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ɸʅʆʊɸʎɯʗ 

ʆʥʠʱʫʢ ʊ.ʇ. ʈʦʣʴ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʪʘ ʥʝʡʨʦʛʦʨʤʦʥʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ï 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʬʦʨʤʫʚʘʥʥʽ ʢʣʽʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʽ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʚ ʧʘʮʽʻʥʪʽʚ ʽʟ ʛʽʧʝʨʪʦʥʽʯʥʦʶ ʭʚʦʨʦʙʦʶ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 

(ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.01.11 çʂʘʨʜʽʦʣʦʛʽʷè (222 ï ʄʝʜʠʮʠʥʘ). ï 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄ.ɯ. ʇʠʨʦʛʦʚʘ ʄʆɿ ʋʢʨʘʾʥʠ, 

ɺʽʥʥʠʮʷ, 2020; ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ 

ɻʘʣʠʮʴʢʦʛʦ ʄʆɿ ʋʢʨʘʾʥʠ, ʃʴʚʽʚ, 2020. 

ɸʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ (ɸɻ) ï ʧʨʦʙʣʝʤʘ ʥʦʤʝʨ ʦʜʠʥ ʩʝʨʝʜ ʫʩʽʭ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʉʉɿ) ʪʘ ʥʦʟʦʣʦʛʽʷ, ʷʢʘ, ʥʘ ʧʨʝʚʝʣʠʢʠʡ ʞʘʣʴ, ʟʫʤʦʚʣʶʻ 

ʟʥʘʯʥʽ ʜʝʤʦʛʨʘʬʽʯʥʽ ʚʪʨʘʪʠ ʥʘʩʝʣʝʥʥʷ ʫ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ. 

ʂʦʞʥʠʡ ʪʨʝʪʽʡ ʫʢʨʘʾʥʝʮʴ ʫ ʚʽʮʽ ʚʽʜ 40-50-ʪʠ ʨʦʢʽʚ ʤʘʻ ʧʽʜʚʠʱʝʥʠʡ ɸʊ, ʱʦ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 30% ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʩʝʨʝʜ ʦʩʽʙ ʤʽʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʽʚʝʥʴ ʧʦʰʠʨʝʥʦʩʪʽ ɸɻ ʫ ʦʩʽʙ, ʱʦ ʧʨʦʞʠʚʘʶʪʴ ʚ ʩʝʣʘʭ, ʜʝʱʦ 

ʚʠʱʠʡ ʪʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʻ ʙʽʣʴʰʝ 36% (ʟ ʥʠʭ ï ʜʣʷ ʯʦʣʦʚʽʢʽʚ ʧʦʢʘʟʥʠʢ 

ʧʦʰʠʨʝʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 38%, ʜʣʷ ʞʽʥʦʢ ï ʧʦʥʘʜ 35% ʧʦʨʽʚʥʷʥʦ ʽʟ ʤʝʰʢʘʥʮʷʤʠ 

ʤʽʩʪʘ). ʗʢ ʧʦʧʝʨʝʜʠʪʠ ʨʦʟʚʠʪʦʢ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʝʨʝʙʽʛ ʪʘ ʧʦʣʽʧʰʠʪʠ ʧʽʜʭʽʜ ʚ 

ʣʽʢʫʚʘʥʥʽ ɸɻ ï ʮʝ ʧʠʪʘʥʥʷ, ʷʢʠʤ ʜʦʩʣʽʜʥʠʢʠ ʟʘʡʤʘʶʪʴʩʷ ʥʝ ʦʜʠʥ ʜʝʩʷʪʦʢ ʨʦʢʽʚ. ɯ 

ʚʘʨʪʦ ʩʢʘʟʘʪʠ, ʱʦ ʙʝʟʣʽʯ ʧʨʘʮʴ ʧʨʠʩʚʷʯʝʥʦ ʚʠʚʯʝʥʥʶ ʧʘʪʦʛʝʥʝʟʫ ɸɻ, ʦʜʥʘʢ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʽʩʪʴ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʨʘʞʘʻ ʪʘ ʚʽʜʢʨʠʚʘʻ ʚʩʝ ʥʦʚʽ ʪʘ ʥʦʚʽ 

ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʆʩʪʘʥʥʽʡ ʯʘʩ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʥʘʫʢʦʚʮʽʚ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʦʨʛʘʥʥʠʭ ʥʘʩʣʽʜʢʘʭ ɸɻ, 

ʘ ʩʘʤʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥʘʭ ʩʝʨʮʷ ʽ ʩʫʜʠʥ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ 

ʧʦʜʘʣʴʰʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ, ʧʨʦʛʥʦʟ ʮʠʭ ʧʘʮʽʻʥʪʽʚ. 

ʉʴʦʛʦʜʥʽ ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʩʫʤʥʽʚʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʭʘʨʘʢʪʝʨ ʫʨʘʞʝʥʥʷ ʩʝʨʮʷ ʽ ʩʫʜʠʥ ʧʨʠ 

ɸɻ ʟʫʤʦʚʣʝʥʠʡ ʨʽʟʥʠʤʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʛʝʥʝʪʠʯʥʫ 

ʜʝʪʝʨʤʽʥʘʮʽʶ ʽ ʚʦʣʦʜʽʶʪʴ ʧʨʦʬʽʙʨʦʛʝʥʥʠʤʠ ʝʬʝʢʪʘʤʠ ʪʘ, ʧʝʚʥʠʤ ʯʠʥʦʤ, ʩʧʨʠʷʶʪʴ 



3 

 

   

3
 

ʩʪʨʫʢʪʫʨʥʽʡ ʧʝʨʝʙʫʜʦʚʽ ʩʝʨʮʷ ʽ ʩʫʜʠʥ. ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʛʘʣʝʢʪʠʥ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥ. 

ɼʠʩʝʨʪʘʮʽʶ ʧʨʠʩʚʷʯʝʥʦ ʚʠʚʯʝʥʥʶ ʘʢʪʫʘʣʴʥʦʾ ʟʘʜʘʯʽ ʩʫʯʘʩʥʦʾ ʢʘʨʜʽʦʣʦʛʽʾ ï 

ʫʜʦʩʢʦʥʘʣʝʥʥ ʁ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ʛʽʧʝʨʪʦʥʽʯʥʦʾ ʭʚʦʨʦʙʠ (ɻʍ) ɯɯ ʩʪʘʜʽʾ ʫ 

ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʪʘ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ï ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʬʦʨʤʫʚʘʥʥʽ ʢʣʽʥʽʯʥʦʛʦ 

ʧʨʦʬʽʣʶ ʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʷ ʽ ʩʫʜʠʥ. 

ɿʘʚʜʘʥʥʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʛʨʘʜʘʮʽʾ (ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʭ (ɺʅ), 

ʚʽʜʥʦʩʥʦ ʧʦʤʽʨʥʠʭ (ɺʇ), ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʭ (ɺɺ) ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʧʣʘʟʤʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʝʚʦ-

ʚʽʢʦʚʠʭ ʽ ʢʣʽʥʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʚʠʟʥʘʯʠʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ 

ʥʝʡʨʦʛʦʨʤʦʥʽʚ ʫ ʮʠʭ ʧʘʮʽʻʥʪʽʚ; ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʩʪʘʥʫ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ʜʦʙʦʚʦʛʦ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ; ʟ'ʷʩʫʚʘʪʠ ʭʘʨʘʢʪʝʨ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʤʽʦʢʘʨʜʘ ʽ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ 

ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ; ʚʠʟʥʘʯʠʪʠ ʘʩʦʮʽʘʮʽʾ ʨʽʟʥʠʭ ʢʣʽʥʽʢʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʬʘʢʪʦʨʽʚ ʟ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʪʘ ʟ'ʷʩʫʚʘʪʠ ʢʣʽʥʽʯʥʠʡ 

ʧʨʦʬʽʣʴ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ 

ʥʝʡʨʦʛʦʨʤʦʥʽʚ; ʨʦʟʨʦʙʠʪʠ ʰʢʘʣʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʢʣʽʥʽʢʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ; ʦʙˇʨʫʥʪʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ 

ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʧʝʨʝʙʽʛʫ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ. 

ʆʙʩʪʝʞʝʥʦ 160 ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʚʽʢʦʤ ʚʽʜ 19 ʜʦ 60 (ʫ ʩʝʨʝʜʥʴʦʤʫ 

44,5Ñ0,9 ʨʦʢʽʚ). ʉʝʨʝʜ ʦʙʩʪʝʞʝʥʠʭ 47,5% ʩʢʣʘʣʠ ʧʘʮʽʻʥʪʠ ʤʦʣʦʜʦʛʦ (ʜʦ 45 ʨʦʢʽʚ, 

ʩʝʨʝʜʥʡ̔ ʚʽʢ ï 34,3Ñ0,8) ʽ 52,5% - ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ (ʚʽʜ 45 ʜʦ 60 ʨʦʢʽʚ, ʩʝʨʝʜʥʽʡ ʚʽʢ ï  
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53,7Ñ0,5) ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ɺʆʆɿ (2012). ʂʨʽʤ ʪʦʛʦ, ʚ ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʚʽʜʦʤʦ ʙʫʣʘ ʚʢʣʶʯʝʥʘ ʦʜʥʘʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʞʽʥʦʢ ʽ ʯʦʣʦʚʽʢʽʚ (ʧʦ 80 ʧʘʮʽʻʥʪʽʚ), ʷʢʽ ʥʝ 

ʨʦʟʨʽʟʥʷʣʠʩʴ ʟʘ ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ (ʨ=0,98). 

ɺ ʷʢʦʩʪʽ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ ʥʘʤʠ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 27 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ 

ʚʽʢʦʤ ʚʽʜ 19 ʜʦ 56 ʨʦʢʽʚ (ʫ ʩʝʨʝʜʥʴʦʤʫ 42,2Ñ1,6), ʫ ʷʢʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʥʽʯʥʠʭ ʡ 

ʥ̔ʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʙʫʣʘ ʚʠʢʣʶʯʝʥʘ ʩʫʪʪʻʚʘ ʩʦʤʘʪʠʯʥʘ ʧʘʪʦʣʦʛʽʷ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ 

ʫʚʽʡʰʣʦ 16 (59,3%) ʯʦʣʦʚʽʢʽʚ ʽ 11 (40,7%) ʞʽʥʦʢ (ʨ=0,17). ʉʪʘʪʠʩʪʠʯʥʦ ʥʝ ʚʠʟʥʘʯʝʥʦ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚ ʨʽʟʥʠʮʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʦʩʥʦʚʥʽʡ ʽ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʘʭ ʭʚʦʨʠʭ 

(p=0,11). 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʫʩʽʤ ʧʘʮʽʻʥʪʘʤ ʧʨʦʚʝʜʝʥʦ ʣʘʙʦʨʘʪʦʨʥʽ (ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 ʪʘ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʛʣʶʢʦʟʠ, ʢʨʝʘʪʠʥʽʥʫ, ʝʣʝʢʪʨʦʣʽʪʽʚ (Na 
2+

, K 
+
), 

ʟʘʛʘʣʴʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʫ (ɿʍ), ʪʨʠʛʣʽʮʝʨʠʜʽʚ (ʊɻ), ʭʦʣʝʩʪʝʨʠʥʫ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʚʠʩʦʢʦʾ 

ʱʽʣʴʥʦʩʪʽ (ʍʉ ʃʇɺʑ), ʭʦʣʝʩʪʝʨʠʥʫ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉ ʃʇʅʑ) ʪʘ 

ʭʦʣʝʩʪʝʨʠʥʫ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʥʘʜʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉ ʃʇʅʅʑ). 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʠ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽ ʁ(ɽʂɻ) ʫ 

12 ʚʽʜʚʝʜʝʥʥʷʭ, ʜʦʙʦʚʝ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ (ɼʄɸʊ), ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʶ (ɽʭʦʂɻ) ʫ ʄ-, 

ɺ-, ɼ- ʨʝʞʠʤʘʭ, ʜʦʧʣʝʨʦʛʨʘʬʽʶ ʩʫʜʠʥ ʰʠʾ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʘʥʫ ʩʦʥʥʠʭ 

ʘʨʪʝʨʽʡ (ʉɸ) ʥʘ ʧʽʜʩʪʘʚʽ ʦʮʽʥʢʠ ʚʝʣʠʯʠʥʠ ʪʦʚʱʠʥʠ ʽʥʪʠʤʘ-ʤʝʜʽʘ (ʊɯʄ) ʪʘ 

ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ. 

ɼʦʚʝʜʝʥʘ ʘʩʦʮʽʘʮʽʷ ʨʽʚʥʽʚ ʥʝʡʨʦʛʦʨʤʦʥʽʚ ï ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʟ 

ʥʘʷʚʥʽʩʪʶ ʽ ʩʪʫʧʝʥʝʤ ɸɻ, ʜʠʩʣʽʧʽʜʝʤʽʻʶ, ʥʘʷʚʥʽʩʪʶ ʽ ʩʫʤʘʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʬʘʢʪʦʨʽʚ 

ʨʠʟʠʢʫ ʽ ʚʝʣʠʯʠʥʦʶ ɯʄʊ. ɺʠʷʚʣʝʥʘ ʜʦʜʘʪʢʦʚʘ ʘʩʦʮʽʘʮʽʷ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʟ ʚʽʢʦʤ 

ʧʘʮʽʻʥʪʽʚ ʽ ʪʨʠʚʘʣʽʩʪʶ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʟʥʘʯʠʤʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ (R=0,64; ʨ<0,0000) ʤʽʞ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʪʘʢʦʛʦ ʟʚ'ʷʟʢʫ ʚ ʟʜʦʨʦʚʠʭ ʦʩʽʙ (R=-0,28; ʨ=0,16). 

ʇʦʢʘʟʘʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʯʦʣʦʚʽʯʘ 

ʩʪʘʪʴ ʽ ʚʽʢ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʚʠʱʠʤʠ ʮʠʬʨʘʤʠ ɸʊ ʽ ʙʽʣʴʰ ʚʘʞʢʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ 

ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ. ɹʽʣʴʰ ʧʝʨʝʢʦʥʣʠʚʽ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʦʩʽʙ 

ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʽʢʦʚʽ ï ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʽʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʙʽʣʴʰ 
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ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ (> 290 ʧʨʦʪʠ Ò 290 ʧʛ/ʤʣ) ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ 

ʩʫʪʪʻʚʦ ʚʠʱʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʙʽʣʴʰ ʚʘʞʢʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʜʦʙʦʚʦʾ 

ʨʝʛʫʣʷʮʽʾ ɸʊ ʽ ʏʉʉ (ʨ<0,05) ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʪʘʢʦʛʦ ʟʚ'ʷʟʢʫ ʜʣʷ ʛʘʣʝʢʪʠʥʫ-3 (Ò 2,0 

ʧʨʦʪʠ > 2,0 ʥʛ/ʤʣ). 

ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʯʦʣʦʚʽʯʘ 

ʩʪʘʪʴ ʽ ʚʽʢ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʙʽʣʴʰ ʚʘʞʢʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʤʽʦʢʘʨʜʘ. ɹʽʣʴʰ ʧʝʨʝʢʦʥʣʠʚʽ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʽʢʦʚʽ ï ʜʣʷ ʞʽʥʦʢ. ʅʝ ʚʠʷʚʣʝʥʦ ʘʩʦʮʽʘʮʽʡ ʭʘʨʘʢʪʝʨʫ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ ʟ ̔ʩʪʘʪʶ ʽ ʚʽʢʦʤ ʧʘʮʽʻʥʪʽʚ. 

ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʽʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ (>2,0 ʧʨʦʪʠ Ò 2,0 ʥʛ/ʤʣ) 

ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʙʽʣʴʰ ʚʘʞʢʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʤʽʦʢʘʨʜʘ; ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʣʠʯʠʥʠ ʊɯʄ ʽ ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʽʚ ʟ ʊɯʄ > 0,9 ʤʤ ʩʦʥʥʦʾ 

ʘʨʪʝʨʽʾ (ʨ<0,05). ʋ ʩʚʦʶ ʯʝʨʛʫ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ (> 290 ʧʨʦʪʠ 

Ò 290 ʧʛ/ʤʣ) ʚʠʷʚʣʷʚ ʘʩʦʮʽʘʮʽʶ ʣʠʰʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʜʝʢʩʽʚ ʨʦʟʤʽʨʫ/ʦʙ'ʻʤʫ ʃʇ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʽ 

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʜʝ ʥʘʩʪʫʧʥʠʡ ʢʣʽʥʽʯʥʠʡ 

ʧʨʦʬʽʣʴ: ʛʽʧʝʨʪʝʥʟʠʚʥʠʡ ʘʥʘʤʥʝʟ > 4 ʨʦʢʽʚ (r
2
=0,19; p=0,002); ʚʤʽʩʪ ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ 

ʧʣʘʟʤʽ ʢʨʦʚʽ > 298 ʧʛ/ʤʣ (r
2
=0,62; p<0,00000); ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ï ɯʄʊ 

> 30 ʢʛ/ʤ
2
 + ʜʠʩʣʽʧʽʜʝʤʽʷ (r

2
=0,63; p<0,00000); ʥʘʷʚʥʽʩʪ ɹʛʝʤʦʜʠʥʘʤʽʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ï 

ʂɻ + ɽ/e' ʩʝʨʝʜ > 7,2 + ɯʆʃʇ > 34 ʤʣ/ʤ
2
 (r

2
=0,34; p=0,00002) ʽ ʊɯʄ > 0,91 ʤʤ (r

2
=0,36; 

p<0,0000). 

ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʽ 

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʜʝ ʥʘʩʪʫʧʥʠʡ ʢʣʽʥʽʯʥʠʡ 

ʧʨʦʬʽʣʴ: ʚʤʽʩʪ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ > 2,7 ʥʛ/ʤʣ (r
2
=0,62; p<0,00001); 2 ʘʙʦ 3 

ʩʪʫʧʽʥʴ ɸɻ (r
2
=0,17; p=0,009); ʚʝʣʠʯʠʥʘ ʥʽʯʥʦʾ ʏʉʉ > 62 (r

2
=0,20; p=0,02); ʥʘʷʚʥʽʩʪʴ 

ʛʽʧʝʨʪʝʥʟʠʚʥʦʾ ʘʩʦʮʽʘʮʽʾ ï ʉʝʨɸʊʜʦʙ > 107 ʤʤ ʨʪ. ʩʪ. + ɺʉɸʊʥ > 15 ʤʤ ʨʪ. ʩʪ. + 

ʧʨʦʬʽʣʴ çnon-dipperè ʟʘ ʉɸʊ (r
2
=0,52; p<0,00001); ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ï 

ɯʄʊ > 30 ʢʛ/ʤ
2
 + ʥʝ ʤʝʥʰʝ 2 ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ (r

2
=0,43; p<0,0001) ʽ ʥʘʷʚʥʽʩʪʴ 
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ʛʝʤʦʜʠʥʘʤʽʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ï ɯʆʃʇ > 32 ʤʣ/ʤ
2
 + ʄʉʜ > 152 ʜʠʥ/ʩʤ

2
 (r

2
=0,42; 

p<0,0001). 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ, 

ʟ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʘʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ɸɻ ʽ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʛʦ 

ʚʘʨʽʘʥʪʫ ʨʝʢʦʤʝʥʜʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʢʘʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʩʪʠʭ ʽ ʜʦʩʪʫʧʥʠʭ 

ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʙ ʤʦʛʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʽʢʘʨʽ ʟʘʛʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ï ʩʽʤʝʡʥʦʾ 

ʤʝʜʠʮʠʥʠ. ʊʘʢʠʤ ʧʘʮʽʻʥʪʘʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʙʦʚ'ʷʟʢʦʚʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ï ɽʭʦʂɻ ʩʝʨʮʷ ʽ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ, ʜʦʙʦʚʝ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ, ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʘʣʴʜʦʩʪʝʨʦʥʫ ʪʘ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ. ʋ ʚʠʧʘʜʢʘʭ 

ʥʝʤʦʞʣʠʚʦʩʪʽ ʨʫʪʠʥʥʦʛʦ ʩʢʨʠʥʽʥʛʫ ʚʤʽʩʪʫ ʛʘʣʝʢʪʠʥʫ-3 ʪʘ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ 

ʢʨʦʚʽ ʥʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʢʣʽʥʽʯʥʽ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʢʨʠʪʝʨʽʾ. 

ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʘʧʨʽʦʨʥʦʛʦ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʣʘʟʤʽ 

ʢʨʦʚʽ (> 2,4 ʥʛ/ʤʣ) ʥʝʦʙʭʽʜʥʦ ʥʘʙʨʘʪʠ 19 ʽ ʙʽʣʴʰʝ ʙʘʣʽʚ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʤʽʩʪʫ 

ʘʣʴʜʦʩʪʝʨʦʥʫ (> 325 ʧʛ/ʤʣ) ï 24 ʙʘʣʠ ʽ ʙʽʣʴʰʝ ʟʛʽʜʥʦ ʟ ʥʘʚʝʜʝʥʦʶ ʰʢʘʣʦʶ. 

ɹʘʣʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ. ʅʘʡʙʽʣʴʰ ʮʽʥʥʠʤʠ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ  ̒ʦʞʠʨʽʥʥʷ, ʊɯʄ 

ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ > 0,91 ʤʤ ʽ ɯʆʃʇ > 34 ʤʣ/ʤ
2
 (ɽʭʦʂɻ), ʚ ʪʦʡ ʯʘʩ ʷʢ ʘʣʴʜʦʩʪʝʨʦʥʫ ï 

ʦʞʠʨʽʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʧʨʦʬʽʣʶ çnon-dipperè ʟʘ ʉɸʊ (ɼʄɸʊ), ɯʆʃʇ > 32 ʤʣ/ʤ
2 

(ɽʭʦʂɻ) ʽ ʩʝʨʝʜʥʴʦʥʽʯʥʘ ʏʉʉ > 62 (ɼʄɸʊ). ʋ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʮʠʭ ʦʟʥʘʢ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ï 

ʤʘʣʦʡʤʦʚʽʨʥʝ. 

ʋ ʚʠʧʘʜʢʫ ʧʽʜʪʚʝʨʜʞʝʥʥʷ (ʣʘʙʦʨʘʪʦʨʥʠʤ ʤʝʪʦʜʦʤ) ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ/ʘʙʦ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʩʣʽʜ ʧʝʨʝʜʙʘʯʘʪʠ ʙʽʣʴʰ ʚʘʞʯʠʡ 

ʧʝʨʝʙʽʛ ɸɻ ɯɯ ʩʪʘʜʽʾ, ʘ ʧʘʮʽʻʥʪʘ ʩʣʽʜ ʚʽʜʥʦʩʠʪʠ ʜʦ ʛʨʫʧʠ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ 

ʫʩʢʣʘʜʥʝʥʴ ʟ ʙʦʢʫ ʩʝʨʮʷ ʽ ʩʫʜʠʥ, ʟ ʥʘʷʚʥʽʩʪʶ ʦʙôʻʢʪʠʚʥʦʾ ʧʽʜʩʪʘʚʠ ʜʣʷ ʨʦʟʛʣʷʜʫ 

ʨʘʥʥʴʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʘʥʪʘʛʦʥʽʩʪʽʚ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ, ʘʣʴʜʦʩʪʝʨʦʥ, ʛʘʣʝʢʪʠʥ-3, 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʤʽʦʢʘʨʜʘ, ʜʦʙʦʚʝ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ. 
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ABSTRACT 

Onyshchuk T.P. The role of gender-age and neurohormonal factors ï galectin-3 and 

aldosterone in the formation of the clinical profile and structural remodeling in young and 

middle-aged patients with hypertensive disease. ï Qualifying scientific work on the right 

of manuscript. 

Thesis for the degree of Candidate of Medical Sciences (Doctor of Philosophy) in 

the specialty 14.01.11 çCardiologyè (222 ï Medicine) ï Vinnytsia National Pirogov 

Memorial Medical University, Ministry of Health of Ukraine, Vinnytsia, 2020; Danylo 

Halytsky Lviv National Medical University, Ministry of Health of Ukraine, Lviv, 2020. 

Hypertensive disease (HD) is the number one problem among all cardiovascular 

diseases and nosology, which unfortunately causes significant demographic losses in the 

developed countries of the modern world. Every third Ukrainian aged 40-50 has high 

blood pressure, which in turn is about 30% of the adult population among the urban 

population. It should be noted that the prevalence of hypertension in people living in rural 

areas is slightly higher, averaging more than 36%, of which for men the prevalence rate is 

38%, for women over 35% compared to urban residents. 

How to prevent development, Predicting the course and improving the approach to 

the treatment of hypertension is an issue that researchers have been working on for 

decades. And it should be said that many works are devoted to the study of the 

pathogenesis of hypertension, but the multifactorial nature of this disease affects and 

opens more and more new pathogenetic mechanisms of this disease. 

Recently, the main focus of scientists has been on the organ effects of hypertension, 

namely the structural and functional changes of the heart and blood vessels, which 

determine the further course of the disease and, very importantly, the prognosis of these 

patients. Today, there is no doubt that the nature of cardiovascular damage in hypertension 

is due to various neurohumoral factors that have genetic determination and have 

profibrogenic effects and, to some extent, contribute to the restructuring of the heart and 

blood vessels. Among the latter are galectin-3 and aldosterone. 

The thesis is devoted to the study of the urgent problem of modern cardiology with 

regard to improving the prediction of the course of HD stage II, in patients of young and 
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middle age based on the study of the role of age-related and neurohumoral factors - 

galectin-3 and aldosterone in the formation of the clinical profile and structural remodeling 

of the heart and vessels. 

The objectives of the study were to determine the gradations (relatively low (RL), 

relatively moderate (RM), relatively high (RH) levels of galectin-3 and aldosterone in the 

plasma of patients with HD stage II in young and middle age depending on gender-age and 

clinical factors and determine the correlation between the level of neurohormones in these 

patients; to assess the state of office blood pressure and heart rate and features of daily 

blood pressure monitoring in patients with HD stage II in young and middle age depending 

on gender-age factors and the level of galectin-3 and aldosterone in plasma; to determine 

the nature of the structural and functional state of the myocardium and carotid arteries in 

patients with HD stage II in young and middle age, depending on gender-age factors and 

the level of galectin-3 and aldosterone in plasma; to determine the associations of various 

clinical and instrumental factors with the level of galectin-3 and aldosterone in plasma and 

to determine the clinical profile of patients with HD stage II in young and middle age 

depending on the level of neurohormones; to substantiate the expediency of stratification 

of the course of HD stage II in young and middle-aged patients depending on the level of 

galectin-3 and aldosterone in plasma. 

The object of the study was stage II arterial hypertension in young and middle-aged 

patients. 

160 patients with stage II hypertensive disease (HD) aged 19 to 60 years (average 

44.5Ñ0.9) have been examined. Among the examined 47.5% were young patients (up to 45 

years, mean age ï 34.3Ñ0.8) and 52.5% middle-aged (from 45 to 60 years, mean age ï 

53.7Ñ0.5) according to the classification of the World Health Organization (2012). In 

addition, the study deliberately included the same number of women and men (80 patients 

each) who did not differ in mean age (p=0.98). 

Relatively healthy individuals (n=27) aged 19 to 56 (average 42.2Ñ1.6) years have 

been examined as a control group in which significant somatic pathology was excluded 

with the help of clinical and instrumental data. This group included 16 (59.3%) men and 

11 (40.7%) women (p=0.17). Statistically undefined authenticity difference in the average 
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age in the study and control groups of patients (p=0,11). 

In the course of study, all the patients have undergone laboratory tests 

(determination of the level of galectin-3 and aldosterone, glucose, creatinine, electrolytes 

(Na 
2+

, K 
+
), total cholesterol, triglycerides, high, low and ultra-low density lipoprotein 

cholesterol). 

Instrumental methods includedtests (electrocardiography (ECG ) in 12 leads, 24-

hour ambulatory blood pressure monitoring (ABPM), echocardiographic (Echo CG) in M-, 

B-, D- modes, the structural state of the carotid arteries (CA) based on the assessment of 

the thickness of the intima-media (TIM) and statistical studies. 

It has been proven that the levels of neurohormones ï galectin-3 and aldosterone ï 

are associated with the presence of hypertension and the degree of arterial hypertension 

(AH), dyslipidemia, the presence and total number of risk factors and the value of BMI. 

An additional association of the galectin-3 level with the age of the patients and the 

duration of the hypertensive history has been found. A significant correlation (R=0.64; 

p <0.0000) between the level of galectin-3 and aldosterone in patients with stage II 

hypertensive disease and the absence of such a relationship in healthy individuals (R=-

0.28; p=0.16) has been demonstrated. 

It has been shown that in young and middle-aged patients with stage II 

hypertension, male sex and age are associated with higher BP level and more severe 

disturbances in daily BP regulation. More convincing gender differences are typical for 

males, while age differences are typical for middle age. 

It has been proven that in young and middle-aged patients with stage II hypertensive 

disease, a higher aldosterone level (> 290 versus Ò 290 pg/ml) is associated with 

significantly higher office blood pressure values and more severe disturbances in the daily 

regulation of blood pressure and heart rate (p<0.05) in the absence of such a connection 

for galectin-3 (Ò 2.0 versus > 2.0 ng/ml). 

It has been found that in young and middle-aged patients with stage II hypertensive 

disease, male gender and age are associated with more severe disorders of the structural-

functional state of the myocardium. More convincing sex differences were characteristic 

of middle age, while age differences ï for women. No associations between the nature of 
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structural remodeling of the carotid arteries and the gender and age of patients have been 

found. 

It has been demonstrated that in young and middle-aged patients with stage II 

hypertensive disease, a higher level of galectin -3 (> 2.0 versus Ò 2.0 ng/ml) are associated 

with more severe disorders of the structural-functional state of the myocardium; increase 

the number of intima-media (TIM) and frequency of TIM > 0.9 mm carotid artery 

(p <0.05). In turn, a higher level of aldosterone (Ò 290 vs. > 290 pg/ml) showed 

associations only with an increase in the size/volume indices of the left atrial myocardium. 

It is proved that the following clinical profile will characterize young and middle-

aged patients with hypertensive disease of the second stage who has relatively high level 

of galectin-3: hypertensive history > 4 years (r
2
=0.19; p=0.002); plasma aldosterone levels 

> 298 pg/ml (r
2
=0.62; p<0.00000); presence of metabolic association - body mass index 

> 30 kg/m
2
 + dyslipidemia (r

2
=0.63; p<0.00000); presence of hemodynamic association - 

concentric left ventricular hypertrophy + E/e 'among > 7.2 + left atrial volume index 

> 34 ml/m
2
 (r

2
=0.34; p=0.00002) and thickness of the intima-media of the carotid artery 

> 0.91 mm (r
2
=0.36; p<0.0000). 

It has been found that the following clinical profile will characterize young and 

middle-aged patients with hypertensive disease of the second stage who has relatively high 

level of aldosterone: galectin-3 level in plasma > 2,7 ng/ml (r
2
=0,62; p<0,00000); arterial 

hypertension of the second or third stage (r
2
=0,17; p=0,009); night heart rate > 62 

(r
2
=0,20; p=0,02); presence of a hypertensive association ï average daily blood pressure 

> 107 mmHg + nightly average systolic blood pressure variability > 15 mmHg + çnon-

dipperè profile for average blood pressure (r
2
=0,52; p<0,00001); presence of a metabolic 

association ï Body Mass Index > 30 kg/m
2
 + at least two other risk factors (r

2
=0,43; 

p<0,0001) and presence of a hemodynamic association ï Left Atrial Volume Index 

> 32 ml/m
2
 + diastolic myocardial stress > 152 dynamometers/sm

2
 (r

2
=0,42; p<0,0001). 

The data show that in patients with stage II hypertension of young and middle age, 

in order to predict the severity of hypertension and determine its neurohumoral variant, it 

is recommended to use a scale based on simple and accessible criteria that could be used 

by general practitioners ï family medicine.  
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Mandatory instrumental examinations ï cardiac and carotid echocardiography, daily 

blood pressure monitoring, as well as determination of aldosterone and galectin-3 content 

in blood plasma are recommended for such patients. In cases where routine plasma 

screening of galectin-3 and aldosterone is not possible, clinical and instrumental criteria 

should be considered. 

In patients with stage II hypertension of young and middle age, males and females, 

to predict the priori RH level of galectin-3 (> 2.4 ng/ml), it is necessary to score 19 or 

more points, while the level of aldosterone (> 325 pg/ml) ï 24 points or more according to 

the given scale. 

Scores reflect the prognostic value of indicators. The most valuable for predicting 

relatively high levels of galectin-3 are obesity, carotid artery Intima Media > 0.91 mm and 

left atrial volume index > 34 ml/m
2
 (echocardiography), while aldosterone is obesity, the 

presence of a non-dipper profile according to ʘverage blood pressure (24 hour blood 

pressure monitoring) > 32 ml/m
2
 (ʝchocardiography) and nightly average heart rate > 62 

(24 hour blood pressure monitoring). 

When determining the IV level of galectin-3 and/or aldosterone, a more severe 

course of hypertension should be envisaged, and the patient should be referred to the 

group of high risk of complications from the heart and blood vessels and, possibly, an 

earlier indication of mineralocorticoids should be considered. 

In the case of confirmation (by laboratory methods) of relatively high levels of 

galectin-3 and/or aldosterone in blood plasma should be considered a more severe course 

of stage II hypertension, and the patient should be classified as at high risk of 

cardiovascular complications, with objective grounds for consideration of early 

appointment of mineralocorticoid receptor antagonists. 

 

Key words: hypertensive disease, aldosterone, galectin-3, myocardial remodeling, 

24-hour blood pressure monitoring. 
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ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽ 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ 

1. ʆʥʠʱʫʢ ʊʇ. ɺʠʟʥʘʯʝʥʥʷ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫï3 ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʛʽʧʝʨʪʦʥʽʯʥʦʶ ʭʚʦʨʦʙʦʶ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ɹʫʢʦʚʠʥʩʴʢʠʡ 

ʤʝʜʠʯʥʠʡ ʚʽʩʥʠʢ. 2018;22(4):98-106. 

2. ʆʥʠʱʫʢ ʊʇ. ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʭʚʦʨʠʭ ʥʘ ʛʽʧʝʨʪʦʥʽʯʥʫ 

ʭʚʦʨʦʙʫ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʥʜʝʨʥʦ-ʚʽʢʦʚʠʭ ʽ ʢʣʽʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʽʩʥʠʢ ʩʦʮʽʘʣʴʥʦʾ 

ʛʽʛʽʻʥʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ.2018;3(77):10-16. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ  

ɸ ï ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʧʽʟʥʴʦʛʦ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ 

ɸɻ ï ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ 

ɸʊ ï ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ 

ʽɸʇʌ ï ʽʥʛʽʙʽʪʦʨʠ ʘʥʛʽʦʪʝʥʟʠʥʧʝʨʝʪʚʦʨʶʶʯʦʛʦ ʬʝʨʤʝʥʪʫ 

ɺɺ ï ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʡ 

ɺɺ ï ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʡ 

ɺɼɸʊ  ï ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ 

ɺʅ  ï ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ 

ɺʆʆɿ ï ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ 

ɺʇ  ï ʚʽʜʥʦʩʥʦ ʧʦʤʽʨʥʠʡ 

ɺʉɸʊ  ï ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʩʠʩʪʦʣʽʯʥʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ 

ɺʊʄ ï ʚʽʜʥʦʩʥʘ ʪʦʚʱʠʥʘ ʤʽʦʢʘʨʜʘ 

ɻʃʐ ï ʛʽʧʝʨʪʨʦʬʽʷ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ɻʍ ï ʛʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ 

ɼɸ ï ʜʽʘʤʝʪʨ ʘʦʨʪʠ 

ɼɸʊ ï ʜʽʘʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ 

ɽ ï ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʨʘʥʥʴʦʛʦ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ 

ʝ' 

 

ï ʨʘʥʥʷ ʜʽʘʩʪʦʣʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʩʝʧʪʘʣʴʥʦʾ ʪʘ ʣʘʪʝʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʬʽʙʨʦʟʥʦʛʦ ʢʽʣʴʮʷ ʤʽʪʨʘʣʴʥʦʛʛʦ ʢʣʘʧʘʥʘ 

ɽ/ʝ' ʩʝʨʝʜʥʻ ï ʪʠʩʢ ʥʘʧʦʚʥʝʥʥʷ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ɽɻ ï ʝʢʩʮʝʥʪʨʠʯʥʘ ʛʽʧʝʨʪʨʦʬʽʷ 

ɽʂɻ ï ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʷ 

ɽʭʦʂɻ ï ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʷ 

ɯʃʇ ï ʽʥʜʝʢʩ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ 

ɯʄʄʃʐ ï ʽʥʜʝʢʩ ʤʘʩʠ ʤʽʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ɯʄʊ ï ʽʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ 

ɯʅʊ ï ʽʥʜʝʢʩ ʥʽʯʥʦʛʦ ʪʠʩʢʫ 

ɯʆʃʇ ï ʽʥʜʝʢʩ ʦʙ'ʻʤʫ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ 



19 

 

   

1
9

 

ɯʍʉ ï ʽʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ 

ʂɻ ï ʢʦʥʮʝʥʪʨʠʯʥʘ ʛʽʧʝʨʪʨʦʬʽʷ 

ʂɼʈ ï ʢʽʥʮʝʚʦïʜʽʘʩʪʦʣʽʯʥʠʡ ʨʦʟʤʽʨ 

ʂʈ ï ʢʦʥʮʝʥʪʨʠʯʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʂʉʈ ï ʢʽʥʮʝʚʦïʩʠʩʪʦʣʽʯʥʠʡ ʨʦʟʤʽʨ 

ʃʇ ï ʣʽʚʝ ʧʝʨʝʜʩʝʨʜʷ 

ʃʐ ï ʣʽʚʠʡ ʰʣʫʥʦʯʦʢ 

ʄʂʈ ï ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʥʽ ʨʝʮʝʧʪʦʨʠ 

ʄʄʃʐ ï ʤʘʩʘ ʤʽʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʄʉʜ ï ʜʽʘʩʪʦʣʽʯʥʠʡ ʤʽʦʢʘʨʜʽʘʣʴʥʠʡ ʩʪʨʝʩ 

ʄʉʩ ï ʩʠʩʪʦʣʽʯʥʠʡ ʤʽʦʢʘʨʜʽʘʣʴʥʠʡ ʩʪʨʝʩ 

ʅɻ ï ʥʦʨʤʘʣʴʥʘ ʛʝʦʤʝʪʨʽʷ 

ʆʃʇ ï ʦʙ'̒ʤ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ 

ʇɸʊ ï ʧʫʣʴʩʦʚʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ 

ʇʇ ï ʧʨʘʚʝ ʧʝʨʝʜʩʝʨʜʷ 

ʇʐ ï ʧʨʘʚʠʡ ʰʣʫʥʦʯʦʢ 

ʈɸɸʉ ï ʨʝʥʽʥïʘʥʛʽʦʪʝʥʟʠʥïʘʣʴʜʦʩʪʝʨʦʥʦʚʘ ʩʠʩʪʝʤʘ 

ʉɸʉ  ï ʩʠʤʧʘʪʦïʘʜʨʝʥʘʣʦʚʘ ʩʠʩʪʝʤʘ 

ʉɸʊ ï ʩʠʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ 

ʉʝʨɸʊʜʝʥ  ï ʩʝʨʝʜʥʴʦʜʝʥʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ 

ʉʝʨɸʊʜʦʙ  ï ʩʝʨʝʜʥʽʡ ʜʦʙʦʚʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ 

ʉʝʨɸʊʥʽʯ  ï ʩʝʨʝʜʥʴʦʥʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ 

ʊɿʉʃʐ ï ʪʦʚʱʠʥʘ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ 

ʊɯʄ ï ʪʦʚʱʠʥʘ ʽʥʪʠʤʘ-ʤʝʜʽʘ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ 

ʊʄʂ ï ʪʨʘʩʤʽʪʨʘʣʴʥʠʡ ʢʨʦʚʦʪʽʢ 

ʊʄʐʇ ï ʪʦʚʱʠʥʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʪʠʥʢʠ 

ʌɺ ï ʬʨʘʢʮʽʷ ʚʠʢʠʜʫ 

ʌʈ ï ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ 

ʍʉʅ ï ʭʨʦʥʽʯʥʘ ʩʝʨʮʝʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 
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ʎɯ ï ʮʠʨʢʘʜʥʠʡ ʽʥʜʝʢʩ 

ʏʉʉ ï ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ 

ʏʉʉʜʝʥ  ï ʩʝʨʝʜʥʴʦʜʝʥʥʘ ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ 

ʏʉʉʜʦʙ  ï ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ 

ʏʉʉʥʽʯ  ï ʩʝʨʝʜʥʴʦʥʽʯʥʘ ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ 

ʐʈʇ ï ʰʚʠʜʢʽʩʪʴ ʨʘʥʥʴʦʛʦ ʧʽʜʡʦʤʫ 

D ï ʧʽʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʘʥʪʝʨʦʛʨʘʜʥʦʛʦ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʧʦʪʦʢʫ ʚ 

ʣʝʛʝʥʝʚʠʭ ʚʝʥʘʭ 

DT ï ʯʘʩ ʩʧʦʚʽʣʴʥʝʥʥʷ ʨʘʥʥʴʦʛʦ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʧʦʪʦʢʫ 

IVRT  ï ʯʘʩ ʽʟʦʚʦʣʶʤʝʪʨʠʯʥʦʛʦ ʨʦʟʩʣʘʙʣʝʥʥʷ ʤʽʦʢʘʨʜʘ 

NTïroBNP 

peptide) 

ï N-ʪʝʨʤʽʥʘʣʴʥʠʡ ʬʨʘʛʤʝʥʪ ʧʨʦʛʦʨʤʦʥʫ ʤʦʟʢʦʚʦʛʦ ʥʘʪʨʽʡʫʨʝʪʠʯʥʦʛʦ 

ʧʝʧʪʠʜʫ (N-terminal of the prophormonebrain natriuretic) 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ (ɸɻ) ʻ 

ʦʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʦʾ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʪʘ 

ʨʦʟʚʠʪʢʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʬʘʪʘʣʴʥʠʭ. ʅʘʪʦʤʽʩʪʴ ʯʘʩʪʦʪʘ ɸɻ-ʘʩʦʮʽʡʦʚʘʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ, 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʨʘʾʥʘʤʠ ɭʚʨʦʩʦʶʟʫ, ʻ ʥʘʡʚʠʱʦʶ ʽ ʧʨʦʜʦʚʞʫʻ ʧʨʦʛʨʝʩʠʚʥʦ ʟʨʦʩʪʘʪʠ 

[1]. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʨʝʜʩʪʘʚʣʷʻ ʚʝʣʠʯʝʟʥʫ 

ʪʝʦʨʝʪʠʯʥʫ ʽ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ ʜʣʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʋʢʨʘʾʥʠ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʜʦʩʣʽʜʥʠʢʽʚ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʦʨʛʘʥʥʠʭ ʥʘʩʣʽʜʢʘʭ 

ɸɻ, ʘ ʩʘʤʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥʘʭ ʩʝʨʮʷ ʽ ʩʫʜʠʥ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ 

ʧʦʜʘʣʴʰʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ, ʧʨʦʛʥʦʟ ʮʠʭ ʧʘʮʽʻʥʪʽʚ. 

ʉʴʦʛʦʜʥʽ ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʩʫʤʥʽʚʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʭʘʨʘʢʪʝʨ ʫʨʘʞʝʥʥʷ ʩʝʨʮʷ ʽ ʩʫʜʠʥ ʧʨʠ 

ɸɻ ʟʫʤʦʚʣʝʥʠʡ ʨʽʟʥʠʤʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʛʝʥʝʪʠʯʥʫ 

ʜʝʪʝʨʤʽʥʘʮʽʶ ʽ ʚʦʣʦʜʽʶʪʴ ʧʨʦʬʽʙʨʦʛʝʥʥʠʤʠ ʝʬʝʢʪʘʤʠ ʪʘ, ʧʝʚʥʠʤ ʯʠʥʦʤ, ʩʧʨʠʷʶʪʴ 

ʩʪʨʫʢʪʫʨʥʽʡ ʧʝʨʝʙʫʜʦʚʽ ʩʝʨʮʷ ʽ ʩʫʜʠʥ. ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʛʘʣʝʢʪʠʥ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥ [2, 3, 4, 5, 6, 7]. 

ɻʘʣʝʢʪʠʥ-3 ï ʙʽʣʦʢ ʽʟ ʛʨʫʧʠ ʛʘʣʝʢʪʠʥʽʚ, ʷʢʠʡ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʢʣʽʪʠʥ ʪʘ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʽʟʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʪʘʢʠʭ ʷʢ ʨʽʩʪ ʪʘ ʧʨʦʣʽʬʝʨʘʮʽʷ 

ʢʣʽʪʠʥ, ʘʧʦʧʪʦʟ, ʝʥʜʦʛʝʥʥʝ ʟʘʧʘʣʝʥʥʷ, ʬʽʙʨʦʟ ʪʘ ʽʥʰʽ [8, 9; 10, 11]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʝʢʩʧʨʝʩʽʷ ʛʘʣʝʢʪʠʥʫ-3 ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʬʽʙʨʦʟʦʤ 

ʤʽʦʢʘʨʜʘ ʽ ʥʘʢʦʧʠʯʝʥʥʷʤ ʢʦʣʘʛʝʥʫ ɯ ʪʠʧʫ, ʘ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʯʠʥʥʠʢʘ, ʷʢ ʧʨʘʚʠʣʦ, 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʨʦʛʨʝʩʫʶʯʦʶ ʤʽʦʢʘʨʜʽʘʣʴʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ [3, 4]. ɯʥʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʛʘʣʝʢʪʠʥ-3 ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʘʥʛʽʦʪʝʥʟʠʥ-ʘʣʴʜʦʩʪʝʨʦʥʦʚʠʤ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʤ ʣʘʥʮʶʛʦʤ, ʦʜʥʘʢ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʽʥʜʫʢʫʶʪʴ 

ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ ʽ ʧʨʦʜʫʢʮʽʶ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ɸɻ, ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʟ'ʷʩʦʚʘʥʽ. 

ʂʨʽʤ ʪʦʛʦ, ʥʝ ʟ'ʷʩʦʚʘʥʠʤʠ ʣʠʰʘʶʪʴʩʷ ʡʦʛʦ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʟ ʙʘʛʘʪʴʤʘ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʘʣʴʜʦʩʪʝʨʦʥ, ʝʥʜʦʪʝʣʽʥ, ʥʘʪʨʽʡʫʨʝʪʠʯʥʠʡ 

ʧʝʧʪʠʜ ʪʘ ʽʥʰʽ [12]. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʠʟʢʦʶ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʘ ʨʦʣʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʘʢʪʠʚʘʮʽʾ 

ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʟʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʷ ʽ ʩʫʜʠʥ [6, 7]. 
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ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝʡʨʦʛʦʨʤʦʥʫ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ: ʝʥʜʦʪʝʣʽʘʣʴʥʫ ʜʠʩʬʫʥʢʮʽʶ, ʟʘʧʘʣʴʥʽ ʟʤʽʥʠ ʽ ʟʥʠʞʝʥʥʷ ʝʣʘʩʪʠʯʥʦʩʪʽ 

ʩʫʜʠʥ, ʧʦʩʠʣʝʥʥʷ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ, ʛʽʧʝʨʣʽʧʽʜʝʤʽʶ, ʧʦʩʣʘʙʣʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ 

ʙʘʨʦʨʝʮʝʧʪʦʨʽʚ, ʧʦʩʠʣʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʢʦʣʘʛʝʥʫ ʚ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ, ʛʽʧʝʨʪʨʦʬʽʶ ʽ 

ʜʘ̔ʩʪʦʣʽʯʥʫ ʜʠʩʬʫʥʢʮʽʶ ʤʽʦʢʘʨʜʘ, ʟʥʠʞʝʥʥʷ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ, 

ʘʢʪʠʚʘʮʽʶ ʬʘʢʪʦʨʘ ʨʦʩʪʫ ʧʫʭʣʠʥ-ɓ1, ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ [13, 14]. ɺʩʽ ʮʽ ʟʤʽʥʠ, 

ʙʝʟʧʝʨʝʯʥʦ, ʩʧʨʠʷʶʪʴ ʧʨʦʛʨʝʩʫʚʘʥʥʶ ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʭ ʽ ʥʠʨʢʦʚʠʭ ʧʦʨʫʰʝʥʴ ʪʘ 

ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʶʪʴ ʨʠʟʠʢ ʨʽʟʥʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʂʨʽʤ ʪʦʛʦ, ʩʣʽʜ 

ʚʨʘʭʫʚʘʪʠ ʽ ʬʘʢʪ ʥʘʷʚʥʦʩʪʽ ʧʨʷʤʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʽ ʨʠʟʠʢʦʤ 

ʚʠʥʠʢʥʝʥʥʷ ɸɻ ʪʘ ʨʦʟʚʠʪʢʦʤ ʾʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

[15, 16]. 

ʆʪʞʝ, ʚʨʘʭʦʚʫʶʯʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʜʦʚʦʜʷʪʴ ʧʨʦʚʽʜʥʫ ʨʦʣʴ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʨʦʟʚʠʪʢʫ ʽ ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʧʨʦʛʥʦʟ ʧʘʮʽʻʥʪʽʚ ʟ ʨʟ̔ʥʠʤʠ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʥʘʤ ʫʷʚʣʷʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚʠʚʯʝʥʥʷ ʨʦʣʽ 

ʮʠʭ ʥʝʡʨʦʛʦʨʤʦʥʽʚ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʭʘʨʘʢʪʝʨʫ ʫʨʘʞʝʥʥʷ ʩʝʨʮʷ ʽ ʩʫʜʠʥ ʧʨʠ ɸɻ. 

ʆʩʪʘʥʥʻ ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʫ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ʽ 

ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʭʚʦʨʠʭ ʽʟ ɸɻ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ ʱʦʜʦ ʥʦʚʠʭ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʤʽʰʝʥʝʡ ʚ ʣʽʢʫʚʘʥʥʽ ɸɻ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʾʾ ʨʝʟʠʩʪʝʥʪʥʠʭ ʬʦʨʤ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ 

ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ 

ˉ 3 ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄ.ɯ. ʇʠʨʦʛʦʚʘ ʄʆɿ 

ʋʢʨʘʾʥʠ çʇʘʪʦʛʝʥʝʪʠʯʥʽ ʧʘʨʘʣʝʣʽ ʤʽʞ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʤʠ, ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʡ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʪʘ ʭʘʨʘʢʪʝʨʦʤ ʧʝʨʝʙʽʛʫ ʨʽʟʥʠʭ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʢʦʤʦʨʙʽʜʥʠʭ ʩʪʘʥʽʚ, ʦʧʪʠʤʽʟʘʮʽʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʢʦʨʝʢʮʽʾè 

(ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0114U007197). ɼʠʩʝʨʪʘʥʪ ʻ ʩʧʽʚʚʠʢʦʥʘʚʮʝʤ ʟʘʟʥʘʯʝʥʦʾ ʪʝʤʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ 

ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʪʘ 

ʥʝʡʨʦʛʫʤʦʨʘʣʥɹʠʭ ʬʘʢʪʦʨʽʚ ï ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʬʦʨʤʫʚʘʥʥʽ ʢʣʽʥʽʯʥʦʛʦ 

ʧʨʦʬʽʣʶ ʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʷ ʽ ʩʫʜʠʥ. 
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ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɺʠʟʥʘʯʠʪʠ ʛʨʘʜʘʮʽʾ (ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʭ (ɺʅ), ʚʽʜʥʦʩʥʦ ʧʦʤʽʨʥʠʭ (ɺʇ), 

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʭ (ɺɺ) ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʧʘʮʽʻʥʪʽʚ ʽʟ ɻʍ 

ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʽ ʢʣʽʥʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʪʘ ʚʠʟʥʘʯʠʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʽʚ ʫ ʮʠʭ 

ʧʘʮʽʻʥʪʽʚ. 

2. ʇʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʩʪʘʥʫ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ 

ʜʦʙʦʚʦʛʦ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʧʣʘʟʤʽ. 

3. ɿ'ʷʩʫʚʘʪʠ ʭʘʨʘʢʪʝʨ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʤʽʦʢʘʨʜʘ ʽ ʩʦʥʥʠʭ 

ʘʨʪʝʨʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ. 

4. ɺʠʟʥʘʯʠʪʠ ʘʩʦʮʽʘʮʽʾ ʨʽʟʥʠʭ ʢʣʽʥʽʢʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʟ ʨʽʚʥʝʤ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʪʘ ʟ'ʷʩʫʚʘʪʠ ʢʣʽʥʽʯʥʠʡ ʧʨʦʬʽʣʴ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ 

ɯɯ  ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʥʝʡʨʦʛʦʨʤʦʥʽʚ. 

5. ʈʦʟʨʦʙʠʪʠ ʰʢʘʣʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʢʣʽʥʽʢʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ. 

6. ʆʙˇʨʫʥʪʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʧʝʨʝʙʽʛʫ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ ʧʘʮʽʻʥʪʽʚ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʧʣʘʟʤʽ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʦʢʘʟʥʠʢʠ ʜʦʙʦʚʦʛʦ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ (ɼʄɸʊ), 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʩʝʨʮʷ ʽ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ; ʚʤʽʩʪ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ; ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ɸɻ; ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ 

ʩʪʨʘʪʠʬʽʢʘʮʽʷ ʧʝʨʝʙʽʛʫ ɸɻ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʟ ʤʝʪʦʶ ʚʝʨʠʬʽʢʘʮʽʾ ɻʍ, 

ʚʠʷʚʣʝʥʥʷ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ ʽ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʽʚ ʪʘ ʧʨʦʪʠʧʦʢʘʟʽʚ ʜʦ ʚʢʣʶʯʝʥʥʷ 

ʭʚʦʨʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʷ; ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ: ʚʘʛʘ, ʟʨʽʩʪ; ʣʘʙʦʨʘʪʦʨʥʽ 
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ʤʝʪʦʜʠʢʠ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʣʽʧʽʜʥʦʛʦ ʩʧʝʢʪʨʫ ʢʨʦʚʽ, ʛʣʶʢʦʟʠ ʢʨʦʚʽ, ʢʨʝʘʪʠʥʽʥʫ; 

ʽʤʫʥʦʬʝʨʤʝʥʪʥʽ ʤʝʪʦʜʠ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ; 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʷ (ɽʂɻ) ʚ 12 ʚʽʜʚʝʜʝʥʥʷʭ; ɼʄɸʊ; ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʷ (ɽʭʦʂɻ) ʚ ʄ-, 

ɺ-, ɼ-ʨʝʞʠʤʘʭ; ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʫ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʫ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ɼʦʚʝʜʝʥʘ ʘʩʦʮʽʘʮʽʷ ʨʽʚʥʽʚ ʥʝʡʨʦʛʦʨʤʦʥʽʚ ï 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʟ ʥʘʷʚʥʽʩʪʶ ɻʍ ̔ ʩʪʫʧʝʥʝʤ ɸɻ, ʜʠʩʣʽʧʽʜʝʤʽʻʶ, ʥʘʷʚʥʽʩʪʶ 

ʽ ʩʫʤʘʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʪʘ ɯʄʊ. ɺʠʷʚʣʝʥʘ ʜʦʜʘʪʢʦʚʘ ʘʩʦʮʽʘʮʽʷ ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 ʟ ʚʽʢʦʤ ʧʘʮʽʻʥʪʽʚ ʽ ʪʨʠʚʘʣʽʩʪʶ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ. ɺʧʝʨʰʝ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʟʥʘʯʠʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ (R=0,64; ʨ<0,0000) ʤʽʞ 

ʧʣʘʟʤʦʚʠʤ ʚʤʽʩʪʦʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʽ ʚʽʜʩʫʪʥʽʩʪʴ 

ʪʘʢʦʛʦ ʟʚ'ʷʟʢʫ ʚ ʟʜʦʨʦʚʠʭ ʦʩʽʙ (R=-0,28; ʨ=0,16). 

ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʯʦʣʦʚʽʯʘ 

ʩʪʘʪʴ ʽ ʚʽʢ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʙʽʣʴʰ ʚʘʞʢʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ ʽ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʷ. ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʭʘʨʘʢʪʝʨʽ ʜʦʙʦʚʦʛʦ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ, ʥʘʩʘʤʧʝʨʝʜ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʯʦʣʦʚʽʢʽʚ, ʚ ʪʦʡ 

ʯʘʩ ʷʢ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʷ ï ʫ ʞʽʥʦʢ. 

ɺʧʝʨʰʝ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ ʛʘʣʝʢʪʠʥ-3 ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʧʦʨʫʰʝʥʴ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʷ ʽ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʘʣʴʜʦʩʪʝʨʦʥ ï ʚ 

ʧʨʦʮʝʩʘʭ ʮʠʨʢʘʜʥʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ. ɺʧʝʨʰʝ ʚʠʟʥʘʯʝʥʽ ʢʣʽʥʽʢʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 

ʯʠʥʥʠʢʠ, ʷʢʽ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʛʘʣʝʢʪʠʥʫ-3 (> 2,4 ʥʛ/ʤʣ) ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ (> 325 ʧʛ/ʤʣ) ʫ ʧʣʘʟʤʽ ʜʣʷ ʜʘʥʦʾ ʧʦʧʫʣʷʮʽʾ ʭʚʦʨʠʭ. ʋʧʝʨʰʝ ʟ'ʷʩʦʚʘʥʠʡ 

ʢʣʽʥʽʯʥʠʡ ʧʨʦʬʽʣʴ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʪʘ 

ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʥʦʩʪʠʯʥʘ ʰʢʘʣʘ ʥʝʧʨʷʤʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʮʠʭ ʥʝʡʨʦʛʦʨʤʦʥʽʚ ʫ 

ʧʣʘʟʤʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʥʦʩʪʠʯʥʘ ʙʘʣʴʥʘ ʰʢʘʣʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʨʠʟʠʢʫ ɺɺ ʽ 

ɺʅ ʚʤʽʩʪʫ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʩʪʠʭ ʽ 
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ʜʦʩʪʫʧʥʠʭ ʢʣʽʥʽʢʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʧʨʠ ʮʴʦʤʫ ʦʙʦʚ'ʷʟʢʦʚʠʤʠ 

ʤʝʪʦʜʘʤʠ ʦʙʩʪʝʞʝʥʥʷ ʻ ɽʭʦʂɻ ʩʝʨʮʷ ʽ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ, ɼʄɸʊ). ɿʛʽʜʥʦ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʦʙʣʝʥʦʾ ʰʢʘʣʠ  ̒ʨʝʘʣʴʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʘʪʠ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ ʟ 

ɺɺ ʜʣʷ ʜʘʥʦʾ ʧʦʧʫʣʷʮʽʾ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 (> 2,4 ʥʛ/ʤʣ, 19 ʽ ʙʽʣʴʰʝ ʙʘʣʽʚ ʟʘ 

ʰʢʘʣʦʶ) ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ (> 325 ʧʛ/ʤʣ, 24 ʽ ʙʽʣʴʰʝ ʙʘʣʽʚ ʟʘ ʰʢʘʣʦʶ) ʽ ʚʠʜʽʣʷʪʠ 

ʧʨʦʛʥʦʩʪʠʯʥʦ ʥʝʩʧʨʠʷʪʣʠʚʽ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ.  ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʪʨʘʪʠʬʽʢʘʮʽʶ ʧʝʨʝʙʽʛʫ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ, ʧʨʦʚʦʜʠʪʠ ʚʽʜʙʽʨ ʧʘʮʽʻʥʪʽʚ ʜʣʷ ʙʽʣʴʰ ʨʝʪʝʣʴʥʦʾ ʢʘʨʜʽʦ- ʽ ʚʘʟʦʧʨʦʪʝʢʮʽʾ, ʱʦ 

ʧʨʠʚʝʜʝ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʽ ʧʨʦʛʥʦʟʫ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʮʠʭ 

ʧʘʮʽʻʥʪʽʚ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʚ ʧʨʘʢʪʠʢʫ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ ʢʘʨʜʽʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ 

ʂʦʤʫʥʘʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʂʇ) çʍʤʝʣʴʥʠʮʴʢʘ ʤʽʩʴʢʘ ʣʽʢʘʨʥʷè ʍʤʝʣʴʥʠʮʴʢʦʾ 

ʤʽʩʴʢʦʾ ʨʘʜʠè, ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʽʢʣʽʥʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʂʦʤʫʥʘʣʴʥʦʛʦ 

ʥʝʢʦʤʝʨʮʽʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʂʅʇ) çʍʤʝʣʴʥʠʮʴʢʠʡ ʦʙʣʘʩʥʠʡ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʡ 

ʮʝʥʪʨè ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠè, ʪʝʨʘʧʝʚʪʠʯʥʝ ʚʽʜʜʽʣʝʥʥʷ ˉ 2 ʂʅʇ 

çɺʽʥʥʠʮʴʢʠʡ ʦʙʣʘʩʥʠʡ ʢʣʽʥʽʯʥʠʡ ʛʦʩʧʽʪʘʣʴ ʚʝʪʝʨʘʥʽʚ ʚʽʡʥʠ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʥʦʾ 

ʨʘʜʠè ʪʘ ʎʝʥʪʨʫ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠ ʋʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʢʣʽʥʽʢʠ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ 

ʅʄʋ. 

ʊʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʥʘ ʢʘʬʝʜʨʘʭ 

ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ ˉ 3, ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʩʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ ʌʇʆ 

ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄ.ɯ. ʇʠʨʦʛʦʚʘ, ʢʘʬʝʜʨʠ 

ʟʘʛʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ (ʩʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ), ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʩʧʦʨʪʠʚʥʦʾ 

ʤʝʜʠʮʠʥʠ ʘ ʪʘʢʦʞ ʧʨʦʧʝʜʝʚʪʠʢʠ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʜʠʩʝʨʪʘʥʪʢʦʶ 

ʥʘ ʙʘʟʽ ʂʅʇ çʍʤʝʣʴʥʠʮʴʢʠʡ ʦʙʣʘʩʥʠʡ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʡ ʮʝʥʪʨè ʍʤʝʣʴʥʠʮʴʢʦʾ 

ʦʙʣʘʩʥʦʾ ʨʘʜʠ. ɼʠʩʝʨʪʘʥʪʦʤ ʦʩʦʙʠʩʪʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʙʨʘʥʦʾ ʧʨʦʙʣʝʤʠ 

ʽ ʚʠʙʨʘʥʠʡ ʥʘʫʢʦʚʠʡ ʥʘʧʨʷʤʦʢ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʤʝʪʫ, ʟʘʚʜʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟʘʧʣʘʥʦʚʘʥʠʡ ʦʙʩʷʛ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʦ ʧʘʪʝʥʪʥʦ-
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ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ, ʥʘʧʠʩʘʥʠʡ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ. ʆʩʦʙʠʩʪʦ ʧʨʦʚʝʜʝʥʦ ʢʣʽʥʽʯʥʝ 

ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʠʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʛʘʣʴʥʦ-ʢʣʽʥʽʯʥʠʭ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʪʘ 

ʽʤʫʥʦʬʝʨʤʝʥʪʥʠʭ ʤʝʪʦʜʽʚ ʦʙʩʪʝʞʝʥʥʷ. ʄʝʪʘ, ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʠʩʝʨʪʘʮʽʾ ʧʨʦʚʝʜʝʥʦ ʩʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ. ɼʠʩʝʨʪʘʥʪʦʤ 

ʩʘʤʦʨʫʯ ʩʪʚʦʨʝʥʦ ʙʘʟʫ ʜʘʥʠʭ, ʟʜʽʡʩʥʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʧʠʩʘʥʠʡ ʪʝʢʩʪ ʜʠʩʝʨʪʘʮʽʾ, ʦʬʦʨʤʣʝʥʽ ʨʠʩʫʥʢʠ ʪʘ 

ʪʘʙʣʠʮʽ, ʜʦʜʘʪʢʠ ʪʘ ʩʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ. ɸʚʪʦʨʦʤ ʧʽʜʛʦʪʦʚʘʥʽ ʤʘʪʝʨʽʣʠ, ʱʦ ʙʫʣʠ 

ʦʧʫʙʣʽʢʦʚʘʥʽ ʟʘ ʪʝʤʦʶ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʧʦʟʠʯʝʥʴ ʽʜʝʡ ʪʘ ʨʦʟʨʦʙʦʢ ʩʧʽʚʘʚʪʦʨʽʚ ʫ 

ʧʫʙʣʽʢʘʮʽʷʭ ʥʝ ʙʫʣʦ, ʢʦʥʬʣʽʢʪʠ ʽʥʪʝʨʝʩʽʚ ʚʽʜʩʫʪʥʽ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 88 ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʽʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɯʥʥʦʚʘʮʽʾ ʚ ʤʝʜʠʮʠʥʽè (ʧʦʩʪʝʨʥʘ ʜʦʧʦʚʽʜʴ, 28-30 ʙʝʨʝʟʥʷ 

2019 ʨ., ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʋʢʨʘʾʥʘ), ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʉʪʘʥʜʘʨʪʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʫ ʢʣʽʥʽʮʽ 

ʚʥʫʪʨʽʰʥʽʭ ʭʚʦʨʦʙè (ʫʩʥʘ ʜʦʧʦʚʽʜʴ, 25 ʢʚʽʪʥʷ 2019 ʨ., ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ), 

XXIII  ʄʽʞʥʘʨʦʜʥʦʤʫ ʤʝʜʠʯʥʦʤʫ ʢʦʥʛʨʝʩʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ (ʧʦʩʪʝʨʥʘ ʜʦʧʦʚʽʜʴ, 15-

17 ʢʚʽʪʥʷ 2019 ʨ., ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ), ʍVɯ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʇʝʨʰʠʡ ʢʨʦʢ ʚ ʥʘʫʢʫè (ʫʩʥʘ 

ʜʦʧʦʚʽʜʴ, 18-19 ʢʚʽʪʥʷ 2019 ʨ., ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ), ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʩʪʘʥʜʘʨʪʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ 

ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚè, (ʧʦʩʪʝʨʥʘ ʜʦʧʦʚʽʜʴ, 11 ʢʚʽʪʥʷ 2019 ʨ., ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 

ʋʢʨʘʾʥʘ), ʍʍɯɯ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʪʘʥʜʘʨʪʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦʢʘʟʦʚʦʾ 

ʤʝʜʠʮʠʥʠè (ʧʦʩʪʝʨʥʘ ʜʦʧʦʚʽʜʴ, 18 ʚʝʨʝʩʥʷ 2019 ʨ., ʤ. ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ),  

ʍʍ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʢʦʥʛʨʝʩʽ ʢʘʨʜʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ (25-27 ʚʝʨʝʩʥʷ 2019 ʨ., ʤ. ʂʠʾʚ). 

ɸʧʨʦʙʘʮʽʷ ʜʠʩʝʨʪʘʮʽʾ ʧʨʦʚʝʜʝʥʘ 30 ʯʝʨʚʥʷ 2020 ʨʦʢʫ ʥʘ ʩʧʽʣʴʥʦʤʫ ʟʘʩʽʜʘʥʥʽ 

ʢʘʬʝʜʨ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ ˉ 1, ˉ 3, ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ ʤʝʜʠʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ˉ 2, ʢʘʬʝʜʨʠ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʩʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ ʌʇʆ 

ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄ.ɯ. ʇʠʨʦʛʦʚʘ. 



27 

 

   

2
7

 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 16 ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ, ʟ ʷʢʠʭ 9 ʩʪʘʪʝʡ (7 ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 2 ʩʪʘʪʪʽ ʫ 

ʟʘʢʦʨʜʦʥʥʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ, 1 ʟ ʷʢʠʭ ʚʭʦʜʠʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ ʜʘʥʠʭ SCOPUS) ʪʘ 7 ʪʝʟ ʫ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʛʨʝʩʽʚ, ʥʘʫʢʦʚʠʭ ʪʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ. 

ʆʙʩʷʛ ʽ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʫʢʨʘʾʥʩʴʢʦʶ 

ʤʦʚʦʶ ʥʘ 243 ʩʪʦʨʽʥʢʘʭ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ, ʟ ʷʢʠʭ 156 ʩʪʦʨʽʥʦʢ ʟʘʡʤʘʻ ʦʩʥʦʚʥʠʡ 

ʟʤʽʩʪ. ʈʦʙʦʪʘ ʽʣʶʩʪʨʦʚʘʥʘ 48 ʪʘʙʣʠʮʷʤʠ ʪʘ 53 ʨʠʩʫʥʢʘʤʠ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, 

ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʦʧʠʩʫ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, 4 ʨʦʟʜʽʣʽʚ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʥʦʚʢʽʚ, 

ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ (229 

ʥʘʡʤʝʥʫʚʘʥʴ ï 96 ʢʠʨʠʣʠʮʝʶ, 133 ʣʘʪʠʥʠʮʝʶ) ʪʘ ʜʦʜʘʪʢʽʚ. 
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ʈʆɿɼɯʃ 1 

ʈʆʃʔ ɻɸʃɽʂʊʀʅʋ-3 ɯ ɸʃʔɼʆʉʊɽʈʆʅʋ ɺ ʌʆʈʄʋɺɸʅʅɯ 

ʉʊʈʋʂʊʋʈʅʆɻʆ ʈɽʄʆɼɽʃʖɺɸʅʅʗ ʉɽʈʎɽɺʆ-ʉʋɼʀʅʅʆɰ ʉʀʉʊɽʄʀ ɺ 

ʇɸʎɯɭʅʊɯɺ ɯɿ ɻɯʇɽʈʊʆʅɯʏʅʆʖ ʍɺʆʈʆɹʆʖ, ʉʊɸʊɽɺʆ-ɺɯʂʆɺɯ 

ʆʉʆɹʃʀɺʆʉʊɯ 

 

1.1 ʉʪʨʫʢʪʫʨʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʚ ʭʚʦʨʠʭ ʥʘ 

ʛʽʧʝʨʪʦʥʽʯʥʫ ʭʚʦʨʦʙʫ: ʩʪʘʪʝʚʦïʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ 

 

ʊʽʩʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʧʽʜʚʠʱʝʥʠʤ ʘʨʪʝʨʽʘʣʴʥʠʤ ʪʠʩʢʦʤ (ɸʊ) ʪʘ ʨʠʟʠʢʦʤ 

ʚʠʥʠʢʥʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʢʘʨʜʽʦ- ʯʠ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʭ ʭʚʦʨʦʙ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʨʦʚʝʜʝʥʠʭ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ, ʢʣʽʥʽʯʥʠʭ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [17-20]. ɺʠʩʦʢʽ ʮʠʬʨʠ ʩʠʩʪʦʣʽʯʥʦʛʦ ʪʘ ʜʽʘʩʪʦʣʽʯʥʦʛʦ 

ɸʊ ʫ ʧʘʮʽʻʥʪʘ ʟʫʤʦʚʣʶʶʪʴ ʚ 3,5 ʨʘʟʠ ʙʽʣʴʰʫ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʽʥʩʫʣʴʪʫ, ʚ 4 

ʨʘʟʠ ï ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ (ʉʅ) ʪʘ ʚ 2 ʨʘʟʠ ï ʛʦʩʪʨʦʛʦ ʢʦʨʦʥʘʨʥʦʛʦ ʩʠʥʜʨʦʤʫ 

[21]. ʉʘʤʝ ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ (ɸɻ) ʻ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʦʚʽʜʥʠʤ ʬʘʢʪʦʨʦʤ, 

ʷʢʠʡ ʩʧʨʠʯʠʥʷʻ ʚʠʩʦʢʫ ʽʥʚʘʣʽʜʠʟʘʮʽʶ ʪʘ ʨʦʚʠʪʦʢ ʨʽʟʥʠʭ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ (ʧʝʨʝʜʫʩʽʤ, ʧʦʨʫʰʝʥʥʷ ʤʦʟʢʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʘ) [1, 

22]. ʅʘ ʧʨʝʚʝʣʠʢʠʡ ʞʘʣʴ, ʥʝʨʽʜʢʦ ʮʽ ʫʩʢʣʘʜʥʝʥʥʷ ʥʦʩʷʪʴ ʬʘʪʘʣʴʥʠʡ ʽ ʥʝʟʚʦʨʦʪʥʽʡ 

ʭʘʨʘʢʪʝʨ. 

ɻʣʦʙʘʣʴʥʘ ʧʦʰʠʨʝʥʽʩʪʴ ɸɻ ʫ 2015 ʨʦʮʽ, ʟʛʽʜʥʦ ʟ ʘʥʘʣʽʟʦʤ 1479 ʧʦʧʫʣʷʮʽʡʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ɸʊ ʟʘ ʫʯʘʩʪʶ 19,1 ʤʣʥ. ʣʶʜʝʡ ʩʪʘʥʦʚʠʪʴ 1,13 ʤʣʨʜ. ʦʩʽʙ [17, 21, 23], 

ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰʘ ʧʦʰʠʨʝʥʽʩʪʴ ʫ ʧʦʥʘʜ 150 ʤʣʥ. ʚ ʎʝʥʪʨʘʣʴʥʽʡ ʪʘ ʉʭʽʜʥʽʡ ɭʚʨʦʧʽ. 

ʂʦʞʥʠʡ ʪʨʝʪʽʡ ʫʢʨʘʾʥʝʮʴ ʫ ʚʽʮʽ ʚʽʜ 40-50-ʪʠ ʨʦʢʽʚ ʤʘʻ ʧʽʜʚʠʱʝʥʠʡ ɸʊ, ʱʦ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 30% ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʩʝʨʝʜ ʦʩʽʙ ʤʽʩʴʢʦʾ ʧʦʧʫʣʷʮʽʾ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʽʚʝʥʴ ʧʦʰʠʨʝʥʦʩʪʽ ɸɻ ʫ ʦʩʽʙ, ʱʦ ʧʨʦʞʠʚʘʶʪʴ ʚ ʩʝʣʘʭ, ʜʝʱʦ 

ʚʠʱʠʡ, ʪʘ, ʚ ʩʝʨʝʜʥʴʦʤʫ, ʩʢʣʘʜʘʻ ʙʽʣʴʰʝ 36% (ʟ ʥʠʭ ʜʣʷ ʯʦʣʦʚʽʢʽʚ ʧʦʢʘʟʥʠʢ 

ʧʦʰʠʨʝʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 38%, ʜʣʷ ʞʽʥʦʢ ï ʧʦʥʘʜ 35% ʧʦʨʽʚʥʷʥʦ ʽʟ ʤʝʰʢʘʥʮʷʤʠ ʤʽʩʪʘ) 

[24]. 
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ɼʘʥʽ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʝʢʩʧʝʨʪʘʤʠ ɺʆʆɿ ʫ 2012 ʨʦʮʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ, 

ʱʦ ʩʪʦʩʫʚʘʚʩʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʧʦʰʠʨʝʥʦʩʪʽ ɸɻ ʚ ʩʚʽʪʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ  

1 ʤʣʨʜ. ʣʶʜʝʡ ʩʪʨʘʞʜʘʻ ɸɻ [25, 26], ʘ ʫ 30ï40% ʟʘʛʘʣʴʥʦʾ ʧʦʧʫʣʷʮʽʾ ʨʝʻʩʪʨʫʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʠʡ ɸʊ [27]. ʅʘʡʙʽʣʴʰʘ ʧʨʦʙʣʝʤʘ ɸɻ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʩʥʦʚʥʠʡ ʤʘʩʠʚ 

ʭʚʦʨʠʭ (ʙʣʠʟʴʢʦ 60%) ï ʮʝ ʦʩʦʙʠ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ, ʷʢʽ ʚ ʙʽʣʴʰʦʩʪʽ ʥʝ 

ʟʜʦʛʘʜʫʶʪʴʩʷ ʘʙʦ/ʽ ʥʝ ʽʥʬʦʨʤʦʚʘʥʽ ʧʨʦ ʥʘʩʣʽʜʢʠ ʩʚʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʥʝ ʧʨʠʡʤʘʶʪʴ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʧʨʦʚʝʜʝʥʠʤ ɺʆʆɿ ʘʥʘʣʽʟʦʤ ʩʪʨʫʢʪʫʨʠ ɸɻ ʧʦ ʨʽʚʥʶ 

ɸʊ, ʫ ʙʽʣʴʰʦʾ ʧʦʣʦʚʠʥʠ (ʙʣʠʟʴʢʦ 50%) ʨʝʻʩʪʨʫʚʘʣʠ ɸɻ 1 ʩʪʫʧʝʥʶ, ʫ 30% ʚʠʧʘʜʢʽʚ ï 

ɸɻ 2 ʩʪʫʧʝʥʶ ʪʘ ʫ ʨʝʰʪʠ 20% ʦʙʩʪʝʞʫʚʘʥʠʭ ï ɸɻ 3 ʩʪʫʧʝʥʶ [28]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʽʘʛʥʦʩʪʦʚʘʥʘ ɸɻ ʪʘ ʾʾ ʧʝʨʝʙʽʛ ʪʽʩʥʦ ʢʦʨʝʣʶʻ ʽʟ ʬʘʢʪʦʨʘʤʠ 

ʨʠʟʠʢʫ, ʪʘʢʠʤʠ ʷʢ ʚʽʢ, ʩʪʘʪʴ, ʦʙʪʷʞʝʥʘ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʘ ʩʧʘʜʢʦʚʽʩʪʴ, ʥʘʜʤʽʨʥʘ ʚʘʛʘ 

ʪʽʣʘ ʪʘ ʦʞʠʨʽʥʥʷ, ʜʠʩʣʽʧʽʜʝʤʽʷ, ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʪʘ ʛʽʧʦʜʠʥʘʤʽʷ. ɼʝʷʢʽ ʟ ʮʠʭ ʬʘʢʪʦʨʽʚ 

ʨʠʟʠʢʫ ʧʽʜʜʘʶʪʴʩʷ ʤʦʜʠʬʽʢʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʩʪʠʣʶ ʪʘ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʘ ʪʘʢʽ, ʷʢ 

ʚʽʢ, ʩʪʘʪʴ ʪʘ ʩʧʘʜʢʦʚʽʩʪʴ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʦʨʠʛʦʚʘʥʽ [29], ʱʦ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʘʨʪʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ʪʘ ʣʽʢʫʚʘʥʥʽ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ. 

ʇʦʢʘʟʥʠʢ ʧʦʰʠʨʝʥʦʩʪʽ ʟʨʦʩʪʘʻ ʟ ʚʽʢʦʤ ʽʟ 13% ʚʠʧʘʜʢʽʚ ʫ ʚʽʮʽ ʚʽʜ 18 ʜʦ 25 ʨʦʢʽʚ 

ʜʦ ʤʘʡʞʝ 70% ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʛʽʧʝʨʪʦʥʽʢʽʚ ʫ ʚʽʮʽ ʚʽʜ 55-64 ʨʦʢʽʚ. ʊʘ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ɸɻ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʚʽʢʦʚʽʡ ʛʨʫʧʠ Ó 60 ʨʦʢʽʚ, ʜʦʩʷʛʘʶʯʠ 60% ʽ ʙʽʣʴʰʝ, ʱʦ 

ʙʝʟʩʫʤʥʽʚʥʦ ʧʽʜʢʨʝʩʣʶʻ ʟʙʽʣʴʰʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ɸɻ ʟʘ ʨʘʭʫʥʦʢ ʩʪʘʨʽʥʥʷ ʥʘʩʝʣʝʥʥʷ 

[22, 30]. ʇʦʨʫʯ ʟ ʮʠʤ ʯʘʩʪʦʪʘ ɸɻ-ʘʩʦʮʽʡʦʚʘʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʪʘʢʠʭ ʷʢ ʤʦʟʢʦʚʠʡ 

ʽʥʩʫʣʴʪ ʪʘ ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʘ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʢʨʘʾʥʘʤʠ 

ɭʚʨʦʩʦʶʟʫ, ʻ ʥʘʡʚʠʱʦʶ ʽ ʧʨʦʜʦʚʞʫʻ ʧʨʦʛʨʝʩʠʚʥʦ ʟʨʦʩʪʘʪʠ [31, 32]. ɿ ʮʴʦʛʦ ʧʨʠʚʦʜʫ 

ɸɻ ʚʠʚʝʜʝʥʘ ʫ ʨʦʟʨʷʜ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʧʨʦʙʣʝʤ ʧʨʘʢʪʠʯʥʦʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, ʘ 

ʧʦʰʫʢ ʪʘ ʚʠʚʯʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʩʧʝʢʪʽʚ ʮʽʻʾ ʥʦʟʦʣʦʛʽʾ ʤʘʻ ʟʥʘʯʥʫ ʧʨʘʢʪʠʯʥʫ 

ʟʥʘʯʠʤʽʩʪʴ ʪʘ ʚʘʞʣʠʚʝ ʤʝʜʠʢʦïʩʦʮʽʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. 

ʆʩʥʦʚʥʠʡ ʥʘʩʣʽʜʦʢ, ʷʢʠʡ ʟʫʤʦʚʣʶʻ ɸɻ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ï ʫʨʘʞʝʥʥʷ 

ʦʨʛʘʥʽʚ-ʤʽʰʝʥʝʡ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰʫ ʫʚʘʛʫ ʟʚʝʨʪʘʶʪʴ ʥʘ ʩʝʙʝ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʩʝʨʮʷ ʪʘ ʩʫʜʠʥ [33]. ʉʘʤʝ ʦʩʪʘʥʥʽ, ʙʽʣʴʰʦʶ ʤʽʨʦʶ, ʥʽʞ ʽʥʰʽ 

ʫʨʘʞʝʥʥʷ, ʦʙʫʤʦʚʣʶʶʪʴ ʧʦʜʘʣʴʰʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ, ʱʦ ʚʢʨʘʡ ʚʘʞʣʠʚʦ, 

ʧʨʦʛʥʦʟ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ. 
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ʈʝʤʦʜʝʣʶʚʘʥʥʷ ʤʽʦʢʘʨʜʘ ï ʪʝʨʤʽʥ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ ʟ 80-ʭ 

ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʪʘ ʙʫʚ ʟʘʧʦʯʘʪʢʦʚʘʥʠʡ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-

ʛʝʦʤʝʪʨʠʯʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʩʝʨʮʷ ʫ ʭʚʦʨʠʭ, ʢʦʪʨʽ ʧʝʨʝʥʝʩʣʠ ʛʦʩʪʨʠʡ ʽʥʬʘʨʢʪ ʤʽʦʢʘʨʜʘ 

(ɻɯʄ) [34, 35, 36]. ɼʝʱʦ ʧʽʟʥʽʰʝ ʪʝʨʤʽʥ ʧʦʯʘʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɸɻ. 

ʂʘʨʜʽʦʨʝʤʦʜʝʣʶʶʯʽ ʧʨʦʮʝʩʠ ʻ ʥʝʚʽʜ'ʻʤʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʠ ɸɻ. ɺ ʦʩʥʦʚʽ 

ʜʘʥʠʭ ʧʨʦʮʝʩʽʚ ʣʝʞʠʪʴ ʩʪʨʫʢʪʫʨʥʘ ʨʝʦʨʛʘʥʽʟʘʮʽʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʪʽʥʢʠ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ (ʃʐ), ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʽʧʝʨʪʨʦʬʽʻʶ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʧʨʦʣʽʬʝʨʘʮʽʻʶ 

ʬʽʙʨʦʙʣʘʩʪʽʚ ʽ ʬʽʙʨʦʟʫ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʘʢʪʠʚʘʮʽʻʶ ʧʨʦʮʝʩʽʚ ʘʧʦʧʪʦʟʫ ʪʘ 

ʥʝʢʨʦʟʫ ʢʣʽʪʠʥ [37, 38, 39], ʪʦʙʪʦ ʧʦʨʫʰʝʥʥʷ ʷʢ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʤʽʦʢʘʨʜʘ, ʪʘʢ ʽ 

ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʛʦ ʤʘʪʨʠʢʩʫ [33, 40]. ɼʦʥʝʜʘʚʥʘ ʚʚʘʞʘʣʠ, ʱʦ ʧʝʨʝʙʫʜʦʚʘ ʩʪʨʫʢʪʫʨʠ 

ʤʽʦʢʘʨʜʘ ʃʐ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʤʘʩʠ (ʄʄʃʐ), ʦʙ'ʻʤʫ ʪʘ 

ʟʤʽʥʠ ʡʦʛʦ ʬʦʨʤʠ ʻ ʘʜʘʧʪʠʚʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʧʽʜʚʠʱʝʥʠʡ ɸʊ ʚ ʫʤʦʚʘʭ ʧʘʪʦʣʦʛʽʾ. 

ʆʜʥʘʢ ʫʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ ʧʽʜʚʠʱʝʥʦʛʦ ɸʊ ʮʽ ʧʨʦʮʝʩʠ ʟ ʘʜʘʧʪʠʚʥʠʭ 

ʥʘʙʫʚʘʶʪʴ ʜʝʟʘʜʘʧʪʠʚʥʦʛʦ ʥʘʧʨʷʤʢʫ [29, 33, 41].  

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʪʝʨʘʪʫʨʥʠʭ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʥʘʛʦʣʦʰʫʻ ʥʘ ʪʦʤʫ, ʱʦ 

ʩʪʨʫʢʪʫʨʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʷ ʩʪʚʦʨʶʻ ʧʣʘʮʜʘʨʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ 

ʜʠʩʬʫʥʢʮʽʾ ʽ ʨʽʟʥʠʭ ʧʦʨʫʰʝʥʴ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʨʦʟʚʠʪʦʢ ʷʢ 

ʰʣʫʥʦʯʢʦʚʠʭ, ʪʘʢ ʽ ʥʘʜʰʣʫʥʦʯʢʦʚʠʭ ʘʨʠʪʤʽʡ). ɼʘʥʽ ʥʘʩʣʽʜʢʠ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʥʘʯʥʦ 

ʫʩʢʣʘʜʥʶʶʪʴ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟ [37, 42, 43, 44]. 

ʆʢʨʽʤ ʩʪʨʫʢʪʫʨʥʦʾ ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʩʝʨʮʷ, ʫʚʘʛʘ ʥʘʫʢʦʚʮʽʚ ʧʨʠʚʝʨʥʫʪʘ ʽ ʜʦ ʟʤʽʥ 

ʩʫʜʠʥ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʢʨʫʧʥʠʭ ʘʨʪʝʨʽʡ, ʪʘʢʠʭ ʷʢ ʩʦʥʥʽ ʘʨʪʝʨʽʾ, ʱʦ ʫʤʦʞʣʠʚʣʶʻ ʾʭʥʶ 

ʜʽʘʛʥʦʩʪʠʢʫ ʚ ʱʦʜʝʥʥʽʡ ʧʨʘʢʪʠʮʽ ʣʽʢʘʨʷ. ʉʘʤʝ ʩʠʩʪʝʤʥʝ ʫʨʘʞʝʥʥʷ ʩʫʜʠʥ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʢʨʦʚʦʦʙʽʛʫ ʚ ʦʨʛʘʥʘʭïʤʽʰʝʥʷʭ ʟ ʧʦʜʘʣʴʰʠʤ ʧʦʨʫʰʝʥʥʷʤ ʾʭ ʬʫʥʢʮʽʡ 

[45, 46, 47]. 

ʂʨʽʤ ʪʦʛʦ, ʩʪʨʫʢʪʫʨʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʫʜʠʥ ʧʨʠ ɸɻ ʘʩʦʮʽʡʦʚʘʥʝ ʟ ʧʨʦʙʣʝʤʦʶ 

ʨʘʥʥʴʦʛʦ ʩʪʘʨʽʥʥʷ ʩʫʜʠʥ (Early Vascular Aging = EVA-ʩʠʥʜʨʦʤ) ï ʢʣʶʯʦʚʠʤ 

ʩʠʥʜʨʦʤʦʤ ʫ ʬʦʨʤʫʚʘʥʥʽ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʭʚʦʨʠʭ ʽʟ ɸɻ 

[48]. ʉʪʘʨʽʥʥʷ ʩʫʜʠʥ ʻ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʢʦʣʠ ʟʤʽʥʠ ʚ ʩʫʜʠʥʘʭ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʽʢʫ ʣʶʜʠʥʠ ʽ ʻ ʽʥʚʦʣʶʮʽʡʥʠʤʠ. ʅʘʪʦʤʽʩʪʴ, ʧʝʨʝʜʯʘʩʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʟʤʽʥ ʚ ʩʫʜʠʥʥʽʡ ʩʪʽʥʮʽ, ʷʢʝ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʤʦʞʣʠʚʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʟʤʽʥʘʤ, 
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ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʴʦʛʦʜʥʽ ʷʢ ʬʝʥʦʤʝʥ ʨʘʥʥʴʦʛʦ ʩʪʘʨʽʥʥʷ ʩʫʜʠʥ. ʊʘʢʠʡ ʬʝʥʦʤʝʥ 

ʜʦʚʝʜʝʥʠʡ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʷʢ ɸɻ, ʪʶʪʶʥʦʧʘʣʽʥʥʷ, 

ʜʠʩʣʽʧʽʜʝʤʽʷ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʛʝʥʝʪʠʯʥʽ ʬʘʢʪʦʨʠ ʪʘ ʽʥʰʽ [48, 49]. ʊʘʢ, ʥʘʷʚʥʽʩʪʴ 

ʜʠʩʣʽʧʽʜʝʤʽʾ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ɸɻ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʽʢʫ ʩʫʜʠʥʠ ʧʨʠʙʣʠʟʥʦ ʥʘ 

6, ʪʶʪʶʥʦʧʘʣʽʥʥʷ ï ʥʘ 2, ʘ ʥʘʷʚʥʽʩʪʴ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ï ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 5 ʨʦʢʽʚ. 

ɿʚʦʨʦʪʥʦʶ ʩʪʦʨʦʥʦʶ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʪʝ, ʱʦ ʚʠʥʠʢʥʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʫʜʠʥ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʪʘ ʫʪʨʠʤʘʥʥʶ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ɸʊ ʪʘ 

ʜʦʩʠʪʴ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ɸɻ ʚ ʨʝʟʠʩʪʝʥʪʥʫ ʬʦʨʤʫ. ɺʠʭʦʜʷʯʠ ʟ 

ʮʴʦʛʦ ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ, ʯʦʤʫ ʫ ʭʚʦʨʠʭ ʟ̔ ɸɻ ʽ ʬʝʥʦʤʝʥʦʤ ʨʘʥʥʴʦʛʦ ʩʪʘʨʽʥʥʷ ʩʫʜʠʥ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ ʟ ʜʦʩʷʛʥʝʥʥʷʤ ʮʽʣʴʦʚʦʛʦ ʨʽʚʥʷ ɸʊ. 

 

1.2 ʇʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʛʘʣʝʢʪʠʥʫï3 ʪʘ ʡʦʛʦ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ 

 

ɻʘʣʝʢʪʠʥï3 ï ʚʽʜʥʦʩʥʦ ʥʦʚʠʡ ʙʽʦʣʦʛʽʯʥʠʡ ʤʘʨʢʝʨ, ʙʽʣʦʢ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ, ʷʢʠʡ 

ʩʧʨʠʷʻ ʘʢʪʠʚʘʮʽ ʾ ʪʘ ʧʨʠʩʢʦʨʝʥʥ ʁ ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʟʫʚʘʥʥʷ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʜʘʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟʫʤʦʚʣʶʶʪʴ ʚʨʘʞʝʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʥʫ ʧʝʨʝʙʫʜʦʚʫ ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ. 

ɻʘʣʝʢʪʠʥ-3 ʥʘʣʝʞʠʪʴ ʜʦ ʩʽʤʝʡʩʪʚʘ ɓ-ʛʘʣʘʢʪʦʟʠʜ ʟʚ'ʷʟʫʶʯʠʭ ʙʽʣʢʽʚïʣʝʢʪʠʥʽʚ, 

ʱʦ ʚʧʝʨʰʝ ʙʫʣʠ ʦʧʠʩʘʥʽ ʪʘ ʚʠʜʽʣʝʥʽ ʚ 1976 ʨʦʮʽ [50, 51]. ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʦ 15 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʘʥʦʛʦ ʩʽʤʝʡʩʪʚʘ (ʽʟʦʬʦʨʤʠ), ʷʢʽ ʟʥʘʭʦʜʷʪʴ ʚ ʦʨʛʘʥʽʟʤʽ ʷʢ 

ʙʝʟʭʨʝʙʝʪʥʠʭ ʪʘʢ ʽ ʩʩʘʚʮʽʚ. ɺ ʣʶʜʩʴʢʦʤʫ ʦʨʛʘʥʽʟʤʽ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 11 ʪʠʧʽʚ ʟ 

ʚʽʜʦʤʠʭ 15. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʛʘʣʝʢʪʠʥʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʨʫʢʪʫʨʠ 

ʩʧʝʮʠʬʽʯʥʦʛʦ ʜʦʤʝʥʫ CRD (carbohydrateïrecognition domain), ʱʦ ʟʜʘʪʝʥ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʚʫʛʣʝʚʦʜʠ. ɺʠʜʽʣʷʶʪʴ (ʨʠʩ.1) [52]: 

1. ʇʨʦʪʦʪʠʧʥʽ ʛʘʣʝʢʪʠʥʠ. ɺʦʥʠ ʤ̔ ʩʷʪʴ ʦʜʠʥ CRD ʪʘ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ 

ʥʝʢʦʚʘʣʝʥʪʥʽ ʛʦʤʦʜʠʤʝʨʠ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴ ʛʘʣʝʢʪʠʥï1, 2, 5, 7, 10-11 ʽ 13-15. 

2. ʊʘʥʜʝʤʥʽ ʧʦʚʪʦʨʠ ʜʚʦʭ CRD, ʷʢʽ ʤʽʞ ʩʦʙʦʶ ʩʭʦʞʽ ʦʜʥʘʢ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʙʫʜʦʚʦʶ ʜʦʤʝʥʫ ʽ ʟʚ'ʷʟʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʽʥʢʝʨʫ. 

ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: ʛʘʣʝʢʪʠʥï4, 6, 8-9 ʪʘ 12 [53, 54]. 
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3. ʍʠʤʝʨʥʠʡ ʪʠʧ, ʧʨʝʜʩʪʘʚʣʷʻ ʻʜʠʥʠʡ ʪʘ ʫʥʽʢʘʣʴʥʠʡ ʧʨʝʜʩʪʘʚʥʠʢ ï 

ʛʘʣʝʢʪʠʥ-3 (ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 32-35 ʢɼʘ). 

ɹʫʜʦʚʘ ʛʘʣʝʢʪʠʥʫ-3 ʦʩʦʙʣʠʚʘ ʪʠʤ, ʱʦ ʤʘʻ ʜʚʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ N- ʪʘ C- 

ʪʝʨʤʽʥʘʣʴʥʽ ʜʦʤʝʥʠ [52, 55]. ɼʦʚʛʠʡ ʪʘ ʛʥʫʯʢʠʡ N-ʢʽʥʮʝʚʠʡ ʜʦʤʝʥ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

100 ï 150 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ, ʘ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʜʝʢʽʣʴʢʘ ʛʦʤʦʣʦʛʽʯʥʠʭ ʧʦʚʪʦʨʽʚ 

(ʧʨʠʙʣʠʟʥʦ ʚʽʜ 7-14) ProïGlyïAlaïTyrïProïGly. ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ N-ʢ̔ ʥʮʝʚʠʡ 

ʜʦʤʝʥ, ʙʽʣʴʰ ʥʽʞ ʥʘ 30% ʤʘʻ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʽʟ ʢʦʣʘʛʝʥʦʤ Ŭ1 (ɯɯ) ʙʠʯʘʯʦʛʦ ʭʨʷʱʘ, 

ʡʦʛʦ ʥʘʟʠʚʘʶʪʴ çʢʦʣʘʛʝʥʦʧʦʜʽʙʥʠʤè [56]. ʏʘʩʪʠʥʘ N-ʢʽʥʮʝʚʦʛʦ ʜʦʤʝʥʫ ʥʽʙʠ 

çʟʰʠʚʘʻʪʴʩʷè ʟ C-ʪʝʨʤʽʥʘʣʴʥʠʤ ʜʦʤʝʥʦʤ (ʙʣʠʟʴʢʦ 135 ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ), 

ʷʢʠʡ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʦʣʦʜʽʻ ʚʣʘʩʪʠʚʽʩʪʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʪʠ ʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʣʝʢʪʠʥʫ. ʆʜʥʘʢ ʚ ʪʘʥʜʝʤʽ, ʮʽ ʜʚʘ ʜʦʤʝʥʠ, ʦʜʥʘʢʦʚʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʘʢʪʠʚʥʽʩʪʴ 

ʛʘʣʝʢʪʠʥʫ-3 [52, 57, 58]. ʊʘʢʦʞ ʚʘʨʪʦ ʩʢʘʟʘʪʠ ʧʨʦ ʪʝ, ʱʦ ʛʘʣʝʢʪʠʥ-3 ʻʜʠʥʠʡ 

ʧʨʝʜʩʪʘʚʥʠʢ ɓ-ʛʘʣʘʢʪʦʟʠʜʽʚ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʜʦ ʧʝʥʪʘʤʝʨʠʟʘʮʽʾ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ, ʪʘʢ ʙʠ ʤʦʚʠʪʠ çʩʢʣʝʶʚʘʪʠè ʜʝʢʽʣʴʢʘ ʢʣʽʪʠʥ [59]. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʙʫʜʦʚʠ ʣʝʢʪʠʥʽʚ [52]. 
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ɽʢʩʧʨʝʩʽʷ ʛʘʣʝʢʪʠʥʫ-3 ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʡʞʝ ʚʩʽʤʘ ʢʣʽʪʠʥʘʤʠ. ʎʝ ʽ ʝʧʽʪʝʣʽʘʣʴʥʽ 

ʢʣʽʪʠʥʠ ʪʦʥʢʦʛʦ ʪʘ ʪʦʚʩʪʦʛʦ ʢʠʰʢʽʚʥʠʢʘ, ʢʣʽʪʠʥʠ ʨʦʛʽʚʢʠ ʽ ʢʦʥ'ʶʥʢʪʠʚʠ, ʢʣʽʪʠʥʠ 

ʥʠʨʦʢ, ʣʝʛʝʥʴ, ʤʦʣʦʯʥʠʭ ʟʘʣʦʟ, ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ ʘ ʪʘʢʦʞ ʢʣʽʪʠʥʘʤʠ, ʷʢʽ 

ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ ï ʥʝʡʪʨʦʬʽʣʠ, ʙʘʟʦʬʽʣʠ, ʤʦʥʦʮʠʪʠ, 

ʤʘʢʨʦʬʘʛʠ, ʢʣʽʪʠʥʠ ʃʘʥʛʝʨʛʘʥʩʘ. ʇʨʦʪʝ, ʦʩʥʦʚʥʠʤʠ "ʜʦʥʦʨʘʤʠ" ʛʘʣʝʢʪʠʥʫ-3 

ʚʠʩʪʫʧʘʶʪʴ ʬʽʙʨʦʙʣʘʩʪʠ ʤʽʦʢʘʨʜʘ ʪʘ ʤʘʢʨʦʬʘʛʠ [60]. 

ʆʩʥʦʚʥʝ ʤʽʩʮʝ ʩʠʥʪʝʟʫ ʛʘʣʝʢʪʠʥʽʚ ï ʮʠʪʦʧʣʘʟʤʘ. ʇʨʦʪʝ ʟ ʣʽʪʝʨʘʪʫʨʠ ʚʽʜʦʤʦ, 

ʱʦ ʩʠʥʪʝʟ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʚ ʷʜʨʽ, ʽ ʚ ʢʣʽʪʠʥʥʽʡ ʤʝʤʙʨʘʥʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʮʝ 

ʩʽʤʝʡʩʪʚʦ ʷʢ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʣʝʢʫʣʠ ʪʘ ʚʢʘʟʫʻ ʥʘ ʨʦʣʴ ʛʘʣʝʢʪʠʥʽʚ ʷʢ 

ʢʣʽʪʠʥʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʪʘ ʟʘ ʫʤʦʚ ʧʘʪʦʣʦʛʽʾ. ɿʘʚʜʷʢʠ ʪʘʢʠʤ 

ʦʩʦʙʣʠʚʦʩʪʷʤ ʣʦʢʘʣʽʟʘʮʽʾ ʚʠʜʽʣʷʶʪʴ ʜʚʽ ʬʫʥʢʮʽʾ ʙʽʣʢʽʚ-ʣʝʢʪʠʥʽʚ: 

1. ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʘ; 

2. ʧʦʟʘʢʣʽʪʠʥʥʘ. 

ʇʦʟʘʢʣʽʪʠʥʥʘ ʬʫʥʢʮʽʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʜʘʪʥʦʩʪʽ ʛʘʣʝʢʪʠʥʽʚ ʚʧʣʠʚʘʪʠ ʥʘ 

ʤʽʛʨʘʮʽʶ, ʘʜʛʝʟʽʶ, ʨʽʩʪ ʪʘ ʛʠʙʝʣʴ ʢʣʽʪʠʥ, ʟʘʚʜʷʢʠ ʟʚ'ʷʟʫʚʘʥʥʶ ʚʫʛʣʝʚʦʜʥʦʛʦ ʜʦʤʝʥʫ ʟ 

ʨʝʮʝʧʪʦʨʘʤʠ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ [61, 62, 63]. ɺʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʘ ʬʫʥʢʮʽʷ ʧʦʣʷʛʘʻ ʫ 

ʚʧʣʠʚʽ ʥʘ ʪʨʘʥʩʢʨʠʧʮʽʶ ʪʘ ʬʘʢʪʦʨ ʩʧʣʘʡʩʠʥʛʫ ʧʨʝ-ʤʈʅʂ [50, 57, 64, 65], ʘ ʪʘʢʦʞ 

ʚʠʩʪʫʧʘʻ ʚ ʨʦʣʽ ʽʥʜʫʢʪʦʨʘ ʘʧʦʧʪʦʟʫ [10, 66]. ɿʛʽʜʥʦ ʟ ʚʠʱʝ ʩʢʘʟʘʥʠʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʛʘʣʝʢʪʠʥ-3 ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʨʦʟʚʠʪʢʫ ʪʘ ʧʝʨʝʙʽʛʫ ʙʘʛʘʪʴʦʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ ʚ ʤʽʥʽʤʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ 

ʛʘʣʝʢʪʠʥ-3 ʟʥʘʭʦʜʷʪʴ ʚ ʣʝʛʝʥʷʭ, ʥʠʨʢʘʭ, ʩʝʨʮʽ, ʧʝʯʽʥʮʽ, ʧʽʜʰʣʫʥʢʦʚʽʡ ʟʘʣʦʟʽ, ʤʘʪʮʽ ʪʘ 

ʷʻʯʥʠʢʘʭ. ʆʜʥʘʢ ʚ ʫʤʦʚʘʭ ʧʘʪʦʣʦʛʽʾ, ʡʦʛʦ ʨʽʚʝʥʴ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ [67, 68]. 

ʇʽʜʚʠʱʝʥʽ ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 ʨʝʻʩʪʨʫʶʪʴ ʧʨʠ ʪʘʢʠʭ ʩʪʘʥʘʭ, ʷʢ ʭʨʦʥʽʯʥʽ 

ʟʘʧʘʣʝʥʥʷ, ʟʣʦʷʢʽʩʥʘ ʪʘ ʜʦʙʨʦʷʢʽʩʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʢʣʽʪʠʥ ʦʨʛʘʥʽʟʤʫ, ʙʽʣʴʰʦʩʪʽ 

ʩʝʨʮʝʚʦïʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʩʘʤʝ: ʽʰʝʤʽʯʥʽʡ ʭʚʦʨʦʙʽ ʩʝʨʮʷ, ɸɻ, ʬʽʙʨʠʣʷʮʽʾ 

ʧʝʨʝʜʩʝʨʜʴ, ʚʘʜʘʭ ʩʝʨʮʷ, ʛʦʩʪʨʽʡ ʪʘ ʭʨʦʥʽʯʥʽʡ ʩʝʨʮʝʚʽʡ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ, 

ʙʨʦʥʭʽʘʣʴʥʽʡ ʘʩʪʤʽ, ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʥʠʨʦʢ ʪʘ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ [69-76]. 

ʊʘʢʦʞ ʚʽʜʦʤʦ ʧʨʦ ʝʢʩʧʨʝʩʽ ʁ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʝʥʜʦʤʝʪʨʽʾ ʚʘʛʽʪʥʠʭ ʤʠʰʝʡ ʥʘ 

ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʚʘʛʽʪʥʠʤʠ ʛʨʠʟʫʥʘʤʠ, ʧʨʠ ʯʦʤʫ ʩʚʦʻʾ 
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ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʘʣʝʢʪʠʥ-3 ʜʦʩʷʛʘʻ ʥʘ 2-4 ʪʘ 6-8 ʜʝʥʴ ʚʘʛʽʪʥʦʩʪʽ. ɿʛʽʜʥʦ ʟ 

ʧʨʦʚʝʜʝʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʧʽʜʚʠʱʝʥʽ ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʽʣʴʢʽʩʪʴ 

ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʝʤʙʨʽʦʥʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʥʘ ʢʦʨʠʩʪʴ ʪʦʛʦ, ʱʦ ʫʯʘʩʪʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ 

ʝʤʙʨʽʦʥʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘʢʦʞ ʜʘʣʝʢʦ ʥʝ ʦʩʪʘʥʥʷ [77]. ʉʘʤʝ ʪʦʤʫ ʜʝʪʘʣʴʥʝ 

ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʤʦʣʝʢʫʣʠ ʻ ʜʦʚʦʣʽ ʮʽʢʘʚʠʤ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʟ ʪʽʻʾ ʪʦʯʢʠ ʟʦʨʫ, 

ʥʘʩʢʽʣʴʢʠ ʙʘʛʘʪʦʛʨʘʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʬʫʥʢʮʽʾ ʮʴʦʛʦ ʧʝʧʪʠʜʫ. 

ʆʩʪʘʥʥʽ ʨʦʢʠ ʦʟʥʘʤʝʥʫʚʘʣʠʩʴ ʧʦʷʚʦʶ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʙʽʪ, ʧʨʠʩʚʷʯʝʥʠʭ 

ʚʠʚʯʝʥʥʶ ʨʦʣʽ ʛʘʣʝʢʪʠʥʫ-3 ʷʢ ʢʣʶʯʦʚʦʛʦ ʨʝʛʫʣʷʪʦʨʫ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʥʘʷʚʥʽʩʪʴ ʪʘ 

ʧʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ, ʬʽʙʨʦʟʫ ʪʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷ [10, 78-81]. 

ʇʽʜʚʠʱʝʥʽ ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 ʨʝʻʩʪʨʫʶʪʴ ʧʨʠ ʨʷʜʽ ʬʽʙʨʦʟʥʠʭ ʩʪʘʥʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʬʽʙʨʦʟ ʥʘ ʬʦʥʽ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ [82, 83] ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʪʝ, ʱʦ 

ʛʘʣʝʢʪʠʥ-3 ʚʧʣʠʚʘʻ ʥʘ ʘʢʪʠʚʘʮʽʶ ʤʽʦʬʽʙʨʦʙʣʘʩʪʽʚ ʟʜʽʡʩʥʶʶʯʠ ʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ 

ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ɓ-ʬʘʢʪʦʨ ʨʦʩʪʫ (TGB-ɓ). 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʽʜʽʦʧʘʪʠʯʥʠʤ ʬʽʙʨʦʟʦʤ ʣʝʛʝʥʴ ʪʘ 

ʽʥʪʝʨʩʪʠʮʽʡʥʦʶ ʧʥʝʚʤʦʥʽʻ ʁʜʦʩʣʽʜʞʫʚʘʣʠ ʚʯʝʥʽ ʟ ʗʧʦʥʽʾ [84]. ɺʠʤʽʨʶʶʯʠ ʨʽʚʝʥʴ 

ʛʘʣʝʢʪʠʥʫ-3 ʫ ʨʽʜʠʥʽ, ʷʢʘ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʨʦʥʭʦïʘʣʴʚʝʦʣʷʨʥʦʛʦ 

ʣʘʚʘʞʫ ʚʠʟʥʘʯʘʣʠ ʝʢʩʧʨʝʩʽʶ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʘʣʴʚʝʦʣʷʨʥʠʭ ʤʘʢʨʦʬʘʛʘʭ, ʷʢʘ ʙʫʣʘ 

ʟʥʘʯʥʦ ʚʠʱʦʶ, ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦ  ʁ ʢʦʥʪʨʦʣʶ ʜʘʥʦʛʦ ʢʦʣʘ ʦʙʩʪʝʞʫʚʘʥʠʭ ʦʩʽʙ. 

ɽʢʩʧʨʝʩʽʷ ʛʘʣʝʢʪʠʥʫ-3 ʙʫʣʘ ʽʥʜʫʢʦʚʘʥʘ ʘʣʴʬʘïʬʘʢʪʦʨʦʤ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ (TNF-

ʘʣʴʬʘ) ʪʘ ʛʘʤʤʘï̔ ʥʪʝʨʬʝʨʦʥʦʤ (ɯʌʅ-ɔ). ɺ ʩʚʦʶ ʯʝʨʛʫ ʛʘʣʝʢʪʠʥ-3 ʩʪʠʤʫʣʶʚʘʚ 

ʘʢʪʠʚʥʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʫ NIH-3T3 ʽ ʟʫʤʦʚʣʶʚʘʚ ʧʨʦʮʝʩʠ ʢʦʣʘʛʝʥʦʫʪʚʦʨʝʥʥʷ in vitro. 

ʆʜʥʘʢ, ʙʘʛʘʪʦ ʫʚʘʛʠ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʠʚʝʨʥʫʪʦ ʩʘʤʝ ʜʦ ʬʽʙʨʦʟʫ ʤʽʦʢʘʨʜʘ. ʎʝ 

ʧʨʦʮʝʩ, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʡ ʤʝʭʘʥʽʟʤ ʟʤʽʥ, ʱʦ ʚʠʥʠʢʘʻ ʥʘ ʬʦʥʽ 

ʭʨʦʥʽʯʥʠʭ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ ʟʘʧʫʩʢʘʶʪʴ ʧʨʦʮʝʩʠ ʩʪʨʫʢʪʫʨʥʦʾ ʧʝʨʝʙʫʜʦʚʠ 

ʤʽʦʢʘʨʜʘ [61, 88-87]. ʋ ʟʜʦʨʦʚʦʤʫ ʦʨʛʘʥʽʟʤʽ ʙʝʟ ʦʟʥʘʢ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʟʘʧʘʣʝʥʥʷ ʤʘʻ 

ʟʘʚʝʨʰʫʚʘʪʠʩʴ ʧʨʦʮʝʩʘʤʠ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥʠ, ʦʜʥʘʢ ʚ ʫʤʦʚʘʭ ʭʚʦʨʦʙ, ʭʨʦʥʽʯʥʝ 

ʟʘʧʘʣʝʥʥʷ ʟʫʤʦʚʣʶʻ ʚʠʥʠʢʥʝʥʥʷ ʬʽʙʨʦʟʥʠʭ ʟʤʽʥ [88]. ʇʨʠ ʮʴʦʤʫ ʧʘʪʦʛʝʥʝʪʠʯʥʽ 

ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʚʠʩʪʫʧʘʶʪʴ ʚ ʨʦʣʽ ʽʥʜʫʢʪʦʨʽʚ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʧʨʦʜʫʢʮʽʶ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ɸɻ, ʥʘ ʩʴʦʛʦʜʥʽ ʜʦ ʢʽʥʮʷ ʥʝ ʟôʷʩʦʚʘʥʽ. 
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ʆʩʥʦʚʥʘ ʙʽʦʣʦʛʽʯʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʛʘʣʝʢʪʠʥʫ-3 ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʘʢʪʠʚʫʚʘʪʠ 

ʬʽʙʨʦʙʣʘʩʪʠ ʽ ʟʘʧʫʩʪʠʪʠ ʤʝʭʘʥʽʟʤʠ ʩʠʥʪʝʟʫ ʢʦʣʘʛʝʥʫ ɯ ʪʘ ɯɯɯ ʪʠʧʫ 

ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʫ. ɺʽʜʦʤʦ ʜʚʘ ʚʘʨʽʘʥʪʠ ʥʘʢʦʧʠʯʝʥʥʷ ʢʦʣʘʛʝʥʫ ʧʨʠ 

ʬʽʙʨʦʟʽ ʤʽʦʢʘʨʜʘ: 

1. ɺʦʛʥʠʱʝʚʠʡ ʬʽʙʨʦʟ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʘʤʽʥʦʶ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, ʷʢʽ 

çʟʘʛʠʥʫʣʠè ʽ ʫʪʚʦʨʝʥʥʷ ʥʘ ʪʦʤʫ ʤʽʩʮʽ ʨʫʙʮʽʚ. ʇʦ-ʽʥʰʦʤʫ ʥʘʟʠʚʘʶʪʴ ʟʘʤʽʩʥʠʡ ʬʽʙʨʦʟ 

ʟ ʧʝʨʝʚʘʛʦʶ ʫʪʚʦʨʝʥʥʷ ʢʦʣʘʛʝʥʫ ɯ ʪʠʧʫ ʥʘʜ ʢʦʣʘʛʝʥʦʤ ɯɯɯ ʪʠʧʫ. 

2. ɼʠʬʫʟʥʠʡ ʬʽʙʨʦʟ ʘʙʦ ʨʝʘʢʪʠʚʥʠʡ ʬʽʙʨʦʟ. ʗʚʣʷʻ ʩʦʙʦʶ ʧʨʦʮʝʩ, ʷʢʠʡ 

ʚʨʘʞʘʻ ʽʥʪʝʨʩʪʠʮʽʡ ʪʘ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʠʡ ʤʘʪʨʠʢʩ ʽ ʥʝʩʫʪʪʻʚʦ ʯʠʥʠʪʴ ʚʧʣʠʚ ʥʘ ʩʘʤʽ 

ʢʘʨʜʽʦʤʽʦʮʠʪʠ. ʇʨʠ ʜʠʬʫʟʥʦʤʫ ʬʽʙʨʦʟʽ ʧʝʨʝʚʘʞʘʶʪʴ ʧʨʦʮʝʩʠ ʫʪʚʦʨʝʥʥʷ ʢʦʣʘʛʝʥʫ 

ɯɯɯ ʪʠʧʫ ʥʘʜ ʢʦʣʘʛʝʥʦʤ ɯ ʪʠʧʫ [89, 90]. 

ɼʘʥʽ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʟʤʽʥʠ ʤʽʦʢʘʨʜʘ ʩʪʚʦʨʶʶʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ 

ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ʇʝʨʝʜʫʤʦʚʦʶ ʪʘʢʠʭ ʟʤʽʥ ʻ ʧʦʛʽʨʰʝʥʥʷ ʝʣʘʩʪʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʦʢʘʨʜʘ ʟ ʨʦʟʚʠʪʢʦʤ ʜʽʘʩʪʦʣʽʯʥʦʾ ʜʠʩʬʫʥʢʮʽʾ [91, 92], ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ 

ï ʧʦʨʫʰʝʥʥʷ ʩʢʦʨʦʪʣʠʚʦʾ ʬʫʥʢʮʽʾ ʤʽʦʢʘʨʜʘ ʪʘ ʨʦʟʚʠʪʦʢ ʩʠʩʪʦʣʽʯʥʦʾ ʜʠʩʬʫʥʢʮʽʾ [93], 

ʟʣʦʷʢʽʩʥʠʭ ʘʨʠʪʤʽʡ ʩʝʨʮʷ [61, 94] ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʪʦʢʫ [95]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʩʪʘʥʦʚʣʝʥʘ ʧʨʦʛʥʦʩʪʠʯʥʘ ʨʦʣʴ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʭʚʦʨʠʭ ʽʟ ʛʦʩʪʨʦʶ 

ʪʘ ʭʨʦʥʽʯʥʦʶ ʩʝʨʮʝʚʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʪʘ ʚʧʣʠʚ ʯʠʥʥʠʢʘ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ, 

ʯʘʩʪʦʪʫ ʛʦʩʧʽʪʘʣʽʟʘʮʽʡ ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʢʘʨʜʽʘʣʴʥʠʭ ʧʦʜʽʡ [87, 88, 96-

98]. 

ʈʝʟʫʣʴʪʘʪʠ ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ PROTECT ʩʚʽʜʯʘʪʴ, ʱʦ ʧʽʜʚʠʱʝʥʽ ʨʽʚʥʽ 

ʛʘʣʝʢʪʠʥʫ-3 ʻ ʧʨʝʜʠʢʪʦʨʦʤ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʧʨʦʛʥʦʟʫ ʫ ʭʚʦʨʠʭ ʽʟ ʭʨʦʥʽʯʥʦʶ 

ʩʝʨʮʝʚʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ. ʆʢʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʥʠʢʠ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʧʨʦʛʥʦʩʪʠʯʥʘ 

ʮʽʥʥʽʩʪʴ ʛʘʣʝʢʪʠʥʫ-3 ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʷ ʧʦʢʘʟʥʠʢʘ 

ʫʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ [5]. ʋ ʨʘʤʢʘʭ ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ Shweta Motiwala  

at al. ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʭʨʦʥʽʯʥʦʶ ʩʝʨʮʝʚʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʽ ʨʽʚʥʝʤ 

ʛʘʣʝʢʪʠʥʫ-3 > 20 ʥʛ/ʤʣ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʽʚʥʝʤ < 20 ʥʛ/ʤʣ ʫʧʨʦʜʦʚʞ 3-ʭ ʤʽʩʷʮʽʚ 

ʚʽʜʟʥʘʯʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʨʽʟʥʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʧʦʜʽʡ ʽ ʥʝʟʘʧʣʘʥʦʚʘʥʠʭ 

ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʟ ʧʨʠʚʦʜʫ ʛʦʩʪʨʦʾ ʜʝʢʦʤʧʝʥʩʘʮʽʾ ʤʘʡʞʝ ʥʘ 50%. ɸ ʪʘʢʦʞ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʝ ʣʠʰʝ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʘ ʽ ʡʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚ ʜʠʥʘʤʽʮʽ 
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ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʧʦʜʽʡ ʽ 

ʥʝʟʘʧʣʘʥʦʚʘʥʠʭ ʛʦʩʧʽʪʘʣʽʟʘʮʽʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ CORONA (Controlled Rosuvastatin Multinational Trial 

in Heart Failure) ʧʝʨʝʢʦʥʫʶʪʴ ʚ ʪʦʤʫ, ʱʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 (< 19 ʥʛ/ʤʣ) 

ʧʝʚʥʠʤ ʯʠʥʦʤ ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʫʚʘʩʪʘʪʠʥʫ ʽ ʤʦʞʝ ʚʚʘʞʘʪʠʩʴ 

ʤʘʨʢʝʨʦʤ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʘʪʠʥʦʪʝʨʘʧʽʾ ʚ ʭʚʦʨʠʭ ʽʟ ʩʝʨʮʝʚʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ 

[99]. 

ʋ ʢʨʫʧʥʠʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʪʘʢʠʭ ʷʢ COACH ʪʘ HFïACTION, ʷʢʽ ʙʫʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʝʨʝʩʥʽ 2009 ʨʦʮʽ ʥʘ ʟʙʦʨʘʭ ɸʤʝʨʠʢʘʥʩʴʢʦʾ ʩʧʽʣʢʠ ʟ ʩʝʨʮʝʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʡʰʣʦʩʷ ʧʨʦ ʪʝ, ʱʦ ʦʜʥʘʢʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ ʙʽʦʤʘʨʢʝʨʽʚ, ʘ ʩʘʤʝ 

ʧʦʧʝʨʝʜʥʠʢʘ ʤʦʟʢʦʚʦʛʦ ʥʘʪʨʽʡʫʨʝʪʠʯʥʦʛʦ ʧʝʧʪʠʜʫ (ʄʅʋʇ) NT-proBNP ʪʘ 

ʛʘʣʝʢʪʠʥʫ-3 ʜʦʟʚʦʣʠʪʴ ʢʨʘʱʝ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʧʝʨʝʙʽʛ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʥʽʞ 

ʣʠʰʝ ʦʜʠʥʠʯʥʝ ʩʢʨʠʥʽʥʛʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ NT-proBNP [100, 101]. ɸ ʟʙʽʣʴʰʝʥʥʷ 

ʛʘʣʝʢʪʠʥʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʽʩʥʦ ʢʦʨʝʣʶʻ ʽʟ ʚʠʱʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʢʣʘʩʦʤ, ʟʛʽʜʥʦ ʟ 

ʅʴ-ʁʁʦʨʢʩʴʢʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻ  ʁ (NYHA), ʨʽʚʥʝʤ ʩʠʩʪʦʣʽʯʥʦʛʦ ɸʊ ʪʘ ʚʧʣʠʚʘʻ ʥʘ 

ʨʽʚʝʥʴ ʢʨʝʘʪʠʥʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʫʨʝʮʴʢʠʭ ʢʦʣʝʛ ʩʪʦʩʫʚʘʣʦʩʴ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʛʘʣʝʢʪʠʥʫ-3 ʥʘ ʤʦʜʝʣʽ ʭʚʦʨʠʭ ʽʟ ʧʝʨʚʠʥʥʦʶ ɸɻ. ʋ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʢʣʶʯʝʥʦ 112 

ʦʩʽʙ, ʩʝʨʝʜ ʷʢʠʭ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ 3 ʛʨʫʧʠ. ɺ ʧʝʨʰʫ ʛʨʫʧʫ ʫʚʽʡʰʣʦ 37 ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʝʩʩʝʥʮʽʘʣʴʥʦʶ ɸɻ ʽ ʥʘʷʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʛʽʧʝʨʪʨʦʬʽʾ ʃʐ ʟʘ ʜʘʥʠʤʠ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʾ. 

ʋ ʜʨʫʛʫ ʛʨʫʧʫ  38 ʧʘʮʽʻʥʪʽʚ ʟ ɸɻ ʙʝʟ ʦʟʥʘʢ ʛʽʧʝʨʪʨʦʬʽʾ ʃʐ ʽ ʚ ʪʨʝʪʶ ï 38 ʧʨʘʢʪʠʯʥʦ 

ʟʜʦʨʦʚʠʭ ʦʩʽʙ. ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʣʘʟʤʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʛʘʣʝʢʪʠʥʫ-3 ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤʠ ʚ ʛʨʫʧʘʭ, ʜʝ ʙʫʣʘ ɸɻ ʟ/ʙʝʟ ʛʽʧʝʨʪʨʦʬʽʾ ʃʐ 

ʧʦʨʽʚʥʷʥʥʦ ʟ ʛʨʫʧʦʶ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ. ʅʘʪʦʤʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʛʘʣʝʢʪʠʥʫ-3 ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʩʘʤʝ ʚ ʧʘʮʽʻʥʪʽʚ ʟ̔ ɸɻ ʽ ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʛʽʧʝʨʪʨʦʬʽʻʶ 

ʃʐ [102]. ʊʘʢʦʞ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʫ ʜʚʦʭ ʛʨʫʧʘʭ, ʜʝ ʚ ʘʥʘʤʥʝʟʽ ʙʫʣʘ ɸɻ, 

ʨʝʻʩʪʨʫʚʘʣʠ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʟ ʨʽʚʥʷʤʠ ʉɸʊ ʪʘ ɼɸʊ, 

ʟʙʽʣʴʰʝʥʥʷʤ ʪʦʚʱʠʥʠ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ, ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʣʽʚʦʛʦ 

ʰʣʫʥʦʯʢʘ ʪʘ ʽʥʜʝʢʩʦʤ ʤʘʩʠ ʤʽʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. ɼʦʩʣʽʜʥʠʢʠ ʧʨʠʡʰʣʠ ʜʦ 
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ʚʠʩʥʦʚʢʫ, ʱʦ ʛʘʣʝʢʪʠʥ-3 ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʚ ʷʢʦʩʪʽ ʨʘʥʥʴʦʛʦ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ 

ʙʽʦʤʘʨʢʝʨʫ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʷ ʫ ʭʚʦʨʠʭ ʟ ɸɻ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʽʣʶʩʪʨʫʶʪʴ ʨʦʣʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʷʢʦʩʪʽ 

ʤʝʜʽʘʪʦʨʘ ʘʣʴʜʦʩʪʝʨʦʥï̔ ʥʜʫʢʦʚʘʥʦʛʦ ʚʘʩʢʫʣʷʨʥʦʛʦ ʬʽʙʨʦʟʫ ʪʘ ʡʦʛʦ ʚʧʣʠʚ ʥʘ 

ʩʝʨʮʝʚʦïʩʫʜʠʥʥʫ ʜʠʩʬʫʥʢʮʽʶ [13]. ɺʩʪʘʥʦʚʣʝʥʦ ʜʦʟʦʟʘʣʝʞʥʝ ʥʘʨʦʩʪʘʥʥʷ ʝʢʩʧʨʝʩʽʾ 

ʛʘʣʝʢʪʠʥʫ-3 ʚ ʢʫʣʴʪʫʨʽ ʛʣʘʜʢʦʤ'ʷʟʦʚʠʭ ʢʣʽʪʠʥ ʩʫʜʠʥ ʱʫʨʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʚʝʜʝʥʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ. ɹʽʣʴʰʝ ʪʦʛʦ, ʚʠʷʚʣʝʥʠʡ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʘʦʨʪʘʣʴʥʦʛʦ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʢʦʣʘʛʝʥʫ ɯ ʪʠʧʫ ʫ ʜʠʢʠʭ ʤʠʰʝʡ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʚʝʜʝʥʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʤʠʰʝʡ ʟ ʽʥʘʢʪʠʚʦʚʘʥʠʤ ʛʝʥʦʤ ʛʘʣʝʢʪʠʥʫ-3 ʧʦʜʽʙʥʽ ʟʤʽʥʠ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ [13, 103]. 

Martinez-Martinez E, Calvier L ʘt al. ʟʜʽʡʩʥʶʚʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪ ʥʘ ʤʦʜʝʣʽ 

ʜʦʨʦʩʣʠʭ ʛʽʧʝʨʪʝʥʟʠʚʥʠʭ ʱʫʨʽʚ ʽʟ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʤ ʛʽʧʝʨʘʣʴʜʦʩʪʝʨʦʥʽʟʤʦʤ. 

ɻʽʧʝʨʪʝʥʟʠʚʥʽ ʱʫʨʠ, ʫʧʨʦʜʦʚʞ 3-ʭ ʪʠʞʥʽʚ, ʦʪʨʠʤʫʚʘʣʠ ʘʣʴʜʦʩʪʝʨʦʥ ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ 

ʤʦʜʠʬʽʢʫʶʯʠʤ ʮʠʪʨʫʩïʧʝʢʪʠʥʦʤ (ʽʥʛʽʙʽʪʦʨʦʤ ʛʘʣʝʢʪʠʥʫ-3). ʋ ʛʨʠʟʫʥʽʚ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʠ ʘʣʴʜʦʩʪʝʨʦʥ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʛʽʧʝʨʪʨʦʬʽʶ ʤʽʦʢʘʨʜʘ ʪʘ ʜʠʩʬʫʥʢʮʽʶ ʥʠʨʦʢ. 

ʇʨʦʪʝ ʟʘ ʨʘʭʫʥʦʢ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʽʥʛʽʙʽʪʦʨʘ ʛʘʣʝʢʪʠʥʫ-3 ʮʽ ʧʨʦʮʝʩʠ 

ʙʫʣʠ ʧʨʠʟʫʧʠʥʝʥʽ. ʅʘʪʦʤʽʩʪʴ ʫ ʥʦʨʤʦʪʝʥʟʠʚʥʠʭ ʤʠʰʝʡ, ʘʣʴʜʦʩʪʝʨʦʥ ʥʝ ʟʤʽʥʶʚʘʚ 

ʨʽʚʝʥʴ ɸʊ, ʦʜʥʘʢ ʟʙʽʣʴʰʫʚʘʚ ʩʝʨʮʝʚʫ ʽ ʥʠʨʢʦʚʫ ʛʘʣʝʢʪʠʥ-3 ʝʢʩʧʨʝʩʽʶ, ʬʽʙʨʦʟ ʽ 

ʨʝʥʘʣʴʥʫ ʝʧʽʪʝʣʽʘʣʴʥʦ-ʤʝʟʝʥʭʽʤʘʣʴʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʘʣʝʢʪʠʥʫ-3 ʫ 

ʤʠʰʝʡ-ʥʦʢʘʫʪʽʚ ʙʫʣʘ ʨʝʟʠʩʪʝʥʪʥʦ  ʁ ʜʦ ʝʬʝʢʪʽʚ ʘʣʴʜʦʩʪʝʨʦʥʫ [6]. ʅʘ ʤʦʜʝʣʽ 

ʬʽʙʨʦʙʣʘʩʪʽʚ ʣʶʜʠʥʠ, ʝʢʩʧʨʝʩʽʷ ʛʘʣʝʢʪʠʥʫ-3 ʦʧʦʩʝʨʝʜʢʦʚʫʻʪʴʩʷ ʯʝʨʝʟ 

ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʥʽ ʨʝʮʝʧʪʦʨʠ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʯʝʨʝʟ ʱʦ, ʛʽʧʦʪʝʪʠʯʥʦ, ʛʘʣʝʢʪʠʥ-3 

ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʤʘʨʢʝʨʦʤ, ʷʢʠʡ ʧʦʚ'ʷʟʫʻ ʧʨʦʮʝʩʠ ʟʘʧʘʣʝʥʥʷ ʪʘ ʬʽʙʨʦʟʫ ʫ ʚʠʧʘʜʢʘʭ 

ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ ʘʣʴʜʦʩʪʝʨʦʥʫ ʥʘ ʬʦʥʽ ɸɻ. 

ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʊʘʡʚʘʥʩʴʢʠʭ ʚʯʝʥʠʭ, ʷʢʽ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʩʝʢʨʝʮʽʶ ʛʘʣʝʢʪʠʥʫ-3, ʩʧʨʠʯʠʥʝʥʫ ʘʣʴʜʦʩʪʝʨʦʥʦʤ ʚ ʤʦʜʝʣʷʭ in vivo ʪʘ 

in vitro, ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʽ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʤʽʦʢʘʨʜʘ, ʘ ʪʘʢʦʞ ʧʣʘʟʤʦʚʠʤ 

ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 [104]. Yen-Hung Lin ʪʘ ʩʧʽʚ. ʚʠʷʚʠʣʠ, ʱʦ ʘʣʴʜʦʩʪʝʨʦʥ ʽʥʜʫʢʫʚʘʚ 

ʩʝʢʨʝʮʽʶ ʛʘʣʝʢʪʠʥʫ-3 ʯʝʨʝʟ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʥʽ ʨʝʮʝʧʪʦʨʠ ʧʦ PI3K/Aktï
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ʩʠʛʥʘʣʴʥʦʤʫ ʰʣʷʭʫ. ʂʨʽʤ ʪʦʛʦ, ʮʷ ʽʥʜʫʢʮʽʷ ʧʦʩʠʣʶʚʘʣʘ ʝʢʩʧʨʝʩʽʶ ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʬʽʙʨʦʟʫ ʩʘʤʠʤʠ ʬʽʙʨʦʙʣʘʩʪʘʤʠ, ʘ ʨʽʚʥʽ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʛʘʣʝʢʪʠʥʫ-3 ʯʝʨʝʟ 

ʚʚʝʜʝʥʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ ʤʠʰʝʡ ʥʘ 7-ʡ ʪʘ 14-ʡ ʜʝʥʴ ʙʫʣʠ ʟʥʘʯʥʦ ʚʠʱʽ. 

ʇʨʦʜʦʚʞʫʶʯʠ ʩʚʦʻ ʢʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ in vivo, ʜʦʩʣʽʜʥʠʢʠ ʚʠʚʯʘʣʠ ʭʘʨʘʢʪʝʨ 

ʟʚ'ʷʟʢʫ ʤʽʞ ʘʣʴʜʦʩʪʝʨʦʥʦʤ ʪʘ ʛʘʣʝʢʪʠʥʦʤ-3 ʫ ʜʚʦʭ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ. ʉʪʦʩʫʚʘʣʦʩʴ ʮʝ 

ʪʠʭ, ʱʦ ʤʘʣʠ ʚ ʘʥʘʤʥʝʟʽ ʘʣʴʜʦʩʪʝʨʦʥïʧʨʦʜʫʢʫʶʯʫ ʘʜʝʥʦʤʫ ʥʘʜʥʠʨʥʠʢʽʚ (ʛʨʫʧʘ 1) ʪʘ 

ʝʩʝʥʮʽʘʣʴʥʫ ʛʽʧʝʨʪʝʥʟʽʶ (ʛʨʫʧʘ 2). ʇʘʮʽʻʥʪʠ ʽʟ ʧʝʨʰʦʾ ʛʨʫʧʠ ʤʘʣʠ ʟʥʘʯʥʦ ʚʠʱʠʡ 

ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʽʞ ʧʘʮʽʻʥʪʠ ʽʟ ʜʨʫʛʦʾ. ʇʘʮʽʻʥʪʘʤ ʽʟ ʘʜʝʥʦʤʦʶ ʯʝʨʝʟ 

ʨʽʢ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʦʧʝʨʘʮʽʷ ʟ ʧʨʠʚʦʜʫ ʚʠʜʘʣʝʥʥʷ ʥʘʜʥʠʨʥʠʢʘ (ʘʜʨʝʥʘʣʝʢʪʦʤʽʷ). 

ɸʚʪʦʨʠ ʚʽʜʤʽʯʘʶʪʴ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʧʣʘʟʤʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʘʣʴʜʦʩʪʝʨʦʥ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʚ ʷʢʦʩʪʽ ʽʥʜʫʢʪʦʨʘ ʩʝʢʨʝʮʽʾ 

ʛʘʣʝʢʪʠʥʫ-3. 

ʈʦʩʽʡʩʴʢʠʡ ʚʯʝʥʠʡ ɯ.ɯ. ɯʦʥʽʥ ʚʠʚʯʘʚ ʧʣʘʟʤʦʚʽ ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 ʪʘ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʬʽʙʨʠʣʷʮʽʻʶ ʧʝʨʝʜʩʝʨʜʴ ʪʘ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ [105]. ɺ ʦʩʥʦʚʥʽʡ 

ʛʨʫʧʽ ʦʙʩʪʝʞʫʚʘʥʠʭ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ, ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʙʫʚ 

ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʠʤ ʪʘ ʟʘʣʝʞʘʚ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ. 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʯʝʥʠʡ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʘʣʝʢʪʠʥʫ-3 

ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʦʶ ʫ ʦʩʽʙ ʽʟ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ, ʱʦ ʫʩʢʣʘʜʥʠʚʩʷ 

ʘʨʠʪʤʽʻʶ, ʥʽʞ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʪʘ ʦʩʽʙ ʙʝʟ ʘʨʠʪʤʽʾ. ɸʚʪʦʨ ʜʦʚʽʚ, ʱʦ ʚʠʱʽ 

ʧʣʘʟʤʦʚʽ ʨʽʚʥʽ ʷʢ ʛʘʣʝʢʪʠʥʫ-3 ʪʘʢ ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʩʧʨʠʷʣʠ ʙʽʣʴʰʽʡ ʡʤʦʚʽʨʥʦʩʪʽ 

ʚʠʥʠʢʥʝʥʥʷ ʪʘʢʦʛʦ ʧʦʨʫʰʝʥʥʷ ʨʠʪʤʫ ʷʢ ʬʽʙʨʠʣʷʮʽʷ ʧʝʨʝʜʩʝʨʜʴ ʫ ʭʚʦʨʠʭ ʽʟ 

ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ ʟʘ ʨʘʭʫʥʦʢ, ʥʘʩʘʤʧʝʨʝʜ, ʦʙ'ʻʤʽʚ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ. ʋ ʩʚʦʶ 

ʯʝʨʛʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʧʝʨʩʠʩʪʫʶʯʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʶ ʬʽʙʨʠʣʷʮʽʻʶ 

ʧʝʨʝʜʩʝʨʜʴ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʽ ʨʽʚʥʽ ʷʢ ʘʣʴʜʦʩʪʝʨʦʥʫ (242,5 ʧʨʦʪʠ 

166,3 ʧʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ, p=0,001), ʪʘʢ ʽ ʛʘʣʝʢʪʠʥʫ-3 (1,02 ʧʨʦʪʠ 0,54 ʥʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ, 

ʨ=0,03). 

ʆʢʨʽʤ ʪʦʛʦ, ʚ ʣʽʪʝʨʘʪʫʨʽ ʻ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ ʧʣʘʟʤʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʘʣʝʢʪʠʥʫ-3 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʠʭ ʧʦʜʽʡ [106]. ʊʘʢʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʟʥʘʭʦʜʠʤʦ ʫ ʨʦʙʦʪʽ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ. ɺ.ʆ. ʈʫʞʘʥʩʴʢʘ ʪʘ ʩʧʽʚʘʚʪ. ʫ ʩʚʦʻʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʦʮʽʥʶʚʘʣʠ ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʯʦʣʦʚʽʢʽʚ 40-60 ʨʦʢʽʚ, ʱʦ 



39 

 

   

3
9

 

ʧʨʦʞʠʚʘʣʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ 

ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʘʩʦʮʽʚʁʘʣʠ ʟ ʥʘʷʚʥʽʩʪ ʁ ɸɻ ʽ ʛʽʧʝʨʪʨʦʬʽʻʶ ʤʽʦʢʘʨʜʘ ʃʐ, 

ʥʘʷʚʥʽʩʪʶ ʘʣʝʣʷ ʉ ʛʝʥʘ ɸʊ1R, ʘ ʪʘʢʦʞ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʦʞʠʨʽʥʥʷ (ɯʄʊ ʙʫʚ Ó 30 ʢʛ/ʤ2
) 

[107]. 

ʇʽʜ ʯʘʩ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʢʦʛʦʨʪʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ PREVEND (The Prevention of 

REnal and Vascular ENd-stage Disease) ʫ ʅʽʜʝʨʣʘʥʜʘʭ ʪʨʠʚʘʣʽʩʪʶ ʙʽʣʴʰʝ 10-ʪʠ ʨʦʢʽʚ 

ʟʘ ʫʯʘʩʪʶ ʙʽʣʴʰʝ 8,5 ʪʠʩ. ʣʶʜʝʡ (ʩʝʨʝʜʥʽʡ ʚʽʢ 49Ñ12 ʣʝʪ; 49% ʞʽʥʦʯʘ ʩʪʘʪʴ) 

ʧʨʦʚʦʜʠʣʠ ʩʝʨʽʡʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʧʣʘʟʤʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʘʣʝʢʪʠʥʫ-3 ʩʝʨʝʜ ʦʩʽʙ 

ʥʝʢʘʚʢʘʟʴʢʦʾ ʧʦʧʫʣʷʮʽʾ ʽʟ ʩʝʨʮʝʚʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʦʮʽʥʢʘ 

ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʝʨʮʝʚʦï

ʩʫʜʠʥʥʠʭ ʧʦʜʽʡ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʪʽʩʥʦ ʢʦʨʝʣʶʚʘʚ ʽʟ 

ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ: ʧʽʜʚʠʱʝʥʠʤ ɸʊ, ʜʠʩʣʽʧʽʜʝʤʽʻʶ, ʨʽʚʥʝʤ 

ʭʦʣʝʩʪʝʨʠʥʫ, ʜʽʘʙʝʪʦʤ, ʪʶʪʶʥʦʧʘʣʽʥʥʷʤ, ʚʝʣʠʯʠʥʦʶ ɯʄʊ ʽ ʚʽʢʦʤ. ʇʦʩʪʫʧʦʚʝ 

ʟʨʦʩʪʘʥʥʷ ʧʣʘʟʤʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʘʣʝʢʪʠʥʫ-3 ʥʘ 1,5 ʥʛ/ʤʣ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʦʩʽʙ 

ʞʽʥʦʯʦʾ ʩʪʘʪʽ ʫ ʚʽʮʽ ʚʽʜ 35-70 ʨʦʢʽʚ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʯʦʣʦʚʽʢʘʤʠ [8, 96, 108]. 

ʆʪʞʝ, ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʽʥʽʮʽʶʶʪʴ ʽ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʟʫʚʘʥʥʷ/ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʤʽʦʢʘʨʜʘ ʽ ʩʫʜʠʥ ʻ ʜʦʚʦʣʽ 

ʘʢʪʫʘʣʴʥʠʤ ʽ ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʠʤ. ɿ ʮʽʻʾ ʧʦʟʠʮʽʾ ʚʠʚʯʝʥʥʷ ʥʦʚʠʭ ʙʽʦʤʘʨʢʝʨʽʚ, ʪʘʢʠʭ 

ʷʢ ʛʘʣʝʢʪʠʥ-3  ̒ ʚʝʣʴʤʠ ʧʝʨʩʧʝʢʪʠʚʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ɸɻ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʽ ʚʠʭʽʜ ʥʘ ʥʦʚʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʤʽʰʝʥʽ 

ï ʟ ʽʥʰʦʾ. 

 

1.3 ʇʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʘʣʴʜʦʩʪʝʨʦʥʫ ʪʘ ʡʦʛʦ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ 

ʩʪʨʫʢʪʫʨʥʦʛʦïʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ 

 

ʂʣʶʯʦʚʠʤʠ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʫ ʨʦʟʚʠʪʢʫ ʙʽʣʴʰʦʩʪʽ ʩʝʨʮʝʚʦï

ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʻ ʛʽʧʝʨʘʢʪʠʚʘʮʽʷ ʜʚʦʭ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ: 

ʩʠʤʧʘʪʦïʘʜʨʝʥʘʣʦʚʦʾ (ʉɸʉ), ʷʢʘ ʧʨʦʷʚʣʷʻ ʩʚʦʾ ʝʬʝʢʪʠ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʩʠʥʪʝʟʫ ʢʘʪʝʭʦʣʘʤʽʥʽʚ (ʘʜʨʝʥʘʣʽʥʫ ʪʘ ʥʦʨʘʜʨʝʥʘʣʽʥʫ) ʪʘ ʨʝʥʽʥïʘʥʛʽʦʪʝʥʟʠʥ-

ʘʣʴʜʦʩʪʝʨʦʥʦʚʦʾ (ʈɸɸʉ), ʷʢʘ ʧʨʦʜʫʢʫʻ ʧʦʪʫʞʥʽ ʚʘʟʦʧʨʝʩʦʨʥʽ ʯʠʥʥʠʢʠ (ʘʥʛʽʦʪʝʥʟʠʥ 
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ɯɯ ʪʘ ʘʣʴʜʦʩʪʝʨʦʥ) ʽ ʧʨʠʛʥʽʯʫʻ ʝʬʝʢʪʠ ʚʘʟʦʜʠʣʷʪʘʪʦʨʽʚ (ʦʢʩʠʜ ʘʟʦʪʫ ʪʘ ʙʨʘʜʠʢʽʥʽʥʫ). 

ʈʘʟʦʤ ʽʟ ʉɸʉ ʪʘ ʈɸɸʉ ʚʘʞʣʠʚʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʛʝʥʝʪʠʯʥʽʡ ʩʭʠʣʴʥʦʩʪʽ, ʷʢʘ ʥʘ 30-40% 

ʟʫʤʦʚʣʶʻ ʚʠʥʠʢʥʝʥʥʷ ɸɻ ʪʘ ʥʘ 50% ï ʜʦʜʘʪʢʦʚʽ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ [106]. 

ʈʦʣʴ ʈɸɸʉ ʚ ʦʨʛʘʥʽʟʤʽ ʜʦʚʦʣʽ ʚʠʟʥʘʯʘʣʴʥʘ. ʊʨʠʚʘʣʘ ʛʽʧʝʨʘʢʪʠʚʘʮʽʷ ʈɸɸʉ 

ʩʧʨʠʷʻ ʚʠʥʠʢʥʝʥʥʶ ʪʘ ʚʧʣʠʚʘʻ ʥʘ ʢʣʽʥʽʯʥʠʡ ʧʝʨʝʙʽʛ ʘʪʝʨʦʩʢʣʝʨʦʟʫ, ɯʍʉ, ɸɻ ʪʘ 

ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɺʩʽ ʚʠʱʝʚʢʘʟʘʥʽ ʧʨʦʮʝʩʠ ʈɸɸʉ ʦʧʦʩʝʨʝʜʢʦʚʫʻ ʷʢ ʥʘ 

ʢʣʽʪʠʥʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʪʢʘʥʠʥʥʦʤʫ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ [109-113]. 

ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʈɸɸʉ: ʨʝʥʽʥ, ʘʥʛʽʦʪʝʥʟʠʥ ɯ, ʷʢʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʛʽʦʪʝʥʟʠʥʧʝʨʝʪʚʦʨʶʶʯʦʛʦ ʬʝʨʤʝʥʪʫ (ɸʇʌ) ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʘʥʛʽʦʪʝʥʟʠʥ ɯɯ. 

ʆʩʪʘʥʥʽʡ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʪʠʤʫʣʶʻ ʚʠʜʽʣʝʥʥʷ ʢʦʨʦʶ ʥʘʜʥʠʨʥʠʢʽʚ ʛʦʨʤʦʥʫ 

ʘʣʴʜʦʩʪʝʨʦʥʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʝʨʤʝʥʪʫ ʘʣʴʜʦʩʪʝʨʦʥʩʠʥʪʝʪʘʟʠ (CYP11B2) [114]. 

ɼʦʩʪʘʪʥʴʦ ʪʨʠʚʘʣʠʡ ʯʘʩ ʦʩʥʦʚʥʠʡ ʚʢʣʘʜ ʫ ʧʘʪʦʛʝʥʝʟʽ ʧʽʜʚʠʱʝʥʦʛʦ ɸʊ 

ʧʨʠʧʠʩʫʚʘʣʠ ʘʥʛʽʦʪʝʥʟʠʥʫ ɯɯ [115]. ʅʘʪʦʤʽʩʪʴ ʥʘ ʩʴʦʛʦʜʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʜʚʽʡʥʘ 

ʙʣʦʢʘʜʘ ʧʨʝʧʘʨʘʪʘʤʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʚʧʣʠʚ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʈɸɸʉ  ʽʥʛʽʙʽʪʦʨʠ ɸʇʌ 

(ʽɸʇʌ) ʪʘ ʙʣʦʢʘʪʦʨʠ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʘʥʛʽʦʪʝʥʟʠʥʫ ɯɯ (ɹʈɸ) ʥʝ ʟʘʚʞʜʠ ʜʘʻ ʧʦʟʠʪʠʚʥʽ ʪʘ 

ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʽ ʽʥʰʽ ʧʘʪʦʛʝʥʝʪʠʯʥʽ 

ʣʘʥʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʧʽʜʚʠʱʝʥʥʷ ɸʊ. ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʩʪʦʩʫʻʪʴʩʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ, ʷʢʠʡ ʫ ʙʽʣʴʰʽʡ ʤʽʨʽ ʘʢʪʠʚʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʘʥʛʽʦʪʝʥʟʠʥʫ ɯɯ [14]. 

ɸʣʴʜʦʩʪʝʨʦʥ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʴ ʚʠʱʝ, ʤʘʻ ʛʦʨʤʦʥʘʣʴʥʝ ʧʦʭʦʜʞʝʥʥʷ ʽ ʻ 

ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʦʤ. ʁʦʤʫ ʥʘʣʝʞʠʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʘʥʥʽ ʚʦʜʥʦï

ʩʦʣʴʦʚʦʛʦ ʦʙʤʽʥʫ, ʟʘʪʨʠʤʮʽ ʥʘʪʨʽʶ ʪʘ ʚʦʜʠ ʽ ʝʢʩʢʨʝʮʽʾ ʢʘʣʽʶ. ɸ ʮʝ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʡʦʤʫ ɸʊ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʦʙ'ʻʤʫ ʮʠʨʢʫʣʶʶʯʦʾ ʢʨʦʚʽ [116, 117]. ʅʘ 

ʟʙʽʣʴʰʝʥʥʷ ʩʝʢʨʝʮʽʾ ʘʣʴʜʦʩʪʝʨʦʥʫ ʢʦʨʦʶ ʥʘʜʥʠʨʥʠʢʽʚ ʚʧʣʠʚʘʶʪʴ: 

1. ʊʨʠʚʘʣʘ ʘʢʪʠʚʘʮʽʷ ʈɸʉʉ. 

2. ʇʽʜʚʠʱʝʥʠʡ ʩʠʥʪʝʟ ʘʥʛʽʦʪʝʥʟʠʥʫ ɯɯ. ʎʝʡ ʝʬʝʢʪ ʩʧʨʠʷʻ ʚʠʥʠʢʥʝʥʥʶ ʪʘʢ 

ʟʚʘʥʦʛʦ ʟʘʤʢʥʝʥʦʛʦ çʧʦʨʦʯʥʦʛʦè ʢʦʣʘ. ɿʙʽʣʴʰʝʥʥʷ ʘʥʛʽʦʪʝʥʟʠʥʫ ɯɯ ʧʽʜʚʠʱʫʻ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʘʣʴʜʦʩʪʝʨʦʥʫ ʯʝʨʝʟ ʚʧʣʠʚ ʥʘ ʝʢʩʢʨʝʮʽʶ ʤʈʅʂ ɸʇʌ [118], ʱʦ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʟʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʝ ʫʪʚʦʨʝʥʥʷ ʘʥʛʽʦʪʝʥʟʠʥʫ ɯɯ [119, 120] ʽ ʪʘʢ ʧʦ ʟʘʤʢʥʝʥʦʤʫ 

ʢʦʣʫ. 
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3. ʇʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʢʘʣʽʶ ʥʘ 0,1 ʤʤʦʣʴ/ʣ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʧʣʘʟʤʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʣʴʜʦʩʪʝʨʦʥʫ ʥʘ 35% [121]. 

4. ɿʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʫ (ɸʂʊɻ). 

5. ʇʦʨʫʰʝʥʥʷ ʜʝʛʨʘʜʘʮʽʾ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʝʯʽʥʢʦʶ [120, 122, 123]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʤʦʞʝ ʩʧʨʠʷʪʠ ʚʠʥʠʢʥʝʥʥʶ ʝʥʜʦʪʝʣʽʘʣʴʥʦ ʾʜʠʩʬʫʥʢʮʽ,ʾ ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʽ ʟʥʠʞʝʥʥ ʁ

ʝʣʘʩʪʠʯʥʦʩʪʽ ʩʫʜʠʥ, ʧʦʩʠʣʝʥʥʶ ʘʛʨʝʛʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ, ʛʽʧʝʨʣʽʧʽʜʝʤʽ,ʾ ʧʦʩʣʘʙʣʝʥʥʶ 

ʯʫʪʣʠʚʦʩʪ̔ ʙʘʨʦʨʝʮʝʧʪʦʨʽʚ, ʧʦʩʠʣʝʥʥʶ ʫʪʚʦʨʝʥʥʷ ʢʦʣʘʛʝʥʫ ʚ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ, 

ʟʫʤʦʚʣʝʥʥʶ ʛʽʧʝʨʪʨʦʬʽ ʾ ʽ ʜʽʘʩʪʦʣʽʯʥʦ ʾ ʜʠʩʬʫʥʢʮʽʾ ʤʽʦʢʘʨʜʘ, ʟʥʠʞʝʥʥʶ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ, ʘʢʪʠʚʘʮʽ ʾ ʬʘʢʪʦʨʫ ʨʦʩʪʫ ʧʫʭʣʠʥ-ɓ1, ʧʦʨʫʰʝʥʥʶ 

ʪʦʣʝʨʘʥʪʥʦʩʪ̔ ʜʦ ʛʣʶʢʦʟʠ, ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ [14, 124-128]. ɺʩʽ ʮʽ ʟʤʽʥʠ, 

ʙʝʟʧʝʨʝʯʥʦ, ʩʧʨʠʷʶʪʴ ʧʨʦʛʨʝʩʫʚʘʥʥʶ ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʭ ʽ ʥʠʨʢʦʚʠʭ ʧʦʨʫʰʝʥʴ, ʘ 

ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʶʪʴ ʨʠʟʠʢ ʨʽʟʥʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʂʨʽʤ ʪʦʛʦ, 

ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʽ ʬʘʢʪ ʥʘʷʚʥʦʩʪʽ ʧʨʷʤʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʽ 

ʨʠʟʠʢʦʤ ʚʠʥʠʢʥʝʥʥʷ ɸɻ ʪʘ ʨʦʟʚʠʪʢʦʤ ʾʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ [126, 129]. 

ʗʜʝʨʥʽ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʥʽ ʨʝʮʝʧʪʦʨʠ, ʯʝʨʝʟ ʷʢʽ ʘʣʴʜʦʩʪʝʨʦʥ ʟʜʽʡʩʥʶʻ ʩʚʽʡ 

ʚʧʣʠʚ [130, 131] ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʥʠʨʢʦʚʦʛʦ ʝʧʽʪʝʣʽʶ, ʪʦʚʩʪʦʛʦ 

ʢʠʰʢʽʚʥʠʢʘ, ʧʨʷʤʦʾ ʢʠʰʢʠ, ʩʣʠʥʥʠʭ ʪʘ ʧʦʪʦʚʠʭ ʟʘʣʦʟ [132]. ʎʽ ʝʬʝʢʪʠ ʦʪʨʠʤʘʣʠ 

ʥʘʟʚʫ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʦʩʢʽʣʴʢʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʯʝʨʝʟ ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ. ʆʢʨʽʤ 

ʢʣʘʩʠʯʥʠʭ (ʝʧʽʪʝʣʽʘʣʴʥʠʭ) ʝʬʝʢʪʽʚ, ʘʣʴʜʦʩʪʝʨʦʥ ʤʘʻ ʥʝʝʧʽʪʝʣʽʘʣʴʥʽ (ʥʝʷʜʝʨʥʽ, 

ʥʝʢʣʘʩʠʯʥʽ), ʷʢʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʥʽ ʨʝʮʝʧʪʦʨʠ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ, 

ʬʽʙʨʦʙʣʘʩʪʽʚ, ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʛʣʘʜʢʦʤ'ʷʟʦʚʠʭ ʢʣʽʪʠʥ ʩʫʜʠʥ ʽ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʣʝʛʝʥʴ, 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ [116, 133-137]. ʊʨʦʧʥʽʩʪʴ ʢʣʽʪʠʥ ʪʘ ʪʢʘʥʠʥ 

ʦʨʛʘʥʽʟʤʫ ʜʦ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʷʢ ʝʧʽʪʝʣʽʘʣʴʥʠʭ, ʪʘʢ ʽ 

ʥʝʝʧʽʪʝʣʽʘʣʴʥʠʭ, ʧʦʚôʷʟʘʥʘ ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʩʘʤʝ ʮʠʭ ʢʣʽʪʠʥ ʪʘ ʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ 

ʽʦʥʠ Na
+
. 

ʂʨʽʤ ʪʦʛʦ, ʥʠʟʢʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʘ ʨʦʣʴ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʟʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʷ ʽ ʩʫʜʠʥ [6, 138-140]. 
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ʇʨʠ ʽʥʬʫʟʽʾ ʩʦʣʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ ʧʽʜʜʦʩʣʽʜʥʠʭ ʱʫʨʽʚ ʽʟ ɻʍ, ʚʠʷʚʣʷʣʠ ʬʽʙʨʦʟ 

ʤʽʦʢʘʨʜʘ [141] ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʩʧʦʩʪʝʨʝʞʝʥʥʽ. ʉʫʜʠʥʥʝ ʟʘʧʘʣʝʥʥʷ, ʷʢʝ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʴ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʤʦʥʦʮʠʪʽʚ/ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʚʦʛʥʠʱʝʚʠʭ ʽʰʝʤʽʯʥʦ-ʥʝʢʨʦʟʥʠʭ ʟʤʽʥ ʻ ʧʫʩʢʦʚʠʤ ʯʠʥʥʠʢʦʤ ʪʘ ʧʝʨʝʜʫʤʦʚʦʶ 

ʚʠʥʠʢʥʝʥʥʷ ʘʣʴʜʦʩʪʝʨʦʥï̔ʥʜʫʢʫʶʯʦʛʦ ʬʽʙʨʦʟʫ ʤʽʦʢʘʨʜʘ ʚ ʛʨʠʟʫʥʽʚ. ʑʫʨʠ, ʷʢʽ 

ʧʨʦʪʷʛʦʤ 4 ʪʠʞʥʽʚ ʦʪʨʠʤʫʚʘʣʠ ʚʠʩʦʢʦʩʦʣʴʦʚʫ ʜʽʻʪʫ ʪʘ ʘʣʴʜʦʩʪʝʨʦʥ ʤʘʣʠ ʚʘʞʢʫ ɸɻ ʽ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʉɸʊ. ʆʩʣʘʙʣʶʚʘʚ ʮʽ ʝʬʝʢʪʠ ï ʘʥʪʘʛʦʥʽʩʪ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʜʾʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ. ɸʚʪʦʨʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʧʨʦʪʠʜʽʷʪʠ ʮʠʤ ʟʤʽʥʘʤ ʤʦʞʥʘ ʙʫʣʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʜʽʡ: ʧʨʦʚʝʜʝʥʥʷʤ ʦʧʝʨʘʮʽʾ ʟ ʤʝʪʦʶ ʚʠʜʘʣʝʥʥʷ ʥʘʜʥʠʨʥʠʢʽʚ ʘʙʦ 

ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʙʣʦʢʫʶʪʴ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʥʽ ʨʝʮʝʧʪʦʨʠ ï 

ʝʧʣʝʨʝʥʦʥʫ [6, 142]. 

ɺ ʜʝʯʦʤʫ ʩʭʦʞʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʥʘʫʢʦʚʮʷʤʠ ʽʟ ɹʦʩʪʦʥʘ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ 

ʧʨʦʚʦʜʠʣʠ ʧʦʨʽʚʥʷʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦʩʦʣʴʦʚʦʾ ʜʽʻʪʠ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ K
+
-ʚʤʽʩʥʠʭ ʜʦʙʘʚʦʢ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʘʛʦʥʽʩʪʘ 

ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʜʾʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ï ʝʧʣʝʨʝʥʦʥʘ ʪʘ ʚʞʠʚʘʥʥʷ ʥʠʟʴʢʦʩʦʣʴʦʚʦʾ ʜʽʻʪʠ ʫ 

ʩʘʤʮʽʚ ʱʫʨʽʚ Wistar. ʋ ʨʝʟʫʣʴʪʘʪʽ ʣʽʢʫʚʘʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʤ ʽʥʛʽʙʽʪʦʨʦʤ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ï ʝʧʣʝʨʝʥʦʥʦʤ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʥʠʟʴʢʦʩʦʣʴʦʚʦʾ ʜʽʻʪʠ, ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʘʣʴʜʦʩʪʝʨʦʥï

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʦʛʦ ʬʽʙʨʦʟʫ [143]. 

ʅʘʫʢʦʚʮʽ ʟ ʫʥʽʚʝʨʩʠʪʝʪʫ ɯʥʜʽʘʥʠ (ʉʐɸ) ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʧʽʜʚʠʱʝʥʦʾ 

ʝʢʩʧʨʝʩʽʾ ʛʝʥʘ ʬʝʨʤʝʥʪʫ ʘʣʴʜʦʩʪʝʨʦʥïʩʠʥʪʘʟʠ (CYP11B2). ɼʣʷ ʮʴʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʙʫʣʠ ʩʪʚʦʨʝʥʥʽ ʪʨʘʥʩʛʝʥʥʽ ʤʠʰʽ, ʷʢʽ ʚʦʣʦʜʽʣʠ ʛʝʥʦʤ CYP11B2. 

ʊʝʨʤʽʥʦʤ ʚʽʜ 1 ʜʦ 3 ʤʽʩʷʮʽʚ ʪʨʘʥʩʛʝʥʥʽ ʪʘ ʤʠʰʽ ʜʠʢʦʛʦ ʪʠʧʫ ʦʪʨʠʤʫʚʘʣʠ 

ʚʠʩʦʢʦʩʦʣʴʦʚʫ (4% NaCl) ʪʘ ʜʽʻʪʫ ʽʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʩʦʣʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʻ, 

ʱʦ ʥʘʜʣʠʰʢʦʚʘ ʝʢʩʧʨʝʩʽʷ ʛʝʥʫ CYP11B2 ʫ ʤʠʰʝʡ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʙʽʣʴʰʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʪʨʘʥʩʛʝʥʥʠʭ ʤʠʰʝʡ, ʘ ʧʨʠ ʚʚʝʜʝʥʥʽ 4% NaCl 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ɸʊ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʠʟʫʥʘʤʠ ʜʠʢʦʛʦ ʪʠʧʫ 

(ʩʠʩʪʦʣʽʯʥʠʡ ɸʊ: 137Ñ12,6 ʤʤ ʨʪ. ʩʪ. ʧʨʦʪʠ 101Ñ9,1 ʤʤ ʨʪ. ʩʪ; ʜʽʘʩʪʦʣʽʯʥʠʡ 

ɸʊ: 113Ñ19,5 ʤʤ ʨʪ. ʩʪ. ʧʨʦʪʠ 80Ñ8,3 ʤʤ ʨʪ. ʩʪ., ʨ<0,001). ʃʽʢʫʚʘʥʥʷ ʪʘʢʠʭ ʤʠʰʝʡ 

ʬʘʜʨʘʟʦʣʦʤ, ʷʢʠʡ ʻ ʽʥʛʽʙʽʪʦʨʦʤ CYP11B2 ʟʥʠʞʫʚʘʚ ɸʊ [114, 144]. 
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ʇʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ ʜʝʤʦʥʩʪʨʫʻ ʚʧʣʠʚ ʘʣʴʜʦʩʪʝʨʦʥʫ ʥʘ ʨʦʟʚʠʪʦʢ ʛʽʧʝʨʪʨʦʬʽʾ 

ʃʐ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ɸɻ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʢʨʦʚʽ ʢʦʨʝʣʶʻ ʽʟ 

ɯʄʄʃʐ [145]. 

ɻʽʧʝʨʪʝʥʟʠʚʥʠʡ ʝʬʝʢʪ (çʢʣʘʩʠʯʥʠʡ ʝʬʝʢʪè) ï ʻʜʠʥʠʡ ʪʘ ʜʦʩʪʘʪʥʴʦ ʟʨʦʟʫʤʽʣʠʡ 

ʥʘ ʩʴʦʛʦʜʥʽ ʝʬʝʢʪ ʜʽʾ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʛʽʧʝʨʪʨʦʬʽʾ ʃʐ. 

ɺʥʘʩʣʽʜʦʢ ʛʽʧʝʨʧʨʦʜʫʢʮʽʾ ʘʣʴʜʦʩʪʝʨʦʥʫ ʢʦʨʦʶ ʥʘʜʥʠʨʥʠʢʽʚ, ʚʠʥʠʢʘʻ ʟʘʪʨʠʤʢʘ ʽʦʥʽʚ 

Na
+ 
ʽ ʟʙʽʣʴʰʝʥʥʷ ʦʙ'ʻʤʫ ʮʠʨʢʫʣʶʶʯʦʾ ʢʨʦʚʽ, ʷʢʝ ʽ ʯʠʥʠʪʴ ʜʽʶ ʥʘ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʫ 

ʩʠʩʪʝʤʫ ʫ ʚʠʛʣʷʜʽ ʧʽʜʡʦʤʫ ɸʊ, ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʃʐ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʤʘʩʠ [146]. 

ɺʯʝʥʽ ʜʽʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʟʤʽʥʘʤ 

ʩʝʨʮʷ, ʪʦʙʪʦ ʯʠʤ ʙʽʣʴʰʠʡ ʨʽʚʝʥʴ ʛʦʨʤʦʥʫ ʚ ʢʨʦʚʽ, ʪʠʤ ʙʽʣʴʰ ʚʘʞʯʦʶ ʻ ʛʽʧʝʨʪʨʦʬʽʷ 

ʃʐ [109]. 

ʆʜʥʘʢ, ʧʦʧʨʠ ʩʚʽʡ çʢʣʘʩʠʯʥʠʡè ʛʽʧʝʨʪʝʥʟʠʚʥʠʡ ʝʬʝʢʪ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʫ ʦʙʩʪʝʞʫʚʘʥʠʭ ʦʩʽʙ ʽʟ ʧʦʤʽʨʥʦʶ ʪʘ ʤôʷʢʦʶ ɸɻ ʘʣʴʜʦʩʪʝʨʦʥ 

ʧʨʠʟʚʦʜʠʚ ʜʦ ʨʦʟʚʠʪʢʫ ʛʽʧʝʨʪʨʦʬʽʾ ʃʐ ʽ ʡʦʛʦ ʨʽʚʝʥʴ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʠʡ ʫ ʮʠʭ 

ʧʘʮʽʻʥʪʽʚ, ʥʽʞ ʫ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʛʽʧʝʨʪʨʦʬʽʾ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʮʠʬʨ ɸʊ [147, 148]. ʊʘʢʠʡ 

ʝʬʝʢʪ ʘʣʴʜʦʩʪʝʨʦʥʫ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʜʽʾ ʽʟ ʨʝʮʝʧʪʦʨʘʤʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʘ ʙʘʨʦʨʝʬʣʝʢʪʦʨʥʫ ʯʫʪʣʠʚʽʩʪʴ. ɻʦʨʤʦʥ ʟʤʝʥʰʫʻ ʾʭʥʶ ʯʫʪʣʠʚʽʩʪʴ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ 

ʧʝʨʝʧʘʜʘʤʠ ɸʊ ʪʘ, ʪʘʢʠʤ ʯʠʥʦʤ, ʧʦʩʠʣʶʻ ʘʢʪʠʚʥʽʩʪʴ ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ 

ʽ ʜʦʪʠʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʛʽʧʝʨʪʨʦʬʽʾ ʃʐ [146, 149]. ʊʘʢʠʡ ʞ ʝʬʝʢʪ 

ʟʙʽʣʴʰʝʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʣʴʜʦʩʪʝʨʦʥʫ ʟʜʘʪʥʠʡ ʽʥʜʫʢʫʚʘʪʠ ʧʨʦʮʝʩʠ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʫʜʠʥ [150]. 

ʅʝ ʤʦʞʣʠʚʦ ʥʝ ʚʽʜʤʽʪʠʪʠ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ 

ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ, ʷʢʘ ʻ ʢʽʥʮʝʚʦʶ ʪʦʯʢʦʶ ʙʫʜʴ-ʷʢʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʨʮʷ. 

ɺʝʣʠʢʝ ʧʦʜʚʽʡʥʝ ʢʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ RALES (Randomized Aldactone 

Evaluation Study) ʚʢʣʶʯʘʣʦ 1663 ʧʘʮʽʻʥʪʠ ʽʟ ʦʟʥʘʢʘʤʠ ʚʘʞʢʦʾ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

(NYHA ʢʣʘʩ III  ʘʙʦ IV) ʪʘ ʬʨʘʢʮʽʻʶ ʚʠʢʠʜʫ ʃʐ (ʌɺ ʃʐ) Ò 35 %. ɹʘʟʠʩʥʝ ʣʽʢʫʚʘʥʥʷ 

ʚʢʣʶʯʘʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽɸʇʌ, ʧʝʪʣʴʦʚʽ ʜʽʫʨʝʪʠʢʠ ʪʘ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ 

ʦʙʩʪʝʞʫʚʘʥʠʭ ï ʜʽʛʦʢʩʠʥ. ʄʝʪʦʜʦʤ ʩʣʽʧʦʛʦ ʚʽʜʙʦʨʫ ʯʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ (n=822) 

ʦʪʨʠʤʫʚʘʣʘ ʩʧʽʨʦʥʦʣʘʢʪʦʥ ʫ ʜʦʟʽ 25 ʤʛ/ʜʦʙʫ, ʨʝʰʪʘ (n=841) ʦʪʨʠʤʫʚʘʣʠ ʧʣʘʮʝʙʦ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʙʣʦʢʘʜʘ ʄʂʈ ʩʧʨʠʷʻ 
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ʟʥʠʞʝʥʥʶ ʚʠʧʘʜʢʽʚ ʩʤʝʨʪʥʦʩʪʽ ʥʘ 30% (ʚʽʜʥʦʩʥʠʡ ʨʠʟʠʢ ʩʤʝʨʪʽ: 0,70; ʽʥʪʝʨʚʘʣ 95%, 

0,60ï0,82; ʨ<0,001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʛʨʫʧʦʶ, ʷʢʘ ʦʪʨʠʤʫʚʘʣʘ ʧʣʘʮʝʙʦ. ɿʥʠʞʝʥʥʷ 

ʚʠʧʘʜʢʽʚ ʩʤʝʨʪʥʦʩʪʽ ʫ ʛʨʫʧʽ ʩʧʽʨʦʥʦʣʘʢʪʦʥʫ ʙʫʣʦ ʦʙʫʤʦʚʣʝʥʦ ʙʽʣʴʰ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ 

ʡʤʦʚʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʨʘʧʪʦʚʦʾ ʩʝʨʮʝʚʦʾ ʩʤʝʨʪʽ ʚʽʜ ʧʨʦʛʨʝʩʫʶʯʦʾ ʩʝʨʮʝʚʦʾ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ [151]. 

ʋ ʽʥʰʦʤʫ ʚʝʣʠʢʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ EPHESUS (Eplerenone Postacute myocardial 

infarction Heart failure Efficacy and Survival Study) ʚʠʟʥʘʯʘʣʠ ʚʧʣʠʚ ʘʥʪʘʛʦʥʽʩʪʘ ʄʂʈ 

ʥʘ ʚʠʞʠʚʘʥʥʷ ʪʘ ʯʘʩʪʦʪʫ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʩʝʨʝʜ ʦʩʽʙ ʽʟ ʟʘʩʪʽʡʥʦʶ ʩʝʨʮʝʚʦʶ 

ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʧʽʩʣʷ ʧʝʨʝʥʝʩʝʥʦʛʦ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ (ɯʄ) ʪʘ ʌɺ Ò 40%. ɹʘʟʦʚʝ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʝ ʣʽʢʫʚʘʥʥʷ ʚʢʣʶʯʘʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʣʦʢʘʢʪʦʨʽʚ ɸʇʌ ʘʙʦ ɹʈɸ ɯɯ 

(ʙʣʠʟʴʢʦ 90% ʚʠʧʘʜʢʽʚ) ʪʘ ɹɸɹ (ʫ 85% ʚʠʧʘʜʢʽʚ ʦʙʩʪʝʞʫʚʘʥʠʭ). ɼʦ ʧʦʧʝʨʝʜʥʴʦʾ 

ʢʦʤʙʽʥʘʮʽʾ ʜʦʜʘʚʘʣʠ ʘʥʪʘʛʦʥʽʩʪʘ ʄʂʈ, ʷʢʠʤ ʙʫʚ ʦʙʨʘʥʠʡ ʝʧʣʝʨʝʥʦʥ ʫ 3-14 ʜʥʽ ʧʽʩʣʷ 

ɯʄ. ʇʦʨʽʚʥʶʶʯʠ ʽʟ ʩʧʽʨʦʥʦʣʘʢʪʦʥʦʤ, ʝʧʣʝʨʝʥʦʥ ʚʦʣʦʜʽʻ ʙʽʣʴʰʦʶ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʜʦ 

ʄʂʈ ʪʘ ʤʘʻ ʤʝʥʰʝ ʧʦʙʽʯʥʠʭ ʜʽʡ ʫ ʚʠʛʣʷʜʽ ʛʽʥʝʥʢʦʤʘʩʪʽʾ ʚ ʦʩʽʙ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ. 

ɼʦʩʣʽʜʥʠʢʠ ʨʘʥʜʦʤʽʟʫʚʘʣʠ ʧʦʥʘʜ 6,5 ʪʠʩ. ʦʩʽʙ. ɽʬʝʢʪ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʝʧʣʝʨʝʥʦʥʫ 

ʥʘʩʪʘʚ ʚʞʝ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʧʦʢʘʟʥʠʢ ʩʤʝʨʪʥʦʩʪʽ ʟʤʝʥʰʠʚʩʷ ʥʘ 

15% ʟ ʧʦʜʘʣʴʰʠʤ ʟʥʠʞʝʥʥʷ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʪʘ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʛʨʫʧʦʶ ʧʣʘʮʝʙʦ [152]. 

ʗʢ ʙʘʯʠʤʦ ʟ ʧʦʧʝʨʝʜʥʽʭ ʧʨʦʚʝʜʝʥʠʭ ʤʘʩʰʪʘʙʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʦ ʥʠʭ ʪʘʢʦʞ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ EMPHASIS-HF, ʚʧʣʠʚ ʥʘ ʘʣʴʜʦʩʪʝʨʦʥ ʟʘ ʨʘʭʫʥʦʢ ʙʣʦʢʘʜʠ ʡʦʛʦ ʄʂʈ 

,̒ ʪʘʢ ʙʠ ʤʦʚʠʪʠ, ʢʘʨʜʽʦʙʝʨʽʛʘʶʯʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʘ ʩʚʽʪʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʍʉʅ 

ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʘʛʦʥʽʩʪʽʚ ʄʂʈ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʍʉʅ ɯɯïIV 

ʢʣʘʩʽʚ, ʟʛʽʜʥʦ ʟ ʅʴïʁʁʦʨʢʩʴʢʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʽ ʟʥʠʞʝʥʦʶ ʌɺ ʃʐ ʯʝʨʝʟ ʪʝ, ʱʦ 

ʣʠʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʣʦʢʘʪʦʨʽʚ ʈɸɸʉ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʴ ʚʠʱʝ, ʥʝ ʜʘʻ ʦʯʽʢʫʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ [153]. ɯʟ ʦʛʣʷʜʫ ʥʘ ʮʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʧʦʜʘʣʴʰʝ ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʥʽ çʪʝʨʘʧʝʚʪʠʯʥʦʾ ʤʽʰʝʥʽè, ʥʘ ʷʢʫ ʜʦʮʽʣʴʥʦ ʚʧʣʠʚʘʪʠ ʟ ʤʝʪʦʶ 

ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʠ ʢʘʨʜʽʦʨʝʤʦʜʝʣʶʚʘʥʥʷ. 

ɯʟ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝ ʩʢʘʟʘʥʝ, ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʨʦ ʜʚʘ 

ʥʝʡʨʦʛʦʨʤʦʥʠ, ʪʘʢʠʭ ʷʢ ʛʘʣʝʢʪʠʥ-3 ʪʘ ʘʣʴʜʦʩʪʝʨʦʥ, ʩʧʦʥʫʢʘʻ ʥʘʩ ʜʦ ʧʨʦʜʦʚʞʝʥʥʷ 

ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʩʪʦʩʫʚʘʪʠʤʫʪʴʩʷ 
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ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ɻʍ ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʧʣʠʚʫ 

ʮʠʭ ʛʦʨʤʦʥʽʚ ʥʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ ʩʠʩʪʝʤʫ. ʅʘ ʩʴʦʛʦʜʥʽ ʜʦʚʦʣʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ 

ʨʦʟʨʦʙʢʘ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʧʦʢʨʘʱʫʚʘʪʠʤʫʪʴ ʨʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʭʚʦʨʠʭ ʽʟ 

ɸɻ, ʘ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʦʩʥʦʚ, ʥʘ ʷʢʽ ʤʦʞʣʠʚʦ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠ 

ʚʧʣʠʚ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ, ʜʦʚʦʣʽ ʘʢʪʫʘʣʴʥʦ ʥʝ ʣʠʰʝ ʟ ʘʢʘʜʝʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʘʣʝ ʽ ʟ 

ʥʘʫʢʦʚʦʾ. 
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ʈʆɿɼɯʃ 2 

ʂʃɯʅɯʏʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʆɹʉʊɽɾɽʅʀʍ ʍɺʆʈʀʍ, ʄɽʊʆɼʀ 

ɼʆʉʃɯɼɾɽʅʅʗ ɯ ʉʊɸʊʀʉʊʀʏʅʆɻʆ ɸʅɸʃɯɿʋ 

 

2.1 ʂʣʽʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʪʝʞʝʥʠʭ ʭʚʦʨʠʭ 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ 160 ʭʚʦʨʠʭ ʟ 

ɻʍ ɯɯ ʩʪʘʜʽʾ ʚʽʢʦʤ ʚʽʜ 19 ʜʦ 60 ʨʦʢʽʚ (ʫ ʩʝʨʝʜʥʴʦʤʫ 44,5Ñ0,9, ʤʝʜʽʘʥʘ ï 46 ʽ 

ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ï 37 ʽ 55). ʂʨʽʤ ʪʦʛʦ, ʦʙʩʪʝʞʝʥʦ 27 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ 

ʦʩ̔ʙ ʚʽʢʦʤ ʚʽʜ 19 ʜʦ 56 ʨʦʢʽʚ (ʫ ʩʝʨʝʜʥʴʦʤʫ 42,2Ñ1,6, ʤʝʜʽʘʥʘ ï 44 ʽ ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ 

ʨʦʟʤʘʭ ï 35 ʽ 52), ʷʢʽ ʩʢʣʘʣʠ ʛʨʫʧʫ ʢʦʥʪʨʦʣʶ. ʉʪʘʪʠʩʪʠʯʥʦ ʥʝ ʚʠʟʥʘʯʝʥʦ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚ ʨʽʟʥʠʮʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʦʩʥʦʚʥʽʡ ʽ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʘʭ ʭʚʦʨʠʭ 

(t=1,25; p=0,11). 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟʘ ʧʨʦʪʦʢʦʣʦʤ ʦʜʥʦʤʦʤʝʥʪʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʙʘʟʽ ʂʅʇ çʍʤʝʣʴʥʠʮʴʢʠʡ ʦʙʣʘʩʥʠʡ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʠʡ ʮʝʥʪʨè 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠè ʚ ʧʝʨʽʦʜ ʟ ʩʽʯʥʷ 2016 ʧʦ ʢʚʽʪʝʥʴ 2017 ʨʦʢʫ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ɻʝʣʴʩʽʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ ʧʨʠʡʥʷʪʦʾ ɻʝʥʝʨʘʣʴʥʦʶ ʘʩʘʤʙʣʝʻʶ 

ɺʩʝʩʚʽʪʥʴʦʾ ʤʝʜʠʯʥʦʾ ʘʩʦʮʽʘʮʽʾ, ʂʦʥʚʝʥʮʽʾ ʈʘʜʠ ɭʚʨʦʧʠ ʧʨʦ ʧʨʘʚʘ ʣʶʜʠʥʠ ʪʘ 

ʙʽʦʤʝʜʠʮʠʥʫ (1977 ʨ.), ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ɺʆʆɿ, ʄʽʞʥʘʨʦʜʥʦʾ ʨʘʜʠ 

ʤʝʜʠʯʥʠʭ ʥʘʫʢʦʚʠʭ ʪʦʚʘʨʠʩʪʚ, ʄʽʞʥʘʨʦʜʥʦʤʫ ʢʦʜʝʢʩʫ ʤʝʜʠʯʥʦʾ ʝʪʠʢʠ (1983 ʨ.), 

ʂʦʥʚʝʥʮʽʾ ʈʘʜʠ ɭʚʨʦʧʠ ʧʨʦ ʦʭʦʨʦʥʫ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʽʣʷʭ ʚʽʜ 18.03.1986., ɼʠʨʝʢʪʠʚʠ ɭɽʉ ˉ609 ʚʽʜ 

24.11.1986 ʨ. ʽ ʅʘʢʘʟʫ ʄʆɿ ʋʢʨʘʾʥʠ ˉ281 ʚʽʜ 01.11.2000 ʨ. ʇʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʭʚʘʣʝʥʠʡ ʢʦʤʽʩʽʻʶ ʟ ʙʽʦʤʝʜʠʯʥʦʾ ʝʪʠʢʠ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄ. ɯ. ʇʠʨʦʛʦʚʘ. ʋʩʽ ʭʚʦʨʽ ʧʽʜʧʠʩʘʣʠ ʽʥʬʦʨʤʦʚʘʥʫ ʟʛʦʜʫ ʥʘ ʫʯʘʩʪʴ 

ʫ ʜʦʩʣʽʜʞʝʥʥʽ. 

ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ ʭʚʦʨʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʷ: 

1) ʚʝʨʠʬʽʢʦʚʘʥʘ ɻʍ ɯɯ ʩʪʘʜʽʾ (1-3 ʩʪʫʧʝʥʽʚ) ʟʛʽʜʥʦ ʅʘʢʘʟʫ ʄʆɿ ʋʢʨʘʾʥʠ ˉ384 

ʚʽʜ 24.05.2012 ʨʦʢʫ ʪʘ ʢʣʽʥʽʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ɸɻ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ 

ʛʽʧʝʨʪʝʥʟʽʾ (ESH) ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʢʘʨʜʽʦʣʦʛʽʚ (ESH) (2013 ʨ., 2018 ʨ.); 

2) ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʚʽʜ 18 ʜʦ 60 ʨʦʢʽʚ; 
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3) ʽʥʬʦʨʤʘʮʽʡʥʘ ʟʛʦʜʘ ʭʚʦʨʦʛʦ ʧʨʠʡʤʘʪʠ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ. 

ʂʨʠʪʝʨʽʾ ʥʝʚʢʣʶʯʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʷ: 

1) ɻʍ ɯ ʘʙʦ ɯɯɯ ʩʪʘʜʽʾ ʟʛʽʜʥʦ ʟ ʽʩʥʫʶʯʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ (2013 ʨ., 2018 ʨ.); 

2) ʚʪʦʨʠʥʥʘ ɸɻ; 

3) ʚʢ̔ ʤʦʣʦʜʰʝ 18 ʽ ʩʪʘʨʰʝ 60 ʨʦʢʽʚ; 

4) ʟʘʭʚʦʨʶʚʘʥʥʷ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ (ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʧʘʪʦʣʦʛʽʷ 

ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ ʪʘ ʽʥʰʽ); 

5) ʩʫʧʫʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʽ 

ʥʠʨʦʢ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤʠ ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʚ ʽ ʧʦʪʨʝʙʫʶʪʴ ʘʢʪʠʚʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ; 

6) ʟʣʦʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʝʤ ʪʘ ʚʘʞʢʽ ʥʝʚʨʦʧʩʠʭʽʯʥʽ ʨʦʟʣʘʜʠ. 

ɸʥʘʣʽʟ ʟʘʛʘʣʴʥʦʾ ʚʠʙʽʨʢʠ ʩʚʽʜʯʠʚ, ʱʦ ʩʝʨʝʜ ʦʙʩʪʝʞʝʥʠʭ ʚ 76 (47,5%) ʚʠʧʘʜʢʘʭ 

ʨʝʻʩʪʨʫʚʘʣʠ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ (ʜʦ 45 ʨʦʢʽʚ, ʩʝʨʝʜʥʡ̔ ʚʽʢ ï 34,3Ñ0,8) ʽ ʚ 84 (52,5%) ï 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ (ʚʽʜ 45 ʜʦ 60 ʨʦʢʽʚ, ʩʝʨʝʜʥʽʡ ʚʽʢ ï 53,7Ñ0,5) ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ɺʆʆɿ 

(2012). ʈʽʟʥʠʮʷ ʤʽʞ ʯʘʩʪʢʦʶ ʭʚʦʨʠʭ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʥʝ ʚʠʷʚʠʣʘ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (ɢ
2
=0,80; ʨ=0,37). 

ɼʦʮʽʣʴʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʚʢʣʶʯʝʥʘ ʦʜʥʘʢʦʚʘ 

ʢʽʣʴʢʽʩʪʴ ʞʽʥʦʢ ʽ ʯʦʣʦʚʽʢʽʚ (ʧʦ 80 ʧʘʮʽʻʥʪʽʚ). ʉʝʨʝʜʥʽʡ ʚʽʢ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʙʫʚ 

ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ ʽ ʩʢʣʘʜʘʚ 44,5Ñ1,2 ʽ 45,4Ñ1,4 ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ 

ʚʽʢʦʚʫ ʦʜʥʦʨʽʜʥʽʩʪʴ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʫ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ (t=0,02; ʨ=0,98). 

ʊʘʢʽ ʞ ʪʝʥʜʝʥʮʽʾ ʚʠʟʥʘʯʘʣʠ ʽ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ. ʊʘʢ, ʜʦ ʮʽʻʾ ʛʨʫʧʠ ʫʚʽʡʰʣʦ 

16 (59,3%) ʯʦʣʦʚʽʢʽʚ ʽ 11 (40,7%) ʞʽʥʦʢ (ɢ
2
=1,85; ʨ=0,17), ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ï 42,8Ñ2,0 ʽ 

41,4Ñ2,6 ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ (t=0,43; p=0,34). ʇʦʨʽʚʥʷʥʥʷ % ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʪʘ ʾʭʥʴʦʛʦ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʤʽʞ ʦʩʥʦʚʥʦʶ ʽ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʘʤʠ ʥʝ ʚʠʷʚʠʣʦ ʜʦʩʪʦʚʽʨʥʠʭ 

ʨʦʟʙʽʞʥʦʩʪʝʡ (ʨ>0,20). ʆʪʞʝ, ʩʣʽʜ ʙʫʣʦ ʢʦʥʩʪʘʪʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʩʪʘʪʝʚʘ ʽ ʚʽʢʦʚʘ 

ʩʪʨʫʢʪʫʨʘ ʦʩʥʦʚʥʦʾ ʽ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʦʨʽʜʥʦʶ, ʘ ʛʨʫʧʠ ʙʫʣʠ 

ʨʘʥʜʦʤʽʟʦʚʘʥʽ ʟʘ ʩʪʘʪʁ  ʽ ʚʽʢʦʤ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɻʍ ʚ ʦʙʩʪʝʞʝʥʽʡ ʚʠʙʽʨʮʽ ʭʚʦʨʠʭ. ʋ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ, 

ʚʢʣʶʯʝʥʠʭ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ɯɯ ʩʪʘʜʽʶ ɻʍ, ʷʢʫ ʚʠʟʥʘʯʘʣʠ (ʫ ʚʩʽʭ ʙʝʟ 

ʚʠʢʣʶʯʝʥʥʷ ʚʠʧʘʜʢʽʚ) ʥʘ ʧʽʜʩʪʘʚʽ ʥʘʷʚʥʦʩʪʽ ʛʽʧʝʨʪʨʦʬʽʾ ʃʐ ʟʘ ʜʘʥʠʤʠ ɽʭʦʂɻ-
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ʜʦʩʣʽʜʞʝʥʥʷ (ɯʄʄʃʐ > 95 ʛ/ʤ
2
 ʜʣʷ ʞʽʥʦʢ ʽ > 115 ʛ/ʤ

2
 ʜʣʷ ʯʦʣʦʚʽʢʽʚ ʚʽʜʧʦʚʽʜʥʦ) 

(ESC/ESH, 2013,2018). ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ ʽʥʰʠʭ ʫʨʘʞʝʥʴ 

ʦʨʛʘʥʽʚ-ʤʽʰʝʥʝʡ ʚ ʦʙʩʪʝʞʝʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ (ʥʘʩʘʤʧʝʨʝʜ, ʥʘʷʚʥʦʩʪʽ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ ʙʣʷʰʦʢ ʚ ʙʘʩʝʡʥʽ ʩʦʥʥʦʾ ʘʨʪʝʨʽʾ ʽ ʟʥʠʞʝʥʥʷ ʰʚʠʢʦʩʪʽ 

ʢʣʫʙʦʯʢʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ < 60 ʤʣ/ʭʚ). ʆʩʪʘʥʥʽʡ ʬʘʢʪ ʤʠ ʧʦʷʩʥʶʚʘʣʠ ʚʽʜʥʦʩʥʦ 

ʥʝʚʠʩʦʢʠʤ ʚʽʢʦʤ ʦʙʩʪʝʞʝʥʠʭ ʧʘʮʽʻʥʪʽʚ (42,2Ñ1,6 ʨʦʢʽʚ). 

ɻʽʧʝʨʪʝʥʟʠʚʥʠʡ ʘʥʘʤʥʝʟ ʫ ʟʘʛʘʣʴʥʽʡ ʚʠʙʽʨʮʽ ʭʚʦʨʠʭ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 2 ʜʦ 14 ʽ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʚ 7,9Ñ0,3 ʨʦʢʽʚ (ʤʝʜʽʘʥʘ ï 7 ʽ ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ï 5 ʽ 11). 

ɿʛʽʜʥʦ ʟ ʚʠʜʽʣʝʥʦʶ ʛʨʘʜʘʮʽʻʶ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ (< 5, 5-10 ʽ > 10 ʨʦʢʽʚ), 

ʦʙʩʪʝʞʝʥʽ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʨʠʩ. 2.1): ʫ 35 (21,9%) ʪʨʠʚʘʣʽʩʪʴ 

ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ ʩʢʣʘʣʘ ʜʦ 5 ʨʦʢʽʚ (ʫ ʩʝʨʝʜʥʴʦʤʫ 2,8Ñ0,1), ʫ 78 (48,8%) ï 

ʚʽʜ 5 ʜʦ 10 ʨʦʢʽʚ (ʫ ʩʝʨʝʜʥʴʦʤʫ 7,3Ñ0,2) ʽ ʫ 47 (29,3%) ï ʙʽʣʴʰʝ 10 ʨʦʢʽʚ (ʚ 

ʩʝʨʝʜʥʴʦʤʫ 12,8Ñ0,2). ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʱʦ ʤʘʡʞʝ ʫ ʧʦʣʦʚʠʥʠ ʦʙʩʪʝʞʝʥʠʭ ʪʨʠʚʘʣʽʩʪʴ 

ɸɻ ʩʢʣʘʣʘ ʚʽʜ 5 ʜʦ 10 (ʫ ʩʝʨʝʜʥʴʦʤʫ 7) ʨʦʢʽʚ. 

ɸʥʘʣʽʟ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ (ʨʠʩ. 2.2) ʩʚʽʜʯʠʚ, ʱʦ ʚ 

ʯʦʣʦʚʽʢʽʚ (n=80) ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ɸɻ ʩʢʣʘʣʘ 8,1Ñ0,4 ʨʦʢʽʚ (ʤʝʜʽʘʥʘ ï 7 ʽ 

ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ 5 ʽ 12). ʋ 16 (20,0%) ʟ ʥʠʭ ʚʦʥʘ ʥʝ ʧʝʨʝʚʠʱʠʣʘ 5 ʨʦʢʽʚ (ʫ 

ʩʝʨʝʜʥʴʦʤʫ 2,8Ñ0,2), ʫ 42 (52,5%) ʢʦʣʠʚʘʣʘʩʴ ʚ ʤʝʞʘʭ ʚʽʜ 5 ʜʦ 10 (ʫ ʩʝʨʝʜʥʴʦʤʫ 

7,4Ñ0,2) ʽ ʫ 22 (27,5%) ʙʫʣʘ ʙʽʣʴʰʦʶ 10 ʨʦʢʽʚ (ʫ ʩʝʨʝʜʥʴʦʤʫ 13,1Ñ0,2). ʇʨʘʢʪʠʯʥʦ 

ʦʜʥʘʢʦʚʦʶ ʚʠʛʣʷʜʘʣʘ ʩʠʪʫʘʮʽʷ ʽ ʚ ʞʽʥʦʯʽʡ ʛʨʫʧʽ (n=80). ʊʘʢ, ʫ ʥʠʭ ʩʝʨʝʜʥʷ 

ʪʨʠʚʘʣʽʩʪʴ ɸɻ ʩʢʣʘʣʘ 7,8Ñ0,4 ʨʦʢʽʚ (ʤʝʜʽʘʥʘ ï 7 ʽ ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ï 5 ʽ 11). 

ʋ 19 (23,8%) ʞʽʥʦʢ ʪʨʠʚʘʣʽʩʪʴ ɸɻ ʙʫʣʘ ʤʝʥʰʦʶ 5 ʨʦʢʽʚ (ʫ ʩʝʨʝʜʥʴʦʤʫ 2,8Ñ0,2), ʫ 36 

(45,0%) ʟʥʘʭʦʜʠʣʘʩʴ ʚ ʜʽʘʧʘʟʦʥʽ 5-10 (ʫ ʩʝʨʝʜʥʴʦʤʫ 7,2Ñ0,3) ʽ ʫ 25 (31,2%) ʙʫʣʘ 

ʙʽʣʴʰʦʶ 10 ʨʦʢʽʚ (ʫ ʩʝʨʝʜʥʴʦʤʫ 12,5Ñ0,2). ʈʽʟʥʠʮʷ ʚ ʚʝʣʠʯʠʥʽ ʩʝʨʝʜʥʴʦʾ ʪʨʠʚʘʣʦʩʪʽ 

ɸɻ ʫ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʥʝ ʚʠʷʚʣʷʣʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (t=0,47; p=0,64). 
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ʈʠʩʫʥʦʢ 2.1  ʊʨʠʚʘʣʽʩʪ ɹʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ ʚ ʟʘʛʘʣʴʥʽʡ ʚʠʙʽʨʮʽ ʭʚʦʨʠʭ 

(ʫ %) 

 

 

ʈʠʩʫʥʦʢ 2.2  ʊʨʠʚʘʣʽʩʪʴ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ 

ʧʘʮʽʻʥʪʽʚ (ʫ %) 

 

ɸʥʘʣʽʟ ʪʨʠʚʘʣʦʩʪʽ ɻʍ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ (ʨʠʩ. 2.3) ʩʚʽʜʯʠʚ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ 

ʤʦʣʦʜʦʛʦ ʚʽʢʫ (ʜʦ 45 ʨʦʢʽʚ) ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ ʩʢʣʘʣʘ 

7,0Ñ0,4 ʨʦʢʠ (ʤʝʜʽʘʥʘ ï 7 ʽ ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ï 4 ʽ 9). ʋ 20 (26,3%) ʭʚʦʨʠʭ 

ʪʨʠʚʘʣʽʩʪʴ ɻʍ ʩʢʣʘʣʘ ʜʦ 5 ʨʦʢʽʚ (ʫ ʩʝʨʝʜʥʴʦʤʫ 2,9Ñ0,2), ʫ 43 (56,6%) ï 5-10 (ʫ 

ʩʝʨʝʜʥʴʦʤʫ 7,1Ñ0,2) ʽ ʚ 13 (17,1%) ï ʙʽʣʴʰʝ 10 ʨʦʢʽʚ (ʫ ʩʝʨʝʜʥʴʦʤʫ 12,7Ñ0,3). 
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ʈʠʩʫʥʦʢ 2.3  ʊʨʠʚʘʣʽʩʪʴ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ ʭʚʦʨʠʭ 

ʫ (%) 

ʇʨʠʤʽʪʢʘ. ɿʥʘʢʦʤ ''*'' ʧʦʟʥʘʯʝʥʘ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ % ʤʽʞ ʛʨʫʧʘʤʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 

(p=0,001). 

 

ɿʘʢʦʥʦʤʽʨʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʪʨʠʚʘʣʽʩʪʴ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ 

ʘʥʘʤʥʝʟʫ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤʠ ʧʘʮʽʻʥʪʘʤʠ (8,8Ñ0,4 

ʧʨʦʪʠ 7,0Ñ0,4 ʨʦʢʠ, p=0,0009). ʆʢʨʽʤ ʪʦʛʦ, ʚ ʛʨʫʧʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ % ʧʘʮʽʻʥʪʽʚ ʟ ʘʥʘʤʥʝʟʦʤ ɸɻ ʙʽʣʴʰʝ 10 (40,7% ʧʨʦʪʠ 17,1%, 

ʨ=0,001) ʽ ʪʝʥʜʝʥʮʽʶ ʜʦ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʫ ʟʤʝʥʰʝʥʥʽ % ʭʚʦʨʠʭ ʟ ʘʥʘʤʥʝʟʦʤ ʚʽʜ 5 ʜʦ 10 

ʨʦʢʽʚ (41,7% ʧʨʦʪʠ 56,6%, ʨ=0,06). 

ɺʠʜʽʣʝʥʥʷ ʩʪʫʧʝʥʷ ɸɻ ʧʨʦʚʦʜʠʣʠ ʟʘ ʨʽʚʥʝʤ ʦʬʽʩʥʦʛʦ ɸʊ (ʫ ʨʦʟʨʘʭʫʥʦʢ 

ʙʨʘʣʦʩʴ ʚʠʤʽʨʶʚʘʥʥʷ ɸʊ ʥʘ 1-ʤʫ ʚʽʟʠʪʽ), ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ. ʊʘʢ, ʜʣʷ ɸɻ 1 

ʩʪʫʧʝʥʷ ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʚ ʨʽʚʝʥʴ ʉɸʊ ʚ ʤʝʞʘʭ 140-159 ʽ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ɸʊ (ɼɸʊ) ï 

90-99 ʤʤ ʨʪ. ʩʪ. ʚʽʜʧʦʚʽʜʥʦ, ʜʣʷ 2 ï ʉɸʊ ï 160-179 ʽ ɼɸʊ ï 100-109 ʤʤ ʨʪ. ʩʪ. ʪʘ ʜʣʷ 

3 ʩʪʫʧʝʥʷ ï ʉɸʊ Ó 180 ʽ ɼɸʊ Ó 110 ʤʤ ʨʪ. ʩʪ. ʚʽʜʧʦʚʽʜʥʦ. ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ, ʱʦ ɸɻ 1 

ʩʪʫʧʝʥʷ (ʩʝʨʝʜʥʽʡ ʉɸʊ ï 150,7Ñ1,5 ʽ ɼɸʊ ï 93,2Ñ1,3 ʤʤ ʨʪ. ʩʪ.) ʨʝʻʩʪʨʫʚʘʣʠ ʚ 33 

(20,6%), 2 (ʩʝʨʝʜʥʽʡ ʉɸʊ ï 164,0Ñ1,0 ʽ ɼɸʊ ï 101,2Ñ0,9 ʤʤ ʨʪ. ʩʪ.) ï ʚ 80 (50,0%) ʽ 

3 ʩʪʫʧʽʥʴ (ʩʝʨʝʜʥʽʡ ʉɸʊ ï 183,5Ñ1,6 ʽ ɼɸʊ ï 110,6Ñ1,2 ʤʤ ʨʪ. ʩʪ.) ï ʚ 47 (29,4%) 

ʦʙʩʪʝʞʝʥʠʭ. ɿʚʝʨʪʘʻ ʫʚʘʛʫ, ʱʦ ʩʝʨʝʜ ʦʙʩʪʝʞʝʥʠʭ ʜʝʱʦ ʧʝʨʝʚʘʞʘʣʠ ʭʚʦʨʽ ʟ ɸɻ 

2 ʩʪʫʧʝʥʷ (ʭʚʦʨʽ ʟ ʧʦʤʽʨʥʦʶ ɸɻ). 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ ʥʘ ʩʪʫʧʝʥʽ ɸɻ ʫ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʭʚʦʨʠʭ (ʪʘʙʣ. 2.1) 

26,3 

56,6 

17,1* 

< 5 ʨʦʢʽʚ 5-10 ʨʦʢʽʚ > 10 ʨʦʢʽʚ 

17,9 

41,7 

40,4* 

ʄʦʣʦʜʠʡ ʚʽʢ (n=76) ʉʝʨʝʜʥʽʡ ʚʽʢ (n=84) 
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ʩʚʽʜʯʠʣʠ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʦʾ ʩʪʘʪʽ. ɼʝʱʦ 

ʯʘʩʪʽʰʝ ʚ ʮʠʭ ʛʨʫʧʘʭ, ʷʢ ʽ ʚ ʟʘʛʘʣʴʥʽʡ ʚʠʙʨ̔ʮʽ, ʚʠʟʥʘʯʘʣʠ ɸɻ 2 ʩʪʫʧʝʥʷ (50,0% ʽ 

50,9% ʚʽʜʧʦʚʽʜʥʦ). ʋ ʩʚʦʶ ʯʝʨʛʫ ʚ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʝʨʝʜʥʽʤ 

ʚʽʢʦʤ, ʨʝʻʩʪʨʫʚʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʡ ʚʽʜʩʦʪʦʢ ɸɻ 1 (34,2% ʧʨʦʪʠ 8,3%, ʨ<0,0001) ʽ 

ʤʝʥhʠʡ ï ɸɻ 3 ʩʪʫʧʝʥʷ (21,1% ʧʨʦʪʠ 36,9%, ʨ=0,03).  

 

ʊʘʙʣʠʮʷ 2.1  ʈʦʟʧʦʜʽʣ ʥʘ ʩʪʫʧʝʥʽ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʚ ʨʽʟʥʠʭ ʛʨʫʧʘʭ 

ʭʚʦʨʠʭ 

ɻʨʫʧʠ ʭʚʦʨʠʭ 
ʉʪʫʧʽʥʴ ɸɻ  

1 ʩʪʫʧʽʥʴ 2 ʩʪʫʧʽʥʴ 3 ʩʪʫʧʽʥʴ 

ʏʦʣʦʚʽʢʠ (n=80) 

ɾʽʥʢʠ (n=80) 

16 (20,0%) 

17 (21,3%) 

40 (50,0%) 

40 (50,9%) 

24 (30,0%) 

23 (28,8%) 

ʈ ʅɼ ʅɼ ʅɼ 

ʄʦʣʦʜʠʡ ʚʽʢ (n=76) 

ʉʝʨʝʜʥʽʡ ʚʽʢ (n=84) 

26 (34,2%) 

7 (8,3%) 

34 (44,7%) 

46 (54,8%) 

16 (21,1%) 

31 (36,9%) 

ʈ <0,0001 ʅɼ 0,03 

ɻʽʧʝʨʪʝʥʟʠʚʥʠʡ ʘʥʘʤʥʝʟ 

< 5 ʨʦʢʽʚ (n=35) 

5-10 ʨʦʢʽʚ (n=78) 

> 10 ʨʦʢʽʚ (n=47) 

 

8 (22,9%) 

18 (23,1%) 

7 (14,9%) 

 

20 (57,1%) 

39 (50,0%) 

21 (44,7%) 

 

7 (20,0%) 

21 (26,9%) 

19 (40,4%) 

ʈ ʅɼ ʅɼ ʈ<5 - >10=0,049 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ % ʤʽʞ ʛʨʫʧʘʤʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
. 

 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʛʽʧʝʨʪʝʥʟʠʚʥʠʤ ʘʥʘʤʥʝʟʦʤ ʤʝʥʰʝ 5, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʭʚʦʨʠʭ ʟ ʘʥʘʤʥʝʟʦʤ ʙʽʣʴʰʝ 10 ʨʦʢʽʚ, ʨʝʻʩʪʨʫʚʘʣʠ ʤʝʥʰʠʡ % ʚʠʧʘʜʢʽʚ ʟ 

ɸɻ 3 ʩʪʫʧʝʥʷ (20,0% ʧʨʦʪʠ 40,4%, ʨ=0,049). ʆʩʪʘʥʥʻ ʜʝʤʦʥʩʪʨʫʻ ʧʝʚʥʫ ʘʩʦʮʽʘʮʽʶ 

ʤʽʞ ʨʽʚʥʝʤ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʪʨʠʚʘʣʽʩʪʶ ɻʍ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ (ʌʈ) ʟʘ ɽSC (2013 ʨ., 2018 ʨ.) ʥʘʤʠ ʙʫʣʠ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʯʦʪʠʨʠ: 1-ʡ ï ʪʶʪʶʥʦʧʘʣʽʥʥʷ (ʦʮʽʥʶʚʘʣʠ ʬʘʢʪ ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʟʘ 

ʦʩʪʘʥʥʽ 2 ʨʦʢʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʩʠʛʘʨʝʪ ʟʘ ʜʦʙʫ), 2-ʡ ï ʥʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ (ʫ 

ʨʘʟʽ ɯʄʊ > 30 ʢʛ/ʤ
2
), 3-ʡ ï ʥʘʷʚʥʽʩʪʴ ʜʠʩʣʽʧʽʜʝʤʽʾ (ʫ ʨʘʟʽ ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʭʦʣʝʩʪʝʨʠʥʫ (ɿʍ) > 5 ʤʤʦʣʴ/ʣ ʘʙʦ/ʽ ʭʦʣʝʩʪʝʨʠʥʫ ʣʽʧʦʧʨʦʪʝʽʥʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ 

(ʍʉ ʃʇʅʑ) > 3 ʤʤʦʣʴ/ʣ ʘʙʦ/ʽ ʭʦʣʝʩʪʝʨʠʥʫ ʣʽʧʦʧʨʦʪʝʽʥʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ (ʍʉ 

ʃʇɺʑ) < 1,0 ʤʤʦʣʴ/ʣ ʫ ʯʦʣʦʚʽʢʽʚ ʽ < 1,2 ʤʤʦʣʴ/ʣ ʫ ʞʽʥʦʢ ʘʙʦ/ʽ ʨʽʚʥʷ ʪʨʠʛʣʽʮʝʨʠʜʽʚ 
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(ʊɻ) > 1,7 ʤʤʦʣʴ/ʣ) ʽ 4-ʡ ï ʥʘʷʚʥʽʩʪʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʩʽʤʝʡʥʦʤʫ 

ʘʥʘʤʥʝʟʽ (ʫ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʜʦ 55 ʨʦʢʽʚ ʫ ʯʦʣʦʚʽʢʽʚ ʽ 

ʜʦ 65 ʨʦʢʽʚ ʫ ʞʽʥʦʢ). 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʫ ʟʘʛʘʣʴʥʽʡ ʛʨʫʧʽ (ʨʠʩ. 2.4) ʩʚʽʜʯʠʚ, ʱʦ ʥʘʡʙʽʣʴʰ ʯʘʩʪʠʤ 

ʌʈ ʚʠʷʚʠʣʘʩʴ ʜʠʩʣʽʧʽʜʝʤʽʷ, ʷʢʘ ʨʝʻʩʪʨʫʚʘʣʘʩʴ ʥʘʤʠ ʚ 119 (74,4%) ʦʙʩʪʝʞʝʥʠʭ. ɺʩʽ 

ʽʥʰʽ ʌʈ ʟʫʩʪʨʽʯʘʣʠʩʴ ʦʜʥʘʢʦʚʦ ʯʘʩʪʦ ï ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʚ 58 (36,3%), ʦʞʠʨʽʥʥʷ ï ʚ 69 

(43,1%) ʽ ʦʙʪʷʞʝʥʘ ʩʧʘʜʢʦʚʽʩʪʴ ʧʦ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ï ʚ 68 (42,5%) 

ʚʠʧʘʜʢʘʭ. 

 

 

ʈʠʩʫʥʦʢ 2.4  ʈʦʟʧʦʜʽʣ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʚ ʟʘʛʘʣʴʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ 

(ʫ %) 

 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʦʩʥʦʚʥʠʭ ʌʈ ʚ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʭʚʦʨʠʭ (ʪʘʙʣ. ʜʦʜʘʪʢʫ ɹ.2.1) 

ʩʚʽʜʯʠʣʠ, ʱʦ ʚ ʛʨʫʧʽ ʯʦʣʦʚʽʢʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ, ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ ʨʝʻʩʪʨʫʚʘʣʠ 

ʪʘʢʠʡ ʌʈ ʷʢ ʪʶʪʶʥʦʧʘʣʽʥʥʷ (87,9% ʧʨʦʪʠ 12,1%, ʨ<0,0001). ʆʪʨʠʤʘʥʽ ʜʘʥʽ 

ʚʠʛʣʷʜʘʣʠ ʘʙʩʦʣʶʪʥʦ ʣʦʛʽʯʥʦ, ʦʩʢʽʣʴʢʠ ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʷʢ ʌʈ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ/ʫʩʢʣʘʜʥʝʥʴ ʟʘ ʜʘʥʠʤʠ ʙʽʣʴʰʦʩʪʽ ʧʦʧʫʣʷʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʫʪʪʻʚʦ 

ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʩʘʤʝ ʩʝʨʝʜ ʦʩʽʙ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ. 

ɼʦʨʝʯʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤʠ 

ʭʚʦʨʠʤʠ, ʩʫʪʪʻʚʦ ʯʘʩʪʽʰʝ ʨʝʻʩʪʨʫʚʘʣʠ ʚʠʧʘʜʢʠ ʦʞʠʨʽʥʥʷ (71,0% ʧʨʦʪʠ 29,0%, 

ʨ<0,0001), ʜʠʩʣʽʧʽʜʝʤʽʾ (58,0% ʧʨʦʪʠ 42,0%, ʨ=0,01) ʽ ʦʙʪʷʞʝʥʦʾ ʩʧʘʜʢʦʚʦʩʪʽ ʧʦ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ (61,8% ʧʨʦʪʠ 38,2%, ʨ=0,006). ɯʥʪʝʨʝʩ ʚʠʢʣʠʢʘʚ ʽ 
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ʪʦʡ ʬʘʢʪ, ʱʦ ʚ ʛʨʫʧʽ ʭʚʦʨʠʭ ʟ ʘʥʘʤʥʝʟʦʤ ɸɻ ʚʽʜ 5 ʜʦ 10 ʨʦʢʽʚ ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ, 

ʥʽʞ ʫ ʽʥʰʠʭ ʛʨʫʧʘʭ ʨʝʻʩʪʨʫʚʘʣʠ ʚʩʽ ʙʝʟ ʚʠʢʣʶʯʝʥʥʷ ʌʈ. ʅʘʪʦʤʽʩʪʴ ʚʠʧʘʜʢʠ 

ʦʞʠʨʽʥʥʷ ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ ʨʝʻʩʪʨʫʚʘʣʠ ʪʘʢʦʞ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʪʨʠʚʘʣʽʩʪʶ ɸɻ ʙʽʣʴʰʝ 

10 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ʘʥʘʤʥʝʟʦʤ ʜʦ 5 ʨʦʢʽʚ (33,3% ʧʨʦʪʠ 14,5%, ʨ=0,009). 

ʇʨʠ ʘʥʘʣʽʟʽ ʚ ʛʨʫʧʘʭ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ɸɻ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ 

ɸɻ 2 ʽ 3 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ɸɻ 1 ʩʪʫʧʝʥ,̫ ʚʠʷʚʣʷʻʪʴʩʷ ʩʫʪʪʻʚʦ ʚʠʱʠʡ % ʚʩʽʭ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʌʈ. ʅʘʪʦʤʽʩʪʴ ʘʙʩʦʣʶʪʥʦ ʥʝʣʦʛʽʯʥʠʤ ʚʠʛʣʷʜʘʚ ʬʘʢʪ ʜʦʩʪʦʚʽʨʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʨʝʻʩʪʨʘʮʽʾ ʜʠʩʣʽʧʽʜʝʤʽʾ ʽ ʦʙʪʷʞʝʥʦʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʧʘʜʢʦʚʦʩʪʽ ʚ ʛʨʫʧʽ ʟ ɸɻ 2 ʩʪʫʧʝʥʶ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɸɻ 3 ʩʪʫʧʝʥʷ (52,1% ʧʨʦʪʠ 33,6% 

ʽ 57,4% ʧʨʦʪʠ 27,9% ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,005). ʄʦʞʣʠʚʦ, ʮʝʡ ʬʘʢʪ ʩʣʽʜ ʧʦʷʩʥʠʪʠ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ɸɻ 2 ʩʪʫʧʝʥʷ. ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ 

ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʬʘʢʪ ʧʝʚʥʦʾ ʘʩʦʮʽʘʮʽʾ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ ʽ ʚʘʞʢʦʩʪʽ ɸɻ ʟ ʯʘʩʪʦʪʦʶ 

ʨʝʻʩʪʨʘʮʽʾ ʦʩʥʦʚʥʠʭ ʌʈ, ʤʝʥʰʦ  ʁ ʤʽʨʦ  ʁ ʮʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʙʫʣʘ ʧʨʠʪʘʤʘʥʥʘ 

ʪʨʠʚʘʣʦʩʪʽ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ. 

ʅʘʩʪʫʧʥʠʡ ʘʥʘʣʽʟ (ʨʠʩ. 2.5) ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ, ʱʦ ʫ 17 (10,6%) ʦʙʩʪʝʞʝʥʠʭ 

ʦʩʥʦʚʥʽ ʌʈ ʙʫʣʠ ʚʽʜʩʫʪʥʽ, ʫ 37 (23,1%) ʚʠʟʥʘʯʘʣʠ ʣʠʰʝ ʦʜʠʥ, ʫ 53 (33,1%) ï ʜʚʘ, ʫ 

41 (25,6%) ï ʪʨʠ ʽ ʫ 12 (7,6%) ʚʩʽ ʯʦʪʠʨʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʌʈ. ʆʪʞʝ, ʚʘʨʪʦ 

ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʤʘʣʠ ʜʚʘ ʽ ʙʽʣʴʰʝ ʌʈ. 

 

 

ʈʠʩʫʥʦʢ 2.5  ʉʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʚ ʟʘʛʘʣʴʥʽʡ ʚʠʙʽʨʮʽ 
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ɸʥʘʣʽʟ ʩʫʤʘʨʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʌʈ ʧʦʢʘʟʘʚ (ʪʘʙʣ. ʜʦʜʘʪʢʫ ɹ.2.2), ʱʦ ʚ 

ʞʽʥʦʢ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʯʦʣʦʚʽʢʽʚ, ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʠʧʘʜʢʠ ʟ ʚʽʜʩʫʪʥʽʩʪʶ 

(70,6% ʧʨʦʪʠ 29,4%, ʨ=0,02) ʽ ʚʠʧʘʜʢʠ ʟ ʦʜʥʠʤ ʌʈ (67,6% ʧʨʦʪʠ 32,4%, ʨ=0,003). ʋ 

ʪʦʡ ʯʘʩ ʷʢ ʫ ʯʦʣʦʚʽʢʽʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ, ʨʝʻʩʪʨʫʚʘʣʠ ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ 

ʚʠʧʘʜʢʽʚ ʟ ʪʨʴʦʤʘ ʽ ʯʦʪʠʨʤʘ ʌʈ (65,9% ʧʨʦʪʠ 34,1% ʽ 83,3% ʧʨʦʪʠ 16,3% ʚʽʜʧʦʚʽʜʥʦ, 

ʨ<0,005). 

ʇʨʘʢʪʠʯʥʦ ʘʥʘʣʦʛʽʯʥʦʶ ʚʠʛʣʷʜʘʣʘ ʩʠʪʫʘʮʽʷ ʧʨʠ ʘʥʘʣʽʟʽ ʚ ʛʨʫʧʘʭ ʭʚʦʨʠʭ ʟ 

ʨʽʟʥʠʤ ʚʽʢʦʤ. ʊʘʢ, ʫ ʤʦʣʦʜʠʭ ʧʘʮʽʻʥʪʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʭʚʦʨʠʭ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʙʝʟ ʞʦʜʥʦʛʦ ʽ ʦʜʥʠʤ ʌʈ (76,5% ʧʨʦʪʠ 

23,5% ʽ 64,9% ʧʨʦʪʠ 35,1% ʚʽʜʧʦʚʽʜʥʦ, p <0,02), ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ ï ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʨʝʻʩʪʨʘʮʽʻʶ ʜʚʦʭ ʽ ʪʨʴʦʭ ʌʈ (62,3% ʧʨʦʪʠ 

37,7% ʽ 65,9% ʧʨʦʪʠ 34,1% ʚʽʜʧʦʚʽʜʥʦ, p<0,02). 

ʋ ʛʨʫʧʽ ʭʚʦʨʠʭ ʟ ʘʥʘʤʥʝʟʦʤ ɸɻ ʚʽʜ 5 ʜʦ 10, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʘʮʽʻʥʪʽʚ ʟ 

ʘʥʘʤʥʝʟʦʤ ʜʦ 5 ʨʦʢʽʚ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʜʚʦʭ (49,1% ʧʨʦʪʠ 20,8%, 

ʨ=0,002), ʪʨʴʦʭ (48,8% ʧʨʦʪʠ 22,0%, ʨ=0,01) ʽ ʯʦʪʠʨʴʦʭ ʌʈ (58,3% ʧʨʦʪʠ 8,3%,  

ʨ<0,0001). ʋ ʪʦʡ ʞʝ ʯʘʩ ʫ ʧʘʮʽʻʥʪʽʚ ʟ̔ ʛʽʧʝʨʪʝʥʟʠʚʥʠʤ ʘʥʘʤʥʝʟʦʤ ʚʽʜ 5 ʜʦ 

10 ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ ʚʠʟʥʘʯʘʣʠ ʜʚʘ ʌʈ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ʘʥʘʤʥʝʟʦʤ ʙʽʣʴʰʝ 

10 ʨʦʢʽʚ (49,1% ʧʨʦʪʠ 30,2%, ʨ=0,047). 

ɸʥʘʣʽʟ ʩʫʤʘʨʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʌʈ ʟ̔ ʩʪʫʧʝʥʝʤ ɸɻ ʩʚʽʜʯʠʚ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ 

ʟ ɸɻ 1 ʩʪʫʧʝʥʷ ʯʘʩʪʽʰʝ ʨʝʻʩʪʨʫʚʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʙʫʜʴ-ʷʢʠʭ ʌʈ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʭʚʦʨʠʤʠ ʟ ɸɻ 3 ʩʪʫʧʝʥʷ (47,1% ʧʨʦʪʠ 11,8%, ʨ=0,02). ʂʨʽʤ ʪʦʛʦ, ʚ ʛʨʫʧʽ ʟ ɸɻ 1, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɸɻ 2 ʽ 3 ʩʪʫʧʝʥʽʚ, ʜʦʩʪʦʚʽʨʥʦ ʨʽʜʰʝ ʚʠʷʚʣʷʣʠ ʪʨʠ (7,3% ʧʨʦʪʠ 65,9% ʽ 

26,8% ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,03) ʽ ʯʦʪʠʨʠ ʌʈ (0 ʧʨʦʪʠ 33,3% ʽ 66,7% ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,04). 

ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʯʦʣʦʚʽʯʘ ʩʪʘʪʴ, ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʽ 

ʚʘʞʢʽʩʪʴ ɸɻ ʧʝʚʥʠʤ ʯʠʥʦʤ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʩʫʤʘʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʦʩʥʦʚʥʠʭ ʌʈ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ̔ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ʅʘʷʚʥʽʩʪʴ ʽ ʭʘʨʘʢʪʝʨ ʦʞʠʨʽʥʥʷ ʦʮʽʥʶʚʘʣʠ (ʨʠʩ. 2.6) ʪʨʘʜʠʮʽʡʥʦ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ɯʄʊ. ʋ ʨʘʟʽ ʚʝʣʠʯʠʥʠ ɯʄʊ < 25 ʢʛ/ʤ
2
 ʚʘʛʫ ʚʚʘʞʘʣʠ ʟʘ ʥʦʨʤʘʣʴʥʫ, ʧʨʠ ɯʄʊ ʚ ʤʝʞʘʭ 

25-29,9 ʢʛ/ʤ
2
 ï ʷʢ ʥʘʜʣʠʰʢʦʚʫ, ʧʨʠ ɯʄʊ ï 30-34,9 ʢʛ/ʤ

2
 ï ʷʢ ʦʞʠʨʽʥʥʷ 1 ʩʪʫʧʝʥʷ 

(ʣʝʛʢʝ), ʧʨʠ ɯʄʊ ï 35-39,9 ʢʛ/ʤ
2
 ï ʷʢ ʦʞʠʨʽʥʥʷ 2 ʩʪʫʧʝʥʷ (ʧʦʤʽʨʥʝ) ʽ ʧʨʠ ɯʄʊ Ó 
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40 ʢʛ/ʤ
2
 ï ʷʢ ʦʞʠʨʽʥʥʷ 3 ʩʪʫʧʝʥʷ (ʚʘʞʢʝ). 

ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʫ ʪʨʝʪʠʥʠ (25,6%) ʦʙʩʪʝʞʝʥʠʭ ʤʘʩʘ ʪʽʣʘ ʙʫʣʘ 

ʥʦʨʤʘʣʴʥʦʶ (ʫ ʩʝʨʝʜʥʴʦʤʫ ɯʄʊ ʩʢʣʘʚ 22,3Ñ0,3 ʢʛ/ʤ
2
). ʋ 31,3% ʦʙʩʪʝʞʝʥʠʭ ʚʦʥʘ 

ʙʫʣʘ ʥʘʜʣʠʰʢʦʚʦʶ (ʫ ʩʝʨʝʜʥʴʦʤʫ ɯʄʊ ʩʢʣʘʚ 27,2Ñ0,2 ʢʛ/ʤ
2
) ʽ ʱʝ ʫ 33,1% ï 

ʨʝʻʩʪʨʫʚʘʣʠ ʦʞʠʨʽʥʥʷ 1 ʩʪʫʧʝʥʷ (ʫ ʩʝʨʝʜʥʴʦʤʫ ɯʄʊ ʩʢʣʘʚ 31,8Ñ0,2 ʢʛ/ʤ
2
). ʃʠʰʝ ʚ 

8,1% ʽ 1,9% ʧʘʮʽʻʥʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʦʞʠʨʽʥʥʷ 2 (ʫ ʩʝʨʝʜʥʴʦʤʫ ɯʄʊ ʩʢʣʘʚ 

36,5Ñ0,3 ʢʛ/ʤ
2
) ʽ 3 ʩʪʫʧʝʥʷ (ʫ ʩʝʨʝʜʥʴʦʤʫ ɯʄʊ ʩʢʣʘʚ 43,4Ñ0,8 ʢʛ/ʤ

2
) ʚʽʜʧʦʚʽʜʥʦ. 

 

 

ʈʠʩʫʥʦʢ 2.6  ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʩʠ ʧʘʮʽʻʥʪʽʚ ʟʘʛʘʣʴʥʦʾ ʚʠʙʽʨʢʠ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ (ʫ %)  

 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʘʥʘʣʽʟ ʤʘʩʠ ʪʽʣʘ ʧʘʮʽʻʥʪʽʚ ʫ ʨʽʟʥʠʭ ʛʨʫʧʘʭ (ʪʘʙʣ. ʜʦʜʘʪʢʫ ɹ.2.3) 

ʧʦʢʘʟʘʚ, ʱʦ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʚ ʩʝʨʝʜʥʽʡ ʚʝʣʠʯʠʥʽ ɯʄʊ (29,0 ʽ 

28,1 ʢʛ/ʤ
2
, ʨ>0,05) ʫ ʛʨʫʧʽ ʯʦʣʦʚʽʢʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ, ʨʝʻʩʪʨʫʚʘʣʠ ʜʦʩʪʦʚʽʨʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʦʞʠʨʽʥʥʷʤ 2 ʩʪʫʧʝʥʷ (69,2% ʧʨʦʪʠ 30,8%, ʨ=0,049). 

ʋ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʭʚʦʨʠʭ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ, ʯʘʩʪʽʰʝ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʦʨʤʘʣʴʥʘ ʤʘʩʘ ʪʽʣʘ, ʯʘʩʪʢʘ ʷʢʦʾ ʩʢʣʘʜʘʣʘ (70,7% ʧʨʦʪʠ 29,3%, 

ʨ=0,0002) ʽ ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʦʾ ʚʝʣʠʯʠʥʠ ɯʄʊ (26,9 ʧʨʦʪʠ 28,6 ʢʛ/ʤ
2
, ʨ=0,01). ʋ 

ʩʚʦʶ ʯʝʨʛʫ ʚ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʨʝʻʩʪʨʫʚʘʣʠ ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʚʠʧʘʜʢʽʚ ʟ 

ʦʞʠʨʽʥʥʷʤ 1 ʩʪʫʧʝʥʷ (73,6% ʧʨʦʪʠ 26,4%, ʨ<0,0001). 

ʈʦʟʧʦʜʽʣ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ ʧʦʢʘʟʘʚ, ʱʦ ʚ 
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ʧʘʮʽʻʥʪʽʚ ʟ ʪʨʠʚʘʣʽʩʪʶ ʘʥʘʤʥʝʟʫ ɸɻ ʚʽʜ 5 ʜʦ 10 ʨʦʢʽʚ ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ ʥʽʞ ʚ 

ʽʥʰʠʭ ʛʨʫʧʘʭ ʚʠʟʥʘʯʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ (50,0% ʧʨʦʪʠ 

20,0% ʽ 30,0% ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,05) ʽ ʦʞʠʨʽʥʥʷʤ 1 ʩʪʫʧʝʥʷ (54,7% ʧʨʦʪʠ 15,1% ʽ 30,2% 

ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,02). ʅʘʪʦʤʽʩʪʴ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʘʥʘʤʥʝʟʦʤ ʜʦ 5 ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʫ ʩʝʨʝʜʥʶ ʚʝʣʠʯʠʥʠʥʫ ɯʄʊ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʘʤʠ ʧʘʮʽʻʥʪʽʚ ʟ 

ʙʽʣʴʰ ʪʨʠʚʘʣʠʤ ʘʥʘʤʥʝʟʦʤ (26,7 ʧʨʦʪʠ 28,7 ʽ 29,6 ʢʛ/ʤ
2
 ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,03). 

ɿʘʩʣʫʛʦʚʫʻ ʫʚʘʛʠ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɸɻ 3 ʩʪʫʧʝʥʷ ʜʦʩʪʦʚʽʨʥʦ ʨʽʜʰʝ ʚʠʟʥʘʯʘʣʠ 

ʥʦʨʤʘʣʴʥʫ ʤʘʩʫ ʪʽʣʘ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ɸɻ 1 ʽ 2 ʩʪʫʧʝʥʷ (14,6% ʧʨʦʪʠ 34,1% ʽ 

51,2% ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,05). ʋ ʩʚʦʶ ʯʝʨʛʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɸɻ 1 ʩʪʫʧʝʥʷ ʩʫʪʪʻʚʦ ʨʽʜʰʝ 

ʨʝʻʩʪʨʫʚʘʣʠ ʚʠʧʘʜʢʠ ʟ ʦʞʠʨʽʥʥʷʤ 1 (7,5% ʧʨʦʪʠ 56,6% ʽ 35,8% ʚʽʜʧʦʚʽʜʥʦ) ʽ 2 

ʩʪʫʧʝʥʷ (0 ʧʨʦʪʠ 46,2% ʽ 53,8% ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,04) ʽ ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʚʝʣʠʯʠʥʠ 

ɯʄʊ (25,6 ʧʨʦʪʠ 28,8 ʽ 30,2 ʢʛ/ʤ
2
 ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,003), ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ɸɻ 2 

ʽ 3 ʩʪʫʧʝʥʷ. 

ɸʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʜʠʩʣʽʧʽʜʝʤʽʾ (ʨʠʩ. 2.7) ʫ ʟʘʛʘʣʴʥʽʡ ʚʠʙʽʨʮʽ ʭʚʦʨʠʭ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ, ʱʦ ʚ 109 (68,1%) ʦʙʩʪʝʞʝʥʠʭ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ɿʍ 

(ʫ ʩʝʨʝʜʥʴʦʤʫ 5,95Ñ0,06 ʤʤʦʣʴ/ʣ), ʫ 116 (72,5%) ï ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʍʉ ʃʇʅʑ (ʫ 

ʩʝʨʝʜʥʴʦʤʫ 3,80Ñ0,05 ʤʤʦʣʴ/ʣ), ʫ 27 (16,9%) ï ʨʽʚʝʥʴ ʊɻ (ʫ ʩʝʨʝʜʥʴʦʤʫ 2,49Ñ0,15 

ʤʤʦʣʴ/ʣ) ʽ ʣʠʰʝ ʚ 2 (1,3%) ʧʘʮʽʻʥʪʽʚ ï ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʍʉ ʃʇɺʑ (ʫ ʩʝʨʝʜʥʴʦʤʫ 

0,91Ñ0,01 ʤʤʦʣʴ/ʣ). 

 

 

ʈʠʩʫʥʦʢ 2.7 ï ʍʘʨʘʢʪʝʨ ʜʠʩʣʽʧʽʜʝʤʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟʘʛʘʣʴʥʦʾ ʚʠʙʽʨʢʠ (ʫ %) 
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ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʚ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʣʘʙʦʨʘʪʦʨʥʽ ʦʟʥʘʢʠ ʜʠʩʣʽʧʽʜʝʤʽʾ, ʷʢʽ, 

ʥʘʩʘʤʧʝʨʝʜ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ɿʍ ʽ ʍʉ ʃʇʅʑ. 

ɸʥʘʣʽʟ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʦʾ ʪʝʨʘʧʽʾ, ʷʢʫ ʦʪʨʠʤʫʚʘʣʠ ʦʙʩʪʝʞʝʥʽ ʥʘʤʠ ʧʘʮʽʻʥʪʠ 

ʧʦʢʘʟʘʚ, ʱʦ 47 (29,4%) ʦʙʩʪʝʞʝʥʠʭ ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ ʥʝ ʧʨʠʡʤʘʣʠ ʞʦʜʥʦʛʦ 

ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʧʨʝʧʘʨʘʪʫ (ʫ ʚʩʽʭ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʨʝʻʩʪʨʫʚʘʣʠ ʣʝʛʢʫ ɸɻ ʽ 

ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʤʧʪʦʤʘʪʠʢʠ), 63 (39,4%) ï ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʽ ʧʨʝʧʘʨʘʪʠ 

ʝʧʽʟʦʜʠʯʥʦ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ɸʊ ʽ ʧʦʷʚʽ ʩʠʤʧʪʦʤʘʪʠʢʠ ʘʙʦ çʢʫʨʩʘʤʠè ʧʦ 2-5 ʤʽʩʷʮʽʚ ʽ 

ʣʠʰʝ 50 (31,2%) ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʩʪʽʡʥʫ (ʱʦʜʝʥʥʫ) ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʫ ʪʝʨʘʧʽʶ: 

6 (12,0%) ï ʽɸʇʌ; 8 (16,0%) ï ɹʈɸ; 15 (30,0%) ï ʽɸʇʌ + ʜʽʫʨʝʪʠʢ, 11 (22,0%) ï 

ɹʈɸ + ʜʽʫʨʝʪʠʢ ʽ 10 (20,0%) ï ʽɸʇʌ + ʘʤʣʦʜʠʧʽʥ, ʚʽʜʧʦʚʽʜʥʦ. ʆʪʞʝ, ʧʨʦʚʝʜʝʥʠʡ 

ʘʥʘʣʽʟ ʩʚʽʜʯʠʚ, ʱʦ ʣʠʰʝ ʪʨʝʪʠʥʘ ʚʢʣʶʯʝʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʘ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʫ ʧʦʩʪʽʡʥʫ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʫ ʪʝʨʘʧʽʶ. 

 

2.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʽʘʛʥʦʟ ʬʦʨʤʫʣʶʚʘʣʠ ʟʛʽʜʥʦ ʟ ʨʝʪʝʣʴʥʦ ʟʽʙʨʘʥʠʤʠ ʩʢʘʨʛʘʤʠ ʧʘʮʽʻʥʪʘ, 

ʚʠʯʝʨʧʥʽʡ ʘʥʘʤʥʝʩʪʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʚʥʦʤʫ ʬʽʟʠʢʘʣʴʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʪʘ ʜʝʪʘʣʴʥʦ 

ʨʦʟʨʦʙʣʝʥʽʡ ʧʨʦʛʨʘʤʽ ʜʦʜʘʪʢʦʚʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʜʦʧʦʤʦʛʣʦ ʩʬʦʨʤʫʚʘʪʠ ʢʣʽʥʽʯʥʽ ʛʨʫʧʠ ʦʙʩʪʝʞʫʚʘʥʠʭ ʦʩʽʙ. 

ʐʣʷʭʦʤ ʦʧʠʪʫʚʘʥʥʷ ʙʫʣʦ ʟ'ʷʩʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʜʘʥʽ: ʪʨʠʚʘʣʽʩʪʴ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ 

ʘʥʘʤʥʝʟʫ, ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʬʘʢʪʦʨʽʚ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʦʛʦ ʨʠʟʠʢʫ, ʩʫʧʫʪʥʽʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʣʽʢʫʚʘʣʴʥʠʡ ʘʥʘʤʥʝʟ (ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʠʭ ʧʨʝʧʘʨʘʪʽʚ). 

ʆʮʽʥʢʫ ʦʙ'ʻʢʪʠʚʥʦʛʦ ʩʪʘʪʫʩʫ ʧʘʮʽʻʥʪʘ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʘʣʛʦʨʠʪʤʦʤ. 

ʂʣʽʥʽʯʥʠʡ ʜʽʘʛʥʦʟ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʟʛʽʜʥʦ ʟ ʅʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 384 ʚʽʜ 

24.05.2012 ʨʦʢʫ  ̔ ʢʣʽʥʽʯʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʟ ɸɻ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ 

ʛʽʧʝʨʪʝʥʟʽʾ (ESH) ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʢʘʨʜʽʦʣʦʛʽʚ (ESH) (2013 ʨ., 2018 ʨ.). 

ʆʢʨʽʤ ʪʦʛʦ, ʬʽʟʠʢʘʣʴʥʽ ʤʝʪʦʜʠ ʦʙʩʪʝʞʝʥʥʷ ʚʢʣʶʯʘʣʠ ʨʷʜ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ: ʟʨʽʩʪ (ʤ), ʤʘʩʘ ʪʽʣʘ (ʢʛ), ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʩʪʦʤʽʨʫ ʪʘ ʤʝʜʠʯʥʠʭ 
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ʚʘʛ ʟ ʥʘʩʪʫʧʥʠʤ ʨʦʟʨʘʭʫʥʢʦʤ ɯʄʊ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ ʂʝʪʣʝ: ɯʄʊ=ʤʘʩʘ 

ʪʽʣʘ/ʨʽʩʪ
2
 (ʢʛ/ʤ

2
) [154]. 

ʉʪʘʥ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʧʽʜ ʯʘʩ 1-ʛʦ ʚʽʟʠʪʫ ʧʘʮʽʻʥʪʘ (n=160). 

ɺʠʤʽʨʶʚʘʥʥʷ ʦʬʽʩʥʦʛʦ ɸʊ ʧʨʦʚʦʜʠʣʠ ʪʨʠʯʽ ʥʘ ʨʫʮʽ ʟ ʙʽʣʴʰʠʤ ʨʽʚʥʝʤ ɸʊ (ʫ ʨʘʟʽ 

ʦʜʥʘʢʦʚʦʛʦ ʨʽʚʥʷ ɸʊ ï ʥʘ ʧʨʘʚʽʡ ʨʫʮʽ) ʟ ʽʥʪʝʨʚʘʣʦʤ ʫ 5 ʭʚ [155]. ʈʽʚʝʥʴ ʦʬʽʩʥʦʛʦ 

ʉɸʊ ʽ ɼɸʊ ʙʫʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʽʜ ʪʨʴʦʭ ʚʠʤʽʨʶʚʘʥʴ, ʘ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʉɸʊ ʽ ɼɸʊ (ɺʉɸʊ ʽ ɺɼɸʊ) ʷʢ ʨʽʟʥʠʮʷ ʤʽʞ ʤʘʢʩʠʤʘʣʴʥʠʤ ʽ 

ʤʽʥ̔ʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤʠ ʚʽʜʧʦʚʽʜʥʦ. 

ʃʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʝ: ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʛʣʶʢʦʟʠ, 

ʢʨʝʘʪʠʥʽʥʫ, ʝʣʝʢʪʨʦʣʽʪʽʚ (Na 
2+

, K 
+
), ɿʍ, ʊɻ, ʍʉ ʃʇɺʑ, ʍʉ ʃʇʅʑ ʪʘ ʍʉ ʃʇʅʅʑ. 

ʃʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ ʙʘʟʽ ʧʨʠʚʘʪʥʦ ʾ ʜʽʘʛʥʦʩʪʠʯʥʦ-ʤʝʜʠʯʥʦ ʾ

ʣʘʙʦʨʘʪʦʨʽʾ ʄʝʜʽʃʘʙ
+
 (ʃʽʮʝʥʟʽʷ ʄʆɿ ʋʢʨʘʾʥʠ ɸɼ ˉ 063718 ʚʽʜ 12.07.2012. 

ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʘʪʝʩʪʘʮʽʶ ˉ 18-202 çʆɿè ï 15 ʚʽʜ 18.12.2015 ʨʦʢʫ ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʽʦʭʽʤʽʯʥʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ Pentra 400, ɸʕʂ-01 ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ. 

ʈʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ 

(ɯʌɸ) ʤʝʪʦʜʦʤ ELISA ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʘʢʪʠʚʽʚ IBL International GmbH (ʂʘʥʘʜʘ). 

ɿʘʙʽʨ ʢʨʦʚʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʦʨʤʦʥʫ ʧʨʦʚʦʜʠʣʠ ʥʘʪʱʝ ʦ 8:00 ʚ ʧʦʣʦʞʝʥʥʽ ʣʝʞʘʯʠ 

(ʧʽʩʣʷ 10-ʪʠ ʭʚʠʣʠʥʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ) ʽʟ ʢʫʙʽʪʘʣʴʥʦʾ ʚʝʥʠ ʫ ʢʽʣʴʢʦʩʪʽ 5 ʤʣ ʫ ʚʘʢʫʫʤʥʫ 

ʧʨʦʙʽʨʢʫ ʽʟ ʘʢʪʠʚʘʪʦʨʦʤ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ. ʂʨʦʚ ʧʽʩʣʷ ʟʘʙʦʨʫ ʦʜʨʘʟʫ ʜʦʩʪʘʚʣʷʣʠ ʚ 

ʣʘʙʦʨʘʪʦʨʽʶ, ʜʝ ʮʽʣʴʥʫ ʢʨʦʚ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 1500 ʦʙ/ʭʚ. ï 5 ʭʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

0
ʦ
ʉ. ɿʛʽʜʥʦ ʟ ʽʥʩʪʨʫʢʮʽʻʶ, ʚ ʧʣʘʥʰʝʪʥʽ ʣʫʥʢʠ, ʩʪʽʥʢʠ ʷʢʠʭ ʤʽʩʪʠʣʠ ʘʜʩʦʨʙʦʚʘʥʽ 

ʘʥʪʠʪʽʣʘ ʜʦ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʜʦʜʘʚʘʣʠ ʧʦ 50 ʤʢʣ ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʯʠʥʽʚ (ʟ ʚʽʜʦʤʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʘʣʴʜʦʩʪʝʨʦʥʫ ï 0, 15; 50; 200, 500, 1000 ʧʛ/ʤʣ), ʢʦʥʪʨʦʣʴʥʠʭ ʧʨʦʙ ʪʘ 

ʧʨʦʙ ʧʣʘʟʤʠ ʢʨʦʚʽ. ʇʦʪʽʤ ʜʦʜʘʚʘʣʠ ʧʦ 100 ʤʢʣ ʢʦʥôʶʛʘʪʫ (ɸʣʴʜʦʩʪʝʨʦʥHRP) ʪʘ 

ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ 18-25
ʦ
ʉ 1 ʛʦʜ. ʥʘ ʧʣʘʥʰʝʪʥʦʤʫ ʰʝʡʢʝʨʽ (200 ʦʙ/ʭʚ). ʃʫʥʢʠ ʪʨʠʯʽ 

ʧʨʦʤʠʚʘʣʠ ʙʫʬʝʨʥʠʤ ʨʦʟʯʠʥʦʤ ʪʘ ʚʥʦʩʠʣʠ ʧʦ 150 ʤʢʣ ʭʨʦʤʦʛʝʥʫ (ʊʄɹ-ʩʫʙʩʪʨʘʪʫ), 

ʽʥʢʫʙʫʚʘʣʠ 20 ʭʚ ʧʨʠ 18-25
ʦ
ʉ ʚ ʪʝʤʥʦʪʽ ʥʘ ʧʣʘʥʰʝʪʥʦʤʫ ʰʝʡʢʝʨʽ (200 ʦʙ/ʭʚ.). 

ʈʝʘʢʮʽʶ ʟʫʧʠʥʷʣʠ ʜʦʜʘʶʯʠ ʧʦ 50 ʤʢʣ ʩʪʦʧ-ʨʦʟʯʠʥʫ ʽ ʬʦʪʦʤʝʪʨʫʚʘʣʠ ʧʨʠ 450 ʥʤ ʥʘ 

ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ TECAN. ʏʫʪʣʠʚʽʩʪʴ ï 14 ʧʛ/ʤʣ, ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ 
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< 10%. ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ: ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʧʨʦʙʽ ʚʤʽʩʪ ʘʣʴʜʦʩʪʝʨʦʥʫ ʩʪʘʥʦʚʠʚ ï 

145,5 ʧʛ/ʤʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʘʩʧʦʨʪʫ ʜʦ ʥʘʙʦʨʫ (94-157 ʧʛ/ʤʣ). 

ʈʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ 

ʪʚʝʨʜʦʬʘʟʥʦʛʦ ɯʌɸ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʫ ʨʝʘʢʪʠʚʽʚ Human Galectin-3 Platinum 

Elisa (Bender MedSystems GmbH, ɸʚʩʪʨʽʷ) ʪʘ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ɯʌɸ ï TECAN. ʄʝʪʦʜʠʢʘ ʙʫʣʘ ʥʘʩʪʫʧʥʦʶ: ʩʪʽʥʢʠ ʣʫʥʦʢ 

ʤʽʢʨʦʧʣʘʥʪʰʝʪʫ ʤʽʩʪʠʣʠ ʘʥʪʠʪʽʣʘ, ʩʧʝʮʠʬʽʯʥʽ ʜʦ ʛʘʣʝʢʪʠʥʫ-3. ɺ ʣʫʥʢʠ ʚʥʦʩʠʣʠ ʧʦ 

50 ʤʢʣ ʙʽʦʪʠʥʦʚʦʛʦ ʢʦʥ'ʶʛʘʪʫ ʟ ̔ʟʨʘʟʢʦʤ ʪʘ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ 18ï25
ʦ
ʉ 2 ʛʦʜʠʥʠ ʥʘ 

ʧʣʘʥʰʝʪʥʦʤʫ ʰʝʡʢʝʨʽ (400 ʦʙ/ʭʚ). ʃʫʥʢʠ ʧʨʦʤʠʚʘʣʠ 4 ʨʘʟʠ, ʧʽʩʣʷ ʯʦʛʦ ʚʥʦʩʠʣʠ ʧʦ 

100 ʤʢʣ ʨʦʟʙʘʚʣʝʥʦʛʦ ʩʪʨʝʧʪʘʚʽʜʠʥʦʚʦʛʦ ʢʦʥ'ʶʛʘʪʫ (ʉʪʨʝʧʪʘʚʜ̔ʠʥ-HPR), ʚʢʣʶʯʘʶʯʠ 

çɹʣʘʥʢè ʟʥʦʚʫ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ 18ï25
ʦ
ʉ 1 ʛʦʜʠʥʫ ʥʘ ʧʣʘʥʰʝʪʥʦʤʫ ʰʝʡʢʝʨʽ 

(400 ʦʙ/ʭʚ.). ʇʽʩʣʷ ʮʴʦʛʦ ʣʫʥʢʠ ʧʨʦʤʠʚʘʣʠ ʪʨʠʯʽ ʽ ʚʥʦʩʠʣʠ ʧʦ 100 ʤʢʣ ʉʫʙʩʪʨʘʪʥʦʛʦ 

ʨʦʟʯʠʥʫ (ʊʄɹ ï ʩʫʙʩʪʨʘʪ), ʽʥʢʫʙʫʚʘʣʠ 10 ʭʚ ʧʨʠ 18-25
ʦ
ʉ ʚ ʪʝʤʥʦʪʽ. ʈʝʘʢʮʽʶ 

ʟʫʧʠʥʷʣʠ ʜʦʜʘʶʯʠ ʧʦ 100 ʤʢʣ ʩʪʦʧ-ʨʦʟʯʠʥʫ (ʢʦʣʠ ʩʪʘʥʜʘʨʪ ʜʦʩʷʛʘʚ ʪʝʤʥʦ-ʩʠʥʴʦʛʦ 

ʢʦʣʴʦʨʫ) ʫ ʚʩʽ ʣʫʥʢʠ ʧʣʘʥʰʝʪʫ ʨʘʟʦʤ ʽʟ çɹʣʘʥʢè. ʆʜʨʘʟʫ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ʩʪʦʧ-

ʨʦʟʯʠʥʫ ʬʦʪʦʤʝʪʨʫʚʘʣʠ ʧʨʠ 450 ʥʤ ʨʘʟʦʤ ʽʟ ʥʘʧʽʚʜʠʬʝʨʝʥʮʽʡʥʠʤ ʬʽʣʴʪʨʦʤ (630 ʥʤ). 

ɿʛʦʜʦʤ ʥʘ ʥʘʧʽʚʘʚʪʦʤʘʪʽ ɯʌɸ ʙʫʜʫʚʘʣʠ ʢʘʣʽʙʨʫʚʘʣʠʡ ʛʨʘʬʽʢ ʪʘ ʦʪʨʠʤʫʚʘʣʠ 

ʨʝʟʫʣʴʪʘʪʠ. ʈʝʬʝʨʝʥʪʥʝ ʟʥʘʯʝʥʥʷ ʚʚʘʞʘʣʠ ʚʽʜ 0,0 ʜʦ 2,28 ʥʛ/ʤʣ, ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ï 

0,54 ʥʛ/ʤʣ. 

ɽʂɻ-ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ ʚ ʩʪʘʥʽ 

ʩʧʦʢʦʶ ʚ 12 ʩʪʘʥʜʘʨʪʥʠʭ ʚʽʜʚʝʜʝʥʥʷʭ. ɽʂɻ-ʦʟʥʘʢʦʶ ɻʃʐ ʩʣʫʛʫʚʘʣʠ: 

- ʽʥʜʝʢʩ ʉʦʢʦʣʦʚʘ-ʃʘʡʦʥʘ (S V1 + RV5 ʘʙʦ RV6) > 35 ʤʤ, ʜʝ 

SV1 ï ʚʠʩʦʪʘ ʟʫʙʮʷ S ʫ ʚʽʜʭʠʣʝʥʥʽ V1; 

RV5 ï ʚʠʩʦʪʘ ʟʫʙʮʷ R ʫ ʚʽʜʭʠʣʝʥʥʽ V5; 

RV6 ï ʚʠʩʦʪʘ ʟʫʙʮʷ R ʫ ʚʽʜʭʠʣʝʥʥʽ V6. 

- ʂʦʨʥʝʣʣʴʩʢʠʡ (Cornell) ʚʦʣʴʪʘʞʥʠʡ ʢʨʠʪʝʨʽʡ, ʜʝ 

SV3 + RaVL Ó2,8 ʤɺ (28 ʤʤ) ʫ ʯʦʣʦʚʽʢʽʚ 

SV3 + RaVL Ó2,0 ʤɺ (20 ʤʤ) ʫ ʞʽʥʦʢ. 

ɺʩʽʤ ʦʩʦʙʘʤ, ʷʢʽ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ɽʭʦʂɻ ʥʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʜʽʘʛʥʦʩʪʠʯʥʦʤʫ ʩʢʘʥʝʨʽ çHI VISION AVINSè (çʅɯʊɸʉʅɯè, ʗʧʦʥʽʷ) 
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ʚ ʧʦʣʦʞʝʥʥʽ ʭʚʦʨʦʛʦ ʥʘ ʩʧʠʥʽ ʘʙʦ ʥʘ ʣʽʚʦʤʫ ʙʦʮʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʚ 

ʦʜʥʦʤʽʨʥʦʤʫ (ʄ-), ʜʚʦʤʽʨʥʦʤʫ (ɺ-), ɼ- (ʜʦʧʣʝʨʽʚʩʴʢʦʤʫ) ʨʝʞʠʤʘʭ ʩʢʘʥʫʚʘʥʥʷ ʟʛʽʜʥʦ 

ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɸʤʝʨʠʢʘʥʩʴʢʦʛʦ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʪʘ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʟ ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ [156]. 

ɺʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʩʝʨʮʷ ʟʜʽʡʩʥʶʚʘʣʠ ʚ ʄ- ʪʘ ɺ-ʨʝʞʠʤʘʭ, 

ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʩʝʨʮʝʚʠʭ ʮʠʢʣʽʚ. ɸʥʘʣʽʟʫʚʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: ʜʽʘʤʝʪʨ 

ʘʦʨʪʠ ï ɼɸ, (ʤʤ); ʢ̔ ʥʮʝʚʠʡ ʩʠʩʪʦʣʽʯʥʠʡ ʨʦʟʤʽʨ ʃʐï ʂʉʈ,(ʤʤ), ʚʽʜʧʦʚʽʜʥʦ ʢʽʥʮʝʚʦï

ʩʠʩʪʦʣʽʯʥʠʡ ʦʙ'ʻʤ ï ʂʉʆ, ʤʣ; ʢ̔ ʥʮʝʚʠʡ ʜʽʘʩʪʦʣʽʯʥʠʡ ʨʦʟʤʽʨ ʃʐ ï ʂɼʈ,(ʤʤ), 

ʚʽʜʧʦʚʽʜʥʦ ʢʽʥʮʝʚʦïʜʽʘʩʪʦʣʽʯʥʠʡ ʦʙ'ʻʤ ï ʂɼʆ, ʤʣ; ʪʦʚʱʠʥʘ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʃʐ 

(ʜʽʘʩʪʦʣʘ ʪʘ ʩʠʩʪʦʣʘ) ï ʊɿʉʃʐʜ, ʊɿʉʃʐʩʠʩ (ʤʤ); ʪʦʚʠɦʥʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ 

ʧʝʨʝʛʦʨʦʜʢʠ (ʜʽʘʩʪʦʣʘ) ï ʊʄʐʇʜ,(ʤʤ); ʨʦʟʤʽʨʠ ʧʨʘʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ ï ʇʇ, (ʤʤ); 

ʨʦʟʤʽʨʠ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ ï ʇʐ, (ʤʤ); ʧʦʧʝʨʝʯʥʠʡ ʨʦʟʤʽʨ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ ï ʃʇ, 

(ʤʤ); ʦʙ'ʻʤ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ ï ʆʃʇ, (ʤʤ); ʽʥʜʝʢʩ ʃʇ ï ɯʃʇ; ʽʥʜʝʢʩ ʦʙ'ʻʤʫ ʃʇ ï 

ɯʆʃʇ. 

ʌʨʘʢʮʽʷ ʚʠʢʠʜʫ (ʌɺ) ʃʐ ʚʠʟʥʘʯʘʣʘʩʴ ʟʘ ʤʦʜʠʬʽʢʦʚʘʥʠʤ ʤʝʪʦʜʦʤ ʉʽʤʧʩʦʥʘ ʽ 

ʨʦʟʨʘʭʦʚʫʚʘʣʘʩʴ ʟʘ ʬʦʨʤʫʣʦʶ [157]: 

ʌɺ ʃʐ=(ʂɼʆ ʃʐïʂʉʆ ʃʐ)/ʂɼʆ ʃʐĬ100%, 

ʜʝ ʂɼʆ ʽ ʂʉʆ ʃʐ ï ʢʽʥʮʝʚʦ-ʜʽʘʩʪʦʣʽʯʥʠʡ ʪʘ ʢʽʥʮʝʚʦ-ʩʠʩʪʦʣʽʯʥʠʡ ʦʙ'ʻʤʠ ʃʐ.  

ʄʘʩʘ ʤʽʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʄʄʃʐ) ʨʦʟʨʘʭʦʚʫʚʘʣʘʩʴ ʟʘ ʬʦʨʤʫʣʦʶ Penn 

Convention: 

ʄʄʃʐ (ʛ) = 1,04Ĭ[(ʂɼʈ+ʊɿʉʃʐ+ʊʄʐʇ)3 ï ʂɼʈ3] - 13,6 

ʜʝ ʂɼʈ ï ʢʽʥʮʝʚʦ-ʜʽʘʩʪʦʣʽʯʥʠʡ ʨʦʟʤʽʨ ʃʐ (ʩʤ), ʊɿʉ ï ʪʦʚʱʠʥʘ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʃʐ 

(ʩʤ), ʊʄʐʇ ï ʪʦʚʱʠʥʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ (ʩʤ). 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʤʘʩʠ ʤʽʦʢʘʨʜʘ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ɯʄʄʃʐ) ʧʨʦʚʦʜʠʣʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ɯʥʩʪʠʪʫʪʫ ʢʘʨʜʽʦʣʦʛʽʾ ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ 

ʄ.ɼ. ʉʪʨʘʞʝʩʢʘ ʅɸʄʅ (2012) [158] ʪʘ ʢʣʽʥʽʯʥʠʭ ʥʘʩʪʘʥʦʚ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʪʦʚʘʨʠʩʪʚʘ ʛʽʧʝʨʪʝʥʟʽʾ (ESH) ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʢʘʨʜʽʦʣʦʛʽʚ (ESC) 2018 

ʨʦʢʫ [159]. ʋ ʨʘʟʽ ʟʥʘʯʝʥʥʷ ɯʄʄʃʐ > 115 ʛ/ʤ
2
 ʫ ʯʦʣʦʚʽʢʽʚ ʽ > 95 ʛ/ʤ

2
 ï ʫ ʞʽʥʦʢ 

ʛʦʚʦʨʠʣʠ ʧʨʦ ɻʃʐ. ɸ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʦʞʠʨʽʥʥʷ ʧʨʦʚʦʜʠʣʠ ʽʥʜʝʢʩʘʮʽʶ ʜʦ ʨʦʩʪʫ ʚ 

ʩʪʫʧʝʥʽ 
2,7

. 
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ʊʠʧ ʩʪʨʫʢʪʫʨʥʦïʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ʚʠʟʥʘʯʘʣʠ ʟʛʽʜʥʦ ʟ 

ʧʨʠʥʮʠʧʘʤʠ A. Ganau (1992) [159, 160]. ɼʦ ʫʚʘʛʠ ʙʨʘʣʠʩʴ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ 

ɯʄʄʃʐ ʽ ʚʽʜʥʦʩʥʘ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ (ɺʊʉ) ʃʐ. ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ɺʊʉ (%) = (ʊʄʐʇʜ+ʊɿʉʜ)Ĭ100/ʂɼʈ, ʜʝ 

ʊʄʐʇʜ ï ʪʦʚʱʠʥʘ ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʛʦʨʦʜʢʠ ʜʽʘʩʪʦʣʽʯʥʘ, ʊɿʉʜ ï 

ʪʦʚʱʠʥʘ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʜʽʘʩʪʦʣʽʯʥʘ, ʂɼʈ ï ʢʽʥʮʝʚʠʡ ʜʽʘʩʪʦʣʽʯʥʠʡ 

ʨʦʟʤʽʨ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. 

ɿʛʽʜʥʦ ʟ ʩʫʯʘʩʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʚʠʜʽʣʷʶʪʴ: 

1. ʥʦʨʤʘʣʴʥʫ ʛʝʦʤʝʪʨʽ ʁ ʃʐ ʫ ʚʠʧʘʜʢʘʭ ʢʦʣʠ ɯʄʄʃʐ ï N; ɺʊʉ ʃʐ 

Ò 0,42; 

2. ʢʦʥʮʝʥʪʨʠʯʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ï ɯʄʄʃʐ ï N; ɺʊʉ ʃʐ Ó 0,42; 

3. ʢʦʥʮʝʥʪʨʠʯʥʫ ʛʽʧʝʨʪʨʦʬʽ ʁʃʐ ï ɯʄʄʃʐ > N; ɺʊʉ ʃʐ Ó 0,42; 

4. ʝʢʩʮʝʥʪʨʠʯʥʫ ʛʽʧʝʨʪʨʦʬʽ ʁʃʐ ï ɯʄʄʃʐ > N; ɺʊʉ ʃʐ < 0,42. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ɽʭʦʂɻ ʫ ɼ-ʨʝʞʠʤʽ ʟ ʢʦʣʴʦʨʦʚʠʤ ʢʘʨʪʫʚʘʥʥʷʤ ʧʨʦʚʦʜʠʣʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʨʘʥʥʴʦʛʦ (Vʝ) ʪʘ ʧʽʟʥʴʦʛʦ ʪʨʘʥʩʤʽʪʨʘʣʴʥʠʭ ʧʦʪʦʢʽʚ (Vʘ) 

(ʤ/ʩ), ʾʭʥ ̒ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (Vʝ/Vʘ), ʯʘʩ ʩʧʦʚʽʣʴʥʝʥʥʷ ʨʘʥʥʴʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʃʐ ʫ 

ʜʽʘʩʪʦʣʫ (DT) ʪʘ ʯʘʩ ʽʟʦʚʦʣʶʤʽʯʥʦʛʦ ʨʦʟʩʣʘʙʣʝʥʥʷ ʃʐ (IVRT) (ʤʩ). ʅʦʨʤʘʪʠʚʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʚʚʘʞʘʣʠ ɽ/ʝôʩʝʨʝʜʥʻ < 8, ʧʘʪʦʣʦʛʽʯʥʠʤ ï > 13. ʗʢʱʦ ʧʦʢʘʟʥʠʢ 

ɽ/ʝô ʩʝʨʝʜʥʻ ʙʫʚ ʫ ʜʽʘʧʘʟʦʥʽ 9-13, ʪʠʩʢ ʥʘʧʦʚʥʝʥʥʷ ʃʐ ʚʚʘʞʘʣʠ ʧʽʜʚʠʱʝʥʠʤ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ɻʃʐ ʪʘ/ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʽʥʜʝʢʩʫ ʦʙ'̒ʤʫ ʃʇ ʧʦʥʘʜ 34 ʤʣ/ʤ
2 
[161]. 

ʄʽʦʢʘʨʜʽʘʣʴʥʠʡ ʩʪʨʝʩ ʤʽʦʢʘʨʜʘ (ʩʠʩʪʦʣʽʯʥʠʡ ʪʘ ʜʽʘʩʪʦʣʽʯʥʠʡ) (ʄʉʩ, ʄʉʜ) ï 

ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʚʝʣʠʯʠʥʠ ʧʝʨʝʜ- (ʚ ʢʽʥʮʽ ʜʽʘʩʪʦʣʠ) ʪʘ ʧʽʩʣʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ (ʚ ʢʽʥʮʽ ʩʠʩʪʦʣʠ) ʃʐ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ [156]: 

ʄʉʩ = ʉɸʊĬʂʉʈ/4ĬʊɿʉʃʐʩʠʩĬ(1+ʊɿʉʃʐʩʠʩ/ʂʉʈ ʃʐ),  

ʪʘ 

ʄʉʜ = ɼɸʊĬʂɼʈ/4ĬʊɿʉʃʐʜĬ(1+ʊɿʉʃʐʜ/ʂɼʈ ʃʐ),  

ʜʝ ʉɸʊ ï ʩʠʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ, ɼɸʊ ï ʜʽʘʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ 

ʪʠʩʢ, ʂʉʈ ʪʘ ʂɼʈ ï ʢʽʥʮʝʚʠʡ ʩʠʩʪʦʣʽʯʥʠʡ (ʜʽʘʩʪʦʣʽʯʥʠʡ) ʨʦʟʤʽʨ, ʊɿʉʃʐʩʠʩ ʪʘ 

ʊɿʉʃʐʜ ï ʪʦʚʱʠʥʘ ʟʘʜʥʴʦʾ ʩʪʽʥʢʠ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʚ ʩʠʩʪʦʣʫ ʪʘ ʜʽʘʩʪʦʣʫ. 



62 

 

   

6
2

 

ɿ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʙʦʚʦʛʦ ʨʠʪʤʫ ɸʊ ʧʘʮʽʻʥʪʘʤ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʜʦʙʦʚʝ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ. ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʶ ʘʧʘʨʘʪʘ ʢʦʞʥʦʛʦ ʧʘʮʽʻʥʪʘ 

ʦʟʥʘʡʦʤʣʶʚʘʣʠ ʟ ʤʝʪʦʶ ʪʘ ʟʘʚʜʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʟ ʨʝʞʠʤʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ. 

ʇʘʮʽʻʥʪ ʚʽʚ ʱʦʜʝʥʥʠʢ, ʚ ʷʢʦʤʫ ʚʽʜʤʽʯʘʚ ʩʚʽʡ ʨʝʞʠʤ ʜʥʷ, ʝʤʦʮʽʡʥʝ ʪʘ ʨʦʟʫʤʦʚʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʤʽʥʠ ʚ ʩʘʤʦʧʦʯʫʪʪʽ, ʟ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʟʘʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʫ ʩʥʫ ʪʘ 

ʘʢʪʠʚʥʦʩʪʽ. ɿʛʦʜʦʤ ʨʝʟʫʣʴʪʘʪʠ ʩʧʽʚʩʪʘʚʣʷʣʠʩʴ ʽʟ ʜʘʥʠʤʠ ɼʄɸʊ. ʇʝʨʝʜ ʧʦʩʪʘʥʦʚʢʦʶ 

ʤʦʥʽʪʦʨʘ ʧʘʮʽʻʥʪʘʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʢʦʥʪʨʦʣʴʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ɸʊ. 

ʇʨʠ ʜʦʙʦʚʦʤʫ ʤʦʥʽʪʦʨʫʚʘʥʥʽ ɸʊ ʤʘʥʞʝʪʫ ʥʘʢʣʘʜʘʣʠ ʥʘ ʣʽʚʝ ʧʣʝʯʝ ʧʘʮʽʻʥʪʘ 

ʚʠʱʝ ʚʽʜ ʣʽʢʪʴʦʚʦʛʦ ʟʛʠʥʫ ʥʘ 2 ʩʤ, ʘ ʤʦʥʽʪʦʨ ʬʽʢʩʫʚʘʣʠ ʥʘ ʧʦʷʩʽ. ʄʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ 

ʚʠʢʦʥʫʚʘʣʠ ʘʧʘʨʘʪʦʤ ɸɺʈʄ-04 ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ çMeditechè (ʋʛʦʨʱʠʥʘ). 

ɺʠʤʽʨʶʚʘʥʥʷ ɸʊ ʽ ʏʉʉ ʧʨʦʚʦʜʠʣʠ ʢʦʞʥʽ 15 ʭʚʠʣʠʥ ʚʜʝʥʴ (ʟ 7 ʜʦ 22 ʛʦʜ.) ʽ ʢʦʞʥʽ 

30 ʭʚʠʣʠʥ ʚʥʦʯʽ (ʟ 22 ʜʦ 7 ʛʦʜ.). ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʦʙʩʪʝʞʝʥʥʷ ʜʘʥʽ ʟʘʚʘʥʪʘʞʫʚʘʣʠʩʴ 

ʥʘ ʢʦʤʧ'ʶʪʝʨ, ʥʘ ʷʢʦʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦ ʘʧʘʨʘʪʫ 

ʟʜʽʡʩʥʶʚʘʚʩ ̫ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ɸʊ. ʈʝʟʫʣʴʪʘʪʠ ɼʄɸʊ ʚʨʘʭʦʚʫʚʘʣʠ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʥʝ ʤʝʥʰʝ 70% ʚʜʘʣʠʭ ʚʠʤʽʨʶʚʘʥʴ ɸʊ ʧʨʦʪʷʛʦʤ ʜʦʙʠ. ʇʨʠ ʘʥʘʣʽʟʽ ʜʘʥʠʭ, 

ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ɼʄɸʊ, ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʙʫʣʠ ʪʘʢʽ ʛʨʫʧʠ ʧʘʨʘʤʝʪʨʽʚ: 

ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ɸʊ (ʩʠʩʪʦʣʽʯʥʦʛʦ, ʜʽʘʩʪʦʣʽʯʥʦʛʦ, ʧʫʣʴʩʦʚʦʛʦ) ʪʘ ʏʉʉ ʟʘ ʜʦʙʫ, ʜʝʥʴ 

ʪʘ ʥʽʯ; ʤʘʢʩʠʤʘʣʴʥʽ ʪʘ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ɸʊ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʜʦʙʠ; ʧʦʢʘʟʥʠʢʠ 

çʥʘʚʘʥʪʘʞʝʥʥʷ ʪʠʩʢʦʤè (ʽʥʜʝʢʩ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʠʩʢʦʤ (ɯʅʊ) ʥʝ ʤʝʥʰʝ 50%) ʟʘ ʜʦʙʫ, 

ʜʝʥʴ ʪʘ ʥʽʯ; ʜʦʙʦʚʠʡ ʽʥʜʝʢʩ (ɼɯ) ï ʩʪʫʧʽʥʴ ʥʽʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ɸʊ; ɺʉɸʊ, ɺɼɸʊ ʟʘ 

ʜʦʙʫ, ʜʝʥʴ, ʥʽʯ; ʨʘʥʢʦʚʠʡ ʧʽʜʡʦʤ ɸʊ (ʚʝʣʠʯʠʥʘ ʽ ʰʚʠʜʢʽʩʪʴ ʨʘʥʽʰʥʴʦʛʦ ʧʽʜʡʦʤʫ ɸʊ 

(ʐʈʇ). 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʥʦʨʤʠ ʧʦʢʘʟʥʠʢʽʚ ɼʄɸʊ: ʩʝʨʝʜʥʴʦʜʝʥʥʠʡ ɸʊ 

(ʜʝʥʥʠʡ ʯʘʩ ï ʥʝʩʧʘʥʥʷ) Ò 135/85 ʤʤ ʨʪ. ʩʪ., ʩʝʨʝʜʥʴʦʥʽʯʥʠʡ ɸʊ (ʥʽʯʥʠʡ ʯʘʩ ï 

ʩʧʘʥʥʷ) Ò 120/70 ʤʤ ʨʪ. ʩʪ., ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ɸʊ (ʫʧʨʦʜʦʚʞ 24 ʛʦʜ) Ò 130/80 ʤʤ ʨʪ. 

ʩʪ., ʏʉʉ ï 60-70 ʫʜ./ʭʚ. 

ɿʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʜʝʥʥʠʭ ʽ ʥʽʯʥʠʭ ʨʽʚʥʽʚ ɸʊ ʦʙʯʠʩʣʶʚʘʣʠ ɼɯ (%) ï ʩʪʫʧʽʥʴ 

ʥʽʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʉɸʊ ʽ ɼɸʊ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʾʭʥʴʦʛʦ ʥʽʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʜʦ ʩʝʨʝʜʥʽʭ 

ʜʝʥʥʠʭ ʚʝʣʠʯʠʥ, ʚʠʨʘʞʝʥʝ ʫ ʚʽʜʩʦʪʢʘʭ. ɿʘ ʜʦʙʦʚʠʤ ʽʥʜʝʢʩʦʤ ʚʠʟʥʘʯʘʣʠ ʧʨʦʬʽʣʴ ɸʊ, 

ʷʢʠʡ ʪʨʘʢʪʫʚʘʣʠ ʷʢ çdiʨperè, çnon-dipperè, çover-dipperè, çnight-peakerè. ʇʨʦʬʽʣʴ 
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çdiʨperè ʢʦʥʩʪʘʪʫʚʘʣʠ ʧʨʠ ʟʥʠʞʝʥʥʽ ʩʝʨʝʜʥʽʭ ʜʝʥʥʠʭ ʟʥʘʯʝʥʴ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ 

ʚʥʦʯʽ ʥʘ 10-20%, çnon-dipperè ï ʧʨʠ ʟʥʠʞʝʥʥʽ < 10%, çover-dipperè ï ʧʨʠ ʧʘʜʽʥʥʽ 

ʩʝʨʝʜʥʽʭ ʜʝʥʥʠʭ ʟʥʘʯʝʥʴ ɸʊ > 20% ʽ çnight-peakerè ï ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ 

ʟʥʘʯʝʥʴ ɸʊ ʚʥʦʯʽ. 

ʉʪʨʫʢʪʫʨʥʠʡ ʩʪʘʥ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ (ʉɸ) ʚʠʟʥʘʯʘʣʠ ʥʘ ʧʽʜʩʪʘʚʽ ʦʮʽʥʢʠ ʚʝʣʠʯʠʥʠ 

ʊɯʄ. ɺʠʟʥʘʯʝʥʥʷ ʊɯʄ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʧʘʨʘʪʽ ALOKA SSD-5000 ProSound PHD 

(ʗʧʦʥʽʷ). ʄʝʪʦʜʦʤ ʜʫʧʣʝʢʩʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ ʣʽʥʽʡʥʠʤ ʜʘʪʯʠʢʦʤ ʚ ɺ-ʨʝʞʠʤʽ ʽʟ 

ʯʘʩʪʦʪʦʶ ʚʽʜ 7 ʜʦ 13 ʄɻʮ ʧʦ ʧʨʘʚʽʡ ʪʘ ʣʽʚʽʡ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʰʠʾ, ʚ ʧʦʣʦʞʝʥʥʽ 

ʧʘʮʽʻʥʪʘ ʣʝʞʘʯʠ ʥʘ ʩʧʠʥʽ, ʧʨʦʚʦʜʠʣʠ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʛʘʣʴʥʠʭ 

ʩʦʥʥʠʭ (ɿʉɸ), ʚʥʫʪʨʽʰʥʽʭ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ ʚ ʝʢʩʪʨʘʢʨʘʥʽʘʣʴʥʠʭ ʩʝʛʤʝʥʪʘʭ (ɺʉɸ) ʽ 

ʟʦʚʥʽʰʥʽʭ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ (ɿʚʉɸ). ʋ ʨʝʞʠʤʽ çonlʽneè ʦʮʽʥʶʚʘʚʩʷ ʭʽʜ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ, 

ʩʪʘʥ ʧʨʦʩʚʽʪʫ, ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʦʪʦʢʫ ʟʘ ʜʘʥʠʤʠ ʜʦʧʣʝʨʦʛʨʘʬʽʾ ʥʘ 

ʜʽʣʷʥʢʘʭ, ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ. ɺʠʤʽʨʶʚʘʥʥʷ ʊɯʄ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʞʠʤʽ 

çofflʽneè ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʨʪʝʨʽʡ. ʊɯʄ ʚʠʟʥʘʯʘʣʠ ʥʘ ʟʘʜʥʽʡ, 

ʚʽʜʜʘʣʝʥʽʡ ʚʽʜ ʜʘʪʯʠʢʘ, ʩʪʽʥʮʽ ʩʫʜʠʥʠ, ʽ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ ʚʽʜʩʪʘʥʴ ʚʽʜ ʤʝʞʽ ʧʦʜʽʣʫ 

ʽʥʪʠʤʠ ʟ ʧʨʦʩʚʽʪʦʤ ʩʫʜʠʥʠ ʜʦ ʤʝʞʽ ʤʽʞ ʤʝʜʽʻʶ ʪʘ ʘʜʚʝʥʪʠʮʽʻʶ. ɿʘ ʥʦʨʤʘʪʠʚʥʽ ʊɯʄ 

ɿʉɸ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢ ʊɯʄ < 0,9 ʤʤ [159, 162]. 

ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ ɽʂɻ, ɽʭʦʂɻ, ɼʄɸʊ, ʜʦʧʣʝʨʦʛʨʘʬʽʷ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ ʟʙʝʨʽʛʘʣʠʩʴ 

ʫ ʙʘʟʽ ʜʘʥʠʭ, ʨʦʟʨʦʙʣʝʥʽʡ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʜʦʜʘʪʢʫ Microsoft Excel, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʜʦʟʚʦʣʷʣʦ ʨʦʙʠʪʠ ʰʚʠʜʢʠʡ ʟʘʧʠʪ ʟʘ ʥʝʦʙʭʽʜʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʪʘ ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʦʨʪ 

ʜʘʥʠʭ ʜʦ ʽʥʰʠʭ ʧʨʦʛʨʘʤ. 

ʇʝʨʝʨʘʭʦʚʘʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʽ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚ 

ʬʦʨʤʘʪʽ ʦʜʥʦʤʦʤʝʥʪʥʦʛʦ ʢʦʛʦʨʪʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʙʝʟʤʝʜʠʢʘʤʝʥʪʦʟʥʦʤʫ ʬʦʥʽ 

(ʟʘ 2 ʜʦʙʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ɼʄɸʊ ʽ ʟʘʙʦʨʫ ʙʽʦʭʽʤʽʯʥʠʭ ʘʥʘʣʽʟʽʚ ʚʽʜʤʽʥʷʣʠʩʴ 

ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʽ ʧʨʝʧʘʨʘʪʠ). ʇʝʨʝʜ ʪʠʤ, ʷʢ ʚʢʣʶʯʠʪʠ ʧʘʮʽʻʥʪʘ ʫ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʭʚʦʨʠʡ ʙʫʚ ʽʥʬʦʨʤʦʚʘʥʠʡ ʧʨʦ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʟʘʙʦʨʫ ʙʽʦʤʘʪʝʨʽʘʣʫ ʜʣʷ ʥʘʫʢʦʚʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʦʞʣʠʚʽ ʨʠʟʠʢʠ, ʣʠʰʝ ʧʽʩʣʷ ʯʦʛʦ, ʟʘ ʟʛʦʜʦʶ ʦʙʦʭ ʩʪʦʨʽʥ, ʧʘʮʽʻʥʪ 

ʧʽʜʧʠʩʫʚʘʚ ʽʥʬʦʨʤʦʚʘʥʫ ʟʛʦʜʫ ʥʘ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ. ʋ ʨʘʟʽ ʧʽʜʚʠʱʝʥʥʷ ɸʊ ʽ 

ʚʠʥʠʢʥʝʥʥʷ ʩʠʤʧʪʦʤʘʪʠʢʠ ʧʘʮʽʻʥʪʘʤ ʙʫʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʧʨʝʧʘʨʘʪʠ ʢʦʨʦʪʢʦʾ ʜʽʾ 

(ʢʘʧʪʦʧʨʠʣ, ʝʙʨʘʥʪʽʣ, ʬʘʨʤʦʜʠʧʽʥ) ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ (ʧʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ 
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ʣʠʰʝ 7 ʪʘʢʠʭ ʚʠʧʘʜʢʽʚ). ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʝʦʙʭʽʜʥʠʭ ʦʙʩʪʝʞʝʥʴ, 

ʧʘʮʽʻʥʪʘʤ ʥʘʩʪʽʡʣʠʚʦ ʨʝʢʦʤʝʥʜʫʚʘʣʠ ʧʨʠʡʦʤ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

 

2.3 ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʫ 

ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ StatSoft çStatisticaè v. 12.0 ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ [163]. 

ʋ ʨʘʟʽ ʢʽʣʴʢʽʩʥʠʭ ʚʝʣʠʯʠʥ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʤʝʜʽʘʥʠ ʪʘ 

ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʦʛʦ ʨʦʟʤʘʭʫ (25 ʽ 75 ʧʨʦʮʝʥʪʠʣʽ), ʫ ʨʘʟʽ ʚʽʜʥʦʩʥʠʭ ʚʝʣʠʯʠʥ ï ʫ 

ʚʠʛʣʷʜʽ ʚʽʜʩʦʪʢʽʚ (%). ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʥʝʡʨʦʛʦʨʤʦʥʽʚ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʟʥʘʯʝʥʥʷ 25 ʽ 75 ʧʨʦʮʝʥʪʠʣʶ ʚ ʦʙʩʪʝʞʝʥʽʡ ʚʠʙʽʨʮʽ. ɺʝʣʠʯʠʥʫ < ʟʘ ʟʥʘʯʝʥʥʷ 

25 ʧʨʦʮʝʥʪʠʣʶ ʨʦʟʛʣʷʜʘʣʠ ʷʢ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ (ɺʅ), > 75 ʧʨʦʮʝʥʪʠʣʶ ï ʷʢ 

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʡ (ɺɺ), ʘ ʟʥʘʯʝʥʥʷ ʫ ʤʝʞʘʭ ʚʽʜ 25 ʜʦ 75 ʧʨʦʮʝʥʪʠʣʶ ï ʷʢ ʧʨʦʤʽʞʥʠʡ 

(ʘʙʦ ʚʽʜʥʦʩʥʦ ʧʦʤʽʨʥʠʡ) (ɺʇ) ʨʽʚʝʥʴ ʛʦʨʤʦʥʫ ʚʽʜʧʦʚʽʜʥʦ. 

ʇʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʚʝʣʠʯʠʥ ʫ ʛʨʫʧʘʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ U-ʢʨʠʪʝʨʽʶ 

ʄʘʥʥʘïʋʽʪʥʽ ʽ Kruskal-Wallis ANOVA test, ʚʽʜʥʦʩʥʠʭ ʚʝʣʠʯʠʥ ï ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
. 

ɺʽʨʦʛʽʜʥʦʶ ʚʚʘʞʘʣʠ ʨʽʟʥʠʮʶ p<0,05. ɸʩʦʮʽʘʪʠʚʥʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʣʠ 

ʚʠʟʥʘʯʝʥʽ ʟʘ ʨʘʥʛʦʚʠʤ ʢʦʨʝʣʷʮʽʡʥʠʤ ʘʥʘʣʽʟʦʤ ʉʧʽʨʤʝʥʘ. ʇʦʨʦʛʦʚʽ ʚʝʣʠʯʠʥʠ ʜʣʷ 

ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ ʪʘ ʚʽʜʥʦʰʝʥʥʷ ʰʘʥʩʽʚ ʟʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ [163]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʝʜʠʢʪʦʨʽʚ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʧʦʢʨʦʢʦʚʦʾ 

ʨʝʛʨʝʩʽʾ, ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʙʫʣʘ ʦʮʽʥʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʫ 

ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ (ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʪʝʨʤʽʥʘʮʽʾ) ʪʘ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ. 

ɯʥʬʦʨʤʘʪʠʚʥʽʩʪʴ, ʯʫʪʣʠʚʽʩʪʴ ʽ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʧʨʦʥʦʟʫʚʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ [163]. 
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ʈʆɿɼɯʃ 3 

ʇʃɸɿʄʆɺʀʁ ʈɯɺɽʅʔ ɻɸʃɽʂʊʀʅʋ-3 ɯ ɸʃʔɼʆʉʊɽʈʆʅʋ ɺ ʇɸʎɯɭʅʊɯɺ ɯɿ 

ɻɯʇɽʈʊʆʅɯʏʅʆʖ ʍɺʆʈʆɹʆʖ ɯɯ ʉʊɸɼɯɰ ʄʆʃʆɼʆɻʆ ɯ ʉɽʈɽɼʅʔʆɻʆ 

ɺɯʂʋ ɺ ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʈɯɿʅʀʍ ʂʃɯʅɯʏʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

 

3.1 ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʦʩʥʦʚʥʽʡ ʚʠʙʽʨʮʽ ʭʚʦʨʠʭ 

(n=160) ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,35 (ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ) ʜʦ 7,84 ʥʛ/ʤʣ 

(ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ) ʚʽʜʧʦʚʽʜʥʦ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʚʝʣʠʯʠʥʘ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ 

ʥʝʡʨʦʛʦʨʤʦʥʫ ʩʢʣʘʣʘ 2,02Ñ0,10, ʤʝʜʽʘʥʘ ï 2,01 ʪʘ ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ï 1,06  

(25-ʡ ʧʝʨʩʘʥʪʠʣʴ) ʽ 2,44 ʥʛ/ʤʣ (75-ʡ ʧʝʨʩʘʥʪʠʣʴ) ʚʽʜʧʦʚʽʜʥʦ. 

ɺ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ (n=27) ʢʦʣʠʚʘʥʥʷ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʟʥʘʭʦʜʠʣʦʩʴ 

ʫ ʤʝʞʘʭ ʚʽʜ 0,2 ʜʦ 2,4 ʥʛ/ʤʣ, ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ ʩʢʣʘʣʘ ï 1,21Ñ0,14, 

ʤʝʜʽʘʥʘ ï 1,20 ʽ ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ï 0,60 ʽ 1,80 ʥʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ. 

ɸʥʘʣʽʟ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʦʩʥʦʚʥʽʡ ʽ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʘʭ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʪʘʙʣ. 3.1) ʧʦʢʘʟʘʚ, ʱʦ ʨʽʚʝʥʴ 

ʥʝʡʨʦʛʦʨʤʦʥʫ ʚ ʮʽʣʦʤʫ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤ ʫ ʦʩʥʦʚʥʽʡ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ (2,01 ʧʨʦʪʠ 1,20 ʥʛ/ʤʣ, ʨ=0,0005). ʊʘʢʘ ʞ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʽ ʧʨʠ ʘʥʘʣʽʟʽ ʚ ʛʨʫʧʘʭ ʯʦʣʦʚʽʢʽʚ (1,99 ʧʨʦʪʠ 1,25 ʥʛ/ʤʣ, ʨ=0,02) ʽ 

ʞʽʥʦʢ (2,04 ʧʨʦʪʠ 1,00 ʥʛ/ʤʣ, ʨ=0,02). ʇʨʠ ʮʴʦʤʫ ʤʠ ʥʝ ʚʠʷʚʠʣʠ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ (ʨ>0,60) ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʤʽʞ ʯʦʣʦʚʽʢʘʤʠ ʽ ʞʽʥʢʘʤʠ 

ʷʢ ʚ ʦʩʥʦʚʥʽʡ, ʪʘʢ ʽ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʘʭ. ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʠʣʠ ʧʨʦ 

ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʥʝʟʘʣʝʞʥʦ ʚʜ̔ ʩʪʘʪʽ 

ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʝʚʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 ʷʢ ʚ ʦʩʥʦʚʥʽʡ, ʪʘʢ ʽ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʦʩʥʦʚʥʽʡ ʽ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʘʭ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ, ʩʚʽʜʯʠʣʠ ʧʨʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚ ʛʨʫʧʽ 

ʤʦʣʦʜʠʭ ʦʩʽʙ (1,67 ʧʨʦʪʠ 1,10 ʥʛ/ʤʣ, ʨ=0,06) ʽ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚ ʦʩʽʙ 
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ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ (2,33 ʧʨʦʪʠ 1,50 ʥʛ/ʤʣ, ʨ=0,005). ʂʨʽʤ ʪʦʛʦ, ʙʫʣʘ ʚʽʜʤʽʯʝʥʘ 

ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʚ ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 ʤʽʞ ʧʘʮʽʻʥʪʘʤʠ ʩʝʨʝʜʥʴʦʛʦ ʽ ʤʦʣʦʜʦʛʦ ʚʽʢʫ 

(2,33 ʧʨʦʪʠ 1,67 ʥʛ/ʤʣ, ʨ=0,003) ʚ ʦʩʥʦʚʥʽʡ, ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʪʘʢʦʾ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ 

ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ (ʨ=0,96). ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʛʨʫʧʦʶ. ʅʘʪʦʤʽʩʪʴ ʟʘʣʝʞʥʽʩʪʴ ʨʽʚʥʷ ʛʦʨʤʦʥʫ ʚʽʜ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ ʚʠʟʥʘʯʝʥʘ ʣʠʰʝ ʚ 

ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ. 

 

ʊʘʙʣʠʮʷ 3.1 ï ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʦʩʥʦʚʥʽʡ ʽ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʘʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʉʪʘʪʝʚʦ-ʚʽʢʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 

ʈ ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

(n=160) 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n=27) 

ʋ ʮʽʣʦʤʫ 2,01 (1,06; 2,45) 1,20 (0,60; 1,80) 0,0005 

ʏʦʣʦʚʽʢʠ 
(n=80) 

1,99 (1,07; 2,35) 

(n=16) 

1,25 (0,60; 1,70) 
0,02 

ɾʽʥʢʠ 
(n=80) 

2,04 (1,03; 2,68) 

(n=11) 

1,00 (0,50; 2,00)  
0,02 

ʈ ʯʦʣʦʚʽʢʠ ï ʞʽʥʢʠ 0,63 0,94  

ʄʦʣʦʜʠʡ ʚʽʢ 
(n=76) 

1,67 (0,89; 2,33) 

(n=16) 

1,10 (0,55; 1,95) 
0,06 

ʉʝʨʝʜʥʽʡ ʚʽʢ 
(n=84) 

2,33 (1,32; 3,03) 

(n=11) 

1,50 (0,60; 1,80) 
0,005 

ʈ ʤʦʣʦʜʠʡ ï ʩʝʨʝʜʥʽʡ ʚʽʢ 0,003 0,96  

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ U-ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ ï ʋʪ̔ʥʽ. 

 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ, ʱʦ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ, 

ʙʫʣʦ ʚʠʜʽʣʝʥʦ 3-ʠ ʧʣʘʟʤʦʚʠʭ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3: 1-ʠʡ ʨʽʚʝʥʴ ï ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ 

(ɺʅ) (< 1,1 ʥʛ/ʤʣ), 2-ʠʡ ï ʚʽʜʥʦʩʥʦ ʧʦʤʽʨʥʠʡ (ɺʇ) (ʚʽʜ 1,1 ʜʦ 2,4 ʥʛ/ʤʣ) ʽ 3-ʽʡ ï 

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʡ (ɺɺ) ʨʽʚʝʥʴ (> 2,4 ʥʛ/ʤʣ). ʊʘʢ, ɺʅ ʨʽʚʝʥʴ ʥʝʡʨʦʛʦʨʤʦʥʫ ʙʫʚ 

ʚʠʟʥʘʯʝʥʠʡ ʥʘʤʠ ʚ 43 (26,9%), ɺʇ ï ʫ 72 (45,0%) ʽ ɺɺ ï ʫ 45 (28,1%) ʧʘʮʽʻʥʪʽʚ 

ʚʜ̔ʧʦʚʽʜʥʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ ʟʘ ʨʽʚʥʷʤʠ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʦʩʥʦʚʥʦʾ 
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ʛʨʫʧʠ (ʨʠʩ. 3.1) ʩʚʽʜʯʠʣʠ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʤʽʞʛʨʫʧʦʚʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʚ 

ʯʘʩʪʦʪʽ ʨʝʻʩʪʨʘʮʽʾ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʥʝʡʨʦʛʦʨʤʦʥʫ (ʨ>0,10). ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʚʜʨʫʛʝ 

ʧʽʜʪʚʝʨʜʞʫʚʘʣʠ ʬʘʢʪ (ʪʘʙʣ. 3.1) ʚʽʜʩʫʪʥʦʩʪʽ ʩʫʪʪʻʚʠʭ ʩʪʘʪʝʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ 

ʭʘʨʘʢʪʝʨʽ ʟʤʽʥ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʘ-3 ʫ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ. 

 

 

ʈʠʩʫʥʦʢ 3.1 ï ʈʦʟʧʦʜʽʣ ʟʘ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ 

(ʫ %) 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʯʘʩʪʦʪ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
, ʨ>0,10. 

 

ɼʝʱʦ ʽʥʰʘ ʩʠʪʫʘʮʽʷ ʤʘʣʘ ʤʽʩʮʝ ʧʨʠ ʘʥʘʣʽʟʽ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ (ʨʠʩ. 3.2). ʊʘʢ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʫ ʯʘʩʪʦʪʫ 

ʨʝʻʩʪʨʘʮʽʾ ɺɺ ʨʽʚʥʷ ʥʝʡʨʦʛʦʨʤʦʥʫ (> 2,4 ʥʛ/ʤʣ) ʫ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʭʚʦʨʠʤʠ ʤʦʣʦʜʦʛʦ ʚʽʢʫ (34,6% ʧʨʦʪʠ 21,0%, ʨ=0,05). ʆʩʪʘʥʥʻ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦ ʬʘʢʪ 

ʧʨʠʥʮʠʧʦʚʠʭ ʚʽʢʦʚʠʭ ʟʤʽʥ ʫ ʨʽʚʥʽ ʛʦʨʤʦʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ. 

 

 

ʈʠʩʫʥʦʢ 3.2 ï ʈʦʟʧʦʜʽʣ ʟʘ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ (ʫ %) 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʯʘʩʪʦʪ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
, ʨ<0,05 ''*'' 
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ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚ ʛʨʫʧʘʭ ʭʚʦʨʠʭ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ɸɻ (ʨʠʩ. 3.3) ʧʦʢʘʟʘʣʠ, 

ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɸɻ 1 ʩʪʫʧʝʥʷ ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ɺʅ (42,4% ʧʨʦʪʠ 22,5% ʽ 23,4% 

ʚʽʜʧʦʚʽʜʥʦ) ʽ ʨʽʜʰʝ ï ɺɺ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 (12,1% ʧʨʦʪʠ 33,8% ʽ 27,7% ʚʽʜʧʦʚʽʜʥʦ), 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ɸɻ 2 ʽ 3 ʩʪʫʧʝʥʽʚ. ʆʧʠʩʘʥʘ ʨʽʟʥʠʮʷ % ʥʘʙʫʚʘʣʘ ʩʪʘʪʠʩʪʠʯʥʫ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʣʠʰʝ ʤʽʞ ʧʘʮʽʻʥʪʘʤʠ ʟ ɸɻ 1 ʽ 2 ʩʪʫʧʝʥʷ (ʨ=0,03 ʽ 0,02 ʚʽʜʧʦʚʽʜʥʦ). 

ɺʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʤʽʞ ʧʘʮʽʻʥʪʘʤʠ ʟ 1 ʽ 3 ʩʪʫʧʝʥʝʤ ɸɻ ʤʦʞʣʠʚʦ 

ʙʫʣʦ ʧʦʷʩʥʠʪʠ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʧʘʮʽʻʥʪʽʚ ʟ 3 ʩʪʫʧʝʥʝʤ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

1 ʩʪʫʧʝʥʝʤ ɸɻ, ʷʢʽ ʫʚʽʡʰʣʠ ʜʦ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʚʝʨʪʘʚ ʫʚʘʛʫ ʽ ʪʦʡ ʬʘʢʪ, ʱʦ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ɸɻ 2 ʽ 3 ʩʪʫʧʝʥʷ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʟʘ ʨʽʚʥʷʤʠ ʛʦʨʤʦʥʫ ʥʘʙʫʚʘʚ 

ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʦʾ ʥʘʧʨʘʚʣʝʥʥʦʩʪʽ. 

ʇʦʨʽʚʥʷʥʥʷ ʤʝʜʽʘʥ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʤʽʞ ʭʚʦʨʠʤʠ ʟ ɸɻ ʽ ʨʽʟʥʠʤ 

ʩʪʫʧʝʥʝʤ ɸɻ ʧʦʢʘʟʘʚ, ʱʦ ʧʘʮʽʻʥʪʠ ʟ ɸɻ 1 ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʠʡ ʨʽʚʝʥʴ 

ʥʝʡʨʦʛʦʨʦʤʥʫ ʥʽʞ ʧʘʮʽʻʥʪʠ ʟ ɸɻ 2 ʽ 3 ʩʪʫʧʝʥʷ (1,34 ʧʨʦʪʠ 2,08 ʽ 2,09 ʥʛ/ʤʣ, ʨ<0,05). 

 

 
 

1. ɸɻ 1 ʩʪʫʧʝʥʷ 2. ɸɻ 2 ʩʪʫʧʝʥʷ 3. ɸɻ 3 ʩʪʫʧʝʥʷ 

n=33 n=80 n=47 

1,34 (0,89; 1,99) 2,08 (1,23; 2,74) 2,09 (1,21; 2,50) 

ʨ1-2=0,01; ʨ1-3=0,04; ʨ2-3=1,00 

ʈʠʩʫʥʦʢ 3.3 ï ʈʦʟʧʦʜʽʣ ʟʘ ʨʽʚʥʝʤ (ʫ %) ʽ ʤʝʜʽʘʥʦʶ ʚʝʣʠʯʠʥʠ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

(ʫ ʥʛ/ʤʣ) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ɸɻ 

ʇʨʠʤʽʪʢʠ: 1.ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʯʘʩʪʦʪ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 (''*'' ï p=0,02; 

''@'' ï ʨ=0,03); 2. ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ ï ʟʘ Kruskal-Wallis 

ANOVA test & Median test. 
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ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʧʨʠʥʮʠʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪ ̔ʫ ʭʘʨʘʢʪʝʨʽ ʨʦʟʧʦʜʽʣʫ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʚ 

ʚʝʣʠʯʠʥʽ ʤʝʜʽʘʥʠ ʡʦʛʦ ʨʽʚʥʷ ʤʽʞ ʧʘʮʽʻʥʪʘʤʠ ʟ ɸɻ 1 ʩʪʫʧʝʥʷ ʽ ʭʚʦʨʠʤʠ ʟ ɸɻ 2 ʽ 

3 ʩʪʫʧʝʥʷ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥ ʤʽʞ ʦʩʪʘʥʥʽʤʠ. 

ɸʥʘʣʦʛʽʯʥʠʡ ʥʘʚʝʜʝʥʦʤʫ ʚʠʱʝ ʘʥʘʣʽʟ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʚ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ ʟ 

ʨʽʟʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ɸɻ (ʨʠʩ. 3.4). ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ, ʱʦ ʚ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ʪʨʠʚʘʣʽʩʪʶ 

ɸɻ ʜʦ 5 ʨʦʢʽʚ ʩʫʪʪʻʚʦ ʯʘʩʪʽʰʝ ʨʝʻʩʪʨʫʚʘʣʠ ʚʠʧʘʜʢʠ ʟ ɺʅ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ʙʽʣʴʰ ʪʨʠʚʘʣʠʤ ʛʽʧʝʨʪʝʥʟʠʚʥʠʤ ʘʥʘʤʥʝʟʦʤ (45,7% ʧʨʦʪʠ 

19,2% ʽ 25,5%, ʨ=0,004 ʽ 0,05 ʚʽʜʧʦʚʽʜʥʦ). ʇʨʠʥʮʠʧʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʨʦʟʧʦʜʽʣʽ 

ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʥʝʡʨʦʛʦʨʤʦʥʫ ʤʽʞ ʭʚʦʨʠʤʠ ʟ ʪʨʠʚʘʣʽʩʪʶ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ  

5-10 ʽ ʙʽʣʴʰʝ 10 ʨʦʢʽʚ ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ. 

 

 
 

1. < 5 ʨʦʢʽʚ 2. 5-10 ʨʦʢʽʚ 3. > 10 ʨʦʢʽʚ 

n=35 n=78 n=47 

1,22 (0,69; 2,24) 2,12 (1,34; 2,45) 2,05 (1,08; 2,60) 

ʨ1-2=0,02; ʨ1-3=0,05; ʨ2-3=1,00 

ʈʠʩʫʥʦʢ 3.4 ï ʈʦʟʧʦʜʽʣ ʟʘ ʨʽʚʥʝʤ (ʫ %) ʽ ʤʝʜʽʘʥʦʶ ʚʝʣʠʯʠʥʠ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

(ʫ ʥʛ/ʤʣ) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ 

ʇʨʠʤʽʪʢʠ: 1. ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʯʘʩʪʦʪ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 (''#'' ï 

p=0,05; ''@'' ï ʨ=0,004); 2. ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ ʟʘ Kruskal-

Wallis ANOVA test & Median test. 

 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʨʽʚʥʷʥʥʷ ʤʝʜʽʘʥʠ ʚʝʣʠʯʠʥʠ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʧʦʢʘʟʘʣʦ 
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ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚ ʛʨʫʧʽ ʟ ʛʽʧʝʨʪʝʥʟʠʚʥʠʤ ʘʥʘʤʥʝʟʦʤ ʜʦ 5 ʨʦʢʽʚ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʤʥʝʟʦʤ 5-10 ʽ ʙʽʣʴʰʝ 10 ʨʦʢʽʚ (1,22 ʧʨʦʪʠ 2,12 ʽ 2,05 ʧʛ/ʤʣ, 

ʨ<0,05). 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʧʨʠʥʮʠʧʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ 

ʭʘʨʘʢʪʝʨʽ ʨʦʟʧʦʜʽʣʫ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʚ ʚʝʣʠʯʠʥʽ ʤʝʜʽʘʥʠ ʡʦʛʦ ʨʽʚʥʷ ʤʽʞ 

ʧʘʮʽʻʥʪʘʤʠ ʟ ʪʨʠʚʘʣʽʩʪʶ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ ʜʦ 5 ʽ ʭʚʦʨʠʤʠ ʟ ʘʥʘʤʥʝʟʦʤ 5-10 ʽ 

ʙʽʣʴʰʝ 10 ʨʦʢʽʚ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥ ʤʽʞ ʦʩʪʘʥʥʽʤʠ ʛʨʫʧʘʤʠ. 

ɸʥʘʣʽʟ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ 

ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʭ ʌʈ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ (ʪʘʙʣ. 3.2), ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ 

ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʚʽʜʩʫʪʥʽʤ/ʥʘʷʚʥʠʤ ʦʞʠʨʽʥʥʷʤ ʽ ʜʠʩʣʽʧʽʜʝʤʽʻʶ ʪʘ 

ʾʭ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʛʨʫʧʘʭ ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʽ ʦʙʪʷʞʝʥʦʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʧʘʜʢʦʚʦʩʪʽ. 

ʊʘʢ, ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʦʞʠʨʽʥʥʷʤ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʭʚʦʨʠʭ ʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ, (2,57 ʧʨʦʪʠ 1,22 ʥʛ/ʤʣ, p<0,0001) ʽ ʫ ʚʠʧʘʜʢʘʭ 

ʽʟ ʜʠʩʣʽʧʽʜʝʤʽʻʶ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʭʚʦʨʠʭ ʟ ʥʦʨʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʧʨʦʘʪʝʨʦʛʝʥʥʠʭ ʣʽʧʽʜʽʚ, 

(2,16 ʧʨʦʪʠ 1,32 ʥʛ/ʤʣ, ʨ=0,002). 

 

ʊʘʙʣʠʮʷ 3.2 ï ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ 

ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ 

ʊʶʪʶʥʦʧʘʣʽʥʥʷ  

ʊʘʢ (n=58) ʅʽ (n=102) P 

2,07 (1,08; 2,50) 1,97 (1,05; 2,42) 0,65 

ʆʞʠʨʽʥʥʷ 

ʊʘʢ (n=69) ʅʽ (n=91) ʈ 

2,57 (2,24; 3,35) 1,22 (0,87; 1,94) <0,0001 

ɼʠʩʣʽʧʽʜʝʤʽʷ 

ʊʘʢ (n=119) ʅʽ (n=41) ʈ 

2,16 (1,23; 3,01) 1,32 (0,98; 2,03) 0,002 

ʉʝʨʮʝʚʘ-ʩʫʜʠʥʥʘ ʩʧʘʜʢʦʚʽʩʪʴ 

ʊʘʢ (n=68) ʅʽ (n=92) ʈ 

1,99 (1,03; 2,45) 2,04 (1,21; 2,46) 0,68 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ U-ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ ï ʋʪ̔ʥʽ. 
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ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʠʣʠ ʧʨʦ ʧʝʚʥʫ ʘʩʦʮʽʘʮʽʶ ʤʽʞ 

ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʪʘʢʠʤʠ ʌʈ ʷʢ ʦʞʠʨʽʥʥʷ ʽ ʜʠʩʣʽʧʽʜʝʤʽʷ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʟʘ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʘʮʽʻʥʪʽʚ ʟ 

ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʽ ʦʞʠʨʽʥʥʷʤ (ʨʠʩ. 3.5) ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ, ʱʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʦʞʠʨʽʥʥʷ ʨʝʻʩʪʨʫʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ɺɺ (58,0% ʧʨʦʪʠ 4,4%, 

ʨ<0,0001) ʽ ʟʤʝʥʰʝʥʥʷ ʟ ɺʅ ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʫ (45,1% ʧʨʦʪʠ 2,9%, ʨ<0,0001), ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʮʽʻʥʪʘʤʠ ʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ. ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʚʜʨʫʛʝ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʩʫʪʪʻʚʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʦʞʠʨʽʥʥʷʤ. 

ʗʢ ʧʨʦʜʦʚʞʝʥʥʷ ʮʴʦʛʦ ʘʥʘʣʽʟʫ ʤʠ ʧʦʨʽʚʥʷʣʠ ʤʝʜʽʘʥʫ ʚʝʣʠʯʠʥʠ ʧʣʘʟʤʦʚʦʛʦ 

ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ɯʄʊ (ʨʠʩ. 3.6), ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʚʠʜʽʣʝʥʥʷ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʪʘʪʫʨʠ ʧʘʮʽʻʥʪʽʚ. 

 

 

ʈʠʩʫʥʦʢ 3.5 ï ʈʦʟʧʦʜʽʣ ʟʘ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʦʞʠʨʽʥʥʷ (ʫ %) 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 (''#'' ï 

p<0,001; ''@'' ï ʨ<0,001). 

 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ 

ʥʝʡʨʦʛʦʨʤʦʥʫ ʚʽʜ ʧʘʮʽʻʥʪʽʚ ʟ ʦʧʪʠʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ (ɯʄʊ < 25 ʢʛ/ʤ
2
) ʜʦ ʧʘʮʽʻʥʪʽʚ 

ʟ ʦʞʠʨʽʥʥʷʤ 3 ʩʪʫʧʝʥʷ (ɯʄʊ > 40 ʢʛ/ʤ
2
). ɼʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʪʨʠʤʘʥʘ 

ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʦʧʪʠʤʘʣʴʥʦʶ ʤʘʩʦʶ ʽ ʭʚʦʨʠʤʠ ʟ ʦʞʠʨʽʥʥʷʤ ʚʩʽʭ ʩʪʫʧʝʥʽʚ 

(1,18 ʧʨʦʪʠ 2,47, 3,09 ʽ 4,39 ʥʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,04) ʽ ʭʚʦʨʠʭ ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ 
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(ɯʄʊ ï 25-30 ʢʛ/ʤ
2
) ʟ ʧʘʮʽʻʥʪʘʤʠ ʟ ʦʞʠʨʽʥʥʷʤ 1 ʽ 2 ʩʪʫʧʝʥʷ (1,3 ʧʨʦʪʠ 2,47 ʽ 

3,09 ʥʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,0001). 

ʆʪʞʝ, ʩʣʽʜ ʙʫʣʦ ʢʦʥʩʪʘʪʫʚʘʪʠ ʧʨʠʥʮʠʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʣʘʟʤʦʚʦʤʫ ʨʽʚʥʽ 

ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʦʧʪʠʤʘʣʴʥʦʶ ʽ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʽ 

ʧʘʮʽʻʥʪʘʤʠ ʟ ʦʞʠʨʽʥʥʷʤ 1-3 ʩʪʫʧʝʥʷ ʟ ʜʨʫʛʦʛʦ. 

 

 
 

 ɯʄʊ ï 25-30 ʢʛ/ʤ
2
 ɯʄʊ -30-35 ʢʛ/ʤ

2
 ɯʄʊ -35-40 ʢʛ/ʤ

2
 ɯʄʊ > 40 ʢʛ/ʤ

2
 

ɯʄʊ < 25 ʢʛ/ʤ
2
 1,00 <0,00001 <0,00001 0,03 

ɯʄʊ ï 25-30 ʢʛ/ʤ
2
  <0,00001 <0,00001 0,13 

ɯʄʊ -30-35 ʢʛ/ʤ
2
 <0,00001  1,00 1,00 

ɯʄʊ -35-40 ʢʛ/ʤ
2
 <0,00001 1,00  1,00 

ɯʄʊ > 40 ʢʛ/ʤ
2
 0,03 1,00 1,00  

ʈʠʩʫʥʦʢ 3.6  ʄʝʜʽʘʥʘ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 (ʫ ʥʛ/ʤʣ) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Kruskal-

Wallis ANOVA & Median test. 

 

ʅʝ ʤʝʥʰ ʮʽʢʘʚʠʤ, ʟ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʚʠʷʚʠʚʩʷ ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥ 

ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʟ ʢʽʣʴʢʽʩʪʶ ʚʠʷʚʣʝʥʠʭ ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʭ ʌʈ (ʨʠʩ. 3.7). 

ɿʚʝʨʪʘʣʦ ʫʚʘʛʫ, ʱʦ ʨʽʚʝʥʴ ʥʝʡʨʦʛʦʨʤʦʥʫ ʙʫʚ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ ʫ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ 

ʽ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 1-ʛʦ ʙʫʜʴ-ʷʢʦʛʦ ʌʈ (1,32 ʽ 1,30 ʥʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ, ʨ=1,00). ʗʢ ʩʚʽʜʯʘʪʴ 

ʜʘʥʽ ʨʠʩ. 3.7, ʧʦʯʠʥʘʶʯʠ ʟ 2-ʦʭ ʌʈ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʧʨʦʛʨʝʩʠʚʥʦ ʟʨʦʩʪʘʻ ʚʽʜ 2,19 

ʜʦ 2,35 ʥʛ/ʤʣ. ʎʝ ʦʪʨʠʤʫʻ ʩʪʘʪʠʩʪʠʯʥʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟ ʭʚʦʨʠʤʠ ʟ ʚʽʜʩʫʪʥʽʤʠ ʌʈ  

(ʟ 2-ʤʘ ʌʈ ʚʠʟʥʘʯʝʥʘ ʣʠʰʝ ʪʝʥʜʝʥʮʽʷ ʜʦ ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʨ=0,07) ʽ ʟ ʛʨʫʧʦʶ ʟ 1-ʠʤ ʌʈ 
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(0,78; 1,45) 
(0,89; 2,07) 

(2,16; 3,19) 

(2,42; 3,40) 

(2,48; 6,35) 
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(ʨ<0,02). 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥ ̫

ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʙʫʜʴ-ʷʢʠʭ ʽ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 1-ʛʦ ʌʈ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʽ 

ʧʘʮʽʻʥʪʘʤʠ ʟ 2-4 ʌʈ ï ʟ ʜʨʫʛʦʛʦ. 

ʆʪʞʝ, ʜʦʚʝʜʝʥʠʡ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʡ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ 

ʦʩʦʙʘʤʠ ʪʦʛʦ ʞ ʚʽʢʫ (2,01 ʧʨʦʪʠ 1,20 ʥʛ/ʤʣ, ʨ=0,0005). ʊʘʢʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʦʚʦʛʦ ʮʝʥʟʫ (ʤʦʣʦʜʠʡ ʘʙʦ ʩʝʨʝʜʥʽʡ ʚʽʢ) 

ʦʙʩʪʝʞʝʥʠʭ. 

 

 
 

 1 ʌʈ 2 ʌʈ 3 ʌʈ 4 ʌʈ 

ɺʽʜʩʫʪʥʽ 1,00 0,07 0,003 0,01 

1 ʌʈ  0,01 0,0001 0,003 

2 ʌʈ 0,01  1,00 1,00 

3 ʌʈ 0,0001 1,00  1,00 

4 ʌʈ 0,003 1,00 1,00  

ʈʠʩʫʥʦʢ 3.7  ʄʝʜʽʘʥʘ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 (ʫ ʥʛ/ʤʣ) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ 

ʇʨʠʤʽʪʢʠ: 

1. ʌʈ ï ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ. 

2. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Kruskal-Wallis 

ANOVA & Median test. 

 

ʇʦʢʘʟʘʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʧʣʘʟʤʦʚʦʤʫ ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 ʫ 
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1,32 1,3  

2,19 
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(0,89; 1,77) 
(0,89; 2,04) 

(1,12; 2,72) 
(1,35; 3,23) (2,11; 2,77) 
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ʞʽʥʦʢ ʽ ʯʦʣʦʚʽʢʽʚ ʷʢ ʚ ʦʩʥʦʚʥʽʡ, ʪʘʢ ʽ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʘʭ ʭʚʦʨʠʭ. 

ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʬʘʢʪ ʧʨʠʥʮʠʧʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʭʘʨʘʢʪʝʨʽ ʨʦʟʧʦʜʽʣʫ 

ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 (ɺʅ, ɺʇ ʽ ɺɺ) ʽ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ: 

ʫ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʽʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤ ʚʽʢʦʤ; ʫ ʭʚʦʨʠʭ ʟ 

2 ʽ 3 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1 ʩʪʫʧʝʥʝʤ ɸɻ; ʫ ʚʠʧʘʜʢʘʭ ʪʨʠʚʘʣʦʩʪʽ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ 

5-10 ʽ ʙʽʣʴʰʝ 10 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʠʚʘʣʽʩʪʶ ʘʥʘʤʥʝʟʫ ʜʦ 5 ʨʦʢʽʚ; ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʞʠʨʽʥʥʷʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ; ʫ ʚʠʧʘʜʢʘʭ ʟ 

ʦʧʪʠʤʘʣʴʥʦʶ ʽ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʞʠʨʽʥʥʷʤ 1-3 ʩʪʫʧʝʥʷ; ʫ 

ʭʚʦʨʠʭ ʟ ʜʠʩʣʽʧʽʜʝʤʽʻʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʧʨʦʘʪʝʨʦʛʝʥʥʠʭ ʣʽʧʽʜʽʚ; ʫ 

ʚʠʧʘʜʢʘʭ ʟ ʚʽʜʩʫʪʥʽʤ ʽ ʦʜʥʠʤ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤ ʌʈ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʷʚʥʩ̔ʪʴ 2-4 ʌʈ. 

 

3.2 ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ 

(n=160) ʟʥʘʭʦʜʠʚʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 114,1 (ʤʽʥʽʤʘʣʴʥʝ) ʜʦ 841,7 ʧʛ/ʤʣ (ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ) ʚʽʜʧʦʚʽʜʥʦ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʚʝʣʠʯʠʥʘ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʦʨʤʦʥʫ ʩʢʣʘʣʘ 

276,3Ñ7,0, ʤʝʜʽʘʥʘ ʧʦʢʘʟʥʠʢʘ ï 293 ʽ ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ï 206 (25-ʡ 

ʧʝʨʩʘʥʪʠʣʴ) ʽ 325 ʧʛ/ʤʣ (75-ʡ ʧʝʨʩʘʥʪʠʣʴ) ʚʽʜʧʦʚʽʜʥʦ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ (n=27) ʢʦʣʠʚʘʥʥʷ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚʽʜʙʫʚʘʣʦʩʴ ʫ ʤʝʞʘʭ ʚʽʜ 5,2 ʜʦ 70,1 ʧʛ/ʤʣ, ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ 

ʩʢʣʘʣʘ ï 33,3Ñ3,7, ʤʝʜʽʘʥʘ ï 32 ʽ ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ï 18 ʽ 47 ʧʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ. 

ɸʥʘʣʽʟ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʚʝʜʝʥʠʡ ʥʘʤʠ ʟʘ ʧʨʠʥʮʠʧʦʤ, ʥʘʚʝʜʝʥʠʤ ʫ ʨʦʟʜʽʣʽ 3.1. ʊʘʢ, ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚ ʦʩʥʦʚʥʽʡ ʽ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʘʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʝʚʦ-

ʚʽʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʪʘʙʣ. 3.3) ʧʦʢʘʟʘʣʠ, ʱʦ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ 

ʚʠʱʠʤ ʫ ʦʩʥʦʚʥʽʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ (293 ʧʨʦʪʠ 32 ʧʛ/ʤʣ, 

ʨ<0,0001). ʎʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʨʦʩʪʝʞʫʚʘʣʘʩʴ ʽ ʧʨʠ ʦʢʨʝʤʦʤʫ ʘʥʘʣʽʟʽ ʚ ʛʨʫʧʘʭ: 

ʯʦʣʦʚʽʢʽʚ (293 ʧʨʦʪʠ 40 ʧʛ/ʤʣ, ʨ<0,0001), ʞʽʥʦʢ (292 ʧʨʦʪʠ 26 ʧʛ/ʤʣ, ʨ<0,0001), ʦʩʽʙ 

ʤʦʣʦʜʦʛʦ (271 ʧʨʦʪʠ 35 ʧʛ/ʤʣ, ʨ<0,0001) ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ (298 ʧʨʦʪʠ 28 ʧʛ/ʤʣ, 
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ʨ<0,0001). ɿʚʝʨʪʘʚ ʫʚʘʛʫ ʬʘʢʪ ʚʽʜʩʫʪʥʦʩʪʽ ʙʫʜʴ-ʷʢʠʭ ʜʦʩʪʦʚʽʨʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʚ 

ʨʽʚʥʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʨʠ ʦʢʨʝʤʦʤʫ ʘʥʘʣʽʟʽ ʚ ʦʩʥʦʚʥʽʡ ʽ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʘʭ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʦʚʦʛʦ ʮʝʥʟʫ. ʆʪʞʝ, ʩʣʽʜ ʙʫʣʦ ʢʦʥʩʪʘʪʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʷʢ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ, ʪʘʢ ʽ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ, ʥʝ 

ʟʘʣʝʞʘʚ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʦʚʦʛʦ ʮʝʥʟʫ (ʤʦʣʦʜʦʛʦ ʘʙʦ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ) ʦʙʩʪʝʞʝʥʠʭ. 

ʗʢ ʽ ʧʨʠ ʘʥʘʣʽʟʽ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 (ʨʦʟʜ. 3.1), ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ 

ʭʚʦʨʠʭ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 3-ʠ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ: 1-ʠʡ ï ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ (ɺʅ) (< 206 

ʧʛ/ʤʣ), 2-ʠʡ ï ʚʽʜʥʦʩʥʦ ʧʦʤʽʨʥʠʡ (ɺʇ) (ʚʽʜ 206 ʜʦ 325 ʧʛ/ʤʣ) ʽ 3-ʽʡ ï ʚʽʜʥʦʩʥʦ 

ʚʠʩʦʢʠʡ (ɺɺ) ʨʽʚʝʥʴ (> 325 ʧʛ/ʤʣ). ʊʘʢ, ɺʅ ʨʽʚʝʥʴ ʛʦʨʤʦʥʫ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʥʘʤʠ ʚ 

40 (25,0%), ɺʇ ï ʫ 79 (49,4%) ʽ ɺɺ ï ʫ 41 (25,6%) ʧʘʮʽʻʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ. 

 

ʊʘʙʣʠʮʷ 3.3 ï ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʦʩʥʦʚʥʽʡ ʽ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʘʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʉʪʘʪʝʚʦ-ʚʽʢʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʧʛ/ʤʣ 

ʈ ʆʩʥʦʚʥʘ ʛʨʫʧʘ 

(n=160) 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

(n=27) 

ʋ ʮʽʣʦʤʫ 293 (206; 325) 32 (18; 47) <0,0001 

ʏʦʣʦʚʽʢʠ 
(n=80) 

293 (199; 315) 

(n=16) 

40 (24; 48) 
<0,0001 

ɾʽʥʢʠ 
(n=80) 

292 (214; 330) 

(n=11) 

26 (10; 38) 
<0,0001 

ʈ ʯʦʣʦʚʽʢʠ ï ʞʽʥʢʠ 0,86 0,21  

ʄʦʣʦʜʠʡ ʚʽʢ 
(n=76) 

271 (201; 327) 

(n=16) 

35 (19; 47) 
<0,0001 

ʉʝʨʝʜʥʽʡ ʚʽʢ 
(n=84) 

298 (224; 323) 

(n=11) 

28 (9; 47) 
<0,0001 

ʈ ʤʦʣʦʜʠʡ ï ʩʝʨʝʜʥʽʡ ʚʽʢ 0,34 0,64  

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ U-ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ ï ʋʪ̔ʥʽ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʦʩʥʦʚʥʦʾ 

ʛʨʫʧʠ (ʨʠʩ. 3.8) ʧʦʢʘʟʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ (ʨ>0,02) ʫ ʯʘʩʪʦʪʽ ʾʭʥʴʦʾ 

ʨʝʻʩʪʨʘʮʽʾ. ʆʩʪʘʥʥʻ ʧʝʨʝʢʦʥʫʚʘʣʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 
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ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚʝʣʠʯʠʥʘ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʥʝ ʟʘʣʝʞʘʣʘ ʚʽʜ ʩʪʘʪʽ 

ʧʘʮʽʻʥʪʽʚ. 

ɸʥʘʣʦʛʽʯʥʦʶ ʚʠʛʣʷʜʘʣʘ ʩʠʪʫʘʮʽʷ ʧʨʠ ʘʥʘʣʽʟʽ ʨʦʟʧʦʜʽʣʫ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʦʛʦ ʚʽʢʫ (ʨʠʩ. 3.9), ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʘʣʝʞʥʦʩʪʽ ʨʽʚʥʷ ʛʦʨʤʦʥʫ ʚʽʜ ʚʽʢʫ ʦʙʩʪʝʞʝʥʠʭ. 

 

 

ʈʠʩʫʥʦʢ 3.8 ï ʈʦʟʧʦʜʽʣ ʟʘ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʦʩʥʦʚʥʦʾ 

ʛʨʫʧʠ (ʫ %) 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʯʘʩʪʦʪ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
, ʨ>0,20. 

 

 

ʈʠʩʫʥʦʢ 3.9 ï ʈʦʟʧʦʜʽʣ ʟʘ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ (ʫ %) 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
, ʨ>0,40. 

 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ɸɻ (ʨʠʩ. 3.10) 

ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ 2 ʽ 3 ʩʪʫʧʝʥʽʚ ʚʠʟʥʘʯʘʣʘʩʴ ʩʫʪʪʻʚʦ ʚʠʱʘ ʯʘʩʪʦʪʘ ʚʠʧʘʜʢʽʚ 
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ɺɺ ʨʽʚʥ ̫ʘʣʴʜʦʩʪʝʨʦʥʫ (> 325 ʧʛ/ʤʣ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ 1 ʩʪʫʧʝʥʝʤ ɸɻ (27,4% 

ʽ 34,0% ʧʨʦʪʠ 9,1%, ʨ=0,03 ʽ 0,01 ʚʽʜʧʦʚʽʜʥʦ). ʆʩʪʘʥʥʽʡ ʬʘʢʪ ʧʽʜʪʚʝʨʜʞʫʚʘʚʩʷ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʚʝʣʠʯʠʥʠ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʦʨʤʦʥʫ, ʷʢʽ ʩʚʽʜʯʠʣʠ ʧʨʦ 

ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʦʢʘʟʥʠʢʘ ʚ ʧʘʮʽʻʥʪʽʚ ʟ 2 ʽ 3, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʭʚʦʨʠʤʠ ʟ 1 ʩʪʫʧʝʥʝʤ ɸɻ (296 ʽ 303 ʧʨʦʪʠ 243 ʧʛ/ʤʣ, ʨ=0,04 ʽ 0,02 ʚʽʜʧʦʚʽʜʥʦ). 

 

 

1. ɸɻ 1 ʩʪʫʧʝʥʷ 2. ɸɻ 2 ʩʪʫʧʝʥʷ 3. ɸɻ 3 ʩʪʫʧʝʥʷ 

n=33 n=80 n=47 

243 (183; 300) 296 (213; 329) 303 (215; 343) 

ʨ1-2=0,04; ʨ1-3=0,02; ʨ2-3=1,00 

ʈʠʩʫʥʦʢ 3.10 ï ʈʦʟʧʦʜʽʣ ʟʘ ʨʽʚʥʝʤ (ʫ %) ʽ ʤʝʜʽʘʥʦʶ ʚʝʣʠʯʠʥʠ ʨʽʚʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ (ʫ ʧʛ/ʤʣ) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ɸɻ 

ʇʨʠʤʽʪʢʠ: 1. ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 (''#'' ï 

p=0,03; ''@'' ï ʨ=0,01); 2. ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ ʟʘ Kruskal-Wallis 

ANOVA test & Median test. 

 

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʝʚʥʫ ʟʘʣʝʞʥʽʩʪʴ 

ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ̔ʜ ʩʪʫʧʝʥʷ ɸɻ. ʇʨʠʥʮʠʧʦʚʘ ʨʽʟʥʠʮʷ ʚ ʨʽʚʥʷʭ 

ʛʦʨʤʦʥʫ ʽ ʭʘʨʘʢʪʝʨʽ ʨʦʟʧʦʜʽʣʫ ʡʦʛʦ ʨʽʟʥʠʭ ʧʣʘʟʤʦʚʠʭ ʨʽʚʥʽʚ ʚʠʟʥʘʯʝʥʘ ʚ ʧʘʮʽʻʥʪʽʚ ʟ 

ɸɻ 2-3 ʩʪʫʧʝʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ 1 ʩʪʫʧʝʥʝʤ ɸɻ. ʅʘʪʦʤʽʩʪʴ, ʥʘʤʠ ʥʝ ʙʫʣʠ 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʽʚʥʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ 2 ʽ 3 ʩʪʫʧʝʥʝʤ 

ɸɻ. 
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ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʘʢʦʞ ʜʦʩʪʦʚʽʨʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʧʨʠ ʦʮʽʥʮʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʛʨʫʧʘʭ ʭʚʦʨʠʭ ʟ ʨʽʟʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ 

(ʨʠʩ. 3.11), ʱʦ ʜʝʤʦʥʩʪʨʫʚʘʣʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʨʽʚʥʷ ʛʦʨʤʦʥʫ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ 

ɸɻ ʚ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

 

 

1. < 5 ʨʦʢʽʚ 2. 5-10 ʨʦʢʽʚ 3. > 10 ʨʦʢʽʚ 

n=35 n=78 n=47 

277 (297; 311) 303 (199; 332) 280 (228; 326) 

ʨ1-2=0,74; ʨ1-3=1,00; ʨ2-3=0,91 

ʈʠʩ. 3.11 ï ʈʦʟʧʦʜʽʣ ʟʘ ʨʽʚʥʝʤ (ʫ %) ʽ ʤʝʜʽʘʥʦʶ ʚʝʣʠʯʠʥʠ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ 

(ʫ ʧʛ/ʤʣ) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ 

ʇʨʠʤʽʪʢʠ: 1. ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 (ʨ>0,20); 

2. ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ ʟʘ Kruskal-Wallis ANOVA test & Median 

test. 

 

ɿʚʝʨʪʘʚ ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʨʠ ʘʥʘʣʽʟʽ ʚʝʣʠʯʠʥʠ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ/ʚʽʜʩʫʪʥʦʩʪʽ ʨʽʟʥʠʭ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʭ ʌʈ 

(ʪʘʙʣ. 3.4), ʥʘʤʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʘʥʘʣʦʛʽʯʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʘʥʘʣʽʟʦʤ 

(ʪʘʙʣ. 3.2), ʧʨʦʚʝʜʝʥʠʤ ʜʣʷ ʛʘʣʝʢʪʠʥʫ-3. 

ʊʘʢ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʠʣʠ ʧʨʦ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ʦʞʠʨʽʥʥʷʤ (326 ʧʨʦʪʠ 221 ʧʛ/ʤʣ, ʨ<0,0001) ʽ ʥʘʷʚʥʽʩʪʶ ʙʽʦʭʽʤʽʯʥʠʭ ʦʟʥʘʢ 

ʜʠʩʣʽʧʽʜʝʤʽʾ (303 ʧʨʦʪʠ 222 ʧʛ/ʤʣ, ʨ=0,003). ʋ ʩʚʦʶ ʯʝʨʛʫ, ʥʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ 
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ʩʫʪʪʻʚʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʚʝʣʠʯʠʥʽ ʛʦʨʤʦʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʽ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʧʘʜʢʦʚʦʩʪʽ. 

 

ʊʘʙʣʠʮʷ 3.4 ï ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ 

ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ 

ʊʶʪʶʥʦʧʘʣʽʥʥʷ  

ʊʘʢ (n=58) ʅʽ (n=102) P 

297 (221; 342) 283 (203; 318) 0,43 

ʆʞʠʨʽʥʥʷ 

ʊʘʢ (n=69) ʅʽ (n=91) ʈ 

326 (306; 355) 221 (187; 277) <0,0001 

ɼʠʩʣʽʧʽʜʝʤʽʷ 

ʊʘʢ (n=119) ʅʽ (n=41) ʈ 

303 (241; 336) 222 (193; 299) 0,003 

ʉʝʨʮʝʚʘ-ʩʫʜʠʥʥʘ ʩʧʘʜʢʦʚʽʩʪʴ 

ʊʘʢ (n=68) ʅʽ (n=92) ʈ 

277 (194; 332) 297 (219; 324) 0,30 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ U-ʢʨʠʪʝʨʽʻʤ ʄʘʥʥʘ ï ʋʪ̔ʥʽ. 

 

ɹʽʣʴʰ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚ ʛʨʫʧʽ ʟ ʦʞʠʨʽʥʥʷʤ (ʨʠʩ. 3.12) ʧʦʢʘʟʘʚ ʧʨʠʥʮʠʧʦʚʦ 

ʨʽʟʥʠʡ ʨʦʟʧʦʜʽʣ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ 

ʪʽʣʘ. ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ̔ ʦʞʠʨʽʥʥʷʤ ʨʝʻʩʪʨʫʚʘʣʘʩʴ ʟʥʘʯʥʦ ʚʠʱʘ 

ʯʘʩʪʦʪʘ ʚʠʧʘʜʢʽʚ ʟ ɺɺ (53,6% ʧʨʦʪʠ 4,4%, ʨ<0,001) ʽ ʟʥʘʯʥʦ ʥʠʞʯʘ ï ʟ ɺʅ ʨʽʚʥʝʤ 

ʛʦʨʤʦʥʫ (2,9% ʧʨʦʪʠ 41,8, ʨ<0,001).  

ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʟʘʣʝʞʥʦʩʪʽ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ɯʄʊ (ʨʠʩ. 3.13) ʧʦʢʘʟʘʚ ʯʽʪʢʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʊʘʢ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʧʪʠʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ (ɯʄʊ< 25 ʢʛ/ʤ
2
) ʨʽʚʝʥʴ ʛʦʨʤʦʥʫ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤ 

ʥʽʞ ʫ ʭʚʦʨʠʤʠ ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ (ɯʄʊ ï 25-30 ʢʛ/ʤ
2
) ʽ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ 

ʦʞʠʨʽʥʥʷ (ɯʄʊ > 30 ʢʛ/ʤ
2
) (202 ʧʨʦʪʠ 244, 318, 358 ʽ 401 ʧʛ/ʤʣ, ʨ=0,04, < 0,0001, 

< 0,0001 ʽ 0,0006 ʚʽʜʧʦʚʽʜʥʦ). ʂʨʽʤ ʪʦʛʦ, ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʘ ʤʽʞ ʛʨʫʧʦʶ ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʽ ʛʨʫʧʘʤʠ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ 

ʦʞʠʨʽʥʥʷ (244 ʧʨʦʪʠ 318, 358 ʽ 491, ʨ<0,0001, <0,0001 ʽ 0,001 ʚʽʜʧʦʚʽʜʥʦ). ʆʜʥʘʢ, 
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ʥʘʤʠ ʥʝ ʚʠʟʥʘʯʝʥʘ ʩʫʪʪʻʚʘ ʨʽʟʥʠʮʷ ʚ ʨʽʚʥʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤ 

ʩʪʫʧʝʥʝʤ ʦʞʠʨʽʥʥʷ. 

 

 

ʈʠʩʫʥʦʢ 3.12 ï ʈʦʟʧʦʜʽʣ ʟʘ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʦʞʠʨʽʥʥʷ (ʫ %) 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 (''#'' ï 

p<0,001; ''@'' ï ʨ<0,001). 

 

 

 ɯʄʊ ï 25-30 ʢʛ/ʤ
2
 ɯʄʊ ï 30-35 ʢʛ/ʤ

2
 ɯʄʊ ï 35-40 ʢʛ/ʤ

2
 ɯʄʊ > 40 ʢʛ/ʤ

2
 

ɯʄʊ < 25 ʢʛ/ʤ
2
 0,04 <0,00001 <0,00001 0,0006 

ɯʄʊ ï 25-30 ʢʛ/ʤ
2
  <0,00001 <0,00001 0,01 

ɯʄʊ ï 30-35 ʢʛ/ʤ
2
 <0,00001  0,10 0,74 

ɯʄʊ ï 35-40 ʢʛ/ʤ
2
 <0,00001 0,10  1,00 

ɯʄʊ > 40 ʢʛ/ʤ
2
 0,01 1,00 1,00  

ʈʠʩʫʥʦʢ 3.13 ï ʄʝʜʽʘʥʘ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ (ʫ ʧʛ/ʤʣ) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʽʥʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʽʚʥʽʚ ʘʣʴʜʦʩʪʝʨʦʥʫ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Kruskal-

Wallis ANOVA & Median test. 
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ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʠʷʚʣʝʥʠʭ 

ʌʈ (ʨʠʩ. 3.14) ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʚʠʧʘʜʢʘʭ ʨʝʻʩʪʨʘʮʽʾ ʚʽʜ 2 ʜʦ 4 ʌʈ ʩʧʦʩʪʝʨʽʛʘʚʩʷ 

ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʡ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʦʨʤʦʥʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʧʘʜʢʘʤʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʘʙʦ ʥʘʷʚʥʦʩʪʽ ʦʜʥʦʛʦ ʌʈ (295, 310 ʽ 338 ʧʨʦʪʠ 212 ʽ 232 ʧʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,05). 

ʂʨʽʤ ʪʦʛʦ, ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʨʽʚʥʷ ʛʦʨʤʦʥʫ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʤʽʞ ʛʨʫʧʦʶ ʟ 4 ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 2 ʌʈ (338 ʧʨʦʪʠ 295 ʧʛ/ʤʣ, ʨ=0,03).  

 

 

 1 ʌʈ 2 ʌʈ 3 ʌʈ 4 ʌʈ 

ɺʽʜʩʫʪʥʽ 0,75 0,04 0,007 0,003 

1 ʌʈ  0,03 0,0002 0,0001 

2 ʌʈ 0,03  1,00 0,03 

3 ʌʈ 0,0002 1,00  0,81 

4 ʌʈ 0,0001 0,03 0,81  

ʈʠʩʫʥʦʢ 3.14 ï ʄʝʜʽʘʥʘ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ (ʫ ʧʛ/ʤʣ) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ 

ʇʨʠʤʽʪʢʠ: 

1. ʌʈ ï ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ. 

2. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʽʚʥʽʚ ʘʣʴʜʦʩʪʝʨʦʥʫ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Kruskal-Wallis 

ANOVA & Median test. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʠʷʚʠʚ ʟʚ'ʷʟʦʢ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʟ ʥʘʷʚʥʽʩʪʶ ʦʞʠʨʽʥʥʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʩʪʫʧʝʥʷ, ʜʠʩʣʽʧʽʜʝʤʽʻʶ ʽ 

ʢʽʣʴʢʽʩʪʶ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʌʈ. 
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ʆʪʞʝ, ʥʘʤʠ ʜʦʚʝʜʝʥʠʡ ʟʥʘʯʥʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ 

ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ ʦʩʦʙʘʤʠ 

ʪʦʛʦ ʞ ʚʽʢʫ (293 ʧʨʦʪʠ 32 ʧʛ/ʤʣ, ʨ<0,0001). ʎʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟ ʚʠʩʦʢʦʶ ʜʦʣʝʶ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽ ʧʨʠ ʦʢʨʝʤʦʤʫ ʘʥʘʣʽʟʽ ʚ ʛʨʫʧʘʭ: ʯʦʣʦʚʽʢʽʚ, ʞʽʥʦʢ, ʦʩʽʙ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ʇʦʢʘʟʘʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ (ʤʦʣʦʜʠʡ ʽ 

ʩʝʨʝʜʥʽʡ ʚʽʢ) ʷʢ ʚ ʦʩʥʦʚʥʽʡ, ʪʘʢ ʽ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʘʭ. 

ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʬʘʢʪ ʧʨʠʥʮʠʧʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʭʘʨʘʢʪʝʨʽ ʨʦʟʧʦʜʽʣʫ 

ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ (ɺʅ, ɺʇ ʽ ɺɺ ʨʽʚʥʽʚ ʛʦʨʤʦʥʫ) ʽ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ 

ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ: ʫ ʧʘʮʽʻʥʪʽʚ ʟ 2 ʽ 3 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1 ʩʪʫʧʝʥʝʤ ɸɻ; ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʞʠʨʽʥʥʷʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ; ʫ ʚʠʧʘʜʢʘʭ ʟ 

ʦʞʠʨʽʥʥʷʤ 1-3 ʩʪʫʧʝʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʦʧʪʠʤʘʣʴʥʦʶ ʽ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ; ʫ 

ʭʚʦʨʠʭ ʟ ʜʠʩʣʽʧʽʜʝʤʽʻʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʧʨʦʘʪʝʨʦʛʝʥʥʠʭ ʣʽʧʽʜʽʚ; ʫ 

ʚʠʧʘʜʢʘʭ ʟ 2-4 ʌʈ, ʘ ʪʘʢʦʞ ʫ ʨʘʟʽ 2-ʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 4-ʤʘ ʌʈ ʚʽʜʩʫʪʥʽʤʠ ʽ ʦʜʥʠʤ ʌʈ ʫ 

ʧʦʨʽʚʥʷʥʥʽ. 

 

3.3 ɿʚ'ʷʟʦʢ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʪʘ ʟʘʣʝʞʥʽʩʪʴ ʾʭ 

ʨʽʚʥʽʚ ʚʽʜ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʟʚ'ʷʟʢʫ ʤʽʞ ʧʣʘʟʤʦʚʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʨʘʥʛʦʚʠʡ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ 

ʉʧʽʨʤʝʥʘ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʫ ʛʨʫʧʽ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ (n=27) ʧʦʢʘʟʘʚ 

ʚʽʜʩʫʪʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʥʝʡʨʦʛʦʨʤʦʥʘʤʠ (R=-

0,28; ʨ=0,16). ʉʧʦʩʪʝʨʽʛʘʣʘʩʴ ʣʠʰʝ ʣʝʛʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚ'ʷʟʢʫ ʤʽʞ ʮʠʤʠ ʯʠʥʥʠʢʘʤʠ (ʨʠʩ. 3.15). 
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Correlations (ʂʘʤʣʫʢ_ʛʘʣʝʢ_ʘʣʴʜʦʩʪ.sta 63v*250c)

Include condition: v1=2

ɸʣʴʜʦ, ʥʛ/ʤʣ

ɻɸʃ-3, ʥʛ/ʤʣ ɸʣʴʜʦ, ʥʛ/ʤʣ

ɻ
ɸ
ʃ
-
3
,
 
ʥ
ʛ
/
ʤ
ʣ

ɸʣʴʜʦ, ʥʛ/ʤʣ

ɻɸʃ-3, ʥʛ/ʤʣ

 

ʈʠʩʫʥʦʢ 3.15 ï ʍʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ 

 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʩʚʽʜʯʠʣʠ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʛʦ ʟʚ'ʷʟʢʫ 

ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ. 

ɿʚʝʨʪʘʻ ʫʚʘʛʫ ʧʨʠʥʮʠʧʦʚʘ ʽʥʰʘ ʢʘʨʪʠʥʘ ʟʤʽʥ ʫ ʦʩʥʦʚʥʽʡ ʢʣʽʥʽʯʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ 

(n=160) (ʨʠʩ. 3.16). 

 

n=27 

R Spearman = -0,28; ʨ=0,16 

ɸʣʴʜʦʩʪʝʨʦʥ, ʧʛ/ʤʣ 

ɻʘʣʝʢʪʠʥ-3, ʥʛ/ʤʣ 
ɻʘʣʝʢʪʠʥ-3, ʥʛ/ʤʣ 
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Correlations (ʂʘʤʣʫʢ_ʛʘʣʝʢ_ʘʣʴʜʦʩʪ.sta 63v*250c)

Include condition: v1=1

ɸʣʴʜʦ, ʥʛ/ʤʣ

ɻɸʃ-3, ʥʛ/ʤʣ ɸʣʴʜʦ, ʥʛ/ʤʣ

ɻ
ɸ
ʃ
-
3
,
 
ʥ
ʛ
/
ʤ
ʣ

ɸʣʴʜʦ, ʥʛ/ʤʣ

ɻɸʃ-3, ʥʛ/ʤʣ

 

ʈʠʩʫʥʦʢ 3.16 ï ʍʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʦʩʥʦʚʥʦʚʥʽʡ ʢʣʽʥʽʯʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ 

 

ʊʘʢ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚʠʷʚʠʣʠ ʟʚ'ʷʟʦʢ ʩʝʨʝʜʥʴʦʾ, ʙʣʠʞʯʝ ʜʦ ʚʠʩʦʢʦ ʾʩʠʣʠ (R=0,64; ʨ<0,0000). 

ʋ ʪʘʙʣʠʮʽ 3.5 ʥʘʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʝʣʠʯʠʥʠ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʛʨʫʧʘʭ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʥʘʚʧʘʢʠ, ʚʝʣʠʯʠʥʠ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʛʨʫʧʘʭ ʟ 

ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ. 

 

 

 

 

 

n=160 

R Spearman = 0,64; ʨ<0,0000 

ɸʣʴʜʦʩʪʝʨʦʥ, ʧʛ/ʤʣ 

ɻʘʣʝʢʪʠʥ-3, ʥʛ/ʤʣ 
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ʊʘʙʣʠʮʷ 3.5 ï ɺʝʣʠʯʠʥʘ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʨʠ 

ʨʽʟʥʠʭ ʛʨʘʜʘʮʽʷʭ ʥʝʡʨʦʛʦʨʤʦʥʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

 

ʈʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 

ʈ ɺʅ 

< 1,1 ʥʛ/ʤʣ 

ɺʇ 

1,1-2,4 ʥʛ/ʤʣ 

ɺɺ 

> 2,4 ʥʛ/ʤʣ 

ɸʣʴʜʦʩʪʝʨʦʥ, 

ʧʛ/ʤʣ 

n=43 

218 (176; 276) 

n=73 

271 (215; 318) 

n=44 

340 (307; 361) 

P1-2=0,0005 

ʈ1-3<0,0001 

P2-3<0,0001 

 ʈʽʚʥʽ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʧʛ/ʤʣ 

ɺʅ 

< 206 ʧʛ/ʤʣ 

ɺʇ 

206-325 ʧʛ/ʤʣ 

ɺɺ 

> 325 ʧʛ/ʤʣ 
 

ɻʘʣʝʢʪʠʥ-3, 

ʥʛ/ʤʣ 

n=40 

1,15  

(0,68; 1,33) 

n=79 

1,94  

(1,21; 2,32) 

n=41 

3,02  

(2,32; 3,40) 

P1-2=0,0001 

ʈ1-3<0,0001 

P2-3<0,0001 

ʇʨʠʤʽʪʢʘ. ʇʦʨʽʚʥʷʥʥʷ ʚʝʣʠʯʠʥ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞ ʛʨʫʧʘʤʠ ʧʨʦʚʝʜʝʥʦ ʟʘ ʟʘ 

ʂruskal-Wallis ANOVA Median test. 

 

ɿʚʝʨʪʘʻ ʫʚʘʛʫ ʬʘʢʪ ʦʜʥʦʯʘʩʥʦʛʦ (ʧʘʨʘʣʝʣʴʥʦʛʦ) ʟʨʦʩʪʘʥʥʷ (ʨ<0,001) 

ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʷʢ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʪʘʢ ʽ ʛʘʣʝʢʪʠʥʫ-3 ʚʽʜ ʛʨʫʧ ʟ ɺʅ ʜʦ ʛʨʫʧ ʟ ɺɺ 

ʨʽʚʥʝʤ. ʊʘʢ ʜʣʷ ʟʤʽʥ ʧʣʘʟʤʦʚʠʭ ʨʽʚʥʽʚ ʘʣʴʜʦʩʪʝʨʦʥʫ ʮʝ ʚʠʟʥʘʯʘʣʦʩʴ ʷʢ 218, 271 ʽ 

340 ʧʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʣʷ ʛʘʣʝʢʪʠʥʫ-3 ï 1,15, 1,94 ʽ 3,02 ʥʛ/ʤʣ 

ʚʽʜʧʦʚʽʜʥʦ. 

ʇʝʚʥʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʥʘʩ ʤʘʚ ʘʥʘʣʽʟ ʚʠʧʘʜʢʽʚ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ (ʪʘʙʣ. 3.6). ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʠʣʠ, ʱʦ 56,9% 

ʧʘʮʽʻʥʪʽʚ ʤʘʣʠ ʛʘʨʤʦʥʽʡʥʝ ʧʦʻʜʥʘʥʥʷ ʦʜʥʘʢʦʚʠʭ ʨʽʚʥʽʚ ʥʝʡʨʦʛʦʨʤʦʥʽʚ: ʧʦ 15,0% 

ʘʩʦʮʽʘʮʽʶ ɺʅ ʽ ɺɺ ʽ 26,9% ï ɺʇ ʨʽʚʥʽʚ. ʆʩʪʘʥʥʻ ʚʢʦʪʨʝ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦ ʬʘʢʪ 

ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʦʛʦ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ʤʘʥʽʬʝʩʪʦʚʘʥʦʶ ɻʍ. 
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ʊʘʙʣʠʮʷ 3.6 ï ʈʦʟʧʦʜʽʣ ʚʠʧʘʜʢʽʚ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

n=160 

ɸʣʴʜʦʩʪʝʨʦʥ, ʧʛ/ʤʣ 

ɺʅ 

< 206 ʧʛ/ʤʣ 

ɺʇ 

206-325 ʧʛ/ʤʣ 

ɺɺ 

> 325 ʧʛ/ʤʣ 

ɻ
ʘ
ʣ
ʝ
ʢ
ʪ
ʠ
ʥ

-3
, 

ʥ
ʛ
/
ʤ
ʣ

 

ɺʅ 

< 1,1 ʥʛ/ʤʣ 
24 (15,0%) 18 (11,3%) 1 (0,6%) 

ɺʇ 

1,1-2,4 ʥʛ/ʤʣ 
14 (8,8%) 43 (26,9%) 16 (10,0%) 

ɺɺ 

> 2,4 ʥʛ/ʤʣ 
2 (1,3%) 18 (11,3%) 24 (15,0%) 

 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʚ ʚʠʱʝ ʥʘʚʝʜʝʥʠʭ ʨʦʟʜʽʣʘʭ 3.1-3.2 ʥʘʤʠ ʧʨʦʚʝʜʝʥʠʡ ʦʢʨʝʤʠʡ 

ʘʥʘʣʽʟ ʫ ʛʨʫʧʘʭ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʨʦʟʜʽʣ 3.3 ʙʫʚ 

ʧʨʠʩʚʷʯʝʥʠʡ ʘʥʘʣʽʟʫ ʚ ʛʨʫʧʘʭ, ʷʢʽ ʦʙ'ʻʜʥʫʚʘʣʠ ʦʜʥʘʢʦʚʽ ʨʽʚʥʽ ʥʝʡʨʦʛʦʨʤʦʥʽʚ: ɺʅ 

(n=24), ɺʇ (n=43) ʽ ɺɺ (n=24). 

ʋ ʪʘʙʣʠʮʽ 3.7 ʥʘʚʝʜʝʥʠʡ ʨʦʟʧʦʜʽʣ ʚʠʧʘʜʢʽʚ ʟ ʧʦʻʜʥʘʥʥʷʤ ʦʜʥʘʢʦʚʠʭ ʨʽʚʥʽʚ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʚʦʨʠʭ. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʱʦ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʡ ʘʥʘʣʽʟ ʥʝ ʚʠʷʚʠʚ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ 

(ʨ>0,20) ʚʽʜʤʽʥʥʦʩʪʝʡ. ʆʩʪʘʥʥʻ ʜʝʤʦʥʩʪʨʫʚʘʣʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʩʪʘʪʴ ʽ ʚʽʢ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨ ʨʽʚʥʽʚ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʥʝʡʨʦʛʦʨʤʦʥʽʚ, ʘ ʪʦʤʫ, ʤʦʞʣʠʚʦ, ʥʝ ʯʠʥʷʪʴ ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ɸɻ. ɸʥʘʣʦʛʽʯʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʽ 

ʧʨʠ ʘʥʘʣʽʟʽ ʪʨʠʚʘʣʦʩʪʽ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ ʽ ʥʘʷʚʥʦʩʪʽ ʪʘʢʠʭ ʌʈ ʷʢ 

ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʽ ʦʙʪʷʞʝʥʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʩʧʘʜʢʦʚʽʩʪʴ. 

 

ʊʘʙʣʠʮʷ 3.7 ï ʈʦʟʧʦʜʽʣ ʚʠʧʘʜʢʽʚ ʟ ʦʜʥʘʢʦʚʦ ʟʤʽʥʝʥʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʚʦʨʠʭ 

ʂʣʽʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɻʨʫʧʠ ʟ ʦʜʥʘʢʦʚʦ ʟʤʽʥʝʥʠʤ ʨʽʚʥʝʤ  

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ɺʅ (n=24) ɺʇ (n=43) ɺɺ (n=24) 

1 2 3 4 

Cʪʘʪʴ 

ʏʦʣʦʚʽʢʠ (n=44) 13 (29,5%) 22 (50,0%) 9 (20,5%) 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.7 

1 2 3 4 

ɾʽʥʢʠ (n=47) 11 (23,4%) 21 (44,7%) 15 (31,9%) 

ʈ=0,65 ʈ=0,50 ʈ=0,61 ʈ=0,21 

ɺʽʢ 

ʄʦʣʦʜʠʡ ʚʽʢ (n=47) 14 (29,8%) 21 (44,7%) 12 (25,5%) 

ʉʝʨʝʜʥʽʡ ʚʽʢ (n=44) 10 (22,7%) 22 (50,0%) 12 (27,3%) 

ʈ=0,65 ʈ=0,44 ʈ=0,61 ʈ=0,85 

ʉʪʫʧʽʥʴ ɸɻ 

1.ɸɻ 1 ʩʪʫʧʝʥʷ (n=20) 8 (40,0%) 11 (55,0%) 1 (5,0%) 

2.ɸɻ 2 ʩʪʫʧʝʥʷ (n=49) 11 (22,4%) 22 (44,9%) 16 (32,7%) 

3.ɸɻ 3 ʩʪʫʧʝʥʷ (n=22) 5 (22,7%) 10 (45,5%) 7 (31,8%) 

ʈ1-2<0,0001 

P1-3=0,72 

ʈ2-3<0,0001 

ʈ1-2=0,13 

P1-3=0,22 

ʈ2-3=0,97 

ʈ1-2=0,44 

P1-3=0,53 

ʈ2-3=0,96 

ʈ1-2=0,02 

P1-3=0,03 

ʈ2-3=0,94 

ʊʨʠʚʘʣʽʩʪʴ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ 

1.< 5 ʨʦʢʽʚ (n=22) 9 (40,9%) 9 (40,9%) 4 (18,2%) 

2.5-10 ʨʦʢʽʚ (n=40) 9 (22,5%) 19 (47,5%) 12 (30,0%) 

3.> 10 ʨʦʢʽʚ (n=29) 6 (20,7%) 15 (51,7%) 8 (27,6%) 

ʈ1-2=0,005 

P1-3=0,24 

ʈ2-3=0,09 

ʈ1-2=0,12 

P1-3=0,11 

ʈ2-3=0,85 

ʈ1-2=0,61 

P1-3=0,44 

ʈ2-3=0,72 

ʈ1-2=0,30 

P1-3=0,43 

ʈ2-3=0,82 

ʅʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ 

ʅʽ (n=55) 24 (43,6%) 30 (54,5%) 1 (1,8%) 

ʊʘʢ (n=36) 0 (0) 13 (36,1%) 23 (63,9%) 

ʈ=0,004 ʈ<0,0001 ʈ=0,08 ʈ<0,0001 

ʅʘʷʚʥʽʩʪʴ ʪʶʪʶʥʦʧʘʣʽʥʥʷ 

ʅʽ (n=64) 18 (28,1%) 32 (50,0%) 14 (21,9%) 

ʊʘʢ (n=27) 6 (22,2%) 11 (40,7%) 10 (37,0%) 

ʈ<0,0001 ʈ=0,55 ʈ=0,41 ʈ=0,13 

ʅʘʷʚʥʽʩʪʴ ʜʠʩʣʽʧʽʜʝʤʽʾ 

ʅʽ (n=29) 11 (37,9%) 14 (48,3%) 4 (13,8%) 

ʊʘʢ (n=62) 13 (21,0%) 29 (46,8%) 20 (32,3%) 

ʈ<0,0001 ʈ=0,08 ʈ=0,89 ʈ=0,06 

ʅʘʷʚʥʽʩʪʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʧʘʜʢʦʚʦʩʪʽ 

ʅʽ (n=54) 11 (20,4%) 29 (53,7%) 14 (25,9%) 

ʊʘʢ (n=37) 13 (35,1%) 14 (37,8%) 10 (27,0%) 

ʈ=0,01 ʈ=0,11 ʈ=0,13 ʈ=0,90 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
. 
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ʋ ʩʚʦʶ ʯʝʨʛʫ ʘʥʘʣʽʟ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ɸɻ ʩʚʽʜʯʠʚ, ʱʦ ʚʠʧʘʜʢʠ ʟ 

ʧʦʻʜʥʘʥʥʷʤ ɺɺ ʨʽʚʥʽʚ ʥʝʡʨʦʛʦʨʤʦʥʽʚ ʩʫʪʪʻʚʦ ʯʘʩʪʽʰʝ ʚʠʟʥʘʯʘʣʠʩʴ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ɻʍ 2 ʽ 3, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1 ʩʪʫʧʝʥʝʤ ɸɻ (32,7% ʽ 31,8% ʧʨʦʪʠ 5,0%, ʨ=0,02 ʽ 0,03 

ʚʽʜʧʦʚʽʜʥʦ). ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʝʚʥʠʡ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʡ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʘʩʦʮʽʘʮʽʻʶ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʪʘ ʚʘʞʢʽʩʪʶ ʧʝʨʝʙʽʛʫ ɸɻ, 

ʱʦ, ʥʘʩʘʤʧʝʨʝʜ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʴ ʩʪʫʧʝʥʝʤ ʧʽʜʚʠʱʝʥʥʷ ɸʊ. 

ɿʚʝʨʪʘʻ ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʦʟʧʦʜʽʣʽ ʨʽʟʥʠʭ ʘʩʦʮʽʘʮʽʡ 

ʟ ʦʜʥʘʢʦʚʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʪʘʢʦʞ ʚʠʟʥʘʯʘʣʠʩʴ ʧʨʠ ʘʥʘʣʽʟʽ ʪʘʢʠʭ 

ʌʈ ʷʢ ʦʞʠʨʽʥʥʷ ʽ ʜʠʩʣʽʧʽʜʝʤʽʷ. ʋ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʟʥʘʯʘʣʠ ʣʠʰʝ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ. 

ʊʘʢ, ʧʦʻʜʥʘʥʥʷ ɺʅ ʨʽʚʥʷ ʛʦʨʤʦʥʽʚ ʩʫʪʪʻʚʦ ʯʘʩʪʽʰʝ ʨʝʻʩʪʨʫʚʘʣʠ ʚ ʧʘʮʽʻʥʪʽʚ ʟ 

ʚʽʜʩʫʪʥʽʤ ʦʞʠʨʽʥʥʷʤ ʽ çʥʦʨʤʘʣʴʥʠʤè ɯʄʊ (< 30 ʢʛ/ʤ
2
) (43,6% ʧʨʦʪʠ 0%, ʨ<0,0001), ʚ 

ʪʦʡ ʯʘʩ ʷʢ ɺɺ ï ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʜʚʠʱʝʥʠʤ ɯʄʊ ʽ ʦʟʥʘʢʘʤʠ ʦʞʠʨʽʥʥʷ (63,9% ʧʨʦʪʠ 

1,8%, ʨ<0,0001). ʋ ʩʚʦʶ ʯʝʨʛʫ ʯʘʩʪʢʘ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʻʜʥʘʥʥʷʤ ɺɺ ʨʽʚʥʽʚ ʦʙʦʭ 

ʙʽʦʤʘʨʢʝʨʽʚ ʙʫʣʘ ʚʠʱʦʶ ʩʝʨʝʜ ʭʚʦʨʠʭ ʟ ʜʠʩʣʽʧʽʜʝʤʽʻʶ, ʥʽʞ ʩʝʨʝʜ ʪʠʭ, ʱʦ ʤʘʣʠ 

ʥʦʨʤʘʣʴʥʠʡ ʣʽʧʽʜʥʠʡ ʩʧʝʢʪʨ (32,3 ʧʨʦʪʠ 13,8%). ʇʨʠ ʮʴʦʤʫ ʚʽʜʤʽʥʥʦʩʪʽ ʙʫʣʠ 

ʙʣʠʟʴʢʠʤʠ ʜʦ ʜʦʩʪʦʚʽʨʥʠʭ (ʨ=0,06). ʆʪʞʝ, ʪʝʥʜʝʥʮʽʷ ʜʦ ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʦʪʨʠʤʘʥʘ 

ʚʠʱʝ, ʙʫʣʘ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʞ ʨʽʚʥʤ̫ʠ (ɺʅ, ɺʇ, 

ɺɺ) ʥʝʡʨʦʛʦʨʤʦʥʽʚ (ʙʽʦʤʘʨʢʝʨʽʚ) ʪʘ ʥʘʷʚʥʽʩʪʶ ʜʠʩʣʽʧʽʜʝʤʽʾ ʩʝʨʝʜ ʪʠʭ, ʭʪʦ ʤʘʚ 

ʩʧʽʚʧʘʜʽʥʥʷ ʨʽʚʥʽʚ ʙʽʦʤʘʨʢʝʨʽʚ. 

ʇʨʦʚʝʜʝʥʠʡ ʨʘʥʛʦʚʠʡ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʉʧʽʨʤʝʥʘ ʤʽʞ 

ʚʠʧʘʜʢʘʤʠ ʟ ʦʜʥʘʢʦʚʦ ʟʤʽʥʝʥʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ (ʨʠʩ. 3.17) 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʘʩʦʮʽʘʮʽʻʶ 

ʥʝʡʨʦʛʦʨʤʦʥʽʚ ʽ ʥʘʷʚʥʽʩʪʶ ʜʠʩʣʽʧʽʜʝʤʽʾ (R=0,24, ʨ=0,03), ʩʪʫʧʝʥʝʤ ɸɻ (R=0,30, 

ʨ=0,01), ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʴ ʚʠʟʥʘʯʝʥʥʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʌʈ (R=0,45, ʨ<0,0001) ʽ 

ʦʞʠʨʽʥʥʷʤ (ʫ ʨʽʚʥʽʡ ʤʽʨʽ ʽ ʡʦʛʦ ʩʪʫʧʝʥʝʤ) (R=0,72, ʨ<0,0001). ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ ʩʣʽʜ ʙʫʣʦ ʜʫʤʘʪʠ, ʱʦ ʫ ʨʘʟʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʘʩʦʮʽʘʮʽʾ ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʤʦʞʣʠʚʦ ʦʯʽʢʫʚʘʪʠ ʙʽʣʴʰ ʚʘʞʯʠʡ ʧʝʨʝʙʽʛ ɻʍ ɯɯ ʩʪʘʜʽʾ, 

ʷʢʠʡ, ʥʘʩʘʤʧʝʨʝʜ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ɸɻ ʽ ʧʽʜʚʠʱʝʥʥʷʤ ɸʊ, 

ʥʘʷʚʥʽʩʪʶ ʪʘʢʠʭ ʧʨʦʛʥʦʩʪʠʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʌʈ, ʷʢ ʜʠʩʣʽʧʽʜʝʤʽʷ ʽ ʦʞʠʨʽʥʥʷ, ʘ ʪʘʢʦʞ 
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ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʠʭ ʌʈ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʡ ʨʠʟʠʢ ʮʠʭ 

ʧʘʮʽʻʥʪʽʚ. 

ʈʝʟʶʤʝ. ɼʦʚʝʜʝʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʛʦ ʟʚ'ʷʟʢʫ (n=27, R=-0,28, 

p=0,16) ʤʽʞ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʦʤ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʽ 

ʧʦʢʘʟʘʥʘ ʥʘʷʚʥʽʩʪʴ ʧʨʷʤʦʛʦ ʟʚ'ʷʟʢʫ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʤʽʞ ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʽʚ 

(n=160, R=0,64, p<0,0001) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚ 56,9% ʦʙʩʪʝʞʝʥʠʭ ʥʘ ɻʍ ʨʝʻʩʪʨʫʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷ ʦʜʥʘʢʦʚʠʭ 

ʛʨʘʜʘʮʽʡ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ: ʫ 15,0% ʽ 15,0% ï ɺʅ ʽ ɺɺ ʽ ʚ 26,9% ï 

ɺʇ ʨʽʚʥʽʚ ʥʝʡʨʦʛʦʨʤʦʥʽʚ ʚʽʜʧʦʚʽʜʥʦ. 

 

 

ʈʠʩʫʥʦʢ 3.17 ï ɺʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ ʤʽʞ 

ʘʩʦʮʽʘʮʽʻʶ ʟ ʧʦʻʜʥʘʥʥʷʤ ʦʜʥʘʢʦʚʠʭ ʛʨʘʜʘʮʽʡ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʟ ʨʽʟʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʇʨʠʤʽʪʢʘ. ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʧʦʟʥʘʯʝʥʽ ç*è ʚʠʷʚʠʣʠʩʴ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʠʤʠ (ʨ<0,05). 

 

ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʬʘʢʪ ʧʨʠʥʮʠʧʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʭʘʨʘʢʪʝʨʽ ʨʦʟʧʦʜʽʣʫ 

ʘʩʦʮʽʘʮʽʡ ʟ ʦʜʥʘʢʦʚʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ: 

0,09 0,1 0,13 

0,13 

0,13 

0,24*  

0,3* 0,45* 

0,71* 

ʩʝʨʮʝʚʘ-ʩʫʜʠʥʥʘ ʩʧʘʜʢʦʚʽʩʪʴ ʚʽʢ 

ʯʦʣʦʚʽʯʘ ʩʪʘʪʴ ʪʨʠʚʘʣʽʩʪʴ ɸɻ 

ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʜʠʩʣʽʧʽʜʝʤʽʷ 

ʩʪʫʧʽʥʴ ɸɻ ʢ-ʪʴ ʌʈ 

 ʦʞʠʨʽʥʥʷ 
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- ʫ ʧʘʮʽʻʥʪʽʚ ʟ 2 ʽ 3 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1 ʩʪʫʧʝʥʝʤ ɸɻ; 

- ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʞʠʨʽʥʥʷʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʪʘ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ ʪʽʣʘ; 

- ʫ ʭʚʦʨʠʭ ʟ ʜʠʩʣʽʧʽʜʝʤʽʻʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʧʨʦʘʪʝʨʦʛʝʥʥʠʭ 

ʣʽʧʽʜʽʚ. 

ɺʠʟʥʘʯʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʘʩʦʮʽʘʮʽʻʶ ʟ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʪʘ ʥʘʷʚʥʽʩʪʶ ʜʠʩʣʽʧʽʜʝʤʽʾ (R=0,24, ʨ=0,03), 

ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ɸɻ (R=0,30, ʨ=0,01), ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʌʈ (R=0,45, 

ʨ<0,0001) ʽ ʦʞʠʨʽʥʥʷʤ (R=0,72, ʨ<0,0001). 

ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʣʘʜʝʥʽ ʚ ʨʦʟʜʽʣʽ 3, ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʩʪʘʪʪʷʭ 

[164, 165, 166], ʘʧʨʦʙʦʚʘʥʽ ʥʘ ʥʘʫʢʦʚʠʭ ʬʦʨʫʤʘʭ [167, 168, 169, 170, 171]. 
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ʈʆɿɼɯʃ 4 

ɼʆɹʆɺɸ ʈɽɻʋʃʗʎɯʗ ɸʈʊɽʈɯɸʃʔʅʆɻʆ ʊʀʉʂʋ, ʉʊʈʋʂʊʋʈʅʆ-

ʌʋʅʂʎɯʆʅɸʃʔʅʀʁ ʉʊɸʅ ʄɯʆʂɸʈɼɸ ɯ ʉʆʅʅʀʍ ɸʈʊɽʈɯʁ ʋ 

ʇɸʎɯɭʅʊɯɺ ɯɿ ɻɯʇɽʈʊʆʅɯʏʅʆʖ ʍɺʆʈʆɹʆʖ ɯɯ ʉʊɸɼɯɰ ʄʆʃʆɼʆɻʆ ɯ 

ʉɽʈɽɼʅʔʆɻʆ ɺɯʂʋ ɺ ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʉʊɸʊɽɺʆ-ɺɯʂʆɺʀʍ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

 

4.1 ɼʦʙʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʚ ʧʘʮʽʻʥʪʽʚ ʥʘ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

 

ɸʥʘʣʽʟ ʨʝʛʫʣʷʮʽʾ ɸʊ (ʨʦʟʜʽʣʠ 4 ʽ 5) ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʚ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ, ʘ ʩʘʤʝ: 

1) ʩʪʘʥ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʥʘ 1-ʤʫ ʚʽʟʠʪʽ ʧʘʮʽʻʥʪʘ (n=160). 

ɺʠʤʽʨʶʚʘʥʥʷ ʦʬʽʩʥʦʛʦ ɸʊ ʧʨʦʚʦʜʠʣʠ ʪʨʠʯʽ ʥʘ ʨʫʮʽ ʟ ʙʽʣʴʰʠʤ ʨʽʚʥʝʤ ɸʊ (ʫ ʨʘʟʽ 

ʦʜʥʘʢʦʚʦʛʦ ʨʽʚʥʷ ɸʊ ï ʥʘ ʧʨʘʚʽʡ ʨʫʮʽ) ʟ ʽʥʪʝʨʚʘʣʦʤ ʫ 5 ʭʚ. ʈʽʚʝʥʴ ʦʬʽʩʥʦʛʦ ʉɸʊ ʽ 

ɼɸʊ ʙʫʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʽʜ ʪʨʴʦʭ ʚʠʤʽʨʶʚʘʥʴ, ʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ 

ʉɸʊ ʽ ɼɸʊ (ɺʉɸʊ ʽ ɺɼɸʊ) ʷʢ ʨʽʟʥʠʮʷ ʤʽʞ ʤʘʢʩʠʤʘʣʴʥʠʤ ʽ ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʦ; 

2) ʦʮʽʥʢʘ ʜʦʙʦʚʦʛʦ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ ʟʘ ʜʘʥʠʤʠ 24-ʛʦʜʠʥʥʦʛʦ ʤʦʥʽʪʦʨʫʚʘʥʥʷ 

(n=119) ʟʛʽʜʥʦ ʟ ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ, ʥʘʚʝʜʝʥʠʭ ʫ ʨʦʟʜʽʣʽ 2.2. 

 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʦʬʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɸʊ ʽ ʏʉʉ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ 

ʧʘʮʽʻʥʪʽʚ (ʪʘʙʣ. 4.1), ʩʚʽʜʯʠʣʠ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʪʪʻʚʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʤʽʞ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʤʠ ʛʨʫʧʘʤʠ. ʆʩʪʘʥʥʻ ʜʦʟʚʦʣʷʣʦ ʢʦʥʩʪʘʪʫʚʘʪʠ ʬʘʢʪ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʨʠʥʮʠʧʦʚʠʭ ʩʪʘʪʝʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʧʦʢʘʟʥʠʢʘʭ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ, ʚʠʤʽʨʷʥʠʭ ʥʘ 

1-ʤʫ ʚʽʟʠʪʽ, ʚ ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 
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ʊʘʙʣʠʮʷ 4.1 ï ʈʽʚʝʥʴ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ 

ʆʬʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 
ʉʪʘʪʴ ʧʘʮʽʻʥʪʽʚ 

ʈ 
ʏʦʣʦʚʽʢʠ (n=80) ɾʽʥʢʠ (n=80) 

ʉɸʊ, ʤʤ ʨʪ. ʩʪ. 150 (140; 162) 150 (142; 160) 0,75 

ɼɸʊ, ʤʤ ʨʪ. ʩʪ. 92 (86; 98) 92 (84; 96) 0,65 

ʇɸʊ, ʤʤ ʨʪ.ʩʪ. 60 (48; 72) 60 (48; 68) 0,97 

ɺʉɸʊ, ʤʤ ʨʪ. ʩʪ. 8 (4; 12) 10 (4; 12) 0,93 

ɺɼɸʊ, ʤʤ ʨʪ. ʩʪ. 2 (2; 4) 4 (2; 6) 0,12 

ʏʉʉ ʟʘ 1 ʭʚ 78 (72; 83) 75 (70; 84) 0,34 

ʏʉʉ/ʇɸʊ 1,28 (1,10; 1,64) 1,26 (1,07; 1,60) 0,56 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney 

U test. 

 

ɸʥʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ, ʧʨʦʚʝʜʝʥʠʡ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ (ʪʘʙʣ. 4.2) 

ʧʦʢʘʟʘʚ, ʱʦ ʚ ʭʚʦʨʠʭ ʟ ɻʍ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʥʘ 1-ʤʫ ʚʽʟʠʪʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʦʬʽʩʥʦʛʦ ʉɸʊ (154 ʧʨʦʪʠ 147 ʤʤ ʨʪ. ʩʪ., 

ʨ=0,03), ʇɸʊ (62 ʧʨʦʪʠ 56 ʤʤ ʨʪ. ʩʪ., ʨ=0,04) ʽ ɺʉɸʊ (11 ʧʨʦʪʠ 6 ʤʤ ʨʪ. ʩʪ., 

ʨ=0,008). ʆʩʪʘʥʥʻ ʜʝʤʦʥʩʪʨʫʚʘʣʦ ʧʨʠʥʮʠʧʦʚʽ ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʢʘʟʥʠʢʘʭ 

ʦʬʽʩʥʦʛʦ ɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

 

ʊʘʙʣʠʮʷ 4.2 ï ʈʽʚʝʥʴ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ 

ʆʬʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 
ɺʽʢ ʧʘʮʽʻʥʪʽʚ 

ʈ 
ʄʦʣʦʜʠʡ (n=76) ʉʝʨʝʜʥʽʡ (n=84) 

ʉɸʊ, ʤʤ ʨʪ. ʩʪ. 147 (138; 155) 154 (140; 162) 0,03 

ɼɸʊ, ʤʤ ʨʪ. ʩʪ. 92 (86; 96) 92 (86; 98) 0,87 

ʇɸʊ, ʤʤ ʨʪ.ʩʪ. 56 (48; 68) 62 (52; 70) 0,04 

ɺʉɸʊ, ʤʤ ʨʪ. ʩʪ. 6 (2; 8) 11 (6; 14) 0,008 

ɺɼɸʊ, ʤʤ ʨʪ. ʩʪ. 4 (2; 6) 4 (2; 6) 0,86 

ʏʉʉ ʟʘ 1 ʭʚ 74 (68; 80) 78 (72; 84) 0,07 

ʏʉʉ/ʇɸʊ 1,30 (1,06; 1,64) 1,28 (1,15; 1,61) 0,56 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney 

U test. 
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ʋ ʩʚʦʶ ʯʝʨʛʫ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʪʘʙʣʠʮʽ 4.3 (ʪʘʙʣ. ʜʦʜʘʪʢʫ ɹ.4.1) 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʽʢʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʫ ʨʽʚʥʷʭ ʦʬʽʩʥʦʛʦ ɸʊ ʣʠʰʝ ʚ ʧʘʮʽʻʥʪʽʚ ʯʦʣʦʚʽʯʦʾ 

ʩʪʘʪʽ. ʊʘʢ, ʫ ʯʦʣʦʚʽʢʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʥʘ 1-ʤʫ ʚʽʟʠʪʽ 

ʨʝʻʩʪʨʫʚʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʽ ʚʝʣʠʯʠʥʠ ʉɸʊ (154 ʧʨʦʪʠ 148 ʤʤ ʨʪ. ʩʪ., ʨ=0,04), ʇɸʊ 

(66 ʧʨʦʪʠ 56, ʤʤ ʨʪ. ʩʪ., ʨ=0,02), ɺʉɸʊ (10 ʧʨʦʪʠ 8 ʤʤ ʨʪ. ʩʪ., ʨ=0,03) ʽ ʥʠʞʯʫ 

ʚʝʣʠʯʠʥʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʏʉʉ/ʇɸʊ (1,22 ʧʨʦʪʠ 1,28, ʨ=0,02) ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʣʠʰʝ 

ʪʝʥʜʝʥʮʽʾ ʜʦ ʧʦʜʽʙʥʠʭ ʟʤʽʥ ʫ ʧʘʮʽʻʥʪʽʚ ʞʽʥʦʯʦʾ ʩʪʘʪʽ. ʆʪʞʝ, ʚʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ, ʩʣʽʜ ʙʫʣʦ ʜʫʤʘʪʠ, ʱʦ ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʢʘʟʥʠʢʘʭ ʦʬʽʩʥʦʛʦ ɸʊ, ʷʢʽ ʤʘʣʠ 

ʤʽʩʮʝ ʚ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ, ʙʫʣʠ ʧʨʠʪʘʤʘʥʥʽ, ʥʘʩʘʤʧʝʨʝʜ, ʭʚʦʨʠʤ 

ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ. 

ɹʝʟʧʝʨʝʯʥʦ, ʙʽʣʴʰʫ ʮʽʢʘʚʽʩʪʴ ʜʣʷ ʥʘʩ ʤʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ 

ʜʦʙʦʚʦʛʦ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ (ʪʘʙʣ. 4.4-4.6). ʊʘʢ, ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʟʘʛʘʣʴʥʦʾ 

ʚʠʙ̔ʨʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ (ʪʘʙʣ. 4.4) ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʯʦʣʦʚʽʢʽʚ, ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʩʫʪʪʻʚʦ ʚʠʱʽ ʚʝʣʠʯʠʥʠ ʨʽʚʥʷ ʉɸʊ ʜʝʥ (156 ʧʨʦʪʠ 149 ʤʤ ʨʪ. ʩʪ., ʨ=0,03), ʉʝʨ ɸʊ ʜʝʥ 

(117 ʧʨʦʪʠ 110 ʤʤ ʨʪ. ʩʪ., ʨ=0,02), ɺʉɸʊ ʜʦʙ (18 ʧʨʦʪʠ 15 ʤʤ ʨʪ. ʩʪ., ʨ=0,001), 

ɺʉɸʊ ʜʝʥ (17 ʧʨʦʪʠ 13 ʤʤ ʨʪ. ʩʪ., ʨ=0,005) ʽ ɺɼɸʊ ʜʦʙ (15 ʧʨʦʪʠ 12 ʤʤ ʨʪ. ʩʪ., 

ʨ=0,02), ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ. ʅʘʪʦʤʽʩʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʞʽʥʦʯʦʾ ʩʪʘʪʽ ʙʫʣʦ ʚʠʟʥʘʯʝʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʐʈʇ ʉɸʊ (10 ʧʨʦʪʠ 7 ʤʤ ʨʪ. ʩʪ./ʛʦʜ, ʨ=0,05). ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʝʨʝʢʦʥʣʠʚʽ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʢʘʟʥʠʢʘʭ ʜʦʙʦʚʦʾ 

ʨʝʛʫʣʷʮʽʾ ɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ɼʦʩʠʪʴ 

ʦʯʽʢʫʚʘʥʠʤ ʜʣʷ ʥʘʩ ʚʠʷʚʠʚʩʷ ʬʘʢʪ ʙʽʣʴʰ ʚʘʞʢʠʭ ʧʦʨʫʰʝʥʴ ʜʦʙʦʚʦʛʦ ɸʊ ʩʘʤʝ ʫ 

ʯʦʣʦʚʽʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ. ʉʭʦʞʽ ʜʘʥʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʥʘʡʙʽʣʴʰʦʛʦ 

ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ɼʄɸʊ (PAMELA), ʷʢʝ ʧʨʦʚʦʜʠʣʠ ʚ ɯʪʘʣʽʾ. ɹʫʚ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʚʝʣʠʯʠʥʠ ɸʊ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʽ ʜʦʩʣʽʜʞʝʥʦ, ʱʦ ʚ 

ʩʝʨʝʜʥʴʦʤʫ, ʨʽʚʝʥʴ ɸʊ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʚʽʢʦʤ ʧʝʨʝʚʘʞʥʦ ʫ ʦʩʽʙ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ [172]. 
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ʊʘʙʣʠʮʷ 4.4 ï ʍʘʨʘʢʪʝʨ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ 

ʇʦʢʘʟʥʠʢʠ ɼʄɸʊ 
ʉʪʘʪʴ ʧʘʮʽʻʥʪʽʚ 

ʈ 
ɾʽʥʢʠ (n=64) ʏʦʣʦʚʽʢʠ (n=55) 

ʏʉʉ ʜʝʥ 76 (72; 80) 73 (68; 79) 0,11 

ʏʉʉ ʥʽʯ 62 (55; 67) 61 (57; 64) 0,49 

ʎɯ, ʫʤ. ʦʜ. 1,20 (1,11; 1,36) 1,18 (1,11; 1.30) 0,47 

ʉɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 147 (140; 158) 148 (143; 158) 0,36 

ʉɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 149 (144; 162) 156 (145; 164) 0,03 

ʉɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 141 (132; 152) 140 (132; 149) 0,96 

ɼɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 89 (82; 92) 90 (83; 95) 0,28 

ɼɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 93 (85; 98) 96 (86; 99) 0,20 

ɼɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 81 (71; 85) 81 (70; 86) 0,90 

ʇɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 62 (54; 69) 62 (56; 65) 0,83 

ʇɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 61 (54; 68) 60 (56; 65) 0,73 

ʇɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 62 (54; 70) 62 (57; 68) 0,74 

ʉʝʨɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 108 (100; 112) 109 (103; 115) 0,44 

ʉʝʨɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 110 (106; 116) 117 (104; 122) 0,02 

ʉʝʨɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 100 (92; 105) 100 (91; 107) 0,84 

ɯʅʊ ʜʦʙ, % 34 (30; 39) 36 (30; 40) 0,88 

ɯʅʊ ʜʝʥ, % 36 (30; 46) 36 (29; 43) 0,98 

ɯʅʊ ʥʽʯ, % 34 (27; 42) 35 (26; 41) 0,86 

ʉɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 15 (13; 17) 18 (15; 20) 0,001 

ɺʉɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 13 (11; 16) 17 (14; 20) 0,005 

ɺʉɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 13 (11; 16) 15 (12; 18) 0,10 

ɺɼɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 12 (10; 14) 15 (13; 17) 0,02 

ɺɼɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 11 (10; 15) 12 (10; 14) 0,22 

ɺɼɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 9 (8; 13) 10 (7; 14) 0,98 

ɼɯ ʉɸʊ, % 7 (3; 12) 9 (5; 13) 0,17 

ɼɯ ɼɸʊ, % 12 (9; 15) 14 (11; 19) 0,10 

ʐʈʇ ʉɸʊ, ʤʤ ʨʪ. ʩʪ./ʛʦʜ 10 (7; 13) 7 (5; 10) 0,05 

ʐʈʇ ɼɸʊ, ʤʤ ʨʪ. ʩʪ./ʛʦʜ 7 (4; 9) 7 (5; 9) 0,53 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney 

U test. 

 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ ʮʠʨʢʘʜʥʠʭ ʧʨʦʬʽʣʽʚ ɸʊ ʚ ʟʘʛʘʣʴʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 4.1-4.2. ɿʚʝʨʪʘʻ ʫʚʘʛʫ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ 

ʩʪʘʪʝʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʯʘʩʪʦʪʦʶ ʨʝʻʩʪʨʘʮʽʾ ʨʽʟʥʠʭ ʧʨʦʬʽʣʽʚ ʉɸʊ ʽ ɼɸʊ. ɿ ʽʥʰʦʛʦ 

ʙʦʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʨʝʻʩʪʨʘʮʽʾ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 
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ʧʨʦʬʽʣʶ çnon-dipperè (46,9% ʧʨʦʪʠ 38,2%) i çnight-peakersè (9,4% ʧʨʦʪʠ 3,6%), 

ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʜʠʥʘʤʽʢʦʶ ʉɸʊ, ʚ ʯʦʣʦʚʽʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ. ʇʝʚʥʠʤ ʯʠʥʦʤ, 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʫʤʢʫ ʧʨʦ ʙʽʣʴʰ ʚʘʞʢʽ ʧʦʨʫʰʝʥʥʷ ʮʠʨʢʘʜʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ɸʊ ʩʘʤʝ ʚ ʧʘʮʽʻʥʪʽʚ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ. 

 

 

ʈʠʩʫʥʦʢ 4.1 ï ʈʦʟʧʦʜʽʣ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ʉɸʊ (ʫ %) ʚ ʭʚʦʨʠʭ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ 

ʇʨʠʤʽʪʢʘ. ʈʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʤʽʞ ʛʨʫʧʘʤʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 ʙʫʣʘ ʥʝ 

ʜʦʩʪʦʚʽʨʥʘ (ʨ>0,20). 

 

 

ʈʠʩʫʥʦʢ 4.2 ï ʈʦʟʧʦʜʽʣ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ɼɸʊ (ʫ %) ʚ ʭʚʦʨʠʭ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ 

ʇʨʠʤʽʪʢʘ. ʈʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʤʽʞ ʛʨʫʧʘʤʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 ʙʫʣʘ ʥʝ 

ʜʦʩʪʦʚʽʨʥʘ (ʨ>0,30). 
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ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ɼʄɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʚʽʢʫ (ʪʘʙʣ. 4.5) ʩʚʽʜʯʠʣʠ, ʱʦ ʚ ʭʚʦʨʠʭ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʉɸʊ ʜʦʙ (153 ʧʨʦʪʠ 

146 ʤʤ ʨʪ. ʩʪ., ʨ=0,03), ʉɸʊ ʜʝʥ (158 ʧʨʦʪʠ 150 ʤʤ ʨʪ. ʩʪ., ʨ=0,01), ʉʝʨ ɸʊ ʜʦʙ 

(112 ʧʨʦʪʠ 107 ʤʤ ʨʪ. ʩʪ., ʨ=0,04), ʉʝʨ ɸʊ ʜʝʥ (117 ʧʨʦʪʠ 111 ʤʤ ʨʪ. ʩʪ., ʨ=0,05), 

ɺʉɸʊ ʜʦʙ (19 ʧʨʦʪʠ 15 ʤʤ ʨʪ. ʩʪ., ʨ=0,04) ʽ ɺʉɸʊ ʥʽʯ (16 ʧʨʦʪʠ 12 ʤʤ ʨʪ. ʩʪ., 

ʨ=0,05). ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʩʚʽʜʯʠʣʠ ʧʨʦ ʙʽʣʴʰ ʚʘʞʢʝ ʧʦʨʫʰʝʥʥʷ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ 

ɸʊ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʩʝʨʝʜʥʴʦʛʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ. 

 

ʊʘʙʣʠʮʷ 4.5 ï ʍʘʨʘʢʪʝʨ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ 

ʇʦʢʘʟʥʠʢʠ ɼʄɸʊ 
ɺʽʢ ʧʘʮʽʻʥʪʽʚ 

ʈ 
ʄʦʣʦʜʠʡ (n=56) ʉʝʨʝʜʥʽʡ (n=63) 

1 2 3 4 

ʏʉʉ ʜʝʥ 75 (71; 80) 74 (68; 80) 0,36 

ʏʉʉ ʥʽʯ 61 (57; 66) 61 (56; 67) 0,86 

ʎɯ, ʫʤ. ʦʜ. 1,20 (1,11; 1,36) 1,18 (1,10; 1,29) 0,47 

ʉɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 146 (141; 156) 153 (145; 160) 0,03 

ʉɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 150 (144; 158) 158 (146; 166) 0,01 

ʉɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 140 (132; 149) 144 (137; 150) 0,22 

ɼɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 87 (82; 92) 91 (83; 95) 0,16 

ɼɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 93 (85; 97) 96 (85; 100) 0,27 

ɼɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 78 (69; 85) 82 (74; 87) 0,25 

ʇɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 62 (54; 66) 62 (57; 68) 0,50 

ʇɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 60 (54; 66) 60 (56; 66) 0,59 

ʇɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 60 (55; 70) 63 (56; 68) 0,46 

ʉʝʨɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 107 (100; 111) 112 (104; 116) 0,04 

ʉʝʨɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 111 (106; 116) 117 (105; 121) 0,05 

ʉʝʨɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 98 (91; 104) 103 (94; 107) 0,18 

ɯʅʊ ʜʦʙ, % 34 (30; 38) 37 (30; 41) 0,26 

ɯʅʊ ʜʝʥ, % 35 (28; 42) 39 (30; 46) 0,16 

ɯʅʊ ʥʽʯ, % 33 (27; 41) 35 (26; 41) 0,75 

ɺʉɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 15 (14; 18) 19 (15; 21) 0,04 

ɺʉɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 15 (13; 17) 15 (13; 20) 0,46 

ɺʉɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 12 (11; 16) 16 (13; 18) 0,05 

ɺɼɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 14 (12; 15) 13 (12; 16) 0,86 

ɺɼɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 12 (10; 15) 12 (10; 15) 0,67 
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ʇʨʦʜʦʚʞʝʥʥ ʪʘʙʣ. 4.5 

1 2 3 4 

ɺɼɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 10 (8; 13) 9 (8; 13) 0,83 

ɼɯ ʉɸʊ, % 9 (3; 12) 8 (4; 12) 0,96 

ɼɯ ɼɸʊ, % 14 (10; 20) 15 (10; 18) 0,66 

ʐʈʇ ʉɸʊ, ʤʤ ʨʪ. ʩʪ./ʛʦʜ 9 (6; 12) 8 (6; 11) 0,17 

ʐʈʇ ɼɸʊ, ʤʤ ʨʪ. ʩʪ./ʛʦʜ 7 (4; 9) 7 (5; 9) 0,83 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney 

U test. 

 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʯʘʩʪʦʪʠ ʨʝʻʩʪʨʘʮʽʾ ʨʽʟʥʠʭ ʮʠʨʢʘʜʥʠʭ ʧʨʦʬʽʣʽʚ 

ɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ (ʨʠʩ. 4.3-4.4) ʧʦʢʘʟʘʚ, ʱʦ ʚ ʭʚʦʨʠʭ 

ʟ ɻʍ ʩʝʨʝʜʥʴʦʛʦ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤ ʚʽʢʦʤ, ʫʧʨʦʜʦʚʞ ʜʦʙʠ ʨʝʻʩʪʨʫʻʪʴʩʷ ʩʫʪʪʻʚʝ 

ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʽʚ ʟ ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʨʦʬʽʣʝʤ çnon-dipperè (44,4% ʧʨʦʪʠ 

26,8%, ʨ=0,04) ʽ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ çdipperè (44,4% 

ʧʨʦʪʠ 58,9%, ʨ=0,07), ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʨʽʚʥʝʤ ʉɸʊ. ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʙʫʣʘ 

ʦʪʨʠʤʘʥʘ ʽ ʧʨʠ ʘʥʘʣʽʟʽ ʯʘʩʪʦʪʠ ʨʝʻʩʪʨʘʮʽʾ ʮʠʨʢʘʜʥʠʭ ʧʨʦʬʽʣʽʚ ʟʘ ʨʽʚʥʝʤ ɼɸʊ ï 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʨʦʩʪʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ çnon-dipperè (47,6% ʧʨʦʪʠ 35,7%, 

ʨ=0,18) ʫ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

 

 

ʈʠʩʫʥʦʢ 4.3 ï ʈʦʟʧʦʜʽʣ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ʉɸʊ (ʫ %) ʚ ʭʚʦʨʠʭ ʟ ɻʍ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ 

ʇʨʠʤʽʪʢʘ. ʉʪʨʽʣʢʘʤʠ ʧʦʢʘʟʘʥʘ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʤʽʞ ʛʨʫʧʘʤʠ 

ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 (ʨ=0,04). 
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ʈʠʩʫʥʦʢ 4.4 ï ʈʦʟʧʦʜʽʣ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ɼɸʊ (ʫ %) ʚ ʭʚʦʨʠʭ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ 

ʇʨʠʤ̔ʪʢʘ. ʈ̔ ʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʤʽʞ ʛʨʫʧʘʤʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 ʙʫʣʘ ʥʝ 

ʜʦʩʪʦʚʽʨʥʘ (ʨ>0,20). 

 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʦʜʥʦʯʘʩʥʦ ʚ ʛʨʫʧʘʭ ʨʽʟʥʦʾ ʩʪʘʪʽ 

ʽ ʚʽʢʫ (ʪʘʙʣ.ʜʦʜʘʪʢʫ ɹ.4.2) ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʞʽʥʦʢ ʤʦʣʦʜʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʯʦʣʦʚʽʢʽʚ 

ʪʦʛʦ ʞ ʚʽʢʫ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ɼɸʊ ʥʽʯ (78 ʧʨʦʪʠ 

71 ʤʤ ʨʪ. ʩʪ., ʨ=0,04) ʽ ʟʤʝʥʰʝʥʥʷ ɺʉɸʊ ʜʝʥ (14 ʧʨʦʪʠ 16 ʤʤ ʨʪ. ʩʪ., ʨ=0,03). ʊʘʢ, ʚ 

ʯʦʣʦʚʽʢʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ ʪʦʛʦ ʞ ʚʽʢʫ, ʨʝʻʩʪʨʫʚʘʣʠ ʩʫʪʪʻʚʦ ʚʠʱʽ 

ʚʝʣʠʯʠʥʠ ʉʝʨ ɸʊ ʜʝʥ (118 ʧʨʦʪʠ 112 ʤʤ ʨʪ. ʩʪ., ʨ=0,04), ɺʉɸʊ ʜʦʙ (19 ʧʨʦʪʠ 

16 ʤʤ ʨʪ. ʩʪ., ʨ=0,02), ɺʉɸʊ ʥʽʯ (15 ʧʨʦʪʠ 12 ʤʤ ʨʪ. ʩʪ., ʨ=0,03) ʽ ɼɯ ʉɸʊ 

(10% ʧʨʦʪʠ 7%, ʨ=0,04) ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʏʉʉ ʜʝʥ (71 ʧʨʦʪʠ 78, ʨ=0,04) ʽ ʎɯ 

(1,17 ʧʨʦʪʠ 1,21, ʨ=0,02).  

ʂʨʽʤ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʠʣʠ ʧʨʦ ʧʝʚʥʫ ʘʩʦʮʽʘʮʽʶ ʚʽʢʫ 

ʧʘʮʽʻʥʪʽʚ (ʩʝʨʝʜʥʴʦʛʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤ) ʪʘ ʭʘʨʘʢʪʝʨ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ. 

ʆʩʦʙʣʠʚʦ ʧʝʨʝʢʦʥʣʠʚʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʣʘʩʴ ʩʘʤʝ ʚ ʯʦʣʦʚʽʯʽʡ 

ʧʦʧʫʣʷʮʽʾ ʭʚʦʨʠʭ. ʊʘʢ, ʚ ʯʦʣʦʚʽʢʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥ ʉɸʊ ʜʦʙ (154 ʧʨʦʪʠ 145 ʤʤ ʨʪ. ʩʪ., 

ʨ=0,03), ʉɸʊ ʜʝʥ (158 ʧʨʦʪʠ 152 ʤʤ ʨʪ. ʩʪ., ʨ=0,05), ʉɸʊ ʥʽʯ (147 ʧʨʦʪʠ  

136 ʤʤ ʨʪ. ʩʪ., ʨ=0,01), ɼɸʊ ʜʦʙ (92 ʧʨʦʪʠ 87 ʤʤ ʨʪ. ʩʪ., ʨ=0,03), ɼɸʊ ʥʽʯ (84 ʧʨʦʪʠ 

71 ʤʤ ʨʪ. ʩʪ., ʨ=0,01), ʉʝʨ ɸʊ ʜʦʙ (112 ʧʨʦʪʠ 106 ʤʤ ʨʪ. ʩʪ., ʨ=0,05), ʉʝʨ ɸʊ ʜʝʥ 

0

10

20

30

40

50

60

ʄʦʣʦʜʠʡ ʚʽʢ (n=56) ʉʝʨʝʜʥʽʡ ʚʽʢ (n=63) 

51,8 
46 

35,7 

47,6 

10,7 
6,4 1,8 

0 

dipper non dipper over dipper night pakers



99 

 

   

9
9

 

(118 ʧʨʦʪʠ 111 ʤʤ ʨʪ. ʩʪ., ʨ=0,02), ʉʝʨ ɸʊ ʥʽʯ (105 ʧʨʦʪʠ 94 ʤʤ ʨʪ. ʩʪ., ʨ=0,01) ʽ 

ɼɯ ɼɸʊ (17% ʧʨʦʪʠ 14%, ʨ=0,03). ʅʘʪʦʤʽʩʪʴ ʫ ʯʦʣʦʚʽʢʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚʠʟʥʘʯʘʣʠ 

ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʽ ʟ ʛʨʫʧʦʶ ʞʽʥʦʢ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʴ ʩʫʪʪʻʚʠʤ 

ʟʨʦʩʪʘʥʥʷʤ ʚʝʣʠʯʠʥʠ ʉɸʊ ʜʝʥ (158 ʧʨʦʪʠ 150 ʤʤ ʨʪ. ʩʪ., ʨ=0,04), ɺʉɸʊ ʜʝʥ 

(16 ʧʨʦʪʠ 14 ʤʤ ʨʪ. ʩʪ., ʨ=0,02), ɺɼɸʊ ʜʦʙ (15 ʧʨʦʪʠ 12 ʤʤ ʨʪ. ʩʪ., ʨ=0,04) ʽ ɼɯ ɼɸʊ 

(17% ʧʨʦʪʠ 12%, ʨ=0,02). 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʚ ʞʽʥʦʢ ʩʝʨʝʜʥʴʦʛʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, 

ʚʠʟʥʘʯʘʣʠ ʣʠʰʝ ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ ʐʈʇ ʉɸʊ (10 ʧʨʦʪʠ 7 ʤʤ ʨʪ. ʩʪ./ʛʦʜ, 

ʨ=0,04). 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʯʘʩʪʦʪʠ ʨʝʻʩʪʨʘʮʽʾ 

ʨʽʟʥʠʭ ʮʠʨʢʘʜʥʠʭ ʧʨʦʬʽʣʽʚ ɸʊ (ʨʠʩ.4.5-4.6) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ. ʅʘʩʘʤʧʝʨʝʜ, 

ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ ʩʪʦʩʫʚʘʣʠʩʴ ʥʘʷʚʥʦʩʪʽ ʯʽʪʢʦʾ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ 

ʚʠʧʘʜʢʽʚ ʟ ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʨʦʬʽʣʝʤ çnon-dipperè (43,2% ʧʨʦʪʠ 27,8% ʽ 38,5% ʧʨʦʪʠ 

34,2% ʚʽʜʧʦʚʽʜʥʦ) ʽ ʟʤʝʥʰʝʥʥʷ ï ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ çdipperè (45,9% ʧʨʦʪʠ 

61,1% ʽ 46,2% ʧʨʦʪʠ 55,3% ʚʽʜʧʦʚʽʜʥʦ), ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʜʠʥʘʤʽʢʦʶ ʉɸʊ, ʫ ʧʘʮʽʻʥʪʽʚ 

ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʽ. ʇʦʜʽʙʥʠʡ ʘʥʘʣʽʟ ʟ 

ʦʮʽʥʢʦʶ ʮʠʨʢʘʜʥʦʾ ʜʠʥʘʤʽʢʠ ɼɸʊ ʥʝ ʚʠʷʚʠʚ ʧʦʜʽʙʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʱʦ ʤʦʛʣʦ ʩʚʽʜʯʠʪʠ 

ʧʨʦ ʙʽʣʴʰʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʮʠʨʢʘʜʥʠʭ ʟʤʽʥ ʨʽʚʥʷ ʉɸʊ ʫ ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ. 

ʋ ʯʦʣʦʚʽʢʽʚ ʤʦʣʦʜʦʛʦ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ ʪʦʛʦ ʞ ʚʽʢʫ, ʩʧʦʪʝʨʽʛʘʣʠ ʣʝʛʢʫ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʨʦʬʽʣʝʤ çnon-dipperè (34,2% 

ʧʨʦʪʠ 27,8%) ʽ çʦver-dipperè (5,3% ʧʨʦʪʠ 11,0%). ʋ ʩʚʦʶ ʯʝʨʛʫ ʚ ʯʦʣʦʚʽʢʽʚ 

ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ ʪʦʛʦ ʞ ʚʽʢʫ, ʨʝʻʩʪʨʫʚʘʣʠ ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ 

ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʨʦʬʽʣʝʤ çnon-dipperè (38,5% ʧʨʦʪʠ 43,2%) ʽ ʟʙʽʣʴʰʝʥʥʷ çnight-

peakersè (11,5% ʧʨʦʪʠ 5,4%), ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʜʠʥʘʤʽʢʦʶ ʉɸʊ. 
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ʈʠʩʫʥʦʢ 4.5 ï ʈʦʟʧʦʜʽʣ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ʉɸʊ (ʫ %) ʫ ʭʚʦʨʠʭ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ % ʤʽʞ ʛʨʫʧʘʤʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 ʥʝ 

ʚʠʷʚʣʝʥʘ, ʨ>0,10. 

 

 

ʈʠʩʫʥʦʢ 4.6 ï ʈʦʟʧʦʜʽʣ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ɼɸʊ (ʫ %) ʚ ʭʚʦʨʠʭ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʪʘ ʚʽʢʫ 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ % ʤʽʞ ʛʨʫʧʘʤʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 ʥʝ 

ʚʠʷʚʣʝʥʘ, ʨ>0,20. 
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ʍʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʮʠʨʢʘʜʥʠʭ ʧʨʦʬʽʣʽʚ ɸʊ, ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʜʠʥʘʤʽʢʦʶ ɼɸʊ, 

ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʧʝʚʥʽ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʤʽʥ ʣʠʰʝ ʚ ʛʨʫʧʘʭ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ʊʘʢ, ʫ ʯʦʣʦʚʽʢʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ, ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʨʦʬʽʣʝʤ çnon-dipperè (38,5% ʧʨʦʪʠ 27,0%) ʽ 

ʟʤʝʥʰʝʥʥʷ çʦver-dipperè (3,8% ʧʨʦʪʠ 10,8%). 

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʧʦʢʘʟʥʠʢʘʭ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʭʘʨʘʢʪʝʨʽ ɼʄɸʊ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ɼʦʚʝʜʝʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʉɸʊ, ʇɸʊ ʽ ɺʉɸʊ ʧʨʠ ʦʬʽʩʥʦʤʫ 

ʚʠʤʽʨʶʚʘʥʥʽ ɸʊ ʥʘ 1-ʤʫ ʚʽʟʠʪʽ ʽ ʙʽʣʴʰ ʚʘʞʢʽ ʧʦʨʫʰʝʥʥʷ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ ʟʘ 

ʜʘʥʠʤʠ ʤʦʥʽʪʦʨʫʚʘʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʫʪʪʻʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʣʠʯʠʥ ʉɸʊ 

ʜʦʙ, ʉɸʊ ʜʝʥ, ʉʝʨ ɸʊ ʜʦʙ, ʉʝʨ ɸʊ ʜʝʥ, ɺʉɸʊ ʜʦʙ ʽ ɺʉɸʊ ʥʽʯ, ʟʨʦʩʪʘʥʥʷʤ ʯʘʩʪʦʪʠ 

ʚʠʧʘʜʢʽʚ ʟ ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʨʦʬʽʣʝʤ çnon-dipperè, ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʜʠʥʘʤʽʢʦʶ ʉɸʊ ʽ 

ɼɸʊ, ʽ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ çdipperè, ʚʠʟʥʘʯʝʥʠʭ ʟʘ 

ʜʠʥʘʤʽʢʦʶ ʉɸʊ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʽʢʦʚʽ ʟʤʽʥʠ ʚ ʧʦʢʘʟʥʠʢʘʭ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʭʘʨʘʢʪʝʨʽ 

ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ ʚʠʟʥʘʯʘʶʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ, ʚ ʦʩʽʙ ʩʘʤʝ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ, ʭʚʦʨʠʭ 

ʥʘ ɻʍ ɯɯ ʩʪʘʜʽʾ. ʊʘʢʦʞ, ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʚ ʯʦʣʦʚʽʢʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ, ʨʝʻʩʪʨʫʶʪʴʩʷ ʙʽʣʴʰ ʚʘʞʢʽ ʧʦʨʫʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʜʦʙʦʚʦʛʦ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ, ʘ ʩʘʤʝ: ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥ ʉɸʊ ʜʝʥ, ʉʝʨ ɸʊ ʜʝʥ, 

ɺʉɸʊ ʜʦʙ, ɺʉɸʊ ʜʝʥ, ɺɼɸʊ ʜʦʙ ʽ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʧʨʦʬʽʣʝʤ 

çnon-dipperè i çnight-peakersè, ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʜʠʥʘʤʽʢʦʶ ʉɸʊ.  

 

4.2 ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʽ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ ʚ 

ʧʘʮʽʻʥʪʽʚ ʥʘ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʝʚʦ-

ʚʽʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

 

ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʃʐ) ʧʨʦʚʦʜʠʣʠ 

ʟʘ ʥʘʩʪʫʧʥʠʤ ʩʮʝʥʘʨʽʻʤ: 

1) ɺʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦ-ʚʽʜʦʤʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ɽʭʦʂɻ-

ʧʘʨʘʤʝʪʨʽʚ ʟʛʽʜʥʦ ʽʩʥʫʶʯʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦ ɽʭʦʂɻ [156, 159]. 
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2) ʆʮʽʥʢʘ ʚʽʜʥʦʩʥʠʭ ʨʦʟʤʽʨʽʚ/ʦʙ'ʻʤʽʚ ʣʽʚʦʛʦ ʧʝʨʝʜʩʝʨʜʷ (ʃʇ). ɯʥʪʝʨʝʩ ʜʦ 

ʦʩʪʘʥʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʚ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʪʠʤ, ʱʦ ʃʇ ʻ ʜʦʩʪʘʪʥʴʦ ʯʫʪʣʠʚʠʤ 

''ʛʝʤʦʜʠʥʘʤʽʯʥʠʤ ʙʘʨʦʤʝʪʨʦʤ'', ʷʢʠʡ ʜʦʚʦʣʽ ʨʘʥʦ ʨʝʘʛʫʻ ʥʘ ʟʤʽʥʠ 

ʚʥʫʪʨʽʰʥʴʦʩʝʨʮʝʚʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ ʪʠʩʢʦʤ [166]. 

3) ɺʠʟʥʘʯʝʥʥʷ ʚʘʨʽʘʥʪʫ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ʟʘ 

Ganau [159, 160]. 

4) ʆʮʽʥʢʘ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʪʨʘʥʩʤʽʪʨʘʣʴʥʦʛʦ ʢʨʦʚʦʧʣʠʥʫ (ɼʊʂ) ʟʘ ʜʘʥʠʤʠ  

ɼ-ɽʭʦʂɻ ʟ ʚʠʜʽʣʝʥʥʷʤ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʜʽʘʩʪʦʣʽʯʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʃʐ [161]. ʆʢʨʽʤ 

ʪʦʛʦ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʘʥʫ ʉɸ ʥʘ ʧʽʜʩʪʘʚʽ ʦʮʽʥʢʠ 

ʚʝʣʠʯʠʥʠ ʪʦʚʱʠʥʠ ʽʥʪʠʤʘ-ʤʝʜʽʘ (ʊɯʄ). 

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʦʩʥʦʚʥʦʾ ʚʠʙʨ̔ʢʠ ʭʚʦʨʠʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ 

(ʪʘʙʣ. 4.7) cʚʽʜʯʠʣʠ, ʱʦ ʚ ʯʦʣʦʚʽʢʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʫʪʪʻʚʦ ʚʠʱʽ 

ʚʝʣʠʯʠʥʠ ʂɼʈ (50 ʧʨʦʪʠ 47 ʤʤ, ʨ<0,0001), ʊɿʃʐʜ (11,4 ʧʨʦʪʠ 11,0 ʤʤ, ʨ=0,02), 

ʊʄʐʇʜ (11,2 ʧʨʦʪʠ 11,0 ʤʤ, ʨ=0,006), ɼɸ (35 ʧʨʦʪʠ 33 ʤʤ, ʨ=0,0008), ʇʐ 

(27 ʧʨʦʪʠ 25 ʤʤ, ʨ=0,02), ɯʄʄʃʐ (124 ʧʨʦʪʠ 108 ʛ/ʤ
2
, ʨ=0,005) ʽ ʄʉʜ (156 ʧʨʦʪʠ 

140 ʜʠʥ/ʩʤ
2
, ʨ=0,006), ʃʇ (38 ʧʨʦʪʠ 35 ʤʤ, ʨ<0,0001), ʆʃʇ (69 ʧʨʦʪʠ 58 ʤʣ, 

ʨ<0,0001) ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʃʇ/ʇʇ (1,20 ʧʨʦʪʠ 1,11, ʨ=0,0002). ɿʙʽʣʴʰʝʥʥʷ ɯʃʇ 

ʚʽʜʙʫʚʘʣʦʩʴ ʣʠʰʝ ʧʨʠ ʧʝʨʝʨʘʭʫʚʘʥʥʽ ʥʘ ʨʽʩʪ ʚ ʩʪʫʧʝʥʽ 
2,7

 (9 ʧʨʦʪʠ 8 ʤʤ/ʤ
2,7
), ʚ ʪʦʡ 

ʯʘʩ ʷʢ ɯʆʃʇ ï ʧʨʠ ʧʝʨʝʨʘʭʫʚʘʥʥʽ ʷʢ ʥʘ ʧʣʦʱʫ ʪʽʣʘ (34 ʧʨʦʪʠ 31 ʤʣ/ʤ
2
, ʨ<0,0001), ʪʘʢ 

ʽ ʨʽʩʪ ʚ ʩʪʫʧʝʥʽ 
2,7

 (15 ʧʨʦʪʠ 14 ʤʣ/ʤ
2,7
). ʆʩʪʘʥʥʻ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦ ʬʘʢʪ ʙʽʣʴʰ ʚʘʞʢʦʛʦ 

ʛʝʤʦʜʠʥʘʤʽʯʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʃʇ ʫ ʧʘʮʽʻʥʪʽʚ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ. 

 

ʊʘʙʣʠʮʷ 4.7 ï ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʮʷ ʚ ʧʘʮʽʻʥʪʽʚ ʟ 

ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ 

ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʠ 
ʉʪʘʪʴ ʧʘʮʽʻʥʪʽʚ 

ʈ 
ʏʦʣʦʚʽʢʠ (n=80) ɾʽʥʢʠ (n=80) 

1 2 3 4 

ʂɼʈ, ʤʤ 50 (47; 53) 47 (41; 50) <0,0001 

ʂʉʈ, ʤʤ 32 (30; 34) 31 (28; 33) 0,09 

ʊɿʃʐʜ, ʤʤ 11,4 (10,7; 12,0) 11,0 (10,0; 12,0) 0,02 

ʊʄʐʇʜ, ʤʤ 11,2 (10,4; 12,0) 11,0 (10,0; 11,4) 0,006 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.7 

1 2 3 4 

ɼɸ, ʤʤ 35 (32; 37) 33 (31; 34) 0,0008 

ʇʐ, ʤʤ 27 (25; 29) 25 (23; 27) 0,02 

ʇʇ, ʤʤ 31 (31; 33) 31 (30; 33) 0,11 

ʂɼʈ/ʇʐ 1,88 (1,68; 2,00) 1,81 (1,56; 2,02) 0,30 

ɺʊʄ 0,46 (0,41; 0,49) 0,45 (0,42; 0,51) 0,25 

ɯʄʄʃʐ, ʛ/ʤ
2
 124 (107; 144) 108 (87; 133) 0,005 

ɯʄʄʃʐ, ʛ/ʤ
2,7

 55 (44; 64) 49 (39; 62) 0,08 

ʌɺ, % 60 (58; 62) 60 (58; 64) 0,26 

ʄʉʩ, (ʜʠʥ/ʩʤ
2
) 197 (174; 217) 182 (162; 215) 0,12 

ʄʉʜ, (ʜʠʥ/ʩʤ
2
) 156 (138; 176) 140 (119: 168) 0,006 

ʃʇ, ʤʤ 38 (36; 41) 35 (33; 37) <0,0001 

ʆʃʇ, ʤʣ 69 (65; 73) 58 (53;63) <0,0001 

ɯʃʇ, ʤʤ/ʤ
2
 19 (17; 20) 20 (18; 21) 0,60 

ɯʃʇ, ʤʤ/ʤ
2,7

 9 (8; 10) 8 (7; 9) 0,007 

ɯʆʃʇ, ʤʣ/ʤ
2
 34 (31; 37) 31 (29; 34) <0,0001 

ɯʆʃʇ, ʤʣ/ʤ
2,7

 15 (14; 16) 14 (13; 16) 0,02 

ʃʇ/ʂɼʈ 0,77 (0,72; 0,81) 0,76 (0,72; 0,81) 0,95 

ʃʇ/ɼɸ 1,11 (1,02; 1,19) 1,08 (0,98; 1,18) 0,35 

ʃʇ/ʇʇ 1,20 (1,09; 1,29) 1,11 (1,00; 1,19) 0,0002 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney 

U test. 

 

ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʘʥʘʪʦʤʽʯʥʠʭ 

ʨʦʟʤʽʨʽʚ/ʦʙ'ʻʤʽʚ ʃʇ ʽ ʾʭʥʽʭ ʽʥʜʝʢʩʽʚ, ʨʦʟʤʽʨʽʚ ɼɸ, ʃʐ, ʇʐ, ʪʦʚʱʠʥʠ ʤʽʦʢʘʨʜʘ ʽ ʡʦʛʦ 

ʤʘʩʠ ʚ ʯʦʣʦʚʽʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ. ɿʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʃʇ 

ʜʦ ʇʇ ʩʚʽʜʯʠʣʦ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʩʘʤʝ ʣʽʚʠʭ ʢʘʤʝʨ ʩʝʨʮʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʧʨʘʚʠʭ, ʘ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʄʉʜ ï ʧʨʦ ʙʽʣʴʰ ʩʫʪʪʻʚʠʡ ʜʽʘʩʪʦʣʽʯʥʠʡ ʩʪʨʝʩ 

ʤʽʦʢʘʨʜʘ ʃʐ. 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʽʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʨʽʟʥʦʛʦ ʚʽʢʫ (ʪʘʙʣ. 4.8) ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʫʪʪʻʚʦ ʚʠʱʽ ʚʝʣʠʯʠʥʠ ʂɼʈ (50 ʧʨʦʪʠ 47 ʤʤ, ʨ=0,02), 

ʂʉʈ (33 ʧʨʦʪʠ 31 ʤʤ, ʨ=0,04), ʊɿʃʐʜ (11,6 ʧʨʦʪʠ 11,0 ʤʤ, ʨ=0,0001), ʊʄʐʇʜ 

(11,2 ʧʨʦʪʠ 10,3 ʤʤ, ʨ=0,0005), ɼɸ (35 ʧʨʦʪʠ 32 ʤʤ, ʨ=0,001), ʇʐ (27 ʧʨʦʪʠ 25 ʤʤ, 

ʨ=0,01), ɯʄʄʃʐ (124 ʧʨʦʪʠ 110 ʛ/ʤ
2
, ʨ=0,001), ʄʉʩ (201 ʧʨʦʪʠ 178 ʜʠʥ/ʩʤ

2
, 
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ʨ=0,001), ʄʉʜ (155 ʧʨʦʪʠ 139 ʜʠʥ/ʩʤ
2
, ʨ=0,004) ʽ ʃʇ (38 ʧʨʦʪʠ 36 ʤʤ, ʨ=0,01). 

ɿʚʝʨʪʘʻ ʫʚʘʛʫ ʬʘʢʪ ʥʘʷʚʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʚ ʚʝʣʠʯʠʥʘʭ ɯʄʄʃʐ (58 

ʧʨʦʪʠ 45 ʛ/ʤ
2,7
, ʨ<0,0001), ʃʇ (9 ʧʨʦʪʠ 8 ʤʤ/ʤ

2,7
, ʨ=0,001) ɯʆʃʇ (15 ʧʨʦʪʠ 14 ʤʣ/ʤ

2,7
, 

ʨ=0,03), ʨʦʟʨʘʭʦʚʘʥʠʭ ʥʘ ʟʨʽʩʪ ʧʘʮʽʻʥʪʽʚ ʫ ʩʪʫʧʝʥʽ 
2,7

. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʚʦʜʷʪʴ ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʦʾ ʘʩʦʮʽʘʮʽʾ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʮʷ ʟ 

ʚʽʢʦʤ ʧʘʮʽʻʥʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʽʟ ʨʦʟʨʘʭʦʚʘʥʠʭ ʽʥʜʝʢʩʽʚ ʃʇ, ʥʘʡʙʽʣʴʰ ʪʽʩʥʫ ʘʩʦʮʽʘʮʽʶ ʟ 

ʚʽʢʦʤ ʚʠʷʚʠʣʠ ʩʘʤʝ ʽʥʜʝʢʩʠ, ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʨʽʩʪ ʚ ʩʪʫʧʝʥʽ 
2,7

. 

 

ʊʘʙʣʠʮʷ 4.8 ï ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʮʷ ʚ ʧʘʮʽʻʥʪʽʚ ʟ̔ 

ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ 

ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʠ 
ɺʽʢ ʧʘʮʽʻʥʪʽʚ 

ʈ 
ʄʦʣʦʜʠʡ (n=76) ʉʝʨʝʜʥʽʡ (n=84) 

ʂɼʈ, ʤʤ 47 (41; 50) 50 (47; 52) 0,02 

ʂʉʈ, ʤʤ 31 (28; 32) 33 (29; 34) 0,04 

ʊɿʃʐʜ, ʤʤ 11,0 (10,0; 11,6) 11,6 (11,0; 12,0) 0,0001 

ʊʄʐʇʜ, ʤʤ 10,3 (9,0; 11,3) 11,2 (10,9; 12,0) 0,0005 

ɼɸ, ʤʤ 32 (31; 34) 35 (32; 37) 0,001 

ʇʐ, ʤʤ 25 (23; 27) 27 (24; 29) 0,01 

ʇʇ, ʤʤ 30 (29; 32) 32 (31; 34) 0,006 

ʂɼʈ/ʇʐ 1,87 (1,62; 2,00) 1,86 (1,67; 2,07) 0,88 

ɺʊʄ 0,45 (0,41; 0,49) 0,46 (0,42; 0,50) 0,41 

ɯʄʄʃʐ, ʛ/ʤ
2
 110 (84; 133) 124 (106; 145) 0,001 

ɯʄʄʃʐ, ʛ/ʤ
2,7

 45 (36; 60) 58 (49; 68) <0,0001 

ʌɺ, % 60 (58; 64) 60 (58; 62) 0,15 

ʄʉʩ, (ʜʠʥ/ʩʤ
2
) 178 (163; 211) 201 (178; 221) 0,001 

ʄʉʜ, (ʜʠʥ/ʩʤ
2
) 139 (109; 168) 155 (138; 176) 0,004 

ʃʇ, ʤʤ 36 (33; 38) 38 (35; 40) 0,01 

ʆʃʇ, ʤʣ 63 (56; 68) 64 (58; 70) 0,21 

ɯʃʇ, ʤʤ/ʤ
2
 19 (17; 20) 19 (17; 21) 0,59 

ɯʃʇ, ʤʤ/ʤ
2,7

 8 (7; 9) 9 (8; 10) 0,001 

ɯʆʃʇ, ʤʣ/ʤ
2
 32 (29; 35) 32 (29; 35) 0,78 

ɯʆʃʇ, ʤʣ/ʤ
2,7

 14 (13; 16) 15 (14; 16) 0,03 

ʃʇ/ʂɼʈ 0,77 (0,73; 0,81) 0,76 (0,72; 0,80) 0,41 

ʃʇ/ɼɸ 1,09 (1,00; 1,20) 1,10 (1,02; 1,16) 0,64 

ʃʇ/ʇʇ 1,14 (1,05; 1,24) 1,16 (1,03; 1,27) 0,79 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney 

U test. 
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ʋ ʩʚʦʶ ʯʝʨʛʫ ʘʥʘʣʽʟ ɽʭʦʂɻ-ʜʘʥʠʭ ʚ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʨʽʟʥʦʾ ʩʪʘʪʽ ʽ 

ʚʽʢʫ (ʪʘʙʣ. ʜʦʜʘʪʢʫ ɹ.4.3) ʧʽʜʪʚʝʨʜʞʫʚʘʚ ʩʬʦʨʤʦʚʘʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʘ ʩʘʤʝ ʧʝʚʥʫ 

ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ ʚʽʢʫ ʽ ʩʪʘʪʽ ʧʘʮʽʻʥʪʽʚ. 

ʊʘʢ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʯʦʣʦʚʽʢʽʚ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʂɼʈ 

(51 ʧʨʦʪʠ 42 ʤʤ, ʨ<0,0001), ʊʄʐʇʜ (11,1 ʧʨʦʪʠ 10,0 ʤʤ, ʨ=0,007), ʇʐ (27 ʧʨʦʪʠ 

23 ʤʤ, ʨ=0,01), ʇʇ (32 ʧʨʦʪʠ 30 ʤʤ, ʨ=0,02), ɯʄʄʃʐ (123 ʧʨʦʪʠ 88 ʛ/ʤ
2
, ʨ=0,004), 

ɯʄʄʃʐ (49 ʧʨʦʪʠ 40 ʛ/ʤ
2,7
), ʄʉʜ (155 ʧʨʦʪʠ 123 ʜʠʥ/ʩʤ

2
, ʨ=0,005), ʃʇ (38 ʧʨʦʪʠ 

34 ʤʤ, ʨ<0,0001). ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʧʦʜʽʙʥʽ ʚʜ̔ʤʽʥʥʦʩʪʽ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʡ ʚ 

ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ï ʫ ʯʦʣʦʚʽʢʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ, ʨʝʻʩʪʨʫʚʘʣʦʩʴ 

ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ɼɸ (36 ʧʨʦʪʠ 33 ʤʤ, ʨ=0,001), ʃʇ (40 ʧʨʦʪʠ 36 ʤʤ, ʨ=0,04), 

ʆʃʇ (70 ʧʨʦʪʠ 58 ʤʣ, ʨ<0,0001), ɯʆʃʇ (34 ʧʨʦʪʠ 30 ʤʣ/ʤ
2
, ʨ=0,0003) ʽ ʃʇ/ʇʇ 

(1,22 ʧʨʦʪʠ 1,12, ʨ=0,04).  

ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʝʚʥʫ ʝʚʦʣʶʮʽʶ ʚʽʢʦʚʠʭ ʟʤʽʥ ɽʭʦʂɻ-

ʧʦʢʘʟʥʠʢʽʚ ʫ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʟ ɻʍ. ʗʢʱʦ ʚ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʩʝʨʮʷ ʥʦʩʠʣʠ ʤʘʩʰʪʘʙʥʠʡ ʭʘʨʘʢʪʝʨ ʽ 

ʪʦʨʢʘʣʠʩʴ ʚʩʽʭ ʡʦʛʦ ʢʘʤʝʨ ʪʘ ʤʘʩʠ ʤʽʦʢʘʨʜʘ, ʪʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ï ʚʦʥʠ ʚʠʟʥʘʯʘʣʠʩʴ 

ʣʠʰʝ ʟʙʽʣʴʰʝʥʥʷʤ ʘʙʩʦʣʶʪʥʠʭ/ʚʽʜʥʦʩʥʠʭ ʨʦʟʤʽʨʽʚ ʃʇ. ʆʩʪʘʥʥʻ ʚʢʘʟʫʚʘʣʦ ʧʨʦ 

ʙʽʣʴʰ ʚʘʞʢʝ ʧʝʨʝʚʘʥʪʘʞʥʝʥʥʷ ʃʇ ʚ ʯʦʣʦʚʽʢʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʞʽʥʢʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ (ʪʘʙʣ. ʜʦʜʘʪʢʫ ɹ.4.3) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ ʧʦʢʘʟʘʚ, ʱʦ ʚ 

ʯʦʣʦʚʽʢʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʯʦʣʦʚʽʢʽʚ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʣʠʰʝ 

ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ɼɸ (36 ʧʨʦʪʠ 34 ʤʤ, ʨ=0,01). ʋ ʩʚʦʶ ʯʝʨʛʫ ʚ ʞʽʥʦʢ 

ʩʝʨʝʜʥʴʦʛʦ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʨʝʻʩʪʨʫʚʘʣʠ ʂɼʈ (49 ʧʨʦʪʠ 

42 ʤʤ, ʨ=0,02), ʊɿʃʐʜ (11,5 ʧʨʦʪʠ 10,0 ʤʤ, ʨ=0,003), ʊʄʐʇʜ (11,0 ʧʨʦʪʠ 10,0 ʤʤ, 

ʨ=0,005), ʇʐ (27 ʧʨʦʪʠ 23 ʤʤ, ʨ=0,01), ʇʇ (32 ʧʨʦʪʠ 30 ʤʤ, ʨ=0,0009), ɯʄʄʃʐ 

(122 ʧʨʦʪʠ 88 ʛ/ʤ
2
, ʨ=0,001), ɯʄʄʃʐ (59 ʧʨʦʪʠ 40 ʛ/ʤ

2,7
, ʨ<0,0001), ʄʉʜ (153 ʧʨʦʪʠ 

123 ʜʠʥ/ʩʤ
2
, ʨ=0,003), ʃʇ (36 ʧʨʦʪʠ 34 ʤʤ, ʨ=0,03) ʽ ɯʃʇ (9 ʧʨʦʪʠ 8 ʤʤ/ ʤ

2,7
, ʨ=0,02). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʚʢʘʟʫʚʘʣʠ ʥʘ ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʩʝʨʮʷ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ, ʥʘʩʘʤʧʝʨʝʜ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 
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ɻʍ ɯɯ ʩʪʘʜʽʾ ʞʽʥʦʯʦʾ ʩʪʘʪʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ʈʦʟʧʦʜʽʣ ʪʠʧʽʚ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ʟʘ Ganau ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ (ʨʠʩ. 4.7) ʧʦʢʘʟʘʚ, ʱʦ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʜʦʤʽʥʫʚʘʚ 

(52,5%) ʥʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʥʠʡ ʪʠʧ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ï ʢʦʥʮʝʥʪʨʠʯʥʘ ʛʽʧʝʨʪʨʦʬʽʷ 

(ʂɻ) ʃʐ. ʅʘʪʦʤʽʩʪʴ ʪʘʢʠʡ ʪʠʧ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʷʢ ʝʢʩʮʝʥʪʨʠʯʥʘ ʛʽʧʝʨʪʨʦʬʽʷ (ɽɻ) 

ʃʐ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʣʠʰʝ ʚ 11,3% ʧʘʮʽʻʥʪʽʚ (% ʮʠʭ ʭʚʦʨʠʭ, ʷʢ ʽ ʫ ʨʘʟʽ ʂɻ ʃʐ, ʙʫʚ 

ʦʜʥʘʢʦʚʠʡ ʷʢ ʫ ʞʽʥʦʢ, ʪʘʢ ʽ ʯʦʣʦʚʽʢʽʚ). ɿʚʝʨʪʘʻ ʫʚʘʛʫ, ʱʦ ʚ ʯʦʣʦʚʽʢʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʞʽʥʦʢ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʨʝʻʩʪʨʘʮʽʾ ʥʦʨʤʘʣʴʥʦʾ ʛʝʦʤʝʪʨʽʾ (ʅɻ) ʃʐ 

(8,8% ʧʨʦʪʠ 18,8%, ʨ=0,06) ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʢʠ ʢʦʥʮʝʥʪʨʠʯʥʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ (ʂʈ) ʃʐ. 

ʆʪʞʝ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ, ʧʨʠʥʮʠʧʦʚʠʤʠ 

ʩʪʘʪʝʚʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʚ ʩʪʨʫʢʪʫʨʥʦʤʫ ʨʝʤʦʜʝʣʶʚʘʥʥʽ ʃʐ ʻ ʙʽʣʴʰʘ ʯʘʩʪʦʪʘ 

ʨʝʻʩʪʨʘʮʽʾ ʅɻ ʃʐ. ʆʩʪʘʥʥʷ ʩʫʪʪʻʚʦ ʨʽʜʰʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʧʘʮʽʻʥʪʽʚ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ. 

 

 

ʈʠʩʫʥʦʢ 4.7 ï ʈʦʟʧʦʜʽʣ ʪʠʧʽʚ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ʟʘ 

Ganau ʫ ʭʚʦʨʠʭ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ 

ʇʨʠʤʽʪʢʠ: 

1. ʅɻ ï ʥʦʨʤʘʣʴʥʘ ʛʝʦʤʝʪʨʽʷ, ʂʈ ï ʢʦʥʮʝʥʪʨʠʯʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ, ɽɻ ï 

ʝʢʩʮʝʥʪʨʠʯʥʘ ʛʽʧʝʨʪʨʦʬʽʷ ʽ ʂɻ ï ʢʦʥʮʝʥʪʨʠʯʥʘ ʛʽʧʝʨʪʨʦʬʽʷ ʃʐ. 

2. ʉʪʨʽʣʢʦʶ ʧʦʟʥʘʯʝʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʤʽʞʛʨʫʧʦʚʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ % ʨʦʟʨʘʭʦʚʘʥʘ 

ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 (ʨ=0,06). 
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ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ (ʨʠʩ. 4.8) ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʛʨʫʧʽ ʭʚʦʨʠʭ 

ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʨʝʻʩʪʨʫʚʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ 

ʚʠʧʘʜʢʽʚ ʟ ʂʈ ʃʐ (14,3% ʧʨʦʪʠ 31,6%, ʨ=0,009) ʽ ʟʙʽʣʴʰʝʥʥʷ ï ʟ ʂɻ ʃʐ (63,1% 

ʧʨʦʪʠ 40,8%, ʨ=0,005). ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʨʠʥʮʠʧʦʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚ 

ʭʘʨʘʢʪʝʨʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ʚ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʦʛʦ ʚʽʢʫ. ʆʩʪʘʥʥʻ 

ʚʢʘʟʫʻ ʥʘ ʧʝʚʥʫ ʘʩʦʮʽʘʮʽʶ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ ʟ̔ ʩʪʨʫʢʪʫʨʥʠʤ ʨʝʤʦʜʝʣʶʚʘʥʥʷʤ ʃʐ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʨʦʟʧʦʜʽʣ ʪʠʧʽʚ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ (ʨʠʩ. 4.9) ʧʦʢʘʟʘʚ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʝʚʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʭʘʨʘʢʪʝʨʽ ʨʦʟʧʦʜʽʣʫ ʪʠʧʽʚ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʚʽʢʫ. ʅʘʪʦʤʽʩʪʴ ʫ ʯʦʣʦʚʽʢʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ ʪʦʛʦ ʞ 

ʚʽʢʫ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʅɻ ʃʐ (0% ʧʨʦʪʠ 14,6%, ʨ=0,009) ʽ 

ʟʙʽʣʴʰʝʥʥʷ ï ʟ ʂʈ ʃʐ (32,6% ʧʨʦʪʠ 0%, p<0,0001). ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ 

ʩʚʽʜʯʠʣʠ ʧʨʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ.  

 

 

ʈʠʩʫʥʦʢ 4.8 ï ʈʦʟʧʦʜʽʣ ʪʠʧʽʚ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ʟʘ 

Ganau ʫ ʭʚʦʨʠʭ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ 

ʇʨʠʤʽʪʢʘ. ʈʽʟʥʠʤʠ ʩʪʨʽʣʢʘʤʠ ʧʦʢʘʟʘʥʘ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʤʽʞ 

ʛʨʫʧʘʤʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 (ʨ=0,009 ʽ 0,005). 

 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʘʥʘʣʽʟ ʚʽʢʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʛʨʫʧʘʭ ʯʦʣʦʚʽʢʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʧʦʢʘʟʘʚ, ʱʦ ʚ ʯʦʣʦʚʽʢʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʨʝʻʩʪʨʫʚʘʣʠ ʣʠʰʝ 

ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʅɻ ʃʐ (0% ʧʨʦʪʠ 18,9%, ʨ=0,003). ʋ ʞʽʥʦʢ 
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ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ 

ʚʠʧʘʜʢʽʚ ʟ ʂʈ ʃʐ (35,9% ʧʨʦʪʠ 0%, ʨ <0,0001) ʽ ʟʙʽʣʴʰʝʥʥʷ ï ʟ ʂɻ ʃʐ (68,3% 

ʧʨʦʪʠ 35,9%, ʨ=0,004). 

 

 

ʈʠʩʫʥʦʢ 4.9 ï ʈʦʟʧʦʜʽʣ ʪʠʧʽʚ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ʟʘ 

Ganau ʫ ʭʚʦʨʠʭ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʪʠʧʽʚ ʛʝʦʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ ʤʽʞ ʛʨʫʧʘʤʠ ʥʘʚʝʜʝʥʘ ʚ 

ʪʘʙʣʠʮʽ ʜʦʜʘʪʢʫ ʜʦ ʨʠʩʫʥʢʫ ʽ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
. 

 

1.ʏʦʣʦʚʽʢʠ 

ʤʦʣʦʜʦʛʦ ʚʽʢʫ 

(n=37) 

2.ɾʽʥʢʠ 

ʤʦʣʦʜʦʛʦ ʚʽʢʫ 

(n=39) 

3.ʏʦʣʦʚʽʢʠ 

ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ (n=43) 

4.ɾʽʥʢʠ 

ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ (n=41) 

ʅɻ ʈ1-3=0,003; ʨ2-3=0,001; ʨ3-4=0,009 

ʂʈ ʈ1-4=0,002; ʨ2-4<0,0001; ʨ3-4<0,0001 

ɽɻ ʅɼ 

ʂɻ ʈ1-4=0,04; ʨ2-3=0,04; ʨ2-4=0,004 

 

ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʩʚʽʜʯʠʣʠ ʧʨʦ ʧʨʠʥʮʠʧʦʚʽ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʭʘʨʘʢʪʝʨʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ʣʠʰʝ ʚ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʽ ʾʭʥ ̫

ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʭʚʦʨʠʭ ʤʦʣʦʜʦʛʦ ʚʽʢʫ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʟʚʝʨʪʘʚ ʫʚʘʛʫ ʬʘʢʪ ʥʘʷʚʥʦʩʪʽ 

ʧʨʠʥʮʠʧʦʚʠʭ ʚʽʢʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʥʘʩʘʤʧʝʨʝʜ, ʫ ʧʘʮʽʻʥʪʽʚ ʞʽʥʦʯʦʾ ʩʪʘʪʽ. ʆʩʪʘʥʥʻ ʚ 
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ʏʦʣʦʚʽʢʠ 

ʤʦʣʦʜʦʛʦ ʚʽʢʫ 

(n=37) 

ɾʽʥʢʠ ʤʦʣʦʜʦʛʦ 

ʚʽʢʫ (n=39) 

ʏʦʣʦʚʽʢʠ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

(n=43) 

ɾʽʥʢʠ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ (n=41) 

18,9 23,1 
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ʙʽʣʴʰʽʡ ʤʽʨʽ ʩʪʦʩʫʚʘʣʦʩʴ ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʥʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʥʠʤ ʪʠʧʦʤ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ï ʂɻ ʃʐ. 

ʅʝ ʤʝʥʰʫ ʮʽʢʘʚʽʩʪʴ ʜʣʷ ʥʘʩ ʚʠʷʚʠʚ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ɼʊʂ, ʟʤʽʥʠ ʷʢʠʭ 

ʚʽʜʦʙʨʘʞʘʣʠ ʭʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʥʷ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʤʽʦʢʘʨʜʘ ʃʐ. ʊʘʢ, ʘʥʘʣʽʟ 

ʧʦʢʘʟʥʠʢʽʚ ɼ-ɽʭʦʂɻ ʚ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʦʾ ʩʪʘʪʽ (ʪʘʙʣ. 4.10) ʧʦʢʘʟʘʚ, ʱʦ ʚ 

ʯʦʣʦʚʽʢʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ, ʨʝʻʩʪʨʫʚʘʣʠ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ Ve 

(0,9 ʧʨʦʪʠ 1,00 ʤ/ʩ, ʨ=0,0006) ʽ ʟʙʽʣʴʰʝʥʥʷ DT (180 ʧʨʦʪʠ 170 ʤʩ, ʨ<0,0001). 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʠʣʠ ʧʨʦ ʙʽʣʴʰ ʛʣʠʙʦʢʽ ʧʦʨʫʰʝʥʥʷ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʨʝʟʝʨʚʫ 

ʤʽʦʢʘʨʜʘ ʚ ʯʦʣʦʚʽʢʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ. ɯʥʪʝʨʝʩ ʚʠʢʣʠʢʘʚ ʬʘʢʪ ʚʽʜʩʫʪʥʦʩʪʽ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʨʠ ʘʥʘʣʽʟʽ ʧʦʢʘʟʥʠʢʘ ï ɽ/ʝ' ʩʝʨʝʜ, ʷʢʠʡ 

ʚʚʘʞʘʻʪʴʩʷ ʜʦʚʦʣʽ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʜʽʘʩʪʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ 

ʥʘ ɻʍ. 

 

ʊʘʙʣʠʮʷ 4.10 ï ʇʦʢʘʟʥʠʢʠ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʪʨʘʥʩʤʽʪʨʘʣʴʥʦʛʦ ʢʨʦʚʦʧʣʠʥʫ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ 

ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʠ 
ʉʪʘʪʴ ʧʘʮʽʻʥʪʽʚ 

ʈ 
ʏʦʣʦʚʽʢʠ (n=80) ɾʽʥʢʠ (n=80) 

Ve, ʤ/ʩ 0,90 (0,90; 1,00) 1,00 (0,90; 1.10) 0,0006 

Va, ʤ/ʩ 0,90 (0,75; 1,00) 1,00 (0,90; 1,10) 0,17 

IVRT, ʤʩ 76 (71; 80) 78 (70; 80) 0,79 

DT, ʤʩ 180 (170; 190) 170 (170; 180) <0,0001 

Ve/Va 1,00 (0,81; 1,29) 1,00 (0,90; 1,22) 0,46 

E/e' ʩʝʨʝʜ 6,9 (5,9; 8,1) 7,2 (6,0; 8,2) 0,18 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney 

U test. 

 

ɯʜʝʥʪʠʯʥʠʡ ʘʥʘʣʽʟ ʟʘʛʘʣʴʥʦʾ ʚʠʙʨ̔ʢʠ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ (ʪʘʙʣ. 4.11) ʩʚʽʜʯʠʚ, 

ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʫʪʪʻʚʝ 

ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ Ve (0,9 ʧʨʦʪʠ 1,00 ʤ/ʩ, ʨ<0,0001), ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Ve/Va  

(0,91 ʧʨʦʪʠ 1,20, p=0,0003) ʽ ʟʙʽʣʴʰʝʥʥʷ DT (180 ʧʨʦʪʠ 170 ʤʩ, ʨ<0,0001) ʽ ɽ/ʝ' ʩʝʨʝʜ  

(7,4 ʧʨʦʪʠ 6,7, ʨ=0,01), ʱʦ ʜʘʚʘʣʦ ʧʽʜʩʪʘʚʠ ʜʫʤʘʪʠ ʧʨʦ ʙʽʣʴʰ ʛʣʠʙʦʢʽ ʧʦʨʫʰʝʥʥʷ 

ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʨʝʟʝʨʚʫ ʤʽʦʢʘʨʜʘ ʚ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ. 
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ʊʘʙʣʠʮʷ 4.11 ï ʇʦʢʘʟʥʠʢʠ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʪʨʘʥʩʤʽʪʨʘʣʴʥʦʛʦ ʢʨʦʚʦʧʣʠʥʫ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ 

ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʠ 
ɺʽʢ ʧʘʮʽʻʥʪʽʚ 

ʈ 
ʄʦʣʦʜʠʡ (n=76) ʉʝʨʝʜʥʽʡ (n=84) 

Ve, ʤ/ʩ 1,00 (1,00; 1,10) 0,90 (0,80; 1,00) <0,0001 

Va, ʤ/ʩ 0,90 (0,80; 1,03) 1,00 (0,90; 1,00) 0,69 

IVRT, ʤʩ 77 (70; 80) 76 (71; 80) 0,32 

DT, ʤʩ 170 (162; 180) 180 (170; 185) <0,0001 

Ve/Va 1,20 (1,00; 1,33) 0,91 (0,78; 1,22) 0,0003 

E/e' ʩʝʨʝʜ 6,7 (5,7; 7,8) 7,4 (6,2; 8,4) 0,01 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney 

U test. 

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ɼʊʂ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ 

(ʪʘʙʣ. ɼʦʜʘʪʢʫ ɹ.4.4) ʧʦʢʘʟʘʚ, ʱʦ ʫ ʯʦʣʦʚʽʢʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ Ve (1,00 ʧʨʦʪʠ 1,10 ʤ/ʩ, ʨ=0,005), IVRT (74 ʧʨʦʪʠ 80 

ʤʩ, ʨ=0,02) ʽ ʟʙʽʣʴʰʝʥʥʷ DT (178 ʧʨʦʪʠ 170 ʤʩ, ʨ=0,007). ʅʘʪʦʤʽʩʪʴ ʥʘʤʠ ʥʝ 

ʚʠʟʥʘʯʝʥʦ ʙʫʜʴ-ʷʢʠʭ ʩʪʘʪʝʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʫ 

ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʘʥʘʣʽʟ ʚʽʢʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʨʽʟʥʠʭ ʩʪʘʪʝʚʠʭ ʛʨʫʧʘʭ ʧʦʢʘʟʘʚ, 

ʱʦ ʚ ʯʦʣʦʚʽʢʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤʠ ʧʘʮʽʻʥʪʘʤʠ, ʨʝʻʩʪʨʫʚʘʣʠ 

ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ Ve (0,90 ʧʨʦʪʠ 1,00 ʤ/ʩ, ʨ=0,005) ʽ ʟʙʽʣʴʰʝʥʥʷ ï ɽ/ʝ' 

ʩʝʨʝʜ (7,1 ʧʨʦʪʠ 6,5, ʨ=0,04). ɿʚʝʨʪʘʣʦ ʫʚʘʛʫ, ʱʦ ʫ ʞʽʥʦʯʽʡ ʧʦʧʫʣʷʮʽʾ ʽʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʮʽ ʟʤʽʥʠ ʥʦʩʠʣʠ ʱʝ ʙʽʣʴʰ ʧʝʨʝʢʦʥʣʠʚʠʡ ʭʘʨʘʢʪʝʨ. ʊʘʢ, ʚ ʞʽʥʦʢ ʩʝʨʝʜʥʴʦʛʦ, ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʚʠʟʥʘʯʘʣʠ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ Ve 

(0,90 ʧʨʦʪʠ 1,10 ʤ/ʩ, ʨ<0,0001), IVRT (74 ʧʨʦʪʠ 80 ʤʩ, ʨ=0,04), Ve/Va (0,90 ʧʨʦʪʠ 

1,20, ʨ=0,008) ʽ ʟʙʽʣʴʰʝʥʥʷ ï DT (178 ʧʨʦʪʠ 170 ʤʩ, ʨ=0,002) ʽ ɽ/ʝ' ʩʝʨʝʜ (7,4 ʧʨʦʪʠ 

6,7, ʨ=0,009). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ɼʊʂ ʚʢʘʟʫʚʘʚ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʧʦʨʫʰʝʥʴ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʃʐ ʫ ʦʙʩʪʝʞʝʥʠʭ ʢʘʪʝʛʦʨʽʡ ʭʚʦʨʠʭ ʥʘ ɻʍ. ɼʦʩʠʪʴ ʥʝ 

ʦʯʽʢʫʚʘʥʠʤ ʜʣʷ ʥʘʩ ʚʠʷʚʠʚʩʷ ʬʘʢʪ ʥʘʷʚʥʦʩʪʽ ʩʪʘʪʝʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʧʦʢʘʟʥʠʢʘʭ 

ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʚ ʭʚʦʨʠʭ ʤʦʣʦʜʦʛʦ ʪʘ ʾʭ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 
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ɺ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʥʮʠʧʦʚʽ ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʭʘʨʘʢʪʝʨʽ ʧʦʨʫʰʝʥʥʷ ʜʽʘʩʪʦʣʽʯʥʦʾ 

ʬʫʥʢʮʽʾ ʃʐ ʥʝ ʤʘʣʠ ʩʪʘʪʝʚʠʭ ʦʙʤʝʞʝʥʴ ʽ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʥʘʤʠ ʚ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ ʷʢ 

ʞʽʥʦʯʦʾ, ʪʘʢ ʽ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ. 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʥʘʤʠ ʙʫʣʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʯʘʩʪʦʪʘ ʨʝʻʩʪʨʘʮʽʾ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʜʽʘʩʪʦʣʽʯʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʃʐ ʫ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʭʚʦʨʠʭ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ 

ʦʙʩʪʝʞʝʥʽʡ ʚʠʙʨ̔ʮʽ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʣʠʰʝ 2 ʚʘʨʽʘʥʪʘ ɼʊʂ ï ʥʦʨʤʘʣʴʥʠʡ ʽ ʨʠʛʽʜʥʠʡ ʪʠʧ (ʧʦʨʫʰʝʥʥʷ 

ʢʣʽʪʠʥʥʦʾ ʨʝʣʘʢʩʘʮʽʾ). ʉʘʤʝ ʟʘ ʮʠʤʠ ʪʠʧʘʤʠ ʽ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʧʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ. 

ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ, ʚʩʪʘʥʦʚʣʝʥʦ ʩʫʪʪʻʚʝ ʜʦʤʽʥʫʚʘʥʥʷ ʨʠʛʽʜʥʦʛʦ ʪʠʧʫ 

ʥʘʜ ʥʦʨʤʘʣʴʥʠʤ ʩʝʨʝʜ ʦʙʩʪʝʞʝʥʠʭ ʛʨʫʧ ʧʘʮʽʻʥʪʽʚ ï 70,0-88,8% ʧʨʦʪʠ 11,2-30,0% 

ʚʽʜʧʦʚʽʜʥʦ. ʊʘʢʦʞ ʥʘʤʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʨʠʥʮʠʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʦʟʧʦʜʽʣʽ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʟʘʛʘʣʴʥʦ ʾʚʠʙʽʨʢʠ ʭʚʦʨʠʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ (ʨʠʩ. 4.10-4.11). ʊʘʢ, ʫ 

ʯʦʣʦʚʽʢʽʚ, ʧʦʨʽʚʥʷʥʥʦ ʟ ʞʽʥʢʘʤʠ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʨʠʛʽʜʥʦʛʦ ʽ 

ʟʤʝʥʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ɼʊʂ (87,5% ʧʨʦʪʠ 71,3% ʽ 12,5% ʧʨʦʪʠ 28,7% 

ʚʽʜʧʦʚʽʜʥʦ, ʨ=0,01). ɸʥʘʣʦʛʽʯʥʦʶ ʚʠʛʣʷʜʘʣʘ ʩʠʪʫʘʮʽʷ ʽ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ ï ʫ ʛʨʫʧʘʭ ʭʚʦʨʠʭ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ 

ʚʽʢʫ, ʨʝʻʩʪʨʫʚʘʣʠ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʨʠʛʽʜʥʦʛʦ ʽ ʟʤʝʥʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ 

(88,8% ʧʨʦʪʠ 70,0% ʽ 11,2% ʧʨʦʪʠ 30,0% ʚʽʜʧʦʚʽʜʥʦ, ʨ=0,003). 

 

 

ʈʠʩʫʥʦʢ 4.10 ï ʈʦʟʧʦʜʽʣ ʪʠʧʽʚ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʪʨʘʥʩʤʽʪʨʘʣʴʥʦʛʦ ʢʨʦʚʦʧʣʠʥʫ ʚ 

ʭʚʦʨʠʭ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ % ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
. 
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ʈʠʩʫʥʦʢ 4.11 ï ʈʦʟʧʦʜʽʣ ʪʠʧʽʚ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʪʨʘʥʩʤʽʪʨʘʣʴʥʦʛʦ ʢʨʦʚʦʧʣʠʥʫ ʚ 

ʭʚʦʨʠʭ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ % ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
. 

 

ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ (ʨʠʩ. 4.12) ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ 

ʧʨʠʥʮʠʧʦʚʽ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʽʟʥʠʭ ʛʨʫʧʘʭ, ʷʢʽ ʩʚʽʜʯʠʣʠ ʟʘ ʩʫʪʪʻʚʝ 

ʧʝʨʝʚʘʞʘʥʥʷ ʨʠʛʽʜʥʦʛʦ ʽ ʟʤʝʥʰʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ, ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ɼʊʂ ʫ ʯʦʣʦʚʽʢʽʚ, 

ʧʦʨʽʚʥʷʥʥʦ ʟ ʞʽʥʢʘʤʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʪʘ ʚ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʤʦʣʦʜʠʤ ʚʽʢʦʤ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʾ ʩʪʘʪʽ. 

 

 

ʈʠʩʫʥʦʢ 4.12 ï ʈʦʟʧʦʜʽʣ ʪʠʧʽʚ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʪʨʘʥʩʤʽʪʨʘʣʴʥʦʛʦ ʢʨʦʚʦʧʣʠʥʫ ʚ 

ʭʚʦʨʠʭ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ  ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ % ʤʽʞ ʛʨʫʧʘʤʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 ï ʨ1-

2=0,04, ʨ1-3=0,04 ʽ ʨ2-4=0,03 ʽ ʨ3-4=0,03. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʙʽʣʴʰ ʚʘʞʢʽ ʧʦʨʫʰʝʥʥʷ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʃʐ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʨʝʻʩʪʨʘʮʽʾ ʨʠʛʽʜʥʦʛʦ ʪʠʧʫ ɼʊʂ, ʘʩʦʮʽʡʦʚʘʥʽ 

ʟ ʯʦʣʦʚʽʯʦʶ ʩʪʘʪʶ ʽ ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ ʧʘʮʽʻʥʪʽʚ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʤʦʣʦʜʠʡ ʚʽʢ ʽ ʞʽʥʦʯʘ 

ʩʪʘʪʴ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʙʽʣʴʰ ʣʝʛʢʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʃʐ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʧʘʜʢʽʚ ʟ ʥʦʨʤʘʣʴʥʠʤ ʪʠʧʦʤ ɼʊʂ. 

ɼʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʥʘʩ ʧʨʝʜʩʪʘʚʠʚ ʘʥʘʣʽʟ ʚʝʣʠʯʠʥʠ ʊɯʄ ʉɸ, ʘ 

ʪʘʢʦʞ ʚʠʧʘʜʢʽʚ ʟʙʽʣʴʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (> 0,9 ʤʤ) ʚ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ 

ʛʨʫʧʘʭ ʭʚʦʨʠʭ (ʪʘʙʣ. 4.13). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 43,6-48,8% ʭʚʦʨʠʭ ʨʽʟʥʠʭ ʛʨʫʧ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʊɯʄ > 0,9 ʤʤ. ʆʩʪʘʥʥʻ ʜʝʤʦʥʩʪʨʫʚʘʣʦ ʥʘʷʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʉɸ ʫ ʪʨʝʪʠʥʠ ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ ʧʘʮʽʻʥʪʽʚ. ʅʘʪʦʤʽʩʪʴ ʨʝʟʫʣʴʪʘʪʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ 

ʧʦʢʘʟʥʠʢʘʭ ʫ ʚʠʜʽʣʝʥʠʭ ʛʨʫʧʘʭ ʭʚʦʨʠʭ. ʉʣʽʜ ʙʫʣʦ ʜʫʤʘʪʠ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ  

ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʩʪʨʫʢʪʫʨʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʉɸ ʥʝ ʚʠʷʚʣʷʻ 

ʘʩʦʮʽʘʮʽʡ ʟ ̔ʩʪʘʪʶ ʽ ʚʽʢʦʤ ʧʘʮʽʻʥʪʽʚ. 

 

ʊʘʙʣʠʮʷ 4.13 ï ɺʝʣʠʯʠʥʘ ʪʦʚʱʠʥʠ ʽʥʪʠʤʘ-ʤʝʜʽʘ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ ʪʘ 

ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʟ ʊɯʄ > 0,9 ʤʤ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʨʽʟʥʦʛʦ ʚʽʢʫ ʽ ʩʪʘʪʽ 

ʂʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ ɺʝʣʠʯʠʥʘ ʊɯʄ, ʤʤ ʂ-ʪʴ ʭʚʦʨʠʭ ʟ ʊɯʄ > 0,9 ʤʤ 

ʏʦʣʦʚʽʢʠ (n=80) 0,99 (0,78; 1,13) 38 (47,5%) 

ɾʽʥʢʠ (n=80) 0,93 (0,70; 1,10) 35 (43,8%) 

ʈ 0,35 0,63 

ʄʦʣʦʜʠʡ ʚʽʢ (n=76) 0,95 (0,70; 1,15) 34 (44,7%) 

ʉʝʨʝʜʥʽʡ ʚʽʢ (n=84) 0,97 (0,80; 1,10) 39 (46,4%) 

ʈ 0,46 0,83 

ʏʦʣʦʚʽʢʠ ʤʦʣʦʜʦʛʦ ʚʽʢʫ 

(n=37) 
0,97 (0,80; 1,15) 17 (45,9%) 

ɾʽʥʢʠ ʤʦʣʦʜʦʛʦ ʚʽʢʫ 

(n=39) 
0,94 (0,70; 1,15) 17 (43,6%) 

ʏʦʣʦʚʽʢʠ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ (n=43) 
1,00 (0,75; 1,10) 21 (48,8%) 

ɾʽʥʢʠ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

(n=41) 
0,93 (0,80; 1,00) 18 (43,9%) 

ʈ > 0,40 > 0,60 
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ʈʝʟʶʤʝ. ʇʦʢʘʟʘʥʘ ʧʝʚʥʘ ʝʚʦʣʶʮʽʷ ʩʪʘʪʝʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʮʷ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʚʽʜ ʤʦʣʦʜʦʛʦ ʜʦ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ʊʘʢ, ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʚ ʯʦʣʦʚʽʢʽʚ, ʧʦʨʽʚʥʷʥʥʦ ʟ ʞʽʥʢʘʤʠ, 

ʨʝʻʩʪʨʫʻʪʴʩʷ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ/ʦʙ'ʻʤʽʚ ʃʇ ʽ ʾʭ ʽʥʜʝʢʩʽʚ, ʨʦʟʤʽʨʽʚ ɼɸ, ʃʐ, 

ʇʐ, ʪʦʚʱʠʥʠ ʤʽʦʢʘʨʜʘ ʽ ʡʦʛʦ ʤʘʩʠ, ʚʝʣʠʯʠʥʠ ʤʽʦʢʘʨʜʽʘʣʴʥʦʛʦ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʽ 

ʩʠʩʪʦʣʽʯʥʦʛʦ ʩʪʨʝʩʫ. ʅʘʪʦʤʽʩʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʚʽʮʽ ʮʽ ʚʽʜʤʽʥʥʦʩʪʽ ʦʙʤʝʞʫʶʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷʤ ʘʙʩʦʣʶʪʥʠʭ/ʚʽʜʥʦʩʥʠʭ ʨʦʟʤʽʨʽʚ ʃʇ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʨʠʥʮʠʧʦʚʽ ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʯʦʣʦʚʽʢʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʃʇ, ʃʐ, ɼɸ, ʇʐ, 

ʪʦʚʱʠʥʠ ʤʽʦʢʘʨʜʘ ʽ ʡʦʛʦ ʤʘʩʠ, ʚʝʣʠʯʠʥʠ ʤʽʦʢʘʨʜʽʘʣʴʥʦʛʦ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʽ 

ʩʠʩʪʦʣʽʯʥʦʛʦ ʩʪʨʝʩʫ. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʽʟ ʨʦʟʨʘʭʦʚʘʥʠʭ ʽʥʜʝʢʩʽʚ ʃʇ ʽ ʄʄʃʐ, 

ʥʘʡʙʽʣʴʰ ʪʽʩʥʫ ʘʩʦʮʽʘʮʽʶ ʟ ʚʽʢʦʤ ʚʠʷʚʣʷʶʪʴ ʩʘʤʝ ʽʥʜʝʢʩʠ, ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʟʨʽʩʪ ʚ 

ʩʪʫʧʝʥʽ 
2,7

. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʧʨʠʥʮʠʧʦʚʽ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʭʘʨʘʢʪʝʨʽ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ʟʘ Ganau ʚʠʟʥʘʯʘʶʪʴʩʷ ʣʠʰʝ ʚ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʫ 

ʯʦʣʦʚʽʢʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ̔ ʞʽʥʢʘʤʠ, ʨʝʻʩʪʨʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʅɻ ʃʐ ʽ 

ʟʙʽʣʴʰʝʥʥʷ ï ʟ ʂʈ ʃʐ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʚʠʟʥʘʯʝʥʽ ʧʨʠʥʮʠʧʦʚʽ ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʣʠʰʝ 

ʚ ʧʘʮʽʻʥʪʽʚ ʞʽʥʦʯʦʾ ʩʪʘʪʽ ï ʫ ʞʽʥʦʢ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʂʈ ʃʐ ʽ ʟʙʽʣʴʰʝʥʥʷ ʟ ʂɻ ʃʐ. 

ɿ'ʷʩʦʚʘʥʽ ʧʨʠʥʮʠʧʦʚʽ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʢʘʟʥʠʢʘʭ ɼʊʂ ʚ ʭʚʦʨʠʭ ʤʦʣʦʜʦʛʦ 

ʪʘ ʾʭ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ʋ ʯʦʣʦʚʽʢʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ Ve, IVRT ʽ ʟʙʽʣʴʰʝʥʥʷ DT. ʋ ʩʚʦʶ 

ʯʝʨʛʫ ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʥʝ ʤʘʣʠ ʩʪʘʪʝʚʠʭ ʦʙʤʝʞʝʥʴ ʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʷʢ ʫ ʞʽʥʦʢ, ʪʘʢ 

ʽ ʯʦʣʦʚʽʢʽʚ. ʋ ʯʦʣʦʚʽʢʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤ ʚʽʢʦʤ, ʨʝʻʩʪʨʫʚʘʣʠ 

ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ Ve ʽ ʟʙʽʣʴʰʝʥʥʷ ï ɽ/ʝ' ʩʝʨʝʜ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚ ʞʽʥʦʢ 

ʩʝʨʝʜʥʴʦʛʦ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ï ʟʤʝʥʰʝʥʥʷ Ve, IVRT, Ve/Va ʽ 

ʟʙʽʣʴʰʝʥʥʷ ï DT ʽ ɽ/ʝ' ʩʝʨʝʜ. 
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ʇʦʢʘʟʘʥʦ ʩʫʪʪʻʚʝ ʧʝʨʝʚʘʞʘʥʥʷ ʨʠʛʽʜʥʦʛʦ ʽ ʟʤʝʥʰʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ, 

ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ɼʊʂ ʫ ʯʦʣʦʚʽʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʞʽʥʢʘʤʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʪʘ ʫ 

ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤ ʚʽʢʦʤ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʾ ʩʪʘʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʣʘʜʝʥʽ ʚ ʨʦʟʜʽʣʽ 4, ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʩʪʘʪʪʷʭ 

[173, 174, 175], ʘʧʨʦʙʦʚʘʥʽ ʥʘ ʥʘʫʢʦʚʠʭ ʬʦʨʫʤʘʭ [176, 177]. 
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ʈʆɿɼɯʃ 5 

ʇʆʂɸɿʅʀʂʀ ɼʆɹʆɺʆɻʆ ʄʆʅɯʊʆʈʋɺɸʅʅʗ ɸʈʊɽʈɯɸʃʔʅʆɻʆ ʊʀʉʂʋ, 

ʉʊʈʋʂʊʋʈʅʆ-ʌʋʅʂʎɯʆʅɸʃʔʅʀʁ ʉʊɸʅ ʄɯʆʂɸʈɼɸ ɯ ʉʆʅʅʀʍ 

ɸʈʊɽʈɯʁ ʋ ʇɸʎɯɭʅʊɯɺ ɯɿ ɻɯʇɽʈʊʆʅɯʏʅʆʖ ʍɺʆʈʆɹʆʖ ʄʆʃʆɼʆɻʆ ɯ 

ʉɽʈɽɼʅʔʆɻʆ ɺɯʂʋ ɺ ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʇʃɸɿʄʆɺʆɻʆ ʈɯɺʅʗ 

ɻɸʃɽʂʊʀʅʋ-3 ɯ ɸʃʔɼʆʉʊɽʈʆʅʋ 

 

5.1 ʇʦʢʘʟʥʠʢʠ ɼʄɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʥʘ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ  

 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʨʽʚʥʷ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ ʚ ʦʩʥʦʚʥʽʡ ʢʣʽʥʽʯʥʽʡ ʛʨʫʧʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 (ʪʘʙʣ. ʜʦʜʘʪʢʫ ɹ.5.1) ʩʚʽʜʯʠʣʠ, ʱʦ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ɺʇ ʽ ɺɺ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʭʚʦʨʠʭ ʟ ɺʅ ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʫ, ʚʠʟʥʘʯʘʣʠ 

ʩʫʪʪʻʚʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʉɸʊ (152 ʽ 156 ʧʨʦʪʠ 144 ʤʤ ʨʪ. ʩʪ., ʨ=0,04 ʽ 0,02 ʚʽʜʧʦʚʽʜʥʦ). 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɺɺ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ɺʅ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3, 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʦʬʽʩʥʦʛʦ ɼɸʊ (96 ʧʨʦʪʠ 90 ʤʤ ʨʪ. ʩʪ, ʨ=0,03), 

ɺʉɸʊ (12 ʧʨʦʪʠ 6 ʤʤ ʨʪ. ʩʪ., ʨ=0,008) ʽ ʚʝʣʠʯʠʥʠ ʏʉʉ ʟʘ 1 ʭʚ (77 ʧʨʦʪʠ 68, ʨ=0,03). 

ɿʚʝʨʪʘʻ ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʚʝʣʠʯʠʥʘ ɺʉɸʊ ʚʠʷʚʠʣʘ ʜʦʜʘʪʢʦʚʫ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʫ 

ʨʽʟʥʠʮʶ ʤʽʞ ʛʨʫʧʘʤʠ ʟ ɺʇ ʽ ɺɺ ʨʽʚʥʝʤ ʛʦʨʤʦʥʫ (12 ʽ 8 ʤʤ ʨʪ. ʩʪ., ʨ=0,03). 

ʋʨʘʭʦʚʫʶʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʷʤʦʾ ʛʽʧʝʨʪʝʥʟʠʚʥʦʾ ʜʽʾ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʧʨʷʤʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʤʽʞ ʨʽʚʥʷʤʠ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ 

(R=0,64), ʷʢʠʡ ʤʘʻ ʙʝʟʟʘʧʝʨʝʯʥʽ ʧʨʦʛʽʧʝʨʪʝʥʟʠʚʥʽ ʝʬʝʢʪʠ [14, 15, 124] ʥʝʤʦʞʣʠʚʦ 

ʚʠʢʣʶʯʠʪʠ ʬʘʢʪ ʚʧʣʠʚʫ ʥʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʩʘʤʝ ʘʣʴʜʦʩʪʝʨʦʥʫ. 

ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʛʨʫʧ ʟ ɺɺ ʽ ɺʇ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3, ʜʝ ʘʩʦʮʽʘʮʽʶ ʟ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚ 24 ʟ 44 (54,5%) ʽ 16 ʟ 73 (21,9%) 

ʧʘʮʽʻʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ (ʨʦʟʜ 3.3, ʪʘʙʣ. 3.6). ʋ ʪʘʙʣʠʮʽ 3.5 ʨʦʟʜʽʣʫ 3.3 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʨʠ ʨʽʟʥʠʭ ʛʨʘʜʘʮʽʷʭ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʧʦʢʘʟʘʥʝ ʡʦʛʦ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜ ʛʨʫʧ ʟ ɺʅ ʜʦ ɺɺ ʨʽʚʥʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʘʨʛʫʤʝʥʪʠ ʩʧʦʥʫʢʘʣʠ ʥʘʩ ʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʚʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʨʽʚʥʷ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ 
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ʟʘ ʚʝʣʠʯʠʥʦʶ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ (ʪʘʙʣ. 5.2). ʉʘʤʝ ʪʘʢʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʧʽʜʭʽʜ 

ʥʘʜʘʚʘʚ ʤʦʞʣʠʚʽʩʪʴ ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʧʣʠʚ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʥʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʧʦʢʘʟʥʠʢʠ. ʉʣʽʜ ʩʢʘʟʘʪʠ, ʱʦ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʘʥʘʣʽʟʫ ʧʦ ʚʠʨʽʚʥʶʚʘʥʥʶ ʚʝʣʠʯʠʥʠ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʛʨʫʧʘʭ ʟ ɺʅ, ɺʇ ʽ ɺɺ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʥʘʤ ʥʝ ʚʜʘʣʦʩʴ ʦʪʨʠʤʘʪʠ 

ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʽ ʚʠʚʝʩʪʠ ʛʨʫʧʠ ʥʘ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʽ ʨʽʚʥʽ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʾʭʥʴʦʾ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ (ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʫ ʥʦʚʠʭ ʛʨʫʧʘʭ ʩʢʣʘʣʘ: 

n=13, 28 ʽ 17 ʚʽʜʧʦʚʽʜʥʦ). ɿ ʮʴʦʛʦ ʧʨʠʚʦʜʫ, ʚ ʧʦʜʘʣʴʰʦʤʫ ʘʥʘʣʽʟ ʧʦ ʚʠʨʽʚʥʶʚʘʥʥʶ 

ʚʝʣʠʯʠʥʠ ʘʣʴʜʦʩʪʝʨʦʥʫ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʫ ʜʚʦʭ ʛʨʫʧʘʭ ʛʘʣʝʢʪʠʥʫ-3: ʧʝʨʰʘ ï ʟ ʨʽʚʥʝʤ 

ʛʦʨʤʦʥʫ Ò 2,0 ʥʛ/ʤʣ ʽ ʜʨʫʛʘ ï > 2,0 ʥʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ (ʚʝʣʠʯʠʥʘ 2,0 ʙʫʣʘ ʚʟʷʪʘ ʷʢ 

ʤʝʜʽʘʥʘ ʜʣʷ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʦʩʥʦʚʥʽʡ ʢʣʽʥʽʯʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ, n=160). 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 5.2, ʧʨʠ ʮʴʦʤʫ ʙʫʣʘ ʟʙʝʨʝʞʝʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʚʠʜʽʣʝʥʠʭ 

ʛʨʫʧ ʭʚʦʨʠʭ (n=48 ʽ 47 ʚʽʜʧʦʚʽʜʥʦ). 

 

ʊʘʙʣʠʮʷ 5.2 ï ʈʽʚʝʥʴ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʆʬʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 
ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 

ʈ 
Ò 2,0 (n=48) > 2,0 (n=47) 

ʈʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʧʛ/ʤʣ 276 (234; 308) 303 (256; 311) 0,16 

ʉɸʊ, ʤʤ ʨʪ. ʩʪ. 149 (140; 158) 152 (144; 160) 0,19 

ɼɸʊ, ʤʤ ʨʪ. ʩʪ. 93 (84; 96) 96 (86; 98) 0,30 

ʇɸʊ, ʤʤ ʨʪ.ʩʪ. 56 (44; 68) 56 (52; 68) 0,91 

ɺʉɸʊ, ʤʤ ʨʪ. ʩʪ. 10 (4; 12) 10 (4; 12) 0,75 

ɺɼɸʊ, ʤʤ ʨʪ. ʩʪ. 4 (2; 6) 2 (2; 4) 0,80 

ʏʉʉ ʟʘ 1 ʭʚ 75 (70; 84) 76 (72; 81) 0,73 

ʏʉʉ/ʇɸʊ 1,32 (1,10; 1,71) 1,24 (1,11; 1,53) 0,45 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney 

U test. 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʚʘʣʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʦʬʽʩʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʫ ʛʨʫʧʘʭ ʟ ʨʽʟʥʠʤ ʧʣʘʟʤʦʚʠʤ ʨʽʚʥʝʤ 

ʛʘʣʝʢʪʠʥʫ-3. ʆʩʪʘʥʥʻ ʥʘʚʦʜʠʣʦ ʥʘ ʜʫʤʢʫ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʚʥʦʛʦ ʧʨʷʤʦʛʦ ʟʚ'ʷʟʢʫ 
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ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʦʬʽʩʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ɸʊ ʽ ʏʉʉ ʚ ʧʘʮʽʻʥʪʽʚ ʟ  

ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʴʦʛʦ ʚʽʢʫ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʦʬʽʩʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ɸʊ ʽ ʏʉʉ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ (ʪʘʙʣ. ʜʦʜʘʪʢʫ ɹ.5.2) ʩʚʽʜʯʠʚ ʧʨʦ ʧʝʚʥʽ ʩʪʘʪʠʩʪʠʯʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʛʨʫʧʘʭ. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ɺʇ ʽ ɺɺ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʭʚʦʨʠʭ ʟ ɺʅ ʨʽʚʥʝʤ 

ʛʦʨʤʦʥʫ, ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʩʫʪʪʻʚʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʉɸʊ (152 ʽ 158 ʧʨʦʪʠ 142 ʤʤ ʨʪ. ʩʪ., 

ʨ=0,02 ʽ 0,0003 ʚʽʜʧʦʚʽʜʥʦ), ɼɸʊ (94 ʽ 98 ʧʨʦʪʠ 86 ʤʤ ʨʪ. ʩʪ., ʨ=0,03 ʽ 

0,001 ʚʽʜʧʦʚʽʜʥʦ), ɺʉɸʊ (8 ʽ 14 ʧʨʦʪʠ 4 ʤʤ ʨʪ. ʩʪ., ʨ=0,04 ʽ <0,0001 ʚʽʜʧʦʚʽʜʥʦ) ʽ 

ʏʉʉ (74 ʽ 78 ʧʨʦʪʠ 66, ʨ=0,03 ʽ 0,008 ʚʽʜʧʦʚʽʜʥʦ). ʋ ʩʚʦʶ ʯʝʨʛʫ ʚʝʣʠʯʠʥʘ ɺʉɸʊ ʙʫʣʘ 

ʩʫʪʪʻʚʦ ʚʠʱʦʶ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɺɺ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɺʇ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ï 14 ʧʨʦʪʠ 

8 ʤʤ. ʨʪ. ʩʪ., ʨ=0,01, ʱʦ ʜʝʤʦʥʩʪʨʫʚʘʣʦ ʾʾ ʯʽʪʢʫ ʘʩʦʮʽʘʮʽʶ ʟ ʧʣʘʟʤʦʚʠʤ ʨʽʚʥʝʤ 

ʥʝʡʨʦʛʦʨʤʦʥʫ. ɺʝʣʠʯʠʥʘ ɺɼɸʊ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʏʉʉ/ʇɸʊ ʚʠʷʚʠʣʠʩʴ ʜʦʩʪʦʚʽʨʥʦ 

ʚʠʱʠʤʠ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɺɺ ʧʦʨʽʚʥʷʥʥʦ ʟ ʛʨʫʧʦʶ ʟ ɺʅ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ (6 ʧʨʦʪʠ 

2 ʤʤ ʨʪ. ʩʪ. ʽ 1,30 ʧʨʦʪʠ 1,17 ʚʽʜʧʦʚʽʜʥʦ, ʨ=0,04). 

ɺʠʱʝ ʤʠ ʥʘʛʦʣʦʰʫʚʘʣʠ ʥʘ ʪʦʤʫ ʬʘʢʪʽ, ʱʦ, ʟʛʽʜʥʦ ʟ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ, ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʥʝ ʤʘʻ ʜʦʚʝʜʝʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʚʝʥʴ ɸʊ. ʅʘʪʦʤʽʩʪʴ ʥʘʩ 

ʟʘʮʽʢʘʚʠʚ ʬʘʢʪ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʦʚʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʨʽʚʥʷ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ 

ʚ ʛʨʫʧʘʭ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ 

ʛʘʣʝʢʪʠʥʫ-3 (ʪʘʙʣ. 5.4), ʷʢʠʡ ʧʨʦʚʝʜʝʥʠʡ ʟʘ ʧʨʠʥʮʠʧʦʤ ʪʘʙʣʠʮʽ 5.2. 

 

ʊʘʙʣʠʮʷ 5.4 ï ʈʽʚʝʥʴ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʛʘʣʝʢʪʠʥʫ-3 

ʆʬʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, 

ʧʛ/ʤʣ ʈ 

Ò 290 (n=40) > 290 (n=47) 

1 2 3 4 

ʈʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 1,83 (1,47; 2,20) 2,16 (1,45; 2,33) 0,12 

ʉɸʊ, ʤʤ ʨʪ. ʩʪ. 142 (134; 150) 158 (150; 162) 0,002 

ɼɸʊ, ʤʤ ʨʪ. ʩʪ. 86 (82; 94) 98 (90; 106) 0,005 

ʇɸʊ, ʤʤ ʨʪ.ʩʪ. 56 (50; 72) 60 (54; 72) 0,89 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.4 

1 2 3 4 

ɺʉɸʊ, ʤʤ ʨʪ. ʩʪ. 4 (2; 8) 14 (10; 16) 0,0002 

ɺɼɸʊ, ʤʤ ʨʪ. ʩʪ. 2 (0; 4) 6 (2; 8) 0,05 

ʏʉʉ ʟʘ 1 ʭʚ 64 (60; 74) 78 (70; 86) 0,01 

ʏʉʉ/ʇɸʊ 1,14 (1,06; 1,23) 1,30 (1,20; 1,64) 0,04 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney U test. 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʠʣʠ, ʱʦ ʚ ʛʨʫʧʽ ʟ ʚʠʱʠʤ (> 290 ʧʛ/ʤʣ), ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʛʨʫʧʦʶ ʟ ʥʠʞʯʠʤ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ (Ò 290 ʧʛ/ʤʣ), ʨʝʩ̒ʪʨʫʚʘʣʠ ʩʫʪʪʚ̒ʦ ʚʠʱʠʡ 

ʨʽʚʝʥʴ ʦʬʽʩʥʦʛʦ ʉɸʊ (158 ʧʨʦʪʠ 142 ʤʤ ʨʪ. ʩʪ., ʨ=0,002), ɼɸʊ (98 ʧʨʦʪʠ  

86 ʤʤ ʨʪ. ʩʪ., ʨ=0,005), ʚʝʣʠʯʠʥʠ ɺʉɸʊ (14 ʧʨʦʪʠ 4 ʤʤ ʨʪ. ʩʪ., ʨ=0,0002), ʏʉʉ 

(78 ʧʨʦʪʠ 64, ʨ=0,01) ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʏʉʉ/ʇɸʊ (1,30 ʧʨʦʪʠ 1,14, ʨ=0,04). ʆʪʨʠʤʘʥʽ 

ʥʘʤʠ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʚʘʣʠ ʽʩʥʫʚʘʥʥʷ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʟ ʨʽʚʥʝʤ ʦʬʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɸʊ ʽ ʏʉʉ, ʷʢʽ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ɼʄɸʊ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʫ 119 (74,4%) ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ ʧʘʮʽʻʥʪʽʚ. 

ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ (ʪʘʙʣ. ʜʦʜʘʪʢʫ ɹ.5.3), ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɺʇ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʭʚʦʨʠʭ ʟ 

ɺʅ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3, ʨʝʻʩʪʨʫʚʘʣʠ ʜʦʩʪʦʚʽʨʥʝ (ʨ<0,05) ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥ  

ʏʉʉ ʥʽʯ, ɼɸʊ ʥʽʯ, ʉʝʨ ɸʊ ʥʽʯ ʽ ɯʅʊ ʥʽʯ. ʇʦʤʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʛʘʣʝʢʪʠʥʫ-3 (1,1-2,4 

ʧʛ/ʤʣ) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʘʩʦʮʽʡʦʚʘʥʦ, ʥʘʩʘʤʧʝʨʝʜ, 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ɼʄɸʊ. ʅʝ ʚʠʢʣʶʯʝʥʦ, ʱʦ ʩʘʤʝ ʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ɸʊ ʻ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʤʠ ʽ ʯʫʪʣʠʚʠʤʠ ʤʘʨʢʝʨʘʤʠ ʟʤʽʥ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʚ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ɿʚʝʨʪʘʚ ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʚ 

ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ɺɺ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ɺʅ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3, ʘ ʩʘʤʝ ʚ ʮʽʡ 

ʛʨʫʧʽ ʚʧʨʦʜʦʚʞ ʜʦʙʠ ʬʽʢʩʫʚʘʣʠ ʩʫʪʪʻʚʝ (ʨ<0,05) ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥ ʏʉʉ ʥʽʯ ʽ 

ʏʉʉ ʜʝʥ, ʉɸʊ ʜʦʙ, ʉɸʊ ʜʝʥ ʽ ʉɸʊ ʥʽʯ, ɼɸʊ ʜʦʙ ʽ ɼɸʊ ʥʽʯ, ʉʝʨ ɸʊ ʜʝʥ ʽ ʉʝʨ ɸʊ ʥʽʯ, 

ɯʅʊ ʜʦʙ, ɯʅʊ ʜʝʥ ʽ ɯʅʊ ʥʽʯ, ɺʉɸʊ ʥʽʯ, ɺɼɸʊ ʜʦʙ ʽ ɺɼɸʊ ʥʽʯ ʪʘ ʟʤʝʥʰʝʥʥʷ ʎɯ ʽ  

ɼɯ ɼɸʊ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʠʣʠ ʟʘ ʪʦʪʘʣʴʥʝ ʧʦʨʫʰʝʥʥʷ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ ʫ 
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ʧʘʮʽʻʥʪʽʚ ʟ̔ ɺɺ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3. ʊʘʢʦʞ ʙʫʣʦ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ̔ ɺɺ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ɺʇ ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʫ, ʚʠʟʥʘʯʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʚʝʣʠʯʠʥ ɼɸʊ ʜʦʙ ʽ ɼɸʊ ʜʝʥ, ɯʅʊ ʜʝʥ. ʆʩʪʘʥʥʽʡ ʬʘʢʪ ʥʘʚʦʜʠʚ ʥʘ ʜʫʤʢʫ, ʱʦ 

ʮʠʨʢʘʜʥʠʡ ʨʽʚʝʥʴ ɼɸʊ ʻ ʜʦʩʠʪʴ ʯʫʪʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʜʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ ʮʠʨʢʘʜʥʠʭ ʧʨʦʬʽʣʽʚ ɸʊ ʫ ʛʨʫʧʘʭ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ 

ʛʘʣʝʢʪʠʥʫ-3 ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 5.1-5.2. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʦʩʪʦʚʽʨʥʽ ʨʦʟʙʽʞʥʦʩʪʽ 

ʟʘ ʯʘʩʪʦʪʦʶ ʨʝʻʩʪʨʘʮʽʾ ʨʽʟʥʠʭ ʧʨʦʬʽʣʽʚ ɸʊ (ʷʢ ʉɸʊ, ʪʘʢ ʽ ɼɸʊ) ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʣʠʰʝ 

ʚ ʛʨʫʧʘʭ ʟ ɺɺ ʽ ɺʅ ʨʽʚʥʝʤ ʛʦʨʤʦʥʫ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɺɺ, ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʭʚʦʨʠʤʠ ʟ ɺʅ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3, ʚʠʟʥʘʯʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʫ ʯʘʩʪʦʪʫ ʨʝʻʩʪʨʘʮʽʾ 

ʧʨʦʬʽʣʶ çnon dipperè (55,9% ʧʨʦʪʠ 31,3% ʽ 35,3% ʧʨʦʪʠ 12,5% ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,05) ʽ 

ʥʠʞʯʫ ï çdipperè (29,4% ʧʨʦʪʠ 53,1% ʽ 35,3% ʧʨʦʪʠ 59,4%, ʨ<0,05). ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ, 

ʱʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʙʫʚ ʘʩʦʮʽʡʦʚʘʥʠʡ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʨʝʻʩʪʨʘʮʽʾ ʟʣʦʷʢʽʩʥʦʛʦ ʧʨʦʬʽʣʶ  

çnon dipperè ʽ ʟʤʝʥʰʝʥʥʷʤ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ çdipperè ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʡʦʛʦ ʟʘ 

ʟʤʽʥʘʤʠ ʷʢ ʉɸʊ, ʪʘʢ ʽ ɼɸʊ. 

 

 

ʈʠʩʫʥʦʢ 5.1 ï ʈʦʟʧʦʜʽʣ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ʉɸʊ (ʫ %) ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʛʘʣʝʢʪʠʥʫ-3 

ʇʨʠʤʽʪʢʘ. ʉʪʨʽʣʢʘʤʠ ʧʦʟʥʘʯʝʥʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʨʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʟ ɺɺ 

ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2 
. 
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ʈʠʩʫʥʦʢ 5.2 ï ʈʦʟʧʦʜʽʣ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ɼɸʊ (ʫ %) ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʛʘʣʝʢʪʠʥʫ-3 

ʇʨʠʤʽʪʢʘ. ʉʪʨʽʣʢʘʤʠ ʧʦʟʥʘʯʝʥʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʨʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʟ ɺɺ 

ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
. 

 

ɿʘ ʧʨʠʥʮʠʧʦʤ ʥʘʚʝʜʝʥʠʤ ʚʠʱʝ, ʧʨʦʚʝʜʝʥʠʡ ʜʦʜʘʪʢʦʚʠʡ ʘʥʘʣʽʟ ʜʦʙʦʚʦʾ 

ʨʝʛʫʣʷʮʽʾ ɸʊ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ 

ʛʨʫʧ ʟʘ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ (ʪʘʙʣ. 5.6). ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʚʽʜʯʠʣʠ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʘʭ, ʱʦ ʚʢʦʪʨʝ ʜʝʤʦʥʩʪʨʫʚʘʣʦ 

ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ɼʄɸʊ, ʥʘʩʘʤʧʝʨʝʜ, ʚʽʜ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ. 

 

ʊʘʙʣʠʮʷ 5.6 ï ʇʦʢʘʟʥʠʢʠ ɼʄɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʧʽʩʣʷ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʇʦʢʘʟʥʠʢʠ ɼʄɸʊ 
ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 

ʈ 
Ò 2,0 (n=37) > 2,0 (n=35) 

ʈʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʧʛ/ʤʣ 277 (243; 318) 303 (280; 315) 0,30 

1 2 3 4 

ʏʉʉ ʜʝʥ 74 (71: 78) 75 (72; 81) 0,44 

ʏʉʉ ʥʽʯ 61 (57; 67) 60 (56; 64) 0,31 

ʎɯ, ʫʤ. ʦʜ. 1,20 (1,11; 1,31) 1,22 (1,13; 1,36) 0,23 

ʉɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 146 (142; 154) 149 (141; 159) 0,57 

ʉɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 151 (145; 162) 152 (145; 165) 0,56 

ʉɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 139 (132; 147) 141 (132; 149) 0,63 

ɼɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 90 (82; 93) 89 (82; 92) 0,83 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.6 

1 2 3 4 

ɼɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 93 (85; 98) 94 (85; 99) 0,45 

ɼɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 81 (74; 85) 80 (71; 85) 0,55 

ʇɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 60 (55; 65) 63 (58; 65) 0,34 

ʇɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 60 (53; 66) 61 (56; 65) 0,43 

ʇɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 60 (53; 67) 63 (57; 71) 0,21 

ʉʝʨɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 107 (103; 112) 108 (103; 112) 0,69 

ʉʝʨɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 112 (104; 117) 113 (107; 119) 0,44 

ʉʝʨɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 100 (92; 105) 99 (92; 105) 0,92 

ɯʅʊ ʜʦʙ, % 35 (30; 38) 38 (30; 42) 0,22 

ɯʅʊ ʜʝʥ, % 37 (32; 42) 39 (30; 48) 0,57 

ɯʅʊ ʥʽʯ, % 33 (25; 41) 37 (27; 44) 0,28 

ɺʉɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 17 (15; 20) 17 (14; 19) 0,97 

ɺʉɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 16 (14; 20) 15 (13; 18) 0,38 

ɺʉɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 15 (11; 17) 14 (11; 17) 0,98 

ɺɼɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 13 (12; 16) 14 (12; 16) 0,86 

ɺɼɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 12 (11; 13) 12 (10; 15) 0,94 

ɺɼɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 9 (7; 13) 10 (8; 13) 0,61 

ɼɯ ʉɸʊ, % 10 (3; 13) 9 (6; 13) 0,34 

ɼɯ ɼɸʊ, % 14 (10; 19) 15 (12; 19) 0,75 

ʐʈʇ ʉɸʊ, ʤʤ ʨʪ.ʩʪ./ʛʦʜ 8 (6; 10) 9 (6; 12) 0,34 

ʐʈʇ ɼɸʊ, ʤʤ ʨʪ.ʩʪ./ʛʦʜ 7 (5; 9) 7 (4; 9) 0,92 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney 

U test 

 

 

ʈʠʩʫʥʦʢ 5.3 ï ʈʦʟʧʦʜʽʣ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ʉɸʊ (ʫ %) ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʛʘʣʝʢʪʠʥʫ-3 ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʘʣʴʜʦʩʪʝʨʦʥʫ 
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ʅʘʤʠ ʪʘʢʦʞ ʥʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʯʘʩʪʦʪʽ ʨʝʻʩʪʨʘʮʽʾ ʨʽʟʥʠʭ 

ʜʦʙʦʚʠʭ ʧʨʦʬʽʣʽʚ ɸʊ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʟʤʽʥ ʉɸʊ ʽ ɼɸʊ (ʨʠʩ. 5.3-5.4). 

 

 

ʈʠʩʫʥʦʢ 5.4 ï ʈʦʟʧʦʜʽʣ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ɼɸʊ (ʫ %) ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʛʘʣʝʢʪʠʥʫ-3 ʧʩ̔ʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʘʣʴʜʦʩʪʝʨʦʥʫ 

 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ (ʪʘʙʣ. ʜʦʜʘʪʢʫ ɹ.5.4) ʧʦʢʘʟʘʚ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʫ ʢʘʨʪʠʥʫ ʟʽ ʟʤʽʥʘʤʠ, 

ʷʢʽ ʚʠʷʚʣʝʥʽ ʧʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʘʥʘʣʽʟʽ ʧʦʢʘʟʥʠʢʽʚ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

(ʪʘʙʣ. ʜʦʜʘʪʢʫ ɹ.5.3). ʊʘʢ, ʚ ʭʦʜʽ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɺʇ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʭʚʦʨʠʭ ʟ ɺʅ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʚʠʟʥʘʯʘʣʠ ʜʦʩʪʦʚʽʨʥʝ (ʨ<0,05) 

ʟʙʽʣʴʰʝʥʥʷ ʣʠʰʝ ʚʝʣʠʯʠʥ ʉɸʊ ʥʽʯ ʽ ɯʅʊ ʥʽʯ. ʆʩʪʘʥʥʻ ʜʝʤʦʥʩʪʨʫʚʘʣʦ, ʱʦ ʧʦʤʽʨʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ (206-325 ʧʛ/ʤʣ) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʘʩʦʮʽʡʦʚʘʥʦ, ʥʘʩʘʤʧʝʨʝʜ, ʟʽ ʟʤʽʥʦʶ ʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʙʦʚʦʾ 

ʨʝʛʫʣʷʮʽʾ ɸʊ. ʉʧʦʩʪʝʨʽʛʘʣʠ, ʱʦ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʚ 

ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ɺɺ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ɺʅ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʘ ʩʘʤʝ ʚ ʮʠʭ 

ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʩʫʪʪʻʚʝ (ʨ<0,05) ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥ ʏʉʉ ʥʽʯ ʽ ʏʉʉ ʜʝʥ, 

ʉɸʊ ʜʦʙ, ʉɸʊ ʜʝʥ ʽ ʉɸʊ ʥʽʯ, ɼɸʊ ʜʦʙ ʽ ɼɸʊ ʥʽʯ, ʉʝʨ ɸʊ ʜʝʥ, ʉʝʨ ɸʊ ʜʦʙ ʽ ʉʝʨ ɸʊ 

ʥʽʯ, ɯʅʊ ʜʦʙ, ɯʅʊ ʜʝʥ ʽ ɯʅʊ ʥʽʯ, ɺʉɸʊ ʥʽʯ, ʐʈʇ ʉɸʊ ʽ ʐʈʇ ɼɸʊ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ɼɯ ʉɸʊ ʽ ɼɯ ʉɸʊ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʚʘʣʠ ʬʘʢʪ ʪʦʪʘʣʴʥʦʛʦ ʧʦʨʫʰʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ɼʄɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɺɺ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ. ʊʘʢʦʞ, ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɺɺ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ɺʇ ʨʽʚʥʝʤ ʛʦʨʤʦʥʫ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ 
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ʚʝʣʠʯʠʥ ʉɸʊ ʜʦʙ, ʉɸʊ ʜʝʥ ʽ ʉɸʊ ʥʽʯ, ɼɸʊ ʥʽʯ, ʉʝʨ ɸʊ ʜʝʥ, ɯʅʊ ʜʝʥ ʽ ɯʅʊ ʥʽʯ, 

ɼɯ ɼɸʊ. ʆʩʪʘʥʥʽʡ ʬʘʢʪ ʧʽʜʪʚʝʨʜʞʫʚʘʚ ʜʫʤʢʫ ʧʨʦ ʪʝ, ʱʦ ʜʦʙʦʚʠʡ ʨʽʚʝʥʴ ɸʊ ʻ ʜʦʩʠʪʴ 

ʯʫʪʣʠʚʠʤ ʤʘʨʢʝʨʦʤ ʜʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ ʨʽʟʥʠʭ ʮʠʨʢʘʜʥʠʭ ʧʨʦʬʽʣʽʚ ɸʊ ʫ ʛʨʫʧʘʭ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 5.5-5.6. ʊʘʢ, ʘʥʘʣʽʟ ʟʘ ʨʽʚʥʝʤ ʉɸʊ ʩʚʽʜʯʠʚ, ʱʦ ʚ 

ʭʚʦʨʠʭ ʟ ɺʅ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʫʪʪʻʚʦ ʥʠʞʯʫ ʯʘʩʪʦʪʫ ʚʠʧʘʜʢʽʚ ʟ 

ʟʣʦʷʢʽʩʥʠʤ ʧʨʦʬʽʣʝʤ çnon dipperè ʷʢ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʭʚʦʨʠʭ ʟ ɺʇ, ʪʘʢ ʽ ɺɺ 

ʨʽʚʥʝʤ ʛʦʨʤʦʥʫ (26,9% ʧʨʦʪʠ 50,0% ʽ 52,9% ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,05). ʋ ʧʘʮʽʻʥʪʽʚ ʟ ɺʅ 

ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʽʚ ʟ ʧʨʦʬʽʣʝʤ 

çover dipperè, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ɺɺ ʨʽʚʥʝʤ ʛʦʨʤʦʥʫ, ʫ ʷʢʠʭ ʮʝʡ ʧʨʦʬʽʣʴ ʥʝ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʚ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ (11,5% ʧʨʦʪʠ 0, ʨ=0,04). 

ɼʝʱʦ ʧʦ-ʽʥʰʦʤʫ ʚʠʛʣʷʜʘʣʘ ʩʠʪʫʘʮʽʷ ʧʨʠ ʘʥʘʣʽʟʽ ʮʠʨʢʘʜʥʠʭ ʧʨʦʬʽʣʽʚ ʟʘ ʨʽʚʥʝʤ 

ɼɸʊ. ʊʘʢ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɺʅ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɺʇ ʽ ɺɺ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ, 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʬʽʣʶ çdipperè (57,7% ʧʨʦʪʠ 31,7% ʽ 32,4% 

ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,05). ʋ ʩʚʦʶ ʯʝʨʛʫ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʧʨʦʬʽʣʴ çnon dipperè ʜʦʩʪʦʚʽʨʥʦ 

ʯʘʩʪʽʰʝ ʨʝʻʩʪʨʫʚʘʣʠ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɺɺ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ɺʅ ʨʽʚʥʝʤ ʛʦʨʤʦʥʫ 

(58,8% ʧʨʦʪʠ 30,8%, ʨ=0,04). 

 

 

ʈʠʩʫʥʦʢ 5.5 ï ʈʦʟʧʦʜʽʣ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ʉɸʊ (ʫ %) ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʇʨʠʤʽʪʢʘ. ɼʚʦʤʘ ʩʪʨʽʣʢʘʤʠ ʧʦʟʥʘʯʝʥʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʨʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʟ 

ɺʇ ʽ ɺɺ ʪʘ ʦʜʥʽʻʶ ï ʟ ɺɺ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 (ʨ<0,05). 
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ʈʠʩʫʥʦʢ 5.6 ï ʈʦʟʧʦʜʽʣ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ɼɸʊ (ʫ %) ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʇʨʠʤʽʪʢʘ. ʉʪʨʽʣʢʘʤʠ ʧʦʟʥʘʯʝʥʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʨʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʟ ɺɺ 

ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
. 

 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ɼʄɸʊ ʫ ʜʚʦʭ ʛʨʫʧʘʭ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʛʘʣʝʢʪʠʥʫ-3 (ʪʘʙʣ. 5.8) ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ 

ʚʠʱʠʤ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ (> 290 ʧʛ/ʤʣ) ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʝ (ʨ<0,05) 

ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʏʉʉ ʜʝʥ ʽ ʏʉʉ ʥʽʯ ʧʨʠ ʩʫʪʪʚ̒ʦ ʥʝ ʟʤʽʥʝʥʦʤʫ ʎɯ, ʉɸʊ ʜʦʙ, 

ɼɸʊ ʜʝʥ, ɼɸʊ ʥʽʯ, ʉʝʨ ɸʊ ʜʦʙ ʽ ʉʝʨ ɸʊ ʥʽʯ, ɯʅʊ ʜʝʥ, ɺʉɸʊ ʜʦʙ ʽ ɺʉɸʊ ʥʽʯ, ɺɼɸʊ 

ʥʽʯ, ʐʈʇ ʉɸʊ ʽ ʐʈʇ ɼɸʊ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥ ɼɯ ʉɸʊ ʽ ɼɯ ɼɸʊ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʘʮʽʻʥʪʘʤʠ ʟ ʥʠʞʯʠʤ ʨʽʚʥʝʤ (Ò 290 ʧʛ/ʤʣ) ʛʦʨʤʦʥʫ. 

 

ʊʘʙʣʠʮʷ 5.8 ï ʇʦʢʘʟʥʠʢʠ ɼʄɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʽʩʣʷ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʛʘʣʝʢʪʠʥʫ-3 

ʇʦʢʘʟʥʠʢʠ ɼʄɸʊ 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, 

ʧʛ/ʤʣ ʈ 

Ò 290 (n=30) > 290 (n=41) 

ʈʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʧʛ/ʤʣ 1,87 (1,45; 2,17) 2,05 (1,44; 2,22) 0,41 

1 2 3 4 

ʏʉʉ ʜʝʥ 70 (68; 76) 78 (75; 81) 0,005 

ʏʉʉ ʥʽʯ 60 (55; 64) 67 (59; 71) 0,02 

ʎɯ, ʫʤ. ʦʜ. 1,17 (1,09; 1,29) 1,16 (1,10; 1,32) 0,75 

ʉɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 146 (141; 154) 154 (143; 159) 0,04 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.8 

1 2 3 4 

ʉɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 151 (143; 158) 155 (145; 166) 0,21 

ʉɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 139 (132; 146) 141 (132; 153) 0,63 

ɼɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 90 (82; 92) 92 (84; 95) 0,58 

ɼɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 92 (85; 96) 98 (92; 104) 0,03 

ɼɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 81 (72; 84) 87 (80; 88) 0,02 

ʇɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 58 (55; 64) 62 (55; 68) 0,13 

ʇɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 59 (52; 62) 60 (54; 65) 0,67 

ʇɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 60 (56; 64) 63 (57; 70) 0,44 

ʉʝʨɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 105 (102; 112) 113 (107; 120) 0,03 

ʉʝʨɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 109 (104; 117) 114 (107; 120) 0,22 

ʉʝʨɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 96 (90; 105) 108 (98; 114) 0,04 

ɯʅʊ ʜʦʙ, % 34 (30; 40) 38 (33; 45) 0,11 

ɯʅʊ ʜʝʥ, % 35 (31; 42) 43 (36; 50) 0,03 

ɯʅʊ ʥʽʯ, % 32 (31; 41) 37 (28; 42) 0,17 

ɺʉɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 14 (14; 18) 20 (16; 24) 0,04 

ɺʉɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 14 (14; 19) 16 (14; 20) 0,30 

ɺɼɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 14 (12; 16) 14 (12; 17) 0,97 

ɺɼɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 12 (11; 15) 12 (11; 16) 1,00 

ɺɼɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 7 (6; 13) 12 (8; 15) 0,04 

ɼɯ ʉɸʊ, % 13 (7; 16) 6 (2; 8) 0,006 

ɼɯ ɼɸʊ, % 16 (11; 22) 9 (6; 15) 0,02 

ʐʈʇ ʉɸʊ, ʤʤ ʨʪ.ʩʪ./ʛʦʜ 6 (4; 10) 12 (9; 16) 0,009 

ʐʈʇ ɼɸʊ, ʤʤ ʨʪ.ʩʪ./ʛʦʜ 4 (2; 8) 9 (5; 11) 0,04 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney 

U test. 

 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ ʮʠʨʢʘʜʥʠʭ ʧʨʦʬʽʣʽʚ ʉɸʊ (ʨʠʩ. 5.7) ʩʚʽʜʯʠʣʠ, ʱʦ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ Ò 290 ʧʛ/ʤʣ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ʨʽʚʥʝʤ 

ʛʦʨʤʦʥʫ > 290 ʧʛ/ʤʣ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʫ ʯʘʩʪʦʪʫ ʚʠʧʘʜʢʽʚ ʟ ʥʦʨʤʘʣʴʥʠʤ 

ʧʨʦʬʽʣʝʤ çdipperè (63,3% ʧʨʦʪʠ 36,6%, ʨ=0,03). ʋ ʩʚʦʶ ʯʝʨʛʫ ʜʘʥʽ ʨʦʟʧʦʜʽʣʫ ʟʘ 

ʨʽʚʥʝʤ ɼɸʊ (ʨʠʩ. 5.8) ʧʦʢʘʟʘʣʠ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʽʚ ʟ ʧʨʦʬʽʣʝʤ 

çnon dipperè (20,0% ʧʨʦʪʠ 43,9%, ʨ=0,03) ʽ ʟʙʽʣʴʰʝʥʥʷ ï çover dipperè (16,7% ʧʨʦʪʠ 

2,4%, ʨ=0,04) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʚʥʝʤ Ò 290 ʧʛ/ʤʣ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʭʚʦʨʠʭ ʟ ʨʽʚʥʝʤ 

ʛʦʨʤʦʥʫ > 290 ʧʛ/ʤʣ. 
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ʈʠʩʫʥʦʢ 5.7 ï ʈʦʟʧʦʜʽʣ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ʉɸʊ (ʫ %) ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʛʘʣʝʢʪʠʥʫ-3 

ʇʨʠʤʽʪʢʘ. ʉʪʨʽʣʢʘʤʠ ʧʦʟʥʘʯʝʥʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʨʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʟ 

ʽʥʰʦʶ ʛʨʫʧʦʶ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
, ʨ=0,03. 

 

 

ʈʠʩʫʥʦʢ 5.8 ï ʈʦʟʧʦʜʽʣ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ɼɸʊ (ʫ %) ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʛʘʣʝʢʪʠʥʫ-3 

ʇʨʠʤʽʪʢʘ. ʉʪʨʽʣʢʘʤʠ ʧʦʟʥʘʯʝʥʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʨʽʟʥʠʮʷ ʚʽʜʩʦʪʢʽʚ ʟ 

ʽʥʰʦʶ ʛʨʫʧʦʶ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
, ʨ=0,03 ʽ 0,04 ʚʽʜʧʦʚʽʜʥʦ. 

 

ʆʪʞʝ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ɺɺ ʽ ɺʇ ʧʣʘʟʤʦʚʠʡ 

ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʡʦʛʦ ɺʅ ʨʽʚʥʷ, ʘʩʦʮʽʶʻʪʴʩʷ: ʟ̔ ʩʫʪʪʻʚʦ ʚʠʱʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʦʬʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʉɸʊ, ɼɸʊ, ɺʉɸʊ ʽ ʏʉʉ; ʟ̔ ʟʥʘʯʥʠʤ ʧʦʨʫʰʝʥʥʷʤ 

ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʜʘʥʠʤʠ ɼʄɸʊ, ʘ ʩʘʤʝ, ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥ ʏʉʉ ʜʝʥ ʽ 

ʏʉʉ ʥʽʯ, ʉɸʊ ʜʦʙ, ʉɸʊ ʜʝʥ ʽ ʉɸʊ ʥʽʯ, ɼɸʊ ʜʦʙ, ɼɸʊ ʜʝʥ ʽ ɼɸʊ ʥʽʯ, ʉʝʨ ɸʊ ʜʝʥ ʽ 

ʉʝʨ ɸʊ ʥʽʯ, ɯʅʊ ʜʦʙ, ɯʅʊ ʜʝʥ ʽ ɯʅʊ ʥʽʯ, ɺʉɸʊ ʥʽʯ, ɺɼɸʊ ʜʦʙ ʽ ɺɼɸʊ ʥʽʯ ʪʘ 
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ʟʤʝʥʰʝʥʥʷʤ ʎɯ ʽ ɼɯ ɼɸʊ; ʟ̔ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʨʝʻʩʪʨʘʮʽʾ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ 

çnon dipperè ʽ ʟʤʝʥʰʝʥʥʷʤ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ï çdipperè ʟʘ ʟʤʽʥʘʤʠ ʷʢ ʉɸʊ, ʪʘʢ ʽ ɼɸʊ. 

ʇʦʢʘʟʘʥʘ ʚʪʨʘʪʘ ʟʚ'ʷʟʢʫ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʦʬʽʩʥʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʽ 24-ʛʦʜʠʥʥʦʛʦ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ ʧʨʠ ʘʥʘʣʽʟʽ ʚ ʛʨʫʧʘʭ ʟ ʡʦʛʦ 

ʟʥʘʯʝʥʥʷʤ Ò 2,0 ʽ > 2,0 ʧʛ/ʤʣ ʽ ʚʠʨʽʚʥʶʚʘʥʥʽ ʚʝʣʠʯʠʥʠ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʱʦ ʩʪʘʚʠʪʴ ʧʽʜ 

ʩʫʤʥʽʚ ʧʨʷʤʠʡ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʡ ʟʚ'ʷʟʦʢ ʛʘʣʝʢʪʠʥʫ-3 ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʦʬʽʩʥʦʛʦ ʽ 

ʧʦʢʘʟʥʠʢʘʤʠ ɼʄɸʊ. 

ʋ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ɺɺ ʽ ɺʇ ʧʣʘʟʤʦʚʠʡ 

ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʡʦʛʦ ɺʅ ʨʽʚʥʷ, ʘʩʦʮʽʶʻʪʴʩʷ: ʟ̔ ʩʫʪʪʻʚʦ ʚʠʱʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʦʬʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʉɸʊ, ɼɸʊ, ɺʉɸʊ ʽ ɺɼɸʊ, ʏʉʉ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʏʉʉ/ʇɸʊ; ʟ̔ ʟʥʘʯʥʠʤ ʧʦʨʫʰʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ɸʊ ʟʘ ʜʘʥʠʤʠ 24-ʛʦʜʠʥʥʦʛʦ 

ʤʦʥʽʪʦʨʫʚʘʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʣʠʯʠʥ ʏʉʉ ʜʝʥ ʽ 

ʏʉʉ ʥʽʯ, ʉɸʊ ʜʦʙ, ʉɸʊ ʜʝʥ ʽ ʉɸʊ ʥʽʯ, ɼɸʊ ʜʦʙ ʽ ɼɸʊ ʥʽʯ, ʉʝʨ ɸʊ ʜʦʙ, ʉʨ ɸʊ ʜʝʥ ʽ 

ʉʝʨ ɸʊ ʥʽʯ, ɯʅʊ ʜʦʙ, ɯʅʊ ʜʝʥ ʽ ɯʅʊ ʥʽʯ, ɺʉɸʊ ʥʽʯ, ʐʈʇ ʉɸʊ ʽ ʐʈʇ ɼɸʊ ʪʘ 

ʟʤʝʥʰʝʥʥʷʤ ɼɯ ʉɸʊ ɼɯ ɼɸʊ; ʟ̔ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʨʝʻʩʪʨʘʮʽʾ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʬʽʣʶ çnon dipperè ʽ ʟʤʝʥʰʝʥʥʷʤ ï çover dipperè ʟʘ ʟʤʽʥʘʤʠ ʉɸʊ; ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʯʘʩʪʦʪʠ ʨʝʻʩʪʨʘʮʽʾ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ çnon dipperè ʽ ʟʤʝʥʰʝʥʥʷʤ ʥʦʨʤʘʣʴʥʦʛʦ 

ʧʨʦʬʽʣʶ çdipperè ʟʘ ʦʮʽʥʢʦʶ ɼɸʊ. 

ɼʦʚʝʜʝʥʠʡ ʟʚ'ʷʟʦʢ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʟʽ ʟʤʽʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ɸʊ ʧʨʠ ʘʥʘʣʽʟʽ ʚ 

ʛʨʫʧʘʭ ʟ ʨʽʚʥʝʤ ʛʦʨʤʦʥʫ Ò 290 ʽ > 290 ʧʛ/ʤʣ ʽ ʚʠʨʽʚʥʶʚʘʥʥʽ ʚʝʣʠʯʠʥʠ ʛʘʣʝʢʪʠʥʫ-3. 

ʆʪʨʠʤʘʥʦ, ʱʦ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ > 290 ʧʛ/ʤʣ ʙʫʚ ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ 

ʩʫʪʪʻʚʦ ʚʠʱʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʦʬʽʩʥʦʛʦ ʉɸʊ, ɼɸʊ ɺʉɸʊ, ʏʉʉ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʏʉʉ/ʇɸʊ; ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʣʠʯʠʥ ʏʉʉ ʜʝʥ ʽ ʏʉʉ ʥʽʯ ʧʨʠ ʩʫʪʪʝʚʦ ʥʝ ʟʤʽʥʝʥʦʤʫ ʎɯ, 

ʉɸʊ ʜʦʙ, ɼɸʊ ʜʝʥ, ɼɸʊ ʥʽʯ, ʉʝʨ ɸʊ ʜʦʙ ʽ ʉʝʨ ɸʊ ʥʽʯ, ɯʅʊ ʜʝʥ, ɺʉɸʊ ʜʦʙ ʽ 

ɺʉɸʊ ʥʽʯ, ɺɼɸʊ ʥʽʯ, ʐʈʇ ʉɸʊ ʽ ʐʈʇ ɼɸʊ ʪʘ ʟʤʝʥʰʝʥʥʽ ʚʝʣʠʯʠʥ ɼɯ ʉɸʊ ʽ 

ɼɯ ɼɸʊ ʟʘ ʜʘʥʠʤʠ 24-ʛʦʜʠʥʥʦʛʦ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ; ʟʤʝʥʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʨʝʻʩʪʨʘʮʽʾ 

ʚʠʧʘʜʢʽʚ ʟ ʥʦʨʤʘʣʴʥʠʤ ʧʨʦʬʽʣʝʤ çdipperè ʟʘ ʟʤʽʥʘʤʠ ʉɸʊ ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ 

ʚʠʧʘʜʢʽʚ ʟ ʧʨʦʬʽʣʝʤ çnon dipperè ʪʘ ʟʤʝʥʰʝʥʥʷʤ ï çover dipperè, ʦʮʽʥʝʥʠʭ ʟʘ 

ʟʤʽʥʘʤʠ ɼɸʊ. ʆʩʪʘʥʥʽ ʜʘʥʽ ʯʽʪʢʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ 
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ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʟ ʨʽʚʥʝʤ ɸʊ ʫ ʭʚʦʨʠʭ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

 

5.2 ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʤʽʦʢʘʨʜʘ ʽ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ ʫ 

ʧʘʮʽʻʥʪʽʚ ʥʘ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ 

ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ 

 

ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʮʷ, ʧʨʦʚʝʜʝʥʠʡ ʚ ʧʘʮʽʻʥʪʽʚ ʟ 

ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ  

ʛʘʣʝʢʪʠʥʫ-3 (ʪʘʙʣ. ʜʦʜʘʪʢʫ ɹ.5.5) ʩʚʽʜʯʠʚ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɺɺ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ɺʇ ʽ 

ɺʅ ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʫ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʨʦʟʤʽʨʠ ʊʄʐʇʜ 

(11,6 ʧʨʦʪʠ 11,0 ʽ 11,0 ʤʤ, ʨ=0,04 ʽ 0,02 ʚʽʜʧʦʚʽʜʥʦ), ʚʝʣʠʯʠʥʠ ʆʃʇ (67 ʧʨʦʪʠ 63 ʽ 

62 ʤʣ, ʨ=0,05 ʽ 0,03 ʚʽʜʧʦʚʽʜʥʦ), ɯʃʇ (22 ʧʨʦʪʠ 18 ʽ 19 ʤʤ/ʤ
2
, ʨ=0,0003 ʽ 0,005 

ʚʽʜʧʦʚʽʜʥʦ) ʽ ɯʆʃʇ (16 ʧʨʦʪʠ 14 ʽ 15 ʤʣ/ʤ
2,7
, ʨ=0,001 ʽ <0,0001 ʚʽʜʧʦʚʽʜʥʦ). ʊʘʢʦʞ, ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ɺɺ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɺʅ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3, ʨʝʻʩʪʨʫʚʘʣʠ ʟʙʽʣʴʰʝʥʥʷ 

ʚʝʣʠʯʠʥʠ ɯʃʇ (10 ʧʨʦʪʠ 8 ʤʤ/ʤ
2,7
, ʨ=0,04) ʽ ɯʆʃʇ (16 ʧʨʦʪʠ 14 ʤʣ/ʤ

2,7
, ʨ=0,03) 

ʨʦʟʨʘʭʦʚʽ ʥʘ ʟʨʽʩʪ ʧʘʮʽʻʥʪʽʚ ʫ ʩʪʫʧʝʥʽ 
2,7

. 

ʊʘʢʠʤ ʯʠʥʦʤ, ɺɺ ʧʣʘʟʤʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʭʚʦʨʠʭ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʘʩʦʮʽʡʦʚʘʥʘ, ʥʘʩʘʤʧʝʨʝʜ, ʟ ɽʭʦʂɻ-ʦʟʥʘʢʘʤʠ ʛʽʧʝʨʪʨʦʬʽʾ 

ʩʪʽʥʦʢ ʃʐ ʽ ʛʝʤʦʜʠʥʘʤʽʯʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʃʇ, ʘ ʩʘʤʝ ʟʙʽʣʴʰʝʥʥʷʤ ʦʙ'ʻʤʫ ʃʇ ʪʘ 

ʡʦʛʦ ʽʥʜʝʢʩʽʚ, ʨʦʟʨʘʭʦʚʘʥʠʭ ʷʢ ʥʘ ʧʣʦʱʫ ʪʽʣʘ, ʪʘʢ ʽ ʥʘ ʟʨʽʩʪ ʧʘʮʽʻʥʪʽʚ ʫ ʩʪʫʧʝʥʽ 
2,7

. 

ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʚʦʜʠʣʠ ʚ ʛʨʫʧʘʭ ʭʚʦʨʠʭ ʟ 

ʨʽʟʥʠʤ ʧʣʘʟʤʦʚʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 (Ò 2 ʽ > 2 ʥʛ/ʤʣ) ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʘʣʴʜʦʩʪʝʨʦʥʫ (ʪʘʙʣ. 5.10). ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ 

ʩʚʽʜʯʠʚ, ʱʦ ʫ ʨʘʟʽ ʨʽʚʥʷ > 2 ʥʛ/ʤʣ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʨʠʤʠ ʟ ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʫ  

Ò 2 ʥʛ/ʤʣ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʫʪʪʻʚʦ ʚʠʱʽ ʚʝʣʠʯʠʥʠ ʂʉʈ (33 ʧʨʦʪʠ 31 ʤʤ, ʨ=0,02), 

ʊɿʃʐʜ (11,5 ʧʨʦʪʠ 11,0 ʤʤ, ʨ-0,01), ʊʄʐʇʜ (11,2 ʧʨʦʪʠ 10,6 ʤʤ, ʨ=0,02), ɼɸ 

(35 ʧʨʦʪʠ 32 ʤʤ, ʨ=0,04), ʇʇ (33 ʧʨʦʪʠ 31 ʤʤ, ʨ=0,003), ɯʄʄʃʐ (55 ʧʨʦʪʠ 47 ʛ/ʤ
2,7

, 

ʨ=0,04), ʄʉʩ (197 ʧʨʦʪʠ 173 ʜʠʥ/ʩʤ
2
, ʨ=0,004), ʄʉʜ (154 ʧʨʦʪʠ 139 ʜʠʥ/ʩʤ

2
, 
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ʨ=0,03), ʆʃʇ (66 ʧʨʦʪʠ 61 ʤʣ, ʨ=0,02), ɯʃʇ (9 ʧʨʦʪʠ 7 ʤʤ/ʤ
2,7
, ʨ=0,04) ʽ ɯʆʃʇ 

(35 ʧʨʦʪʠ 32 ʤʣ/ʤ
2,7
, ʨ=0,03). 

 

ʊʘʙʣʠʮʷ 5.10 ï ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʮʷ ʚ ʧʘʮʽʻʥʪʽʚ ʟ 

ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʠ 
ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 

ʈ 
Ò 2,0 (n=48) > 2,0 (n=47) 

ʈʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʧʛ/ʤʣ 276 (234; 308) 303 (256; 311) 0,16 

ʂɼʈ, ʤʤ 49 (41; 52) 49 (47; 50) 0,45 

ʂʉʈ, ʤʤ 31 (27; 32) 33 (30; 34) 0,02 

ʊɿʃʐʜ, ʤʤ 11,0 (10,0; 11,8) 11,5 (11,0; 12,2) 0,01 

ʊʄʐʇʜ, ʤʤ 10,6 (10,0; 11,2) 11,2 (10,6; 12,0)  0,02 

ɼɸ, ʤʤ 32 (30; 34) 35 (33; 37) 0,04 

ʇʐ, ʤʤ 27 (23; 28) 27 (26; 29) 0,29 

ʇʇ, ʤʤ 31 (30; 32) 33 (32; 35) 0,003 

ʂɼʈ/ʇʐ 1,78 (1,51; 2,00) 1,81 (1,60; 2,00) 0,87 

ɺʊʄ 0,45 (0,41; 0,51) 0,45 (0,41; 0,50) 0,83 

ɯʄʄʃʐ, ʛ/ʤ
2
 113 (82; 140) 122 (103; 135) 0,22 

ɯʄʄʃʐ, ʛ/ʤ
2,7

 46 (34; 59) 56 (46; 63) 0,04 

ʌɺ, % 60 (60; 64) 60 (57; 64) 0,60 

ʄʉʩ, (ʜʠʥ/ʩʤ
2
) 173 (157; 210) 197 (179; 219) 0,004 

ʄʉʜ, (ʜʠʥ/ʩʤ
2
) 139 (105; 170) 154 (136; 165) 0,03 

ʃʇ, ʤʤ 36 (33; 39) 37 (35; 40) 0,22 

ʆʃʇ, ʤʣ 61 (54; 67) 66 (59; 72) 0,02 

ɯʃʇ, ʤʤ/ʤ
2
 20 (18; 21) 19 (17; 20) 0,51 

ɯʃʇ, ʤʤ/ʤ
2,7

 7 (7; 8) 9 (8; 10) 0,04 

ɯʆʃʇ, ʤʣ/ʤ
2
 32 (28; 35) 35 (32; 37) 0,03 

ɯʆʃʇ, ʤʣ/ʤ
2,7

 13 (12; 15) 16 (14; 18) 0,05 

ʃʇ/ʂɼʈ 0,76 (0,72; 0,82) 0,75 (0,72; 0,81) 0,68 

ʃʇ/ɼɸ 1,06 (1,01; 1,17) 1,11 (0,97; 1,21) 0,64 

ʃʇ/ʇʇ 1,14 (1,05; 1,24) 1,13 (1,02; 1,24) 0,47 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney 

U test. 

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʠʣʠ, ʱʦ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 > 2,0 ʥʛ/ʤʣ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʩʫʪʪʻʚʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ɼɸ, ʧʨʘʚʠʭ ʽ ʣʽʚʠʭ ʢʘʤʝʨ ʩʝʨʮʷ, ʚʝʣʠʯʠʥʠ ɯʄʄʃʐ ʪʘ 
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ʟʨʦʩʪʘʥʥʷʤ ʩʠʩʪʦʣʽʯʥʦʛʦ ʽ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʤʽʦʢʘʨʜʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ. ʆʩʪʘʥʥʻ 

ʜʝʤʦʥʩʪʨʫʻ ʚʘʛʦʤʠʡ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʛʘʣʝʢʪʠʥʫ-3 ʥʘ ʧʨʦʮʝʩʠ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʷ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʮʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ (ʪʘʙʣ. ʜʦʜʘʪʢʫ ɹ.5.6) ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʪʨʠ ʢʘʪʝʛʦʨʽʾ 

ʟʤʽʥ. ʊʘʢ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɺʇ ʽ ɺɺ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɺʅ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ ʇʐ (27 ʽ 28 ʧʨʦʪʠ 25 ʤʤ, ʨ=0,02 ʽ 0,04 ʚʽʜʧʦʚʽʜʥʦ) ʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʂɼʈ/ʇʐ (1,81 ʽ 1,84 ʧʨʦʪʠ 1,90, ʨ=0,01 ʽ 0,04 ʚʽʜʧʦʚʽʜʥʦ). ʋ ʩʚʦʶ 

ʯʝʨʛʫ ʚʝʣʠʯʠʥʘ ɯʄʄʃʐ (124 ʧʨʦʪʠ 111 ʛ/ʤ
2
, ʨ=0,008) ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʃʇ/ʇʇ 

(1,21 ʧʨʦʪʠ 1,12, ʨ=0,03) ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤʠ ʧʨʠ ɺɺ ʫ ʧʦʨʽʚʥʥʷʥʥʽ ʣʠʰʝ ʟ ɺʅ 

ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʫ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ɺɺ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɺʅ ʽ ɺʇ ʨʽʚʥʷʤʠ, 

ʨʝʻʩʪʨʫʚʘʣʠ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʄʉʜ (163 ʧʨʦʪʠ 144 ʽ 148 ʜʠʥ/ʩʤ
2
, 

ʨ=0,007 ʽ 0,02 ʚʽʜʧʦʚʽʜʥʦ), ɯʃʇ (21 ʧʨʦʪʠ 18 ʽ 19 ʤʤ/ʤ
2
, ʨ=0,007 ʽ <0,0001 ʚʽʜʧʦʚʽʜʥʦ) 

ʽ ɯʆʃʇ (36 ʧʨʦʪʠ 30 ʽ 33 ʤʣ/ʤ
2
, ʨ<0,0001 ʽ 0,04 ʚʽʜʧʦʚʽʜʥʦ). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ 

ʨʽʟʥʠʭ ʧʣʘʟʤʦʚʠʭ ʨʽʚʥʷʭ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʟʘ 

ʚʝʣʠʯʠʥʦʶ ʛʘʣʝʢʪʠʥʫ-3 (ʪʘʙʣ. 5.12) ʧʦʢʘʟʘʣʠ ʣʠʰʝ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ 

ɯʃʇ (20 ʧʨʦʪʠ 18 ʤʤ/ʤ
2
, ʨ=0,001) ʽ ɯʆʃʇ (35 ʧʨʦʪʠ 32 ʤʣ/ʤ

2
, ʨ=0,01) ʧʨʠ ʚʠʱʦʤʫ 

(> 290 ʧʛ/ʤʣ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʠʱʠʤ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ (Ò 290 ʧʛ/ʤʣ). 

 

ʊʘʙʣʠʮʷ 5.12 ï ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʮʷ ʚ ʧʘʮʽʻʥʪʽʚ ʟ 

ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʛʘʣʝʢʪʠʥʫ-3 

ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʠ 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, 

ʧʛ/ʤʣ ʈ 

Ò 290 (n=40) > 290 (n=47) 

ʈʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 1,83 (1,47; 2,20) 2,16 (1,45; 2,33) 0,12 

1 2 3 4 

ʂɼʈ, ʤʤ 48 (44; 51) 50 (47; 52) 0,25 

ʂʉʈ, ʤʤ 31 (30; 34) 31 (28; 34) 0,84 

ʊɿʃʐʜ, ʤʤ 11,0 (9,0; 12,0) 11,2 (10,0; 12,0) 0,29 

ʊʄʐʇʜ, ʤʤ 11,0 (10,0; 12,0) 11,0 (10,0; 12,0) 0,68 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.12 

1 2 3 4 

ɼɸ, ʤʤ 33 (31; 35) 34 (32; 36) 0,27 

ʇʐ, ʤʤ 26 (23; 27) 26 (22; 29) 0,82 

ʇʇ, ʤʤ 31 (31; 34) 31 (31; 32) 0,07 

ʂɼʈ/ʇʐ 1,87 (1,65; 2,03) 1,85 (1.66; 2,26) 0,48 

ɺʊʄ 0,45 (0,42; 0,49) 0,47 (0,41; 0,52) 0,93 

ɯʄʄʃʐ, ʛ/ʤ
2
 123 (87; 153) 119 (95; 144) 0,66 

ɯʄʄʃʐ, ʛ/ʤ
2,7

 52 (34; 64) 51 (43; 68) 0,62 

ʌɺ, % 60 (58; 63) 58 (56; 62) 0,65 

ʄʉʩ, (ʜʠʥ/ʩʤ
2
) 200 (168; 219) 185 (169; 212) 0,64 

ʄʉʜ, (ʜʠʥ/ʩʤ
2
) 142 (108; 176) 154 (131; 178) 0,33 

ʃʇ, ʤʤ 37 (34; 39) 37 (33; 40) 0,92 

ʆʃʇ, ʤʣ 63 (59; 66) 65 (60; 71) 0,38 

ɯʃʇ, ʤʤ/ʤ
2
 18 (17; 20) 20 (18; 21) 0,001 

ɯʃʇ, ʤʤ/ʤ
2,7

 8 (7; 9) 8 (8; 9) 0,97 

ɯʆʃʇ, ʤʣ/ʤ
2
 32 (29; 35) 35 (32; 36) 0,01 

ɯʆʃʇ, ʤʣ/ʤ
2,7

 14 (13; 15) 15 (14; 16) 0,66 

ʃʇ/ʂɼʈ 0,75 (0,73; 0,81) 0,77 (0,71; 0,81) 0,78 

ʃʇ/ɼɸ 1,11 (1,03; 1,22) 1,10 (1,00; 1,17) 0,32 

ʃʇ/ʇʇ 1,13 (1,03; 1,23) 1,19 (1,07; 1,27) 0,23 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney U 

test. 

 

ʆʪʞʝ, ʩʣʽʜ ʙʫʣʦ ʚʠʟʥʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ, ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʘʩʦʮʽʡʦʚʘʥʠʡ, ʥʘʩʘʤʧʝʨʝʜ, ʟ 

ʛʝʤʦʜʠʥʘʤʽʯʥʠʤ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ ʃʇ ʽ ʚ ʤʝʥʰʽʡ ʤʽʨʽ, ʥʽʞ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʟʽ 

ʟʤʽʥʘʤʠ ʽʥʰʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʮʷ. 

ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʪʠʧʽʚ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ʟʘ 

Ganau ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 (ʨʠʩ. 5.9) ʧʦʢʘʟʘʚ, ʱʦ ʚ ʨʘʟʽ 

ɺɺ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɺʅ ʨʽʚʥʷ ʥʝʡʨʦʛʦʨʤʦʥʫ, ʚʠʟʥʘʯʘʣʠ ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʚʠʧʘʜʢʽʚ ʟ 

ʥʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʥʠʤ ʪʠʧʦʤ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ï ʂɻ ʃʐ (65,9% ʧʨʦʪʠ 44,2%, ʨ=0,04). 

ʅʘʪʦʤʽʩʪʴ ʅɻ ʃʐ ʩʫʪʪʻʚʦ ʨʽʜʰʝ ʨʝʻʩʪʨʫʚʘʣʘʩʴ ʧʨʠ ɺɺ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɺʅ ʽ ɺʇ 

ʨʽʚʥʷʤʠ ʛʘʣʝʢʪʠʥʫ-3 (2,3% ʧʨʦʪʠ 16,3% ʽ 16,4%, ʨ=0,02 ʽ 0,02 ʚʽʜʧʦʚʽʜʥʦ). ʊʘʢʠʤ 

ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʝʨʝʢʦʥʫʚʘʣʠ ʚ ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʦʾ ʘʩʦʮʽʘʮʽʾ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 ʟ ʚʘʞʢʽʩʪʶ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ. 
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ɸʥʘʣʽʟ ʧʨʦʚʝʜʝʥʠʡ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʘʣʴʜʦʩʪʝʨʦʥʫ (ʨʠʩ. 5.10) ʩʪʘʪʠʩʪʠʯʥʦ ʧʽʜʪʚʝʨʜʠʚ ʬʘʢʪ ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʦʾ ʘʩʦʮʽʘʮʽʾ 

ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʟ ʭʘʨʘʢʪʝʨʦʤ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ. ʊʘʢ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ > 2,0 ʥʛ/ʤʣ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʽʚʥʝʤ Ò 2,0 ʥʛ/ʤʣ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʫʪʪʻʚʝ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʂɻ ʃʐ (57,4% ʧʨʦʪʠ 35,4%, ʨ=0,03) ʽ ʟʤʝʥʰʝʥʥʷ ï ʟ ʅɻ ʃʐ 

(2,1% ʧʨʦʪʠ 14,6%, ʨ=0,03). 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5.9 ï ʈʦʟʧʦʜʽʣ (ʫ %) ʪʠʧʽʚ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʃʐ ʟʘ Ganau ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

ʇʨʠʤʽʪʢʠ: ʂɻ ï ʢʦʥʮʝʥʪʨʠʯʥʘ ʛʽʧʝʨʪʨʦʬʽʷ, ɽɻ ï ʝʢʩʮʝʥʪʨʠʯʥʘ ʛʽʧʝʨʪʨʦʬʽʷ, 

ʂʈ ï ʢʦʥʮʝʥʪʨʠʯʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ, ʅɻ ï ʥʦʨʤʘʣʴʥʘ ʛʝʦʤʝʪʨʽʷ. 

 

ɿʚʝʨʪʘʣʦ ʫʚʘʛʫ, ʱʦ ʘʥʘʣʦʛʽʯʥʽ ʜʘʥʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʽ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ (ʨʠʩ. 5.11). ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ, ʱʦ ʫ 

ʨʘʟʽ ɺɺ ʨʽʚʥʷ ʨʝʻʩʪʨʫʚʘʣʠ ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʂɻ ʃʐ ʚ ʧʦʨʽʚʥʷʥʥʽ ʣʠʰʝ ʟ 

44,2 

11,6 27,9 

16,3 

ʂɻ ɽɻ ʂʈ ʅɻ 

47,9 

12,3 
23,3 

16,4 

ʂɻ ɽɻ ʂʈ ʅɻ 

65,9 
9,1 

22,7 2,3 

ʂɻ ɽɻ ʂʈ ʅɻ 

1.ɺʅ < 1,1 ʥʛ/ʤʣ (n=43) 2.ɺʇ ï 1,1-2,4 ʥʛ/ʤʣ (n=73) 

3.ɺɺ > 2,4 ʥʛ/ʤʣ (n=44) 

ʄʽʞʛʨʫʧʦʚʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
: 

ʂɻ: ʨ1-3=0,04 

ʅɻ: ʨ1-3=0,02; ʨ2-3=0,02 
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ɺʅ ʨʽʚʥʝʤ (65,9% ʧʨʦʪʠ 42,5%, ʨ=0,04), ʚ ʪʦʡ ʯʘʩ ʷʢ ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʅɻ ʃʐ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʚʞʝ ʟ ɺʅ ʽ ɺʇ ʨʽʚʥʷʤʠ ʥʝʡʨʦʛʦʨʤʦʥʫ (2,4% ʧʨʦʪʠ 20,0% ʽ 13,9%, ʨ=0,01 ʽ 

0,04 ʚʽʜʧʦʚʽʜʥʦ). 

 

 

 

ʈʠʩʫʥʦʢ 5.10  ʈʦʟʧʦʜʽʣ (ʫ %) ʪʠʧʽʚ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʃʐ ʟʘ Ganau ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʧʽʩʣʷ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʇʨʠʤʽʪʢʠ: 1. ʄʽʞʛʨʫʧʦʚʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 ï ʂɻ: ʨ=0,03; 2.ʅɻ: 

ʨ=0,03. 

 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʙʽʣʴʰ ʧʨʠʥʮʠʧʦʚʠʡ ʜʣʷ ʥʘʩ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʥʘ 

ʭʘʨʘʢʪʝʨ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʛʘʣʝʢʪʠʥʫ-3 (ʨʠʩ. 5.12) ʧʦʢʘʟʘʚ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ 

(ʨ>0,10) ʚ ʨʦʟʧʦʜʽʣʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ, ʱʦ ʩʚʽʜʯʠʣʦ ʟʘ ʤʝʥʰ 

ʧʝʨʝʢʦʥʣʠʚʫ ʧʨʦʨʝʤʦʜʝʣʶʶʯʫ ʨʦʣʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʬʘʢʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɼʊʂ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 (ʪʘʙʣ. 

ʜʦʜʘʪʢʫ ɹ.5.7) ʩʚʽʜʯʠʚ, ʱʦ ʚ ʨʘʟʽ ɺɺ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɺʅ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3, 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ Va (1,04 ʧʨʦʪʠ 0,90 ʤ/ʩ, ʨ=0,04) ʽ ʟʤʝʥʰʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Ve/Va (0,95 ʧʨʦʪʠ 1,16, ʨ=0,009). ʅʘʪʦʤʽʩʪʴ ʫ ʨʘʟʽ ɺɺ, ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʷʢ ʟ ɺʅ, ʪʘʢ ʽ ɺʇ ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʫ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ 

DT (182 ʧʨʦʪʠ 170 ʽ 174 ʤʩ, ʨ=0,02 ʽ 0,05) ʽ ɽ/e' ʩʝʨʝʜ (8,3 ʧʨʦʪʠ 6,3 ʽ 6,5, ʨ=0,006 ʽ 

0,004). 

35,4 

16,7 33,3 

14,6 

ʂɻ ɽɻ ʂʈ ʅɻ 

57,4 10,6 

29,8 2,1 

ʂɻ ɽɻ ʂʈ ʅɻ 

1. Ò 2,0 ʥʛ/ʤʣ (n=37) 2. > 2,0 ʥʛ/ʤʣ (n=35) 
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ʈʠʩʫʥʦʢ 5.11 ï ʈʦʟʧʦʜʽʣ (ʫ %) ʪʠʧʽʚ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʃʐ ʟʘ Ganau ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ 

 

 

 

 

ʈʠʩʫʥʦʢ 5.12 ï ʈʦʟʧʦʜʽʣ (ʫ %) ʪʠʧʽʚ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʃʐ ʟʘ Ganau ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʽʩʣʷ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʛʘʣʝʢʪʠʥʫ-3 

 

42,5 

7,5 30 

20 

ʂɻ ɽɻ ʂʈ ʅɻ 

49,4 

13,9 

22,8 

13,9 

ʂɻ ɽɻ ʂʈ ʅɻ 

65,9 9,8 

22 2,4 

ʂɻ ɽɻ ʂʈ ʅɻ 

52,5 10 
22,5 

15 

ʂɻ ɽɻ ʂʈ ʅɻ 

61,7 10,6 

21,3 6,4 

ʂɻ ɽɻ ʂʈ ʅɻ 

1.ɺʅ < 206 ʧʛ/ʤʣ (n=40) 2.ɺʇ ï 206-325 ʧʛ/ʤʣ (n=76) 

3.ɺɺ > 325 ʧʛ/ʤʣ (n=41) 

ʄʽʞʛʨʫʧʦʚʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ɢ
2
: 

ʂɻ: ʨ1-3=0,04 

ʅɻ: ʨ1-3=0,01; ʨ2-3=0,04 

1. Ò 290 ʧʛ/ʤʣ (n=30) 2. > 290 ʧʛ/ʤʣ (n=41) 
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ʑʝ ʙʽʣʴʰ ʧʝʨʝʢʦʥʣʠʚʠʤʠ ʚʠʛʣʷʜʘʣʠ ʜʘʥʽ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʝʚʥʫ ʘʩʦʮʽʘʮʽʶ 

ʨʽʚʥ ̫ ʛʘʣʝʢʪʠʥʫ-3 ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʃʐ (ʪʘʙʣ. 5.14). 

ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ, ʱʦ ʚ ʨʘʟʽ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʥʝʡʨʦʛʦʨʤʦʥʫ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʽʣʴʰ 

ʥʠʟʴʢʠʤ (> 2 ʧʨʦʪʠ Ò 2 ʥʛ/ʤʣ), ʨʝʻʩʪʨʫʚʘʣʠ ʩʫʪʪʻʚʦ ʚʠʱʽ ʚʝʣʠʯʠʥʠ Va (1,05 ʧʨʦʪʠ 

0,88 ʤ/ʩ, ʨ=0,004), IVRT (84 ʧʨʦʪʠ 72 ʤʩ, ʨ=0,006), DT (182 ʧʨʦʪʠ 170 ʤʩ, ʨ=0,01), 

E/e' ʩʝʨʝʜ (8,5 ʧʨʦʪʠ 6,0, ʨ<0,0001) ʽ ʟʤʝʥʰʝʥʥʷ ï Ve (0,95 ʧʨʦʪʠ 1,10 ʤ/ʩ, ʨ=0,02) ʽ 

Ve/Va (0,90 ʧʨʦʪʠ 1,18, ʨ=0,0006). ʆʩʪʘʥʥʻ ʥʘʚʦʜʠʣʦ ʥʘ ʜʫʤʢʫ ʧʨʦ ʩʫʪʪʻʚʠʡ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʡ ʚʧʣʠʚ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʥ ʤʽʦʢʘʨʜʘ ʃʐ ʫ ʭʚʦʨʠʭ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ɼʊʂ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ (ʪʘʙʣ. ʜʦʜʘʪʢʫ ɹ.5.8) ʧʦʢʘʟʘʚ ʥʘʩʪʫʧʥʝ: ʫ ʨʘʟʽ ɺʇ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɺʅ 

ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʫ, ʚʠʟʥʘʯʘʣʠ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ Va (0,98 ʧʨʦʪʠ 

0,86 ʤ/ʩ, ʨ=0,04) ʽ ʟʤʝʥʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Ve/Va (1,03 ʧʨʦʪʠ 1,19, ʨ=0,04). ʋ ʨʘʟʽ 

ɺɺ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɺʇ ʽ ɺʅ ʨʽʚʥʝʤ, ʨʝʻʩʪʨʫʚʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ IVRT (87 

ʧʨʦʪʠ 77 ʽ 76 ʤʩ, ʨ=0,03 ʽ 0,01 ʚʽʜʧʦʚʽʜʥʦ), DT (186 ʧʨʦʪʠ 170 ʽ 175 ʤʩ, ʨ=0,007 ʽ 0,04 

ʚʽʜʧʦʚʽʜʥʦ), E/e' ʩʝʨʝʜ (8,5 ʧʨʦʪʠ 6,2 ʽ 6,6, ʨ<0,0001 ʽ 0,0008 ʚʽʜʧʦʚʽʜʥʦ) ʽ ʟʤʝʥʰʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Ve/Va (0,90 ʧʨʦʪʠ 1,19 ʽ 1,03, ʨ=0,002 ʽ 0,05). ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ɺɺ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɺʅ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ 

Ve (0,92 ʧʨʦʪʠ 1,10 ʤ/ʩ, ʨ=0,03) ʽ ʟʙʽʣʴʰʝʥʥʷ Va (1,06 ʧʨʦʪʠ 0,86 ʤ/ʩ, ʨ=0,008). 

 

ʊʘʙʣʠʮʷ 5.14 ï ʇʦʢʘʟʥʠʢʠ ɼʊʂ ʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʠ 
ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 

ʈ 
Ò 2,0 (n=48) > 2,0 (n=47) 

ʈʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʧʛ/ʤʣ 276 (234; 308) 303 (256; 311) 0,16 

Ve, ʤ/ʩ 1,10 (0,96; 1,24) 0,95 (0,88; 1,04) 0,02 

Va, ʤ/ʩ 0,88 (0,80; 1,02) 1,05 (0,94; 1,18) 0,004 

IVRT, ʤʩ 72 (69; 80) 84 (78; 92) 0,006 

DT, ʤʩ 170 (166; 182) 182 (176; 190) 0,01 

Ve/Va 1,18 (0,96; 1,32) 0,90 (0,84; 1,13) 0,0006 

E/e' ʩʝʨʝʜ 6,0 (5,3; 6,8) 8,5 (6,8; 9,2) <0,0001 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney U test. 
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ʅʘʪʦʤʽʩʪʴ ʧʦʨʽʚʥʷʥʥʷ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʨʘʢʫʨʩʽ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʽ 

ʥʠʟʴʢʦʛʦ ʚʽʜʥʦʩʥʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʨʠ ʰʪʫʯʥʦʤʫ ʚʠʨʽʚʥʶʚʘʥʥʽ ʚʝʣʠʯʠʥʠ 

ʛʘʣʝʢʪʠʥʫ-3 (ʪʘʙʣ. 5.16) ʧʦʢʘʟʘʣʦ ʚʽʜʩʫʪʥʽʩʪʴ ʙʫʜʴ-ʷʢʠʭ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʭ 

ʨʦʟʙʽʞʥʦʩʪʝʡ. ɼʦʮʽʣʴʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʣʠʰʝ ʥʘ ʪʝʥʜʝʥʮʽʾ ʜʦ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʚʝʣʠʯʠʥ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Ve/Va (1,08 ʧʨʦʪʠ 0,94, p=0,06). ʆʪʞʝ, ʦʪʨʠʤʘʥʽ 

ʥʘʤʠ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʝʢʦʥʣʠʚʦʛʦ ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ 

ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʥʘ ʧʦʢʘʟʥʠʢʠ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʃʐ ʚ ʧʘʮʽʻʥʪʽʚ ʟ 

ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ʋ ʙʽʣʴʰʽʡ ʤʽʨʽ, ʟʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʥʘʤʠ 

ʜʘʥʠʤʠ, ʮʽ ʟʤʽʥʠ ʦʙʫʤʦʚʣʝʥʽ ʧʣʘʟʤʦʚʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3. 

 

ʊʘʙʣʠʮʷ 5.16 ï ʇʦʢʘʟʥʠʢʠ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʪʨʘʥʩʤʽʪʨʘʣʴʥʦʛʦ ʢʨʦʚʦʧʣʠʥʫ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ 

ʚʝʣʠʯʠʥʦʶ ʛʘʣʝʢʪʠʥʫ-3 

ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʠ 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, 

ʧʛ/ʤʣ ʈ 

Ò 290 (n=40) > 290 (n=47) 

ʈʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 1,83 (1,47; 2,20) 2,16 (1,45; 2,33) 0,12 

Ve, ʤ/ʩ 1,04 (0,90; 1,22) 0,96 (0,89; 1,20) 0,40 

Va, ʤ/ʩ 0,94 (0,84; 1,04) 1,02 (0,92; 1,10) 0,19 

IVRT, ʤʩ 76 (70; 83) 80 (74; 85) 0,33 

DT, ʤʩ 172 (168; 181) 179 (170; 184) 0,25 

Ve/Va 1,08 (0,90; 1,20) 0,94 (0,88; 1,18) 0,06 

E/e' ʩʝʨʝʜ 7,0 (5,9; 7,9) 7,7 (6,3; 8,4) 0,10 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ Mann-Whitney U test 

 

ɸʥʘʣʽʟ ʪʠʧʽʚ ɼʊʂ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʣʠ ʚʘʞʢʽʩʪʴ ʧʦʨʫʰʝʥʥʷ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ 

ʃʐ ʧʨʦʚʦʜʠʣʠ ʟʘ ʧʨʠʥʮʠʧʦʤ, ʥʘʚʝʜʝʥʠʤ ʫ ʨʦʟʜʽʣʽ 4.2. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʘʤʠ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʣʠʰʝ 2 ʪʠʧʠ ï ʮʝ ʥʦʨʤʘʣʴʥʠʡ (ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʜʽʘʩʪʦʣʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ) ʽ ʨʠʛʽʜʥʠʡ (ʧʦʨʫʰʝʥʥʷ ʨʝʣʘʢʩʘʮʽʾ ʘʙʦ ʜʽʘʩʪʦʣʽʯʥʘ ʜʠʩʬʫʥʢʮʽʷ ɯ ʪʠʧʫ). 

ɯʥʰʠʭ, ʙʽʣʴʰ ʛʣʠʙʦʢʠʭ ʧʦʨʫʝhʥʴ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʃʐ, ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚ 

ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ ʧʘʮʽʻʥʪʽʚ. 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

(ʨʠʩ. 5.13) ʧʦʢʘʟʘʚ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʨʠʛʽʜʥʠʤ ʽ ʟʤʝʥʰʝʥʥʷ ï ʟ 
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ʥʦʨʤʘʣʴʥʠʤ ʪʠʧʦʤ ʚʽʜ ʛʨʫʧ ʟ ɺʅ ʽ ɺʇ ʜʦ ʛʨʫʧ ʟ ɺɺ ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʫ ï 72,1% ʽ 

76,7% ʧʨʦʪʠ 93,2% (ʨ=0,009 ʽ 0,02 ʚʽʜʧʦʚʽʜʥʦ) ʽ 27,9% ʪʘ 23,3% ʧʨʦʪʠ 6,8% (ʨ=0,009 

ʽ 0,02 ʚʽʜʧʦʚʽʜʥʦ). 

 

 

ʈʠʩʫʥʦʢ 5.13 ï ʈʦʟʧʦʜʽʣ (ʫ %) ʪʠʧʽʚ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʪʨʘʥʩʤʽʪʨʘʣʴʥʦʛʦ 

ʢʨʦʚʦʧʣʠʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ % ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
. 

 

ʊʘʢʘ ʞ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʙʝʨʽʛʘʣʘʩʴ ʽ ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʘʣʴʜʦʩʪʝʨʦʥʫ (ʨʠʩ. 5.14). ʊʘʢ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 > 2 ʥʛ/ʤʣ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ Ò 2 ʥʛ/ʤʣ, ʚʠʟʥʘʯʘʣʠ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʨʠʛʽʜʥʦʛʦ (91,5% ʧʨʦʪʠ 75,0%, 

ʨ=0,03) ʽ ʟʤʝʥʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ɼʊʂ (8,5% ʧʨʦʪʠ 25,0%, ʨ=0,03). 

ɸʥʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ (ʨʠʩ. 5.15) 

ʩʚʽʜʯʠʚ ʧʨʦ ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʨʠʛʽʜʥʠʤ ʽ ʟʤʝʥʰʝʥʥʷ ï ʟ ʥʦʨʤʘʣʴʥʠʤ 

ʪʠʧʦʤ ʚ ʛʨʫʧʘʭ ʟ ɺɺ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʣʠʰʝ ʟ ɺʅ ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʫ ï 90,2% ʧʨʦʪʠ 

70,0%, ʨ=0,03 ʽ 30,0% ʧʨʦʪʠ 9,8%, ʨ=0,03 ʚʽʜʧʦʚʽʜʥʦ. ɿʚʝʨʪʘʚ ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʧʽʩʣʷ ʚʠʢʣʶʯʝʥʥʷ ʚʧʣʠʚʫ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʡʦʛʦ ʚʝʣʠʯʠʥʦʶ 

(ʨʠʩ. 5.16) ʮʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʚʪʨʘʯʘʣʘ ʩʪʘʪʠʩʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʽ ʥʘʙʫʚʘʣʘ ʭʘʨʘʢʪʝʨʫ 

ʣʠʰʝ ʪʝʥʜʝʥʮʽʾ ï 87,2% ʧʨʦʪʠ 72,5% ʽ 12,8% ʧʨʦʪʠ 27,5% ʚʽʜʧʦʚʽʜʥʦ, ʨ=0,08. 
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ʈʠʩʫʥʦʢ 5.14 ï ʈʦʟʧʦʜʽʣ (ʫ %) ʪʠʧʽʚ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʪʨʘʥʩʤʽʪʨʘʣʴʥʦʛʦ 

ʢʨʦʚʦʧʣʠʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ 

ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ % ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
. 

 

 

ʈʠʩʫʥʦʢ 5.15 ï ʈʦʟʧʦʜʽʣ (ʫ %) ʪʠʧʽʚ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʪʨʘʥʩʤʽʪʨʘʣʴʥʦʛʦ 

ʢʨʦʚʦʧʣʠʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ % ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
 . 

 

 

ʈʠʩʫʥʦʢ 5.16 ï ʈʦʟʧʦʜʽʣ (ʫ %) ʪʠʧʽʚ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʪʨʘʥʩʤʽʪʨʘʣʴʥʦʛʦ 

ʢʨʦʚʦʧʣʠʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʽʩʣʷ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʛʘʣʝʢʪʠʥʫ-3 

ʇʨʠʤʽʪʢʘ. ʄʽʞʛʨʫʧʦʚʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ % ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
. 
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ʇʝʚʥʫ ʮʽʢʘʚʽʩʪʴ ʚʠʢʣʠʢʘʚ ʫ ʥʘʩ ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʘʥʫ ʉɸ (ʪʘʙʣ. 5.17) ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʞʦʜʥʦʛʦ ʟ ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ 

ʧʘʮʽʻʥʪʽʚ ʤʠ ʥʝ ʨʝʻʩʪʨʫʚʘʣʠ ʥʘʷʚʥʦʩʪʽ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ ʙʣʷʰʦʢ ʚ ʙʘʩʝʡʥʽ ʉɸ, 

ʪʦʤʫ ʩʪʨʫʢʪʫʨʥʠʡ ʩʪʘʥ ʦʩʪʘʥʥʽʭ ʚʠʟʥʘʯʘʣʠ ʟʘ ʚʝʣʠʯʠʥʦʶ ʊɯʄ.  

ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʷʢ ʚʝʣʠʯʠʥʘ ʊɯʄ, ʪʘʢ ʽ ʯʘʩʪʦʪʘ ʚʠʧʘʜʢʽʚ ʟ ʊɯʄ > 0,9 ʤʤ 

ʤʘʣʠ ʧʝʚʥʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3. ʊʘʢ, ʫ ʨʘʟʽ ɺɺ, 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɺʅ ʽ ɺʇ ʨʽʚʥʷ ʥʝʡʨʦʛʦʨʤʦʥʫ, ʚʠʟʥʘʯʘʣʦʩʴ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ 

ʚʝʣʠʯʠʥʠ ʊɯʄ (1,00 ʧʨʦʪʠ 0,88 ʽ 0,90 ʤʤ, ʨ=0,02 ʽ 0,04 ʚʽʜʧʦʚʽʜʥʦ) ʽ ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʽʚ 

ʟ ʊɯʄ > 0,9 ʤʤ (61,4% ʧʨʦʪʠ 34,9% ʽ 41,1%, ʨ= 0,01 ʽ 0,03 ʚʽʜʧʦʚʽʜʥʦ). ʇʦʨʽʚʥʷʥʥʷ 

ʜʘʥʠʭ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʦʢʘʟʘʣʦ, 

ʱʦ ʚʝʣʠʯʠʥʘ ʊɯʄ (0,95 ʧʨʦʪʠ 0,85 ʤʤ, ʨ=0,01) ʽ ʯʘʩʪʦʪʘ ʚʠʧʘʜʢʽʚ ʟ ʊɯʄ > 0,9 ʤʤ 

(51,1% ʧʨʦʪʠ 27,1%, ʨ=0,02) ʙʫʣʠ ʩʫʪʪʻʚʦ ʚʠʱʠʤʠ ʧʨʠ ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 > 2,0 ʥʛ/ʤʣ, 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʽʚʥʝʤ Ò 2,0 ʥʛ/ʤʣ. 

 

ʊʘʙʣʠʮʷ 5. 17 ï ʉʪʨʫʢʪʫʨʥʠʡ ʩʪʘʥ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʂʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ ɺʝʣʠʯʠʥʘ ʊɯʄ, ʤʤ 
ʂ-ʪʴ ʭʚʦʨʠʭ  

ʟ ʊɯʄ > 0,9 ʤʤ 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

1 2 3 

1. ɺʅ < 1,1 ʥʛ/ʤʣ (n=43) 0,88 (0,70; 0,94) 15 (34,9%) 

2. ɺʇ - 1,1-2,4 ʥʛ/ʤʣ (n=73) 0,90 (0,75; 1,06) 30 (41,1%) 

3. ɺɺ > 2,4 ʥʛ/ʤʣ (n=44) 1,00 (0,84; 1,20) 27 (61,4%) 

ʈ ʟʘ Kruskal-Wallis ANOVA 

test ̔ ʢʨʠʪʝʨʽʻʤ ɢ
2
 

ʈ1-3=0,02 

ʨ2-3=0,04 

ʈ1-3=0,01 

ʨ2-3=0,03 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʘʣʴʜʦʩʪʝʨʦʥʫ 

Ò 2,0 ʥʛ/ʤʣ (n=48) 0,85 (0,70; 0,98) 13 (27,1%) 

> 2,0 ʥʛ/ʤʣ (n=47) 0,95 (0,80; 1,15) 24 (51,1%) 

ʈ ʟʘ Mann-Whitney U test ʽ 

ʢʨʠʪʝʨʽʻʤ ɢ
2
 

0,01 0,02 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.17 

1 2 3 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʥʫ 

1. ɺʅ < 206 ʧʛ/ʤʣ (n=40) 0,88 (0,70; 1,10) 13 (32,5%) 

2. ɺʇ ï206-325 ʧʛ/ʤʣ (n=79) 0,93 (0,80; 1,10) 34 (43,0%) 

3. ɺɺ > 325 ʧʛ/ʤʣ (n=41) 1,00 (0,88; 1,23) 25 (61,0%) 

ʈ ʟʘ Kruskal-Wallis ANOVA 

test  ̔ʢʨʠʪʝʨʽʻʤ ɢ
2
 

ʈ1-3=0,01 
ʈ1-3=0,01 
ʈ2-3=0,06 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʛʘʣʝʢʪʠʥʫ-3 

Ò 290 ʧʛ/ʤʣ (n=40) 0,90 (0,75; 1,10) 17 (42,5%) 

> 290 ʧʛ/ʤʣ (n=47) 0,94 (0,80; 1,15) 21 (44,7%) 

ʈ ʟʘ Mann-Whitney U test ʽ 

ʢʨʠʪʝʨʽʻʤ ɢ
2
 

ʅɼ ʅɼ 

 

ɸʥʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʜʝʱʦ ʽʥʰʽ ʩʪʘʪʠʩʪʠʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ. ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ, ʱʦ 

ʚʝʣʠʯʠʥʘ ʊɯʄ ʽ ʯʘʩʪʦʪʘ ʚʠʧʘʜʢʽʚ ʟ ʊɯʄ > 0,9 ʤʤ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤʠ ʧʨʠ ɺɺ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʣʠʰʝ ʟ ɺʅ ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʫ (1,00 ʧʨʦʪʠ 0,88 ʤʤ, ʨ=0,01 ʽ 61,0% 

ʧʨʦʪʠ 32,5%, ʨ=0,01 ʚʽʜʧʦʚʽʜʥʦ). ʅʘʪʦʤʽʩʪʴ ʘʥʘʣʽʟ, ʧʨʦʚʝʜʝʥʠʡ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʛʘʣʝʢʪʠʥʫ-3, ʧʦʢʘʟʘʚ ʘʙʩʦʣʶʪʥʫ ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ ʊɯʄ ʽ ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʽʚ ʟ ̔ʩʪʨʫʢʪʫʨʥʠʤ ʫʨʘʞʝʥʥʷʤ ʉɸ ʚ ʛʨʫʧʘʭ 

ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ (Ò 290 ʽ > 290 ʧʛ/ʤʣ ). ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ 

ʚʢʘʟʫʚʘʣʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʟʚ'ʷʟʢʫ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʟ 

ʭʘʨʘʢʪʝʨʦʤ ʩʪʨʫʢʪʫʨʥʦʛʦ ʫʨʘʞʝʥʥʷ ʉɸ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ʈʝʟʶʤʝ. ɼʦʚʝʜʝʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ɺɺ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 (> 2,4 ʥʛ/ʤʣ) ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ 

(> 325 ʧʛ/ʤʣ) ʘʩʦʮʽʡʦʚʘʥʦ ʟ ʩʫʪʪʻʚʠʤʠ ʟʤʽʥʘʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʮʷ, ʙʽʣʴʰ ʚʘʞʢʠʤ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʠʤ ʨʝʤʦʜʝʣʶʚʘʥʥʷʤ ʃʐ 

(ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʧʘʜʢʽʚ ʂɻ ʃʐ ʽ ʟʤʝʥʰʝʥʥʷʤ ʅɻ ʃʐ), ʧʦʛʽʨʰʝʥʥʷʤ ʡʦʛʦ 

ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʃʐ, ʟʨʦʩʪʘʥʥʷʤ ʚʠʧʘʜʢʽʚ ʨʠʛʽʜʥʦʛʦ ʽ ʟʤʝʥʰʝʥʥʷʤ ʥʦʨʤʘʣʴʥʦʛʦ 

ʪʠʧʫ ɼʊʂ, ʙʽʣʴʰ ʚʘʞʢʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʫʨʘʞʝʥʥʷʤ ʉɸ. ʅʘʪʦʤʽʩʪʴ ʧʨʦʚʝʜʝʥʠʡ ʥʘʤʠ 

ʦʢʨʝʤʠʡ ʘʥʘʣʽʟ ʧʦ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʠʩʦʢʦʾ ʢʦʨʝʣʷʮʽʾ ʤʽʞ 
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ʥʠʤʠ ʥʝ ʚʠʢʣʶʯʘʚ ʬʘʢʪ ʧʝʨʝʭʨʝʩʥʦʛʦ ʚʧʣʠʚʫ ʥʝʡʨʦʛʦʨʤʦʥʽʚ ʥʘ ʚʠʱʝ ʟʘʟʥʘʯʝʥʽ 

ʧʘʨʘʤʝʪʨʠ. ɿ ʮʽʻʾ ʧʦʟʠʮʽʾ ʙʽʣʴʰ ʮʽʢʘʚʠʤʠ ʙʫʣʠ ʜʘʥʽ ʟ ʚʠʨʽʚʥʶʚʘʥʥʷʤ ʛʨʫʧ ʟʘ 

ʚʝʣʠʯʠʥʦʶ ʘʣʴʜʦʩʪʝʨʦʥʫ ʽ ʛʘʣʝʢʪʠʥʫ-3, ʷʢʽ ʚʠʢʣʶʯʘʣʠ ʚʧʣʠʚ ʮʠʭ ʯʠʥʥʠʢʽʚ ʥʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʤʽʦʢʘʨʜʘ. ʇʨʠ ʮʴʦʤʫ ʦʧʪʠʤʘʣʴʥʠʤ ʚʠʷʚʠʚʩʷ ʘʥʘʣʽʟ 

ʚ ʛʨʫʧʘʭ ʛʘʣʝʢʪʠʥʫ-3 ʟ ʨʽʚʥʝʤ ï > 2,0 ʽ Ò 2,0 ʥʛ/ʤʣ ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ï > 290 ʽ Ò 290 

ʧʛ/ʤʣ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʙʽʣʴʰ ʚʘʛʦʤʠʡ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʡ 

ʚʧʣʠʚ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʷ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʙʽʣʴʰ ʚʘʞʯʠʡ 

ʧʝʨʝʙʽʛ ɸɻ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʨʽʚʥʷ ʮʴʦʛʦ ʯʠʥʥʠʢʘ. 

ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 > 2,0 ʥʛ/ʤʣ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʨʽʚʥʷ Ò 2,0 ʥʛ/ʤʣ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʫʪʪʻʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ɼɸ, ʧʨʘʚʠʭ ʽ 

ʣʽʚʠʭ ʢʘʤʝʨ ʩʝʨʮʷ, ʚʝʣʠʯʠʥʠ ɯʄʄʃʐ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʩʠʩʪʦʣʽʯʥʦʛʦ ʽ ʜʽʘʩʪʦʣʽʯʥʦʛʦ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ, ʩʫʪʪʻʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʧʘʜʢʽʚ ʟ ʂɻ ʃʐ ̔ ʟʤʝʥʰʝʥʥʷʤ ʟ 

ʅɻ ʃʐ, ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʣʠʯʠʥʠ Va, IVRT, DT, E/e' ʩʝʨʝʜ ʽ ʟʤʝʥʰʝʥʥʷʤ Ve ʽ Ve/Va, 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʧʘʜʢʽʚ ʨʠʛʽʜʥʦʛʦ ʽ ʟʤʝʥʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ɼʊʂ; 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʣʠʯʠʥʠ ʊɯʄ ʽ ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʽʚ ʟ ʊɯʄ > 0,9 ʤʤ ʩʦʥʥʦʾ ʘʨʪʝʨʽʾ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ > 290 ʧʛ/ʤʣ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʽʚʥʝʤ Ò 290 

ʧʛ/ʤʣ, ʘʩʦʮʽʶʻʪʴʩʷ ʣʠʰʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʜʝʢʩʽʚ ʨʦʟʤʽʨʫ/ʦʙ'ʻʤʫ ʃʇ, ʨʦʟʨʘʭʦʚʘʥʠʭ 

ʥʘ ʧʣʦʱʫ ʪʽʣʘ ʧʘʮʽʻʥʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʣʘʜʝʥʽ ʚ ʨʦʟʜʽʣʽ 5, ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʩʪʘʪʪʷʭ 

[178, 179]. 
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ʈʆɿɼɯʃ 6 

ʂʃɯʅɯʏʅʀʁ ʆɹʈɸɿ ʍɺʆʈʀʍ ɯɿ ɻɯʇɽʈʊʆʅɯʏʅʆʖ ʍɺʆʈʆɹʆʖ ɯɯ ʉʊɸɼɯɰ 

ʄʆʃʆɼʆɻʆ ɯ ʉɽʈɽɼʅʔʆɻʆ ɺɯʂʋ ɺ ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʈɯɺʅʗ 

ɻɸʃɽʂʊʀʅʋ-3 ɯ ɸʃʔɼʆʉʊɽʈʆʅʋ ɺ ʇʃɸɿʄɯ  

(ʈɽɿʋʃʔʊɸʊʀ ʃɯʅɯʁʅʆɻʆ ʈɽɻʈɽʉɯʁʅʆɻʆ ɸʅɸʃɯɿʋ) 

 

ɺʠʷʚʣʝʥʘ ʚ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʜʽʣʘʭ ʜʠʩʝʨʪʘʮʽʾ ʘʩʦʮʽʘʮʽʷ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʟ ʨʽʟʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʩʚʽʜʯʠʣʘ ʧʨʦ ʧʝʚʥʠʡ ʚʧʣʠʚ ʥʝʡʨʦʛʦʨʤʦʥʽʚ ʥʘ ʧʝʨʝʙʽʛ ɸɻ ɯɯ ʩʪʘʜʽʾ (1-3 ʩʪʫʧʝʥʽʚ) ʫ 

ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ʅʘʪʦʤʽʩʪʴ ʟʥʘʯʥʫ ʧʨʘʢʪʠʯʥʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ 

ʩʴʦʛʦʜʥʽ ʚʠʢʣʠʢʘʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ɸɻ ʽ ʢʣʽʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ 

ʧʘʮʽʻʥʪʽʚ ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʥʝʡʨʦʛʦʨʤʦʥʽʚ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʥʷ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ɸɻ ʽ ʧʝʚʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʤʽʰʝʥʝʡ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʽʥʽʯʥʦʛʦ ʦʙʨʘʟʫ ʧʘʮʽʻʥʪʽʚ ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʥʘʤʠ ʟʘʩʪʦʩʦʚʘʥʘ ʤʥʦʞʠʥʥʘ ʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʷ (ʤʦʜʫʣʴ çMultiple 

Regressionè ʧʘʢʝʪʘ StatSoft çStatisticaè v. 10.0). ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʟ ʤʝʪʦʶ 

ʚʽʜʙʦʨʫ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʦʮʝʜʫʨʘ (çForward 

sterwiseè) ʧʦʢʨʦʢʦʚʦʛʦ ʚʢʣʶʯʝʥʥʷ ʦʟʥʘʢ. 

ʋ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʘʥʘʣʽʟʫ ʙʫʚ ʚʟʷʪʠʡ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ  

ʛʘʣʝʢʪʠʥʫ-3 ʚ ʥʛ/ʤʣ ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʛ/ʤʣ. ɼʣʷ ʢʦʞʥʦʛʦ ʥʝʡʨʦʛʦʨʤʦʥʫ ʙʫʚ 

ʧʨʦʚʝʜʝʥʠʡ ʦʢʨʝʤʠʡ ʘʥʘʣʽʟ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʦʾ ʤʘʪʨʠʮʽ, ʷʢʘ ʚʢʣʶʯʘʣʘ 

160 ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ʋ ʷʢʦʩʪʽ ʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

(ʚʧʣʠʚʦʚʠʭ ʯʠʥʥʠʢʽʚ) ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 134 ʢʣʽʥʽʯʥʠʭ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʘ. ʆʩʪʘʥʥʽ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʨʽʟʥʽ ʛʨʫʧʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ 

ʚʽʜʧʦʚʽʜʘʣʘ ʧʝʚʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʄʥʦʞʠʥʥʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ 

ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʾ ʚʠʜʽʣʝʥʦʾ ʛʨʫʧʠ ʯʠʥʥʠʢʽʚ, ʢʽʥʮʝʚʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʚʠʛʣʷʜʽ ʣʽʥʽʡʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʨʽʚʥʷʥʴ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʡ 

ʨʝʛʨʝʩʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ ʚʠʭʽʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ. 

ɯʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ ʙʫʣʘ ʦʮʽʥʝʥʘ ʟʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ (r
2
), ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʚʘʚ ʩʠʣʫ ʟʚ'ʷʟʢʫ ʤʽʞ ʟʤʽʥʥʠʤʠ 
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ʨʽʚʥʷʥʥʷ ʽ ʚʠʭʽʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ; ʭʘʨʘʢʪʝʨʦʤ ʡʦʛʦ ʟʥʘʯʫʱʦʩʪʽ (ʬʘʢʪʠʯʥʠʡ ʽ 

ʥʘʣʝʞʥʠʡ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ (F) ʪʘ ʡʦʛʦ ʨʽʚʥʝʤ (ʨ), ʩʪʘʥʜʘʨʪʥʦʶ ʧʦʭʠʙʢʦʶ ʦʮʽʥʢʠ 

ʟʚ'ʷʟʢʫ (St. Error of estimate). ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʨʝʛʨʝʩʽʡʥʦʤʫ ʨʽʚʥʷʥʥʽ ʜʚʦʭ ʽ ʙʽʣʴʰʝ 

ʟʤʽʥʥʠʭ ʚʠʟʥʘʯʘʣʠ ʩʠʣʫ ʚʧʣʠʚʫ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ ʥʘ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ (ʨʽʚʝʥʴ 

ʥʝʡʨʦʛʦʨʤʦʥʫ) ʚ %, ʦʩʪʘʥʥʽʡ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʙʝʪʘ-ʢʦʝʬʽʮʽʻʥʪʫ ʟʤʽʥʥʦʾ 

ʜʦ ʩʫʤʠ ʙʝʪʘ-ʢʦʝʬʽʮʽʻʥʪʽʚ ʫʩʽʭ ʟʤʽʥʥʠʭ ʨʽʚʥʷʥʴ. 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʢʽʣʴʢʽʩʥʠʭ ʟʤʽʥʥʠʭ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʢʨʠʪʠʯʥʠʡ ʨʽʚʝʥʴ ï ʤʝʜʽʘʥʘ 

ʚʝʣʠʯʠʥʠ ʧʘʨʘʤʝʪʨʫ ʨʦʟʨʘʭʦʚʘʥʘ ʜʣʷ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ï 1,1 ʽ 2,4 ʥʛ/ʤʣ ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ï 206 ʽ 325 ʧʛ/ʤʣ (ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʝʨʭʥʶ ʤʝʞʫ ɺʅ ʽ ʥʠʞʥʶ ʤʝʞʫ ɺɺ 

ʨʽʚʥʷ ʥʝʡʨʦʛʦʨʤʦʥʽʚ ʫ ʧʣʘʟʤʽ ʚʽʜʧʦʚʽʜʥʦ). 

 

6.1 ʂʣʽʥʽʯʥʠʡ ʦʙʨʘʟ ʭʚʦʨʠʭ ʥʘ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʧʨʠ 

ʨʽʟʥʠʭ ʧʣʘʟʤʦʚʠʭ ʨʽʚʥʷʭ ʛʘʣʝʢʪʠʥʫ-3 

ʋ ʪʘʙʣʠʮʽ 6.1 ʥʘʚʝʜʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ, 

ʚʠʷʚʠʣʠ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʽ ʨʝʛʨʝʩʽʡʥʽ ʟʚ'ʷʟʢʠ ʟ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ. ɺʘʨʪʦ 

ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʩʬʦʨʤʫʚʘʣʠ ʧ'̫ʪʴ ʛʨʫʧ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ: 

1) ʘʥʘʤʥʝʟ ɻʍ (ʪʨʠʚʘʣʽʩʪʴ ʛʽʧʝʨʪʦʥʽʾ ʚ ʨʦʢʘʭ ï ʯʠʥʥʠʢ ɸ); 2) ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʡ ʬʦʥ 

ʧʘʮʽʻʥʪʽʚ (ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʛ/ʤʣ ï ʯʠʥʥʠʢ ʍ); 3) ʜʦʤʽʥʫʶʯʽ ʌʈ 

(ʥʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ ʚ ʙʘʣʘʭ ï ʯʠʥʥʠʢ Y ʽ ʘʪʝʨʦʛʝʥʥʦʾ ʜʠʩʣʽʧʽʜʝʤʽʾ ʚ ʙʘʣʘʭ ï ʯʠʥʥʠʢ 

D); 4) ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʤʽʦʢʘʨʜʘ (ʥʘʷʚʥʽʩʪʴ ʂɻ ʃʐ ʚ ʙʘʣʘʭ ï 

ʯʠʥʥʠʢ ʂ, ɯʆʃʇ ʚ ʤʣ/ʤ
2
 ï ʯʠʥʥʠʢ Z ʽ E/e' ʩʝʨʝʜ ï ʯʠʥʥʠʢ W) ʽ 5) ʩʪʨʫʢʪʫʨʥʠʡ ʩʪʘʥ 

ʉɸ (ʚʝʣʠʯʠʥʘ ʊɯʄ ʉɸ ʚ ʤʤ ï ʯʠʥʥʠʢ ʊ). 

ɸʥʘʣʽʟ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʝʪʝʨʤʽʥʘʮʽʾ (r
2
) ʦʪʨʠʤʘʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʨʽʚʥʷʥʴ ʧʦʢʘʟʘʚ, 

ʱʦ ʥʘʡʙʽʣʴʰʦʾ ʚʝʣʠʯʠʥʠ ʚʦʥʠ ʥʘʙʫʚʘʣʠ ʜʣʷ ʌʈ (ʬʘʢʪʦʨʠ Y + D, r
2
=0,63) ʽ ʨʽʚʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ (ʯʠʥʥʠʢ ʍ, r
2
=0,62) ʽ ʥʘʡʤʝʥʰʦʾ ï ʜʣʷ ʪʨʠʚʘʣʦʩʪʽ 

ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ (ʯʠʥʥʠʢ ɸ, r
2
=0,19). 
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ʊʘʙʣʠʮʷ 6.1 ï ɿʥʘʯʠʤʽ ʨʝʛʨʝʩʽʡʥʽ ʟʚ'ʷʟʢʠ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʣʘʟʤʽ ʟ ʨʽʟʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ (ʨʝʟʫʣʴʪʘʪʠ ʤʫʣʴʪʠʬʘʢʪʦʨʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ) 

ɻʨʫʧʠ 

ʧʦʢʘʟʥʠʢʽʚ 

ʍʘʨʘʢʪʝʨ 

ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʟʚ'ʷʟʢʫ ʟ 

ʨʽʚʥʝʤ 

ʛʘʣʝʢʪʠʥʫ-3 

ɯʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʨʽʚʥʷʥʥʷ 

ʂʨʠʪʠʯʥʘ ʚʝʣʠʯʠʥʘ 

ɼʣʷ ɺʅ 

ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 

ɼʣʷ ɺɺ 

ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 

1. (ɸ) 

ʊʨʠʚʘʣʽʩʪʴ 

ɻʍ, ʨʦʢʠ 

=1,51+0,25ɸ 

r
2
=0,19;  

F (1,16)=10,30 

p=0,002  

St. Error = 1,24 

ɸ < 2 A > 4 

2. (ʍ) 

ʈʽʚʝʥʴ 

ʘʣʴʜʦʩʪʝʨʦʥʫ, 

ʧʛ/ʤʣ 

=0,61 + 0,006ʍ 

r
2
=0,62;  

F (1,19)=108,58 

p<0,00000  

St. Error = 0,85 

X < 185 X > 298 

3. (Y) 

ʆʞʠʨʽʥʥʷ, ʚ 

ʙʘʣʘʭ  

(1 ʙʘʣ ï ʪʘʢ ʽ 0 

ï ʚʽʜʩʫʪʥʻ) 

(D) 

ɼʠʩʣʽʧʽʜʝʤʽʷ, 

ʚ ʙʘʣʘʭ  

(1 ʙʘʣ ï ʪʘʢ ʽ 0 

ï ʚʽʜʩʫʪʥʷ) 

= 1,44 + 

1,64Y+0,16D 

 

ʉʠʣʘ ʚʧʣʠʚʫ 

ʯʠʥʥʠʢʘ Y ï 

85% ʽ D ï 15% 

r
2
=0,63;  

F (1,16)=100,87 

p<0,00000  

St. Error = 0,90 

Y = 0 

ɯʄʊ < 30 

ʢʛ/ʤ
2 

 

D = 0 

ɿʍ < 5 

ʤʤʦʣʴ/ʣ  ̔

ʍʉ ʃʇʅʑ 

< 3 ʤʤʦʣʴ/ʣ 

 ̔ʊɻ < 1,7 

ʤʤʦʣʴ/ʣ  

Y = 1 

ɯʄʊ Ó 30 

ʢʛ/ʤ
2 

 

D = 1 

ɿʍ Ó 5 

ʤʤʦʣʴ/ʣ ʘʙʦ 

ʍʉ ʃʇʅʑ 

Ó 3 ʤʤʦʣʴ/ʣ 

ʘʙʦ 

ʊɻ Ó 1,7 

ʤʤʦʣʴ/ʣ 

4. (ʂ) 

ʂɻ ʃʐ ʚ 

ʙʘʣʘʭ  

(1 ʙʘʣ- ʪʘʢ ʽ 0 

ï ʚʽʜʩʫʪʥʷ) 

(Z) 

ɯʆʃʇ, ʤʣ/ʤ
2
 

(W) 

ɽ/e' cʝʨʝʜ 

= 0,11 + 

0,09Z+0,11ʂ + 

0,08W 

 

ʉʠʣʘ ʚʧʣʠʚʫ 

ʯʠʥʥʠʢʘ Z ï 

65%, K ï 19% ʽ 

W ï 16% 

r
2
=0,34;  

F (3,16)=16,73 

p=0,00002  

St. Error = 1,09 

ʂ = 0 

ɯʄʄʃʐ < 

115 (95) ʛ/ʤ
2
 

ʘʙʦ ɺʊʄ 

Ò 0,42 

Z < 31 

W < 6,6 

ʂ = 1 

ɯʄʄʃʐ Ó 

115 (95) ʛ/ʤ
2
 

i ɺʊʄ 

> 0,42 

 

Z > 34 

W > 7,2 

5. (T) 

ʊɯʄ, ʤʤ 
=1,98 + 0,52ʊ 

r
2
=0,36;  

F (2,14)=24,13 

p<0,0000  

St. Error = 0,93 

T<0,88 T>0,91 

ʇʨʠʤʽʪʢʘ. ɺʅ ï ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ ʽ ɺɺ ï ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 
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ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʠʣʠ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʥʘʡʙʽʣʴʰ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʨʽʚʥʝʤ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʽ ʥʘʷʚʥʽʩʪʶ ʪʘʢʠʭ ʌʈ, ʷʢ ʦʞʠʨʽʥʥʷ ʽ ʘʪʝʨʦʛʝʥʥʘ ʜʠʩʣʽʧʽʜʝʤʽʷ. ʄʠ ʥʝ 

ʚʠʢʣʶʯʘʻʤʦ ʪʦʛʦ ʬʘʢʪʫ, ʱʦ ʩʘʤʝ ʮʽ ʯʠʥʥʠʢʠ ʙʫʜʫʪʴ ʦʙʫʤʦʚʣʶʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʝʨʝʙʽʛʫ ɻʍ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʧʦʟʠʪʠʚʥʽ ʟʥʘʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʤʽʥʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʨʽʚʥʷʥʴ 

ʩʚʽʜʯʠʣʠ ʧʨʦ ʪʝ, ʱʦ ʚʩʽ ʟʤʽʥʥʽ ʤʘʣʠ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʟ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3. ʆʩʪʘʥʥʻ 

ʤʦʛʣʦ ʚʢʘʟʫʚʘʪʠ ʥʘ ʪʝ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥ ʫʩʽʭ ʟʤʽʥʥʠʭ ʧʦʚʠʥʥʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʟʨʦʩʪʘʥʥʷʤ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʽ, ʥʘʚʧʘʢʠ, ʙʽʣʴʰ ʚʠʩʦʢʽ 

ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 ʧʝʨʝʜʙʘʯʘʣʠ ʙʽʣʴʰ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʨʽʚʥʷʥʴ. 

ʆʩʪʘʥʥʻ ʜʣʷ ʢʽʣʴʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʨʦʟʨʘʭʦʚʘʥʠʭ ʢʨʠʪʠʯʥʠʭ 

ʚʝʣʠʯʠʥʘʭ, ʜʣʷ ʢʘʪʝʛʦʨʽʘʣʴʥʠʭ (ʦʞʠʨʽʥʥʷ, ʜʠʩʣʽʧʽʜʝʤʽʷ ʽ ʂɻ ʃʐ) ʫ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

(2 ʘʙʦ 1) ʽ ʤʽʥʽʤʘʣʴʥʦʤʫ (0) ʙʘʣʘʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʦʮʽʣʴʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ 

ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʪʘ ɺɺ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3, ʷʢʠʡ ʜʣʷ ʮʽʻʾ 

ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ ʩʢʣʘʜʘʻ > 2,4 ʧʛ/ʤʣ, ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʜʝ ʥʘʩʪʫʧʥʠʡ ʢʣʽʥʽʯʥʠʡ 

ʧʨʦʬʽʣʴ: ʛʽʧʝʨʪʝʥʟʠʚʥʠʡ ʘʥʘʤʥʝʟ > 4 ʨʦʢʽʚ; ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʜʣʷ ʮʠʭ ʭʚʦʨʠʭ ʨʽʚʝʥʴ 

ʘʢʪʠʚʘʮʽʾ ʈɸɸʉ, ʱʦ ʙʫʜʝ ʧʽʜʪʚʝʨʜʞʫʚʘʪʠʩʴ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ > 298 ʧʛ/ʤʣ; 

ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʙʦʣʽʯʥʠʭ ʌʈ, ʥʘʩʘʤʧʝʨʝʜ ʦʞʠʨʽʥʥʷ (ɯʄʊ > 30 ʢʛ/ʤ
2
) ʽ ʘʪʝʨʦʛʝʥʥʘ 

ʜʠʩʣʽʧʽʜʝʤʽʷ (ʢʨʠʪʝʨʽʾ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 6.1). ʇʨʠ ʮʴʦʤʫ ʜʦʤʽʥʫʶʯʠʡ ʚʧʣʠʚ ʥʘ 

ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ ʯʠʥʠʣʦ ʩʘʤʝ ʦʞʠʨʽʥʥʷ (ʩʠʣʘ ʚʧʣʠʚʫ ʥʘ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ ʩʢʣʘʣʘ 

85% ʧʨʦʪʠ 15% ʜʣʷ ʜʠʩʣʽʧʽʜʝʤʽʾ ʚʽʜʧʦʚʽʜʥʦ); ʥʘʷʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ʫ ʚʠʛʣʷʜʽ ʥʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʥʦʾ ʤʦʜʝʣʽ ï ʂɻ ʃʐ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʧʦʨʫʰʝʥʥʷʤ ʨʝʣʘʢʩʘʮʽʾ ʤʽʦʢʘʨʜʘ (ɽ/e' ʩʝʨʝʜ > 7,2) ʽ ʦʟʥʘʢʘʤʠ ʛʝʤʦʜʠʥʘʤʽʯʥʦʛʦ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʃʇ (ɯʆʃʇ > 34 ʤʣ/ʤ
2
). ʆʩʪʘʥʥʽʡ ʯʠʥʥʠʢ ʤʘʚ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ 

ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ (ʩʠʣʘ ʚʧʣʠʚʫ ʩʢʣʘʣʘ 65% ʧʨʦʪʠ 19% ʽ 

16% ʚʽʜʧʦʚʽʜʥʦ); ʥʘʷʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʉɸ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʴ 

ʊɯʄ > 0,91 ʤʤ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʧʝʨʝʜʥʽ ʜʘʥʽ ʱʦʜʦ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʝʪʝʨʤʽʥʘʮʽʾ ʜʣʷ 

ʨʽʟʥʠʭ ʛʨʫʧ ʯʠʥʥʠʢʽʚ ʩʣʽʜ ʙʫʣʦ ʜʦʧʫʩʪʠʪʠ, ʱʦ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ 
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> 2,4 ʥʛ/ʤʣ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ, ʟ ʢʣʽʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʥʘʷʚʥʽʩʪʶ ʤʝʪʘʙʦʣʽʯʥʠʭ ʌʈ 

(ʥʘʩʘʤʧʝʨʝʜ, ʦʞʠʨʽʥʥʷʤ), ʘ ʟ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ï ʛʽʧʝʨʘʢʪʠʚʘʮʽʻʶ ʈɸɸʉ, ʘ ʩʘʤʝ, 

ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ > 298 ʧʛ/ʤʣ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ. ɿ ʧʦʟʠʮʽʾ ʢʣʽʥʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ > 2,4 ʥʛ/ʤʣ ʫ ʧʣʘʟʤʽ ʙʫʜʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʴ ʙʽʣʴʰ 

ʚʘʞʢʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʨʝʤʦʜʝʣʶʚʘʥʥʷʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʟʘʛʘʣʴʥʦʶ ʧʦʧʫʣʷʮʽʻʶ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ, ʘ ʩʘʤʝ ʥʘʷʚʥʽʩʪʶ 

ʂɻ ʃʐ ʟ ʧʦʨʫʰʝʥʥʷʤ ʨʝʣʘʢʩʘʮʽʾ ʤʽʦʢʘʨʜʘ, ʙʽʣʴʰ ʚʘʞʢʠʤ ʛʝʤʦʜʠʥʘʤʽʯʥʠʤ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ ʧʝʨʝʜʩʝʨʜʴ ʪʘ ʙʽʣʴʰ ʚʘʞʢʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʨʝʤʦʜʝʣʶʚʘʥʥʷʤ ʉɸ. 

ʆʩʪʘʥʥʻ ʯʽʪʢʦ ʜʝʤʦʥʩʪʨʫʻ ʙʽʣʴʰ ʚʘʞʢʠʡ ʧʝʨʝʙʽʛ ɻʍ ʫ ʭʚʦʨʠʭ ʟ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 

> 2,4 ʧʛ/ʤʣ ʫ ʧʣʘʟʤʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤ 

ʤʘʨʢʝʨʦʤ ɺɺ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʻ 

ʊɯʄ > 0,91 ʤʤ ʽ ɯʆʃʇ > 34 ʤʣ/ʤ
2
. ʆʪʞʝ, ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʚ ʷʢʦʩʪʽ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʛʦ ʤʘʨʢʝʨʫ, ʷʢʠʡ ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʥʘʷʚʥʽʩʪʶ ʤʝʪʘʙʦʣʽʯʥʠʭ ʌʈ 

(ʥʘʩʘʤʧʝʨʝʜ, ʦʞʠʨʽʥʥʷʤ) ʽ ʙʽʣʴʰ ʚʘʞʢʠʤ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʫʨʘʞʝʥʥʷʤ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ (ʥʘʷʚʥʝ ʙʽʣʴʰ ʪʷʞʢʝ ʩʪʨʫʢʪʫʨʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʫʜʠʥ ʽ 

ʛʝʤʦʜʠʥʘʤʽʯʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʩʝʨʮʷ). ʆʩʪʘʥʥʻ ʥʘʜʘʻ ʚʩʽ ʧʽʜʩʪʘʚʠ ʜʣʷ ʢʣʽʥʽʮʠʩʪʽʚ 

ʨʦʟʛʣʷʜʘʪʠ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʷʢ ʛʨʫʧʫ ʟ ʙʽʣʴʰ ʚʘʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ɻʍ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦʾ ʢʘʨʜʽʦ- ʽ ʚʘʟʦʧʨʦʪʝʢʮʽʾ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʽʢʫʚʘʥʥʷ. 

ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʜʣʷ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ ʙʝʪʘ-ʢʦʝʬʽʮʽʥ̒ʪʘʤʠ (ʚʽʜʦʙʨʘʞʘʣʠ 

ʩʠʣʫ ʚʧʣʠʚʫ ʟʤʽʥʥʦʾ ʥʘ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ) ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʰʢʘʣʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʘʧʨʽʦʨʥʦʛʦ ʧʝʨʝʙʽʛʫ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ ʧʘʮʽʻʥʪʽʚ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʙʝʪʘ-ʢʦʝʬʽʮʽʻʥʪʫ ʙʫʣʦ ʚʟʷʪʦ ʟʘ 1. 

ɺʩʽ ʽʥʰʽ ʙʝʪʘ-ʢʦʝʬʽʮʽʻʥʪʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʘ ʦʪʨʠʤʘʥʝ ʯʠʩʣʦ 

ʙʫʣʦ ʦʢʨʫʛʣʝʥʝ ʜʦ ʮʽʣʦʛʦ ʟʥʘʯʝʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 6.2. 
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ʊʘʙʣʠʮʷ 6.2 ï ʐʢʘʣʘ ʚʠʟʥʘʯʝʥʥʷ ɺɺ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ 

ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʯʠʥʥʠʢʠ ɹʘʣʠ 

ʊʨʠʚʘʣʽʩʪʴ ɸɻ > 4 ʨʦʢʠ 3 

ʆʞʠʨʽʥʥʷ 9 

ɼʠʩʣʽʧʽʜʝʤʽʷ 2 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ > 298 ʧʛ/ʤʣ 10 

ʂɻ ʃʐ 1 

ɯʆʃʇ > 34 ʤʣ/ʤ
2
 4 

ɽ/ʝ' ʩʝʨʝʜ > 7,2 1 

ʊɯʄ ʉɸ > 0,91 ʤʤ 6 

ʋʩʽ 36 

 

ɿʚʝʨʪʘʻ ʫʚʘʛʫ, ʱʦ ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʚʩʽʭ ʙʘʣʽʚ ʩʢʣʘʣʘ 36. ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʙʘʣʽʚ ʦʪʨʠʤʘʣʠ ʪʘʢʽ ʟʤʽʥʥʽ, ʷʢ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ > 298 ʧʛ/ʤʣ ʫ ʧʣʘʟʤʽ (10 ʙʘʣʽʚ) ʽ 

ʥʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ (9 ʙʘʣʽʚ). ʋ ʩʚʦʶ ʯʝʨʛʫ, ʤʽʥʽʤʘʣʴʥʠʡ ʙʘʣ (1 ʙʘʣ) ʙʫʚ 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʜʣʷ ʪʘʢʠʭ ʦʟʥʘʢ ʷʢ ʂɻ ʃʐ ʽ ɽ/ʝ' ʩʝʨʝʜ > 7,2. ʆʩʪʘʥʥʽ ʙʫʣʠ 

ʤʘʣʦʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ɺɺ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʥʦʞʠʥʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʨʽʚʥʷʥʥʷ ʜʣʷ ʘʧʨʽʦʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʟʘ ʥʘʙʨʘʥʠʤʠ ʟʛʽʜʥʦ 

ʟ ʪʘʙʣʠʮʝ  ʁ 6.2 ʙʘʣʘʤʠ. ʊʘʢ, ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 Ó ʥʘʙʨʘʥʽ ʙʘʣʠ * 

0,13 ʥʛ/ʤʣ (r
2
=0,61, p<0,0001; ʯʫʪʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʢʣʘʣʘ ï 63%, ʩʧʝʮʠʬʽʯʥʽʩʪʴ 

ï 86%). ɹʽʣʴʰ ʚʠʩʦʢʘ ʚʝʣʠʯʠʥʘ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʛʦʚʦʨʠʣʘ ʧʨʦ ʪʝ, ʱʦ ʚʠʚʝʜʝʥʝ 

ʨʽʚʥʷʥʥʷ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʜʦʟʚʦʣʷʣʦ ʚʠʢʣʶʯʠʪʠ ɺɺ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ. 

ɿʛʽʜʥʦ ʟ ʮʠʤ ʨʽʚʥʷʥʥʷʤ ʨʽʚʥʷʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ɺɺ ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʩʣʽʜ ʙʫʣʦ ʥʘʙʨʘʪʠ ʥʝ ʤʝʥʰʝ 19 ʙʘʣʽʚ. 

ɹʝʟʧʝʨʝʯʥʦ, ʥʘʩ ʮʽʢʘʚʠʣʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ ʧʘʮʽʻʥʪʽʚ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʩʪʠʭ ʽ ʜʦʩʪʫʧʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʙ ʤʦʛʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʽʢʘʨʽ ʟʘʛʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ï ʩʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ. ʊʦʤʫ ʚʠʢʣʶʯʝʥʥʷ ʟ 

ʘʥʘʣʽʟʫ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ, ʷʢʠʡ ʦʙʫʤʦʚʣʶʚʘʚ ʤʘʢʩʠʤʘʣʴʥʠʡ ʙʘʣ (10 

ʙʘʣʽʚ), ʛʦʚʦʨʠʣʦ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʥʘʚʝʜʝʥʠʭ ʢʨʠʪʝʨʽʾʚ, 

ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʢʣʽʥʽʯʥʦʤʫ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʧʘʮʽʻʥʪʽʚ. 
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ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ, ʱʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʧʘʮʽʻʥʪʽʚ ʦʞʠʨʽʥʥʷ (9 ʙʘʣʽʚ) ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʊɯʄ > 0,91 ʤʤ (6 ʙʘʣʽʚ) ʽ ɯʆʃʇ > 34 ʤʣ/ʤ
2
 (4 ʙʘʣʠ), ʩʣʽʜ ʙʫʣʦ ʧʝʨʝʜʙʘʯʠʪʠ ɺɺ ʨʽʚʝʥʴ 

ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ï (9+6+4)*0,13=19*0,13 ʥʛ/ʤʣ = 2,47 ʥʛ/ʤʣ. ʆʪʞʝ, ʘʧʨʽʦʨʥʠʡ 

ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ Ó 2,47 ʧʛ/ʤʣ, ʱʦ ʽ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ɺɺ 

ʨʽʚʥʶ. ʅʘʪʦʤʽʩʪʴ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʧʘʮʽʻʥʪʘ ʦʞʠʨʽʥʥʷ  ̔ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʩʽʭ ʽʥʰʠʭ 

ʢʨʠʪʝʨʽʾʚ ʩʫʤʘ ʙʘʣʽʚ ʩʢʣʘʜʘʻ ʣʠʰʝ 17, ʱʦ ʟʘ ʚʠʟʥʘʯʝʥʦʶ ʬʦʨʤʫʣʦʶ 

(17*0,13=2,21 ʥʛ/ʤʣ) ʥʝ ʜʘʻ ʧʽʜʩʪʘʚ ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʥʝʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʚ 

ʧʘʮʽʻʥʪʘ ʦʞʠʨʽʥʥʷ ʤʘʣʦʡʤʦʚʽʨʥʦ ʜʫʤʘʪʠ ʧʨʦ ɺɺ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʽ 

ʚʘʞʢʠʡ ʧʝʨʝʙʽʛ ɸɻ (ʩʫʤʘʨʥʠʡ ʙʘʣ ʧʨʠ ʮʴʦʤʫ ʥʝ ʙʫʜʝ ʩʢʣʘʜʘʪʠ 19 ʙʘʣʽʚ). ʂʨʽʤ ʪʦʛʦ, 

ʰʘʥʩ̔ʚ ʥʘʙʨʘʪʠ 19 ʙʘʣʽʚ ʥʝ ʤʘʶʪʴ ʧʘʮʽʻʥʪʠ, ʫ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʘ ʊɯʄ 

Ò 0,91 ʤʤ  ̔ɯʆʃʇ Ò 34 ʤʣ/ʤ
2
 ʘʙʦ ʪʨʠʚʘʣʽʩʪʴ ɸɻ Ò 4 ʨʦʢʽʚ. 

 

6.2 ʂʣʽʥʽʯʥʠʡ ʦʙʨʘʟ ʭʚʦʨʠʭ ʥʘ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʧʨʠ 

ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ  

 

ɼʦʩʣʽʜʞʝʥʥʷ ʜʘʥʠʭ ʨʦʟʜʽʣʫ 6.2 ʧʨʦʚʝʜʝʥʝ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʘʥʘʣʽʟʫ, ʥʘʚʝʜʝʥʦʛʦ ʚ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ 6.1. ʊʘʢ, ʫ ʪʘʙʣʠʮʽ 6.3 ʧʨʠʚʝʜʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ, 

ʷʢʽ ʚʠʷʚʠʣʠ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʽ ʨʝʛʨʝʩʽʡʥʽ ʟʚ'ʷʟʢʠ ʟ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ 

ʢʨʦʚʽ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʱʦ ʦʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʩʬʦʨʤʫʚʘʣʠ 6 ʨʽʟʥʠʭ ʛʨʫʧ, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʣʠ ʧʨʠʥʮʠʧʦʚʦ ʨʽʟʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ: 1) ʭʘʨʘʢʪʝʨ ʧʝʨʝʙʽʛʫ ɻʍ 

(ʩʪʫʧʽʥʴ ɸɻ ï ʯʠʥʥʠʢ ɺ); 2) ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʡ ʬʦʥ ʧʘʮʽʻʥʪʽʚ (ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ 

ʛʘʣʝʢʪʠʥʫ-3 ʚ ʥʛ/ʤʣ ï ʯʠʥʥʠʢ G); 3) ʜʦʤʽʥʫʶʯʽ ʌʈ (ʥʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ ʚ ʙʘʣʘʭ ï 

ʯʠʥʥʠʢ Y ʽ ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʠʤʠʭ ʌʈ ï ʯʠʥʥʠʢ F); 4) ʭʘʨʘʢʪʝʨ ʮʠʨʢʘʜʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ʏʉʉ (ʚʝʣʠʯʠʥʘ ʩʝʨʝʜʥʴʦʥʽʯʥʦʾ ʏʉʉ (ʏʉʉʥ) ï ʯʠʥʥʠʢ ʄ); 5) ʭʘʨʘʢʪʝʨ 

ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ (ʩʝʨʝʜʥʽʡ ɸʊ ʟʘ ʜʦʙʫ ʚ ʤʤ ʨʪ. ʩʪ. (ʉʝʨɸʊʜ) ï ʯʠʥʥʠʢ ʂ, 

ʩʝʨʝʜʥʴʦʥʽʯʥʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʉɸʊ ʚ ʤʤ ʨʪ. ʩʪ. (ɺʉɸʊʥ) ï ʯʠʥʥʠʢ L ʽ ʥʘʷʚʥʽʩʪʴ 

ʧʨʦʬʽʣʶ çnon-dipperè, ʚʠʟʥʘʯʝʥʦʛʦ ʟʘ ʨʽʚʥʝʤ ʉɸʊ ï ʯʠʥʥʠʢ N) ʽ 6) ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʤʽʦʢʘʨʜʘ (ɯʆʃʇ ʚ ʤʣ/ʤ
2
 ï ʯʠʥʥʠʢ R ʽ ʚʝʣʠʯʠʥʘ ʄʉʜ ʚ ʜʠʥ/ʩʤ

2
 

ï ʯʠʥʥʠʢ S). 
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ʊʘʙʣʠʮʷ 6.3 ï ɿʥʘʯʠʤʽ ʨʝʛʨʝʩʽʡʥʽ ʟʚ'ʷʟʢʠ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʟ 

ʨʽʟʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʨʝʟʫʣʴʪʘʪʠ ʤʫʣʴʪʠʬʘʢʪʦʨʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ) 

ɻʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ 

ʍʘʨʘʢʪʝʨ 

ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʟʚ'ʷʟʢʫ  

ɯʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʨʽʚʥʷʥʥʷ 

ʂʨʠʪʠʯʥʘ ʚʝʣʠʯʠʥʘ 

ɼʣʷ ɺʅ ʨʽʚʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ  

ɼʣʷ ɺɺ ʨʽʚʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ 

1. (B) 

ʉʪʫʧʽʥʴ ɸɻ 
=241,5+16,6B 

r
2
=0,17;  

F (1,16)=6,30 

p=0,009  

St. Error = 86,9 

ɸ Ò 2 A Ó 2 

2. (G) 

ʈʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, 

ʥʛ/ʤʣ 

=145,1 + 

50,5G 

r
2
=0,62;  

F (1,19)=98,6 

p<0,0001  

St. Error = 41,5 

G < 1,2 G > 2,7 

3. (Y) 

ʆʞʠʨʽʥʥʷ, ʚ ʙʘʣʘʭ 

(1 ʙʘʣ ï ʪʘʢ ʽ 0 ï 

ʚʽʜʩʫʪʥʻ) 

(F) 

ʉʫʤʘʨʥʘ ʢ-ʪʴ ʌʈ  

=268,9 + 

96,9Y+2,2F 

 

ʉʠʣʘ ʚʧʣʠʚʫ 

ʯʠʥʥʠʢʘ Y ï 

90% ʽ F ï 10% 

r
2
=0,43;  

F (2,17)=26,8 

p<0,0001  

St. Error = 65,6 

Y= 0 

ɯʄʊ < 30 

ʢʛ/ʤ
2 

 

F Ò 1 

Y= 1 

ɯʄʊ Ó 30 

ʢʛ/ʤ
2 

 

F Ó 2 

4. (M) 

ʉʝʨʝʜʥʴʦʥʽʯʥʘ 

ʏʉʉ 

=180,8 + 2,3ʄ 

r
2
=0,20;  

F (1,12)=4,6 

p=0,02  

St. Error =73,1 

M < 62 ʄ > 62 

5. (ʂ) 

ʉʝʨ ɸʊ ʜʦʙ. ʚ 

ʤʤ ʨʪ. ʩʪ. 

(L)  

ɺʉɸʊʥ ʚ ʤʤ ʨʪ. ʩʪ. 

(N) 
ʅʘʷʚʥʽʩʪʴ 

ʮʠʨʢʘʜʥʦʛʦ 

ʧʨʦʬʽʣʶ ʉɸʊ 

çnon-dipperè ʚ 

ʙʘʣʘʭ (1 ʙʘʣ ï 

ʥʘʷʚʥʠʡ ʽ 0 ï 

ʚʽʜʩʫʪʥʽʡ) 

= 83,4 + 

1,3ʂ+1,5L  + 

25,4N 

 

ʉʠʣʘ ʚʧʣʠʚʫ 

ʯʠʥʥʠʢʘ K  ï 

35%, L  ï 20% 

ʽ N ï 45% 

r
2
=0,52;  

F (2,2)=73,1 

p<0,00001  

St. Error =45,4 

ʂ < 107 

L < 15 

N=0 

ʂ > 107 

L > 15 

N=1 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 6.3 

6. (R) 
ɯʆʃʇ, ʤʣ/ʤ

2
 

(S) 

 

ʄʉʜ, ʜʠʥ/ʩʤ
2
 

=42,6 + 4,8R + 

0,46S 

 

ʉʠʣʘ ʚʧʣʠʚʫ 

ʯʠʥʥʠʢʘ R ï 

70% ʽ S ï 30% 

r
2
=0,42;  

F (1,16)=28,7 

p<0,0001  

St. Error = 69,1 

R<32 

S<152 

R>32 

S>152 

ʇʨʠʤʽʪʢʘ. ʉʝʨʝʜʥʽʡ ɸʊ ʟʘ ʜʦʙʫ ʨʦʟʨʘʭʦʚʘʥʠʡ ʷʢ ʩʫʤʘ ɼɸʊʜʦʙ + 1/3 ʇɸʊʜʦʙ ʫ 

ʤʤ. ʨʪ. ʩʪ. 

 

ɸʥʘʣʽʟ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʝʪʝʨʤʽʥʘʮʽʾ (r
2
) ʦʪʨʠʤʘʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʨʽʚʥʷʥʴ cʚʽʜʯʠʚ, 

ʱʦ ʥʘʡʙʽʣʴʰʦʾ ʚʝʣʠʯʠʥʠ ʚʦʥʠ ʥʘʙʫʚʘʣʠ ʜʣʷ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʣʘʟʤʽ (ʯʠʥʥʠʢ G, 

r
2
=0,62) ʽ ʘʩʦʮʽʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ 

ɸʊ (ʯʠʥʥʠʢʠ ʂ + L + N, r
2
=0,52) ʪʘ ʥʘʡʤʝʥʰʦʾ ï ʜʣʷ cʪʫʧʝʥʷ ɸɻ (ʯʠʥʥʠʢ ɺ, r

2
=0,17) ʽ 

ʚʝʣʠʯʠʥʠ ʩʝʨʝʜʥʴʦʥʽʯʥʦʾ ʏʉʉ (ʯʠʥʥʠʢ ʄ, r
2
=0,20). ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʦʢʘʟʫʚʘʣʠ, 

ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʧʣʘʟʤʽ ʧʦʚ'ʷʟʘʥʠʡ, ʥʘʩʘʤʧʝʨʝʜ, ʟ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʮʠʨʢʘʜʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ɸʊ. ɿʚʝʨʪʘʻ ʫʚʘʛʫ ʬʘʢʪ ʥʘʷʚʥʦʩʪʽ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʨʽʚʥʝʤ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʚʥʘ ʧʨʠʥʮʠʧʦʚʘ ʨʽʟʥʠʮʷ ʚ ʧʨʦʬʽʣʽ ʟʤʽʥ ʧʨʠ ɺɺ 

ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ. ʊʘʢ, ʜʣʷ ɺɺ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʣʦ, 

ʥʘʩʘʤʧʝʨʝʜ, ʧʦʻʜʥʘʥʥʷ ʘʩʦʮʽʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʠʭ ʌʈ (ʦʞʠʨʽʥʥʷ + ʜʠʩʣʽʧʽʜʝʤʽʷ) ʟ 

ʤʥʦʞʠʥʥʠʤʠ ʦʟʥʘʢʘʤʠ ʨʘʥʥʽʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʩʝʨʮʷ ʽ ʩʫʜʠʥ, ʚ ʪʦʡ 

ʯʘʩ ʷʢ ʜʣʷ ɺɺ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ï ʧʦʻʜʥʘʥʥʷ ʧʦʨʫʰʝʥʴ ʮʠʨʢʘʜʥʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ ʟ 

ʘʩʦʮʽʘʮʽʻʶ ʌʈ (ʥʘʩʘʤʧʝʨʝʜ, ʦʞʠʨʽʥʥʷ) ʽ ʨʘʥʥʽʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʩʝʨʮʷ 

(ʥʘʩʘʤʧʝʨʝʜ, ʛʝʤʦʜʠʥʘʤʽʯʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʃʇ). 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʧʦʟʠʪʠʚʥʽ ʟʥʘʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʤʽʥʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʨʽʚʥʷʥʴ 

ʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʚʩʽ ʟʤʽʥʥʽ ʤʘʣʠ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʟ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ. ʆʩʪʘʥʥʻ 

ʩʚʽʜʯʠʣʦ ʧʨʦ ʪʝ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥ ʫʩʽʭ ʟʤʽʥʥʠʭ ʧʦʚʠʥʥʦ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ 

ʟʨʦʩʪʘʥʥʷʤ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʽ, ʥʘʚʧʘʢʠ, ʙʽʣʴʰ ʚʠʩʦʢʽ ʨʽʚʥʽ ʥʝʡʨʦʛʦʨʤʦʥʫ 

ʧʝʨʝʜʙʘʯʘʣʠ ʙʽʣʴʰ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʨʽʚʥʷʥʴ. ʆʩʪʘʥʥʻ ʜʣʷ 

ʢʽʣʴʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʨʦʟʨʘʭʦʚʘʥʠʭ ʢʨʠʪʠʯʥʠʭ ʚʝʣʠʯʠʥʘʭ, ʜʣʷ 
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ʢʘʪʝʛʦʨʽʘʣʴʥʠʭ (ʦʞʠʨʽʥʥʷ ʽ ʮʠʨʢʘʜʥʠʡ ʧʨʦʬʽʣʴ ɸʊ) ï ʫ ʤʘʢʩʠʤʘʣʴʥʦʤʫ (1) ʽ 

ʤʽʥʽʤʘʣʴʥʦʤʫ (0) ʙʘʣʘʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʩʚʽʜʯʠʣʠ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʽ ɺɺ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʷʢʠʡ ʜʣʷ ʦʙʩʪʝʞʝʥʦʾ ʚʠʙʨ̔ʢʠ 

ʭʚʦʨʠʭ ʩʢʣʘʚ > 325 ʧʛ/ʤʣ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʘʮʽʻʥʪʽʚ ʟ ɺʅ ʽ ɺʇ ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʫ, 

ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʜʝ ʥʘʩʪʫʧʥʠʡ ʢʣʽʥʽʯʥʠʡ ʧʨʦʬʽʣʴ: ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʫ 

ʧʣʘʟʤʽ (> 2,7 ʥʛ/ʤʣ), ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ, ʟ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʧʦʟʠʮʽʾ, ʧʝʨʝʜʙʘʯʘʻ 

ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʴʰ ʚʘʞʢʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʫʨʘʞʝʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ; ʙʽʣʴʰ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ɸʊ (ʩʪʫʧʽʥʴ Ó 2); ʧʦʨʫʰʝʥʥʷ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ʏʉʉ ʫ ʙʽʢ ʩʫʪʪʻʚʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʬʦʥʦʚʦʾ ʥʽʯʥʦʾ ʏʉʉ (> 62), ʱʦ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʦʟʥʘʢʦʶ ʘʢʪʠʚʘʮʽʾ ʉɸʉ; 

ʧʦʨʫʰʝʥʥʷ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʉʝʨɸʊʜ (> 107 ʤʤ ʨʪ. ʩʪ.), 

ɺʉɸʊʥ (> 15 ʤʤ ʨʪ. ʩʪ.) ʽ ʧʝʨʝʚʘʞʘʥʥʷ ʮʠʨʢʘʜʥʦʛʦ ʧʨʦʬʽʣʶ çnon-dipperè, 

ʚʠʟʥʘʯʝʥʦʛʦ ʟʘ ʨʽʚʥʝʤ ʉɸʊ. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʩʠʣʘ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʥʘ ʚʠʭʽʜʥʠʡ 

ʧʘʨʘʤʝʪʨ ʨʦʟʧʦʜʽʣʠʣʘʩʴ ʷʢ 35%, 20% ʽ 45% ʚʽʜʧʦʚʽʜʥʦ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʥʘʡʙʽʣʴʰ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʪʘ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʻ 

ʮʠʨʢʘʜʥʠʡ ʧʨʦʬʽʣʴ ɸʊ, ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʜʘʥʠʤʠ ɼʄɸʊ ʧʦ ʉɸʊ ʽ, ʚ ʤʝʥʰʽʡ ʤʽʨʽ, 

ʚʝʣʠʯʠʥʘ ʩʝʨʝʜʥʴʦʛʦ ɸʊ. ʆʪʞʝ, ʥʘʷʚʥʽʩʪʴ ʮʠʨʢʘʜʥʦʛʦ ʧʨʦʬʽʣʶ çnon-dipperè ʽ 

ʉʝʨɸʊʜ (> 107 ʤʤ ʨʪ. ʩʪ.) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʟʘ ɺɺ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ; ʥʘʷʚʥʽʩʪʴ ʘʩʦʮʽʘʮʽʾ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʌʈ ï ʦʞʠʨʽʥʥʷ (ɯʄʊ > 30 ʢʛ/ʤ
2
) + ʥʝ ʤʝʥʰʝ 2 ʽʥʰʠʭ ʟʥʘʯʠʤʠʭ ʌʈ. 

ʇʨʠ ʮʴʦʤʫ ʜʦʤʽʥʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ ʯʠʥʠʣʦ ʩʘʤʝ ʦʞʠʨʽʥʥʷ (ʩʠʣʘ 

ʚʧʣʠʚʫ ʥʘ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ ʩʢʣʘʣʘ 90% ʧʨʦʪʠ 10% ʜʣʷ ʩʫʤʘʨʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʰʠʭ 

ʌʈ ʚʽʜʧʦʚʽʜʥʦ); ʥʘʷʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʤʽʦʢʘʨʜʘ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʦʟʥʘʢʘʤʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʃʇ (ɯʆʃʇ > 32 ʤʣ/ʤ
2
) ʽ ʟʨʦʩʪʘʥʥʷʤ 

ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʤʽʦʢʘʨʜʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ (ʄʉʜ > 152 ʜʠʥ/ʩʤ
2
). ɺʝʣʠʯʠʥʘ ɯʆʃʇ ʤʘʣʘ 

ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ (ʩʠʣʘ ʚʧʣʠʚʫ 70% ʧʨʦʪʠ 30% ʚʽʜʧʦʚʽʜʥʦ). 

ɼʦʮʽʣʴʥʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʽʩʥʫʶʪʴ ʩʧʽʣʴʥʽ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ ʣʘʥʢʠ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʷʢ 

ʛʘʣʝʢʪʠʥʫ-3, ʪʘʢ ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ. ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʥʘʷʚʥʦʩʪʽ 
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ʦʞʠʨʽʥʥʷ, ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʟʘ ʚʝʣʠʯʠʥʦʶ ɯʄʊ ʽ ʚʝʣʠʯʠʥʠ ɯʆʃʇ. ʗʢʱʦ ʟʚ'ʷʟʦʢ 

ʦʩʪʘʥʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ ʥʝʡʨʦʛʦʨʤʦʥʘʤʠ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʬʘʢʪʦʤ ʧʽʜʚʠʱʝʥʥʷ ɸʊ ʽ 

ʧʦʨʫʰʝʥʥʷʤʠ ʨʝʣʘʢʩʘʮʽʾ ʤʽʦʢʘʨʜʘ ʃʐ (ʷʢ ʥʘʩʣʽʜʦʢ ʛʝʤʦʜʠʥʘʤʽʯʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

ʃʇ ʽ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʦʙ'ʻʤʫ), ʪʦ ʟʚ'ʷʟʦʢ ʟ ʦʞʠʨʽʥʥʷʤ ʧʦʚ'ʷʟʘʥʠʡ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʟ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʘʢʪʠʚʘʮʽʾ ʽ ʩʠʥʪʝʟʫ ʥʝʡʨʦʛʦʨʤʦʥʽʚ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʠʣʠ, ʱʦ, ʟ ʧʦʟʠʮʽʾ ʢʣʽʥʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ 

> 325 ʧʛ/ʤʣ ʚ ʧʣʘʟʤʽ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʙʫʜʝ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʴ ʚʠʱʠʤʠ ʮʠʬʨʘʤʠ ɸʊ ʽ ʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʧʨʦʬʽʣʝʤ ɸʊ 

(ʥʝʘʜʝʢʚʘʪʥʝ ʟʥʠʞʝʥʥʷ ɸʊ ʚ ʥʽʯʥʠʡ ʯʘʩ ʽ ʟʨʦʩʪʘʥʥʷ ʬʦʥʦʚʦʾ ʥʽʯʥʦʾ ʏʉʉ), ʘ ʤʦʞʣʠʚʦ 

ʽ ʚʠʱʠʤ ʚʽʜʩʦʪʢʦʤ ʚʠʧʘʜʢʽʚ ʟ ʨʝʟʠʩʪʝʥʪʥʦʶ ɸɻ. ʆʩʪʘʥʥʻ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʘʩʦʮʽʘʮʽʻʶ 

(ʥʝ ʤʝʥʰʝ 2) ʟʥʘʯʠʤʠʭ ʌʈ (ʥʘʩʘʤʧʝʨʝʜ, ʦʞʠʨʽʥʥʷʤ) ʽ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ > 2,7 ʥʛ/ʤʣ ʙʫʜʝ ʦʙʫʤʦʚʣʶʚʘʪʠ ʟʥʘʯʥʦ ʚʠʱʠʡ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʡ ʨʠʟʠʢ ʽ ʟʥʘʯʥʦ ʚʠʱʫ ʡʤʦʚʽʨʥʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ ʫ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʧʦʨʽʚʥʷʥʥʦ ʟ̔ 

ʟʘʛʘʣʴʥʦʶ ʧʦʧʫʣʷʮʽʻʶ ʭʚʦʨʠʭ ʥʘ ɻʍ ʪʦʛʦ ʞ ʚʽʢʫ. 

ʅʘʷʚʥʽʩʪʴ ʫ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʦʟʥʘʢ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʃʇ ʽ ʟʨʦʩʪʘʥʥʷ ʜʽʘʩʪʦʣʽʯʥʦʛʦ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ʤʦʞʣʠʚʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʨʝʟʫʣʴʪʘʪ ʚʠʩʦʢʦʛʦ ɸʊ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʽ ʷʢ ʨʘʥʥʽ ʧʨʦʷʚʠ ʧʨʦʨʝʤʦʜʝʣʶʯʦʛʦ ʝʬʝʢʪʫ ʛʘʣʝʢʪʠʥʫ-3 ʟ ʽʥʰʦʛʦ. 

ʆʪʞʝ, ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʨʽʚʝʥʴ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʤ ʤʘʨʢʝʨʦʤ, ʷʢʠʡ 

ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʝʨʝʜʥʴʦʛʦ ɸʊ ʟʘ ʜʦʙʫ, ʥʘʷʚʥʽʩʪʶ ʘʩʦʮʽʘʮʽʾ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʌʈ (ʥʘʩʘʤʧʝʨʝʜ, ʦʞʠʨʽʥʥʷ) ʽ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʧʨʦʨʝʤʦʜʝʣʶʶʯʦʛʦ ʥʝʡʨʦʛʦʨʤʦʥʫ ʛʘʣʝʢʪʠʥʫ-3. ʆʩʪʘʥʥʻ ʥʘʜʘʻ ʚʩʽ ʧʽʜʩʪʘʚʠ 

ʨʦʟʛʣʷʜʘʪʠ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʷʢ ʛʨʫʧʫ ʟ ʙʽʣʴʰ ʚʘʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ɻʍ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦʾ ʢʘʨʜʽʦ- ʽ ʚʘʟʦʧʨʦʪʝʢʮʽʾ (ʥʝ ʚʠʢʣʶʯʝʥʦ ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʘʥʪʘʛʦʥʽʩʪʽʚ ʄʂʈ) ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ. 

ɿʘ ʘʥʘʣʦʛʽʯʥʦʶ ʤʝʪʦʜʠʢʦʶ (ʨʦʟʜ. 6.1) ʥʘʤʠ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʰʢʘʣʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʘʧʨʽʦʨʥʦʛʦ ʧʝʨʝʙʽʛʫ ɻʍ 

ɯɯ ʩʪʘʜʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʫ ʨʘʟʽ ɺɺ ʨʽʚʥʷ ʥʝʡʨʦʛʦʨʤʦʥʫ. 

ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʙʝʪʘ-ʢʦʝʬʽʮʽʻʥʪʫ ʙʫʣʦ ʚʟʷʪʦ ʟʘ 1. ɺʩʽ ʽʥʰʽ ʙʝʪʘ-ʢʦʝʬʽʮʽʻʥʪʠ 
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ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʘ ʦʪʨʠʤʘʥʝ ʯʠʩʣʦ ʙʫʣʦ ʦʢʨʫʛʣʝʥʝ ʜʦ ʮʽʣʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 6.4. 

 

ʊʘʙʣʠʮʷ 6.4 ï ʐʢʘʣʘ ʚʠʟʥʘʯʝʥʥʷ ɺɺ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ 

ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʯʠʥʥʠʢʠ ɹʘʣʠ 

ʉʪʫʧʽʥʴ ɸɻ Ó 2 3 

ʆʞʠʨʽʥʥʷ (ɯʄʊ > 30 ʢʛ/ʤ
2
) 7 

ʂʽʣʴʢʽʩʪʴ ʟʥʘʯʠʤʠʭ ʌʈ Ó 2 1 

ʈʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ > 2,7 ʥʛ/ʤʣ 12 

ʉʝʨʝʜʥʴʦʥʽʯʥʘ ʏʉʉ > 62 (ɼʄɸʊ) 4 

ʉʝʨʝʜʥʽʡ ɸʊ ʟʘ ʜʦʙʫ > 107 ʤʤ ʨʪ. ʩʪ. (ɼʄɸʊ) 3 

ʉʝʨʝʜʥʴʦʥʽʯʥʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʉɸʊ > 15 ʤʤ ʨʪ. ʩʪ. 

(ɼʄɸʊ) 

2 

ʅʘʷʚʥʽʩʪʴ ʮʠʨʢʘʜʥʦʛʦ ʧʨʦʬʽʣʶ ʉɸʊ çnon-dipperè 

(ɼʄɸʊ) 

6 

ɯʆʃʇ > 32 ʤʣ/ʤ
2 
(ɽʭʦʂɻ) 6 

ɼʽʘʩʪʦʣʽʯʥʠʡ ʤʽʦʢʘʨʜʽʘʣʴʥʠʡ ʩʪʨʝʩ > 152 ʜʠʥ/ʩʤ
2 
(ɽʭʦʂɻ) 2 

ʋʩʽ 46 

 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʟ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʣʽʥʽʯʥ ̔ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ʦʙʦʚ'ʷʟʢʦʚʠʤʠ 

ʻ ɽʭʦʂɻ ʽ ɼʄɸʊ. ɺʠʟʥʘʯʝʥʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʥʘʪʦʤʽʩʪʴ ʻ ʢʦʰʪʦʚʥʠʤ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʢʠ ʱʦ ʨʦʟʛʣʷʜʘʪʠ 

ʡʦʛʦ ʷʢ ʨʫʪʠʥʥʠʡ ʤʝʪʦʜ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. 

ʉʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʘʭʦʚʘʥʠʭ ʙʘʣʽʚ ʩʢʣʘʣʘ 46. ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ 

ʦʪʨʠʤʘʣʠ ʪʘʢʽ ʟʤʽʥʥʽ ʷʢ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 > 2,7 ʥʛ/ʤʣ ʫ ʧʣʘʟʤʽ (12 ʙʘʣʽʚ), ʥʘʷʚʥʽʩʪʴ 

ʦʞʠʨʽʥʥʷ (7 ʙʘʣʽʚ) ʽ ʮʠʨʢʘʜʥʦʛʦ ʧʨʦʬʽʣʶ çnon-dipperè (6 ʙʘʣʽʚ), ɯʆʃʇ > 32 ʤʣ/ʤ
2
 

(6 ʙʘʣʽʚ). ʋ ʩʚʦʶ ʯʝʨʛʫ ʥʠʟʴʢʠʡ ʙʘʣ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʜʣʷ ʪʘʢʠʭ ʦʟʥʘʢ ʷʢ ʢʽʣʴʢʽʩʪʴ 

ʟʥʘʯʠʤʠʭ ʌʈ Ó 2 (1 ʙʘʣ), ʩʝʨʝʜʥʴʦʥʽʯʥʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʉɸʊ > 15 ʤʤ ʨʪ. ʩʪ. (2 ʙʘʣʠ) ʽ 

ʚʝʣʠʯʥʘ ʄʉʜ > 152 ʜʠʥ/ʩʤ
2 
(2 ʙʘʣʠ). ʃʦʛʽʯʥʦ ʜʦʧʫʩʪʠʪʠ, ʱʦ ʦʩʪʘʥʥʽ ʢʨʠʪʝʨʽʾ ʙʫʣʠ 

ʤʘʣʦʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ɺɺ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʥʦʞʠʥʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʨʽʚʥʷʥʥʷ ʜʣʷ ʘʧʨʽʦʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʟʘ ʥʘʙʨʘʥʠʤʠ 
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ʟʛʽʜʥʦ ʟ ʪʘʙʣʠʮʝ  ʁ6.4 ʙʘʣʘʤʠ. ʊʘʢ, ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ = ʥʘʙʨʘʥʽ ʙʘʣʠ 

*13,6 ʧʛ/ʤʣ (r
2
=0,67, p<0,0001, st. error = 37,9 ʧʛ/ʤʣ; ʯʫʪʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʩʢʣʘʣʘ ï 61%, ʩʧʝʮʠʬʽʯʥʽʩʪʴ ï 88%). ɹʽʣʴʰ ʚʠʩʦʢʘ ʩʧʝʮʠʬʽʯʥʩ̔ʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʩʚʽʜʯʠʣʘ, ʱʦ ʦʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʜʦʟʚʦʣʷʣʦ ʚʠʢʣʶʯʠʪʠ ɺɺ ʨʽʚʝʥʴ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ. ɿʛʽʜʥʦ ʟ ʮʠʤ ʨʽʚʥʷʥʥʷʤ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ 

ɺɺ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʩʣʽʜ ʙʫʣʦ ʥʘʙʨʘʪʠ ʥʝ ʤʝʥʰʝ 24 ʙʘʣʽʚ ʟʘ 

ʨʦʟʨʦʙʣʝʥʦʶ ʰʢʘʣʦʶ.  

ɹʝʟʧʝʨʝʯʥʦ, ʥʘʩ ʮʽʢʘʚʠʣʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ ʧʘʮʽʻʥʪʽʚ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʩʪʠʭ ʽ ʜʦʩʪʫʧʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʙ ʤʦʛʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʽʢʘʨʽ ʟʘʛʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ï ʩʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ. ʊʦʤʫ ʚʠʢʣʶʯʝʥʥʷ ʟ 

ʘʥʘʣʽʟʫ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ, ʷʢʠʡ ʦʙʫʤʦʚʣʶʚʘʚ ʤʘʢʩʠʤʘʣʴʥʠʡ ʙʘʣ (12 ʙʘʣʽʚ), 

ʛʦʚʦʨʠʣʦ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʥʘʚʝʜʝʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʦʪʨʠʤʘʥʠʭ 

ʧʨʠ ʢʣʽʥʽʯʥʦʤʫ ʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤʫ (ɼʄɸʊ ʽ ɽʭʦʂɻ) ʦʙʩʪʝʞʝʥʥʽ ʧʘʮʽʻʥʪʽʚ. 

ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʙʘʣ ʤʦʞʣʠʚʦ ʙʫʣʦ ʥʘʙʨʘʪʠ ʫ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ 

ʪʨʽʘʜʠ ʦʟʥʘʢ: ʦʞʠʨʽʥʥʷ (7 ʙʘʣʽʚ) + ʮʠʨʢʘʜʥʠʡ ʧʨʦʬʽʣʴ çnon-dipperè (6 ʙʘʣʽʚ) + ɯʆʃʇ 

> 32 ʤʣ/ʤ
2
 (6 ʙʘʣʠ) ï 7+6+6=19 ʙʘʣʽʚ. ʅʘʙʽʨ ʱʝ 5 ʙʘʣʽʚ ʽ ʙʽʣʴʰʝ ʟʘ ʨʘʭʫʥʦʢ ʽʥʰʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʷʚ ʧʨʦʛʥʦʟʫʚʘʪʠ ɺɺ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ. ɺʽʜʩʫʪʥʽʩʪʴ ʫ 

ʧʘʮʽʻʥʪʘ ʦʞʠʨʽʥʥʷ (ɯʄʊ > 30 ʢʛ/ʤ
2
) ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʣʦ ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʙ 

ʜʦʟʚʦʣʷʣʠ ʥʘʙʨʘʪʠ ʢʨʠʪʠʯʥʠʡ ʨʽʚʝʥʴ ʙʘʣʽʚ ʽ ʛʦʚʦʨʠʪʠ ʧʨʦ ʤʦʞʣʠʚʠʡ ɺɺ ʨʽʚʝʥʴ 

ʥʝʡʨʦʛʦʨʤʦʥʫ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʩʣʽʜ ʙʫʣʦ ʢʦʥʩʪʘʪʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʫ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʜʘʥʠʭ 

ɼʄɸʊ ʩʫʤʠ ʙʘʣʽʚ, ʥʘʙʨʘʥʠʭ ʟʘ ʨʘʭʫʥʦʢ ʚʩʽʭ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ), ʙʫʣʦ ʥʝʜʦʩʪʘʪʥʴʦ, ʱʦ ʙ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ɺɺ ʨʽʚʝʥʴ 

(ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦ ʙʫʣʦ ʙ ʥʘʙʨʘʪʠ 19 ʙʘʣʽʚ). 

ʆʪʞʝ, ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʧʘʮʽʻʥʪʘ ʦʞʠʨʽʥʥʷ ʽ ɯʆʃʇ > 32 ʤʣ/ʤ
2
 ʘʙʦ ʮʠʨʢʘʜʥʦʛʦ 

ʧʨʦʬʽʣʶ ʉɸʊ çnon-dipperè ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʛʦ ʽʥʰʦʛʦ ʙʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽ ʁ

ʤʦʞʣʠʚʦ ʙʫʣʦ ʚʠʢʣʶʯʠʪʠ ɺɺ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ (ʦʩʢʽʣʴʢʠ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʙʘʣ, ʥʘʙʨʘʥʠʡ ʟʘ ʽʥʰʠʤʠ ʦʟʥʘʢʘʤʠ ʥʝ ʤʽʛ ʧʝʨʝʚʠʱʠʪʠ 23). 
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ʈʝʟʶʤʝ. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʧʦʢʘʟʘʥʘ 

ʥʘʷʚʥʽʩʪʴ ʧʨʷʤʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r
2
=0,62) ʤʽʞ ʨʽʚʥʝʤ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ. 

ɼʦʚʝʜʝʥʽ ʩʧʽʣʴʥʽ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʦʢʘʟʘʥʽ ʧʨʠʥʮʠʧʦʚʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʧʝʨʝʙʽʛʫ ɻʍ ɯɯ ʩʪʘʜʽʾ ʧʨʠ ɺɺ ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 (> 2,4 ʥʛ/ʤʣ) ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ (> 325 ʧʛ/ʤʣ) ʫ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ɺɺ ʨʽʚʝʥʴ 

ʛʘʣʝʢʪʠʥʫ-3 ʘʩʦʮʽʡʦʚʘʥʠʡ, ʥʘʩʘʤʧʝʨʝʜ, ʟ ʥʘʷʚʥʽʩʪʶ ʢʦʤʧʣʝʢʩʫ ʤʝʪʘʙʦʣʽʯʥʠʭ ʌʈ 

(ʦʞʠʨʽʥʥʷ + ʜʠʩʣʽʧʽʜʝʤʽʷ) ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʤʥʦʞʠʥʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ: ʥʘʷʚʥʽʩʪ ʁʂɻ ʃʐ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʧʦʨʫʰʝʥʥʷʤʠ ʨʝʣʘʢʩʘʮʽʾ ʤʽʦʢʘʨʜʘ (ɽ/e' ʩʝʨʝʜ > 7,2) ʽ ʦʟʥʘʢʘʤʠ ʛʝʤʦʜʠʥʘʤʽʯʥʦʛʦ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʃʇ (ɯʆʃʇ > 34 ʤʣ/ʤ
2
), ʥʘʷʚʥʽʩʪ ʁʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʉɸ 

(ʊɯʄ > 0,91 ʤʤ). ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ɺɺ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ 

ʧʣʘʟʤʽ ʚʠʷʚʠʣʠʩʴ ʥʘʷʚʥʽʩʪʴ ʦʞʠʨʽʥʥʷ, ʊɯʄ > 0,91 ʤʤ ʽ ɯʆʃʇ > 34 ʤʣ/ʤ
2
. 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʧʦʢʘʟʘʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ ɺɺ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʘʩʦʮʽʡʦʚʘʥʠʡ, ʥʘʩʘʤʧʝʨʝʜ, ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ɸʊ 

(ʩʪʫʧʽʥʴ ɸɻ Ó 2 ʽ ʉʝʨɸʊʜ > 107 ʤʤ ʨʪ. ʩʪ.), ʧʦʨʫʰʝʥʥʷʤʠ ʮʠʨʢʘʜʥʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ 

(ɺʉɸʊʥ > 15 ʤʤ ʨʪ. ʩʪ. ʽ ʧʝʨʝʚʘʞʘʥʥʷʤ ʮʠʨʢʘʜʥʦʛʦ ʧʨʦʬʽʣʶ çnon-dipperè, 

ʚʠʟʥʘʯʝʥʦʛʦ ʟʘ ʨʽʚʥʝʤ ʉɸʊ) ʽ ʏʉʉ (ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʥʽʯʥʦʾ ʏʉʉ > 62) ʫ ʧʦʻʜʥʘʥʥʽ 

ʟ ʦʞʠʨʽʥʥʷʤ ʽ ʛʝʤʦʜʠʥʘʤʽʯʥʠʤ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ ʃʇ (ɯʆʃʇ > 32 ʤʣ/ʤ
2
). ʅʘʡʙʽʣʴʰ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ɺɺ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ 

ʦʞʠʨʽʥʥʷ ʽ ʮʠʨʢʘʜʥʦʛʦ ʧʨʦʬʽʣʶ çnon-dipperè, ɯʆʃʇ > 32 ʤʣ/ʤ
2 
. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʥʘʜʘʶʪʴ ʚʩʽ ʧʽʜʩʪʘʚʠ ʨʦʟʛʣʷʜʘʪʠ ʧʘʮʽʻʥʪʽʚ ʟ ɺɺ ʨʽʚʥʝʤ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʷʢ ʛʨʫʧʫ ʟ ʙʽʣʴʰ ʚʘʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ɻʍ ʽ ʚʠʩʦʢʠʤ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤ ʨʠʟʠʢʦʤ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦʾ ʢʘʨʜʽʦ- ʽ 

ʚʘʟʦʧʨʦʪʝʢʮʽʾ. ʈʦʟʨʦʙʣʝʥʽ ʰʢʘʣʠ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʨʠʟʠʢʫ ɺɺ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʴ ʚʠʜʽʣʷʪʠ ʮʠʭ ʧʘʮʽʻʥʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʣʘʜʝʥʽ ʫ ʨʦʟʜʽʣʽ 6, ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʩʪʘʪʪʽ 

[180]. 
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ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʅʗ 

ɸɻ ï ʥʦʟʦʣʦʛʽʷ, ʷʢʘ ʚ ʽʥʜʫʩʪʨʽʘʣʽʟʦʚʘʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʟʘʡʤʘʻ ʣʽʜʝʨʩʪʚʦ ʩʝʨʝʜ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʠʭ ʪʘ ʩʫʜʠʥʥʦïʤʦʟʢʦʚʠʭ 

ʫʩʢʣʘʜʥʝʥʴ, ʪʘʢʠʭ ʷʢ ʛʦʩʪʨʝ ʧʦʨʫʰʝʥʥʷ ʤʦʟʢʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, ʘ ʪʘʢʦʞ ʛʦʩʪʨʠʡ 

ʢʦʨʦʥʘʨʥʠʡ ʩʠʥʜʨʦʤ [181, 182]. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫ 15-

30 % ʚʠʧʘʜʢʽʚ ʩʝʨʝʜ ʫʢʨʘʾʥʮʽʚ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ ʨʝʻʩʪʨʫʶʪʴ ʧʽʜʚʠʱʝʥʥʽ ʮʠʬʨʠ ɸʊ 

(Ó 140/90 ʤʤ ʨʪ. ʩʪ.). ʇʦʧʨʠ ʟʥʘʯʥʫ ʧʨʦʬʽʣʘʢʪʠʯʥʫ ʨʦʙʦʪʫ ʫʩʽʭ ʣʘʥʦʢ ʤʝʜʠʮʠʥʠ, 

ʙʘʛʘʪʦ ʭʪʦ ʟ ʧʘʮʽʻʥʪʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʤʝʰʢʘʥʮʽʚ ʩʽʣʴʩʴʢʦʾ ʤʽʩʮʝʚʦʩʪʽ ʫ ʧʦʨʽʚʥʥʽ ʽʟ 

ʤʝʰʢʘʥʮʷʤʠ ʤʽʩʪ, ʥʝ ʟʜʦʛʘʜʫʶʪʴʩʷ ʧʨʦ ʩʚʦʻ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ 

ʰʚʠʜʰʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʚʯʘʩʥʦʛʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥʷ [182]. 

ʉʘʤʝ ʪʦʤʫ ʨʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʽʟ ɸɻ ʻ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʭʦʜʦʤ, ʷʢʠʡ ʟʤʦʞʝ 

ʧʦʧʝʨʝʜʠʪʠ ʚʠʥʠʢʥʝʥʥ̫  ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʧʦʢʨʘʱʠʪʠ ʧʨʦʛʥʦʟ ʪʘ ʚʠʞʠʚʘʥʽʩʪʴ ʪʘʢʠʭ 

ʧʘʮʽʻʥʪʽʚ. 

ʆʩʥʦʚʥʠʡ ʥʘʩʣʽʜʦʢ ɸɻ ï ʚʨʘʞʝʥʥʷ ʞʠʪʪʻʚʦïʚʘʞʣʠʚʠʭ ʦʨʛʘʥʽʚ, ʥʘʩʘʤʧʝʨʝʜ 

ʩʝʨʮʷ ʽ ʩʫʜʠʥ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʦʙʫʤʦʚʣʶʶʪʴ ʧʦʜʘʣʴʰʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ, ʱʦ 

ʜʫʞʝ ʚʘʞʣʠʚʦ, ʧʨʦʛʥʦʟ ʧʘʮʽʻʥʪʽʚ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʘ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʢʘʟʫʻ ʥʘ ʨʦʣʴ ʨʽʟʥʠʭ ʥʝʡʨʦʛʦʨʤʦʥʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʽ ʩʧʨʠʷʶʪʴ ʚʠʥʠʢʥʝʥʥʶ ʬʽʙʨʦʟʫ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʟʘʧʫʩʢʘʶʪʴ 

ʧʨʦʮʝʩʠ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʽ ʩʝʨʮʷ ʽ ʩʫʜʠʥ. ɿ ʮʽʻʾ ʧʦʟʠʮʽʾ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʛʘʣʝʢʪʠʥ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥ [2, 3, 4, 5, 6, 183], ʘ ʩʘʤʝ ʾʭʥ  ʁʪʘʥʜʝʤʥʫ çʩʧʽʚʧʨʘʮèʁ ʫ ʧʨʦʮʝʩʘʭ 

ʬʽʙʨʦʟʫʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ɻʍ. ɺʨʘʭʦʚʫʶʯʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʜʦʚʦʜʷʪʴ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʮʠʭ ʤʘʨʢʝʨʽʚ ʫ ʨʦʟʚʠʪʢʫ ʽ ʧʨʦʛʨʝʩʫʚʘʥʥʽ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ 

ʧʨʦʛʥʦʟ ʧʘʮʽʻʥʪʽʚ ʟ ʨʟ̔ʥʠʤʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʤʠ ʚʚʘʞʘʻʤʦ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʭʘʨʘʢʪʝʨʫ 

ʫʨʘʞʝʥʥʷ ʩʝʨʮʷ ʽ ʩʫʜʠʥ ʧʨʠ ɸɻ. ʆʩʪʘʥʥʻ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʫ ʧʝʨʩʧʝʢʪʠʚʫ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʢʦʥʮʝʧʮʽʾ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ʽ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʭʚʦʨʠʭ ʽʟ ɸɻ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ ʱʦʜʦ ʥʦʚʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʤʽʰʝʥʝʡ ʚ 

ʣʽʢʫʚʘʥʥʽ ɸɻ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʾʾ ʨʝʟʠʩʪʝʥʪʥʠʭ ʬʦʨʤ. 
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ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʥʘ 

ʧʽʜʩʪʘʚʽ ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ 

ʯʠʥʥʠʢʽʚ ï ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʬʦʨʤʫʚʘʥʥʽ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ ʽ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʷ ʽ ʩʫʜʠʥ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʢʦʤʧʣʝʢʩʥʝ ʦʙʩʪʝʞʝʥʥʷ 

160 ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʚʽʢʦʤ ʚʽʜ 19 ʜʦ 60 (ʫ ʩʝʨʝʜʥʴʦʤʫ 44,5Ñ0,9) ʨʦʢʽʚ. 

ʂʨʠʪʝʨʽʷʤʠ ʚʢʣʶʯʝʥʥʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʫʛʫʚʘʣʠ: ʚʝʨʠʬʽʢʦʚʘʥʘ ɻʍ ɯɯ ʩʪʘʜʽʾ (1-

3 ʩʪʫʧʝʥʽʚ), ʟʛʽʜʥʦ ʟ ʅʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 384 ʚʽʜ 24.05.2012 ʨʦʢʫ ʪʘ ʢʣʽʥʽʯʥʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʟ ɸɻ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʛʽʧʝʨʪʝʥʟʽʾ (ESH) ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʪʦʚʘʨʠʩʪʚʘ ʢʘʨʜʽʦʣʦʛʽʚ (ESH) (2013 ʨ., 2018 ʨ.); 2) ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʚʽʜ 18 ʜʦ 60 ʨʦʢʽʚ ʽ 3) 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʟʛʦʜʘ ʭʚʦʨʦʛʦ ʧʨʠʡʤʘʪʠ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ 

ʦʙʩʪʝʞʝʥʦ 27 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʚʽʢʦʤ ʚʽʜ 19 ʜʦ 56 (ʫ ʩʝʨʝʜʥʴʦʤʫ 42,2Ñ1,6) 

ʨʦʢʽʚ, ʷʢʽ ʩʢʣʘʣʠ ʛʨʫʧʫ ʢʦʥʪʨʦʣʶ. ʆʩʥʦʚʥʘ ʽ ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʠ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʽʩʪʘʚʣʝʥʽ ʟʘ ʚʽʢʦʤ ʪʘ ʩʪʘʪʶ. 

ʉʝʨʝʜ ʦʙʩʪʝʞʝʥʠʭ 47,5% ʩʢʣʘʣʠ ʧʘʮʽʻʥʪʠ ʤʦʣʦʜʦʛʦ (ʜʦ 45 ʨʦʢʽʚ, ʩʝʨʝʜʥʡ̔ ʚʽʢ ï

34,3Ñ0,8) ʽ 52,5% ï ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ (ʚʽʜ 45 ʜʦ 60 ʨʦʢʽʚ, ʩʝʨʝʜʥʽʡ ʚʽʢ ï 53,7Ñ0,5) ʟʘ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ ɺʆʆɿ (2012). ʂʨʽʤ ʪʦʛʦ, ʚ ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʦʤʦ ʙʫʣʘ 

ʚʢʣʶʯʝʥʘ ʦʜʥʘʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʞʽʥʦʢ ʽ ʯʦʣʦʚʽʢʽʚ (ʧʦ 80 ʧʘʮʽʻʥʪʽʚ), ʷʢʽ ʥʝ ʨʦʟʨʽʟʥʷʣʠʩʴ 

ʟʘ ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ (ʨ=0,98).  

ɻʽʧʝʨʪʝʥʟʠʚʥʠʡ ʘʥʘʤʥʝʟ ʧʘʮʽʻʥʪʽʚ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 2 ʜʦ 14 ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʚ 

7,9Ñ0,3 ʨʦʢʽʚ. ʋ 21,9% ʦʙʩʪʝʞʝʥʠʭ ʡʦʛʦ ʪʨʠʚʘʣʽʩʪʴ ʥʝ ʧʝʨʝʚʠʱʠʣʘ 5, ʫ 48,8% ï 

ʩʢʣʘʣʘ ʚʽʜ 5 ʜʦ 10 ʽ ʫ 29,3% ï ʙʽʣʴʰʝ 10 ʨʦʢʽʚ. ɸɻ 1 ʩʪʫʧʝʥʷ ʨʝʻʩʪʨʫʚʘʣʠ ʚ 20,6%, 2ï 

ʚ 50,0% ʽ 3 ï ʚ 29,4% ʦʙʩʪʝʞʝʥʠʭ. 

ʋ ʷʢʦʩʪʽ ʥʘʡʯʘʩʪʽʰʦʛʦ ʬʘʢʪʦʨʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʛʦ ʨʠʟʠʢʫ ʚʠʩʪʫʧʠʣʘ 

ʜʠʩʣʽʧʽʜʝʤʽʷ, ʷʢʘ ʨʝʻʩʪʨʫʚʘʣʘʩʴ ʚ 74,4% ʦʙʩʪʝʞʝʥʠʭ. ʊʘʢʽ ʌʈ ʷʢ ʪʶʪʶʥʦʧʘʣʽʥʥʷ, 

ʦʞʠʨʽʥʥʷ ʽ ʦʙʪʷʞʝʥʘ ʩʧʘʜʢʦʚʽʩʪʴ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʚ 36,3%, 43,1% ʽ 42,5% ʚʽʜʧʦʚʽʜʥʦ. 

ʋ 10,6% ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʽ ʌʈ ʙʫʣʠ ʚʽʜʩʫʪʥʽ, ʫ 23,1% ʚʠʟʥʘʯʘʣʠ ʣʠʰʝ ʦʜʠʥ, ʫ 33,1% 

ï ʜʚʘ, ʫ 25,6% ï ʪʨʠ ʽ ʫ 7,6% ʚʠʧʘʜʢʽʚ ï ʯʦʪʠʨʠ ʌʈ. ʆʪʞʝ, ʜʦʨʝʯʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʤʘʣʠ ʜʚʘ ʽ ʙʽʣʴʰʝ 
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ʌʈ. ʆʢʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʯʦʣʦʚʽʯʘ ʩʪʘʪʴ, ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʽ ʩʪʫʧʽʥʴ 

ʧʽʜʚʠʱʝʥʥʷ ɸʊ ʧʝʚʥʠʤ ʯʠʥʦʤ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʩʫʤʘʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʌʈ. 

ɹʝʟʧʝʨʝʯʥʦ, ʢʣʶʯʦʚʠʤ ʤʦʤʝʥʪʦʤ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʊʘʢ, ʫ ʭʦʜʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʦʢʘʟʘʥʦ 

ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʡ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ ʦʩʦʙʘʤʠ ʪʦʛʦ ʞ ʚʽʢʫ (2,01 ʧʨʦʪʠ 1,20 ʥʛ/ʤʣ, 

ʨ=0,0005). ʊʘʢʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʙʝʨʽʛʘʣʘʩʴ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʦʙʩʪʝʞʝʥʠʭ. 

ʅʘʪʦʤʽʩʪʴ ʥʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ ʩʫʪʪʻʚʠʭ ʩʪʘʪʝʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʧʣʘʟʤʦʚʦʤʫ ʨʽʚʥʽ 

ʛʘʣʝʢʪʠʥʫ-3 ʧʨʠ ʦʢʨʝʤʠʭ ʘʥʘʣʽʟʘʭ ʚ ʦʩʥʦʚʥʽʡ ʽ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʘʭ ʭʚʦʨʠʭ. ʉʣʽʜ 

ʙʫʣʦ ʜʫʤʘʪʠ, ʱʦ ʩʪʘʪʴ ʥʝ ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʷʢ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʪʘʢ ʽ ʫ ʟʜʦʨʦʚʠʭ ʦʩʽʙ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʟʘ ʜʘʥʠʤʠ 

ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʠʚʩʷ ʜʝʱʦ ʚʠʱʠʤ, ʥʽʞ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. ʊʘʢ, ʧʨʠ 

ʘʥʘʣʽʟʽ 1902 ʟʜʦʨʦʚʠʭ ʚʦʣʦʥʪʝʨʽʚ ʫ ʚʽʮʽ ʚʽʜ 55 ʨʦʢʽʚ ʽ ʩʪʘʨʰʝ 95% ɼɯ  

ʛʘʣʝʢʪʠʥʫ-3 ʩʪʘʥʦʚʠʚ 3,8ï21,0 ʥʛ/ʤʣ [184]. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ PREVEND 

ʩʚʽʜʯʠʣʠ, ʱʦ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʦʩʽʙ ʟʘʛʘʣʴʥʦʾ ʧʦʧʫʣʷʮʽʾ ʩʢʣʘʚ ʫ ʩʝʨʝʜʥʴʦʤʫ 

10,9 ʥʛ/ʤʣ ʧʨʠ 95% ɼɯ ï 9,0ï13,1 ʥʛ/ʤʣ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʩ, ʥʘʫʢʦʚʮʽ ʚʠʟʥʘʯʘʣʠ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʥʝʡʨʦʛʦʨʤʦʥʫ ʫ ʞʽʥʦʢ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʦʣʦʚʽʢʘʤʠ [8]. 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 95% ɼɯ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʩʢʣʘʚ 

0,93-1,50 ʧʨʠ ʩʝʨʝʜʥʽʡ ʚʝʣʠʯʠʥʽ 1,21 ʥʛ/ʤʣ. ʇʨʠ ʮʴʦʤʫ ʚʽʢ ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ 

ʧʘʮʽʻʥʪʽʚ ʙʫʚ ʟʥʘʯʥʦ ʤʝʥʰʠʤ ï ʚʽʜ 19 ʜʦ 56 ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ 42,2Ñ1,6 ʨʦʢʽʚ. ɿʥʘʯʥʦ 

ʤʝʥhʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚʠʟʥʘʯʝʥʠʡ ʥʘʤʠ ʽ ʚ ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ ï ʩʝʨʝʜʥʷ 

ʚʝʣʠʯʠʥʘ ʛʘʣʝʢʪʠʥʫ-3 ʩʢʣʘʣʘ 2,02 ʧʨʠ 95% ɼɯ 1,83-2,22 ʥʛ/ʤʣ (ʩʝʨʝʜʥʽʡ ʚʽʢ ï 

44,5Ñ0,9 ʨʦʢʽʚ). ʆʪʞʝ, ʚʠʟʥʘʯʝʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʥʘʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʩʣʽʜ ʧʦʷʩʥʠʪʠ ʪʽʩʥʠʤ ʟʚ'ʷʟʢʦʤ ʨʽʚʥʷ ʥʝʡʨʦʛʦʨʤʦʥʫ ʟ ʚʽʢʦʤ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʽ ʜʦʚʝʜʝʥʦ 

ʙʽʣʴʰʽʩʪʶ ʜʦʩʣʽʜʞʝʥʴ [8, 184]. ʎʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʙʝʨʽʛʘʣʘʩʴ ʽ ʚ ʦʙʩʪʝʞʝʥʽʡ ʥʘʤʠ 

ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ï ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ ʙʫʚ ʚʠʱʠʤ ʫ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤ ʚʽʢʦʤ (2,33 ʧʨʦʪʠ 1,67 ʥʛ/ʤʣ, ʨ=0,003). 

ɼʦʩʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 
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ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʘʮʽʻʥʪʽʚ ʟ̔ ʛʽʧʝʨʪʨʦʬʽʻʶ ʤʽʦʢʘʨʜʘ 

ʨʽʟʥʦʾ ʝʪʽʦʣʦʛʽʾ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʛʽʧʝʨʪʝʥʟʠʚʥʦʾ) ʪʘ ʧʨʠ ʾʾ ʨʽʟʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʤʦʜʝʣʷʭ [70, 76, 185-189]. 

ʈʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ 3353 ʦʩʽʙ ʫ ʨʘʤʢʘʭ ʌʨʝʤʽʥʛʝʤʩʴʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʘʣʝʢʪʠʥʫ-3 ʙʫʣʦ ʘʩʦʮʽʡʦʚʘʥʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʤʘʩʠ ʤʽʦʢʘʨʜʘ ʃʐ. ʇʨʠ ʮʴʦʤʫ ʮʝʡ ʟʚ'ʷʟʦʢ ʟʙʝʨʽʛʘʚʩʷ ʟ ʧʦʧʨʘʚʢʦʶ ʥʘ ʩʪʘʪʴ ʽ ʚʽʢ 

ʭʚʦʨʠʭ [96]. ʉʘʤʝ ʪʦʤʫ ʧʽʜʚʠʱʝʥʠʡ ɸʊ ʽ ʧʦʚ'ʷʟʘʥʘ ʟ ʥʠʤ ʛʽʧʝʨʪʨʦʬʽʷ ʤʽʦʢʘʨʜʘ ʻ 

ʦʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʣʘʟʤʽ ʚ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ. 

ʆʩʪʘʥʥʽʡ ʬʘʢʪ ʯʽʪʢʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʥʘʤʠ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3: ʫ ʭʚʦʨʠʭ ʟ 2 ʽ 3 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1 ʩʪʫʧʝʥʝʤ ɸɻ (2,08 ʽ 

2,09 ʧʨʦʪʠ 1,34 ʥʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,05); ʫ ʨʘʟʽ ʪʨʠʚʘʣʦʩʪʽ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ 

ʘʥʘʤʥʝʟʫ 5-10 ʽ > 10 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʤʥʝʟʦʤ ʜʦ 5 ʨʦʢʽʚ (2,12 ʽ 2,05 ʚʽʜʧʦʚʽʜʥʦ 

ʧʨʦʪʠ 1,22 ʥʛ/ʤʣ, ʨ<0,05); ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʞʠʨʽʥʥʷʤ ʧʦʨʽʚʥʷʥʥʦ ʟ ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ 

ʪʽʣʘ (2,57 ʧʨʦʪʠ 1,22 ʥʛ/ʤʣ, p<0,0001), ʘ ʪʘʢʦʞ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʧʦʨʽʚʥʷʥʥʦ ʟ 

ʦʞʠʨʽʥʥʷʤ 2-3 ʩʪʫʧʝʥʷ (1,3 ʧʨʦʪʠ 2,47 ʽ 3,09 ʥʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,0001); ʫ ʭʚʦʨʠʭ ʟ 

ʜʠʩʣʽʧʽʜʝʤʽʻʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʧʨʦʘʪʝʨʦʛʝʥʥʠʭ ʣʽʧʽʜʽʚ (2,16 ʧʨʦʪʠ 

1,32 ʥʛ/ʤʣ, ʨ=0,002); ʫ ʚʠʧʘʜʢʘʭ ʟ ʚʽʜʩʫʪʥʽʤʠ ʽ ʥʘʷʚʥʠʤ ʦʜʥʠʤ ʧʦʨʽʚʥʷʥʥʦ ʟ 

ʥʘʷʚʥʠʤʠ 2-4 ʌʈ (0,89 ʽ 0,89 ʧʨʦʪʠ 1,12, 1,35 ʽ 2,11 ʥʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,05). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʚʽʜʯʠʚ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʣʘʟʤʽ ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʥʘʷʚʥʽʩʪʶ 

ɻʍ, ʚʽʢʦʤ ʧʘʮʽʻʥʪʽʚ, ʩʪʫʧʝʥʝʤ ɸɻ ʽ ʪʨʠʚʘʣʽʩʪʶ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ, ʟ 

ʥʘʷʚʥʽʩʪʶ ʦʞʠʨʽʥʥʷ ʽ ʚʝʣʠʯʠʥʦʶ ɯʄʊ, ʥʘʷʚʥʽʩʪʶ ʜʠʩʣʽʧʽʜʝʤʽʾ ʽ ʢʽʣʴʢʽʩʪʶ 

ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʭ ʌʈ. 

ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʽ ʧʨʠ ʘʥʘʣʽʟʽ ʜʦʩʣʽʜʞʝʥʥʷ PREVEND. 

ʈʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ 7968 ʦʩʽʙ ʟʘʛʘʣʴʥʦʾ ʧʦʧʫʣʷʮʽʾ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ 

ʛʘʣʝʢʪʠʥʫ-3 ʟʙʽʣʴʰʫʚʘʚʩʷ ʟ ʚʽʢʦʤ ʚʽʜ 30 ʜʦ 75 ʨʦʢʽʚ ʧʨʠʙʣʠʟʥʦ ʥʘ 1,5 ʥʛ/ʤʣ. ɿʥʘʯʥʽ 

ʧʦʟʠʪʠʚʥʽ ʘʩʦʮʽʘʮʽʾ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʟ ʚʽʢʦʤ, ʩʪʘʪʪʶ, ʜʽʘʙʝʪʦʤ, ɻʍ, 

ʛʽʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʽʻʶ, ɯʄʊ, ʬʫʥʢʮʽʻʶ ʥʠʨʦʢ ʪʘ ʪʶʪʶʥʦʧʘʣʽʥʥʷʤ, ʱʦ ʩʧʦʥʫʢʘʣʦ 

ʥʘʫʢʦʚʮʽʚ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʥʘ ʢʦʨʠʩʪʴ ʟʚ'ʷʟʢʫ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʟ̔ ʌʈ ʩʝʨʮʝʚʦ-
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ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʊʘʢʦʞ, ʜʦʩʣʽʜʥʠʢʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʠʩʦʢʫ 

ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʛʘʣʝʢʪʠʥʫ-3 ʷʢ ʧʨʝʜʠʢʪʦʨʘ ʩʤʝʨʪʥʦʩʪʽ ʚ ʟʘʛʘʣʴʥʽʡ ʧʦʧʫʣʷʮʽʾ. ʊʘʢ, ʫ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʥʝʡʨʦʛʦʨʤʦʥʫ 15,6 ʥʛ/ʤʣ 10-ʨʽʯʥʘ ʩʤʝʨʪʥʽʩʪʴ ʩʢʣʘʣʘ 

15 %, ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʨʠ ʨʽʚʥʽ 7,7 ʥʛ/ʤʣ ï 5% [8]. ɸʥʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʟ ʨʽʚʥʝʤ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʧʦʢʘʟʘʚ, ʱʦ ʟʥʘʯʥʦ ʚʠʱʠʡ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʥʝʡʨʦʛʦʨʤʦʥʫ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ ʦʩʦʙʘʤʠ 

(293 ʧʨʦʪʠ 32 ʧʛ/ʤʣ, ʨ<0,0001). ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʘʣʝʞʥʦʩʪʽ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ (ʤʦʣʦʜʠʡ ʽ ʩʝʨʝʜʥʽʡ ʚʽʢ) ʷʢ ʚ ʦʩʥʦʚʥʽʡ, 

ʪʘʢ ʽ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʘʭ. ʆʪʞʝ, ʩʣʽʜ ʙʫʣʦ ʢʦʥʩʪʘʪʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʨʽʚʝʥʴ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʥʝ ʤʘʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ, ʷʢ ʚ ʟʜʦʨʦʚʽʡ ʧʦʧʫʣʷʮʽʾ ʪʘʢ 

ʽ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ. 

ʅʠʟʢʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʽ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʘ ʨʦʣʴ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʨʦʟʚʠʪʢʫ ʽ ʧʽʜʪʨʠʤʘʥʥʽ ʧʽʜʚʠʱʝʥʦʛʦ ɸʊ [127, 190]. ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ 

ʛʦʨʤʦʥʫ, ʟʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʥʠʢʽʚ, ʪʽʩʥʦ ʢʦʨʝʣʶʻ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ɸʊ. ʄʝʭʘʥʽʟʤʠ 

ʘʣʴʜʦʩʪʝʨʦʥ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ɸɻ ʜʦʚʦʣʽ ʨʽʟʥʦʤʘʥʽʪʥʽ. ʆʩʥʦʚʥʘ ʜʽʷ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʧʦʣʷʛʘʻ ʚ ʩʪʠʤʫʣʮ̫ʽʾ ʩʧʝʮʠʬʽʯʥʠʭ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʷʢʽ 

ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ ʝʧʽʪʝʣʽʶ ʽ ʨʝʘʣʽʟʫʶʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘʪʨʽʶ 

(ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʜʠʩʪʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʥʝʬʨʦʥʘ, ʜʠʩʪʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʪʦʚʩʪʦʛʦ 

ʢʠʰʢ̔ʚʥʠʢʘ, ʧʨʷʤʦʾ ʢʠʰʢʠ, ʩʣʠʥʥʠʭ ʽ ʧʦʪʦʚʠʭ ʟʘʣʦʟ), ʱʦ ʚʠʢʣʠʢʘʻ ʟʘʪʨʠʤʢʫ ʥʘʪʨʽʶ 

ʽ ʛʽʧʝʨʚʦʣʝʤʽʶ, ʨʦʟʚʠʪʦʢ ʦʙ'ʤ̒ʟʘʣʝʞʥʦʾ ʛʽʧʝʨʪʦʥʽʾ, ʦʙ'ʤ̒ʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʩʝʨʮʷ, 

ʛʽʧʦʢʘʣʽʻʤʽʶ ʽ ʛʽʧʦʤʘʛʥʽʻʤʽʶ [191]. ʆʢʨʽʤ ʢʣʘʩʠʯʥʠʭ ʝʬʝʢʪʽʚ ʘʣʴʜʦʩʪʝʨʦʥʫ ʥʘ 

ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʽʩʥʫʶʪʴ ʝʬʝʢʪʠ ʥʘ ʥʝʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʩʝʨʮʝ ʽ ʩʫʜʠʥʠ [192, 193]. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʘʣʴʜʦʩʪʝʨʦʥ ʯʠʥʠʪʴ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʽʥʽʮʽʁ ʻ 

ʬʦʨʤʫʚʘʥʥʷ ʘʢʪʠʚʥʦʛʦ ʢʦʣʘʛʝʥʫ ʚ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, ʧʨʦʛʨʝʩʫʚʘʥʥʶ ʥʠʨʢʦʚʠʭ ʽ ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʭ ʫʨʘʞʝʥʴ 

[194]. ʊʘʢʦʞ ʘʣʴʜʦʩʪʝʨʦʥ ʟʜʘʪʥʠʡ ʧʦʪʝʥʮʽʶʚʘʪʠ ʧʨʝʩʦʨʥʽ ʝʬʝʢʪʠ ʘʥʛʽʦʪʝʥʟʠʥʫ II ʚ 

ʛʣʘʜʢʦʤ'ʷʟʦʚʠʭ ʢʣʽʪʠʥʘʭ ʩʫʜʠʥ ʪʘ ʤʦʞʝ ʯʠʥʠʪʠ ʧʨʷʤʠʡ ʝʬʝʢʪ ʥʘ ʽʥʜʫʢʮʽʶ 

ʢʣʽʪʠʥʥʦʛʦ ʬʽʙʨʦʟʫ ʽ ʛʧ̔ʝʨʪʨʦʬʽʶ ʩʫʜʠʥ ʪʘ ʢʘʨʜʽʦʤʽʦʮʠʪʽʚ [195]. 
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ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ: ʫ ʧʘʮʽʻʥʪʽʚ ʟ 2 ʽ 3 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1 ʩʪʫʧʝʥʝʤ ɸɻ (296 ʽ 

303 ʚʽʜʧʦʚʽʜʥʦ ʧʨʦʪʠ 243 ʧʛ/ʤʣ, ʨ<0,05); ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʞʠʨʽʥʥʷʤ ʧʦʨʽʚʥʷʥʥʦ ʟ 

ʥʦʨʤʘʣʴʥʦʶ ʤʘʩʦʶ (326 ʧʨʦʪʠ 221 ʧʛ/ʤʣ, ʨ<0,0001); ʫ ʚʠʧʘʜʢʘʭ ʟ ʦʧʪʠʤʘʣʴʥʦʶ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ (202 ʧʨʦʪʠ 244 ʧʛ/ʤʣ, ʨ=0,04) ʪʘ 

ʦʧʪʠʤʘʣʴʥʦʾ/ʥʘʜʣʠʰʢʦʚʦʾ ʤʘʩʠ ʪʽʣʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʞʠʨʽʥʥʷʤ 1-3 ʩʪʫʧʝʥʷ (202 ʽ 

244 ʧʨʦʪʠ 318, 358 ʽ 401 ʧʛ/ʤʣ, ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,001); ʫ ʭʚʦʨʠʭ ʟ ʜʠʩʣʽʧʽʜʝʤʽʻʶ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʧʨʦʘʪʝʨʦʛʝʥʥʠʭ ʣʽʧʽʜʽʚ (303 ʧʨʦʪʠ 222 ʧʛ/ʤʣ, 

ʨ=0,003); ʫ ʚʠʧʘʜʢʘʭ ʟ ʚʽʜʩʫʪʥʽʤʠ ʽ ʥʘʷʚʥʠʤ 1-ʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʷʚʥʠʤʠ 2-4 ʌʈ 

(212 ʽ 232 ʧʨʦʪʠ 295, 310 ʽ 338 ʧʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,05), ʘ ʪʘʢʦʞ ʫ ʨʘʟʽ ʥʘʷʚʥʠʭ 2-ʭ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʷʚʥʠʤʠ 4-ʤʘ ʌʈ (295 ʧʨʦʪʠ 338 ʧʛ/ʤʣ, ʨ=0,03). 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʠʣʠ, ʱʦ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʧʣʘʟʤʽ ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʥʘʷʚʥʽʩʪʶ ɻʍ, ʨʽʚʥʝʤ ɸʊ, ʥʘʷʚʥʽʩʪʶ ʽ ʩʪʫʧʝʥʝʤ ʦʞʠʨʽʥʥʷ, 

ʥʘʷʚʥʽʩʪʶ ʜʠʩʣʽʧʽʜʝʤʽʾ ʽ ʢʽʣʴʢʽʩʪʶ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʭ ʌʈ.  

ɺʠʱʝ ʤʠ ʧʦʩʠʣʘʣʠʩʴ ʥʘ ʨʦʙʦʪʠ, ʷʢʽ ʪʝʞ ʩʧʦʩʪʝʨʽʛʘʣʠ ʢʦʨʝʣʷʮʽʶ ʨʽʚʥʷ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʟ ʩʪʫʧʝʥʝʤ ʧʽʜʚʠʱʝʥʥʷ ɸʊ [127, 190]. ʌʘʢʪ ʟʚ'ʷʟʢʫ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʟ ʤʘʩʦʶ ʪʽʣʘ ʽ ʥʘʷʚʥʽʩʪʶ ʦʞʠʨʽʥʥʷ ʜʦʚʝʜʝʥʠʡ ʽ ʚ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [196]. 

ʅʘʫʢʦʚʮʽ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʚ ʘʜʠʧʦʮʘʭ ʩʝʢʨʝʪʫʶʪʴʩʷ ʯʠʥʥʠʢʠ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ 

ʩʠʥʪʝʟ ʘʣʴʜʦʩʪʝʨʦʥʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʘʥʛʽʦʪʝʥʟʠʥʫ II. ʎʝʡ ʬʘʢʪ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʚ ʷʢʠʭ ʧʦʢʘʟʘʥʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʧʨʠ 

ʟʤʝʥʰʝʥʥʽ ʤʘʩʠ ʪʽʣʘ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʽ ʟʥʠʞʝʥʥʷʤ ɸʊ ʚʽʜʧʦʚʽʜʥʦ [197]. 

ɺʘʨʪʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʚ ʧʨʦʚʝʜʝʥʦʤʫ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʽ ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʘʣʠ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʽ ʘʩʦʮʽʘʮʽʾ ʟ 

ʢʣ̔ʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʅʘʪʦʤʽʩʪʴ ʧʨʠʥʮʠʧʦʚʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʚ ʮʠʭ 

ʘʩʦʮʽʘʮʽʷʭ ʙʫʣʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʟ ʚʽʢʦʤ ʧʘʮʽʻʥʪʽʚ ʽ 

ʪʨʠʚʘʣʽʩʪʶ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ, ʱʦ ʤʘʣʦ ʤʽʩʮʝ ʧʨʠ ʘʥʘʣʽʟʽ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3. 

ʆʪʨʠʤʘʥʽ ʩʧʽʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʣʷ ʧʣʘʟʤʦʚʠʭ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʽʜʪʚʝʨʜʞʫʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʠʤʦʛʦ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʮʠʤʠ ʯʠʥʥʠʢʘʤʠ ʚ ʭʚʦʨʠʭ ʥʘ ɻʍ ɯɯ ʩʪʘʜʽʾ. ɺʠʩʫʥʫʪʘ ʛʽʧʦʪʝʟʘ ʧʽʜʪʚʝʨʜʞʫʚʘʣʘʩʴ 

ʬʘʢʪʦʤ ʥʘʷʚʥʦʩʪʽ ʚʠʩʦʢʦʜʦʩʪʦʚʽʨʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ (R=0,64; ʨ<0,0000) ʤʽʞ 
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ʨʽʚʥʝʤ ʮʠʭ ʛʦʨʤʦʥʽʚ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʟʥʘʯʠʤʦʛʦ ʟʚ'ʷʟʢʫ ʚ ʟʜʦʨʦʚʠʭ ʦʩʽʙ (R=-0,28; 

ʨ=0,16). ʊʘʢ, ʜʣʷ ɺʅ, ɺʇ ʽ ɺɺ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʣʘʟʤʽ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʩʢʣʘʚ 218, 271 ʽ 340 ʧʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ (ʤʽʞʛʨʫʧʦʚʘ ʨʽʟʥʠʮʷ ʙʫʣʘ 

ʜʦʩʪʦʚʽʨʥʦʶ, ʨ<0,001), ʚ ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ ʨʽʟʥʠʭ ʛʨʘʜʘʮʽʡ ʘʣʴʜʦʩʪʝʨʦʥʫ ʨʽʚʝʥʴ 

ʛʘʣʝʢʪʠʥʫ-3 ʚʽʜʧʦʚʽʜʘʚ ï 1,15, 1,94 ʽ 3,02 ʥʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ (ʨ<0,001). 

ʅʠʟʢʦʶ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʦ, ʱʦ ʘʣʴʜʦʩʪʝʨʦʥ ʻ ʦʜʥʠʤ ʽʟ ʽʥʜʫʢʪʦʨʽʚ ʘʢʪʠʚʘʮʽʾ 

ʛʘʣʝʢʪʠʥʫ-3 [105, 198]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʧʨʦʽʣʶʩʪʨʦʚʘʥʘ ʨʦʣʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʷʢʦʩʪʽ 

ʤʝʜʽʘʪʦʨʘ ʘʣʴʜʦʩʪʝʨʦʥʽʥʜʫʢʦʚʘʥʦʛʦ ʚʘʩʢʫʣʷʨʥʦʛʦ ʬʽʙʨʦʟʫ [13]. ʅʘʫʢʦʚʮʷʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʟʦʟʘʣʝʞʥʝ ʥʘʨʦʩʪʘʥʥʷ ʝʢʩʧʨʝʩʽʾ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʢʫʣʴʪʫʨʽ 

ʛʣʘʜʢʦʤ'ʷʟʦʚʠʭ ʢʣʽʪʠʥ ʩʫʜʠʥ, ʘʦʨʪʘʣʴʥʦʛʦ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʢʦʣʘʛʝʥʫ ɯ ʪʠʧʫ ʫ ʜʠʢʠʭ 

ʤʠʰʝʡ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʚʝʜʝʥʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʤʠʰʝʡ ʟ 

ʽʥʘʢʪʠʚʦʚʘʥʠʤ ʛʝʥʦʤ ʛʘʣʝʢʪʠʥʫ-3 ʧʦʜʽʙʥʽ ʟʤʽʥʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ [13, 103]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʛʽʧʝʨʪʝʥʟʠʚʥʠʭ ʱʫʨʽʚ ʽʟ ʰʪʫʯʥʠʤ 

ʛʽʧʝʨʘʣʴʜʦʩʪʝʨʦʥʽʟʤʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʛʽʧʝʨʪʨʦʬʽʾ ʤʽʦʢʘʨʜʘ ʪʘ ʜʠʩʬʫʥʢʮʽʷ 

ʥʠʨʦʢ. ʂʨʽʤ ʪʦʛʦ, ʚ ʛʨʠʟʫʥʽʚ ʚʠʟʥʘʯʘʣʠ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʛʘʣʝʢʪʠʥʫ-3 ʩʝʨʮʝʤ ʽ 

ʥʠʨʢʘʤʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʤʘʨʢʝʨʽʚ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʬʽʙʨʦʟʫ. ʈʽʚʝʥʴ 

ʛʘʣʝʢʪʠʥʫ-3 ʫ ʤʠʰʝʡ-ʥʦʢʘʫʪʽʚ ʙʫʚ ʨʝʟʠʩʪʝʪʥʠʡ ʜʦ ʝʬʝʢʪʽʚ ʘʣʴʜʦʩʪʝʨʦʥʫ [6]. 

ɺ ʧʨʦʮʝʩ ̔ ʜʦʩʣʽʜʞʝʥʥʷ ʊʘʡʚʘʥʩʴʢʠʭ ʚʯʝʥʠʭ, ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʩʝʢʨʝʮʽʶ 

ʛʘʣʝʢʪʠʥʫ-3, ʩʧʨʠʯʠʥʝʥʫ ʘʣʴʜʦʩʪʝʨʦʥʦʤ ʥʘ ʤʦʜʝʣʷʭ in vivo ʪʘ in vitro [104], ʙʫʚ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʽ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʤʽʦʢʘʨʜʘ ʪʘ ʧʣʘʟʤʦʚʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3. ʇʽʜ ʯʘʩ 

ʝʢʩʧʝʨʠʤʝʥʪʫ Yen-Hung Lin ʪʘ ʩʧʽʚʘʘʚʪ (2014) ʥʘ ʤʦʜʝʣʷʭ in vivo ʪʘ in vitro ʙʫʚ 

ʚʠʷʚʣʝʥʠʡ PI3K/Akt-ʩʠʛʥʘʣʴʥʠʡ ʰʣʷʭ ʽʥʜʫʢʮʽʾ ʬʽʙʨʦʟʫ ʘʣʴʜʦʩʪʝʨʦʥʦʤ ʯʝʨʝʟ 

ʘʢʪʠʚʘʮʽʶ ʛʘʣʝʢʪʠʥʫ-3. ɸʥʘʣʦʛʽʯʥʽ ʜʘʥʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʨʦʩʽʡʩʴʢʠʤ ʥʘʫʢʦʚʮʝʤ [199], 

ʷʢʠʡ ʚʠʚʯʘʚ ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 ʪʘ ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʬʽʙʨʠʣʷʮʽʻʶ 

ʧʝʨʝʜʩʝʨʜʴ ʪʘ ʤʝʪʘʙʦʣʽʯʥʠʤ ʩʠʥʜʨʦʤʦʤ. 

ʆʪʞʝ, ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʠʟʥʘʯʝʥʠʡ ʥʘʤʠ ʬʘʢʪ ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ 

ʟʚ'ʷʟʢʫ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʨʠ ɸɻ. ʉʣʽʜ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʚ 

ʽʥʽʮʘ̔ʮʽʾ ʬʽʙʨʦʟʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʨʛʘʥʽʚ-ʤʽʰʝʥʝʡ ʥʘʣʝʞʠʪʴ, ʥʘʩʘʤʧʝʨʝʜ, 

ʘʣʴʜʦʩʪʝʨʦʥʫ, ʷʢʠʡ ʻ ʽʥʜʫʢʪʦʨʦʤ ʘʢʪʠʚʘʮʽʾ ʛʘʣʝʢʪʠʥʫ-3. ʅʝ ʚʠʢʣʶʯʘʻʪʴʩʷ ʪʦʡ ʬʘʢʪ, 
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ʱʦ ʩʘʤʝ ʯʝʨʝʟ ʦʩʪʘʥʥʽʡ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʷ ʽ 

ʩʫʜʠʥ. 

ʅʘʤʠ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʘʩʦʮʽʘʮʽʻʶ 

ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʟ ʥʘʷʚʥʽʩʪʶ ʜʠʩʣʽʧʽʜʝʤʽʾ (R=0,24, ʨ=0,03), 

ʩʪʫʧʝʥʝʤ ɸɻ (R=0,30, ʨ=0,01), ʢʽʣʴʢʽʩʪʶ ʌʈ (R=0,45, ʨ<0,0001) ʽ ʦʞʠʨʽʥʥʷʤ (R=0,72, 

ʨ<0,0001). ʆʪʞʝ, ʚʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʨʝʣʷʮʽʾ, ʫ ʨʘʟʽ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʘʩʦʮʽʘʮʽʾ ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʤʦʞʣʠʚʦ 

ʦʯʽʢʫʚʘʪʠ ʙʽʣʴʰ ʚʘʞʯʠʡ ʧʝʨʝʙʽʛ ɻʍ, ʷʢʠʡ, ʥʘʩʘʤʧʝʨʝʜ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʠʱʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ɸʊ, ʥʘʷʚʥʽʩʪʶ ʪʘʢʠʭ ʧʨʦʛʥʦʩʪʠʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʌʈ, ʷʢ ʜʠʩʣʽʧʽʜʝʤʽʷ ʽ 

ʦʞʠʨʽʥʥʷ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷʤ ʩʫʤʘʨʥʦʾ ʢʽʣʴʢʦʩʪʽ ʌʈ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʡ ʨʠʟʠʢ ʧʘʮʽʻʥʪʽʚ. ɼʦʨʝʯʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʪʽʩʥʘ ʘʩʦʮʽʘʮʽʷ 

ʧʽʜʚʠʱʝʥʠʭ ʨʽʚʥʽʚ ʥʝʡʨʦʛʦʨʤʦʥʽʚ ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʟ ʥʘʷʚʥʽʩʪʶ ʦʞʠʨʽʥʥʷ (ɯʄʊ > 

30 ʢʛ/ʤ
2
), ʷʢʝ ʻ ʩʚʽʜʯʝʥʥʷʤ ʥʘʷʚʥʦʩʪʽ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʣʽʜ ʙʫʣʦ ʚʠʟʥʘʪʠ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ ʘʩʦʮʽʘʮʽʷ ɺɺ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʥʘʩʘʤʧʝʨʝʜ, ʧʦʚ'ʷʟʘʥʘ ʟ 

ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʩʝʨʝʜ ʷʢʠʭ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʦʞʠʨʽʥʥʷ ʽ ʜʠʩʣʽʧʽʜʝʤʽʶ. 

ɹʝʟʟʘʧʝʨʝʯʥʠʤ ʻ ʬʘʢʪ, ʱʦ ʩʘʤʝ ʭʘʨʘʢʪʝʨ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʧʨʠ ɻʍ ʽ ʚʠʟʥʘʯʘʻ 

ʚʘʞʢʽʩʪʴ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʪʘ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʚ ʷʢʦʩʪʽ 

ʦʩʥʦʚʥʦʾ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʾ ʤʽʰʝʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʜʘʥʠʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢʽ ʜʦʚʝʣʠ 

ʟʚ'ʷʟʦʢ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʟ ʥʘʷʚʥʽʩʪʶ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ ʽ ɻʃʐ, ʥʘʷʚʥʽʩʪʶ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʽ ʦʞʠʨʽʥʥʷ [78, 200, 201]. ɺʯʝʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʽ ʦʞʠʨʽʥʥʷ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʧʘʪʦʣʦʛʽʾ, ʤʘʻ ʤʽʩʮʝ ʭʨʦʥʽʯʥʝ ʩʠʩʪʝʤʥʝ ʟʘʧʘʣʝʥʥʷ, ʷʢʝ ʘʢʪʠʚʫʻ ʮʠʪʦʢʽʥʦʚʠʡ ʢʘʩʢʘʜ ʽ 

ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʤʠ ʟʤʽʥʘʤʠ ʽ ʬʽʙʨʦʟʦʤ ʪʢʘʥʠʥ. ɸʥʘʣʦʛʽʯʥʘ 

ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʜʦʚʝʜʝʥʘ ʽ ʜʣʷ ʘʣʴʜʦʩʪʝʨʦʥʫ [127, 190, 196, 197]. ʅʘʪʦʤʽʩʪʴ ʚ 

ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʩʫʪʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʨʦʣʽ ʧʽʜʚʠʱʝʥʥʷ ʦʙʦʭ 

ʥʝʡʨʦʛʦʨʤʦʥʽʚ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ɼʄɸʊ (ʨʦʟʜʽʣʠ 4 ʽ 5), ʷʢ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʘ ʦʮʽʥʢʘ 
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ʧʝʨʝʙʽʛʫ ɸɻ, ʩʚʽʜʯʠʚ ʧʨʦ ʧʨʠʥʮʠʧʦʚʽ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʢʘʟʥʠʢʘʭ 

ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʭʘʨʘʢʪʝʨʽ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ɸʊ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ɹʫʣʦ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʚ ʯʦʣʦʚʽʢʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʞʽʥʦʢ, ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʩʫʪʪʻʚʠʭ 

ʟʤʽʥ ʫ ʨʽʚʥʽ ʦʬʽʩʥʦʛʦ ɸʊ ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʙʽʣʴʰ ʩʫʪʪʻʚʽ ʧʦʨʫʰʝʥʥʷ ʚ ʧʦʢʘʟʥʠʢʘʭ 

ɼʄɸʊ, ʘ ʩʘʤʝ: ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʉɸʊ ʜʝʥ, ʉʝʨ ɸʊ ʜʝʥ, ɺʉɸʊ ʜʦʙ, ɺʉɸʊ ʜʝʥ ʽ 

ɺɼɸʊ ʜʦʙ (ʨ<0,04). ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰ ʧʝʨʝʢʦʥʣʠʚʽ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʭʘʨʘʢʪʝʨʽ 

ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ʂʨʽʤ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ, 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, ʚʠʟʥʘʯʘʚʩʷ ʩʫʪʪʻʚʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʦʬʽʩʥʦʛʦ ʉɸʊ, ʇɸʊ ʽ 

ɺʉɸʊ (ʨ<0,05) ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ɸʊ ʥʘ 1-ʤʫ ʚʽʟʠʪʽ ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʉɸʊ ʜʦʙ, 

ʉɸʊ ʜʝʥ, ʉʝʨ ɸʊ ʜʦʙ, ʉʝʨ ɸʊ ʜʝʥ, ɺʉɸʊ ʜʦʙ ʽ ɺʉɸʊ ʥʽʯ, ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ 

ʚʠʧʘʜʢʽʚ ʟ ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʨʦʬʽʣʝʤ çnon-dipperè, ʚʠʟʥʘʯʝʥʠʤ ʟʘ ʨʽʚʥʝʤ ʉɸʊ (ʨ<0,05). 

ʇʨʠ ʮʴʦʤʫ ʚʽʢʦʚʽ ʟʤʽʥʠ ʚ ʧʦʢʘʟʥʠʢʘʭ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʭʘʨʘʢʪʝʨʽ ʡʦʛʦ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ 

ʚʠʟʥʘʯʘʣʠʩʴ, ʥʘʩʘʤʧʝʨʝʜ, ʚ ʦʩʽʙ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ.  

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʦʬʽʩʥʝ ʚʠʤʽʨʚʁʘʥʥʷ ɸʊ ʽ ɼʄɸʊ ʻ ʦʩʥʦʚʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʥʝ ʣʠʰʝ ʜʽʘʛʥʦʩʪʠʢʠ ɸɻ, ʘʣʝ ʽ ʤʦʥʽʪʦʨʠʥʛʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ. ʇʨʦʪʝ 

ʚʠʟʥʘʥʦ, ʱʦ ɼʄɸʊ ʤʘʻ ʚʠʱʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʷʢ ʩʪʘʥʫ ɸɻ, ʪʘʢ ʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ [202, 203]. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ɼʄɸʊ ʻ ʪʝ, ʱʦ ʤʝʪʦʜ 

ʟʘʙʝʟʧʝʯʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʙʽʣʴʰ ʥʘʜʽʡʥʦ ʦʮʽʥʶʻ ʬʘʢʪʠʯʥʽ 

ʟʥʘʯʝʥʥʷ ɸʊ ʧʦʨʽʚʥʷʥʦ ʟ ʦʬʽʩʥʠʤ ʚʠʤʽʨʶʚʘʥʥʷʤ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʽʟʥʦʧʣʘʥʦʚʽ 

ʧʘʨʘʤʝʪʨʠ ɸʊ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʡʦʛʦ ʜʦʙʦʚʠʭ ʟʤʽʥ [204, 205]. ɿʘʩʪʦʩʫʚʘʥʥʷ ɼʄɸʊ, ʟʘ 

ʜʫʤʢʦʶ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʥʠʢʽʚ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʝ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʥʪʠʛʽʧʝʨʪʝʥʟʠʚʥʦʾ ʪʝʨʘʧʽʾ, ʰʚʠʜʢʦʩʪʽ ʽ ʚʘʞʢʦʩʪʽ ʚʨʘʞʝʥʥʷ ʦʨʛʘʥʽʚ-

ʤʽʰʝʥʝʡ [173, 178, 206]. 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʜʦʩʠʪʴ ʤʘʣʦ ʜʘʥʠʭ ʱʦʜʦ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʥʠʢʽʚ 

ɼʄɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʩʪʘʪʝʚʦ-

ʚʽʢʦʚʦʤʫ ʘʩʧʝʢʪʽ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʨʽʚʥʶʚʘʣʠ 

ʨʽʚʥʽ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʜʘʥʽ ɼʄɸʊ ʫ ʛʨʫʧʘʭ ʙʽʣʴʰ ʣʽʪʥʽʭ ʧʘʮʽʻʥʪʽʚ, ʘ ʪʘʢʦʞ ʧʘʮʽʻʥʪʽʚ ʟ 

ɻʍ ʽ ʨʽʟʥʠʤʠ ʢʦʤʦʨʙʽʜʥʠʤʠ ʩʪʘʥʘʤʠ, ʱʦ ʥʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙ'ʻʢʪʠʚʥʦ ʟʽʩʪʘʚʣʷʪʠ 
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ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʣʘʩʥʠʤʠ. 

ʇʨʝʪʝʥʜʫʶʯʠ ʥʘ ʦʨʠʛʽʥʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʠ ʤʦʞʝʤʦ ʢʦʥʩʪʘʪʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, 

ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʯʦʣʦʚʽʯʘ ʩʪʘʪʴ ʽ ʩʪʘʨʰʠʡ ʚʽʢ 

ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʚʠʱʠʤʠ ʮʠʬʨʘʤʠ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʚʘʞʯʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ 

ɼʄɸʊ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʤʦʣʦʜʠʡ ʚʽʢ ʽ ʞʽʥʦʯʘ ʩʪʘʪʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰ ʣʝʛʢʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʨʽʚʝʥʴ ɸʊ ʽ ʭʘʨʘʢʪʝʨ ʡʦʛʦ 

ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ, ʚ ʧʝʚʥʽʡ ʤʽʨʽ, ʚʠʟʥʘʯʘʶʪʴ ʧʝʨʝʙʽʛ ɻʍ, ʩʣʽʜ ʜʫʤʘʪʠ ʧʨʦ ʚʘʞʯʠʡ 

ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʯʦʣʦʚʽʢʽʚ ʽ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ 

ʚʽʢʫ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɼʄɸʊ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʩʪʘʪʝʚʽ ʽ ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʭʦʜʷʪʴ ʩʘʤʝ ʪʽ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʜʦʙʦʚʽ ʟʤʽʥʠ ʉɸʊ (ʉɸʊ ʜʝʥ, ʉɸʊ ʜʦʙ), ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤ ʟʤʽʥʠ ʉʝʨ ɸʊʜʝʥ ʽ 

ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ɺʉɸʊ (ʽ ʜʣʷ ʩʪʘʪʽ ʽ ʜʣʷ ʚʽʢʫ ʮʝ ɺʉɸʊʜʝʥ, ɺʉɸʊʜʦʙ, 

ʜʣʷ ʚʽʢʫ ï ʜʦʜʘʪʢʦʚʦ ɺɼɸʊʜʦʙ). ʂʨʽʤ ʪʦʛʦ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʽʮʽ 

ʩʝʨʝʜ ʮʠʨʢʘʜʥʠʭ ʧʨʦʬʽʣʽʚ ɸʊ ʧʦʯʠʥʘʻ ʜʦʤʽʥʫʚʘʪʠ ʧʘʪʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ çnon-

dipperè, ʚʠʟʥʘʯʝʥʠʡ ʩʘʤʝ ʟʘ ʨʽʚʥʝʤ ʉɸʊ, ʷʢʠʡ ʨʘʜʠʢʘʣʴʥʦ ʟʤʽʥʶʻ ʽ ʧʦʛʽʨʰʫʻ ʧʝʨʝʙʽʛ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʢʦʥʫʶʪʴ, ʱʦ ʟʥʘʯʫʱʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢʠʡ 

ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʛʥʦʟ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ, ʻ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ɸʊ [207]. ʇʨʠʯʠʥʠ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ɸʊ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʚ ʧʝʚʥʽʡ ʤʽʨʽ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʝʛʫʣʷʮʽʶ ɸʊ ʽ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ [208, 209, 210]. ɼʦʚʝʜʝʥʠʤ ʬʘʢʪʦʤ ʻ ʪʝ, ʱʦ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ɸʊ ʥʘʧʨʷʤʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʟʥʠʞʝʥʥʷ ɸʊ ʚ ʥʽʯʥʽ ʛʦʜʠʥʠ ʪʘ ʚʝʣʠʯʠʥʠ ʽ ʰʚʠʜʢʦʩʪʽ 

ʨʘʥʢʦʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ɸʊ. ʆʩʪʘʥʥʽ ʧʘʨʘʤʝʪʨʠ, ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʘʩʦʮʽʡʦʚʘʥʽ ʟ 

ʫʨʘʞʝʥʥʷʤ ʦʨʛʘʥʽʚ-ʤʽʰʝʥʝʡ ʽ ʨʠʟʠʢʦʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [210, 211]. 

ʅʠʟʢʦʶ ʝʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ɸʊ 

ʫʧʨʦʜʦʚʞ ʜʦʙʠ, ʚʽʜʽʛʨʘʶʪʴ ʩʫʪʪʻʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʪʘ 

ʘʪʝʨʦʩʢʣʝʨʦʟʫ ʩʫʜʠʥ. ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ɸʊ ʫʧʨʦʜʦʚʞ ʜʦʙʠ ʤʘʻ 

ʙʝʟʧʝʨʝʯʥʝ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ, ʟʘʣʫʯʝʥʠʭ ʫ 

ʛʦʤʝʦʩʪʘʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ɸʊ. ʇʦʢʘʟʥʠʢ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʫʨʘʞʝʥʥʷ ʦʨʛʘʥʽʚ-
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ʤʽʰʝʥʝʡ, ʟʫʤʦʚʣʝʥʠʭ ʚʠʩʦʢʠʤ ɸʊ ʽ ʛʦʚʦʨʠʪʠ ʧʨʦ ʧʨʦʛʥʦʟ ʮʠʭ ʧʘʮʽʻʥʪʽʚ. ʅʝʟʘʣʝʞʥʠʡ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʚʠʩʦʢʦʶ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ɸʊ ʽ ʢʣʽʥʽʯʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʷʚʣʝʥʦ ʽ ʫ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [212]. 

ɿ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ɸʊ ï ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʡ 

ʬʝʥʦʤʝʥ, ʱʦ ʟʘʣʝʞʠʪʴ, ʥʘʩʘʤʧʝʨʝʜ, ʚʽʜ ʩʪʘʥʫ ʥʝʨʚʦʚʦʾ ʪʘ ʛʫʤʦʨʘʣʴʥʦʾ ʩʠʩʪʝʤ. ʋ 

ʷʢʦʩʪʽ ʧʨʦʚʽʜʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ɸʊ ʚʠʩʪʫʧʘʶʪʴ ʚʽʢ, ʏʉʉ, ʩʪʘʪʴ ʽ 

ʭʘʨʘʢʪʝʨ ʨʝʛʫʣʷʮʽʾ ʮʝʥʪʨʘʣʴʥʦʾ ʪʘ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʧʦʚʝʜʽʥʢʦʚʽ 

ʯʠʥʥʠʢʠ [213]. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʜʠʥʘʤʽʯʥʝ ʬʽʟʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʝʤʦʮʽʡʥʠʡ ʩʪʨʝʩ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ɸʊ ʽ ʧʦʩʠʣʶʶʪʴ ʡʦʛʦ ʢʦʣʠʚʘʥʥʷ, ʚ ʪʦʡ 

ʯʘʩ ʷʢ ʽʥʰʽ ʩʪʘʥʠ (ʩʦʥ, ʪʨʘʚʣʝʥʥʷ ʪʦʱʦ) ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʡʦʛʦ ʟʥʠʞʝʥʥʷ. ʉʝʨʝʜ 

ʛʫʤʦʨʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʢʦʣʠʚʘʥʥʷ ɸʊ, ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʶʪʴ ʘʥʛʽʦʪʝʥʟʠʥ, ʝʥʜʦʪʝʣʽʥ, ʦʢʩʠʜ ʘʟʦʪʫ, ʙʨʘʜʠʢʽʥʽʥʠ, ʽʥʩʫʣʽʥ ʪʦʱʦ. ɼʦʩʠʪʴ 

ʜʝʪʘʣʴʥʦ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʟʚ'ʷʟʢʫ ʤʽʞ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ɸʊ ʽ ʩʠʤʧʘʪʠʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ [214]. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʥʝʤʦʞʣʠʚʦ ʚʠʢʣʶʯʠʪʠ ʪʦʛʦ ʬʘʢʪʫ, ʱʦ ʫʨʘʞʝʥʥʷ ʦʨʛʘʥʽʚ-

ʤʽʰʝʥʝʡ, ʘʨʪʝʨʽʘʣʴʥʘ ʨʠʛʽʜʥʽʩʪʴ, ʜʠʩʬʫʥʢʮʽʷ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʽ 

ʧʦʨʫʰʝʥʥʷ ʙʘʨʦʨʝʬʣʝʢʪʦʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʻ ʧʨʝʜʠʢʪʦʨʘʤʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʧʽʜʚʠʱʝʥʥʷ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ɸʊ. ʊʦʤʫ ʣʦʛʽʯʥʦ 

ʜʦʧʫʩʪʠʪʠ, ʱʦ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ɸʊ ʻ ʰʚʠʜʰʝ ʤʘʨʢʝʨʦʤ ʥʘʷʚʥʠʭ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʥʝ ʥʝʟʘʣʝʞʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʾʾ 

ʫʩʢʣʘʜʥʝʥʴ. ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʩʫʪʪʻʚʽ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʢʘʟʥʠʢʘʭ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ɸʊ (ʥʘʩʘʤʧʝʨʝʜ ʉɸʊ) ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʫʤʢʫ ʧʨʦ ʙʽʣʴʰ ʚʘʞʢʠʡ 

ʧʝʨʝʙʽʛ ɻʍ ʽ, ʤʦʞʣʠʚʦ, ʙʽʣʴʰ ʚʘʞʢʝ ʫʨʘʞʝʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʚ ʯʦʣʦʚʽʢʽʚ, 

ʥʘ ʚʽʜʤʥʫ ʚʽʜ ʞʽʥʦʢ ʽ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ ʚʽʜʤʥ̔ʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ. 

ɿʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʜʦʩʣʽʜʞʝʥʴ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʧʨʦʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ɸʊ ʟʥʘʯʥʦ ʚʠʱʽ, ʥʽʞ ʧʦʢʘʟʥʠʢʽʚ ʜʝʥʥʦʛʦ ʽ ʥʽʯʥʦʛʦ ɸʊ ʪʘ 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʚʝʣʠʯʠʥʠ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ɸʊ [215], ʦʩʦʙʣʠʚʦ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ 

ʯʘʩʪʦʪʠ ʬʘʪʘʣʴʥʦʛʦ ʽ ʥʝʬʘʪʘʣʴʥʦʛʦ ʽʥʩʫʣʴʪʫ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʄ.ɸ. ʊʨʽʱʠʥʩʴʢʦʾ 

ʪʘ ʩʧʽʚʘʚʪ. (2016) ʜʝʤʦʥʩʪʨʫʶʪʴ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʉɸʊ ʽ ʇɸʊ, 

ʚʠʧʘʜʢʽʚ ʟ ʜʦʙʦʚʠʤ ʧʨʦʬʽʣʝʤ çnon-dipperè ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ʤʦʣʦʜʰʠʭ 60 ʨʦʢʽʚ ʽ 
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ʩʪʨʫʢʪʫʨʥʠʤʠ ʟʤʽʥʘʤʠ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ [216]. ʅʘʫʢʦʚʘ ʧʨʘʮʷ ʃ.ɺ. ʍʽʤʽʦʥ ʪʘ ʩʧʽʚʘʚʪ. 

(2017) ʧʦʢʘʟʫʻ, ʱʦ ʚʠʩʦʢʘ ɺʉɸʊ ʽ ɺɼɸʊ ʽ ʜʦʙʦʚʠʡ ʧʨʦʬʽʣʴ çnon-dipperè ʚ ʧʘʮʽʻʥʪʽʚ 

ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʙʽʣʴʰ ʚʘʞʢʠʤ ʧʦʨʫʰʝʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʥʠʨʢʦʚʦʛʦ 

ʨʝʟʝʨʚʫ [217]. 

ʋ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʧʦʢʘʟʘʥʝ ʟʨʦʩʪʘʥʥʷ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ɸʊ ʽ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʬʽʣʶ çnon-dipperè ʪʘ çnight-peakerè ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ʽ ʩʫʧʫʪʥʽʤ ʦʞʠʨʽʥʥʷʤ. ʇʨʠ 

ʮʴʦʤʫ ʚʘʞʢʽʩʪʴ ʧʦʨʫʰʝʥʴ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʢʦʨʝʣʶʚʘʣʘ ʟ ʪʷʞʢʽʩʪʶ ʧʦʨʫʰʝʥʥʷ 

ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ɸʊ [218]. ʉʴʦʛʦʜʥʽ ʥʝ ʧʽʜʣʷʛʘʻ ʥʽʷʢʦʤʫ ʩʫʤʥʽʚʫ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʚʠʷʚʣʝʥʥʷ ʪʘʢʠʭ ʪʠʧʽʚ ʜʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ɸʊ, ʷʢ çnon-dipperè ʪʘ çnight-peakerè 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʽʥʩʫʣʴʪʽʚ, ʯʘʩʪʽʰʠʤ ʨʦʟʚʠʪʢʦʤ ɻʃʐ, ʨʦʟʚʠʪʢʦʤ 

ʽ ʧʨʦʛʨʝʩʫʚʘʥʥʷʤ ʥʠʨʢʦʚʦʾ ʜʠʩʬʫʥʢʮʽʾ [219]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʧʨʠʥʮʠʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʨʽʟʥʠʭ ʩʪʘʪʝʚʠʭ ʽ ʚʽʢʦʚʠʭ ʛʨʫʧ. ɼʦʮʽʣʴʥʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ 

ʚʠʟʥʘʯʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʪʦʩʫʶʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ, ʥʘʡʙʽʣʴʰ ʧʨʦʛʥʦʩʪʠʯʥʦ ʧʨʦʙʣʝʤʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɼʄɸʊ ï ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ɸʊ (ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ɺʉɸʊ) ʽ ʮʠʨʢʘʜʥʦʛʦ 

ʧʨʦʬʽʣʶ çnon-dipperè. ʄʠ ʥʝ ʚʠʢʣʶʯʘʻʤʦ ʪʦʛʦ ʬʘʢʪʫ, ʱʦ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ɸʊ ʽ 

ʮʠʨʢʘʜʥʠʡ ʧʨʦʬʽʣʴ çnon-dipperè ʻ ʚʠʩʦʢʦʯʫʪʣʠʚʠʤʠ ʤʘʨʢʝʨʘʤʠ ʨʘʥʥʽʭ ʟʤʽʥ ɼʄɸʊ ʫ 

ʦʙʩʪʝʞʝʥʦʾ ʢʘʪʝʛʦʨʽʾ ʧʘʮʽʻʥʪʽʚ. 

ʅʘʤʠ ʙʫʚ ʦʮʽʥʝʥʠʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʤʽʦʢʘʨʜʘ ʟʘ ʥʘʩʪʫʧʥʠʤ 

ʩʮʝʥʘʨʽʻʤ: ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʟʘʛʘʣʴʥʦʚʽʜʦʤʽ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ɽʭʦʂɻ-

ʧʘʨʘʤʝʪʨʠ, ʚʽʜʥʦʩʥʽ ʨʦʟʤʽʨʠ/ʦʙ'ʻʤʠ ʃʇ, ʚʘʨʽʘʥʪ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ ʟʘ Ganau ʽ ɼʊʂ. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʘʥʫ ʉɸ ʥʘ ʧʽʜʩʪʘʚʽ ʦʮʽʥʢʠ ʚʝʣʠʯʠʥʠ ʊɯʄ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʨʽʟʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʩʪʘʪʝʚʠʭ ʽ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ 

ʧʘʮʽʻʥʪʽʚ, ʜʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʠ ʧʦʨʘʭʫʚʘʣʠ ʟʘ ʜʦʮʽʣʴʥʝ 

ʥʘʚʝʩʪʠ ʟʘʛʘʣʴʥʫ ʪʘʙʣʠʮʶ 1, ʷʢʘ ʙ ʦʙ'ʻʜʥʘʣʘ ʜʦʩʪʦʚʽʨʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʩʪʘʪʝʚʦ-ʚ̔ ʢʦʚʽʡ 

ʟʘʣʝʞʥʦʩʪʽ. 
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ʊʘʙʣʠʮʷ 1 ï ʆʙ'ʻʜʥʘʥʽ ʜʘʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ɽʭʦʂɻ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʦʤʫ ʢʦʥʪʝʢʩʪʽ 

ʉʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ɺʽʢʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʋ ʟʘʛʘʣʴʥʽʡ ʛʨʫʧʽ (n=160) ʋ ʟʘʛʘʣʴʥʽʡ ʛʨʫʧʽ (n=160) 

ʋ ʯʦʣʦʚʽʢʽʚ ʧʦʨʽʚʥʷʥʥʦ ʟ ʞʽʥʢʘʤʠ 

ʨʝʻʩʪʨʫʚʘʣʠ: ʟʙʽʣʴʰʝʥʥʷ ʂɼʈ, 

ʊɿʃʐʜ, ʊʄʐʇʜ, ɼɸ, ʇʐ, ɯʄʄʃʐ 

(ʛ/ʤ
2
), ʄʉʜ, ʃʇ, ɯʃʇ (ʤʤ/ʤ

2,7
), ʆʃʇ, 

ɯʆʃʇ (ʤʣ/ʤ
2
 ʽ ʤʣ/ʤ

2,7
) ʽ ʃʇ/ʇʇ 

(ʨ<0,03); ʟʤʝʥʰʝʥʥʷ Ve ʽ ʟʙʽʣʴʰʝʥʥʷ 

DT (ʨ<0,0007); ʟʙʽʣʴʰʝʥʥʷ ʨʠʛʽʜʥʦʛʦ ʽ 

ʟʤʝʥʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ɼʊʂ 

(ʨ=0,01). 

 

ʋ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʣʦʜʠʤ ʚʽʢʦʤ 

ʩʧʦʩʪʝʨʽʛʘʣʠ: ʟʙʽʣʴʰʝʥʥʷ ʂɼʈ, 

ʂʉʈ, ʊɿʃʐʜ, ʊʄʐʇʜ, ɼɸ, ʇʐ, 

ɯʄʄʃʐ (ʛ/ʤ
2,7
), ʄʉʩ, ʄʉʜ, ʃʇ, 

ɯʃʇ (ʤʤ/ʤ
2,7
) ʽ ɯʆʃʇ (ʤʣ/ʤ

2,7
) 

(ʨ<0,05); ʟʙʽʣʴʰʝʥʥʷ ʟ ʂɻ ʃʐ 

ʃʐ (ʨ<0,01) ʽ ʟʤʝʥʰʝʥʥʷ 

ʚʠʧʘʜʢʽʚ ʟ ʂʈ ʃʐ ʽ ʟʙʽʣʴʰʝʥʥʷ 

DT ʽ ɽ/ʝ' ʩʝʨʝʜ ʽ ʟʤʝʥʰʝʥʥʷ Ve, 

Ve/Va ʽ (ʨ<0,02); ʟʙʽʣʴʰʝʥʥʷ 

ʨʠʛʽʜʥʦʛʦ ʽ ʟʤʝʥʰʝʥʥʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ɼʊʂ (ʨ=0,003). 

ʋ ʤʦʣʦʜʠʭ ʧʘʮʽʻʥʪʽʚ (n=76) ʋ ʯʦʣʦʚʽʢʽʚ (n=80) 

ʋ ʯʦʣʦʚʽʢʽʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ 

ʨʝʻʩʪʨʫʚʘʣʠ: ʟʙʽʣʴʰʝʥʥʷ ʂɼʈ, 

ʊʄʐʇʜ, ʇʐ, ʇʇ, ʃʇ, ʆʃʇ, ɯʄʄʃʐ 

(ʛ/ʤ
2
 ʽ ʚ ʛ/ʤ

2,7
) ʽ ʄʉʜ (ʨ<0,03); 

ʟʤʝʥʰʝʥʥʷ Ve, IVRT ʽ ʟʙʽʣʴʰʝʥʥʷ DT 

(ʨ<0,03); ʟʙʽʣʴʰʝʥʥʷ ʨʠʛʽʜʥʦʛʦ ʽ 

ʟʤʝʥʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ɼʊʂ 

(ʨ<0,05). 

 

ʋ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, 

ʩʧʦʩʪʝʨʽʛʘʣʠ: ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ 

ʟ ʥʦʨʤʘʣʴʥʦʶ ʛʝʦʤʝʪʨʽʻʶ ʃʐ 

(ʨ=0,003); ʟʤʝʥʰʝʥʥʷ Ve ʽ 

ʟʙ̔ʣʴʰʝʥʥʷ ɽ/ʝ' ʩʝʨʝʜ (ʨ<0,05); 

ʟʙʽʣʴʰʝʥʥʷ ʨʠʛʽʜʥʦʛʦ ʽ ʟʤʝʥʰʝʥʥʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ɼʊʂ (ʨ<0,05); 

ʋ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ, ʧʦʨʽʚʥʷʥʥʦ 

ʟ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʨʝ̒ʩʪʨʫʚʘʣʠ: 

ʟʙʽʣʴʰʝʥʥʷ ɼɸ (ʨ=0,01). 

ʋ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ (n=84) ʋ ʞʽʥʦʢ (n=80) 

ʋ ʯʦʣʦʚʽʢʽʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ 

ʨʝʻʩʪʨʫʚʘʣʠ: ʟʙʽʣʴʰʝʥʥʷ ɼɸ, ʃʇ, 

ʆʃʇ, ɯʆʃʇ (ʤʣ/ʤ
2
) ʽ ʃʇ/ʇʇ (ʨ<0,05); 

ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʅɻ ʃʐ ʽ 

ʟʙʽʣʴʰʝʥʥʷ ʟ ʂʈ ʃʐ (p<0,001); 

ʟʙʽʣʴʰʝʥʥʷ ʨʠʛʽʜʥʦʛʦ ʽ ʟʤʝʥʰʝʥʥʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ɼʊʂ (ʨ<0,05). 

 

ʋ ʧʘʮʽʻʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʮʽʻʥʪʘʤʠ ʤʦʣʦʜʦʛʦ 

ʚʽʢʫ ʨʝʻʩʪʨʫʚʘʣʠ: ʟʙʽʣʴʰʝʥʥʷ 

ʂɼʈ, ʊɿʃʐʜ, ʊʄʐʇʜ, ʇʐ, ʇʇ, 

ɯʄʄʃʐ (ʛ/ʤ
2
 ʽ ʛ/ʤ

2,7
), ʄʉʜ, ʃʇ ʽ 

ɯʃʇ (ʤʤ/ʤ
2,7
) ʽ ɯʆʃʇ (ʤʣ/ʤ

2,7
) 

(p<0,04); ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʂʈ 

ʃʐ ʽ ʟʙʽʣʴʰʝʥʥʷ ʟ ʂɻ ʃʐ 

(ʨ<0,005); ʟʤʝʥʰʝʥʥʷ Ve, IVRT, 

Ve/Va ʽ ʟʙʽʣʴʰʝʥʥʷ DT ʽ ɽ/ʝ' ʩʝʨʝʜ 

(ʨ<0,05); ʟʙʽʣʴʰʝʥʥʷ ʨʠʛʽʜʥʦʛʦ ʽ 

ʟʤʝʥʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ 

ɼʊʂ (ʨ<0,05). 
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ɼʘʥʽ ʦʙ'ʻʜʥʘʥʦʾ ʪʘʙʣʠʮʽ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʯʦʣʦʚʽʯʘ ʩʪʘʪʴ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʙʽʣʴʰ ʚʘʞʯʠʤʠ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʃʐ ʧʦʨʽʚʥʷʥʥʦ ʟ ʞʽʥʢʘʤʠ. ʏʦʣʦʚʽʯʘ ʩʪʘʪʴ 

ʘʩʦʮʽʶʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʂɼʈ, ʊɿʃʐʜ, ʊʄʐʇʜ, ɼɸ, ʇʐ, ɯʄʄʃʐ (ʛ/ʤ
2
), ʄʉʜ, 

ʃʇ, ɯʃʇ (ʤʤ/ʤ
2,7
), ʆʃʇ, ɯʆʃʇ (ʤʣ/ʤ

2
 ʽ ʤʣ/ʤ

2,7
) ʽ ʃʇ/ʇʇ; ʟʤʝʥʰʝʥʥʷʤ Ve ʽ 

ʟʙʽʣʴʰʝʥʥʤ̫  DT; ʟʙʽʣʴʰʝʥʥʷʤ ʨʠʛʽʜʥʦʛʦ ʽ ʟʤʝʥʰʝʥʥʷʤ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ɼʊʂ 

(ʨ<0,03). ɿʚʝʨʪʘʻ ʫʚʘʛʫ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ɯʃʇ ʚʽʜʙʫʚʘʣʦʩʴ ʣʠʰʝ ʧʨʠ ʧʝʨʝʨʘʭʫʚʘʥʥʽ ʥʘ 

ʟʨʽʩʪ ʚ ʩʪʫʧʝʥʽ 
2,7

 (ʨ=0,007), ʚ ʪʦʡ ʯʘʩ ʷʢ ɯʆʃʇ ï ʧʨʠ ʧʝʨʝʨʘʭʫʚʘʥʥʽ ʷʢ ʥʘ ʧʣʦʱʫ ʪʽʣʘ 

(ʨ<0,0001), ʪʘʢ ʽ ʥʘ ʟʨʽʩʪ ʚ ʩʪʫʧʝʥʽ 
2,7

 (ʨ=0,02). ʅʝʦʯʽʢʫʚʘʥʠʤ ʜʣʷ ʥʘʩ ʩʪʘʣʦ, ʱʦ 

ʟʘʟʥʘʯʝʥʽ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʥʘʙʫʚʘʣʠ 

ʥʘʡʙʽʣʴʰʠʭ ʤʘʩʰʪʘʙʽʚ ʩʘʤʝ ʚ ʯʦʣʦʚʽʢʽʚ ʤʦʣʦʜʦʛʦ ʚʽʢʫ (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ 

ʨʝʻʩʪʨʫʚʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʂɼʈ, ʊʄʐʇʜ, ʇʐ, ʇʇ, ʃʇ, ʆʃʇ, ɯʄʄʃʐ (ʛ/ʤ
2
 ʽ ʚ ʛ/ʤ

2,7
), 

ʄʉʜ ʽ DT ʪʘ ʟʤʝʥʰʝʥʥʷ Ve ʽ IVRT, ʨ<0,03). ʋ ʪʦʡ ʞʝ ʯʘʩ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʚʽʮʽ ʧʨʦʷʚʣʷʣʠʩʴ ʣʠʰʝ ʦʟʥʘʢʘʤʠ ʛʝʤʦʜʠʥʘʤʽʯʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʃʇ 

(ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ ʚʠʟʥʘʯʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʃʇ, ʆʃʇ, ɯʆʃʇ (ʤʣ/ʤ
2
) ʽ ʃʇ/ʇʇ, 

ʨ<0,05) ʽ ʩʫʪʪʻʚʠʤʠ ʟʤʽʥʘʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʃʐ (ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʅɻ ʃʐ ʽ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʧʘʜʢʽʚ ʂʈ ʃʐ, p<0,001). ʊʘʢʠʤ ʯʠʥʦʤ, ʩʣʽʜ ʙʫʣʦ ʢʦʥʩʪʘʪʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ, ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʤʦʣʦʜʦʤʫ ʪʘ ʩʝʨʝʜʥʴʦʤʫ ʚʽʮʽ, 

ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʨʽʟʥʠʤʠ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʧʦʨʫʰʝʥʥʷʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʩʝʨʮʷ. 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʜʝʷʢʦʶ ʤʽʨʦʶ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʽʥʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, 

ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʙʽʣʴʰ ʚʘʞʢʽ ʧʦʨʫʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʩʝʨʮʝʚʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʤʽʦʢʘʨʜʘ ʃʐ ʚ ʯʦʣʦʚʽʢʽʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ [220]. ʎʝʡ ʬʘʢʪ ʚʠʛʣʷʜʠʪʴ ʣʦʛʽʯʥʠʤ ʷʢʱʦ ʚʨʘʭʫʚʘʪʠ ʚʣʘʩʥʽ ʜʘʥʽ ɼʄɸʊ, 

ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʘʯʥʽ ʧʦʨʫʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ɼʄɸʊ ʫ ʯʦʣʦʚʽʢʽʚ ʧʦʨʽʚʥʷʥʥʦ ʟ 

ʞʽʥʢʘʤʠ ʪʦʛʦ ʞ ʚʽʢʫ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʩʣʽʜ ʙʫʣʦ ʚʠʟʥʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʚʽʜ ʤʦʣʦʜʦʛʦ ʜʦ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʜʝʱʦ ʝʚʦʣʶʮʽʦʥʫʶʪʴ ʥʘʙʫʚʘʶʯʠ ʧʨʠʥʮʠʧʦʚʦʾ 

ʨʽʟʥʠʮʽ ʣʠʰʝ ʚ ʟʤʽʥʘʭ ʛʝʦʤʝʪʨʽʾ ʃʐ ʽ ʦʟʥʘʢʘʭ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʃʇ. 

ʆʪʨʠʤʘʥʝ ʥʘʤʠ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʚʠʧʘʜʢʽʚ ʂʈ ʃʐ ʚ ʯʦʣʦʚʽʢʽʚ ʫ 
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ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʽʥʢʘʤʠ ʚ ʛʨʫʧʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʨʫʡʥʫʚʘʣʦ ʚʽʜʦʤʫ ʩʪʘʨʫ ʢʦʥʮʝʧʮʽʶ 

ʬʦʨʤʫʚʘʥʥʷ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʩʝʨʮʷ, ʷʢʘ ʩʚʽʜʯʠʣʘ, ʱʦ ʚ ʯʦʣʦʚʽʢʽʚ, ʙʽʣʴʰʦʶ ʤʽʨʦʶ, 

ʥʽʞ ʫ ʞʽʥʦʢ ʩʪʨʫʢʪʫʨʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʝʢʩʮʝʥʪʨʠʯʥʠʤ, ʫ ʪʦʡ ʯʘʩ ʷʢ 

ʫ ʞʽʥʦʢ ï ʟʘ ʢʦʥʮʝʥʪʨʠʯʥʠʤ ʪʠʧʦʤ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʙʫʣʦ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʩʝʨʝʜʥʽʡ ʚʽʢ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʣʦʜʦʛʦ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʚʘʞʯʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ ʤʽʦʢʘʨʜʘ, ʘ ʩʘʤʝ: ʟʙʽʣʴʰʝʥʥʷʤ ʂɼʈ, ʂʉʈ, ʊɿʃʐʜ, ʊʄʐʇʜ, ɼɸ, ʇʐ, 

ɯʄʄʃʐ (ʛ/ʤ
2,7
), ʄʉʩ, ʄʉʜ, ʃʇ, ɯʃʇ (ʤʤ/ʤ

2,7
) ʽ ɯʆʃʇ (ʤʣ/ʤ

2,7
); ʟʤʝʥʰʝʥʥʷʤ 

ʚʠʧʘʜʢʽʚ ʟ ʂʈ ʃʐ ʽ ʟʙʽʣʴʰʝʥʥʷʤ ï ʂɻ ʃʐ; ʟʤʝʥʰʝʥʥʷʤ Ve, Ve/Va ʽ ʟʙʽʣʴʰʝʥʥʷʤ 

DT ʽ ɽ/ʝ' ʩʝʨʝʜ; ʟʙʽʣʴʰʝʥʥʷʤ ʨʠʛʽʜʥʦʛʦ ʽ ʟʤʝʥʰʝʥʥʷʤ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ɼʊʂ 

(ʨ<0,05). ʎʽ ʜʘʥʽ ʧʨʘʢʪʠʯʥʦ ʚʽʜʪʚʦʨʶʚʘʣʠʩʴ ʚ ʞʽʥʦʯʽʡ ʧʦʧʫʣʷʮʽʾ ʽ ʚʠʛʣʷʜʘʣʠ ʜʦʩʠʪʴ 

ʩʢʨʦʤʥʦ ʚ ʯʦʣʦʚʽʯʽʡ ï ʩʧʦʩʪʝʨʽʛʘʣʠ ʣʠʰʝ ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟ ʅɻ ʃʐ; ʟʤʝʥʰʝʥʥʷ 

Ve ʽ ʟʙʽʣʴʰʝʥʥʷ ï ɽ/ʝ' ʩʝʨʝʜ; ʟʙʽʣʴʰʝʥʥʷ ʨʠʛʽʜʥʦʛʦ ʽ ʟʤʝʥʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ 

ɼʊʂ (ʨ<0,05). ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʘʯʝʥʥʷ 

ʚʽʢʦʚʦʛʦ ʯʠʥʥʠʢʘ ʚ ʭʘʨʘʢʪʝʨʽ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʚ ʧʘʮʽʻʥʪʽʚ ʟ 

ɻʍ ɯɯ ʩʪʘʜʽʾ ʚʽʜ ʤʦʣʦʜʦʛʦ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ, ʱʦ ʦʩʦʙʣʠʚʦ ʧʝʨʝʢʦʥʣʠʚʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʞʽʥʦʯʽʡ ʧʦʧʫʣʷʮʽʾ ʛʽʧʝʨʪʦʥʽʢʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʚ 45,6% ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ 

ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʟʥʘʢʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʉɸ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʊɯʄ > 0,9 ʤʤ, ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʦʟʥʘʢ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ ʙʣʷʰʦʢ ʚ ʮʠʭ ʙʘʩʝʡʥʘʭ. ɺʝʣʠʯʠʥʘ ʊɯʄ, ʟʛʽʜʥʦ ʟ ʜʫʤʢʘʤʠ 

ʙʽʣʴʰʦʩʪʽ ʝʢʩʧʝʨʪʽʚ, ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʤʘʨʢʝʨʽʚ ʥʘʷʚʥʦʩʪʽ 

ʫʨʘʞʝʥʥʷ ʦʨʛʘʥʽʚ-ʤʽʰʝʥʝʡ ʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʫʨʘʞʝʥʥʷ ʩʫʜʠʥ [221]. ʅʠʟʢʦʶ ʚʝʣʠʢʠʭ 

ʜʦʩʣʽʜʞʝʥʴ (ARIC, Cardiovascular HealthStudy, Rotterdam Study ʪʘ ʽʥ.), ʙʫʣʦ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʊɯʄ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʨʦʟʚʠʪʢʦʤ 

ʙʽʣʴʰʦʩʪʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʽ ʻ ʥʝʟʘʣʝʞʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ 

ʽʥʩʫʣʴʪʽʚ, ʪʨʘʥʟʠʪʦʨʥʠʭ ʽʰʝʤʽʯʥʠʭ ʘʪʘʢ ʽ ʽʥʬʘʨʢʪʽʚ ʤʽʦʢʘʨʜʘ [222, 223, 224, 225]. 

ʇʨʠ ʜʦʚʝʜʝʥʦʤʫ ʟʚ'ʷʟʢʫ ʚʝʣʠʯʠʥʠ ʊɯʄ ʟ ʚʽʢʦʤ [226], ʥʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ ʧʝʚʥʠʭ 

ʘʩʦʮʽʘʮʽʡ ʚʝʣʠʯʠʥʠ ʊɯʄ ʟ ̔ ʩʪʘʪʶ ʽ ʚʽʢʦʤ ʦʙʩʪʝʞʝʥʦʾ ʛʨʫʧʠ ʭʚʦʨʠʭ. ʊʘʢʽ ʜʘʥʽ 

ʚʠʷʚʠʣʠʩʴ ʘʙʩʦʣʶʪʥʦ ʥʝʦʯʽʢʫʚʘʥʠʤʠ ʽ, ʤʦʞʣʠʚʦ, ʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ 
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ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʩʫʜʠʥ ʧʨʦʷʚʣʷʶʪʴʩʷ ʜʝʱʦ ʧʽʟʥʽʰʝ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʩʝʨʮʷ. ʂʨʽʤ ʪʦʛʦ, ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʥʝʚʝʣʠʢʫ ʨʽʟʥʠʮʶ 

ʚ ʛʽʧʝʨʪʝʥʟʠʚʥʦʤʫ ʘʥʘʤʥʝʟʽ ʤʽʞ ʧʘʮʽʻʥʪʘʤʠ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ (ʪʨʠʚʘʣʽʩʪʴ 

ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ ʩʢʣʘʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ï 7,0 ʽ 8,8 ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ, ʨʽʟʥʠʮʷ 

1,8 ʨʦʢʽʚ), ʱʦ ʽ ʟʫʤʦʚʣʶʻ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʚ ʚʝʣʠʯʠʥ ̔ʊɯʄ ʤʽʞ ʮʠʤʠ 

ʛʨʫʧʘʤʠ ʧʘʮʽʻʥʪʽʚ. 

ʆ.ʆ. ʂʠʩʣʷʢ ʪʘ ʩʧʽʚʘʚʪ. (2009) ʧʨʠ ʘʥʘʣʽʟʽ ʚʝʣʠʯʠʥʠ ʊɯʄ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ 

ʧʽʜʣʽʪʢʦʚʦʛʦ ʽ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʚʠʟʥʘʯʘʣʠ ʣʠʰʝ ʘʩʦʮʽʘʮʽʶ ʟʤʽʥ ʧʦʢʘʟʥʠʢʘ ʟ ʤʘʩʦʶ ʪʽʣʘ 

(ɯʄʊ) ʧʘʮʽʻʥʪʽʚ. ʅʘʪʦʤʽʩʪʴ ʚ ʙʽʣʴʰ ʨʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʠʤʠ ʧʦʢʘʟʘʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʊɯʄ ʽ ʭʘʨʘʢʪʝʨʦʤ ʚʘʞʢʦʩʪ̔ ɸɻ ʫ ʤʦʣʦʜʠʭ ʧʘʮʽʻʥʪʽʚ [227, 228, 229], ʯʦʛʦ ʥʝ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʠ ʩʪʦʩʦʚʥʦ ʟʤʽʥ 

ʊɯʄ ʚ ʤʦʣʦʜʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʟʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʣʴʤʠ 

ʥʝʦʜʥʦʟʥʘʯʥʽ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʦʬʽʩʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ɸʊ ʥʘ 1-ʤʫ ʚʽʟʠʪʽ ʽ ʜʘʥʠʭ ɼʄɸʊ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʧʦʢʘʟʘʣʠ ʦʜʥʦʥʘʧʨʘʚʣʝʥʽ ʝʬʝʢʪʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ 

ʥʝʡʨʦʛʦʨʤʦʥʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʷʤʦʾ ʛʽʧʝʨʪʝʥʟʠʚʥʦʾ ʜʽʾ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʧʨʷʤʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʤʽʞ ʥʠʤ ʽ ʘʣʴʜʦʩʪʝʨʦʥʦʤ (R=0,64), ʷʢʠʡ ʤʘʻ 

ʙʝʟʟʘʧʝʨʝʯʥʽ ʧʨʦʛʽʧʝʨʪʝʥʟʠʚʥʽ ʝʬʝʢʪʠ [125] ʥʝʤʦʞʣʠʚʦ ʙʫʣʦ ʚʠʢʣʶʯʠʪʠ ʬʘʢʪ 

ʚʧʣʠʚʫ ʥʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʩʘʤʝ ʘʣʴʜʦʩʪʝʨʦʥʫ. ʅʘʤʠ ʨʘʥʽʰʝ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʨʠ ʨʽʟʥʠʭ ʛʨʘʜʘʮʽʷʭ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʧʦʢʘʟʘʥʝ ʡʦʛʦ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜ ʛʨʫʧ ʟ ɺʅ ʜʦ ɺɺ ʨʽʚʥʽʚ (ʨʦʟʜʽʣ 3.3). 

ʉʘʤʝ ʪʦʤʫ, ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʘʨʛʫʤʝʥʪʠ ʩʧʦʥʫʢʘʣʠ ʥʘʩ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʦʚʪʦʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʚʝʣʠʯʠʥʦʶ ʘʣʴʜʦʩʪʝʨʦʥʫ. ʉʣʽʜ 

ʩʢʘʟʘʪʠ, ʱʦ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʘʥʘʣʽʟʫ ʧʦ ʚʠʨʽʚʥʶʚʘʥʥʶ ʚʝʣʠʯʠʥʠ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʛʨʫʧʘʭ ʟ ɺʅ, ɺʇ ʽ ɺɺ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3, ʥʘʤ ʥʝ ʚʜʘʣʦʩʴ ʦʪʨʠʤʘʪʠ ʧʦʟʠʪʠʚʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʽ ʚʠʚʝʩʪʠ ʛʨʫʧʠ ʥʘ ʩʪʘʪʠʩʪʠʯʥʦ ʦʜʥʘʢʦʚʽ ʨʽʚʥʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʟʽ 

ʟʙʝʨʝʞʝʥʥʷʤ ʾʭ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ (ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʠʭ ʫ ʥʦʚʠʭ ʛʨʫʧʘʭ ʩʢʣʘʣʘ: 13, 28 ʽ 

17 ʚʽʜʧʦʚʽʜʥʦ). ɿ ʮʴʦʛʦ ʧʨʠʚʦʜʫ ʚ ʧʦʜʘʣʴʰʦʤʫ ʘʥʘʣʽʟ ʧʦ ʚʠʨʽʚʥʶʚʘʥʥʶ ʚʝʣʠʯʠʥʠ 
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ʘʣʴʜʦʩʪʝʨʦʥʫ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʫ ʜʚʦʭ ʛʨʫʧʘʭ ʛʘʣʝʢʪʠʥʫ-3: ʧʝʨʰʘ ï ʟ ʨʽʚʥʝʤ ʛʦʨʤʦʥʫ 

Ò 2,0 ʥʛ/ʤʣ ʽ ʜʨʫʛʘ ï > 2,0 ʥʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ (ʚʝʣʠʯʠʥʘ 2,0 ʙʫʣʘ ʚʟʷʪʘ ʷʢ ʤʝʜʽʘʥʘ ʜʣʷ 

ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʦʩʥʦʚʥʽʡ ʢʣʽʥʽʯʥʽʡ ʛʨʫʧʽ ʭʚʦʨʠʭ, n=160) ʧʨʠ ʮʴʦʤʫ 

ʙʫʣʘ ʟʙʝʨʝʞʝʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʛʨʫʧ ʭʚʦʨʠʭ (n=48 ʽ 47 ʚʽʜʧʦʚʽʜʥʦ). 

ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʛʨʫʧʘʭ ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʩʢʣʘʚ 276 (234; 308) ʽ 

303 (256; 311) ʧʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ, ʨ=0,16. 

ʍʦʯʘ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʥʝ ʤʘʻ ʜʦʚʝʜʝʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʚʝʥʴ ɸʊ, ʥʘʤʠ 

ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʛʘʣʝʢʪʠʥʫ-3. ʗʢ ʽ ʜʣʷ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʙʫʣʠ ʚʟʷʪʽ 2 ʛʨʫʧʠ: 

1-ʘ ï ʟ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ Ò 290 (n=40) ʽ 2-ʘ ï ʟ ʨʽʚʥʝʤ > 290 ʧʛ/ʤʣ (n=47). ʈʽʚʝʥʴ 

ʛʘʣʝʢʪʠʥʫ-3 ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʩʢʣʘʚ ï 1,83 (1,47; 2,20) ʽ 2,16 (1,45; 2,33) ʥʛ/ʤʣ 

ʚʽʜʧʦʚʽʜʥʦ, ʨ=0,12. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʠʣʠ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʚʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʦʬʽʩʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʽ 24-ʛʦʜʠʥʥʦʛʦ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ, ʱʦ ʩʪʘʚʠʪʴ 

ʧʽʜ ʩʫʤʥʽʚ ʧʨʷʤʠʡ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʡ ʟʚ'ʷʟʦʢ ʛʘʣʝʢʪʠʥʫ-3 ʟ ʭʘʨʘʢʪʝʨʦʤ ʮʠʨʢʘʜʥʦʾ 

ʨʝʛʫʣʷʮʽʾ ɸʊ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʙʫʣʦ ʦʪʨʠʤʘʥʦ, ʱʦ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ > 290 ʧʛ/ʤʣ ʙʫʚ 

ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʩʫʪʪʻʚʦ ʚʠʱʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʦʬʽʩʥʦʛʦ ʉɸʊ, ɼɸʊ ɺʉɸʊ, ʏʉʉ ʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʏʉʉ/ʇɸʊ; ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʣʠʯʠʥ ʏʉʉ ʜʝʥ ʽ ʏʉʉ ʥʽʯ ʧʨʠ ʩʫʪʪʚ̒ʦ 

ʥʝʟʤʽʥʝʥʦʤʫ ʎɯ, ʉɸʊ ʜʦʙ, ɼɸʊ ʜʝʥ, ɼɸʊ ʥʽʯ, ʉʝʨ ɸʊ ʜʦʙ ʽ ʉʝʨ ɸʊ ʥʽʯ, ɯʅʊ ʜʝʥ, 

ɺʉɸʊ ʜʦʙ ʽ ɺʉɸʊ ʥʽʯ, ɺɼɸʊ ʥʽʯ, ʐʈʇ ʉɸʊ ʽ ʐʈʇ ɼɸʊ ʪʘ ʟʥʠʞʝʥʥʷʤ ʚʝʣʠʯʠʥ ɼɯ 

ʉɸʊ ʽ ɼɯ ɼɸʊ; ʟʤʝʥʰʝʥʥʷʤ ʚʠʧʘʜʢʽʚ ʟ ʧʨʦʬʽʣʝʤ çdipperè ʟʘ ʟʤʽʥʘʤʠ ʉɸʊ ʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʟ ʧʨʦʬʽʣʝʤ çnon dipperè ʪʘ ʟʤʝʥʰʝʥʥʷʤ çover dipperè, ʦʮʽʥʝʥʠʭ ʟʘ 

ʟʤʽʥʘʤʠ ɼɸʊ (ʨ<0,05) ʟʘ ʜʘʥʠʤʠ ɼʄɸʊ. ʆʩʪʘʥʥʽ ʜʘʥʽ ʯʽʪʢʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʘʷʚʥʽʩʪʴ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʟ ʨʽʚʥʝʤ ɸʊ ʫ ʭʚʦʨʠʭ ʟ 

ɻʍ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ʊʘʢʦʞ ʚ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʙʽʣʴʰ ʚʘʛʦʤʠʡ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʡ 

ʚʧʣʠʚ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʷ. 
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ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 > 2,0, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʨʽʚʥʷ Ò 2,0 ʥʛ/ʤʣ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʫʪʪʻʚʠʤ (ʨ<0,05) ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ɼɸ, 

ʧʨʘʚʠʭ ʽ ʣʽʚʠʭ ʢʘʤʝʨ ʩʝʨʮʷ, ʚʝʣʠʯʠʥʠ ɯʄʄʃʐ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʩʠʩʪʦʣʽʯʥʦʛʦ ʽ 

ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʤʽʦʢʘʨʜʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ; ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʧʘʜʢʽʚ ʟ ʂɻ ʃʐ ʽ ʟʤʝʥʰʝʥʥʷʤ 

ʟ ʅɻ ʃʐ; ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʣʠʯʠʥ Va, IVRT, DT, E/e' ʩʝʨʝʜ ʽ ʟʤʝʥʰʝʥʥʷʤ Ve ʽ Ve/Va; 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʧʘʜʢʽʚ ʨʠʛʽʜʥʦʛʦ ʽ ʟʤʝʥʰʝʥʥʷʤ ï ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ɼʊʂ; 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʣʠʯʠʥʠ ʊɯʄ ʽ ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʽʚ ʟ ʊɯʄ > 0,9 ʤʤ ʉɸ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ > 290 ʧʛ/ʤʣ, ʧʦʨʽʚʥʷʥʥʦ 

ʟ ʨʽʚʥʝʤ Ò 290 ʧʛ/ʤʣ, ʘʩʦʮʽʶʻʪʴʩʷ ʣʠʰʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʜʝʢʩʽʚ ʨʦʟʤʽʨʫ/ʦʙ'ʻʤʫ ʃʇ, 

ʨʦʟʨʘʭʦʚʘʥʠʭ ʥʘ ʧʣʦʱʫ ʪʽʣʘ ʧʘʮʽʻʥʪʽʚ. 

ɺʟʷʚʰʠ ʜʦ ʫʚʘʛʠ ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ, ʤʠ ʧʨʠʧʫʩʪʠʣʠ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ 

ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʛʘʣʝʢʪʠʥ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥ ʚʠʢʦʥʫʶʪʴ ʜʝʱʦ ʨʽʟʥʽ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ ʨʦʣʽ. ʊʘʢ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʷʢ ʨʝʘʢʮʽʷ ʘʢʪʠʚʘʮʽʾ 

ʈɸɸʉ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ɸɻ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʴ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ï 

ʛʽʧʝʨʛʽʜʨʘʪʘʮʽ ʾ ʽ ʟʙʽʣʴʰʝʥʥʷ ʦʙ'ʻʤʫ ʮʠʨʢʫʣʶʶʯʦʾ ʢʨʦʚʽ, ʧʽʜʚʠʱʝʥʥʷ ʩʫʜʠʥʥʦʛʦ 

ʪʦʥʫʩʫ ʽ ʨʝʘʢʮʽʾ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ ʥʘ ʧʨʝʩʦʨʥʽ ʟʤʽʥʠ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʥʷ ɸʊ ʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʉɸʉ [127, 190, 197]. ʆʩʪʘʥʥʻ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʦʪʨʠʤʘʥʠʤʠ 

ʥʘʤʠ ʩʫʪʪʻʚʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ɼʄɸʊ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʽ ʚʽʜʩʫʪʥʽʩʪʶ ʪʘʢʠʭ ʟʤʽʥ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3. 

ʂʨʽʤ ʪʦʛʦ, ʚʠʱʝ ʥʘʚʦʜʠʣʠʩʴ ʜʘʥʽ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʦʢʘʟʫʶʪʴ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʡ ʟʚ'ʷʟʦʢ ʘʢʪʠʚʘʮʽʾ ʛʘʣʝʢʪʠʥʫ-3 ʘʣʴʜʦʩʪʝʨʦʥʦʤ, ʱʦ ʟʘʧʫʩʢʘʻ ʢʘʩʢʘʜ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ ʧʦʚʷʟʘʥʽ ʟ ʘʢʪʠʚʘʮʽʻʶ ʧʨʦʮʝʩʽʚ ʬʽʙʨʦʟʫʚʘʥʥʷ ʽ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ. Cʘʤʝ ʜʣʷ ʛʘʣʝʢʪʠʥʫ-3 ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʧʨʦʚʽʜʥʘ ʫʯʘʩʪʴ 

ʚ ʧʨʦʮʝʩʘʭ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʷ ʽ ʩʫʜʠʥ [188, 227]. ʅʝ ʚʠʢʣʶʯʘʻʪʴʩʷ ʽ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʚ ʧʦʜʘʣʴʰʦʤʫ ʯʝʨʝʟ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ʩʝʨʮʽ ʽ ʩʫʜʠʥʘʭ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ 

ʞʦʨʩʪʢʦʩʪʽ ʚʽʜʙʫʚʩʷ ʚʧʣʠʚ ʥʘ ʭʘʨʘʢʪʝʨ ʧʦʢʘʟʥʠʢʽʚ ɼʄɸʊ (ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʝʬʝʢʪ). 

ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʝʚʥʠʤ ʯʠʥʦʤ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ 

ʛʘʣʝʢʪʠʥʫ-3 ʚ ʨʦʟʚʠʪʢʫ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰ ʚʘʞʢʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʷ ʽ ʉɸ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʨʽʚʥʷ ʥʝʡʨʦʛʦʨʤʦʥʫ. 
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ʊʘʢʠʭ ʜʘʥʠʭ ʥʝ ʦʪʨʠʤʘʥʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ. ʅʝʤʦʞʣʠʚʦ 

ʟʘʧʝʨʝʯʠʪʠ ʽ ʪʦʛʦ, ʱʦ ʘʣʴʜʦʩʪʝʨʦʥ ʽ ʛʘʣʝʢʪʠʥ-3 ʜʽʶʪʴ ʧʘʨʘʣʝʣʴʥʦ ʽ ʤʘʶʪʴ ʷʢ ʧʨʷʤʽ, 

ʪʘʢ ʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʝʬʝʢʪʠ. ʂʨʽʤ ʪʦʛʦ, ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʨʘʥʥʴʦʾ ʙʣʦʢʘʜʠ ʄʂʈ, ʷʢ ʟʘʭʦʜʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʮʝʩʽʚ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʷ ʽ ʩʫʜʠʥ. 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ, ʧʝʚʥʠʤ ʯʠʥʦʤ, ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʫʶʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʮʝʥʘʨʽʾʚ ʧʝʨʝʙʽʛʫ ɻʍ, ʘ ʪʘʢʦʞ ʥʝ ʟʘʚʞʜʠ 

ʽʩʥʫʶʯʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ ɸʊ ʽ ʚʘʞʢʽʩʪʶ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʥʝ ʪʘʢ ʨʽʜʢʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʩʫʯʘʩʥʽʡ ʧʨʘʢʪʠʮʽ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʦʚʦʣʽ ʮʽʢʘʚʦʶ ʪʘ ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʻ ʧʨʦʙʣʝʤʘ 

ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ɸɻ ʽ ʢʣʽʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʧʘʮʽʻʥʪʽʚ ʧʨʠ ʨʽʟʥʠʭ 

ʨʽʚʥʷʭ ʥʝʡʨʦʛʦʨʤʦʥʽʚ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʛʨʘʜʘʮʽʾ ʨʽʟʥʠʭ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ɸɻ ʽ ʧʝʚʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʤʽʰʝʥʝʡ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʽʥʽʯʥʦʛʦ 

ʧʨʦʬʽʣʶ ʧʘʮʽʻʥʪʽʚ ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʥʘʤʠ ʙʫʣʘ 

ʟʘʩʪʦʩʦʚʘʥʘ ʤʥʦʞʠʥʥʘ ʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʠ ʜʽʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʽ ɺɺ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3, ʷʢʠʡ ʜʣʷ 

ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ ʩʢʣʘʜʘʻ > 2,4 ʧʛ/ʤʣ, ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʜʝ ʥʘʩʪʫʧʥʠʡ ʢʣʽʥʽʯʥʠʡ 

ʧʨʦʬʽʣʴ: ʛʽʧʝʨʪʝʥʟʠʚʥʠʡ ʘʥʘʤʥʝʟ > 4 ʨʦʢʽʚ; ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʜʣʷ ʮʠʭ ʭʚʦʨʠʭ ʨʽʚʝʥʴ 

ʘʢʪʠʚʘʮʽʾ ʈɸɸʉ, ʱʦ ʙʫʜʝ ʧʽʜʪʚʝʨʜʞʫʚʘʪʠʩʴ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ > 298 ʧʛ/ʤʣ; 

ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʙʦʣʽʯʥʠʭ ʌʈ, ʪʘʢʠʭ ʷʢ ʦʞʠʨʽʥʥʷ (ɯʄʊ > 30 ʢʛ/ʤ
2
) ʽ ʜʠʩʣʽʧʽʜʝʤʽʷ 

(ʢʨʠʪʝʨʽʾ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 6.1). ʇʨʠ ʮʴʦʤʫ ʜʦʤʽʥʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ 

ʯʠʥʠʣʦ ʩʘʤʝ ʦʞʠʨʽʥʥʷ (ʩʠʣʘ ʚʧʣʠʚʫ ʥʘ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ ʩʢʣʘʣʘ 85% ʧʨʦʪʠ 15% 

ʜʣʷ ʜʠʩʣʽʧʽʜʝʤʽʾ ʚʽʜʧʦʚʽʜʥʦ); ʥʘʷʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʃʐ ʫ ʚʠʛʣʷʜʽ ʥʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʥʦʾ ʤʦʜʝʣʽ ï ʂɻ ʃʐ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤʠ 

ʨʝʣʘʢʩʘʮʽʾ ʤʽʦʢʘʨʜʘ (ɽ/e' ʩʝʨʝʜ > 7,2) ʽ ʦʟʥʘʢʘʤʠ ʛʝʤʦʜʠʥʘʤʽʯʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

ʃʇ (ɯʆʃʇ > 34 ʤʣ/ʤ
2
). ʆʩʪʘʥʥʽʡ ʯʠʥʥʠʢ ʤʘʚ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʠʭʽʜʥʠʡ 

ʧʘʨʘʤʝʪʨ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ (ʩʠʣʘ ʚʧʣʠʚʫ ʩʢʣʘʣʘ 65% ʧʨʦʪʠ 19% ʽ 16% 

ʚʽʜʧʦʚʽʜʥʦ); ʥʘʷʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʉɸ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʴ ʊɯʄ 

> 0,91 ʤʤ. 
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ɿʘʣʫʯʘʶʯʠ ʜʦ ʫʚʘʛʠ ʧʦʧʝʨʝʜʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʜʝʪʝʨʤʽʥʘʮʽʾ ʜʣʷ ʨʽʟʥʠʭ ʛʨʫʧ ʯʠʥʥʠʢʽʚ, ʩʣʽʜ ʙʫʣʦ ʜʦʧʫʩʪʠʪʠ, ʱʦ ʧʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ 

ʛʘʣʝʢʪʠʥʫ-3 > 2,4 ʥʛ/ʤʣ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ, ʟ ʢʣʽʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʥʘʷʚʥʽʩʪʶ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʌʈ (ʥʘʩʘʤʧʝʨʝʜ, ʦʞʠʨʽʥʥʷʤ), ʘ ʟ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ï ʛʽʧʝʨʘʢʪʠʚʘʮʽʻʶ 

ʈɸɸʉ, ʷʢʘ ʧʽʜʪʚʝʨʜʞʫʚʘʣʘʩʴ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ > 298 ʧʛ/ʤʣ ʫ ʧʣʘʟʤʽ 

ʢʨʦʚʽ. ɿ ʧʦʟʠʮʽʾ ʢʣʽʥʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ > 2,4 ʥʛ/ʤʣ ʚ ʧʣʘʟʤʽ ʙʫʜʝ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʴ ʙʽʣʴʰ ʚʘʞʢʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʨʝʤʦʜʝʣʶʚʘʥʥʷʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʘʛʘʣʴʥʦʶ ʧʦʧʫʣʷʮʽʻʶ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ, ʘ ʩʘʤʝ ʥʘʷʚʥʽʩʪʶ ʂɻ ʃʐ ʟ ʧʦʨʫʰʝʥʥʷʤ ʨʝʣʘʢʩʘʮʽʾ ʤʽʦʢʘʨʜʘ, ʙʽʣʴʰ ʚʘʞʢʠʤ 

ʛʝʤʦʜʠʥʘʤʽʯʥʠʤ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ ʧʝʨʝʜʩʝʨʜʴ ʪʘ ʙʽʣʴʰ ʚʘʞʢʠʤ ʩʪʨʫʢʪʫʨʥʠʤ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷʤ ʉɸ. ʆʩʪʘʥʥʻ ʯʽʪʢʦ ʜʝʤʦʥʩʪʨʫʻ ʙʽʣʴʰ ʚʘʞʢʠʡ ʧʝʨʝʙʽʛ ɻʍ ʫ ʭʚʦʨʠʭ ʟ 

ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 > 2,4 ʧʛ/ʤʣ ʫ ʧʣʘʟʤʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤ ʤʘʨʢʝʨʦʤ ɺɺ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʻ ʊɯʄ > 0,91 ʤʤ ʽ ɯʆʃʇ > 34 ʤʣ/ʤ
2
. ʆʪʞʝ, ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʚ ʷʢʦʩʪʽ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʛʦ ʤʘʨʢʝʨʫ, ʷʢʠʡ ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʥʘʷʚʥʽʩʪʶ ʤʝʪʘʙʦʣʽʯʥʠʭ ʌʈ 

(ʦʞʠʨʽʥʥʷʤ) ʽ ʙʽʣʴʰ ʚʘʞʢʠʤ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʫʨʘʞʝʥʥʷʤ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ (ʥʘʷʚʥʝ ʙʽʣʴʰ ʚʘʞʢʝ ʩʪʨʫʢʪʫʨʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʫʜʠʥ ʽ 

ʛʝʤʦʜʠʥʘʤʽʯʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʩʝʨʮʷ). ʆʩʪʘʥʥʻ ʥʘʜʘʻ ʚʩʽ ʧʽʜʩʪʘʚʠ ʜʣʷ ʢʣʽʥʽʮʠʩʪʽʚ 

ʨʦʟʛʣʷʜʘʪʠ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʷʢ ʛʨʫʧʫ ʟ ʙʽʣʴʰ ʚʘʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ɻʍ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦʾ ʢʘʨʜʽʦ- ʽ ʚʘʟʦʧʨʦʪʝʢʮʽʾ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʽʢʫʚʘʥʥʷ. 

ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʪʘ ʾʭ ʙʝʪʘ-ʢʦʝʬʽʮʽʝʥʪʘʤʠ (ʚʽʜʦʙʨʘʞʘʣʠ ʩʠʣʫ 

ʚʧʣʠʚʫ ʯʠʥʥʠʢʘ ʥʘ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ) ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʰʢʘʣʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʚʥʷ 

ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʘʧʨʽʦʨʥʦʛʦ ʧʝʨʝʙʽʛʫ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ ʧʘʮʽʻʥʪʽʚ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ (ʨʦʟʜʽʣ 6, ʪʘʙʣ. 6.2). 

ɿʘ ʘʥʘʣʦʛʽʯʥʠʤ ʩʮʝʥʘʨʽʻʤ ʥʘʤʠ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʢʣʽʥʽʯʥʠʡ ʧʨʦʬʽʣʴ ʧʘʮʽʻʥʪʽʚ ʟ 

ɺɺ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ. ɹʫʣʦ ʦʪʨʠʤʘʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʽ ɺɺ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʷʢʠʡ ʜʣʷ ʦʙʩʪʝʞʝʥʦʾ ʚʠʙʨ̔ʢʠ 

ʩʢʣʘʚ > 325 ʧʛ/ʤʣ, ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʜʝ ʥʘʩʪʫʧʥʠʡ ʢʣʽʥʽʯʥʠʡ ʧʨʦʬʽʣʴ: ʙʽʣʴʰ ʚʠʩʦʢʠʡ 
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ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʣʘʟʤʽ (> 2,7 ʥʛ/ʤʣ), ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʟ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʧʦʟʠʮʽʾ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʴʰ ʚʘʞʢʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʫʨʘʞʝʥʴ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ; ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ɸʊ (ʩʪʫʧʽʥʴ Ó 2); ʧʦʨʫʰʝʥʥʷ ʜʦʙʦʚʦʾ 

ʨʝʛʫʣʷʮʽʾ ʏʉʉ ʫ ʙʽʢ ʩʫʪʪʻʚʦʛʦ ʟʨʦʩʪʘʥʥʷ ʬʦʥʦʚʦʾ ʥʽʯʥʦʾ ʏʉʉ (> 62), ʱʦ ʤʦʞʝ 

ʩʣʫʛʫʚʘʪʠ ʦʟʥʘʢʦʶ ʘʢʪʠʚʘʮʽʾ ʉɸʉ; ʧʦʨʫʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ɼʄɸʊ ʟʘ ʨʘʭʫʥʦʢ 

ʟʙʽʣʴʰʝʥʥʷ ʉʝʨɸʊʜ (> 107 ʤʤ ʨʪ. ʩʪ.), ɺʉɸʊʥ (> 15 ʤʤ ʨʪ. ʩʪ.) ʽ ʧʝʨʝʚʘʞʘʥʥʷ 

ʮʠʨʢʘʜʥʦʛʦ ʧʨʦʬʽʣʶ çnon-dipperè, ʚʠʟʥʘʯʝʥʦʛʦ ʟʘ ʨʽʚʥʝʤ ʉɸʊ. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʩʠʣʘ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʥʘ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ ʨʦʟʧʦʜʽʣʠʣʘʩʴ ʷʢ 35%, 20% ʽ 45% 

ʚʽʜʧʦʚʽʜʥʦ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʶ 

ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʻ ʮʠʨʢʘʜʥʠʡ ʧʨʦʬʽʣʴ ɸʊ, 

ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʜʦʙʦʚʦʶ ʜʠʥʘʤʽʢʦʶ ʉɸʊ ʽ, ʽ ʤʝʥʰʦʶ ʤʽʨʦʶ, ʚʝʣʠʯʠʥʘ ʩʝʨʝʜʥʴʦʛʦ 

ɸʊ. ʆʪʞʝ, ʥʘʷʚʥʽʩʪʴ ʮʠʨʢʘʜʥʦʛʦ ʧʨʦʬʽʣʶ çnon-dipperè ʽ ʉʝʨɸʊʜ (> 107 ʤʤ ʨʪ. ʩʪ.) ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʟʘ ɺɺ ʨʽʚʝʥʴ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ; ʥʘʷʚʥʽʩʪʴ ʘʩʦʮʽʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʠʭ ʌʈ ï ʦʞʠʨʽʥʥʷ (ɯʄʊ > 

30 ʢʛ/ʤ
2
) + ʥʝ ʤʝʥʰʝ 2 ʽʥʰʠʭ ʟʥʘʯʠʤʠʭ ʌʈ. ʇʨʠ ʮʴʦʤʫ ʜʦʤʽʥʫʶʯʠʡ ʚʧʣʠʚ ʥʘ 

ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ ʯʠʥʠʣʦ ʩʘʤʝ ʦʞʠʨʽʥʥʷ (ʩʠʣʘ ʚʧʣʠʚʫ ʥʘ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ ʩʢʣʘʣʘ 

90% ʧʨʦʪʠ 10% ʜʣʷ ʩʫʤʘʨʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʰʠʭ ʌʈ ʚʽʜʧʦʚʽʜʥʦ); ʥʘʷʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʤʽʦʢʘʨʜʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʴ ʦʟʥʘʢʘʤʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʃʇ 

(ɯʆʃʇ > 32 ʤʣ/ʤ
2
) ʽ ʟʨʦʩʪʘʥʥʷʤ ʄʉʜ > 152 ʜʠʥ/ʩʤ

2
. ɺʝʣʠʯʠʥʘ ɯʆʃʇ ʤʘʣʘ 

ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ (ʩʠʣʘ ʚʧʣʠʚʫ 70% ʧʨʦʪʠ 30% ʚʽʜʧʦʚʽʜʥʦ). 

ɼʦʨʝʯʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʽʩʥʫʶʪʴ ʩʧʽʣʴʥʽ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʽ ʣʘʥʢʠ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʷʢ 

ʛʘʣʝʢʪʠʥʫ-3, ʪʘʢ ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ. ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʥʘʷʚʥʦʩʪʽ 

ʦʞʠʨʽʥʥʷ, ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʟʘ ʚʝʣʠʯʠʥʦʶ ɯʄʊ ʽ ʚʝʣʠʯʠʥʠ ɯʆʃʇ. ʗʢʱʦ ʟʚ'ʷʟʦʢ 

ʦʩʪʘʥʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ ʥʝʡʨʦʛʦʨʤʦʥʘʤʠ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʬʘʢʪʦʤ ʧʽʜʚʠʱʝʥʥʷ ɸʊ ʽ 

ʧʦʨʫʰʝʥʥʷʤʠ ʨʝʣʘʢʩʘʮʽʾ ʤʽʦʢʘʨʜʘ ʃʐ (ʷʢ ʥʘʩʣʽʜʦʢ ʛʝʤʦʜʠʥʘʤʽʯʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

ʃʇ ʽ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʦʙ'ʻʤʫ), ʪʦ ʟʚ'ʷʟʦʢ ʟ ʦʞʠʨʽʥʥʷʤ ʧʦʚ'ʷʟʘʥʠʡ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʟ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʘʢʪʠʚʘʮʽʾ ʽ ʩʠʥʪʝʟʫ ʥʝʡʨʦʛʦʨʤʦʥʽʚ. 
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ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʠʣʠ, ʱʦ ʟ ʧʦʟʠʮʽʾ ʢʣʽʥʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ 

> 325 ʧʛ/ʤʣ ʚ ʧʣʘʟʤʽ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʙʫʜʝ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʴ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʮʠʬʨʘʤʠ ɸʊ ʽ ʙʽʣʴʰ ʟʣʦʷʢʽʩʥʠʤ ʧʨʦʬʽʣʝʤ 

ʮʠʨʢʘʜʥʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ (ʥʝʘʜʝʢʚʘʪʥʝ ʟʥʠʞʝʥʥʷ ɸʊ ʚ ʥʽʯʥʠʡ ʯʘʩ ʽ ʟʨʦʩʪʘʥʥʷ ʬʦʥʦʚʦʾ 

ʥʽʯʥʦʾ ʏʉʉ), ʘ, ʤʦʞʣʠʚʦ, ʽ ʚʠʱʠʤ ʚʽʜʩʦʪʢʦʤ ʚʠʧʘʜʢʽʚ ʟ ʨʝʟʠʩʪʝʥʪʥʦʶ ɸɻ. ʆʩʪʘʥʥʻ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʘʩʦʮʽʘʮʽʻʶ (ʥʝ ʤʝʥʰʝ 2) ʟʥʘʯʠʤʠʭ ʌʈ (ʥʘʩʘʤʧʝʨʝʜ, ʦʞʠʨʽʥʥʷ) ʽ ʙʽʣʴʰ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 > 2,7 ʥʛ/ʤʣ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʙʫʜʝ ʦʙʫʤʦʚʣʶʚʘʪʠ ʟʥʘʯʥʦ 

ʚʠʱʠʡ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʡ ʨʠʟʠʢ ʽ ʟʥʘʯʥʦ ʚʠʱʫ ʡʤʦʚʽʨʥʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ ʫ ʮʠʭ 

ʧʘʮʽʻʥʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʘʛʘʣʴʥʦʶ ʧʦʧʫʣʷʮʽʻʶ ʛʽʧʝʨʪʦʥʽʢʽʚ ʪʦʛʦ ʞ ʚʽʢʫ. 

ʅʘʷʚʥʽʩʪʴ ʫ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʦʟʥʘʢ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʃʇ ʽ ʟʨʦʩʪʘʥʥʷ ʄʉʜ ʤʦʞʣʠʚʦ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʨʝʟʫʣʴʪʘʪ ʚʠʩʦʢʦʛʦ ɸʊ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽ ʷʢ ʨʘʥʥʽ ʧʨʦʷʚʠ 

ʧʨʦʨʝʤʦʜʝʣʶʯʦʛʦ ʝʬʝʢʪʫ ʛʘʣʝʢʪʠʥʫ-3 ʟ ʽʥʰʦʛʦ. 

ʆʪʞʝ, ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʨʽʚʝʥʴ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʤ ʤʘʨʢʝʨʦʤ, ʷʢʠʡ 

ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʝʨʝʜʥʴʦʛʦ ɸʊ ʟʘ ʜʦʙʫ, ʥʘʷʚʥʽʩʪʶ ʘʩʦʮʽʘʮʽʾ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʌʈ (ʥʘʩʘʤʧʝʨʝʜ, ʦʞʠʨʽʥʥʷ) ʽ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʧʨʦʨʝʤʦʜʝʣʶʶʯʦʛʦ ʥʝʡʨʦʛʦʨʤʦʥʫ ʛʘʣʝʢʪʠʥʫ-3. ʆʩʪʘʥʥʻ ʥʘʜʘʻ ʚʩʽ ʧʽʜʩʪʘʚʠ 

ʨʦʟʛʣʷʜʘʪʠ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʷʢ ʛʨʫʧʫ ʟ ʙʽʣʴʰ ʚʘ̫ʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ɻʍ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦʾ ʢʘʨʜʽʦ- ʽ ʚʘʟʦʧʨʦʪʝʢʮʽʾ (ʥʝ ʚʠʢʣʶʯʝʥʦ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʘʥʪʠʘʣʴʜʦʩʪʝʨʦʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ) ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʨʠʥʮʠʧʦʚʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʢʣʽʥʽʯʥʦʤʫ ʧʨʦʬʽʣʽ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʧʨʠ ɺɺ ʨʽʚʥʽ ʛʘʣʝʢʪʠʥʫ-3 (> 2,4 ʥʛ/ʤʣ) ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ (> 325 ʧʛ/ʤʣ). ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ɺɺ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 

ʘʩʦʮʽʡʦʚʘʥʠʡ, ʥʘʩʘʤʧʝʨʝʜ, ʟ ʥʘʷʚʥʽʩʪʶ ʢʦʤʧʣʝʢʩʫ ʤʝʪʘʙʦʣʽʯʥʠʭ ʌʈ (ʦʞʠʨʽʥʥʷ + 

ʜʠʩʣʽʧʽʜʝʤʽʷ) ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʤʥʦʞʠʥʥʠʤʠ ʦʟʥʘʢʘʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ: ʥʘʷʚʥʽʩʪʴ ʂɻ ʃʐ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʨʝʣʘʢʩʘʮʽʾ 

ʤʽʦʢʘʨʜʘ (ɽ/e' ʩʝʨʝʜ > 7,2) ʽ ʦʟʥʘʢʘʤʠ ʛʝʤʦʜʠʥʘʤʽʯʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʃʇ (ɯʆʃʇ > 

34 ʤʣ/ʤ
2
) ʽ ʥʘʷʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʉɸ (ʊɯʄ > 0,91 ʤʤ). ʅʘʡʙʽʣʴʰ 
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ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ɺɺ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʚʠʷʚʠʣʠʩʴ ʥʘʷʚʥʽʩʪʴ 

ʦʞʠʨʽʥʥʷ, ʊɯʄ > 0,91 ʤʤ ʽ ɯʆʃʇ > 34 ʤʣ/ʤ
2
. 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʧʦʢʘʟʘʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ ɺɺ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʘʩʦʮʽʡʦʚʘʥʠʡ, ʥʘʩʘʤʧʝʨʝʜ, ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ɸʊ 

(ʩʪʫʧʽʥʴ ɸɻ Ó 2 ʽ ʉʝʨɸʊʜ > 107 ʤʤ ʨʪ. ʩʪ.), ʧʦʨʫʰʝʥʥʷʤʠ ʮʠʨʢʘʜʥʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ 

(ɺʉɸʊʥ > 15 ʤʤ ʨʪ. ʩʪ. ʽ ʧʝʨʝʚʘʞʘʥʥʷ ʮʠʨʢʘʜʥʦʛʦ ʧʨʦʬʽʣʶ çnon-dipperè, 

ʚʠʟʥʘʯʝʥʦʛʦ ʟʘ ʨʽʚʥʝʤ ʉɸʊ) ʽ ʏʉʉ (ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʥʽʯʥʦʾ ʏʉʉ > 62) ʫ ʧʦʻʜʥʘʥʥʽ 

ʟ ʦʞʠʨʽʥʥʷʤ ʽ ʛʝʤʦʜʠʥʘʤʽʯʥʠʤ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ ʃʇ (ɯʆʃʇ > 32 ʤʣ/ʤ
2
). ʅʘʡʙʽʣʴʰ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ɺɺ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ 

ʦʞʠʨʽʥʥʷ ʽ ʮʠʨʢʘʜʥʦʛʦ ʧʨʦʬʽʣʶ çnon-dipperè, ɯʆʃʇ > 32 ʤʣ/ʤ
2 
. 
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ɺʀʉʅʆɺʂʀ 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʥʘʚʝʜʝʥʦ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʝʨʝʙʽʛʫ ɻʍ ɯɯ ʩʪʘʜʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʚʯʝʥʥʷ 

ʨʦʣʽ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʪʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ï ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʬʦʨʤʫʚʘʥʥʽ ʢʣʽʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʮʷ ʽ ʩʫʜʠʥ. 

1. ɼʦʚʝʜʝʥʘ ʘʩʦʮʽʘʮʽʷ ʨʽʚʥʽʚ ʥʝʡʨʦʛʦʨʤʦʥʽʚ ï ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʟ 

ʥʘʷʚʥʽʩʪʶ ʽ ʩʪʫʧʝʥʝʤ ɸɻ, ʜʠʩʣʽʧʽʜʝʤʽʻʶ, ʥʘʷʚʥʽʩʪʶ ʽ ʩʫʤʘʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʬʘʢʪʦʨʽʚ 

ʨʠʟʠʢʫ ʽ ʚʝʣʠʯʠʥʦʶ ɯʄʊ. ɺʠʷʚʣʝʥʘ ʜʦʜʘʪʢʦʚʘ ʘʩʦʮʽʘʮʽʷ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʟ ʚʽʢʦʤ 

ʧʘʮʽʻʥʪʽʚ ʽ ʪʨʠʚʘʣʽʩʪʶ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʟʥʘʯʠʤʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ (R=0,64; ʨ<0,0000) ʤʽʞ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ̔ ɻʍ ɯɯ ʩʪʘʜʽʾ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʪʘʢʦʛʦ ʟʚ'ʷʟʢʫ ʚ ʟʜʦʨʦʚʠʭ ʦʩʽʙ (R=-0,28; ʨ=0,16). 

2. ʇʦʢʘʟʘʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʯʦʣʦʚʽʯʘ ʩʪʘʪʴ ʽ ʚʽʢ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʚʠʱʠʤʠ ʮʠʬʨʘʤʠ ɸʊ ʽ ʙʽʣʴʰ ʚʘʞʢʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ. ɹʽʣʴʰ ʧʝʨʝʢʦʥʣʠʚʽ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʦʩʽʙ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʽʢʦʚʽ ï ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

3. ɼʦʚʝʜʝʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ̔ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʙʽʣʴʰ 

ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ (> 290 ʧʨʦʪʠ Ò 290 ʧʛ/ʤʣ) ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ 

ʩʫʪʪʻʚʦ ʚʠʱʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʙʽʣʴʰ ʚʘʞʢʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʜʦʙʦʚʦʾ 

ʨʝʛʫʣʷʮʽʾ ɸʊ ʽ ʏʉʉ (ʨ<0,05) ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʪʘʢʦʛʦ ʟʚ'ʷʟʢʫ ʜʣʷ ʛʘʣʝʢʪʠʥʫ-3 (Ò 2,0 

ʧʨʦʪʠ > 2,0 ʥʛ/ʤʣ). 

4. ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʯʦʣʦʚʽʯʘ ʩʪʘʪʴ ʽ ʚʽʢ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʙʽʣʴʰ ʚʘʞʢʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʤʽʦʢʘʨʜʘ. ɹʽʣʴʰ ʧʝʨʝʢʦʥʣʠʚʽ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʙʫʣʠ 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʽʢʦʚʽ ï ʜʣʷ ʞʽʥʦʢ. ʅʝ ʚʠʷʚʣʝʥʦ 

ʘʩʦʮʽʘʮʽʡ ʭʘʨʘʢʪʝʨʫ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ ʟ ̔ʩʪʘʪʶ ʽ ʚʽʢʦʤ 

ʧʘʮʽʻʥʪʽʚ. 

5. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʚ ʧʘʮʽʻʥʪʽʚ ʟ̔ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ 

ʚʽʢʫ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ (> 2,0 ʧʨʦʪʠ Ò 2,0 ʥʛ/ʤʣ) 

ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʙʽʣʴʰ ʚʘʞʢʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʤʽʦʢʘʨʜʘ; ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʣʠʯʠʥʠ ʊɯʄ ʽ ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʽʚ ʟ ʊɯʄ > 0,9 ʤʤ ʩʦʥʥʦʾ 
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ʘʨʪʝʨʽʾ (ʨ<0,05). ʋ ʩʚʦʶ ʯʝʨʛʫ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ (> 290 ʧʨʦʪʠ 

Ò 290 ʧʛ/ʤʣ) ʚʠʷʚʣʷʚ ʘʩʦʮʽʘʮʽʶ ʣʠʰʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʜʝʢʩʽʚ ʨʦʟʤʽʨʫ/ʦʙ'ʻʤʫ ʃʇ. 

6. ɼʦʚʝʜʝʥʦ, ʱʦ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʽ 

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʛʘʣʝʢʪʠʥʫ-3 ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʜʝ ʥʘʩʪʫʧʥʠʡ ʢʣʽʥʽʯʥʠʡ 

ʧʨʦʬʽʣʴ: ʛʽʧʝʨʪʝʥʟʠʚʥʠʡ ʘʥʘʤʥʝʟ > 4 ʨʦʢʽʚ (r
2
=0,19; p=0,002); ʚʤʽʩʪ ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ 

ʧʣʘʟʤʽ ʢʨʦʚʽ > 298 ʧʛ/ʤʣ (r
2
=0,62; p<0,00000); ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ï ɯʄʊ 

> 30 ʢʛ/ʤ
2
 + ʜʠʩʣʽʧʽʜʝʤʽʷ (r

2
=0,63; p<0,00000); ʥʘʷʚʥʽʩʪ ɹʛʝʤʦʜʠʥʘʤʽʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ï 

ʂɻ + ɽ/e' ʩʝʨʝʜ > 7,2 + ɯʆʃʇ > 34 ʤʣ/ʤ
2
 (r

2
=0,34; p=0,00002) ʽ ʊɯʄ > 0,91 ʤʤ (r

2
=0,36; 

p<0,0000). 

7. ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʽ 

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʜʝ ʥʘʩʪʫʧʥʠʡ ʢʣʽʥʽʯʥʠʡ 

ʧʨʦʬʽʣʴ: ʚʤʽʩʪ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ > 2,7 ʥʛ/ʤʣ (r
2
=0,62; p<0,00001); 2 ʘʙʦ 3 

ʩʪʫʧʽʥʴ ɸɻ (r
2
=0,17; p=0,009); ʚʝʣʠʯʠʥʘ ʥʽʯʥʦʾ ʏʉʉ > 62 (r

2
=0,20; p=0,02); ʥʘʷʚʥʽʩʪʴ 

ʛʽʧʝʨʪʝʥʟʠʚʥʦʾ ʘʩʦʮʽʘʮʽʾ ï ʉʝʨɸʊʜʦʙ > 107 ʤʤ ʨʪ. ʩʪ. + ɺʉɸʊʥ > 15 ʤʤ ʨʪ. ʩʪ. + 

ʧʨʦʬʽʣʴ çnon-dipperè ʟʘ ʉɸʊ (r
2
=0,52; p<0,00001); ʥʘʷʚʥʽʩʪʴ ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ï 

ɯʄʊ > 30 ʢʛ/ʤ
2
 + ʥʝ ʤʝʥʰʝ 2 ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ (r

2
=0,43; p<0,0001) ʽ ʥʘʷʚʥʽʩʪʴ 

ʛʝʤʦʜʠʥʘʤʽʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ï ɯʆʃʇ > 32 ʤʣ/ʤ
2
 + ʄʉʜ > 152 ʜʠʥ/ʩʤ

2
 (r

2
=0,42; 

p<0,0001).  
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ʇʈɸʂʊʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ 

1. ʋ ʭʚʦʨʠʭ ʥʘ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʟ ʤʝʪʦʶ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʘʞʢʦʩʪʽ ʧʝʨʝʙʽʛʫ ɸɻ ʽ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ 

ʨʝʢʦʤʝʥʜʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʢʘʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʩʪʠʭ ʽ ʜʦʩʪʫʧʥʠʭ ʢʨʠʪʝʨʽʾʚ, 

ʷʢʽ ʙ ʤʦʛʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʽʢʘʨʽ ʟʘʛʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ï ʩʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ. ʊʘʢʠʤ 

ʧʘʮʽʻʥʪʘʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʙʦʚ'ʷʟʢʦʚʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ï ɽʭʦʂɻ ʩʝʨʮʷ ʽ 

ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ, ʜʦʙʦʚʝ ʤʦʥʽʪʦʨʫʚʘʥʥʷ ɸʊ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʪʘ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ. ʋ ʚʠʧʘʜʢʘʭ ʥʝʤʦʞʣʠʚʦʩʪʽ ʨʫʪʠʥʥʦʛʦ ʩʢʨʠʥʽʥʛʫ ʚʤʽʩʪʫ 

ʛʘʣʝʢʪʠʥʫ-3 ʪʘ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʥʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʢʣʽʥʽʯʥʽ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʢʨʠʪʝʨʽʾ, ʱʦ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ: 

 

ʐʢʘʣʘ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʘʣʴʜʦʩʪʝʨʦʥʫ ʪʘ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʚ 

ʧʘʮʽʻʥʪʽʚ ʟ̔ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

 

ʂʣʽʥʽʯʥʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʯʠʥʥʠʢʠ ɹʘʣʠ 

ʈʦʟʨʘʭʫʥʦʢ ʚʤʽʩʪʫ ʛʘʣʝʢʪʠʥʫ-3 ʚ ʧʣʘʟʤʽ = ʥʘʙʨʘʥʽ ʙʘʣʠ *0,13 ʥʛ/ʤʣ 

(ʯʫʪʣʠʚʽʩʪʴ ï 63%, ʩʧʝʮʠʬʽʯʥʽʩʪʴ ï 86%) 

ʊʨʠʚʘʣʽʩʪʴ ɸɻ > 4 ʨʦʢʠ 3 

ʆʞʠʨʽʥʥʷ 9 

ɼʠʩʣʽʧʽʜʝʤʽʷ 2 

ʂʦʥʮʝʥʪʨʠʯʥʘ ʛʽʧʝʨʪʨʦʬʽʷ ʃʐ (ɽʭʦʂɻ) 1 

ɯʆʃʇ > 34 ʤʣ/ʤ
2
 (ɽʭʦʂɻ) 4 

ɽ/ʝ' ʩʝʨʝʜ > 7,2 1 

ʊɯʄ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ > 0,91 ʤʤ 6 

ʈʦʟʨʘʭʫʥʦʢ ʚʤʽʩʪʫ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ = ʥʘʙʨʘʥʽ ʙʘʣʠ *13,6 ʧʛ/ʤʣ  

(ʯʫʪʣʠʚʽʩʪʴ ï 61%, ʩʧʝʮʠʬʽʯʥʽʩʪʴ ï 88%) 

ʉʪʫʧʽʥʴ ɸɻ Ó 2 3 

ʆʞʠʨʽʥʥʷ 7 

ʂʽʣʴʢʽʩʪʴ ʟʥʘʯʠʤʠʭ ʌʈ Ó 2 1 

ʉʝʨʝʜʥʴʦʥʽʯʥʘ ʏʉʉ > 62 (ɼʄɸʊ) 4 

ʉʝʨʝʜʥʽʡ ɸʊ ʟʘ ʜʦʙʫ > 107 ʤʤ ʨʪ. ʩʪ. (ɼʄɸʊ) 3 

ʉʝʨʝʜʥʴʦʥʽʯʥʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʉɸʊ > 15 ʤʤ ʨʪ. ʩʪ. 

(ɼʄɸʊ) 

2 

ʅʘʷʚʥʽʩʪʴ ʧʨʦʬʽʣʶ çnon-dipperè ʟʘ ʉɸʊ (ɼʄɸʊ) 6 

ɯʆʃʇ > 32 ʤʣ/ʤ
2 
(ɽʭʦʂɻ) 6 
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2. ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʘʧʨʽʦʨʥʦʛʦ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʛʘʣʝʢʪʠʥʫ-3 ʫ 

ʧʣʘʟʤʽ ʢʨʦʚʽ (> 2,4 ʥʛ/ʤʣ) ʥʝʦʙʭʽʜʥʦ ʥʘʙʨʘʪʠ 19 ʽ ʙʽʣʴʰʝ ʙʘʣʽʚ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʤʽʩʪʫ 

ʘʣʴʜʦʩʪʝʨʦʥʫ (> 325 ʧʛ/ʤʣ) ï 24 ʙʘʣʠ ʽ ʙʽʣʴʰʝ ʟʛʽʜʥʦ ʥʘʚʝʜʝʥʦʾ ʰʢʘʣʠ. 

3. ɹʘʣʠ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ, ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ 

ʧʦʢʘʟʥʠʢʽʚ. ʅʘʡʙʽʣʴʰ ʮʽʥʥʠʤʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ 

ʛʘʣʝʢʪʠʥʫ-3 ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ  ̒ ʦʞʠʨʽʥʥʷ, ʊɯʄ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ > 0,91 ʤʤ ʽ ɯʆʃʇ 

> 34 ʤʣ/ʤ
2
 (ɽʭʦʂɻ), ʚ ʪʦʡ ʯʘʩ ʷʢ ʘʣʴʜʦʩʪʝʨʦʥʫ ï ʦʞʠʨʽʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʧʨʦʬʽʣʶ çnon-

dipperè ʟʘ ʉɸʊ (ɼʄɸʊ), ɯʆʃʇ > 32 ʤʣ/ʤ
2 
(ɽʭʦʂɻ) ʽ ʩʝʨʝʜʥʴʦʥʽʯʥʘ ʏʉʉ  

> 62 (ɼʄɸʊ). ʋ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʮʠʭ ʦʟʥʘʢ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ï ʤʘʣʦʡʤʦʚʽʨʥʦ. 

4. ʋ ʚʠʧʘʜʢʫ ʧʽʜʪʚʝʨʜʞʝʥʥʷ (ʣʘʙʦʨʘʪʦʨʥʠʤ ʤʝʪʦʜʦʤ) ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʛʦ 

ʚʤʽʩʪʫ ʛʘʣʝʢʪʠʥʫ-3 ʽ/ʘʙʦ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʩʣʽʜ ʧʝʨʝʜʙʘʯʘʪʠ ʙʽʣʴʰ ʚʘʞʯʠʡ 

ʧʝʨʝʙʽʛ ɸɻ ɯɯ ʩʪʘʜʽʾ, ʘ ʧʘʮʽʻʥʪʘ ʩʣʽʜ ʚʽʜʥʦʩʠʪʠ ʜʦ ʛʨʫʧʠ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ 

ʫʩʢʣʘʜʥʝʥʴ ʟ ʙʦʢʫ ʩʝʨʮʷ ʽ ʩʫʜʠʥ, ʟ ʥʘʷʚʥʽʩʪʶ ʦʙ'ʻʢʪʠʚʥʦʾ ʧʽʜʩʪʘʚʠ ʜʣʷ ʨʦʟʛʣʷʜʫ 

ʨʘʥʥʴʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʘʥʪʘʛʦʥʽʩʪʽʚ ʤʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. 
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ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɻʘʥʜʟʶʢ ɺɸ, ɼʷʯʫʢ ɼɼ, ʂʦʥʜʨʘʪʶʢ ʅʖ. ɼʠʥʘʤʽʢʘ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ 

ʩʤʝʨʪʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʭʚʦʨʦʙ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʚ ʋʢʨʘʾʥʽ (ʨʝʛʽʦʥʘʣʴʥʠʡ ʘʩʧʝʢʪ). 

ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ, 2017;2:319-323. 

2. ʎʝʣʫʡʢʦ ɺʀ. ɻʘʣʝʢʪʠʥ-3 ʠ ʦʙʨʘʪʥʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʨʜʮʘ ʧʦʩʣʝ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ. ʋʢʨʘʾʥʩʴʢʠʡ 

ʢʘʨʜʽʦʣʦʛʽʯʥʠʡ ʞʫʨʥʘʣ.2015,6:79ï82. 

3. Ahmad T. Galectin-3 in heart failure: more answers or more questions? J.Am. 

Heart Assoc. 2012;1(5):e004374 

4. ɹʦʣʦʪʩʴʢʠʭ ɻɺ, ɹʦʥʜʘʨ ʊʄ, ʈʫʜʠʢ ʖʉ. ʈʦʣʴ ʛʘʣʝʢʪʠʥʫ-3 ʫ ʭʚʦʨʠʭ ʟ 

ʩʝʨʮʝʚʦʶ ʥʝʜʦʩʪʘʪʥʦʩʪʶ ʟʽ ʟʙʝʨʝʞʝʥʦʶ ʩʠʩʪʦʣʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ. 

ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ  ̔ʤʝʜʠʮʠʥʠ. 2014;3(3):70-75. 

5. Motiwala SR, Szymonifka J, Belcher A, Weiner RB, Baggish AL, Sluss P, 

Januzzi JL.Serial measurement of galectin 3 in patients with chronic heart failure: results 

from the ProBNP Outpatient Tailored Chronic Heart Failure Therapy (PROTECT) study. 

European journal of heart failure. 2013;15(10):1157-1163. 

6. Martinez-Martinez E, Calvier L, Miana M, Cachofeiro V, Rousseau E, 

S§daba JR, L·pez-Andr®s N. The impact of galectin-3 inhibition on aldosterone-induced 

cardiac and renal injuries. JACC: Heart Failure.2015:3(1); 59-67. 

7. ʑʫʢʠʥ ʖɺ, ɹʝʨʝʟʠʥ ʀʀ, ʄʝʜʚʝʜʝʚʘ ɽɸ, ʉʝʣʝʟʥʝʚ ɽʀ, ɼʴʷʯʢʦʚ ɺɸ, 

ʉʣʘʪʦʚʘ ʃʅ. ʆ ʟʥʘʯʝʥʠʠ ʛʘʣʝʢʪʠʥʘ-3 ʢʘʢ ʤʘʨʢʝʨʘ ʠ ʤʝʜʠʘʪʦʨʘ ʵʥʜʦʛʝʥʥʦʛʦ 
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ʦʩʦʙʠʩʪʦ ʚʟʷʣʘ ʫʯʘʩʪʴ ʚ ʥʘʙʦʨʽ ʪʘ ʦʙʩʪʝʞʝʥʥʽ ʭʚʦʨʠʭ, ʩʪʘʪʠʩʪʠʯʥʦ ʦʧʨʘʮʶʚʘʣʘ 

ʤʘʪʝʨʽʘʣ, ʘʥʘʣʽʟʫʚʘʣʘ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʧʽʜʛʦʪʫʚʘʣʘ ʧʫʙʣʽʢʘʮʽʶ ʜʦ ʜʨʫʢʫ). 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

 

10. ʆʥʠʱʫʢ ʊʇ. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʦʬʽʩʥʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ʛʽʧʝʨʪʦʥʽʯʥʫ ʭʚʦʨʦʙʫ ɯɯ ʩʪʘʜʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʪʘ ʚʽʢʫ. ʊʝʟʠ 

ʜʦʧʦʚʽʜʝʡ 88-ʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʽʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɯʥʥʦʚʘʮʽʾ ʚ ʤʝʜʠʮʠʥʽè; 2019 ɹʝʨ 28-30; ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ. 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ; ɼɺʅɿ çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪè;2019, ʩ. 104. 

11. ɯʚʘʥʦʚ ɺʇ, ʆʥʠʱʫʢ ʊʇ. ɺʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʘʥʫ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ 

ʥʘ ʧʽʜʩʪʘʚʽ ʦʮʽʥʢʠ ʚʝʣʠʯʠʥʠ ʢʦʤʧʣʝʢʩʫ ʽʥʪʠʤʘ-ʤʝʜʽʘ ʚ ʭʚʦʨʠʭ ʥʘ ʛʽʧʝʨʪʦʥʽʯʥʫ 

ʭʚʦʨʦʙʫ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ɿʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ʥʘʫʢʦʚʦï

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʄʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʉʫʯʘʩʥʽ ʩʪʘʥʜʘʨʪʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚè;2019 ʂʚʽʪ 11; ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ. ɼɺʅɿ 

çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè;2019,ʩ.69-70 (ɸʚʪʦʨʢʘ 
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ʦʩʦʙʠʩʪʦ ʚʟʷʣʘ ʫʯʘʩʪʴ ʚ ʥʘʙʦʨʽ ʪʘ ʦʙʩʪʝʞʝʥʥʽ ʭʚʦʨʠʭ, ʩʪʘʪʠʩʪʠʯʥʦ ʦʧʨʘʮʶʚʘʣʘ 

ʤʘʪʝʨʽʘʣ, ʘʥʘʣʽʟʫʚʘʣʘ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʧʽʜʛʦʪʫʚʘʣʘ ʧʫʙʣʽʢʘʮʽʶ ʜʦ ʜʨʫʢʫ). 

12. ʆʥʠʱʫʢ ʊʇ. ɻʝʥʜʝʨʥʦ-ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʣʘʟʤʦʚʠʭ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ ʭʚʦʨʠʭ ʥʘ ʛʽʧʝʨʪʦʥʽʯʥʫ ʭʚʦʨʦʙʫ. ʄʘʪʝʨʽʘʣʠ XXIɯI ʄʽʞʥʘʨʦʜʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʢʦʥʛʨʝʩʫ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ; 2019 ʂʚʽʪ 15-17; ʊʝʨʥʦʧʽʣʴ. 

ʊʝʨʥʦʧʽʣʴ: ʋʢʨʤʝʜʢʥʠʛʘ; 2019, ʩ.18. 

13. ʆʥʠʱʫʢ ʊʇ. ʌʘʢʪʦʨʠ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʦʛʦ ʨʠʟʠʢʫ ʪʘ ʧʣʘʟʤʦʚʽ ʨʽʚʥʽ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ ʭʚʦʨʠʭ ʥʘ ʛʽʧʝʨʪʦʥʽʯʥʫ ʭʚʦʨʦʙʫ. ʄʘʪʝʨʽʘʣʠ XVl  

ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʇʝʨʰʠʡ ʢʨʦʢ ʚ 

ʥʘʫʢʫ ï 2019è; 2019 ʂʚʽʪ 18-19; ɺʽʥʥʠʮʷ. ɺʽʥʥʠʮʷ: ɺʅʄʋ ʽʤʝʥʽ ʄ.ɯ. ʇʠʨʦʛʦʚʘ;ʩ.454-

455. 

14. ʆʥʠʱʫʢ ʊʇ. ɸʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʢʣʘʧʘʥʥʦʛʦ ʘʧʘʨʘʪʫ ʩʝʨʮʷ ʫ 

ʭʚʦʨʠʭ ʥʘ ʛʽʧʝʨʪʦʥʽʯʥʫ ʭʚʦʨʦʙʫ ɯɯ ʩʪʘʜʽʾ ʨʽʟʥʦʾ ʩʪʘʪʽ ʪʘ ʚʽʢʫ. ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʉʪʘʥʜʘʨʪʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʚ ʢʣʽʥʽʮʽ ʚʥʫʪʨʽʰʥʽʭ ʭʚʦʨʦʙè; 2019 ʂʚʽʪ 25; ɺʽʥʥʠʮʷ. ɺʽʥʥʠʮʷ: ʊʆɺ 

çɺʽʥʥʠʮʴʢʘ ʤʽʩʴʢʘ ʜʨʫʢʘʨʥʷè. 2019. ʩ.39-40. 

15. ʆʥʠʱʫʢ ʊʇ. ʊʨʠʚʘʣʽʩʪʴ ʪʘ ʚʧʣʠʚ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ ʥʘ ʨʽʚʥʽ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ ʭʚʦʨʠʭ ʽʟ ɸɻ. ʍʍɯɯ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ ˉ3 ɺʅʄʋ ʽʤʝʥʽ ʄ.ɯ. ʇʠʨʦʛʦʚʘ çʉʪʘʥʜʘʨʪʠ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠè. 2019 ɺʝʨ 18; ɺʽʥʥʠʮʷ. ɺʽʥʥʠʮʷ: ʢʦʥʬʝʨʝʥʮ-ʟʘʣʘ ʛʦʪʝʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ çʇʆɼɯʃʃʗè. 

16. ɯʚʘʥʦʚ ɺʇ, ʆʥʠʱʫʢ ʊʇ. ɿʚ'ʷʟʦʢ ʧʣʘʟʤʦʚʠʭ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʪʘ ʾʭ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ɻʍ 

ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ʄʘʪʝʨʽʘʣʠ ʍʍ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʥʛʨʝʩʫ 

ʢʘʨʜʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ; 2019 ɺʝʨ 25-27; ʂʠʾʚ. ʋʢʨʘʾʥʩʴʢʠʡ ʢʘʨʜʽʦʣʦʛʽʯʥʠʡ ʞʫʨʥʘʣ. 

2019; ʩ.12 (ɼʠʩʝʨʪʘʥʪʢʦʶ ʧʨʦʚʦʜʠʚʩʷ ʥʘʙʽʨ ʪʘ ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʠʭ, ʩʪʘʪʠʩʪʠʯʥʝ 

ʦʧʨʘʮʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʧʽʜʛʦʪʦʚʢʘ ʧʫʙʣʽʢʘʮʽʾ ʜʦ ʜʨʫʢʫ). 
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ɼʦʜʘʪʦʢ ɹ 

ʊʘʙʣʠʮʽ 

ʊʘʙʣʠʮʷ ɹ.2.1 ï ʈʦʟʧʦʜʽʣ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʚ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʭʚʦʨʠʭ 

ɻʨʫʧʠ ʭʚʦʨʠʭ 

ʆʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ (2013, 2018) 

ʊʶʪʶʥʦʧʘʣʽʥʥʷ 

(n=58) 

ʆʞʠʨʽʥʥʷ 

(n=69) 

ɼʠʩʣʽʧʽʜʝʤʽʷ 

(n=119) 

ʆʙʪʷʞʝʥʘ 

ʩʧʘʜʢʦʚʽʩʪʴ (n=68) 

ʏʦʣʦʚʽʢʠ 

ɾʽʥʢʠ 

51 (87,9%) 

7 (12,1%) 

35 (50,7%) 

34 (49,3%) 

66 (55,5%) 

53 (44,5%) 

33 (48,5%) 

35 (51,5%) 

ʈ <0,0001 ʅɼ ʅɼ ʅɼ 

ʄʦʣʦʜʠʡ ʚʽʢ 

ʉʝʨʝʜʥʽʡ ʚʽʢ 

30 (51,7%) 

28 (48,3%) 

20 (29,0%) 

49 (71,0%) 

50 (42,0%) 

69 (58,0%) 

26 (38,2%) 

42 (61,8%) 

ʈ ʅɼ <0,0001 0,01 0,006 

ɻʽʧʝʨʪʝʥʟʠʚʥʠʡ ʘʥʘʤʥʝʟ 

< 5 ʨʦʢʽʚ 

5-10 ʨʦʢʽʚ 

> 10 ʨʦʢʽʚ 

 

12 (20,7%) 

29 (50,0%) 

17 (29,3%) 

 

10 (14,5%) 

36 (52,2%) 

23 (33,3%) 

 

27 (22,7%) 

59 (49,6%) 

33 (27,7%) 

 

15 (22,1%) 

33 (48,5%) 

20 (29,4%) 

ʈ 
ʈ<5 ï 5-10=0,001 

ʈ5-10 - >10=0,02 

ʈ<5 ï 5-10<0,0001 

ʈ<5 - >10=0,009 

ʈ5-10 - >10=0,03 

ʈ<5 ï 5-10<0,0001 

ʈ5-10 - >10=0,001 

ʈ<5 ï 5-10=0,001 

ʈ5-10 - >10=0,02 

ʉʪʫʧʽʥʴ ɸɻ (2013, 2018) 

1 ʩʪʫʧʽʥʴ 

2 ʩʪʫʧʽʥʴ 

3 ʩʪʫʧʽʥʴ 

 

10 (17,2%) 

28 (48,3%) 

20 (34,5%) 

 

4 (5,8%) 

37 (53,6%) 

28 (40,6%) 

 

17 (14,3%) 

62 (52,1%) 

40 (33,6%) 

 

10 (14,7%) 

39 (57,4%) 

19 (27,9%) 

ʈ 
ʈ1-2<0,0001 

ʈ1-3=0,03 

ʈ1-2<0,0001 

ʈ1-3<0,0001 

ʈ1-2<0,0001 

ʈ1-3<0,0001 

P2-3=0,004 

ʈ1-2<0,0001 

ʈ1-3=0,06 

P2-3=0,001 

ʇʨʠʤʽʪʢʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ % ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
.
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ʊʘʙʣʠʮʷ ɹ.2.2 ï ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʚ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʭʚʦʨʠʭ (ʫ %) 

ɻʨʫʧʠ ʭʚʦʨʠʭ ɺʽʜʩʫʪʥʽ ʌʈ (n=17) 
1 ʌʈ  

(n=37) 

2 ʌʈ  

(n=53) 

3 ʌʈ  

(n=41) 

4 ʌʈ 

(n=12) 

ʏʦʣʦʚʽʢʠ 

ɾʽʥʢʠ  

5 (29,4%) 

12 (70,6%) 

12 (32,4%) 

25 (67,6%) 

26 (49,1%) 

27 (50,9%) 

27 (65,9%) 

14 (34,1%) 

10 (83,3%) 

2 (16,7%) 

ʈ 0,02 0,003 ʅɼ 0,004 0,001 

ʄʦʣʦʜʠʡ ʚʽʢ 

ʉʝʨʝʜʥʽʡ ʚʽʢ 

13 (76,5%) 

4 (23,5%) 

24 (64,9%) 

13 (35,1%) 

20 (37,7%) 

33 (62,3%) 

14 (34,1%) 

27 (65,9%) 

5 (41,7%) 

7 (58,3%) 

ʈ 0,002 0,01 0,01 0,004 ʅɼ 

ɻʽʧʝʨʪʝʥʟʠʚʥʠʡ ʘʥʘʤʥʝʟ 

< 5 ʨʦʢʽʚ  

5-10 ʨʦʢʽʚ  

> 10 ʨʦʢʽʚ  

 

3 (17,6%) 

8 (47,1%) 

6 (35,3%) 

 

11 (29,7%) 

17 (45,9%) 

9 (24,3%) 

 

11 (20,8%) 

26 (49,1%) 

16 (30,2%) 

 

9 (22,0%) 

20 (48,8%) 

12 (29,3%) 

 

1 (8,3%) 

7 (58,3%) 

4 (33,3%) 

ʈ ʅɼ ʅɼ 
ʈ<5 ï 5-10=0,002 

ʈ5-10 - >10=0,047 
ʈ<5 ï 5-10=0,01 ʈ<5 ï 5-10<0,0001 

ʉʪʫʧʽʥʴ ɸɻ (2013, 2018) 

1 ʩʪʫʧʽʥʴ  

2 ʩʪʫʧʽʥʴ  

3 ʩʪʫʧʽʥʴ  

 

8 (47,1%) 

7 (41,2%) 

2 (11,8%) 

 

12 (32,4%) 

15 (40,5%) 

10 (27,0%) 

 

10 (18,9%) 

27 (50,9%) 

16 (30,2%) 

 

3 (7,3%) 

27 (65,9%) 

11 (26,8%) 

 

0 (0) 

4 (33,3%) 

8 (66,7%) 

ʈ ʈ1-3=0,02 ʅɼ 
ʈ1-2=0,001 

P2-3=0,03 

ʈ1-2<0,0001 

ʈ1-3=0,02 

P2-3<0,0001 

ʈ1-2=0,03 

ʈ1-3=0,001 

ʇʨʠʤʽʪʢʠ:  

1. ʌʈ ï ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ; 

2. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ % ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ2
. 
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ʊʘʙʣʠʮʷ ɹ.2.3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʩʠ ʪʽʣʘ ʧʘʮʽʻʥʪʽʚ ʫ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʟʘ ʚʝʣʠʯʠʥʦʶ ɯʄʊ 

ɻʨʫʧʠ ʭʚʦʨʠʭ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʩʠ ʧʘʮʽʻʥʪʽʚ ʟʘ ɯʄʊ 

ɯʄʊ, ʢʛ/ʤ
2
 ʅʦʨʤʘʣʴʥʘ 

(n=41) 

ʅʘʜʣʠʰʢʦʚʘ 

ʤʘʩʘ 

(n=50) 

ʆʞʠʨʽʥʥʷ 1 

ʩʪʫʧʝʥ ̫

(n=53) 

ʆʞʠʨʽʥʥʷ 2 

ʩʪʫʧʝʥ ̫

(n=13) 

ʏʦʣʦʚʽʢʠ 

ɾʽʥʢʠ 

18 (43,9%) 

23 (56,1%) 

27 (54,0%) 

23 (46,0%) 

25 (47,2%) 

28 (52,8%) 

9 (69,2%) 

4 (30,8%) 

29,0Ñ0,5 

28,1Ñ0,6 

ʈ ʅɼ ʅɼ ʅɼ 0,049 ʅɼ 

ʄʦʣʦʜʠʡ ʚʽʢ 

ʉʝʨʝʜʥʽʡ ʚʽʢ 

29 (70,7%) 

12 (29,3%) 

27 (54,0%) 

23 (46,0%) 

14 (26,4%) 

39 (73,6%) 

6 (46,2%) 

7 (53,8%) 

26,9Ñ0,6 

28,6Ñ0,4 

ʈ 0,0002 ʅɼ <0,0001 ʅɼ 0,01 

ɻʽʧʝʨʪʝʥʟʠʚʥʠʡ ʘʥʘʤʥʝʟ 

< 5 ʨʦʢʽʚ 

5-10 ʨʦʢʽʚ 

> 10 ʨʦʢʽʚ 

 

15 (36,6%) 

17 (41,5%) 

9 (22,0%) 

 

10 (20,0%) 

25 (50,0%) 

15 (30,0%) 

 

8 (15,1%) 

29 (54,7%) 

16 (30,2%) 

 

2 (15,4%) 

6 (46,2%) 

5 (38,5%) 

 

26,7Ñ0,8 

28,7Ñ0,6 

29,6Ñ0,8 

ʈ ʅɼ 
ʈ<5 ï 5-10=0,002 

ʈ5-10 - >10=0,04 

ʈ<5 ï 5-10<0,0001 

ʈ5-10 - >10=0,01 
ʅɼ 

ʈ<5 ï 5-10=0,02 

ʈ<5 - >10=0,006 

ʉʪʫʧʽʥʴ ɸɻ (2013, 2018) 

1 ʩʪʫʧʽʥʴ 

2 ʩʪʫʧʽʥʴ 

3 ʩʪʫʧʽʥʴ 

 

14 (34,1%) 

21 (51,2%) 

6 (14,6%) 

 

15 (30,0%) 

22 (44,0%) 

13 (26,0%) 

 

4 (7,5%) 

30 (56,6%) 

19 (35,8%) 

 

0 (0) 

6 (46,2%) 

7 (53,8%) 

 

25,6Ñ0,7 

28,8Ñ0,6 

30,2Ñ0,7 

ʈ 
ʈ1-3=0,04 

ʈ2-3<0,0001 
ʅɼ 

ʈ1-2<0,0001 

ʈ1-3<0,0001 

ʈ2-3=0,03 

ʈ1-2=0,005 

ʈ1-3=0,002 

ʈ1-2=0,002 

ʈ1-3<0,0001 

ʇʨʠʤʽʪʢʠ: 

1. ɯʄʊ ï ʽʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ. 

2.  ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʚʝʣʠʯʠʥʠ ɯʄʊ ʤʽʞ ʛʨʫʧʘʤʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ʉʪʴʶʜʝʥʪʘ (2-ʭ ʛʨʫʧ) ʽ ANOVA (ʜʣʷ 

3-ʭ ʛʨʫʧ). ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ % ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ɢ
2
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ʊʘʙʣʠʮʷ ɹ.4.1 ï ʈʽʚʝʥʴ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ 

ʆʬʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

1. ɾʽʥʢʠ  

ʤʦʣʦʜʦʛʦ ʚʽʢʫ 

(n=39) 

2. ʏʦʣʦʚʽʢʠ  

ʤʦʣʦʜʦʛʦ ʚʽʢʫ 

(n=37) 

3. ɾʽʥʢʠ  

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

(n=41) 

4. ʏʦʣʦʚʽʢʠ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

(n=43) 

ʉɸʊ, ʤʤ ʨʪ. ʩʪ. 149 (138; 158) 148 (136; 156) 152 (142; 164) 154 (142; 164) 

ʈ2-4=0,04 

ɼɸʊ, ʤʤ ʨʪ. ʩʪ. 92 (86; 96) 90 (84; 96) 92 (86; 98) 94 (86; 98) 

ʇɸʊ, ʤʤ ʨʪ. ʩʪ. 58 (48; 66) 56 (48; 66) 62 (48; 70) 66 (50; 72) 

ʈ2-4=0,02 

ɺʉɸʊ, ʤʤ ʨʪ. ʩʪ. 8 (2; 12) 8 (2; 10) 8 (4; 14) 10 (6; 14) 

ʈ2-4=0,03 

ɺɼɸʊ, ʤʤ ʨʪ. ʩʪ. 2 (2; 4) 4 (2; 6) 4 (2; 6) 4 (2; 6) 

ʏʉʉ ʟʘ 1 ʭʚ 80 (70; 84) 75 (70; 80) 78 (75; 82) 78 (70; 85) 

ʏʉʉ/ʇɸʊ 1,25 (1,10; 1,69) 1,28 (1,16; 1,68) 1,28 (1,11; 1,59) 1,22 (0,96; 1,57) 

ʈ2-4=0,02 

ʇʨʠʤʽʪʢʘ. ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʛʨʫʧʘʤʠ ʧʨʦʚʝʜʝʥʦ ʟʘ Kruskal-Wallis ANOVA test. 
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ʊʘʙʣʠʮʷ ɹ.4.2 ï ʇʦʢʘʟʥʠʢʠ ɼʄɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ 

ʇʦʢʘʟʥʠʢʠ ɼʄɸʊ 

1. ɾʽʥʢʠ  

ʤʦʣʦʜʦʛʦ ʚʽʢʫ 

(n=38) 

2. ʏʦʣʦʚʽʢʠ  

ʤʦʣʦʜʦʛʦ ʚʽʢʫ 

(n=18) 

3. ɾʽʥʢʠ  

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

(n=26) 

4. ʏʦʣʦʚʽʢʠ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

(n=37) 

1 2 3 4 5 

ʏʉʉ ʜʝʥ 74 (70; 82) 74 (67; 79) 78 (74; 83) 71 (69; 78) 

ʈ3-4=0,04 

ʏʉʉ ʥʽʯ 62 (57; 67) 61 (56; 67) 62 (55; 68) 60 (58; 64) 

ʎɯ, ʫʤ. ʦʜ. 1,19 (1,11; 1,28) 1,19 (1,12; 1,29) 1,24 (1,14; 1,40) 1,17 (1,10; 1,30) 

ʈ3-4=0,02 

ʉɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 147 (141; 159) 145 (142; 156) 147 (139; 155) 154 (145; 161) 

P2-4=0,03 

ʉɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 150 (145; 165) 152 (146; 162) 150 (144; 157) 158 (149; 168) 

ʈ1-4=0,04; P2-4=0,05; ʈ3-4=0,01 

ʉɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 141 (133; 149) 136 (130; 144) 141 (132; 152) 147 (137; 150) 

ʈ2-4=0,01 

ɼɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 88 (80; 91) 87 (82; 91) 89 (82; 93) 92 (83; 96) 

P2-4=0.03 

ɼɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 92 (85; 97) 93 (87; 97) 93 (85; 98) 98 (85; 102) 

ɼɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 78 (71; 83) 71 (69; 82) 82 (74; 85) 84 (74; 89) 

P1-2=0,04, P2-3=0,01, P2-4=0,004 

ʇɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 62 (58; 72) 62 (56; 66) 61 (54; 65) 61 (57; 65) 

ʇɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 61 (56; 71) 61 (56; 66) 59 (54; 65) 60 (57; 65) 

ʇɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 63 (54; 73) 60 (57; 73) 60 (54; 70) 63 (57; 68) 

ʉʝʨɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 108 (99; 112) 106 (102; 111) 107 (103; 112) 112 (105; 118) 

P2-4=0,05 

ʉʝʨɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 112 (103; 116) 111 (105; 114) 112 (107; 117) 118 (109; 121) 

ʈ2-4=0,02; ʈ3-4=0,04 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. ɹ.4.2 

1 2 3 4 5 

ʉʝʨɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 100 (92; 105) 94 (90; 102) 100 (92; 109) 105 (94; 108) 

P2-4=0,01 

ɯʅʊ ʜʦʙ, % 35 (30; 49) 34 (29; 38) 34 (30; 38) 37 (30; 41) 

ɯʅʊ ʜʝʥ, % 38 (30; 49) 35 (28; 41) 35 (30; 42) 39 (30; 44) 

ɯʅʊ ʥʽʯ, % 37 (27; 42) 34 (26; 41) 33 (28; 41) 35 (26; 41) 

ɺʉɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 15 (13; 17) 18 (15; 21) 16 (14; 16) 19 (16; 20) 

P3-4=0,02 

ɺʉɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 14 (12; 15) 16 (14; 20) 15 (13; 17) 16 (14; 18) 

P1-2=0,03; ʈ1-4=0,02 

ɺʉɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 14 (12; 17) 14 (11; 18) 12 (11; 16) 15 (13; 19) 

P3-4=0,03 

ɺɼɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 12 (10; 14) 14 (12; 17) 13 (12; 15) 15 (14; 16) 

P1-4=0,04 

ɺɼɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 10 (9; 15) 12 (11; 15) 12 (10; 15) 13 (10; 14) 

ɺɼɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 9 (8; 12) 10 (7; 11) 10 (8; 13) 11 (7; 15) 

ɼɯ ʉɸʊ, % 8 (5; 12) 8 (3; 13) 7 (1; 11) 10 (6; 14) 

P3-4=0,04 

ɼɯ ɼɸʊ, % 12 (10; 20) 14 (10; 16) 15 (11; 18) 17 (10; 26) 

P1-4=0,02, P2-4=0,03 

ʐʈʇ ʉɸʊ, ʤʤ ʨʪ. ʩʪ./ʛʦʜ 7 (6; 11) 8 (6; 11) 10 (7; 13) 8 (6; 10) 

P1-3=0,04 

ʐʈʇ ɼɸʊ, ʤʤ ʨʪ. ʩʪ./ʛʦʜ 6 (5; 8) 7 (5; 9) 7 (4; 9) 7 (6; 9) 

ʇʨʠʤʽʪʢʘ. ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʛʨʫʧʘʤʠ ʧʨʦʚʝʜʝʥʦ ʟʘ Kruskal-Wallis ANOVA test 
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ʊʘʙʣʠʮʷ ɹ.4.3 ï ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʮʷ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ 

ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʠ 

1.ʏʦʣʦʚʽʢʠ  

ʤʦʣʦʜʦʛʦ ʚʽʢʫ 

(n=37) 

2.ɾʽʥʢʠ  

ʤʦʣʦʜʦʛʦ ʚʽʢʫ 

(n=39) 

3.ʏʦʣʦʚʽʢʠ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

(n=43) 

4.ɾʽʥʢʠ  

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

(n=41) 

1 2 3 4 5 

ʂɼʈ, ʤʤ 51 (48; 53) 42 (40; 49) 50 (47; 53) 49 (45; 51) 

ʈ1-2<0,0001; P2-3<0,0001; P2-4=0,02 

ʂʉʈ, ʤʤ 31 (29; 32) 31 (27; 34) 32 (31; 36) 31 (29; 32) 

ʊɿʃʐʜ, ʤʤ 11,2 (10,0; 12,0) 10,0 (9,0; 11,2) 12,0 (11,0; 12,0) 11,5 (11,0; 12,0) 

P2-3<0,0001; P2-4=0,003 

ʊʄʐʇʜ, ʤʤ 11,1 (10,0; 12,0) 10,0 (9,0; 11,0) 11,5 (11,0; 12,0) 11,0 (10,8; 11,7) 

ʈ1-2=0,007; P2-3<0,0001; P2-4=0,005 

ɼɸ, ʤʤ 34 (31; 35) 33 (30; 34) 36 (34; 38) 33 (31; 35) 

ʈ1-3=0,01; P2-3<0,0001; P3-4=0,001 

ʇʐ, ʤʤ 27 (25; 28) 23 (22; 27) 27 (25; 29) 27 (24; 28) 

ʈ1-2=0,01; P2-3=0,005; P2-4=0,01 

ʇʇ, ʤʤ 32 (31; 33) 30 (29; 31) 32 (31; 33) 32 (31; 34) 

ʈ1-2=0,02; P2-3=0,01; P2-4=0,0009 

ʂɼʈ/ʇʐ 1,88 (1,67; 1,96) 1,85 (1,55; 2,00) 1,88 (1,68; 2,11) 1,81 (1,59; 2,04) 

ɺʊʄ 0,44 (0,39; 0,49) 0,45 (0,42; 0,51) 0,47 (0,42; 0,50) 0,46 (0,43; 0,50) 

ɯʄʄʃʐ, ʛ/ʤ
2
 123 (105; 142) 88 (74; 118) 126 (108; 145) 122 (104; 145) 

ʈ1-2=0,004; P2-3=0,0002; P2-4=0,001 

ɯʄʄʃʐ, ʛ/ʤ
2.7

 49 (44; 63) 40 (31; 55) 57 (48; 68) 59 (49; 67) 

ʈ1-2=0,04; P2-3<0,0001; P2-4<0,0001 

ʌɺ, % 60 (58; 62) 61 (60; 65) 60 (58; 62) 60 (58; 63) 

ʄʉʩ, (ʜʠʥ/ʩʤ
2
) 184 (165; 211) 171 (155; 212) 201 (182; 219) 201 (170; 231) 

P2-3=0,005 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. ɹ.4.3 

1 2 3 4 5 

ʄʉʜ, (ʜʠʥ/ʩʤ
2
) 155 (132; 173) 123 (102; 153) 158 (138; 178) 153 (138; 174) 

ʈ1-2=0,005; P2-3=0,0004; P2-4=0,003 

ʃʇ, ʤʤ 38 (36; 40) 34 (32; 37) 40 (37; 41) 36 (35; 38) 

ʈ1-2<0,0001; P2-3<0,0001; P2-4=0,03; P3-4=0,04 

ʆʃʇ, ʤʣ 67 (64; 73) 56 (51; 62) 70 (66; 74) 58 (55; 63) 

ʈ1-2<0,0001; P1-4<0,0001; P2-3<0,0001; P3-4<0,0001 

ɯʃʇ, ʤʤ/ʤ
2
 19 (17; 20) 18 (17; 20) 19 (17; 21) 19 (18; 20) 

ɯʃʇ, ʤʤ/ʤ
2,7

 8 (7; 9) 8 (8; 9) 8 (8; 10) 9 (8; 10) 

ʈ1-4=0,0001; P2-4=0,02 

ɯʆʃʇ, ʤʣ/ʤ
2
 33 (30; 36) 32 (28; 35) 34 (32; 37) 30 (28; 33) 

P1-4=0,004; P2-3=0,02; P3-4=0,0003 

ɯʆʃʇ, ʤʣ/ʤ
2,7

 14 (13; 16) 14 (12; 16) 15 (14; 17) 14 (13; 16) 

P2-3=0,008 

ʃʇ/ʂɼʈ 0,77 (0,73; 0,81) 0,78 (0,73; 0,82) 0,76 (0,72; 0,81) 0,75 (0,71; 0,80) 

ʃʇ/ɼɸ 1,16 (1,05; 1,22) 1,06 (0,94; 1,17) 1,09 (1,02; 1,14) 1,11 (1,05; 1,19) 

ʃʇ/ʇʇ 1,19 (1,09; 1,29) 1,10 (1,00; 1,19) 1,22 (1,09; 1,29) 1,12 (1,01; 1,22) 

P2-3=0,04; P3-4=0,04 

ʇʨʠʤʽʪʢʘ. ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʛʨʫʧʘʤʠ ʧʨʦʚʝʜʝʥʦ ʟʘ Kruskal-Wallis ANOVA test 
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ʊʘʙʣʠʮʷ ɹ.4.4 ï ʇʦʢʘʟʥʠʢʠ ɼʊʂ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ 

ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʠ 

1.ʏʦʣʦʚʽʢʠ  

ʤʦʣʦʜʦʛʦ ʚʽʢʫ 

(n=37) 

2.ɾʽʥʢʠ  

ʤʦʣʦʜʦʛʦ ʚʽʢʫ 

(n=39) 

3.ʏʦʣʦʚʽʢʠ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

(n=43) 

4.ɾʽʥʢʠ  

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

(n=41) 

Ve, ʤ/ʩ 1,00 (0,90;1,06) 1,10 (1,00; 1,20) 0,90 (0,70; 1,00) 0,90 (0,90; 1,00) 

ʨ1-2=0,005; ʨ1-3=0,04; ʨ2-3<0,0001; ʨ2-4<0,0001 

Va, ʤ/ʩ 0,90 (0,70; 1,00) 0,90 (0,80; 1,10) 0,90 (0,80; 1,00) 1,00 (0,90; 1,10) 

IVRT, ʤʩ 74 (70; 78) 80 (74; 80) 76 (74; 92) 74 (70; 80) 

ʨ1-2=0,02; ʨ2-4=0,04 

DT, ʤʩ 178 (170; 180) 170 (160; 170) 180 (170; 210) 178 (170; 180) 

ʨ1-2=0,007; ʨ2-3<0,0001; ʨ2-4=0,002 

Ve/Va 1,00 (0,90; 1,43) 1,20 (1,00; 1,33) 1,00 (0,77;1,25) 0,90 (0,81; 1,20) 

ʈ2-3=0,01; ʨ2-4=0,008 

E/e' ʩʝʨʝʜ 6,5 (5,6; 7,8) 6,7 (5,9; 8,2) 7,1 (5,9; 8,2) 7,4 (6,0; 8,2) 

ʨ1-3=0,04; ʨ1-4=0,006; ʨ2-4=0,009 

ʇʨʠʤʽʪʢʘ. ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʛʨʫʧʘʤʠ ʧʨʦʚʝʜʝʥʦ ʟʘ Kruskal-Wallis ANOVA test.



 

 

 

2
2
1 

ʊʘʙʣʠʮʷ ɹ.5.1 ï ʈʽʚʝʥʴ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ (ʥʘ 1-ʤʫ ʚʽʟʠʪʽ) ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

ʆʬʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 
ʉʪʘʪʠʩʪʠʢʘ ʟʘ Kruskal-

Wallis ANOVA test 

1. ɺʅ < 1,1 (n=43) 
2. ɺʇ ï 1,1-2,4 

(n=73) 

3. ɺɺ > 2,4 

(n=44) 
P1-2 P1-3 P2-3 

ʉɸʊ, ʤʤ ʨʪ. ʩʪ. 144 (138; 156) 152 (144; 162) 156 (142; 168) 0,04 0,02 0,82 

ɼɸʊ, ʤʤ ʨʪ. ʩʪ. 90 (84; 94) 92 (84; 96) 96 (88; 100) 0,78 0,03 0,11 

ʇɸʊ, ʤʤ ʨʪ. ʩʪ. 54 (46; 70) 60 (48; 72) 60 (50; 78) 0,29 0,31 1,00 

ɺʉɸʊ ʚʽʟʠʪ, ʤʤ ʨʪ. ʩʪ. 6 (2; 8) 8 (4; 12) 12 (8; 16) 0,52 0,008 0,03 

ɺɼɸʊ ʚʽʟʠʪ, ʤʤ ʨʪ. ʩʪ. 4 (2; 6) 4 (2; 4) 6 (4; 8) 1,00 0,33 0,41 

ʏʉʉ ʟʘ 1 ʭʚ 68 (60; 74) 74 (70; 85) 77 (72; 86) 0,23 0,02 0,45 

ʏʉʉ/ʇɸʊ 1,26 (1,09; 1,70) 1,23 (1,11; 1,63) 1,28 (1,06; 1,63) 1,00 1,00 1,00 

ʇʨʠʤʽʪʢʠ (ʪʫʪ ʽ ʚ ʥʘʩʪʫʧʥʠʭ ʪʘʙʣʠʮʷʭ): 

1. ɺʅ, ɺʇ ʽ ɺɺ ï ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ, ʧʦʤʽʨʥʠʡ ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚʽʜʧʦʚʽʜʥʦ. 

2. ʉɸʊ, ɼɸʊ ʽ ʇɸʊ ï ʩʠʩʪʦʣʽʯʥʠʡ, ʜʽʘʩʪʦʣʽʯʥʠʡ ʽ ʧʫʣʴʩʦʚʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ ʚʽʜʧʦʚʽʜʥʦ. 

3. ɺʉɸʊ ʽ ɺɼɸʊ ï ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʩʠʩʪʦʣʽʯʥʦʛʦ ʽ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʽʜ ʯʘʩ ʚʽʟʠʪʫ. 
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ʊʘʙʣʠʮʷ ɹ.5.2 ï ʈʽʚʝʥʴ ʦʬʽʩʥʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʽ ʏʉʉ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

(ʥʘ 1-ʤʫ ʚʽʟʠʪʽ) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 ʧʽʩʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʧ ʟʘ ʨʽʚʥʝʤ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʆʬʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 
ʉʪʘʪʠʩʪʠʢʘ ʟʘ Kruskal-Wallis 

ANOVA test 

1. ɺʅ < 1,1 (n=25) 
2. ɺʇ ï 1,1-2,4 

(n=56) 

3. ɺɺ > 2,4 

(n=23) 
P1-2 P1-3 P2-3 

ʈʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, 

ʧʛ/ʤʣ 
275 (235; 302) 264 (215; 308) 298 (290; 315) 1,00 0,62 0,41 

ʉɸʊ, ʤʤ ʨʪ. ʩʪ. 148 (138; 160) 150 (140; 160) 152 (146; 158) 0,97 0,55 1,00 

ɼɸʊ, ʤʤ ʨʪ. ʩʪ. 94 (92; 96) 92 (84; 96) 96 (88; 100) 0,81 1,00 0,51 

ʇɸʊ, ʤʤ ʨʪ.ʩʪ. 50 (46; 64) 60 (46; 72) 56 (50; 66) 0,19 1,00 0,94 

ɺʉɸʊ, ʤʤ ʨʪ. ʩʪ. 8 (4; 12) 8 (4; 12) 10 (6; 14) 1,00 1,00 0,66 

ɺɼɸʊ, ʤʤ ʨʪ. ʩʪ. 4 (2; 6) 2 (2; 4) 4 (2; 6) 0,21 1,00 1,00 

ʏʉʉ ʟʘ 1 ʭʚ 74 (69; 83) 75 (71; 83) 76 (72; 81) 1,00 1,00 1,00 

ʏʉʉ/ʇɸʊ 1,53 (1,13; 1,73) 1,23 (1,09; 1,55) 1,29 (1,16; 1,59) 0,45 1,00 1,00 

ʇʨʠʤʽʪʢʘ. ɺʅ, ɺʇ ʽ ɺɺ ï ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ, ʧʦʤʽʨʥʠʡ ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚʽʜʧʦʚʽʜʥʦ. 
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ʊʘʙʣʠʮʷ ɹ.5.3 ï ʈʽʚʝʥʴ ʦʬʽʩʥʦʛʦ ɸʊ ʽ ʏʉʉ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ (ʥʘ 1-ʤʫ ʚʽʟʠʪʽ) ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʆʬʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʧʛ/ʤʣ 
ʉʪʘʪʠʩʪʠʢʘ ʟʘ Kruskal-Wallis 

ANOVA test 

1. ɺʅ < 206 

(n=40) 

2. ɺʇ ï 206-325 

(n=79) 

3. ɺɺ > 325 

(n=41) 
P1-2 P1-3 P2-3 

ʉɸʊ, ʤʤ ʨʪ. ʩʪ. 142 (138; 148) 152 (144; 160) 158 (150; 162) 0,02 0,0003 0,10 

ɼɸʊ, ʤʤ ʨʪ. ʩʪ. 86 (82; 92) 94 (88; 100) 98 (92; 104) 0,03 0,001 0,22 

ʇɸʊ, ʤʤ ʨʪ.ʩʪ. 56 (50; 72) 58 (50; 68) 60 (54; 72) 1,00 0,48 0,96 

ɺʉɸʊ, ʤʤ ʨʪ. ʩʪ. 4 (2; 8) 8 (4; 12) 14 (10; 16) 0,04 <0,0001 0,01 

ɺɼɸʊ, ʤʤ ʨʪ. ʩʪ. 2 (0; 4) 4 (2; 6) 6 (2; 8) 0,67 0,04 0,58 

ʏʉʉ ʟʘ 1 ʭʚ 66 (62; 74) 74 (70; 84) 78 (70; 86) 0,03 0,008 0,12 

ʏʉʉ/ʇɸʊ 1,17 (1,08; 1,33) 1,27 (1,10; 1,46) 1,30 (1,20; 1,64) 0,59 0,04 0,91 

ʇʨʠʤʽʪʢʘ. ɺʅ, ɺʇ ʽ ɺɺ ï ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ, ʧʦʤʽʨʥʠʡ ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚʽʜʧʦʚʽʜʥʦ. 
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ʊʘʙʣʠʮʷ ɹ.5.4 ï ʇʦʢʘʟʥʠʢʠ ɼʄɸʊ ʽ ʏʉʉ (ʜʘʥʽ 24-ʛʦʜʠʥʥʦʛʦ ʤʦʥʽʪʦʨʫʚʘʥʥʷ) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

ʇʦʢʘʟʥʠʢʠ 

ɼʄɸʊ 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 
ʉʪʘʪʠʩʪʠʢʘ ʟʘ Kruskal-Wallis 

ANOVA & median test 

1. ɺʅ < 1,1 (n=32) 
2. ɺʇ ï 1,1-2,4 

(n=53) 

3. ɺɺ > 2,4 

(n=34) 
P1-2 P1-3 P2-3 

1 2 3 4 5 6 7 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ 

ʘʣʴʜʦʩʪʝʨʦʥʫ, ʧʛ/ʤʣ 
200 (174; 277) 297 (232; 322) 337 (308; 365) 0,002 <0,0001 0,0004 

ʏʉʉ ʜʝʥ  72 (68; 79) 75 (70; 81) 78 (70; 86) 0,11 0,02 0,18 

ʏʉʉ ʥʽʯ 60 (56; 65) 65 (59; 71) 68 (62; 75) 0,04 0,001 0,07 

ʎɯ, ʫʤ. ʦʜ. 1,21 (1,15; 1,38) 1,14 (1,08; 1,26) 1,13 (1,01; 1,20) 0,17 0,03 1,00 

ʉɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 144 (140; 154) 148 (142; 158) 152 (142; 162) 0,22 0,01 0,16 

ʉɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 151 (142; 160) 154 (148; 164) 157 (148; 165) 0,74 0,02 0,32 

ʉɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 138 (132; 148) 142 (132; 150) 145 (134; 153) 0,43 0,04 0,76 

ɼɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 87 (77; 91) 89 (83; 94) 94 (85; 98) 0,76 0,02 0,05 

ɼɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 93 (84; 98) 91 (85; 98) 96 (90; 101) 0,30 0,25 0,04 

ɼɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 75 (69; 84) 83 (74; 85) 84 (74; 90) 0,04 0,03 0,94 

ʇɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 57 (54; 70) 60 (54; 64) 59 (59; 69) 0,79 0,84 1,00 

ʇɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 58 (54; 71) 63 (53; 65) 63 (58; 67) 0,08 0,09 1,00 

ʇɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 63 (54; 68) 60 (55; 68) 62 (60; 73) 0,20 1,00 0,87 

ʉʝʨɸʊʜʦʙ, ʤʤ ʨʪ. ʩʪ. 106 (97; 112) 108 (102; 116) 109 (105; 114) 0,75 0,23 0,98 

ʉʝʨɸʊʜʝʥ, ʤʤ ʨʪ. ʩʪ. 110 (103; 119) 114 (105; 120) 116 (110; 124) 0,28 0,04 0,56 

ʉʝʨɸʊʥʽʯ, ʤʤ ʨʪ. ʩʪ. 95 (90; 106) 102 (95; 110) 105 (97; 111) 0,04 0,009 0,37 

ɯʅʊ ʜʦʙ, % 32 (30; 40) 36 (32; 41) 40 (35; 44) 0,14 0,004 0,09 

ɯʅʊ ʜʝʥ, % 34 (28; 39) 36 (30; 44) 42 (34; 49) 0,87 0,02 0,04 

ɯʅʊ ʥʽʯ, % 30 (25; 38) 35 (29; 42) 36 (28; 44) 0,04 0,02 1,00 

ɺʉɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 16 (14; 19) 17 (14; 20) 19 (16; 22) 1,00 0,43 0,82 

ɺʉɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 14 (13; 17) 16 (13; 20) 16 (14; 18) 0,49 0,43 1,00 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. ɹ.5.4 

1 2 3 4 5 6 7 

ɺʉɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 12 (11; 17) 15 (12; 18) 16 (13; 20) 0,42 0,05 0,81 

ɺɼɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 12 (11; 15) 14 (12; 16) 16 (12; 19) 0,38 0,04 0,57 

ɺɼɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 11 (10; 13) 12 (11; 15) 13 (10; 16) 0,47 0,38 0,95 

ɺɼɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 8 (7; 11) 11 (8; 14) 13 (10; 15) 0,07 0,02 0,59 

ɼɯ ʉɸʊ, % 10 (4; 15) 8 (4; 11) 6 (2; 10) 0,69 0,10 0,45 

ɼɯ ɼɸʊ, % 16 (12; 23) 14 (10; 18) 9 (3; 15) 0,60 0,03 0,06 

ʐʈʇ ʉɸʊ, 

 ʤʤ ʨʪ.ʩʪ./ʛʦʜ 
6 (4; 10) 9 (6; 12) 11 (8; 14) 0,36 0,04 0,62 

ʐʈʇ ɼɸʊ, 

 ʤʤ ʨʪ.ʩʪ./ʛʦʜ 
6 (4; 7) 8 (5; 9) 10 (4; 12) 0,47 0,09 0,39 

ʇʨʠʤʽʪʢʘ. ɺʅ, ɺʇ ʽ ɺɺ ï ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ, ʧʦʤʽʨʥʠʡ ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3 ʚʽʜʧʦʚʽʜʥʦ. 
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ʊʘʙʣʠʮʷ ɹ.5.5 ï ʍʘʨʘʢʪʝʨ ʜʦʙʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ɸʊ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ʇʦʢʘʟʥʠʢʠ 

ɼʄɸʊ 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʧʛ/ʤʣ 
ʉʪʘʪʠʩʪʠʢʘ ʟʘ Kruskal-Wallis 

ANOVA test 

1. ɺʅ < 206 

(n=26) 

2. ɺʇ ï 206-325 

(n=60) 

3. ɺɺ > 325 

(n=34) 
P1-2 P1-3 P2-3 

1 2 3 4 5 6 7 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ 

ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 
1,04 (0,64; 1,32) 2,04 (1,22; 2,35) 2,43 (2,25; 3,40) 0,0006 <0,0001 0,0003 

ʏʉʉ ʜʝʥ  72 (67; 78) 75 (71; 80) 78 (72; 82) 0,24 0,03 0,19 

ʏʉʉ ʥʽʯ 60 (56; 64) 62 (58; 66) 66 (62; 70) 0,38 0,04 0,17 

ʎɯ, ʫʤ. ʦʜ. 1,21 (1,12; 1,36) 1,22 (1,11; 1,38) 1,18 (1,06;1,29)  0,85 0,61 0,42 

ʉɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 144 (140; 152) 147 (141; 157) 155 (146; 160) 0,22 0,005 0,02 

ʉɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 149 (142; 156) 152 (148; 163) 157 (149; 165) 0,18 0,004 0,04 

ʉɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 138 (132; 144) 142 (136; 148) 149 (137; 153) 0,05 0,0009 0,03 

ɼɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 86 (80; 92) 89 (84; 94) 92 (90; 98) 0,21 0,03 0,30 

ɼɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 92 (82; 98) 94 (85; 98) 96 (90; 101) 0,38 0,06 0,44 

ɼɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 78 (69; 84) 80 (71; 84) 88 (78; 92) 0,43 0,0006 0,002 

ʇɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 60 (55; 66) 62 (56; 65) 61 (54; 71) 0,62 0,94 1,00 

ʇɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 60 (53; 65) 61 (56; 66) 59 (54; 70) 1,00 1,00 0,92 

ʇɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 61 (56; 69) 63 (57; 69) 62 (54; 70) 0,85 1,00 1,00 

ʉʝʨɸʊʜʦʙ, ʤʤ ʨʪ. ʩʪ. 104 (100; 112) 108 (104; 115) 114 (108; 120) 0,31 0,04 0,10 

ʉʝʨɸʊʜʝʥ, ʤʤ ʨʪ. ʩʪ. 107 (105; 120) 114 (110; 128) 125 (117; 130) 0,09 0,004 0,05 

ʉʝʨɸʊʥʽʯ, ʤʤ ʨʪ. ʩʪ. 96 (90; 105) 98 (94; 110) 105 (102; 114) 0,42 0,03 0,18 

ɯʅʊ ʜʦʙ, % 31 (29; 39) 36 (32; 41) 41 (38; 48) 0,17 0,008 0,10 

ɯʅʊ ʜʝʥ, % 34 (28; 39) 38 (30; 47) 46 (34; 54) 0,12 0,006 0,03 

ɯʅʊ ʥʽʯ, % 29 (25; 32) 35 (28; 42) 39 (36; 45) 0,05 0,0009 0,02 

ɺʉɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 14 (12; 18) 16 (15; 19) 18 (15; 20) 0,32 0,14 0,53 

ɺʉɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 14 (12; 16) 14 (14; 19) 16 (14; 18) 1,00 0,74 0,68 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. ɹ.5.5 

1 2 3 4 5 6 7 

ɺʉɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 12 (10; 18) 14 (11; 17) 16 (13; 20) 0,41 0,05 0,30 

ɺɼɸʊ ʜʦʙ, ʤʤ ʨʪ. ʩʪ. 13 (12; 15) 13 (12; 16) 14 (12; 16) 1,00 0,92 1,00 

ɺɼɸʊ ʜʝʥ, ʤʤ ʨʪ. ʩʪ. 12 (10; 15) 12 (10; 15) 12 (10; 14) 1,00 1,00 1,00 

ɺɼɸʊ ʥʽʯ, ʤʤ ʨʪ. ʩʪ. 8 (6; 12) 9 (8; 13) 12 (10; 15) 0,88 0,07 0,24 

ɼɯ ʉɸʊ, % 12 (5; 14) 9 (4; 12) 6 (2; 8) 0,09 0,008 0,07 

ɼɯ ɼɸʊ, % 15 (10; 24) 13 (10; 19) 10 (6; 14) 0,27 0,01 0,05 

ʐʈʇ ʉɸʊ,  

ʤʤ ʨʪ.ʩʪ./ʛʦʜ 
5 (3; 9) 8 (5; 11) 11 (6; 12) 0,11 0,007 0,13 

ʐʈʇ ɼɸʊ,  

ʤʤ ʨʪ.ʩʪ./ʛʦʜ 
4 (2; 7) 7 (5; 9) 9 (5; 11) 0,32 0,04 0,27 

ʇʨʠʤʽʪʢʘ. ɺʅ, ɺʇ ʽ ɺɺ ï ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ, ʧʦʤʽʨʥʠʡ ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ ʚʽʜʧʦʚʽʜʥʦ 
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ʊʘʙʣʠʮʷ ɹ.5.6 ï ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʮʷ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʠ 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 
ʉʪʘʪʠʩʪʠʢʘ ʟʘ Kruskal -

Wallis ANOVA test 

1. ɺʅ < 1,1 (n=43) 
2. ɺʇ - 1,1-2,4 

(n=73) 

3. ɺɺ > 2,4 

(n=44) 
P1-2 P1-3 P2-3 

1 2 3 4 5 6 7 

ʂɼʈ, ʤʤ 47 (41; 53) 49 (46; 52) 49 (46; 51) 0,70 1,00 1,00 

ʂʉʈ, ʤʤ 31 (27; 34) 31 (29; 34) 32 (29; 34) 1,00 1,00 1,00 

ʊɿʃʐʜ, ʤʤ 11,2 (10,3; 12,0) 11,2 (10,0; 12,0) 11,4 (11,0; 12,0) 1,00 0,25 0,38 

ʊʄʐʇʜ, ʤʤ 11,0 (10,0; 11,5) 11,0 (10,0; 12,0) 11,6 (11,2; 12,4) 1,00 0,04 0,02 

ɼɸ, ʤʤ 34 (31; 35) 33 (31; 35) 35 (32; 37) 1,00 0,53 0,29 

ʇʐ, ʤʤ 27 (24; 29) 27 (23; 28) 27 (24; 28) 1,00 1,00 1,00 

ʇʇ, ʤʤ 31 (30; 33) 31 (31; 33) 32 (31; 34) 1,00 0,80 0,83 

ʂɼʈ/ʇʐ 1,89 (1,51; 2,00) 1,86 (1,68; 2,12) 1,81 (1,63; 1,94) 1,00 1,00 0,86 

ɺʊʄ 0,45 (0,42; 0,49) 0,45 (0,42; 0,49) 0,47 (0,43; 0,52) 1,00 0,71 0,18 

ɯʄʄʃʐ, ʛ/ʤ
2
 118 (88; 143) 122 (97; 144) 119 (99; 131) 1,00 1,00 1,00 

ɯʄʄʃʐ, ʛ/ʤ
2,7

 47 (37; 61) 53 (40; 65) 55 (48; 63) 0,60 0,16 1,00 

ʌɺ, % 60 (59; 65) 59 (58; 63) 59 (56; 62) 0,45 0,67 1,00 

ʄʉʩ, (ʜʠʥ/ʩʤ
2
) 180 (162; 215) 197 (169; 217) 192 (178; 220) 1,00 0,83 1,00 

ʄʉʜ, (ʜʠʥ/ʩʤ
2
) 139 (121; 168) 153 (124; 174) 154 (136; 173) 0,62 0,33 1,00 

 

ʃʇ, ʤʤ 36 (34; 38) 36 (34; 39) 38 (36; 41) 1,00 0,23 0,11 

ʆʃʇ, ʤʣ 63 (54; 68) 62 (60; 69) 67 (56; 67) 0,50 0,05 0,03 

ɯʃʇ, ʤʤ/ʤ
2
 18 (18; 21) 19 (18; 21) 22 (19; 24) 0,68 0,0003 0,005 

ɯʃʇ, ʤʤ/ʤ
2,7

 8 (8; 9) 9 (8; 9) 10 (8; 10) 0,87 0,04 0,25 

ɯʆʃʇ, ʤʣ/ʤ
2
 32 (29; 35) 33 (31; 36) 35 (31; 38) 1,00 0,001 <0,0001 

ɯʆʃʇ, ʤʣ/ʤ
2,7

 14 (12; 15) 15 (14; 16) 16 (14; 18) 0,48 0,03 0,29 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. ɹ.5.6 

1 2 3 4 5 6 7 

ʃʇ/ʂɼʈ 0,77 (0,72; 0,82) 0,76 (0,72; 0,80) 0,78 (0,73; 0,81) 1,00 1,00 1,00 

ʃʇ/ɼɸ 1,08 (1,00; 1,17) 1,12 (1,04; 1,19) 1,09 (1,00; 1,18) 0,85 1,00 1,00 

ʃʇ/ʇʇ 1,13 (1,05; 1,25) 1,16 (1,05; 1,27) 1,15 (1,04; 1,26) 1,00 1,00 1,00 

ʇʨʠʤʽʪʢʘ. ɺʅ, ɺʇ ʽ ɺɺ ï ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ, ʧʦʤʽʨʥʠʡ ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3. 
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ʊʘʙʣʠʮʷ ɹ.5.7 ï ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʮʷ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ  

ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʠ 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʧʛ/ʤʣ 
ʉʪʘʪʠʩʪʠʢʘ ʟʘ Kruskal -

Wallis ANOVA test 

1. ɺʅ < 206 

(n=40) 

2. ɺʇ - 206-325 

(n=79) 

3. ɺɺ > 325 

(n=41) 
P1-2 P1-3 P2-3 

1 2 3 4 5 6 7 

ʂɼʈ, ʤʤ 49 (45; 53) 49 (45; 51) 50 (43; 52) 1,00 1,00 1,00 

ʂʉʈ, ʤʤ 31 (30; 32) 31 (29; 34) 32 (29; 34) 1,00 1,00 1,00 

ʊɿʃʐʜ, ʤʤ 11,2 (10,6; 12,0) 11,2 (10,0; 12,0) 11,6 (10,0; 12,0) 1,00 1,00 0,45 

ʊʄʐʇʜ, ʤʤ 11,0 (10,0; 12,0) 11,0 (10,0; 11,5) 11,2 (10,0; 12,0) 1,00 0,89 0,23 

ɼɸ, ʤʤ 34 (31; 36) 34 (31; 36) 35 (33; 37) 1,00 0,79 1,00 

ʇʐ, ʤʤ 25 (22; 28) 27 (24; 29) 28 (24; 29) 0,02 0,04 0,72 

ʇʇ, ʤʤ 31 (31; 34) 31 (31; 34) 32 (31; 35) 1,00 ,0,17 0,14 

ʂɼʈ/ʇʐ 1,90 (1,78; 2,23) 1,81 (1,55; 2,00) 1,84 (1,77; 2,00) 0,01 0,04 0,48 

ɺʊʄ 0,45 (0,43; 0,48) 0,45 (0,41; 0,50) 0,48 (0,42; 0,52) 1,00 0,74 0,38 

ɯʄʄʃʐ, ʛ/ʤ
2
 111 (92; 133) 119 (89; 135) 124 (108; 160) 0,22 0,008 0,21 

ɯʄʄʃʐ, ʛ/ʤ
2,7

 50 (43; 65) 51 (39; 62) 54 (44; 67) 1,00 1,00 0,26 

ʌɺ, % 60 (58; 64) 60 (57; 65) 58 (55; 60) 0,90 1,00 0,12 

ʄʉʩ, (ʜʠʥ/ʩʤ
2
) 191 (168; 214) 190 (167; 217) 194 (170; 223) 1,00 1,00 1,00 

ʄʉʜ, (ʜʠʥ/ʩʤ
2
) 144 (127; 170) 148 (124; 164) 163 (131; 180) 1,00 0,007 0,02 

 

ʃʇ, ʤʤ 37 (36; 40) 37 (34; 40) 38 (36; 41) 1,00 1,00 1,00 

ʆʃʇ, ʤʣ 63 (58; 73) 65 (58; 70) 61 (56; 66) 1,00 0,59 0,38 

ɯʃʇ, ʤʤ/ʤ
2
 

18 (17; 20) 19 (17; 20) 21 (19; 22) 0,14 0,0007 
<0,000

1 
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3
1 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. ɹ.5.7 

1 2 3 4 5 6 7 

ɯʃʇ, ʤʤ/ʤ
2,7

 8 (8; 9) 8 (8; 9) 9 (8; 10) 1,00 1,00 0,28 

ɯʆʃʇ, ʤʣ/ʤ
2
 30 (28; 32) 33 (30; 36) 36 (32; 39) 0,007 <0,0001 0,04 

ɯʆʃʇ, ʤʣ/ʤ
2,7

 14 (12; 15) 14 (13; 16) 15 (14; 16) 1,00 1,00 1,00 

ʃʇ/ʂɼʈ 0,77 (0,74; 0,81) 0,76 (0,71; 0,82) 0,78 (0,73; 0,80) 1,00 1,00 1,00 

ʃʇ/ɼɸ 1,11 (1,04; 1,22) 1,09 (1,00; 1,17) 1,10 (1,05; 1,18) 0,72 1,00 1,00 

ʃʇ/ʇʇ 1,12 (1,00; 1,24) 1,15 (1,03; 1,29) 1,21 (1,09; 1,31) 1,00 0,03 0,09 

ʇʨʠʤʽʪʢʘ. ɺʅ, ɺʇ ʽ ɺɺ ï ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ, ʧʦʤʽʨʥʠʡ ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ. 
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ʊʘʙʣʠʮʷ ɹ.5.8 ï ʇʦʢʘʟʥʠʢʠ ɼʊʂ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ 

ʨʽʚʥʷ ʛʘʣʝʢʪʠʥʫ-3 

ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʠ 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3, ʥʛ/ʤʣ 
ʉʪʘʪʠʩʪʠʢʘ ʟʘ Kruskal -

Wallis ANOVA test 

1. ɺʅ < 1,1 

(n=43) 

2. ɺʇ - 1,1-2,4 

(n=73) 

3. ɺɺ > 2,4 

(n=44) 
P1-2 P1-3 P2-3 

Ve, ʤ/ʩ 1,04 (0,96; 1,25) 1,06 (0,92; 1,18) 1,00 (0,90; 1,10) 1,00 0,67 0,51 

Va, ʤ/ʩ 0,90 (0,74; 1,00) 1,00 (0,84; 1,10) 1,04 (0,80; 1,08) 0,69 0,04 0,38 

IVRT, ʤʩ 74 (73; 82) 78 (71; 80) 79 (70; 79) 0,84 0,11 0,19 

DT, ʤʩ 170 (164; 180) 174 (170; 186) 182 (178; 188) 0,77 0,02 0,05 

Ve/Va 1,16 (0,98; 1,43) 1,05 (0,83; 1,22) 0,95 (0,82; 1,06) 0,08 0,009 0,10 

E/e' ʩʝʨʝʜ 6,3 (5,6; 7,5) 6,5 (5,6; 7,8) 8,3 (6,8; 9,0) 0,54 0,006 0,004 

ʇʨʠʤʽʪʢʘ. ɺʅ, ɺʇ ʽ ɺɺ ï ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ, ʧʦʤʽʨʥʠʡ ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʘʣʝʢʪʠʥʫ-3. 
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ʊʘʙʣʠʮʷ ɹ.5.9 ï ʇʦʢʘʟʥʠʢʠ ɼʊʂ ʚ ʧʘʮʽʻʥʪʽʚ ʟ ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʣʘʟʤʦʚʦʛʦ 

ʨʽʚʥʷ ʘʣʴʜʦʩʪʝʨʦʥʫ 

ɽʭʦʂɻ-ʧʦʢʘʟʥʠʢʠ 

ʇʣʘʟʤʦʚʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ, ʧʛ/ʤʣ 
ʉʪʘʪʠʩʪʠʢʘ ʟʘ Kruskal -

Wallis ANOVA test 

1. ɺʅ < 206 

(n=40) 

2. ɺʇ - 206-325 

(n=79) 

3. ɺɺ > 325 

(n=41) 
P1-2 P1-3 P2-3 

Ve, ʤ/ʩ 1,10 (0,94; 1,20) 1,02 (0,88; 1,14)  0,92 (0,88; 1,10) 0,34 0,03 0,22 

Va, ʤ/ʩ 0,86 (0,80; 1,00) 0,98 (0,80; 1,10) 1,06 (0,96; 1,16) 0,04 0,008 0,13 

IVRT, ʤʩ 77 (72; 80) 76 (70; 84) 87 (80; 98) 1,00 0,03 0,01 

DT, ʤʩ 170 (168; 182) 175 (170; 186) 186 (180; 198) 0,17 0,007 0,04 

Ve/Va 1,19 (0,96; 1,32) 1,03 (0,88; 1,21) 0,90 (0,82; 1,08) 0,04 0,002 0,05 

E/e' ʩʝʨʝʜ 6,2 (5,9; 7,0) 6,6 (6,0; 7,4) 8,5 (7,6; 9,1) 0,28 
<0,000

1 
0,0008 

ʇʨʠʤʽʪʢʘ: ɺʅ, ɺʇ ʽ ɺɺ ï ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʡ, ʧʦʤʽʨʥʠʡ ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʣʴʜʦʩʪʝʨʦʥʫ.  
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ɼʦʜʘʪʦʢ ɺ 

ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʘʧʨʦʙʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ 

1. ʆʥʠʱʫʢ ʊʇ. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʦʬʽʩʥʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ 

ʫ ʭʚʦʨʠʭ ʥʘ ʛʽʧʝʨʪʦʥʽʯʥʫ ʭʚʦʨʦʙʫ ɯɯ ʩʪʘʜʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʪʘ ʚʽʢʫ. ʊʝʟʠ 

ʜʦʧʦʚʽʜʝʡ 88-ʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʽʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɯʥʥʦʚʘʮʽʾ ʚ ʤʝʜʠʮʠʥʽè; 2019 ɹʝʨ 28-30; ɯʚʘʥʦï

ʌʨʘʥʢʽʚʩʴʢ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ; ɼɺʅɿ çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè. 2019:104. ï ʇʫʙʣʽʢʘʮʽʷ ʪʝʟ, ʧʦʩʪʝʨʥʘ ʜʦʧʦʚʽʜʴ. 

2. ʆʥʠʱʫʢ ʊʇ. ɺʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʘʥʫ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ ʥʘ 

ʧʽʜʩʪʘʚʽ ʦʮʽʥʢʠ ʚʝʣʠʯʠʥʠ ʢʦʤʧʣʝʢʩʫ ʽʥʪʠʤʘ-ʤʝʜʽʘ ʚ ʭʚʦʨʠʭ ʥʘ ʛʽʧʝʨʪʦʥʽʯʥʫ 

ʭʚʦʨʦʙʫ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ɿʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ʥʘʫʢʦʚʦï

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʄʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʉʫʯʘʩʥʽ ʩʪʘʥʜʘʨʪʠ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚè;2019 ʂʚʽʪ 11; ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ. ɼɺʅɿ çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè. 

2019:69-70. ï ʇʫʙʣʽʢʘʮʽʷ ʪʝʟ, ʧʦʩʪʝʨʥʘ ʜʦʧʦʚʽʜʴ. 

3. ʆʥʠʱʫʢ ʊʇ. ɻʝʥʜʝʨʥʦ-ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʣʘʟʤʦʚʠʭ ʨʽʚʥʽʚ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ ʭʚʦʨʠʭ ʥʘ ʛʽʧʝʨʪʦʥʽʯʥʫ ʭʚʦʨʦʙʫ. ʄʘʪʝʨʽʘʣʠ XXIɯI 

ʄʽʞʥʘʨʦʜʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʢʦʥʛʨʝʩʫ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ; 2019 ʂʚʽʪ 15-

17; ʊʝʨʥʦʧʽʣʴ. ʊʝʨʥʦʧʽʣʴ: ʋʢʨʤʝʜʢʥʠʛʘ. 2019:18. ï ʇʫʙʣʽʢʘʮʽʷ ʪʝʟ, ʧʦʩʪʝʨʥʘ 

ʜʦʧʦʚʽʜʴ. 

4. ʆʥʠʱʫʢ ʊʇ. ʌʘʢʪʦʨʠ ʩʝʨʮʝʚʦïʩʫʜʠʥʥʦʛʦ ʨʠʟʠʢʫ ʪʘ ʧʣʘʟʤʦʚʽ ʨʽʚʥʽ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ ʭʚʦʨʠʭ ʥʘ ʛʽʧʝʨʪʦʥʽʯʥʫ ʭʚʦʨʦʙʫ. ʄʘʪʝʨʽʘʣʠ XVɯ 

ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ "ʇʝʨʰʠʡ ʢʨʦʢ 

ʚ ʥʘʫʢʫ-2019"; 2019 ʂʚʽʪ 18-19; ɺʽʥʥʠʮʷ. ɺʽʥʥʠʮʷ: ɺʅʄʋ ʽʤʝʥʽ ʄ.ɯ. ʇʠʨʦʛʦʚʘ. 

2019:454-455. ï ʇʫʙʣʽʢʘʮʽʷ ʪʝʟ, ʫʩʥʘ ʜʦʧʦʚʽʜʴ. 

5. ʆʥʠʱʫʢ ʊʇ. ɸʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʢʣʘʧʘʥʥʦʛʦ ʘʧʘʨʘʪʫ 

ʩʝʨʮʷ ʫ ʭʚʦʨʠʭ ʥʘ ʛʽʧʝʨʪʦʥʽʯʥʫ ʭʚʦʨʦʙʫ ɯɯ ʩʪʘʜʽʾ ʨʽʟʥʦʾ ʩʪʘʪʽ ʪʘ ʚʽʢʫ. ʄʘʪʝʨʽʘʣʠ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʉʪʘʥʜʘʨʪʠ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʚ ʢʣʽʥʽʮʽ ʚʥʫʪʨʽʰʥʽʭ ʭʚʦʨʦʙè; 2019 ʂʚʽʪ 25; ɺʽʥʥʠʮʷ. 

ɺʽʥʥʠʮʷ: ʊʆɺ çɺʽʥʥʠʮʴʢʘ ʤʽʩʴʢʘ ʜʨʫʢʘʨʥʷè. 2019:39-40. ï ʇʫʙʣʽʢʘʮʽʷ ʪʝʟ. 
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6. ʆʥʠʱʫʢ ʊʇ. ʊʨʠʚʘʣʽʩʪʴ ʪʘ ʚʧʣʠʚ ʛʽʧʝʨʪʝʥʟʠʚʥʦʛʦ ʘʥʘʤʥʝʟʫ ʥʘ ʨʽʚʥʽ 

ʛʘʣʝʢʪʠʥʫ-3 ʽ ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ ʭʚʦʨʠʭ ʽʟ ɸɻ. ʍʍɯɯ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ ʢʘʬʝʜʨʠ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʜʠʮʠʥʠ ˉ3 ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ 

çʉʪʘʥʜʘʨʪʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠè. 2019 ɺʝʨ 18; ɺʽʥʥʠʮʷ. ɺʽʥʥʠʮʷ: ʢʦʥʬʝʨʝʥʮ-

ʟʘʣʘ ʛʦʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ çʇʆɼɯʃʃʗè 2019:5. ï ʇʫʙʣʽʢʘʮʽʷ ʪʝʟ, ʧʦʩʪʝʨʥʘ 

ʜʦʧʦʚʽʜʴ. 

7. ɯʚʘʥʦʚ ɺʇ, ʆʥʠʱʫʢ ʊʇ. ɿʚ'ʷʟʦʢ ʧʣʘʟʤʦʚʠʭ ʨʽʚʥʽʚ ʛʘʣʝʢʪʠʥʫ-3 ʽ 

ʘʣʴʜʦʩʪʝʨʦʥʫ ʪʘ ʾʭ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʨʽʟʥʠʭ ʢʣʽʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ɻʍ ɯɯ ʩʪʘʜʽʾ ʤʦʣʦʜʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ʄʘʪʝʨʽʘʣʠ ʍʍ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʢʦʥʛʨʝʩʫ ʢʘʨʜʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ; 2019 ɺʝʨ 25-27; ʂʠʾʚ. ʋʢʨʘʾʥʩʴʢʠʡ 

ʢʘʨʜʽʦʣʦʛʽʯʥʠʡ ʞʫʨʥʘʣ. 2019:12. ï ʇʫʙʣʽʢʘʮʽʷ ʪʝʟ. 
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ɸʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ 
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