʘʰʠʥʥʦʛʦ 

ʜʦʾʥʥʷ ï Flow-Responsive MilkingÊ. ɯʥʥʦʚʘʮʽʡʥʘ ʨʦʟʨʦʙʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʬʘʢʪʠʯʥʠʡ ʧʦʪʽʢ ʤʦʣʦʢʘ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʚʘʢʫʫʤʫ ʪʘ ʧʫʣʴʩʘʮʽʾ ʧʽʜ ʯʘʩ ʜʦʾʥʥʷ. 

ʗʢʽʩʪʴ ʤʦʣʦʢʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʠʤʠ ʟʫʩʠʣʣʷʤʠ. ʎʝ ʟʙʘʣʘʥʩʦʚʘʥʠʡ 

ʨʘʮʽʦʥ ʢʦʨʽʚ, ʥʘʣʝʞʥʘ ʨʦʙʦʪʘ ʚʝʪʝʨʠʥʘʨʥʦʾ ʩʣʫʞʙʠ, ʤʽʥʽʤʽʟʘʮʽʷ ʣʶʜʩʴʢʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʫ ʧʨʦʮʝʩ ʜʦʾʥʥʷ ʪʘ ʨʝʪʝʣʴʥʝ ʦʯʠʱʝʥʥʷ ʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʤʦʣʦʢʘ. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʦ ʚʟʷʣʦ ʢʫʨʩ ʥʘ ʛʦʣʰʪʠʥʽʟʘʮʽʶ 
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ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ. ʄʦʣʦʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʢʣʘʜʘ ̒22 ʣʽʪʨʠ ʥʘ ʢʦʨʦʚʫ, ʘ ʧʨʠʨʽʩʪ 

ʙʠʯʢʽʚ ï 1100 ʛʨʘʤ. ʇʨʦʜʫʢʮʽʷ ʢʣʘʩʫ çʝʢʩʪʨʘè ʪʘ ʚʠʱʦʛʦ ˇʘʪʫʥʢʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ 

ɼʫʥʘʻʚʝʮʴʢʠʡ ʪʘ ɺʽʥʴʢʦʚʝʮʴʢʠʡ ʤʦʣʦʢʦʟʘʚʦʜʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʢʣʽʥʽʯʥʽ ʪʘ ʩʫʙʢʣʽʥʽʯʥʽ ʬʦʨʤʠ ʤʘʩʪʠʪʽʚ ʌɻ çʇʦʜʽʣʴʩʴʢʘ 

ʤʘʨʢʘè ʧʨʦʚʦʜʠʣʠʩʴ ʟ 2021 ʧʦ 2023 ʨʽʢ. ʂʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʪʚʘʨʠʥ ʩʷʛʘʣʘ 80ï

85%. ʈʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 3.5. 

ʊʘʙʣʠʮʷ 3.5 

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ ʚ ʌɻ çʇʦʜʽʣʴʩʴʢʘ ʤʘʨʢʘè 

ʇʨʠʤʽʪʢʘ.  ɺ ʛʦʩʧʦʜʘʨʩʪʚʽ ʥʝ ʚʠʷʚʣʷʣʠʩʷ ʢʦʨʦʚʠ ʟ ʘʪʨʦʬʽʻʶ ʚʠʤôʷ. 

ɿʘ ʪʨʠ ʦʩʪʘʥʥʽʭ ʨʦʢʠ ʚʽʜʤʽʯʘʶʪʴʩʷ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʱʦʜʦ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ 

ʤʘʩʪʠʪʠ. ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ ʩʢʦʨʦʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ 

ʥʘ 2%. ʊʘʢʦʞ ʟʤʝʥʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʩʫʙʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʽʚ ʥʘ 2,8%. 

ʂʣʽʥʽʯʥʽ ʬʦʨʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʶʪʴ ʙʽʣʷ 2%. 

ɺʠʷʚʣʝʥʽ ʧʦʢʘʟʥʠʢʠ ʟʥʘʯʥʦ ʤʝʥʰʽ ʥʽʞ ʧʦʢʘʟʥʠʢʠ ʧʦ ʂʘʤôʷʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʦʤʫ ʨʘʡʦʥʫ (19 ï26,3%), ʪʘ ʧʦ ʦʙʣʘʩʪʽ ʚ ʮʽʣʦʤʫ (26 ï31,7%), ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ  ʫʪʨʠʤʘʥʥʷ ʪʘ ʛʦʜʽʚʣʽ ʪʚʘʨʠʥ ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʢʦʨʽʚ ʥʘ ʨʽʟʥʽ ʬʦʨʤʠ ʤʘʩʪʠʪʫ ʢʦʣʠʚʘʣʘʩʷ ʫʧʨʦʜʦʚʞ ʨʦʢʫ 

(ʨʠʩ.3.3). ʅʘʡʙʽʣʴʰʝ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚ ʣʽʪʥʽ ʤʽʩʷʮʽ (ʯʝʨʚʝʥʴ ï 

ʣʠʧʝʥʴ) ʪʘ ʚʟʠʤʢʫ ʚ ʩʽʯʥʽ. ʋ ʮʽ ʤʽʩʷʮʽ ʭʚʦʨʽʣʦ ʧʦ 30 ʢʦʨʽʚ, ʟ ʷʢʠʭ ʧʦʚʪʦʨʥʠʡ 

ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʢʣʘʜʘʚ 6, 12 ʽ 14 ʪʚʘʨʠʥ ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʤʝʥʰʝ ʭʚʦʨʠʭ 

ʢʦʨʽʚ ʙʫʣʦ ʫ ʪʨʘʚʥʽ, ʛʨʫʜʥʽ ʪʘ ʚʝʨʝʩʥʽ. ʉʝʨʝʜ ʢʣʽʥʽʯʥʠʭ ʤʘʩʪʠʪʽʚ ʥʘʡʯʘʩʪʽʰʝ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʢʘʪʘʨʘʣʴʥʘ ʬʦʨʤʘ, ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ ʚʠʟʥʘʯʘʚʩʷ ʣʠʰʝ 

ʫ 2%  ʭʚʦʨʠʭ ʪʚʘʨʠʥ. 

ʈʦʢʠ 

ʂʽʣʴʢʽʩʪʴ 

ʦʙʩʪʝʞʝʥʠʭ 

ʢʦʨʽʚ 

ʍʚʦʨʽ ʥʘ 

ʤʘʩʪʠʪ 

ʌʦʨʤʠ ʤʘʩʪʠʪʽʚ 

ʩʫʙʢʣʽʥʽʯʥʠʡ ʢʣʽʥʽʯʥʠʡ 

ʛʦʣʽʚ % ʛʦʣʽʚ % ʛʦʣʽʚ % ʛʦʣʽʚ % 

2021 235 100 36 15,3 32 13,6 7 3,0 

2022 229 100 36 15,7 30 13,1 6 2,6 

2023 220 100 30 13,6 26 11,8 4 1,8 

ʉʝʨʝʜʥʻ ʟʘ 3 ʨʦʢʠ 228 100 34 14,9 29,3 12,9 5,7 2,5 
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 ʇʦʩʪʽʡʥʽ ʧʝʨʝʚʽʨʢʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʤʘʩʪʠʪ, ʧʦʯʠʥʘʶʯʠ ʟ ʦʪʝʣʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʢʦʨʦʚʠ ʭʚʦʨʽʣʠ ʫ ʜʨʫʛʽʡ ʪʘ ʪʨʝʪʽʡ ʯʘʩʪʠʥʽ ʣʘʢʪʘʮʽʾ (ʧʦ 

20%) ʧʦʯʠʥʘʶʯʠ ʟ 121 ʜʦʙʠ ʜʦ ʾʾ ʟʘʢʽʥʯʝʥʥʷ (ʨʠʩ.3.4).  

ʇʦʚʪʦʨʥʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʫ 18 (7,8%) ʽ ʫ 23 ʢʦʨʚ̔  

(10%). ʋ ʧʝʨʰʠʡ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʦʪʝʣʝʥʥʷ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʚʠʷʚʣʝʥʦ ʫ 14 

ʢʦʨʽʚ ʽ ʦʜʥʘ ʪʚʘʨʠʥʘ ʧʝʨʝʭʚʦʨʽʣʘ ʛʥʽʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ. ʇʦʯʠʥʘʶʯʠ ʟ 15 

ʜʦʙʠ ʧʽʩʣʷ ʦʪʝʣʝʥʥʷ ʟôʷʚʠʣʠʩʷ ʦʟʥʘʢʠ ʩʝʨʦʟʥʠʭ ʤʘʩʪʠʪʠ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʟʘʭʚʦʨʶʚʘʥʴ ʧʦ ʣʘʢʪʘʮʽʷʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣhɹʝ 

ʤʘʩʪʠʪʽʚ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʪʨʝʪʶ ʣʘʢʪʘʮʽ ʁ(ʨʠʩ.3.5). ɹʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 54 ʚʠʧʘʜʢʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ (23,5%), ʟ ʷʢʠʭ ʫ 24 ʢʦʨʽʚ ʚʦʥʦ ʧʨʦʷʚʠʣʦʩʷ ʧʦʚʪʦʨʥʦ. ʋ ʪʨʝʪʠʥʠ 

ʈʠʩ.3.3. ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ ʧʦ ʤʽʩʷʮʷʤ: ʩʽʨʠʡ ʢʦʣʽʨ ï 

ʩʫʙʢʣʽʥʽʯʥʘ, ʪʝʤʥʠʡ ï ʢʣʽʥʽʯʥʘ ʬʦʨʤʘ 

ʈʠʩ.3.4. ʇʦʪʠʞʥʝʚʠʡ ʛʨʘʬʽʢ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʤʘʩʪʠʪ ʧʦʯʠʥʘʶʯʠ ʟ ʦʪʝʣʝʥʥʷ 
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ʪʚʘʨʠʥ ʫʨʘʞʝʥʥʷ ʚʠʥʠʢʘʣʦ ʚ ʪʽʡ ʩʘʤʽʡ ʯʚʝʨʪʽ, ʱʦ ʡ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʘʟʫ.  

ɸʥʘʣʽʟ ʧʦʰʠʨʝʥʥʷ ʤʘʩʪʠʪʫ ʧʦ ʯʚʝʨʪʷʤ ʧʦʢʘʟʘʚ, ʱʦ  ʥʘʡʯʘʩʪʽʰʝ ʫʨʘʞʘʣʠʩʷ 

ʟʘʜʥʽ ʧʨʘʚʽ ʯʚʝʨʪʽ ʚʠʤôʷ (33,6%). ʇʦʚʪʦʨʥʽ ʚʠʧʘʜʢʠ (37,5 %) ʪʝʞ ʥʘʡʯʘʩʪʽʰʝ 

ʩʪʦʩʫʚʘʣʠʩʷ ʮʽʻʾ ʯʘʩʪʠʥʠ ʚʠʤôʷ (ʪʘʙʣ.3.6).  

ʊʘʙʣʠʮʷ 3.6 

 ɿʘʛʘʣʴʥʽ ʫʨʘʞʝʥʥʷ ʯʚʝʨʪʝʡ ʚʠʤôʷ ʧʨʠ ʤʘʩʪʠʪʘʭ 

 ʇʝʨʝʜʥʷ ʣʽʚʘ ʇʝʨʝʜʥʷ ʧʨʘʚʘ 

ɺʠʧʘʜʢʠ 30 ɺʠʧʘʜʢʠ 22 

ʂʽʣʴʢʽʩʪʴ ʢʦʨʽʚ 22 ʂʽʣʴʢʽʩʪʴ ʢʦʨʽʚ 18 

ʂʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʽʚ 8 ʂʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʽʚ 4 

ɿʘʜʥʷ ʣʽʚʘ ɿʘʜʥʷ ʧʨʘʚʘ 

ɺʠʧʘʜʢʠ 31 ɺʠʧʘʜʢʠ 42 

ʂʽʣʴʢʽʩʪʴ ʢʦʨʽʚ 28 ʂʽʣʴʢʽʩʪʴ ʢʦʨʽʚ 33 

ʂʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʽʚ 3 ʂʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʽʚ 9 

 

ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʧʨʘʚʫ ʽ ʣʽʚʫ ʧʦʣʦʚʠʥʠ ʚʠʤôʷ ʪʦ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ 

ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʾʭ ʧʦʚʪʦʨʽʚ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʚʽʜʧʦʚʽʜʥʦ 26,5% ʽ  27,8% ʪʘ 

18% ʽ 20,3% (ʧʦʚʪʦʨʠ ʜʦ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʘʩʪʠʪʽʚ). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

ʉʪʨʦʷʥʦʚʩʴʢʘ, ʃ., & ʉʫʧʨʦʚʠʯ, ʊ. (2021). ʇʦʰʠʨʝʥʥʷ ʪʘ ʝʪʽʦʣʦʛʽʷ ʤʘʩʪʠʪʽʚ 

ʫ ʬʝʨʤʝʨʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ɸʛʨʘʨʥʠʡ ʚʽʩʥʠʢ ʇʨʠʯʦʨʥʦʤʦʨôʷ, 100, 16ï21. 

https://doi.org/10.37000/abbsl.2021.100.04. 

 

ʈʠʩ.3.5. ɼʠʥʘʤʽʢʘ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʧʦ ʣʘʢʪʘʮʽʷʤ 
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3.2. ʄʽʢʨʦʙʽʦʮʝʥʦʟʠ ʟʘ ʢʣʽʥʽʯʥʦʛʦ ʪʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ  ʤʘʩʪʠʪʫ ʫ ʢʦʨʽʚ  

 

ʋ ʭʦʜʽ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 40 ʧʨʦʙ ʩʝʢʨʝʪʫ ʚʠʤôʷ ʚʽʜ ʢʦʨʽʚ ʟ 

ʢʣʽʥʽʯʥʠʤ ʽ ʩʫʙʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʤʘʩʪʠʪʫ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 85 ʽʟʦʣʷʪʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɯʟ ʯʠʩʣʘ ʚʠʜʽʣʝʥʠʭ ʢʫʣʴʪʫʨ 57,6% ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʛʨʘʤʧʦʟʠʪʠʚʥʠʤʠ ʢʦʢʘʤʠ, 20% ï ʨʦʜʠʥʦʶ Enterobacteriaceae, ʩʝʨʝʜ ʷʢʠʭ 

Escherichia ʩoli ʩʪʘʥʦʚʠʣʦ 12,9%. ɼʦʤʽʥʫʶʯʠʤʠ ʙʫʣʠ ʩʪʘʬʽʣʦʢʦʢʠ ï 34,1%, 

ʩʪʨʝʧʪʦʢʦʢʠ ï 23,6% (ʨʠʩ. 3.6). 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ ʝʪʽʦʣʦʛʽʯʥʘ 

ʩʪʨʫʢʪʫʨʘ ʧʨʠ ʢʣʽʥʽʯʥʦʤʫ ʽ ʩʫʙʢʣʽʥʽʯʥʦʤʫ ʤʘʩʪʠʪʘʭ ʜʝʱʦ ʨʽʟʥʘ (ʪʘʙʣ.3.7).  

ɿ 20 ʟʨʘʟʢʽʚ ʤʦʣʦʢʘ ʚʽʜ ʢʦʨʽʚ ʽʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ  

34 ʝʧʽʟʦʦʪʠʯʥʽ ʰʪʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʉʝʨʝʜ ʟʘʛʘʣʴʥʦʛʦ ʤʘʩʠʚʫ ʚʠʜʽʣʝʥʠʭ ʢʫʣʴʪʫʨ 

ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʥʘʣʝʞʘʣʘ ʙʘʢʪʝʨʽʷʤ ʟ ʨʦʜʽʚ Streptococcus (26,5%), Staphylococcus 

(23,5%)  ̔ Escherichia ʩoli (11,8%). ɺʠʜʽʣʝʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚ ʤʦʥʦʢʫʣʴʪʫʨʽ 

ʟʫʩʪʨʽʯʘʣʠʩʴ ʚ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ. ʊʘʢ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʟʦʣʦʪʠʩʪʠʡ 

ʩʪʘʬʽʣʦʢʦʢ ʫ ʚʠʛʣʷʜʽ ʤʦʥʦ̔ʟʦʣʷʪʫ ʟʫʩʪʨʽʯʘʚʩʷ ʣʠʰʫ 2,9%.  ʋ 11,9% ʽʟʦʣʷʪʽʚ 

ʟʦʣʦʪʠʩʪʠʡ ʩʪʘʬʽʣʦʢʦʢ ʚʠʜʽʣʷʚʩʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʝʧʽʜʝʨʤʘʣʴʥʠʤ ʩʪʘʬʽʣʦʢʦʢʦʤ, 

ʢʦʨʠʥʦʙʘʢʪʝʨʽʷʤʠ, ʝʥʪʝʨʦʢʦʢʦʤ ʪʘ ʛʥʽʡʥʠʤ ʩʪʨʝʧʪʦʢʦʢʦʤ (ʧʦ 2,9%).  

ʈʠʩ 3.6. ʄʽʢʨʦʙʥʠʡ ʧʨʦʬʽʣʴ ʩʝʢʨʝʪʫ ʚʠʤôʷ ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ 
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ʊʘʙʣʠʮʷ 3.7 

ʂʦʥʪʘʤʽʥʘʮʽʷ ʩʝʢʨʝʪʫ ʚʠʤôʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ ʢʦʨʽʚ  

ɿʙʫʜʥʠʢ 

ʇʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʢʣʽʥʽʯʥʠʡ ʩʫʙʢʣʽʥʽʯʥʠʡ 

ʢʽʣʴʢʽʩʪʴ 

ʽʟʦʣʷʪʽʚ 
% 

ʢʽʣʴʢʽʩʪʴ 

ʽʟʦʣʷʪʽʚ 
% 

Staphylococcus aureus 14 27,5 6 17,6 

Staphylococcus epidermidis 7 13,7 2 5,9 

Streptococcus agalactiae 5 9,8 4 11,8 

Streptococcus uberis 3 5,9 2 5,9 

Streptococcus pyogenes 3 5,9 3 8,8 

Escherichia ʩoli 7 13,7 4 11,8 

Klebsiella spp 4 7,8 2 5,9 

Pseudomonas aeruginosa 3 5,9 ï ï 

Corynebacterium spp ï ï 2 5,9 

Enterococcus spp ï ï 3 8,8 

Clostridium spp ï ï 1 2,9 

ɯʥʰʽ 5 9,8 5 14,7 

 

ɺʠʜʽʣʝʥʽ ʰʪʘʤʠ Staphylococcus aureus ʧʝʨʝʚʽʨʷʣʠ ʥʘ ʧʘʪʦʛʝʥʥʽʩʪʴ ʰʣʷʭʦʤ 

ʚʠʟʥʘʯʝʥʥʷ ʛʝʤʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʢʨʦʚôʷʥʦʤʫ ʘʛʘʨʽ, ɼʅʂ-ʘʟʥʦʾ  ʘʢʪʠʚʥʦʩʪʽ, 

ʨʦʟʱʝʧʣʝʥʥʷ ʤʘʥʽʪʫ ʚ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʩʪʘʥʦʚʢʠ ʨʝʘʢʮʽʾ 

ʧʣʘʟʤʦʢʦʘʛʫʣʷʮʽʾ.  

Streptococcus agalactiae ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʫ 11,8% ʽʟʦʣʷʪʽʚ, ʘʣʝ ʣʠʰʝ 5,9% 

ʝʧʽʟʦʦʪʠʯʥʠʭ ʰʪʘʤʽʚ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ  ʫ ʤʦʥʦʢʫʣʴʪʫʨʽ.  

Escherichia ʩoli ʫ ʤʦʥʦʢʫʣʴʪʫʨʽ ʚʠʜʽʣʷʣʘʩʷ  ʣʠʰʝ ʫ 2,9% ʚʽʜ ʫʩʽʭ ʽʟʦʣʷʪʽʚ 

ʙʘʢʪʝʨʽʡ. ʋʩʽ ʚʠʜʽʣʝʥʽ ʢʫʣʴʪʫʨʠ ʝʰʝʨʠʭʽʡ ʙʫʣʠ ʧʝʨʝʚʽʨʝʥʽ ʥʘ ʧʘʪʦʛʝʥʥʽʩʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʽʦʧʨʦʙʠ ʥʘ ʙʽʣʠʭ ʤʠʰʘʭ.  

ʆʪʨʠʤʘʥʽ ʤʦʥʦʢʫʣʴʪʫʨʠ Staphylococcus aureus, Streptococcus agalactiae ʪʘ 

Escherichia ʩoli ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʪʝʥʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʩʧʨʠʯʠʥʷʪʠ ʧʘʪʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ ʫ ʤʦʣʦʯʥʽʡ ʟʘʣʦʟʽ ʢʦʨʽʚ ʧʨʠ ʟʥʠʞʝʥʥʽ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ. 

ʇʨʠ ʢʣʽʥʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ ʧʠʪʦʤʘ ʚʘʛʘ ʚ ʝʪʽʦʣʦʛʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʥʘʣʝʞʠʪʴ ʩʪʘʬʽʣʦʢʦʢʘʤ (41,2%). ʉʪʨʝʧʪʦʢʦʢʠ ʚʠʜʽʣʷʣʠʩʷ ʤʝʥʰʝ, ʥʽʞ ʫ ʜʚʘ ʨʘʟʠ 
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(21,6%). ɿʘʬʽʢʩʦʚʘʥʦ ʘʥʘʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ʯʘʩʪʦʪʠ ʚʠʜʽʣʝʥʴ Escherichia ʩoli ʽ 

Klebsiella pneumoniae (ʩʫʤʘʨʥʦ 21,5%). ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ʥʘʡʯʘʩʪʽʰʽ ʚʠʜʽʣʷʣʠʩʷ ʫ 

ʚʠʛʣʷʜʽ ʘʩʦʮʽʘʪʦʚ (89,5%). ʅʘʧʨʠʢʣʘʜ, ʤʦʥʦʢʫʣʴʪʫʨʘ Staphylococcus aureus 

ʨʝʻʩʪʨʫʚʘʣʘʩʴ ʤʘʡʞʝ ʚ 9 ʨʘʟ ʨʽʜʰʝ (10,5%). ɹʘʢʪʝʨʽʾ Pseudomonas aeruginosa ʪʘ 

Streptococcus uberis ʚʠʜʽʣʷʣʘʩʷ ʣʠʰʝ ʚ ʘʩʦʮʽʘʮʽʷʭ ʟ ʽʥʰʠʤʠ ʧʘʪʦʛʝʥʘʤʠ (5,9%). 

ʊʘʢʦʞ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥ ̫ ʯʫʪʣʠʚʦʩʪʽ ʧʘʪʦʛʝʥʥʠʭ ʰʪʘʤʽʚ, 

ʚʠʷʚʣʝʥʠʭ ʫ ʢʦʨʽʚ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ, ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʪʘʙʣ. 3.8).  

ʊʘʙʣʠʮʷ 3.8 

ʏʫʪʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʽʟʦʣʷʪʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ  

ʅʘʟʚʘ ʧʨʝʧʘʨʘʪʫ 
ʂʽʣʴʢʽʩʪʴ 

ʽʟʦʣʷʪʽʚ 

ʂʽʣʴʢʽʩʪʴ ʽʟʦʣʷʪʽʚ 

ʯʫʪʣʠʚʠʭ (n) 

ʂʽʣʴʢʽʩʪʴ ʽʟʦʣʷʪʽʚ 

ʯʫʪʣʠʚʠʭ (%) 

ɸʤʦʢʩʠʮʠʣʽʥ + 

ʢʣʘʚʫʣʘʥʦʚʘ ʢʠʩʣʦʪʘ 
40 36 90 

ɸʤʽʢʘʮʠʥ 24 6 25 

ɸʤʧʽʮʠʣʽʥ 21 7 33,3 

ɻʝʥʪʘʤʽʮʠʥ 40 32 80 

ɼʘʥʦʬʣʦʢʩʘʮʠʥ 31 13 41,9 

ɼʦʢʩʽʮʠʢʣʽʥ 34 31 91,2 

ʂʘʥʘʤʽʮʠʥ 26 19 73,1 

ʂʣʘʨʠʪʨʦʤʽʮʠʥ 25 25 100 

ʃʝʚʦʤʽʮʝʪʠʥ 31 14 45,1 

ʄʘʨʙʦʬʣʦʢʩʘʮʠʥ 17 16 94,1 

ʅʦʨʬʣʦʢʩʘʮʠʥ 25 8 32 

ʅʽʪʨʦʬʫʨʘʥʪʦʾʥ 31 4 12,9 

ʅʝʦʤʽʮʠʥ 34 10 29,4 

ʆʬʣʦʢʩʘʮʠʥ 25 12 48 

ʇʦʣʽʤʽʢʩʽʥ 31 4 12,9 

ʉʧʽʨʘʤʽʮʠʥ 14 13 92,8 

ʊʦʙʨʘʤʽʮʠʥ 14 10 71,4 

ʊʝʪʨʘʮʠʢʣʽʥ 17 5 29,4 

ʎʝʬʦʪʘʢʩʠʤ 31 27 87,1 

ʎʠʧʨʦʬʣʦʢʩʘʮʠʥ 34 30 88,2 

ʎʝʬʪʨʽʘʢʩʦʥ 25 4 16 

ʎʝʬʘʟʦʣʽʥ 25 14 56 
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ɼʦ ʢʣʘʨʠʪʨʦʤʽʮʠʥʫ ʙʫʣʠ ʯʫʪʣʠʚʠʤʠ ʚʩʽ ʚʠʜʽʣʝʥʽ ʽʟʦʣʷʪʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʜʦ ʤʘʨʙʦʬʣʦʢʩʘʮʠʥʫ ï 94,1%,  ʩʧʽʨʘʤʽʮʠʥʫ ï  92,8%, ʜʦʢʩʽʮʠʢʣʽʥʫ ï  91,2% ʪʘ 

ʘʤʦʢʩʠʮʠʣʽʥʫ + ʢʣʘʚʫʣʘʥʦʚʦʾ ʢʠʩʣʦʪʠ ï 90%. ʈʝʟʠʩʪʝʥʪʥʠʤʠ ʚʠʜʽʣʝʥʽ ʢʫʣʴʪʫʨʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʙʫʣʠ ʜʦ  ʥʽʪʨʦʬʫʨʘʥʪʦʾʥʫ ʽ  ʧʦʣʽʤʽʢʩʽʥʫ (87,1%),  ʮʝʬʪʨʽʘʢʩʦʥʫ  

(84%) ʪʘ ʘʤʽʢʘʮʠʥʫ (75%). 

ɽʧʽʟʦʦʪʠʯʥʽ ʰʪʘʤʠ Staphylococcus aureus ʚʠʷʚʠʣʠʩʷ ʩʪʽʡʢʠʤʠ ʜʦ 10 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʟ 23 ʚʠʢʦʨʠʩʪʘʥʠʭ ʚ ʜʦʩʣʽʜʞʝʥʥʽ. ɼʦ ʽʥʰʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚʦʥʠ ʙʫʣʠ 

ʙʽʣʴʰ ʩʧʨʠʡʥʷʪʣʠʚʠʤʠ, ʘʣʝ ʙʝʟ ʥʘʜʤʽʨʥʦʛʦ ʨʦʩʪʫ ʯʫʪʣʠʚʦʾ ʟʦʥʠ. Streptococcus 

agalactiae ʙʫʚ ʨʝʟʠʩʪʝʥʪʥʠʤʠ ʜʦ  9 (39,1%) ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʊʘʢʦʞ 

ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʦʢʘʟʘʣʠ ʝʧʽʟʦʦʪʠʯʥʽ ʰʪʘʤʠ Escherichia coli 

(47,8%). ʈʝʟʫʣʴʪʘʪʠ ʜʣʷ ʽʟʦʣʷʪʽʚ Staphylococcus aureus, Streptococcus agalactiae  

ʪʘ Escherichia coli  ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.3.7. 

ʇʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ  

ʙʫʣʘ ʧʦʧʝʨʝʜʥʴʦ ʦʮʽʥʝʥʘ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʩʪʚʦʨʝʥʦʾ ʩʫʙʩʪʘʥʮʽʾ (ʨʠʩ.3.8).  

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʽʣʶʩʪʨʫʶʪʴ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ  ʩʪʦʩʦʚʥʦ ʤʫʟʝʡʥʠʭ ʰʪʘʤʽʚ ʩʪʘʬʽʣʦʢʦʢʽʚ, ʢʣʝʙʩʽʻʣ, 

ʩʪʨʝʧʪʦʢʦʢʽʚ, ʩʠʥʴʦʛʥʽʡʥʦʾ ʧʘʣʠʯʢʠ ʪʘ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ. ʗʢ ʚʠʜʥʦ ʟ ʈʠʩ.3.8   

ʈʠʩ. 3.8. ɸʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ 
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ɽʊʉ ʘʢʪʠʚʥʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ Staphylococcus aureus  ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 

0,156%. ɰʭ ʯʫʪʣʠʚʽʩʪʴ ʟʙʝʨʽʛʘʣʘʩʷ ʜʦ ʨʦʟʚʝʜʝʥʥʷ 1:16. ʇʘʪʦʛʝʥʥʽ ʤʫʟʝʡʥʽ ʰʪʘʤʠ  

Escherichia coli ʧʨʦʷʚʠʣʠ ʙʽʣʴʰʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ɽʊʉ (1:32). ʄʫʟʝʡʥʽ ʰʪʘʤʠ 

ʝʧʽʜʝʨʤʘʣʴʥʦʛʦ ʩʪʘʬʽʣʦʢʦʢʫ, ʢʣʝʙʩʽʻʣʠ ʪʘ ʩʠʥʴʦʛʥʽʡʥʦʾ  ʧʘʣʠʯʢʠ, ʷʢʽ ʯʘʩʪʦ 

ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʤʽʢʨʦʽʦʮʝʥʦʟʘʭ ʟʘ ʤʘʩʪʠʪʫ ʢʦʨʽʚ, ʪʘʢʦʞ ʧʨʦʷʚʣʷʣʠ ʚʠʩʦʢʫ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʦʙʨʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʨʝʯʦʚʠʥʠ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʟʘʧʘʣʝʥʴ ʦʙʫʤʦʚʣʝʥʠʭ 

Staphylococcus aureus  ʪʘ Escherichia coli. 

ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʧʽʜʩʫʤʫʚʘʪʠ, ʱʦ ʙʘʢʪʝʨʽʘʣʴʥʘ 

ʝʪʽʦʣʦʛʽʷ ʟʘ ʢʣʽʥʽʯʥʦʛʦ ʽ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʤʘʻ ʩʚʦʾ 

ʦʩʦʙʣʠʚʦʩʪʽ. ɿʘ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʚ ʘʩʦʮʽʘʮʽʷʭ ʧʘʪʦʛʝʥʥʠʭ  ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʧʠʪʦʤʘ ʚʘʛʘ ʥʘʣʝʞʠʪʴ ʩʪʘʬʽʣʦʢʦʢʘʤ (41,2%). ɿʘ ʧʨʠʭʦʚʘʥʦʛʦ ʧʝʨʝʙʽʛʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʝʨʝʚʘʞʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ  Streptococcus (26,5%) ʪʘ 

Staphylococcus (23,5%). 

ɽʧʽʟʦʦʪʠʯʥʽ ʰʪʘʤʠ Staphylococcus aureus ʚ ʧʨʦʷʚʠʣʠ ʧʦʤʽʨʥʫ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 43,5% ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, Streptococcus agalactiae 

ï  ʜʦ 39,1%,  Escherichia coli  ï 47,8%. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʟʙʫʜʥʠʢʠ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʧʨʦʷʚʣʷʶʪʴ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ 

ʜʦ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

ʉʪʨʦʷʥʦʚʩʴʢʘ, ʃ., & ʉʫʧʨʦʚʠʯ, ʊ. (2021). ʇʦʰʠʨʝʥʥʷ ʪʘ ʝʪʽʦʣʦʛʽʷ ʤʘʩʪʠʪʽʚ 

ʫ ʬʝʨʤʝʨʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ɸʛʨʘʨʥʠʡ ʚʽʩʥʠʢ ʇʨʠʯʦʨʥʦʤʦʨôʷ, 100, 16ï21. 

https://doi.org/10.37000/abbsl.2021.100.04. 

Suprovych, T., Stroianovska, L., Vishchur, O., Havryliak, V., Vasylyuk, S., 

Masyuk, M., Solovodzinska, I., & Lubenets, V. (2023).  Influence of liposomal 

thiosulfonate drug on the blood parameters of cows suffering catarrhal mastitis. 

Regulatory Mechanisms in Biosystems, 14(2), 195ï202. https://doi.org/10.15421/ 022329. 
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3.3. ɺʧʣʠʚ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʥʘ 

ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʪʘ ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʫ ʨʝʘʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʢʦʨʽʚ 

ʟʘ ʢʘʪʘʨʘʣʴʥʦ ʾʬʦʨʤʠ ʤʘʩʪʠʪʫ 

 

3.3.1. ɺʧʣʠʚ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʨʽʚ ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ 

ʂʣʽʥʽʯʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʧʨʠ ʦʜʥʘʢʦʚʠʭ ʩʢʣʘʜʦʚʠʭ 

ʤʝʥʝʜʞʤʝʥʪʫ ʥʘ ʬʝʨʤʘʭ ʟʘʣʝʞʘʣʘ ʣʠʰʝ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʪʽʦʣʦʛʽʯʥʦʛʦ 

ʯʠʥʥʠʢʘ, ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʨʛʘʥʽʟʤʫ 

ʢʦʨʦʚʠ. ʇʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʟʘʧʘʣʴʥʦʶ ʨʝʘʢʮʽʻʶ ʟ 

ʚʠʨʘʞʝʥʦʶ ʢʘʪʘʨʘʣʴʥʦʶ ʝʢʩʫʜʘʮʽʻʶ. ɿʘʛʘʣʴʥʠʡ ʩʪʘʥ ʪʚʘʨʠʥʠ ʦʮʽʥʶʚʘʚʩʷ ʷʢ 

ʟʘʜʦʚʽʣʴʥʠʡ. ʇʽʜ ʯʘʩ ʧʘʣʴʧʘʮʽʾ ʫʨʘʞʝʥʦʾ ʯʚʝʨʪʽ ʚʠʤôʷ ʚʠʷʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ 

ʤʽʩʮʝʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʥʝʟʥʘʯʥʫ ʙʦʣʶʯʽʩʪʴ ʫʱʽʣʴʥʝʥʠʭ ʪʢʘʥʠʥ. ʉʝʢʨʝʮʽʷ 

ʤʦʣʦʢʘ ʟʥʠʞʫʚʘʣʘʩʴ. ɺ ʫʨʘʞʝʥʽʡ ʯʘʩʪʮʽ ʚʠʷʚʣʷʣʦʩʷ ʚʦʜʷʥʠʩʪʝ ʤʦʣʦʢʦ ʟʽ 

ʟʛʫʩʪʢʘʤʠ ʪʘ ʧʣʘʩʪʽʚʮʷʤʠ ʢʘʟʝʾʥʫ. 

ʃʽʢʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ 

ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ ʢʦʨʽʚ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʤʽʥʘʤʠ ʩʢʣʘʜʦʚʠʭ 

ʛʝʤʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʢʨʦʚʽ (ʪʘʙʣ. 3.9)1.  

ʍʚʦʨʽ ʪʚʘʨʠʥʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʤʠ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʤʝʥʰʠʡ 

ʚʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ. ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʨʦʩʪʘʥʥʷ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ. ʗʢʱʦ ʚʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʚʠʙʽʨʢʠ ʥʘ ʧʝʨʰʫ ʜʦʙʫ ʙʫʚ ʤʝʥʰʠʤ ʥʘ 8,96% (P < 0,05), 

ʪʦ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʤʘʣʠ ʧʝʨʝʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʥʘ 1,8%. ʇʨʠ ʮʴʦʤʫ ʚʠʷʚʣʝʥʥʷ 

ʚʽʜʭʠʣʝʥʥʷ ʚ ʩʪʦʨʦʥʫ ʟʨʦʩʪʘʥʥʷ ʚʽʜʥʦʩʥʦ ʧʝʨʰʦʛʦ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʩʢʣʘʣʦ 

10,9% ʽ ʙʫʣʦ ʚʽʨʦʛʽʜʥʠʤ (P < 0,05). 

ɼʣʷ ʝʨʠʪʨʦʮʠʪʽʚ ʦʪʨʠʤʘʥʦ ʘʥʘʣʦʛʽʯʥʽ ʚʽʜʭʠʣʝʥʥʷ. ʗʢʱʦ ʾʭʥʽʡ ʚʤʽʩʪ 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʚʠʙʽʨʢʠ ʥʘ ʧʝʨʰʫ ʜʦʙʫ ʙʫʚ ʤʝʥʰʠʤ ʥʘ 7,78% (P < 0,05), 

ʪʦ ʥʘ ʩʴʦʤʠʡ ʜʝʥʴ ʧʝʨʝʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʦʩʴ ʚʽʜ 

ʢʦʥʪʨʦʣʶ. ɺʽʜʭʠʣʝʥʥʷ ʚ ʩʪʦʨʦʥʫ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʫ ʩʢʣʘʣʦ 

8,6% ʽ ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʤ (P < 0,05). 

 
1 ʊʫʪ ʽ ʜʘʣʽ ʚ ʪʘʙʣʠʮʷʭ: ʭ ï ʢʽʣʴʢʽʩʥʠʡ ʧʦʢʘʟʥʠʢ ʚ ʧʨʠʡʥʷʪʠʭ ʦʜʠʥʮʷʭ ʚʠʤʽʨʶʚʘʥʥʷ; ʄ ï 

ʯʘʩʪʢʘ ʚ ʛʨʫʧʽ ʦʜʥʦʪʠʧʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (%) ʟʘ ʫʤʦʚʠ ɆMi =100%. 
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ʊʘʙʣʠʮʷ 3.9 

ɻʝʤʘʪʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʢʦʨʽʚ ʟ ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ, 

ʭ Ñ SE; n = 7 

ʇʦʢʘʟʥʠʢʠ 
ɻʨʫʧʘ2 

ʪʚʘʨʠʥ 

ʇʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ3 

ʜʦ ʣʽʢʫʚʘʥʥʷ 
3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

ɻʝʤʦʛʣʦʙʽʥ, ʛ/ʣ  
ʂ 102,2Ñ0,96  

ɼ 93,8Ñ1,14* 99,1Ñ0,96 104,0Ñ1,04Á  

ɽʨʠʪʨʦʮʠʪʠ, 1012/ʣ  
ʂ 6,51Ñ0,22 

ɼ 6,04Ñ0,13*  6,39Ñ0,14 6,56Ñ0,13Á 

ʃʝʡʢʦʮʠʪʠ, 109/ʣ  
ʂ 7,52°0,18 

ɼ 11,5°0,33***  9,97°0,25Á 9,56°0,21Á* 

ɿʘʛʘʣʴʥʠʡ ʧʨʦʪʝʾʥ, ʛ/ʣ  
ʂ 71,2Ñ0,51 

ɼ 67,9Ñ0,43 70,6Ñ0,52 76,1Ñ0,51Á 

 

ʂʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʜʦ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ 

ʪʚʘʨʠʥ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 52,9% (P < 0,001), ʥʽʞ ʫ ʟʜʦʨʦʚʠʭ  ʢʦʨʽʚ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʠʡ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʝʡʢʦʮʠʪʽʚ 

ʜʝʱʦ ʟʤʝʥʰʠʣʘʩʷ ʘʣʝ ʧʝʨʝʚʠʱʫʚʘʣʘ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 32,6 (P < 

0,05)  ̔27,1% (P < 0,05), ʚʽʜʧʦʚʽʜʥʦ.  

ɿʘʛʘʣʴʥʠʡ ʧʨʦʪʝʾʥ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʨʽʚ ʙʫʚ ʤʝʥʰʠʤ ʥʘ 4,86% ʫ 

ʧʦʨʽʚʥʷʥʥ ̔ʟ ʢʦʥʪʨʦʣʝʤ, ʘʣʝ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ ʥʠʞʥʴʦʾ ʬʽʟʽʦʣʦʛʽʯʥʦʾ  ʤʝʞʽ. 

ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʴ 

ʙʽʣʢʽʚ ʫ ʢʨʦʚʽ ʤʘʩʪʠʪʥʠʭ ʪʚʘʨʠʥ. ʅʘ ʪʨʝʪʶ ʜʦʙʫ ʧʨʠʨʽʩʪ ʩʢʣʘʚ 4%, ʘ ʥʘ ʩʴʦʤʫ ʱʝ 

7,8%. ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʜʠʥʘʤʽʢʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʪʝʾʥʫ, ʷʢʠʡ 

ʟʘ ʩʽʤ ʜʥʽʚ ʩʢʣʘʚ 8,2 ʛ/ʣ ʘʙʦ 12,1% (P < 0,05). 

ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʱʦʜʦ ʩʪʘʥʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʚʚʘʞʘʶʪʴʩʷ 

ʣʝʡʢʦʮʠʪʠ, ʢʣʽʪʠʥʠ ʢʨʦʚʽ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʤʫʥʥʠʡ ʟʘʭʠʩʪ ʦʨʛʘʥʽʟʤʫ ʚʽʜ 

ʧʘʪʦʛʝʥʽʚ ʘʙʦ ʯʫʞʦʨʽʜʥʠʭ ʪʽʣ. ɸʣʝ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʥʝ ʜʘʻ ʧʦʚʥʦʛʦ 

 
2 ʊʫʪ ʽ ʜʘʣʽ ʚ ʪʘʙʣʠʮʷʭ 3.9 ï 3.28: ʂ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʪʚʘʨʠʥ; ɼ ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʪʚʘʨʠʥ 

(ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪ). 
3 ʊʫʪ ʽ ʜʘʣʽ ʚ ʪʘʙʣʠʮʷʭ 3.9 ï 3.28: Áï P < 0,05, ÁÁï P < 0,01, ÁÁÁï P < 0,001 ï ʜʣʷ ʪʚʘʨʠʥ ʜʦʩʣʽʜʥʦʾ 

ʛʨʫʧʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ; *ï P < 0,05, **ï P < 0,01, ***ï P < 0,001  

ï ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ.  
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ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʅʝʦʙʭʽʜʥʦ ʘʥʘʣʽʟʫʚʘʪʠ  

ʣʝʡʢʦʛʨʘʤʠ, ʥʘ ʷʢʠʭ ʧʨʠʚʝʜʝʥʦ ʚʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʦʢʨʝʤʠʭ ʬʦʨʤ 

ʣʝʡʢʦʮʠʪʽʚ. 

ɼʦ ʣʝʡʢʦʛʨʘʤʠ (ʪʘʙʣ. 3.10) ʚʢʣʶʯʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ï ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʽʻʣʦʙʣʘʩʪʠ: ʥʝʡʪʨʦʬʽʣʠ, 

ʝʦʟʠʥʦʬʽʣʠ, ʙʘʟʦʬʽʣʠ ʽ ʤʦʥʦʮʠʪʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʚʚʝʜʝʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʾ ʩʫʙʩʪʘʥʮʽʾ ʚʧʣʠʥʫʣʦ ʥʘ ʣʝʡʢʦʮʠʪʘʨʥʠʡ. ʆʮʽʥʢʘ ʚʧʣʠʚʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʛʦ ʚʽʜʭʠʣʝʥʥʷ, ʘʣʝ ʚ ʭʦʜʽ ʘʥʘʣʽʟʫ 

ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʜʠʥʘʤʽʢʫ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʫ 

ʨʽʟʥʽ ʜʥʽ ʟʘʙʦʨʫ ʢʨʦʚʽ. ʅʘʡʙʽʣʴʰʽ ʚʽʜʭʠʣʝʥʥʷ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʩʝʨʝʜʠʥʽ ʛʨʫʧʠ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʩʢʣʘʜʦʚʠʭ ʣʝʡʢʦʛʨʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʦʙʠ ʚʽʜʙʦʨʫ. ʊʘʢ ʷʢ 

ʟʤʽʥʠ ʚʽʜʙʫʣʠʩʷ ʟʘ ʚʩʽʤʘ ʩʢʣʘʜʦʚʠʤʠ, ʨʦʟʛʣʷʥʝʤʦ ʾʭ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʪʘʙʣʠʮʽ. 

ʊʘʙʣʠʮʷ 3.10 

ʃʝʡʢʦʛʨʘʤʘ ʢʨʦʚʽ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧ ʢʦʨʽʚ (%); 

ʄ Ñ Sɽ; n = 7 

ʇʦʢʘʟʥʠʢʠ 
ɻʨʫʧʠ 

ʪʚʘʨʠʥ 

ʇʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦ ʣʽʢʫʚʘʥʥʷ 
3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

ʃʽʤʬʦʮʠʪʠ 
ʂ 57,1°0,83 

ɼ 47,0°1,15* 49,3°0,89*  56,0°0,92ÁÁ 

ɹʘʟʦʬʽʣʠ 
ʂ 0,739°0,13 

ɼ 0,813°0,31 0,669°0,44ÁÁ* 0,83°0,31 

ɽʦʟʠʥʦʬʽʣʠ 
ʂ 4,82°0,71 

ɼ 6,28°0,88Á 6,46°1,09* 5,51°0,99 

ʄʦʥʦʮʠʪʠ 
ʂ 3,41°0,41 

ɼ 4,19°0,56Á 4,08°0,61 3,67°0,42 

ʇʘʣʠʯʢʦʷʜʝʨʥʽ 

ʥʝʡʪʨʦʬʽʣʠ 

ʂ 3,41°0,39 

ɼ 9,02°0,53ÁÁÁ 5,49°0,44ÁÁÁ*  4,08°0,41ÁÁÁ*  

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ 

ʥʝʡʪʨʦʬʽʣʠ 

ʂ 29,5°1,0 

ɼ 32,7°1,12 33,9°1,21 29,9°1,03Á 

 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘʩʠʯʝʥʽʩʪʴ ʣʽʤʬʦʮʠʪʘʤʠ ʢʨʦʚʽ 

ʢʦʨʽʚ ʟ ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʽʚ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʻ. ʅʘʡʙʽʣʴʰʝ 
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ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʝ ʚʽʜʭʠʣʝʥʥʷ ʫ 9% (P < 0,01) ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʩʷʛʥʫʪʦ ʥʘ ʩʴʦʤʫ ʜʦʙʫ. ʊʘʢʦʞ ʟʥʘʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʚ ʩʪʦʨʦʥʫ ʤʝʥʰʦʾ 

ʯʘʩʪʢʠ ʜʦ ʣʽʢʫʚʘʥʥʷ ʽ ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʙʫʣʦ ʚʽʨʦʛʽʜʥʠʤ ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ  (P < 0,05). 

ɼʣʷ ʙʘʟʦʬʽʣʽʚ, ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʤʦʥʦʮʠʪʽʚ ʧʦʢʘʟʥʠʢʠ ʟʘ 

ʜʘʥʠʤʠ ʪʨʴʦʭ ʢʦʥʪʨʦʣʽʚ ʥʝ ʤʘʣʠ ʦʜʥʦʟʥʘʯʥʦʛʦ ʚʝʢʪʦʨʫ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʯʠ 

ʟʨʦʩʪʘʥʥʷ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʚʟʷʪʠʭ ʧʨʦʙʘʭ. ɼʣʷ ʙʘʟʦʬʽʣʽʚ ʤʘʢʩʠʤʘʣʴʥʝ ʚʽʜʭʠʣʝʥʥʷ 

0,144% (P < 0,01) ʙʫʣʦ ʚʽʜʥʦʩʥʦ ʚʟʷʪʠʭ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʜʦ ʣʽʢʫʚʘʥʥʷ ʽ 0,07% (P < 

0,01) ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʣʽʢʫʚʘʣʴʥʦʾ ʬʦʨʤʠ. ɼʣʷ ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʧʽʩʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʚʽʜʩʦʪʢʦʚʦʾ ʯʘʩʪʢʠ ʜʦ 33,9% ʫ ʜʨʫʛʽʡ ʧʨʦʙʽ ʢʨʦʚʽ ʥʘ 7 ʩʴʦʤʫ ʜʦʙʫ ʚʽʜʙʫʣʦʩʷ ʟʥʘʯʥʝ 

ʾʾ ʩʢʦʨʦʯʝʥʥʷ ʥʘ 4%, ʘʣʝ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʨʽʚʥʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʠʤʦʩʪʽ (P < 

0,05). ɼʣʷ ʤʦʥʦʮʠʪʽʚ ʥʘʡʙʽʣʴʰʘ ʚʽʨʦʛʽʜʥʽʩʪʴ ʚʽʜʭʠʣʝʥʥʷ ʙʫʣʘ ʤʽʞ ʢʦʥʪʨʦʣʴʥʦʶ 

ʛʨʫʧʦʶ ʽ ʜʘʥʠʤʠ ʜʣʷ ʜʦʩʣʽʜʥʦʾ ʚʠʙʽʨʢʠ ʥʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ (P < 0,05). ʋ 

ʝʦʟʠʥʦʬʽʣʽʚ ʫ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ ʤʘʣʠ ʩʭʦʞʫ ʜʠʥʘʤʽʢʫ ʧʦʢʘʟʥʠʢʽʚ. ʈʽʟʥʠʮʷ 

ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦ ʚʽʨʦʛʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʚʽʜʭʠʣʝʥʴ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦʶ, ʱʝ ʡ ʥʘ 

ʪʨʝʪʶ ʜʦʙʫ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʫ. ʅʘʡʙʽʣʴʰʘ ʨʽʟʥʠʮʷ ʚ ʜʘʥʠʭ ʚʠʷʚʣʝʥʘ 

ʜʣʷ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ, ʨʽʚʝʥʴ ʷʢʠʭ ʚ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʨʽʚ ʜʦ ʣʽʢʫʚʘʥʥʷ 

ʧʝʨʝʚʠʱʠʚ ʢʦʥʪʨʦʣʴʥʝ ʟʥʘʯʝʥʥʷ ʫ 2,65 ʨʘʟʽʚ (P < 0,001), ʘ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʫ 2,21 

ʨʘʟʠ (P < 0,001).  

ʇʝʨʦʢʩʠʜʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʻ ʦʜʥʽʻʶ ʟ ʬʦʨʤ ʪʢʘʥʠʥʥʦʛʦ ʜʠʭʘʥʥʷ, ʷʢʝ 

ʚʣʘʩʪʠʚʝ ʥʦʨʤʘʣʴʥʠʤ ʪʢʘʥʠʥʘʤ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʧʦʙʫʜʦʚʽ ʪʘ ʦʥʦʚʣʝʥʥʽ 

ʣʽʧʽʜʥʠʭ ʤʝʤʙʨʘʥʥʠʭ ʩʪʨʫʢʪʫʨ. ʆʜʥʘʢ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʝ ʦʢʠʩʣʝʥʥʷ ʤʦʞʝ 

ʘʢʪʠʚʽʟʫʚʘʪʠʩʷ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ. ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʘʧʘʣʝʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʫ ʢʦʨʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʟ ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʨʦʩʪʦʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ 

ʣʽʧʽʜʽʚ ʽ ʢʦʨʝʣʶʚʘʣʠ ʟ ʚʤʽʩʪʦʤ ʾʭ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʪʘʢʠʭ ʷʢ  ʛʽʜʨʦʧʝʨʝʢʠʩʠ 

ʣʽʧʽʜʽʚ ʽ ʊɹʂ-ʘʢʪʠʚʥʽ ʧʨʦʜʫʢʪʠ (ʪʘʙʣ. 3.11).  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ɻʇʃ ʫ 

ʧʣʘʟʤʽ ʢʨʦʚʽ ʢʦʨʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ. ɺʽʜʥʦʩʥʦ ʧʝʨʰʦʛʦ ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʫ 

ʭʚʦʨʠʭ ʢʦʨʽʚ ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʩʢʦʨʦʪʠʣʘʩʷ ʥʘ 38,2% (P < 0,001), ʪʦʜʽ 

ʷʢ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʚʠʙʽʨʢʠ ʤʘʣʠ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ 16,4% (P < 
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0,01). ʊʘʢʦʞ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʪʘʙʽʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ 

ʩʴʦʤʠʡ ʜʝʥʴ (7,42%, P < 0,05) ʫ ʛʨʫʧʽ ʢʦʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪ. 

ʊʘʙʣʠʮʷ 3.11  

ɺʤʽʩʪ ʧʨʦʜʫʢʪʽʚ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʢʦʨʽʚ,   

ʭ Ñ Sɽ; n = 7 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʩʧʨʠʷʣʦ ʟʤʝʥʰʝʥʥʶ ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʽ ɻʇʃ ʫ ʢʦʨʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʡʦʛʦ ʥʦʨʤʘʣʽʟʫʶʯʠʡ 

ʚʧʣʠʚ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʇʆʃ.  

ɹʽʣʴʰ ʥʘʜʽʡʥʠʤ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʦʮʽʥʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ ʚʚʘʞʘʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ ʆʄʇ (ʪʘʙʣ.3.12).  

ʊʘʙʣʠʮʷ 3.12 

ɺʤʽʩʪ ʘʣʴʜʝʛʽʜʥʠʭ ʽ ʢʝʪʦʥʦʚʠʭ ʧʦʭʽʜʥʠʭ ʦʢʠʩʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʢʦʨʽʚ, ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ, ʭ Ñ SE; n = 7 

 

 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʫ 1 ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʪʚʘʨʠʥ ʟ ʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ 

ʚʤʽʩʪ ʧʦʭʽʜʥʠʭ ʆʄʇ370 ʪʘ ʆʄʇ430 ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʙʫʚ ʚʽʨʦʛʽʜʥʦ ʚʠʱʠʤ (ʈ 

< 0,05ï0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ɺʽʜʭʠʣʝʥʥʷ ʜʣʷ 

ʘʣʴʜʝʛʽʜʥʠʭ ʧʦʭʽʜʥʠʭ ʩʢʣʘʣʦ 30,9%, ʘ ʜʣʷ ʢʝʪʦʥʦʚʠʭ ï 14,2%. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʧʨʠʛʥʽʯʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʦʢʠʩʥʠʭ ʧʨʦʮʝʩʽʚ  ̔ʟʤʝʥʰʝʥʥʷʤ ʚ ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʨʽʚ ʘʣʴʜʝʛʽʜʥʠʭ ʧʦʭʽʜʥʠʭ 

OMʇ370 ʥʘ 16,3% (ʈ < 0,05) ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ. ɸʥʘʣʦʛʽʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ 

ʇʦʢʘʟʥʠʢʠ 
ɻʨʫʧʠ 

ʪʚʘʨʠʥ 

ʇʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦ 

ʣʽʢʫʚʘʥʥʷ 

3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

ɻʽʜʨʦʧʝʨʝʢʠʩʠ ʣʽʧʽʜʽʚ, ʦʜ. 

ɽ/ʤʣ  

ʂ 1,52Ñ0,07   

ɼ 1,77Ñ0,11* 1,59Ñ0,11   1,28Ñ0,1ÁÁÁ* 

ʊɹʂ-ʘʢʪʠʚʥʽ ʧʨʦʜʫʢʪʠ (ʄɼɸ), 

ʥʤʦʣʴ/ʤʣ   

ʂ 6,01Ñ0,09 

ɼ 6,22Ñ0,14 6,14Ñ0,08 5,79Ñ0,12Á 

ʇʦʢʘʟʥʠʢʠ 
ɻʨʫʧʠ 

ʪʚʘʨʠʥ 

ʇʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦ ʣʽʢʫʚʘʥʥʷ 
3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

ɸʣʴʜʝʛʽʜʥʽ ʧʦʭʽʜʥʽ ʦʢʠʩʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ  (OMʇ370) 

ʂ 22,3Ñ1,01 

ɼ 29,2Ñ1,33**  27,9Ñ1,59**  25,1Ñ1,31Á 

ʂʝʪʦʥʦʚʽ ʧʦʭʽʜʥʽ ʦʢʠʩʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ  (OMʇ430) 

ʂ 36,6Ñ1,06   

ɼ 41,8Ñ1,09* 37,1Ñ1,03 32,7Ñ1,11ÁÁ* 
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ʚʠʷʚʣʝʥʘ ʜʣʷ ʢʝʪʦʥʦʚʠʭ ʧʦʭʽʜʥʠʭ ʟ ʧʦʢʘʟʥʠʢʦʤ 27,8% (ʈ < 0,01). ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʦʨʤʘʣʽʟʫʻ ʦʢʠʩʥʽ ʧʨʦʮʝʩʠ  ̔ ʥʝ ʩʧʨʷʻ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʇʆʃ ʘʙʦ ʪʘʢ ʟʚʘʥʦʛʦ çʦʢʠʩʥʦ-ʢʘʨʙʦʥʽʣʴʥʦʛʦ ʩʪʨʝʩʫè ʜʣʷ 

ʦʨʛʘʥʽʟʤʫ ʫ ʧʝʨʽʦʜ, ʷʢʠʤ ʻ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʇʨʠ ʚʠʚʯʝʥʽ ʚʧʣʠʚʫ ʣʽʢʫʚʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʟʥʘʯʘʣʠ  

ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʚʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ 

ʫ ʢʨʦʚʽ ʢʦʨʽʚ (ʪʘʙʣ. 3.13).  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ 

ʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ ʘʢʪʠʚʥʦʩʪʽ ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ. ʂʘʪʘʣʘʟʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʤʘʣʘ ʩʪʘʙʽʣʴʥʫ ʽ ʩʧʨʷʤʦʚʘʥʫ ʜʠʥʘʤʽʢʫ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʚ ʢʨʦʚʽ 

ʭʚʦʨʠʭ ʢʦʨʽʚ ʩʷʛʥʫʚʰʠ ʤʘʢʩʠʤʫʤʫ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ 

ʧʝʨʰʦʛʦ ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʥʘ 40,5% (P < 0,001). ɺʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ 

ʚʠʙʽʨʢʠ ʚʽʜʙʫʣʦʩʷ ʟʨʦʩʪʘʥʥʷ ʥʘ 16,5% (P < 0,05). ʇʦʜʽʙʥʽ ʟʤʽʥʠ ʙʫʣʠ ʜʦʩʠʪʴ 

ʟʥʘʯʠʤʠʤʠ, ʘʜʞʝ ʨʽʟʥʠʮʷ ʚ ʨʽʚʥʽ ʢʘʪʘʣʘʟʠ ʚ ʢʨʦʚʽ ʭʚʦʨʠʭ ʽ ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ ʥʘ 

ʧʝʨʰʫ ʜʦʙʫ ʙʫʣʘ ʚʽʨʦʛʽʜʥʦ ʙʽʣʴʰʦʶ ʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 20,5% (P < 0,05). 

ʊʘʙʣʠʮʷ 3.13  

ɸʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʚʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ 

ʛʣʫʪʘʪʽʦʥʫ ʫ ʢʨʦʚʽ ʢʦʨʽʚ, ʭ Ñ SE; n = 7 

ʇʦʢʘʟʥʠʢʠ 
ɻʨʫʧʠ 

ʪʚʘʨʠʥ 

ʇʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦ 

ʣʽʢʫʚʘʥʥʷ 

3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

ʂʘʪʘʣʘʟʘ, ʦʜɽ/ʤʣ 
ʂ 2,41Ñ0,11  

ɼ 2,0Ñ0,1* 2,21Ñ0,16 2,81Ñ0,17ÁÁ* 

ʉʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ,  

ʦʜ.ʘʢʪ./ʤʣ 

ʂ 22,8Ñ0,92 

ɼ 19,2Ñ1,13 22,8Ñ1,04 24,9Ñ1,14ÁÁ 

ɻʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ  ʚ ʧʣʘʟʤʽ 

ʢʨʦʚʽ, ʅʤ GSH/ʭʚ ʥʘ1 ʤʛ ʧʨʦʪʝʾʥʫ 

ʂ 24,7Ñ1,13  

ɼ 20,7Ñ0,98* 22,2Ñ0,98 26,9Ñ1,09ÁÁ 

ɺʽʜʥʦʚʣʝʥʠʡ ʛʣʫʪʘʪʽʦʥ ʚ 

ʝʨʠʪʨʦʮʠʪʘʭ, ʤʢʄ/ʤʣ 

ʂ 0,429Ñ0,019 

ɼ 0,404Ñ0,021 0,453Ñ0,015* 0,457Ñ0,012Á 

 

ɼʣʷ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʚʩʪʘʥʦʚʣʝʥʘ ʘʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ, ʧʨʦʪʝ ʮʽ ʟʤʽʥʠ 

ʙʫʣʠ ʚʠʨʘʞʝʥʽ ʤʝʥʰʦʶ ʤʽʨʦʶ.  ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʶ ʙʫʣʘ ʣʠʰʝ ʨʽʟʥʠʮʷ ʫ 

29,7% (P < 0,01) ʤʽʞ ʧʦʯʘʪʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʦʩʪʘʥʥʴʦʶ ʜʦʙʦʶ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʦʥʩʪʘʥʪʦʚʘʥʦ ʪʝʥʜʝʥʮʽʷ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʝʨʠʪʨʦʮʠʪʘʭ 
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ʢʨʦʚʽ ʢʦʨʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. ʅʘ ʩʴʦʤʠʡ ʜʝʥʴ 

ʧʝʨʝʚʠʱʝʥʥʷ ʩʢʣʘʣʦ 30,0% (P < 0,01). ɺʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʙʫʚ ʚʠʱʠʤ ʥʘ 19,3% (P < 0,05).  

ɿʤʽʥʠ ʫ ʧʦʢʘʟʥʠʢʘʭ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʙʫʣʠ ʱʝ ʤʝʥʰ ʟʥʘʯʠʤʠʤʠ, ʘʣʝ 

ʟ ʜʠʥʘʤʽʢʦʶ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʨʽʚʥʷ ʚ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʨʽʚ. ɺʽʜʥʦʩʥʦ 

ʧʝʨʰʦʛʦ ʚʟʷʪʪʷ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʪʨʝʪʶ 12,1% 

(P < 0,05) ʽ ʥʘ ʩʴʦʤʫ ʜʦʙʠ 13,1% (P < 0,05). 

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ 

ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʧʨʠ ʢʘʪʘʨʘʣʴʥʽʡ ʬʦʨʤʽ ʤʘʩʪʠʪʫ ʤʘʣʦ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ  ʢʦʨʽʚ. ʇʦʧʝʨʝʜʥʷ ʦʮʽʥʢʘ ʜʠʥʘʤʽʢʠ 

ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʾʭ ʘʙʩʦʣʶʪʥʠʭ ʽ ʚʽʜʥʦʩʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʫʻ ʧʦʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʧʝʨʝʙʽʛ ʣʽʢʫʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ʢʦʨʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ.  

 

3.3.2. ɺʧʣʠʚ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ ʥʘ ʢʣʽʪʠʥʥʠʡ ʽ 

ʛʫʤʦʨʘʣʴʥʠʡ ʽʤʫʥʽʪʝʪ ʢʦʨʽʚ ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ 

 ɯʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʥʘ ʜʽʶ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʦʩʠʣʝʥʽʡ ʤʽʛʨʘʮʽʾ ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʽʟ ʪʠʤʫʩʫ ʪʘ ʢʽʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ. ɼʣʷ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ɽ-ʨʦʟʝʪʢʦʫʪʚʦʨʝʥʥʷ, ʚ 

ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʣʽʤʬʦʮʠʪʽʚ 

ʽʥʜʠʢʘʪʦʨʥʠʭ ʢʣʽʪʠʥ. ʊʝʩʪ ʨʦʟʝʪʢʦʫʪʚʦʨʝʥʥʷ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʨʽʟʥʽ 

ʩʫʙʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ   ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʢʣʽʪʠʥ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʪʘ ʩʫʙʧʦʧʫʣʷʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ 

ʫ ʢʨʦʚʽ ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ, ʧʦʢʘʟʘʣʠ, ʱʦ ʾʭʥʷ ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ 

ʨʝʘʛʫʻ ʥʘ ʧʘʪʦʣʦʛʽʶ ʟʥʠʞʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʯʘʩʪʦʢ 

ʟʘʛʘʣʴʥʦʾ ʛʨʫʧʠ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʢʦʨʽʚ 

ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʝ ʧʝʨʝʚʘʞʘʥʥʷ ʾʭ ʫ ʛʨʫʧʽ ʟ ʥʠʟʴʢʦʶ ʱʽʣʴʥʽʩʪʶ ʊɽ-ʈʋʃ 

(ʪʘʙʣ.3.14).  

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʾʭʥ ̫ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʣʘ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 

ʪʨʝʪʶ ʜʦʙʫ  ʥʘ 3,3% (ʈ < 0,01) ʽ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ï 5% (ʈ < 0,01). ɺʽʜʧʦʚʽʜʥʦ, 
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ʟʤʝʥʰʫʚʘʣʘʩʷ ʨʽʟʥʠʮʷ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʪʚʘʨʠʥ. ʗʢʱʦ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ ʧʦʢʘʟʥʠʢʘʭ ʢʦʥʪʨʦʣʴʥʦʾ ʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʩʢʣʘʜʘʣʦ 1:1,19 (ʈ < 

0,01), ʪʦ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʚʦʥʦ ʩʢʦʨʦʪʠʣʘʩʷ ʜʦ 1:1,07  (ʈ < 0,01). 

ʊʘʙʣʠʮʷ 3.14  

ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʛʘʣʴʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʊɽ-ʈʋʃ ʫ ʢʨʦʚʽ ʢʦʨʽʚ (%), ʄ Ñ SE; n = 7  

ʇʦʢʘʟʥʠʢʠ 
ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ) 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ (ʪʚʘʨʠʥʠ ʟ ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ) 

ʜʦ ʚʚʝʜʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ 

3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ ʚʽʜ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 

0 32,0Ñ1,04 41,2Ñ0,25***  41,2Ñ0,62***  37,3Ñ0,63*Á 

3ï5 53,5Ñ0,28 45,0Ñ0,42**  48,3Ñ0,47**Á 50,0Ñ0,4**ÁÁ 

6ï10 13,0Ñ0,57 12,5Ñ0,28 9,5Ñ0,28ÁÁ 11,2Ñ0,48 

ʄ 1,5Ñ0,28 1,3Ñ0,47 1,0Ñ0,08 1,5Ñ0,28 

% 68,0Ñ0,51 58,8Ñ0,28***  58,8Ñ0,62* 62,7Ñ0,61* 

ʇʨʠʤʽʪʢʘ. ɺ ʪʘʙʣ. ʚʠʢʦʨʠʩʪʘʥʦ ʟʘʛʘʣʴʥʦ ʚʞʠʚʘʥʝ ʧʦʟʥʘʯʝʥʥʷ ʚʠʩʦʢʦʘʚʽʜʥʠʭ ʩʫʙʧʦʧʫʣʷʮʽʾ 

ʣʽʤʬʦʮʠʪʽʚ, ʷʢʽ ʧʨʠʻʜʥʘʣʠ ʙʽʣʴʰʝ ʷʢ 10 ʝʨʠʪʨʦʮʠʪʽʚ ʣʽʪʝʨʦʶ ʄ (ʤʦʨʫʣʘ). 
 

ʉʫʪʪʻʚʽ ʟʤʽʥʠ ʫ ʯʠʩʝʣʴʥʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʨʽʚ ʚʽʜʙʫʣʠʩʷ ʚ 

ʩʫʙʧʦʧʫʣʷʮʽʾ çʥʫʣʴʦʚʠʭè, ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ 

ʢʣʽʪʠʥ. ɰʭʥʷ ʢʽʣʴʢʽʩʪʴ ʫ ʧʝʨʰʦʤʫ ʪʘ  ʜʨʫʛʦʤʫ ʟʨʘʟʢʘʭ ʢʨʦʚʽ ʤʘʣʠ ʦʜʥʘʢʦʚʠʡ 

ʧʦʢʘʟʥʠʢ 41,2%, ʷʢʠʡ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʚʘʚ ʟʥʘʯʝʥʥʷ ʥʘ 9,2% (ʈ < 0,001) ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʠʤ ʧʨʝʧʘʨʘʪʦʤ 

ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʛʦ ʨʽʚʥʷ ʥʫʣʴʦʚʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ: 

ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ 4,9% (ʈ < 0,05), ʘ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ï ʜʦ 

5,3%  (ʈ < 0,05). 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʙʫʣʘ ʥʝʟʤʽʥʥʦʶ ʥʘ 

ʪʨʝʪʶ ʜʦʙʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ, ʽ ʟʨʦʩʣʘ ʥʘ 3,9% (ʈ < 0,05) ʚʽʜʥʦʩʥʦ 

ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ ʜʦ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ, ʟʘʛʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʊɽ-ʈʋʃ ʣʽʤʬʦʮʠʪʽʚ ʥʘ ʩʴʦʤʫ ʜʦʙʫ 

ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 5,3% (ʈ < 0,05), ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʟʠʪʠʚʥʫ ʨʦʣʴ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʱʦʜʦ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ ʥʘ ʜʽʶ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ.  

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ (ʪʘʙʣ.3.15) ʚʩʪʘʥʦʚʣʝʥʦ, 
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ʱʦ  ʾʭ ʯʠʩʝʣʴʥʽʩʪʴ ʫ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ ʢʦʨʽʚ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʠʣʘʩʷ. ɺʽʜʭʠʣʝʥʥʷ ʚʽʜʥʦʩʥʦ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʭʚʦʨʠʭ 

ʪʚʘʨʠʥ ʩʢʣʘʣʦ ʣʠʰʝ 0,7  ʽ 1,7%  ʥʘ ʪʨʝʪʶ ʽ ʩʴʦʤʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ (ʈ > 0,05). ʉʭʦʞʘ 

ʩʠʪʫʘʮʽʷ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʜʣʷ ʩʫʙʧʦʧʫʣʷʮʽʷ çʥʫʣʴʦʚʠʭè ʊɸ-ʈʋʃ ʫ ʭʚʦʨʠʭ ʪʚʘʨʠʥ, 

ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʩʢʣʘʣʘ ʤʘʡʞʝ 2/3 ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʣʽʤʬʦʮʠʪʽʚ. 

ɼʣʷ ʚʩʽʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʠʷʚʣʝʥʘ ʨʽʟʥʠʮʷ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ (ʩʫʤʘʨʥʦ 

55,6%) ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʶ (ʈ < 0,05 õ 0,001). 

ʊʘʙʣʠʮʷ 3.15  

ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʊɸ-ʈʋʃ ʫ ʢʨʦʚʽ ʢʦʨʽʚ (%), 

ʄ Ñ SE; n = 7 

ʇʦʢʘʟʥʠʢʠ 

ʂʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ (ʟʜʦʨʦʚʽ 

ʪʚʘʨʠʥʠ) 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ (ʪʚʘʨʠʥʠ ʟ ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ) 

ʜʦ ʚʚʝʜʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ 

3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ ʚʽʜ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 

0 55,6Ñ0,47 64,7Ñ0,47***  64,0Ñ0,41**  63,0Ñ0,7* 

3ï5 35,5Ñ0,34 28,7Ñ0,24***  28,5Ñ0,64**  30,2Ñ0,62**  

6ï10 7,5Ñ0,22 6,1Ñ0,44 6,8Ñ0,32 6,2Ñ0,48 

ʄ 1,41Ñ0,07 0,51Ñ0,28 0,69Ñ0,07 0,61Ñ0,08 

% 44,4Ñ0,51 35,3Ñ0,48**  36,0Ñ0,4 37,0Ñ0,7* 

 

ʋ ʢʨʦʚʽ ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʤʘʩʪʠʪ ʢʦʨʽʚ ʟʥʘʯʥʫ ʧʝʨʝʚʘʛʫ ʤʘʣʠ 

ʤʘʣʦʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʢʣʽʪʠʥʠ ʟ ʤʘʣʦʶ ʱʽʣʴʥʽʩʪʶ ʧʦʚʝʨʭʥʝʚʠʭ ʨʝʮʝʧʪʦʨʽʚ ʊɸ-

ʈʋʃ (3-5). ɺʽʜʥʦʩʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 28,5 ʜʦ 30,2%, ʱʦ ʙʫʣʦ 

ʤʝʥʰʝ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 23,7% (ʈ < 0,001) ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʝʧʘʨʘʪʫ ʥʘ ʪʨʝʪʶ 24,6% (ʈ < 0,01) ʽ ʩʴʦʤʫ ʜʦʙʫ ʥʘ 17,5% (ʈ < 0,01) ʧʽʩʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ.  

ʇʨʠ ʦʮʽʥʮʽ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʷʪʠ 

ʜʦʩʣʽʜʞʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ ʱʝ ʜʚʦʭ ʧʦʧʫʣʷʮʽʡ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʢʣʽʪʠʥ ʛʨʫʧʠ ʊ-

ʣʽʤʬʦʮʠʪʽʚ, ʘ ʩʘʤʝ ʊ-ʭʝʣʧʝʨʘʤ (ʪʝʦʬʽʣʽʥʨʝʟʠʩʪʝʥʪʥʽ ʢʣʽʪʠʥʠ) ʪʘ ʊ-ʩʫʧʨʝʩʦʨʘʤ 

(ʪʘʙʣ. 3.16).  

ɺʚʝʜʝʥʥʷ ʢʦʨʦʚʘʤ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʩʧʨʠʯʠʥʷʣʦ 

ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʪʝʦʬʽʣʽʥʨʝʟʠʩʪʝʥʪʥʠʭ ʣʽʤʬʦʮʠʪʽʚ. 
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ɺʠʷʚʣʝʥʦ ʩʪʽʡʢʝ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʊh-ʈʋʃ çʥʫʣʴʦʚʠʭè ʊ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʨʦʚʽ 

ʭʚʦʨʠʭ ʢʦʨʽʚ ʥʘ ʪʨʝʪʶ 1,2% ʽ ʩʴʦʤʫ 3% (ʈ < 0,05) ʜʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʦʨʽʚʥʷʥʦ 

ʟ ʧʝʨʽʦʜʦʤ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ. ʈʽʟʥʠʮʷ ʤʽʞ ʢʦʥʪʨʦʣʴʥʦʶ ʽ ʜʦʩʣʽʜʥʦʶ 

ʛʨʫʧʘʤʠ ʪʝʞ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʶ ʘʣʝ ʩʢʦʨʦʪʠʣʘʩʷ, ʚʽʜʧʦʚʽʜʥʦ, ʟ 4,7% (ʈ 

< 0,05) ʜʦ 1,7% ʧʦ ʤʽʨʽ ʪʨʠʚʘʣʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʊʘʙʣʠʮʷ 3.16  

ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʭʝʣʧʝʨʽʚ (ʊh) ʪʘ ʩʫʧʨʝʩʦʨʽʚ (ʊs) ʫ ʢʨʦʚʽ ʢʦʨʽʚ, (%),  

ʄ Ñ SE; n = 7 

ʇʦʢʘʟʥʠʢʠ 
ʂʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ (ʟʜʦʨʦʚʽ 

ʪʚʘʨʠʥʠ) 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ (ʪʚʘʨʠʥʠ ʟ ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ) 

ʜʦ ʚʚʝʜʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ 

3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ ʚʽʜ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 

ʊh 

0 56,5Ñ0,28 61,2Ñ0,64* 60,0Ñ0,62 58,2Ñ0,62*Á 

3ï5 36,5Ñ0,28 32,3Ñ0,91**  34,0Ñ0,47 36,0Ñ0,41Á 

6ï10 7,0Ñ0,41 6,5Ñ0,64 6,0Ñ0,44**  5,8Ñ0,44Á**  

% 43,5Ñ0,28 38,8Ñ0,64* 40,0Ñ0,63 41,8Ñ0,63Á 

ʊs  24,3Ñ0,25 20,2Ñ0,47* 17,0Ñ0,4ÁÁ* 18,0Ñ0,4 

ɯʈɯ 1,79 1,92 2,35 2,32 

 

ɼʟʝʨʢʘʣʴʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʘʚ ʨʦʟʧʦʜʽʣ çʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭè ʊ-

ʣʽʤʬʦʮʠʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʷʚʥʝ ʧʝʨʝʚʘʞʘʥʥʷ ʥʘʣʝʞʘʣʦ ʛʨʫʧʽ ʟ ʤʘʣʦʶ  ʱʽʣʴʥʽʩʪʶ 

ʨʝʮʝʧʪʦʨʽʚ (ʧʨʠʙʣʠʟʥʦ ʙʽʣʷ ʪʨʝʪʠʥʠ ʚʽʜ ʚʠʷʚʣʝʥʠʭ ʪʝʦʬʽʣʽʥʨʝʟʠʩʪʝʥʪʥʠʭ 

ʢʣʽʪʠʥ). ɺʠʷʚʣʝʥʘ ʨʽʟʥʠʮʷ ʫ 3% (ʈ < 0,05) ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʶ ʣʠʰʝ ʜʣʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʩʪʘʥʥʴʦʛʦ ʚʟʷʪʪʷ ʢʨʦʚʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʊʘʢʦʞ, ʚʽʨʦʛʽʜʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʠʷʚʣʝʥʦ ʤʽʞ ʧʝʨʰʠʤ ʚʟʷʪʪʷʤ ʢʨʦʚʽ ʫ ʢʦʨʽʚ ʟ 

ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ ʽ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. ɻʨʫʧʘ ʣʽʤʬʦʮʠʪʽʚ ʊh-ʈʋʃ (3ï5) 

ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʟʫʤʦʚʠʣʘ ʩʫʤʘʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ 

çʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭè ʚʘʨʽʘʥʪʽʚ ʥʘ 7 ʜʦʙʫ ʥʘ 3,7% (ʈ < 0,05) ʚʽʜʥʦʩʥʦ ʜʦʩʣʽʜʥʦʾ 

ʛʨʫʧʠ ʜʦ ʚʚʝʜʝʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ, ʱʦ ʚ ʧʽʜʩʫʤʢʫ ʧʦʟʥʘʯʠʣʦʩʴ ʥʘ 

ʟʤʝʥʰʝʥʥʽ ʨʽʟʥʠʮʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʴʥʦʾ ʚʠʙʽʨʢʠ.  

ʂʽʣʴʢʽʩʪʴ ʪʝʦʬʽʣʽʥʯʫʪʣʠʚʠʭ ʢʣʽʪʠʥ (ʊs) ʤʘʣʘ ʤʽʥʽʤʘʣʴʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʥʘ 

ʪʨʝʪʶ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɰʭʥʷ ʢʽʣʴʢʽʩʪʴ ʩʢʦʨʦʪʠʣʘʩʷ ʥʘ 3,2% (ʈ < 0,05) 
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ʧʦʨʽʚʥʷʥʦ ʽʟ ʜʦʩʣʽʜʥʦʶ ʛʨʫʧʦʶ ʥʘ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʽ ʥʘ 7,3% (ʈ < 0,01) ï ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʚʠʙʽʨʢʦʶ ʪʚʘʨʠʥ.  

ʎʝ ʟʫʤʦʚʠʣʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʽʥʜʝʢʩʫ (ɯʈɯ) ʩʘʤʝ 

ʥʘ 3 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʜʘʥʠʡ ʽʥʜʝʢʩ ʧʦʢʘʟʫʻ, ʷʢʠʡ ʩʘʤʝ ʨʽʟʥʦʚʠʜ T-

ʢʣʽʪʠʥ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʡ. ɺ ʥʦʨʤʽ ʚʩʽ ʛʨʫʧʠ ʣʽʤʬʦʮʠʪʽʚ ʧʨʘʮʶʶʪʴ ʟʣʘʛʦʜʞʝʥʦ. 

ʗʢʱʦ ʧʝʨʝʚʘʞʘʻ ʘʢʪʠʚʥʽʩʪʴ T-ʩʫʧʨʝʩʦʨʽʚ, ʪʦ ʚʠʥʠʢʘʻ ʟʥʠʞʝʥʥʷ ʽʤʫʥʽʪʝʪʫ, ʘ ʚ 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʟôʷʚʣʷʶʪʴʩʷ ʘʚʪʦʽʤʫʥʥʽ ʨʝʘʢʮʽʾ ʧʨʦʪʠ ʚʣʘʩʥʠʭ ʪʢʘʥʠʥ 

ʦʨʛʘʥʽʟʤʫ. 

ɺ-ʣʽʤʬʦʮʠʪʠ (ɽɸʉ-ʈʋʃ) ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ ʚ ʦʨʛʘʥʽʟʤʽ, ʦʩʢʽʣʴʢʠ ʩʠʥʪʝʟʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ, ʘ ʪʘʢʦʞ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʜʝʷʢʠʭ ʧʦʧʫʣʷʮʽʡ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʙʝʨʫʯʠ ʫʯʘʩʪʴ ʚ 

ʨʝʘʢʮʽʷʭ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʠʥʘʤʽʢʠ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ɽɸʉ-ʈʋʃ ʫ ʢʦʨʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ 

ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʧʦʢʘʟʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʪʪʻʚʦ ʟʥʘʯʠʤʠʭ ʟʤʽʥ (ʪʘʙʣ. 

3.17). ʃʠʰʝ ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʯʘʩʪʢʘ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʙʫʣʘ ʥʘ 

6,1% ʙʽʣʴʰʦʶ ʥʽʞ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ (P < 0,05). 

ʊʘʙʣʠʮʷ 3.17  

ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʢʦʨʽʚ, (%), ʄ Ñ SE; n = 7  

ʇʦʢʘʟʥʠʢʠ 

ʂʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ (ʟʜʦʨʦʚʽ 

ʪʚʘʨʠʥʠ) 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ (ʪʚʘʨʠʥʠ ʟ ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ) 

ʜʦ ʚʚʝʜʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ 

3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ ʚʽʜ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 

0 57,5Ñ0,58 60,0Ñ0,71 61,0Ñ0,49* 60,3Ñ1,03 

3ï5 37,5Ñ0,33 32,0Ñ0,37* 34,5Ñ0,38 34,0Ñ0,91 

6ï10 4,7Ñ0,07 5,0Ñ0,11 4,5Ñ0,08 5,7Ñ0,09**  

% 39,8Ñ0,85 37,0Ñ0,51 39,0Ñ0,34Ü 39,7Ñ0,83Ü 

 

ʉʝʨʝʜ ʘʢʪʠʚʥʠʭ ʟʥʘʯʥʝ ʧʝʨʝʚʘʞʝʥʥʷ ʤʘʣʠ ʥʠʟʴʢʦʘʚʽʜʥʽ B-ʣʽʤʬʦʮʠʪʠ.  ʋ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʣʽʤʬʦʮʠʪʘʤʠ ʟ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ ʨʝʮʝʧʪʦʨʽʚ ʯʘʩʪʦʪʘ ʾʭ ʚʠʷʚʣʝʥʥʷ 

ʙʫʣʘ ʙʽʣʴʰʦʶ ʫ 5 ï 6 ʨʘʟʽʚ. ʆʜʥʘʢ, ʥʘʚʽʪʴ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ B-ʣʽʤʬʦʮʠʪʽʚ 

ʟ ʥʠʟʴʢʦʶ ʽ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ ʨʝʮʝʧʪʦʨʽʚ ʥʝ ʧʝʨʝʚʠʱʠʣʘ ʤʝʞʽ ʫ 40% ʽ ʙʫʣʘ 

ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ɽɸʉ-ʈʋʃ (0). ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʾʭ 
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ʢʽʣʴʢʽʩʪʴ ʟʨʦʩʣʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 3 ʜʦʙʫ ʥʘ 5,4% ʽ ʥʘ 7 

ʜʦʙʫ ï ʥʘ 7,3%. ʆʙʠʜʚʘ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʤʠ (P < 0,05). 

ʅʘ ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʛʫʤʦʨʘʣʴʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʩʪʨʝʩ ʽ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ. ʎʽ 

ʨʝʯʦʚʠʥʠ ʦʭʦʧʣʶʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ ʚʣʘʩʥʝ 

ʫʥʽʢʘʣʴʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʩʪʨʫʢʪʫʨʫ ʪʘ ʤʝʭʘʥʽʟʤ ʜʽʾ. ʆʜʥʘʢ ʾʭ ʦʙ'ʻʜʥʫʻ ʟʜʘʪʥʽʩʪʴ 

ʧʝʨʝʰʢʦʜʞʘʪʠ ʧʨʦʥʠʢʥʝʥʥʶ ʪʘ ʨʦʟʤʥʦʞʝʥʥʶ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. ʉʝʨʝʜ ʛʫʤʦʨʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠʨʦʜʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʡʯʘʩʪʽʰʝ ʚʠʚʯʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʪʘ ʣʽʟʦʮʠʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ (ʪʘʙʣ. 3.18).  

ʊʘʙʣʠʮʷ 3.18 

ʇʦʢʘʟʥʠʢʠ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʧʨʠʨʦʜʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʦʨʛʘʥʽʟʤʫ ʢʦʨʽʚ,  

ʭ Ñ SE; n = 7 

ʇʦʢʘʟʥʠʢʠ 
ɻʨʫʧʠ 

ʪʚʘʨʠʥ 

ʇʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦ ʚʚʝʜʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ 

3-ʪʷ ʜʦʙʘ ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 

ɹʘʢʪʝʨʠʮʠʜʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, % 

ʂ 41,1Ñ1,14 

ɼ 34,2Ñ1,06**  40,3Ñ0,98 43,2Ñ1,07ÁÁ 

ʃʽʟʦʮʠʤʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, % 

ʂ 21,0Ñ1,59 

ɼ 12,8Ñ0,78**  18,8Ñ1,01ÁÁ 19,0Ñ0,89ÁÁ 

ʎʠʨʢʫʣʶʶʯʽ ʽʤʫʥʥʽ 

ʢʦʤʧʣʝʢʩʠ, ʤʤʦʣʴ/ʣ 

ʂ 76,1Ñ0,72 

ɼ 85,9Ñ1,56* 73,4Ñ1,44ÁÁ 70,4Ñ1,51ÁÁÁ* 

 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʟʘʭʠʩʪʫ ʫ ʪʚʘʨʠʥ ʟ ʢʣʽʥʽʯʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ ʧʨʠʚʝʨʪʘʻ ʟʥʘʯʥʘ ʧʦʟʠʪʠʚʥʘ 

ʜʠʥʘʤʽʢʘ ʨʦʩʪʫ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, ʷʢʘ ʥʘ ʪʨʝʪʶ ʽ  ʩʴʦʤʫ 

ʜʦʙʫ ʧʝʨʝʚʠʱʠʣʘ ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ. ʅʘʡʙʽʣʴʰʘ ʨʽʟʥʠʮʷ 

ʤʽʞ ʮʠʤʠ ʚʠʙʽʨʢʘʤʠ ʢʦʨʽʚ ʥʘ 6,9% (P < 0,01) ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʘ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʚ ʛʨʫʧʽ ʭʚʦʨʠʭ ʢʦʨʽʚ ʙʫʣʦ ʩʢʦʨʦʯʝʥʥʷ 

ʥʘ 6,1% ʥʘ 3 ʜʦʙʫ ʽ ʱʝ ʥʘ 2,9% ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʧʨʠ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʚʠʷʚʣʝʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ (P < 0,01).  
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ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʠʨʦʜʥʦʤʫ ʽʤʫʥʽʪʝʪʽ ʚʽʜʽʛʨʘʻ ʣʽʟʦʮʠʤ. ʁʦʛʦ ʛʽʜʨʦʣʽʪʠʯʥʘ, 

ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʘ ʽ ʙʘʢʪʝʨʠʮʠʜʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʠʢʣʠʢʘʻ ʣʽʟʠʩ ʽ ʟʘʪʨʠʤʢʫ ʨʦʩʪʫ ʪʘ 

ʨʦʟʤʥʦʞʝʥʥʷ ʙʘʢʪʝʨʽʡ, ʘ ʪʘʢʦʞ ʩʪʠʤʫʣʶʻ ʬʘʛʦʮʠʪʦʟ, ʧʨʦʣʽʬʝʨʘʮʽʶ ʊ- ʽ ɺ-

ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʫʪʚʦʨʝʥʥʷ ʘʥʪʠʪʽʣ. ɼʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʃɸʉʂ ʧʦʚʥʽʩʪʶ 

ʚʽʜʪʚʦʨʶʶʪʴ ʪʝʥʜʝʥʮʽʾ ʦʧʠʩʘʥʽ ʚʠʱʝ ʜʣʷ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʆʪʨʠʤʘʥʘ 

ʜʠʥʘʤʽʢʘ ʨʦʩʪʫ ʣʽʟʦʮʠʤʫ ʫ ʭʚʦʨʠʭ ʢʦʨʽʚ ʙʫʣʘ ʧʦʟʠʪʠʚʥʦʶ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ 

ʚʽʨʦʛʽʜʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʽ ʪʨʝʪʴʦʶ (6,0%; P < 

0,01) ʪʘ ʦʩʪʘʥʥʴʦʶ (6,2%; P < 0,01) ʜʦʙʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʦʢʘʟʥʠʢ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʯʝʨʝʟ ʚʤʽʩʪ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʎɯʂ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʟʘʧʘʣʴʥʠʭ ʪʘ ʘʫʪʦʽʤʤʫʥʥʠʭ ʧʨʦʮʝʩʘʭ. ɿʘʧʘʣʝʥʥʷ ʚ 

ʦʨʛʘʥʽʟʤʽ ʢʦʨʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʘʤʠ ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʘ ʝʣʽʤʽʥʘʮʽʶ ʯʫʞʦʨʽʜʥʦʛʦ ʘʥʪʠʛʝʥʫ. ʋʪʚʦʨʝʥʥʷ 

ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʻ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʟʘʭʠʩʪʫ 

ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʘʢʪʠʚʘʮʽʶ ʢʣʽʪʠʥʥʦʛʦ ʪʘ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ, ʜʣʷ ʫʩʫʥʝʥʥʷ ʧʘʪʦʛʝʥʽʚ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʎɯʂ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʽʜ ʜʽʻʶ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʟʤʝʥʰʠʣʘʩʷ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʥʘʷʚʥʽʩʪʴ ʚʽʨʦʛʽʜʥʠʭ 

ʚʽʜʭʠʣʝʥʴ ʫ ʧʦʢʘʟʥʠʢʘʭ ʢʦʨʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ ʪʨʝʪʶ ʥʘ 17% (P < 0,01) ʽ ʩʴʦʤʫ 

ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ 22% (P < 0,001). ʊʘʢʦʞ ʫ ʢʦʨʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ ʧʦʯʘʪʢʫ 

ʣʽʢʫʚʘʥʥʷ ʽ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʥʘ ʧʦʢʘʟʥʠʢʠ ʎɯʂ ʤʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʝ ʚʽʜʭʠʣʝʥʥʷ 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ. ɼʦ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʧʝʨʝʚʘʞʘʥʥʷ ʎɯʂ ʫ ʛʨʫʧʽ ʭʚʦʨʠʭ ʢʦʨʽʚ ʥʘ 12,9% (P < 0,05). ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʧʣʠʚʫ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʙʫʣʘ ʜʦʩʠʪʴ ʟʥʘʯʥʦʶ, ʽ ʚʞʝ ʥʘ ʪʨʝʪʶ ʜʦʙʫ  ʧʦʢʘʟʥʠʢ ʎɯʂ 

ʙʫʚ ʤʝʥʰʠʤ ʥʘ 3,68% ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʟʷʪʪʷ ʢʨʦʚʽ. ʅʘ ʩʴʦʤʫ ʜʦʙʫ 

ʨʽʟʥʠʮʷ  ʚʠʨʦʩʣʘ ʜʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʛʦ ʟʥʘʯʝʥʥʷ ʫ 7,64% (P < 0,05). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

Suprovych, T., Stroianovska, L., Vishchur, O., Havryliak, V., Vasylyuk, S., 

Masyuk, M., Solovodzinska, I., &  Lubenets, V. (2023). Influence of liposomal 

thiosulfonate drug on the blood parameters of cows suffering catarrhal mastitis. 
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Regulatory Mechanisms in Biosystems, 14(2), 195-202. https://doi.org/10.15421/ 022329. 

 

3.4. ɺʧʣʠʚ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʥʘ 

ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʪʘ ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʫ ʨʝʘʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʢʦʨʽʚ 

ʟʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ 

 

3.4.1. ʄʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʢʦʨʽʚ ʭʚʦʨʠʭ ʥʘ 

ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ 

 ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʨʘʥʽʰʝ, ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʨʠ ʩʫʙʢʣʽʥʽʯʥʦʤʫ ʤʘʩʪʠʪʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʚʠʜʠʤʠʭ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ. ʇʨʠ ʙʽʣʴʰ ʫʚʘʞʥʦʤʫ 

ʦʙʩʪʝʞʝʥʥʽ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ ʘʩʠʤʝʪʨʽʶ ʯʚʝʨʪʝʡ ʪʘ ʧʦʪʦʚʱʝʥʥʷ ʩʪʽʥʦʢ ʜʽʡʢʠ. 

ʄʦʣʦʯʥʘ ʟʘʣʦʟʘ ʢʦʨʦʚʠ ʰʚʠʜʢʦ ʨʝʘʛʫʻ ʥʘ ʙʫʜʴ-ʷʢʽ ʝʥʜʦʛʝʥʥʽ ʟʤʽʥʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʧʣʠʥʫʪʠ ʥʘ ʬʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʣʦʢʘ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʽʚʝʥʴ ʘʤʽʘʢʫ, ʟʥʠʞʫʻʪʴʩʷ ʣʽʟʦʮʠʤʥʘ ʡ ʙʘʢʪʝʨʠʮʠʜʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʪʘ ʟʤʽʥʶʻʪʴʩʷ ʨʅ ʤʦʣʦʢʘ ʫ ʣʫʞʥʫ ʩʪʦʨʦʥʫ. ɯʟ-ʟʘ ʧʦʨʫʰʝʥʥʷ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʫ ʩʝʢʨʝʪ ʽʟ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʥʘʜʭʦʜʷʪʴ ʣʝʡʢʦʮʠʪʠ. ʆʩʥʦʚʥʫ 

ʯʘʩʪʠʥʫ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʩʢʣʘʜʘʶʪʴ ʟʣʫʱʝʥʽ ʝʧʽʪʝʣʽʘʣʴʥʽ ʪʘ 

ʩʝʢʨʝʪʦʨʥʽ ʢʣʽʪʠʥʠ ʧʘʨʝʥʭʽʤʠ ʚʠʤôʷ ʪʘ ʥʝʡʪʨʦʬʽʣʴʥʽ ʣʝʡʢʦʮʠʪʠ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷ ʩʝʢʨʝʪʦʨʥʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʟʤʽʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʣʦʢʘ, ʟʙʽʣʴʰʝʥʥʷ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʽ ʥʘʷʚʥʽʩʪʴ ʫ ʤʦʣʦʮʽ 

ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ, ʭʦʯʘ ʥʘ ʚʠʛʣʷʜ ʚʦʥʦ ʤʘʻ ʟʚʠʯʘʡʥʫ ʢʦʥʩʠʩʪʝʥʮʽʶ ʪʘ ʢʦʣʽʨ. 

ʇʦʩʪʫʧʦʚʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ʤʦʣʦʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘ ʧʽʟʥʽ ʩʪʘʜʽʾ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷʤ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʷʢʦʩʪʝʡ ʤʦʣʦʢʘ.  

ʈʦʟʛʣʷʥʝʤʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʤʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʪʘ ʚʤʽʩʪʫ 

ʧʨʦʪʝʾʥʽʚ ʫ ʢʨʦʚʽ ʪʚʘʨʠʥ (ʪʘʙʣ. 3.19).  

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 

ʧʝʨʝʚʠʱʝʥʥʷ ʣʝʡʢʦʮʠʪʽʚ ʫ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʩʢʣʘʜʘʣʦ 37,8% (P < 0,01). ʇʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʢʦʨʦʚʘʤ ʟ ʩʫʙʢʣʽʥʽʯʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʥʘ 3 ʜʦʙʫ 14,4% (P 

< 0,05) ʽ ʱʝ 18,8% ʥʘ 7 ʜʦʙʫ (P < 0,01). ʅʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʝʢʩʧʝʨʠʤʝʥʪʫ 
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ʨʽʚʥʽ ʣʝʡʢʦʮʠʪʽʚ ʢʦʥʪʨʦʣʶ ʽ ʜʦʩʣʽʜʫ ʧʨʘʢʪʠʯʥʦ ʚʠʨʽʚʥʶʶʪʴʩʷ.   

ʏʠʩʝʣʴʥʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʛʝʤʦʛʣʦʙʽʥʫ ʟʤʽʥʠʣʘʩʷ ʥʝʟʥʘʯʥʦ. ʈʽʚʝʥʴ 

ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦ ʩʢʦʨʦʪʠʚʩʷ ʥʘ ʩʴʦʤʫ 

ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ ʥʘ 8,82% (P < 0,05) ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʽʜʭʠʣʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʛʣʦʙʽʥʫ ʥʘ 4,37% ʙʫʣʦ ʚʽʨʦʛʽʜʥʠʤ ʣʠʰʝ ʜʦ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ 

(P < 0,05). ɼʘʣʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ 

ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

ʊʘʙʣʠʮʷ 3.19 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʚʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ ʫ ʢʨʦʚʽ ʢʦʨʽʚ, ʭ Ñ SE; n = 5 

ʇʦʢʘʟʥʠʢʠ 
ɻʨʫʧʠ 

ʪʚʘʨʠʥ 

ʇʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ 

ʜʦ ʣʽʢʫʚʘʥʥʷ 
3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

ɻʝʤʦʛʣʦʙʽʥ, ʛ/ʣ 
ʂ 100,4Ñ1,02 

ɼ 96,2Ñ0,85* 98,1Ñ1,12 101,4Ñ1,43 

ɽʨʠʪʨʦʮʠʪʠ, 1012/ʣ 
ʂ 6,25Ñ0,19 

ɼ 5,89Ñ0,39 5,92Ñ0,32 6,41Ñ0,21Á 

ʃʝʡʢʦʮʠʪʠ, 109/ʣ 
ʂ 7,91°0,49 

ɼ 10,9°0,53**  9,53°0,41Á* 8,02°0,32ÁÁ 

ɿʘʛʘʣʴʥʠʡ ʧʨʦʪʝʾʥ, 

ʛ/ʣ 

ʂ 70,4Ñ1,03 

ɼ 66,7Ñ0,39 70,3Ñ0,9 76,4Ñ0,99ÁÁ* 

 

ʁʤʦʚʽʨʥʦ ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʠʷʚʣʝʥʦ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʥʘ 

ʩʴʦʤʫ ʜʦʙʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʭʚʦʨʠʤ ʢʦʨʦʚʘʤ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. ʈʽʚʝʥʴ 

ʧʨʦʪʝʾʥʽʚ ʟʙʽʣʴʰʠʚʩʷ ʚʽʜʥʦʩʥʦ ʧʝʨʰʦʾ ʜʦʙʠ ʥʘ 14,5% (P < 0,01) ʽ  8,52% (P < 0,05) 

ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʚʠʙʽʨʢʠ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦ ʽ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʢʦʨʦʚʘʤ ʟ ʩʫʙʢʣʽʥʽʯʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ ɽʊʉ ʩʫʙʩʪʘʥʮʽʾ ʚʢʘʟʫʶʪʴ ʥʘ ʟʘʛʘʣʴʥʫ 

ʧʦʟʠʪʠʚʥʫ ʦʮʽʥʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʢʦʨʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ 

ʚʠʷʚʣʝʥʦ ʟʤʽʥʠ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʧʨʦʬʽʣʶ ʢʨʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʢʦʨʽʚ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʦʢʨʝʤʠʭ ʬʦʨʤ ʣʝʡʢʦʮʠʪʽʚ ʧʨʠ  ʩʫʙʢʣʽʥʽʯʥʽʡ 

ʬʦʨʤʽ ʤʘʩʪʠʪʫ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʪʘʙʣ.3.20. ɿʘʭʚʦʨʶʚʘʥʥʷ ʢʦʨʽʚ ʥʘ ʩʫʙʢʣʽʥʽʯʥʫ 
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ʬʦʨʤʫ ʤʘʩʪʠʪʫ ʧʨʠʟʚʝʣʦ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʫ ʙʽʢ ʟʨʦʩʪʘʥʥʷ ʤʦʥʦʮʠʪʽʚ 

(P < 0,01). ʂ̔ ʣʴʢʽʩʪʴ ʽʥʰʠʭ ʤʽʻʣʦʾʜʥʠʭ ʢʣʽʪʠʥ ʢʨʦʚʽ ʪʝʞ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʨʦʩʪʫ, 

ʘʣʝ ʙʝʟ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ, ʥʘʚʧʘʢʠ, ʟʥʠʟʠʣʘʩʷ.  

ʊʘʙʣʠʮʷ 3.20 

ʃʝʡʢʦʮʠʪʘʨʥʠʡ ʧʨʦʬʽʣʴ ʢʨʦʚʽ ʢʦʨʽʚ  ʟʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ (%),  

ʄ Ñ Sɽ; n = 5 

ʇʦʢʘʟʥʠʢʠ 
ɻʨʫʧʠ 

ʪʚʘʨʠʥ 

ʇʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ 

ʜʦ 

ʣʽʢʫʚʘʥʥʷ 

3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

ʃʽʤʬʦʮʠʪʠ  
ʂ 58,6°1,22 

ɼ 52,3°1,32 57,7°1,28 58,4°1,3* 

ɹʘʟʦʬʽʣʠ 
ʂ 0,68°0,52 

ɼ 0,69°0,32 1,22°0,47ÁÁ**  1,26°0,51ÁÁ**  

ɽʦʟʠʥʦʬʽʣʠ 
ʂ 4,15°0,44 

ɼ 4,59°0,62 4,94°0,42ÁÁ**  4,95°0,41ÁÁ**  

ʇʘʣʠʯʢʦʷʜʝʨʥʽ 

ʥʝʡʪʨʦʬʽʣʠ 

ʂ 4,02°0,47 

ɼ 4,71°0,66 4,82°0,46 3,34°0,5ÁÁ* 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ 

ʥʝʡʪʨʦʬʽʣʠ 

ʂ 29,0°0,91 

ɼ 32,2°1,31 27,9°1,1 27,3°1,06* 

ʄʦʥʦʮʠʪʠ 
ʂ 3,55°0,42 

ɼ 5,52°0,55**  5,44°0,62**  4,75°0,44Á* 

 

ʃʽʢʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʧʨʠʟʚʝʣʦ ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʣʽʤʬʦʮʠʪʽʚ, ʙʘʟʦʬʽʣʽʚ ʪʘ ʝʦʟʠʥʦʬʽʣʽʚ. ʈʽʚʝʥʴ ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʨʽʚ 

ʧʦʩʪʫʧʦʚʦ ʧʽʜʚʠʱʫʚʘʚʩʷ ʽ ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʤʘʡʞʝ ʟʨʽʚʥʷʚʩʷ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ ʜʦ ʣʽʢʫʚʘʥʥʷ ʟʙʽʣʴʰʝʥʥʷ ʩʢʣʘʣʦ 6,1% 

(P < 0,05). ɼʣʷ ʙʘʟʦʬʽʣʽʚ ʟʘʬʽʢʩʦʚʘʥʦ ʙʽʣʴʰ ʟʥʘʯʠʤʠʡ ʨʽʚʝʥʴ ʨʦʩʪʫ. ɿʦʢʨʝʤʘ, ʥʘ 

ʪʨʝʪʶ ʜʦʙʫ ʾʭ ʢʽʣʴʢʽʩʪʴ ʟʙʽʣʴʰʠʣʠʩʷ ʫ 1,83 ʨʘʟʠ (P < 0,01) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʫ 1,85 ʨʘʟʽʚ (P < 0,01) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʚʠʙʽʨʢʦʶ. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʠʣʠʩʷ ʧʨʠ 

ʦʜʥʘʢʦʚʦʤʫ ʨʽʚʥʽ ʧʦʭʠʙʢʠ. ʉʭʦʞʽ ʨʝʟʫʣʴʪʘʪʠ, ʘʣʝ ʟ ʤʝʥʰʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʪʘ 

ʚʽʨʦʛʽʜʥʽʩʪʶ ʚʠʷʚʣʝʥʦ ʜʣʷ ʝʦʟʠʥʦʬʽʣʽʚ. ʉʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ, ʙʘʟʦʬʽʣʽʚ 

ʪʘ ʝʦʟʠʥʦʬʽʣʽʚ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʩʢʣʘʣʘ 64,6% ʽ ʧʝʨʝʚʠʱʠʣʘ ʾʭʥʶ ʯʠʩʝʣʴʥʽʩʪʴ ʫ 
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ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ (63,4%). ɯʥʰʽ ʩʢʣʘʜʦʚʽ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʧʨʦʬʽʣʶ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʣʽʢʫʚʘʥʥʷ ʧʦʢʘʟʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʾʭ ʨʽʚʥʷ ʚ ʢʨʦʚʽ ʢʦʨʽʚ ʭʚʦʨʠʭ ʥʘ 

ʩʫʙʢʣʽʥʽʯʥʫ ʬʦʨʤʫ ʤʘʩʪʠʪʫ. 

ʊʘʢ, ʢʽʣʴʢʽʩʪʴ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʾ ʬʨʘʢʮʽʾ ʣʝʡʢʦʮʠʪʽʚ ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ 

ʥʝʡʪʨʦʬʽʣʽʚ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 17,9% (P < 0,05) ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʯʘʪʢʦʚʦʶ ʬʘʟʦʶ ʽ ʟʥʘʭʦʜʠʣʘʩʷ ʥʠʞʯʝ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʚʠʙʽʨʢʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʪʫʭʘʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɯʥʰʽ, 

ʬʦʨʤʠ ʣʝʡʢʦʮʠʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʤ ʩʢʦʨʦʯʝʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʧʘʣʠʯʢʦʷʜʝʨʥʽ ʥʝʡʪʨʦʬʽʣʠ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʟʨʦʩʪʘʻ 

ʧʨʠ ʛʦʩʪʨʽʡ ʟʘʧʘʣʴʥʽʡ ʨʝʘʢʮʽʾ (ʣʝʡʢʦʮʠʪʘʨʥʘ ʬʦʨʤʫʣʘ ʟʩʫʚʘʻʪʴʩʷ ʚʣʽʚʦ), ʢʦʣʠ 

ʦʨʛʘʥʽʟʤʫ ʧʦʪʨʽʙʥʦ ʪʝʨʤʽʥʦʚʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʽʥʬʝʢʮʽʶ, ʟʤʝʥʰʠʣʘʩʷ ʥʘ ʩʴʦʤʠʡ 

ʜʝʥʴ ʘʞ ʚ 1,41 ʨʘʟʠ (P < 0,01) ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ, ʽ ʚ 1,2 ʨʘʟʠ (P < 0,05) 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʢʦʨʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʪʫʭʘʥʥʷ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ɸʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʚʠʷʚʣʝʥʘ ʜʣʷ ʤʦʥʦʮʠʪʽʚ. ʈʽʟʥʠʮʷ ʧʦʣʷʛʘʣʘ ʣʠʰʝ 

ʚ ʩʪʫʧʝʥʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʠʤʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʟ  ʩʫʙʢʣʽʥʽʯʥʦʶ  ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʩʧʨʠʯʠʥʠʣʦ ʥʦʨʤʘʣʽʟʫʶʯʠʡ 

ʚʧʣʠʚ ʥʘ ʣʝʡʢʦʮʠʪʘʨʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ. 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ ʢʣʽʥʽʢʘ ʪʘ ʧʝʨʝʙʽʛ ʤʘʩʪʠʪʫ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ. ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʜʣʷ ʘʥʘʣʽʟʫ ʩʪʫʧʝʥʷ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʚʠʟʥʘʯʝʥʦ ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʽʚ 

ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ, ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʦʤ ʷʢʠʭ ʻ ʫʪʚʦʨʝʥʥʷ 

ʢʽʥʮʝʚʠʭ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʪʘʙʣ. 3.21). 

ʊʘʙʣʠʮʷ 3.21 

ɺʤʽʩʪ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʫ ʧʣʘʟʤʽ 

ʢʨʦʚʽ ʢʦʨʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ, ʭ Ñ Sɽ; n = 5 

ʇʦʢʘʟʥʠʢʠ 
ɻʨʫʧʠ 

ʪʚʘʨʠʥ 

ʇʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ 

ʜʦ 

ʣʽʢʫʚʘʥʥʷ 

3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

ɻʽʜʨʦʧʝʨʝʢʠʩʠ ʣʽʧʽʜʽʚ, ʦʜ. ɽ/ʤʣ 
ʂ 1,43Ñ0,08 

ɼ 1,98Ñ0,12**   1,76Ñ0,17* 1,29Ñ0,11ÁÁÁ 

ʊɹʂ-ʘʢʪʠʚʥʽ ʧʨʦʜʫʢʪʠ (ʄɼɸ), 

ʥʤʦʣʴ/ʤʣ 

ʂ 6,98Ñ0,38 

ɼ 8,87Ñ0,36**  8,33Ñ0,32 7,32Ñ0,34Á 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʚʠʤôʷ ʫ ʢʦʨʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʧʽʩʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʫʚʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ, ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʟʤʝʥʰʝʥʥʷʤ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʜʽʣʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʦʮʝʩʽʚ ʇʆʃ. ʂʘʨʜʠʥʘʣʴʥʦ 

ʩʢʦʨʦʪʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʛʽʜʨʦʧʝʨʝʢʠʩʽʚ ʣʽʧʽʜʽʚ. ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʝ ʟʤʽʱʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʪʨʠʤʘʥʦ ʥʘ ʪʨʝʪʽʡ ʪʘ ʩʴʦʤʠʡ ʜʝʥʴ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʰʦʶ ʜʦʙʦʶ ʝʢʩʧʝʨʠʤʝʥʪʫ: ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʟʤʝʥʰʝʥʥʷ 

ʛʽʜʨʦʧʝʨʝʢʠʩʽʚ ʩʢʣʘʣʦ 12,5%  (P < 0,05), ʥʘ ʩʴʦʤʫ ï 53,5% (P < 0,001), ʪʦʜʽ ʷʢ 

ʾʭ ʧʝʨʝʚʘʞʘʥʥʷ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ 

38,5% (P < 0,01).  

ʆʜʥʦʪʠʧʥʠʤ ʚʠʷʚʠʚʩʷ ʚʧʣʠʚ ʜʦʩʣʽʜʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʚʤʽʩʪ ʢʽʥʮʝʚʠʭ ʊɹʂ-

ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɺʽʥ ʙʫʚ ʤʘʢʩʠʤʘʣʴʥʠʤ ʫ ʪʚʘʨʠʥ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ ʧʝʨʰʫ 

ʜʦʙʫ ʪʘ ʧʝʨʝʚʠʱʠʚ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 27,1% (P < 0,01). ʅʘʩʪʫʧʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ 

ʩʢʦʨʦʯʝʥʥʷʤ ʨʽʚʥʷ ʄɼɸ, ʷʢʝ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʷʛʥʫʣʦ 21,2% (P < 

0,05). ʈʽʚʝʥʴ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘʙʣʠʟʠʚʩʷ ʜʦ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ. ʈʦʟʙʽʞʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʩʢʣʘʣʘ ʣʠʰʝ 0,34  ʥʤʦʣʴ/ʤʣ ʘʙʦ 4,86%, ʱʦ 

ʩʫʤʘʨʥʦ ʟ ʜʠʥʘʤʽʢʦʶ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʠʛʥʽʯʝʥʥʷ 

ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʥʦʶ ʩʫʙʩʪʘʥʮʽʻʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʇʆʃ. ɼʦʩʷʛʥʫʪʠʡ 

ʨʝʟʫʣʴʪʘʪ ʥʝʦʙʭʽʜʥʦ ʚʚʘʞʘʪʠ ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʟʠʪʠʚʥʠʤ, ʘʜʞʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʝ ʪʽʣʴʢʠ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʛʽʜʨʦʧʝʨʝʢʠʩʽʚ ʣʽʧʽʜʽʚ ʘʣʝ ʡ ʩʪʽʡʢʦʛʦ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʘʣʦʥʦʚʦʛʦ 

ʘʣʴʜʝʛʽʜʫ. ɼʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʷʛʥʫʪʦ ʟʘ ʚʠʩʦʢʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʽʚʥʷ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʟʘʩʪʦʩʦʚʘʥʠʡ ʧʨʝʧʘʨʘʪ, ʷʢ ʥʘ ʨʝʘʣʴʥʫ ʣʽʢʫʚʘʣʴʥʫ 

ʬʦʨʤʫ ʟʘ ʤʘʩʪʠʪʫ ʢʦʨʽʚ.  

ʉʭʦʞʫ ʜʠʥʘʤʽʢʫ ʫ ʪʚʘʨʠʥ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚʠʷʚʣʝʥʦ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʦʢʠʩʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ (ʪʘʙʣ. 3.22).  

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʪʚʘʨʠʥ ʟ ʦʟʥʘʢʘʤʠ ʩʫʙʢʣʽʥʽʯʥʦʛʦ 

ʤʘʩʪʠʪʫ ʚʤʽʩʪ ʧʦʭʽʜʥʠʭ ʆʄʇ370 ʪʘ ʆʄʇ430 ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʙʫʚ ʚʽʨʦʛʽʜʥʦ 

ʚʠʱʠʤ (ʈ < 0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʢʦʨʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ɺʽʜʭʠʣʝʥʥʷ ʘʣʴʜʝʛʽʜʥʠʭ ʧʦʭʽʜʥʠʭ ʩʢʣʘʣʦ 12,3%, ʘ ʜʣʷ ʢʝʪʦʥʦʚʠʭ ï 19,4%. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʚʠʢʣʠʢʘʣʦ ʧʨʠʛʥʽʯʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʢʠʩʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʘ ʱʦ ʚʢʘʟʫʻ ʙʽʣʴʰ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʥʘ 25% (ʈ < 

0,05) ʫ ʢʨʦʚʽ ʢʦʨʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʘʣʴʜʝʛʽʜʥʠʭ ʧʦʭʽʜʥʠʭ OMʇ370 ʥʘ ʩʴʦʤʫ ʜʦʙʫ 

ʣʽʢʫʚʘʥʥʷ. ɸʥʘʣʦʛʽʯʥʽ ʟʤʽʥʠ ʟʘʬʽʢʩʦʚʘʥʦ ʜʣʷ ʚʤʽʩʪʫ ʢʝʪʦʥʦʚʠʭ ʧʦʭʽʜʥʠʭ. ʆʜʥʘʢ 

ʚʠʷʚʣʝʥʝ ʚʽʜʭʠʣʝʥʥʷ ʥʝ ʙʫʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʦʢʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʝ ʚʠʢʣʠʢʘʶʯʠ ʧʨʠ 

ʮʴʦʤʫ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʞʠʨʽʚ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ 

ʩʪʨʝʩʦʚʽ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʧʝʨʽʦʜʠ, ʪʘʢʽ ʷʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʩʫʙʢʣʽʥʽʯʥʫ ʬʦʨʤʫ 

ʤʘʩʪʠʪʫ. 

ʊʘʙʣʠʮʷ 3.22 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʦʢʠʩʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʢʦʨʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ, ʭ Ñ Sɽ; n = 5 

ʇʦʢʘʟʥʠʢʠ 
ɻʨʫʧʠ 

ʪʚʘʨʠʥ 

ʇʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ 

ʜʦ ʣʽʢʫʚʘʥʥʷ 
3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

ɸʣʴʜʝʛʽʜʥʽ ʧʦʭʽʜʥʽ ʦʢʠʩʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ  (OMʇ370) 

ʂ 22,7Ñ1,33 

ɼ 25,5Ñ1,11* 23,4Ñ2,1 20,4Ñ1,61Á 

ʂʝʪʦʥʦʚʽ ʧʦʭʽʜʥʽ ʦʢʠʩʥʦʾ 

ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ  (OMʇ430) 

ʂ 29,4Ñ1,48 

ɼ 35,1Ñ2,08* 33,2Ñ1,9 32,3Ñ1,99 

 

ʉʠʩʪʝʤʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʦʭʦʧʣʶʻ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʠ 

(ʥʘʧʨʠʢʣʘʜ, ʚʽʪʘʤʽʥʠ, ʧʦʣʽʬʝʥʦʣʠ, ʬʣʘʚʦʥʦʾʜʠ, ʢʘʨʦʪʠʥʦʾʜʠ), ʟʚôʷʟʫʚʘʣʴʥʽ ʙʽʣʢʠ 

(ʥʘʧʨʠʢʣʘʜ, ʬʝʨʠʪʠʥ, ʘʣʴʙʫʤʽʥ) ʽ ʬʝʨʤʝʥʪʘʪʠʚʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʠ: 

ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ, ʧʝʨʦʢʩʠʜʘʟʘ, ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ ʽ ʢʘʪʘʣʘʟʘ [81]. ɺ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʦʚʝʜʝʥʦ ʚʠʷʚʣʝʥʥʷ  ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʪʘ ʜʠʥʘʤʽʢʫ 

ʾʭ ʘʢʪʠʚʥʦʩʪʽ ʧʨʠ ʚʚʝʜʝʥʥʽ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ ʫ ʢʨʦʚ ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ 

ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.23.  

ɺʚʝʜʝʥʥʷ ʧʽʜʜʦʩʣʽʜʥʠʤ ʪʚʘʨʠʥʘʤ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʩʧʨʠʷʣʦ 

ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʢʘʪʘʣʘʟʠ. ʈʽʟʥʠʮʷ ʫ ʾʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʞ ʜʦʩʣʽʜʥʦʶ ʪʘ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʘʤʠ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʘ ʟʥʘʯʥʦʶ ʽ ʩʷʛʘʣʘ 15% (ʈ < 
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0,05). ʂʘʪʘʣʘʟʘ ʮʝ ʬʝʨʤʝʥʪ ʟ ʜʫʞʝ ʚʠʩʦʢʦʶ ʢʘʪʘʣʽʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. 

ɺʽʨʦʛʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ ʢʦʨʽʚ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʂɸʊ ʜʦ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʘ ʚʠʷʚʣʝʥʝ ʚʽʜʭʠʣʝʥʥʷ ʥʘ ʩʴʦʤʫ (ʈ < 0,01) ʜʦʙʫ ʙʫʣʦ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʤʠ. ʇʦʪʝʥʮʽʡʥʦ ʩʭʦʞʽ ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʥʦ ʜʣʷ ʽʥʰʠʭ 

ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ. ʊʘʢ, ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʦʾ 

ʫ ʭʚʦʨʠʭ ʢʦʨʽʚ ʙʫʣʘ ʥʘ ʜʦʩʠʪʴ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ 19,6 ʦʜ. ʘʢʪ./ʤʣ ʥʘ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʟʨʦʩʣʘ ʥʘ 23% (P < 0,01), ʱʦ ʣʠʰʝ ʥʘ 1,6 ʦʜ. 

ʘʢʪ./ʤʣ ʥʠʞʯʝ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʆʜʥʦʪʠʧʥʘ ʩʠʪʫʘʮʽʷ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʜʣʷ  ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ  ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʟ ʥʝʟʥʘʯʥʦʶ 

ʨʦʟʙʽʞʥʽʩʪʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ. 

ʊʘʙʣʠʮʷ 3.23 

ɸʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʚʤʽʩʪ ʚʽʜʥʦʚʣʝʥʦʛʦ 

ʛʣʫʪʘʪʽʦʥʫ ʫ ʢʨʦʚʽ ʢʦʨʽʚ, ʭ Ñ SE; n = 5 

ʇʦʢʘʟʥʠʢʠ 
ɻʨʫʧʠ 

ʪʚʘʨʠʥ 

ʇʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦ ʣʽʢʫʚʘʥʥʷ 
3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ ʚʽʜ 

ʣʽʢʫʚʘʥʥʷ 

ʂʘʪʘʣʘʟʘ, ʦʜɽ/ʤʣ 
ʂ 2,31Ñ0,16  

ɼ 1,98Ñ0,1* 2,11Ñ0,1 2,28Ñ0,1Á 

ʉʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ,  

ʦʜ.ʘʢʪ./ʤʣ 

ʂ 25,7Ñ1,12 

ɼ 19,6Ñ1,12* 22,7Ñ1,31* 24,1Ñ1,29ÁÁ 

ɻʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ  ʚ ʧʣʘʟʤʽ 

ʢʨʦʚʽ, ʅʤ GSH/ʭʚ ʥʘ1 ʤʛ ʧʨʦʪʝʾʥʫ 

ʂ 24,0Ñ1,08 

ɼ 18,9Ñ0,82* 21,8Ñ1,13* 24,2Ñ0,88ÁÁ 

ɺʽʜʥʦʚʣʝʥʠʡ ʛʣʫʪʘʪʽʦʥ ʚ 

ʝʨʠʪʨʦʮʠʪʘʭ, ʤʢʄ/ʤʣ 

ʂ 0,554Ñ0,016 

ɼ 0,416Ñ0,011**   0,426Ñ0,012 0,445Ñ0,013Á 

 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʚʝʣʠʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʜʣʷ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ ʚʠʷʚʣʝʥʦ 

ʥʝ ʤʝʥʰ ʚʘʛʦʤʽ ʚʽʜʭʠʣʝʥʥʷ. ʈʽʟʥʠʮʷ ʤʽʞ ʢʦʥʪʨʦʣʴʥʦʶ ʽ ʜʦʩʣʽʜʥʦʶ  ʛʨʫʧʦʶ ʥʘ 

ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʫ ʩʷʛʥʫʣʘ 31,7% (ʈ < 0,01). ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʨʽʚʝʥʴ ʟʨʦʩʪʘʥʥʷ ɺɻ ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦʾ 

ʩʫʙʩʪʘʥʮʽʾ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʥʝ ʧʝʨʝʚʠʱʠʚ 7%, ʘʣʝ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦʶ (ʈ < 0,05).  
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3.4.2. ɺʧʣʠʚ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ ʥʘ ʢʣʽʪʠʥʥʠʡ ʽ 

ʛʫʤʦʨʘʣʴʥʠʡ ʽʤʫʥʽʪʝʪ ʢʦʨʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ 

 ʋʤʦʚʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʪʘ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʤʝʪʦʜʠʮʽ, ʷʢʫ ʤʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʫ ʨʦʟʜʽʣʽ 3.4, ʜʣʷ ʢʦʨʽʚ ʟ ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʷʭ 3.24 ï 3.28.  

ʏʠʩʝʣʴʥʽʩʪʴ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ (ʊɽ-ʈʋʃ) ʫ 

ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʢʦʨʽʚ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 3.24.  

ʊʘʙʣʠʮʷ 3.24  

ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʛʘʣʴʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʊɽ-ʈʋʃ ʫ ʢʨʦʚʽ ʢʦʨʽʚ (%),  

ʄ Ñ SE; n = 5 

ʇʦʢʘʟʥʠʢʠ 
ʂʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ (ʟʜʦʨʦʚʽ 

ʪʚʘʨʠʥʠ) 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ (ʪʚʘʨʠʥʠ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ 

ʤʘʩʪʠʪʦʤ) 

ʜʦ ʣʽʢʫʚʘʥʥʷ 
3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

0 34,2Ñ0,94 40,1Ñ0,85***  38,2Ñ0,64 37,8Ñ0,61Á* 

3ï5 51,1Ñ0,78 46,6Ñ0,77* 48,8Ñ0,47 50,3Ñ0,42Á 

6ï10 12,9Ñ0,71 11,9Ñ0,78 12,1Ñ0,44 11,5Ñ0,31 

ʄ 1,81Ñ0,12 1,48Ñ0,15 0,93Ñ0,08Á**  0,38Ñ0,08ÁÁ** * 

% 65,8Ñ1,37 59,9Ñ0,28* 61,8Ñ0,62 62,2Ñ0,56 

 

ʅʘʡʙʽʣʴʰʝ ʣʽʤʬʦʮʠʪʽʚ, ʙʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʚʠʷʚʣʝʥʦ 

ʜʣʷ ʛʨʫʧʠ ʟ ʥʠʟʴʢʦʶ ʱʽʣʴʥʽʩʪʶ ʊɽ-ʈʋʃ. ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʾʭ ʟʙʽʣʴʰʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʥʘ 2,2% ʽ ʥʘ ʩʴʦʤʫ ʜʦʙʫ 

ʥʘ 3,9% (ʈ < 0,05) ʜʦ ʟʥʘʯʝʥʥʷ ʙʣʠʟʴʢʦʛʦ ʜʦ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ɺʽʜʧʦʚʽʜʥʦ, ʟʤʝʥʰʫʚʘʣʘʩʷ ʨʽʟʥʠʮʷ çʥʫʣʴʦʚʠʭè ʪʘ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʊ-

ʣʽʤʬʦʮʠʪʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ. ɿʘʛʘʣʦʤ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʘʩʪʫʧʥʘ ʜʠʥʘʤʽʢʘ: ʜʣʷ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʢʣʽʪʠʥ ʦʪʨʠʤʘʥʦ ʥʝʟʥʘʯʥʝ 

ʩʢʦʨʦʯʝʥʥʷ ʥʘ 1,9 ʽ 2,3%, ʚʽʜʧʦʚʽʜʥʦ, ʜʣʷ ʪʨʝʪʴʦʾ ʽ ʩʴʦʤʦʾ ʜʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

ʜʣʷ ʩʝʨʝʜʥʴʦʘʚʽʜʥʦʾ ʩʫʙʧʦʧʫʣʷʮʽʾ ʟʤʽʥʠ ʢʦʣʠʚʘʣʠʩʷ ʥʝʟʥʘʯʥʦ ʚ ʤʝʞʘʭ ʚʽʜ 11,5 

ʜʦ 12,1%; ʫ ʚʠʩʦʢʦʘʚʽʜʥʦʾ ʛʨʫʧʠ ʟʤʽʥʠ ʢʽʣʴʢʽʩʥʦʛʦ ʩʪʘʥʫ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ 

ʢʣʽʪʠʥ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ ʫ ʢʦʨʽʚ ʥʘ 7-ʡ ʜʝʥʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ. 

ʊʫʪ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʘʯʥʝ ʚʽʜʥʦʩʥʝ  ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʊ-
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ʣʽʤʬʦʮʠʪʽʚ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʈ < 0,001), ʘʣʝ ʟʚʘʞʘʶʯʠ ʥʘ ʥʠʟʴʢʫ 

ʯʠʩʝʣʴʥʽʩʪʴ ʚ ʤʝʞʘʭ 0,38 ï 1,48% ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʾʭ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ 

ʽʤʫʥʽʪʝʪʫ ʢʦʨʽʚ ʭʚʦʨʠʭ ʥʘ ʟ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʤʦʞʝ ʙʫ ʧʦʤʠʣʢʦʚʠʤ. ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʥʝʟʥʘʯʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ, ʘʣʝ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʾʭ ʯʠʩʝʣʴʥʽʩʪʴ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 3,6%. 

ɺ ʪʘʙʣ.3.25 ʧʦʢʘʟʘʥʦ ʘʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʘʢʪʠʚʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ.  

ʊʘʙʣʠʮʷ 3.25  

ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʊɸ-ʈʋʃ ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʢʦʨʽʚ (%), ʄ Ñ SE; n = 5 

ʇʦʢʘʟʥʠʢʠ 
ʂʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ (ʟʜʦʨʦʚʽ 

ʪʚʘʨʠʥʠ) 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ (ʪʚʘʨʠʥʠ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ) 

ʜʦ ʣʽʢʫʚʘʥʥʷ 
3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

0 54,5Ñ0,36 66,0Ñ0,87***  63,0Ñ0,61ÁÁ 60,4Ñ0,79Á 

3ï5 36,0Ñ0,27 28,9Ñ0,42**  30,1Ñ0,35Á 32,4Ñ0,52Á* 

6ï10 8,1Ñ0,27 4,1Ñ0,38 5,9Ñ0,30 6,2Ñ0,38 

ʄ 1,42Ñ0,08 1,01Ñ0,11 1,02Ñ0,09 0,97Ñ0,08 

% 45,5Ñ0,66 34,0Ñ0,51***  37,0Ñ0,44**  39,6Ñ0,55ÁÁ* 

 

ʅʘ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʢʽʣʴʢʽʩʪʴ ʊɸ-ʈʋʃ(0) ʟʥʘʯʥʦ ʥʘ 11,5% ʧʝʨʝʚʠʱʫʚʘʣʘ 

ʾʭ ʯʠʩʝʣʴʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ (ʈ < 0,001). ɼʽʷ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ ʧʦʩʪʫʧʦʚʠʤ ʟʤʝʥʰʝʥʥʷʤ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʘʢʪʠʚʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʚ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʨʽʚ: 

ʥʘ 3% (ʈ < 0,01) ʜʣʷ ʪʨʝʪʴʦʾ ʜʦʙʠ ʽ 5,6% (ʈ < 0,05) ʜʣʷ ʩʴʦʤʦʾ ʜʦʙʠ ʣʽʢʫʚʘʥʥʷ. 

ʆʜʥʘʢ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʟʘʣʠʰʠʣʘʩʷ 

ʜʦʩʠʪʴ ʩʫʪʪʻʚʦʶ. ʉʝʨʝʜ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʘʢʪʠʚʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʥʠʟʴʢʦ- ʽ ʩʝʨʝʜʥʴʦʘʚʽʜʥʠʭ ʊɸ-ʈʋʃ, 

ʘ ʣʽʤʬʦʮʠʪʠ ʛʨʫʧʠ ʄ, ʷʢʽ ʧʨʠʻʜʥʘʣʠ 10 ʽ ʙʽʣʴʰʝ ʝʨʠʪʨʦʮʠʪʽʚ, ʟʥʘʭʦʜʠʣʠʩʷ ʚ 

ʤʝʞʘʭ 1%. ɼʣʷ ʤʘʣʦʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʊɸ-ʈʋʃ, ʷʢʽ ʧʨʠʻʜʥʘʣʠ 3ï5 

ʝʨʠʪʨʦʮʠʪʽʚ, ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ ʥʘ ʪʨʝʪʶ ʽ ʩʴʦʤʫ ʜʦʙʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦʾ 

ʩʫʙʩʪʘʥʮʽʾ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʥʘ ʨʽʚʥʽ ʈ < 0,01. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ 

ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʧʨʦʮʝʩ ʣʽʢʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʥʘ ʦʩʥʦʚʽ 

ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʤʘʻ ʩʧʨʷʤʦʚʘʥʠʡ ʽ ʚʽʨʦʛʽʜʥʠʡ ʚʧʣʠʚ ʥʘ ʟʨʦʩʪʘʥʥʷ ʚ ʢʨʦʚʽ 
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ʭʚʦʨʠʭ ʥʘ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʢʦʨʽʚ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʘʢʪʠʚʥʠʭ ʊ-

ʣʽʤʬʦʮʠʪʽʚ ʽ ʧʨʦʪʠʣʝʞʥʠʡ ʚʝʢʪʦʨ ʜʣʷ ʊɸ-ʈʋʃ çʥʫʣʴʦʚʦʾ ʛʨʫʧʠè. ɺ ʪʘʙʣ.3.26 

ʧʦʢʘʟʘʥʦ  ʨʝʟʫʣʴʪʘʪʠ ʚʠʷʚʣʝʥʥʷ ʊ-ʭʝʣʧʝʨʽʚ ʪʘ ʊ-ʩʫʧʨʝʩʦʨʽʚ. 

ʊʘʙʣʠʮʷ 3.26  

ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʭʝʣʧʝʨʽʚ (ʊh) ʪʘ ʩʫʧʨʝʩʦʨʽʚ (ʊs) ʫ ʢʨʦʚʽ ʢʦʨʽʚ, (%), 

ʄ Ñ SE; n = 5 

ʇʦʢʘʟʥʠʢʠ 

ʂʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ (ʟʜʦʨʦʚʽ 

ʪʚʘʨʠʥʠ) 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ (ʪʚʘʨʠʥʠ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ) 

ʜʦ ʚʚʝʜʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ 

3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ ʚʽʜ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 

ʊh 

0 50,0Ñ0,28 62,6Ñ0,60***  55,0Ñ0,52ÁÁ* 53,1Ñ0,52ÁÁ 

3ï5 41,9Ñ0,28 32,4Ñ0,34***  39,4Ñ0,44ÁÁ 43,0Ñ0,39ÁÁÁ 

6ï10 8,1Ñ0,41 5,0Ñ0,11***  5,6Ñ0,17**  3,9Ñ0,11**Á 

% 50,0Ñ0,28 37,4Ñ0,43***  45,0Ñ0,58**  46,9Ñ0,53**Á 

ʊs  16,7Ñ0,46 14,2Ñ0,53 14,7Ñ0,56 16,2Ñ0,63* 

ɯʈɯ 2,99 2,63 3,06 2,90 

 

ɺʚʝʜʝʥʥʷ ʢʦʨʦʚʘʤ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʦʬʽʣʽʥʨʝʟʠʩʪʝʥʪʥʠʭ 

ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʢʦʨʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ. ɺʩʪʘʥʦʚʣʝʥʦ ʩʪʽʡʢʠʡ ʩʧʘʜ 

ʢʽʣʴʢʦʩʪʽ ʊh-ʈʋʃ çʥʫʣʴʦʚʦʾ ʛʨʫʧʠè ʣʽʤʬʦʮʠʪʽʚ. ʅʘ ʪʨʝʪʶ ʜʦʙʫ ʟʤʝʥʰʝʥʥʷ 

ʩʢʣʘʣʦ 7,6% (ʈ < 0,01), ʥʘ ʩʴʦʤʫ 5,7% (ʈ < 0,01). ʆʜʥʦʯʘʩʥʦ ʯʠʩʝʣʴʥʽʩʪʴ ʯʘʩʪʢʠ 

çʥʠʟʴʢʦʘʚʽʜʥʠʭè ʊh-ʭʝʣʧʝʨʽʚ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ. ʅʘ ʪʨʝʪʶ ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʾʾ ʟʙʽʣʴʰʝʥʥʷ ʩʢʣʘʜʘʣʦ 7% (ʈ < 0,01), ʥʘ ʩʴʦʤʫ10,6% (ʈ < 0,001). 

ʉʪʽʡʢʠʡ ʨʽʩʪ ʯʘʩʪʢʠ ʊh (3-5) ʽ ʩʢʦʨʦʯʝʥʥʷ ʊh (0) ʚʽʜʙʫʣʠʩʷ ʟʘ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʥʘ ʜʦʣʶ ʊh-ʈʋʃ (6-10) ʧʨʠʧʘʜʘʻ ʣʠʰʝ 3,9 ï 

5,6% ʣʽʤʬʦʮʠʪʽʚ ʽ  ʚʦʥʠ ʥʝ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʟʧʦʜʽʣ  ʊ-ʭʝʣʧʝʨʽʚ 

ʚʠʷʚʣʝʥʫ ʜʠʥʘʤʽʢʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʩʣʽʜʢʦʤ ʣʽʢʫʚʘʣʴʥʦʾ ʜʽʾ ʣʽʧʦʩʦʤʘʣʴʥʦʾ 

ʩʫʙʩʪʘʥʮʽʾ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʊ-ʩʫʧʨʝʩʦʨʽʚ, ʪʦ ʚʚʝʜʝʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʧʦʩʪʫʧʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʾʭ ʯʘʩʪʢʠ ʚ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ 

ʭʚʦʨʠʭ ʢʦʨʽʚ. ɺʠʷʚʣʝʥʝ ʟʨʦʩʪʘʥʥʷ ʩʢʣʘʣʦ ʥʘ ʪʨʝʪʶ ʜʦʙʫ 3,5%, ʥʘ ʩʴʦʤʫ ï 14,1% 
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(P < 0,05) ʧʨʘʢʪʠʯʥʦ ʟʨʽʚʥʷʚʰʠʩʴ ʥʘ 7 ʜʦʙʫ ʟ ʧʦʢʘʟʥʠʢʦʤ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ɼʘʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʽʥʜʝʢʩʫ, 

ʷʢʠʡ ʧʨʠ ʜʨʫʛʦʤʫ ʽ ʪʨʝʪʴʦʤʫ ʢʦʥʪʨʦʣʽ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ ɯʈɯ = 2,9 õ 3,06, ʘ ʚ 

ʛʨʫʧʽ ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ ɯʈɯ = 2,99. ʅʝʦʙʭʽʜʥʦ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʚʞʝ ʥʘ ʪʨʝʪʽʡ ʜʝʥʴ ʣʽʢʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʚʠʨʽʚʥʶʚʘʥʥʷʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʊ-ʭʝʣʧʝʨʘʤʠ ʪʘ ʊ-ʩʫʧʨʝʩʦʨʘʤʠ ʜʦ ʨʽʚʥʷ, 

ʷʢʠʡ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʽ, ʽ ʷʢʝ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʜʘʣʽ. ʇʨʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʧʝʨʝʚʘʛʠ ʦʜʥʦʛʦ ʟ ʚʠʜʽʚ ʩʫʧʨʝʩʦʨʽʚ ʡʜʝʪʴʩʷ ʧʨʦ ʟʣʘʛʦʜʞʝʥʫ ʨʦʙʦʪʫ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʣʽʧʦʩʦʤʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʽ ɽʊʉ ʥʽʚʝʣʶʻ 

ʜʠʩʙʘʣʘʥʩ ʚʠʨʦʙʣʝʥʥʷ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ ʘʥʪʠʪʽʣ, ʥʦʨʤʘʣʽʟʫʶʯʠ ʨʦʙʦʪʫ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ ʜʦ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ. 

ɺ ʪʘʙʣ. 3.27 ʧʦʢʘʟʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʤʽʥʽʤʘʣʴʥʠʡ ʚʧʣʠʚ ʧʨʦʚʝʜʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʥʘ 

ʨʦʟʧʦʜʽʣ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʢʦʨʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʜʦ ʪʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ.  ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ 

ɺ-ʣʽʤʬʦʮʠʪʽʚ ʩʢʣʘʣʦ ʣʠʰʝ 1,17% ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 

ʽ ʙʫʣʦ ʦʜʥʘʢʦʚʠʤ ʥʘ ʪʨʝʪʽʡ ʽ ʩʴʦʤʽʡ ʜʦʙʽ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʢʫʚʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ.  

ʊʘʙʣʠʮʷ 3.27  

ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ  ɺ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʢʦʨʽʚ, (%), ʄ Ñ SE; n = 5 

ʇʦʢʘʟʥʠʢʠ 

ʂʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ (ʟʜʦʨʦʚʽ 

ʪʚʘʨʠʥʠ) 

ɼʦʩʣʽʜʥʘ ʛʨʫʧʘ (ʪʚʘʨʠʥʠ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ 

ʤʘʩʪʠʪʦʤ) 

ʜʦ ʚʚʝʜʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ 

3-ʪʷ ʜʦʙʘ 

ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ ʚʽʜ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 

0 58,4Ñ0,61 59,7Ñ0,61 60,4Ñ0,56 60,4Ñ0,53 

3ï5 37,0Ñ0,31 33,8Ñ0,37 34,2Ñ0,41 34,6Ñ0,11 

6ï10 4,6Ñ0,11 6,5Ñ0,11* 5,4Ñ0,11 5,0Ñ0,1 

% 41,6Ñ0,49 40,3Ñ0,54 39,6Ñ0,32 39,6Ñ0,33 

 

ʉʝʨʝʜ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʴʰʘ ʯʘʩʪʢʘ ʥʘʣʝʞʘʣʘ 

ʥʠʟʴʢʦʘʚʽʜʥʠʤ ɽɸʉ-ʈʋʃ (3-5).  ʅʘʡʙʽʣʴʰʝ ʥʘ 3,2% ʚʽʜʭʠʣʝʥʥʷ ʫ ʮʽʡ ʛʨʫʧʽ ʙʫʣʦ 

ʥʘ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ. ɹʽʣʴʰ ʚʘʛʦʤʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ 
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ʩʝʨʝʜʥʴʦʘʚʽʜʥʘ ʩʫʙʧʦʧʫʣʷʮʽʷ ʥʘ ʧʝʨʰʫ  ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ (1,9%, P < 0,05). 

ʅʘʷʚʥʽʩʪʴ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʡ ʩʪʨʝʩ-ʩʠʩʪʝʤʘʤʠ ʥʝ 

ʪʽʣʴʢʠ ʦʙʫʤʦʚʣʶʻ ʾʾ ʦʩʦʙʠʩʪʫ ʫʯʘʩʪʴ ʚ ʨʝʘʢʮʽʷʭ ʥʘ ʰʦʢʦʚʽ ʩʠʪʫʘʮʽʾ, ʷʢʽ 

ʚʠʢʣʠʢʘʶʪʴʩʷ ʽʥʰʠʤʠ ʩʪʨʝʩʦʨʘʤʠ, ʘʣʝ ʡ ʚʠʟʥʘʯʘʻ ʚʘʛʦʤʽʩʪʴ ʩʪʨʝʩʫ ʥʘ 

ʽʤʫʥʦʨʝʘʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ. ɺ ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʷʢ ʥʘʡʙʽʣʴʰ 

ʽʥʬʦʨʤʘʪʠʚʥʽ ʤʘʨʢʝʨʠ, ʥʘʡʯʘʩʪʽʰʝ ʚʠʟʥʘʯʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʪʘ ʣʽʟʦʮʠʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ʪʘʙʣ. 3.28).  

ʊʘʙʣʠʮʷ 3.28 

ʇʦʢʘʟʥʠʢʠ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ 

ʢʦʨʽʚ, ʭ Ñ SE; n = 5 

ʇʦʢʘʟʥʠʢʠ 
ɻʨʫʧʠ 

ʪʚʘʨʠʥ 

ʇʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦ ʚʚʝʜʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ 

3-ʪʷ ʜʦʙʘ ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 

7-ʤʘ ʜʦʙʘ ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 

ɹʘʢʪʝʨʠʮʠʜʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, % 

ʂ 49,0Ñ1,12 

ɼ 39,8Ñ1,04**  48,5Ñ0,98 51,2Ñ1,12ÁÁ 

ʃʽʟʦʮʠʤʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, % 

ʂ 31,0Ñ0,77 

ɼ 24,5Ñ0,86**  28,2Ñ0,92 35,5Ñ0,99*ÁÁÁ 

ʎʠʨʢʫʣʶʶʯʽ ʽʤʫʥʥʽ 

ʢʦʤʧʣʝʢʩʠ, ʤʤʦʣʴ/ʣ 

ʂ 76,2Ñ0,77 

ɼ 84,7Ñ1,13**  75,8Ñ0,91ÁÁ 70,9Ñ1,12*ÁÁÁ 

 

ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ɹɸʉʂ ʜʣʷ ʭʚʦʨʠʭ ʥʘ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʢʦʨʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘ ʧʝʨʰʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʽʜʭʠʣʝʥʥʷ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʩʪʘʥʦʚʠʣʦ 9,2% (P < 0,01). ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʘʢʪʠʚʥʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʙʫʣʦ ʜʝʱʦ ʚʠʱʠʤ ʥʽʞ ʫ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ ʘʣʝ ʟʥʘʯʥʦ, ʥʘ 11,4% (P < 

0,01), ʧʝʨʝʚʠʱʫʚʘʣʦ ʨʽʚʝʥʴ ʚʠʷʚʣʝʥʠʡ ʥʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʊʠʧʦʚʘ ʢʘʨʪʠʥʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʜʣʷ ʜʘʥʠʭ ʣʽʟʦʮʠʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɼʠʥʘʤʽʢʘ 

ʧʦʢʘʟʥʠʢʽʚ ʃɸʉʂ ʩʧʽʚʧʘʜʘʻ ʟ ʦʧʠʩʘʥʦʶ ʚʠʱʝ. ʆʩʦʙʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʧʦʣʷʛʘʣʘ ʣʠʰʝ ʚ ʪʦʤʫ, ʱʦ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʨʽʟʥʠʮʷ ʚ ʧʦʢʘʟʥʠʢʘʭ ʣʽʟʦʮʠʤʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʶ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʢʦʨʽʚ ʥʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʫ 

(11,0%; P < 0,001), ʘʣʝ ʡ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (3,5%; P < 0,05). 

ɺʽʜʦʤʦ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʎɯʂ ʫ ʢʨʦʚʽ ʜʦʧʦʤʘʛʘʻ ʧʦʟʙʫʪʠʩʷ ʘʥʪʠʛʝʥʽʚ, ʷʢʽ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʘʙʦ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʥʴʦʛʦ ʟʦʚʥʽ, ʘ ʧ̔ ʜʚʠʱʝʥʥʷ ʾʭʥʴʦʛʦ 
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ʨʽʚʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʎɯʂ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʝʨʝʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʨʢʫʣʶʶʯʠʭ 

ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʪʘʥʦʚʠʣʦ  11,2% (P < 0,01). 

ɼʘʣʽ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʎɯʂ. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʘʣʠ ʨʽʟʥʠʮʶ ʤʽʞ ʧʝʨʰʦʶ ʜʦʙʦʶ ʥʘ 19,5% ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʨʽʚʥʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʽ 7,47% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʧʨʠ P < 0,05.   

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʢʦʨʽʚ  ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʘʤʠ 

ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʧʨʦʬʽʣʶ ʢʨʦʚʽ, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʽʚ ʧʝʨʦʢʩʠʜʥʦʛʦ 

ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ, ʧʦʢʘʟʥʠʢʽʚ ʦʢʠʩʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ ʪʘ,  ʟʘʛʘʣʦʤ, ʟʥʠʞʫʻ 

ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʫ ʨʝʘʢʪʠʚʥʽʩʪʴ  ʦʨʛʘʥʽʟʤʫ. 

ɺʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʝ ʚʚʝʜʝʥʥʷ ʪʚʘʨʠʥʘʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʩʧʨʠʷʣʦ ʩʪʽʡʢʦʤʫ ʟʥʠʞʝʥʥʶ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʢʠʩʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʝʥʥʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

ʉʪʨʦʷʥʦʚʩʴʢʘ, ʃ. (2024). ɹʽʦʭʽʤʽʯʥʠʡ ʧʨʦʬʽʣʴ ʢʨʦʚʽ ʫ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ 

ʢʦʨʽʚ ʟʘ ʜʽʾ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. ʇʦʜʽʣʴʩʴʢʠʡ ʚʽʩʥʠʢ: ʩʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ, ʪʝʭʥʽʢʘ, ʝʢʦʥʦʤʽʢʘ.  ɺʝʪʝʨʠʥʘʨʥʽ ʥʘʫʢʠ. 1(42), 160ï165. https:// 

doi.org/10.37406/2706-9052-2024-1.25.  

 

3.5. ɿʚ'ʷʟʦʢ ʤʽʞ ʘʣʝʣʷʤʠ ʛʝʥʘ BoLA-DRB3 ʪʘ ʢʽʣʴʢʽʩʪʶ ʩʦʤʘʪʠʯʥʠʭ 

ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʢʦʨʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ 

 

ʉʦʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʧʦʩʪʽʡʥʦ ʧʨʠʩʫʪʥʽ ʚ ʤʦʣʦʮʽ, ʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʚʢʘʟʫʻ ʥʘ 

ʧʦʨʫʰʝʥʥʷ ʩʝʢʨʝʮʽʾ ʤʦʣʦʢʘ ʘʙʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʤôʷ. ʂʦʨʦʚôʷʯʝ ʤʦʣʦʢʦ ʽʟ 

ʟʜʦʨʦʚʦʾ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʤʘʻ ʨʝʛʫʣʷʨʥʠʡ ʨʽʚʝʥʴ ʂʉʂ 100 ï 150 ʪʠʩ. ʢʣ./ʤʣ. ɺʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʝʢʨʝʪʦʨʥʽ ʧʦʨʫʰʝʥʥʷ ʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɿʥʘʯʝʥʥʷ ʂʉʂ 

ʧʦʥʘʜ 500000 ʢʣ./ʩʤ3 ʚʢʘʟʫʻ ʥʘ ʽʥʬʽʢʫʚʘʥʥʷ ʚʠʤôʷ ʽʥʬʝʢʮʽʡʥʠʤ ʘʛʝʥʪʦʤ ʽ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʧʘʣʝʥʥʷ ʚ ʦʜʥʽʡ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʯʚʝʨʪʷʭ 

ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ [202].  
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ɻʝʥʝʪʠʯʥʘ ʤʽʥʣʠʚʽʩʪʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ʜʦʙʨʝ ʚʩʪʘʥʦʚʣʝʥʘ ʫ 

ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ. ɹʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʧʦʣʽʛʝʥʥʠʭ ʚʘʨʽʘʮʽʷʭ 

ʦʟʥʘʢʠ ʰʣʷʭʦʤ ʦʮʽʥʢʠ ʩʧʘʜʢʦʚʦʩʪʽ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʬʝʥʦʪʠʧʦʚʠʤʠ 

ʦʟʥʘʢʘʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʤʘʩʪʠʪʦʤ, ʪʘʢʠʤʠ ʷʢ ʢʽʣʴʢʽʩʪʴ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʽ 

ʢʣʽʥʽʯʥʽ ʚʠʧʘʜʢʠ [211]. 

ʉʝʨʝʜ ʛʝʥʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʭʚʦʨʦʙʘʤʠ ɺʈʍ, ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʛʝʥ 

BoLA-DRB3 ʯʝʨʝʟ ʡʦʛʦ ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʚ ʽʤʫʥʥʽʡ ʩʠʩʪʝʤʽ. ʁʦʛʦ ʧʨʦʜʫʢʪʠ ʙʝʨʫʪʴ 

ʧʨʷʤʫ ʫʯʘʩʪʴ ʫ ʟʚôʷʟʫʚʘʥʥʽ ʯʫʞʦʨʽʜʥʠʭ ʘʥʪʠʛʝʥʽʚ ʽ ʦʙʫʤʦʚʣʶʶʪʴ ʩʧʝʮʠʬʽʯʥʽʩʪʴ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɺʽʥ ʢʦʜʫʻ ɓ-ʣʘʥʮʶʛ ʤʦʣʝʢʫʣ ʢʣʘʩʫ II ɻʂɻ, ʷʢʠʡ ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʘʥʪʠʛʝʥʫ ʥʘ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥʘʭ. ʂʨʽʤ ʪʦʛʦ, BoLA-

DRB3 ʻ ʥʘʡʙʽʣʴʰ ʧʦʣʽʤʦʨʬʥʠʤ ʛʝʥʦʤ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ 

ɺʈʍ, ʱʦ ʜʦʧʫʩʢʘʻ ʧʦʰʫʢ ʤʘʨʢʝʨʽʚ (ʘʣʝʣʽʚ DRB3.2) ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʤʘʩʪʠʪʦʤ  

[99, 153, 218, 235, 237]. 

ɺ ʨʷʜʽ ʥʘʰʠʭ ʨʦʙʽʪ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠʢʠ, ʝʣʝʤʝʥʪʠ ʷʢʠʭ ʤʦʞʫʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʧʨʦʛʨʘʤʘʭ ʩʝʣʝʢʮʽʾ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʥʷ ʩʪʘʜ ʚʽʜ ʙʫʜʴ-ʷʢʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʤʘʶʪʴ ʛʝʥʝʪʠʯʥʦ-ʦʙʫʤʦʚʣʝʥʠʡ ʟʚôʷʟʦʢ ʟ ɻʂɻ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ 

ʘʩʦʮʽʘʮʽʡ ʤʽʞ BoLA-ʘʣʝʣʷʤʠ ʪʘ ʧʝʚʥʦʶ ʦʟʥʘʢʦʶ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʩʠʣʫ 

ʟʚ'ʷʟʢʫ ʪʘ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʤʽʞ ʯʘʩʪʦʪʘʤʠ ʥʦʩʽʾʚ ʛʝʥʘ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʛʨʫʧʘʭ ʪʚʘʨʠʥ [45, 237].  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʚ ʊʆɺ ʅɺɸ çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè. ɼʣʷ ʚʠʷʚʣʝʥʥʷ 

ʤʘʨʢʝʨʥʠʭ ʘʣʝʣʽʚ ʛʝʥʘ BoLA-DRB3 ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʩʦʢʠʤ ʽ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʢʦʨʽʚ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʜʚʽ ʛʨʫʧʠ ʪʚʘʨʠʥ. ʋ ʧʝʨʰʫ 

ʛʨʫʧʫ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 26 ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ ʟ ʂʉʂ Ò 200000 ʟ ʩʝʨʝʜʥʽʤ 

ʧʦʢʘʟʥʠʢʦʤ ʯʠʩʝʣʴʥʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ 142857 ʢʣ./ʩʤ3. ʋ ʜʨʫʛʫ ʛʨʫʧʫ 

ʟʘʣʫʯʝʥʦ 60 ʛʦʣʽʚ ʟ ʂʉʂ Ó 500000 ʢʣ./ʩʤ3, ʫ ʷʢʠʭ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʜʽʘʛʥʦʟ 

ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʟ ʩʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʦʤ ʯʠʩʝʣʴʥʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ 1062 

ʪʠʩ. ʢʣ./ʩʤ3.  ɼʘʣʽ ʬʦʨʤʫʚʘʣʘʩʷ ʟʘʛʘʣʴʥʘ ʚʠʙʽʨʢʘ ʟ 86 ʢʦʨʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʧʦʰʫʢʫ ʤʘʨʢʝʨʽʚ. ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʇʃʈ-ʇɼʈʌ ʚʠʟʥʘʯʘʚʩʷ ʘʣʝʣʴʥʠʡ 

ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ BoLA-DRB3, ʜʣʷ ʯʦʛʦ ʫ ʚʩʽʭ ʢʦʨʽʚ ʚʽʜʙʠʨʘʣʠʩʷ ʟʨʘʟʢʠ ʢʨʦʚʽ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ 

(ʪʘʙʣ.3.29). ɿʘ ʜʘʥʠʤʠ ʪʠʧʫʚʘʥʥʷ ʫ ʟʘʛʘʣʴʥʽʡ ʚʠʙʽʨʮʽ ʟʥʘʡʜʝʥʦ 20 ʘʣʝʣʽʚ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʙʫʚ ʘʣʝʣʴ BoLA-DRB3.2*24 ʟ ʯʘʩʪʦʪʦʶ ʚʠʷʚʣʝʥʥʷ ʫ 
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19,3% ʆʢʨʽʤ ʥʴʦʛʦ ʱʝ ʩʽʤ ʘʣʝʣʽʚ ʤʘʣʠ ʯʘʩʪʦʪʫ ʧʨʦʷʚʫ ʧʦʥʘʜ 5%: *22 ï 9,66%; 

*16 ï  7,95%; *07 ʽ *28 ʧʦ 7,39%; *10 ï 6,82%; *23 ï 5,68% ʽ *08 ï 5,11%. ʋ 

ʚʠʙʽʨʮʽ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʚʠʷʚʣʝʥʦ ʧôʷʪʴ ʚʘʨʽʘʥʪʽʚ 

ʟ P(ɸ) Ó 5%: *03, *07, *16, *24 ʽ *28, ʘ ʫ ʚʠʙʽʨʮʽ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʂʉʂ ʤʘʣʠ 

ʘʥʘʣʦʛʽʯʥʽ ʚʘʨʽʘʥʪʠ, ʱʦ ʡ ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʛʨʫʧʠ ʢʦʨʽʚ.  

ʊʘʙʣʠʮʷ 3.29 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʷʚʣʝʥʥʷ ʘʣʝʣʽʚ BoLA-DRB3 ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʂʉʂ 
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ʊʝʩʪ ɢ2min ʥʘ ʦʙʤʝʞʝʥʠʡ ʨʦʟʤʽʨ ʚʠʙʽʨʢʠ 
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(a+b)(a+c) 

N 

(a+b)(a+c) 

N 

(a+b)(a+c) 

N 

(a+b)(a+c) 

N 

*01 0,017 0,018 0,017 0,003 0,783 2,05 0,99 58,0 27,0 

*03 0,046 0,054 0,042 0,131 0,758 5,45 2,73 54,5 25,5 

*04 0,023 0,036 0,017 0,639 -2,23 2,73 1,27 57,3 26,7 

*07 0,074 0,089 0,067 0,31 0,708 8,86 4,58 51,1 23,9 

*08 0,051 0,036 0,058 0,426 1,72 6,14 3,38 53,9 25,1 

*10 0,068 0,036 0,083 1,47 2,6 8,18 4,91 51,8 24,2 

*12 0,017 0,036 0,008 1,74 -4,54 2,05 0,92 58,0 27,0 

*13 0,034 0,036 0,033 0,007 0,929 4,09 2,05 55,9 26,1 

*15 0,017 0,018 0,017 0,003 0,783 2,05 0,99 58,0 27,0 

*16 0,08 0,071 0,083 0,081 1,2 9,55 5,41 50,5 23,5 

*21 0,017 0,036 0,008 1,74 -3,74 2,05 0,92 58,0 27,0 

*22 0,097 0,018 0,133 6,53* 9,82 11,6 8,31 48,4 22,6 

*23 0,057 0,036 0,067 0,726 1,72 6,82 3,86 53,2 24,8 

*24 0,193 0,268 0,158 3,86* -2,49 23,2 12,4 36,8 17,2 

*26 0,028 0,018 0,033 0,341 1,93 3,41 1,76 56,6 26,4 

*28 0,074 0,089 0,067 0,31 0,71 8,86 4,58 51,1 23,9 

*32 0,028 0,018 0,033 0,34 1,46 3,41 1,76 56,6 26,4 

*36 0,023 0,018 0,025 0,09 1,42 2,73 1,36 57,3 26,7 

*37 0,028 0,036 0,025 0,164 0,684 3,41 1,65 56,6 26,4 

*48 0,028 0,036 0,025 0,164 0,645 3,41 1,65 56,6 26,4 

ʇʨʠʤʽʪʢʘ. * p Ó 0,95 

 

ɿʘ ʚʝʣʠʯʠʥʦʶ ʚʽʜʥʦʩʥʦʛʦ ʨʠʟʠʢʫ ʘʩʦʮʽʘʮʽʾ ʤʘʣʠ 6 ʘʣʝʣʽʚ. ʏʦʪʠʨʠ ʟ ʥʠʭ 
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ʚʢʘʟʫʶʪʴ ʥʘ ʟʚôʷʟʦʢ ʟ ʥʠʟʴʢʠʤ ʂʉʂ (*04, *12, *21 ʽ *24, *48) ʽ ʜʚʘ ï ʟ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ (*10 ʽ *22).  

ɿʘ ʚʝʣʠʯʠʥʦʶ RR ʩʝʨʝʜ ʘʩʦʮʽʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʣʠʰʝ ʜʚʘ ʘʣʝʣʷ ʛʝʥʘ BoLA-

DRB3*22 ʽ 24* ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʟʥʘʯʠʤʠʡ ʟʚôʷʟʦʢ  ʚ ʩʠʩʪʝʤʽ çʘʣʝʣʽ BoLA-DRB3.2 

ï ʂʉʂè, ʷʢʠʡ ʧʽʜʪʚʝʨʜʞʫʚʘʚʩʷ  ʢʨʠʪʝʨʽʻʤ ɢ2. ʎʽ ʘʣʝʣʽ ʪʘʢʦʞ ʚʠʪʨʠʤʫʶʪʴ ʧʝʨʝʚʽʨʢʫ 

ʥʘ ʦʙʤʝʞʝʥʠʡ ʨʦʟʤʽʨ ʚʠʙʽʨʢʠ (ʟʘ ʪʝʩʪʦʤ ɢ2min), ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʾʭ ʫ ʷʢʦʩʪʽ ɼʅʂ-ʤʘʨʢʝʨʽʚ. ʉʝʨʝʜ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ ʥʝ ʙʫʣʦ ʘʣʝʣʽʚ, ʷʢ ̔ʚʠʪʨʠʤʫʶʪʴ 

ʧʝʨʝʚʽʨʢʫ ʟʘ ʚʢʘʟʘʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ, ʢʨʽʤ ʯʘʩʪʦʪʠ ʚʠʷʚʣʝʥʥʷ ʧʦʥʘʜ 5%. 

ʆʪʞʝ, ʫ ʧʨʦʚʝʜʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʷʚʣʝʥʦ ʜʚʘ ʘʣʝʣʷ ʛʝʥʘ BoLA-DRB3 ʟ 

ʥʘʩʪʫʧʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

ï ʚʘʛʦʤʘ ʘʩʦʮʽʘʮʽʷ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ: ʟʘʛʘʣʴʥʘ ʚʠʙʽʨʢʘ 

ʘʣʝʣʴ BoLA-DRB3*24: P(ɸ) = 0,193; P Ò 0,05; ʯʘʩʪʦʪʘ ʫ ʚʠʙʽʨʮʽ ʟ ʥʠʟʴʢʠʤ ʂʉʂ 

ï 0,268, ʫ ʚʠʙʽʨʮʽ ʟ ʚʠʩʦʢʠʤ ʂʉʂ ï 0,158; 

ï ʚʘʛʦʤʘ ʘʩʦʮʽʘʮʽʷ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ: ʟʘʛʘʣʴʥʘ ʚʠʙʽʨʢʘ 

ʘʣʝʣʴ BoLA-DRB3*22: P(ɸ) = 0,097; P Ò 0,05; ʯʘʩʪʦʪʘ ʫ ʚʠʙʽʨʮʽ ʟ ʥʠʟʴʢʠʤ ʂʉʂ 

ï 0,018, ʫ ʚʠʙʽʨʮʽ ʟ ʚʠʩʦʢʠʤ ʂʉʂ ï 0,133. 

ʋ ʢʦʨʽʚ ʧʝʨʰʦʾ ʛʨʫʧʠ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʢʦʨʽʚ, ʷʢʽ ʤʘʣʠ 

ʘʣʝʣʴ *24  ʩʢʣʘʚ 129231 ʢʣ./ʩʤ3, ʱʦ ʥʘ 10,5% ʤʝʥʰʝ ʥʽʞ ʜʣʷ ʚʠʙʽʨʢʠ ʟ ʥʠʟʴʢʠʤ 

ʂʉʂ, ʚ ʮʽʣʦʤʫ. ʋ ʢʦʨʽʚ ʜʨʫʛʦʾ ʛʨʫʧʠ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʢʦʨʽʚ, 

ʷʢʽ ʤʘʣʠ ʘʣʝʣʴ *22 ʩʢʣʘʚ 1295 ʪʠʩ. ʢʣ./ʩʤ3, ʱʦ 12,5% ʙʽʣʴʰʝ ʥʽʞ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʙʽʨʢʠ ʟ ʚʠʩʦʢʠʤ ʂʉʂ. 

ʆʪʞʝ, ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʜʚʦʤʘ ʘʣʝʣʷʤʠ ʛʝʥʘ 

BoLA-DRB3 ʪʘ ʥʠʟʴʢʠʤ ʽ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʛʝʥʝʪʠʯʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʘʣʝʣʷʤʠ ʪʘ ʤʘʩʪʠʪʘʤʠ, ʪʦʤʫ ʱʦ 

ʂʉʂ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʚʠʤôʷ. ɿʚʘʞʘʶʯʠ ʥʘ  ʮʝ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʷʚʣʝʥʽ ʘʩʦʮʽʘʮʽʾ. 

 ɸʣʝʣʴ BoLA-DRB3.2*24, ʷʢʠʡ ʤʘʻ ʪʽʩʥʠʡ ʛʝʥʝʪʠʯʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʥʠʟʴʢʠʤ 

ʚʤʽʩʪʦʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʢʦʨʽʚ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ 

ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʜʽʡʥʦʛʦ ʩʪʘʜʘ ʢʦʨʽʚ ʩʪʽʡʢʠʭ ʜʦ 

ʟʘʭʚʦʨʶʚʘʥʴ ʚʠʤôʷ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʜʦʙʽʨ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚ ʛʝʥʦʪʠʧʽ ʙʫʛʘʾʚ ʽ ʪʝʣʠʯʦʢ ʚʠʷʚʣʝʥʦʛʦ ʘʣʝʣʷ. 

ɸʣʝʣʴ BoLA-DRB3.2*22, ʜʣʷ ʷʢʦʛʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚʘʛʦʤʫ ʘʩʦʮʽʘʮʽʶ ʟ 
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ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʢʦʨʽʚ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ 

ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. ʂʦʨʦʚʘ ʟ ʪʘʢʠʤ ʘʣʝʣʝʤ ʚ ʛʝʥʦʪʠʧʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ 

ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʩʫʙʢʣʽʥʽʯʥʫ ʬʦʨʤʫ 

ʤʘʩʪʠʪʫ. ʊʦʤʫ ʾʾ ʫʪʨʠʤʘʥʥʷ ʪʘ ʚʝʪʝʨʠʥʘʨʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʫ ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ 

ʦʥʪʦʛʝʥʝʟʽ ʚʠʤʘʛʘʶʪʴ ʧʽʜʚʠʱʝʥʦʾ ʫʚʘʛʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ. ʋ 

ʚʠʧʘʜʢʫ ʥʠʟʴʢʦʾ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘʢʘ ʢʦʨʦʚʘ ʤʦʞʝ ʚʠʙʨʘʢʦʚʫʚʘʪʠʩʷ ʟ 

ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

Suprovych, T.M., Suprovych, M.P., Mokhnachova, N.B., Biriukova, O.D., 

Strojanovska, L .V., & Chepurna, V.A. (2021). Genetic variability and biodiversity 

of Gray Ukrainian cattle by BoLA-DRB3 gene. Regulatory Mechanisms in 

Biosystems. 12(1), 33ï41. https://doi.org/10.15421/022106. 

ʉʪʨʦʷʥʦʚʩʴʢʘ, ʃ., & ʉʫʧʨʦʚʠʯ, ʊ. (2022). ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ 

ʩʦʤʘʪʠʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʤʦʣʦʢʘ ʽ ɼʅʂ-ʤʘʨʢʝʨʘʤʠ ʫ ʢʦʨʽʚ. ɸʛʨʘʨʥʠʡ ʚʽʩʥʠʢ 

ʇʨʠʯʦʨʥʦʤʦʨôʷ, 102ï103, 111ï117. https://doi.org/10.37000/abbsl.2022.102.19. 

ʉʪʨʦʷʥʦʚʩʴʢʘ ʃ.ɺ., ʉʫʧʨʦʚʠʯ ʊ.ʄ., ʉʫʧʨʦʚʠʯ ʄ.ʇ., ɼʘʥʯʫʢ ʆ.ɺ. ʉʧʦʩʽʙ 

ʚʠʷʚʣʝʥʥʷ ʩʪʽʡʢʦʩʪʽ/ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʫ ʨʘʥʥʴʦʤʫ 

ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʦʥʪʦʛʝʥʝʟʽ : ʧʘʪ. ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 151429 ʋʢʨʘʾʥʘ : ʟʘʷʚʣ. 

31.01.2022; ʦʧʫʙʣ. 20.07.2022. ɹʶʣ. ˉ29. 

 

3.6. ʊʝʨʘʧʝʚʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʫ ʬʦʨʤʽ 

ʣʽʧʦʩʦʤʘʣʴʥʦʾ ʝʤʫʣʴʩʽʾ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʢʦʨʦʚʘʤ ʭʚʦʨʠʤ ʥʘ 

ʢʘʪʘʨʘʣʴʥʠʡ ʽ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʽ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʫ ʢʦʨʽʚ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʯʘʩʥʦ ʧʦʩʪʘʚʣʝʥʦʛʦ ʜʽʘʛʥʦʟʫ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʙʫʜʥʠʢʽʚ ʽʥʬʝʢʮʽʾ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ  ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʪʘ ʧʨʦʪʠʤʘʩʪʠʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ.  

ʄʘʻ ʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʝ ʣʽʢʫʚʘʥʥʷ ʪʚʘʨʠʥʠ ʟ  ʤʦʞʣʠʚʽʩʪʶ ʟʫʧʠʥʠʪʠ ʟʘʧʘʣʝʥʥʷ 

ʦʜʥʽʻʾ ʯʚʝʨʪʽ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʥʘʣʝʞʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ 

ʪʚʘʨʠʥʦʶ, ʦʩʢʽʣʴʢʠ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʢʦʨʽʚ ʧʽʩʣʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʽʜʥʦʚʣʶʻʪʴʩʷ 

ʧʦʩʪʫʧʦʚʦ. ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʚʝʜʝʥʦʛʦ  ʣʽʢʫʚʘʥʥʷ ʻ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʚʘʨʠʥʠ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʫ ʤʦʣʦʮʽ ʟʘʣʠʰʢʽʚ 
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ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʊʝʨʘʧʝʚʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ 

ʢʘʪʘʨʘʣʴʥʦ ʾʬʦʨʤʠ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʥʘʤʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʥʘ 10  ʪʚʘʨʠʥʘʭ ʫ 

ʬʝʨʤʝʨʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ çʇʦʜʽʣʴʩʴʢʘ ʤʘʨʢʘè ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ʪʘ ʊʆɺ ʅɺɸ çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè ʐʝʧʝʪʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʤʝʣʴʥʠʮʴʢʦʾ 

ʦʙʣʘʩʪʽ. ʃʽʢʫʚʘʥʥʷ ʢʦʨʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʧʦʩʦʤʘʣʴʥʦʾ  ʝʤʫʣʴʩʽʾ ʥʘ 

ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʜʦʟʦʶ 0,04 ʤʣ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥʠ  (ʟ ʚʤʽʩʪʦʤ ɽʊʉ 

1,25%) ʪʨʠʯʽ ʟ ʽʥʪʝʨʚʘʣʦʤ 24 ʛʦʜʠʥʠ. ʍʚʦʨʠʤ ʪʚʘʨʠʥʘʤ ʟʤʽʥʠʣʠ ʨʘʮʽʦʥ ʛʦʜʽʚʣʽ ï 

ʧʨʦʚʝʣʠ ʦʙʤʝʞʝʥʥʷ ʚʠʧʦʶʚʘʥʥʷ ʚʦʜʠ, ʦʙʤʝʞʠʣʠ ʢʦʥʮʝʥʪʨʦʚʘʥʽ ʢʦʨʤʘ, ʚ ʨʘʮʽʦʥ 

ʚʢʣʶʯʠʣʠ ʩʽʥʦ  ʟ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʠʭ ʪʨʘʚ. ʊʘʢʦʞ, ʢʦʨʦʚʠ ʙʫʣʠ ʧʝʨʝʚʝʜʝʥʽ  ʥʘ ʨʫʯʥʝ 

ʜʦʾʥʥʷ, ʪʚʘʨʠʥʘʤ ʧʨʦʚʦʜʠʣʠ ʤʘʩʘʞ ʚʠʤôʷ ʟʚʝʨʭʫ ʜʦʥʠʟʫ. ɿʘ 5- 10 ʭʚʠʣʠʥ ʜʦ 

ʜʦʾʥʥʷ ʚʚʦʜʠʣʠ 50 ʆɼ ʜʽʾ ʦʢʩʠʪʦʮʠʥʫ ʚ/ʤ. 

ʃʽʢʫʚʘʥʥʷ ʪʚʘʨʠʥ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 10 

ʢʦʨʦʚʘʭ ʫ ʊʆɺ ʅɺɸ çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè ʐʝʧʝʪʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʤʝʣʴʥʠʮʴʢʦʾ 

ʦʙʣʘʩʪʽ (ʪʘʙʣ. 3.30). 

ʊʘʙʣʠʮʷ 3.30 

ʊʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ɽʊʉ 

ɻʨʫʧʠ ʪʚʘʨʠʥ 
ʂ̔ ʣʴʢʽʩʪʴ, 

ʛʦʣ. 

ʆʜʫʞʘʣʦ 
ʈʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ 

ʛʦʣʽʚ % 

ʂʦʨʦʚʠ ʟ 

ʢʘʪʘʨʘʣʴʥʦʶ 

ʬʦʨʤʦʶ 

ʤʘʩʪʠʪʫ (ɼ
1. )

 

10 9 90 

ʇʨʦʪʷʛʦʤ 3-5 ʜʽʙ ʟʘʛʘʣʴʥʠʡ ʢʣʽʥʽʯʥʠʡ 

ʩʪʘʥ ʥʦʨʤʘʣʽʟʫʚʘʚʩʷ, ʥʘʙʨʷʢʣʽ ʯʘʩʪʢʠ 

ʚʠʤôʷ ʟʤʝʥʰʫʚʘʣʠʩʷ ʚ ʨʦʟʤʽʨʘʭ, ʘ 

ʫʱʽʣʴʥʝʥʥʷ, ʥʘʙʨʷʢʣʽʩʪʴ ʽ ʙʦʣʶʯʽʩʪʴ 

ʟʥʠʢʘʣʠ. 

ʂʦʨʦʚʠ ʟ 

ʩʫʙʢʣʽʥʽʯʥʠʤ 

ʤʘʩʪʠʪʦʤ (ɼ
2)

 
10 10 100 

ʊʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʯʝʨʝʟ 48 ʛʦʜ. 

ʂʉʂ < 200 000 /ʩʤ3 

 

ʃʠʰʝ ʪʨʴʦʭ ʽʥ'ʻʢʮʽʡ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ ʚʠʩʪʘʯʠʣʦ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʷ ʪʚʘʨʠʥ ʟ ʢʘʪʘʨʘʣʴʥʠʤ 

ʤʘʩʪʠʪʦʤ. ɺʘʛʦʤʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʥʘʩʪʫʧʘʚ ʯʝʨʝʟ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 3 ï 5 

ʜʦʙʫ  ʽ ʩʪʘʥʦʚʠʚ 90%. ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʢʦʨʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ ʜʦʩʪʘʪʥʴʦ 

ʙʫʣʦ ʥʝ ʙʽʣʴʰʝ ʜʚʦʭ ʽʥôʻʢʮʽʡ. ʊʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʥʘʩʪʫʧʘʚ ʯʝʨʝʟ 24-48 ʛʦʜʠʥ 

ʽ ʩʪʘʥʦʚʠʚ 100%. ʂ̔ ʣʴʢʽʩʪʴ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʚʽʜ ʢʦʨʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ 

ʤʘʩʪʠʪʦʤ ʟʥʠʞʫʚʘʣʘʩʷ ʜʦ ʥʦʨʤʠ ʥʘ 2 ï 3 ʜʦʙʫ (ʚ ʩʝʨʝʜʥʴʦʤʫ 200 ʪʠʩ. ʢʣ./ʩʤį). 
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ʈʆɿɼɯʃ 4 

 

ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʔ 

 

ɿʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʯʠʥʠʪʴ ʟʥʘʯʥʠʡ ʪʠʩʢ ʥʘ ʧʨʦʜʦʚʦʣʴʯʽ 

ʩʠʩʪʝʤʠ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʪʘ 

ʧʦʣʝʛʰʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʘʜʝʢʚʘʪʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ʋ ʚʠʨʽʰʝʥʥʽ ʜʘʥʦʾ  ʧʨʦʙʣʝʤʠ 

ʚʠʥʷʪʢʦʚʦ ʚʘʞʣʠʚʦʶ ʻ ʨʦʣʴ ʤʦʣʦʯʥʦʾ ʛʘʣʫʟʽ. ʄʦʣʦʯʥʠʡ ʙʽʣʦʢ ʤʘʻ ʥʝ ʪʽʣʴʢʠ 

ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʫ ʧʦʢʨʘʱʝʥʥ ̔ʭʘʨʯʫʚʘʥʥʷ ʚ ʛʣʦʙʘʣʴʥʦʤʫ ʚʠʤʽʨʽ, ʘʣʝ ʡ ʩʧʨʠʷʻ 

ʟʤʽʮʥʝʥʥ ʁ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ. ʋ 2030 ʨ. ʤʦʣʦʯʥʘ ʛʘʣʫʟʴ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʨʦʜʫʢʮʽʻʶ 8,6 ʤʣʨʜ ʦʩʽʙ ʥʘʩʝʣʝʥʥʷ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʧʦʪʦʯʥʽ ʪʝʥʜʝʥʮʽʾ ʟʨʦʩʪʘʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʧʨʦʜʦʚʞʘʪʴʩʷ, ʭʦʯʘ ʽ ʟ ʤʦʞʣʠʚʠʤ ʫʧʦʚʽʣʴʥʝʥʥʷʤ. ʎʝ 

ʧʦʚ'ʷʟʘʥʦ ʟʽ ʩʢʦʨʦʯʝʥʥʷʤ ʧʦʛʦʣʽʚ'ʷ ʤʦʣʦʯʥʠʭ ʪʚʘʨʠʥ, ʨʦʟʰʠʨʝʥʥʷʤ ʤʽʞʥʘʨʦʜʥʦʾ 

ʪʦʨʛʽʚʣʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʩʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ. ʇʨʠ ʮʴʦʤʫ, ʜʝʬʽʮʠʪ ʤʦʣʦʢʘ  

ʟʘʣʠʰʘʪʠʤʝʪʴʩʷ ʡ ʥʘʜʘʣʽ. ʋ ʧʨʦʛʥʦʟʽ ʜʦ 2050 ʨʦʢʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʧʦʪʨʝʙʘ ʫ 

ʧʨʦʜʫʢʪʘʭ, ʷʢʽ ʤʽʩʪʷʪʴ ʪʚʘʨʠʥʥʠʡ ʙʽʣʦʢ, ʧʦʜʚʦʾʪʴʩʷ ʚʽʜʥʦʩʥʦ ʟ ʩʫʯʘʩʥʠʤ ʨʽʚʥʝʤ 

ʩʧʦʞʠʚʘʥʥʷ [11, 22, 233]. 

ɺ ʋʢʨʘʾʥʽ, ʷʢʘ ʚʠʨʦʙʠʣʘ ʚ 2020 ʨ. 9,3 ʤʣʥ ʪʦʥ ʤʦʣʦʢʘ ʪʘ ʧʦʩʽʣʘ 18 ʤʽʩʮʝ ʟ 

1% ʩʚʽʪʦʚʦʛʦ ʦʙʩʷʛʫ, ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 30 ʨʦʢʽʚ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʦ ʟʤʝʥʰʫʻʪʴʩʷ 

[22]. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ɺʈʍ ʩʪʘʥʦʤ ʥʘ 1 ʞʦʚʪʥʷ 2024 ʨʦʢʫ ʩʪʘʥʦʚʠʣʘ 2294,4 ʪʠʩ. 

ʛʦʣʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ 1242,7 ʪʠʩ. ʢʦʨʽʚ. ɺ ʧʨʦʤʠʩʣʦʚʦʤʫ ʩʝʢʪʦʨʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

922,9 ʪʠʩ. ʛʦʣʽʚ ɺʈʍ (ʙʣʠʟʴʢʦ 40%), ʟ ʷʢʠʭ 375,9 ʪʠʩ. ʢʦʨʦʚʠ (https://avm-

ua.org/uk/post/v-ukraini-trivae-skorocenna-pogoliva-vrh). 

ʇʝʨʝʜ ʚʠʢʦʥʘʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʨʦʙʦʪʠ ʧʨʦʚʝʜʝʥʦ 

ʤʦʥʽʪʦʨʠʥʛʦʚʫ ʦʮʽʥʢʫ ʧʦʰʠʨʝʥʥʷ ʤʘʩʪʠʪʽʚ ʢʦʨʽʚ ʫ ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ [46]. 

ɺʠʢʦʥʘʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʨʽʚʝʥʴ ʩʫʙʢʣʽʥʽʯʥʠʭ ʤʘʩʪʠʪʽʚ ʚ ʪʦʚʘʨʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʫ 2023 ʨʦʮʽ ʩʢʣʘʚ 28,9%. ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ 

ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2021 ʨʦʢʦʤ ʥʘ 2,8%. 

ɺʽʜʥʦʩʥʦ ʨʝʛʽʦʥʽʚ, ʜʝ ʧʨʦʚʦʜʠʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ ʽʥʰʫ ʜʠʥʘʤʽʢʫ. ʊʘʢ ʫ 

ʂʘʤᾷʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ (ʇʽʚʜʝʥʥʠʡ ʨʝʛʽʦʥ), ʚ ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʘʥʝ ʌɻ 

çʇʦʜʽʣʴʩʴʢʘ ʤʘʨʢʘè ʫ 2023 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ 

ʤʘʩʪʠʪʘʤʠ, ʷʢʝ ʩʢʣʘʣʦ 6,5% ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʢʫ. ʋ ʐʝʧʝʪʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ 
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(ʇʽʚʥʽʯʥʠʡ ʨʝʛʽʦʥ), ʜʝ ʙʘʟʫʶʪʴʩʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ ʽ ʬʝʨʤʠ ʊʆɺ ʅɺɸ 

çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè ʚʠʷʚʣʝʥʦ ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 13,3%, ʭʦʯʘ ʫ 

2022 ʨʦʮʽ ʚʽʜʤʽʯʘʣʦʩʷ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʧʘʪʦʣʦʛʽʾ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ, ʷʢʝ ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟ 2021 ʨʦʢʦʤ ʩʷʛʥʫʣʦ 6,5%. ɺʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦ ʦʙʣʘʩʪʽ ʦʙʠʜʚʘ 

ʨʝʛʽʦʥʠ ʙʣʘʛʦʧʦʣʫʯʥʽ ʱʦʜʦ ʧʦʰʠʨʝʥʥʷ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʉʭʦʞʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʨʠʚʝʜʝʥʦ ʚ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʜʝ ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʥʘ ʤʦʣʦʯʥʠʭ ʬʝʨʤʘʭ 

ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʣʘʢʪʘʮʽʾ ʫ 

29,4% ʢʦʨʽʚ, ʘ ʢʣʽʥʽʯʥʘ ʬʦʨʤʘ ʚʠʷʚʣʷʻʪʴʩʷ ʫ 4,6 ʨʘʟʽʚ ʤʝʥʰʝ (P < 0,05) [6, 38]. 

ɸʥʘʣʽʟ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʢʦʨʽʚ ʥʘ ʤʘʩʪʠʪ ʚ ʜʦʩʣʽʜʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʧʦʢʘʟʘʚ, ʱʦ 

ʫ ʊʆɺ ʅɺɸ çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè ʟʘ ʦʩʪʘʥʥʽ ʪʨʠ ʨʦʢʠ ʯʘʩʪʢʘ ʢʦʨʽʚ ʟ  ʩʫʙʢʣʽʥʽʯʥʦʶ 

ʬʦʨʤʦʶ ʟʥʘʭʦʜʠʣʘʩʷ ʥʘ ʨʽʚʥʽ 14,4 ï 14,6%, ʘ ʢʣʽʥʽʯʥʽ ʚʠʧʘʜʢʠ  ʤʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʟ 1,8 ʜʦ 3,7%.  ʆʙʠʜʚʘ ʧʦʢʘʟʥʠʢʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ 

ʜʣʷ ʇʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ. ʋ ʌɻ çʇʦʜʽʣʴʩʴʢʘ ʤʘʨʢʘè ʧʦʟʠʪʠʚʥʘ ʪʝʥʜʝʥʮʽʷ ʟʤʝʥʰʝʥʥʷ 

ʤʘʩʪʠʪʽʚ ʚʠʷʚʣʝʥʘ ʜʣʷ ʦʙʦʭ ʬʦʨʤ ʟʘʭʚʦʨʶʚʘʥʥʷ: ʩʫʙʢʣʽʥʽʯʥʽ ʬʦʨʤʠ ʟ 13,6 ʜʦ 11,8%, 

ʢʣʽʥʽʯʥʽ ï ʚʽʜ 3 ʜʦ 1,8%. ʎʝ ʚ 1,5 ï 2 ʨʘʟʠ ʥʠʞʯʝ ʚʽʜ ʘʥʘʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ 

ʇʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʄʦʣʦʢʦ ʪʘ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ ʙʘʛʘʪʽ ʚʠʩʦʢʦʷʢʽʩʥʠʤʠ ʙʽʣʢʘʤʠ, 

ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʚʽʪʘʤʽʥʘʤʠ, ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʞʠʨʘʤʠ ʪʘ ʽʥʰʠʤʠ ʧʦʞʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʽ ʻ ʽʜʝʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʨʦʩʪʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʽ ʟʦʦʥʦʟʥʠʭ ʘʛʝʥʪʽʚ. ʉʚʽʞʦʚʠʜʦʻʥʝ ʤʦʣʦʢʦ ʤʘʻ ʧʨʠʨʦʜʥʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ 

ʩʠʩʪʝʤʫ, ʷʢʘ ʧʨʦʷʚʣʷʻ ʙʘʢʪʝʨʠʮʠʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʣʝ ʚʦʥʠ ʻ ʢʦʨʦʪʢʦʯʘʩʥʠʤʠ, ʽ 

ʪʦʤʫ ʨʽʩʪ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʥʝʦʙʨʦʙʣʝʥʦʤʫ ʩʪʘʥʽ ʥʝʤʠʥʫʯʠʡ. ʅʠʟʴʢʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʷʢʽʩʪʴ ʩʠʨʦʛʦ ʤʦʣʦʢʘ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʟʫʤʦʚʣʝʥʘ ʨʽʟʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ ʪʚʘʨʠʥ, ʩʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ [214].  

ʏʠʩʝʣʴʥʘ ʥʘʫʢʦʚʘ ʪʘ ʧʨʘʢʪʠʯʥʘ ʣʽʪʝʨʘʪʫʨʘ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʤʘʩʪʠʪ ʫ 

ʤʦʣʦʯʥʠʭ ʢʦʨʽʚ ʚʠʢʣʠʢʘʻʪʴʩʷ ʚʝʣʠʢʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʟʙʫʜʥʠʢʽʚ (ʪʘʙʣ.4.1). 

ʉʝʨʝʜ ʥʠʭ ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʢʦʢʠ ʪʘ ʛʨʘʤʥʝʛʘʪʠʚʥʽ ʧʘʣʠʯʢʠ ʻ ʦʩʥʦʚʥʠʤʠ ʛʨʫʧʘʤʠ 

ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ. ɺʦʥʠ ʟʜʘʪʥʽ ʧʨʦʜʫʢʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʘʢʪʦʨʠ 

ʚʽʨʫʣʝʥʪʥʦʩʪʽ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʾʭ ʢʦʣʦʥʽʟʘʮʽʾ ʪʘ ʽʥʬʽʢʫʚʘʥʥʶ ʪʢʘʥʠʥʠ ʤʦʣʦʯʥʦʾ 

ʟʘʣʦʟʠ. ʄʘʩʪʠʪʥʽ ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʢʦʢʠ ʚʢʣʶʯʘʶʪʴ Staphylococcus spp. ʪʘ 

Streptococcus spp., ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʬʘʢʪʦʨʠ ʚʽʨʫʣʝʥʪʥʦʩʪʽ, ʪʘʢʽ ʷʢ ʝʢʟʦʪʦʢʩʠʥʠ, 
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ʬʝʨʤʝʥʪʠ ʪʘ ʧʦʚʝʨʭʥʝʚʽ ʙʽʣʢʠ, ʪʦʜʽ ʷʢ ʛʨʘʤʥʝʛʘʪʠʚʥʽ ʙʘʮʠʣʠ, ʪʘʢʽ ʷʢ Escherichia 

coli ʪʘ Klebsiella pnenmoniae, ʚʠʨʦʙʣʷʶʪʴ ʣʽʧʦʧʦʣʽʩʘʭʘʨʠʜʠ, ʥʦʩʽʾ ʟʘʣʽʟʘ, 

ʝʢʟʦʪʦʢʩʠʥʠ ʪʘ ʙʽʣʢʠ ʟʦʚʥʽʰʥʴʦʾ ʤʝʤʙʨʘʥʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʧʘʪʦʛʝʥʥʦʩʪʽ. 

ʂʠʰʢʦʚʘ ʧʘʣʠʯʢʘ K. Pneumoniae ʪʘ ʩʪʨʝʧʪʦʢʦʢʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(Strep. uberis, Strep. dysgalactiae) ʧʝʨʝʚʘʞʥʦ ʞʠʚʫʪʴ ʫ ʢʦʨʦʚôʷʯʦʤʫ ʛʥʦʾ, 

ʧʽʜʩʪʠʣʮʽ, ʧʽʜʣʦʟʽ ʭʣʽʚʫ, ʛʥʦʶ ʪʦʱʦ, ʽ ʟʘʟʚʠʯʘʡ ʧʨʦʥʠʢʘʶʪʴ ʫ ʚʠʤôʷ ʯʝʨʝʟ 

ʩʦʩʢʦʚʫ ʧʨʦʪʦʢʫ, ʢʦʣʠ ʢʦʨʦʚʘ ʣʝʞʠʪʴ. ʂʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʽ ʩʪʘʬʽʣʦʢʦʢʠ (CNS) ʚ 

ʦʩʥʦʚʥʦʤʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʰʢʽʨʽ ʜʽʡʦʢ ʽ ʜʽʡʢʦʚʠʭ ʧʨʦʪʦʢʘʭ ʢʦʨʽʚ ʽ ʻ ʧʝʨʝʚʘʞʥʦ 

ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʠʢʣʠʢʘʶʪʴ ʩʫʙʢʣʽʥʽʯʥʠʡ 

ʤʘʩʪʠʪ ʘʙʦ ʣʝʛʢʠʡ ʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ [55, 87, 101, 147, 210, 217].  

ʊʘʙʣʠʮʷ 4.1 

ɹʘʢʪʝʨʽʘʣʴʥʽ ʽʟʦʣʷʪʠ ʢʦʣʝʢʮʽʾ ʢʫʣʴʪʫʨ ʟʙʫʜʥʠʢʽʚ ʤʘʩʪʠʪʫ [100] 

ɺʠʜʠ ʙʘʢʪʝʨʽʡ 
ʂʽʣʴʢʽʩʪʴ 

ʽʟʦʣʷʪʽʚ 
ɺʠʜʠ ʙʘʢʪʝʨʽʡ 

ʂʽʣʴʢʽʩʪʴ 

ʽʟʦʣʷʪʽʚ 

Corynebacterium spp. 1349 Staphylococcus hyicus 120 

Escherichia ʩoli 496 
Staphylococcus spp. 

(ʢʦʘʛʫʣʘʟʦʥʝʛʘʪʠʚʥʠʡ) 
6929 

Enterobacter spp. 58 Streptococcus uberis 561 

Klebsiella spp. 194 Streptococcus agalactiae 1 

Nocardia 14 Streptococcus canis 3 

ɯʥʰʽ ʛʨʘʤʥʝʛʘʪʠʚʥʽ ʚʠʜʠ 125 Streptococcus dysgalactiae 514 

ɯʥʰʽ ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʚʠʜʠ 105 Streptococcus spp. 1499 

Staphylococcus aureus 4233 Trueperella pyogenes 137 

ɺʩʴʦʛʦ 16338 

  

ɺʠʢʦʥʘʥʽ ʥʘʤʠ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʽʟʦʣʷʪʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚ ʩʠʨʦʤʫ ʤʦʣʦʮʽ. ɺ ʤʽʢʨʦʙʥʦʤʫ ʧʨʦʬʽʣʽ 

ʩʝʢʨʝʪʫ ʚʠʤôʷ ʚ 40 ʧʨʦʙʘʭ ʚʽʜ ʢʦʨʽʚ ʟ ʢʣʽʥʽʯʥʠʤ ʽ ʩʫʙʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ 

ʤʘʩʪʠʪʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 85 ʽʟʦʣʷʪʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʨʠ ʩʫʙʢʣʽʥʽʯʥʦʤʫ ʤʘʩʪʠʪʽ 

ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ, 57,6% ʽʟ ʯʠʩʣʘ ʚʠʜʽʣʝʥʠʭ ʥʘʤʠ ʽʟʦʣʷʪʽʚ, ʤʘʣʠ 

ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʢʦʢʠ. ʑʝ 20% ʧʨʠʧʘʜʘʣʦ ʥʘ ʨʦʜʠʥʫ Enterobacteriaceae. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ Escherichia ʩoli ʩʝʨʝʜ ʥʠʭ ʩʢʣʘʜʘʣʦ 12,9%. ɼʦʤʽʥʫʶʯʠʤʠ 

ʟʙʫʜʥʠʢʘʤʠ, ʷʢ ʽ ʦʯʽʢʫʚʘʣʦʩʴ, ʙʫʣʠ ʩʪʘʬʽʣʦʢʦʢʠ ï 34,1% ʽ ʩʪʨʝʧʪʦʢʦʢʠ ï 23,6%. 
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ʇʦʰʠʨʝʥʥʷ Streptococcus agalactiae ʙʫʣʦ ʜʝʱʦ ʤʝʥʰʠʤ. ʁʦʛʦ ʚʠʷʚʣʝʥʦ ʫ 10,6% 

ʽʟʦʣʷʪʽʚ, ʟ ʷʢʠʭ ʧʦʣʦʚʠʥʘ ʙʫʣʘ ʚʠʦʢʨʝʤʣʝʥʘ ʷʢ ʤʦʥʦʢʫʣʴʪʫʨʘ. ʄʘʩʪʠʪ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʙʽʣʴʰʦʩʪʽ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʚʘʨʠʥ ʧʦʣʽʝʪʽʦʣʦʛʽʯʥʽʩʪʶ, ʢʦʣʠ 

ʢʽʣʴʢʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʙʘʢʪʝʨʽʡ ʟʜʘʪʥʽ ʚʨʘʞʘʪʠ ʚʠʤôʷ [63, 100, 249].  

ɿʘ ʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ 41,2% ʚʠʷʚʣʝʥʠʭ ʧʘʪʦʛʝʥʽʚ ʥʘʣʝʞʘʣʠ ʜʦ  

ʩʪʘʬʽʣʦʢʦʢʽʚ, ʱʦ ʤʘʡʞʝ ʚʜʚʽʯʽ ʧʝʨʝʚʠʱʫʚʘʣʦ ʩʪʨʝʧʪʦʢʦʢʦʚʽ ʽʟʦʣʷʪʠ. Escherichia 

ʩoli ̔  Klebsiella pneumoniae ʩʫʤʘʨʥʦ ʤʘʣʠ ʪʘʢʫ ʞ ʯʘʩʪʢʫ  ʫ ʤʽʢʨʦʙʥʦʤʫ ʧʨʦʬʽʣʽ 

ʷʢ ʽ ʩʪʨʝʧʪʦʢʦʢʠ (21,5%). ɺ ʦʩʥʦʚʥʦʤʫ ʚʠʷʚʣʷʣʠʩʷ ʘʩʦʮʽʘʮʽʾ ʧʘʪʦʛʝʥʽʚ (89,5%). 

ʗʢ ʤʦʥʦʢʫʣʴʪʫʨʫ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʣʠʰʝ ʜʣʷ ʦʜʥʦʛʦ ʚʠʜʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

Staphylococcus aureus.  

ʋ ɿʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ ʥʘʡʯʘʩʪʽʰʝ ʟʙʫʜʥʠʢʘʤʠ ʤʘʩʪʠʪʫ ʙʫʣʠ ʙʘʢʪʝʨʽʾ 

ʨʦʜʫ Streptococcus (47,7%) ʪʘ Staphylococcus (45,5%), ʱʦ ʚʢʘʟʫʻ ʧʨʦ ʾʭ ʛʦʣʦʚʥʫ 

ʝʪʽʦʣʦʛʽʯʥʫ ʨʦʣʴ ʫ ʚʠʥʠʢʥʝʥʥʽ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ. ʉʝʨʝʜ 

ʢʦʘʛʫʣʘʟʦʧʦʟʠʪʠʚʥʠʭ ʩʪʘʬʽʣʦʢʦʢʽʚ ʟʘ ʤʘʩʪʠʪʫ ʜʦʤʽʥʫʚʘʚ ʚʠʜ S. aureus subsp. 

aureus, ̫ʢʠʡ ʚʠʜʽʣʷʚʩʷ ʫ 93,3% [6]. 

ʋ ʚʽʜʽʙʨʘʥʠʭ 20 ʧʨʦʙ ʤʦʣʦʢʘ ʚʽʜ ʢʦʨʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ, ʥʘʤʠ ʙʫʣʦ 

ʚʠ̫ʚʣʝʥʦ 34 ʝʧʽʟʦʦʪʠʯʥʠʭ ʰʪʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʦʣʦʚʠʥʫ ʫ ʚʠʷʚʣʝʥʦʤʫ 

ʧʨʦʬʽʣʽ ʩʪʘʥʦʚʠʣʠ ʙʘʢʪʝʨʽʾ ʟ ʨʦʜʫ Streptococcus (26,5%) ʪʘ Staphylococcus (23,5%). 

ɿʘ ʜʘʥʠʤʠ ʨʦʙʦʪʠ ʂʫʨʪʷʢ ʪʘ ʩʧʽʚʘʚʪ. ʤʽʢʨʦʬʣʦʨʘ ʩʝʢʨʝʪʫ ʚʠʤôʷ ʚʽʜ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ 

ʢʦʨʽʚ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʷʢ ʛʨʘʤʧʦʟʠʪʠʚʥʠʤʠ (S. aureus, S. epidermidis, S. uberis), ʪʘʢ ʽ 

ʛʨʘʤʥʝʛʘʪʠʚʥʠʤʠ (E. coli, P. aeruginosa) ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʪʘ ʜʨʽʞʜʞʦʚʠʤʠ 

ʛʨʠʙʘʤʠ (Candida). ʅʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ ʫ ʟʘʛʘʣʴʥʦʤʫ ʤʘʩʠʚʽ ʚʠʜʽʣʝʥʠʭ ʽʟʦʣʷʪʽʚ 

ʩʪʘʥʦʚʠʣʠ ʢʫʣʴʪʫʨʠ E. coli (16,8%), S. epidermidis (15,7%) ʪʘ S. aureus (12,5%) [16]. 

ɺʽʜʦʤʦ, ʱʦ Staphylococcus aureus ̔ Streptococcus agalactiae ʤʦʞʫʪʴ ʚʠʞʠʚʘʪʠ 

ʚ ʪʢʘʥʠʥʘʭ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʤʘʩʪʠʪʥʠʭ ʢʦʨʽʚ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ, 

ʚʠʜʽʣʷʶʯʠʩʴ ʟ ʤʦʣʦʢʦʤ ʽ ʧʦʰʠʨʶʶʯʠʩʴ ʥʘ ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ ʯʝʨʝʟ ʜʦʾʣʴʥʫ ʘʧʘʨʘʪʫʨʫ, 

ʨʫʢʠ ʽ ʨʫʰʥʠʢʠ ʜʦʷʨʘ, ʱʦ ʩʧʨʠʷʻ ʾʭ ʧʦʰʠʨʝʥʥʶ [108, 243]. ɽʥʪʝʨʦʪʦʢʩʠʛʝʥʥʽ 

ʰʪʘʤʠ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʽʣʦʢʦʢʫ ʟʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʚʽʜʥʝʩʝʥʽ ʜʦ 

ʜʝʩʷʪʢʘ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʭ ʙʘʢʪʝʨʽʡ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʟ ʤʦʣʦʢʘ ʪʘ ʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʘ ʧʦʷʚʘ ʨʝʟʠʩʪʝʥʪʥʦʛʦ ʰʪʘʤʫ S. aureus ʚ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʘʭ 

ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʧʝʨʝʚʘʞʘʶʯʠʡ ʬʘʢʪʦʨ ʨʠʟʠʢʫ ʜʣʷ ʤʦʣʦʯʥʦʾ ʛʘʣʫʟʽ, ʷʢʠʡ  ʫ ʜʝʷʢʠʭ 

ʢʨʘʾʥʘʭ ʧʝʨʝʚʠʱʠʚ ʧʦʨʽʛ ʫ 60% ʟ ʪʝʥʜʝʥʮʽʻʶ ʧʦʜʘʣʴʰʦʛʦ ʟʨʦʩʪʘʥʥʷ [64, 150]. 
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ɺʠʷʚʣʝʥʝ ʧʦʰʠʨʝʥʥʷ ʽʟʦʣʷʪʽʚ ʻ ʦʨʠʛʽʥʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʥʝ ʧʦʚʪʦʨʶʻʪʴʩʷ ʥʘ ʽʥʰʠʭ ʬʝʨʤʘʭ. ɸʣʝ ʥʝʦʙʭʽʜʥʦ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʦʪʨʠʤʘʥʠʡ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʽʢʨʦʙʥʠʡ ʧʝʡʟʘʞ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʽʜʧʦʚʽʜʘʻ ʧʦʢʘʟʥʠʢʘʤ, ʷʢʽ ʧʨʠʚʦʜʷʪʴʩʷ ʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʱʦʜʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʤʘʩʪʠʪʽʚ ʪʘ ʾʭ ʟʙʫʜʥʠʢʽʚ ʚ ʋʢʨʘʾʥʽ ʽ ʨʝʛʽʦʥʽ, ʜʝ ʚʠʢʦʥʫʚʘʣʠʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷ [6, 29, 30, 35, 38, 173].  

ʄʘʩʪʠʪ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʋ ʟʚʽʪʽ ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʟʜʦʨʦʚôʷ ʪʚʘʨʠʥ (ʉʐɸ) ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʨʠʙʣʠʟʥʦ 97% ʢʦʨʽʚ ʽʟ ʢʣʽʥʽʯʥʠʤ 

ʤʘʩʪʠʪʦʤ ʣʽʢʫʶʪʴʩʷ ʧʨʦʪʠʤʽʢʨʦʙʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ [258]. ɸʣʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʥʪʠʙʽʦʪʠʢʽʚ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ 

ʟʙʫʜʥʠʢʽʚ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʦ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʦʩʦʙʣʠʚʦ ʪʠʭ 

ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʤʘʩʪʠʪ [98, 148, 160].  

ɺʠʢʦʥʘʥʘ ʚ ʨʦʙʦʪʽ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 23 ʘʥʪʠʙʽʦʪʠʢʽʚ ʥʘ ʦʩʥʦʚʥʽ ʝʧʽʟʦʦʪʠʯʥʽ 

ʰʪʘʤʠ ʟʙʫʜʥʠʢʽʚ ʤʘʩʪʠʪʫ, ʱʦ ʮʠʨʢʫʣʶʶʪʴ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ,  

ʧʦʢʘʟʘʣʘ, ʱʦ Staphylococcus aureus ʚʠʷʚʠʣʠʩʷ ʩʪʽʡʢʠʤʠ ʜʦ 8, ʘ Streptococcus 

agalactiae ʜʦ 19 ʧʨʝʧʘʨʘʪʽʚ, ʘ ʫ ʘʤʧʽʮʠʣʽʥʫ, ʥʽʪʨʦʬʫʨʘʥʪʦʾʥʫ, ʥʝʦʤʽʮʠʥʫ ʽ 

ʮʝʬʪʨʽʘʢʩʦʥʫ, ʟʦʥʘ ʨʦʩʪʫ ʙʫʣʘ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʷ. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʦ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʝʪʘ-ʣʘʢʪʘʤʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʮʝʬʘʣʦʩʧʦʨʠʥʦʚʦʛʦ ʨʷʜʫ ï 

ʮʝʬʦʪʘʢʩʠʤʫ ʽ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ. ɿʘ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʦʨʦʚôʷ ʪʚʘʨʠʥ (NAHMS) ʤʘʡʞʝ ʪʨʠ ʯʚʝʨʪʽ ʤʦʣʦʯʥʠʭ ʬʝʨʤ ʚ ʉʐɸ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʮʝʬʘʣʦʩʧʦʨʠʥʠ ʧʝʨʰʦʛʦ (34,4%) ʽ ʪʨʝʪʴʦʛʦ ʧʦʢʦʣʽʥʥʷ (38,6%) [122, 

263]. 

ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚ ʤʦʣʦʯʥʽʡ ʛʘʣʫʟʽ ʨʦʟʧʦʯʘʣʦʩʷ ʧʽʩʣʷ 

ʧʨʠʡʥʷʪʪʷ ʧʣʘʥʫ ʟ 5 ʢʨʦʢʽʚ ʅʘʮʽʦʥʘʣʴʥʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʤʦʣʦʯʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ (NIRD, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ), ʧʝʨʰʠʤ ʟ ʷʢʠʭ ʙʫʚ: çʃʽʢʫʚʘʪʠ ʪʘ 

ʟʘʧʠʩʫʚʘʪʠ ʢʣʽʥʽʯʥʽ ʚʠʧʘʜʢʠè. ʅʘʮʽʦʥʘʣʴʥʘ ʨʘʜʘ ʟ ʧʠʪʘʥʴ ʤʘʩʪʠʪʫ (NMC) 

ʨʦʟʰʠʨʠʣʘ ʡʦʛʦ ʜʦ ʜʝʩʷʪʠ ʧʫʥʢʪʽʚ, ʘ ʙʽʣʴʰʽʩʪʴ ʢʨʘʾʥ ʚʥʝʩʣʠ ʫ ʧʨʦʛʨʘʤʫ 

ʜʦʧʦʚʥʝʥʥʷ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʥʘʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʣʦʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, 

ʱʦ ʧʨʠʚʝʣʦ ʜʦ ʟʥʘʯʥʠʭ ʫʩʧʽʭʽʚ ʫ ʙʦʨʦʪʴʙʽ ʟ ʤʘʩʪʠʪʘʤʠ [143, 267]. ʆʜʥʘʢ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʥʘʜʦʾʚ ʽ ʷʢʦʩʪʽ ʤʦʣʦʢʘ ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʯʝʨʝʟ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʡʦʛʦ ʣʽʢʫʚʘʥʥʷ ʜʘʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʦʜʦʚʞʫʻ ʟʘʣʠʰʘʪʠʩʷ 
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ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʪʘ ʜʦʨʦʛʦʶ ʭʚʦʨʦʙʦʶ ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʘ 

ʧʝʨʰʠʡ ʟ ʧôʷʪʠ ʧʫʥʢʪʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ. 

ʇʨʦʙʣʝʤʠ ʘʥʪʠʙʽʦʪʠʢʪʝʨʘʧʽʾ ʚʠʤʘʛʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʫ 

ʙʦʨʦʪʴʙʽ ʟ ʭʚʦʨʦʙʘʤʠ ʚʠʤôʷ ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ, ʷʢʽ ʦʙôʻʜʥʫʶʪʴʩʷ ʫ ʚʽʜʥʦʩʥʦ ʥʦʚʠʡ 

ʥʘʧʨʷʤʦʢ ï ʥʝʘʥʪʠʙʽʦʪʠʯʥʝ ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʢʦʨʽʚ [138]. ʉʝʨʝʜ ʥʦʚʠʭ 

ʝʬʝʢʪʠʚʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ, ʝʬʝʢʪʠʚʥʽʩʪʶ ʪʘ 

ʰʚʠʜʢʽʩʪʶ ʜʽʾ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʣʽʧʦʩʦʤʘʣʴʥʽ 

ʧʨʝʧʘʨʘʪʠ. 

ʆʜʥʠʤ ʽʟ ʧʦʪʝʥʮʽʡʥʠʭ ʰʣʷʭʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʝʬʝʢʪʠʚʥʠʭ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʫʙʩʪʘʥʮʽʡ ʜʣʷ ʣʽʢʘʨʩʴʢʠʭ ʪʘ 

ʚʝʪʝʨʠʥʘʨʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʩʠʥʪʝʟ. ʎʝʡ ʧʽʜʭʽʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ ʨʘʥʽʰʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʭ ʧʨʠʨʦʜʥʠʭ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ. ʇʨʠʨʦʜʥʽ ʩʫʣʴʬʽʥʘʪʠ ʪʘ ʪʽʦʩʫʣʴʬʘʪʠ, ʚʠʜʽʣʝʥʽ ʟ ʨʦʩʣʠʥ ʨʦʜʫ Allium ʻ 

ʜʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʆʜʥʘʢ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʪʨʠʤʫʻʪʴʩʷ ʤʦʞʣʠʚʦʩʪʷʤʠ ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʥʘʯʥʠʭ ʦʙôʻʤʽʚ ʚʠʭʽʜʥʦʾ 

ʩʠʨʦʚʠʥʠ ʽ ʜʝʷʢʠʤʠ ʪʨʫʜʥʦʱʘʤʠ ʱʦʜʦ ʚʠʜʽʣʝʥʥʷ ʯʠʩʪʦʾ ʩʫʙʩʪʘʥʮʽʾ. 

ʉʠʥʪʝʟ ʩʪʨʫʢʪʫʨʥʠʭ ʘʥʘʣʦʛʽʚ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʻ ʦʜʥʠʤ ʟ ʚʽʜʦʤʠʭ ʧʽʜʭʦʜʽʚ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ 

ʝʬʝʢʪʠʚʥʽ ʧʨʝʧʘʨʘʪʠ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɽʊʉ ï ʮʝ ʩʠʥʪʝʟʦʚʘʥʠʡ ʘʥʘʣʦʛ 

ʧʨʠʨʦʜʥʠʭ ʪʽʦʩʫʣʴʬʘʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʽ ʷʢʽʩʪʴ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ ʧʦʩʪʘʥʦʚʢʠ 

ʨʝʘʢʮʽʾ ʩʠʥʪʝʟʫ [179, 190]. ɺʦʥʠ, ʷʢ ʽ ʧʨʠʨʦʜʥʽ ʘʥʘʣʦʛʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʶ, ʧʨʦʪʠʛʨʠʙʢʦʚʦʶ, ʧʨʦʪʠʚʽʨʫʩʥʦʶ, ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʦʶ, 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʶ, ʘʥʪʠʪʨʦʤʙʦʪʠʯʥʦʶ, ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʦʶ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ, 

ʘʥʪʠʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʦʶ ʪʘ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʦʶ ʜʽʻʶ ʥʘ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, ʘ 

ʙʝʟʧʝʯʥʽʩʪʴ ʩʠʥʪʝʪʠʯʥʠʭ ʘʥʘʣʦʛʽʚ ʜʦʟʚʦʣʷʻ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪ ʫ 

ʩʢʣʘʜʽ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʟʘʩʽʙ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʢʦʨʽʚ [166,183, 236, 268].  

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʦ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʦʚʦʾ 

ʣʽʧʦʩʦʤʘʣʴʥʦʾ ʩʫʙʩʪʘʥʮʽʾ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʤʘʩʪʠʪʫ 

ʢʦʨʽʚ. ɼʣʷ ʮʴʦʛʦ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟ ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ 

ʟʤʽʥ ʫ ʢʨʦʚʽ ʢʦʨʽʚ ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʪʘ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ. ɺ ʘʥʘʣʽʟʽ 

ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʜʣʷ ʦʙʦʭ ʚʘʨʽʘʥʪʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘ ʚʝʣʠʯʠʥʦʶ, 

ʥʘʧʨʷʤʢʦʤ ʟʤʽʥ ʧʦʢʘʟʥʠʢʘ (ʟʙʽʣʴʰʝʥʥʷ/ʟʤʝʥʰʝʥʥʷ) ʪʘ ʾʭ ʚʽʨʦʛʽʜʥʽʩʪʶ.  

ɺ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʢʦʨʽʚ ʭʚʦʨʠʭ ʥʘ ʤʘʩʪʠʪ 

ʚʠʷʚʣʝʥʦ ʧʝʚʥʽ ʢʦʣʠʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʟʘ ʢʘʪʘʨʘʣʴʥʦʛʦ (ʜʦʩʣʽʜ 1) ʪʘʢ ʽ 

ʩʫʙʢʣʽʥʽʯʥʦʛʦ (ʜʦʩʣʽʜ 2) ʟʘʧʘʣʝʥʥʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʨʫʧʠ 

ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʚʠʷʚʣʝʥʦ ʥʘʩʪʫʧʥʽ ʚʽʜʭʠʣʝʥʥʷ: ʟʥʠʞʝʥʥʷ 

ʛʝʤʦʛʣʦʙʽʥʫ:  ʜʦʩʣʽʜ 1 ï 8,4 ʛ/ʣ ʘʙʦ 8,96% (P < 0,05),  ʜʦʩʣʽʜ 2 ï 4,2 ʛ/ʣ ʘʙʦ 4,37% 

(P < 0,05);  ʟʤʝʥʰʝʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ: ʜʦʩʣʽʜ 1 ï 0,47*1012/ʣ ʘʙʦ 7,78% (P < 0,05),  

ʜʦʩʣʽʜ 2 ï 0,36Ĭ1012/ʣ  ʘʙʦ 6,11%; ʟʙʽʣʴʰʝʥʥʷ ʣʝʡʢʦʮʠʪʽʚ:  ʜʦʩʣʽʜ 1 ï 3,98Ĭ109/ʣ 

ʘʙʦ 52,9% (P < 0,001),  ʜʦʩʣʽʜ 2 ï 2,99Ĭ109/ʣ ʘʙʦ 37,8%. ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʝʧʘʨʘʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʩʫʚ ʧʦʢʘʟʥʠʢʽʚ ʚ ʧʦʟʠʪʠʚʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʅʘʡʙʽʣʴʰʝ 

ʚʽʜʭʠʣʝʥʥʷ ʚʠʷʚʣʝʥʦ ʜʣʷ ʚʤʽʩʪʫ ʣʝʡʢʦʮʠʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʟʨʦʩʣʘ ʥʘ 1,94Ĭ109/ʣ 

ʘʙʦ 20,3% (P < 0,05) ʟʘ ʢʣʽʥʽʯʥʽʡ ʬʦʨʤʽ ʪʘ 1,88Ĭ109/ʣ ʘʙʦ 35,9% (P < 0,01) ʟʘ 

ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ. ɼʣʷ ʛʝʤʦʛʣʦʙʽʥʫ ʽ ʝʨʠʪʨʦʮʠʪʽʚ ʜʠʥʘʤʽʢʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 

6ï11%, ʽʟ ʚʽʨʦʛʽʜʥʽʩʪʶ ʧʨʦʷʚʫ ʣʠʰʝ ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʨʠ ʚʧʣʠʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢ ʬʘʢʪʦʨʫ ʩʪʨʝʩʫ, ʚ ʩʪʘʜʽʾ ʤʦʙʽʣʽʟʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ 

ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʩʠʥʜʨʦʤʫ ʥʘʩʪʫʧʘʶʪʴ ʭʘʨʘʢʪʝʨʥʽ ʟʤʽʥʠ ʚ ʢʨʦʚʦʪʚʦʨʥʽʡ ʩʠʩʪʝʤʽ (ʟʘ 

ʉʝʣʴʻ): ʧʝʨʠʬʝʨʠʯʥʘ ʢʨʦʚ ï ʟʥʘʯʥʠʡ ʥʝʡʪʨʦʬʽʣʴʦʟ, ʣʽʤʬʦʧʝʥʽʷ ʡ ʝʦʟʠʥʦʧʝʥʽʷ; 

ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ ï ʣʽʤʬʦʾʜʥʠʡ ʧʽʢ ʽ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʟʨʽʣʠʭ ʛʨʘʥʫʣʦʮʠʪʽʚ; 

ʣʽʤʬʦʾʜʥʽ ʦʨʛʘʥʠ ï ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ (ʚʠʩʥʘʞʝʥʥʷ) ʢʣʽʪʠʥ. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʟʨʽʣʠʭ ʛʨʘʥʫʣʦʮʠʪʽʚ ʫ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ ʪʘ ʢʣʽʪʠʥ ʫ ʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʘʭ ʧʦʚ'ʷʟʘʥʝ 

ʟ ʪʠʤ, ʱʦ ʮʽ ʢʣʽʪʠʥʠ ʰʚʠʜʢʦ ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʚ ʢʨʦʚ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʩʪʨʝʩ, 

ʷʢʠʡ ʟʤʫʰʫʻ ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ, ʩʝʣʝʟʽʥʢʫ ʽ ʪʠʤʫʩ ʚʠʚʽʣʴʥʷʪʠ ʾʭ ʟʥʘʯʥʦ ʙʽʣʴʰʽʡ 

ʢʽʣʴʢʦʩʪʽ. ʎʝʡ ʧʨʦʮʝʩ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʦʧʦʚʥʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʧʝʨʽʦʜʠ ʩʪʨʝʩʫ, ʚʢʣʶʯʘʶʯʠ ʧʝʨʠʬʝʨʠʯʥʫ 

ʥʝʡʪʨʦʬʽʣʽʶ. ʋ ʥʘʩʪʫʧʥʽʡ ʬʘʟʽ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʽʥʽʮʽʶʻʪʴʩʷ ʧʨʦʮʝʩ ʛʽʧʝʨʧʣʘʟʽʾ 

ʢʽʩʪʢʦʚʦʤʦʟʢʦʚʦʛʦ ʢʨʦʚʦʪʚʦʨʝʥʥʷ. ʎʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʙʣʘʩʪʥʠʭ ʬʦʨʤ ʛʨʘʥʫʣʦʮʠʪʘʨʥʦʛʦ ʨʷʜʫ ʚ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ, ʱʦ ʻ ʢʦʤʧʝʥʩʘʪʦʨʥʦʶ 
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ʨʝʘʢʮʽʻʶ ʥʘ ʩʪʠʤʫʣʷʮʽʶ ʛʨʘʥʫʣʦʮʠʪʦʧʦʝʟʫ. ʇʨʦʜʦʚʞʝʥʥʷ ʚʧʣʠʚʫ ʩʪʨʝʩʫ ʟʛʦʜʦʤ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʩʪʘʥʥʷ ʩʪʘʜʽʾ ʚʠʩʥʘʞʝʥʥʷ. [1]. 

ʉʭʦʞʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʽʧʦʩʦʤʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʦʪʨʠʤʘʥʦ ʚ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. ɺ ʨʦʙʦʪʽ ʏʝʧʫʨʥʦʾ  ʪʘ 

ʽʥʰ. ʧʦʢʘʟʘʥʦ, ʱʦ ʩʫʙʢʣʽʥʽʯʥʠʡ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʚʽʨʦʛʽʜʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ (ʈ < 0,01), ʪʘ ʛʝʤʦʛʣʦʙʽʥʫ (ʈ < 

0,05), ʘ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʜʦʨʦʚʠʤʠ 

ʟʥʠʟʠʣʘʩʷ ʥʘ 8%. ʇʨʦʚʝʜʝʥʝ ʪʨʠʨʘʟʦʚʝ ʽʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʝ ʚʚʝʜʝʥʥʷ ʭʚʦʨʠʤ 

ʢʦʨʦʚʘʤ ʚ ʫʨʘʞʝʥʽ ʯʚʝʨʪʽ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ çʃʽʤʘʥʽʥè 

ʩʧʨʠʯʠʥʠʣʦ ʟʤʝʥʰʝʥʥʷ (ʈ < 0,05) ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ, ʦʩʦʙʣʠʚʦ ʥʘ 9-

ʪʫ ʜʦʙʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʛʘʩʘʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [51].  

ɺʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ɺʈʍ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʚʘʨʠʥʠ ʪʘ ʾʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ. ʇʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ 

ʡʦʛʦ ʨʽʚʝʥʴ ʤʦʞʝ ʚʽʜʭʠʣʷʪʠʩʷ ʚʽʜ ʟʥʘʯʝʥʴ ʥʦʨʤʘʣʴʥʦʛʦ ʜʽʘʧʘʟʦʥʫ 67ï75 ʛ/ʣ. ɿ 

ʚʨʘʭʫʚʘʥʥʷʤ ʨʝʬʝʨʝʥʪʥʠʭ ʚʽʜʭʠʣʝʥʴ [107] ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ  

ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʭʠʙʢʠ ʫ ʧʝʨʰʦʤʫ ʜʦʩʣʽʜʽ ʤʘʻʤʦ ʤʝʞʽ ʚʽʜ 67,3 ʜʦ 76,8 ʛ/ʣ, ʫ ʜʨʫʛʦʤʫ 

ʜʦʩʣʽʜʽ ʚʽʜ 66,2 ʜʦ 77,9 ʛ/ʣ (https://www-users.york.ac.uk/~mb55/intro/refint.htm). ɺ 

ʥʘʰʽʡ ʨʦʙʦʪʽ ʨʽʚʝʥʴ ʧʨʦʪʝʾʥʫ ʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʤʽʥʽʤʘʣʴʥʦ ʧʝʨʝʚʠʱʫʚʘʚ ʣʠʰʝ 

ʚʝʨʭʥʶ ʤʝʞʫ. ʋ ʛʨʫʧʘʭ ʭʚʦʨʠʭ ʢʦʨʽʚ ʦʪʨʠʤʘʥʦ ʜʝʱʦ ʥʠʞʯʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ 

ʧʝʨʝʙʫʚʘʣʠ ʙʣʠʞʯʝ ʜʦ ʥʠʞʥʴʦʾ ʤʝʞʽ, ʘʣʝ ʚ ʤʝʞʘʭ ʛʦʤʝʦʩʪʘʪʠʯʥʦʾ ʥʦʨʤʠ. ʇʽʩʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʩʪʘʙʽʣʴʥʠʡ ʧʨʠʨʽʩʪ ʧʨʦʪʝʾʥʦʚʦʾ ʬʨʘʢʮʽʾ.  

ʉʭʦʞʘ ʩʠʪʫʘʮʽʷ ʦʧʠʩʘʥʘ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ 

ʝʢʩʪʨʘʢʪʫ ʟ ʧʣʦʜʽʚ Silybum marianum ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʡ ʧʝʯʽʥʢʠ. ʂʽʣʴʢʽʩʪʴ 

ʘʣʴʙʫʤʽʥʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʢʦʨʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʟʨʦʩʣʘ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʦ ʽʥôʻʢʮʽʾ, ʭʦʯʘ ʾʭʥʽʡ ʨʽʚʝʥʴ ʥʝ ʚʽʜʧʦʚʽʜʘʚ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʤ ʢʦʨʦʚʘʤ [255].   

ʗʢ ʧʨʘʚʠʣʦ, ʛʽʧʝʨʧʨʦʪʝʾʥʝʤʽʷ ʧʦʣʷʛʘʻ ʚ ʧʦʨʫʰʝʥʥʽ ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ, 

ʥʝʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʩʠʥʪʝʟʫ ʪʘ ʨʦʟʧʘʜʫ ʙʽʣʢʽʚ ʽ ʜʦʩʠʪʴ ʯʘʩʪʦ ʧʦʚôʷʟʫʻʪʴʩʷ ʟ 

ʥʘʷʚʥʽʩʪʶ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. ʁʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʛʣʦʙʫʣʽʥʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʧʨʠ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ, 
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ʘ ʟʥʠʞʝʥʥʷ ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤ ʩʠʥʪʝʟʦʤ ʘʙʦ ʥʘʜʣʠʰʢʦʚʦʶ ʚʪʨʘʪʦʶ, 

ʨʫʡʥʫʚʘʥʥʷʤ ʘʣʴʙʫʤʽʥʽʚ ʪʘ ʚʠʩʥʘʞʝʥʥʷʤ ʾʭ ʟʘʧʘʩʽʚ. ɿʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ 

ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʷʢʽ ʥʝ ʟʘʚʞʜʠ 

ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʤʦʜʠʬʽʢʘʮʽʷʤʠ ʽʥʰʠʭ ʡʦʛʦ ʧʦʢʘʟʥʠʢʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʟʘʛʘʣʴʥʦʛʦ 

ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ. [145, 231]. ʊʦʤʫ ʦʪʨʠʤʘʥʠʡ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪ ʙʝʟ ʨʝʪʝʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʨʘʢʮʽʡ ʙʽʣʢʽʚ ʜʘʻ ʟʤʦʛʫ ʜʦʩʠʪʴ ʦʙʝʨʝʞʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʣʽʢʫʚʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʨʦʮʝʩʠ ʧʨʦʪʝʾʥʦʚʦʛʦ ʦʙʤʽʥʫ. 

ʅʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʢʦʨʦʚʠ ʦʪʨʠʤʫʶʪʴ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʽʣʴʢʦʩʪʽ ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʥʦʚʥʘ ʨʦʣʴ 

ʥʘʣʝʞʠʪʴ ʣʝʡʢʦʮʠʪʘʤ, ʷʢʽ ʻ ʯʘʩʪʠʥʦʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ. ɺʦʥʠ 

ʨʫʡʥʫʶʪʴ ʽ ʚʠʜʘʣʷʶʪʴ ʩʪʘʨʽ ʘʙʦ ʘʙʝʨʘʥʪʥʽ ʢʣʽʪʠʥʠ ʪʘ ʢʣʽʪʠʥʥʽ ʟʘʣʠʰʢʠ, ʘ ʪʘʢʦʞ 

ʘʪʘʢʫʶʪʴ ʧʘʪʦʛʝʥʠ ʪʘ ʩʪʦʨʦʥʥʽ ʨʝʯʦʚʠʥʠ, ʘ ʟʘ ʥʘʷʚʥʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʬʦʥ ʙʫʜʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʧʣʠʚ 

ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʫ ʨʝʘʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ. ʎʝ ʧʦʚʥʽʩʪʶ 

ʩʪʦʩʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʙʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ.  

ʋ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʚʠʜʽʣʷʶʪʴ 5 ʩʫʙʧʦʧʫʣʷʮʽʡ ʣʝʡʢʦʮʠʪʽʚ, ʯʘʩʪʢʘ ʷʢʠʭ 

ʤʦʞʝ ʩʠʣʴʥʦ ʢʦʣʠʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ.    

ʂʨʽʤ ʪʦʛʦ, ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʙʽʦʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ ʢʨʦʚʽ ʩʝʨʝʜ ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʡ ɺʈʍ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ, ʷʢ ʫʤʦʚʠ ʫʪʨʠʤʘʥʥʷ, ʨʝʞʠʤ ʭʘʨʯʫʚʘʥʥʷ, ʚʽʢ, 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʚʘʨʠʥ, ʘ ʪʘʢʦʞ ʾʭ ʛʝʥʦʪʠʧ ʽ ʧʦʭʦʜʞʝʥʥʷ [15, 50].  

ɿʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʻ ʩʢʣʘʜʥʦʶ ʨʝʘʢʮʽʻʶ ʦʨʛʘʥʽʟʤʫ, ʷʢʘ 

ʚʠʥʠʢʘʻ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ ʧʘʪʦʛʝʥʽʚ. ɿʤʽʥʠ ʛʦʤʝʦʩʪʘʟʫ ʧʨʠ ʛʦʩʪʨʠʭ ʽ ʭʨʦʥʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʚ ʧʝʨh ʫ ʯʝʨʛʫ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʤʽʥʠ ʚ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥʠ. ɺ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚ ʢʦʥʪʨʦʣʴʥʠʭ 

ʛʨʫʧʘʭ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʙʫʣʘ ʚ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ: ʜʣʷ ʢʦʨʽʚ ʟ 

ʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ 57,1% ʽ ʩʫʙʢʣʽʥʽʯʥʠʤ ï 58,6%. ʋ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʥʘ ʧʦʯʘʪʢʫ 

ʜʦʩʣʽʜʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʫʪʪʻʚʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ 

ʣʽʤʬʦʮʠʪʽʚ ʥʘ 10,1% (P < 0,05) ʪʘ 6,3%, ʚʽʜʧʦʚʽʜʥʦ. ɼʠʩʧʨʦʧʦʨʮʽʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʫ ʟʜʦʨʦʚʠʭ ʽ ʭʚʦʨʠʭ ʢʦʨʽʚ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ ʽ ʩʷʛʘʪʠ 17,5% ʧʨʠ ʢʣʽʥʽʯʥʠʭ 
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ʪʘ 10,2% ʩʫʙʢʣʽʥʽʯʥʠʭ ʬʦʨʤʘʭ ʟʘʭʚʦʨʶʚʘʥʥʷ [19].  

ɯʥʰʽ ʩʢʣʘʜʦʚʽ ʣʝʡʢʦʛʨʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʙʽʣʴʰʠʤʠ ʯʘʩʪʢʘʤʠ ʫ ʛʨʫʧʘʭ 

ʭʚʦʨʠʭ ʢʦʨʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʜʦʨʦʚʠʤʠ ʪʚʘʨʠʥʘʤʠ. ɿʘ ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʠʷʚʣʝʥʦ ʜʣʷ 

ʝʦʟʠʥʦʬʽʣʽʚ (1,46%; P < 0,05), ʤʦʥʦʮʠʪʽʚ (0,78%; P < 0,05) ʽ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ 

ʥʝʡʪʨʦʬʽʣʽʚ, ʨʽʚʝʥʴ ʷʢʠʭ ʙʫʚ ʫ 2,65 (P < 0,001) ʨʘʟʽʚ ʚʠʱʠʤ ʫ ʭʚʦʨʠʭ ʢʦʨʽʚ. ɿʘ 

ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʥʘʣʦʛʽʯʥʽ, ʘʣʝ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʠʤʽ 

ʚʽʜʭʠʣʝʥʥʷ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʤʦʥʦʮʠʪʽʚ (1,97%; P < 0,01).  

ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʦʟʠʥʦʬʽʣʽʚ ʫ ʢʨʦʚʽ ʢʦʨʽʚ ʟʫʤʦʚʣʶʻʪʴʩʷ 

ʩʝʥʩʠʙʽʣʽʟʫʶʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʘʪʦʛʝʥʽʚ, ʦʩʦʙʣʠʚʦ ʩʪʘʬʽʣʦʢʦʢʽʚ, ʘ ʟʙʽʣʴʰʝʥʥʷ 

ʤʦʥʦʮʠʪʽʚ ʧʨʠ ʩʫʙʢʣʽʥʽʯʥʦʤʫ ʤʘʩʪʠʪ ̔ʤʦʞʝ ʙʫʪʠ ʩʧʦʩʦʙʦʤ ʢʦʤʧʝʥʩʘʮʽʾ ʦʨʛʘʥʽʟʤʦʤ 

ʥʝʩʪʘʯʽ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʛʨʘʥʫʣʦʮʠʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʬʘʛʦʮʠʪʦʟʫ ʽʥʬʝʢʮʽʡʥʠʭ 

ʘʛʝʥʪʽʚ. ʇʨʠ ʢʣʽʥʽʯʥʽʡ ʬʦʨʤʽ ʢʽʣʴʢʽʩʪʴ ʤʦʥʦʮʠʪʽʚ ʟʤʝʥʰʫʚʘʣʘʩʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʙʽʣʴʰ ʚʘʞʢʠʡ ʧʝʨʝʙʽʛ ʭʚʦʨʦʙʠ ʪʘ ʟʥʠʞʝʥʥʷ ʟʘʭʠʩʥʠʭ ʩʠʣ ʦʨʛʘʥʽʟʤʫ. 

ʆʪʨʠʤʘʥʘ ʢʘʨʪʠʥʘ ʨʦʟʧʦʜʽʣʫ ʩʢʣʘʜʦʚʠʭ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʧʨʦʬʽʣʶ 

ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʫ ʜʦʩʣʽʜʥʫ ʛʨʫʧʫ ʙʫʣʦ ʜʦʣʫʯʝʥʦ ʭʚʦʨʠʭ ʢʦʨʽʚ, ʘ ʟʥʘʯʥʝ 

ʧʝʨʝʚʠʱʝʥʥʷ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʧʨʠ ʢʘʪʘʨʘʣʴʥʽʡ ʬʦʨʤʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʛʦʩʪʨʦʛʦ ʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʟʩʫʚ ʣʽʚʦʨʫʯ ʧʨʠ 

ʚʘʞʢʠʭ ʬʦʨʤʘʭ ʟʘʧʘʣʝʥʥʷ).  

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʾʾ ʩʢʣʘʜʦʚʠʭ   

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʱʦʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʣʝʡʢʦʛʨʘʤʠ ʜʦ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʦʙʦʭ ʬʦʨʤ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʅʝʦʙʭʽʜʥʦ 

ʚʽʜʤʽʪʠʪʠ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʇʨʠ ʮʴʦʤʫ ʜʘʥʠʡ 

ʧʨʦʮʝʩ ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ ʟʘʩʪʦʩʦʚʘʥʦʾ ʣʽʧʦʩʦʤʘʣʴʥʦʾ ʩʫʙʩʪʘʥʮʽʾ ʫ ʢʦʨʽʚ ʟ 

ʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ ʧʨʦʪʽʢʘʚ ʫ ʜʚʽʯʽ ʰʚʠʜʰʝ (ʦʮʽʥʝʥʦ ʟʘ ʟʤʽʥʦʶ ʯʘʩʪʢʠ ʧʨʠʨʦʩʪʫ 

ʣʽʤʬʦʮʠʪʽʚ ʥʘ ʪʨʝʪʶ ʽ ʩʴʦʤʫ ʜʦʙʫ ʣʽʢʫʚʘʥʥʷ) ʽ ʙʫʚ ʚʽʨʦʛʽʜʥʠʤ ʜʣʷ ʦʙʦʭ ʜʦʩʣʽʜʽʚ.  

ʉʝʨʝʜ ʦʯʽʢʫʚʘʥʦʾ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʣʝʡʢʦʛʨʘʤʠ ʧʽʩʣʷ ʽʥôʻʢʮʽʡ ʧʨʝʧʘʨʘʪʫ 

ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʟʙʣʠʞʝʥʥʷ ʟ ʜʘʥʠʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʚʠʷʚʣʝʥʦ ʚʽʜʭʠʣʝʥʥʷ: ʧʨʠ ʢʣʽʥʽʯʥʽʡ ʬʦʨʤʽ ʜʣʷ ʝʦʟʠʥʦʬʽʣʽʚ ʽ ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ 

ʥʝʡʪʨʦʬʽʣʽʚ, ʤʽʞ ʧʦʯʘʪʢʦʤ ʽ ʪʨʝʪʴʦʶ, ʘ ʙʘʟʦʬʽʣʽʚ ʤʽʞ ʪʨʝʪʴʦʶ ʽ ʩʴʦʤʦʶ ʜʦʙʦʶ 
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ʜʦʩʣʽʜʫ; ʧʨʠ ʩʫʙʢʣʽʥʽʯʥʽʡ ʬʦʨʤʽ ʜʣʷ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʥʘ ʪʨʝʪʶ ʜʦʙʫ 

ʽ ʧʨʘʢʪʠʯʥʫ ʚʽʜʩʫʪʥʽʩʪʴ ʟʤʽʥ ʜʣʷ ʙʘʟʦʬʽʣʽʚ, ʝʦʟʠʥʦʬʽʣʽʚ ʪʘ ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ 

ʥʝʡʪʨʦʬʽʣʽʚ ʤʽʞ ʪʨʝʪʴʦʶ ʽ ʩʴʦʤʦʶ ʜʦʙʦʶ ʜʦʩʣʽʜʫ.  

  ɿʤʽʥʠ ʚ ʣʝʡʢʦʛʨʘʤʽ ʚʢʣʶʯʘʶʪʴ ʣʝʡʢʦʧʝʥʽʶ, ʥʝʡʪʨʦʧʝʥʽʶ, ʜʝʛʝʥʝʨʘʪʠʚʥʠʡ 

ʟʩʫʚ ʚʣʽʚʦ ʪʘ ʥʝʡʪʨʦʬʽʣʽʶ ʟ ʪʦʢʩʠʯʥʠʤʠ ʟʤʽʥʘʤʠ. ʊʦʤʫ ʧʨʠ ʾʭ ʘʥʘʣʽʟʽ, ʦʩʦʙʣʠʚʦ 

ʜʣʷ ʚʠʧʘʜʢʽʚ ʛʦʩʪʨʦʛʦ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʫʷʚʣʷʪʠ ʩʪʘʜʽʾ 

ʣʝʡʢʦʧʦʝʟʫ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʧʨʦʣʽʬʝʨʘʮʽʶ, ʜʦʟʨʽʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʣʝʡʢʦʮʠʪʽʚ. 

ʅʘ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʡ ʧʫʣ ʧʨʠʧʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 10ï30%, ʘ ʥʘ ʧʫʣʠ ʜʦʟʨʽʚʘʥʥʷ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ï 65ï90% ʛʨʘʥʫʣʦʮʠʪʽʚ ʫ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ. ʇʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʣʝʡʢʦʛʨʘʤʠ ɺʈʍ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʴ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʻ ʧʦʚʽʣʴʥʽʰʦʶ 

ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʪʨʝʙʠ ʚ ʥʝʡʪʨʦʬʽʣʘʭ, ʘ ʧʫʣ ʟʙʝʨʽʛʘʥʥʷ ʛʨʘʥʫʣʦʮʠʪʽʚ ʤʝʥʰʠʡ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʧʨʦʬʽʣʶ [62, 

68, 244].  

ʑʦʙ ʟ'ʷʩʫʚʘʪʠ, ʥʘʩʢʽʣʴʢʠ ʩʠʣʴʥʦ ʚʧʣʠʚʘʻ ʝʥʜʦʛʝʥʥʘ ʽʥʪʦʢʩʠʢʘʮʽ ̫ ʥʘ 

ʦʨʛʘʥʽʟʤ, ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ. ʇʆʃ 

ʥʘʜʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ ʽ ʪʢʘʥʠʥʘʭ ʧʽʜ ʚʧʣʠʚʦʤ ɸʌʆ, 

ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʪʘ ʽʥʰʠʭ ʩʪʨʫʢʪʫʨ ʟ 

ʚʠʩʦʢʦʶ ʡʤʦʚʽʨʥʦʩʪʽ ʩʝʨʡʦʟʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʪʚʘʨʠʥ. 

ʆʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʜʠʩʙʘʣʘʥʩʫ ɸʌʆ, ʚʢʣʶʯʥʦ ʟ ʚʽʣʴʥʠʤʠ 

ʨʘʜʠʢʘʣʘʤʠ, ʽ ʟʜʘʪʥʽʩʪʶ ʦʨʛʘʥʽʟʤʫ ʜʦ ʾʭʥʴʦʾ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʩʠʩʪʝʤ. ʁʦʛʦ ʜʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ ʽ ʪʢʘʥʠʥ 

ʦʨʛʘʥʽʟʤʫ, ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ. 

ɿʘʟʚʠʯʘʡ ʦʨʛʘʥʽʟʤ ʢʦʨʦʪʢʦʯʘʩʥʦ ʨʝʘʛʫʻ ʥʘ ʩʪʨʝʩ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʇʆʃ,  ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ ʦʨʛʘʥʽʟʤʫ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚ. ʋ ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʆʢʩʠʛʝʥʫ ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ ʚʪʦʨʠʥʥʽ ʤʝʩʝʥʜʞʝʨʠ, 

ʩʧʨʠʷʶʯʠ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ  ̔ʘʢʪʠʚʘʮʽʾ ʬʘʢʪʦʨʽʚ ʪʨʘʥʩʢʨʠʧʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʛʝʥʽʚ, 

ʟʦʢʨʝʤʘ ʪʠʭ, ʱʦ ʢʦʜʫʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʝʥʟʠʤʠ. ʗʢ ʚʪʦʨʠʥʥʽ ʤʝʩʝʥʜʞʝʨʠ, ɸʌʆ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʢʣʽʪʠʥʥʦʤʫ ʤʝʪʘʙʦʣʽʟʤʽ. ɺʦʥʠ ʩʧʨʠʷʶʪʴ ʧʝʨʝʜʘʯʽ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʩʠʛʥʘʣʽʚ ʚʽʜ ʤʽʞʢʣʽʪʠʥʥʠʭ ʩʠʛʥʘʣʴʥʠʭ ʤʦʣʝʢʫʣ ʪʘ ʾʭ ʤʝʤʙʨʘʥʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʜʦ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ [12]. 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʫʜʴ-ʷʢʠʡ ʜʦʩʪʘʪʥʴʦ ʧʦʪʫʞʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʤʦʞʝ 

ʽʥʽʮʽʶʚʘʪʠ ʧʨʦʮʝʩʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ. ʇʆʃ ʽʥʽʮʽʶʻ, ʚʽʜʧʦʚʽʜʥʦ, 

ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʧʨʦʤʽʞʥʠʭ ʽ ʢʽʥʮʝʚʠʭ ʩʢʣʘʜʦʚʠʭ, ʷʢ ʛʽʜʨʦʧʝʨʝʢʠʩʠ ʣʽʧʽʜʽʚ ʽ ʊɹʂ-

ʘʢʪʠʚʥʽ ʧʨʦʜʫʢʪʠ. ɺ ʥʘʰʽʡ ʨʦʙʦʪʽ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʨʽʚ 1 ʽ 2 ʜʦʩʣʽʜʫ ʜʦ 

ʚʚʝʜʝʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʚʠʷʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ɻʇʃ ʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. ʇʨʠ ʩʫʙʢʣʽʥʽʯʥʽʡ 

ʬʦʨʤʽ ʤʘʩʪʠʪʫ ʚʽʜʭʠʣʝʥʥʷ ʙʫʣʠ ʟʥʘʯʥʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ: ɻʇʃ ï 38,5% (P < 

0,01); ʊɹʂ-ʘʢʪʠʚʥʽ ʧʨʦʜʫʢʪʠ ï 27,1% (P < 0,01). ʇʽʩʣʷ ʽʥôʻʢʮʽʡ ʣʽʢʫʚʘʣʴʥʦʾ ʬʦʨʤʠ 

ʥʘʩʪʫʧʘʣʘ ʩʪʽʡʢʘ ʜʠʥʘʤʽʢʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʙʦʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʫ ʜʣʷ  ʊɹʂ-

ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʤʦʞʥʘ ʦʮʽʥʠʪʠ, ʷʢ ʧʦʤʽʨʥʫ, ʘ ʜʣʷ  ɻʇʃ, ʷʢ ʽʥʪʝʥʩʠʚʥʫ. ʄʠ 

ʚʚʘʞʘʻʤʦ, ʱʦ ʜʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ ʨʽʚʥʷ ʛʽʜʨʦʧʝʨʝʢʠʩʽʚ ʣʽʧʽʜʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ɽʊʉ, 

ʷʢʠʡ ʧʨʦʷʚʣʷʻ ʚʠʩʦʢʠʡ ʽʥʛʽʙʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʇʆʃ, ʜʦʩʪʘʪʥʴʦ ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʚʝʜʝʥʥʷ  ʧʨʝʧʘʨʘʪʫ.  

ʉʭʦʞʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ʧʦʢʘʟʘʥʦ ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ ʽʥʰʦʛʦ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ. ɿʘʭʚʦʨʶʚʘʥʥʷ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʫ ʭʚʦʨʠʭ ʢʦʨʽʚ ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ɻʇʃ. ɼʦ ʚʚʝʜʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ ʨʽʚʝʥʴ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʙʫʚ ʥʘ 26,6% (ʈ < 0,01), ʘ 

ʛʽʜʨʦʧʝʨʝʢʠʩʽʚ ʣʽʧʽʜʽʚ ï ʥʘ 32,9 % (ʈ < 0,001) ʙʽʣʴʰʠʤ, ʥʽʞ ʫ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ. ʅʘ 9 ʜʦʙʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦ ʾ ʩʫʙʩʪʘʥʮʽʾ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ (7,17% ʧʨʦʪʠ 8,62 %, ʈ < 

0,01) ʽ ʛʽʜʨʦʧʝʨʝʢʠʩʽʚ ʣʽʧʽʜʽʚ (1,42% ʧʨʦʪʠ 1,82%, ʈ < 0,01), ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʚʠʟʥʘʯʝʥʠʤʠ ʜʦ ʣʽʢʫʚʘʥʥʷ [52]. 

ʇʦʨʫʰʝʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʆʄʇ, ʧʨʦʮʝʩʦʤ ʧʦʩʪʫʧʦʚʦʛʦ 

ʾʭ ʨʦʟʱʝʧʣʝʥʥʷ ʚʽʜ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʩʠʥʪʝʟʫ ʙʽʣʢʽʚ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ 

ʤʘʨʢʝʨʽʚ ʧʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ. ʇʨʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ ʧʝʨʰʦʯʝʨʛʦʚʦ ʙʽʣʢʠ 

ʦʢʠʩʣʶʶʪʴʩʷ ɸʌʆ, ʘ ʥʝ ʣʽʧʽʜʠ ʯʠ ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ. ʊʦʤʫ ʩʘʤʝ ʧʦʢʘʟʥʠʢ ʆʄʇ 

ʚʠʜʽʣʷʻʪʴʩʷ, ʷʢ ʦʜʠʥ ʽʟ ʧʝʨʰʠʭ ʽ ʥʘʡʙʽʣʴʰ ʥʘʜʽʡʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʫʨʘʞʝʥʥʷ ʪʢʘʥʠʥ 

ʧʨʠ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʽʡ ʧʘʪʦʣʦʛʽʾ. ʅʘʡʙʽʣʴʰʠʭ ʫʩʧʽʭʽʚ ʜʦʩʷʛʥʫʪʦ ʧʨʠ ʚʠʚʯʝʥʥ ̔

ʚʘʨʽʘʥʪʫ ʆʄʇ ʧʦʚôʷʟʘʥʦʛʦ ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʘʨʙʦʥʽʣʴʥʠʭ ʧʦʭʽʜʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʦʢʠʩʣʝʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ ʚʩʝʨʝʜʠʥʽ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ. 



133 
 

ʆʢʠʩʥʝʥʥʷ ʟʘʣʠʰʢʽʚ ʣʽʟʠʥʫ, ʘʨʛʽʥʽʥʫ, ʛʽʩʪʠʜʠʥʫ, ʧʨʦʣʽʥʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʘʣʴʜʝʛʽʜʥʠʭ ʘʙʦ ʢʝʪʦʥʦʚʠʭ ʧʦʭʽʜʥʠʭ. ɸʣʴʜʝʛʽʜʥʽ ʧʦʭʽʜʥʽ ʧʨʠʡʥʷʪʦ 

ʚʚʘʞʘʪʠ ʨʘʥʥʽʤʠ, ʘ ʢʝʪʦʥʦʚʽ ï ʧʽʟʥʽʤʠ ʤʘʨʢʝʨʘʤʠ ʦʢʠʩʥʝʥʥʷ ʙʽʣʢʽʚ [123, 194]. 

ɺʠʟʥʘʯʝʥʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʘʣʴʜʝʛʽʜʥʠʭ (OMʇ370) ʪʘ ʢʝʪʦʥʦʚʠʭ 

(OMʇ430) ʧʦʭʽʜʥʠʭ ʦʢʠʩʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʣʽʧʦʩʦʤʘʣʴʥʦʾ ʩʫʙʩʪʘʥʮʽʾ ʧʦʚʥʽʩʪʶ ʩʧʽʚʧʘʜʘʶʪʴ ʟʘ ʥʘʧʨʷʤʢʦʤ ʽ ʜʠʥʘʤʽʢʦʶ ʟʤʽʥ 

ʟ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ɻʇʃ. ɿʤʝʥʰʝʥʥʷ ʆʄʇ ʩʪʘʥʦʚʠʣʦ ʚʽʜ 4,1 ʜʦ 9,1 

ʥʤʦʣʴ/ʤʛ ʙʽʣʢʘ ʜʣʷ ʢʦʨʽʚ ʟ ʢʣʽʥʽʯʥʦʶ ʬʦʨʤʦʶ ʽ ʚʽʜ 2,8 ʜʦ 5,1 ʥʤʦʣʴ/ʤʛ ʜʣʷ ʢʦʨʽʚ 

ʟ ʩʫʙʢʣʽʥʽʯʥʦʶ ʬʦʨʤʦʶ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʉʭʦʞʽ ʜʘʥʽ ʚʠʷʚʣʝʥʦ ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʣʠʚʫ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ çʃʽʤʘʥʽʥè [252]. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʊʉ ʛʘʩʠʪʴ ʨʦʟʚʠʪʦʢ ʦʢʠʩʥʦ-ʢʘʨʙʦʥʽʣʴʥʦʛʦ ʩʪʨʝʩʫ. 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʟʘʧʦʙʽʛʘʻ ʧʝʨʦʢʩʠʜʥʦʤʫ ʧʦʰʢʦʜʞʝʥʥʶ 

ʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨ. ɺʦʥʘ ʨʝʛʫʣʶʻ ʦʢʠʩʥʫ ʜʝʛʨʘʜʘʮʽʶ ʣʽʧʽʜʽʚ ʧʽʜ ʜʽʻʶ ʚʽʣʴʥʠʭ 

ʨʘʜʠʢʘʣʽʚ. ʇʝʨʦʢʩʠʜʘʮʽʷ ʣʽʧʽʜʽʚ ʫ ʤʝʤʙʨʘʥʘʭ, ʢʦʥʪʨʦʣʶʻ ʚʤʽʩʪ ʘʢʪʠʚʥʠʭ ʬʦʨʤ 

ʆʢʩʠʛʝʥʫ, ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʽ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ. ʈʝʘʢʪʠʚʥʽ 

ʬʦʨʤʠ ʆʢʩʠʛʝʥʫ ʟʘ ʫʤʦʚ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʝʬʝʢʪʠʚʥʦ ʥʝʡʪʨʘʣʽʟʫʶʪʴʩʷ 

ʤʝʭʘʥʽʟʤʘʤʠ ʉɸɿ. ʉʝʨʝʜ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʚʠʜʽʣʷʶʪʴ ʝʥʟʠʤʘʪʠʯʥ ̔ (ʢʘʪʘʣʘʟʘ, 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ, ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ, ʛʝʤʦʢʩʠʜʘʟʘ-1, ʨʝʜʦʢʩ-ʧʨʦʪʝʾʥʠ) 

ʪʘ ʥʝʝʥʟʠʤʘʪʠʯʥ ̔ (ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʪʦʢʦʬʝʨʦʣ, ʢʘʨʦʪʠʥʦʾʜʠ, ʛʣʫʪʘʪʽʦʥ, 

ʉʝʣʝʥ) ʚʘʨʽʘʥʪʠ[106, 197]. 

ʃʽʢʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʦʤ ʥʘ ʦʩʥʦʚʽ ɽʊʉ ʩʧʨʠʷʣʦ ʟʥʠʞʝʥʥʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʨʦʮʝʩʽʚ ʦʢʠʩʥʝʥʥʷ ʽ ʟʨʦʩʪʘʥʥʶ ʘʢʪʠʚʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʉɸɿ. ɺʩʪʘʥʦʚʣʝʥʽ ʥʘʤʠ 

ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʝʥʟʠʤʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʢʘʪʘʣʘʟʠ, 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʪʘ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʪʘʙʽʣʴʥʫ 

ʦʜʥʦʩʪʦʨʦʥʥʶ ʜʠʥʘʤʽʢʫ ʟ ʚʠʩʦʢʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʥʘ 7 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʈ < 

0,01) ʜʣʷ ʢʦʨʽʚ ʦʙʦʭ ʬʦʨʤ ʤʘʩʪʠʪʽʚ.  ʊʘʢʘ ʞ ʜʠʥʘʤʽʢʠ ʚ ʦʙʦʭ ʜʦʩʣʽʜʘʭ ʚʠʷʚʣʝʥʘ 

ʜʣʷ ʤʝʪʘʙʦʣʽʪʫ ɺɻ ʚ ʝʨʠʪʨʦʮʠʪʘʭ (ʈ < 0,05). 

ɻʝʤʦʧʨʦʪʝʾʥ ʢʘʪʘʣʘʟʘ ʢʘʪʘʣʽʟʫʻ ʨʝʘʢʮʽʶ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ɻʽʜʨʦʛʝʥʫ ʥʘ 

ʚʦʜʫ ʽ ʤʦʣʝʢʫʣʷʨʥʠʡ ʆʢʩʠʛʝʥ. ɰʾ ʙʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʧʦʣʷʛʘʻ ʚ ʜʝʛʨʘʜʘʮʽʾ ʧʝʨʝʢʠʩʫ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʠʩʤʫʪʘʮʽʾ ʩʫʧʝʨʦʢʩʠʜʫ ʽ ʟʘʙʝʟʧʝʯʝʥʥʽ 
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ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨ ʚʽʜ ʨʫʡʥʫʚʘʥʥʷ ʧʽʜ ʡʦʛʦ ʜʽʻʶ. ʂʘʪʘʣʘʟʘ ï 

ʮʝ ʬʝʨʤʝʥʪ, ʷʢʠʡ ʧʨʘʮʶʻ ʜʫʞʝ ʝʬʝʢʪʠʚʥʦ. ʁʦʤʫ ʥʝ ʧʦʪʨʽʙʥʘ ʝʥʝʨʛʽʷ ʘʢʪʠʚʘʮʽʾ, ʱʦʙ 

ʽʥʽʮʽʶʚʘʪʠ ʧʦʯʘʪʢʠ ʨʦʙʦʪʠ [253]. ʉʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ 

ʬʝʨʤʝʥʪ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚʩʽʤʘ ʢʣʽʪʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ, ʬʫʥʢʮʽʦʥʫʻ ʜʣʷ 

ʧʦʤôʷʢʰʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʆʢʩʠʛʝʥʫ ʥʘ 

ʢʣʽʪʠʥʠ. ɺ̔ ʣʴʥʽ ʨʘʜʠʢʘʣʠ, ʷʢʽ ʻ ʧʦʙʽʯʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʥʦʨʤʘʣʴʥʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʫʪʴ ʧʦʨʫʰʫʚʘʪʠ ʮʽʣʽʩʥʽʩʪʴ ʽ ʬʫʥʢʮʽʾ ʢʣʽʪʠʥ. ʈʝʛʫʣʷʮʽʷ 

ʘʢʪʠʚʥʦʩʪʽ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʝʜʦʢʩ-ʩʠʩʪʝʤʦʶ ʢʣʽʪʠʥʠ, 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʫʪʚʦʨʝʥʥʷ ʨʘʜʠʢʘʣʽʚ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʫ ʢʣʽʪʠʥʽ [39]. ɺʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʦʢʠʩʥʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷʤ ʧʨʦʪʝʦʣʽʟʫ ʧʨʦʪʝʾʥʽʚ ʯʝʨʝʟ ʫʪʚʦʨʝʥʥʷ ʤʽʞʤʦʣʝʢʫʣʷʨʥʠʭ ʟʰʠʚʦʢ, 

ʟʤʝʥʝhʥʥʷʤ ʨʦʟʯʠʥʥʦʩʪʽ ʪʘ ʘʛʨʝʛʘʮʽʶ. ʋʪʚʦʨʝʥʽ ʘʛʨʝʛʘʪʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ 

ʢʣʽʪʠʥʘʭ ʫ ʚʠʛʣʷʜʽ ʘʛʨʝʩʦʤ. ɯʥʪʝʥʩʠʥʽʩʪʴ ʜʝʛʨʘʜʘʮʽʾ ʦʢʠʩʥʝʥʠʭ ʙʽʣʢʽʚ ʻ ʚʘʞʣʠʚʦʶ 

ʬʫʥʢʮʽʻʶ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʥʝʟʜʘʪʥʽʩʪʴ ʜʦ ʾʭ 

ʨʫʡʥʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʘ ʟ ʨʽʟʥʠʤʠ ʧʘʪʦʣʦʛʽʷʤʠ ʪʘ ʧʨʦʮʝʩʘʤʠ ʩʪʘʨʽʥʥʷ [12].  

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ, ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʘ ʧʦʟʠʮʽʦʥʫʻʪʴʩʷ ʷʢ ʦʜʠʥ ʟ ʢʣʶʯʦʚʠʭ 

ʬʝʨʤʝʥʪʽʚ ʉɸɿ, ʦʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʷʢʦʛʦ ʻ ʨʫʡʥʫʚʘʥʥʷ ʪʘ ʽʥʘʢʪʠʚʘʮʽʷ ʧʝʨʝʢʠʩʫ 

ɻʽʜʨʦʛʝʥʫ ʪʘ ʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ ʆʢʩʠʛʝʥʫ. ɼʦ ʩʢʣʘʜʫ ʬʝʨʤʝʥʪʫ ʚʭʦʜʠʪʴ ʢʦʬʘʢʪʦʨ 

ʉʝʣʝʥ. ʇʝʨʝʢʠʩ ɻʽʜʨʦʛʝʥʫ ʪʘ ʘʢʪʠʚʥʽ ʨʘʜʠʢʘʣʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩʽʚ 

ʇʆʃ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʝʩʪʘʙʽʣʽʟʘʮʽʻ  ʁʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʘʞ ʜʦ ʨʫʡʥʫʚʘʥʥʷ. 

ʉʘʤʝ ɻʇ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʤʝʤʙʨʘʥ ʢʣʽʪʠʥ ʚʽʜ ʨʫʡʥʽʚʥʦʾ ʜʽʾ ʧʦʪʫʞʥʠʭ ʦʢʠʩʥʠʢʽʚ. 

ʂʽʥʮʝʚʦʶ ʣʽʥʽʻʶ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ ʚʽʜ ʧʦʰʢʦʜʞʫʚʘʣʴʥʦʾ ʜʽʾ ʧʝʨʦʢʩʠʜʫ ɻʽʜʨʦʛʝʥʫ 

ʡ ʦʨʛʘʥʽʯʥʠʭ ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ ʻ ʛʣʫʪʘʪʽʦʥʦʚʠʡ ʨʝʜʦʢʩ-ʮʠʢʣ, ʱʦ ʚʢʣʶʯʘʻ ɻʇ, ʘ 

ʪʘʢʦʞ ʤʝʪʘʙʦʣʽʪ ï ʚʽʜʥʦʚʣʝʥʠʡ ʛʣʫʪʘʪʽʦʥ, ʷʢʽ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʽ ʚ 

ʢʦʤʧʣʝʢʩʽ ʟʜʘʪʥʽ ʽʥʛʽʙʫʚʘʪʠ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʝ ʦʢʠʩʥʝʥʥʷ [106]. 

ɽʊʉ ʥʝ ʣʠʰʝ ʛʘʣʴʤʫʻ ʧʝʨʦʢʩʠʜʥʽ ʧʨʦʮʝʩʠ ʫ ʢʣʽʪʠʥʘʭ, ʘ ʡ ʽʥʜʫʢʫʻ ʝʢʩʧʨʝʩʽʶ 

ʛʝʥʽʚ, ʷʢʽ ʢʦʜʫʶʪʴ ʝʥʟʠʤʠ ʉɸɿ. ɺʘʞʣʠʚʠʤʠ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤʠ ʮʽʣʷʤʠ ʪʘʢʠʭ 

ʩʧʦʣʫʢ ʻ ʨʝʜʦʢʩ-ʯʫʪʣʠʚʽ ʪʨʘʥʩʢʨʠʧʮʽʡʥʽ ʬʘʢʪʦʨʠ, ʟʦʢʨʝʤʘ ʘʥʪʠʦʢʩʠʜʘʥʪ- 

ʘʜʘʧʪʠʚʥʽ ʝʣʝʤʝʥʪʠ. ʈʝʘʣʽʟʘʮʽʷ ʮʠʪʦʧʨʦʪʝʢʪʦʨʥʠʭ ʝʬʝʢʪʽʚ ʝʩʪʝʨʽʚ 

ʪʽʦʩʫʣʴʬʦʢʠʩʣʦʪ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʯʝʨʝʟ ʤʦʜʫʣʷʮʽʶ ARE-ʨʝʛʫʣʴʦʚʘʥʦʾ 
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ʝʢʩʧʨʝʩʽʾ ʮʠʭ ʛʝʥʽʚ [252]. ʊʦʤʫ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʮʽʣʢʦʤ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʜʽʶ ʩʢʣʘʜʦʚʠʭ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ɽʊʉ ʧʨʝʧʘʨʘʪʫ. 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʫ ʧʘʪʦʛʝʥʝʟʽ ʤʘʩʪʠʪʽʚ ʧʨʦʚʽʜʥʝ 

ʟʥʘʯʝʥʥʷ ʤʘʪʁʴ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʛʫʤʦʨʘʣʴʥʠʡ ʪʘ ʢʣʽʪʠʥʥʠʡ 

ʽʤʫʥʽʪʝʪ, ʟ ʥʘʩʪʫʧʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ ʤʠʪʪʻʚʦʛʦ ʪʘ  

ʩʧʦʚʽʣʴʥʝʥʦʛʦ ʪʠʧʫ, ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʜʦ ʚʣʘʩʥʠʭ ʪʢʘʥʠʥ, ʨʦʟʚʠʪʢʦʤ 

ʚʪʦʨʠʥʥʦʛʦ ʽʤʫʥʦʜʝʬʽʮʠʪʫ, ʟʥʠʞʝʥʥʷʤ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ [34, 59, 

79, 162, 199]. 

ʃʽʧʦʩʦʤʘʣʴʥʽ  ʧʨʝʧʘʨʘʪʠ  ʤʦʞʫʪʴ  ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʜʦʩʪʘʚʢʠ 

ʚ ʤʦʣʦʯʥʫ ʟʘʣʦʟʫ ʥʝʦʙʭʽʜʥʦʾ ʣʽʢʫʚʘʣʴʥʦʾ ʩʫʙʩʪʘʥʮʽʾ ʟ ʤʝʪʦʶ ʢʦʨʝʢʮʽʾ ʽʤʫʥʥʦʛʦ  

ʛʦʤʝʦʩʪʘʟʫ ʧʨʠ  ʽʥʬʝʢʮʽʡʥʦ-ʘʣʝʨʛʽʯʥʠʭ  ʟʘʭʚʦʨʶʚʘʥʥʷʭ [21, 33, 58].  

ɹ̔ ʣʴʰʽʩʪʴ ʽʥʬʝʢʮʽʡ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʤʘʻ 

ʢʦʨʦʪʢʦʪʨʠʚʘʣʠʡ ʧʝʨʝʙʽʛ ʙʝʟ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʆʨʛʘʥʽʟʤ ʚʦʣʦʜʽʻ ʟʥʘʯʥʠʤ 

ʘʨʩʝʥʘʣʦʤ ʬʘʢʪʦʨʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʧʨʦʪʠ ʽʥʬʝʢʮʽʡ. ʈʝʘʣʽʟʫʶʪʴʩʷ ʤʝʭʘʥʽʟʤʠ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʘ ʩʘʤʝ: ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʙʫʜʥʠʢʘ ʪʘ ʩʧʨʷʤʦʚʘʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʡʦʛʦ ʟʥʝʰʢʦʜʞʝʥʥʷ. ɯʤʫʥʥʘ ʩʠʩʪʝʤʘ ʩʩʘʚʮʽʚ ʻ ʩʘʤʦʨʝʛʫʣʴʦʚʘʥʦʶ. ɻʝʥʠ ʽʤʫʥʥʦʛʦ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʢʦʜʫʶʪʴ ʩʠʥʪʝʟ ʙʽʣʢʽʚ ʽ ʘʢʪʠʚʥʽʩʪʴ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ, ʱʦ 

ʜʦʧʦʤʘʛʘ ̒ ʫʪʨʠʤʫʚʘʪʠ ʮʽ ʙʽʣʢʠ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ [14]. 

ʇʨʠʨʦʜʥʠʡ ʽʤʫʥʽʪʝʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʚʠʜʢʠʤ ʧʦʯʘʪʢʦʤ, ʧʨʘʮʶʻ ʝʬʝʢʪʠʚʥʦ ʪʘ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʣʦʥʘʣʴʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ ʘʥʪʠʛʝʥ-ʩʧʝʮʠʬʽʯʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʻ 

ʚʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ [7, 185]. 

ʃʽʤʬʦʮʠʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʚʠʟʥʘʥʥʷ ʯʫʞʦʨʽʜʥʠʭ ʘʥʪʠʛʝʥʽʚ ʪʘ ʫʯʘʩʪʽ ʫ 

ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ ʦʨʛʘʥʽʟʤʫ. ɰʭʥʷ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʤʽʩʪʦʤ 

ʩʫʙʧʦʧʫʣʷʮʽʡ ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ ʢʦʨʽʚ [113].  

ɿʘ ʢʽʣʴʢʽʩʪʶ ʝʨʠʪʨʦʮʠʪʽʚ, ʘʜʩʦʨʙʦʚʘʥʠʭ ʦʜʥʠʤ ʣʽʤʬʦʮʠʪʦʤ, ʩʫʜʷʪʴ ʧʨʦ 

ʩʪʫʧʽʥʴ ʾʭ ʘʢʪʠʚʥʦʩʪʽ . ʋ ʚʽʜʽʙʨʘʥʠʭ ʥʘʤʠ ʟʨʘʟʢʘʭ ʢʨʦʚʽ ʯʘʩʪʢʘ çʥʫʣʴʦʚʠʭè, ʪʦʙʪʦ 

ʪʘʢʠʭ ʱʦ ʥʝ ʧʨʠʻʜʥʘʣʠ ʞʦʜʥʦʛʦ ʝʨʠʪʨʦʮʠʪʫ ʜʣʷ ʊɽ-ʈʋʃ, ʊɸ-ʈʋʃ ʽ ʊ-

ʪʝʦʬʽʣʽʥʨʝʟʠʩʪʝʥʪʥʠʭ ʊh-ʈʋʃ, ʙʫʣʘ ʚʠʱʦʶ ʚ ʛʨʫʧʽ ʭʚʦʨʠʭ ʪʚʘʨʠʥ ʽ ʩʫʤʘʨʥʦ 

ʥʠʞʯʦʶ ʜʣʷ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ʣʽʤʬʦʮʠʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʇʦʜʽʙʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʫʣʦ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʢʨʦʚʽ ʢʦʨʽʚ ʟ ʦʙʦʤʘ ʬʦʨʤʘʤʠ ʤʘʩʪʠʪʫ. 

ʈʽʟʥʠʮʷ ʩʪʦʩʫʚʘʣʘʩʷ ʣʠʰʝ ʚʝʣʠʯʠʥʠ ʯʘʩʪʦʢ ʪʘ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʚʽʜʭʠʣʝʥʴ.  
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ɼʣʷ çʘʚʽʜʥʠʭè ʬʦʨʤ ʦʩʥʦʚʥʽ ʟʤʽʥʠ ʩʪʦʩʫʚʘʣʠʩʷ ʣ̔ ʤʬʦʮʠʪʽʚ ʟ ʥʠʟʴʢʦʶ 

ʱʽʣʴʥʽʩʪʶ. ʉʝʨʝʜ ʟʘʛʘʣʴʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʾʭʥʷ ʯʘʩʪʢʘ ʩʷʛʘʣʘ ʤʘʡʞʝ ʧʦʣʦʚʠʥʠ ʽ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʩʝʨʝʜʥʴʦʘʚʽʜʥʦʾ ʪʘ ʚʠʩʦʢʦʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ 

ʩʫʙʧʦʧʫʣʷʮʽʡ ʊɽ-ʈʋʃ ʚ 3,69 ʨʘʟʽʚ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʾ ʚʠʙʽʨʢʠ ʫ ʧʝʨʰʦʤʫ ʜʦʩʣʽʜʽ 

ʪʘ  3,73 ʨʘʟʠ ʚ ʜʨʫʛʦʤʫ ʜʦʩʣʽʜʽ. ɼʣʷ ʛʨʫʧʠ ʪʚʘʨʠʥ ʟ ʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ 

ʤʘʢʩʠʤʘʣʴʥʝ ʚʽʜʭʠʣʝʥʥʷ ʫ 4,6 ʨʘʟʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘ 3 ʜʦʙʫ, ʘ ʜʣʷ ʛʨʫʧʠ ʟ 

ʩʫʙʢʣʽʥʽʯʥʦʶ ʬʦʨʤʦʶ ʫ 4,21 ʨʘʟʠ ï ʥʘ 7 ʜʦʙʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ. ɼʣʷ 

ʘʢʪʠʚʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʯʘʩʪʢʘ ʤʘʣʦʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʊɸ-ʈʋʃ ʩʢʣʘʜʘʣʘ ʙʣʠʟʴʢʦ 

30% ʚʽʜ ʫʩʽʭ ʚʠʷʚʣʝʥʠʭ. ɰʭʥʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦ ʟʘʛʘʣʴʥʦʾ ʯʘʩʪʢʠ ʩʝʨʝʜʥʴʦ- ʪʘ 

ʚʠʩʦʢʦʘʚʽʜʥʠʭ ʩʫʙʧʦʧʫʣʷʮʽʡ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʫ ʧʝʨʰʦʤʫ ʜʦʩʣʽʜʽ ʙʫʣʦ ʷʢ 

3,98:1, ʘ ʚ ʜʨʫʛʦʤʫ ʜʦʩʣʽʜʽ ï ʷʢ 3,78:1. ɹʣʠʟʴʢʦ ʪʨʝʪʠʥʠ ʩʪʘʥʦʚʠʣʘ ʯʘʩʪʢʘ 

ʭʝʣʧʝʨʽʚ ʊh(3-5). ɺ ʟʚôʷʟʢʫ ʟ ʷʚʥʠʤ ʧʝʨʝʚʘʞʘʥʥʷʤ ʪʝʦʬʽʣʽʥʨʝʟʠʩʪʝʥʪʥʠʭ ʊh-

ʈʋʃ(0) ʽ ʚʽʜʩʫʪʥʽʩʪʶ ʚʠʩʦʢʦʘʚʽʜʥʦʾ ʩʫʙʧʦʧʫʣʷʮʽʾ ʄ-ʣʽʤʬʦʮʠʪʽʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʜʦ ʊh-ʈʋʃ(6-10) ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʫ ʢʨʦʚʽ ʢʦʨʽʚ ʟ ʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ ʙʫʣʦ 

ʟʥʘʯʥʦ ʚʠʱʠʤ, ʥʽʞ ʫ ʊɽ-ʈʋʃ ʪʘ ʊɸ-ʈʋʃ ʽ ʦʮʽʥʶʚʘʣʦʩʴ ʷʢ 5,21:1. ʋ ʢʨʦʚʽ ʢʦʨʽʚ 

ʟ ʩʫʙʢʣʽʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʘʩʪʠʪʦʤ ʧʨʦʧʦʨʮʽʷ ʙʫʣʘ 4,44:1. 

ʇʽʩʣʷ ʚʥʫʪʨʽʰʥʴʦʤôʷʟʝʚʦʛʦ ʚʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦʛʦ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʟ ɽʊʉ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ çʥʫʣʴʦʚʠʭè ʊɽ-ʈʋʃ, ʊɸ-ʈʋʃ ʽ ʊh-

ʈʋʃ ʟʘ ʦʙʦʭ ʬʦʨʤ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʋ ʧʝʨʰʦʤʫ ʜʦʩʣʽʜʽ ʚʠʷʚʣʝʥʦ ʩʢʦʨʦʯʝʥʥʷ ʚʽʜ 

1,7% (ʊɸ-ʈʋʃ) ʜʦ 3,9% (ʊɽ-ʈʋʃ) (ʈ < 0,05), ʘ ʚ ʜʨʫʛʦʤʫ ï ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ 

ʧʨʦʮʝʩ ʚʧʣʠʚʫ ʧʨʝʧʘʨʘʪʫ ʥʘ ʟʤʝʥʰʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʚʽʜ 2,3% (ʊɽ-ʈʋʃ) ʜʦ 9,5% 

(ʊh-ʈʋʃ) (ʈ < 0,01). ʆʜʥʦʯʘʩʥʦ ʚʽʜʙʫʚʘʣʦʩʷ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʊ-

ʩʫʧʨʝʩʦʨʽʚ ʥʘ 2,2% ʫ ʧʝʨʰʦʤʫ ʜʦʩʣʽʜʽ ʪʘ ʥʘ 2% ï ʫ ʜʨʫʛʦʤʫ.  

ɺʽʜʦʤʦ, ʱʦ ɺ-ʣʽʤʬʦʮʠʪʠ ʟʜʽʡʩʥʶʶʪʴ ʩʧʝʮʠʬʽʯʥʫ ʛʫʤʦʨʘʣʴʥʫ ʽʤʫʥʥʫ 

ʚʽʜʧʦʚʽʜʴ. ʉʝʨʝʜ ʥʠʭ ʷʚʥʝ ʧʝʨʝʚʘʞʘʥʥʷ ʥʘʣʝʞʠʪʴ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤ ɺ-

ʣʽʤʬʦʮʠʪʘʤ: ʜʣʷ ʢʦʨʽʚ ʟ ʢʘʪʘʨʘʣʴʥʦʶ ʬʦʨʤʦʶ ʤʘʩʪʠʪʫ ʾʭ ʯʘʩʪʢʘ ʩʪʘʥʦʚʠʣʘ 60%  

ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ, ʟʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ï 62,6%.  

ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʫʚʘʣʴʥʦʾ ʩʫʙʩʪʘʥʮʽʾ ʯʘʩʪʢʘ ʘʢʪʠʚʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ (ʟ 

ʥʠʟʴʢʦʶ ʽ ʩʝʨʝʜʥʴʦʶ ʘʚʽʜʥʽʩʪʶ)  ʫ ʧʝʨʰʦʤʫ ʜʦʩʣʽʜʽ ʤʘʣʘ ʟʨʦʩʪʘʥʥʷ ʥʘ 2,7% (ʈ < 

0,05) ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʨʠ ʩʫʙʢʣʽʥʽʯʥʽʡ ʬʦʨʤʽ ʫ ʜʨʫʛʦʤʫ ʽ ʪʨʝʪʴʦʤʫ 
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ʟʨʘʟʢʘʭ ʢʨʦʚʽ ʚʠʷʚʣʝʥʦ ʤʽʥʽʤʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʨʦʟʝʪʢʦʫʪʚʦʨʶʶʯʠʭ ɽɸʉ-ʈʋʃ 

ʣʠʰʝ ʥʘ 0,7%. 

ʉʝʨʝʜ ʛʫʤʦʨʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʩʪʨʝʩ ʽ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ, ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʝʨʰ ʟʘ ʚʩʝ ʚʠʚʯʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʪʘ ʣʽʟʦʮʠʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʮʠʨʢʫʣʶʶʯʠʭ 

ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʙʘʢʪʝʨʠʮʠʜʥʘ  

ʪʘ ʣʽʟʦʮʠʤʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʦʩʣʽʜʥʦʾ ʚʠʙʽʨʢʠ ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɺʠʷʚʣʝʥʽ 

ʚʽʜʭʠʣʝʥʥʷ  ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʤʠ (ʈ < 0,01) ʜʣʷ ʦʙʦʭ ʬʦʨʤ ʤʘʩʪʠʪʫ. ʇʽʩʣʷ 

ʣʽʢʫʚʘʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʶ ɽʊʉ ʩʫʙʩʪʘʥʮʽʻʶ ʚʩʪʘʥʦʚʣʝʥʦ ʽʥʪʝʥʩʠʚʥʝ ʟʨʦʩʪʘʥʥʷ 

ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʥʘ  9% (ʈ < 0,01) ʪʘ ʣʽʟʦʮʠʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ 6,2% (ʈ < 0,01) ʥʘ 7 

ʜʦʙʫ ʜʣʷ ʟʨʘʟʢʽʚ ʢʨʦʚʽ ʚʟʷʪʠʭ ʫ ʢʦʨʽʚ ʟ ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ. ʋ ʜʨʫʛʦʤʫ ʜʦʩʣʽʜʽ 

ʨʽʩʪ ʧʦʢʘʟʥʠʢʽʚ ʙʫʚ ʙʽʣʴʰ ʚʘʛʦʤʠʤ ʽ ʩʪʘʥʦʚʠʚ 11,4% (ʈ < 0,01) ʪʘ 11% (ʈ < 0,001).  

ɺʽʜʦʤʦ, ʱʦ ʮʠʨʢʫʣʶʶʯʽ ʽʤʫʥʥʽ ʢʦʤʧʣʝʢʩʠ ʮʝ ʛʝʪʝʨʦʛʝʥʥʘ ʛʨʫʧʘ 

ʽʤʫʥʦʨʝʘʢʪʘʥʪʽʚ, ʫʪʚʦʨʝʥʠʭ ʥʝʢʦʚʘʣʝʥʪʥʠʤ ʟôʻʜʥʘʥʥʷʤ ʪʠʧʫ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʽʣʦ. 

ʅʘʜʣʠʰʢʦʚʘ ʢʽʣʴʢʩ̔ʪɹ ʘʥʪʠʛʝʥʫ, ʫʪʚʦʨʝʥʥ̫ ʟʘʡʚʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʙʝʟ ʾʭ 

ʝʬʝʢʪʠʚʥʦʾ ʝʣʽʤʽʥʘʮʽʾ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

(ʛʽʧʝʨʯʫʪʣʠʚʽʩʪʴ III ʪʠʧʫ). ʅʘʢʦʧʠʯʝʥʥ̫ ʜʨʽʙʥʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚ ʨʽʟʥʠʭ 

ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ, ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽ ʧʦʰʢʦʜʞʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ [58, 207]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʎɯʂ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʽʜ ʜʽʻʶ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʟʤʝʥʰʠʣʘʩʷ. ɺʠʷʚʣʝʥʽ ʚʽʜʭʠʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʠʩʦʢʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ. ʇʦʢʘʟʥʠʢʠ ʫ ʢʦʨʽʚ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʟ ʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ 

ʟʤʝʥʰʠʣʠʩʷ ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʥʘ 17% (P < 0,01) ʽ ʩʴʦʤʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʜʦʜʘʪʢʦʚʦ ʱʝ ʥʘ 5% (P < 0,001). ɺʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʚʞʝ ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʜʦʟʚʦʣʠʣʘ ʟʥʠʟʠʪʠ ʧʦʢʘʟʥʠʢ ʎɯʂ ʜʦ ʨʽʚʥʷ, ʷʢʠʡ ʧʝʨʝʚʝʨʰʠʚ 

ʜʘʥʽ ʢʦʥʪʨʦʣʴʥʦʾ ʚʠʙʽʨʢʠ. ʋ ʜʨʫʛʦʤʫ ʜʦʩʣʽʜʽ  ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ 

ʎɯʂ ʩʢʣʘʣʦ 19,5% (P < 0,001) ʽ ʙʫʣʦ ʤʝʥʰʠʤ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʥʘ 5,3%. ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʃʝʚʢʽʚʩʴʢʦʾ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʱʦ ʧʨʠ ʩʫʙʢʣʽʥʽʯʥʦʤʫ 

ʤʘʩʪʠʪʽ ʨʽʚʝʥʴ ʎɯʂ ʟʨʦʩʪʘʻ ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʥʘʡʙʽʣʴʰ ʧʘʪʦʛʝʥʥʠʭ ʩʝʨʝʜʥʽʭ 
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ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɰʭ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʠʱʫʚʘʣʘ ʧʦʢʘʟʥʠʢʠ ʫ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ ʚ 

11,7 ʨʘʟʠ, ʪʦʜʽ ʷʢ ʜʨʽʙʥʠʭ ʎɯʂ ʙʫʣʦ ʙʽʣʴʰʝ ʫ ʣʠʰʝ ʥʘ 10% [20]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʘʪʘʨʘʣʴʥʠʡ ʽ 

ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʝʡʪʨʦʬʽʣʴʥʠʤ ʣʝʡʢʦʮʠʪʦʟʦʤ ʽ ʚʠʨʘʞʝʥʦʶ 

ʣʽʤʬʦʧʝʥʽʻʶ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʧʨʦʮʝʩʽʚ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʽ ʆʄʇ, ʟʥʠʞʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ 

ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʘ ʧʦʧʫʣʷʮʽʾ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʷ ʎɯʂ, ʷʢ ʧʦʢʘʟʥʠʢʘ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʦʨʛʘʥʽʟʤʫ. ɺʚʝʜʝʥʥʷ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ɽʊʉ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʧʦʟʠʪʠʚʥʠʤ ʚʧʣʠʚʦʤ 

ʥʘ ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʭʚʦʨʠʭ ʪʚʘʨʠʥ, ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʦʢʠʩʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʢʽʥʮʝʚʠʭ ʪʘ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ, ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʨʽʚʥ ̫ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʪʘ ʣʽʟʦʮʠʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʩʧʨʠʷʣʦ ʟʨʦʩʪʘʥʥʶ 

ʢʽʣʴʢʦʩʪʽ ʊ- ̔  ɺ - ʣʽʤʬʦʮʠʪʽʚ. 

ɸʥʘʣʽʟ ʪʘ ʦʮʽʥʢʘ ʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʢʘʟʫʻ ʥʘ ʧʦʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ ʣʽʧʦʩʦʤʘʣʴʥʦʾ ʩʫʙʩʪʘʥʮʽʾ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʥʘ ʧʝʨʝʙʽʛ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʻ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʢʦʨʽʚ 

ʟ ʢʘʪʘʨʘʣʴʥʦʶ ʽ ʩʫʙʢʣʽʥʽʯʥʦʶ ʬʦʨʤʘʤʠ ʤʘʩʪʠʪʫ.  

ʉʫʯʘʩʥʘ ʩʝʣʝʢʮʽʷ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʩʪʚʦʨʝʥʥʷ ʤʦʣʦʯʥʠʭ ʩʪʘʜ ʨʝʟʠʩʪʝʥʪʥʠʭ ʜʦ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʚʩʝ ʯʘʩʪʽʰʝ ʦʧʠʨʘʻʪʴʩʷ ʥʘ ʧʦʰʫʢ ʟʚôʷʟʢʫ ʤʽʞ ʭʚʦʨʦʙʘʤʠ ʪʘ 

ʛʝʥʝʪʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ, ̫ ʢʽ ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʦʢʨʝʤ ̔ʛʝʥʠ, ʜʽʣʷʥʢʠ ɼʅʂ, ʈʅʂ ʘʙʦ 

ʭʨʦʤʦʩʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʪʘʤʘʥʥʦ ʾ ʣʠʰʝ ʾʤ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʫʢʣʝʦʪʠʜʽʚ. 

ʇʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ ʩʫʯʘʩʥʠʭ ʤʘʨʢʝʨʽʚ ʧʦʚôʷʟʘʥʽ ʟʽ ʩʪʨʫʢʪʫʨʦʶ ɼʅʂ (ʪʘʢ ʟʚʘʥʽ 

ɼʅʂ-ʤʘʨʢʝʨʠ). ʎʝ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʞʫʚʘʪʠ ʛʝʥʝʪʠʯʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʥʘ ʨʽʚʥʽ 

ʛʝʥʦʤʫ, ʘ ʥʝ ʧʨʦʜʫʢʪʽʚ ʝʢʩʧʨʝʩʽʾ ʛʝʥʘ [47, 49, 85, 89, 91].  

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʜʣʷ ʂʉʂ ʚʠʚʯʝʥʦ ʧʦʣʽʤʦʨʬʽʟʤ ʜʨʫʛʦʛʦ 

ʝʢʟʦʥʫ ʛʝʥʘ BoLA-DRB3 ʤʝʪʦʜʦʤ ʇʃʈ-ʇɼʈʌ. ɺʽʜʦʤʦ, ʱʦ ʮʝʡ ʛʝʥ  ʚʽʜʽʛʨʘʻ 

ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʚ ʽʤʫʥʥʽʡ ʩʠʩʪʝʤʽ, ʙʦ ʡʦʛʦ ʧʨʦʜʫʢʪʠ ʚʠʟʥʘʯʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽʩʪʴ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʽ  ʙʝʨʫʪʴ ʧʨʷʤʫ ʫʯʘʩʪʴ ʫ ʟʚôʷʟʫʚʘʥʥʽ ʯʫʞʦʨʽʜʥʠʭ ʘʥʪʠʛʝʥʽʚ. 

ɼʣʷ 86 ʢʦʨʽʚ (26 ʢʦʨʽʚ ʟ ʂʉʂ Ò 200000 ʽ 60 ʛʦʣʽʚ ʟ ʂʉʂ Ó 500000 ʢʣ./ʩʤ3) ʟʘ 

ʜʘʥʠʤʠ ʪʠʧʫʚʘʥʥʷ ʟʥʘʡʜʝʥʦ 20 ʘʣʝʣʽʚ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʚʠʷʚʠʚʩʷ ʘʣʝʣʴ 
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BoLA-DRB3.2*24 (19,3%). ʇʽʩʣʷ ʚʽʜʩʽʶʚʘʥʥʷ ʘʣʝʣʽʚ ʟʘ ʚʝʣʠʯʠʥʘʤʠ ʚʽʜʥʦʩʥʦʛʦ 

ʨʠʟʠʢʫ ʽ ɢ2 ʪʘ ʧʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʥʘ ʦʙʤʝʞʝʥʠʡ ʨʦʟʤʽʨ ʚʠʙʽʨʢʠ  ʚ ʩʠʩʪʝʤʽ çʘʣʝʣʽ 

BoLA-DRB3.2 ï ʂʉʂè ʚʠʷʚʣʝʥʦ ʜʚʘ ʚʘʨʽʘʥʪʠ ʟ ʥʘʩʪʫʧʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

ï ʚʘʛʦʤʘ ʘʩʦʮʽʘʮʽʷ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ: ʘʣʝʣʴ BoLA-

DRB3.24: P(ɸ) = 0,193; P Ò 0,05; 

ï ʚʘʛʦʤʘ ʘʩʦʮʽʘʮʽʷ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ: ʘʣʝʣʴ BoLA-

DRB3.22: P(ɸ) = 0,097; P Ò 0,05. 

ʋ ʢʦʨʽʚ ʧʝʨʰʦʾ ʛʨʫʧʠ ʢʦʨʽʚ, ʷʢʽ ʤʘʣʠ ʘʣʝʣʴ *24, ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ  ʂʉʂ ʩʢʣʘʚ 

129231 ʢʣ./ʩʤ3, ʱʦ ʥʘ 10,5% ʤʝʥʰʝ ʥʽʞ ʜʣʷ ʚʠʙʽʨʢʠ ʟ ʥʠʟʴʢʠʤ ʂʉʂ. ʋ ʢʦʨʽʚ ʜʨʫʛʦʾ 

ʛʨʫʧʠ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʢʦʨʽʚ, ʷʢʽ ʤʘʣʠ ʘʣʝʣʴ *22 ʩʢʣʘʚ 1295 ʪʠʩ. 

ʢʣ./ʩʤ3, ʱʦ 12,5% ʙʽʣʴʰʝ ʥʽʞ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʙʽʨʢʠ ʟʘʛʘʣʦʤ. 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʧʨʘʢʪʠʯʥʦʾ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʻ ʚʠʷʚʣʝʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʦʥʪʦʛʝʥʝʟʫ. ʋ ʟʚôʷʟʢʫ ʟ 

ʥʝʜʦʩʪʘʪʥʽʤ ʚʠʚʯʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦ  ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʥʘʩʪʫʧʥʽ ʩʪʘʥʠ ʪʘ ʧʨʦʮʝʩʠ: 

ʽʥʚʦʣʶʮʽʷ-ʝʚʦʣʶʮʽʷ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ; ʜʠʩʪʨʦʬʽʷ, ʧʨʠʩʢʦʨʝʥʠʡ ʘʧʦʧʪʦʟ ʪʘ 

ʣʫʱʝʥʥʷ ʘʣʴʚʝʦʣʷʨʥʠʭ ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʚʠʤôʷ; ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʜʠʩʪʨʦʬʽʷ 

ʢʽʣʴʢʦʩʪʽ ʧʣʘʟʤʦʮʠʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʘʩʪʦʧʘʪʽʾ ʪʘ ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʂʉʂ. 

ʎʽ ʧʨʦʮʝʩʠ ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʫ ʚʠʥʠʢʥʝʥʥʽ ʜʝʬʽʮʠʪʫ ʢʦʣʦʩʪʨʘʣʴʥʠʭ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʘ ʤʘʩʪʦʜʠʩʪʨʦʬʽʷ ʤʘʻ ʣʠʰʝ ʜʚʘ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʠ 

ʨʦʟʚʠʪʢʫ: ʧʨʠ ʝʬʝʢʪʠʚʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʧʨʦʮʝʩ ʧʨʠʟʫʧʠʥʷʻʪʴʩʷ ʪʘ ʥʘʩʪʘʻ 

ʨʝʧʘʨʘʪʠʚʥʘ ʨʝʛʝʥʝʨʘʮʽʷ, ʘ ʙʝʟ ʥʘʣʝʞʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʫ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʩʫʙʢʣʽʥʽʯʥ ̔  ̔ʟ ʯʘʩʦʤ ʢʣʽʥʽʯʥʽ ʬʦʨʤʠ ʤʘʩʪʠʪʫ [14]. 

ɺʩʪʘʥʦʚʣʝʥʠʡ ʜʦʩʪʦʚʽʨʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʜʚʦʤʘ ʘʣʝʣʷʤʠ ʛʝʥʘ BoLA-DRB3 ʪʘ 

ʥʠʟʴʢʠʤ ʽ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʜʦʟʚʦʣʷʻ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ 

ʦʥʪʦʛʝʥʝʟʽ ʟʤʝʥʰʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ  ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʜʦʙʦʨʫ ʚ ʤʦʣʦʯʥʽ ʩʪʘʜʘ ʪʚʘʨʠʥ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚ ʛʝʥʦʪʠʧʽ 

ʙʫʛʘʾʚ ʽ ʪʝʣʠʯʦʢ ʛʝʥʝʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʭʠʣʴʥʦʩʪʽ/ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʤʘʩʪʠʪʽʚ. 
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ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʪʘ ʧʦʰʠʨʝʥʥʷ ʟʘʧʘʣʴʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʢʦʨʽʚ, ʦʙˇʨʫʥʪʦʚʘʥʘ ʨʦʣʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʾʭ 

ʚʠʥʠʢʥʝʥʥʽ, ʚʠʟʥʘʯʝʥʦ ʩʢʣʘʜ ʤʽʢʨʦʙʽʦʪʠ ʪʘ ʾʾ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʟʘ ʢʘʪʘʨʘʣʴʥʦ ʾ  ʽ ʩʫʙʢʣʽʥʽʯʥʦ ʾ ʬʦʨʤ ʤʘʩʪʠʪʽʚ. ʂʦʥʩʪʘʪʦʚʘʥʦ 

ʥʦʨʤʘʣʽʟʫʶʯʠʡ ʚʧʣʠʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ 

ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʥʘ ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʽʤʫʥʥʫ ʬʫʥʢʮʽʶ ʪʘ  ʙʽʦʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʪʘ ʩʝʢʨʝʪʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ  ʫ ʭʚʦʨʠʭ ʢʦʨʽʚ. ɺʠʩʚʽʪʣʝʥʦ ʛʝʥʦʪʠʧʦʚʫ 

ʦʙʫʤʦʚʣʝʥʽʩʪʴ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʫ ʢʦʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ɼʅʂ-

ʤʘʨʢʝʨʽʚ ʫ ʩʠʩʪʝʤʽ çʘʣʝʣʽ ʛʝʥʘ BoLA-DRB3  ï SCCè. 

 

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʢʦʨʽʚ ʥʘ ʩʫʙʢʣʽʥʽʯʥʠʡ 

ʤʘʩʪʠʪ ʫ ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʨʝʛʽʦʥʽ ʫ ʬʝʨʤʝʨʩʴʢʠʭ  ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʩʪʘʥʦʚʠʚ 28,9% ʚʽʜ 

ʫʩʴʦʛʦ ʧʦʛʦʣʽʚôʷ ʪʚʘʨʠʥ, ʫ ʧʽʜʩʦʙʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʥʘʩʝʣʝʥʥʷ ï  9,7%. ʋ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʜʝ ʧʨʦʚʦʜʠʣʠʩʷ ʜʦʩʣʽʜʠ, ʟʦʢʨʝʤʘ  ʫ ʊʆɺ çʇʝʨʣʠʥʘ ʇʦʜʽʣʣʷè 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʪʚʘʨʠʥ ʥʘ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 14,5%, ʚ ʌɻ 

çʇʦʜʽʣʴʩʴʢʘ ʤʘʨʢʘè ï12,9%, ʘ ʟʘ ʢʣʽʥʽʯʥʦʾ ʬʦʨʤʠ ʤʘʩʪʠʪʫ ï 2,8 ʽ 2,5% ʚʽʜʧʦʚʽʜʥʦ. 

ʅʘʡʯʘʩʪʽʰʝ ʤʘʩʪʠʪ ʨʝʻʩʪʨʫʚʘʣʠ ʫ ʢʦʨʽʚ ʪʨʝʪʴʦʾ ʣʘʢʪʘʮʽʾ.  

2.  ɿʘ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʤʘʩʪʠʪʽʚ ʚ ʘʩʦʮʽʘʮʽʷʭ ʧʘʪʦʛʝʥʥʠʭ  ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʥʘʣʝʞʠʪʴ ʩʪʘʬʽʣʦʢʦʢʘʤ (41,2%). ɿʘ ʧʨʠʭʦʚʘʥʦʛʦ ʧʝʨʝʙʽʛʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʝʨʝʚʘʞʘʶʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʨʦʜ̔ʚ  Streptococcus (26,5%) ʪʘ 

Staphylococcus (23,5%). ɽʧʽʟʦʦʪʠʯʥʽ ʰʪʘʤʠ Staphylococcus aureus ʧʨʦʷʚʣʷʶʪʴ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 43,7%  ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ,  Streptococcus agalactiae ï  

ʜʦ 56,5%. 

 3. ɿʘʭʚʦʨʶʚʘʥʥʷ ʢʦʨʽʚ ʟʘʧʘʣʴʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʽʥʠ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʨʦʚʽ. ʊʘʢ, ʟʘ ʢʘʪʘʨʘʣʴʥʦʾ ʬʦʨʤʠ ʤʘʩʪʠʪʫ ʫ ʢʨʦʚʽ 

ʭʚʦʨʠʭ ʢʦʨʽʚ ʚʠʷʚʣʝʥʦ ʤʝʥʠhʡ ʚʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ  (P < 0,05) ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʪʝʾʥʫ 

(P < 0,05), ʥʘʪʦʤʽʩʪʴ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ (P < 0,05). ʇʨʠ 

ʮʴʦʤʫ ʫ ʣʝʡʢʦʛʨʘʤʽ ʢʨʦʚʽ ʥʘ ʪʣʽ ʚʽʨʦʛʽʜʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʣʽʤʬʦʮʠʪʽʚ 

ʚʠʷʚʣʝʥʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʝʦʟʠʥʦʬʽʣʽʚ, ʤʦʥʦʮʠʪʽʚ ʽ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ 
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(P < 0,05 ï 0,001).  

4. ʂʦʥʩʪʘʪʦʚʘʥʦ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʡ ʚʧʣʠʚ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʽʤʫʥʥʫ 

ʬʫʥʢʮʽʶ ʢʦʨʽʚ, ʟʦʢʨʝʤʘ ʘʢʪʠʚʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʟʘʭʠʩʪʫ. ɿʘʬʽʢʩʦʚʘʥʦ  

ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ, 

ʦʩʦʙʣʠʚʦ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ʊʘʢ, ʢʽʣʴʢʽʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ (ʟʘʛʘʣʴʥʠʭ, ʘʢʪʠʚʥʠʭ ʽ 

ʪʝʦʬʽʣʽʥ-ʨʝʟʠʩʪʝʥʪʥʠʭ) ʫ ʢʨʦʚʽ ʢʦʨʽʚ ʟ ʢʘʪʘʨʘʣʴʥʠʤ ʤʘʩʪʠʪʦʤ ʙʫʣʘ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 

10,8 (P < 0,001), 9,1 (P < 0,01) ʽ  4,7%  (P < 0,001) ʤʝʥʰʦʶ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʽʡ, ʘ ʫ 

ʢʦʨʽʚ ʟ̔ ʩʫʙʢʣʽʥʽʯʥʠʤ ʤʘʩʪʠʪʦʤ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 5,9 (P <0,05), 11,5 (P < 0,001) ʪʘ 9,5% 

(P < 0,001). ʇʨʠ ʮʴʦʤʫ ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʨʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ 

ʥʝʘʢʪʠʚʥʠʭ ʊ-ʣʽʬʦʮʠʪʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ʢʣʽʪʠʥ ʽʟ ʥʠʟʴʢʦʶ ʽ ʩʝʨʝʜʥʴʦʶ 

ʱʽʣʴʥʽʩʪʶ ʨʝʮʝʧʪʦʨʽʚ (P < 0,05 ï 0,01). 

 5. ɿʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʫ ʢʦʨʽʚ ʩʧʨʠʯʠʥʷʶʪʴ ʽʥʛʽʙʫʶʯʠʡ ʚʧʣʠʚ 

ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʟʘʭʠʩʪʫ, ʧʨʦ ʮʝ ʚʢʘʟʫʻ 

ʥʠʞʯʘ ʣʽʟʦʮʠʤʥʘ ʽ ʙʘʢʪʝʨʠʮʠʜʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʪʘ ʙʽʣʴʰʠʡ ʚʤʽʩʪ 

ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (P < 0,05 ï 0,01).  ʅʘʪʦʤʽʩʪʴ ʟʘ ʚʠʥʠʢʥʝʥʥʷ 

ʤʘʩʪʠʪʫ ʚʠʷʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ 

ʣʽʧʽʜʽʚ (ʇʆʃ) ʪʘ ʦʢʠʩʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ (ʆʄʇ) ʥʘ ʪʣʽ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʝʥʟʠʤʽʚ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ (P < 0,05 ï 0,01). 

6. ɺʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʝ ʚʚʝʜʝʥʥʷ ʭʚʦʨʠʤ ʪʚʘʨʠʥʘʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʩʧʨʠʯʠʥʷʣʦ 

ʥʦʨʤʘʣʽʟʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʨʦʚʽ, ʘʢʪʠʚʥʽʩʪʴ 

ʢʣʽʪʠʥʥʦʾ ʽ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʦʨʛʘʥʽʟʤʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ  

ʥʘʙʣʠʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʨʽʚʥʷ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʪʚʘʨʠʥ.   

ɺʩʪʘʥʦʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ, ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ, 

ʤʦʥʦʮʠʪʽʚ ʪʘ ʝʦʟʠʥʦʬʽʣʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʤʦʛʣʦʙʽʥʫ, ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʦʪʝʾʥʫ ʪʘ   ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʭʚʦʨʠʭ ʢʦʨʽʚ ʟʘ ʚʚʝʜʝʥʥʷ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ (P < 0,05 ï 0,01).   

7.  ʂʦʥʩʪʘʪʦʚʘʥʦ ʘʢʪʠʚʫʶʯʠʡ ʚʧʣʠʚ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʝʧʘʨʘʪʫ ʥʘ ʤʝʭʘʥʽʟʤʠ 

ʧʨʠʨʦʜʥʦʛʦ ʡ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ ʭʚʦʨʠʭ ʢʦʨʽʚ.  ɿʦʢʨʝʤʘ, ʫ ʢʨʦʚʽ ʟʙʽʣʴʰʫʻʪʴʩʷ  

ʢʽʣʴʢʽʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ (ʟʘʛʘʣʴʥʠʭ, ʘʢʪʠʚʥʠʭ ʽ ʪʝʦʬʽʣʽʥ-ʨʝʟʠʩʪʝʥʪʥʠʭ) ʪʘ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʟʘ  ʨʘʭʫʥʦʢ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʘʚʽʜʥʦʩʪʽ 

ʨʝʮʝʧʪʦʨʥʦʛʦ ʘʧʘʨʘʪʫ ʚʢʘʟʘʥʦʾ ʧʦʧʫʣʷʮʽʾ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ (P < 0,05 ï 
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0,01).  ʈʘʟʦʤ ʟ ʮʠʤ ʟʨʦʩʪʘʻ ʣʽʟʦʮʠʤʥʘ ʡ ʙʘʢʪʝʨʠʮʠʜʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ 

ʪʘ ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (P < 0,05 ï 0,01), ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʽʤʫʥʦʤʦʜʫʣʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʽʧʦʩʦʤʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ.   

8. ʂʦʤʧʦʥʝʥʪʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʩʧʨʠʷʣʠ ʚʽʜʥʦʚʣʝʥʥʶ ʙʘʣʘʥʩʫ 

ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʨʽʚʥʦʚʘʛʠ ʚ ʦʨʛʘʥʽʟʤʽ ʭʚʦʨʠʭ ʢʦʨʽʚ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʘʪʴ ʟʤʝʥʰʝʥʥʷ ʫ ʢʨʦʚʽ ʚʤʽʩʪʫ ʛʽʜʨʦʧʝʨʦʢʩʠʜʽʚ ʣʽʧʽʜʽʚ ʽ ʊɹʂ-ʘʢʪʠʚʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʢʝʪʦʥʦʚʠʭ ʪʘ ʘʣʴʜʝʛʽʜʥʠʭ ʧʦʭʽʜʥʠʭ ʦʢʠʩʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʪʝʾʥʽʚ (P < 

0,05 ï 0,01). ʎʽ ʟʤʽʥʠ ʟʫʤʦʚʣʝʥʽ ʩʪʠʤʫʣʶʚʘʣʴʥʠʤ ʚʧʣʠʚʦʤ ʯʠʥʥʠʢʽʚ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʢʣʶʯʦʚʠʭ ʝʥʟʠʤʽʚ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ï 

ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ, ʢʘʪʘʣʘʟʠ ʪʘ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ (P < 0,05 ï 0,01). 

9. ʊʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʣʽʢʫʚʘʥʥʷ ʢʘʪʘʨʘʣʴʥʦʛʦ ʤʘʩʪʠʪʫ ʢʦʨʽʚ ʢʦʤʧʣʝʢʩʥʠʤ 

ʣʽʧʦʩʦʤʘʣʴʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʥʘ ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʨʝʻʩʪʨʫʚʘʣʠ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘ 3 ï 5 ʜʦʙʫ  ʽ ʩʪʘʥʦʚʠʚ 90%, ʟʘ ʩʫʙʢʣʽʥʽʯʥʦʛʦ ʤʘʩʪʠʪʫ ï ʯʝʨʝʟ 24 ï 48 

ʛʦʜʠʥ ʽ ʩʪʘʥʦʚʠʚ 100%. 

10. ɺʠʷʚʣʝʥʦ ʚʽʨʦʛʽʜʥʽ ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʜʚʦʤʘ ʘʣʝʣʷʤʠ ʛʝʥʘ BoLA-DRB3 ʪʘ 

ʥʠʟʴʢʠʤ ʽ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʢʽʣʴʢʦʩʪʽ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʤʦʣʦʮʽ ʢʦʨʽʚ. ɸʣʝʣʴ 

BoLA-DRB3.2*24 ʤʘʚ ʘʩʦʮʽʘʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ 

ʫ ʤʦʣʦʮʽ, ʘʣʝʣʴ BoLA- DRB3.2*22 ï ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʂʉʂ. 

 

 

ʇʈʆʇʆɿʀʎɯɰ ɺʀʈʆɹʅʀʎʊɺʋ 

 

ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʢʦʨʽʚ, ʭʚʦʨʠʭ ʥʘ ʢʘʪʘʨʘʣʴʥʠʡ ʽ ʩʫʙʢʣʽʥʽʯʥʠʡ ʤʘʩʪʠʪ,  

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ ʣʽʧʦʩʦʤʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ ʥʘ 

ʦʩʥʦʚʽ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʫ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʡʦʛʦ ʚʥʫʪʨʽʰʥʴʦʤôʷʟʦʚʦ ʜʦʟʦʶ 

0,04 ʤʣ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥʠ (ʟ ʚʤʽʩʪʦʤ ɽʊʉ 1,25%) ʪʨʠʯʽ ʟ ʽʥʪʝʨʚʘʣʦʤ 24 

ʛʦʜʠʥʠ. 

ɿ ʤʝʪʦʶ ʦʟʜʦʨʦʚʣʝʥʥʷ ʜʽʡʥʦʛʦ ʩʪʘʜʘ ʢʦʨʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʯʦʨʥʦ-ʨʷʙʦʾ 

ʤʦʣʦʯʥʦʾ ʧʦʨʦʜʠ ʚʽʜ ʤʘʩʪʠʪʽʚ ʧʨʦʚʦʜʠʪʠ ʪʝʩʪʫʚʘʥʥʷ ʪʝʣʠʯʦʢ ʟʘ ʛʝʥʦʤ BoLA-

DRB3 ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʥʘʷʚʥʽʩʪʴ ʫ ʪʚʘʨʠʥ ʘʣʝʣʽʚ BoLA-DRB3.2*22 ʪʘ BoLA-

DRB3.2*24. 
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