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ɸʅʆʊɸʎɯʗ 

 ʉʠʣʝʥʢʦ ɹ.ʖ. ʂʣʽʥʽʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʥʘʥʦʧʦʢʨʠʪʪʷ. ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

 ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ 

(ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.01.22 çʉʪʦʤʘʪʦʣʦʛʽʷè ï

ʋʢʨʘʾʥʩʴʢʘ ʤʝʜʠʯʥʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠ, ʇʦʣʪʘʚʘ, 2020. 

 ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʛʦ ʧʠʪʘʥʥʷ 

ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ, ʘ ʩʘʤʝ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʯʘʩʪʢʦʚʦʶ ʘʙʦ ʧʦʚʥʦʶ ʘʜʝʥʪʽʻʶ ʥʠʞʥʴʦʾ ʪʘ ʚʝʨʭʥʴʦʾ ʱʝʣʝʧ ʟʥʽʤʥʠʤʠ 

ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ. 

 ɻʦʣʦʚʥʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʨʦʙʦʪʠ ʻ ʥʘ ʦʩʥʦʚʽ ʢʣʽʥʽʯʥʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ  ʫʜʦʩʢʦʥʘʣʝʥʦ ʽ ʦʙʛʨʫʥʪʦʚʘʥʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʯʘʩʪʢʦʚʦʶ 

ʘʙʦ ʧʦʚʥʦʶ ʘʜʝʥʪʽʻʶ ʥʠʞʥʴʦʾ ʪʘ ʚʝʨʭʥʴʦʾ ʱʝʣʝʧ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ 

ʧʨʦʪʝʟʘʤʠ ʟ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ:  ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʪʦʧʝʜʠʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟʥʽʤʥʠʤʠ ʘʢʨʠʣʦʚʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟ 

ʷʚʠʱʘʤʠ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʟʘ ʨʘʭʫʥʦʢ ʧʦʢʨʠʪʪʷ ʧʣʘʩʪʤʘʩʠ ʤʘʪʝʨʽʘʣʘʤʠ 

ʥʘʥʦʨʦʟʤʽʨʥʦʾ ʚʝʣʠʯʠʥʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʩʪʫʧʽʥʴ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ 

ʟʨʘʟʢʽʚ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ, ʷʢʽ ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʽ ʟ 

ʧʦʢʨʠʪʪʷʤ ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ ʉ60. ʇʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʤʦʥʦʤʝʨʫ ʪʘ ʬʫʣʝʨʝʥʫ ʉ60   ʥʘ ʦʨʛʘʥʽʟʤ ʙʽʣʠʭ ʱʫʨʽʚ, 

ʛʽʩʪʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʤʦʥʦʤʝʨʫ ʪʘ ʬʫʣʝʨʝʥʫ ʉ60   ʥʘ ʩʪʘʥ ʧʝʯʽʥʢʠ 

ʙʽʣʠʭ ʱʫʨʽʚ. ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʪʘ ʧʨʦʪʦʢʦʣ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʪʝʟʽʚ ʟ 

ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʢʣʽʥʽʢʫ ʦʨʪʦʧʝʜʠʯʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʾ ʪʘ ʦʮʽʥʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪɹ  ʧʨʦʪʝʟʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ 

ʧʨʦʪʝʟʘʤʠ  ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ  ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʨʦʢʫ, ʧʽʜʪʚʝʨʜʞʝʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ. 
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 ʇʨʦʚʝʜʝʥʦ ʦʙʩʪʝʞʝʥʥʷ ʽ ʣʽʢʫʚʘʥʥʷ 50 ʧʘʮʽʻʥʪʽʚ ʟ ʯʘʩʪʢʦʚʠʤʠ ʽ 

ʧʦʚʥʠʤʠ ʜʝʬʝʢʪʘʤʠ ʟʫʙʥʠʭ ʨʷʜʽʚ ʚʝʨʭʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ ʱʝʣʝʧ, ʷʢʽ ʤʘʣʠ ʦʟʥʘʢʠ 

ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ, ʟʫʙʥʽ ʨʷʜʠ ʷʢʠʭ ʙʫʣʠ ʚʽʜʥʦʚʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʥʽʤʥʠʭ 

ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ. ɺʽʢ ʧʘʮʽʻʥʪʽʚ ʥʘ 

ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʚ ʚʽʜ 40 ʜʦ 80 ʨʦʢʽʚ. ʇʘʮʽʻʥʪʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ 

ʥʘ ʪʨʠ ʛʨʫʧʠ: ɯɯ ʛʨʫʧʘ - ʧʘʮʽʻʥʪʠ ʟ ʯʘʩʪʢʦʚʠʤʠ ʽ ʧʦʚʥʠʤʠ ʟʥʽʤʥʠʤʠ 

ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ, ʙʘʟʠʩ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ 

ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè (25 ʯʦʣʦʚʽʢ), ɯɯɯ ʛʨʫʧʘ ʧʘʮʽʻʥʪʠ ʟ ʯʘʩʪʢʦʚʠʤʠ ʽ ʧʦʚʥʠʤʠ 

ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ, ʙʘʟʠʩ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè, ʽ ʧʦʢʨʠʪʠʭ ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ ʉ60, 

ʩʧʦʩʦʙʦʤ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʨʦʟʧʠʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ (25 ʯʦʣʦʚʽʢ). ʇʨʦʪʝʟʠ 

ʚʠʛʦʪʦʚʣʷʣʠʩʷ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ ʧʘʢʫʚʘʥʥʷ ʧʣʘʩʪʤʘʩʦʚʦʛʦ 

ʪʽʩʪʘ ʚ ʢʶʚʝʪʫ. ʂʦʥʪʨʦʣʴʥʫ ʛʨʫʧʫ (ɯ) ʩʢʣʘʣʠ ʟʜʦʨʦʚʽ ʧʘʮʽʻʥʪʠ ʟ 

ʙʝʟʧʝʨʝʨʚʥʠʤʠ ʟʫʙʥʠʤʠ ʨʷʜʘʤʠ (10 ʯʦʣʦʚʽʢ). 

ʇʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ, ʧʦʨʷʜ ʟ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ 

ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʬʽʟʠʯʥʽ ï ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦʜʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ - ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʥʘ ʦʨʛʘʥʽʟʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʽ - ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʚʣʘʩʥʝ 

ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ ʧʽʜ ʯʘʩ ʘʜʘʧʪʘʮʽʾ ʜʦ ʧʨʦʪʝʟʽʚ, ʩʪʘʪʠʩʪʠʯʥʽ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʢʣʽʥʽʯʥʠʭ ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ ʦʙʨʦʙʣʷʣʠ 

ʤʝʪʦʜʦʤ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʟʥʘʭʦʜʠʣʠ ʩʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ ʄ, ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʦʾ ʚʝʣʠʯʠʥʠ. 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ STATISTICA 6.0 

(StatSoft, ʉʐɸ) ʟ ʦʙʯʠʩʣʝʥʥʷʤ ʩʝʨʝʜʥʴʦʛʦ (ʄ) ʽ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʤʠʣʢʠ 

ʩʝʨʝʜʥʴʦʛʦ (m). 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʨʦʛʽʜʥʦʩʪʽ ʨʦʟʭʦʜʞʝʥʴ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʽʭ 

ʚʝʣʠʯʠʥ, ʚʠʟʥʘʯʘʣʠ ʢʨʠʪʝʨʽʡ ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʦʛʦ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʠʩʣʘ 
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ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʪʘʙʣʠʮʝʶ ʧʦʢʘʟʥʠʢʽʚ ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ "t" ʉʪʴʶʜʝʥʪʘ, 

ʚʠʟʥʘʯʘʣʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ.  

ʊʝʦʨʝʪʠʯʥʘ ʪʘ ʧʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ. ʈʝʟʫʣʴʪʘʪʠ ʢʣʽʥʽʯʥʠʭ, ʬʽʟʠʯʥʠʭ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ, ʝʣʝʢʪʨʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʧʨʦʪʝʟʥʠʤ ʩʪʦʤʘʪʠʪʦʤ ʤʘʶʪʴ ʪʝʦʨʝʪʠʯʥʝ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚ 

ʦʨʪʦʧʝʜʠʯʥʽʡ ʩʪʦʤʘʪʦʣʦʛʽʾ. 

ɺʠʢʦʥʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʻ ʥʘʫʢʦʚʝ ʽ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚ 

ʧʨʦʬʽʣʘʢʪʠʮʽ ʪʘ ʣʽʢʫʚʘʥʥʽ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ. ʋʜʦʩʢʦʥʘʣʝʥʠʡ ʧʨʦʪʦʢʦʣ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʜʦʚʽʚ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʱʦ 

ʜʘʻ ʧʽʜʩʪʘʚʠ ʜʣʷ ʡʦʛʦ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʢʣʽʥʽʢʫ ʦʨʪʦʧʝʜʠʯʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʾ 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʦʪʝʟʥʠʡ ʩʪʦʤʘʪʠʪ, ʬʫʣʝʨʝʥ, ʧʨʦʬʽʣʘʢʪʠʢʘ, 

ʥʘʥʦʧʦʢʨʠʪʪʷ, ʬʪʦʨʘʢʩ, ʟʥʽʤʥʠʡ ʧʣʘʩʪʠʥʢʦʚʠʡ ʧʨʦʪʝʟ.  

SUMMARY  

Sylenko B.Yu. Clinical and pathogenetic substantiation for the prevention of 

denture-induced stomatitis using nanocoating. Qualification research work on the 

manuscript basis. 

Thesis for the scientific degree of Doctor of Philosophy (Candidate of 

Medical Sciences) in specialty 14.01.22 çDentistryè ï Ukrainian Medical 

Stomatological Academy of the Ministry of Public Health of Ukraine, Poltava, 

2020. 

The dissertation presents the solution for a topical issue of modern medicine, 

namely increasing the effectiveness of treatment of patients with partial or 

complete anodontia of the lower and upper jaws with removable laminar 

prostheses made of acrylic plastic. 

The main achievement of the work is that treatment of patients with partial 

or complete anodontia of the lower and upper jaws with removable laminar 

prostheses made of acrylic plastic was improved and substantiated on the basis of 

clinical and laboratory studies. 
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The aim of the research was to increase the effectiveness of orthopedic 

treatment of patients using the removable acrylic plate prostheses with the 

phenomena of denture-induced stomatitis by coating the plastic with nanoscale 

materials. 

In accordance with the stated aim and objectives of the research, the author 

focused on the study of physical and mechanical properties and degree of water 

absorption of acrylic plastic samples, which are made by traditional technology, 

and coated with C60 fullerene molecules. The research involved experimental 

studies of the effect of MMA and fullerene C60 on the body of white rats, 

histological studies of the effect of MMA and fullerene C60 on the liver of white 

rats. The method and protocol for manufacturing dentures with a modified surface 

was developed for implementation in the clinic of orthopedic dentistry, the 

effectiveness of prosthetics with removable laminar dentures with nanocoating for 

one year was evaluated, the effectiveness of the proposed method for prevention of 

denture-induced stomatitis was confirmed. 

The study embraced examination and treatment of 50 patients with partial 

and complete defects of the dentition of the upper and lower jaws, who had signs 

of denture-induced stomatitis, the dentition of which was restored with removable 

laminar dentures made of acrylic plastic. The age of patients at the time of the 

study ranged from 40 to 80 years. Patients were divided into three groups: group II  

ï patients with partial and complete removable laminar prostheses, the base of 

which is made of dental plastic çFtoraxè (25 people), group III ï patients with 

partial and complete removable laminar dentures, the base of which is made of 

dental plastic çFtoraxè, and coated with fullerene molecules C60, by magnetron 

sputtering of materials (25 people). Prostheses were made according to the 

generally accepted method of packing plastic dough in a cuvette. The control group 

(I) consisted of healthy patients with uninterrupted dentitions (10 people). 

During the examination, along with the generally accepted methods of 

clinical study of patients, the author used physical methods to obtain information 

on the physical and mechanical properties of the studied materials, experimental 



6 
 

methods to determine the effect of fullerene on the body of experimental animals, 

electromyographic methods to assess the actual masticatory muscles during 

adaptations to prostheses, and statistical methods to determine the absolute values 

of the studied indicators, the reliability of the differences in the results. 

The obtained data of clinical and special research methods were processed 

by the method of variation statistics, according to which we found the arithmetic 

mean M, the deviation from the arithmetic mean. Statistical processing was 

performed using the program STATISTICA 6.0 (StatSoft, USA) with the 

calculation of the mean (M) and standard error of the mean value (m). 

To establish the probability of discrepancies between the obtained 

parameters of the mean values, the criterion was determined, on the basis of which, 

taking into account the number of observations according to the table of "t" 

Student indicators of the significant difference, the reliability was identified. 

Theoretical and practical value of the research. The results of clinical, 

physical, experimental and electrofunctional studies of patients with denture-

induced stomatitis have theoretical and practical significance in orthopedic 

dentistry. 

The conducted research has scientific and practical significance in the 

prevention and treatment of denture-induced stomatitis. The improved protocol for 

the prevention and treatment of denture-induced stomatitis has proven its 

effectiveness, which gives grounds for its widespread introduction in the clinic of 

orthopedic dentistry 

Key words: denture-induced stomatitis, fullerene, prophylaxis, nanocoating, 

Ftorax, removable laminar denture. 
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ʱʫʨʽʚ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ. 2018;18(2{62} ):172-176. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, 

ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, 

ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ. 

3. ʉʢʨʠʧʥʠʢʦʚ ʇʄ, ʉʠʣʝʥʢʦ ɹʖ, ʉʠʣʝʥʢʦ ɻʄ, ʉʠʣʝʥʢʦ ʖɯ. ʂʣʽʥʽʢʦ-

ʧʘʪʦʛʝʥʝʪʠʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ.  ʋʢʨʘʾʥʩʴʢʠʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʘʣʴʤʘʥʘʭ. 2014;2:95-

100. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ 

ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ ʩʪʘʪʠʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ. 

4. Bohdan Yu. Sylenko, Valentyn M. Dvornyk, Yurii I. Sylenko, Maryna V. 

Khrebor, Tetiana A. Khmil, Volodymyr I. Makarenko. Features of physical and 
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ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʥʽʤʥʠʤʠ ʘʢʨʠʣʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ. ʋʢʨʘʾʥʩʴʢʠʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ 
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ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ 

ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ. 

7. ʇʘʪ.ˉ120481 ʋʢʨʘʾʥʘ, ʄʇʂ A61C 13/00. ʉʧʦʩʽʙ ʧʨʦʬʽʣʘʢʪʠʢʠ 
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- ˉ u201702094; ʟʘʷʚʣ.06.03.2017; ʦʧʫʙʣ. 10.11.2017, ɹʶʣ. ˉ 24. ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ, ʚʟʷʚ ʫʯʘʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʩʧʦʩʦʙʫ, 

ʦʬʦʨʤʠʚ ʟʘʷʚʢʫ. 

 8. ʉʠʣʝʥʢʦ ɹʖ. ʂʣʽʥʽʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʥʦʧʦʢʨʠʪʪʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ. ʂʣʽʥʽʯʥʘ 

ʩʪʦʤʘʪʦʣʦʛʽʷ. 2014;3:96-97.  ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ 

ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ 

ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʪʝʟʠ. 

  9. ʉʢʨʠʧʥʠʢʦʚ ʇʄ, ʉʠʣʝʥʢʦ ɹʖ. ʂʣʽʥʽʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʝ 

ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ 

ʩʪʦʤʘʪʠʪʽʚ. ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʣʽʢʘʨʽʚ-ʽʥʪʝʨʥʽʚ, 

ʤʘʛʽʩʪʨʽʚ ʪʘ ʢʣʽʥʽʯʥʠʭ ʦʨʜʠʥʘʪʦʨʽʚ  çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠè 

(26 ʪʨʘʚʥʷ 2014 ʨʦʢʫ).  ʇʦʣʪʘʚʘ: ʋʄʉɸ; 2014; ʉ. 78. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï 

ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʪʝʟʠ. 

10. ʉʠʣʝʥʢʦ ɹʖ, ʂʦʚʘʯ ɻʄ. ʇʨʦʬʽʣʘʢʪʠʢʘ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ. 

2013;16(1):131-132. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, 

ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ 

ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʪʝʟʠ. 

 11. ʉʠʣʝʥʢʦ ɹʖ. ʇʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ ʧʣʘʩʪʤʘʩʠ ʟ ʧʦʢʨʠʪʪʷʤ 

ʬʫʣʝʨʝʥʘʤʠ ʉ60. ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʣʽʢʘʨʽʚ-

ʽʥʪʝʨʥʽʚ, ʤʘʛʽʩʪʨʽʚ ʪʘ ʢʣʽʥʽʯʥʠʭ ʦʨʜʠʥʘʪʦʨʽʚ  çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ 
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ʤʝʜʠʮʠʥʠè (25 ʪʨʘʚʥʷ 2015 ʨʦʢʫ).  ʇʦʣʪʘʚʘ: ʋʄʉɸ; 2015. ʉ. 86. ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʪʝʟʠ. 

 12. ʉʠʣʝʥʢʦ ɹʖ, ɼʚʦʨʥʠʢ ɺʄ, ʉʠʣʝʥʢʦ ʖɯ. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ ʽ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ  ʙʘʟʠʩʥʦʾ ʧʣʘʩʪʤʘʩʠ ʟ ʤʦʜʠʬʽʢʦʚʘʥʦʶ 

ʧʦʚʝʭʥʝʶ. ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾè (6-7 ʛʨʫʜʥʷ 2019 

ʨʦʢʫ). ʍʘʨʢʽʚ: ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ; 2019:148-

151. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ 

ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʪʝʟʠ. 

 13. ʉʠʣʝʥʢʦ ɹʖ. ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʘʟʠʩʥʦʾ ʧʣʘʩʪʤʘʩʠ ʟ 

ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ. ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʣʽʢʘʨʽʚ-ʽʥʪʝʨʥʽʚ, ʤʘʛʽʩʪʨʽʚ ʪʘ ʢʣʽʥʽʯʥʠʭ ʦʨʜʠʥʘʪʦʨʽʚ  çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 

ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠè (25 ʪʨʘʚʥʷ 2017 ʨʦʢʫ);  ʇʦʣʪʘʚʘ: ʋʄʉɸ; 2017:92-93. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, 

ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, 

ʦʬʦʨʤʠʚ ʪʝʟʠ. 

 14. ʉʠʣʝʥʢʦ ɹʖ. ɺʠʚʯʝʥʥʷ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ ʦʨʛʘʥʽʟʤ 

ʱʫʨʽʚ. ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʣʽʢʘʨʽʚ-ʽʥʪʝʨʥʽʚ, 

ʤʘʛʽʩʪʨʽʚ ʪʘ ʢʣʽʥʽʯʥʠʭ ʦʨʜʠʥʘʪʦʨʽʚ, ʧʨʠʩʚʷʯʝʥʦʾ 25 ʨʽʯʯʶ ʅʘʚʯʘʣʴʥʦ-

ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ.   çɸʢʪʫʘʣʥɹʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ 

ʤʝʜʠʮʠʥʠè (24 ʪʨʘʚʥʷ 2018 ʨʦʢʫ).  ʇʦʣʪʘʚʘ: ʋʄʉɸ; 2018. ʉ. 85. ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʪʝʟʠ. 

15. ʉʠʣʝʥʢʦ ɹʖ, ɼʚʦʨʥʠʢ ɺʄ, ʉʠʣʝʥʢʦ ʖɯ, ʉʠʣʝʥʢʦ ɻʗ. ʇʦʢʘʟʥʠʢʠ 

ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʾ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ̔ ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʶ ʘʢʨʠʣʘʪʽʚ. ʋʢʨʘʾʥʩʴʢʠʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ 

ʘʣʴʤʘʥʘʭ. 2020;1:51-56. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ 
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ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ 

ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ. 

16. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʣʠʩʪ çʉʧʦʩʽʙ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ 

ʧʨʠ ʯʘʩʪʢʦʚʽʡ ʪʘ ʧʦʚʥʽʡ ʚʽʜʩʫʪʥʦʩʪʽ ʟʫʙʽʚè / ʂʘʡʜʘʰʝʚ ɯ.ʇ., ɼʚʦʨʥʠʢ ɺ.ʄ., 

ʉʠʣʝʥʢʦ ɹ.ʖ., ʉʠʣʝʥʢʦ ʖ.ɯ., ʂʘʟʠʤʠʨʦʚ ʄ.ʄ. // ˉ202ï2019. ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ, ʦʬʦʨʤʠʚ ʟʘʷʚʢʫ. 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ: ʇʦʪʨʝʙʘ ʫ ʧʨʦʪʝʟʫʚʘʥʥʽ ʟʥʽʤʥʠʤʠ ʟʫʙʥʠʤʠ  

ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 50 ʜʦ 

75% ʽ ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʟ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ ʫ ʟʚôʷʟʢʫ ʟʽ 

ʟʥʘʯʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʽ ʧʨʦʛʨʝʩʫʶʯʠʤ  

ʩʪʘʨʽʥʥʷʤ ʥʘʩʝʣʝʥʥʷ  ʚʩʽʻʾ ʟʝʤʥʦʾ ʢʫʣʽ, ʦʩʦʙʣʠʚʦ ʚ ʽʥʜʫʩʪʨʽʘʣʴʥʦ ʨʦʟʚʠʥʝʥʠʭ 

ʢʨʘʾʥʘʭ ʜʝ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʟʙʽʣʴʰʫʻʪʴʩʷ [1, 2, 3, 4, 5]. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʘʟʠʩʽʚ ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ, ʚ ʦʩʥʦʚʥʦʤʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʭʽʜʥʽ ʘʢʨʠʣʦʚʦʾ ʪʘ ʤʝʪʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ. ɰʭ 

ʧʨʦʮʝʥʪʥʘ ʯʘʩʪʢʘ ʫ ʚʩʽʭ ʚʠʜʘʭ ʟʥʽʤʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʩʢʣʘʜʘʻ ʚʽʜ 91 ʜʦ 98% [6, 

7, 8, 9, 10, 11]. ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʽʥʰʠʤ ʧʦʟʠʪʠʚʥʠʤ ʷʢʦʩʪʷʤ, 

ʘʢʨʠʣʦʚʽ ʧʣʘʩʪʤʘʩʠ ʷʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ [12], ʱʝ ʜʦʚʛʠʡ ʯʘʩ ʟʘʣʠʰʘʪʠʤʫʪʴʩʷ 

ʦʩʥʦʚʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʥʽʤʥʠʭ 

ʧʨʦʪʝʟʽʚ, ʽ ʪʦʤʫ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [13]. 

ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʠʡ ʧʝʨʝʣʽʢ ʧʦʟʠʪʠʚʥʠʭ ʷʢʦʩʪʝʡ, ʘʢʨʠʣʦʚʘ 

ʧʣʘʩʪʤʘʩʘ ʤʘʻ ʙʘʛʘʪʦ ʥʝʜʦʣʽʢʽʚ: ʥʘʷʚʥʽʩʪʴ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʽ ʷʢ 

ʥʘʩʣʽʜʦʢ ʪʦʢʩʠʯʥʽ ʽ ʘʣʝʨʛʽʯʥʽ ʧʨʦʷʚʠ  ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʤʽʢʨʦʧʦʨʠ ʚ 

ʧʣʘʩʪʤʘʩʽ ʜʝ ʬʽʢʩʫʻʪʴʩʷ ʤʽʢʨʦʬʣʦʨʘ, ʧʦʨʫʰʝʥʥʷ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ, 

ʥʝʘʜʝʢʚʘʪʥʠʡ ʪʠʩʢ ʪʘ ʥʝʪʦʯʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʙʘʟʠʩʫ ʧʨʦʪʝʟʘ ʨʝʣʴʻʬʫ ʪʢʘʥʠʥ 

ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʱʦ ʚʩʝ ʨʘʟʦʤ ʘʙʦ ʢʦʞʝʥ ʦʢʨʝʤʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʩʝʨʡʦʟʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ  

ï ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ [7, 8,14,15,16,17]. 

ɿʘʭʚʦʨʶʚʘʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ  ʧʽʜ ʜʽʻʶ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ ʟʘ ʜʘʥʠʤʠ 

ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ 15 - 70% ʧʘʮʽʻʥʪʽʚ [16, 18, 19, 20], ʭʚʦʨʽ 

ʩʢʘʨʞʘʪʴʩʷ ʥʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʘʙʦ ʫʪʨʫʜʥʝʥʝ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ 

ʧʨʦʪʝʟʘʤʠ ʚʥʘʩʣʽʜʦʢ ʧʦʩʪʽʡʥʦʛʦ ʚʽʜʯʫʪʪʷ ʧʝʯʽʥʥʷ ʚ ʜʽʣʷʥʮʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʩʫʭʽʩʪʴ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʧʦʨʫʰʝʥʥʷ ʞʫʚʘʣʴʥʦʾ ʬʫʥʢʮʽʾ 

ʫʥʘʩʣʽʜʦʢ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ [21, 22]. 
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 ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʚ ʚʠʥʠʢʥʝʥʥʽ ʧʨʦʪʝʟʥʠʭ 

ʩʪʦʤʘʪʠʪʽʚ ʥʘʣʝʞʠʪʴ ʭʽʤʽʢʦ-ʪʦʢʩʠʯʥʽʡ  ʜʽʾ, ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʙʘʟʠʩʫ 

ʧʨʦʪʝʟʘ ʷʢʠʡ ʻ ʧʨʦʪʦʧʣʘʟʤʘʪʠʯʥʦʶ ʦʪʨʫʪʦʶ  ʽ ʧʦʩʪʫʧʦʚʦ, ʧʽʜ ʚʧʣʠʚʦʤ 

ʙʽʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʘ ʪʘʢʦʞ ʞʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʰʣʷʭʦʤ ʜʠʬʫʟʽʾ, 

ʚʠʜʽʣʷʻʪʴʩʷ ʽ ʧʦʪʨʘʧʣʷʻ ʚ ʧʦʨʦʞʥʠʥʫ ʨʦʪʘ [23, 24, 25, 26, 27]. 

ɺʠʥʠʢʥʝʥʥʷ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʷʢʦʩʪʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʪʝʟʫ ʚ ʣʘʙʦʨʘʪʦʨʽʾ, ʭʦʯʘ ʧʨʠ ʥʝʜʦʪʨʠʤʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʢʘʟʥʠʢʠ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʤʦʞʫʪʴ ʩʷʛʘʪʠ 2-5% [21, 28, 29], ʘ ʡ ʧʨʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ ʧʨʠ ʡʦʛʦ ʤʽʥʽʤʘʣʴʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʧʨʦʪʝʟʽ 

ʧʽʩʣʷ ʧʦʣʽʤʝʨʠʟʘʮʽʾ - 0,2-0,5% [1, 8, 12, 16].  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʻ ʜʘʥʽ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʜʠʮʠʥʽ 

ʬʫʣʝʨʝʥʽʚ ʪʘ ʧʦʟʠʪʠʚʥʽ ʝʬʝʢʪʠ, ʷʢʽ ʚʦʥʠ ʥʘʜʘʶʪʴ [30, 31, 32, 33, 34], ʪʦʤʫ ʜʣʷ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʚʠʜʽʣʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʽ ʥʝʛʘʪʠʚʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ ʚʽʥ 

ʚʠʢʣʠʢʘʻ, ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʫ ʤʝʪʦʜʠʢʫ - ʝʢʨʘʥʫʚʘʥʥʷ ʙʘʟʠʩʫ ʧʨʦʪʝʟʘ 

ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʤʝʪʦʜʠʢʦʶ ʤʦʣʝʢʫʣʘʤʠ ʥʘʥʦʨʦʟʤʽʨʥʦʾ 

ʚʝʣʠʯʠʥʠ ï ʬʫʣʝʨʝʥʦʤ ʉ60. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʬʨʘʛʤʝʥʪʦʤ ʢʦʤʧʣʝʢʩʥʦʾ ʪʝʤʠ ʋʢʨʘʾʥʩʴʢʦʾ 

ʤʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ çɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʜʣʷ ʨʝʘʙʽʣʽʪʘʮʽʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʭʚʦʨʠʭ 

ʦʨʪʦʧʝʜʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠè (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ  0117U004778). ʋ ʷʢʽʡ 

ʘʚʪʦʨ ʙʫʚ ʩʧʽʚʚʠʢʦʥʘʚʮʝʤ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ:  ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʪʦʧʝʜʠʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟʥʽʤʥʠʤʠ ʘʢʨʠʣʦʚʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟ 

ʷʚʠʱʘʤʠ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʟʘ ʨʘʭʫʥʦʢ ʧʦʢʨʠʪʪʷ ʧʣʘʩʪʤʘʩʠ ʤʘʪʝʨʽʘʣʘʤʠ 

ʥʘʥʦʨʦʟʤʽʨʥʦʾ ʚʝʣʠʯʠʥʠ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɼʦʩʣʽʜʠʪʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʩʪʫʧʽʥʴ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ 

ʟʨʘʟʢʽʚ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ, ʷʢʽ ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʽ ʟ 

ʧʦʢʨʠʪʪʷʤ ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ ʉ60.  
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2. ʇʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʤʦʥʦʤʝʨʫ ʜʣʷ 

ʧʣʘʩʪʤʘʩ ʛʘʨʷʯʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʪʘ ʬʫʣʝʨʝʥʫ ʉ60   ʥʘ ʦʨʛʘʥʽʟʤ ʙʽʣʠʭ ʱʫʨʽʚ. 

3. ʇʨʦʚʝʩʪʠ ʛʽʩʪʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʤʦʥʦʤʝʨʫ ʪʘ ʬʫʣʝʨʝʥʫ ʉ60   

ʥʘ ʩʪʘʥ ʧʝʯʽʥʢʠ ʙʽʣʠʭ ʱʫʨʽʚ. 

4. ɺʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʧʨʦʟʘʧʘʣʴʥʠʭ ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʚ 

ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʧʨʦʪʝʟʦʥʦʩʽʾʚ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ.  

5. ʈʦʟʨʦʙʠʪʠ ʧʨʦʪʦʢʦʣ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʪʝʟʽʚ ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʪʘ 

ʦʮʥ̔ʠʪʠ ʝʬʝʢʪʠʚʥʽʩʴ ʧʨʦʪʝʟʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟʘ 

ʢʣʽʥʽʯʥʠʤʠ ʪʘ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʫ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʪʢʘʥʠʥʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʟʨʘʟʢʠ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ  ʧʣʘʩʪʤʘʩ ʟ ʷʢʠʭ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʯʘʩʪʢʦʚʽ ʪʘ ʧʦʚʥʽ ʟʥ̔ʤʥʽ 

ʧʨʦʪʝʟʠ. 

 ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʟʨʦʙʢʘ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʯʘʩʪʢʦʚʠʤʠ 

ʜʝʬʝʢʪʘʤʠ ʟʫʙʥʦʛʦ ʨʷʜʫ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʷ ʯʘʩʪʢʦʚʠʭ 

ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ. 

  ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʢʣʽʥʽʯʥʽ ʤʝʪʦʜʠ ï ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʪʢʘʥʠʥ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʽ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʪʦʧʝʜʠʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ; ʬʽʟʠʯʥʽ ï ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦʜʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ - ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʥʘ ʦʨʛʘʥʽʟʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ; ʽʤʫʥʦʣʦʛʽʯʥʽ - ʜʣʷ 

ʦʮʽʥʢʠ ʨʽʚʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʚ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ 

ʧʨʦʪʝʟʦʥʦʩʽʾʚ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ;  ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʽ - 

ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ ʧʽʜ ʯʘʩ ʘʜʘʧʪʘʮʽʾ ʜʦ ʧʨʦʪʝʟʽʚ; 

ʩʪʘʪʠʩʪʠʯʥʽ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʧʝʨʰʝ ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʪʦʧʝʜʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʜʝʬʝʢʪʘʤʠ ʟʫʙʥʠʭ ʨʷʜʽʚ ʟʘʧʨʦʪʝʟʦʚʘʥʠʭ 
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ʯʘʩʪʢʦʚʠʤʠ ʪʘ ʧʦʚʥʠʤʠ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʷ ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ ʉ60. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʥʦʧʦʢʨʠʪʪʷ ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ ʉ60 

ʧʽʜʚʠʱʫʶʪʴʩʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʢʨʠʣʦʚʦʾ ʙʘʟʠʩʥʦʾ ʧʣʘʩʪʤʘʩʠ. 

ɿʦʢʨʝʤʘ ʚʜʚʽʯʽ ʟʨʦʩʪʘʣʠ ʧʦʢʘʟʥʠʢʠ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʪʘ ʜʝʬʦʨʤʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʧʨʠ ʜʝʬʦʨʤʫʚʘʥʥʽ ʥʘ ʨʦʟʪʷʛ, ʟʛʠʥ. 

 ʋʧʝʨʰʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ çʌʪʦʨʘʢʩè ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʤʦʣʝʢʫʣʘʤʠ 

ʬʫʣʝʨʝʥʫ ʉ60 ʤʘʻ ʤʝʥʰʠʡ ʨʽʚʝʥʴ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ.  

 ɺʧʝʨʰʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʤʦʜʝʣʽ ʜʦʚʝʜʝʥʦ  ʚʽʜʩʫʪʥʽʩʪʴ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʥʘ ʦʨʛʘʥʽʟʤ ʙʽʣʠʭ ʱʫʨʽʚ. 

ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʽʩʣʷ ʧʦʢʨʠʪʪʷ ʬʫʣʝʨʝʥʦʤ ʉ60 ʧʦʚʝʨʭʥʽ ʧʨʦʪʝʟʘ, 

ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ ʪʢʘʥʠʥʘʤʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʝ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʚ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ (IL-1ɓ ʽ ʌʅʇŬ). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʧʦʟʠʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ ʚʧʣʠʚʫ ʧʦʢʨʠʪʪʷ ʙʘʟʠʩʫ 

ʧʨʦʪʝʟʽʚ ʬʫʣʝʨʝʥʦʤ, ʘʜʞʝ ʢʣʽʥʽʯʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʧʘʣʝʥʥʷ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. 

ɺʧʝʨʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʾ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ 

ʜʦʚʝʜʝʥʦ, ʱʦ ʪʘʢʝ ʧʦʢʨʠʪʪʷ ʟʥʠʞʫʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʽʣʴʥʦʛʦ 

ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ, ʽ ʽʥʰʠʭ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʣʘʩʪʤʘʩʠ ʥʘ 

ʪʢʘʥʠʥʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʚʠʜʽʣʝʥʥʷ ʟ ʧʣʘʩʪʤʘʩʠ ʮʠʭ 

ʩʢʣʘʜʦʚʠʭ, ʱʦ ʧʦʢʨʘʱʫʻ ʽ ʧʨʠʰʚʠʜʰʫʻ ʘʜʘʧʪʘʮʽʶ ʧʘʮʽʻʥʪʽʚ ʜʦ ʧʨʦʪʝʟʫ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ, ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʠʣʠ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʷ ʬʫʣʝʨʝʥʦʤ ʥʘ ʝʪʘʧʘʭ ʘʜʘʧʪʘʮʽʾ ʜʦ 

ʟʥʽʤʥʠʭ ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʽ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʪʝʟʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʧʨʦʬʽʣʘʢʪʠʢʠ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʣʽʢʘʨʷʤ-ʦʨʪʦʧʝʜʘʤ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ ʚ ʧʦʚʩʷʢʜʝʥʥʽʡ ʢʣʽʥʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʙʘʟʠʩʽʚ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ 

ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ.   
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ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ 

ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ɸʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ ʚʠʢʦʥʘʥʦ ʧʘʪʝʥʪʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʥʘʫʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ ʟ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ. 

ʈʘʟʦʤ ʽʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʤʝʪʘ ʡ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʇʨʦʚʝʜʝʥʦ ʢʣʽʥʽʢʦ - ʣʘʙʦʨʘʪʦʨʥʝ ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʠʭ ʽʟ 

ʯʘʩʪʢʦʚʦʶ ʽ ʧʦʚʥʦʶ ʚʽʜʩʫʪʥʽʩʪʶ ʟʫʙʽʚ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ, ʢʣʽʥʽʯʥʦʛʦ ʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʴ ʽ ʾʭ 

ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʢʠ, ʨʦʟʨʦʙʣʝʥʦ ʧʨʘʢʪʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ. 

ʂʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ ʙʘʟʽ - ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʥʘ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʘ ʧʦʣʽʢʣʽʥʽʢʘ, ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ ʙʘʟʽ ʅɼɯ 

ʋʢʨʘʾʥʩʴʢʘ ʤʝʜʠʯʥʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʚ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʨʘʮʷʭ ʨʘʟʦʤ ʟʽ 

ʩʧʽʚʘʚʪʦʨʘʤʠ ʩʢʣʘʜʘʻ ʨʽʚʥʦʤʽʨʥʫ ʯʘʩʪʢʫ ʫʯʘʩʪʽ ʢʦʞʥʦʛʦ. 

   ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʟ 

ʽʤʧʣʘʥʪʦʣʦʛʽʻʶ ʋʄʉɸ, ʥʘ ʄʽʞʥʘʨʦʜʥʽʡ ʟʘʦʯʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʄʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ ʚ ʣʽʢʫʚʘʥʥʽ ʦʨʪʦʜʦʥʪʠʯʥʠʭ 

ʧʘʮʽʻʥʪʽʚè (ʇʦʣʪʘʚʘ, 3-4ʢʚʽʪʥʷ 2015ʨ.) - ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʽʚ ʫ 

ʧʨʦʬʽʣʘʢʪʠʮʽ ʧʨʦʪʝʟʥʠʭ ʘʢʨʠʣʦʚʠʭ ʩʪʦʤʘʪʠʪʽʚ; çʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʭʚʦʨʠʭ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭè (ʇʦʣʪʘʚʘ, 13 ʞʦʚʪʥʷ 

2016 ʨ.) - ʅʦʚʠʡ ʩʧʦʩʽʙ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʥʘʥʦʧʦʢʨʠʪʪʷ; çʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʚ ʜʠʪʷʯʽʡ 

ʩʪʦʤʘʪʦʣʦʛʽʾè (ʇʦʣʪʘʚʘ, 16 ʪʨʘʚʥʷ 2017ʨ.) - ʉʫʯʘʩʥʠʡ ʧʦʛʣʷʜ ʥʘ ʧʨʦʙʣʝʤʫ 

ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ; çTernopil Dental Summitè (ʊʝʨʥʦʧʽʣʴ, 1-2 ʯʝʨʚʥʷ 

2017ʨ.) - ʇʨʦʬʽʣʘʢʪʠʢʘ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʧʨʠ ʧʦʚʥʽʡ ʪʘ ʯʘʩʪʢʦʚʽʡ 

ʚʽʜʩʫʪʥʦʩʪʽ ʟʫʙʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʥʦʧʦʢʨʠʪʪʷ; çʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ- 

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʧʨʠʩʚʷʯʝʥʘ 95-ʨ̔ ʯʯʷ ʧʨʦʬʝʩʦʨʘ ʄʘʢʩʠʤʝʥʢʘ ʇ.ʊ.è 

(ʇʦʣʪʘʚʘ, 5 ʢʚʽʪʥʷ 2018 ʨ.) - ɺʠʚʯʝʥʥʷ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ 

ʦʨʛʘʥʽʟʤ ʱʫʨʽʚ; çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠè (ʇʦʣʪʘʚʘ, 24 
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ʪʨʘʚʥʷ 2018ʨ.) - ɺʠʚʯʝʥʥʷ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ ʦʨʛʘʥʽʟʤ 

ʱʫʨʽʚ. 

ʇʫʙʣʽʢʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʽʜʦʙʨʘʞʝʥʽ ʫ 16 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʟ 

ʷʢʠʭ ï 5 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 1 ï ʟʘ ʢʦʨʜʦʥʦʤ ʫ 

ʥʘʫʢʦʚʦʤʝʪʨʠʯʥʦʤʫ ʞʫʨʥʘʣʽ (ʮʠʪʫʚʘʥʥʷ Scopus), 1 ʫ ʥʘʫʢʦʚʦʤʝʪʨʠʯʥʦʤʫ 

ʞʫʨʥʘʣʽ (ʮʠʪʫʚʘʥʥʷ Web of Science), 7 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ. ʆʪʨʠʤʘʥʦ ʜʝʢʣʘʨʘʮʽʡʥʠʡ ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 

ˉ120481, ʄʇʂ A61C 13/00. Iʥʬʦʨʤʘʮʽʡʥʠʡ ʣʠʩʪ çʉʧʦʩʽʙ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʧʨʠ ʯʘʩʪʢʦʚʽʡ ʪʘ ʧʦʚʥʽʡ ʚʽʜʩʫʪʥʦʩʪʽ ʟʫʙʽʚè. ʈʝʻʩʪʨ. 

ˉ202-2019. ʇʨʦʪʦʢʦʣ ˉ62 ʚʽʜ 01.07.2019 ʨ. 

 ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ: 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʢʘʬʝʜʨ: ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʣʽʢʘʨʽʚ ï ʩʪʦʤʘʪʦʣʦʛʽʚ ʋʢʨʘʾʥʩʴʢʦʾ ʤʝʜʠʯʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ; ʩʪʦʤʘʪʦʣʦʛʽʾ ʽʥʩʪʠʪʫʪʫ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ; ʦʨʪʦʧʝʜʠʯʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʾ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ɯ.ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ ʄʆɿ ʋʢʨʘʾʥʠ; ʩʪʦʤʘʪʦʣʦʛʽʾ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʧʨʘʢʪʠʢʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʥʘ  

ʢʘʬʝʜʨʽ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯ.ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ ʄʆɿ ʋʢʨʘʾʥʠ; 

ʋʥʽʚʝʨʩʠʪʝʪʩʴʢʦʤʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʤʫ ʮʝʥʪʨʽ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ; ʋʥʽʚʝʨʩʠʪʝʪʩʴʢʘ ʢʣʽʥʽʢʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 186 

ʩʪʦʨʽʥʢʘʭ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʪʝʢʩʪʫ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, 3 

ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʚʠʩʥʦʚʢʽʚ, ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʜʦ ʷʢʦʛʦ 

ʫʚʽʡʰʣʠ 140 ʚʽʪʯʠʟʥʷʥʠʭ ʜʞʝʨʝʣ ʽ 76 ʽʥʦʟʝʤʥʠʭ. ʌʘʢʪʠʯʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʫ 18 

ʪʘʙʣʠʮʷʭ, ʽʣʶʩʪʨʦʚʘʥʽ 27 ʨʠʩʫʥʢʘʤʠ. 
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 ʈʆɿɼɯʃ 1 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

1.1 ɺʧʣʠʚ ʘʢʨʠʣʦʚʠʭ ʟʥʽʤʥʠʭ ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ ʥʘ ʪʢʘʥʠʥʠ 

ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ 

 

ɺʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʦʨʪʦʧʝʜʠʯʥʽʡ ʩʪʦʤʘʪʦʣʦʛʽʾ ʻ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʠ 

ʚʟʘʻʤʦʜʽʾ ʪʢʘʥʠʥ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʟ ʤʘʪʝʨʽʘʣʘʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʥʽʤʥʠʭ ʦʨʪʦʧʝʜʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ 

ʯʘʩʪʢʦʚʠʭ ʽ ʧʦʚʥʠʭ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ, 

ʪʘʢ ʷʢ ʧʽʩʣʷ ʾʾ ʧʦʷʚʠ ʚʽʜ 91 ʜʦ 98 % ʟʥʽʤʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ 

ʧʦʭʽʜʥʠʭ ʘʢʨʠʣʦʚʦʾ ʪʘ ʤʝʪʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ. ʇʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 1935-

1936 ʨʦʢʘʭ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ ʚ ʢʣʽʥʽʢʫ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ, ʚʦʥʘ 

ʰʚʠʜʢʦ ʚʠʪʽʩʥʠʣʘ ʢʘʫʯʫʢ ʽ ʩʪʘʣʘ ʦʩʥʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ [1, 2]. ɸʢʨʠʣʦʚʽ ʧʣʘʩʪʤʘʩʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʢʣʽʥʽʮʽ 

ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʻ ʚʠʩʦʢʦʧʦʣʽʤʝʨʥʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʽ 

ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ɼʦ ʩʢʣʘʜʫ 

ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ, ʚʭʦʜʷʪʴ 

ʟʘʣʠʰʢʦʚʠʡ ʤʦʥʦʤʝʨ, ʧʣʘʩʪʠʬʽʢʘʪʦʨʠ, ʩʪʘʙʽʣʽʟʘʪʦʨʠ, ʥʘʧʦʚʥʶʚʘʯʽ, ʙʘʨʚʥʠʢʠ, 

ʟʘʤʫʪʥʶʚʘʯʽ ʪʦʱʦ. ʋʩʽ ʮʽ ʢʦʤʧʦʥʝʥʪʠ ʦʢʨʝʤʦ ʯʠ ʫ ʧʦʻʜʥʘʥʥʽ ʻ ʪʦʢʩʠʯʥʠʤʠ, 

ʘʣʝʨʛʽʯʥʠʤʠ, ʘʙʦ ʞ ʤʘʶʪʴ ʢʦʤʙʽʥʦʚʘʥʫ ʜʽʶ [3, 4, 5]. 

ʇʦʪʨʝʙʘ ʥʘʩʝʣʝʥʥʷ ʚ ʯʘʩʪʢʦʚʦʤʫ ʟʥʽʤʥʦʤʫ ʧʨʦʪʝʟʫʚʘʥʥʽ ʜʦʩʠʪʴ ʚʠʩʦʢʘ, 

ʘʜʞʝ ʮʝ ʚʽʜʥʦʩʥʦ ʥʝ ʜʦʨʦʛʠʡ ʩʧʦʩʽʙ ʚʽʜʥʦʚʠʪʠ ʞʫʚʘʣʴʥʫ, ʝʩʪʝʪʠʯʥʫ ʽ ʽʥʰʽ 

ʬʫʥʢʮʽʾ. ʇʘʮʽʻʥʪʠ ʚʽʢʦʤ 15ï34 ʨʦʢʠ, ʧʦʪʨʝʙʫʶʪʴ ʯʘʩʪʢʦʚʦʛʦ ʟʥʽʤʥʦʛʦ 

ʧʨʦʪʝʟʫʚʘʥʥʷ ʫ 9% ʚʠʧʘʜʢʘʭ ʟ ʪʠʭ, ʱʦ ʟʚʝʨʪʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦ ʢʣʽʥʽʢʠ 

ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ. ʋ ʚʽʮʽ 35ï54 ʨʦʢʠ, 39% ʧʘʮʽʻʥʪʽʚ ʤʘʶʪʴ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʨʦʪʝʟʫʚʘʥʥʽ ʯʘʩʪʢʦʚʠʤʠ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ. ʋ ʣʶʜʝʡ ʚʽʢʦʤ 

ʧʦʥʘʜ 55 ʨʦʢʽʚ ʧʦʪʨʝʙʘ ʪʘʢʦʛʦ ʚʠʜʫ ʧʨʦʪʝʟʫʚʘʥʥʷ ʟʨʦʩʪʘʻ ʜʦ 91% [6]. 

ɿ ʚʽʢʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʷʢ ʢʽʣʴʢʽʩʪʴ ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ, ʪʘʢ ʽ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ 

ʟ ʧʦʚʥʦʶ ʚʽʜʩʫʪʥʽʩʪʶ ʟʫʙʽʚ. ʇʦ ʜʘʥʠʤ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ, ʫ 60 ï 69 - ʣʽʪʥʽʭ ʧʦʚʥʘ 
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ʚʪʨʘʪʘ ʟʫʙʽʚ ʩʢʣʘʜʘʻ 8-17%, ʫ 70 ï 79 - ʣʽʪʥʽʭ ï 29 - 34 %, ʫ 80-89-ʣʽʪʥʽʭ- 10-

36 % [7].  

ɼʘʥʽ [8] ʧʦʢʘʟʫʶʪʴ, ʱʦ ʣʶʜʠ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʧʦ ʨʽʟʥʦʤʫ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ: 51,7% - ʧʦʩʪʽʡʥʦ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʧʨʦʪʝʟʘʤʠ, 26,2% ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʞʾʽ, 2,7% - ʣʠʰʝ ʧʨʠ ʨʦʟʤʦʚʽ, ʘ 17,1% 

ʧʘʮʽʻʥʪʽʚ - ʥʝ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚʟʘʛʘʣʽ. 

ʋ ʣʽʪʥʽʭ ʣʶʜʝʡ ʧʦʪʨʝʙʘ ʫ ʟʥʽʤʥʦʤʫ ʚʠʜʽ ʧʨʦʪʝʟʫʚʘʥʥʷ ʜʦʩʠʪʴ ʚʠʩʦʢʘ ʽ 

ʩʷʛʘʻ ʤʘʡʞʝ 100% [9].  

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʽ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʽʰʠʭ ʤʝʪʦʜ̔ʚ ʣʽʢʫʚʘʥʥʷ 

ʯʘʩʪʢʦʚʦʾ ʽ ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ ʟʫʙʽʚ ʻ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʥʽʤʥʦʛʦ ʧʣʘʩʪʠʥʢʦʚʦʛʦ 

ʧʨʦʪʝʟʘ [10].  

ʇʨʦʪʷʛʦʤ ʜʦʩʠʪʴ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʚ ʦʨʪʦʧʝʜʠʯʥʽʡ ʩʪʦʤʘʪʦʣʦʛʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʢʨʠʣʦʚʘ ʧʣʘʩʪʤʘʩʘ, ʧʦʯʠʥʘʶʯʠ ʟ 30-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ 

ʩʪʦʣʽʪʪʷ ʽ ʜʦ ʥʠʥʽ. ʎʝ ʻ ʩʚʽʜʯʝʥʥʷʤ ʾʾ ʟʘʜʦʚʽʣʴʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ, ʬʽʟʠʯʥʠʭ ʪʘ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɸʢʨʠʣʦʚʘ ʧʣʘʩʪʤʘʩʘ ʤʘʻ ʚʝʣʠʢʠʡ ʧʝʨʝʣʽʢ 

ʧʦʟʠʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʽ ʪʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʧʦʚʩʷʢʜʝʥʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ 

ʧʨʘʢʪʠʢʠ ʯʝʨʝʟ ʚʽʜʥʦʩʥʦ ʭʦʨʦʰʫ ʙʽʦʩʫʤʽʩʥʽʩʪʴ, ʭʽʤʽʯʥʫ ʽʥʝʨʪʥʽʩʪʴ, ʚʦʣʦʜʽʻ 

ʚʽʜʥʦʩʥʦ ʥʝʧʦʛʘʥʠʤʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʤʘʻ ʩʪʘʙʽʣʴʥʽ 

ʨʦʟʤʽʨʠ, ʻ ʝʩʪʝʪʠʯʥʦʶ, ʪʝʭʥʦʣʦʛʽʯʥʦʶ, ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʧʦʯʠʥʢʠ, ʘ ʪʘʢʦʞ 

ʤʘʻ ʥʝʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ, ʯʝʨʝʟ ʱʦ ʻ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʚʝʨʩʪʚ 

ʥʘʩʝʣʝʥʥʷ [11, 12, 13, 14].  

ʅʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʟʘʢʦʨʜʦʥʥʠʭ ʘʚʪʦʨʽʚ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʭʽʤʽʾ, ʛʽʜʥʦʾ ʟʘʤʽʥʠ ʘʢʨʠʣʦʚʠʤ ʧʣʘʩʪʤʘʩʘʤ, ʷʢ ʤʘʪʝʨʽʘʣʘ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʙʘʟʠʩʘ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ, ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʥʝ ʦʯʽʢʫʻʪʴʩʷ, ʽ ʪʦʤʫ 

ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [15, 16]. 

ɼʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʢʨʠʣʦʚʠʭ ʧʣʘʩʪʤʘʩ, ʙʽʣʴʰʝ 70-

ʪʠ ʨʦʢʽʚ, ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʽ ʮʽʣʠʡ ʨʷʜ ʥʝʜʦʣʽʢʽʚ ʜʘʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦ ʮʝ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʙʽʣʴʰʝ 26% ʧʘʮʽʻʥʪʽʚ ʥʝ ʤʦʞʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʟʥʽʤʥʠʤʠ 
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ʧʨʦʪʝʟʘʤʠ, ʘ 37%  ʚʠʤʫʰʝʥʽ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʥʝʷʢʽʩʥʦ ʚʠʛʦʪʦʚʣʝʥʠʭ 

ʧʨʦʪʝʟʽʚ [17, 18, 19]. 

ʉʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʻ ʤʽʩʮʝʤ ʧʝʨʚʠʥʥʦʛʦ ʢʦʥʪʘʢʪʫ ʟ 

ʘʛʨʝʩʠʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʟ ʘʥʪʠʛʝʥʘʤʠ ʽ ʧʨʦʜʫʢʪʘʤʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʟʘʩʝʣʷʶʪʴ ʧʨʦʪʝʟʥʽ ʢʦʥʩʪʨʫʢʮʽʾ [20]. 

ʇʝʨʰʠʡ ʩʫʪʪʻʚʠʡ ʥʝʜʦʣʽʢ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʘʢʨʠʣʦʚʠʭ 

ʧʣʘʩʪʤʘʩ, ʚ ʪʦʤʫ, ʱʦ ʚ ʾʭ ʩʢʣʘʜʽ ʤʽʩʪʠʪʴʩʷ ʚʽʣʴʥʠʡ ( ʟʘʣʠʰʢʦʚʠʡ ) ʤʝʪʠʣʦʚʠʡ 

ʝʬʽʨ ʤʝʪʘʢʨʠʣʦʚʦʾ ʢʠʩʣʦʪʠ, ʱʦ ʥʝ ʧʨʦʨʝʘʛʫʚʘʚ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʝʘʢʮʽʾ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʧʣʘʩʪʤʘʩʠ. ɿʘʣʠʰʢʦʚʠʡ ʤʦʥʦʤʝʨ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʤʝʭʘʥʽʯʥʽ 

ʪʘ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʤʘʪʝʨʽʘʣʫ ʘʙʦ ʚʠʢʣʠʢʘʪʠ ʥʝʙʘʞʘʥʽ ʙʽʦʣʦʛʽʯʥʽ 

ʨʝʘʢʮʽʾ ʧʨʠ ʚʠʣʫʛʦʚʫʚʘʥʥʽ ʜʦ ʦʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠ ʘɦ. ʄʦʥʦʤʝʨ ʤʦʞʝ 

ʚʠʤʠʚʘʪʠʩʷ ʚ ʨʦʪʦʚʫ ʨʽʜʠʥʫ ʽ ʚʠʢʣʠʢʘʪʠ ʮʠʪʦʪʦʢʩʠʯʥʽ ʝʬʝʢʪʠ ʚ ʨʦʪʦʚʽʡ 

ʧʦʨʦʞʥʠʥʽ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʤʦʥʦʤʝʨʫ, ʷʢʠʡ ʥʝ ʧʨʦʨʝʘʛʫʚʘʚ, ʙʫʜʝ 

ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ [21, 22, 23, 24, 25]. 

ʆʜʥʠʤ ʽʟ ʚʘʛʦʤʠʭ ʥʝʜʦʣʽʢʽʚ ʘʢʨʠʣʘʪʽʚ ʻ ʤʽʢʨʦʧʦʨʠʩʪʽʩʪʴ, ʷʢʘ ʥʝʤʠʥʫʯʝ 

ʚʠʥʠʢʘʻ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʯʠʥ ï ʚʥʘʩʣʽʜʦʢ ʫʩʘʜʢʠ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʧʨʦʮʝʩʽ ʧʦʣʽʤʝʨʠʟʘʮʽʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʣʦʥʽʟʘʮʽʷ ʤʽʢʨʦʧʦʨ 

ʙʘʟʠʩʘ ʧʨʦʪʝʟʘ ʤʽʢʨʦʬʣʦʨʦʶ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ  ʧʦʨʫʰʫ ̒ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ 

ʨʽʚʥʦʚʘʛʫ ʪʢʘʥʠʥ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʽ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʘʧʘʣʴʥʦ-ʘʣʝʨʛʽʯʥʠʭ 

ʨʝʘʢʮʽʡ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ [27, 28]. 

ɺʝʣʠʢʘ ʫʩʘʜʢʘ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ ʜʦ (6-8%) ʚʭʦʜʠʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʚʘʜ 

ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʾ 

ʧʦʚʝʨʭʥʽ ʙʘʟʠʩʫ ʧʨʦʪʝʟʘ ʽ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʚ ʨʝʟʫʣʴʪʘʪ ̔ʯʦʛʦ  ʚʠʥʠʢʘʻ ʪʨʘʚʤʘ 

ʞʦʨʩʪʢʠʤʠ ʘʢʨʠʣʦʚʠʤʠ ʙʘʟʠʩʘʤʠ ʧʨʦʪʝʟʽʚ, ʮʝ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ, ʤʝʭʘʥʽʯʥʦ ʫʰʢʦʜʞʝʥʘ 

ʙʘʟʠʩʦʤ ʟʥʽʤʥʦʛʦ ʧʨʦʪʝʟʘ, ʤʘʻ ʤʝʥʰʠʡ ʦʧʽʨ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʥʽʞ 

ʥʝʫʢhʦʜʞʝʥʘ.  ʅʘʚʽʪʴ ʨʝʪʝʣʴʥʝ ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʤʦʞʝ 

ʟʥʠʟʠʪʠ ʚʽʜʩʦʪʦʢ ʫʩʘʜʢʠ ʣʠʰʝ ʜʦ 1,5% [6, 26].  
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ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʤʥ̔ʫʩʦʤ ʻ ʥʝʜʦʩʪʘʪʥʷ ʤʽʮʥʽʩʪʴ ʧʨʦʪʝʟʽʚ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʘʮʽʻʥʪʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʥʽʤʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʝʨʝʣʦʤʠ ʧʨʦʪʝʟʽʚ ʜʦʩʷʛʘʶʪʴ 15% ʚ ʧʝʨʰʠʡ ʨʽʢ ʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʧʦʣʦʤʢʠ ʧʣʘʩʪʤʘʩʦʚʠʭ ʙʘʟʠʩʽʚ ʩʪʘʥʦʚʣʷʪʴ 35-49% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʟʥʽʤʥʠʭ ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ. ʊʨʠʚʘʣʽʩʪʴ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʜʦ ʧʝʨʰʦʾ ʧʦʣʦʤʢʠ ʩʪʘʥʦʚʠʪʴ ʫ 

ʩʝʨʝʜʥʴʦʤʫ 0,5ï1,4 ʨʦʢʫ [29, 30]. 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʧʘʮʽʻʥʪʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʚʥʠʤʠ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ 3-5 

ʨʦʢʽʚ, ʘʣʝ ʯʝʨʝʟ ʧʦʣʦʤʢʠ ʮʽ ʪʝʨʤʽʥʠ ʚʠʪʨʠʤʫʻ ʚʽʜ 20 ʜʦ 28% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʚʠʛʦʪʦʚʣʝʥʠʭ ʧʨʦʪʝʟʽʚ [31]. 

ɺʤʽʩʪ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʽ ʧʦʨʠʩʪʽʩʪʴ ʚʧʣʠʚʘʻ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ [32]. 

ɺʽʜʦʤʦ, ʱʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʧʨʠʟʚʦʜʠʪʴ ʯʘʩʪʦ 

ʜʦ ʜʦʩʠʪʴ ʩʝʨʡʦʟʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ï ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ. ʇʨʠ ʯʦʤʫ ʚʽʜʩʦʪʦʢ 

ʮʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʧʨʦʪʝʟʦʥʦʩʽʾʚ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ. ɿʘ ʜʘʥʠʤʠ ʦʜʥʠʭ ʘʚʪʦʨʽʚ ʚʽʥ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 60-70%. ɿʘ ʽʥʰʠʤʠ ʚʽʜʦʤʦʩʪʷʤʠ, ʩʠʤʧʪʦʤʠ ʧʨʦʪʝʟʥʦʛʦ 

ʩʪʦʤʘʪʠʪʫ ʤʘʶʪʴ 90% ʧʨʦʪʝʟʦʥʦʩʽʾʚ [33].  

ɿʥʽʤʥʽ ʧʣʘʩʪʠʥʢʦʚʽ ʧʨʦʪʝʟʠ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʢʣʠʢʘʶʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʽ 

ʫʩʢʣʘʜʥʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʟʘʧʘʣʴʥʠʭ ʪʘ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. ɿʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʽʜ 40 ʜʦ 70 % [34]. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ 

ʧʨʦʪʝʟʘʤʠ ʟ ʘʢʨʠʣʦʚʠʭ ʧʣʘʩʪʤʘʩ, ʩʪʨʘʞʜʘʶʪʴ ʥʘ ñʧʨʦʪʝʟʥʠʡ ʩʪʦʤʘʪʠʪò. 

ʇʨʠʯʠʥʠ ʩʪʦʤʘʪʠʪʽʚ ʨʽʟʥʽ ï ʟʘʣʠʰʢʦʚʠʡ ʤʦʥʦʤʝʨ, ʙʘʨʚʥʠʢʠ, ʟʘʤʫʪʥʶʚʘʯʽ, 

ʧʣʘʩʪʠʬʽʢʘʪʦʨʠ [35, 36]. 

ʅʘʮʽʦʥʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʚ ʪʘʢʠʭ ʢʨʘʾʥʘʭ ʷʢ 

ɼʘʥʽʷ, ʉʣʦʚʝʥʽʷ, ɯʩʧʘʥʽʷ ʪʘ ʊʫʨʝʯʯʠʥʘ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʧʦʰʠʨʝʥʽʩʪʴ 

ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʫ - 65%, 14,7%, 19,6% ʪʘ 18,5% ʚʽʜʧʦʚʽʜʥʦ [37]. 
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ʇʦʰʠʨʝʥʽʩʪʴ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʫ ʭʚʦʨʠʭ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟʘ ʜʘʥʠʤʠ [38] ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 30-

36%, ʘ ʟʘ ʽʥʰʦʶ ʽʥʬʦʨʤʘʮʽʻʶ [39] ʙʽʣʴʰʘ ʧʦʰʠʨʝʥʽʩʪʴ - 59% ʽ 78%. 

ʇʦʰʠʨʝʥʽʩʪʴ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʪʘʢʦʞ ʧʦʚ'ʷʟʘʥʘ ʟ ʚʽʢʦʤ, ʙʽʣʴʰ ʚʠʩʦʢʘ 

ʯʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʫ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ ʤʽʞ 41 ʽ 60 ʨʦʢʽʚ. ʇʦʰʠʨʝʥʽʩʪʴ ʩʝʨʝʜ 

ʞʽʥʦʢ ʚʠʱʝ (84-86%). 

ɺ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʘ ʧʨʦʪʝʟʥʠʡ ʩʪʦʤʘʪʠʪ ʯʘʩʪʽʰʝ 

ʭʚʦʨʽʶʪʴ ʞʽʥʢʠ, ʥʽʞ ʯʦʣʦʚʽʢʠ, ʧʨʠ ʯʦʤʫ ʚ 60-70 % ʩʧʦʩʪʝʨʝʞʝʥʴ - ʚ ʧʝʨʽʦʜ 

ʤʝʥʦʧʘʫʟʠ [1, 2, 3, 37]. 

ɸʢʨʠʣʦʚʠʡ ʟʥʽʤʥʠʡ ʧʣʘʩʪʠʥʢʦʚʠʡ ʧʨʦʪʝʟ  ̒ ʧʦʜʨʘʟʥʠʢʦʤ 

ʙʘʛʘʪʦʚʝʢʪʦʨʥʦʾ ʜʽʾ, ʷʢʠʡ ʤʘʻ ʪʦʢʩʠʯʥʠʡ, ʘʣʝʨʛʽʯʥʠʡ  ̔ʪʨʘʚʤʘʪʠʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʪʢʘʥʠʥʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʫ 40% ʦʩʽʙ, ʱʦ ʢʣʽʥʽʯʥʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʟʘʧʘʣʴʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʚ ʪʢʘʥʠʥʘʭ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ [40]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ [2] 84,26Ñ1,19% ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʟʥʽʤʥʠʤʠ 

ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʽʟ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ ʤʘʣʠ ʨʽʟʥʽ ʟʤʽʥʠ ʉʆʇʈ: ʫ 

7,17Ñ0,84% ʚʠʧʘʜʢʽʚ ð ʪʨʘʚʤʘʪʠʯʥʠʡ ʧʨʦʪʝʟʥʠʡ ʩʪʦʤʘʪʠʪ, ʫ 14,03Ñ1,14% ð 

ʪʦʢʩʠʯʥʠʡ, ʫ 21,31Ñ1,34% ð ʘʣʝʨʛʽʯʥʠʡ, ʫ 25,80Ñ1,43% ð ʢʘʥʜʠʜʦʟʥʠʡ ʪʘ ʫ 

15,95Ñ1,2% ð ʢʦʤʙʽʥʦʚʘʥʠʡ. ʋ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʚʠʷʚʠʣʠ 

ʙʽʣʴʰʫ ʧʦʰʠʨʝʥʽʩʪʴ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʩʝʨʝʜ ʞʽʥʦʢ (62,85Ñ1,58%), 

ʧʦʨʽʚʥʷʥʦ ʟ ʯʦʣʦʚʽʢʘʤʠ (37,15Ñ1,58%). 

ʇʨʠʯʠʥʘ ʥʝʛʘʪʠʚʥʠʭ ʨʝʘʢʮʽʡ ʘʢʨʠʣʘʪʽʚ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʨʦʪʝʟʥʦʛʦ 

ʣʦʞʘ ʧʦʣʷʛʘʻ ʚ ʪʝʭʥʽʯʥʽʡ ʥʝʤʦʞʣʠʚʦʩʪʽ ʧʦʚʥʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʤʦʥʦʤʝʨʫ ,̔ 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʨʠʚʘʣʽ ʮʠʢʣʠ ʧʦʣʽʤʝʨʠʟʘʮʽʾ, ʤʽʥʽʤʘʣʴʥʽ ʢʽʣʴʢʦʩʪʽ 

ʥʝʧʦʣʽʤʝʨʠʟʦʚʘʥʦʛʦ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʟʘʚʞʜʠ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʙʘʟʠʩʽ 

ʧʨʦʪʝʟʫ. ɿʘʣʠʰʢʦʚʠʡ ʤʦʥʦʤʝʨ, ʷʢʠʡ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʧʦʨʦʞʥʠʥʫ ʨʦʪʘ, 

ʚʩʤʦʢʪʫʻʪʴʩʷ ʚ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʰʣʫʥʢʦʚʦ ï ʢʠʰʢʦʚʠʡ 

ʪʨʘʢʪ, ʰʢʽʨʫ ʪʘ ʜʠʭʘʣʴʥʽ ʰʣʷʭʠ. ʇʨʠ ʧʦʨʫʰʝʥʥʽ ʨʝʞʠʤʫ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʚ 

ʙʘʟʠʩʽ ʧʨʦʪʝʟʘ ʤʦʞʝ ʤʽʩʪʠʪʠʩʷ ʚʽʜ 3,4 ʜʦ 8% ʚʽʣʴʥʦʛʦ ʤʦʥʦʤʝʨʘ, ʷʢʠʡ 

ʚʠʜʽʣʷʻʪʴʩʷ ʟ ʧʨʦʪʝʟʘ ʧʨʦʪʷʛʦʤ 5 ʨʦʢʽʚ. ʇʨʠ ʧʦʧʘʜʘʥʥʽ ʤʦʥʦʤʝʨʘ ʚ ʨʦʪʦʚʫ 
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ʨʽʜʠʥʫ, ʚʥʘʩʣʽʜʦʢ ʚʠʤʠʚʘʥʥʷ ʘʙʦ ʩʪʠʨʘʥʥʷ ʧʣʘʩʪʤʘʩʠ, ʚʠʥʠʢʘʶʪʴ ʫʤʦʚʠ ʜʣʷ 

ʧʨʦʷʚʫ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ ʪʦʢʩʠʢʦ-ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ [41, 42]. 

ɿʘʣʠʰʢʦʚʠʡ ʤʦʥʦʤʝʨ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʪʫ ʢʽʣʴʢʽʩʪʴ ʤʦʥʦʤʝʨʫ, ʱʦ ʥʝ 

ʙʫʚ ʧʦʚ'ʷʟʘʥʠʡ ʚ ʧʨʦʮʝʩʽ ʧʦʣʽʤʝʨʠʟʘʮʽʾ. ʅʝʧʦʚʥʘ ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʘʢʨʠʣʘʪʽʚ 

ʟʥʠʞʫʻ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʽ ʙʽʦʣʦʛʽʯʥʽ ʷʢʦʩʪʽ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʥʝʟʚôʷʟʘʥʠʡ ʤʦʥʦʤʝʨ ʻ ʘʣʝʨʛʝʥʦʤ ʽ ʪʢʘʥʠʥʥʠʤ ʧʦʜʨʘʟʥʠʢʦʤ [43].  

ʂʽʣʴʢʽʩʪʴ ʚʽʣʴʥʦʛʦ ʤʦʥʦʤʝʨʫ ʩʪʘʥʦʚʠʪʴ ʧʨʦʧʦʨʮʽʡʥʦ ʡʦʛʦ ʟʘʛʘʣʴʥʦʤʫ 

ʟʘʣʠʰʢʫ ʚ ʤʘʪʨʠʮʽ ʧʦʣʽʤʝʨʘ, ʭʦʯʘ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʟʚ'ʷʟʘʥʦʛʦ ʤʦʥʦʤʝʨʫ 

ʟʘʣʠʰʘʻʪʴʩʷ ʫ ʧʘʩʪʮʽ ʧʦʣʽʤʝʨʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʥʽʢʦʣʠ ʥʝ ʨʦʟʧʦʚʩʶʜʞʫʶʯʠʩʴ ʥʘ 

ʩʝʨʝʜʦʚʠʱʝ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ [44].  

ɻʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 1 ʜʦ 3%. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ (ISO 1567:1999) ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʘ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʜʣʷ ʘʢʨʠʣʘʪʫ ʛʘʨʷʯʦʾ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 2,2%, ʘ ʜʣʷ ʧʣʘʩʪʤʘʩ ʭʦʣʦʜʥʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ 4,5% 

[45]. 

ʂʨʽʤ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʟ ʩʪʨʫʢʪʫʨʠ ʧʨʦʪʝʟʘ ʚʠʜʽʣʷʻʪʴʩʷ 

ʬʦʨʤʘʣʴʜʝʛʽʜ, ʧʝʨʝʢʠʩ-ʙʝʥʟʦʾʣʫ, ʷʢʠʡ ʧʽʜ ʯʘʩ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʥʝ ʧʦʚʥʦʶ ʤʽʨʦʶ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʜʽʣʝʥʥʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, 

ʧʣʘʩʪʠʬʽʢʘʪʦʨʽʚ, ʽʥʛʽʙʽʪʦʨʽʚ, ʢʘʪʘʣʽʟʘʪʦʨʽʚ. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ in vivo ʪʘ in vitro 

ʜʦʚʝʜʝʥʦ ʪʦʢʩʠʯʥʽʩʪʴ ʽ ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʥʘ ʜʘʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ [46, 47, 48].  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʯʘʩʪʦʪʫ, ʧʨʦʪʝʟʥʠʡ ʩʪʦʤʘʪʠʪ ʥʘʡʯʘʩʪʽʰʝ ʧʨʦʪʽʢʘʻ  

ʙʝʟʩʠʤʧʪʦʤʥʦ,  ʣʠʰʝ ʤʝʥʰʽʩʪʴ  ʧʘʮʽʻʥʪʽʚ ʚʽʜʯʫʚʘʻ ʙʽʣʴ, ʩʚʝʨʙʽʞ ʘʙʦ ʧʝʯʽʥʥʷ, 

ʽ ʧʝʨʰ ʟʘ ʚʩʝ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʦʛʣʷʜʫ, ʷʢ ʥʘʷʚʥʽʩʪʴ ʟʘʧʘʣʝʥʥʷ ʘʙʦ 

ʥʘʙʨʷʢ ʪʢʘʥʠʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʱʦ ʧʦʢʨʠʪʘ ʟʫʙʥʠʤ ʧʨʦʪʝʟʦʤ [37].  

ʇʦʙʽʯʥʽ ʝʬʝʢʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʘʢʨʠʣʦʚʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʻ, ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ, ʤʽʩʮʝʚʠʤʠ  ̔ ʧʨʦʷʚʣʷʶʪʴʩʷ ʷʢ ʭʝʡʣʽʪ, ʩʪʦʤʘʪʠʪ, ʧʝʯʽʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʩʠʥʜʨʦʤ çʧʘʣʘʶʯʦʛʦ ʨʦʪʘè, ʷʢ ʙʦʣʽʩʥʽ ʚʽʜʯʫʪʪʷ 

ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʢʘʥʜʠʜʦʟ. ɸʣʝʨʛʽʯʥʘ ʨʝʘʢʮʽʷ ʪʘʢʦʞ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʴ 

ʫ ʚʠʛʣʷʜʽ ʙʘʛʘʪʦʬʦʨʤʥʦʾ ʝʩʢʩʫʜʘʪʠʚʥʦʾ ʝʨʠʪʝʤʠ [49]. 
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ʏʘʩʪʽʰʝ ʧʦʜʨʘʟʥʝʥʥʷ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʽ ʩʠʤʧʪʦʤʠ ʟʥʠʢʘʶʪʴ ʰʚʠʜʢʦ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ 

ʧʦʜʨʘʟʥʠʢʘ. ʍʨʦʥʽʯʥʠʡ ʧʨʦʪʝʟʥʠʡ ʩʪʦʤʘʪʠʪ ʜʫʞʝ ʨʽʜʢʽʩʥʠʡ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʚ ʣʽʪʥʽʭ ʧʘʮʽʻʥʪʽʚ ʫ ʚʠʛʣʷʜʽ ʬʽʙʨʦʟʥʦʾ ʛʽʧʝʨʧʣʘʟʽʾ [50]. 

ɿ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʧʨʦʪʝʟʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʤô̫ ʢʠʭ ʪʢʘʥʠʥ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ɿ.ʉ. ɺʘʩʠʣʝʥʢʦ ʚʩʽ ʚʽʜʧʦʚʽʜʥʽ 

ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʨʦʟʧʦʜʽʣʷʻ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ [51]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ 1.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘʭʚʦʨʶʚʘʥʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʧʨʠ 

ʢʦʨʠʩʪʫʚʘʥʥʽ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟʘ ɿ.ʉ. ɺʘʩʠʣʝʥʢʦ 

ɿʘʭʚʦʨʶʚʘʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʚʧʣʠʚʦʤ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ 

ɿʘʧʘʣʴʥʽ ʩʪʦʤʘʪʠʪʠ ʥʝʟʘʧʘʣʴʥʽ ʩʪʦʤʘʪʠʪʠ (ʜʠʩʬʫʥʢʮʽʾ 

ʨʝʮʝʧʪʦʨʥʦʛʦ ʘʧʘʨʘʪʫ) 

        ʤʽʩʮʝʚʽ  ʨʦʟʣʠʪʽ ʧʝʨʚʠʥʥʽ ʚʪʦʨʠʥʥʽ 

ʛʽʧʝʨʝʩʪʝʟʽʾ ʛʽʧʝʨʝʩʪʝʟʽʷ 

ʧʘʨʘʩʪʝʟʽʾ  ʛʣʦʩʘʜʝʥʽʷ  

ʛʣʦʩʘʣʛʽʷ ʛʽʧʦʩʘʣʽʚʘʮʽʷ 

ʨʝʬʣʝʢʪʦʨʥʽ ʛʽʧʦ 

ʽ ʛʽʧʝʨʩʘʣʽʚʘʮʽʷ 

ʧʽʜʚʠʱʝʥʠʡ 

ʨʚʦʪʥʠʡ 

ʨʝʬʣʝʢʩ 

ʪʨʘʚʤʘʪʠʯʥʽ ʪʦʢʩʠʯʥʽ 

ʘʣʝʨʛʽʯʥʽ 

ʛʦʩʪʨʽ ʭʨʦʥʽʯʥʽ 

ʝʢʩʫʜʘʪʠʚʥʽ 

ʘʣʴʪʝʨʘʪʠʚʥʽ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʽ 

ʛʦʩʪʨʽ ʭʨʦʥʽʯʥʽ 

ɽʢʩʫʜʘʪʠʚʥʦ-

ʛʝʤʦʨʘʛʽʯʥʽ 

ʘʣʴʪʝʨʘʪʠʚʥʽ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʽ 

ʧʦʻʜʥʘʥʽ 
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ɿʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ɿ.ʉ. ɺʘʩʠʣʝʥʢʦ (1975) ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ 64,7% ʧʘʮʽʻʥʪʽʚ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʧʘʣʴʥʦʛʦ (ʧʨʦʪʝʟʥʽ ʩʪʦʤʘʪʠʪʠ), ʥʝʟʘʧʘʣʴʥʦʛʦ (ʜʠʩʬʫʥʢʮʽʾ 

ʨʝʮʝʧʪʦʨʥʦʛʦ ʘʧʘʨʘʪʫ) ʽ ʧʦʻʜʥʘʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɿ ʥʠʭ ʦʩʝʨʝʜʢʦʚʽ ʪʨʘʚʤʘʪʠʯʥʽ 

ʩʪʦʤʘʪʠʪʠ ʚʠʷʚʣʷʣʠʩʷ ʫ 41,0 Ñ 2,3% ʭʚʦʨʠʭ, ʨʦʟʣʠʪʽ ʪʦʢʩʠʢʦ-ʘʣʝʨʛʽʯʥʽ ʧʨʦʷʚʠ 

- ʫ 12,3 Ñ 2,8%, ʜʠʩʬʫʥʢʮʽʾ ʨʝʮʝʧʪʦʨʥʦʛʦ ʘʧʘʨʘʪʫ ʙʝʟ ʚʠʨʘʞʝʥʠʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ - ʫ 11,4 Ñ 2,8% [52]. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ (ʟʘ ɽ.ɻ. ɻʘʚʨʠʣʦʚʠʤ) 

1. ʇʨʦʪʝʟʥʽ ʩʪʦʤʘʪʠʪʠ ʨʽʟʥʦʾ ʝʪʽʦʣʦʛʽʾ (ʙʝʟ ʪʨʘʚʤ): 

ʘ) ʚʦʛʥʠʱʝʚʽ (ʛʦʩʪʨʽ ʘʙʦ ʭʨʦʥʽʯʥʽ) - ʢʘʪʘʨʘʣʴʥʽ; 

                                                           - ʚʠʨʘʟʢʦʚʽ; 

ʙ) ʨʦʟʣʠʪʽ (ʛʦʩʪʨʽ ʘʙʦ ʭʨʦʥʽʯʥʽ) - ʟ ʛʽʧʝʨʧʣʘʟʽʻʶ. 

2. ʊʨʘʚʤʘʪʠʯʥʽ ʩʪʦʤʘʪʠʪʠ: 

ʘ) ʛʦʩʪʨʽ - ʢʘʪʘʨʘʣʴʥʽ 

ʙ) ʭʨʦʥʽʯʥʽ - ʚʠʨʘʟʢʦʚʽ (ʜʝʢʫʙʽʪʘʣʴʥʘ ʚʠʨʘʟʢʘ) [53]. 

ʅʘʡʙʽʣʴʰ ʧʦʚʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʝʪʽʦʣʦʛʽʶ, ʬʦʨʤʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʭʘʨʘʢʪʝʨ ʽ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʡʦʛʦ 

ʧʝʨʝʙʽʛʫ, ʘ ʪʘʢʦʞ ʣʦʢʘʣʽʟʘʮʽʶ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʉʆʇʈ, ʚʠʢʣʠʢʘʥʠʭ ʟʫʙʥʠʤ 

ʧʨʦʪʝʟʦʤ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ɸ.ʂ. ɯʦʨʜʘʥʽʰʚʽʣʽ (1988). ɿʛʽʜʥʦ ʟ 

ʮʽʻʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʧʨʦʪʝʟʥʽ ʩʪʦʤʘʪʠʪʠ ʧʦ ʝʪʽʦʣʦʛʽʾ ʜʽʣʷʪʴʩʷ ʥʘ ʪʨʘʚʤʘʪʠʯʥʽ, 

ʪʦʢʩʠʯʥʽ, ʘʣʝʨʛʽʯʥʽ ʽ ʦʙʫʤʦʚʣʝʥʽ ʬʽʟʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ; ʟʘ ʬʦʨʤʦʶ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ - ʥʘ ʢʘʪʘʨʘʣʴʥʽ (ʩʝʨʦʟʥʽ), ʝʨʦʟʽʡʥʽ, ʚʠʨʘʟʢʦʚʽ, 

ʚʠʨʘʟʢʦʚʦ-ʥʝʢʨʦʪʠʯʥʽ, ʛʽʧʝʨʧʣʘʩʪʠʯʥʽ; ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʧʝʨʝʙʽʛʫ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ - ʥʘ ʛʦʩʪʨʽ, ʧʽʜʛʦʩʪʨʽ, ʭʨʦʥʽʯʥʽ (ʨʝʤʽʩʽʷ, ʟʘʛʦʩʪʨʝʥʥʷ); ʧʦ ʣʦʢʘʣʽʟʘʮʽʾ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ - ʥʘ ʚʦʛʥʠʱʝʚʽ (ʦʙʤʝʞʝʥʽ, ʣʦʢʘʣʽʟʦʚʘʥʽ), ʜʠʬʫʟʥʽ (ʨʦʟʣʠʪʽ, 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʽ); ʟʘ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ - ʥʘ ʣʝʛʢʽ, ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ, 

ʪʷʞʢʦʛʦ ʩʪʫʧʝʥʷ [54].  

ɿʛʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʅʴʶʪʦʥʦʤ ʻ ʪʨʠ ʢʣʽʥʽʯʥʽ ʪʠʧʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ: ʪʦʯʢʦʚʘ ʛʽʧʝʨʝʤʽʷ (ʪʠʧ 1), ʜʠʬʫʟʥʘ ʝʨʠʪʝʤʘ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ, ʷʢʘ ʦʙʤʝʞʝʥʘ ʙʘʟʠʩʦʤ ʧʨʦʪʝʟʘ (ʪʠʧ 2) ʽ ʟʘʧʘʣʴʥʘ ʧʘʧʽʣʷʨʥʘ 
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ʛʽʧʝʨʧʣʘʟʽʷ (ʪʠʧ 3). ʈʦʟʧʦʜʽʣ ʮʠʭ ʫʨʘʞʝʥʴ ʫ ʣʶʜʝʡ ʟʽ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʤʘʻ 

ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟ ʚʽʢʦʤ [55]. 

ʊʦʢʩʠʯʥʽ ʩʪʦʤʘʪʠʪʠ ʙʫʚʘʶʪʴ ʜʚʦʭ ʚʠʜʽʚ: ʭʽʤʽʯʥʠʤʠ ʪʘ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ. 

ʇʝʨʰʽ ʥʘʟʠʚʘʶʪʴ ʘʢʨʠʣʦʚʠʤʠ, ʪʘʢ ʷʢ ʧʨʠʯʠʥʦʶ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʻ ʚʠʭʽʜ 

ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʟ ʙʘʟʠʩʫ ʘʢʨʠʣʦʚʦʛʦ ʧʨʦʪʝʟʫ. ɼʨʫʛʠʡ ʚʠʜ ʪʦʢʩʠʯʥʦʛʦ 

ʩʪʦʤʘʪʠʪʫ ʚʠʢʣʠʢʘʻʪʴʩʷ ʪʦʢʩʠʥʘʤʠ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʬʣʦʨʠ ʚʝʜʝ ʜʦ ʧʦʩʠʣʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʧʦʩʠʣʶʻ ʽʥʪʦʢʩʠʢʘʮʽʶ ʦʨʛʘʥʽʟʤʫ [56]. 

 ʆʩʥʦʚʥʠʤ ʝʪʽʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʚʠʥʠʢʥʝʥʥʷ ʮʠʭ ʨʝʘʢʮʽʡ  ̒

ʤʝʪʠʣʦʚʠʡ ʝʬʽʨ ʤʝʪʘʢʨʠʣʦʚʦʾ ʢʠʩʣʦʪʠ. ɺ ʥʦʨʤʽ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʽʩʣʷ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʫʩʽʭ ʥʦʨʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʣʘʜʘʻ 0,2-0,5% ʜʣʷ 

ʧʣʘʩʪʤʘʩ ʛʘʨʷʯʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ (ʘ ʰʚʠʜʢʦʪʚʝʨʜʽʶʯʽ - ʜʦ 3-5%), ʘʣʝ ʧʨʠ 

ʧʦʨʫʰʝʥʥʽ ʨʝʞʠʤʫ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 8% [14, 57, 58, 59].  

ɿʘʣʠʰʢʦʚʠʡ ʤʦʥʦʤʝʨ  ̒ ʧʨʦʪʦʧʣʘʟʤʘʪʠʯʥʦʶ ʦʪʨʫʪʦʶ, ʙʣʦʢʫʻ 

ʩʫʣʴʬʛʽʜʨʠʣʴʥʽ ʛʨʫʧʠ (SH) ʙʽʣʢʽʚ-ʬʝʨʤʝʥʪʽʚ, ʚʠʢʣʠʢʘʶʯʠ ʮʠʪʦʪʦʢʩʠʯʥʫ ʜʽʶ; 

ʟʘ ʜʘʥʠʤʠ ʨʷʜʫ ʘʚʪʦʨʽʚ, ʚʠʢʣʠʢʘʻ ʥʝʢʨʦʟ ʧʫʣʴʧʠ ʟʫʙʘ. ɺʽʥ ʪʘʢʦʞ ʩʣʫʞʠʪʴ 

ʧʨʠʯʠʥʦʶ ʙʣʘʩʪʦʤʦʛʝʥʝʟʘ. ʋ ʜʦʩʣʽʜʘʭ ʥʘ ʪʚʘʨʠʥʘʭ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʽʤʧʣʘʥʪʦʚʘʥʽ ʧʣʘʩʪʠʥʠ ʧʣʘʩʪʤʘʩ (ɽʪʘʢʨʠʣ, ʌʪʦʨʘʢʩ, ɸʢʨʦʥ) ʧʽʜ ʰʢʽʨʫ 

ʚʠʢʣʠʢʘʣʠ ʫʪʚʦʨʝʥʥʷ ʧʫʭʣʠʥʠ [26, 60, 52, 61].  

ʂʣʽʥʽʯʥʦ ʪʦʢʩʠʯʥʠʡ ʩʪʦʤʘʪʠʪ ʥʘ ʧʣʘʩʪʤʘʩʦʚʽ ʧʨʦʪʝʟʠ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʯʝʨʝʟ 1-7 ʜʽʙ, ʧʽʩʣʷ ʥʘʢʣʘʜʝʥʥʷ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ. ʅʘʡʯʘʩʪʽʰʦʶ ʩʢʘʨʛʦʶ 

ʧʘʮʽʻʥʪʽʚ  ̒ ʧʝʯʽʷ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ ʧʨʠ ʧʨʷʤʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʧʨʦʪʝʟʘʤʠ 

ʚʝʨʭʥʴʦʾ ʱʝʣʝʧʠ, ʧʝʨʝʚʘʞʥʦ ʚ ʦʙʣʘʩʪʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʜʥʝʙʽʥʥʷ, ʘ ʪʘʢʦʞ 

ʨʦʪʦʛʣʦʪʢʠ  ̔ʷʟʠʢʘ, ʟʥʷʪʪʷ ʧʨʦʪʝʟʘ ʟʤʝʥʰʫʻ ʮ ̔ʚʽʜʯʫʪʪʷ, ʘʣʝ ʚʦʥʠ ʧʦʚʥʽʩʪʶ ʥʝ 

ʟʥʠʢʘʶʪʴ. ʇʨʠ ʦʛʣ̫ʜʽ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʚʽʜʤʽʯʘʻʪʴʩʷ ʛʽʧʝʨʝʤʽʷ  ̔ ʥʘʙʨʷʢ 

ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʧʽʜ ʧʨʦʪʝʟʦʤ (ʯʘʩʪʽʰʝ ʥʘ ʚʝʨʭʥʽʡ ʱʝʣʝʧʽ), ʩʫʭʽʩʪʴ 

ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ. ʗʟʠʢ ʛʽʧʝʨʝʤʦʚʘʥʠʡ, ʩʫʭʠʡ, ʩʦʩʦʯʢʠ ʟʛʣʘʜʞʝʥʽ, 

ʘʪʨʦʬʦʚʘʥʽ, ʤʦʞʣʠʚʘ ʧʦʷʚʘ ʚʝʟʠʢʫʣʷʨʥʦʛʦ ʚʠʩʠʧʫ ʽ ʚʠʨʘʟʦʢ. ʊʦʢʩʠʯʥʠʡ 

ʩʪʦʤʘʪʠʪ ʥʘ ʘʢʨʠʣʦʚʠʡ ʧʨʦʪʝʟ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʛʽʧʦ-, ʘ ʡ 

ʛʽʧʝʨʩʘʣʽʚʘʮʽʻʶ [62, 63, 64].  
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ʇʨʦʷʚʘʤʠ ʟʘʛʘʣʴʥʠʭ ʩʠʤʧʪʦʤʽʚ :̒ ʟʘʛʘʣʴʥʝ ʥʝʟʜʫʞʘʥʥʷ, ʚʪʦʤʘ, 

ʩʦʥʣʠʚʽʩʪʴ, ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ: 

ʧʦʨʫʰʝʥʥʷ ʤʦʪʦʨʠʢʠ, ʜʠʩʢʽʥʝʟʽʷ, ʟʘʛʦʩʪʨʝʥʥʷ ʭʨʦʥʽʯʥʦʛʦ ʛʘʩʪʨʠʪʫ, ʢʦʣʽʪʫ 

[65]. 

ʄʝʪʠʣʤʝʪʘʢʨʠʣʘʪ ʟʜʘʪʥʠʡ ʧʨʦʥʠʢʘʪʠ ʯʝʨʝʟ ʝʧʽʪʝʣʽʘʣʴʥʠʡ ʙʘʨ'ʻʨ 

ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ, ʥʘʜʘʶʯʠ ʪʦʢʩʠʯʥʫ ʜʽʶ [66]. 

ʊʦʢʩʠʥʠ ʧʦʨʫʰʫʶʪʴ ʬʫʥʢʮʽʶ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, 

ʪʢʘʥʠʥʫ ʩʣʠʥʥʠʭ ʟʘʣʦʟ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʦʙʤʽʥʫ ʛʽʩʪʘʤʽʥʫ ʽ 

ʩʝʨʦʪʦʥʽʥʫ, ʢʘʣʽʶ, ʙʽʣʢʘ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʠʥʠʢʘʻ ʛʽʧʦʩʘʣʽʚʘʮʽʷ. ʇʨʠ 

ʛʽʧʝʨʩʘʣʽʚʘʮʽʾ ʪʘʢʠʭ ʟʤʽʥ ʦʙʤʽʥʫ ʥʝ ʚʽʜʟʥʘʯʝʥʦ, ʡʤʦʚʽʨʥʦ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʻ 

ʟʘʭʠʩʥʠʤ ʬʘʢʪʦʨʦʤ, ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʟʤʠʚʘʥʥʷ ʤʦʥʦʤʝʨʘ [12]. 

ɺʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʬʝʨʤʝʥʪʽʚ ï ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ, ʘʮʝʪʠʣʭʦʣʽʥʝʩʪʝʨʘʟʠ, ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ, 

ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʽ ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ, ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ ʽ ʪʨʘʥʩʘʤʽʥʘʟ ʟʤʽʰʘʥʦʾ 

ʩʣʠʥʠ. ʇʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʠʣʝʥʥʷ 

ʦʢʠʩʣʶʚʘʣʴʥʴʥʦïʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ. ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʤʽʥʠ 

ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ: ʣʝʡʢʦʮʠʪʦʟ, ʟʙʽʣʴʰʝʥʥʷ ʐʆɽ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʝʨʠʪʨʦʮʠʪʽʚ ʽ ʛʝʤʦʛʣʦʙʽʥʫ [12, 67]. 

ʅʘ ʬʦʥʽ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʟʥʠʞʫʻʪʴʩʷ ʥʝʩʧʝʮʠʬʽʯʥʘ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ. ɿʤʝʥʰʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʝʢʨʝʪʦʨʥʦʛʦ IgA ʽ ʣʽʟʦʮʠʤʫ. 

Cʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʧʨʫʞʝʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ʇʽʜʚʠʱʫʻʪʴʩʷ 

ʧʨʦʪʝʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʝʣʘʩʪʘʟʠ [68].  

ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʪʦʢʩʠʯʥʠʤ ʧʨʦʪʝʟʥʠʤ ʩʪʦʤʘʪʠʪʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ Igʄ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʷʢʦʩʪʽ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʨʠʪʝʨʽʶ ʜʣʷ ʪʦʢʩʠʯʥʦʛʦ ʽ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʽʥʰʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ [69]. 

ɿʥʽʤʥʽ ʧʣʘʩʪʠʥʢʦʚʽ ʧʨʦʪʝʟʠ ʤʦʞʫʪʴ ʢʦʣʦʥʽʟʫʚʘʪʠʩʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, 

ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʰʘʨ ʙʽʦʧʣʽʚʢʠ. ʊʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʙʘʟʠʩʽʚ ʧʨʦʪʝʟʽʚ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʽʜʩʠʣʶʻ ʘʜʛʝʟʽʶ ʧʘʪʦʛʝʥʥʠʭ 
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ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɸʩʦʮʽʘʮʽʷ C. albicans ʽ S. ʘureus ʚʦʣʦʜʽʻ ʚʠʩʦʢʦʶ 

ʘʜʛʝʟʠʚʥʽʩʪʶ ʜʦ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ [70] 

ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟ ʘʢʨʠʣʘʪʽʚ 

ʟʥʠʞʫʻ pH ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʝʨʤʦʧʣʘʩʪʘʤʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʟʙʽʣʴʰʫʻ ʘʜʛʝʟʠʚʥʫ ʚʣʘʩʪʠʚʽʩʪʴ ʛʨʠʙʽʚ ʜʦ ʩʣʠʟʦʚʦʾ ʽ ʧʨʦʪʝʟʽʚ, ʽ ʧʽʜʩʠʣʶʻ 

ʢʦʣʦʥʽʟʘʮʽʶ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ Candida albicans, Staphylococcus aureus, 

Streptococcus mutans, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ. 

ɺ ʨʷʜʽ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʤʽʯʘʶʪʴ, ʱʦ ʣʠʰʝ 25ï30% ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ, ʨʝʛʫʣʷʨʥʦ ʜʦʪʨʠʤʫʶʪʴʩʷ ʧʨʘʚʠʣ ʛʽʛʽʻʥʠ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʮʝ ʚʢʘʟʫʻ ʥʘ ʥʝʜʦʩʪʘʪʥʶ ʤʦʪʠʚʘʮʽʶ ʧʘʮʽʻʥʪʽʚ ʧʦ ʜʦʛʣʷʜʫ ʟʘ 

ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ, ʘ ʽʥʦʜʽ ʽ ʝʣʝʤʝʥʪʘʨʥʝ ʥʝʟʥʘʥʥʷ ʧʨʘʚʠʣ ʧʦ ʢʦʨʠʩʪʫʚʘʥʥʶ 

ʥʠʤʠ [71, 72]. 

Wirz (1989), ʜʦʩʣʽʜʞʫʶʯʠ ʨʽʚʝʥʴ ʛʽʛʽʻʥʽʯʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʟʥʽʤʥʠʤʠ 

ʧʨʦʪʝʟʘʤʠ ʫ ʦʩʽʙ ʩʪʘʨʰʝ 80 ʨʦʢʽʚ, ʚʠʷʚʠʚ ʥʘʣʽʪ ʥʘ ʧʨʦʪʝʟʘʭ ʚ 86% ʚʠʧʘʜʢʽʚ. 

ɯʩʪʦʪʥʫ ʨʦʣʴ ʛʨʘʻ ʽ ʨʝʞʠʤ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ 

S. Schreiber (1979), 60,8% ʧʘʮʽʻʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʥʽʤʥʽ ʧʨʦʪʝʟʠ 

ʮ̔ ʣʦʜʦʙʦʚʦ, ʘ 31% - ʚ ʜʝʥʥʠʡ ʯʘʩ [73]. 

ʅʝʘʜʝʢʚʘʪʥʘ ʛʽʛʽʻʥʘ ʟʫʙʥʦʛʦ ʧʨʦʪʝʟʘ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʥʘʣʴʦʪʫ ʥʘ ʜʽʣʷʥʢʘʭ ʤʽʢʨʦʟʘʪʨʠʤʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ʧʨʦʪʝʟʘ, ʤʘʻ ʦʩʦʙʣʠʚʝ 

ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʽʜʝʘʣʴʥʠʤ ʢʦʨʤʦʤ ʜʣʷ ʛʨʠʙʽʚ ʪʘ ʽʥʰʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʨʦʟʚʠʪʦʢ ʽʥʬʝʢʮʽʡ ʪʘ ʟʘʧʘʣʝʥʥʷ ʥʘ 

ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ [74]. 

ɹʘʟʠʩʥʠʡ ʤʘʪʝʨʽʘʣ çʌʪʦʨʘʢʩè, ʷʢʠʡ ʻ ʦʩʥʦʚʥʠʤ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ, ʤʘʻ ʧʽʜʚʠʱʝʥʫ ʟʜʘʪʥʽʩʪʴ ʩʦʨʙʫʚʘʪʠ ʛʨʘʤ-ʧʦʟʠʪʠʚʥʽ ʙʘʢʪʝʨʽʾ ʽ 

ʛʨʠʙʠ ʨʦʜʫ Candida [75]. 

ʅʘʷʚʥʽʩʪʴ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ ʧʘʮʽʻʥʪʽʚ ʟʥʽʤʥʠʭ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ, ʙʘʟʠʩʠ 

ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ, ʚʧʣʠʚʘʻ ʥʘ ʤʽʢʨʦʬʣʦʨʫ ʟʤʠʚʽʚ ʟʽ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. ʊʘʢ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ [76] ʫ 33% ʭʚʦʨʠʭ ʟ 

ʘʣʝʨʛʽʯʥʠʤ ʩʪʦʤʘʪʠʪʦʤ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʛʝʤʦʣʽʪʠʯʥʠʡ ʩʪʘʬʽʣʦʢʦʢ, ʫ 88% ï 

ʥʝʛʝʤʦʣʽʪʠʯʥʠʡ ʩʪʘʬʽʣʦʢʦʢ, ʫ 60% ʦʪʨʠʤʘʥʠʡ ʨʽʩʪ ʛʨʠʙʽʚ ʨʦʜʫ Candida. ɺ 
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ʛʨʫʧʽ ʭʚʦʨʠʭ ʪʦʢʩʠʯʥʠʤ ʩʪʦʤʘʪʠʪʦʤ ʚ ʩʣʠʥʽ ʚʠʷʚʣʝʥʦ ʛʝʤʦʣʽʪʠʯʥʠʡ 

ʩʪʘʬʽʣʦʢʦʢ (50%), ʚ 9% ʚʠʧʘʜʢʽʚ ï ʥʝʛʝʤʦʣʽʪʠʯʥʠʡ ʩʪʘʬʽʣʦʢʦʢ, ʚ 30% ï 

ʜʨʽʞʜʞʦʧʦʜʽʙʥʽ ʛʨʠʙʠ. ʇʨʠ ʮʴʦʤʫ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʛʝʤʦʣʽʪʠʯʥʠʡ 

ʩʪʘʬʽʣʦʢʦʢ ʥʝ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʚ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ, ʜʨʽʞʜʞʦʧʦʜʽʙʥʽ ʛʨʠʙʠ 

ʚʠʷʚʣʝʥʽ ʫ 2 ʽʟ 7 ʭʚʦʨʠʭ. 

ʊʘʢʦʞ ʟʥʠʞʫʶʪʴʩʷ ʘʙʦ ʧʦʚʥʽʩʪʶ ʟʥʠʢʘʶʪʴ ʽʟ ʤʽʢʨʦʙʥʦʛʦ ʩʢʣʘʜʫ 

ʣʘʢʪʦʙʘʢʪʝʨʽʾ ʽ ʙʽʬʽʜʦʙʘʢʪʝʨʽʾ [77]. 

ʇʦʩʪʽʡʥʝ ʥʦʩʽʥʥʷ ʧʨʦʪʝʟʫ ʥʘʚʽʪʴ ʧʽʜ ʯʘʩ ʩʥʫ ʧʦʛʽʨʰʫʻ ʛʽʛʽʻʥʫ ʽ ʩʪʚʦʨʶʻ 

ʙʣʘʛʦʧʨʠʻʤʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʛʨʠʙʽʚ ʨʦʜʫ 

ʢʘʥʜʠʜʘ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʪʨʠʤʫʻ ʟʘʧʘʣʝʥʥʷ ʚ ʪʢʘʥʠʥʘʭ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʽ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʘ. ʅʝʘʜʝʢʚʘʪʥʦ ʦʯʠʱʝʥʽ ʟʫʙʥʽ ʧʨʦʪʝʟʠ 

ʩʪʚʦʨʶʶʪʴ ʰʘʨ ʙʽʦʧʣʽʚʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ʧʨʦʪʝʟʫ, ʙʘʢʪʝʨʽʾ ʽ ʜʨʽʞʜʞʽ ʷʢʦʾ ʤʦʞʫʪʴ 

ʢʦʣʦʥʽʟʫʚʘʪʠ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ [37, 78].  

ʇʨʠʩʫʪʥʽʩʪʴ ʧʨʦʪʝʟʽʚ, ʙʝʟʫʤʦʚʥʦ, ʚʠʢʣʠʢʘʻ ʟʤʽʥʠ ʚ ʤʽʢʨʦʩʝʨʝʜʦʚʠʱʽ 

ʤʽʞ ʧʽʜʥʝʙʽʥʥʦʶ ʩʣʠʟʦʚʦʶ ʦʙʦʣʦʥʢʦʶ  ̔ʦʩʥʦʚʦʶ ʧʨʦʪʝʟʘ, ʘʣʝ ʙʝʟʧʝʨʝʨʚʥʝ 

ʥʦʩʽʥʥʷ ʜʦʜʘʪʢʦʚʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ. ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʥʽʯʥʦʛʦ ʥʦʩʽʥʥʷ ʚʠʨʘʞʝʥʠʡ ʚʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʦʯʠʱʝʥʥʷ ʩʣʠʥʦʶ  ̔ ʾʾ 

ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʜʽʾ ʟʘ ʨʘʭʫʥʦʢ ʣʽʟʦʮʠʤʫ, ʣʘʢʪʦʬʝʨʠʥʫ, ʧʝʨʦʢʩʠʜʘʟʠ, 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ ɸ, ʷʢʽ  ̒ ʾʾ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʟʤʝʥʰʝʥʥʷ ʧʦʪʦʢʫ ʩʣʠʥʠ ʚ ʧʨʦʩʪʦʨʽ ʤʽʞ ʦʩʥʦʚʦʶ ʧʨʦʪʝʟʘ  ̔ ʧʽʜʥʝʙʽʥʥʦʶ 

ʩʣʠʟʦʚʦʶ ʚʠʢʣʠʢʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʭʦʨʦʰʦʾ ʛʝʨʤʝʪʠʟʘʮʽʷ ʧʨʦʪʝʟʘ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ ʫ ʟʥʘʯʝʥʥʷʭ ʨʅ  ̔ʤʦʞʣʠʚʦʩʪʽ ʤʝʭʘʥʽʯʥʦʛʦ 

ʦʯʠʱʝʥʥʷ [79]. 

ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʨʪʦʧʝʜʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʥʘ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ 

ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ  ̔ ʟô̫ ʚʣʷʶʪʴʩʷ ʛʨʠʙʠ. ʇʨʠ 

ʪʨʠʚʘʣʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʥʽʤʥʠʭ ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ ʙʽʣʴʰʝ 5 ʨʦʢʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʧʨʦʥʠʢʘʶʪʴ ʚ ʪʦʚʱʫ ʧʣʘʩʪʤʘʩʠ ʥʘ ʛʣʠʙʠʥʫ 1,5-2.5 ʤʤ ʜʝ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ  ̔ʪʠʤ ʩʘʤʠʤ ʟʤʽʥʶʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʪʝʟʽʚ  ̔ʧʦʛʽʨʰʫʶʪʴ 

ʷʢʽʩʪʴ ʧʨʦʪʝʟʽʚ. 
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 ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʪʝʟʥʠʤ ʩʪʦʤʘʪʠʪʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰʘ 

ʧʨʠʩʫʪʥʽʩʪʴ Candida ʘlbicans, ʽʥʰʽ ʚʠʜʠ ʜʨʽʞʜʞʦʧʦʜʽʙʥʠʭ ʛʨʠʙʽʚ ʧʨʠʩʫʪʥʽ ʟ 

ʤʝʥʰʦʶ ʧʦʰʠʨʝʥʽʩʪʶ ʽ ʥʝ ʤʘʶʪʴ ʧʘʪʦʣʦʛʽʯʥʦʾ ʨʦʣʽ ʧʨʠ ʧʨʦʪʝʟʥʦʤʫ 

ʩʪʦʤʘʪʠʪʽ. Candida albicans ʢʨʘʱʝ ʧʨʠʣʠʧʘʻ ʽ ʧʨʦʥʠʢʘʻ ʚ ʪʨʽʱʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ 

ʧʨʦʪʝʟʽʚ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʻ ʙʽʣʴʰ ʽʥʚʘʟʠʚʥʦʶ ʜʦ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ [81]. 

ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʙʝʟʧʝʨʝʯʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʤʽʢʨʦʬʣʦʨʘ, ʷʢʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʨʦʪʝʟʘʭ ʪʘ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʜʽʻ ʥʝʛʘʪʠʚʥʦ 

ʥʝ ʪʽʣʴʢʠ ʤʽʩʮʝʚʦ, ʘʣʝ ʽ ʥʘ ʦʨʛʘʥʽʟʤ ʚ ʮʽʣʦʤʫ. ɹʘʢʪʝʨʽʘʣʴʥʽ ʪʦʢʩʠʥʠ ʩʧʨʠʷʶʪʴ 

ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʧʽʜ ʾʭ ʜʽʻʶ ʟʤʝʥʰʫʻʪʴʩʷ 

ʩʪʽʡʢʽʩʪʴ ʪʢʘʥʠʥʥʠʭ ʩʪʨʫʢʪʫʨ ʜʦ ʤʝʭʘʥʽʯʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ [82, 83]. 

ʇʽʜ ʧʣʘʩʪʠʥʢʦʚʠʤ ʧʨʦʪʝʟʦʤ ʚʠʷʚʣʷʶʪʴ ʪʘʢʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢ 

ʥʝʛʝʤʦʣʽʪʠʯʥʠʡ ʩʪʨʝʧʪʦʢʦʢ, ʝʥʪʝʨʦʢʦʢ, ʜʠʧʣʦʢʦʢ, ʧʘʪʦʛʝʥʥʠʡ ʩʪʘʬʽʣʦʢʦʢ, 

ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʧʘʣʠʯʢʠ, ʣʘʢʪʦʙʘʢʪʝʨʽʾ, ʛʨʠʙʠ ʨʦʜʫ ʂʘʥʜʠʜʘ. ɺʩʽ ʮʽ ʙʘʢʪʝʨʽʾ 

ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚ ʦʙʣʘʩʪʽ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʽ ʻ ʚʪʦʨʠʥʥʠʤʠ ʝʪʽʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʚ ʨʦʟʚʠʪʢʫ ʩʪʦʤʘʪʠʪʫ [84]. 

ʇʦʩʪʽʡʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʟʥʽʤʥʦʤʫ ʧʣʘʩʪʠʥʢʦʚʦʤʫ 

ʧʨʦʪʝʟʽ ʟʫʤʦʚʣʝʥʘ ʚʠʜʽʣʝʥʥʷʤ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʪʦʢʩʠʥʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʽ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ 

ʩʪʘʥ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʪʘ ʟʤʽʥʠ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ [4]. 

ʇʨʠ ʧʦʨʫʰʝʥʥʽ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʜʦʩʪʦʚʽʨʥʽ ʜʠʩʙʽʦʪʠʯʥʽ ʟʩʫʚʠ ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʤʽʢʨʦʬʣʦʨʠ. ʋ 

ʤʽʢʨʦʙʽʦʮʝʥʦʟʘʭ ʟʤʝʥʰʫʻʪʴʩʷ ʯʘʩʪʢʘ ʘʝʨʦʙʥʠʭ ʙʘʢʪʝʨʽʡ ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʴ ʘʥʘʝʨʦʙʽʚ ʽ ʤʽʢʨʦʙʥʠʭ ʚʠʜʽʚ ʟ ʚʠʩʦʢʠʤ ʧʘʪʦʛʝʥʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, 

ʟôʷʚʣʷʻʪʴʩʷ ʜʠʩʙʘʣʘʥʩ ʧʦʢʘʟʥʠʢʽʚ ʽʤʫʥʦʙʽʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ [85, 86]. 

ɸʣʝʨʛʽʯʥʠʡ ʩʪʦʤʘʪʠʪ ʫ ʦʩʽʙ, ʱʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʟʫʙʥʠʤʠ ʧʨʦʪʝʟʘʤʠ, ʻ 

ʨʝʘʢʮʽʻʶ ʩʧʦʚʽʣʴʥʝʥʦʛʦ ʪʠʧʫ ʽ ʥʦʩʠʪʴ ʭʘʨʘʢʪʝʨ ʢʦʥʪʘʢʪʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. ʎʝ 

ʟʘʧʘʣʝʥʥʷ ʩʧʝʮʠʬʽʯʥʝ ʽ ʧʦ ʢʣʽʥʽʯʥʽʡ ʢʘʨʪʠʥʽ ʧʦʜʽʙʥʦ ʟ ʭʽʤʽʢʦ-ʪʦʢʩʠʯʥʠʤ ʽ 

ʤʝʭʘʥʽʯʥʠʤ ʟʘʧʘʣʝʥʥʷʤ [87]. 
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ɸʣʝʨʛʽʯʥʠʤ ʩʪʦʤʘʪʠʪʘʤ ʧʝʨʝʜʫʻ ʙʝʟʩʠʤʧʪʦʤʥʠʡ ʧʝʨʽʦʜ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ 

(5-15 ʨʦʢʽʚ),  ̔ ʯʘʩʪʽʰʝ ʚʽʥ ʚʠʥʠʢʘʻ ʥʘ ʪʣʽ ʥʘʷʚʥʦʾ ʣʽʢʘʨʩʴʢʦʾ, ʭʘʨʯʦʚʦʾ, 

ʧʠʣʢʦʚʦʾ ʘʣʝʨʛʽʾ [3]. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ [ʊʨʝʟʫʙʦʚʘ ɺ.ɺ.] ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʶ ʙʫʣʠ ʥʘʷʚʥʽ ʩʫʧʫʪʥʽ ʩʦʤʘʪʠʯʥʽ ʧʘʪʦʣʦʛʽʾ: ʭʨʦʥʽʯʥʠʡ 

ʛʽʧʦʘʮʠʜʥʠʡ ʛʘʩʪʨʠʪ, ʭʨʦʥʽʯʥʠʡ ʢʘʣʴʢʫʣʴʦʟʥʠʡ ʭʦʣʝʮʠʩʪʠʪ, ʙʨʦʥʭʽʘʣʴʥʘ 

ʘʩʪʤʘ, ʭʘʨʯʦʚʘ  ̔ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʘʣʝʨʛʽʷ, ʥʝʡʨʦʮʠʨʢʫʣʷʪʦʨʥʘ ʜʠʩʪʦʥʽʷ, ʧʨʠ 

ʯʦʤʫ ʫ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʚʽʜʤʽʯʘʣʠ 2  ̔ʙʽʣʴʰʝ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ [88]. 

ʆʩʥʦʚʥʠʤ ʝʪʽʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʘʣʝʨʛʽʾ ʥʘ ʘʢʨʠʣʦʚʫ 

ʧʣʘʩʪʤʘʩʫ ʚʚʘʞʘʻʪʴʩʷ ʟʘʣʠʰʢʦʚʠʡ ʤʦʥʦʤʝʨ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʧʣʘʩʪʤʘʩʽ ʚ 

ʢʽʣʴʢʦʩʪʽ 0,2 - 0,5%. ʄʦʥʦʤʝʨ, ʷʢʠʡ ʥʝ ʧʨʦʨʝʘʛʫʚʘʚ, ʟʘʣʠʰʘʻʪʴʩʷ ʫ ʚʽʣʴʥʦʤʫ 

ʩʪʘʥʽ, ʧʝʨʝʤʽʱʫʶʯʠʩʴ ʜʦ ʧʦʚʝʨʭʥʽ ʧʨʦʪʝʟʘ, ʚʠʭʦʜʠʪʴ ʚ ʨʦʪʦʚʫ ʨʽʜʠʥʫ ʽ 

ʨʦʟʯʠʥʷʻʪʴʩʷ ʚ ʥʽʡ, ʚʠʢʣʠʢʘʶʯʠ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ 

ʨʦʪʘ, ʽ ʨʽʟʥʽ ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ. ɹʘʨʚʥʠʢʠ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʘʢʨʠʣʘʪ, ʚ 

ʜʫʞʝ ʨʽʜʢʽʩʥʠʭ ʚʠʧʘʜʢʘʭ (0,01%) ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ [89]. 

ʇʣʘʩʪʤʘʩʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʪʦʤʘʪʦʣʦʛʽʾ ʜʣʷ ʦʨʪʦʧʝʜʠʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ, ʻ ʚʠʩʦʢʦʧʦʣʽʤʝʨʥʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ. ɺʦʥʠ ʥʝ ʤʘʶʪʴ 

ʙʽʣʢʦʚʦʾ ʧʨʠʨʦʜʠ ʽ ʪʦʤʫ ʩʘʤʽ ʧʦ ʩʦʙʽ ʥʝ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʘʣʝʨʛʽʶ. ʄʦʥʦʤʝʨ 

- ʝʬʽʨ ʤʝʪʘʢʨʠʣʦʚʦʾ ʢʠʩʣʦʪʠ - ʻ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʤ ʟ'ʻʜʥʘʥʥʷʤ, ʪʦʙʪʦ ʮʝ 

ʧʦʪʝʥʮʽʡʥʠʡ ʛʘʧʪʝʥ, ʽ, ʟ'ʻʜʥʫʶʯʠʩʴ ʟ ʙʽʣʢʘʤʠ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ, 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʘʥʪʠʛʝʥ, ʷʢʠʡ ʻ ʧʨʠʯʠʥʦʶ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ [90, 91]. 

ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʦʨʛʘʥʽʟʤ ʘʣʝʨʛʝʥʫ ʫʪʚʦʨʶʶʪʴʩʷ 

ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʽ ʊ-ʣʽʤʬʦʮʠʪʠ. ʇʨʠ ʧʦʚʪʦʨʥʦʤʫ ʧʦʧʘʜʘʥʥʽ ʘʣʝʨʛʝʥʫ ʚʽʥ 

ʟ'ʻʜʥʫʻʪʴʩʷ ʟ ʩʝʥʩʠʙʽʣʽʟʦʚʘʥʠʤʠ ʣʽʤʬʦʮʠʪʘʤʠ, ʱʦ ʚʝʜʝ ʜʦ ʨʷʜʫ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʙʽʦʭʽʤʽʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʚ ʣʽʤʬʦʮʠʪʘʭ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʝʢʨʝʮʽʷ ʤʝʜʽʘʪʦʨʽʚ - ʣʽʤʬʦʢʽʥʽʚ. ʇʽʜ ʚʧʣʠʚʦʤ 

ʦʜʥʠʭ ʣʽʤʬʦʢʽʥʽʚ ʫ ʥʝʩʝʥʩʠʙʽʣʽʟʦʚʘʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʧʽʜʚʠʱʫʻʪʴʩʷ ʯʫʪʣʠʚʽʩʪʴ 

ʜʦ ʘʣʝʨʛʝʥʫ; ʽʥʰʽ ʣʽʤʬʦʢʽʥʠ ʧʨʦʷʚʣʷʶʪʴ ʮʠʪʦʪʦʢʩʠʯʥʫ ʽ ʛʘʣʴʤʽʚʥʫ ʜʽʶ ʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥ. ʉʝʥʩʠʙʽʣʽʟʦʚʘʥʽ ʣʽʤʬʦʮʠʪʠ ʥʘʜʘʶʪʴ ʽ ʧʨʷʤʫ ʮʠʪʦʪʦʢʩʠʯʥʫ 
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ʜʽʶ ʥʘ ʢʣʽʪʠʥʠ-ʤʽʰʝʥʽ: ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ-ʤʽʰʝʥʝʡ, ʾʭ 

ʬʘʛʦʮʠʪʦʟ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʦʥʠʢʥʽʩʪʴ ʩʫʜʠʥ. ɺʩʝ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʠʧʫ, ʷʢʘ ʟʘʟʚʠʯʘʡ ʧʨʦʭʦʜʠʪʴ ʧʽʩʣʷ 

ʝʣʽʤʽʥʘʮʽʾ ʘʣʝʨʛʝʥʫ [67]. 

ʍʚʦʨʽ ʩʢʘʨʞʘʪʴʩʷ ʥʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʘʙʦ ʫʪʨʫʜʥʝʥʝ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʚʥʘʩʣʽʜʦʢ ʧʦʩʪʽʡʥʦ ʾʧʝʯʽʾ ʚ ʦʙʣʘʩʪʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. ɺʽʜʯʫʪʪʷ ʧʝʯʽʾ ʙʽʣʴʰʝ ʚʠʨʘʞʝʥʝ ʥʘ ʚʝʨʭʥʽʡ ʱʝʣʝʧʽ, ʥʽʞ ʥʘ 

ʥʠʞʥʽʡ, ʱʦ ʟʚôʷʟʘʥʦ, ʦʯʝʚʠʜʥʦ, ʟ ʙʫʬʝʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʧʦʣʷ ʚʝʨʭʥʴʦʾ ʱʝʣʝʧʠ. ɯʥʦʜʽ ʧʨʠʻʜʥʫʻʪʴʩʷ ʧʝʯʽʷ ʷʟʠʢʘ, 

ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ, ʱʽʢ, ʛʫʙ. ʍʚʦʨʽ ʩʢʘʨʞʘʪʴʩʷ ʥʘ 

ʩʫʭʽʩʪʴ ʫ ʨʦʪʽ: ʩʣʠʥʘ ʚôʷʟʢʘ, ʧʽʥʠʩʪʘ, çʢʣʝʡʢʘè. ɻʽʧʦʩʘʣʽʚʘʮʽʷ ʫʪʨʫʜʥʶʻ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʦʤ ʽ ʧʦʛʽʨʰʫʻ ʢʣʽʥʽʯʥʫ ʢʘʨʪʠʥʫ ʘʣʝʨʛʽʯʥʦʛʦ ʩʪʘʥʫ [88]. 

ɯʟ ʟʘʛʘʣʴʥʠʭ ʩʠʤʧʪʦʤʽʚ ʧʨʠ ʘʣʝʨʛʽʯʥʦʤʫ ʩʪʦʤʘʪʠʪʽ ʤʦʞʫʪʴ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ: ʜʨʘʪʽʚʣʠʚʽʩʪʴ, 

ʙʝʟʩʦʥʥʷ, ʝʤʦʮʽʦʥʘʣʴʥʘ ʣʘʙʽʣʴʥʽʩʪʴ, ʢʘʥʮʝʨʦʬʦʙʽʾ, ʧʨʦʟʦʧʘʣʛʽʾ. ɺʽʜʤʽʯʘʻʪʴʩʷ 

ʟʘʛʦʩʪʨʝʥʥʷ ʭʨʦʥʽʯʥʠʭ ʭʦʣʝʮʠʩʪʠʪʽʚ, ʛʘʩʪʨʠʪʽʚ, ʢʦʣʽʪʽʚ. ʄʦʞʣʠʚʝ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ (37,0- 37,4 ʉ), ʛʦʩʪʨʠʡ ʜʝʨʤʘʪʠʪ ʣʠʮʷ, ʢʠʩʪʝʡ ʨʫʢ, 

ʜʠʩʧʝʧʩʽʷ, ʧʦʯʫʪʪʷ ʧʝʯʽʾ ʰʣʫʥʢʘ, ʭʨʦʥʽʯʥʠʡ ʨʠʥʽʪ, ʢʦʥôʶʥʢʪʠʚʽʪ [92, 93]. 

ʇʨʠ ʦʙôʻʢʪʠʚʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʯʽʪʢʦ ʦʙʤʝʞʝʥʝ ʜʽʣʷʥʢʘʤʠ, ʷʢʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʠʢʘʶʪʴʩʷ ʟ ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʙʘʟʠʩʽʚ ʧʨʦʪʝʟʽʚ. 

ɿʘʧʘʣʝʥʘ ʜʽʣʷʥʢʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʷʚʣʷʻ ʩʦʙʦʶ ʪʦʯʥʫ ʢʦʧʽʶ ʨʦʟʤʽʨʽʚ ʽ 

ʬʦʨʤʠ ʙʘʟʠʩʫ ʧʨʦʪʝʟʘ. ɿʘʧʘʣʝʥʥʷ ʤʦʞʝ ʧʦʰʠʨʶʚʘʪʠʩʴ ʟʘ ʤʝʞʽ ʧʨʦʪʝʟʥʦʛʦ 

ʧʦʣʷ ʥʘ ʜʽʣʷʥʢʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʛʫʙ, ʱʽʢ, ʩʧʠʥʢʠ ʷʟʠʢʘ, ʷʢʽ ʢʦʥʪʘʢʪʫʶʪʴ ʽʟ 

ʟʦʚʥʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʧʨʦʪʝʟʽʚ [94].  

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ [ʇʘʣʽʡʯʫʢʘ ɯ.ɺ.] ʚʠʷʚʣʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʫ IgE ʫ ʭʚʦʨʠʭ ʟ ʘʣʝʨʛʽʯʥʠʤ ʽ ʢʦʤʙʽʥʦʚʘʥʠʤ ʧʨʦʪʝʟʥʠʤ 

ʩʪʦʤʘʪʠʪʦʤ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʘʣʝʨʛʽʟʘʮʽʾ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʜʦ ʨʽʟʥʠʭ 

ʘʣʝʨʛʝʥʽʚ (ʤʽʢʨʦʙʥʠʭ, ʭʽʤʽʯʥʠʭ). ɼʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʘʣʝʨʛʽʯʥʠʤ ʧʨʦʪʝʟʥʠʤ 

ʩʪʦʤʘʪʠʪʦʤ ʚʣʘʩʪʠʚʝ ʚʠʨʘʞʝʥʝ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʛʘʣʴʥʦʛʦ IgG ʚ 
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ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʜʦʚʛʦʪʨʠʚʘʣʝ ʧʨʦʪʽʢʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʚʥʘʩʣʽʜʦʢ ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʥʽʤʥʠʤ ʧʣʘʩʪʠʥʢʦʚʠʤ ʧʨʦʪʝʟʦʤ [69]. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ [ʇʘʣʽʡʯʫʢ ɯ.ɺ.] ʜʦʚʝʜʝʥʦ, ʱʦ ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ 

ʘʣʝʨʛʽʯʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʚ ʨʘʥʥʽʡ ʧʝʨʽʦʜ ʣʽʢʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ 

ʧʨʦʪʝʟʘʤʠ ʻ ʥʘʷʚʥʽʩʪʴ ʪʦʢʩʠʯʥʦʛʦ ʽ ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ, ʘ 

ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʦʙʪʷʞʝʥʦʛʦ ʘʣʝʨʛʽʯʥʦʛʦ ʘʥʘʤʥʝʟʫ, ʚ ʙʽʣʴʰ ʧʽʟʥʽ ʪʝʨʤʽʥʠ ï 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʥʽʤʥʠʤ ʧʨʦʪʝʟʦʤ ʜʦʚʰʝ ʚʩʪʘʥʦʚʣʝʥʦʾ ʥʦʨʤʠ. ʈʦʟʚʠʪʦʢ 

ʪʦʢʩʠʯʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʥʝ ʧʦʚʷʟʘʥʠʡ ʟ ʪʝʨʤʽʥʘʤʠ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ, ʘ 

ʥʘ ʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ, ʷʢʠʡ ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʚʠʱʝ ʥʦʨʤʠ. ʇʨʠ ʘʣʝʨʛʽʯʥʦʤʫ ʧʨʦʪʝʟʥʦʤʫ ʩʪʦʤʘʪʠʪʽ ʟʘʧʘʣʴʥʽ ʟʤʽʥʠ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʤʘʶʪʴ ʨʦʟʣʠʪʠʡ ʭʘʨʘʢʪʝʨ, ʧʦʰʠʨʶʶʪʴʩʷ 

ʥʘ ʩʣʠʟʦʚʫ, ʢʦʥʪʘʢʪʫʶʯʫ ʟ ʟʦʚʥʽʰʥʴʦʶ ʽ ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʧʨʦʪʝʟʘ, ʘ 

ʧʨʠ ʪʦʢʩʠʯʥʦʤʫ ʩʪʦʤʘʪʠʪʽ ʟʘʧʘʣʝʥʥʷ ʻ ʣʦʢʘʣʴʥʠʤ ʽ ʦʙʤʝʞʫʻʪʴʩʷ ʩʣʠʟʦʚʦʶ 

ʦʙʦʣʦʥʢʦʶ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ [95]. 

ɺʽʜʩʫʪʥʽʩʪʴ ʟʫʙʽʚ ʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʟʫʙʥʠʭ 

ʧʨʦʪʝʟʽʚ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʢʘʟʥʠʢʠ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʧʦʚʝʨʭʥʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ. ʋ ʭʚʦʨʠʭ ʟ ʘʣʝʨʛʽʯʥʠʤ ʽ 

ʪʦʢʩʠʯʥʠʤ ʧʨʦʪʝʟʥʠʤ ʩʪʦʤʘʪʠʪʦʤ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʘʣʴʪʝʨʘʪʠʚʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʪʘ ʚʠʨʘʞʝʥʘ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ. ɿʥʠʞʫʻʪʴʩʷ ʘʥʪʠʢʦʣʦʥʽʟʘʮʽʡʥʘ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʪʘ ʟʤʽʥʶʻʪʴʩʷ ʜʠʩʙʘʣʘʥʩ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʥʘ ʪʣʽ ʧʦʩʠʣʝʥʦʾ ʢʦʣʦʥʽʟʘʮʽʾ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʛʨʠʙʘʤʠ ʨʦʜʫ 

Candida [86]. 

ɺʘʞʣʠʚʝ ʧʠʪʘʥʥʷ ʱʦʜʦ ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʝʟʽʚ ʥʘ ʦʩʥʦʚʽ 

ʘʢʨʠʣʫ ʻ ʾʭ ʙʽʦʜʝʛʨʘʜʘʮʽʷ.  ʍʦʯʘ ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ ʢʣʘʩʠʯʥʦ ʚʠʟʥʘʥʽ 

ʩʪʘʙʽʣʴʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʩʪʽʡʢʦʩʪʽ ʜʦ ʙʽʦʜʝʛʨʘʜʘʮʽʾ, ʚ 

ʜʝʢʽʣʴʢʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʦʣʽʤʝʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʤʝʪʦʤ 

ʜʦ ʙʝʟʣʽʯʽ ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ.   ɹʽʦʜʝʛʨʘʜʘʮʽʷ ï ʮʝ 

ʟʤʽʥʘ ʭʽʤʽʯʥʠʭ, ʬʽʟʠʯʥʠʭ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʪʝʟʽʚ ʚʥʘʩʣʽʜʦʢ 

ʚʧʣʠʚʫ ʩʝʨʝʜʦʚʠʱʘ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ʋ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ ʤʘʪʝʨʽʘʣ 
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ʧʽʜʜʘʻʪʴʩʷ ʨʽʟʥʠʤ ʚʧʣʠʚʘʤ: ʝʥʜʦʛʝʥʥʠʤ (ʙʽʣʢʠ, ʬʝʨʤʝʥʪʠ, ʧʦʣʽʩʘʭʘʨʠʜʠ, 

ʙʘʢʪʝʨʽʾ, ʨʦʪʦʚʘ ʨʽʜʠʥʘ, ʤʝʭʘʥʽʯʥʽ ʽ ʪʝʨʤʽʯʥ ̔ʚʧʣʠʚʠ ʥʘ ʧʨʦʪʝʟ) ʽ ʝʢʟʦʛʝʥʥʠʤ 

(ʭʽʤʽʯʥʠʡ ʚʧʣʠʚ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʧʦʣʫʢ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʱʦʜʝʥʥʠʤ ʧʨʠʡʦʤʦʤ 

ʾʞʽ). ʎʽ ʧʨʦʮʝʩʠ ʤʦʞʫʪʴ ʥʘʟʘʚʞʜʠ ʟʤʥ̔ʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʬʫʥʢʮʽʾ ʧʨʦʪʝʟʘ. 

ʂʨʽʤ ʪʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʟ ʩʪʨʫʢʪʫʨʠ ʧʨʦʪʝʟʘ ʤʦʞʫʪʴ 

ʚʠʣʫʛʦʚʫʚʘʪʠʩʷ ʜʦʤʽʰʢʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ ʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʢʣʽʪʠʥʠ ʽ ʪʢʘʥʠʥʠ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʦɦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʪʘʚʠʪʴ ʧʽʜ ʟʘʛʨʦʟʫ 

ʙʽʦʩʫʤʽʩʥʽʩʪʴ ʘʢʨʠʣʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʨʦʜʫʢʮʽʷ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʩʤʦʣ ʥʘ ʦʩʥʦʚʽ 

ʘʢʨʠʣʫ ʧʽʜʦʟʨʶʻʪʴʩʷ ʷʢ ʬʘʢʪʦʨ, ʱʦ ʩʧʨʠʷʻ ʤʽʩʮʝʚʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ: ʭʽʤʽʯʥʝ 

ʧʦʜʨʘʟʥʝʥʥʷ, ʩʝʥʩʠʙʽʣʽʟʘʮʽʷ, ʙʽʣʴ, ʥʘʙʨʷʢ ʛʫʙ, ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, 

çʩʠʥʜʨʦʤ ʧʝʯʽʥʥʷ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘè ʪʘ ʩʪʦʤʘʪʠʪ, ʩʠʩʪʝʤʥʽ ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ 

[61, 77, 96, 97].  

ɹʽʦʣʦʛʽʯʥʘ ʩʫʤʽʩʥʽʩʪʴ ʟʫʙʥʦʛʦ ʧʨʦʪʝʟʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʚʧʣʠʚʦʤ ʥʘ 

ʥʘʚʢʦʣʠʰʥʽ ʪʢʘʥʠʥʠ  ̔ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, 

 ̔ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʽʚ: ʤʝʭʘʥʽʯʥʠʭ (ʢʦʥʩʪʨʫʢʮʽʷ ʧʨʦʪʝʟʘ), ʭʽʤʽʯʥʠʭ 

(ʚʠʭʽʜ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ), ʬʽʟʠʯʥʠʭ (ʛʽʧʝʨʪʝʨʤʽʷ), ʙʦ̔ʣʦʛʽʯʥʠʭ  ̔ʽʥ. ɺʩʽ 

ʚʦʥʠ ʚʠʢʣʠʢʘʶʪʴ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ. ʇʘʪʦʣʦʛʽʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ ʤʦʞʝ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʤʽʞ 

ʤʝʭʘʥʽʟʤʘʤʠ ʘʛʨʝʩʽʾ  ̔ʟʘʭʠʩʪʫ [98]. 

ʆʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʣʠʥʠ ʻ ʚʦʜʘ, ʱʦ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ 

ʙʽʦʜʝʩʪʨʫʢʮʽʾ ʘʢʨʠʣʦʚʠʭ ʧʨʦʪʝʟʽʚ. ʄʦʣʝʢʫʣʠ ʚʦʜʠ ʤʦʞʫʪʴ ʣʝʛʢʦ ʧʨʦʥʠʢʘʪʠ ʚ 

ʧʦʣʽʤʝʨʥʫ ʤʝʨʝʞʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʚʦʜʠʪʠ ʥʝʟʚ'ʷʟʘʥʠʡ ʤʦʥʦʤʝʨ ʘʙʦ ʽʥʰʽ 

ʢʦʤʧʦʥʝʥʪʠ ʧʣʘʩʪʤʘʩʠ. ɼʣʷ ʥʘʩʠʯʝʥʥʷ ʧʦʣʽʤʝʨʘ ʚʦʜʦʶ ʪʨʝʙʘ ʚʽʜ ʦʜʥʦʛʦ ʜʦ 

ʜʚʦʭ ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʦʤ. ʌʝʨʤʝʥʪʠ ʩʣʠʥʠ ʪʘʢʦʞ 

ʤʦʞʫʪʴ ʨʫʡʥʫʚʘʪʠ ʧʦʣʽʤʝʨʠ ʽ ʚʧʣʠʚʘʪʠ ʥʘ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʩʘʤʝ, 

ʟʤʝʥʰʫʚʘʪʠ ʪʚʝʨʜʽʩʪʴ ʪʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ. ɺʪʨʘʪʘ ʧʣʘʩʪʠʬʽʢʘʪʦʨʘ ʤʦʞʝ 

ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʧʨʦʮʝʥʪʥʦʛʦ ʧʦʜʦʚʞʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʪʚʝʨʜʦʩʪʽ [99, 

100, 101].  

ʂʨʽʤ ʪʦʛʦ, ʚʠʤʠʚʘʶʯʠ ʥʘʩʘʤʧʝʨʝʜ ʟ ʧʦʚʝʨʭʥʽ ʙʘʟʠʩʫ ʧʨʦʪʝʟʘ, ʤʦʥʦʤʝʨ 

ʨʦʟʧʫʰʫʻ ʩʪʨʫʢʪʫʨʫ ʧʦʣʽʤʝʨʫ, ʩʪʚʦʨʶʻ ʥʘʧʨʫʛʫ, ʱʦ ʚʝʜʝ ʚ ʢʽʥʮʝʚʦʤʫ 
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ʧʽʜʩʫʤʢʫ ʜʦ ʟʤʝʥʰʝʥʥʷ ʤʽʮʥʦʩʪʽ. ɿʘ ʪʚʝʨʜʞʝʥʥʷʤʠ ʬʘʭʽʚʮʽʚ, ʪʽʣʴʢʠ ʯʘʩʪʠʥʘ 

ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʘ ʝʢʩʪʨʘʛʫʻʪʴʩʷ ʚʦʜʦʶ, ʘ ʧʝʚʥʘ ʡʦʛʦ ʧʦʨʮʽʷ, ʧʦʚ'ʷʟʘʥʘ ʟ 

ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ ʩʠʣʘʤʠ ɺʘʥ-ʜʝʨ-ɺʘʘʣʴʩʘ, ʟʘʣʠʰʘʻʪʴʩʷ ʽ ʤʦʞʝ ʙʫʪʠ 

ʚʠʷʚʣʝʥʘ ʣʠʰʝ ʧʨʠ ʨʦʟʯʠʥʝʥʥʽ ʧʦʣʽʤʝʨʫ [91]. 

ɺʠʜʽʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʧʨʦʪʝʟʘ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʧʨʦʮʝʩʫ 

ʧʨʦʥʠʢʥʝʥʥʷ ʚʦʜʠ ʚ ʤʘʪʝʨʽʘʣ ʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʰʠʨʝʥʥʷʤ ʧʨʦʩʪʦʨʫ ʤʽʞ 

ʣʘʥʮʶʛʘʤʠ ʧʦʣʽʤʝʨʽʚ [23]. 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʝʣʽʤʽʥʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 

ʧʝʨʰʠʭ 24 ʛʦʜʠʥ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʽʣʴʥʝ  ̔ʧʦʤʽʨʥʝ 

ʚʠʜʽʣʝʥʥʷ ʪʨʠʚʘʣʠʡ ʯʘʩ. ɿʘʣʠʰʢʦʚʠʡ ʤʦʥʦʤʝʨ ʚʠʟʥʘʯʘʣʠ ʧʽʩʣʷ 17 ʨʦʢʽʚ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ, ʘʣʝ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʡʦʛʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʧʝʨʰʽ 5 

ʨʦʢʽʚ [102, 103]. 

ɼʦʩʣʽʜʞʝʥʥʷ [104] ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʨʦʪʦʚʘ ʨʽʜʠʥʘ, ʷʢ ʬʽʟʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʘ, ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʧʨʦʚʦʢʫʻ ʚʠʚʽʣʴʥʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʽʟ 

ʟʫʙʦʧʨʦʪʝʟʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʦʩʥʦʚ ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʡʪʨʘʣʴʥʠʤ ʝʢʩʪʨʘʛʝʥʪʦʤ - 

ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ. 

ɭ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʨʽʚʝʥʴ pH ʩʣʠʥʠ ʚʧʣʠʚʘʻ ʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʥʷ 

ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʟ ʧʨʦʪʝʟʽʚ ʽ, ʧʨʠ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʥʠʞʝʥʥʷ, ʧʦʢʘʟʫʻ 

ʙʽʣʴʰʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʜʽʣʝʥʥʷ ʤʦʥʦʤʝʨʫ. 

ʇʨʦʜʫʢʪʠ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ ʩʧʨʠʯʠʥʷʶʪʴ 

ʧʦʜʨʘʟʥʝʥʥʷ, ʩʝʥʩʠʙʽʣʽʟʘʮʽʶ ʪʘ ʙʽʣʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, 

ʫʪʚʦʨʝʥʥʷ ʚʠʨʘʟʦʢ, ʥʘʙʨʷʢ ʛʫʙ ʪʘ ʧʝʨʦʨʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʘʢʽ ʷʢ çʩʠʥʜʨʦʤ 

ʧʘʣʘʶʯʦʛʦ ʨʦʪʘè ʪʘ ʧʨʦʪʝʟʥʠʡ ʩʪʦʤʘʪʠʪ [105, 106]  

ɺʽʜʦʤʦ, ɦ ʦ ʤʦʥʦʤʝʨ ʧʨʦʷʚʣʷʻ ʮʠʪʦʣʽʪʠʯʥʫ ʜʽʶ, ʩʧʨʠʷʶʯʠ ʟʚʽʣʴʥʝʥʥʶ ʟ 

ʢʣʽʪʠʥ ʧʨʦʟʘʧʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ï ʛʽʩʪʘʤʽʥʫ, ʩʝʨʦʪʦʥʽʥʫ, ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ, 

ʮʠʪʦʢʽʥʽʚ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ  ̒ʚʠʥʠʢʥʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʪʘ ʥʝʢʨʦʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʧʨʦʪʝʟʘʤʠ [35, 107]. 

        ʇʽʜ ʜʽʻʶ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʘʢʨʠʣʦʚʦʛʦ ʧʨʦʪʝʟʫ  ̔ʚʧʣʠʚʦʤ ʪʠʩʢʫ 

ʙʘʟʠʩʫ ʥʘ ʧʨʦʪʝʟʥʝ ʣʦʞʝ ʟʥʠʞʫʻʪʴʩʷ ʬʫʥʢʮʽʷ ʩʣʠʥʥʠʭ ʟʘʣʦʟ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʚ ʚʠʛʣʷʜʽ ʛʽʧʦʩʘʣʽʚʘʮʽʾ. ʉʣʠʥʥʽ ʟʘʣʦʟʠ ʨʝʬʣʝʢʪʦʨʥʦ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ 
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ʧʽʜʚʠʱʫʶʪʴ ʩʚʦʶ ʘʢʪʠʚʥʽʩʪʴ, ʟʙʽʣʴʰʫʶʯʠ ʚʠʜʽʣʝʥʥʷ ʩʣʠʥʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʚʝʣʠʢʠʭ ʩʣʠʥʥʠʭ ʟʘʣʦʟ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʥʝʡʪʨʘʣʽʟʘʮʽʶ ʽ ʟʤʠʚʘʥʥʷ ʤʦʥʦʤʝʨʘ ʽʟ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. 

ʆʜʥʘʢ, ʧʦʪʽʤ ʥʘʩʪʘʻ ʚʠʩʥʘʞʝʥʥʷ ʩʣʠʥʥʠʭ ʟʘʣʦʟ ʽ ʛʽʧʝʨʬʫʥʢʮʽʷ ʟʤʽʥʶʻʪʴʩʷ 

ʛʽʧʦʬʫʥʢʮʽʻʶ ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʘʪʨʦʬʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʩʣʠʥʥʠʭ ʟʘʣʦʟʘʭ [40, 

108]. 

ʊʨʘʚʤʘʪʠʯʥʠʡ ʩʪʦʤʘʪʠʪ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ ʧʨʠ ʧʨʦʪʝʟʫʚʘʥʥʽ 

ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ. ʇʨʠ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʣʴʻʬʫ, ʤʝʞʘʤ ʽ ʬʦʨʤʽ ʙʘʟʠʩʘ ʧʨʦʪʝʟʘ ʧʨʦʪʝʟʥʦʤʫ ʣʦʞʫ, ʘ 

ʪʘʢʦʞ ʧʨʠ ʘʪʨʦʬʽʾ ʪʢʘʥʠʥ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʢʨʦʝʢʩʢʫʨʩʽʷ 

ʧʨʦʪʝʟʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʠʤ ʙʽʣʴʰʝ ʚʩʪʘʥʦʚʣʝʥʦʾ ʥʦʨʤʠ. 

ʇʨʠʯʠʥʦʶ ʪʨʘʚʤʠ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʘʪʨʦʬʽʯʥʘ ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʧʦʨʦʞʥʠʥʠ 

ʨʦʪʘ ʪʘ ʥʝʘʜʘʧʪʦʚʘʥʘ ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʧʨʦʪʝʟʫʚʘʥʥʽ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʩʧʨʠʷʻ ʟʤʽʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʽʩʪʘʤʽʥʫ ʚ ʩʣʠʥʽ 

ʚʥʘʩʣʽʜʦʢ ʚʠʜʽʣʝʥʥʷ ʡʦʛʦ ʟ ʪʫʯʥʠʭ ʢʣʽʪʠʥ ʽ ʙʘʟʦʬʽʣʽʚ, ʷʢʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ 

ʜʽʣʷʥʢʘʭ ʟʘʧʘʣʝʥʥʷ.  ɿʘ ʜʘʥʠʤʠ ʆʛʦʨʦʜʥʽʢʦʚʘ ʄ.ʖ. ʧʦʰʠʨʝʥʽʩʪʴ ʩʪʦʤʘʪʠʪʫ 

ʪʨʘʚʤʘʪʠʯʥʦʾ ʧʨʠʨʦʜʠ ʩʪʘʥʦʚʠʪʴ 52,4%. ʍʨʦʥʽʯʥʘ ʪʨʘʚʤʘ ʧʨʦʚʦʢʫʻ ʪʢʘʥʠʥʠ, 

ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʥʘ ʩʝʙʝ ʥʘʡʙʽʣʴʰʝ ʧʦʜʨʘʟʥʝʥʥʷ ʜʦ ʨʦʟʨʦʩʪʘʥʥʷ. ʋ ʙʘʛʘʪʴʦʭ 

ʧʘʮʽʻʥʪʽʚ ʭʨʦʥʽʯʥʘ ʪʨʘʚʤʘ ʧʨʦʚʦʢʫʻ ʪʢʘʥʠʥʠ, ʷʢʽ ʚʽʜʯʫʚʘʶʪʴ ʥʘʡʙʽʣʴʰʝ 

ʤʝʭʘʥʽʯʥʝ ʧʦʜʨʘʟʥʝʥʥʷ ʜʦ ʨʦʟʨʦʩʪʘʥʥʷ (ʛʽʧʝʨʧʣʘʟʽʾ) [94,109]. 

ʊʨʘʚʤʘʪʠʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ 44,2% 

ʚʠʧʘʜʢʽʚ, ʷʢʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʛʦʩʪʨʽ, ʭʨʦʥʽʯʥʽ ʪʘ ʚʠʨʘʟʢʦʚʽ. ʉʶʜʠ ʞ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʚʧʣʠʚ ʟʥʠʞʝʥʦʛʦ ʪʠʩʢʫ, ʷʢʠʡ ʩʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʙʘʟʠʩʦʤ ʧʨʦʪʝʟʘ 

ʚʥʘʩʣʽʜʦʢ ʩʪʚʦʨʝʥʥʷ ʟʘʤʠʢʘʶʯʦʛʦ ʢʣʘʧʘʥʘ [110]. 

ʇʨʠʯʠʥʘʤʠ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ, ʧʦʚô̫ ʟʘʥʠʤʠ ʟ ʪʨʘʚʤʦʶ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ,  ̒ ʧʦʛʘʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʧʨʦʪʝʟʫ, ʟʙʽʣʴʰʝʥʥʷ ʚʢ̔ʫ ʢʦʨʠʩʪʫʚʘʯʘ 

ʧʨʦʪʝʟʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʩʪʨʦʢʫ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʫʙʥʠʤ ʧʨʦʪʝʟʦʤ, ʙʘʢʪʝʨʽʘʣʴʥʘ  ̔

ʛʨʠʙʢʦʚʘ ʽʥʬʝʢʮʽʷ  ̔ʧʦʛʘʥʘ ʛʽʛʽʻʥʘ ʧʨʦʪʝʟʫ [37]. 

ʉʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʥʘ ʧʦʯʘʪʦʢ ʢʦʨʠʩʪʫʚʘʥʥ ̫ʟʥʽʤʥʠʤʠ 

ʧʨʦʪʝʟʘʤʠ ʩʧʦʯʘʪʢʫ ʚʽʜʧʦʚʽʜʘʻ ʟʘʭʠʩʥʦʶ ʨʝʘʢʮʽʻʶ ʚ ʚʠʛʣʷʜʽ ʧʦʪʦʚʱʝʥʥʷ 
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ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ, ʘ ʧʦʪʽʤ ʚʠʥʠʢʘʻ ʘʪʨʦʬʽʷ  ̔ʩʪʦʥʰʝʥʥʷ ʨʦʛʦʚʦʛʦ ʰʘʨʫ, ʱʦ 

ʚʧʣʠʚʘʻ ʥʘ ʧʽʜʜʘʪʣʠʚʽʩʪʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʷʢʘ ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʤʽʨʫ 

ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʫ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ.  ʎʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʘʮʽʻʥʪʽʚ, 

ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʨʦʪʝʟʘʤʠ ʙʽʣʴʰʝ ʯʦʪʠʨʴʦʭ ʟ ʧʦʣʦʚʠʥʦʶ ʨʦʢʽʚ [111]. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʜʣʷ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʘ ʻ ʪʝ, ʱʦ ʷʚʠʱʘ 

ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ, ʷʢ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʢʣʽʥʽʯʥʠʭ 

ʧʨʦʷʚʽʚ, ʪʘʢ ʽ ʧʨʠ ʣʦʢʘʣʴʥʦʤʫ, ʽ ʜʠʬʫʟʥʦʤʫ ʟʘʧʘʣʝʥʥʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. ɼʣʷ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʧʦʣʽʤʦʨʬʥʠʡ 

ʧʝʨʝʙʽʛ: ʚʽʜ ʙʝʟʩʠʤʧʪʦʤʥʦʛʦ ï ʫ ʧʝʨʽʦʜ ʨʝʤʽʩʽʾ ï ʜʦ ʚʠʨʘʞʝʥʠʭ ʘʣʝʨʛʽʯʥʠʭ 

ʧʨʦʷʚʽʚ. 

ʊʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʦʤ ʚʠʢʣʠʢʘʻ ʟʨʦʛʦʚʽʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʝʧʽʪʝʣʽʶ ʪʘ ʨʦʟʨʠʭʣʝʥʥʷ ʙʘʟʘʣʴʥʦʛʦ ʫ ʚʣʘʩʥʦʤʫ ʰʘʨʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ: ʢʨʫʛʣʦʢʣʽʪʠʥʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ; ʨʦʟʰʠʨʝʥʥʷ ʢʨʦʚʦʥʦʩʥʠʭ 

ʩʫʜʠʥ; ʨʝʜʫʢʮʽʷ ʟʘʣʦʟʠʩʪʦʾ ʪʢʘʥʠʥʠ [112]. 

ʇʦʨʫʰʝʥʥʷ ʪʝʧʣʦʦʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜ ʟʥʽʤʥʠʤʠ ʘʢʨʠʣʦʚʠʤʠ 

ʧʨʦʪʝʟʘʤʠ, ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʨʠʷʻ ʨʦʟʰʘʨʫʚʘʥʥʶ, ʤʘʮʝʨʘʮʽʾ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʟʙʽʣʴʰʝʥʥʶ ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥʥʦʾ 

ʩʪʽʥʢʠ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʢʨʘʱʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʤʦʥʦʤʝʨʘ 

ʚ ʢʨʦʚôʷʥʝ ʨʫʩʣʦ [3, 94]. 

ʈʝʘʢʮʽʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʥʘ ʚʧʣʠʚ ʟʥʽʤʥʠʭ 

ʦʨʪʦʧʝʜʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʘʢʨʠʣʦʚʠʭ ʧʣʘʩʪʤʘʩ ʧʨʦʷʚʣʷʻʪʴʩʷ ʨʽʟʥʠʤʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʱʦ ʥʦʩʷʪʴ ʚ 67,5% ʚʠʧʘʜʢʽʚ ʨʝʘʢʪʠʚʥʦ-

ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʡ, ʘ ʚ 32,5% - ʧʘʪʦʣʦʛʽʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʇʽʜ ʚʧʣʠʚʦʤ ʟʥʽʤʥʠʭ 

ʧʨʦʪʝʟʽʚ ʚ ʪʝʨʤʽʥʠ ʚʽʜ 2 ʜʦ 8 ʨʦʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʪʦʚʱʝʥʥʷ ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ 

ʧʣʘʩʪʘ ʽ ʚʠʪʦʥʯʝʥʥʷ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ʂʣʽʪʠʥʠ 

ʙʘʟʘʣʴʥʦʛʦ ʰʘʨʫ ʩʪʘʶʪʴ ʥʠʟʴʢʦʧʨʠʟʤʘʪʠʯʥʠʤʠ. ʇʦʩʪʫʧʦʚʦ ʩʪʦʥʰʫʶʪʴʩʷ ʽ 

ʟʥʠʢʘʶʪʴ ʟʝʨʥʠʩʪʠʡ ʽ ʨʦʛʦʚʠʡ ʰʘʨʠ [52]. 

ɺʧʣʠʚ ʞʦʨʩʪʢʦʛʦ ʙʘʟʠʩʫ ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ 

ʪʢʘʥʠʥʥʠʭ ʝʣʝʤʝʥʪʘʭ ʧʽʜʣʝʛʣʠʭ ʪʢʘʥʠʥ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʘʪʨʦʬʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʪʘ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʱʝʣʝʧ. ɸʪʨʦʬʽʷ ʢʽʩʪʢʠ ʚ 
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ʜʽʣʷʥʮʽ ʚʝʨʭʽʚʢʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ ʟʫʤʦʚʣʝʥʘ, ʦʢʨʽʤ ʪʦʛʦ, 

ʽʥʚʦʣʶʮʽʡʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʦʨʛʘʥʽʟʤʽ, ʘʣʝ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʦʚôʷʟʘʥʘ ʟ 

ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʞʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʙʘʟʠʩʦʤ ʧʨʦʪʝʟʘ ʥʘ 

ʧʽʜʣʝʛʣʽ ʪʢʘʥʠʥʠ ʽ ʩʪʠʩʥʝʥʥʷʤ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʷʚʠʱ 

ʽʰʝʤʽʾ. ʇʦʨʫʰʝʥʥʷ ʚ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʤʫ ʨʫʩʣʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʨʦʟʚʠʪʢʦʤ ʷʚʠʱ ʪʢʘʥʠʥʥʦʾ ʛʽʧʦʢʩʽʾ, ʱʦ ʚʝʜʝ ʜʦ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʜʠʩʪʨʦʬʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʦʧʦʨʥʠʭ ʪʢʘʥʠʥʘʭ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ [113, 114]. 

ʇʽʩʣʷ ʧʦʯʘʪʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʽʤʥʦʛʦ ʧʣʘʩʪʠʥʢʦʚʦʛʦ ʧʨʦʪʝʟʘ ʫ ʚʣʘʩʥʝ 

ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ, ʚ ʥʝʨʚʦʚʦ-ʨʝʮʝʧʪʦʨʥʦʤʫ ʘʧʘʨʘʪʽ ʦʢʽʩʪʷ ʽ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʙʫʜʦʚʘ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʷ, ʪʦʙʪʦ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʽ ʨʝʘʢʮʽʾ ʨʽʟʥʦʛʦ ʭʘʨʘʢʪʝʨʫ [115]. 

ʋ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʟʥʽʤʥʠʤʠ ʟʫʙʥʠʤʠ ʧʨʦʪʝʟʘʤʠ, 

ʚʠʛʦʪʦʚʣʝʥʠʤʠ ʧʦ ʪʨʘʜʠʮʽʡʥʽʡ ʪʝʭʥʦʣʦʛʽʾ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʟʘʭʠʩʥʠʭ ʯʠʥʥʠʢʽʚ ʤʽʩʮʝʚʦʛʦ ʽʤʫʥʽʪʝʪʫ ʚ ʩʣʠʥʽ: ʟʥʠʞʫʻʪʴʩʷ 

ʘʢʪʠʚʥʽʩʪʴ ʣʽʟʦʮʠʤʘ ʥʘ 19,2-24,7% ̔ ʢʽʣʴʢʽʩʪʴ ʩʝʢʨʝʪʦʨʥʦʛʦ ʽʤʫʥʦʛʣʦʙʫʣʽʥʘ ɸ 

ʥʘ 30,0-40,0% ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʜʦʨʦʚʠʤʠ ʣʶʜʴʤʠ. ʋ 92,0-93,5% ʭʚʦʨʠʭ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʜʨʽʜʞʝʧʦʜʽʙʥʠʭ ʛʨʠʙʽʚ, ʧʝʨʝʚʘʞʥʦ ʥʘ ʙʘʟʠʩʘʭ ʟʥʽʤʥʠʭ 

ʧʨʦʪʝʟʽʚ. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʜʦ 

ʙʘʟʠʩʥʠʭ ʘʢʨʠʣʦʚʠʭ ʧʣʘʩʪʤʘʩ ʫ 28,0-65,2% ʭʚʦʨʠʭ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ [116].  

ʋ ʭʚʦʨʠʭ ʟ ʧʨʦʪʝʟʥʠʤʠ ʩʪʦʤʘʪʠʪʘʤʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʽʩʪʦʪʥʽ 

ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʽ ʙʽʦʮʝʥʦʟʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ: ʟʥʠʞʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʣʠʥʥʠʭ ʟʘʣʦʟ (ʩʘʣʽʚʘʮʽʾ ʥʘ 35%), ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʧʨʦʮʝʩʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ (ʚʤʽʩʪ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʽʜʘ  

ʥʘ 54%), ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ (ʟʘʛʘʣʴʥʘ ʧʨʦʪʝʦʣʽʪʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʥʘ 39%), ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ, ʟʥʠʞʝʥʥʷ 

ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʽ ʥʘʧʨʫʞʝʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, 

ʟʙʽʣʴʰʝʥʥʷ ʤʽʢʨʦʙʥʦʛʦ ʦʙʩʽʤʝʥʽʥʥʷ (ʚ 1,5 ʨʘʟʠ) ʽ ʯʘʩʪʦʪʠ ʚʠʜʽʣʝʥʥʷ 

ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ [64, 71]. 

ʋ ʚʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʚ 

ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʨʦʪʘ ʚʽʜʙʫʚʘʣʦʩʷ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ   ʊ-
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ʣʽʤʬʦʮʠʪʽʚ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʝʧʽʪʝʣʽʶ [19]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʠʚʯʝʥʥʶ ʚʤʽʩʪʫ ʨʽʚʥʷ ʮʠʪʦʢʽʥʽʚ IL-1ɓ ʽ ʌʅʇ-Ŭ ʫ 

ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʥʽʤʥʽ ʧʨʦʪʝʟʠ, ʚʢʘʟʫʶʪʴ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ 7-ʤʫ ʜʦʙʫ ʽ ʟʤʝʥʰʝʥʥʷ ʾʭ ʚʤʽʩʪʫ ʥʘ 

30 ʜʦʙʫ, ʘʣʝ ʜʦ ʧʦʧʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʥʝ ʧʦʚʝʨʪʘʶʪʴʩʷ [117]. 

ɿʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ ʚʥʘʩʣʽʜʦʢ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʟʘʛʘʣʴʥʠʤʠ 

ʟʤʽʥʘʤʠ ʚ ʦʨʛʘʥʽʟʤʽ ʪʘ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʝʚʥʠʤʠ ʽʤʫʥʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʤʽʥʠ ʚʤʽʩʪʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ (IgA, IgG, IgM) ʪʘ IL-ɓ1, IL-6, 

TNF-Ŭ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʜʦ ʽ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ 

ʧʨʦʪʝʟʘʤʠ, ʷʢʽ ʨʽʟʢʦ ʥʘʨʦʩʪʘʶʪʴ ʧʨʠ ʧʨʦʪʝʟʥʦʤʫ ʩʪʦʤʘʪʠʪʽ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʨʦʣʴ ʜʝʷʢʠʭ ʧʨʦʟʘʧʘʣʴʥʠʭ ʽʥʪʝʨʣʝʡʢʽʥʽʚ IL-1, IL-6, IL -8, 

IL -11, IL-12, IL-16, ʌʅʇŬ ʫ ʨʦʟʚʠʪʢʫ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʪʘ ʧʦʚʷʟʘʥʦʛʦ ʟ 

ʥʠʤʠ ʧʨʦʮʝʩʫ ʘʧʦʧʪʦʟʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʨʣʝʡʢʽʥʟʘʣʝʞʥʦʛʦ 

ʚʪʦʨʠʥʥʦʛʦ ʽʤʫʥʦʜʝʬʽʮʠʪʫ. IL-10 ʻ ʧʨʦʪʠʟʘʧʘʣʴʥʠʤ ʮʠʪʦʢʽʥʦʤ, ʧʨʠʛʥʽʯʫʻ 

ʤʽʩʮʝʚʫ ʧʨʦʟʘʧʘʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʽ ʧʨʦʜʫʢʮʽʶ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ [118]. 

 

1.2 ʉʧʦʩʦʙʠ ʧʨʦʬʽʣʘʢʪʠʢʘ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ 

 

ʊʘʢ, ʷʢ ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʢʣʽʥʽʮʽ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʥʝ ʤʘʻ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʟʘʤʽʥʠ ʘʢʨʠʣʘʪʽʚ, ʽ ʚʦʥʠ ʱʝ ʙʫʜʫʪʴ ʜʦʚʛʠʡ ʯʘʩ ʦʩʥʦʚʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ, ʪʦʤʫ ʽʩʥʫʻ ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʾʭ ʭʽʤʽʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [119]. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʘʢʨʠʣʦʚʠʭ ʧʦʣʽʤʝʨʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʦʩʥʦʚʥʠʤʠ 

ʥʘʧʨʷʤʢʘʤʠ: ʩʦʧʦʣʽʤʝʨʠʟʘʮʽʷ ʘʢʨʠʣʘʪʽʚ, ʟʘʣʫʯʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʽʥʰʠʭ ʢʣʘʩʽʚ ʘʙʦ ʤʘʪʝʨʽʘʣʽʚ ʥʝʘʢʨʠʣʦʚʦʾ ʧʨʠʨʦʜʠ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽ ʦʪʚʝʨʜʽʥʥʷ 

ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʨʦʢʣʘʜʦʢ ʽ ʧʦʢʨʠʪʪʽʚ, 

ʦʙʨʦʙʢʘ ʛʦʪʦʚʠʭ ʧʨʦʪʝʟʽʚ ʨʽʟʥʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ [120, 121]. 
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ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʥʦʚʠʭ ʙʘʟʠʩʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʪʘ ʧʨʦ ʩʢʣʘʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʤʽʮʥʦʛʦ, ʜʝʰʝʚʦʛʦ, ʟʨʫʯʥʦʛʦ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʪʝʨʽʘʣʫ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ 

ʽʥʜʠʬʝʨʝʥʪʥʦʛʦ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ [122]. 

ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʤʽʛʨʘʮʽʾ ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʘ ʚ ʧʦʨʦʞʥʠʥʫ ʨʦʪʘ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʧʨʠʯʠʥʝʥʠʭ ʡʦʛʦ ʜʽʻʶ ʪʦʢʩʠʢʦ-ʘʣʝʨʛʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʥʘ 

ʩʦɹʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʷʜ ʤʝʪʦʜʽʚ. ʆʜʥʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʦʢʨʘʱʝʥʥʷ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʧʣʘʩʪʤʘʩʠ. 

ʉʧʦʩʽʙ ʣʠʪʪʻʚʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʙʘʟʠʩʽʚ ʧʨʦʪʝʟʽʚ, 

ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ ʧʦʚʥʦʪʫ ʧʦʣʽʤʝʨʠʟʘʮʽʾ, ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʚʠʚʽʣʴʥʝʥʦʛʦ 

ʤʦʥʦʤʝʨʫ, ʘʜʘʧʪʘʮʽʷ ʜʦ ʧʨʦʪʝʟʽʚ ʚʠʛʦʪʦʚʣʝʥʠʭ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʧʨʦʪʽʢʘʻ 

ʰʚʠʜʰʝ. ʆʜʥʘʢ, ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʢʨʘʱʫʶʪʴʩʷ ʥʝʟʥʘʯʥʦ. 

ʅʝʜʦʣʽʢʘʤʠ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʦʚʥʦʪʠ ʚʠʜʘʣʝʥʥʷ ʚʦʩʢʫ ʟ 

ʛʽʧʩʦʚʦʾ ʧʨʝʩʩ-ʬʦʨʤʠ, ʽ ʧʨʦʙʣʝʤʘ ʥʘʥʝʩʝʥʥʷ ʽʟʦʣʷʮʽʡʥʦʾ ʧʣʽʚʢʠ ʥʘ ʩʪʽʥʢʠ 

ʛʽʧʩʦʚʦʾ ʧʨʝʩ-ʬʦʨʤʠ, ʱʦ ʧʦʛʽʨʰʫʻ ʟôʻʜʥʘʥʥʷ ʙʘʟʠʩʫ ʟ ʰʪʫʯʥʠʤʠ ʟʫʙʘʤʠ ʽ 

ʨʝʣʴʻʬ ʧʨʦʪʝʟʫ [123, 124]. 

ɼʦʩʷʛʪʠ ʢʨʘʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʣʘʩʪʤʘʩʦʚʠʭ ʟʨʘʟʢʽʚ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʫʭʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ï ʫ ʪʝʨʤʦʩʪʘʪʘʭ ʯʠ ʩʫʭʦʞʘʨʦʚʠʭ ʰʘʬʘʭ [124]. 

ʄʽʢʨʦʭʚʠʣʴʦʚʘ ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʻ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʚʠʨʽʰʝʥʥʷ 

ʢʦʤʧʣʝʢʩʫ ʟʘʜʘʯ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʷʢʦʩʪʽ ʟʥʽʤʥʠʭ ʧʣʘʩʪʠʥʢʦʚʠʭ 

ʧʨʦʪʝʟʽʚ, ʦʩʢʽʣʴʢʠ ʚʣʘʩʪʠʚʦʩʪʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʜʦʟʚʦʣʷʶʪʴ ʜʦʤʦʛʪʠʩʴ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʧʣʘʩʪʤʘʩ ʚʽʜʨʘʟʫ ʫ ʚʩʴʦʤʫ ʦʙʩʷʟʽ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʙʽʣʴʰ ʧʦʚʥʠʡ ʟʚ'ʷʟʦʢ ʤʦʣʝʢʫʣ ʫ ʤʘʩʽ, ʱʦ ʧʦʣʽʤʝʨʠʟʫʻʪʴʩʷ. ɺʠʩʦʢʦʯʘʩʪʦʪʥʘ 

ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʢʦʤʧʨʝʩʽʡʥʠʤ ʧʨʝʩʫʚʘʥʥʷʤ: ʧʦ-ʧʝʨʰʝ, 

ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ʯʘʩ ʧʦʣʽʤʝʨʠʟʘʮʽʾ, ʧʦ-ʜʨʫʛʝ, ʜʦʟʚʦʣʷʻ ʜʦʪʨʠʤʫʚʘʪʠʩʴ 

ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʨʝʞʠʤʫ, ʧʦ-ʪʨʝʪʻ, ʧʦʣʽʧʰʫʻ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʣʘʩʪʤʘʩ ʙʘʟʠʩʽʚ ʧʨʦʪʝʟʽʚ, ʘ ʪʘʢʦʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʘ. ʆʜʥʘʢ ʮʷ ʤʝʪʦʜʠʢʘ ʥʝ ʧʦʚʥʽʩʪʶ ʚʠʚʯʝʥʘ ʽ ʥʝ 

ʧʨʠʩʪʦʩʦʚʘʥʘ ʜʦ ʫʤʦʚ ʨʦʙʦʪʠ ʟʫʙʦʪʝʭʥʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ, ʪʦʤʫ ʥʝ ʥʘʙʫʣʘ 

ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʨʪʦʧʝʜʠʯʥʽʡ ʩʪʦʤʘʪʦʣʦʛʽʾ [125, 126]. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʨʦʪʰʠʡ ʯʘʩ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʽ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ 

ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʨʦʟʛʣʷʜʘʶʪʴʩʷ, ʷʢ ʜʚʽ ʟ ʧʝʨʝʚʘʛ ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ [103] ʟʨʘʟʢʠ, ʧʦʣʽʤʝʨʠʟʦʚʘʥʽ ʟʚʠʯʘʡʥʠʤ 

ʩʧʦʩʦʙʦʤ, ʚʠʷʚʣʷʣʠ ʙʽʣʴʰ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʨʘʟʢʘʤʠ ʧʦʣʽʤʝʨʠʟʦʚʘʥʠʤʠ ʤʽʢʨʦʭʚʠʣʴʦʚʠʤ ʦʧʨʦʤʽʥʝʥʥʷʤ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʘʩʪʤʘʩʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʫʣʴʪʨʘʟʚʫʢʦʚʫ ʦʙʨʦʙʢʫ ʙʘʟʠʩʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ 

ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ (ʉʦʢʦʣʦʚʩʴʢʘ ɺ.ʄ.) [16], ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʛʥʽʪʦʩʪʨʠʢʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ, ʦɦ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʧʣʘʩʪʤʘʩʠ, ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʚ ʥʽʡ ʪʘ 

ʟʥʠʟʠʪʠ ʩʪʫʧʽʥʴ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ. ɸʣʝ ʜʘʥʘ ʤʝʪʦʜʠʢʘ ʥʝ ʚʠʢʣʶʯʘʻ ʚʠʭʽʜ 

ʚʽʣʴʥʦʛʦ ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ ʟ ʙʘʟʠʩʫ ʧʨʦʪʝʟʘ ʽ ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. 

ɼʣʷ ʟʥʠʞʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ, ʱʦ ʟʘʣʠʰʠʚʩʷ ʚ ʘʢʨʠʣʦʚʽʡ 

ʧʣʘʩʪʤʘʩʽ, ʘʚʪʦʨ [22] ʧʨʦʧʦʥʫʻ ʫʣʴʪʨʘʟʚʫʢʦʚʫ ʦʙʨʦʙʢʫ ʙʘʟʠʩʫ ʧʨʦʪʝʟʘ ʫ ʚʦʜʽ 

500ʉ ʧʨʠ ʯʘʩʪʦʪʽ 40 ʢɻʮ ʜʣʷ ʧʣʘʩʪʤʘʩ ʛʘʨʷʯʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʧʨʦʪʷʛʦʤ 10 

ʭʚʠʣʠʥ, ʘ ʜʣʷ ʩʘʤʦʪʚʝʨʜʽʶʯʠʭ ʧʣʘʩʪʤʘʩ - 5 ʭʚʠʣʠʥ. 

ʅʽʜʟʝʣʴʩʴʢʠʡ ʄ. ʗ. ʪʘ ʽʥʰʽ ʘʚʪʦʨʠ, ʚʠʚʯʘʶʯʠ ʚʧʣʠʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ ʥʘ ʧʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ ʘʢʨʠʣʦʚʠʭ ʧʣʘʩʪʤʘʩ, ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʧʦʣʝ ʨʦʟʤʽʨʦʤ 215,5 ɽʨʩʪʝʜ ʽ ʟ ʯʘʩʦʤ ʜʽʾ 1 ʩʝʢ. ʻ 

ʦʧʪʠʤʘʣʴʥʠʤ ʽ ʜʘʻ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ ʚʧʣʠʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʧʨʠ 

ʪʚʝʨʜʥʝʥʥʽ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʘʞʣʠʚʠʤ ʜʣʷ ʾʭʥʽʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ [127]. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʽʥʜʠʬʝʨʝʥʪʥʦʩʪʽ ʧʨʦʪʝʟʽʚ ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ 

ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ ʘʚʪʦʨʦʤ [17] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦʣʽʤʝʨʠʟʘʮʽʶ ʧʣʘʩʪʤʘʩʠ ʚ 

ʧʦʚʽʪʨʷʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘ ʤʝʞʽ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ. ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʧʽʩʣʷ ʧʘʢʫʚʘʥʥʷ ʽ ʧʨʝʩʫʚʘʥʥʷ ʧʦʣʽʤʝʨ-ʤʦʥʦʤʝʨʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʚ 

ʩʫʭʫ ʧʨʝʩïʬʦʨʤʫ, ʧʦʢʨʠʪʫ ʽʟʦʣʷʮʽʡʥʠʤ ʣʘʢʦʤ, ʾʾ ʨʦʟʤʽʱʫʶʪʴ ʚ ʢʘʤʝʨʽ, ʢʫʜʠ 

ʧʦʜʘʻʪʴʩʷ ʩʪʠʩʥʫʪʝ ʧʦʚʽʪʨʷ 4 ʘʪʤ. ʊʝʨʤʽʯʥʠʡ ʨʝʞʠʤ ʧʦʣʽʤʝʨʠʟʘʮʽʾ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʛʽʜʥʦ ʽʥʩʪʨʫʢʮʽʾ ʧʣʘʩʪʤʘʩʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. ɿʘ ʨʘʭʫʥʦʢ 
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ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʧʦʢʨʘʱʫʶʪʴʩʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʽ ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʣʘʩʪʤʘʩʠ, ʟʤʝʥʰʫʻʪʴʩʷ ʨʽʚʝʥʴ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʽ ʚʥʘʩʣʽʜʦʢ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʡʥʦʾ ʫʩʘʜʢʠ ʥʘ ʙʘʟʠʩʽ ʧʨʦʪʝʟʫ ʚʽʜʪʚʦʨʶʻʪʴʩʷ 

ʪʦʯʥʘ ʢʦʧʽʷ ʤʽʢʨʦ- ʽ ʤʘʢʨʦʨʝʣʴʻʬʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʱʦ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʧʦʢʨʘʱʫʻ ʬʽʢʩʘʮʽʶ ʽ ʩʪʘʙʽʣʽʟʘʮʽʶ ʧʨʦʪʝʟʘ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʧʨʦʚʦʜʠʪʠ ʛʘʨʷʯʫ ʘʙʦ ʤʽʢʨʦʭʚʠʣʴʦʚʫ ʧʦʩʪ-ʧʦʣʽʤʝʨʠʟʘʮʽʶ, ʘ ʪʘʢʦʞ ʟʘʥʫʨʝʥʥʷ 

ʧʨʦʪʝʟʘ ʫ ʚʦʜʫ ʟʘ 1-7 ʜʥʽʚ ʜʦ ʟʜʘʯʽ ʧʨʦʪʝʟʘ ʧʘʮʽʻʥʪʫ. ɿʛʦʜʦʤ ʟʚ'ʷʟʫʚʘʥʥʷ 

ʤʦʥʦʤʝʨʫ ʘʙʦ ʡʦʛʦ ʚʠʚʽʣʴʥʝʥʥʷ ʚ ʚʦʜʫ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʽʚ ʤʦʥʦʤʝʨʫ 

ʜʦ 25% [128, 129]. 

ɺ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʦʚʦʛʦ 

ʤʦʥʦʤʝʨʫ ʟʤʝʥʰʫʻʪʴʩʷ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʮʠʢʣʘʤʠ ʟʘʪʚʝʨʜʽʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʢʨʦʭʚʠʣʴʦʚʦʾ ʧʝʯi [130]. 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ [61] ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʦʚʠʭ ʤʦʥʦʤʝʨʽʚ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʣʽʤʝʨʫ ʜʦ ʤʦʥʦʤʝʨʫ, ʮʠʢʣʽʚ ʟʘʪʚʝʨʜʽʥʥʷ  ̔

ʩʧʦʩʦʙʽʚ ʧʦʣʽʤʝʨʠʟʘʮʽʾ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʣʽʤʝʨʫ 5:3 ʜʦ ʤʦʥʦʤʝʨʫ  ̒ʤʝʥʰ 

ʮʠʪʦʪʦʢʩʠʯʥʠʤ, ʥʽʞ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 4:3. ʊʘʢʦʞ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʟʘʥʫʨʝʥʥʷ 

ʙʘʟʠʩʫ ʧʨʦʪʝʟʘ ʫ ʚʦʜʫ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ ʧʽʩʣʷ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʟʥʠʞʫʻ 

ʮʠʪʦʪʦʢʩʠʯʥʽʩʪʴ.  

ʎʽʣʠʡ ʨʷʜ ʜʦʩʣʽʜʥʠʢʽʚ ʥʘʤʘʛʘʣʠʩʴ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʟʘʣʠʰʢʦʚʦʛʦ 

ʤʦʥʦʤʝʨʫ ʪʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʙʘʟʠʩʽʚ ʧʨʦʪʝʟʽʚ ʥʘ ʪʢʘʥʠʥʠ ʧʨʦʪʝʟʥʦʛʦ 

ʣʦʞʘ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʦʢʨʠʪʪʽʚ ʜʣʷ ʙʘʟʠʩʽʚ ʧʨʦʪʝʟʽʚ.  

ʗ.ɺ. ɿʘʙʣʦʮʴʢʠʡ (1988) ʟʘʧʨʦʧʦʥʫʚʘʚ ʤʝʪʦʜʠʢʫ ʜʫʛʦʧʣʘʟʤʦʚʦʛʦ 

ʥʘʧʠʣʝʥʥʷ ʥʽʪʨʠʜʫ ʪʠʪʘʥʫ, ʚ ʨʦʣʽ ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ʧʨʦʪʝʟʽʚ;  ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʬʪʦʨʦʧʣʘʩʪʦʚʦʛʦ ʧʦʢʨʠʪʷ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ ʚ ʩʚʦʾʭ ʧʨʘʮʷʭ ʚʠʩʚʽʪʣʶʻ ʃ.ɼ. 

ʏʫʣʘʢ (1997). ʊʘʢʝ  ʧʦʢʨʠʪʪʷ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʩʣʠʟʦʚʦʾ ʚʜ̔ 

ʞʦʨʩʪʢʦʛʦ, ʤʝʭʘʥʽʯʥʦʛʦ ʪʘ ʪʦʢʩʠʢʦïʘʣʝʨʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʘʢʨʠʣʘʪʽʚ, ʘ ʪʘʢʦʞ 

ʟʤʝʰʫʻ  ʘʪʨʦʬʽʯʥʽ ʧʨʦʮʝʩʠ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʦʾ ʧʦʚʝʨʭʥʽ ʧʨʦʪʝʟʘ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʨʦʪʝʟʽʚ ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʘʢʨʠʣʦʚʦʾ 

ʧʣʘʩʪʤʘʩʠ ɾʫʢʦʚ ʂ.ɺ. (2001) ʟʘʧʨʦʧʦʥʫʚʘʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʝʨʘʢʨʠʣʦʚʝ 
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ʧʦʢʨʠʪʪʷ. ʊʘʢʝ ʧʦʢʨʠʪʪʷ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʤʽʛʨʘʮʽʾ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʘ ʚ 

ʢʦʥʪʘʢʪʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘ 44,8-58,4%. ʇʦʢʨʘʱʫʻ ʧʘʨʘʤʝʪʨʠ ʤʽʮʥʦʩʪʽ 

ʧʣʘʩʪʤʘʩʠ. ɸʢʨʠʣʦʚʽ ʧʣʘʩʪʤʘʩʠ, ʧʦʢʨʠʪʽ ʬʝʨʘʢʨʠʣʦʤ, ʥʝ ʩʧʨʠʯʠʥʷʶʪʴ 

ʪʦʢʩʠʯʥʦʾ ʪʘ ʩʝʥʩʠʙʽʣʽʟʫʶʯʦʾ ʜʽʾ. ʂʣʽʥʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʽʤʥʠʭ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ ʟ ʘʢʨʠʣʦʚʠʭ ʧʣʘʩʪʤʘʩ, 

ʧʦʢʨʠʪʠʭ ʬʝʨʘʢʨʠʣʦʤ: ʥʦʨʤʘʣʽʟʫʶʯʫ ʜʽʶ ʬʝʨʘʢʨʠʣʘ ʥʘ ʩʪʘʥ ʤʽʩʮʝʚʦʛʦ 

ʽʤʫʥʽʪʝʪʫ, ʨʽʚʝʥʴ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʜʦ ʘʢʨʠʣʦʚʠʭ ʧʣʘʩʪʤʘʩ ʽ ʤʽʢʨʦʬʣʦʨʫ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ [120, 116, 131].  

ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʪʦʢʩʠʯʥʦʾ ʽ ʘʣʝʨʛʽʯʥʦʾ ʜʽʾ ʤʦʥʦʤʝʨʫ ʽ ʽʥʰʠʭ 

ʽʥʛʠʜʽʻʥʪʽʚ ʘʢʨʠʣʦʚʠʭ ʧʣʘʩʪʤʘʩ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦʢʨʠʚʘʪʠ ʧʽʜʥʝʙʽʥʥʫ ʧʦʚʝʨʭʥʶ ʧʣʘʩʪʤʘʩʦʚʦʛʦ ʧʨʦʪʝʟʫ 

ʪʦʥʢʦʶ ʧʣʽʚʢʦʶ ʩʨʽʙʣʘ [ʂʫʨʣʷʥʜʩʢʠʡ ɺ.ʖ. ʽ ʽʥ. 1968]. ʂʣʽʥʽʯʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʽʩʣʷ ʩʨʽʙʣʝʥʥʷ ʟʥʠʢʘʶʪʴ ʩʢʘʨʛʠ ʥʘ ʥʝʧʨʠʻʤʥʽ 

ʚʽʜʯʫʪʪʷ ʚ ʨʦʪʽ, ʽ ʝʧʽʪʝʣʽʟʫʶʪʴʩʷ ʧʦʰʢʦʜʞʝʥʽ ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ. ɸʣʝ ʩʨʽʙʣʦ, 

ʷʢ ʧʨʘʚʠʣʦ, ʟʥʠʢʘʻ ʟ ʧʦʚʝʨʭʥʽ ʧʨʦʪʝʟʘ ʯʝʨʝʟ 2-3 ʪʠʞʥʽ [12]. 

ɽʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʩʪʦʤʘʪʠʪʽʚ ʪʦʢʩʠʢʦ-ʭʽʤʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ ʙʘʟʠʩʫ ʧʨʦʪʝʟʽʚ ʙʣʘʛʦʨʦʜʥʠʤʠ 

ʩʧʣʘʚʘʤʠ ʘʙʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʾʭ ʟʽ ʩʧʣʘʚʽʚ ʤʝʪʘʣʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʢʣʘʜʦʢ ʤʽʞ 

ʙʘʟʠʩʦʤ ʧʨʦʪʝʟʘ ʽ ʩʣʠʟʦʚʦʶ ʦʙʦʣʦʥʢʦʶ - ʦʜʠʥ ʽʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ 

ʟʘʩʦʙʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝ ʪʽʣʴʢʠ ʧʦʢʨʘʱʫʶʪʴ ʬʽʢʩʘʮʽʶ ʧʨʦʪʝʟʘ, ʘ ʡ 

ʟʘʭʠʱʘʶʪʴ ʩʣʠʟʦʚʫ ʚʽʜ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ - ʧʦʜʨʘʟʥʝʥʥʷ, ʧʽʜʚʠʱʝʥʦʾ 

ʯʫʪʣʠʚʦʩʪʽ. ʉʧʨʠʷʪʣʠʚʦ ʜʽʶʯʠ ʥʘ ʩʣʠʟʦʚʫ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʜʽʶʪʴ ʷʢ 

ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʪʘ ʟʥʠʞʫʶʪʴ ʤʽʢʨʦʙʥʫ ʘʛʨʝʩʽʶ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʩʢʦʨʶʻ 

ʘʜʘʧʪʘʮʽʶ [132]. 

ʇʘʣʢʦʚ ʊ.ɸ. ʧʨʦʚʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʣʘʩʪʤʘʩʦʚʠʭ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ ʟ ʝʣʘʩʪʠʯʥʦʶ ʩʠʣʽʢʦʥʦʚʦʶ ʧʨʦʢʣʘʜʢʦʶ 

MUCOPREN soft ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ 

ʙʽʣʴʰ ʥʽʞ ʚ 80% ʚʠʧʘʜʢʽʚ [121]. 

ɺ ʷʢʦʩʪʽ ʧʨʦʢʣʘʜʢʠ ʤʽʞ ʩʣʠʟʦʚʦʶ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʽ ʟʥʽʤʥʠʤ ʟʫʙʥʠʤ 

ʧʨʦʪʝʟʦʤ ʻ ʨʦʟʨʦʙʢʘ ʄ.ʗ. ʅʽʜʟʝʣʴʩʴʢʦʛʦ, ʘ ʩʘʤʝ ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʛʝʣʶ, ʷʢʠʡ 
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ʚʢʣʶʯʘʻ ʘʥʝʩʪʝʪʠʢ (ʘʥʝʩʪʝʟʠʥ) ʽ ʘʥʪʠʦʢʩʠʜʘʥʪʠ (Ń-ʪʦʢʦʬʝʨʦʣ, ʮʠʩʪʝʾʥ ʽ 

ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ) ʽ ʤʘʻ ʟʥʝʙʦʣʶʶʯʫ ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʾ. 

ʄʘʩʣʦʚ ʆ.ɺ. ʟʘʧʨʦʧʦʥʫʚʘʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʧʨʦʪʝʟʥʠʭ 

ʩʪʦʤʘʪʠʪʽʚ ʽ ʧʨʠʩʢʦʨʝʥʥʷ ʪʝʨʤʽʥʫ ʘʜʘʧʪʘʮʽʾ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʢʣʘʜʦʯʥʠʭ ʛʝʣʽʚ çʇʨʦʬʦʛʝʣʴè ʽ çʐʘʚʣʽʻʚʠʡè, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʚʦʨʝʥʥʷ 

ʙʫʬʝʨʥʦʾ ʟʦʥʠ ʤʽʞ ʙʘʟʠʩʦʤ ʧʨʦʪʝʟʘ ʽ ʩʣʠʟʦʚʦʶ ʦʙʦʣʦʥʢʦʶ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, 

ʩʧʨʘʚʣʷʶʪʴ ʘʥʪʠʤʽʢʨʦʙʥʫ, ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʪʘ ʽʤʫʥʦʤʦʜʝʣʶʶʯʫ ʜʽʾ [84]. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ [134] ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʽ 

ʧʨʠʩʢʦʨʝʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʟʤʝʥʰʝʥʥʷ ʚʠʜʽʣʝʥʥʷ ʥʝʟʚôʷʟʘʥʦʛʦ ʤʦʥʦʤʝʨʫ ʟ 

ʧʨʦʪʝʟʫ ʻ ʟʘʥʫʨʝʥʥʷ ʧʣʘʩʪʤʘʩʠ ʚ ʝʪʘʥʦʣ, ʥʘʛʨʽʪʠʡ ʜʦ 70ʦʉ ʟ ʥʘʩʪʫʧʥʠʤ 

ʚʠʩʪʦʶʚʘʥʥʷʤ ʧʨʦʪʷʛʦʤ ʜʦʙʠ, ʱʦ ʟʤʝʥʰʫʻ ʚʠʜʽʣʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ 

ʥʘ 69%, ʽ ʪʨʠʛʦʜʠʥʥʝ ʢʠʧ'ʷʪʽʥʥʷ ʧʣʘʩʪʤʘʩʠ ʚ ʚʦʜʽ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʥʫʨʝʥʥʷʤ ʥʘ 

5-10 ʭʚʠʣʠʥ ʚ ʛʘʨʷʯʠʡ ʝʪʘʥʦʣ ʧʨʠ 70ʦʉ.  

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʂʦʩʝʥʢʦ ʂ.ʅ. ʧʨʠ ʪʨʴʦʭʛʦʜʠʥʥʦʤʫ ʢʠʧôʷʪʽʥʥʽ 

ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ ʚ ʝʪʘʥʦʣʽ ʦʪʨʠʤʘʣʠ ʙʽʣʰ ʥʽʞ ʚ 5 ʨʘʟ ʟʥʠʞʝʥʥʷ 

ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ [134].  

ɺ ʜʦʩʣʽʜʞʝʥʥʽ (Harrison A. et al) ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʢʨʘʱʠʤ 

ʤʝʪʦʜʦʤ ʟʤʝʥʰʝʥʥʷ ʚʠʜʽʣʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʙʫʣʘ ʽʥʢʫʙʘʮʽʷ ʫ ʚʦʜʽ 

ʧʨʠ 70ÜC ʧʨʦʪʷʛʦʤ 7 ʛʦʜʠʥ ʟ ʧʦʜʘʣʴʰʠʤ ʟʘʥʫʨʝʥʥʷʤ ʫ ʚʦʜʫ ʧʨʠ 100ÜC 

ʧʨʦʪʷʛʦʤ 1 ʛʦʜʠʥʠ. 

ʈʝʞʠʤ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʚʧʣʠʚʘʻ ʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ, 

ʧʦʢʘʟʥʠʢʠ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ  ̔ ʤʽʮʥʦʩʪʽ ʜʦ ʚʠʛʠʥʫ. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ [135] 

ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʧʨʦʪʷʛʦʤ 90 ʭʚ ʧʨʠ 73 Áʉ, ʘ ʧʦʪʽʤ ʧʨʠ 100 Áʉ 

ʧʨʦʪʷʛʦʤ 30 ʭʚ ʧʽʜʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ, ʤʽʮʥʦʩʪʽ ʜʦ ʚʠʛʠʥʫ ʽ 

ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʣʽʤʝʨʠʟʘʮʽʻʶ  ʧʨʠ 

74Áʉ 9 ʛʦʜ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʫʧʽʥʴ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʦʥʦʤʝʨʫ ʚ ʧʦʣʽʤʝʨ ʟʨʦʩʪʘʻ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ ʥʠʟʴʢʦʛʦ 

ʨʽʚʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ. 
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ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ ʘʢʨʠʣʦʚʠʭ ʧʨʦʪʝʟʽʚ ʜʝʷʢʽ ʘʚʪʦʨʠ 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʪʨʠʤʫʚʘʪʠ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 24 ʛʦʜʠʥ ʧʨʦʪʝʟ ʫ ʚʦʜʽ ʧʝʨʝʜ 

ʨʦʟʤʽʱʝʥʥʷʤ ʡʦʛʦ ʫ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ [136].  

ɿʘʣʠʰʢʦʚʠʡ ʤʦʥʦʤʝʨ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʤʝʭʘʥʽʯʥʽ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʙʽʦʤʘʪʝʨʽʘʣʫ ʘʙʦ ʚʠʢʣʠʢʘʪʠ ʥʝʙʘʞʘʥʽ ʙʽʦʣʦʛʽʯʥʽ ʨʝʘʢʮʽʾ ʧʨʠ ʚʠʣʫʛʦʚʫʚʘʥʥʽ ʜʦ 

ʦʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [21]. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʽ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ 

ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ ʘʚʪʦʨʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ [31] ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʪʝʟʽʚ ʟ 

ʙʘʛʘʪʦʰʘʨʦʚʠʤ ʙʘʟʠʩʦʤ. ɼʣʷ ʮʴʦʛʦ ʚ ʙʘʟʠʩ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʩʧʦʩʦʙʦʤ 

ʣʠʪʪʻʚʦʛʦ ʧʨʝʩʫʚʘʥʥʷ, ʚʚʦʜʷʪʴ ʣʠʩʪʦʚʠʡ ʧʦʣʽʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪ ʚ ʷʢʦʩʪʽ 

ʘʨʤʫʶʯʦʛʦ ʰʘʨʫ.  

ɼʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʷʚʠʱ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʣʠʪʪʻʚʽ ʪʝʨʤʦʧʣʘʩʪʠ ʤʝʜʠʯʥʦʾ ʯʠʩʪʦʪʠ. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ [137] ʧʦʢʘʟʘʥʦ, ʱʦ 

ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʢʘʟʥʠʢʠ ʥʝʩʧʝʮʠʬʽʯʥʦʾ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʫ ʧʘʮʽʻʥʪʽʚ 

ʊʝʨʤʦʧʣʘʩʪʠ ʟʘ ʭʽʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʧʦʟʙʘʚʣʝʥʽ ʪʠʭ ʦʩʥʦʚʥʠʭ 

ʥʝʛʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʘʢʨʠʣʦʚʠʤ ʧʣʘʩʪʤʘʩ, ʚ ʾʭ ʩʢʣʘʜʽ ʥʝ 

ʤʽʩʪʠʪʴʩʷ ʟʘʣʠʰʢʦʚʠʡ ʤʦʥʦʤʝʨ, ʧʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ ʚ ʙʘʛʘʪʦ ʨʘʟʽʚ ʢʨʘʱʽ, ʥʝ 

ʚʦʣʦʜʽʶʪʴ ʪʦʢʩʠʯʥʦʶ ʽ ʘʣʝʨʛʽʯʥʦʶ ʜʽʻʶ, ʪʦʤʫ ʧʦʢʘʟʘʥʽ ʣʶʜʷʤ ʟ ʘʣʝʨʛʽʯʥʠʤ 

ʩʪʘʪʫʩʦʤ, ʤʘʶʪʴ ʜʦʩʪʘʪʥʶ ʝʣʘʩʪʠʯʥʽʩʪʴ, ʪʦʯʥʝ ʧʨʠʣʷʛʘʥʥʷ, ʭʦʨʦʰʫ ʬʽʢʩʘʮʽʶ 

ʽ ʝʩʪʝʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʝ ʤʽʩʪʷʪʴ ʤʽʢʨʦʧʦʨ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʢʣʠʢʘʶʪʴ 

ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʩʪʘʥʫ ʤʽʢʨʦʬʣʦʨʠ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ. ʅʘʟʚʘ 

çʪʝʨʤʦʧʣʘʩʪʠè ʧʦʭʦʜʠʪʴ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʧʣʘʩʪʤʘʩʠ ʥʘʙʫʚʘʪʠ ʧʣʘʩʪʠʯʥʦʩʪʽ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʝʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ [138, 139].   

ʋ ʩʪʦʤʘʪʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʨʤʦʧʣʘʩʪʠ 5 ʚʠʜʽʚ: 

1. ɸʮʝʪʘʣʴ (ʧʦʣʽʦʢʩʠʤʝʪʠʣʝʥ ʘʙʦ ʧʦʣʽʬʦʨʤʘʣʴʜʝʛʽʜ) ʚʚʘʞʘʻʪʴʪʩʷ ʩʘʤʠʤ 

ʩʪʽʡʢʠʤ ʪʝʨʤʦʧʣʘʩʪʦʤ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʘʥʮʶʛʽʚ ʚʫʛʣʝʮʶ, ʚʦʜʥʶ ʽ ʢʠʩʥʶ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʨʪʦʧʝʜʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʇʨʦʪʝʟʠ ʧʦ ʤʽʮʥʦʩʪʽ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟ ʤʝʪʘʣʝʚʠʤʠ. ɿʘ ʨʘʭʫʥʦʢ ʝʣʘʩʪʠʯʥʦʩʪʽ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʽʣʴʰ ʪʦʯʥʝ ʽ ʱʽʣʴʥʝ ʧʨʠʣʷʛʘʥʥʷ ʜʦ ʟʫʙʽʚ ʽ ʚʽʜʧʦʚʽʜʥʦ ʙʽʣʴʰ 
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ʥʘʜʽʡʥʘ ʬʽʢʩʘʮʽʷ ʧʨʦʪʝʟʘ. ʄʘʪʝʨʽʘʣʠ ʥʘ ʨʠʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ - "Dental D" - 

Quattro Ti (ɯʪʘʣʽʷ); Dentico - Dentico (ɻʝʨʤʘʥʽʷ) ʽ "T.S.M. Acetal Dental" - (ʉʘʥ 

ʄʘʨʽʥʦ); Aceplast (ɯʟʨʘʾʣʴ) 

2. ʅʝʡʣʦʥ (ʧʦʣʽʛʝʢʩʘʤʝʪʽʣʝʥʣʽʧʘʤʽʜ) ʤʘʻ ʚʥʫʪʨʽʰʥʶ ʩʪʨʫʢʪʫʨʫ ʫ 

ʚʠʛʣʷʜʽ ʜʦʚʛʠʭ ʥʠʪʦʢ, ʱʦ ʧʝʨʝʧʣʽʪʘʶʪʴʩʷ. ɺʦʣʦʜʽʻ ʤʽʮʥʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʩʪʠʨʘʥʥʷ, ʚʠʩʦʢʦʶ ʛʥʫʯʢʽʩʪʶ ʽ ʧʣʘʩʪʠʯʥʽʩʪʶ. ɿ ʥʝʡʣʦʥʫ ʚʠʛʦʪʦʚʣʷʶʪʴ: 

ʯʘʩʪʢʦʚʽ ʟʥʽʤʥʽ ʧʨʦʪʝʟʠ ʟ ʟʫʙʦʘʣʴʚʝʦʣʷʨʥʠʤʠ ʢʣʘʤʤʝʨʘʤʠ; ʢʦʤʙʽʥʦʚʘʥʽ 

ʧʨʦʪʝʟʠ; ʟʥʽʤʥʽ ʧʨʦʪʝʟʠ ʟ ʙʘʟʠʩʦʤ ʽ ʰʠʥʫʶʯʠʤ ʙʘʛʘʪʦʣʘʥʢʦʚʠʤ ʢʣʘʤʝʨʦʤ. ʅʘ 

ʨʠʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ: ʉʐɸ ("Valplast", "Flexite"), ɯʟʨʘʾʣʴ (Flexy-Nylon), 

ʉʠʥʛʘʧʫʨ (Vertex ThermoSens), ɻʝʨʤʘʥʽʷ (Flexiplast) 

3. ʇʦʣʽʧʨʦʧʽʣʝʥ - ʙʝʟʙʘʨʚʥʠʡ ʧʦʣʽʤʝʨ ʙʝʟ ʭʘʨʘʢʪʝʨʥʦʛʦ ʟʘʧʘʭʫ ʽ ʩʤʘʢʫ, 

ʤ'ʷʢʠʡ, ʛʫʤʦʧʦʜʽʙʥʠʡ ʤʘʪʝʨʽʘʣ, ʨʦʟʤ'ʷʢʰʫʻʪʴʩʷ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʇʨʦʪʝʟʠ ʟ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʙʽʦʣʦʛʽʯʥʦ ʥʝʡʪʨʘʣʴʥʠʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ ʽ ʩʪʽʡʢʠʤʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ɹʽʦʣʦʛʽʯʥʘ 

ʥʝʡʪʨʘʣʴʥʽʩʪʴ ʦʙʫʤʦʚʣʝʥʘ ʚʽʜʩʫʪʥʽʩʪʶ ʤʦʥʦʤʝʨʽʚ, ʽʥʛʽʙʽʪʦʨʽʚ, ʢʘʪʘʣʽʟʘʪʦʨʽʚ 

ʪʘ ʽʥʰʠʭ ʚʢʣʶʯʝʥʴ. ɿʘʩʪʦʩʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʯʘʩʪʢʦʚʠʭ ʟʥʽʤʥʠʭ 

ʧʨʦʪʝʟʽʚ ʟ ʜʝʥʪʦʘʣʴʚʝʦʣʷʨʥʠʤʠ ʢʣʘʤʝʨʘʤʠ, ʟʥʽʤʥʠʭ ʰʠʥʫʶʯʠʭ ʧʨʦʪʝʟʽʚ ʽ 

ʧʨʦʪʠʚʦʭʨʘʧʦʚʠʭ ʧʨʠʩʪʨʦʾʚ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʥʢʫ: ʉʐɸ ("ProFlex Clear 

Wire" Dental Resources), ʋʢʨʘʾʥʘ ("NDflex" New Dental), "ʃʽʧʦʣ" (ʋʢʨʘʾʥʘ) 

4. ɽʪʠʣʝʥʚʽʥʽʣʘʮʝʪʘʪ - ʘʤʦʨʬʥʠʡ ʧʨʦʟʦʨʠʡ ʙʝʟʙʘʨʚʥʠʡ ʧʦʣʽʤʝʨ ʙʝʟ 

ʟʘʧʘʭʫ ʽ ʩʤʘʢʫ, ʡʦʛʦ ʤʦʥʦʤʝʨ ʽ ʧʦʣʽʤʝʨ ʥʝʪʦʢʩʠʯʥʽ. ɺʦʣʦʜʽʻ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʝʣʘʩʪʠʯʥʦʩʪʽ, ʤʘʻ ʜʫʞʝ ʤʘʣʝʥʴʢʫ ʘʙʩʦʨʙʮʽʶ ʚʦʜʠ, ʚʽʜʤʽʥʥʫ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʠʩʣʦʪ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʧʦʟʠʮʽʦʥʝʨʽʚ, ʟʫʙʥʠʭ ʧʨʦʪʝʢʪʦʨʽʚ, ʩʧʦʨʪʠʚʥʠʭ ʢʘʧ ʽ ʤʫʥʜʰʪʫʢʽʚ ʜʣʷ ʜʘʡʚʽʥʛʘ. 

ɯʩʥʫʁʪʴ ʥʘ ʨʠʥʢʫ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ: ɯʪʘʣʽʷ (Flexidy), ʉʘʥ-ʄʘʨʽʥʦ (Corflex 

Orthodontic). 

 5. ɸʢʨʠʣʦʚʽ - (ʧʦʣʽʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪ). ʆʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʣʴʥʦʛʦ ʤʦʥʦʤʝʨʘ, ʜʦʩʠʪʴ ʚʠʩʦʢʘ ʤʽʮʥʽʩʪʴ ʽ 

ʝʩʪʝʪʠʯʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʛʦʪʦʚʣʷʪʠ ʦʩʦʙʣʠʚʦ ʪʦʥʢʽ ʟʥʽʤʥʽ ʧʨʦʪʝʟʠ. ɿ 

ʙʝʟʤʦʥʦʤʝʨʥʠʭ ʘʢʨʠʣʦʚʠʭ ʧʣʘʩʪʤʘʩ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʦʚʥʽ ʪʘ ʯʘʩʪʢʦʚʽ 
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ʧʣʘʩʪʠʥʢʦʚʽ ʧʨʦʪʝʟʠ, ʘ ʪʘʢʦʞ ʩʽʜʣʘ ʙʶʛʝʣʴʥʠʭ ʧʨʦʪʝʟʽʚ. ʊʘʢʽ ʤʘʪʝʨʽʘʣʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴ:  ʉʐɸ (Flexite M.P.), ɯʟʨʘʾʣʴ (Acre-Free), ʉʘʥ-ʄʘʨʽʥʦ (Thermo 

Free), ɯʪʘʣʽʷ (Fusicril), ɻʝʨʤʘʥʽʷ (Polyan) [6, 76, 140, 141, 28]. 

ɼʦʩʚʽʜ  ʨʦʙʦʪʠ ʟ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʤʠ  ʤʘʪʝʨʽʘʣʘʤʠ ʧʦʢʘʟʘʚ, ʱʦ ʻ ʽʩʪʦʪʥʽ 

ʪʝʭʥʽʯʥʽ ʥʝʜʦʣʽʢʠ, ʱʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʷʢʦʩʪʽ ʩʘʤʠʭ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ ʽ  ʾʭ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʮʝ: ʩʢʣʘʜʥʘ ʦʙʨʦʙʢʘ ʽ ʧʦʛʘʥʘ ʧʦʣʽʨʫʻʤʽʩʪʴ, ʷʢʘ ʚʝʜʝ ʜʦ ʰʚʠʜʢʦʾ 

ʚʪʨʘʪʠ ʝʩʪʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʫʙʥʦʛʦ ʧʨʦʪʝʟʘ, ʡʦʛʦ ʦʙʩʽʤʝʥʽʥʥʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʘʭʚʦʨʶʚʘʥʥʶ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ,  ʟ'ʷʚʣʷʻʪʴʩʷ ʥʝʟʘʜʦʚʦʣʝʥʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʟʤʽʥʝʥʠʤ ʟʦʚʥʽʰʥʽʤ 

ʚʠʛʣʷʜʦʤ ʟʥʽʤʥʦʛʦ ʧʨʦʪʝʟʫ. ʊʨʘʜʠʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʽ ʚʽʜʦʤʽ 

ʧʦʣʽʨʫʚʘʣʴʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʟʥʽʤʥʦʤʫ ʧʨʦʪʝʟʫʚʘʥʥʽ, 

ʟʘʣʠʰʘʶʪʴ ʤʽʢʨʦʧʦʜʨʷʧʠʥʠ, ʧʦʪʨʝʙʫʶʪʴ ʙʘʛʘʪʦ ʯʘʩʦʚʠʭ ʟʫʩʠʣʴ ʪʘ ʚʠʪʨʘʪ ʽ 

ʜʦʩʠʪʴ ʯʘʩʪʦ ʟʘʣʠʰʘʶʪʴ ʟʘʜʦʚʽʣʴʥʫ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʧʽʩʣʷ ʧʦʣʽʨʫʚʘʥʥʷ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʥʘʟʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʥʦʩʷʪʴ 

ʚʽʜʧʝʯʘʪʢʠ ʢʨʘʾʚ ʙʘʟʠʩʫ ʥʘ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʩʪʦʤʘʪʠʪ ʽ 

ʧʨʦʣʝʞʥʽ, ʫʪʚʦʨʝʥʥʷ ʚʘʜ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʢʦʨʝʢʮʽʾ, ʚʽʜʣʘʤ ʰʪʫʯʥʠʭ ʟʫʙʽʚ, ʷʢʽ ʥʝ 

ʤʘʶʪʴ ʭʽʤʽʯʥʦʾ ʩʧʦʣʫʢʠ ʟ ʙʘʟʠʩʦʤ, ʝʣʘʩʪʠʯʥʽʩʪʴ ʽ ʛʥʫʯʢʽʩʪʴ ʟʫʙʥʦʛʦ ʧʨʦʪʝʟʘ 

ʚʠʢʣʠʢʘʻ ʧʨʠʩʢʦʨʝʥʫ ʘʪʨʦʬʽʶ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʛʨʝʙʝʥʷ, ʩʢʣʘʜʥʽʩʪʴ ʚ 

ʣʘʛʦʜʞʝʥʥʽ ʘʙʦ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʙʘʟʫʚʘʥʥʷ ʧʨʦʪʝʟʽʚ. ɺʩʝ ʮʝ ʧʨʠʥʦʩʠʪʴ 

ʧʝʚʥʽ ʩʢʣʘʜʥʦʱʽ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ [2, 5, 142, 143, 144, 145, 146].  

ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʥʝʜʦʣʽʢʦʤ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʪʝ ʱʦ ʾʭ 

ʥʝʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʚʥʦʶ ʘʜʝʥʪʽʻʶ, 

ʮʝ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʤʽʥʦʶ ʝʣʘʩʪʠʯʥʦʩʪʽ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ, ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʫ ʬʽʢʩʘʮʽʾ ʥʘ ʧʨʦʪʝʟʥʦʤʫ ʣʦʞʽ ʧʽʜ ʯʘʩ ʞʫʚʘʣʴʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʽʣʴʢʠ ʚ 1,93% ʚʠʧʘʜʢʘʭ ʜʘʥʠʡ ʚʠʜ ʧʣʘʪʤʘʩʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʙʘʟʠʩʥʦʛʦ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [2, 123]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ ʟôʷʚʠʣʠʩʷ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʧʦʟʙʘʚʣʝʥʽ ʥʝʜʦʣʽʢʽʚ 

ʧʦʧʝʨʝʜʥʽʭ ʪʝʨʤʦʧʣʘʩʪʽʚ. ʎʝ ʢʘʪʝʛʦʨʽʷ ʥʘʧʽʚʞʦʨʩʪʢʠʭ ʧʦʣʽʘʤʽʜʽʚ, ʷʢʘ 

ʧʨʠʡʰʣʘ ʥʘ ʟʤʽʥʫ ʛʥʫʯʢʠʤ, ʝʣʘʩʪʠʯʥʠʤ ʥʝʡʣʦʥʘʤ. ʇʨʦʪʝʟʠ ʟ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ, 
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ʟʘʚʜʷʢʠ ʾʭ ʞʦʨʩʪʢʦʩʪʽ, ʘʜʝʢʚʘʪʥʦ ʨʦʟʧʦʜʽʣʷʶʪʴ ʞʫʚʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʟʙʝʨʽʛʘʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʬʦʨʤʠ ʧʨʠ ʚʞʠʚʘʥʥʽ ʛʘʨʷʯʦʾ ʾʞʽ. ɺʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʠʩʦʢʦʶ ʤʽʮʥʽʩʪʶ ʪʘ ʤʝʭʘʥʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ, ʤʘʶʪʴ ʤʽʥʽʤʘʣʴʥʫ ʫʩʘʜʢʫ. 

ʆʜʥʦʶ ʟ ʛʦʣʦʚʥʠʭ ʧʦʟʠʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʧʽʚʞʦʨʩʪʢʠʭ ʧʦʣʽʘʤʽʜʽʚ ʻ ʪʝ, 

ʱʦ ʤʘʪʝʨʽʘʣʠ ʥʝ ʤʽʩʪʷʪʴ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ ʢʘʜʤʽʡ, ʘ ʪʘʢʦʞ ʥʝ 

ʤʽʩʪʠʪʴ ʤʦʥʦʤʝʨʫ, ʥʝ ʟʤʽʥʶʶʪʴ ʢʦʣʽʨ ʪʘ ʥʝ ʥʘʩʠʯʫʶʪʴʩʷ ʟʘʧʘʭʘʤʠ. ʊʘʢʦʞ ʾʤ 

ʚʣʘʩʪʠʚʘ ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʙʽʣʴʰ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʽ 

ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʚʽʜʧʦʣʽʨʫʚʘʪʠ ʧʨʦʪʝʟʠ ʜʦ ʜʟʝʨʢʘʣʴʥʦʛʦ ʙʣʠʩʢʫ, ʷʢ ʽ ʘʢʨʠʣʦʚʽ 

ʧʣʘʩʪʤʘʩʠ [125]. 

ɺ.ɻ. ʐʫʪʫʨʤʽʥʩʢʠʡ (2013) ʚʠʚʯʘʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʽʤʥʠʭ 

ʧʨʦʪʝʟʽʚ ʟ ʧʨʦʧʽʣʝʥʫ çTipplen R 359è, ʦʙʨʦʙʣʝʥʠʭ ʚ ʧʣʘʟʤʽ ʪʣʽʶʯʦʛʦ ʨʦʟʨʷʜʫ. 

ʇʦʨʷʜ ʟ ʧʦʟʠʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʰʚʠʜʢʘ ʘʜʘʧʪʘʮʽʷ ʜʦ ʧʨʦʪʝʟʽʚ, 

ʧʦʢʨʘʱʝʥʥʷ ʞʫʚʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʘʚʪʦʨ ʟʘʟʥʘʯʘʻ ʨʷʜ ʥʝʛʘʪʠʚʥʠʭ ʷʢʦʩʪʝʡ 

ʪʝʨʤʦʧʣʘʩʪʫ: ʩʢʣʘʜʥʽʩʪʴ ʧʦʣʽʨʫʚʘʥʥʷ, ʣʠʚʘʨʥʘ ʫʩʘʜʢʘ, ʥʠʟʴʢʘ ʛʽʛʽʻʥʽʯʥʽʩʪʴ  ̔

ʩʪʽʡʢʽʩʪʴ ʙʘʨʚʥʠʢʘ [147]. 

ɼʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʻ 

ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ ʟʘ ʨʽʚʥʝʤ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʘ ʚ ʟʫʙʥʠʭ ʧʨʦʪʝʟʘʭ ʟ 

ʘʢʨʠʣʦʚʠʭ ʧʣʘʩʪʤʘʩ. ʊʘʢ, ɯ.ɺ. ʇʘʣʽʡʯʫʢʦʤ ʚʧʨʦʚʘʜʞʝʥʘ ʝʢʩʧʨʝʩ-ʤʝʪʦʜʠʢʘ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʢʨʠʣʦʚʠʭ ʧʨʦʪʝʟʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ 

ʤʝʪʦʜʫ, ʘʚʪʦʨ ʦʪʨʠʤʘʚ ʘʢʨʠʣʦʚʽ ʙʘʟʠʩʠ ʟ ʚʤʽʩʪʦʤ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʘ 

ʤʝʥʰʝ 0,5%, ʽ ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʧʨʦʷʚʽʚ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ [2]. 

ʅʦʚʠʤ ʥʘʧʨʷʤʦʤ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʧʣʘʩʪʤʘʩʠ 

ʩʚʽʪʣʦʚʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ. ʊʘʢʘ ʧʣʘʩʪʤʘʩʘ ʷʢ Triad -ɼʝʥʪʩʧʣʘʡ (ʉʐɸ) ï ʟʰʠʪʠʡ 

ʧʦʣʽʤʝʨ, ʱʦ ʤʘʻ ʩʪʨʫʢʪʫʨʫ ʚʟʘʻʤʦʧʨʦʥʠʢʘʶʯʦʾ ʩʽʪʢʠ. ʊʘʢʘ ʧʣʘʩʪʤʘʩʘ ʥʝ 

ʤʽʩʪʠʪʴ ʤʦʥʦʤʝʨʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʫ ʦʙʤʝʞʝʥʝ ʚʽʜʩʫʪʥʽʩʪʶ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʚʽʜʩʫʪʽʩʪʶ ʜʘʥʥʠʭ ʧʨʦ ʬʽʟʠʢʦ - ʙʽʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ [123]. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ [104] ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʪʢʘʥʠʥ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʫ ʦʩʽʙ, ʷʢʠʤ ʧʣʘʥʫʻʪʴʩʷ ʚʠʛʦʪʦʚʣʝʥʥ ̫

ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 1 ʤʽʩʷʮʷ ʜʦ ʦʨʪʦʧʝʜʠʯʥʦʛʦ 
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ʣʽʢʫʚʘʥʥʷ ʧʨʠʟʥʘʯʘʪʠ ʚʥʫʪʨʽʰʥʴʦ ʚʽʪʘʤʽʥʥʦ-ʤʽʥʝʨʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ 

çɺʽʪʘʢʘʧè. ɺʽʜ ʧʦʯʘʪʢʫ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʥʽʤʥʠʤ ʧʨʦʪʝʟʦʤ ʛʝʣʴ çʂʦʤʬʦʨʪè ʘʙʦ 

çʇʘʥʪʝʩʪʠʥ-ɼʘʨʥʠʮʷè ʥʘʥʦʩʠʪʠ ʥʘ ʦʯʠʱʝʥʫ ʪʘ ʩʫʭʫ ʧʦʚʝʨʭʥʶ ʧʨʦʪʝʟʘ ʧʝʨʝʜ 

ʡʦʛʦ ʚʚʝʜʝʥʥʷʤ ʜʦ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ 1-2 ʨʘʟʠ ʥʘ ʜʦʙʫ ʧʨʦʪʷʛʦʤ 30 ʜʽʙ. 

ʇʽʩʣʷ ʧʦʯʘʪʢʫ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʦʤ ʜʦʜʘʪʢʦʚʦ ʧʨʠʟʥʘʯʠʪʠ ʧʨʝʧʘʨʘʪ 

çʉʠʣʽʢʩè.   

 

1.3 ʇʨʦʬʽʣʘʢʪʠʢʘ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ 

 

XXI ʩʪʦʣʽʪʪʷ ï ʯʘʩ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʥʘʥʦʤʝʜʠʮʠʥʠ, ʥʘʥʦʙʽʦʣʦʛʽʾ, 

ʥʘʥʦʬʘʨʤʘʢʦʣʦʛʽʾ. ʅʘʥʦʤʘʪʝʨʽʘʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʘʡʞʝ ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ: ʚʽʜ 

ʢʦʩʤʝʪʠʢʠ ʽ ʤʝʜʠʮʠʥʠ ʜʦ ʢʦʩʤʦʩʫ, ʘʚʽʘʮʽʾ, ʚʽʡʩʴʢʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ 

ʝʣʝʢʪʨʦʥʽʢʠ. ɿʘ ʧʨʠʙʣʠʟʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʥʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʧʦʥʘʜ 800 ʨʽʟʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ [148, 149]. 

ʄʝʪʦʜʠ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʧʨʠʣʘʜʠ 

ʽ ʤʘʪʝʨʽʘʣʠ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ ʩʫʯʘʩʥʠʡ ʨʽʚʝʥʴ, 

ʱʦ ʜʦʩʠʪʴ ʚʘʞʣʠʚʦ ʜʣʷ ʨʦʟʚʠʪʢʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʝʡ ʪʝʭʥʽʢʠ, ʙʽʦʪʝʭʥʦʣʦʛʽʾ, 

ʤʝʜʠʮʠʥʠ, ʦʭʦʨʦʥʠ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [150]. 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʠ ʥʘʥʦʦʙôʻʢʪʽʚ ʧʦʯʠʥʘʶʪʴʩʷ ʚ XIX ʩʪʦʣʽʪʪʽ, ʢʦʣʠ ʄ. 

ʌʘʨʘʜʝʡ (1856-1857ʨʨ.) ʦʪʨʠʤʫʻ ʽ ʚʠʚʯʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʣʦʾʜʥʠʭ ʨʦʟʯʠʥʽʚ 

ʚʠʩʦʢʦʜʠʩʧʝʨʩʥʦʛʦ ʟʦʣʦʪʘ ʽ ʪʦʥʢʠʭ ʧʣʽʚʦʢ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ. ɺʽʜʤʽʯʝʥʘ 

ʌʘʨʘʜʝʻʤ ʟʤʽʥʘ ʢʦʣʴʦʨʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ï ʣʝʜʴ ʥʝ ʧʝʨʰʠʡ 

ʧʨʠʢʣʘʜ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʣʠʯʠʥʥʠʭ ʝʬʝʢʪʽʚ ʥʘʥʦʦʙóʻʢʪʽʚ [151]. 

ʋ ʛʨʫʜʥʽ 1959 ʨ. ʚ ʂʘʣʽʬʦʨʥʽʡʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʂʘʣʪʝʢ ʬʽʟʠʢï 

ʪʝʦʨʝʪʠʢ ʈʽʯʘʨʜ ʌʝʡʥʤʘʥ ʥʘ ʱʦʨʽʯʥʦʤʫ ʟʘʩʽʜʘʥʥʽ ɸʤʝʨʠʢʘʥʩʴʢʦʛʦ ʬʽʟʠʯʥʦʛʦ 

ʪʦʚʘʨʠʩʪʚʘ ʟʨʦʙʠʚ ʜʦʧʦʚʽʜʴ ï ʣʝʢʮʽʶ: çɺʥʠʟʫ ʙʘʛʘʪʦ ʤʽʩʮʷ ʟʘʧʨʦʰʝʥʥʷ 

ʫʚ̔ʡʪʠ ʚ ʥʦʚʠʡ ʩʚʽʪ ʬʽʟʠʢʠè. ʇʝʨʰʽ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʤʝʭʘʥʽʯʥʦ 

ʢʝʨʫʚʘʪʠ ʦʢʨʝʤʠʤʠ ʘʪʦʤʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʤʽʨʽʚ 

ʟʥʘʭʦʜʠʤʦ ʫ ʢʥʠʟʽ ʈʽʯʘʨʜʘ ʌʝʡʥʤʘʥʘ çʊʘʤ ʚʥʠʟʫ ʧʦʚʥʦ ʤʽʩʮʷè 1959 ʨ. [152]. 
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ʊʝʨʤʽʥ çʥʘʥʦʪʝʭʥʦʣʦʛʽʷè, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʷʧʦʥʩʴʢʠʤ ʚʯʝʥʠʤ ʅʦʨʽʦ 

ʊʘʥʽʛʫʯʽ ʫ 1974 ʨ., ʩʪʦʩʫʻʪʴʩʷ ʦʙôʻʢʪʽʚ ʨʦʟʤʽʨʦʤ 1-100 ʥʤ. [153]. 

ʅʘ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʟ ʨʦʟʤʽʨʦʤ ʟʝʨʝʥ ʤʝʥʰʝ 100 

ʥʤ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʦʣʦʜʽʪʠ ʙʘʛʘʪʴʤʘ ʮʽʢʘʚʠʤʠ ʽ ʢʦʨʠʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʦʨʽʚʥʶʶʯʠ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʽʢʨʦʩʪʨʫʢʪʫʨʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʚʢʘʟʘʚ 

ʥʽʤʝʮʴʢʠʡ ʚʯʝʥʠʡ ɻ. ɻʣʝʡʪʝʨ ʚ 1981 ʨ. [154]. 

ʅʽʤʝʮʴʢʽ ʬʽʟʠʢʠ ɻʝʨʜ ɹʽʥʥʽʛ ʽ ɻʝʥʨʽʭ ʈʦʨʝʨ ʩʪʚʦʨʠʣʠ ʩʢʘʥʫʶʯʠʡ 

ʪʫʥʝʣʴʥʠʡ ʤʽʢʨʦʩʢʦʧ - ʧʨʠʣʘʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʜʽʶ ʥʘ ʨʝʯʦʚʠʥʫ ʥʘ 

ʘʪʦʤʘʨʥʦʤʫ ʨʽʚʥʽ. ʏʝʨʝʟ ʯʦʪʠʨʠ ʨʦʢʠ ʚʦʥʠ ʦʪʨʠʤʘʣʠ ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ 

[155]. 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ (ʛʨʝʮ. nanos ï ʢʘʨʣʠʢ, ʛʥʦʤʠʢ; techno ï ʤʘʡʩʪʝʨʥʽʩʪʴ, 

ʨʝʤʝʩʣʦ; logos ï ʥʘʫʢʘ) ï ʩʫʢʫʧʥʽʩʪʴ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ, ʩʧʦʩʦʙʽʚ ʽ ʟʘʩʦʙʽʚ 

ʩʧʨʷʤʦʚʘʥʦʛʦ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʩʢʣʘʜʘʥʥʷ (ʩʠʥʪʝʟʫ) ʽʟ ʦʢʨʝʤʠʭ ʘʪʦʤʽʚ ʽ ʤʦʣʝʢʫʣ 

ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʨʦʙʽʚ ʟ ʣʽʥʽʡʥʠʤ ʨʦʟʤʽʨʦʤ ʝʣʝʤʝʥʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʜʦ 100 ʥʤ (1 ʥʤ = 10-9 ʤ= 10ɸ) [156, 157]. 

ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʤʝʜʠʮʠʥʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʜʥʘ ʽʟ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʘʣʫʟʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʉʴʦʛʦʜʥʽ ʤʦʞʥʘ 

ʢʦʥʩʪʘʪʫʚʘʪʠ ʧʦʷʚʫ ʥʦʚʦʛʦ ʥʘʧʨʷʤʢʫ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ ï ʤʦʣʝʢʫʣʷʨʥʦʾ 

ʥʘʥʦʤʝʜʠʮʠʥʠ. ɿ ʥʝʶ ʟʚôʷʟʫʶʪʴ ʪʘʢʽ ʫʥʽʢʘʣʴʥʽ ʨʝʯʽ, ʷʢ: ʣʘʙʦʨʘʪʦʨʽʾ ʥʘ ʯʽʧʽ, 

ʘʜʨʝʩʥʘ ʜʦʩʪʘʚʢʘ ʣʽʢʽʚ ʜʦ ʧʦʰʢʦʜʞʝʥʠʭ ʢʣʽʪʠʥ, ʜʽʘʛʥʦʩʪʠʢʘ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʥʦʚʽ ʙʘʢʪʝʨʠʮʠʜʥʽ ʽ ʧʨʦʪʠʚʦʚʽʨʫʩʥʽ ʧʨʝʧʘʨʘʪʠ, ʥʘʥʦʨʦʙʦʪʠ çʜʣʷ ʨʝʤʦʥʪʫè 

ʧʦʰʢʦʜʞʝʥʠʭ ʢʣʽʪʠʥ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʽʰʝ ʙʦʨʦʪʠʩʷ ʟ ʦʥʢʦʣʦʛʽʯʥʠʤʠ, 

ʚʽʨʫʩʥʠʤʠ ʽ ʛʝʥʝʪʠʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ [158, 159, 160,161]. 

ʅʘʥʦʤʝʜʠʮʠʥʘ ï ʚʠʚʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʦʟʨʦʙʦʢ (ʥʘʥʦʧʨʠʣʘʜʽʚ, ʥʘʥʦʧʨʝʧʘʨʘʪʽʚ) ʫ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ 

ʧʨʦʬʽʣʘʢʪʠʢʠ, ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟ ʢʦʥʪʨʦʣʝʤ 

ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʪʘ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʾ ʜʽʾ ʦʪʨʠʤʘʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʯʠ ʤʝʜʠʢʘʤʝʥʪʽʚ [153]. 

ʅʘʥʦʯʘʩʪʠʥʢʠ ʟʘʚʜʷʢʠ ʤʘʣʝʥʴʢʠʤ ʨʦʟʤʽʨʘʤ ʣʝʛʢʦ ʧʨʦʥʠʢʘʶʪʴ ʫ 

ʣʶʜʩʴʢʠʡ ʦʨʛʘʥʽʟʤ ʯʝʨʝʟ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ, ʪʨʘʚʣʝʥʥʷ, ʰʢʽʨʫ ʽ ʧʨʦʷʚʣʷʶʪʴ 
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ʙʽʣʴʰ ʚʠʨʘʞʝʥʫ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʥʘʩʣʽʜʦʢ ʾʭ ʚʝʣʠʢʦʾ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʥʘ 

ʦʜʠʥʠʮʶ ʤʘʩʠ ʧʦʨʽʚʥʷʥʦ ʟ ʤʘʢʨʦʨʦʟʤʽʨʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ. ʅʘʧʨʠʢʣʘʜ ʟʦʣʦʪʦ, 

ʽʥʝʨʪʥʝ ʚ ʬʦʨʤʽ ʟʚʠʯʘʡʥʦʛʦ ʤʝʪʘʣʫ, ʩʪʘʻ ʚʠʩʦʢʦʘʢʪʠʚʥʠʤ ʫ ʚʠʛʣʷʜʽ 

ʥʘʥʦʯʘʩʪʠʥʦʢ, ʥʘʥʦʧʣʽʚʦʢ, ʱʦ ʨʦʙʠʪʴ ʮʝʡ ʙʣʘʛʦʨʦʜʥʠʡ ʤʝʪʘʣ ʢʘʪʘʣʽʟʘʪʦʨʦʤ 

ʜʣʷ ʙʘʛʘʪʴʦʭ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʤʝʭʘʥʽʟʤʠ ʜʽʾ ʥʘʥʦʯʘʩʪʠʥʦʢ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʪʦʤʫ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʘʪʦʤʽʚ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ, ʽ ʪʘʢʠʤ 

ʯʠʥʦʤ ʧʦʚʝʜʽʥʢʘ ʮʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʘʪʦʤʽʚ ʟʤʽʥʶʻ ʾʭ ʭʽʤʽʯʥʽ, ʬʽʟʠʯʥʽ, ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ, ʙʽʦʣʦʛʽʯʥʽ, ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʪʘ ʪʦʢʩʠʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʎʝ ʩʧʨʠʷʻ 

ʙʽʣʴʰ ʣʝʛʢʽʡ ʚʟʘʻʤʦʜʽʾ ʥʘʥʦʯʘʩʪʠʥʦʢ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʽʦʤʝʤʙʨʘʥ ʢʣʽʪʠʥ 

ʦʨʛʘʥʽʟʤʫ. ʅʘʥʦʯʘʩʪʠʥʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʻʜʥʫʚʘʪʠʩʷ ʜʦ ʢʣʽʪʠʥ, ʽʥʬʽʢʦʚʘʥʠʭ 

ʨʽʟʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʽ ʜʦʟʚʦʣʷʶʪʴ ʣʽʢʘʨʷʤ ʚʠʷʚʣʷʪʠ ʫ ʟʨʘʟʢʫ ʢʨʦʚʽ 

ʢʦʥʢʨʝʪʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɺʦʥʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʣʽʢʘʨʷʤ ʚʠʷʚʣʷʪʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʽ ʣʽʢʫʶʪʴ ʪʘʢʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢ ʨʘʢ, ʭʚʦʨʦʙʠ 

ʩʝʨʮʷ ʽ ʜʽʘʙʝʪ ʟ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʽ ʙʝʟʧʝʯʥʠʤʠ ʣʽʢʘʤʠ [157, 162, 163]  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʢʣʽʪʠʥ, ʤʘʥʽʧʫʣʶʚʘʪʠ ʧʨʦʣʽʬʝʨʘʮʽʻʶ  ̔ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʢʣʽʪʠʥ, ʚʠʨʦʙʥʠʮʪʚʦʤ 

 ̔ʦʨʛʘʥʽʟʘʮʽʻʶ ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʤʘʪʨʠʮʴ. ʅʘʥʦʤʝʜʠʮʠʥʘ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʨʝʪʝʣʴʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʥʘʥʦʯʘʩʪʠʥʢʠ, ʪʘʢʽ ʷʢ ʜʝʥʜʨʠʤʝʨʠ, ʚʫʛʣʝʮʝʚʽ 

ʬʫʣʝʨʝʥʠ ʽ ʥʘʥʦʦʙʦʣʦʥʢʠ ʜʣʷ ʥʘʮʽʣʶʚʘʥʥʷ ʥʘ ʧʝʚʥʽ ʪʢʘʥʠʥʠ ʽ ʦʨʛʘʥʠ. ʎʽ 

ʥʘʥʦʯʘʩʪʠʥʢʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʚ ʷʢʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʽ ʪʝʨʘʧʝʚʪʠʯʥʠʭ 

ʧʨʦʪʠʚʽʨʫʩʥʠʭ, ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʘʙʦ ʧʨʦʪʠʨʘʢʦʚʠʭ ʘʛʝʥʪʽʚ [159, 164, 165]. 

ɯʩʥʫʻ ʧʝʨʩʧʝʢʪʠʚʘ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʚ ʩʪʦʤʘʪʦʣʦʛʽʾ. 

ʅʘʥʦʩʪʦʤʘʪʦʣʦʛʽʷ ʜʦʟʚʦʣʠʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʝ ʟʜʦʨʦʚ'  ̫ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ, ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʚʢʣʶʯʘʶʯʠ 

ʽʥʞʝʥʝʨʽʶ ʪʢʘʥʠʥ,  ̔ ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ, ʥʘʥʦʨʦʙʦʪʠʢʫ. ʅʦʚʽ ʧʦʪʝʥʮʽʡʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʚ ʩʪʦʤʘʪʦʣʦʛʽʾ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʤʽʩʮʝʚʫ ʘʥʝʩʪʝʟʽʶ, 

ʨʝʥʘʪʫʨʘʣʽʟʘʮʽʶ ʟʫʙʥʠʭ ʨʷʜʽʚ, ʧʦʩʪʽʡʥʝ ʣʽʢʫʚʘʥʥʷ ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ, ʧʦʚʥʝ 

ʦʨʪʦʜʦʥʪʠʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʜ ʯʘʩ ʦʜʥʦʛʦ ʦʬʽʩʥʦʛʦ ʚʽʟʠʪʫ [166, 167]. 

ʃʶʜʩʴʢʝ ʪʽʣʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʦʣʝʢʫʣ, ʪʦʤʫ ʜʦʩʪʫʧʥʽʩʪʴ ʤʦʣʝʢʫʣʷʨʥʦʾ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʠʪʴ ʜʦʩʷʛʪʠ ʟʥʘʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʫ ʚʠʨʽʰʝʥʥʽ ʤʝʜʠʯʥʠʭ 
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ʧʨʦʙʣʝʤ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʣʝʢʫʣʷʨʥʽ ʟʥʘʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʪʘ ʧʦʣʽʧʰʝʥʥʷ 

ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ [168].  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʣʷ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʚʘʥʪʦʚʠʭ ʪʦʯʦʢ ï ʥʘʥʦʢʨʠʩʪʘʣʽʚ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʚʯʘʪʠ 

ʧʨʦʮʝʩʠ ʚ ʢʣʽʪʠʥʽ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ. ʎʝ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ 

ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ ʽ ʣʽʢʫʚʘʥʥʷ ʨʘʢʦʚʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ [169]. 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʷ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʷʢʽʩʥʦ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ 

ʣʽʢʫʚʘʥʥʷ ʧʫʭʣʠʭ, ʘ ʪʘʢʦʞ ʾʭ ʤʝʪʘʩʪʘʟʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ ʙʘʛʘʪʴʦʭ 

ʧʦʙʽʯʥʠʭ ʜʽʡ ʚʽʜ ʭʽʤʽʦ-  ̔ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ, ʢ̫̔ ʥʘʥʦʩʷʪʴ ʩʠʣʴʥʠʡ ʫʜʘʨ ʧʦ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ  ̔ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʙʘʛʘʪʴʦʭ ʫʩʢʣʘʜʥʝʥʴ [156, 155, 170]. 

ɯʤʫʥʦʥʘʥʦʩʬʝʨʠ ï ʮʝ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʩʠʣʽʢʦʥʦʚʽ ʢʫʣʴʢʠ ʚʢʨʠʪʽ 

ʥʘʡʪʦʥʢʽʰʠʤ ʰʘʨʦʤ ʟʦʣʦʪʘ ʥʘ ʷʢʦʤʫ ʧʨʠʢʨʽʧʣʝʥʽ ʘʥʪʠʪʽʣʘ, ʩʧʝʮʠʬʽʯʥʽ ʜʦ 

ʤʘʨʢʝʨʽʚ ʧʫʭʣʠʥʠ. ʇʨʠ ʚʚʝʜʝʥʥ ̔ ʪʘʢʠʭ ʥʘʥʦʩʬʝʨ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʪʚʘʨʠʥʘʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʧʫʭʣʠʥʽ. ʇʨʠ ʥʘʩʪʫʧʥʦʤʫ ʚʧʣʠʚʽ 

ʜʦʚʛʦʭʚʠʣʴʦʚʦʛʦ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʩʚʽʪʣʘ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʛʨʽʚʘʥʥʷ ʟʦʣʦʪʦʛʦ 

ʰʘʨʫ ʯʘʩʪʠʥʦʢ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʠʙʝʣʽ ʢʣʽʪʠʥ ʧʫʭʣʠʥʠ [155]. 

ʅʘʥʦʤʘʪʝʨʽʘʣʠ - ʤʘʪʝʨʽʘʣʠ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʷʢʠʭ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʝʞʽ 100 ʥʤ, ʭʦʯʘ ʙ ʚ ʦʜʥʦʤʫ ʚʠʤʽʨʽ. ɺʝʨʭʥʷ ʤʝʞʘ 

ʟʚôʷʟʘʥʘ ʟ ʟʤʽʥʦʶ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʥʠʞʯʝ 100 ʥʤ. 

ʅʠʞʥʷ ʤʝʞʘ ʟʚôʷʟʘʥʘ ʟ ʥʠʞʥʴʦʶ ʤʝʞʝʶ ʩʠʤʝʪʨʽʾ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʤʘʪʝʨ̔ ʘʣʫ [152].  

ʅʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤʠ ʽ ʚʧʨʦʚʘʜʞʝʥʠʤʠ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʪʘʢʽ      

ʥʘʥʦʤʘʪʝʨʽʘʣʠ: ʥʘʥʦʚʫʛʣʝʮʴ, ʥʘʥʦʟʦʣʦʪʦ, ʥʘʥʦʩʨʽʙʣʦ, ʥʘʥʦʪʠʪʘʥ, ʥʘʥʦʥʽʢʝʣʴ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʥʦʯʘʩʪʠʥʢʠ ʩʨʽʙʣʘ ʚ ʪʠʩʷʯʽ ʨʘʟʽʚ ʝʬʝʢʪʠʚʥʽʰʽ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʽʨʫʩʽʚ ʽ ʙʘʢʪʝʨʽʡ, ʥʽʞ ʩʨʽʙʥʽ ʽʦʥʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘʚʽʪʴ 

ʥʝʟʥʘʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʥʦʯʘʩʪʠʥʦʢ ʩʨʽʙʣʘ ʟʥʠʱʫʶʪʴ ʫʩʽ ʚʽʜʦʤʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʽʨʫʩ ʉʅɯɼʫ), ʥʝ ʨʦʟʪʨʘʯʫʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ. 

ʂʨʤ̔ ʪʦʛʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʚʙʠʚʘʶʪʴ ʚʽʨʫʩ ʽ ʚʨʘʞʝʥʫ ʥʠʤ 

ʢʣʽʪʠʥʫ, ʜʽʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʚʠʙʽʨʢʦʚʘ: ʚʦʥʠ ʜʽʶʪʴ ʪʽʣʴʢʠ ʥʘ ʚʽʨʫʩʠ, ʢʣʽʪʠʥʘ 

ʧʨʠ ʮʴʦʤʫ ʥʝ ʧʦʰʢʦʜʞʫʻʪʴʩʷ [171]  
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʾ VII ʄʽʞʥʘʨʦʜʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ (Wiesbaden, 2004) ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʪʠʧʠ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ: 

ʢʚʘʥʪʦʚʽ ʪʦʯʢʠ, ʥʘʥʦʯʘʩʪʠʥʢʠ, ʥʘʥʦʪʨʫʙʢʠ ʽ ʥʘʥʦʚʦʣʦʢʥʘ, ʥʘʥʦʩʪʨʫʢʪʫʨʦʚʘʥʽ 

ʧʦʚʝʨʭʥʽ ʪʘ ʧʣʽʚʢʠ ʥʘʥʦʢʨʠʩʪʘʣʠ ʡ ʥʘʥʦʢʣʘʩʪʝʨʠ [152, 172]. 

ɿʘ ʭʽʤʽʯʥʠʤ ʧʦʭʦʜʞʝʥʥʷʤ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʥʘʥʦʤʘʪʝʨʽʘʣʠ: ʥʝʦʨʛʘʥʽʯʥʽ ï 

ʢʝʨʘʤʽʢʘ, ʤʝʪʘʣʠ (Fe, Mg, Ag, Au), ʩʧʣʘʚʠ (Cu-Ta, Cu-V, Cu-W); ʦʨʛʘʥʽʯʥʽ ï 

ʧʦʣʽʤʝʨʠ, ʙʽʦʣʦʛʽʯʥʽ ʥʘʥʦʩʪʨʫʢʪʫʨʠ (ʣʽʧʦʩʦʤʠ, ʮʝʣʦʩʦʤʠ), ʚʫʛʣʝʮʝʚʽ 

ʥʘʥʦʤʘʪʝʨʽʘʣʠ (ʬʫʣʝʨʝʥʠ, ʥʘʥʦʪʨʫʙʢʠ); ʥʝʦʨʛʘʥʽʯʥʦïʦʨʛʘʥʽʯʥʽ ï ʤʝʪʘʣ-

ʦʨʛʘʥʽʯʥʽ, ʤʝʪʘʣ-ʧʦʣʽʤʝʨʥʽ ʩʪʨʫʢʪʫʨʠ [173, 148].  

ɿʘ ʛʝʦʤʝʪʨʠʯʥʦʶ ʨʦʟʤʽʨʥʽʩʪʶ: 3-ʚʠʤ̔ʨʥʽ ʦʙôʻʢʪʠ ï ʫʩʽ ʪʨʠ ʚʠʤʽʨʠ 

(ʚʠʩʦʪʘ ʜʦʚʞʠʥʘ ʡ ʰʠʨʠʥʘ) < 100 ʥʤ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʬʫʣʝʨʝʥʠ, 

ʢʚʘʥʪʦʚʽ ʪʦʯʢʠ, ʢʦʣʦʾʜʥʽ ʨʦʟʯʠʥʠ, ʤʽʢʨʦʝʤʫʣʴʩʽʾ. ʅʘʥʦʯʘʩʪʠʥʢʠ ʧʦʧʝʨʝʯʥʽ 

ʨʦʟʤʽʨʠ ʷʢʠʭ < 100 ʥʤ, ʘ ʜʦʚʞʠʥʘ ʧʦʨʽʚʥʷʥʦ ʚʝʣʠʢʘ, ʥʘʣʝʞʘʪʴ ʜʦ ʛʨʫʧʠ ʜʚʦʭ-

ʚʠʤʽʨʥʠʭ ʦʙôʻʢʪʽʚ (ʥʘʥʦʪʨʫʙʢʠ, ʥʘʥʦʧʦʨʠ, ʥʘʥʦʢʘʧʽʣʷʨʠ). ʅʘʥʦʧʣʽʚʢʠ ʪʘ 

ʥʘʥʦʰʘʨʠ ʤʘʶʪʴ ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʧʣʦʱʫ, ʧʨʦʪʝ ʾʭ ʪʦʚʱʠʥʘ ʟʘʚʞʜʠ < 100 ʥʤ, 

ʪʦʤʫ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʦ- ʚʠʤʽʨʥʠʭ ʦʙôʻʢʪʽʚ [174, 156, 172].  

 ɺʝʣʠʢʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʘʪʦʤʽʚ ʩʪʨʫʢʪʫʨʥʽ ʦʜʠʥʠʮʽ ʟ ʨʦʟʤʽʨʦʤ 3 ï 40 ʥʤ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʘʥʦʢʨʠʩʪʘʣʽʚ [175]. 

ʅʘʥʦʢʨʠʩʪʘʣʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʤʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʦʨʤʠ ʽ ʚʦʣʦʜʽʶʪʴ 

ʫʥʽʢʘʣʴʥʠʤʠ ʭʽʤʽʯʥʠʤʠ, ʬʽʟʠʯʥʠʤʠ ʪʘ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʘʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʪʝʨʽʘʣʽʚ ʟ ʷʢʠʭ ʚʦʥʠ ʚʠʛʦʪʦʚʣʝʥʽ.  

ʌʦʨʤʫʚʘʥʥʷ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʚʥʶʶʯʠ ʟ ʤʘʩʠʚʥʠʤʠ ʘʥʘʣʦʛʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ ʥʘʜʟʚʠʯʘʡʥʫ ʪʚʝʨʜʽʩʪʴ [151]. 

ɿʙʽʣʴʰʝʥʥʥʷ ʪʚʝʨʜʦʩʪʽ ʜʣʷ ʤʝʪʘʣʽʯʥʠʭ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʤʦʞʝ ʩʢʣʘʜʘʪʠ 

500-600%; ʜʣʷ ʢʨʠʭʢʠʭ ʦʙôʻʢʪʽʚ ʪʘʢʝ ʟʙʽʣʴʰʝʥʥʷ ʜʝʱʦ ʥʠʞʯʝ, ʘʣʝ ʪʝʞ ʜʦʩʠʪʴ 

ʟʥʘʯʥʝ ʜʦ 200-300% [150]. 

ʋʥʽʢʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʤʝʜʠʮʠʥʽ 

ʚʦʣʦʜʽʶʪʴ ʬʫʣʝʨʝʥʠ.  ʋ 1985 ʨʦʮʽ ʈʦʙʝʨʪ ʂʝʨʣ, ɻʘʨʦʣʴʜ ʂʨʦʪʦ ʽ ʈʽʯʘʨʜ 
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ʉʤʦʣʣʽ ʘʙʩʦʣʶʪʥʦ ʥʝʩʧʦʜʽʚʘʥʦ ʚʽʜʢʨʠʣʠ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʝ ʚʫʛʣʝʮʝʚʝ 

ʟ'ʻʜʥʘʥʥʷ - ʬʫʣʝʨʝʥ, ʫʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʦʛʦ ʚʠʢʣʠʢʘʣʠ ʮʽʣʠʡ ʰʢʚʘʣ 

ʜʦʩʣʽʜʞʝʥʴ. ʋ 1996 ʨʦʮʽ ʧʝʨʰʦʚʽʜʢʨʠʚʘʯʘʤ ʬʫʣʝʨʝʥʽʚ ʧʨʠʩʫʜʞʝʥʘ 

ʅʦʙʝʣʽʚʩʴʢʘ ʧʨʝʤʽʷ. ɺʽʜʢʨʠʪʪʷ ʮʽʻʾ ʤʦʣʝʢʫʣʠ ʟʘʚʙʽʣʴʰʢʠ 1 ʥʤ, ʙʫʣʦ ʚʠʟʥʘʥʦ 

ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʜʽʡ ʫ ʥʘʫʮʽ ʍʍ ʩʪʦʨʽʯʯʷ [176, 177, 156, 155, 172]. 

ʌʫʣʝʨʝʥʠ ʜʽʩʪʘʣʠ ʩʚʦʶ ʥʘʟʚʫ ʥʘ ʯʝʩʪʴ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʘʨʭʽʪʝʢʪʦʨʘ 

ɹʘʢʤʽʥʩʪʝʨʘ ʌʫʣʝʨʘ, ʘʨʭʽʪʝʢʪʫʨʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʷʢʦʛʦ ʧʦʙʫʜʦʚʘʥʽ ʧʦ ʧʨʠʥʮʠʧʫ 

ʩʽʪʯʘʩʪʠʭ ʩʬʝʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ [152, 178]. 

ʌʫʣʝʨʝʥʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʤʽʞ ʜʚʦʤʘ 

ʛʨʘʬʽʪʦʚʠʤʠ ʝʣʝʢʪʨʦʜʘʤʠ ʚ ʘʪʤʦʩʬʝʨʽ ʛʝʣʽʷ ʽ ʦʩʘʜʞʝʥʽ ʥʘ ʧʣʘʩʪʠʥʢʫ 

ʢʚʘʨʮʦʚʦʛʦ ʩʢʣʘ [156]. 

ʆʩʥʦʚʦʶ ʤʦʣʝʢʫʣʠ ʬʫʣʝʨʝʥʘ ʻ ʚʫʛʣʝʮʴ - ʮʝʡ ʫʥʽʢʘʣʴʥʠʡ ʭʽʤʽʯʥʠʡ 

ʝʣʝʤʝʥʪ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ ʟ'ʻʜʥʫʚʘʪʠʩʷ ʟ ʙʽʣʴh ʽʩʪʶ ʝʣʝʤʝʥʪʽʚ ʽ 

ʫʪʚʦʨʶʚʘʪʠ ʤʦʣʝʢʫʣʠ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʦʛʦ ʩʢʣʘʜʫ ʽ ʙʫʜʦʚʠ. 

ʌʫʣʝʨʝʥʠ ï ʮʝ ʯʝʪʚʝʨʪʘ ʘʣʦʪʨʦʧʥʘ ʬʦʨʤʘ ʚʫʛʣʝʮʶ ʩʠʥʪʝʪʠʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ɺʫʛʣʝʮʴ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ʝʣʝʤʝʥʪʦʤ. ɺ ʧʨʠʨʦʜʽ ʚʽʥ 

ʧʨʠʩʫʪʥʽʡ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʪʫ ʽ ʘʣʤʘʟʫ. ʌʫʣʝʨʝʥʠ ʻ ʚ ʤʽʥʝʨʘʣʽ ʰʫʥʛʽʪʽ ʚ 

ʢʽʣʴʢʦʩʪʽ 3-10%. ʌʫʣʝʨʝʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʟʘʤʢʥʫʪʽ ʤʦʣʝʢʫʣʠ 

ʚʫʛʣʝʮʶ, ʚ ʷʢʠʭ ʚʩʽ ʘʪʦʤʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʚʝʨʰʠʥʘʭ ʧʨʘʚʠʣʴʥʠʭ 

ʰʝʩʪʠʢʫʪʥʠʢʽʚ ʘʙʦ ʧôʷʪʠʢʫʪʥʠʢʽʚ, ʧʦʢʨʠʚʘʶʯʠʭ ʧʦʚʝʨʭʥʶ ʩʬʝʨʠ. ʅʘʡʙʽʣʴʰ 

ʩʪʘʙʽʣʴʥʠʤʠ ʷʚʣʷʶʪʴʩʷ ʪʽ ʬʫʣʝʨʝʥʠ, ʚ ʷʢʠʭ ʧôʷʪʠʢʫʪʥʠʢʠ ʥʝ ʪʦʨʢʘʶʪʴʩʷ ʦʜʠʥ 

ʦʜʥʦʛʦ ʽ ʢʦʞʝʥ ʟ ʥʠʭ ʦʪʦʯʝʥʠʡ ʧôʷʪʴʤʘ ʰʝʩʪʠʢʫʪʥʠʢʘʤʠ. ʇʝʨʰʠʤ ʪʘʢʠʤ 

ʬʫʣʝʨʝʥʦʤ ʻ ʉ60, ʘ ʉ70 ʜʨʫʛʠʤ [179, 152, 156, 155, 180]. 

 ʂʣʘʩʠʯʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʬʫʣʝʨʝʥ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 60 ʘʪʦʤʽʚ 

ʚʫʛʣʝʚʦʜʫ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʩʬʝʨʽ ʩʝʨʝʜʥʽʤ ʜʽʘʤʝʪʨʦʤ ï 0,714 ʥʤ, ʽ 

ʥʘʛʘʜʫʶʯʠʭ ʬʫʪʙʦʣʴʥʠʡ ʤôʷʯ. ɸʪʦʤʠ ʚʫʛʣʝʚʦʜʫ ʫʪʚʦʨʶʶʪʴ 12 ʧʨʘʚʠʣʴʥʠʭ 

ʧôʷʪʠʢʫʪʥʠʢʽʚ ʽ 20 ʧʨʘʚʠʣʴʥʠʭ ʰʝʩʪʠʢʫʪʥʠʢʽʚ [155]. 

ʄʦʣʝʢʫʣʠ  ʉ60 ʤʽʩʪʷʪʴ ʬʨʘʛʤʝʥʪʠ ʟ ʧôʷʪʠʢʨʘʪʥʦʶ ʩʠʤʝʪʨʽʻʶ, ʷʢʽ 

ʟʘʙʦʨʦʥʝʥʽ ʧʨʠʨʦʜʦʶ ʜʣʷ ʥʝʦʨʛʘʥʽʯʥʠʭ ʤʦʣʝʢʫʣ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʬʫʣʝʨʝʥ 
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ʷʚʣʷʻ ʩʦʙʦʶ ʤʦʣʝʢʫʣʷʨʥʠʡ ʢʨʠʩʪʘʣ, ʷʢʠʡ ʻ ʩʧʦʣʫʯʥʦʶ ʣʘʥʢʦʶ ʤʽʞ 

ʦʨʛʘʥʽʯʥʦʶ ʪʘ ʥʝʦʨʛʘʥʽʯʥʦʶ ʤʘʪʝʨʽʻʶ [152, 175]. 

ɿʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʥʘ ʧʦʚʝʨʭʥʽ ʩʠʩʪʝʤʠ -́ʢʦʥôʶʛʦʚʘʥʠʭ ʧʦʜʚʽʡʥʠʭ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʛʝʢʩʘ- ʽ ʧʝʥʪʘʛʦʥʘʣʴʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʚʦʜʦʨʦʟʯʠʥʥʽ ʬʫʣʝʨʝʥʠ 

ʉ60 ʟʜʘʪʥʽ ʝʬʝʢʪʠʚʥʦ ʫʣʦʚʣʶʚʘʪʠ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʚʠʩʪʫʧʘʪʠ 

ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪʠ [181].  

ʌʫʣʝʨʝʥʠ  ʻ ʛʽʜʨʦʬʦʙʥʠʤʠ, ʪʦʙʪʦ ʟʜʘʪʥʽ ʚʟʘʻʤʦʜʽʷʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 

ʣʽʧʽʜʥʠʤ ʤʘʪʨʠʢʩʦʤ ʙʽʦʤʝʤʙʨʘʥ ʽ ʧʨʦʥʠʢʘʪʠ ʚʩʝʨʝʜʠʥʫ ʢʣʽʪʠʥʠ [182]. 

ʇʨʦʚʝʜʝʥʽ ʰʠʨʦʢʦʤʘʰʪʘʙʥʽ ʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʠ ʛʽʜʨʘʪʦʚʘʥʦʛʦ ʬʫʣʝʨʝʥʫ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʬʫʣʝʨʝʥʠ ʙʫʜʫʯʠ ʩʘʤʽ ʧʦ ʩʦʙʽ ʥʝʪʦʢʩʠʯʥʠʤʠ, ʚʦʣʦʜʽʶʪʴ 

ʙʘʛʘʪʦʧʣʘʥʦʚʦʶ ʧʦʟʠʪʠʚʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʷʢʘ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʟʚôʷʟʘʥʘ ʟ ʾʭ ʟʜʘʪʥʽʩʪʶ ʨʝʛʫʣʶʚʘʪʠ ʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʽ 

ʧʨʦʮʝʩʠ, ʘ ʩʘʤʝ ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʪʽʣʴʢʠ ʥʘʜʣʠʰʦʢ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʽ ʥʝ 

ʽʥʘʢʪʠʚʫʚʘʪʠ ʪʫ ʾʭ ʢʽʣʴʢʽʩʪʴ, ʷʢʘ ʧʦʪʨʽʙʥʘ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ [178, 183, 184].  

ʌʫʣʝʨʝʥ ʉ60 ʽʥʢʦʣʠ ʥʘʟʠʚʘʶʪʴ çʛʫʙʢʦʶ ʜʣʷ ʨʘʜʠʢʘʣʽʚè ʦʜʥʘ ʤʦʣʝʢʫʣʘ 

ʤʦʞʝ ʧʨʠʻʜʥʘʪʠ 34 ʤʝʪʠʣʴʥʽ ʨʘʜʠʢʘʣʠ. ɿʘʚʜʷʢʠ ʪʘʢʽʡ ʟʜʘʪʥʦʩʪʽ ʬʫʣʝʨʝʥʠ 

ʜʽʪʁʴ ʫ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʷʢ ʫʣʦʚʣʶʚʘʯʽ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʟʦʢʨʝʤʘ 

ʛʽʜʨʦʢʩʠʣʴʥʦʛʦ ʪʘ ʩʫʧʝʨʦʢʩʠʜʘʥʽʦʥʫ [157]. 

ʆʩʢʽʣʴʢʠ ʛʽʧʝʨʧʨʦʜʫʢʮʽʷ ʢʠʩʥʝʚʤʽʩʥʠʭ ʨʘʜʠʢʘʣʽʚ  ̒ ʧʨʠʯʠʥʦʶ 

ʚʠʥʠʢʥʝʥʥʷ ʙʘʛʘʪʴʦʭ ʢʣʽʥʽʯʥʠʭ ʧʘʪʦʣʦʛʽʡ, ʘʥʪʠʨʘʜʠʢʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʬʫʣʝʨʝʥʽʚ ʉ60 ʪʘ ʾʭʥʽʭ ʧʦʭʽʜʥʠʭ ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ 

ʩʧʦʣʫʢ ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ [186]. 

ɻʨʫʧʘ ʬʨʘʥʮʫʟʴʢʠʭ ʚʯʝʥʠʭ ʦʧʨʠʣʶʜʥʠʣʘ ʩʪʘʪʪʶ ʟ ʧʽʜʩʫʤʢʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʱʫʨʘʭ. ʋ ʩʪʘʪʪʽ ʚʢʘʟʫʻʪʴʩʷ, ʱʦ ʱʫʨʠ, ʷʢʠʤ ʱʦʜʥʷ ʜʘʚʘʣʠ 

ʧʝʚʥʫ ʜʦʟʫ ʬʫʣʝʨʝʥʫ ʉ60 ʟ ʦʣʠʚʢʦʚʦʶ ʦʣʽʻʶ, ʧʨʦʞʠʣʠ ʚʜʚʽʯʽ ʜʦʚʰʝ, ʥʽʞ 

ʱʫʨʠ, ʷʢʽ ʬʫʣʝʨʝʥʫ ʥʝ ʚʞʠʚʘʣʠ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʪʘʢʠʡ ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʯʝʨʝʟ ʪʝ, ʱʦ ʬʫʣʝʨʝʥʠ ʧʦʛʣʠʥʘʶʪʴ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʩʪʘʨʽʥʥʶ 

[187]. 
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ɽʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʱʫʨʘʭ, ʟʨʦʙʣʝʥʽ Najla Gharbi  ̔ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ, 

ʜʦʚʝʣʠ ʮ  ʁʯʫʜʦʚʫ ʨʠʩʫ. ɺʦʥʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʦʜʥʽ ʩʫʩʧʝʥʟʽʾ C60, ʧʨʠʛʦʪʦʚʘʥʽ 

ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʧʦʣʷʨʥʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʨʦʟʯʠʥʥʠʢʘ, ʥʝ ʪʽʣʴʢʠ ʥʝ 

ʤʘʶʪʴ ʛʦʩʪʨʦʾ ʘʙʦ ʧʽʜʛʦʩʪʨʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʫ ʛʨʠʟʫʥʽʚ, ʘʣʝ ʪʘʢʦʞ ʟʘʭʠʱʘʶʪʴ ʾʭ 

ʧʝʯʽʥʢʫ ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʣʴʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ [188].  

ɺ ʨʦʙʦʪʽ J. John  ̔ ʩʧʽʚ. ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʘʥʪʠʛʽʩʪʘʤʽʥʥʫ  ̔

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʜʽʶ ʬʫʣʝʨʝʥʽʚ ʚ ʚʠʛʣʷʜʽ ʾʭ ʧʦʣʽʛʽʜʨʦʢʩʠʧʦʭʽʜʥʠʭ, ʱʦ ʷʢ 

ʜʫʤʘʶʪʴ ʘʚʪʦʨʠ  ̒ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʝʨʘʧʽ,ʾ ʚʢʣʶʯʘʶʯʠ ʪʘʢʽ 

ʭʚʦʨʦʙʠ, ̫ ʢ ʘʩʪʤʘ, ʧʦʣʽʘʨʪʨʠʪ, ʭʚʦʨʦʙʠ ʩʝʨʮʷ  ̔ʨʦʟʩʽʷʥʠʡ ʩʢʣʝʨʦʟ [178]. 

ʌʫʣʝʨʝʥʠ ʤʦʞʫʪʴ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʨʦʣʴ ʧʝʨʝʥʦʩʥʠʢʽʚ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ, ʫʪʚʦʨʶʶʯʠ ʢʦʤʧʣʝʢʩʠ ʤʽʞ ʚʽʜʦʤʠʤʠ ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ, ʱʦ 

ʩʧʨʠʷʪʠʤʝ ʙʽʣʴʰ ʛʣʠʙʦʢʦʤʫ ʧʨʦʥʠʢʥʝʥʥʶ ʪʘʢʠʭ ʢʦʤʙʽʥʦʚʘʥʠʭ ʤʝʜʠʢʘʤʝʥʪʽʚ 

ʜʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʫʤʦʚʣʶʶʯʠ ʧʨʦʚʝʜʝʥʥʷ ʝʬʝʢʪʠʚʥʦ ʾ

ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [189, 171]. 

ʂʨʽʤ ʪʦʛʦ, ʜʝʷʢʽ ʧʦʭʽʜʥʽ ʬʫʣʝʨʝʥʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʝ ʪʽʣʴʢʠ 

ʷʢ ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʘʣʝ  ̔ ʚ ʷʢʦʩʪʽ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ  ̔ ʧʨʦʪʠʚʦʚʽʨʫʩʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ [178]. 

ʌʫʣʝʨʝʥʠ ʉ60 ʪʘ ʾʭ ʧʦʭʽʜʥʽ ʤʘʶʪʴ ʧʦʪʝʥʮʽʡʥʫ ʧʨʦʪʠʚʽʨʫʩʥʫ ʘʢʪʠʚʥʽʩʪʴ, 

ʱʦ ʤʘʻ ʧʝʨʩʧʝʢʪʠʚʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ɺɯʃ-ʽʥʬʝʢʮʽʾ. ɸʥʪʠʚʽʨʫʩʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʧʦʭʽʜʥʠʭ ʬʫʣʝʨʝʥʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʦʭ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ, 

ʚʢʣʶʯʘʶʯʠ ʾʭ ʫʥʽʢʘʣʴʥʫ ʤʦʣʝʢʫʣʷʨʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ 

ʘʢʪʠʚʥʽʩʪʴ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʦʭʽʜʥʽ ʬʫʣʝʨʝʥʽʚ ʤʦʞʫʪʴ ʽʥʛʽʙʫʚʘʪʠ ʽ 

ʫʪʚʦʨʶʚʘʪʠ ʢʦʤʧʣʝʢʩ ʟ ɺɯʃ-ʧʨʦʪʝʘʟʦʶ [185, 190]. 

ʌʫʣʝʨʝʥʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʮʠʪʦʧʨʦʪʝʢʪʦʨʥʦʾ ʜʽʾ ʚʽʜ 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ [191]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʪʘʣʦ ʚʽʜʦʤʠʤ, ʱʦ ʬʫʣʝʨʝʥʠ ʉ60  ̔ʡʦʛʦ ʧʦʭʽʜʥʽ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʽʤʫʥʥʽ ʧʨʦʮʝʩʠ. ɺʽʜʤʽʯʝʥʦ, ʱʦ ʉ60 ʨʝʛʫʣʶʻ ʜʝʷʢʽ ʝʪʘʧʠ 

ʬʘʛʦʮʠʪʦʟʫ, ʩʪʠʤʫʣʶʶʯʠ ʘʜʛʝʟʽʶ  ̔ ʤʽʛʨʘʮʽʶ ʥʝʡʪʨʦʬʽʣʽʚ  ̔ ʤʘʢʨʦʬʘʛʽʚ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʨʦ ʚʣʘʩʪʠʚʽʩʪʴ ʉ60 ʽ ʡʦʛʦ ʧʦʭʽʜʥʠʭ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʦ ʚʧʣʠʚʘʪʠ 

ʥʘ ʘʢʪʠʚʘʮʽʶ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʤʝʥʪʘ ʽ ʛʝʤʦʣʽʪʠʯʥʠʭ ʨʝʘʢʮʽʡ [192, 193].  
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ɹʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʦʭʽʜʥʽ ʬʫʣʝʨʝʥʫ ʟʜʘʪʥʽ ʟʘʭʠʱʘʪʠ ʤʦʥʦʥʫʢʣʝʘʨʥʽ 

ʢʣʽʪʠʥʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʣʶʜʠʥʠ ʚʽʜ ʘʧʦʧʪʦʟʫ, ʚʠʢʣʠʢʘʥʦʛʦ 

ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ, ʟʙʝʨʽʛʘʶʯʠ ʮʽʣʽʩʥʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, 

ʷʢʘ  ̒ʨʘʥʥʽʤ ʝʪʘʧʦʤ ʘʧʦʧʪʦʟʫ [194]. 

ɿʘʚʜʷʢʠ ʛʽʜʨʦʬʦʙʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʤʦʣʝʢʫʣʘ ʉ60 ʤʦʞʝ ʚʙʫʜʦʚʫʚʘʪʠʩʴ ʫ 

ʙʽʦʣʦʛʽʯʥʽ ʤʝʤʙʨʘʥʠ ʪʘ ʣʦʢʘʣʽʟʫʚʘʪʠʩʴ ʫ ʥʝʧʦʣʷʨʥʠʭ ʜʽʣʷʥʢʘʭ ʤʝʤʙʨʘʥʥʠʭ 

ʩʪʨʫʢʪʫʨ [195]. 

ɿʛʽʜʥʦ ʟ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦ ʁ ʢʣʘʩʠʬʽʢʘʮʽʻʶ, ʩʧʦʣʫʢʠ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ 

ʪʦʢʩʠʯʥʽʩʪʴ ʫ ʜʦʟʘʭ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 1 ʛ/ʢʛ, ʥʘʣʝʞʘʪʴ ʜʦ ʥʝʪʦʢʩʠʯʥʠʭ [196]. 

ʇʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʦʩʪʽ ʧʨʠʩʪʽʥʥʠʭ ʉ60 ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ, ʫ 

ʷʢʽʡ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʝ ʚʚʝʜʝʥʥʷ ʤʠʰʘʤ ʩʫʩʧʝʥʟʽʾ ʉ60 

(2,5 ʛ/ʢʛ) ʥʝ ʩʧʨʠʯʠʥʷʣʦ ʟʘʛʠʙʝʣʽ ʪʚʘʨʠʥ ʘʙʦ ʧʦʨʫʰʝʥʴ ʫ ʧʦʚʝʜʽʥʮʽ ʫʧʨʦʜʦʚʞ 

8 ʪʠʞʥʽʚ. ʅʝ ʚʠʷʚʣʝʥʦ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ ʢʦʣʦʾʜʥʽ ʨʦʟʯʠʥʠ ʉ60 ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ in vivo ʪʘ in vitro ʟʘ ʩʫʤʘʨʥʠʭ ʜʦʟ ʜʦ 25 ʤʛ/ʢʛ [197]. 

ɺʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʝ ʚʚʝʜʝʥʥʷ ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ C60 ʧʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʘʜôʁ ʚʘʥʪʥʦʤʫ ʘʨʪʨʠʪʽ ʫ ʱʫʨʽʚ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ 

ʦʩʪʝʦʢʣʘʩʪʽʚ, ʨʝʟʦʨʙʮʽʶ ʢʽʩʪʢʠ  ̔ ʜʝʩʪʨʫʢʮʽʶ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʟʥʠʞʫʻ 

ʜʝʛʝʥʝʨʘʮʽʶ ʩʫʛʣʦʙʦʚʦʛʦ ʭʨʷʱʘ ʧʨʠ ʦʩʪʝʦʘʨʪʨʠʪʽ ʫ ʢʨʦʣʽʚ. ɿʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʚʦʜʦʨʦʟʯʠʥʥʠʡ C60 ʤʦʞʝ ʤʘʪʠ ʭʦʥʜʨʦʧʨʦʪʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʠʪʦʤ [198]. 

ʌʫʣʝʨʝʥʠ ʩʠʣʴʥʦ ʧʦʛʣʠʥʘʶʪʴ ʩʚʽʪʣʦ ʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽʡ ʽ ʧʦʤʽʨʥʦ ʫ 

ʚʠʜʠʤʽʡ ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʘ, ʧʨʠ ʮʴʦʤʫ ʛʝʥʝʨʫʶʯʠ ʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʚ ʬʦʪʦʜʠʥʘʤʽʯʥʽʡ ʪʝʨʘʧʽʾ [199]. 

ɻʜ̔ʨʘʪʦʚʘʥʠʡ ʬʫʣʣʝʨʝʥ - ʮʝ ʤʦʣʝʢʫʣʘ ʉ60-ʬʫʣʣʝʨʝʥʘ, ʦʪʦʯʝʥʘ 

ʦʙʦʣʦʥʢʦʶ ʤʦʣʝʢʫʣ ʚʦʜʠ ʽ ʫʪʚʦʨʶʻ ʩʧʨʘʚʞʥʽ ʚʦʜʥʽ ʨʦʟʯʠʥʠ. ɻʽʜʨʘʪʦʚʘʥʠʡ 

ʬʫʣʣʝʨʝʥ ʚʦʣʦʜʽʻ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʷʢ in vivo ʽ in vitro, ʥʝ 

ʧʨʦʷʚʣʷʶʯʠ ʧʨʠ ʮʴʦʤʫ ʦʟʥʘʢ ʪʦʢʩʠʯʥʦʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʙ̔ ʦʣʦʛʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʛʽʜʨʘʪʦʚʘʥʦʛʦ ʬʫʣʝʨʝʥʫ ʽ ʡʦʛʦ ʭʽʤʽʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʘʥʘʣʦʛʽʚ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʘʥʪʠʚʽʨʫʩʥʫ, ʘʥʪʠʘʤʽʣʦʾʜʥʫ, ʘʥʪʠʘʣʝʨʛʽʯʥʫ, 
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ʧʨʦʪʠʧʫʭʣʠʥʥʫ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʫ, ʘʥʪʠʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʫ ʜʽʁ, ʩʪʠʤʫʣʶʶʪʴ 

ʽʤʫʥʽʪʝʪ [197]. 

ɭ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʟʜʘʪʥʽʩʪʴ ʬʫʣʝʨʝʥʽʚ ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʦʟʚʠʪʦʢ 

ʘʣʝʨʛʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. ɯʥôʻʢʮʽʷ ʬʫʣʝʨʝʥʽʚ ʤʠʰʘʤ ʧʦʧʝʨʝʜʞʘʻ ʨʦʟʚʠʪʦʢ 

ʨʝʘʢʮʽʾ ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ ʥʝʛʘʡʥʦʛʦ ʪʠʧʫ, ʥʝ ʚʠʢʣʠʢʘʶʯʠ ʧʦʙʽʯʥʠʭ ʨʝʘʢʮʽʡ. 

ʌʫʣʝʨʝʥʠ ʟʜʘʪʥʽ ʜʝʟʘʢʪʠʚʫʚʘʪʠ ʪʫʯʥʽ ʢʣʽʪʠʥʠ ʪʘ ʙʘʟʦʬʽʣʠ ʥʘʚʽʪʴ ʜʦ ʤʦʤʝʥʪʫ 

ʚʠʚʽʣʴʥʝʥʥʷ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ [189]. 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ ʜʽʷ ʬʫʣʣʝʨʝʥʘ ʉ60 ʧʝʨʝʚʝʨʰʫʻ ʪʘʢʠʡ ʜʦʙʨʝ ʚʽʜʦʤʠʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪ, ʷʢ ʚʽʪʘʤʽʥ ʉ. ʆʪʞʝ, ʬʫʣʝʨʝʥ ʤʦʞʝ, ʦʩʦʙʣʠʚʦ ʚ ʙʽʦʣʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʧʨʦʷʚʣʷʪʠ ʩʝʙʝ ʦʜʥʦʯʘʩʥʦ ʽ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ, ʽ çʦʢʠʩʣʶʚʘʯʝʤè. 

ʅʘʷʚʥʽ ʚʠʨʘʞʝʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʫ ʬʫʣʝʨʝʥʘ C60, ʷʢʽ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʟʤʝʥʰʝʥʥʽ ʦʟʥʘʢ ʣʦʢʘʣʴʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥ, ʟʥʠʞʝʥʥʽ ʯʠʩʣʘ ʣʝʡʢʦʮʠʪʽʚ ʽ ʐʆɽ, ʚʤʽʩʪʫ 

ʮʝʨʫʣʦʧʣʘʟʤʽʥʫ ʽ ʩʽʘʣʦʚʠʭ ʢʠʩʣʦʪ. 

ʌʫʣʝʨʝʥ C60 ʧʨʠʛʥʽʯʫʻ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ ʙʣʦʢʫʚʘʥʥʷʤ ʩʠʥʪʝʟʫ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ɯʃ-6, ɯʃ-8 ʪʘ ʌʅʇ-a [198]. 

ɽʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʤʠʰʘʭ ʧʦʢʘʟʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʉ60 ʜʣʷ 

ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʨʽʟʥʠʭ ʧʫʭʣʠʥ. [200]. 

ɺʠʩʥʦʚʦʢ ʜʦ ʨʦʟʜʽʣʫ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ 

ʯʘʩʪʦʪʫ ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʴ ʫ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʟʥʽʤʥʠʤʠ 

ʘʢʨʠʣʦʚʠʤʠ ʧʨʪʝʟʘʤʠ. ɿʥʘʯʥʘ ʯʘʩʪʢʘ ʩʝʨʝʜ ʮʠʭ ʫʩʢʣʘʜʥʝʥʴ ʥʘʣʝʞʠʪʴ 

ʧʨʦʪʝʟʥʦʤʫ ʩʪʦʤʘʪʠʪʫ. ɺ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʪʦʢʩʠʯʥʠʡ ʽ ʘʣʝʨʛʽʯʥʠʡ ʩʪʦʤʘʪʠʪʠ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚ ʢʣʽʥʽʮʽ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ, ʨʦʟʨʦʙʢʘ 

ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʻ ʘʢʪʫʘʣʴʥʦʶ. ɿ ʤʝʪʦʶ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ 

ʩʪʦʤʘʪʠʪʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʢʨʠʪʪʷ ʧʨʦʪʝʟʽʚ ʤʘʪʝʨʽʘʣʘʤʠ 

ʥʘʥʦʨʦʟʤʽʨʥʦʾ ʚʝʣʠʯʠʥʠ ʬʫʣʝʨʝʥʦʤ ʉ60, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʢʨʘʥʫʚʘʥʥʷ ʙʘʟʠʩʫ 

ʧʨʦʪʝʟʘ ʽ ʚʠʭʦʜʫ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʚ ʪʢʘʥʠʥʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʽ 

ʧʦʧʝʨʝʜʞʘʻ ʥʘʩʪʫʧʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʱʦ ʽ ʩʪʘʣʦ ʤʝʪʦʶ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʉʧʠʩʦʢ  ʧʨʘʮʴ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ: 
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1. ʉʢʨʠʧʥʠʢʦʚ ʇʄ, ʉʠʣʝʥʢʦ ɹʖ, ʉʠʣʝʥʢʦ ɻʄ, ʉʠʣʝʥʢʦ ʖɯ. ʂʣʽʥʽʢʦ-

ʧʘʪʦʛʝʥʝʪʠʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ.  ʋʢʨʘʾʥʩʴʢʠʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʘʣʴʤʘʥʘʭ.2014;2:95-

100. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, 

ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, 

ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ. 

2. ɼʫʙʠʥʘ ɺʆ, ʍʘʚʘʣʢʽʥʘ ʃʄ, ʉʠʣʝʥʢʦ ɹʖ, ʉʢʨʠʧʥʠʢʦʚ ʇʄ, ʉʠʣʝʥʢʦ 

ɻ.ʄ., ʉʠʣʝʥʢʦ ʖ.ɯ. Prospects Using Nanodrugs in dentistry. ʇʝʨʩʧʝʢʪʠʚʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʧʨʝʧʘʨʘʪʦʚ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ. American Journal of Science 

and Technologies.2016 ;1(21):1070 ï 1079. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ 

ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʚʠʢʦʥʘʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ.   

  3. ʉʠʣʝʥʢʦ ɹʖ. ʂʣʽʥʽʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ. 

ʂʣʽʥʽʯʥʘ ʩʪʦʤʘʪʦʣʦʛʽʷ.  2014;3:96-97.  ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ 

ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʪʝʟʠ. 

 4. ʉʠʣʝʥʢʦ ɹʖ, ʂʦʚʘʯ ɻʄ. ʇʨʦʬʽʣʘʢʪʠʢʘ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ ʣʽʢʘʨʽʚ-ʽʥʪʝʨʥʽʚ, ʤʘʛʽʩʪʨʽʚ ʪʘ ʢʣʽʥʽʯʥʠʭ ʦʨʜʠʥʘʪʦʨʽʚ  çɸʢʪʫʘʣʴʥʽ 

ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠè ( 21 ʪʨʘʚʥʷ 2013ʨʦʢʫ) -  ʇʦʣʪʘʚʘ: ɺɼʅɿʋ 

ʋʄʉɸ ï 2013 - ʉ. 88. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, 

ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʪʝʟʠ. 

 5. ʉʢʨʠʧʥʠʢʦʚ ʇʄ, ʉʠʣʝʥʢʦ ɹʖ. ʂʣʽʥʽʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʝ 

ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ 

ʩʪʦʤʘʪʠʪʽʚ. ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʣʽʢʘʨʽʚ-ʽʥʪʝʨʥʽʚ, 

ʤʘʛʽʩʪʨʽʚ ʪʘ ʢʣʽʥʽʯʥʠʭ ʦʨʜʠʥʘʪʦʨʽʚ  çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠè 

( 26 ʪʨʘʚʥʷ 2014 ʨʦʢʫ) -  ʇʦʣʪʘʚʘ: ɺɼʅɿʋ ʋʄʉɸ ï 2014 - ʉ. 78. ʆʩʦʙʠʩʪʠʡ 
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ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʪʝʟʠ. 

6. ʉʠʣʝʥʢʦ ɹʖ, ʂʦʚʘʯ ɻʄ. ʇʨʦʬʽʣʘʢʪʠʢʘ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ. 

2013;16(1):131-132. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, 

ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ ʩʪʘʪʠʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ. 

 7. ʉʠʣʝʥʢʦ ʖɯ, ʉʠʣʝʥʢʦ ɹʖ, ʍʨʝʙʦʨ ʄɺ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʽʚ 

ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʧʨʦʪʝʟʥʠʭ ʘʢʨʠʣʦʚʠʭ ʩʪʦʤʘʪʠʪʽʚ. ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʄʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ ʚ 

ʣʽʢʫʚʘʥʥʽ ʦʨʪʦʜʦʥʪʠʯʥʠʭ ʧʘʮʽʻʥʪʽʚè, ʤ. ʇʦʣʪʘʚʘ, 3-4ʢʚʽʪʥʷ 2015ʨ. . 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, 

ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ 

ʪʝʟʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɾʦʣʫʜʝʚ ʉɽ. ʈʘʙʦʯʘʷ ʢʣʘʩʠʬʠʢʘʮʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʫ ʣʠʮ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʩʲʝʤʥʳʤʠ ʘʢʨʠʣʦʚʳʤʠ ʧʨʦʪʝʟʘʤʠ. 

ʇʨʦʙʣʝʤʳ ʩʪʦʤʘʪʦʣʦʛʠʠ. 2005;3:40-43. 

2. ʇʘʣʽʡʯʫʢ ɯɺ. ɸʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʨʪʦʧʝʜʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ʅʦʚʠʥʠ ʩʪʦʤʘʪʦʣʦʛʽʾ. 

2015;2(83):13-16. 

3. ʂʨʘʚʝʮ ʊʇ,  ʂʨʘʚʝʮ ʄʖ. ʅʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʧʣʘʩʪʤʘʩʩʦʚʳʭ ʟʫʙʥʳʭ 

ʧʨʦʪʝʟʦʚ. ʉʪʦʤʘʪʦʣʦʛ. 2008;4:40-45. 

4. ʇʘʣʽʡʯʫʢ ɯɺ. ʉʪʘʥ ʤʽʩʮʝʚʦʛʦ ʽʤʫʥʽʪʝʪʫ ʪʘ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʨʦʪʦʚʦʾ 
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ʈʆɿɼɯʃ ɯɯ 

 ʆɹôɭʂʊʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ 

2.1 ʆʙô̒ ʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

2.1.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧ ʧʘʮʽʻʥʪʽʚ 

 

 ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʯʦʣʦʚʽʢʠ ʽ ʞʽʥʢʠ ʚʽʢʦʤ ʚʽʜ 40 ʜʦ 80 

ʨʦʢʽʚ ʟ  ʯʘʩʪʢʦʚʠʤʠ ʽ ʧʦʚʥʠʤʠ ʜʝʬʝʢʪʘʤʠ ʟʫʙʥʠʭ ʨʷʜʽʚ ʚʝʨʭʥʴʦʾ ʪʘ 

ʥʠʞʥʴʦʾ ʱʝʣʝʧ, ʟʫʙʥʽ ʨʷʜʠ ʷʢʠʭ ʙʫʣʠ ʚʽʜʥʦʚʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʥʽʤʥʠʭ 

ʧʨʦʪʝʟʽʚ. ʇʘʮʽʻʥʪʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʧʘʮʽʻʥʪʠ ʟ ʯʘʩʪʢʦʚʠʤʠ ʽ 

ʧʦʚʥʠʤʠ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ, ʙʘʟʠʩ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè (ɯɯ ʛʨʫʧʘ), ʧʘʮʽʻʥʪʠ ʟ ʯʘʩʪʢʦʚʠʤʠ ʽ 

ʧʦʚʥʠʤʠ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ, ʙʘʟʠʩ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʽ ʧʦʢʨʠʪʠʭ ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ 

ʉ60, ʩʧʦʩʦʙʦʤ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʨʦʟʧʠʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ (ɯɯɯ ʛʨʫʧʘ), 

ʢʦʥʪʨʦʣʴʥʫ ʛʨʫʧʫ ʩʢʣʘʣʠ ʟʜʦʨʦʚʽ ʧʘʮʽʻʥʪʠ ʟ ʽʥʪʘʢʪʥʠʤ ʟʫʙʥʠʤ ʨʷʜʦʤ (ɯ 

ʛʨʫʧʘ). ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʽʢʫ ʽ ʩʪʘʪʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʷʭ 2.1 ʽ 2.2. 

ʊʘʙʣʠʮʷ 2.1 

ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʚ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

      ʅʦʤʝʨ ʛʨʫʧʠ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʠ ʂʽʣʴʢʽʩʪʴ ʦʩʽʙ 

1 ʛʨʫʧʘ ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ 10 ʯʦʣʦʚʽʢ 

2 ʛʨʫʧʘ ɿʘʧʨʦʪʝʟʦʚʘʥʠʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè 

25 ʯʦʣʦʚʽʢ 

3 ʛʨʫʧʘ ɿʘʧʨʦʪʝʟʦʚʘʥʠʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʽ 

ʧʦʢʨʠʪʪʷ ʤʦʣʝʢʫʣʘʤʠ 

ʬʫʣʝʨʝʥʫ ʉ60 

25 ʯʦʣʦʚʽʢ 
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ʊʘʙʣʠʮʷ 2.2 

ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʟʘ ʚʽʢʦʤ ʽ ʩʪʘʪʪʶ 

ɻʨʫʧʠ 

ɺʽʢ 

1 2 3 

ʏʦʣ. ɾʽʥʢʠ ʏʦʣ. ɾʽʥʢʠ ʏʦʣ. ɾʽʥʢʠ 

20-29 4 1     

30-49 1  2  1  

50-59 1 1 2 4 5 3 

60-69 1  5 4 3 5 

70-79  1 3 4 2 3 

80-89   1  1 2 

 7 3 13 12 12 13 

 

2.1.2 ʂʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ 

 

 ʇʨʠ ʢʣʽʥʽʯʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʭʚʦʨʠʭ ʰʣʷʭʦʤ ʦʧʠʪʫʚʘʥʥʷ ʟôʷʩʦʚʫʚʘʣʠ, ʥʘ 

ʧʦʨʫʰʝʥʥʷ ʷʢʠʭ ʬʫʥʢʮʽʡ ʩʢʘʨʞʘʪʴʩʷ ʧʘʮʽʻʥʪ. 

 ɸʥʘʣʽʟ ʜʘʥʠʭ ʘʥʘʤʥʝʟʫ ʙʫʚ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ 

ʩʫʙô̒ ʢʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʭʚʦʨʦʛʦ. ʋʚʘʞʥʠʡ ʪʘ ʧʦʩʣʽʜʦʚʥʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʚ ʚʠʷʚʠʪʠ ʚʩʽ ʬʘʢʪʦʨʠ ʪʘ ʧʨʦʮʝʩʠ, ʘ ʪʘʢʦʞ ʧʝʨʝʥʝʩʝʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʤʦʛʣʠ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʚʪʨʘʪʠ ʟʫʙʽʚ, ʭʘʨʘʢʪʝʨ ʨʘʥʽʰʝ 

ʧʨʦʚʝʜʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʪʘ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ. ɿʙʽʨ ʘʥʘʤʥʝʟʫ ʧʝʨʝʜʙʘʯʘʚ 

ʚʠʷʚʣʝʥʥʷ, ʧʝʨʝʥʝʩʝʥʦʾ ʪʘ ʥʘʷʚʥʦʾ ʧʘʪʦʣʦʛʽʾ ʟ ʙʦʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ, 

ʝʥʜʦʢʨʠʥʥʦʾ, ʪʨʘʚʥʦʾ, ʦʧʦʨʥʦ-ʨʫʭʦʚʦʾ ʪʘ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ. 

ʋʪʦʯʥʶʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʭʚʦʨʦʙʠ ɹʦʪʢʽʥʘ, ʉʅɯɼʫ, ʽʥʰʠʭ ʽʥʬʝʢʮʽʡʥʠʭ 

ʭʚʦʨʦʙ. ʇʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʦʛʣʷʜʽ ʚʠʟʥʘʯʘʣʠ ʬʦʨʤʫ ʦʙʣʠʯʯʷ, 

ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʤʦʟʢʦʚʦʛʦ ʪʘ ʣʠʮʝʚʦʛʦ ʚʽʜʜʽʣʽʚ ʯʝʨʝʧʫ, ʩʝʨʝʜʥʴʦʾ 

ʪʘ ʥʠʞʥʴʦʾ ʡʦʛʦ ʪʨʝʪʠʥʠ, ʥʘʷʚʥʽʩʪʴ ʘʩʠʤʝʪʨʽʾ, ʭʘʨʘʢʪʝʨ ʧʨʦʬʽʣʶ ʦʙʣʠʯʯʷ, 

ʚʠʨʘʟʥʽʩʪʴ ʥʦʩʦʛʫʙʥʠʭ ʪʘ ʧʽʜʙʦʨʽʜʥʠʭ ʩʢʣʘʜʦʢ, ʧʦʣʦʞʝʥʥʷ ʢʫʪʽʚ ʨʦʪʘ. 
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 ʂʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʽ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʨʦʟʧʦʯʠʥʘʣʠ 

ʟ ʦʛʣʷʜʫ ʩʪʘʥʫ ʟʫʙʥʠʭ ʨʷʜʽʚ ʽ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ. ɺʠʷʚʣʷʣʠ ʚʩʽ ʤʽʩʮʝʚʽ 

ʧʘʪʦʣʦʛʽʯʥʽ ʚʦʛʥʠʱʘ: ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, 

ʢʘʨʽʦʟʥʽ ʧʦʨʦʞʥʠʥʠ, ʥʝʧʦʚʥʦʮʽʥʥʽ ʧʣʦʤʙʠ, ʘʥʦʤʘʣʽʾ ʨʦʟʤʽʱʝʥʥʷ ʦʢʨʝʤʠʭ 

ʟʫʙʽʚ ʪʘ ʧʨʠʢʫʩʫ, ʥʝʧʦʚʥʦʮʽʥʥʽ ʧʨʦʪʝʟʠ ʪʘ ʽʥ. 

 ʉʪʘʥ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʢʦʣʴʦʨʫ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʾʾ ʪʫʨʛʦʨʫ, ʥʘʷʚʥʦʩʪʽ ʚ ʥʽʡ ʟʘʧʘʣʝʥʥʷ, ʚʠʨʘʞʝʥʦʩʪʽ 

ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ ʧʨʠ ʟʦʥʜʫʚʘʥʥʽ, ʬʦʨʤʠ ʷʩʝʥʥʠʭ ʩʦʩʦʯʢʽʚ, ʥʘʷʚʥʦʩʪʽ 

ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ, ʾʭ ʛʣʠʙʠʥʠ ʪʘ ʭʘʨʘʢʪʝʨʫ ʚʠʜʽʣʝʥʴ ʟ ʥʠʭ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʾʭ ʛʣʠʙʠʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʨʘʜʫʡʦʚʘʥʠʡ ʟʦʥʜ. ɺʠʤʽʨʶʚʘʥʥʷ ʛʣʠʙʠʥʠ ʧʨʦʚʦʜʠʣʠ ʟ 

ʯʦʪʠʨʴʦʭ ʩʪʦʨʽʥ ʢʦʞʥʦʛʦ ʟʫʙʘ. ʇʦʜʘʪʣʠʚʽʩʪʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʚʠʟʥʘʯʘʣʠ 

ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʉʫʧʣʽ.  

 ʊʘʢʦʞ ʚʨʘʭʦʚʫʚʘʣʠ ʩʪʫʧʽʥʴ ʦʛʦʣʝʥʥʷ ʢʦʨʝʥʽʚ ʟʫʙʽʚ ʽ ʾʭ ʯʫʪʣʠʚʽʩʪʴ, 

ʩʪʫʧʽʥʴ ʨʫʭʦʤʦʩʪʽ ʟʫʙʽʚ. ʋ ʚʩʽʭ ʭʚʦʨʠʭ ʪʘ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ ʧʨʠ 

ʦʙôʻʢʪʠʚʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʝʻʩʪʨʫʚʘʣʠ ʩʪʘʥ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ, ʧʨʠʢʫʩ, 

ʥʘʷʚʥʽʩʪʴ ʪʨʘʚʤʘʪʠʯʥʦʾ ʦʢʣʶʟʽʾ. 

 ʉʪʫʧʽʥʴ ʟʘʧʘʣʴʥʠʭ ʷʚʠʱ ʚ ʷʩʥʘʭ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʧʨʠʞʠʪʪʻʚʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ ʛʣʽʢʦʛʝʥʫ ʝʧʽʪʝʣʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʙʠ ʇʠʩʘʨʻʚʘ-ʐʠʣʣʻʨʘ. 

ʇʘʪʦʣʦʛʽʯʥʫ ʨʫʭʦʤʽʩʪʴ ʟʫʙʽʚ (ʧʨʠ ʾʾ ʥʘʷʚʥʦʩʪʽ) ʦʮʽʥʶʚʘʣʠ ʟʘ ɼ.ɸ. ɽʥʪʽʥʠʤ 

(1951). 
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ʊʘʙʣʠʮʷ 2.3 

ʉʪʨʫʢʪʫʨʘ ʩʦʤʘʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʛʨʫʧʘʭ ʦʙʩʪʝʞʝʥʠʭ 

 

2.1.3 ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ (ʧʨʦʙʘ ʐʠʣʣʝʨʘ-

ʇʠʩʘʨʻʚʘ) 

 

 ʄʝʪʦʜʠʢʘ ʟʚʦʜʠʣʘʩʷ ʜʦ  ʟʤʘʱʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ 

ʡʦʜ-ʡʦʜʥʦ-ʢʘʣʽʻʚʠʤ ʨʦʟʯʠʥʦʤ, ʷʢʠʡ ʻ ʩʚʦʛʦ ʨʦʜʫ ʽʥʜʠʢʘʪʦʨʦʤ ʛʣʽʢʦʛʝʥʫ. 

ʌʘʨʙʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʪʠʭ ʜʽʣʷʥʢʘʭ, ʜʝ ʻ ʛʣʠʙʦʢʝ ʫʨʘʞʝʥʥʷ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ, ʱʦ, ʚʣʘʩʥʝ, ʽ ʧʦʚôʷʟʘʥʦ ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʛʣʽʢʦʛʝʥʫ 

ʚ ʤʽʩʮʷʭ ʟʘʧʘʣʝʥʥʷ. ʏʠʤ ʙʽʣʴʰ ʟʥʘʯʥʝ ʟʘʧʘʣʝʥʥʷ, ʪʠʤ ʙʽʣʴʰʝ ʛʣʽʢʦʛʝʥʫ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʰʝ ʟʘʙʘʨʚʣʝʥʥʷ. ʇʨʦʙʘ ʜʦʩʪʘʪʥʴʦ ʯʫʪʣʠʚʘ ʽ ʦʙôʻʢʪʠʚʥʘ: ʧʨʠ 

ʟʤʝʥʰʝʥʥʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʘʙʦ ʡʦʛʦ ʧʨʠʧʠʥʝʥʥʽ ʟʤʝʥʰʫʻʪʴʩʷ ʧʣʦʱʘ, ʱʦ 

ʬʘʨʙʫʻʪʴʩʷ. 

 ʄʝʪʦʜʠʢʘ: ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʧʘʮʽʻʥʪʘ ʟʤʘʱʫʶʪʴ ʷʩʥʘ 

ʚʢʘʟʘʥʠʤʠ ʨʦʟʯʠʥʦʤ. ɺʠʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ ʟʘʙʘʨʚʣʝʥʥʷ ʽ ʬʽʢʩʫʶʪʴ ʚ ʢʘʨʪʮʽ 

ʧʘʮʽʻʥʪʘ ʜʽʣʷʥʢʠ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʦʪʝʤʥʽʥʥʷ ʷʩʝʥ. ɼʘʥʫ ʧʨʦʙʫ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ 

ʚ ʮʠʬʨʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ : 1 ʙʘʣ ï ʩʣʘʙʦ ʧʦʟʠʪʠʚʥʘ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʝʟʥʘʯʥʠʭ 

ʟʦʥ ʛʽʧʝʨʝʤʽʾ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ; 2 ʙʘʣʠ ï ʧʦʟʠʪʠʚʥʘ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʚʦʛʥʠʱʝʚʦʛʦ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ 

ˉ 

ʛʨʫʧʠ 

ʂʽʣʴʢʽʩʪʴ 

ʦʙʩʪʝʞʝʥʠʭ 

ɿʘʭʚʦʨʶʚʘʥʥʷ 

ɿʘʭʚʦʨʶʚ

ʘʥʥʷ 

ʐʂʊ 

ɿʘʭʚʦʨʶʚʘʥʥʷ 

ʦʨʛʘʥʽʚ 

ʜʠʭʘʥʥʷ 

ɿʘʭʚʦʨʶʚʘ

ʥʥʷ 

ʉʉʉ 

ɸʣʝʨʛʽʯʥʽ 

ʨʝʘʢʮʽʾ 

1 10 2  2  

2 25 5 2 3 5 

3 25 4 3 4 4 
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ʨʦʟʤʽʨʦʤ ʜʦ 1ʩʤ2; 3 ʙʘʣʠ ï ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʜʠʬʫʟʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ.   

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ 

ʧʽʩʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʯʠʥʦʤ ʐʠʣʣʝʨʘ-ʇʠʩʘʨʻʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʤʽʣʽʤʝʪʨʦʚʠʡ ʢʦʧʽʶʚʘʣʴʥʠʡ ʧʘʧʽʨ [1, 2]. 

  

2.1.4 ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʜʦ ʘʢʨʠʣʦʚʠʭ 

ʧʣʘʩʪʤʘʩ 

 

 ɸʣʝʨʛʦʧʨʦʙʫ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʚ 

ʜʽʣʷʥʮʽ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʥʠʞʥʴʦʾ ʛʫʙʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʪʥʦʾ ʢʫʣʴʢʠ 

ʨʦʟʤʽʨʦʤ (5ʭ5) ʤʤ. ʟʤʦʯʝʥʦʾ ʚ ʤʦʥʦʤʝʨʽ (ʟʤʦʯʝʥʦʾ ʚ ʝʬʽʨʽ ʤʝʪʘʢʨʠʣʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʨʦʟʚʝʜʝʥʦʾ ʚ 4 ʨʘʟʠ). ʇʨʦʪʷʛʦʤ  (3-5) ʩʝʢʫʥʜ  ʚʪʠʨʘʣʠ ʤʦʥʦʤʝʨ ʚ 

ʜʽʣʷʥʢʫ ʩʣʠʟʦʚʦʾ ʨʦʟʤʽʨʦʤ (1ʭ1)  ʩʤ. 

 ʆʮʽʥʢʘ ʜʚʦʭ ʝʪʘʧʥʘ: ʯʝʨʝʟ 10 ʽ 30 ʭʚʠʣʠʥ. ʇʨʠ ʧʦʟʠʪʠʚʥʽʡ ʨʝʘʢʮʽʾ ï 

ʛʽʧʝʨʝʤʽʷ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʟʘ ʤʝʞʽ ʦʙʨʦʙʣʝʥʦʾ ʜʽʣʷʥʢʠ. ʗʢʱʦ ʧʨʠ 2-ʡ 

ʦʮʥ̔ʮʽ ʯʝʨʝʟ 30 ʭʚʠʣʠʥ ʟʘʬʽʢʩʦʚʘʥʦ ʱʝ ʙʽʣʴʰʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʟʘʧʘʣʝʥʥʷ, ʪʦ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʝʥʩʠʙʽʣʽʟʘʮʽʶ ʦʨʛʘʥʽʟʤʫ. 

 ʅʝʛʘʪʠʚʥʘ ʨʝʘʢʮʽʷ, ʷʢʱʦ ʯʝʨʝʟ 10 ʽ 30 ʭʚʠʣʠʥ ʥʘ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ 

ʥʝʤʘ ʧʨʦʷʚʽʚ ʟʘʧʘʣʝʥʥʷ (0 ʙʘʣʽʚ). 

  ʉʣʘʙʢʦʧʦʟʠʪʠʚʥʘ, ʷʢʱʦ ʯʝʨʝʟ 10 ʭʚʠʣʠʥ ʟôʷʚʣʷʻʪʴʩʷ ʛʽʧʝʨʝʤʽʷ ʪʽʣʴʢʠ ʚ 

ʟʦʥʽ ʘʧʣʽʢʘʮʽʾ ʤʦʥʦʤʝʨʘ ʽ ʜʘʣʽ ʥʝ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ (1 ʙʘʣ). 

  ʇʦʟʠʪʠʚʥʫ ʨʝʘʢʮʽʶ ʦʮʽʥʶʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 2 ʙʘʣʠ ï ʷʢʱʦ ʯʝʨʝʟ 

10 ʭʚʠʣʠʥ ʟôʷʚʣʷʻʪʴʩʷ ʛʽʧʝʨʝʤʽʷ ʟʘ ʤʝʞʘʤʠ ʟʦʥʠ ʘʧʣʽʢʘʮʽʾ ʤʦʥʦʤʝʨʫ ʜʦ 1 

ʩʤ. ʽ ʜʘʣʽ ʥʝ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ: 3 ʙʘʣʠ ï ʷʢʱʦ ʯʝʨʝʟ 10 ʭʚʠʣʠʥ ʟôʷʚʣʷʻʪʴʩʷ 

ʛʽʧʝʨʝʤʽʷ ʟʘ ʤʝʞʘʤʠ ʟʦʥʠ ʘʧʣʽʢʘʮʽʾ ʤʦʥʦʤʝʨʘ ʚ ʤʝʞʘʭ 1 ʩʤ ʽ ʜʘʣʽ ʧʨʠ 

ʦʮʽʥʮʽ ʯʝʨʝʟ 30 ʭʚʠʣʠʥ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʜʦ 2 ʩʤ: 4 ʙʘʣʠ ʷʢʱʦ ʯʝʨʝʟ 10 

ʭʚʠʣʠʥ ʟôʷʚʣʷʻʪʴʩʷ ʛʽʧʝʨʝʤʽʷ ʟʘ ʤʝʞʘʤʠ ʟʦʥʠ ʘʧʣʽʢʘʮʽʾ ʤʦʥʦʤʝʨʘ ʜʦ 1 ʩʤ. ʽ 

ʜʘʣʽ ʧʨʠ ʦʮʽʥʮʽ ʯʝʨʝʟ 30 ʭʚʠʣʠʥ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʙʽʣʴʰʝ 2 ʩʤ. ʚ ʜʽʘʤʝʪʨʽ 

[3]. 
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2.1.5  ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʮʠʪʦʢʽʥʦʚʦʛʦ ʧʨʦʬʽʣʶ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʫ 

ʦʩʽʙ, ʱʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟ ʨʽʟʥʠʭ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ   

 

ʉʪʘʥ  ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʚʠʚʯʘʣʠ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʣʦʢʘʣʴʥʠʭ ʟʤʽʥ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʪʦʧʝʜʠʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʟʘ ʚʤʽʩʪʦʤ ʮʠʪʦʢʽʥʽʚ ɯʃ-1ɓ, ɯʃï10 ʪʘ ʌʅʆïŬ (ʧʛ/ʤʣ). ɹʽʦʣʦʛʽʯʥʠʤ 

ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʨʦʪʦʚʘ ʨʽʜʠʥʘ, ʦʪʨʠʤʘʥʘ ʚʨʘʥʮʽ, 

ʥʘʪʱʝʩʝʨʮʝ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʮʠʪʦʢʽʥʽʚ IL -1ɓ ʽ ʌʅʇŬ ʪʘ IL-10 (pg/ml) ʚʠʟʥʘʯʘʣʠ ʫ ʨʦʪʦʚʽʡ 

ʨʽʜʠʥʽ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʣʽʢʫʚʘʥʥʷ, ʥʘ 7 ʜʝʥʴ, 1 ʤʽʩʷʮʴ ʽ ʯʝʨʝʟ ʜʚʘ ʪʠʞʥʽ ʧʽʩʣʷ 

ʧʦʢʨʠʪʪʷ ʧʨʦʪʝʟʽʚ ʬʫʣʝʨʝʥʦʤ ʉ60, ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪ-ʩʠʩʪʝʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʽʥʩʪʨʫʢʮʽʡ ʚʠʨʦʙʥʠʢʘ, ̔ ʤʫʥʦʬʝʨʤʝʥʪʥʠʤ ʤʝʪʦʜʦʤ.  

ʄʝʪʦʜ ʦʩʥʦʚʘʥʠʡ ʥʘ ʪʚʝʨʜʦʬʘʟʥʦʤʫ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʤʫ ʘʥʘʣʽʟʽ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʜʦ ɯʃ-1ɓ,  ɯʃï10 ʪʘ ʌʅʇïŬ. ʋ ʣʫʥʢʘʭ 

ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ, ʧʽʜ ʯʘʩ ʧʝʨʰʦʾ ʽʥʢʫʙʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʚôʷʟʫʚʘʥʥʷ ɯʃ-1ɓ,  ɯʃï10 ʪʘ ʌʅʇïŬ ʽʟ ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ, ʱʦ 

ʽʤʤʦʙʽʣʽʟʦʚʘʥʽ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʣʫʥʦʢ ʧʣʘʥʰʝʪʫ. ʋʩʽ ʥʝʟʚôʷʟʘʥʽ 

ʤʘʪʝʨʽʘʣʠ ʚʠʤʠʚʘʶʪʴʩʷ. ɿʚôʷʟʘʥ ̔ɯʃ-1ɓ,  ɯʃï10 ʪʘ ʌʅʇïŬ ʚʟʘʻʤʦʜʽʶʪʴ ʧʽʜ ʯʘʩ 

ʜʨʫʛʦʾ ʽʥʢʫʙʘʮʽʾ ʟ ʢʦʥôʶʛʘʪʦʤ ˉ1 (ʙʽʦʪʠʥʽʣʴʦʚʘʥʽ ʘʥʪʠʪʽʣʘ ʜʦ ɯʃ-1ɓ,  ɯʃï10 ʪʘ 

ʌʅʇïŬ ʣʶʜʠʥʠ). ʅʝʟʚôʷʟʘʥʠʡ ʢʦʥôʶʛʘʪ ˉ1 ʚʠʜʘʣʷʻʪʴʩʷ ʧʨʦʤʠʚʘʥʥʷʤ. ʅʘ 

ʪʨʝʪʽʡ ʩʪʘʜʽʾ ʟʚôʷʟʘʥʠʡ ʢʦʥôʶʛʘʪ ˉ1 ʚʟʘʻʤʦʜʽʻ ʧʨʠ ʽʥʢʫʙʘʮʽʾ ʟ ʢʦʥôʶʛʘʪʦʤ ˉ2 

(ʩʪʨʝʧʪʘʚʠʜʠʥ-ʧʝʨʦʢʩʠʜʘʟʘ ʭʨʦʥʫ). ʅʝʟʚôʷʟʘʥʠʡ ʢʦʥôʶʛʘʪ ˉ2 ʚʠʜʘʣʷʻʪʴʩʷ 

ʧʨʦʤʠʚʘʥʥʷʤ. ʇʽʜ ʯʘʩ ʽʥʢʫʙʘʮʽʾ ʟ ʨʦʟʯʠʥʦʤ ʩʫʙʩʪʨʘʪʫ ʪʝʪʨʘʤʝʪʠʣʙʝʥʟʠʜʠʥʘ 

(ʊʄɹ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʚ ʣʫʥʢʘʭ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʬʘʨʙʫʚʘʥʥʷ 

ʧʨʦʧʦʨʮʽʡʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ɯʃ-1ɓ,  ɯʃï10 ʪʘ ʌʅʇïŬ ʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ, ʷʢʫ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʢʘʣʽʙʨʫʚʘʣʴʥʠʤ ʛʨʘʬʽʢʦʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʽʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʥʘ ʙʽʦʭʽʤʽʯʥʦʤʫ 

ʘʥʘʣʽʟʘʪʦʨʽ çSTAT FAX 33è [4, 5]. 
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2.1.6 ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʾ  

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʘʜʘʧʪʘʮʽʾ ʧʘʮʽʻʥʪʽʚ ʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʧʦʨʽʚʥʷʥʥʷ ʡʦʛʦ ʟ ʢʣʘʩʠʯʥʠʤ ʚʘʨʽʘʥʪʦʤ ʣʽʢʫʚʘʥʥʷ ʚʪʦʨʠʥʥʦʾ 

ʘʜʝʥʪʽʾ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʨʝʻʩʪʨʘʮʽʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʾ ʚ 

ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʨʝʘʙʽʣʽʪʘʮʽʾ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ 

ʤô̫ʟʽʚ ʤʠ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʶʚʘʣʠ ʷʢʽʩʪʴ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʘʜʘʧʪʘʮʽ ʁʧʘʮʽʻʥʪʽʚ ʜʦ 

ʧʨʦʪʝʟʘ, ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʞʫʚʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ [6]. 

ʇʽʜ ʥʘʰʠʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʟʥʘʭʦʜʠʣʦʩʷ 29 ʦʩʽʙ ʯʦʣʦʚʽʢʠ ʽ ʞʽʥʢʠ ʫ ʚʽʮʽ 

ʚʽʜ 40 ʜʦ 75 ʨʦʢʽʚ ʟ ʜʽʘʛʥʦʟʦʤ ʯʘʩʪʢʦʚʘ ʽ ʧʦʚʥʘ ʚʪʦʨʠʥʥʘ ʘʜʝʥʪʽʷ, ʱʦ 

ʟʚʝʨʥʫʣʠʩʷ ʚ ʢʣʽʥʽʢʫ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʟʫʙʥʠʭ ʨʷʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʘʩʪʢʦʚʠʭ ʪʘ ʧʦʚʥʠʭ 

ʧʣʘʩʪʠʥʢʦʚʠʭ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ. ʇʘʮʽʻʥʪʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ 3 ʛʨʫʧʠ. ʇʝʨʰʘ 

ʛʨʫʧʘ ʧʘʮʽʻʥʪʠ ʟ ʙʝʟʧʝʨʝʨʚʥʠʤʠ ʟʫʙʥʠʤʠ ʨʷʜʘʤʠ ʙʝʟ ʧʨʦʪʝʟʽʚ (9 ʦʩʽʙ). ɼʨʫʛʘ 

ʛʨʫʧʘ ʧʘʮʽʻʥʪʠ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʯʘʩʪʢʦʚʠʤʠ ʪʘ ʧʦʚʥʠʤʠ ʟʥʽʤʥʠʤʠ 

ʧʨʦʪʝʟʘʤʠ ʟ ʘʢʨʠʣʦʚʠʤ ʙʘʟʠʩʦʤ ʧʨʦʪʷʛʦʤ 1-3ʤʽʩʷʮʽʚ ʫ ʷʢʠʭ ʜʽʘʛʥʦʩʪʫʚʘʣʠ 

ʧʨʦʪʝʟʥʠʡ ʩʪʦʤʘʪʠʪ (10 ʦʩʽʙ). ɼʦ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʫʚʽʡʰʣʠ ʧʘʮʽʻʥʪʠ, ʱʦ 

ʟʘʧʨʦʪʝʟʦʚʘʥʽ ʯʘʩʪʢʦʚʠʤʠ ʽ ʧʦʚʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟ 

ʷʚʠʱʘʤʠ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ, ʷʢʠʤ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʽʟʦʣʷʮʽʷ ʙʘʟʠʩʘ ʧʨʦʪʝʟʘ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʥʘʥʦʧʦʢʨʠʪʪʷ ʬʫʣʝʨʝʥʦʤ ʉ60  (10 ʦʩʽʙ).  

ʆʙôʻʢʪʠʚʥʠʡ ʢʨʠʪʝʨʽʡ ʷʢʦʩʪʽ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʘʜʘʧʪʘʮʽʾ ʧʘʮʽʻʥʪʽʚ ʜʦ 

ʧʨʦʪʝʟʘ, ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʾ ʞʫʚʘʥʥʷ ʤʠ ʦʮʽʥʶʚʘʣʠ 

ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ. 

ʆʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʘʣʠ ʦʙôʻʢʪʠʚʥʠʡ ʢʨʠʪʝʨʽʡ ʷʢʦʩʪʽ ʧʨʦʪʝʟʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ. ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ ʧʨʦʪʦʢʦʣ 

ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʥʘ ʢʘʬʝʜʨʽ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʟ 

ʽʤʧʣʘʥʪʦʣʦʛʽʻʶ ʋʢʨʘʾʥʩʴʢʦʾ ʤʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ [7, 8]. 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʚʝʨʭʥʝʚʦʾ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ 
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ʪʘ ʪʝʨʤʽʥʫ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ 1 ʜʦʙʘ,  15 ʜʽʙ, 30 ʜʽʙ ʽ 3 

ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʽʚ. 

 ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʭʘʨʘʢʪʝʨ ʟʘʧʠʩʫ ʝʣʝʢʪʨʦʤʽʦʛʨʘʤ ʪʘ ʜʘʥʽ ʦʪʨʠʤʘʥʽ 

ʧʨʠ ʢʽʣʴʢʽʩʥʽʡ ʦʙʨʦʙʮʽ ʝʣʝʢʪʨʦʤʽʦʛʨʘʤ ʜʘʶʪʴ ʦʙôʻʢʪʠʚʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʤʝʭʘʥʽʟʤʠ ʥʝʨʚʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ʘʢʪʫ ʞʫʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʥʫ ʘʜʘʧʪʘʮʽʾ 

ʜʦ ʧʨʦʪʝʟʽʚ ʦʩʦʙʣʠʚʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʷʚʠʱʘʤʠ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʽ ʧʽʩʣʷ 

ʡʦʛʦ ʣʽʢʚʽʜʘʮʽʾ. 

ɼʣʷ ʨʝʻʩʪʨʫʚʘʥʥʷ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʢʦʤʧôʶʪʝʨʥʠʡ ʢʦʤʧʣʝʢʩ çʅʝʡʨʦ - ʄɺʇè, ʷʢʠʡ ʚʠʛʦʪʦʚʣʝʥʠʡ ʬʽʨʤʦʶ çʅʝʡʨʦ 

- ʉʦʬʪè. ɺʩʽ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʽ ʟʘʧʠʩʠ ʦʪʨʠʤʘʥʽ ʟ ʜʚʦʭ ʩʠʤʝʪʨʠʯʥʠʭ ʜʽʣʷʥʦʢ 

ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʩʪʦʨʽʥ. ʉʪʦʨʦʥʠ ʧʦʜʽʣʷʣʠ ʥʘ ʨʦʙʦʯʫ ʜʣʷ 

ʞʫʚʘʥʥʷ ʽ ʙʘʣʘʥʩʫʶʯʫ 

ɺ ʷʢʦʩʪʽ ʭʘʨʯʦʚʦʛʦ ʧʦʜʨʘʟʥʠʢʘ ʦʜʥʘʢʦʚʦ ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʢʫʙʠʢ ʞʠʪʥʴʦʛʦ ʭʣʽʙʘ ʚʯʦʨʘʰʥʴʦʾ ʚʠʧʽʯʢʠ ʟ ʨʝʙʨʦʤ 1 ʩʤ 

(ʦʙôʻʤʦʤ 1 ʩʤ3). ɺʽʜʚʝʜʝʥʥʷ ʽʤʧʫʣʴʩʽʚ ʽʟ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ ʚʠʢʦʥʫʚʘʣʦʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ  ʙʽʧʦʣʷʨʥʠʭ ʝʣʝʢʪʨʦʜʽʚ ʟ ʧʦʩʪʽʡʥʦʶ ʤʽʞʝʣʝʢʪʨʦʜʥʦʶ ʚʽʜʩʪʘʥʥʶ, 

ʷʢʘ ʜʦʨʽʚʥʶʚʘʣʘ 15 ʤʤ, ʱʦ ʜʘʚʘʣʦ ʤʦʞʣʠʚʠʤ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʥʘʜ 

ʤʦʪʦʨʥʦʶ ʪʦʯʢʦʶ ʤôʷʟʘ. ʂʦʥʪʘʢʪʥʫ ʧʦʚʝʨʭʥʶ ʝʣʝʢʪʨʦʜʽʚ ʟʤʘʱʫʚʘʣʠ 

"Electrode gel". ʐʢʽʨʫ ʚ ʤʽʩʮʽ ʢʦʥʪʘʢʪʫ ʦʙʨʦʙʣʷʣʠ ʝʪʠʣʦʚʠʤ 700 ʩʧʠʨʪʦʤ ʪʘ 

ʝʬʽʨʦʤ. ʌʽʢʩʘʮʽʷ ʝʣʝʢʪʨʦʜʽʚ ʥʘ ʰʢʽʨʫ ʚʽʜʙʫʚʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ  ʧʣʘʩʪʠʨʷ.  

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʝʻʩʪʨʘʮʽʾ ʙʽʦʧʦʪʝʥʮʽʘʣʽʚ ʙʫʜʫʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʧʽʩʣʷ ʛʨʘʬʽʯʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʢʘʣʽʙʨʦʚʦʯʥʦʛʦ ʩʠʛʥʘʣʫ ʧʨʦʚʦʜʠʣʠ 

ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʶ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʦʛʦ ʤô̫ ʟʫ ʫ ʩʪʘʥʽ ʚʽʜʥʦʩʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʩʧʦʢʦʶ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʪʘ ʚ ʧʝʨʽʦʜ ʧôʷʪʠʩʝʢʫʥʜʥʦʛʦ ʚʦʣʴʦʚʦʛʦ ʩʪʠʩʥʝʥʥʷ 

ʱʝʣʝʧ ʚ ʧʦʣʦʞʝʥʥʽ ʮʝʥʪʨʘʣʴʥʦʾ ʦʢʣʶʟʽʾ. ʇʦʪʽʤ ʟʥʦʚʫ ʧʨʦʚʦʜʠʣʠ ʨʝʻʩʪʨʘʮʽʶ 

ʙʽʦʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʦʛʦ ʤô̫ ʟʫ ʫ ʩʪʘʥʽ ʚʽʜʥʦʩʥʦʛʦ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʧʦʢʦʶ ʪʘ ʧʽʜ ʯʘʩ ʜʦʚʽʣʴʥʦʛʦ ʞʫʚʘʥʥʷ ʜʦ ʨʝʬʣʝʢʪʦʨʥʦʛʦ 

ʢʦʚʪʘʥʥʷ. ʎʠʬʨʦʚʠʡ ʤʘʪʝʨʽʘʣ ʫ ʢʦʞʥʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʦʙʨʦʙʣʝʥʠʡ 

ʩʪʘʪʠʩʪʠʯʥʦ, ʱʦ ʧʝʨʝʜʙʘʯʝʥʦ ʢʦʤʧôʶʪʝʨʥʦʶ ʧʨʦʛʨʘʤʦʶ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ 
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ʷʢʽʩʥʦʤʫ ʘʥʘʣʽʟʫ ʪʘ ʢʽʣʴʢʽʩʥʽʡ ʦʙʨʦʙʮʽ ʧʽʜʣʷʛʘʣʠ ʝʣʝʢʪʨʦʤʽʦʛʨʘʤʠ, ʦʪʨʠʤʘʥʽ 

ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʦʩʥʦʚʥʠʭ ʢʣʽʥʽʯʥʠʭ ʛʨʫʧʘʭ. 

 

2.2. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

 

2.2.1 ɺʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʙʘʟʠʩʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʢʦʥʩʪʨʫʢʮʽʶ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ  

 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʘ ʧʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ 

ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʽ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ 

ʉ60. ʎʷ ʧʣʘʩʪʤʘʩʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʯʘʩʪʢʦʚʠʭ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ. 

 

 2.2.1.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧ ʟʨʘʟʢʽʚ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ 

 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʯʥʠʭ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʫ ʧʣʘʩʪʤʘʩʫ çʌʪʦʨʘʢʩè ʽ ʧʣʘʩʪʤʘʩʫ 

çʌʪʦʨʘʢʩè ʟ  ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60. 

ɼʦʩʣʽʜʞʝʥʥʷ ʜʝʷʢʠʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʚʦʜʠʣʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʠʭ ʚʠʤʦʛ, ʱʦʜʦ ʚʠʧʨʦʙʫʚʘʥʴ ʜʦ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ 

ʨʝʪʝʣʴʥʦ ʚʽʜʽʙʨʘʥʠʭ ʟʨʘʟʢʘʭ ʙʝʟ ʪʨʽʱʠʥ, ʧʦʨ ʪʘ ʽʥʰʠʭ ʜʝʬʝʢʪʽʚ. 

ɿʨʘʟʢʠ ʟ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʧʣʘʩʪʤʘʩ çʌʪʦʨʘʢʩè, ʽ çʌʪʦʨʘʢʩè ʟ 

ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60, ʦʜʝʨʞʫʚʘʣʠ ʟʘʩʪʦʩʦʚʫʶʯʠ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʤʝʪʦʜʠ: 

1. ʇʦʣʽʤʝʨʠʟʘʮʽʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʢʦʤʧʨʝʩʽʡʥʠʤ 

ʤʝʪʦʜʦʤ ʬʦʨʤʫʚʘʥʥʷ ʧʣʘʩʪʤʘʩʦʚʦʛʦ ʪʽʩʪʘ ʚ ʢʶʚʝʪʫ. 

2. ʇʦʢʨʠʪʪʷ ʧʦʣʽʤʝʨʠʟʦʚʘʥʦʾ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʤʦʣʝʢʫʣʘʤʠ 

ʬʫʣʝʨʝʥʫ ʉ60, ʩʧʦʩʦʙʦʤ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʨʦʟʧʠʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. 
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ɺʠʤʽʨʶʚʘʥʥʷ ʪʦʚʱʠʥʠ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʤʝʪʨʘ ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 0,001 ʤʤ. 

 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʟʨʘʟʢʠ ʱʦ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʨʦʟʜʽʣʠʣʠ ʥʘ ʜʚʽ ʛʨʫʧʠ ʧʦ 50 ʟʨʘʟʢʽʚ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ: 

ɯ ʛʨʫʧʘ ï ʟʨʘʟʢʠ ʟ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ ʥʘ ʦʩʥʦʚʽ 

ʧʦʣʽʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʽʚ - çʌʪʦʨʘʢʩè  

ɯɯ ʛʨʫʧʘ ï ʟʨʘʟʢʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʟ 

ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60.  

 

ʈʠʩ.2.1. ɿʨʘʟʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʽ ʜʝʬʦʨʤʘʮʽʾ ʥʘ 

ʨʦʟʪʷʛʥʝʥʥʷ 
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ʈʠʩ.2.2. ɿʨʘʟʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʥʘ ʩʪʠʩʢ 

 

 

 

ʈʠʩ.2.3. ɿʨʘʟʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʥʘ ʟʛʠʥ 
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2.2.1.2 ɺʠʟʥʘʯʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʙʘʟʠʩʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ 

 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ (ʫ ʤʇʘ) ʟʨʘʟʢʠ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʚʠʚʯʘʶʪʴʩʷ ʜʦʜʘʪʢʦʚʦ ʰʣʽʬʫʚʘʣʠ ʪʘ ʧʦʣʽʨʫʚʘʣʠ ʜʦ ʜʟʝʨʢʘʣʴʥʦʛʦ ʙʣʠʩʢʫ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ 

ɺʽʢʝʨʩʘ ʤʽʢʨʦʪʚʝʨʜʦʤʝʪʨʦʤ ʇʄʊ-3, ʷʢʘ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʚʽʜʙʠʪʢʘ 

ʘʣʤʘʟʥʦʾ ʧʽʨʘʤʽʜʢʠ  (ʽʥʜʝʥʪʦʨʘ) ʧʨʠ ʨʽʟʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. 

ɿʨʘʟʦʢ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʥʘ ʧʨʝʜʤʝʪʥʦʤʫ ʩʪʦʣʠʢʫ ʤʽʢʨʦʩʢʦʧʘ, ʧʦʚʦʨʦʪʦʤ 

ʷʢʦʛʦ ʧʽʜʚʦʜʠʣʠ ʟʨʘʟʦʢ ʧʽʜ ʘʣʤʘʟʥʫ ʧʽʨʘʤʽʜʢʫ, ʦʧʫʩʢʘʶʯʠ ʾʾ ʥʘ ʟʨʘʟʦʢ, ʷʢʠʡ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʽʜʩʪʘʥʴ ʤʽʞ ʮʝʥʪʨʦʤ ʚʽʜʙʠʪʢʘ ʽ ʢʨʘʻʤ 

ʟʨʘʟʢʘ ʙʫʣʘ ʥʝ ʤʝʥʰʝ (2-2,5) ʤʤ. ʏʘʩ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʘʥʦʚʠʚ 10 ʩʝʢʫʥʜ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʴʦʭ ʪʦʯʢʘʭ ʢʦʞʥʦʛʦ ʽʟ ʟʨʘʟʢʽʚ. 

ʇʽʩʣʷ ʟʚʽʣʴʥʝʥʥʷ ʟʨʘʟʢʘ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʝʜʤʝʪʥʠʡ ʩʪʦʣʠʢ ʧʽʜʚʦʜʠʣʠ ʜʦ 

ʦʢʫʣʷʨʘ ʤʽʢʨʦʩʢʦʧʘ. ɺʽʜʙʠʪʦʢ ʚʠʤʽʨʶʚʘʣʠ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,3 ʤʢʤ. 

ɺʝʣʠʯʠʥʫ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʟʘ ɺʽʢʝʨʩʦʤ (Hv,ʤʇʘ) ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

     

ɼʝ P ï ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛ; 

2ʘ ï ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʜʦʚʞʠʥʠ ʜʽʘʛʦʥʘʣʝʡ, ʤʢʤ.  

ʅʘ ʢʦʞʥʦʤʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʦʪʨʠʤʫʚʘʣʠ ʧʦ 3 ʚʽʜʙʠʪʢʠ ʽ 

ʟʥʘʭʦʜʠʣʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ [9]. 

 

 2.2.1.3 ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ 

 

 ɼʝʬʦʨʤʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʽʭ ʛʨʫʧ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʚʠʚʯʘʣʠ ʧʨʠ 

ʜʝʬʦʨʤʫʚʘʥʥʽ ʾʭ ʥʘ ʩʪʠʩʢ ʽ ʨʦʟʪʷʛʥʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʥʘ ʩʪʠʩʢ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʝʬʦʨʤʘʮʽʡʥʽʡ 
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ʤʘʰʠʥʽ ʄʈʂ-1.  ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʥʘ ʩʪʠʩʢ ʟʨʘʟʢʠ ʤʘʪʝʨʽʘʣʽʚ 

ʩʪʘʥʦʚʠʣʠ ʩʦʙʦʶ ʮʠʣʽʥʜʨʠ ʨʦʟʤʽʨʘʤʠ (4ʭ4ʭ10)  ʤʤ. ʐʚʠʜʢʽʩʪʴ ʜʝʬʦʨʤʘʮʽʾ 

ʩʢʣʘʜʘʣʘ 0,1 ʤʤ/ʭʚʠʣʠʥʫ. 

 ɺʝʣʠʯʠʥʫ ʤʝʞʽ ʧʨʫʞʥʦʩʪʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ 

       

ɼʝ Po - ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʰʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

            ʣ̔ ʥʽʡʥʦʩʪʽ ʥʘ ʜʝʬʦʨʤʘʮʽʡʥʽʡ ʢʨʠʚʽʡ (ʅ); 

    So- ʧʦʯʘʪʢʦʚʘ ʧʣʦʱʠʥʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʟʨʘʟʢʘ (ʤ2). 

ɼʝʬʦʨʤʘʮʽʷ ʨʦʟʪʷʛʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʘʩʷ  ʫ ʨʦʟʨʠʚʥʽʡ ʫʩʪʘʥʦʚʮʽ ʄʈʂ-1 ʟʽ 

ʰʚʠʜʢʽʩʪʶ ʜʝʬʦʨʤʘʮʽʾ 0,2 ʤʤ/ʭʚ. ʥʘ ʟʨʘʟʢʘʭ ʛʘʥʪʝʣʝʧʦʜʽʙʥʦʾ ʬʦʨʤʠ ʟ 

ʨʦʟʤʽʨʘʤʠ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ (14ʭ10ʭ3)  ʤʤ. ɿʨʘʟʢʠ ʟʘʢʨʽʧʣʷʣʠ ʚ ʟʘʪʠʩʢʘʯ 

ʚʠʧʨʦʙʦʚʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʪʘʢʠʤ ʯʠʥʦʤ ʱʦʙ ʙʽʣʴʰʘ ʚʽʩʴ ʟʨʘʟʢʘ ʟʙʽʛʘʣʘʩʷ ʟ 

ʚʽʩʩʶ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘʪʷʛʫʚʘʥʥʷ ʟʘʪʠʩʢʘʯʽʚ ʚʠʢʣʶʯʘʣʦ ʢʦʚʟʘʥʥʷ ʟʨʘʟʢʘ ʧʽʜ 

ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ɿʘ ʦʜʝʨʞʘʥʠʤʠ ʜʝʬʦʨʤʘʮʽʡʥʠʤʠ ʢʨʠʚʠʤʠ ʚʠʟʥʘʯʠʣʠ ʫʤʦʚʥʫ ʤʝʞʫ 

ʪʝʢʫʯʦʩʪʽ ʤʝʞʫ ʤʽʮʥʦʩʪʽ ʽ ʤʘʢʩʠʤʘʣʴʥʫ ʜʝʬʦʨʤʘʮʽʶ ʜʦ ʨʫʡʥʫʚʘʥʥʷ 

. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʞʽ ʤʽʮʥʦʩʪʽ ʫ ʬʦʨʤʫʣʫ ʟʘʤʽʩʪʴ ʈʦ ʧʽʜʩʪʘʚʣʷʣʠ ʈmax ï 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʟʨʘʟʦʢ ʨʫʡʥʫʻʪʴʩʷ [10]. 

 

2.2.1.4 ɺʠʚʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʥʘ ʟʛʠʥ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ  

 

ɼʦʩʣʽʜʞʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʛʠʥ ʧʨʦʚʦʜʠʣʠʩʷ 

ʪʘʢʦʞ ʚ ʫʩʪʘʥʦʚʮʽ ʄʈʂ-1 ʟ ʧʨʠʩʪʘʚʢʦʶ ʜʣʷ ʯʦʪʠʨʠ ʪʦʯʢʦʚʦʛʦ ʚʠʛʠʥʫ. ɿ ʮʽʻʶ 

ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʟʨʘʟʢʠ ʤʘʪʝʨʽʘʣʽʚ (35ʭ5ʭ3)  ʤʤ ʽʟ ʨʽʟʥʠʭ ʛʨʫʧ [10]. 
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2.2.2 ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽ ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ 

 

ʇʝʨʝʜ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʟʨʘʟʢʠ ʢʦʥʜʠʮʽʦʥʫʚʘʣʠ ʥʝ ʤʝʥʰʝ ʥʽʞ 16 ʛʦʜʠʥ 

(ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (23Ñ2)Áʉ ʪʘ ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ 50+5%). ɼʦʚʞʠʥʫ, ʰʠʨʠʥʫ ʽ 

ʪʦʚʱʠʥʫ ʟʨʘʟʢʽʚ ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʤʝʪʨʘ ʄʂ 0-25 ʟ ʧʦʭʠʙʢʦʶ 

Ñ0,01 ʤʤ ʥʝ ʤʝʥʰʝ ʥʽʞ ʫ ʪʨʴʦʭ ʤʽʩʮʷʭ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽ ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ ʟʨʘʟʢʠ ʟʘʥʫʨʶʚʘʣʠ 

ʚ ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ ʥʘ 30 ʜʽʙ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ (37Ñ1)Áʉ ʚ ʩʫʭʦʧʦʚʽʪʨʷʥʦʤʫ 

ʪʝʨʤʦʩʪʘʪʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʨʘʟʢʠ ʥʝ ʜʦʪʦʨʢʘʣʠʩʴ ʜʦ ʩʪʽʥʦʢ ʩʢʣʷʥʦʾ ʯʘʰʢʠ 

ʇʝʪʨʽ, ʦʜʠʥ ʦʜʥʦʛʦ ʪʘ ʧʦʚʝʨʭʥʽ ʚʦʜʠ. ʇʦʯʘʪʢʦʚʫ ʤʘʩʫ m0 ʟʨʘʟʢʽʚ ʚʠʟʥʘʯʘʣʠ 

ʰʣʷʭʦʤ ʟʚʘʞʫʚʘʥʥʷ ʥʘ ʪʝʨʝʟʘʭ ʢʣʘʩʫ ɯɯ ʟ ʧʦʭʠʙʢʦʶ ʥʝ ʙʽʣʴʰʝ 0,2 ʤʛ.  ʇʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʮʴʦʛʦ ʯʘʩʫ ʟʨʘʟʢʠ ʚʠʡʤʘʣʠ ʪʘ ʦʙʝʨʝʞʥʦ ʚʠʪʠʨʘʣʠ ʥʘʩʫʭʦ 

ʬʽʣʴʪʨʫʚʘʣʴʥʠʤ ʧʘʧʝʨʦʤ. ʏʝʨʝʟ 1 ʭʚ ʧʽʩʣʷ ʚʠʣʫʯʝʥʥʷ ʟʨʘʟʢʽʚ ʟ ʚʦʜʠ ʾʭ 

ʟʚʘʞʫʚʘʣʠ ʟ ʪʽʻʶ ʞ ʪʦʯʥʽʩʪʶ, ʱʦ ʡ ʥʘ ʧʦʯʘʪʢʫ, ʚʠʟʥʘʯʘʶʯʠ ʤʘʩʫ m1. ʇʽʩʣʷ 

ʟʚʘʞʫʚʘʥʥʷ ʟʥʦʚʫ ʢʦʥʜʠʮʽʦʥʫʚʘʣʠ ʟʨʘʟʢʠ ʜʦ ʧʦʩʪʽʡʥʦʾ ʤʘʩʠ ʚ ʝʢʩʠʢʘʪʦʨʽ, ʷʢ 

ʦʧʠʩʘʥʦ ʚʠʱʝ. ɿʘʧʠʩʫʚʘʣʠ ʧʦʩʪʽʡʥʫ ʤʘʩʫ ʷʢ m2. ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ (Wʚ, ʚ 

ʤʢʛ/ʤʤ3) ʦʙʯʠʩʣʶʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: ὡ̃   , ʜʝ m0 ï ʧʦʯʘʪʢʦʚʘ ʤʘʩʘ 

ʟʨʘʟʢʘ, m1 ï ʤʘʩʘ ʟʨʘʟʢʘ ʧʽʩʣʷ ʚʠʪʨʠʤʢʠ ʚ ʚʦʜʽ ʧʨʦʪʷʛʦʤ 30 ʜʽʙ, V ï ʦʙôʻʤ 

ʟʨʘʟʢʘ. ɺʦʜʦʨʦʟʯʠʥʥʽʩʪʴ (Wʚʨ, ʚ ʤʢʛ/ʤʤ
3) ʦʙʯʠʩʣʶʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: ὡ̃ ̑

  , ʜʝ m0 ï ʧʦʯʘʪʢʦʚʘ ʤʘʩʘ ʟʨʘʟʢʘ, m2 ï ʤʘʩʘ ʟʨʘʟʢʘ ʧʽʩʣʷ ʚʠʪʨʠʤʢʠ ʚ ʚʦʜʽ 

ʧʨʦʪʷʛʦʤ 30 ʜʽʙ ʽ ʚʠʩʫʰʫʚʘʥʥʷ, V ï ʦʙôʻʤ ʟʨʘʟʢʘ. 

 

2.2.3 ɺʠʚʯʝʥʥʷ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ ʦʨʛʘʥʽʟʤ ʱʫʨʽʚ 

ɼʦʩʣʽʜʠ ʧʨʦʚʝʜʝʥʽ ʥʘ ʱʫʨʘʭ ʩʘʤʮʷʭ ʤʘʩʦʶ ʪʽʣʘ 190-220 ʛ; ʚʽʢ ʪʚʘʨʠʥ ʥʘ 

ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʢʣʘʚ 3-3,5 ʤʽʩʷʮʽ. ʑʫʨʠ ʦʪʨʠʤʘʥʽ ʟ ʚʽʚʘʨʽʶ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ. ɿ ʪʚʘʨʠʥʘʤʠ ʧʦʚʦʜʠʣʠʩʴ ʟʛʽʜʥʦ ʧʨʘʚʠʣ [11]. 

ʊʚʘʨʠʥ ʫʪʨʠʤʫʚʘʣʠ ʚ ʦʢʨʝʤʠʭ ʢʽʤʥʘʪʘʭ ʟ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʤʽʢʨʦʢʣʽʤʘʪʫ. ɼʣʷ ʱʫʨʽʚ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʣʘ (+20-
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24)Áʉ, ʚʦʣʦʛʽʩʪʴ (45-65)%,  ʩʚʽʪʣʦʚʠʡ ʨʝʞʠʤ ç12 ʛʦʜʠʥ ʜʝʥʴ/ʥʽʯè, ʪʚʘʨʠʥ 

ʫʪʨʠʤʫʚʘʣʠ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʧʣʘʩʪʠʢʦʚʠʭ ʢʣʽʪʢʘʭ ʧʦ 6 ʫ ʢʦʞʥʽʡ. 

ʇʨʦʚʽʪʨʶʚʘʥʥʷ ʢʽʤʥʘʪʠ ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʷ ʧʦʚʽʪʨʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʢʪʝʨʠʮʠʜʥʦʾ 

ʣʘʤʧʠ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʱʦʜʝʥʥʦ. ʊʚʘʨʠʥʠ ʤʘʣʠ ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʚʦʜʠ. ɼʣʷ 

ʧʠʪʪʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʽʜʩʪʦʷʥʫ ʚʦʜʦʧʨʦʚʽʜʥʫ ʚʦʜʫ ʟ ʧʦʾʣʦʢ. ʑʫʨʽʚ 

ʛʦʜʫʚʘʣʠ ʛʨʘʥʫʣʴʦʚʘʥʠʤ ʧʦʚʥʦʨʘʮʽʦʥʥʠʤ ʢʦʤʙʽʢʦʨʤʦʤ, ʊʄ çɻʆʈɸè 

(ʊʋ.ʋ15.7-2123600159-001:2007). ɼʦʛʣʷʜ ʟʘ ʪʚʘʨʠʥʘʤʠ ʧʨʦʚʦʜʠʣʠ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʪʘʥʜʘʨʪʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʧʨʦʮʝʜʫʨ.  

ʇʽʩʣʷ 7 ʜʥʽʚ ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʚ ʫʤʦʚʘʭ ʢʽʤʥʘʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʫ ʪʘ 

ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʛʣʷʜʫ ʪʚʘʨʠʥ ʨʦʟʧʦʜʽʣʠʣʠ ʥʘ ʛʨʫʧʠ. ɼʦ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʱʫʨʘʤ ʥʘʥʝʩʣʠ ʤʘʨʢʫʚʘʥʥʷ ʚʽʜ 1 ʜʦ 18. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʛʨʫʧʠ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʪʽʣʴʢʠ ʟʜʦʨʦʚʽ ʪʚʘʨʠʥʠ. ʊʚʘʨʠʥʠ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ 

ʢʨʠʪʝʨʽʷʤ ʚʢʣʶʯʝʥʥʷ ʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʣʠ ʚʠʢʣʶʯʝʥʽ ʟ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʪʷʛʦʤ 

ʧʝʨʽʦʜʫ ʘʢʣʽʤʘʪʠʟʘʮʽʾ. ɻʨʫʧʠ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʤʝʪʦʜʦʤ ʨʘʥʜʦʤʽʟʘʮʽʾ 

(ʚʠʧʘʜʢʦʚʦʛʦ ʚʽʜʙʦʨʫ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʩʠ ʪʽʣʘ ʷʢ ʛʦʣʦʚʥʦʾ ʦʟʥʘʢʠ. ɼʠʟʘʡʥ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʪʦʢʩʠʯʥʦʩʪʽ ʧʨʠ ʧʦʚʪʦʨʥʠʭ ʫʚʝʜʝʥʥʷʭ ʫʤʦʚʥʦ 

ʪʝʨʘʧʝʚʪʠʯʥʘ ʜʦʟʘ ʬʫʣʝʨʝʥʫ ʜʣʷ ʱʫʨʽʚ ʩʢʣʘʣʘ 1 ʤʣ/ʢʛ, ʤʦʥʦʤʝʨʫ ʜʣʷ 

ʧʣʘʩʪʤʘʩ ʛʘʨʷʯʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʪʘʢʦʞ ʩʢʣʘʣʘ 1 ʤʣ/ʢʛ. ɼʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ 

ʚʚʦʜʠʣʠ ʱʫʨʘʤ ʯʝʨʝʟ ʤʝʪʘʣʝʚʠʡ ʟʦʥʜ ʱʦʜʥʷ ʦʜʠʥ ʨʘʟ ʥʘ ʜʦʙʫ ʧʨʦʪʷʛʦʤ 21 

ʜʦʙʠ. 

ʊʘʙʣʠʮʷ 2.4  

ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʛʨʫʧʠ 

ɼʦʟʘ ʊɿ , 

ʤʛ/ʢʛ 

ʅʦʤʝʨʠ ʪʚʘʨʠʥ 

ɯʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴ - 1-6 

ʌʫʣʝʨʝʥ 1,0 7-12 

ʄʄɸ-ʌ 1,0 13-18 
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ʆʮʽʥʢʫ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʪʝʩʪ ʟʨʘʟʢʘ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʧʨʠ ʧʦʚʪʦʨʥʠʭ 

ʫʚʝʜʝʥʥʷʭ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʽʜʩʪʘʚʽ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ. ʉʪʘʥ ʟʘʛʘʣʴʥʦʪʨʦʬʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʠʥʘʤʽʢʦʶ ʤʘʩʠ ʪʽʣʘ. 

ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʱʦʜʝʥʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʦʚʝʜʽʥʢʦʶ (ʘʢʪʠʚʥʽʩʪʴ, ʣʦʢʦʤʦʮʽʷ, ʝʤʦʮʽʡʥʽ ʨʝʘʢʮʽʾ), ʟʘ 

ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ (ʥʘʷʚʥʽʩʪʴ ʨʘʥ, ʧʫʭʣʠʥ, ʢʨʦʚʦʪʝʯʽ, ʛʽʧʝʨʝʤʽʾ ʤʦʰʦʥʢʠ ʪʘ 

ʽʥ.), ʩʧʦʞʠʚʘʥʥʷʤ ʾʞʽ ʪʘ ʚʦʜʠ, ʩʪʘʥʦʤ ʰʝʨʩʪʥʦʛʦ ʧʦʢʨʠʚʫ, ʦʯʝʡ, ʚʫʭ, ʢʽʥʮʽʚʦʢ, 

ʟʫʙʽʚ), ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʾ ʪʚʘʨʠʥ (ʜʠʭʘʥʥʷ, ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ, 

ʩʝʯʦʚʠʧʫʩʢʘʥʥʷ, ʜʝʬʝʢʘʮʽʷ), ʚʠʞʠʚʘʥʥʷʤ ʽ ʨʦʟʚʠʪʢʦʤ ʤʦʞʣʠʚʦʾ 

ʩʠʤʧʪʦʤʘʪʠʢʠ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʪʝʩʪ ʟʨʘʟʢʘ [12]. ʄʘʩʫ ʪʽʣʘ 

ʱʫʨʽʚ ʚʠʟʥʘʯʘʣʠ ʱʦʪʠʞʥʷ ʧʨʦʪʷʛʦʤ 21 ʜʦʙʠ. 

ʂʨʦʚ ʫ ʱʫʨʽʚ ʟʘʙʠʨʘʣʠ ʥʘʪʱʝ ʟʨʘʥʢʫ ʟ ʭʚʦʩʪʦʚʦʾ ʚʝʥʠ ï ʟ 9 ʜʦ 11 

ʛʦʜʠʥʠ. ʋ ʮʽʣʴʥʽʡ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ ʯʘʩ ʟʛʦʨʪʘʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ɸʣʴʪʛʘʫʟʝʥʘ; 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʝʨʠʪʨʦʮʠʪʽʚ ʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ (ʢʦʣʦʨʠʤʝʪʨ ʂʌʂ-

2ʄʇ); ʢʦʥʮʝʥʪʨʘʮʽʶ ʣʝʡʢʦʮʠʪʽʚ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʚ ʢʘʤʝʨʽ ɻʦʨʷʻʚʘ (ʤʽʢʨʦʩʢʦʧ 

çGranum L3000è); ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʝʤʦʛʣʦʙʽʥʫ ʚʠʟʥʘʯʘʣʠ 

ʛʝʤʦʛʣʦʙʽʥʮʠʘʥʽʜʥʠʤ ʤʝʪʦʜʦʤ (ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ʉʌ-46). ɺʠʟʥʘʯʘʣʠ 

ʣʝʡʢʦʮʠʪʘʨʥʫ ʬʦʨʤʫʣʫ: ʩʝʛʤʝʥʪʦʷʜʝʨʥʽ ʥʝʡʪʨʦʬʽʣʠ ʪʘ ʧʘʣʠʯʢʦʷʜʝʨʥʽ 

ʥʝʡʪʨʦʬʽʣʠ, ʝʦʟʠʥʦʬʽʣʠ, ʣʽʤʬʦʮʠʪʠ, ʤʦʥʦʮʠʪʠ, ʙʘʟʦʬʽʣʠ (ʤʽʢʨʦʩʢʦʧ Micros 

400, Austria). 

 

2.2.4 ɹʽʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ 

 

ʆʮʽʥʢʫ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʪʝʩʪ ʟʨʘʟʢʘ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ 

ʧʝʯʽʥʢʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʙʽʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʨʦʚʽ [12]. ɸʢʪʠʚʥʽʩʪʴ 

ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ ʪʘ ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ (ɸʃʊ ʽ ɸʉʊ) 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʝʘʢʮʽʻʶ ʟ 2,4-ʜʠʥʽʪʨʦʬʝʥʽʣ-ʛʽʜʨʘʟʠʥʦʤ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʢʣʽʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʨʦʚʽ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ʉʌ-46, ʬʦʪʦʤʝʪʨ ʂʌʂ-3.  
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ʄʘʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʚʘʨʠʥ ʚʢʣʶʯʘʣʦ: ʟʦʚʥʽʰʥʽʡ ʦʛʣʷʜ, ʧʨʠ 

ʨʦʟʪʠʥʽ ï ʦʛʣʷʜ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ (ʩʝʨʮʝ, ʣʝʛʝʥʽ, ʪʠʤʫʩ) ʪʘ ʯʝʨʝʚʥʦʾ 

ʽ ʪʘʟʦʚʦʾ ʧʦʨʦʞʥʠʥ (ʧʝʯʽʥʢʘ, ʩʝʣʝʟʽʥʢʘ, ʥʠʨʢʠ, ʥʘʜʥʠʨʥʠʢʠ, 

ʩʽʤôʷʥʠʢʠ/ʷʻʯʥʠʢʠ). ʇʽʩʣʷ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ, ʚʥʫʪʨʽʰʥʽ ʦʨʛʘʥʠ 

ʚʠʣʫʯʘʣʠ, ʟʚʘʞʫʚʘʣʠ (ʚʘʛʠ AD300) ʪʘ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʾʭ ʤʘʩʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʘ 

ʬʦʨʤʫʣʦʶ:  

 %100ʭ
ʄ

m
ʂʄ

ʪʚʘʨʠʥʠ

ʦʨʛʘʥʫ

ʦʨʛʘʥʫ=  

 

2.2.5 ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʦʩʣʽʜʞʫʚʘʣʠ ʛʽʩʪʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʝʯʽʥʢʠ ʱʫʨʽʚ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ 30 

ʜʥ̔ʚ ʟʨʦʰʫʚʘʣʠ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ 1% ʨʦʟʯʠʥʦʤ ʤʦʥʦʤʝʨʫ 

ʜʣʷ ʧʣʘʩʪʤʘʩ ʛʘʨʷʯʦʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ - ɯ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ, ʪʚʘʨʠʥʘʤ ɯɯ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʟʨʦʰʫʚʘʣʠ 1% 

ʨʦʟʯʠʥʦʤ ʤʦʥʦʤʝʨʫ ʪʘ ʌʫʣʝʨʝʥʦʤ ʉ60 ʚ ʜʦʟʽ 1 ʤʣ/ʢʛ ʇʝʨʰʘ ʛʨʫʧʘ ï 

ʢʦʥʪʨʦʣʴʥʽ ʪʚʘʨʠʥʠ, ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʷʢʠʤ ʟʨʦʰʫʚʘʣʠ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ ʧʦ 6 ʪʚʘʨʠʥ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ.  

ɿʨʘʟʢʠ ʦʨʛʘʥʫ ʬʽʢʩʫʚʘʣʠ ʫ 10% ʨʦʟʯʠʥʽ ʬʦʨʤʘʣʽʥʫ, ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʩʧʠʨʪʘʭ ʟʨʦʩʪʘʶʯʦʾ ʤʽʮʥʦʩʪʽ, ʟʘʣʠʚʘʣʠ ʫ ʧʘʨʘʬʽʥ. ɿʨʽʟʠ ʬʘʨʙʫʚʘʣʠ 

ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ [13]. ʆʛʣʷʜ ʤʽʢʨʦʧʨʝʧʘʨʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʧʽʜ 

ʤʽʢʨʦʩʢʦʧʦʤ Granum. ʄʽʢʨʦʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʟʜʽʡʩʥʶʚʘʣʠ 

ʮʠʬʨʦʚʦʶ ʚʽʜʝʦʢʘʤʝʨʦʶ Granum ɼʉʄ 310. ʌʦʪʦʟʥʽʤʢʠ ʦʙʨʦʙʣʷʣʠ ʥʘ 

ʢʦʤʧ'ʶʪʝʨʽ Pentium 2,4 GHz ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Toup View. 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʟʨʘʟʢʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʚʠʤʽʨʶʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ: 

ʣʘʙʦʨʘʪʦʨʥʽ ʝʣʝʢʪʨʦʥʥʽ ʚʘʛʠ AD300, ʪʝʨʤʦʩʪʘʪʠ ʊʉʄ-80 ʪʘ ʊɺɿ-25 (ʜʣʷ 

ʧʘʨʘʬʽʥʦʚʦʾ ʟʘʣʠʚʢʠ), ʤʽʢʨʦʩʢʦʧ çMicrosè, ʤʽʢʨʦʪʦʤ ʄʉ-2, ʤʽʨʥʠʡ ʧʦʩʫʜ. 
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2.2.6 ʄʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ  

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʢʣʽʥʽʯʥʠʭ ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ ʦʙʨʦʙʣʷʣʠ 

ʤʝʪʦʜʦʤ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʟʥʘʭʦʜʠʣʠ ʩʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ ʄ, ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʦʾ ʚʝʣʠʯʠʥʠ. 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ STATISTICA 6.0 

(StatSoft, ʉʐɸ) ʟ ʦʙʯʠʩʣʝʥʥʷʤ ʩʝʨʝʜʥʴʦʛʦ (ʄ) ʽ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʤʠʣʢʠ 

ʩʝʨʝʜʥʴʦʛʦ (m). 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʨʦʛʽʜʥʦʩʪʽ ʨʦʟʭʦʜʞʝʥʴ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʽʭ 

ʚʝʣʠʯʠʥ, ʚʠʟʥʘʯʘʣʠ ʢʨʠʪʝʨʽʡ ʚʽʨʦʛʽʜʥʦʩʪʽ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ὸ
˙ ˙

 

 

ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʦʛʦ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʠʩʣʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʪʘʙʣʠʮʝʶ ʧʦʢʘʟʥʠʢʽʚ 

ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ "t" ʉʪʴʶʜʝʥʪʘ ʚʠʟʥʘʯʘʣʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ. ɼʦʩʪʦʚʽʨʥʠʤʠ 

ʚʚʘʞʘʣʠ ʨʽʟʥʠʮʶ ʧʦʢʘʟʥʠʢʽʚ, ʽʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ ʷʢʠʭ ʩʢʣʘʜʘʣʘ ʤʝʥʰʝ 5%, 

ʨ <0,05 [14]. 
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3. ɾʠʞʠʢʠʥ ʆʀ, ʊʝʨʝʰʠʥʘ ʊʇ, ʈʦʤʘʥʦʚʘ ʖɻ.  ʉʧʦʩʦʙ ʦʮʝʥʢʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 
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5. ɯʥʩʪʨʫʢʮʽʾ ʜʦ ʥʘʙʦʨʘ ʨʝʘʛʝʥʪʽʚ ʜʣʷ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 
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ʈʆɿɼɯʃ ɯɯɯ  

ʈɽɿʋʃʔʊɸʊʀ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

 3.1 ɺʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʙʘʟʠʩʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʢʦʥʩʪʨʫʢʮʽʶ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ 

 

 ɼʣʷ ʚʠʚʯʝʥʥʷ ʧʦʢʘʟʘʥʴ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʯʘʩʪʢʦʚʠʭ ʟʥʽʤʥʠʭ 

ʧʨʦʪʝʟʽʚ ʧʝʨʝʜ ʥʘʤʠ ʩʪʦʷʣʦ ʟʘʚʜʘʥʥʷ, ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʟʜʘʪʥʦʩʪʽ ʧʨʦʪʠʩʪʦʷʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʜʽʶʪʴ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʟʨʘʟʢʠ ʱʦ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʨʦʟʜʽʣʠʣʠ ʥʘ ʜʚʽ ʛʨʫʧʠ ʧʦ 10 ʟʨʘʟʢʽʚ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ: 

 1. ʛʨʫʧʘ ï ʟʨʘʟʢʠ ʟ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ ʥʘ ʦʩʥʦʚʽ 

ʧʦʣʽʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʽʚ - çʌʪʦʨʘʢʩè  

 2.  ʛʨʫʧʘ ï ʟʨʘʟʢʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʟ 

ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60. 

 

 3.1.1 ɺʠʟʥʘʯʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʙʘʟʠʩʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ 

 ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʪʦʥʢʠʭ 

ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʦʙʪʦ ʾʭʥʴʦʾ 

ʟʜʘʪʥʦʩʪʽ ʯʠʥʠʪʠ ʦʧʽʨ ʤʽʩʮʝʚʽʡ ʧʣʘʩʪʠʯʥʽʡ ʜʝʬʦʨʤʘʮʽʾ, ʷʢʘ ʚʠʥʠʢʘʻ ʧʽʜ 

ʚʧʣʠʚʦʤ ʜʽʾ ʙʽʣʴʰ ʪʚʝʨʜʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

 ʗʢ ʧʦʢʘʟʘʣʠ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ  ʧʦʢʘʟʥʠʢʠ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʜʦʩʣʽʜʥʠʭ 

ʟʨʘʟʢʽʚ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʥʘʯʥʦ ʚʠʱʽ ʫ ɯɯ-ʡ ʛʨʫʧʽ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯ 

ʛʨʫʧʦʶ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ 307,3Ñ6,5 

ʤʇʘ ʚ ʧʝʨʰʽʡ ʛʨʫʧʽ ʽ ʜʨʫʛʘ ʛʨʫʧʘ 701,8Ñ13,1 (ʪʘʙʣʠʮʷ 3.1). 

ɸʥʘʣ̔ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʜʦʩʣʽʜʥʠʭ 

ʟʨʘʟʢʽʚ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʫ ʬʪʦʨʘʢʩʘ ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ 
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ʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʽ ʢʨʘʱʘ ʧʦʚʝʨʭʥʝʚʘ ʟʜʘʪʥʽʩʪʴ ʧʨʦʪʠʩʪʦʷʪʠ 

ʤʝʭʘʥʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʚʝʨʭʥʶ, ʙʝʟ ʟʤʽʥ 

ʧʦʚʝʨʭʥʝʚʦʾ ʩʪʨʫʢʪʫʨʠ. 

ʊʘʙʣʠʮʷ 3.1 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

(ʄҕm, n=10) 

ʅʘʟʚʘ ʤʘʪʝʨʽʘʣʫ Hɜ, ʄʧʘ 

ʌʪʦʨʘʢʩ 307,3Ñ6,5 

ʌʪʦʨʘʢʩ ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ 701,8Ñ13,1 

ʨ<0,05 

 

ʈʠʩ 3.1 ʇʦʢʘʟʥʠʢʠ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʟʨʘʟʢʽʚ ʧʣʘʩʪʤʘʩʠ 
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 3.1.2 ɺʠʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ 

ʨʽʟʥʠʭ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠ ʜʝʬʦʨʤʫʚʘʥʥʽ ʥʘ  ʨʦʟʪʷʛ  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʨʦʟʪʷʛ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ 

ʨʦʟʪʷʛʥʝʥʥʽ ʧʽʩʣʷ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʚ ʤʝʞʘʭ 0,38-3,20% ʟʨʘʟʢʠ ʙʘʟʠʩʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʨʫʡʥʫʶʪʴʩʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʤʝʞʫ ʤʽʮʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʚʯʘʣʠʩʷ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʨʘʟʢʠ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʨʫʡʥʫʶʪʴʩʷ ʧʨʠ ʧʣʘʩʪʠʯʥʽʡ 

ʜʝʬʦʨʤʘʮʽʾ ʫ 0,38%, ʟʨʘʟʢʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʟ 

ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʧʨʠ ʧʣʘʩʪʠʯʥʽʡ ʜʝʬʦʨʤʘʮʽʾ ʫ 3,20% (ʪʘʙʣʠʮʷ 3.2). 

ʊʘʙʣʠʮʷ 3.2 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ ʪʘ ʧʣʘʩʪʠʯʥʦʩʪʽ ʟʨʘʟʢʽʚ ʟ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘ ʨʦʟʪʷʛ (ʄҕm, n=10) 

ʅʘʟʚʘ 

ʤʘʪʝʨʽʘʣʫ 

ʄʦʜʫʣʴ 

ʖʥʛʘ,  

ɽ, ʄʇʘ 

ůʧʨ., ʄʇʘ ů02, ʄʇʘ ůʤʮ., ʄʇʘ ŭ, % 

ʌʪʦʨʘʢʩ 241,78Ñ0,55 36,02Ñ1,01 37,25Ñ1,35 40,25Ñ1,06 0,38Ñ0,038 

ʌʪʦʨʘʢʩ ʟ 

ʥʘʥʦʧʦʢʨʠʪʪʷʤ  

356,15Ñ9,39 

p<0,05 

36,54Ñ1,30 

p>0,05 

38,40Ñ1,47 

p>0,05 

53,16Ñ1,59 

p<0,05 

3,20Ñ0,41 

p<0,05 

 

ɿ ʜʘʥʠʭ ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʜ ʤʘʪʝʨʽʘʣʫ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʻ ʥʘ ʟʥʘʯʝʥʥʷ ʤʝʞʽ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʽʚ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʧʣʘʩʪʤʘʩ çʌʪʦʨʘʢʩè ʽ ʌʪʦʨʘʢʩè ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ. 

ʇʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʜʝʱʦ ʚʠʱʘ ʫ ʟʨʘʟʢʘ ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ. 

 

 



109 
 

3.1.3 ɺʠʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʥʘ ʩʪʠʩʢ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʙʘʟʠʩʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ 

ʗʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ 

ʩʪʠʩʢ, ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʜʝʩʷʪʠ  ʟʨʘʟʢʽʚ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, çʌʪʦʨʘʢʩè ʽ 

çʌʪʦʨʘʢʩè ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60, ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ, 

ʧʨʠ ʜʝʬʦʨʤʘʮʽʾ ʥʘ ʩʪʠʩʢ ʥʝ ʙʫʣʠ ʩʫʪʪʻʚʠʤʠ (ʪʘʙʣʠʮʷ 3.3). 

ʊʘʙʣʠʮʷ 3.3 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ ʪʘ ʧʣʘʩʪʠʯʥʦʩʪʽ ʟʨʘʟʢʽʚ ʟ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘ ʩʪʠʩʢ (ʄҕm, n=10) 

ʅʘʟʚʘ 

ʤʘʪʝʨʽʘʣʫ 

ʄʦʜʫʣʴ ʖʥʛʘ, ɽ, 

ʄʇʘ 

ůʧʨ., ʄʇʘ ů02, ʄʇʘ ůʤʮ., ʄʇʘ 

ʌʪʦʨʘʢʩ 939,72Ñ9,09 59,96Ñ2,42 62,76Ñ2,38 95,32Ñ1,9 

ʌʪʦʨʘʢʩ ʟ 

ʥʘʥʦʧʦʢʨʠʪʪʷʤ  

952,44Ñ12,32 

p>0,05 

64,67Ñ2,01 

p>0,05 

67,18Ñ2,06 

p>0,05 

89,70Ñ1,74 

p<0,05 

 

3.1.4 ɺʠʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʥʘ ʟʛʠʥ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʙʘʟʠʩʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ 

 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʟʛʠʥ ʻ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʚʝʣʠʯʠʥ ʨʫʡʥʽʚʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘ ʟʛʠʥ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʟ ʢʦʞʥʦʾ ʛʨʫʧʠ. 

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʩʠʣʠ ʷʢʘ ʧʨʠʢʣʘʜʝʥʘ ʜʦ ʟʨʘʟʢʽʚ ʚ ʜʨʫʛʽʡ 

ʛʨʫʧʽ, ʷʢʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʜʝʬʦʨʤʘʮʽʾ ʥʘ 13,5% ʙʽʣʴʰʘ ʥʽʞ ʚ ʧʝʨʰʽʡ ʛʨʫʧʽ 

(ʪʘʙʣʠʮʷ 3.4). 
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ʊʘʙʣʠʮʷ 3.4 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ ʪʘ ʧʣʘʩʪʠʯʥʦʩʪʽ ʟʨʘʟʢʽʚ ʟ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘ ʟʛʠʥ (ʄÑm, n=10) 

ʅʘʟʚʘ 

ʤʘʪʝʨʽʘʣʫ 

ʄʦʜʫʣʴ ʖʥʛʘ, ɽ, 

ʄʇʘ 

ůʧʨ., ʄʇʘ ůʤʮ., ʄʇʘ wmax, ʤʤ 

ʌʪʦʨʘʢʩ 635,8Ñ13,71 48,8Ñ0,83 72,5Ñ1,77 5,08Ñ0,05 

ʌʪʦʨʘʢʩ ʟ 

ʥʘʥʦʧʦʢʨʠʪʪʷʤ  

1135,4Ñ11,33 

p<0,05 

56,4Ñ0,6 

p<0,05 

105,3Ñ0,89 

p<0,05 

4,99Ñ0,1 

p>0,05 

 

 ɿ ʜʘʥʠʭ ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʜ ʤʘʪʝʨʽʘʣʫ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʻ ʥʘ ʟʥʘʯʝʥʥʷ ʤʝʞʽ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʽʚ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʧʣʘʩʪʤʘʩ çʌʪʦʨʘʢʩè ʽ ʌʪʦʨʘʢʩè ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ. 

ʇʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʜʝʱʦ ʚʠʱʘ ʫ ʟʨʘʟʢʘ ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ. 

 3.2 ɺʠʟʥʘʯʝʥʥʷ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ 

ʇʦʢʘʟʥʠʢʠ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽ ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥ ̔ʫ ʪʘʙʣʠʮ ̔3.5  

ʊʘʙʣʠʮʷ 3.5 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʨʘʟʢʽʚ ʤʘʪʝʨʽʘʣʽʚ çʌʪʦʨʘʢʩʘè ʪʘ 

çʌʪʦʨʘʢʩʘè ʟ ʧʦʢʨʠʪʪʷʤ ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ ʉ60 ʪʘ  ʧʦʢʘʟʥʠʢʽʚ 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽ ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ ʥʘ 30 ʜʦʙʫ ʜʦʩʣʽʜʫ 

ˉ 

ʧ/ʧ 

ʅʘʟʚʘ 

ʤʘʪʝʨʽʘʣʫ 

a, ʤʤ b, ʤʤ h, ʤʤ V,ʤʤ3 m0, ʤʛ m1, ʤʛ m2, ʤʛ WB,  

ʤʢʛ/ ʤʤ3 

WBʨ, 

ʤʢʛ/ʤʤ3 

1 ʌʪʦʨʘʢʩ 6,1 

Ñ0,05 

3,5 

Ñ0,02 

14,7 

Ñ0,5 

315 

Ñ9,26 

348,8 

Ñ10,3 

351,3 

Ñ10,4 

347,6 

Ñ10,3 

7,80 

Ñ0,27 

3,87 

Ñ0,18 

2 ʌʪʦʨʘʢʩ ʟ 

ʥʘʥʦʧʦʢʨʠ

ʪʪʷʤ 

6,24 

Ñ0,07 

3,47 

Ñ0,01 

16,1 

Ñ0,26 

348,5

Ñ3,86 

382,1 

Ñ6,2 

384,2 

Ñ6,3 

381,2 

Ñ6,1 

5,90 

Ñ0,30 

ʨ<0,05 

2,57 

Ñ0,28 

ʨ<0,05 
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ɺʠʭʦʜʷʯʠ ʟ ʜʘʥʠʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʪʘʙʣʠʮʽ ɯ ʩʝʨʝʜʥʷ ʧʦʯʘʪʢʦʚʘ ʤʘʩʘ 

ʟʨʘʟʢʽʚ  ʤʘʪʝʨʽʘʣʫ çʌʪʦʨʘʢʩè ʩʢʣʘʣʘ 348,8 Ñ 10,3ʤʛ. ʏʝʨʝʟ 30 ʜʽʙ ʧʝʨʝʙʫʚʘʥʥʷ 

ʟʨʘʟʢʽʚ ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37ÁÑ1Áʉ ʩʝʨʝʜʥʷ ʤʘʩʘ ʟʨʘʟʢʽʚ 

ʟʨʦʩʣʘ ʜʦ 351,3 Ñ 10,4ʤʛ, ʘ ʧʽʩʣʷ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʜʦ ʧʦʩʪʽʡʥʦʾ ʤʘʩʠ ʚ 

ʝʢʩʠʢʘʪʦʨʽ ʾʭʥʷ ʩʝʨʝʜʥʷ ʤʘʩʘ ʟʤʝʥʰʫʚʘʣʘʩʷ ʜʦ 347,6Ñ10,3ʤʛ. ɺʽʜʧʦʚʽʜʥʦ 

ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʥʘ 30 ʜʦʙʫ ʩʢʣʘʚ 7,80Ñ0,27 ʤʢʛ/ʤʤ3, ʘ ʢʦʝʬʽʮʽʻʥʪ 

ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ ʩʢʣʘʚ 3,87Ñ0,18 ʤʢʛ/ʤʤ3. 

ʉʝʨʝʜʥʷ ʧʦʯʘʪʢʦʚʘ ʤʘʩʘ ʟʨʘʟʢʽʚ  ʤʘʪʝʨʽʘʣʫ çʌʪʦʨʘʢʩè ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ 

ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ ʉ60  ʩʢʣʘʣʘ 382,1Ñ 6,2ʤʛ. ʏʝʨʝʟ 30 ʜʽʙ ʧʝʨʝʙʫʚʘʥʥʷ 

ʟʨʘʟʢʽʚ ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37ÁÑ 1Áʉ ʩʝʨʝʜʥʷ ʤʘʩʘ ʟʨʘʟʢʽʚ 

ʟʨʦʩʣʘ ʜʦ 384,2 Ñ 6,3 ʤʛ, ʘ ʧʽʩʣʷ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʜʦ ʧʦʩʪʽʡʥʦʾ ʤʘʩʠ ʚ 

ʝʢʩʠʢʘʪʦʨʽ ʾʭʥʷ ʩʝʨʝʜʥʷ ʤʘʩʘ ʟʤʝʥʰʫʚʘʣʘʩʷ ʜʦ 381,2Ñ 6,2 ʤʛ. ɺʽʜʧʦʚʽʜʥʦ 

ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʥʘ 30 ʜʦʙʫ ʩʢʣʘʚ 5,90 Ñ 0,30 ʤʢʛ/ʤʤ3, ʘ ʢʦʝʬʽʮʽʻʥʪ 

ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ ʩʢʣʘʚ 2,57Ñ0,28ʤʢʛ/ʤʤ3. 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʤʘʪʝʨʽʘʣ ʟ ʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60  ʤʘʻ 

ʤʝʥʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽ ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ, ʷʢʽ ʩʪʘʥʦʚʠʣʠ 0,55% ʽ 

0,23% ʚʽʜʧʦʚʽʜʥʦ, ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʚʘʛʠ ʟʨʘʟʢʽʚ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ çʌʪʦʨʘʢʩʦʤè 

ʙʝʟ ʧʦʢʨʠʪʪʷ 0,71% ʽ 034% ʚʽʜʧʦʚʽʜʥʦ. 

 

3.3  ɺʠʚʯʝʥʥʷ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ ʛʝʤʘʪʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʦʨʛʘʥʽʟʤʫ ʱʫʨʽʚ 

 

ʗʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʝ ʚʚʝʜʝʥʥʷ 

ʬʫʣʝʨʝʥʫ ʥʝ ʚʠʢʣʠʢʘʣʦ ʫ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʚʠʜʠʤʠʭ ʦʟʥʘʢ ʽʥʪʦʢʩʠʢʘʮʽʾ ʪʘ 

ʣʝʪʘʣʴʥʠʭ ʝʬʝʢʪʽʚ (ʪʘʙʣ. 3.6). ʊʘʢʦʞ ʥʝ ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʥʘʯʫʱʠʭ ʧʦʨʫʰʝʥʴ 

ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʽ ʧʦʚʝʜʽʥʢʠ ʪʚʘʨʠʥ.  
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ʊʘʙʣʠʮʷ 3.6    

ɼʦʩʣʽʜʞʝʥʥʷ ʣʝʪʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦʤʫ ʚʚʝʜʝʥʥʽ 

ʌʫʣʝʨʝʥʫ ʱʫʨʘʤ, n=6 

ɻʨʫʧʠ ʪʚʘʨʠʥ 
ɼʦʟʘ, 

ʤʣ/ʢʛ 

ʃʝʪʘʣʴʥʠʡ ʝʬʝʢʪ, ʢʽʣʴʢʽʩʪʴ ʟʘʛʠʙʣʠʭ 

ʪʚʘʨʠʥ/ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʫ ʛʨʫʧʽ 

ɯʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴ ï 0/6 

ʌʫʣʝʨʝʥ 1,0 0/6 

ʄʦʥʦʤʝʨ 1,0 0/6 

n ï ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ. 

 

ʇʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʜʦʩʣʽʜʥʠʭ 

ʱʫʨʽʚ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ. ʊʚʘʨʠʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ ʙʫʣʠ 

ʘʢʪʠʚʥʠʤʠ, ʦʭʘʡʥʠʤʠ, ʤʘʣʠ ʟʘʜʦʚʽʣʴʥʠʡ ʘʧʝʪʠʪ, ʥʦʨʤʘʣʴʥʦ ʨʝʘʛʫʚʘʣʠ ʥʘ 

ʟʚʫʢʦʚʽ ʪʘ ʩʚʽʪʣʦʚʽ ʧʦʜʨʘʟʥʠʢʠ, ʧʨʦʮʝʩʠ ʩʝʯʦʚʠʜʽʣʝʥʥʷ ʽ ʜʝʬʝʢʘʮʽʡ ʙʫʣʠ ʚ 

ʥʦʨʤʽ, ʧʦʨʫʰʝʥʥʷ ʜʠʭʘʥʥʷ ʪʘ ʩʫʜʦʤ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ. ɺʧʨʦʜʦʚʞ ʫʩʴʦʛʦ 

ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʚʘʨʠʥʠ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʽʥʪʘʢʪʥʠʭ 

ʘʥʽ ʧʦʚʝʜʽʥʢʦʶ, ʘʥʽ ʩʧʦʞʠʚʘʥʥʷʤ ʾʞʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʪʝʩʪ ʟʨʘʟʢʘ ʧʨʦʪʷʛʦʤ 21 ʜʦʙʠ ʥʘ ʤʘʩʫ ʪʽʣʘ ʙʽʣʠʭ 

ʱʫʨʽʚ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 3.7. ʋ ʛʨʫʧʽ ʩʘʤʮʽʚ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʽʜʟʥʘʯʝʥʦ 

ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʱʫʨʽʚ ʱʦʜʦ ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ ʥʘ 8% ʥʘ 2 

ʪʠʞʜʝʥʴ ʪʘ ʥʘ 20% ï ʥʘ 3 ʪʠʞʜʝʥʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʪʘʙʣ. 3.7). ʋ ʛʨʫʧʘʭ 

ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʪʝʩʪ ʟʨʘʟʦʢ ʽ ʨʝʬʝʨʝʥʪʥʠʡ ʟʨʘʟʦʢ, ʜʠʥʘʤʽʢʘ ʤʘʩʠ ʪʽʣʘ ʫ 

ʮʽʣʦʤʫ ʙʫʣʘ ʘʥʘʣʦʛʽʯʥʦʶ ʜʠʥʘʤʽʮʽ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʜʦʩʣʽʜʥʠʤʠ ʛʨʫʧʘʤʠ ʽ ʛʨʫʧʦʶ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ.  

ʆʪʞʝ, ʟʘ ʚʚʝʜʝʥʥʷ ʬʫʣʝʨʝʥʫ ʚʩʽ ʪʚʘʨʠʥʠ ʤʘʣʠ ʜʦʜʘʪʥʠʡ ʧʨʠʨʽʩʪ ʱʦʜʦ 

ʜʦ ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ ʤʘʩʠ ʪʽʣʘ ʽ ʟʘ ʜʠʥʘʤʽʢʦʶ ʧʨʠʨʦʩʪʫ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ 

ʪʚʘʨʠʥ ʟ ʛʨʫʧʠ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʰʢʽʜʣʠʚʦʛʦ 

ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʪʝʩʪ ʟʨʘʟʢʘ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʱʫʨʽʚ ʧʨʠ 

ʚʚʝʜʝʥʥʽ ʧʨʦʪʷʛʦʤ 21 ʜʦʙʠ. 
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ʊʘʙʣʠʮʷ  3.7   

 ʈʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʥʘ ʜʠʥʘʤʽʢʫ ʤʘʩʠ ʪʽʣʘ (ʛ) ʱʫʨʽʚ ʩʘʤʮʽʚ, MÑm, 

n=6 

ʊʝʨʤʽʥ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ʌʫʣʝʨʝʥ, 1 ʤʣ/ʢʛ ʄʦʥʦʤʝʨ, 

1 ʤʣ/ʢʛ 

ɺʠʭ. ʜʘʥʽ 202,5Ñ2 207,5Ñ3 202,5Ñ2 

1 ʪʠʞʜʝʥʴ 210Ñ3 207Ñ4 209Ñ4 

2 ʪʠʞʜʝʥʴ 219Ñ5* 212,5Ñ5 216Ñ3*  

3 ʪʠʞʜʝʥʴ 242,5Ñ4* 233Ñ6* 239Ñ5* 

ʇʨʠʤʽʪʢʠ:  

1.* ï ʚʽʜʤʽʥʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʱʦʜʦ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ  

2.n ï ʢ̔ ʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʪʘ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʧʨʦʪʷʛʦʤ 

21 ʜʦʙʠ ʥʘ ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.8. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʪʨʠʚʘʣʝ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʝ ʚʚʝʜʝʥʥʷ ʌʫʣʝʨʝʥʫ ʫ ʮʽʣʦʤʫ 

ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʯʘʩʫ ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ, 

ʷʢʝ ʤʘʣʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ, ʪʘ ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ, ʷʢʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʝ ʟʥʠʞʫʚʘʣʘʩʷ. ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʠʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ 

ʚʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ ʟʘʣʠʰʘʚʩʷ ʥʘ ʨʽʚʥʽ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. ʅʝʟʥʘʯʥʝ ʢʦʣʠʚʘʥʥʷ 

ʬʦʨʤʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ ʫ ʱʫʨʽʚ ʩʘʤʮʽʚ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʝ ʢʨʠʪʠʯʥʠʤ, 

ʦʩʢʽʣʴʢʠ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʠʰʘʣʠʩʷ ʫ ʤʝʞʘʭ ʟʥʘʯʝʥʴ 

ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ.  

ʆʪʞʝ, ʪʨʠʚʘʣʝ ʚʚʝʜʝʥʥʷ ʬʫʣʝʨʝʥʫ ʥʝ ʯʠʥʠʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʩʠʩʪʝʤʫ ʝʨʠʪʨʦ- ʪʘ ʣʝʡʢʦʧʦʝʟʫ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ.  

ʋ ʪʘʙʣʠʮʽ 3.9 ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʥʘ ʙʽʦʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʙʽʣʠʭ ʱʫʨʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʚʝʜʝʥʥʷ 

ʬʫʣʝʨʝʥʫ ʧʨʦʪʷʛʦʤ 21 ʜʦʙʠ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʝʯʽʥʢʦʚʠʭ 

ʪʨʘʥʩʘʤʽʥʘʟ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʘʩʦʙʽʚ ʥʘ ʩʪʘʥ ʧʝʯʽʥʢʠ. 
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ʊʘʙʣʠʮʷ 3.8   

 ʈʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʥʘ ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʱʫʨʽʚ ʩʘʤʮʽʚ, 

n=6, ʄ°m, Mʝ(LQ;UQ) 

ʇʦʢʘʟʥʠʢʠ 

 

ɯʥʪʘʢʪʥʠʡ 

ʢʦʥʪʨʦʣʴ 

ʌʫʣʝʨʝʥ,  

1 ʤʣ/ʢʛ 

ʄʦʥʦʤʝʨ, 1 ʤʣ/ʢʛ 

ʏʘʩ ʟʩʽʜʘʥʥʷ, ʩ 149,7Ñ10,6 112,2Ñ8,3ʪ* 139,0Ñ12,6 

ɽʨʠʪʨʦʮʠʪʠ, 1012/ʣ 5,86Ñ0,83 5,61Ñ0,06*  5,88Ñ0,09 

ɻʝʤʦʛʣʦʙʽʥ, ʛ/ʣ 140,7Ñ11,6 152,6Ñ2,6 155,9Ñ2,6 

ʃʝʡʢʦʮʠʪʠ, 109/ʣ 7,75Ñ0,95 7,12Ñ0,54 7,12Ñ0,26 

ʇʘʣʠʯʢʦ-ʷʜʝʨʥʽ 

ʥʝʡʪʨʦʬʽʣʠ, % 

3 (1; 7) 2,17 (0; 7) 2 (0; 6) 

ʉʝʛʤʝʥʪʦ-ʷʜʝʨʥʽ 

ʥʝʡʪʨʦʬʽʣʠ, % 

13,7 (4; 21) 13,5 (4; 20) 12,3 (6; 16) 

ɽʦʟʠʥʦʬʽʣʠ, % 0,67 (0; 2) 0,83 (0; 2) 0,17 (0; 1) 

ʄʦʥʦʮʠʪʠ, % 0,33 (0; 1) 0,17 (0; 1) 0,83 (0; 4) 

ʃʽʤʬʦʮʠʪʠ, % 82,33 (71; 93) 83,33 (77; 96) 84,67 (78; 93) 

ʇʨʠʤʽʪʢʠ:  

1.* ï ʚʽʜʤʽʥʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʱʦʜʦ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ  

2.n ï ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ. 

 

ʊʘʙʣʠʮʷ  3.9 

 ʈʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʥʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʫ 

ʱʫʨʽʚ ʩʘʤʮʽʚ, n=6, (M°m) 

ʇʦʢʘʟʥʠʢʠ 

 

ɯʥʪʘʢʪʥʠʡ ʢʦʥʪʨʦʣʴ ʌʫʣʝʨʝʥ,  

1 ʤʣ/ʢʛ 

ʄʦʥʦʤʝʨ,  

1 ʤʣ/ʢʛ 

ɸʃʊ, ʤʤʦʣʴ/ʛʦʜ*.ʣ 0,48Ñ0,03 0,60Ñ0,14 0,39Ñ0,02 

ɸʉʊ, ʤʤʦʣʴ/ʛʦʜ*.ʣ 0,66Ñ0,01 0,57Ñ0,01 0,70Ñ0,09 

ʇʨʠʤʽʪʢʘ: n ï ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ. 
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3.4 ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 1% ʝʬʽʨʫ ʤʝʪʘʢʨʠʣʦʚʦʾ ʢʠʩʣʦʪʠ  ̔ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ 

ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ ʱʫʨʽʚ 

 

 ʉʚʽʪʣʦʦʧʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʪʢʘʥʠʥʘ 

ʧʝʯʽʥʢʠ ʤʘʣʘ ʪʠʧʦʚʫ ʙʫʜʦʚʫ ʜʣʷ ʜʘʥʦʛʦ ʚʠʜʫ ʪʚʘʨʠʥ. ʏʘʩʪʦʯʢʠ ʥʝ ʚʽʜʜʽʣʝʥʽ 

ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʤʠ ʧʨʦʰʘʨʢʘʤʠ. ʄʝʞʘ ʾʭ ʚʠʟʥʘʯʝʥʘ 

ʪʨʠʘʜʘʤʠ. ɿʦʥʠ ʪʨʘ̔ʜ (ʧʦʨʪʘʣʴʥʠʭ ʪʨʘʢʪʽʚ) ʚʫʟʴʢʽ. ʏʘʩʪʦʯʢʠ ʩʪʚʦʨʝʥʽ 

ʩʠʩʪʝʤʦʶ ʧʝʯʽʥʢʦʚʠʭ ʙʘʣʦʢ, ʷʢʽ ʟ'ʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ. ʉʘʤʽ ʙʘʣʢʠ 

ʩʢʣʘʜʘʣʠʩʷ ʟ ʦʜʥʦʛʦ ʨʷʜʫ ʛʝʧʘʪʦʮʠʪʽʚ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʜʦʩʪʘʪʥʴʦ 

ʨʝʛʫʣʷʨʥʠʤʠ ʨʘʜʽʘʣʴʥʠʤʠ ʪʷʞʘʤʠ. ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʦ ʨʘʜʽʘʣʴʥʠʡ ʥʘʧʨʷʤ 

ʪʷʞʽʚ ʢʣʽʪʠʥ ʮʝʥʪʨʦʣʦʙʫʣʷʨʥʦ. ɻʝʧʘʪʦʮʠʪʠ ʤʘʣʠ ʭʘʨʘʢʪʝʨʥʫ ʧʦʣʽʛʦʥʘʣʴʥʫ 

ʬʦʨʤʫ, ʤʝʞʘ ʾʭ ʜʦʩʪʘʪʥʴʦ ʯʽʪʢʘ. ʗʜʨʘ ʢʣʽʪʠʥ ʧʨʘʚʠʣʴʥʦʾ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ, 

ʨʦʟʪʘʰʦʚʘʥʽ ʮʝʥʪʨʘʣʴʥʦ. ɻʝʪʝʨʦʛʝʥʥʽʩʪʴ ʨʦʟʤʽʨʫ ʷʜʝʨ ʫ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʥʦʨʤʠ. ɼʦʚʦʣʽ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʣʠʩʷ ʜʚʦʷʜʝʨʥʽ ʛʝʧʘʪʦʮʠʪʠ. ʎʠʪʦʧʣʘʟʤʘ 

ʛʝʧʘʪʦʮʠʪʽʚ ʨʽʚʥʦʤʽʨʥʦ ʧʦʬʘʨʙʦʚʘʥʘ, ʦʧʪʠʯʥʦ ʱʽʣʴʥʘ. ʇʨʦʩʚʽʪ 

ʚʥʫʪʨʽʰʥʴʦʯʘʩʪʦʯʢʦʚʠʭ ʩʠʥʫʩʦʾʜʥʠʭ ʛʝʤʦʢʘʧʽʣʷʨʽʚ ʟʚʠʯʘʡʥʠʡ, ʷʢ ʧʨʘʚʠʣʦ, ʚ 

ʥʴʦʤʫ ʥʝ ʤʽʩʪʠʣʘʩʷ ʢʨʦʚ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʤʽʨʥʫ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥ. 

ɿʽʨʯʘʩʪʽ ʨʝʪʠʢʫʣʦʝʥʜʦʪʝʣʽʦʮʠʪʠ (ʢʣʽʪʠʥʠ ʂʫʧʬʝʨʘ) ʙʝʟ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʉʪʘʥ 

ʝʧʽʪʝʣʽʶ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢʽʚ ʪʘ ʝʥʜʦʪʝʣʽʶ ʪʝʨʤʽʥʘʣʴʥʠʭ ʛʽʣʦʢ ʢʨʦʚʦʥʦʩʥʠʭ 

ʩʫʜʠʥ (ʚʝʥʠ, ʘʨʪʝʨʽʾ) ʚ ʪʨʠʘʜʘʭ, ʘ ʪʘʢʦʞ ʝʥʜʦʪʝʣʽʶ ʜʨʫʛʠʭ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ 

ʫ ʤʝʞʘʭ ʥʦʨʤʠ (ʨʠʩ. 3.2).  

 



116 
 

 

ʈʠʩ. 3.2. ʇʝʯʽʥʢʘ ʽʥʪʘʢʪʥʦʛʦ ʱʫʨʘ. ʈʘʜʽʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʷʞʽʚ ʛʝʧʘʪʦʮʠʪʽʚ 

ʅʦʨʤʘʣʴʥʘ ʪʠʧʦʚʘ ʛʽʩʪʦʩʪʨʫʢʪʫʨʘ ʧʝʯʽʥʢʦʚʦ ʾʧʘʨʝʥʭʽʤʠ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. 

ʍ400. 

 

ʇʽʩʣʷ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʤʦʥʦʤʝʨʫ ʢʘʧʩʫʣʘ ʧʝʯʽʥʢʠ ʤʽʩʮʷʤʠ  

ʪʨʦʭʠ ʧʦʪʦʚʱʝʥʘ (ʨʠʩ. 3.3).  

 

ʈʠʩ. 3.3 ʇʝʯʽʥʢʘ ʱʫʨʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʤʦʥʦʤʝʨʫ. ʇʦʤʽʨʥʝ ʧʦʪʦʚʱʝʥʥʷ 

ʢʘʧʩʫʣʠ ʦʨʛʘʥʫ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʍ1000.  
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ʈʘʜʽʘʣʴʥʦ-ʙʘʣʢʦʚʠʡ ʨʠʩʫʥʦʢ ʪʢʘʥʠʥʠ ʥʝʯʽʪʢʠʡ. ɻʝʧʘʪʦʮʠʪʠ ʜʦʚʦʣʽ 

ʥʘʙʨʷʢʣʽ, ʟ ʦʟʥʘʢʘʤʠ ʟʝʨʥʠʩʪʦʾ ʽ ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ, ʷʢʘ ʫ ʥʝʯʠʩʣʝʥʥʠʭ 

ʢʣʽʪʠʥʘʭ ʥʘʙʫʚʘʣʘ ʦʟʥʘʢʠ ʙʘʣʦʥʥʦʾ. ʂʨʽʤ ʪʦʛʦ, ʫ ʮʠʪʦʧʣʘʟʤʽ ʢʣʽʪʠʥ ʚʠʷʚʣʝʥʽ 

ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ çʧʫʩʪʦʪʠè ʟ ʥʝʯʽʪʢʠʤʠ ʦʙʨʠʩʘʤʠ ï ʨʦʟʯʠʥ ʩʢʫʧʯʝʥʴ 

ʛʣʽʢʦʛʝʥʫ. ʆʢʨʝʤʽ ʛʝʧʘʪʦʮʠʪʠ, ʽʥʦʜʽ ʛʨʫʧʠ ʢʣʽʪʠʥ ʚʠʟʥʘʯʘʣʠʩʴ ʫ ʩʪʘʥʽ 

ʢʦʣʽʢʚʘʮʽʡʥʦʛʦ ʥʝʢʨʦʟʫ.  

 

ʈʠʩ. 3.4. ʇʝʯʽʥʢʘ ʱʫʨʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʤʦʥʦʤʝʨʫ. ʈʘʜʽʘʣʴʥʦ-ʙʘʣʢʦʚʠʡ 

ʨʠʩʫʥʦʢ ʟʤʘʟʘʥʦ, ʛʝʧʘʪʦʮʠʪʠ ʟ ʦʟʥʘʢʘʤʠ ʟʝʨʥʠʩʪʦʾ, ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ, 

ʚʠʜʥʦ çʧʫʩʪʦʪʠè ʫ ʮʠʪʦʧʣʘʟʤʽ, ʜʨʽʙʥʽ ʚʦʛʥʠʱʘ ʢʦʣʽʢʚʘʮʽʡʥʦʛʦ ʥʝʢʨʦʟʫ. 

ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʭ100.  

ʇʨʦʩʪʝʞʫʚʘʚʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʨʘʞʝʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʧʘʪʦʮʠʪʽʚ 

(ʘʥʽʟʦʮʠʪʦʟ ʽ ʘʥʽʟʦʥʫʢʣʝʦʟ), ʟʤʝʥʰʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʜʚʫʭ̫ ʜʝʨʥʠʭ ʢʣʽʪʠʥ. ɺʩʽ ʮʽ 

ʟʤʽʥʠ ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʱʫʨʽʚ ʤʘʣʠ ʜʠʬʫʟʥʠʡ ʭʘʨʘʢʪʝʨ (ʨʠʩ. 3.5, ʨʠʩ. 

3.6).  
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ʈʠʩ. 3.5. ʇʝʯʽʥʢʘ ʱʫʨʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʤʦʥʦʤʝʨʫ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʍ1000. 

 

ʋ ʚʩʽʭ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʫʜʠʥʥʽ ʨʦʟʣʘʜʠ ʫ ʚʠʛʣʷʜʽ ʥʝʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʰʠʨʝʥʠʭ ʘʙʦ ʩʪʠʩʥʫʪʠʭ ʩʠʥʫʩʦʾʜʘʣʴʥʠʭ ʛʝʤʦʢʘʧʽʣʷʨʽʚ, ʧʦʚʥʦʢʨʦʚʥʦʩʪʽ 

ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ, ʩʪʘʟ ʝʨʠʪʨʦʮʠʪʽʚ ʚ ʥʠʭ (ʨʠʩ. 3.6). ʋ ʦʜʥʦʛʦ ʱʫʨʘ ʚʠʷʚʣʝʥʽ 

ʜʨʽʙʥʽ ʢʨʦʚʦʚʠʣʠʚʠ ʟ ʧʦʨʫʰʝʥʥʷʤ ʩʪʨʫʢʪʫʨʠ ʪʢʘʥʠʥʠ (ʨʠʩ. 3.7) 

  

ʈʠʩ. 3.6. ʇʝʯʽʥʢʘ ʱʫʨʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʤʦʥʦʤʝʨʫ: ʘ ï ʥʝʨʽʚʥʦʤʽʨʥʝ 

ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʧʦʚʥʦʢʨʦʚʥʽʩʪʴ ʛʝʤʦʢʘʧʽʣʷʨʽʚ (ʭ400); ʙ ï ʧʦʚʥʦʢʨʦʚôʷ 

ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ, ʩʪʘʟ ʝʨʠʪʨʦʮʠʪʽʚ (ʭ200). ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ.  

 ͊  ͋
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ʈʠʩ. 3.7. ʇʝʯʽʥʢʘ ʱʫʨʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʤʦʥʦʤʝʨʫ. ʂʨʦʚʦʚʠʣʠʚʠ 

ʽʥʪʨʘʯʘʩʪʦʯʢʦʚʦ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʭ300. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʧʨʝʧʘʨʘʪʽʚ ʧʝʯʽʥʢʠ ʱʫʨʽʚ, ʷʢʠʤ ʥʘ ʪʣʽ ʚʚʝʜʝʥʥʷ 

ʤʦʥʦʤʝʨʫ ʚʚʦʜʠʣʠ ʬʫʣʝʨʝʥ ʉ60 ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʾ ʧʨʦʪʝʢʪʦʨʥʦʾ ʜʽʾ 

ʫ ʧʝʯʽʥʮʽ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʘʥʘʣʦʛʽʯʥʽ ʟʘ ʭʘʨʘʢʪʝʨʦʤ, ʘʣʝ ʤʝʥʰʽ ʟʘ 

ʚʠʨʘʟʥʽʩʪʶ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʶ ʟʤʽʥʠ ʛʝʧʘʪʦʮʠʪʽʚ. ʎʽ ʟʤʽʥʠ, ʫ ʧʝʨʝʚʘʞʥʽʡ 

ʙʽʣʴʰʦʩʪʽ ʱʫʨʽʚ, ʤʘʣʠ ʟʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ɺʽʜʧʦʚʽʜʥʦ, ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ 

ʟʙʝʨʝʞʝʥʘ ʨʘʜʽʘʣʴʥʦ-ʙʘʣʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʝʯʽʥʢʦʚʦʾ ʧʘʨʝʥʭʽʤʠ (ʨʠʩ. 3.8). 
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ʈʠʩ. 3.8. ʇʝʯʽʥʢʘ ʱʫʨʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʌʫʣʝʨʝʥʫ ʉ60 ʥʘ ʪʣʽ ʚʚʝʜʝʥʥʷ 

ʤʦʥʦʤʝʨʫ. ɿʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʛʝʧʘʪʦʮʠʪʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʭ100. 

 

 

ʈʠʩ. 3.9. ʇʝʯʽʥʢʘ ʱʫʨʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʌʫʣʝʨʝʥʫ ʉ60 ʥʘ ʪʣʽ ʚʚʝʜʝʥʥʷ 

ʤʦʥʦʤʝʨʫ. ʄʝʥʰʘ ʚʠʨʘʟʥʽʩʪʴ ʟʝʨʥʠʩʪʦʾ ʽ ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ ʛʝʧʘʪʦʮʠʪʽʚ, 

ʟʤʝʥʰʝʥʥʷ ʥʝʢʨʦʪʠʯʥʦ ʟʤʽʥʝʥʠʭ ʢʣʽʪʠʥ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʭ400.  

 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʟʙʝʨʽʛʘʚʩʷ ʚʠʨʘʟʥʠʡ ʘʥʽʟʦʥʫʢʣʝʦʟ, ʟʤʝʥʰʝʥʠʡ ʧʫʣ 

ʜʚʫʷʜʝʨʥʠʭ ʢʣʽʪʠʥ. ʊʘʢʦʞ, ʚʦʛʥʠʱʝʚʦ ʙʫʣʘ ʧʦʪʦʚʱʝʥʘ ʢʘʧʩʫʣʘ ʦʨʛʘʥʫ. 

ɼʦʩʪʘʪʥʴʦ ʚʠʨʘʟʥʽ ʙʫʣʠ ʽ ʩʫʜʠʥʥʽ ʨʦʟʣʘʜʠ, ʭʦʯʘ ʢʨʦʚʦʚʠʣʠʚʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ 

(ʨʠʩ. 3.10, ʨʠʩ. 3.11). 
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ʈʠʩ. 3.10. ʇʝʯʽʥʢʘ ʱʫʨʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʌʫʣʝʨʝʥʫ ʉ60 ʥʘ ʪʣʽ ʚʚʝʜʝʥʥʷ 

ʤʦʥʦʤʝʨʫ. ʅʝʨʽʚʥʦʤʽʨʥʘ ʧʦʚʥʦʢʨʦʚʥʽʩʪʴ ʩʠʥʫʩʦʾʜʘʣʴʥʠʭ ʛʝʤʦʢʘʧʽʣʷʨʽʚ, ʩʪʘʟ 

ʝʨʠʪʨʦʮʠʪʽʚ. ɻʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ. ʭ200. 

 

 

ʈʠʩ. 3.11. ʇʝʯ̔ʥʢʘ ʱʫʨʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʌʫʣʝʨʝʥʫ ʉ60 ʥʘ ʪʣʽ ʚʚʝʜʝʥʥʷ 

ʤʦʥʦʤʝʨʫ. ʈʦʟʰʠʨʝʥʥʷ ʪʘ ʧʦʚʥʦʢʨʦʚʥʽʩʪʴ ʚʝʥʦʟʥʠʭ ʩʫʜʠʥ. ɻʝʤʘʪʦʢʩʠʣʽʥ-

ʝʦʟʠʥ. ʭ200. 
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ʆʪʞʝ, ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʩʚʽʪʣʦʦʧʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʪʨʠʚʘʣʝ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʟ ʙʘʟʠʩʫ 

ʘʢʨʠʣʦʚʠʭ ʧʨʦʪʝʟʽʚ ʩʧʨʠʯʠʥʷʻ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʨʦʟʣʘʜʠ 

ʛʝʤʦʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʌʫʣʝʨʝʥʫ ʉ60 ʥʘ ʪʣʽ ʜʽʾ 

ʤʦʥʦʤʝʨʫ ʟʤʝʥʰʫʻ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʽ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʽ 

ʧʨʦʷʚʠ ʚ ʧʝʯʽʥʢʦʚʠʭ ʯʘʩʪʦʯʢʘʭ, ʪʦʤʫ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʚ 

ʷʢʦʩʪʽ ʧʨʦʪʝʢʪʦʨʘ ʦʨʛʘʥʽʚ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʧʦʚʥʠʤʠ ʪʘ 

ʯʘʩʪʢʦʚʠʤʠ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ.  

ɺ ʣʽʪʝʨʘʪʫʨʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʦʙʦʪʠ, ʷʢʽ ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ 

ʢʦʨʝʛʫʶʯʦʛʦ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʽʚ ʥʘ ʧʝʨʝʙʽʛ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ [1, 2]. 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʥʘʧʨʘʮʶʚʘʥʥʷʤʠ ʫʯʝʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʷʢʦʩʪʽ ʥʘʫʢʦʚʦʛʦ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʷʢ ʧʨʦʪʝʟʥʠʭ 

ʩʪʦʤʘʪʠʪʽʚ, ʪʘʢ ʽ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʚ 

ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ. 

1. ʈʝʟʫʣʴʪʘʪʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʫ 

çʌʪʦʨʘʢʩʘè ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ ʧʦʨʽʚʥʶʶʯʠ ʟʽ 

ʟʚʠʯʘʡʥʦʶ ʧʣʘʩʪʤʘʩʦʶ. ʇʦʢʘʟʥʠʢ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʙʽʣʴʰʠʡ ʚ 2,28 ʨʘʟʠ ʚ 

ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʧʣʘʩʪʤʘʩʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʨʘʱʫ ʧʦʚʝʨʭʥʝʚʫ ʟʜʘʪʥʽʩʪʴ 

ʧʨʦʪʠʩʪʦʷʪʠ ʤʝʭʘʥʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʚʝʨʭʥʶ, ʙʝʟ 

ʟʤʽʥ ʧʦʚʝʨʭʥʝʚʦʾ ʩʪʨʫʢʪʫʨʠ. ɿʨʘʟʢʠ ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ  ʙʽʣʴʰ ʩʪʽʡʢʽ ʜʦ 

ʨʫʡʥʫʚʘʥʥʷ ʙʦ ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʩʥʦʾ ʟʘʣʠʰʢʦʚʦʾ ʜʝʬʦʨʤʘʮʽ ʜʦ ʨʫʡʥʫʚʘʥʥʷ 

ʟʨʘʟʢʘ ʥʘ 2,82% ʚʠʱʠʡ ʚʽʜ ʟʚʠʯʘʡʥʦʾ ʧʣʘʩʪʤʘʩʠ. ʊʦʤʫ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʪʘʢʠʡ ʤʘʪʝʨʽʘʣ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ ʩʪʦʤʘʪʦʣʦʛʽʾ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʦʣʦʤʦʢ ʟʥʽʤʥʠʭ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ ʽ ʧʨʦʜʦʚʞʝʥʥʷ ʾʭ ʪʝʨʤʽʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ . 

2. ʅʘʚʝʜʝʥʽ ʜʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽ ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ çʌʪʦʨʘʢʩè ʟ ʧʦʢʨʠʪʪʷʤ ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ ʉ60 ʤʘʻ ʤʝʥʰʠʡ 
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ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽ ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ  çʌʪʦʨʘʢʩʦʤè 

ʙʝʟ ʧʦʢʨʠʪʪʷ, ʮʝ  ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʚʠʱʠʡ ʩʪʫʧʽʥʴ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʤʘʪʝʨʽʘʣʫ ʟ ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ, ʱʦ ʚ ʧʽʜʩʫʤʢʫ ʟʤʝʥʰʫʻ 

ʚʠʤʠʚʘʥʥʷ  ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʟ ʧʨʦʪʝʟʘ, ʱʦ ʥʘʧʨʷʤʫ ʧʦʢʨʘʱʫʻ 

ʧʘʨʘʤʝʪʨʠ ʤʽʮʥʦʩʪʽ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ. 

3. ʊʨʠʚʘʣʝ ʚʚʝʜʝʥʥʷ ʌʫʣʝʨʝʥʫ ʥʝ ʯʠʥʠʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʩʠʩʪʝʤʫ ʝʨʠʪʨʦ- ʪʘ ʣʝʡʢʦʧʦʝʟʫ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ, ʥʝ ʚʧʣʠʚʘ ̒ʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʧʝʯʽʥʢʦʚʠʭ ʪʨʘʥʩʘʤʽʥʘʟ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʩʪʘʥ ʧʝʯʽʥʢʠ. 

 4. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʨʠʚʘʣʝ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʟ 

ʙʘʟʠʩʫ ʘʢʨʠʣʦʚʠʭ ʧʨʦʪʝʟʽʚ ʩʧʨʠʯʠʥʷʻ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ 

ʨʦʟʣʘʜʠ ʛʝʤʦʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʌʫʣʝʨʝʥʫ ʉ60 ʥʘ 

ʪʣʽ ʜʽʾ ʤʦʥʦʤʝʨʫ ʟʤʝʥʰʫʻ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʽ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʽ 

ʧʨʦʷʚʠ ʚ ʧʝʯʽʥʢʦʚʠʭ ʯʘʩʪʦʯʢʘʭ, ʪʦʤʫ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʚ 

ʷʢʦʩʪʽ ʧʨʦʪʝʢʪʦʨʘ ʦʨʛʘʥʽʚ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʧʦʚʥʠʤʠ ʪʘ 

ʯʘʩʪʢʦʚʠʤʠ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ. 

ʉʧʠʩʦʢ  ʧʨʘʮʴ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ: 

1. ʉʠʣʝʥʢʦ ɹʖ, ɼʚʦʨʥʠʢ ɺʄ. ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʘʟʠʩʥʦʾ 

ʧʣʘʩʪʤʘʩʠ ʟ ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ 

ʤʝʜʠʮʠʥʠ. 2017;ʊ.17(3{59} ):242-246. 

2. ʉʠʣʝʥʢʦ ɹʖ. ɺʠʚʯʝʥʥʷ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ ʦʨʛʘʥʽʟʤ 

ʱʫʨʽʚ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ. 2018;ʊ.18(2{62} ):172-176.  

3.ʉʠʣʝʥʢʦ ɹʖ, ʉʠʣʝʥʢʦ ʖɯ, ɭʨʦʰʝʥʢʦ ɻɸ. ɺʧʣʠʚ 1% ʝʬʽʨʫ 

ʤʝʪʘʢʨʠʣʦʚʦʾ ʢʠʩʣʦʪʠ ʽ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ 

ʱʫʨʽʚ. ʉʚʽʪ ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʣʦʛʽʾ. 2019;23(69):217-221 

4.ʉʠʣʝʥʢʦ ɹʖ. ʇʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ ʧʣʘʩʪʤʘʩʠ ʟ ʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʘʤʠ 

ʉ60. ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʣʽʢʘʨʽʚ-ʽʥʪʝʨʥʽʚ, 

ʤʘʛʽʩʪʨʽʚ ʪʘ ʢʣʽʥʽʯʥʠʭ ʦʨʜʠʥʘʪʦʨʽʚ  çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠè 

( 25 ʪʨʘʚʥʷ 2015 ʨʦʢʫ) -  ʇʦʣʪʘʚʘ: ɺɼʅɿʋ ʋʄʉɸ ï 2015 - ʉ. 86. 
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5. ʉʠʣʝʥʢʦ ɹ.ʖ., ɼʚʦʨʥʠʢ ɺ.ʄ., ʉʠʣʝʥʢʦ ʖ.ɯ. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ ʽ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ  ʙʘʟʠʩʥʦʾ ʧʣʘʩʪʤʘʩʠ ʟ ʤʦʜʠʬʽʢʦʚʘʥʦʶ 

ʧʦʚʝʭʥʝʶ. ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾè (6-7 ʛʨʫʜʥʷ 2019 

ʨʦʢʫ) ï ʍʘʨʢʽʚ: ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ï 2019. - ʉ. 

148-151. 

6. ʉʠʣʝʥʢʦ ɹʖ. ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʘʟʠʩʥʦʾ ʧʣʘʩʪʤʘʩʠ ʟ 

ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ. ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʣʽʢʘʨʽʚ-ʽʥʪʝʨʥʽʚ, ʤʘʛʽʩʪʨʽʚ ʪʘ ʢʣʽʥʽʯʥʠʭ ʦʨʜʠʥʘʪʦʨʽʚ  çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 

ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠè ( 25 ʪʨʘʚʥʷ 2017 ʨʦʢʫ) -  ʇʦʣʪʘʚʘ: ɺɼʅɿʋ ʋʄʉɸ ï 2017 

- ʉ. 92-93. 

7. ʉʠʣʝʥʢʦ ɹʖ. ɺʠʚʯʝʥʥʷ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ ʦʨʛʘʥʽʟʤ 

ʱʫʨʽʚ. ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʣʽʢʘʨʽʚ-ʽʥʪʝʨʥʽʚ, 

ʤʘʛʽʩʪʨʽʚ ʪʘ ʢʣʽʥʽʯʥʠʭ ʦʨʜʠʥʘʪʦʨʽʚ, ʧʨʠʩʚʷʯʝʥʦʾ 25 ʨʽʯʯʶ ʅʘʚʯʘʣʴʥʦ-

ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ.   çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ 

ʤʝʜʠʮʠʥʠè( 24 ʪʨʘʚʥʷ 2018 ʨʦʢʫ) -  ʇʦʣʪʘʚʘ: ɺɼʅɿʋ ʋʄʉɸ ï 2018 - ʉ. 85. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. ʄʘʤʦʥʪʦʚʘ ʊɺ,  ʄʠʢʠʪʶʢ ʄɺ, ɹʦʙʨʦʚʘ ʅʆ. ʪʘ ʽʥ. ʇʨʦʪʠʟʘʧʘʣʴʥʘ ʜʽʷ 

ʬʫʣʝʨʝʥʫ ʉ60 ʧʨʠ ʘʜôʶʚʘʥʪʥʦʤʫ ʘʨʪʨʠʪʽ ʫ ʱʫʨʽʚ. ʌʽʟʽʦʣʦʛʽʯʥʠʡ ʞʫʨʥʘʣ. 

2015; 59(3):102ï110. 

2. ʄʘʤʦʥʪʦʚʘ ʊɺ, ʂʫʮʝʥʢʦ ʅʃ, ʄʠʢʠʪʶʢ ʄɺ, ʪʘ ʽʥ. ʈʝʛʫʣʷʮʽʷ ʬʫʣʝʨʝʥʦʤ ʉ 

60 ʬʘʛʦʮʠʪʦʟʫ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ. ʄʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ: çʄʝʜʠʯʥʘ ʥʘʫʢʘ ï 2010è; 2010. 118. 
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ʈʆɿɼɯʃ ɯV 

ʉʊɸʅ ʊʂɸʅʀʅ ʇʈʆʊɽɿʅʆɻʆ ʃʆɾɸ, ɺ ɻʈʋʇɸʍ 

ʉʇʆʉʊɽʈɽɾɽʅʔ ɺ ʇʈʆʎɽʉɯ ʆʈʊʆʇɽɼʀʏʅʆɻʆ ʃɯʂʋɺɸʅʅʗ 

 

4.1 ʉʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ ʧʘʮʽʻʥʪʽʚ  

 

ʅʘʤʠ ʜʣʷ ʦʮʽʥʢʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʪʦʨʠʥʥʦʶ 

ʯʘʩʪʢʦʚʦʶ ʪʘ ʧʦʚʥʦʶ ʘʜʝʥʪʽʻʶ ʽ ʧʨʦʪʝʟʥʠʤ ʩʪʦʤʘʪʠʪʦʤ ʦʙʩʪʝʞʝʥʦ ʽ 

ʧʨʦʚʝʜʝʥʦ ʦʨʪʦʧʝʜʠʯʥʝ ʩʪʦʤʘʪʦʣʦʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ 50 ʦʩʽʙ, ʩʝʨʝʜ ʷʢʠʭ ʙʫʣʦ 25 

ʯʦʣʦʚʽʢʽʚ ʽ 25 ʞʽʥʦʢ. ɼʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʚʩʽ ʧʘʮʽʻʥʪʠ ʤʘʣʠ ʟʥʽʤʥʽ 

ʧʣʘʩʪʠʥʢʦʚʽ ʧʨʦʪʝʟʠ ʽʟ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ. ʇʨʠʯʠʥʦʶ ʜʣʷ ʟʚʝʨʥʝʥʥʷ ʟʘ 

ʦʨʪʦʧʝʜʠʯʥʦʶ ʜʦʧʦʤʦʛʦʶ ʩʪʘʣʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʞʫʚʘʥʥʷ ʽ ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʨʘʥʽʰʝ ʚʠʛʦʪʦʚʣʝʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʫ ʟʚôʷʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ 

ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ ʚ ʤôʷʢʠʭ  ʪʢʘʥʠʥʘʭ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ.  ʉʢʘʨʛʠ ʥʘ ʙʦʣʴʦʚʽ 

ʚʽʜʯʫʪʪʷ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʧʦʨʫʰʝʥʥʷ 

ʬʽʢʩʘʮʽʾ ʽ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʨʦʪʝʟʘ ʚ ʟʚô̫ ʟʢʫ ʽʟ ʥʘʙʨʷʢʦʤ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʤô̫ ʢʠʭ 

ʪʢʘʥʠʥ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʚʽʜʯʫʪʪʷ ʧʝʯʽʾ ʽ ʩʫʭʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ 90% 

ʧʘʮʽʻʥʪʽʚ.  

ʉʝʨʝʜ ʦʙʩʪʝʞʝʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʪʦʢʩʠʢʦ-ʘʣʝʨʛʽʯʥʠʤ ʩʪʦʤʘʪʠʪʦʤ ʽ ʧʦʚʥʦʶ 

ʚʪʦʨʠʥʥʦʶ ʘʜʝʥʪʽʻʶ ʙʫʣʦ ʧôʷʪʴ ʦʩʽʙ ʚ ʜʨʫʛʽʡ ʛʨʫʧʽ ʽ 1 ʚ ʪʨʝʪʽʡ, ʩʝʨʝʜ ʥʠʭ 4 

ʯʦʣʦʚʽʢʠ ʽ 2 ʞʽʥʢʠ. ʅʘ ʚʝʨʭʥʽʡ ʱʝʣʝʧʽ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 2 ʪʠʧ ʟʘ ʐʨʝʜʝʨʦʤ ʫ 5 

ʧʘʮʽʻʥʪʽʚ ʜʨʫʛʦʾ ʽ 1 ʚ ʪʨʝʪʽʡ ʛʨʫʧʽ ʽ ʚʩʽ ʪʠʧʠ ʟʘ ʂʝʣʣʝʨʦʤ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 

ʥʠʞʥʽʡ ʱʝʣʝʧʽ (ʊʘʙʣʠʮʷ 4.1).  

ʂʦʤʙʽʥʦʚʘʥʽ (ʧʦʚʥʘ ʘʜʝʥʪʽʷ ʽ ʯʘʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ʥʘ ʦʜʥʽʡ ʽʟ ʱʝʣʝʧ) 

ʚʠʷʚʣʝʥʽ ʫ 12 ʦʩʽʙ (4 ʯʦʣʦʚʽʢʠ ʽ 8 ʞʽʥʦʢ). ʉʝʨʝʜ ʷʢʠʭ 10 ʦʩʽʙ ʤʘʣʠ ʧʦʚʥʫ 

ʘʜʝʥʪʽʶ ʥʘ ʚʝʨʭʥʽʡ ʱʝʣʝʧʽ ʽ 2 ʥʘ ʥʠʞʥʽʡ ʱʝʣʝʧʽ, ʜʦʤʽʥʫʶʯʠʤ ʙʫʚ ʜʨʫʛʠʡ ʪʠʧ 

ʟʘ ʐʨʝʜʝʨʦʤ. ɺʽʜʧʦʚʽʜʥʦ ʚʦʥʠ ʤʘʣʠ ʯʘʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ʟʫʙʥʦʛʦ ʨʷʜʫ ʥʘ 

ʥʠʞʥ̔ʡ ʱʝʣʝʧʽ ʽ 9 ʽʟ ʥʠʭ ʧʝʨʰʠʡ ʢʣʘʩ ʟʘ ʂʝʥʥʝʜʽ. ʏʘʩʪʢʦʚʽ ʜʝʬʝʢʪʠ ʟʫʙʥʠʭ 

ʨʷʜʽʚ ʥʘ ʦʙʦʭ ʱʝʣʝʧʘʭ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ 21 ʧʘʮʽʻʥʪʘ, ʩʝʨʝʜ ʥʠʭ 11 ʯʦʣʦʚʽʢʽʚ ʽ 

10 ʞʽʥʦʢ. ʋ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʜʨʫʛʦʾ ʽ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʧʝʨʝʚʘʞʘʣʠ ʜʚʦʩʪʦʨʦʥʥʽ 
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ʥʝʦʙʤʝʞʝʥʽ ʜʝʬʝʢʪʠ ʷʢ ʚʝʨʭʥʴʦʾ ʪʘʢ ʽ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ. ʏʘʩʪʢʦʚʽ ʜʝʬʝʢʪʠ 

ʟʫʙʥʠʭ ʨʷʜʽʚ ʥʘ ʦʜʥʽʡ ʽʟ ʱʝʣʝʧ ʙʫʣʠ ʫ 11 ʧʘʮʽʻʥʪʽʚ 6 ʯʦʣʦʚʽʢʽʚ ʽ 5 ʞʽʥʦʢ. ʋ 10  

ʦʩʽʙ ʜʨʫʛʦʾ ʽ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʚʦʩʪʦʨʦʥʥʽ ʥʝʦʙʤʝʞʝʥʽ ʜʝʬʝʢʪʠ ʷʢ 

ʚʝʨʭʥʴʦʾ ʪʘʢ ʽ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʽ ʫ 1 ʧʘʮʽʻʥʪʘ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʦʜʥʦʩʪʦʨʦʥʥʽʡ 

ʢʽʥʮʝʚʠʡ ʜʝʬʝʢʪ. 

ʊʘʙʣʠʮʷ 4.1 

ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ 

             ɻʨʫʧʠ ʧʘʮʽʻʥʪʽʚ 

 

ɼʽʘʛʥʦʟ 

2 ʛʨʫʧʘ 3 ʛʨʫʧʘ ɺʩʴʦʛʦ 

 ʏʦʣʦʚʽʢʠ ɾʽʥʢʠ ʏʦʣʦʚʽʢʠ ɾʽʥʢʠ 

 

 

ʂʝʥʥʝʜʽ 

1 ʢʣʘʩ 

ɺ/ʑ 5 5 5 8 23 

ʅ/ʑ 8 6 6 7 27 

 

2ʢʣʘʩ 

ɺ/ʑ   1  1 

ʅ/ʑ  2 2 2 6 

 

3 ʢʣʘʩ 

ɺ/ʑ 1 1 2 2 6 

ʅ/ʑ   1  1 

 

4 ʢʣʘʩ 

ɺ/ʑ      

ʅ/ʑ 1    1 

ʐʨʝʜʝʨ 1 1  1  2 

 2 4 6 2 1 13 

3    1 1 

ʂʝʣʣʝʨ 1 1 1   2 

2 1 1  1 3 

3 1 1   2 

4   1  1 

ɺʩʴʦʛʦ  23 23 21 22 89 
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ʉʢʘʨʛʠ ʦʙʩʪʝʞʝʥʠʭ ʙʫʣʠ ʥʘ ʫʪʨʫʜʥʝʥʥʷ ʧʨʠ ʚʞʠʚʘʥʥʽ ʾʞʽ, ʜʝʬʝʢʪ ʤʦʚʠ, 

ʝʩʪʝʪʠʯʥʽ ʜʝʬʝʢʪʠ. ʆʙʣʠʯʯʷ ʫ ʦʙʩʪʝʞʝʥʠʭ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ ʩʠʤʝʪʨʠʯʥʽ. 

ʉʧʦʩʪʝʨʽʛʘʣʠ ʟʥʠʞʝʥʥʷ ʚʠʩʦʪʠ ʥʠʞʥʴʦʾ ʪʨʝʪʠʥʠ ʦʙʣʠʯʯʷ ʨʽʟʢʫ ʚʠʨʘʞʝʥʽʩʪʴ 

ʥʦʩʦʛʫʙʥʠʭ ʽ ʧʽʜʙʦʨʽʜʥʠʭ ʩʢʣʘʜʦʢ ʫ ʧʘʮʽʻʥʪʽʚ 2 ʽ 3 ʛʨʫʧʠ. ʇʨʠ ʦʛʣʷʜʽ ʰʢʽʨʠ 

ʦʙʣʠʯʯʷ ʽ ʰʠʾ, ʘ ʪʘʢʦʞ ʚʠʜʠʤʠʭ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʧʘʪʘʣʦʛʽʯʥʠʭ ʟʤʽʥ ʥʝ 

ʚʠʷʚʣʝʥʦ. ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʨʝʛʽʦʥʘʨʥʠʭ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ ʑʃɼ ʥʝ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʙʫʜʴ-ʷʢʠʭ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʦʨʤʠ. ɹʦʣʽʩʥʽʩʪʴ ʚ ʤʽʩʮʷʭ ʚʠʭʦʜʫ ʛʽʣʦʢ 

ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʫ ʥʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ. 

ɺʠʜ ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʠʭ ʧʨʦʪʝʟʽʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʪʘʙʣʠʮʽ 4.2. 

ʊʘʙʣʠʮʷ 4.2 

ɺʠʜʠ ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʠʭ ʧʨʦʪʝʟʽʚ 

 ɺʠʜ ʧʨʦʪʝʟʘ ʑʝʣʝʧʘ ʂʽʣʴʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʠʭ ʧʨʦʪʝʟʽʚ ɺʩʴʦʛʦ 

2 ʛʨʫʧʘ 3 ʛʨʫʧʘ 

ʏʦʣʦʚʽʢʠ ɾʽʥʢʠ ʏʦʣʦʚʽʢʠ ɾʽʥʢʠ 

ʇʦʚʥʽ ʟʥʽʤʥʽ 

ʧʣʘʩʪʠʥʢʦʚʽ 

ʧʨʦʪʝʟʠ 

ɺʝʨʭʥʷ 

ʱʝʣʝʧʘ 

5 6 3 2 16 24 

    

ɺʩʴʦʛʦ 11 5 

ʅʠʞʥʷ 

ʱʝʣʝʧʘ 

3 3 1 1 8 

    

ɺʩʴʦʛʦ 6 2 

ʏʘʩʪʢʦʚʽ  

ʟʥʽʤʥʽ 

ʧʣʘʩʪʠʥʢʦʚʽ 

ʧʨʦʪʝʟʠ 

ɺʝʨʭʥʷ 

ʱʝʣʝʧʘ 

6 6 8 10 30 65 

    

ɺʩʴʦʛʦ 12 18 

ʅʠʞʥʷ 

ʱʝʣʝʧʘ 

9 8 9 9 35 

    

ɺʩʴʦʛʦ 17 18 

ɺʩʴʦʛʦ ʯ/ʞ  23 23 21 22 89 

ɺʩʴʦʛʦ  46 43  
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4.2 ʂʣʽʥʽʯʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʫ ʛʨʫʧʘʭ ʚ ʨʽʟʥʽ 

ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ 

 

ʂʣʽʥʽʯʥʫ ʦʮʽʥʢʫ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʪʘ ʷʢʦʩʪʽ ʧʨʦʪʝʟʫʚʘʥʥʷ 

ʧʦʚʥʠʤʠ ʽ ʯʘʩʪʢʦʚʠʤʠ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ, ʷʢʽ ʚʠʛʦʪʦʚʣʷʣʠʩʷ, ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʫʙôʻʢʪʠʚʥʠʭ ʜʘʥʠʭ (ʩʢʘʨʛʠ, ʘʥʘʤʥʝʟ ʭʚʦʨʦʙʠ ʪʘ ʞʠʪʪʷ) ʪʘ 

ʦʙôʻʢʪʠʚʥʠʭ ʜʘʥʠʭ (ʦʛʣʷʜ, ʧʘʣʴʧʘʮʽʷ), ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʜʦʙʫ, 7 ʜʥʽʚ, 1 ʤʽʩʷʮʴ 

ʪʘ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʚʘʣʠ ʩʪʘʥ 

ʧʘʨʦʜʦʥʪʫ ʦʧʦʨʥʠʭ ʟʫʙʽʚ, ʥʘʷʚʥʽʩʪʴ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ 

(ʦʟʥʘʢʠ ʛʽʧʝʨʝʤʽʾ, ʥʘʙʨʷʢʫ), ʩʪʫʧʽʥʴ ʬʽʢʩʘʮʽʾ ʧʨʦʪʝʟʽʚ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʨʝʢʮʽʾ. 

ɼʣʷ ʦʙôʻʢʪʠʚʥʦʾ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʧʨʦʪʝʟʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ 

ʧʨʦʪʝʟʘʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʟ ʙʘʟʠʩʘʤʠ ʯʘʩʪʢʦʚʠʭ ʽ ʧʦʚʥʠʭ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʦʟʯʠʥ ʐʠʣʣʝʨʘ-ʇʠʩʘʨʝʚʘ. 

ʌʘʨʙʫʚʘʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʚʦʜʠʣʠ ʥʝ ʪʽʣʴʢʠ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ 

ʧʣʦʱʽ ʫʨʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʢʦʨʝʢʮʽʾ ʜʽʣʷʥʦʢ 

ʙʘʟʠʩʽʚ ʧʨʦʪʝʟʽʚ ʧʨʠ ʤʝʭʘʥʽʯʥʽʡ ʜʽʾ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʥʘ ʤʝʪʠʣʦʚʠʡ ʝʬʽʨ ʤʝʪʘʢʨʠʣʦʚʦʾ 

ʢʠʩʣʦʪʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ 13 ʯʦʣʦʚʽʢ (26%) ʧʨʦʙʘ ʙʫʣʘ ʧʦʟʠʪʠʚʥʦʶ ʫ 8 ʦʩʽʙ ɯɯ  ʽ 

5 ʦʩʽʙ ï ɯɯɯ ʛʨʫʧʠ. ʋ 6 ʦʩʽʙ (12%) ʧʨʦʙʘ ʙʫʣʘ ʩʣʘʙʢʦ ʧʦʟʠʪʠʚʥʦʶ ʫ 3 ʦʩʽʙ  ɯɯ  ʽ 

3 ʦʩʽʙ ï ɯɯɯ ʛʨʫʧʠ. ʋ ʨʝʰʪʠ 31 ʦʩʦʙʠ (62%) - 14 ʦʩʽʙ (28%) ɯɯ  ʽ 17 (34%) ʦʩʽʙ ï 

ɯɯɯ ʛʨʫʧʠ ʧʨʦʙʘ ʙʫʣʘ ʥʝʛʘʪʠʚʥʦʶ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʯʝʨʝʟ ʜʦʙʫ, ʚ ʫʩʽʭ  ʛʨʫʧʘʭ ʦʩʽʙ, ʧʽʩʣʷ 

ʥʘʢʣʘʜʘʥʥʷ ʯʘʩʪʢʦʚʠʭ ʟʥʽʤʥʠʭ ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ ʢʦʨʝʢʮʽʾ ʧʦʪʨʝʙʫʚʘʣʠ 

42 ʦʩʦʙʠ (84%) ï 19 ʯʦʣʦʚʽʢ ɯɯ  ʛʨʫʧʠ, 23 ï ɯɯɯ ʛʨʫʧʠ (ʪʘʙʣ. 4.3).  

ʇʨʦʙʘ ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʚ ɯɯ ʛʨʫʧʽ ʯʝʨʝʟ ʜʦʙʫ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ 

ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ ʙʫʣʘ ʧʦʟʠʪʠʚʥʦʶ (1 ʙʘʣ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʜʦ 1ʩʤ2 ) ʫ 18 ʧʘʮʽʻʥʪʽʚ  (94,7%), ʧʦʟʠʪʠʚʥʦʶ (2 ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 1ʩʤ2 ) ʫ 1 ʧʘʮʽʻʥʪʘ (5,3%). ʋ ɯɯɯ ʛʨʫʧʽ ʭʚʦʨʠʭ ʧʨʦʙʘ 

ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʯʝʨʝʟ ʜʦʙʫ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ 
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ʙʫʣʘ ʧʦʟʠʪʠʚʥʦʶ (1 ʙʘʣ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʜʦ 1ʩʤ2) ʫ 20 

ʧʘʮʽʻʥʪʽʚ (87%), ʧʦʟʠʪʠʚʥʦʶ (2 ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 

1ʩʤ2 ) ʫ 3 ʧʘʮʽʻʥʪʽʚ (13%). ʈʠʩ. 4.1. ʆʩʥʦʚʥʦʶ ʩʢʘʨʛʦʶ ʧʘʮʽʻʥʪʽʚ ʙʫʚ ʙʽʣʴ ʧʽʜ 

ʧʨʦʪʝʟʦʤ. ɺʽʟʫʘʣʴʥʦ ʩʧʦʩʪʝʨʽʛʘʣʠ ʣʦʢʘʣʴʥʫ ʛʽʧʝʨʝʤʽʶ  ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʜ 

ʧʨʦʪʝʟʦʤ ʟ ʥʘʷʚʥʽʩʪʶ ʪʦʯʢʦʚʠʭ ʟʦʥ ʝʨʦʟʽʡ ʽ ʩʘʜʝʥ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʤʝʭʘʥʽʯʥʦʶ 

ʪʨʘʚʤʦʶ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʠʩʢʫ ʦʢʨʝʤʠʤʠ ʜʽʣʷʥʢʘʤʠ ʙʘʟʠʩʫ 

ʧʨʦʪʝʟʘ.  

 

 

ʈʠʩ. 4.1. ʇʣʦʱʘ ʟʘʧʘʣʝʥʥʷ ʧʽʜ ʙʘʟʠʩʦʤ ʧʨʦʪʝʟʘ 1 ʜʦʙʘ 

ʏʝʨʝʟ 7 ʜʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʢʦʨʝʢʮʽʶ ʧʨʦʚʝʣʠ ʫ 37 ʦʩʽʙ (74%) 

ï 19  ʦʩʽʙ-ɯɯ ʛʨʫʧʠ, 18-ɯɯɯ ʛʨʫʧʠ. 

ʏʝʨʝʟ 7 ʜʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʫ ɯɯ ʛʨʫʧʽ ʭʚʦʨʠʭ  ʇʨʦʙʘ ʐʠʣʣʻʨʘ 

ï ʇʠʩʘʨʻʚʘ, ʙʫʣʘ ʧʦʟʠʪʠʚʥʦʶ (1 ʙʘʣ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʜʦ 1ʩʤ2) ʫ 

11 ʧʘʮʽʻʥʪʽʚ  (44%), ʧʦʟʠʪʠʚʥʦʶ (2 ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 

1ʩʤ2) ʫ 2 ʧʘʮʽʻʥʪʽʚ (8%), ʨʽʟʢʦ ʧʦʟʠʪʠʚʥʘ ʧʨʦʙʘ (3 ʙʘʣʠ)  ʙʫʣʘ ʫ 8 ʧʘʮʽʻʥʪʽʚ 

(32%) ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ ʋ ɯɯɯ 

ʛʨʫʧʽ ʭʚʦʨʠʭ ʧʨʦʙʘ ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʯʝʨʝʟ 7 ʜʥʽʚ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ 

ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ ʙʫʣʘ ʧʦʟʠʪʠʚʥʦʶ (1 ʙʘʣ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʜʦ 1ʩʤ2) ʫ 8 ʧʘʮʽʻʥʪʽʚ (32%), ʧʦʟʠʪʠʚʥʦʶ (2 ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ 
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ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 1ʩʤ2) ʫ 3 ʧʘʮʽʻʥʪʽʚ (12%), ʨʽʟʢʦ ʧʦʟʠʪʠʚʥʘ ʧʨʦʙʘ (3 

ʙʘʣʠ)  ʙʫʣʘ ʫ 10 ʧʘʮʽʻʥʪʽʚ (40%) ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ. ʈʠʩ. 4.2. ʇʘʮʽʻʥʪʠ ʜʨʫʛʦʾ ʽ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʩʢʘʨʞʠʣʠʩʷ 

ʥʘ ʙʽʣʴ ʧʽʜ ʧʨʦʪʝʟʦʤ. ʅʘ ʩʫʭʽʩʪʴ ʽ ʧʝʯʽʶ ʙʫʣʠ ʩʢʘʨʛʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʦʟʣʠʪʦʶ 

ʬʦʨʤʦʶ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʧʽʜ ʧʨʦʪʝʟʦʤ ʧʝʨʝʚʘʞʥʦ ʥʘ ʚʝʨʭʥʽʡ ʱʝʣʝʧʽ.  

 

 

ʈʠʩ. 4.2. ʇʣʦʱʘ ʟʘʧʘʣʝʥʥʷ ʧʽʜ ʙʘʟʠʩʦʤ ʧʨʦʪʝʟʘ 7 ʜʦʙʘ 

ʇʽʩʣʷ ʜʚʦʭ ʪʠʞʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʨʝʢʮʽʶ ʫ  

11 ʧʘʮʽʻʥʪʽʚ (22%) ï 7ʦʩʽʙ ɯɯ  ʛʨʫʧʠ, 4 ï ɯɯɯ ʛʨʫʧʠ (16%). ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʢʦʨʝʢʮʽʾ ʧʨʦʪʝʟʽʚ ʚ ɯɯ ʽ ɯɯɯ  ʛʨʫʧʽ ʦʩʽʙ ʩʫʙôʻʢʪʠʚʥʽ ʚʽʜʯʫʪʪʷ ʜʠʩʢʦʤʬʦʨʪʫ ʥʝ 

ʟʥʠʢʘʣʠ ʥʘʚʽʪʴ ʧʽʩʣʷ ʧʦʚʪʦʨʥʦʾ ʢʦʨʝʢʮʽʾ ʧʨʦʪʝʟʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʟʘʧʘʣʝʥʥʷ  ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʙʠ ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʧʦʢʘʟʘʣʦ, ʱʦ ʧʽʩʣʷ ʜʚʦʭ ʪʠʞʥʽʚ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʚ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʠ ʥʘʩʪʫʧʥʽ  ʨʝʟʫʣʴʪʘʪʠ ɯɯ  

ʛʨʫʧʘ (1 ʙʘʣ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʜʦ 1ʩʤ2) ʫ 4 ʧʘʮʽʻʥʪʽʚ  (16%), 

ʧʦʟʠʪʠʚʥʦʶ (2 ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 1ʩʤ2) ʫ 3 ʧʘʮʽʻʥʪʽʚ 

(12%), ʨʽʟʢʦ ʧʦʟʠʪʠʚʥʘ ʧʨʦʙʘ (3 ʙʘʣʠ)  ʙʫʣʘ ʫ 18 ʧʘʮʽʻʥʪʽʚ (72%) ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ. ʋ ɯɯɯ ʛʨʫʧʽ ʭʚʦʨʠʭ ʧʨʦʙʘ 

ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʯʝʨʝʟ ʜʚʘ ʪʠʞʥʽ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʣʘʩʪʠʥʢʦʚʠʭ 
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ʧʨʦʪʝʟʽʚ ʙʫʣʘ ʧʦʟʠʪʠʚʥʦʶ (1 ʙʘʣ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʜʦ 1ʩʤ2) ʫ  3 

ʧʘʮʽʻʥʪʽʚ (12%), ʧʦʟʠʪʠʚʥʦʶ (2 ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 

1ʩʤ2) ʫ 5 ʧʘʮʽʻʥʪʽʚ (20%), ʨʽʟʢʦ ʧʦʟʠʪʠʚʥʘ ʧʨʦʙʘ (3 ʙʘʣʠ)  ʙʫʣʘ ʫ 17 ʧʘʮʽʻʥʪʽʚ 

(68%) ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ.    

ʇʽʩʣʷ ʜʚʦʭ ʪʠʞʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʧʘʮʽʻʥʪʠ ʚ ʦʙʦʭ ʛʨʫʧʘʭ 

ʩʢʘʨʞʠʣʠʩʷ ʥʘ ʧʝʯʽʶ, ʩʫʭʽʩʪʴ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʜʝʷʢʽ ʚʽʜʤʽʯʘʣʠ ʧʦʷʚʫ 

ʥʘʙʨʷʢʫ ʩʣʠʟʦʚʦʾ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ  ʧʝʨʝʚʘʞʥʦ ʧʽʜ ʚʝʨʭʥʽʤ ʧʨʦʪʝʟʦʤ, ʚ  

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʦʛʽʨʰʫʚʘʣʘʩʷ ʬʽʢʩʘʮʽʷ ʽ ʩʪʘʙʽʣʽʟʘʮʽʷ ʧʨʦʪʝʟʘ. 

 

 

ʈʠʩ. 4.3. ʇʣʦʱʘ ʟʘʧʘʣʝʥʥʷ ʧʽʜ ʙʘʟʠʩʦʤ ʧʨʦʪʝʟʘ 15 ʜ̔ ʙ 

ʇʘʮʽʻʥʪʘʤ  ɯɯɯ ʛʨʫʧʠ  ʧʽʩʣʷ ʜʚʦʭ ʪʠʞʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʝ ʧʦʢʨʠʪʪʷ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʨʦʪʝʟʽʚ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʢʦʥʪʘʢʪʫʻ ʟʽ ʩʣʠʟʦʚʦʶ ʦʙʦʣʦʥʢʦʶ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ 

ʉ60, ʩʧʦʩʦʙʦʤ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʨʦʟʧʠʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ɼʣʷ ʮʴʦʛʦ ʧʨʦʪʝʟʠ ʫ 

ʧʘʮʽʻʥʪʽʚ ʥʘ ʜʝʢʽʣʴʢʘ ʜʥʽʚ ʚʠʣʫʯʘʣʠʩʷ ʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʢʨʠʪʪʷ 

ʥʘʥʦʤʘʪʝʨʽʘʣʦʤ ʧʦʚʝʨʪʘʣʠʩʷ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʜʦʚʞʫʚʘʣʦʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 
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ʈʠʩ. 4.3.ʄʘʛʥʝʪʨʦʥ 

 

ʈʠʩ. 4.4.ʘ 
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ʈʠʩ. 4.4.ʙ. ɿʥʽʤʥʽ ʧʣʘʩʪʠʥʢʦʚʽ ʧʨʦʪʝʟʠ ʜʦ ʧʦʢʨʠʪʪʷ 

 

 

ʈʠʩ. 4.5. ɿʥʽʤʥʽ ʧʣʘʩʪʠʥʢʦʚʽ ʧʨʦʪʝʟʠ ʧʽʩʣʷ ʧʦʢʨʠʪʪʷ ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ 

ʉ60. 

ʇʽʩʣʷ ʤʽʩʷʮʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ɯɯ ʽ ɯɯɯ  ʛʨʫʧʠ ʢʦʨʝʢʮʽʾ 

ʧʨʦʪʝʟʽʚ ʥʝ ʧʨʦʚʦʜʠʣʠʩʷ, ʪʘʢ ʷʢ ʚʽʜʯʫʪʪʷ ʜʠʩʢʦʤʬʦʨʪʫ ʫ ʧʘʮʽʻʥʪʽʚ ʥʝ ʙʫʣʠ 

ʧʦʚôʷʟʘʥʽ ʟ ʤʝʭʘʥʽʯʥʦʶ ʪʨʘʚʤʦʶ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʠʩʢʫ 
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ʦʢʨʝʤʠʤʠ ʜʽʣʷʥʢʘʤʠ ʙʘʟʠʩʫ ʧʨʦʪʝʟʘ. ʇʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʝʨʦʟʽʾ ʽ 

ʩʘʜʝʥ ʚ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʇʦʢʘʟʥʠʢʠ ʧʨʦʙʠ ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʧʽʩʣʷ ʤʽʩʷʮʷ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʧʨʦʪʝʟʘʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ ʙʫʣʠ ʪʘʢʠʤʠ : (2 ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 1ʩʤ2) ʫ 5 ʧʘʮʽʻʥʪʽʚ (20%), ʨʽʟʢʦ ʧʦʟʠʪʠʚʥʘ ʧʨʦʙʘ (3 ʙʘʣʠ)  

ʙʫʣʘ ʫ 20 ʧʘʮʽʻʥʪʽʚ (80%) - ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ ʧʨʠ ʯʦʤʫ ʫ 11 ʽʟ ʥʠʭ ʟʘʧʘʣʝʥʥʷ ʷʚʣʷʣʦ ʩʦʙʦʶ ʪʦʯʥʫ 

ʬʦʨʤʫ ʽ ʨʦʟʤʽʨ ʧʨʦʪʝʟʘ. ʇʘʮʽʻʥʪʠ ɯɯ  ʛʨʫʧʠ ʩʢʘʨʞʠʣʠʩʴ ʥʘ ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ, ʧʝʯʽʶ, ʩʫʭʽʩʪʴ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʥʘʙʨʷʢ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʽʜ ʚʝʨʭʥʽʤ ʧʨʦʪʝʟʦʤ. ʋ ɯɯɯ ʛʨʫʧʽ ʭʚʦʨʠʭ ʧʨʦʙʘ ʐʠʣʣʻʨʘ ï 

ʇʠʩʘʨʻʚʘ ʧʽʩʣʷ ʤʽʩʷʮʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʙʫʣʘ ʥʝʛʘʪʠʚʥʦʶ ʫ ʚʩʽʭ 

ʭʚʦʨʠʭ. ʇʘʮʽʻʥʪʠ ɯɯɯ ʛʨʫʧʠ ʧʦʚʽʜʦʤʣʷʣʠ ʧʨʦ ʟʥʠʢʥʝʥʥʷ ʥʝʧʨʠʻʤʥʠʭ ʚʽʜʯʫʪʪʽʚ 

(ʧʝʯʽʾ, ʩʫʭʦʩʪʽ, ʥʘʙʨʷʢʫ) ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʽ 

ʚʽʜʤʽʯʘʣʠ ʧʦʢʨʘʱʝʥʥʷ ʬʽʢʩʘʮʽʾ ʧʨʦʪʝʟʽʚ ʦʩʦʙʣʠʚʦ ʥʘ ʚʝʨʭʥʽʡ ʱʝʣʝʧʽ.   

 

 

ʈʠʩ. 4.6. ʇʣʦʱʘ ʟʘʧʘʣʝʥʥʷ ʧʽʜ ʙʘʟʠʩʦʤ ʧʨʦʪʝʟʘ 30 ʜ̔ ʙ 

ɺ ʪʝʨʤʽʥ ʢʦʨʠʩʪʫʚʘʥʥʷ 3 ʤʽʩʷʮʽ ʯʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ 18 ʯʦʣʦʚʽʢ 

(72%) ʧʦʚʽʜʦʤʣʷʣʠ, ʱʦ ʧʝʨʝʩʪʘʣʠ ʧʦʩʪʽʡʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʟʥʽʤʥʠʤʠ 

ʧʨʦʪʝʟʘʤʠ ʧʨʦʪʷʛʦʤ ʜʥʷ, ʯʝʨʝʟ ʥʝʧʨʠʻʤʥʽ ʙʦʣʴʦʚʽ ʚʽʜʯʫʪʪʷ ʧʽʜ ʧʨʦʪʝʟʦʤ, ʘ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʠʰʝ ʧʽʜ ʯʘʩ ʧʨʠʡʦʤʫ ʾʞʽ ʽ ʧʨʠ ʨʦʟʤʦʚʽ. ʋ ɯɯ ʛʨʫʧʽ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʙʠ  ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 2 ʧʘʮʽʻʥʪʽʚ (8%) (2 

ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 1ʩʤ2), ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ (3 ʙʘʣʠ) ʫ 23 ʧʘʮʽʻʥʪʽʚ (92%) ʧʨʠ ʯʦʤʫ ʫ 14 ʽʟ ʥʠʭ 

ʟʘʧʘʣʝʥʥʷ ʷʚʣʷʣʦ ʩʦʙʦʶ ʪʦʯʥʫ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨ ʧʨʦʪʝʟʘ. ʇʘʮʽʻʥʪʠ ɯɯ  ʛʨʫʧʠ  

ʤʘʣʠ ʪʽ ʞ ʩʘʤʽ ʩʢʘʨʛʠ, ʷʢ ʽ ʧʽʩʣʷ ʤʽʩʷʮʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ. ʋ ɯɯɯ ʛʨʫʧʽ 

ʭʚʦʨʠʭ ʧʨʦʙʘ ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʧʽʩʣʷ ʪʨʴʦʭ ʤʽʩʷʮʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʧʨʦʪʝʟʘʤʠ ʙʫʣʘ ʥʝʛʘʪʠʚʥʦʶ ʫ ʚʩʽʭ ʭʚʦʨʠʭ. ʇʘʮʽʻʥʪʠ ɯɯɯ ʛʨʫʧʠ ʥʝ ʚʽʜʤʽʯʘʣʠ 

ʜʠʩʢʦʤʬʦʨʪʫ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʢʣʽʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʢʽʣʴʢʽʩʪʴ ʢʦʨʝʢʮʽʡ ʚ ʦʩʽʙ, ʱʦ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʨʽʟʥʠʤʠ 

ʚʠʜʘʤʠ ʯʘʩʪʢʦʚʠʭ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.3.   

 

 

ʈʠʩ. 4.7. ʇʣʦʱʘ ʟʘʧʘʣʝʥʥʷ ʧʽʜ ʙʘʟʠʩʦʤ ʧʨʦʪʝʟʘ ʧʽʩʣʷ 3 ʤʽʩʷʮʽʚ 

ʢʦʨʠʩʪʫʚʘʥʥʷ 
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ʈʠʩ. 4.8.ʂʽʣʴʢʽʩʪʴ ʢʦʨʝʢʮʽʡ ʫ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ 
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ʊʘʙʣʠʮʷ 4.3 

ʂʣʽʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚ ʦʩʽʙ, ʱʦ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʯʘʩʪʢʦʚʠʭ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ 

ʇʦʢʘʟʥʠʢʠ, ʱʦ 

ʚʠʚʯʘʣʠʩʴ 

ʉʪʘʪʠʩʪʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ 

2 ʛʨʫʧʘ ï ʧʨʦʪʝʟʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ 

ʧʨʦʪʝʟʘʤʠ ʽʟ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ (n=25) 

3 ʛʨʫʧʘ ï ʧʨʦʪʝʟʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ 

ʧʨʦʪʝʟʘʤʠ ʟ ʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60 (n=25) 

1 ʜʦʙʘ 7 ʜʽʙ 15ʜʽʙ 30 ʜʽʙ 3 ʤʽʩʷʮʽ 1 ʜʦʙʘ 7 ʜʽʙ 15ʜʽʙ 30 ʜʽʙ 3 ʤ̔ ʩʷʮʽ 

ʂʽʣʴʢʽʩʪʴ 

ʢʦʨʝʢʮʽʡ 

ʄ 

(%) 

19  

(38%) 

19  

(38%) 

7 

(14%) 

0 

(0%) 

0 

(0%) 

23 

(46%) 

18 

(36%) 

4 

(16%) 

0 

(0%) 

0 

(0%) 

ɿʘʧʘʣʝʥʥʷ ʜʦ 

1ʩʤ2 

ʄ 

(%) 

18 

(72%) 

11 

(44%) 

4 

(16%) 

0 

(0%) 

0 

(0%) 

20 

(80%) 

8 

(32%) 

3 

(12%) 

0 

(0%) 

0 

(0%) 

ɿʘʧʘʣʝʥʥʷ 

ʧʦʥʘʜ 1ʩʤ2 

ʄ 

(%) 

1 

(4%) 

2 

(8%) 

3 

(12%) 

5 

(20%) 

2 

(8%) 

3 

(12%) 

3 

(12%) 

5 

(20%) 

0 

(0%) 

0 

(0%) 

ʈʦʟʣʠʪʝ 

ʟʘʧʘʣʝʥʥʷ 

ʄ 

(%) 

0 

(0%) 

8 

(32%) 

18 

(72%) 

20 

(80%) 

23 

(92%) 

0 

(0%) 

10 

(40%) 

17 

(68%) 

0 

(0%) 

0 

(0%) 
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4.3 ʎʠʪʦʢʽʥʦʚʠʡ ʧʨʦʬʽʣʴ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʫ ʦʩʽʙ, ʱʦ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʪʦʢʽʥʽʚ 

ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʧʘʮʽʻʥʪʽʚ ʤʠ ʚʩʪʘʥʦʚʠʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʟʤʽʥʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʛʨʫʧʠ ʦʙʩʪʝʞʝʥʥʷ ʽ ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʪʘʙʣʠʮʷ 4.4). ɼʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʚ 

II  ʛʨʫʧʽ  ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ IL-1ɓ ʽ 

ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ ʧʘʮʽʻʥʪʽʚ. ʏʝʨʝʟ 7 ʜʥʽʚ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʘ ʚ II  ʽ ʯʝʨʝʟ 

30 ʚ III  ʛʨʫʧʽ  ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɯ ʛʨʫʧʦʶ, ʪʘʢ ʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʚ 4 ʽ 3 ʨʘʟʠ (II 

ʛʨʫʧʘ), ʚ 5 ʽ 3,7 ʨʘʟʠ (III  ʛʨʫʧʘ) ʚʽʜʧʦʚʽʜʥʦ. ʇʽʩʣʷ ʥʘʥʝʩʝʥʥʷ ʥʘ ʧʨʦʪʝʟʠ 

ʤʦʣʝʢʫʣ ʬʫʣʝʨʝʥʫ ʉ60 ʚ IIɯ ʛʨʫʧʽ  ʚʠʷʚʠʣʠ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ IL-1ɓ ʚ 7,33 

ʨʘʟʠ ʥʠʞʯʝ ʧʦʢʘʟʥʠʢʘ III  ʛʨʫʧʠ ʥʘ 30 ʜʝʥʴ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ ʽ ʜʦʩʪʦʚʽʨʥʦ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʘ I ʛʨʫʧʠ (ʪʘʙʣʠʮʷ 4.4). 

ó 

ʊʘʙʣʠʮʷ 4.4 

ɼʠʥʘʤʽʢʘ ʨʽʚʥʷ ʮʠʪʦʢʽʥʽʚ ʫ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʇʦʢʘʟʥʠʢʠ  
 

ɯ ʛʨʫʧʘ II  ʛʨʫʧʘ ʜʦ 

ʧʨʦʪʝʟʫʚʘʥ

ʥ ̫

II  ʛʨʫʧʘ ʥʘ 7 

ʜʝʥʴ 

III ʛʨʫʧʘ 

ʥʘ 30 

ʜʝʥʴ 

III  ʛʨʫʧʘ 

ʧʽʩʣʷ 

ʧʦʢʨʠʪʪʷ 

ʬʫʣʝʨʝʥʦʤ 

ʉ60 

IL -1ɓ, pg/ml 31,9Ñ 

11,8 

53,11Ñ 

18,4 

160Ñ 

35,37*# 

198,9Ñ 

30,7*# 

27,1Ñ 

7,6$ 

ʌʅʇŬ pg/ml 0,17Ñ 

0,1 

0,39Ñ 

0,26 

2,11Ñ 

0,55*# 

2,32Ñ 

0,61*# 

0,30Ñ 

0,1$ 

IL-10 pg/ml 0,62Ñ 

0,43 

0,62Ñ 

0,25 

3,38Ñ 

0,62*# 

2,17Ñ 

0,32*# 

0,21Ñ 

0,13$ 

ʇʨʠʤʽʪʢʘ: *- ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ (ʨ<0,05) ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɯ ʛʨʫʧʠ ʽ  II  ʪʘ ɯɯɯ 

ʛʨʫʧʠ  
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 # -  ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ (ʨ<0,05) ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ Iɯ ʛʨʫʧʠ ʜʦ 

ʧʨʦʪʝʟʫʚʘʥʥʷ ʽ  II  ʪʘ ɯɯɯ ʛʨʫʧʠ  

 $ - ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ (ʨ<0,05) ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ IIɯ ʛʨʫʧʠ ʪʘ IIɯ ʛʨʫʧʠ 

ʧʽʩʣʷ ʧʦʢʨʠʪʪʷ ʬʫʣʝʨʝʥʦʤ 

ʈʽʚʝʥʴ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʙʫʚ ʫ 2,3 

ʨʘʟʠ ʙʽʣʴʰʠʤ ʧʦʨʽʚʥʷʥʦ ʟ  ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. ʅʘ 

ʩʴʦʤʠʡ ʜʝʥʴ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ I ʛʨʫʧʦʶ ʚ 12,4 ʨʘʟʘ ʚ II ʛʨʫʧʽ, ʽ ʚ 13,6 ʨʘʟʘ ʚ III 

ʛʨʫʧʽ ʥʘ 30 ʜʝʥʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʇʽʩʣʷ ʧʦʢʨʠʪʪʷ ʧʨʦʪʝʟʽʚ ʬʫʣʝʨʝʥʦʤ ʉ60 ʚ IIɯ 

ʛʨʫʧʽ ʧʽʩʣʷ ʜʚʦʭ ʪʠʞʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʨʽʚʝʥʴ ʌʅʇŬ ʤʘʚ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʥʠʞʝʥʥʷ ʚ 7,7 ʨʘʟʽʚ ʥʠʞʯʠʤ ʧʦʨʽʚʥʶʶʯʠ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʧʦʢʨʠʪʪʷ ʚ III 

ʛʨʫʧ ̔ʥʘ 30 ʜʝʥʴ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʽ ʚ 7 ʨʘʟʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ II ʛʨʫʧʦʶ, ʽ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʘʣʝ ʚ 1,8 ʨʘʟʽʚ 

ʚʠʱʠʡ ʧʦʢʘʟʥʠʢʘ I ʛʨʫʧʠ.   

ʇʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʮʠʪʦʢʽʥʫ IL-10 ʫ 

ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʧʘʮʽʻʥʪʽʚ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ  ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. ʏʝʨʝʟ 7 ʜʥʽʚ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʽʚ ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʦʤ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʚ 5,5 ʨʘʟʽʚ ʧʦʨʽʚʥʶʶʯʠ ʟ II ʛʨʫʧʦʶ ʽ ʚ 3,5 ʨʘʟʠ 

ʧʦʨʽʚʥʶʶʯʠ ʟ III ʛʨʫʧʦʶ ʥʘ 30 ʜʝʥʴ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʢʨʠʪʪʷ ʧʨʦʪʝʟʽʚ 

ʨʽʚʝʥʴ ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʮʠʪʦʢʽʥʫ IL -10 ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʚʘʚʩʷ ʧʦʨʽʚʥʶʶʯʠ ʟ 

ʫʩʽʤʘ ʛʨʫʧʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ 16 ʨʘʟʽʚ (II ʛʨʫʧʘ), ʚ 10 ʨʘʟʽʚ (III ʛʨʫʧʘ ʜʦ 

ʧʦʢʨʠʪʪʷ) ʽ ʤʘʡʞʝ ʚ 3 ʨʘʟʠ ʤʝʥʰʝ ʧʦʢʘʟʥʠʢʘ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ.      

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʤʽʥʫ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ 

ʪʢʘʥʠʥʘʭ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʥʘ ʝʪʘʧʘʭ ʘʜʘʧʪʘʮʽʾ ʜʦ ʦʨʪʦʧʝʜʠʯʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ɺʠʷʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʽ ʦʩʦʙʣʠʚʦ ʯʝʨʝʟ 7 

ʜʥʽʚ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. ʎʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʘʢʪʠʚʘʮʽʷ 
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ʣʦʢʘʣʴʥʦʛʦ ʩʠʥʪʝʟʫ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʻ ʚʘʞʣʠʚʠʤ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʽʜʪʨʠʤʘʥʥʷ 

ʘʢʪʠʚʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. ʇʽʩʣʷ 

ʧʦʢʨʠʪʪʷ ʬʫʣʝʨʝʥʦʤ ʉ60 ʧʦʚʝʨʭʥʽ ʧʨʦʪʝʟʘ, ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ ʪʢʘʥʠʥʘʤʠ 

ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ (IL-1ɓ ʽ ʌʅʇŬ). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʧʦʟʠʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ 

ʚʧʣʠʚʫ ʧʦʢʨʠʪʪʷ ʙʘʟʠʩʫ ʧʨʦʪʝʟʽʚ ʬʫʣʝʨʝʥʦʤ, ʘʜʞʝ ʢʣʽʥʽʯʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. ʆʩʪʘʥʥʽʡ ʬʘʢʪ ʤʘʻ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʝʛʫʣʷʮʽʾ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ ʽ ʟʙʝʨʝʞʝʥʥʷ ʪʢʘʥʠʥ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. ɸ ʮʝ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʠʪʴ ʷʢʽʩʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʫʙʦ-ʱʝʣʝʧʥʦʛʦ ʘʧʘʨʘʪʘ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʩʦʢʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʨʦʪʝʟʘ.  

 

4.4 ʇʦʢʘʟʥʠʢʠ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʾ ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ 

ʧʨʦʪʝʟʘʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʶ ʘʢʨʠʣʘʪʽʚ. 

 

ʗʢ ʧʦʢʘʟʘʣʠ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʢʦʨʠʩʪʫʚʘʣʠʩʷ 

ʯʘʩʪʢʦʚʠʤʠ ʽ ʧʦʚʥʠʤʠ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟ ʩʠʤʧʪʦʤʘʤʠ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ 

(ʪʦʢʩʠʯʥʦʛʦ ʽ ʘʣʝʨʛʽʯʥʦʛʦ ʩʪʦʤʘʪʠʪʫ) ʚʠʷʚʣʝʥʦ  ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ 

ʙʽʦʝʣʝʢʪʨʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ. ʅʘ ʝʣʝʢʪʨʦʤʽʦʛʨʘʤʘʭ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ 

ʥʠʟʴʢʦ ʘʤʧʣʽʪʫʜʥʽ ʢʦʣʠʚʘʥʥʷ ʙʽʦʩʪʨʫʤʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʮʽʻʥʪʘʤʠ 1 ʛʨʫʧʠ. 

ʉʝʨʝʜʥʷ ʘʤʧʣʽʪʫʜʘ ʚʦʣʴʦʚʦʛʦ ʩʪʠʩʥʝʥʥʷ ʙʫʣʘ ʤʝʥʰʦʶ ʚ 2,8 ʨʘʟʠ ʘ ʩʝʨʝʜʥʷ 

ʘʤʧʣʽʪʫʜʘ ʜʦʚʽʣʴʥʦʛʦ ʞʫʚʘʥʥʷ ʚ 2,1 ʨʘʟʠ.  

ʇʨʠ ʧʨʦʪʝʟʥʦʤʫ ʩʪʦʤʘʪʠʪʽ ʟʥʘʯʥʦ ʧʦʨʫʰʫʻʪʴʩʷ ʬʫʥʢʮʽʷ ʞʫʚʘʥʥʷ, ʱʦ 

ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥʠ ʜʠʥʘʤʽʯʥʦʛʦ ʮʠʢʣʫ. ʂʦʝʬʽʮʽʻʥʪ ñʂò ʚ ʛʨʫʧʘʭ ʜʦ 

ʧʨʦʪʝʟʫʚʘʥʥʷ ʧʨʠ ʜʦʚʽʣʴʥʦʤʫ ʞʫʚʘʥʥʽ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ʛʨʫʧʘʭ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʽʚ ʽ ʩʢʣʘʜʘʚ 1,79 ð ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ ʪʘ 1,74 - 

ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ (” < 0,05) ʧʨʦʪʠ ʚʽʜʧʦʚʽʜʥʦ 1,03 ʪʘ 1,04 ʫ ʢʦʥʪʨʦʣʴʥʽʡ 
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ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʤʘʶʪʴ ʽʥʪʘʢʪʥʠʡ ʟʫʙʥʠʡ ʨʷʜ. ʊʘʢʦʞ ʟʥʘʯʥʦ ʟʥʠʞʫʚʘʣʘʩʴ 

ʩʝʨʝʜʥʷ ʘʤʧʣʽʪʫʜʘ ʜʦʚʽʣʴʥʦʛʦ ʞʫʚʘʥʥʷ ʢʦʣʠʚʘʥʴ ʙʽʦʩʪʨʫʤʽʚ ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ 

(279Ñ28 ʤʢɺ) ʪʘ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ (243Ñ12 ʤʢɺ ” <0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʥʦʨʤʦʶ (591Ñ22 ʤʢɺ ʪʘ 570Ñ19 ʤʢɺ ʚʽʜʧʦʚʽʜʥʦ ” <0,05). ɸʥʘʣʦʛʽʯʥʘ 

ʜʦʩʪʦʚʽʨʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʥʘʤʠ ʦʪʨʠʤʘʥʘ ʽ ʫ ʚʽʜʥʦʰʝʥʥʽ ʧʨʦʙʠ ʚʦʣʴʦʚʝ 

ʩʪʠʩʥʝʥʥʷ, ʾʾ ʘʤʧʣʽʪʫʜʘ  ʟʤʝʥʰʫʚʘʣʘʩʴ ʚ 2,8 ʨʘʟʠ ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ ʽ ʚ 3,1 ʥʘ 

ʙʘʣʘʥʩʫʶʯʦʤʫ (ʪʘʙʣʠʮʷ 1, 2). 

ɺʞʝ ʚ ʧʝʨʰʫ ʜʦʙʫ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʽʚ ʟ ʤʘʛʥʝʪʨʦʥʥʠʤ 

ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60 ʩʧʦʩʪʝʨʽʛʘʣʠ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʦʜʥʦʛʦ 

ʜʠʥʘʤʽʯʥʦʛʦ ʮʠʢʣʫ ʟʤʽʥʶʚʘʣʘʩʴ. ɿʦʢʨʝʤʘ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʘʢʪʠʚʥʦʩʪʽ ʽ ʜʝʷʢʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʩʧʦʢʦʶ ʷʢ ʥʘ ʨʦʙʦʯʦʤʫ 

ʙʦʮʽ ʪʘʢ ʽ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʮʽʻʥʪʘʤʠ 2 ʛʨʫʧʠ. ʎʝ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ  ʟʤʝʥʰʝʥʥʷʤ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʥʷʭ ʢʦʝʬʽʮʽʻʥʪʘ ñʂò, ʥʘ 

ʨʦʙʦʯʦʤʫ ʙʦʮʽ ʜʦ 1,58 ʽ ʜʦ 1,51 ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ʟ ʧʨʦʪʝʟʘʤʠ ʧʦʢʨʠʪʠʤʠ 

ʬʫʣʝʨʝʥʦʤ ʉ60. ʇʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ 

ʧʦʢʨʠʪʠʤʠ ʬʫʣʝʨʝʥʦʤ ʉ60 ʫ ʧʘʮʽʻʥʪʽʚ 3 ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʽʜʚʠʱʝʥʥʷ 

ʙʽʦʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʘʤʧʣʽʪʫʜʘ ʙʽʦʧʦʪʝʥʮʽʘʣʽʚ) ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 2 ʛʨʫʧʦʶ, ʷʢ ʧʨʠ ʚʦʣʴʦʚʦʤʫ ʩʪʠʩʥʝʥʥʽ ʪʘʢ ʽ ʧʨʠ ʜʦʚʽʣʴʥʦʤʫ 

ʞʫʚʘʥʥʽ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʭʘʨʘʢʪʝʨʫ ʘʤʧʣʽʪʫʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ 3 ʽ 2 

ʛʨʫʧ ʟʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʩʝʨʝʜʥʴʦʾ ʘʤʧʣʽʪʫʜʠ ʚʦʣʴʦʚʦʛʦ ʩʪʠʩʥʝʥʥʷ ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ ʥʘ 29 ʤʢɺ ʽ ʥʘ 31 

ʤʢɺ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ. ʉʝʨʝʜʥʷ ʘʤʧʣʽʪʫʜʘ  ʜʦʚʽʣʴʥʦʛʦ ʞʫʚʘʥʥʷ ʟʨʦʩʪʘʣʘ ʥʘ 

ʨʦʙʦʯʦʤʫ ʙʦʮʽ ʥʘ 46 ʤʢɺ, ʽ  67 ʤʢɺ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ  ” <0,05). 

ʅʘ  15 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʘ ʢʘʨʪʠʥʘ ʫ ʭʚʦʨʠʭ 3 

ʛʨʫʧʠ ʟʤʽʥʶʻʪʴʩʷ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʨʘʞʝʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʧʦʢʘʟʥʠʢʽʚ ʯʘʩʫ ʘʢʪʠʚʥʦʩʪʽ ʽ ʩʧʦʢʦʶ. ʊʘʢ ʯʘʩ ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʷʢ ʥʘ ʨʦʙʦʯʦʤʫ ʪʘʢ ʽ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2 

ʛʨʫʧʦʶ ʽ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ 1 ʛʨʫʧʠ. ʄʠ ʩʧʦʩʪʝʨʽʛʘʣʠ  

ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ñʂò, ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ ʜʦ 1,33 ʽ ʜʦ 
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1,41 ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ. ʇʦʢʘʟʥʠʢʠ ʘʤʧʣʽʪʫʜʠ ʝʣʝʢʪʨʦʤʽʦʛʨʘʤʠ ʚʣʘʩʥʝ 

ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʣʠ ʘʣʝ ʥʘ ʮʝʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʱʝ 

ʥʝ ʜʦʩʷʛʘʣʠ ʟʥʘʯʝʥʴ 1 ʛʨʫʧʠ. ɿʦʢʨʝʤʘ ʘʤʧʣʽʪʫʜʘ ʚʦʣʴʦʚʦʛʦ ʩʪʠʩʥʝʥʥʷ ʥʘ 

ʨʦʙʦʯʦʤʫ ʽ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ ʙʫʣʘ ʚʠʱʦʶ ʚ 1,7 ʨʘʟʠ, ʜʦʚʽʣʴʥʦʛʦ ʞʫʚʘʥʥʷ ʚ 

1,4 ʥʘ ʨʦʙʦʯʦʤʫ ʽ 1,45 ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ( ɟ <0,05).  

ʑʝ ʙʽʣʴʰʝ ʮʷ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʽʚ. ʅʘ ʝʣʝʢʪʨʦʤʽʦʛʨʘʤʘʭ ʧʘʮʽʻʥʪʽʚ ʟ'ʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʝ ʯʝʨʛʫʚʘʥʥʷ ʭʚʠʣʴ ʘʢʪʠʚʥʦʩʪʽ ʟ ʧʝʨʽʦʜʘʤʠ ʩʧʦʢʦʶ, ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʙʽʦʧʦʪʝʥʮʽʘʣʽʚ. 

ʏʝʨʝʟ 1 ʤʽʩʷʮʴ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʽʚ, ʧʦʢʘʟʥʠʢʠ 3 ʛʨʫʧʠ 

ʥʘʙʣʠʟʠʣʠʩʷ ʜʦ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʫ ʧʘʮʽʻʥʪʽʚ 1 ʛʨʫʧʠ. ʉʝʨʝʜʥʽʡ ʯʘʩ 

ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʨʦʙʦʯʦʤʫ ʽ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ 

ʧʦʢʘʟʥʠʢʘ ʧʘʮʽʻʥʪʽʚ 1 ʛʨʫʧʠ ʽ ʩʪʘʚ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʧʦʢʘʟʥʠʢʘ 2 ʛʨʫʧʠ. (”1>0,05, ”2<0,05). ʉʝʨʝʜʥʽʡ ʯʘʩ ʩʧʦʢʦʶ ʥʘ ʨʦʙʦʯʦʤʫ ʽ 

ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʚʘʚʩʷ ʘʣʝ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʠʤ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 1 ʛʨʫʧʦʶ ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ ʽ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥʠ ʯʘʩʫ ʘʢʪʠʚʥʦʩʪʽ ʽ ʩʧʦʢʦʶ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ñʂò, ʥʘ 

ʨʦʙʦʯʦʤʫ ʙʦʮʽ  ʙʫʣʦ ʨʽʚʥʠʤ 1,11( ”1>0,05, ”2<0,05) ʽ 1,15(” 1<0,05, ” 2<0,05) ʥʘ 

ʙʘʣʘʥʩʫʶʯʦʤʫ. 

 ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ʚ 3 ʛʨʫʧʽ, ʟʥʘʯʝʥʥʷ 

ʩʝʨʝʜʥʴʦʾ ʘʤʧʣʽʪʫʜʠ ʜʦʚʽʣʴʥʦʛʦ ʞʫʚʘʥʥʷ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ ʧʨʠ 

ʢʦʨʠʩʪʫʚʘʥʥʽ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʧʦʢʨʠʪʠʤʠ ʬʫʣʝʨʝʥʦʤ ʉ60 

ʙʫʣʦ ʚʠʱʝ ʚ 1,8 ʨʘʟʠ ʟʘ ʧʦʢʘʟʥʠʢʠ 2 ʛʨʫʧʠ ʥʘ ʨʦʙʦʯʦʤʫ ʽ ʙʘʣʘʥʩʫʶʯʦʤʫ 

ʙʦʢʘʭ. ʄʠ ʥʝ ʚʽʜʤʽʯʘʣʠ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ 1 ʛʨʫʧʠ ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ, 

ʽ ʧʦʢʘʟʥʠʢ ʙʫʚ  ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʠʤ  ʚ 1,3 ʨʘʟʠ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ. 

ʇʦʢʘʟʥʠʢ ʘʤʧʣʽʪʫʜʠ ʚʦʣʴʦʚʦʛʦ ʩʪʠʩʥʝʥʥʷ ʟʘʣʠʰʘʚʩʷ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 1 ʛʨʫʧʦʶ ʷʢ ʥʘ ʨʦʙʦʯʦʤʫ ʪʘʢ ʽ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʢʘʭ. ɸʣʝ 

ʜʦʩʪʦʚʽʨʥʦ ʧʽʜʚʠʱʫʚʘʚʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʨʫʛʦʶ  ʛʨʫʧʦʶ. 
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ɺ ʩʫʢʫʧʥʦʩʪʽ, ʦʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʫ ʧʘʮʽʻʥʪʽʚ 3 ʛʨʫʧʠ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʽ ʽ ʘʢʪʠʚʥʽʩʪʴ ʤôʷʟʽʚ ʥʘ ʨʦʙʦʯʽʡ ʪʘ ʙʘʣʘʥʩʫʶʯʽʡ ʩʪʦʨʦʥʽ 

ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʘ, ʱʦ ʚʞʝ ʜʘʻ ʟʤʦʛʫ ʛʦʚʦʨʠʪʠ ʧʨʦ ʥʘʙʣʠʞʝʥʥʷ ʬʫʥʢʮʽʾ ʤôʷʟʽʚ 

ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʥʦʨʤʠ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʦʛʦ  ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʪʝʨʤʽʥ  3 ʤʽʩʷʮʽ 

ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 3 ʛʨʫʧʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʘʤʧʣʽʪʫʜʠ ʜʦʚʽʣʴʥʦʛʦ 

ʞʫʚʘʥʥʷ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ ʙʫʣʦ ʚ 2 ʨʘʟʠ ʚʠʱʝ ʟʘ ʧʦʢʘʟʥʠʢʠ 2 ʛʨʫʧʠ(” 

<0,05) ʽ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ 1 ʛʨʫʧʠ ʷʢ ʥʘ ʨʦʙʦʯʦʤʫ ʪʘʢ 

ʽ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ(” 0,05). ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʫ 

ʚʽʜʥʦʰʝʥʥʽ ʧʦʢʘʟʥʠʢʘ ʘʤʧʣʽʪʫʜʠ ʚʦʣʴʦʚʦʛʦ ʩʪʠʩʥʝʥʥʷ.  

ʈʘʟʦʤ ʟ ʪʠʤ ʽ ʽʥʰʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʥʦʨʤʘʣʽʟʘʮʽʾ, ʷʢʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ.  ʏʘʩ ʘʢʪʠʚʥʦʩʪʽ 

ʪʘ ʯʘʩ ʩʧʦʢʦʶ ʩʪʘʶʪʴ ʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʠʤʠ, ʽ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ 1 ʛʨʫʧʠ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ çʂè, ʷʢ ʥʘ ʨʦʙʦʯʦʤʫ ʪʘʢ ʽ 

ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ ʩʢʣʘʜʘʶʪʴ 1,04 ʽ 1,03 ʚʽʜʧʦʚʽʜʥʦ.  ʏʝʨʝʟ ʪʨʠ ʤʽʩʷʮʽ ʫ 

ʭʘʨʘʢʪʝʨʽ ʝʣʝʢʪʨʦʤʽʦʛʨʘʤʠ ʧʘʮʽʻʥʪʽʚ 3 ʛʨʫʧʠ ʧʦʨʷʜ ʟ ʧʦʷʚʦʶ ʨʦʟʯʣʝʥʦʚʘʥʦʩʪʽ 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʠʩʦʢʦ ʘʤʧʣʽʪʫʜʥʠʭ ʢʦʣʠʚʘʥʴ ʟʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʥʘʷʚʥʽʩʪʴ 

ʜʦʜʘʪʢʦʚʦʾ ʘʙʦ ʦʨʽʻʥʪʦʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʦʢʨʝʤʦʤʫ ʜʠʥʘʤʽʯʥʦʤʫ ʮʠʢʣʽ. ʅʘ 

ʥʘʰ ʧʦʛʣʷʜ ʮʝ ʷʚʠʱʝ ʦʙʫʤʦʚʣʝʥʝ ʚʽʜʥʦʚʣʝʥʥʷʤ ʬʫʥʢʮʽʾ ʤôʷʟʽʚ ʟʘʚʜʷʢʠ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʽʡ ʨʝʮʝʧʮʽʾ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʫ ʧʦʨʦʞʥʠʥʽ ʨʦʪʫ. 

 ʅʘ ʬʦʥʽ ʨʦʟʯʣʝʥʦʚʘʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʠʩʦʢʦ ʘʤʧʣʽʪʫʜʥʠʭ ʢʦʣʠʚʘʥʴ ʮʝ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟʘʚʝʨʰʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʘʜʘʧʪʘʮʽʾ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʥʦʚʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʥʝʨʚʦʚʦʾ ʨʝʛʫʣʷʮʽʾ. 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʽ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʪʝ, ʱʦ ʧʨʦʮʝʩ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʶ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʨʘʱʝ ʚ ʧʨʦʪʝʟʦʥʦʩʽʾʚ ʚ 

ʷʢʠʭ ʧʨʦʚʝʜʝʥʝ ʧʦʢʨʠʪʪʷ ʙʘʟʠʩʫ ʧʨʦʪʝʟʫ ʬʫʣʝʨʝʥʦʤ ʉ60. ʎʝ ʦʙʫʤʦʚʣʝʥʦ 

ʟʤʝʥʰʝʥʥʷʤ ʥʝʛʘʪʠʚʥʦʛʦ ʪʦʢʩʠʢʦ-ʘʣʝʨʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʢʦʤʧʦʥʝʥʪʽʚ ʘʢʨʠʣʦʚʦʾ 
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ʧʣʘʩʪʤʘʩʠ ʥʘ ʪʢʘʥʠʥʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʦʪʨʠʤʘʥʠʤʠ 

ʥʘʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ 

ʤôʷʟʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʬʫʣʝʨʝʥʦʚʠʤ ʧʦʢʨʠʪʪʷʤ. 

ɽʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʪʝʟʫʚʘʥʥʷ ʽ ʭʘʨʘʢʪʝʨʫ 

ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʾ ʞʫʚʘʥʥʷ ʭʚʦʨʠʭ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʧʨʦʪʝʟʘʤʠ ʟ 

ʤʘʛʥʝʪʨʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60, ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʞʝ ʯʝʨʝʟ 15 ʜʽʙ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʥʘʙʣʠʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʜʦ ʨʽʚʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʰʦʾ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ ʟ ʽʥʪʘʢʪʥʠʤʠ ʟʫʙʥʠʤʠ ʨʷʜʘʤʠ. 

 ʆʪʞʝ, ʧʨʦʚʝʜʝʥʝ ʥʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʝʣʝʢʪʨʦʤʽʦʛʨʘʤ ʧʘʮʽʻʥʪʽʚ ʟ ʪʦʢʩʠʢʦ-ʘʣʝʨʛʽʯʥʠʤ ʧʦʰʢʦʜʞʝʥʥʷʤ ʚʢʘʟʫʻ ʥʘ ʪʝ, 

ʱʦ ʫ ʥʠʭ ʟʤʽʥʝʥʠʡ ʜʠʥʘʤʽʯʥʠʡ ʮʠʢʣ ʘʢʪʠʚʥʦʩʪʽ ʽ ʩʧʦʢʦʶ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ çʂè. ʏʝʨʝʟ 1 ʤʽʩʷʮʴ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʟ ʧʨʦʬʽʣʘʢʪʠʯʥʠʤ ʤʘʛʥʝʪʨʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ ʙʘʟʠʩʽʚ 

ʧʨʦʪʝʟʽʚ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʞʫʚʘʥʥʷ ʩʪʘʻ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʝ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʙʽʦʝʣʝʢʪʨʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ: ʚʦʥʘ 

ʨʦʟʧʦʜʽʣʝʥʘ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦ ʤʽʞ ʨʦʙʦʯʦʶ ʪʘ ʙʘʣʘʥʩʫʶʯʦʶ ʩʪʦʨʦʥʦʶ, ʥʽʞ ʫ 

ʧʘʮʽʻʥʪʽʚ ʜʨʫʛʦʾ ʛʨʫʧʠ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʨʘʱʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʨʦʪʝʟʽʚ ʟ ʤʘʛʥʝʪʨʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ. 
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ʊʘʙʣʠʮʷ 4.5 

ʂʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʾ, ʧʨʦʚʝʜʝʥʦʾ ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʯʘʩʪʢʦʚʠʤʠ ʪʘ ʧʦʚʥʠʤʠ 

ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ (MÑm) 
 

ʇʦʢʘʟʥʠʢʠ, ʱʦ 

ʚʠʚʯʘʣʠʩʴ 

1 ʛʨʫʧʘ 

(n=9) 

2 ʛʨʫʧʘ 

(n=15) 

3 ʛʨʫʧʘ (n=15) 

   1 ʜʦʙʘ 15 ʜʽʙ 30 ʜʽʙ 3 ʤʽʩʷʮʽ 

ʉʝʨʝʜʥʷ 

ʘʤʧʣʽʪʫʜʘ 

ʚʦʣʴʦʚʦʛʦ 

ʩʪʠʩʥʝʥʥʷ (ʤʢɺ) 

619Ñ21 

 

223Ñ19 

ʨ1<0,05 

 

252Ñ18 

ʨ1<0,05 

ʨ2>0,05 

372Ñ16 

ʨ1<0,05 

ʨ2<0,05 

487Ñ21 

ʨ1<0,05 

ʨ2<0,05 

598Ñ20 

ʨ1>0,05 

ʨ2<0,05 

ʉʝʨʝʜʥʷ 

ʘʤʧʣʽʪʫʜʘ 

ʜʦʚʽʣʴʥʦʛʦ 

ʞʫʚʘʥʥʷ (ʤʢɺ) 

591Ñ22 279Ñ28 

ʨ1<0,05 

 

325Ñ14 

ʨ1<0,05 

ʨ2<0,05 

394Ñ20 

ʨ1<0,05 

ʨ2<0,05 

506Ñ27 

ʨ1>0,05 

ʨ2<0,05 

582Ñ14 

ʨ1>0,05 

ʨ2<0,05 

ʉʝʨʝʜʥʽʡ ʯʘʩ 

ʘʢʪʠʚʥʦʩʪʽ (ʤʩ) 

482Ñ14 590Ñ21 

ʨ1<0,05 

 

570Ñ16 

ʨ1<0,05 

ʨ2ι0,05 

492Ñ17 

ʨ1>0,05 

ʨ2<0,05 

462Ñ20 

ʨ1>0,05 

ʨ2<0,05 

470Ñ12 

ʨ1>0,05 

ʨ2<0,05 

ʉʝʨʝʜʥʽʡ ʯʘʩ 

ʩʧʦʢʦʶ (ʤʩ) 

470Ñ12 330Ñ12 

ʨ1<0,05 

 

361Ñ12 

ʨ1<0,05 

ʨ2>0,05 

369Ñ13 

ʨ1<0,05 

ʨ2>0,05 

417Ñ13 

ʨ1<0,05 

ʨ2<0,05 

450Ñ14 

ʨ1>0,05 

ʨ2<0,05 

ʂʦʝʬʽʮʽʻʥʪ çʂè 

(ʂ=ʊʘ/ʊʩʧ) 

1,03Ñ0,02 1,79Ñ0,08 

ʨ1<0,05 

 

1,58Ñ0,07 

ʨ1<0,05 

ʨ2ι0,05 

1,33Ñ0,05 

ʨ1<0,05 

ʨ2<0,05 

1,11Ñ0,03 

ʨ1>0,05 

ʨ2<0,05 

1,04Ñ0,02 

ʨ1>0,05 

ʨ2<0,05 
ʇʨʠʤʽʪʢʠ: 

1. ʨ1 ï  ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʧʨʠ ʽʥʪʘʢʪʥʦʤʫ ʟʫʙʥʦʤʫ ʨʷʜʽ, ʪʘ ʟʥʘʯʝʥʥʷʤʠ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʽ ʫ ʨʽʟʥʽ 

ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ. 

2. ʨ2 ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʽ ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ. 

 



146 
 

ʊʘʙʣʠʮʷ 4.6 

ʂʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʾ, ʧʨʦʚʝʜʝʥʦʾ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʯʘʩʪʢʦʚʠʤʠ ʪʘ 

ʧʦʚʥʠʤʠ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟ  ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ (MÑm) 

ʇʦʢʘʟʥʠʢʠ, ʱʦ 

ʚʠʚʯʘʣʠʩʴ 

1 ʛʨʫʧʘ 

(n=9) 

2 ʛʨʫʧʘ 

(n=15) 

3 ʛʨʫʧʘ (n=15) 

   1 ʜʦʙʘ 15 ʜʽʙ 30 ʜʽʙ 3 ʤʽʩʷʮʽ 

ʉʝʨʝʜʥʷ 

ʘʤʧʣʽʪʫʜʘ 

ʚʦʣʴʦʚʦʛʦ 

ʩʪʠʩʥʝʥʥʷ (ʤʢɺ) 

598Ñ23 

 

192Ñ17 

ʨ1<0,05 

 

223Ñ15 

ʨ1<0,05 

ʨ2ι0,05 

327Ñ19 

ʨ1<0,05 

ʨ2ι0,05 

451Ñ19 

ʨ1<0,05 

ʨ2<0,05 

564Ñ19 

ʨ1>0,05 

ʨ2<0,05 

Cʝʨʝʜʥʷ 

ʘʤʧʣʽʪʫʜʘ 

ʜʦʚʽʣʴʥʦʛʦ 

ʞʫʚʘʥʥʷ (ʤʢɺ) 

570Ñ19 243Ñ12 

ʨ1<0,05 

 

310Ñ11 

ʨ1<0,05 

ʨ2<0,05 

352Ñ16 

ʨ1<0,05 

ʨ2<0,05 

447Ñ13 

ʨ1<0,05 

ʨ2<0,05 

525Ñ1 

ʨ1>0,05 

ʨ2<0,05 

ʉʝʨʝʜʥʽʡ ʯʘʩ 

ʘʢʪʠʚʥʦʩʪʽ (ʤʩ) 

478Ñ11 573Ñ14 

ʨ1<0,05 

 

528Ñ13 

ʨ1<0,05 

ʨ2<0,05 

510Ñ16 

ʨ1>0,05 

ʨ2<0,05 

492Ñ14 

ʨ1>0,05 

ʨ2<0,05 

452Ñ19 

ʨ1>0,05 

ʨ2<0,05 

ʉʝʨʝʜʥʽʡ ʯʘʩ 

ʩʧʦʢʦʶ (ʤʩ) 

461Ñ21 329Ñ18 

ʨ1<0,05 

 

349Ñ14 

ʨ1<0,05 

ʨ2ι0,05 

361Ñ13 

ʨ1<0,05 

ʨ2ι0,05 

420<Ñ15 

ʨ1>0,05 

ʨ2<0,05 

439Ñ14 

ʨ1>0,05 

ʨ2<0,05 

ʂʦʝʬʽʮʽʻʥʪ çʂè 

(ʂ=ʊʘ/ʊʩʧ) 

1,04Ñ0,02 1,74Ñ0,08 

ʨ1<0,05 

 

1,51Ñ0,07 

ʨ1<0,05 

ʨ2ι0,05 

1,41Ñ0,05 

ʨ1<0,05 

ʨ2<0,05 

1,15Ñ0,03 

ʨ1<0,05 

ʨ2<0,05 

1,03Ñ0,02 

ʨ1>0,05 

ʨ2<0,05 
ʇʨʠʤʽʪʢʠ: 

1. ʨ1 ï  ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʧʨʠ ʽʥʪʘʢʪʥʦʤʫ ʟʫʙʥʦʤʫ ʨʷʜʽ, ʪʘ ʟʥʘʯʝʥʥʷʤʠ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʽ ʫ ʨʽʟʥʽ 

ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ. 

2. ʨ2 ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʽ ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ. 
  



147 
 

 

ʈʠʩ 4.9 ʧʘʮʽʻʥʪʢʘ ʟ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ 

 

 

ʈʠʩ 4.10 ʧʘʮʽʻʥʪʢʘ ʧʽʩʣʷ ʜʚʦʭ ʪʠʞʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ  ʧʨʦʪʝʟʘʤʠ ʟ ʧʦʢʨʠʪʪʷʤ 

ʤʦʣʝʢʫʣʘʤʠ ʌʫʣʝʨʝʥʫ ʉ60
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ. 

1. ʂʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʪʝʟʥʠʤ 

ʩʪʦʤʘʪʠʪʦʤ ʫ ʦʙʦʭ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʧʨʦʪʝʟʘʤʠ ʽʜʝ ʧʦʩʪʫʧʦʚʝ ʥʘʨʦʩʪʘʥʥʷ ʩʠʤʧʪʦʤʽʚ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ, ʽ ʫʞʝ 

ʧʽʩʣʷ ʜʚʦʭ ʪʠʞʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʫ 72% II  ʽ 68% III  ʛʨʫʧʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. ʇʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʢʨʠʪʪʷ ʧʨʦʪʝʟʽʚ ʧʘʮʽʻʥʪʘʤ III  ʛʨʫʧʠ ʌʫʣʝʨʝʥʦʤ ʉ60 ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʥʠʢʥʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ, ʘ 

ʧʘʮʽʻʥʪʠ ʚʽʜʤʽʯʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʧʨʠʻʤʥʠʭ ʚʽʜʯʫʪʪʽʚ. ɺ ʪʦʡ ʯʘʩ ʫ ʧʘʮʽʻʥʪʽʚ II  

ʛʨʫʧʠ ʟʙʝʨʽʛʘʣʘʩʴ ʥʝʛʘʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʫ 80% ʚʽʜʤʽʯʘʣʠ ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ. ɺ ʪʝʨʤʽʥ ʢʦʨʠʩʪʫʚʘʥʥʷ 3 ʤʽʩʷʮʽ ʯʘʩʪʠʥʘ 

ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ 18 ʯʦʣʦʚʽʢ (72%) ʧʦʚʽʜʦʤʣʷʣʠ, ʱʦ ʧʝʨʝʩʪʘʣʠ ʧʦʩʪʽʡʥʦ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʧʨʦʪʷʛʦʤ ʜʥʷ, ʯʝʨʝʟ ʥʝʧʨʠʻʤʥʽ ʙʦʣʴʦʚʽ 

ʚʽʜʯʫʪʪʷ ʧʽʜ ʧʨʦʪʝʟʦʤ, ʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʠʰʝ ʧʽʜ ʯʘʩ ʧʨʠʡʦʤʫ ʾʞʽ ʽ ʧʨʠ 

ʨʦʟʤʦʚʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ɯɯ ʛʨʫʧʠ ʧʘʮʽʻʥʪʠ ɯɯɯ ʛʨʫʧʠ ʥʝ ʚʽʜʤʽʯʘʣʠ ʜʠʩʢʦʤʬʦʨʪʫ 

ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ. 

2. ɺʠʷʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʽ ʦʩʦʙʣʠʚʦ ʯʝʨʝʟ 7 ʜʥʽʚ 

ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. ʇ̔ ʩʣʷ ʧʦʢʨʠʪʪʷ ʬʫʣʝʨʝʥʦʤ ʉ60 

ʧʦʚʝʨʭʥʽ ʧʨʦʪʝʟʘ, ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ ʪʢʘʥʠʥʘʤʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ (IL-1ɓ ʽ 

ʌʅʇŬ). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʧʦʟʠʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ ʚʧʣʠʚʫ ʧʦʢʨʠʪʪʷ 

ʙʘʟʠʩʫ ʧʨʦʪʝʟʽʚ ʬʫʣʝʨʝʥʦʤ, ʘʜʞʝ ʢʣʽʥʽʯʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. 

3. ʇʨʦʚʝʜʝʥʽ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥ ̔ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʧʨʦʮʝʩ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʶ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʨʘʱʝ ʚ ʧʨʦʪʝʟʦʥʦʩʽʾʚ ʚ 

ʷʢʠʭ ʧʨʦʚʝʜʝʥʝ ʧʦʢʨʠʪʪʷ ʙʘʟʠʩʫ ʧʨʦʪʝʟʫ ʬʫʣʝʨʝʥʦʤ ʉ60. ʎʝ ʦʙʫʤʦʚʣʝʥʦ 
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ʟʤʝʥʰʝʥʥʷʤ ʥʝʛʘʪʠʚʥʦʛʦ ʪʦʢʩʠʢʦ-ʘʣʝʨʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʢʦʤʧʦʥʝʥʪʽʚ ʘʢʨʠʣʦʚʦʾ 

ʧʣʘʩʪʤʘʩʠ ʥʘ ʪʢʘʥʠʥʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʦʪʨʠʤʘʥʠʤʠ 

ʥʘʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ 

ʤôʷʟʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʬʫʣʝʨʝʥʦʚʠʤ ʧʦʢʨʠʪʪʷʤ. 

ʉʧʠʩʦʢ  ʧʨʘʮʴ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ: 

1.ʉʠʣʝʥʢʦ ɹʖ,  ɼʚʦʨʥʠʢ ɺʄ, ʐʣʠʢʦʚʘ ʆɸ. ʆʩʦʙʣʠʚʦʩʪʽ ʨʽʚʥʷ ʧʨʦ- ʽ 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʮʠʪʦʢʽʥʽʚ ʧʨʠ ʧʨʦʬʽʣʘʢʪʠʮʽ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʥʽʤʥʠʤʠ ʘʢʨʠʣʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ. ʋʢʨʘʾʥʩʴʢʠʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ 

ʘʣʴʤʘʥʘʭ. 2019;4:41-44. 

2. ʉʠʣʝʥʢʦ ɹʖ, ɼʚʦʨʥʠʢ ɺʄ, ʉʠʣʝʥʢʦ ʖɯ, ʉʠʣʝʥʢʦ ɻʗ. ʇʦʢʘʟʥʠʢʠ 

ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʾ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ̔ ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʶ ʘʢʨʠʣʘʪʽʚ. ʋʢʨʘʾʥʩʴʢʠʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ 

ʘʣʴʤʘʥʘʭ. 2020;1:51-56.  

3. ʉʠʣʝʥʢʦ ɹʖ. ʂʣʽʥʽʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʥʦʧʦʢʨʠʪʪʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ. ʂʣʽʥʽʯʥʘ 

ʩʪʦʤʘʪʦʣʦʛʽʷ. 2014;3:96-97. 

4. ʉʠʣʝʥʢʦ ɹʖ, ʂʦʚʘʯ ɻʄ. ʇʨʦʬʽʣʘʢʪʠʢʘ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ. 

2013;16(1):131-132. 

5. ʉʢʨʠʧʥʠʢʦʚ ʇʄ, ʉʠʣʝʥʢʦ ɹʖ. ʂʣʽʥʽʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ. ʊʝʟʠ 

ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʣʽʢʘʨʽʚ-ʽʥʪʝʨʥʽʚ, ʤʘʛʽʩʪʨʽʚ ʪʘ 

ʢʣʽʥʽʯʥʠʭ ʦʨʜʠʥʘʪʦʨʽʚ  çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠè ( 26 ʪʨʘʚʥʷ 

2014 ʨʦʢʫ).  ʇʦʣʪʘʚʘ: ʋʄʉɸ; 2014. 78. 
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ʆɹɻʆɺʆʈɽʅʅʗ ʆʊʈʀʄɸʅʀʍ ʈɽɿʋʃʔʊɸʊɯɺ  

 

ɺ ʩʫʯʘʩʥʽʡ ʢʣʽʥʽʮʽ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʧʨʠ ʥʘʜʘʥʥʽ ʜʦʧʦʤʦʛʠ 

ʽʩʥʫʶʪʴ ʧʝʨʝʰʢʦʜʠ ʧʨʠ ʧʨʦʪʝʟʫʚʘʥʥʽ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʽʟ 

ʘʢʨʠʣʦʚʠʭ ʧʣʘʩʪʤʘʩ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʙʘʟʠʩʽʚ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ ʙʦ ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʽ ʷʢʦʩʪʽ ʪʘʢʽ ʷʢ ʭʦʨʦʰʫ 

ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ, ʥʝʚʠʩʦʢʫ ʩʦʙʽʚʘʨʪʽʩʪʴ, ʚʽʜʥʦʩʥʫ ʝʩʪʝʪʠʯʥʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ.  

ʊʘʢʠʤʠ ʧʝʨʝʰʢʦʜʘʤʠ ʻ: ʥʝʜʦʩʪʘʪʥʷ ʤʽʮʥʽʩʪʴ ʧʨʦʪʝʟʽʚ, ʥʝʜʦʩʪʘʪʥʷ 

ʛʽʛʽʻʥʽʯʥʽʩʪʴ, ʪʦʢʩʠʯʥʽʩʪʴ (ʚʥʘʩʣʽʜʦʢ ʚʤʽʩʪʫ ʚʽʣʴʥʦʛʦ ʤʝʪʠʣʦʚʦʛʦ ʝʬʽʨʫ 

ʤʝʪʘʢʨʠʣʦʚʦʾ ʢʠʩʣʦʪʠ), ʘ ʪʘʢʦʞ ʚʠʢʣʠʢʘʥʽ ʚʽʣʴʥʠʤ ʤʦʥʦʤʝʨʦʤ ʨʝʘʢʮʽʾ 

ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ. 

ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʪʘʢʠʭ ʥʝʜʦʣʽʢʽʚ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʙʘʛʘʪʦ 

ʩʧʦʩʦʙʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʦʜʥʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʧʦʣʽʤʝʨʠʟʘʮʽʾ - ʩʧʦʩʽʙ 

ʣʠʪʪʻʚʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʙʘʟʠʩʽʚ ʧʨʦʪʝʟʽʚ, ʟʘʙʝʟʧʝʯʫʻ 

ʙʽʣʴʰʫ ʧʦʚʥʦʪʫ ʧʦʣʽʤʝʨʠʟʘʮʽʾ, ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʚʠʚʽʣʴʥʝʥʦʛʦ ʤʦʥʦʤʝʨʫ [1], 

ʩʫʭʘ ʧʦʣʽʤʝʨʠʟʘʮʽʷ ï ʫ ʪʝʨʤʦʩʪʘʪʘʭ ʯʠ ʩʫʭʦʞʘʨʦʚʠʭ ʰʘʬʘʭ [2]. 

ʄʽʢʨʦʭʚʠʣʴʦʚʘ ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʟʥʽʤʥʠʭ ʧʣʘʩʪʠʥʢʦʚʠʭ 

ʧʨʦʪʝʟʽʚ ʜʦʟʚʦʣʷʻ ʜʦʤʦʛʪʠʩʴ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʧʣʘʩʪʤʘʩ ʚʽʜʨʘʟʫ ʫ ʚʩʴʦʤʫ ʦʙʩʷʟʽ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʧʦʚʥʠʡ ʟʚ'ʷʟʦʢ ʤʦʣʝʢʫʣ ʫ ʤʘʩʽ, ʩʢʦʨʦʯʫʻ ʯʘʩ ʽ 

ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʦʛʦ ʤʦʥʦʤʝʨʫ [3, 4]. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʣʘʩʪʤʘʩʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫʣʴʪʨʘʟʚʫʢʦʚʫ ʦʙʨʦʙʢʫ ʙʘʟʠʩʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʛʥʽʪʦʩʪʨʠʢʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ [5]. ɺʧʣʠʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʧʨʠ 

ʪʚʝʨʜʥʝʥʥʽ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ  ʧʦʢʨʘʱʫʻ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʣʘʩʪʤʘʩʠ [6]. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʙʘʟʠʩʽʚ ʧʨʦʪʝʟʽʚ ʥʘ 

ʪʢʘʥʠʥʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ  ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʟʥʽ ʚʠʜʠ ʧʦʢʨʠʪʪʽʚ ʜʣʷ 

ʙʘʟʠʩʽʚ ʧʨʦʪʝʟʽʚ: ʥʘʧʠʣʝʥʥʷ ʥʽʪʨʠʜʫ ʪʠʪʘʥʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʪʦʨʦʧʣʘʩʪʦʚʦʛʦ 

ʧʦʢʨʠʪʷ, ʬʝʨʘʢʨʠʣʦʚʝ ʧʦʢʨʠʪʪʷ, ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ ʧʣʘʩʪʤʘʩʦʚʦʛʦ ʧʨʦʪʝʟʫ 

ʪʦʥʢʦʶ ʧʣʽʚʢʦʶ ʩʨʽʙʣʘ [7, 8, 9, 10]. ɽʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʨʦʬʽʣʘʢʪʠʢʠ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʨʦʢʣʘʜʦʢ: ʝʣʘʩʪʠʯʥʘ ʩʠʣʽʢʦʥʦʚʘ ʧʨʦʢʣʘʜʢʘ 
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MUCOPREN soft [11], ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʢʣʘʜʦʯʥʠʭ ʛʝʣʽʚ çʇʨʦʬʦʛʝʣʴè ʽ 

çʐʘʚʣʽʻʚʠʡè, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʚʦʨʝʥʥʷ ʙʫʬʝʨʥʦʾ ʟʦʥʠ ʤʽʞ ʙʘʟʠʩʦʤ 

ʧʨʦʪʝʟʘ ʽ ʩʣʠʟʦʚʦʶ ʦʙʦʣʦʥʢʦʶ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ [12]. ɼʣʷ ʟʥʠʞʝʥʥʷ 

ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʚʠʪʨʠʤʢʠ ʛʦʪʦʚʠʭ 

ʧʨʦʪʝʟʽʚ ʫ ʝʪʠʣʦʚʦʤʫ ʩʧʠʨʪʽ ʘʙʦ ʚʦʜʽ [13, 14]. ɼʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʷʚʠʱ 

ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʪʝʨʽʘʣʠ ʥʝ ʘʢʨʠʣʦʚʦʾ ʧʨʠʨʦʜʠ - 

ʣʠʪʪʻʚʽ ʪʝʨʤʦʧʣʘʩʪʠ ʤʝʜʠʯʥʦʾ ʯʠʩʪʦʪʠ: ʘʮʝʪʘʣʴ, ʥʝʡʣʦʥ ʧʦʣʽʧʨʦʧʽʣʝʥ, 

ʝʪʠʣʝʥʚʽʥʽʣʘʮʝʪʘʪ, ʧʦʣʽʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪ [15, 16]. ɼʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʩʧʦʩʦʙʦʤ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʻ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ ʟʘ ʨʽʚʥʝʤ 

ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʘ ʚ ʟʫʙʥʠʭ ʧʨʦʪʝʟʘʭ ʟ ʘʢʨʠʣʦʚʠʭ ʧʣʘʩʪʤʘʩ [17]. 

ʆʜʥʘʢ, ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʝ ʜʦʨʦʛʝ ʦʙʣʘʜʥʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʪʘʢʠʭ ʧʨʦʪʝʟʽʚ ʻ ʩʢʣʘʜʥʦʶ, ʱʦ ʧʽʜʚʠʱʫʻ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʪʝʟʽʚ ʽ ʨʦʙʠʪʴ ʾʭ 

ʤʘʣʦʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʪʠʭ, ʭʪʦ ʧʦʪʨʝʙʫʻ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ʊʦʤʫ ʥʘʰʦʶ ʤʝʪʦʶ ʩʪʘʣʘ ʨʦʟʨʦʙʢʘ ʩʫʯʘʩʥʦʛʦ ʧʨʦʩʪʦʛʦ, ʚʽʜʥʦʩʥʦ 

ʥʝʜʦʨʦʛʦʛʦ ʩʧʦʩʦʙʫ ʧʦʢʨʘʱʝʥʥʷ ʟʥʽʤʥʠʭ ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ ʽʟ ʘʢʨʠʣʦʚʦʾ 

ʧʣʘʩʪʤʘʩʠ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʧʦʢʨʠʪʪʷ ʛʦʪʦʚʦʛʦ ʧʨʦʪʝʟʫ 

ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ ʉ60. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʧʦʢʘʟʘʥʴ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʯʘʩʪʢʦʚʠʭ ʟʥʽʤʥʠʭ 

ʧʨʦʪʝʟʽʚ ʧʝʨʝʜ ʥʘʤʠ ʩʪʦʷʣʦ ʟʘʚʜʘʥʥʷ, ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʟʜʘʪʥʦʩʪʽ ʧʨʦʪʠʩʪʦʷʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʜʽʶʪʴ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʟʨʘʟʢʠ ʱʦ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʨʦʟʜʽʣʠʣʠ ʥʘ ʜʚʽ ʛʨʫʧʠ ʧʦ 10 ʟʨʘʟʢʽʚ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ: 

 1. ʛʨʫʧʘ ï ʟʨʘʟʢʠ ʟ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ ʥʘ ʦʩʥʦʚʽ 

ʧʦʣʽʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʽʚ - çʌʪʦʨʘʢʩè  

 2.  ʛʨʫʧʘ ï ʟʨʘʟʢʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʟ 

ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʪʦʥʢʠʭ 

ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʦʙʪʦ ʾʭʥʴʦʾ 
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ʟʜʘʪʥʦʩʪʽ ʯʠʥʠʪʠ ʦʧʽʨ ʤʽʩʮʝʚʽʡ ʧʣʘʩʪʠʯʥʽʡ ʜʝʬʦʨʤʘʮʽʾ, ʷʢʘ ʚʠʥʠʢʘʻ ʧʽʜ 

ʚʧʣʠʚʦʤ ʜʽʾ ʙʽʣʴʰ ʪʚʝʨʜʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʠ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʜʦʩʣʽʜʥʠʭ 

ʟʨʘʟʢʽʚ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʥʘʯʥʦ ʚʠʱʽ ʫ ɯɯ-ʡ ʛʨʫʧʽ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯ ʛʨʫʧʦʶ. 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ 307,3Ñ6,5 ʤʇʘ ʚ 

ʧʝʨʰʽʡ ʛʨʫʧʽ ʽ ʜʨʫʛʘ ʛʨʫʧʘ 701,8Ñ13,1 ʤʇʘ.  

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʜʦʩʣʽʜʥʠʭ 

ʟʨʘʟʢʽʚ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʫ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʟ 

ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʽ ʢʨʘʱʘ ʧʦʚʝʨʭʥʝʚʘ ʟʜʘʪʥʽʩʪʴ 

ʧʨʦʪʠʩʪʦʷʪʠ ʤʝʭʘʥʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʚʝʨʭʥʶ, ʙʝʟ 

ʟʤʽʥ ʧʦʚʝʨʭʥʝʚʦʾ ʩʪʨʫʢʪʫʨʠ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʨʦʟʪʷʛ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ 

ʨʦʟʪʷʛʥʝʥʥʽ ʧʽʩʣʷ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʚ ʤʝʞʘʭ 0,38-3,20% ʟʨʘʟʢʠ ʙʘʟʠʩʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʨʫʡʥʫʶʪʴʩʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʤʝʞʫ ʤʽʮʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʚʯʘʣʠʩʷ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʨʘʟʢʠ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʨʫʡʥʫʶʪʴʩʷ ʧʨʠ ʧʣʘʩʪʠʯʥʽʡ 

ʜʝʬʦʨʤʘʮʽʾ ʫ 0,38%, ʟʨʘʟʢʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʟ 

ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʧʨʠ ʧʣʘʩʪʠʯʥʽʡ ʜʝʬʦʨʤʘʮʽʾ ʫ 3,20% . 

ɺʠʜ ʤʘʪʝʨʽʘʣʫ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʟʥʘʯʝʥʥʷ ʤʝʞʽ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʽʚ 

ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʧʣʘʩʪʤʘʩ çʌʪʦʨʘʢʩè ʽ çʌʪʦʨʘʢʩè ʟ 

ʥʘʥʦʧʦʢʨʠʪʪʷʤ. ʇʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʚʠʱʘ ʫ ʟʨʘʟʢʘ ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ 

ʩʪʠʩʢ, ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʜʝʩʷʪʠ  ʟʨʘʟʢʽʚ ʙʘʟʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, çʌʪʦʨʘʢʩè ʽ 

çʌʪʦʨʘʢʩè ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60, ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦʩʪʽ 

ʧʨʠ ʜʝʬʦʨʤʘʮʽʾ ʥʘ ʩʪʠʩʢ ʥʝ ʙʫʣʠ ʩʫʪʪʻʚʠʤʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʟʛʠʥ ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʩʠʣʠ ʷʢʘ ʧʨʠʢʣʘʜʝʥʘ ʜʦ ʟʨʘʟʢʽʚ ʚ ʜʨʫʛʽʡ 

ʛʨʫʧʽ, ʷʢʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʜʝʬʦʨʤʘʮʽʾ ʥʘ 13,5% ʙʽʣʴʰʘ ʥʽʞ ʚ ʧʝʨʰʽʡ ʛʨʫʧʽ [18].  

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʨʘʟʢʽʚ ʤʘʪʝʨʽʘʣʽʚ 

çʌʪʦʨʘʢʩʘè ʪʘ çʌʪʦʨʘʢʩʘè ʟ ʧʦʢʨʠʪʪʷʤ ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ ʉ60 ʪʘ  

ʧʦʢʘʟʥʠʢʽʚ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽ ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ ʥʘ 30 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ 
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ʩʝʨʝʜʥʷ ʧʦʯʘʪʢʦʚʘ ʤʘʩʘ ʟʨʘʟʢʽʚ  ʤʘʪʝʨʽʘʣʫ çʌʪʦʨʘʢʩè ʩʢʣʘʣʘ 348,8Ñ10,3ʤʛ. 

ʏʝʨʝʟ 30 ʜʽʙ ʧʝʨʝʙʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

37ÁÑ1Áʉ ʩʝʨʝʜʥʷ ʤʘʩʘ ʟʨʘʟʢʽʚ ʟʨʦʩʣʘ ʜʦ 351,3Ñ10,4ʤʛ, ʘ ʧʽʩʣʷ 

ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʜʦ ʧʦʩʪʽʡʥʦʾ ʤʘʩʠ ʚ ʝʢʩʠʢʘʪʦʨʽ ʾʭʥʷ ʩʝʨʝʜʥʷ ʤʘʩʘ 

ʟʤʝʥʰʫʚʘʣʘʩʷ ʜʦ 347,6 Ñ10,3ʤʛ. ɺʽʜʧʦʚʽʜʥʦ ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʥʘ 30 

ʜʦʙʫ ʩʢʣʘʚ 7,80Ñ0,27 ʤʢʛ/ʤʤ3, ʘ ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ ʩʢʣʘʚ 3,87Ñ0,18 

ʤʢʛ/ʤʤ3. 

ʉʝʨʝʜʥʷ ʧʦʯʘʪʢʦʚʘ ʤʘʩʘ ʟʨʘʟʢʽʚ  ʤʘʪʝʨʽʘʣʫ çʌʪʦʨʘʢʩè ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ 

ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ ʉ60  ʩʢʣʘʣʘ 382,1Ñ6,2 ʤʛ. ʏʝʨʝʟ 30 ʜʽʙ ʧʝʨʝʙʫʚʘʥʥʷ 

ʟʨʘʟʢʽʚ ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37ÁÑ1Áʉ ʩʝʨʝʜʥʷ ʤʘʩʘ ʟʨʘʟʢʽʚ 

ʟʨʦʩʣʘ ʜʦ 384,2Ñ6,3 ʤʛ, ʘ ʧʽʩʣʷ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʜʦ ʧʦʩʪʽʡʥʦʾ ʤʘʩʠ ʚ 

ʝʢʩʠʢʘʪʦʨʽ ʾʭʥʷ ʩʝʨʝʜʥʷ ʤʘʩʘ ʟʤʝʥʰʫʚʘʣʘʩʷ ʜʦ 381,2Ñ6,2  ʤʛ. ɺʽʜʧʦʚʽʜʥʦ 

ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʥʘ 30 ʜʦʙʫ ʩʢʣʘʚ 5,90Ñ0,30 ʤʢʛ/ʤʤ3, ʘ ʢʦʝʬʽʮʽʻʥʪ 

ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ ʩʢʣʘʚ 2,57Ñ0,28 ʤʢʛ/ʤʤ3. 

ʄʘʪʝʨʽʘʣ ʟ ʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60  ʤʘʻ ʤʝʥʰʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽ ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ, ʷʢʽ ʩʪʘʥʦʚʠʣʠ 0,55% ʽ 0,23% ʚʽʜʧʦʚʽʜʥʦ, 

ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʚʘʛʠ ʟʨʘʟʢʽʚ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ çʌʪʦʨʘʢʩʦʤè ʙʝʟ ʧʦʢʨʠʪʪʷ 0,71% ʽ 

034% ʚʽʜʧʦʚʽʜʥʦ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʦ ʚʧʣʠʚʫ ʟʨʘʟʢʽʚ ʧʣʘʩʪʤʘʩʠ ʽ ʬʫʣʝʨʝʥʫ ʉ60 ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʝʨʝʚʽʨʢʠ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʱʫʨʽʚ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʝ ʚʚʝʜʝʥʥʷ 

ʬʫʣʝʨʝʥʫ ʥʝ ʚʠʢʣʠʢʘʣʦ ʫ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʚʠʜʠʤʠʭ ʦʟʥʘʢ ʽʥʪʦʢʩʠʢʘʮʽʾ ʪʘ 

ʣʝʪʘʣʴʥʠʭ ʝʬʝʢʪʽʚ. ʊʘʢʦʞ ʥʝ ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʥʘʯʫʱʠʭ ʧʦʨʫʰʝʥʴ ʟʘʛʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʽ ʧʦʚʝʜʽʥʢʠ ʪʚʘʨʠʥ.  

ʇʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʜʦʩʣʽʜʥʠʭ 

ʱʫʨʽʚ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʢʦʥʪʨʦʣʴʥʠʭ. ʊʚʘʨʠʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧ ʙʫʣʠ 

ʘʢʪʠʚʥʠʤʠ, ʦʭʘʡʥʠʤʠ, ʤʘʣʠ ʟʘʜʦʚʽʣʴʥʠʡ ʘʧʝʪʠʪ, ʥʦʨʤʘʣʴʥʦ ʨʝʘʛʫʚʘʣʠ ʥʘ 

ʟʚʫʢʦʚʽ ʪʘ ʩʚʽʪʣʦʚʽ ʧʦʜʨʘʟʥʠʢʠ, ʧʨʦʮʝʩʠ ʩʝʯʦʚʠʜʽʣʝʥʥʷ ʽ ʜʝʬʝʢʘʮʽʡ ʙʫʣʠ ʚ 

ʥʦʨʤʽ, ʧʦʨʫʰʝʥʥʷ ʜʠʭʘʥʥʷ ʪʘ ʩʫʜʦʤ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ. ɺʧʨʦʜʦʚʞ ʫʩʴʦʛʦ 
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ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʚʘʨʠʥʠ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʽʥʪʘʢʪʥʠʭ 

ʘʥʽ ʧʦʚʝʜʽʥʢʦʶ, ʘʥʽ ʩʧʦʞʠʚʘʥʥʷʤ ʾʞʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʪʝʩʪ ʟʨʘʟʢʘ ʧʨʦʪʷʛʦʤ 21 ʜʦʙʠ ʥʘ ʤʘʩʫ ʪʽʣʘ ʙʽʣʠʭ 

ʱʫʨ̔ʚ ʧʦʢʘʟʘʚ ʱʦ ʫ ʛʨʫʧʽ ʩʘʤʮʽʚ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʽʜʟʥʘʯʝʥʦ ʜʦʩʪʦʚʽʨʥʝ 

ʟʙ̔ʣʴʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʱʫʨʽʚ ʱʦʜʦ ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ ʥʘ 8% ʥʘ 2 ʪʠʞʜʝʥʴ ʪʘ ʥʘ 

20% ï ʥʘ 3 ʪʠʞʜʝʥʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʋ ʛʨʫʧʘʭ ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʪʝʩʪ 

ʟʨʘʟʦʢ ʽ ʨʝʬʝʨʝʥʪʥʠʡ ʟʨʘʟʦʢ, ʜʠʥʘʤʽʢʘ ʤʘʩʠ ʪʽʣʘ ʫ ʮʽʣʦʤʫ ʙʫʣʘ ʘʥʘʣʦʛʽʯʥʦʶ 

ʜʠʥʘʤʽʮʽ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʜʦʩʣʽʜʥʠʤʠ 

ʛʨʫʧʘʤʠ ʽ ʛʨʫʧʦʶ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

ʆʪʞʝ, ʟʘ ʚʚʝʜʝʥʥʷ ʬʫʣʝʨʝʥʫ ʚʩʽ ʪʚʘʨʠʥʠ ʤʘʣʠ ʜʦʜʘʪʥʠʡ ʧʨʠʨʽʩʪ ʱʦʜʦ 

ʜʦ ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ ʤʘʩʠ ʪʽʣʘ ʽ ʟʘ ʜʠʥʘʤʽʢʦʶ ʧʨʠʨʦʩʪʫ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ 

ʪʚʘʨʠʥ ʟ ʛʨʫʧʠ ʽʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʰʢʽʜʣʠʚʦʛʦ 

ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʪʝʩʪ ʟʨʘʟʢʘ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʱʫʨʽʚ ʧʨʠ 

ʚʚʝʜʝʥʥʽ ʧʨʦʪʷʛʦʤ 21 ʜʦʙʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʪʘ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʧʨʦʪʷʛʦʤ 

21 ʜʦʙʠ ʥʘ ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʨʠʚʘʣʝ 

ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʝ ʚʚʝʜʝʥʥʷ ʬʫʣʝʨʝʥʫ ʫ ʮʽʣʦʤʫ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ 

ʛʝʤʘʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʯʘʩʫ ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ, ʷʢʝ ʤʘʣʦ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ, ʪʘ ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ, ʷʢʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ 

ʟʥʠʞʫʚʘʣʘʩʷ. ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʠʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʚʤʽʩʪ 

ʛʝʤʦʛʣʦʙʽʥʫ ʟʘʣʠʰʘʚʩʷ ʥʘ ʨʽʚʥʽ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ.  ʅʝʟʥʘʯʥʝ ʢʦʣʠʚʘʥʥʷ 

ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ ʫ ʱʫʨʽʚ ʩʘʤʮʽʚ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʝ ʢʨʠʪʠʯʥʠʤ, 

ʦʩʢʽʣʴʢʠ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʠʰʘʣʠʩʷ ʫ ʤʝʞʘʭ ʟʥʘʯʝʥʴ 

ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠ.  

ʆʪʞʝ, ʪʨʠʚʘʣʝ ʚʚʝʜʝʥʥʷ ʬʫʣʝʨʝʥʫ ʥʝ ʯʠʥʠʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʩʠʩʪʝʤʫ ʝʨʠʪʨʦ- ʪʘ ʣʝʡʢʦʧʦʝʟʫ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ.  

ʇʨʠ ʚʠʚʯʝʥʥʽ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʥʘ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʙʽʣʠʭ 

ʫɦʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʬʫʣʝʨʝʥʫ ʧʨʦʪʷʛʦʤ 21 ʜʦʙʠ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ 
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ʘʢʪʠʚʥʽʩʪʴ ʧʝʯʽʥʢʦʚʠʭ ʪʨʘʥʩʘʤʽʥʘʟ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʧʝʯʽʥʢʠ [19]. 

ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʩʚʽʪʣʦʦʧʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʪʨʠʚʘʣʝ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʟ ʙʘʟʠʩʫ 

ʘʢʨʠʣʦʚʠʭ ʧʨʦʪʝʟʽʚ ʩʧʨʠʯʠʥʷʻ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʨʦʟʣʘʜʠ 

ʛʝʤʦʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ ʪʣʽ ʜʽʾ 

ʤʦʥʦʤʝʨʫ ʟʤʝʥʰʫʻ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʽ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʽ 

ʧʨʦʷʚʠ ʚ ʧʝʯʽʥʢʦʚʠʭ ʯʘʩʪʦʯʢʘʭ, ʪʦʤʫ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʚ 

ʷʢʦʩʪʽ ʧʨʦʪʝʢʪʦʨʘ ʦʨʛʘʥʽʚ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʧʦʚʥʠʤʠ ʪʘ 

ʯʘʩʪʢʦʚʠʤʠ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ [20]. 

ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʥʘ ʦʨʛʘʥʽʟʤ ʱʫʨʽʚ ʙʫʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʥʘʩʪʫʧʥʽʡ ʨʦʙʦʪʽ [21]. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʚʪʦʨʠʥʥʦʶ 

ʯʘʩʪʢʦʚʦʶ ʪʘ ʧʦʚʥʦʶ ʘʜʝʥʪʽʻʶ ʽ ʧʨʦʪʝʟʥʠʤ ʩʪʦʤʘʪʠʪʦʤ ʥʘʤʠ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 

ʽ ʧʨʦʚʝʜʝʥʦ ʦʨʪʦʧʝʜʠʯʥʝ ʩʪʦʤʘʪʦʣʦʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ 50 ʦʩʽʙ, ʩʝʨʝʜ ʷʢʠʭ ʙʫʣʦ 

25 ʯʦʣʦʚʽʢʽʚ ʽ 25 ʞʽʥʦʢ. ɼʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʚʩʽ ʧʘʮʽʻʥʪʠ ʤʘʣʠ ʟʥʽʤʥʽ 

ʧʣʘʩʪʠʥʢʦʚʽ ʧʨʦʪʝʟʠ ʽʟ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ. ʇʨʠʯʠʥʦʶ ʜʣʷ ʟʚʝʨʥʝʥʥʷ ʟʘ 

ʦʨʪʦʧʝʜʠʯʥʦʶ ʜʦʧʦʤʦʛʦʶ ʩʪʘʣʦ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʞʫʚʘʥʥʷ ʽ ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʨʘʥʽʰʝ ʚʠʛʦʪʦʚʣʝʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʫ ʟʚôʷʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ 

ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ ʚ ʤôʷʢʠʭ  ʪʢʘʥʠʥʘʭ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ.  ʉʢʘʨʛʠ ʥʘ ʙʦʣʴʦʚʽ 

ʚʽʜʯʫʪʪʷ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʧʦʨʫʰʝʥʥʷ 

ʬʽʢʩʘʮʽʾ ʽ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʨʦʪʝʟʘ ʚ ʟʚôʷʟʢʫ ʽʟ ʥʘʙʨʷʢʦʤ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʤôʷʢʠʭ 

ʪʢʘʥʠʥ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʚʽʜʯʫʪʪʷ ʧʝʯʽʾ ʽ ʩʫʭʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ 90% 

ʧʘʮʽʻʥʪʽʚ.  

ʉʝʨʝʜ ʦʙʩʪʝʞʝʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʪʦʢʩʠʢʦ-ʘʣʝʨʛʽʯʥʠʤ ʩʪʦʤʘʪʠʪʦʤ ʽ ʧʦʚʥʦʶ 

ʚʪʦʨʠʥʥʦʶ ʘʜʝʥʪʽʻʶ ʙʫʣʦ ʧôʷʪʴ ʦʩʽʙ ʚ ʜʨʫʛʽʡ ʛʨʫʧʽ ʽ ʦʜʠʥ ʚ ʪʨʝʪʽʡ, ʩʝʨʝʜ ʥʠʭ 

4 ʯʦʣʦʚʽʢʠ ʽ 2 ʞʽʥʢʠ. ʅʘ ʚʝʨʭʥʽʡ ʱʝʣʝʧʽ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 2 ʪʠʧ ʟʘ ʐʨʝʜʝʨʦʤ ʫ 

5 ʧʘʮʽʻʥʪʽʚ ʜʨʫʛʦʾ ʽ 1 ʚ ʪʨʝʪʽʡ ʛʨʫʧʽ ʽ ʚʩʽ ʪʠʧʠ ʟʘ ʂʝʣʣʝʨʦʤ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 

ʥʠʞʥʽʡ ʱʝʣʝʧʽ.  
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ʂʦʤʙʽʥʦʚʘʥʽ (ʧʦʚʥʘ ʘʜʝʥʪʽʷ ʽ ʯʘʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ʥʘ ʦʜʥʽʡ ʽʟ ʱʝʣʝʧ) 

ʚʠʷʚʣʝʥʽ ʫ 12 ʦʩʽʙ (4 ʯʦʣʦʚʽʢʠ ʽ 8 ʞʽʥʦʢ). ʉʝʨʝʜ ʷʢʠʭ 10 ʦʩʽʙ ʤʘʣʠ ʧʦʚʥʫ 

ʘʜʝʥʪʽʶ ʥʘ ʚʝʨʭʥʽʡ ʱʝʣʝʧʽ ʽ 2 ʥʘ ʥʠʞʥʽʡ ʱʝʣʝʧʽ, ʜʦʤʽʥʫʶʯʠʤ ʙʫʚ ʜʨʫʛʠʡ ʪʠʧ 

ʟʘ ʐʨʝʜʝʨʦʤ. ɺʽʜʧʦʚʽʜʥʦ ʚʦʥʠ ʤʘʣʠ ʯʘʩʪʢʦʚʠʡ ʜʝʬʝʢʪ ʟʫʙʥʦʛʦ ʨʷʜʫ ʥʘ 

ʥʠʞʥʽʡ ʱʝʣʝʧʽ ʽ 9 ʽʟ ʥʠʭ ʧʝʨʰʠʡ ʢʣʘʩ ʟʘ ʂʝʥʥʝʜʽ. ʏʘʩʪʢʦʚʽ ʜʝʬʝʢʪʠ ʟʫʙʥʠʭ 

ʨʷʜʽʚ ʥʘ ʦʙʦʭ ʱʝʣʝʧʘʭ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ 21 ʧʘʮʽʻʥʪʘ, ʩʝʨʝʜ ʥʠʭ 11 ʯʦʣʦʚʽʢʽʚ ʽ 

10 ʞʽʥʦʢ. ʋ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʜʨʫʛʦʾ ʽ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʧʝʨʝʚʘʞʘʣʠ ʜʚʦʩʪʦʨʦʥʥʽ 

ʥʝʦʙʤʝʞʝʥʽ ʜʝʬʝʢʪʠ ʷʢ ʚʝʨʭʥʴʦʾ ʪʘʢ ʽ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ. ʏʘʩʪʢʦʚʽ ʜʝʬʝʢʪʠ 

ʟʫʙʥʠʭ ʨʷʜʽʚ ʥʘ ʦʜʥʽʡ ʽʟ ʱʝʣʝʧ ʙʫʣʠ ʫ 11 ʧʘʮʽʻʥʪʽʚ: 6 ʯʦʣʦʚʽʢʽʚ ʽ 5 ʞʽʥʦʢ. ʋ 10  

ʦʩʽʙ ʜʨʫʛʦʾ ʽ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʚʦʩʪʦʨʦʥʥʽ ʥʝʦʙʤʝʞʝʥʽ ʜʝʬʝʢʪʠ ʷʢ 

ʚʝʨʭʥʴʦʾ ʪʘʢ ʽ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʽ ʫ 1 ʧʘʮʽʻʥʪʘ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʦʜʥʦʩʪʦʨʦʥʥʽʡ 

ʢʽʥʮʝʚʠʡ ʜʝʬʝʢʪ. 

 ʂʣʽʥʽʯʥʫ ʦʮʽʥʢʫ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʪʘ ʷʢʦʩʪʽ ʧʨʦʪʝʟʫʚʘʥʥʷ 

ʧʦʚʥʠʤʠ ʽ ʯʘʩʪʢʦʚʠʤʠ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ, ʷʢʽ ʚʠʛʦʪʦʚʣʷʣʠʩʷ, ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʫʙôʻʢʪʠʚʥʠʭ ʜʘʥʠʭ (ʩʢʘʨʛʠ, ʘʥʘʤʥʝʟ ʭʚʦʨʦʙʠ ʪʘ ʞʠʪʪʷ) ʪʘ 

ʦʙôʻʢʪʠʚʥʠʭ ʜʘʥʠʭ (ʦʛʣʷʜ, ʧʘʣʴʧʘʮʽʷ), ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʜʦʙʫ, 7 ʜʥʽʚ, 1 ʤʽʩʷʮʴ 

ʪʘ 3 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʚʘʣʠ ʩʪʘʥ 

ʧʘʨʦʜʦʥʪʫ ʦʧʦʨʥʠʭ ʟʫʙʽʚ, ʥʘʷʚʥʽʩʪʴ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ 

(ʦʟʥʘʢʠ ʛʽʧʝʨʝʤʽʾ, ʥʘʙʨʷʢʫ ), ʩʪʫʧʽʥʴ ʬʽʢʩʘʮʽʾ ʧʨʦʪʝʟʽʚ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʨʝʢʮʽʾ. 

 ɼʣʷ ʦʙôʻʢʪʠʚʥʦʾ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʧʨʦʪʝʟʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ 

ʧʨʦʪʝʟʘʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʟ ʙʘʟʠʩʘʤʠ ʯʘʩʪʢʦʚʠʭ ʽ ʧʦʚʥʠʭ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʦʟʯʠʥ ʐʠʣʣʝʨʘ-ʇʠʩʘʨʝʚʘ. 

 ʌʘʨʙʫʚʘʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʚʦʜʠʣʠ ʥʝ ʪʽʣʴʢʠ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ 

ʧʣʦʱʽ ʫʨʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʢʦʨʝʢʮʽʾ ʜʽʣʷʥʦʢ 

ʙʘʟʠʩʽʚ ʧʨʦʪʝʟʽʚ ʧʨʠ ʤʝʭʘʥʽʯʥʽʡ ʜʽʾ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʥʘ ʤʝʪʠʣʦʚʠʡ ʝʬʽʨ ʤʝʪʘʢʨʠʣʦʚʦʾ 

ʢʠʩʣʦʪʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ 13 ʯʦʣʦʚʽʢ (26%) ʧʨʦʙʘ ʙʫʣʘ ʧʦʟʠʪʠʚʥʦʶ ʫ 8 ʦʩʽʙ ɯɯ  ʽ 

5 ʦʩʽʙ ï ɯɯɯ ʛʨʫʧʠ. ʋ 6 ʦʩʽʙ (12%) ʧʨʦʙʘ ʙʫʣʘ ʩʣʘʙʢʦ ʧʦʟʠʪʠʚʥʦʶ ʫ 3 ʦʩʽʙ  ɯɯ  ʽ 
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3 ʦʩʽʙ ï ɯɯɯ ʛʨʫʧʠ. ʋ ʨʝʰʪʠ 31 ʦʩʦʙʠ (62%) - 14 ʦʩʽʙ (28%) ɯɯ  ʽ 17 (34%) ʦʩʽʙ ï 

ɯɯɯ ʛʨʫʧʠ ʧʨʦʙʘ ʙʫʣʘ ʥʝʛʘʪʠʚʥʦʶ. 

 ʗʢ ʧʦʢʘʟʘʣʠ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʯʝʨʝʟ ʜʦʙʫ, ʚ ʫʩʽʭ  ʛʨʫʧʘʭ ʦʩʽʙ, ʧʽʩʣʷ 

ʥʘʢʣʘʜʘʥʥʷ ʯʘʩʪʢʦʚʠʭ ʟʥʽʤʥʠʭ ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ ʢʦʨʝʢʮʽʾ ʧʦʪʨʝʙʫʚʘʣʠ 

42 ʦʩʦʙʠ (84%) ï 19 ʯʦʣʦʚʽʢ ɯɯ  ʛʨʫʧʠ, 23 ï ɯɯɯ ʛʨʫʧʠ.  

ʇʨʦʙʘ ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʚ ɯɯ ʛʨʫʧʽ ʯʝʨʝʟ ʜʦʙʫ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ 

ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ ʙʫʣʘ ʧʦʟʠʪʠʚʥʦʶ (1 ʙʘʣ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʜʦ 1ʩʤ2) ʫ 18 ʧʘʮʽʻʥʪʽʚ  (94,7%), ʧʦʟʠʪʠʚʥʦʶ (2 ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 1ʩʤ2) ʫ 1 ʧʘʮʽʻʥʪʘ (5,3%). ʋ ɯɯɯ ʛʨʫʧʽ ʭʚʦʨʠʭ ʧʨʦʙʘ 

ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʯʝʨʝʟ ʜʦʙʫ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ 

ʙʫʣʘ ʧʦʟʠʪʠʚʥʦʶ (1 ʙʘʣ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʜʦ 1ʩʤ2) ʫ 20 

ʧʘʮʽʻʥʪʽʚ (87%), ʧʦʟʠʪʠʚʥʦʶ (2 ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 

1ʩʤ2) ʫ 3 ʧʘʮʽʻʥʪʽʚ (13%). ʆʩʥʦʚʥʦʶ ʩʢʘʨʛʦʶ ʧʘʮʽʻʥʪʽʚ ʙʫʚ ʙʽʣʴ ʧʽʜ ʧʨʦʪʝʟʦʤ. 

ɺʽʟʫʘʣʴʥʦ ʩʧʦʩʪʝʨʽʛʘʣʠ ʣʦʢʘʣʴʥʫ ʛʽʧʝʨʝʤʽʶ  ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ 

ʟ ʥʘʷʚʥʽʩʪʶ ʪʦʯʢʦʚʠʭ ʟʦʥ ʝʨʦʟʽʡ ʽ ʩʘʜʝʥ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʤʝʭʘʥʽʯʥʦʶ ʪʨʘʚʤʦʶ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʠʩʢʫ ʦʢʨʝʤʠʤʠ ʜʽʣʷʥʢʘʤʠ ʙʘʟʠʩʫ ʧʨʦʪʝʟʘ. 

ʏʝʨʝʟ 7 ʜʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʢʦʨʝʢʮʽʶ ʧʨʦʚʝʣʠ ʫ 37 ʦʩʽʙ (74%) 

ï 19  ʦʩʽʙ-ɯɯ ʛʨʫʧʠ, 18-ɯɯɯ ʛʨʫʧʠ. 

ʏʝʨʝʟ 7 ʜʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʫ ɯɯ ʛʨʫʧʽ ʭʚʦʨʠʭ  ʇʨʦʙʘ ʐʠʣʣʻʨʘ 

ï ʇʠʩʘʨʻʚʘ, ʙʫʣʘ ʧʦʟʠʪʠʚʥʦʶ (1 ʙʘʣ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʜʦ 1ʩʤ2) ʫ 

11 ʧʘʮʽʻʥʪʽʚ  (44%), ʧʦʟʠʪʠʚʥʦʶ (2 ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 

1ʩʤ2) ʫ 2 ʧʘʮʽʻʥʪʽʚ (8%), ʨʽʟʢʦ ʧʦʟʠʪʠʚʥʘ ʧʨʦʙʘ (3 ʙʘʣʠ)  ʙʫʣʘ ʫ 8 ʧʘʮʽʻʥʪʽʚ 

(32%) ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ. ʋ ɯɯɯ 

ʛʨʫʧʽ ʭʚʦʨʠʭ ʧʨʦʙʘ ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʯʝʨʝʟ 7 ʜʥʽʚ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ 

ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ ʙʫʣʘ ʧʦʟʠʪʠʚʥʦʶ (1 ʙʘʣ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʜʦ 1ʩʤ2) ʫ 8 ʧʘʮʽʻʥʪʽʚ (32%), ʧʦʟʠʪʠʚʥʦʶ (2 ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 1ʩʤ2) ʫ 3 ʧʘʮʽʻʥʪʽʚ (12%), ʨʽʟʢʦ ʧʦʟʠʪʠʚʥʘ ʧʨʦʙʘ (3 

ʙʘʣʠ)  ʙʫʣʘ ʫ 10 ʧʘʮʽʻʥʪʽʚ (40%) ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ. ʇʘʮʽʻʥʪʠ ʜʨʫʛʦʾ ʽ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʩʢʘʨʞʠʣʠʩʷ ʥʘ ʙʽʣʴ 
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ʧʽʜ ʧʨʦʪʝʟʦʤ. ʅʘ ʩʫʭʽʩʪʴ ʽ ʧʝʯʽʶ ʙʫʣʠ ʩʢʘʨʛʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʦʟʣʠʪʦʶ ʬʦʨʤʦʶ 

ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʧʽʜ ʧʨʦʪʝʟʦʤ ʧʝʨʝʚʘʞʥʦ ʥʘ ʚʝʨʭʥʽʡ ʱʝʣʝʧʽ.  

ʇʽʩʣʷ ʜʚʦʭ ʪʠʞʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʨʝʢʮʽʶ ʫ  

11 ʧʘʮʽʻʥʪʽʚ (22%) ï 7ʦʩʽʙ ɯɯ  ʛʨʫʧʠ, 4 ï ɯɯɯ ʛʨʫʧʠ (16%). ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʢʦʨʝʢʮʽʾ ʧʨʦʪʝʟʽʚ ʚ ɯɯ ʽ ɯɯɯ  ʛʨʫʧʽ ʦʩʽʙ ʩʫʙôʻʢʪʠʚʥʽ ʚʽʜʯʫʪʪʷ ʜʠʩʢʦʤʬʦʨʪʫ ʥʝ 

ʟʥʠʢʘʣʠ ʥʘʚʽʪʴ ʧʽʩʣʷ ʧʦʚʪʦʨʥʦʾ ʢʦʨʝʢʮʽʾ ʧʨʦʪʝʟʽʚ. 

 ɺʠʟʥʘʯʝʥʥʷ ʟʘʧʘʣʝʥʥʷ  ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʙʠ ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʧʦʢʘʟʘʣʦ, ʱʦ ʧʽʩʣʷ ʜʚʦʭ ʪʠʞʥʽʚ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʚ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʠ ʥʘʩʪʫʧʥʽ  ʨʝʟʫʣʴʪʘʪʠ ɯɯ  

ʛʨʫʧʘ (1 ʙʘʣ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʜʦ 1ʩʤ2) ʫ 4 ʧʘʮʽʻʥʪʽʚ  (16%), 

ʧʦʟʠʪʠʚʥʦʶ (2 ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 1ʩʤ2 ) ʫ 3 ʧʘʮʽʻʥʪʽʚ 

(12%), ʨʽʟʢʦ ʧʦʟʠʪʠʚʥʘ ʧʨʦʙʘ (3 ʙʘʣʠ)  ʙʫʣʘ ʫ 18 ʧʘʮʽʻʥʪʽʚ (72%) ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ. ʋ ɯɯɯ ʛʨʫʧʽ ʭʚʦʨʠʭ ʧʨʦʙʘ 

ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʯʝʨʝʟ ʜʚʘ ʪʠʞʥʽ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʣʘʩʪʠʥʢʦʚʠʭ 

ʧʨʦʪʝʟʽʚ ʙʫʣʘ ʧʦʟʠʪʠʚʥʦʶ (1 ʙʘʣ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʜʦ 1ʩʤ2) ʫ  3 

ʧʘʮʽʻʥʪʽʚ (12%), ʧʦʟʠʪʠʚʥʦʶ (2 ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 

1ʩʤ2) ʫ 5 ʧʘʮʽʻʥʪʽʚ (20%), ʨʽʟʢʦ ʧʦʟʠʪʠʚʥʘ ʧʨʦʙʘ (3 ʙʘʣʠ)  ʙʫʣʘ ʫ 17 ʧʘʮʽʻʥʪʽʚ 

(68%) ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ.

 ʇ̔ ʩʣʷ ʜʚʦʭ ʪʠʞʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʧʘʮʽʻʥʪʠ ʚ ʦʙʦʭ ʛʨʫʧʘʭ 

ʩʢʘʨʞʠʣʠʩʷ ʥʘ ʧʝʯʽʶ, ʩʫʭʽʩʪʴ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʜʝʷʢʽ ʚʽʜʤʽʯʘʣʠ ʧʦʷʚʫ 

ʥʘʙʨʷʢʫ ʩʣʠʟʦʚʦʾ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ  ʧʝʨʝʚʘʞʥʦ ʧʽʜ ʚʝʨʭʥʽʤ ʧʨʦʪʝʟʦʤ, ʚ  

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʦʛʽʨʰʫʚʘʣʘʩʷ ʬʽʢʩʘʮʽʷ ʽ ʩʪʘʙʽʣʽʟʘʮʽʷ ʧʨʦʪʝʟʘ. 

ʇʘʮʽʻʥʪʘʤ  ɯɯɯ ʛʨʫʧʠ  ʧʽʩʣʷ ʜʚʦʭ ʪʠʞʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʝ ʧʦʢʨʠʪʪʷ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʨʦʪʝʟʽʚ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʢʦʥʪʘʢʪʫʻ ʟʽ ʩʣʠʟʦʚʦʶ ʦʙʦʣʦʥʢʦʶ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ 

ʉ60, ʩʧʦʩʦʙʦʤ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʨʦʟʧʠʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ɼʣʷ ʮʴʦʛʦ ʧʨʦʪʝʟʠ ʫ 

ʧʘʮʽʻʥʪʽʚ ʥʘ ʜʝʢʽʣʴʢʘ ʜʥʽʚ ʚʠʣʫʯʘʣʠʩʷ ʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʢʨʠʪʪʷ 

ʥʘʥʦʤʘʪʝʨʽʘʣʦʤ ʧʦʚʝʨʪʘʣʠʩʷ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʜʦʚʞʫʚʘʣʦʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʇʽʩʣʷ ʤʽʩʷʮʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ɯɯ ʽ ɯɯɯ  ʛʨʫʧʠ ʢʦʨʝʢʮʽʾ 

ʧʨʦʪʝʟʽʚ ʥʝ ʧʨʦʚʦʜʠʣʠʩʷ, ʪʘʢ ʷʢ ʚʽʜʯʫʪʪʷ ʜʠʩʢʦʤʬʦʨʪʫ ʫ ʧʘʮʽʻʥʪʽʚ ʥʝ ʙʫʣʠ 
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ʧʦʚôʷʟʘʥʽ ʟ ʤʝʭʘʥʽʯʥʦʶ ʪʨʘʚʤʦʶ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʠʩʢʫ 

ʦʢʨʝʤʠʤʠ ʜʽʣʷʥʢʘʤʠ ʙʘʟʠʩʫ ʧʨʦʪʝʟʘ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʝʨʦʟʽʾ ʽ 

ʩʘʜʝʥ ʚ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʇʦʢʘʟʥʠʢʠ ʧʨʦʙʠ ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʧʽʩʣʷ ʤʽʩʷʮʷ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʧʨʦʪʝʟʘʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ ʙʫʣʠ ʪʘʢʠʤʠ: (2 ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 1ʩʤ2) ʫ 5 ʧʘʮʽʻʥʪʽʚ (20%), ʨʽʟʢʦ ʧʦʟʠʪʠʚʥʘ ʧʨʦʙʘ (3 ʙʘʣʠ)  

ʙʫʣʘ ʫ 20 ʧʘʮʽʻʥʪʽʚ (80%) - ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ ʧʨʠ ʯʦʤʫ ʫ 11 ʽʟ ʥʠʭ ʟʘʧʘʣʝʥʥʷ ʷʚʣʷʣʦ ʩʦʙʦʶ ʪʦʯʥʫ 

ʬʦʨʤʫ ʽ ʨʦʟʤʽʨ ʧʨʦʪʝʟʘ. ʇʘʮʽʻʥʪʠ ɯɯ  ʛʨʫʧʠ ʩʢʘʨʞʠʣʠʩʴ ʥʘ ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ, ʧʝʯʽʶ, ʩʫʭʽʩʪʴ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʥʘʙʨʷʢ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʽʜ ʚʝʨʭʥʽʤ ʧʨʦʪʝʟʦʤ. ʋ ɯɯɯ ʛʨʫʧʽ ʭʚʦʨʠʭ ʧʨʦʙʘ ʐʠʣʣʻʨʘ ï 

ʇʠʩʘʨʻʚʘ ʧʽʩʣʷ ʤʽʩʷʮʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʙʫʣʘ ʥʝʛʘʪʠʚʥʦʶ ʫ ʚʩʽʭ 

ʭʚʦʨʠʭ. ʇʘʮʽʻʥʪʠ ɯɯɯ ʛʨʫʧʠ ʧʦʚʽʜʦʤʣʷʣʠ ʧʨʦ ʟʥʠʢʥʝʥʥʷ ʥʝʧʨʠʻʤʥʠʭ ʚʽʜʯʫʪʪʽʚ 

(ʧʝʯʽʾ, ʩʫʭʦʩʪʽ, ʥʘʙʨʷʢʫ) ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʽ 

ʚʽʜʤʽʯʘʣʠ ʧʦʢʨʘʱʝʥʥʷ ʬʽʢʩʘʮʽʾ ʧʨʦʪʝʟʽʚ ʦʩʦʙʣʠʚʦ ʥʘ ʚʝʨʭʥʽʡ ʱʝʣʝʧʽ.   

ɺ ʪʝʨʤʽʥ ʢʦʨʠʩʪʫʚʘʥʥʷ 3 ʤʽʩʷʮʽ ʯʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ 18 ʯʦʣʦʚʽʢ 

(72%) ʧʦʚʽʜʦʤʣʷʣʠ, ʱʦ ʧʝʨʝʩʪʘʣʠ ʧʦʩʪʽʡʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʟʥʽʤʥʠʤʠ 

ʧʨʦʪʝʟʘʤʠ ʧʨʦʪʷʛʦʤ ʜʥʷ, ʯʝʨʝʟ ʥʝʧʨʠʻʤʥʽ ʙʦʣʴʦʚʽ ʚʽʜʯʫʪʪʷ ʧʽʜ ʧʨʦʪʝʟʦʤ, ʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʠʰʝ ʧʽʜ ʯʘʩ ʧʨʠʡʦʤʫ ʾʞʽ ʽ ʧʨʠ ʨʦʟʤʦʚʽ. ʋ ɯɯ ʛʨʫʧʽ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʙʠ  ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 2 ʧʘʮʽʻʥʪʽʚ (8%) (2 

ʙʘʣʠ) (ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʥʘʜ 1ʩʤ2), ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ (3 ʙʘʣʠ) ʫ 23 ʧʘʮʽʻʥʪʽʚ (92%) ʧʨʠ ʯʦʤʫ ʫ 14 ʽʟ ʥʠʭ 

ʟʘʧʘʣʝʥʥʷ ʷʚʣʷʣʦ ʩʦʙʦʶ ʪʦʯʥʫ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨ ʧʨʦʪʝʟʘ. ʇʘʮʽʻʥʪʠ ɯɯ  ʛʨʫʧʠ  

ʤʘʣʠ ʪʽ ʞ ʩʘʤʽ ʩʢʘʨʛʠ, ʷʢ ʽ ʧʽʩʣʷ ʤʽʩʷʮʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ. ʋ ɯɯɯ ʛʨʫʧʽ 

ʭʚʦʨʠʭ ʧʨʦʙʘ ʐʠʣʣʻʨʘ ï ʇʠʩʘʨʻʚʘ ʧʽʩʣʷ ʪʨʴʦʭ ʤʽʩʷʮʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʧʨʦʪʝʟʘʤʠ ʙʫʣʘ ʥʝʛʘʪʠʚʥʦʶ ʫ ʚʩʽʭ ʭʚʦʨʠʭ. ʇʘʮʽʻʥʪʠ ɯɯɯ ʛʨʫʧʠ ʥʝ ʚʽʜʤʽʯʘʣʠ 

ʜʠʩʢʦʤʬʦʨʪʫ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ.  

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʥʘʰʦʾ ʨʦʙʦʪʠ ʩʪʘʣʦ ʚʠʚʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦ- ʪʘ 

ʧʨʦʪʠʟʘʧʣʴʥʦʛʦ ʮʠʪʦʢʽʥʽʚ ʜʣʷ ʚʠʷʩʥʝʥʥʷ ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʧʨʦʪʝʟʽʚ ʟ 

ʘʢʨʠʣʘʪʫ ʪʘ ʧʦʢʨʠʪʠʭ ʬʫʣʝʨʝʥʦʤ ʉ60 ʥʘ ʪʢʘʥʠʥʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. ɿʘ 
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ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʪʦʢʽʥʽʚ ʫ ʨʦʪʦʚʽʡ 

ʨʽʜʠʥʽ ʧʘʮʽʻʥʪʽʚ ʤʠ ʚʩʪʘʥʦʚʠʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʟʤʽʥʠ ʟʘʣʝʞʥʦ ʚʽʜ ʛʨʫʧʠ 

ʦʙʩʪʝʞʝʥʥʷ ʽ ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɼʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʚ II  ʛʨʫʧʽ  ʤʠ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ IL-1ɓ ʽ ʛʨʫʧʦʶ 

ʟʜʦʨʦʚʠʭ ʧʘʮʽʻʥʪʽʚ. ʏʝʨʝʟ 7 ʜʥʽʚ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʘ ʚ II  ʽ ʯʝʨʝʟ 30 ʚ III  

ʛʨʫʧʽ  ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ 1 ʛʨʫʧʦʶ, ʪʘʢ ʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʚ 4 ʽ 3 ʨʘʟʠ (II  ʛʨʫʧʘ), ʚ 5 ʽ 3,7 

ʨʘʟʠ (III  ʛʨʫʧʘ) ʚʽʜʧʦʚʽʜʥʦ. ʇʽʩʣʷ ʥʘʥʝʩʝʥʥʷ ʥʘ ʧʨʦʪʝʟʠ ʤʦʣʝʢʫʣ ʬʫʣʝʨʝʥʫ ʉ60 

ʚ IIɯ ʛʨʫʧʽ  ʚʠʷʚʠʣʠ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ IL-1ɓ ʚ 7,33 ʨʘʟʠ ʥʠʞʯʝ 

ʧʦʢʘʟʥʠʢʘ III  ʛʨʫʧʠ ʥʘ 30 ʜʝʥʴ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ ʽ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ 

ʚʽʜ ʧʦʢʘʟʥʠʢʘ I ʛʨʫʧʠ. 

ʈʽʚʝʥʴ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʙʫʚ ʫ 2,3 

ʨʘʟʠ ʙʽʣʴʰʠʤ ʧʦʨʽʚʥʷʥʦ ʟ  ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. ʅʘ 

ʩʴʦʤʠʡ ʜʝʥʴ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ I ʛʨʫʧʦʶ ʚ 12,4 ʨʘʟʘ ʚ II ʛʨʫʧʽ, ʽ ʚ 13,6 ʨʘʟʘ ʚ III 

ʛʨʫʧʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʇʽʩʣʷ ʧʦʢʨʠʪʪʷ ʧʨʦʪʝʟʽʚ ʬʫʣʝʨʝʥʦʤ ʉ60 ʚ IIɯ ʛʨʫʧʽ ʧʽʩʣʷ 

ʜʚʦʭ ʪʠʞʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʨʽʚʝʥʴ ʌʅʇŬ ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʥʠʞʝʥʥʷ ʚ 7,7 ʨʘʟʽʚ ʥʠʞʯʠʤ ʧʦʨʽʚʥʶʶʯʠ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʧʦʢʨʠʪʪʷ ʚ III 

ʛʨʫʧʽ ʥʘ 30 ʜʝʥʴ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʽ ʚ 7 ʨʘʟʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ II ʛʨʫʧʦʶ, ʽ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʘ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʘʣʝ ʚ 1,8 ʨʘʟʽʚ 

ʚʠʱʠʡ ʧʦʢʘʟʥʠʢʘ I ʛʨʫʧʠ.   

ʇʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʮʠʪʦʢʽʥʫ IL-10 ʫ 

ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʧʘʮʽʻʥʪʽʚ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ  ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. ʏʝʨʝʟ 7 ʜʥʽʚ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʽʚ ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʦʤ ʜʦ ʧʨʦʪʝʟʫʚʘʥʥʷ ʚ 5,5 ʨʘʟʽʚ ʧʦʨʽʚʥʶʶʯʠ ʟ II ʛʨʫʧʦʶ ʽ ʚ 3,5 ʨʘʟʠ 

ʧʦʨʽʚʥʶʶʯʠ ʟ III ʛʨʫʧʦʶ ʥʘ 30 ʜʝʥʴ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʢʨʠʪʪʷ ʧʨʦʪʝʟʽʚ ʨʽʚʝʥʴ ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʮʠʪʦʢʽʥʫ IL-10 ʜʦʩʪʦʚʽʨʥʦ 

ʟʥʠʞʫʚʘʚʩʷ ʧʦʨʽʚʥʶʶʯʠ ʟ ʫʩʽʤʘ ʛʨʫʧʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ 16 ʨʘʟʽʚ (II ʛʨʫʧʘ), 
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ʚ 10 ʨʘʟʽʚ (III ʛʨʫʧʘ ʜʦ ʧʦʢʨʠʪʪʷ) ʽ ʤʘʡʞʝ ʚ 3 ʨʘʟʠ ʤʝʥʰʝ ʧʦʢʘʟʥʠʢʘ ʜʦ 

ʧʨʦʪʝʟʫʚʘʥʥʷ [22]. 

ʇʨʠ ʷʚʠʱʘʭ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ ʄ.ʃ. ʄʘʨʝʥʢʦʚʘ (2007) 

ʩʧʦʩʪʝʨʽʛʘʣʘ ʨʽʩʪ ʧʦʢʘʟʥʠʢʽʚ IFN-ʫ ʽ IL-8 ʚ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ, ʷʢʽ ʩʧʨʠʷʣʠ 

ʧʽʜʪʨʠʤʘʥʥʶ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʨʦʟʚʠʪʢʫ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʟ ʙʦʢʫ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ʅʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ IL-8 ʚ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ 

ʧʨʠ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʚʽʜʦʤʣʷʻ ʽ ʆ.ɸ. 

ʂʫʟʥʝʮʦʚʘ (2011) [23]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʥʽʤʥʠʭ ʧʣʘʩʪʠʥʢʦʚʠʭ ʘʢʨʠʣʦʚʠʭ ʧʨʦʪʝʟʽʚ ʟ ʤʝʪʦʶ 

ʟʘʤʽʱʝʥʥʷ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ sIgA, 

ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ (ɯʃ-1ɓ, ɯʃ-8), ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ 

ʨʽʚʥʷ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ (ɯʃ-10, SLPI) ʽ ʣʽʟʦʮʠʤʫ ʚ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ [24].  

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦ ʚʠʚʯʝʥʥʶ ʚʤʽʩʪʫ ʨʽʚʥʷ ʮʠʪʦʢʽʥʽʚ IL-1ɓ ʽ ʌʅʇ-Ŭ ʫ 

ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʥʽʤʥʽ ʧʨʦʪʝʟʠ, ʧʦʢʘʟʘʥʦ, ʱʦ  ʥʘ 

7-ʤʫ ʜʦʙʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʟʢʝ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ [25]. 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʤʽʥʫ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ 

ʪʢʘʥʠʥʘʭ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʥʘ ʝʪʘʧʘʭ ʘʜʘʧʪʘʮʽʾ ʜʦ ʦʨʪʦʧʝʜʠʯʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ɺʠʷʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʽ ʦʩʦʙʣʠʚʦ ʯʝʨʝʟ 7 

ʜʥʽʚ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. ʎʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʘʢʪʠʚʘʮʽʷ 

ʣʦʢʘʣʴʥʦʛʦ ʩʠʥʪʝʟʫ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʻ ʚʘʞʣʠʚʠʤ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʽʜʪʨʠʤʘʥʥʷ 

ʘʢʪʠʚʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. ʇʽʩʣʷ 

ʧʦʢʨʠʪʪʷ ʬʫʣʝʨʝʥʦʤ ʉ60 ʧʦʚʝʨʭʥʽ ʧʨʦʪʝʟʘ, ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ ʪʢʘʥʠʥʘʤʠ 

ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ (IL-1ɓ ʽ ʌʅʇŬ). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʧʦʟʠʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ 

ʚʧʣʠʚʫ ʧʦʢʨʠʪʪʷ ʙʘʟʠʩʫ ʧʨʦʪʝʟʽʚ ʬʫʣʝʨʝʥʦʤ, ʘʜʞʝ ʢʣʽʥʽʯʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. ʆʩʪʘʥʥʽʡ ʬʘʢʪ ʤʘʻ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʝʛʫʣʷʮʽʾ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 
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ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ ʽ ʟʙʝʨʝʞʝʥʥʷ ʪʢʘʥʠʥ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. ɸ ʮʝ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʠʪʴ ʷʢʽʩʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʫʙʦ-ʱʝʣʝʧʥʦʛʦ ʘʧʘʨʘʪʘ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʩʦʢʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʨʦʪʝʟʘ.  

ʗʢ ʧʦʢʘʟʘʣʠ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʢʦʨʠʩʪʫʚʘʣʠʩʷ 

ʯʘʩʪʢʦʚʠʤʠ ʽ ʧʦʚʥʠʤʠ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʟ ʩʠʤʧʪʦʤʘʤʠ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ 

(ʪʦʢʩʠʯʥʦʛʦ ʽ ʘʣʝʨʛʽʯʥʦʛʦ ʩʪʦʤʘʪʠʪʫ) ʚʠʷʚʣʝʥʦ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ 

ʙʽʦʝʣʝʢʪʨʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ. ʅʘ ʝʣʝʢʪʨʦʤʽʦʛʨʘʤʘʭ 

ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ 

ʥʠʟʴʢʦ ʘʤʧʣʽʪʫʜʥʽ ʢʦʣʠʚʘʥʥʷ ʙʽʦʩʪʨʫʤʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʮʽʻʥʪʘʤʠ 1 ʛʨʫʧʠ. 

ʉʝʨʝʜʥʷ ʘʤʧʣʽʪʫʜʘ ʚʦʣʴʦʚʦʛʦ ʩʪʠʩʥʝʥʥʷ ʙʫʣʘ ʤʝʥʰʦʶ ʚ 2,8 ʨʘʟʠ ʘ ʩʝʨʝʜʥʷ 

ʘʤʧʣʽʪʫʜʘ ʜʦʚʽʣʴʥʦʛʦ ʞʫʚʘʥʥʷ ʚ 2,1 ʨʘʟʠ.  

ʇʨʠ ʧʨʦʪʝʟʥʦʤʫ ʩʪʦʤʘʪʠʪʽ ʟʥʘʯʥʦ ʧʦʨʫʰʫʻʪʴʩʷ ʬʫʥʢʮʽʷ ʞʫʚʘʥʥʷ, ʱʦ 

ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥʠ ʜʠʥʘʤʽʯʥʦʛʦ ʮʠʢʣʫ. ʂʦʝʬʽʮʽʻʥʪ ñʂò ʚ ʛʨʫʧʘʭ ʜʦ 

ʧʨʦʪʝʟʫʚʘʥʥʷ ʧʨʠ ʜʦʚʽʣʴʥʦʤʫ ʞʫʚʘʥʥʽ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ʛʨʫʧʘʭ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʽʚ ʽ ʩʢʣʘʜʘʚ 1,79 ð ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ ʪʘ 1,74 - 

ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ (” < 0,05) ʧʨʦʪʠ ʚʽʜʧʦʚʽʜʥʦ 1,03 ʪʘ 1,04 ʫ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʤʘʶʪʴ ʽʥʪʘʢʪʥʠʡ ʟʫʙʥʠʡ ʨʷʜ. ʊʘʢʦʞ ʟʥʘʯʥʦ ʟʥʠʞʫʚʘʣʘʩʴ 

ʩʝʨʝʜʥʷ ʘʤʧʣʽʪʫʜʘ ʜʦʚʽʣʴʥʦʛʦ ʞʫʚʘʥʥʷ ʢʦʣʠʚʘʥʴ ʙʽʦʩʪʨʫʤʽʚ ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ 

(279Ñ28 ʤʢɺ) ʪʘ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ (243Ñ12 ʤʢɺ ” <0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʥʦʨʤʦʶ (591Ñ22 ʤʢɺ ʪʘ 570Ñ19 ʤʢɺ ʚʽʜʧʦʚʽʜʥʦ ” <0,05). ɸʥʘʣʦʛʽʯʥʘ 

ʜʦʩʪʦʚʽʨʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʥʘʤʠ ʦʪʨʠʤʘʥʘ ʽ ʫ ʚʽʜʥʦʰʝʥʥʽ ʧʨʦʙʠ ʚʦʣʴʦʚʝ 

ʩʪʠʩʥʝʥʥʷ, ʾʾ ʘʤʧʣʽʪʫʜʘ  ʟʤʝʥʰʫʚʘʣʘʩʴ ʚ 2,8 ʨʘʟʠ ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ ʽ ʚ 3,1 ʥʘ 

ʙʘʣʘʥʩʫʶʯʦʤʫ. 

ɺʞʝ ʚ ʧʝʨʰʫ ʜʦʙʫ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʽʚ ʟ ʤʘʛʥʝʪʨʦʥʥʠʤ 

ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60 ʩʧʦʩʪʝʨʽʛʘʣʠ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʦʜʥʦʛʦ 

ʜʠʥʘʤʽʯʥʦʛʦ ʮʠʢʣʫ ʟʤʽʥʶʚʘʣʘʩʴ. ɿʦʢʨʝʤʘ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʘʢʪʠʚʥʦʩʪʽ ʽ ʜʝʷʢʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʩʧʦʢʦʶ ʷʢ ʥʘ ʨʦʙʦʯʦʤʫ 

ʙʦʮʽ ʪʘʢ ʽ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʮʽʻʥʪʘʤʠ 2 ʛʨʫʧʠ. ʎʝ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ  ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʥʷʭ ʢʦʝʬʽʮʽʻʥʪʘ ñʂò, ʥʘ 

ʨʦʙʦʯʦʤʫ ʙʦʮʽ ʜʦ 1,58 ʽ ʜʦ 1,51 ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ʟ ʧʨʦʪʝʟʘʤʠ ʧʦʢʨʠʪʠʤʠ 
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ʬʫʣʝʨʝʥʦʤ ʉ60. ʇʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ 

ʧʦʢʨʠʪʠʤʠ ʬʫʣʝʨʝʥʦʤ ʉ60 ʫ ʧʘʮʽʻʥʪʽʚ 3 ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʽʜʚʠʱʝʥʥʷ 

ʙʽʦʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʘʤʧʣʽʪʫʜʘ ʙʽʦʧʦʪʝʥʮʽʘʣʽʚ) ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 2 ʛʨʫʧʦʶ, ʷʢ ʧʨʠ ʚʦʣʴʦʚʦʤʫ ʩʪʠʩʥʝʥʥʽ ʪʘʢ ʽ ʧʨʠ ʜʦʚʽʣʴʥʦʤʫ 

ʞʫʚʘʥʥʽ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʭʘʨʘʢʪʝʨʫ ʘʤʧʣʽʪʫʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ 3 ʽ 2 

ʛʨʫʧ ʟʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʩʝʨʝʜʥʴʦʾ ʘʤʧʣʽʪʫʜʠ ʚʦʣʴʦʚʦʛʦ ʩʪʠʩʥʝʥʥʷ ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ ʥʘ 29 ʤʢɺ ʽ ʥʘ 31 

ʤʢɺ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ. ʉʝʨʝʜʥʷ ʘʤʧʣʽʪʫʜʘ  ʜʦʚʽʣʴʥʦʛʦ ʞʫʚʘʥʥʷ ʟʨʦʩʪʘʣʘ ʥʘ 

ʨʦʙʦʯʦʤʫ ʙʦʮʽ ʥʘ 46 ʤʢɺ, ʽ  67 ʤʢɺ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ. 

ʅʘ 15 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʘ ʢʘʨʪʠʥʘ ʫ ʭʚʦʨʠʭ 3 

ʛʨʫʧʠ ʟʤʽʥʶʻʪʴʩʷ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʨʘʞʝʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʧʦʢʘʟʥʠʢʽʚ ʯʘʩʫ ʘʢʪʠʚʥʦʩʪʽ ʽ ʩʧʦʢʦʶ. ʊʘʢ ʯʘʩ ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʷʢ ʥʘ ʨʦʙʦʯʦʤʫ ʪʘʢ ʽ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2 

ʛʨʫʧʦʶ ʽ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ 1 ʛʨʫʧʠ. ʄʠ ʩʧʦʩʪʝʨʽʛʘʣʠ  

ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ñʂò, ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ ʜʦ 1,33 ʽ ʜʦ 

1,41 ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ. ʇʦʢʘʟʥʠʢʠ ʘʤʧʣʽʪʫʜʠ ʝʣʝʢʪʨʦʤʽʦʛʨʘʤʠ ʚʣʘʩʥʝ 

ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʣʠ, ʘʣʝ ʥʘ ʮʝʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʱʝ 

ʥʝ ʜʦʩʷʛʘʣʠ ʟʥʘʯʝʥʴ 1 ʛʨʫʧʠ. ɿʦʢʨʝʤʘ ʘʤʧʣʽʪʫʜʘ ʚʦʣʴʦʚʦʛʦ ʩʪʠʩʥʝʥʥʷ ʥʘ 

ʨʦʙʦʯʦʤʫ ʽ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ ʙʫʣʘ ʚʠʱʦʶ ʚ 1,7 ʨʘʟʠ, ʜʦʚʽʣʴʥʦʛʦ ʞʫʚʘʥʥʷ ʚ 

1,4 ʥʘ ʨʦʙʦʯʦʤʫ ʽ 1,45 ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ.  

ʑʝ ʙʽʣʴʰʝ ʮʷ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʽʚ. ʅʘ ʝʣʝʢʪʨʦʤʽʦʛʨʘʤʘʭ ʧʘʮʽʻʥʪʽʚ ʟ'ʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʝ ʯʝʨʛʫʚʘʥʥʷ ʭʚʠʣʴ ʘʢʪʠʚʥʦʩʪʽ ʟ ʧʝʨʽʦʜʘʤʠ ʩʧʦʢʦʶ, ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʙʽʦʧʦʪʝʥʮʽʘʣʽʚ. 

ʏʝʨʝʟ 1 ʤʽʩʷʮʴ ʧʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʧʨʦʪʝʟʽʚ ʧʦʢʘʟʥʠʢʠ 3 ʛʨʫʧʠ 

ʥʘʙʣʠʟʠʣʠʩʷ ʜʦ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʫ ʧʘʮʽʻʥʪʽʚ 1 ʛʨʫʧʠ. ʉʝʨʝʜʥʽʡ ʯʘʩ 

ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʨʦʙʦʯʦʤʫ ʽ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ 

ʧʦʢʘʟʥʠʢʘ ʧʘʮʽʻʥʪʽʚ 1 ʛʨʫʧʠ ʽ ʩʪʘʚ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʧʦʢʘʟʥʠʢʘ 2 ʛʨʫʧʠ. ʉʝʨʝʜʥʽʡ ʯʘʩ ʩʧʦʢʦʶ ʥʘ ʨʦʙʦʯʦʤʫ ʽ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ 

ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʚʘʚʩʷ ʘʣʝ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʠʤ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 1 ʛʨʫʧʦʶ 
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ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ ʽ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥʠ ʯʘʩʫ 

ʘʢʪʠʚʥʦʩʪʽ ʽ ʩʧʦʢʦʶ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ñʂò, ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ  ʙʫʣʦ ʨʽʚʥʠʤ 

1,11 ʽ 1,15 ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ. 

ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ʚ 3 ʛʨʫʧʽ, ʟʥʘʯʝʥʥʷ 

ʩʝʨʝʜʥʴʦʾ ʘʤʧʣʽʪʫʜʠ ʜʦʚʽʣʴʥʦʛʦ ʞʫʚʘʥʥʷ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ ʧʨʠ 

ʢʦʨʠʩʪʫʚʘʥʥʽ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ ʧʦʢʨʠʪʠʤʠ ʬʫʣʝʨʝʥʦʤ ʉ60 

ʙʫʣʦ ʚʠʱʝ ʚ 1,8 ʨʘʟʠ ʟʘ ʧʦʢʘʟʥʠʢʠ 2 ʛʨʫʧʠ ʥʘ ʨʦʙʦʯʦʤʫ ʽ ʙʘʣʘʥʩʫʶʯʦʤʫ 

ʙʦʢʘʭ. ʄʠ ʥʝ ʚʽʜʤʽʯʘʣʠ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ 1 ʛʨʫʧʠ ʥʘ ʨʦʙʦʯʦʤʫ ʙʦʮʽ, 

ʽ ʧʦʢʘʟʥʠʢ ʙʫʚ  ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʠʤ  ʚ 1,3 ʨʘʟʠ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ. 

ʇʦʢʘʟʥʠʢ ʘʤʧʣʽʪʫʜʠ ʚʦʣʴʦʚʦʛʦ ʩʪʠʩʥʝʥʥʷ ʟʘʣʠʰʘʚʩʷ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 1 ʛʨʫʧʦʶ ʷʢ ʥʘ ʨʦʙʦʯʦʤʫ ʪʘʢ ʽ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʢʘʭ, ʘʣʝ 

ʜʦʩʪʦʚʽʨʥʦ ʧʽʜʚʠʱʫʚʘʚʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʨʫʛʦʶ  ʛʨʫʧʦʶ. 

ɺ ʩʫʢʫʧʥʦʩʪʽ ʦʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʯʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʫ ʧʘʮʽʻʥʪʽʚ 3 ʛʨʫʧʠ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʽ ʽ ʘʢʪʠʚʥʽʩʪʴ ʤôʷʟʽʚ ʥʘ ʨʦʙʦʯʽʡ ʪʘ ʙʘʣʘʥʩʫʶʯʽʡ ʩʪʦʨʦʥʽ 

ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʘ, ʱʦ ʚʞʝ ʜʘʻ ʟʤʦʛʫ ʛʦʚʦʨʠʪʠ ʧʨʦ ʥʘʙʣʠʞʝʥʥʷ ʬʫʥʢʮʽʾ ʤôʷʟʽʚ 

ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʥʦʨʤʠ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʦʛʦ  ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʪʝʨʤʽʥ  3 ʤʽʩʷʮʽ 

ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 3 ʛʨʫʧʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʘʤʧʣʽʪʫʜʠ ʜʦʚʽʣʴʥʦʛʦ 

ʞʫʚʘʥʥʷ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ ʙʫʣʦ ʚ 2 ʨʘʟʠ ʚʠʱʝ ʟʘ ʧʦʢʘʟʥʠʢʠ 2 ʛʨʫʧʠ ʽ 

ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ 1 ʛʨʫʧʠ ʷʢ ʥʘ ʨʦʙʦʯʦʤʫ ʪʘʢ ʽ 

ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ. ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʫ ʚʽʜʥʦʰʝʥʥʽ 

ʧʦʢʘʟʥʠʢʘ ʘʤʧʣʽʪʫʜʠ ʚʦʣʴʦʚʦʛʦ ʩʪʠʩʥʝʥʥʷ.  

ʈʘʟʦʤ ʟ ʪʠʤ ʽ ʽʥʰʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʥʦʨʤʘʣʽʟʘʮʽʾ, ʷʢʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ.  ʏʘʩ ʘʢʪʠʚʥʦʩʪʽ 

ʪʘ ʯʘʩ ʩʧʦʢʦʶ ʩʪʘʶʪʴ ʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʠʤʠ, ʽ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ 1 ʛʨʫʧʠ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ çʂè, ʷʢ ʥʘ ʨʦʙʦʯʦʤʫ ʪʘʢ ʽ 

ʙʘʣʘʥʩʫʶʯʦʤʫ ʙʦʮʽ ʩʢʣʘʜʘʶʪʴ 1,04 ʽ 1,03 ʚʽʜʧʦʚʽʜʥʦ.  ʏʝʨʝʟ ʪʨʠ ʤʽʩʷʮʽ ʫ 

ʭʘʨʘʢʪʝʨʽ ʝʣʝʢʪʨʦʤʽʦʛʨʘʤʠ ʧʘʮʽʻʥʪʽʚ 3 ʛʨʫʧʠ ʧʦʨʷʜ ʟ ʧʦʷʚʦʶ ʨʦʟʯʣʝʥʦʚʘʥʦʩʪʽ 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʠʩʦʢʦ ʘʤʧʣʽʪʫʜʥʠʭ ʢʦʣʠʚʘʥʴ ʟʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʥʘʷʚʥʽʩʪʴ 
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ʜʦʜʘʪʢʦʚʦʾ ʘʙʦ ʦʨʽʻʥʪʦʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʦʢʨʝʤʦʤʫ ʜʠʥʘʤʽʯʥʦʤʫ ʮʠʢʣʽ. ʅʘ 

ʥʘʰ ʧʦʛʣʷʜ ʮʝ ʷʚʠʱʝ ʦʙʫʤʦʚʣʝʥʝ ʚʽʜʥʦʚʣʝʥʥʷʤ ʬʫʥʢʮʽʾ ʤôʷʟʽʚ ʟʘʚʜʷʢʠ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʽʡ ʨʝʮʝʧʮʽʾ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʫ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ. 

ʅʘ ʬʦʥʽ ʨʦʟʯʣʝʥʦʚʘʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʠʩʦʢʦ ʘʤʧʣʽʪʫʜʥʠʭ ʢʦʣʠʚʘʥʴ ʮʝ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟʘʚʝʨʰʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʘʜʘʧʪʘʮʽʾ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʥʦʚʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʥʝʨʚʦʚʦʾ ʨʝʛʫʣʷʮʽʾ. 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʽ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʪʝ, ʱʦ ʧʨʦʮʝʩ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʥʽʤʥʠʭ ʧʨʦʪʝʟʽʚ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʶ ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʨʘʱʝ ʚ ʧʨʦʪʝʟʦʥʦʩʽʾʚ ʚ 

ʷʢʠʭ ʧʨʦʚʝʜʝʥʝ ʧʦʢʨʠʪʪʷ ʙʘʟʠʩʫ ʧʨʦʪʝʟʫ ʬʫʣʝʨʝʥʦʤ ʉ60. ʎʝ ʦʙʫʤʦʚʣʝʥʦ 

ʟʤʝʥʰʝʥʥʷʤ ʥʝʛʘʪʠʚʥʦʛʦ ʪʦʢʩʠʢʦ-ʘʣʝʨʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʢʦʤʧʦʥʝʥʪʽʚ ʘʢʨʠʣʦʚʦʾ 

ʧʣʘʩʪʤʘʩʠ ʥʘ ʪʢʘʥʠʥʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʦʪʨʠʤʘʥʠʤʠ 

ʥʘʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ 

ʤôʷʟʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʬʫʣʝʨʝʥʦʚʠʤ ʧʦʢʨʠʪʪʷʤ. 

ɽʣʝʢʪʨʦʤʽʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʪʝʟʫʚʘʥʥʷ ʽ ʭʘʨʘʢʪʝʨʫ 

ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʾ ʞʫʚʘʥʥʷ ʭʚʦʨʠʭ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʧʨʦʪʝʟʘʤʠ ʟ 

ʤʘʛʥʝʪʨʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60, ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʞʝ ʯʝʨʝʟ 15 ʜʽʙ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʥʘʙʣʠʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʜʦ ʨʽʚʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʰʦʾ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ ʟ ʽʥʪʘʢʪʥʠʤʠ ʟʫʙʥʠʤʠ ʨʷʜʘʤʠ. 

ʇʨʦʚʝʜʝʥʝ ʥʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʣʝʢʪʨʦʤʽʦʛʨʘʤ 

ʧʘʮʽʻʥʪʽʚ ʟ ʪʦʢʩʠʢʦ-ʘʣʝʨʛʽʯʥʠʤ ʧʦʰʢʦʜʞʝʥʥʷʤ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʫ ʥʠʭ 

ʟʤʽʥʝʥʠʡ ʜʠʥʘʤʽʯʥʠʡ ʮʠʢʣ ʘʢʪʠʚʥʦʩʪʽ ʽ ʩʧʦʢʦʶ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ çʂè. ʏʝʨʝʟ 1 ʤʽʩʷʮʴ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʧʨʦʪʝʟʘʤʠ ʟ ʧʨʦʬʽʣʘʢʪʠʯʥʠʤ ʤʘʛʥʝʪʨʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ ʙʘʟʠʩʽʚ ʧʨʦʪʝʟʽʚ, 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʞʫʚʘʥʥʷ ʩʪʘʻ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʝ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʙʽʦʝʣʝʢʪʨʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ: ʚʦʥʘ ʨʦʟʧʦʜʽʣʝʥʘ ʙʽʣʴʰ 

ʨʽʚʥʦʤʽʨʥʦ ʤʽʞ ʨʦʙʦʯʦʶ ʪʘ ʙʘʣʘʥʩʫʶʯʦʶ ʩʪʦʨʦʥʦʶ, ʥʽʞ ʫ ʧʘʮʽʻʥʪʽʚ ʜʨʫʛʦʾ 

ʛʨʫʧʠ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʨʘʱʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʪʝʟʽʚ ʟ 

ʤʘʛʥʝʪʨʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ [26]. 
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ɺʠʩʥʦʚʢʠ 

ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʢʣʽʥʽʢʦ- 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʦʢʨʘʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʪʦʧʝʜʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʽ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ 

ʫ ʭʚʦʨʠʭ ʟ ʜʝʬʝʢʪʘʤʠ ʟʫʙʥʠʭ ʨʷʜʽʚ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ 

ʰʣʷʭʦʤ ʧʦʢʨʠʪʪʷ ʛʦʪʦʚʠʭ ʧʨʦʪʝʟʽʚ ʥʘʥʦʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ ʉ60. 

ʈʝʘʣʽʟʫʶʯʠ ʤʝʪʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʦʪʨʠʤʘʥʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʤʠ ʧʨʠʡʰʣʠ ʜʦ 

ʪʘʢʠʭ ʚʠʩʥʦʚʢʽʚ. 

1. ʇʣʘʩʪʤʘʩʘ çʌʪʦʨʘʢʩè ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60 ʤʘʻ ʚʜʚʽʯʽ 

ʚʠʱʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʚʥʶʶʯʠ ʟʽ ʟʚʠʯʘʡʥʦʶ ʧʣʘʩʪʤʘʩʦʶ. 

ʅʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ 

ʩʪʘʥʦʚʠʪʴ ʫ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè - 307,3Ñ6,5 ʤʇʘ, ʫ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʟ 

ʥʘʥʦʧʦʢʨʠʪʪʷʤ - 701,8Ñ13,1 ʤʇʘ. ɺʝʣʠʯʠʥʘ ʜʝʬʦʨʤʘʮʽʾ ʥʘ ʨʦʟʪʷʛʥʝʥʥʷ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè - 0,38%, ʟʨʘʟʢʽʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ 

ʧʣʘʩʪʤʘʩʠ çʌʪʦʨʘʢʩè ʟ ʥʘʥʦʧʦʢʨʠʪʪʷʤ ï 3.20%. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʝʬʦʨʤʘʮʽʾ 

ʟʨʘʟʢʽʚ ʥʘ ʟʛʠʥ ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʩʠʣʠ ʷʢʘ ʧʨʠʢʣʘʜʝʥʘ ʜʦ 

ʟʨʘʟʢʽʚ ʚ ʜʨʫʛʽʡ ʛʨʫʧʽ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʬʦʨʤʘʮʽʾ ʥʘ 13,5% ʙʽʣʴʰʘ ʥʽʞ ʚ 

ʧʝʨʰʽʡ ʛʨʫʧʽ. ɼʦʩʣʽʜʞʝʥʥʷʤ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽ ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ ʜʦʚʝʜʝʥʦ, ʱʦ 

çʌʪʦʨʘʢʩè ʟ ʧʦʢʨʠʪʪʷʤ ʬʫʣʝʨʝʥʦʤ ʉ60  ʤʘʻ ʤʝʥʰʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽ ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ, ʷʢʽ ʩʪʘʥʦʚʠʣʠ 0,55% ʽ 0,23% ʚʽʜʧʦʚʽʜʥʦ, 

ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʚʘʛʠ ʟʨʘʟʢʽʚ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ çʌʪʦʨʘʢʩʦʤè ʙʝʟ ʧʦʢʨʠʪʪʷ 0,71% ʽ 

0,34% ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʟʨʘʟʢʠ ʟʘ ʨʘʭʫʥʦʢ ʥʘʥʦʧʦʢʨʠʪʪʷ 

ʤʘʶʪʴ ʙʽʣʴʰ ʱʽʣʴʥʫ ʩʪʨʫʢʪʫʨʫ. 

2. ʊʨʠʚʘʣʝ ʚʚʝʜʝʥʥʷ ʬʫʣʝʨʝʥʫ ʥʝ ʯʠʥʠʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʩʠʩʪʝʤʫ ʝʨʠʪʨʦ- ʪʘ ʣʝʡʢʦʧʦʝʟʫ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ, ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʧʝʯʽʥʢʦʚʠʭ ʪʨʘʥʩʘʤʽʥʘʟ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʩʪʘʥ ʧʝʯʽʥʢʠ.  

3. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʨʠʚʘʣʝ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʤʦʥʦʤʝʨʫ ʟ 

ʙʘʟʠʩʫ ʘʢʨʠʣʦʚʠʭ ʧʨʦʪʝʟʽʚ ʩʧʨʠʯʠʥʷʻ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ 
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ʨʦʟʣʘʜʠ ʛʝʤʦʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʚ ʧʝʯʽʥʮʽ ʱʫʨʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ 

ʪʣʽ ʜʽʾ ʤʦʥʦʤʝʨʫ ʟʤʝʥʰʫʻ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʽ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʽ 

ʧʨʦʷʚʠ ʚ ʧʝʯʽʥʢʦʚʠʭ ʯʘʩʪʦʯʢʘʭ, ʪʦʤʫ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʚ 

ʷʢʦʩʪʽ ʧʨʦʪʝʢʪʦʨʘ ʦʨʛʘʥʽʚ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʧʦʚʥʠʤʠ ʪʘ 

ʯʘʩʪʢʦʚʠʤʠ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ. 

4. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦ- ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʤʽʥʫ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʪʢʘʥʠʥʘʭ 

ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʥʘ ʝʪʘʧʘʭ ʘʜʘʧʪʘʮʽʾ ʜʦ ʦʨʪʦʧʝʜʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʽ ʦʩʦʙʣʠʚʦ ʯʝʨʝʟ 7 ʜʥʽʚ ʧʽʩʣʷ 

ʧʨʦʪʝʟʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. ʇʽʩʣʷ ʧʦʢʨʠʪʪʷ ʬʫʣʝʨʝʥʦʤ ʉ60 ʧʦʚʝʨʭʥʽ ʧʨʦʪʝʟʘ, 

ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ ʪʢʘʥʠʥʘʤʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʝ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ (IL-1ɓ ʽ ʌʅʇŬ) ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ 

ʮʠʪʦʢʽʥʫ (IL-10). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʧʦʟʠʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ ʚʧʣʠʚʫ 

ʧʦʢʨʠʪʪʷ ʙʘʟʠʩʫ ʧʨʦʪʝʟʽʚ ʬʫʣʝʨʝʥʦʤ, ʘʜʞʝ ʢʣʽʥʽʯʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ.  

5. ʇʨʦʚʝʜʝʥʽ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʨʦʪʝʟʥʠʤ ʩʪʦʤʘʪʠʪʦʤ ʫ ʦʙʦʭ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʩʣʷ ʧʦʯʘʪʢʫ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʟ ʧʝʨʰʦʾ ʜʦʙʠ, ʽʜʝ ʧʦʩʪʫʧʦʚʝ ʥʘʨʦʩʪʘʥʥʷ ʩʠʤʧʪʦʤʽʚ 

ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ, ʽ ʫʞʝ ʧʽʩʣʷ ʜʚʦʭ ʪʠʞʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʫ 

72% II ʽ 68% III ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʦʟʣʠʪʝ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʧʨʦʪʝʟʥʦʛʦ ʣʦʞʘ. ʇʽʩʣʷ ʜʚʦʭ ʪʠʞʥʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʪʝʟʘʤʠ ʧʘʮʽʻʥʪʘʤ III 

ʛʨʫʧʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʧʦʢʨʠʪʪʷ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʙʘʟʠʩʫ ʧʨʦʪʝʟʽʚ, 

ʤʦʣʝʢʫʣʘʤʠ ʬʫʣʝʨʝʥʫ ʉ60, ʩʧʦʩʦʙʦʤ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʨʦʟʧʠʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʤʘʥʽʧʫʣʷʮʽʾ ʥʘ 30 ʜʝʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʟʥʠʢʥʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ, ʘ ʧʘʮʽʻʥʪʠ ʚʽʜʤʽʯʘʣʠ 

ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʧʨʠʻʤʥʠʭ ʚʽʜʯʫʪʪʽʚ, ʽ ʧʦʢʨʘʱʝʥʥʷ ʬʽʢʩʘʮʽʾ ʧʨʦʪʝʟʽʚ. ɺ ʪʦʡ ʯʘʩ ʫ 

ʧʘʮʽʻʥʪʽʚ II ʛʨʫʧʠ ʟʙʝʨʽʛʘʣʘʩʴ ʥʝʛʘʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʫ 80% ʚʽʜʤʽʯʘʣʠ ʨʦʟʣʠʪʝ 

ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʽʜ ʧʨʦʪʝʟʦʤ. ɺ ʪʝʨʤʽʥ ʢʦʨʠʩʪʫʚʘʥʥʷ 3 ʤʽʩʷʮʽ 
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ʯʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ 18 ʯʦʣʦʚʽʢ (72%) ʧʦʚʽʜʦʤʣʷʣʠ, ʱʦ ʧʝʨʝʩʪʘʣʠ 

ʧʦʩʪʽʡʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʧʨʦʪʷʛʦʤ ʜʥʷ, ʯʝʨʝʟ ʥʝʧʨʠʻʤʥʽ 

ʙʦʣʴʦʚʽ ʚʽʜʯʫʪʪʷ ʧʽʜ ʧʨʦʪʝʟʦʤ, ʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʠʰʝ ʧʽʜ ʯʘʩ ʧʨʠʡʦʤʫ ʾʞʽ ʽ 

ʧʨʠ ʨʦʟʤʦʚʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ɯɯ ʛʨʫʧʠ ʧʘʮʽʻʥʪʠ ɯɯɯ ʛʨʫʧʠ ʥʝ ʚʽʜʤʽʯʘʣʠ 

ʜʠʩʢʦʤʬʦʨʪʫ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ. 

6. ʇʨʦʚʝʜʝʥʝ ʥʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʣʝʢʪʨʦʤʽʦʛʨʘʤ 

ʧʘʮʽʻʥʪʽʚ ʟ ʪʦʢʩʠʢʦ-ʘʣʝʨʛʽʯʥʠʤ ʧʦʰʢʦʜʞʝʥʥʷʤ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʫ ʥʠʭ 

ʟʤʽʥʝʥʠʡ ʜʠʥʘʤʽʯʥʠʡ ʮʠʢʣ ʘʢʪʠʚʥʦʩʪʽ ʽ ʩʧʦʢʦʶ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ çʂè. ʏʝʨʝʟ 1 ʤʽʩʷʮʴ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʧʨʦʪʝʟʘʤʠ ʟ ʧʨʦʬʽʣʘʢʪʠʯʥʠʤ ʤʘʛʥʝʪʨʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ ʙʘʟʠʩʽʚ ʧʨʦʪʝʟʽʚ, 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʞʫʚʘʥʥʷ ʩʪʘʻ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʝ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʙʽʦʝʣʝʢʪʨʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚʣʘʩʥʝ ʞʫʚʘʣʴʥʠʭ ʤôʷʟʽʚ: ʚʦʥʘ ʨʦʟʧʦʜʽʣʝʥʘ ʙʽʣʴʰ 

ʨʽʚʥʦʤʽʨʥʦ ʤʽʞ ʨʦʙʦʯʦʶ ʪʘ ʙʘʣʘʥʩʫʶʯʦʶ ʩʪʦʨʦʥʦʶ, ʥʽʞ ʫ ʧʘʮʽʻʥʪʽʚ ʜʨʫʛʦʾ 

ʛʨʫʧʠ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʨʘʱʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʪʝʟʽʚ ʟ 

ʤʘʛʥʝʪʨʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ. 
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ʇʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʇʨʦʚʝʜʝʥʽ ʢʦʤʧʣʝʢʩʥʽ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʢʪʠʯʥʠʤ ʣʽʢʘʨʷʤ ʩʪʦʤʘʪʦʣʦʛʘʤ-ʦʨʪʦʧʝʜʘʤ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ 

ʫʩʢʣʘʜʥʝʥʴ ʧʽʩʣʷ ʧʨʦʪʝʟʫʚʘʥʥʷ - ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʥʘʥʦʧʦʢʨʠʪʪʷ ʤʦʣʝʢʫʣʘʤʠ  ʬʫʣʝʨʝʥʫ ʉ60, ʷʢʝ ʣʽʢʚʽʜʫʻ ʮʽ 

ʫʩʢʣʘʜʥʝʥʥʷ. 

1. ʋ ʧʨʘʢʪʠʮʽ ʣʽʢʘʨʽʚ-ʦʨʪʦʧʝʜʽʚ ʩʪʦʤʘʪʦʣʦʛʽʚ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʜʝʬʝʢʪʽʚ 

ʟʫʙʥʠʭ ʨʷʜʽʚ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʥʽʤʥʠʭ ʧʣʘʩʪʠʥʢʦʚʠʭ ʧʨʦʪʝʟʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ 

ʘʢʨʠʣʦʚʦʾ ʧʣʘʩʪʤʘʩʠ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ 

ʥʘ ʝʪʘʧʘʭ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʷ ʧʨʦʪʝʟʽʚ ʤʦʣʝʢʫʣʘʤʠ 

ʬʫʣʝʨʝʥʫ ʉ60, ʚʠʢʣʶʯʘʻ ʧʦʷʚʫ ʥʘʩʪʫʧʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʽ ʧʨʠʩʢʦʨʶʻ ʘʜʘʧʪʘʮʽʶ 

ʧʘʮʽʻʥʪʽʚ ʜʦ ʧʨʦʪʝʟʽʚ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʣʽʢʘʨʷʤ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʽ 

ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʚʽʜʫʚʘʥʴ.  

2. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʦʢʩʠʢʦ-ʘʣʝʨʛʽʯʥʦʛʦ ʩʪʦʤʘʪʠʪʫ 

ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ: ʟʦʢʨʝʤʘ, ʜʦʚʝʜʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʘʢʨʠʣʦʚʦʾ 

ʙʘʟʠʩʥʦʾ ʧʣʘʩʪʤʘʩʠ, ʾʾ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʣʽʢʘʨʷʤ-ʦʨʪʦʧʝʜʘʤ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ ʚ ʧʦʚʩʷʢʜʝʥʥʽʡ 

ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʙʘʟʠʩʽʚ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʽʢʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ ʧʣʘʩʪʠʥʢʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ.   
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ɼʆɼɸʊʂʀ 

 

ɼʦʜʘʪʦʢ ɸ 

ʉʇʀʉʆʂ ʆʇʋɹʃɯʂʆɺɸʅʀʍ ʇʈɸʎʔ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɸʉʇɯʈɸʅʊɸ 

 

1. ʉʠʣʝʥʢʦ ɹʖ, ɼʚʦʨʥʠʢ ɺʄ. ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʘʟʠʩʥʦʾ 

ʧʣʘʩʪʤʘʩʠ ʟ ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ 

ʤʝʜʠʮʠʥʠ. 2017;17(3{ 59} ):242-246. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ 

ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ. 

2. ʉʠʣʝʥʢʦ ɹʖ. ɺʠʚʯʝʥʥʷ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ ʦʨʛʘʥʽʟʤ 

ʱʫʨʽʚ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ. 2018;18(2{62} ):172-176. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, 

ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, 

ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ. 

3. ʉʢʨʠʧʥʠʢʦʚ ʇʄ, ʉʠʣʝʥʢʦ ɹʖ, ʉʠʣʝʥʢʦ ɻʄ, ʉʠʣʝʥʢʦ ʖɯ. ʂʣʽʥʽʢʦ-

ʧʘʪʦʛʝʥʝʪʠʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ.  ʋʢʨʘʾʥʩʴʢʠʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʘʣʴʤʘʥʘʭ. 2014;2:95-

100. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ 

ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ ʩʪʘʪʠʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ. 

4. Bohdan Yu. Sylenko, Valentyn M. Dvornyk, Yurii I. Sylenko, Maryna V. 

Khrebor, Tetiana A. Khmil, Volodymyr I. Makarenko. Features of physical and 

mechanical parameters of acrylic plastics after fullerene coating. WiadomoŜci 

Lekarskie. 2020;73(6):1097-1102. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ 

ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ. 

5. ʉʠʣʝʥʢʦ ɹʖ, ʉʠʣʝʥʢʦ ʖɯ, ɭʨʦʰʝʥʢʦ ɻɸ. ɺʧʣʠʚ 1% ʝʬʽʨʫ 

ʤʝʪʘʢʨʠʣʦʚʦʾ ʢʠʩʣʦʪʠ ʽ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʝʯʽʥʢʠ 
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ʱʫʨʽʚ. ʉʚ̔ʪ ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʣʦʛʽʾ. 2019;23(69):217-221 . ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï 

ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ. 

6. ʉʠʣʝʥʢʦ ɹʖ,  ɼʚʦʨʥʠʢ ɺʄ, ʐʣʠʢʦʚʘ ʆɸ. ʆʩʦʙʣʠʚʦʩʪʽ ʨʽʚʥʷ ʧʨʦ- ʽ 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʮʠʪʦʢʽʥʽʚ ʧʨʠ ʧʨʦʬʽʣʘʢʪʠʮʽ ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʥʽʤʥʠʤʠ ʘʢʨʠʣʦʚʠʤʠ ʧʨʦʪʝʟʘʤʠ. ʋʢʨʘʾʥʩʴʢʠʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ 

ʘʣʴʤʘʥʘʭ. 2019;4:41-44. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ 

ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ 

ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ. 

7. ʇʘʪ.ˉ120481 ʋʢʨʘʾʥʘ, ʄʇʂ A61C 13/00. ʉʧʦʩʽʙ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʧʨʠ ʯʘʩʪʢʦʚʽʡ ʪʘ ʧʦʚʥʽʡ ʚʽʜʩʫʪʥʦʩʪʽ ʟʫʙʽʚ / ʂʘʡʜʘʰʝʚ 

ɯ.ʇ.(UA), ɼʚʦʨʥʠʢ ɺ.ʄ.(UA), ʉʠʣʝʥʢʦ ɹ.ʖ.(UA), ʉʠʣʝʥʢʦ ʖ.ɯ.(UA), 

ʂʘʟʠʤʠʨʦʚ ʄ.ʄ.(UA); ʚʣʘʩʥʠʢ ʋʢʨʘʾʥʩʴʢʘ ʤʝʜʠʯʥʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ. 

- ˉ u201702094; ʟʘʷʚʣ.06.032017; ʦʧʫʙʣ. 10.11.2017, ɹʶʣ. ˉ 24. ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ, ʚʟʷʚ ʫʯʘʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʩʧʦʩʦʙʫ, 

ʦʬʦʨʤʠʚ ʟʘʷʚʢʫ. 

 8. ʉʠʣʝʥʢʦ ɹʖ. ʂʣʽʥʽʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʥʦʧʦʢʨʠʪʪʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ. ʂʣʽʥʽʯʥʘ 

ʩʪʦʤʘʪʦʣʦʛʽʷ. 2014;3:96-97.  ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ 

ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ 

ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʪʝʟʠ. 

  9. ʉʢʨʠʧʥʠʢʦʚ ʇʄ, ʉʠʣʝʥʢʦ ɹʖ. ʂʣʽʥʽʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʥʝ 

ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ 

ʩʪʦʤʘʪʠʪʽʚ. ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʣʽʢʘʨʽʚ-ʽʥʪʝʨʥʽʚ, 

ʤʘʛʽʩʪʨʽʚ ʪʘ ʢʣʽʥʽʯʥʠʭ ʦʨʜʠʥʘʪʦʨʽʚ  çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠè 

(26 ʪʨʘʚʥʷ 2014 ʨʦʢʫ).  ʇʦʣʪʘʚʘ: ʋʄʉɸ; 2014; ʉ. 78. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï 

ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʪʝʟʠ. 

10. ʉʠʣʝʥʢʦ ɹʖ, ʂʦʚʘʯ ɻʄ. ʇʨʦʬʽʣʘʢʪʠʢʘ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ. 
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2013;16(1):131-132. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, 

ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ 

ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ. 

 11. ʉʠʣʝʥʢʦ ɹʖ. ʇʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ ʧʣʘʩʪʤʘʩʠ ʟ ʧʦʢʨʠʪʪʷʤ 

ʬʫʣʝʨʝʥʘʤʠ ʉ60. ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʣʽʢʘʨʽʚ-

ʽʥʪʝʨʥʽʚ, ʤʘʛʽʩʪʨʽʚ ʪʘ ʢʣʽʥʽʯʥʠʭ ʦʨʜʠʥʘʪʦʨʽʚ  çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ 

ʤʝʜʠʮʠʥʠè (25 ʪʨʘʚʥʷ 2015 ʨʦʢʫ).  ʇʦʣʪʘʚʘ: ʋʄʉɸ; 2015. ʉ. 86. ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʪʝʟʠ. 

 12. ʉʠʣʝʥʢʦ ɹʖ, ɼʚʦʨʥʠʢ ɺʄ, ʉʠʣʝʥʢʦ ʖɯ. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ ʽ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ  ʙʘʟʠʩʥʦʾ ʧʣʘʩʪʤʘʩʠ ʟ ʤʦʜʠʬʽʢʦʚʘʥʦʶ 

ʧʦʚʝʭʥʝʶ. ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾè (6-7 ʛʨʫʜʥʷ 2019 

ʨʦʢʫ). ʍʘʨʢʽʚ: ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ; 2019:148-

151. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ 

ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʪʝʟʠ. 

 13. ʉʠʣʝʥʢʦ ɹʖ. ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʘʟʠʩʥʦʾ ʧʣʘʩʪʤʘʩʠ ʟ 

ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ. ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʣʽʢʘʨʽʚ-ʽʥʪʝʨʥʽʚ, ʤʘʛʽʩʪʨʽʚ ʪʘ ʢʣʽʥʽʯʥʠʭ ʦʨʜʠʥʘʪʦʨʽʚ  çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 

ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠè (25 ʪʨʘʚʥʷ 2017 ʨʦʢʫ);  ʇʦʣʪʘʚʘ: ʋʄʉɸ; 2017:92-93. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, 

ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, 

ʦʬʦʨʤʠʚ ʪʝʟʠ. 

 14. ʉʠʣʝʥʢʦ ɹʖ. ɺʠʚʯʝʥʥʷ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ ʦʨʛʘʥʽʟʤ 

ʱʫʨʽʚ. ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʣʽʢʘʨʽʚ-ʽʥʪʝʨʥʽʚ, 

ʤʘʛʽʩʪʨʽʚ ʪʘ ʢʣʽʥʽʯʥʠʭ ʦʨʜʠʥʘʪʦʨʽʚ, ʧʨʠʩʚʷʯʝʥʦʾ 25 ʨʽʯʯʶ ʅʘʚʯʘʣʴʥʦ-

ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ.   çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ 

ʤʝʜʠʮʠʥʠè (24 ʪʨʘʚʥʷ 2018 ʨʦʢʫ).  ʇʦʣʪʘʚʘ: ʋʄʉɸ; 2018. ʉ. 85. ʆʩʦʙʠʩʪʠʡ 
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ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʪʝʟʠ. 

15. ʉʠʣʝʥʢʦ ɹʖ, ɼʚʦʨʥʠʢ ɺʄ, ʉʠʣʝʥʢʦ ʖɯ, ʉʠʣʝʥʢʦ ɻʗ. ʇʦʢʘʟʥʠʢʠ 

ʝʣʝʢʪʨʦʤʽʦʛʨʘʬʽʾ ʚ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʥʽʤʥʠʤʠ ʧʨʦʪʝʟʘʤʠ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ̔ ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʶ ʘʢʨʠʣʘʪʽʚ. ʋʢʨʘʾʥʩʴʢʠʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ 

ʘʣʴʤʘʥʘʭ. 2020;1:51-56. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʣʽʪʝʨʘʪʫʨʥʠʡ 

ʧʦʰʫʢ, ʥʘʙʨʘʚ ʤʘʪʝʨʽʘʣ, ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʚ 

ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʦʬʦʨʤʠʚ ʩʪʘʪʪʶ. 

16. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʣʠʩʪ çʉʧʦʩʽʙ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ 

ʧʨʠ ʯʘʩʪʢʦʚʽʡ ʪʘ ʧʦʚʥʽʡ ʚʽʜʩʫʪʥʦʩʪʽ ʟʫʙʽʚè / ʂʘʡʜʘʰʝʚ ɯ.ʇ., ɼʚʦʨʥʠʢ ɺ.ʄ., 

ʉʠʣʝʥʢʦ ɹ.ʖ., ʉʠʣʝʥʢʦ ʖ.ɯ., ʂʘʟʠʤʠʨʦʚ ʄ.ʄ.// ˉ202ï2019. ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ï ʘʚʪʦʨ ʧʨʦʚʽʚ ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ, ʦʬʦʨʤʠʚ ʟʘʷʚʢʫ. 
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ɸʇʈʆɹɸʎɯʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʀʉɽʈʊɸʎɯɰ 

 

ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ʟʘʩʽʜʘʥʥʷʭ 

ʢʘʬʝʜʨʠ ʦʨʪʦʧʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʟ ʽʤʧʣʘʥʪʦʣʦʛʽʻʶ ʋʄʉɸ, ʥʘ 

ʄʽʞʥʘʨʦʜʥʽʡ ʟʘʦʯʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʄʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ ʚ ʣʽʢʫʚʘʥʥʽ ʦʨʪʦʜʦʥʪʠʯʥʠʭ ʧʘʮʽʻʥʪʽʚè 

(ʇʦʣʪʘʚʘ, 3-4ʢʚʽʪʥʷ 2015ʨ.) - ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʽʚ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ 

ʧʨʦʪʝʟʥʠʭ ʘʢʨʠʣʦʚʠʭ ʩʪʦʤʘʪʠʪʽʚ; çʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʭʚʦʨʠʭ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭè (ʇʦʣʪʘʚʘ, 13 ʞʦʚʪʥʷ 2016 ʨ.) - 

ʅʦʚʠʡ ʩʧʦʩʽʙ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʥʘʥʦʧʦʢʨʠʪʪʷ; çʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʚ ʜʠʪʷʯʽʡ 

ʩʪʦʤʘʪʦʣʦʛʽʾè (ʇʦʣʪʘʚʘ, 16 ʪʨʘʚʥʷ 2017ʨ.) - ʉʫʯʘʩʥʠʡ ʧʦʛʣʷʜ ʥʘ ʧʨʦʙʣʝʤʫ 

ʧʨʦʪʝʟʥʦʛʦ ʩʪʦʤʘʪʠʪʫ; çTernopil Dental Summitè (ʊʝʨʥʦʧʽʣʴ, 1-2 ʯʝʨʚʥʷ 

2017ʨ.) - ʇʨʦʬʽʣʘʢʪʠʢʘ ʧʨʦʪʝʟʥʠʭ ʩʪʦʤʘʪʠʪʽʚ ʧʨʠ ʧʦʚʥʽʡ ʪʘ ʯʘʩʪʢʦʚʽʡ 

ʚʽʜʩʫʪʥʦʩʪʽ ʟʫʙʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʥʦʧʦʢʨʠʪʪʷ; çʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ- 

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʧʨʠʩʚʷʯʝʥʘ 95-ʨʽʯʯʷ ʧʨʦʬʝʩʦʨʘ ʄʘʢʩʠʤʝʥʢʘ ʇ.ʊ.è 

(ʇʦʣʪʘʚʘ, 5 ʢʚʽʪʥʷ 2018 ʨ.) - ɺʠʚʯʝʥʥʷ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ 

ʦʨʛʘʥʽʟʤ ʱʫʨʽʚ; çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠè (ʇʦʣʪʘʚʘ, 24 

ʪʨʘʚʥʷ 2018ʨ.) - ɺʠʚʯʝʥʥʷ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʬʫʣʝʨʝʥʫ ʉ60 ʥʘ ʦʨʛʘʥʽʟʤ 

ʱʫʨʽʚ. 
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ɯʅʌʆʈʄɸʎɯʁʅʊʁ ʃʀʉʊ 
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ɸʂʊʀ ɺʇʈʆɺɸɼɾɽʅʅʗ 
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