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ɸʅʆʊɸʎɯʗ 

ʂʦʚʘʣʴʯʫʢ ɺ. ɺ. ʇʦʢʘʟʥʠʢʠ ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʦʛʨʘʬʽʾ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ 

ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ 

ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.03.03 çʅʦʨʤʘʣʴʥʘ ʬʽʟʽʦʣʦʛʽʷè. ï ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ ʄʆɿ ʋʢʨʘʾʥʠ, ɺʽʥʥʠʮʷ, 2018. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʛʦ, ʧʩʠʭʦ-

ʛʽʛʽʻʥʽʯʥʦʛʦ, ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʽ ʘʥʪʨʦʧʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʤʽʩʴʢʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʇʦʜʽʣʣʷ ʶʥʘʮʴʢʦʛʦ ʚʽʢʫ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 129 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʜʽʚʯʘʪ 

ʚ̔ʢʦʤ ʚʽʜ 16 ʜʦ 20 ʨʦʢʽʚ ʪʘ 130 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ 17-21-ʨʽʯʥʠʭ ʶʥʘʢʽʚ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʛʝʤʦʜʠʥʘʤʢ̔ʠ ʶʥʘʢʘʤ ʽ ʜʽʚʯʘʪʘʤ ʧʨʦʪʷʛʦʤ 15 ʩʝʢʫʥʜ 

ʧʨʦʚʦʜʠʣʠ ʨʝʻʩʪʨʘʮʽʶ ʪʝʪʨʘʧʦʣʷʨʥʦʾ ʛʨʫʜʥʦʾ ʨʝʦʛʨʘʤʠ ʩʠʥʭʨʦʥʥʦ ʟ ʬʦʥʦ-

ʢʘʨʜʽʦʛʨʘʤʦʶ ʽ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʦʶ. ʊʠʧ ʢʨʦʚʦʦʙʽʛʫ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʟʘ ʟʥʘʯʝʥ-

ʥʷʤ ʚʝʣʠʯʠʥʠ ʩʝʨʮʝʚʦʛʦ ʽʥʜʝʢʩʫ. ʖʥʘʢʘʤ ʪʘ ʜʽʚʯʘʪʘʤ ʨʝʻʩʪʨʫʚʘʣʠ ʨʠʪʤʦʛʨʘʤʫ 

ʧʨʠ ʟʘʧʠʩʫ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʾ ʫ ʜʨʫʛʦʤʫ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʽʜʚʝʜʝʥʥʽ ʧʨʦʪʷʛʦʤ 5 

ʭʚʠʣʠʥ ʟ ʥʘʩʪʫʧʥʦʶ ʢʦʤʧôʶʪʝʨʥʦʶ ʦʙʨʦʙʢʦʶ. ʉʠʥʭʨʦʥʥʦ ʟ ʝʣʝʢʪʨʦ-

ʢʘʨʜʽʦʛʨʘʬʽʻʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʟʘʣʴʥʦʛʦ ʪʝʨʤʽʩʪʦʨʘ ʨʝʻʩʪʨʫʚʘʣʠ ʧʥʝʚʤʦʛʨʘʤʫ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ 

ʩʝʨʪʠʬʽʢʦʚʘʥʦʛʦ ʢʘʨʜʽʦʣʦʛʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙ-

ʢʠ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʶʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ, ʩʪʘʪʠ-

ʩʪʠʯʥʽ ʽ ʩʧʝʢʪʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʚʘʨʽʘʙʝʣʴʥʦʩʪʠ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ɺʉʈ) ʟʛʽʜʥʦ ʟ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɭʚʨʦʧʝʡʩʴʢʦʾ ʪʘ ʇʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʦʾ ʢʘʨʜʽʦʣʦʛʽʯʥʦʾ ʘʩʦʮʽʘʮʽʾ 

(1996). 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ ʚʢʣʶʯʘʣʦ: ʩʝʨʝʜʥʻ ʟʥʘ-

ʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ; ʤʦʜʫ; ʘʤʧʣʽʪʫʜʫ ʤʦʜʠ; ʤʽʥʽʤʘʣʴʥʠʡ ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʡ R-R 

ʽʥʪʝʨʚʘʣʠ (ʟ ʚʠʢʣʶʯʝʥʥʷʤ ʘʥʦʤʘʣʴʥʠʭ R-R ʽʥʪʝʨʚʘʣʽʚ); ʚʘʨʽʘʮʽʡʥʠʡ ʨʦʟʤʘʭ. ʉʝ-

ʨʝʜ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʚʠʟʥʘʯʘʣʠ: ʩʪʘʥʜʘʨʪʥʝ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥ-

ʥʷ ʜʦʚʞʠʥʠ ʥʦʨʤʘʣʴʥʠʭ R-R ʽʥʪʝʨʚʘʣʽʚ (SDNN); ʢʚʘʜʨʘʪʥʠʡ ʢʦʨʽʥʴ ʽʟ ʩʫʤʠ ʢʚʘʜ-



 3 

ʨʘʪʽʚ ʨʽʟʥʠʮʽ ʚʝʣʠʯʠʥ ʧʦʩʣʽʜʦʚʥʠʭ ʧʘʨ ʥʦʨʤʘʣʴʥʠʭ R-R ʽʥʪʝʨʚʘʣʽʚ; ʚʽʜʩʦʪʦʢ 

ʢʽʣʴʢʦʩʪʽ ʧʘʨ ʧʦʩʣʽʜʦʚʥʠʭ ʥʦʨʤʘʣʴʥʠʭ R-R ʽʥʪʝʨʚʘʣʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰ 

ʥʽʞ ʥʘ 50 ʤʩ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʩʣʽʜʦʚʥʠʭ ʧʘʨ ʽʥʪʝʨʚʘʣʽʚ (PNN50). ɿʘ ʜʦ-

ʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʬʦʨʤʫʣ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʛʦʤʝʦʩʪʘ-

ʟʫ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ, ʘ ʩʘʤʝ: ʽʥʜʝʢʩ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ; ʽʥʜʝʢʩ ʥʘʧʨʫʛʠ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ; ʚʝʛʝʪʘʪʠʚʥʠʡ ʧʦʢʘʟʥʠʢ ʨʠʪʤʫ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʩʧʝʢ-

ʪʨʘʣʥɹʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʚʠʟʥʘʯʘʣʠ ʥʘʩʪʫʧʥʽ ʯʘʩʪʦʪʥʽ ʜʽʘʧʘʟʦʥʠ: ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʡ; 

ʩʝʨʝʜʥʴʦ ʯʘʩʪʦʪʥʠʡ; ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʡ. ɼʣʷ ʢʦʞʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʚʠʟʥʘʯʘʣʠ ʷʢ ʧʦʪ-

ʫʞʥʽʩʪʴ ʩʠʛʥʘʣʫ, ʪʘʢ ʽ ʚʥʝʩʦʢ ʢʦʞʥʦʾ ʢʦʣʠʚʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʫ ʩʫʤʘʨʥʫ ʧʦʪʫʞ-

ʥʽʩʪʴ ʩʧʝʢʪʨʫ. ɺʠʨʘʭʦʚʫʚʘʣʠ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠ-

ʩʦʢʠʭ ʯʘʩʪʦʪ. 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʶʥʘʢʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʟʛʽʜʥʦ ʟʽ ʩʭʝʤʦʶ 

ɺ.ɺ. ɹʫʥʘʢʘ. ɺʠʟʥʘʯʝʥʥʷ ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʤʝʪʦʜʠʢʦʶ J. Carter ʽ B. Heath. ɺʠʟʥʘ-

ʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ J. Matiegka. ʉʠ-

ʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʽ ʣʽʚʦʾ ʢʠʩʪʽ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʠʩʪʴʦʚʦʛʦ ʜʠʥʘʤʦʤʝʪʨʘ. 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʣʽʮʝʥʟʽʡʥʦʛʦ ʧʘʢʝʪʫ ñSTATISTICA 5.5ò ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʪʘ ʥʝʧʘ-

ʨʘʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ. 

ɺʧʝʨʰʝ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦ- (ɻʧʊɻ) ʽ ʝʫʢʽʥʝʪʠʯʥʠʤ (ɽʫʊɻ) ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽ-

ʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ, 

ʥʽʞ ʫ ʧʨʝʜʩʪʘʚʥʠʮʴ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ (ɻʨʊɻ) ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʘ ʪʘʢʦʞ ʫ 

ʶʥʘʢʽʚ ʽʟ ɻʧʊɻ, ʥʽʞ ʟ ɽʫʊɻ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʙʽʣʴʰʫ ʘʢʪʠʚʥʽʩʪʴ ʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽ-

ʣʫ ʘʚʪʦʥʦʤʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʫ ʜʽʚʯʘʪ ʽʟ ɻʨʊɻ ʪʘ ʚ ʶʥʘʢʽʚ ʽʟ ɽʫʊɻ, ʘ ʫ ʜʽʚʯʘʪ 

ɻʧʊɻ ʽ ɽʫʊɻ ʪʘ ʶʥʘʢʽʚ ɻʧʊɻ ï ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʘʚʪʦʥʦʤʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʽ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ 

ʧʫʣʴʩʦʤʝʪʨʽʾ ʫ ʶʥʘʢʽʚ ʟ ɻʧʊɻ ʽ ɽʫʊɻ, ʥʽʞ ʫ ʜʽʚʯʘʪ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦ-

ʜʠʥʘʤʽʢʠ, ʚʢʘʟʫʶʪʴ ʥʘ ʙʽʣʴʰʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʜʽʚʯʘʪ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʘʚ-

ʪʦʥʦʤʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 
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ɺʧʝʨʰʝ ʫ ʜʽʚʯʘʪ ʟ ɻʧʊɻ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ, ʧʝʨʝʚʘʞʥʦ ʟʚʦʨʦʪʥʽʭ, ʩʝʨʝʜ-

ʥʴʦʾ ʩʠʣʠ ʜʦʩʪʦʚʽʨʥʠʭ (r ʚʽʜ -0,35 ʜʦ -0,45) ʽ ʥʝʜʦʩʪʦʚʽʨʥʠʭ (r ʚʽʜ -0,30 ʜʦ -0,34) 

ʟʚôʷʟʢʽʚ ʚʩʪʘʥʦʚʣʝʥʘ ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ ʪʘ ʧʦʧʝ-

ʨʝʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ ʽ ʪʦʚʱʠʥʦʶ ʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ (ʊʐɾʉ); ʘ ʧʨʤ̫ʠʭ 

(r ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ 0,36 ʜʦ 0,46 ʪʘ ʚʽʜ 0,30 ʜʦ 0,34) ï ʤʽʞ ʘʤʧʣʽʪʫʜʦʶ ʤʦʜʠ ʪʘ ʪʦʪʘʣʴ-

ʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ. ʋ ʜʽʚʯʘʪ ʟ 

ɽʫʊɻ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ, ʧʝʨʝʚʘʞʥʦ ʧʨʷʤʠʭ, ʩʣʘʙʢʦʾ ʩʠʣʠ ʜʦʩʪʦʚʽʨʥʠʭ (r ʚʽʜ 0,22 

ʜʦ 0,29) ʟʚôʷʟʢʽʚ ʚʩʪʘʥʦʚʣʝʥʘ ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ 

ʪʘ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʽ ʦʙʭʚʘʪʘʤʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʘ ʪʘʢʦʞ ʤʽʞ 

ʧʦʢʘʟʥʠʢʦʤ ʤʦʜʠ ʪʘ ʧʦʣʦʚʠʥʦʶ ʧʦʢʘʟʥʠʢʽʚ ʊʐɾʉ; ʘ ʟʚʦʨʦʪʥʽʭ, ʪʘʢʦʞ ʧʝʨʝʚʘʞʥʦ 

ʩʣʘʙʢʦʾ ʩʠʣʠ (r ʚʜ̔ -0,24 ʜʦ -0,28) ï ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʪʘ 

ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʽ ʚʠʩʦʪʦʶ ʚʝʨʪʣʶʛʦʚʦʾ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ 

ʪʦʯʢʠ, ʘ ʪʘʢʦʞ ʤʽʞ ʘʤʧʣʽʪʫʜʦʶ ʤʦʜʠ ʪʘ ʧʦʣʦʚʠʥʦʶ ʧʦʟʜʦʚʞʥʽʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ. ʋ 

ʜʽʚʯʘʪ ʟ ɻʨʊɻ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʤʘʡʞʝ ʨʽʚʥʦʤʽʨʥʦ ʧʨʷʤʠʭ ʽ ʟʚʦʨʦʪʥʽʭ, ʧʝʨʝʚʘʞ-

ʥʦ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʥʝʜʦʩʪʦʚʽʨʥʠʭ (r ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ 0,31 ʜʦ 0,45 ʪʘ ʚʽʜ -0,30 ʜʦ -

0,45), ʟʚôʷʟʢʽʚ ʚʩʪʘʥʦʚʣʝʥʘ ï ʜʣʷ ʧʨʷʤʠʭ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ 

ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ ʪʘ ʩʘʛʽʪʘʣʴʥʠʤ ʨʦʟʤʽʨʦʤ ʛʨʫʜʥʦʾ ʢʣʪ̔ʢʠ; ʤʽʞ PNN50 ʪʘ 

ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʊʐɾʉ, ʫʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʚʠ-

ʩʦʪʦʶ ʧʘʣʴʮʴʦʚʦʾ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ ʪʦʯʢʠ ʽ ʞʠʨʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ, ʘ 

ʪʘʢʦʞ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʢɹʠʭ ʽ ʚʠʩʦʢʠʭ 

ʯʘʩʪʦʪ ʪʘ ʫʩʽʤʘ ʧʦʟʜʦʚʞʥʽʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ; ʜʣʷ ʟʚʦʨʦʪʥʽʭ ʢʦʨʝʣʷʮʽʡ ï ʤʽʞ ʫʩʽʤʘ 

ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʚʠʩʦʪʦʶ ʧʘʣʴʮʴʦʚʦʾ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ ʪʦʯʢʠ, 

ʢʩ̔ʪʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ 

ʢʠʩʪʽ; ʤʽʞ SDNN ʪʘ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʰʠʨʠʥʠ ʜʠʩʪʘʣʴʥʠʭ ʝʧʽʬʽʟʽʚ (ʐɼɽ) 

ʢʽʥʮʽʚʦʢ; ʤʽʞ ʩʫʤʘʨʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ, ʧʦʪʫʞʥʽʩʪʶ ʚ ʜʽʘʧʘ-

ʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʪʘ ʤʘʡʞʝ ʧʦʣʦʚʠʥʦʶ ʧʦʢʘʟʥʠʢʽʚ ʐɼɽ ʢʽʥʮʽʚʦʢ, 

ʦʙʭʚʘʪʘʤʠ ʰʠʾ ʡ ʢʠʩʪʽ ʽ ʢʽʩʪʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʣ̔ʘ. 

ɺʧʝʨʰʝ ʫ ʶʥʘʢʽʚ ʟ ɻʧʊɻ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʘʞʥʦ ʧʨʷʤʠʭ (78,8 %) 

ʩʣʘʙʢʦʾ ʩʠʣʠ (r ʚʽʜ 0,27 ʜʦ 0,29) ʟʚôʷʟʢʽʚ ʚʩʪʘʥʦʚʣʝʥʘ ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʽ 
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ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʪʘ ʐɼɽ, ʘ ʪʘʢʦʞ ʤʽʞ ʩʫʤʘʨʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʟʘʧʠʩʫ 

ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ ʽ ʧʦʪʫʞʥʽʩʪʶ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʪʘ ʤʘʩʦʶ ʪʽʣʘ, ʦʙ-

ʭʚʘʪʘʤʠ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ʡ ʢʠʩʪʽ ʽ ʤôʷʟʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ. 

ʋ ʶʥʘʢʽʚ ʟ ɽʫʊɻ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ, ʧʝʨʝʚʘʞʥʦ ʧʨʷʤʠʭ (74,2 %) ʩʣʘʙʢʦʾ (r ʚʽʜ 

0,24 ʜʦ 0,29) ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r ʚʽʜ 0,30 ʜʦ 0,43) ʟʚôʷʟʢʽʚ ʚʩʪʘʥʦʚʣʝʥʘ ʤʽʞ ʙʽʣʴ-

ʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ ʪʘ ʤʘʩʦʶ ʽ ʧʣʦʱʝʶ ʧʦʚʝʨʭʥʽ ʪʽʣʘ, 

ʐɼɽ ʧʣʝʯʘ, ʙʽʣʴʰʽʩʪʶ ʦʙʭʚʘʪʽʚ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʽ ʪʫʣʫʙʘ, ʤʝʟʦʤʦʨʬʥʠʤ ʢʦʤʧʦ-

ʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ, ʘ ʪʘʢʦʞ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʩʫʤʘʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘʧʠʩʫ ʚ ʫʩʽʭ 

ʜʽʘʧʘʟʦʥʘʭ, ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʪʘ ʦʙʭʚʘʪʦʤ ʪʘʣʽʾ, 

ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʊʐɾʉ, ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ ʽ ʞʠʨʦʚʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ; ʘ ʟʚʦʨʦʪʥʽʭ, ʪʘʢʦʞ ʩʣʘʙʢʦʾ (r ʚʽʜ -0,23 ʜʦ -0,29) ʽ ʩʝʨʝʜʥʴʦʾ 

ʩʠʣʠ (r ʚʽʜ -0,30 ʜʦ -0,37) ï ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʽ ʧʦʢʘʟ-

ʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ ʪʘ ʝʢʪʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ, ʘ ʪʘʢʦʞ 

ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʽ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫ-

ʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʪʘ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ, ʦʙʭʚʘʪʘʤʠ 

ʪʘʣʽʾ ʽ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ, ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʊʐɾʉ, ʝʥʜʦʤʦʨʬʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ, ʢʽʩʪʢʦʚʠʤ ʽ ʞʠʨʦʚʠʤ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘʩʠ. 

ɺʧʝʨʰʝ ʣʠʰʝ ʫ ʜʽʚʯʘʪ ʽʟ ɻʧʊɻ ʽ ɻʨʊɻ ʧʦʙʫʜʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʤʦʜʝʣʽ ʧʦʢʘʟ-

ʥʠʢʽʚ ɺʉʈ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ ʙʽʣʴʰʠʤ 0,5 (ʫ ʧʨʝʜʩʪʘʚʥʠʮʴ ʛʽʧʦʢʽʥʝʪʠʯ-

ʥʦʛʦ ʪʠʧʫ ï 9 ʟ R
2
 ʚʽʜ 0,504 ʜʦ 0,798; ʫ ʧʨʝʜʩʪʘʚʥʠʮʴ ʛʽʧʝʨʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʫ ï ʫʩʽ 

17 ʤʦʞʣʠʚʠʭ ʟ R
2
 ʚʽʜ 0,766 ʜʦ 0,957). ʋ ʜʽʚʯʘʪ ʟ ɽʫʊɻ ʽ ʫ ʶʥʘʢʽʚ ʽʟ ɻʧʊɻ ʽ ɽʫʊɻ 

ʧʦʙʫʜʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʤʦʜʝʣʽ ʜʣʷ ʫʩʽʭ 17 ʤʦʜʝʣʝʡ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ, ʦʜʥʘʢ ʾʭ ʢʦʝ-

ʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʙʫʚ ʤʝʥʰʠʤ 0,5. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʧʦʢʘʟʥʠʢʽʚ 

ɺʉʈ ʫ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʭʦʜʠʣʠ ʧʦʢʘʟʥʠʢʠ ʐɼɽ ʢʽʥʮʽʚʦʢ 

(ʚʽʜ 11,8 ʜʦ 23,5 %) ʪʘ, ʟʘ ʚʠʥʷʪʢʦʤ ʜʽʚʯʘʪ ʟ ɻʧʊɻ, ï ʚʽʢ (ʚʽʜ 11,8 ʜʦ 35,3 %) ʽ ʩʠʣʘ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ (ʚʽʜ 11,8 ʜʦ 17,6 %); ʘ ʚ ʶʥʘʢʽʚ ï ʧʦʢʘʟʥʠʢʠ ʐɼɽ 

ʢʽʥʮʚ̔ʦʢ (ʚʽʜ 26,5 ʜʦ 30,9 %) ʪʘ ʜʽʘʤʝʪʨʠ ʪʽʣʘ (ʚʽʜ 10,1 ʜʦ 12,6 %). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʦʢʘʟʥʠʢʠ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ, ʪʠʧʠ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ, ʘʥʪʨʦʧʦʤʝʪʨʽʷ, ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʽ ʶʥʘʢʠ ʽ ʜʽʚʯʘʪʘ. 
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ANNOTATION  

Kovalchuk V. V. Indices of cardiointervalography in practically healthy young 

men and girls with different types of hemodynamics. ï Qualifying scientific work on 

the manuscript rights. 

Dissertation for the candidate degree of medicine by specialty 14.03.03 "Normal 

physiology ". ï National Pirogov Memorial Medical University, Ministry of Health of 

Ukraine, Vinnytsia, 2018. 

As a result of a comprehensive clinical-laboratory, psycho-hygienic, psycho-

physiological and anthropogenetic survey of the urban youth of Podillia, 129 practical-

ly healthy girls aged from 16 to 20 years and 130 healthy boys 17-21-year-old were se-

lected. 

To determine the type of hemodynamics for boys and girls, for 15 seconds, the 

tetrapolar thoracic rheogram was recorded in synchrony with the phonocardiography 

and electrocardiogram. The type of blood flow was set by the value of the heart index. 

The boys and girls recorded the rhythmogram when recording the electrocardiography 

in the second standard release for 5 minutes followed by computer processing. Syn-

chronously with electrocardiography using a nasal thermistor, a pneumogram was rec-

orded. The analysis of cardiac rhythm data was carried out using a computer program 

of a certified cardiological diagnostic complex. As a result of processing of the ob-

tained results, the parameters of variation pulsometry, statistical and spectral parame-

ters of heart rate variability (HRV) according to the recommendations of the European 

and North American Cardiology Association (1996) were evaluated. 

Determination of the parameters of variation pulsometry included: the average 

value of R-R interval; mode; amplitude of mode; minimum and maximum R-R inter-

vals (with the exception of abnormal R-R intervals); variation scale. Among the statis-

tical parameters of HRV, the standard deviation of the length of normal R-R intervals 

(SDNN) was determined; square root of the sum of squares of the difference in the 

values of successive pairs of normal R-R intervals; the percentage of the number of 

pairs of successive normal R-R intervals that differ by more than 50 ms from the total 
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number of consecutive pairs of intervals (PNN50). With the help of the corresponding 

formulas, vegetative homeostasis indicators based on the Baevsky method were calcu-

lated, namely: the index of vegetative equilibrium; voltage regulation of regulatory sys-

tems; vegetative rate of rhythm. During the spectral analysis of HVR, the following 

frequency bands were determined: the low frequency; medium frequency; high fre-

quency. For each range, both the power of the signal and the contribution of each vi-

brational component in the total spectrum power were determined. Calculated the ratio 

of power in the bands of low and high frequencies. 

Anthropometric survey of boys was conducted in accordance with the scheme 

V.V. Bunak. Determination of somatotype by J. Carter and B. Heath. Determination of 

the component weight of the body was carried out according to the method of J. Mat-

iegka. The force of right and left upper limb flexor muscles of the hand and fingers 

compression of the was carried out with the help of a hand dynamometer. 

The statistical processing of the obtained results was carried out using the 

"STATISTICA 5.5" licensing package using parametric and non-parametric methods. 

For the first time, in girls with hypo (HoHT) and eukinetic (EHT) hemodynamic 

types established higher values for most of the variance pulse rate parameters than 

those with hyperkinetic (HeHT) type hemodynamics, as well as in young men with 

HoHT than with EHT, indicating a larger activity of the sympathetic department of the 

autonomic nervous system in girls with HeHT and in young men with EHT, and in 

girls HoHT and EHT and boys HoHT - parasympathetic department of the autonomic 

nervous system. Also, larger values of the majority of the parameters of variation pul-

sometry in young men with GPTG and EHT than in girls with similar types of hemo-

dynamics indicate that the girls in the parasympathetic autonomic nervous system is 

more active. 

For the first time in girls with HoHT the largest number, mostly reciprocal, of 

average strength reliable (r from -0.35 to -0.45) and false (r from -0.30 to -0.34) ties 

established between the majority of variational variables pulsometry and transverse 

body size and thickness of skin and fat folds (TSFF); and direct (r, respectively, from 
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0.36 to 0.46 and from 0.30 to 0.34), between the mode amplitude and the total body 

size and the components of the body mass index. In girls with EHT, the largest number 

of predominantly direct, weak, reliable strength (r from 0.22 to 0.29) connections is es-

tablished between the majority of the variance pulse rate and the force of flexor mus-

cles of the hand and fingers compression and chest girths, as well as between the indi-

cator of mode and half of the indicators TSFF; and reverse, also predominantly weak 

strength (r from -0.24 to -0.28) - between the indices of vegetative homeostasis and the 

force of flexor muscles of the hand and fingers compression and the height of the 

swivel anthropometric point, as well as between the amplitude of the mode and half the 

longitudinal dimensions of the body. In girls with HeHT, the largest number of almost 

uniformly direct and reversible, mostly average, false power (r ranging from 0.31 to 

0.45 and -0.30 to -0.45), connections are established - for direct correlations between 

the majority indicators of variation pulsometry and sagittal size of the chest; between 

PNN50 and most indicators of TSFF, all indicators of vegetative homeostasis and the 

height of the finger anthropometric point and the fat mass of the body, as well as be-

tween the ratio of power ratios in the ranges of low and high frequencies and all longi-

tudinal body sizes; for the inverse correlations - among all the statistical indicators of 

the HRV and the height of the fingertip anthropometric point, the bone component of 

the body mass and force of flexor muscles of the hand and fingers of right upper limb; 

between SDNN and most indicators of the width of distal epiphyses (WDE) of the ex-

tremities; between the total recording power in all ranges, the power in the ranges of 

low and high frequencies, and almost half of the indexes of the WDE of the limbs, the 

neck and hand girths, and the bone component of the body mass. 

For the first time in boys with HoHT, the largest number of mostly direct 

(78.8%) weak strength (r from 0.27 to 0.29) connections set between the majority of 

statistical and spectral indices of HRV and WDE, as well as between the total record-

ing power in all ranges and power in the range of very low frequencies and weight of 

the body, the arms of the forearm in the upper third and hand, and the muscular com-

ponent of the body mass. In juveniles with EHT, the largest number, mostly direct 
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(74.2%) of the weak (r from 0.24 to 0.29) and average strength (r from 0.30 to 0.43), is 

established between most of the variance pulse rate indicators and the mass and area of 

the body surface, the shoulder WDE, the majority of the lower limb and trunk obliqui-

ties, the mesomorphic component of the somatotype, as well as between the total re-

cording power in all ranges, the power in the range of low and high frequencies and 

waist circumference, the majority of indicators of the TSFF, the endomorphic compo-

nent of the somatotype and fatty component of body weight; and reverse, also weak (r 

from -0.23 to -0.29) and average strength (r from -0.30 to -0.37) - between the majority 

of statistical indicators of HRV and the parameters of variation pulsometry and the ec-

tomorphic component of the somatotype, and also between the power indices in the 

range of very low frequencies and the ratio of power in the ranges of low and high fre-

quencies, and the WDE of the forearm, the waist and chest cuffs on exhalation, the ma-

jority of indicators of the TSFF, the endomorphic component of the somatotype, the 

bone and fat components of the mass. 

For the first time, only in girls with HoHT and HeHT built reliable models of 

HRV with a determination coefficient greater than 0.5 (in the representatives of the 

hypokinetic type - 9 with R
2
 from 0.504 to 0.798; in representatives of the hyperkinetic 

type - all 17 possible with R
2
 from 0.766 to 0.957). In girls with EHT and in boys with 

HoHT and EHT, reliable models were developed for all 17 models of HRV indices, but 

their determination coefficient was less than 0.5. The most commonly used models of 

HRV in girls with different types of hemodynamics were the indexes of WDE of limbs 

(from 11.8 to 23.5%) and, with the exception of girls with HeHT, age (from 11.8 to 

35.3%) and strength of flexor muscles of the hand and fingers compression (from 11.8 

to 17.6%); and in young men, the indexes of the WDE of the limbs (from 26.5 to 

30.9%) and the diameters of the body (from 10.1 to 12.6%). 

Key words: indicators of heart rate variability, types of hemodynamics, anthro-

pometry, practically healthy young men and girls. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʟʤʽʮʥʝʥʥʷ ʟʜʦʨʦʚôʷ ʧʦʧʫʣʷʮʽʾ 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʩʪʽ ʻ ʨʦʟʚʠʪʦʢ ʥʘʧʨʷʤʫ, 

ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʮʽʥʮʽ ʨʽʚʥʷ ʟʜʦʨʦʚôʷ ʟ ʧʦʟʠʮʽʾ ʪʝʦʨʽʾ ʘʜʘʧʪʘʮʽʾ. ʊʦʙʪʦ ʟʜʦʨʦʚôʷ 

ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʟʜʘʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝ-

ʨʝʜʦʚʠʱʘ, ʘ ʭʚʦʨʦʙʫ ï ʷʢ ʾʾ ʧʦʨʫʰʝʥʥʷ [62, 64, 91, 92, 121]. ɿʛʽʜʥʦ ʜʘʥʦʾ ʢʦʥʮʝʧ-

ʮʽʾ, ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʚʘʞʣʠʚʠʡ ʧʦʢʘʟʥʠʢ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʨʽʚʥʦʚʘʛʫ ʤʽʞ ʦʨʛʘʥʽʟʤʦʤ ʪʘ ʦʪʦʯʫʶʯʠʤ ʩʝ-

ʨʝʜʦʚʠʱʝʤ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢʦʾ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʰʣʷʭʦʤ ʟʤʽʥ ʷʢ ʤʽ-

ʞʩʠʩʪʝʤʥʠʭ, ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʚʟʘʻʤʦʜʽʡ ʽ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ [93, 94, 141]. 

ɺ ʙʘʛʘʪʦʯʠʩʣʝʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʦʚʝʜʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʟʤʽʥ ʢʦʤʧʣʝʢʩʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ 

ʷʢ ʽʥʜʠʢʘʪʦʨʘ ʨʝʘʢʮʽʡ ʘʜʘʧʪʘʮʽʾ ʮʽʣʽʩʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʽ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʤʘʨʢʝʨʘ 

ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ [7, 11, 23, 125, 162, 216, 220]. 

ʋ ʢʣʽʥʽʯʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ ʧʨʠ ʦʮʽʥʮʽ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʢʨʦʚʦ-

ʦʙʽʛʫ ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʦʛʨʘʬʽʾ ʧʨʠʡʥʷʪʦ ʨʦʟʛʣʷʜʘʪʠ ʚ 

ʨʘʤʢʘʭ ʩʝʨʝʜʥʽʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ. ʇʨʠ ʮʴʦʤʫ ʜʦʧʫʩʢʘʶʪʴʩʷ ʥʝʪʦʯʥʦʩʪʽ, 

ʦʩʢ̔ʣʴʢʠ ʘʥʘʣʽʟ ʥʘʡʯʘʩʪʽʰʝ ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʪʠʧʫ ʛʝʤʦʜʠʥʘʤʽʢʠ [12, 

8, 9, 136]. ʇʨʦʪʝ ʚ ʜʘʥʠʡ ʯʘʩ ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʱʦ ʮʝʥ-

ʪʨʘʣʴʥʘ ʛʝʤʦʜʠʥʘʤʽʢʘ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʤʦʞʝ ʙʫʪʠ ʧʦʜʽʣʝʥʘ ʥʘ ʪʨʠ ʪʠʧʠ: ʛʧ̔ʦʢ̔ʥʝ-

ʪʠʯʥʠʡ, ʝʫʢʽʥʝʪʠʯʥʠʡ ʽ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʚʘʨʽʘʥʪʠ ʥʦʨ-

ʤʠ [6, 12, 36, 133]. ʈʷʜ ʘʚʪʦʨʽʚ ʚʢʘʟʫʶʪʴ, ʱʦ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʪʠʧʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʻ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʦ,ʁ ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʦʶ ʥʦʨʤʦʶ ʟʜʦʨʦʚ'ʷ [12, 13, 17, 124]. 

ɺ ʜʝʷʢʽʡ ʤʽʨʽ ʾʭ ʚʠʢʣʶʯʥʦ ʛʝʥʝʪʠʯʥʽʡ ʜʝʪʝʨʤʽʥʦʚʘʥʦʩʪʽ ʤʦʞʝ ʩʫʧʝʨʝʯʠʪʠ ʥʝʦʜ-

ʥʘʢʦʚʠʡ ʚʽʜʩʦʪʦʢ ʮʠʭ ʪʠʧʽʚ ʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ [17, 21, 22, 37, 90, 130]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟôʷʚʠʣʠʩʴ ʨʦʙʦʪʠ, ʚ ʷʢʠʭ ʚʠʚʯʘʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʪʠʧʫ 

ʢʨʦʚʦʦʙʽʛʫ ʚ ʦʩʽʙ ʟ ʨʽʟʥʠʤ ʩʦʤʘʪʦʪʠʧʦʤ [45, 111, 127, 142], ʥʘʧʨʠʢʣʘʜ ʚʠʷʚʣʝʥʦ, 
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ʱʦ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ ʥʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʦʩʽʙ ʟ ʤʘʢʨʦʩʦʤʘʣʴʥʠʤ, ʘ ʛʽʧʦ- 

ʪʘ ʝʫʢʽʥʝʪʠʯʥʠʡ ï ʟ ʤʽʢʨʦʩʦʤʘʣʴʥʠʤ ʩʦʤʘʪʦʪʠʧʘʤʠ. ɺʣʘʩʥʝ, ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽ-

ʜʞʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʘʟʫʶʪʴʩʷ ʣʠʰʝ ʥʘ ʧʦʜʽʣʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘ 

ʩʦʤʘʪʦʪʠʧʠ [73, 111, 122, 149], ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʇʦʜʽʙʥʠʡ ʧʽʜʭʽʜ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘ-

ʥʠʭ, ʷʢʫ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʥʘʚʽʪʴ ʫʩʝʨʝʜʠʥʽ ʦʜʥʦʛʦ ʪʠʧʫ ʩʪʘʪʫʨʠ [13, 18, 20]. 

ɿʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʟʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʝʟ ʜʠʬʝʨʝʥ-

ʮʽʶʚʘʥʥʷ ʥʘ ʩʦʤʘʪʦʪʠʧʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʥʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʜʦʟʚʦʣʠʪʴ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʪʫʨʠ ʟ ʛʝʤʦʜʠ-

ʥʘʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ, ʱʦ ʜʦʧʦʤʦʞʝ ʨʦʟʢʨʠʪʠ ʬʘʢʪʦʨʠ, ʱʦ 

ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʧʨʦʷʚʫ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ ʷʢʦʩʪʝʡ, ʽ ʧʨʠʯʠʥʫ ʾʭ ʟʫʤʦʚʣʝʥʦʩʪʽ, ʷʢ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ, ʪʘʢ ʽ ʛʝʤʦʜʠʥʘʤʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʢʣʘʜʝʥʝ ʩʪʘʻ ʦʯʝʚʠʜʥʦʶ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʚʠʚʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ɺʉʈ)  ̔ ʭʾ ʚʟʘʻ-

ʤʦʟʚôʷʟʢʽʚ ʟ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʫ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʟ 

ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʈʦʙʦʪʠ ʩʪʦʩʦʚ-

ʥʦ ʨʦʟʨʦʙʢʠ ʥʦʨʤʘʪʠʚʥʠʭ ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ 

ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʚʭʦʜʪ̫ʴ ʜʦ ʂʦʥʮʝʧʮʽʾ ɿʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʧʨʦʛʨʘʤʠ 

çɿʜʦʨʦʚôʷ 2020: ʫʢʨʘʾʥʩʴʢʠʡ ʚʠʤʽʨè (ʈʦʟʧʦʨʷʜʞʝʥʥʷ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ 

ʚʽʜ 31.10.2011 ʨ. ˉ1164-ʨ). ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʦʥʘʥʘ ʟʛʽʜʥʦ ʽʟ ʧʝʨʝʣʽʢʦʤ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʪʝʤʘʪʠʯʥʠʭ ʥʘʧʨʷʤʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʨʦʟʨʦʙʦʢ ʥʘ 

ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫ ʚ ʛʘʣʫʟʽ ʩʪʚʦʨʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ 

ʞʠʪʪʷ ʪʘ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʇʦʩʪʘʥʦʚʦʶ 

ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ˉ 942 ʚʽʜ 7.11.2011 ʨʦʢʫ, ʘ ʪʘʢʦʞ ʧʨʦʚʽʜʥʠʤʠ ʟʘʚʜʘʥ-

ʥʷʤʠ ɼʝʨʞʘʚʥʦʾ ʮʽʣʴʦʚʦʾ ʩʦʮʽʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ñʄʦʣʦʜʴ ʋʢʨʘʾʥʠò ʥʘ 2016-2020 

ʨʦʢʠ, ʷʢʘ ʟʘʪʚʝʨʜʞʝʥʘ ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ˉ 148 ʚʽʜ 

18.02.2016 ʨʦʢʫ. 
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ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʝ ʥʘ ʙʘʟʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʮʝʥʪʨʫ 

(ʅɼʎ) ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ 

(ɺʅʄʋ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ) ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦʾ ʪʝʤʘʪʠʢʠ ñʈʦʟʨʦʙʢʘ ʥʦʨʤʘʪʠʚʥʠʭ 

ʢʨʠʪʝʨʽʾʚ ʟʜʦʨʦʚôʷ ʨʽʟʥʠʭ ʚʢ̔ʦʚʠʭ ʪʘ ʩʪʘʪʝʚʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ (ʶʥʘʮʴʢʠʡ ʚʽʢ, ʩʝʨ-

ʮʝʚʦ-ʩʫʜʠʥʥʘ ʩʠʩʪʝʤʘ)ò (ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ: 0109U005544). ɸʚʪʦʨ ʧʨʦʚʽʚ 

ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ 

ʛʝʤʦʜʠʥʘʤʽʢʠ, ʤʝʰʢʘʥʮʽʚ ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ, ʱʦ ʧʦʩʣʫʞʠʣʦ ʧʽʜʛʨʫʥ-

ʪʷʤ ʜʘʥʦʾ ʨʦʙʦʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʷʢ ʽʥʽʮʽʘʪʠʚʥʘ ʥʘʫʢʦʚʘ ʪʝʤʘʪʠʢʘ, 

ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ɺʅʄʋ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ ñʇʦʢʘʟʥʠʢʠ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦ-

ʛʦ ʨʠʪʤʫ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠò 

(ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ: 0118U003452). ʊʝʤʘ ʜʠʩʝʨʪʘʮʽʾ ʟʘʪʚʝʨʜʞʝʥʘ ʚʯʝʥʦʶ 

ʨʘʜʦʶ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʽ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʽʚ ɺʅʄʋ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦ-

ʚʘ ʄʆɿ ʋʢʨʘʾʥʠ (ʧʨʦʪʦʢʦʣ ˉ 3 ʚʽʜ 22 ʩʽʯʥʷ 2009 ʨʦʢʫ) ʪʘ ʧʨʦʙʣʝʤʥʦʶ ʢʦʤʽʩʽʻʶ 

ʄʆɿ ʽ ʅɸʄʅ ʋʢʨʘʾʥʠ ñʌʽʟʽʦʣʦʛʽʷ ʣʶʜʠʥʠò (ʧʨʦʪʦʢʦʣ ˉ 6 ʚʽʜ 12 ʞʦʚʪʥʷ 2009 

ʨʦʢʫ). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ 

ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʪʘ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʟ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘ-

ʤʠ ʪʽʣʘ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʤʽʩʴʢʠʭ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʇʦʜʽʣʣʷ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ 

ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʟʘ-

ʚʜʘʥʥʷ: 

1. ɺʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʽ 

ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

2. ɺʩʪʘʥʦʚʠʪʠ ʟʚôʷʟʢʠ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʽʣʘ ʽ ʧʦʢʘ-

ʟʥʠʢʽʚ ʜʠʥʘʤʦʤʝʪʨʽʾ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʟ ʨʽʟʥʠʤʠ 

ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

3. ɼʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʚôʷʟʢʽʚ ʢʦʥʩʪʠʪʫʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽʟ ʧʦʢʘʟʥʠ-

ʢʘʤʠ ɺʉʈ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

4. ʇʦʙʫʜʫʚʘʪʠ ʪʘ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦ- 
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ʢʘʟʥʠʢʽʚ ɺʉʈ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʭ ʧʘʨʘ-

ʤʝʪʨʽʚ ʪʽʣʘ, ʚʽʢʫ ʽ ʧʦʢʘʟʥʠʢʽʚ ʜʠʥʘʤʦʤʝʪʨʽʾ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʢʽʚ ʪʘ ʜʚ̔ʯʘʪ ʟ 

ʨ̔ʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠ-

ʩʪʝʤʠ ʚ ʟʘʣʝʞʥʦʩʪ̔ ʚʽʜ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʨʛʘʥʽʟʤʫ ʶʥʘʢʽʚ ʪʘ ʜʽʚ-

ʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʦʢʘʟʥʠʢʠ ɺʉʈ ʫ ʶʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠ-

ʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʙʽʦʝʣʝʢʪʨʠʯʥʽ ʽʤʧʝʜʘʥʩʥʽ ʪʘ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʽ ï 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʪʘ ʪʠʧʫ ʛʝʤʦʜʠʥʘʤʽʢʠ; 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʪʘ ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʽ ï ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ 

ʡ ʨʦʟʤʽʨʽʚ ʪʽʣʘ; ʬʽʟ̔ʦʤʝʪʨʠʯʥʽ ï ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ ʤô̫ ʟʽʚ; ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ï ʜʣʷ ʦʙôʻʢʪʠʚʽʟʘʮʽʾ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʾʭ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʦʮʥ̔ʢʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʧʝʨʰʝ ʩʝʨʝʜ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʤʽʩʴʢʠʭ ʶʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ ʇʦʜʽʣʣʷ ʚʩʪʘʥʦʚʣʝ-

ʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʦʩʽʙ ʽʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʙʽʣʴ-

ʰʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʶʥʘʢʽʚ ʟʘʬʽʢʩʦʚʘʥʘ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡ-

ʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ ʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ, ʫ ʜʽʚʯʘʪ ï ʣʠʰʝ ʜʣʷ ʧʦʢʘʟʥʠ-

ʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ) ʪʘ ʩʪʘʪʝʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʶʥʘʢʘʤʠ ʽ ʜʽʚʯʘʪʘʤʠ ʟ 

ʛʽʧʦ- ʽ ʝʫʢʽʥʝʪʠʯʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʦʩʪʦʚʽʨʥʦ 

ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʽ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ ʚ ʶʥʘʢʽʚ), 

ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʙʽʣʴʰʫ ʘʢʪʠʚʥʽʩʪʴ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʘʚʪʦʥʦʤʥʦʾ ʥʝʨʚʦ-

ʚʦʾ ʩʠʩʪʝʤʠ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦ- ʽ ʝʫʢʽʥʝʪʠʯʥʠʤ, ʥʽʞ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʘ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦ-, ʥʽʞ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, 

ʘ ʪʘʢʦʞ ʫ ʜʽʚʯʘʪ ʛʽʧʦ- ʽ ʝʫʢʽʥʝʪʠʯʥʠʭ ʪʠʧʽʚ, ʥʽʞ ʫ ʶʥʘʢʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʧʽʚ ʛʝ-

ʤʦʜʠʥʘʤʽʢʠ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʘʥ-

ʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ 

ʧʘʣʴʮʽʚ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ ʇʦʜʽʣʣʷ ʽʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦ- 
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ʜʠʥʘʤʽʢʠ ʪʘ ʚʠ̫ ʚʣʝʥʽ ʚʠʨʘʞʝʥʽ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʚôʷʟʢʽʚ. 

ɸʥʘʣʽʟ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʽʣʘ, ʚʽʢʫ ʪʘ ʩʠʣʠ ʤô̫ ʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ 

ʡ ʧʘʣʴʮʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʷʢ ʫ ʜʽʚʯʘʪ, ʪʘʢ ʽ ʫ ʶʥʘʢʽʚ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʩʢʣʘʜʫ ʤʦʜʝ-

ʣʝʡ ʚʭʦʜʷʪʴ ʧʦʢʘʟʥʠʢʠ ʰʠʨʠʥʠ ʜʠʩʪʘʣʴʥʠʭ ʝʧʽʬʽʟʽʚ ʜʦʚʛʠʭ ʪʨʫʙʯʘʩʪʠʭ ʢʽʩʪʦʢ ʢʽ-

ʥʮʽʚʦʢ; ʣʠʰʝ ʫ ʜʽʚʯʘʪ (ʟʘ ʚʠʥʷʪʢʦʤ ʦʩʽʙ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) ï 

ʚʽʢ ʽ ʩʠʣʘ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ; ʘ ʫ ʁʥʘʢʽʚ ï ʜʽʘʤʝʪʨʠ ʪʽʣʘ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺ ʨʝʟʫʣʴʪʘʪ ̔ʜʦʩʣʽʜʞʝʥʴ ʧʦʙʫ-

ʜʦʚʘʥʽ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʙʽʣʴʰʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ (ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʜʝʪʝʨʤʽʥʘʮʽʾ 

ʙʽʣʴʰʝ 0,5) ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦ- ʽ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʽʣʘ, ʚʽʢʫ ʽ ʩʠʣʠ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ. ʄʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʣʝʞʥʠʭ ʽʥʜʠʚʽʜʫʘ-

ʣʴʥʠʭ ʟʥʘʯʝʥʴ ʚʝʣʠʯʠʥʠ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʜʦʟʚʦʣʠʪʴ ʥʘʫʢʦʚʮʷʤ ʪʘ ʬʘʭʽʚʮʷʤ ʧʨʘʢ-

ʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠ ʙʽʣʴʰ ʢʦʨʝʢʪʥʦ ʦʮʽʥʠʪʠ ʩʪʘʥ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʽ ʘʚʪʦʥʦʤʥʦʾ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʚ ʶʥʘʮʴʢʦʤʫ ʚʽʮʽ ʪʘ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʦʛʥʦʩʪʠʯʥʦʾ 

ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʟ ʙʦʢʫ ʜʘʥʠʭ ʩʠʩʪʝʤ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʣʝʢʮʽʡʥʠʭ ʢʫʨʩʘʭ ʪʘ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʥʘ ʢʘʬʝʜʨʘʭ: ʥʦʨʤʘʣʴʥʦʾ ʬʽʟʽʦʣʦʛʽʾ, ʟʘʛʘʣʴʥʦʾ ʛʽ-

ʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ, ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʪʘ ʃʌʂ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠ-

ʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ; ʢʘʬʝʜʨ ̔ʥʦʨʤʘʣʴʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ; ʢʘʬʝʜʨʽ ʥʦʨʤʘ-

ʣʴʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ʟ ʦʩʥʦʚʘʤʠ ʙʽʦʝʪʠʢʠ ʪʘ ʙʽʦʙʝʟʧʝʢʠ ɼɺʅɿ çʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʜʝʨ-

ʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯ.ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ ʄʆɿ ʋʢʨʘʥʾʠè; ʢʘʬʝʜʨʽ 

ʛʽʛʽʻʥʠ ʪʘ ʬʽʟʽʦʣʦʛʽʾ ʣʶʜʠʥʠ ʍʘʨʢʽʚʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʢʘʜʝʤʽʾ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ; 

ʢʘʬʝʜʨʽ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝ-

ʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ; ʢʘʬʝʜʨʽ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʦʩ-

ʥʦʚ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʪʘ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ɺʽʥʥʠʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘ-

ʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ; ʢʘʬʝʜʨʘʭ ʛʽʛʽʻʥʠ ʪʘ ʝʢʦ-

ʣʦʛʽʾ ɼɿ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʄʆɿ ʋʢʨʘʾʥʠ; ʢʘʬʝʜʨʽ ʟʘʛʘʣʴʥʦʾ 
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ʛʽʛʽʻʥʠ, ʝʢʦʣʦʛʽʾ ʪʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚ ʤʝʜʠʮʠʥʽ ɺɼʅɿ çʋʢʨʘʾʥʩʴʢʘ ʤʝʜʠʯʥʘ ʩʪʦʤʘ-

ʪʦʣʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷè. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨ ʧʨʠʡʤʘʚ ʫʯʘʩʪʴ ʫ ʥʘʙʦʨʽ ʤʘʪʝʨʽʘʣʫ, 

ʦʩʦʙʠʩʪʦ ʟʜʽʡʩʥʽʚ ʨʦʟʨʦʙʢʫ ʦʩʥʦʚʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʧʨʦ-

ʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʘʤʦʩʪʽʡʥʦ ʧʨʦʚʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ  ̔ʘʥʘʣʽʟ ʥʘʫʢʦ-

ʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʦʧʠʩʘʥʥ ̫ʛʣʘʚ ʚʣʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʈʘʟʦʤ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚʠʩʥʦʚʢʠ. ɺ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʟ ʥʘʫʢʦʚʠʤ 

ʢʝʨʽʚʥʠʢʦʤ ʪʘ ʢʦʣʝʛʘʤʠ ʨʦʙʦʪʘʭ ʘʚʪʦʨʫ ʥʘʣʝʞʘʪʴ ʦʩʥʦʚʥʽ ʽʜʝʾ ʪʘ ʨʦʟʨʦʙʢʠ ʩʪʦʩʦ-

ʚʥʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʽʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘ-

ʤʽʢʠ ʪʘ ʾʭ ʟʚôʷʟʢʽʚ ʟ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʽ ʩʠʣʦʶ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ. ʏʘʩʪʠʥʘ ʧʝʨʚʠʥʥʠʭ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʭ, 

ʙʽʦʝʣʝʢʪʨʠʯʥʠʭ ʽʤʧʝʜʘʥʩʥʠʭ ʽ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʧʦʢʘʟʥʠʢ̔ʚ ʫ ʧʨʘʢʪʠʯʥʦ 

ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ ʇʦʜʽʣʣ ̫ʦʪʨʠʤʘʥʘ ʩʧʽʣʴʥʦ ʟ ʛʨʫʧʦʶ ʚʠʢʦʥʘʚʮʽʚ ʧʣʘʥʦ-

ʚʦʾ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʅɼʎ ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ çʈʦʟʨʦʙʢʘ ʥʦʨʤʘʪʠʚʥʠʭ ʢʨʠ-

ʪʝʨʽʾʚ ʟʜʦʨʦʚôʷ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʪʘ ʩʪʘʪʝʚʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʘʥ-

ʪʨʦʧʦʛʝʥʝʪʠʯʥʠʭ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʨʛʘʥʽʟʤʫ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʤʘʨʢʝʨʽʚ ʤʫʣʴʪʠʬʘʢʪʦʨʽʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴè, ʻ ʩʫʤʽʩʥʠʤʠ ʟ ̔ʩʧʽʚʘʚʪʦʨʘʤʠ ʜʚʦʭ 

ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ [97, 112] ʜ.ʙ.ʥ. ʉʘʨʘʬʠʥʶʢ ʃ. ɸ., ʢ.ʤʝʜ.ʥ. ʇʨʦʣʠʛʽʥʦʾ ʆ. ɺ., 

ʢ.ʤʝʜ.ʥ. ɹʦʣʶʭʘ ɼ. ɹ. ʪʘ ʢ.ʤʝʜ.ʥ. ʇʠʣʠʧʦʥʦʚʦʾ ɺ. ɺ. ʽ ʪʘʢʦʞ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʾʭ 

ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʜ̔ʞʝʥʥʷʭ (ʉʘʨʘʬʠʥʶʢ ʃ. ɸ. ɺʽʢʦʚʽ ʪʘ ʩʪʘʪʝʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʟʤʽʥ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʨʛʘʥʽ-

ʟʤʫ [ʊʝʢʩʪ] : ʜʠʩ. ... ʜ-ʨʘ ʙ. ʥʘʫʢ : 14.03.01, 03.00.13 / ʉʘʨʘʬʠʥʶʢ ʃʘʨʠʩʘ ɸʥʘʪʦʣʽ-

ʾʚʥʘ; ɺʽʥʥʠʮ. ʥʘʮ. ʤʝʜ. ʫʥ-ʪ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ. ï ɺʽʥʥʠʮʷ, 2010. ï 521 ʩ. : ʪʘʙʣ.; 

ʇʨʦʣʠʛʽʥʘ ʆ. ɺ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ, ʩʪʘʥʫ ʧʣʦʜʘ ʪʘ ʥʦʚʦʥʘʨʦʜ-

ʞʝʥʦʛʦ ʟʘ ʘʥʪʨʦʧʦʛʝʥʝʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ [ʊʝʢʩʪ] : ʜʠʩ. ... ʢ-ʪʘ ʤʝʜ. ʥʘʫʢ : 

14.01.01 / ʇʨʦʣʠʛʽʥʘ ʆʣʝʥʘ ɺʘʣʝʨʽʾʚʥʘ; ɺʽʥʥʠʮ. ʥʘʮ. ʤʝʜ. ʫʥ-ʪ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ. 

ï ɺʽʥʥʠʮʷ, 2012. ï 240 ʩ. : ʪʘʙʣ.; ɹʦʣʶʭ ɼ. ɹ. ʆʩʦʙʣʠʚʦʩʪʽ ʟʚôʷʟʢʽʚ ʩʦʥʦʛʨʘʬʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʥʠʨʦʢ ʟ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʶʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ ʨʽʟʥʠʭ 
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ʩʦʤʘʪʦʪʠʧʽʚ [ʊʝʢʩʪ] : ʜʠʩ. ... ʢ-ʪʘ ʤʝʜ. ʥʘʫʢ : 14.03.01 / ɹʦʣʶʭ ɼʤʠʪʨʦ ɹʦʨʠʩʦʚʠʯ; 

ɺʽʥʥʠʮ. ʥʘʮ. ʤʝʜ. ʫʥ-ʪ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ. ï ɺʽʥʥʠʮʷ, 2011. ï 270 ʩ. : ʪʘʙʣ.; ʇʠʣʠ-

ʧʦʥʦʚʘ ɺ. ɺ. ʅʦʨʤʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʦʛʨʘʬʽʾ ʫ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʨʽʟ-

ʥʠʭ ʩʦʤʘʪʦʪʠʧʽʚ [ʊʝʢʩʪ] : ʜʠʩ. ... ʢ-ʪʘ ʤʝʜ. ʥʘʫʢ : 14.03.03 // ʇʠʣʠʧʦʥʦʚʘ ɺʽʢʪʦʨʽʷ 

ɺʦʣʦʜʠʤʠʨʚ̔ʥʘ; ɺʽʥʥʠʮ. ʥʘʮ. ʤʝʜ. ʫʥ-ʪ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ. ï ɺʽʥʥʠʮʷ, 2012. ï 268 

ʩ. : ʪʘʙʣ.). 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦ-

ʪʠ ʚʠʢʣʘʜʝʥʽ ʪʘ ʦʙʛʦʚʦʨʝʥʽ ʥʘ VI ʄ̔ʞʥʘʨʦʜʥʦʤʫ ʢʦʥʛʨʝʩʽ ʟ ʽʥʪʝʛʨʘʪʠʚʥʦʾ ʘʥʪʨʦ-

ʧʦʣʦʛʽʾ (ɺʽʥʥʠʮʷ, 2007); ʤ̔ ʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʙʠ-

ʦʤʝʜʠʮʠʥʩʢʦʡ, ʢʣʠʥʠʯʝʩʢʦʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʘʥʪʨʦʧʦʣʦʛʠʠè 

(ʊʦʤʩɹʢ, 2008); ʥʘʫʢʦʚʦʤʫ ʢʦʥʛʨʝʩʽ çIV ʄʽʞʥʘʨʦʜʥʽ ʇʠʨʦʛʦʚʩʴʢʽ ʯʠʪʘʥʥʷè 

(ɺʽʥʥʠʮʷ, 2010); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ñʄʦʨʬʦʣʦʛʽʷ ʣʶʜʠʥʠ ʪʘ ʪʚʘ-

ʨʠʥò (ʄʠʢʦʣʘʾʚ, 2011); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

ñɯʥʪʝʨʥʘʮʽʦʥʘʣʽʟʘʮʽʷ ʚʠʱʦʾ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ: ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʦʩʚʽʪʠ 

ʽʥʦʟʝʤʥʠʭ ʛʨʦʤʘʜʷʥ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭò ʪʘ ñɾʫʪʘʻʚʩʴʢʽ ʯʠʪʘʥʥʷò 

(ʇʦʣʪʘʚʘ, 2013); VII  ʄʽʞʥʘʨʦʜʥʦʤʫ ʢʦʥʛʨʝʩ ̔ʟ ʽʥʪʝʛʨʘʪʠʚʥʦʾ ʘʥʪʨʦʧʦʣʦʛʽʾ (ɺʥ̔-

ʥʠʮʷ, 2013); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ñʇʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʤʦʨʬʦʣʦʛʽʾò, 

ʧʨʠʩʚʷʯʝʥʦʾ ʧʘʤôʷʪʽ ʧʨʦʬʝʩʦʨʽʚ-ʤʦʨʬʦʣʦʛʽʚ ɻ. ɺ. ʊʝʨʝʥʪʴʻʚʘ, ʆ. ʖ. ʈʦʤʝʥʩʴʢʦ-

ʛʦ, ɹ. ʁ. ʂʦʛʘʥʘ, ʇ. ʇ. ʐʘʧʘʨʝʥʢʘ, ʉ. ʇ. ɾʫʯʝʥʢʘ (ɺʽʥʥʠʮʷ, 2017); ʤʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ñʉʚʽʪʦʚʘ ʤʝʜʠʮʠʥʘ: ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʬʘʢ-

ʪʦʨʠ ʨʦʟʚʠʪʢʫò (ʃʴʚʽʚ, 2018); ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ñʉʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ ï ʧʨʦʛʨʝʩ ʤʝʜʠ-

ʮʠʥʠ ʤʘʡʙʫʪʥʴʦʛʦò (ʂʠʾʚ, 2018). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 14 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ (6 

ʩʘʤʦʩʪʽʡʥʠʭ), ʟ ̫ʢʠʭ 9 ʩʪʘʪʝʡ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ (ʟ ʥʠʭ 

4 ʚʭʦʜʠʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, ʟ ̫ʢʠʭ 3 ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 

ʚʠʜʘʥʥʽ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ Web of Science). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʣʘʜʝʥʘ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ 

ʥʘ 273 ʩʪʦʨʽʥʢʘʭ (ʟ ʷʢʠʭ 142 ʩʪʦʨʽʥʢʠ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ) ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, 
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ʧʝʨʝʣʽʢʫ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ, ʩʠʤʚʦʣʽʚ, ʦʜʠʥʠʮʴ, ʩʢʦʨʦʯʝʥʴ ʽ ʪʝʨʤʽʥʽʚ, ʟʤʽʩʪʫ, 

ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʟʘʛʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ ʡ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʪʨʴʦʭ ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽ-

ʜʞʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʟ ʷʢʠʭ 153 ʚʠʢʣʘʜʝʥʽ ʢʠʨʠʣʠ-

ʮʝʶ ʽ 79 ï ʣʘʪʠʥʠʮʝʶ, ʘ ʪʘʢʦʞ ʯʦʪʠʨʴʦʭ ʜʦʜʘʪʢʽʚ. ɼʠʩʝʨʪʘʮʽʷ ʽʣʶʩʪʨʦʚʘʥʘ 19 ʨʠ-

ʩʫʥʢʘʤʠ ʽ 98 ʪʘʙʣʠʮʤ̫ʠ. 
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ʈʆɿɼɯʃ 1 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

 

1.1. ɯʥʜʠʚʽʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʪʘ ʢʘʨʜʽʦʽʥʪʝ-

ʨʚʘʣʦʛʨʘʬʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʟʜʦʨʦʚʠʭ ʣʜʁʝʡ 

 

 

ʎʝʥʪʨʘʣʴʥʘ ʛʝʤʦʜʠʥʘʤʽʢʘ ʫ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʤʦʞʝ ʙʫʪʠ ʨʦʟʜʽʣʝʥʘ ʥʘ ʪʨʠ ʪʠ-

ʧʠ: ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ, ʝʫʢʽʥʝʪʠʯʥʠʡ ʽ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ 

ʚʘʨʽʘʥʪʠ ʛʝʤʦʜʠʥʘʤʽʯʥʦʾ ʥʦʨʤʠ. ɺ ʦʩʥʦʚʽ ʧʦʜʽʣʫ ʥʘ ʪʠʧʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʣʝʞʠʪʴ 

ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʢʨʦʚʦʦʙʽʛʫ ï ʩʝʨʮʝʚʠʡ ʽʥʜʝʢʩ (ʉɯ), 

ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʚʽʜʥʦʰʝʥʥʷ ʭʚʠʣʠʥʥʦʛʦ ʦʙ'ʻʤʫ ʢʨʦʚʽ (ʍʆʂ) ʜʦ ʦʜʠʥʠʮʽ ʧʦ-

ʚʝʨʭʥʽ ʪʽʣʘ [12, 19, 106, 125]. 

ɭ.ɺ. ɹʠʢʦʚ [11] ʚʚʘʞʘʚ, ʱʦ ʪʠʧʠ ʢʨʦʚʦʦʙʽʛʫ ʬʦʨʤʫʶʪʴʩʷ ʩʘʤʠʤʠ ʟʘʭʚʦ-

ʨʶʚʘʥʥʷʤʠ ʽ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʨʽʟʥʦʛʦ ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʩʪʨʝʩʽʚ ʥʘ 

ʛʝʤʦʜʠʥʘʤʽʢʫ, ʦʜʥʦʨʽʜʥʫ ʫ ʚʩʽʭ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ. 

ʖ.ɽ. ʊʝʨʝʛʫʣʦʚ ʪʘ ʽʥ. [124, 125], ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʥʘʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʦʮʽʥʢʠ ʛʝʤʦʜʠʥʘʤʽʯʥʦʾ ʥʦʨʤʠ, ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʟʥʘʯʥʠʡ ʨʦʟʢʠʜ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦ-

ʜʠʥʘʤʽʢʠ ʜʽʡʩʥʦ ʧʦʷʩʥʶʻʪʴʩʷ ʛʝʤʦʜʠʥʘʤʽʯʥʦʶ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ ʽ 

ʱʦ ʫ ʥʠʭ ʽʩʥʫʶʪʴ ʚʩʽ ʪʠʧʠ ʢʨʦʚʦʦʙʽʛʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʚʘʨʽʘʥʪ ʥʦʨʤʠ. 

ɼʘʥʽ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ [12, 19, 22, 89, 125] ʟ ʧʠʪʘʥʥʷ ʧʨʦ ʧʦʰʠʨʝʥʽʩʪʴ ʨʽʟʥʠʭ 

ʪʠʧ̔ʚ ʢʨʦʚʦʦʙʽʛʫ ʫ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ ʚ ʧʦʧʫʣʷʮʽʾ ʽʩʪʦʪʥʦ ʨʦʟʨʽʟʥʷʶʪʴʩʷ. ʇʨʠʯʠʥʘ-

ʤʠ ʩʫʧʝʨʝʯʣʠʚʦʩʪʽ ʧʫʙʣʽʢʘʮʽʡ ʟ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʻ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʚʽʜʩʫʪʥʽʩʪʴ ʟʘ-

ʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʦʮʽʥʢʠ ʪʠʧ̔ʚ ʢʨʦʚʦʦʙʽʛʫ, ʥʝʜʦʩʪʘʪʥʷ ʪʦʯʥʽʩʪʴ ʨʷ-

ʜʫ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽ ʫʤʦʚʥʽʩʪʴ ʩʘʤʦʛʦ ʧʦʥʷʪʪʷ çʟʜʦ-

ʨʦʚ'ʷè. 

ʋ ʦʜʥʠʭ ʘʚʪʦʨʽʚ ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ ʪʘ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ 

ʦʜʥʘʢʦʚʦʤʫ ʚʜ̔ʩʦʪʢʫ ʚʠʧʘʜʢʽʚ [19, 49, 125], ʚ ʽʥʰʠʭ ʧʝʨʝʚʘʞʘʻ ʦʜʠʥ ʟ ʥʠʭ [11,  
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124]. 

ɯʩʥʫʻ ʜʫʤʢʘ, ʱʦ ʪʠʧʠ ʢʨʦʚʦʦʙʽʛʫ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʠʡ ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʽʢʫ [17, 89]. ʊʠʧʠ ʢʨʦʚʦʦʙʽʛʫ ʤʘʶʪʴ ʩʪʽʡʢʽ ʩʧʝʮʠʬʽʯʥʽ ʨʝʛʫʣʷʪʦʨʥʽ 

ʤʝʭʘʥʽʟʤʠ [118, 147]. ʇʨʦʪʝ ʦʧʫʙʣʽʢʦʚʘʥʽ ʜʘʥʽ [21, 156] ʩʚʽʜʯʘʪʴ, ʱʦ ʫʩʧʘʜʢʦ-

ʚʫʻʪʴʩʷ ʥʝ ʩʘʤʘ ʤʦʨʬʦʬʽʟʽʦʣʦʛʽʯʥʘ ʦʟʥʘʢʘ, ʘ ʥʦʨʤʘ ʨʝʘʢʮʽʾ ï ʧʦʪʝʥʮʽʡʥʠʡ 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʦʛʦ ʚ ʧʨʦʮʝʩʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʪʽʻʾ ʘʙʦ ʽʥʰʦʾ ʦʟʥʘʢʠ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʬʝʥʦʪʠʧʽ [34, 69]. ʆʪ-

ʞʝ, ʪʠʧ ʢʨʦʚʦʦʙʽʛʫ ʤʦʞʝ ʙʫʪʠ ʥʦʨʤʦʶ ʨʝʘʢʮʽʾ. ɺ ʧʨʦʮʝʩʽ ʦʥʪʦʛʝʥʝʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʜʽʡʩʥʝʥʥʷ ʩʧʘʜʢʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʧʨʠ ʮʴʦʤʫ ʩʧʘʜʢʦʚʦ ʦʙʫʤʦʚʣʝʥʽ ʘʜʘʧʪʠʚʥʽ 

ʨʠʩʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʩʝʨʝʜʦʚʠʱʘ, ʩʪʠʤʫʣʶʶʯʦʛʦ ʨʦʟʚʠʪʦʢ 

ʦʟʥʘʢ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ. 

ʋ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [49, 88, 89, 105, 125, 130] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʩʧʦ-

ʢʦʾ, ʷʢ ʫ ʶʥʘʢʽʚ, ʪʘʢ ʽ ʫ ʜʽʚʯʘʪ ʟ ʝʫ- ʽ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʯʥʦʾ 

ʥʦʨʤʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʽʧʦʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʫ, ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ 

ʤʝʭʘʥʽʟʤʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʘ ʚʠʢʦ-

ʥʘʥʥʷ ʩʝʨʮʝʤ ʟʦʚʥʽʰʥʴʦʾ ʨʦʙʦʪʠ. 

ʆʩʥʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʣʷ ʛʽʧʝʨʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʫ ʚ ʧʽʜʪʨʠʤʮʽ ʨʽʚʥʷ ʩʝ-

ʨʝʜʥʴʦʛʦ ʛʝʤʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʢʨʦʚʽ ʻ ʩʝʨʮʝ ʟ ʡʦʛʦ ʚʝʣʠʢʠʤ ʉɯ ʽ ʩʢʦʨʦʪʣʠʚʽ 

ʟʜʽʙʥʦʩʪʽ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʫ ʧʨʠ ʥʝʚʠʩʦʢʠʭ ʚʝʣʠʯʠʥʘʭ ʟʘʛʘʣʴʥʦʛʦ ʧʝʨʠʬʝʨʠʯʥʦʛʦ 

ʦʧʦʨʫ ʩʫʜʠʥ. ʉʝʨʮʝ ʧʨʘʮʶʻ ʚ ʥʘʡʤʝʥʰ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʝʞʠʤʽ ʽ ʡʦʛʦ ʢʦʤʧʝʥʩʘ-

ʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʙʤʝʞʝʥʽ. ɼʣʷ ʮʴʦʛʦ ʪʠʧʫ ʭʘʨʘʢʪʝʨʥʘ ʪʘʢʦʞ ʚʠʩʦʢʘ ʘʢʪʠʚʥʽʩʪʴ 

ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʦʾ ʩʠʩʪʝʤʠ [19, 89, 147]. 

ʇʨʠ ʛʽʧʦʢʽʥʝʪʠʯʥʦʤʫ ʪʠʧʽ ʚ ʧʽʜʪʨʠʤʮʽ ʛʦʤʝʦʩʪʘʟʫ ʜʦʤʽʥʫʻ ʘʨʪʝʨʽʦʣʷʨʥʠʡ 

ʪʦʥʫʩ, ʪʦʙʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʛʘʣʴʥʠʡ ʧʝʨʠʬʝʨʠʯʥʠʡ ʦʧʽʨ ʩʫʜʠʥ ʚʠʩʦʢʠʡ, ʘ ʧʦ-

ʪʫʞʥʽʩʪʴ ʩʢʦʨʦʯʝʥʥʷ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʫ ï ʤʽʥʽʤʘʣʴʥʘ [49, 89, 130]. ʎʝʡ ʪʠʧ ʢʨʦʚʦ-

ʦʙʽʛʫ ʻ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʠʤ ʽ ʚʦʣʦʜʽʻ ʚʝʣʠʢʠʤʠ ʘʜʘʧʪʘʮʽʡʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ɽʫʢʽʥʝʪʠʯʥʠʡ ʪʠʧ ʢʨʦʚʦʦʙʽʛʫ ʧʦ ʧʦʢʘʟʥʠʢʘʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ (ʉʉʉ) 

ʟʘʡʤʘʻ ʧʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ ʤʽʞ ʨʦʟʛʣʷʥʫʪʠʤʠ ʚʠʱʝ ʪʠʧʘʤʠ [77, 105]. 

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 
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ʦʨʛʘʥʽʟʤʫ ʦʩʦʙʠ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʢʨʦʚʦʦʙʽʛʫ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʥʝ 

ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʥʦ, ʘʣʝ ʽ ʷʢʽʩʥʦ. ʊʦʙʪʦ ʣʶʜʠ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʢʨʦʚʦʦʙʽʛʫ ʚʦ-

ʣʦʜʽʶʪʴ ʨʽʟʥʠʤʠ ʘʜʘʧʪʘʮʽʡʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʰʣʷʭʠ 

ʘʜʘʧʪʘʮʽʾ ʘʧʘʨʘʪʫ ʢʨʦʚʦʦʙʽʛʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʫʤʫ ʽ ʾʤ ʚʣʘʩʪʠʚʠʡ ʨʽʟʥʠʡ ʧʝ-

ʨʝʙʽʛ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ [1, 5, 21, 100]. 

ɿʘ ʜʘʥʠʤʠ ʅ.ɺ. ɿʘʙʦʣʦʪʩʢʠʭ ʽ ʗ. ɸ. ʍʘʥʘʥʘʰʚʽʣʽ [42], ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʨʝʛʫʣʷʮʽʾ ʩʠʩʪʝʤʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʚ ʘʨʪʝʨʽʘʣʴʥʠʭ ʩʫʜʠʥʘʭ 

ʧʨʠ ʛʽʧʦʢʽʥʝʪʠʯʥʦʤʫ ʪʠʧʽ ʧʝʨʝʚʘʞʘʶʪʴ ʚʘʟʦʜʠʣʘʪʘʪʦʨʥʽ, ʘ ʧʨʠ ʛʽʧʝʨʢʽʥʝʪʠʯʥʦʤʫ 

ʪʠʧʽ ï ʚʘʟʦʢʦʥʩʪʨʠʢʪʦʨʥʽ ʚʧʣʠʚʠ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʽʚ ʢʨʦʚʦʦʙʽʛʫ ʤʝʭʘʥʽʟʤʠ ʧʽʜʪʨʠʤʫʚʘʥʥʷ 

ʦʜʥʘʢʦʚʦʛʦ ʨʽʚʥʷ ʦʜʥʦʨʽʜʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ ï ɸʊ) ʨʽʟʥʽ. ʇʨʦ 

ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʧʨʠ ʨʽʟʥʠʭ ʪʠʧʘʭ ʢʨʦʚʦʦʙʽʛʫ 

ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʧʨʦ ʪʽʩʥʦʪʫ ʟʚ'ʷʟʢʫ ʤʽʞ ʚʝʣʠʯʠʥʦʶ ʫʜʘʨʥʦʛʦ ʦʙôʻʤʫ (ʋʆ) ʽ ʯʘʩʪʦʪʠ 

ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ (ʏʉʉ). ɺʽʜʦʤʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʋʆ ʚʠʢʣʠʢʘʻ ʨʝʮʠʧʨʦʢʥʝ 

ʧʨʠʛʥʽʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʤʫ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʏʉʉ. ʎʝʡ 

ʤʝʭʘʥʽʟʤ, ʱʦ ʧʨʘʮʶʻ ʟʘ ʧʨʠʥʮʠʧʦʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ, ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʘʥʥʷ 

ʍʆʂ ʥʘ ʩʪʽʡʢʦʤʫ ʨʽʚʥʽ [49, 71, 89]. 

ɸʥʘʣʽʟ ʚʝʣʠʯʠʥ ʋʆ ʽ ʏʉʉ, ʧʨʦʚʝʜʝʥʠʡ ʫ ʤʦʣʦʜʠʭ ʣʶʜʝʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʠʧʽʚ ʢʨʦʚʦʦʙʽʛʫ, ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʟʚ'ʷʟʦʢ ʤʽʞ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟ'ʷʚ-

ʣʷʻʪʴʩʷ ʧʨʠ ʨʽʟʥʠʭ ʪʠʧʘʭ ʢʨʦʚʦʦʙʽʛʫ ʥʝ ʚ ʦʜʥʘʢʦʚʽʡ ʤʽʨʽ. ʊʽʩʥʘ ʟʚʦʨʦʪʥʘ ʢʦʨʝ-

ʣʮ̫ʽʷ ʤʽʞ ʋʆ ʽ ʏʉʉ ʤʘʻ ʤʽʩʮʝ ʧʨʠ ʝʫ- ʽ ʛʽʧʝʨʢʽʥʝʪʠʯʥʦʤʫ ʪʠʧʘʭ. ʇʨʠ ʛʽʧʦʢʽʥʝ-

ʪʠʯʥʦʤʫ ʪʠʧʽ ʜʦʩʪʦʚʽʨʥʦʾ ʟʚ'ʷʟʢʫ ʤʽʞ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ [12, 141]. 

ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʫ ʜʝʷʢʠʤ ʜʦʩʣʽʜʥʠʢʘʤ [18, 32, 34, 189] ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʬʦʨ-

ʤʫʚʘʥʥʷ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʪʠʧʫ ʢʨʦʚʦʦʙʽʛʫ ʩʝʨʝʜ ʤʦʣʦʜʠʭ ʣʶʜʝʡ, ʱʦ ʥʝ ʟʘʡʤʘ-

ʶʪʴʩʷ ʩʧʦʨʪʦʤ ʻ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤ, ʪʦʯʥʦ ʪʘʢ, ʷʢ ʽ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦ-

ʚʘʥʠʤʠ ʻ ʨʝʟʝʨʚʠ ʘʜʘʧʪʘʮʽʾ ʩʝʨʮʷ ʜʦ ʛʽʧʝʨʬʫʥʢʮʽʾ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʥʘ ʜʫʤʢʫ ʙʽʣʴʰʦʩʪʽ ʥʘʫʢʦʚʮʽʚ [19, 76, 94, 103, 165], ʧʨʠ ʘʥʘʣʽʟʽ 

ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʦʨʛʘʥʽʟʤʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʠʧ ʢʨʦʚʦʦʙʽʛʫ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʤʝʞ ʥʦʨʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ  
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ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ʋ ʨʦʙʦʪʽ ʊ.ɹ. ʂʫʣʘʢʦʚʦʾ [68] ʙʫʣʠ ʚʠʚʯʝʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʘʩʠʤʝʪʨʽʾ ɸʊ, ʪʠ-

ʧʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽ ʪʦʥʫʩʫ ʘʚʪʦʥʦʤʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ɸʅʉ) ʫ 259 

ʤʦʣʦʜʠʭ ʣʶʜʝʡ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʝʛʝʪʘʪʠʚʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ ʫ 

ʤʦʣʦʜʠʭ ʣʶʜʝʡ ʽʟ ʩʫʜʠʥʥʦʶ ʘʩʠʤʝʪʨʽʻʶ ʢʦʨʝʣʶʻ ʟ ʪʠʧʘʤʠ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ. ɼʦʤʽʥʫʚʘʥʥʷ ʚ ʦʩʽʙ ʽʟ ʩʫʜʠʥʥʦʶ ʘʩʠʤʝʪʨʽʻʶ ʚʘʛʦʪʦʥʽʾ ʧʨʠ ʝʫ- ʽ ʛʽʧʦʢʽʥʝ-

ʪʠʯʥʦʤʫ ʪʠʧʘʭ ʤʦʞʥʘ ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ ʧʨʦʷʚ ʦʩʦʙʣʠʚʦʩʪʝʡ ʮʝʥʪʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʥʠʞʝʥʥʷ ʜʠʩʙʘʣʘʥʩʫ ɸʊ. ʋ ʛʨʫʧʽ ʦʩʽʙ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʙʽʣʴh ʠʡ ʚʥʝʩʦʢ ʫ 

ʨʝʛʫʣʷʮʽʶ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɸʅʉ. 

ɺ ʙʘʛʘʪʴʦʭ ʨʦʙʦʪʘʭ [50, 126, 147, 172] ʧʦʢʘʟʘʥʦ, ʱʦ ʧʘʨʘʤʝʪʨʠ ʨʝʛʫʣʷʪʦʨ-

ʥʠʭ ʢʦʣʠʚʘʥʴ ʛʝʤʦʜʠʥʘʤʽʢʠ ʧʦʚôʷʟʘʥʽ ʽʟ ʬʦʥʦʚʠʤʠ ʨʽʚʥʷʤʠ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ ʪʘ 

ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷʤ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. 

ʐʠʨʦʢʽ ʤʝʞʽ ʥʦʨʤ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʽ ʥʘʷʚʥʽʩʪʶ 

ʨʽʟʥʦʾ ʩʪʨʘʪʝʛʽʾ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʜʦ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ. ʆʩʦʙʠ ʽʟ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ ʫ ʩʧʦʢʦʾ ʤʘʶʪʴ ʙʝʟ-

ʫʤʦʚʥʫ ʧʝʨʝʚʘʛʫ ʚ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉʉʉ. ʇʨʦʪʝ ʧʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ 

ʤʘʻ ʽ ʩʚʦʾ ʥʝʛʘʪʠʚʥʽ ʤʦʤʝʥʪʠ. ʇʦ-ʧʝʨʰʝ, ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠʩʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʽʥʰʽ ʣʘʥʢʠ ʢʠʩʥʝʚʦ-ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. ʊʘʢ, ʨʽʚʝʥʴ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ ʦʨʛʘʥʽʚ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʫ ʦʩʽʙ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʫ ʩʧʦʢʦʾ, ʣʝʞʘʯʠ, ʚʽʨʦʛʽʜʥʦ ʥʠʞʯʠʡ, 

ʥʽʞ ʫ ʽʥʰʠʭ ʪʠʧʦʣʦʛʽʯʥʠʭ ʛʨʫʧʘʭ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʤʝʥʰʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʛʘʟʦʦʙʤʽʥʫ ʫ ʣʝʛʝʥʷʭ. ʇʨʠ ʮʴʦʤʫ, ʡʤʦʚʽʨʥʦ, ʦʩʦʙʠ ʽʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʉɯ ʫ ʩʧʦʢʦʾ 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʱʫ ʨʝʘʢʪʠʚʥʽʩʪʴ ʉʉʉ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʥʘʧʨʫʞʝʥʥʷ ʨʝʛʫʣʷ-

ʪʦʨʥʠʭ ʩʠʩʪʝʤ. ʅʘʚʧʘʢʠ, ʦʩʦʙʠ ʟ ɻʨʊʂ ʤʘʶʪʴ ʧʨʦʛʨʘʰ ʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ 

ʉʉʉ ʚ ʩʧʦʢʦʾ ʪʘ ʤʦʞʣʠʚʠʡ ʚʠʛʨʘʰ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʟʘ ʨʘʭʫʥʦʢ ʤʝʥʰʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ [67, 72, 147, 153]. 

ʊʨʝʙʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʨʽʚʝʥʴ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ ʦʨʛʘʥʽʚ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʝ ʻ 

ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʢʣʠʢʘʻ ʟʤʽʥʫ ʭʚʠʣʴʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʢʦʣʠʚʘʥʴ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʘ 

ʬʘʢʪʦʨʦʤ ʧʦʪʝʥʮʽʶʚʘʥʥʷ ʽʩʥʫʶʯʠʭ ʭʚʠʣʴ, ʷʢ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʛʫʣʷʪʦʨʥʠʭ ʧʨʦ-
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ʮʝʩʽʚ ʫ ʉʉʉ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʘʨʘʤʝʪʨʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʢʦʣʠʚʘʥʴ R-R ʪʘ ʋʆ 

ʧʦʚôʷʟʘʥʽ ʽʟ ʚʠʭʽʜʥʠʤ ʨʽʚʥʝʤ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ ʪʘ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ ʦʨʛʘʥʽʚ ʛʨʫʜ-

ʥʦʾ ʢʣʽʪʢʠ ʽ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʘʥʥʷ ʦʩʥʦʚʥʠʭ ʛʦʤʝʦʩʪʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ 

[69, 49, 105]. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʦʮʽʥʢʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʨʠʪʤʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʻ ʚʠʟʥʘ-

ʯʝʥʥʷ ʾʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʦʩʽʙ ʽʟ ʨʽʟʥʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʦʤ ʦʨʛʘʥʽʟʤʫ. ʊʠʧʦ-

ʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʛʫʣʷʪʦʨʥʠʭ ʨʠʪʤʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʫ ʣʶʜʝʡ ʽʟ ʨʽʟʥʠʤ ʬʦʥʦ-

ʚʠʤ ʨʽʚʥʝʤ ʉɯ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʷʢʽ ʩʫʧʨʦʚʦʜ-

ʞʫʶʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʤʫ. ʊʘʢ, ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʛʽʧʦʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʫ ʚʠʱʝ ʘʢʪʠʚʘʮʽʷ ʩʠʤʧʘʪʠʯʥʦʾ ʣʘʥʢʠ ɸʅʉ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʦʶ ʩʪʨʫʢʪʫʨʠ ʢʦʣʠʚʘʥʴ ʏʉʉ ʧʨʠ ʜʦʟʦʚʘʥʦʤʫ ʬʽʟʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʥʽʞ ʫ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʝʫ-  ̔ʛʽʧʝʨʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʽʚ ʧʦʨʷʜ ʽʟ ʤʝʥʰʠʤ ʨʽʚʥʝʤ ʩʧʦʥʪʘʥʥʦʾ 

ʙʘʨʦʨʝʬʣʝʢʪʦʨʥʦʾ ʯʫʪʣʠʚʦʩʪʽ [49 105, 109, 147]. 

ɺ ʨʦʙʦʪʽ ʉ. ʆ. ʂʦʚʘʣʝʥʢʦ, ʃ. ɯ. ʂʫʜʽʡ [49] ʚʠʟʥʘʯʝʥʦ ʥʦʨʤʫ ʧʦʢʘʟʥʠʢʽʚ ʢʦ-

ʣʠʚʘʥʴ ʪʨʠʚʘʣʦʩʪʽ ʽʥʪʝʨʚʘʣʫ R-R ʪʘ ʋʆ ʫ ʟʜʦʨʦʚʠʭ ʤʦʣʦʜʠʭ ʯʦʣʦʚʽʢʽʚ ʟʘ ʫʤʦʚ 

ʩʧʦʢʦʶ ʪʘ ʧʨʠ ʜʦʟʦʚʘʥʠʭ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʭʽʜʥʠʭ 

ʨʽʚʥʽʚ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ, ʯʘʩʪʦʪʠ ʜʠʭʘʥʥʷ ʪʘ ʨʽʚʥʷ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ ʦʨʛʘʥʽʚ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʛʨʫʜʥʽʡ ʧʦʨʦʞʥʠʥʽ.  

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʬʽʟʽʦʣʦʛʽʾ ʢʨʦʚʦʦʙʽʛʫ ʻ ʪʠʧʦ-

ʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʥʘ ʨʽʟʥʦ-

ʤʘʥʽʪʥʽ ʚʧʣʠʚʠ. ʊʠʧʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʧʦʨʪʠʚʥʽʡ ʤʝ-

ʜʠʮʠʥʽ, ʢʣʽʥʽʯʥʽʡ ʢʘʨʜʽʦʣʦʛʽʾ, ʬʽʟʽʦʣʦʛʽʾ ʩʧʦʨʪʫ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʩʪʘʥʽʚ [9, 89, 

125, 147]. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʥʦʨʤʘʪʠʚʠ ʙʽʣʴʰʦʩʪʽ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʽʩʪʦ-

ʨʠʯʥʦ ʨʦʟʨʦʙʣʷʣʠʩʷ ʚ ʭʦʜʽ ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ, ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʪʠʧʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʘ ʪʦʤʫ ʻ ʤʘʣʦʽʥʬʦʨʤʘʪʠʚʥʠʤʠ. ʎʷ ʦʙ-

ʩʪʘʚʠʥʘ ʨʦʙʠʪʴ ʘʢʪʫʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʥʦʚʠʭ 
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ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʢʨʦʚʦʦʙʽʛʫ. ʆʩʦʙʣʠʚʦʾ ʘʢʪʫ-

ʘʣʴʥʦʩʪʽ ʮʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʥʘʙʫʚʘʻ ʜʣʷ ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ. ɹʽʣʴʰʽʩʪʴ ʟʘʭʚʦ-

ʨʶʚʘʥʴ ʉʉʉ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤʠ ʩʠʩʪʝʤʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʘ ʢʦʨʝʢʮʽʷ 

ʮʠʭ ʧʦʨʫʰʝʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʾʾ ʪʠʧʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠ-

ʚʦʩʪʝʡ [128, 136, 153, 185]. 

ɺʠʢʦʥʘʥʽ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ [36, 105, 125, 153] ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ 

ʚʚʘʞʘʪʠ, ʱʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʉʉʉ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʩʫʪ-

ʪʻʚʠʭ ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʫ ʢʨʦʚʦʦʙʽʛʫ ʣʶʜʠʥʠ. ɺ ʜʘʥʠʡ ʯʘʩ ʘʥʘʣʽʟ ʚʘʨʽʘ-

ʙʝʣʴʥʦʩʪʽ ʨʠʪʤʫ ʩʝʨʮʷ ʻ ʦʜʥʠʤ ʟ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʩʠʩʪʝʤʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫ-

ʣʷʮʽʾ ʢʨʦʚʦʦʙʽʛʫ. ʇʨʠ ʮʴʦʤʫ ʏʉʉ ʚʽʜʦʙʨʘʞʘʻ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʯʠʩʣʝʥʥʠʭ ʨʝ-

ʛʫʣʷʪʦʨʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʉʉʉ ʽ ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʫ ʚʝʣʠʯʠʥʫ ɸʊ, ʷʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦ-

ʢʘʟʥʠʢʘ ʛʝʤʦʜʠʥʘʤʽʢʠ. ɯʥʜʠʚʽʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʛʫʣʷʮʽʾ ʩʠʩʪʝʤ-

ʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʨʦʣʽ ʩʝʨʮʝʚʦʛʦ ʪʘ ʩʫʜʠʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʫ 

ʧʽʜʪʨʠʤʮʽ ʛʝʤʦʜʠʥʘʤʽʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, ʟʫʤʦʚʣʶʶʪʴ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ 

ʢʨʦʚʦʦʙʽʛʫ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʫ ʩʪʘʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʧʦʢʦʶ [104, 

203]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʧʦʢʘʟʘʣʦ, ʱʦ ʦʜʥʽʡ ʽ 

ʪʽʡ ʞʝ ʏʉʉ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʨʽʟʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʩʠʤʧʘʪʠʯʥʦʛʦ ʽ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʢʘʥʘʣʽʚ ʨʝʛʫʣʷʮʽʾ, ʩʝʛʤʝʥʪʘʨʥʠʭ ʽ ʥʘʜʩʝʛʤʝʥʪʘʨʥʳʭ ʨʽʚʥʽʚ ʥʝ-

ʨʚʦʚʦʾ ʩʠʩʪʝʤʠ [9, 80, 153, 172]. 

ʄʝʪʦʜʦʣʦʛʽʷ ʘʥʘʣʽʟʫ ɺʉʈ ʟʘʩʥʦʚʘʥʘ ʥʘ ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʽ ʚʠʤʽʨʶʚʘʥʥʽ ʯʘʩʦ-

ʚʠʭ ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ RR-ʟʫʙʮʷʤʠ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʠ, ʧʦʙʫʜʦʚʽ ʜʠʥʘʤʽʯʥʠʭ ʨʷʜʽʚ 

ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʽʚ (ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʦʛʨʘʤʠ) ʽ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʯʠʩʣʦ-

ʚʠʭ ʨʷʜʽʚ ʨʽʟʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ [9, 49, 138, 149]. 

ʇʝʨʽʦʜʠʯʥʽ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʻ ʦʜ-

ʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʙʽʦʣʦʛʽʾ. ʂʦʣʠʚʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʢʦʥʩʪʘʥʪ ʦʨ-

ʛʘʥʽʟʤʫ [9, 128, 164]. 

ʅʘ ʜʫʤʢʫ ʜʝʷʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [136, 153, 195, 230], ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʘʥ  
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ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʙ'ʻʢʪʘ ʟʘʢʣʘʜʝʥʘ ʚ ʤʦʜʫʣʷʮʽʾ ʙʽʦʨʠʪʤʽʚ ʦʨʛʘʥʽʟʤʫ ʽ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʫ ʟʤʽʥʽ ʨʠʪʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʝʨʮʷ, ʘ, ʦʪʞʝ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʮʽʥʢʠ 

ʧʘʨʘʤʝʪʨʽʚ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ï ʦʜʥʦʛʦ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ. 

ɺʘʞʣʠʚʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ɸʅʉ ʚʠʢʦʥʫʻ ʚ ʦʨʛʘʥʽʟʤʽ ʜʚʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ: 

ʟʙʝʨʝʞʝʥʥʷ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʛʦʤʝʦʩʪʘʟʫ (ʧʽʜʪʨʠʤʘʥʥʷ ʚ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ 

ɸʊ, ʏʉʉ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʪ.ʜ.), ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʤʦʙʽʣʽʟʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥ ʫʤʦʚ ʥʘʚʢʦ-

ʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʦʙʪʦ ʬʫʥʢʮʽʶ ʧʨʠʩʪʦʩʫʚʘʥʥʷ [1, 6, 69, 148, 182, 189]. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʨʽʟʢʦ ʟʙʽʣʴʰʠʣʘʩʴ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ 

ʪʨʠʚʘʣʦʩʪʽ ʽʥʪʝʨʚʘʣʫ R-R, ɸʊ, ʋʆ, ʜʠʭʘʣʴʥʦʾ ʘʨʠʪʤʾʾ, ʟʚôʷʟʢʫ ʭʚʠʣʴʦʚʠʭ ʟʤʽʥ ʨʽ-

ʟʥʠʭ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʎʝ ʟʫʤʦʚʣʶʻʪʴʩʷ ʷʢ ʰʠʨʦʢʠʤ ʫʧʨʦʚʘʜʞʝʥʥʷʤ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʝʜʠʮʠʥʫ ʪʘ ʬʽʟʽʦʣʦʛʽʶ, ʪʘʢ ʽ ʧʽʜʪʚʝʨʜʞʝʥʦʶ ʚʠʩʦ-

ʢʦʶ ʜʽʘʛʥʦʩʪʠʯʥʦʶ ʮʽʥʥʽʩʪʶ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʥʠʭ ʨʠʪʤʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ 

[140, 148, 207]. 

ɿʜʦʨʦʚʽ ʣʶʜʠ ʤʘʶʪʴ ʩʫʪʪʻʚʽ ʤʽʞʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʨʠʪʤʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ [7, 33, 105, 149]. ʉʫʪʪʻʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʚʽʜ-

ʤʽʥʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʢʦʣʠʚʘʥʴ ʋʆ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʽʥʪʝʨʚʘʣʫ R-R ʤʦʞʫʪʴ ʙʫʪʠ ʟʫ-

ʤʦʚʣʝʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʪʘʢʠ-

ʤʠ, ʷʢ ʯʘʩʪʦʪʘ ʜʠʭʘʥʥʷ, ʚʝʣʠʯʠʥʘ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ, ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪ-

ʥʦʩʪʽ ʪʘ ʽʥ. [99, 135]. 

ɿ ʯʘʩʫ ʧʫʙʣʽʢʘʮʽʾ ʻʚʨʦ-ʘʤʝʨʠʢʘʥʩʴʢʠʭ [149, 191] ʽ ʨʦʩʽʡʩʴʢʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ 

[6] ʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ɺʉʈ ʧʨʦʡʰʣʦ ʙʽʣʴʰʝ 15 ʨʦʢʽʚ. ʅʘʢʦʧʠʯʠʣʠ-

ʩʷ ʥʦʚʽ ʜʘʥʽ, ʷʢʽ ʟʤʽʥʠʣʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʢʦʣʠʚʘʥʥʷ ʛʝʤʦʜʠʥʘʤʽʢʠ: ʦʩʦʙʣʠʚʦʩʪʷʤ 

ʩʪʨʫʢʪʫʨʠ ʽ ʭʘʨʘʢʪʝʨʫ ʨʝʛʫʣʷʮʽʾ, ʨʦʣʽ ʚ ʦʮʽʥʮʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʪʘ 

ʢʣʽʥʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ɺʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʥʝʩʪʠ ʢʦʨʝʢʪʠʚʠ ʚ ʧʦʥʷʪʪʷ ʥʦʨʤʠ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʘ ʢʣʽʥʽʢʦ-ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ɺʉʈ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʛʝʤʦʜʠʥʘʤʢ̔ʠ. 

ʆʜʥʘʢ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʢʦʨʠʩʪʫʶʪʴʩʷ  
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ʻʚʨʦ-ʘʤʝʨʠʢʘʥʩʴʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ 1996 ʨʦʢʫ [191], ʟʛʽʜʥʦ ʷʢʠʤ ʤʝʪʦʜʠ 

ʚʠʟʥʘʯʝʥʥʷ ɺʉʈ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʽ: ʤʝʪʦʜʠ ʯʘʩʦʚʦʾ ʦʙʣʘʩʪʽ, ʜʦ ʢʦʪʨʠʭ 

ʚ̔ ʜʥʦʩʷʪʴ ʩʪʘʪʠʩʪʠʯʥʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʯʘʩʪʦʪʥʦʾ ʦʙʣʘʩʪʽ. 

ʏʘʩʦʚʠʡ ʘʥʘʣʽʟ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦ ʦʙ-

ʨʘʭʫʥʢʫ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʪʝʨʚʘʣʽʚ R-R ʟ ʥʘʩʪʫʧʥʦʶ ʬʽʟʽʦʣʦʛʽʯʥʦʶ ʪʘ ʢʣʽʥʽʯʥʦʶ 

ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ [153, 181, 202]. ʆʩʥʦʚʥʠʤʠ ʡʦʛʦ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʜʣʷ ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʠʭ ʟʘʧʠʩʽʚ, ʻ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʽʥʪʝʨʚʘʣʽʚ R-R ʫ ʚʠʙʽʨʮʽ 

(ʄ), ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ (SDNN), ʢʚʘʜʨʘʪʥʠʡ ʢʦʨʽʥʴ ʩʝʨʝʜʥʴʦʾ ʢʚʘʜʨʘʪʽʚ ʨʽʟ-

ʥʠʮʽ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ R-R (rMSSD), ʧʨʦʧʦʨʮʽʷ ʨʽʟʥʠʮʴ ʤʽʞ ʩʫʤʽʞʥʠ-

ʤʠ ʽʥʪʝʨʚʘʣʘʤʠ R-R, ʱʦ ʙʽʣʴʰʝ 50 ʤʩ (pNN50). 

ɿʛʽʜʥʦ ʢʣʘʩʠʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʧʨʠ ʩʪʘʥʜʘʨʪʥʽʡ ʨʝʻʩʪʨʘʮʽʾ ʫ ʩʧʦʢʦʾ ʚʩʽ ʮʽ 

ʧʦʢʘʟʥʠʢʠ ʟʙʽʣʴʰʫʶʪʴʩʷ, ʧʨʠ ʧʦʩʠʣʝʥʥʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ, ʪʘ ʟʤʝʥʰʫ-

ʶʪʴʩʷ ʧʨʠ ʘʢʪʠʚʘʮʽʾ ʩʠʤʧʘʪʠʯʥʦʛʦ ʪʦʥʫʩʫ [9, 47, 153, 184, 200]. 

ʇʨʠ ʟʜʽʡʩʥʝʥʥʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʨʠʪʤʫ ʩʝʨʮʷ ʥʝ ʪʽʣʴʢʠ ʚʠʟʥʘ-

ʯʘʶʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ɺʉʈ, ʘ ʽ ʧʨʦʚʦʜʠʪʴʩʷ ʾʭ ʚʽʟʫʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. 

ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʧʦʙʫʜʦʚʘ ʪʘ ʘʥʘʣʽʟ ʛʽʩʪʦʛʨʘʤ ʩʝʨʮʝ-

ʚʦʛʦ ʨʠʪʤʫ [128, 161, 214]. 

ɼʦ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ɺʉʈ ʚʽʜʥʦʩʠʪʴʩʷ ʪʘʢʦʞ ʽ ʤʝʪʦʜ 

ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ ʰʢʦʣʠ ʧʨʦʬʝʩʦʨʘ ʈ.ʄ. ɹʘ̒ ʚʩʴʢʦʛʦ [6, 7, 9]. 

ʆʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ ʩʧʝʢʪʨʘʣʴʥʦ-

ʛʦ ʘʥʘʣʽʟʫ ɺʉʈ [9, 39, 157, 196]. ɹʘʛʘʪʦʯʠʩʝʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [9, 20, 39, 128, 

149, 153] ʧʦʢʘʟʘʥʦ, ʱʦ ʚ ʩʧʝʢʪʨʽ, ʦʪʨʠʤʘʥʦʤʫ ʧʨʠ ʘʥʘʣʽʟʽ ʢʦʨʦʪʢʠʭ ʟʘʧʠʩʽʚ (5 

ʭʚʠʣʠʥ) ʧʦʢʘʟʥʠʢʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʛʦʣʦʚʥʠʭ ʢʦʤ-

ʧʦʥʝʥʪʠ: ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ (VLF) ï ʤʝʥʰʝ 0,04 ɻʮ; ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ (LF) ï ʚʽʜ 

0,04 ʜʦ 0,15 ɻʮ; ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ (HF) ï ʚʽʜ 0,15 ʜʦ 0,4 ɻʮ.  

ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʦʭʦʜʞʝʥʥʷ ʭʚʠʣʴ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʫ ʜʽʘʧʘʟʦʥʽ 0,15-

0,4 ɻʮ (HF) ʪʨʘʢʪʫʻʪʴʩʷ ʤʘʡʞʝ ʦʜʥʦʟʥʘʯʥʦ. ʎʽ ʭʚʠʣʽ ʻ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʜʠʭʘʣʴʥʦʾ 

ʩʠʥʫʩʦʚʦʾ ʘʨʠʪʤʽʾ [160, 174, 211]. 

ɻʝʥʝʟ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʭʚʠʣʴ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʙʽʣʴʰ ʩʢʣʘʜʥʠʡ. ɹʽʣʴʰʽʩʪʴ  
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ʘʚʪʦʨʽʚ ʚʚʘʞʘʻ, ʱʦ ʾʭ ʧʦʪʫʞʥʽʩʪʴ ʚʽʜʦʙʨʘʞʘʻ ʘʢʪʠʚʥʽʩʪʴ ʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ 

ɸʅʉ [9, 149, 214], ʽʥʰʽ ʩʭʠʣʷʶʪʴʩʷ ʜʦ ʜʫʤʢʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʷʢ ʩʠʤʧʘʪʠʯʥʠʭ, ʪʘʢ ʽ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʠʭ ʢʦʣʠʚʘʥʴ [128, 136, 153, 218]. 

ɹʽʣʴʰʽʩʪʴ ʘʚʪʦʨʽʚ [9, 25, 49, 139, 149] ʚʚʘʞʘʻ, ʱʦ ʤʝʥʰ ʚʩʴʦʛʦ ʚʽʜʦʤʘ ʬʽʟʽ-

ʦʣʦʛʽʯʥʘ ʩʫʪʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʫ VLF. ʅʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ [191, 

214, 218], ʩʧʝʢʪʨʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ VLF, ʭʘʨʘʢʪʝʨʠʟʫʻ ʘʢʪʠʚʥʽʩʪʴ ʩʠʤʧʘʪʠʯʥʦʛʦ 

ʚʽʜʜʽʣʫ ɸʅʉ. ʅʘ ʜʫʤʢʫ ʽʥʰʠʭ ʘʚʪʦʨʽʚ [9, 128, 153], VLF ʚʽʜʦʙʨʘʞʘʻ ʮʝʨʝʙʨʘʣʴʥʽ 

ʝʨʛʦʪʨʦʧʥʽ ʚʧʣʠʚʠ ʥʘ ʥʠʞʱʽ ʨʽʚʥʽ ʽ ʜʦʟʚʦʣʷʻ ʩʫʜʠʪʠ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ 

ʤʦʟʢʫ, ʦʩʢʽʣʴʢʠ ʘʤʧʣʽʪʫʜʘ VLF ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʩʠʭʦʝʤʦʮʽʡʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʦʤ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ. ɯʩʥʫʶʪʴ ʪʘʢʦʞ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ 

ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʘ ʚ VLF ʜʽʘʧʘʟʦʥʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʥʘʜʽʡʥʠʡ ʤʘʨʢʝʨ 

ʩʪʫʧʝʥʷ ʟʚ'ʷʟʢʫ ʘʚʪʦʥʦʤʥʠʭ (ʩʝʛʤʝʥʪʘʨʥʠʭ) ʨʽʚʥʽʚ ʨʝʛʫʣʷʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʟ ʥʘʜʩʝʛ-

ʤʝʥʪʘʨʥʠʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʛʽʧʦʬʽʟʘʨʥʦ-ʛʽʧʦʪʘʣʘʤʽʯʥʠʤ ʽ ʢʽʨʢʦʚʠʤ ʨʽʚʥʤ̫ʠ. 

ɿʘ ʜʘʥʠʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ [220, 222], VLF ʻ ʭʦʨʦʰʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʫʧʨʘʚ-

ʣʽʥʥʷ ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʇʨʦ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ VLF-ʢʦʤʧʦʥʝʥʪʠ ɺʉʈ ʟ ʤʝ-

ʪʘʙʦʣʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʦʨʛʘʥʽʟʤʽ ʩʚʽʜʯʘʪʴ ʜʦʩʣʜ̔ʞʝʥʥʷ, ʚ ʷʢʠʭ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʜʦʙʦʚʘ ʜʠʥʘʤʽʢʘ ʨʽʚʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʛʦʨʤʦʥʫ ʞʠʨʦʚʠʭ ʢʣʽʪʠʥ ï 

ʣʝʧʪʠʥʫ ï ʧʦʚʥʽʩʪʶ ʧʦʚʪʦʨʶʻ ʜʦʙʦʚʫ ʜʠʥʘʤʽʢʫ VLF-ʜʽʘʧʘʟʦʥʫ. 

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ɺʉʈ ʚʽʜʟʥʘʯʝʥʽ ʫ ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ, 

ʩʧʦʨʪʩʤʝʥʽʚ [9, 108, 147, 153, 186, 228]. ɿôʷʩʦʚʘʥʦ, ʱʦ ʟ ʚʽʢʦʤ ʟʘʛʘʣʴʥʘ ʧʦʪʫʞ-

ʥʽʩʪʴ ʩʧʝʢʪʨʫ, ʡʦʛʦ ʧʦʪʫʞʥʽʩʪʴ ʫ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

LF/HF ʚʽʨʦʛʽʜʥʦ ʟʨʦʩʪʘʶʪʴ [9, 173]. ʎʽ ʟʤʽʥʠ ʧʦʚôʷʟʫʶʪʴ ʟ ʨʦʟʚʠʪʢʦʤ ʪʘ ʩʪʘʥʦʚ-

ʣʝʥʥʷʤ ɸʅʉ. 

ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʘ ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʫ ʚ ʜʠʪʷʯʦʤʫ ʪʘ ʶʥʘʮʴʢʦʤʫ 

ʚʽʮʽ, ʜʘʣʽ ʚʦʥʘ ʧʽʩʣʷ ʧʨʠʙʣʠʟʥʦ 30%-ʛʦ ʟʥʠʞʝʥʥʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ 

ʘʞ ʜʦ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʟʨʽʣʦʛʦ ʚʽʢʫ. ʊʘʢ ʧʦʯʠʥʘʶʯʠ ʟ ʩʝʨʝʜʠʥʠ ʜʨʫʛʦʛʦ ʧʝʨʽʦʜʫ 

ʟʨʽʣʦʛʦ ʚʽʢʫ ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʧʘʜʽʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʧʝʢʪʨʘ ɺʉʈ ʟʘ 

ʨʘʭʫʥʦʢ ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʟʥʠʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʩʝʨʝʜʥʴʦʾ (LF) ʽ ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʾ  

(HF) ʩʢʣʘʜʦʚʠʭ [9, 37, 149, 186]. 
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ʇʨʠ ʩʪʘʨʽʥʥʽ ʨʝʬʣʝʢʪʦʨʥʽ ʚʧʣʠʚʠ ʥʘ ʉʉʉ ʩʣʘʙʰʘʶʪʴ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʟ-

ʽʥʪʝʛʨʘʮʽʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʠ ʮʴʦʤʫ ʚ 

ʙʽʣʴʰ ʰʚʠʜʢʦʤʫ ʪʝʤʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʣʘʙʣʝʥʥʷ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʩʝ-

ʨʮʝ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚ ʦʩʽʙ ʩʪʘʨʰʦʛʦ ʚʽʢʫ ʥʘ ʪʣʽ ʟʘʛʘʣʴʥʦʛʦ ʟʥʠʞʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʪʦʥʫʩʫ ʬʦʨʤʫʻʪʴʩʷ ʚʽʜʥʦʩʥʝ ʧʝʨʝʚʘʞʘʥʥʷ ʩʠʤʧʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ [90, 180, 221, 

232]. 

ɺʽʢʦʚʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʧʝʨʝʙʫʜʦʚʘ ʩʝʨʮʷ ʧʦʚ'ʷʟʘʥʘ ʟʽ ʟʤʽʥʘʤʠ 

ʩʪʨʫʢʪʫʨʠ ʤʽʦʢʘʨʜʘ, ʩʠʩʪʝʤʥʦʾ ʪʘ ʽʥʪʨʘʢʘʨʜʽʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ. ɼʦʪʝʧʝʨ ʥʘʢʦ-

ʧʠʯʝʥʦ ʜʦʩʪʘʪʥʴʦ ʜʘʥʠʭ ʱʦʜʦ ʚʽʢʦʚʠʭ ʟʤʽʥ ʷʢ ʩʠʩʪʝʤʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʪʘʢ ʽ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʝʨʮʷ ʪʘ ʩʫʜʠʥ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʬʦʨ-

ʤʫʚʘʥʥʷʤ ʛʧ̔ʦʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʫ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʩʫʜʠʥʥʦʛʦ ʦʧʦʨʫ ʩʫʜʠʥ, ʨʦ-

ʟʚʠʪʢʦʤ ʛʽʧʝʨʪʨʦʬʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ ʽ ʧʦʛʽʨʰʝʥʥʷʤ ʥʘʩʦʩʥʦʾ ʬʫʥʢʮʽʾ ʩʝʨʮʷ [37, 

101, 152, 224, 226]. 

ʃ.ʄ. ɭʥʘ ʽ ɺ.ɭ. ʂʦʥʜʨʘʪʶʢ [41], ʜʦʩʣʽʜʠʣʠ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʉʉʉ ʫ 164 ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ ʫ ʚʽʮʽ 16-75 ʨʦʢʽʚ. ʋ ʩʝʨʝʜʥʴ-

ʦʤʫ ʚʽʮʽ ʟʥʘʯʝʥʥʷ ʉɯ ʙʫʣʠ ʤʝʥʰʝ, ʥʽʞ ʪʘʢʽ ʫ ʤʦʣʦʜʦʤʫ ʽ ʟʨʽʣʦʤʫ ʚʽʢʫ (ʚʽʜʧʦʚʽʜʥʦ 

2,6Ñ0,1 ʧʨʦʪʠ 3,0Ñ0,1 ʽ 2,9Ñ0,1, ʨ<0,05). ʎʽ ʬʘʢʪʠ ʚʧʣʠʚʘʣʠ ʥʘ ʨʦʟʧʦʜʽʣ ʦʙʩʪʝ-

ʞʫʚʘʥʠʭ ʛʨʫʧ ʟʘ ʪʠʧʘʤʠ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʜʝ ʧʝʨʝʚʘʞʥʦ ʚʠʷʚʣʷʣʠ 

ʝʫʢʽʥʝʪʠʯʥʠʡ ʪʠʧ (ʫ ʤʦʣʦʜʦʤʫ, ʟʨʽʣʦʤʫ, ʩʝʨʝʜʥʴʦʤʫ ʪʘ ʣʽʪʥʴʦʤʫ ʚʽʮʽ ʚʽʜʧʦʚʽʜʥʦ 

68,8; 74,5; 76,5 ʽ 70,6%). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʷʢʱʦ ʫ ʤʦʣʦʜʦʤʫ ʽ ʟʨʽʣʦʤʫ ʚʽʮʽ ʢʽʣʴ-

ʢʽʩʪʴ ʦʩʽʙ ʽʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʙʫʣʘ ʙʽʣʴʰʝ, ʥʽʞ ʽʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ 

(ʚʽʜʧʦʚʽʜʥʦ 18,8 ʽ 14,9% ʧʨʦʪʠ 12,5 ʽ 10,6%), ʪʦ ʫ ʩʝʨʝʜʥʴʦʤʫ ʪʘ ʣʽʪʥʴʦʤʫ, ʥʘʚʧʘ-

ʢʠ, ï ʤʝʥʰʦʶ (3,9 ʽ 8,8% ʧʨʦʪʠ 19,6 ʽ 20,6%).  

ɺ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [32, 39, 89, 183, 188, 209, 224, 226] ʙʫʣʠ ʚʠʷʚʣʝʥʽ 

ʩʪʘʪʝʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ɺʈʉ. 

ɺ.ɺ. ʅʘʫʤʦʚʘ ʽ ɽ.ʉ. ɿʝʤʮʦʚʘ [88] ʚʠʚʯʠʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚʽʣʴʥʠʭ ʢʦʣʠʚʘʥʴ 

ʧʘʨʘʤʝʪʨʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʨʠʪʤʫ ʩʝʨʮʷ, ʫʜʘʨʥʦʛʦ ʦʙ'ʻʤʫ, ʬʨʘʢʮʽʾ ʚʠʢʠʜʫ, ɸʊ, 

ʘʤʧʣʽʪʫʜʠ ʧʫʣʴʩʘʮʽʾ ʘʦʨʪʠ ʪʘ ʤʽʢʨʦʩʫʜʠʥ) ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʽ ʜʚ̔ʯʘʪ ʚ 

ʫʤʦʚʘʭ ʩʧʦʢʦʶ. ɹʫʣʠ ʦʙʩʪʝʞʝʥʽ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʽ ʩʪʫʜʝʥʪʠ ʶʥʘʮɹʢʦʛʦ ʚʽʢʫ (ʚʽʜ 
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17 ʜʦ 22 ʨʦʢʽʚ) ï 103 ʶʥʘʢʠ (ʚʽʢ 19,2Ñ1,3 ʨʦʢʽʚ) ʽ 101 ʜʽʚʯʠʥʘ (ʚʽʢ 18,8Ñ0,9 ʨʦʢʽʚ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʜʽʚʯʘʪ ʧʦʨʽʚʥʷʥʦ ʟ ʶʥʘʢʘʤʠ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʙʣ̔ʴʰʠʡ ʚʥʝʩʦʢ ʫ 

ʨʝʛʫʣʷʮʽʶ ʨʠʪʤʫ ʩʝʨʮʷ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɸʅʉ ʧʨʠ ʟʥʠʞʝʥʥʽ ʯʘʩʪʢʠ 

ʫʯʘʩʪʽ ʚ ʨʝʛʫʣʷʮʽʾ ʜʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʛʦ ʽ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʤʝ-

ʭʘʥʽʟʤʽʚ. ʋ ʶʥʘʮʴʢʦʤʫ ʚʽʮʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʪʘʪʝʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦ-

ʢʘʟʥʠʢʽʚ ɺʉʈ (ʫ ʜʽʚʯʘʪ ʚʠʱʝ ʊ, HF ʪʘ % HF, ʫ ʶʥʘʢʽʚ ï % VLF ʪʘ % ULF). 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ C. Meisinger ʪʘ ʽʥ. [194], ʧʨʦʚʝʜʝʥʠʭ ʫ ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ 

ʚʠʙʽʨʢʘʭ ʥʘ 149 ʯʦʣʦʚʽʢʘʭ ʪʘ 137 ʞʽʥʢʘʭ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʨʽʚʝʥʴ ɺʉʈ ʧʦʚôʷʟʘʥʠʡ ʟ ʚʽʢʦʤ ʪʘ ʏʉʉ ʫ ʦʩʽʙ ʦʙʦʭ ʩʪʘʪʝʡ. ʈʽʚʝʥʴ LF ʫ ʯʦʣʦʚʽʢʽʚ 

ʚʽʨʦʛʽʜʥʦ ʚʠʱʠʡ, ʥʽʞ ʫ ʞʽʥʦʢ ʪʘ ʟʚʦʨʦʪʥʴʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʨʽʚʥʝʤ ʪʨʠʛʣʽʮʝʨʠʜʽʚ, ʽʥ-

ʩʫʣʽʥʘ. ʇʦʪʫʞʥʽʩʪʴ ʢʦʣʠʚʘʥʴ ʽʥʪʝʨʚʘʣʫ R-R ʫ ʞʥ̔ʦʢ ʚʠʱʝ, ʥʽʞ ʫ ʯʦʣʦʚʽʢʽʚ. 

ɹʽʣʴʰ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʧʝʢʪʨʫ, ʧʦʪʫʞʥʦʩʪʽ ʫ ʜʽʘʧʘ-

ʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʪʘ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʫ ʞʽʥʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʦʣʦʚʽʢʘʤʠ ʪʘʢʦʞ 

ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚ ʨʦʙʦʪʘʭ ʧʨʦʚʝʜʝʥʠʭ M. Barantke [159], T. Yukishita ʪʘ ʽʥ. [231], 

V. Monda ʪʘ ʽʥ. [198], H. Gerhart ʪʘ ʽʥ. [180] ʪʘ ɸ. Voss ʪʘ ʽʥ. [225]. ʇʨʠ ʮʴʦʤʫ ʧʦ-

ʪʫʞʥʦʩʪʽ ʫ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʪʘ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʟʚʦʨʦʪʥʴʦ ʢʦʨʝʣʶʚʘʣʠ ʟ ʚʽʢʦʤ. 

ɿʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʫ ʟʥʠʞʫʚʘʣʘʩʴ ʤʽʞ 20-29 ʨʦʢʘʤʠ ʪʘ 60-69 ʨʦʢʘʤʠ ʥʘ 

30%. ʆʪʞʝ ʽʩʥʫʶʪʴ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʭʚʠʣʴʦʚʽʡ ʩʪʨʫʢʪʫʨʽ ʢʦʣʠʚʘʥʴ ʽʥʪʨʝʨʚʘ-

ʣʫ R-R ʫ ʯʦʣʦʚʽʢʽʚ ʪʘ ʞʽʥʦʢ, ʢʦʪʨʽ ʥʽʚʝʣʶʶʪʴʩʷ ʥʘ ʰʦʩʪʽʡ ʜʝʢʘʜʽ ʞʠʪʪʷ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ɸ. Voss ʪʘ ʽʥ. [225], ʧʦʢʘʟʘʥʦ, ʱʦ ʟ ʚʽʢʦʤ ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢ-

ʪʨʫ ʽʥʪʝʨʚʘʣʫ R-R ʪʘ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʫ ʩʧʦʢʦʾ, ʣʝʞʘʯʠ, ʧʨʠ ʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ ʜʠ-

ʭʘʥʥʽ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʚ ʚʽʜʥʦʰʝʥʥʽ ʢʦʣʠʚʘʥʴ ɸʊ ʪʘʢʦʛʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʇʨʠ 

ʮʴʦʤʫ ʙʘʨʦʨʝʬʣʝʢʪʦʨʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ ʟ ʚʽʢʦʤ ʟʥʠʞʫʻʪʴʩʷ.  

ɯʩʥʫʶʪʴ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʽ ʫ ʨʝʘʢʪʠʚʥʦʩʪʽ ʢʦʣʠʚʘʥʴ ʪʨʠʚʘʣʦʩʪʽ ʽʥʪʝʨʚʘʣʫ 

R-R ʪʘ ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʪʠʩʢʫ ʫ ʯʦʣʦʚʽʢʽʚ ʪʘ ʞʽʥʦʢ ʥʘ ʬʽʟʠʯʥʽ [60, 223], ʨʦʟʫʤʦʚʽ 

[4, 31, 127, 135], ʭʦʣʦʜʦʚʽ [163, 215] ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʘʢ, ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʅ.ɹ. 

ʇʘʥʢʦʚʦʾ ʪʘ ʽʥ. [98] ʧʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʞʽʥʦʢ ʭʘʨʘʢʪʝʨʥʘ ʙʽʣʴʰʘ ʮʝʥʪʨʘʣʽʟʘʮʽʷ ʤʝ-

ʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʉʉʉ, ʘ ʜʣʷ ʯʦʣʦʚʽʢʽʚ ï ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʩʠʤʧʘʪʠʯʥʦʾ 

ʣʘʥʢʠ ɸʅʉ. 
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ʈʘʟʦʤ ʟ ʪʠʤ, ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ɺʉʈ ʫ ʞʽʥʦʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʢʫ ʷʢ ʫ 

ʩʧʦʢʦʾ, ʪʘʢ ʽ ʧʨʠ ʧʩʠʭʦʝʤʦʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʤʦʞʝ ʤʘʪʠ ʬʘʟʘ ʦʚʘʨʽʘʣʴʥʦʛʦ 

ʮʠʢʣʫ [9, 120, 223]. ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʃ.ʌ. ʉʪʘʨʮʝʚʦʡ ʪʘ ʽʥ. [120], ʜʦʟʚʦʣʠ-

ʣʦ ʚʠʷʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʯʘʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʫ ʜʽʚʯʘʪ ʚ ʜʠʥʘʤʽʮʽ 

ʦʚʘʨʽʘʣʴʥʦ-ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʫ. ʋ ʬʦʣʽʢʫʣʷʨʥʫ ʬʘʟʫ ʮʠʢʣʫ ʧʝʨʝʚʘʞʘʻ ʚʧʣʠʚ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ɸʅʉ, ʚ ʣʶʪʝʾʥʦʚʫ ʬʘʟʫ ï ʧʦʩʠʣʶʻʪʴʩʷ ʨʦʣʴ ʩʠʤʧʘ-

ʪʠʯʥʦʾ ʣʘʥʢʠ ɸʅʉ. 

ɺʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʫ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪʴʩʷ ʩʝʨʝʜʥʽʤ ʧʦ ʩʠʣʽ, ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ ʤʽʞ ʚʽʢʦʤ ʽ ʏʉʉ [176, 183, 201]. 

ʈʷʜ ʜʦʩʣʽʜʞʝʥʴ [46, 67, 114] ʧʨʠʩʚʷʯʝʥʦ ʚʠʚʯʝʥʥʶ ɺʉʈ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʪʘ 

ʦʩʽʙ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʬʽʟʠʯʥʠʤʠ ʚʧʨʘʚʘʤʠ. ʇʦʢʘʟʘʥʦ, ʱʦ ʪʨʝʥʫʚʘʥʥʷ ʥʘ ʚʠʪʨʠ-

ʚʘʣʽʩʪʴ ʫ ʤʦʣʦʜʠʭ ʦʩʽʙ ʧʨʠʚʦʜʠʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ 

ʨʠʪʤʽʯʥʽ ʧʨʦʮʝʩʠ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ [144, 147, 155]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʆ.ʅ. ʂʫʜʨʽ [67] ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʢʘʟ-

ʥʠʢʠ ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʧʝʢʪʨʫ, ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ, ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʽ ñʜʫʞʝò 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʩʢʣʘʜʦʚʠʭ ʤʘʶʪʴ ʚʽʨʦʛʽʜʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʩʧʦʨʪʩʤʝʥʽʚ ʟ ʨʽʟʥʦʶ 

ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʟʥʘʯʝʥʥʷ ʥʦʨʤʠ 

ʄʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ [191]. 

ɭ.ɺ. ʂʨʠʚʦʨʫʯʝʥʢʦ [66], ʤʘʨʢʝʨʦʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʧʦʨʪʩʤʝʥʽʚ 

ʚʚʘʞʘʻ ʧʦʢʘʟʥʠʢʠ ɺʉʈ, ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʘ ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ.  

ɿʘ ʜʘʥʠʤʠ ʅ.ɯ. ʐʣʠʢ [147] ʽʩʥʫʻ ʪʽʩʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ɸʊ ʽ ʧʦʢʘʟʥʠʢʘ-

ʤʠ ɺʉʈ ʫ ʶʥʠʭ ʩʧʦʨʪʩʤʝʥʽʚ, ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʚʽʜ 

ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʧʦʨʪʩʤʝʥʽʚ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʥʘ ʯʦʣʦʚʽʢʘʭ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʚʠʷʚʠʣʦ ʚʽʨʦʛʽʜʥʽ ʢʦʨʝʣʷʮʽʾ ʤʽʞ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʦʛʣʠʥʘʥʥʷʤ ʢʠʩʥʶ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʪʦʥʫʩ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʣʘʥʢʠ ɸʅʉ [67, 150, 175]. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʭ, ʧʨʦʩʪʠʭ, ʘ ʨʘʟʦʤ ʟ ʪʠʤ ʽʥʬʦʨʤʘʪʠʚʥʦʶ ʻ 

ʧʨʦʙʘ ʟʽ ʟʤʽʥʦʶ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʨʝʛʫʣʷʪʦʨʥʠʭ ʨʠʪʤʽʚ ʪʘʢʠʡ ʪʝʩʪ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ [71, 73, 132, 151]. 



 36 

ʗ.ɸ. ʍʘʥʘʥʘʰʚʽʣʽ ʪʘ ʽʥ. [132], ʧʨʦʚʝʣʠ ʦʮʽʥʢʫ ʏʉʉ ʽ ɸʊ ʧʨʠ ʦʨʪʦʩʪʘʪʠʯʥʦʾ 

ʧʨʦʙʽ ʫ 80 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʫ ʚʽʮʽ 18-22 ʨʦʢʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʨʝʛʫ-

ʣʷʮʽʾ ʢʨʦʚʦʦʙʽʛʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʨʪʦʩʪʘʪʠʯʥʘ ʧʨʦʙʘ ʚ ʦʩʽʙ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ 

ʨʝʛʫʣʷʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʏʉʉ ʽ ɸʊ, ʚʠʨʘʞʝʥʽʩʪʴ ʷʢʦʾ 

ʥʘʡʙʽʣʴʰʘ ʚ ʦʩʽʙ ʟ ʛʽʧʝʨ- ʪʘ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʜʦʥʦʟʦʣʦʛʽʯʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʧʨʠ ʨʘʥʥʴʦʤʫ 

ʚʠʷʚʣʝʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʦʟʣʘʜʽʚ ʉʉʉ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ɸ. ʉ. ɼʝʥʽʩʦʚʘ ʽ ʩʧʽʚʘʚʪ. [35] ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʧʦʣʦʞʝʥʥʽ 

ʣʝʞʘʯʠ ʫ ʟʜʦʨʦʚʠʭ ʜʽʪʝʡ ʟʚôʷʟʦʢ ʤʽʞ ʢʦʣʠʚʘʥʥʷʤʠ ʪʨʠʚʘʣʦʩʪʽ ʽʥʪʝʨʚʘʣʫ R-R ʪʘ 

ɸʊ ʥʝʚʝʣʠʢʠʡ ʽ ʤʘʻ ʥʝʣʽʥʽʡʥʫ ʜʠʥʘʤʽʢʫ. ʇʨʠ ʦʨʪʦʧʨʦʙʽ ʮʝʡ ʟʚôʷʟʦʢ ʜʦʩʪʦʚʽʨʥʦ 

ʟʙ̔ʣʴʰʫʻʪʴʩʷ ʽ ʥʘʙʫʚʘʻ ʙʽʣʴʰ ʣʽʥʽʡʥʦʾ ʜʠʥʘʤʽʢʠ. 

ʅʘ ʜʫʤʢʫ ʅ.ɯ. ʗʙʣʫʯʘʥʩʴʢʦʛʦ ʽ ɸ.ɺ. ʄʘʨʪʠʥʝʥʢʦ [153], ʚ ʫʤʦʚʘʭ ʥʦʨʤʘʣʴ-

ʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʠʥʮʠʧ ʤʫʣʴʪʠʧʘʨʘʤʝʪʨʠʯʥʦʾ, ʢʦ-

ʦʨʜʠʥʦʚʘʥʦʾ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʦʩʦʙʣʠʚʦ ʛʦʤʝʦʩʪʘʪʠʯʥʦʛʦ 

ʨʽʚʥʷ ʧʦ ʾʭ ʢʽʥʮʝʚʠʤ ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʆʪʞʝ, ʟôʷʩʫʚʘʥʥʷ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥʘʤʠ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʢʘʟʫʻ ʥʘ ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʠʡ ʩʪʘʥ ʦʨʛʘʥʟ̔ʤʫ ʚ ʮʽʣʦʤʫ. 

 

 

1.2. ɺʠʚʯʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʢʦʥʩʪʠʪʫʮʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʨʛʘʥʽʟʤʫ 

ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ 

 

 

ʂʦʥʩʪʠʪʫʮʽʷ ʣʶʜʠʥʠ ï ʮʝ ʦʩʥʦʚʥʘ ʙʽʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʽʣʽʩʥʦʛʦ ʦʨ-

ʛʘʥʽʟʤʫ, ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʢʦʤʧʣʝʢʩʦʤ ʛʝʥʝʪʠʯʥʠʭ ʽ ʬʝʥʦʪʠʧʽʯʥʠʭ ʤʘʨʢʝʨʽʚ, ʱʦ 

ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʨʝʘʢʪʠʚʥʽʩʪʶ ʦʨʛʘʥʽʟʤʫ. ʇʨʠʥʮʠʧ ʮʽʣʽʩʥʦʩʪʽ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʨʦʟʚʠʪʢʫ ʢʦʥʩʪʠʪʫʮʽʦʣʦʛʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʘʛʘʪʦʚʠʤʽʨʥʽʩʪʶ, ʢʦʤʧʣʝʢʩʥʽʩʪʶ, 

ʚʠʚʯʝʥʥʷʤ ʤʽʞʩʠʩʪʝʤʥʠʭ ʢʦʨʝʣʷʮʽʡ ʚ ʩʧʨʦʙʽ ʧʦʛʦʜʞʫʚʘʪʠ ʤʽʞ ʩʦʙʦʶ ʨʽʟʥʽ ʘʩ-

ʧʝʢʪʠ ʢʦʥʩʪʠʪʫʮʽʾ. ʂʦʥʩʪʠʪʫʮʽʷ ʻ ʽʥʪʝʛʨʘʣʴʥʦʶ ʷʢʽʩʥʦ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʦʶ ʩʫʢʫʧ-
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ʥʽʩʪʶ ʱʦʜʦ ʩʪʘʙʽʣʴʥʠʭ ʚ ʧʝʨʽʦʜ ʞʠʪʪʷ ʣʶʜʠʥʠ ʡʦʛʦ ʩʦʤʘʪʠʯʥʠʭ, ʙʽʦʧʩʠʭʦ-

ʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʧʦʚʝʜʽʥʢʦʚʠʭ ʧʘʪʝʨʥʽʚ, ʷʢʽ ʥʘ ʨʽʚʥʽ ʮʽʣʽʩʥʦʾ ʽʥʜʠʚʽʜʫ-

ʘʣʴʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʨʝʘʛʫʚʘʥʥʷ ʫ ʚʽʜʧʦʚʽʜʴ 

ʥʘ ʟʦʚʥʽʰʥʽ ʽ ʚʥʫʪʨʽʰʥʽ ʟʤʽʥʠ ʽ ʜʽʾ [59, 64, 91]. 

ʉʦʤʘʪʦʪʠʧ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻ ʨʝʘʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ, ʡʦʛʦ ʧʨʘʮʝʟ-

ʜʘʪʥʽʩʪʴ, ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɭ ʨʦʙʦʪʠ, ʱʦ ʧʦʢʘʟʫʶʪʴ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʩʪʘʪʫʩʫ ʟʘʣʝʞʥʦ ʚʽʜ ʤʦʨʬʦʬʝʥʦʪʠʧʘ [89, 147, 153]. 

ɼʝʷʢʽ ʘʚʪʦʨʠ ʦʧʠʩʫʶʪʴ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʉʉʉ ʽ ʪʠʧʦʤ ʩʪʘʪʫʨʠ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ, ʘ ʪʘʢʦʞ ʧʨʠ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ [59, 64, 

92, 137]. 

ɺʚʘʞʘʻʪʴʩʷ ʱʦ ʯʠʤ ʚʠʱʘ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʛʝ-

ʥʝʪʠʯʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ, ʪʠʤ ʙʽʣʴʰʠʤ ʙʫʜʝ ʨʦʟʢʠʜ ʟʚʠʯʥʠʭ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʆʩʦʙʠ ʢʨʘʡʥʽʭ ʛʨʫʧ ʩʢʣʘʜʘʶʪʴ ʧʦʪʝʥʮʽʘʣ ʨʦʟʚʠʪʢʫ ʧʦ-

ʧʫʣʷʮʽʾ ʟʘ ʟʤʽʥʥʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʾʾ ʥʘʜʽʡʥʽʩʪʴ [28, 92]. 

ʋ ʩʫʯʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʽʩʥʫʶʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʪʝ, ʱʦ ʦʩʥʦʚʦʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʜʠʚʽʜʘ ʻ ʤʦʨʬʦʣʦʛʽʯʥʘ ʩʧʝʮʠʬʽʢʘ ʦʨ-

ʛʘʥʽʚ ʽ ʪʢʘʥʠʥ [91, 92]. ɿʽ ʩʚʦʛʦ ʙʦʢʫ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʽʟʥʠʭ ʩʦʤʘʪʦʪʠʧʽʚ ʤʘʶʪʴ ʭʘ-

ʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʩʢʣʘʜʫ ʪʽʣʘ, ʝʥʜʦʢʨʠʥʥʦʾ ʪʘ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤ, ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ, ʩʪʨʫʢʪʫʨʠ ʡ ʬʫʥʢʮʽʾ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ [59, 

64, 91, 158, 197]. ʆʪʞʝ, ʩʦʤʘʪʦʪʠʧ ʚʠʟʥʘʯʘʻ ʥʝ ʣʠʰʝ ʬʽʟʠʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʘ ʡ 

ʬʫʥʢʮʦ̔ʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ. 

ɯʩʥʫʚʘʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʩʦʤʘʪʦʤʝʪʨʠʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʉʉʉ, ʘ ʪʘʢʦʞ ʚʽʜʤʽʥʥʦʩʪʽ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʫ ʣʶʜʝʡ ʟ ʨʽʟʥʠʤ ʪʠʧʦʤ ʩʪʘʪʫʨʠ ʧʦ-

ʢʘʟʘʥʘ ʙʘʛʘʪʴʤʘ ʘʚʪʦʨʘʤʠ [40, 77, 114, 122, 123]. 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʪʦʨʽʥ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʪʠʧʽʚ ʢʦʥʩʪʠʪʫʮʽʡ ʻ 

ʧʦʨʽʚʥʷʥʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʨʽʟʥʠʤʠ ʚʯʝʥʠʤʠ. ɹʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ [59, 

64, 91, 92, 178] ʚʚʘʞʘʶʪʴ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʤʠ ʪʽ ʩʪʨʫʢʪʫʨʥʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ 

ʧʦʚʝʜʽʥʢʦʚʽ ʦʟʥʘʢʠ, ʷʢʽ ʩʪʘʙʽʣʴʥʽ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. ɿ ʚʽʢʦʤ ʤʦʞʫʪʴ 

ʚʽʜʙʫʚʘʪʠʩʷ ʟʤʽʥʠ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʨʽʟʥʠʭ ʢʦʥʩʪʠʪʫʮʽʡʥʠʭ ʪʠʧʽʚ. ʇʝʨʝʪʚʦʨʝʥʥʷ 
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ʪʠʧʽʚ ʢʦʥʩʪʠʪʫʮʽʡ ʧʦʚ'ʷʟʘʥʦ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɯʥʪʝʥʩʠʚʥʽ ʬʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥʠ ʧʨʦʧʦʨʮʽʡ ʪʽʣʘ, ʥʝʡʨʦʝʥ-

ʜʦʢʨʠʥʥʠʭ ʽ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ [59, 64, 91, 216]. 

ʊ. Sookan ʪʘ A. J. McKune [216] ʚʠʷʚʠʣʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʪʠʧʦʤ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʽ ʪʠʧʦʤ ʘʜʘʧʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʚ ʦʩʽʙ ʟ ʨʽʟʥʦʶ ʢʦʥʩʪʠʪʫʮʽʻʶ. ʅʘʫʢʦʚʮʽ ʟʘʟʥʘ-

ʯʠʣʠ, ʱʦ ʜʣʷ ʩʪʘʻʨʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ ʪʠʧ, ʜʣʷ ʧʨʦʤʽʞʥʠʭ ʪʠʧʽʚ ʽ 

ʩʧʨʠʥʪʝʨʽʚ ï ʝʫʢʽʥʝʪʠʯʥʠʡ. ɺʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʦʟʚʦʣʠʣʠ ʨʦʟʛʣʷʜʘʪʠ ʪʠʧ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʷʢ ʧʨʠʚʘʪʥʫ ʢʦʥʩʪʠʪʫʮʽʶ ʚ ʽʻʨʘʨʭʽʾ ʫʷʚʣʝʥʴ ʧʨʦ ʟʘʛʘʣʴʥʫ ʢʦʥʩʪʠ-

ʪʫʮʽʶ. 

ɺ ʙʘʛʘʪʴʦʭ ʨʦʙʦʪʘʭ [8, 75, 169, 217] ʚʢʘʟʫʻʪʴʩʷ ʥʘ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʜʝʷʢʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ (ʝʢʩʪʨʘʚʝʨʩʽʷ, ʦʩʦʙʠʩʪʽʩʥʘ ʪʨʠʚʦʞʥʽʩʪʴ) ʽ ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ. ɺʠʷʚʣʝʥʦ ʚʠʩʦʢʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʢʘʨʜʽʦʨʽʪʤʦʛʨʘʤʤ ʫ ʝʢʩʪʨʘʚʝʨʪʽʚ ʪʘ ʽʥʪʨʦʚʝʨʪʽʚ ʟ ʚʠʩʦʢʠʤ ʽ ʥʦʨʤʘʣʴʥʠʤ ʨʽʚʥʝʤ 

ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ. 

ɺʠʚʯʘʶʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʢʦʥʩʪʠʪʫʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ 

ʫʩʧʽʰʥʦʩʪʽ ʥʘʚʯʘʥʥʷ [24, 199], ʩʧʦʨʪʠʚʥʠʭ ʜʦʩʷʛʥʝʥʴ [96, 142, 147]. ɼʦ-

ʩʣʽʜʞʫʶʪʴʩʷ ʘʜʘʧʪʠʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʩʽʙ ʟ ʨʽʟʥʠʤ ʩʦʤʘʪʦʪʠʧʦʤ. ʊʘʢ, ʽʥʜʠʚʽʜʠ ʤʝ-

ʟʦʤʦʨʬʥʦʛʦ ʽ ʤʝʟʦ-ʝʢʪʦʤʦʨʬʥʦʛʦ ʪʠʧʽʚ ʩʪʘʪʫʨʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʢʨʘʱʽ ʘʜʘʧʪʘʮʽʡʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʠ ʘʝʨʦʙʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʧʨʠ ʟʘʥʷʪʪʷʭ ʩʧʦʨʪʦʤ [61, 70, 84]. 

ɹʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ [100, 168, 205, 219] ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʚʟʘʻʤʦʟʚ'ʷʟʽʚ 

ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʨʽʟʥʦʛʦ ʚʠʜʫ ʟʘʭʚʦʨʚʁʘʥʴ, ʚ 

ʪ.ʯ. ʧʨʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽʡ ʧʘʪʦʣʦʛʽʾ, ʦʩʽʙ ʨʽʟʥʠʭ ʩʦʤʘʪʦʪʠʧʽʚ. 

ɺʠʚʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʩʦʤʘʪʦʪʠʧʫʚʘʥʥʷ ʚ ʦʮʽʥʮʽ ʽ ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʦʨʦʚ'ʷ 

ʥʘʩʝʣʝʥʥʷ. ʉʦʤʘʪʠʯʥʠʡ ʪʠʧ ʣʶʜʠʥʠ ʻ ʢʦʤʧʣʝʢʩʥʦʶ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʦʶ, 

ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʬʽʟʠʯʥʦʛʦ ʩʪʘʪʫʩʫ ʽ ʟʜʦʨʦʚ'ʷ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, 

ʬʽʟʠʯʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʢʦʤʧʣʝʢʩʥʦ ï ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦ-

ʧʦʚ'ʷʟʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: ʩʪʘʪʴ, ʚʽʢ, ʩʦʤʘʪʠʯʥʠʡ ʪʠʧ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤ 

ʦʨʛʘʥʽʟʤʫ ʪʘ ʽʥ. [15, 79, 116]. 

ʖʥʘʮʴʢʠʡ ʚʽʢ ʚ ʦʥʪʦʛʝʥʝʪʠʯʥʦʤʫ ʘʩʧʝʢʪʽ ʧʨʝʜʩʪʘʚʣʷʻ ʧʝʨʽʦʜ, ʢʦʣʠ ʟʘʢʽʥ- 
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ʯʫʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʝ ʜʦʟʨʽʚʘʥʥʷ ʣʶʜʠʥʠ ʽ ʚʩʽ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʩʷ-

ʛʘʶʪʴ ʩʚʦʾʭ ʜʝʬʽʥʽʪʠʚʥʠʭ ʨʦʟʤʽʨʽʚ. ʋ ʮʴʦʤʫ ʧʝʨʽʦʜʽ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʢʽʥʯʫʻʪʴʩʷ 

ʨʽʩʪ ʪʽʣʘ ʚ ʜʦʚʞʠʥʫ, ʥʘʩʪʘʻ ʩʪʘʪʝʚʘ ʟʨʽʣʽʩʪʴ, ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʦʜʠʥʠʮʶ ʤʘ-

ʩʠ ʪʽʣʘ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʫ ʜʦʨʦʩʣʠʭ. ɼʣʷ ʮʴʦʛʦ ʝʪʘʧʫ ʭʘʨʘʢʪʝʨʥʽ ʟʣʘ-

ʛʦʜʞʝʥʽ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʠʭ ʣʘʥʦʢ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʦʨʛʘʥʽʚ ʽ 

ʩʠʩʪʝʤ [23, 89, 141, 147]. 

ʋ ʜʦʩʪʫʧʥʽʡ ʥʘʤ ʣʽʪʝʨʘʪʫʨʽ ʰʠʨʦʢʦ ʚʠʩʚʽʪʣʝʥʽ ʧʠʪʘʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʚʯʝʥ-

ʥʷʤ ʧʝʨʝʚʘʞʥʦ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʉʉʉ ʫ 

ʶʥʘʢʽʚ ʨʽʟʥʠʭ ʢʣʽʤʘʪʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʝʛʽʦʥʽʚ ʩʚʽʪʫ [78, 130, 187, 206]. 

ʋ ʩʪʨʫʢʪʫʨʽ ʚʠʭʽʜʥʦʛʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʪʦʥʫʩʫ ʥʘ ʶʥʘʮʴʢʦʤʫ ʝʪʘʧʽ ʧʦʩʪʥʘ-

ʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʷʢ ʫ ʭʣʦʧʮʽʚ, ʪʘʢ ʽ ʫ ʜʽʚʯʘʪ ʨʽʟʥʠʭ ʩʦʤʘʪʦʪʠʧʽʚ ʧʝʨʝʚʘʞʘʻ ʚʘ-

ʛʦʪʦʥʽʷ. ɺʠʥʷʪʦʢ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ ʛʨʫʧʘ ʜʽʚʯʘʪ ʤʝʟʦʧʣʘʩʪʠʯʥʦʛʦ ʩʦʤʘʪʦʪʠʧʘ, ʫ 

ʷʢʠʭ ʟʘʬʽʢʩʦʚʘʥʦ ʧʝʨʝʚʘʞʘʥʥʷ ʝʡʪʦʥʽʾ. ɽʡʪʦʥʽʷ ʚʚʘʞʘʻʪʴʩʷ ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘ-

ʤʠ ʧʦʢʘʟʥʠʢʦʤ ʦʧʪʠʤʘʣʴʥʦʾ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ [74, 134, 150]. 

ɯʥʪʝʨʝʩ ʜʦ ʜʦʩʣʽʜʞʝʥʴ ʨʝʛʫʣʷʮʽʾ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʜʦʩʠʪʴ 

ʚʝʣʠʢʠʡ, ʦʩʢʽʣʴʢʠ ʚʝʛʝʪʘʪʠʚʥʽ ʜʠʩʬʫʥʢʮʽʾ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʚʠʥʠʢʥʝʥʥʷ ʙʘʛʘʪʴʦʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. ʇʨʦʚʝʜʝʥʽ ʙʘʛʘʪʦʨʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʫ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʜʽʪʝʡ 

ʚʽʢʦʤ ʚʽʜ 2 ʜʦ 15 ʨʦʢʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʦʮʝʩʠ ʜʦʟʨʽʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʫ 

ʜʽʪʝʡ ʦʜʥʦʛʦ ʚʽʢʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʝʦʜʥʘʢʦʚʦ: ʚ ʦʜʥʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʮʝʥʪʨʘʣʴʥʽ 

ʤʝʭʘʥʽʟʤʠ, ʘ ʫ ʽʥʰʠʭ ʘʚʪʦʥʦʤʥʽ ʤʝʭʘʥʽʟʤʠ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ [147]. 

ɺʩʪʘʥʦʚʣʝʥʠʡ ʪʠʧ ʨʝʛʫʣʷʮʽʾ ʫ ʢʦʞʥʦʛʦ ʽʥʜʠʚʽʜʫʫʤʘ ʟʙʝʨʽʛʘʻʪʴʩʷ (ʫ ʚʠʟʥʘ-

ʯʝʥʦʤʫ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʜʽʘʧʘʟʦʥʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ) ʽ ʟʤʽʥʶʻʪʴʩʷ ʣʠʰʝ ʧʨʠ ʨʽʟ-

ʥʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʚʧʣʠʚʘʭ ʥʘ ʦʨʛʘʥʽʟʤ (ʩʪʨʝʩ, ʬʽʟʠʯʥʽ ʪʘ ʨʦʟʫʤʦʚʽ ʧʝʨʝʚʘʥʪʘ-

ʞʝʥʥʷ, ʪʝʭʥʦʛʝʥʥʽ ʚʧʣʠʚʠ, ʭʚʦʨʦʙʠ). ɿʙʝʨʝʞʝʥʥʷ ʪʠʧʫ ʨʝʛʫʣʷʮʽʾ ʜʘʻ ʧʽʜʩʪʘʚʫ 

ʧʨʠʧʫʩʪʠʪʠ ʥʘʷʚʥʽʩʪʴ ʛʝʥʝʪʠʯʥʦʾ ʜʝʪʝʨʤʽʥʦʚʘʥʦʩʪʽ ʪʠʧʽʚ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ 

ʨʠʪʤʫ. ɺʽʜʦʤʦ, ʱʦ ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʽ ʷʢʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʚ ʜʠʪʷʯʦʤʫ ʚʽʮʽ ʪʽʩʥʦ 

ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʧʨʠʜʙʘʥʠʤʠ ʚ ʧʨʦʮʝʩʽ ʞʠʪʪʷ. ʄʦʚʘ ʡʜʝ ʧʨʦ ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʧʨʦʛʥʦ-

ʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʤʫ ʽ ʫʧʨʘʚʣʽʥʥʷ ʜʠʥʘʤʽʯʥʠʤ ʟʜʦʨʦʚ'ʷʤ ʫ ʽʥʜʠʚʽʜʫʫʤʽʚ ʟ  
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ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ [81, 105, 140]. 

ɺʚʘʞʘʻʪʴʩʷ [66, 69, 147], ʱʦ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʜʣʷ ʝʢʩʧʨʝʩ 

ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʟʘ ʜʘʥʠʤʠ ɺʉʈ ʻ ʧʦʢʘʟʥʠʢʠ ʉɯ ʽ VLF. 

ɼʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʦʮʽʥʢʠ ʽʥʜʠʚʽʜʫʘʣʥɹʦ-ʪʠʧʦʣʦʛʽʯ-

ʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ɺʉʈ ʪʘ ʧʦʪʦʯʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠ-

ʩʪʝʤ ʫ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ ʽ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚ ʙʘʛʘʪʴʦʭ ʜʦʩʣʜ̔ʞʝʥʥʷʭ [82, 

119, 147, 150]. 

ʋ ʨʦʙʦʪʽ ʅ.ɯ. ʐʣʠʢ ʪʘ ɽ.ɯ. ɿʫʬʘʨʦʚʘ [150] ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʟ̔ʫ 

ɺʉʈ ʫ 508 ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʽʜ 16 ʜʦ 21 ʨʦʢʽʚ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʽ ʩʧʝʢ-

ʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫ-

ʣʷʮʽʾ ʫ ʢʦʞʥʽʡ ʚʽʢʦʚʽʡ ʛʨʫʧʽ ʚʠʷʚʠʚ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʮʝʥʪʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʜʦ-

ʩʪʦʚʽʨʥʦ ʤʝʥʰʝ ʨʦʟʢʠʜ ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʽʚ (MxDMn), ʙʽʣʴʰʝ ʉI, ʤʝʥʰʝ ʩʫʤʘʨʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʘ ʽ ʤʝʥʰʝ ʧʦʢʘʟʥʠʢʠ ʭʚʠʣʴʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʩʧʝʢʪʨʘ ɺʉʈ, ʥʽʞ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʘʚʪʦʥʦʤʥʦʾ ʨʝʛʫʣʷʮʽʾ. ɺʠʷʚʣʝʥʽ ʪʠʧʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 16-21 ʨʦʢʫ 

ʚʢʘʟʫʶʪʴ, ʱʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʽ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʫ ʨʽʟʥʠʭ ʣʶʜʝʡ ʚʢʣʶʯʝʥʥʷʤ ʨʽʟʥʠʭ ʣʘʥʦʢ ʢʘʨʜʽʦʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ. 

ʊ.ɸ. ʉʧʽʮʠʥʘ ʽ ɸ.ʇ. ʉʧʠʮʠʥ [119] ʚʩʪʘʥʦʚʠʣʠ ʭʘʨʘʢʪʝʨʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʝʨʮʝʚʠʤ ʨʠʪʤʦʤ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʚ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʪʽ ʪʘ ʚʽʜ ʚʠʭʽʜʥʦʛʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʪʦʥʫʩʫ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʣʷ ʞʽʥʦʢ ʭʘʨʘʢʪʝʨʥʠʡ ʙʽʣʴʰ ʪʽʩʥʠʡ ʟʚ'ʟ̫ʦʢ ʤʽʞ 

ʩʝʨʮʝʚʠʤ ʨʠʪʤʦʤ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʘ ʟʘʣʫʯʝʥʽʩʪʴ ʮʝʥ-

ʪʨʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚ ʨʝʛʫʣʷʮʽʾ ʉʉʉ. ʋ ʯʦʣʦʚʽʢʽʚ ʜʦʩʪʦʚʽʨʥʽ ʢʦʨʝʣʷʮʽʾ ʩʧʦ-

ʩʪʝʨʽʛʘʣʠʩʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʠʢʠʜ ʩʝʨʮʷ ʽ ʏʉʉ. ʋ ʞʥ̔ʦʢ 

ʜʦʩʪʦʚʽʨʥʽ ʟʚ'ʷʟʢʠ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʙʫʣʠ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʜʽʘʩʪʦʣʽʯʥʠʤ ɸʊ ʽ ʏʉʉ. ʇʨʠ ʮʴʦʤʫ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʩʝʨʮʝʚʠʤ ʨʠʪʤʦʤ 

ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʭʽʜʥʠʤ 

ʚʝʛʝʪʘʪʠʚʥʠʤ ʪʦʥʫʩʦʤ. 
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ɺʝʛʝʪʘʪʠʚʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ ʩʝʨʮʷ ʻ ʦʜʥʠʤ ʽʟ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʝʢʩʪʨʘʢʘʨʜʽʘ-

ʣʴʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʩʝʨʮʝ ʽ ʚʽʜʦʙʨʘʞʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ ʚ ʟʘ-

ʙʝʟʧʝʯʝʥʥʽ ʛʦʤʝʦʩʪʘʟʠʩʫ ʉʉʉ [45, 68, 69, 141, 154]. ʉʝʨʮʝʚʠʡ ʽʥʜʝʢʩ, ʱʦ ʚʽʜʦ-

ʙʨʘʞʘʻ ʥʘʩʦʩʥʫ ʬʫʥʢʮʽʶ ʩʝʨʮʷ, ʤʘʻ ʷʢ ʚʽʢʦʚʫ ʜʠʥʘʤʽʢʫ, ʪʘʢ ʽ ʩʪʘʪʝʚʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʚ ʦʩʽʙ ʟ ʨʽʟʥʠʤ ʪʠʧʦʤ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ. 

ʃ.ɸ. ʄʠʭʘʡʣʦʚʘ ʽ ɽ.ɸ. ʄʘʣʴʮʝʚʘ [82, 83] ʚʠʚʯʠʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʤʦʜʠʥʘʤʽ-

ʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʶʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ ʤʽʩʪʽ ʂʨʘʩʥʦʷʨʩʴʢʫ, ʨʽʟʥʦ-

ʛʦ ʚʽʢʫ ʽ ʪʠʧʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʥʘ ʘʢʪʠʚʥʫ ʦʨʪʦʩʪʘʪʠʯʥʫ ʧʨʦʙʫ. ʇʦʢʘʟʘ-

ʥʦ, ʱʦ ʥʘʧʨʠʢʽʥʮʽ ʶʥʘʮʴʢʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ, ʢʦʞʝʥ ʪʠʧ ʨʝʘʢʪʠʚʥʦʩʪʽ ʭʘʨʘʢʪʝ-

ʨʠʟʫʻʪʴʩʷ ʧʝʚʥʠʤ ʨʽʚʥʝʤ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʘʪʽ. ʇʨʠ 

ʥʦʨʤʦʪʦʥʽʯʥʦʤʫ ʪʠʧʽ ʨʝʘʢʪʠʚʥʦʩʪʽ ʫ ʶʥʘʢʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʜʽʚʯʘʪʘʤʠ, ʩʧʦ-

ʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʭʚʠʣʠʥʥʦʛʦ ʦʙ'ʻʤʫ ʢʨʦʚʦʦʙʽʛʫ, ʩʝʨʮʝʚʦʛʦ ʽʥʜʝʢʩʫ ʽ ʏʉʉ; 

ʧʨʠ ʛʽʧʝʨʩʠʤʧʘʪʦʪʦʥʽʯʥʦʤʫ ʪʠʧʽ ï ʚʽʜʧʦʚʽʜʥʦ ʙʽʣʴʰ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʩʠʩʪʦʣʽʯ-

ʥʦʛʦ ʽ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ɸʊ. ʋ ʶʥʘʢʽʚ ʟ ʘʩʠʤʧʘʪʠʢʦʪʦʥʽʯʥʠʤ ʪʠʧʦʤ ʨʝʘʢʪʠʚʥʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʧʫʣʴʩʦʚʠʡ ɸʊ ʪʘ ʥʠʞʯʘ ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦ-

ʯʝʥʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʽʚʯʘʪʘʤʠ. 

ɸ.ɺ. ʆʙʫʭʦʚʘ ʪʘ ʽʥ. [95] ʚʠʚʯʠʣʠ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʪʠʧʦʣʦ-

ʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ, ʨʽʚʥʝʤ ʬʽʟʠʯʥʦ-

ʛʦ ʟʜʦʨʦʚ'ʷ ʪʘ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʫ 21 ʶʥʘʢʘ ʽ 40 ʜʽʚʯʘʪ ʚʽʢʦʤ 17-19 ʨʦʢʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʯʽʪʢʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ, ʨʽʚʥʝʤ ʬʽʟʠʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʪʘ ʬʽʟʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. ʇʽʜʚʠʱʝʥʘ ʥʘʧʨʫʛʘ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʜʦ-

ʨʦʚ'ʷ ʽ ʥʠʟʴʢʽ ʘʜʘʧʪʘʮʽʡʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʫ ʶʥʘʢʘ ʽ ʜʽʚʯʘʪ 

ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʮʝʥʪʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʻ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦ-

ʨʶʚʘʥʴ. 

ʊ.ɺ. ʂʘʟʘʢʦʚʘ ʪʘ ʽʥ. [44] ʚʩʪʘʥʦʚʠʣʘ, ʱʦ ʫ ʯʦʣʦʚʽʢʽʚ ʚ ʩʧʦʢʦʾ ʽʥʜʝʢʩ ʥʘʧʨʫʛʠ 

ʥʠʞʯʝ, ʥʽʞ ʫ ʞʽʥʦʢ, ʦʜʥʘʢ ʧʨʠ ʦʨʪʦʩʪʘʪʠʯʥʽʡ ʧʨʦʙʽ ʚʽʥ ʟʙʽʣʴʰʫʻʪʴʩʷ ʙʽʣʴʰʦʶ 

ʤʽʨʦʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʫ ʨʝʘʢʮʽʶ ʉʉʉ ʯʦʣʦʚʽʢʽʚ ʥʘ ʦʨʪʦʩʪʘʟ. ɼʦ 

ʟʘʛʘʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʝʚʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʩʣʽʜ ʚʜ̔ʥʝʩʪʠ 
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ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʩʦʢʫ ʨʝʘʢʮʽʶ ʥʘ ʦʨʪʦʩʪʘʟ ʫ ʦʩʽʙ ʟ ʚʠʩʦʢʠʤ ʨʦʟʚʠʪʢʦʤ ʤ'ʟ̫ʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ ʪʽʣʘ (ʤʫʩʢʫʣʴʥʠʡ ʽ ʛʨʫʜʥʠʡ ʩʦʤʘʪʦʪʠʧʠ ʫ ʯʦʣʦʚʽʢʽʚ, ʘʪʣʝʪʠʯʥʠʡ ï ʫ 

ʞʽʥʦʢ). ʅʘʡʙʽʣʴʰʘ ʽʥʝʨʪʥʽʩʪʴ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ɸʅʉ ʧʨʠ ʦʨʪʦʩʪʘʟʽ ʟʘ-

ʬʽʢʩʦʚʘʥʘ ʫ ʦʩʽʙ ʟ ʚʠʩʦʢʠʤ ʞʠʨʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʪʽʣʘ (ʯʝʨʝʚʥʠʡ ʩʦʤʘʪʦʪʠʧ ï ʫ 

ʯʦʣʦʚʽʢʽʚ, ʝʫʨʽʧʣʘʩʪʠʯʥʠʡ ï ʫ ʞʽʥʦʢ). 

ʃ.ɸ. ʃʦʧʘʪʽʥʘ ʪʘ ʽʥ. [73], ʚʠʚʯʠʣʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʘʨʘʤʝʪʨʽʚ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫ 123 ʩʪʫʜʝʥʪʽʚ-ʶʥʘʢʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʤʥʦʞʠʥʥʦʛʦ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʣʝʞʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʩʠ ʪʽʣʘ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʯʘʩʦʚʦʛʦ 

ʪʘ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʧʦʢʘʟʘʣʠ ʥʘʷʚʥʽʩʪʴ ʪʽʩʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʜʘʥʠʤʠ ʧʦ-

ʢʘʟʥʠʢʘʤʠ. ɺʧʣʠʚ ʥʘʜʩʝʛʤʝʥʪʘʨʥʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʘʚʪʦʥʦʤʥʽ ʨʽʚʥʽ ʨʝʛʫʣʷʮʽʾ ʧʨʘʢ-

ʪʠʯʥʦ ʚʽʜʩʫʪʥʽʡ ʫ ʚʘʛʦʪʦʥʽʢʦʚ ʟ ʥʠʟʴʢʠʤ ʧʦʢʘʟʥʠʢʦʤ ʞʠʨʦʚʦʾ ʤʘʩʠ ʪʽʣʘ ʽ ʩʠʤʧʘ-

ʪʦʪʦʥʠʢʽʚ ʟ ʚʠʩʦʢʠʤ ʧʦʢʘʟʥʠʢʦʤ ʞʠʨʦʚʦʾ ʤʘʩʠ ʪʽʣʘ. ɺʠʱʽ ʚʝʛʝʪʘʪʠʚʥʽ ʮʝʥʪʨʠ 

ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʽʜʥʦʩʥʠʡ ʧʦʢʘʟʥʠʢ ʤ'ʷʟʦʚʦʾ ʤʘʩʠ ʪʽʣʘ ʫ ʚʘʛʦ-

ʪʦʥʽʢʦʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ [74, 166, 170, 171, 179, 204, 222] 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʥʘʯʥʘ ʧʝʨʝʚʘʛʘ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʫʪʪʻʚʦ ʧʦʛʽʨʰʫʻ ʛʝ-

ʤʦʜʠʥʘʤʽʢʫ, ʦʙʫʤʦʚʣʶʶʯʠ ʟʤʝʥʰʝʥʥʷ ʭʚʠʣʠʥʥʦʛʦ ʦʙôʻʤʫ ʢʨʦʚʽ ʥʘ ʪʣʽ ʧʽʜʚʠ-

ʱʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ɸʊ, ʱʦ, ʙʝʟʫʤʦʚʥʦ, ʚʧʣʠʚʘʻ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨ-

ʛʘʥʽʟʤʫ. 

ɺ ʨʦʙʦʪʽ ɼ.ɸ. ɼʠʤʠʪʨʽʻʚʘ ʪʘ ʽʥ. [38] ʙʫʣʠ ʚʠʚʯʝʥʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ɺʉʈ ʧʨʦʪʷ-

ʛʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ ʚ 439 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʩʪʫʜʝʥʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥ-

ʜʝʢʩʫ ʤʘʩʠ ʪʽʣʘ (ɯʄʊ). ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ 

ʤʽʞʩʝʩʽʡʥʠʡ ʧʝʨʽʦʜ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɯʄʊ ʽ ɺʉʈ ʚʽʜʩʫʪʥʽ ʜʦʩʪʦʚʽʨʥʽ ʟʚ'ʷʟʢʠ. ɺʠ-

ʥʷʪʢʦʤ ʙʫʣʘ ʪʽʣʴʢʠ ʩʣʘʙʢʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ɯʄʊ ʽ VLF (r = 0,144; p 

<0,05). ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ɯʄʊ ʽ ʧʦʢʘʟʥʠʢʽʚ 

ʢʘʨʜʽʦʨʠʪʤʦʛʨʘʤʤʠ, ʟʘʧʠʩʘʥʦʾ ʚ ʧʝʨʽʦʜ ʦʯʽʢʫʚʘʥʥʷ ʽʩʧʠʪʫ, ʚʩʪʘʥʦʚʠʣʠ ʜʦʩʪʦʚʽʨʥʽ 

ʧʦʟʠʪʠʚʥʽ ʟʚ'ʷʟʢʠ ʤʽʞ ɯʄʊ ʽ VLF (r = 0,17; p <0,05), ɯʄʊ ʽ LF (r = 0,22; p <0,05) 

ɯʄʊ ʽ LF/HF (r = 0,16; p <0,05). ɿʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ, ʱʦ ʫ ʩʪʫʜʝʥʪʽʚ ʟ ʥʠʟʴʢʠʤ 

ɯʄʊ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʧʝʢʪʨʫ ʽ LF ʧʽʜ ʯʘʩ ʽʩʧʠʪʫ ʚ 
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ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʽʞʩʝʩʽʡʥʠʤ ʧʝʨʽʦʜʦʤ ʙʫʣʠ ʥʠʞʯʠʤʠ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʫ ʩʪʫʜʝʥʪʽʚ ʟ 

ʧʽʜʚʠʱʝʥʠʤ ɯʄʊ ʚ ʫʤʦʚʘʭ ʝʢʟʘʤʝʥʘʮʽʡʥʦʛʦ ʩʪʨʝʩʫ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ VLF, LF, HF 

ʙʫʣʠ ʥʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞʩʝʩʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʟʚ'ʷʟʢʫ ʤʽʞ ɯʄʊ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʚ ʫʤʦʚʘʭ ʚʽʜʥʦʩʥʦʛʦ ʩʧʦ-

ʢʦʶ ʙʫʣʦ ʚʠʷʚʣʝʥʦ R.D.M. Duncker ʪʘ ʽʥ. [177]. ɺ ʪʦʡ ʞʝ ʯʘʩ, A. Molfino ʪʘ ʽʥ. 

[197] ʚʠʷʚʠʣʠ ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ ʤʽʞ ɯʄʊ ʽ HF, ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ HF ʫ 

ʽʥʜʠʚʽʜʫʫʤʽʚ ʟ ʥʠʟʴʢʠʤ ʟʥʘʯʝʥʥʷʤ ɯʄʊ ʙʫʣʦ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʝ, ʥʽʞ ʫ ʚʩʽʭ ʽʥʰʠʭ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʄ.ʄ. ʐʠʥʢʘʨʫʢ-ɼʠʢʦʚʠʮʢʦʾ [146] ʙʫʣʠ ʚʠʚʯʝʥʥʽ ʦʩʦʙʣʠ-

ʚʦʩʪʽ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʦʛʨʘʬʽʾ ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʽ 

ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʨʛʘʥʽʟʤʫ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʤʽʩʴʢʠʭ 

ʭʣʦʧʯʠʢʽʚ ʽ ʜʽʚʯʘʪʦʢ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʱʦ ʤʝʰʢʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʽ ʩʠʣʘ ʜʦʩʪʦʚʽʨʥʠʭ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʢʦʥʩʪʠʪʫʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʦ-

ʛʨʘʬʽʾ ʫ ʭʣʦʧʯʠʢʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧʫ ʛʝʤʦʜʠʥʘʤʽʢʠ ʙʫʣʠ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʫ ʜʽʚ-

ʯʘʪʦʢ. ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʧʽʜʣʽʪʢʽʚ ʽʟ ʤʝʟʦʤʦʨʬʥʠʤ ʩʦʤʘʪʦʪʠ-

ʧʦʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʦʢʘʟʥʠʢʽʚ ʚ ʽʥʰʠʭ ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʭ ʛʨʫʧʘʭ.  

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʃ.ɸ. ʉʘʨʘʬʠʥʶʢ [111] ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʚʽʨʦʛʽʜʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʙʽʣʴʰʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʩʝʨʝʜ ʟʜʦʨʦʚʠʭ 

ʤʽʩʴʢʠʭ ʶʥʘʢʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʢʨʦʚʦʦʙʽʛʫ. ʋ ʦʩʽʙ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʧʦ-

ʢʘʟʥʠʢʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʧʠʪʦʤʦʛʦ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʦʧʦʨʽʚ, ʜʦʩʪʦʚʽʨʥʦ 

ʙʽʣʴʰʽ, ʥʽʞ ʫ ʦʩʽʙ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʢʨʦʚʦʦʙʽʛʫ. ʋ ʦʩʽʙ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ, 

ʚʽʜʧʦʚʽʜʥʦ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʻ ʥʘʡ-

ʤʝʥʰʘ. ʋ ʶʥʘʢʽʚ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʣʠʰʝ ʫ ʝʢʪʦʤʦʨʬʽʚ ʪʘ 

ʝʢʪʦ-ʤʝʟʦʤʦʨʬʽʚ, ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʽʥʰʠʭ ʩʦʤʘʪʦʪʠʧʽʚ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʝʫ-  ̔ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ ʪʠʧʠ. ʋ ʜʽʚʯʘʪ ʛʽʧʝʨʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʫ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʫʩʽʭ 

ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʭ ʛʨʫʧʘʭ, ʘʣʝ ʟ ʥʘʡʙʽʣʴʰʦʶ ʯʘʩʪʦʪʦʶ ʫ ʜʽʚʯʘʪ ʝʢʪʦʤʦʨʬʽʚ ʪʘ 

ʝʢʪʦ-ʤʝʟʦʤʦʨʬʽʚ. ʋ ʜʽʚʯʘʪ ʟ ʝʥʜʦʤʦʨʬʥʠʤ ʩʦʤʘʪʦʪʠʧʦʤ ʧʝʨʝʚʘʞʘʻ ʛʽʧʦʢʽʥʝʪʠʯ-

ʥʠʡ ʪʠʧ, ʘ ʫ ʧʨʝʜʩʪʘʚʥʠʮʴ ʽʥʰʠʭ ʩʦʤʘʪʦʪʠʧʽʚ ʜʦʤʽʥʫʻ ʝʫʢʽʥʝʪʠʯʥʠʡ ʪʠʧ. 

ɺ ʨʦʙʦʪ ̔ʂ.ɹ. ʂʽʚʝʞʜʽ ʪʘ ʽʥ. [48] ʙʫʣʠ ʚʠʚʯʝʥ ̔ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʪʠʧʘʤʠ 
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ʢʨʦʚʦʦʙʽʛʫ  ̔ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʘʥʫ ɸʅʉ ʫ 208 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʩʪʫʜʝʥʪʽʚ ʚʽʢʦʤ 

ʚʽʜ 17 ʜʦ 22 ʨʦʢʽʚ ʚ ʩʪʘʥʽ ʩʧʦʢʦʶ ʪʘ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʦʟʦʚʘʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ɼʦ 

ʦʙʩʪʝʞʝʥʥʷ ʥʝ ʟʘʣʫʯʘʣʠ ʦʩʽʙ ʽʟ ʩʧʦʨʪʠʚʥʠʤ ʨʦʟʨʷʜʦʤ ʪʘ ʦʩʽʙ, ʷʢʽ ʨʝʛʫʣʷʨʥʦ ʟʘʡ-

ʤʘʣʠʩʷ ʩʧʦʨʪʦʤ. ʋ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʛʽʧʦʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʫ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʜʦ-

ʩʪʦʚʽʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʤʘʣʘ ʤʽʩʮʝ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʩʫʜʠʥʥʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʫ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʣʘʥʢʠ ɸʅʉ. ʋ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʛʽʧʝʨʢʽʥʝ-

ʪʠʯʥʠʦʛʦ ʪʠʧʫ ʧʦʢʘʟʥʠʢʠ ʩʝʨʮʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʢʦ-

ʨʝʣʶʚʘʣʠ ʽʟ ʧʘʨʘʤʝʪʨʘʤʠ ʩʠʤʧʘʪʠʯʥʦʾ ʣʘʥʢʠ ɸʅʉ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʜʦ-

ʩʪʦʚʽʨʥʠʭ ʢʦʨʝʣʷʮʽʡ ʤʘʣʘ ʤʽʩʮʝ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʫ ʦʩʽʙ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ, ʷʢʠʡ ʚʠʛʣʷʜʘʚ ʥʘʡʙʽʣʴʰ ʟʙʘʣʘʥʩʦʚʘʥʠʤ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ. 

ʋ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ɼ.ɸ. ʐʚʝʮʴ ʪʘ ʥ̔. [143] ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʣʷʮʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʟʜʦʨʦʚʠʭ ʥʦʨʤʦʪʦʥʽʢʽʚ ʚʠʚʯʝʥʽ ʧʘʨʘʤʝʪʨʠ ʮʝʥʪʨʘʣʴʥʦʾ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʽʥʪʝʛʨʦʚʘʥʽ ʤʽʞ ʩʦʙʦʶ ʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʤʘʩʘ 

ʪʽʣʘ ʽ ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ) ʚ ʻʜʠʥʫ ʽ ʜʦʩʠʪʴ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʟʥʘ-

ʯʘʻʪʴʩʷ ʥʘʨʦʩʪʘʥʥʷ ʫʜʘʨʥʦʛʦ ʽ ʭʚʠʣʠʥʥʦʛʦ ʦʙ'ʻʤʫ ʢʨʦʚʽ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ɸʊ ʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʩʪʦ-ʚʘʛʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʧʽʜʛʨʫʧʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯ-

ʥʠʤ ʪʠʧʦʤ ʜʦ ʧʽʜʛʨʫʧ ʟ ʝʫ- ʽ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ. 

ɹʘʛʘʪʴʤʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [17, 29, 30, 45, 76, 116, 147, 210, 229] ʙʫʣʦ ʚʩʪʘ-

ʥʦʚʣʝʥʦ, ʱʦ ʜʽʪʠ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʢʨʦʚʦʦʙʽʛʫ ʨʽʟʥʷʪʴʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʬʽʟʠʯ-

ʥʦʛʦ ʨʦʟʚʠʪʢʫ.  

ʈ.ʄ. ʍʘʤʘʪʦʚʘ [131] ʚʽʜʟʥʘʯʘʻ ʱʦ, ʫ ʰʢʦʣʷʨʽʚ 8-16 ʨʦʢʽʚ ʽʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʽʧʝʨʢʽʥʝʪʠʯʥʦʛʦ, ʚʠʷʚʣʝʥʽ ʚʝʣʠʢʽ ʟʥʘʯʝʥʥʷ ʥʝ ʣʠʰʝ ʤʘʩʠ ʽ 

ʜʦʚʞʠʥʠ ʪʽʣʘ, ʘ ʡ ʙʝʟʞʠʨʦʚʦʾ ʤʘʩʠ, ʦʢʨʫʞʥʦʩʪʽ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʞʠʪʪʻʚʦʾ ʻʤʥʦʩʪʽ 

ʣʝʛʝʥʴ, ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ, ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʃ.ɯ. ɻʨʝʯʢʠʥʘ ʽ ɺ.ʆ. ʂʦʥʜʨʘʰʝʚʘ [30], ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʨʦʟʧʦʜʽʣ ʧʽʜʣʽʪʢʽʚ ʟʘ 

ʪʠʧʦʤ ʢʨʦʚʦʦʙʽʛʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ ʽ ʩʪʘʪʽ. ʋ ʭʣʦʧʯʠʢʽʚ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ 

ʟʫʩʪʨʽʯʘ̒ ʪʴʩʷ ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ, ʥʽʞ ʫ ʜʽʚʯʘʪʦʢ ʚ ʢʦʞʥʽʡ ʚʽʢʦʚʽʡ ʛʨʫʧʽ. ʋ ʪʦʡ ʞʝ ʯʘʩ 

ʫ ʜʽʚʯʘʪʦʢ ʽʩʪʦʪʥʦ ʚʠʱʝ ʯʘʩʪʢʘ ʦʩʽʙ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʭʣʦʧ-
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ʯʠʢʘʤʠ. ʋ ʢʦʞʥʦʤʫ ʚʽʮʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʽʚʥʽ ʬʽʟʠʯʥʦʛʦ ʨʦ-

ʟʚʠʪʢʫ ʤʽʞ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʫʩʽʭ ʊʂ. ʅʘʡʙʽʣʴʰ ʷʩʢʨʘʚʦ ʚʦʥʠ ʧʨʦʷʚʣʷʶʪʴʩʷ, ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʜʚʦʭ ʢʨʘʡʥʽʭ ʪʠʧʽʚ: ʛʽʧʦ- ʽ ʛʽʧʝʨʢʽʥʝʪʠʯʥʦʛʦ. ʆʩʦʙʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʡ 

ʪʠʧʦʤ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʡʤʘʶʪʴ ʧʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ. ɺ ʮʽʣʦʤʫ, ʩʝʨʝʜ 

ʧʽʜʣʽʪʢʽʚ ʦʙʦʭ ʩʪʘʪʝʡ ʦʩʦʙʠ ʛʽʧʦʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʫ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯ-

ʥʠʤ, ʤʘʶʪʴ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʟʨʽʩʪ, ʙʽʣʴʰʫ ʤʘʩʫ ʪʽʣʘ ʽ ʦʢʨʫʞʥʽʩʪʴ ʛʨʫʜ-

ʥʦʾ ʢʣʽʪʠʥʠ (ʨ<0,01), ʙʽʣʴʰ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ɸʊ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ɺ.ɹ. ʈʫʩʘʥʦʚʘ [108] ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʥʘʣʽʟ ʩʠʩʪʝʤʥʠʭ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʉʉʉ ʽ ʢʦʥʪʫʨʘʤʠ ʨʝ-

ʛʫʣʷʮʽʾ ʢʨʦʚʦʦʙʽʛʫ ʥʘ ʟʘʢʣʶʯʥʠʭ ʝʪʘʧʘʭ ʧʽʜʣʽʪʢʦʚʦʛʦ ʧʝʨʽʦʜʫ. ʋ ʩʪʘʥʽ ʩʧʦʢʦʶ ʚʠ-

ʷʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʚʘʛʦʩʠʤʧʘʪʠʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʽ ʙʘ-

ʛʘʪʴʤʘ ʧʘʨʘʤʝʪʨʘʤʠ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʟʚʦʨʦʪʥʷ 

ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʟʘʛʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʧʝʢʪʨʘ, ʍʆʂ ʪʘ ʉɯ. ʇʨʠ ʟʙʽʣʴ-

ʰʝʥʥʽ ʢʦʞʥʦʛʦ ʟ ʧʘʨʘʤʝʪʨʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽʥʜʝʢʩ ʚʘʛʦ-

ʩʠʤʧʘʪʠʯʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʝʥʥʷ ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʾ ʽ ʟʨʦʩʪʘʥʥʷ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʾ ʯʘʩʪʠʥ ʩʧʝʢʪʨʘ. ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʍʆʂ ʽ ʉɯ ʟʘ-

ʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʘ ʟʥʠʞʫʻʪʴʩʷ. 

ɺʽʜʦʤʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʦʡ ʯʠ ʽʥʰʠʡ 

ʦʨʛʘʥ ʽ ʡʦʛʦ ʪʢʘʥʠʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʟʘʜʽʷʥʠʭ ʩʪʨʫʢʪʫʨ, ʦʩʦʙʣʠ-

ʚʦ ʛʦʤʝʦʩʪʘʪʠʯʥʦʛʦ ʨʽʚʥʷ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʧʽʜʚʠʱʝʥʥʽ ʯʠʩʣʘ ʽ ʩʪʫʧʝʥʷ ʚʠʨʘ-

ʞʝʥʦʩʪʽ ʢʦʨʝʣʷʮʽʡʥʠʭ ʚʽʜʥʦʩʠʥ. ɰʭ ʢʽʣʴʢʽʩʥʘ ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʘʜʘʧʪʘʮʽʡʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ ʫ ʧʨʦʮʝʩʽ ʘʜʘʧʪʘʮʽʾ ʜʦ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ ʪʘ ʨʽʚʥʷ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʣʶʜʠʥʠ [3, 62, 76, 

93]. 

ʋ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [76, 93, 141, 216] ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʧʝʨʝ-

ʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʘʜʘʧʪʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʨʝʣʷʮʽʾ 

ʤʽʞ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʟʨʦʩʪʘʶʪʴ. ʇʨʠ ʮʴʦʤʫ ʫʩʧʽʰʥʘ ʘʜʘʧʪʘʮʽʷ ʭʘ-

ʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʝʷʢʠʤ ʟʥʠʞʝʥʥʷʤ ʢʦʨʝʣʷʮʽʡʥʠʭ ʚʽʜʥʦʩʠʥ. 

ʋ ʨʦʙʦʪʽ ɺ.ʈ. ɻʦʨʩʪ [27] ʧʨʦʚʦʜʠʣʦʩʷ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʘʥʪʨʦ- 
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ʧʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʽʥʜʝʢʩʘʤʠ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʽ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘʩʠ 

ʪʽʣʘ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽ ʩʪʘʥʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʧʨʘʮʝʟʜʘʪʥʽʩʪʶ, ʧʦʪʨʝʙʦʶ ʚ ʢʠʩʥʽ, ʟ 

ʽʥʰʦʛʦ. ɹʫʣʦ ʦʙʩʪʝʞʝʥʦ 114 ʜʽʚʯʘʪ ʽ 209 ʶʥʘʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ 

ʚʽʜʥʦʩʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʧʦʢʦʶ ʟʚ'ʷʟʢʠ ʤʽʞ ʙʘʛʘʪʴʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʪʽʣʦʙʫ-

ʜʦʚʠ ʪʘ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʽʜʩʫʪʥʽ ʘʙʦ ʩʣʘʙʦ ʚʠʨʘʞʝʥʽ. ʅʘ ʚʠʩʦʪʽ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʟʨʦʩʣʘ, ʢʦʨʝʣʷʮʽʾ ʩʪʘʣʠ ʙʽʣʴʰ ʚʠʨʘ-

ʞʝʥʠʤʠ. ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʧʨʠ ʟʽʩʪʘʚʣʝʥʥʽ 

ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟ ʪʦʱʦʾ ʤʘʩʦʶ ʪʽʣʘ, ʘ ʪʘ-

ʢʦʞ ʟ ʚʽʜʥʦʰʝʥʥʷʤ ʪʦʱʦʾ ʤʘʩʠ ʪʽʣʘ ʜʦ ʜʦʚʞʠʥʠ ʪʽʣʘ. 

ʄ.ʉ. ɻʦʥʯʘʨʝʥʢʦ ʽ ʊ.ʄ. ʏʠʢʘʣʦ [26] ʜʦʩʣʽʜʠʚ ʚʧʣʠʚ ʪʠʧʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠ-

ʚʦʩʪʝʡ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘ ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʘ ʚʩʪʘʥʦʚʠʚ ʭʘʨʘʢʪʝʨ 

ʟʤʽʥ ʬʨʘʢʪʘʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʢʨʦʚʦʦʙʽʛʫ. ɹʫʣʠ ʦʙ-

ʩʪʝʞʝʥʽ ʩʪʫʜʝʥʪʠ 1-3 ʢʫʨʩʽʚ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʽʢʦʤ 17-

20 ʨʦʢʽʚ. ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʏʉʉ, ʍʆʂ ʪʘ ʉɯ ʫ ʩʪʫʜʝʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʢʨʦʚʦ-

ʦʙʽʛʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʶʪʴ ʧʨʝʜ-

ʩʪʘʚʥʠʢʠ ʛʽʧʝʨʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʫ. ɺʽʜʤʽʥʥʦʩʪʽ ʩʝʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʢʨʦʚʦʦʙʽʛʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʽ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʘʛʠ ʪʽʣʘ ʪʘ ʟʨʦʩʪʫ ʦʙʩʪʝʞʝʥʠʭ. 

ʆʩʦʙʠ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʤʘʶʪʴ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʂʝʪʣʻ. ʊʘʢʠʤ ʯʠ-

ʥʦʤ, ʩʣʘʙʢʠʡ ʨʦʟʚʠʪʦʢ ʤ'ʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʙʫʚʘʻ ʚ ʪʽʩʥʦʤʫ ʟʚ'ʷʟʢʫ ʟ ʨʦʙʦʪʦʶ 

ʉʉʉ. 

ɯ.ɸ. ɺʘʨʝʥʮʦʚʘ [13, 14] ʚʠʚʯʠʣʘ ʨʝʘʢʮʽʶ ʉʉʉ ʥʘ ʬʽʟʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ 

312 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʤʦʣʦʜʠʭ ʣʶʜʝʡ (18,02 Ñ 0,18 ʨʦʢʽʚ) ʟ ʨʽʟʥʠʤ ʪʠʧʘʤʠ 

ʢʨʦʚʦʦʙʽʛʫ, ʱʦ ʥʘʨʦʜʠʣʠʩʷ ʽ ʧʨʦʞʠʚʘʶʪʴ ʫ ʤ. ɸʨʭʘʥʛʝʣʴʩʴʢ. ɸʥʘʣʽʟ ʢʦʨʝʣʷʮʽʡ, 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫ ʶʥʘʢʽʚ ʧʽʩʣʷ ʬʽʟʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʦʢʘʟʘʚ, ʱʦ ʤʽʥʽʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʟʚ'ʷʟʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʤʦʣʦʜʠʭ ʣʶʜʝʡ ʛʽʧʝʨʢʽʥʝʪʠʯʥʦʛʦ 

ʪʠʧʫ, ʘ ʤʘʢʩʠʤʘʣʴʥʝ ï ʫ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʧʨʠ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʽʡ 

ʢʽʣʴʢʦʩʪʽ ʟʚ'ʷʟʢʽʚ ʚʠʩʦʢʦʾ ʟʥʘʯʠʤʦʩʪʽ ʫ ʚʩʽʭ ʪʨʴʦʭ ʛʨʫʧʘʭ. ɼʘʥʠʡ ʬʘʢʪ ʚʢʘʟʫʻ, ʱʦ 

ʬʽʟʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʦʩʽʙ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʢʣʶʯʝʥ-

ʥʷʤ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʝʟʝʨʚʽʚ ʱʦʜʦ ʜʚʦʭ ʽʥʰʠʭ ʛʨʫʧ, ʱʦ ʤʦʞʝ  
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ʚʢʘʟʫʚʘʪʠ ʥʘ ʙʽʣʴʰ ʰʚʠʜʢʫ ʨʝʘʢʮʽʶ ʦʨʛʘʥʽʟʤʫ ʥʘ ʚʧʣʠʚ ʩʪʨʝʩ-ʬʘʢʪʦʨʘ. 

ʉʉʉ ʣʶʜʠʥʠ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʶ ʽ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ. ɺʦʥʘ ʻ ʚʘʞʢʦ ʬʦʨʤʘʣʟ̔ʦʚʘʥʦʶ ʧʨʝʜʤʝʪʥʦʶ ʦʙʣʘʩʪʶ, ʚ ʷʢʽʡ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʯʘʩʪʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʥʘʙʣʠʞʝʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʭ. ʊʘʢ ʟʚʘʥʽ 

ʙʘʟʦʚʽ ʤʦʜʝʣʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʘʛʥʝʥʥʷ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦ ʧʦʚʥʦʛʦ ʽ ʜʦʢʣʘʜʥʦʛʦ ʦʧʠ-

ʩʫ ʙʫʜʦʚʠ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʠ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʾ (ʚʟʘʻʤʦʜʽʾ ʢʨʦʚʽ, 

ʩʝʨʮʷ ʽ ʩʫʜʠʥ, ʩʫʜʠʥ ʽ ʦʪʦʯʫʶʯʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ, ʟʚ'ʷʟʢʠ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘ-

ʤʠ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʽ ʪ. ʜ.) [9, 65, 110, 145]. 

ʄʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʤʘʻ ʩʚʦʶ ʩʧʝʮʠʬʽʢʫ: ʢʦʞʝʥ ʦʨʛʘʥʽʟʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʟ ʪʦʯʢʠ ʟʦʨʫ ʛʝʦʤʝʪʨʽʾ ʤʝʨʝʞʽ ʩʫʜʠʥ, ʩʢʣʘʜʫ ʢʨʦʚʽ, ʤʘʻ ʚʣʘʩʥʽ ʨʝ-

ʘʢʮʽʾ ʥʘ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ ʪʘ ʬʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʋ ʚʽʜʦʤʠʭ ʤʦʜʝʣʷʭ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʚʨʘʭʦʚʫʶʪʴʩʷ ʣʠʰʝ ʜʝʷʢʽ ʟ ʮʠʭ ʘʩʧʝʢʪʽʚ, ʚʽʜʩʫʪʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʟʥʘʯʫ-

ʱʦʩʪʽ ʦʢʨʝʤʠʭ ʬʘʢʪʦʨʽʚ ʫ ʟʘʛʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʨʝʛʫʣʷʮʽʾ, ʦʩʦʙʣʠʚʦ, ʧʨʠ ʦʙʣʽʢʫ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ʦʙʩʪʝʞʫʚʘʥʦʛʦ [65, 110, 145, 153]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʣʽʪʝʨʘʪʫʨʽ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ 

ʨʦʙʽʪ [16, 110, 146], ʚ ʷʢʠʭ ʜʦʩʣʽʜʥʠʢʠ ʨʦʟʨʦʙʣʷʣʠ ʥʦʨʤʘʪʠʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦ-

ʜʝʣʽ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʦʤʘʪʦʪʠʧʦ-

ʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʶʜʝʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʄ.ʄ. ʐʠʥʢʘʨʫʢ-ɼʠʢʦʚʠʮʢʦʾ [146] ʜʦʟʚʦʣʠʣʠ ʨʦ-

ʟʨʦʙʠʪʠ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʥʦʨʤʘʪʠʚʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʢʘʟʥʠʢʽʚ 

ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʦʛʨʘʬʽʾ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʤʽʩʴʢʠʭ ʧʽʜʣʽʪʢʽʚ ʇʦʜʽʣʣʷ ʟ ʨʽʟʥʠʤʠ 

ʪʠʧʘʤʠ ʢʨʦʚʦʦʙʽʛʫ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚ ʧʦʙʫʜʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʤʦʜʝʣʽ ʚʭʦʜʠʣʠ: ʫ 

ʭʣʦʧʯʠʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï ʦʙʭʚʘʪʥʽ (31,0%) ʽ ʧʦʧʝʨʝʯʥʽ (13,8%) ʨʦʟ-

ʤʽʨʠ ʪʽʣʘ ʽ ʪʦʚʱʠʥʘ ʰʢʽʨʥʦ-ʞʠʨʦʚʠʭ ʩʢʣʘʜʦʢ (ʊʐɾʉ) (19,0%); ʫ ʭʣʦʧʯʠʢʽʚ ʟ 

ʝʫʢʽʥʝʪʠʯʥʠʡ ʪʠʧʦʤ ï ʦʙʭʚʘʪʥʽ (45,7%) ʽ ʧʦʧʝʨʝʯʥʽ (17,1%) ʨʦʟʤʽʨʠ ʪʽʣʘ ʽ ʊʐɾʉ 

(17,1%); ʫ ʜʽʚʯʘʪʦʢ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï ʦʙʭʚʘʪʥʽ (28,6%) ʽ ʧʦʧʝʨʝʯʥʽ 

(20,4%) ʨʦʟʤʽʨʠ ʪʽʣʘ, ʊʐɾʉ (16,3%) ʽ ʰʠʨʠʥʘ ʜʠʩʪʘʣʴʥʠʭ ʝʧʽʬʽʟʽʚ (ʐɼɽ) 

(14,3%); ʫ ʜʽʚʯʘʪʦʢ ʟ ʝʫʢʽʥʝʪʠʯʥʠʡ ʪʠʧʦʤ ï ʦʙʭʚʘʪʥʽ (52,9%) ʽ ʧʦʧʝʨʝʯʥʽ (29,4%) 

ʨʦʟʤʽʨʠ ʪʽʣʘ; ʫ ʜʽʚʯʘʪʦʢ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï ʦʙʭʚʘʪʥʽ (27,8%) ʽ ʧʦʧʝʨʝʯʥʽ  
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(22,2%) ʨʦʟʤʽʨʠ ʪʽʣʘ, ʊʐɾʉ (18,5%) ʽ ʐɼɽ (18,5%). 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʃ.ɸ. ʉʘʨʘʬʠʥʶʢ [110] ʥʘ ʦʩʥʦʚʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʘʥʪʨʦʧʦʤʝʪ-

ʨʠʯʥʠʭ ʪʘ ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʤʽʩʴʢʠʭ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ, ʷʢʽ ʥʘʣʝ-

ʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʢʦʥʩʪʠʪʫʮʽʡʥʠʭ ʪʠʧʽʚ, ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʤʦʜʝʣʽ ʧʘʨʘ-

ʤʝʪʨʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʘ ʧʦʢʘʟʘʥʽ ʚʠʨʘʞʝʥʽ ʩʪʘʪʝʚʽ ʪʘ ʩʦʤʘʪʦʪʠʧʦ-

ʣʦʛʽʯʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʪʦʯʥʦʩʪʽ ʦʧʠʩʫ ʨʝʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʦʟʥʘʢ ʙʫʜʦ-

ʚʠ ʪʽʣʘ, ʱʦ ʫʚʽʡʰʣʠ ʜʦ ʤʦʜʝʣʝʡ. ʊʘʢ ʫ ʶʥʘʢʽʚ ʟ ʝʥʜʦ-ʤʝʟʦʤʦʨʬʥʠʤ ʽ ʩʝʨʝʜʥʽʤ 

ʧʨʦʤʞ̔ʥʠʤ ʩʦʤʘʪʦʪʠʧʦʤ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ 11 ʧʦʢʘʟʥʠʢʽʚ 

ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ; ʫ ʝʢʪʦʤʦʨʬʽʚ ï ʜʣʷ 10, ʝʢʪʦ-ʤʝʟʦʤʦʨʬʽʚ ï ʜʣʷ 7, ʤʝ-

ʟʦʤʦʨʬʽʚ ï ʜʣʷ 3. ɼʦ ʤʦʜʝʣʝʡ ʫ ʶʥʘʢʽʚ ʥʘʡʯʘʩʪʽʰʝ ʚʭʦʜʠʣʠ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ 

ʨʦʟʤʽʨ, ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ, ʦʙʭʚʘʪ ʢʠʩʪʽ ʪʘ ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ. ʇʦʙʫʜʦʚʘʥʽ ʤʘʪʝ-

ʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʚʩʽʭ 12 ʧʦʢʘʟʥʠʢʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʫ ʜʽʚʯʘʪ ʟ ʝʥ-

ʜʦʤʦʨʬʥʠʤ ʪʘ ʝʢʪʦ-ʤʝʟʦʤʦʨʬʥʠʤ ʩʦʤʘʪʦʪʠʧʘʤʠ, ʜʣʷ 11 ʧʘʨʘʤʝʪʨʽʚ ï ʟ ʝʥʜʦ-

ʤʝʟʦʤʦʨʬʥʠʤ ʽ ʩʝʨʝʜʥʽʤ ʧʨʦʤʽʞʥʠʤ ʩʦʤʘʪʦʪʠʧʘʤʠ, ʜʣʷ 5 ʧʘʨʘʤʝʪʨʽʚ ïʟ ʤʝʟʦ-

ʤʦʨʬʥʠʤ ʽ ʝʢʪʦʤʦʨʬʥʠʤ ʩʦʤʘʪʦʪʠʧʘʤʠ. ʋ ʜʽʚʯʘʪ ʜʦ ʩʢʣʘʜʫ ʤʦʜʝʣʝʡ ʥʘʡʯʘʩʪʽʰʝ 

ʚʭʦʜʠʣʠ ʢʨʘʥʽʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ (ʛʦʣʦʚʠ, ʰʠʾ, ʛʨʫʜʥʦʾ  

ʢʣʽʪʢʠ), ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ ʪʘ ʛʦʤʽʣʮʽ, ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ ʪʘ ʩʪʝʛʥʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʛʣʷʜ ʩʫʯʘʩʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʘ 

ʪʠʧʦʣʦʛʽʷ ʤʘʻ ʚʘʞʣʠʚʝ ʜʽʘʛʥʦʩʪʠʯʥʝ ʽ ʧʨʦʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ɺʟʘʻʤʦʟʚ'ʷʟʦʢ 

ʪʠʧʽʚ ʢʦʥʩʪʠʪʫʮʽʾ ʽ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʧʝʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʻ ʣʠʰʝ ʯʘʩʪʠʥʦʶ ʙʽʣʴʰ 

ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʦʨʬʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʦʨ-

ʛʘʥʽʟʘʮʽʾ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʦʤ ʽ ʧʦʚʝʜʽʥʢʦʶ ʟʜʦʨʦʚʦʾ ʣʶʜʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʥʽ ʚʠʚʯʝʥʥʶ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʝʚʘʞʥʦ ʧʨʠ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ 

ʉʉʉ. ʅʘ ʩʴʦʛʦʜʥʽ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ 

ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʟʜʦʨʦʚʦʾ ʣʶ-

ʜʠʥʠ. 
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ʈʆɿɼɯʃ 2 

ɿɸɻɸʃʔʅɸ ʄɽʊʆɼʀʂɸ ʁ ʆʉʅʆɺʅɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

 

2.1. ɿʘʛʘʣʴʥʘ ʤʝʪʦʜʠʢʘ ʪʘ ʦʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʙʘʟʽ ʅɼʎ ɺʅʄʋ ʽʤ. ʄ.ɯ. 

ʇʠʨʦʛʦʚʘ ʚ ʤʝʞʘʭ ʟʘʛʘʣʴʥʦ-ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʪʝʤʘʪʠʢʠ: ñʈʦʟʨʦʙʢʘ ʥʦʨ-

ʤʘʪʠʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʟʜʦʨʦʚôʷ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʪʘ ʩʪʘʪʝʚʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʚʠʚʯʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʝʪʠʯʥʠʭ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʨʛʘʥʽʟʤʫ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʤʘʨʢʝʨʽʚ ʤʫʣʴʪʠʬʘʢʪʦʨʽʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʧʽʜʣʽʪʢʦʚʠʡ ʚʽʢ)ò ʧʨʦ-

ʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʦʙʩʪʝʞʝʥʥʷ ʤʽʩʴʢʠʭ ʶʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ ʟʛʽʜʥʦ ʟʽ ʩʭʝʤʦʶ ʚʽʢʦʚʦʾ 

ʧʝʨʽʦʜʠʟʘʮʽʾ ʦʥʪʦʛʝʥʝʟʫ ʣʶʜʠʥʠ [59]. 

ɿʛʽʜʥʦ ʟ ʨʽʰʝʥʥʷʤ ʢʦʤʽʪʝʪʫ ʟ ʙʽʦʝʪʠʢʠ ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ (ʧʨʦʪʦʢʦʣ 

ˉ19 ʚʽʜ 24 ʛʨʫʜʥʷ 2008 ʨ. ʪʘ ʧʨʦʪʦʢʦʣ ˉ1 ʚʽʜ 31 ʩʽʯʥʷ 2018 ʨ.) ʚʠʟʥʘʯʝʥʦ, ʱʦ 

ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʝʪʠʯʥʠʤ ʪʘ ʤʦʨʘʣʴʥʦ-

ʧʨʘʚʦʚʠʤ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʢʘʟʫ ʄʆɿ ʋʢʨʘʥʾʠ ˉ281 ʚʽʜ 01.11.2000 ʨʦʢʫ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʙʠʨʘʣʠʩʴ ʤʽʩʴʢʽ ʶʥʘʢʠ ʽ ʜʽʚʯʘʪʘ ï ʧʨʝʜʩʪʘʚʥʠʢʠ ʫʢʨʘʾ-

ʥʩʴʢʦʾ ʝʪʥʽʯʥʦʾ ʛʨʫʧʠ, ʢʦʪʨʽ ʫ ʪʨʝʪʴʦʤʫ ʧʦʢʦʣʽʥʥʽ ʧʨʦʞʠʚʘʣʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦ-

ʜʽʣʴʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʪʘ ʥʘ ʤʦʤʝʥʪ ʦʙʩʪʝʞʝʥʥʷ ʥʝ ʤʘʣʠ ʙʫʜʴ-ʷʢʠʭ ʩʢʘʨʛ ʥʘ 

ʩʪʘʥ ʟʜʦʨʦʚôʷ ʪʘ ʚ ʘʥʘʤʥʝʟʽ ʥʝ ʚʽʜʤʽʯʘʣʠ ʞʦʜʥʠʭ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɺʩʴʦʛʦ 

ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 1139 ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙʦʭ ʩʪʘʪʝʡ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʧʩʠʭʦʛʽʛʽʻʥʽʯʥʦʛʦ ʘʥʢʝʪʫʚʘʥʥʷ (ʚʠʟʥʘʯʝʥʥʷ ʩʫʙôʻʢʪʠʚʥʦ-

ʦʢʨʝʩʣʝʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ) ʚʽʜʽʙʨʘʥʦ 482 ʦʩʦʙʠ. 

ɻʨʫʧʽ ʚʽʜʽʙʨʘʥʠʭ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪʦʢ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʨʝʪʝʣʴʥʝ ʢʣʽʥʽʢʦ-ʣʘʙʦ-

ʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ: ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʜʽʘʛʥʦʩʪʠʢʘ ʩ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʩʝʨʮʷ, 

ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʩʫʜʠʥ, ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʥʠʨʦʢ ʪʘ ʩʝ-

ʯʦʚʦʛʦ ʤʽʭʫʨʘ, ʤʘʪʢʠ ʪʘ ʷʻʯʥʠʢʽʚ; ʩʧʽʨʦʛʨʘʬʽʷ; ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ; 
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ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʷ; ʨʝʦʚʘʟʦʛʨʘʬʽʷ; ʩʪʦʤʘʪʦʣʦʛʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ; ʦʮʽʥʢʘ ʦʩʥʦʚ-

ʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ; ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦ-

ʟʠ ʪʘ ʷʻʯʥʠʢʽʚ, ʧʨʠʢ-ʪʝʩʪ ʟ ʤʽʢʩʪ-ʘʣʝʨʛʝʥʘʤʠ ʪʦʱʦ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʽʟ 482 ʦʙ-

ʩʪʝʞʝʥʠʭ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʛʣʠʙʣʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʘʨʘʤʝʪʽʚ ʂɯɻ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʛʝʤʦʜʠʥʘʤʽʢʠ ʙʫʚ ʟʜʽʡʩʥʝʥʠʡ ʚʽʜʙʽʨ ʧʨʘʢʪʠ-

ʯʥʦ ʟʜʦʨʦʚʠʭ 129 16-20-ʨʽʯʥʠʭ ʜʽʚʯʘʪ ʪʘ 130 17-21-ʨʽʯʥʠʭ ʶʥʘʢʽʚ. 

 

 

2.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

 

2.2.1. ʂʘʨʜʽʦʽʥʪʝʨʚʘʣʦʛʨʘʬʽʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʨʜʽʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ çOPTWè ʚ ʧʨʠʤʽʱʝʥʥʽ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʥʝ 

ʥʠʞʯʝ 20-22 Á ʉ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʧʘʮʽʻʥʪʘ ʧʽʩʣʷ 10-15-ʭʚʠʣʠʥʥʦʛʦ 

ʚʽʜʧʦʯʠʥʢʫ ʥʘʪʱʝʩʝʨʮʝ ʘʙʦ ʯʝʨʝʟ 2 ʛʦʜʠʥʠ ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʾʞʽ [43]. ʇʽʜ ʯʘʩ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʧʘʮʽʻʥʪʫ ʙʫʣʦ ʥʝʦʙʭʽʜʥʦ ʥʝʛʣʠʙʦʢʦ ʜʠʭʘʪʠ, ʫʥʠʢʘʪʠ ʢʘʰʣʶ ʽ ʢʦʚʪʘʥʥʷ 

ʩʣʠʥʠ. ʄʽʩʮʷ ʥʘʢʣʘʜʘʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʦʙʨʦʙʣʷʣʠ ʩʧʠʨʪʦʤ, ʘ ʜʘʣʽ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 

ʨʦʟʯʠʥʦʤ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʦʧʦʨʫ ʢʦʥʪʘʢʪʫ çʝʣʝʢʪʨʦʜ ï ʰʢʽʨʘè. ɿʘʧʠʩ ʝʣʝʢʪʨʦ-

ʢʘʨʜʽʦʛʨʘʤʠ ʧʨʦʚʦʜʠʣʠ ʚ ʜʨʫʛʦʤʫ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʽʜʚʝʜʝʥʥʽ ʧʨʦʪʷʛʦʤ 5-ʪʠ ʭʚʠ-

ʣʠʥ ʟ ʥʘʩʪʫʧʥʦʶ ʢʦʤʧôʶʪʝʨʥʦʶ ʦʙʨʦʙʢʦʶ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʧôʶʪʝʨʥʫ ʧʨʦʛʨʘʤʫ ʢʘʨʜʽʦʣʦʛʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʽʟ ʜʘʥʠʭ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ [148]. ʇʦʢʘʟʥʠʢʠ ʚʘʨʽʘʮʽʡ-

ʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ (ɺʇ), ʩʪʘʪʠʩʪʠʯʥʽ ʽ ʩʧʝʢʪʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ɺʉʈ ʚʠʟʥʘʯʘʣʠ ʚʜ̔-

ʧʦʚʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɭʚʨʦʧʝʡʩʴʢʦʾ ʪʘ ʇʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʢʘʨ-

ʜʽʦʣʦʛʽʚ (ʨʠʩ. 2.1) [86, 192]. 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ʚʢʣʶʯʘʣʦ: ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ 

(NNM, ʤʩ); ʤʦʜʫ ï ʟʥʘʯʝʥʥʷ R-R-ʽʥʪʝʨʚʘʣʫ, ʷʢʝ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʜʘ-

ʥʦʤʫ ʜʠʥʘʤʽʯʥʦʤʫ ʨʷʜʽ (ʄʦ, ʤʩ); ʘʤʧʣʽʪʫʜʫ ʤʦʜʠ ï ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ R- 
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ʈʠʩ. 2.1. ʇʦʢʘʟʥʠʢʠ ʂɯɻ, ʚʠʟʥʘʯʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʪʘ ʇʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʢʘʨʜʦ̔ʣʦʛʽʚ. 

 

R-ʽʥʪʝʨʚʘʣʽʚ ʽʟ ʟʥʘʯʝʥʥʷʤʠ ʄʦ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ R-R-ʽʥʪʝʨʚʘʣʽʚ (ɸʄʦ, %); 

ʤʽʥʽʤʘʣʴʥʠʡ (Min, ʤʩ) ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʡ R-R (Max, ʤʩ) ʽʥʪʝʨʚʘʣʠ (ʟ ʚʠʢʣʯʁʝʥʥʷʤ 

ʘʥʦʤʘʣʴʥʠʭ R-R ʽʥʪʝʨʚʘʣʽʚ); ʚʘʨʽʘʮʽʡʥʠʡ ʨʦʟʤʘʭ ï ʨʽʟʥʠʮʷ ʤʽʞ ʤʘʢʩʠʤʘʣʴʥʠʤ ʽ 

ʤʽʥ̔ʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤʠ ʽʥʪʝʨʚʘʣʽʚ R-R (ɺɸʈ, ʤʩ). 

ɺʠʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʚʢʣʶʯʘʣʦ: ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯ-

ʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʝʣʠʯʠʥ ʥʦʨʤʘʣʴʥʠʭ R-R-ʽʥʪʝʨʚʘʣʽʚ (SDNN, ʤʩ); ʢʚʘʜʨʘʪʥʠʡ ʢʦ-

ʨʽʥʴ ʽʟ ʩʫʤʠ ʢʚʘʜʨʘʪʽʚ ʨʽʟʥʠʮʽ ʚʝʣʠʯʠʥ ʧʦʩʣʽʜʦʚʥʠʭ ʧʘʨ ʥʦʨʤʘʣʴʥʠʭ R-R ʽʥʪʝʨ-

ʚʘʣʽʚ (RMSSD, ʤʩ); ʚʽʜʩʦʪʦʢ ʢʽʣʴʢʦʩʪʽ ʧʘʨ ʧʦʩʣʽʜʦʚʥʠʭ ʥʦʨʤʘʣʴʥʠʭ R-R ʽʥʪʝʨ-

ʚʘʣʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʩɹʷ ʙʽʣʴʰ ʥʽʞ ʥʘ 50 ʤʩ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʩʣʽʜʦʚʥʠʭ  
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ʧʘʨ ʽʥʪʝʨʚʘʣʽʚ (PNN50, %). 

ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ɺʉʈ ʚʝʩʴ ʩʧʝʢʪʨ ʙʫʣʦ ʧʦʜʽʣʝʥʦ 

ʥʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʜʽʘʧʘʟʦʥʠ ʯʘʩʪʦʪ: ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʡ (HF, 0,15-0,4 ɻʮ); ʩʝʨʝʜ-

ʥʴʦʯʘʩʪʦʪʥʠʡ (LF, 0,04-0,15 ɻʮ) ʽ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʡ (VLF, 0,003-0,04 ɻʮ). ʇʦʪʫʞ-

ʥʽʩʪʴ ʩʠʛʥʘʣʫ ʪʘ ʚʽʜʩʦʪʦʢ ʢʦʞʥʦʾ ʢʦʣʠʚʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʫ ʟʘʛʘʣʴʥʫ ʧʦʪʫʞʥʽʩʪʴ 

ʩʧʝʢʪʨʫ ʚʠʟʥʘʯʘʣʠ ʜʣʷ ʢʦʞʥʦʛʦ ʜʽʘʧʘʟʦʥʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʬʽʟʽʦʣʦʛʽʯʥʽ ʤʝʭʘʥʽʟʤʠ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ [6, 8, 9, 22, 128, 

148], ʫ ʭʘʨʘʢʪʝʨ ʩʧʝʢʪʨʫ ʚʘʨʽʶʻ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʥʷ ʜʠʭʘʣʥɹʠʭ 

ʪʘ ʥʝʜʠʭʘʣʴʥʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʩʢʣʘʜʦʚʠʭ. ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙ-

ʨʘʭʫʚʘʪʠ ʢʦʣʠʚʘʥʥʷ ʢʘʨʜʽʦʨʠʪʤʫ ʨʽʟʥʦʾ ʧʝʨʽʦʜʠʯʥʦʩʪʽ (ʨʠʩ. 2.2). ɺʣʘʩʥʝ, ʜʽʘʧʘʟʦʥ  

 

 

ʈʠʩ. 2.2. ɺʠʟʥʘʯʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ. 

 

HF ʥʘʡʯʘʩʪʽʰʝ ʚʽʜʧʦʚʽʜʘʻ ʜʠʭʘʣʴʥʠʤ ʭʚʠʣʷʤ. ʇʨʦʪʝ, ʩʧʝʢʪʨʘʣʴʥʽ ʩʢʣʘʜʦʚʽ ʜʠʭʘ- 
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ʣʴʥʠʭ ʭʚʠʣʴ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʝʢʪʨʫ ʚ LF ʜʽʘʧʘʟʦʥʽ ʪʘʢʦʞ. ɿʘ-

ʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʬʽʣʴʪʨʫ ʜʦʟʚʦʣʠʣʦ ʧʨʠ ʨʝʻʩʪʨʫʚʘʥʥʽ ʧʥʝʚ-

ʤʦʛʨʘʤʠ ʚʠʦʢʨʝʤʠʪʠ ʽʟ ʛʨʘʬʽʢʫ ʢʘʨʜʽʦʨʠʪʤʫ ʜʠʭʘʣʴʥʽ ʭʚʠʣʽ ʪʘ ʦʢʨʽʤ ʩʧʝʢʪʨʘʣʴ-

ʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʦʪʨʠʤʘʪʠ ʘʤʧʣʽʪʫʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʠʚʘʥʴ ʫ ʚʩʽʭ ʜʽʘʧʘʟʦʥʘʭ 

(ʤʘʢʩʠʤʘʣʴʥʘ ʘʤʧʣʽʪʫʜʘ, ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ ʘʤʧʣʽʪʫʜʘ ʽ ʩʝʨʝʜʥʽʡ ʤʘʢʩʠʤʫʤ) 

(ʜʠʚ. ʨʠʩ. 2.2). 

ʇʦʢʘʟʥʠʢʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ (ɺɻ) ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʦʙʨʘʭʦ-

ʚʫʚʘʣʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʬʦʨʤʫʣʘʤʠ (2.1 ï 2.3): 

 

ʽʥʜʝʢʩ ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ (ɯʅ = ɸʄʦ / (2 ʭ ɺɸʈ ʭ ʄʦ));   (2.1) 

 

ʽʥʜʝʢʩ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ (ɯɺʈ = ɸʄʦ / ɺɸʈ);                      (2.2) 

 

ʚʝʛʝʪʘʪʠʚʥʠʡ ʧʦʢʘʟʥʠʢ ʨʠʪʤʫ (ɺʇʈ = 1 / (ʄʦ ʭ ɺɸʈ)).            (2.3) 

 

2.2.2. ɺʠʟʥʘʯʝʥʥʷ ʪʠʧʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʢʨʦʚʦʦʙʽʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʘʥʽ ʪʝʪʨʘʧʦʣʷʨʥʦʾ ʨʝʦ-

ʢʘʨʜʽʦʛʨʘʬʽʾ [85], ʷʢʫ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʦʤʧôʶʪʝʨʥʦʤʫ ʜʽʘʛʥʦʩʪʠʯʥʦʤʫ ʢʦʤʧʣʝʢʩ ̔

çOPTWè ʟʘ ʤʝʪʦʜʠʢʦʶ ʄ.ɸ. ʈʦʥʢʽʥʘ ʪʘ ʃ.ɹ. ɯʚʘʥʦʚʘ [107], ʷʢʘ ʧʝʨʝʜʙʘʯʘʣʘ ʚʠ-

ʟʥʘʯʝʥʥʷ ʯʘʩʦʚʠʭ, ʘʤʧʣʽʪʫʜʥʠʭ  ̔ʧʦʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʜʥʦʾ ʨʝʦʛʨʘʤʠ. 

ʇʦʢʘʟʥʠʢʠ ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʊ. ɽ. 

ɺʠʥʦʛʨʘʜʦʚʦʾ [15]. 

ʋʜʘʨʥʠʡ ʦʙôʻʤ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ ʟʘ W. Kubicek [190]: 

 

2

2

Z

ThL
ʋʆ ʚdÖÖÖ=

r
      (2.4) 

 

ʜʝ, r ï ʧʠʪʦʤʠʡ ʦʧʽʨ ʢʨʦʚʽ, ʱʦ ʜʦʨʽʚʥʶʻ 150 ʆʤ/ʩʤ; L ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʝʣʝʢ-

ʪʨʦʜʘʤʠ (ʩʤ); Z ï ʙʘʟʦʚʠʡ ʽʤʧʝʜʘʥʩ (ʆʤ); hd ï ʤʘʢʩʠʤʘʣʴʥʘ ʘʤʧʣʽʪʫʜʘ ʧʦʭʽʜʥʦʾ 
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ʨʝʦʛʨʘʤʠ (ʆʤ/ʩ); ʊʚ ï ʧʝʨʽʦʜ ʚʠʛʥʘʥʥʷ (ʤʩ). 

ʍʚʠʣʠʥʥʠʡ ʦʙôʻʤ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ʍʆʂ = ʋʆ ʭ ʏʉʉ      (2.5) 

 

ʜʝ, ʋʆ ï ʫʜʘʨʥʠʡ ʦʙôʻʤ (ʣ); ʏʉʉ ï ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ (ʫʜ. ʥʘ 1 ʭʚ.). 

ʉʝʨʮʝʚʠʡ ʽʥʜʝʢʩ ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

S

ʍʆʂ
ʉɯ=        (2.6) 

 

ʜʝ, ʍʆʂ ï ʭʚʠʣʠʥʥʠʡ ʦʙôʻʤ ʢʨʦʚʽ (ʣ); S ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (ʤ
2
). 

 

ʅʘʣʝʞʥʠʡ ʩʝʨʮʝʚʠʡ ʽʥʜʝʢʩ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

S

ʅʍʆ
ʅʉɯ=    (ʣ/(ʭʚ.ʤ

2
)).    (2.7) 

 

ɿʘ ʬʦʨʤʫʣʦʶ ʅ.ʅ. ʉʘʚʠʮʴʢʦʛʦ ʚʠʟʥʘʯʘʣʠ ʭʚʠʣʠʥʥʠʡ ʦʙôʻʤ ʢʨʦʚʦʦʙʽʛʫ: 

 

281144004,088,4

ʅʆʆʅʆʆ
ʅʍʆ =

ÖÖ
=      (ʣ/ʭʚ.),   (2.8) 

 

ʜʝ, 4,88 ï ʩʝʨʝʜʥʽʡ ʢʘʣʦʨʽʯʥʠʡ ʝʢʚʽʚʘʣʝʥʪ ʢʠʩʥʶ; 0,04 ʣ ï ʘʨʪʝʨʽʦ-ʚʝʥʦʟʥʘ 

ʨʽʟʥʠʮʷ; 1440=24ʭ60 ï ʭʚʠʣʠʥ ʫ ʜʦʙʽ; ʅʆʆ (ʢʢʘʣ) ï ʥʘʣʝʞʥʠʡ ʦʩʥʦʚʥʠʡ ʦʙʤʽʥ. 

ɿʘ ʬʦʨʤʫʣʦʶ ɻʘʨʠʩʘ ʽ ɹʝʥʝʜʠʢʪʘ ʚʠʟʥʘʯʘʣʠ ʥʘʣʝʞʥʠʡ ʦʩʥʦʚʥʠʡ ʦʙʤʽʥ: 

 

ʜʣʷ ʞʽʥʦʢ  ʅʆʆ = 9,56 ʭ ʄ + 1,85 ʭ ʈ ï 4,67 ʭ ɺ + 650,9    (ʢʢʘʣ),      (2.9) 

 

ʜʣʷ ʯʦʣʦʚʽʢʽʚ  ʅʆʆ = 13,75 ʭ ʄ + 5 ʭ ʈ ï 6,75 ʭ ɺ + 66,47    (ʢʢʘʣ);   (2.10) 

 

ʜʝ ʄ (ʢʛ) ï ʤʘʩʘ ʪʽʣʘ; ʈ (ʩʤ) ï ʜʦʚʞʠʥʘ ʪʽʣʘ; ɺ (ʨʦʢʠ) ï ʚʽʢ. 
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ɿʘ ʚʝʣʠʯʠʥʦʶ ʩʝʨʮʝʚʦʛʦ ʽʥʜʝʢʩʫ ʪʘ ʥʘʣʝʞʥʦʛʦ ʩʝʨʮʝʚʦʛʦ ʽʥʜʝʢʩʫ ʚʠʟʥʘʯʘ-

ʣʠ ʪʠʧ ʛʝʤʦʜʠʥʘʤʢ̔ʠ (ʪʘʙʣ. 2.1). 

ʊʘʙʣʠʮʷ 2.1 

ɸʣʛʦʨʠʪʤ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʛʝʤʦʜʠʥʘʤʽʢʠ [15, 146] 

ʊʠʧ ʛʝʤʦʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʬʣ̔ ̫
ʉʝʨʮʝʚʠʡ ʽʥʜʝʢʩ (ʉɯ) 

ʣ/(ʭʚ.Ĭʤ2) 

ɻʧ̔ʦʢ̔ʥʝʪʠʯʥʠʡ (ɻʧʊʂ) ʉɯ < 0,8*ʅʉɯ 

ɽʫʢ̔ʥʝʪʠʯʥʠʡ (ɽʫʊʂ) 1,2*ʅʉɯ < ʉɯ < 0,8*ʅʉɯ  

ɻʧ̔ʝʨʢʥ̔ʝʪʠʯʥʠʡ (ɻʨʊʂ) ʉɯ > 1,2*ʅʉɯ 

 

ʈʦʟʧʦʜʽʣ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟʘ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʪʘʙʣʠʮʽ 

2.2. 

ʊʘʙʣʠʮʷ 2.2 

ʈʦʟʧʦʜʽʣ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟʘ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ 

 
ʊʠʧ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʛ̔ʧʦʢ̔ʥʝʪʠʯʥʠʡ ʝʫʢ̔ʥʝʪʠʯʥʠʡ ʛ̔ʧʝʨʢʥ̔ʝʪʠʯʥʠʡ 

ʖʥʘʢʠ 62 64 4 

ɼʽʚʯʘʪʘ 32 78 19 

 

2.2.3. ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʪʘ ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʽ. 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʟʛʽʜʥʦ ʤʝʪʦ-

ʜʫ ɺ.ɺ. ɹʫʥʘʢʘ [10]. ɺʠʟʥʘʯʝʥʦ ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ ï ʤʘʩʫ ʪʘ ʜʦʚʞʠʥʫ, ʷʢʽ ʚʭʦ-

ʜʠʣʠ ʜʦ ʬʦʨʤʫʣʠ ʦʙʨʘʭʫʚʘʥʥʷ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʟʘ ɼʶ ɹʫʘ [208]: 

 

S = W
0,425

 x H
0,725

 x 0,007184,    (2.11) 

 

ʜʝ W ï ʤʘʩʘ ʪʽʣʘ (ʢʛ); H ï ʜʦʚʞʠʥʘ ʪʽʣʘ (ʩʤ). 

ɼʦ ʧʘʨʮʽʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʥʘʣʝʞʘʣʠ:  

ï ʧʦʟʜʦʚʞʥʽ: ʚʠʩʦʪʘ ʧôʷʪʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʪʦʯʦʢ (ʥʘʜʛʨʫʜʠʥʥʦʾ, ʣʦʙʢʦ-

ʚʦʾ, ʧʣʝʯʦʚʦʾ, ʧʘʣʴʮʴʦʚʦʾ  ̔ʚʝʨʪʣʶʛʦʚʦʾ); 
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ï ʦʙʭʚʘʪʥʽ: ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʽ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ, ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭ-

ʥʽʡ ʪʘ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ, ʩʪʝʛʥʘ, ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʘ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ʰʠʾ, ʪʘʣʽʾ, ʩʪʝ-

ʛʦʥ, ʢʠʩʪʽ, ʩʪʦʧʠʪʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ, ʚʠʜʠʭʫ ʽ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ;  

ï ʰʠʨʠʥʘ ʜʠʩʪʘʣʴʥʠʭ ʝʧʽʬʽʟʽʚ (ʐɼɽ): ʧʣʝʯʘ, ʧʝʨʝʜʧʣʽʯʯʷ, ʩʪʝʛʥʘ ʪʘ ʛʦʤʽʣ-

ʢʠ; 

ï ʧʦʧʝʨʝʯʥʽ: ʧʝʨʝʜʥʴʦ-ʟʘʜʥʽ ʨʦʟʤʽʨʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ï ʧʦʧʝʨʝʯʥʠʡ ʩʝʨʝʜ-

ʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ, ʧʦʧʝʨʝʯʥʠʡ ʥʠʞʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ, ʧʝʨʝʜʥʴʦʟʘʜʥʽʡ 

(ʩʘʛʽʪʘʣʴʥʠʡ) ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʽ ʰʠʨʠʥʘ ʧʣʝʯʝʡ; 

ï ʨʦʟʤʽʨʠ ʪʘʟʫ: ʤʽʞʦʩʪʴʦʚʠʡ, ʤʽʞʛʨʝʙʝʥʝʚʠʡ ʪʘ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ, ʟʦʚʥʽʰʥʷ 

ʢʦʥôʶʛʘʪʘ (ʫ ʜʽʚʯʘʪ); 

ï ʊʐɾʉ: ʥʘ ʟʘʜʥʽʡ ʪʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ, ʥʘ ʧʝʨʝʜʧʣʽʯʯʽ, ʧʽʜ ʥʠʞʥʽʤ 

ʢʫʪʦʤ ʣʦʧʘʪʢʠ, ʥʘ ʛʨʫʜʷʭ, ʥʘ ʞʠʚʦʪʽ, ʥʘ ʙʦʮʽ, ʥʘ ʩʪʝʛʥʽ ʪʘ ʥʘ ʛʦʤʣ̔ʮʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʜʠʯʥʠʭ ʚʘʛʽʚ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,1 ʢʛ ʚʠʟʥʘʯʘʣʠ 

ʤʘʩʫ ʪʽʣʘ (ʪʦʯʥʽʩʪʴ ʜʦ 0,1 ʢʛ). ʋʩʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠʩʷ 

ʥʘ ʧʨʘʚʽʡ ʧʦʣʦʚʠʥʽ ʪʽʣʘ. ʇʦʟʜʦʚʞʥʽ ʨʦʟʤʽʨʠ ʚʠʤʽʨʶʚʘʣʠʩʷ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʘʥʪʨʦ-

ʧʦʤʝʪʨʦʤ (ʪʦʯʥʽʩʪʴ ʜʦ 0,5 ʩʤ). ʉʘʥʪʠʤʝʪʨʦʚʦʶ ʩʪʨʽʯʢʦʶ ʚʠʤʽʨʶʚʘʣʠ ʦʙʭʚʘʪʥʽ 

ʨʦʟʤʽʨʠ ʪʽʣʘ (ʪʦʯʥʽʩʪʴ ʜʦ 0,5 ʩʤ). ʉʪʨʽʯʢʫ ʟʤʽʥʶʚʘʣʠ, ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʞʥʠʭ 

100 ʚʠʤʽʨʶʚʘʥʴ. ʐʪʘʥʛʝʥʮʠʨʢʫʣʴ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ ʜʠʩʪʘ-

ʣʴʥʠʭ ʝʧʽʬʽʟʽʚ ʜʦʚʛʠʭ ʪʨʫʙʯʘʩʪʠʭ ʢʽʩʪʦʢ ʢʽʥʮʽʚʦʢ (ʪʦʯʥʽʩʪʴ ʜʦ 0,1 ʩʤ). ʊʘʟʦʤʽʨ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʪʘʟʘ ʽ ʧʝʨʝʜʥʴʦ-ʟʘʜʥʽʭ ʨʦʟʤʽʨʽʚ, ʘ ʢʘ-

ʣʽʧʝʨ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʊʐɾʉ. 

ɼʦʪʨʠʤʫʶʯʠʩʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ J. Carter i B. Heath [167] ʧʨʦʚʦʜʠʣʠ 

ʦʮʽʥʢʫ ʩʦʤʘʪʦʪʠʧʫ, ʷʢʠʡ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʟʥʘʯʘʚʩʷ ʦʮʽʥʢʦʶ, ʱʦ ʤʽʩʪʠʣʘ ʪʨʠ ʧʝʨ-

ʚʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʪʘʪʫʨʠ. ɽʥʜʦʤʦʨʬʥʠʡ (Fʍ) ʢʦʤʧʦʥʝʥʪ ʚʠʟʥʘʯʘʚ ʩʪʫʧʽʥʴ 

ʞʠʨʥʦʩʪʽ, ʤʝʟʦʤʦʨʬʥʠʡ (Mʍ) ï ʚʽʜʥʦʩʥʠʡ ʨʦʟʚʠʪʦʢ ʤôʷʟʽʚ ʪʘ ʢʽʩʪʢʦʚʠʭ ʝʣʝʤʝʥ-

ʪʽʚ ʪʽʣʘ, ʘ ʝʢʪʦʤʦʨʬʥʠʡ (Lʍ) ï ʚʽʜʥʦʩʥʫ ʚʠʪʷʛʥʫʪʽʩʪʴ ʪʽʣʘ ʣʶʜʠʥʠ. 

ʌʦʨʤʫʣʘ ʚʠʟʥʘʯʝʥʥʷ ʝʥʜʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʣʘ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

Fʍ = -0,7182 + 0,1451³(X) - 0,00068³(X
2
) + 0,0000014³(X

3
),            (2.12) 
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ʜʝ ʍ ï ʩʫʤʘ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ, ʧʽʜ ʣʦʧʘʪʢʦʶ ʡ ʥʘ ʙʦʮʽ. 

ʌʦʨʤʫʣʘ ʚʠʟʥʘʯʝʥʥʷ ʤʝʟʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʣʘ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

ʄʍ = (0,858³ɽPPL + 0,601³ɽPB + 0,188³ OBPL + 0,161³ʆBG) ï   

0,131³H + 4,50,                                                                               (2.13) 

 

ʜʝ ɽPPL ï ʐɼɽ ʧʣʝʯʘ (ʩʤ); ɽPB ï ʐɼɽ ʩʪʝʛʥʘ (ʩʤ); OBPL ï ʦʙʭʚʘʪ ʧʣʝʯʘ 

ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ (ʩʤ); ʆBG ï ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ (ʩʤ); H ï ʜʦʚʞʠʥʘ ʪʽʣʘ (ʩʤ). 

ɽʢʪʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʚʠʟʥʘʯʘʣʠ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

 

LX = ɿɺʂ ³ 0,732 - 28,58,                                        (2.14) 

 

ʜʝ ɿɺʂ ï ʟʨʦʩʪʦ-ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʢʦʪʨʠʡ ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ɿɺʂ = 
ɼʦʚʞʠʥʘʪʣʘʩʘʥʪʠʤʝʪʠ

ʄʘʩʘʪʣʘʢʣʦʛʘʤʠ

ʽ ( ʨ)

ʽ ( ʽ ʨ )3
,                            (2.15) 

 

ʗʢʱʦ ɿɺʂ ʟʤʽʥʶʻʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 40,75 ʜʦ 38,25 ʪʦʜʽ ʦʙʨʘʭʫʥʦʢ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʟʘ ʥʠʞʯʝ ʥʘʚʝʜʝʥʦʶ ʬʦʨʤʫʣʦʶ: 

 

LX = ɿɺʂ ³ 0,463 - 17,63,                                        (2.16) 

 

ʘ ʫ ʚʠʧʘʜʢʫ, ɿɺʂ ʻ ʤʝʥʰʠʤ ʟʘ 38,25, ʝʢʪʦʤʦʨʬʽʷ ʩʢʣʘʜʘʻ 0,1 ʙʘʣʘ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʩʠ ʪʽʣʘ (ʞʠʨʦʚʦʛʦ, ʢʽʩʪʢʦʚʦʛʦ ʽ ʤôʷʟʦʚʦʛʦ) 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʬʦʨʤʫʣʠ ʟʘ J. Matiegka [193]. 

ɸʙʩʦʣʶʪʥʘ ʢʽʣʴʢʦʩʪʴ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʤʘʩʽ ʪʽʣʘ ʟʘ Matiegka ʚʠʟʥʘ-

ʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

DM = G³ S ³ k,                                                     (2.17) 

 

ʜʝ DM ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʢʛ); G ï ʩʝʨʝʜʥʷ ʊʐɾʉ 

(ʤʤ); S ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (ʤ
2
); k ï ʢʦʥʩʪʘʥʪʘ, ʱʦ ʜʦʨʽʚʥʶʻ 1,3. 
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ʉʝʨʝʜʥʷ ʊʐɾʉ ʦʙʯʠʩʣʶʚʘʣʠ ʟʘ ʬʦʨʤʫʣʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

ʜʣʷ ʶʥʘʢʽʚ     
16

87654321 GGGGGGGG
G

+++++++
= ,             (2.18) 

 

ʜʣʷ ʜʽʚʯʘʪ      
14

7654321 GGGGGGG
G

++++++
=  ,                (2.19) 

 

ʜʝ G1 ....... G8 ï ʊʐɾʉ ʥʘ ʧʣʝʯʽ, ʧʝʨʝʜʧʣʽʯʯ,̔ ʧʽʜ ʥʠʞʥʽʤ ʢʫʪʦʤ ʣʦʧʘʪʢʠ, 

ʥʘ ʙʦʮʽ, ʥʘ ʞʠʚʦʪʽ, ʥʘ ʩʪʝʛʥʽ, ʥʘ ʛʦʤʽʣʮʽ ʪʘ ʥʘ ʛʨʫʜʷʭ (ʤʤ). 

ɸʙʩʦʣʶʪʥʘ ʢʽʣʴʢʽʩʪʴ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘ Matiegka ʦʙʨʘʭʦʚʫʚʘʣʘʩʴ ʟʘ ʥʘ-

ʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

 

ʄM = (H ³ r
2 
³ k) / 1000,                                             (2.20) 

 

ʜʝ ʄM ï ʘʙʩʦʣʶʪʥʘ ʤʘʩʘ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ (ʢʛ); H ï ʜʦʚʞʠʥʘ ʪʽʣʘ (ʩʤ); r ï 

ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʨʘʜʽʫʩʽʚ ʧʣʝʯʘ, ʧʝʨʝʜʧʣʽʯʯʷ, ʩʪʝʛʥʘ, ʛʦʤʽʣʢʠ ʚ ʤʽʩʮʷʭ ʥʘʡʙʽʣʴ-

ʰʦʛʦ ʨʦʟʚʠʪʢʫ ʤʫʩʢʫʣʘʪʫʨʠ ʟʘ ʚʠʥʷʪʢʦʤ ʊʐɾʉ (ʩʤ); k ï ʢʦʥʩʪʘʥʪʘ, ʷʢʘ ʜʦʨʽʚ-

ʥʶʻ 6,5. 

ʉʝʨʝʜʥʶ ʚʝʣʠʯʠʥʫ ʨʘʜʽʫʩʽʚ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʊʐɾʉ ʚʠʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨ-

ʤʫʣʦʶ: 

 

80

7632/)21(

8

4321 GGGGGOBOBOBOB
r

++++
-

Ö

+++
=

p
,      (2.21) 

 

ʜʝ OB1 ï ʦʢʨʫʞʥʽʩʪʴ ʧʣʝʯʘ (ʩʤ); OB2 ï ʦʢʨʫʞʥʽʩʪʴ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ 

ʪʨʝʪʠʥʽ (ʩʤ); OB3 ï ʦʢʨʫʞʥʽʩʪʴ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (ʩʤ); OB4 ï ʦʢʨʫʞʥʽʩʪʴ 

ʩʪʝʛʥʘ (ʩʤ); G1 ï ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (ʤʤ); G2 ï ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ 

ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (ʤʤ); G3 ï ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʝʨʝʜʧʣʽʯʯʷ (ʤʤ); G6 ï 

ʊʐɾʉ ʥʘ ʩʪʝʛʥʽ (ʤʤ); G7 ï ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ (ʤʤ). 

ɸʙʩʦʣʶʪʥʫ ʢʽʣʴʢʽʩʪʴ ʢʽʩʪʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʟʘ Matiegka ʚʠʟʥʘʯʘʣʠ ʟʘ ʥʠʞ-

ʯʝ ʥʘʚʝʜʝʥʦʶ ʬʦʨʤʫʣʦʶ: 
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ʆM = (o
2
³H³k) / 1000,                                               (2.22) 

 

ʜʝ ʆM ï ʘʙʩʦʣʶʪʥʘ ʤʘʩʘ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ (ʢʛ); o
2 
ï ʢʚʘʜʨʘʪ ʩʝʨʝʜʥʴʦʾ ʚʝ-

ʣʠʯʠʥʠ ʐɼɽ ʧʣʝʯʘ, ʧʝʨʝʜʧʣʽʯʯʷ, ʩʪʝʛʥʘ ʪʘ ʛʦʤʽʣʢʠ; H ï ʜʦʚʞʠʥʘ ʪʽʣʘ (ʩʤ); k ï 

ʢʦʥʩʪʘʥʪʘ, ʱʦ ʜʦʨʽʚʥʶʻ 1,2. 

 

2.2.3. ʌʽʟʽʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ ʤôʷʟʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʠʥʘʤʦʤʝʪʨʠ ʂʦʣʝʥʘ [59]. ɿʘ 

ʾʭ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʘʣʠ ʩʠʣʫ ʤô̫ ʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ (ʢʠʩʪʴʦʚʘ ʜʠʥʘ-

ʤʦʤʝʪʨʽʷ). 

 

2.2.4. ʉʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʘʢʝʪʫ ñSTATISTICA 5.5ò (ʥʘʣʝʞʠʪʴ ʎʅɯʊ ɺʅʄʋ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ, ʣʽʮʝʥʟʽʡ-

ʥʠʡ ˉ AXXR910A374605FA). 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʠ ʭʘʨʘʢʪʝʨʫ ʨʦʟʧʦʜʽʣʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʦʪʨʠʤʘʥʠʭ ʚʘ-

ʨʽʘʮʽʡʥʠʭ ʨʷʜʽʚ, ʚʠʟʥʘʯʘʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʦʟʥʘʢʠ, ʩʪʘʥʜʘʨʪʥʝ ʢʚʘʜ-

ʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʪʘ ʧʨʦʮʝʥʪʠʣʴʥʽ ʨʦʟʤʘʭʠ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʟʥʘʯʝʥʴ ʤʽʞ 

ʥʝʟʘʣʝʞʥʠʤʠ ʢʽʣʴʢʽʩʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦ-

ʛʦ U-ʢʨʠʪʝʨʽʷ ʄʘʥʘ-ʋʽʪʥʽ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠ-

ʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʉʧʽʨʤʝʥʘ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʪʘ ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴ-

ʮʽʚ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʤʝʪʦʜ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ [87, 117]. ʇʨʠ ʧʨʚʝ-

ʜʝʥʥʽ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʥʘʩʪʫʧʥʠʭ ʚʠʤʦʛ: ʟʘʣʠʰʢʦʚʘ ʚʘʨʽʘʮʽʷ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʷʢʦʤʦʛʘ ʤʝʥʰʦʶ; ʯʘʩʪʢʘ ʟʘʛʘʣʴʥʦʾ ʜʠʩʧʝʨʩʽʾ, ʷʢʘ ʧʦʷʩʥʶʻʪʴʩʷ ʨʝ-

ʛʨʝʩʽʻʶ (ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
), ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 0,50; ʟʥʘʯʝʥʥʷ F-

ʢʨʠʪʝʨʽʶ ʤʘʶʪʴ ʙʫʪʠ ʙʽʣʴʰʠʤʠ ʟʘ 2,5; ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ, ʷʢʽ ʚʢʣʶʯʝʥʽ ʜʦ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦʶ. 
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ʏʘʩʪʠʥʘ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʽ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʫ 

ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ ʇʦʜʽʣʣʷ ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʥʘʫʢʦʚʽʡ ʩʪʘʪʪ ̔ʚ 

ʬʘʭʦʚʦʤʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ [112]. 
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ʈʆɿɼɯʃ 3 

ʇʆʂɸɿʅʀʂʀ ʂɸʈɼɯʆɯʅʊɽʈɺɸʃʆɻʈɸʌɯɰ ɺ ʖʅɸʂɯɺ 

ɯ ɼɯɺʏɸʊ ʇʆɼɯʃʃʗ ɿ ʈɯɿʅʀʄʀ ʊʀʇɸʄʀ ɻɽʄʆɼʀʅɸʄɯʂʀ 

 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʚ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ 

ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘʜʘʥʽ ʚ ʪʘʙʣʠʮʽ ɺ.1. 

ʇʦʢʘʟʥʠʢ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ R-R ʽʥʪʝʨʚʘʣʽʚ 

(SDNN) ʜʦʨʽʚʥʶʚʘʚ: ʫ ʜʽʚʯʘʪ ï ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (67,28Ñ19,49) ʤʩ, ʟ ʝʫ-

ʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (70,80Ñ25,18) ʤʩ, ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (61,83Ñ16,59) 

ʤʩ; ʚ ʶʥʘʢʽʚ ï ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ (76,49Ñ 26,20) ʤʩ, ʘ ʫ ʦʩʽʙ ʟ 

ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (68,51Ñ22,44) ʤʩ. ʗʢ ʤʽʞ ʜʽʚʯʘʪʘʤʠ, ʪʘʢ ʽ 

ʤʽʞ ʶʥʘʢʘʤʠ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦʩʪʦʚʽʨʥʠʭ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜ-

ʤʽʥʥʦʩʪʝʡ ʚʝʣʠʯʠʥʠ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ (ʨʠʩ. 3.1, ʜʠʚ. ʪʘʙʣ. ɺ.1). 
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ʈʠʩ. 3.1. ʇʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ R-R ʽʥʪʝ-

ʨʚʘʣʽʚ (SDNN) ʚ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʤʩ). ʊʫʪ ʽ ʚ ʧʦ-

ʜʘʣʴʰʦʤʫ: 

1. Ž -Mean ï ʘʨʠʬʤʝʪʠʯʥʘ ʩʝʨʝʜʥʷ; 

2.  -SE +SE ï ʧʦʭʠʙʢʘ ʘʨʠʬʤʝʪʠʯʥʦʾ ʩʝʨʝʜʥʴʦʾ; 
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3. ǫ -SD +SD ï ʩʪʘʥʜʘʨʪʥʝ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ; 

4. ɼ ï ʜʽʚʯʘʪʘ; 

5. ʖ ï ʥʁʘʢʠ; 

6. ɻʽʧʦ ï ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ ʪʠʧ ʛʝʤʦʜʠʥʘʤʽʢʠ; 

7. ɽʫ ï ʝʫʢʽʥʝʪʠʯʥʠʡ ʪʠʧ ʛʝʤʦʜʠʥʘʤʽʢʠ; 

8. ɻʽʧʝʨ ï ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

 

ʅʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʝ-

ʣʠʯʠʥʠ SDNN ʤʽʞ ʶʥʘʢʘʤʠ ʪʘ ʜʽʚʯʘʪʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘ ʛʝʤʦʜʠʥʘʤʽʢʦʶ ʛʨʫʧ 

(ʜʠʚ. ʨʠʩ. 3.1, ʪʘʙʣ. ɺ.1). 

ʇʦʢʘʟʥʠʢ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʝʥʷ ʽʟ ʩʫʤʠ ʢʚʘʜʨʘʪʽʚ ʨʽʟʥʠʮʽ ʚʝʣʠʯʠʥ ʧʦʩʣʽʜʦʚ-

ʥʠʭ ʧʘʨ ʥʦʨʤʘʣʴʥʠʭ R-R ʽʥʪʝʨʚʘʣʽʚ (RMSSD) ʩʢʣʘʜʘʚ: ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (69,94Ñ30,01) ʤʩ, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (78,56Ñ40,15) 

ʤʩ, ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (62,97Ñ20,56) ʤʩ (ʨʠʩ. 3.2, ʜʠʚ. ʪʘʙʣ. ɺ.1). ʅʝ ʚʩʪʘ-

ʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʜʽʚʯʘʪ ʟ ʨʽʟ-

ʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʱʦʜʦ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʜʠʚ. ʨʠʩ. 3.2, ʪʘʙʣ. ɺ.1). 
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ʈʠʩ. 3.2. ʇʦʢʘʟʥʠʢʠ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʝʥʷ ʽʟ ʩʫʤʠ ʢʚʘʜʨʘʪʽʚ ʨʽʟʥʠʮʽ ʚʝʣʠʯʠʥ ʧʦ-

ʩʣʽʜʦʚʥʠʭ ʧʘʨ ʥʦʨʤʘʣʴʥʠʭ R-R ʽʥʪʝʨʚʘʣʽʚ (RMSSD) ʚ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ 

ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʢ̔ʠ (ʤʩ). 
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ʇʦʢʘʟʥʠʢ RMSSD ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʩʢʣʘʜʘʚ 

(83,47Ñ35,44) ʤʩ ʽ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʠʤ, ʥʽʞ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï 

(70,59Ñ28,21) ʤʩ (ʨ<0,05) (ʜʠʚ. ʨʠʩ. 3.2, ʪʘʙʣ. ɺ.1). 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʚʝʣʠʯʠʥʠ RMSSD ʤʽʞ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʘ ʪʠʧʘʤʠ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʛʨʫʧʘʤʠ ʶʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ ʥʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ. ɺʽʜʤʽʯʝʥʘ ʣʠ-

ʰʝ ʥʝʟʥʘʯʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʨ=0,068) ʚ ʶʥʘʢʽʚ ʟ 

ʛʽʧʦʢʥ̔ʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʥʽʞ ʫ ʜʽʚʯʘʪ (ʜʠʚ. ʨʠʩ. 3.2, ʜʠʚ. ʪʘʙʣ. ɺ.1). 

ʇʦʢʘʟʥʠʢ ʚʽʜʩʦʪʢʘ ʢʽʣʴʢʦʩʪʽ ʧʘʨ ʧʦʩʣʽʜʦʚʥʠʭ ʥʦʨʤʘʣʴʥʠʭ R-R ʽʥʪʝʨʚʘʣʽʚ, 

ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʥʘ 50 ʤʩ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʩʣʽʜʦʚʥʠʭ ʧʘʨ ʽʥ-

ʪʝʨʚʘʣʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʥʘ 50 ʤʩ (PNN50) ʜʦʨʽʚʥʶʚʘʚ: ʚ ʜʽʚʯʘʪ ʟ 

ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (41,58Ñ19,64) %, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï 

(45,44Ñ22,82) %, ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (38,35Ñ 16,25) % (ʨʠʩ. 3.3, ʜʠʚ. ʪʘʙʣ. 

ɺ.1). ʅʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʜʽ-

ʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʜʠʚ. ʨʠʩ. 

3.3, ʪʘʙʣ. ɺ.1). 
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ʈʠʩ. 3.3. ʇʦʢʘʟʥʠʢʠ ʚʽʜʩʦʪʢʘ ʢʽʣʴʢʦʩʪʽ ʧʘʨ ʧʦʩʣʽʜʦʚʥʠʭ ʥʦʨʤʘʣʴʥʠʭ R-R ʽʥʪʝ-

ʨʚʘʣʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʥʘ 50 ʤʩ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʩʣʽʜʦʚʥʠʭ 

ʧʘʨ ʽʥʪʝʨʚʘʣʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʥʘ 50 ʤʩ (PNN50) ʚ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ 

ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (%). 
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ʇʦʢʘʟʥʠʢ PNN50 ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʙʫʚ ʜʦʩ-

ʪʦʚʽʨʥʦ ʙʽʣʴʰʠʤ, ʥʽʞ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ (ʜʠʚ. ʨʠʩ. 3.3, ʪʘʙʣ. ɺ.1) ï 

ʚʽʜʧʦʚʽʜʥʦ, (48,42Ñ19,05) % ʽ (41,51Ñ17,85) % (ʨ<0,05). 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʚʝʣʠʯʠʥʠ PNN50 ʤʽʞ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʘ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽ-

ʢʠ ʛʨʫʧʘʤʠ ʶʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ ʥʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʚʽʜʤʽʥʥʦʩ-

ʪʝʡ ʚʝʣʠʯʠʥʠ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʜʠʚ. ʨʠʩ. 3.3, ʪʘʙʣ. ɺ.1). 

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘ-

ʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʫ ʟʜʦʨʦʚʠʭ ʜʽʚʯʘʪ (ʪʘʙʣ. 3.1) ʪʘ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʟ ʨʽʟ-

ʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʪʘʙʣ. 3.2). 

ʊʘʙʣʠʮʷ 3.1 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ 

ʨʠʪʤʫ ʫ ʟʜʦʨʦʚʠʭ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ʇʦʢʘʟʥʠʢʠ 
ɻʽʧʦʢʽʥʝʪʠʯʥʠʡ ɽʫʢʽʥʝʪʠʯʥʠʡ ɻʽʧʝʨʢʽʥʝʪʠʯʥʠʡ 

25  
ʨercentl. 

75 
ʨercentl. 

25  
ʨercentl. 

75  
ʨercentl. 

25 
ʨercentl. 

75 
ʨercentl. 

SDNN (ʤʩ) 53,50 79,69 51,41 87,48 44,37 71,23 

RMSSD (ʤʩ) 48,09 86,80 45,36 106,3 48,68 79,43 

PNN50 (%) 29,80 56,85 26,50 66,70 27,00 54,20 

 

ʊʘʙʣʠʮʷ 3.2. 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ 

ʨʠʪʤʫ ʫ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʢ̔ʠ 

ʇʦʢʘʟʥʠʢʠ 
ɻʽʧʦʢʽʥʝʪʠʯʥʠʡ ɽʫʢʽʥʝʪʠʯʥʠʡ 

25 percentile 75 percentile 25 percentile 75 percentile 

SDNN (ʤʩ) 57,48 88,33 50,95 86,03 

RMSSD (ʤʩ) 59,38 99,97 52,58 87,69 

PNN50 (%) 35,10 64,90 28,85 53,25 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ʚ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘʜʘʥʽ ʚ ʪʘʙʣʠʮʽ ɸ.2. 
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ʇʦʢʘʟʥʠʢʠ ʤʦʜʠ ʩʢʣʘʜʘʣʠ ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï 

(0,942Ñ0,147) ʤʩ, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (0,942Ñ0,158) ʤʩ ʽ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʙʽ-

ʣʴʰʠʤʠ (ʨ<0,05 ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ), ʥʽʞ ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ï (0,847Ñ0,107) ʤʩ (ʨʠʩ. 3.4, ʪʘʙʣ. ɺ.2). 
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ʈʠʩ. 3.4. ʇʦʢʘʟʥʠʢʠ ʤʦʜʠ (Mo) ʚ ʁʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘ-

ʤʽʢʠ (ʤʩ). 

 

ʇʦʢʘʟʥʠʢ ʤʦʜʠ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦʨʽʚʥʶʚʘʚ 

(1,087Ñ0,131) ʤʩ ʽ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʠʤ, ʥʽʞ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ï (1,010Ñ0,131) ʤʩ (ʨ<0,01) (ʜʠʚ. ʨʠʩ. 3.4, ʪʘʙʣ. ɺ.2). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʶʥʘʢʽʚ ʷʢ ʟ ʛʽʧʦ- ʪʘʢ ʽ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢ ʤʦʜʠ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʠʤ, ʥʽʞ ʚ ʜʽʚʯʘʪ ʟ ʪʘʢʠʤʠ ʞ ʪʠʧʘʤʠ 

ʛʝʤʦʜʠʥʘʤʽʢʠ (ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,001 ʪʘ ʨ<0,01) (ʜʠʚ. ʨʠʩ. 3.4, ʪʘʙʣ. ɺ.2). 

ɸʤʧʣʽʪʫʜʘ ʤʦʜʠ ʜʦʨʽʚʥʶʚʘʣʘ: ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘ-

ʤʽʢʠ ï (33,63Ñ9,12) %, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (31,86Ñ9,58) %, ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ï (35,16Ñ8,26) %. ʎʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʤʽʞ ʛʨʫʧʘʤʠ ʜʽ-

ʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽ ʥʝ ʤʘʚ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ (ʨʠʩ. 3.5, 

ʜʠʚ. ʪʘʙʣ. ɺ.2). 

ɸʤʧʣʽʪʫʜʘ ʤʦʜʠ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦʨʽʚʥ-ʁ 
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ʈʠʩ. 3.5. ʇʦʢʘʟʥʠʢʠ ʘʤʧʣʽʪʫʜʠ ʤʦʜʠ (AMo) ʚ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ 

ʛʝʤʦʜʠʥʘʤʽʢʠ (%). 

 

ʚʘʣʘ (34,29Ñ13,02) %, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (35,05Ñ10,31) % ʽ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽ-

ʜʨʽʟʥʷʣʘʩʷ ʤʽʞ ʶʥʘʢʘʤʠ ʮʠʭ ʛʨʫʧ (ʜʠʚ. ʨʠʩ. 3.5, ʪʘʙʣ. ɺ.2). 

ʅʝ ʚʩʪʘʥʦʚʣʝʥʦ ʡ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʘʤʧʣʪ̔ʫʜʠ ʤʦʜʠ 

ʤʽʞ ʶʥʘʢʘʤʠ ʽ ʜʽʚʯʘʪʘʤʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʘʣʝ ʚʽʜʤʽʯʝʥʘ ʚʠ-

ʨʘʞʝʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝ-

ʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʜʽʚʯʘʪʘʤʠ ʟ ʪʘʢʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

(ʨ=0,051) (ʜʠʚ. ʨʠʩ. 3.5, ʪʘʙʣ. ɺ.2). 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ (ʨʠʩ. 3.6, ʜʠʚ. ʪʘʙʣ. ɺ.2) ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽ-

ʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʩʢʣʘʜʘʣʠ (0,934Ñ0,133) ʤʩ, ʚ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯ-

ʥʠʤ ʪʠʧʦʤ ï (0,931Ñ0,143) ʤʩ ʽ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽ-

ʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (0,852Ñ0,099) ʤʩ (ʨ<0,05 ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ). 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʜʦʨʽʚʥʶʚʘʣʦ (1,087Ñ0,127) ʤʩ ʽ ʙʫʣʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʠʤ (ʨ<0,01), ʥʽʞ ʚ 

ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (1,011Ñ0,132) ʤʩ (ʜʠʚ. ʨʠʩ. 3.6, 

ʪʘʙʣ. ɺ.2). 

ɺʠʷʚʣʝʥʦ, ʱʦ ʚ ʶʥʘʢʽʚ ʷʢ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʘʢ ʽ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʙ-̔ 
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ʈʠʩ. 3.6. ʇʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʽʚ (NNM) ʚ ʶʥʘʢʽʚ ʽ ʜʽ-

ʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʤʩ). 

 

ʣʴʰʠʤʠ, ʥʽʞ ʚ ʜʽʚʯʘʪ ʟ ʪʘʢʠʤʠ ʞ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,001 ʪʘ 

ʨ<0,01) (ʜʠʚ. ʨʠʩ. 3.6, ʪʘʙʣ. ɺ.2). 

ʇʦʢʘʟʥʠʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ (ʨʠʩ. 3.7, ʜʠʚ. ʪʘʙʣ. ɺ.2) 

ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʩʢʣʘʜʘʣʠ (1,137Ñ 0,143) ʤʩ, ʚ ʜʽʚ-

ʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (1,114Ñ0,165) ʤʩ ʽ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʚ 

ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (1,024Ñ 0,102) ʤʩ (ʚʽʜʧʦʚʽʜʥʦ, 

ʨ<0,01 ʪʘ ʨ<0,05). 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝ-

ʤʦʜʠʥʘʤʽʢʠ ʜʦʨʽʚʥʶʚʘʣʦ (1,288Ñ0,163) ʤʩ ʽ ʙʫʣʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʠʤ (ʨ<0,01), 

ʥʽʞ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (1,211Ñ0,153) ʤʩ (ʜʠʚ. ʨʠʩ. 

3.7, ʪʘʙʣ. ɺ.2). 

ɺʠʷʚʣʝʥʦ, ʱʦ ʚ ʶʥʘʢʽʚ ʷʢ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʘʢ ʽ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʙʫʣʠ ʜʦʩʪʦʚʽʨ-

ʥʦ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʚ ʜʽʚʯʘʪ ʟ ʪʘʢʠʤʠ ʞ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,001 

ʪʘ ʨ<0,01) (ʜʠʚ. ʨʠʩ. 3.7, ʪʘʙʣ. ɺ.2). 

ʇʦʢʘʟʥʠʢʠ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ (ʨʠʩ. 3.8, ʜʠʚ. ʪʘʙʣ. ɺ.2) ʚ 

ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦʨʽʚʥʶʚʘʣʠ (0,731Ñ 0,107) ʤʩ, ʚ 
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ʈʠʩ. 3.7. ʇʦʢʘʟʥʠʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʽʚ (Max) ʚ ʶʥʘʢʽʚ ʽ 

ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʤʩ). 
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ʈʠʩ. 3.8. ʇʦʢʘʟʥʠʢʠ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʽʚ (Min) ʚ ʶʥʘʢʽʚ ʽ ʜʽ-

ʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʤʩ). 

 

ʜ̔ʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (0,723Ñ0,104) ʤʩ ʽ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʠʤʠ, ʥʽʞ 

ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (0,664Ñ 0,094) ʤʩ (ʨ<0,05 ʚ 

ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʧʦʨʽʚʥʷʥʥʷ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝ-

ʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦʨʽʚʥʶʚʘʣʦ (0,850Ñ0,119) ʤʩ ʽ ʙʫʣʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽ-
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ʣʴʰʠʤ (ʨ<0,01), ʥʽʞ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (0,780Ñ 

0,122) ʤʩ (ʜʠʚ. ʨʠʩ. 3.8, ʪʘʙʣ. ɺ.2). 

ʗʢ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʪʘʢ ʽ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝ-

ʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʠ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ 

ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʚ ʜʽʚʯʘʪ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ 

(ʚʽʜʧʦʚʜ̔ʥʦ, ʨ<0,001 ʪʘ ʨ<0,01) (ʜʠʚ. ʨʠʩ. 3.8, ʪʘʙʣ. ɺ.2). 

ʇʦʢʘʟʥʠʢ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʦʟʤʘʭʫ R-R ʽʥʪʝʨʚʘʣʽʚ (VR) ʚ ʜʽʚʯʘʪ ʩʢʣʘʜʘʚ: ʚ 

ʦʩʽʙ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (0,344Ñ0,094) ʤʩ, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ï (0,351Ñ0,092) ʤʩ, ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (0,339Ñ0,088) ʤʩ ʽ ʥʝ ʤʘʚ 

ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʜʽʚʯʘʪʘʤʠ ʮʠʭ 

ʛʨʫʧ (ʨʠʩ. 3.9, ʜʠʚ. ʪʘʙʣ. ɺ.2). 
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ʈʠʩ. 3.9. ʇʦʢʘʟʥʠʢʠ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʦʟʤʘʭʫ R-R ʽʥʪʝʨʚʘʣʽʚ (VR) ʚ ʶʥʘʢʽʚ ʽ ʜʽʚ-

ʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʤʩ). 

 

ʇʦʢʘʟʥʠʢ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʦʟʤʘʭʫ R-R ʽʥʪʝʨʚʘʣʽʚ ʚ ʶʥʘʢʽʚ ʜʦʨʽʚʥʶʚʘʚ (ʜʠʚ. 

ʨʠʩ. 3.9, ʪʘʙʣ. ɺ.2): ʚ ʦʩʽʙ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (0,343Ñ0,089) 

ʤʩ, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (0,335Ñ0,085) ʤʩ ʽ ʥʝ ʤʘʚ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, 

ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʶʥʘʢʘʤʠ ʮʠʭ ʛʨʫʧ. 

ʊʘʢ ʩʘʤʦ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʪʘ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥ-
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ʥʦʩʪʝʡ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʦʟʤʘʭʫ R-R ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ ʛʨʫ-

ʧʘʤʠ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʦʜʥʘʢʦʚʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʜʠʚ. ʨʠʩ. 3.9, ʪʘʙʣ. 

ɺ.2). 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ʫ ʟʜʦʨʦʚʠʭ ʜʽʚʯʘʪ ʽ ʶʥʘʢʽʚ, ʤʝʰ-

ʢʘʥʮʽʚ ʤʽʩʪ ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, 

ʚʠʟʥʘʯʝʥʠʡ ʚ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʥʘʜʘʥʠʡ ʚʽʜʧʦʚʽʜʥʦ, ʚ ʪʘʙʣʠʮ̫ ʭ 3.3 ʪʘ 3.4. 

 

ʊʘʙʣʠʮʷ 3.3 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ʫ ʟʜʦʨʦʚʠʭ ʜʽʚʯʘʪ ʇʦʜʽʣʣʷ ʟ ʨʽʟʥʠʤʠ 

ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ʇʦʢʘʟʥʠ-

ʢʠ 

ɻʽʧʦʢʽʥʝʪʠʯʥʠʡ ɽʫʢʽʥʝʪʠʯʥʠʡ ɻʽʧʝʨʢʽʥʝʪʠʯʥʠʡ 

25 ʨercentl 75ʨercentl. 25 ʨercentl. 75 ʨercentl. 25 ʨercentl. 75 ʨercentl. 

ʄʦʜʘ (ʤʩ) 0,850 1,050 0,850 1,050 0,750 0,950 

AMO (%) 27,00 37,50 25,00 37,00 30,00 41,00 

NNM (ʤʩ) 0,856 0,986 0,844 1,020 0,775 0,934 

MAX  (ʤʩ) 1,065 1,240 1,020 1,230 0,948 1,120 

MIN (ʤʩ) 0,664 0,768 0,652 0,792 0,604 0,716 

VR (ʤʩ) 0,30 0,40 0,30 0,40 0,25 0,40 
 

ʊʘʙʣʠʮʷ 3.4 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ʫ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʇʦʜʽʣʣʷ ʟ ʨʽʟʥʠʤʠ 

ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ʇʦʢʘʟʥʠʢʠ 
ɻʽʧʦʢʽʥʝʪʠʯʥʠʡ ɽʫʢʽʥʝʪʠʯʥʠʡ 

25 percentile 75 percentile 25 percentile 75 percentile 

ʄʦʜʘ (ʤʩ) 1,000 1,200 0,900 1,100 

AMO (%) 26,00 41,00 28,00 41,00 

NNM (ʤʩ) 0,990 1,180 0,911 1,080 

MAX  (ʤʩ) 1,170 1,390 1,105 1,335 

MIN (ʤʩ) 0,756 0,936 0,702 0,850 

VR (ʤʩ) 0,250 0,400 0,250 0,400 
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ɺʩʪʘʥʦʚʣʝʥʽ ʟʥʘʯʝʥʥʷ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ 

ʫ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 

ɺ.3. 

ɯʥʜʝʢʩ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ ʚ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʩʢʣʘʜʘʚ (ʨʠʩ. 3.10, ʜʠʚ. ʪʘʙʣ. ɺ.3): ʚ ʦʩʽʙ ʟ ʛʧ̔ʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (109,7Ñ56,0); ʟ 

ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (99,28Ñ51,39); ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (113,5Ñ47,3) ʽ ʥʝ 

ʤʘʚ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʜʽʚʯʘʪʘʤʠ ʨʽʟ-

ʥʠʭ ʛʨʫʧ. 
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ʈʠʩ. 3.10. ʇʦʢʘʟʥʠʢʠ ʽʥʜʝʢʩʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ (IVR) ʚ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ 

ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

 

ɯʥʜʝʢʩ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ ʚ ʶʥʘʢʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦ-

ʨʽʚʥʶʚʘʚ: ʚ ʦʩʽʙ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (107,2Ñ52,0), ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï 

(109,1Ñ46,8) ʽ ʥʝ ʤʘʚ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʤʽʞ ʶʥʘʢʘʤʠ ʨʽʟʥʠʭ ʛʨʫʧ (ʜʠʚ. ʨʠʩ. 3.10, ʪʘʙʣ. ɺ.3). 

ʊʘʢʦʞ ʥʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩ-

ʪʝʡ ʟʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢ ʤʽʞ ʶʥʘʢʘʤʠ ʪʘ ʜʽʚʯʘʪʘʤʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝ-

ʤʦʜʠʥʘʤʽʢʠ, ʪʘʢ ʽ ʤʽʞ ʶʥʘʢʘʤʠ ʪʘ ʜʽʚʯʘʪʘʤʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

(ʜʠʚ. ʨʠʩ. 3.10, ʪʘʙʣ. ɺ.3). 
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ɺʝʛʝʪʘʪʠʚʥʠʡ ʧʦʢʘʟʥʠʢ ʨʠʪʤʫ ʩʢʣʘʜʘʚ (ʨʠʩ. 3.11, ʜʠʚ. ʪʘʙʣ. ɺ.3): ʚ ʜʽʚʯʘʪ ʟ 

ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (3,428Ñ1,171), ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï 

(3,342Ñ1,324), ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (3,719Ñ0,933). ɼʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦ-

ʩʪʝʡ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʤʽʞ ʜʽʚʯʘʪʘʤʠ ʨʽʟʥʠʭ ʛʨʫʧ 

ʥʝ ʚʠ̫ ʚʣʝʥʦ. 
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ʈʠʩ. 3.11. ɿʥʘʯʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʠʪʤʫ (VPR) ʚ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ 

ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

 

ɺʝʛʝʪʘʪʠʚʥʠʡ ʧʦʢʘʟʥʠʢ ʨʠʪʤʫ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘ-

ʤʽʢʠ ʜʦʨʽʚʥʶʚʘʚ (2,856Ñ0,736) ʽ ʤʘʚ ʥʝʟʥʘʯʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʤʝʥʰʠʭ ʟʥʘʯʝʥʴ 

(ʨ=0,070), ʧʦʨʽʚʥʷʥʦ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ï (3,173Ñ0,925) (ʜʠʚ. ʨʠʩ. 3.11, ʪʘʙʣ. ɺ.3). 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʴ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʠʪʤʫ ʤʽʞ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʟʘ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʛʨʫʧʘʤʠ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ (ʜʠʚ. ʨʠʩ. 3.11, ʪʘʙʣ. ɺ.3) ʚʠʷʚ-

ʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽ-

ʢʠ, ʥʽʞ ʚ ʶʥʘʢʽʚ (ʨ<0,05). 

ɯʥʜʝʢʩ ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝ-

ʤʦʜʠʥʘʤʽʢʠ ʜʦʨʽʚʥʶʚʘʚ (59,87Ñ31,84) ʽ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʪʘʢʠʭ ʧʦʢʘ-

ʟʥʠʢʽʚ ʚ ʜʽʚʯʘʪ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʨʠʩ. 3.12, ʜʠʚ. ʪʘʙʣ. ɺ.3). ʅʘʪʦ-
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ʤʽʩʪʴ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ 

ʤʝʥʰʠʤ, ʥʽʞ ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï ʚʽʜʧʦʚʽʜʥʦ ʜʦʨʽʚ-

ʥʶʚʘʚ (56,11Ñ35,75) ʧʨʦʪʠ (67,51Ñ28,51) (ʨ<0,05). 

 

Mean+SD
Mean-SD

Mean+SE
Mean-SE

Mean
10

30

50

70

90

110

ɼ ɼ_ɻʽʧʦɼ_ɽʫ ɼ_ɻʽʧʝʨʖ ʖ_ɻʽʧʦʖ_ɽʫ
 

ʈʠʩ. 3.12. ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ (IN) ʚ ʶʥʘʢʽʚ ʽ ʜʽʚ-

ʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

 

ɯʥʜʝʢʩ ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝ-

ʤʦʜʠʥʘʤʽʢʠ ʜʦʨʽʚʥʶʚʘʚ (49,30Ñ23,35) ʽ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʪʘʢʦʛʦ ʧʦ-

ʢʘʟʥʠʢʘ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʜʠʚ. ʨʠʩ. 3.12, ʪʘʙʣ. ɺ.3). 

ʄʽʞ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʘ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʛʨʫʧʘʤʠ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʥʝ ʚʠ-

ʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʥʠʭ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʽʥʜʝʢʩʫ 

ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ (ʜʠʚ. ʨʠʩ. 3.12, ʪʘʙʣ. ɺ.3). 

ʇʨʦʮʝʥʪʠʣʴʥʽ ʨʦʟʤʘʭʠ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʫ ʟʜʦ-

ʨʦʚʠʭ ʜʽʚʯʘʪ ʽ ʶʥʘʢʽʚ ʇʦʜʽʣʣʷ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘʚʝʜʝʥʽ, ʚʽʜʧʦʚʽ-

ʜʥʦ, ʚ ʪʘʙʣʠʮʷʭ 3.5. ʪʘ 3.6. 

ɺʩʪʘʥʦʚʣʝʥʽ ʟʥʘʯʝʥʥʷ ʛʨʫʧʠ ʩʧʝʢʪʨʘʣʴʥʠʭ (ʟʘ ʜʽʘʧʘʟʦʥʘʤʠ ʯʘʩʪʦʪ) ʧʦʢʘʟ-

ʥʠʢʽʚ ɺʉʈ ʫ ʟʜʦʨʦʚʠʭ ʜʽʚʯʘʪ ʽ ʶʥʘʢʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘʜʘʥʽ ʚ 

ʪʘʙʣʠʮʽ ɺ.4. 

ʉʫʤʘʨʥʘ ʧʦʪʫʞʥʽʩʪʴ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ (FO) ʩʢʣʘʜʘʣʘ: ʚ ʜʽʚʯʘʪ ʟ ʛ-̔ 
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ʊʘʙʣʠʮʷ 3.5 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʫ ʟʜʦ-

ʨʦʚʠʭ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʢ̔ʠ. 

ʇʦʢʘʟʥʠʢʠ 
ɻʽʧʦʢʽʥʝʪʠʯʥʠʡ ɽʫʢʽʥʝʪʠʯʥʠʡ ɻʽʧʝʨʢʽʥʝʪʠʯʥʠʡ 

25  
ʨercentl. 

75 
ʨercentl. 

25  
ʨercentl. 

75  
ʨercentl. 

25 
ʨercentl. 

75 
ʨercentl. 

ɯʅ 35,83 65,79 28,36 73,14 52,38 82,22 

ɯɺʈ 70,48 125,0 61,25 125,3 80,00 146,7 

ɺʇʈ 2,549 4,083 2,247 4,083 3,175 4,444 

 

ʊʘʙʣʠʮʷ 3.6 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʫ ʟʜʦ-

ʨʦʚʠʭ ʶʥʘʢʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʢ̔ʠ. 

ʇʦʢʘʟʥʠʢʠ 
ɻʽʧʦʢʽʥʝʪʠʯʥʠʡ ɽʫʢʽʥʝʪʠʯʥʠʡ 

25 percentile 75 percentile 25 percentile 75 percentile 

ɯʅ 32,06 66,44 36,36 82,11 

ɯɺʈ 62,68 141,4 71,11 148,0 

ɺʇʈ 2,279 3,333 2,469 3,809 

 

ʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (7429Ñ4084) ʤʩ
2
, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï 

(7905Ñ4977) ʤʩ
2
, ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (6127Ñ3328) ʤʩ

2 
(ʨʠʩ. 3.13, ʜʠʚ. ʪʘʙʣ. 

ɺ.4). 

ʉʫʤʘʨʥʘ ʧʦʪʫʞʥʽʩʪʴ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦʨʽʚʥʶʚʘʣʘ (9720Ñ7066) ʤʩ
2
, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï 

(7921Ñ5243) ʤʩ
2 
(ʜʠʚ. ʨʠʩ. 3.13, ʪʘʙʣ. ɺ.4). 

ʅʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ 

ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢ ʫ ʚʠʧʘʜʢʘʭ ʧʦʨʽʚʥʷʥʥʷ ʡʦʛʦ ʟʥʘʯʝʥʴ ʚ ʶʥʘʢʽʚ, ʘʙʦ ʚ ʜʽʚʯʘʪ ʟ 

ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʪʘʢ ʽ ʫ ʚʠʧʘʜʢʘʭ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ʶʥʘʢʘʤʠ ʪʘ ʜʽʚ-

ʯʘʪʘʤʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʜʠʚ. ʨʠʩ. 3.13, ʪʘʙʣ. ɺ.4). 
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ʈʠʩ. 3.13. ʇʦʢʘʟʥʠʢʠ ʩʫʤʘʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ (FO) ʚ 

ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʤʩ
2
). 

 

ʇʦʪʫʞʥʽʩʪʴ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ (VLF) ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯ-

ʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʥʘ ʨʽʚʥʽ (2535Ñ2026) ʤʩ
2
, ʚ ʜʽʚʯʘʪ ʟ 

ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (2574Ñ2012) ʤʩ
2
, ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (2236Ñ2008) 

ʤʩ
2 
(ʨʠʩ. 3.14, ʜʠʚ. ʪʘʙʣ. ɺ.4). 
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ʈʠʩ. 3.14. ʇʦʢʘʟʥʠʢʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ (VLF) ʚ 

ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʤʩ
2
). 
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ʇʦʪʫʞʥʽʩʪʴ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦʨʽʚʥʶʚʘʣʘ (3587Ñ3280) ʤʩ
2
, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (3210Ñ 

2817) ʤʩ
2 
(ʜʠʚ. ʨʠʩ. 3.14, ʪʘʙʣ. ɺ.4). 

ʅʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ 

ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢ ʤʽʞ ʛʨʫʧʘʤʠ ʶʥʘʢʽʚ, ʘʙʦ ʚ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ, ʪʘʢ ʽ ʤʽʞ ʛʨʫʧʘʤʠ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ 

(ʜʠʚ. ʨʠʩ. 3.14, ʪʘʙʣ. ɺ.4). 

ʇʦʪʫʞʥʽʩʪʴ ʚ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ (LF) ʜʦʨʽʚʥʶʚʘʣʘ: ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽ-

ʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ (1880Ñ1105) ʤʩ
2
, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï 

(1790Ñ1302) ʤʩ
2
, ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (1485Ñ689) ʤʩ

2
 (ʨʠʩ. 3.15, ʜʠʚ. ʪʘʙʣ. 

ɺ.4). ʅʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ 

ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʤʽʞ ʛʨʫʧʘʤʠ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 
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ʈʠʩ. 3.15. ʇʦʢʘʟʥʠʢʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ (LF) ʚ ʶʥʘʢʽʚ ʽ 

ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʤʩ
2
). 

 

ʇʦʪʫʞʥʽʩʪʴ ʚ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦʨʽʚʥʶʚʘʣʘ (2477Ñ2003) ʤʩ
2
, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (2005Ñ1501) 

ʤʩ
2
. ɼʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʮʠʤ ʧʦʢʘʟʥʠ-

ʢʦʤ ʚ ʶʥʘʢʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ (ʜʠʚ. ʨʠʩ. 3.15, 
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ʪʘʙʣ. ɺ.4). 

ʊʘʢ ʩʘʤʦ ʥʝ ʚʠʷʚʣʝʥʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʽ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʤʽʞ 

ʛʨʫʧʘʤʠ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʦʜʥʘʢʦʚʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʜʠʚ. ʨʠʩ. 3.15, ʪʘʙʣ. 

ɺ.4). 

ʇʦʢʘʟʥʠʢʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ (HF) ʜʦʨʽʚʥʶʚʘʣʠ: ʚ ʜʽʚ-

ʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (2853Ñ2537) ʤʩ
2
, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ï 3327Ñ3034 ʤʩ
2
, ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (2222Ñ1521) ʤʩ

2
; ʚ ʶʥʘʢʽʚ ʟ ʛʽ-

ʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï (3449Ñ3008) ʤʩ
2
, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï 

(2548Ñ2254) ʤʩ
2
 (ʨʠʩ. 3.16, ʜʠʚ. ʪʘʙʣ. ɺ.4). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʩʪʘʪʠ-

ʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʷʢ ʤʽʞ ʟʜʦʨʦʚʠʤʠ ʜʽʚʯʘʪʘʤʠ ʪʘʢ ʽ ʤʽʞ ʟʜʦʨʦʚʠʤʠ ʶʥʘʢʘʤʠ ʟ 

ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘʙʦ ʪʝʥ-

ʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ (ʜʠʚ. 

ʨʠʩ. 3.16, ʪʘʙʣ. ɺ.4). 
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ʈʠʩ. 3.16. ʇʦʢʘʟʥʠʢʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ (HF) ʚ ʶʥʘʢʽʚ ʽ 

ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʤʩ
2
). 

 

ʊʘʢ ʩʘʤʦ ʥʝ ʚʠʷʚʣʝʥʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʽ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʘ ʧʦʪʫʞʥʦʩʪʽ 

ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʤʽʞ ʦʩʦʙʘʤʠ ʨʽʟʥʦʾ ʩʪʘʪʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦ-

ʜʠʥʘʤʽʢʠ (ʜʠʚ. ʨʠʩ. 3.16, ʪʘʙʣ. ɺ.4). 
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ʇʦʢʘʟʥʠʢ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ 

(LF/HF) ʚ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦʨʽʚʥʶʚʘʚ: ʚ ʦʩʽʙ ʟ ʛʽʧʦʢʽʥʝʪʠ-

ʯʥʠʤ ʪʠʧʦʤ ï (1,007Ñ0,788), ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (0,817Ñ0,647) ʤʩ, ʟ ʛʽʧʝʨʢʽ-

ʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (0,952Ñ0,679); ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ï (1,039Ñ0,777), ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ï (0,976Ñ0,662) (ʜʠʚ. ʨʠʩ. 3.17, ʜʠʚ. ʪʘʙʣ. 

ɺ.4). ʗʢ ʤʽʞ ʛʨʫʧʘʤʠ ʜʽʚʯʘʪ, ʪʘʢ ʽ ʤʽʞ ʛʨʫʧʘʤʠ ʶʥʘʢʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʥʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʜʠʚ. ʨʠʩ. 3.17, ʪʘʙʣ. ɺ.4). 
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ʈʠʩ. 3.17. ʇʦʢʘʟʥʠʢʠ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ 

ʯʘʩʪʦʪ (LF/HF) ʚ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʘ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ 

ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʤʽʞ ʦʩʦʙʘʤʠ ʨʽʟʥʦʾ ʩʪʘʪʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ 

(ʜʠʚ. ʨʠʩ. 3.17, ʪʘʙʣ. ɺ.4) ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʝ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʶʥʘʢʽʚ 

ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʥʽʞ ʚ ʜʽʚʯʘʪ (ʨ<0,05). 

ʇʨʦʮʝʥʪʠʣʴʥʽ ʨʦʟʤʘʭʠ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ 

ʨʠʪʤʫ ʫ ʟʜʦʨʦʚʠʭ ʜʽʚʯʘʪ ʽ ʶʥʘʢʽʚ ʇʦʜʽʣʣʷ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘʚʝ-

ʜʝʥʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚ ʪʘʙʣʠʮʷʭ 3.7 ʪʘ 3.8. 
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ʊʘʙʣʠʮʷ 3.7 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ʩʧʝʢʪʨʘʣʴʥʠʭ (ʟʘ ʜʽʘʧʘʟʦʥʘʤʠ ʯʘʩʪʦʪ) ʧʦʢʘʟʥʠʢʽʚ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʫ ʟʜʦʨʦʚʠʭ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ. 

ʇʦʢʘʟʥʠʢʠ 

ɻʽʧʦʢʽʥʝʪʠʯʥʠʡ ɽʫʢʽʥʝʪʠʯʥʠʡ ɻʽʧʝʨʢʽʥʝʪʠʯʥʠʡ 

25  
ʨercentl. 

75 
ʨercentl. 

25  
ʨercentl. 

75  
ʨercentl. 

25 
ʨercentl. 

75 
ʨercentl. 

FO (ʤʩ
2
) 4730 9248 4023 10903 3332 7605 

VLF (ʤʩ
2
) 1102 3103 1549 3043 1012 2788 

LF (ʤʩ
2
) 1194 2603 759 2395 1092 1908 

HF (ʤʩ
2
) 1009 3565 1206 4695 774 3191 

LF/HF 0,448 1,260 0,380 0,933 0,417 1,390 

 

ʊʘʙʣʠʮʷ 3.8 

ʇʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ʩʧʝʢʪʨʘʣʴʥʠʭ (ʟʘ ʜʽʘʧʘʟʦʥʘʤʠ ʯʘʩʪʦʪ) ʧʦʢʘʟʥʠʢʽʚ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʫ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦ-

ʜʠʥʘʤʽʢʠ. 

ʇʦʢʘʟʥʠʢʠ 
ɻʽʧʦʢʽʥʝʪʠʯʥʠʡ ɽʫʢʽʥʝʪʠʯʥʠʡ 

25 percentile 75 percentile 25 percentile 75 percentile 

FO (ʤʩ
2
) 5074 11548 3864 11387 

VLF (ʤʩ
2
) 1383 3755 1285 4066 

LF (ʤʩ
2
) 1097 3157 845,8 2744 

HF (ʤʩ
2
) 1306 5049 1101 3550 

LF/HF 0,508 1,380 0,535 1,205 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʽ ʟʥʘʯʝʥʥʷ (ʩʝʨʝʜʥʽ ʘʨʠʬʤʝʪʠʯʥʽ ʪʘ ʩʪʘʥʜʘʨ-

ʪʥʝ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ) ʪʘ ʧʨʦʮʝʥʪʠʣʴʥʠʡ ʨʦʟʤʘʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ (ʩʪʘʪʠʩ-

ʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ, ʧʦʢʘʟʥʠʢʽʚ ɺʇ, ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚ-

ʩʴʢʦʛʦ, ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ) ʚ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ, ʤʽ-
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ʩʴʢʠʭ ʤʝʰʢʘʥʮʽʚ ʇʦʜʽʣʣʷ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʚʠʟʥʘʯʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʽʞ ʦʩʦʙʘʤʠ ʶʥʘʮʴʢʦʛʦ ʚʽʢʫ ʨʽʟʥʦʾ ʩʪʘʪʽ ʪʘ ʤʽʞ ʚʽʜʧʦʚʽʜ-

ʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʶʥʘʢʽʚ ʘʙʦ ʜʽʚʯʘʪ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʾ, ʚʽʜʦ-

ʙʨʘʞʝʥʽ ʥʘʤʠ ʚ ʜʚʦʭ ʥʘʫʢʦʚʠʭ ʩʪʘʪʪʷʭ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ [53, 56] ʪʘ 

ʪʨʴʦʭ ʪʝʟʘʭ ʟôʾʟʜʽʚ ʽ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ [51, 52, 97]. 
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ʈʆɿɼɯʃ 4 

ɿɺôʗɿʂʀ ʇʆʂɸɿʅʀʂɯɺ ɺɸʈɯɸɹɽʃʔʅʆʉʊɯ ʉɽʈʎɽɺʆɻʆ ʈʀʊʄʋ ɿ 

ʂʆʅʉʊʀʊʋʎɯʆʅɸʃʔʅʀʄʀ ʇʆʂɸɿʅʀʂɸʄʀ ɺ ɿɼʆʈʆɺʀʍ ɼɯɺʏɸʊ ɯ 

ʖʅɸʂɯɺ ɿ ʈɯɿʅʀʄʀ ʊʀʇɸʄʀ ɻɽʄʆɼʀʅɸʄɯʂʀ 

 

 

4.1. ɿʚôʷʟʢʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʪʘ ʧʦʢʘʟʥʠ-

ʢʘʤʠ ʙʫʜʦʚʠ ʪʽʣʘ ʫ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ 

 

 

ɺ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʩʝ-

ʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʽ ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ PNN50 ʟ ʧʦʧʝʨʝʯʥʠʤ ʩʝʨʝʜʥʴʦʛʨʫʜʠʥ-

ʥʠʤ ʨʦʟʤʽʨʦʤ (r= -0,40) ʪʘ ʟ ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (r= -0,36). 

ɿʘʬʽʢʩʦʚʘʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʽ ʟʚôʷʟʢʠ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ɺʉʈ ʟ ʦʙ-

ʭʚʘʪʦʤ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ, ʰʠʨʠʥʦʶ ʧʣʝʯʝʡ, ʤʽʞʦʩʪʴʦʚʠʤ ʨʦʟʤʽʨʦʤ ʪʘ-

ʟʘ, ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ (r ʚʽʜ -0,30 ʜʦ -0,34). 

ʄʽʞ ʧʦʢʘʟʥʠʢʘʤʠ SDNN, RMMSD ʽ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚ 

ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʢʦʨʝ-

ʣʷʮʽʡ. ʋʩʽ ʟʚôʷʟʢʠ ʙʫʣʠ ʩʣʘʙʢʠʤʠ, ʥʝʜʦʩʪʦʚʽʨʥʠʤʠ. 

ʄʦʜʘ ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʣʘ ʜʦʩʪʦʚʽʨʥʽ ʩʝ-

ʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʽ ʟʚôʷʟʢʠ ʟ ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (r= -0,38) ʪʘ ʟ 

ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= -0,36). ʊʘʢʦʞ ʟʘʬʽʢʩʦʚʘʥʽ ʩʝʨʝʜʥʴʦʾ 

ʩʠʣʠ ʦʙʝʨʥʝʥʽ ʟʚôʷʟʢʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ ʧʦʧʝʨʝʯʥʠʤ ʩʝʨʝʜʥʴʦʛʨʫʜʠʥʥʠʤ ʨʦʟʤʽ-

ʨʦʤ, ʞʠʨʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ʪʘ ʟ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ (r ʚʽʜ -0,32 ʜʦ -0,33). 

ɺʠʷʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ʟʚôʷʟʢʠ ʘʤʧʣʽʪʫʜʠ ʤʦʜʠ ʟ ʐɼɽ 

ʧʨʘʚʦʛʦ ʩʪʝʛʥʘ (r= 0,46), ʦʙʭʚʘʪʦʤ ʩʪʦʧʠ (r= 0,36), ʩʘʛʽʪʘʣʴʥʠʤ ʨʦʟʤʽʨʦʤ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ (r= 0,36), ʤôʷʟʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= 0,42) ʪʘ ʟ ʢʽʩʪʢʦʚʦʶ ʤʘʩʦʶ 

ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= 0,40). ʊʘʢʦʞ ʧʨʠʚʝʨʥʫʣʠ ʫʚʘʛʫ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ʟʚôʷʟʢʠ 

ʮʦɹʛʦ ʧʦʢʘʟʥʠʢʘ ʟ ʤʘʩʦʶ ʪʽʣʘ, ʜʦʚʞʠʥʦʶ ʪʽʣʘ, ʧʣʦʱʝʶ ʧʦʚʝʨʭʥʽ ʪʽʣʘ, ʦʙʭʚʘʪʦʤ 
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ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (r ʚʽʜ 0,30 ʜʦ 0,33). 

ɺʩʪʘʥʦʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʽ ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ ʩʝʨʝʜ-

ʥʴʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʟ ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (r= -0,36), ʟ 

ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ (r= -0,40) ʪʘ ʟ ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= -

0,41) ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʦʜʠʥʘʤʽʢʠ. ʊʘʢʦʞ ʟʘʬʽʢʩʦʚʘʥʽ ʩʝʨʝʜʥʴʦʾ 

ʩʠʣʠ ʦʙʝʨʥʝʥʽ ʟʚôʷʟʢʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ ʧʦʧʝʨʝʯʥʠʤ ʩʝʨʝʜʥʴʦʛʨʫʜʠʥʥʠʤ ʨʦʟʤʽ-

ʨʦʤ, ʞʠʨʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ, ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ  ̔ʊʐɾʉ ʥʘ ʙʦʮʽ (r ʚʽʜ -

0,30 ʜʦ -0,35). 

ʇʦʢʘʟʥʠʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯ-

ʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦʩʪʦʚʽʨʥʦ ʢʦʨʝʣʶʚʘʚ ʟ ʧʦʧʝʨʝʯʥʠʤ ʩʝʨʝʜʥʴʦʛʨʫʜʠʥ-

ʥʠʤ ʨʦʟʤʽʨʦʤ (r= -0,35). ʂʨʽʤ ʮʴʦʛʦ ʚʽʜʤʽʯʝʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʽ ʟʚôʷʟʢʠ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ ʪʘ ʟ ʝʥʜʦʤʦʨʬʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (ʚʽʜʧʦʚʽʜʥʦ, r= -0,33 ʪʘ r= -0,30). 

ɺʠʷʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʽ ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ ʤʽʥʽʤʘʣʴ-

ʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʟ 

ʧʦʧʝʨʝʯʥʠʤ ʩʝʨʝʜʥʴʦʛʨʫʜʠʥʥʠʤ ʨʦʟʤʽʨʦʤ (r= -0,40) ʪʘ ʟ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ (r= -

0,45). ʊʘʢʦʞ ʚʽʜʤʽʯʝʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʽ ʟʚôʷʟʢʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ ʦʙʭʚʘ-

ʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ ʪʘ ʟ ʊʐɾʉ ʥʘ ʩʪʝʛʥʽ (ʚʽʜʧʦʚʽʜʥʦ, r= -0,34 

ʪʘ r= -0,30). 

ʑʦʜʦ ʧʦʢʘʟʥʠʢʘ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʦʟʤʘʭʫ R-R ʽʥʪʝʨʚʘʣʫ ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝ-

ʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʝ ʟʘʬʽʢʩʦʚʘʥʦ ʞʦʜʥʦʛʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʚôʷʟʢʫ, ʘʙʦ 

ʟʚôʷʟʢʫ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʨʝʣʷʮʽʾ ʙʽʣʴʰʠʤ ʥʽʞ 0,30(-0,30) ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʜʦʚʠ 

ʪʽʣʘ. 

ʅʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʝʢʩʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘ-

ʛʠ, ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʠʪʤʫ ʪʘ ʽʥʜʝʢʩʫ ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʟ 

ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʚʠʚʯʘʣʠ. ʄʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʥʘʷʚʥʽ ʧʨʷʤʽ 

ʢʦʨʝʣʷʮʽʾ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʽʥʜʝʢʩʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ ʟ ʐɼɽ ʧʨʘʚʦʛʦ ʩʪʝʛʥʘ 

ʪʘ ʟ ʤôʷʟʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (ʚʽʜʧʦʚʽʜʥʦ, r= 0,34 ʪʘ r= 0,30) ʽ ʽʥʜʝʢʩʫ ʥʘ-

ʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʟ ʐɼɽ ʧʨʘʚʦʛʦ ʩʪʝʛʥʘ (r= 0,32). 
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ʋ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʩʝʨʝʜ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘ-

ʟʥʠʢʽʚ ɺʉʈ ʟʘʬʽʢʩʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʘ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʘ ʢʦʨʝʣʷʮʽʷ ʧʦʪʫʞʥʦʩ-

ʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʟ ʰʠʨʠʥʦʶ ʧʣʝʯʝʡ (r= -0,38) ʪʘ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷ-

ʤʽ ʢʦʨʝʣʷʮʽʷ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʟ̔ ʊʐɾʉ ʥʘ ʧʝʨʝʜ-

ʧʣʽʯʯʽ (r= 0,35) ʽ ʧʦʢʘʟʥʠʢʘ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠ-

ʩʦʢʠʭ ʯʘʩʪʦʪ ʟ ʧʦʧʝʨʝʯʥʠʤ ʩʝʨʝʜʥʴʦʛʨʫʜʠʥʥʠʤ ʨʦʟʤʽʨʦʤ ʪʘ ʟ ʰʠʨʠʥʦʶ ʧʣʝʯʝʡ 

(r= 0,35 ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ). 

ʉʣʽʜ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ ʟʚôʷʟʢʠ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʟ ʧʦʢʘʟʥʠʢʘ-

ʤʠ ʙʫʜʦʚʠ ʪʽʣʘ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʷʢʠʭ ʢʦʝʬʽʮʽʻʥ-

ʪʠ ʢʦʨʝʣʷʮʽʾ ʜʦʩʷʛʘʣʠ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ: ʦʙʝʨʥʝʥʽ ʟʚôʷʟʢʠ ï ʧʦʢʘʟʥʠʢʘ ʩʫʤʘʨʥʦʾ ʧʦ-

ʪʫʞʥʦʩʪʽ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ, ʧʦʢʘʟʥʠʢʘ 

ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ 

ʡ ʟ ʟʦʚʥʽʰʥʴʦʶ ʢʦʥôʶʛʘʪʦʶ, ʧʦʢʘʟʥʠʢʘ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʟ 

ʩʘʛʽʪʘʣʴʥʠʤ ʨʦʟʤʽʨʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (r ʚʽʜ -0,30 ʜʦ -0,32) ʪʘ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʧʦ-

ʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʟ ʰʠʨʠʥʦʶ ʧʣʝʯʝʡ (r= 0,32). 

ɺ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʩʣʘ-

ʙʢʽ ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ PNN50 ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʜʦʚʠ ʪʽʣʘ: ʦʙʝʨʥʝʥʠʡ ï ʟ ʦʙʭʚʘʪʦʤ 

ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= -0,22) ʪʘ ʧʨʷʤʠʡ ï ʟ ʊʐɾʉ ʥʘ ʙʦʮʽ (r= 0,26). 

ɺʠʷʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʽ ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ SDNN ʚ ʜʽʚʯʘʪ ʮʴʦʛʦ ʪʠʧʫ 

ʛʝʤʦʜʠʥʘʤʽʢʠ: ʦʙʝʨʥʝʥʽ ï ʟ ʦʙʭʚʘʪʦʤ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= -0,23) ʽ ʟ 

ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= -0,22) ʪʘ ʧʨʷʤʠʡ ï ʟ ʚʠʩʦʪʦʶ ʚʝʨʪʣʶʛʦʚʦʾ 

ʪʦʯʢʠ (r= 0,23). 

ɺ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ 

ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ RMSSD ʪʘ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ 

ʜʦʩʣʽʜʞʫʚʘʣʠ. ʋʩʽ ʟʚôʷʟʢʠ ʙʫʣʠ ʩʣʘʙʢʠʤʠ, ʥʝʜʦʩʪʦʚʽʨʥʠʤʠ. 

ʄʦʜʘ ʚ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʣʘ ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʽ 

ʧʨʷʤʽ ʟʚôʷʟʢʠ ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ ʽ ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ 

ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r= 0,24 ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ), ʟ ʞʠʨʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= 

0,23); ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (r= 0,23), ʥʘ ʞʠʚʦʪʽ (r= 
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0,24), ʥʘ ʙʦʮʽ (r= 0,25), ʥʘ ʩʪʝʛʥʽ (r= 0,26), ʥʘ ʛʦʤʽʣʮʽ (r= 0,27); ʟ ʝʥʜʦʤʦʨʬʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= 0,22) ʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ 

ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʢʠʩʪʝʡ (ʚʽʜʧʦʚʽʜʥʦ, r= 0,27 ʽ r= 0,26). 

ɺʠʷʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʦʙʝʨʥʝʥʽ ʟʚôʷʟʢʠ ʘʤʧʣʽʪʫʜʠ ʤʦʜʠ ʚ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠ-

ʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ: ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ï ʟ ʚʠʩʦʪʦʶ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ (r= -

0,33) ʪʘ ʩʣʘʙʢʽ ï ʟ ʚʠʩʦʪʦʶ ʣʦʙʢʦʚʦʾ ʪʦʯʢʠ (r= -0,26), ʟ ʚʠʩʦʪʦʶ ʧʣʝʯʦʚʦʾ ʪʦʯʢʠ 

(r= -0,26), ʟ ʤʽʞʛʨʝʙʝʥʝʚʠʤ ʨʦʟʤʽʨʦʤ ʪʘʟʘ (r= -0,28). 

ɺ ʜʽʚʯʘʪ ʜʘʥʦʛʦ ʪʠʧʫ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʽ ʧʨʷʤʽ 

ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 

ʥʘ ʚʜʠʭʫ ʽ ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r= 0,25 ʚ ʦʙʦʭ ʚʠʧʘʜ-

ʢʘʭ), ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʊʐɾʉ ʥʘ ʙʦʮʽ (r= 0,23), ʥʘ ʩʪʝʛʥʽ (r= 0,25), ʥʘ ʛʦʤʽʣʮʽ (r= 

0,26) ʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʪʘ ʣʚ̔ʦʾ ʢʠʩʪʝʡ 

(ʚʽʜʧʦʚʽʜʥʦ, r= 0,23 ʽ r= 0,25). 

ʇʦʢʘʟʥʠʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʚ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦʩʪʦʚʽʨʥʦ ʢʦʨʝʣʶʚʘʚ ʪʽʣʴʢʠ ʟ ʧʦʢʘʟʥʠʢʦʤ ʩʠʣʠ ʤôʷʟʽʚ-

ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ (r= 0,23). 

ɺ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʠʷʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʽ 

ʧʨʷʤʽ ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʟ ʐɼɽ ʛʦʤ̔ʣʢʠ (r= 

0,26); ʟ ʦʙʭʚʘʪʘʤʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (r= 0,27), ʥʘ ʚʠʜʠʭʫ (r= 0,24) ʽ ʚ ʩʧʦ-

ʢʽʡʥʦʤʫ ʩʪʘʥʽ (r= 0,27); ʟ ʞʠʨʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= 0,23); ʟ ʊʐɾʉ ʥʘ 

ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (r= 0,28) ʪʘ ʥʘ ʛʦʤʽʣʮʽ (r= 0,25); ʟ ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥ-

ʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= 0,22) ʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ 

ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʢʠʩʪʝʡ (ʚʽʜʧʦʚʽʜʥʦ, r= 0,23 ʽ r= 0,24). 

ʇʦʢʘʟʥʠʢ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʦʟʤʘʭʫ R-R ʽʥʪʝʨʚʘʣʫ ʚ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʚ ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʽ ʦʙʝʨʥʝʥʽ ʟʚôʷʟʢʠ ʟ ʦʙʭʚʘʪʦʤ ʧʝʨʝʜ-

ʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= -0,24) ʪʘ ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= -

0,27). 

ɺʠʷʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʽ ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ ʽʥʜʝʢʩʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦ-

ʚʘʛʠ ʚ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ: ʦʙʝʨʥʝʥʽ ï ʟ ʚʠʩʦʪʦʶ ʚʝʨʪʣʶ-
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ʛʦʚʦʾ ʪʦʯʢʠ (r= -0,25), ʟ ʰʠʨʠʥʦʶ ʧʣʝʯʝʡ ʽ ʟ ʤʽʞʛʨʝʙʝʥʝʚʠʤ ʨʦʟʤʽʨʦʤ ʪʘʟʘ (r= -

0,24 ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ), ʟ ʧʦʢʘʟʥʠʢʦʤ ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ 

ʢʠʩʪʽ (r= -0,24) ʪʘ ʧʨʷʤʠʡ ï ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= 0,24). 

ɿʘʬʽʢʩʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʽ ʟʚôʷʟʢʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʠʪʤʫ ʚ ʜʽ-

ʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ: ʦʙʝʨʥʝʥʽ ï ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʩʠʣʠ ʤôʷʟʽʚ-

ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʢʠʩʪʝʡ (ʚʽʜʧʦʚʽʜʥʦ, r= -0,26 ʽ r= -0,23) ʪʘ 

ʧʨʷʤʠʡ ï ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= 0,24). 

ɯʥʜʝʢʩ ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʫ ʜʽʚʯʘʪ ʟ ʪʘʢʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʤʘʚ ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʽ ʦʙʝʨʥʝʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʚʠʩʦʪʦʶ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ (r= -0,24), 

ʟ ʰʠʨʠʥʦʶ ʧʣʝʯʝʡ (r= -0,23), ʟ ʧʦʢʘʟʥʠʢʦʤ ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ 

ʧʨʘʚʦʾ ʢʠʩʪʽ (r= -0,26) ʪʘ ʜʦʩʪʦʚʽʨʥʠʡ ʩʣʘʙʢʠʡ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ 

ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= 0,23). 

ʇʦʢʘʟʥʠʢ ʩʫʤʘʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝ-

ʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦʩʪʦʚʽʨʥʦ ʢʦʨʝʣʶʚʘʚ ʪʽʣʴʢʠ ʟ ʦʙʭʚʘʪʦʤ ʧʝʨʝʜ-

ʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= -0,26). 

ʑʦʜʦ ʧʦʢʘʟʥʠʢʘ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʫ ʜʽʚʯʘʪ ʟ ʝʫ-

ʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʝ ʟʘʬʽʢʩʦʚʘʥʦ ʞʦʜʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦ-

ʛʦ ʟʚôʷʟʢʫ ʟ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʚʠʚʯʘʣʠ, ʘ ʫʩʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʢʦʨʝʣʷʮʽʾ ʙʫʣʠ ʤʝʥʰʠʤʠ ʚʽʜ 0,20. 

ʇʦʢʘʟʥʠʢ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʚ ʜʽʚʯʘʪ ʟ ʜʘʥʠʤ ʪʠʧʦʤ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʚ ʜʦʩʪʦʚʽʨʥʽ ʧʨʷʤʽ ʟʚôʷʟʢʠ: ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ï ʟ ʚʠʩʦʪʦʶ ʚʝʨʪʣʶ-

ʛʦʚʦʾ ʪʦʯʢʠ (r= 0,30) ʪʘ ʩʣʘʙʢʽ ï ʟ ʧʣʦʱʝʶ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (r= 0,23), ʟ ʚʠʩʦʪʦʶ ʧʣʝ-

ʯʦʚʦʾ ʪʦʯʢʠ (r= 0,26), ʟ ʤʽʞʦʩʪʴʦʚʠʤ ʨʦʟʤʽʨʦʤ ʪʘʟʘ (r= 0,24) ʪʘ ʟ ʧʦʢʘʟʥʠʢʦʤ ʩʠʣʠ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʣʽʚʦʾ ʢʠʩʪʽ (r= 0,23). 

ʑʦʜʦ ʧʦʢʘʟʥʠʢʘ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝ-

ʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʟʘʬʽʢʩʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʽ ʦʙʝʨʥʝʥʽ ʢʦʨʝʣʷʮʽʾ ʟ 

ʐɼɽ ʩʪʝʛʥʘ (r= -0,24), ʟ ʦʙʭʚʘʪʦʤ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= -0,24) ʪʘ ʜʦʩ-

ʪʦʚʽʨʥʠʡ ʩʣʘʙʢʠʡ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʟ ʚʠʩʦʪʦʶ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ (r= 0,25). 

ʋ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ 
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ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩ-

ʪʦʪ: ʩʣʘʙʢʽ ʧʨʷʤʽ ï ʟ ʐɼɽ ʩʪʝʛʥʘ (r= 0,23), ʟ ʦʙʭʚʘʪʦʤ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ 

(r= 0,23), ʟ ʤôʷʟʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= 0,24) ʪʘ ʩʣʘʙʢʠʡ ʦʙʝʨʥʝʥʠʡ ï ʟ 

ʊʐɾʉ ʥʘ ʙʦʮʽ (r= -0,23). 

ɺ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ 

ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ PNN50 ʟ ʊʐɾʉ ʥʘ ʙʦʮʽ (r= 0,49) ʪʘ ʟ ʝʥ-

ʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= 0,48). ʇʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʟʚôʷʟʢʠ ʜʘʥʦ-

ʛʦ ʧʦʢʘʟʥʠʢʘ ɺʉʈ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʢʦʨʝʣʷʮʽʾ ʚʠʱʠʤʠ ʥʽʞ 0,30 ʘʙʦ -0,30: ʧʨʷʤʽ ï ʟ 

ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= 0,31), ʟ ʞʠʨʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ 

(r= 0,33), ʟ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (r= 0,40), ʟ ʊʐɾʉ ʥʘ ʧʝʨʝʜʧʣʽʯʯʽ (r= 

0,31), ʟ ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ (r= 0,32), ʟ ʊʐɾʉ ʥʘ ʛʨʫʜʷʭ (r= 0,34), ʟ ʊʐɾʉ ʥʘ 

ʞʠʚʦʪʽ (r= 0,40); ʦʙʝʨʥʝʥʽ ï ʟ ʚʠʩʦʪʦʶ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ (r= -0,38), ʟ ʐɼɽ ʛʦʤʽʣ-

ʢʠ (r= -0,30), ʟ ʢʽʩʪʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= -0,30), ʟ ʧʦʢʘʟʥʠʢʦʤ ʩʠʣʠ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ (r= -0,33). 

ɺʠʷʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʽ ʢʦʨʝʣʷʮʽʾ ʧʦʢʘʟʥʠʢʘ SDNN ʚ 

ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʟ ʦʙʭʚʘʪʦʤ ʢʠʩʪʽ (r= -0,55) ʽ ʟ ʢʽʩ-

ʪʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= -0,46). ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʦʙʝʨʥʝʥʽ 

ʟʚôʷʟʢʠ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ ʢʦʝʬʽʮʽʥ̒ʪʘʤʠ ʢʦʨʝʣʷʮʽʾ ʨʽʚʥʠʤʠ, ʘʙʦ ʚʠʱʠʤʠ ʥʽʞ (-

0,30) ï ʟ ʚʠʩʦʪʦʶ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ, ʟ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ, ʟ ʐɼɽ ʩʪʝʛʥʘ, ʟ ʐɼɽ 

ʛʦʤʽʣʢʠ, ʟ ʦʙʭʚʘʪʦʤ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ, ʟ ʦʙʭʚʘʪʦʤ ʰʠʾ, ʟ ʧʦʧʝʨʝʯʥʠʤ 

ʩʝʨʝʜʥʴʦʛʨʫʜʠʥʥʠʤ ʨʦʟʤʽʨʦʤ, ʟ ʤʽʞʚʝʨʪʣʶʛʦʚʠʤ ʨʦʟʤʨ̔ʦʤ ʪʘʟʘ (r ʚʽʜ -0,30 ʜʦ -

0,41). 

ɺ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʡ 

ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ RMSSD ʪʘ ʊʐɾʉ ʥʘ ʙʦʮʽ (r= 

0,49). ʇʦʨʷʜ ʟ ʮʠʤ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʟʚôʷʟʢʠ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ɺʉʈ ʚ ʷʢʠʭ ʢʦʝʬʽ-

ʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʙʫʣʠ ʨʽʚʥʠʤʠ, ʘʙʦ ʚʠʱʠʤʠ ʚʽʜ 0,30 (-0,30) ï ʟ ʚʠʩʦʪʦʶ ʧʘʣʴʮʴʦ-

ʚʦʾ ʪʦʯʢʠ, ʟ ʢʽʩʪʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ, ʟ ʧʦʢʘʟʥʠʢʦʤ ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ 

ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ (r ʚʽʜ -0,30 ʜʦ -0,38) ʪʘ ʟ ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʩʦʤʘʪʦʪʠʧʫ (r= 0,38). 
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ʄʦʜʘ ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦʩʪʦʚʽʨʥʦ ʢʦʨʝʣʶ-

ʚʘʣʘ ʟ ʦʜʥʠʤ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ï ʚʠʷʚʣʝʥʠʡ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷ-

ʤʠʡ ʟʚôʷʟʦʢ ʟ ʩʘʛʽʪʘʣʴʥʠʤ ʨʦʟʤʽʨʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (r= 0,54). ʄʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ 

ʱʝ ʦʜʠʥ ʟʚôʷʟʦʢ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʨʝʣʷʮʽʾ ʙʽʣʴʰʠʤ, ʥʽʞ 0,30(-030) ï ʩʝʨʝʜʥʴʦʾ ʩʠ-

ʣʠ ʦʙʝʨʥʝʥʫ ʢʦʨʝʣʷʮʽʶ ʟ ʦʙʭʚʘʪʦʤ ʩʪʝʛʦʥ (r= -0,32). 

ɸʤʧʣʽʪʫʜʠ ʤʦʜʠ ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʜʦʩʪʦʚʽ-

ʨʥʦ ʢʦʨʝʣʶʚʘʣʘ ʟ ʦʙʭʚʘʪʦʤ ʢʠʩʪʽ (r= 0,49). ʊʘʢʦʞ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʩʝʨʝʜʥʴʦʾ 

ʩʠʣʠ ʧʨʷʤʽ ʟʚôʷʟʢʠ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ɺʉʈ ʟ ʚʠʩʦʪʦʶ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ (r= 0,31), ʟ 

ʧʦʧʝʨʝʯʥʠʤ ʩʝʨʝʜʥʴʦʛʨʫʜʠʥʥʠʤ ʨʦʟʤʽʨʦʤ (r= 0,40) ʪʘ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʠʡ 

ʟʚôʷʟʦʢ ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= -0,43). 

ʇʦʢʘʟʥʠʢ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʚ ʜʽʚʯʘʪ ʟ ʪʘʢʠʤ ʪʠʧʦʤ ʛʝʤʦ-

ʜʠʥʘʤʽʢʠ ʜʦʩʪʦʚʽʨʥʦ ʢʦʨʝʣʶʚʘʚ (ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ) ʟ ʩʘʛʽʪʘʣʴʥʠʤ 

ʨʦʟʤʽʨʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (r= 0,47). ʋʩʽ ʽʥʰʽ ʢʦʨʝʣʷʮʽʾ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ ʢʦʥʩʪʠ-

ʪʫʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʣʠ ʥʝʜʦʩʪʦʚʽʨʥʠʤʠ ʡ ʩʣʘʙʢʠʤʠ. 

ɺ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ 

ʢʦʨʝʣʷʮʽʡ ʧʦʢʘʟʥʠʢʽʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ, ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘ-

ʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʽ ʧʦʢʘʟʥʠʢʘ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʦʟʤʘʭʫ R-R ʽʥʪʝʨʚʘʣʫ ʟ ʧʦʢʘʟʥʠ-

ʢʘʤʠ ʙʫʜʦʚʠ ʪʽʣʘ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ. ɿʘʬʽʢʩʦ-

ʚʘʥʽ ʥʝʯʠʩʣʝʥʥʽ ʟʚôʷʟʢʠ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʟ ʢʦʝ-

ʬʽʮʽʻʥʪʘʤʠ ʢʦʨʝʣʷʮʽʾ ʨʽʚʥʠʤʠ, ʘʙʦ ʚʠʱʠʤʠ ʟʘ 0,30 (-0,30) ï ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ 

ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʟ ʚʠʩʦʪʦʶ ʚʝʨʪʣʶʛʦʚʦʾ 

ʪʦʯʢʠ ʪʘ ʟ ʩʘʛʽʪʘʣʴʥʠʤ ʨʦʟʤʽʨʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (ʚʽʜʧʦʚʽʜʥʦ, r= 0,35 ʪʘ r= 0,42); 

ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʟ 

ʚʠʩʦʪʦʶ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ, ʟ ʦʙʭʚʘʪʦʤ ʢʠʩʪʽ, ʟ ʩʘʛʽʪʘʣʴʥʠʤ ʨʦʟʤʽʨʦʤ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ (r ʚʽʜ 0,31 ʜʦ 0,44); ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʧʦʢʘʟʥʠʢʘ ʚʘʨʽʘʮʽʡʥʦʛʦ 

ʨʦʟʤʘʭʫ R-R ʽʥʪʝʨʚʘʣʫ ʟ ʊʐɾʉ ʥʘ ʙʦʮʽ (r= 0,30) ʪʘ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʽ 

ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʦʟʤʘʭʫ R-R ʽʥʪʝʨʚʘʣʫ ʟ ʦʙʭʚʘʪʦʤ ʢʠʩʪʽ ʽ ʟ ʢʽʩʪ-

ʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (ʚʽʜʧʦʚʽʜʥʦ, r= -0,37 ʪʘ r= -0,44). 

ɺʠʷʚʣʝʥʠʡ ʜʦʩʪʦʚʽʨʥʠʡ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʧʦʢʘʟʥʠʢʘ ʽʥʜʝʢʩʫ 
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ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʟ ʦʙʭʚʘ-

ʪʦʤ ʢʠʩʪʽ (r= 0,50). ʇʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʟʚôʷʟʢʠ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ɺʉʈ ʟ ʢʦʝʬʽʮʽʻ-

ʥʪʘʤʠ ʢʦʨʝʣʷʮʽʾ ʨʽʚʥʠʤʠ, ʘʙʦ ʚʠʱʠʤʠ ʟʘ 0,30 (-0,30): ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ï ʟ ʚʠ-

ʩʦʪʦʶ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ, ʟ ʐɼɽ ʛʦʤʽʣʢʠ, ʟ ʦʙʭʚʘʪʦʤ ʰʠʾ, ʟ ʧʦʧʝʨʝʯʥʠʤ ʩʝʨʝʜ-

ʥʴʦʛʨʫʜʠʥʥʠʤ ʨʦʟʤʽʨʦʤ, ʟ ʢʽʩʪʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r ʚʽʜ 0,30 ʜʦ 0,41) 

ʪʘ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʠʡ ï ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= -0,38). 

ʅʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʠʪʤʫ ʪʘ ʽʥʜʝʢ-

ʩʫ ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʟ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʚʠʚʯʘ-

ʣʠ ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ: ʩʝʨʝʜʥʴʦʾ 

ʩʠʣʠ ʧʨʷʤʽ ʢʦʨʝʣʷʮʽʾ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʠʪʤʫ ʟ ʚʠʩʦʪʦʶ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯ-

ʢʠ, ʟ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ, ʟ ʤʽʞʚʝʨʪʣʶʛʦʚʠʤ ʨʦʟʤʽʨʦʤ ʪʘʟʘ, ʟ ʢʽʩʪʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ 

ʟʘ ʄʘʪʝʡʢʦ (r ʚʽʜ 0,30 ʜʦ 0,40); ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ʢʦʨʝʣʷʮʽʾ ʽʥʜʝʢʩʫ ʥʘʧʨʫʛʠ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʟ ʚʠʩʦʪʦʶ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ, ʟ ʦʙʭʚʘʪʦʤ ʰʠʾ, ʟ ʦʙʭʚʘʪʦʤ 

ʢʠʩʪʽ, ʟ ʧʦʧʝʨʝʯʥʠʤ ʩʝʨʝʜʥʴʦʛʨʫʜʠʥʥʠʤ ʨʦʟʤʽʨʦʤ, ʟ ʢʽʩʪʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ 

ʄʘʪʝʡʢʦ (r ʚʽʜ 0,30 ʜʦ 0,36) ʪʘ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʠʡ ʟʚôʷʟʦʢ ʽʥʜʝʢʩʫ ʥʘʧʨʫʛʠ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= -0,38). 

ʋ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʱʦʜʦ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘ-

ʟʥʠʢʽʚ ɺʉʈ ʟʘʬʽʢʩʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʽ ʢʦʨʝʣʷʮʽʾ ʧʦʢʘʟʥʠʢʘ 

ʩʫʤʘʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ, ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ 

ʯʘʩʪʦʪ ʽ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʟ ʦʙʭʚʘʪʦʤ ʢʠʩʪʽ (ʚʽʜʧʦʚʽʜʥʦ: r= -

0,52; r= -0,52; r= -0,48) ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʟ ʢʽʩʪʢʦʚʦʶ ʤʘ-

ʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= -0,48). 

ʊʘʢʦʞ ʚʽʜʟʥʘʯʠʣʠ ʟʚôʷʟʢʠ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫ-

ʜʦʚʠ ʪʽʣʘ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʢʦʨʝ-

ʣʷʮʽʾ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ: ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʽ ʟʚôʷʟʢʠ ï ʧʦʢʘʟʥʠʢʘ ʩʫʤʘʨʥʦʾ ʧʦ-

ʪʫʞʥʦʩʪʽ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ ʟ ʐɼɽ ʩʪʝʛʥʘ, ʟ ʦʙʭʚʘʪʦʤ ʰʠʾ, ʟ ʢʽʩʪʢʦʚʦʶ ʤʘ-

ʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r ʚʽʜ -0,30 ʜʦ -0,39); ʧʦʢʘʟʥʠʢʘ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴ-

ʢʠʭ ʯʘʩʪʦʪ ʟ̔ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ, ʟ ʐɼɽ ʩʪʝʛʥʘ, ʟ ʦʙʭʚʘʪʦʤ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ 

ʪʨʝʪʠʥʽ, ʟ ʦʙʭʚʘʪʦʤ ʰʠʾ, ʟ ʧʦʧʝʨʝʯʥʠʤ ʩʝʨʝʜʥʴʦʛʨʫʜʠʥʥʠʤ ʨʦʟʤʽʨʦʤ, ʟ ʤôʷʟʦʚʦʶ 
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ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ, ʟ ʢʽʩʪʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r ʚʽʜ -0,32 ʜʦ -0,44); 

ʧʦʢʘʟʥʠʢʘ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʟ ʜʦʚʞʠʥʦʶ ʪʽʣʘ, ʟ ʚʠʩʦʪʦʶ 

ʧʣʝʯʦʚʦʾ ʪʦʯʢʠ, ʟ ʚʠʩʦʪʦʶ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ, ʟ ʦʙʭʚʘʪʦʤ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ 

ʪʨʝʪʠʥʽ, ʟ ʦʙʭʚʘʪʦʤ ʰʠʾ, ʟ ʧʦʧʝʨʝʯʥʠʤ ʩʝʨʝʜʥʴʦʛʨʫʜʠʥʥʠʤ ʨʦʟʤʽʨʦʤ (r ʚʽʜ -0,31 

ʜʦ -0,45); ʧʦʢʘʟʥʠʢʘ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘ-

ʩʪʦʪ ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ, ʟ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ, ʟ 

ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ, ʟ ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ, ʟ ʊʐɾʉ ʥʘ ʙʦʮʽ, ʟ ʝʥʜʦʤʦʨʬʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r ʚʽʜ -0,31 ʜʦ -0,45) ʪʘ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ʟʚôʷʟʢʠ ï 

ʧʦʢʘʟʥʠʢʘ ʩʫʤʘʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ 

ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= 0,34); ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʟ ʦʙʭʚʘʪʦʤ 

ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ, ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ, ʟ ʤʽʞʦʩʪʴʦʚʠʤ 

ʨʦʟʤʽʨʦʤ ʪʘʟʘ (r ʚʽʜ 0,31 ʜʦ 0,34); ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʟ̔ 

ʊʐɾʉ ʥʘ ʙʦʮʽ (r= 0,32); ʧʦʢʘʟʥʠʢʘ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴ-

ʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʟ ʜʦʚʞʠʥʦʶ ʪʽʣʘ (r= 0,35), ʟ ʫʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʩʦʪ ʘʥʪʨʦ-

ʧʦʤʝʪʨʠʯʥʠʭ ʪʦʯʦʢ (r ʚʽʜ 0,31 ʜʦ 0,45), ʟ ʐɼɽ ʛʦʤʽʣʢʠ (r= 0,44); ʟ ʢʽʩʪʢʦʚʦʶ ʤʘ-

ʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= 0,34). 

 

 

4.2. ɿʚôʷʟʢʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʪʘ ʧʦʢʘʟʥʠ-

ʢʘʤʠ ʙʫʜʦʚʠ ʪʽʣʘ ʚ ʶʥʘʢʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ 

 

 

ɺ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʝ ʟʘʬʽʢʩʦʚʘʥʦ ʞʦʜʥʦʛʦ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʟʚôʷʟʢʫ ʧʦʢʘʟʥʠʢʘ PNN50 ʟ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟ-

ʥʠʢʘʤʠ, ʷʢʽ ʚʠʚʯʘʣʠ, ʘ ʫʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʙʫʣʠ ʤʝʥʰʠʤʠ ʚʽʜ 0,20 (-0,20). 

ɼʣʷ ʧʦʢʘʟʥʠʢʽʚ SDNN, RMMSD ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʜʦʩʪʦʚʽʨʥʽ ʢʦʨʝʣʷʮʽʾ: ʟ ʐɼɽ ʧʨʘʚʦʾ ʛʦʤʽʣʢʠ ï ʩʝʨʝ-

ʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ SDNN (r= 0,35) ʪʘ ʩʣʘʙʢʠʡ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ RMMSD 

(r= 0,35); ʟ ʦʙʭʚʘʪʦʤ ʢʠʩʪʽ ï ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ SDNN (r= 0,32) ʪʘ 
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ʩʣʘʙʢʠʡ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ RMMSD (r= 0,28). 

ʇʦʢʘʟʥʠʢʠ ʤʦʜʠ ʽ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽ-

ʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʝ ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ ʟ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴ-

ʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʫʩʽ ʟʚôʷʟʢʠ ʙʫʣʠ ʩʣʘʙʢʠʤʠ ʡ ʥʝ ʩʷʛʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦ-

ʩʪʽ. 

ɼʣʷ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʟʘʬʽʢʩʦʚʘʥʽ ʧʦʦʜʠʥʦʢʽ, ʥʝʯʠʩʣʝʥʥʽ ʜʦʩʪʦʚʽʨʥʽ ʢʦʨʝʣʷʮʽʾ: ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝ-

ʥʠʡ ʟʚôʷʟʦʢ ʘʤʧʣʽʪʫʜʠ ʤʦʜʠ ʟ ʐɼɽ ʧʨʘʚʦʾ ʛʦʤʽʣʢʠ (r= -0,30) ʽ ʩʣʘʙʢʠʡ ʦʙʝʨʥʝʥʠʡ 

ʟʚôʷʟʦʢ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʦʟʤʘʭʫ R-R ʽʥʪʝʨʚʘʣʫ ʟ ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ (r= -0,28) ʪʘ ʩʣʘ-

ʙʢʽ ʧʨʷʤʽ ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝʜʥʴʦʛʦ ʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ R-R 

ʽʥʪʝʨʚʘʣʫ ʟ ʐɼɽ ʩʪʝʛʥʘ (ʚʽʜʧʦʚʽʜʥʦ, r= 0,25 ʪʘ r= 0,27). 

ʊʘʢʦʞ ʧʦʦʜʠʥʦʢʽ ʜʦʩʪʦʚʽʨʥʽ ʢʦʨʝʣʷʮʽʾ ʟ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʟʘʬʽʢʩʦʚʘʥʽ ʽ ʱʦʜʦ ʛʨʫʧʠ ʧʦʢʘʟ-

ʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ. ɺʩʪʘʥʦʚʣʝʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʠʡ ʟʚôʷʟʦʢ 

ʽʥʜʝʢʩʫ ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʟ ʐɼɽ ʛʦʤʽʣʢʠ (r= -0,31), ʩʣʘʙʢʠʡ ʦʙʝʨʥʝ-

ʥʠʡ ʟʚôʷʟʦʢ ʽʥʜʝʢʩʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ ʟ ʐɼɽ ʛʦʤʽʣʢʠ (r= -0,29) ʪʘ ʩʣʘʙʢʽ 

ʧʨʷʤʽ ʟʚôʷʟʢʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʠʪʤʫ ʟ ʊʐɾʉ ʥʘ ʧʝʨʝʜʧʣʽʯʯʽ (r= 0,27) ʽ 

ʟ ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= 0,26). 

ʇʦʢʘʟʥʠʢ ʩʫʤʘʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽ-

ʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʚ ʜʦʩʪʦʚʨ̔ʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ʢʦʨʝʣʷʮʽʾ ʟ 

ʐɼɽ ʛʦʤʽʣʢʠ (r= 0,36), ʟ ʦʙʭʚʘʪʦʤ ʢʠʩʪʽ (r= 0,33) ʪʘ ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʽ ʧʨʷʤʽ ʢʦ-

ʨʝʣʷʮʽʾ ʟ ʤʘʩʦʶ ʪʽʣʘ (r= 0,28), ʟ ʦʙʭʚʘʪʦʤ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (r= 0,25), 

ʟ ʦʙʭʚʘʪʦʤ ʩʪʝʛʥʘ (r= 0,28), ʟ ʤôʷʟʦʚʦʶ ʤʘʩʦʶ ʪʣ̔ʘ ʟʘ ʄʘʪʝʡʢʦ (r= 0,27). 

ʇʦʢʘʟʥʠʢ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʚ ʶʥʘʢʽʚ ʟ ʜʘʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʚ ʜʦʩʪʦʚʽʨʥʽ ʟʚôʷʟʢʠ: ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ï ʟ ʦʙʭʚʘʪʦʤ 

ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ʪʘ ʟ ʤʽʞʚʝʨʪʣʶʛʦʚʠʤ ʨʦʟʤʽʨʦʤ ʪʘʟʘ (r= 0,30 ʚ ʦʙʦʭ 

ʚʠʧʘʜʢʘʭ); ʩʣʘʙʢʽ ʧʨʷʤʽ ï ʟ ʤʘʩʦʶ ʪʽʣʘ (r= 0,29), ʟ ʐɼɽ ʧʨʘʚʦʾ ʛʦʤʽʣʢʠ (r= 0,29), ʟ 

ʦʙʭʚʘʪʦʤ ʢʠʩʪʽ (r= 0,28), ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ (r= 0,29) ʽ ʥʘ ʚʠʜʠʭʫ 

(r= 0,26), ʟ ʤôʷʟʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= 0,28) ʽ ʩʣʘʙʢʽ ʦʙʝʨʥʝʥʽ ï ʟ ʊʐɾʉ 
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ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (r= -0,26) ʪʘ ʟ ʊʐɾʉ ʥʘ ʧʝʨʝʜʧʣʽʯʯʽ (r= -0,28). 

ʇʦʢʘʟʥʠʢ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʚ ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʽ ʧʨʷʤʽ ʟʚôʷʟʢʠ ʟ ʐɼɽ ʧʨʘʚʦʾ ʛʦʤʽʣʢʠ 

(r= 0,29), ʟ ʦʙʭʚʘʪʦʤ ʩʪʝʛʥʘ (r= 0,26) ʽ ʜʦʩʪʦʚʽʨʥʠʡ ʩʣʘʙʢʠʡ ʦʙʝʨʥʝʥʠʡ ʟʚôʷʟʦʢ ʟ 

ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ (r= -0,28). 

ɺ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʠʷʚʣʝʥʽ ʩʣʘʙʢʽ ʧʨʷʤʽ ʢʦ-

ʨʝʣʷʮʽʾ ʧʦʢʘʟʥʠʢʘ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʟ̔ ʐɼɽ ʛʦʤʽʣʢʠ (r= 

0,27) ʽ ʟ ʦʙʭʚʘʪʦʤ ʢʠʩʪʽ (r= 0,28). 

ɺ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʝ ʟʘʬʽʢʩʦʚʘʥʦ ʩʪʘʪʠʩʪʠʯ-

ʥʦ ʟʥʘʯʫʱʠʭ ʟʚôʷʟʢʽʚ ʧʦʢʘʟʥʠʢʘ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ 

ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʟ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʚʠʚʯʘʣʠ, ʘ ʫʩʽ ʢʦʝʬʽʮʽʻ-

ʥʪʠ ʢʦʨʝʣʷʮʽʾ ʙʫʣʠ ʤʝʥʰʠʤʠ ʚʽʜ 0,20 (-0,20). 

ɺ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ 

ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ PNN50 ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʜʦʚʠ ʪʽʣʘ: ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ï ʟ 

ʦʙʭʚʘʪʦʤ ʩʪʝʛʥʘ (r= 0,30), ʟ ʦʙʭʚʘʪʦʤ ʩʪʦʧʠ (r= 0,33); ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʠʡ ï 

ʟ ʝʢʪʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= -0,37); ʩʣʘʙʢʽ ʧʨʷʤʽ ï ʟ ʤʘʩʦʶ ʪʽʣʘ 

(r= 0,24), ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (r= 0,26), ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ 

ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= 0,26), ʟ ʦʙʭʚʘʪʦʤ ʪʘʣʽʾ (r= 0,27), ʟ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ 

ʧʣʝʯʘ (r= 0,26) ʪʘ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʠʡ ï ʟ ʝʢʪʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘ-

ʪʦʪʠʧʫ (r= -0,37). 

ɺ ʶʥʘʢʽʚ ʟ ʜʘʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʠʷʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʟʚôʷʟʢʠ ʧʦʢʘʟ-

ʥʠʢʘ SDNN: ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ ï ʟ ʦʙʭʚʘʪʦʤ ʩʪʦʧʠ (r= 0,33), ʩʣʘʙʢʠʡ ʧʨʷʤʠʡ 

ï ʟ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (r= 0,24) ʪʘ ʩʣʘʙʢʠʡ ʦʙʝʨʥʝʥʠʡ ï ʟ ʝʢʪʦʤʦʨ-

ʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= -0,27). 

ɺ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢ RMSSD ʟ ʧʦʢʘʟ-

ʥʠʢʘʤʠ ʙʫʜʦʚʠ ʪʽʣʘ ʤʘʚ ʚʩʴʦʛʦ ʦʜʠʥ ʜʦʩʪʦʚʽʨʥʠʡ ʟʚôʷʟʦʢ ï ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷ-

ʤʠʡ ʟʚôʷʟʦʢ ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (r= 0,31). ʋʩʽ ʽʥʰʽ ʟʚôʷʟʢʠ ʙʫʣʠ 

ʩʣʘʙʢʠʤʠ, ʥʝʜʦʩʪʦʚʽʨʥʠʤʠ. 

ɺʠʷʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʟʚôʷʟʢʠ ʤʦʜʠ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʜʦʚʠ ʪʽʣʘ ʚ ʶʥʘʢʽʚ ʟ ʝʫ-
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ʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ: ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ï ʟ ʤʘʩʦʶ ʪʽʣʘ (r= 0,35), ʟ 

ʧʣʦʱʝʶ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (r= 0,32), ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (r= 0,37) ʪʘ 

ʚ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= 0,36), ʟ ʦʙʭʚʘʪʦʤ ʪʘʣʽʾ (r= 0,32), ʟ ʦʙʭʚʘʪʦʤ ʢʠʩʪʽ (r= 0,32), ʟ 

ʦʙʭʚʘʪʦʤ ʩʪʦʧʠ (r= 0,43), ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (r= 0,32); ʩʣʘʙʢʽ 

ʧʨʷʤʽ ï ʟ ʐɼɽ ʧʣʝʯʘ (r= 0,25), ʟ ʦʙʭʚʘʪʦʤ ʩʪʝʛʥʘ (r= 0,24), ʟ ʦʙʭʚʘʪʦʤ ʰʠʾ (r= 

0,29), ʟ ʦʙʭʚʘʪʦʤ ʩʪʝʛʦʥ (r= 0,28), ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ ʪʘ ʟ ʦʙʭʚʘ-

ʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r= 0,29 ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ), ʟ ʤôʷʟʦʚʦʶ ʤʘ-

ʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= 0,26), ʟ ʢʽʩʪʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= 0,23), ʟ ʤʝ-

ʟʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= 0,28); ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʠʡ ï ʟ ʝʢ-

ʪʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= -0,32). 

ɸʤʧʣʽʪʫʜʘ ʤʦʜʠ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʣʘ ʜʦʩʪʦ-

ʚʽʨʥʠʡ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʟ ʦʙʭʚʘʪʦʤ ʩʪʦʧʠ (r= 0,31) ʪʘ ʜʦʩʪʦʚʽʨʥʽ 

ʩʣʘʙʢʽ ʧʨʷʤʽ ʟʚôʷʟʢʠ ʟ ʤʘʩʦʶ ʪʽʣʘ (r= 0,28), ʟ ʧʣʦʱʝʶ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (r= 0,25), ʟ 

ʐɼɽ ʧʣʝʯʘ (r= 0,25), ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (r= 0,28) ʪʘ ʫ ʥʠʞʥʽʡ 

ʪʨʝʪʠʥʽ (r= 0,27), ʟ ʦʙʭʚʘʪʦʤ ʰʠʾ (r= 0,25), ʟ ʦʙʭʚʘʪʦʤ ʪʘʣʽʾ (r= 0,27), ʟ ʦʙʭʚʘʪʦʤ 

ʢʠʩʪʽ (r= 0,24), ʟ ʤʝʟʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= 0,29). ʂʨʽʤ ʪʦʛʦ, ʟʘ-

ʬʽʢʩʦʚʘʥʦ ʜʦʩʪʦʚʽʨʥʠʡ ʩʣʘʙʢʠʡ ʟʚôʷʟʦʢ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ɺʉʈ ʟ ʝʢʪʦʤʦʨʬʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= -0,29). 

ɺʠʷʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ 

ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ: ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ï ʟ ʤʘʩʦʶ 

ʪʽʣʘ (r= 0,30), ʟ ʦʙʭʚʘʪʦʤ ʩʪʦʧʠ (r= 0,34) ʪʘ ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ 

(r= 0,30); ʩʣʘʙʢʽ ʧʨʷʤʽ ï ʟ ʧʣʦʱʝʶ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (r= 0,28), ʟ ʐɼɽ ʣʽʚʦʛʦ ʧʣʝʯʘ (r= 

0,28), ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= 0,29), ʟ ʦʙʭʚʘʪʦʤ ʰʠʾ (r= 0,26), ʟ 

ʦʙʭʚʘʪʦʤ ʪʘʣʽʾ (r= 0,28), ʟ ʦʙʭʚʘʪʦʤ ʢʠʩʪʽ (r= 0,27), ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ 

ʚʠʜʠʭʫ (r= 0,24) ʪʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (r= 0,24), ʟ ʤʝʟʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʩʦʤʘʪʦʪʠʧʫ (r= 0,28). ʊʘʢʦʞ ʟʘʬʽʢʩʦʚʘʥʦ ʜʦʩʪʦʚʽʨʥʠʡ ʩʣʘʙʢʠʡ ʦʙʝʨʥʝʥʠʡ ʟʚôʷʟʦʢ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ɺʉʈ ʟ ʝʢʪʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= -0,29). 

ɺʩʪʘʥʦʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʢʦʨʝʣʷʮʽʾ ʧʦʢʘʟʥʠʢʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R 

ʽʥʪʝʨʚʘʣʫ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ: ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ï ʟ 
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ʤʘʩʦʶ ʪʽʣʘ (r= 0,31), ʟ ʦʙʭʚʘʪʦʤ ʩʪʦʧʠ (r= 0,35), ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ 

ʪʨʝʪʠʥʽ (r= 0,34), ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (r= 0,31), ʟ ʦʙʭʚʘʪʦʤ ʢʠʩʪʽ 

(r= 0,30), ʟ ʤʝʟʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= 0,31); ʩʣʘʙʢʽ ʧʨʷʤʽ ï ʟ 

ʧʣʦʱʝʶ ʧʦʚʝʨʭʥʽ ʪʽʣʘ (r= 0,28), ʟ ʐɼɽ ʧʣʝʯʘ (r= 0,28), ʟ ʦʙʭʚʘʪʦʤ ʰʠʾ (r= 0,26), ʟ 

ʦʙʭʚʘʪʦʤ ʪʘʣʽʾ (r= 0,29), ʟ ʦʙʭʚʘʪʦʤ ʩʪʝʛʦʥ (r= 0,25), ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ 

ʚʜʠʭʫ (r= 0,26), ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (r= 0,26) ʪʘ ʚ ʩʧʦʢʽʡʥʦʤʫ 

ʩʪʘʥʽ (r= 0,26); ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʠʡ ï ʟ ʝʢʪʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦ-

ʪʠʧʫ (r= -0,31). 

ʄʽʞ ʧʦʢʘʟʥʠʢʦʤ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʽ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴ-

ʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ 

ʜʦʩʪʦʚʽʨʥʠʭ ʢʦʨʝʣʷʮʽʡ, ʘ ʧʦʢʘʟʥʠʢ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʦʟʤʘʭʫ R-R ʽʥʪʝʨʚʘʣʫ ʤʘʚ ʣʠʰʝ 

ʦʜʠʥ ʜʦʩʪʦʚʽʨʥʠʡ ʟʚôʷʟʦʢ ï ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ 

ʪʨʝʪʠʥʽ (r= 0,31). ʋʩʽ ʽʥʰʽ ʟʚôʷʟʢʠ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʜʦʚʠ ʪʽʣʘ 

ʙʫʣʠ ʩʣʘʙʢʠʤʠ, ʥʝʜʦʩʪʦʚʽʨʥʠʤʠ. 

ɺ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʢʦʨʝ-

ʣʷʮʽʾ ʟ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦ-

ʜʠʥʘʤʽʢʠ: ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʽʥʜʝʢʩʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ ʟ ʦʙʭʚʘ-

ʪʦʤ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (r= 0,31), ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʠʡ ʟʚôʷʟʦʢ ʽʥʜʝʢ-

ʩʫ ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʟ ʰʠʨʠʥʦʶ ʧʣʝʯʝʡ (r= -0,36) ʪʘ ʩʣʘʙʢʽ ʧʨʷʤʽ 

ʟʚôʷʟʢʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʠʪʤʫ ʟ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (r= 

0,29) ʽ ʟ ʦʙʭʚʘʪʦʤ ʩʪʦʧʠ (r= 0,25). 

ʇʦʢʘʟʥʠʢ ʩʫʤʘʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝ-

ʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʚ ʜʦʩʪʦʚʽʨʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ʢʦʨʝʣʷʮʽʾ ʟ ʦʙ-

ʭʚʘʪʦʤ ʪʘʣʽʾ (r= 0,32) ʽ ʟ ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= 0,33), ʜʦʩʪʦ-

ʚʽʨʥʫ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʫ ʢʦʨʝʣʷʮʽʶ ʟ ʝʢʪʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦ-

ʪʠʧʫ (r= -0,31); ʜʦʩʪʦʚʽʨʥʽ ʩʣʘʙʢʽ ʧʨʷʤʽ ʢʦʨʝʣʷʮʽʾ ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ 

ʚʠʜʠʭʫ (r= 0,26), ʟ ʞʠʨʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= 0,27), ʟ ʊʐɾʉ ʥʘ ʧʝʨʝʜ-

ʧʣʽʯʯʽ (r= 0,26), ʟ ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ (r= 0,27), ʟ ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ (r= 0,26), ʟ 

ʊʐɾʉ ʥʘ ʙʦʮʽ (r= 0,28), ʊʐɾʉ ʥʘ ʩʪʝʛʥʽ (r= 0,25) ʪʘ ʜʦʩʪʦʚʽʨʥʫ ʩʣʘʙʢʫ ʦʙʝʨʥʝ-
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ʥʫ ʢʦʨʝʣʷʮʽʶ ʟ ʚʠʩʦʪʦʶ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ (r= -0,26). 

ʇʦʢʘʟʥʠʢ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʚ ʶʥʘʢʽʚ ʟ ʜʘʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʚ ʜʦʩʪʦʚʽʨʥʽ ʟʚôʷʟʢʠ: ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʽ ï ʟ ʦʙʭʚʘ-

ʪʦʤ ʪʘʣʽʾ, ʟ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (r= -0,30 ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ) ʽ ʟ ʝʥʜʦ-

ʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= -0,31); ʩʣʘʙʢʽ ʦʙʝʨʥʝʥʽ ï ʟ ʐɼɽ ʧʝʨʝʜ-

ʧʣʽʯʯʷ (r= -0,26), ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (r= -0,28), ʟ ʢʽʩʪʢʦʚʦʶ ʤʘ-

ʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= -0,26), ʟ ʞʠʨʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= -0,25), ʟ 

ʊʐɾʉ ʥʘ ʧʝʨʝʜʧʣʽʯʯʽ (r= -0,24), ʟ ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ (r= -0,25), ʟ ʊʐɾʉ ʥʘ 

ʞʠʚʦʪʽ (r= -0,23), ʟ ʊʐɾʉ ʥʘ ʙʦʮʽ (r= -0,25), ʟ ʊʐɾʉ ʥʘ ʩʪʝʛʥʽ (r= -0,24) ʪʘ ʩʣʘ-

ʙʢʽ ʧʨʷʤʽ ï ʟ ʚʠʩʦʪʦʶ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ (r= 0,24) ʽ ʟ ʝʢʪʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʩʦʤʘʪʦʪʠʧʫ (r= 0,27). 

ɺ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʠʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʟʚôʷʟʢʠ 

ʧʦʢʘʟʥʠʢʘ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʜʦʚʠ ʪʽʣʘ: ʩʝ-

ʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ï ʟ ʦʙʭʚʘʪʦʤ ʪʘʣʽʾ (r= 0,31), ʟ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ 

(r= 0,33), ʟ ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= 0,34); ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝ-

ʨʥʝʥʠʡ ï ʟ ʝʢʪʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= -0,32); ʩʣʘʙʢʽ ʧʨʷʤʽ ï ʟ 

ʞʠʨʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= 0,28), ʟ ʊʐɾʉ ʥʘ ʧʝʨʝʜʧʣʽʯʯʽ (r= 0,26), ʟ 

ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ (r= 0,29), ʟ ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ (r= 0,26), ʟ ʊʐɾʉ ʥʘ ʙʦʮʽ (r= 

0,29), ʟ ʊʐɾʉ ʥʘ ʩʪʝʛʥʽ (r= 0,27) ʪʘ ʩʣʘʙʢʠʡ ʦʙʝʨʥʝʥʠʡ ʟʚôʷʟʦʢ ʟ ʚʠʩʦʪʦʶ ʧʘʣʴ-

ʮʴʦʚʦʾ ʪʦʯʢʠ (r= -0,27). 

ɺ ʶʥʘʢʽʚ ʟ ʜʘʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʠʷʚʣʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʟʚôʷʟʢʠ ʧʦʢʘʟ-

ʥʠʢʘ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ: ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʧʨʷʤʽ ï ʟ ʊʐɾʉ ʥʘ 

ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (r= 0,31), ʟ ʊʐɾʉ ʥʘ ʙʦʮʽ (r= 0,30) ʪʘ ʟ ʝʥʜʦʤʦʨʬʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= 0,33); ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʠʡ ï ʟ ʝʢʪʦʤʦʨʬʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= -0,31); ʩʣʘʙʢʽ ʧʨʷʤʽ ï ʟ ʦʙʭʚʘʪʦʤ ʪʘʣʽʾ (r= 0,27), ʟ 

ʞʠʨʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= 0,26), ʟ ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ (r= 0,28), ʟ 

ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ (r= 0,27), ʟ ʊʐɾʉ ʥʘ ʩʪʝʛʥʽ (r= 0,27) ʪʘ ʩʣʘʙʢʠʡ ʦʙʝʨʥʝʥʠʡ 

ʟʚôʷʟʦʢ ʟ ʚʠʩʦʪʦʶ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ (r= -0,28). 

ɺʩʪʘʥʦʚʣʝʥʽ ʥʘʷʚʥʽ ʜʦʩʪʦʚʽʨʥʽ ʟʚôʷʟʢʠ ʧʦʢʘʟʥʠʢʘ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ 
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ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘ-

ʤʽʢʠ: ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʦʙʝʨʥʝʥʠʡ ï ʟ ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= -

0,30); ʩʣʘʙʢʽ ʦʙʝʨʥʝʥʽ ï ʟ ʐɼɽ ʣʽʚʦʛʦ ʧʝʨʝʜʧʣʽʯʯʷ (r= -0,26), ʟ ʦʙʭʚʘʪʦʤ ʪʘʣʽʾ (r= 

-0,29), ʟ ʦʙʭʚʘʪʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (r= -0,28), ʟ ʢʽʩʪʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ 

ʄʘʪʝʡʢʦ (r= -0,26) ʽ ʟ ʞʠʨʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (r= -0,24), ʟ ʊʐɾʉ ʥʘ ʟʘ-

ʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ (r= -0,28), ʟ ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ (r= -0,25), ʟ ʊʐɾʉ ʥʘ ʙʦʮʽ 

(r= -0,23) ʪʘ ʩʣʘʙʢʽ ʧʨʷʤʽ ï ʟ ʚʠʩʦʪʦʶ ʧʘʣʮɹʴʦʚʦʾ ʪʦʯʢʠ (r= 0,25) ʽ ʟ ʝʢʪʦʤʦʨʬʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ (r= 0,27). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ ʪʘ ʜʽʚʯʘʪ ʽʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘ-

ʤʠ ɺʉʈ, ʧʦʢʘʟʥʠʢʘʤʠ ɺʇ, ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʽ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʽʚ 

ɺʉʈ ʪʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-

ʂʘʨʪʝʨ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ  ̔ʧʦʢʘʟʥʠʢʘʤʠ ʜʠʥʘʤʦʤʝʪʨʽʾ ʢʠʩʪʝʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʾ, ʚʽʜʦ-

ʙʨʘʞʝʥʽ ʥʘʤʠ ʚ ʜʚʦʭ ʥʘʫʢʦʚʠʭ ʩʪʘʪʪʷʭ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ [55, 115] ʪʘ 

ʜʚʦʭ ʪʝʟʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ [57, 58]. 
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ʈʆɿɼɯʃ 5 

ʄʆɼɽʃʖɺɸʅʅʗ ɿɸ ɼʆʇʆʄʆɻʆʖ ʈɽɻʈɽʉɯʁʅʆɻʆ ɸʅɸʃɯɿʋ 

ʇʆʂɸɿʅʀʂɯɺ ɺɸʈɯɸɹɽʃʔʅʆʉʊɯ ʉɽʈʎɽɺʆɻʆ ʈʀʊʄʋ ɺ ɿɼʆʈʆɺʀʍ 

ɼɯɺʏɸʊ ʊɸ ʖʅɸʂɯɺ ɿ ʈɯɿʅʀʄʀ ʊʀʇɸʄʀ ɻɽʄʆɼʀʅɸʄɯʂʀ 

 

 

5.1. ʄʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʚ ʟʜʦʨʦʚʠʭ 

ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ ʚʽʜʩʦʪʢʘ ʢʽʣʴʢʦʩʪʽ ʧʘʨ ʧʦʩʣʽʜʦʚʥʠʭ ʥʦʨʤʘʣʴʥʠʭ R-R 

ʽʥʪʝʨʚʘʣʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʥʘ 50 ʤʩ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʩʣʽʜʦ-

ʚʥʠʭ ʧʘʨ ʽʥʪʝʨʚʘʣʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʥʘ 50 ʤʩ (PNN50) ʫ ʜʽʚʯʘʪ ʟ ʛʽ-

ʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠ-

ʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (Intercpt) (ʪʘʙʣ. 5.1). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 61,3 % 

ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ F=5,43 ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦ-

ʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 7,24), ʤʠ ʥʝ ʤʦʞʝʤʦ ʦʜʥʦʟʥʘʯʥʦ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʚʠʩʦʢʦ ʟʥʘʯʫʱʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ 

ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ (ʨ< 0,001) ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ, ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʧʝʨʩʽʡʥʦ-

ʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. 5.1). 

ʊʘʙʣʠʮʷ 5.1 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) PNN50 ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: PNN50 

R= 0,783 R
2
= 0,613 Adjusted R

2
= 0,500 

F(7,24)=5,43 p<0,0008 Std.Error of estimate: 13,89 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(24) p-level 

Intercpt   56,50 85,38 0,662 0,5144 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.1 

PSG -0,721 0,191 -9,390 2,486 -3,778 0,0009 

EPPR -0,914 0,234 -47,04 12,07 -3,898 0,0007 

OM 1,127 0,357 22,58 7,151 3,157 0,0043 

OBSH 0,684 0,225 12,05 3,962 3,041 0,0056 

GL -0,369 0,155 -1,729 0,727 -2,380 0,0256 

S -1,018 0,385 -177,5 67,18 -2,642 0,0143 

TROCH 0,539 0,215 6,302 2,515 2,505 0,0194 

Analysis of Variance; DV: PNN50 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 7333 7 1048 5,430 0,0008 

Residual 4630 24 192,9   

Total 11963 7 1048 5,430 0,0008 

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. R ï ʢʦʝʬʽʮʽʻʥʪ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ; 

2. R
2
 ï ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R

2
; 

3. Adjusted R
2
 ï ʩʢʦʨʝʛʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R

2
; 

4. F ï ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ; 

5. Std.Error of estimate ï ʩʪʘʥʜʘʨʪʥʘ ʧʦʤʠʣʢʘ ʦʮʽʥʢʠ; 

6. BETA ï ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ; 

7. St. Err. of BETA ï ʩʪʘʥʜʘʨʪʥʘ ʧʦʤʠʣʢʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ; 

8. B ï ʨʝʛʨʝʩʽʡʥʠʡ ɺ-ʢʦʝʬʽʮʽʻʥʪ; 

9. St. Err. of B ï ʩʪʘʥʜʘʨʪʥʘ ʧʦʤʠʣʢʘ ɺ-ʢʦʝʬʽʮʽʻʥʪʘ; 

10. t ï ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ; 

11. p-level ï ʨʽʚʝʥʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ; 

12. Sums of Squares ï ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ; 

13. df ï ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ; 

14. Mean Squares ï ʩʝʨʝʜʥʽʡ ʢʚʘʜʨʘʪ; 

15. Regress. ï ʨʝʛʨʝʩʽʷ; 

16. Residual ï ʟʘʣʠʰʢʠ; 

17. Total ï ʨʘʟʦʤ; 
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18. Intercpt ï ʚʽʣʴʥʠʡ ʯʣʝʥ; 

19. PSG ï ʧʦʧʝʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ; 

20. EPPR ï ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ; 

21. OM ï ʢʽʩʪʢʦʚʘ ʤʘʩʘ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ; 

22. OBSH ï ʦʙʭʚʘʪ ʰʠʾ; 

23. GL ï ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ; 

24. S ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ; 

25. TROCH ï ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ. 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

PNN50 (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,662 ï 3,778 ³ ʧʦ-

ʧʝʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ ï 3,898 ³ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ + 3,157 ³ ʢʽʩʪ-

ʢʦʚʫ ʤʘʩʘ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ + 3,041 ³ ʦʙʭʚʘʪ ʰʠʾ ï 2,380 ³ ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ ï 

2,642 ³ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʪʽʣʘ + 2,505 ³ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ, 

 

ʜʝ (ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ), ʧʦʧʝʨʝʯʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ ï ʚ ʩʤ; 

ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ ï ʚ ʩʤ; 

ʊʐɾʉ ï ʚ ʤʤ; 

ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ï ʚ ʢʛ; 

ʐɼɽ ï ʚ ʩʤ; 

ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ï ʚ ʤ
2
. 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʝʥʷ ʽʟ ʩʫʤʠ ʢʚʘʜʨʘʪʽʚ ʨʽʟʥʠʮʽ ʚʝʣʠ-

ʯʠʥ ʧʦʩʣʽʜʦʚʥʠʭ ʧʘʨ ʥʦʨʤʘʣʴʥʠʭ R-R ʽʥʪʝʨʚʘʣʽʚ (RMSSD) ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯ-

ʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ 

ʧʦʢʘʟʥʠʢʘ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ (ʪʘʙʣ. ɻ.1). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 

21,5 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʆʩʢʽʣʴʢʠ F=3,98 ʻ ʙʽʣʴʰʠʤ ʚʽʜ ʨʦ-

ʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 2,29), ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝ-

ʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ (ʨ<0,05), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. ɻ.1). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 
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RMSSD (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 204,6 ï 96,65 ³ 

ʐɼɽ ʧʣʝʯʘ + 73,22 ³ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ ʤʦʜʠ (ʄʦ) ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʊʐɾʉ 

ʥʘ ʛʨʫʜʷʭ (ʪʘʙʣ. ɻ.2). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 31,2 % ʦʙʫʤʦʚʣʶʻ ʜʦ-

ʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʆʩʢʽʣʴʢʠ F=4,24 ʽ ʻ ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘ-

ʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 3,28), ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡ-

ʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ (ʨ<0,05), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦ-

ʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. ɻ.2). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ʄʦ (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,589 ï 0,057 ³ ʊʐɾʉ 

ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ + 0,025 ³ ʩʘʛ̔ʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ + 0,044 ³ 

ʊʐɾʉ ʥʘ ʛʨʫʜʷʭ, 

 

ʜʝ (ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ), ʧʝʨʝʜʥʴʦ-ʟʘʜʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ ï ʚ ʩʤ. 

ʋʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ ʘʤʧʣʽʪʫʜʠ ʤʦʜʠ (ɸʄʦ) ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 5.2). ʂʦʝʬʽʮʽ-

ʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 70,6 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʆʩʢʽʣʴʢʠ 

F=8,25 ʽ ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 7,24), ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʚʠʩʦʢʦ ʟʥʘʯʠʤʠʡ (ʨ<0,001), ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. 5.2). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ɸʄʦ (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 88,40 ï 2,405 ³ 

ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ ï 0,740 ³ ʚʠʩʦʪʫ ʥʘʜʛʨʫʜʠʥʥʦʾ ʪʦʯʢʠ + 1,002 ³ ʚʠʩʦʪʫ ʧʘʣʴ-

ʮʴʦʚʦʾ ʪʦʯʢʠ + 0,645 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ ï 4,732 ³ ʦʙʭʚʘʪ ʰʠʾ + 

13,23 ³ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ + 0,698 ³ ʤʘʩʫ ʪʣ̔ʘ. 

 

ʜʝ (ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ), ʧʦʟʜʦʚʞʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ ï ʚ ʩʤ; 

ʤʘʩʘ ʪʽʣʘ ï ʫ ʢʛ. 
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ʊʘʙʣʠʮʷ 5.2 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) ɸʄʦ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʢ̔ʫ. 

Regression Summary for Dependent Variable: ɸʄʦ 

R= 0,841 R
2
= 0,706 Adjusted R

2
= 0,621 

F(7,24)=8,25 p<0,00004 Std.Error of estimate: 5,617 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(24) p-level 

Intercpt   88,40 39,79 2,222 0,036 

GGL -0,781 0,152 -2,405 0,468 -5,144 0,000 

ATND -0,477 0,204 -0,740 0,316 -2,343 0,028 

ATP 0,422 0,175 1,002 0,416 2,407 0,024 

OBGK2 0,451 0,186 0,645 0,266 2,424 0,023 

OBSH -0,579 0,160 -4,732 1,311 -3,609 0,001 

EPPR 0,588 0,141 13,23 3,1787 4,163 0,000 

W 0,535 0,187 0,698 0,244 2,858 0,009 

Analysis of Variance; DV: ɸʄʦ 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 1822 7 260,3 8,251 0,00004 

Residual 757,2 24 31,55   

Total 2579     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. GGL ï ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ; 

2. ATND ï ʚʠʩʦʪʘ ʥʘʜʛʨʫʜʠʥʥʦʾ ʪʦʯʢʠ; 

3. ATP ï ʚʠʩʦʪʘ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ; 

4. OBGK2 ï ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ; 

5. W ï ʤʘʩʘ ʪʽʣʘ. 

ʂʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ (NNM) ʫ ʜʽʚʯʘʪ ʟ 

ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʁ ʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ (ʪʘʙʣ. 

ɻ.3). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʪʽʣʴʢʠ ʥʘ 42,7 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ 

ʟʤʽʥʥʫ. ʆʩʢʽʣʴʢʠ F=5,02 ʽ ʻ ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ 
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ʜʦʨʽʚʥʶʻ 4,27), ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽ-

ʥʦʤ ʟʥʘʯʠʤʠʡ (ʨ<0,01), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽ-

ʟʫ (ʜʠʚ. ʪʘʙʣ. ɻ.3). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

NNM (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,652 ï 0,048 ³ 

ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ + 0,026 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ + 

0,047 ³ ʊʐɾʉ ʥʘ ʛʨʫʜʷʭ ï 0,005 ³ ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ 

ʢʠʩʪʽ, 

 

ʜʝ (ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ), ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ï ʫ ʢʛ. 

ʂʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ (Mʘʭ) ʫ ʜʽʚʯʘʪ 

ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ, ʐɼɽ ʩʪʝʛʥʘ ʪʘ ʦʙʭʚʘʪʫ ʰʠʾ (ʪʘʙʣ. 5.3). ʂʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 50,4 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʨʘʭʦʚʫʶʯʠ, 

ʱʦ F=4,24 ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,25), 

ʤʠ ʥʝ ʤʦʞʝʤʦ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʚʠ-

ʩʦʢʦ ʟʥʘʯʫʱʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ (ʨ<0,01) ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ, ʟʛʽ-

ʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. 5.3). 

ʊʘʙʣʠʮʷ 5.3 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) Mʘʭ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: Mʘʭ 

R= 0,710 R
2
= 0,504 Adjusted R

2
= 0,385 

F(6,25)=4,24 p<0,0045 Std.Error of estimate: 0,112 

 BETA 

St. Err. 

of 

BETA 

B 
St. Err. 

of B 
t(25) p-level 

Intercpt   0,273 0,703 0,388 0,701 

PSG -0,616 0,196 -0,059 0,019 -3,142 0,004 

GGR 0,685 0,180 0,085 0,022 3,802 0,001 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.3 

GZPL -0,632 0,193 -0,031 0,010 -3,270 0,003 

SGK 0,310 0,150 0,022 0,011 2,059 0,050 

EPB 0,293 0,162 0,082 0,045 1,811 0,082 

OBSH 0,279 0,194 0,036 0,025 1,434 0,164 

Analysis of Variance; DV: Mʘʭ 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 0,321 6 0,054 4,238 0,0045 

Residual 0,316 25 0,013   

Total 0,637     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. GGR ï ʊʐɾʉ ʥʘ ʛʨʫʜʷʭ; 

2. GZPL ï ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ; 

3. SGK ï ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ; 

4. EPB ï ʐɼɽ ʩʪʝʛʥʘ. 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

Mʘʭ (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,273 ï 0,059 ³ ʧʦʧʝ-

ʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ + 0,085 ³ ʊʐɾʉ ʥʘ ʛʨʫʜʷʭ ï 0,031 ³ ʊʐɾʉ 

ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ + 0,022 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ + 0,082 ³ 

ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ + 9,206 ³ ʐɼɽ ʩʪʝʛʥʘ. 

 

ʋʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ (Min) ʫ ʜʚ̔-

ʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 

5.4). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ ʥʘ 75,6 %. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ F=10,63, ʱʦ ʻ ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠ-

ʯʥʝ ʜʦʨʽʚʥʶʻ 7,24), ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ 

ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ (ʨ<0,001), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ 

ʘʥʘʣʟ̔ʫ (ʜʠʚ. ʪʘʙʣ. 5.4). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

Min (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 2,228 ï 0,053 ³ ʧʦʧʝ-

ʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ + 0,024 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ï 
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0,012 ³ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ ï 0,038 ³ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ ï 0,040 ³ ʦʙʭʚʘʪ 

ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ + 0,025 ³ ʤôʷʟʦʚʫ ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ  + 0,033 ³ 

ʦʙʭʚʘʪ ʰʠʾ. 

 

ʊʘʙʣʠʮʷ 5.4 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) Min ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: Min  

R= 0,869 R
2
= 0,756 Adjusted R

2
= 0,685 

F(7,24)= 10,63 p<0,0000 Std.Error of estimate: 0,060 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(24) p-level 

Intercpt   2,228 0,483 4,609 0,0001 

PSG -0,754 0,149 -0,053 0,011 -5,077 0,0000 

SGK 0,444 0,114 0,024 0,006 3,893 0,0007 

GGL -0,329 0,125 -0,012 0,005 -2,625 0,0148 

TROCH -0,604 0,192 -0,038 0,012 -3,142 0,0044 

OBPR1 -0,416 0,172 -0,040 0,017 -2,409 0,0240 

MM 0,951 0,214 0,025 0,006 4,441 0,0002 

OBSH 0,345 0,146 0,033 0,014 2,366 0,0264 

Analysis of Variance; DV: Min 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 0,267 7 0,038 10,63 0,0000 

Residual 0,086 24 0,004   

Total 0,353     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. OBPR1 ï ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ; 

2. MM ï ʤôʷʟʦʚʘ ʤʘʩʘ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ. 

ʂʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʦʟʤʘʭʫ R-R ʽʥʪʝʨʚʘʣʫ (VR) ʫ ʜʽʚʯʘʪ ʟ ʛʽ-

ʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠ-

ʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. 5.5). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 75,6 % ʦʙʫʤʦʚ-

ʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʆʩʢʽʣʴʢʠ F=10,65 ʽ ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ 
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ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 7,24) ï ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʻ ʟʥʘʯʠʤʠʤ 

(ʨ<0,001), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. 

5.5). 

ʊʘʙʣʠʮʷ 5.5 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) VR ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʣ̔ʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: VR 

R= 0,870 R
2
= 0,756 Adjusted R

2
= 0,685 

F(7,24)=10,65 p<0,0000 Std.Error of estimate: 0,053 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(24) p-level 

Intercpt   1,128 0,872 1,294 0,2080 

LX 3,300 0,778 0,280 0,066 4,244 0,0003 

OBPR1 0,784 0,158 0,067 0,013 4,973 0,0000 

OBB 1,171 0,252 0,029 0,006 4,653 0,0001 

S -7,234 2,077 -6,031 1,731 -3,483 0,0019 

W 7,210 2,384 0,097 0,032 3,024 0,0059 

PSG 0,419 0,140 0,026 0,009 2,988 0,0064 

OBGK3 -0,879 0,177 -0,013 0,003 -4,973 0,0000 

Analysis of Variance; DV: VR 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 0,207 7 0,030 10,65 0,0000 

Residual 0,067 24 0,003   

Total 0,274     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. LX ï ʝʢʪʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ; 

2. OBB ï ʦʙʭʚʘʪ ʩʪʝʛʥʘ; 

3. OBGK3 ï ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ. 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

VR (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 1,128 + 0,280 ³ ʝʢʪʦʤʦ-

ʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ + 0,067 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ + 



 105 

0,029 ³ ʦʙʭʚʘʪ ʩʪʝʛʥʘ ï 6,031 ³ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʪʽʣʘ + 0,097 ³ ʤʘʩʫ ʪʽʣʘ + 0,026 ³ 

ʧʦʧʝʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ ï 0,013 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦ-

ʢʽʡʥʦʤʫ ʩʪʘʥʽ. 

 

ʜʝ (ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ), ʢʦʤʧʦʥʝʥʪʠ ʩʦʤʘʪʦʪʠʧʫ ʟʘ ʍʽʪ-ʂʘʨʪʝʨ ï ʚ ʙʘ-

ʣʘʭ. 

ɹʽʣʴʰʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚ ʤʦʜʝʣʽ ʽʥʜʝʢʩʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʽʚʥʦʚʘʛʠ (IVR) ʫ ʜ̔ -

ʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨ-

ʥʽʩʪʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʧʦʢʘʟʥʠʢʽʚ ʤʘʩʠ ʪʽʣʘ ʪʘ ʤôʷʟʦʚʦʾ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (ʪʘʙʣ. 

ɻ.4). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 41,4 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥ-

ʥʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ F=4,78 ʻ ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ 

ʜʦʨʽʚʥʶʻ 4,27), ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,01) (ʜʠʚ. ʪʘʙʣ. ɻ.4). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

IVR (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 997,8 ï 29,56 ³ ʦʙʭʚʘʪ 

ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ + 4,492 ³ ʤʘʩʫ ʪʽʣʘ ï 23,10 ³ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟ-

ʤʽʨ ʪʘʟʘ + 10,44 ³ ʤôʷʟʦʚʫ ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ. 

 

ɹʽʣʴʰʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚ ʤʦʜʝʣʽ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʠʪʤʫ (VPR) ʫ 

ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨ-

ʥʽʩʪʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʦʙʭʚʘʪʫ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (ʪʘʙʣ. ɻ.5). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝ-

ʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 15,2 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʅʝ ʟʚʘʞʘʶʯʠ 

ʥʘ ʪʝ, ʱʦ F=2,60 ʽ ʻ ʜʝʱʦ ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦ-

ʨʽʚʥʶʻ 2,29), ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʥʝ ʜʦ-

ʩʷʛʘʻ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (ʨ=0,092) (ʜʠʚ. ʪʘʙʣ. ɻ.5). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

VPR (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 8,955 ï 0,425 ³ ʝʢʪʦ-

ʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ ï 0,188 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ ʽʥʜʝʢʩʫ ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ (IN) ʫ ʜʽʚʯʘʪ ʟ 
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ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʝ ʜʦʩʷʛʘʶʪʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (ʪʘʙʣ. ɻ.6). ʂʦ-

ʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 9,9 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ F=3,28 ʽ ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ 

ʜʦʨʽʚʥʶʻ 1,30), ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦ-

ʣʽʥʦʤ ʥʝ ʻ ʟʥʘʯʠʤʠʤ (ʨ=0,080) (ʜʠʚ. ʪʘʙʣ. ɻ.6). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

IN (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -126 + 22,72 ³ ʐɼɽ ʩʪʝ-

ʛʥʘ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ (VLF) ʫ 

ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨ-

ʥʽʩʪʴ ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. 5.6). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 79,8 

% ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ F=16,42 ʽ ʻ ʟʥʘʯʥʦ ʙʽ-

ʣʴʰʠʤ ʥʽʞ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,25), ʤʦʞʥʘ ʦʜʥʦʟʥʘʯ-

ʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʚʠʩʦʢʦ ʟʥʘʯʫʱʠʡ, ʱʦ ʧʽʜʪʚʝ-

ʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 5.6). 

ʊʘʙʣʠʮʷ 5.6 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) VLF ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: VLF  

R= 0,893 R
2
= 0,798 Adjusted R

2
= 0,749 

F(6,25)=16,42 p<0,0000 Std.Error of estimate: 1015,2 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(25) p-level 

Intercpt   -9093 5008,7 -1,816 0,0815 

OBGK2 -1,333 0,163 -423,0 51,61 -8,196 0,0000 

TROCH 0,452 0,165 544,9 198,6 2,744 0,0111 

EPPL 0,992 0,183 4704 867,4 5,422 0,0000 

OM -0,520 0,200 -1075 413,0 -2,603 0,0153 

OBB 1,046 0,241 557,8 128,8 4,332 0,0002 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.6 

OBG1 -0,649 0,177 -573,2 156,4 -3,665 0,0012 

Analysis of Variance; DV: VLF 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 101499289 6 169165481 16,42 0,0000 

Residual 25764410 25 1030576   

Total 127263699     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. EPPL ï ʐɼɽ ʧʣʝʯʘ; 

2. OBG1 ï ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ. 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

VLF (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -9093 ï 423,0 ³ ʦʙʭʚʘʪ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ + 544,9 ³ ʤʞ̔ʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 4701 ³ ʐɼɽ 

ʧʣʝʯʘ ï 1075 ³ ʢʽʩʪʢʦʚʫ ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ + 557,8 ³ ʦʙʭʚʘʪ ʩʪʝʛʥʘ ï 573,2 ³ 

ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ (LF) ʫ ʜʽʚʯʘʪ 

ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ 

ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. 5.7). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 66,4 % ʦʙʫʤʦ-

ʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ F=8,24 ʽ ʻ ʙʽʣʴʰʠʤ, ʥʽʞ 

ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,25), ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨ-

ʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʚʠʩʦʢʦ ʟʥʘʯʫʱʠʡ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽ 

ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 5.7). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

LF (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 1461 + 169,1 ³ ʊʐɾʉ 

ʥʘ ʩʪʝʛʥʽ ï 179,1 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ + 717,0 ³ ʤʽʞʚʝʨʪ-

ʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ ï 234,3 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ï 121,5 ³ ʦʙʭʚʘʪ 

ʩʪʝʛʦʥ + 966,8 ³ ʐɼɽ ʧʣʝʯʘ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ (ʅF) ʫ ʜʚ̔- 



 108 

ʊʘʙʣʠʮʷ 5.7 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) LF ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʣ̔ʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: LF  

R= 0,815 R
2
= 0,664 Adjusted R

2
= 0,584 

F(6,25)=8,24 p<0,0001 Std.Error of estimate: 713,1 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(25) p-level 

Intercpt   1461 3043,2 0,480 0,6352 

GBD 0,740 0,180 169,1 41,12 4,112 0,0004 

OBGK3 -1,012 0,221 -179,1 39,11 -4,578 0,0001 

TROCH 1,090 0,215 717,0 141,6 5,064 0,0000 

SGK -0,426 0,131 -234,3 72,16 -3,247 0,0033 

OBBB -0,584 0,199 -121,5 41,44 -2,932 0,0071 

EPPL 0,374 0,140 966,8 362,3 2,668 0,0132 

Analysis of Variance; DV: LF 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 25155409 6 4192568 8,244 0,0001 

Residual 12713373 25 508535   

Total 37868782     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. GBD ï ʪʦʚʱʠʥʘ ʐɾʉ ʥʘ ʩʪʝʛʥʽ; 

2. OBBB ï ʦʙʭʚʘʪ ʩʪʝʛʦʥ. 

ʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʢʨʽʤ ʟʦ-

ʚʥʽʰʥʴʦʾ ʢʦʥôʶʛʘʪʠ (ʪʘʙʣ. 5.8). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 66,1 % ʦʙʫʤʦʚʣʶʻ 

ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ F=8,13 ʽ ʻ ʙʽʣʴʰʠʤ ʟʘ ʨʦʟʨʘʭʫʥ-

ʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,25), ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʻ ʟʥʘʯʫʱʠʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 5.8). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ʅF (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -20674 ï 681,9 ³ ʚʠʩʦʪʫ 

ʣʦʙʢʦʚʦʾ ʪʦʯʢʠ + 615,2 ³ ʟʦʚʥʽʰʥʶ ʢʦʥôʶʛʘʪʫ + 2529 ³ ʝʢʪʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ 
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ʩʦʤʘʪʦʪʠʧʫ + 1400 ³ ʦʙʭʚʘʪ ʰʠʾ + 685,6 ³ ʦʙʭʚʘʪ ʩʪʝʛʥʘ ï 210,6 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ. 

 

ʊʘʙʣʠʮʷ 5.8 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) ʅF ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʣ̔ʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: ʅF 

R= 0,813 R
2
= 0,661 Adjusted R

2
= 0,580 

F(6,25)=8,13 p<0,0001 Std.Error of estimate: 1644,6 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(25) p-level 

Intercpt   -20674 9474,8 -2,182 0,0387 

ATL -1,145 0,181 -681,9 107,6 -6,335 0,0000 

CONJ 0,285 0,157 615,2 340,4 1,807 0,0827 

LX 1,103 0,200 2529 458,8 5,512 0,0000 

OBSH 0,615 0,177 1400 402,9 3,474 0,0019 

OBB 1,027 0,282 685,6 188,5 3,637 0,0013 

OBGK2 -0,530 0,206 -210,6 82,03 -2,567 0,0166 

Analysis of Variance; DV: ʅF 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 131969599 6 21994933 8,132 0,0001 

Residual 67618913 25 2704756   

Total 199588513     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. ATL ï ʚʠʩʦʪʘ ʣʦʙʢʦʚʦʾ ʪʦʯʢʠ; 

2. CONJ ï ʟʦʚʥʽʰʥʶʷ ʢʦʥôʶʛʘʪʘ. 

ʂʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦ-

ʢʠʭ ʯʘʩʪʦʪ (LF/HF) ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩ-

ʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. 5.9). ʂʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 66,8 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɿʚʘʞʘʶʯʠ, ʱʦ 

F=8,37 ï ʙʽʣʴʰʠʡ, ʥʽʞ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,25), ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʻ ʚʠʩʦʢʦ ʟʥʘʯʫʱʠʤ, ʱʦ ʧʽʜʪʚʝʨ-
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ʜʞʝʥʦ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 5.9). 

ʊʘʙʣʠʮʷ 5.9 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) LF/HF  ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʢ̔ʫ. 

Regression Summary for Dependent Variable: LF/HF  

R= 0,817 R
2
= 0,668 Adjusted R

2
= 0,588 

F(6,25)=8,37 p<0,0001 Std.Error of estimate: 0,506 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(25) p-level 

Intercpt   -4,789 2,558 -1,872 0,0729 

OBK 0,371 0,141 0,324 0,123 2,629 0,0144 

CONJ -0,481 0,151 -0,323 0,101 -3,183 0,0039 

PSG 0,694 0,149 0,363 0,078 4,649 0,0001 

EPPR 0,711 0,152 1,469 0,315 4,670 0,0001 

EPB -0,489 0,161 -0,753 0,247 -3,044 0,0054 

ATV -0,338 0,134 -0,050 0,020 -2,529 0,0181 

Analysis of Variance; DV: LF/HF  

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 12,87 6 2,145 8,371 0,0001 

Residual 6,405 25 0,256   

Total 19,27     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. OBK ï ʦʙʭʚʘʪ ʢʠʩʪʽ; 

2. ATV ï ʚʠʩʦʪʘ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ. 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

LF/HF  (ʜʽʚʯʘʪʘ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -4,789 + 0,324 ³ ʦʙ-

ʭʚʘʪ ʢʠʩʪʽ ï 0,323 ³ ʟʦʚʥʽʰʥʶ ʢʦʥôʶʛʘʪʫ + 0,363 ³ ʧʦʧʝʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜ-

ʥʠʥʥʠʡ ʨʦʟʤʽʨ + 1,469³ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ ï 0,753 ³ ʐɼɽ ʩʪʝʛʥʘ ï 0,050 ³ ï ʚʠ-

ʩʦʪʫ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ. 

 

ɼʣʷ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʝ ʙʫʣʠ ʚʟʘʛʘʣʽ ʧʦʙʫʜʦ-

ʚʘʥʽ ʤʦʜʝʣʽ ʜʣʷ ʧʦʢʘʟʥʠʢʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ R-R 
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ʽʥʪʝʨʚʘʣʽʚ (SDNN), ʷʢʠʡ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʨʫʧʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝ-

ʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʪʘ ʧʦʢʘʟʥʠʢʘ ʩʫʤʘʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘ-

ʟʦʥʘʭ (FO), ʷʢʠʡ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʨʫʧʠ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ 

ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ. 

 

 

5.2. ʄʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʚ ʟʜʦʨʦʚʠʭ 

ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ SDNN ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʫ 

ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (ʪʘʙʣ. ɻ.7). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 19,4 % ʦʙʫʤʦʚ-

ʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ F=4,40 ʽ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫ-

ʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 4,73), ʤʠ ʥʝ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʫʱʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ (ʨ<0,01) 

ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ, ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. ɻ.7). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

SDNN (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 115,8 ï 6,411 ³ ʦʙʭʚʘʪ 

ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 3,516 ³ ʤʽʞʛʨʝʙʝʥʝʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 1,850 ³ 

ʤôʷʟʦʚʫ ʤʘʩʘ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ï 3,984 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ. 

 

ɹʽʣʴʰʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʜʝʣʽ PNN50 ï ʚʽʣʴʥʠʡ ʯʣʝʥ, ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ 

ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ  ̔ʚʠʩʦʪʘ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦ-

ʜʠʥʘʤʽʢʠ ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (ʨ ʚʽʜ 0,070 ʜʦ 0,84) (ʪʘʙʣ. 

ɻ.8). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 12,3 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ 

ʟʤʽʥʥʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ F=3,46 ʽ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠ-

ʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 3,74), ʤʠ ʥʝ ʤʦʞʝʤʦ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ 

ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʫʱʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ (ʨ<0,05) ʨʽʚʝʥʴ ʤʦʜʝʣʽ 
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ʟʘʛʘʣʦʤ, ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. ɻ.8). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

PNN50 (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 9,935 + 0,549 ³ ʦʙ-

ʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ ï 4,438 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 

0,660 ³ ʚʠʩʦʪʫ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ. 

 

ʋʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ RMSSD ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. ɻ.9). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘ-

ʮʽʾ R
2
 ʣʠʰʝ ʥʘ 9,5 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʆʩʢʽʣʴʢʠ F=3,95 ʻ 

ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 2,75), ʤʦʞʥʘ ʩʪʚʝʨ-

ʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,05) (ʜʠʚ. ʪʘʙʣ. ɻ.9). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

RMSSD (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 154,6 ï 10,11 ³ ʦʙ-

ʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 0,945 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ ʄʦ ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ ʚʽʢʫ (AGE) 

(ʪʘʙʣ. ɻ.10). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 13,1 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ 

ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʻ ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ 

(F=5,67; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 2,75), ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝ-

ʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨ-

ʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,01) (ʜʠʚ. ʪʘʙʣ. ɻ.10). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ʄʦ (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,414 + 0,012 ³ ʊʐɾʉ ʥʘ 

ʛʦʤʽʣʮʽ + 0,023 ³ ʚʽʢ, 

 

ʜʝ (ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ), ʚʽʢ ï ʫ ʨʦʢʘʭ. 

ɹʽʣʴʰʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʤʦʜʝʣʽ ɸʄʦ ï ʐɼɽ ʛʦʤʽʣʢʠ, ʤʽʞʛʨʝʙʝʥʝʚʠʡ ʨʦʟ-
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ʤʽʨ ʪʘʟʘ, ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ, ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ 

ʨʦʟʤʽʨ ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʝ ʤʘʁ ʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʾ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ (ʨ ʜʦʨʽʚʥʶʻ ʚʽʜ 0,066 ʜʦ 0,160) (ʪʘʙʣ. ɻ.11). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘ-

ʮʽʾ R
2
 ʣʠʰʝ ʥʘ 20,8 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 

F=3,78 ï ʤʝʥʰʝ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 5,72), ʥʝ ʤʦ-

ʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʫʱʠʡ, ʥʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ (ʨ<0,01) ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ, ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. ɻ.11). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ɸʄʦ (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 79,42 ï 0,527 ³ ʚʠʩʦʪʫ 

ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ + 4,382 ³ ʐɼɽ ʛʦʤʽʣʢʠ ï 1,049 ³ ʤʽʞʛʨʝʙʝʥʝʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 

1,827 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 1,199 ³ ʧʦʧʝʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫ-

ʜʥʠʥʥʠʡ ʨʦʟʤʽʨ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ NNM ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ ʊʐɾʉ ʥʘ 

ʧʝʨʝʜʧʣʽʯʯʽ (ʪʘʙʣ. ɻ.12). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 29,9 % ʦʙʫʤʦʚʣʶʻ 

ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘ-

ʯʝʥʥʷ (F=5,04; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,71), ʱʦ ʥʝ ʜʘʻ ʟʤʦʛʫ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨ-

ʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨ-

ʥʠʡ (ʨ<0,001) ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ, ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

(ʜʠʚ. ʪʘʙʣ. ɻ.12). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

NNM (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 1,438 + 0,009 ³ ʦʙʭʚʘʪ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ ï 0,042 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ 

+ 0,015 ³ ʤôʷʟʦʚʫ ʤʘʩʘ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ + 0,045 ³ ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ 

ʧʣʝʯʘ ï 0,008 ³ ʦʙʭʚʘʪ ʩʪʝʛʦʥ ï 0,030 ³ ʊʐɾʉ ʥʘ ʧʝʨʝʜʧʣʽʯʯʽ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ Mʘʭ ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 
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ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʥʷʪʢʦʤ ʦʙʭʚʘʪʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ 

ʩʪʘʥʽ (ʪʘʙʣ. ɻ.13). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʪʽʣʴʢʠ ʥʘ 21,5 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩ-

ʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʆʩʢʽʣʴʢʠ F=5,00 ʻ ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F 

ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 4,73), ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ 

ʟʥʘʯʠʤʠʡ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,01) 

(ʜʠʚ. ʪʘʙʣ. ɻ.13). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

Mʘʭ (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,849 + 0,026 ³ ʚʽʢ + 

0,014 ³ ʤôʷʟʦʚʫ ʤʘʩʘ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ï 0,046 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝ-

ʪʠʥʽ + 0,006 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ Min ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʾ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʢʨʽʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. 

ɻ.14). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 28,0 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ 

ʟʤʥ̔ʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʻ ʜʝʱʦ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F=5,62; F 

ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 5,72), ʱʦ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʨʝʛʨʝʩʽʡʥʠʡ ʣʥ̔ʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ (ʨ<0,001) 

ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. ɻ.14). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

Min (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,374 + 0,023 ³ ʚʽʢ + 

0,026 ³ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ ï 0,017 ³ ʤʽʞʦʩʪʴʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 

0,006 ³ ʦʙʭʚʘʪ ʩʪʝʛʥʘ ï 0,045 ³ ʝʥʜʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ VR ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ  ̔ʩʘʛʽʪʘʣʴʥʦʛʦ 

ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (ʪʘʙʣ. ɻ.15). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʪʽʣʴʢʠ ʥʘ 25,9 % 

ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫ-

ʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F=5,05; F ʢʨʠʪʠʯʥʝ ʜʦʨʚ̔ʥʶʻ 5,72), ʪʦʤʫ ʥʝ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩ-
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ʪʦʚʽʨʥʠʡ ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) 

(ʜʠʚ. ʪʘʙʣ. ɻ.15). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

VR (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,413 ï 0,022 ³ ʦʙʭʚʘʪ ʧʝ-

ʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 0,016 ³ ʤʽʞʦʩʪʴʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 0,004 ³ ʩʠʣʫ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ ï 0,056 ³ ʐɼɽ ʛʦʤʽʣʢʠ + 0,010 ³ ʩʘ-

ʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ. 

 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʤʦʜʝʣʽ ɯVR ï ʚʽʣʴʥʠʡ ʯʣʝʥ, ʽʥʜʝʢʩ ʚʽʢʫ, 

ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ, ʩʠʣʘ ʩʪʠʩʢʘʥʥʷ ʧʨʘʚʦʾ ʢʠʩʪʽ ʥʝ ʤʘʶʪʴ ʜʦʩ-

ʪʘʪʥʴʦ ʚʠʩʦʢʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (ʨ ʜʦʨʽʚʥʶʻ ʚʽʜ 0,052 ʜʦ 0,243) (ʪʘʙʣ. ɻ.16). ʂʦʝʬ̔-

ʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 24,7 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ F=4,60 ʽ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ 

ʜʦʨʽʚʥʶʻ 5,70), ʥʝ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ 

ʧʦʣʽʥʦʤ ʟʥʘʯʫʱʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ (ʨ<0,01) ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. ɻ.16). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ɯVR (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 160,5 ï 7,274 ³ ʚʽʢ + 27,13 

³ ʐɼɽ ʛʦʤʽʣʢʠ ï 9,161 ³ ʤʽʞʦʩʪʴʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 10,47 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ 

ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 1,818 ³ ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ. 

 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʤʦʜʝʣʽ VʈR ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ. ʃʠʰʝ ʢʦʝʬʽʮʽʻʥʪʠ ʩʠʣʠ ʩʪʠʩʢʘʥʥʷ ʧʨʘʚʦʾ ʢʠʩʪʽ ʪʘ ʚʠʩʦʪʠ ʚʝʨʪʣʶ-

ʛʦʚʦʾ ʪʦʯʢʠ ʥʝ ʜʦʩʷʛʘʶʪʴ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (ʪʘʙʣ. ɻ.17). ʂʦʝʬ̔ʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 

ʣʠʰʝ ʥʘ 28,6 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɿʚʘʞʘʶʯʠ, ʱʦ F=5,62 ʽ ʻ 

ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 5,70), ʥʝ ʤʦʞʥʘ ʦʜ-

ʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʫʱʠʡ, ʥʘʚʽʪʴ ʟʘ 

ʜʦʩʪʦʚʽʨʥʦʛʦ (ʨ<0,001) ʨʽʚʥʷ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘ-

ʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. ɻ.17). 
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ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

VʈR (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 14,21 ï 0,221 ³ ʚʽʢ + 0,604 

³ ʢʽʩʪʢʦʚʫ ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ï 0,345 ³ ʟʦʚʥʽʰʥʶ ʢʦʥôʶʛʘʪʫ ï 0,047 ³ ʩʠʣʫ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ ï 0,049 ³ ʚʠʩʦʪʫ ʚʝʨʪʣʛʁʦʚʦʾ ʪʦʯʢʠ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ IN ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʢʨʽʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ ʪʘ ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ (ʪʘʙʣ. ɻ.18). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 29,3 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩ-

ʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ 

(F=4,77; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,69), ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ ʨʽʚʝʥʴ 

ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.18). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

IN (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 28,28 ï 7,244 ³ ʚʽʢ + 17,14 

³ ʐɼɽ ʛʦʤʽʣʢʠ + 12,17 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ï 3,687 ³ ʩʘʛʽʪʘ-

ʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ï 5,094 ³ ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ ï 1,758 ³ 

ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ. 

 

ɺ ʤʦʜʝʣʽ FO ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʙʽʣʴʰʽʩʪʴ ʢʦʝ-

ʬʽʮʽʻʥʪʽʚ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ, ʚʠʩʦʪʠ ʣʦʙʢʦ-

ʚʦʾ ʪʦʯʢʠ ʪʘ ʤʝʟʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʦʤʘʪʦʪʠʧʫ (ʪʘʙʣ. ɻ.19). ʂʦʝʬʽʮʽʻʥʪ ʜʝ-

ʪʝʨʤʽʥʘʮʽʾ R
2
 ʫʩʴʦʛʦ ʥʘ 26,7 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ 

ʌʽʰʝʨʘ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F=4,31; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 

6,71), ʪʦʤʫ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠ-

ʤʠʡ, ʥʝ ʤʦʞʥʘ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʟʘ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.19). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

FO (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 21848 + 376,1 ³ ʚʠʩʦʪʫ 

ʣʦʙʢʦʚʦʾ ʪʦʯʢʠ ï 1272 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 452,9 ³ ʤôʷʟʦʚʫ 
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ʤʘʩʘ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ + 752,3 ³ ʤʽʞʛʨʝʙʝʥʝʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ ï 413,2 ³ ʚʠʩʦʪʫ ʥʘʜ-

ʛʨʫʜʠʥʥʦʾ ʪʦʯʢʠ ï 983,4 ³ ʤʝʟʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ. 

 

ɿʘ ʚʠʥʷʪʢʦʤ ʢʦʝʬʽʮʽʻʥʪʘ ʐɼɽ ʛʦʤʽʣʢʠ ʫʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ VLF ʫ ʜʚ̔-

ʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 

ɻ.20). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 28,4 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ 

ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F=4,69; F ʢʨʠ-

ʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,71), ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ 

ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʭʦʯʘ ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʻ ʜʦʩʪʦʚʽʨʥʠʤ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.20). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

VLF (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -10571 + 317,7 ³ ʚʠʩʦʪʫ 

ʣʦʙʢʦʚʦʾ ʪʦʯʢʠ ï 146,5 ³ ʚʠʩʦʪʫ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ + 168,3 ³ ʦʙʭʚʘʪ ʩʪʝʛʦʥ ï 

8201 ³ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ï 2965 ³ ʐɼɽ ʩʪʝʛʥʘ + 2456 ³ ʐɼɽ ʛʦʤʽʣʢʠ. 

 

ɹʽʣʴʰʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʤʦʜʝʣʽ LF ï ʚʽʣʴʥʠʡ ʯʣʝʥ, ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ 

ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ, ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ  ̔ʦʙʭʚʘʪ ʰʠʾ ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪ-

ʥʴʦ ʚʠʩʦʢʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (ʨ ʜʦʨʽʚʥʶʻ ʚʽʜ 0,080 ʜʦ 0,838) (ʪʘʙʣ. ɻ.21). ʂʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 34,2 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʨʘʭʦ-

ʚʫʶʯʠ, ʱʦ F=6,14 ʽ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 

6,71), ʥʝ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ 

ʟʥʘʯʫʱʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ (ʨ<0,001) ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʟʘ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. ɻ.21). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

LF (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 799,5 + 132,2 ³ ʤôʷʟʦʚʫ 

ʤʘʩʘ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ï 225,1 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 101,3 ³ ʚʠ-

ʩʦʪʫ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ ï 416,7 ³ ʢʽʩʪʢʦʚʫ ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ + 126,2 ³ ʩʘʛʽʪʘ-

ʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ï 215,1 ³ ʦʙʭʚʘʪ ʰʠʾ. 
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ɺ ʤʦʜʝʣʽ ʅF ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʙʽʣʴʰʽʩʪʴ ʢʦʝ-

ʬʽʮʽʻʥʪʽʚ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʨ̔ʥʽʩʪʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ ʪʘ 

ʐɼɽ ʛʦʤʽʣʢʠ (ʪʘʙʣ. ɻ.22). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʫʩʴʦʛʦ ʥʘ 24,9 % ʦʙʫʤʦʚ-

ʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ (F=3,92; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,71), ʪʦʤʫ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʥʝ ʤʦʞʥʘ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ 

ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʟ̔ʫ (ʨ<0,01) (ʜʠʚ. ʪʘʙʣ. ɻ.22). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ʅF (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -6310 ï 962,9 ³ ʦʙʭʚʘʪ 

ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 217,3 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ 

+ 592,1 ³ ʤʽʞʦʩʪʴʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 561,8 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 

388,6 ³ ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ ï 1527 ³ ʐɼɽ ʛʦʤʽʣʢʠ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ LF/HF ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘ-

ʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ 

(ʪʘʙʣ. ɻ.23). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʪʽʣʴʢʠ ʥʘ 11,8 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ 

ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʆʩʢʽʣʴʢʠ F=5,02, ʱʦ ʻ ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F 

ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 2,75), ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ 

ʟʥʘʯʠʤʠʡ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,01) 

(ʜʠʚ. ʪʘʙʣ. ɻ.23). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

LF/HF  (ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -1,377 + 0,324 ³ ʐɼɽ 

ʩʪʝʛʥʘ ï 0,050 ³ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ. 

 

 

5.3. ʄʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʚ ʟʜʦʨʦʚʠʭ 

ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

 

 

ʋʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ SDNN ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠ-
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ʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 5.10). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘ-

ʮʽʾ R
2
 ʥʘ 81,0 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ 

F=11,12 ï ʙʽʣʴʰʠʡ, ʥʽʞ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 5,13), ʤʦʞ-

ʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʻ ʚʠʩʦʢʦ ʟʥʘʯʫʱʠʤ, ʱʦ ʧʽʜʪ-

ʚʝʨʜʞʝʥʦ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 5.10). 

ʊʘʙʣʠʮʷ 5.10 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) SDNN ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: SDNN 

R= 0,900 R
2
= 0,810 Adjusted R

2
= 0,738 

F(5,13)=11,12 p<0,0003 Std.Error of estimate: 8,498 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(13) p-level 

Intercpt   114,6 50,54 2,268 0,0411 

OBK -0,552 0,147 -6,712 1,788 -3,753 0,0024 

OBG2 1,038 0,170 11,59 1,894 6,118 0,0000 

TROCH -0,767 0,197 -9,689 2,488 -3,895 0,0018 

H 0,673 0,188 1,417 0,397 3,569 0,0034 

EPG -0,447 0,190 -18,99 8,060 -2,356 0,0348 

Analysis of Variance; DV: SDNN 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 4013 5 802,6 11,11 0,0003 

Residual 938,7 13 72,21   

Total 4951     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. OBG2 ï ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ; 

2. H ï ʜʦʚʞʠʥʘ ʪʽʣʘ; 

3. EPG ï ʐɼɽ ʛʦʤʽʣʢʠ. 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

SDNN (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 114,6 ï 6,712 ³ ʦʙ-

ʭʚʘʪ ʢʠʩʪʽ + 11,59 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 9,689 ³ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ 
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ʨʦʟʤʽʨ ʪʘʟʘ + 1,417 ³ ʜʦʚʞʠʥʫ ʪʽʣʘ ï 18,99 ³ ʐɼɽ ʛʦʤʽʣʢʠ. 

 

ʋʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ PNN50 ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦ-

ʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 5.11). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽ-

ʥʘʮʽʾ R
2
 ʥʘ 89,5 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʟʥʘʯ-

ʥʦ ʧʝʨʝʚʝʨʰʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F=17,10; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,12), ʪʦʤʫ 

ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 

5.11). 

ʊʘʙʣʠʮʷ 5.11 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) PNN50 ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: PNN50 

R= 0,946 R
2
= 0,895 Adjusted R

2
= 0,843 

F(6,12)=17,10 p<0,0000 Std.Error of estimate: 6,439 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(12) p-level 

Intercpt   309,9 40,11 7,727 0,0000 

GB 1,409 0,202 7,358 1,055 6,977 0,0000 

OBK -0,417 0,128 -4,967 1,519 -3,269 0,0000 

PNG -0,879 0,201 -6,809 1,561 -4,362 0,0000 

EPPL -0,390 0,102 -20,19 5,283 -3,821 0,0000 

OBG1 0,645 0,171 3,834 1,018 3,764 0,0000 

OBBB -0,552 0,166 -1,218 0,366 -3,325 0,0000 

Analysis of Variance; DV: PNN50 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 4253 6 708,8 17,10 0,0000 

Residual 497,4 12 41,45   

Total 4750     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. GB ï ʪʦʚʱʠʥʫ ʐɾʉ ʥʘ ʙʦʮʽ; 

2. PNG ï ʧʦʧʝʨʝʯʥʠʡ ʥʠʞʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ. 
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ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

PNN50 (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 309,9 + 7,358 ³ 

ʊʐɾʉ ʥʘ ʙʦʮʽ ï 4,967 ³ ʦʙʭʚʘʪ ʢʠʩʪʽ ï 6,809 ³ ʧʦʧʝʨʝʯʥʠʡ ʥʠʞʥʴʦʛʨʫʜʥʠʥʥʠʡ 

ʨʦʟʤʽʨ ï 20,19 ³ ʐɼɽ ʧʣʝʯʘ + 3,834 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ï 1,218 ³ 

ʦʙʭʚʘʪ ʩʪʝʛʦʥ. 

 

ʂʨʽʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ, ʫʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ RMSSD ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝ-

ʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 5.12). 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 95,7 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. 

ʆʩʢʽʣʴʢʠ F=34,83 ï ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ 

ʜʦʨʽʚʥʶʻ 7,11), ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠ-

ʤʠʡ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. 

ʪʘʙʣ. 5.12). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

RMSSD (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 68,72 + 3,717 ³ 

ʊʐɾʉ ʥʘ ʙʦʮʽ ï 2,187 ³ ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ + 

3,094 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ + 3,260 ³ ʜʦʚʞʠʥʫ ʪʽʣʘ ï 4,356 ³ 

ʚʠʩʦʪʫ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ ï 12,94 ³ ʐɼɽ ʛʦʤʽʣʢʠ. 

 

ʊʘʙʣʠʮʷ 5.12 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) RMSSD ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: RMSSD 

R= 0,978 R
2
= 0,957 Adjusted R

2
= 0,929 

F(7,11)=34,83 p<0,0000 Std.Error of estimate: 5,464 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(11) p-level 

Intercpt   68,72 32,88 2,090 0,0606 

GB 0,562 0,081 3,717 0,538 6,913 0,0000 

 



 122 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.12 

PRK -0,468 0,068 -2,187 0,320 -6,835 0,0000 

OBPR1 0,369 0,084 3,094 0,704 4,392 0,0011 

H 1,248 0,135 3,260 0,353 9,233 0,0000 

ATP -0,844 0,130 -4,356 0,673 -6,475 0,0000 

EPG -0,302 0,103 -12,94 4,397 -2,943 0,0134 

Analysis of Variance; DV: RMSSD 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 7278 7 1040 34,83 0,0000 

Residual 328,4 11 29,85   

Total 7606     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ PRK ï ʩʠʣʫ ʩʪʠʩʢʘʥʥʷ ʧʨʘʚʦʾ ʢʠʩʪʽ; 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ ʧʦʢʘʟʥʠʢʘ ʄʦ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝ-

ʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. 

5.13). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ ʥʘ 80,6 

%. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʟʥʘʯʥʦ ʧʝʨʝʚʝʨʰʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F=10,81; F ʢʨʠ-

ʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 5,13) ï ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʠʤʽʩʪʴ ʨʝʛʨʝʩʽʡʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʧʦʣʽ-

ʥʦʤʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. 

ʪʘʙʣ. 5.13). 

ʊʘʙʣʠʮʷ 5.13 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) ʄʦ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: ʄʦ 

R= 0,898 R
2
= 0,806 Adjusted R

2
= 0,732 

F(5,13)=10,81 p<0,0003 Std.Error of estimate: 0,056 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(13) p-level 

Intercpt   -0,561 0,291 -1,924 0,0765 

SGK 1,035 0,155 0,103 0,015 6,683 0,0000 

GGL -1,085 0,221 -0,056 0,011 -4,909 0,0003 

LEWK 0,567 0,148 0,015 0,004 3,828 0,0021 

EPB -0,591 0,179 -0,112 0,034 -3,293 0,0058 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.13 

OBT 0,543 0,243 0,009 0,004 2,234 0,0437 

Analysis of Variance; DV: ʄʦ 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 0,167 5 0,033 10,81 0,0003 

Residual 0,040 13 0,003   

Total 0,207     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. LEWK ï ʩʠʣʘ ʩʪʠʩʢʘʥʥʷ ʣʽʚʦʾ ʢʠʩʪʽ; 

2. OBT ï ʦʙʭʚʘʪ ʪʘʣʽʾ. 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ʄʦ (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -0,561 + 0,103 ³ ʩʘʛ̔-

ʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ï 0,056 ³ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ + 0,015 ³ ʩʠʣʫ ʤôʷʟʽʚ-

ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʣʽʚʦʾ ʢʠʩʪʽ ï 0,112 ³ ʐɼɽ ʩʪʝʛʥʘ + 0,009 ³ ʦʙʭʚʘʪ ʪʘʣʽʾ. 

 

ʋʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ ʧʦʢʘʟʥʠʢʘ ɸʄʦ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 5.14). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽ-

ʥʘʮʽʾ R
2
 ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ ʥʘ 91,7 %. ʆʩʢʽʣʴʢʠ ʢʨʠʪʝʨʽʡ ʌʽ-

ʰʝʨʘ ʟʥʘʯʥʦ ʧʝʨʝʚʝʨʰʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F=22,22; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 

6,12) ï ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʟʥʘʯʠʤʽʩʪʴ ʨʝʛʨʝʩʽʡʥʦʛʦ ʣʽʥʽʡʥʦʛʦ 

ʧʦʣʽʥʦʤʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʟ̔ʫ (ʨ<0,001) (ʜʠʚ. 

ʪʘʙʣ. 5.14). 

ʊʘʙʣʠʮʷ 5.14 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) ɸʄʦ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: ɸʄʦ 

R= 0,958 R
2
= 0,917 Adjusted R

2
= 0,876 

F(6,12)=22,22 p<0,0000 Std.Error of estimate: 2,908 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(12) p-level 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.14 

Intercpt   38,23 14,75 2,591 0,0236 

OBG2 -0,625 0,102 -3,480 0,566 -6,149 0,0000 

OBSH 1,211 0,189 5,409 0,844 6,410 0,0000 

GZPL -0,759 0,129 -2,833 0,482 -5,876 0,0001 

CRIS -0,407 0,099 -2,137 0,519 -4,118 0,0014 

EPB -0,531 0,176 -7,732 2,562 -3,018 0,0107 

OBK 0,339 0,134 2,053 0,813 2,526 0,0266 

Analysis of Variance; DV: ɸʄʦ 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 1127 6 187,8 22,22 0,0000 

Residual 101,5 12 8,454   

Total 1228     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ CRIS ï ʤʽʞʛʨʝʙʝʥʝʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ. 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ɸʄʦ (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 38,23 ï 3,480 ³ ʦʙ-

ʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 5,409 ³ ʦʙʭʚʘʪ ʰʠʾ ï 2,833 ³ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ 

ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ ï 2,137 ³ ʤʽʞʛʨʝʙʝʥʝʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ ï 7,732 ³ ʐɼɽ ʩʪʝʛʥʘ + 

2,053 ³ ʦʙʭʚʘʪ ʢʠʩʪʽ. 

 

ɺ ʤʦʜʝʣʽ NNM ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʫʩʽ ʢʦʝʬʽ-

ʮʽʻʥʪʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 5.15). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘ-

ʮʽʾ R
2
 ʥʘ 86,5 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʆʩʢʽʣʴʢʠ F=12,86, ʱʦ ʻ 

ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,12), ʤʦʞʥʘ ʦʜʥʦʟ-

ʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʱʦ ʧʽʜʪʚʝʨ-

ʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 5.15). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

NNM (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -1,025 + 0,096 ³ ʩʘ-

ʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ï 0,059 ³ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ + 0,015 ³ ʩʠʣʫ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʣʽʚʦʾ ʢʠʩʪʽ ï 0,105 ³ ʐɼɽ ʩʪʝʛʥʘ + 0,016 ³ ʦʙʭʚʘʪ 

ʪʘʣʽʾ + 0,026 ³ ʝʢʪʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ. 
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ʊʘʙʣʠʮʷ 5.15 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) NNM ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: NNM  

R= 0,930 R
2
= 0,865 Adjusted R

2
= 0,798 

F(6,12)=12,86 p<0,0001 Std.Error of estimate: 0,045 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(12) p-level 

Intercpt   -1,025 0,305 -3,358 0,0057 

SGK 1,048 0,135 0,096 0,012 7,749 0,0000 

GGL -1,246 0,193 -0,059 0,009 -6,468 0,0000 

LEWK 0,590 0,128 0,015 0,003 4,593 0,0006 

EPB -0,601 0,157 -0,105 0,027 -3,840 0,0024 

OBT 1,047 0,240 0,016 0,004 4,362 0,0009 

LX 0,400 0,158 0,026 0,010 2,529 0,0265 

Analysis of Variance; DV: NNM 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 0,154 6 0,026 12,86 0,0001 

Residual 0,024 12 0,002   

Total 0,178     
 

ɿʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ ʫʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ Mʘʭ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨ-

ʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 5.16). ʂʦʝ-

ʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 87,9 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʈʝʛʨʝ-

ʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʦʩʢʽʣʴʢʠ F=11,44, ʱʦ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ ʚʽʜ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 7,11). ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʟʘ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 5.16). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

Mʘʭ (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,019 + 0,015 ³ ʚʠʩʦ-

ʪʫ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ ï 0,021 ³ ʚʠʩʦʪʫ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ + 0,028 ³ ʜʦʚʞʠʥʫ ʪʽʣʘ ï 

0,035 ³ ʚʠʩʦʪʫ ʧʣʝʯʦʚʦʾ ʪʦʯʢʠ + 0,021 ʚʠʩʦʪʫ ʣʦʙʢʦʚʦʾ ʪʦʯʢʠ ï 0,142 ³ ʐɼɽ ʛʦ-



 126 

ʤʽʣʢʠ + 0,017 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ. 

 

ʊʘʙʣʠʮʷ 5.16 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) Mʘʭ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: Mʘʭ 

R= 0,938 R
2
= 0,879 Adjusted R

2
= 0,802 

F(7,11)=11,44 p<0,0003 Std.Error of estimate: 0,045 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(11) p-level 

Intercpt   0,019 0,261 0,073 0,943 

ATV 0,698 0,224 0,015 0,005 3,115 0,010 

ATP -0,829 0,223 -0,021 0,006 -3,714 0,003 

H 2,166 0,429 0,028 0,006 5,054 0,000 

ATPL -2,554 0,503 -0,035 0,007 -5,077 0,000 

ATL 0,997 0,347 0,021 0,007 2,875 0,015 

EPG -0,544 0,172 -0,142 0,045 -3,159 0,009 

OBPR1 0,399 0,137 0,017 0,006 2,910 0,014 

Analysis of Variance; DV: Mʘʭ 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 0,164 7 0,023 11,44 0,0003 

Residual 0,023 11 0,002   

Total 0,187     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ATPL ï ʚʠʩʦʪʘ ʧʣʝʯʦʚʦʾ ʪʦʯʢʠ. 

ɺ ʤʦʜʝʣʽ Min ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʫʩʽ ʢʦʝʬʽʮʽ-

ʻʥʪʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 5.17). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ 

R
2
 ʥʘ 82,1 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʟʥʘʯʥʦ ʙʽ-

ʣʴʰʠʡ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F=9,15; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,12), ʱʦ ʩʚʽʜ-

ʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 5.17). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

Min (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -1,171 + 0,099 ³ ʩʘʛ̔-
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ʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ + 0,036 ³ ʩʠʣʫ ʩʪʠʩʢʘʥʥʷ ʣʽʚʦʾ ʢʠʩʪʽ ï 0,046 ³ ʊʐɾʉ 

ʥʘ ʛʦʤʽʣʮʽ ï 0,033 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ï 0,017 ³ ʩʠʣʫ ʤôʷʟʽʚ-

ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ + 0,025 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ. 

 

ʊʘʙʣʠʮʷ 5.17 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) Min ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: Min  

R= 0,906 R
2
= 0,821 Adjusted R

2
= 0,731 

F(6,12)=9,15 p<0,0007 Std.Error of estimate: 0,049 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(12) p-level 

Intercpt   -1,171 0,281 -4,172 0,0013 

SGK 1,138 0,187 0,099 0,016 6,102 0,0001 

LEWK 1,506 0,322 0,036 0,008 4,676 0,0005 

GGL -1,018 0,214 -0,046 0,010 -4,755 0,0005 

OBPR1 -0,869 0,202 -0,033 0,008 -4,293 0,0010 

PRK -0,821 0,270 -0,017 0,006 -3,038 0,0103 

OBG1 0,731 0,267 0,025 0,009 2,734 0,0181 

Analysis of Variance; DV: Min 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 0,130 6 0,022 9,146 0,0007 

Residual 0,028 12 0,002   

Total 0,158     
 

ʋ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʢʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ VR 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʢʨʽʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. 5.18). ʂʦʝʬ̔ʮ̔-

ʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 79,5 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʆʩʢʽʣʴʢʠ 

ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ (F=7,77) ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚ-

ʥʶʻ 6,12) ï ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʻ ʟʥʘʯʠʤʠʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,01) (ʜʠʚ. ʪʘʙʣ. 5.18). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 
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VR (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -0,327 ï 0,075 ³ ʢʽʩʪ-

ʢʦʚʫ ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ + 0,076 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 0,029 ³ 

ʤʝʟʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ + 0,038 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʪ̔ʢʠ ʥʘ ʚʜʠʭʫ ï 

0,036 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ ï 0,036 ³ ʟʦʚʥʽʥhʶ ʢʦʥôʶʛʘʪʫ. 

 

ʊʘʙʣʠʮʷ 5.18 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) VR ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: VR 

R= 0,892 R
2
= 0,795 Adjusted R

2
= 0,693 

F(6,12)=7,77 p<0,0014 Std.Error of estimate: 0,048 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(12) p-level 

Intercpt   -0,327 0,235 -1,393 0,1889 

OM -0,903 0,169 -0,075 0,014 -5,346 0,0002 

OBG2 1,287 0,220 0,076 0,013 5,844 0,0001 

MX -0,456 0,178 -0,029 0,011 -2,561 0,0250 

OBGK1 3,535 1,236 0,038 0,013 2,861 0,0143 

OBGK3 -3,129 1,239 -0,036 0,014 -2,525 0,0267 

CONJ -0,492 0,201 -0,036 0,015 -2,442 0,0310 

Analysis of Variance; DV: VR 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 0,110 6 0,018 7,773 0,0014 

Residual 0,028 12 0,002   

Total 0,138     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. MX ï ʤʝʟʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ; 

2. OBGK1 ï ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ. 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ ɯVR ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. 5.19). 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 78,7 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. 

ʆʩʢʽʣʴʢʠ F=12,89 ʽ ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 
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4,14), ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʚʠʩʦʢʦ 

ʟʥʘʯʠʤʠʡ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʧʨʦʚʝʜʝʥʠʤ ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ (ʨ<0,001) 

(ʜʠʚ. ʪʘʙʣ. 5.19). 

ʊʘʙʣʠʮʷ 5.19 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) ɯVR ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: ɯVR 

R= 0,887 R
2
= 0,787 Adjusted R

2
= 0,726 

F(4,14)=12,89 p<0,0001 Std.Error of estimate: 24,75 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(14) p-level 

Intercpt   -271,0 132,2 -2,050 0,0596 

OBG2 -0,701 0,146 -22,30 4,653 -4,793 0,0003 

OBSH 0,734 0,168 18,76 4,300 4,361 0,0007 

FX -0,581 0,152 -29,36 7,695 -3,816 0,0019 

EPPR 0,440 0,166 68,95 26,04 2,648 0,0191 

Analysis of Variance; DV: ɯVR 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 31604 4 7901 12,89 0,0001 

Residual 8578 14 612,7   

Total 40182     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ FX ï ʝʥʜʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ. 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ɯVR (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -271,0 ï 22,30 ³ ʦʙ-

ʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 18,76 ³ ʦʙʭʚʘʪ ʰʠʾ ï 29,36 ³ ʝʥʜʦʤʦʨʬʥʠʡ ʢʦʤ-

ʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ + 68,95 ³ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ. 

 

ʋʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ VʈR ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 5.20). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 

89,8 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʆʩʢʽʣʴʢʠ F=17,68 ʽ ʟʥʘʯʥʦ ʧʝʨʝ-

ʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,12) ï ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ 
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ʧʦʣʽʥʦʤ ʻ ʚʠʩʦʢʦ ʟʥʘʯʠʤʠʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʧʨʦʚʝʜʝʥʠʤ ʜʠʩʧʝʨʩʽʡʥʠʤ 

ʘʥʘʣʽʟʦʤ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 5.20). 

ʊʘʙʣʠʮʷ 5.20 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) VʈR ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: VʈR 

R= 0,948 R
2
= 0,898 Adjusted R

2
= 0,848 

F(6,12)=17,68 p<0,0000 Std.Error of estimate: 0,364 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(12) p-level 

Intercpt   -15,37 3,676 -4,181 0,0013 

EPPR 1,492 0,178 4,615 0,551 8,381 0,0000 

GB -1,003 0,148 -0,301 0,044 -6,766 0,0000 

OBG2 -0,589 0,148 -0,370 0,093 -3,970 0,0019 

PRK -0,353 0,114 -0,075 0,024 -3,087 0,0094 

OBB 1,761 0,381 0,329 0,071 4,619 0,0006 

MM -1,548 0,426 -0,313 0,086 -3,633 0,0034 

Analysis of Variance; DV: VʈR 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 14,07 6 2,344 17,68 0,0000 

Residual 1,591 12 0,133   

Total 15,66     
 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

VʈR (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -15,37 + 4,615 ³ ʐɼɽ 

ʧʝʨʝʜʧʣʽʯʯʷ ï 0,301 ³ ʊʐɾʉ ʥʘ ʙʦʮʽ ï 0,370 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ 

ï 0,075 ³ ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ + 0,329 ³ ʦʙʭʚʘʪ ʩʪʝʛ-

ʥʘ ï 0,313 ³ ʤôʷʟʦʚʫ ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ. 

 

ʋ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʚ ʤʦʜʝʣʽ ɯN ʢʦʝʬʽʮʽʻʥʪʠ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. 5.21). ʂʦʝʬ̔-

ʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 76,6 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʨʘʭʦʚʫ-
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ʶʯʠ, ʱʦ F=11,46 ʽ ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 4,14), 

ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʚʠʩʦʢʦ ʟʥʘ-

ʯʠʤʠʡ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

(ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 5.21). 

ʊʘʙʣʠʮʷ 5.21 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) ɯN ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʣ̔ʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: ɯN 

R= 0,875 R
2
= 0,766 Adjusted R

2
= 0,699 

F(4,14)=11,46 p<0,0002 Std.Error of estimate: 15,64 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(14) p-level 

Intercpt   -46,40 87,30 -0,532 0,6034 

OBG2 -0,645 0,156 -12,39 3,003 -4,127 0,0010 

OM 0,487 0,172 13,20 4,668 2,828 0,0134 

PSG 0,628 0,185 12,23 3,603 3,393 0,0044 

FX -0,404 0,163 -12,31 4,978 -2,473 0,0268 

Analysis of Variance; DV: ɯN 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 11211 4 2803 11,46 0,0002 

Residual 3424 14 244,6   

Total 14635     
 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 
 

ɯN (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -46,40 ï 12,39 ³ ʦʙʭʚʘʪ 

ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 13,20 ³ ʢʽʩʪʢʦʚʫ ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ + 12,23 ³ ʧʦʧʝ-

ʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ ï 12,31 ³ ʝʥʜʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦ-

ʪʠʧʫ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ Fʆ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ 

ʪʘ ʐɼɽ ʛʦʤʽʣʢʠ (ʪʘʙʣ. 5.22). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 86,0 % ʦʙʫʤʦʚʣʶʻ 
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ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʆʩʢʽʣʴʢʠ F=12,31, ʱʦ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ ʥʽʞ ʨʦʟʨʘʭʫ-

ʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,21) ï ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʚʠ-

ʩʦʢʦ ʟʥʘʯʫʱʠʡ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽ ʨʝʟʫʣʪɹʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) 

(ʜʠʚ. ʪʘʙʣ. 5.22). 

ʊʘʙʣʠʮʷ 5.22 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) Fʆ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: Fʆ 

R= 0,927 R
2
= 0,860 Adjusted R

2
= 0,790 

F(6,12)=12,31 p<0,0002 Std.Error of estimate: 1524,2 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(12) p-level 

Intercpt   15811 9098,5 1,738 0,1078 

OBK -0,616 0,137 -1503 334,4 -4,497 0,0007 

OBG2 1,155 0,158 2588 354,2 7,306 0,0000 

TROCH -0,815 0,177 -2067 447,6 -4,618 0,0006 

H 0,737 0,170 311,8 71,80 4,342 0,0010 

EPɺ -0,956 0,303 -8150 2584,9 -3,153 0,0083 

EPG 0,562 0,271 3899 1876,6 2,078 0,0599 

Analysis of Variance; DV: Fʆ 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 171520224 6 28586704 12,31 0,0002 

Residual 27876968 12 2323081   

Total 199397192     
 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 
 

Fʆ (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 15811 ï 1503 ³ ʦʙʭʚʘʪ 

ʢʠʩʪʽ + 2588 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 2067 ³ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ 

ʪʘʟʘ + 311,8 ³ ʜʦʚʞʠʥʫ ʪʽʣʘ ï 8150 ³ ʐɼɽ ʩʪʝʛʥʘ + 3899 ³ ʐɼɽ ʛʦʤʽʣʢʠ. 

 

ɹʽʣʴʰʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚ ʤʦʜʝʣʽ VLF ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝ-

ʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ ʪʘ ʢʦʝʬʽʮʽʻ-

ʥʪʽʚ ʧʦʢʘʟʥʠʢʽʚ ʐɼɽ ʧʣʝʯʘ ʪʘ ʚʠʩʦʪʠ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ (ʪʘʙʣ. 5.23). ʂʦʝʬʽʮʽʻʥʪ 
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ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ ʥʘ 82,1 %. ʆʩʢʽʣʴʢʠ 

F=9,19 ʽ ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ = 6,12), ʤʦʞʥʘ ʚʚʘʞʘʪʠ, 

ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 5.23). 

ʊʘʙʣʠʮʷ 5.23 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) VLF ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: VLF  

R= 0,906 R
2
= 0,821 Adjusted R

2
= 0,732 

F(6,12)=9,19 p<0,0007 Std.Error of estimate: 1039,7 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(12) p-level 

Intercpt   -1486 6529,8 -0,228 0,8238 

OBPR1 1,074 0,203 878,8 165,9 5,296 0,0002 

EPB -0,608 0,173 -20741 590,2 -3,514 0,0043 

EPPL -0,265 0,139 -1248 653,3 -1,910 0,0804 

OBB -0,821 0,217 -330,1 87,2 -3,784 0,0026 

OBG2 0,560 0,190 757,2 256,3 2,954 0,0121 

ATP 0,242 0,135 122,0 67,87 1,798 0,0973 

Analysis of Variance; DV: VLF 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 59611057 6 9935176 9,191 0,0007 

Residual 12971609 12 1080967   

Total 72582666     
 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 
 

VLF (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -1486 + 878,8 ³ ʦʙ-

ʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ï 2074 ³ ʐɼɽ ʩʪʝʛʥʘ ï 1248 ³ ʐɼɽ ʧʣʝʯʘ ï 

330,1 ³ ʦʙʭʚʘʪ ʩʪʝʛʥʘ + 757,2 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 122,0 ³ ʚʠʩʦʪʫ 

ʧʘʣɹʮʴʦʚʦʾ ʪʦʯʢʠ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ LF ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʢʨʽʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. 5.24). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨ-
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ʤʽʥʘʮʽʾ R
2
 = 82,1 %. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ (F=7,21) ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ 

(F ʢʨʠʪʠʯʥʝ = 7,11), ʪʦʤʫ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ 

ʟʥʘʯʠʤʠʡ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,01) (ʜʠʚ. 

ʪʘʙʣ. 5.24). 

ʊʘʙʣʠʮʷ 5.24 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) LF ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: LF  

R= 0,906 R
2
= 0,821 Adjusted R

2
= 0,707 

F(7,11)=7,208 p<0,0022 Std.Error of estimate: 373,0 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(11) p-level 

Intercpt   4355 2386,3 1,825 0,0952 

EPPR -0,744 0,181 -1700 414,5 -4,101 0,0018 

OBG2 0,982 0,186 455,6 86,20 5,285 0,0003 

OBPR2 -0,736 0,181 -464,2 114,1 -4,068 0,0019 

ACR 0,783 0,200 218,5 55,97 3,904 0,0025 

GGR -0,947 0,247 -394,8 103,1 -3,830 0,0028 

AGE -0,528 0,169 -261,0 83,76 -3,116 0,0098 

GGL 0,591 0,218 194,8 71,78 2,714 0,0201 

Analysis of Variance; DV: LF 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 7018902 7 1002700 7,208 0,0022 

Residual 1530160 11 139105   

Total 8549059     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. OBPR2 ï ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ; 

2. ACR ï ʰʠʨʠʥʘ ʧʣʝʯʝʡ. 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

LF (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 4355 ï 1700 ³ ʐɼɽ 

ʧʝʨʝʜʧʣʽʯʯʷ + 455,6 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 464,2 ³ ʦʙʭʚʘʪ ʧʝʨʝʜ-

ʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 218,5 ³ ʰʠʨʠʥʫ ʧʣʝʯʝʡ ï 394,8 ³ ʊʐɾʉ ʥʘ ʛʨʫʜʷʭ ï 
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261,0 ³ ʚʽʢ + 194,8 ³ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ. 

 

ʋ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʫʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ 

ʅF ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 5.25). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʥʘ 

79,5 %ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ (F=10,07) ʧʝʨʝ-

ʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ = 5,13), ʪʦʤʫ ʜʘʥʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽ-

ʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʻ ʟʥʘʯʠʤʠʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 5.25). 

ʊʘʙʣʠʮʷ 5.25 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) ʅF ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠ-

ʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: ʅF 

R= 0,891 R
2
= 0,795 Adjusted R

2
= 0,716 

F(5,13)=10,07 p<0,0004 Std.Error of estimate: 811,0 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(13) p-level 

Intercpt   19839 4797,4 4,135 0,0012 

OBG2 0,755 0,188 773,7 192,5 4,020 0,0015 

EPB -0,453 0,176 -1216 472,2 -2,576 0,0230 

ATV -0,870 0,220 -278,5 70,43 -3,954 0,0016 

GB 0,437 0,147 213,9 71,87 2,976 0,0107 

MX -0,728 0,296 -795,6 323,4 -2,460 0,0287 

Analysis of Variance; DV: ʅF 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 33110645 5 6622129 10,07 0,0004 

Residual 8550821 13 657755   

Total 41661466     
 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ʅF (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 19839 + 773,7 ³ ʦʙʭʚʘʪ 

ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 1216 ³ ʐɼɽ ʩʪʝʛʥʘ ï 278,5 ³ ʚʠʩʦʪʫ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦ-

ʯʢʠ ï 213,9 ³ ʊʐɾʉ ʥʘ ʙʦʮʽ ï 795,6 ³ ʤʝʟʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ. 
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ʋʩʽ ʙʝʟ ʚʠʢʣʶʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ LF/HF ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯ-

ʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 5.26). ʂʦ-

ʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ ʥʘ 86,2 %. ɿʚʘ-

ʞʘʶʯʠ, ʱʦ F=16,31 ï ʙʽʣʴʰʠʡ, ʥʽʞ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 

5,13), ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʧʨʦ ʟʥʘʯʠʤʽʩʪʴ ʨʝʛʨʝʩʽʡʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʧʦʣʽʥʦʤʫ. ʎʝ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʟ̔ʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 5.26). 

ʊʘʙʣʠʮʷ 5.26 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʷʤʦʛʦ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ (Regression Summary) ʪʘ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ (Analysis of Variance) LF/HF  ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʪʽʣʘ ʽ ʚʽʢʫ. 

Regression Summary for Dependent Variable: LF/HF  

R= 0,929 R
2
= 0,862 Adjusted R

2
= 0,810 

F(5,13)=16,31 p<0,0000 Std.Error of estimate: 0,296 

 BETA 
St. Err. 

of BETA 
B 

St. Err. 

of B 
t(13) p-level 

Intercpt   -4,606 1,382 -3,332 0,0054 

EPG 0,729 0,130 1,031 0,185 5,589 0,0001 

AGE -1,082 0,178 -0,528 0,087 -6,076 0,0000 

OBGK2 0,603 0,152 0,056 0,014 3,971 0,0016 

GGR -0,525 0,145 -0,216 0,060 -3,608 0,0032 

SPIN 0,400 0,175 0,212 0,093 2,289 0,0394593 

Analysis of Variance; DV: LF/HF 

 

 
Sums of 

Squares 
Df 

Mean 

Squares 
F p-level 

Regress. 7,161 5 1,432 16,31 0,0000 

Residual 1,142 13 0,088   

Total 8,303     

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ SPIN ï ʤʽʞʦʩʪʴʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ. 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

LF/HF  (ʜʽʚʯʘʪʘ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -4,606 + 1,031 ³ 

ʐɼɽ ʛʦʤʽʣʢʠ ï 0,528 ³ ʚʽʢ + 0,056 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ ï 0,216 ³ 

ʊʐɾʉ ʥʘ ʛʨʫʜʷʭ + 0,212 ³ ʤʽʞʦʩʪʴʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ. 
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5.4. ʄʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʚ ʟʜʦʨʦʚʠʭ 

ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ PNN50 ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘ-

ʤʽʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʢʨʽʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. ɻ.24). ʂʦʝʬʽʮʽʻʥʪ ʜʝ-

ʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 19,6 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʨʘʭʦʚʫʶ-

ʯʠ, ʱʦ F=4,71 ʽ ʻ ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 

3,58), ʤʠ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʫɦ ʠʡ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʽ ʧʨʦʚʝʜʝʥʠʤ ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ (ʨ<0,01) (ʜʠʚ. ʪʘʙʣ. ɻ.24). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

PNN50 (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -21,01 + 4,749 ³ ʦʙ-

ʭʚʘʪ ʢʠʩʪʽ ï 3,352 ³ ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ 1,207 + 1,207 ³ ʦʙʭʚʘʪ ʩʪʝʛ-

ʥʘ. 

 

ɺ ʤʦʜʝʣʽ RMSSD ʚ ʁʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ 

ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʥʷʪʢʦʤ ʧʦʢʘʟʥʠʢʽʚ ʢʽʩʪʢʦʚʦʾ ʤʘʩʠ ʪʽʣʘ ʟʘ 

ʄʘʪʝʡʢʦ ʪʘ ʦʙʭʚʘʪʫ ʩʪʦʧʠ (ʪʘʙʣ. ɻ.25). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 

31,8 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ F=4,28 ʽ ʻ ʤʝʥ-

ʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,55), ʤʠ ʥʝ ʤʦʞʝʤʦ ʦʜ-

ʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʚʠʩʦʢʦ ʟʥʘʯʫʱʠʡ, ʥʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ (ʨ<0,01) ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ, ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩ-

ʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. ɻ.25). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

RMSSD (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -235,2 + 10,06 ³ ʦʙ-

ʭʚʘʪ ʢʠʩʪʽ + 37,65 ³ ʐɼɽ ʛʦʤʽʣʢʠ ï 7,529 ³ ʢʽʩʪʢʦʚʫ ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ï 3,977 

³ ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ + 6,526 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 

4,463 ³ ʦʙʭʚʘʪ ʩʪʦʧʠ. 
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ʋ ʤʦʜʝʣʽ SDNN ʫ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʢʦʝʬʽʮʽʻʥʪʠ 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʢʨʽʤ ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʮɹʽʚ 

ʣʽʚʦʾ ʢʠʩʪʽ (ʪʘʙʣ. ɻ.26). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʪʽʣʴʢʠ ʥʘ 36,6 % ʦʙʫʤʦʚʣʶʻ 

ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ F=5,30 ʽ ʻ ʤʝʥʰʠʤ, ʥʽʞ ʨʦʟʨʘʭʫʥʢʦʚʝ 

ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ = 4,73), ʥʝ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ 

ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʫʱʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ, 

ʱʦ ʩʣʽʜʫʻ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʟ̔ʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.26). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

SDNN (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -135,1 + 59,08 ³ ʐɼɽ 

ʩʪʝʛʥʘ ï 36,39 ³ ʐɼɽ ʛʦʤʽʣʢʠ ï 2,134 ³ ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ + 4,101 ³ ʦʙʭʚʘʪ 

ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 1,486 ³ ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ 

ʢʠʩʪʽ + 1,042 ³ ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʣʽʚʦʾ ʢʠʩʪʽ. 

 

ɹʽʣʴʰʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʤʦʜʝʣʽ ʄʦ ï ʢʨʽʤ ʧʦʢʘʟʥʠʢʽʚ ʩʠʣʠ ʩʪʠʩʢʘʥʥʷ ʣʽʚʦʾ 

ʢʠʩʪʽ ʪʘ ʰʠʨʠʥʠ ʧʣʝʯʝʡ, ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ 

ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. ɻ.27). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 

28,7 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ 

(F=5,30) ʻ ʤʝʥʰʠʤ, ʥʽʞ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ =5,56), ʦʜʥʦʟʥʘʯʥʦ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʫʱʠʡ ʥʝ ʤʦʞʥʘ, ʥʝ ʜʠʚʣʷ-

ʯʠʩʴ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ (ʨ<0,01) (ʜʠʚ. ʪʘʙʣ. ɻ.27). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ʄʦ (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 1,521 + 0,107 ³ ʐɼɽ ʩʪʝ-

ʛʥʘ ï 0,032 ³ ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ ï 0,055 ³ ʝʢʪʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ 

ʩʦʤʘʪʦʪʠʧʫ + 0,004 ³ ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʣʽʚʦʾ ʢʠʩʪʽ ï 0,012 ³ 

ʰʠʨʠʥʫ ʧʣʝʯʝʡ. 

 

ɹʽʣʴʰʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʤʦʜʝʣʽ ɸʄʦ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝ-

ʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ, ʧʦʧʝʨʝʯʥʦ-

ʛʦ ʥʠʞʥʴʦʛʨʫʜʥʠʥʥʦʛʦ ʨʦʟʤʽʨʫ ʪʘ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ (ʪʘʙʣ. ɻ.28). ʂʦʝʬʽʮʽʻʥʪ ʜʝ-
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ʪʝʨʤʥ̔ʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 40,3 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ 

ʌʽʰʝʨʘ (F=6,19) ʻ ʤʝʥʰʠʤ, ʥʽʞ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ =6,55), ʪʦʤʫ 

ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʫʱʠʡ ʥʝ ʤʦʞ-

ʥʘ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.28). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ:  

 

ɸʄʦ (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 20,99 ï 19,94 ³ ʐɼɽ 

ʛʦʤʽʣʢʠ + 3,107 ³ ʤʽʞʦʩʪʴʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 11,36 ³ ʐɼɽ ʩʪʝʛʥʘ ï 2,494 ³ ʩʘʛ̔-

ʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ + 1,492 ³ ʧʦʧʝʨʝʯʥʠʡ ʥʠʞʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ ï 

1,241 ³ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ NNM ʫ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ ʤʽʞʚʝʨʪʣʶ-

ʛʦʚʦʛʦ ʨʦʟʤʽʨʫ ʪʘʟʘ (ʪʘʙʣ. ɻ.29). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 23,3 % ʦʙʫ-

ʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦ-

ʚʦʛʦ ʟʥʘʯʝʥʥʷ (F=4,34; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 4,57), ʪʦʤʫ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘ-

ʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ ʥʝ ʤʦʞʥʘ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦ-

ʚʽʨʥʠʡ (ʨ<0,01) ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ, ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

(ʜʠʚ. ʪʘʙʣ. ɻ.29). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

NNʄ (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,785 + 0,074 ³ ʐɼɽ 

ʩʪʝʛʥʘ ï 0,007 ³ ʚʠʩʦʪʫ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ ï 0,014 ³ ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ 

ʩʪʘʥʽ + 0,018 ³ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ. 

 

ɺ ʤʦʜʝʣʽ Mʘʭ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʙʽʣʴʰʽʩʪʴ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ, ʊʐɾʉ ʥʘ 

ʩʪʝʛʥʽ ʪʘ ʐɼɽ ʛʦʤʽʣʢʠ (ʪʘʙʣ. ɻ.30). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 33,3 % 

ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ (F=4,57) ʻ ʤʝʥh ʠʤ, ʥʽʞ 

ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ =6,55), ʪʦʤʫ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʫʱʠʡ ʥʝ ʤʦʞʥʘ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ 
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ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.30). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ:  

 

Mʘʭ (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -0,466 ï 0,010 ³ ʊʐɾʉ 

ʥʘ ʩʪʝʛʥʽ + 0,271 ³ ʐɼɽ ʧʣʝʯʘ ï 0,074 ³ ʢʽʩʪʢʦʚʫ ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ï 0,028 ³ 

ʦʙʭʚʘʪ ʰʠʾ + 0,035 ³ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 0,103 ³ ʐɼɽ ʛʦʤ̔ʣʢʠ. 

 

ɺ ʤʦʜʝʣʽ Min ʫ ʁʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʢʦʝʬʽʮʽʻʥʪ 

ʤʽʞʚʝʨʪʣʶʛʦʚʦʛʦ ʨʦʟʤʽʨʫ ʪʘʟʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʜʦʩʪʦʚʽʨʥʽ-

ʩʪʶ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. ɻ.31). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 

9,7 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ 

ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F=6,46; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 1,60), ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ. ʎʝ ʧʽʜʪ-

ʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,05) (ʜʠʚ. ʪʘʙʣ. ɻ.31). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

Min (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,135 + 0,022 ³ ʤʽʞʚʝʨʪ-

ʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ VR ʫ ʁʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʢʦʝʬʽʮʽʻʥʪʘ ʊʐɾʉ ʥʘ ʧʝ-

ʨʝʜʧʣʽʯʯʽ (ʪʘʙʣ. ɻ.32). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʫʩʴʦʛʦ ʥʘ 23,6 % ʦʙʫʤʦʚʣʶʻ 

ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʻ ʜʝʱʦ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ (F=4,33; F ʢʨʠʪʠʯʥʝ =4,56), ʪʦʤʫ ʥʝ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ ʨʽʚʝʥʴ 

ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,01) (ʜʠʚ. ʪʘʙʣ. ɻ.32). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

VR (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,750 ï 0,008 ³ ʊʐɾʉ ʥʘ 

ʞʠʚʦʪʽ ï 0,020 ³ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 0,020 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜ-

ʥʦʾ ʢʣʽʪʢʠ ï 0,015 ³ ʊʐɾʉ ʥʘ ʧʝʨʝʜʧʣʽʯʯʽ. 
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ʋ ʁʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ ɯVR 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʢʨʽʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. ɻ.33). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨ-

ʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 39,1 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌ̔ -

ʰʝʨʘ ʻ ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F=6,92; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 5,54), 

ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʱʦ ʧʽʜʪ-

ʚʝʨʜʞʫʻʪʴʩʷ ʽ ʜʦʩʪʦʚʽʨʥʠʤ ʨʽʚʥʝʤ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ 

ʘʥʘʣʟ̔ʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.33). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ɯVR (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 81,18 ï 88,08 ³ ʐɼɽ ʛʦ-

ʤʽʣʢʠ + 68,08 ³ ʐɼɽ ʩʪʝʛʥʘ + 9,066 ³ ʧʦʧʝʨʝʯʥʠʡ ʥʠʞʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ 

ʛʦʤʽʣʢʠ + 2,208 ³ ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ ï 142,4 ³ 

ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʪʽʣʘ. 

 

ʋʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ VʈR ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 

ɻ.34). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʚʩʴʦʛʦ ʥʘ 11,4 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞ-

ʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ 

(F=7,49; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 1,58), ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝ-

ʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʜʦʩʪʦʚʽʨʥʠʤ ʨʽʚʥʝʤ 

ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,01) (ʜʠʚ. ʪʘʙʣ. ɻ.34). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

VʈR (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 2,051 + 0,084 ³ ʊʐɾʉ 

ʥʘ ʞʠʚʦʪʽ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ IN ʫ ʁʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʢʨʽʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. ɻ.35). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨ-

ʤʽʥʘʮʽʾ ʣʠʰʝ ʥʘ 29,6 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ 

ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F=7,86; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 

3,56), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʠʤʽʩʪʴ ʨʝʛʨʝʩʽʡʥʦʛʦ ʧʦʣʽʥʦʤʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʟ̔ʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.35). 
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ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

IN (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 58,96 ï 35,52 ³ ʐɼɽ ʛʦ-

ʤʽʣʢʠ + 19,28 ³ ʐɼɽ ʩʪʝʛʥʘ + 3,100 ³ ʧʦʧʝʨʝʯʥʠʡ ʥʠʞʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ. 

 

ɿʘ ʚʠʥʷʪʢʦʤ ʢʦʝʬʽʮʽʻʥʪʘ ʩʠʣʠ ʩʪʠʩʢʘʥʥʷ ʧʨʘʚʦʾ ʢʠʩʪʽ, ʫʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚ 

ʤʦʜʝʣʽ FO ʫ ʁʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦ-

ʚʽʨʥʽʩʪʴ (ʪʘʙʣ. ɻ.36). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʪʽʣʴʢʠ ʥʘ 29,6 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩ-

ʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ 

(F=5,68; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 5,56), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʠʤʽʩʪʴ ʨʝʛʨʝʩʽʡʥʦʛʦ ʧʦ-

ʣʽʥʦʤʫ. ɿʥʘʯʠʤʽʩʪʴ ʧʦʣʽʥʦʤʫ ʧʽʜʪʚʝʨʜʞʝʥʘ ʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘ-

ʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.36). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

FO (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -27375 + 14598 ³ ʐɼɽ 

ʩʪʝʛʥʘ ï 2739 ³ ʝʥʜʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ + 424,3 ³ ʦʙʭʚʘʪ ʩʪʝʛʥʘ ï 

10486 ³ ʐɼɽ ʛʦʤʽʣʢʠ ï 164,8 ³ ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ. 

 

ɹʽʣʴʰʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʤʦʜʝʣʽ VLF ï ʚʽʣʴʥʠʡ ʯʣʝʥ, ʧʦʢʘʟʥʠʢ ʚʽʢʫ ʥʝ ʤʘ-

ʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (ʪʘʙʣ. ɻ.37). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠ-

ʰʝ ʥʘ 17,1 % ʦʙʫʤʦʚʣʶʻ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ F=6,08 ʽ ʻ ʟʥʘʯʥʦ ʙʽ-

ʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 2,59), ʤʦʞʥʘ ʦʜʥʦʟʥʘ-

ʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʥ̔ʦʤ ʟʥʘʯʫʱʠʡ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,01) (ʜʠʚ. ʪʘʙʣ. ɻ.37). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

VLF (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -5868 + 2706 ³ ʐɼɽ 

ʛʦʤʽʣʢʠ ï 530,2 ³ ʚʽʢ. 

 

ʋʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ LF ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. 

ɻ.38). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʚʩʴʦʛʦ ʥʘ 33,2 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞ-

ʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ 
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(F=9,62; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 3,58), ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʝʨʜʞʫʚʘʪʠ ʟʥʘʯʠ-

ʤʽʩʪʴ ʨʝʛʨʝʩʽʡʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʧʦʣʽʥʦʤʫ. ʎʝ ʧʽʜʪʚʝʨʜʞʫ̒ ʪʴʩʷ ʽ ʜʦʩʪʦʚʽʨʥʠʤ ʨʽʚʥʝʤ 

ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʟ̔ʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.38). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

LF (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 20010 ï 514,9 ³ ʦʙʭʚʘʪ 

ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ï 385,3 ³ ʤʽʞʛʨʝʙʝʥʝʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 357,9 ³ ʤôʷʟʦʚʫ 

ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʤʦʜʝʣʽ ʅF ʫ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. ɻ.39). 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʪʽʣʴʢʠ ʥʘ 34,4 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ 

ʟʤʽʥʥʫ. ʆʩʢʽʣʴʢʠ F=4,80 ʽ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ 

ʜʦʨʽʚʥʶʻ 6,55), ʤʠ ʥʝ ʤʦʞʝʤʦ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡ-

ʥʠʡ ʧʦʣʽʥʦʤ ʚʠʩʦʢʦ ʟʥʘʯʫʱʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ (ʨ<0,001) ʨʽʚʝʥʴ ʤʦ-

ʜʝʣʽ ʟʘʛʘʣʦʤ, ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. ɻ.39). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ʅF (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -15933 + 650,2 ³ ʦʙʭʚʘʪ 

ʢʠʩʪʽ ï 436,8 ³ ʦʙʭʚʘʪ ʩʪʦʧʠ + 680,8 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 239,3 ³ 

ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ + 6370 ³ ʐɼɽ ʩʪʝʛʥʘ ï 5265 ³ ʐɼɽ ʛʦʤʽʣʢʠ. 

 

ɺ ʁʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʤʦʜʝʣʽ LF/HF ʧʝʨʝʚʘʞʥʘ 

ʙʽʣʴʰʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴ-

ʥʦʛʦ ʯʣʝʥʘ ʪʘ ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (ʪʘʙʣ. ɻ.40). ʂʦʝʬʽʮʽʻʥʪ ʜʝ-

ʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 24,9 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ 

ʌʽʰʝʨʘ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F=3,72; F ʢʨʠʪʠʯʥʝ =5,56), ʪʦʤʫ 

ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʥʝ ʤʦʞʥʘ, ʥʝ ʟʚʘ-

ʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

(ʨ<0,01) (ʜʠʚ. ʪʘʙʣ. ɻ.40). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 
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LF/HF (ʶʥʘʢʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -4,520 + 0,258 ³ ʤʝ-

ʟʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ ï 0,034 ³ ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʮɹʽʚ 

ʣʽʚʦʾ ʢʠʩʪʽ + 0,074 ³ ʚʠʩʦʪʫ ʣʦʙʢʦʚʦʾ ʪʦʯʢʠ ï 0,158 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ 

ʪʨʝʪʠʥʽ + 0,156 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ. 

 

 

5.5. ʄʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʚ ʟʜʦʨʦʚʠʭ 

ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʢ̔ʠ 

 

 

ʋ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ SDNN 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. 

ɻ.41). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 38,7 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ 

ʟʤʽʥʥʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ F=5,90 ʽ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠ-

ʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,56), ʤʠ ʥʝ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦ-

ʣʽʥʦʤ ʟʥʘʯʫʱʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ (ʨ<0,001) ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʤʦʜʝʣʽ, 

ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʟ̔ʫ (ʜʠʚ. ʪʘʙʣ. ɻ.41). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

SDNN (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 32,38 + 4,677 ³ ʦʙʭʚʘʪ 

ʩʪʦʧʠ ï 30,41 ³ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ + 2,147 ³ ʦʙʭʚʘʪ ʩʪʝʛʦʥ ï 1,808 ³ ʚʠʩʦʪʫ ʚʝʨʪ-

ʣʶʛʦʚʦʾ ʪʦʯʢʠ ï 2,533 ³ ʊʐɾʉ ʥʘ ʩʪʝʛʥʽ + 12,43 ³ ʐɼɽ ʛʦʤʽʣʢʠ. 

 

ɹʽʣʴʰʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʤʦʜʝʣʽ PNN50 ʫ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝ-

ʤʦʜʠʥʘʤʽʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ, ʟʘ ʚʠʥʷʪʢʦʤ 

ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ, ʦʙʭʚʘʪʫ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ ʪʘ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ (ʪʘʙʣ. 

ɻ.42). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 31,6 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ 

ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ (F=4,32) ʤʝʥʰʠʡ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠ-

ʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,56), ʪʦʤʫ ʤʠ ʥʝ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡ-

ʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʫʱʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ (ʨ<0,01) ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ 
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ʤʦʜʝʣʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. ɻ.42). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

PNN50 (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -7,271 + 2,631 ³ ʦʙʭʚʘʪ 

ʩʪʝʛʥʘ ï 2,853 ³ ʤʽʞʛʨʝʙʝʥʝʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ ï 1,884 ³ ʦʙʭʚʘʪ ʧʣʝʯʘ ʚ ʥʘʧʨʫʞʝʥʦ-

ʤʫ ʩʪʘʥʽ + 1,241 ³ ʦʙʭʚʘʪ ʩʪʝʛʦʥ ï 33,24 ³ ʐɼɽ ʧʣʝʯʘ + 22,13 ³ ʐɼɽ ʧʝʨʝʜʧʣʽʯ-

ʯʷ. 

 

ɺ ʤʦʜʝʣʽ RMSSD ʫ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʙʽʣʴʰʽʩʪʴ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ, 

ʊʐɾʉ ʥʘ ʩʪʝʛʥʽ ʪʘ ʐɼɽ ʛʦʤʽʣʢʠ (ʪʘʙʣ. ɻ.43). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʪʽʣʴʢʠ 

ʥʘ 42,3 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʆʩʢʽʣʴʢʠ F=6,83 ʽ ʻ ʙʽʣʴʰʠʤ 

ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,56), ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.43). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

RMSSD (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -45,21 + 6,583 ³ ʦʙʭʚʘʪ 

ʩʪʦʧʠ ï 5,294 ³ ʤʽʞʛʨʝʙʝʥʝʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 3,724 ³ ʦʙʭʚʘʪ ʩʪʝʛʥʘ ï 8,471 ³ ʦʙʭʚʘʪ 

ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 2,202 ³ ʊʐɾʉ ʥʘ ʩʪʝʛʥʽ + 10,47 ³ ʐɼɽ ʛʦʤ̔ʣʢʠ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ ʄʦ ʫ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘ-

ʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ ʪʘ ʚʠʩʦʪʠ ʚʝʨ-

ʪʣʶʛʦʚʦʾ ʪʦʯʢʠ (ʪʘʙʣ. ɻ.44). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 32,5 % ʦʙʫʤʦʚ-

ʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʊʘʢ ʷʢ F=3,78 ʽ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘ-

ʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 7,55), ʤʠ ʥʝ ʤʦʞʝʤʦ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʫʱʠʡ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ ʟʘʛʘʣʴʥʠʡ 

ʨʽʚʝʥʴ ʤʦʜʝʣʽ (ʨ<0,01), ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʜʠʚ. ʪʘʙʣ. ɻ.44). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ʄʦ (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,663 + 0,023 ³ ʧʦʧʝʨʝʯʥʠʡ 

ʥʠʞʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ ï 0,045 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 0,011 
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³ ʦʙʭʚʘʪ ʩʪʝʛʦʥ ï 0,006 ³ ʚʠʩʦʪʫ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ ï 0,012 ³ ʊʐɾʉ ʥʘ ʩʪʝʛʥʽ + 

0,338 ³ ʐɼɽ ʧʣʝʯʘ ï 0,301 ³ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ. 

 

ʋ ʤʦʜʝʣʽ ɸʄʦ ʚ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʢʦʝʬʽʮʽʻʥʪʠ 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ, ʊʐɾʉ 

ʥʘ ʛʦʤʽʣʮʽ ʪʘ ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (ʪʘʙʣ. ɻ.45). ʂʦʝʬʽʮʽʻʥʪ ʜʝ-

ʪʝʨʤʽʥʘʮʽʾ R
2
 ʚʩʴʦʛʦ ʥʘ 34,2 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɿʚʘʞʘʶʯʠ 

ʥʘ ʪʝ, ʱʦ ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ (F=5,92) ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

(F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 5,57), ʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡ-

ʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʫʱʠʡ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʧʨʦʚʝʜʝʥʠʤ ʜʠʩʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽ-

ʟʦʤ (ʨ<0,01) (ʜʠʚ. ʪʘʙʣ. ɻ.45). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʥ̫ʥʷ: 

 

ɸʄʦ (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 51,84 ï 2,076 ³ ʦʙʭʚʘʪ 

ʩʪʦʧʠ + 11,98 ³ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ ï 0,740 ³ ʦʙʭʚʘʪ ʩʪʝʛʦʥ ï 0,970 ³ ʊʐɾʉ ʥʘ 

ʛʦʤʽʣʮʽ + 2,562 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ ʪʘ ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ʚ ʤʦ-

ʜʝʣʽ NNM ʫ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʘ ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʥʠʞʥʴʦʛʨʫʜʥʠʥʥʦʛʦ ʨʦʟʤʽʨʫ ʪʘ ʦʙʭʚʘ-

ʪʫ ʪʘʣʽʾ ʥʝ ʜʦʩʷʛʘʶʪʴ ʜʦʩʪʘʪʥʴʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (ʪʘʙʣ. ɻ.46). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽ-

ʥʘʮ̔ʾ  R
2
 ʣʠʰʝ ʥʘ 13,6 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ 

ʻ ʜʝʱʦ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F=3,09; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 3,59), 

ʱʦ ʥʝ ʜʘʻ ʟʤʦʛʫ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ 

ʟʥʘʯʠʤʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʤʦʜʝʣʽ, ʟʛʽʜʥʦ ʨʝʟʫʣʴʪʘ-

ʪʽʚ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʟ̔ʫ (ʨ<0,05) (ʜʠʚ. ʪʘʙʣ. ɻ.46). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

NNM (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,874 + 0,015³ ʧʦʧʝʨʝʯ-

ʥʠʡ ʥʠʞʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ ï 0,051 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 

0,009 ³ ʦʙʭʚʘʪ ʪʘʣʽʾ. 
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ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ Mʘʭ ʫ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘ ʚʠʥʷʪʢʦʤ ʤʽʞʦʩʪʴʦʚʦʛʦ ʨʦʟʤʽʨʫ ʪʘʟʘ 

(ʪʘʙʣ. ɻ.47). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʪʽʣʴʢʠ ʥʘ 36,9 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ 

ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ (F=4,60) ʤʝʥʰʠʡ ʚʽʜ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 7,55), ʥʝ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʭʦʯʘ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʻ ʜʦʩʪʦʚʽʨʥʠʤ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 

ɻ.47). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

Mʘʭ (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,943 ï 0,040 ³ ʤʽʞʛʨʝʙʝ-

ʥʝʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 0,046 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ + 0,025 ³ ʦʙʭʚʘʪ 

ʩʪʦʧʠ ï 0,057 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 0,476 ³ ʐɼɽ ʧʣʝʯʘ ï 

0,430 ³ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ + 0,021 ³ ʤʽʞʦʩʪʴʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ. 

 

ɺ ʤʦʜʝʣʽ Min ʫ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʴʩʷ ʜʦʩʪʘʪʥʴʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʢʨʽʤ ʦʙʭʚʘʪʫ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ 

(ʪʘʙʣ. ɻ.48). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʣʠʰʝ ʥʘ 32,6 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ 

ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘ-

ʯʝʥʥʷ (F=4,51; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,56), ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʥʘʤ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨ-

ʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨ-

ʥʠʡ (ʨ<0,001) ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʟ̔ʫ (ʜʠʚ. 

ʪʘʙʣ. ɻ.48). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

Min (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,886 + 0,028 ³ ʧʦʧʝʨʝʯ-

ʥʠʡ ʥʠʞʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ ï 0,008 ³ ʚʠʩʦʪʫ ʧʣʝʯʦʚʦʾ ʪʦʯʢʠ + 0,109 ³ ʐɼɽ 

ʧʣʝʯʘ ï 0,033 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 0,020 ³ ʰʠʨʠʥʫ ʧʣʝʯʝʡ ï 

0,007 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ VR ʚ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 
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ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʢʨʽʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. ɻ.49). ʂʦʝʬʽʮʽ-

ʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʪʽʣʴʢʠ ʥʘ 41,5 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠ-

ʪʝʨʽʡ ʌʽʰʝʨʘ ʭʦʯʘ ʡ ʥʘʙʣʠʞʘʻʪʴʩʷ, ʘʣʝ ʥʝ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʢʨʠ-

ʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ (F=6,49; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 6,55), ʱʦ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʦʜ-

ʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ ʟʥʘʯʠʤʽʩʪʴ ʨʝʛʨʝʩʽʡʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʧʦʣʽʥʦʤʫ, ʥʝ ʟʚʘʞʘʶ-

ʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽ-

ʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.49). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

VR (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 0,363 + 0,014 ³ ʦʙʭʚʘʪ ʛʦ-

ʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ï 0,009 ³ ʦʙʭʚʘʪ ʪʘʣʽʾ + 0,008 ³ ʦʙʭʚʘʪ ʩʪʝʛʦʥ ï 0,123 ³ 

ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ ï 0,018 ³ ʊʐɾʉ ʥʘ ʛʨʫʜʷʭ + 0,016 ³ ʢʽʩʪʢʦʚʫ ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘ-

ʪʝʡʢʦ. 

 

ɺ ʤʦʜʝʣʽ ɯVR ʚ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʫʩʽ ʢʦʝʬʽʮʽʻʥ-

ʪʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʩʪʘʪʥʴʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ 

(ʪʘʙʣ. ɻ.50). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʪʽʣʴʢʠ ʥʘ 41,5 % ʦʙʫʤʦʚʣʶʻ ɼʝʪʝʨʤʽʥʘ-

ʮʽʷ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 50 % (R
2
=0,471). ʆʩʢʽʣʴʢʠ ʢʨʠ-

ʪʝʨʽʡ ʌʽʰʝʨʘ (F=7,87) ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 

6,53), ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ. ʎʝ ʧʽʜʪ-

ʚʝʨʜʞʫʻʪʴʩʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.50). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ɯVR (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -112,5 ï 7,888 ³ ʦʙʭʚʘʪ 

ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ + 6,802 ³ ʧʦʧʝʨʝʯʥʠʡ ʥʠʞʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ + 

47,32 ³ ʐɼɽ ʩʪʝʛʥʘ ï 15,17 ³ ʢʽʩʪʢʦʚʫ ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ + 58,47 ³ ʐɼɽ ʧʝ-

ʨʝʜʧʣʽʯʯʷ ï 2,657 ³ ʦʙʭʚʘʪ ʩʪʝʛʦʥ. 

 

ʋʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ VʈR ʫ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽ-

ʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. ɻ.51). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʚʩʴʦʛʦ ʥʘ 

47,8 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ (F=6,80) ʥʝ ʜʦ-
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ʩʷʛʘʻ ʨʽʚʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ =7,52), ʪʦʤʫ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨ-

ʜʞʫʚʘʪʠ ʧʨʦ ʟʥʘʯʠʤʽʩʪʴ ʨʝʛʨʝʩʽʡʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʧʦʣʽʥʦʤʫ ʤʠ ʥʝ ʤʦʞʝʤʦ, ʥʘʚʽʪʴ 

ʚʨʘʭʦʚʫʶʯʠ ʜʦʩʪʦʚʽʨʥʠʡ ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.51). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

VʈR (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 5,921 ï 0,132 ³ ʦʙʭʚʘʪ ʛʦ-

ʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ + 0,606 ³ ʐɼɽ ʩʪʝʛʥʘ ï 0,091 ³ ʦʙʭʚʘʪ ʩʪʝʛʦʥ + 0,910 ³ 

ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ + 0,209 ³ ʊʐɾʉ ʥʘ ʛʨʫʜʷʭ ï 0,722 ³ ʐɼɽ ʛʦʤʽʣʢʠ + 0,145 ³ 

ʤʽʞʛʨʝʙʝʥʝʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ. 

 

ʋ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʫʩʽ ʙʝʟ ʚʠʥʷʪʢʫ ʢʦʝʬʽʮʽʻʥʪʠ 

ʚ ʤʦʜʝʣʽ ɯN ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. ɻ.52). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 

ʪʽʣʴʢʠ ʥʘ 43,8 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ F=8,58 

ʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 5,55) ï ʨʝʛʨʝ-

ʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʻ ʚʠʩʦʢʦ ʟʥʘʯʠʤʠʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʟ̔ʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.52). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ɯN (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 141,6 ï 3,091 ³ ʦʙʭʚʘʪ ʛʦʤʽ-

ʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ + 14,21 ³ ʐɼɽ ʩʪʝʛʥʘ ï 2,251 ³ ʦʙʭʚʘʪ ʩʪʝʛʦʥ + 33,77 ³ 

ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ ï 3,358 ³ ʦʙʭʚʘʪ ʩʪʦʧʠ. 

 

ɹʽʣʴʰʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʤʦʜʝʣʽ FO ʫ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦ-

ʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ, ʦʙʭʚʘʪʫ ʛʦʤʽ-

ʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ʪʘ ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (ʪʘʙʣ. ɻ.53). ʂʦʝʬ̔-

ʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʫʩʴʦʛʦ ʥʘ 34,9 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. 

ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʻ ʤʝʥʰʠʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F=5,00; F ʢʨʠʪʠʯʥʝ 

ʜʦʨʽʚʥʶʻ 6,56), ʪʦʤʫ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽ-

ʥʦʤ ʟʥʘʯʠʤʠʡ, ʤʠ ʥʝ ʤʦʞʝʤʦ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.53). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 
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FO (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 4175 + 1208 ³ ʦʙʭʚʘʪ ʩʪʦʧʠ 

+ 548,9 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ï 406,8 ³ ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ ï 1989 

³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 837,4 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽ-

ʪʢʠ ï 254,5 ³ ʚʠʩʦʪʫ ʚʝʨʪʣʛʁʦʚʦʾ ʪʦʯʢʠ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ (VLF) 

ʫ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʢʨʽʤ 

ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ (ʪʘʙʣ. ɻ.ɹ4). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʪʽʣʴʢʠ ʥʘ 19,9 % ʦʙʫʤʦʚ-

ʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʥʝ ʜʦʩʷʛʘʻ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (F=2,83; F ʢʨʠʪʠʯʥʝ=5,57), ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʻ ʟʥʘʯʠʤʠʤ, ʥʝ ʤʦʞʥʘ, ʥʘʚʽʪʴ ʥʘ ʬʦʥʽ ʜʦʩʪʦʚʽ-

ʨʥʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʤʦʜʝʣʽ, ʱʦ ʚʠʪʽʢʘʻ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

(ʨ<0,05) (ʜʠʚ. ʪʘʙʣ. ɻ.54). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

VLF (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 7683 + 528,3 ³ ʦʙʭʚʘʪ 

ʩʪʦʧʠ ï 940,1 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 552,0 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟ-

ʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ï 194,4 ³ ʊʐɾʉ ʥʘ ʞʠʚʦʪʽ ï 111,1 ³ ʚʠʩʦʪʫ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯ-

ʢʠ. 

 

ɺ ʤʦʜʝʣʽ LF ʫ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʙʽʣʴʰʽʩʪʴ ʢʦʝ-

ʬʽʮʽʻʥʪʽʚ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʣ̔ʴʥʦʛʦ ʯʣʝʥʘ ʪʘ 

ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (ʪʘʙʣ. ɻ.55). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 

ʫʩʴʦʛʦ ʥʘ 36,7 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʙʽʣʴ-

ʰʠʡ ʟʘ ʟʥʘʯʝʥʥʷʤ ʥʽʞ ʨʦʟʨʘʭʫʥʢʦʚʠʡ (F=6,61; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 5,57), ʪʦʤʫ 

ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ. ʎʝ ʧʽʜʪʚʝʨ-

ʜʞʝʥʦ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. ɻ.55). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

LF (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 4400 ï 1946 ³ ʐɼɽ ʧʝʨʝʜ-

ʧʣʽʯʯʷ + 829,2 ³ ʦʙʭʚʘʪ ʢʠʩʪʽ ï 488,7 ³ ʝʢʪʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ ï 
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676,9 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 214,2 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜ-

ʥʦʾ ʢʣʽʪʢʠ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ ʅF ʫ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʦʜʠʥʘʤʽʢʠ, ʟʘ 

ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ ʪʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, 

ʟʘ ʚʠʥʷʪʢʦʤ ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ ʪʘ ʦʙʭʚʘʪʫ ʩʪʝʛʦʥ (ʪʘʙʣ. ɻ.56). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘ-

ʮʽʾ R
2
 ʪʽʣʴʢʠ ʥʘ 35,5 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ʂʨʠʪʝʨʽʡ ʌʽʰʝʨʘ 

ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F=6,26; F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 5,57), ʪʦʤʫ ʤʦ-

ʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʟʥʘʯʠʤʠʡ. ʎʝ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʪʘʢʦʞ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,001) (ʜʠʚ. ʪʘʙʣ. 

ɻ.56). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

ʅF (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = -6391 ï 3389 ³ ʐɼɽ ʧʝ-

ʨʝʜʧʣʽʯʯʷ + 378,8 ³ ʦʙʭʚʘʪ ʩʪʦʧʠ ï 194,9 ³ ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ + 120,6 ³ ʦʙʭʚʘʪ 

ʩʪʝʛʦʥ + 186,2 ³ ʦʙʭʚʘʪ ʩʪʝʛʥʘ. 

 

ʋʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚ ʤʦʜʝʣʽ LF/HF ʫ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘ-

ʤʽʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʘʙʣ. ɻ.57). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ 

R
2
 ʣʠʰʝ ʥʘ 29,3 % ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. ɿʚʘʞʘʯʁʠ, ʱʦ F=4,73 ʽ 

ʻ ʤʝʥʰʠʤ, ʥʽʞ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ (F ʢʨʠʪʠʯʥʝ ʜʦʨʽʚʥʶʻ 5,57), ʦʜʥʦʟʥʘʯʥʦ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʽʥʦʤ ʻ ʚʠʩʦʢʦ ʟʥʘʯʫʱʠʤ, ʤʠ ʥʝ ʤʦ-

ʞʝʤʦ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʪʦʚʽʨʥʠʡ ʨʽʚʝʥʴ ʤʦʜʝʣʽ ʟʘʛʘʣʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝ-

ʜʝʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨ<0,01) (ʜʠʚ. ʪʘʙʣ. ɻ.57). 

ʄʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

LF/HF  (ʶʥʘʢʠ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) = 4,994 ï 0,048 ³ ʚʠʩʦʪʫ 

ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ + 0,121 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ + 0,104 ³ ʊʐɾʉ 

ʥʘ ʛʦʤʽʣʮʽ ï 0,127 ³ ʊʐɾʉ ʥʘ ʛʨʫʜʷʭ ï 0,038 ³ ʦʙʭʚʘʪ ʩʪʝʛʦʥ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʥʘʤʠ ʧʦʙʫ-

ʜʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʤʦʜʝʣʽ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠ-
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ʚʦʩʪʝʡ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʽʣʘ, ʚʽʢʫ ʽ ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ 

ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʤʽʩʴʢʠʭ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʇʦʜʽʣʣʷ ʽʟ ʨʽʟʥʠʤʠ 

ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. ʄʦʜʝʣʽ, ʱʦ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʤʝʜʠʮʠʥʠ (ʟ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʜʝʪʝʨʤʽʥʘʮʽʾ ʙʽʣʴʰʝ 0,5) ʧʦʙʫʜʦʚʘʥʽ ʣʠʰʝ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦ- ʽ ʛʽʧʝʨ-

ʢʽʥʝʪʠʯʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʾ, ʚʽʜʦ-

ʙʨʘʞʝʥʽ ʥʘʤʠ ʚ ʯʦʪʠʨʴʦʭ ʥʘʫʢʦʚʠʭ ʩʪʘʪʪʷʭ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ [54, 

113, 212, 213] (ʫʩʽ ʚʭʦʜʪ̫ʴ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, ʪʨʠ ʟ ʷʢʠʭ ʚʭʦ-

ʜʷʪʴ ʜʦ ʙʘʟʠ Web of Science). 
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ʈʆɿɼɯʃ 6 

ɸʅɸʃɯɿ ʁ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʔ 

 

 

ʋ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʜʽʣʘʭ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʟʥʘ-

ʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʤʽʩʴʢʠʭ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʇʦʜʽʣʣʷ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʨʽʟʥʠʭ ʪʠʧʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ; ʚʠʷʚʣʝʥʽ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦ-

ʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ, ʥʘ ʦʩʥʦʚʽ 

ʷʢʠʭ, ʨʦʟʨʦʙʣʝʥʽ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʥʘʣʝʞʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ 

ɺʉʈ ʫ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʽʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʧʦʢʘʟʘʚ, ʱʦ ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʦʛʨʘʬʽʷ ʻ ʚʘʞʣʠʚʠʤ 

ʚ ʧʨʘʢʪʠʯʥʦʤʫ ʟʥʘʯʝʥʥʽ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦ-

ʩʪʽ ʩʢʨʠʥʽʥʛ-ʪʝʩʪʫ ʧʨʠ ʤʘʩʦʚʠʭ ʦʛʣʷʜʘʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʘʮʽ̒ ʥʪʽʚ ʟ ʩʫʙʢʣʽʥʽʯʥʠʤʠ 

ʪʘ ʢʣʽʥʽʯʥʠʤʠ ʬʦʨʤʘʤʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʜʣʷ ʦʮʽʥʢʠ ʚʠʭʽʜʥʦʛʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʪʦʥʫ-

ʩʫ, ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʽ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʟʥʘʯʝʥ-

ʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ ʩʪʘʥʫ ʭʚʦʨʦʛʦ ʧʨʠ ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʷʢ 

ɻʈɺɯ, ʙʨʦʥʭʽʪ, ʧʥʝʚʤʦʥʽʷ, ʥʝʚʨʦʣʦʛʽʯʥʽ, ʝʥʜʦʢʨʠʥʥʽ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶ-

ʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ (ʩʪʽʡʢʦʩʪʽ ʦʨʛʘʥʽʟʤʫ) ʧʨʠ ʧʨʦʬ-

ʚʽʜʙʦʨʽ ʽ ʚʠʟʥʘʯʝʥʥʽ ʧʨʦʬʧʨʠʜʘʪʥʦʩʪʽ [8, 9, 14, 20, 26, 37, 39, 50, 95, 136, 162, 176, 

216, 220]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʯʠʤʘʣʦ ʨʦʙʽʪ, ʚ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʘ ʨʦʟʚʠʪʢʫ ʦʩʽʙ ʧʽʜʣʽʪʢʦʚʦʛʦ ʪʘ ʶʥʘ-

ʮʴʢʦʛʦ ʚʽʢʫ ʨʽʟʥʠʭ ʩʦʤʘʪʦʪʠʧʽʚ ʽ ʧʦʙʫʜʦʚʘ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʠʢ, ʪʝ-

ʭʥʦʣʦʛʽʡ, ʩʠʩʪʝʤ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʘ ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ [45, 61, 73, 111, 114, 122, 127, 142, 199]. ʇʨʠ ʘʥʘʣʽʟʽ ʥʘʫʢʦ-

ʚʠʭ ʨʦʙʽʪ ʚʠʷʚʠʣʦʩʷ, ʱʦ ʧʦʣʦʚʠʥʘ ʜʦʩʣʽʜʥʠʢʽʚ ʨʦʟʨʘʭʦʚʫʻ ʥʦʨʤʘʪʠʚʠ ʢʘʨʜʽʦʽʥʪʝ-

ʨʚʘʣʦʛʨʘʬʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʩʪʘʪʽ [1, 45, 73, 122, 127, 142, 

171], ʘ ʽʥʰʘ ï ʚʠʟʥʘʯʘʣʘ ʚʽʢʦʚʫ ʽ ʩʪʘʪʝʚʫ ʨʽʟʥʠʮʶ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʦʤʘʪʠʯʥʦʛʦ 

ʩʪʘʪʫʩʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ [12, 21, 22, 29, 32, 34, 180]. 
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ʂʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ 

ʪʘ ʚʧʣʠʚʫ ʪʠʧʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʩʪʘʥʫ (ʽʥʜʝʢʩʠ 

ʥʘʧʨʫʛʠ ʽ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ) ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʶʥʘʮʴʢʦʛʦ ʚʽʢʫ ʟ ʫʨʘʭʫ-

ʚʘʥʥʷʤ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʧʨʦʚʦʜʠʣʠʩʷ. ʊʠʤ ʥʝ ʤʝʥʰ, ʥʦʚʽ ʟʥʘʥ-

ʥʷ, ʦʜʝʨʞʫʚʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʦʛʦ ʨʦʜʫ ʥʘʫʢʦʚʠʭ ʥʘʧʨʘʮʶʚʘʥʴ, ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʪʝʦʨʝʪʠʯʥʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʨʫʭʦʚʦʾ, ʨʦʟʫ-

ʤʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʟʜʦʨʦʚôʷʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ ʫ ʩʫʯʘʩʥʠʭ ʤʦʣʦʜʠʭ ʣʶʜʝʡ ʟ 

ʦʩʣʘʙʣʝʥʠʤ ʟʜʦʨʦʚ'ʷʤ, ʷʢʽ ʢʨʽʤ ʪʦʛʦ ʥʘʚʯʘʶʪʴʩʷ ʚ ʩʫʯʘʩʥʽʡ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʦʛʦ 

ʝʤʦʮʽʡʥʦʛʦ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʥʝʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʥʘ-

ʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʝʬʽʮʠʪʫ ʯʘʩʫ ʽ ʥʘʨʦʩʪʘʶʯʦʾ ʛʽʧʦʢʽʥʝʟʽʾ [3, 8, 22, 24, 31, 60, 

62, 70, 75, 127, 199]. 

ɺʠʚʯʝʥʥʷ ʩʠʥʫʩʦʚʦʛʦ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʧʨʠʡʦ-

ʤʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʦʧʠʩ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʧʦ-

ʙʫʜʦʚʘʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ, ʘʧʨʦʢʩʠʤʘʮʠʷ ʧʘʪʝʨʥʫ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʯʝʨʝʟ 

ʧʦʙʫʜʦʚʫ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ ʽ ʤʘʪʝʤʘʪʠʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʧʦʜʘʣʴʰʦʶ ʽʥʪʝʨʧ-

ʨʝʪʘʮʽʻʶ) ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ [66, 69, 128, 164]. 

ʄʦʜʘ ïʟʥʘʯʝʥʥʷ ʢʘʨʜʽʦʽʥʪʝʨʚʘʣʘ, ʱʦ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʧʝʚʥʽʡ 

ʚʠʙʽʨʮʽ, ʾʾ ʟʥʘʯʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʠʡ ʜʣʷ ʜʘʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ ʨʽ-

ʚʝʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ [8, 49]. ɺʦʥʘ ʚʢʘʟʫʻ ʥʘ ʥʘʡʽʤʦʚʽʨʥʽʰʠʡ ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʫ-

ʚʘʥʥʷ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ, ʘ ʪʦʯʥʽʰʝ, ʩʠʥʫʩʦʚʦʛʦ ʚʫʟʣʘ. Cʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ R-R 

ʽʥʪʝʨʚʘʣʽʚ ʧʦʚʥʽʩʪʶ ʢʦʨʝʣʶʻ ʟ ʧʦʢʘʟʥʠʢʦʤ ʏʉʉ. ʁʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʦʙʨʘʞʘʻ 

ʧʝʨʝʚʘʞʘʥʥʷ ʪʦʥʫʩʫ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʇʉʅʉ) ʽ ʚʢʘʟʫʻ ʥʘ ʚʠ-

ʩʦʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʉʉʉ, ʘ ʟʥʠʞʝʥʥʷ ï ʭʘʨʘʢʪʝʨʠʟʫʻ ʘʢʪʠʚʽʟʘʮʽʶ 

ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ, ʱʦ ʙʫʚʘʻ ʧʽʜ ʯʘʩ ʬʽʟʠʯʥʦʛʦ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷ, ʧʨʠ ʩʪʨʝʩʽ ʘʙʦ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʉʉʉ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ R-R ʥ̔-

ʪʝʨʚʘʣʫ ʚʽʜʦʙʨʘʞʘʻ ʘʢʪʠʚʥʽʩʪʴ ʇʉʅʉ, ʘ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ï ʚ̔ -

ʜʦʙʨʘʞʘʻ ʘʢʪʠʚʥʽʩʪʴ ʩʠʤʧʘʪʠʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ [20, 149]. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ɺʇ (ʤʦʜʘ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨ-
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ʚʘʣʫ, ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʪʘ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘ-

ʣʫ) ʚ ʟʜʦʨʦʚʠʭ ʜʽʚʯʘʪ ʟ ʛʽʧʦ- ʪʘ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʻ ʜʦʩʪʦʚʽʨʥʦ 

ʙʽʣʴʰʠʤʠ (p<0,05-0,01), ʥʽʞ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

(ʪʘʙʣ. 6.1). 

ʊʘʙʣʠʮʷ 6.1 

ɿʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ ʨʽʟʥʠʭ ʪʠʧʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ʇʦʢʘʟʥʠʢʠ 

ɺʉʈ 

ɼʽʚʯʘʪʘ ʖʥʘʢʠ 

ʛʽʧʦʢʽʥʝʪʠʯ-

ʥʠʡ 

ʝʫʢʽʥʝʪʠʯ-

ʥʠʡ 

ʛʽʧʝʨʢʽʥʝʪʠʯ-

ʥʠʡ 

ʛʽʧʦʢʽʥʝʪʠʯ-

ʥʠʡ 

ʝʫʢʽʥʝʪʠʯ-

ʥʠʡ 

SDNN      

RMSSD     ƶ Ƹ 

PNN50    ƶ Ƹ 

Mo ƶ ƶ Ƹ ƶ Ƹ 

AMo      

NNM ƶ ƶ Ƹ ƶ Ƹ 

Max ƶ ƶ Ƹ ƶ Ƹ 

Min ƶ ƶ Ƹ ƶ Ƹ 

VR      

IVR      

VPR    Ď č 

IN  Ƹ ƶ   

FO      

VLF      

LF      

HF      

LF/HF      

ʇʨʠʤʽʪʢʠ: ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

1. ƶ ʘʙʦ Ƹ ï ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ ʫ ʤʝʞʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ ʶʥʘʢʽʚ ʘʙʦ ʜʽʚ-

ʯʘʪ ʤʘʻ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ; 

2. č ʘʙʦ Ď ï ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ ʫ ʤʝʞʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ ʶʥʘʢʽʚ ʘʙʦ ʜʽʚ-

ʯʘʪ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʙʽʣʴʰʠʭ ʘʙʦ ʤʝʥʰʠʭ ʟʥʘʯʝʥʴ; 

3. Φ ï ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʤʽʞ ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʨʫʧʘʤʠ 

ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ (ʚʽʜʤʽʯʝʥʽ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ); 
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4. Φ ï ʪʝʥʜʝʥʮʽʾ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʤʽʞ ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʨʫʧʘʤʠ 

ʶʥʘʢʽʚ ʽ ʜʽʚʯʘʪ (ʚʽʜʤʽʯʝʥʽ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ). 

ɿʛʽʜʥʦ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʥʘ ʘʥʘʣʦʛʽʯʥʽʡ ʚʠʙʽʨʮʽ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ [146], 

ʧʦʢʘʟʥʠʢʠ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ ʫ ʜʽʚʯʘʪʦʢ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʧʦʨʽʚʥʷʥʦ ʽʟ ʜʽʚʯʘʪʢʘʤʠ ʽʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʘ ʛʽʧʝʨʢʽʥʝ-

ʪʠʯʥʠʤ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. ʎʝ ʦʙʛʨʫʥʪʦʚʫʻ ʪʝ, ʱʦ ʟ ʚʽʢʦʤ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʽʟ 

ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʽʦʢʘʨʜ ʥʘʙʫʚʘʻ ʙʽʣʴʰʠʭ ʨʝʟʝʨʚʥʠʭ ʤʦʞʣʠ-

ʚʦʩʪʝʡ [19, 37, 110, 152]. 

ɯʥʜʝʢʩ ʥʘʧʨʫʛʠ, ʷʢ ʧʦʭʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʨʠʪʤʫ ʩʝʨʮʷ, ʚʨʘʭʦʚʫʻ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʥʷ ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʠʪʤʫ ʩʝʨʮʷ ʽ ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʮʝʥʪʨʘʣʽ-

ʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʨʠʪʤʫ ʩʝʨʮʷ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʠʤʧʘʪʠʯʥʦʛʦ ʪʦʥʫʩʫ 

ʤʦʜʘ, ʷʢ ʧʨʘʚʠʣʦ, ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴh ʝʥʥʷ ʽʥʜʝʢʩʫ ʥʘʧʨʫʛʠ. 

ʇʦʩʠʣʝʥʥʷ ʞ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʪʦʥʫʩʫ, ʥʘʚʧʘʢʠ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʦ-

ʜʠ ʽ ʟʤʝʥʰʝʥʥʷ ʽʥʜʝʢʩʫ ʥʘʧʨʫʛʠ [49, 140, 141]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʦʮʽʥʢʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʚ 

ʟʜʦʨʦʚʠʭ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽʥʜʝʢʩ ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨ-

ʥʠʭ ʩʠʩʪʝʤ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʠʡ (p<0,05), ʥʽʞ ʚ ʟʜʦʨʦʚʠʭ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʜʠʚ. ʪʘʙʣ. 6.1). 

ʋ ʜʽʚʯʘʪ ʧʨʦʮʝʩ ʩʪʘʪʝʚʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʰʝ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʶʥʘʢʘʤʠ ʘʥʘʣʦʛʽʯʥʦʛʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʚʽʢʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰ ʟʘʚʝʨʰʝ-

ʥʠʤ ʽ ʧʦʚʥʠʤ ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʛʫʣʷʮʽʾ, ʙʘʣʘʥʩʫ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʽ ʩʠʤ-

ʧʘʪʠʯʥʦʛʦ ʚʧʣʠʚʽʚ, ʩʪʘʥʦʚʣʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʘʥʛʽʦ-

ʪʝʥʟʠʥʦʚʦʾ, ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʦʾ, ʭʝʤʦʨʝʮʝʧʪʠʚʥʦʾ ʩʠʩʪʝʤ [32, 121]. 

ʊʘʢ, ʥʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ, ʘʙʦ ʪʝʥʜʝʥʮʽʡ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʟʜʦʨʦʚʠʤʠ 

ʜʽʚʯʘʪʘʤʠ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʟʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ 

ʩʧʝʢʪʨʘʣʴʥʠʤʠ (ʟʘ ʜʽʘʧʘʟʦʥʘʤʠ ʯʘʩʪʦʪ) ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ (ʜʠʚ. ʪʘʙʣ. 6.1). ʎʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʐʠʥʢʘʨʫʢ-ɼʠʢʦʚʠʮʴʢʦʶ [146], ʜʝ ʫ 

ʜʽʚʯʘʪʦʢ ʚʩʪʘʥʦʚʣʝʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘʟʥʘʯʝʥʠʭ ʧʦ-

ʢʘʟʥʠʢʽʚ ʪʘ ʧʨʘʢʪʠʯʥʘ ʽʭ ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʭʣʦʧʯʠʢʽʚ. 
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ɺʩʪʘʥʦʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʶʥʘʢʘʤʠ ʟ ʛʽʧʦ- ʪʘ ʝʫʢʽʥʝʪʠʯʥʠʤʠ ʪʠʧʘʤʠ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʟʘ ʙʽʣʴʰʽʩʪʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ (ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ 

ʟʥʘʯʝʥʥʷ (p<0,05) ʧʦʢʘʟʥʠʢʽʚ RMSSD, PNN50 ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ 

ʛʝʤʦʜʠʥʘʤʽʢʠ) ʪʘ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ɺʇ (ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ (p<0,01) 

ʧʦʢʘʟʥʠʢʽʚ ʤʦʜʠ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝʜʥʴʦʛʦ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʽ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘ-

ʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) (ʜʠʚ. ʪʘʙʣ. 

6.1). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʠʤ ʤʝʥʰʠʤ ʻ ʚʝʛʝʪʘʪʠʚʥʠʡ ʧʦʢʘʟʥʠʢ ʨʠʪʤʫ, ʪʠʤ ʙʽʣʴʰʝ 

ʚʝʛʝʪʘʪʠʚʥʠʡ ʙʘʣʘʥʩ ʟʤʽʱʝʥʠʡ ʚ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʤʫ ʥʘʧʨʷʤʢʫ [2, 66]. ʅʝ ʚʠʷʚʣʝ-

ʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʟʜʦʨʦʚʠʤʠ ʶʥʘʢʘʤʠ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʦʮʽʥʢʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ (ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʣʠʰʝ ʥʝʟʥʘʯʥʘ ʪʝʥʜʝʥʮʽʷ (p=0,070) ʜʦ ʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʨʠʪʤʫ ʫ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ) ʪʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ (ʟʘ ʜʽʘ-

ʧʘʟʦʥʘʤʠ ʯʘʩʪʦʪ) ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ (ʜʠʚ. ʪʘʙʣ. 6.1). 

ʈʷʜʦʤ ʘʚʪʦʨʽʚ [32, 102, 129, 146, 176] ʚʩʪʘʥʦʚʣʝʥʦ ʛʝʥʜʝʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦ-

ʢʘʟʥʠʢʽʚ ɺʇ, ʽʥʜʝʢʩʫ ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʽ ʘʙʩʦʣʶʪʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽ-

ʘʧʘʟʦʥʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠ-

ʩʦʢʠʭ ʯʘʩʪʦʪ (ʧʝʨʝʚʘʞʘʥʥʷ ʾʭ ʫ ʶʥʘʢʽʚ ʪʘ ʭʣʦʧʯʠʢʽʚ) ʪʘ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʨʠʪʤʫ ʽ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ (ʧʝʨʝʚʘʞʘʥʥʷ ʫ ʜʽʚʯʘʪ ʽ ʜʽʚʯʘʪʦʢ), 

ʱʦ ʜʦʚʦʜʠʪʴ, ʧʝʨʝʚʘʞʘʥʥʷ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʣʘʥʢʠ ʥʘʜ ʩʠʤʧʘʪʠʯʥʦʶ ʫ ʯʦʣʦʚʽʯʦʾ 

ʩʪʘʪʽ ʪʘ ʧʨʦʪʠʣʝʞʥʫ ʩʠʪʫʘʮʽʶ ʫ ʞʽʥʦʯʦʾ. 

ʅʘʤʠ, ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʚʠʱʝʚʢʘʟʘʥʠʭ ʛʨʫʧ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʤʽʞ ʶʥʘʢʘʤʠ ʽ 

ʜʽʚʯʘʪʘʤʠ ʛʽʧʦʢʽʥʝʪʠʯʥʦʛʦ, ʘʙʦ ʝʫʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʽʚ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʦ: 

ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ (ʨ<0,01-0,001) ʙʽʣʴʰʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ɺʇ (ʟʘ ʚʠʥʷʪʢʦʤ 

ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʦʟʤʘʭʫ ʽ ʘʤʧʣʽʪʫʜʠ ʤʦʜʠ) ʫ ʶʥʘʢʽʚ ʛʽʧʦ- ʪʘ ʝʫʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʽʚ ʛʝ-

ʤʦʜʠʥʘʤʽʢʠ (ʜʣʷ ʘʤʧʣʽʪʫʜʠ ʤʦʜʠ ʫ ʶʥʘʢʽʚ ʝʫʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʫ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʨʘʞʝʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ, ʨ=0,051); ʜʦʩʪʦʚʽʨʥʦ ʙʽ-

ʣʴʰʽ ʟʥʘʯʝʥʥʷ (ʨ< 0,05) ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʠʪʤʫ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯ-

ʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ; ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ (ʨ<0,05) ʧʦʢʘʟʥʠʢʘ ʚʽʜʥʦ-
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ʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʫ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠ-

ʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ; ʘ ʩʝʨʝʜ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʣʠʰʝ ʥʝʟʥʘʯ-

ʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ (ʨ=0,068) ʧʦʢʘʟʥʠʢʘ RMSSD ʫ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽ-

ʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ (ʜʠʚ. ʪʘʙʣ. 6.1). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʂɯɻ ʫ ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʶʥʘʢʽʚ 

ʽ ʜʽʚʯʘʪ ʇʦʜʽʣʣʷ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʦ: 

1) ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ Mʦ, Max, Min, NNM ʫ 

ʜʽʚʯʘʪ ʟ ʛʽʧʦ- ʪʘ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʥʽʞ ʚ ʛʨʫʧʘʭ ʟ ʛʽʧʝʨʢʽʥʝʪʠ-

ʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʙʽʣʴʰ ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ ʽ ʝʢʦʥʦʤʽʯ-

ʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʩʝʨʮʷ, ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʪʘ ʧʝʨʝʚʘʞʘʥʥʷ ʪʦʥʫ-

ʩʫ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʫ ʧʝʨʰʠʭ ʜʚʦʭ ʛʨʫʧ ʜʦʩʣʽʜʞʫʚʘʥʠʭ [13, 17, 21, 133]; 

2) ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʽʥʜʝʢʩʫ ʥʘʧʨʫʛʠ ʨʝʛʫ-

ʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʥʽʞ ʚ ʛʨʫʧʘʭ ʟ 

ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʩʚʽʜʯʠʪʴ ʟʘ ʙʽʣʴʰʠʡ ʩʪʫʧʽʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ [49, 50]; 

3) ʤʽʞ ʛʨʫʧʘʤʠ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʟʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ (ʟʘ ʜʽʘʧʘʟʦʥʘʤʠ ʯʘʩʪʦʪ) ʧʦʢʘʟʥʠʢʘʤʠ ʥʝ ʚʩʪʘʥʦʚ-

ʣʝʥʦ ʞʦʜʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʂɯɻ, ʱʦ ʛʦʚʦʨʠʪʴ ʧʨʦ 

ʨʽʚʥʦʚʘʛʫ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʪʘ ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ʥʘ ʨʠʪʤ ʩʝʨʮʷ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʡʦʛʦ (ʩʝʨʮʷ) ʨʠʪʤʫ [81, 82, 88]; 

4) ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ Mʦ, Max, Min, NNM ʪʘ 

RMSSD, PNN50 ʫ ʶʥʘʢʽʚ ʽʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʥʽʞ ʚ ʛʨʫʧʘʭ ʽʟ 

ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʩʠʣʝʥʥʷ ʩʠʤʧʘʪʠʯʥʦʾ ʨʝʛʫ-

ʣʷʮʽʾ, ʷʢʘ ʧʨʠʛʥʽʯʫʻ ʘʢʪʠʚʥʽʩʪʴ ʘʚʪʦʥʦʤʥʦʛʦ ʢʦʥʪʫʨʘ [8, 36, 89]; 

5) ʤʽʞ ʛʨʫʧʘʤʠ ʶʥʘʢʽʚ ʘʙʦ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʟʘ ʧʦʢʘ-

ʟʥʠʢʘʤʠ ʜʣʷ ʦʮʽʥʢʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʢɹʦʛʦ ʪʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ (ʟʘ ʜʽʘʧʘʟʦʥʘʤʠ 

ʯʘʩʪʦʪ) ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʾ ʚʽʜʤʽʥʥʦʩ-

ʪʽ ʧʦʢʘʟʥʠʢʽʚ ʂɯɻ; 

6) ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʄʦ, NNM, Max, Min ʫ  
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ʶʥʘʢʽʚ ʽʟ ʛʽʧʦ- ʽ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʪʝʥʜʝʥʮʽʷ ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ RMSSD ʫ ʁʥʘʢʽʚ ʽʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʪʘ AMo ʫ ʶʥʘʢʽʚ ʝʫ-

ʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ, ʥʽʞ ʩʝʨʝʜ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʛʨʫʧ ʜʽʚʯʘʪ ʜʦ-

ʚʦʜʷʪʴ ʙʽʣʴʰʫ ʘʢʪʠʚʥʽʩʪʴ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʣʘʥʢʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʫ ʶʥʘʢʽʚ 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʜʽʚʯʘʪʘʤʠ [106, 110, 150, 209, 225]; 

7) ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ VPR ʫ ʜʽʚʯʘʪ ʽʟ ʛʽʧʦʢʽ-

ʥʝʪʠʯʥʠʤ ʪʠʧʦʤ, ʥʽʞ ʫ ʶʥʘʢʽʚ ʽʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʪʘ, ʥʘʚʧʘʢʠ, ʤʝʥʰʽ ʟʥʘ-

ʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ LF/HF ʫ ʜʽʚʯʘʪ ʽʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ, ʥʽʞ ʫ ʶʥʘʢʽʚ ʽʟ ʝʫʢʽʥʝ-

ʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʙʽʣʴʰʝ ʟʤʽʱʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʙʘʣʘʥ-

ʩʫ ʚ ʩʠʤʧʘʪʠʯʥʠʡ ʙʽʢ ʪʘ ʟʨʦʩʪʘʥʥʷ ʥʘʧʨʫʛʠ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʫ ʜʽʚʯʘʪ [22, 

106, 128, 180, 202]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʤʦʞʝ ʙʫʪʠ ʟʫʤʦ-

ʚʣʝʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʛʫʣʷʮʽʾ ʢʨʦʚʦʦʙʽʛʫ, ʟʘʩʥʦ-

ʚʘʥʠʤʠ ʥʘ ʚʟʘʻʤʠʥʘʭ ʤʽʞ ʩʝʨʮʝʚʠʤ ʽ ʩʫʜʠʥʥʠʤ ʤʝʭʘʥʽʟʤʘʤʠ ʫ ʧʽʜʪʨʠʤʮʽ ʛʝʤʦʜʠ-

ʥʘʤʽʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ. ʂʨʽʤ ʪʦʛʦ, ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥ-

ʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʥʝ ʣʠʰʝ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʥʦʚʘ-

ʤʠ, ʚʦʥʠ ʤʘʶʪʴ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʧʝʚʥʠʭ ʨʦʟʙʞ̔ʥʦʩʪʷʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ ʚʝʛʝʪʘʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ ʚʽʜʽʛʨʘʶʪʴ ʽʩʪʦʪʥʫ ʨʦʣʴ [15, 141, 177, 

189, 197, 204]. ʊʦʤʫ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʚôʷʟʢʽʚ 

ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʽ ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʜʦ-

ʩʣʽʜʞʫʚʘʥʠʭ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʯʝʨʝʟ ʧʨʠʟʤʫ ʦʮʽʥʢʠ ʩʪʘʥʫ ʚʝʛʝʪʘ-

ʪʠʚʥʦʾ ʨʝʛʫʣʷʮʽʾ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʟʚôʷʟʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʽ ʩʦʤʘʪʦʪʠʧʦʣʦ-

ʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʙʽʣʴʰʦ-

ʩʪʽ ʚʠʧʘʜʢʽʚ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʜʦʩʪʦʚʽʨʥʽ ʧʨʷʤʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r ʚʽʜ 0,36 ʜʦ 0,46) ʽ 

ʥʝʜʦʩʪʦʚʽʨʥʽ ʧʨʷʤʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r ʚʽʜ 0,30 ʜʦ 0,34) ʟʚôʷʟʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʣʠʰʝ 

ʤʽʞ ʘʤʧʣʽʪʫʜʦʶ ʤʦʜʠ ʽ ʫʩʽʤʘ ʪʦʪʘʣʴʥʠʤʠ, ʐɼɽ ʩʪʝʛʥʘ ʪʘ ʤôʷʟʦʚʠʤ ʽ ʢʽʩʪʢʦʚʠʤ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ; ʘ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʜʦʩʪʦʚʽʨʥʽ ʟʚʦʨʦʪʥʽ ʩʝʨʝʜ-

ʥʴʦʾ ʩʠʣʠ (r ʚʽʜ -0,35 ʜʦ -0,45) ʽ ʥʝʜʦʩʪʦʚʽʨʥʽ ʟʚʦʨʦʪʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r ʚʽʜ -0,30 
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ʜʦ -0,34) ʢʦʨʝʣʷʮʽʾ ʚʩʪʘʥʦʚʣʝʥʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʜʠ ʽ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ R-R 

ʽʥʪʝʨʚʘʣʫ ʪʘ ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ ʽ ʥʘ ʛʦʤʽʣʮʽ, ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤ-

ʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ ʪʘ ʞʠʨʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ, ʘ ʪʘʢʦʞ ʤʽʞ 

ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ʪʘ ʧʦʧʝʨʝʯʥʠʤ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʤ ʨʦʟʤʽʨʦʤ. 

ʋ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʙʘ-

ʛʘʪʦʯʠʩʝʣʴʥʽ ʜʦʩʪʦʚʽʨʥʽ ʧʨʷʤʽ, ʧʝʨʝʚʘʞʥʦ ʩʣʘʙʢʦʾ ʩʠʣʠ (r ʚʽʜ 0,22 ʜʦ 0,30), 

ʟʚôʷʟʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʤʦʜʠ ʪʘ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ, 

ʥʘʞʠʚʦʪʽ, ʥʘ ʙʦʮʽ, ʥʘ ʩʪʝʛʥʽ ʽ ʥʘ ʛʦʤʽʣʮʽ, ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ 

ʽ ʞʠʨʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ, ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ʪʘ 

ʩʠʣʦʶ ʩʪʠʩʢʘʥʥʷ ʧʨʘʚʦʾ ʢʠʩʪʽ, ʘ ʪʘʢʦʞ ʤʽʞ ʫʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ 

ɹʘʻʚʩʴʢʦʛʦ ʽ ʦʙʭʚʘʪʦʤ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ; ʘ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʜʦʩʪʦʚʽʨʥʽ 

ʟʚʦʨʦʪʥʽ, ʧʝʨʝʚʘʞʥʦ ʩʣʘʙʢʦʾ ʩʠʣʠ (r ʚʽʜ -0,24 ʜʦ -0,33), ʟʚôʷʟʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʤʽʞ 

ʘʤʧʣʽʪʫʜʦʶ ʤʦʜʠ ʪʘ ʧʦʣʦʚʠʥʦʶ ʧʦʟʜʦʚʞʥʽʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ, ʘ ʪʘʢʦʞ ʤʽʞ ʫʩʽʤʘ ʧʦ-

ʢʘʟʥʠʢʘʤʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ 

ʧʨʘʚʦʾ ʢʠʩʪʽ. 

ʋ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʜʦʩʪʦʚʽʨʥʽ ʧʨʷʤʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r ʚʽʜ 0,47 ʜʦ 0,54) ʽ ʥʝʜʦʩʪʦʚʽʨʥʽ 

ʧʨʷʤʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r ʚʽʜ 0,31 ʜʦ 0,45) ʟʚôʷʟʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟ-

ʥʠʢʽʚ ɺʇ ʪʘ ʩʘʛʽʪʘʣʴʥʠʤ ʨʦʟʤʽʨʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʤʽʞ PNN50 ʪʘ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟ-

ʥʠʢʽʚ ʊʐɾʉ, ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ ʽ ʞʠʨʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ, ʫʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʪʘ ʚʠʩʦʪʦʶ 

ʧʘʣʴʮʴʦʚʦʾ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ ʪʦʯʢʠ ʽ ʞʠʨʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡ-

ʢʦ, ʘ ʪʘʢʦʞ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠ-

ʩʦʢʠʭ ʯʘʩʪʦʪ ʪʘ ʫʩʽʤʘ ʧʦʟʜʦʚʞʥʽʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ ʽ ʢʽʩʪʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ 

ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ; ʘ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʜʦʩʪʦʚʽʨʥʽ ʟʚʦʨʦʪʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r ʚʽʜ -0,46 

ʜʦ -0,52) ʽ ʥʝʜʦʩʪʦʚʽʨʥʽ ʟʚʦʨʦʪʥʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r ʚʽʜ -0,30 ʜʦ -0,45) ʢʦʨʝʣʷʮʽʾ 

ʚʩʪʘʥʦʚʣʝʥʽ ʤʽʞ ʫʩʽʤʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʚʠʩʦʪʦʶ ʧʘʣʴʮʴʦʚʦʾ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ ʪʦʯʢʠ, ʢʽʩʪʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ʽ ʩʠʣʦʶ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ, ʤʽʞ ʩʪʘʥʜʘʨʪʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʥʦʨ-
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ʤʘʣʴʥʠʭ R-R ʽʥʪʝʨʚʘʣʽʚ ʪʘ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʐɼɽ ʢʽʥʮʽʚʦʢ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘ-

ʜʢʽʚ ʤʽʞ ʩʫʤʘʨʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ, ʧʦʪʫʞʥʽʩʪʶ ʚ ʜʽʘʧʘʟʦ-

ʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʪʘ ʤʘʡʞʝ ʧʦʣʦʚʠʥʦʶ ʧʦʢʘʟʥʠʢʽʚ ʐɼɽ ʢʽʥʮʽʚʦʢ, ʦʙ-

ʭʚʘʪʘʤʠ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ, ʰʠʾ ʽ ʢʠʩʪʽ, ʧʦʧʝʨʝʯʥʠʤ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥ-

ʥʠʤ ʨʦʟʤʽʨʦʤ ʽ ʢʽʩʪʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ, ʘ ʪʘʢʦʞ ʤʽʞ ʧʦʢʘʟ-

ʥʠʢʦʤ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʪʘ ʧʦʣʦ-

ʚʠʥʦʶ ʧʦʢʘʟʥʠʢʽʚ ʊʐɾʉ ̔  ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ. 

ʇʨʠ ʢʽʣʴʢʽʩʥʦʤʫ ʘʥʘʣʽʟʽ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʘʥʪʨʦʧʦ-

ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʽ ʩʠʣʦʶ ʩʪʠʩʢʘʥʥʷ ʢʠʩʪʝʡ, ʫ ʜʽʚʯʘʪ ʽʟ 

ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʟʘʬʽʢʩʦʚʘʥʦ 211 ʜʦʩʪʦʚʽʨʥʠʭ ʪʘ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ 

ʥʝʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ (16 ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʜʦʩʪʦʚʽʨʥʠʭ ʧʨʷʤʠʭ, 50 ʩʝʨʝʜʥʴʦʾ ʩʠ-

ʣʠ ʥʝʜʦʩʪʦʚʽʨʥʠʭ ʧʨʷʤʠʭ, 42 ʜʦʩʪʦʚʽʨʥʠʭ ʩʣʘʙʢʠʭ ʧʨʷʤʠʭ, 18 ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʜʦ-

ʩʪʦʚʽʨʥʠʭ ʟʚʦʨʦʪʥʽʭ, 64 ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʥʝʜʦʩʪʦʚʽʨʥʠʭ ʟʚʦʨʦʪʥʽʭ ʪʘ 21 ʜʦʩʪʦʚʽʨ-

ʥʠʭ ʩʣʘʙʢʠʭ ʟʚʦʨʦʪʥʽʭ). ɿ ʥʠʭ: ʥʘʡʙʽʣʴʰʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʘ ʫ ʜʽʚʯʘʪ ʟ̔ ʛ̔ -

ʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï 100 (47,4 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ), ʜʘʣʽ 

ʡʜʫʪʴ ʜʽʚʯʘʪʘ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï 65 (30,8 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽ-

ʣʴʢʦʩʪʽ) ʽ ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʚʩʪʘʥʦʚʣʝʥʘ ʫ ʜʽʚʯʘʪ ʟ̔ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï 46 (21,8 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ). 

ʋ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʨʝʣʷʮʽʡ: 

ǒ ʙʽʣʴʰʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʥʝʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘ-

ʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʟʚʦʨʦʪʥʽ ï 30 

(65,2 %, ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʚôʷʟʢʽʚ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʟ̔ ʜʘ-

ʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʟ ʷʢʠʭ 11 ʜʦʩʪʦʚʽʨʥʠʭ ʽ 19 ʥʝʜʦʩʪʦʚʽʨʥʠʭ), ʘ 16 ʟʚôʷʟʢʽʚ 

ï ʧʨʷʤʽ (34,8 %, ʟ ʷʢʠʭ 8 ʜʦʩʪʦʚʽʨʥʠʭ ʽ 8 ʥʝʜʦʩʪʦʚʽʨʥʠʭ); 

ǒ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʟ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘ-

ʤʠ ʪʽʣʘ ʽ ʩʠʣʦʶ ʩʪʠʩʢʘʥʥʷ ʢʠʩʪʝʡ ʚʠʷʚʣʝʥʘ ʜʣʷ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ 

ʧʫʣʴʩʦʤʝʪʨʽʾ ï 28 (9,0 % ï ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʽʜʩʦʪʦʢ ʢʦʨʝʣʷʮʽʡ ʨʦʟʨʘʭʦʚʘʥʠʡ 

ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʘʥʘʣʽʟʫʻʤʠʭ ʛʨʫʧ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴ-
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ʢʦʩʪʽ ʚ ʜʘʥʠʭ ʛʨʫʧʘʭ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʭ ʽ ʧʦʢʘʟʥʠʢʽʚ ʩʠʣʠ ʤôʷʟʽʚ-

ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ), ʘ ʥʘʡʤʝʥʰʘ ï ʜʣʷ ʧʦʢʘʟʥʠʢʘʤʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴ-

ʢʦʛʦ ï 3 (1,9 %); 

ǒ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʟ̔ ʛʨʫʧʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʚʩʪʘʥʦʚʣʝʥʘ ʜʣʷ 

ʜʽʘʤʝʪʨʽʚ ʪʽʣʘ ï 14 (10,3 % ï ʪʫʪ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʽʜʩʦʪʦʢ ʢʦʨʝʣʷʮʽʡ ʨʦʟʨʘʭʦʚʘ-

ʥʠʡ ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʘʥʘʣʽʟʫʻʤʠʭ ʛʨʫʧ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʪʦ-

ʪʘʣʴʥʽ, ʧʦʟʜʦʚʞʥʽ ʽ ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ, ʜʽʘʤʝʪʨʠ ʪʽʣʘ, ʐɼɽ ʢʽʥʮʽʚʦʢ, ʊʐɾʉ, 

ʢʦʤʧʦʥʝʥʪʠ ʩʦʤʘʪʦʪʠʧʫ, ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʽ ʩʠʣʠ ʤôʷʟʽʚ-

ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ 

ɺʉʈ) ̔  ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ï 5 (9,8 %); 

ǒ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʥʝʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ: ʤʽʞ 

ʫʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʧʦʟʜʦʚʞʥʽʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ 

ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ; ʤʽʞ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʘʙʦ ʤʽʞ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʧʦʢʘ-

ʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʪʦʪʘʣʴʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ, ʐɼɽ ʢʽʥʮʽʚʦʢ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʤʘ-

ʪʦʪʠʧʫ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ; ʤʽʞ ʧʦʢʘʟʥʠ-

ʢʘʤʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʪʘ ʪʦʪʘʣʴʥʠʤʠ ʽ ʦʙʭʚʘʪʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ, ʜ̔ -

ʘʤʝʪʨʘʤʠ ʪʽʣʘ, ʊʐɾʉ ʽ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʤʘʪʦʪʠʧʫ. 

ʋ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʨʝʣʷʮʽʡ: 

ǒ ʙʽʣʴʰʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʩʣʘʙʢʦʾ ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ɺʉʈ ʪʘ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ 

ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʷʤʽ ï 43 (66,2 %, ʟ ʷʢʠʭ ʣʠʰʝ 1 ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ), ʘ 22 ʟʚôʷʟʢʠ ï 

ʟʚʦʨʦʪʥʽ (33,8 %, ʟ ʷʢʠʭ ʣʠʰʝ 1 ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ); 

ǒ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʟ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘ-

ʤʠ ʪʽʣʘ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʚʠʷʚʣʝʥʘ ʜʣʷ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ 

ɺʇ ï 35 (11,2 %), ʘ ʥʘʡʤʝʥʰʘ ï ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï 5 (3,2 %); 

ǒ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʽʟ ʛʨʫʧʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʚʩʪʘʥʦʚʣʝʥʘ ʜʣʷ 

ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ï 12 (35,3 %) ʽ ʧʦʟʜʦʚʞʥʽʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ï 9 

(10,6 %); 
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ǒ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ: ʤʽʞ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ɺʉʈ ʪʘ ʪʦʪʘʣʴʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ, ʐɼɽ ʢʽʥʮʽʚʦʢ, ʜʽʘʤʝʪʨʘʤʠ ʪʽʣʘ, ʢʦʤʧʦʥʝʥʪʘ-

ʤʠ ʩʦʤʘʪʦʪʠʧʫ, ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ʽ ʩʠ-

ʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ; ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺʇ ʪʘ ʪʦʪʘʣʴʥʠʤʠ ʨʦʟʤʽ-

ʨʘʤʠ ʪʽʣʘ; ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʪʘ ʪʦʪʘʣʴʥʠʤʠ ʨʦʟʤʽʨʘʤʠ 

ʪʽʣʘ, ʐɼɽ ʢʽʥʮʽʚʦʢ, ʊʐɾʉ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʤʘʪʦʪʠʧʫ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤʧʦʥʝ-

ʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ; ʤʽʞ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʪʦ-

ʪʘʣʴʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ. 

ʋ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʨʝʣʷʮʽʡ: 

ǒ ʜʦʩʪʦʚʽʨʥ ̔ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʥʝʜʦʩʪʦʚʽʨʥ ̔ʟʚôʷʟʢʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ 

ʪʘ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ 

ʡ ʧʘʣʴʮʽʚ ʤʘʡʞʝ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʧʨʷʤʽ ʽ ʟʚʦʨʦʪʥʽ ï 49 ʧʨʷʤʠʭ (49,0 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʫ ʜʽʚʯʘʪ ʟ ʜʘʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʟ ʷʢʠʭ 7 ʜʦʩʪʦʚʽʨ-

ʥʠʭ ʽ 42 ʥʝʜʦʩʪʦʚʽʨʥʠʭ) ʪʘ 51 ʟʚʦʨʦʪʥʽʡ (51,0 %, ʟ ʷʢʠʭ 6 ʜʦʩʪʦʚʽʨʥʠʭ ʽ 45 ʥʝʜʦ-

ʩʪʦʚʽʨʥʠʭ); 

ǒ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʟ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘ-

ʤʠ ʪʽʣʘ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʚʠʷʚʣʝʥʘ ʜʣʷ ʛʨʫʧʠ ʩʪʘʪʠʩʪʠʯ-

ʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï 28 (17,9 %) ʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï 40 (15,4 %), ʘ 

ʥʘʡʤʝʥʰʘ ï ʜʣʷ ʧʦʢʘʟʥʠʢʘʤʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï 4 (2,6 %); 

ǒ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʽʟ ʛʨʫʧʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʚʩʪʘʥʦʚʣʝʥʘ ʜʣʷ 

ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ï 14 (27,5 %); ʧʦʟʜʦʚ-

ʞʥʽʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ï 16 (18,8 %); ʐɼɽ ʢʽʥʮʽʚʦʢ ï 11 (16,2 %) ʽ ʦʙʭʚʘʪʥʠʭ ʨʦʟʤʽ-

ʨʽʚ ʪ̔ʣʘ ï 26 (10,2 %); 

ǒ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʥʝʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ: ʤʽʞ 

ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʪʦʪʘʣʴʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ; ʤʽʞ ʧʦʢʘʟʥʠ-

ʢʘʤʠ ɺʇ ʪʘ ʪʦʪʘʣʴʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ, ʐɼɽ ʢʽʥʮʽʚʦʢ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʤʘʪʦʪʠ-

ʧʫ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ; ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘ-

ʻʚʩʴʢʦʛʦ ʪʘ ʪʦʪʘʣʴʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ, ʊʐɾʉ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʤʘʪʦʪʠʧʫ ʽ ʩʠ-
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ʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ; ʤʽʞ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ 

ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ. 

ʋ ʁʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʜʦʩʪʦʚʽʨʥʽ ʧʨʷʤʽ ʩʣʘʙʢʦʾ (r ʚʽʜ 0,27 ʜʦ 0,29) ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r 

ʚʽʜ 0,33 ʜʦ 0,36) ʟʚôʷʟʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʩʫʤʘʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘ-

ʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ ʽ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʪʘ ʤʘʩʦʶ 

ʪʽʣʘ, ʦʙʭʚʘʪʘʤʠ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ʽ ʢʠʩʪʽ, ʤôʷʟʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘ-

ʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ, ʘ ʪʘʢʦʞ ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟ-

ʥʠʢʽʚ ɺʉʈ ʪʘ ʐɼɽ ʛʦʤʽʣʢʠ; ʘ ʩʝʨʝʜ ʜʦʩʪʦʚʽʨʥʠʭ ʟʚʦʨʦʪʥʽʭ ʩʣʘʙʢʦʾ (r= -0,29) ʽ ʩʝ-

ʨʝʜʥʴʦʾ ʩʠʣʠ (r= -0,31) ʟʚôʷʟʢʽʚ ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʣʠʰʝ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʙʽʣʴʰʽʩʪʶ 

ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʪʘ ʐɼɽ ʛʦʤʽʣʢʠ. 

ʋ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʙʘ-

ʛʘʪʦʯʠʩʝʣʴʥʽ ʜʦʩʪʦʚʽʨʥʽ ʧʨʷʤʽ ʩʣʘʙʢʦʾ (r ʚʽʜ 0,24 ʜʦ 0,29) ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r ʚ̔ ʜ 

0,30 ʜʦ 0,43) ʟʚôʷʟʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ɺʇ (ʟʘ ʚʠʥʷʪʢʦʤ ʤʽ-

ʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʽ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʦʟʤʘʭʫ) ʪʘ ʤʘʩʦʶ ʽ ʧʣʦʱʝʶ 

ʧʦʚʝʨʭʥʽ ʪʽʣʘ, ʐɼɽ ʧʣʝʯʘ, ʙʽʣʴʰʽʩʪʶ ʦʙʭʚʘʪʽʚ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʽ ʪʫʣʫʙʘ, ʤʝʟʦ-

ʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ, ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ɺʉʈ (ʟʘ ʚʠʥʷʪʢʦʤ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʽ ʚʽʜʥʦʰʝʥʥʷ ʧʦ-

ʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ) ʪʘ ʦʙʭʚʘʪʦʤ ʪʘʣʽʾ, ʙʽʣʴʰʽʩʪʶ 

ʧʦʢʘʟʥʠʢʽʚ ʊʐɾʉ, ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ ʽ ʞʠʨʦʚʠʤ ʢʦʤʧʦʥʝ-

ʥʪʦʤ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ; ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠ-

ʟʴʢʠʭ ʯʘʩʪʦʪ ʽ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʢɹʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ 

ʪʘ ʚʠʩʦʪʦʶ ʧʘʣʴʮʝʚʦʾ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ ʪʦʯʢʠ ʽ ʝʢʪʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦ-

ʤʘʪʦʪʠʧʫ; ʘ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʜʦʩʪʦʚʽʨʥʽ ʟʚʦʨʦʪʥʽ ʩʣʘʙʢʦʾ (r ʚʽʜ -0,23 ʜʦ -0,29) ʽ 

ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r ʚʽʜ -0,30 ʜʦ -0,37) ʟʚôʷʟʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʤʽʞ ʙ̔ʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ 

ɺʇ (ʟʘ ʚʠʥʷʪʢʦʤ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ R-R ʽʥʪʝʨʚʘʣʫ ʽ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʦʟʤʘʭʫ) ʪʘ 

ʝʢʪʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ, ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠ-

ʢʽʚ ɺʉʈ ʪʘ ʝʢʪʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ, ʤʽʞ ʙʣ̔ʴʰʽʩʪʶ ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ (ʟʘ ʚʠʥʷʪʢʦʤ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʽ ʚʽʜ-
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ʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ) ʪʘ ʚʠʩʦʪʦʶ ʧʘʣʴ-

ʮʝʚʦʾ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ ʪʦʯʢʠ ʽ ʝʢʪʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ; ʤʽʞ ʧʦ-

ʢʘʟʥʠʢʘʤʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʽ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞ-

ʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʪʘ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ, ʦʙʭʚʘʪʘʤʠ 

ʪʘʣʽʾ ʽ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ, ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʊʐɾʉ, ʝʥʜʦʤʦʨʬʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ, ʢʽʩʪʢʦʚʠʤ ʽ ʞʠʨʦʚʠʤ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘ-

ʪʝʡʢʦ. 

ʇʨʠ ʢʽʣʴʢʽʩʥʦʤʫ ʘʥʘʣʽʟʽ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʘʥʪʨʦʧʦ-

ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʽ ʩʠʣʦʶ ʩʪʠʩʢʘʥʥʷ ʢʠʩʪʝʡ, ʫ ʶʥʘʢʽʚ ʽʟ 

ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʟʘʬʽʢʩʦʚʘʥʦ 165 ʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ (33 ʩʝʨʝʜ-

ʥʴʦʾ ʩʠʣʠ ʧʨʷʤʠʭ, 65 ʩʣʘʙʢʠʭ ʧʨʷʤʠʭ, 11 ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟʚʦʨʦʪʥʽʭ ʪʘ 23 ʩʣʘʙʢʠʭ 

ʟʚʦʨʦʪʥʽʭ). ɿ ʥʠʭ: ʥʘʡʙʽʣʴʰʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʘ ʫ ʶʥʘʢʽʚ ʽʟ ʝʫʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï 132 (80,0 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ), ʘ ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ 

ʟʚôʷʟʢʽʚ ʚʩʪʘʥʦʚʣʝʥʘ ʫ ʶʥʘʢʽʚ ʽʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ï 33 (20,0 

% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ). 

ʋ ʁʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʨʝʣʷʮʽʡ: 

ǒ ʙʽʣʴʰʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʩʣʘʙʢʦʾ ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ɺʉʈ ʪʘ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʽ ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ 

ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʷʤʽ ï 26 (78,8 %, ʟ ʷʢʠʭ 6 ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ), ʘ ʣʠʰʝ 7 ʟʚôʷʟʢʽʚ ï 

ʟʚʦʨʦʪʥʽ (21,2 %, ʟ ʷʢʠʭ 2 ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ); 

ǒ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʟ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘ-

ʤʠ ʪʽʣʘ ʽ ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʚʠʷʚʣʝʥʘ ʜʣʷ ʛʨʫʧʠ ʩʧʝʢʪʨʘʣʥɹʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï 21 (8,2 %), ʘ ʥʘʡʤʝʥʰʘ ï ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï 4 (1,3 %); 

ǒ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʽʟ ʛʨʫʧʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʚʩʪʘʥʦʚʣʝʥʘ ʜʣʷ 

ʐɼɽ ʢʽʥʮʽʚʦʢ ï 11 (16,2 %); 

ǒ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ: ʤʽʞ ʫʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʧʦʟ-

ʜʦʚʞʥʽʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ; ʤʽʞ ʩʪʘʪʠʩ-

ʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʪʦʪʘʣʴʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ, ʜʽʘʤʝʪʨʘʤʠ ʪʽʣʘ, 
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ʊʐɾʉ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʤʘʪʦʪʠʧʫ  ̔ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ 

ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ; ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺʇ ʪʘ ʪʦʪʘʣʴʥʠʤʠ ʽ ʦʙʭʚʘʪʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽ-

ʣʘ, ʜʽʘʤʝʪʨʘʤʠ ʪʽʣʘ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʤʘʪʦʪʠʧʫ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ; ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʪʘ ʪʦ-

ʪʘʣʴʥʠʤʠ ʽ ʦʙʭʚʘʪʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ, ʜʽʘʤʝʪʨʘʤʠ ʪʽʣʘ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤʧʦʥʝʥ-

ʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ; ʤʽʞ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʤʘʪʦʪʠʧʫ. 

ʋ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʨʝʣʷʮʽʡ: 

ǒ ʙʽʣʴʰʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʩʣʘʙʢʦʾ ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ɺʉʈ ʪʘ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʽ ʩʠʣʦ  ʁʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ 

ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʷʤʽ ï 98 (74,2 %, ʟ ʷʢʠʭ 33 ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ), ʘ 34 ʟʚôʷʟʢʠ ï ʟʚʦ-

ʨʦʪʥʽ (25,8 %, ʟ ʷʢʠʭ 11 ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ); 

ǒ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʟ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘ-

ʤʠ ʪʽʣʘ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʚʠʷʚʣʝʥʘ ʜʣʷ ʛʨʫʧʠ ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï 58 (22,7 %) ʽ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï 58 (19,0 %), ʘ ʥʘʡʤʝʥʰʘ ï ʜʣʷ ʧʦ-

ʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï 4 (2,6 %); 

ǒ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʽʟ ʛʨʫʧʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʚʩʪʘʥʦʚʣʝʥʘ ʜʣʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ ï 20 (39,2 %), ʦʙʭʚʘʪʥʠʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ï 54 (21,2 %), 

ʊʐɾʉ ï 28 (18,3 %), ʘ ʪʘʢʦʞ ʪʦʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʽ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪ-

ʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ï ʧʦ 9 (ʧʦ 17,6 %); 

ǒ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ: ʤʽʞ ʫʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʩʠ-

ʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ; ʤʽʞ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ 

ʧʦʟʜʦʚʞʥʽʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ, ʐɼɽ ʢʽʥʮʽʚʦʢ, ʜʽʘʤʝʪʨʘʤʠ ʪʽʣʘ  ̔ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤ-

ʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ; ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺʇ ʪʘ ʧʦʟʜʦʚʞʥʽʤʠ 

ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ, ʜʽʘʤʝʪʨʘʤʠ ʪʽʣʘ ʽ ʊʐɾʉ; ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚ-

ʩʴʢʦʛʦ ʪʘ ʪʦʪʘʣʴʥʠʤʠ ʽ ʧʦʟʜʦʚʞʥʽʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ, ʐɼɽ ʢʽʥʮʽʚʦʢ, ʊʐɾʉ, 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʤʘʪʦʪʠʧʫ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʟʘ 

ʄʘʪʝʡʢʦ; ʤʽʞ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʪʦʪʘʣʴʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ ʽ 
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ʜʽʘʤʝʪʨʘʤʠ ʪʽʣʘ. 

ʇʨʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʽ, ʚʣʘʩʥʝ, ʫ ʦʩʽʙ ʟ ʛʽʧʦ- ʪʘ 

ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʫʧʨʘʚʣʽʥʥʷ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ 

ʤʽʥʽʤʘʣʴʥʦʶ ʫʯʘʩʪʶ ʚʠʱʠʭ ʨʽʚʥʽʚ, ʘ ʧʨʠ ʥʝʦʧʪʠʤʘʣʴʥʦʤʫ ï ʥʝʦʙʭʽʜʥʘ ʘʢʪʠʚʘʮʽʷ 

ʚʩʝ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ ʫʧʨʘʚʣʽʥʥʷ (ʮʝʥʪʨʘʣʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ), ʱʦ ʤʘʻ ʤʽʩʮʝ ʫ 

ʦʩʽʙ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ [106, 181]. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʩʥʘʞʝʥ-

ʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʦʷʚʦʶ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ ʢʦʨʝʣʮ̫ʽʡ 

ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʘ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʟʘʙʝʟʧʝ-

ʯʝʥʥʽ ʟ ʘʜʘʧʪʘʮʽʻʶ ʧʽʜʚʠʱʝʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʽʣʴʢʽʩʪʴ ʾʭ, ʥʘʚʧʘʢʠ, ʟʤʝʥʰʫʻʪʩɹʷ [76, 

93, 141]. 

ʄʝʭʘʥʽʟʤ ʧʽʜʪʨʠʤʢʠ ʛʦʤʝʦʩʪʘʟʫ ʙʝʟ ʫʯʘʩʪʽ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʟʤʽʥʘ ʏʉʉ 

ʘʙʦ ʩʠʣʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ), ʷʢʘ ʤʦʛʣʘ ʙ ʙʫʪʠ ʜʦʜʘʪʢʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ 

ʩʫʜʠʥʥʫ ʩʠʩʪʝʤʫ, ʻ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʠʤ ʫ ʦʩʽʙ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘ-

ʤʽʢʠ [21, 26, 30, 62, 159]. ʊʦʙʪʦ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʘʥ-

ʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʙʫʜʝ ʟʙʽʣʴʰʫʚʘʪʠʩʴ ʫ ʥʘʧʨʷʤʢʫ: 

ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ<ʝʫʢʽʥʝʪʠʯʥʠʡ< ʛʧ̔ʝʨʢʽʥʝʪʠʯʥʠʡ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩ ̫ʽ ʫ ʥʘʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ. 

ɿʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʐʠʥʢʘʨʫʢ-ɼʠʢʦʚʠʮʴʢʦʾ ʄ.ʄ. [146] ʚʩʪʘ-

ʥʦʚʣʝʥʘ ʧʨʦʪʠʣʝʞʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ: ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠ-

ʢʘʤʠ ɺʉʈ ʪʘ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʙʫʣʘ ʫ ʜʽʚʯʘʪʦʢ ʪʘ 

ʭʣʦʧʯʠʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ. 

ʍʘʤʘʪʦʚʦʶ ʈ.ʄ. [131] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʜʽʪʝʡ 8-16 ʨʦʢʽʚ ʩʢʦʨʦʯʫʚʘʣʴʥʘ 

ʬʫʥʢʮʽʷ ʤʽʦʢʘʨʜʘ, ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ, ʫʜʘʨʥʠʡ ʽ ʭʚʠʣʠʥʥʠʡ ʦʙ'ʻʤ ʢʨʦʚʽ 

ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʯʽʪʢʦʶ ʟʘʢʦʥʦʤʽʨʥʽʩʪʶ ʟʤʽʥ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ ʧʦʨʽʚʥʷʥʦ ʽʟ ʩʪʘʨʰʠʤʠ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ.  

ʆʪʞʝ, ʚʝʣʠʯʠʥʘ ʽ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʫ ʜʦʩ-

ʣʽʜʞʫʚʘʥʠʭ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʘʨʽʶʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʚʢ̔ʫ ʽ ʩʪʘʪʽ. 

ʅʘʤʠ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʜʦʩʪʦʚʽʨʥʠʭ ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʥʝʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 
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ɺʉʈ ʪʘ ʘʥʪʨʦʧʦ-ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʟʚʦʨʦʪʥʽ, ʫ ʜʽʚʯʘʪ ʟ ʝʫ-

ʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʾʭ ʪʨʝʪʠʥʘ, ʘ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʧʨʷʤʽ ʽ ʟʚʦʨʦʪʥʽ 

ʟʚôʷʟʢʠ ʨʦʟʧʦʜʽʣʝʥʽ ʨʽʚʥʦʤʽʨʥʦ. ʋ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʟʚôʷʟʢʽʚ ʧʨʷʤʽ ʪʘ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʛʽʧʦʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʫ 

ʩʢʣʘʜʘʶʪʴ 78,8 %. 

ʅʘʡʙʽʣʴʰ ʙʣʠʟʴʢʠʡ ʽ ʟʨʦʟʫʤʽʣʠʡ ʬʽʟʽʦʣʦʛʘʤ ʽ ʢʣʽʥʽʮʠʩʪʘʤ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ 

ɺʉʈ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʫʷʚʣʝʥʥʷʭ ʧʨʦ ʤʝʭʘʥʽʟʤʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ [49, 

50, 106, 192]. ʇʘʨʘʩʠʤʧʘʪʠʯʥʘ ʽ ʩʠʤʧʘʪʠʯʥʘ ʥʝʨʚʦʚʽ ʩʠʩʪʝʤʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʟʘʻ-

ʤʦʜʽʾ ʽ ʧʽʜ ʚʧʣʠʚʦʤ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʽ ʨʷʜʫ ʛʫʤʦʨʘʣʴʥʠʭ ʽ ʨʝʬʣʝʢ-

ʪʦʨʥʠʭ ʬʘʢʪʦʨʽʚ. ʆʩʥʦʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʘʥ ʩʠʩʪʝʤ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʨʠʪʤ ʩʝʨ-

ʮʷ, ʤʽʩʪʠʪʴʩʷ ʚ ʦʩʦʙʣʠʚʦʩʪʷʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʽ ʘʥʪʨʦʧʦ-

ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ ʚ ʨʘʢʫʨʩʽ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʘʞʘʶʯʦʾ ʣʘʥ-

ʢʠ ʘʚʪʦʥʦʤʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ [49, 99, 114, 123, 146]. 

ʊʘʢ, ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʩʠʣʠ ʟʚôʷʟʢʽʚ: 

ʫ ʜ̔ ʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽʟ ʙʽʣʴʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʪʦʪʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ, ʐɼɽ ʩʪʝʛʥʘ, ʤôʷʟʦʚʦʛʦ ʽ ʢʽʩʪʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʩʠ 

ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ, ʊʐɾʉ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ ʽ ʥʘ ʛʦʤʽʣʮʽ, ʝʥʜʦʤʦʨʬʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ, ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʦʛʦ ʨʦʟʤʽʨʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʩʠʤʧʘ-

ʪʠʢʦʪʦʥʽ;̫ 

ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽʟ ʙʽʣʴʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ, ʥʘ ʞʠʚʦʪʽ, ʥʘ ʙʦʮʽ, ʥʘ ʩʪʝʛʥʽ ʽ ʥʘ ʛʦʤʽʣʮʽ, ʝʥʜʦ-

ʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʦʤʘʪʦʪʠʧʫ ʽ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ, 

ʧʦʟʜʦʚʞʥʽʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ, ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ ʩʧʦ-

ʩʪʝʨʽʛʘʣʘʩʴ ʚʘʛʦʪʦʥʽʷ; ʽʟ ʙʽʣʴʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʦʙʭʚʘʪʘ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝ-

ʪʠʥʽ ï ʩʠʤʧʘʪʠʢʦʪʦʥʽ;̫ 

ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽʟ ʙʽʣʴʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʩʘʛʽʪʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʧʦʟʜʦʚʞʥʽʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚʘ-

ʛʦʪʦʥʽʷ; ʽʟ ʙʽʣʴʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʐɼɽ ʢʽʥʮʽʚʦʢ, ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ 

ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ, ʝʢʪʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʦʤʘʪʦʪʠʧʫ ï ʩʠʤʧʘʪʠʢʦʪʦʥʽʷ; 
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ʢʽʩʪʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ, ʊʐɾʉ, ʚʠʩʦʪʠ ʧʘʣʴʮʴʦʚʦʾ ʘʥʪʨʦ-

ʧʦʤʝʪʨʠʯʥʦʾ ʪʦʯʢʠ, ʝʥʜʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʩʦʤʘʪʦʪʠʧʫ ʽ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝ-

ʥʪʘ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ï ʝʫʪʦʥʽʷ; 

ʫ ʁʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽʟ ʙʽʣʴʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʤʘʩʠ ʪʽʣʘ, ʦʙʭʚʘʪʽʚ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ʽ ʢʠʩʪʽ, ʤôʷʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʩʠʤʧʘʪʠʢʦʪʦʥʽʷ; ʽʟ ʙʽʣʴʰʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʐɼɽ ʛʦʤʽʣʢʠ ï ʚʘʛʦʪʦʥʽʷ; 

ʫ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽʟ ʙʽʣʴʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʤʘʩʠ ʽ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ, ʐɼɽ ʧʣʝʯʘ ʽ ʧʝʨʝʜʧʣʽʯʯʷ, ʙʽʣʴʰʦʩʪʽ ʦʙʭʚʘʪʽʚ ʥʠʞ-

ʥʴʦʾ ʢʽʥʮʽʚʢʠ ʽ ʪʫʣʫʙʘ, ʤʝʟʦʤʦʨʬʥʦʛʦ ʽ ʝʥʜʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ, 

ʦʙʭʚʘʪʫ ʪʘʣʽʾ ʽ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ, ʙʽʣʴʰʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʊʐɾʉ, ʢʽʩʪʢʦʚʦ-

ʛʦ ʽ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚʘʛʦʪʦʥʽ;̫ ʽʟ ʙ̔ -

ʣʴʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʝʢʪʦʤʦʨʬʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʦʤʘʪʦʪʠʧʫ ï ʩʠʤʧʘʪʠʢʦʪʦʥʽʷ, 

ʽʟ ʙʽʣʴʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʩʦʪʠ ʧʘʣʴʮʝʚʦʾ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ ʪʦʯʢʠ ï ʝʫʪʦʥʽʷ. 

ɺʩʽ ʪʠʧʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʥʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ [12, 76, 150, 187, 200, 

203], ʻ ʚʘʨʽʘʥʪʘʤʠ ʥʦʨʤʠ ʽ ʨʽʟʥʷʪʴʩʷ ʥʝ ʣʠʰʝ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʦʦ-

ʙʽʛʫ, ʘ ʽ ʤʝʭʘʥʽʟʤʘʤʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ. ɺʠʷʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤ-

ʥʠʭ (ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʠʭ) ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʫ ʚʩʽʭ ʪʨʴʦʭ ʛʨʫʧʘʭ ʚ ʨʷʜʽ 

ʜʦʩʣʽʜʞʝʥʴ [16, 39, 133, 171, 173] ʩʚʽʜʯʠʪʴ ʟʘ ʩʚʦʻʨʽʜʥʽʩʪʴ çʨʝʘʛʫʚʘʥʥʷè ʧʝʚʥʦʾ 

ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʥʘ ʧʝʨʝʚʘʞʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʦʥʢʨʝʪʥʦʾ ʩʠʩʪʝʤʠ ʚ ʟʘʙʝʟʧʝ-

ʯʝʥʥʽ ʧʝʚʥʦʾ ʩʧʝʮʠʬʽʯʥʦʾ ʬʫʥʢʮʽʾ. 

ʊʘʢ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘʤʠ 

ʜʣʷ: ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘ-

ʤʽʢʠ; ʧʦʢʘʟʥʠʢʽʚ ɺʇ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʘ ʫ ʜʽʚʯʘʪ ʪʘ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯ-

ʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ; ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯ-

ʥʠʤ ʪʘ ʫ ʶʥʘʢʽʚ ʟ ʛʽʧʦ- ʽ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʢ̔ʠ. 

ʅʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʚʩʪʘʥʦʚʣʝʥʘ ʜʣʷ: ʩʪʘʪʠʩ-

ʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ; ʧʦʢʘʟʥʠʢʽʚ 

ɺʇ ʫ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ; ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʫ 
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ʜʽʚʯʘʪ ʟ ʛʽʧʦ- ʽ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʘ ʫ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽ-

ʢʠ. 

ʇʦʨʷʜ ʟ ʮʠʤ, ʨʷʜʦʤ ʥʘʫʢʦʚʮʽʚ [14, 18, 39, 79, 95, 118, 179] ʚʩʪʘʥʦʚʣʝʥʦ ʚʽ-

ʜʤʽʥʥʦʩʪʽ ʤʽʞ ʪʠʧʘʤʠ ʢʨʦʚʦʦʙʽʛʫ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʦʩʽʙ ʧʽʜ-

ʣʽʪʢʦʚʦʛʦ ʪʘ ʶʥʘʮʴʢʦʛʦ ʚʽʢʫ. ɼʣʷ ʦʩʽʙ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʢʨʦʚʦʦʙʽʛʫ ʭʘʨʘʢ-

ʪʝʨʥʽ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʚʽʜʥʦʩʥʘ ʙʨʘʭʽʤʦʨʬʥʽʩʪʴ. ʅʘʚʧʘʢʠ, 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʘʶʪʴ ʟʥʠʞʝʥʽ ʧʦʢʘʟʥʠʢʠ 

ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩɹʷ ʚʽʜʥʦʩʥʦʶ ʜʦʣʽʭʦʤʦʨʬʥʽʩʪʶ [44, 102, 

146, 177, 227]. ɺʽʜʤʽʥʥʦʩʪʽ ʫ ʢʽʣʴʢʦʩʪʽ ʟʚôʷʟʢʽʚ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʪʘ ʘʥʪʨʦʧʦ-

ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʛʣʠʙʦʢʠʡ ʚʟʘʻʤʦʧʦʚ'ʷʟʦʢ ʩʪʨʫʢ-

ʪʫʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʘʧʘʨʘʪʫ ʢʨʦʚʦʦʙʽʛʫ, ʚʣʘʩʪʠʚʠʭ ʧʝʚʥʦʤʫ ʛʝʤʦʜʠʥʘʤʽʯʥʦʤʫ 

ʪʠʧʫ, ʽ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʡʦʛʦ ʬʫʥʢʮʽʾ, ʘ ʪʘʢʦʞ ʧʨʦ ʨʦʟʚʠʪʦʢ ʽʥʰʠʭ ʬʽʟʽʦʣʦʛʽ-

ʯʥʠʭ ʩʠʩʪʝʤ: ʥʝʡʨʦʚʝʛʝʪʘʪʠʚʥʦʾ, ʝʥʜʦʢʨʠʥʥʦʾ, ʩʝʯʦʚʠʜʽʣʴʥʦʾ, ʦʙʤʽʥʥʠʭ ʬʫʥʢʮʽʡ 

ʦʨʛʘʥʟ̔ʤʫ [29, 37, 42, 76, 93, 103, 141]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʽ ʘʥʪʨʦ-

ʧʦʤʝʪʨʠʯʥʠʤʠ ʽ ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʩʪʘʥʦʚʣʝʥʘ: 

ʜʣʷ ʜʽʘʤʝʪʨʽʚ ʪʽʣʘ ʽ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘ-

ʪʝʡʢʦ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ; 

ʜʣʷ ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʽ ʧʦʟʜʦʚʞʥʽʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʫ ʜʽʚ-

ʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ; 

ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ, ʧʦʟʜʦʚʞʥʽʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ, 

ʐɼɽ ʢʽʥʮʽʚʦʢ ʽ ʦʙʭʚʘʪʥʠʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦ-

ʜʠʥʘʤʽʢʠ; 

ʜʣʷ ʐɼɽ ʢʽʥʮʽʚʦʢ ʫ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ; 

ʜʣʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ, ʦʙʭʚʘʪʥʠʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ, ʊʐɾʉ, ʪʦʪʘʣʴ-

ʥʠʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʽ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ ʫ 

ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ɹʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʩʫʪʥʦʩʪʽ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʝʚʥʠʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ, 

ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʚʽʜʯʠʪʴ ʟʘ 
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ʤʝʥʰʫ ʥʘʧʨʫʞʝʥʥʽʩʪʴ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʤʝʭʘʥʽ-

ʟʤʽʚ (ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ ʪʠʧ ʛʝʤʦʜʠʥʘʤʽʢʠ) ʽ, ʥʘʚʧʘʢʠ, ʤʝʥh ʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʛʦʚʦʨʠʪʴ 

ʟʘ ʟʚʦʨʦʪʥʶ ʩʠʪʫʘʮʽʶ [62, 63, 74, 199, 204]: 

ʊʘʢ ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʚôʷʟʢʽʚ: 

ʤʽʞ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʽ ʧʦʧʝʨʝʯʥʠʤʠ, ʪʦʪʘʣʴʥʠʤʠ, ʧʦ-

ʚʟʜʦʚʞʥʽʤʠ ʨʦʟʤʽʨʘʤʠ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘʩʠ ʪʽʣʘ ʽ ʩʦʤʘʪʦʪʠʧʫ, ʩʠʣʦʶ ʤôʷʟʽʚ-

ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ; ʧʦʢʘʟʥʠʢʘʤʠ ɺʇ ʽ ʧʦʚʟʜʦʚʞʥʽʤʠ ʨʦʟʤʽʨʘ-

ʤʠ, ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ; ʧʦʢʘʟʥʠʢʘʤʠ ɺɻ ʟʘ ʤʝ-

ʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʪʘ ʫʩʽʤʘ ʛʨʫʧʘʤʠ ʨʦʟʤʽʨʽʚ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘ-

ʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ (ʟʘ ʚʠʥʷʪʢʦʤ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʩʠ ʪʽʣʘ); ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʪʘ ʫʩʽʤʘ ʛʨʫʧʘʤʠ ʨʦʟʤʽʨʽʚ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ 

(ʟʘ ʚʠʥʷʪʢʦʤ ʦʙʭʚʘʪʥʠʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ) ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ; 

ʤʽʞ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʽ ʧʦʧʝʨʝʯʥʠʤʠ, ʪʦʪʘʣʴʥʠʤʠ, 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘʩʠ ʪʽʣʘ ʽ ʩʦʤʘʪʦʪʠʧʫ, ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ 

ʧʨʘʚʦʾ ʢʠʩʪʽ; ʧʦʢʘʟʥʠʢʘʤʠ ɺʇ ʽ ʪʦʪʘʣʴʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ; ʧʦʢʘʟʥʠʢʘʤʠ ɺɻ ʟʘ 

ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʪʘ ʫʩʽʤʘ ʛʨʫʧʘʤʠ ʨʦʟʤʽʨʽʚ (ʟʘ ʚʠʥʷʪʢʦʤ ʩʠʣʠ ʩʪʠʩʢʘʥʥʷ ʧʨʘ-

ʚʦʾ ʢʠʩʪʽ, ʦʙʭʚʘʪʥʠʭ ʽ ʧʦʟʜʦʚʞʥʽʭ ʨʦʟʤʽʨʽʚ); ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  ̔ʪʦʪʘʣʴʥʠ-

ʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ ʽ ʊʐɾʉ ʫ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ; 

ʤʽʞ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʽ ʧʦʧʝʨʝʯʥʠʤʠ, ʪʦʪʘʣʴʥʠʤʠ, 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘʩʠ ʪʽʣʘ ʽ ʩʦʤʘʪʦʪʠʧʫ, ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ 

ʧʨʘʚʦʾ ʢʠʩʪʽ; ʧʦʢʘʟʥʠʢʘʤʠ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʽ ʪʦʪʘʣʴʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽ-

ʣʘ, ʊʐɾʉ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʤʘʪʦʪʠʧʫ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠ-

ʥʘʤʽʢʠ; 

ʤʽʞ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʽ ʪʘ ʫʩʽʤʘ ʛʨʫʧʘʤʠ ʨʦʟʤʽʨʽʚ ʽ ʩʠ-

ʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ (ʟʘ ʚʠʥʷʪʢʦʤ ʦʙʭʚʘʪʥʠʭ ʨʦʟʤʽ-

ʨʽʚ ʪʽʣʘ); ʧʦʢʘʟʥʠʢʘʤʠ ɺʇ ʽ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʪʘ ʫʩʽʤʘ ʛʨʫʧʘʤʠ ʨʦʟʤʨ̔ʽʚ 

ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ (ʟʘ ʚʠʥʷʪʢʦʤ ʊʐɾʉ); ʩʧʝʢ-

ʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ, ʢʦʤ-
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ʧʦʥʝʥʪʘʤʠ ʩʦʤʘʪʦʪʠʧʘ, ʧʦʟʜʦʚʞʥʽʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ ʫ ʁʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʢ̔ʠ; 

ʤʽʞ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʽ ʧʦʧʝʨʝʯʥʠʤʠ, ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʤʘʩʠ ʪʽʣʘ, ʧʦʚʟʜʦʚʞʥʽʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ, ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʮɹʽʚ 

ʧʨʘʚʦʾ ʢʠʩʪʽ; ʧʦʢʘʟʥʠʢʘʤʠ ɺʇ ʽ ʧʦʧʝʨʝʯʥʠʤʠ, ʧʦʟʜʦʚʞʥʽʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ, 

ʊʐɾʉ, ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ; ʧʦʢʘʟʥʠʢʘʤʠ ɺɻ ʟʘ 

ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ʪʘ ʫʩʽʤʘ ʛʨʫʧʘʤʠ ʨʦʟʤʽʨʽʚ (ʟʘ ʚʠʥʷʪʢʦʤ ʦʙʭʚʘʪʥʠʭ ʨʦʟʤʨ̔ʽʚ ʽ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʤʘʪʦʪʠʧʫ); ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʧʦʧʝʨʝʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽ-

ʣʘ, ʊʐɾʉ, ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ ʫ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝ-

ʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ʇʨʠʚʝʨʪʘʻ ʫʚʘʛʫ, ʧʝʨʝʚʘʞʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʚôʷʟʢʽʚ ʫ ʦʩʽʙ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ 

ʪʘ ʚ ʤʝʥʰʽʡ ʤʽʨʽ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʽ ʚʠ-

ʩʦʢʦ ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʠʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʽ ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʪʽʣʘ (ʧʦʧʝʨʝʯʥʽ, ʧʦʟʜʦʚʞʥʽ ʨʦʟʤʽʨʠ),  ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʝ 

ʧʦʩʠʣʝʥʥʷ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟ ʤʝʥʰʠʤ ʟʘʣʫʯʝʥʥʷʤ ʧʨʦʮʝʩʽʚ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʝʨʝʙʫʜʦʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ ʫʟʛʦʜʞʝʥʥʽʩʪʴ 

ʜʽʷʣʴʥʦʩʪʽ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʨʝʛʫʣʷʮʽʾ ʢʨʦʚʦʦʙʽʛʫ [49, 74, 93, 163, 179, 189, 195, 197]. 

ɿʛʽʜʥʦ ʜʞʝʨʝʣ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ ʟʚôʷʟʢʽʚ ʫ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩ-

ʣʽʜʞʝʥʥʷʭ [87, 117]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ï 

ʥʝ ʪʽʣʴʢʠ ʛʦʚʦʨʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʥʝʟʘʣʝʞʥʦ ʁʟʤʽʥʥʦ ʁʽ ʦʜʥʽʻʶ 

ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʟʘʣʝʞʥʠʤʠ ʟʤʽʥʥʠʤʠ, ʘʣʝ ʽ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʮʶ ʟʘʣʝʞʥʽʩʪʴ ʢʽ-

ʣʴʢʽʩʥʦ [87]. 

ʄʠ ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʪʦʛʦ, ʱʦʙ ʟʘʣʠʰʢʦʚʘ ʚʘʨʽʘʮʽʷ ʙʫʣʘ ʷʢʦʤʦʛʘ ʤʝʥʰʦʶ, 

ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʚʘʨʽʘʮʽʾ ʧʦʷʩʥʶʚʘʪʠʩʷ ʨʝʛʨʝʩʽʻʶ (ʪʦʯʢʠ ʣʝ-

ʞʘʪʠʤʫʪʴ ʙʣʠʟʴʢʦ ʜʦ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ, ʪʦʙʪʦ ʣʽʥʽʷ ʜʦʙʨʝ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʠʤ). ʏʘʩʪʢʘ 

ʟʘʛʘʣʴʥʦʾ ʜʠʩʧʝʨʩʽʾ, ʷʢʘ ʧʦʷʩʥʶʻʪʴʩʷ ʨʝʛʨʝʩʽʻʶ (ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
), ʤʘʻ 

ʙʫʪʠ ʥʝ ʤʝʥʰʝ 0,50 ʽ ʜʦʟʚʦʣʷʻ ʩʫʙ'ʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ. ɿʥʘ-
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ʯʝʥʥʷ F-ʢʨʠʪʝʨʽʶ ʤʘʶʪʴ ʙʫʪʠ ʙʽʣʴʰʠʤʠ ʟʘ 2,5; ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ, ʷʢʽ 

ʚʢʣʶʯʝʥʽ ʜʦ ʧʦʣʽʥʦʤʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦʶ [87]. 

ɺʽʜʦʤʦ, ʱʦ ʛʽʧʦ- ʪʘ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘʣʝʞʘʪʴ ʜʦ ʢʨʘʡ-

ʥʽʭ ʚʘʨʽʘʥʪʽʚ ʥʦʨʤʠ, ʧʨʠ ʷʢʠʭ ʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʙ̔-

ʣʴʰʫʶʪʴʩʷ ʘʙʦ ʟʤʝʥʰʫʶʪʴʩʷ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʠʷʚʣʷʻʪʴʩʷ ʚʠʙʦʨʯʘ ʯʫʪʣʠʚʽʩʪʴ ʚ̔ -

ʜʥʦʩʥʦ ʧʝʚʥʦʛʦ ʚʠʜʫ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʚʧʣʠʚʽʚ [19, 49, 130, 133, 169, 221]. ʊʦʤʫ 

ʮʽʣʢʦʤ ʦʯʽʢʫʚʘʥʠʤ ʻ ʧʦʙʫʜʦʚʘ ʜʦʩʪʦʚʽʨʥʠʭ ʤʦʜʝʣʝʡ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʟ ʢʦʝʬʽʮʽʻʥ-

ʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ ʙʽʣʴʰʠʤ 0,5 ʩʘʤʝ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʢʨʘʡʥʽʭ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʪʠ-

ʧʽʚ. 

ɺ ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ ʤʦʜʝʣʷʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦ- ʽ ʛʽʧʝʨʢʽʥʝ-

ʪʠʯʥʠʤ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʙʽʣʴʰ ʥʽʞ ʥʘ 50,0 % 

ʘʧʨʦʢʩʠʤʫʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ, ʘ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦ-

ʟʚʦʣʷʁ ʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʚʠʩʦʢʫ ʟʥʘʯʠʤʽʩʪʴ ʨʝʛʨʝʩʽʡʥʠʭ ʧʦʣʽʥʦʤʽʚ. ʄʦʜʝʣʽ 

ʤʘʶʪʴ ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʠʭ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ: 

 

PNN50 (ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = 0,662 ï 3,778 ³ ʧʦʧʝʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ 

ʨʦʟʤʽʨ ï 3,898 ³ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ + 3,157 ³ ʢʽʩʪʢʦʚʫ ʤʘʩʫ ʪʽʣʘ + 3,041 ³ ʦʙʭʚʘʪ 

ʰʠʾ ï 2,380 ³ ʊʐɾʉ ʧʽʜ ʣʦʧʘʪʢʦʶ ï 2,642 ³ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʪʽʣʘ + 2,505 ³ ʤʞ̔-

ʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ (R
2
= 0,613); 

 

ɸʄʦ (ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = 88,40 ï 2,405 ³ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ ï 0,740 ³ ʚʠʩʦʪʫ 

ʥʘʜʛʨʫʜʠʥʥʦʾ ʪʦʯʢʠ + 1,002 ³ ʚʠʩʦʪʫ ʧʘʣʮɹʴʦʚʦʾ ʪʦʯʢʠ + 0,645 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ ï 4,732 ³ ʦʙʭʚʘʪ ʰʠʾ + 13,23 ³ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ + 0,698 ³ ʤʘʩʫ 

ʪ̔ʣʘ (R
2
= 0,706); 

 

Mʘʭ (ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = 0,273 ï 0,059 ³ ʧʦʧʝʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦ-

ʟʤʽʨ + 0,085 ³ ʊʐɾʉ ʥʘ ʛʨʫʜʷʭ ï 0,031 ³ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ + 

0,022 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ + 0,082 ³ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ + 9,206 ³ 

ʐɼɽ ʩʪʝʛʥʘ (R
2
= 0,504); 

 

Min (ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = 2,228 ï 0,053 ³ ʧʦʧʝʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦ-
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ʟʤʽʨ + 0,024 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ï 0,012 ³ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ ï 

0,038 ³ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ ï 0,040 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝ-

ʪʠʥʽ + 0,025 ³ ʤôʷʟʦʚʫ ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ  + 0,033 ³ ʦʙʭʚʘʪ ʰʠʾ (R
2
= 0,756); 

 

VR (ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = 1,128 + 0,280 ³ ʝʢʪʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ 

+ 0,067 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ + 0,029 ³ ʦʙʭʚʘʪ ʩʪʝʛʥʘ ï 6,031 ³ 

ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʪʽʣʘ + 0,097 ³ ʤʘʩʫ ʪʽʣʘ + 0,026 ³ ʧʦʧʝʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥ-

ʥʠʡ ʨʦʟʤʽʨ ï 0,013 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ (R
2
= 0,756); 

 

VLF (ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = -9093 ï 423,0 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ + 

544,9 ³ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 4701 ³ ʐɼɽ ʧʣʝʯʘ ï 1075 ³ ʢ̔ʩʪʢʦʚʫ ʤʘʩʫ 

ʪʽʣʘ + 557,8 ³ ʦʙʭʚʘʪ ʩʪʝʛʥʘ ï 573,2 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (R
2
= 

0,798); 

 

LF (ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = 1461 + 169,1 ³ ʊʐɾʉ ʥʘ ʩʪʝʛʥʽ ï 179,1 ³ ʦʙʭʚʘʪ ʛʨʫ-

ʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʪʘʥʽ + 717,0 ³ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ ï 234,3 ³ 

ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ï 121,5 ³ ʦʙʭʚʘʪ ʩʪʝʛʦʥ + 966,8 ³ ʐɼɽ ʧʣʝʯʘ 

(R
2
= 0,644); 

 

ʅF (ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = -20674 ï 681,9 ³ ʚʠʩʦʪʫ ʣʦʙʢʦʚʦʾ ʪʦʯʢʠ + 615,2 ³ ʟʦʚ-

ʥʽʰʥʶ ʢʦʥôʶʛʘʪʫ + 2529 ³ ʝʢʪʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ + 1400 ³ ʦʙʭʚʘʪ 

ʰʠʾ + 685,6 ³ ʦʙʭʚʘʪ ʩʪʝʛʥʘ ï 210,6 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ (R
2
= 

0,661); 

 

LF/HF (ʛʽʧʦʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = -4,789 + 0,324 ³ ʦʙʭʚʘʪ ʢʠʩʪʽ ï 0,323 ³ ʟʦʚʥʽʰʥʶ 

ʢʦʥôʶʛʘʪʫ + 0,363 ³ ʧʦʧʝʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ + 1,469³ ʐɼɽ ʧʝ-

ʨʝʜʧʣʽʯʯʷ ï 0,753 ³ ʐɼɽ ʩʪʝʛʥʘ ï 0,050 ³ ï ʚʠʩʦʪʫ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ (R
2
= 

0,668); 

 

SDNN (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = 114,6 ï 6,712 ³ ʦʙʭʚʘʪ ʢʠʩʪʽ + 11,59 ³ ʦʙʭʚʘʪ ʛʦ-

ʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 9,689 ³ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 1,417 ³ ʜʦʚʞʠʥʫ 
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ʪʽʣʘ ï 18,99 ³ ʐɼɽ ʛʦʤʽʣʢʠ (R
2
= 0,810); 

 

PNN50 (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = 309,9 + 7,358 ³ ʊʐɾʉ ʥʘ ʙʦʮʽ ï 4,967 ³ ʦʙʭʚʘʪ 

ʢʠʩʪʽ ï 6,809 ³ ʧʦʧʝʨʝʯʥʠʡ ʥʠʞʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ ï 20,19 ³ ʐɼɽ ʧʣʝʯʘ + 

3,834 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ï 1,218 ³ ʦʙʭʚʘʪ ʩʪʝʛʦʥ (R
2
= 0,895); 

 

RMSSD (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = 68,72 + 3,717 ³ ʊʐɾʉ ʥʘ ʙʦʮʽ ï 2,187 ³ ʩʠʣʫ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ + 3,094 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭ-

ʥʽʡ ʪʨʝʪʠʥʽ + 3,260 ³ ʜʦʚʞʠʥʫ ʪʽʣʘ ï 4,356 ³ ʚʠʩʦʪʫ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ ï 12,94 ³ 

ʐɼɽ ʛʦʤʽʣʢʠ (R
2
= 0,957); 

 

ʄʦ (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = -0,561 + 0,103 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ï 

0,056 ³ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ + 0,015 ³ ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʣʽʚʦʾ 

ʢʠʩʪʽ ï 0,112 ³ ʐɼɽ ʩʪʝʛʥʘ + 0,009 ³ ʦʙʭʚʘʪ ʪʘʣʽʾ (R
2
= 0,806); 

 

ɸʄʦ (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = 38,23 ï 3,480 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 

5,409 ³ ʦʙʭʚʘʪ ʰʠʾ ï 2,833 ³ ʊʐɾʉ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʝʯʘ ï 2,137 ³ ʤʽʞʛʨʝ-

ʙʝʥʝʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ ï 7,732 ³ ʐɼɽ ʩʪʝʛʥʘ + 2,053 ³ ʦʙʭʚʘʪ ʢʠʩʪʽ (R
2
= 0,917); 

 

NNM (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = -1,025 + 0,096 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ 

ï 0,059 ³ ʊʐɾʉ ʥʘ ʛʦʤʽʣʮʽ + 0,015 ³ ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʣʽʚʦʾ 

ʢʠʩʪʽ ï 0,105 ³ ʐɼɽ ʩʪʝʛʥʘ + 0,016 ³ ʦʙʭʚʘʪ ʪʘʣʽʾ + 0,026 ³ ʝʢʪʦʤʦʨʬʥʠʡ ʢʦʤʧʦ-

ʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ (R
2
= 0,865); 

 

Mʘʭ (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = 0,019 + 0,015 ³ ʚʠʩʦʪʫ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ ï 0,021 ³ 

ʚʠʩʦʪʫ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ + 0,028 ³ ʜʦʚʞʠʥʫ ʪʽʣʘ ï 0,035 ³ ʚʠʩʦʪʫ ʧʣʝʯʦʚʦʾ ʪʦʯʢʠ 

+ 0,021 ʚʠʩʦʪʫ ʣʦʙʢʦʚʦʾ ʪʦʯʢʠ ï 0,142 ³ ʐɼɽ ʛʦʤʽʣʢʠ + 0,017 ³ ʦʙʭʚʘʪ ʧʝʨʝʜ-

ʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (R
2
= 0,879); 

 

Min (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = -1,171 + 0,099 ³ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ + 

0,036 ³ ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʣʽʚʦʾ ʢʠʩʪʽ ï 0,046 ³ ʊʐɾʉ ʥʘ ʛʦʤʽ-

ʣʮʽ ï 0,033 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ ï 0,017 ³ ʩʠʣʫ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ 
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ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ + 0,025 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (R
2
= 

0,821); 

 

VR (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = -0,327 ï 0,075 ³ ʢʽʩʪʢʦʚʫ ʤʘʩʫ ʪʽʣʘ + 0,076 ³ ʦʙʭʚʘʪ 

ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 0,029 ³ ʤʝʟʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ + 0,038 

³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʜʠʭʫ ï 0,036 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʚ ʩʧʦʢʽʡʥʦʤʫ 

ʩʪʘʥʽ ï 0,036 ³ ʟʦʚʥʽʰʥʶ ʢʦʥôʶʛʘʪʫ (R
2
= 0,795); 

 

ɯVR (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = -271,0 ï 22,30 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 

18,76 ³ ʦʙʭʚʘʪ ʰʠʾ ï 29,36 ³ ʝʥʜʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ + 68,95 ³ ʐɼɽ 

ʧʝʨʝʜʧʣʽʯʯʷ (R
2
= 0,787); 

 

VʈR (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = -15,37 + 4,615 ³ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ ï 0,301 ³ 

ʊʐɾʉ ʥʘ ʙʦʮʽ ï 0,370 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 0,075 ³ ʩʠʣʫ ʤôʷʟʽʚ-

ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ ʢʠʩʪʽ + 0,329 ³ ʦʙʭʚʘʪ ʩʪʝʛʥʘ ï 0,313 ³ ʤôʷʟʦʚʫ 

ʤʘʩʫ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ (R
2
= 0,898); 

 

ɯN (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = -46,40 ï 12,39 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 

13,20 ³ ʢʽʩʪʢʦʚʫ ʤʘʩʫ ʪʽʣʘ + 12,23 ³ ʧʦʧʝʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ ï 

12,31 ³ ʝʥʜʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ (R
2
= 0,766); 

 

Fʆ (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = 15811 ï 1503 ³ ʦʙʭʚʘʪ ʢʠʩʪʽ + 2588 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ 

ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 2067 ³ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ + 311,8 ³ ʜʦʚʞʠʥʫ ʪʽʣʘ ï 

8150 ³ ʐɼɽ ʩʪʝʛʥʘ + 3899 ³ ʐɼɽ ʛʦʤʽʣʢʠ (R
2
= 0,860); 

 

VLF (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = -1486 + 878,8 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝ-

ʪʠʥʽ ï 2074 ³ ʐɼɽ ʩʪʝʛʥʘ ï 1248 ³ ʐɼɽ ʧʣʝʯʘ ï 330,1 ³ ʦʙʭʚʘʪ ʩʪʝʛʥʘ + 757,2 ³ 

ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 122,0 ³ ʚʠʩʦʪʫ ʧʘʣʴʮʴʦʚʦʾ ʪʦʯʢʠ (R
2
= 0,821); 

 

LF (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = 4355 ï 1700 ³ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ + 455,6 ³ ʦʙʭʚʘʪ ʛʦ-

ʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 464,2 ³ ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ + 218,5 ³ 

ʰʠʨʠʥʫ ʧʣʝʯʝʡ ï 394,8 ³ ʊʐɾʉ ʥʘ ʛʨʫʜʷʭ ï 261,0 ³ ʚʽʢ + 194,8 ³ ʊʐɾʉ ʥʘ ʛʦ-
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ʤʽʣʮʽ (R
2
= 0,821); 

 

ʅF (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = 19839 + 773,7 ³ ʦʙʭʚʘʪ ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ ï 

1216 ³ ʐɼɽ ʩʪʝʛʥʘ ï 278,5 ³ ʚʠʩʦʪʫ ʚʝʨʪʣʶʛʦʚʦʾ ʪʦʯʢʠ ï 213,9 ³ ʊʐɾʉ ʥʘ ʙʦʮʽ 

ï 795,6 ³ ʤʝʟʦʤʦʨʬʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʦʤʘʪʦʪʠʧʫ (R
2
= 0,795); 

 

LF/HF (ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʡ ʪʠʧ) = -4,606 + 1,031 ³ ʐɼɽ ʛʦʤʽʣʢʠ ï 0,528 ³ ʚʽʢ + 

0,056 ³ ʦʙʭʚʘʪ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ ï 0,216 ³ ʊʐɾʉ ʥʘ ʛʨʫʜʷʭ + 0,212 ³ ʤ̔ -

ʞʦʩʪʴʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ (R
2
= 0,862). 

 

ʇʨʠ ʘʥʘʣʽʟʽ ʫʩʽʭ ʧʦʙʫʜʦʚʘʥʠʭ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʜʚ̔-

ʯʘʪ ʽ ʁʥʘʢʽʚ ʟ̔ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʘʥʪʨʦʧʦ-

ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʽʣʘ, ʩʠʣʠ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʪʘ ʚ̔ʢʫ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

ʋ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ: 

ǒ ʜʣʷ 9 ʽʟ 17 ʤʦʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ (PNN50, AMo, Max, Min, VR, VLF, 

LF, HF, LF/HF) ʧʦʙʫʜʦʚʘʥʽ ʤʦʜʝʣʽ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʚʽʜ 0,504 

(ʄʘʭ) ʜʦ 0,798 (VLF); 

ǒ ʚ ʤʦʜʝʣʷʭ ʧʦʢʘʟʥʠʢʽʚ RMSSD, Mo, NNM ʪʘ ʫʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦ-

ʜʦʤ ɹʘʻʚʩʴʢʦʛʦ (IVR, VPR, IN) ï ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʜʦʨʽʚʥʶʚʘʚ ʚʽʜ 

0,099 (IN) ʜʦ 0,427 (NNM); 

ǒ ʥʝ ʙʫʣʠ ʚʟʘʛʘʣʽ ʧʦʙʫʜʦʚʘʥʽ ʤʦʜʝʣʽ ʜʣʷ ʧʦʢʘʟʥʠʢʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ R-R ʽʥʪʝʨʚʘʣʽʚ (SDNN), ʷʢʠʡ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʨʫʧʠ ʩʪʘʪʠ-

ʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʪʘ ʧʦʢʘʟʥʠʢʘ ʩʫʤʘʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘ-

ʟʦʥʘʭ (FO), ʷʢʠʡ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʨʫʧʠ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ; 

ǒ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ ʚ ʛʨʫʧʽ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʚʽʜ 21,5 % ʜʦ 61,3 %; ʚ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï 

ʚʽʜ 31,2 % ʜʦ 75,6 %; ʚ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʚʽʜ 9,9 % ʜʦ 

41,4 %; ʚ ʛʨʫʧʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʚʽʜ 66,1 % ʜʦ 79,8 %; 

ǒ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʚʭʦʜʠʣʠ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ ʧʨʝʜʠʢʪʦʨʽʚ (ʪʫʪ ʽ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʚʽʜʩʦʪʦʢ ʚʭʦʜʞʝʥʥʷ ʧʨʝʜʠʢʪʦʨʽʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʚ ʢʦʞʥʽʡ ʽʟ ʘʥʘʣʽʟʫ-
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ʻʤʠʭ ʛʨʫʧ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʚ ʥʘ-

ʩʪʫʧʥʠʭ ʛʨʫʧʘʭ ʧʨʝʜʠʢʪʦʨʽʚ ï ʪʦʪʘʣʴʥʽ, ʧʦʟʜʦʚʞʥʽ ʽ ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ, ʜʽʘʤʝ-

ʪʨʠ ʪʽʣʘ, ʐɼɽ ʢʽʥʮʽʚʦʢ, ʊʐɾʉ, ʢʦʤʧʦʥʝʥʪʠ ʩʦʤʘʪʦʪʠʧʫ, ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪ-

ʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ, ʩʠʣʘ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʪʘ ʚʽʢ): ʚ ʟʘʛʘʣʥɹʽʡ 

ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʐɼɽ (16,1 %, ʧʝʨʝʚʘʞʥʦ ʚʝʨʭʥʴʦʾ ʢʽʥʮʽʚʢʠ), ʜʽʘʤʝʪʨʠ ʪʽ-

ʣʘ (13,1 %, ʧʝʨʝʚʘʞʥʦ ʧʦʧʝʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ ʽ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨʠ 

ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʪʘ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʫ) ʽ ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (11,1 %, ʟʘ 

ʨʘʭʫʥʦʢ ʤʘʩʠ ʽ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʽʣʘ); ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦ-

ʢʘʟʥʠʢʽʚ ɺʉʈ ï ʐɼɽ (37,5 %), ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʽ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ (ʧʦ 16,7 %) ʪʘ ʜʽʘʤʝʪʨʠ ʪʽʣʘ (12,5 %); ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ 

ɺʇ ï ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʽ ʜʽʘʤʝʪʨʠ ʪʽʣʘ (ʧʦ 16,7 %) ʪʘ ʊʐɾʉ (14,8 %); ʦʢʨʝʤʦ ʩʝ-

ʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ, ʢʦʤʧʦʥʝʥʪʠ ʩʦʤʘ-

ʪʦʪʠʧʫ ʪʘ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ (ʧʦ 11,1 %); ʦʢʨʝʤʦ ʩʝʨʝʜ 

ʧʦʢʘʟʥʠʢʽʚ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʐɼɽ (25,0 %), ʜʽʘʤʝʪʨʠ ʪʽʣʘ 

(18,8 %), ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (15,0 %) ʽ ʧʦʟʜʦʚʞʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (10,0 %); 

ǒ ʩʝʨʝʜ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʚʭʦʜʷʪʴ ï ʧʦʧʝʨʝ-

ʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨ, ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʤʽʞʚʝʨʪ-

ʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʘ ʽ ʦʙʭʚʘʪ ʰʠʾ (ʧʦ 6,8 %) ʪʘ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ (5,4 %); 

ǒ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʤʦʜʝʣʝʡ ʫ ʷʢʦʩʪʽ ʧʨʝʜʠʢʪʦʨʽʚ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ï 

ʚ ʟʘʛʘʣʴʥʽʡ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʣʠʰʝ ʚʽʢ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʪʠʩ-

ʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʧʦʟʜʦʚʞʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ, ʢʦʤʧʦʥʝʥʪʠ ʩʦʤʘʪʦʪʠʧʫ, ʩʠʣʘ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ  ̔ʚʽʢ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï ʣʠʰʝ ʚʽʢ; 

ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʧʦʟʜʦʚʞʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ, 

ʊʐɾʉ, ʩʠʣʘ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʽ ʚʽʢ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ʩʧʝ-

ʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ, ʩʠʣʘ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ 

ʧʘʣʴʮʽʚ ʽ ʚʽʢ. 

ʋ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ: 

ǒ ʚʟʘʛʘʣʽ ʥʝ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʤʦʜʝʣʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʜʝʪʝ-

ʨʤʽʥʘʮʽʾ R
2
 ʚʠʱʠʤʠ ʟʘ 0,50; 
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ǒ ʩʝʨʝʜ ʧʦʙʫʜʦʚʘʥʠʭ ʤʦʜʝʣʝʡ (ʫʩʽʭ 17) ʢʦʝʬʽʮʽʻʥʪʠ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʩʪʘʥʦ-

ʚʠʣʠ ʚʽʜ 0,095 (RMSSD) ʜʦ 0,342 (LF); 

ǒ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ ʚ ʛʨʫʧʽ 

ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï ʚʽʜ 9,5 % ʜʦ 19,4 %; ʚ ʛʨʫʧʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʚʽʜ 

13,1 % ʜʦ 29,9 %; ʚ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʚʽʜ 24,7 % ʜʦ 

29,3 %; ʚ ʛʨʫʧʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʚʽʜ 11,8 % ʜʦ 34,2 %; 

ǒ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʚʭʦʜʠʣʠ ʥʘʩʪʫʧʥʽ ʧʨʝʜʠʢʪʦʨʠ: ʚ ʟʘʛʘʣʴʥʽʡ 

ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʚʽʢ (35,3 %), ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ 

(13,7 %, ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʤôʷʟʦʚʦʾ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ), ʐɼɽ (ʟʘ ʨʘʭʫʥʦʢ 

ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ) ʽ ʩʠʣʘ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ (ʟʘ ʨʘʭʫʥʦʢ ʧʨʘʚʦʾ ʢʠʩʪʽ) 

(ʧʦ 11,8 %); ʦʢʨʝʤʦ ʩʝʨʝʜ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ 

(13,3 %) ʽ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ (11,1 %); ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦ-

ʢʘʟʥʠʢʽʚ ɺʇ ï ʚʽʢ (50,0 %), ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ (11,1 %) ʽ 

ʜʽʘʤʝʪʨʠ ʪʽʣʘ (10,4 %); ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʚʽʢ 

(100 %), ʩʠʣʘ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ (50,0 %), ʐɼɽ (16,7 %), ʜʘ̔ʤʝʪʨʠ 

ʪʽʣʘ (12,5 %) ʽ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ (11,1 %); ʦʢʨʝʤʦ ʩʝʨʝʜ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʧʦʟʜʦʚʞʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ, ʐɼɽ, ʽ ʧʦʢʘʟʥʠʢʠ ʢʦʤ-

ʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ (ʧʦ 20,0 %) ʪʘ ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (10,7 %); 

ǒ ʩʝʨʝʜ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʚʭʦʜʷʪʴ ï ʦʙʭʚʘʪ 

ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (11,5 %), ʐɼɽ ʢʽʥʮʽʚʦʢ ʽ ʚʽʢ (ʧʦ 7,7 %), ʚʠʩʦʪʘ ʚʝ-

ʨʪʣʶʛʦʚʦʾ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ ʪʦʯʢʠ ʽ ʤôʷʟʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʤʘʩʠ ʪʽʣʘ ʟʘ ʄʘʪʝʡʢʦ 

(ʧʦ 6,4 %); 

ǒ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʤʦʜʝʣʝʡ ʫ ʷʢʦʩʪʽ ʧʨʝʜʠʢʪʦʨʽʚ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ï 

ʚ ʟʘʛʘʣʴʥʽʡ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʚʽʜʩʫʪʥʽ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟ-

ʥʠʢʽʚ ɺʉʈ ï ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ, ʐɼɽ, ʊʐɾʉ, ʢʦʤʧʦʥʝʥʪʠ ʩʦʤʘʪʦʪʠʧʫ, ʩʠʣʘ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʽ ʚʽʢ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï ʣʠʰʝ ʪʦʪʘʣʴ-

ʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʪʦʪʘʣʴʥʽ 

ʨʦʟʤʽʨʠ ʪʽʣʘ, ʪʦʚʱʠʥʘ ʐɾʉ ʽ ʢʦʤʧʦʥʝʥʪʠ ʩʦʤʘʪʦʪʠʧʫ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʩʧʝʢʪʨʘʣʴ-

ʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʩʠʣʘ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʽ ʚʽʢ. 
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ʋ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ: 

ǒ ʚʠʟʥʘʯʝʥʽ ʜʦʩʪʦʚʽʨʥʽ ʤʦʜʝʣʽ ʜʣʷ ʫʩʽʭ 17 ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ, ʷʢʽ ʚʠʚʯʘʣʠ; ʢʦ-

ʝʬʽʮʽʻʥʪʠ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʚ ʮʠʭ ʤʦʜʝʣʷʭ ʩʢʣʘʜʘʣʠ ʚʽʜ 0,766 (IN) ʜʦ 0,957 

(RMSSD); 

ǒ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ ʚ ʛʨʫʧʽ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʚʽʜ 81,0 % ʜʦ 95,7 %; ʚ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï 

ʚʽʜ 79,5 % ʜʦ 91,7 %; ʚ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʚʽʜ 76,6 % 

ʜʦ 89,8 %; ʚ ʛʨʫʧʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʚʽʜ 79,5 % ʜʦ 86,2 %; 

ǒ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʚʭʦʜʠʣʠ ʥʘʩʪʫʧʥʽ ʧʨʝʜʠʢʪʦʨʠ: ʚ ʟʘʛʘʣʴʥʽʡ 

ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʐɼɽ (23,5 %, ʧʝʨʝʚʘʞʥʦ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ), ʩʠʣʘ ʤôʷʟʽʚ-

ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ (17,6 %, ʨʽʚʥʦʤʽʨʥʦ ʥʘ ʦʙʦʭ ʢʠʩʪʷʭ), ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ 

ʪʽʣʘ (12,2 %, ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʢʽʥʮʽʚʦʢ) ʽ ʚʽʢ (11,8 %); ʦʢʨʝʤʦ ʩʝʨʝʜ ʩʪʘʪʠ-

ʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʐɼɽ (25,0 %), ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (22,2 %), ʩʠʣʘ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ (16,7 %) ʽ ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (13,3 %); ʦʢʨʝʤʦ 

ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï ʩʠʣʘ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ (33,3 %), ʐɼɽ 

(16,7 %), ʧʦʟʜʦʚʞʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (13,3 %), ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (12,2 %), ʢʦʤʧʦ-

ʥʝʥʪʠ ʩʦʤʘʪʦʪʠʧʫ (11,1 %) ʽ ʜʽʘʤʝʪʨʠ ʪʽʣʘ (10,4 %); ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺɻ 

ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʢʦʤʧʦʥʝʥʪʠ ʩʦʤʘʪʦʪʠʧʫ ʽ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ (ʧʦ 22,2 %), ʐɼɽ ʽ ʩʠʣʘ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ (ʧʦ 

16,7 %) ʪʘ ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (11,1 %); ʦʢʨʝʤʦ ʩʝʨʝʜ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ɺʉʈ ï ʚʽʢ (40,0 %), ʐɼɽ (35,0 %) ʽ ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʣ̔ʘ (12,0 %); 

ǒ ʩʝʨʝʜ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʚʭʦʜʷʪʴ ï ʦʙʭʚʘʪ 

ʛʦʤʽʣʢʠ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ (10,8 %), ʐɼɽ ʩʪʝʛʥʘ (ʧʦ 6,5 %)  ̔ ʐɼɽ ʛʦʤʽʣʢʠ 

(5,4 %); 

ǒ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʤʦʜʝʣʝʡ ʫ ʷʢʦʩʪʽ ʧʨʝʜʠʢʪʦʨʽʚ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ï 

ʚ ʟʘʛʘʣʴʥʽʡ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʚʽʜʩʫʪʥʽ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟ-

ʥʠʢʽʚ ɺʉʈ ï ʢʦʤʧʦʥʝʥʪʠ ʩʦʤʘʪʦʪʠʧʫ, ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʣ̔ʘ 

ʽ ʚʽʢ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï ʣʠʰʝ ʚʽʢ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝ-

ʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʪʦʪʘʣʴʥʽ  ̔ʧʦʟʜʦʚʞʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ ʪʘ ʚʽʢ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʩʧʝʢ-
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ʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʽ ʩʠʣʘ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ. 

ɿʘʛʘʣʦʤ, ʢʦʝʬʽʮʽʻʥʪʠ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʚ ʫʩʽʭ 

ʤʦʜʝʣʷʭ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʙʫʣʠ ʙʽʣʴʰʠʤʠ (ʯʘʩʪʦ ï 

ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ), ʥʽʞ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦ- ʪʘ, ʦʩʦʙʣʠʚʦ, ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ ʛʝ-

ʤʦʜʠʥʘʤʽʢʠ. ʗʢʱʦ ʩʧʽʚʩʪʘʚʣʷʪʠ ʢʦʝʬʽʮʽʻʥʪʠ ʜʝʪʝʨʤʽʥʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ɺʉʈ ʤʽʞ ʜʽʚʯʘʪʘʤʠ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʘ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʦ 

ʟ 15 ʧʘʨ ʤʦʜʝʣʝʡ (ʤʦʜʝʣʽ SDNN ʪʘ FO ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʥʝ ʙʫʣʠ 

ʧʦʙʫʜʦʚʘʥʽ) ʚ 10 ʚʠʧʘʜʢʘʭ ʮʽ ʢʦʝʬʽʮʽʻʥʪʠ ʙʫʣʠ ʙʽʣʴʰʠʤʠ ʚ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯ-

ʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽ ʪʽʣʴʢʠ ʚ ʤʦʜʝʣʷʭ VPR ʪʘ IN ʚʦʥʠ ʙʫʣʠ ʙʽʣʴʰʠʤʠ ʚ ʜ̔-

ʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʫ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʧʨʠ 

ʦʮʽʥʮʽ ʟʘʛʘʣʴʥʦʾ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʚʭʦʜʠʣʠ ʧʦʢʘʟʥʠʢʠ ʐɼɽ ʢʽʥʮʽʚʦʢ (ʚʽʜ 

11,8 ʜʦ 23,5 %) ʪʘ, ʟʘ ʚʠʥʷʪʢʦʤ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ï 

ʚʽʢ (ʚʽʜ 11,8 ʜʦ 35,3 %) ʽ ʩʠʣʘ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ (ʚʽʜ 11,8 ʜʦ 17,6 %); 

ʧʨʠ ʦʮʽʥʮʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʟʘ ʚʠʥʷʪʢʦʤ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʐɼɽ ʢʽʥʮʽʚʦʢ ʽ ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ 25,0 

ʜʦ 37,5 % ʪʘ ʚʽʜ 16,7 ʜʦ 22,2 %), ʟʘ ʚʠʥʷʪʢʦʤ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝ-

ʤʦʜʠʥʘʤʽʢʠ ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (ʧʦ 13,3 %) ʪʘ ʟʘ ʚʠʥʷʪʢʦʤ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝ-

ʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ (ʚʽʜ 11,1 

ʜʦ 16,7 %); ʧʨʠ ʦʮʽʥʮʽ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï ʜʽʘʤʝʪʨʠ ʪʽʣʘ (ʚʽʜ 10,4 ʜʦ 16,7 %); ʧʨʠ 

ʦʮʽʥʮʽ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ 

ʤʘʩʠ ʪʽʣʘ (ʚʽʜ 11,1 ʜʦ 22,2 %), ʟʘ ʚʠʥʷʪʢʦʤ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦ-

ʜʠʥʘʤʽʢʠ ʩʠʣʘ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ (ʚʽʜ 16,7 ʜʦ 50,0 %) ʽ ʐɼɽ ʢʽʥʮʽ-

ʚʦʢ (ʧʦ 16,7 %), ʪʘ ʟʘ ʚʠʥʷʪʢʦʤ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʢʦʤ-

ʧʦʥʝʥʪʥʪʠ ʩʦʤʘʪʦʪʠʧʫ (ʚʽʜ 11,1 ʜʦ 22,2 %); ʧʨʠ ʦʮʽʥʮʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ɺʉʈ ï ʐɼɽ ʢʽʥʮʽʚʦʢ ʽ ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ 20,0 ʜʦ 35,0 % ʪʘ ʚʽʜ 

10,7 ʜʦ 15,0 %), ʘ ʪʘʢʦʞ, ʟʘ ʚʠʥʷʪʢʦʤ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘ-

ʤʽʢʠ, ʧʦʟʜʦʚʞʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (ʚʽʜ 10,0 ʜʦ 20,0 %). 
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ʋ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ: 

ǒ ʚʟʘʛʘʣʽ ʥʝ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʤʦʜʝʣʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʜʝʪʝ-

ʨʤʽʥʘʮʽʾ R
2
 ʚʠʱʠʤʠ ʟʘ 0,50; 

ǒ ʩʝʨʝʜ ʧʦʙʫʜʦʚʘʥʠʭ ʤʦʜʝʣʝʡ (ʫʩʽʭ 17) ʢʦʝʬʽʮʽʻʥʪʠ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʩʪʘʥʦ-

ʚʠʣʠ ʚʽʜ 0,097 (ʄin) ʜʦ 0,403 (AMo); 

ǒ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ ʚ ʛʨʫʧʽ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʚʽʜ 19,6 ʜʦ 36,6 %; ʚ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï ʚʽʜ 

9,7 % ʜʦ 40,3 %; ʚ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʚʽʜ 11,4 % ʜʦ 

39,1 %; ʚ ʛʨʫʧʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʚʽʜ 17,1 % ʜʦ 34,4 %; 

ǒ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʚʭʦʜʠʣʠ ʥʘʩʪʫʧʥʽ ʧʨʝʜʠʢʪʦʨʠ: ʚ ʟʘʛʘʣʴʥʽʡ 

ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʐɼɽ (26,5 %, ʧʝʨʝʚʘʞʥʦ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ), ʩʠʣʘ ʤôʷʟʽʚ-

ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ (17,6 %, ʨʽʚʥʦʤʽʨʥʦ ʥʘ ʣʽʚʽʡ ʽ ʧʨʘʚʽʡ ʢʠʩʪʽ) ʽ ʜʘ̔ʤʝʪʨʠ 

ʪʽʣʘ (10,1 %, ʧʝʨʝʚʘʞʥʦ ʤʽʞʚʝʨʪʣʶʛʦʚʠʡ ʨʦʟʤʽʨ ʪʘʟʫ ʪʘ ʧʦʧʝʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛ-

ʨʫʜʥʠʥʥʠʡ ʽ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ); ʦʢʨʝʤʦ ʩʝʨʝʜ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʩʠʣʘ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ (33,3 %), ʐɼɽ (25,0 %), 

ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (17,8 %) ʽ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ 

(11,1 %); ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï ʐɼɽ (25,0 %) ʽ ʜʽʘʤʝʪʨʠ ʪʽʣʘ (21,4 %); 

ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʐɼɽ (33,3 %), ʩʠʣʘ ʤôʷʟʽʚ-

ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ (16,7 %) ʽ ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (11,1 %); ʦʢʨʝʤʦ ʩʝʨʝʜ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʐɼɽ (25,0 %), ʩʠʣʘ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘ-

ʣʴʮʽʚ ʽ ʚʽʢ (ʧʦ 20,0 %), ʢʦʤʧʦʥʝʥʪʠ ʩʦʤʘʪʦʪʠʧʫ (13,3 %) ʪʘ ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ 

(10,7 %); 

ǒ ʩʝʨʝʜ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʚʭʦʜʷʪʴ ï ʐɼɽ 

ʛʦʤʽʣʢʠ (12,7 %), ʐɼɽ ʩʪʝʛʥʘ (11,3 %) ʪʘ ʦʙʭʚʘʪ ʧʣʝʯʘ ʫ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ 

(7,0 %); 

ǒ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʤʦʜʝʣʝʡ ʫ ʷʢʦʩʪʽ ʧʨʝʜʠʢʪʦʨʽʚ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ï 

ʚ ʟʘʛʘʣʴʥʽʡ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʚʽʜʩʫʪʥʽ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟ-

ʥʠʢʽʚ ɺʉʈ ï ʪʦʪʘʣʴʥʽ  ̔ʧʦʟʜʦʚʞʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ, ʢʦʤʧʦʥʝʥʪʠ ʩʦʤʘʪʦʪʠʧʫ ʽ ʚʽʢ; 

ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ ʽ ʚʽʢ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠ-
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ʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʧʦʟʜʦʚʞʥʽ ʽ ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ, ʢʦʤʧʦʥʝʥʪʠ 

ʩʦʤʘʪʦʪʠʧʫ, ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ ʽ ʚʽʢ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʩʧʝ-

ʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʪʦʪʘʣʴʥʽ ʨʦʟʤʨ̔ʠ ʪʽʣʘ ʽ ʊʐɾʉ. 

ʋ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ: 

ǒ ʪʘʢʦʞ ʚʟʘʛʘʣʽ ʥʝ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʤʦʜʝʣʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʟ ʢʦʝʬʽʮʽʻʥʪʘ-

ʤʠ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʚʠʱʠʤʠ ʟʘ 0,50; 

ǒ ʩʝʨʝʜ ʧʦʙʫʜʦʚʘʥʠʭ ʤʦʜʝʣʝʡ (ʫʩʽʭ 17) ʢʦʝʬʽʮʽʻʥʪʠ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʩʪʘʥʦ-

ʚʠʣʠ ʚʽʜ 0,136 (NNM) ʜʦ 0,478 (VPR); 

ǒ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 ʦʙʫʤʦʚʣʶʻ ʜʦʧʫʩʪʠʤʦ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ ʚ ʛʨʫʧʽ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʚʽʜ 31,6  % ʜʦ 42,3 %; ʚ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï 

ʚʽʜ 13,6 % ʜʦ 41,5 %; ʚ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʚʽʜ 43,8 % 

ʜʦ 47,8 %; ʚ ʛʨʫʧʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʚʽʜ 19,9 % ʜʦ 36,7 %; 

ǒ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʚʭʦʜʠʣʠ ʥʘʩʪʫʧʥʽ ʧʨʝʜʠʢʪʦʨʠ: ʚ ʟʘʛʘʣʴʥʽʡ 

ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʐɼɽ (30,9 %, ʧʝʨʝʚʘʞʥʦ ʚʝʨʭʥʴʦʾ ʢʽʥʮʽʚʢʠ), ʦʙʭʚʘʪʥʽ ʨʦ-

ʟʤʽʨʠ ʪʽʣʘ (15,7 %,ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʢʽʥʮʽʚʦʢ) ʽ ʜʽʘʤʝʪʨʠ ʪʽʣʘ (12,6 %, ʧʝʨʝ-

ʚʘʞʥʦ ʩʘʛʽʪʘʣʴʥʠʡ ʽ ʧʦʧʝʨʝʯʥʠʡ ʩʝʨʝʜʥʴʦʛʨʫʜʥʠʥʥʠʡ ʨʦʟʤʽʨʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʪʘ 

ʤʽʞʛʨʝʙʝʥʝʚʠʡ ʨʦʟʤʽʨ ʪʘʟʫ); ʦʢʨʝʤʦ ʩʝʨʝʜ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï 

ʐɼɽ (41,7 %) ʽ ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (17,8 %); ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï 

ʐɼɽ (29,2 %), ʜʽʘʤʝʪʨʠ ʪʽʣʘ (16,7 %) ʽ ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (15,6 %); ʦʢʨʝʤʦ ʩʝ-

ʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʐɼɽ (58,3 %), ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ 

(15,6 %) ʽ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ (11,1 %); ʦʢʨʝʤʦ ʩʝʨʝʜ ʩʧʝ-

ʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʧʦʟʜʦʚʞʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (12,0 %), ʜʽʘʤʝʪʨʠ ʪʽʣʘ ʽ 

ʊʐɾʉ (ʧʦ 11,1 %) ʪʘ ʐɼɽ (10,0 %); 

ǒ ʩʝʨʝʜ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʚʭʦʜʷʪʴ ï ʐɼɽ 

ʧʝʨʝʜʧʣʽʯʯʷ (11,5 %), ʦʙʭʚʘʪ ʩʪʝʛʦʥ (10,4 %), ʦʙʭʚʘʪ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʥʠʞʥʽʡ ʪʨʝ-

ʪʠʥʽ (9,4 %), ʦʙʭʚʘʪ ʩʪʦʧʠ (8,3 %) ʪʘ ʩʘʛʽʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʽ ʦʙʭʚʘʪ 

ʛʦʤʽʣʢʠ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ (ʧʦ 5,4 %); 

ǒ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʤʦʜʝʣʝʡ ʫ ʷʢʦʩʪʽ ʧʨʝʜʠʢʪʦʨʽʚ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ï 

ʚ ʟʘʛʘʣʴʥʽʡ ʛʨʫʧʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʪʦʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ, ʩʠʣʘ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ 
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ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʽ ʚʽʢ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʜʦʜʘʪʢʦʚʦ 

ʢʦʤʧʦʥʝʥʪʠ ʩʦʤʘʪʦʪʠʧʫ ʽ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ; ʦʢʨʝʤʦ ʩʝ-

ʨʝʜ ʧʦʢʘʟʥʠʢʽʚ ɺʇï ʜʦʜʘʪʢʦʚʦ ʢʦʤʧʦʥʝʥʪʠ ʩʦʤʘʪʦʪʠʧʫ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ 

ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï ʜʦʜʘʪʢʦʚʦ ʧʦʟʜʦʚʞʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ ʽ ʢʦʤʧʦʥʝʥʪʠ ʩʦ-

ʤʘʪʦʪʠʧʫ; ʦʢʨʝʤʦ ʩʝʨʝʜ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʜʦʜʘʪʢʦʚʦ ʧʦʢʘʟʥʠʢʠ 

ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʣ̔ʘ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʝʬʽʮʽʻʥʪʠ ʜʝʪʝʨʤʽʥʘʮʽʾ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʤʘʡʞʝ ʚ ʫʩʽʭ ʤʦʜʝʣʷʭ (ʚ 15 ʟ 17 ʤʦʜʝʣʝʡ) ʙʫʣʠ ʚʠʱʠʤʠ ʚ ʶʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʥʽʞ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ. ʊʽʣʴʢʠ 

ʚ ʤʦʜʝʣʷʭ ɸʄʦ ʪʘ NNM ʮʽ ʢʦʝʬʽʮʽʻʥʪʠ ʙʫʣʠ ʙʽʣhɹʠʤʠ ʚ ʶʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ 

ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʫ ʶʥʘʢʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʧʨʠ 

ʦʮʽʥʮʽ ʟʘʛʘʣʴʥʦʾ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʚʭʦʜʠʣʠ ʧʦʢʘʟʥʠʢʠ ʐɼɽ ʢʽʥʮʽʚʦʢ (ʚʽʜ 

26,5 ʜʦ 30,9 %) ʪʘ ʜʽʘʤʝʪʨʠ ʪʽʣʘ (ʚʽʜ 10,1 ʜʦ 12,6 %); ʧʨʠ ʦʮʽʥʮʽ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï ʐɼɽ ʢʽʥʮʽʚʦʢ (ʚʽʜ 25,0 ʜʦ 41,7 %) ʽ ʦʙʭʚʘʪʥʽ ʨʦʟʤʽʨʠ ʪʽʣʘ (ʧʦ 

17,8 %); ʧʨʠ ʦʮʽʥʮʽ ʧʦʢʘʟʥʠʢʽʚ ɺʇ ï ʐɼɽ ʢʽʥʮʽʚʦʢ (ʚʽʜ 25,0 ʜʦ 29,2 %) ʪʘ ʜʽʘʤʝʪ-

ʨʠ ʪʽʣʘ (ʚʽʜ 16,7 ʜʦ 21,4 %); ʧʨʠ ʦʮʽʥʮʽ ʧʦʢʘʟʥʠʢʽʚ ɺɻ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʚʩʴʢʦʛʦ ï 

ʐɼɽ ʢʽʥʮʽʚʦʢ (ʚʽʜ 33,3 ʜʦ 58,3 %); ʧʨʠ ʦʮʽʥʮʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ï 

ʐɼɽ ʢʽʥʮʽʚʦʢ (ʚʽʜ 10,0 ʜʦ 25,0 %). 

ɿʛʽʜʥʦ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʫ ʜʽʚʯʘʪ ʶʥʘʮʴʢʦʛʦ ʚʽʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰ 

ʯʽʪʢʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʧʣʘʥʽ ʥʘ ʛʝʤʦʜʠ-

ʥʘʤʽʯʥʽ ʪʠʧʠ ʟ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤ ʚʽʜʩʦʪʢʦʚʠʤ ʨʦʟʧʦʜʽʣʦʤ ʾʭ ʧʨʝʜʩʪʘʚʥʠʮʴ 

[19, 31, 34, 81, 141]. ʊʦʤʫ, ʣʠʰʝ ʫ ʜʽʚʯʘʪ ʟ, ʚʣʘʩʥʝ ʢʨʘʡʥʽʤʠ, ï ʛʽʧʦ- ʪʘ ʛʽʧʝʨʢʽʥʝ-

ʪʠʯʥʠʤʠ ʪʠʧʘʤʠ ʧʦʙʫʜʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʤʦʜʝʣʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʜʝʪʝʨʤʽʥʘʮʽʾ ʙʽʣʴʰʠʤ 0,5. ʋ ʶʥʘʢʽʚ ʞʝ ʩʪʘʙʽʣʴʥʽʩʪʴ ʛʝʤʦʜʠʥʘʤʽʢʠ ʽ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʛʫʣʷʮʽʾ ʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʽ ʪʝʤʧʠ ʬʦʨʤʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ, ʱʦ ʚʠ-

ʟʥʘʯʘʻ ʦʧʪʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʢʨʦʚʦʦʙʽʛʫ, ʱʦ ʚʠʨʘʞʘ̒ ʪʴʩʷ ʚ ʤʝʥʰʦʤʫ ʩʪʫʧʝʥʽ ʡʦʛʦ 

ʮʝʥʪʨʘʣʽʟʘʮʽʾ ʽ ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʚʘʛʦʪʦʥʽʾ ʘʙʦ ʥʦʨʤʦʪʦʥʽʾ ʷʢ ʧʨʠ ʛʽʧʦ-, ʪʘʢ ʽ 

ʝʫʢʽʥʝʪʠʯʥʦʤʫ ʪʠʧʘʭ ʛʝʤʦʜʠʥʘʤʽʢʠ [21, 34, 49, 88, 130, 141, 171, 197]. ʎʝ ʧʦʷʩ-
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ʥʶʻ ʧʦʙʫʜʦʚʫ ʤʦʜʝʣʝʡ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ, ʤʝʥh ʠʤ 0,5 

ʫ ʶʥʘʢʽʚ ʟ̔ ʟʘʟʥʘʯʝʥʠʤʠ ʚʠʱʝ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʢʨʠʪʝʨʽʾʚ ʧʦʜʽʣʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘ ʪʠʧʘʤʠ 

ʛʝʤʦʜʠʥʘʤʽʢʠ, ʥʘ ʜʫʤʢʫ ʨʷʜʫ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ, ʦʢʨʽʤ ʩʪʘʪʝʚʠʭ ʚʽʜʤʽʥʥʦʩ-

ʪʝʡ, ʚʽʢʫ, ʟʨʦʩʪʫ  ̔ʚʘʛʠ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʶʪʴʩʷ ʥ̔ʰʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʴ ʬʽʟʠʯʥʠʡ ʨʦʟʚʠʪʦʢ (ʐɼɽ ʢʽʥʮʽʚʦʢ, ʜʽʘʤʝʪʨʠ ʪʽʣʘ, ʩʪʘʥʦʚʘ ʩʠʣʘ, ʧʨʦʧʦʨʮʽʾ 

ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʪʽʣʘ, ʩʪʫʧʽʥʴ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ 

(ʞʠʪʪʻʚʘ ʻʤʥʽʩʪʴ ʣʝʛʝʥʽʚ, ʤ'ʷʟʦʚʘ ʩʠʣʘ ʢʠʩʪʝʡ ʨʫʢ ʪʘ ʽʥ; ʨʦʟʚʠʪʦʢ ʤʫʩʢʫʣʘʪʫʨʠ ʽ 

ʤ'ʷʟʦʚʠʡ ʪʦʥʫʩ, ʩʪʘʥ ʧʦʩʪʘʚʠ, ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʨʦʟʚʠʪʦʢ ʧʽʜʰʢʽʨʥʦʛʦ 

ʞʠʨʦʚʦʛʦ ʰʘʨʫ, ʪʫʨʛʦʨ ʪʢʘʥʠʥ)) [30, 44, 49, 70, 108, 111, 122, 127, 144, 145]. ʊʘʢ ʽ 

ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʜʽʚʯʘʪ ʟ ʨʽ-

ʟʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʭʦʜʠʣʠ ʧʦʢʘʟʥʠʢʠ ʐɼɽ ʢʽʥʮʽʚʦʢ, ʚʽʢ ʽ ʩʠʣʘ ʩʪʠʩ-

ʢʘʥʥʷ ʢʠʩʪʝʡ; ʘ ʫ ʶʥʘʢʽʚ ï ʧʦʢʘʟʥʠʢʠ ʐɼɽ ʢʽʥʮʽʚʦʢ ʪʘ ʜʽʘʤʝʪʨʠ ʪʽʣʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʽ (ʤʦʨʬʦʣʦʛʽʯʥʽ) ʦʩʦʙʣʠʚʦʩʪʽ ʣʶʜʠʥʠ ʚʠ-

ʟʥʘʯʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʧʨʦʧʦʨʮʽʾ ʪʽʣʘ, ʘʣʝ ʪʘʢ ʩʘʤʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʬʫʥʢ-

ʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ. ʈʽʚʝʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʫ ʦʩʽʙ 

ʽʟ ʨʟ̔ʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʻ ʨʝʛʫʣʴʦʚʘʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʷʢʦʾ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʷʢ ʚʨʦʜʞʝʥʠʤʠ (ʛʝʥʝʪʠʯʥʦ ʟʫʤʦʚʣʝʥʠʤʠ) ʤʝʭʘʥʽʟʤʘʤʠ ʨʝʛʫʣʷʮʽʾ, 

ʪʘʢ ʽ ʥʘʙʫʪʠʤʠ ʯʠʥʥʠʢʘʤʠ ʽ ʬʘʢʪʦʨʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʮʴʦʤʫ ʻ 

ʚʝʣʠʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʤʽʥʶʶʯʠ ʨʽʟʥʽ ʟʘʩʦʙʠ ʩʝʨʝʜʦʚʠʱʘ, ʢʦʨʝʢ-

ʪʫʶʯʠ ʪʽ ʘʙʦ ʽʥʰʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʷʢʦʩʪʽ ʣʶʜʠʥʠ, ʤʠ ʫ ʷʢʽʩʴ ʤʽʨʽ ʤʦʞʝʤʦ ʧʦʢʨʘʱʠʪʠ 

ʾʾ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʜʘʧʪʘʮʽʾ  ̔ʧʦʧʝʨʝʜʠʪʠ ʨʦʟʚʠʪʦʢ ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ. 
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ɺʀʉʅʆɺʂʀ 

 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʦʚʝ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʟʘʜʘʯʽ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʶʥʘʢʽʚ ʽ ʜʽʚ-

ʯʘʪ ʟ ʨʟ̔ʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʘ ʦʮʽʥʮʽ ʾʭ ʟʚôʷʟʢʽʚ ʽʟ ʘʥʪʨʦʧʦ-

ʩʦʤʘʪʦʪʠʧʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʽʣʘ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʨʦʟʨʦʙʠʪʠ ʨʝʛʨʝʩʽʡʥʽ 

ʤʦʜʝʣʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ. 

1. ɺʩʪʘʥʦʚʣʝʥʽ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦ-

ʤʝʪʨʽʾ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦ- ʽ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʥʽʞ ʫ ʦʩʽʙ ʟ ʛʽʧʝʨʢʽ-

ʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʘ ʪʘʢʦʞ ʫ ʶʥʘʢʽʚ ʽʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ, ʥʽʞ ʟ ʝʫʢ̔-

ʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʙʽʣʴʰʫ ʘʢʪʠʚʥʽʩʪʴ ʩʠʤʧʘʪʠʯʥʦʛʦ 

ʚʽʜʜʽʣʫ ʘʚʪʦʥʦʤʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʫ ʜʽʚʯʘʪ ʽʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʘ ʶʥʘʢʽʚ ʽʟ ʝʫ-

ʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʘ ʫ ʜʽʚʯʘʪ ʛʽʧʦ- ʽ ʝʫʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʽʚ ʪʘ ʶʥʘ-

ʢʽʚ ʛʽʧʦʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʫ ï ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʘʚʪʦʥʦʤʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩ-

ʪʝʤʠ. ɸʥʘʣʦʛʽʯʥʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ 

ʫ ʁʥʘʢʽʚ ʟ ʛʽʧʦ- ʽ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʥʽʞ ʫ ʜʽʚʯʘʪ ʟ ʘʥʘʣʦʛʽʯ-

ʥʠʤʠ ʪʠʧʘʤʠ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʚʢʘʟʫʶʪʴ ʥʘ ʙʽʣʴʰʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʜʽʚʯʘʪ ʧʘʨʘʩʠʤʧʘ-

ʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʘʚʪʦʥʦʤʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 

2. ʋ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ, 

ʧʝʨʝʚʘʞʥʦ ʟʚʦʨʦʪʥʽʭ (65,2 %), ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʜʦʩʪʦʚʽʨʥʠʭ (r ʚʽʜ -0,35 ʜʦ -0,45) ʽ 

ʥʝʜʦʩʪʦʚʽʨʥʠʭ (r ʚʽʜ -0,30 ʜʦ -0,34) ʟʚôʷʟʢʽʚ ʚʠʷʚʣʝʥʘ ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ 

ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ ʪʘ ʧʦʧʝʨʝʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ ʽ ʊʐɾʉ; ʘ ʧʨʷʤʠʭ (r 

ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ 0,36 ʜʦ 0,46 ʪʘ ʚʽʜ 0,30 ʜʦ 0,34) ï ʤʽʞ ʘʤʧʣʽʪʫʜʦʶ ʤʦʜʠ ʪʘ ʪʦʪʘʣʴ-

ʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ ʽ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʤʘʩʠ ʪʽʣʘ. 

ʋ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ, ʧʝʨʝ-

ʚʘʞʥʦ ʧʨʷʤʠʭ (66,2 %), ʩʣʘʙʢʦʾ ʩʠʣʠ ʜʦʩʪʦʚʽʨʥʠʭ (r ʚʽʜ 0,22 ʜʦ 0,29) ʟʚôʷʟʢʽʚ 

ʚʩʪʘʥʦʚʣʝʥʘ ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ ʪʘ ʩʠʣʦʶ ʤôʷʟʽʚ-

ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʽ ʦʙʭʚʘʪʘʤʠ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʘ ʪʘʢʦʞ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʤʦ-
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ʜʠ ʪʘ ʧʦʣʦʚʠʥʦʶ ʧʦʢʘʟʥʠʢʽʚ ʊʐɾʉ; ʘ ʟʚʦʨʦʪʥʽʭ, ʪʘʢʦʞ ʧʝʨʝʚʘʞʥʦ ʩʣʘʙʢʦʾ ʩʠʣʠ 

(r ʚʽʜ -0,24 ʜʦ -0,28) ï ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʩʠʣʦʶ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʽ ʚʠʩʦʪʦʶ ʚʝʨʪʣʶʛʦʚʦʾ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ ʪʦʯʢʠ, 

ʘ ʪʘʢʦʞ ʤʽʞ ʘʤʧʣʽʪʫʜʦʶ ʤʦʜʠ ʪʘ ʧʦʣʦʚʠʥʦʶ ʧʦʟʜʦʚʞʥʽʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ. 

ʋ ʜʽʚʯʘʪ ʟ ʛʽʧʝʨʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʤʘʡʞʝ ʨʽʚʥʦʤʽʨʥʦ ʧʨʷʤʠʭ (49,0 %) ʽ ʟʚʦʨʦʪʥʽʭ (51,0 %), ʧʝʨʝʚʘʞʥʦ ʩʝʨʝʜʥʴʦʾ ʩʠ-

ʣʠ ʥʝʜʦʩʪʦʚʽʨʥʠʭ (r ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ 0,31 ʜʦ 0,45 ʪʘ ʚʽʜ -0,30 ʜʦ -0,45), ʟʚôʷʟʢʽʚ ʚʠ-

ʟʥʘʯʝʥʘ ï ʜʣʷ ʧʨʷʤʠʭ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦ-

ʤʝʪʨʽʾ ʪʘ ʩʘʛʽʪʘʣʴʥʠʤ ʨʦʟʤʽʨʦʤ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, ʤʽʞ PNN50 ʪʘ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟ-

ʥʠʢʽʚ ʊʐɾʉ, ʫʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʚʠʩʦʪʦʶ ʧʘʣʴ-

ʮʴʦʚʦʾ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ ʪʦʯʢʠ ʽ ʞʠʨʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ, ʘ ʪʘʢʦʞ ʤʽʞ 

ʧʦʢʘʟʥʠʢʦʤ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʪʘ 

ʫʩʽʤʘ ʧʦʟʜʦʚʞʥʽʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ; ʜʣʷ ʟʚʦʨʦʪʥʽʭ ʢʦʨʝʣʷʮʽʡ ï ʤʽʞ ʫʩʽʤʘ ʩʪʘʪʠ-

ʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʚʠʩʦʪʦʶ ʧʘʣʴʮʴʦʚʦʾ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ ʪʦʯʢʠ, ʢ̔ -

ʩʪʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ ʽ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ ʧʨʘʚʦʾ 

ʢʠʩʪʽ, ʤʽʞ SDNN ʪʘ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʐɼɽ ʢʽʥʮʽʚʦʢ, ʤʽʞ ʩʫʤʘʨʥʦʶ ʧʦʪʫʞ-

ʥʽʩʪʶ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ, ʧʦʪʫʞʥʽʩʪʶ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ ʯʘʩ-

ʪʦʪ ʪʘ ʤʘʡʞʝ ʧʦʣʦʚʠʥʦʶ ʧʦʢʘʟʥʠʢʽʚ ʐɼɽ ʢʽʥʮʽʚʦʢ, ʦʙʭʚʘʪʘʤʠ ʰʠʾ ʡ ʢʠʩʪʽ ʽ ʢʩ̔-

ʪʢʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ. 

3. ʋ ʁʥʘʢʽʚ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʝ-

ʨʝʚʘʞʥʦ ʧʨʷʤʠʭ (78,8 %) ʩʣʘʙʢʦʾ ʩʠʣʠ (r ʚʽʜ 0,27 ʜʦ 0,29) ʟʚôʷʟʢʽʚ ʚʩʪʘʥʦʚʣʝʥʘ ʤʽʞ 

ʙʽʣʴʰʽʩʪʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʪʘ ʐɼɽ ʛʦʤʽʣʢʠ, ʘ ʪʘ-

ʢʦʞ ʤʽʞ ʩʫʤʘʨʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ ʽ ʧʦʪʫʞʥʽʩʪʶ ʚ ʜʽʘʧʘ-

ʟʦʥʽ ʜʫʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʪʘ ʤʘʩʦʶ ʪʽʣʘ, ʦʙʭʚʘʪʘʤʠ ʧʝʨʝʜʧʣʽʯʯʷ ʫ ʚʝʨʭʥʽʡ ʪʨʝʪʠʥʽ 

ʡ ʢʠʩʪʽ ʽ ʤôʷʟʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ. ʗʢ ʽ ʫ ʜʽʚʯʘʪ ʟ ʜʘʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘ-

ʤʽʢʠ, ʟʘʬʽʢʩʦʚʘʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʫʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ 

ʧʦʟʜʦʚʞʥʽʤʠ ʨʦʟʤʽʨʘʤʠ ʪʽʣʘ ̔  ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʮɹʽʚ. 

ʋ ʁʥʘʢʽʚ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝ-

ʚʘʞʥʦ ʧʨʷʤʠʭ (74,2 %) ʩʣʘʙʢʦʾ (r ʚʽʜ 0,24 ʜʦ 0,29) ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r ʚʽʜ 0,30 ʜʦ 
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0,43) ʟʚôʷʟʢʽʚ ʚʩʪʘʥʦʚʣʝʥʘ ʤʽʞ ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʘ̔ʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ ʪʘ 

ʤʘʩʦʶ ʽ ʧʣʦʱʝʶ ʧʦʚʝʨʭʥʽ ʪʽʣʘ, ʐɼɽ ʧʣʝʯʘ, ʙʽʣʴʰʽʩʪʶ ʦʙʭʚʘʪʽʚ ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ 

ʽ ʪʫʣʫʙʘ, ʤʝʟʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ, ʘ ʪʘʢʦʞ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʩʫ-

ʤʘʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ, ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ ʽ 

ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʪʘ ʦʙʭʚʘʪʦʤ ʪʘʣʽʾ, ʙʽʣʴʰʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʊʐɾʉ, ʝʥʜʦʤʦʨʬʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ ʽ ʞʠʨʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʠ ʪʽʣʘ; ʘ ʟʚʦʨʦʪʥʽʭ, ʪʘʢʦʞ 

ʩʣʘʙʢʦʾ (r ʚʽʜ -0,23 ʜʦ -0,29) ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ (r ʚʽʜ -0,30 ʜʦ -0,37) ï ʤʽʞ ʙʽʣʴʰʽʩʪʶ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʽ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʧʫʣʴʩʦʤʝʪʨʽʾ ʪʘ ʝʢʪʦʤʦ-

ʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ, ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʜʫ-

ʞʝ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʽ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʜʽʘʧʘʟʦʥʘʭ ʥʠʟʴʢʠʭ ʽ ʚʠʩʦʢʠʭ 

ʯʘʩʪʦʪ ʪʘ ʐɼɽ ʧʝʨʝʜʧʣʽʯʯʷ, ʦʙʭʚʘʪʘʤʠ ʪʘʣʽʾ ʽ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʥʘ ʚʠʜʠʭʫ, ʙʽʣʴʰʽ-

ʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʊʐɾʉ, ʝʥʜʦʤʦʨʬʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʤʘʪʦʪʠʧʫ, ʢʽʩʪʢʦʚʠʤ ʽ ʞʠ-

ʨʦʚʠʤ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘʩʠ. ɿʘʬʽʢʩʦʚʘʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʫʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ɺʉʈ ʪʘ ʩʠʣʦʶ ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ. 

4. ʇʨʠ ʨʦʟʧʦʜʽʣʽ ʥʘ ʨʽʟʥʽ ʪʠʧʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʣʠʰʝ ʫ ʜʽʚʯʘʪ ʟ ʛʽʧʦ- ʪʘ ʛʽʧʝʨ-

ʢʽʥʝʪʠʯʥʠʤʠ ʪʠʧʘʤʠ ʧʦʙʫʜʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʤʦʜʝʣʽ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʟ ʢʦʝʬʽʮʽʻʥ-

ʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ ʙʽʣʴʰʠʤ 0,5 (ʫ ʧʨʝʜʩʪʘʚʥʠʮʴ ʛʽʧʦʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʫ ï 9 ʟ R
2
 ʚʽʜ 

0,504 ʜʦ 0,798; ʫ ʧʨʝʜʩʪʘʚʥʠʮʴ ʛʽʧʝʨʢʽʥʝʪʠʯʥʦʛʦ ʪʠʧʫ ï ʫʩʽ 17 ʤʦʞʣʠʚʠʭ ʟ R
2
 ʚʽʜ 

0,766 ʜʦ 0,957). ʋ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʚʟʘʛʘʣʽ ʥʝ ʤʦʜʝʣʶʚʘʣʠʩʷ ʧʦʢʘ-

ʟʥʠʢʠ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ R-R ʽʥʪʝʨʚʘʣʽʚ ʪʘ ʩʫʤʘʨ-

ʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘʧʠʩʫ ʚ ʫʩʽʭ ʜʽʘʧʘʟʦʥʘʭ. ʋ ʜʽʚʯʘʪ ʟ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʪʘ ʫ 

ʶʥʘʢʽʚ ʟ ʛʽʧʦ- ʽ ʝʫʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ ʧʦʙʫʜʦʚʘʥʽ ʜʦʩʪʦʚʽʨʥʽ ʤʦʜʝʣʽ 

ʜʣʷ ʫʩʽʭ 17 ʤʦʜʝʣʝʡ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ, ʦʜʥʘʢ ʾʭ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʙʫʚ ʤʝʥ-

ʰʠʤ 0,5. 

5. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʜʦ ʤʦʜʝʣʝʡ ʧʦʢʘʟʥʠʢʽʚ ɺʉʈ ʫ ʜʽʚʯʘʪ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʚʭʦʜʠʣʠ ʧʦʢʘʟʥʠʢʠ ʐɼɽ ʢʽʥʮʽʚʦʢ (ʚʽʜ 11,8 ʜʦ 23,5 %) ʪʘ, ʟʘ ʚʠʥʷʪ-

ʢʦʤ ʜʽʚʯʘʪ ʟ ʛʽʧʦʢʽʥʝʪʠʯʥʠʤ ʪʠʧʦʤ ʛʝʤʦʜʠʥʘʤʽʢʠ, ï ʚʽʢ (ʚʽʜ 11,8 ʜʦ 35,3 %) ʽ ʩʠʣʘ 

ʤôʷʟʽʚ-ʟʛʠʥʘʯʽʚ ʢʠʩʪʽ ʡ ʧʘʣʴʮʽʚ (ʚʽʜ 11,8 ʜʦ 17,6 %); ʘ ʚ ʶʥʘʢʽʚ ï ʧʦʢʘʟʥʠʢʠ ʐɼɽ 

ʢʽʥʮʚ̔ʦʢ (ʚʽʜ 26,5 ʜʦ 30,9 %) ʪʘ ʜʽʘʤʝʪʨʠ ʪʽʣʘ (ʚ̔ʜ 10,1 ʜʦ 12,6 %). 
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