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ɼʀʉɽʈʊɸʎɯʗ 

çɯʄʋʅʆʃʆɻɯʏʅɯ ʊɸ ɸʅʊʀʆʂʉʀɼɸʅʊʅɯ ɿʄɯʅʀ ʋ ʆʉɯɹ,  

ʗʂɯ ʇʈɸʎʖʖʊʔ ɺ ʋʄʆɺɸʍ ɼɯɰ ʇʀʃʋ, ʑʆ ʄɯʉʊʀʊʔ ʂɺɸʈʎè 
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ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʪʝʢʩʪʽʚ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʤʘʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʜʞʝʨʝʣʦ. 

 

 ___________________ʅ. ʆ. ʇʠʣʠʧʝʥʢʦ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʽʢʦʣʝʥʢʦ ɭʚʛʝʥʽʡ ʗʢʦʚʠʯ, ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨ.  
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ɸʅʆʊɸʎɯʗ 

ʇʠʣʠʧʝʥʢʦ ʅ. ʆ. ɯʤʫʥʦʣʦʛʽʯʥʽ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʟʤʽʥʠ ʫ ʦʩʽʙ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʜʽʾ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ 

ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 03.00.13 ï ʬ̔ ʟʽʦʣʦʛʽʷ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ (ɹʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ). ï 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʍʘʨʢʽʚ, 2018. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ 

ʰʢʜ̔ʣʠʚʠʭ ʫʤʦʚʘʭ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʇʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ 

1017 ʧʨʘʮʶʶʯʠʭ ʚ ʥʝʙʝʟʧʝʯʥʠʭ ʧʠʣʦʚʠʭ ʫʤʦʚʘʭ, ʟ ʷʢʠʭ ʯʦʣʦʚʽʢʽʚ ï 

742 (73 %), ʞʽʥʦʢ ï 275 (27 %), ʜʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ 

249 ʦʩʽʙ, ʷʢʽ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ: ʨʦʙʽʪʥʠʢʠ, ʷʢʽ ʙʫʣʠ 

ʧʨʠʟʥʘʥʽ ʟʜʦʨʦʚʠʤʠ (107 ʦʩʽʙ), ʧʨʘʮʽʚʥʠʢʠ ʟ ʙʨʦʥʭʽʘʣʴʥʠʤ ʪʠʧʦʤ ʟʤʽʥʠ 

ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (ɹʊɿɺ) (101 ʦʩʦʙʘ), ʪʘ ʟ ʘʣʴʚʝʦʣʷʨʥʠʤ ʪʠʧʦʤ ʟʤʽʥʠ 

ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (ɸʊɿɺ) (41 ʦʩʦʙʘ). ɿʘʣʝʞʥʽʩʪʴ ʽʤʫʥʦʣʦʛʽʯʥʠʭ, ʦʢʩʠʜʘʥʪʥʠʭ 

ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʪʠ ʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ 

ʧʨʘʮʽ ʙʫʣʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʚ ʩʪʘʞʝʚʠʭ ʛʨʫʧʘʭ ʜʦ 10 ʨʦʢʽʚ, 11-20 ʨʦʢʽʚ,                 

21-30 ʨʦʢʽʚ, ʙʽʣʴʰʝ 30 ʨʦʢʽʚ. ɼʦ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ʫʚʽʡʰʣʠ 30 ʧʨʘʢʪʠʯʥʦ 

ʟʜʦʨʦʚʠʭ ʜʦʙʨʦʚʦʣʴʮʽʚ, ʷʢʽ ʩʧʽʚʧʘʜʘʣʠ ʟ ʦʩʥʦʚʥʦʶ ʛʨʫʧʦʶ ʟʘ ʚʽʢʦʤ ʪʘ 

ʩʪʘʪʪʶ, ʥʝ ʧʽʜʜʘʚʘʣʠʩʷ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʥʝ ʤʘʣʠ 

ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʟʤʽʥ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ, ʩʪʘʥʫ ʧʨʦʥʠʢʥʦʩʪʽ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʙʫʣʠ 

ʧʨʠʡʥʷʪʽ ʮʠʪʦʣʦʛʽʯʥʠʡ, ʽʤʫʥʦʬʝʨʤʝʥʪʥʠʡ, ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʠʡ ʪʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜʠ. ʋ ʨʦʙʦʪʽ ʪʘʢʦʞ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ 
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ʢʣʽʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʛʦʤʝʦʩʪʘʟʫ ʦʨʛʘʥʽʟʤʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ ʚʠʨʘʞʝʥʦ ʟʘʣʝʞʘʣʘ ʚʽʜ ʩʪʘʞʫ ʨʦʙʦʪʠ ʚ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ: ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʩʪʘʞʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʦʜʥʦʩʧʨʷʤʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʚ ʙʽʢ 

ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ, ʧʦʩʣʘʙʣʝʥʥʷ ʢʽʣʴʢʽʩʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʾʭ ʟʘʭʦʧʣʶʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʫʤʦʚʥʦ ʧʘʪʦʛʝʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʮʝ 

ʢʦʤʧʝʥʩʫʚʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʧʝʨʝʪʨʘʚʣʶʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʣʽʪʠʥ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʚʽʜʩʦʪʢʫ ʟʘʚʝʨʰʝʥʥʷ ʬʘʛʦʮʠʪʦʟʫ. ʊʘʢʘ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʜʦʟʚʦʣʷʻ 

ʛʦʚʦʨʠʪʠ, ʱʦ ʟʥʘʯʥʝ ʘʥʪʠʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʨʛʘʥʽʟʤ ʦʙʩʪʝʞʫʚʘʥʠʭ, 

ʦʩʦʙʣʠʚʦ ʟʽ ʩʪʘʞʝʤ ʙʽʣʴʰʝ 10 ʨʦʢʽʚ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʦʨʛʘʥʽʟʤʫ. 

ʋ ʦʩʽʙ ʟ ɹʊɿɺ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʨʫʧʠ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, 

ʬʘʛʦʮʠʪʘʨʥʘ ʩʠʩʪʝʤʘ ʙʫʣʘ ʟʥʘʯʥʦ ʘʢʪʠʚʦʚʘʥʘ, ʧʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʜʦʩʪʦʚʽʨʥʝ 

ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ, ʧʦʩʠʣʝʥʥʷ ʾʭ ʟʘʭʦʧʣʶʶʯʦʾ 

ʟʜʘʪʥʦʩʪʽ, ʱʦ ʫʩʢʣʘʜʥʷʣʦʩʴ ʚʽʜʩʫʪʥʽʩʪʶ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʟʨʫʰʝʥʴ ʟ ʙʦʢʫ 

ʧʦʢʘʟʥʠʢʘ ʚʽʜʩʦʪʢʦʚʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʬʘʛʦʮʠʪʦʟʫ. ʋ ʦʩʽʙ ʟ ɸʊɿɺ ʩʫʪʪʻʚʠʭ 

ʚʽʜʤʽʥ ʧʦ ʧʦʢʘʟʥʠʢʘʭ ʢʠʩʝʥʴʥʝʟʘʣʝʞʥʦʾ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʜʦʨʦʚʠʤʠ ʧʨʘʮʶʶʯʠʤʠ ʥʝ ʚʠʷʚʣʝʥʦ.  

ʇʨʦ ʩʪʫʧʽʥʴ ʧʦʨʫʰʝʥʴ ʚ ʟʜʘʪʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʦʙʩʪʝʞʫʚʘʥʠʭ ʦʩʽʙ 

ʛʝʥʝʨʫʚʘʪʠ ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ ʩʫʜʠʣʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʅʉʊ-ʪʝʩʪʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʚʩʽʭ ʧʨʘʮʶʶʯʠʭ, ʷʢʽ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʧʠʣʦʤ, ʱʦ 

ʤʽʩʪʠʪʴ ʢʚʘʨʮ, ʧʦʢʘʟʥʠʢʠ ʅʉʊ-ʪʝʩʪʫ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʝ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ, 

ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʟʨʫʰʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚ ʛʨʫʧʘʭ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ 

ʪʘ ʫ ʦʩʽʙ ʟ ɹʊɿɺ. ɸʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟʥʷʣʘʩʴ 

ʚʽʜ ʽʥʰʠʭ ʛʨʫʧ ʪʽʣʴʢʠ ʫ ʦʩʽʙ ʟ ɹʊɿɺ ʚ ʙʽʢ ʧʦʩʣʘʙʣʝʥʥʷ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʧʨʘʮʶʶʯʠʭ ʚ ʫʤʦʚʘʭ 

ʧʠʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʧʝʚʥʽ ʟʤʽʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 
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ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʰʢʽʜʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʘ ʪʘʢʦʞ ʚʽʜ ʪʠʧʫ 

ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʋ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʨʠʛʥʽʯʝʥʥʷ 

ʩʠʥʪʝʟʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ (Igɸ, IgM, IgG), ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ 

ʟʨʫʰʝʥʥʷ ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʧʦ ʚʤʽʩʪʫ IgM, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʟʘʛʘʣʴʥʠʤ 

ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷʤ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʦʢʨʝʤʠʭ ʢʣʘʩʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʢʦʝʬʽʮʽʻʥʪʘ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ (KGI). 

ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʦʙʩʪʝʞʫʚʘʥʠʭ ʤʘʣʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʪʠʧʫ ʟʤʽʥʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ɼʣʷ ʦʩʽʙ ʟ ɹʊɿɺ, ʥʘ 

ʧʨʦʪʠʚʘʛʫ ʟʜʦʨʦʚʠʤ ʧʨʘʮʶʶʯʠʤ, ʙʫʣʦ ʭʘʨʘʢʪʝʨʥʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ IgM ʪʘ Igɸ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʚʥʷ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʪʘʥʫ ʛʫʤʦʨʘʣʴʥʦ ʾ ʣʘʥʢʠ ʦʩʽʙ ʟ 

ɸʊɿɺ ʙʫʣʦ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ɸʊ ʜʦ ɼʅʂ (ɼʅʂʬ ʪʘ ɼʅʂʜ). ʂʨʽʤ ʪʦʛʦ, ʫ 

ʦʩʽʙ ʦʙʦʭ ʛʨʫʧ ʟʽ ʟʤʽʥʘʤʠ ʚʝʥʪʠʣʷʮʽʾ ʚʠʨʘʞʝʥʦ ʽ ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʚ ʨʽʚʝʥʴ 

ʮʠʨʢʫʣʶʶʯʠʭ ʚ ʢʨʦʚʽ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ.  

ɺʠʷʚʣʝʥʠʡ ʩʧʝʢʪʨ ʟʨʫʰʝʥʴ ʫ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʮʽ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ 

ʧʨʘʮʶʶʯʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʾ ʚʨʘʟʣʠʚʽʩʪʴ ʚ ʫʤʦʚʘʭ ʜʽʾ ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʠʣʫ, ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʘʫʪʦʽʤʫʥʥʠʭ ʧʨʦʮʝʩʽʚ ï ʦʜʥʠʭ ʟ 

ʦʩʥʦʚʥʠʭ ʣʘʥʦʢ ʨʦʟʚʠʪʢʫ ʧʠʣʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ.  

ɺʠʚʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʦʙʩʪʝʞʫʚʘʥʠʭ ʛʨʫʧ 

ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʧʝʚʥʽ ʨʠʩʠ ʩʧʝʢʪʨʫ ʟʨʫʰʝʥʴ, ʷʢʽ ʧʦʩʪʝʨʽʛʘʣʠʩʴ ʥʘ ʪʣʽ 

ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʢʽʣʴʢʽʩʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʣʽʪʠʥ ʙʽʣʦʾ ʢʨʦʚʽ ʪʘ ʟʨʦʩʪʘʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʫ ɻʘʨʢʘʚʽ. ʋ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʨʝʻʩʪʨʫʚʘʣʦʩʴ ʜʦʩʪʦʚʽʨʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ CD3+                      

(ʊ-ʣʽʤʬʦʮʠʪʽʚ), ʪʘ ʟʥʠʞʝʥʥʷ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʚʠʷʚʣʝʥʦʾ ʧʦ 

ʨʝʘʢʮʽʾ ʛʘʣʴʤʫʚʘʥʥʷ ʤʽʛʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ. 

ʋ ʦʩʽʙ ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʥʘʷʚʥʦʩʪʽ ʟʤʽʥ ʚ 

ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʽ ʙʫʣʦ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ, ʘ ʪʘʢʦʞ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ 
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ʨʽʚʥʷ ʩʫʙʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ CD22+                            

(ʘʢʪʠʚʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ). 

ɹʽʣʴʰ ʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʨʘʮʶʶʯʠʭ ʟ ɹʊɿɺ, ʫ 

ʦʩʽʙ ʮʽʻʾ ʛʨʫʧʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʫʙʧʦʧʫʣʷʮʽʡ ʣʽʤʬʦʮʠʪʽʚ 

ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ CD4+ (ʊ-ʭʝʣʧʝʨʽʚ) ʽ CD8+ (ʊ-ʩʫʧʨʝʩʦʨʽʚ), ʪʘ 

ʟʥʠʞʝʥʥʷ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʽʥʜʝʢʩʫ (ɯʈɯ). 

ɺ ʧʦʻʜʥʘʥʥʽ ʟ ʥʘʧʨʫʞʝʥʽʩʪʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ, 

ʪʘʢʘ ʜʠʥʘʤʽʢʘ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʨʫʰʝʥʴ ʊ-ʩʠʩʪʝʤʠ ʽʤʫʥʽʪʝʪʫ 

ʫ ʙʽʢ ʽʤʫʥʦʜʝʬʽʮʠʪʥʦʛʦ ʩʪʘʥʫ. 

ʅʘʨʷʜʫ ʟ ʚʠʚʯʝʥʥʷʤ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʧʨʘʮʶʶʯʠʭ 

ʚ ʫʤʦʚʘʭ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʥ ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ. ɼʦ ʚʠʚʯʝʥʥʷ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ 

ʚʽʜʦʙʨʘʞʫʶʪʴ ʩʪʘʥ ʧʦʯʘʪʢʦʚʠʭ, ʧʨʦʤʽʞʥʠʭ ʽ ʢʽʥʮʝʚʠʭ ʝʪʘʧʽʚ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ): ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʷ ʩʠʨʦʚʘʪʢʠ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ 

Fe2+ (ʍʃFe2+ʩʧ., ʍʃFe2+ʩʫʤ.), ʚʤʽʩʪ ʜʽʻʥʦʚʠʭ ʢʦʥôʶʛʘʪʽʚ (ɼʂ), ʤʘʣʦʥʦʚʦʛʦ 

ʜʽʘʣʴʜʝʛʽʜʫ (ʄɼɸ), ʘ ʪʘʢʦʞ, ʧʦʢʘʟʥʠʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ: 

ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʷ ʩʠʨʦʚʘʪʢʠ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ 

(ʍʃʅ2ʆ2ʩʧ., ʍʃʅ2ʆ2ʩʫʤ.) ʪʘ ʨʽʚʝʥʴ ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ (ʎʇ). 

ʋ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʣʴʥʦ-ʨʘʜʠʢʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ 

ʟʨʦʩʪʘʣʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʘʞʫ ʨʦʙʦʪʠ ʚ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ, ʥʘ ʱʦ ʚʢʘʟʫʻ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʨʫʰʝʥʴ ʩʠʛʥʘʣʫ ʩʧʦʥʪʘʥʥʦʾ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ (ʉʍʃ) ʪʘ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʽʚ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʧʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʽ Fe2+, ʧʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ ʍʃFe2+ʩʫʤ. ʚʽʜʧʦʚʽʜʘʚ ʢʦʥʪʨʦʣʴʥʠʤ 

ʮʠʬʨʘʤ. ʋ ʦʩʽʙ ʟʽ ʩʪʘʞʝʤ 21-30 ʨʦʢʽʚ ʽ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ ʨʝʻʩʪʨʫʚʘʣʠ 

ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʄɼɸ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʠʭ ʮʠʬʨ.  

ʍʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʘʥʫ ʬʘʢʪʦʨʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ 

(ɸʆɿ) ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʙʫʣʦ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʍʃʅ2ʆ2ʩʧ. ʪʘ 

ʍʃʅ2ʆ2ʩʫʤ. ʫ ʦʩʽʙ ʟ ʪʨʠʚʘʣʽʩʪʶ ʢʦʥʪʘʢʪʫ ʟ ʧʠʣʦʤ ʙʽʣʴʰʝ 10 ʨʦʢʽʚ.  
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ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ʇʆʃ ʫ ʦʩʽʙ ʽʟ ʟʤʽʥʘʤʠ 

ʚʝʥʪʠʣʷʮʽʾ ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʚ ʮʠʭ ʛʨʫʧʘʭ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʉʍʃ. ʋ ʦʩʽʙ 

ʟ ɹʊɿɺ ʟʘʬʽʢʩʦʚʘʥʦ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʰʚʠʜʢʦʛʦ ʩʧʘʣʘʭʫ ʧʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʽ Fe2+, ʤʝʥʰ ʚʠʨʘʞʝʥʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʫʤʘʨʥʦʛʦ ʩʚʽʪʽʥʥʷ 

ʍʃFe2+ʩʫʤ. ʪʘ ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ. ʋ ʦʩʽʙ ʟ ɸʊɿɺ ʚʠʷʚʣʝʥʽ ʚʽʜʭʠʣʝʥʥʷ 

ʙʫʣʠ ʤʝʥʰ ʟʥʘʯʥʠʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʩʦʙʘʤʠ ʟ ɹʊɿɺ: ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ 

ʬʽʢʩʫʚʘʣʠʩʷ ʣʠʰʝ ʧʦ ʍʃFe2+ʩʫʤ. ʽ ʤʘʣʠ ʧʨʦʪʠʣʝʞʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ. 

ʇʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤʠ ɸʆɿ ʫ ʦʩʽʙ ʟ ɹʊɿɺ ʘʢʪʠʚʽʟʫʚʘʣʠʩʷ, ʧʨʦ ʱʦ ʩʫʜʠʣʠ 

ʧʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʍʃH2O2ʩʧ., ʍʃʅ2ʆ2ʩʫʤ. ʪʘ ʟʨʦʩʪʘʥʥʶ ʚʤʽʩʪʫ 

ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ ʦʩʽʙ ʟ ɸʊɿɺ ʚʦʥʠ ʟʙʝʨʽʛʘʣʠʩʷ ʥʘ ʨʽʚʥʽ ʛʨʫʧʠ 

ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʫ ʟʜʦʨʦʚʠʭ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ 

ʚ ʫʤʦʚʘʭ ʜʽʾ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ ʤʘʣʠ ʤʽʩʮʝ ʦʜʥʦʩʧʨʷʤʦʚʘʥʽ ʩʢʦʤʧʝʥʩʦʚʘʥʽ 

ʟʨʫʰʝʥʥʷ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ 

ʦʙʩʪʝʞʫʚʘʥʠʭ ʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʜʦʩʪʘʪʥʴʦ ʩʪʽʡʢʫ 

ɸʆɿ ʮʠʭ ʦʩʽʙ. ʇʨʠ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʥʦʨʤʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ ʩʠʩʪʝʤʘ ʇʆʃ-ɸʆɿ ʚʽʜʨʽʟʥʷʣʘʩʴ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʾʾ ʚʝʜʫʯʫ ʨʦʣʴ ʷʢ ʫ ʧʨʦʮʝʩʘʭ ʘʜʘʧʪʘʮʽʾ ʟʜʦʨʦʚʦʛʦ ʦʨʛʘʥʽʟʤʫ ʜʦ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚ, ʪʘʢ ʽ ʚ ʨʦʟʚʠʪʢʫ ʧʦʜʘʣʴʰʠʭ ʙʽʣʴʰ ʛʣʠʙʦʢʠʭ ʧʨʦʮʝʩʽʚ. 

ɺ ʫʤʦʚʘʭ ʜʽʾ ʢʦʤʧʣʝʢʩʫ ʬʘʢʪʦʨʽʚ ʩʪʠʤʫʣʶʶʯʠʭ ʇʆʃ-ɸʆɿ ʧʦʢʘʟʥʠʢʠ 

ʩʪʘʥʫ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʦʙʩʪʝʞʫʚʘʥʠʭ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʨʦʮʝʩʠ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʢʣʽʪʠʥʠ. ʋ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʘʞʫ ʧʨʦʥʠʢʥʽʩʪʴ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ 

(ʇɽʄ) ʱʦʜʦ ʦʜʥʦʚʘʣʝʥʪʥʠʭ ʘʥʽʦʥʽʚ (ʩʝʯʦʚʠʥʠ) ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʚʘʣʘʩʴ 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ. ɿʤʽʥʠ ʧʝʨʝʢʠʩʥʦʛʦ ʛʝʤʦʣʽʟʫ ʝʨʠʪʨʦʮʠʪʽʚ (ʇɻɽ) ʤʘʣʠ 

ʽʥʰʠʡ ʭʘʨʘʢʪʝʨ: ʫ ʛʨʫʧʘʭ ʜʦ 10 ʨʦʢʽʚ ʽ 11-20 ʨʦʢʽʚ ʧʦʢʘʟʥʠʢʠ ʟʙʝʨʽʛʘʣʠʩʷ ʥʘ 

ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ, ʧʨʠ ʙʽʣʴʰ ʪʨʠʚʘʣʦʤʫ ʢʦʥʪʘʢʪʽ ʟʽ ʰʢʽʜʣʠʚʠʤ ʬʘʢʪʦʨʦʤ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʇɻɽ. ʇʨʦ ʥʝ ʜʦʩʠʪʴ 
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ʝʬʝʢʪʠʚʥʽ ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʟʽ ʩʪʘʞʝʤ ʙʽʣʴʰʝ 

10 ʨʦʢʽʚ ʪʘʢʦʞ ʩʚʽʜʯʠʣʘ ʜʠʥʘʤʽʢʘ ʟʨʫʰʝʥʴ ʰʚʠʜʢʦʩʪʽ ʦʩʽʜʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ 

(ʐʆɽ). ɼʦʩʪʦʚʽʨʥʝ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʫ ʚʩʽʭ ʩʪʘʞʝʚʠʭ ʛʨʫʧʘʭ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʶ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʢʘʟʫʻ ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʨʫʰʝʥʴ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʩʢʣʘʜʦʚʠʭ ʢʨʦʚʽ ʧʨʠ ʢʦʥʪʘʢʪʽ ʟ 

ʚʠʨʦʙʥʠʯʠʤ ʧʠʣʦʤ. 

ɺ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʜʦʨʦʚʠʤʠ ʧʨʘʮʶʶʯʠʤʠ, ʫ ʦʩʽʙ ʟ ʟʤʽʥʘʤʠ ʚʝʥʪʠʣʷʮʽʾ 

ʦʙʦʭ ʪʠʧʽʚ ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʽʩʪʦʪʥʽ ʧʦʨʫʰʝʥʥʷ ʇɽʄ, ʷʢʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ 

ʚʠʷʚʣʷʣʠʩʷ ʚ ʛʨʫʧʽ ɹʊɿɺ. ɸʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʦ ʇɻɽ: ʫ ʦʩʽʙ 

ʟ ɹʊɿɺ ʮʠʬʨʠ ʇɻɽ ʙʽʣʴʰ ʥʽʞ 2,5 ʨʘʟʠ ʧʝʨʝʚʝʨʰʫʚʘʣʠ ʨʽʚʝʥʴ ʇɻɽ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ, ʽʩʪʦʪʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʦʩʽʙ ʟ ɸʊɿɺ ʥʝ 

ʨʝʻʩʪʨʫʚʘʣʦʩʷ. ʆʟʥʘʢʠ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʙʽʦʤʝʙʨʘʥ ʚ ʦʙʦʭ ʛʨʫʧʘʭ 

ʭʚʦʨʠʭ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʜʦʩʪʦʚʽʨʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʐʆɽ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʦʨʫʰʝʥʴ ʧʨʠʨʦʜʞʝʥʦʛʦ, ʛʫʤʦʨʘʣʴʥʦʛʦ ʪʘ ʢʣʽʪʠʥʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ, ʩʠʩʪʝʤʠ ʇʆʃ-ɸʆɿ ʪʘ ʩʪʘʥʫ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʚ ʦʨʛʘʥʽʟʤʽ 

ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʪʘ ʦʩʽʙ ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ ʜʘʶʪʴ ʧʝʚʥʫ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʯʠʥʽ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ, ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ 

ʛʨʫʧʠ ʨʠʟʠʢʫ, ʩʧʨʠʷʶʯʠ, ʪʠʤ ʩʘʤʠʤ, ʧʨʦʬʽʣʘʢʪʠʮʽ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ 

ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʨʦʜʞʝʥʠʡ ʽʤʫʥʽʪʝʪ, ʛʫʤʦʨʘʣʴʥʠʡ ʽʤʫʥʽʪʝʪ, 

ʢʣʽʪʠʥʥʠʡ ʽʤʫʥʽʪʝʪ, ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʟʘʭʠʩʪ, 

ʙʨʦʥʭʽʘʣʴʥʠʡ ʪʘ ʘʣʴʚʝʦʣʷʨʥʠʡ ʪʠʧʠ ʟʤʽʥʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ, ʧʠʣ, ʱʦ ʤʽʩʪʠʪʴ 

ʢʚʘʨʮ. 

 

 

 

 

 

 



 

8 

 

ABSTRACT 

Pylypenko N. O. Immunological and antioxidant changes in persons 

working under conditions of action of quartz-containing dust. ï Qualification 

scientific paper, manuscript. 

Thesis for a Candidate Degree in Biology: Speciality 03.00.13 ï Human and 

Animal Physiology (Biology). ïV. N. Karazin Kharkiv National University, the 

Ministry of Education and Science of Ukraine, Kharkiv, 2018.  

The results of study of immunological and antioxidant status of persons with 

hazardous working conditions in foundry are presented in dissertation. 

After preliminary studies which covered 1017 persons: 742 (73 %) men and                   

275 women (27 %) that work in hazarders occupational conditions 249 people were 

selected for more detailed study. They were divided into the following groups: workers 

that were recognized as healthy (107 persons), 101 workers with bronchial type of 

ventilation disorders (BTVD) and 41 workers with alveolar type of ventilation disorders 

(ATVD). Dependence of health on the duration of work in harmful working conditions 

was analyzed in the seniority groups: up to 10 years, 11-20 years, 21-30 years, more 

than 30 years. The control group included 30 clinically healthy volunteers who 

coincided with the main group by age and sex, were not exposed to harmful factors of 

production and had no history ventilation disorders of lung. 

Clinical and laboratory methods for investigating the cellular, humoral immunity 

and innate immunity, as well as biochemical methods of investigation pro-oxidant and 

antioxidant systems were used in this work. 

The studies of the state of innate immunity have shown that the dynamics of the 

indicators of phagocytic activity of practically healthy workers expressed depended on 

the length of work in harmful conditions. During the increase in work experience, there 

were unidirectional reliable changes in the direction of reducing the number of active 

neutrophils, weakening the quantitative characteristics of their captivating ability of 

conditionally pathogenic organisms; this was offset by increased digestibility properties 

cells by the percentage of completion of phagocytosis. Such a dynamics suggests that a 
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significant antigenic load on the body of the subjects being examined, especially with 

experience over 10 years, leads to the depletion of compensatory possibilities of non-

specific resistance of the organism. 

In contrast to the group of healthy persons in workers with BTVD, the 

phagocytic system is significantly activated, as evidenced by the significant increase in 

the number of active neutrophils and their exciting ability, which is complicated by the 

lack of compensatory shifts from the percentage completion rate of phagocytosis. In 

workers with ATVD, there were no significant differences in phagocytic activity in 

comparison with healthy workers. 

About the degree of violations in the ability of neutrophils to generate active 

forms of oxygen when working in conditions of high dustiness were judged by the 

indicators of the nitro blue tetrazolium test (NBT test). Studies have shown that all 

persons who contact with the dust, the indices of the NBT test are reliably greater than 

control, the most pronounced changes were observed in the groups of healthy workers 

and workers with BTVD, less significantly ïin workers with ATVD. 

The activity of the complement system was in workers with BTVD decreases 

that significantly different from other groups. 

The analysis of indices of humoral immunity workers in dust conditions allowed 

to reveal certain tendencies depending on the duration of professional contact with the 

harmful factor, as well as from the pathological condition. In healthy workers, there 

was a suppression of the synthesis of immunoglobulins of the main classes                

(IgA, IgM, IgG), the most pronounced changes were recorded in the IgM content, 

which was accompanied by a general imbalance in the ratio of individual classes of 

immunoglobulins by the KGI index. In contact with the harmful factor of more than            

10 years in the blood of healthy workers accumulates blood pressure to formalized, 

denatured DNA (DNKf and DNKd) and collagen. 

Dynamics of indices of humoral immunity in persons with BTVD and ATVD 

had features depending of type of ventilation disorders. For persons with BTVD, as 

opposed to healthy workers, the accumulation of IgM blood serum and a decrease in 
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the rate of immunoglobulin level (KGI) was characteristic. A distinctive feature of the 

humoral link of patients with ɸTVD was a significant increase in antibodies to DNA 

(DNAf and DNAd). In addition, persons of both groups expressed and significantly 

increased the level of circulating in the blood of immune complexes. 

The revealed spectrum of shifts in the humoral immune status of the workers 

indicates a certain vulnerability of the humoral immune of the organism under 

conditions of high levels of dust, which may contribute to the intensification of 

autoimmune processes ï one of the main components of the pathogenesis of dust 

diseases of the respiratory system. 

The study of the parameters of the cellular immunity of the examined groups 

allowed to reveal certain features of the spectrum of shifts that were observed against 

the background of the redistribution of the white blood cell and the growth of the 

Harkavy coefficient. In healthy workers, a significant increase in the number of 

subpopulation of lymphocytes of cluster differentiation CD3+ (T-lymphocytes) and 

a decrease in their functional activity, detected by the inhibition reaction of leukocyte 

migration, was recorded. In persons with BTVD and ATVD a significant sign of the 

presence of pathological disorders in the broncho-pulmonary system was a significant 

reduction in T-lymphocytes compared with a group of healthy workers, as well as a 

significant increase in the level of subpopulation of lymphocytes of cluster 

differentiation CD22+ (B-lymphocytes) were registered. More significant deviations 

were characteristic persons with BTVD; in this group, there was a decrease in the 

number of subpopulations of lymphocytes of cluster differentiation CD4+                     

(T-helpers) and CD8+ (T-suppressors), and, consequently, a decrease in the immune 

regulatory index (IRI). In conjunction with the intensity of functional activity of 

lymphocytes, such dynamics can indicate the direction of the shift of the T-system of 

immunity towards the immunodeficiency state. 

Along with the study of immunological reactivity in terms of working foundry, 

analyzed the state of pro-oxidant and antioxidant systems (AOS). To study were taken 

indicators reflecting the state primary, intermediate and final stages of lipid 
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peroxidation (LPO): chemiluminescence serum under load of Fe2+ (ChLFe2+rapid, 

ChLFe2+sum.), Diene conjugates (DC), malondialdehyde (MDA) and, antioxidant 

indicators: serum chemiluminescence under a load of hydrogen peroxide 

(ChLH2O2rapid., ChLH2O2sum.), ceruloplasmin (CP). 

In normal operating intensity of free radical processes increased with increasing 

seniority in harmful conditions, as indicated by dynamic changes of spontaneous 

chemiluminescence signal (SChL) and the intensification of the process of 

chemiluminescence under load of Fe2+, while the level ChLFe2+sum. not changed 

corresponded to control. In persons with work experience 21-30 years and over                        

30 years, a significant increase in the level of MDA relative to control figures was 

recorded. 

Characteristic signs of the factors of antiradical and antioxidant protection of 

healthy workers was an increase in the intensity of ChLH2O2 rapid and ChLH2O2sum. 

in persons with a duration of contact with dust more than 10 years. 

Conducting research of other indicators of the system of LPO in persons with 

bronchopulmonary disorders, allowed to reveal in both groups of persons a significant 

decrease in SChL. In workers with BTVD, a significant increase in the intensity of 

ChLFe2+ rapid a less increase in the level of ChLFe2+sum. and malonic dialdehyde. 

The incidence of deviations in workers with ATVD was less significant in 

comparison with workers with BTVD: significant changes were recorded only on 

ChLFe+sum. and had the opposite direction. 

Indicators of AOP system in workers with BTVD were activated, as judged by 

the intensification of ChLH2O2 rapid, ChLH2O2sum. and the increase in the content of 

ceruloplasmin, while in workers with ATVD they were kept at the level of a group of 

healthy workers. 

The obtained results indicate that healthy workers in dusty conditions had 

unidirectional compensated shifts in terms of the system of POL-AOS, which were in 

direct dependence on the length of stay of the surveyed in harmful conditions, which 

may indicate a sufficiently stable system of antioxidant protection. In the development 
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of disorders, the system of LPO-AOS differed by diverse deviations, which confirms its 

leading role both in the processes of adaptation of a healthy organism to extreme 

conditions, and in the development of more profound processes. 

In the conditions of the action of the complex of stimulating factors of the LPO-

AOS, the indicators of the state of the erythrocytic membrane indicate processes aimed 

at preserving the morphological integrity of the cell. In healthy working, the reduction 

of permeability of erythrocyte membranes (PEM) relative to monovalent anions 

(carbamide) relative to control significantly increased with an increase in seniority. 

Changes in peroxide hemolysis of erythrocytes (PHE) were different: in groups of up to 

10 years and 11-20 years, the indicators remained at the control level, with a longer 

contact with the harmful factor; there was a significant increase in the parameters of 

PHE. The dynamics of changes in the rate of erythrocyte sedimentation (ESR) is also 

indicated by the lack of effective compensatory mechanisms in healthy working with a 

seniority of more than 10 years. Relatively reduced blood coagulation time in all 

treatment groups compared with control indicators indirectly indicates the presence of 

complex disorders of metabolic processes of blood components in contact with 

production dust. 

Compared to healthy workers, significant violations of PEM were recorded in 

groups, which were more likely to be detected in a group of workers with BTVD. The 

same dynamics was observed in PHE: in workers with BTVD, the numbers of PHE 

exceeded the level of PHE of healthy workers by more than 2.5 times; significant 

differences in this indicator in workers with ATVD were not recorded. Signs of 

metabolic disorders of bio membranes in both groups were accompanied by a 

significant increase in erythrocyte sedimentation rate. 

The obtained data of violations of cellular, humoral, innate immunity, pro-

oxidant and antioxidant systems and the state of erythrocytic membranes of healthy 

workers and workers with BTVD and ATVD give a certain opportunity to analyze the 

causes of the onset and progression of dusty lung pathology, to timely identify the risk 

groups, prevention of these diseases. 
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ʉʇʀʉʆʂ ʆʇʋɹʃɯʂʆɺɸʅʀʍ ʇʈɸʎʔ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ: 

1. ʇʠʣʠʧʝʥʢʦ ʅ. ʆ., ʅʽʢʦʣʝʥʢʦ ɭ. ʗ., ɺʦʚʢ ʂ. ɺ. ʆʩʦʙʣʠʚʦʩʪʽ 

ʧʦʨʫʰʝʥʴ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʧʨʠ ʧʨʦʬʝʩʽʡʥʠʭ ʙʨʦʥʭʦʣʝʛʝʥʝʚʠʭ 

ʧʨʦʮʝʩʘʭ // ʋʢʨʘʾʥʩʴʢʠʡ ʞʫʨʥʘʣ ʤʝʜʠʮʠʥʠ, ʙʽʦʣʦʛʽʾ ʪʘ ʩʧʦʨʪʫ. 2018. ʊ. 3,           

ˉ 1(10). ʉ.264-267. (CrossRef, ResearchBib, Google Scholar, "Scientific 
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ɺʉʊʋʇ 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɺ ʩʠʩʪʝʤʽ çʣʶʜʠʥʘ-ʜʦʚʢʽʣʣʷè ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʜʽʻ ʢʦʤʧʣʝʢʩ 

ʝʢʟʦʛʝʥʥʠʭ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ: ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ, 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ. 

ɺ ʟʙʝʨʝʞʝʥʥʽ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʦ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʤʝʭʘʥʽʟʤ ʩʘʤʦʨʝʛʫʣʷʮʽʾ, ʷʢʠʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ 

ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ: ʙʽʦʩʬʝʨʥʦʤʫ, ʦʨʛʘʥʽʟʤʦʚʦʤʫ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʤʫ, 

ʢʣʽʪʠʥʥʦʤʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫʩʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ, ʦʜʥʘʢ ʾʭ ʨʦʣʴ ʚ 

ʟʙʝʨʝʞʝʥʥʽ ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʽ ʩʪʘʣʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʨʛʘʥʽʟʤʫ 

ʨʽʟʥʘ. ʈʝʘʢʮʽʾ ʘʜʘʧʪʘʮʽʾ ʧʨʦʷʚʣʷʶʪʴʩʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʥʘ ʨʽʚʥʽ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʩʠʩʪʝʤ: ʥʝʨʚʦʚʦʾ, ʝʥʜʦʢʨʠʥʥʦʾ ʪʘ ʽʤʫʥʥʦʾ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʟʙʝʨʝʞʝʥʥʽ 

ʛʦʤʝʦʩʪʘʟʫ ʤʘʶʪʴ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʩʢʦʦʨʜʠʥʦʚʘʥʽ 

ʨʝʘʢʮʽʾ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʦʾ ʪʘ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤ. ɻʦʤʝʦʩʪʘʪʠʯʥʘ 

ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʧʨʠʨʦʜʞʝʥʠʡ ʪʘ 

ʘʜʘʧʪʠʚʥʠʡ ʽʤʫʥʽʪʝʪ, ʷʢʠʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʢʣʽʪʠʥʥʦʤʫ ʽ ʛʫʤʦʨʘʣʴʥʦʤʫ 

ʨʽʚʥʷʭ. 

ʉʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ, 

ʧʦʨʫʰʝʥʥʷ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʽʩʪʶ ʟʘʡʤʘʶʪʴ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ, 

ʦʩʢʽʣʴʢʠ ʾʾ ʚʠʥʠʢʥʝʥʥʷ ʝʪʽʦʣʦʛʽʯʥʦ ʦʙʫʤʦʚʣʝʥʦ ʚʧʣʠʚʦʤ ʰʢʽʜʣʠʚʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ [10, 33]. ʄʽʞʥʘʨʦʜʥʘ ʧʨʦʛʨʘʤʘ ɺʆʆɿ çɿʜʦʨʦʚô̫-21è ʜʦ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʚʽʜʥʦʩʠʪʴ ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚô̫  

ʨʦʙʽʪʥʠʢʽʚ, ʦʩʦʙʣʠʚʦ ʪʠʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʫʤʦʚʘʭ, 

ʨʦʟʨʦʙʢʫ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʚʧʣʠʚʫ 

ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ. ɹʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʢʦʞʥʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʥʝʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʙʽʪʥʠʢʽʚ ʚʽʜ ʡʦʛʦ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ [125]. 

ɿʤʽʥʠ ʬʫʥʢʮʽʡ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʷʢ ʙʨʦʥʭʽʘʣʴʥʽ ʪʘʢ ̔ 

ʘʣʴʚʝʦʣʷʨʥʽ ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨʽ ʧʨʦʬʝʩʽʡʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 
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ʩʪʘʥʽʚ ʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ, ʩʪʽʡʢʦʛʦ 

ʧʦʨʫʰʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʽʥʚʘʣʽʜʠʟʘʮʽʾ [14, 29, 40, 80]. ʈʘʥʥʻ ʚʠʷʚʣʝʥʥʷ 

ʮʠʭ ʟʤʽʥ ʚʠʢʣʠʢʘʻ ʩʫʪʪʻʚʽ ʩʢʣʘʜʥʦʩʪʽ ʯʝʨʝʟ ʩʣʘʙʢʫ ʚʠʨʘʟʠʩʪʽʩʪʴ ʽ ʧʦʪʨʝʙʫʻ 

ʧʦʜʘʣʴʰʦʛʦ ʧʦʰʫʢʫ ʢʨʠʪʝʨʽʾʚ ʽ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʨʘʥʥʽʭ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʨʫʰʝʥʴ [90, 123, 155]. ʊʦʤʫ, ʚʝʣʠʢʫ ʥʘʫʢʦʚʫ ʽ ʧʨʘʢʪʠʯʥʫ 

ʟʥʘʯʫʱʽʩʪʴ ʤʘʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʽʤʫʥʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʦʰʢʦʜʞʝʥʥʷ 

ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ, ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʾ ʝʪʽʦʧʘʪʦʛʝʥʝʪʠʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʝʨʚʠʥʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ [91]. 

ʅʘ ʜʫʤʢʫ ʥʠʟʢʠ ʘʚʪʦʨʽʚ ʧʝʨʚʠʥʥʽ ʟʨʫʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʾ ʜʠʭʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʪʽʩʥʦ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʟ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷʤ ʤʝʭʘʥʽʟʤʽʚ ʫʪʠʣʽʟʘʮʽʾ 

ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʽ ʩʪʫʧʝʥʝʤ ʧʦʨʫʰʝʥʴ ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ 

ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ, ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʪʘʥʦʤ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ 

ʦʨʛʘʥʽʟʤʫ [34]. ʅʘ ʜʦʥʦʟʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ ʽʤʫʥʥʠʡ ʩʪʘʪʫʩ ʽ ʤʝʪʘʙʦʣʽʟʤ ʫ 

ʧʨʘʮʶʶʯʠʭ ʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ ʧʨʘʮʽ ʚʠʚʯʝʥʠʡ ʣʠʰʝ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ. ʇʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʜʘʥʽ 

ʣʽʪʝʨʘʪʫʨʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʧʝʮʠʬʽʢʫ ʟʤʽʥ ʚ ʛʦʤʝʦʩʪʘʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʫ 

ʧʨʘʮʶʶʯʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ.  

ɺʘʞʣʠʚʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ ʛʦʤʝʦʩʪʘʟʫ, 

ʚʠʨʘʟʠʩʪʦʩʪʽ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʥʦʨʤ, ʾʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʚʠʜʽʣʝʥʥʷ 

ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʭ ʣʘʥʦʢ, ʚʠʟʥʘʯʘʶʪʴ ʥʘʧʨʷʤʦʢ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ, 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʛʨʫʧʠ ʨʠʟʠʢʫ, ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʧʨʦʬʽʣʘʢʪʠʢʠ. 

ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ ʥʝʙʝʟʧʝʯʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʧʨʘʮʶʶʯʠʭ ʤʘʻ 

ʣʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ [70]. ʐʢʽʜʣʠʚʽ ʪʘ ʥʝʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ ʫ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝʤʦʞʣʠʚʦ ʧʦʚʥʽʩʪʶ ʫʩʫʥʫʪʠ, ʱʦ ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʩʪʘʥʫ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ [105]. ʊʦʤʫ 

ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʷʚʠ ʪʘ ʫʩʢʣʘʜʥʝʥʴ 

ʧʠʣʦʚʠʭ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʩʝʨʝʜ ʧʨʘʮʶʶʯʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ 

ʛʨʫʧ ʨʠʟʠʢʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʮʽʣʴʦʚʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ [10, 103, 101]. 
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ɺʠʥʠʢʥʝʥʥʷ ʢʦʞʥʦʛʦ ʥʦʚʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʜʘʣʴʰʦʶ ʩʪʽʡʢʦʶ ʚʪʨʘʪʦʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʟʥʘʯʥʠʤʠ 

ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʟʙʠʪʢʘʤʠ. ʂʦʤʧʝʥʩʘʪʦʨʥʽ ʚʠʧʣʘʪʠ ʧʦʪʝʨʧʽʣʠʤ ʟ ʌʦʥʜʫ 

ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʚ ʋʢʨʘʾʥʽ ʱʦʨʽʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ 1 ʤʣʨʜ. ʛʨʥ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʨʘʥʥʽʭ 

ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʧʦʨʫʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ ʤʘʶʪʴ ʥʝ ʪʽʣʴʢʠ 

ʦʟʜʦʨʦʚʯʝ, ʘʣʝ ʡ ʚʝʣʠʢʝ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʝ ʟʥʘʯʝʥʥʷ. 

ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʥʘ ʢʘʬʝʜʨʽ ʟʘʛʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ - 

ʩʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ.  

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʄʝʪʘ: ɼʦʩʣʽʜʠʪʠ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʞʝʥʦʛʦ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, 

ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ ʧʨʠ ʟʤʽʥʘʭ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ 

ʣʝʛʝʥʴ ʫ ʧʨʘʮʶʶʯʠʭ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʨʽʰʫʚʘʣʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ɼʦʩʣʽʜʠʪʠ ʧʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ: ʘʢʪʠʚʥʽʩʪʴ 

ʢʠʩʝʥʴʥʝʟʘʣʝʞʥʦʛʦ ʬʘʛʦʮʠʪʦʟʫ (ʬʘʛʦʮʠʪʘʨʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ, 

ʬʘʛʦʮʠʪʘʨʥʝ ʯʠʩʣʦ, ʬʘʛʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ, ʟʘʚʝʨʰʝʥʽʩʪʴ ʬʘʛʦʮʠʪʦʟʫ), 

ʢʠʩʝʥʴʟʘʣʝʞʥʦʛʦ ʬʘʛʦʮʠʪʦʟʫ (ʅʉʊ-ʪʝʩʪ) ʪʘ ʪʠʪʨ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʤʝʥʪʫ ʚ 

ʛʨʫʧʘʭ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ ʪʘ ʚ ʛʨʫʧʽ 

ʧʦʨʽʚʥʷʥʥʷ. 

2. ɺʠʚʯʠʪʠ ʩʪʘʥ ʧʦʢʘʟʥʠʢʽʚ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ: 

ʚʤʽʩʪ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʢʣʘʩʽʚ A, M, G, ʨʽʚʝʥʴ ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ, ʩʧʝʢʪʨ ʘʫʪʦʘʥʪʠʪʽʣ ʜʦ ɼʅʂ ʽ ʢʦʣʘʛʝʥʫ ʚ ʛʨʫʧʘʭ ʦʙʩʪʝʞʫʚʘʥʠʭ 

ʦʩʽʙ. 

3. ɺʠʚʯʠʪʠ ʚʧʣʠʚ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ, ʥʘ ʩʪʘʥ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʾ 

ʣʘʥʢʠ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ: ʝʢʩʧʨʝʩʽʶ  ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʉD3 (ʊ-ʣʽʤʬʦʮʠʪʽʚ), ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʫʙʧʦʧʫʣʷʮʽʡ 

ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ: ʉD4 (ʊ-ʭʝʣʧʝʨʽʚ), ʉD8                        
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(ʊ-ʩʫʧʨʝʩʦʨʽʚ), ʉD16 (ʧʨʠʨʦʜʥʽʭ ʢʽʣʝʨʽʚ), ʉD22 (ʘʢʪʠʚʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ); 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʟʘ ʨʝʘʢʮʽʻʶ ʛʘʣʴʤʫʚʘʥʥʷ ʤʽʛʨʘʮʽʾ 

ʣʝʡʢʦʮʠʪʽʚ ʟ ʤʽʪʦʛʝʥʦʤ (ʌɻɸ) ʫ ʦʙʩʪʝʞʫʚʘʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʦʩʽʙ. 

4. ɼʦʩʣʽʜʠʪʠ ʧʦʢʘʟʥʠʢʠ ʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʠ: ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ, ʽʥʜʫʢʦʚʘʥʦʾ Fe2+, ʨʽʚʝʥʴ ʜʽʻʥʦʚʠʭ ʢʦʥ'ʶʛʘʪʽʚ, ʤʘʣʦʥʦʚʦʛʦ 

ʜʽʘʣʴʜʝʛʽʜʫ ʫ ʦʩʽʙ ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ, ʪʘ ʚ 

ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ. 

5. ɼʦʩʣʽʜʠʪʠ ʧʦʢʘʟʥʠʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ: ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ ʽʥʜʫʢʦʚʘʥʦʾ H2O2, ʨʽʚʝʥʴ ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ ʚ ʛʨʫʧʘʭ 

ʦʙʩʪʝʞʫʚʘʥʠʭ ʦʩʽʙ. 

6. ɺʠʚʯʠʪʠ ʟʤʽʥʠ ʧʨʦʥʠʢʥʦʩʪʽ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ (ʟʘ ʩʪʫʧʝʥʝʤ 

ʛʝʤʦʣʽʟʫ ʝʨʠʪʨʦʮʠʪʽʚ ʚ ʨʦʟʯʠʥʽ ʩʝʯʦʚʠʥʠ ʽ ʭʣʦʨʠʜʫ ʥʘʪʨʽʶ) ʫ ʦʩʽʙ ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ ʪʘ ʚ ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ. 

- ʦʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʠʨʦʜʞʝʥʠʡ ʪʘ ʘʜʘʧʪʠʚʥʠʡ ʽʤʫʥʽʪʝʪ, ʦʢʩʠʜʘʥʪʥʘ 

ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʩʠʩʪʝʤʠ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʜʽʾ ʧʠʣʫ ʱʦ ʤʽʩʪʠʪʴ 

ʢʚʘʨʮ. 

- ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʟʤʽʥʠ ʩʪʘʥʫ ʧʦʢʘʟʥʠʢʽʚ ʽʤʫʥʽʪʝʪʫ, ʦʢʩʠʜʘʥʪʥʦʾ 

ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ ʫ ʧʨʘʮʶʶʯʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ ʧʠʣʫ, 

ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ ʪʘ ʫ ʦʩʽʙ ʟ ʟʤʽʥʘʤʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʨʽʟʥʠʭ ʪʠʧʽʚ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʎʠʪʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ: ʬʝʥʦʪʠʧʫʚʘʥʥʷ ʣʽʤʬʦʮʠʪʽʚ: CD3, 

CD4, CD8, CD16, CD22; ʨʝʘʢʮʽʾ ʛʘʣʴʤʫʚʘʥʥʷ ʤʽʛʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ (ʈʊʄʃ) ʟ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʤʽʪʦʛʝʥʦʤ ʬʽʪʦʛʝʤʘʛʣʶʪʠʥʽʥʦʤ (ʌɻɸ); ʬʘʛʦʮʠʪʘʨʥʦ ʾ

ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ ʅʉʊ-ʪʝʩʪʫ. ɯʤʫʥʦʬʝʨʤʝʥʪʥʠʡ ʤʝʪʦʜ ï ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ IgA, IgM, IgG, ʘʥʪʠʪʽʣ ʜʦ ɼʅʂ (ʥʘʪʠʚʥʦʾ, 

ʜʝʥʘʪʫʨʦʚʘʥʦ ʾ ʽ ʬʦʨʤʘʣʽʥʟ̔ʦʚʘʥʦʾ) ʪʘ ʘʥʪʠʪʽʣ ʜʦ ʢʦʣʘʛʝʥʫ. 

ʍʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʠʡ ʤʝʪʦʜ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʧʦʥʪʘʥʥʦʾ 

ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ (ʉʍʃ), ʰʚʠʜʢʦʛʦ ʩʧʘʣʘʭʫ ʽ ʩʚʽʪʣʦʩʫʤʠ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ 

ʽʥʜʫʢʦʚʘʥʦʾ Fʝ2+ ʪʘ ʅ2ʆ2. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 
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ʚʤʽʩʪʫ ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʤʝʥʪʫ, ʨʽʚʥʷ 

ʜʽʻʥʦʚʠʭ ʢʦʥ'ʶʛʘʪʽʚ, ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ, ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ, ʧʨʦʥʠʢʥʦʩʪʽ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʽ ʧʝʨʝʢʠʩʥʦʛʦ ʛʝʤʦʣʽʟʫ ʝʨʠʪʨʦʮʠʪʽʚ. ʉʪʘʪʠʩʪʠʯʥ ̔

ʤʝʪʦʜʠ: ʉʪôʁʜʝʥʪʘ-ʌʽʰʝʨʘ, ʤʝʪʦʜ ʧʘʨʥʦʾ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ, 

ʦʜʥʦʤʽʨʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ï ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʡ ʘʥʘʣʽʟ. ɺʝʜʝʥʥʷ 

ʙʘʥʢʫ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʘʟʦʚʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʧʦʙʫʜʦʚʫ 

ʜʽʘʛʨʘʤ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Microsoft Excel 

2010 (ʣʽʮʝʥʟʽʷ ˉ 00327-42800-60539-ɸɸʆɽʄ).  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʜʽʾ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ ʧʨʠ ʙʨʦʥʭʽʘʣʴʥʠʭ 

ʟʤʽʥʘʭ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʟʥʠʞʫʻʪʴʩʷ ʝʢʩʧʨʝʩʽʷ ʩʫʙʧʦʧʫʣʷʮʽʡ ʣʽʤʬʦʮʠʪʽʚ 

ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʉD4 (ʊ-ʭʝʣʧʝʨʽʚ) ʽ ʉD8 (ʊ-ʩʫʧʨʝʩʦʨʽʚ), 

ʟʤʽʥʶʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʢʣʘʩʘʤʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʟʘ 

ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ IgM ʥʘ 58 %.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʧʽʜ ʚʧʣʠʚʦʤ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ ʙʨʦʥʭʽʘʣʴʥʽ ʟʤʽʥʠ 

ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʘʢʪʠʚʘʮʽʻʶ ʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ: 

ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ Fe2+              

(ʚ 3 ʨʘʟʠ) ʽ ʥʘʢʦʧʠʯʝʥʥʷʤ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ 

ï ʄɼɸ (ʚ 1,5 ʨʘʟʠ). 

ɺʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʟʤʽʥ ʧʨʦʥʠʢʥʦʩʪʽ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʽ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʧʨʠ ʟʤʽʥʽ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ ʫ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʜʽʾ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ. 

ɼʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʤʘʪʨʠʮʽ ʟʤʽʥ 

ʧʨʠʨʦʜʞʝʥʦʛʦ, ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʽ ʘʢʪʠʚʥʦʩʪʽ ʦʢʩʠʜʘʥʪʥʦʾ ʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ. 

ɹʽʦʝʪʠʯʥʘ ʝʢʩʧʝʨʪʠʟʘ.  

ʈʦʙʦʪʫ ʟ ʙʽʦʤʘʪʝʨʽʘʣʦʤ (ʢʨʦʚ ʪʘ ʩʠʨʦʚʘʪʢʘ ʣʶʜʠʥʠ) ʧʨʦʚʦʜʠʣʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʚʽʜʧʦʚʽʜʥʠʭ ɿʘʢʦʥʽʚ ʋʢʨʘʾʥʠ. ɼʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʦʤʘʪʝʨʽʘʣʫ ʪʘ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʙʫʣʘ ʫʟʛʦʜʞʝʥʘ ʟ ʢʦʤʽʩʽʻʶ ʟ ʙʽʦʝʪʠʢʠ ʅɼɯ 
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ʙʽʦʣʦʛʽʾ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ. 

ɽʢʩʧʝʨʪʠʟʘ ʟ ʧʠʪʘʥʴ ʙʽʦʝʪʠʢʠ ʧʨʦʚʝʜʝʥʘ ʥʘ ʟʘʩʽʜʘʥʥʽ ʢʦʤʽʪʝʪʫ ʟ ʙʽʦʝʪʠʢʠ ʅɼɯ 

ʙʽʦʣʦʛʽʾ (ʧʨʦʪʦʢʦʣ ˉ 10 ʚʽʜ 21.12.2017 ʨ.). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. 

ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʚ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʻ ʦʩʥʦʚʥʠʤ ʽ 

ʧʦʣʷʛʘʻ ʚ ʧʽʜʙʦʨʽ ʦʩʽʙ ʽʟ ʟʤʽʥʘʤʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ, ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʤʝʪʘ ʡ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʧʦʰʫʢ ʽ ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦ ʜʘʥʽʡ ʧʨʦʙʣʝʤʽ, ʨʦʟʨʦʙʣʝʥʠʡ ʜʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʜʽʡʩʥʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʦʙʨʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʪʨʠʤʘʥʦ ʧʦʢʘʟʥʠʢʠ, 

ʧʨʦʚʝʜʝʥʦ ʾʭ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ. ɸʥʘʣʽʟ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʝʥʦ ʩʧʽʣʴʥʦ ʽʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ, ʧʨʦʬʝʩʦʨʦʤ, 

ʜ.ʤ.ʥ. ʅʽʢʦʣʝʥʢʦʤ ɭ. ʗ.. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ.  

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʢʦʥʬʝʨʝʥʮʽʷʭ 

ʚʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʪʘ ʤʽʞʥʘʨʦʜʥʦʛʦ ʨʽʚʥʽʚ: 

Iɯ ʄʽʞʥʘʨʦʜʥʘ ʟʘʦʯʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʇʨʦʙʣʝʤʠ, 

ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʽ ʩʧʦʨʪʠʚʥʠʭ ʥʘʫʢè 

(ʄʠʢʦʣʘʾʚ, 2017); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çʑʦʨʽʯʥʽ ʪʝʨʘʧʝʚʪʠʯʥʽ ʯʠʪʘʥʥʷ: ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʫʯʘʩʥʦʾ 

ʪʝʨʘʧʽʾè (ʍʘʨʢʽʚ, 2013); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ çɿʘʛʘʣʴʥʦ ʪʝʨʘʧʝʚʪʠʯʥʘ ʧʨʘʢʪʠʢʘ: ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ ʧʠʪʘʥʥʷè (ʍʘʨʢʽʚ, 2013); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çɸʢʪʫʘʣʴʥʽ ʘʩʧʝʢʪʠ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʨʦʬʝʩʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. (ʍʘʨʢʽʚ, 2010); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʑʦʨʽʯʥʽ 

ʪʝʨʘʧʝʚʪʠʯʥʽ ʯʠʪʘʥʥʷ, ʧʨʠʩʚʷʯʝʥʽ 30-ʨʽʯʯʶ ʟ ʜʥʷ ʟʘʩʥʫʚʘʥʥʷ ɯʥʩʪʠʪʫʪʫ 

ʪʝʨʘʧʽʾ ʽʤʝʥʽ ʃ. ʊ. ʄʘʣʦʾ ɸʄʅ ʋʢʨʘʾʥʠè (ʍʘʨʢʽʚ, 2010); IV ʟ'ʾʟʜ ʬʪʠʟʽʘʪʨʽʚ ʽ 

ʧʫʣʴʤʦʥʦʣʦʛʽʚ ʋʢʨʘʾʥʠ. (ʂʠʾʚ, 2008); Xɯɯ ʂʦʥʛʨʝʩ ʉʚʽʪʦʚʦʾ ʬʝʜʝʨʘʮʽʾ 

ʫʢʨʘʾʥʩʴʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʪʦʚʘʨʠʩʪʚ (ʉʌʋʃʊ) (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2008); 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 
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ʧʨʦʬʽʣʘʢʪʠʢʠ, ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴè 

(ɼʦʥʝʮʴʢ, 2007).  

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʽ ʜʠʩʝʨʪʘʮʽʾ.  

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 4 ʨʦʟʜʽʣʽʚ, ʟʘʛʘʣʴʥʠʭ 

ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ 2 ʜʦʜʘʪʢʽʚ. ʆʙʩʷʛ ʟʘʛʘʣʴʥʦʛʦ 

ʪʝʢʩʪʫ ʜʠʩʝʨʪʘʮʽʾ ʩʢʣʘʜʘʻ 156 ʩʪʦʨʽʥʦʢ (6,2 ʜ.ʘ.), ʟ ʥʠʭ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ 

115  ʩʪʦʨʽʥʦʢ (4,2 ʜ.ʘ.). ʈʦʙʦʪʘ ʽʣʶʩʪʨʦʚʘʥʘ 20 ʪʘʙʣʠʮʷʤʠ ʪʘ 11 ʨʠʩʫʥʢʘʤʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪʠʪʴ 204 ʥʘʡʤʝʥʫʚʘʥʴ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʮʽʻʾ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʟʤʽʥ ʫ ʦʩʽʙ, ʷʢʽ 

ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʘʙʽʦʪʠʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ. 

ɺʠʚʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʢʦʤʧʣʝʢʩ ʧʨʘʢʪʠʯʥʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʜʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ 

ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʾʭ 

ʨʦʟʚʠʪʢʫ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʠʧʫ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʫ ʨʦʙʽʪʥʠʢʽʚ ʣʠʚʘʨʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʄʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʽʤʫʥʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʣʶʜʠʥʠ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʘʬʝʜʨʠ 

ʟʘʛʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ï ʩʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ ʫ ʨʘʤʢʘʭ ʢʫʨʩʽʚ: çɹʝʟʧʝʢʘ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʦʩʥʦʚʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽè ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çʃʽʢʘʨʩʴʢʘ ʩʧʨʘʚʘè 

ʜʣʷ ʩʪʫʜʝʥʪʽʚ 2-ʛʦ ʢʫʨʩʫ ʤʝʜʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʟʘ ʆʂʈ çʉʧʝʮʽʘʣʽʩʪè ʪʘ 

çʆʩʥʦʚʠ ʤʝʜʠʯʥʠʭ ʟʥʘʥʴè ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çɹʽʦʣʦʛʽʷè ʜʣʷ ʩʪʫʜʝʥʪʽʚ 2-ʛʦ 

ʢʫʨʩʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʟʘ ʆʂʈ çʉʧʝʮʽʘʣʽʩʪè. 



 

30 

 

ʈʆɿɼɯʃ 1 

 

ɿʄɯʅʀ ɺɽʅʊʀʃʗʎɯɰ ʃɽɻɽʅʔ ʋ ʆʉɯɹ ʇʈɸʎʖʖʏʀʍ ɺ ʋʄʆɺɸʍ 

ɺʀʉʆʂʆɰ ʂʆʅʎɽʅʊʈɸʎɯɰ ɸɹɯʆʊʀʏʅʀʍ ʏʀʅʅʀʂɯɺ  

(ʃɯʊɽʈɸʊʋʈʅʀʁ ʆɻʃʗɼ) 

 

1. 1 ʆʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʚ ʫʤʦʚʘʭ ʧʠʣʦʫʪʚʦʨʶʶʯʠʭ 

ʚʠʨʦʙʥʠʮʪʚ 

 

1. 1. 1 ʌʽʟʽʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʧʨʦʬʝʩʽʡʥʠʭ ʙʨʦʥʭʽʘʣʴʥʠʭ ʪʘ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ  

 

ɹʨʦʥʭʽʘʣʴʥʠʡ ʪʠʧ ʧʦʨʫʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʾ ʦʙʫʤʦʚʣʝʥʠʡ ʭʨʦʥʽʯʥʠʤ 

ʦʙʩʪʨʫʢʪʠʚʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʣʝʛʝʥʴ (ʍʆɿʃ) ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ 

ʩʤʝʨʪʥʦʩʪʽ ʚ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʟʥʘʯʥʫ ʝʢʦʥʦʤʽʯʥʫ ʽ 

ʩʦʮʽʘʣʴʥʫ ʧʨʦʙʣʝʤʫ [38, 96]. 

ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  (ɺʆʆɿ) ʚʽʜʥʦʩʠʪʴ ʍʆɿʃ ʜʦ 

ʟʘʭʚʦʨʶʚʘʥʴ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʦʮʽʘʣʴʥʦʛʦ ʪʷʛʘʨʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʰʠʨʦʢʦ 

ʧʦʰʠʨʝʥʽ ʷʢ ʫ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ, ʪʘʢ ʽ ʚ ʢʨʘʾʥʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ [77]. 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ɺʆʆɿ ʱʦʨʽʯʥʦ ʚʽʜ ʍʆɿʃ ʛʠʥʫʪʴ ʙʣʠʟʴʢʦ 3 ʤʣʥ. ʯʦʣʦʚʽʢ, ʘ ʜʦ 

2030 ʨ. ʮʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʞʝ ʟʘʡʥʷʪʠ 4-ʝ ʤʽʩʮʝ ʩʝʨʝʜ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ 

ʩʤʝʨʪʽ ʣʶʜʠʥʠ. 

ʋ ʩʪʨʫʢʪʫʨʽ ʧʨʦʬʝʩʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʋʢʨʘʾʥʠ ʧʠʣʦʚʽ ʭʚʦʨʦʙʠ 

ʣʝʛʝʥ ɹʧʨʦʜʦʚʞʫʶʪʴ ʟʘʡʤʘʪʠ ʧʝʨʰʝ ʤʽʩʮʝ, ʩʢʣʘʜʘʶʯʠ ʚʽʜ 40 % ʜʦ 78,3 % 

ʚʠʧʘʜʢʽʚ, ʘ ʩʝʨʝʜ ʣʽʜʝʨʽʚ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʠʣʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʻ ʣʠʚʘʨʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʛʘʣʫʟʽ [78, 185]. 

ɺʽʜʤʽʥʥʦʶ ʨʠʩʦʶ ʩʫʯʘʩʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʻ ʟʥʘʯʥʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʚʧʣʠʚʦʤ ʥʘ ʦʨʛʘʥʽʟʤ 

ʨʦʙʽʪʥʠʢʽʚ ʨʽʟʥʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʬʽʟʠʯʥʦʾ ʪʘ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ, 



 

31 

 

ʬʽʟʠʯʥʦʾ ʥʘʧʨʫʛʠ, ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ [9, 22, 133], ʱʦ ʟʥʘʭʦʜʠʪʴ 

ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʩʪʨʫʢʪʫʨʽ ʧʨʦʬʝʩʽʡʥʦʾ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, 

ʷʢʘ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ.  

ʇʨʠ ʮʴʦʤʫ ʦʩʥʦʚʥʠʤʠ ʧʦʨʫʰʝʥʥ̫ ʤʠ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʻ ɹʊɿɺ ʷʢʠʡ 

ʦʙʫʤʦʚʣʝʥʠʡ ʭʨʦʥʽʯʥʠʤ ʧʠʣʦʚʠʤ ʙʨʦʥʭʽʪʦʤ, ʷʢʠʡ ʧʦʨʷʜ ʟ ʝʤʬʽʟʝʤʦʶ ʣʝʛʝʥʴ 

ʻ ʩʢʣʘʜʦʚʦʶ ʍʆɿʃ, ʪʘ ɸʊɿɺ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʥʝʚʤʦʢʦʥʽʦʟʦʤ (ʧʝʨʝʚʘʞʥʦ 

ʩʠʣʽʢʦʟʦʤ), ʷʢʠʡ ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʧʨʦʬʝʩʽʦʥʘʣʴʥʦʾ ʽʥʚʘʣʽʜʠʟʘʮʽʾ 

[32].  

ʍʨʦʥʽʯʥʝ ʦʙʩʪʨʫʢʪʠʚʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝ 

ʧʦʚʥʽʩʪʶ ʟʚʦʨʦʪʥʽʤ ʦʙʤʝʞʝʥʥʷʤ ʧʨʦʭʽʜʥʦʩʪʽ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. [68]. ɿʘ 

ʫʤʦʚʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ˇʝʥʝʟʫ ʍʆɿʃ ʮʝ ʜʠʬʫʟʥʠʡ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʫ ʩʣʠʟʦʚʽʡ 

ʦʙʦʣʦʥʮʽ ʙʨʦʥʭʽʚ, ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʚʜʠʭʘʥʥʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʠʣʫ 

ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ [107]. ʇʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʾʭ ʨʦʟʚʠʪʢʫ ʤʘʶʪʴ ʰʢʽʜʣʠʚʽ ʫʤʦʚʠ 

ʧʨʘʮʽ, ʟʦʢʨʝʤʘ ʩʢʣʘʜ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽ ̫ ʧʨʦʤʠʩʣʦʚʠʭ ʘʝʨʦʟʦʣʽʚ, ʘ ʪʘʢʦʞ 

ʧʝʨʚʠʥʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ ʥʘ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʧʨʘʮʽ. 

ɺʠʟʥʘʯʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʙʽʣʴʰ ʨʘʥʥʽʡ ʨʦʟʚʠʪʦʢ ʽ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʧʝʨʝʙʽʛ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʘʻ ʧʦʻʜʥʘʥʥʷ ʧʠʣʫ ʪʘ ʽʥʰʠʭ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ï ʪʦʢʩʠʯʥʠʭ 

ʛʘʟʽʚ, ʧʝʨʝʧʘʜʽʚ ʪʝʤʧʝʨʘʪʫʨ, ʟʥʘʯʥʠʭ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ [180]. 

ʌʦʨʤʫʚʘʥʥʷ ʧʦʨʫʰʝʥʴ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʦʙʩʪʨʫʢʪʠʚʥʦʤʫ ʧʨʦʮʝʩʽ 

ʚʢʣʶʯʘʻ ʧʦʨʫʰʝʥʥʷ ʨʽʟʥʠʭ ʘʥʘʪʦʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʙʨʦʥʭʽʚ, ʬʫʥʢʮʽʾ 

ʩʝʢʨʝʪʦʨʥʠʭ ʟʘʣʦʟ ʪʘ ʤʦʪʦʨʠʢʠ ʙʨʦʥʭʽʚ. ʊʨʠʚʘʣʘ ʜʽʷ ʧʨʦʤʠʩʣʦʚʠʭ ʘʝʨʦʟʦʣʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʪʠʥ ʧʦʢʨʠʚʥʦʛʦ ʝʧʽʪʝʣʽʶ, ʜʠʩʪʨʦʬʽʾ, 

ʘʪʨʦʬʽʾ ʽ ʩʧʨʘʚʞʥʴʦʤʫ ʩʢʣʝʨʦʟʫʚʘʥʥʶ ʚʣʘʩʥʦʛʦ ʰʘʨʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʙʨʦʥʭʽʚ; ʧʝʨʝʢʘʣʽʙʨʦʚʢʠ ʙʨʦʥʭʽʘʣʴʥʠʭ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ; ʨʫʡʥʫʚʘʥʥʷ 

ʤʫʢʦʮʠʣʽʘʨʥʦʛʦ ʰʘʨʫ, ʟʘʤʽʱʝʥʥʶ ʡʦʛʦ ʢʣʽʪʠʥʘʤʠ ʧʣʦʩʢʦʛʦ ʝʧʽʪʝʣʽʶ, ʟ 

ʬʦʨʤʫʚʘʥʥʷʤ ʤʝʪʘʧʣʘʟʽʾ ʽ ʢʝʨʘʪʠʥʽʟʘʮʽʾ, ʩʦʩʦʯʢʦʚʠʭ ʨʦʟʨʦʩʪʘʥʴ. ɻʽʧʝʨʪʨʦʬʽʷ 

ʢʽʥʮʝʚʠʭ ʚʽʜʜʽʣʽʚ ʙʨʦʥʭʽʘʣʴʥʠʭ ʟʘʣʦʟ ʟʤʽʥʶʻʪʴʩʷ ʾʭ ʘʪʨʦʬʽʻʶ ʽ ʩʢʣʝʨʦʟʦʤ. 

ʇʨʦʬʝʩʽʡʥʠʡ ʭʨʦʥʽʯʥʠʡ ʙʨʦʥʭ̔ ʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʙʫʜʦʚʦʶ ʩʝʢʨʝʪʦʨʥʦʛʦ 

ʘʧʘʨʘʪʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (ʛʽʧʝʨʧʣʘʟʽʷ ʟʘʣʦʟ), ʩʢʣʝʨʦʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚ 
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ʛʣʠʙʦʢʠʭ ʾʾ ʰʘʨʘʭ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʤʽʯʘʻʪʴʩʷ ʛʽʧʝʨʩʝʢʨʝʮʽʷ ʩʣʠʟʫ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʦʯʠʩʥʦʾ ʽ ʟʘʭʠʩʥʦʾ ʬʫʥʢʮʽʾ ʙʨʦʥʭʽʚ [109, 111]. 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʨʦʟʮʽʥʶʚʘʪʠ ʩʪʘʥ 

ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʷʢ ʧʨʦʬʝʩʽʡʥʠʡ, ʻ ʩʪʘʜʽʡʥʽʩʪʴ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʟ 

ʧʦʩʪʫʧʦʚʠʤ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʧʝʨʰʦʾ ʩʪʘʜʽʾ ï çʙʨʦʥʭʽʪʫ ʨʦʟʜʨʘʪʫʚʘʥʥʷè, 

ʩʠʤʧʪʦʤʠ ʷʢʦʛʦ ʟô̫ ʚʣʷʶʪʴʩʷ ʯʝʨʝʟ 7-10 ʨʦʢʽʚ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʢʦʥʪʘʢʪʫ ʟ 

ʚʠʨʦʙʥʠʯʠʤ ʧʠʣʦʤ, ʜʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʭ ʢʣʽʥʽʯʥʠʭ ʬʦʨʤ ʫʩʢʣʘʜʥʝʥʦʛʦ 

ʙʨʦʥʭʽʪʫ [61, 64]. 

ɸʊɿɺ ʦʙʫʤʦʚʣʝʥʠʡ ʜʠʬʫʟʥʠʤ ʧʥʝʚʤʦʬʽʙʨʦʟʦʤ (ʧʥʝʚʤʦʢʦʥʽʦʟʦʤ) 

ʟʘʡʤʘʶʪʴ ʜʨʫʛʝ ʤʽʩʮʝ ʧʦ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʩʝʨʝʜ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ï 14,3 %, ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʛʦ ʚʜʠʭʘʥʥʷ ʽ ʚʽʜʢʣʘʜʝʥʥʷ ʚ ʣʝʛʝʥʷʭ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʠʣʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʜʠʬʫʟʥʦʛʦ ʘʩʝʧʪʠʯʥʦʛʦ 

ʧʥʝʚʤʦʥʽʪʫ ʽ ʬʦʨʤʫʚʘʥʥʷʤ ʜʠʬʫʟʥʦʛʦ ʬʽʙʨʦʟʫ ʚ ʣʝʛʝʥʷʭ [56].  

ʇʥʝʚʤʦʢʦʥʽʦʟʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʭʨʦʥʽʯʥʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʣʝʛʝʥʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʫʤʦʚʘʭ ʚʠʨʦʙʥʠʮʪʚ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʚʠʜʽʣʝʥʥʷʤ ʫ 

ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʠʣʫ ʧʝʚʥʦʛʦ ʩʢʣʘʜʫ. [83, 109]. ʉʝʨʝʜ 

ʨʽʟʥʠʭ ʧʥʝʚʤʦʢʦʥʽʦʟʽʚ ʩʠʣʽʢʦʟ ʧʨʝʜʩʪʘʚʣʷʻ ʥʘʡʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ʚ ʩʠʣʫ 

ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʥʝʟʚʦʨʦʪʥʦʩʪʽ, ʭʦʯʘ, ʷʢ ʧʨʘʚʠʣʦ, ʽ ʧʦʚʽʣʴʥʦʛʦ 

ʧʝʨʝʙʽʛʫ. ʉʠʣʽʢʦʟ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʚʜʠʭʘʥʥʽ ʦʩʦʙʣʠʚʦ 

ʘʛʨʝʩʠʚʥʦʛʦ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʚʽʣʴʥʦʛʦ 

ʜʽʦʢʩʠʜʫ ʢʨʝʤʥʽʶ. ɺʤʽʩʪ SiO2 ʧʨʠ ʚʘʞʢʠʭ ʬʦʨʤʘʭ ʩʠʣʽʢʦʟʫ ʜʦʩʷʛʘʻ 5-6 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʚʘʛʠ ʣʝʛʝʥʽʚ. 

ʉʠʣʽʢʦʟ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘʟʚʠʯʘʡ ʧʽʩʣʷ 5-10-ʨʽʯʥʦʛʦ ʩʪʘʞʫ ʨʦʙʦʪʠ ʚ 

ʫʤʦʚʘʭ ʟʘʧʠʣʝʥʦʩʪʽ, ʦʜʥʘʢ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʦʞʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʽ ʧʨʠ ʤʘʣʠʭ ʪʝʨʤʽʥʘʭ ʨʦʙʦʪʠ. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʜʝʩʷʪʢʽʚ ʪʝʦʨʽʡ, ʱʦ ʧʦʷʩʥʶʶʪʴ ʧʘʪʦʛʝʥʝʟ ʮʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʘʡʙʽʣʴʰʝ ʚʠʟʥʘʥʥʷ ʟ ʥʠʭ ʦʪʨʠʤʘʣʘ ʽʤʫʥʦʣʦʛʽʯʥʘ ʪʝʦʨʽʷ 

ʨʦʟʚʠʪʢʫ ʩʠʣʽʢʦʟʫ [143]. 
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ɼʣʷ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ 

ʩʣʽʜ ʧʨʝʜʩʪʘʚʠʪʠ ʾʾ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʣʘʥʢʠ. ɯʤʫʥʦʣʦʛʽʯʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ 

ʦʨʛʘʥʽʟʤʫ ʧʦʣʷʛʘʻ ʚ ʡʦʛʦ ʟʜʘʪʥʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʪʠ, ʟʥʝʰʢʦʜʞʫʚʘʪʠ ʽ 

ʝʣʽʤʽʥʫʚʘʪʠ ʛʝʥʝʪʠʯʥʦ ʯʫʞʦʨʽʜʥʽ ʨʝʯʦʚʠʥʠ. ʎʷ ʟʜʘʪʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʨʫʢʪʫʨʥʫ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʮʽʣʽʩʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ. ɯʤʫʥʥʘ ʩʠʩʪʝʤʘ ʚʠʱʠʭ 

ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʢʫʧʥʽʩʪʶ ʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ 

(ʮʝʥʪʨʘʣʴʥʽ ï ʪʠʤʫʩ, ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ, ʧʝʨʠʬʝʨʠʯʥʽ ï ʩʝʣʝʟʽʥʢʘ, ʣʽʤʬʦʚʫʟʣʠ ʽ 

ʣʽʤʬʦʫʪʚʦʨʝʥʥʷ). ɺʦʥʘ ʤʘʻ ʩʢʣʘʜʥʫ ʙʫʜʦʚʫ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʨʽʚʥʷʤʠ 

ʨʝʛʫʣʷʮʽʾ (ʤʦʣʝʢʫʣʷʨʥʠʤ, ʢʣʽʪʠʥʥʠʤ, ʦʨʛʘʥʥʠʤ, ʩʠʩʪʝʤʥʠʤ,                

ʧʦʧʫʣʷʮʽʡʥʠʤ) [55]. 

ʆʜʥʝ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʤʽʩʮʴ ʚ ʽʤʫʥʥʽʡ ʩʠʩʪʝʤʽ ʟʘʡʤʘʻ ʢʨʦʚ ʟ ʾʾ ʬʦʨʤʝʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ [135], ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʯʫʞʦʨʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʽ 

ʦʙʤʽʥʶʶʪʴʩʷ ʟ ʫʩʽʤʘ ʪʢʘʥʠʥʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʞʫʚʘʪʠ ʾʾ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʨʫʰʝʥʥʷ ʫ ʷʢʦʩʪʽ ʨʘʥʥʽʭ ʜʦʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ 

ʚ ʦʨʛʘʥʽʟʤʽ. 

ʋ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʚʩʽ ʮʽ ʢʣʽʪʠʥʠ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʻʜʠʥʝ 

ʮʽʣʝ, ʪʦʙʪʦ ʾʭ ʚʟʘʻʤʦʜʽʷ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʽʤʫʥʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʟʤʫ. 

ʇʝʨʰʽ ʟ ʥʠʭ, ʪʠʤʫʩ-ʟʘʣʝʞʥʽ ʬʦʨʤʠ (ʦʩʢʽʣʴʢʠ ʜʦʟʨʽʚʘʶʪʴ ʫ ʪʠʤʫʩʽ), 

ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ʋ ʩʢʣʘʜʽ ʧʦʧʫʣʷʮʽʾ ʊ-ʣʽʤʬʦʮʠʪʽʚ 

ʨʦʟʨʽʟʥʷʶʪʴ ʢʽʣʴʢʘ ʩʫʙʧʦʧʫʣʷʮʽʡ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʽ ʬʫʥʢʮʽʾ ʚ ʦʨʛʘʥʽʟʤʽ: ʊ-

ʢʽʣʝʨʠ, ʊ-ʭʝʣʧʝʨʠ, ʊ-ʩʫʧʨʝʩʦʨʠ, ʊ-ʢʣʽʪʠʥʠ ʽʤʫʥʥʦʾ ʧʘʤ'ʷʪʽ ʪʘ ʽʥ. [55, 135]. 

ʊ-ʢʽʣʝʨʠ ï ʢʣʽʪʠʥʠ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʽʤʫʥʥʠʡ ʣʽʟʠʩ ʢʣʽʪʠʥ-ʤʽʰʝʥʝʡ. ɰʤ 

ʥʘʣʝʞʠʪʴ ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʫ ʨʝʘʣʽʟʘʮʽʾ ʪʨʘʥʩʧʣʘʥʪʘʮʽʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ. ɼʣʷ 

ʨʦʟʚʠʪʢʫ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʧʦ-ʧʝʨʰʝ, ʥʝʦʙʭʽʜʥʘ ʚʟʘʻʤʦʜʽʷ ʊ-ʭʝʣʧʝʨʽʚ ʟ 

ʘʥʪʠʛʝʥʘʤʠ, ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ ʅLA-ʙʽʣʢʘʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʣʘʟʤʘʪʠʯʥʽʡ 

ʤʝʤʙʨʘʥʽ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʶʯʠʭ ʢʣʽʪʠʥ (ɸʇʂ), ʚ ʷʢʦʩʪʽ ʷʢʠʭ ʤʦʞʫʪʴ 

ʚʠʩʪʫʧʘʪʠ ɺ-ʣʽʤʬʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʦʾ 

ʚʟʘʻʤʦʜʽʾ ʊ-ʭʝʣʧʝʨʠ ʩʪʘʶʪʴ ʯʫʪʣʠʚʽ ʜʦ ʽʥʪʝʨʣʝʡʢʽʥʫ-1 (ɯL-1), ʤʝʜʽʘʪʦʨʘ, ʱʦ 

ʧʨʦʜʫʢʫʻʪʴʩʷ ʤʘʢʨʦʬʘʛʘʤʠ, ʧʽʜ ʚʧʣʠʚʦʤ ɯL-1 ʊ-ʭʝʣʧʝʨʠ ʩʠʥʪʝʟʫʶʪʴ 
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ʽʥʪʝʨʣʝʡʢʽʥ-2 (ɯL-2) ʠ ʚʧʣʠʚʘʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ ʥʘ ʢʣʦʥʠ ʘʥʪʠʛʝʥʩʧʝʮʠʬʽʯʥʠʭ 

ʊ-ʣʽʤʬʦʮʠʪʽʚ. ɺʟʘʻʤʦʜʽʶʯʠ ʟ ɺ-ʣʽʤʬʦʮʠʪʘʤʠ, ʊ-ʭʝʣʧʝʨʠ, ʧʨʠ ʛʫʤʦʨʘʣʴʥʦʾ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʽʤʫʩʟʘʣʝʞʥʽ ʘʥʪʠʛʝʥʠ, ʨʝʘʛʫʶʪʴ ʥʘ ʥʝʩʫʯʫ ʯʘʩʪʠʥʫ 

ʘʥʪʠʛʝʥʫ, ʩʧʨʠʷʶʯʠ ʧʝʨʝʪʚʦʨʝʥʥʶ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʧʣʘʟʤʦʮʠʪʠ ʘʙʦ 

ʘʥʪʠʪʽʣʦʫʪʚʦʨʶʶʯʽ ʢʣʽʪʠʥʠ (ɸʋʂ). ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʊ-ʭʝʣʧʝʨʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʩʧʦʣʫʯʥʫ ʣʘʥʢʫ ʤʽʞ ʊ- ʽ ɺ-ʧ̔ ʜʩʠʩʪʝʤʘʤʠ ʽʤʫʥʽʪʝʪʫ. ɿʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʊ-ʭʝʣʧʝʨʽʚ ɺ-ʧʽʜʩʠʩʪʝʤʘ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʟʜʘʪʥʦʶ ʜʦ ʨʦʟʚʠʪʢʫ 

ʧʦʚʥʦʮʽʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [55]. 

ɯʥʰʠʤ çʤʽʩʪʢʦʤè, ʷʢʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʧʦʚôʷʟʫʻ ʊ- ʽ ɺ-ʧʽʜʩʠʩʪʝʤʠ 

ʽʤʫʥʽʪʝʪʫ, ʻ ʊ-ʩʫʧʨʝʩʦʨʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʤʝʭʘʥʽʟʤ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʥʫʪʨʽʰʥʶ ʩʘʤʦʨʝʛʫʣʷʮʽʶ ʩʠʩʪʝʤʠ ʽʤʫʥʽʪʝʪʫ. ʌʫʥʢʮʽʾ ʾʭ 

ʜʚʦʷʢʽ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʢʣʽʪʠʥʠ-ʩʫʧʨʝʩʦʨʠ ʦʙʤʝʞʫʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʘʥʪʠʛʝʥ, ʟʘʧʦʙʽʛʘʶʯʠ ʪʠʤ ʩʘʤʠʤ ʨʦʟʚʠʪʦʢ ʘʣʝʨʛʽʯʥʦʾ ʨʝʘʢʮʽʾ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʟʘʧʦʙʽʛʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʘʫʪʦʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ, ʧʨʠʛʥʽʯʫʶʯʠ ʬʫʥʢʮʽʾ ʢʣʦʥʽʚ 

ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ, ʧʦʪʝʥʮʽʡʥʦ ʟʜʘʪʥʠʭ ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʣʘʩʥʽ ʪʢʘʥʠʥʠ 

ʦʨʛʘʥʽʟʤʫ. 

ɼʦ ʯʠʩʣʘ ʩʫʙʧʦʧʫʣʷʮʽʡ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʚʽʜʥʦʩʷʪʴ ʊ-ʢʣʽʪʠʥʠ ʽʤʫʥʥʦʾ 

ʧʘʤôʷʪʽ, ʟʜʘʪʥʽ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʥʪʠʛʝʥ (ɸɻ) ʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ʧʦʩʠʣʝʥʦʶ ʽ ʧʨʠʩʢʦʨʝʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʧʦʚʪʦʨʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤ 

ʘʥʘʣʦʛʽʯʥʦʛʦ ɸɻ [135]. 

ʆʜʥʘʢ ʟ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʻ ʥʝ ʢʽʣʴʢʽʩʪʴ ʾʭ ʧʦʧʫʣʷʮʽʡ, ʘ ʟʜʘʪʥʽʩʪʴ ʚʠʨʦʙʣʷʪʠ 

ʧʝʚʥʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʫʙʩʪʨʘʪʠ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʪʘʢʠʭ ʨʝʯʦʚʠʥ ʻ 

ʬʘʢʪʦʨ ʛʘʣʴʤʫʚʘʥʥʷ ʤʽʛʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ, ʷʢʦ ʾʟʜʘʪʥʽ ʩʠʥʪʝʟʫʚʘʪʠ ʣʽʤʬʦʮʠʪʠ 

ʧʨʠ ʾʭ ʘʢʪʠʚʘʮʽʾ, ʦʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʡʦʛʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʪʨʠʤʢʫ ʫ ʚʦʛʥʠʱʽ 

ʟʘʧʘʣʝʥʥʷ ʣʝʡʢʦʮʠʪʽʚ. ʊʘʢʫ ʨʝʘʢʮʽʶ ʤʦʞʥʘ ʨʝʻʩʪʨʫʚʘʪʠ in vitro, 

ʥʘʚʘʥʪʘʞʫʶʯʠ ʣʝʡʢʦʮʠʪʘʨʥʫ ʩʫʩʧʝʥʟʽʶ ʤʽʪʦʛʝʥʘʤʠ, ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʪʠʤʫʣʷʪʦʨ ʊ-ʣʽʤʬʦʮʠʪʽʚ ï ʬʽʪʦʛʝʤʘʛʣʶʪʠʥʽʥ (ʌɻɸ). ɿʘ 
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ʨʽʚʥʝʤ ʮʽʻʾ ʨʝʘʢʮʽʾ ʩʫʜʷʪʴ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʝʟʝʨʚʠ ʢʣʽʪʠʥʥʦ-

ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ [120]. 

ɺ ʦʩʥʦʚʽ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʣʝʞʘʪʴ ɺ-ʣʽʤʬʦʮʠʪʠ, ʟʨʽʣ ̔

ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʧʨʦʜʫʢʫʶʪʴ ʨʽʟʥʽ ʢʣʘʩʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ï M, G, A, D, E. 

ɿʘʧʫʩʢ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʘʤʢʘʭ ʪʨʠʣʘʥʢʦʚʦʾ ʤʽʞʢʣʽʪʠʥʥʦʾ 

ʢʦʦʧʝʨʘʮʽʾ ʟʘ ʫʯʘʩʪʶ ɸʇʂ, ʊ-ʭʝʣʧʝʨʽʚ ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ. ʎʝʡ ʚʘʨʽʘʥʪ ʤʘʻ ʤʽʩʮʝ 

ʫ ʚʠʧʘʜʢʫ ʚʧʣʠʚʫ ʥʘ ʩʠʩʪʝʤʫ ʽʤʫʥʽʪʝʪʫ ʪʠʤʫʩʟʘʣʝʞʥʠʭ ʘʥʪʠʛʝʥʽʚ. 

IgG ʣʶʜʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʦʙʩʷʟʽ 70-75 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʋ ʮʶ ʬʨʘʢʮʽʶ ʚʭʦʜʠʪʴ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʘʥʪʠʪʽʣ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʧʨʦʪʠʽʥʬʝʢʮʽʡʥʠʡ ʟʘʭʠʩʪ, ʟʦʢʨʝʤʘ, ʘʥʪʠʪʦʢʩʠʥʠ, 

ʘʛʣʶʪʠʥʽʥʠ, ʘ ʪʘʢʦʞ ʦʧʩʦʥʽʥʠ. 

ɸʥʪʠʪʽʣʘ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ, ʟôʻʜʥʫʶʯʠʩʴ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʘʥʪʠʛʝʥʘʤʠ, ʫʪʚʦʨʶʶʪʴ ʽʤʫʥʥʽ ʢʦʤʧʣʝʢʩʠ (ʎɯʂ), ʷʢʽ ʚ ʥʦʨʤʽ ʧʦʚʠʥʥʽ ʰʚʠʜʢʦ 

ʝʣʽʤʽʥʫʚʘʪʠʩʷ ʟ ʦʨʛʘʥʽʟʤʫ. ʋ ʨʘʟʽ ʽʥʪʝʥʩʠʚʥʦʛʦ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʪʨʠʚʘʣʦʾ 

ʮʠʨʢʫʣʷʮʽʾ ʚ ʢʨʦʚʽ ʤʦʞʝ ʬʦʨʤʫʚʘʪʠʩʷ ʮʽʣʠʡ ʨʷʜ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ [54]. 

ɼʝʱʦ ʦʩʽʙʥʦ ʩʪʦʾʪʴ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʫ. ʎʝ ʩʠʩʪʝʤʘ ʩʠʨʦʚʘʪʢʦʚʠʭ 

ʙʽʣʢʽʚ, ʷʢʘ ʘʢʪʠʚʫʻʪʴʩʷ ʽʤʫʥʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ɼʣʷ ʦʨʛʘʥʽʟʤʫ ʮʷ ʩʠʩʪʝʤʘ ʻ 

ʜʫʞʝ ʝʬʝʢʪʠʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʟʘʭʠʩʪʫ, ʷʢʠʡ ʢʣʘʩʠʯʥʦ ʘʢʪʠʚʫʻʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ ʘʙʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦ ʧʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʢʦʥʪʘʢʪʽ 

ʟ ʙʘʢʪʝʨʽʷʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ ʷʚʣʷʻ ʩʦʙʦʶ ʻʜʠʥʝ ʮʽʣʝ, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʦʨʤʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ. ɼʣʷ 

ʦʙôʻʢʪʠʚʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʾʾ ʩʪʘʥʫ ʜʦ ʚʠʚʯʝʥʥʷ ʟʘʟʚʠʯʘʡ ʟʘʣʫʯʘʶʪʴ 

ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʘʥ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ, ʯʠʩʝʣʴʥʽʩʪʴ ʦʩʥʦʚʥʠʭ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʫʙʧʦʧʫʣʷʮʽʡ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʟ ʭʝʣʧʝʨʥʦʶ ʽ 

ʩʫʧʨʝʩʦʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. ʉʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ 

ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʚʤʽʩʪ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʢʣʘʩʽʚ A, M, G, ʘ ʪʘʢʦʞ ʨʽʚʝʥʴ ʮʠʨʢʫʣʶʶʯʠʭ ʚ ʢʨʦʚʽ ʽʤʫʥʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʽʣʦ. 
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1. 1. 2 ʐʢʽʜʣʠʚʽ ʪʘ ʥʝʙʝʟʧʝʯʥʽ ʯʠʥʥʠʢʠ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

 

ʃʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʝʣʠʢʦʶ 

ʧʠʪʦʤʦʶ ʚʘʛʦʶ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ˇʝʥʝʟʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʛʘʣʫʟʷʤʠ, ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʽ ʩʪʘʥʦʚʠʪʴ 

ʧʦʥʘʜ 50 % ʚʩʽʭ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ, 

ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʩʧʝʢʪʨʦʤ ʽ ʧʘʨʘʤʝʪʨʘʤʠ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʧʦʩʪʽʡʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʨʛʘʥʽʟʤ ʧʨʘʮʶʶʯʠʭ ʦʩʥʦʚʥʠʭ ʧʨʦʬʝʩʽʡ ʣʠʚʘʨʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ [128, 157, 193, 199]. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʜʦʩʣʽʜʥʠʢʽʚ ʢʦʣʠʰʥʽʭ ʽ 

ʥʠʥʽʰʥʽʭ ʨʦʢʽʚ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʘʪʦʛʝʥʝʟ ʜʽʾ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʠʣʫ, ʷʢʠʡ ʟʘʚʞʜʠ ʚʚʘʞʘʚʩʷ ʦʩʥʦʚʥʠʤ ʘʛʨʝʩʠʚʥʠʤ ʯʠʥʥʠʢʦʤ, ʟʜʘʪʥʠʤ 

ʚʠʢʣʠʢʘʪʠ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʦʨʛʘʥʽʟʤʽ. ʉʫʯʘʩʥʝ ʤʘʰʠʥʦʙʫʜʽʚʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʥʝʚʠʩʦʢʠʤʠ ʨʽʚʥʷʤʠ ʟʘʧʠʣʝʥʦʩʪʽ, 

ʦʜʥʘʢ ʽ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʥʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ʚʤʽʩʪ ʧʠʣʫ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʽ 

ʤʝʞʽ, ʽʥʦʜʽ ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ. ɿʘʣʠʰʘʶʪʴʩʷ ʚʠʩʦʢʠʤʠ ʽ ʧʝʨʝʚʠʱʫʶʪʴ ʽʩʥʫʶʯʽ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ (ɻɼʂ) ʨʽʚʥʽ ʧʠʣʫ ʽ ʦʩʥʦʚʥʦʛʦ ʘʛʨʝʩʠʚʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʜʽʦʢʩʠʜʫ ʢʨʝʤʥʽʶ, ʘ ʪʘʢʦʞ ʨʝʯʦʚʠʥ ʧʦʜʨʘʟʥʶʶʯʦʾ ʪʘ 

ʘʣʝʨʛʽʟʫʶʯʦʾ ʜʽʾ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʚ ʣʠʚʘʨʥʠʭ ʮʝʭʘʭ ʨʝʻʩʪʨʫʻʪʴʩʷ 

ʮʽʣʠʡ ʩʧʝʢʪʨ ʽʥʰʠʭ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʟʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ 

(ʰʫʤ, ʚʽʙʨʘʮʽʷ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ), ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ (ʦʢʩʠʜ 

ʘʟʦʪʫ, ʩʽʨʯʠʩʪʠʡ ʛʘʟ ʪʘ ʽʥ.), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʘʧʨʫʞʝʥʽʩʪʴ ʽ ʚʘʞʢʽʩʪʴ ʧʨʘʮʽ, 

ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʚʠʨʦʙʥʠʯʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ (ʩʫʭʝ, ʭʦʣʦʜʥʝ ʘʙʦ ʛʘʨʷʯʝ 

ʧʦʚʽʪʨʷ), ʷʢ ʚ ʭʦʣʦʜʥʫ, ʪʘʢ ʽ ʩʧʝʢʦʪʥʫ ʧʦʨʫ ʨʦʢʫ [48, 58, 65]. 

ʉʪʫʧʽʥʴ ʥʝʙʝʟʧʝʢʠ ʧʠʣʦʚʠʭ ʯʘʩʪʠʥʦʢ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ 

ʢʦʥʮʝʥʪʨʘʮʽʾ, ʜʠʩʧʝʨʩʥʦʩʪʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʏʠʤ ʤʝʥʰʝ 

ʯʘʩʪʢʠ ʧʠʣʫ (ʜʦ 5 ʤʢʤ), ʪʠʤ ʚʦʥʠ ʥʝʙʝʟʧʝʯʥʽʰʝ, ʦʩʢʽʣʴʢʠ ʨʘʟʦʤ ʟ ʧʦʚʽʪʨʷʤ 

ʛʣʠʙʰʝ ʧʨʦʥʠʢʘʶʪʴ ʚ ʜʠʭʘʣʴʥʫ ʩʠʩʪʝʤʫ. ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʘ ʧʠʣ, ʫ ʩʢʣʘʜʽ 

ʷʢʦʾ ʻ ʚʽʣʴʥʠʡ ʦʢʩʠʜ ʢʨʝʤʥʽʶ (SiO2) [40, 63, 157, 164].  
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ʂʦʥʮʝʥʪʨʘʮʽʷ ʢʚʘʨʮʦʚʦʛʦ ʧʠʣʫ ʚ ʣʠʚʘʨʥʠʭ ʮʝʭʘʭ ʟʘʟʚʠʯʘʡ ʢʦʣʠʚʘʻʪʴʩʷ 

ʚ ʤʝʞʘʭ ʚʽʜ 1-2 ʤʛ/ʤ3 ʜʦ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ, ʘ ʚʤʽʩʪ ʫ ʥʽʡ ʜʽʦʢʩʠʜʫ ʢʨʝʤʥʽʶ 

ʚʽʜ 10 % ʜʦ 70 % ʦʙʫʤʦʚʣʶʻ ʨʽʚʝʥʴ ʩʠʣʽʢʦʥʝʙʝʟʧʝʯʥʦʩʪʽ ʧʠʣʫ [80]. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ, ʧʨʦʚʝʜʝʥʠʤʠ ʥʘ ʜʽʣʴʥʠʮʷʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʨʠʞʥʽʚ ʽ 

ʬʦʨʤ, ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʚʽʪʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʙʦʯʠʭ ʤʽʩʮʴ 

ʩʪʝʨʞʝʥʱʠʢʽʚ ʽ ʬʦʨʤʫʚʘʣʴʥʠʢʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ ʦʩʥʦʚʥʦʤʫ 

ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʨʝʤʥʽʡ, ʽ ʤʝʥʰʦʶ ʤʽʨʦʶ ï ʭʨʦʤ. ɺʤʽʩʪ ʚʽʣʴʥʦʛʦ SiO2 ʚ 

ʧʠʣʫ ʩʢʣʘʜʘʚ 13,2-16,9 %, ʧʨʠʯʦʤʫ 56,7-97,2 % ʧʠʣʦʚʠʭ ʯʘʩʪʠʥʦʢ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʩʢʣʘʣʠ ʯʘʩʪʠʥʢʠ ʨʦʟʤʽʨʦʤ ʜʦ 2 ʤʢʤ. ʉʝʨʝʜʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ, ʱʦ 

ʤʽʩʪʠʪʴ ʢʨʝʤʥʽʡ, ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʩʪʝʨʞʝʥʱʠʢʽʚ ʽ ʬʦʨʤʫʚʘʣʴʥʠʢʽʚ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ɻɼʂ. ʈʦʙʦʪʠ ʪʘʢʦʛʦ ʧʣʘʥʫ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʧʨʘʮʶʶʯʠʭ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʬʝʩʽʾ 

[10, 44, 52, 86]. 

ʅʘʡʙʽʣʴʰʝ ʯʠʩʣʦ ʚʠʧʘʜʢʽʚ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʧʠʣʦʚʦʾ ʧʘʪʦʣʦʛʽʾ, ʧʨʠʧʘʜʘʻ ʥʘ 9 ʧʨʦʬʝʩʽʡʥʠʭ ʛʨʫʧ, ʮʝ ʦʙʨʫʙʥʠʢʠ, ʩʪʘʣʝʚʘʨʠ, 

ʬʦʨʤʫʚʘʣʴʥʠʢʠ, ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʠ, ʚʠʙʠʚʘʣʴʥʠʢʠ, ʤʘʰʠʥʽʩʪʠ ʢʨʘʥʽʚ, 

ʩʪʝʨʞʝʥʱʠʢʠ, ʥʘʞʜʘʯʥʠʢʠ, ʯʠʩʪʠʣʴʥʠʢʠ ʤʝʪʘʣʫ [63, 75, 109]. 

ɺ ʮʝʭʘʭ ʩʪʘʣʝʚʦʛʦ ʣʠʪʪʷ ʩʠʣʽʢʦʟ ʨʦʟʚʠʚʘʻʪʴʩʷ ʯʝʨʝʟ 18,7 ʨʦʢʽʚ, ʘ ʫ 

ʧʨʘʮʶʶʯʠʭ ʚ ʮʝʭʫ ʯʘʚʫʥʥʦʛʦ ʣʠʪʪʷ ï ʯʝʨʝʟ 20 ʨʦʢʽʚ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʙʽʣʴʰ 

ʚʠʩʦʢʦʶ ʘʛʨʝʩʠʚʥʽʩʪʶ ʧʠʣʫ ʚ ʮʝʭʘʭ ʩʪʘʣʝʚʦʛʦ ʣʠʪʪʷ. 

ʋ ʦʙʨʫʙʫʚʘʯʽʚ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʘʡʢʦʨʦʪʰʽ ʪʝʨʤʽʥʠ ʨʦʟʚʠʪʢʫ ʩʠʣʽʢʦʟʫ ï 

15,9 ʨʦʢʽʚ. ʋ ʩʪʘʣʝʚʘʨʽʚ ʮʝʡ ʪʝʨʤʽʥ ʩʢʣʘʚ 17,2 ʨʦʢʽʚ, ʘ ʜʣʷ ʧʠʣʦʚʦʛʦ ʙʨʦʥʭʽʪʫ 

ï 16,7 ʨʦʢʽʚ. ʇʨʠʯʦʤʫ, ʚ ʮʽʡ ʛʨʫʧʽ ʚʠʷʚʣʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘ ʯʘʩʪʦʪʘ ʫʩʢʣʘʜʥʝʥʴ 

ʩʠʣʽʢʦʪʫʙʝʨʢʫʣʴʦʟʦʤ, ʷʢʠʡ ʨʦʟʚʠʚʘʚʩʷ ʚ ʥʘʡʢʦʨʦʪʰʠʡ ʪʝʨʤʽʥ [123, 126].   

ʋ ʛʨʫʧʽ ʬʦʨʤʫʚʘʣʴʥʠʢʽʚ ʧʨʠʙʣʠʟʥʦ ʧʦʣʦʚʠʥʘ ʚʩʽʭ ʚʠʧʘʜʢʽʚ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʠʧʘʜʘʻ ʥʘ ʩʠʣʽʢʦʟ. ʉʝʨʝʜʥʽʡ ʪʝʨʤʽʥ ʨʦʟʚʠʪʢʫ 

ʩʠʣʽʢʦʟʫ ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ï 21,1 ʨʽʢ. ʉʪʫʧʽʥʴ ʧʦʨʫʰʝʥʴ ʫ ʛʦʤʝʦʩʪʘʪʠʯʥʠʭ 

ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʽʟʤʫ, ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʧʨʦʛʨʝʩʠʚʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 
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ʢʨʘʪʥʦʩʪʽ ʧʝʨʝʚʠʱʝʥʥʷ ʦʩʥʦʚʥʠʭ ʜʽʶʯʠʭ ʬʘʢʪʦʨʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʾʭ ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʠʤʠ ʨʽʚʥʷʤʠ [109]. 

ɼʠʥʘʤʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʦʰʠʨʝʥʥʷʤ ʟʘʭʚʦʨʶʚʘʥʴ ʜʠʭʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʟʘ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʘʥʽ ʧʨʦ ʨʦʟʚʠʪʦʢ 

ʟʘʭʚʦʨʶʚʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʠʣʫ, ʢʦʤʧʣʝʢʩʫ ʩʦʮʽʘʣʴʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʫʪʦʯʥʠʪʠ 

ʭʘʨʘʢʪʝʨ ʥʘʡʙʽʣʴʰ ʯʘʩʪʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʚʠʷʚʠʪʠ ʽʥʰʽ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ 

ʧʨʦʙʣʝʤʦʶ ʚʠʚʯʝʥʥʷ ʧʠʣʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. 

ʇʨʦʪʝ ʚ ʥʘʷʚʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʚʽʪʣʝʥʦ ʧʠʪʘʥʥʷ ʧʨʦ ʩʪʫʧʽʥʴ 

ʚʧʣʠʚʫ ʥʘ ʪʽ ʯʠ ʽʥʰʽ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʩʧʝʢʪʨʫ ʬʘʢʪʦʨʽʚ ʚ ʮʽʣʦʤʫ ʽ ʢʦʞʥʦʛʦ ʟ 

ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ. ɼʘʥʽ ʪʘʢʦʛʦ ʭʘʨʘʢʪʝʨʫ ʥʝʦʙʭʽʜʥʽ ʷʢ ʜʣʷ ʨʝʛʣʘʤʝʥʪʘʮʽʾ, ʪʘʢ ʽ 

ʧʨʦʛʥʦʟʫ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʦʬʝʩʽʡʥʦʛʦ ˇʝʥʝʟʫ.  

 

1. 2 ʄʝʭʘʥʽʟʤʠ ʟʨʫʰʝʥʴ ʽʤʫʥʽʪʝʪʫ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʧʨʠ 

ʧʨʦʬʝʩʽʡʥʠʭ ʙʨʦʥʭʦʣʝʛʝʥʝʚʠʭ ʟʤʽʥʘʭ 

 

1. 2. 1 ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ ʽʤʫʥʽʪʝʪʫ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ 

ʧʨʠ ʨʦʟʚʠʪʢʫ ʙʨʦʥʭʽʘʣʴʥʠʭ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ 

 

ʏʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʽ ʧʨʦʙʣʝʤʘʤ ʍʆɿʃ ʜʦʟʚʦʣʠʣʠ 

ʚʠʟʥʘʯʠʪʠ ʝʪʽʦʣʦʛʽʶ, ʨʦʟʨʦʙʠʪʠ ʧʽʜʭʦʜʠ ʜʦ ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʨʦʪʝ ʨʷʜ ʧʠʪʘʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʧʘʪʦʛʝʥʝʟʫ ʱʝ ʚʠʤʘʛʘʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ [66, 72, 127, 134, 163].  

ʉʝʨʝʜ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʍʆɿʃ ʤʘʶʪʴ ʤʽʩʮʝ ʬʫʥʢʮʽʦʥʘʣʴʥʽ, 

ʝʥʜʦʢʨʠʥʥʽ, ʽʤʫʥʥʽ, ʘ ʪʘʢʦʞ ʚʨʦʜʞʝʥʽ ʘʥʘʪʦʤʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ [165, 176, 188]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚʠʜʽʣʷʶʪʴ ʜʝʢʽʣʴʢʘ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʍʆɿʃ: ʜʠʩʙʘʣʘʥʩ 

ʚ ʩʠʩʪʝʤʽ çʧʨʦʪʝʽʥʘʟʘ-ʘʥʪʠʧʨʦʪʝʽʥʘʟʘè, ʽʤʫʥʦʣʦʛʽʯʥʽ ʤʝʭʘʥʽʟʤʠ, 

ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʩʠʩʪʝʤʥʝ ʟʘʧʘʣʝʥʥʷ, ʘʧʦʧʪʦʟ [14].  
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ʗʢ ʧʨʘʚʠʣʦ, ʫʨʘʞʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʽ ʣʝʛʝʥʴ, ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʽʤʫʥʦʣʦʛʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʢʨʽʤ ʙʘʨôʻʨʥʦʾ 

ʬʫʥʢʮʽʾ, ʟʜʽʡʩʥʶʚʘʥʦʾ ʩʣʠʟʦʚʠʤʠ ʦʙʦʣʦʥʢʘʤʠ ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʽ 

ʘʣʴʚʝʦʣʷʨʥʠʤʠ ʤʘʢʨʦʬʘʛʘʤʠ, ʣʽʤʬʦʾʜʥʽ ʫʪʚʦʨʝʥʥʷ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ 

ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʣʽʪʠʥʥʽ ʽ ʛʫʤʦʨʘʣʴʥʽ ʽʤʫʥʥʽ ʨʝʘʢʮʽʾ. ɰʭ ʭʘʨʘʢʪʝʨ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʧʘʪʦʣʦʛʽʾ [1, 19, 129]. 

ʄʦʞʣʠʚʦ ʩʘʤʝ ʮʠʤ ʧʦʷʩʥʶʻʪʴʩʷ ʨʽʟʥʠʡ ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʧʨʠ ʚʧʣʠʚʽ ʧʠʣʫ 

ʥʘ ʦʨʛʘʥʽʟʤ, ʪʦʙʪʦ ʨʝʘʢʮʽʻʶ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ ʤʦʨʬʦʣʦʛʽʾ ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ 

ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ï ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʣʽʤʬʦʾʜʥʠʭ ʩʪʚʦʨʝʥʴ, ʷʢʽ ʻ ʯʘʩʪʠʥʦʶ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʨʽʚʥʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʧʘʨʝʥʭʽʤʠ.  

ʇʦʨʫʰʝʥʥʷ ʽʤʫʥʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʽ ʬʘʢʪʦʨʦʤ 

ʨʠʟʠʢʫ ʯʘʩʪʠʭ ʨʝʮʠʜʠʚʽʚ, ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʭʚʦʨʦʙʠ ʽ ʦʙʩʪʨʫʢʮʽʾ ʙʨʦʥʭʽʚ ʯʝʨʝʟ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʾʾ ʝʬʝʢʪʠʚʥʦʛʦ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʉʧʝʢʪʨ ʧʦʨʫʰʝʥʴ 

ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʣʽʪʝʨʘʪʫʨʠ [55, 101], ʧʦʚôʷʟʘʥʠʡ ʟʽ 

ʟʥʠʞʝʥʥʷʤ ʥʘʧʨʫʞʝʥʦʩʪʽ ʊ-ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ, ʜʠʩʙʘʣʘʥʩʦʤ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ 

ʣʽʤʬʦʮʠʪʽʚ, ʧʽʜʚʠʱʝʥʥʷʤ ʭʝʣʧʝʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʟ ʜʝʷʢʠʤ 

ʜʝʬʽʮʠʪʦʤ ʩʫʧʨʝʩʦʨʥʦʾ ʩʫʙʧʦʧʫʣʷʮʽʾ. ʎʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ 

ʤʝʜʽʘʪʦʨʥʦʾ (ʩʧʝʮʠʬʽʯʥʦʾ) ʘʢʪʠʚʥʦʩʪʽ ʊ-ʢʣʽʪʠʥ ʽ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʽʜʚʠʱʝʥʥʷʤ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʘʣʝʨʛʽʯʥʫ ʩʪʠʤʫʣʷʮʽʶ. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʨʝʘʢʮʽʾ, ʧʦʚô̫ ʟʘʥʽ ʟ ʧʨʦʣʽʬʝʨʘʮʽʻʶ ʽ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʥʠʢʘʻ ʧʦʩʠʣʝʥʥʷ 

ʩʠʥʪʝʟʫ ʽ ʩʝʢʨʝʮʽʾ ʮʠʪʦʢʽʥʽʚ, ʘ ʩʘʤʝ ɯL-4 [79, 135]. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʨʦʩʪʫ ʪʘ ʜʦʟʨʽʚʘʥʥʷ ʝʬʝʢʪʦʨʥʠʭ ʢʣʽʪʠʥ ʘʣʝʨʛʽʾ ï 

ʝʦʟʠʥʦʬʽʣʽʚ, ʙʘʟʦʬʽʣʽʚ, ʪʫʯʥʠʭ ʢʣʽʪʠʥ. ɽʦʟʠʥʦʬʽʣʠ ʧʨʷʤʦ ʧʦʚô̫ ʟʘʥʽ ʟ 

ʫʨʘʞʝʥʥʷʤ ʝʧʽʪʝʣʽʶ, ʽ ʟ ʤʘʩʠʚʥʠʤ ʚʠʨʦʙʣʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʙʽʣʢʽʚ, ʪʦʢʩʠʯʥʠʭ 

ʜʣʷ ʩʣʠʟʦʚʠʭ. ɽʦʟʠʥʦʬʽʣʠ ʪʘʢʦʞ ʚʠʨʦʙʣʷʶʪʴ ʨʷʜ ʭʝʤʦʢʽʥʽʚ (RANTES, MCP-3, 

ʝʦʪʘʢʩʽʥ), ʱʦ ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʘʮʽʾ ʩʫʙʧʦʧʫʣʷʮʽʾ Th-1 ʊ-ʭʝʣʧʝʨʽʚ, ʘʢʪʠʚʥʦ 



 

40 

 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʘʭ ʟʘʧʘʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʘʧʘʣʝʥʥʷ ʻ ʦʩʥʦʚʥʦʶ 

ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʨʽʟʥʽ ʩʪʠʤʫʣʠ, ʪʘʢʽ, ʷʢ ʽʥʬʝʢʮʽʷ ʽ ʧʦʰʢʦʜʞʝʥʥʷ 

ʪʢʘʥʠʥʠ [124, 135]. ʇʦʨʫʰʝʥʥʷ ʚ ʽʤʫʥʥʽʡ ʩʠʩʪʝʤʽ ʻ ʪʘʢʦʞ ʦʜʥʠʤ ʟ ʤʝʭʘʥʽʟʤʽʚ 

ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʟ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʾʭ ʘʪʠʧʦʚʦʾ ʪʝʯʽ [16].  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ, ʱʦ ʧʨʠ ʽʤʫʥʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʩʪʨʘʞʜʘʻ ʝʬʝʢʪʦʨʥʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʘʥʪʠʛʝʥʽʚ ʽ ʾʭ ʟʥʠʱʝʥʥʷ [58, 93]. ʇʨʠ ʨʦʟʚʠʪʢʫ ʍʆɿʃ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʟʥʘʢʠ 

ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʷʢ ʩʠʩʪʝʤʥʦʛʦ, ʪʘʢ ʽ ʤʽʩʮʝʚʦʛʦ ʣʘʥʦʢ ʽʤʫʥʽʪʝʪʫ, ʱʦ ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʚʝʜʝ ʜʦ ʧʦʜʘʣʴʰʦʾ ʭʨʦʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʥʝʦʙʦʨʦʪʥʠʭ 

ʟʤʽʥ ʚ ʙʨʦʥʭʦʣʝʛʝʥʝʚʽʡ ʩʠʩʪʝʤʽ. ʉʪʚʦʨʝʥʠʡ ʽʤʫʥʦʣʦʛʽʯʥʠʡ ʜʠʩʙʘʣʘʥʩ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʪʨʠʚʘʣʠʭ ʽ ʫʧʦʚʽʣʴʥʝʥʠʭ ʟʘʛʦʩʪʨʝʥʴ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʦʛʽʨʰʝʥʥʷʤ ʧʨʦʛʥʦʟʫ ʽ ʷʢʦʩʪʽ ʞʠʪʪʷ [130, 132, 155]. 

ɼʘʥʽ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʙʘʛʘʪʦʛʨʘʥʥʽ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ 

ʍʆɿʃ ʦʭʦʧʣʶʶʪʴ ʷʢ ʛʫʤʦʨʘʣʴʥʫ ʽ ʢʣʽʪʠʥʥʫ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ, ʪʘʢ ʽ ʮʠʪʦʢʽʥʦʚʫ 

ʨʝʛʫʣʷʪʦʨʥʫ ʩʠʩʪʝʤʫ, ʚʽʜʧʦʚʽʜʘʣʴʥʫ ʟʘ ʤʽʞʢʣʽʪʠʥʥʫ ʚʟʘʻʤʦʜʽʶ, ʷʢʘ ʚʧʣʠʚʘʻ 

ʥʘ ʧʨʦʣʽʬʝʨʘʪʠʚʥʫ ʬʫʥʢʮʽʶ ʽ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʩʪʘʜʽʷʭ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʽʚ, ʾʭ 

ʽʥʜʫʢʮʽʾ ʪʘ ʝʬʝʢʪʦʨʥʦʤʫ ʟʘʭʠʩʪʫ [120]. 

ʇʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʨʠ ʍʆɿʃ ʦʭʦʧʣʶʶʪʴ ʮʝʥʪʨʘʣʴʥʽ (ʧʨʦʢʩʠʤʘʣʴʥʽ) ʽ 

ʧʝʨʠʬʝʨʠʯʥʽ ʚʽʜʜʽʣʠ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʧʘʨʝʥʭʽʤʫ ʪʘ ʩʫʜʠʥʠ ʣʝʛʝʥʴ. 

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʪʘʢʠ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʮʝʥʪʨʘʣʴʥʠʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ 

(ʙʨʦʥʭʽʚ, ʙʨʦʥʭʽʦʣ ʜʽʘʤʝʪʨʦʤ > 2-4 ʤʤ), ʷʢ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ, ʟʙʽʣʴʰʝʥʥʷ ʧʽʜʩʣʠʟʦʚʠʭ ʟʘʣʦʟ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʛʽʧʝʨʩʝʢʨʝʮʽʾ ʩʣʠʟʫ, ʩʢʚʘʤʦʟʥʦ ʾʛʽʧʝʨʧʣʘʟʽ ʾʝʧʽʪʝʣʽʶ, ʷʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʬʦʥʽ 

ʩʫʪʪʻʚʦʛʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʘʢʨʦʬʘʛʽʚ, ʊ-ʩʫʧʨʝʩʦʨʽʚ (CD8), ʥʝʟʥʘʯʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ ʝʦʟʠʥʦʬʽʣʽʚ. ʋ ʧʝʨʠʬʝʨʠʯʥʠʭ ʙʨʦʥʭʽʦʣʘʭ 

(ʜʽʘʤʝʪʨʦʤ < 2 ʤʤ) ʚʠʪʦʥʯʝʥʥʷ ʩʪʽʥʦʢ, ʧʝʨʠʙʨʦʥʭʽʘʣʴʥʠʡ ʬʽʙʨʦʟ, ʣʶʤʽʥʘʣʴʥʘ 

ʟʘʧʘʣʴʥʘ ʝʢʩʫʜʘʮʽʷ, ʟʚʫʞʝʥʥʷ ʧʦʚʽʪʨʷʧʨʦʚʽʜʥʠʭ ʰʣʷʭʽʚ (ʦʙʩʪʨʫʢʪʠʚʥʠʡ 

ʙʨʦʥʭʽʦʣʽʪ), ʢʨʽʤ ʟʨʫʰʝʥʴ, ʷʢʽ ʤʘʣʠ ʤʽʩʮʝ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʘʭ 
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ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʚʽʜʭʠʣʝʥʥʷ: ʜʠʩʙʘʣʘʥʩ ʫ ʊ-ʩʠʩʪʝʤʽ ï CD8 > CD4, 

ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʽʚ ʪʘ ʬʽʙʨʦʙʣʘʩʪʽʚ.  

ʇʨʠ ʨʦʟʚʠʪʢʫ ʫ ʧʘʨʝʥʭʽʤʽ ʣʝʛʝʥʽʚ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʮʝʥʪʨʦʣʦʙʫʣʷʨʥʦʾ 

ʝʤʬʽʟʝʤʠ (ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʜʝʩʪʨʫʢʮʽʷ ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʙʨʦʥʭʽʦʣ) ʪʘ, ʧʨʠ 

ʜʝʬʽʮʠʪʽ Ŭ1-ʘʥʪʠʪʨʠʧʩʠʥʫ, ʧʘʥʘʮʠʣʷʨʥʦʾ ʝʤʬʽʟʝʤʠ (ʜʝʩʪʨʫʢʮʽʷ ʘʣʴʚʝʦʣʷʨʥʠʭ 

ʤʽʰʢʽʚ ʪʘ ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʙʨʦʥʭʽʦʣ) ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʦʻʜʥʫʚʘʚʩʷ ʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʩʫʙʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ï CD8, ʪʘʢʠ ʞ 

ʽʤʫʥʦʣʦʛʽʯʥʽ ʷʚʠʱʘ ʚʽʜʤʽʯʘʣʠʩʷ ʫ ʩʫʜʠʥʘʭ ʣʝʛʝʥʴ, ʱʦ ʫ ʩʫʧʨʦʚʦʜʽ ʟ 

ʚʠʪʦʥʯʝʥʥʷʤ ʽʥʪʠʤʠ, ʜʠʩʬʫʥʢʮʽʻʶ ʢʣʽʪʠʥ ʝʧʽʪʝʣʽʶ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʛʣʘʜʢʦʾ 

ʤʫʩʢʫʣʘʪʫʨʠ ʟʜʘʪʥʽ ʧʨʠʚʦʜʠʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʣʝʛʝʥʝʚʦʾ ʛʽʧʝʨʪʝʥʟʽʾ [116]. 

ʇʝʨʩʽʩʪʝʥʮʽʷ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʭʨʦʥʽʯʥʝ 

ʣʦʢʘʣʴʥʝ ʟʘʧʘʣʝʥʥʷ ʥʝ ʩʪʽʣʴʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʩʢʽʣʴʢʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʯʝʨʝʟ 

ʘʢʪʠʚʘʮʽʶ ʦʩʥʦʚʥʠʭ ʢʣʽʪʠʥ-ʝʬʝʢʪʦʨʽʚ (ʥʝʡʪʨʦʬʽʣʽʚ, ʤʘʢʨʦʬʘʛʽʚ, ʣʽʤʬʦʮʠʪʽʚ, 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ) ʟ ʧʨʦʜʫʢʮʽʻʶ ʥʠʤʠ ʮʠʪʦʢʽʥʽʚ, 

ʬʘʢʪʦʨʽʚ ʘʜʛʝʟʽʾ ʪʘ ʽʥʰʠʭ ʤʦʣʝʢʫʣ ʟʘʧʘʣʝʥʥʷ [5, 51, 144, 159].  

ɹʽʣʴʰʽʩʪʴ ʮʠʪʦʢʽʥʽʚ ʚʠʩʪʫʧʘʶʪʴ ʝʥʜʦʛʝʥʥʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʽʤʫʥʥʠʭ 

ʨʝʘʢʮʽʡ, ʚʦʥʠ ʥʝ ʪʽʣʴʢʠ ʽʥʜʫʢʫʶʪʴ ʛʦʩʪʨʦʬʘʟʥʫ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ, ʘʣʝ ʤʦʞʫʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʜʽʡʩʥʶʚʘʪʠ ʽʤʫʥʦʧʘʪʦʣʦʛʽʯʥʫ ʜʽʶ ʥʘ ʢʣʽʪʠʥʠ ʪʘ ʪʢʘʥʠʥʠ [25]. 

ʋ ʧʝʨʰʫ ʯʝʨʛʫ ʚʦʥʠ ʨʝʛʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʤʽʩʮʝʚʠʭ ʟʘʭʠʩʥʠʭ ʨʝʘʢʮʽʡ ʫ 

ʪʢʘʥʠʥʘʭ ʟʘ ʫʯʘʩʪ ʁʨʽʟʥʠʭ ʪʠʧʽʚ ʢʣʽʪʠʥ ʢʨʦʚʽ ʪʘ ʝʥʜʦʪʝʣʽʶ. 

ɿʘʧʘʣʝʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʧʨʦʥʠʢʥʝʥʥʷ ʫ 

ʪʢʘʥʠʥʠ ʧʘʪʦʛʝʥʽʚ ʧʨʠ ʫʯʘʩʪʽ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ 

ʠʥʪʝʨʣʝʡʢʽʥʠ: IL-1, IL-6, IL-8, ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ TNF-Ŭ (tumor necrosis 

factor), ʭʝʤʦʢʽʥʠ. ɺʦʥʠ ʚʠʢʣʠʢʘʶʪʴ ʘʢʪʠʚʘʮʽʶ ʝʥʜʦʪʝʣʽʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʘʜʛʝʟʠʚʥʠʭ ʤʦʣʝʢʫʣ ʪʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ ï ʛʽʩʪʘʤʽʥʫ, ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ, 

ʢʦʪʨʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʧʦʚʥʦʮʽʥʥʠʡ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ. ʋ ʨʘʟʽ 

ʧʦʨʫʰʝʥʴ ʤʽʩʮʝʚʠʭ ʟʘʭʠʩʥʠʭ ʨʝʘʢʮʽʡ ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ ʧʦʰʠʨʶʻʪʴʩʷ, ʩʠʥʪʝʟ 
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ʮʠʪʦʢʽʥʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʚʦʥʠ ʧʦʧʘʜʘʶʪʴ ʜʦ ʢʨʦʚʦʪʦʢʫ ʽ ʧʨʦʷʚʣʷʶʪʴ ʩʚʦʶ ʜʽʶ 

ʚʞʝ ʥʘ ʩʠʩʪʝʤʥʦʤʫ ʨʽʚʥʽ [24]. 

ʇʨʠ ʪʨʠʚʘʣʽʡ ʧʨʠʩʫʪʥʦʩʪʽ ʚ ʦʨʛʘʥʽʟʤʽ ʯʫʞʦʨʽʜʥʦʛʦ ʘʥʪʠʛʝʥʫ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ. ɼʝʷʢʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʤʘʶʪʴ ʚ ʢʣʽʪʠʥʥʽʡ 

ʦʙʦʣʦʥʮʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʾʭ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʬʘʛʦʮʠʪʦʟʫ. 

ʊʘʢʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʯʘʩʪʦ ʽʥʜʫʢʫʶʪʴ ʭʨʦʥʽʯʥʫ ʟʘʧʘʣʴʥʫ ʚʽʜʧʦʚʽʜʴ, ʱʦ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʪʢʘʥʠʥ. ʍʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʧʦʚôʷʟʘʥʝ 

ʪʘʢʦʞ ʟ ʙʘʛʘʪʴʤʘ ʘʫʪʦʽʤʫʥʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʧʨʠ ʷʢʠʭ ʚʣʘʩʥʽ ʘʥʪʠʛʝʥʠ 

ʙʝʟʧʝʨʝʨʚʥʦ ʘʢʪʠʚʫʶʪʴ ʊ-ʢʣʽʪʠʥʠ [10]. 

ʋ ʨʦʟʚʠʪʢʫ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʮʝʥʪʨʘʣʴʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʽʥʪʝʨʬʝʨʦʥʠ (ɯʌʅ), ʘ ʪʘʢʦʞ TNF-Ŭ ʪʘ ɯL-1, ʷʢʽ ʩʝʢʨʝʪʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ Th-1 

ʢʣʽʪʠʥʘʤʠ ʽ ʤʘʢʨʦʬʘʛʘʤʠ. ɯʌʅ ʘʢʪʠʚʫʻ ʤʘʢʨʦʬʘʛʠ, ʩʪʠʤʫʣʶʶʯʠ ʧʦʩʠʣʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ ʥʠʤʠ ʤʦʣʝʢʫʣ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʽʩʪʦʩʫʤʽʩʥʦʩʪʽ ï MHC (major 

histocompatibility complex) ʢʣʘʩʫ II, ʧʨʦʜʫʢʮʽʾ ʮʠʪʦʢʽʥʽʚ, ʟʦʢʨʝʤʘ TNF-Ŭ ʪʘ    

ɯL-1, ʽ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɯL-1 ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʩʠʣʶʻ ʘʢʪʠʚʥʽʩʪʴ              

Th1-ʢʣʽʪʠʥ, ʩʪʠʤʫʣʶʶʯʠ ʩʝʢʨʝʮʽʶ ʥʠʤʠ ɯʌʅ, ʘ ɯʌʅ ʽ TNF-Ŭ, ʜʽʶʯʠ 

ʩʠʥʝʨʛʽʯʥʦ, ʽʥʜʫʢʫʶʪʴ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʫ ʝʢʩʧʨʝʩʽʶ ʤʦʣʝʢʫʣ ʤʽʞʢʣʽʪʠʥʥʦʾ 

ʘʜʛʝʟʽʾ  sICAM-1, sICAM-3 (soluble intercellular adhesion molecule) ʽ ʄʅʉ 

ʢʣʘʩʫ I, ʱʦ ʩʧʨʠʷʶʪʴ ʘʢʫʤʫʣʷʮʽʾ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʚ ʦʩʝʨʝʜʢʘʭ 

ʟʘʧʘʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʘʢʪʠʚʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ ʚʠʢʣʠʢʘʶʪʴ ʯʠʩʣʝʥʥʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʠʣʝʛʣʠʭ ʪʢʘʥʠʥ. ʂʨʽʤ ʪʦʛʦ, TNF-Ŭ ʚʠʢʣʠʢʘʻ ʪʘʢʦʞ ʢʘʭʝʢʩʽʶ, 

ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʝ ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ. 

ɺʘʞʣʠʚʘ ʨʦʣʴ ʚ ʽʥʽʮʽʘʮʽʾ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʟʘʧʘʣʝʥʥʷ ʚ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ 

ʩʠʩʪʝʤʽ ʥʘʣʝʞʠʪʴ ʮʠʪʦʢʽʥʦʚʦʤʫ ʜʠʩʙʘʣʘʥʩʫ, ʘʣʝ ʜʦ ʢʽʥʮʷ ʧʠʪʘʥʥʷ ʧʨʦ ʨʦʣʴ 

ʮʠʪʦʢʽʥʽʚ ʚ ʧʨʦʮʝʩʽ ʭʨʦʥʽʟʘʮʽʾ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ 

ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʪʘʪʦʯʥʦ ʥʝ ʚʠʟʥʘʯʝʥʦʶ [3]. 

ʗʢ ʚʽʜʦʤʦ, ʮʠʪʦʢʽʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʚʩʽʭ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʽ ʚʽʜ ʾʭ ʨʝʛʫʣʶʶʯʦʾ ʨʦʣʽ ʟʘʣʝʞʘʪʴ ʚʩʽ ʝʬʝʢʪʦʨʥʽ ʬʫʥʢʮʽʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. ɺʽʜ ʾʭ ʢʦʥʪʨʦʣʶ ʟʘʣʝʞʘʪʴ ʪʘʢʦʞ ʘʥʪʠʪʦʢʩʠʯʥʽ, ʘʥʪʠʤʫʪʘʛʝʥʥʽ, 



 

43 

 

ʮʠʪʦʧʨʦʪʝʢʪʠʚʥʽ ʧʨʦʷʚʠ ʽʤʫʥʽʪʝʪʫ ʽ ʫʪʚʦʨʝʥʥʷ ʘʥʪʠʪʽʣ. ɺʦʥʠ ʩʪʠʤʫʣʶʶʪʴ 

ʜʽʶ ʤʘʢʨʦʬʘʛʽʚ, ʧʨʠʨʦʜʥʠʭ ʢʽʣʝʨʽʚ, ʧʨʠʛʥʽʯʫʶʪʴ ʛʽʧʝʨʯʫʪʣʠʚʽʩʪʴ, ʽʥʜʫʢʫʶʪʴ 

ʩʝʣʝʢʮʽʶ, ʢʣʦʥʫʚʘʥʥʷ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʽ ʨʝʧʨʦʜʫʢʮʽʶ ʢʣʽʪʠʥ ʽʤʫʥʥʦʛʦ 

ʟʘʭʠʩʪʫ [27, 28], ʪʦʙʪʦ ʮʠʪʦʢʽʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʩʪʨʫʥʢʽʩʪʴ ʪʘ 

ʟʘʚʝʨʰʝʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʎʠʪʦʢʽʥʦʚʠʡ ʜʠʩʙʘʣʘʥʩ ʧʨʠ ʍʆɿʃ ʧʨʠʡʥʷʪʦ 

ʨʦʟʮʽʥʶʚʘʪʠ, ʷʢ ʤʘʨʢʝʨ ʟʘʧʘʣʶʚʘʥʥʷ. 

ɼʝʷʢʽ ʘʚʪʦʨʽ [122] ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ ʻ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʘʢʪʠʚʥʽʩʪʴ ʽ ʪʷʞʢʽʩʪʴ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʦʤʽʯʝʥʦ, ʱʦ ʩʠʩʪʝʤʥʠʡ ʨʽʚʝʥʴ IL-1, IL-6, IL-8 

ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʧʨʦʮʝʩʫ ʽ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʻʪʴʩʷ ʧʨʠ 

ʧʦʣʽʧʰʝʥʥʽ ʩʪʘʥʫ (ʦʜʫʞʘʥʥʷ, ʨʝʤʽʩʽʷ). ʇʽʜʚʠʱʝʥʥʷ ʞ ʨʽʚʥʷ IL-2 ʽ TNF-Ŭ, 

ʥʘʚʧʘʢʠ, ʧʦʚôʷʟʘʥʝ ʟ ʧʦʟʠʪʠʚʥʠʤ ʤʦʤʝʥʪʦʤ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʚʝʣʠʢʫ ʫʚʘʛʫ ʚʯʝʥʠʭ ʧʨʠʚʝʨʪʘʻ ʨʦʣʴ ʘʜʛʝʟʠʚʥʠʭ 

ʤʦʣʝʢʫʣ ʧʣʘʟʤʠ ʢʨʦʚʽ ʧʨʠ ʨʽʟʥʠʭ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ. ʇʨʦʮʝʩ ʘʜʛʝʟʽʾ 

ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʘʢʪ ʤʽʞ ʢʣʽʪʠʥʘʤʠ ʽ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʽʞʢʣʽʪʠʥʥʦʾ ʨʝʯʦʚʠʥʠ, 

ʧʽʜʪʨʠʤʫʻ ʮʽʣʽʩʥʽʩʪʴ ʪʢʘʥʠʥ, ʟʘʙʝʟʧʝʯʫʻ ʤʽʛʨʘʮʽʶ ʣʝʡʢʦʮʠʪʽʚ ʪʘ ʚʟʘʻʤʦʜʽʶ 

ʢʣʽʪʠʥ ʫ ʧʨʦʮʝʩʽ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ. ʇʨʠ ʍʆɿʃ ʤʦʣʝʢʫʣʠ ʘʜʛʝʟʽʾ sICAM-3, 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʧʘʪʦʛʝʥʝʟʽ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. ʋ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʚʦʥʠ ʤʦʜʫʣʶʶʪʴ ʘʢʪʠʚʥʠʡ ʨʫʭ ʣʝʡʢʦʮʠʪʽʚ ʯʝʨʝʟ 

ʝʥʜʦʪʝʣʽʘʣʴʥʫ ʤʝʤʙʨʘʥʫ. ɿʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ sICAM-3 ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ ʢʦʨʝʣʶʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʽ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʛʨʘʥʫʣʦʮʠʪʽʚ, ʪʦʤʫ sICAM-3 ʚʚʘʞʘʶʪʴ ʧʨʝʜʠʢʪʦʨʘʤʠ 

ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ [131, 138, 167]. 

ʄʦʣʝʢʫʣʠ ʘʜʛʝʟʽʾ sICAM-1 ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠʣʠʧʘʥʥʷ ʜʦ ʝʥʜʦʪʝʣʽʶ 

ʘʢʪʠʚʦʚʘʥʠʭ ʣʽʤʬʦʮʠʪʽʚ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʘʜʛʝʟʠʚʥʦʩʪʽ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʷʢ ʧʨʷʤʠʤ ʰʣʷʭʦʤ ʯʝʨʝʟ TNF-Ŭ, IL-1, IL-4, ʪʘʢ ʽ 

ʥʝʧʨʷʤʠʤ ï ʯʝʨʝʟ ʚʠʢʠʜ ʯʠʥʥʠʢʽʚ, ʢʦʪʨʽ ʩʪʠʤʫʣʶʶʪʴ ʜʝʛʨʘʥʫʣʷʮʽʶ 

ʦʧʘʩʠʩʪʠʭ ʢʣʽʪʠʥ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʽʢʩʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ ʜʦ 

ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ, ʧʦʩʠʣʝʥʦʛʦ ʚʠʭʦʜʫ ʾʭ ʽʟ ʩʫʜʠʥ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʫ 



 

44 

 

ʧʘʪʦʣʦʛʽʯʥʦʤʫ ʚʦʛʥʠʱʽ, ʩʪʚʦʨʶʶʯʠ ʜʦʜʘʪʢʦʚʽ ʫʤʦʚʠ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʩʘʤʠʭ 

ʢʣʽʪʠʥ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʩʠʨʦʚʘʪʢʦʚʽ ʨʽʚʥʽ sICAM-1 ʽ TNF-Ŭ ʻ ʚʘʞʣʠʚʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʘʢʪʠʚʥʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʘʨʢʝʨʘʤʠ ʟʘʛʦʩʪʨʝʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɸʢʪʠʚʦʚʘʥʠʤʠ ʣʽʤʬʦʮʠʪʘʤʠ ʧʨʦʜʫʢʫʻʪʴʩʷ ʽ ʪʘʢʠʡ ʚʘʞʣʠʚʠʡ 

ʤʦʣʝʢʫʣʷʨʥʠʡ ʬʘʢʪʦʨ, ʷʢ ʛʨʘʥʫʣʦʮʠʪʘʨʥʦ-ʤʘʢʨʦʬʘʛʘʣʴʥʠʡ 

ʢʦʣʦʥʽʻʩʪʠʤʫʣʶʶʯʠʡ ʬʘʢʪʦʨ GM-CSF (granulocyte macrophage colony 

stimulating factor), ʷʢʠʡ ʧʨʠ ʥʠʟʴʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʜʫʢʫʻ ʤʘʢʨʦʬʘʛʠ, ʘ ʧʨʠ 

ʧʽʜʚʠʱʝʥʽʡ ï ʛʨʘʥʫʣʦʮʠʪʠ ʡ ʝʦʟʠʥʦʬʽʣʠ. ʌʘʢʪʦʨ GM-CSF ʟʜʘʪʥʠʡ 

ʨʝʛʫʣʶʚʘʪʠ ʢʫʤʫʣʷʮʽʶ ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ ʾʭ ʘʢʪʠʚʘʮʽʶ ʟʘʚʜʷʢʠ ʧʽʜʚʠʱʝʥʥʶ 

ʝʢʩʧʨʝʩʽʾ ʘʜʛʝʟʠʚʥʠʭ ʤʦʣʝʢʫʣ ʽ ʧʦʩʠʣʝʥʥʶ ʾʭ ʚʽʜʧʦʚʽʜʽ ʥʘ ʭʝʤʦʪʘʢʪʠʯʥʽ 

ʩʪʠʤʫʣʠ, ʧʨʠʩʢʦʨʶʚʘʪʠ ʨʽʩʪ ʽ ʨʝʛʫʣʶʚʘʪʠ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʡ ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʥʝʡʪʨʦʬʽʣʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʚʘʪʠ ʚʠʞʠʚʘʥʥʷ ʥʝʟʨʽʣʠʭ ʽ ʟʨʽʣʠʭ ʛʨʘʥʫʣʦʮʠʪʽʚ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʰʣʷʭʦʤ ʽʥʛʽʙʽʮʽʾ ʾʭ ʘʧʦʧʪʦʟʫ [49].  

ʉʝʨʝʜ ʙʽʦʤʘʨʢʝʨʽʚ ʟʘʧʘʣʝʥʥʷ ʧʨʠ ʨʦʟʚʠʪʢʫ ʍʆɿʃ ʨʷʜ ʘʚʪʦʨʽʚ ʦʩʦʙʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʚʽʜʚʦʜʷʪʴ ʙʽʣʢʘʤ ʛʦʩʪʨʦʾ ʬʘʟʠ, ʟʦʢʨʝʤʘ ʉ-ʨʝʘʢʪʠʚʥʦʤʫ ʧʨʦʪʝʾʥʫ 

(ʉRP), ʷʢʠʡ ʟôʷʚʣʷʻʪʴʩʷ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʚʞʝ ʯʝʨʝʟ 4-6 ʛʦʜʠʥ ʧʽʩʣʷ ʫʨʘʞʝʥʥʷ 

ʪʢʘʥʠʥ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʰʢʦʜʞʫʶʯʠʭ ʬʘʢʪʦʨʽʚ [2, 140, 169].           

ɺ ʧʝʨʽʦʜ ʟʘʛʦʩʪʨʝʥʥʷ ʭʚʦʨʦʙʠ ʉRP ʩʣʫʞʠʪʴ ʤʘʨʢʝʨʦʤ ʙʘʢʪʝʨʽʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʟʜʽʡʩʥʶʻ ʦʜʨʘʟʫ ʜʝʢʽʣʴʢʘ ʬʫʥʢʮʽʡ: ʤʝʜʽʘʪʦʨʥʫ, ʪʨʘʥʩʧʦʨʪʥʫ, 

ʽʤʫʥʦʤʦʜʝʣʶʶʯʫ. ɺʽʥ ʘʢʪʠʚʫʻ ʩʠʩʪʝʤʫ ʢʦʤʧʣʝʤʝʥʪʫ, ʙʣʦʢʫʻ ʧʨʦʜʫʢʮʽʶ 

ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʚôʷʟʫʚʘʥʥʷ ʬʦʩʬʦʣʽʧʽʜʽʚ ʤʝʤʙʨʘʥ, ʧʨʠʡʤʘʻ 

ʫʯʘʩʪʴ ʫ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ ï ʩʪʠʤʫʣʶʻ ʟʘʭʚʘʪ 

ʤʘʢʨʦʬʘʛʘʤʠ ʣʽʧʦʧʨʦʪʝʾʜʽʚ, ʧʦʩʠʣʶʻ ʘʜʛʝʟʽʶ ʣʝʡʢʦʮʠʪʽʚ ʜʦ ʝʥʜʦʪʝʣʽʶ, ʪʦʙʪʦ 

ʧʦʩʠʣʶʻ ʟʘʧʘʣʴʥʠʡ ʢʘʩʢʘʜ. ʂʨʽʤ ʪʦʛʦ, ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʉRP ʻ ʥʝʟʘʣʝʞʥʠʤ 

ʧʨʝʜʠʢʪʦʨʦʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʣʝʪʘʣʴʥʦʩʪʽ ʭʚʦʨʠʭ [175],        

ʘ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʨʽʚʥʷ ʩʣʫʞʠʪʴ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʧʨʦʛʥʦʩʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʙʨʦʥʭʦʦʙʩʪʨʫʢʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʜʠʭʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ [149].  



 

45 

 

ɯʥʬʝʢʮʽʡʥʝ ʟʘʛʦʩʪʨʝʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʘʢʦʞ 

ʧʦʨʫʰʝʥʥʷʤʠ ʛʝʤʦʩʪʘʟʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʚ ʙʽʢ ʛʽʧʝʨʢʦʘʛʫʣʷʮʽʾ ʥʘ ʨʽʚʥʷʭ ʷʢ ʪʨʦʤʙʦʮʠʪʘʨʥʦ-ʩʫʜʠʥʥʦʾ, ʪʘʢ ʽ 

ʢʦʘʛʫʣʷʮʽʡʥʦʾ ʣʘʥʦʢ ʛʝʤʦʩʪʘʟʫ. ɸʚʪʦʨʠ ʚʽʜʤʽʯʘʣʠ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʽʥʜʝʢʩʫ 

ʘʜʛʝʟʠʚʥʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ (ɯɸʊ) ʚ ʥʘʧʨʷʤʢʫ ʛʽʧʝʨʘʜʛʝʟʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ 

ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʽ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʟʘʛʦʩʪʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʾʤ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ɯɸʊ ʷʢ ʤʘʨʢʝʨ ʟʘʛʦʩʪʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ/ʘʙʦ ʨʘʥʥʴʦʛʦ ʧʝʨʽʦʜʫ ʧʽʩʣʷ ʥʴʦʛʦ ʫ ʭʚʦʨʠʭ ʥʘ ʍʆɿʃ [81]. 

ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʦʞ, ʱʦ ʚʠʨʘʟʥʽʩʪʴ ʟʘʧʘʣʝʥʥʷ ʢʦʨʝʣʶʻ ʟ 

ʪʷʞʢʽʩʪʶ ʟʘʭʚʦʨʶʚʘʥʥʷ [116]. ʋ ʭʚʦʨʠʭ ʍʆɿʃ ʚʘʞʢʦʾ ʩʪʘʜʽʾ (III-IV) 

ʬʦʨʤʫʻʪʴʩʷ ʭʨʦʥʽʯʥʘ ʽʤʫʥʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʟ ʧʨʠʛʥʽʯʝʥʥʷʤ ʥʝʩʧʝʮʠʬʽʯʥʦʾ 

ʣʘʥʢʠ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ: ʧʦʨʫʰʝʥʥʷʤ ʬʫʥʢʮʽʾ ʬʘʛʦʮʠʪʽʚ ʟʽ ʟʥʠʞʝʥʥʷʤ ʾʭ 

ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʦʩʠʣʝʥʦʶ ʤʽʛʨʘʮʽʾ ʪʘ ʢʦʣʦʥʽʟʘʮʽʾ 

ʤʽʢʨʦʙʽʚ ʚ ʙʨʦʥʭʽʘʣʴʥʦʤʫ ʜʝʨʝʚʽ ʭʚʦʨʠʭ ʽ ʟʘʛʦʩʪʨʝʥʥʶ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɼʝʧʨʝʩʽʷ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʫ ʪʘʢʠʭ ʭʚʦʨʠʭ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷʤ ʙʘʣʘʥʩʫ ʟʨʽʣʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ (CD3), ʊ-ʭʝʣʧʝʨʽʚ (CD4), 

ʧʨʠʛʥʽʯʝʥʥʷʤ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʊ-ʩʫʧʨʝʩʦʨʽʚ (CD8). ʅʝʜʦʩʪʘʪʥʽʩʪʴ 

ɺ-ʣʘʥʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ CD19, CD23, ʟʥʠʞʝʥʥʷʤ ʧʨʦʜʫʢʮʽʾ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ M ʽ G. 

ʋ ʭʚʦʨʠʭ ʍʆɿʃ ʚʘʞʢʦʾ ʩʪʘʜʽʾ ʻ ʧʦʨʫʰʝʥʥʷ ʮʠʪʦʢʽʥʦʚʦʾ ʨʝʛʫʣʷʮʽʾ 

ʽʤʫʥʽʪʝʪʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʦʜʫʢʮʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ (TNF-Ŭ, IL-6) ʽ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ (ɯL-IRʘ), ʱʦ ʦʙʫʤʦʚʣʶʻ ʥʘʧʨʫʛʫ ʽ ʥʝʘʜʝʢʚʘʪʥʝ 

ʨʝʘʛʫʚʘʥʥʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʟ ʧʦʨʫʰʝʥʥʷʤ ʚʟʘʻʤʦʜʽʾ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ 

ʢʣʽʪʠʥ ʟʘʧʘʣʴʥʦʛʦ ʢʘʩʢʘʜʫ ʷʢ ʻʜʠʥʦʛʦ ʮʽʣʦʛʦ [1, 6].  

ɯʥʰʽ ʘʚʪʦʨʠ ʚʠʟʥʘʯʘʣʠ ʫ ʭʚʦʨʠʭ ʟ ʪʷʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʍʆɿʃ ʚʠʨʘʞʝʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ CRP ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ IL-1ɓ ʪʘ IL-6 ʽ ʨʦʟʮʽʥʶʚʘʣʠ ʮʝ, ʷʢ ʪʨʘʥʩʬʦʨʤʘʮʽʶ 

ʭʘʨʘʢʪʝʨʫ ʟʘʧʘʣʝʥʥʷ, ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ʥʘʡʙʽʣʴʰ ʪʷʞʢʠʭ ʭʚʦʨʠʭ [24]. 



 

46 

 

ʇʘʪʦʛʝʥʝʪʠʯʥʽ ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʤʝʭʘʥʽʟʤʽʚ ʚʠʥʠʢʥʝʥʥʷ ʟʘʛʦʩʪʨʝʥʥʷ 

ʦʜʥʦʛʦ ʟ ʍʆɿʃ ï ʭʨʦʥʽʯʥʦʛʦ ʙʨʦʥʭʽʪʫ (ʍɹ) ʧʦʷʩʥʶʶʪʴʩʷ ʛʽʧʦʪʝʟʦʶ ʟʛʽʜʥʦ ʽʟ 

ʷʢʦʶ ʧʨʠ ʍɹ ʫ ʟʚôʷʟʢʫ ʽʟ ʧʦʨʫʰʝʥʥʷʤ ʤʫʢʦʮʠʣʽʘʨʥʦʛʦ ʢʣʽʨʝʥʩʫ ʪʘ ʚʧʣʠʚʦʤ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʨʫʩʥʦʾ ʽʥʬʝʢʮʽʾ, ʪʨʘʭʝʦʙʨʦʥʭʽʘʣʴʥʝ 

ʜʝʨʝʚʦ ʧʽʜʜʘʻʪʴʩʷ ʭʨʦʥʽʯʥʽʡ ʢʦʣʦʥʽʟʘʮʽʾ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʤʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʱʦ ʩʧʨʠʷʻ ʧʦʩʠʣʝʥʥʶ ʧʦʨʫʰʝʥʴ ʤʠʛʦʪʣʠʚʦʛʦ ʝʧʽʪʝʣʽʶ ʪʘ 

ʧʦʩʠʣʶʻ ʭʨʦʥʽʯʥʫ ʟʘʧʘʣʴʥʫ ʚʽʜʧʦʚʽʜʴ, ʧʨʠʟʚʦʜʷʯʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʭʠʙʥʦʛʦ 

ʢʦʣʘ ʫ ʧʘʪʦʛʝʥʝʟʽ [158, 162, 163, 172]. 

ɹʘʢʪʝʨʽʘʣʴʥʽ ʘʥʪʠʛʝʥʠ ʫ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʘʭ ʭʚʦʨʠʭ ʥʘ ʍɹ ʽʥʜʫʢʫʶʪʴ 

ʛʽʧʝʨʯʫʪʣʠʚʽʩʪʴ ʪʘ ʨʦʟʚʠʪʦʢ ʝʦʟʠʥʦʬʽʣʴʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʩʧʨʠʷʶʯʠ 

ʬʦʨʤʫʚʘʥʥʶ ʛʽʧʝʨʨʝʘʢʪʠʚʥʦʩʪʽ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ [114]. ʇʨʠ ʟʘʛʦʩʪʨʝʥʥʽ ʍɹ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʨʠʛʥʽʯʝʥʥʷ ʘʥʪʠʽʥʬʝʢʮʽʡʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʷʢʝ ʚʠʨʘʞʘʻʪʴʩʷ ʫ 

ʟʥʠʞʝʥʥʽ IgG, ʧʨʠʛʥʽʯʝʥʥʽ ʬʘʛʦʮʠʪʦʟʫ ʪʘ ʥʠʟʴʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ IgA ʷʢ ʚ 

ʧʝʨʽʦʜ ʟʘʛʦʩʪʨʝʥʥʷ, ʪʘʢ ʽ ʫ ʧʝʨʽʦʜ ʨʝʤʽʩʽʾ [112, 148]. ʂʨʽʤ ʪʦʛʦ, ʤʘʣʦ ʤʽʩʮʝ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʥʜʦʪʝʣʽʥʫ-1 ʫ ʭʘʨʢʦʪʠʥʥʽ, ʷʢʠʡ ʧʨʦʜʫʢʫʻʪʴʩʷ 

ʙʨʦʥʭʽʘʣʴʥʠʤʠ ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʪʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʮʽʾ 

ɯL-6 [139, 179, 201]. ɺ ʩʚʦʶ ʯʝʨʛʫ, ɯL-6, ʷʢ ʧʨʦʟʘʧʘʣʴʥʠʡ ʮʠʪʦʢʽʥ, ʘʢʪʠʚʫʻ 

ʣʽʤʬʦʮʠʪʠ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʮʽʶ ʝʥʜʦʪʝʣʽʥʫ-1, ʩʪʚʦʨʶʶʯʠ ʪʠʤ 

ʩʘʤʠʤ ʧʦʪʝʥʮʽʡʦʚʘʥʝ çʢʦʣʦè ʤʽʞ ʮʠʤʠ ʜʚʦʤʘ ʧʨʦʪʝʾʥʘʤʠ [170].  

ʗʢ ʚʽʜʦʤʦ, ʧʨʠʯʠʥʠ, ʱʦ ʟʘʧʫʩʢʘʶʪʴ ʤʝʭʘʥʽʟʤʠ ʬʦʨʤʫʚʘʥʥʷ ʣʝʛʝʥʝʚʦʾ 

ʧʘʪʦʣʦʛʽʾ, ʯʘʩʪʦ ʧʦʚôʷʟʘʥʽ ʟʽ ʩʪʘʥʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʫʤʦʚʘʤʠ 

ʧʨʘʮʽ ʣʶʜʠʥʠ [26, 119, 137, 160, 167, 198]. 

ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʧʣʠʚ ʧʨʦʬʝʩʽʡʥʠʭ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʥʘ ʟʘʛʘʣʴʥʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʣʝʛʝʥʽʚ 

ʣʶʜʠʥʠ, ʘʣʝ ʽ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦ ʙʽʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ. 

ɿʦʢʨʝʤʘ, ʫ ʭʚʦʨʠʭ ʧʨʦʬʝʩʽʡʥʠʤ ʙʨʦʥʭʽʪʦʤ, ʚʩʪʘʥʦʚʣʝʥʽ ʚʠʨʘʞʝʥʽ ʟʙʽʣʴʰʝʥʥʷ 

ʚ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʤʝʤʙʨʘʥʥʠʭ ʙʽʣʢʽʚ ʝʨʠʪʨʦʮʠʪʽʚ (Ŭ-ʩʧʝʢʪʨʠʥʫ ʽ 

ʪʨʦʧʦʤʽʦʟʠʥʫ), ʚʠʨʘʞʝʥʽ ʟʤʽʥʠ ʚ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʤʝʤʙʨʘʥʥʠʭ 



 

47 

 

ʬʦʩʬʦʣʽʧʽʜʽʚ ʝʨʠʪʨʦʮʠʪʽʚ, ʘ ʩʘʤʝ ï ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ ʽ 

ʟʥʠʞʝʥʥʷ ï ʩʬʽʥʛʦʤʽʻʣʽʥʘ ʽ ʚʽʜʥʦʰʝʥʥʷ ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣ/ʩʝʨʠʥ [121].  

ʋ ʭʚʦʨʠʭ ʧʨʦʬʝʩʽʡʥʠʤʠ ʍʆɿʃ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʤʘʶʪʴ ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɺʧʣʠʚ ʧʦʣʶʪʘʥʪʽʚ ʥʘ ʨʝʩʧʽʨʘʪʦʨʥʫ ʩʠʩʪʝʤʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʘʢʪʠʚʦʚʘʥʠʭ ʤʘʢʨʦʬʘʛʽʚ, ʥʝʡʪʨʦʬʽʣʽʚ ʽ CD4 ʊ-

ʣʽʤʬʦʮʠʪʽʚ ʚ ʜʠʩʪʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʽ ʘʣʴʚʝʦʣʷʨʥʦʤʫ 

ʧʨʦʩʪʦʨʽ. ʄʘʢʨʦʬʘʛʠ ʽ ʥʝʡʪʨʦʬʽʣʠ ï ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʧʨʦʪʝʘʟ ʚ ʣʝʛʝʥʝʚʦʾ 

ʪʢʘʥʠʥʠ. ʅʝʡʪʨʦʬʽʣʴʥʘ ʝʣʘʩʪʘʟʘ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ʘʢʪʠʚʦʚʘʥʠʤʠ 

ʥʝʡʪʨʦʬʽʣʘʤʠ ʥʘ ʪʣʽ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʽʥʛʽʙʽʪʦʨʽʚ ʧʨʦʪʝʘʟ, ʧʨʠ ʧʨʦʬʝʩʽʡʥʦʤʫ 

ˇʝʥʝʟʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʮʝʥʪʨʠʣʦʙʫʣʷʨʥʦʾ ʝʤʬʽʟʝʤʠ 

ʣʝʛʝʥʽʚ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʘʥʘʮʠʥʘʨʥʦʾ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ, ʥʘʧʨʠʢʣʘʜ                        

ʫ ʢʫʨʮʽʚ [4]. 

ʂʨʽʤ ʪʦʛʦ, ʤʘʪʨʠʢʩʥʽ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʠ ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʨʫʡʥʫʚʘʪʠ 

ʩʪʨʫʢʪʫʨʥʽ ʙʽʣʢʠ: ʢʦʣʘʛʝʥ ʪʘ ʝʣʘʩʪʠʥ, ʱʦ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ 

ʍʆɿʃ, ʪʦʤʫ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʘʪʨʠʢʩʥʠʭ ʤʝʪʘʣʦʧʨʦʪʝʘʟ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʝʤʬʽʟʝʤʠ, ʚʠʢʣʠʢʘʥʦʾ ʚʧʣʠʚʦʤ ʧʦʣʶʪʘʥʪʽʚ. ʌʨʘʛʤʝʥʪʠ ʟʨʫʡʥʦʚʘʥʦʛʦ 

ʝʣʘʩʪʠʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʝʤʦʪʘʢʩʠʩʫ ʜʦ ʤʦʥʦʮʠʪʽʚ ʽ ʬʽʙʨʦʙʣʘʩʪʽʚ ʘʢʪʠʚʫʶʪʴ 

ʧʨʦʪʝʘʟʠ ʟ ʧʦʜʘʣʴʰʠʤ ʟʘʧʘʣʝʥʥʷʤ, ʘ ʧʦʪʽʤ, ʜʝʩʪʨʫʢʮʽʻ  ʁʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ. 

ʇʽʜʚʠʱʝʥʘ ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ, ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʭʚʦʨʠʭ ʍʆɿʃ ʽ ʚʧʣʠʚ 

ʧʨʦʤʠʩʣʦʚʠʭ ʘʝʨʦʟʦʣʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʬʦʨʤ ʘʢʪʠʚʥʦʛʦ 

ʢʠʩʥʶ ʚ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʘʭ, ʱʦ ʚʝʜʝ ʜʦ ʧʨʷʤʦʛʦ ʫʨʘʞʝʥʥʷ ʪʢʘʥʠʥ 

ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʫ [142]. ʆʜʥʘʢ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ 

ʍʆɿʃ ʛʨʘʶʪʴ ʤʝʜʽʘʪʦʨʠ ʟʘʧʘʣʝʥʥʷ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʩʪʽʡʥʠʡ 

ʚʧʣʠʚ ʧʘʪʦʛʝʥʥʠʭ ʯʘʩʪʦʢ. ʇʠʣʦʚʽ ʯʘʩʪʠʥʢʠ, ʷʢ ʽ ʙʫʜʴ-ʷʢʽ ʽʥʰʽ ʩʪʦʨʦʥʥʽ 

ʘʛʝʥʪʠ, ʚʠʢʣʠʢʘʶʪʴ ʘʢʪʠʚʘʮʽʶ ʢʣʽʪʠʥ ʟʘʧʘʣʝʥʥʷ ï ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʘʣʴʚʝʦʣʷʨʥʠʭ 

ʤʘʢʨʦʬʘʛʽʚ ʽ ʚʠʨʦʙʣʝʥʥʷ ʥʠʤʠ ʝʣʘʩʪʘʟʠ, ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʘ ʪʘʢʦʞ 

ʢʘʪʝʧʩʠʥʦʚ B, C ʽ G ï ʬʝʨʤʝʥʪʽʚ ʟ ʧʦʪʫʞʥʦʶ ʜʝʩʪʨʫʢʪʠʚʥʦʶ ʜʽʻʶ. ʋ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʬʽʟʠʯʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʝʥʜʦʪʝʣʽʶ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʘʢʪʠʚʘʮʽʷ ʟʘʭʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʘ ʚʢʣʶʯʘʻ ʛʫʤʦʨʘʣʴʥʽ ʽ ʢʣʽʪʠʥʥʽ ʬʘʢʪʦʨʠ: 
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Ŭ2-ʤʘʢʨʦʛʣʦʙʫʣʠʥ, IgE, ɔ-ʛʣʦʙʫʣʽʥʠ, Ŭ1-ʘʥʪʠʪʨʠʧʩʠʥ, ʛʨʘʥʫʣʦʮʠʪʠ (ʙʘʟʦʬʽʣʠ, 

ʝʦʟʠʥʦʬʽʣʠ, ʥʝʡʪʨʦʬʽʣʠ), ʪʨʦʤʙʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʦʧʘʩʠʩʪʽ ʢʣʽʪʠʥʠ ʽ 

ʣʤ̔ʬʦʮʠʪʠ. ʇʽʜ ʚʧʣʠʚʦʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ 

ʝʣʘʩʪʠʯʥʦʛʦ ʢʘʨʢʘʩʘ ʪʢʘʥʠʥ ʽ ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʣʝʛʝʥʴ ʟ 

ʬʦʨʤʫʚʘʥʥʷʤ ʝʤʬʽʟʝʤʠ [195]. 

ɹʨʠʪʘʥʩʴʢʠʤʠ ʬʘʭʽʚʮʷʤʠ I. Rahman, W. MacNee [14] ʙʫʣʘ ʚʠʩʫʥʫʪʘ 

ʛʽʧʦʪʝʟʘ ʟʘʧʘʣʝʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʧʠʣʦʚʠʭ ʯʘʩʪʠʥʦʢ ʟʘ 

ʫʯʘʩʪʶ ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʫ çʢʘʧʧʘ-ʙʽè (NF-əB) ʽ ʧʨʦʪʝʾʥʫ-1. ɿʘ ʧʨʠʧʫʱʝʥʥʷʤ 

ʘʚʪʦʨʽʚ, NF-əB ʨʝʛʫʣʶʻ ʝʢʩʧʨʝʩʽʶ ʙʘʛʘʪʴʦʭ ʛʝʥʽʚ, ʟʘʣʫʯʝʥʠʭ ʚ ʧʨʦʮʝʩ 

ʟʘʧʘʣʝʥʥʷ, ʪʘʢʠʭ ʷʢ ʛʝʥʠ IL-1, 2, 3, 6, 8, 12, CRP ʪʘ ʽʥ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʚʧʣʠʚ 

ʧʘʪʦʛʝʥʥʠʭ ʯʘʩʪʦʢ, ʚʽʨʫʩʽʚ, ʘʣʝʨʛʝʥʽʚ ʽ ʽʥʰʠʭ ʽʥʘʢʪʠʚʫʻ ʛʽʩʪʦʥ-ʜʝʘʮʝʪʠʣʘʟʫ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʬʘʢʪʦʨʫ ʪʨʘʥʩʢʨʠʧʮʽʾ NF-əB ʽ ʘʧʦʧʪʦʟʫ ʚ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʽ ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ [141, 184, 194]. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ 

ʟʥʘʯʥʦʤʫ ʩʪʘʞʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʽ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʧʦʨʫʰʝʥʥʷ 

ʢʣʽʪʠʥʥʦʛʦ ʽ ʛʫʤʦʨʘʣʴʥʦʛʦ ʣʘʥʦʢ ʽʤʫʥʽʪʝʪʫ [1]. ʆʜʥʘʢ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʜʦʩʪʘʪʥʽʭ ʧʨʝʜʠʢʪʦʨʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʧʨʦʬʝʩʽʡʥʠʭ ʍʆɿʃ ʥʝʤʘʻ [14].  

ɿʘʛʘʣʦʤ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦʪʨʠʤʫʻʪʴʩʷ ʜʫʤʢʠ, ʱʦ ʽʤʫʥʦʣʦʛʽʯʥʠʡ 

ʜʠʩʙʘʣʘʥʩ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʠʥʠʢʥʝʥʥʷ ʪʘ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʭʨʦʥʽʯʥʠʭ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʣʝʛʝʥʴ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʍʇɹ [122]. ɯʤʫʥʦʣʦʛʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʧʨʠ ʍʇɹ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʣʽʪʝʨʘʪʫʨʽ, ʧʨʠ ʮʴʦʤʫ ʙʽʣʴʰʽʩʪʴ ʘʚʪʦʨʽʚ ʜʦʪʨʠʤʫʻʪʴʩʷ ʜʫʤʢʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʚʪʦʨʠʥʥʦʛʦ ʽʤʫʥʦʜʝʬʽʮʠʪʫ ʧʨʠ ʮʴʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʽ, ʘ ʡʦʛʦ ʚʠʨʘʟʥʽʩʪʴ 

ʟʘʣʝʞʠʪʴ ʜʝʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ. ɿʦʢʨʝʤʘ, ʟʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ [39, 162], ʫ 

ʭʚʦʨʠʭ ʍʇɹ ʚʽʜʟʥʘʯʝʥʽ ʚʽʜʭʠʣʝʥʥʷ ʟʘ ʮʽʣʦʶ ʥʠʟʢʦʶ ʧʦʢʘʟʥʠʢʽʚ ʽʤʫʥʥʦʛʦ 

ʩʪʘʪʫʩʫ, ʫ ʚʽʜʥʦʰʝʥʥʽ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʙʽʣʴʰʽʩʪʴ ʘʚʪʦʨʽʚ ʚʠʷʚʣʷʶʪʴ 

ʚʪʦʨʠʥʥʠʡ ʊ-ʽʤʫʥʦʜʝʬʽʮʠʪ, ʚʠʨʘʞʝʥʠʡ ʚ ʨʽʟʥʽʡ ʤʽʨʽ ʟʘʣʝʞʥʦ ʚʽʜ ʪʷʞʢʦʩʪʽ 

ʧʝʨʝʙʽʛʫ ʧʘʪʦʣʦʛʽʾ [122]. ɿ ʧʣʠʥʦʤ ʯʘʩʫ ʫ ʭʚʦʨʠʭ ʇʍɹ ʚʽʜʙʫʚʘʶʪʴʩʷ ʛʣʠʙʦʢʽ 

ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʷʪʦʨʥʠʭ ʽ ʝʬʝʢʪʦʨʥʠʭ ʣʘʥʦʢ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ɿʦʢʨʝʤʘ, 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʤʽʥʘ ʩʫʙʧʦʧʫʣʷʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʊ-ʣʽʤʬʦʮʠʪʽʚ (CD4), ʱʦ 



 

49 

 

ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʟʥʠʞʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʊ-ʭʝʣʧʝʨʽʚ (CD4), ʊ-ʩʫʧʨʝʩʦʨʽʚ (CD8), 

ʟʥʠʞʝʥʥʽ ʯʠʩʣʘ ʥʦʨʤʘʣʴʥʠʭ ʢʽʣʝʨʽʚ [11, 30]. ɿʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʽ ʧʨʠʛʥʽʯʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʧʦʚʝʨʭʥʝʚʠʭ ʤʦʣʝʢʫʣ ʥʘ 

ʘʥʪʠʛʝʥ-ʨʝʘʢʪʠʚʥʠʭ ʢʣʽʪʠʥʘʭ ʜʝʷʢʽ ʘʚʪʦʨʠ ʧʦʷʩʥʶʶʪʴ ʟʙʽʣʴʰʝʥʥʷʤ 

ʚʠʨʦʙʣʝʥʥʷ ɯʃ-8 [41].  

ʅʘʷʚʥʽʩʪʴ ʽʤʫʥʦʜʝʬʽʮʠʪʫ ʫ ʭʚʦʨʠʭ ʍʇɹ ʧʦʷʩʥʶʶʪʴ ʧʝʨʝʨʦʟʧʦʜʽʣʦʤ 

ʘʥʪʠʛʝʥʨʝʘʢʪʠʚʥʠʭ ʢʣʽʪʠʥ, ʧʝʨʝʭʦʜʦʤ ʾʭ ʽʟ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʫ ʚʦʛʥʠʱʘ 

ʟʘʧʘʣʝʥʥʷ, ʘ ʪʘʢʦʞ çʧʝʨʝʤʠʢʘʥʥʷʤè ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʥʘ 

ʩʧʝʮʠʬʽʯʥʽ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʪʨʠʚʘʣʦʶ ʧʨʠʩʫʪʥʽʩʪʶ ʘʥʪʠʛʝʥʫ [30]. 

ʅʘ ʮʴʦʤʫ ʪʣʽ ʧʝʨʝʙʽʛ ʍʇɹ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʩʠʣʶʻʪʴʩʷ ʯʝʨʝʟ ʧʨʠʻʜʥʘʥʥʷ 

ʽʥʬʝʢʮʽʾ. ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʟʘʭʚʦʨʶʚʘʥʥʷ ʾʾ ʨʦʣʴ ʥʝʟʥʘʯʥʘ, ʧʨʦʪʝ 

ʦʩʣʘʙʣʝʥʥʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʪʦʨʠʥʥʦʛʦ 

ʽʤʫʥʦʜʝʬʽʮʠʪʫ, ʱʦ ʚʠʥʠʢʘʻ ʫ ʨʦʙʽʪʥʠʢʽʚ ʧʠʣʦʚʠʭ ʧʨʦʬʝʩʽʡ ʜʦʩʠʪʴ ʨʘʥʦ, 

ʩʧʨʠʷʻ ʟʥʠʞʝʥʦʶ ʦʧʽʨʥʦʩʪʽ ʙʘʢʪʝʨʽʘʣʴʥʠʤ ʽ ʚʽʨʫʩʥʠʤ ʘʛʝʥʪʘʤ [68, 100, 115, 

14, 152, 202], ʪʦʤʫ ʧʨʠ ʪʨʠʚʘʣʠʭ ʧʨʦʮʝʩʘʭ ʪʘʢʦʛʦ ʭʘʨʘʢʪʝʨʫ ʩʣʽʜ ʛʦʚʦʨʠʪʠ 

ʚʞʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦ ʙʨʦʥʭʽʘʣʴʥʫ ʘʩʪʤʫ [124]. 

ɿʘʛʘʣʴʥʘ ʯʘʩʪʢʘ ʍʆɿʃ ʽ ɹɸ ʩʪʘʥʦʚʠʪʴ 15-25 % ʚʩʽʭ ʦʙʩʪʨʫʢʪʠʚʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. ɹʨʦʥʭʽʘʣʴʥʘ ʘʩʪʤʘ (ɹɸ) ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ, ʚʘʞʢʠʭ ʽ ʽʥʚʘʣʽʜʠʟʫʶʯʠʭ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [41, 117, 

136, 156]. ʊʘʢʦʞ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ɹɸ ʧʨʦʜʦʚʞʫʻ ʟʙʽʣʴʰʫʚʘʪʠʩʴ ʽ ʚ ʋʢʨʘʾʥʽ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʾʾ ʣʽʢʫʚʘʥʥʷ ʽ ʧʨʦʬʽʣʘʢʪʠʢʠ 

[113, 115]. ʗʢ ʍʆɿʃ, ʪʘʢ ʽ ʙʨʦʥʭʽʘʣʴʥʘ ʘʩʪʤʘ (ɹɸ), ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʭʨʦʥʽʯʥʽ 

ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʽ ʚʨʘʞʘʶʪʴ ʜʠʭʘʣʴʥʽ ʰʣʷʭʠ [76] ʪʘ ʾʭ ʥʝʚʽʜôʻʤʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʻ ʦʙʤʝʞʝʥʥʷ ʧʨʦʭʽʜʥʦʩʪʽ ʙʨʦʥʭʽʚ. ʆʜʥʘʢ, ʮʝ ʛʝʪʝʨʦʛʝʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʣʝʛʝʥʴ ʟ ʨʽʟʥʠʤʠ ʬʝʥʦʪʠʧʘʤʠ [173, 183, 187, 192]. ɹɸ ï ʮʝ 

ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʴʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʚ ʷʢʦʤʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʙʘʛʘʪʦ ʢʣʽʪʠʥ ʽ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʪʽʩʥʽʡ ʚʟʘʻʤʦʜʽʾ ʛʝʥʝʪʠʯʥʠʭ ʽ 

ʩʝʨʝʜʦʚʠʱʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ [20, 80, 151, 154, 161, 165168, 186, 200]. 
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ʍʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʧʨʠ ɹɸ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʘʢʪʠʚʘʮʽʻʶ ʦʧʘʩʠʩʪʠʭ ʢʣʽʪʠʥ, ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ ʘʢʪʠʚʦʚʘʥʠʭ ʝʦʟʠʥʦʬʽʣʽʚ, 

T-ʣʽʤʬʦʮʠʪʽʚ ʟ ʢʦʦʧʝʨʘʪʠʚʥʦʾ ʟʜʘʪʥʽʩʪʶ ʧʝʨʝʚʘʞʥʦ ʟ ʧʨʦʬʽʣʝʤ Th2 ʮʠʪʦʢʽʥʽʚ 

ʪʘ ʧʨʠʨʦʜʥʠʭ ʢʣʽʪʠʥ ʢʽʣʝʨʽʚ, ʟʨʫʰʝʥʥʷʤʠ ʚ ɺ-ʣʘʥʮʽ ʽʤʫʥʽʪʝʪʫ, 

ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷʤ ʨʽʚʥʽʚ Igʄ ʪʘ IgG, ʦʩʦʙʣʠʚʦ IgE, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʽ 

ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʮʠʨʢʫʣʶʶʯʠʭ ʬʘʛʦʮʠʪʽʚ [153]. ɺʽʜʦʤʦ, ʱʦ 

ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ɹɸ ʯʘʩʪʦ 

ʧʝʨʝʜʫʶʪʴ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʾʭ ʩʪʨʫʢʪʫʨʠ [98, 107, 108]. ʎʽ ʟʤʽʥʠ 

ʦʜʥʽ ʘʚʪʦʨʠ [150, 171] ʨʦʟʮʽʥʶʶʪʴ ʷʢ ʥʘʩʣʽʜʦʢ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, 

ʚʠʢʣʠʢʘʥʦʛʦ ʪʨʠʚʘʣʠʤ ʚʧʣʠʚʦʤ ʩʧʝʮʠʬʽʯʥʠʭ ʠ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʽʥʰʽ, ʥʘʚʧʘʢʠ, ʚʚʘʞʘʶʪʴ, ʱʦ ʝʦʟʠʥʦʬʽʣʴʥʽ 

ʟʘʧʘʣʝʥʥʷ ʽ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʧʦʯʠʥʘʻʪʴʩʷ ʥʘ ʥʘʡʙʽʣʴʰ 

ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʥʘʜʘʣʽ ʪʨʠʚʘʶʪʴ ʧʘʨʘʣʝʣʴʥʦ ʟ 

ʭʨʦʥʽʯʥʠʤ ʟʘʧʘʣʝʥʥʷʤ [47]. 

ʂʨʽʤ ʪʦʛʦ, ʟʘ ʜʘʥʠʤʠ ʯʠʩʣʝʥʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʠʥ ʽʟ ʦʩʥʦʚʥʠʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ɹɸ ʻ ʨʦʟʚʠʪʦʢ 

ʛʽʧʝʨʨʝʘʢʪʠʚʥʦʩʪʽ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ (ʧʦʩʠʣʝʥʥʷ ʷʢ ʯʫʪʣʠʚʦʩʪʽ, ʪʘʢ ʽ 

ʧʦʪʫʞʥʦʩʪʽ ʚʽʜʧʦʚʽʜʽ ʙʨʦʥʭʽʚ ʥʘ ʨʽʟʥʽ ʧʦʜʨʘʟʥʠʢʠ), ʷʢʠʡ ʚʠʥʠʢʘʻ ʥʘ ʪʣʽ 

çʝʦʟʠʥʦʬʽʣʴʥʦʛʦè ʟʘʧʘʣʝʥʥʷ [60, 62, 181, 204]. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ 

ʧʘʪʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʛʦʩʪʨʠʭ ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ ʻ ʧʦʛʽʨʰʝʥʥʷ 

ʩʪʘʥʫ ʤʫʢʦʮʠʣʽʘʨʥʦʛʦ ʢʣʽʨʝʥʩʫ ʽ ʧʨʠʛʥʽʯʝʥʥʷ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʤʘʢʨʦʬʘʛʽʚ [147, 203].  

ɿʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʨʠ ʟʘʛʦʩʪʨʝʥʥʽ ɹɸ, ʷʢ ʽ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʟʘʧʘʣʴʥʦʤʫ 

ʟʘʭʚʦʨʶʚʘʥʥʽ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʤʽʥʦʶ ʨʽʚʥʽʚ ʟʘʧʘʣʴʥʠʭ ʤʝʜʽʘʪʦʨʽʚ ʪʘ ʙʽʣʢʽʚ, ʦʩʦʙʣʠʚʦ ʙʽʣʢʽʚ ʛʦʩʪʨʦʾ ʬʘʟʠ 

[189]. ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʦ, ʱʦ ʚʘʞʣʠʚʝ ʢʣʽʥʽʢʦ-ʜʽʘʛʥʦʩʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʨʘʥʥʴʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʡʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʠʟʥʘʯʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʤʘʻ ʨʽʚʝʥʴ ʉRP, ʷʢʠʡ ʩʪʠʤʫʣʶʻ ʽʤʫʥʥʽ ʨʝʘʢʮʽʾ, 
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ʟʦʢʨʝʤʘ ʬʘʛʦʮʠʪʦʟ, ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʚʟʘʻʤʦʜʽʾ ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʘʢʪʠʚʫʻ 

ʢʣʘʩʠʯʥʫ ʩʠʩʪʝʤʫ ʢʦʤʧʣʝʤʝʥʪʫ [45, 140, 197]. ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʚ 

ʧʫʣʴʤʦʥʦʣʦʛʽʯʥʦʾ ʧʨʘʢʪʠʮʽ ʻ ʢʦʤʦʨʙʽʜʥʠʡ ʧʝʨʝʙʽʛ ʍʆɿʃ ʽ ɹɸ [27, 35, 196]. 

ɺʽʜʦʤʦ, ʱʦ ʜʣʷ ɹɸ ʧʨʠʪʘʤʘʥʥʦ ʟʘʧʘʣʝʥʥʷ ʝʦʟʠʥʦʬʽʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʷʢʝ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ CD4+ ʣʽʤʬʦʮʠʪʘʤʠ [7, 42], ʪʦʜʽ ʷʢ ʧʨʠ ʍʆɿʃ ʜʦ ʟʘʧʘʣʝʥʥʷ 

ʟʘʣʫʯʘʶʪʴʩʷ ʥʝʡʪʨʦʬʽʣʠ, ʤʘʢʨʦʬʘʛʠ ʪʘ CD8+ ʣʽʤʬʦʮʠʪʠ [145]. ʋ ʭʚʦʨʠʭ ʟ 

ʧʦʻʜʥʘʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʧʨʠ ʧʨʘʢʪʠʯʥʦ ʥʝʟʤʽʥʥʦʤʫ ʨʽʚʥʽ ʚ ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ 

CD3+ ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʢʣʽʪʠʥ ʟ ʊ-ʭʝʣʧʝʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʽ 

ʢʦʤʧʝʥʩʘʪʦʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʨʽʟʢʦʛʦ ʜʠʩʙʘʣʘʥʩʫ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʽ 

ʟʥʠʞʝʥʥʷ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʽʥʜʝʢʩʫ ʜʦ 1,5. ʂʨʽʤ ʪʦʛʦ, ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ɺ-

ʣʽʤʬʦʮʠʪʽʚ ʩʚʽʜʯʠʣʦ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠ 

ʘʣʝʨʛʽʯʥʦʤʫ ʟʘʧʘʣʝʥʥʽ. ʋ ʭʚʦʨʠʭ ʟ ʧʦʻʜʥʘʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʙʫʣʠ ʚʠʷʚʣʝʥʽ 

ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ CD19+, CD56+ ʢʣʽʪʠʥ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʘʛʦʤʫ ʨʦʣʴ NK-ʢʣʽʪʠʥ 

ʚ ʧʘʪʦʛʝʥʝʟʽ ʍʆɿʃ ʽ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʤʝʭʘʥʽʟʤʽʚ ʧʽʜʪʨʠʤʢʠ ʭʨʦʥʽʯʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʧʨʠ ɹɸ. ɼʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʽʚ, ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʍʆɿʃ ʽ 

ɹɸ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʨʦʟʚʠʚʘʣʠʩʷ ʧʦ 1-ʤʫ ʽ 2-ʤʫ ʪʠʧʘʤ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʟ 

ʟʘʣʫʯʝʥʥʷʤ ʨʝʘʛʽʥʽʚ, ʮʠʪʦʢʽʥʽʚ, ʝʡʢʦʟʘʥʦʾʜʽʚ. ʇʨʠ ʮʴʦʤʫ ʬʽʢʩʫʚʘʚʩʷ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʚʤʽʩʪʫ ʝʡʢʦʟʘʥʦʾʜʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʥʠʟʴʢʘ ʧʨʦʜʫʢʮʽʷ ʮʠʪʦʢʽʥʽʚ Th1-

ʪʠʧʫ (IFN-ɔ) ʽ ʚʠʩʦʢʠʡ ʩʠʥʪʝʟ ʦʧʦʟʠʮʽʡʥʦʛʦ IL-4, ʧʦʨʽʚʥʷʥʥʠʡ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʧʨʦʜʫʢʮʽʻʶ Igɽ, ʱʦ, ʡʤʦʚʽʨʥʦ, ʩʚʽʜʯʠʣʦ ʧʨʦ ʩʠʩʪʝʤʥʽ ʧʦʰʢʦʜʞʝʥʥʷ, 

ʛʝʥʝʨʘʣʽʟʘʮʽʶ ʙʘʟʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘʧʘʣʝʥʥʷ ʽ ʚʪʨʘʪʫ ʮʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ 

ʩʚʦʻʾ ʧʨʦʪʝʢʪʠʚʥʦʾ ʨʦʣʽ (ʣʦʢʘʣʽʟʘʮʽʾ ʬʘʢʪʦʨʽʚ ʫʰʢʦʜʞʝʥʥʷ) [34, 36, 60, 166]. 

ʂʨʽʤ, ʪʦʛʦ ʫ ʭʚʦʨʠʭ ʟ ʬʝʥʦʪʠʧʦʤ çɹɸ+ʍʆɿʃè ʻ ʚʠʨʘʞʝʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ IFN, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʜʝʬʽʮʠʪʦʤ 

ʧʨʦʜʫʢʮʽʾ IFN-Ŭ ʽ -ɔ ʣʝʡʢʦʮʠʪʘʤʠ ʢʨʦʚʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʝʬʽʮʠʪʽʚ ʝʢʩʧʨʝʩʽʾ 

ʛʝʥʽʚ IFN-ɓ (1-ʛʦ ʪʠʧʫ) ʽ IFN-ɚ (3-ʛʦ ʪʠʧʫ) [76].  

ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʚʘʨʽʘʥʪʦʤ ɹɸ ʯʘʩʪʦ ʧʨʠʩʫʪʥʽ ʽʥʰʽ 

ʫʩʢʣʘʜʥʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʰʠʨʝʥʦʩʪʽ ʩʫʧʫʪʥʴʦʛʦ               
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ʦʞʠʨʽʥʥʷ [117]. ɺ ʜʘʥʠʡ ʯʘʩ ʚʝʜʝʪʴʩʷ ʘʢʪʠʚʥʠʡ ʧʦʰʫʢ ʟʚôʷʟʢʫ ʤʽʞ 

ʬʝʥʦʪʠʧʦʤ, ʛʝʥʦʪʠʧʦʤ, ʤʝʭʘʥʽʟʤʦʤ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʩʫʧʫʪʥʴʦ ʁ

ʧʘʪʦʣʦʛʽʻʶ ʽ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʧʨʦʚʝʜʝʥʫ ʪʝʨʘʧʽʶ [146, 174, 178, 180]. 

 

1. 2. 2 ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ ʽʤʫʥʽʪʝʪʫ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ 

ʧʨʠ ʨʦʟʚʠʪʢʫ ʘʣʴʚʝʦʣʷʨʥʠʭ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ 

 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʫ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʧʨʠ 

ʧʥʝʚʤʦʢʦʥʽʦʟʽ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʧʦʣʦʞʝʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʪʝʦʨʽʾ ʨʦʟʚʠʪʢʫ 

ʩʠʣʽʢʦʟʫ ʷʢ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʾ ʤʦʜʝʣʽ ʧʥʝʚʤʦʢʦʥʽʦʟʫ. ʉʫʪʥʽʩʪʴ ʮʽʻʾ ʪʝʦʨʽʾ 

ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʧʦʯʘʪʢʦʚʦʶ ʣʘʥʢʦʶ ʧʨʦʮʝʩʫ ʻ ʬʘʛʦʮʠʪʦʟ ʯʘʩʪʠʥʦʢ 

ʜʚʦʦʢʠʩʫ ʢʨʝʤʥʽʶ ʤʘʢʨʦʬʘʛʘʤʠ (ʛʠʩʪʦʮʠʪʘʤʠ), ʱʦ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʧʠʣʦʚʽ 

ʢʣʽʪʠʥʠ (ʢʦʥʽʦʬʘʛʠ). ʌʘʛʦʮʠʪʦʚʘʥʽ ʯʘʩʪʠʥʢʠ ʩʦʨʙʫʶʪʴ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ 

ʙʽʣʢʠ ʮʠʪʦʧʣʘʟʤʠ ʤʘʢʨʦʬʘʛʽʚ, ʚʠʢʣʠʢʘʶʯʠ ʚ ʦʩʪʘʥʥʽʭ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ, ʘ 

ʧʦʪʽʤ ʾʭ ʟʘʛʠʙʝʣʴ. ɺʠʥʠʢʘʶʯʽ ʧʨʠ ʨʦʟʧʘʜʽ ʤʘʢʨʦʬʘʛʽʚ ʩʢʣʘʜʥʽ ʙʽʣʢʠ ï ʤʫʢʦ- ʽ 

ʣʽʧʦʧʨʦʪʝʾʥʠ ʻ ʘʥʪʠʛʝʥʘʤʠ, ʪʦʙʪʦ ʘʫʪʦʘʥʪʠʛʝʥʘʤʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʩʪʚʦʨʝʥʥʷ 

ɸʊ. ʇʨʝʮʠʧʽʪʘʪ, ʱʦ ʧʨʠ ʮʴʦʤʫ ʩʪʚʦʨʶʻʪʴʩʷ ʚʠʧʘʜʘʻ ʥʘ ʥʦʚʦʫʪʚʦʨʝʥʠʭ 

ʨʝʪʠʢʫʣʽʥʦʚʠʭ ʚʦʣʦʢʥʘʭ, ʥʝʩʬʦʨʤʦʚʘʥʦʛʦ ʩʠʣʽʢʦʪʠʯʥʦʛʦ ʚʫʟʣʠʢʘ, ʤʘʶʯʠ 

ʚʠʛʣʷʜ ʛʽʘʣʽʥʘ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʛʽʘʣʽʥʘ ʫ ʟʚʠʯʘʡʥʽʡ ʨʫʙʮʝʚʦʾ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʙʝʪʘ- ʽ ʛʘʤʤʘʛʣʦʙʫʣʠʥʽʚ [95].. 

ʏʘʩʪʠʥʢʠ ʜʽʦʢʩʠʜʫ ʢʨʝʤʥʽʶ, ʷʢʽ ʟʚʽʣʴʥʷʶʪʴʩʷ ʧʨʠ ʨʦʟʧʘʜʽ ʧʠʣʦʚʠʭ 

ʢʣʽʪʠʥ ʟʥʦʚʫ ʬʘʛʦʮʠʪʫʶʪʴʩʷ ʤʘʢʨʦʬʘʛʘʤʠ ʽ ʧʨʦʮʝʩ ʧʦʚʪʦʨʶʻʪʴʩʷ ʟʥʦʚʫ. 

ʆʜʥʦʯʘʩʥʦ ʚ ʩʠʣʽʢʦʪʠʯʥʠʭ ʚʫʟʣʠʢʘʭ ʽ ʚ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʘʭ ʡʜʝ ʧʦʩʠʣʝʥʝ 

ʫʪʚʦʨʝʥʥʷ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʛʨʘʶʪʴ ʚʝʣʠʢʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʘʥʪʠʪʽʣ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʤʘʻʤʦ ʩʧʨʘʚʫ ʟʽ ʩʢʣʘʜʥʠʤʠ ʤʽʩʮʝʚʠʤʠ ʽ ʟʘʛʘʣʴʥʠʤʠ 

ʽʤʫʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʩʠʣʽʢʦʟ ʥʝ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʦʣʘʛʝʥʦʟ, ʱʦ ʨʦʙʠʣʠ 

ʘʚʪʦʨʠ, ʷʢʽ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʽʤʫʥʦʣʦʛʽʯʥʫ ʪʝʦʨʽʶ. ɸʚʪʦʨʠ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʚ ʦʩʥʦʚʽ ʩʢʣʝʨʦʟʫ ʧʨʠ ʩʠʣʽʢʦʟʽ ʣʝʞʠʪʴ ʥʝ ʟʘʧʘʣʴʥʠʡ, ʘ ʩʢʣʝʨʦʪʠʯʥʠʡ ʧʨʦʮʝʩ, 
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ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦ ʪʠʧʫ ʧʝʨʚʠʥʥʦʛʦ ʨʝʘʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ. ʉʪʘʻ ʟʨʦʟʫʤʽʣʠʤ 

ʯʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʠʣʽʢʦʟʦʤ ʤʘʻ ʧʨʦʛʨʝʩʫʶʯʠʡ ʭʘʨʘʢʪʝʨ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ 

ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʘʙʦ ʟʦʚʩʽʤ ʥʝ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʦʩʽʙ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʦʜʥʘʢʦʚʠʭ 

ʫʤʦʚʘʭ. ʆʯʝʚʠʜʥʦ, ʪʫʪ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʽʤʫʥʦʣʦʛʽʯʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ. ɸ 

ʩʘʤʝ ʰʚʠʜʢʽʩʪʴ ʽ ʣʝʛʢʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʘʥʪʠʪʽʣ ʫ ʦʜʥʠʭ, ʧʦʚʽʣʴʥʝ ʪʘ ʚʘʞʢʝ ʫ 

ʽʥʰʠʭ [96].  

ʉʪʠʤʫʣʶʶʯʠʡ ʽ ʧʨʠʛʥʽʯʫʶʯʠʡ ʽʤʫʥʦʛʝʥʝʟ, ʥʝ ʻ ʦʜʥʦʩʧʨʷʤʦʚʘʥʠʤ ʽ 

ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʩʪʠʤʫʣʶʶʯʠʡ ʘʙʦ ʧʨʠʛʥʽʯʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʟʘʛʘʣʴʥʫ 

ʥʝʩʧʝʮʠʬʽʯʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʧʨʦʷʚʦʤ ʩʪʘʥʫ 

ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʧʽʜʚʠʱʝʥʦʾ ʦʧʽʨʥʦʩʪʽ ʻ ʪʨʠʚʘʣʝ ʧʽʜʚʠʱʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʤʘʢʨʦʬʘʛʽʚ ʜʦ ʮʠʪʦʪʦʢʩʠʯʥʦʾ ʜʽʾ ʢʚʘʨʮʦʚʠʭ ʯʘʩʪʠʥʦʢ, ʷʢʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ 

ʣʝʛʝʥʷʭ ʧʨʠ ʭʨʦʥʽʯʥʽʡ ʽʥʛʘʣʷʮʽʾ.  

ʍʘʨʘʢʪʝʨʥʦʶ ʣʘʥʢʦʶ ʧʘʪʦʛʝʥʝʟʫ ʩʠʣʽʢʦʟʫ ʻ ʟʘʛʠʙʝʣʴ ʤʘʢʨʦʬʘʛʚ̔ ʯʝʨʝʟ 

ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ ʢʨʝʤʥʝʟʝʤʥʦʛʦ ʧʠʣʫ ʇʨʠ ʚʧʣʠʚʽ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʘʜʘʧʪʘʮʽʾ 

ʩʪʠʤʫʣʶʻʪʴʩʷ ʽ ʩʪʚʦʨʝʥʥʷ ʮʠʨʢʫʣʶʶʯʠʭ ʘʥʪʠʪʽʣ [8, 190].   

ʋ ʭʚʦʨʠʭ ʥʘ ʩʠʣʽʢʦʟ ʧʽʩʢʦʩʪʨʫʤʠʥʥʠʢʽʚ ʚʽʜʟʥʘʯʘʣʠʩʴ ʘʥʪʠʷʜʝʨʥʽ 

ʘʥʪʠʪʽʣʘ ʽ ʧʨʝʮʠʧʽʪʘʪʠ ʧʨʦʪʠ ʦʜʥʦʣʘʥʮʶʛʦʚʦʾ ɼʅʂ. ʅʘʚʦʜʷʪʴʩʷ ʪʘʢʦʞ ʜʘʥʽ ʟ 

ʚʠʟʥʘʯʝʥʥʷ ʨʝʚʤʘʪʦʾʜʥʦʛʦ ʬʘʢʪʦʨʫ ʽ ʘʥʪʠʷʜʝʨʥʠʭ ʘʥʪʠʪʽʣ ʫ ʭʚʦʨʠʭ ʟ 

ʰʚʠʜʢʠʤ çʧʨʦʩʪʠʤè ʨʦʟʚʠʪʢʦʤ ʩʠʣʽʢʦʟʫ, ʧʨʦʪʝ ʙʫʜʴ-ʷʢʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 

ʮʠʤʠ ʛʨʫʧʘʤʠ ʘʚʪʦʨʠ ʥʝ ʚʠʷʚʠʣʠ [24]. ʎʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʥʝ ʚʠʟʥʘʯʝʥʦ 

ʽʩʪʦʪʥʠʭ ʚʽʜʭʠʣʝʥʴ ʫ ʯʘʩʪʦʪʽ ʚʠʷʚʣʝʥʥʷ ʧʨʦʪʠʪʢʘʥʝʚʠʭ ʘʥʪʠʪʽʣ ʫ ʭʚʦʨʠʭ ʟ 

ʧʦʯʘʪʢʦʚʦʶ ʩʪʘʜʽʻʶ ʩʠʣʽʢʦʟʫ, ʘ ʪʘʢʦʞ ʭʚʦʨʠʭ ʟ ʥʝʫʩʢʣʘʜʥʝʥʠʤ ʽ ʫʩʢʣʘʜʥʝʥʠʤ 

ʩʠʣʽʢʦʟʦʤ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʤʫ ʚʠʨʘʞʝʥʦʤʫ, ʦʩʦʙʣʠʚʦ 

ʫʩʢʣʘʜʥʝʥʦʤʫ ʩʠʣʽʢʦʟʽ, ʙʫʣʘ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʝʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʠʨʢʫʣʶʶʯʠʭ ʚ 

ʢʨʦʚʽ ʪʢʘʥʠʥʥʠʭ ʘʥʪʠʛʝʥʽʚ, ʪʦʙʪʦ ʩʪʚʦʨʶʚʘʣʠʩʷ ʫʤʦʚʠ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʤʘʣʠʭ 

ʜʦʚʛʦ ʧʝʨʩʠʩʪʫʶʯʠʭ ʚ ʦʨʛʘʥʽʟʤʽ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʘʢʪʠʚʫʶʪʴ ʩʠʩʪʝʤʫ 

ʢʦʤʧʣʝʤʝʥʪʫ [71]. 

ʋ ʭʚʦʨʠʭ ʟ ʥʝʫʩʢʣʘʜʥʝʥʠʤ ʩʠʣʽʢʦʟʦʤ ʭʦʯʘ ʩʧʦʥʪʘʥʥʘ ʤʽʛʨʘʮʽʷ 

ʣʝʡʢʦʮʠʪʽʚ ʽ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʝʥʘ, ʽʥʜʝʢʩʠ ʨʝʘʢʮʽʾ ʛʘʣʴʤʫʚʘʥʥʷ ʤʽʛʨʘʮʽʾ 
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ʣʝʡʢʦʮʠʪʽʚ (ʈɻʄʃ) ʟ ʢʦʣʘʛʝʥʦʤ ʽ ʢʦʥʢʘʚʘʣʽʥʦʤ ɸ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʤʝʞʘʭ 

ʥʦʨʤʠ. ʇʨʦʜʫʢʮʽʷ Igɸ ʙʫʣʘ ʥʘ ʚʝʨʭʥʽʡ ʤʝʞʽ ʥʦʨʤʠ ʘʙʦ ʚʠʱʝ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ ʚ ʣʝʛʝʥʝʚʽʡ ʪʢʘʥʠʥʽ, ʘ IgM ʽ IgG ʤʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʥʠʞʝʥʥʷ [39]. 

ɺʽʜʦʤʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʧʨʦʬʝʩʽʡʥʦʾ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʧʘʪʦʣʦʛʽʾ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʠʩʪʝʤʥʠʤʠ ʟʤʽʥʘʤʠ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʦʢʩʠʜʘʥʪʥʠʡ ʩʪʨʝʩ ʽ 

ʟʤʽʥʫ ʨʽʚʥʽʚ ʟʘʧʘʣʴʥʠʭ ʤʝʜʽʘʪʦʨʽʚ. ɺ ʜʘʥʠʡ ʯʘʩ ʧʨʝʚʘʣʶʻ ʜʫʤʢʘ, ʱʦ 

ʦʩʥʦʚʦʧʦʣʦʞʥʽ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʧʦʨʫʰʝʥʥʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʧʠʣʦʚʠʡ ʧʘʪʦʣʦʛʽʾ 

ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʪʽʩʥʦ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʟ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷʤ ʤʝʭʘʥʽʟʤʽʚ 

ʫʪʠʣʽʟʘʮʽʾ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʽ ʩʪʫʧʝʥʝʤ ʧʦʨʫʰʝʥʴ ʫ ʩʠʩʪʝʤʽ                                          

ʇʆʃ-ɸʆɿ [24]. 

ɿʦʢʨʝʤʘ, ʧʝʨʚʠʥʥʽ ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ ʚʧʣʠʚʫ ʬʽʙʨʦʛʝʥʥʦʛʦ ʧʠʣʫ 

ʥʘ ʦʨʛʘʥʽʟʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ ʚʟʘʻʤʦʜʽʾ ʧʠʣʦʚʠʭ ʯʘʩʪʠʥʦʢ (ʢʚʘʨʮ, 

ʚʫʛʽʣʣʷ, ʘʟʙʝʩʪ) ʟ ʬʘʛʦʮʠʪʫʶʯʠʤʠ ʢʣʽʪʠʥʘʤʠ (ʤʘʢʨʦʬʘʛʠ, ʥʝʡʪʨʦʬʽʣʠ), ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʫʪʚʦʨʶʶʪʴʩʷ ʨʽʟʥʽ ʬʨʘʢʮʽʾ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ (AʌK). 

ʊʨʠʚʘʣʝ ʽ ʥʘʜʤʽʨʥʝ ʫʪʚʦʨʝʥʥʷ ɸʌʂ ʚ ʣʝʛʝʥʷʭ, ʘ ʪʘʢʦʞ ʰʣʷʭʠ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʝʚʘʢʫʘʮʽʾ ʧʠʣʫ ʟ ʦʨʛʘʥʽʟʤʫ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʬʦʨʤʫ ʥʦʟʦʣʦʛʽʾ, ʪʘʢ ʰʚʠʜʢʽʩʪʴ 

ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʷʢʽ ʚʣʘʩʪʠʚʽ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ 

ʟʘʭʚʦʨʶʚʘʥʥʶ. ɺ ʦʩʥʦʚʽ ʮʴʦʛʦ ʬʝʥʦʤʝʥʫ ʣʝʞʘʪʴ ʪʨʠ ʧʨʦʮʝʩʠ [10, 50]. 

ʇʝʨʰʠʡ ʟ ʥʠʭ ʦʙʫʤʦʚʣʝʥʠʡ ʘʢʪʠʚʘʮʽʻʶ ʬʘʛʦʮʠʪʽʚ ʧʠʣʦʚʠʤʠ 

ʯʘʩʪʠʥʢʘʤʠ ʟʘ ʨʘʭʫʥʦʢ ʩʣʘʙʢʠʭ ʭʽʤʽʯʥʠʭ ʚʟʘʻʤʦʜʽʡ ʧʨʠ ʢʦʥʪʘʢʪʽ ʾʭ ʧʦʚʝʨʭʥʽ ʟ 

ʤʝʤʙʨʘʥʦʶ ʢʣʽʪʠʥʠ, ʜʨʫʛʠʡ ʧʨʦʮʝʩ ʧʦʚôʷʟʘʥʠʡ ʟ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ɸʌʂ, ʱʦ 

ʫʪʚʦʨʠʣʠʩʷ ʥʘ ʢʘʪʘʣʽʪʠʯʥʠʭ ʮʝʥʪʨʘʭ ʧʨʠʢʦʨʜʦʥʥʦʛʦ ʰʘʨʫ ʯʘʩʪʠʥʢʠ. ʊʨʝʪʽʡ ï 

ʟ ʨʦʟʚʠʪʢʦʤ ʚ ʢʦʥʽʦʬʘʛʘʭ (ʥʘʚʘʥʪʘʞʝʥʠʭ ʧʠʣʦʤ ʬʘʛʦʮʠʪʘʭ) 

ʝʥʝʨʛʦʜʝʬʽʮʠʪʥʦʛʦ ʩʪʘʥʫ ʽ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʛʽʧʦʢʩʽʾ. ɿʘʟʥʘʯʝʥʠʡ ʧʨʦʮʝʩ 

ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʟʘʛʠʙʝʣʽ ʢʦʥʽʦʬʘʛʽʚ [12]. 

ʇʝʨʝʚʘʞʥʘ ʬʦʨʤʘ ʘʢʪʠʚʥʦʛʦ ʢʠʩʥʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʥʽ ʧʠʣʦʚʠʭ ʯʘʩʪʠʥʦʢ. 

ɺʫʛʽʣʴʥʠʡ ʧʠʣ ʛʝʥʝʨʫʻ ʧʝʨʝʚʘʞʥʦ ʩʫʧʝʨʦʢʩʠʜʥʠʡ ʘʥʽʦʥ-ʨʘʜʠʢʘʣ ʆ2
ï, 
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ʢʚʘʨʮʦʚʠʡ ʧʠʣ ï ʧʝʨʦʢʩʠʜ ʚʦʜʥʶ ʅ2ʆ2
ï, ʘʟʙʝʩʪʦʚʠʡ ï ʛʽʜʨʦʢʩʠʣʴʥʠʡ ʨʘʜʠʢʘʣ 

HOï. ʋʪʚʦʨʝʥʽ ʧʽʜ ʚʧʣʠʚʦʤ ʬʽʙʨʦʛʝʥʥʦʛʦ ʧʠʣʫ ɸʌʂ ʥʝ ʪʽʣʴʢʠ ʦʙʫʤʦʚʣʶʶʪʴ 

ʟʘʛʠʙʝʣʴ ʢʦʥʽʦʬʘʛʽʚ, ʘʣʝ ʡ ʩʪʠʤʫʣʶʶʪʴ ʩʠʥʪʝʟ ʽʥʪʝʨʣʝʡʢʽʥʫ-1 ʽ ʽʥʰʠʭ 

ʽʥʪʝʨʤʝʜʽʘʪʦʨʽʚ, ʨʝʛʫʣʶʶʯʠ ʨʽʩʪ ʣʽʤʬʦʮʠʪʽʚ ʽ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʩʣʫʞʘʪʴ 

ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʚʽʜʥʦʩʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʽʥʛʽʙʽʪʦʨʽʚ ʧʨʦʪʝʘʟ ʽ ʚʠʥʠʢʥʝʥʥʷ 

ʘʫʪʦʘʥʪʠʛʝʥʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʢʠʩʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ, ʤʦʞʣʠʚʦ ʧʝʨʦʢʩʠʜʦʤ 

ʚʦʜʥʶ. ɺʩʽʤ ʚʠʜʘʤ ʬʽʙʨʦʛʝʥʥʦʛʦ ʧʠʣʫ ʚʣʘʩʪʠʚʘ ʟʜʘʪʥʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʨʦʟʚʠʪʦʢ 

ʤʽʩʮʝʚʠʭ ʽ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʭ ʤʫʪʘʛʝʥʥʠʭ ʝʬʝʢʪʽʚ, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ɸʌʂ. 

ɸʌʂ ʛʨʘʻ ʨʦʣʴ ʽ ʫ ʚʠʟʥʘʯʝʥʥʽ ʰʣʷʭʽʚ ʽ ʩʧʦʩʦʙʽʚ ʚʠʚʝʜʝʥʥʷ ʨʝʩʧʽʨʘʙʝʣʴʥʦʾ 

ʬʨʘʢʮʽʾ ʧʠʣʫ ʟ ʣʝʛʝʥʴ, ʣʦʢʘʣʽʟʘʮʽʾ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʽ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʚʠʜʽʚ ʬʽʙʨʦʛʝʥʥʦʛʦ                           

ʧʠʣʫ [125]. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

ʇʨʦʙʣʝʤʘ ʧʨʦʬʝʩʽʡʥʠʭ ʟʤʽʥ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʠʣʦʚʦʾ 

ʝʪʽʦʣʦʛʽʾ, ʧʦʚôʷʟʘʥʘ ʟʽ ʟʥʘʯʥʠʤʠ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʣʽʢʫʚʘʥʥʷ 

ʭʚʦʨʠʭ ʪʘ ʚʠʧʣʘʪ ʧʦ ʽʥʚʘʣʽʜʥʦʩʪʽ, ʪʦʤʫ ʚʠʷʚʣʝʥʥʷ ʤʘʨʢʝʨʽʚ ʨʘʥʥʴʦʛʦ 

ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ ʟʨʫʰʝʥʴ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʤʘʻ ʩʫʪʪʻʚʝ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʝ ʟʥʘʯʝʥʥʷ ʚ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʝʬʝʢʪʠʚʥʦʾ 

ʧʝʨʚʠʥʥʦʾ ʽ ʚʪʦʨʠʥʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʙʨʦʥʭʦʣʝʛʝʥʝʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʽ ʻʤʥʠʭ ʛʦʤʝʦʩʪʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʷʢ ʽʤʫʥʥʘ ʽ 

ʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ, ʘ ʪʘʢʦʞ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʻ, 

ʙʝʟʫʤʦʚʥʦ, ʜʦʮʽʣʴʥʠʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʚʥʦʛʦ ʩʧʝʢʪʨʫ ʽʥʬʦʨʤʘʪʠʚʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʽ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʢʦʨʝʣʷʪʠʚʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥ ʦʙʨʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʨʛʘʥʽʟʤ ʰʢʽʜʣʠʚʦʛʦ ʯʠʥʥʠʢʘ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʦ ʚ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ              

[66, 70, 71, 72, 84, 123, 126, 128, 185]. 
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ʈʆɿɼɯʃ 2 

 

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ  

 

2. 1 ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɺʩʽ ʦʙʩʪʝʞʝʥʽ ʙʫʣʠ ʨʦʙʽʪʥʠʢʘʤʠ ʦʩʥʦʚʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʣʠʚʘʨʥʠʭ 

ʮʝʭʽʚ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ: ʦʙʨʫʙʥʠʢʠ, ʬʦʨʤʫʚʘʣʴʥʠʢʠ, 

ʩʪʘʣʝʚʘʨʠ, ʟʘʣʠʚʘʣʴʥʠʢʠ, ʯʠʩʪʠʣʴʥʠʢʠ, ʧʣʘʚʠʣʴʥʠʢʠ, ʥʘʞʜʘʯʥʠʢʠ, 

ʩʪʨʦʧʘʣʴʥʠʢʠ, ʩʪʨʠʞʥʝʚʥʠʢʠ, ʚʠʙʠʚʘʣʴʥʠʢʠ.  

ʅʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠʩʫʪʥʽ ʥʘʩʪʫʧʥʽ ʰʢʽʜʣʠʚʽ 

ʬʘʢʪʦʨʠ: ʧʠʣ ʧʝʨʝʚʘʞʥʦ ʬʽʙʨʦʛʝʥʥʦʾ ʜʽʾ, ʤʽʢʨʦʢʣʽʤʘʪ, ʚʽʙʨʘʮʽʷ, ʰʫʤ, 

ʽʥʬʨʘʯʝʨʚʦʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʥʘʧʨʫʞʝʥʽʩʪʴ ʽ ʚʘʞʢʽʩʪʴ ʧʨʘʮʽ. ʉʝʨʝʜʥʽ 

ʟʚʘʞʝʥʽ ʢʣʘʩʫ ʰʢʽʜʣʠʚʦʩʪʽ ʧʦ ʮʝʭʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣ. 2.1). 

ʊʘʙʣʠʮʷ 2.1 

ʉʝʨʝʜʥʽ ʟʚʘʞʝʥʽ ʢʣʘʩʫ ʰʢʽʜʣʠʚʦʩʪʽ ʧʦ ʮʝʭʘʭ 

 

ɺʘʞ- 

ʢʽʩʪʴ 

ʧʨʘʮʽ 

ʅʘʧʨʫ- 

ʞʝʥʽʩʪʴ 

ʧʨʘʮʽ 

ʄʽʢʨʦ-

ʢʣʽʤʘʪ 

ɯʥʬʨʘ-

ʯʝʨʚʦʥʝ 

ʚʠʧʨʦʤʽ-

ʥʶʚʘʥʥʷ 

IIIʫʤ ʠ 

ʚʽʙʨʘ-

ʮʽʷ 

ʇʦʚʽʪʨʷ 

ʨʦʙʦʯʦʾ 

ʟʦʥʠ 

ʇʠʣ  

(ʧʝʨʝʚʘʞ 

ʥʦ ʬʽʙʨʦ-

ʛʝʥʥʦʾ  

ʜʽʾ) 

ɿʘʛʘʣʴʥʘ 

ʦʮʽʥʢʘ 

ʫʤʦʚ 

ʧʨʘʮʽ ʟʘ 

ʩʪʫʧʝʥʝʤ 

ʰʢʽʜʣʠ-

ʚʦʩʪʽ ʽ 

ʥʝʙʝʟʧʝʢʠ 

ʩʪʘʣʝʣʠʚʘʨʥʠʡ ʮʝʭ 

1,77 0,96 1,42 0,46 1,88 0,54 2,81 3,96 

ʯʘʚʫʥʦʣʠʚʘʨʥʠʡ ʮʝʭ 

1,33 0,98 1,02  1,5 0,43 2,76 3,2 

ʬʘʩʦʥʦʣʠʚʘʨʥʠʡ ʪʘ ʢʦʣʴʦʨʦʚʦʣʠʚʘʨʥʠʡ ʮʝʭʘ 

1,76 1,14 1,81 1,76 1,95 0,62 2,81 3,62 
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ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʪʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ 

ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʧʨʘʮʽʚʥʠʢʽʚ ʚʢʘʟʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʣʦ ʦʙʨʦʙʣʝʥʦ 

ʽʩʪʦʨʽʾ ʭʚʦʨʦʙ ʪʘ ʧʨʦʚʝʜʝʥʦ ʦʧʠʪʫʚʘʥʥʷ 1017 ʦʩʽʙ (ʊʘʙʣ. 2.2). ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʢʣʽʥʽʯʥʽʡ ʙʘʟʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʛʽʛʽʻʥʠ ʧʨʘʮʽ ʪʘ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ.  

ʊʘʙʣʠʮʷ 2.2 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʫʚʘʥʠʭ ʧʦ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ  

 

ʇʽʜʧʨʠʻʤʩʪʚʘ ʯʦʣʦʚʽʢʠ ʞʽʥʢʠ ʫʩʴʦʛʦ 
ʇʠʪʦʤʘ 

ʚʘʛʘ, % 

ʇɸʊ çʍʘʨʢʽʚʩɹʢʠʡ ʪʨʘʢʪʦʨʥʠʡ 

ʟʘʚʦʜè 
211 78 289 28,4 

ɼʇ ʟʘʚʦʜ ʽʤʝʥʽ ʄʘʣʠʰʝʚʘ,  

ʤ. ʍʘʨʢʽʚ 
180 84 264 25,9 

ʇɸʊ çʉʫʤʩʢɹʝ ʅʇʆè 167 61 228 22,4 

ʇɸʊ çʊʫʨʙʦʘʪʦʤè, ʤ ʍʘʨʢʽʚ 53 9 62 6,0 

ɸʊ çʉʫʤʩʢɹʠʡ ʟʘʚʦʜ 

çʅʘʩʦʩʝʥʝʨʛʦʤʘʰè 
40 3 43 4,3 

ʇɸʊ çʍʘʨʢʽʚʩʴʢʠʡ ʤʘʰʠʥʦ-

ʙʫʜʽʚʥʠʡ ʟʘʚʦʜ çʉʚʽʪʣʦ ʰʘʭʪʘʨʷè 
22 11 33 3,2 

ʇɸʊ çʂʨʝʤʝʥʯʫʮʴʢʠʡ 

ʩʪʘʣʝʣʠʚʘʨʥʠʡ ʟʘʚʦʜè 
25 2 27 2,7 

ʇɸʊ çʍʘʨʢʽʚʩʴʢʠʡ ʧʣʠʪʢʦʚʠʡ 

ʟʘʚʦʜè 
9 16 25 2,5 

ʇɸʊ çʎʝʥʪʨʦʣʠʪè ʤ. ʉʫʤʠ 21 4 25 2,5 

ɺɸʊ çʉʝʨʧ ʽ ʤʦʣʦʪè, ʤ. ʍʘʨʢʽʚ 14 7 21 2,1 

ʈʘʟʦʤ 742 275 1017 100 

 

http://www.it.ua/clients.php?m_id=25&cat_id=32
http://www.it.ua/clients.php?m_id=25&cat_id=32
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ʋ ʧʦʧʝʨʝʜʥʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʦʩʦʙʠ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʴ ʚ 

ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʣʠʚʘʨʥʠʤʠ 

ʘʝʨʦʟʦʣʷʤʠ ʪʘ Sʆ2. ʆʩʥʦʚʥʫ ʛʨʫʧʫ ʩʢʣʘʣʦ 742 (73 %) ʯʦʣʦʚʽʢʽʚ ʪʘ 275 (27 %) 

ʞʽʥʦʢ. ʉʝʨʝʜ ʯʦʣʦʚʽʢʽʚ ʫ ʚʽʮʽ 20-39 ʨʦʢʽʚ ʙʫʣʦ 25 ʦʩʽʙ, ʮʝ 2,5 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ, ʪʘ 3,3 % ʩʝʨʝʜ ʫʩʽʭ ʦʙʩʪʝʞʝʥʠʭ ʯʦʣʦʚʽʢʽʚ; ʞʽʥʦʢ ʚ ʮʽʻʾ 

ʛʨʫʧʽ ʙʫʣʦ 21 ʦʩʦʙʘ (2,1 %). 

ʋ ʚʽʮʽ 30-39 ʨʦʢʽʚ ʨʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʙʫʚ ʪʘʢʠʤ: 13,1 % ʯʦʣʦʚʽʢʽʚ ʪʘ 

8,5 % ʞʽʥʦʢ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ. ɺʽʢʦʚʽ ʛʨʫʧʠ 40-50 ʨʦʢʽʚ ʪʘ 

ʙʽʣʴʰʝ 50 ʨʦʢʽʚ ʩʢʣʘʣʠ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʦʙʩʪʝʞʝʥʠʭ: ʫ ʛʨʫʧʽ 40-50 ʨʦʢʽʚ 

ʯʦʣʦʚʽʢʽʚ ʙʫʣʦ 317 ï 31,1 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ, 42,3 % ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʫʩʽʭ ʯʦʣʦʚʽʢʽʚ, ʞʽʥʦʢ 138 (13,6 % ʪʘ 50 % ʚʽʜʧʦʚʽʜʥʦ). ʉʝʨʝʜ ʫʩʽʭ ʦʙʩʪʝʞʝʥʠʭ 

ʦʩʽʙ ʯʦʣʦʚʽʢʽʚ ʩʪʘʨʰʝ 50 ʨʦʢʽʚ ʙʫʣʦ 304 (30 % ʚʽʜ ʫʩʽʭ ʦʩʽʙ ʪʘ 41,1 % ʚʽʜ 

ʯʦʣʦʚʽʢʽʚ) ʪʘ 94 ʞʽʥʢʠ (9,2 ʪʘ 34 %). 

ɿ ʤʝʪʦʶ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, 

ʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʩʪʘʥʫ ʧʨʦʥʠʢʥʦʩʪʽ 

ʙʽʦʤʝʤʙʨʘʥ ʙʫʣʦ ʦʙʨʘʥʦ 249 ʯʦʣʦʚʽʢʽʚ. ɼʘʥʽ ʨʦʟʧʦʜʽʣʫ ʟʘ ʚʽʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʫ (ʊʘʙʣ. 2.3). 

ʊʘʙʣʠʮʷ 2.3 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʝʥʠʭ ʟʘ ʚʽʢʦʤ  

 

20-29 ʨʦʢʽʚ 30-39 ʨʦʢʽʚ 40-50 ʨʦʢʽʚ 
ʙʽʣʴʰʝ 

50 ʨʦʢʽʚ 

9 (3,6 %) 32 (12,9 %) 105 (42,1 %) 103 (41,4 %) 

 

ɿʘ ʜʘʥʠʤʠ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʤʦʚ ʧʨʘʮʽ ʟ 

249 ʦʙʩʪʝʞʫʚʘʥʠʭ: ʨʦʙʦʪʠ 3.4 ʢʘʪʝʛʦʨʽʾ ʚʘʞʢʦʩʪʽ ʚʠʢʦʥʫʚʘʣʠ 93 ʦʩʦʙʠ; 3.3 

ʢʘʪʝʛʦʨʽʾ ʚʘʞʢʦʩʪʽ ï 139 ʦʩʽʙ ʽ ʪʽʣʴʢʠ 17 ʦʩʽʙ ʚʠʢʦʥʫʚʘʣʠ ʨʦʙʦʪʠ 3.2, ʨʦʟʧʦʜʽʣ 

ʦʙʩʪʝʞʫʚʘʥʠʭ ʟʘ ʢʣʘʩʦʤ ʰʢʽʜʣʠʚʦʩʪʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 2.4. 
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ʊʘʙʣʠʮʷ 2.4 

ʈʦʟʧʦʜʽʣ ʦʙʩʪʝʞʫʚʘʥʠʭ ʟʘ ʢʣʘʩʦʤ ʰʢʽʜʣʠʚʦʩʪʽ  

 

ʂʣʘʩ 

ʰʢʽʜʣʠʚʦʩʪʽ ï 3.2 

ʂʣʘʩ 

ʰʢʽʜʣʠʚʦʩʪʽ ï 3.3 

ʂʣʘʩ 

ʰʢʽʜʣʠʚʦʩʪʽ ï 3.4 

17 139 93 

 

ɿ 249 ʦʙʩʪʝʞʫʚʘʥʠʭ 107 ʥʘ ʤʦʤʝʥʪ ʧʨʦʭʦʜʞʝʥʥʷ ʦʙʩʪʝʞʝʥʥʷ ʙʫʣʠ 

ʧʨʠʟʥʘʥʽ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ ʠ ʨʦʟʧʦʜʽʣʝʥʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʞʫ ʨʦʙʦʪʠ ʚ 

ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʦʩʦʙʠ ʟʽ ʩʪʘʞʝʤ ʜʦ 

10 ʨʦʢʽʚ, 11-20 ʨʦʢʽʚ, 21-30 ʨʦʢʽʚ, ʙʽʣʴʰʝ 30 ʨʦʢʽʚ (ʊʘʙʣ. 2.5). 

 

ʊʘʙʣʠʮʷ 2.5 

ʈʦʟʧʦʜʽʣ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʟʘ ʩʪʘʞʝʤ (%) 

 

ʜʦ 10 ʨʦʢʽʚ 11-20 ʨʦʢʽʚ 21-30 ʨʦʢʽʚ 
ʙʽʣʴʰʝ 

30 ʨʦʢʽʚ 

16,7 41,1 26,6 15,6 

 

ʇʨʘʮʶʶʯʽ ʟ ʟʤʽʥʘʤʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (142 ʦʩʦʙʠ), ʩʢʣʘʣʠ ʜʚʽ 

ʧʽʜʛʨʫʧʠ: ʧʝʨʰʘ ʧʽʜʛʨʫʧʘ ï 101 ʦʩʦʙʘ ʟ ʙʨʦʥʭʽʘʣʴʥʠʤ ʪʠʧʦʤ ʟʤʽʥʠ ʚʝʥʪʠʣʷʮʽʾ 

(ɹʊɿɺ), ʷʢʠʡ ʦʙʫʤʦʚʣʝʥʠʡ ʦʙʩʪʨʫʢʮʽʻʶ ʙʨʦʥʭʽʚ ʪʘ ʜʨʫʛʘ ʧʽʜʛʨʫʧʘ ï 41 ʦʩʦʙʘ 

ʟ ʘʣʴʚʝʦʣʷʨʥʠʤ ʪʠʧʦʤ ʟʤʽʥʠ ʚʝʥʪʠʣʷʮʽʾ (ɸʊɿɺ), ʷʢʠʡ ʦʙʫʤʦʚʣʝʥʠʡ ʜʠʬʫʟʥʠʤ 

ʧʥʝʚʤʦʬʽʙʨʦʟʦʤ.  

ɼʦ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ʫʚʽʡʰʣʠ 30 ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʜʦʙʨʦʚʦʣʴʮʽʚ, ʷʢʽ 

ʩʧʽʚʧʘʜʘʣʠ ʟ ʦʩʥʦʚʥʦʶ ʛʨʫʧʦʶ ʟʘ ʚʽʢʦʤ ʪʘ ʩʪʘʪʪʶ, ʥʝ ʧʽʜʜʘʚʘʣʠʩʷ ʚʧʣʠʚʫ 

ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ (ʥʽʢʦʣʠ ʥʘ ʥʴʦʤʫ ʥʝ ʧʨʘʮʶʚʘʣʠ) ʽ ʥʝ ʤʘʣʠ 

ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. 

ɺʩʽ ʛʨʫʧʠ ʙʫʣʠ ʧʦʨʽʚʥʷʥʽ ʟʘ ʚʽʢʦʤ, ʩʪʘʞʝʤ ʨʦʙʦʪʠ ʚ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ, 

ʩʪʘʪʪʶ, ʘ ʪʘʢʦʞ ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʧʨʦʬʽʣʝʤ. 
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2. 2 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʧʦʨʫʰʝʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ, ʩʪʘʥʫ ʧʨʦʥʠʢʥʦʩʪʽ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ 

ʤʝʤʙʨʘʥ ʜʦ ʚʠʚʯʝʥʥʷ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʮʠʪʦʣʦʛʽʯʥʠʡ, ʤ̔ʫʥʦʬʝʨʤʝʥʪʥʠʡ, 

ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʠʡ ʪʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜʠ. ʋ ʨʦʙʦʪʽ ʪʘʢʦʞ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ ʢʣʽʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʦʤʝʦʩʪʘʟʫ ʦʨʛʘʥʽʟʤʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 9,5 ʤʣ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ (ʢʨʦʚʽ), ʷʢʠʡ ʙʨʘʣʠ ʥʘʪʱʝʩʝʨʮʝ ʟ ʣʽʢʪʴʦʚʦʾ ʚʝʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʫ (ʛʝʧʘʨʠʥʫ) ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʽʥôʻʢʮʽʡ. 

ɻʦʣʦʚʥʘ ʬʫʥʢʮʽʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʽʤʫʥʦʣʦʛʽʯʥʦʤʫ ʥʘʛʣʷʜʽ ʟʘ 

ʩʪʨʫʢʪʫʨʥʠʤ ʛʦʤʝʦʩʪʘʟʦʤ ʦʨʛʘʥʽʟʤʫ ʡ ʚ ʝʣʽʤʽʥʘʮʽʾ ʯʫʞʦʨʽʜʥʠʭ ʘʛʝʥʪʽʚ ʙʫʜʴ-

ʷʢʦʾ ʧʨʠʨʦʜʠ. ʋ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʊ- ʽ ɺ-ʩʠʩʪʝʤʠ 

ʽʤʫʥʽʪʝʪʫ, ʘ ʪʘʢʦʞ ʬʘʛʦʮʠʪʘʨʥʘ ʣʘʥʢʘ ʽ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʫ. ʎʽ ʢʦʤʧʦʥʝʥʪʠ 

ʚʠʢʦʥʫʶʪʴ ʩʚʦʾ ʬʫʥʢʮʽʾ ʚ ʪʽʩʥʽʡ ʚʟʘʻʤʦʜʽʾ ʦʜʠʥ ʟ ʦʜʥʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʛʦ ʪʘ ʛʫʤʦʨʘʣʴʥʦʛʦ ʣʘʥʦʢ 

ʽʤʫʥʽʪʝʪʫ ʧʨʦʚʦʜʠʣʠ ʥʘ ʟʙʘʛʘʯʝʥʦʾ ʤʦʥʦʥʫʢʣʝʘʨʥʦʾ ʩʫʩʧʝʥʟʽʾ ʣʽʤʬʦʮʠʪʽʚ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʠ ʥʘ ʛʨʘʜʽʻʥʪʽ ʬʽʢʦʣʚʝʨʦʛʨʘʬʽʥʘ (d ï 1,077). 

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʊ- ʽ ɺ-ʣʘʥʦʢ ʽʤʫʥʽʪʝʪʫ ʚʠʟʥʘʯʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʫ ʬʝʥʦʪʠʧʫʚʘʥʥʷ ʣʽʤʬʦʮʠʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ 

ʧʨʦʪʠ ʘʥʪʠʛʝʥʽʚ ʩʫʙʧʦʧʫʣʷʮʽʡ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ CD3, 

CD4, CD8, CD16, CD22, ʷʢʠʡ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʢʘʬʝʜʨʽ ʘʣʝʨʛʦʣʦʛʽʾ ʪʘ ʽʤʫʥʦʣʦʛʽʾ 

ɺʽʪʝʙʩʴʢʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ [73, 74]. ʈʽʚʝʥʴ ʩʫʙʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ 

ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ CD3 ʚ ʢʨʦʚʽ ʦʩʽʙ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʢʣʘʜʘʚ 

(68,74Ñ0,79) %, CD4 ï (40,0Ñ3,0) %, CD8 ï (38,3Ñ0,82) %, CD16 ï 

(7,53Ñ0,58) %, CD22 ï (9,8Ñ0,29) %. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʘʢʪʠʚʥʦʩʪʽ 
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ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʡ ʽʥʜʝʢʩ (ɯʈɯ) 

CD4/CD8, ʷʢʠʡ ʫ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʽ ʩʢʣʘʜʘʚ (1,05Ñ0,01). 

ʗʢ ʚʽʜʦʤʦ, ʣʽʤʬʦʮʠʪʠ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʤʽʪʦʛʝʥʦʤ ʟʜʘʪʥʽ ʚʠʜʽʣʷʪʠ 

ʜʝʷʢʽ ʩʫʙʩʪʨʘʪʠ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ ʬʘʢʪʦʨ ʛʘʣʴʤʫʚʘʥʥʷ ʤʽʛʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ, 

ʽʩʥʫʶʯʠʡ ʜʣʷ ʟʘʪʨʠʤʢʠ ʣʝʡʢʦʮʠʪʽʚ ʚ ʦʙʣʘʩʪʽ ʟʘʧʘʣʝʥʥʷ [105]. ɺʠʚʯʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʤʝʜʽʘʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʟʘ ʨʝʘʢʮʽʻʶ ʛʘʣʴʤʫʚʘʥʥʷ 

ʤʽʛʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ (ʈɻʄʃ) ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʤʽʪʦʛʝʥʦʤ ʬʽʪʦʛʝʤʘʛʣʶʪʠʥʽʥʦʤ 

(ʌɻɸ) ʟʘ ʤʝʪʦʜʦʤ Morison W.G. [182], ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢ 

ʈɻʄʃ ʟ ʌɻɸ ʧʦʨʽʚʥʶʚʘʚʩʷ (0,46Ñ0,04). 

ɺʠʚʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ 

ʧʨʦʜʫʢʮʽʻʶ ʩʠʨʦʚʘʪʢʦʚʠʭ IgA, IgM, IgG ʤʝʪʦʜʦʤ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʥʦʚʘʣʝʥʪʥʠʭ ʘʥʪʠʩʠʨʦʚʘʪʦʢ ʚʠʨʦʙʥʠʮʪʚʘ ʅʇʃ çɻʈɸʅʋʄè 

(ʋʢʨʘʾʥʘ, ʤ. ʍʘʨʢʽʚ). ɺ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʨʽʚʥʽ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ: IgA (2,15Ñ0,06) ʛ/ʣ, IgM (1,16Ñ0,04) ʛ/ʣ, IgG (10,64Ñ0,31) ʛ/ʣ. 

ɼʣʷ ʦʮʽʥʢʠ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ IgA, IgM, IgG ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʽʥʪʝʛʨʘʣʴʥʠʡ 

ʧʦʢʘʟʥʠʢ ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ (KGI) (ɼʝʨʞʧʘʪʝʥʪ ʋʢʨʘʾʥʠ                

ˉ 33036 ɸ ʚʽʜ 15.02.2001) [104] 

KGI = IgAĬIgG/IgM,  

ʜʝ 

KGI ï ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ; 

IgA ï ʨʽʚʝʥʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ɸ; 

IgM ï ʨʽʚʝʥʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ M; 

IgG ï ʨʽʚʝʥʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ G. 

ʋ ʦʩʽʙ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʮʽʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʚ (20,79Ñ0,89). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʘʫʪʦʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢ 

ʚʤʽʩʪʫ ʘʥʪʠʪʽʣ [43] ʜʦ ʥʘʪʠʚʥʦʾ ɼʅʂ (ɼʅʂʥ), ʜʝʥʘʪʫʨʦʚʘʥʦʾ ɼʅʂ (ɼʅʂʜ) ʪʘ 

ʬʦʨʤʘʣʽʟʦʚʘʥʦʾ ɼʅʂ (ɼʅʂʬ) ʪʘ ʚʤʽʩʪʫ ʘʥʪʠʪʽʣ ʜʦ ʢʦʣʘʛʝʥʫ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, 

ʮʽ ʧʦʢʘʟʥʠʢʠ ʪʘʢʦʞ ʚʠʚʯʘʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ 
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ʘʥʘʣʽʟʫ, ʾʭ ʨʽʚʝʥʴ ʜʣʷ ʛʨʫʧʠ ʢʦʥʪʨʦʣʷ ʤʘʚ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: ɸʊ ʢ ɼʅʂʥ ï 

(1,55Ñ0,10) ʛ/ʣ, ɼʅʂʜ ï (1,49Ñ0,08) ʛ/ʣ, ɼʅʂʬ ï (1,42Ñ0,08) ʛ/ʣ, ɸʊ ʢ ʢʦʣʘʛʝʥʫ 

ï (1,43Ñ0,08) ʛ/ʣ. 

ʌʘʢʪʦʨʠ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʟʦʢʨʝʤʘ ʘʢʪʠʚʥʽʩʪʴ ʬʘʛʦʮʠʪʦʟʫ, 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦ, ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʘʭʦʧʣʝʥʥʷ ʽ ʧʝʨʝʪʨʘʚʣʶʚʘʥʥʷ 

ʙʘʢʪʝʨʽʡ St. aureus (ʤʫʟʝʡʥʠʡ ʰʪʘʤ 209) ʥʝʡʪʨʦʬʽʣʘʤʠ [57, 103]. ʎʝ 

ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ:  

ʚʽʜʩʦʪʦʢ ʘʢʪʠʚʥʦ ʬʘʛʦʮʠʪʫʶʯʠʭ ʥʝʡʪʨʦʬʽʣʚ̔ (ʌɸʅ) ï (68,15Ñ1,49) %       

ʚ ʢʦʥʪʨʦʣʽ,  

ʧʦʛʣʠʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ ï ʬʘʛʦʮʠʪʘʨʥʝ ʯʠʩʣʦ (ʌʏ), ʮʝ 

ʩʝʨʝʜʥʻ ʯʠʩʣʦ ʟʘʭʦʧʣʝʥʠʭ ʢʣʽʪʠʥʦʶ ʤʽʢʨʦʙʽʚ, ʧʦʨʘʭʦʚʘʥʝ ʥʘ 1 ʘʢʪʠʚʥʫ 

ʢʣʽʪʠʥʫ (6,30Ñ0,17) ï ʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʽ, 

ʬʘʛʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ (ʌɯ) ï ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʧʣʝʥʠʭ ʤʽʢʨʦʙʽʚ, 

ʧʦʨʘʭʦʚʘʥʠʭ ʥʘ 100 ʢʣʽʪʠʥ (4,37Ñ0,15 ï ʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʽ), 

ʧʦʢʘʟʥʠʢ ʧʝʨʝʪʨʘʚʣʶʶʯʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʚʽʜʩʦʪʦʢ ʣʽʟʦʚʘʥʠʭ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʤʽʢʨʦʙʽʚ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʦʛʣʠʥʝʥʠʭ ʫ ʮʽʣʦʤʫ, ʚ ï 

(47,44Ñ1,49 ï ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʽ). 

ʇʨʦʜʫʢʮʽʷ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ (ɸʌʂ) ʬʘʛʦʮʠʪʘʤʠ ʧʝʨʠʬʝʨʠʯʥʦʾ 

ʢʨʦʚʽ ʚʠʚʯʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʦʥʪʘʥʥʦʛʦ ʅʉʊ-ʪʝʩʪʫ ʟʘ ʤʝʪʦʜʦʤ ʇʘʨʢʘ 

(Park B.H.) ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʅʘʛʦʻʚʘ ɹ.ʉ. [67]. ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʚʽʜʥʦʚʣʝʥʥʽ ʧʦʛʣʠʥʝʥʦʛʦ ʬʘʛʦʮʠʪʦʤ ʨʦʟʯʠʥʥʦʛʦ ʙʘʨʚʥʠʢʘ ʥʽʪʨʦʩʠʥʴʦʛʦ 

ʪʝʪʨʘʟʦʣʽʷ (ʅʉʊ) ʚ ʥʝʨʦʟʯʠʥʥʠʡ ʜʽʬʦʨʤʘʟʘʥ ʧʽʜ ʚʧʣʠʚʦʤ ʩʫʧʝʨʦʢʩʽʜʘʥʽʦʥʘ, 

ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʅɸɼʌ-ʅ-ʦʢʩʠʜʘʟʥʦʾ ʨʝʘʢʮʽʾ. ʇʦʢʘʟʥʠʢ ʩʧʦʥʪʘʥʥʦʛʦ ʅʉʊ-

ʪʝʩʪʫ ʫ ʦʩʽʙ ʛʨʫʧʠ ʢʦʥʪʨʦʣʷ ʩʢʣʘʜʘʚ (21,9Ñ1,74) %. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʪʨʠʚʘʣʦʛʦ ʘʥʪʠʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ 

ʘʫʪʦʽʤʫʥʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʦʙʩʪʝʞʫʚʘʥʠʭ ʚʠʟʥʘʯʘʣʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ʎɯʂ). ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʨʝʮʠʧʽʪʘʮʽʾ [23, 118] ʚ 6 % ʨʦʟʯʠʥʽ ʧʦʣʽʝʪʠʣʝʥʛʣʽʢʦʣʶ ʟ 
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ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 6000 ɼʘ (ʇɽɻ-6000) ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ 

çSpecol-21è ʧʨʠ ʜʦʚʞʽʥʽ ʭʚʠʣʽ 450 ʥʤ, ʨʽʚʝʥʴ ʎɯʂ ʚ ʢʦʥʪʨʦʣʽ ï (73,2Ñ2,7). 

ʉʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʫ ʻ ʝʬʝʢʪʠʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʟʘʭʠʩʪʫ, ʷʢʠʡ 

ʘʢʪʠʚʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢ ʩʧʝʮʠʬʽʯʥʠʭ ʪʘʢ ʽ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʽʤʫʥʥʠʭ 

ʨʝʘʢʮʽʡ, ʪʦʤʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ. ɸʢʪʠʚʥʽʩʪʴ 

ʢʦʤʧʣʝʤʝʥʪʫ ʚʠʟʥʘʯʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʛʝʤʦʣʽʟʫ ʝʨʠʪʨʦʮʠʪʽʚ [13], 

ʮʝʡ ʤʝʪʦʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʦʜʥʽʡ ʟ ʛʦʣʦʚʥʠʭ ʬʫʥʢʮʽʡ ʢʦʤʧʣʝʤʝʥʪʫ ʚ ʦʨʛʘʥʽʟʤʽ 

ï ʡʦʛʦ ʟʜʘʪʥʦʩʪʽ ʽʥʜʫʢʫʚʘʪʠ ʣʽʟʠʩ ʢʣʽʪʠʥ, ʜʦ ʷʢʠʭ ʧʦʧʝʨʝʜʥʴʦ ʧʨʠʻʜʥʘʥʽ 

ʘʥʪʠʪʽʣʘ. ɺ ʥʦʨʤʽ ʧʦʢʘʟʥʠʢ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʤʝʥʪʫ ï 

ʜʦʨʽʚʥʶʚʘʚʩʷ (20,45Ñ1,18).  

ʆʢʩʠʜʘʥʪʥʘ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʩʠʩʪʝʤʠ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʚʠʭʦʜʷʯʠ ʽʟ 

ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʤʝʭʘʥʽʟʤʠ ʧʝʨʝʢʽʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ) ʪʘ 

ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ (ɸʆɿ) ʚ ʦʨʛʘʥʽʟʤʽ, ʨʝʻʩʪʨʘʮʽʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʢʨʝʤʠʭ ʝʪʘʧʽʚ ʇʆʃ ʚʠʟʥʘʯʘʣʘʩʴ ʧʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʧʦʥʪʘʥʥʦʾ 

ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ (ʉʍʃ), ʘ ʪʘʢʦʞ ʰʚʠʜʢʦʛʦ ʩʧʘʣʘʭʫ ʪʘ ʩʚʽʪʣʦʩʫʤʠ 

ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ ʽʥʜʫʢʦʚʘʥʦʾ ʽʦʥʘʤʠ ʜʚʦʚʘʣʝʥʪʥʦʛʦ ʟʘʣʽʟʘ (ʍʃFʝ2+ʩʧ., 

ʍʃFʝ2+ʩʫʤ.) ʪʘ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (ʍʃʅ2ʆ2ʩʧ., ʍʃʅ2ʆ2ʩʫʤ.).  

ʉʍʃ ʚʽʜʦʙʨʘʞʘʻ ʰʚʠʜʢʽʩʪʴ ʚʽʣʴʥʦ-ʨʘʜʠʢʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʮʽʣʦʤʫ, ʾʾ 

ʨʽʚʝʥʴ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ï (56,9Ñ1,6) ʽʤʧ/ʩ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʦʥ̔ʚ Fʝ2+ 

ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʪʽʢʘʥʥʷ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ʧʝʨʝʢʽʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ. ʈʦʟʚʠʪʦʢ 

ʧʨʦʮʝʩʫ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʩʫʪʥʦʩʪʽ ʽʦʥʽʚ Fʝ2+ ʽ ʾʭ 

ʢʦʥʮʝʥʪʨʘʮʽʾ: ʩʢʦʨʦʯʝʥʥʷ ʜʦʚʞʠʥʠ ʣʘʥʮʶʛʽʚ ʧʝʨʝʢʽʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʽʟʘ; ʧʝʨʝʤʠʢʘʥʥʷ ʨʝʘʢʮʽʾ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ ʥʘ 

ʩʘʤʦʧʨʠʩʢʦʨʝʥʥʷ ʧʨʠ ʟʥʠʞʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʽʦʥʽʚ Fʝ2+, ʪʦʤʫ ʧʦʢʘʟʥʠʢʠ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʍʃFʝ2+ʩʧ. ʪʘ ʍʃFʝ2+ʩʫʤ. ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʚʠʜʢʦʩʪʽ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʤʽʞʥʠʭ ʝʪʘʧʽʚ ʇʆʃ, ʾʭ ʨʽʚʝʥʴ ʚ 

ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʩʢʣʘʜʘʚ ʚʽʜʧʦʚʽʜʥʦ (152,0Ñ10,8) ʽ (126,9Ñ10,3) ʽʤʧ/ʩ [15]. 

ʉʪʘʥ ʩʠʩʪʝʤ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʛʦ ʽ ʘʥʪʠʦʢʠʩʣʶʚʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʍʃʅ2ʆ2ʩʧ., ʍʃʅ2ʆ2ʩʫʤ. ʇʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ 
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ʩʠʩʪʝʤʠ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ, ʩʠʩʪʝʤʘ ʦʪʨʠʤʫʻ ʜʦʜʘʪʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʠʭ 

ʨʘʜʠʢʘʣʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʭʦʜʽ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ, ʧʦʯʘʪʢʦʚʦʶ ʣʘʥʢʦʶ 

ʷʢʦʾ ʻ ʨʦʟʢʣʘʜʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (2 ʅ2ʆ2 Ÿ 2Hʆ + ʆ2), ʜʘʣʽ ʤʦʣʝʢʫʣʷʨʥʠʡ 

ʢʠʩʝʥʴ ʚʟʘʻʤʦʜʽʻ ʟ ʦʨʛʘʥʽʯʥʦʶ ʩʧʦʣʫʢʦʶ ʟ ʫʪʚʦʨʝʥʥʷʤ ʛʽʜʨʦʧʝʨʝʢʠʩʽʚ ʽ 

ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ. ʇʨʠ ʘʢʪʠʚʘʮʽʾ ʤʦʣʝʢʫʣʠ ʢʠʩʥʶ ʭʽʤʽʯʥʠʡ ʟʚôʷʟʦʢ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʝʨʝʢʠʩʥʘ ʛʨʫʧʘ ʆ-ʆ, ʷʢʘ ʽ ʧʨʠʻʜʥʫʻʪʴʩʷ, 

ʫʪʚʦʨʶʶʯʠ ʧʝʨʝʢʠʩ ʦʩʪʘʥʥʴʦʛʦ. ɻʦʣʦʚʥʠʤ ʧʝʨʚʠʥʥʠʤ ʧʨʦʜʫʢʪʦʤ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʤʦʣʝʢʫʣʷʨʥʠʤ ʢʠʩʥʝʤ ʻ 

ʛʠʜʨʦʧʝʨʝʢʠʩʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʢʮʽʾ: RH- + ʆ2 Ÿ ROOH. 

ʊʘʢʠʤ ʯʠʥʦʤ ʜʦʜʘʥʘ ʜʦ ʟʨʘʟʢʫ ʩʠʨʦʚʘʪʮʽ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʨʦʟʢʣʘʜʘʻʪʴʩʷ 

ʙʽʦʩʠʩʪʝʤʦʶ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʷʢʽ ʽʥʽʮʽʶʶʪʴ ʇʆʃ, ʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʍʃ ʽʥʽʮʽʡʦʚʘʥʦʾ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ, ʚʽʜʦʙʨʘʞʘʻ ʩʫʤʘʨʥʫ 

ʢʽʣʴʢʽʩʪʴ ʙʽʦʘʥʪʠʦʢʠʩʣʶʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʪʘ 

ʢʘʪʘʣʘʟʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʫʜʠʪʠ ʧʨʦ ʩʪʘʥ ɸʆɿ. ʇʦʢʘʟʥʠʢʠ ʍʃʅ2ʆ2ʩʧ. ʪʘ 

ʍʃʅ2ʆ2ʩʫʤ. ʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʤʘʣʠ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ: (2760,0Ñ149,0) ʪʘ 

(2088,0Ñ48,0) ʽʤʧ/ʩ ʚʽʜʧʦʚʽʜʥʦ.  

ɺʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʍʃ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ 

ʭʝʤʽʣʶʤʽʥʦʤʝʪʨʽ ʍʃʄʎ-01, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʤʽʨʶʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʥʘʜʩʣʘʙʢʦʛʦ ʩʚʽʪʽʥʥʷ ʙʽʦʧʨʦʙ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 200 ʜʦ 600 ʥʤ ʫ ʨʝʞʠʤʽ ʨʘʭʫʥʢʫ 

ʬʦʪʦʥʽʚ [31, 97, 106].  

ʂʦʤʧʣʝʢʩ ʧʨʠʡʥʷʪʠʭ ʜʦ ʚʠʚʯʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ 

ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ ʚʢʣʶʯʘʚ ʚʠʟʥʘʯʝʥʥʷ ʚ ʩʠʨʦʚʘʪʮʽ ʽ 

ʮʽʣʴʥʽʡ ʢʨʦʚʽ ʦʙʩʪʝʞʫʚʘʥʠʭ ʧʝʨʚʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥ̫ 

ʣʽʧʽʜʽʚ ï ʜʽʻʥʦʚʠʭ ʢʦʥôʶʛʘʪʽʚ (ɼʂ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ʧʨʠ 

ʜʦʚʞʠʥʽ ʭʚʠʣʽ 233 ʥʤ, ʢʦʥʪʨʦʣʴʥʠʡ ʨʽʚʝʥʴ ɼʂ ï (4,78Ñ0,11) ʤʢʄ/ʣ [17, 53]. 

ʉʪʘʥ ʩʠʩʪʝʤʠ ʇʆʃ ʪʘʢʦʞ ʦʮʽʥʶʚʘʣʠ ʧʦ ʨʽʚʥʶ ʦʜʥʦʛʦ ʟ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ 

ʇʆʃ ï ʨʽʚʥʶ ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ (ʄɼɸ), ʷʢʠʡ ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʨʝʘʢʮʽʻʶ ʟ 

ʪʽʦʙʘʨʙʽʪʫʨʦʚʦʶ ʢʠʩʣʦʪʦʶ (ʚʤʽʩʪ ʄɼɸ ʚ ʢʦʥʪʨʦʣʽ ï (8,11Ñ0,32) ʤʢʄ/ʣ) [37], 

ʪʘ ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʢʦʥʪʨʦʣʴʥʽ ʟʥʘʯʝʥʥʷ ï                         
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(13,8Ñ0,64) ʤʛ% [21]. 

ʉʪʘʥ ʝʨʠʪʨʦʥʫ ʦʙʩʪʝʞʫʚʘʥʠʭ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʠʥʘʤʽʢʦʶ ʧʨʦʥʠʢʥʦʩʪʽ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ (ʇɽʄ) ʽ ʧʝʨʝʢʠʩʥʦʛʦ ʛʝʤʦʣʽʟʫ ʝʨʠʪʨʦʮʠʪʽʚ (ʇɻɽ) 

[46], ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ (%) ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʽʜʧʦʚʽʜʥʦ ï (18,8Ñ1,45) ʪʘ 

(11,04Ñ2,74), ʘ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʚʩʷ ʧʦʢʘʟʥʠʢ ʰʚʠʜʢʦʩʪʽ ʦʩʽʜʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ 

(ʐʆɽ) ï (5,15Ñ0,23) [57, 102].  

ʉʪʘʥ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʨʠʚʦʶ ʩʝʯʦʚʠʥʥʦʛʦ 

ʛʝʤʦʣʽʟʫ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʛʝʤʦʣʽʟʫ ʩʫʩʧʝʥʟʽʾ ʝʨʠʪʨʦʮʠʪʽʚ ʚ 

ʩʫʤʽʰʽ ʽʟʦʪʦʥʽʯʥʠʭ ʨʦʟʯʠʥʽʚ ʩʝʯʦʚʠʥʠ (120, 135, 150, 165, 180 ʠ 195 ʤʄ/ʣ) ʽ 

ʭʣʦʨʠʜʫ ʥʘʪʨʽʶ, ʚʟʷʪʠʭ ʫ ʨʽʟʥʠʭ ʩʪʘʥʜʘʨʪʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʧʘʩʠʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʩʪʚʦʨʶʻʪʴʩʷ ʛʽʧʝʨʦʩʤʦʣʷʨʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʝʯʦʚʠʥʠ 

ʚʩʝʨʝʜʠʥʽ ʝʨʠʪʨʦʮʠʪʽʚ, ʮʝ ʚʠʢʣʠʢʘʻ ʾʭ ʦʩʤʦʪʠʯʥʝ ʥʘʙʫʭʘʥʥʷ ʽ ʧʦʜʘʣʴʰʠʡ 

ʛʝʤʦʣʽʟ. ʉʪʫʧʽʥʴ ʡʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʩʝʯʦʚʠʥʠ ʯʝʨʝʟ ʧʦʨʠ 

ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ. 

ʇʽʜʚʠʱʝʥʥʷ ʇɽʄ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʠʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʘʩʠʚʥʦʾ ʬʽʣʴʪʨʘʮʽʾ 

ʽʦʥʽʚ ʽ ʥʝʚʝʣʠʢʠʭ ʤʦʣʝʢʫʣ ʯʝʨʝʟ ʜʝʬʝʢʪʠ ʤʝʤʙʨʘʥʠ ʽ ʢʦʤʧʝʥʩʘʪʦʨʥʠʤ 

ʧʦʩʠʣʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʘʢʪʠʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɼʣʷ ʪʨʘʢʪʫʚʘʥʥʷ ʨʽʚʥʷ ʘʜʘʧʪʘʮʽʡʥʦʾ ʥʘʧʨʫʛʠ ʦʨʛʘʥʽʟʤʫ ʚ ʨʦʙʦʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʢʦʝʬʽʮʽʻʥʪ ɻʘʨʢʘʚʽ [18] ʨʦʟʨʘʭʦʚʘʥʠʡ ʧʦ ʪʝʩʪʘʭ 

ʣʝʡʢʦʛʨʘʤʠ (ʣʽʤʬʦʮʠʪʠ/ʩʝʛʤʝʥʪʦʷʜʝʨʥʽ ʥʝʡʪʨʦʬʽʣʠ) ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʛʨʘʜʘʮʽʷʤʠ: 

ʘ) ʨʝʘʢʮʽʷ ʪʨʝʥʫʚʘʥʥʷ ï 0,32-0,51; 

ʙ) ʟʦʥʘ ʩʧʦʢʽʡʥʦʾ ʘʢʪʠʚʘʮʽʾ ï 0,52-0,71; 

ʚ) ʟʦʥʘ ʧʽʜʚʠʱʝʥʦʾ ʘʢʪʠʚʘʮʽʾ ï 0,72 ʽ ʙʽʣʴʰʝ; 

ʛ) ʩʪʨʝʩ ï 0,31 ʽ ʤʝʥʰʝ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʙʨʦʙʣʝʥʽ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ: 

ʉʪôʶʜʝʥʪʘ-ʌʽhʝʨʘ, ʪʘʙʣʠʮʽ ʩʫʧʨʷʞʝʥʦʩʪʽ, ʪʦʯʥʠʡ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ, ʤʝʪʦʜ 

ʧʘʨʥʦʾ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʧʘʢʝʪʫ ʬʫʥʢʮʽʡ çMS Excelè ʪʘ çStatgraphWinè. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

 

ɿ ʤʝʪʦʶ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʽʤʫʥʽʪʝʪʫ ʪʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʙʫʣʦ ʦʙʨʘʥʦ 249 ʦʩʽʙ: ʧʝʨʰʘ ʛʨʫʧʘ ï 107 ʨʦʙʽʪʥʠʢʠ, 

ʷʢʽ ʙʫʣʠ ʧʨʠʟʥʘʥʽ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ, ʜʨʫʛʘ ʛʨʫʧʘ (142 ʣʶʜʠʥʠ) ʧʨʘʮʶʶʯʽ 

ʟ ɹʊɿɺ (101 ʣʶʜʠʥʘ) ʪʘ ʟ ɸʊɿɺ (41 ʣʶʜʠʥʘ). ɼʦ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ʫʚʽʡʰʣʠ              

30 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʜʦʙʨʦʚʦʣʴʮʽʚ, ʷʢʽ ʩʧʽʚʧʘʜʘʣʠ ʟ ʦʩʥʦʚʥʦʶ ʛʨʫʧʦʶ ʟʘ 

ʚʽʢʦʤ ʪʘ ʩʪʘʪʪʶ, ʥʝ ʧʽʜʜʘʚʘʣʠʩʷ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʥʝ 

ʤʘʣʠ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʟʤʽʥ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ, ʩʪʘʥʫ ʧʨʦʥʠʢʥʦʩʪʽ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʜʦ 

ʚʠʚʯʝʥʥʷ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʮʠʪʦʣʦʛʽʯʥʠʡ, ʤ̔ʫʥʦʬʝʨʤʝʥʪʥʠʡ, 

ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʠʡ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜʠ. ʋ 

ʨʦʙʦʪʽ ʪʘʢʦʞ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ ʢʣʽʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ, 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʦʤʝʦʩʪʘʟʫ ʦʨʛʘʥʽʟʤʫ.  

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʦ ʚ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ [97, 

102, 103, 105, 106]. 
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ʈʆɿɼɯʃ 3 

 

ʆɹɻʆɺʆʈɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʅʗ 

 

3. 1 ʉʪʘʥ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ 

ʜʽʾ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ 

 

ʊʨʠʚʘʣʘ ʜʽʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʝʩʧʽʨʘʪʦʨʥʫ 

ʩʠʩʪʝʤʫ, ʦʩʦʙʣʠʚʦ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʠʣʫ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʬʫʥʢʮʽʾ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʚ 

ʨʷʜʽ ʚʠʧʘʜʢʽʚ, ʫ ʚʠʛʣʷʜʽ ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʪʘ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʪʠʧʽʚ ʟʤʽʥ 

ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ ʧʨʦʬʝʩʽʡʥʦʛʦ ˇʝʥʝʟʫ. ʎʝ ʦʙˇʨʫʥʪʦʚʫʻ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʢʘʟʘʥʠʭ ʩʪʘʥʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ ʤʘʨʢʝʨʽʚ ʜʣʷ ʾʭʥʴʦʾ 

ʧʨʦʬʽʣʘʢʪʠʢʠ. ɺ ʫʤʦʚʘʭ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʘʮʶʶʯʽ ʧʽʜʜʘʶʪʴʩʷ 

ʚʧʣʠʚʫ ʢʦʤʧʣʝʢʩʫ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ: ʭʽʤʽʯʥʠʭ (ʧʠʣ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ, 

ʦʢʩʠʜ ʟʘʣʽʟʘ, ʤʘʛʥʽʡ, ʥʽʢʝʣʴ) ʽ ʬʽʟʠʯʥʠʭ: ʚʽʙʨʘʮʽʷ, ʽʥʬʨʘʯʝʨʚʦʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʰʫʤ, ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʤʽʢʨʦʢʣʽʤʘʪ. ɸʙʩʦʣʶʪʥʦ ʜʦʤʽʥʫʶʯʠʤ 

ʫ ʨʦʟʚʠʪʢʫ ʟʤʽʥ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʻ ʚʤʽʩʪ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ 

ʜʚʦʦʢʠʩʫ ʢʨʝʤʥʽʶ (ʢʚʘʨʮʫ) - SiO2. ɿʘ ʦʩʥʦʚʫ ʙʫʣʠ ʫʟʷʪʽ ʧʨʘʮʶʶʯʽ ʧʠʣʦʚʠʭ 

ʧʨʦʬʝʩʽʡ: ʦʙʨʫʙʥʠʢʠ, ʬʦʨʤʫʚʘʣʴʥʠʢʠ, ʩʪʨʠʞʥʝʚʥʠʢʠ, ʚʠʙʠʚʘʣʴʥʠʢʠ, ʜʣʷ 

ʷʢʠʭ, ʟʛʽʜʥʦ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʤʦʚ ʧʨʘʮʽ, ʧʝʨʝʚʠʱʝʥʥʷ ʚ 

ʨʦʙʦʯʽʡ ʟʦʥʽ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ, ʱʦ ʤʽʪʠʪʴ ʢʚʘʨʮ, 

ʩʪʘʥʦʚʠʪʴ 3-6 ʨʘʟ, ʦʢʩʠʜʫ ʟʘʣʽʟʘ 5 ʨʘʟ, ʚʤʽʩʪ ʽʥʰʠʭ ʜʦʤʽʰʦʢ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 

ɻɼʂ, ʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜʧʦʚʽʜʘʣʠ ʥʦʨʤʽ. ɿ ʥʠʭ 

ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʛʨʫʧʠ, ʟʽ ʟʥʘʯʥʠʤ ʩʪʫʧʝʥʝʤ ʨʠʟʠʢʫ ʧʨʦʬʝʩʽʡʥʦʾ ʧʠʣʦʚʦʾ ʜʽʾ.  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʤʝʪʠ, ʷʢʘ ʧʦʩʪʘʚʣʝʥʘ ʫ ʨʦʙʦʪʽ, ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʙʫʣʦ 

ʧʨʠʜʽʣʝʥʦ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʷʚʣʝʥʥʷ ʟʤ̔ʥ 

ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʪʘ ʚʠʟʥʘʯʝʥʥʶ ʤʝʭʘʥʽʟʤʽʚ ʾʭ ʨʦʟʚʠʪʢʫ. ʆʯʝʚʠʜʥʦ, ʩʘʤʝ ʥʘ 
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ʮʽʡ ʦʩʥʦʚʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʫʢʦʚʠʡ ʧʨʦʛʥʦʟ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ 

ʟʨʫʰʝʥʴ, ʩʬʦʨʤʫʚʘʪʠ ʩʝʨʝʜ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʛʨʫʧʠ ʨʠʟʠʢʫ ʽ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʤʽʨʠ ʧʨʦʬʽʣʘʢʪʠʢʠ.  

 

3. 1. 1 ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ 

ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʜʽʾ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ 

 

ɯʤʫʥʦʣʦʛʽʯʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʻʤʥʠʭ ʩʠʩʪʝʤ 

ʛʦʤʝʦʩʪʘʟʫ, ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʮʽʣʠʡ ʨʷʜ ʬʫʥʢʮʽʡ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʮʽʣʽʩʥʽʩʪʴ 

ʦʨʛʘʥʽʟʤʫ, ʘ ʩʘʤʝ ʧʽʜʪʨʠʤʢʘ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʮʠʪʦʢʽʥʦʚʦʛʦ ʩʪʘʪʫʩʫ, 

ʤʝʪʘʙʦʣʽʟʤʫ, ʢʨʦʚʦʪʚʦʨʝʥʥʷ, ʧʨʦʪʠʽʥʬʝʢʮʽʡʥʦʛʦ ʟʘʭʠʩʪʫ, ʘ ʪʘʢʦʞ ʰʚʠʜʢʦʾ 

ʝʣʽʤʽʥʘʮʽʾ ʯʫʞʦʨʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʯʠ ʤʘʪʝʨʽʘʣʫ ʱʦ ʩʪʘʚ ʯʫʞʦʨʽʜʥʠʤ ʪʘ ʽʥʰʝ. 

ʋ ʧʨʘʮʶʶʯʠʭ ʧʠʣʦʫʪʚʦʨʶʶʯʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʣʠʚʘʨʥʦʛʦ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʧʝʨʝʚʘʥʪʘʞʝʥʠʤʠ ʚʠʷʚʣʷʶʪʴʩʷ ʦʩʪʘʥʥʽ ʟ 

ʥʘʟʚʘʥʠʭ ʬʫʥʢʮʽʡ, ʮʽ ʬʫʥʢʮʽʾ, ʷʢ ʚʽʜʦʤʦ, ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʘʢʪʦʨʽʚ ʧʨʠʨʦʜʞʝʥʦʛʦ ʟʘʭʠʩʪʫ. 

ʊʦʤʫ ʜʦ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʦʨʛʘʥʽʟʤʫ 

ʦʙʩʪʝʞʫʚʘʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʥʘʩʪʫʧʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʧʦʢʘʟʥʠʢʠ ʬʘʛʦʮʠʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʥʝʡʪʨʦʬʽʣʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ï 

ʬʘʛʦʮʠʪʘʨʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ (ʌɸʅ), ʬʘʛʦʮʠʪʘʨʥʝ ʯʠʩʣʦ (ʌʏ), 

ʬʘʛʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ (ʌɯ) ʪʘ ʚʽʜʩʦʪʦʢ ʟʘʚʝʨʰʝʥʥʷ ʬʘʛʦʮʠʪʦʟʫ, ʧʦʢʘʟʥʠʢ 

ʟʜʘʪʥʦʩʪʽ ʛʝʥʝʨʫʚʘʪʠ ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ (ɸʌʂ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʅʉʊ-ʪʝʩʪʫ, 

ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢ ʘʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ.  

ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʘʮʶʶʯʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʩʪʘʞʫ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ (ʪʘʙʣ. 3.1). ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʜʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ 

ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʚʠʨʘʞʝʥʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʩʪʘʞʫ ʨʦʙʦʪʠ ʚ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ [85]. 
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ʊʘʙʣʠʮʷ 3.1 

ʇʦʢʘʟʥʠʢʠ ʬʘʛʦʮʠʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʦʙʩʪʝʞʝʥʠʭ 

 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ 

ɿʜʦʨʦʚʽ ʧʨʘʮʶʶʯʽ (ʩʪʘʞ) 

ʜʦ 10  

ʨʦʢʽʚ 
11-20 ʨʦʢʽʚ 21-30 ʨʦʢʽʚ 

ʙʽʣʴʰʝ 30 

ʨʦʢʽʚ 

n 30 16 27 42 22 

ʌɸʅ 68,2Ñ1,5 64,0Ñ2,4 62,3Ñ1,9 59,4Ñ3,1* 54,7Ñ3,3* 

ʌʏ 6,30Ñ0,17 4,71Ñ0,51* 4,46Ñ0,37* 4,22Ñ0,52* 4,07Ñ0,68* 

ʌɯ 4,37Ñ0,15 3,22Ñ0,44* 2,77Ñ0,31* 2,68Ñ0,39* 2,24Ñ0,40* 

% ʟʘʚʝʨʰ. 

ʬʘʛʦʮʠʪʦʟʫ 
47,4Ñ1,5 52,6Ñ4,9 58,6Ñ2,2* 58,7Ñ2,8* 59,1Ñ3,6* 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ 

(ʈ<0,05) 

 

ʊʘʢ, ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ (ʢʦʥʪʨʦʣʴʥʽ 

ʟʥʘʯʝʥʥʷ (68,2Ñ1,5)) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʦʩʽʙ ʟʽ ʟʥʘʯʥʠʤ ʩʪʘʞʝʤ ï 21-30 ʨʦʢʽʚ 

(59,4Ñ3,1) ʥʘ 13,0 % ʪʘ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ (54,7Ñ3,3) ʥʘ 19,8 %.  

ʊʘʢʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʤʽʥ ï ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʱʦʜʦ ʢʦʥʪʨʦʣʶ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʩʪʘʞʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽ ʟʘ ʽʥʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʬʘʛʦʮʠʪʘʨʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ: ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʙʽʚ ʟʘʭʦʧʣʝʥʠʭ ʦʜʥʽʻʶ ʢʣʽʪʠʥʦʶ ʥʘ ʢʦʞʝʥ 

ʘʢʪʠʚʥʠʡ ʥʝʡʪʨʦʬʽʣ ʽ ʥʘ 100 ʢʣʽʪʠʥ ï ʌʏ ʽ ʌɯ ʚʽʜʧʦʚʽʜʥʦ ʚ ʢʦʥʪʨʦʣʽ 

(6,30Ñ0,17) ʪʘ (4,37Ñ0,15). 

ʇʦ ʌʏ ʚ ʛʨʫʧʽ ʟʽ ʩʪʘʞʝʤ ʜʦ 10 ʨʦʢʽʚ (4,71Ñ0,51) ʟʨʫʰʝʥʥʷ ʩʢʣʘʣʠ ï                     

25,3 %, 11-20 ʨʦʢʽʚ (4,46Ñ0,37) ï 29,3 %, 21-30 ʨʦʢʽʚ (4,22Ñ0,52) ï 33,1 %, 

ʙʽʣʴʰʝ 30 ʨʦʢʽʚ (4,07Ñ0,68) ï 35,4 %. ɼʠʥʘʤʽʢʘ ʟʥʠʞʝʥʥʷ ʧʦ ʌɯ ʚʠʛʣʷʜʘʣʘ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʩʪʘʞ ʜʦ 10 ʨʦʢʽʚ (3,22Ñ0,44) ï 26,3 %, 11-20 ʨʦʢʽʚ 

(2,77Ñ0,31) ï 36,7 %, 21-30 ʨʦʢʽʚ (2,68Ñ0,39) ï 38,7 %, ʙʽʣʴʰʝ 30 ʨʦʢʽʚ 

(2,24Ñ0,40) ï 48,8 %. ʊʘʢ, ʷʢʱʦ ʚ ʛʨʫʧʽ ʟʽ ʩʪʘʞʝʤ ʜʦ 10 ʨʦʢʽʚ, ʢʦʞʝʥ ʬʘʛʦʮʠʪ 

ʤʽʛ ʧʦʛʣʠʥʫʪʠ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 5 ʙʘʢʪʝʨʽʡ St. Aureus (ʰʪʘʤ 209), ʪʦ 
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ʥʝʡʪʨʦʬʽʣʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʫ ʨʦʙʦʯʠʭ ʟ ʟʥʘʯʥʠʤ ʩʪʘʞʝʤ (ʙʽʣʴʰʝ 31 ʨʦʢʫ) 

ʟʜʘʪʥʽ ʧʦʛʣʠʥʫʪʠ ʚ 1,5 ʤʝʥʰʝ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʘ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 

ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʻʤʥʦʩʪʽ, ʪʦʙʪʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 100 ʥʝʡʪʨʦʬʽʣʽʚ ï ʚʞʝ ʚ               

2 ʨʘʟʠ ʤʝʥʰʝ.  

ɿʥʠʞʝʥʥʷ ʟʘʭʦʧʣʶʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ, 

ʡʤʦʚʽʨʥʦ, ʚ ʧʝʚʥʽʡ ʤʽʨʽ ʢʦʤʧʝʥʩʫʚʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʧʝʨʝʪʨʘʚʣʶʶʯʦʾ 

ʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ, ʧʨʦ ʱʦ ʤʦʞʥʘ ʩʫʜʠʪʠ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʟʨʫʰʝʥʴ ʧʦʢʘʟʥʠʢʘ                

% ʟʘʚʝʨʰʝʥʥʷ ʬʘʛʦʮʠʪʦʟʫ. ʋ ʛʨʫʧʽ ʜʦ 10 ʨʦʢʽʚ ʮʽ ʟʥʘʯʝʥʥʷ ʙʫʣʠ ʙʣʠʟʴʢʽ ʜʦ 

ʢʦʥʪʨʦʣʴʥʠʭ (47,4Ñ1,5), ʘ ʜʘʣʽ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʘʞʫ, ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʢʦʥʪʨʦʣʶ ʩʪʘʥʦʚʠʣʠ ʙʣʠʟʴʢʦ 23,6-24,7 %.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʘʞʫ ʨʦʙʦʪʠ ʫ ʦʙʩʪʝʞʝʥʠʭ ʦʩʽʙ 

ʟʥʠʞʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ ʟʜʘʪʥʠʭ ʟʜʽʡʩʥʶʚʘʪʠ ʬʘʛʦʮʠʪʦʟ, ʪʦʙʪʦ 

ʚʠʜʘʣʝʥʥʷ ʟ ʦʨʛʘʥʽʟʤʫ ʙʘʢʪʝʨʽʡ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʫʤʦʚʥʦ ʧʘʪʦʛʝʥʥʠʭ. ʂʨʽʤ 

ʪʦʛʦ, ʦʜʥʦʯʘʩʥʦ ʟʥʠʞʫʻʪʴʩʷ ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʭʦʧʣʝʥʥʷ ʙʘʢʪʝʨʽʡ. ʎʽ 

ʩʫʪʪʻʚʽ ʟʨʫʰʝʥʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʥʠʞʝʥʥʷ ʻʤʥʦʩʪʽ ʧʝʨʚʠʥʥʠʭ ʬʘʢʪʦʨʽʚ 

ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ. ʎʝ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ, ʱʦ ʘʥʪʠʛʝʥʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʨʛʘʥʽʟʤ ʦʩʽʙ ʟʘ ʚʝʣʠʢʠʤ ʩʪʘʞʝʤ ʚʠʱʝ ʘʙʦ ʥʘ ʤʝʞʽ 

ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʽ, ʚʦʯʝʚʠʜʴ, ʪʦʤʫ ʫ 

ʥʠʭ ʪʘʢ ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʨʝʘʢʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ɼʘʥʽ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʪʘʙʣ. 3.2), ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʭʘʨʘʢʪʝʨʦʤ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʨʦʟʚʠʪʢʫ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ [91]. ɺ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʜʦʨʦʚʠʤʠ ʧʨʘʮʶʶʯʠʤʠ 

(61,7Ñ1,7) ʫ ʦʩʽʙ ʟ ɹʊɿɺ ʬʘʛʦʮʠʪʘʨʥʘ ʩʠʩʪʝʤʘ ʟʥʘʯʥʦ ʘʢʪʠʚʦʚʘʥʘ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʪʴ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʚ ʢʨʦʚʽ ʥʘʩʪʫʧʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʢʽʣʴʢʦʩʪʽ 

ʘʢʪʠʚʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ (75,2Ñ1,5) ï ʥʘ 21,9 %, ʌʏ (6,88Ñ0,24)  ï ʥʘ 58,1 % ʪʘ 

ʌɯ (5,17Ñ0,22) ï ʥʘ 90,0 %. 

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʟʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʚʽʜʩʫʪʥʽʩʪʴ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʨʫʧʠ 

ʟʜʦʨʦʚʠʭ, ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʟʨʫʰʝʥʴ ʟ ʙʦʢʫ ʧʦʢʘʟʥʠʢʘ ʟʘʚʝʨʰʝʥʥʷ 

ʬʘʛʦʮʠʪʦʟʫ, ʷʢʠʡ ʚ ʮʽʡ ʛʨʫʧʽ ʩʢʣʘʜʘʚ (55,55Ñ1,72) ʚʽʜʩʦʪʢʽʚ ʪʘ ʧʨʘʢʪʠʯʥʦ ʥʝ 
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ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ (57,20Ñ1,49), ʪʘʢʝ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ 

ʬʘʛʦʮʠʪʦʟʫ, ʦʯʝʚʠʜʥʦ, ʻ ʥʝʩʧʨʠʷʪʣʠʚʦʶ ʦʟʥʘʢʦʶ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʚ ʮʽʣʦʤʫ. 

 

ʊʘʙʣʠʮʷ 3.2 

ʇʦʢʘʟʥʠʢʠ ʬʘʛʦʮʠʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʦʙʩʪʝʞʝʥʠʭ 

 

ʇʦʢʘʟʥʠʢʠ 
ɿʜʦʨʦʚʽ 

ʧʨʘʮʶʶʯʽ 

ʇʨʘʮʶʶʯʽ  

ʟ ɹʊɿɺ 

ʇʨʘʮʶʶʯʽ 

ɿ ɸʊɿɺ 

n 107 101 41 

ʌɸʅ 61,7Ñ1,7 75,2Ñ1,5* 69,72Ñ1,84* 

ʌʏ 4,35Ñ0,17 6,88Ñ0,24* 4,95Ñ0,40 

ʌɯ 2,72Ñ0,15 5,17Ñ0,22* 3,13Ñ0,32 

% ʟʘʚʝʨʰʝʥʥʷ 

ʬʘʛʦʮʠʪʦʟʫ 
57,20Ñ1,49 55,55Ñ1,72 60,53Ñ2,50 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ (ʈ<0,05) 

 

ʋ ʦʩʽʙ ʟ ɸʊɿɺ, ʷʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥ ʧʦ ʧʦʢʘʟʥʠʢʘʭ 

ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʥʝ 

ʚʠʷʚʣʝʥʦ.  

ʇʨʦ ʩʪʫʧʽʥʴ ʧʦʨʫʰʝʥʴ ʚ ʩʪʘʥʽ ʢʠʩʝʥʴʟʘʣʝʞʥʦʛʦ ʬʘʛʦʮʠʪʦʟʫ ʧʨʠ ʨʦʙʦʪʽ 

ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʟʘʧʠʣʝʥʦʩʪʽ ʤʦʞʥʘ ʩʫʜʠʪʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʅʉʊ-ʪʝʩʪʫ, 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʶʚʘʪʠ ʟʜʘʪʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʛʝʥʝʨʫʚʘʪʠ ʘʢʪʠʚʥʽ ʬʦʨʤʠ 

ʢʠʩʥʶ (ɸʌʂ), ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʚ (ʈʠʩ. 3.1).  

ʊʘʢ, ʧʨʠ ʩʪʘʞʽ ʜʦ 10 ʨʦʢʽʚ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʥʘʯʥʦ ʚʠʱʠʡ (42,5Ñ5,0) ï ʥʘ 

94,1 %, ʥʽʞ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ (21,9Ñ1,74), ʚ ʩʪʘʞʝʚʦʾ ʛʨʫʧʽ 11-20 ʨʦʢʽʚ 

ʚʽʜʭʠʣʝʥʥʷ ʜʦʩʷʛʘʣʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ (53,5Ñ3,47) ï 144,3 %, ʽ ʜʘʣʽ, ʧʨʠ 

ʪʨʠʚʘʣʦʤʫ ʢʦʥʪʘʢʪʽ ʟʽ ʰʢʽʜʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʪʦʙʪʦ ʚ ʛʨʫʧʘʭ ʟʽ ʩʪʘʞʝʤ 21-30 

ʨʦʢʽʚ ʽ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ ʪʘʢʦʞ ʟʙʝʨʽʛʘʣʠʩʴ ʟʥʘʯʥʽ ʟʨʫʰʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ, ʚʦʥʠ ʩʢʣʘʜʘʣʠ (49,3Ñ2,44) ʪʘ (49,2Ñ4,06) ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʥʘ ï        

125,1 % ʽ 124,7 %, ʧʝʨʝʚʠʱʫʚʘʣʦ ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʶ. 
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ʈʠʩ. 3.1 ʇʦʢʘʟʥʠʢʠ ʅʉʊ-ʪʝʩʪʫ ʫ ʦʙʩʪʝʞʝʥʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʞʫ 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ 

(ʈ<0,05) 

 

ʊʘʢʘ ʘʢʪʠʚʘʮʽʷ ʢʠʩʝʥʴ ʧʨʦʜʫʢʫʶʯʠʭ ʧʨʦʮʝʩʽʚ, ʤʦʞʣʠʚʦ, ʻ ʦʜʥʠʤ ʟ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʦʟʚʠʪʢʫ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʧʘʪʦʣʦʛʽʾ ʧʨʠ 

ʢʦʥʪʘʢʪʽ ʟ ʧʠʣʦʤ. 

ɺʽʜʥʦʩʥʦ ʟʜʦʨʦʚʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ (48,6Ñ2,8), ʷʢ ʙʘʯʠʤʦ ʟ (ʈʠʩ. 3.2), ʫ 

ʧʨʘʮʶʶʯʠʭ ʽʟ ʟʤʽʥʘʤʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʧʦʢʘʟʥʠʢʠ ʅʉʊ-ʪʝʩʪʫ ʜʦʩʪʦʚʽʨʥʦ 

ʟʥʠʞʫʶʪʴʩʷ [91].  

 

 

ʈʠʩ. 3.2 ʇʦʢʘʟʥʠʢʠ ʅʉʊ-ʪʝʩʪʫ ʫ ʦʙʩʪʝʞʝʥʠʭ ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ (ʈ<0,05) 

* 

*  

*  

*  
*  *  

  ʟʜʦʨʦʚʽ               ʧʨʘʮʶʶʯʽ ʟ              ʧʨʘʮʶʶʯʽ ʟ 

ʧʨʘʮʶʶʯʽ                ɹʊɿɺ                         ɸʊɿɺ 
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ɺ ʛʨʫʧʽ ʦʩʽʙ ʟ ɹʊɿɺ ʟʥʠʞʝʥʥʷ ʩʢʣʘʣʦ 23,3 %, (37,3Ñ3,2), ʚ ʛʨʫʧʽ ʦʩʽʙ ʟ 

ɸʊɿɺ ï 38,7 %, (29,8Ñ3,1). ʮʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʠʩʥʘʞʝʥʥʷ ʨʝʟʝʨʚʽʚ 

ʩʠʩʪʝʤʠ ʩʪʚʦʨʝʥʥʷ ʢʠʩʥʝʚʠʭ ʨʘʜʠʢʘʣʽʚ, ʱʦ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷʤ 

ʧʦʢʘʟʥʠʢʽʚ ʬʘʛʦʮʠʪʦʟʫ, ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʩʣʘʙʠʪʠ ʩʠʩʪʝʤʫ ʽʤʫʥʽʪʝʪʫ ʚ ʮʽʣʦʤʫ. 

ɸʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ, ʷʢ ʚʠʜʥʦ ʟ 

(ʈʠʩ. 3.3), ʚʽʜʧʦʚʽʜʘʣʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʨʽʚʥʶ (20,45Ñ1,18) ʚ ʛʨʫʧʘʭ ʟʽ ʩʪʘʞʝʤ ʜʦ 

10 ʨʦʢʽʚ, 11-20 ʨʦʢʽʚ ʪʘ 21-30 ʨʦʢʽʚ ʽ ʪʽʣʴʢʠ ʧʨʠ ʟʥʘʯʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʢʦʥʪʘʢʪʫ ʟ 

ʰʢʽʜʣʠʚʠʤ ʬʘʢʪʦʨʦʤ (ʙʽʣʴʰʝ 30 ʨʦʢʽʚ) ʤʘʣʠ ʤʽʩʮʝ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʭʠʣʝʥʥʷ ʥʘ 

21,1 %, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʟʥʘʢʦʶ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʥʠʭ ʧʦʨʫʰʝʥʴ.  

 

 
ʈʠʩ. 3.3 ɸʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʤʝʥʪʫ ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ (ʈ<0,05)   

 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʧʦʢʘʟʘʣʠ, ʱʦ ʘʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ 

ʧʨʘʮʶʶʯʠʭ ʟ ɹʊɿɺ ʽ ɸʊɿɺ (ʈʠʩ. 3.4), ʟʤʽʥʶʚʘʣʘʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ 

ʮʠʭ ʧʦʨʫʰʝʥʴ. ʋ ʨʘʟʽ ʦʩʽʙ ʟ ɹʊɿɺ (14,86Ñ0,94) ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʪʦʚʽʨʥʦ 

ʟʥʠʞʫʚʘʚʩʷ ʥʘ 24,3 % ʚʽʜʥʦʩʥʦ ʨʽʚʥʷ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ (19,61Ñ1,35), ʚ ʪʦʡ 

ʞʝ ʯʘʩ ʫ ʦʩʽʙ ʟ ɸʊɿɺ (21,9Ñ1,8) ʚʽʥ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʮʠʬʨ ʛʨʫʧʠ 

ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ [91].  

*  



 

74 

 

 
ʈʠʩ. 3.4 ɸʢʪʠʚʥʽʩʪʴ ʢʦʤʧʣʝʤʝʥʪʫ ʫ ʧʨʘʮʶʶʯʠʭ ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ (ʈ<0,05) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʚʟʷʪʠʭ ʜʦ ʚʠʚʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚʢʘʟʫʻ ʥʘ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʚʠʷʚʣʝʥʠʭ ʟʨʫʰʝʥʴ ʚ 

ʽʤʫʥʥʦʤʫ ʩʪʘʪʫʩʽ ʧʨʘʮʶʶʯʠʭ ʟ ʪʨʠʚʘʣʽʩʪʶ ʨʦʙʦʪʠ ʚ ʧʠʣʦʚʠʭ ʧʨʦʬʝʩʽʷʭ. 

ʍʘʨʘʢʪʝʨ ʟʨʫʰʝʥʴ ʚ ʩʪʘʞʝʚʠʭ ʛʨʫʧʘʭ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʨʷʜ ʦʟʥʘʢ, ʷʢʽ 

ʩʚ̔ʜʯʘʪʴ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʎʝ ʚʠʧʨʘʚʜʘʥʦ ʱʦʜʦ 

ʦʩʽʙ ʟ ʚʝʣʠʢʠʤ ʩʪʘʞʝʤ, ʜʝ ʤʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ ʥʘʢʣʘʜʢʠ ʚʽʢʦʚʠʭ ʟʤʽʥ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʽʜʭʠʣʝʥʴ ʚ ʛʨʫʧʽ ʦʩʽʙ ʟ ʥʝʚʝʣʠʢʠʤ 

ʩʪʘʞʝʤ, ʪʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʪʘʢʦʞ ʤʘʶʪʴ ʟʥʘʯʫʱʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʩʪʘʞ ʜʦ 10 ʨʦʢʽʚ 

ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ ʢʨʠʪʠʯʥʠʤ ʚ ʧʣʘʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʘʪʦʣʦʛʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʟʘʛʘʣʴʥʽ, ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ, 

ʘ ʪʘʢʦʞ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʩʪʘʥʽ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʢʦʥʪʠʥʛʝʥʪʫ ʨʦʙʽʪʥʠʢʽʚ 

ʧʠʣʦʚʠʭ ʧʨʦʬʝʩʽʡ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʘʣʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʘʙʦ ʚʽʜʩʫʪʥʦʩʪʽ 

ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʅʝʩʧʨʠʷʪʣʠʚʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʦʨʫʰʝʥʴ, 

ʷʢʘ ʚʣʘʩʪʠʚʘ ʧʦʢʘʟʥʠʢʘʤ ʧʨʠʨʦʜʞʝʥʦʛʦ ʟʘʭʠʩʪʫ, ʤʦʛʣʘ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʚʠʩʥʘʞʝʥʥʷ ʨʝʟʝʨʚʽʚ ʬʘʛʦʮʠʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʥʝʡʪʨʦʬʽʣʽʚ, ʱʦ ʧʦʩʠʣʶʚʘʣʦʩʷ, 

* 

    ʟʜʦʨʦʚʽ                  ʧʨʘʮʶʶʯʽ ʟ             ʧʨʘʮʶʶʯʽ ʟ 

  ʧʨʘʮʶʶʯʽ                   ɹʊɿɺ                         ɸʊɿɺ                            

                             ʛʨʫʧʠ ʦʙʩʪʝʞʝʥʠʭ 
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ʫʧʦʚʽʣʴʥʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʪʦʙʪʦ 

ʧʨʦʮʝʩʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ɺ-ʩʠʩʪʝʤʠ [87, 88]. 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʝʚʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʦʨʛʘʥʽʟʤʫ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʜʦ ʧʝʨʝʣʽʢʫ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ, ʪʘ ʚʨʘʟʣʠʚʠʭ 

ʣʘʥʦʢ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʽ ʧʝʨʝʭʦʜʫ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʧʨʘʮʶʶʯʠʭ ʟʘ ʨʘʤʢʠ ʘʜʘʧʪʘʮʽʡʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ 

ʟʨʫʰʝʥʴ. 

 

3. 1. 2 ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ 

ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʜʽʾ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ 

 

3. 1. 2. 1 ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ 

ʫʤʦʚʘʭ ʜʽʾ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ 

 

ɺ ʫʤʦʚʘʭ ʨʦʙʦʪʠ ʚ ʣʠʚʘʨʥʠʭ ʮʝʭʘʭ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʥʘ ʦʩʥʦʚʥʽ ʞʠʪʪʻʟʘʙʝʟʧʝʯʫʶʯʽ ʩʠʩʪʝʤʠ ʧʨʘʮʶʶʯʠʭ ʚʧʣʠʚʘʻ 

ʧʦʩʪʽʡʥʝ ʰʢʽʜʣʠʚʝ ʙʘʛʘʪʦʬʘʢʪʦʨʥʝ ʩʝʨʝʜʦʚʠʱʝ: ʧʠʣ ʧʝʨʝʚʘʞʥʦ ʬʽʙʨʦʛʝʥʥʦʾ 

ʜʽʾ, ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʤʽʢʨʦʢʣʽʤʘʪ, ʣʦʢʘʣʴʥʘ ʚʽʙʨʘʮʽʷ, ʰʫʤ (ʧʝʨʝʚʠʱʝʥʥʷ ʚʽʜ 

5 ʜʦ 25 ʜɹɸ), ʽʥʬʨʘʯʝʨʚʦʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ, ʥʘʧʨʫʞʝʥʽʩʪʴ ʽ 

ʚʘʞʢʽʩʪʴ ʧʨʘʮʽ. ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʶʪʴ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʧʦʚʽʪʨʽ 

ʨʦʙʦʯʦʾ ʟʦʥʠ ʘʛʨʝʩʠʚʥʦʛʦ ʧʠʣʫ ʬʽʙʨʦʛʝʥʥʦʾ ʜʽʾ ʟ ʚʢʣʶʯʝʥʥʷʤʠ ʢʨʝʤʥʽʶ 

ʜʽʦʢʩʠʜʫ. ʗʢ ʚʽʜʦʤʦ, ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ (ɻɼʂ) ʟʘ ʨʽʚʥʷʤʠ ʧʠʣʫ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʚ ʥʴʦʤʫ ʜʽʦʢʩʠʜʫ ʢʨʝʤʥʽʶ ʽ ʚ ʤʽʨʫ ʡʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʠ ʧʦʩʠʣʶʶʪʴʩʷ. ɿʦʢʨʝʤʘ, ʧʨʠ ʚʤʽʩʪʽ ʜʽʦʢʩʠʜʫ ʢʨʝʤʥʽʶ 

ʙʽʣʴʰʝ 70 % ʨʽʚʝʥʴ ɻɼʂ ʚʽʜʧʦʚʽʜʘʻ 1,0 ʤʛ/ʤ3; ʚʽʜ 10 ʜʦ 70 % ï ʨʽʚʝʥʴ ɻɼʂ 

ʚʽʜʧʦʚʽʜʘʻ 2,0 ʤʛ/ʤ3; ʧʨʠ ʥʠʟʴʢʦʤʫ ʚʤʽʩʪʽ ʜʽʦʢʩʠʜʫ ʢʨʝʤʥʽʶ (ʜʦ 10 %) ɻɼʂ 

ʚʽʜʧʦʚʽʜʘʻ 6,0 ʤʛ/ʤ3. ʇʝʨʝʚʠʱʝʥʥʷ ɻɼʂ ʧʦ ʬʽʙʨʦʛʝʥʥʦʾ ʜʽʾ ʧʠʣʫ SiO2 ʧʦ 

ʮʝʭʘʤ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʣʠ ʥʘʩʪʫʧʥʽ: ʚ ʉʃʎ ʪʘ ʏʃʎ ʜʦ 20,0 ʨʘʟʽʚ, 

ʌʃʎ ʪʘ ʂʃʎ ʜʦ 6,0 ʨʘʟʽʚ. ɺ ʪʘʢʠʭ ʫʤʦʚʘʭ ʨʦʙʦʪʠ ʪʝʨʤʽʥʠ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ 



 

76 

 

ʨʦʙʦʪʠ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʧʦʨʫʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ 

ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʚʘʪʠʩʷ [65]. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʤʘʣʦ ʽʥʪʝʨʝʩ ʚʠʷʚʠʪʠ ʟʨʫʰʝʥʥʷ ʚ ʧʦʢʘʟʥʠʢʘʭ 

ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʝʮʠʬʽʢʠ ʧʠʣʦʚʠʭ ʫʤʦʚ, ʚ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚ ʮʝʭʽʚ. ʇʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ ʨʦʟʧʦʜʽʣʠʣʠ ʥʘ ʛʨʫʧʠ ʚ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʧʠʣʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʨʛʘʥʽʟʤ, ʟʛʽʜʥʦ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʤʦʚ 

ʧʨʘʮʽ. ɼʘʥʽ ʧʨʦ ʩʪʘʥ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʧʨʘʮʶʶʯʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʮʝʭʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.3, ʜʝ ʧʦʨʫʯ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʧʦʩʪʘʚʣʝʥʘ 

ʦʙôʻʜʥʘʥʘ ʛʨʫʧʘ ʨʦʙʽʪʥʠʢʽʚ ʬʘʩʦʥʦʣʠʚʘʨʥʦʛʦ ʪʘ ʢʦʣʴʦʨʦʚʦʣʠʚʘʨʥʦʛʦ ʮʝʭʽʚ 

(ʌʃʎ+ʂʃʎ), ʜʝ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʤʽʥʽʤʘʣʴʥʽ, ʧʦʪʽʤ 

ʡʜʫʪʴ ʛʨʫʧʠ ʯʘʚʫʥʦʣʠʚʘʨʥʦʛʦ ʽ ʩʪʘʣʝʣʠʚʘʨʥʦʛʦ ʮʝʭʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʠʩʦʢʠʤ ʽ ʜʫʞʝ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʘʧʠʣʝʥʦʩʪʽ.  

ʊʘʙʣʠʮʷ 3.3  

ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʧʝʮʠʬʽʢʠ ʪʝʭʥʦʣʦʛʽʡ ʣʠʪʪʷ ʚ ʦʢʨʝʤʠʭ ʮʝʭʘʭ 

 

ʇʦʢʘʟʥʠʢʠ 
ʂʦʥʪʨʦʣʴ 

ʌʃʎ+ʂʃʎ 
(1 ʛʨʫʧʘ) 

ʏʃʎ 
(2 ʛʨʫʧʘ) 

ʉʃʎ 
(3 ʛʨʫʧʘ) 

n=30 n=26 n=54 n=27 

CD3+, % 68,74Ñ0,79 72,76Ñ1,17* 73,09Ñ1,29* 73,47Ñ1,64* 

CD4+, % 39,20Ñ1,34 37,00Ñ1,97 37,76Ñ1,18 41,79Ñ1,56 

CD8+, % 38,30Ñ0,82 41,36Ñ1,88 39,01Ñ1,29 40,40Ñ1,36 

CD22+, %  9,80Ñ0,29 8,93Ñ0,81 8,11Ñ0,53* 8,06Ñ0,34* 

CD16+, % 7,53Ñ0,58 11,38Ñ1,43* 13,33Ñ1,03* 15,72Ñ0,85* 

ɯʈɯ (ʭʝʣʧ/ʩʫʧʨ) 1,05Ñ0,01 0,89Ñ0,07 0,96Ñ0,04 1,03Ñ0,05 

ʈɻʄʃ ʟ ʌɻɸ 0,46Ñ0,04 0,62Ñ0,05* 0,63Ñ0,03* 0,68Ñ0,05* 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ 

(ʈ<0,05). 
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ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʩʪʝʞʠʪʠ ʧʝʚʥʫ ʜʠʥʘʤʽʢʫ ʟʨʫʰʝʥʴ 

ʧʦ ʚʠʚʯʝʥʠʭ ʧʦʢʘʟʥʠʢʘʭ, ʪʦʤʫ ʜʘʥʽ ʧʨʘʚʦʤʽʨʥʝ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʻʜʠʥʫ ʩʠʩʪʝʤʫ, 

ʜʝ ʪʦʯʢʦʶ ʚʽʜʣʽʢʫ ʻ ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ. 

ɿ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʧʣʠʚʘʻ, ʱʦ 1-ʘ ʛʨʫʧʘ ʟ ʨʷʜʫ ʧʦʢʘʟʥʠʢʽʚ 

ʥʘʡʙʣʠʞʯʝ ʜʦ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ. ʋ ʧʨʘʮʶʶʯʠʭ ʚ ʌʃʎ ʪʘ ʂʃʎ ʚʠʷʚʣʝʥʽ 

ʜʦʩʪʦʚʽʨʥʽ (ʈ<0,05) ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʝʢʩʧʨʝʩʽʾ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʉD3 (ʊ-ʣʽʤʬʦʮʠʪʽʚ). ʇʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ CD3+ 

ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (68,74Ñ0,79) ʥʘ 5,8 % (72,76Ñ1,17). 

ʊʘʢʘ ʞ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽ ʱʦʜʦ ʩʫʙʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ 

ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ CD16+ (ʧʨʠʨʦʜʥʠʭ ʢʽʣʝʨʽʚ) (11,38Ñ1,43), ʧʨʦʪʝ, ʚ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʶ (7,53Ñ0,58) ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʽ 

ʩʢʣʘʣʠ 51,0 %.  

ʋ ʧʨʘʮʶʶʯʠʭ ʏʃʎ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʟʘʧʠʣʝʥʦʩʪʽ (2 ʛʨʫʧʘ) 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʨʫʰʝʥʴ ʚ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ 

ʟʙʝʨʽʛʘʣʘʩʷ. ʆʜʥʘʢ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʦʩʽʙ ʮʽʻʾ ʛʨʫʧʠ ʚʽʜʭʠʣʝʥʥʷ ʚ ʟʤʽʩʪʽ 

CD3+ ʽ CD16+ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ: ʥʘ 6,3 % ʽ 

77 % ʚʽʜʧʦʚʽʜʥʦ. ʂʨʽʤ ʪʦʛʦ, ʫ ʧʨʘʮʶʶʯʠʭ ʚ ʏʃʎ, ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʤʘʣʠ 

ʤʽʩʮʝ ʚʞʝ ʽ ʚ ʟʤʽʩʪʽ ʩʫʙʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

CD22+ (ʘʢʪʠʚʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ), ʧʨʠ ʮʴʦʤʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʨʫʰʝʥʴ 

ʟʤʽʥʶʚʘʣʘʩʷ ʚ ʙʽʢ ʟʤʝʥʰʝʥʥʷ ʚʽʜʩʦʪʢʘ CD22+ (8,11Ñ0,53) ʥʘ 17,3 % ʱʦʜʦ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (9,8Ñ0,29). ɸʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʧʨʘʮʶʶʯʠʭ ʚ ʥʘʡʙʽʣʴʰ 

ʚʘʞʢʠʭ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʫʤʦʚ ʧʨʘʮʽ (ʉʃʎ) ʚʽʜʧʦʚʽʜʘʣʠ ʥʘʡʙʽʣʴʰʠʤ 

ʚʽʜʭʠʣʝʥʥʷʤ ʚʽʜ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʱʝ ʚʢʘʟʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: CD3+ ï 6,8 % 

(73,47Ñ1,64), CD16+ ï 17,7 % (15,72Ñ0,85), CD22+ ï 108,7 % (8,06Ñ0,34). ɿʘ 

ʽʥʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʜʝʱʦ ʽʥʰʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʦʜʥʘʢ ʦʩʥʦʚʥʽ 

ʧʨʠʥʮʠʧʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʩʪʫʧʝʥʷ ʧʦʩʠʣʶʚʘʥʥʷ ʟʨʫʰʝʥʴ, ʟʙʝʨʽʛʘʶʪʴʩʷ. 

ʂʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʭʠʣʝʥʥʷ ʚ 

ʦʩʥʦʚʥʠʭ ʧʦʧʫʣʷʮʽʷʭ ʣʽʤʬʦʮʠʪʽʚ, ʚ ʮʽʣʦʤʫ ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ ʟʙʝʨʽʛʘʻ ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʩʪʽʡʢʦʩʪʽ, ʦʩʢʽʣʴʢʠ, ʥʝ ʚʽʜʟʥʘʯʘʣʦʩʷ 
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ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʷʢ ʚ ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʤʽʩʪʽ ʩʫʙʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ CD4+ ʽ CD8+ (ʊ-ʭʝʣʧʝʨʽʚ ʪʘ ʊ-ʩʫʧʨʝʩʦʨʽʚ), ʪʘʢ ʽ ʚ ʟʥʘʯʝʥʥʽ 

ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ (ɯʈɯ), ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʘʢʪʠʚʥʦʩʪʽ 

ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ (ʭʝʣʧʝʨʠ/ʩʫʧʨʝʩʦʨʠ), ʮʽʡ ʧʦʢʘʟʥʠʢ ʫ ʚʩʽʭ ʛʨʫʧʘʭ 

ʟʘʣʠʰʘʚʩʷ ʙʣʠʟʴʢʠʤ ʜʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʧʦʢʘʟʥʠʢ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʽ 

ʣʽʤʬʦʮʠʪʽʚ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʪʦʛʝʥʦʤ (ʌɻɸ), ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʚʠʷʚʠʚʩʷ ʙʽʣʴʰ ʧʦʢʘʟʦʚʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʦʩʢʽʣʴʢʠ ʫ ʚʩʽʭ ʛʨʫʧʘʭ ʚʽʜʟʥʘʯʘʣʦʩʴ ʜʦʩʪʦʚʽʨʥʝ ʧʦʩʪʫʧʦʚʝ 

ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʚʝʣʠʯʠʥʠ (ʟʚʦʨʦʪʥʘ ʟʘʣʝʞʥʽʩʪʴ). ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʥʘʯʝʥʴ (0,46Ñ0,04) ʩʢʣʘʣʠ 35,2 % ʚ 1-ʡ ʛʨʫʧʽ (0,62Ñ0,05), 37,0 % ʫ 2-ʡ ʛʨʫʧʽ 

(0,63Ñ0,03), 47, 8 % ʚ 3-ʡ ʛʨʫʧʽ (0,68Ñ0,05). 

ɺʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ ʚ ʰʢʽʜʣʠʚʠʭ ʧʠʣʦʚʠʭ ʫʤʦʚʘʭ ʤʘʣʘ ʤʽʩʮʝ ʥʘʧʨʫʞʝʥʽʩʪʴ ʢʣʽʪʠʥʥʠʭ 

ʬʘʢʪʦʨʽʚ ʽʤʫʥʽʪʝʪʫ, ʮʝ ʙʫʣʦ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʏʃʎ ʪʘ, ʚ ʙʽʣʴʰʦʾ 

ʤʽʨʽ, ʉʃʎ, ʪʦʙʪʦ ʚʠʨʘʞʝʥʽʩʪʴ ʟʘʣʝʞʘʣʘ ʚʽʜ ʚʤʽʩʪʫ SO2 ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ.  

ʇʦʨʽʚʥʷʥʠʡ ʘʥʘʣʽʟ ʩʪʘʥʫ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʦʙʩʪʝʞʫʚʘʥʠʭ ʛʨʫʧ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʞʫ ʪʘ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʜʦʮʽʣʴʥʦ ʙʫʣʦ ʧʦʯʘʪʠ ʟ 

ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʙʽʣʦʾ ʢʨʦʚʽ, ʘ ʪʘʢʦʞ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ ʾʭ ʦʢʨʝʤʠʭ 

ʚʠʜʽʚ, ʧʨʦ ʱʦ ʩʫʜʠʣʠ ʟʘ ʽʥʜʝʢʩʦʤ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʥʘʧʨʫʛʠ ï ʢʦʝʬʽʮʽʻʥʪʫ 

ɻʘʨʢʘʚʽ, ʮʽ ʜʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣ. 3.4).  

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʫ ʚʩʽʭ ʛʨʫʧʘʭ 

ʨʝʻʩʪʨʫʚʘʣʘʩʴ ʥʘ ʨʽʚʥʽ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ, ʫ ʚʩ̔ʭ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʢʣʽʪʠʥ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ï ʣʽʤʬʦʮʠʪʽʚ. ʇʨʦʪʝ, 

ʪʽʣʴʢʠ ʫ ʛʨʫʧʽ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʟʤʽʥʠ ʥʦʩʠʣʠ ʜʦʩʪʦʚʽʨʥʠʡ ʭʘʨʘʢʪʝʨ 

(39,9Ñ0,73) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ (33,8Ñ1,05) ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ (ʈ <0,05). ʋ 

ʛʨʫʧʘʭ ʦʩʽʙ ʟ̔ ʟʤʽʥʘʤʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʤʽʥ ʙʫʣʘ 

ʘʥʘʣʦʛʽʯʥʦʶ, ʘʣʝ ʥʝ ʜʦʩʷʛʘʣʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (36,65Ñ1,54) ʽ (34,68Ñ1,66) 

ʚʽʜʧʦʚʽʜʥʦ. 



 

79 

 

ɿʚʦʨʦʪʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʤʽʥ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʟ ʙʦʢʫ ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ 

ʥʝʡʪʨʦʬʽʣʽʚ. ɿʥʘʯʥʘ ʚʠʨʘʟʥʽʩʪʴ ʟʨʫʰʝʥʴ, ʷʢ ʽ ʚ ʨʘʟʽ ʣʽʤʬʦʮʠʪʽʚ, ʤʘʣʘ ʤʽʩʮʝ ʚ 

ʛʨʫʧʽ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ï (52,50Ñ0,68) ʥʘ 13,1 % ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ 

(60,50Ñ0,81) ʚ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʈ<0,05). ʋ ʦʩʽʙ ʟ ɹʊɿɺ ʟʨʫʰʝʥʥʷ ʙʫʣʠ 

ʤʝʥʰ ʚʠʨʘʞʝʥʽ, ʦʜʥʘʢ, ʜʦʩʷʛʘʣʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 10,1 % (54,44Ñ1,28), ʫ ʦʩʽʙ ʟ 

ɸʊɿɺ ʟʤʽʥʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʤʘʣʠ ʘʥʘʣʦʛʽʯʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ (56,57Ñ1,65), ʘʣʝ 

ʥʝ ʜʦʩʪʦʚʽʨʥʠʡ ʭʘʨʘʢʪʝʨ.  

ʊʘʙʣʠʮʷ 3.4 

ɸʥʘʣʽʟ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʬʦʨʤʫʣʠ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ɻʘʨʢʘʚʽ ʦʩʽʙ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ 

 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ 
ɿʜʦʨʦʚʽ 

ʧʨʘʮʶʶʯʽ 

ʇʨʘʮʶʶʯʽ ʟ 

ɹʊɿɺ 

ʇʨʘʮʶʶʯʽ ʟ 

ɸʊɿɺ 

n 30 107 101 41 

ʂʽʣʴʢʽʩʪʴ  

ʣʝʡʢʦʮʠʪʽʚ, 109/ʣ 
5,91Ñ0,20 6,29Ñ0,62 5,60Ñ0,35 5,47Ñ0,26 

ʃʽʤʬʦʮʠʪʠ, % 33,80Ñ1,05 39,91Ñ0,73* 36,65Ñ1,54 34,68Ñ1,66 

ʅʝʡʪʨʦʬʽʣʠ ʩ/ʷ, % 60,50Ñ0,81 52,50Ñ0,68* 54,44Ñ1,28* 56,57Ñ1,65 

ʅʝʡʪʨʦʬʽʣʠ ʧ/ʷ, % 1,44Ñ0,04 2,46Ñ0,21* 3,21Ñ0,32* 2,59Ñ0,38* 

ʄʦʥʦʮʠʪʠ, % 4,95Ñ0,33 2,70Ñ0,14* 3,50Ñ0,20* 3,73Ñ0,32* 

ɽʦʟʠʥʦʬʽʣʠ, % 1,41Ñ0,08 2,16Ñ0,09* 2,09Ñ0,20* 1,67Ñ0,12 

ʢ. ɻʘʨʢʘʚʽ, ʘʙʩ.ʯ. 0,54Ñ0,02 0,76Ñ0,02* 0,67Ñ0,04* 0,61Ñ0,05* 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ (ʈ<0,05) 

 

ɹʽʣʴʰ ʚʠʨʘʞʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʟʘ ʧʨʦʮʝʥʪʥʠʤ ʚʤʽʩʪʦʤ 

ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ, ʦʩʢʽʣʴʢʠ ʜʦʩʪʦʚʽʨʥʽ ʟʥʘʯʝʥʥʷ ʤʘʣʠ ʤʽʩʮʝ ʫ ʚʩʽʭ 

ʛʨʫʧʘʭ ʦʙʩʪʝʞʫʚʘʥʠʭ ʷʢ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʥʘ 45,4 %, ʪʘʢ ʽ ʚ ʛʨʫʧʘʭ 

ʧʦʨʫʰʝʥʥʷʤʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʢʠʭ: ʥʘ 122,9 % ʫ ʦʩʽʙ ʟ ɹʊɿɺ ʽ ʥʘ 79,8 % ʫ ʦʩʽʙ ʟ 
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ɸʊɿɺ, ʧʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʤʦʥʦʮʠʪʽʚ ʜʦʩʪʦʚʽʨʥʦ ʽ ʚʠʨʘʞʝʥʦ ʟʥʠʞʫʚʘʣʦʩʴ ʥʘ 

45,7 % ʚ ʛʨʫʧʽ ʟʜʦʨʦʚʠʭ ʽ ʥʘ 29,3% ʫ ʦʩʽʙ ʟ ɹʊɿɺ, ʧʨʦʮʝʥʪʥʠʡ ʚʤʽʩʪ 

ʝʦʟʠʥʦʬʽʣʽʚ ʟʨʦʩʪʘʚ ʚ ʮʠʭ ʞʝ ʛʨʫʧʘʭ ʟʙʽʣʴʰʫʚʘʚʩʷ ʥʘ 53,2 % ʽ 48,2 % 

ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʢʝ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʚ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʽ ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ 

ʥʝʡʪʨʦʬʽʣʽʚ ʟʥʘʡʰʣʦ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʜʠʥʘʤʽʮʽ ʢʦʝʬʽʮʽʻʥʪʘ ɻʘʨʢʘʚʽ 

(ʈʠʩ.3.5).  

 

 

ʈʠʩ. 3.5 ɼʠʥʘʤʽʢʘ ʢʦʝʬʽʮʽʻʥʪʘ ɻʘʨʢʘʚʽ ʫ ʦʩʽʙ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ 

ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ.  

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ 

(ʈ<0,05) 

 

ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʥʘʧʨʫʛʫ ʟ ʙʦʢʫ 

ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚ ʫʩʽʭ ʛʨʫʧʘʭ ʦʙʩʪʝʞʫʚʘʥʠʭ ʧʨʘʮʶʶʯʠʭ ʚ ʫʤʦʚʘʭ 

ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʠʷʚʠʪʠ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʘ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ, ʚ ʧʝʚʥʽʡ ʤʽʨʽ, ʩʪʘʥ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʦʧʦʨʫ ʨʦʟʚʠʪʢʫ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʽ. ʊʘʢ, ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ 

* 
* 

*  

    ʟʜʦʨʦʚʽ                  ʧʨʘʮʶʶʯʽ ʟ             ʧʨʘʮʶʶʯʽ ʟ 
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ʢʦʝʬʽʮʽʻʥʪ ɻʘʨʢʘʚʽ ʩʢʣʘʚ (0,76Ñ0,02) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (0,54Ñ0,02)         

(ʈ <0,05). ʋ ʦʩʽʙ ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ ʧʦʢʘʟʥʠʢ ʪʘʢʦʞ ʙʫʚ ʚʠʱʝ ʢʦʥʪʨʦʣʴʥʠʭ 

ʮʠʬʨ: (0,67Ñ0,04) ï ʫ ʦʩʽʙ ʟ ɹʊɿɺ ʽ (0,61Ñ0,05) ï ʫ ʦʩʽʙ ʟ ɸʊɿɺ, ʦʜʥʘʢ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ (40,7 %), ʟʨʫʰʝʥʥʷ ʙʫʣʠ ʤʝʥʰʝ ï 24,0 % ʽ 13,0 % 

ʚʽʜʧʦʚʽʜʥʦ. 

ɼʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʟʘ ʽʥʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʬʦʨʤʫʣʠ, 

ʡʤʦʚʽʨʥʦ, ʪʘʢʦʞ ʤʦʞʥʘ ʨʦʟʮʽʥʠʪʠ ʷʢ ʩʚʽʜʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʠʭ ʧʝʨʝʙʫʜʦʚ ʚ 

ʢʣʽʪʠʥʥʦʤʫ ʽʤʫʥʽʪʝʪʽ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʊʘʢ, ʫ ʦʙʩʪʝʞʫʚʘʥʠʭ ʧʨʘʮʶʶʯʠʭ ʜʦʩʪʦʚʽʨʥʦ ʧʽʜʚʠʱʫʚʘʣʘʩʴ ʢʽʣʴʢʽʩʪʴ 

ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʦʩʽʙ ʟ ɹʊɿɺ ï (3,21Ñ0,32) ʽ 

(2,59Ñ0,38) ʫ ʦʩʽʙ ʟ ɸʊɿɺ ï ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʮʠʬʨʘʤʠ ï 

(1,44Ñ0,04), ʱʦ, ʡʤʦʚʽʨʥʦ, ʩʚʽʜʯʠʣʦ ʧʨʦ ʥʘʧʨʫʛʫ ʛʝʤʦʧʦʝʟʫ. ʂʨʽʤ ʪʦʛʦ, 

ʟʥʠʞʫʚʘʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʤʦʥʦʮʠʪʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʱʦ, ʤʘʙʫʪʴ, ʧʦʚôʷʟʘʥʦ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʧʦʪʨʝʙʦʶ ʚ ʮʠʭ ʢʣʽʪʠʥʘʭ ʚ ʪʢʘʥʠʥʘʭ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ.     

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʢʽʣʴʢʽʩʪʴ ʝʦʟʠʥʦʬʽʣʽʚ ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʽ ʫ ʦʩʽʙ ʟ ɹʊɿɺ, ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (1,41Ñ0,08), ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʣʘ, ʽ 

ʩʢʣʘʜʘʣʘ (2,16Ñ0,09) ʽ (2,09Ñ0,20) ʚʽʜʧʦʚʽʜʥʦ. ʋ ʦʩʽʙ ʟ ɸʊɿɺ, ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʟʨʫʰʝʥʴ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʢʣʽʪʠʥ ʝʦʟʠʥʦʬʽʣʴʥʦʛʦ ʨʷʜʫ ʟʙʝʨʽʛʘʣʘʩʷ, ʧʨʦʪʝ, 

ʚʽʜʟʥʘʯʘʣʘʩʴ ʥʝʟʥʘʯʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ (1,67Ñ0,12). 

ɺʽʜʥʦʩʥʦ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʣʝʡʢʦʮʠʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʤʽʞ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʽ ʧʨʘʮʶʶʯʠʭ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ, ʙʝʟʧʝʨʝʯʥʦ, ʤʘʻ ʤʽʩʮʝ (ʈʠʩ.3.6) ʽ ʥʦʩʠʪʴ ʥʝ ʚʠʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ.  

ʋ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ 

(5,91Ñ0,20) ʧʽʜʚʠʱʫʚʘʣʘʩʴ (6,29Ñ0,62) ʥʘ 6,4 %, ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ ʦʩʽʙ ʟ ɹʊʇɺ ʪʘ 

ɸʊʇɺ ʟʨʫʰʝʥʥʷ ʙʫʣʠ ʙʣʠʟʴʢʠʤʠ ʟʘ ʟʥʘʯʝʥʥʷʤ: 5,3 % ʽ 7,4 %, ʧʨʦʪʝ, ʤʘʣʠ 

ʧʨʦʪʠʣʝʞʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʱʦ ʤʦʞʝ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʢʘʟʫʚʘʪʠ ʥʘ 

ʚʠʩʥʘʞʝʥʥʷ ʨʝʟʝʨʚʽʚ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ. 
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ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʧʫʩʪʠʪʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʥʘʧʨʫʛʠ ʟ ʙʦʢʫ 

ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʧʨʘʮʶʶʯʠʭ ʽ ʜʦʮʽʣʴʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʫ ʽʤʫʥʽʪʝʪʫ ʮʴʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ. 

 

 

ʈʠʩ. 3.6 ʂʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʫ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ 

(ʈ<0,05) 

 

ʋʷʚʣʷʣʦʩʷ ʚʘʞʣʠʚʠʤ ʧʨʦʜʦʚʞʠʪʠ ʘʥʘʣʽʟ ʟʤʽʥ ʚ ʽʤʫʥʥʦʤʫ ʩʪʘʪʫʩʽ 

ʧʨʘʮʶʶʯʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʞʫ ʚ ʧʠʣʦʚʠʭ ʧʨʦʬʝʩʽʷʭ, ʪʦʙʪʦ ʪʨʠʚʘʣʦʩʪʽ 

ʢʦʥʪʘʢʪʫ ʧʨʘʮʶʶʯʠʭ ʟ ʢʦʤʧʣʝʢʩʦʤ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʚʣʘʩʪʠʚʠʭ 

ʣʠʚʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʫ ʽ ʧʨʦʩʪʝʞʠʪʠ ʷʢʽ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʥʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʽ, 

ʷʢʽ ʟ ʧʨʠʡʥʷʪʠʭ ʜʦ ʚʠʚʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʽʜʽʙʨʘʥʽ ʷʢ ʦʩʥʦʚʘ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʦʟʨʦʙʢʘʭ ʟʘʭʦʜʽʚ 

ʧʨʦʬʽʣʘʢʪʠʢʠ. 

ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʩʪʘʞʝʚʠʭ ʛʨʫʧ ʦʙʩʪʝʞʫʚʘʥʠʭ 

ʥʘʚʝʜʝʥʽ ʚ (ʊʘʙʣ. 3.5).  

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʪʘʙʣʠʮʽ, ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʨʦʙʦʯʠʭ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʥʝʩʧʨʠʷʪʣʠʚʘ ʜʠʥʘʤʽʢʘ ʧʦ ʮʠʭ ʧʦʢʘʟʥʠʢʘʭ, ʜʦʩʪʦʚʽʨʥʽ ʽ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ 

    ʟʜʦʨʦʚʽ             ʧʨʘʮʶʶʯʽ ʟ      ʧʨʘʮʶʶʯʽ ʟ 
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ʟʨʫʰʝʥʥʷ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʫ ʛʨʫʧʘʭ ʦʩʽʙ ʟ ʥʝʚʝʣʠʢʠʤ ʩʪʘʞʝʤ ʜʦ 10 ʨʦʢʽʚ ʪʘ ʫ 

ʪʠʭ, ʭʪʦ ʧʨʘʮʶʻ ʚ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ. 

ɿ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʤʽʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʧʫʣʷʮʽʾ 

ʣʽʤʬʦʮʠʪʽʚ. ʊʘʢ, ʢʽʣʴʢʽʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ 

(68,74Ñ0,79) ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 10,1 % (75,70Ñ1,66) ʚ ʛʨʫʧʽ ʟ ʥʝʚʝʣʠʢʽʤ ʩʪʘʞʝʤ 

ʪʘ ʥʘ 8,5 % (74,57Ñ2,03) ʧʨʠ ʩʪʘʞʽ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ.  

ʅʘ ʮʴʦʤʫ ʪʣʽ ɺ-ʣʘʥʢʘ ʽʤʫʥʽʪʝʪʫ, ʩʫʜʷʯʠ ʟ ʜʠʥʘʤʽʢʠ ɺ-ʣʽʤʬʦʮʠʪʽʚ, 

ʥʘʚʧʘʢʠ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ (9,80Ñ0,29) ʧʨʠʛʥʽʯʫʻʪʴʩʷ, 

ʚ ʛʨʫʧʽ ʟʽ ʩʪʘʞʝʤ ʜʦ 10 ʨʦʢʽʚ ʥʘ 10,2 % (7,23Ñ0,88), ʧʨʠ ʧʨʦʬʝʩʽʡʥʦʤʫ 

ʢʦʥʪʘʢʪʽ ʟ ʰʢʽʜʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ ï ʥʘ 18,3 % (8,00Ñ0,75) 

(ʈ<0,05).  

ʊʘʙʣʠʮʷ 3.5  

ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʩʪʘʞʝʚʠʭ ʛʨʫʧ ʦʙʩʪʝʞʫʚʘʥʠʭ 

 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ 

ɿʜʦʨʦʚʽ ʧʨʘʮʶʶʯʽ (cʪʘʞ) 

ʜʦ 10 ʨʦʢʽʚ 
11-20 

ʨʦʢʽʚ 

21-30 

ʨʦʢʽʚ 

ʙʽʣʴʰʝ 30 

ʨʦʢʽʚ 

n 30 16 27 42 22 

CD3+, % 68,74Ñ0,79 75,70Ñ1,66* 73,01Ñ1,28* 71,93Ñ1,84 74,57Ñ2,03* 

CD4+, % 40,00Ñ3,00 40,53Ñ2,57 38,13Ñ1,43 37,42Ñ1,48 38,96Ñ2,06 

CD8+, % 38,30Ñ0,82 39,20Ñ2,07 39,93Ñ1,27 40,02Ñ1,60 40,61Ñ2,84 

CD16+, % 7,53Ñ0,58 13,73Ñ1,54* 13,65Ñ1,07* 13,70Ñ1,32* 15,29Ñ1,73* 

CD22+, %  9,80Ñ0,29 7,23Ñ0,88* 9,74Ñ0,78 8,96Ñ0,93 8,00Ñ0,75* 

ɯʈɯ 

(ʭʝʣʧ/ʩʫʧʨ) 
1,05Ñ0,01 1,01Ñ0,11 0,98Ñ0,04 0,96Ñ0,05 0,96Ñ0,08 

ʈɻʄʃ ʟ ʌɻɸ 0,46Ñ0,04 0,67Ñ0,06* 0,67Ñ0,04* 0,61Ñ0,03* 0,58Ñ0,08 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ (ʈ<0,05) 
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ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʜʫʢʮʽʷ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ CD16+ ʟʘʟʥʘʻ ʥʝʩʧʨʠʷʪʣʠʚʫ ʜʦʩʪʦʚʽʨʥʫ (ʈ<0,05) ʜʠʥʘʤʽʢʫ 

ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʩʪʘʞʫ ʜʦ 10 ʨʦʢʽʚ ʥʘ 82,3 % (13,73Ñ1,54) ʜʦ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʚʽʜʭʠʣʝʥʴ (ʥʘ 103,0 %) ʫ ʦʩʽʙ ʟʽ ʩʪʘʞʝʤ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ (15,29Ñ1,73) ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (7,53Ñ0,58). ʎʝ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ 

ʧʦ ʊ-ʩʠʩʪʝʤʽ ʫ ʧʨʘʮʶʶʯʠʭ ʚ ʮʽʣʦʤʫ ʱʝ ʥʝ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʘ ʢʦʤʧʣʝʢʩ ʚʠʷʚʣʝʥʠʭ ʟʨʫʰʝʥʴ ʩʚʽʜʯʠʪʴ ʥʝ ʧʨʦ ʩʣʘʙʢʽʩʪʴ, ʘ 

ʥʘʧʨʫʞʝʥʽʩʪʴ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʪʘʢʠʭ ʟʥʘʯʥʠʭ 

ʨʽʚʥʽʚ ʻʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ. 

ɯʥʬʦʨʤʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʻ 

ʟʜʘʪʥʽʩʪʴ ʚʠʨʦʙʣʷʪʠ ʧʝʚʥʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʫʙʩʪʨʘʪʠ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ 

ʪʘʢʠʭ ʨʝʯʦʚʠʥ ʻ ʬʘʢʪʦʨ ʛʘʣʴʤʫʚʘʥʥʷ ʤʽʛʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ, ʷʢʠʡ ʩʠʥʪʝʟʫʻʪʴʩʷ 

ʣʽʤʬʦʮʠʪʘʤʠ ʧʨʠ ʾʭ ʘʢʪʠʚʘʮʽʾ. ʁʦʛʦ ʦʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʪʨʠʤʢʫ 

ʣʝʡʢʦʮʠʪʽʚ ʫ ʚʦʛʥʠʱʽ ʟʘʧʘʣʝʥʥʷ. ʎʶ ʨʝʘʢʮʽʶ ʤʦʞʥʘ ʨʝʻʩʪʨʫʚʘʪʠ ʧʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʩʫʩʧʝʥʟʽʾ ʤʽʪʦʛʝʥʦʤ ï ʬʽʪʦʛʝʤʘʛʣʶʪʠʥʽʥʦʤ 

(ʌɻɸ), ʪʦʙʪʦ ʮʝ ʚʘʞʣʠʚʠʡ ʧʦʢʘʟʥʠʢ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʥʠʞʝʥʥʷ ʤʝʜʽʘʪʦʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʨʝʻʩʪʨʫʻʪʴʩʷ ʧʦ ʾʭ ʨʝʘʢʮʽʾ ʥʘ ʤʽʪʦʛʝʥ ï ʈɻʄʃ ʟ 

ʌɻɸ. ʉʪʫʧʽʥʴ ʡʦʛʦ ʟʥʠʞʝʥʥʷ ʟʥʘʯʥʦ ʚʠʨʘʞʝʥʦ ʫ ʧʨʘʮʶʶʯʠʭ ʚʩʽʭ ʛʨʫʧ, 

ʧʦʯʠʥʘʶʯʠ ʟʽ ʩʪʘʞʫ ʜʦ 10 ʨʦʢʽʚ (0,67Ñ0,06) ʥʘ 45,7 %. ʋ ʪʨʠʚʘʣʦ ʧʨʘʮʶʶʯʠʭ 

ʫ ʣʠʚʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ (21-30 ʽ ʙʽʣʴʰʝ ʨʦʢʽʚ) ʨʽʟʥʠʮʷ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʛʨʫʧʦʶ (0,46Ñ0,04) ʤʝʥʰ ʟʥʘʯʥʘ ï 26,1 %, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʢʦʤʧʝʥʩʘʪʦʨʥʫ ʩʢʣʘʜʦʚʫ ʽʤʫʥʽʪʝʪʫ ʫ ʟʜʦʨʦʚʠʭ ʨʦʙʽʪʥʠʢʽʚ ʟ ʪʨʠʚʘʣʠʤ ʩʪʘʞʝʤ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʘʜʘʧʪʘʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ ʜʦʩʠʪʴ ʩʠʣʴʥʽ ʽ ʜʦʟʚʦʣʷʶʪʴ ʢʦʤʧʝʥʩʫʚʘʪʠ ʚ ʧʝʚʥʽʡ ʤʽʨʽ ʟʥʠʞʝʥʥʷ 

ʤʝʜʽʘʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ, ʥʘ ʱʦ ʚʢʘʟʫʻ ʟʥʘʯʝʥʥʷ 

ɯʈɯ ʥʘ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ (1,05Ñ0,01) ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʞʫ.  

ʇʨʠʚʝʜʝʥʽ ʜʘʥʽ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʽʤʫʥʽʪʝʪʫ ʫ ʦʩʽʙ, ʫ ʷʢʠʭ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʨʫʰʝʥʴ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. 

ʂʦʤʧʝʥʩʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʧʦ-ʧʝʨʰʝ, ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 
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ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ CD3+, ʤʘʙʫʪʴ ʪʦʤʫ ʥʝ ʚʠʷʚʣʝʥʦ 

ʧʦʤʽʪʥʠʭ ʚʽʜʭʠʣʝʥʴ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʟʘ ʨʽʚʥʝʤ 

ʩʫʙʧʦʧʫʣʷʮʽʡ ʷʢ ʟ ʭʝʣʧʝʨʥʦʶ CD4+, ʪʘʢ ʽ ʩʫʧʨʝʩʦʨʥʦʶ CD8+ ʬʫʥʢʮʽʻʶ.       

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ ʥʝ ʧʦʚʠʥʥʽ 

ʥʝʩʧʨʠʷʪʣʠʚʦ ʧʦʟʥʘʯʠʪʠʩʷ ʥʘ ʛʫʤʦʨʘʣʴʥʽʡ ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ ʽ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʘʫʪʦʽʤʫʥʥʠʭ ʧʨʦʮʝʩʽʚ.  

ɼʣʷ ʪʦʛʦ ʱʦʙ, ʟôʷʩʫʚʘʪʠ ʥʘʩʢʽʣʴʢʠ ʚʠʷʚʣʝʥʽ ʪʝʥʜʝʥʮʽʾ ʽʤʫʥʦʣʦʛʽʯʥʠʭ 

ʟʨʫʰʝʥʴ ʤʦʞʫʪʴ ʤʘʪʠ ʥʝʩʧʨʠʷʪʣʠʚʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʧʨʘʮʶʶʯʠʭ, 

ʧʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʦʩʽʙ ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ [90].  

ɼʠʥʘʤʽʢʘ ʥʘʟʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʛʨʫʧʘʭ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʪʘ 

ʧʨʘʮʶʶʯʠʭ ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʊʘʙʣ. 3.6. 

ʊʘʙʣʠʮʷ 3.6  

ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ,  

ʧʨʘʮʶʶʯʠʭ ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ 

 

ʇʦʢʘʟʥʠʢʠ 
ɿʜʦʨʦʚʽ 

ʧʨʘʮʶʶʯʽ 

ʇʨʘʮʶʶʯʽ ʟ 

ɹʊɿɺ 

ʇʨʘʮʶʶʯʽ ʟ 

ɸʊɿɺ 

n 107 101 41 

CD3+, % 73,80Ñ0,65 64,53Ñ1,72* 62,68Ñ2,58* 

CD4+, % 38,80Ñ1,37 31,13Ñ1,2* 38,10Ñ2,59 

CD8+, % 39,00Ñ1,10 25,56Ñ1,34* 38,44Ñ2,29 

CD16+, % 14,10Ñ0,94 12,30Ñ1,24 16,65Ñ1,84 

CD22+, %  8,50Ñ0,61 11,10Ñ0,63* 11,50Ñ0,91* 

ɯʈɯ (ʭʝʣʧ/ʩʫʧʨ) 0,98Ñ0,01 0,84 Ñ 0,04* 1,04Ñ0,06 

ʈɻʄʃ ʟ ʌɻɸ 0,63Ñ0,02 0,54Ñ0,04* 0,60Ñ0,03 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ (ʈ<0,05)  
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ʗʢ ʚʠʜʥʦ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʘʥʠʭ, ʩʧʝʢʪʨ ʟʨʫʰʝʥʴ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʫ 

ʭʚʦʨʠʭ ʜʦʩʠʪʴ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʘʢʦʛʦ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ. 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʽʰʝ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʭʠʣʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ ʛʨʫʧʽ ʫ ʦʩʽʙ ʟ 

ɹʊɿɺ.  

ʇʨʠʚʝʜʝʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʦʩʽʙ ʮʽʻʾ ʛʨʫʧʠ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʚʽʜʭʠʣʝʥʴ 

ʊ-ʣʘʥʢʠ ʙʫʣʘ ʦʜʥʦʩʧʨʷʤʦʚʘʥʦʾ ʷʢ ʚ ʮʽʣʦʤʫ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ CD3+ (64,53Ñ1,72) ʥʘ 12,6 %, ʪʘʢ ʚ ʩʫʙʧʦʧʫʣʷʮʽʾ 

ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ CD4+ (31,13Ñ1,2) ï ʥʘ 18,5 %, ʽ, 

ʙʽʣʴʰ ʚʠʨʘʞʝʥʦ, CD8+ (25,56Ñ1,34) ï ʥʘ 35,9 %. ɺʽʜʧʦʚʽʜʥʦ, ʫ ʦʩʽʙ ʟ ɹʊɿɺ 

ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʚʘʚʩʷ ʽ ʢʦʝʬʽʮʽʻʥʪ ɯʈɯ ʜʦ (0,84Ñ0,04) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ 

ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ (0,98Ñ0,01), ʱʦ ʚʢʘʟʫʻ ʥʘ ʦʟʥʘʢʠ ʽʤʫʥʦʜʝʬʽʮʠʪʥʦʛʦ 

ʩʪʘʥʫ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʽ.  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ ʦʩʽʙ ʟ ɹʊɿɺ, ʪʦʙʪʦ ʈɻʄʃ ʟ ʌɻɸ (0,54Ñ0,04), ʪʦ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ 

ʘʢʪʠʚʥʦʩʪʽ (ʥʘ 15,2 %), ʤʦʞʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʦʤʧʝʥʩʘʪʦʨʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʢʽʣʴʢʽʩʥʫ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʜʥʠʤ ʟ ʚʽʜʤʽʥʥʠʭ ʨʠʩ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʛʨʫʧ ʟ ɹʊɿɺ ʪʘ 

ɸʊɿɺ ʚʽʜ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʻ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʫ ʦʩʽʙ ʟʽ ʟʤʽʥʘʤʠ 

ʚʝʥʪʠʣʷʮʽʾ ʨʽʚʥʷ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ʎʝ, ʦʯʝʚʠʜʥʦ, ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ 

ʥʘʷʚʥʦʩʪʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʚ ʣʝʛʝʥʷʭ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʚʠʷʚʣʝʥʥʷ 

ʧʦʧʫʣʷʮʽʾ ʟʘʛʘʣʴʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʥʘ ʮʠʭ ʢʣʽʪʠʥʘʭ CD2 

ʨʝʮʝʧʪʦʨʽʚ, ʷʢʽ ʻ ʤʦʣʝʢʫʣʘʤʠ ʘʜʛʝʟʽʾ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʥʘʷʚʥʽʩʪʴ ʟʥʠʞʝʥʥʷ 

ʧʝʚʥʦʶ ʤʽʨʦʶ ʘʜʛʝʟʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʤʬʦʮʠʪʽʚ ʫ ʦʩʽʙ ʟ ʟʤʽʥʘʤʠ 

ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ.  

ɼʨʫʛʦʶ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʟʘʛʘʣʴʥʦʶ ʜʣʷ ʦʙʦʭ ʛʨʫʧ ʭʚʦʨʠʭ, ʻ ʪʝ, 

ʱʦ ʫ ʥʠʭ ʨʝʻʩʪʨʫʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʫʙʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ 

ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʉD22 (ʘʢʪʠʚʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ). ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʮʠʬʨʠ ʪʘʢʦʞ ʜʫʞʝ ʙʣʠʟʴʢʽ ʽ, ʚʦʯʝʚʠʜ,ɹ ʩʚʽʜʯʘʪʴ ʧʨʦ ʭʘʨʘʢʪʝʨʥʽ 

ʦʟʥʘʢʠ, ʷʢʽ ʩʫʧʫʪʥʽ ʟʤʽʥʘʤ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ.  
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ʋ ʪʦʡ ʞʝ ʯʘʩ, ʙʽʣʴʰ ʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʽ ʦʩʽʙ ʟ ɹʊɿɺ, ʟʦʢʨʝʤʘ ʜʠʩʙʘʣʘʥʩ ʭʝʣʧʝʨʽʚ ʽ 

ʩʫʧʨʝʩʦʨʽʚ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʥʘʧʨʫʞʝʥʽʩʪʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʨʫʰʝʥʴ ʊ-ʩʠʩʪʝʤʠ 

ʽʤʫʥʽʪʝʪʫ ʫ ʙʽʢ ʽʤʫʥʦʜʝʬʽʮʠʪʥʦʛʦ ʩʪʘʥʫ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʚʠʷʚʣʝʥʠʡ 

ʩʧʝʢʪʨ ʟʨʫʰʝʥʴ ʫ ʢʣʽʪʠʥʥʽʡ ʣʘʥʮʽ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʭʚʦʨʠʭ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ, 

ʥʘ ʧʦʩʣʘʙʣʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʘʫʪʦʽʤʫʥʥʠʭ 

ʧʨʦʮʝʩʽʚ ï ʦʜʥʠʭ ʟ ʦʩʥʦʚʥʠʭ ʣʘʥʦʢ ʧʘʪʦʛʝʥʝʟʫ ʧʠʣʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ [87]. 

 

3. 1. 2. 2 ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ ʦʩʽʙ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʜʽʾ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ 

 

ɼʠʥʘʤʽʢʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʽ ʩʪʫʧʽʥʴ ʚʠʨʘʟʥʦʩʪʽ ʟʨʫʰʝʥʴ ʫ ʟʤʽʩʪʽ 

ʩʫʙʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ CD22 (ʘʢʪʠʚʦʚʘʥʠʭ       

ɺ-ʣʽʤʬʦʮʠʪʽʚ) ï ʦʩʥʦʚʥʠʭ ʧʨʦʜʫʮʝʥʪʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʚ̔, ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʴ, 

ʷʢ ʚʢʘʟʫʚʘʣʦʩʷ ʚʠʱʝ, ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʶ ʧʦ ʩʪʘʞʝʚʠʤ ʛʨʫʧʘʤ ʽ ʩʪʽʡʢʠʤ 

ʧʽʜʚʠʱʝʥʥʷʤ ʫ ʦʩʽʙ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʪʦʤʫ 

ʩʪʘʥʦʚʠʣʦ ʽʥʪʝʨʝʩ ʜʝʪʘʣʴʥʽʰʝ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ ʦʙʩʪʝʞʫʚʘʥʠʭ.  

ʈʽʚʝʥʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ (IgA, Igʄ, IgG) ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʪʝʨʤʽʥʫ ʧʨʘʮʽ ʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʦʶ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ (ʊʘʙʣ. 3.7) [90]. 

ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʚ ʜʠʥʘʤʽʮʽ ʚʤʽʩʪʫ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʫ ʚʩʽʭ ʩʪʘʞʝʚʠʭ ʛʨʫʧʘʭ ï ʟʥʠʞʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʬʨʘʤʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʦ ʪʘʢʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʧʦ 

IgM (ʢʦʥʪʨʦʣʴʥʽ ʟʥʘʯʝʥʥʷ ï 1,16Ñ0,04), ʨʽʚʝʥʴ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦʩʪʦʚʽʨʥʦ 

ʟʥʠʞʝʥʠʡ ʫ ʚʩʽʭ ʦʙʩʪʝʞʝʥʠʭ ʛʨʫʧʘʭ: ʧʨʠ ʩʪʘʞʽ ʜʦ 10 ʨʦʢʽʚ ʥʘ 27,5 % 
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(0,84Ñ0,07), 11-20 ʨʦʢʽʚ ï ʥʘ 24,1 % (0,88Ñ0,03), 21-30 ʨʦʢʽʚ ï ʥʘ 25,0 % 

(0,87Ñ0,03), ʙʽʣʴʰʝ 30 ʨʦʢʽʚ ï ʥʘ 25,8 %. (0,86Ñ0,03).  

ɿ ʫʩʽʭ ʩʪʘʞʝʚʠʭ ʛʨʫʧ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʚʥʷ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʚʠʜʽʣʷʻʪʴʩʷ 

ʛʨʫʧʘ ʦʩʽʙ ʟʽ ʩʪʘʞʝʤ ʜʦ 10 ʨʦʢʽʚ, ʢʨʽʤ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ IgM, ʷʢ 

ʚʢʘʟʫʚʘʣʦʩʷ ʚʠʱʝ, ʚ ʮʽʡ ʛʨʫʧʽ ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʽ ʧʦ ʽʥʰʠʤ 

ʢʣʘʩʘʤ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ɸ ʩʘʤʝ, ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ IgA ʥʘ 10,2 % 

(1,93Ñ0,09) ʧʨʠ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʥʷʭ ï (2,15Ñ0,06). ʊʘʢʘ ʞ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʟʙʝʨʽʛʘʣʘʩʷ ʽ ʟʘ ʟʤʽʩʪʦʤ IgG (ʢʦʥʪʨʦʣʴʥʽ ʟʥʘʯʝʥʥʷ ï (10,64Ñ0,31)), ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʝʻʩʪʨʫʚʘʣʘʩʷ ʚ ʩʪʘʞʝʚʠʭ ʛʨʫʧʘʭ ʜʦ 10 ʨʦʢʽʚ ʽ                

11-20 ʨʦʢʽʚ, ʟʨʫʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʣʠ 23,3 % (9,22Ñ0,50) ʽ 10,5 % 

(9,53Ñ0,30).  

ʊʘʙʣʠʮʷ 3.7 

ɺʤʽʩʪ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʨʽʚʝʥʴ ʂGI ʫ ʦʙʩʪʝʞʫʚʘʥʠʭ  

 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ 

ɿʜʦʨʦʚʽ ʧʨʘʮʶʶʯʽ (cʪʘʞ) 

ʜʦ 10 ʨʦʢʽʚ 11-20 ʨʦʢʽʚ 21-30 ʨʦʢʽʚ 
ʙʽʣʴʰʝ 30 

ʨʦʢʽʚ 

n 30 16 27 42 22 

IgA 2,15Ñ0,06 1,93Ñ0,09* 2,02Ñ0,06 2,14Ñ0,09 2,15Ñ0,08 

IgM 1,16Ñ0,04 0,84Ñ0,07* 0,88Ñ0,03* 0,87Ñ0,03* 0,86Ñ0,04* 

IgG 10,64Ñ0,31 9,22Ñ0,50* 9,53Ñ0,30* 10,35Ñ0,40 10,65Ñ0,49 

KGI 20,79Ñ0,89 22,43Ñ2,36 22,74Ñ1,14 26,02Ñ1,61* 26,85Ñ1,64* 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ 

(ʈ<0,05) 
 

ɿʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʤʽʞ ʢʣʘʩʘʤʠ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʞʫ 

ʥʘʦʯʥʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʧʦʢʘʟʥʠʢʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʢʨʝʤʠʭ 

ʢʣʘʩʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ï ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ (KGI).  
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ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʟʙʽʣʴʰʝʥʥʷ ʩʪʘʞʫ ʨʦʙʦʪʠ ʚ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʭʠʣʝʥʥʷ KGI ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʥʘʯʝʥʴ (20,79Ñ0,89), ʷʢʽ ʫ ʦʩʽʙ ʟʽ ʩʪʘʞʝʤ ʧʦʥʘʜ 20 ʨʦʢʽʚ ʜʦʩʷʛʘʶʪʴ 

ʜʦʩʪʦʚʽʨʥʠʭ ʟʥʘʯʝʥʴ: ʧʨʠ ʩʪʘʞʽ 21-30 ʨʦʢʽʚ ʚʽʜʭʠʣʝʥʥʷ ʩʢʣʘʣʠ                                                     

25,2 % (26,02 Ñ1,61), ʘ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ ï 29,1 % (26,85Ñ1,64). 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʨʠ ʥʝʪʨʠʚʘʣʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʰʢʽʜʣʠʚʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ɺ-ʩʠʩʪʝʤʘ ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦ ʟʘʧʦʙʽʛʘʻ ʨʦʟʚʠʪʢʫ 

ʘʫʪʦʽʤʫʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʘʚʧʘʢʠ, ʪʨʠʚʘʣʠʡ ʢʦʥʪʘʢʪ ʟ ʰʢʽʜʣʠʚʠʤ ʚʠʨʦʙʥʠʯʠʤ 

ʬʘʢʪʦʨʦʤ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ɺ-ʩʠʩʪʝʤʠ ʥʘ ʱʦ ʚʢʘʟʫʻ 

ʚʝʣʠʯʠʥʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ KGI.  

ɹʽʣʴʰ ʯʽʪʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ ʷʢʠʡ ʟ ʢʣʘʩʽʚ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʯʫʪʣʠʚʠʡ ʜʦ 

ʜʽʶʯʦʛʦ ʬʘʢʪʦʨʫ ʤʦʞʝ ʜʘʪʠ ʟʽʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʪʘ ʦʩʽʙ ʟ 

ɹʊɿɺ ʽ ɸʊɿɺ (ʊʘʙʣ. 3.8).  

ʊʘʙʣʠʮʷ 3.8 

ɺʤʽʩʪ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʨʽʚʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʂGI 

ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʪʘ ʦʩʽʙ ʟ ɹʊɿɺ ʽ ɸʊɿɺ 

 

ʇʦʢʘʟʥʠʢʠ 
ɿʜʦʨʦʚʽ 

ʧʨʘʮʶʶʯʽ  

ʇʨʘʮʶʶʯʽ ʟ 

ɹʊɿɺ 

ʇʨʘʮʶʶʯʽ ʟ 

ɸʊɿɺ 

n 107 101 41 

IgA, ʛ/ʣ 2,06Ñ0,04 2,18Ñ0,06* 2,31Ñ0,11 

IgM, ʛ/ʣ 0,86Ñ0,03 1,36Ñ0,03* 0,95Ñ0,08 

IgG, ʛ/ʣ 9,94Ñ0,23 9,61Ñ0,20 10,20Ñ0,36 

KGI 24,51Ñ0,84 15,65Ñ0,57* 24,36Ñ1,85 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ (ʈ<0,05) 

 

ʗʢ ʚʠʜʥʦ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʪʘʙʣʠʮʽ ʜʘʥʠʭ, ʚ ʦʙʦʭ ʛʨʫʧʘʭ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʦʜʥʦʩʧʨʷʤʦʚʘʥʽ ʟʤʽʥʠ ʱʦʜʦ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ: 
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ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ Igɸ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ IgM ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʽʚʥʷ IgG. ʇʨʠ 

ʮʴʦʤʫ ʜʦʩʪʦʚʽʨʥʽ ʟʨʫʰʝʥʥʷ ʧʦ ʨʽʚʥʶ Igɸ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʫ ʦʩʽʙ ʟ ɸʊɿɺ ʥʘ      

12,1 % (2,31Ñ0,11), ʘ ʫ ʦʩʽʙ ʟ ɹʊɿɺ ʟʥʘʯʥʦ, ʥʘ 58,1 % ʟʙʽʣʴʰʠʚʩʷ ʚʤʽʩʪ IgM 

(1,36Ñ0,03). 

ʇʦʢʘʟʥʠʢʦʤ ʟʥʘʯʥʦʛʦ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʧʦ ʢʣʘʩʘʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʻ 

ʨʽʚʝʥʴ ʂGI, ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʘʥʠʭ ʚʠʜʥʦ, ʱʦ ʫ ʦʩʽʙ ʙʨʦʥʭʽʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ 

ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʢʠʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʝʥʠʡ (15,65Ñ0,57) ʥʘ 29,7 %. 

ʇʨʦ ʧʝʚʥʝ ʥʘʧʨʫʞʝʥʥʷ ʛʫʤʦʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʽʤʫʥʽʪʝʪʫ ʦʙʩʪʝʞʝʥʠʭ ʟ 

ʟʤʽʥʘʤʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʩʚʽʜʯʠʪʴ ʪʘʢʦʞ ʜʠʥʘʤʽʢʘ ʚʤʽʩʪʫ ɸʊ ʜʦ ɼʅʂ 

ʥʘʪʠʚʥʦʾ (ɼʅʂʥ), ʜʝʥʘʪʫʨʦʚʘʥʦʾ (ɼʅʂʜ) ʽ ʬʦʨʤʘʣʽʥʽʟʦʚʘʥʦʾ (ɼʅʂʬ) ʪʘ 

ʢʦʣʘʛʝʥʫ, ʜʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣ. 3.9).  

ʊʘʙʣʠʮʷ 3.9 

ɺʤʽʩʪ ɸʊ ʜʦ ɼʅʂ, ɸʊ ʜʦ ʢʦʣʘʛʝʥʫ ʪʘ ʎɯʂ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʦʙʩʪʝʞʝʥʠʭ 

 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ 

ɿʜʦʨʦʚʽ ʧʨʘʮʶʶʯʽ (ʩʪʘʞ) 

ʜʦ 10 

ʨʦʢʽʚ 

11-20 

ʨʦʢʽʚ 
21-30 ʨʦʢʽʚ 

ʙʽʣʴʰʝ 30 

ʨʦʢʽʚ 

n 30 16 27 42 22 

ɸʊ ʢ ɼʅʂʥ 

(ʽʥʜʝʢʩ 

ʨʝʘʢʪʠʚʥʦʩʪʽ) 

1,55Ñ0,10 1,59Ñ0,10 1,74Ñ0,13 1,75Ñ0,19 1,78Ñ0,25 

ɸʊ ʢ ɼʅʂʜ 

(ʽʥʜʝʢʩ 

ʨʝʘʢʪʠʚʥʦʩʪʽ) 

1,49Ñ0,08 1,69Ñ0,16 1,97Ñ0,17* 2,14Ñ0,22* 2,15Ñ0,20* 

ɸʊ ʢ ɼʅʂʬ 

(ʽʥʜʝʢʩ 

ʨʝʘʢʪʠʚʥʦʩʪʽ) 

1,40Ñ0,08 1,42Ñ0,12 1,86Ñ0,16* 1,92Ñ0,23* 1,94Ñ0,20* 

ɸʊ ʢ ʢʦʣʘʛʝʥʫ 

(ʽʥʜʝʢʩ 

ʨʝʘʢʪʠʚʥʦʩʪʽ) 

1,43Ñ0,08 1,91Ñ0,20* 2,11Ñ0,09* 2,31Ñ0,20* 2,44Ñ0,26* 

ʎɯʂ, ʫ.ʦ. 73,2Ñ2,7 72,4Ñ4,5 67,9Ñ5,9 67,3Ñ4,3 71,9Ñ14,4 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ 

(ʈ<0,05) 
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ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʚ ʛʨʫʧʽ ʦʩʽʙ ʟʽ ʩʪʘʞʝʤ ʜʦ 10 ʨʦʢʽʚ ʧʦʢʘʟʥʠʢʠ 

ʙʣʠʟʴʢʽ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʮʠʬʨ: ɼʅʂʥ ï (1,55Ñ0,10), ɼʅʂʜ ï (1,49Ñ0,08), 

ɼʅʂʬ ï (1,40Ñ0,08), ʦʜʥʘʢ, ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʣʠʰʝ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ɸʊ, 

ʷʢʘ ʧʦʩʪʫʧʦʚʦ ʧʦʩʠʣʶʻʪʴʩʷ ʚ ʛʨʫʧʘʭ ʟ ʚʝʣʠʢʠʤ ʩʪʘʞʝʤ, ʷʢ ʧʦ ɸʊ ʜʦ 

ʜʝʥʘʪʫʨʦʚʘʥʦʾ ʪʘʢ ʽ ʧʦ ʬʦʨʤʘʣʽʥʽʟʦʚʘʥʦʾ ɼʅʂ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʙʽʣʴʰ ʪʨʠʚʘʣʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʰʢʽʜʣʠʚʠʤ ʬʘʢʪʦʨʦʤ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ɸʊ ʜʦ ɼʅʂ ʚ ʩʠʨʦʚʘʪʮʽ ʦʙʩʪʝʞʫʚʘʥʠʭ ʽ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʩʷʛʘʣʠ ʜʦʩʪʦʚʽʨʥʠʭ ʟʥʘʯʝʥʴ. ʊʘʢ, 

ʨʽʚʝʥʴ ɸʊ ʜʦ ɼʅʂʜ ʚ ʛʨʫʧʽ ʟʽ ʩʪʘʞʝʤ 11-20 ʨʦʢʽʚ ʩʢʣʘʚ (1,97Ñ0,17), ʱʦ ʚʠʱʝ 

ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʥʘ 32,2 %, ʚ ʛʨʫʧʽ 21-30 ʨʦʢʽʚ (2,14Ñ0,22) ï ʥʘ 43,6 % ʽ ʚ ʛʨʫʧʽ 

ʙʽʣʴʰʝ 30 ʨʦʢʽʚ (2,15Ñ0,20) ï ʥʘ 44,3 %. 

ɸʥʘʣʦʛʽʯʥʘ ʜʠʥʘʤʽʢʘ ʬʽʢʩʫʚʘʣʘʩʷ ʽ ʟʘ ʨʽʚʥʝʤ ɸʊ ʜʦ ɼʅʂʬ, ʜʝ ʫ ʦʩʽʙ ʟʽ 

ʩʪʘʞʝʤ 11-20 ʨʦʢʽʚ (1,86Ñ0,16) ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʢʦʥʪʨʦʣʶ ʩʢʣʘʣʦ 32,9 %,            

21-30 ʨʦʢʽʚ (1,92Ñ0,23) ï 37,1 %, ʙʽʣʴʰʝ 30 ʨʦʢʽʚ (1,94Ñ0,20) ï 38,6 %. 

ɺʤʽʩʪ ʫ ʟʜʦʨʦʚʠʭ ʦʙʩʪʝʞʫʚʘʥʠʭ ɸʊ ʜʦ ʢʦʣʘʛʝʥʫ, ʷʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, 

ʪʘʢʦʞ ʟʙʽʣʴʰʫʚʘʚʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʧʨʠʯʦʤʫ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʟʨʫʰʝʥʥʷ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʽ ʜʦʩʪʦʚʽʨʥʽ, ʘ ʚʽʜʤʽʥʥʦʩʪʽ ʬʽʢʩʫʚʘʣʠʩʷ ʚʞʝ ʫ 

ʦʩʽʙ ʟʽ ʩʪʘʞʝʤ ʜʦ 10 ʨʦʢʽʚ (1,91Ñ0,20) ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʶ ʩʢʣʘʣʦ 33,6 %, ʚ ʛʨʫʧʽ ʟʽ ʩʪʘʞʝʤ 11-20 ʨʦʢʽʚ ï 47,6 % (2,11Ñ0,09), 

21-30 ʨʦʢʽʚ ï 61,5 % (2,31Ñ0,20), ʚ ʛʨʫʧʽ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ ï 70,6 % (2,44Ñ0,26).  

ʅʘ ʮʴʦʤʫ ʪʣʽ ʢʽʣʴʢʽʩʪʴ ʎɯʂ ʫ ʚʩʽʭ ʩʪʘʞʝʚʠʭ ʛʨʫʧʘʭ ʟʙʝʨʽʛʘʣʦʩʷ ʥʘ ʨʽʚʥʽ 

ʢʦʥʪʨʦʣʶ (73,2Ñ2,7), ʮʝ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʦʩʣʘʙʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʝʣʽʤʽʥʘʮʽʾ 

ʘʥʪʠʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ ʦʨʛʘʥʽʟʤʫ ʽ ʟʘʛʨʦʞʫ̒  

ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʪʨʠʚʘʣʦʶ ʮʠʨʢʫʣʷʮʽʻʶ ʚ ʢʨʦʚʽ 

ʯʫʞʦʨʽʜʥʠʭ ʨʝʯʦʚʠʥ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʦʧʠʩʘʥʽ ʚʠʱʝ ʧʦʢʘʟʥʠʢʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ, ʤʘʻ ʽʥʪʝʨʝʩ ʧʦʨʽʚʥʷʪʠ ʾʭ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʦʩʽʙ ʟ ɹʊɿɺ ʽ ɸʊɿɺ, ʮʽ 

ʜʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣ. 3.10). 
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ɿ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʨʫʰʝʥʴ ʚ ʨʽʚʥʽ ɸʊ ʜʦ ɼʅʂ (ɼʅʂʥ, 

ɼʅʂʜ, ɼʅʂʬ), ʷʢ ʽ ɸʊ ʜʦ ʢʦʣʘʛʝʥʫ, ʟʘʣʝʞʘʣʘ ʚʽʜ ʩʧʝʮʠʬʽʢʠ ʧʘʪʦʣʦʛʽʾ 

ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. ʊʘʢ, ʫ ʦʩʽʙ ʟ ɹʊɿɺ ʨʽʚʝʥʴ ɸʊ ʜʦ ɼʅʂ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʟʥʠʞʫʚʘʚʩʷ, ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʭʠʣʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʦ ɸʊ ʜʦ ɼʅʂʜ (1,67Ñ0,11) ʥʘ 16,1 % ʽ ʧʦ ɸʊ ʜʦ ɼʅʂʬ 

(1,57Ñ0,08) ʥʘ 11,8 %. ʋ ʦʩʽʙ ʟ ɸʊɿɺ, ʥʘʚʧʘʢʠ, ʢʽʣʴʢʽʩʪʴ ɸʊ ʜʦ ɼʅʂ 

ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʚʘʣʘʩʷ: ʜʣʷ ɼʅʂʜ (2,46Ñ0,21) ʥʘ 23,6 % ʽ ʥʘ 37,1 % ʚ ʨʘʟʽ 

ɼʅʂʬ (2,44Ñ0,30). 

ɼʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʢʽʣʴʢʦʩʪʽ ɸʊ ʜʦ ʢʦʣʘʛʝʥʫ ʤʽʞ ʛʨʫʧʦʶ 

ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʽ ʧʨʘʮʶʶʯʠʭ ʟ̔ ʟʤʽʥʘʤʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʚʠʷʚʣʝʥʦ ʥʝ 

ʙʫʣʦ. 

ʊʘʙʣʠʮʷ 3.10 

ɺʤʽʩʪ ɸʊ ʜʦ ɼʅʂ ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʪʘ ʧʨʘʮʶʶʯʠʭ ʟ ɹʊɿɺ ʽ ɸʊɿɺ 

 

ʇʦʢʘʟʥʠʢʠ 
ɿʜʦʨʦʚʽ  

ʧʨʘʮʶʶʯʽ  

ʇʨʘʮʶʶʯʽ  

ʟ ɹʊɿɺ 

ʇʨʘʮʶʶʯʽ  

ʟ ɸʊɿɺ 

n 107 101 41 

ɸʊ ʢ ɼʅʂʥ 

(ʽʥʜʝʢʩ 

ʨʝʘʢʪʠʚʥʦʩʪʽ) 

1,72Ñ0,10 1,60Ñ0,12 1,98Ñ0,31 

ɸʊ ʢ ɼʅʂʜ 

(ʽʥʜʝʢʩ 

ʨʝʘʢʪʠʚʥʦʩʪʽ) 

1,99Ñ0,07 1,67Ñ0,11* 2,46Ñ0,21* 

ɸʊ ʢ ɼʅʂʬ 

(ʽʥʜʝʢʩ 

ʨʝʘʢʪʠʚʥʦʩʪʽ) 

1,78Ñ0,06 1,57Ñ0,08* 2,44Ñ0,30* 

ɸʊ ʢ ʢʦʣʘʛʝʥʫ 

(ʽʥʜʝʢʩ 

ʨʝʘʢʪʠʚʥʦʩʪʽ) 

2,10Ñ0,08 1,74Ñ0,20  1,98Ñ0,25 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ (ʈ<0,05) 

 

ʈʽʟʥʦʩʧʨʷʤʦʚʘʥʽ ʟʨʫʰʝʥʥʷ ʚ ʨʽʚʥʽ ɸʊ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʜʦʩʪʦʚʽʨʥʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʎɯʂ ʚ ʩʠʨʦʚʘʪʮʽ ʦʙʩʪʝʞʫʚʘʥʠʭ ʷʢ ʧʨʠ ʦʙʨʦʥʭʽʘʣʴʥʦʤʫ, ʪʘʢ ʽ 
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ʘʣʴʚʝʦʣʷʨʥʦʤʫ ʪʠʧʘʭ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (ʈʠʩ.3.7). ʆʪʨʠʤʘʥʽ ʜʘʥʽ 

ʩʚʽʜʯʘʪʴ, ʱʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʚʽʜʭʠʣʝʥʥʷ ʟ ʙʦʢʫ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʦʩʽʙ ʟ ɸʊɿɺ, ʜʝ ʟʨʦʩʪʘʥʥʷ ʩʢʣʘʣʦ 42,0 % (99,29Ñ12,39).               

ʋ ʦʩʽʙ ʟ ɹʊɿɺ ʚʽʜʭʠʣʝʥʥʷ ʚ ʢʽʣʴʢʦʩʪʽ ʎɯʂ ʚʽʜ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ 

ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʥʘ ʨʽʚʥʽ (88,81Ñ7,79), ʱʦ ʥʘ 27,1 %, ʧʝʨʝʚʠʱʫʚʘʣʦ ʛʨʫʧʫ 

ʧʦʨʽʚʥʷʥʥʷ. 

 

 

ʈʠʩ. 3.7 ɺʤʽʩʪ ʎɯʂ ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʪʘ ʧʨʘʮʶʶʯʠʭ ʟ ɹʊɿɺ ʪʘ 

ɸʊɿɺ 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ (ʈ<0,05) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʦʩʽʙ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʧʠʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʪʘʢ ʽ ʫ 

ʪʠʭ, ʱʦ ʤʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʨʽʟʥʦʛʦ ʪʠʧʫ, ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ 

ʧʝʚʥʽ ʪʝʥʜʝʥʮʽʾ. ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʜʘʥʠʭ, ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʚʘʨʮʝʚʦʛʦ ʧʠʣʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ 

ʎɯʂ, ʧʨʠʯʦʤʫ, ʷʢʱʦ ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʣʠʟʴʢʠʡ ʜʦ 

ʢʦʥʪʨʦʣʶ, ʪʦ ʫ ʦʩʽʙ ʟ ʧʠʣʦʚʦʾ ʧʘʪʦʣʦʛʽʻʶ ʨʽʚʝʥʴ ʎɯʂ ʚʠʨʘʞʝʥʦ ʽ ʜʦʩʪʦʚʽʨʥʦ 

ʟʨʦʩʪʘʻ. ʊʘʢʘ ʜʠʥʘʤʽʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷʤ ʚʠʨʦʙʣʝʥʥʷ 

* 
* 

    ʟʜʦʨʦʚʽ          ʧʨʘʮʶʶʯʽ ʟ             ʧʨʘʮʶʶʯʽ ʟ 

  ʧʨʘʮʶʶʯʽ           ɹʊɿɺ                         ɸʊɿɺ 
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ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ, ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ IgM, ʱʦ ʧʦʩʠʣʶʻʪʴʩʷ 

ʟʘʛʘʣʴʥʠʤ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷʤ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ KGI. ʂʨʽʤ ʪʦʛʦ, ʚ ʢʨʦʚʽ ʟʜʦʨʦʚʠʭ ʪʨʠʚʘʣʦ ʧʨʘʮʶʶʯʠʭ ʚ ʫʤʦʚʘʭ 

ʚʠʩʦʢʦ ʾ ʢʦʥʮʝʥʪʨʘʮʽ ʾ ʧʠʣʫ ʪʘ ʦʩʽʙ ʟ ɸʊɿɺ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ɸʊ ʜʦ ɼʅʂ. 

ʇʦʜʽʙʥʽ ʟʤʽʥʠ ʚ ʛʫʤʦʨʘʣʴʥʽʡ ʣʘʥʮʽ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʛʘʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚʧʣʠʚʫ 

ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ ʧʠʣʫ ʥʘ ʦʨʛʘʥʽʟʤ ʽ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʘʫʪʦʽʤʫʥʥʠʭ 

ʧʨʦʮʝʩʽʚ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ɺ-ʩʠʩʪʝʤʫ ʦʨʛʘʥʽʟʤʫ ʥʘʡʙʽʣʴʰ 

ʚʨʘʟʣʠʚʦʶ ʣʘʥʢʦʶ ʫ ʧʨʘʮʶʶʯʠʭ ʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ, ʱʦ ʚʽʜʦʙʨʘʞʫʻ ʦʜʥʫ ʟ 

ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ï ʾʾ ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʪʘ ʩʧʨʠʷʻ 

ʧʝʨʝʭʦʜʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʩʪʘʥʫ.  

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʘʪʠ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʙʣʝʤʠ 

ʟôʷʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʧʠʣʫ ʥʘ ʦʨʛʘʥʽʟʤ, ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʧʠʣʦʚʦʾ ʧʘʪʦʣʦʛʽʾ ʣʝʛʝʥʴ ʽ ʚʠʷʚʣʝʥʥʷ ʛʨʫʧ ʨʠʟʠʢʫ, ʚ ʮʽʣʦʤʫ ʩʧʨʠʷʶʯʠ 

ʧʨʦʬʽʣʘʢʪʠʮʽ ʮʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

 

3. 2 ʉʪʘʥ ʧʦʢʘʟʥʠʢʽʚ ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ ʫ ʦʩʽʙ, 

ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʜʽʾ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ 

 

ʗʢ ʚʽʜʦʤʦ, ʽʤʫʥʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʜʘʥʽ ʚʠʟʥʘʯʘʶʪʴ ʛʦʣʦʚʥʽ ʩʢʣʘʜʦʚʽ 

ʛʦʤʝʦʩʪʘʟʫ ʢʨʦʚʽ, ʪʦʤʫ, ʥʘʨʷʜʫ ʟ ʚʠʚʯʝʥʥʷʤ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ 

ʦʨʛʘʥʽʟʤʫ ʧʨʘʮʶʶʯʠʭ ʚ ʫʤʦʚʘʭ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʙʫʣʦ ʜʦʮʽʣʴʥʠʤ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʩʠʩʪʝʤ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ 

(ʇʆʃ) ʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ (ɸʆɿ), ʷʢ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʣʘʥʢʠ 

ʛʦʤʝʦʩʪʘʟʫ, ʦʩʢʽʣʴʢʠ ʾʭʥʽʡ ʜʠʩʙʘʣʘʥʩ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʧʦʨʫʰʝʥʴ ʤʝʪʘʙʦʣʽʟʤʫ 

ʚ ʮʽʣʦʤʫ, ʽ ʷʢʠʡ, ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ, ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʩʪʘʥʽ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ. 

ʂʨʽʤ ʪʦʛʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ʤʝʪʘʙʦʣʽʟʤʫ ʧʨʠ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ ʩʠʩʪʝʤʘ 

ʇʆʃ-ɸʆɿ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʨʘʥʥʽʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ˇʝʥʝʟʘ. ɰʤ ʥʘʣʝʞʠʪʴ ʚʝʜʫʯʘ ʨʦʣʴ ʷʢ ʫ ʧʨʦʮʝʩʘʭ ʘʜʘʧʪʘʮʽʾ ʟʜʦʨʦʚʦʛʦ ʦʨʛʘʥʽʟʤʫ 

ʜʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚ, ʪʘʢ ʽ ʚ ʨʦʟʚʠʪʢʫ ʙʽʣʴʰ ʛʣʠʙʦʢʠʭ ʧʦʨʫʰʝʥʴ ʧʨʠ 
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ʧʘʪʦʣʦʛʽʾ. ɿʦʢʨʝʤʘ, ʚʚʘʞʘʻʪʴʩʷ ʜʦʚʝʜʝʥʠʤ, ʱʦ ʟʤʽʥʠ ʚ ʧʨʦʪʽʢʘʥʥʽ ʧʨʦʮʝʩʽʚ 

ʇʆʃ ʻ ʽʩʪʦʪʥʠʤ ʧʘʪʦʛʝʥʝʪʠʯʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʫ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ. ɼʦ ʚʠʚʯʝʥʥʷ ʙʫʣʠ ʧʨʠʡʥʷʪ ̔ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʘʥ 

ʧʦʯʘʪʢʦʚʠʭ, ʧʨʦʤʽʞʥʠʭ ʽ ʢʽʥʮʝʚʠʭ ʝʪʘʧʽʚ ʇʆʃ: ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ ʩʠʨʦʚʘʪʢʠ 

ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ Fe2+ (ʍʃFe2+ʩʧ., ʍʃFe2+ʩʫʤ.),  ʜʽʻʥʦʚʽ ʢʦʥôʶʛʘʪʠ (ɼʂ), 

ʤʘʣʦʥʦʚʠʡ ʜʽʘʣʴʜʝʛʽʜ (ʄɼɸ), ʘ ʪʘʢʦʞ, ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʥʝʨʦʟʨʠʚʥʦ ʧʦʟʚôʷʟʘʥʽ ʟ 

ʧʨʦʮʝʩʘʤʠ ʇʆʃ ï ʧʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ: 

ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʷ ʩʠʨʦʚʘʪʢʠ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ 

(ʍʃʅ2ʆ2ʩʧ., ʍʃʅ2ʆ2ʩʫʤ.), ʘ ʪʘʢʦʞ ʘʢʪʠʚʥʽʩʪʴ ʦʜʥʦʛʦ ʟ ʥʘʡʙʽʣʴʰ ʻʤʥʠʭ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ï ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ (ʎʇ). 

ʇʦʢʘʟʥʠʢʠ ʤʝʪʘʙʦʣʽʟʤʫ ʚ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʽ ʩʠʨʦʚʘʪʮʽ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʞʫ ʨʦʙʦʪʠ ʚ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ ʧʨʘʮʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣ. 3.11). 

ʊʘʙʣʠʮʷ 3.11 

ʇʦʢʘʟʥʠʢʠ ʇʆʃ-ɸʆɿ ʫ ʦʙʩʪʝʞʝʥʠʭ 

 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ 

ɿʜʦʨʦʚʽ ʧʨʘʮʶʶʯʽ (cʪʘʞ) 

ʜʦ 10 ʨʦʢʽʚ 
11-20 

ʨʦʢʽʚ 

21-30 

ʨʦʢʽʚ 

ʙʽʣʴʰʝ 30 

ʨʦʢʽʚ 

n 30 16 27 42 22 

ʉʍʃ, 

ʽʤʧ/ʩ 
56,9Ñ1,6 56,2Ñ8,3 63,9Ñ7,3 71,8Ñ6,2* 80,2Ñ8,1* 

ʍʃFe2+ʩʧ., 

ʽʤʧ/ʩ 
152,0Ñ10,8 184,0Ñ16,3 194,7Ñ14,1* 195,3Ñ15,8* 199,5Ñ11,5* 

ʍʃFe2+ʩʫʤ., 

ʽʤʧ/ʭʚ. 
126,9Ñ10,3 119,7Ñ21,2 124,2Ñ16,6 128,0Ñ22,2 130,5Ñ18,4 

ɼʽʻʥʦʚʽ 

ʢʦʥôʶʛʘʪʠ, 

ʤʢʄ 

4,78Ñ0,11 5,86Ñ2,94 5,82Ñ1,05 4,65Ñ1,08 4,61Ñ1,33  

ʄʘʣʦʥʦʚʠʡ 

ʜʽʘʣʴʜʝʛʽʜ, 

ʤʢʄ 

8,11Ñ0,32 6,60Ñ0,89 7,16Ñ0,61 10,48Ñ1,14* 10,93Ñ0,79* 

ʇʨʠʤʽʪʢʘ.*ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ (ʈ<0,05) 
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ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʘʥʠʭ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʣʴʥʦ-ʨʘʜʠʢʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ ʟʨʦʩʪʘʣʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʘʞʫ ʨʦʙʦʪʠ, ʥʘ ʮʝ ʚʢʘʟʫʻ, ʟʦʢʨʝʤʘ, 

ʟʙʽʣʴʰʝʥʥʷ ʩʠʛʥʘʣʫ ʩʧʦʥʪʘʥʥʦʾ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ (ʉʍʃ), ʷʢʠʡ ʫ ʦʩʽʙ ʟʽ 

ʩʪʘʞʝʤ ʜʦ 10 ʨʦʢʽʚ (56,2Ñ8,3) ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ (56,9Ñ1,6), ʚ 

ʛʨʫʧʽ 11-20 ʨʦʢʽʚ (63,9Ñ7,3) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʥʝʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ, ʘ ʫ ʦʩʽʙ ʟʽ 

ʟʥʘʯʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ʢʦʥʪʘʢʪʫ ʟ ʧʠʣʦʤ, ʪʦʙʪʦ ʟʽ ʩʪʘʞʝʤ 21-30 ʨʦʢʽʚ (71,8Ñ6,2) 

ʪʘ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ (80,2Ñ8,1) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʚʞʝ ʜʦʩʪʦʚʽʨʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʢʦʥʪʨʦʣʶ ʙʽʣʴʰ ʚʠʨʘʞʝʥʝ ʫ ʦʩʽʙ ʟ ʥʘʡʙʽʣʴʰʠʤ ʩʪʘʞʝʤ: ʥʘ 27,8 % ʪʘ 40,0 % 

ʚʽʜʧʦʚʽʜʥʦ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ 

ʽʦʥʘʤʠ ʜʚʦʚʘʣʝʥʪʥʦʛʦ ʟʘʣʽʟʘ ʚʢʘʟʫʚʘʣʠ ʥʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʧʨʦʮʝʩʽʚ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʞʫ.  

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʍʃFe2+ʩʧ. ʦʙʩʪʝʞʝʥʠʭ ʧʦʩʪʫʧʦʚʦ 

ʥʘʨʦʩʪʘʻ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (152,0Ñ10,8), ʥʝ ʜʦʩʷʛʘʶʯʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʪʽʣʴʢʠ ʫ ʦʩʽʙ ʟʽ ʩʪʘʞʝʤ ʜʦ 10 ʨʦʢʽʚ (184,0Ñ16,3), ʧʦʜʘʣʴʰʠʡ ʞʝ ʢʦʥʪʘʢʪ ʟʽ 

ʰʢʽʜʣʠʚʠʤ ʬʘʢʪʦʨʦʤ: ʚ ʛʨʫʧʘʭ 11-20 ʨʦʢʽʚ (194,7Ñ14,1), 21-30 ʨʦʢʽʚ 

(195,3Ñ15,8) ʽ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ (199,5Ñ11,5) ʧʨʠʚʦʜʠʚ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 28,1 %, 28,5 % ʪʘ 31,2 %.  

ʋ ʪʦʡ ʞʝ ʯʘʩ ʨʽʚʝʥʴ ʩʚʽʪʣʦʩʫʤʠ (ʍʃFe2+ʩʫʤ.) ʚʽʜʧʦʚʽʜʘʚ ʢʦʥʪʨʦʣʴʥʠʤ 

ʮʠʬʨʘʤ (126,9Ñ10,3) ʫ ʚʩʽʭ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ, ʱʦ ʩʚʽʜʯʠʣʦ ʥʘ ʢʦʨʠʩʪʴ 

ʜʦʩʪʘʪʥʴʦʾ ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚ ʩʠʩʪʝʤʠ ʇʆʃ ʮʴʦʛʦ 

ʢʦʥʪʠʥʛʝʥʪʫ ʦʩʽʙ ʚ ʮʽʣʦʤʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʽ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ï ɼʂ ʽ ʄɼɸ, ʪʘʢʦʞ 

ʚʠʷʚʠʣʦ ʥʝʛʘʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ ʫ ʦʙʩʪʝʞʫʚʘʥʠʭ. ʊʘʢ, ʷʢʱʦ ʥʘ ʧʨʦʤʽʞʥʦʤʫ ʝʪʘʧʽ 

ʇʆʃ, ʩʫʜʷʯʠ ʟʘ ʨʽʚʥʝʤ ɼʂ, ʫ ʚʩʽʭ ʩʪʘʞʝʚʠʭ ʛʨʫʧʘʭ ʟʥʘʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʚʽʜ 

ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ (4,78Ñ0,11) ʥʝ ʬʽʢʩʫʚʘʣʦʩʷ, ʪʦ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʜʘʥʠʤʠ ʄɼɸ (8,11Ñ0,32) ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧ ʟʽ ʟʥʘʯʥʠʤ 

ʩʪʘʞʝʤ ʟʨʦʩʪʘʣʘ: ʚ ʛʨʫʧʽ ʟʽ ʩʪʘʞʝʤ 21-30 ʨʦʢʽʚ (10,48Ñ1,14) ʥʘ 29,2 %, ʙʽʣʴʰʝ 
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30 ʨʦʢʽʚ (10,93Ñ0,79) ʥʘ 34,7 %, ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʢʨʦʚʽ 

ʜʦʩʠʪʴ ʪʦʢʩʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ.  

ʊʘʢʦʞ ʚʠʨʘʞʝʥʽ ʟʨʫʰʝʥʥʷ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ï ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʍʃ 

ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ (ʍʃH2O2ʩʧ., 

ʍʃʅ2ʆ2ʩʫʤ.), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʪʘʥ ʬʘʢʪʦʨʽʚ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʛʦ ʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ (ʊʘʙʣ. 3.12). 

ʊʘʙʣʠʮ ̫3.12 

ʇʦʢʘʟʥʠʢʠ ʇʆʃ-ɸʆɿ ʫ ʦʙʩʪʝʞʝʥʠʭ 

 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ 

ɿʜʦʨʦʚʽ ʧʨʘʮʶʶʯʽ (cʪʘʞ) 

ʜʦ 10 ʨʦʢʽʚ 
11-20 

ʨʦʢʽʚ 

21-30 

ʨʦʢʽʚ 

ʙʽʣʴʰʝ 30 

ʨʦʢʽʚ 

n 30 16 27 42 22 

ʍʃH2O2ʩʧ., 

ʽʤʧ/ʩ 

2760,0Ñ1 

49,0 

2783,3Ñ 

418,2 

3906,1Ñ 

597,5* 

4004,8Ñ 

748,1* 
4383,8Ñ 

430,1* 

ʍʃʅ2ʆ2ʩʫʤ., 

ʽʤʧ/ʭʚ. 

2088,0Ñ 

48,0 

2161,3Ñ 

246,1 

2687,0Ñ 

268,7* 

2867,0Ñ 

227,7* 

3038,9Ñ 

348,4* 

ʎʝʨʫʣʦ-

ʧʣʘʟʤʽʥ,  

ʤʛ% 

13,8Ñ0,64 11,91Ñ1,17 12,35Ñ1,08 12,66Ñ1,55 14,27Ñ1,11 

ʇʨʠʤʽʪʢʘ.*ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ (ʈ<0,05) 

 

ɿ ʪʘʙʣʠʮʽ 3.16 ʚʠʜʥʦ, ʱʦ ʚ ʛʨʫʧʘʭ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʩʧʘʣʘʭʫ ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʚ ʩʠʨʦʚʘʪʮʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʱʦʜʦ ʢʦʥʪʨʦʣʶ 

(2760,0Ñ149,0) ʜʦʩʪʦʚʽʨʥʦ ʥʘʨʦʩʪʘ ̒ʚʽʜʧʦʚʽʜʥʦ ʟʙʽʣʴʰʝʥʥ ʁʩʪʘʞʫ: ʥʘ 41,5 % 

ʚ ʛʨʫʧʽ 11-20 ʨʦʢʽʚ (3906,1Ñ597,5), ʥʘ 45,1 % ʚ ʛʨʫʧʽ 21-30 ʨʦʢʽʚ 

(4004,8Ñ748,1) ʽ ʥʘ 58,8 % ʚ ʛʨʫʧʽ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ (4383,8Ñ430,1). 

ɸʥʘʣʦʛʽʯʥʽ ʟʘ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʜʦʩʪʦʚʽʨʥʽ ʟʨʫʰʝʥʥʷ ʚʽʜʟʥʘʯʘʣʠʩʷ ʪʘʢʦʞ 

ʟʘ ʩʫʤʦʶ ʩʚʽʪʽʥʥʷ, ʽʥʜʫʢʦʚʘʥʦʛʦ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ. ʗʢ ʽ ʚ ʨʘʟʽ ʍʃʅ2ʆ2ʩʧ. ʚ 

ʛʨʫʧʽ ʟʽ ʩʪʘʞʝʤ ʜʦ 10 ʨʦʢʽʚ (2161,3Ñ246,1) ʜʦʩʪʦʚʽʨʥʠʭ ʟʨʫʰʝʥʴ ʥʝ 
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ʚʠʷʚʣʷʣʦʩʷ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ʧʨʦʜʦʚʞʝʥʥʽ ʢʦʥʪʘʢʪʫ ʟ ʧʠʣʦʤ ʟʙʽʣʴʰʫʚʘʚʩʷ 

ʨʦʟʨʠʚ ʤʽʞ ʢʦʥʪʨʦʣʴʥʠʤ ʨʽʚʥʝʤ (2088,0Ñ48,0) ʽ ʨʽʚʥʝʤ ʚ ʩʪʘʞʝʚʠʭ ʛʨʫʧʘʭ                 

11-20 ʨʦʢʽʚ (2687,0Ñ268,7) ʥʘ 28,7 %, 21-30 ʨʦʢʽʚ (2867,0Ñ227,7) ʥʘ 37,3 %, 

ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʘ 45,5 % ʧʨʠ ʩʪʘʞʽ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ 

(3038,9Ñ348,4).  

ʇʨʠ ʮʴʦʤʫ ʚ ʟʤʽʥʘʭ ʢʦʥʮʝʥʪʨʘʮʽ ʾʮʝʨʫʣʦʧʣʘʟʤʽʥʫ, ʥʘʡʙʽʣʴʰ ʻʤʥʦʛʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʫ, ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ, ʭʦʯʘ ʽ 

ʧʨʦʩʪʝʞʫʚʘʣʘʩʷ ʭʘʨʘʢʪʝʨʥʘ ʜʠʥʘʤʽʢʘ ʟʨʦʩʪʘʥʥʷ, ʦʜʥʘʢ, ʜʦʩʪʦʚʽʨʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʥʝ ʙʫʣʦ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ʇʆʃ-ɸʆɿ ʦʩ̔ʙ ʟʽ ʟʤʽʥʘʤʠ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʜʦʨʦʚʠʤʠ ʧʨʘʮʶʶʯʠʤʠ (ʊʘʙʣ. 3.13) ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʟʤʽʥ [87, 88]. 

ʊʘʙʣʠʮʷ 3.13 

ʇʦʢʘʟʥʠʢʠ ʇʆʃ-ɸʆɿ ʫ ʦʙʩʪʝʞʝʥʠʭ 

 

ʇʦʢʘʟʥʠʢʠ 
ɿʜʦʨʦʚʽ 

ʧʨʘʮʶʶʯʽ 

ʇʨʘʮʶʶʯʽ ʟ 

ɹʊɿɺ 

ʇʨʘʮʶʶʯʽ ʟ 

ɸʊɿɺ 

n 107 101 41 

ʉʍʃ, ʽʤʧ/ʩ 68,1Ñ5,3 38,9Ñ3,5* 32,7Ñ8,0* 

ʍʃFe2+ʩʧ.,  

ʽʤʧ/ʩ 
193,4Ñ12,8 595,7Ñ65,3* 154,4Ñ23,4 

ʍʃFe2+ʩʫʤ., 

ʽʤʧ/ʭʚ. 
125,6Ñ4,3 141,3Ñ6,1* 79,1Ñ11,3* 

ʍʃH2O2ʩʧ. 

ʽʤʧ/ʩ 
3769,5Ñ302,0 4434,3Ñ285,9* 3722,1Ñ511,0 

ʍʃʅ2ʆ2ʩʫʤ. 

ʽʤʧ/ʭʚ. 
2188,3Ñ184,0 2606,0Ñ231,7* 2485,8Ñ163,2 

ɼʽʥ̒ʦʚʽ ʢʦʥôʶʛʘʪʠ, 

ʤʢʄ 
5,24Ñ0,87 6,22Ñ0,65 5,14Ñ0,79 

ʄʘʣʦʥʦʚʠʡ 

ʜʽʘʣʴʜʝʛʽʜ, ʤʢʄ 
8,79Ñ0,51 13,63Ñ1,78* 10,68Ñ2,25 

ʎʝʨʫʣʦʧʣʘʟʤʽʥ,  

ʤʛ% 
12,80Ñ1,10 15,95Ñ0,70* 12,90Ñ1,81 

ʇʨʠʤʽʪʢʘ. * ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ (ʈ<0,05) 
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ʋ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʜʦʨʦʚʠʤʠ ʧʨʘʮʶʶʯʠʤʠ (68,1Ñ5,3) ʚ ʦʙʦʭ ʛʨʫʧʘʭ 

ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʉʍʃ. ʋ ʛʨʫʧʽ ʟ ɹʊɿɺ (38,9Ñ3,5) ʚʽʜʭʠʣʝʥʥʷ 

ʩʢʣʘʣʠ 49,2 % ʽ ʟʥʘʯʥʦ ʙʽʣʴʰʽ ï 52,9 % ʫ ʛʨʫʧʽ ɸʊɿɺ (32,7Ñ 8,0). 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ʇʆʃ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ 

ʛʨʫʧ, ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʟʘʛʘʣʴʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ï ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʟʨʫʰʝʥʴ ʧʦ ʛʨʫʧʘʭ. ʊʘʢ, ʫ ʦʩʽʙ ʟ ɹʊɿɺ ʚ 3 ʨʘʟʠ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʰʚʠʜʢʦʛʦ ʩʧʘʣʘʭʫ ʟ Fe2+ (595,7Ñ65,3), ʧʨʠ ʮʴʦʤʫ ʟʘʬʽʢʩʦʚʘʥʽ ʟʤʽʥʠ ʩʫʤʘʨʥʦʛʦ 

ʩʚʽʪʽʥʥʷ (ʍʃFe2+ʩʫʤ.) (141,3Ñ6,1) ʭʦʯʘ ʽ ʜʦʩʷʛʘʣʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʧʨʦʪʝ ʙʫʣʠ 

ʤʝʥʰ ʚʠʨʘʞʝʥʠʤʠ ï 12,5 %. ɸʥʘʣʦʛʽʯʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʤʽʥ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽ 

ʟʘ ʟʤʽʩʪʦʤ ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ (13,63Ñ1,78), ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʜʚʠʛ ʩʢʣʘʚ 

55,1 %. ʋ ʚʤʽʩʪʽ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ï ʜʽʥ̒ʦʚʠʭ ʢʦʥôʶʛʘʪʽʚ 

ʧʨʦʩʪʝʞʫʚʘʣʘʩʷ ʘʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ, ʧʨʦʪʝ, ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦʩʪʦʚʽʨʥʠʭ 

ʟʤʽʥ ʥʝ ʨʝʻʩʪʨʫʚʘʣʦʩʷ [89]. 

ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ ʇʆʃ ʦʩʽʙ ʟ ɸʊɿɺ ʧʨʦʩʪʝʞʫʚʘʣʘʩʴ ʧʨʦʪʠʣʝʞʥʘ ʟʘ 

ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʜʠʥʘʤʽʢʘ. ʂʨʽʤ ʪʦʛʦ, ʚʠʷʚʣʝʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ 

ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʙʫʣʠ ʥʝ ʪʘʢʠʤʠ ʟʥʘʯʥʠʤʠ ʷʢ ʫ ʦʩʽʙ ʟ ɹʊɿɺ. ʊʘʢ, ʚ ʛʨʫʧʽ 

ʦʩʽʙ ʟ ɸʊʇɺ ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʬʽʢʩʫʚʘʣʠʩʷ ʣʠʰʝ ʧʦ ʍʃFe2+ʩʫʤ. (79,0Ñ11,34) 

ʥʘ 37,1 %. 

ʈʽʚʝʥʴ ʧʨʦʤʽʞʥʠʭ ʽ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ: ɼʂ (5,14Ñ0,79) ʠ ʄɼɸ 

(10,68Ñ2,25) ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʣʠ ʙʣʠʟʴʢʽ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʫ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ ʚʽʜʧʦʚʽʜʥʦ (5,24Ñ0,87) ʽ (8,79Ñ0,51). 

ɼʠʥʘʤʽʢʘ ʟʨʫʰʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ɸʆɿ ʚ ʛʨʫʧʘʭ ʧʨʘʮʶʶʯʠʭ 

ʭʚʦʨʠʭ ʚʽʜʧʦʚʽʜʘʣʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʦ ʩʠʩʪʝʤʽ ʇʆʃ. ʗʢ 

ʚʠʜʥʦ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʫ ʦʩʽʙ ʟ ɸʊɿɺ ʟʙʝʨʽʛʘʣʠʩʷ ʥʘ ʨʽʚʥʽ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ. ʋ ʦʩʽʙ ʟ ɹʊɿɺ ʩʠʩʪʝʤʘ ɸʆɿ ʘʢʪʠʚʽʟʫʚʘʣʘʩʷ, ʧʨʦ ʱʦ ʤʦʞʥʘ 

ʩʫʜʠʪʠ ʧʦ ʜʦʩʪʦʚʽʨʥʠʤ ʟʨʫʰʝʥʥʷʤ ʍʃH2O2ʩʧ. (4434,3Ñ285,9) ï ʥʘ 17,6 %, 

ʍʃʅ2ʆ2ʩʫʤ. (2606,0Ñ231,7) ï ʥʘ 19,1 % ʪʘ ʚʤʽʩʪʫ ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ ï ʥʘ 24,6 %. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʫ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ ʚ ʫʤʦʚʘʭ ʟʘʧʠʣʝʥʦʩʪʽ, ʤʘʣʠ ʤʽʩʮʝ ʦʜʥʦʩʧʨʷʤʦʚʘʥʽ ʩʢʦʤʧʝʥʩʦʚʘʥʽ 
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ʟʨʫʰʝʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʠʩʪʝʤʠ ʇʆʃ-ɸʆɿ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʧʨʷʤʽʡ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʦʙʩʪʝʞʫʚʘʥʠʭ ʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ, 

ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʜʦʩʪʘʪʥʴʦ ʩʪʽʡʢʫ ʩʠʩʪʝʤʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʫ 

ʮʴʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʦʩʽʙ. 

ɿʤʽʥʠ, ʱʦ ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʚ ʛʨʫʧʘʭ ʧʨʘʮʶʶʯʠʭ ʟ̔ ʟʤʽʥʘʤʠ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ, ʤʘʣʠ ʨʽʟʥʠʡ ʭʘʨʘʢʪʝʨ: ʫ ʦʩʽʙ ʟ ɹʊɿɺ ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ ʥʘ 

ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʢʨʝʤʠʭ ʝʪʘʧʽʚ ʇʆʃ-ɸʆɿ ʙʫʣʠ ʥʝʜʦʩʪʘʪʥʴʦ 

ʝʬʝʢʪʠʚʥʽ, ʦʩʢʽʣʴʢʠ ʰʚʠʜʢʽʩʪʴ ʧʨʦʪʽʢʘʥʥʷ ʢʽʥʮʝʚʠʭ ʝʪʘʧʽʚ ʇʆʃ 

ʧʽʜʚʠʱʫʚʘʣʘʩʴ, ʢʨʽʤ ʪʦʛʦ ʥʘʢʦʧʠʯʫʚʘʣʠʩʴ ʘʛʨʝʩʠʚʥʽ ʧʨʦʜʫʢʪʠ ʛʽʜʨʦʧʝʨʝʢʠʩʫ 

ʣʽʧʽʜʽʚ ʪʘ ʄɼɸ, ʚ ʨʘʟʽ ʞ ʦʩʽʙ ʟ ɸʊɿɺ ʜʠʩʙʘʣʘʥʩ ʚ ʩʠʩʪʝʤʽ ʇʆʃ-ɸʆɿ ʚ 

ʙʽʣʴʰʽʡ ʤʽʨʽ ʟʦʙʦʚôʷʟʘʥʠʡ ʥʝ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʇʆʃ, ʘ ʦʩʣʘʙʣʝʥʥʶ 

ʬʘʢʪʦʨʽʚ ɸʆɿ. 

 

3. 3 ʉʪʘʥ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʥʠʢʥʦʩʪʽ ʙʽʦʤʝʤʙʨʘʥ ʫ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ 

ʚ ʫʤʦʚʘʭ ʜʽʾ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ 

 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʨʠ ʚʩʴʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʽ ʝʬʝʢʪʽʚ, ʚʠʢʣʠʢʘʥʠʭ 

ʧʨʦʜʫʢʪʘʤʠ ʇʆʃ ʥʘ ʢʣʽʪʠʥʫ, ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʝʬʝʢʪ ʮʝ ʜʽʷ ʤʘʻ ʥʘ ʧʨʦʥʠʢʥʽʩʪʴ 

ʙʽʦʤʝʤʙʨʘʥ. ʎʝʡ ʤʝʭʘʥʽʟʤ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʪʨʘʥʩʧʦʨʪ ʨʝʯʦʚʠʥ ʯʝʨʝʟ 

ʤʝʤʙʨʘʥʠ ʚ ʥʦʨʤʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʽ ʡʦʛʦ ʧʦʨʫʰʝʥʥʷ ʤʦʞʝ ʣʝʞʘʪʠ ʚ ʦʩʥʦʚʽ 

ʨʦʟʚʠʪʢʫ ʙʘʛʘʪʴʦʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʗʢʠʤ ʯʠʥʦʤ ʮʝ ʤʦʞʝ ʧʦʟʥʘʯʠʪʠʩʷ 

ʥʘ ʩʪʘʥʽ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʽ ʚ ʮʽʣʦʤʫ ʥʘ ʤʝʪʘʙʦʣʽʟʤʽ ʢʣʽʪʠʥʠ ʙʫʣʦ 

ʧʨʦʩʪʝʞʝʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ 

ʢʨʦʚʽ (ʊʘʙʣ. 3.14). 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʪʘʙʣʠʮʽ, ʧʨʦʥʠʢʥʽʩʪʴ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ (ʇɽʄ) 

ʱʦʜʦ ʦʜʥʦʚʘʣʝʥʪʥʠʭ ʘʥʽʦʥʽʚ (ʩʝʯʦʚʠʥʠ, 150 ʤʄ/ʤʣ) ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʻʪʴʩʷ 

ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ (18,80Ñ1,45) ʫ ʚʩʽʭ ʩʪʘʞʝʚʠʭ ʛʨʫʧʘʭ, ʦʜʥʘʢ, ʟʘʨʝʻʩʪʨʦʚʘʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʞʫ, ʩʣʘʙʦ ʚʠʨʘʞʝʥʽ: ʚ ʛʨʫʧʽ ʜʦ 10 ʨʦʢʽʚ 
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ʚʽʜʭʠʣʝʥʥʷ ʩʢʣʘʜʘʣʠ 37,1 % (11,83Ñ1,40), 11-20 ʨʦʢʽʚ ï 37,5 % (11,76Ñ2,29), 

21-30 ʨʦʢʽʚ ï 46,1 % (10,14Ñ1,92), ʙʽʣʴʰʝ 30 ʨʦʢʽʚ ï 48,1 % (9,76Ñ1,72) [92].  

ʊʘʙʣʠʮʷ 3.14 

ʇʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʫ ʦʙʩʪʝʞʝʥʠʭ 

 

ʇʦʢʘʟʥʠʢʠ ʂʦʥʪʨʦʣʴ ɿʜʦʨʦʚʽ ʧʨʘʮʶʶʯʽ (cʪʘʞ) 

  ʜʦ 10 ʣʝʪ 11-20 ʣʝʪ 21-30 ʣʝʪ 
ʙʽʣʴʰʝ 30 
ʨʦʢʽʚ 

n 30 16 27 42 22 

ʇɽʄ, 
% ʛʝʤʦʣʽʟʫ  18,80Ñ1,45 11,83Ñ1,40* 11,76Ñ2,29* 10,14Ñ1,92* 9,76Ñ1,72* 

ʇɻɽ, % 
ʛʝʤʦʣʽʟʫ 11,04Ñ1,74 10,79Ñ1,18 11,43Ñ3,05 15,57Ñ1,35* 15,94Ñ1,79* 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ 

(ʈ<0,05) 

 

ɿʤʽʥʠ ʧʝʨʝʢʠʩʥʦʛʦ ʛʝʤʦʣʽʟʫ ʝʨʠʪʨʦʮʠʪʽʚ (ʇɻɽ) ʤʘʣʠ ʽʥʰʠʡ ʭʘʨʘʢʪʝʨ.     

ʋ ʛʨʫʧʘʭ ʟ ʤʝʥʰʠʤ ʩʪʘʞʝʤ ï ʜʦ 10 ʨʦʢʽʚ ʽ 11-20 ʨʦʢʽʚ ʧʦʢʘʟʥʠʢʠ ʟʙʝʨʽʛʘʣʠʩʷ 

ʥʘ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ (11,04Ñ1,74), ʧʨʠ ʙʽʣʴʰ ʪʨʠʚʘʣʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ̔ʰʢʽʜʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʇɻɽ:                    

ʚ ʛʨʫʧʽ 21-30 ʨʦʢʽʚ ʥʘ 41,0 % (15,57Ñ1,35), ʘ ʜʣʷ ʦʩʽʙ ʟʽ ʩʪʘʞʝʤ ʧʦʥʘʜ                      

30 ʨʦʢʽʚ ï ʥʘ 44,3 % (15,94Ñ1,79). 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʪʝ, ʱʦ ʥʘ ʝʨʠʪʨʦʮʠʪʘʨʥʽ ʤʝʤʙʨʘʥʠ, ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʪʘʢ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, ʜʽʻ ʢʦʤʧʣʝʢʩ ʩʪʠʤʫʣʶʶʯʠʭ ʬʘʢʪʦʨʽʚ ʇʆʃ-ɸʆɿ, 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʡʤʦʚʽʨʥʦ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʨʦʮʝʩʠ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʙʝʨʝʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʢʣʽʪʠʥʠ. 

ʆʜʥʘʢ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʪʘʞʫ ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ ʫ ʦʙʩʪʝʞʝʥʦʛʦ 

ʢʦʥʪʠʥʛʝʥʪʫ, ʡʤʦʚʽʨʥʦ, ʥʝ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʽ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʜʠʥʘʤʽʢʘ 

ʟʨʫʰʝʥʴ ʰʚʠʜʢʦʩʪʽ ʦʩʽʜʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ (ʐʆɽ) (ʈʠʩ. 3.8).  

ɯ ʷʢʱʦ ʧʨʠ ʩʪʘʞʽ ʜʦ 10 ʨʦʢʽʚ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟ ʢʦʥʪʨʦʣʝʤ 

(5,15Ñ0,23) ʥʝ ʟôʷʚʣʷʣʦʩʷ, ʪʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʪʘʞʫ ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʜʦʩʪʦʚʽʨʥʦ 
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ʟʨʦʩʪʘʶʯʽ ʟʨʫʰʝʥʥʷ ʧʦ ʩʪʘʞʝʚʠʤ ʛʨʫʧʘʤ: 11-20 ʨʦʢʽʚ ʥʘ 35,9 % (7,00Ñ0,81), 

21-30 ʨʦʢʽʚ ï ʥʘ 47,0 % (7,57Ñ0,94) ʽ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ ʥʘ ï 77,5 % (9,14Ñ1,30). 

 

 

ʈʠʩ. 3.8 ʐʆɽ ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʞʫ 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ 

(ʈ<0,05) 

 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʠ ʪʘʢʦʞ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ï ʯʘʩ 

ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, ʷʢʠʡ ʚ ʧʝʚʥʽʡ ʤʽʨʽ ʚʽʜʦʙʨʘʞʘʻ ʩʪʘʥ ʤʝʪʘʙʦʣʽʟʤʫ, ʬʫʥʢʮʽʶ 

ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʩʪʘʥ ʪʢʘʥʠʥʥʠʭ ʬʘʢʪʦʨʽʚ (ʈʠʩ. 3.9). ɼʦʩʪʦʚʽʨʥʝ 

ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʚʩʽʭ ʩʪʘʞʝʚʠʭ ʛʨʫʧʘʭ: ʫ 

ʦʩʽʙ ʜʦ 10 ʨʦʢʽʚ ï ʥʘ 25,6 % (3,60Ñ0,13), 11-20 ʨʦʢʽʚ ʥʘ ï 22,3 % (3,76Ñ0,15), 

21-30 ʨʦʢʽʚ ʽ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ ʥʘ 20, 3 % (3,86Ñ0,11) ʪʘ (3,86Ñ0,16) ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʶ (4,84Ñ0,23). ɼʦʩʪʘʪʥʴʦ ʚʠʨʘʞʝʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʐʆɽ ʫ ʦʙʩʪʝʞʝʥʠʭ ʦʩʽʙ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ ʮʠʬʨ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ 

ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʠʩʫʪʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʨʫʰʝʥʴ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ 

* 
* 

*  
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ʩʢʣʘʜʦʚʠʭ ʢʨʦʚʽ ʧʨʠ ʢʦʥʪʘʢʪʽ ʟ ʰʢʽʜʣʠʚʠʤ ʚʠʨʦʙʥʠʯʠʤ ʬʘʢʪʦʨʦʤ, ʚ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʟ ʧʠʣʦʤ.  

 

 

ʈʠʩ. 3.9 ʏʘʩ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ 

(ʈ<0,05) 

 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʦʧʠʩʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʽ 

ʧʨʘʮʶʶʯʠʭ ʟ̔ ʟʤʽʥʘʤʠ ʚʝʥʪʠʣʷʮʽʾ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʨʷʜ ʚʽʜʭʠʣʝʥʴ, ʜʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣ. 3.15). 

ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ, ʇɽʄ ʽʩʪʦʪʥʦ ʧʦʨʫʰʝʥʘ ʫ ʧʨʘʮʶʶʯʠʭ ʟ ɹʊɿɺ ʽ ɸʊɿɺ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʟʜʦʨʦʚʠʭ ʦʩʽʙ (10,87Ñ0,98), ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʷ ʚ 

ʘʥʘʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʚʠʨʦʙʥʠʮʪʚʘ [92]. 

ʇʨʠʯʦʤʫ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʦʨʫʰʝʥʥʷ ʚʠʷʚʣʷʣʠʩʷ ʫ ʦʩʽʙ ʟ ɹʊɿɺ 

(24,60Ñ2,96), ʚ ʮʽʡ ʛʨʫʧʽ ʟʨʫʰʝʥʥʷ ʜʦʩʷʛʘʣʦ 126,3 %, ʪʦʜʽ ʷʢ ʜʣʷ ʦʩʽʙ ʟ ɸʊɿɺ 

(18,90Ñ2,43) ʧʽʜʚʠʱʝʥʥʷ ʩʢʣʘʣʦ 73,9 %. 

ʊʘʢʘ ʞ ʜʠʥʘʤʽʢʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʦ ʇɻɽ: ʫ ʦʩʽʙ ʟ ɹʊɿɺ (34,17Ñ2,08) 

ʮʠʬʨʠ ʇɻɽ ʙʽʣʴʰ ʥʽʞ 2,5 ʨʘʟʠ (ʥʘ 154,4 %) ʧʝʨʝʚʝʨʰʫʚʘʣʠ ʨʽʚʝʥʴ ʇɻɽ 

* * *  *  
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ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ (13,43Ñ1,40), ʧʨʠ ʮʴʦʤʫ ʽʩʪʦʪʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʮʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʫ ʦʩʽʙ ʟ ɸʊɿɺ ʥʝ ʨʝʻʩʪʨʫʚʘʣʦʩʷ. 

ʊʘʙʣʠʮʷ 3.15 

ʇʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʫ ʦʙʩʪʝʞʝʥʠʭ 

 

ʇʦʢʘʟʥʠʢʠ 
ɿʜʦʨʦʚʽ 

ʧʨʘʮʶʶʯʽ  

ʇʨʘʮʶʶʯʽ  

ʟ ɹʊɿɺ 

ʇʨʘʮʶʶʯʽ  

ʟ ɸʊɿɺ 

n 107 101 41 

ʇɽʄ,  
% ʛʝʤʦʣʽʟʫ  

10,87Ñ0,98 24,60Ñ2,96* 18,90Ñ2,43* 

ʇɻɽ, 
% ʛʝʤʦʣʽʟʫ 

13,43Ñ1,40 34,17Ñ2,08* 16,08Ñ2,28 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ (ʈ<0,05) 

 

ʇʨʦʮʝʩʠ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʙʽʦʤʝʤʙʨʘʥ ʫ ʦʙʩʪʝʞʝʥʠʭ ʦʩʽʙ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʜʦʩʪʦʚʽʨʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʐʆɽ ʚ ʦʙʦʭ ʪʠʧʘʭ ʧʦʨʫʰʝʥʥʷ 

ʚʝʥʪʠʣʷʮʽʾ: ʥʘ 66,0 % ʚ ʛʨʫʧʽ ʦʩʽʙ ʟ ɹʊɿɺ (12,53Ñ1,30) ʪʘ ʥʘ 130,7 % ʫ ʦʩʽʙ ʟ 

ɸʊɿɺ (17,42Ñ3,04) (ʈʠʩ. 3.10). 

 

 

ʈʠʩ. 3.10 ʐʆɽ ʫ ʧʨʘʮʶʶʯʠʭ ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ 

ʇʨʠʤʽʪʢʘ. *ï ʟʨʫʰʝʥʥʷ ʜʦʩʪʦʚʽʨʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ (ʈ<0,05) 

*  

ʤʤ/ʛʦʜ 

ʟʜʦʨʦʚʽ            ʧʨʘʮʶʶʯʽ ʟ             ʧʨʘʮʶʶʯʽ ʟ 

ʧʨʘʮʶʶʯʽ           ɹʊɿɺ                      ɸʊɿɺ 

* 
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ, ʫ ʦʩʽʙ 

ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ ʫ ʷʢʠʭ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ 

ʐʆɽ, ʜʦʩʪʦʚʽʨʥʠʭ ʟʨʫʰʝʥʴ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʯʘʩʫ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ (ʈʠʩ. 3.11). 

 

 

ʈʠʩ. 3.11 ʏʘʩ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʫ ʧʨʘʮʶʶʯʠʭ ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠ ʨʷʜ ʚʽʜʭʠʣʝʥʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʷʢ ʫ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ, ʪʘʢ, ʽ ʙʽʣʴʰ ʩʫʪʪʻʚʽ, ʫ ʧʨʘʮʶʶʯʠʭ ʟ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʶ 

ʧʘʪʦʣʦʛʽʻʶ. ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ 

ʤʝʤʙʨʘʥ ʧʨʠ ʚʧʣʠʚʽ ʢʦʤʧʣʝʢʩʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʾʭ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʪʦʙʪʦ ʟʜʘʪʥʽʩʪʴ ʧʨʦʪʠʩʪʦʷʪʠ ʨʫʡʥʽʚʥʽʡ ʜʽʾ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ, ʪʘ ʧʝʚʥʠʡ ʜʠʩʙʘʣʘʥʩ ʱʦ ʤʘʻ 

ʤʽʩʮʝ ʚ ʩʠʩʪʝʤʽ ʇʆʃ-ɸʆɿ, ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʤʦʞʣʠʚʝ ʧʦʨʫʰʝʥʥʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʦʩʽʙ, ʷʢʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʫʤʦʚʘʭ 

ʧʽʜʚʠʱʝʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ ʪʘ ʟʥʘʯʥʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʧʘʪʦʣʦʛʽʾ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʨʦʙʦʪʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ.  

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʽ ʻʤʥʠʭ ʛʦʤʝʦʩʪʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʷʢ 

ʽʤʫʥʥʘ ʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʫ ʧʨʘʮʶʶʯʠʭ ʚ ʫʤʦʚʘʭ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ 

    ʟʜʦʨʦʚʽ              ʧʨʘʮʶʶʯʽ ʟ         ʧʨʘʮʶʶʯʽ ʟ 

  ʧʨʘʮʶʶʯʽ                ɹʊɿɺ                   ɸʊɿɺ 
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ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʻ ʢʚʘʨʮʦʚʠʡ ʧʠʣ ʬʽʙʨʦʛʝʥʥʦʾ ʜʽʾ, 

ʜʦʟʚʦʣʠʣʠ ʚʠʜʽʣʠʪʠ ʧʝʚʥʠʡ ʩʧʝʢʪʨ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʞʝʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ, ʢʣʽʪʠʥʥʦʾ ʪʘ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʩʠʩʪʝʤʠ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ, ʘ ʪʘʢʦʞ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʤʙʨʘʥ ʦʨʛʘʥʽʟʤʫ. ʋ 

ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʤʘʣʠ ʤʽʩʮʝ ʦʜʥʦʩʧʨʷʤʦʚʘʥʽ, ʟʜʝʙʽʣʴʰʦʛʦ 

ʩʢʦʤʧʝʥʩʦʚʘʥʽ ʟʨʫʰʝʥʥʷ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ 

ʧʝʨʝʙʫʚʘʥʥʷ ʦʙʩʪʝʞʫʚʘʥʠʭ ʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʠʤ ʢʦʥʪʠʥʛʝʥʪʦʤ ʻ ʦʩʦʙʠ ʟʽ ʩʪʘʞʝʤ ʜʦ 10 ʨʦʢʽʚ ʽ ʙʣ̔ʴʰʝ                   

30 ʨʦʢʽʚ. ɯ ʷʢʱʦ ʫ ʚʠʧʘʜʢʫ ʟ ̔ʩʪʘʞʝʚʦ  ʁʛʨʫʧʦʶ ʜʦ 10 ʨʦʢʽʚ ʟʨʫʰʝʥʥʷ ʥʝ ʤʘʣʠ 

ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʜʣʷ ʦʩʽʙ ʟʽ ʟʥʘʯʥʠʤ ʩʪʘʞʝʤ 

ʦʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʚʠʩʥʘʞʝʥʥʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ ʽ ʨʦʟʚʠʪʢʫ ʭʨʦʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʍʘʨʘʢʪʝʨ ʟʨʫʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʽʤʫʥʽʪʝʪʫ ʧʨʘʮʶʶʯʠʭ ʟ̔ ʟʤʽʥʘʤʠ 

ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʟʘʣʝʞʘʚ ʚʽʜ ʪʠʧʫ ʮʠʭ ʟʤʽʥ. ʋ ʦʩʽʙ ʟ ɹʊɿɺ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ 

ʚʽʜʭʠʣʝʥʥʷ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʧʦʩʣʘʙʣʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʘʜʘʧʪʠʚʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ, ʥʘʧʨʫʞʝʥʥ ʁ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʪʘ 

ʥʘʧʨʫʞʝʥʥʷ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ: ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ IgM, 

ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʚʥʷ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ, ʪʘ ʟʨʦʩʪʘʥʥʷ 

ʨʽʚʥʷ ʮʠʨʢʫʣʶʶʯʠʭ ʚ ʢʨʦʚʽ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ ʪʘ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʠʩʝʥʴ 

ʥʝʟʘʣʝʞʥʦʛʦ ʬʘʛʦʮʠʪʦʟʫ ʪʘ ʧʦʩʣʘʙʣʝʥʥʷ ʢʠʩʝʥʴʟʘʣʝʞʥʦʛʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ 

ʟʜʦʨʦʚʠʤʠ ʧʨʘʮʶʶʯʠʤʠ. ʉʧʨʷʤʦʚʘʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ 

ʦʩʽʙ ʟ ɸʊɿɺ ʙʫʣʘ ʘʥʘʣʦʛʽʯʥʦʶ ɹʊɿɺ, ʘʣʝ ʟ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤ ʧʦʩʣʘʙʣʝʥʥʷʤ 

ʢʠʩʝʥʴʟʘʣʝʞʥʦʛʦ ʬʘʛʦʮʠʪʦʟʫ, ʚʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʘ 

ʮʽʻʾ ʛʨʫʧʠ ʙʫʣʦ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ɸʊ ʜʦ ɼʅʂʬ ʪʘ ɼʅʂʜ.  

ɺ ʩʪʘʥʽ ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ ʚʠʷʚʣʝʥʦ 

ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʨʫʰʝʥʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ: 

ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʙʫʣʠ ʫ 
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ʦʩʽʙ ʟ ɹʊɿɺ, ʚ ʮʽʡ ʛʨʫʧʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʽʚ ʇʆʃ. ʋ ʦʩʽʙ ʟ 

ɸʊɿɺ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʨʫʰʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʇʆʃ ʙʫʣʘ ʧʨʦʪʠʣʝʞʥʦʶ ʟʘ 

ʥʘʧʨʘʚʣʝʥʽʩʪʶ ï ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʬʽʢʩʫʚʘʣʠʩʷ ʣʠʰʝ ʧʦ ʍʃFe2+ʩʫʤ.                   

ʋ ʧʨʘʮʶʶʯʠʭ ʦʩʽʙ ʟ̔ ʧʦʨʫʰʝʥʥʷʤʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʤʽʥʠ 

ʩʪʘʥʫ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ, ʷʢʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʠʷʚʣʷʣʠʩʷ ʫ ʦʩʽʙ ɹʊɿɺ. 

ʇʨʦʮʝʩʠ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʙʽʦʤʝʙʨʘʥ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʜʦʩʪʦʚʽʨʥʠʤ 

ʟʨʦʩʪʘʥʥʷʤ ʐʆɽ ʚ ʦʙʦʭ ʛʨʫʧʘʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʨʘʮʽ ʚ ʥʝʙʝʟʧʝʯʥʠʭ ʧʠʣʦʚʠʭ ʫʤʦʚʘʭ 

ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʧʦʨʫʰʝʥʥʷ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽʤʫʥʥʦʾ, ʦʢʩʠʜʘʥʪʥʦʾ 

ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʽʚ.  

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʦ ʚ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ                   

[65, 85, 87-92]. 
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ʈʆɿɼɯʃ 4 

 

ɸʅɸʃɯɿ ʆʊʈʀʄɸʅʀʍ ʈɽɿʋʃʔʊɸʊɯɺ 

 

ɺ ʟʙʝʨʝʞʝʥʥʽ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʦ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʤʝʭʘʥʽʟʤ ʡʦʛʦ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ 

ʩʦʙʦʶ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʩʢʦʦʨʜʠʥʦʚʘʥʽ ʨʝʘʢʮʽʾ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʦʾ ʪʘ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤ. ɻʦʤʝʦʩʪʘʪʠʯʥʘ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʯʝʨʝʟ ʧʨʠʨʦʜʞʝʥʠʡ ʪʘ ʘʜʘʧʪʠʚʥʠʡ ʽʤʫʥʽʪʝʪ, ʷʢʠʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʢʣʽʪʠʥʥʦʤʫ 

ʽ ʛʫʤʦʨʘʣʴʥʦʤʫ ʨʽʚʥʷʭ. 

ʉʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, 

ʧʦʨʫʰʝʥʥʷ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʽʩʪʶ ʟʘʡʤʘʶʪʴ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ, 

ʦʩʢʽʣʴʢʠ ʾʾ ʚʠʥʠʢʥʝʥʥʷ ʝʪʽʦʣʦʛʽʯʥʦ ʦʙʫʤʦʚʣʝʥʦ ʚʧʣʠʚʦʤ ʰʢʽʜʣʠʚʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ [10, 33]. ɹʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʠ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʢʦʞʥʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʥʝʤʦʞʣʠʚʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʙʽʪʥʠʢʽʚ ʚʽʜ ʡʦʛʦ ʰʢʽʜʣʠʚʦʛʦ               

ʚʧʣʠʚʫ [90]. 

ʂʦʥʪʠʥʛʝʥʪ ʦʩʽʙ, ʱʦ ʤʘʶʪʴ ʽʥʚʘʣʽʜʥʽʩʪʴ ʟʘ ʧʨʦʬʝʩʽʡʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʻ ʟʥʘʯʥʠʤ ʪʷʛʘʨʝʤ ʜʣʷ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ. ʎʝ ʦʙˇʨʫʥʪʦʚʫʻ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʤʽʥ ʧʨʦʬʝʩʽʡʥʦʛʦ ˇʝʥʝʟʫ ʽ ʨʦʟʨʦʙʢʠ ʤʽʨ ʾʭʥʴʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ. 

ɹʨʦʥʭʽʘʣʴʥʠʡ ʪʠʧ ʟʤʽʥʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (ɹʊɿɺ), ʷʢʠʡ ʦʙʫʤʦʚʣʝʥʠʡ 

ʦʙʩʪʨʫʢʮʽʻʶ ʙʨʦʥʭʽʚ ʟʘʡʤʘʻ ʧʝʨʰʝ ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨʽ ʧʨʦʬʝʩʽʡʥʦʾ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʋʢʨʘʾʥʠ, ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʽ ʚ 

ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʪʦʤʫ ʷʚʣʷʻ ʩʦʙʦʶ ʟʥʘʯʥʫ ʝʢʦʥʦʤʽʯʥʫ ʽ ʩʦʮʽʘʣʴʥʫ 

ʧʨʦʙʣʝʤʫ [39, 78].  

ɹʨʦʥʭʽʘʣʴʥʠʡ ʪʠʧ ʟʤʽʥʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝ 

ʧʦʚʥʽʩʪʶ ʟʚʦʨʦʪʥʽʤ ʦʙʤʝʞʝʥʥʷʤ ʧʨʦʭʽʜʥʦʩʪʽ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʧʨʠʟʚʦʜʠʪʴ 

ʧʦʨʫʰʝʥʥʷ ʨʽʟʥʠʭ ʘʥʘʪʦʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʙʨʦʥʭʽʚ, ʬʫʥʢʮʽʾ ʩʝʢʨʝʪʦʨʥʠʭ ʟʘʣʦʟ ʽ 
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ʤʦʪʦʨʠʢʠ ʙʨʦʥʭʽʚ. ɿʘ ʫʤʦʚʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ˇʝʥʝʟʫ ʮʝʡ ʜʠʬʫʟʥʠʡ ʟʘʧʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʫ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʙʨʦʥʭʽʚ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʚʜʠʭʘʥʥʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʠʣʫ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʘʝʨʦʟʦʣʽʚ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʪʠʥ ʧʦʢʨʠʚʥʦʛʦ ʝʧʽʪʝʣʽʶ, 

ʜʠʩʪʨʦʬʽʾ, ʘʪʨʦʬʽʾ ʽ ʩʧʨʘʚʞʥʴʦʤʫ ʩʢʣʝʨʦʟʫʚʘʥʥʶ ʚʣʘʩʥʦʛʦ ʰʘʨʫ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʙʨʦʥʭʽʚ; ʧʝʨʝʢʘʣʽʙʨʦʚʢʠ ʙʨʦʥʭʽʘʣʴʥʠʭ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ; 

ʜʝʩʢʚʘʤʘʮʽʾ, ʟʘʤʽʱʝʥʥʶ ʤʫʢʦʮʠʣʽʘʨʥʦʛʦ ʰʘʨʫ ʢʣʽʪʠʥʘʤʠ ʧʣʦʩʢʦʛʦ ʝʧʽʪʝʣʽʶ, ʟ 

ʬʦʨʤʫʚʘʥʥʷʤ ʤʝʪʘʧʣʘʟʽʾ ʽ ʢʝʨʘʪʠʥʽʟʘʮʽʾ ʩʦʩʦʯʢʦʚʠʭ ʨʦʟʨʦʩʪʘʥʴ [97]. 

ɸʣʴʚʝʦʣʷʨʥʠʡ ʪʠʧ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (ɸʊɿɺ), ʷʢʠʡ ʦʙʫʤʦʚʣʝʥʠʡ 

ʜʠʬʫʟʥʠʤ ʧʥʝʚʤʦʬʽʙʨʦʟʦʤ, ʟʘʡʤʘʻ ʜʨʫʛʝ ʤʽʩʮʝ ʧʦ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʩʝʨʝʜ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʛʦ ʚʜʠʭʘʥʥʷ ʽ 

ʚʽʜʢʣʘʜʝʥʥʷ ʚ ʣʝʛʝʥʷʭ ʚʠʨʦʙʥʠʯʦʛʦ ʧʠʣʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ 

ʜʠʬʫʟʥʦʛʦ ʘʩʝʧʪʠʯʥʦʛʦ ʧʥʝʚʤʦʥʽʪʫ ʽ ʬʦʨʤʫʚʘʥʥʷʤ ʜʠʬʫʟʥʦʛʦ ʬʽʙʨʦʟʫ ʚ 

ʣʝʛʝʥʷʭ. 

ɺʝʣʠʢʦʶ ʧʠʪʦʤʦʶ ʚʘʛʦʶ ʧʦʨʫʰʝʥʴ ʟʜʦʨʦʚôʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ˇʝʥʝʟʫ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʛʘʣʫʟʷʤʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʣʠʚʘʨʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ. ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʧʠʣʦʫʪʚʦʨʝʥʥʷ ʚ 

ʣʠʚʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʻ: ʧʨʠʛʦʪʫʚʘʥʥʷ ʬʦʨʤʫʚʘʣʴʥʠʭ ʽ ʩʪʨʠʞʥʝʚʠʭ 

ʩʫʤʽʰʝʡ, ʚʠʙʠʚʘʥʥʷ ʽ ʦʙʨʫʙʢʘ ʣʠʪʪʷ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 

ʩʪʫʧʽʥʴ ʥʝʙʝʟʧʝʢʠ ʧʠʣʦʚʠʭ ʯʘʩʪʠʥʦʢ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ 

ʢʦʥʮʝʥʪʨʘʮʽʾ, ʜʠʩʧʝʨʩʥʦʩʪʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʅʘʡʙʽʣʴʰ 

ʥʝʙʝʟʧʝʯʥʠʡ ʧʠʣ, ʫ ʩʢʣʘʜʽ ʷʢʦʛʦ ʻ ʚʽʣʴʥʠʡ ʦʢʩʠʜ ʢʨʝʤʥʽʶ (SiO2) [134]. ʈʦʙʦʯʽ 

ʣʠʚʘʨʥʠʭ ʮʝʭʽʚ (ʬʦʨʤʫʚʘʣʴʥʠʢʠ, ʦʙʨʫʙʥʠʢʠ, ʩʪʨʠʞʝʥʱʠʢʠ ʪʘ ʽʥʰʽ) 

ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ ʧʠʣʫ (85-90 % ʯʘʩʪʦʢ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 

2 ʤʢʤ) ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʚʽʣʴʥʦʛʦ ʜʚʦʦʢʠʩʫ ʢʨʝʤʥʽʶ (ʚʽʜ 10 % ʜʦ 70 %) ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʨʽʚʥʽ (1ʤʛ/ʤ3) ʚ 2-10 ʽ 

ʙʽʣʴʰʝ ʨʘʟʽʚ ʪʘ ʦʙʫʤʦʚʣʶʶʪʴ ʩʠʣʽʢʦʥʝʙʝʟʧʝʯʥʽʩʪʴ ʧʠʣʫ [43, 57]. ʂʨʽʤ ʪʦʛʦ, 

ʧʦʚʽʪʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʣʠʪʚʘ ʤʦʞʝ ʤʽʩʪʠʪʠ ʽʥʰʽ ʧʘʨʦʧʦʜʽʙʥʽ 

ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ [192]. 
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ʉʝʨʝʜ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ɹʊɿɺ ʤʘʶʪʴ ʤʽʩʮʝ ʬʫʥʢʮʽʦʥʘʣʴʥʽ, 

ʚʨʦʜʞʝʥʽ ʘʥʘʪʦʤʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ 

ʝʥʜʦʢʨʠʥʥʽ ʪʘ ʽʤʫʥʥʽ [128]. ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʚʠʜʽʣʷʶʪʴ ʜʝʢʽʣʴʢʘ ʤʝʭʘʥʽʟʤʽʚ 

ʨʦʟʚʠʪʢʫ ɹʊɿɺ: ʜʠʩʙʘʣʘʥʩ ʚ ʩʠʩʪʝʤʽ çʧʨʦʪʝʽʥʘʟʘ-ʘʥʪʠʧʨʦʪʝʽʥʘʟʘè, 

ʽʤʫʥʦʣʦʛʽʯʥʽ ʤʝʭʘʥʽʟʤʠ, ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ, ʩʠʩʪʝʤʥʝ ʟʘʧʘʣʝʥʥʷ, ʘʧʦʧʪʦʟ. 

ʅʘʡʙʽʣʴʰʝ ʚʠʟʥʘʥʥʷ ʦʪʨʠʤʘʣʘ ʽʤʫʥʦʣʦʛʽʯʥʘ ʪʝʦʨʽʷ [124].  

ɼʘʥʽ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʙʘʛʘʪʦʛʨʘʥʥʽ ʤʝʭʘʥʽʟʤʠ ɹʊɿɺ ʦʭʦʧʣʶʶʪʴ 

ʷʢ ʛʫʤʦʨʘʣʴʥʫ ʪʘ ʢʣʽʪʠʥʥʫ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ, ʪʘʢ ʽ ʮʠʪʦʢʽʥʦʚʫ ʨʝʛʫʣʷʪʦʨʥʫ 

ʩʠʩʪʝʤʫ, ʚʽʜʧʦʚʽʜʘʣʴʥʫ ʟʘ ʤʽʞʢʣʽʪʠʥʥʫ ʚʟʘʻʤʦʜʽʶ, ʷʢʘ ʚʧʣʠʚʘʻ ʥʘ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʫ ʬʫʥʢʮʽʶ ʽ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʩʪʘʜʽʷʭ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʽʚ, ʾʭ 

ʽʥʜʫʢʮʽʾ ʪʘ ʝʬʝʢʪʦʨʥʦʤʫ ʟʘʭʠʩʪʫ [59]. 

ʇʨʠ ʨʦʟʚʠʪʢʫ ɹʊɿɺ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʟʥʘʢʠ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ ʷʢ 

ʩʠʩʪʝʤʥʦʛʦ, ʪʘʢ ʽ ʤʽʩʮʝʚʦʛʦ ʣʘʥʦʢ ʽʤʫʥʽʪʝʪʫ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʝʜʝ ʜʦ 

ʧʦʜʘʣʴʰʦʾ ʭʨʦʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʥʝʟʚʦʨʦʪʥʠʭ ʟʤʽʥ ʚ 

ʙʨʦʥʭʦʣʝʛʝʥʝʚʽʡ ʩʠʩʪʝʤʽ. ʉʪʚʦʨʝʥʠʡ ʽʤʫʥʦʣʦʛʽʯʥʠʡ ʜʠʩʙʘʣʘʥʩ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʪʨʠʚʘʣʠʭ ʽ ʫʧʦʚʽʣʴʥʝʥʠʭ ʟʘʛʦʩʪʨʝʥʴ, 

ʧʦʛʽʨʰʝʥʥʷʤ ʧʨʦʛʥʦʟʫ ʽ ʷʢʦʩʪʽ ʞʠʪʪʷ [42, 86, 100, 131]. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʢʣʘʜʝʥʦʛʦ, ʜʦʮʽʣʴʥʠʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʪʘ ʧʨʘʮʶʶʯʠʭ ʟʽ ʟʤʽʥʘʤʠ 

ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʴ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ 

ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʩʘʤʝ: ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, 

ʢʣʽʪʠʥʥʦʾ ʪʘ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʧʦʢʘʟʥʠʢʽʚ 

ʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʫ ʧʨʘʮʶʶʯʠʭ ʚ ʫʤʦʚʘʭ ʜʽʾ ʧʠʣʫ, ʱʦ 

ʤʽʩʪʠʪʴ ʢʚʘʨʮ. 

ʉʪʘʥ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʘʢʪʠʚʥʽʩʪʶ 

ʢʠʩʝʥʴʥʝʟʘʣʝʞʥʦʛʦ ʬʘʛʦʮʠʪʦʟʫ (ʬʘʛʦʮʠʪʘʨʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ, 

ʬʘʛʦʮʠʪʘʨʥʝ ʯʠʩʣʦ, ʬʘʛʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ, ʟʘʚʝʨʰʝʥʽʩʪʴ ʬʘʛʦʮʠʪʦʟʫ), 

ʢʠʩʝʥʴʟʘʣʝʞʥʦʛʦ ʬʘʛʦʮʠʪʦʟʫ (ʅʉʊ-ʪʝʩʪ) ʪʘ ʪʠʪʨʫ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʤʝʥʪʫ. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ 
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ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ: ʚʤʽʩʪ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʢʣʘʩʽʚ A, M, G, ʨʽʚʝʥʴ 

ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʩʧʝʢʪʨ ʘʫʪʦʘʥʪʠʪʽʣ ʜʦ ɼʅʂ ʽ ʢʦʣʘʛʝʥʫ, ʘ 

ʪʘʢʦʞ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ: ʝʢʩʧʨʝʩʽʶ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʉD3 (ʊ-ʣʽʤʬʦʮʠʪʽʚ), ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʫʙʧʦʧʫʣʷʮʽʡ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ: ʉD4 (ʊ-ʭʝʣʧʝʨʽʚ), ʉD8 (ʊ-ʩʫʧʨʝʩʦʨʽʚ), ʉD16 (ʧʨʠʨʦʜʥʽʭ 

ʢʽʣʝʨʽʚ), ʉD22 (ʘʢʪʠʚʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ); ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ ʟʘ ʨʝʘʢʮʽʻʶ ʛʘʣʴʤʫʚʘʥʥʷ ʤʽʛʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ ʟ ʤʽʪʦʛʝʥʦʤ (ʌɻɸ).  

ɼʦʩʣʽʜʞʝʥʥʷ ʦʢʩʠʜʘʥʪʥʦ ʾ ʩʠʩʪʝʤʠ: ʦʮʽʥʶʚʘʣʠ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ, ʽʥʜʫʢʦʚʘʥʦʾ Fe2+, ʨʽʚʥ ʁʜʽʻʥʦʚʠʭ ʢʦʥ'ʶʛʘʪʽʚ, ʤʘʣʦʥʦʚʦʛʦ 

ʜʽʘʣʴʜʝʛʽʜʫ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ï ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ 

ʽʥʜʫʢʦʚʘʥʦʾ H2O2 ʪʘ ʨʽʚʥ ʁ ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ. ɿʘ ʟʤʽʥʘʤʠ ʧʨʦʥʠʢʥʦʩʪʽ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ (ʟʘ ʩʪʫʧʝʥʝʤ ʛʝʤʦʣʽʟʫ ʝʨʠʪʨʦʮʠʪʽʚ ʚ ʨʦʟʯʠʥʽ 

ʩʝʯʦʚʠʥʠ ʽ ʭʣʦʨʠʜʫ ʥʘʪʨʽʶ) ʩʫʜʠʣʠ ʧʨʦ ʚʧʣʠʚ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʥʘ ʩʪʘʥ ʙʽʦʤʝʤʙʨʘʥ ʢʣʽʪʠʥ ʢʨʦʚʽ.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʩʪʘʥʫ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʫ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʜʽʾ ʧʠʣʫ, ʧʽʜ 

ʥʘʛʣʷʜʦʤ ʧʝʨʝʙʫʚʘʣʦ 1017 ʨʦʙʦʯʠʭ ʣʠʚʘʨʥʠʭ ʮʝʭʽʚ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ, ʟ ʥʠʭ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 249 ʦʩʽʙ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʷʢʠʭ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʤʦʚ ʧʨʘʮʽ, ʧʝʨʝʚʠʱʝʥʥʷ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ ʩʪʘʥʦʚʠʣʦ                  

3-6 ʨʘʟʽʚ, ʦʢʩʠʜʫ ʟʘʣʽʟʘ 5 ʨʘʟʽʚ, ʟʤʽʩʪ ʽʥʰʠʭ ʜʦʤʽʰʦʢ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʦ ɻɼʂ, ʘ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜʧʦʚʽʜʘʣʠ ʥʦʨʤʽ, ʪʦʙʪʦ 

ʘʙʩʦʣʶʪʥʦ ʜʦʤʽʥʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʚ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ 

ʙʫʣʦ ʥʘʷʚʥʽʩʪʴ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʜʽʦʢʩʠʜʫ ʢʨʝʤʥʽʶ. 

ʉʝʨʝʜ ʟʘʟʥʘʯʝʥʠʭ ʦʩʽʙ 142 ʣʶʜʠʥʠ ʤʘʣʠ ʟʤʽʥʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ 

ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʪʠʧʫ, ʷʢʠʡ ʦʙʫʤʦʚʣʝʥʠʡ ʦʙʩʪʨʫʢʮʽʻʶ ʙʨʦʥʭʽʚ ʪʘ 

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʪʠʧʫ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʜʠʬʫʟʥʠʤ ʧʥʝʚʤʦʬʽʙʨʦʟʦʤ, ʪʘʢʦʞ           

107 ʧʨʘʮʶʶʯʠʭ ʙʝʟ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ. 
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ɺʩʽ ʦʙʩʪʝʞʝʥʽ ʛʨʫʧʠ ʙʫʣʠ ʟʽʩʪʘʚʥʽ ʟʘ ʚʽʢʦʤ, ʩʪʘʞʝʤ ʨʦʙʦʪʠ ʚ ʰʢʽʜʣʠʚʠʭ 

ʫʤʦʚʘʭ, ʩʪʘʪʪʁ , ʘ ʪʘʢʦʞ ʧʨʦʬʝʩʽʡʥʠʤ ʧʨʦʬʽʣʝʤ. 

ɼʦ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ʫʚʽʡʰʣʠ 30 ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ ʜʦʙʨʦʚʦʣʴʮʽʚ, ʷʢʽ 

ʩʧʽʚʧʘʜʘʣʠ ʟ ʦʩʥʦʚʥʦʶ ʛʨʫʧʦʶ ʟʘ ʚʽʢʦʤ ʪʘ ʩʪʘʪʪʶ, ʥʝ ʧʽʜʜʘʚʘʣʠʩʷ ʚʧʣʠʚʫ 

ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʥʝ ʤʘʣʠ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʧʦʨʫʰʝʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ, ʩʪʘʥʫ ʧʨʦʥʠʢʥʦʩʪʽ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ 

ʤʝʤʙʨʘʥ ʜʦ ʚʠʚʯʝʥʥʷ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʮʠʪʦʣʦʛʽʯʥʠʡ, ʽʤʫʥʦʬʝʨʤʝʥʪʥʠʡ, 

ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʠʡ ʪʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜʠ. ʋ ʨʦʙʦʪʽ ʪʘʢʦʞ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ ʢʣʽʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʦʤʝʦʩʪʘʟʫ ʦʨʛʘʥʽʟʤʫ.  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʤʝʪʠ, ʷʢʘ ʧʦʩʪʘʚʣʝʥʘ ʫ ʨʦʙʦʪʽ, ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʙʫʣʦ 

ʧʨʠʜʽʣʝʥʦ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʜʣʷ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ ʨʦʟʚʠʪʢʫ ʪʘ 

ʚʠʟʥʘʯʝʥʥʶ ʤʝʭʘʥʽʟʤʽʚ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʆʯʝʚʠʜʥʦ, ʩʘʤʝ ʥʘ ʮʽʡ ʦʩʥʦʚʽ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʫʢʦʚʠʡ ʧʨʦʛʥʦʟ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ɹʊɿɺ ʪʘ ɸʊɿɺ, 

ʩʬʦʨʤʫʚʘʪʠ ʩʝʨʝʜ ʱʝ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʛʨʫʧʠ ʨʠʟʠʢʫ ʽ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʤʽʨʠ ʧʨʦʬʽʣʘʢʪʠʢʠ. 

ʉʪʘʥ ʽʤʫʥʽʪʝʪʫ ʦʙʩʪʝʞʫʚʘʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʦʮʽʥʶʚʘʣʠ ʧʦ ʧʦʢʘʟʥʠʢʘʭ 

ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʧʨʘʮʶʶʯʠʭ ʧʠʣʦʫʪʚʦʨʶʶʯʠʭ 

ʚʠʨʦʙʥʠʮʪʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʮʽ 

ʬʘʢʪʦʨʠ ʟʘʭʠʩʪʫ ʚʠʟʥʘʯʘʶʪʴ ʦʩʦʙʣʠʚʦ ʧʝʨʝʚʘʥʪʘʞʝʥʠʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʠʩʝʥʴʥʝʟʘʣʝʞʥʦʛʦ ʬʘʛʦʮʠʪʦʟʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʘʢʪʠʚʥʽʩʪʴ 

ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʚʠʨʘʞʝʥʦ ʟʘʣʝʞʘʣʘ 

ʚʽʜ ʩʪʘʞʫ ʨʦʙʦʪʠ ʚ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ. ʊʘʢ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʪʘʞʫ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʦʜʥʦʩʧʨʷʤʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʚ ʙʽʢ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʘʢʪʠʚʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ, ʘ ʪʘʢʦʞ ʧʦʩʣʘʙʣʝʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʾʭ 

ʟʘʭʦʧʣʶʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʫʤʦʚʥʦ ʧʘʪʦʛʝʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɿʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʘʢʪʠʚʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ, ʚ ʧʝʚʥʽʡ ʤʽʨʽ ʢʦʤʧʝʥʩʫʚʘʣʦʩʷ 

ʧʽʜʚʠʱʝʥʥʷʤ ʧʝʨʝʪʨʘʚʣʶʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʣʽʪʠʥ, ʧʨʦ ʱʦ ʤʦʞʥʘ ʩʫʜʠʪʠ ʟʘ 
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ʭʘʨʘʢʪʝʨʦʤ ʟʨʫʰʝʥʴ ʧʦʢʘʟʥʠʢʘ ʚʽʜʩʦʪʢʘ ʟʘʚʝʨʰʝʥʥʷ ʬʘʛʦʮʠʪʦʟʫ. ʇʦʜʽʙʥʘ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʨʫʰʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʬʘʛʦʮʠʪʦʟʫ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʥʠʞʝʥʥʷ 

ʻʤʥʦʩʪʽ ʧʝʨʚʠʥʥʠʭ ʬʘʢʪʦʨʽʚ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ. ʎʝ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ 

ʛʦʚʦʨʠʪʠ, ʱʦ ʘʥʪʠʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʨʛʘʥʽʟʤ ʦʩʽʙ ʟʘ ʚʝʣʠʢʠʤ ʩʪʘʞʝʤ 

ʚʠʱʝ ʘʙʦ ʥʘ ʤʝʞʽ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʥʝʩʧʝʮʠʬʽʯʥʦʾ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʽ, ʚʦʯʝʚʠʜʴ, ʪʦʤʫ ʫ ʥʠʭ ʪʘʢ ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ 

ʨʝʘʢʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʚʟʷʪʠʭ ʜʦ ʚʠʚʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚʢʘʟʫʻ ʥʘ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʚʠʷʚʣʝʥʠʭ ʟʨʫʰʝʥʴ ʚ 

ʽʤʫʥʥʦʤʫ ʩʪʘʪʫʩʽ ʧʨʘʮʶʶʯʠʭ ʟ ʪʨʠʚʘʣʽʩʪʶ ʨʦʙʦʪʠ ʚ ʧʠʣʦʚʠʭ ʧʨʦʬʝʩʽʷʭ [85]. 

ʍʘʨʘʢʪʝʨ ʟʨʫʰʝʥʴ ʚ ʩʪʘʞʝʚʠʭ ʛʨʫʧʘʭ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʨʷʜ ʦʟʥʘʢ, ʷʢʽ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ.  

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʪʘʢʦʞ ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʟʘʛʘʣʴʥʽ, ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ, ʘ 

ʪʘʢʦʞ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʩʪʘʥʽ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʢʦʥʪʠʥʛʝʥʪʫ 

ʨʦʙʽʪʥʠʢʽʚ ʧʠʣʦʚʠʭ ʧʨʦʬʝʩʽʡ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

(ʨʠʩ.4.1). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʫ ʦʩʽʙ ʟ ɹʊɿɺ 

ʬʘʛʦʮʠʪʘʨʥʘ ʩʠʩʪʝʤʘ ʟʥʘʯʥʦ ʘʢʪʠʚʦʚʘʥʘ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʜʦʩʪʦʚʽʨʥʝ 

ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ, ʘ ʪʘʢʦʞ ʧʦʛʣʠʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪ̔ 

ʥʝʡʪʨʦʬʽʣʽʚ, ʧʨʦ ʱʦ ʩʫʜʠʣʠ ʟʘ ʨʦʟʤʽʨʦʤ ʩʝʨʝʜʥʴʦʛʦ ʯʠʩʣʘ ʟʘʭʦʧʣʝʥʠʭ 

ʢʣʽʪʠʥʦʶ ʤʽʢʨʦʙʽʚ ʪʘ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʭʦʧʣʝʥʠʭ ʤʽʢʨʦʙʽʚ, ʧʦʨʘʭʦʚʘʥʠʭ 

ʥʘ 100 ʢʣʽʪʠʥ (ʌʏ ʪʘ ʌɯ). ʊʘʢʝ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʬʘʛʦʮʠʪʦʟʫ, 

ʦʯʝʚʠʜʥʦ, ʻ ʥʝʩʧʨʠʷʪʣʠʚʦʶ ʦʟʥʘʢʦʶ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʚ ʮʽʣʦʤʫ ʜʣʷ ʦʩʽʙ ʟ 

ɹʊɿɺ [91].  

ɺ ʛʨʫʧʽ ʦʩʽʙ ʟ ɸʊɿɺ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʤʽʥ ʧʦ ʧʦʢʘʟʥʠʢʘʭ 

ʢʠʩʝʥʴʥʝʟʘʣʝʞʥʦʾ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʣʘ ʛʨʫʧʽ ʟ ɹʊɿɺ, ʦʜʥʘʢ, ʚ 

ʜʘʥʥʦʤʫ ʚʠʧʘʜʢʫ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ̔ ʟʜʦʨʦʚʠʤʠ 

ʧʨʘʮʶʶʯʠʤʠ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ.  
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ʈʠʩ. 4.1 ʇʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ ʧʨʘʮʶʶʯʠʭ ʟʽ ʟʤʽʥʘʤʠ 

ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (MÑm) (% ʚʽʜ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ). 

 

ʅʘ ʪʣʽ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ ʢʠʩʝʥʴʟʘʣʝʞʥʦʛʦ ʬʘʛʦʮʠʪʦʟʫ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ, ʧʨʦ ʱʦ ʩʫʜʠʣʠ ʟʘ ʘʢʪʠʚʥʽʩʪʶ ʅʉʊ-ʪʝʩʪʫ, ʫ ʦʩʽʙ ʟʽ ʟʤʽʥʘʤʠ 

ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ: ʤʝʥʰ ʧʦʤʽʪʥʦ ʚ 

ʛʨʫʧʽ ʦʩʽʙ ʟ ɹʊɿɺ ʪʘ ʟʥʘʯʥʦ ʫ ʦʩʽʙ ʟ ɸʊɿɺ. ʊʘʢʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʤʦʞʝ ʩʚʽʜʯʠʪʠ 

ʧʨʦ ʚʠʩʥʘʞʝʥʥʷ ʨʝʟʝʨʚʽʚ ʝʥʝʨʛʦʚʠʪʨʘʪʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʟʘ ʫʯʘʩʪʶ ʅɸɼʌʅ-

ʦʢʩʠʜʘʟʠ, ʪʦʙʪʦ ʧʦʩʣʘʙʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʙʘʢʪʝʨʠʮʠʜʥʠʭ ʩʠʩʪʝʤ 

ʬʘʛʦʮʠʪʽʚ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʙʨʦʥʭʦʣʝʛʝʥʝʚʠʭ ʟʨʫʰʝʥʴ ʪʘʢʦʞ 

ʟʤʽʥʶʚʘʣʘʩʴ ʘʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ: ʫ ʦʩʽʙ ʟ ɸʊɿɺ ʚʽʥ ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʮʠʬʨ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʫ ʦʩʽʙ ʟ 

ɹʊɿɺ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʚʘʚʩʷ ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ 

ʦʩʣʘʙʣʝʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʦʧʩʦʥʽʟʘʮʽʾ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʩʧʨʠʷʪʠ ʥʘʢʦʧʠʯʝʥʥʶ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ, ʪʠʤ ʩʘʤʠʤ, 

ʧʨʠʚʦʜʠʪʠ ʜʦ ʭʨʦʥʽʟʘʮʽʾ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʝʚʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʦʩʽʙ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʚ ʧʠʣʦʥʝʙʝʟʧʝʯʥʠʭ ʫʤʦʚʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʫ ʩʧʠʩʦʢ 

ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʪʘ ʚʨʘʟʣʠʚʠʭ ʣʘʥʦʢ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 
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ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʽ ʧʝʨʝʭʦʜʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʧʨʘʮʶʶʯʠʭ ʟʘ ʨʘʤʢʠ 

ʘʜʘʧʪʘʮʽʡʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʟʨʫʰʝʥʴ. 

ʉʪʘʥ ʧʦʢʘʟʥʠʢʽʚ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ ʟʘʣʝʞʘʚ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʢʦʥʪʘʢʪʫ ʟʽ ʰʢʽʜʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ. ɺ ʮʽʡ ʛʨʫʧʽ ʦʙʩʪʝʞʫʚʘʥʠʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʩʠʥʪʝʟʫ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ (Igɸ, IgM IgG), ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ 

ʟʨʫʰʝʥʥʷ ʫ ʚʩʽʭ ʩʪʘʞʝʚʠʭ ʛʨʫʧʘʭ ʨʝʻʩʪʨʫʚʘʣʠ ʧʦ ʚʤʽʩʪʫ IgM, ʢʨʽʤ ʪʦʛʦ, ʚ 

ʛʨʫʧʘʭ ʟʽ ʩʪʘʞʝʤ 21-30 ʨʦʢʽʚ ʪʘ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ ʮʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ 

ʜʦʩʪʦʚʽʨʥʠʤ ʟʥʠʞʝʥʥʷʤ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʫʻ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʦʢʨʝʤʠʭ ʢʣʘʩʽʚ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʨʠʚʘʣʦʩʪʽ ʢʦʥʪʘʢʪʫ ʟ ʧʠʣʦʤ, ʱʦ 

ʤʽʩʪʠʪʴ ʢʚʘʨʮ, ʚ ʢʨʦʚʽ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʥʘʢʦʧʠʯʫʚʘʣʠʩʴ ɸʊ ʜʦ 

ʬʦʨʤʘʣʽʥʽʟʦʚʘʥʦʾ ʪʘ ʜʝʥʘʪʫʨʦʚʘʥʦʾ ɼʅʂ (ɼʅʂʬ ʪʘ ɼʅʂʜ) ʪʘ ʢʦʣʘʛʝʥʫ.  

ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʦʩʽʙ ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ ʤʘʣʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʟʤʽʥ. (ʨʠʩ.4.2).  

 

 

ʈʠʩ. 4.2 ʇʦʢʘʟʥʠʢʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ ʧʨʘʮʶʶʯʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʪʠʧʫ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (MÑm) (% ʚʽʜ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ). 
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ɼʣʷ ʦʩʽʙ ʟ ɹʊɿɺ, ʥʘ ʧʨʦʪʠʚʘʛʫ ʟʜʦʨʦʚʠʤ ʧʨʘʮʶʶʯʠʤ, ʙʫʣʦ ʭʘʨʘʢʪʝʨʥʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ IgM ʪʘ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʨʽʚʥʷ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ (KGI). 

ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʪʘʥʫ ʛʫʤʦʨʘʣʴʥʦʛʦ ʣʘʥʢʠ ʦʩʽʙ ʟ ɸʊɿɺ ʙʫʣʦ 

ʥʘʢʦʧʠʯʝʥʥʷ Igɸ ʪʘ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ɸʊ ʜʦ ɼʅʂ (ɼʅʂʬ ʪʘ ɼʅʂʜ), ʱʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʠʩʪʝʤʥʠʭ ʟʤʽʥ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʽ ʨʦʟʚʠʪʢʫ ʽʥʬʝʢʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ. ʂʨʽʤ ʪʦʛʦ, ʫ ʦʩʽʙ ʽʟ ʟʤʽʥʘʤʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʦʙʦʭ ʛʨʫʧ ʚʠʨʘʞʝʥʦ ʽ 

ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʚ ʨʽʚʝʥʴ ʮʠʨʢʫʣʶʶʯʠʭ ʚ ʢʨʦʚʽ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ 

ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʧʦʰʢʦʜʞʝʥʥʷ 

ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ. 

ɺʠʷʚʣʝʥʠʡ ʩʧʝʢʪʨ ʟʨʫʰʝʥʴ ʫ ʛʫʤʦʨʘʣʴʥʽʡ ʣʘʥʮʽ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ 

ʧʨʘʮʶʶʯʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʚʥʫ ʚʨʘʟʣʠʚʽʩʪʴ ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʢʠ ʦʨʛʘʥʽʟʤʫ ʚ 

ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ ʧʠʣʫ, ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʘʫʪʦʽʤʫʥʥʠʭ ʧʨʦʮʝʩʽʚ ï ʦʜʥʠʭ ʟ ʦʩʥʦʚʥʠʭ ʣʘʥʦʢ ʨʦʟʚʠʪʢʫ ʧʠʣʦʚʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʂʨʽʤ ʪʦʛʦ, ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʟʥʘʯʘʪʠ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʙʣʝʤʠ ʟôʷʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ ʧʠʣʫ ʚ ʧʝʨʝʭʦʜʽ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʤʝʞʠ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʟʤʽʥ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʷʚʣʝʥʽ ʧʝʚʥʽ ʨʠʩʠ ʩʧʝʢʪʨʫ 

ʟʨʫʰʝʥʴ ʫ ʢʣʽʪʠʥʥʽʡ ʣʘʥʮʽ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʦʙʩʪʝʞʫʚʘʥʠʭ. ʋ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ, ʥʘ ʪʣʽ ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ, 

ʚʠʷʚʣʝʥʦʾ ʧʦ ʨʝʘʢʮʽʾ ʛʘʣʴʤʫʚʘʥʥʷ ʤʽʛʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʉD3 

(ʊ-ʣʽʤʬʦʮʠʪʽʚ). ʅʘʚʧʘʢʠ, ʜʣʷ ʦʩʽʙ ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ 

ʥʘʷʚʥʦʩʪʽ ʟʤʽʥ ʚ ʙʨʦʥʭʦʣʝʛʝʥʝʚʽʡ ʩʠʩʪʝʤʽ ʙʫʣʦ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʉD3, ʱʦ ʤʦʞʣʠʚʦ ʧʦʚôʷʟʘʥʦ ʟ 

ʧʦʩʣʘʙʣʝʥʥʷʤ ʧʝʚʥʦʶ ʤʽʨʦʶ ʘʜʛʝʟʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʤʬʦʮʠʪʽʚ.  

ɼʨʫʛʦʶ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʜʣʷ ʦʩʽʙ ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ, ʙʫʣʦ 

ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʫʙʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʉD22 (ʘʢʪʠʚʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 
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ʙʽʣʴʰ ʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʙʫʣʠ 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʦʩʽʙ ʟ ɹʊɿɺ, ʦʩʢʽʣʴʢʠ ʢʨʽʤ ʚʞʝ ʥʘʟʚʘʥʠʭ ʟʨʫʰʝʥʴ, ʚ ʮʽʻʾ ʛʨʫʧʽ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʫʙʧʦʧʫʣʷʮʽʡ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ: ʉD4 (ʊ-ʭʝʣʧʝʨʽʚ), ʉD8 (ʊ-ʩʫʧʨʝʩʦʨʽʚ), ʪʘ, ʷʢ ʩʣʽʜʩʪʚʦ, 

ʟʥʠʞʝʥʥʷ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʽʥʜʝʢʩʫ (ɯʈɯ). ɺ ʧʦʻʜʥʘʥʥʽ ʟ ʥʘʧʨʫʞʝʥʽʩʪʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ, ʪʘʢʘ ʜʠʥʘʤʽʢʘ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʨʫʰʝʥʴ ʊ-ʩʠʩʪʝʤʠ ʽʤʫʥʽʪʝʪʫ ʫ ʙʽʢ ʽʤʫʥʦʜʝʬʽʮʠʪʥʦʛʦ ʩʪʘʥʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʢʚʘʨʮʦʚʦʛʦ ʧʠʣʫ ʫ ʦʙʩʪʝʞʫʚʘʥʠʭ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥʠ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʩʫʧʫʪʥʽ ʨʦʟʚʠʪʢʫ 

ʙʨʦʥʭʽʘʣʴʥʦʾ ʦʙʩʪʨʫʢʮʽʾ: ʮʝ ʦʩʣʘʙʣʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʜʠʩʙʘʣʘʥʩʦʤ ʚ ʩʠʥʪʝʟʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ: ʧʦʩʠʣʝʥʥʷ ʩʠʥʪʝʟʫ IgM ʪʘ ʧʨʦʜʫʢʮʽʾ 

Igɸ [90]. ʂʨʽʤ ʪʦʛʦ, ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʧʨʦʮʝʩʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ: ʧʝʨʝʚʘʞʥʘ ʘʢʪʠʚʽʟʘʮʽʷ ʛʫʤʦʨʘʣʴʥʦ ʾ

ʣʘʥʢʠ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ (CD22) ʽ 

ʥʘʢʦʧʠʯʝʥʥʷ ɸʊ ʜʦ ɼʅʂʜ, ʱʦ ʻ ʦʟʥʘʢʦʶ ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ 

ʘʫʪʦʽʤʫʥʥʠʭ ʧʨʦʮʝʩʽʚ (ʨʠʩ 4.3). 

ʅʘʨʷʜʫ ʟ ʚʠʚʯʝʥʥʷʤ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʧʨʘʮʶʶʯʠʭ 

ʚ ʫʤʦʚʘʭ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʥ ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ, ʷʢ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʣʘʥʦʢ ʛʦʤʝʦʩʪʘʟʫ, 

ʦʩʢʽʣʴʢʠ ʾʭʥʽʡ ʜʠʩʙʘʣʘʥʩ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʧʦʨʫʰʝʥʴ ʤʝʪʘʙʦʣʽʟʤʫ ʚ ʮʽʣʦʤʫ, ʽ 

ʷʢʠʡ, ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ, ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʩʪʘʥʽ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ. ɿʦʢʨʝʤʘ, 

ʚʚʘʞʘʻʪʴʩʷ ʜʦʚʝʜʝʥʠʤ, ʱʦ ʟʤʽʥʠ ʚ ʧʨʦʪʽʢʘʥʥʽ ʧʨʦʮʝʩʽʚ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʻ ʽʩʪʦʪʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʫ ʨʦʟʚʠʪʢʫ ʧʠʣʦʚʦʾ ʧʘʪʦʣʦʛʽʾ ʣʝʛʝʥʴ. 
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ʈʠʩ. 4.3 ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʫ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʦʙʩʪʝʞʫʚʘʥʠʭ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (MÑm) (% ʚʽʜ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ). 

 

ɼʦ ʚʠʚʯʝʥʥʷ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʫʶʪʴ ʩʪʘʥ 

ʧʦʯʘʪʢʦʚʠʭ, ʧʨʦʤʽʞʥʠʭ ʽ ʢʽʥʮʝʚʠʭ ʝʪʘʧʽʚ ʇʆʃ: ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ ʩʠʨʦʚʘʪʢʠ 

ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ Fe2+ (ʍʃFe2+ʩʧ., ʍʃFe2+ʩʫʤ.), ʜʽʻʥʦʚʽ ʢʦʥôʶʛʘʪʠ (ɼʂ), 

ʤʘʣʦʥʦʚʠʡ ʜʽʘʣʴʜʝʛʽʜ (ʄɼɸ), ʘ ʪʘʢʦʞ, ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ 

ʧʨʦʮʝʩʘʤʠ ʇʆʃ ï ʧʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ: 

ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʷ ʩʠʨʦʚʘʪʢʠ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʝʨʝʢʠʩʥʝʤ ʚʦʜʥʶ 

(ʍʃʅ2ʆ2ʩʧ., ʍʃʅ2ʆ2ʩʫʤ.), ʘ ʪʘʢʦʞ ʘʢʪʠʚʥʽʩʪʴ ʦʜʥʦʛʦ ʟ ʥʘʡʙʽʣʴʰ ʻʤʥʠʭ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ï ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ (ʎʇ). 

ʋ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʣʴʥʦ-ʨʘʜʠʢʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ 

ʟʨʦʩʪʘʣʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʘʞʫ ʨʦʙʦʪʠ, ʥʘ ʱʦ ʚʢʘʟʫʻ ʟʙʽʣʴʰʝʥʥʷ ʩʠʛʥʘʣʫ 

ʩʧʦʥʪʘʥʥʦʾ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ (ʉʍʃ). ʇʨʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʧʨʦʮʝʩʽʚ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʞʫ ʩʚʽʜʯʘʪʴ ʪʘʢʦʞ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʧʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʽʦʥʘʤʠ Fe2+ [87, 88]. 
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ʋ ʪʦʡ ʞʝ ʯʘʩ ʫ ʚʩʽʭ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʨʽʚʝʥʴ ʩʚʽʪʣʦʩʫʤʠ                       

(ʍʃFe2+ʩʫʤ.) ʚʽʜʧʦʚʽʜʘʚ ʢʦʥʪʨʦʣʴʥʠʤ ʮʠʬʨʘʤ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʜʦʩʪʘʪʥʶ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚ ʩʠʩʪʝʤʠ ʇʆʃ ʮʴʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʦʩʽʙ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʫ ʦʙʩʪʝʞʫʚʘʥʠʭ ʧʨʦʤʽʞʥʠʭ ʽ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ï 

ɼʂ ʽ ʄɼɸ ʚʠʷʚʠʣʦ ʥʝʛʘʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ. ʊʘʢ, ʷʢʱʦ ʥʘ ʧʨʦʤʽʞʥʦʤʫ ʝʪʘʧʽ ʇʆʃ, 

ʩʫʜʷʯʠ ʟʘ ʨʽʚʥʝʤ ɼʂ, ʫ ʚʩʽʭ ʩʪʘʞʝʚʠʭ ʛʨʫʧʘʭ ʟʥʘʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʨʽʚʥʷ 

ʢʦʥʪʨʦʣʶ ʥʝ ʬʽʢʩʫʚʘʣʦʩʷ, ʪʦ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʢʦʥʪʨʦʣʴʥʠʤʠ ʜʘʥʠʤʠ 

ʄɼɸ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧ ʟʽ ʟʥʘʯʥʠʤ ʩʪʘʞʝʤ: 21-30 ʨʦʢʽʚ ʽ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ 

ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʢʨʦʚʽ ʜʦʩʠʪʴ ʪʦʢʩʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ.  

ɺʠʨʘʞʝʥʽ ʟʨʫʰʝʥʥʷ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʩʪʘʥ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ï ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʍʃ ʧʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ (ʍʃH2O2ʩʧ., ʍʃʅ2ʆ2ʩʫʤ.), 

ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʪʘʥ ʬʘʢʪʦʨʽʚ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʛʦ ʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ, 

ʷʢ ʽ ʚ ʨʘʟʽ ʍʃʅ2ʆ2ʩʧ. ʚ ʛʨʫʧʽ ʟ ʥʝʚʝʣʠʢʠʤ ʩʪʘʞʝʤ (ʜʦ 10 ʨʦʢʽʚ) ʜʦʩʪʦʚʽʨʥʠʭ 

ʟʨʫʰʝʥʴ ʥʝ ʚʠʷʚʣʷʣʦʩʷ, ʘ ʧʨʠ ʧʨʦʜʦʚʞʝʥʥʽ ʢʦʥʪʘʢʪʫ ʟ ʧʠʣʦʤ ʨʦʟʨʠʚ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʶ ʠ ʩʪʘʞʝʚʠʭ ʛʨʫʧ ʟʙʽʣʴʰʫʚʘʚʩʷ. ɺ ʪʦʡ ʞʝ ʯʘʩ 

ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʥʘʡʙʽʣʴʰ ʻʤʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʫ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ï 

ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʥʝ ʜʦʩʷʛʘʣʦ ʜʦʩʪʦʚʽʨʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ. 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʜʦʨʦʚʠʤʠ ʧʨʘʮʶʶʯʠʤʠ ʚ ʛʨʫʧʘʭ ʧʨʘʮʶʶʯʠʭ ʟ 

ʧʦʨʫʰʝʥʥʷʤʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʉʍʃ, ʱʦ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʅʉʊ-ʪʝʩʪʫ ʘʥʘʣʦʛʽʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʽ ʩʣʫʞʠʪʴ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʚʠʩʥʘʞʝʥʥʷ ʢʠʩʝʥʴʫʪʚʦʨʶʶʯʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʨʠ ʨʦʟʚʠʪʢʫ 

ʧʦʨʫʰʝʥʴ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʩʠʩʪʝʤʠ ʇʆʃ ʮʴʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʟʘʛʘʣʴʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ 

ï ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʨʫʰʝʥʴ ʧʦ ʛʨʫʧʘʭ [89]. ʊʘʢ, ʫ ʦʩʽʙ ʟ ɹʊɿɺ ʚ 3 ʨʘʟʠ 

ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʰʚʠʜʢʦʛʦ ʩʧʘʣʘʭʫ ʟ Fe2+, ʧʨʠ ʮʴʦʤʫ ʟʘʬʽʢʩʦʚʘʥʽ 

ʟʤʽʥʠ ʩʫʤʘʨʥʦʛʦ ʩʚʽʪʽʥʥʷ ʭʦʯʘ ʽ ʜʦʩʷʛʘʣʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʧʨʦʪʝ ʙʫʣʠ ʤʝʥʰ 

ʚʠʨʘʞʝʥʠʤʠ. ɸʥʘʣʦʛʽʯʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʤʽʥ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽ ʟʘ ʟʤʽʩʪʦʤ 
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ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ ʪʘ ʧʨʦʤʽʞʥʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ï ʜʽʻʥʦʚʠʭ 

ʢʦʥôʶʛʘʥʪʽʚ, ʧʨʦʪʝ, ʚ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʥʝ ʨʝʻʩʪʨʫʚʘʣʦʩʷ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʦ ʧʦʢʘʟʥʠʢʘʭ ʇʆʃ ʦʩʽʙ ʟ ɸʊɿɺ ʧʨʦʩʪʝʞʫʚʘʣʘʩʴ 

ʧʨʦʪʠʣʝʞʥʘ ʟʘ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʜʠʥʘʤʽʢʘ. ʂʨʽʤ ʪʦʛʦ, ʚʠʷʚʣʝʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʙʫʣʠ ʥʝ ʪʘʢʠʤʠ ʟʥʘʯʥʠʤʠ ʷʢ ʫ ʭʚʦʨʠʭ ʥʘ 

ʍʆɿʃ. ʋ ʮʽʻʾ ʛʨʫʧʽ ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʬʽʢʩʫʚʘʣʠʩʷ ʣʠʰʝ ʧʦ ʍʃFe2+ʩʫʤ. ʈʽʚʝʥʴ 

ʧʨʦʤʽʞʥʠʭ ʽ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʇʆʃ: ɼʂ ʠ ʄɼɸ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʣʠ 

ʙʣʠʟʴʢʽ ʜʦ ʪʘʢʠʭ ʫ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ. 

ɼʠʥʘʤʽʢʘ ʟʨʫʰʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ɸʆɿ ʚ ʛʨʫʧʘʭ ʭʚʦʨʠʭ 

ʚʽʜʧʦʚʽʜʘʣʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʦ ʩʠʩʪʝʤʽ ʇʆʃ: ʫ ʦʩʽʙ ʟ ɸʊɿɺ 

ʧʦʢʘʟʥʠʢʠ ʟʙʝʨʽʛʘʣʠʩʷ ʥʘ ʨʽʚʥʽ ʛʨʫʧʠ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ, ʫ ʦʩʽʙ ʟ ɹʊɿɺ 

ʩʠʩʪʝʤʘ ɸʆɿ ʘʢʪʠʚʽʟʫʚʘʣʘʩʷ, ʧʨʦ ʱʦ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʦ ʜʦʩʪʦʚʽʨʥʠʤ 

ʟʨʫʰʝʥʥʷʤ ʍʃH2O2ʩʧ., ʍʃʅ2ʆ2ʩʫʤ. ʪʘ ʚʤʽʩʪʫ ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʫ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ ʚ ʫʤʦʚʘʭ ʟʘʧʠʣʝʥʦʩʪʽ, ʤʘʣʠ ʤʽʩʮʝ ʦʜʥʦʩʧʨʷʤʦʚʘʥʽ ʩʢʦʤʧʝʥʩʦʚʘʥʽ 

ʟʨʫʰʝʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʠʩʪʝʤʠ ʇʆʃ-ɸʆɿ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʧʨʷʤʽʡ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʦʙʩʪʝʞʫʚʘʥʠʭ ʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ, 

ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʜʦʩʪʘʪʥʴʦ ʩʪʽʡʢʫ ʩʠʩʪʝʤʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ. 

ʇʨʠ ʧʦʷʚʽ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʩʠʩʪʝʤʘ ʇʆʃ-ɸʆɿ ʦʙʩʪʝʞʫʚʘʥʠʭ ʦʩʽʙ 

ʚʽʜʨʽʟʥʷʣʘʩʴ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʾ ʚʝʜʫʯʫ 

ʨʦʣʴ ʷʢ ʫ ʧʨʦʮʝʩʘʭ ʘʜʘʧʪʘʮʽʾ ʟʜʦʨʦʚʦʛʦ ʦʨʛʘʥʽʟʤʫ ʜʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚ, ʪʘʢ 

ʽ ʚ ʨʦʟʚʠʪʢʫ ʙʽʣʴʰ ʛʣʠʙʦʢʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʨʠ ʚʩʴʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʽ ʝʬʝʢʪʽʚ, ʚʠʢʣʠʢʘʥʠʭ ʧʨʦʜʫʢʪʘʤʠ ʇʆʃ ʥʘ 

ʢʣʽʪʠʥʫ, ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʝʬʝʢʪ ʮʝ ʜʽʷ ʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʙʽʦʤʝʤʙʨʘʥ. ʎʝʡ 

ʤʝʭʘʥʽʟʤ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʪʨʘʥʩʧʦʨʪ ʨʝʯʦʚʠʥ ʯʝʨʝʟ ʤʝʤʙʨʘʥʠ ʚ ʥʦʨʤʘʣʴʥʠʭ 

ʢʣʽʪʠʥʘʭ ʽ ʡʦʛʦ ʧʦʨʫʰʝʥʥʷ ʤʦʞʝ ʣʝʞʘʪʠ ʚ ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ ʙʘʛʘʪʴʦʭ 

ʥʝʛʘʪʠʚʥʠʭ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʧʨʦʮʝʩʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʢʨʽʤ ʩʠʩʪʝʤʠ ʇʆʃ-ɸʆɿ, 

ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʠʡʥʷʪʠʡ ʧʦʢʘʟʥʠʢ ʧʨʦʥʠʢʥʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ 

ʢʨʦʚʽ.  
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ʇʨʦʥʠʢʥʽʩʪʴ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʱʦʜʦ ʦʜʥʦʚʘʣʝʥʪʥʠʭ ʘʥʽʦʥʽʚ 

(ʩʝʯʦʚʠʥʠ) ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʚʘʣʦʩʴ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʫ ʚʩʽʭ ʩʪʘʞʝʚʠʭ 

ʛʨʫʧʘʭ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʞʫ. ɿʤʽʥʠ ʧʝʨʝʢʠʩʥʦʛʦ 

ʛʝʤʦʣʽʟʫ ʝʨʠʪʨʦʮʠʪʽʚ (ʇɻɽ) ʤʘʣʠ ʽʥʰʠʡ ʭʘʨʘʢʪʝʨ. ʋ ʛʨʫʧʘʭ ʟ ʤʝʥʰʠʤ ʩʪʘʞʝʤ 

ï ʜʦ 10 ʨʦʢʽʚ ʽ 11-20 ʨʦʢʽʚ ʧʦʢʘʟʥʠʢʠ ʟʙʝʨʽʛʘʣʠʩʷ ʥʘ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ, ʧʨʠ 

ʙʽʣʴʰ ʪʨʠʚʘʣʦʤʫ ʢʦʥʪʘʢʪʽ ʟʽ ʰʢʽʜʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʇɻɽ ʛʨʫʧʽ 21-30 ʨʦʢʽʚ ʪʘ 30 ʨʦʢʽʚ. 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʪʝ, ʱʦ ʥʘ ʝʨʠʪʨʦʮʠʪʘʨʥʽ ʤʝʤʙʨʘʥʠ ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʪʘʢ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʜʽʻ ʢʦʤʧʣʝʢʩ ʩʪʠʤʫʣʶʶʯʠʭ ʬʘʢʪʦʨʽʚ ʇʆʃ-ɸʆɿ, 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʡʤʦʚʽʨʥʦ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʨʦʮʝʩʠ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʙʝʨʝʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʢʣʽʪʠʥʠ. 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʪʘʞʫ ʢʦʤʧʝʥʩʘʪʦʨʥʽ 

ʤʝʭʘʥʽʟʤʠ ʫ ʦʙʩʪʝʞʝʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ, ʡʤʦʚʽʨʥʦ, ʥʝ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʽ, ʧʨʦ 

ʱʦ ʩʚʽʜʯʠʪʴ ʜʠʥʘʤʽʢʘ ʟʨʫʰʝʥʴ ʰʚʠʜʢʦʩʪʽ ʦʩʽʜʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ (ʐʆɽ) ï 

ʷʢʱʦ ʧʨʠ ʩʪʘʞʽ ʜʦ 10 ʨʦʢʽʚ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟ ʢʦʥʪʨʦʣʝʤ ʥʝ 

ʟôʷʚʣʷʣʦʩʷ, ʪʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʪʘʞʫ ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʶʯʽ 

ʟʨʫʰʝʥʥʷ.  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʠ ʪʘʢʦʞ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ï ʯʘʩ 

ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, ʷʢʠʡ ʚ ʧʝʚʥʽʡ ʤʽʨʽ ʚʽʜʦʙʨʘʞʘʻ ʩʪʘʥ ʤʝʪʘʙʦʣʽʟʤʫ, ʬʫʥʢʮʽʶ 

ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʩʪʘʥ ʪʢʘʥʠʥʥʠʭ ʬʘʢʪʦʨʽʚ. ɼʦʩʪʦʚʽʨʥʝ 

ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʫ ʚʩʽʭ ʩʪʘʞʝʚʠʭ ʛʨʫʧʘʭ ʚ ʤʝʞʘʭ 20,2-25,6 % 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʶ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʨʠʩʫʪʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʨʫʰʝʥʴ ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʩʢʣʘʜʦʚʠʭ ʢʨʦʚʽ ʧʨʠ 

ʢʦʥʪʘʢʪʽ ʟ ʰʢʽʜʣʠʚʠʤ ʚʠʨʦʙʥʠʯʠʤ ʬʘʢʪʦʨʦʤ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟ ʧʠʣʦʤ. 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʦʧʠʩʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʽ 

ʧʨʘʮʶʶʯʠʭ ʦʩʽʙ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʟʥʘʯʥʽ ʟʤʽʥʠ ʧʨʦʥʠʢʥʦʩʪʽ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ, ʧʨʠ ʯʦʤʫ ʙʽʣʴʰʦʶ ʤʽʨʦʶ 

ʧʦʨʫʰʝʥʥʷ ʚʠʷʚʣʷʣʠʩʷ ʫ ʦʩʽʙ ʟ ɹʊɿɺ, ʚ ʮʽʡ ʛʨʫʧʽ ʟʨʫʰʝʥʥʷ ʜʦʩʷʛʘʣʦ              

126,3 %, ʪʦʜʽ ʷʢ ʜʣʷ ʦʩʽʙ ʟ ɸʊɿɺ 73,9 %. ʊʘʢʘ ʞ ʜʠʥʘʤʽʢʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʦ 



 

122 

 

ʇɻɽ: ʫ ʦʩʽʙ ʟ ɹʊɿɺ ʮʠʬʨʠ ʇɻɽ ʙʽʣʴʰ ʥʽʞ 2,5 ʨʘʟʠ ʧʝʨʝʚʝʨʰʫʚʘʣʠ ʨʽʚʝʥʴ ʇɻɽ 

ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ, ʧʨʠ ʮʴʦʤʫ ʽʩʪʦʪʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ 

ʦʩʽʙ ʟ ɸʊɿɺ ʥʝ ʨʝʻʩʪʨʫʚʘʣʦʩʷ. ʇʨʦʮʝʩʠ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʙʽʦʤʝʙʨʘʥ ʫ 

ʦʙʩʪʝʞʝʥʠʭ ʦʩʽʙ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʜʦʩʪʦʚʽʨʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʐʆɽ ʚ ʛʨʫʧʘʭ 

ʧʨʘʮʶʶʯʠʭ ʦʩʽʙ ʟ ɹʊɿɺ ʪʘ ɸʊɿɺ [92]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠ ʨʷʜ ʚʽʜʭʠʣʝʥʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʷʢ ʫ ʟʜʦʨʦʚʠʭ 

ʧʨʘʮʶʶʯʠʭ, ʪʘʢ, ʽ ʙʽʣʴʰ ʩʫʪʪʻʚʽ, ʫ ʧʨʘʮʶʶʯʠʭ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʚʝʥʪʠʣʷʮʽʾ 

ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʧʨʠ ʚʧʣʠʚʽ ʢʦʤʧʣʝʢʩʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʘ 

ʪʘʢʦʞ ʾʭ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʪʦʙʪʦ ʟʜʘʪʥʽʩʪʴ ʧʨʦʪʠʩʪʦʷʪʠ ʨʫʡʥʽʚʥʽʡ ʜʽʾ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ ʪʘ ʧʝʚʥʠʡ ʜʠʩʙʘʣʘʥʩ, 

ʱʦ ʤʘʻ ʤʽʩʮʝ ʚ ʩʠʩʪʝʤʽ ʇʆʃ-ɸʆɿ, ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʤʦʞʣʠʚʝ ʧʦʨʫʰʝʥʥʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʦʩʽʙ, ʷʢʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʫʤʦʚʘʭ 

ʧʽʜʚʠʱʝʥʦʾ ʟʘʧʠʣʝʥʦʩʪʽ ʪʘ ʟʥʘʯʥʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʟ 

ʧʦʨʫʰʝʥʥʷʤʠ ʨʦʙʦʪʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʧʨʦʬʝʩʽʡʥʦʤʫ 

ʢʦʥʪʘʢʪʽ ʟ ʧʠʣʦʤ, ʱʦ ʤʽʪʠʪʴ ʢʚʘʨʮ, ʭʘʨʘʢʪʝʨ ʨʦʟʚʠʪʢʫ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʝʘʢʮʽʻʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ 

ʩʠʩʪʝʤ. ɸʢʪʠʚʽʟʘʮʽʷ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, 

ʦʩʣʘʙʣʝʥʥʷ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʤʝʥʪʫ, ʧʨʠʛʥʽʯʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʘʜʘʧʪʠʚʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʇʆʃ ʩʧʨʠʷʻ ʧʝʨʩʠʩʪʫʶʯʦʾ ʧʦʜʨʘʟʣʠʚʦʾ ʜʽʾ 

ʥʘ ʩʪʨʫʢʪʫʨʠ ʝʧʽʪʝʣʽʶ ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʪʘ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʭʨʦʥʽʯʥʦʛʦ 

ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɸʢʪʠʚʘʮʽʷ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʥʷ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʣʘʥʢʠ, ʥʘ ʪʣʽ ʩʣʘʙʢʦ ʾ ʬʘʛʦʮʠʪʘʨʥʦ ʾ ʚʽʜʧʦʚʽʜʽ, ʟʙʽʣʴʰʫʻ 

ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʦʥʠʢʥʝʥʥʷ ʧʠʣʦʚʠʭ ʯʘʩʪʠʥʦʢ ʚ ʥʠʞʥʽ ʚʽʜʜʽʣʠ ʙʨʦʥʭʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʦʥʽʦʬʘʛʦʚ, ʨʦʟʚʠʪʢʫ ʘʫʪʦʽʤʫʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʚ 
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ʧʦʜʘʣʴʰʦʤʫ, ʟʘʤʽʥʽ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʩʧʦʣʫʯʥʦʶ ʽ, ʦʪʞʝ, ʧʨʦʛʨʝʩʫʚʘʥʥʶ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ. 

ɼʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ 

ʤʝʪʦʜ ʧʦʢʨʦʢʦʚʦʛʦ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʜʠʩʢʨʠʤʽʥʘʥʪʥʘ ʤʦʜʝʣʴ ʨʦʟʚʠʪʢʫ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ, 

ʚʽʜʧʦʚʽʜʥʦ ʷʢʦʾ ʨʠʟʠʢ ʚʚʘʞʘʻʪʴʩʷ ʚʠʩʦʢʠʤ, ʷʢʱʦ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʡ ʽʥʜʝʢʩ 

(ɼɯ) Ó1,332, ʪʘ ʥʠʟʢɹʠʤ ʧʨʠ ɼɯ<1,332: 

ɼɯ(ɹʊɿɺ)=0,1461+0,0183ĬʍʃFe
2+ʩʧ+0,1732ĬʉD3+1,9021ĬIgM+1,3586Ĭ 

ʌʏ+1,0493Ĭʎʝʨ-0,0095Ĭʎɯʂ+0,436Ĭʌɸʅ+0,241Ĭʅʉʊ+0,578ĬCD22, 

ɼɯ(ɸʊɿɺ)=0,354+0,162Ĭʎɯʂ+0,519ĬCD22+0,236ĬCD3+0,686Ĭɸʊɼʅʂʜ-

0,637Ĭʅʉʊ+0,241Ĭʉʍʃ+0,358ĬKGI, 

ʜʝ 

ʉD3 ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ; 

CD4, CD8, CD22 ï ʚʽʜʩʦʪʦʢ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

CD4, CD8, CD22; 

ʌɸʅ ï ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ; 

ʌʏ ï ʬʘʛʦʮʠʪʘʨʥʝ ʯʠʩʣʦ; 

ʉʍʃ ï ʨʽʚʝʥʴ ʩʧʦʥʪʘʥʥʦ ʾʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽ ʾ

ʍʃFe2+ʩʧ ï ʨʽʚʝʥʴ ʩʧʘʣʘʭʫ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽ ʾʽʥʜʫʢʦʚʘʥʦ ʾFe2+ ; 

ɯgM ï ʨʽʚʝʥʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ M; 

ɸʊɼʅʂʜ ï ʧʦʢʘʟʥʢʠʢ ɸʊ ʜʦ ɼʅʂʜ; 

ʎɯʂ ï ʚʤʽʩʪ ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ; 

KGI ï ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ; 

ʎʝʨ ï ʨʽʚʝʥʴ ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ; 

ʅʉʊ ï ʧʦʢʘʟʥʠʢ ʅʉʊ-ʪʝʩʪʫ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʦʨʫʰʝʥʴ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʢʣʽʪʠʥʥʦʾ ʪʘ 

ʛʫʤʦʨʘʣʴʥʦʾ ʣʘʥʦʢ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʩʠʩʪʝʤʠ ʇʆʃ-ɸʆɿ ʪʘ ʩʪʘʥʫ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ ʚ ʦʨʛʘʥʽʟʤʽ ʟʜʦʨʦʚʠʭ ʧʨʘʮʶʶʯʠʭ ʪʘ ʦʩʽʙ ʟ ɹʊɿɺ ʪʘ 

ɸʊɿɺ ʜʘʶʪʴ ʧʝʚʥʫ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʯʠʥʽ ʚʠʥʠʢʥʝʥʥʷ ʪʘ 
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ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʬʝʩʽʡʥʠʤ ʧʠʣʦʚʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʛʨʫʧʠ ʨʠʟʠʢʫ, ʩʧʨʠʷʶʯʠ, ʪʠʤ ʩʘʤʠʤ, 

ʧʨʦʬʽʣʘʢʪʠʮʽ ʮʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʟʜʦʨʦʚôʷ ʩʪʘʥʽʚ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

ɺ ʨʦʟʜʽʣʽ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʩʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʦ 

ʨʦʟʛʦʨʥʫʪʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʽ ʟʨʦʙʣʝʥʽ ʚʠʩʥʦʚʢʠ ʧʨʦ ʚʧʣʠʚ ʥʘ 

ʚʠʚʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʪʠ ʚ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʽ 

ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʟʤʽʥ ʨʦʙʦʪʠ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʦ ʚ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ               

[85, 86, 87, 88, 89, 90, 91, 92]. 
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ɺʀʉʅʆɺʂʀ 

 

ʊʨʠʚʘʣʠʡ ʯʘʩ ʧʨʘʮʽ ʚ ʥʝʙʝʟʧʝʯʥʠʭ ʧʠʣʦʚʠʭ ʫʤʦʚʘʭ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ 

ʧʦʨʫʰʝʥʥʷ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽʤʫʥʥʦʾ ʪʘ ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʽʥ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ. ʄʦʥʽʪʦʨʠʥʛ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʛʫʤʦʨʘʣʴʥʦʛʦ ʪʘ 

ʢʣʽʪʠʥʥʦʛʦ ʣʘʥʦʢ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʦʢʩʠʜʘʥʪʥʦʾ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤ ʤʦʞʝ ʜʦʟʚʦʣʠʪʠ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ 

ʢʨʠʪʠʯʥʠʡ ʪʝʨʤʽʥ ʢʦʥʪʘʢʪʫ ʟ ʰʢʽʜʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʨʘʮʶʶʯʦʛʦ, 

ʚʠʟʥʘʯʘʪʠ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʫ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʟʤʽʥ, ʦʪʞʝ, ʟʥʠʞʫʚʘʪʠ 

ʨʠʟʠʢ ʧʦʷʚʠ ʥʝʟʚʦʨʦʪʥʽʭ ʧʨʦʮʝʩʽʚ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. 

1. ʇʨʠʨʦʜʞʝʥʠʡ ʽʤʫʥʽʪʝʪ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʧʠʣʫ, ʱʦ 

ʤʽʩʪʠʪʴ ʢʚʘʨʮ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʢʠʩʝʥʴʥʝʟʘʣʝʞʥʦʛʦ 

ʬʘʛʦʮʠʪʦʟʫ (ʬʘʛʦʮʠʪʘʨʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ, ʬʘʛʦʮʠʪʘʨʥʝ ʯʠʩʣʦ, 

ʬʘʛʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ), ʟʥʠʞʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʢʠʩʝʥʴʟʘʣʝʞʥʦʛʦ ʬʘʛʦʮʠʪʦʟʫ 

(ʅʉʊ-ʪʝʩʪ), ʟʥʠʞʝʥʥʷʤ ʪʠʪʨʫ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʤʝʥʪʫ. 

2. ʋ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ, 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʽʚʝʥʴ IgM ʪʘ Igɸ, ʟʥʠʞʫʻʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 

ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʢʣʘʩʽʚ 

ɸ, ʄ, G: IgɸĬIgG/Igʄ) (ʥʘ 63,9 %) ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʧʨʠ 

ʙʨʦʥʭʽʘʣʴʥʠʭ ʟʤʽʥʘʭ, ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʘʫʪʦʘʥʪʠʪʽʣʘ ʜʦ ʜʝʥʘʪʫʨʦʚʘʥʦʾ ɼʅʂ, 

ʬʦʨʤʘʣʽʟʦʚʘʥʦʾ ɼʅʂ ʪʘ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʮʠʨʢʫʣʶʶʯʽ ʽʤʫʥʥʽ ʢʦʤʧʣʝʢʩʠ            

(ʥʘ 42 %) ʧʨʠ ʘʣʴʚʝʦʣʷʨʥʠʭ ʟʤʽʥʘʭ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. 

3. ɺʧʣʠʚ ʘʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʠʣʫ ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʤʽʥʘʤʠ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ: 

ʟʥʠʞʝʥʥʷʤ ʝʢʩʧʨʝʩʽʾ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʉD3                

(ʊ-ʣʽʤʬʦʮʠʪʽʚ), ʟʙʽʣʴʰʝʥʥʷʤ ʩʫʙʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʢʣʘʩʪʝʨʽʚ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʉD22 (ʘʢʪʠʚʦʚʘʥʠʭ ɺ-ʣʽʤʬʦʮʠʪʽʚ), ʟʥʠʞʝʥʥʷʤ 

ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʽʥʜʝʢʩʫ: (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʫʙʧʦʧʫʣʷʮʽʡ ʣʽʤʬʦʮʠʪʽʚ 
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ʢʣʘʩʪʝʨʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ CD4 (ʊ-ʭʝʣʧʝʨʽʚ) ʽ CD8 (ʊ-ʩʫʧʨʝʩʦʨʽʚ)                   

ʽ ʘʢʪʠʚʽʟʘʮʽʻʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ (ʧʦ ʨʝʘʢʮʽʾ ʛʘʣʴʤʫʚʘʥʥʷ 

ʤʽʛʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʤʽʪʦʛʝʥʦʤ). 

4. ɸʢʪʠʚʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ (ʟʙʽʣʴʰʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʧʘʣʘʭʫ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ Fe2+ ʚ 3 ʨʘʟʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ ʚ 1,5 ʨʘʟʠ), ʘʢʪʠʚʽʟʘʮʽʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ (ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ ʧʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʽ H2O2 ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ ʚ ʢʨʦʚʽ) ʩʫʧʨʦʚʦʜʞʫʶʪʴ 

ʙʨʦʥʭʽʘʣʴʥʽ ʟʤʽʥʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. 

5. ɿʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʧʦʥʪʘʥʥʦʾ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ ʪʘ 

ʧʦʩʣʘʙʣʝʥʥʷ (ʥʘ 37,1 %) ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʫʤʘʨʥʦʾ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʾ ʧʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʽ Fe2+ (ʍʃFe2+ʩʫʤ.) ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʘʣʴʚʝʦʣʷʨʥʠʭ ʟʤʽʥ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ.  

6. ʇʨʦʥʠʢʥʽʩʪʴ ʝʨʠʪʨʦʮʠʪʘʨʥʠʭ ʤʝʤʙʨʘʥ (ʟʘ ʩʪʫʧʝʥʝʤ ʛʝʤʦʣʽʟʫ 

ʝʨʠʪʨʦʮʠʪʽʚ ʚ ʨʦʟʯʠʥʽ ʩʝʯʦʚʠʥʠ ʽ ʭʣʦʨʠʜʫ ʥʘʪʨʽʶ) ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ                    

(ʚ 2,3 ʨʘʟʠ) ʫ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʧʠʣʫ, ʱʦ ʤʽʩʪʠʪʴ ʢʚʘʨʮ. 
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ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʚʠʢʣʘʜʝʥʦ ʾʭ ʚ ʬʦʨʤʘʪʽ ʧʘʪʝʥʪʫ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ). 

22. ʇʨʠʩʪʨʽʡ ʜʣʷ ʚʠʤʽʨʫ ʩʚʽʪʣʦʨʦʟʩʽʶʚʘʥʥʷ ʤʫʪʥʠʭ ʩʝʨʝʜʦʚʠʱ: ʧʘʪ. 

30692 ʋʢʨʘʾʥʘ. ˉ U 2007 11789; ʟʘʷʚʣ. 05.10.2007 ; ʦʧʫʙʣ. 11.03.2008 ;              

ɹʶʣ. ˉ 7. 2 ʩ. (ɿʜʦʙʫʚʘʯʝʤ ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ 

ʚʠʢʣʘʜʝʥʦ ʾʭ ʚ ʬʦʨʤʘʪʽ ʧʘʪʝʥʪʫ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ). 

23. ʉʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʽ ʧʝʨʝʢʠʩʥʦʛʦ ʛʝʤʦʣʽʟʫ ʝʨʠʪʨʦʮʠʪʽʚ 

ʚ ʦʜʥʽʡ ʧʨʦʙʽ ʢʨʦʚʽ : ʧʘʪ. 20618 ʋʢʨʘʾʥʘ. ˉ ɸ 2005 12718; ʟʘʷʚʣ. 28.12.2005 ; 

ʦʧʫʙʣ. 15.02.2007 ; ɹʶʣ. ˉ 2. 6 ʩ.(ɿʜʦʙʫʚʘʯʝʤ ʟʽʩʪʘʚʣʝʥʦ ʣʽʪʝʨʘʪʫʨʥʽ ʚʽʜʦʤʦʩʪʽ 

ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʠʢʣʘʜʝʥʦ ʾʭ ʚ ʬʦʨʤʘʪʽ ʧʘʪʝʥʪʫ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ). 
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ɸʧʨʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ 

1. ʄʽʞʥʘʨʦʜʥʘ ʟʘʦʯʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʇʨʦʙʣʝʤʠ, 

ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʽ ʩʧʦʨʪʠʚʥʠʭ ʥʘʫʢè. 

ʄʠʢʦʣʘʾʚ, 30 ʞʦʚʪʥʷ 2017 ʨ. ɿʘʦʯʥʘ ʬʦʨʤʘ ʫʯʘʩʪʽ.  

2. ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʑʦʨʽʯʥʽ 

ʪʝʨʘʧʝʚʪʠʯʥʽ ʯʠʪʘʥʥʷ: ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʫʯʘʩʥʦʾ ʪʝʨʘʧʽʾè. 

ʍʘʨʢʽʚ, 25-26 ʢʚʽʪʥʷ 2013 ʨ. ɿʘʦʯʥʘ ʬʦʨʤʘ ʫʯʘʩʪʽ. 

3. ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çɿʘʛʘʣʴʥʦʪʝʨʘʧʝʚʪʠʯʥʘ ʧʨʘʢʪʠʢʘ: ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ 

ʧʠʪʘʥʥʷè. ʍʘʨʢʽʚ, 7 ʣʠʩʪʦʧʘʜʘ 2013 ʨ. ɿʘʦʯʥʘ ʬʦʨʤʘ ʫʯʘʩʪʽ. 

4. ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çɸʢʪʫʘʣʴʥʽ ʘʩʧʝʢʪʠ ʜʽʘʛʥʦʩʪʠʢʠ, 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʍʘʨʢʽʚ, 25 ʣʠʩʪʦʧʘʜʘ 

2010 ʨ. ɿʘʦʯʥʘ ʬʦʨʤʘ ʫʯʘʩʪʽ. 

5. ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʑʦʨʽʯʥʽ ʪʝʨʘʧʝʚʪʠʯʥʽ ʯʠʪʘʥʥʷ, 

ʧʨʠʩʚʷʯʝʥʽ 30-ʨʽʯʯʶ ʟ ʜʥʷ ʟʘʩʥʫʚʘʥʥʷ ɼʋ çɯʥʩʪʠʪʫʪ ʪʝʨʘʧʽʾ ʽʤʝʥʽ ʃ. ʊ. ʄʘʣʦʾ 

ɸʄʅ ʋʢʨʘʾʥʠè : ʍʘʨʢʽʚ, 15-16 ʢʚʽʪʥʷ 2010 ʨ. ɿʘʦʯʥʘ ʬʦʨʤʘ ʫʯʘʩʪʽ. 

6. IV ʟ'ʾʟʜ ʬʪʠʟʽʘʪʨʽʚ ʽ ʧʫʣʴʤʦʥʦʣʦʛʽʚ ʋʢʨʘʾʥʠ. ʂʠʾʚ, 20-22 ʞʦʚʪʥʷ 2008 ʨ. 

ɿʘʦʯʥʘ ʬʦʨʤʘ ʫʯʘʩʪʽ. 

7. Xɯɯ ʂʦʥʛʨʝʩ ʉʚʽʪʦʚʦʾ ʬʝʜʝʨʘʮʽʾ ʫʢʨʘʾʥʩʴʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʪʦʚʘʨʠʩʪʚ 

(ʉʌʋʃʊ). ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 25-28 ʚʝʨʝʩʥʷ 2008. ɿʘʦʯʥʘ ʬʦʨʤʘ ʫʯʘʩʪʽ. 

8. ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ 

ʧʠʪʘʥʥʷ ʧʨʦʬʽʣʘʢʪʠʢʠ, ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴè 

ɼʦʥʝʮʴʢ, 8-9 ʣʠʩʪʦʧʘʜʘ 2007 ʨ. 2007. ʉ. 140. ɿʘʦʯʥʘ ʬʦʨʤʘ ʫʯʘʩʪʽ. 
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