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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʜʘʡʚʠʥʛ, 

ʧʦʜʚʦʜʥʘʷ ʦʭʦʪʘ ʠ ʬʨʠʜʘʡʚʠʥʛ. ɺ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʶʪʩʷ ʙʦʣʝʝ 20 ʤʠʣʣʠʦʥʦʚ 

ʯʝʣʦʚʝʢ, ʠʤʝʶɦʠʭ ʩʝʨʪʠʬʠʢʘʪʳ ʜʘʡʚʝʨʦʚ. ʐʠʨʦʢʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʧʨʠʦʙʨʝʪʘʶʪ ʨʝʢʨʝʘʮʠʦʥʥʳʡ, ʪʝʭʥʠʯʝʩʢʠʡ ʠ ʩʧʦʨʪʠʚʥʳʡ ʜʘʡʚʠʥʛ [57, 77, 

151]. ʉ 2003 ʛʦʜʘ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʌʝʜʝʨʘʮʠʷ ʧʦʜʚʦʜʥʦʛʦ ʩʧʦʨʪʘ 

ʈʦʩʩʠʠ [23], ʘ ʩ 2008 ʛʦʜʘ ʧʨʦʚʦʜʷʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʦʨʝʚʥʦʚʘʥʠʷ ʜʘʡʚʝʨʦʚ, 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʦʰʣʠ ʚ ʄʦʩʢʚʝ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʂʘʟʘʥʠ. ɼʘʡʚʠʥʛ 

ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʟʥʘʥ ʜʠʩʮʠʧʣʠʥʦʡ ʧʦʜʚʦʜʥʦʛʦ ʩʧʦʨʪʘ. ʉʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ 

ʧʦʜʛʦʪʦʚʢʘ ʩʧʦʨʪʩʤʝʥʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʝr 

ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʜʠʩʮʠʧʣʠʥ r[4]. 

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʧʦʜʚʦʜʥʳʭ ʧʦʛʨʫʞʝʥʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʜʘʡʚʝʨʘ, ʷʚʣʷʝʪʩʷ ʛʠʧʝʨʦʢʩʠʷ, ʪʦ ʝʩʪʴ ʧʦʚʳʰʝʥʥʦʝ ʧʘʨʮʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ, ʚʳʟʳʚʘʶʱʝʝ ʦʪʨʘʚʣʝʥʠʝ ʨʘʟʥʳʭ ʩʪʝʧʝʥʝʡ ʪʷʞʝʩʪʠ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʛʠʧʝʨʦʢʩʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʷʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʩʪʦʡʢʠʤ 

ʧʘʨʘʤʝʪʨʦʤ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

ʉʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʜʣʷ ʚʳʙʦʨʘ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ʩʧʦʨʪʠʚʥʦʛʦ ʜʘʡʚʠʥʛʘ ʦʧʨʝʜʝʣʷʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʧʦʨʪʩʤʝʥʘ ʢ 

ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ. ʅʠʟʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʛʠʧʝʨʦʢʩʠʯʝʩʢʦʡ 

ʛʠʧʦʢʩʠʠ ʩʧʦʩʦʙʥʘ ʚʳʟʚʘʪʴ ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʦʨʛʘʥʠʟʤʘ [40] ʠ 

ʫʭʫʜʰʝʥʠʝ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʵʬʬʝʢʪʘ ʠʣʠ ʩʧʦʨʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʚʳʙʦʨ ʩʧʦʨʪʠʚʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʘʪʣʝʪʘ ʵʢʩʧʦʟʠʮʠʠ ʛʠʧʝʨʦʢʩʠʠ ʥʘ 

ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʠ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʮʠʢʣʝ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. 

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʧʨʠʤʝʥʝʥʠʷ ʦʙʦʛʘʱʝʥʥʳʭ ʢʠʩʣʦʨʦʜʦʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʜʳʭʘʪʝʣʴʥʳʭ ʛʘʟʦʚʳʭ ʩʤʝʩʝʡ ʚ ʩʧʦʨʪʠʚʥʦʤ, ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʠ ʪʝʭʥʠʯʝʩʢʦʤ 

ʜʘʡʚʠʥʛʝ ʚʩʝ ʦʩʪʨʝʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʦʪʨʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ. 
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ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʫʝʪ ʤʝʪʦʜʠʢʘ ʐʠʪʦʚʘ ɸ.ʖ. ʩ ʩʦʘʚʪʦʨʘʤʠ [13], ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʟʤʝʨʝʥʠʠ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʩʬʠʥʛʦʤʘʥʦʤʝʪʨʠʠ) ʠ ʧʫʣʴʩʘ ʫ ʦʙʩʣʝʜʫʝʤʦʛʦ ʚ 

ʙʘʨʦʢʘʤʝʨʝ ʚʦ ʚʨʝʤʷ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ ʦʢʩʠʛʝʥʘʮʠʠ ʜʣʷ ʚʳʯʠʩʣʝʥʠ ̫ʤʠʥʫʪʥʦʛʦ 

ʦʙʲʝʤʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ɿʘʢʣʶʯʝʥʠʝ ʚʳʥʦʩʠʪʩʷ ʧʦ ʜʠʥʘʤʠʢʝ ʤʠʥʫʪʥʦʛʦ ʦʙʲʝʤʘ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʤʝʪʦʜʠʢʘ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝʡ ʦʙʲʝʢʪʠʚʠʟʘʮʠʠ. 

ʅʘʤʠ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ 

ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʨʝʛʫʣʷʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʩʪʨʝʩʩʦʚʦʡ ʨʝʘʢʮʠʠ ʚ 

ʦʪʚʝʪ ʥʘ ʛʠʧʝʨʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ  

ɻʠʧʦʪʝʟʘ: ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʚ 

ʧʝʨʠʦʜ ʚʦʟʜʝʡʩʪʚʠʷ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ ʦʢʩʠʛʝʥʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ 

ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʛʨʘʤʤ ʠ ʚʦʟʥʠʢʘʶʱʠʝ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʛʦ 

ʢʠʩʣʦʨʦʜʘ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʢʨʠʪʝʨʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʩʧʦʨʪʩʤʝʥʦʚ-ʜʘʡʚʝʨʦʚ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʧʨʠ ʧʦʤʦʱʠ 

ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʧʦʨʪʩʤʝʥʦʚ-ʜʘʡʚʝʨʦʚ ʢ 

ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ (ɸ.ʖ. ʐʠʪʦʚ, 2011). 

2. ʆʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚ ʧʝʨʠʦʜ 

ʜʝʢʦʤʧʝʥʩʘʮʠʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ. 
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3. ʆʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʥʘʠʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ. 

4. ʋʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, 

ʩʚʦʡʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʥʳʤ ʛʨʫʧʧʘʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ 

ʢʠʩʣʦʨʦʜʘ ʚ ʧʝʨʠʦʜ ʜʝʢʦʤʧʝʥʩʘʮʠʠ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠ ̫

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ: 

ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ. 

ɺʧʝʨʚʳʝ ʦʧʠʩʘʥʦ ʩʦʩʪʦʷʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʚ ʪʝʯʝʥʠʝ 

ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ ʦʢʩʠʛʝʥʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʝʨʠʦʜ ʩʨʳʚʘ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʢ 

ʛʠʧʝʨʦʢʩʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʣʘʜʘʶʪ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʵʪʦʤʫ ʬʘʢʪʦʨʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʠʢʫ ʘʥʘʣʠʟʘ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʩʧʦʨʪʩʤʝʥʦʚ-ʜʘʡʚʝʨʦʚ ʚ ʧʝʨʠʦʜ ʩʦʚʝʨʰʝʥʠʷ ʧʦʛʨʫʞʝʥʠʡ. 

ɺʧʝʨʚʳʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʨʠʚʣʝʯʝʥʘ ʩʪʦʣʴ ʢʨʫʧʥʘʷ 

ʚʳʙʦʨʢʘ ʧʨʘʢʪʠʢʫʶʱʠʭ ʜʘʡʚʝʨʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʨʘʩʰʠʨʷʪ ʥʘʫʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢ 

ʚʨʝʜʥʳʤ ʬʘʢʪʦʨʘʤ ʧʦʜʚʦʜʥʳʭ ʧʦʛʨʫʞʝʥʠʡ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʰʠʨʷʪ 

ʪʝʦʨʝʪʠʯʝʩʢʫʁ  ʦʩʥʦʚʫ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢ ʥʝʠʥʚʘʟʠʚʥʦʡ ʦʮʝʥʢʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʛʠʧʝʨʦʢʩʠʠ, ʯʪʦ ʧʦʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʧʦʜʚʦʜʥʦʛʦ ʩʧʦʨʪʘ, ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʘʡʚʠʥʛʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 
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ʦʨʛʘʥʠʟʤʘ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ, ʷʚʣʷʶʱʝʡʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʢʨʠʪʝʨʠʝʤ ʧʨʠ ʦʪʙʦʨʝ ʘʪʣʝʪʦʚ ʜʣʷ ʩʧʦʨʪʠʚʥʦʛʦ ʜʘʡʚʠʥʛʘ ʠ ʜʘʣʴʥʝʡʰʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʚʥʫʪʨʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ 

ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʪʨʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ ʧʨʠ ʧʦʜʚʦʜʥʳʭ ʧʦʛʨʫʞʝʥʠʷʭ 

ʠ ʩʦʨʝʚʥʦʚʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʧʨʝʙʳʚʘʥʠʠ ʣʶʜʝʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʛʘʟʦʚʦʡ ʠʣʠ ʚʦʜʥʦʡ ʩʨʝʜʳ ʩ ʥʘʫʯʥʳʤʠ ʠʣʠ ʠʥʳʤʠ ʮʝʣʷʤʠ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʠʧ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʧʝʨʝʯʥʦʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʙʘʟʠʩʦʤ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ 

ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ, ʧʦʩʚʷʱʝʥʥʳʝ ʦʮʝʥʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʙʘʣʘʥʩʘ ʦʨʛʘʥʠʟʤʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʪʨʫʜʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ 

ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʠʢʪʘʣʴʥʳʭ ʧʨʠʩʪʫʧʦʚ ʧʨʠ ʵʧʠʣʝʧʩʠʠ, ʘ ʪʘʢʞʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤ r

ʨʘʟʚʠʪʠʷ ʢʠʩʣʦʨʦʜʥʳʭ ʩʫʜʦʨʦʛ, ʚʣʠʷʥʠʝ ʛʠʧʝʨʦʢʩʠʠ ʥʘ ʦʩʥʦʚʥʳʝ ʚʠʪʘʣʴʥʳʝ 

ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʠ ʠʭ ʨʝʛʫʣʷʮʠʶ. 

ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ. 

1. ʊʦʥʦʤʝʪʨʠʷ. 

2. ʄʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ 

ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʧʦ ʩʧʦʩʦʙʫ ɸ.ʖ.ʐʠʪʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ. 

4. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʝ StatTech  

v. 3.1.6. ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʨʠʪʝʨʠʝʚ 

ʐʘʧʠʨʦ-ʋʠʣʢʘ, ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ, ʧʘʨʥʦʛʦ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʩ 

ʧʦʧʨʘʚʢʦʡ ʍʦʣʤʘ, ʂʦʥʦʚʝʨʘ-ʀʤʘʥʘ ʩ ʧʦʧʨʘʚʢʦʡ ʍʦʣʤʘ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʆʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ɺʉʈ (RMSSD, SNS, ʤʦʱʥʦʩʪʴ LF ʠ HF 

ʜʠʘʧʘʟʦʥʦʚ, ʦʪʥʦʰʝʥʠʝ LF/HF, Alpha 2, ApEn, SD1, SD2, ʦʪʥʦʰʝʥʠʝ SD2/SD1), 

ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʭʘʨʘʢʪʝʨʥʳʤ 

ʜʣʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ. 
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2. ʉʦʩʪʦʷʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚ ʪʦʢʩʠʯʝʩʢʫʶ ʩʪʘʜʠʶ 

ʦʪʨʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ ʧʦ ʜʘʥʥʳʤ ɺʉʈ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʚʳʨʘʞʝʥʥʘʷ 

ʩʠʤʧʘʪʠʢʦʪʦʥʠʷ. 

3. ʆʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʙʣʘʜʘʶʱʠʝ ʧʨʝʜʠʢʪʦʨʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʚʠʪʠʷ ʜʝʢʦʤʧʝʥʩʘʮʠʠ ʧʨʠ ʪʦʢʩʠʯʝʩʢʦʤ 

ʜʝʡʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʨʘʢʪʠʢʫ. ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʝʜʨʝʥʳ ʚ 

ʨʘʙʦʪʫ: ʢʘʬʝʜʨʳ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʢʫʨʦʨʪʦʣʦʛʠʠ ʠ ʬʠʟʠʦʪʝʨʘʧʠʠ, 

ʩʝʩʪʨʠʥʩʢʦʛʦ ʜʝʣʘ ʩ ʢʫʨʩʦʤ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ï ʌʝʜʝʨʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʙʠʦʬʠʟʠʯʝʩʢʠʡ ʮʝʥʪʨ ʠʤʝʥʠ 

ɸ.ʀ. ɹʫʨʥʘʟʷʥʘè; ʢʘʬʝʜʨʳ ʧʩʠʭʦʣʦʛʠʠ ʌɻʂɺʆʋ ɺʆ çɺʦʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʢʥʷʟʷ ɸʣʝʢʩʘʥʜʨʘ ʅʝʚʩʢʦʛʦè ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ; ʈʝʛʠʦʥʘʣʴʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ çʌʝʜʝʨʘʮʠʠ ʧʦʜʚʦʜʥʦʛʦ 

ʩʧʦʨʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤè ʌʝʜʝʨʘʮʠʠ ʧʦʜʚʦʜʥʦʛʦ ʩʧʦʨʪʘ ʈʦʩʩʠʠ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ. ʄʘʪʝʨʠʘʣʳ 

ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʠ ʦʙʩʫʞʜʝʥʳ ʥʘ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ 

ʠ ʢʦʥʛʨʝʩʩʘʭ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʨʦʚʥʷ: çʀʣʴʠʥʩʢʠʝ ʯʪʝʥʠʷ 2024è 

(ʄʦʩʢʚʘ, 2024 ʛ.), çɿʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʚ 21 ʚʝʢʝ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠè (ʂʘʟʘʥʴ, 

2024 ʛ.), çʌʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʩʧʦʨʪʘ, ʥʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝè (ʏʫʨʘʧʯʘ, 2024 ʛ.). 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʩʦʜʝʨʞʘʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ:  

3.1.33. ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ ʤʝʜʠʮʠʥʘ, ʩʧʦʨʪʠʚʥʘʷ ʤʝʜʠʮʠʥʘ, ʣʝʯʝʙʥʘʷ 

ʬʠʟʢʫʣʴʪʫʨʘ, ʢʫʨʦʨʪʦʣʦʛʠʷ ʠ ʬʠʟʠʦʪʝʨʘʧʠʷ, ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ 

ʧ.4. çʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʚʝʥʪʠʚʥʦʡ, 

ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ, ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠ ʮʠʬʨʦʚʦʡ ʤʝʜʠʮʠʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʠʨʦʜʥʳʭ ʣʝʯʝʙʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠè.  

ʧ. 5. çʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ, 

ʧʨʦʯʠʭ ʩʨʝʜʩʪʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ, 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʚʳʰʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ 
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ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʪʨʘʚʤ ʫ ʩʧʦʨʪʩʤʝʥʦʚ, ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʟʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʣʠʮ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ, ʘ ʪʘʢʞʝ 

ʧʨʦʛʨʘʤʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʩʧʦʨʪʩʤʝʥʦʚè.  

ʧ. 6. çʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʧʦʨʪʩʤʝʥʦʚ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʷʭ 

ʠ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʚʠʜʦʚ ʩʧʦʨʪʘ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʷʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʩʧʦʨʪʩʤʝʥʘè. 

ʃʠʯʥʦʝ ʫʯʘʩʪʠʝ ʘʚʪʦʨʘ ʚ ʧʦʣʫʯʝʥʠʠ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɸʚʪʦʨ ʧʨʠʥʠʤʘʣ 

ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ. 

ɼʠʩʩʝʨʪʘʥʪ ʦʩʫʱʝʩʪʚʣʷʣ ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʪʝʤʘʪʠʢʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʪʘʥʦʚʢʫ ʮʝʣʠ ʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʪʙʦʨ ʤʝʪʦʜʦʚ ʜʣʷ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ, ʪʘʢʞʝ ʦʪʙʦʨ ʦʙʩʣʝʜʫʝʤʳʭ, ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʙʦʪʫ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʙʘʨʦʢʘʤʝʨʝ ʧʦʜ ʧʦʚʳʰʝʥʥʳʤ ʜʘʚʣʝʥʠʝʤ ʛʘʟʦʚʦʡ ʩʨʝʜʳ, 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʜʘʥʥʳʭ ʠ ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʤʝʝʪ ʪʨʘʜʠʮʠʦʥʥʫʶ 

ʩʪʨʫʢʪʫʨʫ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʦʚ: ʚʚʝʜʝʥʠʝ, ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, 

ʤʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʟʘʢʣʶʯʝʥʠʝ, ʚʳʚʦʜʳ, ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 189 ʩʪʨʘʥʠʮʘʭ, 

ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 98 ʨʠʩʫʥʢʘʤʠ, 15 ʪʘʙʣʠʮʘʤʠ, 1 ʧʨʠʣʦʞʝʥʠʝ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ʚʢʣʶʯʘʝʪ 155 ʠʩʪʦʯʥʠʢʦʚ, 119 ʠʟ ʥʠʭ ï ʠʥʦʩʪʨʘʥʥʳʝ.   
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ɻʃɸɺɸ 1. ʇɸʊʆɻɽʅɽʊʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʆʇʈɽɼɽʃɽʅʀʗ 

ʋʉʊʆʁʏʀɺʆʉʊʀ ʂ ʊʆʂʉʀʏɽʉʂʆʄʋ ɼɽʁʉʊɺʀʖ ʂʀʉʃʆʈʆɼɸ 

(ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ) 

1.1 ʇʘʪʦʛʝʥʝʟ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ 

ʆʪʨʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʦʤ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, 

ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʧʦʚʳʰʝʥʥʳʭ ʧʘʨʮʠʘʣʴʥʳʭ 

ʜʘʚʣʝʥʠʡ ʢʠʩʣʦʨʦʜʘ. ɽʩʪʝʩʪʚʝʥʥʳʤ ʧʘʨʮʠʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʢʠʩʣʦʨʦʜʘ ʩʯʠʪʘʝʪʩʷ 

20 ʢʇʘ, ʵʪʦ ʝʛʦ ʥʘʧʨʷʞʝʥʠʝ ʚ ʚʦʟʜʫʭʝ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ [85]. 

ʄʥʦʛʠʝ ʘʩʧʝʢʪʳ ʥʦʨʤʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʢʠʩʣʦʨʦʜʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ. ʆʥ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʚ 

ʘʣʴʚʝʦʣʳ, ʛʜʝ, ʧʨʝʦʜʦʣʝʚʘʷ ʘʣʴʚʝʦʣʷʨʥʦ-ʢʘʧʠʣʣʷʨʥʳʡ ʙʘʨʴʝʨ, ʩʚʷʟʳʚʘʝʪʩʷ ʩ 

ʛʝʤʦʛʣʦʙʠʥʦʤ, ʚʳʪʝʩʥʷʷ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠʟ ʢʘʨʙʦʢʩʠʛʝʤʦʛʣʦʙʠʥʘ, ʙʣʘʛʦʜʘʨʷ 

ʛʨʘʜʠʝʥʪʫ ʧʘʨʮʠʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʧʣʘʟʤʝ [25]. ʂʦʣʠʯʝʩʪʚʦ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʟʘʢʦʥʦʤ ɻʝʥʨʠ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʝʛʦ ʧʘʨʮʠʘʣʴʥʦʤʫ ʜʘʚʣʝʥʠʶ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʨʘʪʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʢʨʦʚʴ ʩʦʜʝʨʞʠʪ ʢʠʩʣʦʨʦʜ ʚ ʜʚʫʭ 

ʬʨʘʢʮʠʷʭ: ʜʦ 99 ʧʨʦʮʝʥʪʦʚ ʚ ʚʠʜʝ ʦʢʩʠʛʝʤʦʛʣʦʙʠʥʘ ʠ ʦʩʪʘʣʴʥʦʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʚ 

ʩʚʦʙʦʜʥʦ ʨʘʩʪʚʦʨʝʥʥʦʤ ʚʠʜʝ. ɺ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʚʣʷʝʤʘʷ 

ʛʝʤʦʛʣʦʙʠʥʦʤ ʯʘʩʪʴ ʢʠʩʣʦʨʦʜʘ ʜʦʤʠʥʠʨʫʝʪ ʥʘʜ ʨʘʩʪʚʦʨʝʥʥʦʡ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʫʩʣʦʚʠʷʭ ʛʠʧʝʨʦʢʩʠʠ ʵʪʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ, ʠ, 

ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ, ʧʨʠ ʧʘʨʮʠʘʣʴʥʦʤ ʜʘʚʣʝʥʠʠ 300 ʢʇʘ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ, ʢʦʛʜʘ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʩʪʚʦʨʝʥʥʦʡ ʜʦʣʠ ʢʠʩʣʦʨʦʜʘ ʠ ʪʨʘʥʩʧʦʨʪ ʛʝʤʦʛʣʦʙʠʥʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ [25-28, 

105].  

ɼʘʣʝʝ ʚ ʢʘʧʠʣʣʷʨʥʦʡ ʩʝʪʠ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʢʦʥʢʫʨʝʥʪʥʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ 

ʛʝʤʦʛʣʦʙʠʥʦʤ ʚʚʠʜʫ ʙʦʣʴʰʝʛʦ ʩʨʦʜʩʪʚʘ ʢ ʥʝʤʫ ʠ ʠʟʤʝʥʠʚʰʠʭʩʷ ʦʢʨʫʞʘʶʱʠʭ 

ʩʦʦʪʥʦʰʝʥʠʡ ʥʘʧʨʷʞʝʥʠʡ ʛʘʟʦʚ, ʦʩʚʦʙʦʞʜʘʷ ʢʠʩʣʦʨʦʜ, ʢʦʪʦʨʳʡ, ʧʨʦʭʦʜʷ 

ʢʘʧʠʣʣʷʨʥʦ-ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʡ ʙʘʨʴʝʨ, ʧʨʦʥʠʢʘʝʪ ʚ ʢʣʝʪʢʫ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʢʠʩʣʦʨʦʜ ʜʠʬʬʫʥʜʠʨʫʝʪ ʩʢʚʦʟʴ ʤʝʤʙʨʘʥʳ, ʦʜʥʘʢʦ ʧʦʷʚʠʣʠʩʴ ʩʚʠʜʝʪʝʣʴʩʪʚʘ, ʯʪʦ 
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ʥʘʨʷʜʫ ʩ ʵʪʠʤ ʝʛʦ ʪʨʘʥʩʧʦʨʪ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʦʜʥʳʝ ʢʘʥʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʘʢʚʦʧʦʨʠʥ-1 

[73]. ɺ ʢʣʝʪʢʝ ʜʦ 80 ʧʨʦʮʝʥʪʦʚ ʢʠʩʣʦʨʦʜʘ ʤʝʪʘʙʦʣʠʟʠʨʫʶʪ ʤʠʪʦʭʦʥʜʨʠʠ, 1-2 

ʧʨʦʮʝʥʪʘ ʢʦʪʦʨʦʛʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ, ʠ ʣʠʰʴ 20 ʧʨʦʮʝʥʪʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʩʪʘʣʴʥʳʤʠ ʦʨʛʘʥʝʣʣʘʤʠ. ʇʦʩʪʫʧʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʢ ʢʦʥʝʯʥʳʤ ʝʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷʤ, ʤʠʪʦʭʦʥʜʨʠʷʤ, ʪʦʥʢʦ ʨʝʛʫʣʠʨʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, 

ʨʝʯʴ ʦ ʢʦʪʦʨʳʭ ʧʦʡʜʝʪ ʥʠʞʝ [80, 105]. 

ʂʠʩʣʦʨʦʜ ʷʚʣʷʝʪʩʷ ʷʜʦʤ ʭʨʦʥʦʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʪʦʢʩʠʯʝʥ ʜʣʷ 

ʣʶʙʳʭ ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʵʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʧʨʦʷʚʣʝʥʠʡ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʘʚʪʦʨʳ ʚʳʜʝʣʷʶʪ ʪʨʠ ʢʣʠʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʦʪʨʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ: 

ʩʫʜʦʨʦʞʥʫʶ (ʧʦʨʘʞʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ), ʣʝʛʦʯʥʫʶ ʠ ʩʦʩʫʜʠʩʪʫʶ. 

ɿʘʨʫʙʝʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʥʝʨʝʜʢʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʠʩʣʦʨʦʜʥʦʝ ʧʦʨʘʞʝʥʠʝ ʨʦʛʦʚʠʮʳ 

ʢʘʢ ʦʪʜʝʣʴʥʫʶ ʥʦʟʦʣʦʛʠʯʝʩʢʫʶ ʝʜʠʥʠʮʫ [17, 59]. ʇʦʚʳʰʝʥʥʦʝ ʧʘʨʮʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʜʝʩʪʨʫʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʨʫʛʠʝ 

ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ, ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʙʩʫʞʜʘʝʤʳʭ ʥʠʞʝ. 

ʇʨʠ ʜʳʭʘʥʠʠ ʛʠʧʝʨʦʢʩʠʯʝʩʢʦʡ ʩʤʝʩʴʶ ʠʣʠ ʯʠʩʪʳʤ ʢʠʩʣʦʨʦʜʦʤ, ʝʛʦ 

ʥʘʧʨʷʞʝʥʠʝ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʦʟʨʘʩʪʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʦʢʠʩʣʝʥʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ [105] ʠ ʨʘʩʪʚʦʨʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʧʣʘʟʤʝ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚʦ ʚʜʳʭʘʝʤʦʡ ʩʤʝʩʠ ʛʘʟʦʚ ʥʘ 

ʦʜʥʫ ʘʪʤʦʩʬʝʨʫ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ 100 ʤʣ ʧʣʘʟʤʳ ʢʠʩʣʦʨʦʜʘ ʚʦʟʨʘʩʪʘʝʪ 

ʥʘ 2,14 ʤʣ [25-26]. ʅʘʨʘʩʪʘʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ ʩʥʠʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ 

ʭʝʤʦʨʝʮʝʧʪʦʨʦʚ ʠ ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʯʘʩʪʦʪʳ 

ʜʳʭʘʥʠʷ ʠ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ [37, 45, 59, 110]. 

ʉʚʷʟʳʚʘʥʠʝ ʚʩʝʛʦ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʝʤʦʛʣʦʙʠʥʘ ʦʨʛʘʥʠʟʤʘ 

ʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʵʚʘʢʫʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠʟ ʪʢʘʥʝʡ ʚ ʣʝʛʢʠʝ (ʵʬʬʝʢʪ 

ʍʦʣʜʝʡʥʘ), ʝʛʦ ʥʘʢʦʧʣʝʥʠʶ ʚ ʚʠʜʝ ʙʠʢʘʨʙʦʥʘʪʥʳʭ ʠ ʢʘʨʙʘʤʠʥʦʩʦʝʜʠʥʝʥʠʡ, 

ʩʤʝʱʝʥʠʶ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʩʪʦʨʦʥʫ ʘʮʠʜʦʟʘ [104, 120]. ʕʪʠ 

ʠʟʤʝʥʝʥʠʷ ʚʳʟʳʚʘʶʪ ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʫʜʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ [10, 

32, 50-52, 88]. 
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ʅʘʢʦʧʣʝʥʠʝ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ ʩʪʠʤʫʣʠʨʫʶʪ 

ʜʳʭʘʪʝʣʴʥʳʡ ʮʝʥʪʨ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʭʝʤʦʨʝʮʝʧʪʦʨʳ, ʚʳʟʳʚʘʷ ʫʚʝʣʠʯʝʥʠʝ 

ʤʠʥʫʪʥʦʛʦ ʦʙʲʝʤʘ ʜʳʭʘʥʠʷ ʠ ʤʠʥʫʪʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʄʆʂ) [45, 64-

65, 75, 110, 114]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʠʣʝʥʠʷ ʵʣʠʤʠʥʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʝʛʦ 

ʥʘʧʨʷʞʝʥʠʝ ʚ ʢʨʦʚʠ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ (ʎʅʉ) ʩʥʠʞʘʝʪʩʷ, ʩʦʩʫʜʳ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʫʞʘʶʪʩʷ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʪʨʘʥʩʧʦʨʪ ʢʠʩʣʦʨʦʜʘ ʚ ʤʦʟʛ ʠ ʜʨʫʛʠʝ 

ʪʢʘʥʠ. ʈʘʟʚʠʚʘʝʪʩʷ ʛʠʧʝʨʦʢʩʠʯʝʩʢʘʷ ʛʠʧʦʢʩʠʷ. 

ɺʳʨʘʞʝʥʥʦʩʪʴ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ 

ʩʘʪʫʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʪʢʘʥʠ, ʦʧʨʝʜʝʣʷʶʱʝʛʦʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ, ʦʩʥʦʚʥʳʤʠ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʝʛʦ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦ ʚʜʳʭʘʝʤʦʡ ʩʤʝʩʠ, ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʵʢʩʧʦʟʠʮʠʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʫʨʦʚʝʥʴ 

ʤʝʪʘʙʦʣʠʟʤʘ ʪʢʘʥʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʘʧʠʣʣʷʨʦʚ [25]. 

ʅʘʠʙʦʣʴʰʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʳʰʮ, ʩʝʨʜʮʘ ʠ ʤʦʟʛʘ, 

ʧʦʵʪʦʤʫ ʥʘʢʦʧʣʝʥʠʝ ʛʘʟʘ ʚ ʥʠʭ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʦʨʛʘʥʘʭ. ɺ ʘʨʪʝʨʠʘʣʴʥʦʤ 

ʨʫʩʣʝ ʥʘʧʨʷʞʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚʳʰʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʦʨʛʘʥʘ ʩʦʟʜʘʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʥʘʩʳʱʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪ ʚʝʥʦʟʥʦʛʦ ʢʦʥʮʘ 

ʢʘʧʠʣʣʷʨʘ ʚ ʩʪʦʨʦʥʫ ʘʨʪʝʨʠʘʣʴʥʦʛʦ. ʇʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ 

ʘʣʴʚʝʦʣʷʨʥʦʤ ʛʘʟʝ ʚʳʰʝ, ʯʝʤ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ, ʪʘʢ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʨʘʞʝʥʥʦʝ 

ʧʦʚʨʝʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʣʝʛʢʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʣʝʛʦʯʥʦʡ ʬʦʨʤʳ 

ʦʪʨʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ. ʆʜʥʘʢʦ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ, ʨʘʚʥʦʝ 300 

ʢʇʘ, ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʚʳʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʩʫʜʦʨʦʞʥʦʡ ʬʦʨʤʳ ʦʪʨʘʚʣʝʥʠʷ, ʚʚʠʜʫ 

ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢ ʛʠʧʝʨʦʢʩʠʠ [10, 27, 65, 

67]. 

ʈʝʘʢʮʠʷʤ ʦʩʥʦʚʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʧʨʠʩʫʱʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʪʘʜʠʡʥʦʩʪʴ. 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʫʤʝʨʝʥʥʦʡ ʠʣʠ ʩʣʘʙʦʡ ʛʠʧʝʨʦʢʩʠʠ ʜʣʷ ʎʅʉ ʭʘʨʘʢʪʝʨʥʦ ʩʥʘʯʘʣʘ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚʦʟʙʫʞʜʝʥʠʷ, ʘ ʟʘʪʝʤ ï ʪʦʨʤʦʞʝʥʠʷ. ʅʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ ʨʝʘʛʠʨʫʝʪ ʩʥʠʞʝʥʠʝʤ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (ʏʉʉ), 

ʧʫʣʴʩʦʚʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʠ ʄʆʂ [110]. ʋʜʣʠʥʷʝʪʩʷ 

ʠʥʪʝʨʚʘʣ ʈ-Q, ʫʢʦʨʘʯʠʚʘʝʪʩʷ Q-T [8]. ʏʘʩʪʦʪʘ ʜʳʭʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ, ʢʘʢ ʠ 
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ʦʙʲʝʤ ʣʝʛʦʯʥʦʡ ʚʝʥʪʠʣʷʮʠʠ, ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʛʠʧʝʨʦʢʩʠʠ ʩʥʠʞʘʝʪʩʷ ʞʠʟʥʝʥʥʳʡ 

ʦʙʲʝʤ ʣʝʛʢʠʭ ʠ ʜʳʭʘʥʠʝ ʫʯʘʱʘʝʪʩʷ [64-65, 75]. ʉʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ 

ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʚʦʟʥʠʢʘʝʪ ʣʝʡʢʦʮʠʪʦʟ ʠ ʣʠʤʬʦʮʠʪʦʟ (ʊ, ʘʣʴʬʘ-ʊ, ɺ). 

ʋʛʥʝʪʘʝʪʩʷ ʛʝʤʦʧʦʵʟ, ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ ʧʨʦʪʠʚʦʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ [42]. 

ʉʫʞʘʶʪʩʷ ʪʘʢʞʝ ʩʦʩʫʜʳ ʩʝʪʯʘʪʢʠ, ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʦʯʝʢ, ʩʝʨʜʮʘ, ʢʦʞʠ [25-28, 

32, 88]. 

ʕʪʠ ʨʝʘʢʮʠʠ ʦʙʫʩʣʦʚʣʝʥʳ ʧʦʚʳʰʝʥʠʝʤ ʪʦʥʫʩʘ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʇʅʉ), ʥʦʩʷʪ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʥʘʧʨʘʚʣʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʟʘʱʠʪʫ ʦʪ ʯʨʝʟʤʝʨʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ 

ʢʣʝʪʢʠ. ʆʥʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʪʘʜʠʠ ʢʦʤʧʝʥʩʘʮʠʠ ï ʜʦʪʦʢʩʠʯʝʩʢʦʡ ʩʪʘʜʠʠ [25, 81]. 

ɽʩʣʠ ʚʦʟʜʝʡʩʪʚʠʝ ʛʠʧʝʨʦʢʩʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʪʦ ʥʘʨʷʜʫ ʩ 

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʥʘʨʫʰʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʩʦ 

ʩʪʦʨʦʥʳ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ. ɺ ʩʪʘʜʠʶ ʜʝʢʦʤʧʝʥʩʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʣʥʳʡ ʩʨʳʚ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʇʝʨʚʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʜʝʢʦʤʧʝʥʩʘʮʠʠ ʷʚʣʷʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʏʉʉ, ʯʘʩʪʦʪʳ 

ʜʳʭʘʥʠʷ, ʧʫʣʴʩʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʄʆʂ ʠ ʜʳʭʘʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤʠ ʦ 

ʚʳʨʘʞʝʥʥʦʡ ʩʠʤʧʘʪʠʢʦʪʦʥʠʠ [64, 67, 88, 110, 114]. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ 

ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ 

ʛʠʧʝʨʦʢʩʠʠ. 

ʆʪʚʝʪ ʎʅʉ ʥʘ ʚʣʠʷʥʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ 

ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʥʘ ʜʚʝ ʩʪʘʜʠʠ.  

ɼʦʪʦʢʩʠʯʝʩʢʘʷ ʬʘʟʘ, ʠʣʠ ʧʝʨʠʦʜ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʣʫʯʰʝʥʠʝʤ ʩʘʤʦʯʫʚʩʪʚʠʷ, ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʠ ʧʘʤʷʪʠ. 

ɺʦʟʨʘʩʪʘʝʪ ʩʢʦʨʦʩʪʴ ʧʩʠʭʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ, ʦʪʩʫʪʩʪʚʫʶʪ ʥʘʨʫʰʝʥʠʷ ʩʣʦʞʥʦ 

ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʘʢʪʦʚ. 

ʇʨʝʜʪʦʢʩʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʧʨʠʩʫʱʝ ʥʘʨʫʰʝʥʠʝ ʪʦʥʢʦʡ ʢʦʦʨʜʠʥʘʮʠʠ 

ʜʚʠʞʝʥʠʡ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʚʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʚʥʠʤʘʥʠʷ. 

ʇʨʠʯʠʥʦʡ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʯʠʪʘʶʪ ʘʢʪʠʚʘʮʠʶ ʧʦʜʢʦʨʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʤʦʟʛʘ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʦʙʱʝʥʠʷ ʦʪʜʝʣʦʚ ʤʦʟʛʘ. 
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ʈʠʩʫʥʦʢ 1 ï ʄʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʥʘ 

ʚʦʟʜʝʡʩʪʚʠʝ ʛʠʧʝʨʦʢʩʠʠ 
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ɽʜʠʥʠʯʥʳʝ ʦʯʘʛʠ ʩʫʜʦʨʦʞʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ 

ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʪʦʢʩʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʵʧʠʣʝʧʪʠʬʦʨʤʥʳʡ ʩʫʜʦʨʦʞʥʳʡ ʧʨʠʩʪʫʧ. 

ʊʘʢʞʝ ʨʘʟʚʠʚʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʜʳʭʘʥʠʷ ʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʨʚʦʪʘ, 

ʥʝʧʨʦʠʟʚʦʣʴʥʳʝ ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ ʠ ʜʝʬʝʢʘʮʠʷ, ʦʙʠʣʴʥʦʝ ʩʣʶʥʦʦʪʜʝʣʝʥʠʝ ʠ 

ʜʨʫʛʠʝ ʷʚʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʠʧʝʨʪʦʥʫʩʦʤ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʉʅʉ) [88]. ʇʨʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʦʪʨʘʚʣʷʶʱʝʛʦ 

ʜʝʡʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ ʩʫʜʦʨʦʞʥʳʝ ʨʝʘʢʮʠʠ ʦʩʣʘʙʝʚʘʶʪ, ʜʳʭʘʥʠʝ ʠ ʩʝʨʜʝʯʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦ ʫʛʥʝʪʘʶʪʩʷ ʜʦ ʧʦʣʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ [10, 28, 61, 67]. 

ʉʣʝʜʫʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʘʭ. ʈʝʛʫʣʷʮʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʥʘ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʜʳʭʘʥʠʝ, ʨʘʙʦʪʫ ʩʝʨʜʮʘ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ [10, 25-26, 28, 

59, 64, 67]. 

ʆʩʥʦʚʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʧʨʦʠʟʚʦʜʠʤʳʤʠ ʥʘ 

ʮʝʥʪʨʘʣʴʥʫʶ ʛʝʤʦʜʠʥʘʤʠʢʫ, ʷʚʣʷʶʪʩʷ: ʩʥʠʞʝʥʠʝ ʏʉʉ, ʄʆʂ, ʧʦʚʳʰʝʥʠʝ, 

ʩʥʠʞʝʥʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʩʥʠʞʝʥʠʠ ʧʫʣʴʩʦʚʦʛʦ ʜʘʚʣʝʥʠʷ [15, 54, 110]. 

ʂʠʩʣʦʨʦʜʦʟʘʚʠʩʠʤʘʷ ʙʨʘʜʠʢʘʨʜʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʆʥʘ ʚʦʟʥʠʢʘʝʪ ʙʳʩʪʨʦ, ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʚ 

ʧʦʢʦʝ, ʪʘʢ ʠ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʫ ʘʥʝʩʪʝʟʠʨʦʚʘʥʥʳʭ ʠ ʢʫʨʘʨʠʟʠʨʦʚʘʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʚʝʜʝʥʠʝ ʘʪʨʦʧʠʥʘ ʩʥʠʞʘʝʪ ʝʝ ʚʳʨʘʞʝʥʥʦʩʪʴ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʙʣʶʜʝʥʠʡ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʚ 

ʦʩʥʦʚʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʭʨʦʥʦʪʨʦʧʥʦʛʦ ʵʬʬʝʢʪʘ ʣʝʞʠʪ ʧʨʷʤʦʝ ʜʝʡʩʪʚʠʝ 

ʧʦʚʳʰʝʥʥʦʛʦ ʧʘʨʮʠʘʣʴʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʥʘ ʤʠʦʢʘʨʜ ʠ ʚʣʠʷʥʠʝ ʥʘ ʩʝʨʜʮʝ ʇʅʉ, 

ʢʦʪʦʨʦʝ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʘʢʪʠʚʘʮʠʶ ʢʘʨʜʠʘʣʴʥʳʭ ʙʘʨʦʨʝʮʝʧʪʦʨʦʚ ʧʦʚʳʰʝʥʥʳʤ 

ʘʨʪʝʨʠʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ [10, 70, 93, 133], ʘ ʪʘʢʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʢʠʩʣʦʨʦʜʘ ʥʘ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʭʝʤʦʨʝʮʝʧʪʦʨʳ, ʩʥʠʞʝʥʠʝ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 

ʫʛʣʝʢʠʩʣʦʤʫ ʛʘʟʫ, ʫʤʝʥʴʰʝʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʥʘ ʩʝʨʜʮʝ ʠ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʢʘʪʝʭʦʣʘʤʠʥʦʚ ʚ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚʠ [70]. ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʠ, ʥʘʧʨʦʪʠʚ, 



16 

ʫʚʝʣʠʯʝʥʠʝ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʨʘʩʮʝʥʠʚʘʶʪ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʢʠʩʣʦʨʦʜʘ. 

ʀʟʤʝʥʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʧʝʨʦʢʩʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʦʜʥʦʟʥʘʯʥʳ. ʉʫʱʝʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʝʛʦ ʫʤʝʥʴʰʝʥʠʠ ʠ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʨʝʥʜʘ. 

ʀʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʩʚʷʟʳʚʘʶʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʩʫʜʦʚ [37], ʵʢʦʥʦʤʠʟʘʮʠʝʡ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʘʛʫʩʥʳʭ ʩʪʠʤʫʣʦʚ. ʂʠʩʣʦʨʦʜʥʘʷ ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 

ʩʦʩʫʜʘʭ ʥʝʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ, ʥʝʦʜʠʥʘʢʦʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʩʪʝʧʝʥʠ ʦʢʩʠʛʝʥʘʮʠʠ ʪʢʘʥʝʡ. ʇʦʵʪʦʤʫ ʧʨʝʜʦʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʡ 

ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʩʣʦʞʥʦ, ʪʦʛʜʘ ʢʘʢ ʭʘʨʘʢʪʝʨʥʦʝ 

ʩʥʠʞʝʥʠʝ ʧʫʣʴʩʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʪʨʘʥʩʧʦʨʪʥʫʶ ʬʫʥʢʮʠʶ 

ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʳ, ʦʧʠʩʘʣʠ ʤʥʦʛʠʝ ʘʚʪʦʨʳ [10, 27-28, 54, 88, 133]. 

ʉʥʠʞʝʥʠʝ ʄʆʂ ʣʦʛʠʯʥʦ ʩʣʝʜʫʝʪ ʠʟ ʫʤʝʥʴʰʝʥʠʷ ʏʉʉ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʝʥʠʝ 

ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʝ ʫ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ. ʉʦʦʙʱʘʝʪʩʷ ʦ 

ʧʦʚʳʰʝʥʠʠ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʠʦʢʘʨʜʘ, ʢʘʢ ʨʝʟʫʣʴʪʘʪʝ ʚʣʠʷʥʠʷ 

ʢʠʩʣʦʨʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʝʜʥʘʛʨʫʟʢʠ 

(ʢʦʥʝʯʥʦʛʦ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ), ʢʦʪʦʨʦʝ ʦʙʲʷʩʥʷʣʠ ʧʦʚʳʰʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʥʘʧʦʣʥʝʥʠʷ ʧʨʠ ʙʨʘʜʠʢʘʨʜʠʠ. ɸ ʫʚʝʣʠʯʝʥʠʝ ʧʦʩʪʥʘʛʨʫʟʢʠ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʛʦ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʩʫʜʦʚ. ʄʠʥʫʪʥʳʡ ʦʙʲʝʤ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ï ʦʜʠʥ ʠʟ ʩʫʤʤʠʨʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʢʨʦʚʝʥʦʩʥʦʡ 

ʩʠʩʪʝʤʳ, ʝʛʦ ʩʥʠʞʝʥʠʝ ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʧʨʦʩʦʚ ʪʢʘʥʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʛʠʧʝʨʦʢʩʠʠ ʠ ʥʦʩʠʪ ʟʘʱʠʪʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʦʚʳʰʝʥʠʝ ʄʆʂ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʨʳʚʝ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ [10, 67]. 

ʇʨʠ ʠʟʤʝʥʝʥʠʷʭ ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ ʥʘ 

ʧʝʨʚʳʡ ʧʣʘʥ ʚ ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʠ ʜʳʭʘʥʠʷ [79] ʚʳʭʦʜʷʪ ʮʝʥʪʨʘʣʴʥʳʝ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʭʝʤʦʨʝʮʝʧʪʦʨʳ. ʇʝʨʠʬʝʨʠʯʝʩʢʠʝ ʭʝʤʦʨʝʮʝʧʪʦʨʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʢʘʨʦʪʠʜʥʦʤ ʩʠʥʫʩʝ ʠ ʜʫʛʝ ʘʦʨʪʳ (ʘʦʨʪʘʣʴʥʳʝ ʨʝʮʝʧʪʦʨʳ ʠʤʝʶʪ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʚ ʨʝʛʫʣʷʮʠʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ). ʆʥʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʫʨʦʚʥʶ ʢʠʩʣʦʨʦʜʘ, 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ. ʎʝʥʪʨʘʣʴʥʳʝ ʭʝʤʦʨʝʮʝʧʪʦʨʳ ʨʘʩʧʦʣʦʞʝʥʳ 
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ʚ ʧʨʦʜʦʣʛʦʚʘʪʦʤ ʤʦʟʛʝ. ɸʜʝʢʚʘʪʥʳʤʠ ʨʘʟʜʨʘʞʠʪʝʣʝʤ ʜʣʷ ʥʠʭ ʷʚʣʷʶʪʩʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ [64]. 

ʈʝʘʢʮʠʷ ʮʝʥʪʨʘʣʴʥʳʭ ʭʝʤʦʨʝʮʝʧʪʦʨʦʚ ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʝʢʣʝʪʦʯʥʦʡ 

ʞʠʜʢʦʩʪʠ ʤʦʟʛʘ ʙʦʣʝʝ ʦʪʩʨʦʯʝʥʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʘʨʪʝʨʠʘʣʴʥʳʭ 

ʨʝʮʝʧʪʦʨʦʚ, ʪʘʢ ʢʘʢ ʢʨʦʚʴ ʜʦʩʪʠʛʘʝʪ ʮʝʥʪʨʘʣʴʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʧʨʝʦʜʦʣʝʥʠʷ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʚ 

ʨʝʛʫʣʷʮʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʭʝʤʦʨʝʮʝʧʪʦʨʘʤ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʪʝʣʴʮʘ ʙʨʦʥʭʦʚ, ʠʥʥʝʨʚʠʨʦʚʘʥʥʳʝ ʙʣʫʞʜʘʶʱʠʤ ʥʝʨʚʦʤ, 

ʫʧʨʘʚʣʷʷ ʪʦʥʫʩʦʤ ʣʝʛʦʯʥʳʭ ʘʨʪʝʨʠʡ, ʦʧʨʝʜʝʣʷʶʪ ʘʣʴʚʝʦʣʷʨʥʳʝ ʠʥʬʫʟʠʦʥʥʦ-

ʧʝʨʬʫʟʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [64, 67, 70].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʛʠʧʦʢʩʠʷ, ʛʠʧʝʨʢʘʧʥʠʷ, ʘʮʠʜʦʟ ʩʪʠʤʫʣʠʨʫʶʪ ʜʳʭʘʥʠʝ [64]. 

ɻʠʧʝʨʦʢʩʠʷ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʤʠʥʫʪʥʦʛʦ 

ʦʙʲʝʤʘ ʜʳʭʘʥʠʷ, ʪʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʭʝʤʦʨʝʮʝʧʪʦʨʦʚ ʢ 

ʫʛʣʝʢʠʩʣʦʤʫ ʛʘʟʫ [79]. ɺ ʛʠʧʝʨʦʢʩʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʜʦʪʦʢʩʠʯʝʩʢʠʡ ʧʝʨʠʦʜ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʦʨʛʘʥʠʟʤʦʤ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʪʝʢʘʶʪ ʚ ʨʘʤʢʘʭ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ ʵʢʦʥʦʤʠʟʘʮʠʠ ʤʝʪʘʙʦʣʠʟʤʘ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʯʨʝʟʤʝʨʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʦʨʛʘʥʠʟʤ. 

ʆʜʥʘʢʦ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʪʨʘʥʩʧʦʨʪʘ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʝʛʦ ʥʘʢʦʧʣʝʥʠʝ ʚ ʪʢʘʥʷʭ ʠ 

ʢʨʦʚʠ, ʘ ʪʘʢʞʝ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʘʮʠʜʦʟ, ʥʘ ʯʪʦ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʭʝʤʦʨʝʮʝʧʪʦʨʳ 

ʨʝʘʛʠʨʫʶʪ ʧʦʚʳʰʝʥʠʝʤ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʪʦʥʫʩʘ ʠ ʪʘʭʠʧʥʦʝ [114]. 

ʅʘ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʤ ʫʨʦʚʥʝ ʧʨʦʠʩʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʂ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʦʪʥʦʩʷʪ ʢʨʦʚʝʥʦʩʥʦʝ ʨʫʩʣʦ, ʦʙʨʘʟʦʚʘʥʥʦʝ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʧʨʝʢʘʧʠʣʣʷʨʥʳʭ ʘʨʪʝʨʠʦʣ, ʢʘʧʠʣʣʷʨʦʚ, ʠ ʧʦʩʪʢʘʧʠʣʣʷʨʥʳʭ ʚʝʥʫʣ. ʆʩʥʦʚʥʘʷ 

ʬʫʥʢʮʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ï ʜʦʩʪʘʚʢʘ ʥʫʪʨʠʝʥʪʦʚ ʠ ʵʚʘʢʫʘʮʠʷ 

ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ. 

ʂʘʧʠʣʣʷʨʳ ʩʦʩʪʦʷʪ ʠʟ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʠ ʦʜʥʦʛʦ ʩʣʦʷ ʢʣʝʪʦʢ. ʏʝʨʝʟ ʥʠʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠ ʧʨʦʭʦʜʠʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʤʝʞʜʫ ʢʨʦʚʴʶ ʠ ʪʢʘʥʷʤʠ. 

ɺʘʞʥʝʡʰʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʢʘʧʠʣʣʷʨʦʚ ʷʚʣʷʶʪʩʷ 
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ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʠ ʝʝ ʧʣʦʱʘʜʴ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʘʨʪʝʨʠʦʣ ï 

ʜʠʘʤʝʪʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʦʙʲʝʤ ʢʨʦʚʦʪʦʢʘ. 

ɸʨʪʝʨʠʦʣʳ ʠʤʝʶʪ ʛʣʘʜʢʦʤʳʰʝʯʥʳʡ ʩʣʦʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʤ ʠʟʤʝʥʷʪʴ ʦʙʲʝʤ 

ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ. ʇʨʝʢʘʧʠʣʣʷʨʥʳʝ ʘʨʪʝʨʠʦʣʳ ʤʳʰʝʯʥʦʛʦ ʩʣʦʷ ʥʝ 

ʠʤʝʶʪ, ʥʦ ʩʫʱʝʩʪʚʫʶʪ ʩʢʦʧʣʝʥʠʷ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ ʚ ʤʝʩʪʘʭ ʧʝʨʝʭʦʜʘ 

ʘʨʪʝʨʠʦʣʳ ʚ ʢʘʧʠʣʣʷʨ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ, ʩʦʢʨʘʱʘʷʩʴ, ʧʝʨʝʢʨʳʚʘʪʴ ʧʨʦʩʚʝʪ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʥʷʷ ʬʫʥʢʮʠʶ ʩʬʠʥʢʪʝʨʦʚ. ʊʦʣʴʢʦ ʯʘʩʪʴ ʢʘʧʠʣʣʷʨʦʚ, 

ʦʪʭʦʜʷʱʠʭ ʦʪ ʧʠʪʘʶʱʝʡ ʘʨʪʝʨʠʦʣʳ ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʇʦʧʝʨʝʤʝʥʥʦ ʦʪʢʨʳʚʘʷʩʴ ʠ ʟʘʢʨʳʚʘʷʩʴ ʢʘʧʠʣʣʷʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʠʪʘʥʠʝ ʪʢʘʥʝʡ. 

ɽʩʣʠ ʙʳ ʚʩʝ ʢʘʧʠʣʣʷʨʥʦʝ ʨʫʩʣʦ ʦʪʢʨʳʣʦʩʴ ʦʜʥʦʤʦʤʝʥʪʥʦ, ʩʝʨʜʮʝ ʤʦʛʣʦ ʙʳ ʥʝ 

ʩʧʨʘʚʠʣʦʩʴ ʩ ʪʘʢʦʡ ʥʘʛʨʫʟʢʦʡ. ʇʦʵʪʦʤʫ ʧʝʨʬʫʟʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʟʦʥʘʭ ʦʙʝʩʧʝʯʝʥʘ 

ʥʘ ʤʠʥʠʤʘʣʴʥʦ ʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ ʩ ʧʦʪʝʥʮʠʘʣʦʤ ʫʚʝʣʠʯʝʥʠʷ ʚ ʦʪʚʝʪ ʥʘ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʟʘʧʨʦʩ. ɺʝʥʫʣʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʡ ʧʨʦʩʚʝʪ ʠ ʙʦʣʝʝ ʩʣʘʙʳʡ, 

ʥʝʞʝʣʠ ʫ ʘʨʪʝʨʠʦʣ, ʤʳʰʝʯʥʳʡ ʩʣʦʡ, ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʥʠʟʢʦʤʫ ʜʘʚʣʝʥʠʶ ʢʨʦʚʠ 

ʪʘʢʞʝ ʩʧʦʩʦʙʥʳ ʩʦʢʨʘʱʘʪʴʩʷ. 

ɺʝʜʫʱʘʷ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʦʪʚʝʜʝʥʘ ʤʝʩʪʥʳʤ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʥʝʞʝʣʠ ʚʣʠʷʥʠʷʤ ʮʝʥʪʨʘʣʴʥʦʡ, ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʛʫʤʦʨʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ (ʢʘʪʝʭʦʣʘʤʠʥʳ, ʨʝʥʠʥ-

ʘʥʛʠʦʪʝʥʟʠʥ). ʊʢʘʥʠ, ʩʥʘʙʞʘʝʤʳʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʤʠ 

ʝʜʠʥʠʮʘʤʠ, ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʧʝʨʬʫʟʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʨʝʬʣʝʢʪʦʨʥʳʭ ʚʣʠʷʥʠʡ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʨʠʥʮʠʧʦʤ 

ʩʦʭʨʘʥʝʥʠʷ ʛʦʤʝʦʩʪʘʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʦʢʘʟʳʚʘʶʱʠʤʠ ʚʣʠʷʥʠʝ ʥʘ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʶ, ʷʚʣʷʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʬʘʢʪʦʨʳ 

ʛʠʩʪʦʤʝʭʘʥʠʯʝʩʢʠʝ, ʛʠʩʪʦʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʢʠʩʣʦʨʦʜʦʟʘʚʠʩʠʤʳʝ [10]. 

ɻʠʩʪʦʤʝʭʘʥʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʨʝʛʫʣʷʮʠʠ ï ʵʪʦ ʨʝʘʢʮʠʷ ʛʣʘʜʢʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʳʤ ʜʘʚʣʝʥʠʝʤ. ɻʠʩʪʦʤʝʪʘʙʦʣʠʯʝʩʢʘʷ ʨʝʛʫʣʷʮʠʷ 

ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʢʘʢ ʦʪʚʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʘʢʪʠʚʘʮʠʠ ʠʣʠ ʩʥʠʞʝʥʠʷ ʩʠʥʪʝʟʘ 

ʚʘʟʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʜʨʝʥʝʨʛʠʯʝʩʢʦʡ ʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʡ 
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ʭʦʣʠʥʝʨʛʠʯʝʩʢʦʡ ʥʝʡʨʦʩʪʠʤʫʣʷʮʠʠ. ʂʠʩʣʦʨʦʜʦʟʘʚʠʩʠʤʳʡ ʤʝʭʘʥʠʟʤ ʨʝʛʫʣʷʮʠʠ 

ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʚʘʟʦʜʠʣʘʪʘʮʠʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʛʠʧʦʢʩʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʧʦʥʠʞʝʥʠʝ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʤʝʥʝʝ 20 

ʤʤ ʨʪ. ʩʪ.) ʙʝʟ ʚʣʠʷʥʠʷ ʠʥʳʭ ʚʘʟʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʇʦʚʳʰʝʥʥʦʝ ʧʘʨʮʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʦʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʚʣʠʷʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʙʦʣɹhʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʠʤʝʶʪ ʫʛʣʝʢʠʩʣʳʡ 

ʛʘʟ, ʠʦʥʳ ʚʦʜʦʨʦʜʘ, ʧʨʦʜʫʢʪʳ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʢʠʩʣʦʨʦʜ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ 

ʢʦʥʪʝʢʩʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ [10, 12].  

ʋʧʨʘʚʣʝʥʠʝ ʣʦʢʘʣʴʥʳʤ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʣʝʜʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ. ɹʳʩʪʨʳʡ ï ʠʟʤʝʥʝʥʠʝ ʜʠʘʤʝʪʨʘ ʘʨʝʪʨʠʦʣ ʠ ʪʦʥʫʩʘ 

ʧʨʝʢʘʧʠʣʣʷʨʥʳʭ ʩʬʠʥʢʪʝʨʦʚ. ʀ ʤʝʜʣʝʥʥʳʡ, ʪʦ ʝʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʦʚʳʭ 

ʘʨʪʝʨʠʦʣ ʠ ʢʘʧʠʣʣʷʨʦʚ (ʘʥʛʠʦʥʝʦʛʝʥʝʟ), ʠʟʤʝʥʝʥʠʝ ʢʘʣʠʙʨʘ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʦʩʫʜʦʚ. 

ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚʦʟʥʠʢʘʶʪ ʠʟʤʝʥʝʥʠʷ 

ʨʝʛʠʦʥʘʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʠ ʬʫʥʢʮʠʠ ʩʥʘʙʞʘʝʤʳʭ ʦʨʛʘʥʦʚ.  

ʄʠʦʢʘʨʜʠʘʣʴʥʳʡ ʢʨʦʚʦʪʦʢ ʩʥʠʞʘʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʠʧʝʨʦʢʩʠʠ. ʇʨʠ 

ʵʪʦʤ ʵʥʝʨʛʝʪʠʢʘ ʤʠʦʢʘʨʜʘ ʥʝ ʩʪʨʘʜʘʝʪ ʠ ʦʪʤʝʯʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʥʦʪʨʦʧʥʳʡ 

ʵʬʬʝʢʪ. ʏʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʩʥʠʞʝʥʠʝʤ ʄʆʂ ʠ ʦʧʪʠʤʠʟʘʮʠʝʡ, 

ʵʢʦʥʦʤʠʟʘʮʠʝʡ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ [67, 125]. ɺ ʜʦʪʦʢʩʠʯʝʩʢʫʶ ʬʘʟʫ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʦʚʳʰʝʥʥʦʛʦ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʧʦʯʝʯʥʳʡ ʢʨʦʚʦʪʦʢ ʪʘʢʞʝ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʩʥʠʞʝʥʠʝ ʧʦ ʤʝʭʘʥʠʟʤʫ, ʥʝ ʟʘʚʠʩʷʱʝʤʫ ʦʪ ʎʅʉ. ʇʝʯʝʥʦʯʥʳʡ 

ʢʨʦʚʦʪʦʢ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʝ ʧʦʢʘʟʘʣ ʠʟʤʝʥʝʥʠʡ. ʇʦʣʘʛʘʶʪ, ʯʪʦ ʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʧʝʯʝʥʦʯʥʘʷ ʘʨʪʝʨʠʷ ʠʩʧʳʪʳʚʘʝʪ ʩʥʠʞʝʥʠʝ 

ʢʨʦʚʦʪʦʢʘ, ʥʝʩʫʱʝʛʦ ʘʨʪʝʨʠʘʣʴʥʫʶ ʛʠʧʝʨʦʢʩʠʯʝʩʢʫʶ ʢʨʦʚʴ, ʧʨʠ ʵʪʦʤ ʚʦʨʦʪʥʘʷ 

ʚʝʥʘ, ʩʦʜʝʨʞʘʱʘʷ ʢʨʦʚʴ ʩ ʤʝʥʴʰʠʤʠ ʧʘʨʮʠʘʣʴʥʳʤʠ ʜʘʚʣʝʥʠʷʤʠ ʢʠʩʣʦʨʦʜʘ, 

ʢʦʤʧʝʥʩʠʨʫʝʪ ʧʦʪʝʨʶ ʧʝʨʬʫʟʠʠ. ʂʨʦʚʦʦʙʨʘʱʝʥʠʝ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ ʚ ʧʦʢʦʝ ʠ ʧʨʠ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʩʥʠʞʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʝʨʦʢʩʠʠ, ʘ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ 

ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʞʝʪ ʚʦʟʨʘʩʪʘʪʴ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʫʩʢʫʣʘʪʫʨʘ ʠʤʝʝʪ 

ʤʝʭʘʥʠʟʤʳ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʪʘʢ ʠ ʦʙʲʝʤʘ 

ʵʢʩʪʨʘʢʮʠʠ ʢʠʩʣʦʨʦʜʘ ʠʟ ʢʨʦʚʠ [10]. ʎʝʨʝʙʨʘʣʴʥʳʡ ʢʨʦʚʦʪʦʢ ʚ ʫʩʣʦʚʠʷʭ 
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ʠʟʙʳʪʦʯʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʩʥʠʞʘʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʥʝʞʝʣʠ 

ʧʝʨʬʫʟʠʷ ʚ ʜʨʫʛʠʭ ʣʦʢʘʮʠʷʭ [64, 105]. ɺʦʟʤʦʞʥʦ ʵʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʠʩʣʦʨʦʜʘ. 

ʉʥʠʞʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʨʛʘʥʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʛʠʧʝʨʦʢʩʠʯʝʩʢʦʡ ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʠ, ʵʢʦʥʦʤʠʟʠʨʫʶʱʝʡ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ ʠ ʟʘʱʠʱʘʶʱʝʡ ʦʪ ʠʟʙʳʪʦʯʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ [12, 37]. 

ʋʩʠʣʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʢʠʩʣʦʨʦʜʘ, ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʢʘʥʠ) ʚʦ ʚʩʝʭ ʦʨʛʘʥʘʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʛʦʩʷ ʥʘ ʩʠʩʪʝʤʥʳʡ ʠ 

ʦʨʛʘʥʠʟʤʝʥʥʳʡ ʫʨʦʚʝʥʴ, ʦʜʥʘʢʦ ʝʛʦ ʩʪʝʧʝʥʴ ʚʘʨʴʠʨʫʝʪ ʦʪ ʦʨʛʘʥʘ ʢ ʦʨʛʘʥʫ ʠ ʦʪ 

ʩʦʩʫʜʘ ʢ ʩʦʩʫʜʫ. 

ɺʳʨʘʞʝʥʥʦʩʪʴ ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʘʨʮʠʘʣʴʥʦʤʫ ʜʘʚʣʝʥʠʶ 

ʢʠʩʣʦʨʦʜʘ, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ ʜʘʚʣʝʥʠʠ ʢʠʩʣʦʨʦʜʘ 

ʦʪ 100 ʜʦ 200 ʢʇʘ. ɺʳʰʝ ʫʢʘʟʘʥʥʦʛʦ ʧʨʝʜʝʣʘ ʩʫʞʝʥʠʝ ʧʨʦʩʚʝʪʘ ʫʩʠʣʠʚʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʊʘʢʞʝ ʩʪʝʧʝʥʴ ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʢʨʦʚʦʪʦʢʘ: ʯʝʤ 

ʢʨʦʚʦʪʦʢ ʩʠʣʴʥʝʝ, ʪʝʤ ʙʦʣʴʰʝ ʩʦʩʫʜʦʚ ʚʳʢʣʶʯʘʝʪʩʷ ʠʟ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʩ ʮʝʣʴʶ 

ʩʥʠʞʝʥʠʷ ʩʘʪʫʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ [12, 110]. 

ɹʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʘʨʪʝʨʠʦʣʳ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ. ʉʦʩʫʜʳ ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 

80 ʤʢʤ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʚʘʟʦʘʢʪʠʚʥʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʢʠʩʣʦʨʦʜ ʥʘʨʫʰʘʝʪ ʩʦʩʫʜʦʜʚʠʛʘʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ: ʩʥʠʞʘʝʪ ʠʭ 

ʯʘʩʪʦʪʫ ʠ ʘʤʧʣʠʪʫʜʫ, ʧʝʨʠʦʜʳ ʧʝʨʬʫʟʠʠ ʩʦʢʨʘʱʘʶʪʩʷ ʠʣʠ ʧʨʝʢʨʘʱʘʶʪʩʷ. 

ʊʦʥʫʩ ʩʦʩʫʜʦʚ ʨʝʛʫʣʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʢʩʠʛʝʥʘʮʠʠ ʦʢʨʫʞʘʶʱʠʭ ʠʭ 

ʪʢʘʥʝʡ. ʉʫʱʝʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʩʫʞʝʥʠʝ 

ʩʦʩʫʜʘ ʠʣʠ ʝʛʦ ʜʠʣʘʪʘʮʠʶ [11, 37], ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʪʢʘʥʠ ʪʦʥʢʦ ʧʦʜʩʪʨʘʠʚʘʶʪ 

ʩʦʩʪʦʷʥʠʝ ʧʝʨʬʫʟʠʠ ʧʦʜ ʩʚʦʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ. 

ʏʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʦʢʩʠʛʝʥʘʮʠʠ, ʪʝʤ ʙʦʣʴʰʝ ʩʦʩʫʜʦʚ ʠʩʧʳʪʳʚʘʶʪ 

ʠʟʤʝʥʝʥʠʝ ʪʦʥʫʩʘ. ʂʠʩʣʦʨʦʜʥʘʷ ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʭʘʥʠʟʤʦʚ. 



21 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʧʝʨʦʢʩʠʜʥʳʡ ʘʥʠʦʥ, ʘʢʪʠʚʥʦ ʧʨʦʜʫʮʠʨʫʝʤʳʡ ʚ 

ʛʠʧʝʨʦʢʩʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʩʚʷʟʳʚʘʝʪ ʠ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ 

ʛʠʧʝʨʧʦʣʷʨʠʟʫʶʱʝʛʦ ʬʘʢʪʦʨʘ, ʛʠʧʝʨʙʘʨʠʯʝʩʢʠʡ ʢʠʩʣʦʨʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʠʥʛʠʙʠʨʫʝʪ ʵʥʜʦʪʝʣʠʘʣʴʥʫʶ ʩʠʥʪʘʟʫ ʦʢʩʠʜʘ ʘʟʦʪʘ, ʧʦʜʘʚʣʷʷ ʩʦʩʫʜʦʨʘʩʰʠʨʷʶʱʠʡ 

ʵʬʬʝʢʪ. ʉʫʱʝʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦ ʨʦʣʠ ʣʝʡʢʦʪʨʠʝʥʦʚ ʚ ʨʘʟʚʠʪʠʠ ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʠ 

[37].  

ʈʘʟʥʦʫʨʦʚʥʝʚʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʦʪ ʠʟʙʳʪʦʯʥʦʡ ʦʢʩʠʜʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʛʫʣʠʨʫʶʪ ʧʦʩʪʫʧʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʝʛʦ ʚ ʦʧʪʠʤʘʣʴʥʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ, ʥʝ ʚʳʟʳʚʘʷ ʥʝʜʦʩʪʘʪʢʘ (ʛʠʧʦʢʩʠʠ). 

ʆʜʥʘʢʦ ʧʨʠ ʠʩʯʝʨʧʘʥʠʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʥʘʢʦʧʣʝʥʠʠ 

ʠʟʙʳʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʨʘʟʚʠʚʘʝʪʩʷ ʨʝʣʘʢʩʘʮʠʷ ʩʦʩʫʜʠʩʪʦʡ 

ʩʪʝʥʢʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʯʝʨʝʟ ʘʢʪʠʚʘʮʠʶ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʩʠʥʪʘʟʳ ʦʢʩʠʜʘ ʘʟʦʪʘ ʠ 

ʥʘʢʦʧʣʝʥʠʝ ʤʦʥʦʢʩʠʜʘ ʘʟʦʪʘ. 

ɺ ʜʦʪʦʢʩʠʯʝʩʢʫʶ ʩʪʘʜʠʶ ʜʝʡʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ ʧʨʦʠʩʭʦʜʷʪ ʟʥʘʯʠʤʳʝ ʩʜʚʠʛʠ 

ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʦʨʛʘʥʠʟʤʘ. ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚʦʟʨʘʩʪʘʝʪ ʘʢʪʠʚʥʦʩʪʴ 

ʇʅʉ. ʉʥʠʞʘʝʪʩʷ ʪʦʥʫʩ ʉʅʉ ʠ ʫʨʦʚʝʥʴ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʢʨʦʚʠ ʢʘʪʝʭʦʣʘʤʠʥʦʚ. 

ɺʦʟʨʘʩʪʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʣʘʢʪʠʥʘ, ʢʦʨʪʠʟʦʣʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʤʝʱʝʥʠʠ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʩʪʦʨʦʥʫ ʘʥʘʙʦʣʠʟʤʘ. ʉʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, 

ʘʢʪʠʚʠʨʫʝʪʩʷ ʛʣʶʢʦʥʝʦʛʝʥʝʟ, ʫʪʠʣʠʟʘʮʠʷ ʛʣʶʢʦʟʳ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ. ɹʝʣʢʦʚʳʡ 

ʦʙʤʝʥ ʧʝʨʝʦʨʠʝʥʪʠʨʫʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʘʥʘʙʦʣʠʟʤʘ ʠ ʩʠʥʪʝʟʘ. ʇʨʦʠʩʭʦʜʠʪ ʤʦʨʬʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʵʭʠʥʦʮʠʪʦʚ 

1-3 ʩʪʝʧʝʥʠ ʚ ʜʠʩʢʦʠʜʥʳʝ ʬʦʨʤʳ ʵʨʠʪʨʦʮʠʪʦʚ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʫʶ 

ʬʫʥʢʮʠʶ ʢʨʦʚʠ ʚʤʝʩʪʝ ʩ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʫʪʠʣʠʟʘʮʠʠ ʢʠʩʣʦʨʦʜʘ 

ʤʠʪʦʭʦʥʜʨʠʷʤʠ. ʇʦʚʳʰʘʶʪʩʷ ʢʠʩʣʦʨʦʜʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, 

ʣʠʢʚʠʜʠʨʫʝʪʩʷ ʢʠʩʣʦʨʦʜʥʳʡ ʜʦʣʛ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʢʠʩʣʦʨʦʜʘ. ʉʦʦʙʱʘʝʪʩʷ ʪʘʢʞʝ ʦ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʚʳʟʚʘʥʥʦʤ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʤʠ ʚʣʠʷʥʠʷʤʠ ʥʘ ʮʝʥʪʨ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ. 

ʆʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʛʫʣʷʮʠʠ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʵʢʦʥʦʤʠʟʘʮʠʶ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʦʩʧʦʣʥʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʨʝʟʝʨʚʦʚ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ [32, 88, 125]. 
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ɺ ʪʦʢʩʠʯʝʩʢʫʶ ʬʘʟʫ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʪʨʝʩʩʦʚʳʭ 

ʩʦʩʪʦʷʥʠʡ ʠ ʦʪʣʠʯʘʶʱʠʝʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ. ɺʝʛʝʪʘʪʠʚʥʳʡ ʩʪʘʪʫʩ 

ʩʢʣʦʥʷʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʘʢʪʠʚʘʮʠʠ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ. ɺʦʟʨʘʩʪʘʝʪ ʫʨʦʚʝʥʴ 

ʢʘʪʝʭʦʣʘʤʠʥʦʚ. ʋʩʠʣʠʚʘʝʪʩʷ ʨʘʩʧʘʜ ʙʝʣʢʦʚ, ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ. 

ɺʦʟʨʘʩʪʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʢʘʣʠʷ, R-

ʙʝʣʢʦʚ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʜʫʢʮʠʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʠ ʥʘʨʫʰʘʝʪʩʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ. ʈʘʟʚʠʚʘʝʪʩʷ ʛʝʤʦʣʠʟ ʵʨʠʪʨʦʮʠʪʦʚ, ʤʥʦʞʠʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʵʭʠʥʦʮʠʪʘʨʥʳʭ ʬʦʨʤ. ʊʦ ʝʩʪʴ ʚʢʣʶʯʘʶʪʩʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʤʝʭʘʥʠʟʤʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʪʨʝʩʩʘ [22, 25, 49, 51], ʛʠʧʦʢʩʠʠ ʠ ʛʠʧʦʵʨʛʦʟʘ. 

ʇʘʪʦʛʝʥʝʟ ʩʫʜʦʨʦʞʥʦʡ ʬʦʨʤʳ ʦʪʨʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ ʧʦʢʘ ʥʝ ʠʟʫʯʝʥ 

ʜʦʩʪʘʪʦʯʥʦ. ʆʜʥʘʢʦ ʦʩʥʦʚʥʳʝ ʢʣʶʯʝʚʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʦʧʨʝʜʝʣʝʥʳ. 

ʇʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʢʠʩʣʦʨʦʜʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʎʅʉ ʩʯʠʪʘʶʪ 

ʛʠʧʦʪʝʨʤʠʶ, ʪʷʞʝʣʫʶ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ, ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ ʚʦ ʚʜʳʭʘʝʤʦʡ ʩʤʝʩʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝʤ ʜʳʭʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʩʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ çʤʝʨʪʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè, ʨʘʙʦʪʘʶʱʠʭ ʧʦ 

ʟʘʤʢʥʫʪʦʡ ʩʭʝʤʝ ʜʳʭʘʥʠʷ, ʪʦ ʝʩʪʴ ʩ ʧʦʚʪʦʨʥʳʤ ʚʜʳʭʘʥʠʝʤ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʧʦʩʣʝ ʝʝ 

ʦʯʠʩʪʢʠ ʦʪ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʫʩʢʦʨʷʶʪ 

ʥʘʢʦʧʣʝʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʪʢʘʥʷʭ ʦʨʛʘʥʠʟʤʘ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʫʜʦʚ ʤʦʟʛʘ, 

ʚʳʟʳʚʘʶʱʝʝ ʯʨʝʟʤʝʨʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ, ʠ ʩʨʳʚ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʝʥʳ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ. ʕʪʦ ʷʚʣʝʥʠʝ ʦʙʲʷʩʥʷʶʪ ʧʨʦʢʦʥʚʫʣʴʩʠʚʥʳʤ 

ʵʬʬʝʢʪʦʤ ʵʩʪʨʘʜʠʦʣʘ (ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʚ ʞʝʥʩʢʦʤ ʦʨʛʘʥʠʟʤʝ), 

ʧʦʚʳʰʘʶʱʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʠʭ ʨʝʮʝʧʪʦʨʦʚ.  

ʈʘʟʣʠʯʥʳʝ ʦʪʜʝʣʳ ʤʦʟʛʘ ʠ ʢʣʝʪʢʠ ʚ ʥʠʭ ʧʨʦʷʚʣʷʶʪ ʥʝʦʜʠʥʘʢʦʚʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʢʠʩʣʦʨʦʜʫ. ʇʦʪʝʨʝ ʩʦʟʥʘʥʠʷ ʠ ʩʫʜʦʨʦʞʥʦʤʫ ʧʨʠʩʪʫʧʫ ʯʘʩʪʦ, 

ʥʦ ʥʝ ʚʩʝʛʜʘ ʠ ʥʝ ʚʩʝ, ʧʨʝʜʰʝʩʪʚʫʶʪ ʩʠʤʧʪʦʤʳ, ʥʘʟʳʚʘʝʤʳʝ ʧʨʝʜʚʝʩʪʥʠʢʘʤʠ. 

ʉʨʝʜʠ ʥʠʭ ʥʘʨʫʰʝʥʠʝ ʟʨʝʥʠʷ, ʪʦʰʥʦʪʘ, ʥʘʨʫʰʝʥʠʝ ʚʢʫʩʦʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ 

ʦʙʦʥʷʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʧʘʨʝʩʪʝʟʠʠ, ʧʦʜʝʨʛʠʚʘʥʠʷ 

ʤʠʤʠʯʝʩʢʠʭ ʤʳʰʮ ʠ ʤʳʰʮ ʢʦʥʝʯʥʦʩʪʝʡ. ʍʘʨʘʢʪʝʨ ʵʪʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʘ ʚʤʝʩʪʝ ʩ 
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ʥʝʡ ʠ ʪʘʭʠʧʥʦʝ, ʪʘʭʠʢʘʨʜʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʄʆʂ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʠʩʬʫʥʢʮʠʠ 

ʷʜʝʨ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʭ ʥʝʨʚʦʚ ʠ ʮʝʥʪʨʦʚ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʪʚʦʣʘ 

ʤʦʟʛʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʛʦ ʢʠʩʣʦʨʦʜʘ ʩʥʠʞʘʝʪ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʭʝʤʦʨʝʮʝʧʪʦʨʦʚ ʠ ʚʳʟʳʚʘʝʪ ʪʨʘʥʟʠʪʦʨʥʫʶ 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ. ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʛʠʧʝʨʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʦ 

ʩʦʩʪʦʷʥʠʝ ʩʤʝʥʷʝʪʩʷ ʚʳʨʘʞʝʥʥʦʡ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʵʬʬʝʨʝʥʪʘʮʠʝʡ, 

ʩʪʠʤʫʣʠʨʫʶʱʝʡ ʫʯʘʱʝʥʠʝ ʜʳʭʘʥʠʷ ʠ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ [64], ʧʦʚʳʰʝʥʠʝ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʄʆʂ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ [67, 125]. ɺʝʩʴʤʘ ʟʥʘʯʠʤʳʡ 

ʚʢʣʘʜ ʚ ʘʢʪʠʚʘʮʠʶ ʉʅʉ ʚʥʦʩʷʪ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʙʘʨʦʨʝʮʝʧʪʦʨʳ, ʩʪʠʤʫʣʠʨʫʝʤʳʝ 

ʧʦʚʳʰʝʥʥʳʤ ʘʨʪʝʨʠʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ [70]. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʢʦʧʣʝʥʠʝ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʫʩʠʣʠʚʘʝʪ ʤʦʟʛʦʚʦʡ ʢʨʦʚʦʪʦʢ ʠ ʜʦʩʪʘʚʢʫ ʢʠʩʣʦʨʦʜʘ ʥʝʡʨʦʥʘʤ 

[64, 105], ʫʩʫʛʫʙʣʷʷ ʧʝʨʝʢʠʩʥʦʝ ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ (ʇʆʃ) ʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʜʠʩʙʘʣʘʥʩ [76, 108-109], ʚʳʟʳʚʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʜʝʧʦʣʷʨʠʟʘʮʠʶ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʠ ʩʫʜʦʨʦʞʥʳʡ ʧʨʠʩʪʫʧ [39, 137]. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʛʠʧʝʨʦʢʩʠʷ ʩʪʠʤʫʣʠʨʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʝʡʨʦʥʳ 

(ʪʘʢʠʝ, ʢʘʢ ʢʣʝʪʢʠ ʭʚʦʩʪʘʪʦʛʦ ʷʜʨʘ) ʠʣʠ ʠʭ ʮʝʧʦʯʢʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ 

ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ, ʘʢʪʠʚʥʳʤ ʬʦʨʤʘʤ ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ, 

ʚʳʟʳʚʘʷ ʛʠʧʝʨʧʦʣʷʨʠʟʘʮʠʶ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʨʫʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠʦʥʦʚ ʢʘʣʠʷ [69]. 

ɼʘʣʝʝ ʵʪʦ ʚʦʟʙʫʞʜʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʘʢʩʦʥʘʤ ʠ ʩʠʥʘʧʩʘʤ, ʚʦʚʣʝʢʘʷ ʚʩʝ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ ʠ ʧʨʦʚʦʮʠʨʫʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʫʶ ʪʦʥʠʢʦ-ʢʣʦʥʠʯʝʩʢʫʶ 

ʩʫʜʦʨʦʞʥʫʶ ʨʝʘʢʮʠʶ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʣʠʤʙʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʠ ʙʘʟʘʣʴʥʳʝ ʛʘʥʛʣʠʠ ʦʪʚʝʯʘʶʪ ʟʘ ʢʣʦʥʠʯʝʩʢʠʝ ʩʫʜʦʨʦʛʠ, 

ʪʦʛʜʘ ʢʘʢ ʨʝʪʠʢʫʣʷʨʥʘʷ ʬʦʨʤʘʮʠʷ, ʤʦʩʪ, ʩʨʝʜʥʠʡ ʤʦʟʛ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʷʜʨʘ ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ ʪʘʣʘʤʫʩʘ ʚʦʚʣʝʯʝʥʳ ʚ ʛʝʥʝʨʘʮʠʶ ʪʦʥʠʯʝʩʢʦʛʦ ʧʨʠʩʪʫʧʘ. ʇʨʠ 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʤʦʟʛʘ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʥʝʛʦ ʤʦʟʛʘ, ʪʘʣʘʤʫʩʘ, ʛʠʧʦʪʘʣʘʤʫʩʘ, ʙʘʟʘʣʴʥʳʭ ʛʘʥʛʣʠʝʚ ʠ 

ʩʪʚʦʣʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʪʦʯʥʠʢʦʤ ʩʫʜʦʨʦʛ ʩʯʠʪʘʶʪ 

ʧʦʜʢʦʨʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʚʳʰʝʜʰʠʝ ʠʟ-ʧʦʜ ʩʜʝʨʞʠʚʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʢʦʨʳ 

ʧʦʣʫʰʘʨʠʡ [10, 24-25]. ʕʪʠ ʚʳʚʦʜʳ ʧʦʜʢʨʝʧʣʷʶʪʩʷ ʩʦʭʨʘʥʝʥʠʝʤ ʩʫʜʦʨʦʞʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʵʢʩʪʠʨʧʘʮʠʠ ʢʦʨʳ ʠ ʨʘʩʩʝʯʝʥʠʠ ʤʦʟʦʣʠʩʪʦʛʦ ʪʝʣʘ ʧʦʧʦʣʘʤ, ʘ 
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ʪʘʢʞʝ ʜʘʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʀʢʪʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʫʜʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʜʦʩʪʘʚʢʠ ʢʠʩʣʦʨʦʜʘ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ [3]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʦʥʳ ʩ 

ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʤ ʠ ʚʳʨʘʞʝʥʥʳʤ ʫʩʠʣʝʥʠʝʤ ʨʝʛʠʦʥʘʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʩʯʠʪʘʶʪʩʷ 

ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʫʜʦʨʦʛ [50-52]. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʪʚʦʣ 

ʤʦʟʛʘ (ʛʠʧʧʦʢʘʤʧ, ʙʘʟʘʣʴʥʳʝ ʛʘʥʛʣʠʠ ʠ ʛʠʧʦʪʘʣʘʤʫʩ), ʜʘʣʝʝ ʢʦʨʘ ʠ ʤʦʟʞʝʯʦʢ [87]. 

ʂʨʦʤʝ ʪʦʛʦ, ʛʠʧʧʦʢʘʤʧ ʠ ʙʘʟʘʣʴʥʳʝ ʛʘʥʛʣʠʠ ʩʦʜʝʨʞʘʪ ʥʝʡʨʦʥʳ, ʜʠʥʘʤʠʯʥʦ 

ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ ʧʨʠ ʛʠʧʝʨʦʢʩʠʠ. ɸ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʭʚʦʩʪʘʪʦʝ ʷʜʨʦ ʧʦʣʫʯʘʝʪ ʘʬʬʝʨʝʥʪʘʮʠʶ ʦʪ ʘʨʪʝʨʠʘʣʴʥʳʭ 

ʙʘʨʦʨʝʮʝʧʪʦʨʦʚ, ʛʠʧʧʦʢʘʤʧʘ ʠ ʪʘʣʘʤʫʩʘ ï ʩʪʨʫʢʪʫʨ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ 

ʫʩʠʣʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʧʝʨʝʜ ʩʫʜʦʨʦʛʘʤʠ [50-52, 64, 67, 70, 105]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥʦ 

ʤʦʞʝʪ ʙʳʪʴ ʪʨʠʛʛʝʨʥʦʡ ʟʦʥʦʡ ʢʠʩʣʦʨʦʜʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʎʅʉ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʢʠʩʣʦʨʦʜʘ, ʚʳʟʳʚʘʶʱʠʤʠ 

ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʥʦʚ ʷʚʣʷʶʪʩʷ: ʥʘʨʫʰʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʇʆʃ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʤʝʤʙʨʘʥ, ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ 

ʬʝʨʤʝʥʪʦʚ ʠ ʨʝʮʝʧʪʦʨʦʚ, ʠʟʤʝʥʝʥʠʝ ʢʨʦʚʦʪʦʢʘ, ʛʠʧʦʵʨʛʦʟ [3, 94, 137]. 

ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ ʜʣʷ ʜʦʪʦʢʩʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʛʠʧʝʨʦʢʩʠʠ 

ʭʘʨʘʢʪʝʨʥʘ ʛʠʧʦʛʣʠʢʝʤʠʷ, ʦʙʲʷʩʥʷʝʤʘʷ ʫʩʢʦʨʝʥʠʝʤ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʠ ʫʩʠʣʝʥʠʝʤ ʫʪʠʣʠʟʘʮʠʠ ʛʣʶʢʦʟʳ [127]. ʋʩʢʦʨʝʥʠʝ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʩʥʠʞʘʝʪ ʫʨʦʚʥʠ ʢʣʝʪʦʯʥʦʛʦ ʘʜʝʥʦʟʠʥʜʠʬʦʩʬʘʪʘ (ɸɼʌ) ʠ 

ʘʜʝʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪʘ (ɸʄʌ) [112, 148], ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʥʠʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʝʨʘ ʛʣʶʢʦʟʳ GLUT1, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʧʝʨʝʥʦʩ ʤʦʣʝʢʫʣ ʛʣʶʢʦʟʳ ʯʝʨʝʟ 

ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʠ ʫʧʨʘʚʣʷʝʤʦʡ ɸʄʌ-ʘʢʪʠʚʠʨʫʝʤʦʡ 

ʧʨʦʪʝʠʥʢʠʥʘʟʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʛʠʧʝʨʙʘʨʠʯʝʩʢʠʡ ʢʠʩʣʦʨʦʜ ʩʥʠʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʝʨʘ ʛʣʶʢʦʟʳ GLUT 3, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʪʨʘʥʩʧʦʨʪ ʠʟ ʣʠʢʚʦʨʘ ʚ ʢʣʝʪʢʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʥʝʡʨʦʥʘʭ ʢʘʨʜʠʥʘʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ 

ʩʦʧʦʩʪʘʚʠʤʳʤ ʩ ʪʘʢʦʚʳʤ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʷʭ ʬʫʥʢʮʠʠ ʎʅʉ, 

ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʳʭ ʠʥʩʫʣʠʥʦʚʦʡ ʛʠʧʦʛʣʠʢʝʤʠʝʡ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʘʢʩʦʥʳ 

ʠ ʧʨʝʩʠʥʘʧʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝ ʠʤʝʶʱʠʝ ʠʣʠ ʩʦʜʝʨʞʘʱʠʝ ʥʝʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʠʪʦʭʦʥʜʨʠʡ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʟʘʚʠʩʠʤʳ ʦʪ ʛʣʶʢʦʟʳ, ʯʝʤ ʪʝʣʘ 
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ʥʝʡʨʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʝ ʤʥʦʞʝʩʪʚʦ ʤʠʪʦʭʦʥʜʨʠʡ, ʩʧʦʩʦʙʥʳʭ ʦʢʠʩʣʷʪʴ ʠʥʳʝ ʚʠʜʳ 

ʩʫʙʩʪʨʘʪʘ.  

ɻʠʧʦʛʣʠʢʝʤʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʤʝʭʘʥʠʟʤʦʚ, ʧʨʦʚʦʮʠʨʫʶʱʠʭ 

ʢʠʩʣʦʨʦʜʥʳʝ ʩʫʜʦʨʦʛʠ [38]. ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʤʤʘ-ʘʤʠʥʦʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ (ɻɸʄʂ), ʪʦʨʤʦʟʥʦʛʦ ʤʝʜʠʘʪʦʨʘ, 

ʧʨʠ ʩʠʩʪʝʤʥʦʡ ʛʠʧʦʛʣʠʢʝʤʠʠ. ʊʘʢʞʝ ʚ ʧʦʣʴʟʫ ʵʪʦʡ ʚʝʨʩʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʬʘʢʪʳ, 

ʯʪʦ ʚʚʝʜʝʥʠʝ ʠʥʩʫʣʠʥʘ ʚʳʨʘʞʝʥʥʦ ʩʦʢʨʘʱʘʝʪ, ʘ ʛʠʧʝʨʛʣʠʢʝʤʠʷ, ʛʦʣʦʜʘʥʠʝ ʠʣʠ 

ʚʚʝʜʝʥʠʝ ʢʝʪʦʥʦʚ ʫʜʣʠʥʷʶʪ ʜʦʪʦʢʩʠʯʝʩʢʫʶ ʬʘʟʫ ʛʠʧʝʨʦʢʩʠʠ [38, 82]. 

ɻʠʧʝʨʛʣʠʢʝʤʠʷ ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʚ ʣʠʢʚʦʨʝ, ʘ ʢʝʪʦʥʳ ʟʘʤʝʥʷʷ ʝʝ 

ʚ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʛʣʶʢʦʟʳ ʤʦʟʛʦʤ 

ʧʨʠ ʛʦʣʦʜʘʥʠʠ ʚʜʚʦʝ. ʕʪʠ ʞʝ ʩʨʝʜʩʪʚʘ ʦʪʜʘʣʷʶʪ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʜʠʩʬʫʥʢʮʠʠ ʎʅʉ ʧʨʠ ʛʠʧʦʛʣʠʢʝʤʠʠ. ʊʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʚʷʟʠ ʛʠʧʦʛʣʠʢʝʤʠʠ ʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʢʠʩʣʦʨʦʜʘ. 

ɼʨʫʛʦʡ ʧʨʦʚʦʮʠʨʫʶʱʠʡ ʛʠʧʦʵʥʝʨʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʵʬʬʝʢʪ ʛʠʧʝʨʦʢʩʠʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʢʦʧʣʝʥʠʠ ʦʢʠʩʣʝʥʥʦʛʦ ʚʥʫʪʨʠʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ 

ʥʠʢʦʪʠʥʘʤʠʜʘʜʝʥʠʥʜʠʥʫʢʣʝʦʪʠʜʘ (ʅɸɼ), ʩʚʷʟʘʥʥʦʤ ʩ ʥʘʨʫʰʝʥʠʝʤ ʧʝʨʝʥʦʩʘ 

ʵʣʝʢʪʨʦʥʦʚ ʚ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ. ʈʝʘʢʮʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʬʦʨʤ ʅɸɼ 

ʥʘʨʫʰʘʪʁʩʷ, ʩʥʠʞʘʝʪʩʷ ʫʪʠʣʠʟʘʮʠʷ ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪʘ. ʇʦʤʠʤʦ ʥʘʢʦʧʣʝʥʠʷ 

ʦʢʠʩʣʝʥʥʳʭ ʬʦʨʤ ʥʠʢʦʪʠʥʘʤʠʜʘʜʝʥʠʥʜʠʥʫʢʣʝʦʪʠʜʘ ʚ ʛʠʧʝʨʦʢʩʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʢʠʩʣʝʥʥʦʛʦ ʥʠʢʦʪʠʥʘʤʠʜʘʜʝʥʠʥʜʠʥʫʢʣʝʦʪʠʜʬʦʩʬʘʪʘ 

(ʅɸɼʌ) [48, 105, 119, 152].  

ɺ ʥʦʨʤʦʢʩʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʢʣʝʪʢʘʭ ʧʦʩʪʦʷʥʥʦ ʦʙʨʘʟʫʶʪʩʷ ʘʢʪʠʚʥʳʝ 

ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ. ʆʥʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ ʤʥʦʛʠʭ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ: ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ, ʛʠʜʨʦʣʠʟʘ ʬʦʩʬʦʣʠʧʠʜʦʚ, 

ʤʦʜʫʣʷʮʠʠ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʦʙʤʝʥʘ ʢʘʣʴʮʠʷ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪ 

ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ 

ʟʘʱʠʱʘʝʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʬʝʨʤʝʥʪʘʤʠ ʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ (ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ, ʢʘʪʘʣʘʟʘ, ʛʣʫʪʘʪʠʦʥ-ʧʝʨʦʢʩʠʜʘʟʘ, 

ʪʦʢʦʬʝʨʦʣ, ʤʝʪʠʦʥʠʥ, ʮʠʩʪʝʠʥ) [9, 91]. ɸʢʪʠʚʥʦʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ 
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ʫʨʘʚʥʦʚʝʰʠʚʘʝʪ ʧʨʦʜʫʢʮʠʶ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʥʝ ʜʦʧʫʩʢʘʝʪ ʨʘʟʚʠʪʠʝ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʘʢ ʚʘʞʥʦʝ ʟʚʝʥʦ ʧʘʪʦʛʝʥʝʟʘ ʤʥʦʛʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ ʩʪʘʨʝʥʠʷ [49, 91, 96, 103]. 

ʇʦʚʳʰʝʥʥʦʝ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʬʘʢʪʦʨʦʤ ʧʨʦʜʫʢʮʠʠ ʧʝʨʚʠʯʥʳʭ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ: ʩʫʧʝʨʦʢʩʠʜ-

ʘʥʠʦʥʘ, ʩʠʥʛʣʝʪʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʠ ʦʢʩʠʜʘ ʘʟʦʪʘ [3, 60]. ɺʩʪʫʧʘʷ ʚ ʨʝʘʢʮʠʠ, 

ʩʫʧʝʨʦʢʩʠʜ-ʘʥʠʦʥ ʠ ʦʢʩʠʜ ʘʟʦʪʘ ʦʙʨʘʟʫʶʪ ʚʪʦʨʠʯʥʳʝ ʨʘʜʠʢʘʣʳ ï ʧʝʨʝʢʠʩʴ 

ʚʦʜʦʨʦʜʘ ʠ ʧʝʨʦʢʩʠʥʠʪʨʠʪ. ʉʫʧʝʨʦʢʩʠʜ-ʘʥʠʦʥ ʠ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ ʦʙʣʘʜʘʶʪ 

ʥʝʡʨʦʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ. ɺʳʩʦʢʘʷ ʨʝʘʢʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʘʢʪʠʚʥʳʭ ʬʦʨʤ 

ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ, ʧʨʦʚʦʮʠʨʫʝʤʳʝ ʠʤʠ ʮʝʧʥʳʝ ʨʝʘʢʮʠʠ ʇʆʃ ʢʣʝʪʦʯʥʳʭ 

ʤʝʤʙʨʘʥ, ʥʘʨʫʰʘʶʱʠʝ ʠʭ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʠ ʦʢʠʩʣʝʥʠʝ ʪʠʦʣʴʥʳʭ ʛʨʫʧʧ ʙʝʣʢʦʚ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ 

ʛʠʧʝʨʦʢʩʠʠ [44, 132, 139]. ʂʨʦʤʝ ʪʦʛʦ, ʦʢʩʠʜ ʘʟʦʪʘ, ʚʩʪʫʧʘʷ ʚ ʨʝʘʢʮʠʶ ʩ ʦʢʩʠʜʦʤ 

ʫʛʣʝʨʦʜʘ, ʦʙʨʘʟʫʶʪ ʚʳʩʦʢʦʘʢʪʠʚʥʳʝ ʦʢʠʩʣʷʶʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ï ʨʘʜʠʢʘʣ ʜʠʦʢʩʠʜʘ 

ʘʟʦʪʘ ʠ ʢʘʨʙʦʥʘʪʥʳʡ ʨʘʜʠʢʘʣ [41]. ɺ ʫʩʣʦʚʠʷʭ ʥʘʢʦʧʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ 

ʘʮʠʜʦʟʘ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚʳʩʦʢʦ ʨʝʘʢʪʠʚʥʦʛʦ ʛʠʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʘ ʠʟ 

ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ (ʨʝʘʢʮʠʷ ʌʝʥʪʦʥʘ). ʀʩʪʦʱʝʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ 

ʢʣʝʪʦʢ ʚʝʜʝʪ ʢ ʯʨʝʟʤʝʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʥʘʢʦʧʣʝʥʠʶ ʦʢʩʠʜʘ ʘʟʦʪʘ [55-56], 

ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʩʦʩʫʜʦʨʘʩʰʠʨʷʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʥʠʚʝʣʠʨʫʷ 

ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʫʶ ʟʘʱʠʪʫ ʦʨʛʘʥʠʟʤʘ ʦʪ ʛʠʧʝʨʦʢʩʠʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʘʢʪʠʚʥʦʤʫ 

ʧʦʩʪʫʧʣʝʥʠʶ ʢʠʩʣʦʨʦʜʘ ʚ ʪʢʘʥʠ, ʫʩʠʣʝʥʠʶ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ [62-63, 147] ʠ 

ʥʠʪʨʦʟʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ [109, 112] ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʩʫʜʦʨʦʞʥʦʡ ʨʝʘʢʮʠʠ [153-

155].  

ʅʘʨʷʜʫ ʩ ʚʳʨʘʞʝʥʥʳʤ ʧʦʚʨʝʞʜʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʥʘ 

ʙʝʣʢʠ ʠ ʬʦʩʬʦʣʠʧʠʜʳ, ʢʠʩʣʦʨʦʜ ʩʧʦʩʦʙʝʥ ʧʦʜʘʚʣʷʪʴ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ, 

ʦʩʦʙʝʥʥʦ ʩʦʜʝʨʞʘʱʠʭ ʩʫʣʴʬʛʠʜʨʠʣʴʥʫʶ ʛʨʫʧʧʫ ʦʢʩʠʜʦʨʝʜʫʢʪʘʟ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʢʠ ʤʝʪʘʙʦʣʠʟʠʨʦʚʘʪʴ ʠʟʙʳʪʦʢ ʢʠʩʣʦʨʦʜʘ. ɻʠʧʝʨʦʢʩʠʷ 

ʠʥʘʢʪʠʚʠʨʫʝʪ ʥʘʪʨʠʡ-ʢʘʣʠʝʚʫʶ ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʘʪʘʟʫ, ʨʝʛʫʣʠʨʫʶʱʫʶ ʪʨʘʥʩʧʦʨʪ 

ʠʦʥʦʚ ʠ ʦʩʤʦʣʷʨʥʦʩʪʴ ʢʣʝʪʢʠ, ʚʣʠʷʶʱʫʶ ʥʘ ʨʘʙʦʪʫ ʜʨʫʛʠʭ ʤʝʤʙʨʘʥʥʳʭ 
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ʪʨʘʥʩʧʦʨʪʝʨʦʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʨʘʟʥʦʩʪʴ ʤʝʤʙʨʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʠ 

ʧʝʨʝʜʘʯʫ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ. 

ɽʱʝ ʦʜʥʠʤ ʤʝʭʘʥʠʟʤʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʨʘʟʚʠʪʠʶ ʢʠʩʣʦʨʦʜʥʳʭ ʩʫʜʦʨʦʛ, 

ʩʯʠʪʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʦʨʤʦʟʥʦʛʦ ʤʝʜʠʘʪʦʨʘ ɻɸʄʂ, ʨʘʟʚʠʚʘʶʱʝʝʩʷ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʦʢʠʩʣʝʥʠʷ ʬʝʨʤʝʥʪʘ ʛʣʫʪʘʤʘʪʜʝʢʘʨʙʦʢʩʠʣʘʟʳ, 

ʢʘʪʘʣʠʟʠʨʫʶʱʝʛʦ ʨʝʘʢʮʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ɻɸʄʂ ʠʟ ʛʣʫʪʘʤʘʪʘ, ʘʢʪʠʚʠʨʫʶʱʝʛʦ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʘ [58, 66, 68]. ʇʨʠ ʵʪʦʤ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ɻɸʄʂ ʦʪʤʝʯʘʝʪʩʷ 

ʧʝʨʝʜ ʩʫʜʦʨʦʞʥʳʤ ʧʨʠʩʪʫʧʦʤ, ʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ɻɸʄʂ ʫʚʝʣʠʯʠʚʘʝʪ 

ʚʨʝʤʷ ʜʦ ʨʘʟʚʠʪʠʷ ʠʢʪʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ 

ʩʫʜʦʨʦʞʥʳʡ ʧʨʠʩʪʫʧ ʧʨʠ ʦʪʨʘʚʣʝʥʠʠ ʢʠʩʣʦʨʦʜʦʤ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʝʜʠʥʠʯʥʳʭ ʦʯʘʛʦʚ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʚ ʧʦʜʢʦʨʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʩ 

ʪʝʥʜʝʥʮʠʝʡ ʢ ʩʣʠʷʥʠʶ, ʚʦʚʣʝʯʝʥʠʶ ʥʦʚʳʭ ʟʦʥ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʩ ʫʯʝʪʦʤ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʠʟ-ʧʦʜ ʩʜʝʨʞʠʚʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ 

ʢʦʨʢʦʚʳʭ ʮʝʥʪʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʩʫʜʦʨʦʞʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʚʘʞʥʝʡʰʠʭ ʧʨʠʯʠʥ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʷʤʦʝ ʧʦʚʨʝʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ 

ʢʠʩʣʦʨʦʜʘ ʥʘ ʢʣʝʪʢʫ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʠ ʥʠʪʨʦʟʘʪʠʚʥʳʡ ʩʪʨʝʩʩ, ʥʘʨʫʰʝʥʠʝ 

ʬʫʥʢʮʠʠ ʬʝʨʤʝʥʪʦʚ, ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ ʠ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ. ɺʝʩʦʤʳʡ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʠʢʪʘʣʴʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʚʥʦʩʷʪ ʛʠʧʦʢʩʠʷ, 

ʛʠʧʦʛʣʠʢʝʤʠʷ ʠ ʛʠʧʦʵʨʛʦʟ [10, 25, 59, 104]. ʆʯʝʚʠʜʥʦ ʩʭʦʜʩʪʚʦ ʢʠʩʣʦʨʦʜʥʳʭ 

ʪʦʥʠʢʦ-ʢʣʦʥʠʯʝʩʢʠʭ ʧʨʠʩʪʫʧʦʚ ʩ ʪʘʢʦʚʳʤʠ ʧʨʠ ʵʧʠʣʝʧʩʠʠ.  

1.2 ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ 

ʢʠʩʣʦʨʦʜʘ 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʣʶʜʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʚʳʰʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʛʘʟʦʚʦʡ ʠ ʚʦʜʥʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʜʘʡʚʝʨʦʚ-ʩʧʦʨʪʩʤʝʥʦʚ ʠ 

ʣʶʙʠʪʝʣʝʡ, ʧʨʠʦʙʨʝʣʘ ʚʳʩʦʢʫʶ ʟʥʘʯʠʤʦʩʪʴ [5, 6, 16, 19, 24]. ɼʣʷ ʜʘʡʚʝʨʘ 

ʩʫʜʦʨʦʞʥʳʡ ʧʨʠʩʪʫʧ ʚ ʚʦʜʝ ʥʝʩʝʪ ʦʛʨʦʤʥʳʡ ʨʠʩʢ ʫʪʦʧʣʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ 

ʪʷʞʝʣʝʡʰʝʡ ʬʦʨʤʳ ʧʘʪʦʣʦʛʠʠ ï ʙʘʨʦʪʨʘʚʤʳ ʣʝʛʢʠʭ (ʦʙʞʘʪʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ) [5, 
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6, 16, 25-28]. ɺ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʜʦ ʠʢʪʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝ ʜʦʭʦʜʠʪ, ʥʦ ʜʘʡʚʝʨ 

ʠʩʧʳʪʳʚʘʝʪ ʥʘ ʩʝʙʝ ʚʣʠʷʥʠʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ, ʝʛʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʨʠʪʠʯʝʩʢʠ ʩʥʠʞʘʝʪʩʷ, ʘ ʩʦʩʪʦʷʥʠʝ ʠʩʪʦʱʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪ ʯʝʣʦʚʝʢʘ ʝʱʝ ʦʧʨʝʜʝʣʸʥʥʦʝ ʚʨʝʤʷ ʧʦʩʣʝ 

ʩʧʫʩʢʘ ʧʦʜ ʚʦʜʫ [40]. ɼʣʷ ʩʦʨʝʚʥʫʶʱʝʛʦʩʷ ʩʧʦʨʪʩʤʝʥʘ ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʛʨʦʟʠʪ 

ʫʭʫʜʰʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʘ ʠʣʠ ʜʠʩʢʚʘʣʠʬʠʢʘʮʠʝʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦ ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ ʛʠʧʝʨʦʢʩʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʢʠʩʣʦʨʦʜʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʎʅʉ ʤʦʞʝʪ 

ʥʝʤʥʦʛʦ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʫ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʯʝʣʦʚʝʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ. ɺʳʩʢʘʟʘʥʳ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʣʠʯʝʩʪʚʘ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʚ ʦʨʛʘʥʠʟʤʝ, ʥʦ 

ʜʦʩʪʦʚʝʨʥʳʭ ʧʦʜʪʚʝʨʞʜʝʥʠʡ ʵʪʦʤʫ ʥʝʪ. ʊʘʢʞʝ ʩʦʦʙʱʘʣʦʩʴ ʦ ʧʨʦʷʚʣʝʥʠʠ 

ʘʜʘʧʪʘʮʠʠ ʢ ʛʠʧʝʨʦʢʩʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʠ ʜʝʛʨʘʜʘʮʠʠ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʢ ʥʝʤʫ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʩʫʪʩʪʚʠʷ ʪʘʢʦʛʦ 

ʚʣʠʷʥʠʷ, ʯʪʦ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ɺʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ [13]. ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʤʝʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ 

ʬʘʢʪ ʚʦʟʨʘʩʪʘʥʠʷ ʄʆʂ ʧʦʩʣʝ ʥʘʯʘʣʘ ʪʦʢʩʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʛʠʧʝʨʦʢʩʠʠ. ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʤʝʝʪ ʪʨʠ ʛʨʘʜʘʮʠʠ: 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʝ, ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ, ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʨʝʤʝʥʠ ʨʝʛʠʩʪʨʘʮʠʠ ʫʚʝʣʠʯʝʥʠʷ ʄʆʂ, ʧʨʦʰʝʜʰʝʛʦ ʦʪ ʥʘʯʘʣʘ ʚʦʟʜʝʡʩʪʚʠʷ 

ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʛʦ ʢʠʩʣʦʨʦʜʘ. ʀʩʧʳʪʫʝʤʳʡ ʧʦʤʝʱʘʝʪʩʷ ʚ ʙʘʨʦʢʘʤʝʨʫ, ʚ ʢʦʪʦʨʦʡ 

ʩʦʟʜʘʝʪʩʷ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ 0,15 ʢʇʘ, ʚʢʣʶʯʘʝʪʩʷ ʥʘ ʜʳʭʘʥʠʝ ʯʠʩʪʳʤ 

ʢʠʩʣʦʨʦʜʦʤ. ʂʘʞʜʳʝ 15 ʤʠʥʫʪ ʩʦʧʨʦʚʦʞʜʘʶʱʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʨʘʙʦʪʥʠʢ ʠʟʤʝʨʷʝʪ 

ʫ ʥʝʛʦ ʧʫʣʴʩ ʠ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʪʦʥʦʤʝʪʨʦʤ. ʇʦ ʬʦʨʤʫʣʝ ʉʪʘʨʨʘ 

ʚʳʯʠʩʣʷʝʪʩʷ ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʢʨʘʱʘʝʪʩʷ ʧʨʠ 



29 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʫ ʦʙʩʣʝʜʫʝʤʦʛʦ ʞʘʣʦʙ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ (ʧʨʝʜʚʝʩʪʥʠʢʦʚ 

ʦʪʨʘʚʣʝʥʠʷ) ʠʣʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʄʆʂ. ʇʦʩʣʝ ʵʪʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ. 

ɿʥʘʯʠʪʝʣʴʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʤʝʪʦʜʠʢʠ ʐʠʪʦʚʘ ɸ.ʖ. ʩ ʩʦʘʚʪʦʨʘʤʠ ʩʯʠʪʘʝʤ 

ʥʝʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʧʫʣʴʩʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʡ ʤʝʪʦʜʠʢʠ ʫʚʝʣʠʯʝʥʠʝ ʄʆʂ ʥʘ 1-2% ʦʪ 

ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʟʘʯʘʩʪʫʶ, ʥʝ ʦʪʨʘʞʘʝʪ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʲʷʩʥʝʥʦ ʧʦʛʨʝʰʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʡ ʠʣʠ ʚʣʠʷʥʠʝʤ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ, 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʦʚ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʬʦʨʤʘʣʴʥʦ ʩʣʫʞʠʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʦʩʪʘʥʦʚʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʚʝʨʥʳʭ ʚʳʚʦʜʦʚ [21]. 

ɸʥʘʣʦʛʠʯʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʝʜʣʦʞʝʥʘ ʢʦʣʣʝʢʪʠʚʦʤ ɻʅʎ ʈʌ ʀʥʩʪʠʪʫʪʦʤ 

ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʈɸʅ. ɽʝ ʦʪʣʠʯʠʷʤʠ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʚ ʙʘʨʦʢʘʤʝʨʝ (0,2 ʢʇʘ), ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ, 

ʪʦ ʝʩʪʴ 30 ʤʠʥʫʪ ʠ ʜʚʝ ʛʨʘʜʘʮʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ 

ʢʠʩʣʦʨʦʜʘ. ɺʨʘʯ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡ ʦʙʩʣʝʜʫʝʤʳʭ ʚ ʙʘʨʦʢʘʤʝʨʝ, ʧʨʦʚʦʜʠʪ 

ʠʟʤʝʨʝʥʠʝ ʏʉʉ ʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦ ʧʦʤʝʱʝʥʠʷ ʚ ʙʘʨʦʢʘʤʝʨʫ, ʥʘ 

ʜʝʩʷʪʦʡ, ʜʚʘʜʮʘʪʦʡ ʠ ʪʨʠʜʮʘʪʦʡ ʤʠʥʫʪʝ ʜʳʭʘʥʠʷ ʢʠʩʣʦʨʦʜʦʤ. ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʠ 

ʫʚʝʣʠʯʝʥʠʷ ʄʆʂ ʠʩʧʳʪʫʝʤʳʡ ʧʨʠʟʥʘʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï 

ʫʩʪʦʡʯʠʚʳʤ ʢ ʢʠʩʣʦʨʦʜʥʦʤʫ ʦʪʨʘʚʣʝʥʠʶ ʎʅʉ. 

ʇʦʤʠʤʦ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʩʧʦʩʦʙʘ ʐʠʪʦʚʳʤ ɸ.ʖ. ʠʜʫʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʦʨʘʣʴʥʳʭ ʥʘʛʨʫʟʦʯʥʳʭ ʧʨʦʙ 

[6]. ʀʭ ʠʜʝʷ ʩʦʩʪʦʠʪ ʚ ʧʨʠʝʤʝ ʚʥʫʪʨʴ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ ʤʘʩʩʝ ʪʝʣʘ ʢʦʣʠʯʝʩʪʚʘ 

ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʩʦʣʝʡ ʠ ʧʦʤʝʱʝʥʠʝ ʦʙʩʣʝʜʫʝʤʦʛʦ ʚ ʙʘʨʦʢʘʤʝʨʫ ʜʣʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ ʛʠʧʝʨʙʘʨʠʯʝʩʢʠʤ ʢʠʩʣʦʨʦʜʦʤ. ʇʦʩʣʝ ʩʝʘʥʩʘ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ 

ʦʢʩʠʛʝʥʘʮʠʠ ʧʨʦʚʦʜʷʪʩʷ ʩʙʦʨʳ ʤʦʯʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʵʢʩʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʯʠ ʜʝʣʘʶʪ ʚʳʚʦʜ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ 

ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʠ ʥʘʣʠʯʠʷ ʢʣʠʥʠʯʝʩʢʦʡ 
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ʣʘʙʦʨʘʪʦʨʠʠ ʠʣʠ ʜʦʛʦʚʦʨʘ ʩ ʥʝʡ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʙ ʚʥʝ 

ʫʩʣʦʚʠʡ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʤʝʪʦʜʠʢʘ ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʙʘʣʘʥʩʘ ʦʙʩʣʝʜʫʝʤʳʭ ʜʦ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʙ (ʟʘʙʦʣʝʚʘʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ), ʫʩʣʦʚʠʷ 

ʧʨʦʚʝʜʝʥʠʷ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ ʦʢʩʠʛʝʥʘʮʠʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʠʫʨʝʟ (ʥʘʧʨʠʤʝʨ, 

ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʫʩʠʣʠʚʘʶʱʘʷ ʧʦʪʦʦʪʜʝʣʝʥʠʝ). 

ʅʘʤʠ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ 

ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʨʝʛʫʣʷʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʩʪʨʝʩʩʦʚʦʡ 

ʜʝʟʘʜʘʧʪʘʮʠʦʥʥʦʡ ʨʝʘʢʮʠʠ ʚ ʦʪʚʝʪ ʥʘ ʧʦʚʨʝʞʜʘʶʱʝʝ ʛʠʧʝʨʦʢʩʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

(ɺʉʈ) [61, 83-84, 86, 90, 102, 146]. 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʜʦʪʦʢʩʠʯʝʩʢʦʡ ʬʘʟʳ ʦʪʨʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ ʚ ʪʦʢʩʠʯʝʩʢʫʶ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʩʨʳʚʦʤ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ 

ʤʠʪʦʭʦʥʜʨʠʡ ʠ ʛʠʧʦʵʨʛʦʟʦʤ, ʥʘʢʦʧʣʝʥʠʝʤ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʘʢʪʠʚʥʳʭ ʬʦʨʤ 

ʢʠʩʣʦʨʦʜʘ, ʘʟʦʪʘ ʠ ʠʟʤʝʥʝʥʠʝʤ ʪʦʥʫʩʘ ʩʦʩʫʜʦʚ, ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʙʘʣʘʥʩʘ ʩ ʚʳʨʘʞʝʥʥʦʡ ʚʘʛʦʪʦʥʠʠ ʥʘ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʉʅʉ ʠ ʘʢʪʠʚʘʮʠʠ 

ʘʜʨʝʥʝʨʛʠʯʝʩʢʦʡ ʛʫʤʦʨʘʣʴʥʦʡ ʩʪʠʤʫʣʷʮʠʠ. 

ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʛʫʣʷʮʠʠ ʦʩʥʦʚʥʳʭ ʚʠʪʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠʤʝʶʪ ʩʚʦʝ 

ʦʪʨʘʞʝʥʠʝ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ɺʉʈ [18, 20, 46-47, 90, 97-98, 111, 124, 126]. ʆʞʠʜʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʥʘʧʨʷʞʝʥʠʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʠ 

ʧʦʚʳʰʝʥʠʷ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʪʦʥʫʩʘ [43, 78, 81, 86, 92, 99, 107, 129, 138]. 

ʄʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ɺʉʈ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʫʜʦʨʦʞʥʳʭ ʧʨʠʩʪʫʧʦʚ ʫ ʙʦʣʴʥʳʭ ʵʧʠʣʝʧʩʠʝʡ. ɼʘʪʯʠʢʠ ʧʫʣʴʩʘ 

ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʪʝʣʝ ʧʘʮʠʝʥʪʘ, ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ɺʉʈ [142], 

ʠʥʬʦʨʤʘʮʠʷ ʧʦʩʪʫʧʘʝʪ ʤʝʜʠʮʠʥʩʢʦʤʫ ʧʝʨʩʦʥʘʣʫ ʧʦ ʙʝʩʧʨʦʚʦʜʥʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ. 

ɺʳʨʘʞʝʥʥʦʝ ʩʤʝʱʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʩʪʦʨʦʥʫ ʘʢʪʠʚʘʮʠʠ ʉʅʉ 

ʨʘʩʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʚʠʪʠʷ ʩʦʩʪʦʷʥʠʷ ʩʫʜʦʨʦʞʥʦʡ ʛʦʪʦʚʥʦʩʪʠ, 

ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ [141]. ʆʧʠʩʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 
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ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠʢʪʘʣʴʥʳʭ ʵʧʠʟʦʜʦʚ ʫ ʙʦʣʴʥʳʭ ʨʝʬʨʘʢʪʝʨʥʦʡ 

ʵʧʠʣʝʧʩʠʝʡ ʠ ʨʠʩʢ ʚʥʝʟʘʧʥʦʡ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʡ ʩʤʝʨʪʠ ʧʨʠ ʵʧʠʣʝʧʩʠʠ [101]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʭʦʞʝʩʪʠ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʩʫʜʦʨʦʞʥʦʛʦ ʧʨʠʩʪʫʧʘ 

ʤʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ɺʉʈ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ ʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʢʠʩʣʦʨʦʜʥʳʭ ʩʫʜʦʨʦʛ, ʷʚʣʷʶʱʠʭʩʷ ʠʩʭʦʜʦʤ ʪʦʢʩʠʯʝʩʢʦʡ ʬʦʨʤʳ 

ʦʪʨʘʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ [135, 146]. 

ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʤʝʪʦʜʠʢʠ ɺʉʈ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʩʧʦʨʪʩʤʝʥʘ-ʜʘʡʚʝʨʘ ʚʦ ʚʨʝʤʷ 

ʩʦʚʝʨʰʝʥʠʷ ʧʦʛʨʫʞʝʥʠʡ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʦʠʩʰʝʩʪʚʠʡ [150], ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʘʥʘʣʠʟʘ ɺʉʈ ʜʣʷ ʢʦʥʪʨʦʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʘʪʣʝʪʘ ʚ ʭʦʜʝ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʝʞʜʫ ʟʘʥʷʪʠʷʤʠ ʠ ʧʦʩʣʝ 

ʟʘʙʦʣʝʚʘʥʠʡ [121]. 
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ɻʃɸɺɸ 2. ʄɽʊʆɼʆʃʆɻʀʗ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, 

ʢʫʨʦʨʪʦʣʦʛʠʠ ʠ ʬʠʟʠʦʪʝʨʘʧʠʠ, ʩʝʩʪʨʠʥʩʢʦʛʦ ʜʝʣʘ ʩ ʢʫʨʩʦʤ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ï ʌʝʜʝʨʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʙʠʦʬʠʟʠʯʝʩʢʠʡ ʮʝʥʪʨ ʠʤʝʥʠ ɸ.ʀ. ɹʫʨʥʘʟʷʥʘè. 

2.1 ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʣʠ ʣʠʮʘ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ï ʩʧʦʨʪʩʤʝʥʳ-

ʜʘʡʚʝʨʳ (67 ʯʝʣʦʚʝʢ), ʟʜʦʨʦʚʳʝ, ʛʦʜʥʳʝ ʧʦ ʟʘʢʣʶʯʝʥʠʶ ʚʨʘʯʝʙʥʦʡ ʢʦʤʠʩʩʠʠ ʢ 

ʧʦʜʚʦʜʥʳʤ ʧʦʛʨʫʞʝʥʠʷʤ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 24,22Ñ1,98 ʣʝʪ. 

ɿʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʨʘʟʲʷʩʥʝʥ ʦʙʲʝʤ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʭ ʩʫʱʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʜʦʨʦʚʴʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʙʝʩʝʜʦʚʘʥʠʷ ʦʪ ʢʘʞʜʦʛʦ ʧʦʣʫʯʝʥʦ 

ʧʠʩʴʤʝʥʥʦʝ ʜʦʙʨʦʚʦʣʴʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ.  

ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʪʚʝʨʞʜʝʥ ʨʝʰʝʥʠʝʤ ʵʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʧʨʠ ʌɻɹʋ 

ɻʅʎ ʌʄɹʎ ʠʤ. ɸ.ʀ. ɹʫʨʥʘʟʷʥʘ ʌʄɹɸ ʈʦʩʩʠʠ ʦʪ 14.11.2019 ˉ 33ʙ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʍʝʣʴʩʠʥʢʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ 2013 ʛʦʜʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʭʦʜʠʣʦ ʚ ʪʨʠ ʵʪʘʧʘ. ʅʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ 

ʧʨʦʚʦʜʠʣʩʷ ʦʧʨʦʩ ʞʘʣʦʙ ʥʘ ʟʜʦʨʦʚʴʝ, ʦʩʤʦʪʨ ʚʨʘʯʘ ʜʣʷ ʜʦʧʫʩʢʘ ʢ ʧʦʜʚʦʜʥʳʤ 

ʧʦʛʨʫʞʝʥʠʷʤ, ʪʝʨʤʦʤʝʪʨʠʷ, ʠʟʤʝʨʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʟʘʧʠʩʴ 

ʧʦʢʘʟʘʪʝʣʝʡ ɺʉʈ.  

ʇʦʩʣʝ ʵʪʦʛʦ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʜʚʫʭ ʦʙʩʣʝʜʫʝʤʳʭ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʚʨʘʯʘ 

ʧʦʤʝʱʘʣʠ ʚ ʙʘʨʦʢʘʤʝʨʫ ʠ ʧʨʦʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦ ʩʧʦʩʦʙʫ ɸ.ʖ. ʐʠʪʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [13], ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʦʜʦʣʞʘʷ ʨʝʛʠʩʪʨʘʮʠʶ ɺʉʈ.  

ʊʨʝʪʠʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʦʢʦʥʯʘʥʠʠ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ 

ʦʢʩʠʛʝʥʘʮʠʠ. ʀʩʧʳʪʫʝʤʳʭ ʚʦʟʚʨʘʱʘʣʠ ʚ ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʟʘʧʠʩʠ ɺʉʈ ʚ ʧʦʢʦʝ, 
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ʨʘʟʤʝʱʘʣʠ ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ ʠ ʧʦʩʣʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʧʨʦʷʚʣʝʥʠʡ ʢʣʠʥʦʩʪʘʪʠʯʝʩʢʦʡ 

ʨʝʘʢʮʠʠ ʧʨʦʠʟʚʦʜʠʣʠ 5-ʤʠʥʫʪʥʫʶ ʟʘʧʠʩʴ ɺʉʈ [111, 122-123, 128]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣʠ, ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʠ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ. 

2.2 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2.2.1 ʆʙʱʝʢʣʠʥʠʯʝʩʢʠʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʠʚʥʳʡ ʦʩʤʦʪʨ, ʠʟʤʝʨʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʧʫʣʴʩʘ 

ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʰʫʤʦʠʟʦʣʠʨʦʚʘʥʥʦʤ ʧʦʤʝʱʝʥʠʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ  

22Ñ1 
ʦ
ʉ ʫʪʨʦʤ ʩ 10 ʜʦ 12 ʯʘʩʦʚ ʤʝʪʦʜʦʤ ʪʦʥʦʤʝʪʨʠʠ ʩʠʜʷ ʚ ʧʦʢʦʝ (ʧʦʩʣʝ  

1-3 ʤʠʥʫʪ ʦʪʜʳʭʘ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʫʣʴʩʘ) ʧʨʠ ʧʦʤʦʱʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʪʦʥʦʤʝʪʨʘ A&D UA-1100 (A&D Company Ltd., Tokyo, Japan), ʚʩʝ ʜʘʥʥʳʝ 

ʪʦʥʦʤʝʪʨʘ ʚʝʨʠʬʠʮʠʨʦʚʘʣʠʩʴ ʧʦʚʪʦʨʥʳʤ ʠʟʤʝʨʝʥʠʝʤ ʜʨʫʛʠʤ ʧʨʠʙʦʨʦʤ ʪʘʢʦʡ ʞʝ 

ʤʦʜʝʣʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʣʠ ʧʷʪʠʤʠʥʫʪʥʫʶ ʟʘʧʠʩʴ ɺʉʈ ʚ ʧʦʢʦʝ, ʧʦʣʦʞʝʥʠʠ 

ʩʠʜʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʦʚ ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʠ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʩʪʠʤʫʣʷʮʠʠ ʠ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʠ 

[123]. ʀʩʧʳʪʫʝʤʳʤ ʟʘʧʨʝʱʘʣʦʩʴ ʚ ʵʪʦʪ ʜʝʥʴ ʜʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʫʨʠʪʴ ʠ ʧʨʠʥʠʤʘʪʴ 

ʧʠʱʫ, ʥʘʨʫʰʠʚʰʠʭ ʟʘʧʨʝʪ, ʘ ʪʘʢʞʝ ʣʠʮ ʩ ʧʨʠʟʥʘʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪʩʪʨʘʥʷʣʠ ʦʪ 

ʠʩʧʳʪʘʥʠʡ [128]. 

ʉʨʘʟʫ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʚʫʭ ʦʙʩʣʝʜʫʝʤʳʭ ʩʦʚʤʝʩʪʥʦ ʩ 

ʤʝʜʠʮʠʥʩʢʠʤ ʨʘʙʦʪʥʠʢʦʤ ʨʘʟʤʝʱʘʣʠ ʩʠʜʷ ʚ ʪʨʝʭʤʝʩʪʥʦʡ ʚʦʜʦʣʘʟʥʦʡ ʙʘʨʦʢʘʤʝʨʝ 

ʈɹʂ-1400 (ʆʆʆ çɼʘʡʚʪʝʭʥʦʩʝʨʚʠʩè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ), ʚ ʢʦʪʦʨʦʡ 

ʩʦʟʜʘʚʘʣʦʩʴ ʘʙʩʦʣʶʪʥʦʝ ʜʘʚʣʝʥʠʝ 0,25 ʄʇʘ. ʆʙʩʣʝʜʫʝʤʳʭ ʧʝʨʝʚʦʜʠʣʠ ʥʘ 

ʜʳʭʘʥʠʝ 100% ʤʝʜʠʮʠʥʩʢʠʤ ʢʠʩʣʦʨʦʜʦʤ ʯʝʨʝʟ ʢʠʩʣʦʨʦʜʥʳʝ ʤʘʩʢʠ, 

ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʠʟʦʣʠʨʦʚʘʥʥʦʤʫ ʢʠʩʣʦʨʦʜʥʦʤʫ ʢʦʥʪʫʨʫ (ʚʳʜʦʭ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ). ʄʝʜʠʮʠʥʩʢʠʡ ʨʘʙʦʪʥʠʢ ʢʘʞʜʳʝ 15 ʤʠʥʫʪ ʧʨʦʠʟʚʦʜʠʣ 

ʠʟʤʝʨʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʧʫʣʴʩʘ ʠʩʧʳʪʫʝʤʳʭ, ʦʮʝʥʠʚʘʣ 

ʩʫʙʲʝʢʪʠʚʥʳʝ ʠ ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʠʟʥʘʢʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ. 

ʅʝʤʝʜʣʝʥʥʦ ʧʨʦʠʟʚʦʜʠʣʩʷ ʨʘʩʯʝʪ ʄʆʂ [13]. ɺ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʞʘʣʦʙ ʥʘ 
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ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠʣʠ ʧʨʠʟʥʘʢʦʚ ʫʚʝʣʠʯʝʥʠʷ ʄʆʂ, ʘ ʪʘʢʞʝ ʧʦ ʠʩʪʝʯʝʥʠʠ 

75 ʤʠʥʫʪ ʜʳʭʘʥʠʷ ʢʠʩʣʦʨʦʜʦʤ ʠʩʧʳʪʫʝʤʳʭ ʚʳʚʦʜʠʣʠ ʠʟ ʙʘʨʦʢʘʤʝʨʳ, ʚʦʟʚʨʘʱʘʣʠ 

ʚ ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʟʘʧʠʩʠ ɺʉʈ ʚ ʧʦʢʦʝ, ʨʘʟʤʝʱʘʣʠ ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ ʠ ʧʦʩʣʝ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʢʣʠʥʦʩʪʘʪʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʧʨʦʠʟʚʦʜʠʣʠ ʧʷʪʠʤʠʥʫʪʥʫʶ ʟʘʧʠʩʴ 

ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ɻɹʆ ʧʦʩʪʦʷʥʥʦ ʚʝʣʘʩʴ ʟʘʧʠʩʴ 

ʧʦʢʘʟʘʪʝʣʝʡ ɺʉʈ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʛʨʫʜʥʳʭ ʜʘʪʯʠʢʦʚ, ʧʝʨʝʜʘʚʘʚʰʠʭ ʠʥʬʦʨʤʘʮʠʶ 

ʧʦ Bluetooth ʢʘʥʘʣʫ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ɺ ʮʝʣʷʭ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʝʣʘʩʴ ʬʠʢʩʘʮʠʷ ʚʨʝʤʝʥʠ 

ʥʘʯʘʣʘ ʠ ʟʘʚʝʨʰʝʥʠʷ ʚʩʝʭ ʵʪʘʧʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɿʘʧʠʩʴ ʜʘʥʥʳʭ ɺʉʈ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʜʘʪʯʠʢʦʤ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ Polar H10 

(Polar Electro Oy, Finland) [61, 71-72, 74, 95] ʩʦ ʩʤʘʨʪʬʦʥʦʤ ʥʘ ʙʘʟʝ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ Android OS ʠ ʧʨʠʣʦʞʝʥʠʷ Elite HRV 4.5.1 ʜʣʷ Android OS (Elite HRV 

LLC) [122-123].  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʇʕɺʄ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ Kubios HRV Standard 3.2.0 (Kubios Oy, Finland), ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʪʝʧʝʥʴʶ ʢʦʨʨʝʢʮʠʠ ʘʨʪʝʬʘʢʪʦʚ (Very strong) [89, 134] ʠ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʳʩʪʨʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʯʘʩʪʦʪʥʦʛʦ ʜʦʤʝʥʘ ɺʉʈ [115].  

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʛʨʘʤʤ ʦʧʨʝʜʝʣʷʣʠ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ɺʉʈ:  

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ (PNS index);  

ʩʠʤʧʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ (SNS index);  

ʩʨʝʜʥʶʶ ʜʣʠʥʫ ʠʥʪʝʨʚʘʣʘ RR (Mean RR, ʤʩ);  

ʩʨʝʜʥʶʶ ʏʉʉ (Mean HR, ʫʜʘʨ/ʤʠʥʫʪʘ);  

ʢʦʨʝʥʴ ʢʚʘʜʨʘʪʥʳʡ ʠʟ ʠʥʜʝʢʩʘ ʥʘʧʨʷʞʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʧʦ 

ɹʘʝʚʩʢʦʤʫ ʈ.ʄ. (Stress index) [1];  

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʝʞʫʜʘʨʥʳʭ ʠʥʪʝʨʚʘʣʦʚ (STD RR, ʤʩ);  

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʏʉʉ (STD HR, ʫʜʘʨ/ʤʠʥʫʪʘ);  

ʤʠʥʠʤʘʣʴʥʫʶ ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʏʉʉ (HR min; HR max, ʫʜʘʨ/ʤʠʥʫʪʘ);  
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ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʣʠʯʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ RR 

(RMSSD, ʤʩ);  

ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ RR, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ, 

ʯʝʤ ʥʘ 50 ʤʩ (NN50);  

ʧʨʦʮʝʥʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ RR, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ, ʯʝʤ 

ʥʘ 50 ʤʩ (pNN50, %);  

ʪʨʝʫʛʦʣʴʥʳʡ ʠʥʜʝʢʩ ɺʉʈ - ʮʝʣʦʝ ʦʪ ʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠʥʪʝʨʚʘʣʴʥʦʡ 

ʛʠʩʪʦʛʨʘʤʤʳ RR ʥʘ ʩʚʦʶ ʚʳʩʦʪʫ (RR triangular index);  

ʙʘʟʦʚʫʶ ʰʠʨʠʥʫ (ʰʠʨʠʥʫ ʦʩʥʦʚʘʥʠʷ) ʛʠʩʪʦʛʨʘʤʤʳ ʠʥʪʝʨʚʘʣʦʚ RR (TINN, 

ʤʩ) [123]. 

ɺ ʯʘʩʪʦʪʥʦʤ ʜʦʤʝʥʝ ʘʥʘʣʠʟʘ ɺʉʈ ʚʳʯʠʩʣʷʣʠ ʧʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ ʧʘʨʘʤʝʪʨʳ: 

ʧʠʢʦʚʫʶ ʯʘʩʪʦʪʫ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (VLF, ɻʮ);  

ʧʠʢʦʚʫʶ ʯʘʩʪʦʪʘ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (LF, ɻʮ);  

ʧʠʢʦʚʫʶ ʯʘʩʪʦʪʫ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (HF, ɻʮ);  

ʘʙʩʦʣʶʪʥʫʶ ʤʦʱʥʦʩʪʴ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ (0-0,04 ɻʮ) ʜʠʘʧʘʟʦʥʘ (VLF, 

ʤʩ
2
);  

ʘʙʩʦʣʶʪʥʫʶ ʤʦʱʥʦʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (0,04-0,15 ɻʮ)  

(LF, ʤʩ
2
);  

ʘʙʩʦʣʶʪʥʫʶ ʤʦʱʥʦʩʪʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ (0,15-0,4 ɻʮ) ʜʠʘʧʘʟʦʥʘ  

(HF, ʤʩ
2
);  

ʣʦʛʘʨʠʬʤ ʤʦʱʥʦʩʪʠ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (VLF, log);  

ʣʦʛʘʨʠʬʤ ʤʦʱʥʦʩʪʠ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (LF, log);  

ʣʦʛʘʨʠʬʤ ʤʦʱʥʦʩʪʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (HF, log); 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (0-0,04 ɻʮ) 

(VLF, %);  

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ (0,04-0,15 ɻʮ) ʜʠʘʧʘʟʦʥʘ  

(LF, %);  

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ (0,15-0,4 ɻʮ) ʜʠʘʧʘʟʦʥʘ (HF, 

%);  
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ʘʙʩʦʣʶʪʥʫʶ ʤʦʱʥʦʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ (0,04-0,15 ɻʮ) ʜʠʘʧʘʟʦʥʘ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ (LF, n.u.);  

ʘʙʩʦʣʶʪʥʫʶ ʤʦʱʥʦʩʪʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ (0,15-0,4 ɻʮ) ʜʠʘʧʘʟʦʥʘ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ (HF, n.u.);  

ʦʙʱʫʶ ʤʦʱʥʦʩʪʴ ʩʧʝʢʪʨʘ ɺʉʈ (Total power, ʤʩ
2
);  

ʦʪʥʦʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʢ ʤʦʱʥʦʩʪʠ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (LF/HF, ratio) [123]. 

ʀʟ ʥʝʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ: 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʣʠʥʠʠ ʠʜʝʥʪʠʯʥʦʩʪʠ ʥʘ ʛʨʘʬʠʢʝ 

ʇʫʘʥʢʘʨʝ (SD1, ʤʩ);  

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʜʦʣʴ ʣʠʥʠʠ ʠʜʝʥʪʠʯʥʦʩʪʠ ʥʘ ʛʨʘʬʠʢʝ ʇʫʘʥʢʘʨʝ 

(SD2, ʤʩ);  

ʦʪʥʦʰʝʥʠʝ SD2 ʢ SD1 (SD2/SD1, ratio);  

ʧʨʠʙʣʠʞʝʥʥʫʶ ʵʥʪʨʦʧʠʶ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʨʝʛʫʣʷʨʥʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʤʝʞʫʜʘʨʥʳʭ ʠʥʪʝʨʚʘʣʦʚ (approximate entropy, ApEn);  

ʚʳʙʦʨʦʯʥʫʶ ʵʥʪʨʦʧʠʶ, ʢʦʪʦʨʘʷ ʠʟʤʝʨʷʝʪ ʨʝʛʫʣʷʨʥʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʤʝʞʫʜʘʨʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʚʳʙʦʨʢʠ (sample entropy,  

SampEn);  

ʙʝʩʪʨʝʥʜʦʚʳʡ ʘʥʘʣʠʟ ʢʦʣʝʙʘʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʡ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ 

(alpha 1);  

ʙʝʩʪʨʝʥʜʦʚʳʡ ʘʥʘʣʠʟ ʢʦʣʝʙʘʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʡ ʜʦʣʛʦʩʨʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ 

(alpha 2) [123]. 

2.2.2 ʄʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ɺʉʈ ʚʥʦʩʠʣʠʩʴ ʚ ʪʘʙʣʠʯʥʳʡ ʨʝʜʘʢʪʦʨ Microsoft Excel 

2016 ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 

ɿʘʧʠʩʠ ɺʉʈ ʚʦ ʚʨʝʤʷ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ ʦʢʩʠʛʝʥʘʮʠʠ ʬʨʘʛʤʝʥʪʠʨʦʚʘʣʠʩʴ ʥʘ 

ʦʪʨʝʟʢʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 5 ʤʠʥʫʪ ʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʦʪʜʝʣʴʥʦ [53, 117, 122-123]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʦʥʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʪʠʧʘ (ʛʨʫʧʧʳ): 
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1 ʪʠʧ ï ʟʘʧʠʩʠ, ʦʪʨʘʞʘʶʱʠʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ, ʚ ʪʝʯʝʥʠʝ 

ʢʦʪʦʨʳʭ ʄʆʂ ʠ ʏʉʉ ʩʥʠʞʘʣʠʩʴ ʠʣʠ ʦʩʪʘʚʘʣʠʩʴ ʥʝʠʟʤʝʥʥʳʤʠ; 

2 ʪʠʧ ï ʬʨʘʛʤʝʥʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʨʝʤʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʪʦʥʫʩʘ 

ʉʅʉ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʚʦʡʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʏʉʉ, ʥʦ ʢʦʪʦʨʳʝ ʥʝ 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʄʆʂ, ʟʘ ʢʦʪʦʨʳʤʠ ʩʣʝʜʦʚʘʣʠ 

ʧʝʨʠʦʜʳ ʚʘʛʦʪʦʥʠʠ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʢʘʢ ʟʘʧʠʩʠ 1 ʪʠʧʘ; 

3 ʪʠʧ ï ʦʪʨʝʟʢʠ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʝʩʷ ʚʳʨʘʞʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʏʉʉ ʠ 

ʫʚʝʣʠʯʝʥʠʝʤ ʄʆʂ, ʩʣʫʞʠʚʰʠʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʝʢʨʘʱʝʥʠʷ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ 

ʦʢʩʠʛʝʥʘʮʠʠ ʠ ʨʘʩʮʝʥʠʚʘʝʤʳʤ ʢʘʢ ʨʘʟʚʠʪʠʝ ʜʝʢʦʤʧʝʥʩʘʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟʫ ʧʦʜʚʝʨʛʘʣʠʩʴ ʟʘʧʠʩʠ ɺʉʈ ʜʦ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ 

ʦʢʩʠʛʝʥʘʮʠʠ ʠ ʧʦʩʣʝ ʥʝʝ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ Statistics ʚ 

Python, ʧʨʦʛʨʘʤʤʳ StatTech v. 3.1.6 [7]. 

ɼʣʷ ʨʘʩʯʸʪʘ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʙʣʶʜʝʥʠʡ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʥʝʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʛʨʫʧʧ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʨʤʫʣʫ: 

N = 2* (Za/2 + Zb)
2
 /(d/SD)

2
, 

ʛʜʝ N ïʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʦʙʲʝʤ ʚʳʙʦʨʢʠ; Za/2 ʠ Zb ï ʟʥʘʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʚʝʨʦʷʪʥʦʩʪʠ a/2 ʠ b ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; d ï ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ 

ʨʘʟʥʦʩʪʴ ʛʨʫʧʧʦʚʳʭ ʩʨʝʜʥʠʡ ʟʥʘʯʝʥʠʡ; SD ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

ʇʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05 ʠ ʤʦʱʥʦʩʪʠ ʢʨʠʪʝʨʠʷ 0,80 ʦʙʲʸʤ ʚʳʙʦʨʢʠ 

ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ 20,5 ʧʘʮʠʝʥʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʧʳʪʫʝʤʳʭ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 21. ʆʙʲʸʤ ʚʳʙʦʨʢʠ 

ʜʦʩʪʘʪʦʯʝʥ [2, 14]. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʠʚʘʣʠʩʴ ʥʘ ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʐʘʧʠʨʦ-ʋʠʣʢʘ (ʧʨʠ ʯʠʩʣʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʤʝʥʝʝ 50) ʠʣʠ ʢʨʠʪʝʨʠʷ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ (ʧʨʠ ʯʠʩʣʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʙʦʣʝʝ 50) [2, 106, 113]. 
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ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʠʤʝʶʱʠʝ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, 

ʦʧʠʩʳʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ (M) ʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʦʪʢʣʦʥʝʥʠʡ (SD), ʛʨʘʥʠʮ 95% ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ (95% ɼʀ) [118, 144-145]. 

ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ 

ʦʧʠʩʳʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʤʝʜʠʘʥʳ (Me) ʠ ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʢʚʘʨʪʠʣʝʡ (Q1 ï 

Q3). 

ʉʨʘʚʥʝʥʠʝ ʜʚʫʭ ʛʨʫʧʧ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʠʤʝʶʱʝʤʫ 

ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʚʝʥʩʪʚʘ ʜʠʩʧʝʨʩʠʡ ʚʳʧʦʣʥʷʣʦʩʴ ʩ 

ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ, ʧʨʠ ʥʝʨʘʚʥʳʭ ʜʠʩʧʝʨʩʠʷʭ ʚʳʧʦʣʥʷʣʦʩʴ ʩ 

ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ ʋʵʣʯʘ. 

ʉʨʘʚʥʝʥʠʝ ʜʚʫʭ ʛʨʫʧʧ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ, ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ U-ʢʨʠʪʝʨʠʷ 

ʄʘʥʥʘ-ʋʠʪʥʠ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʪʨʝʭ ʠ ʙʦʣʝʝ ʩʚʷʟʘʥʥʳʭ ʛʨʫʧʧ ʧʦ ʥʦʨʤʘʣʴʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʤʫ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʧʨʠʟʥʘʢʫ ʧʨʠʤʝʥʷʣʩʷ ʦʜʥʦʬʘʢʪʦʨʥʳʡ 

ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩ ʧʦʚʪʦʨʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʚ ʜʠʥʘʤʠʢʝ ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʘ ʇʠʣʣʘʷ (Pillaiôs 

Trace). ɸʧʦʩʪʝʨʠʦʨʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʧʘʨʥʦʛʦ t-ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ ʩ ʧʦʧʨʘʚʢʦʡ ʍʦʣʤʘ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʪʨʝʭ ʠ ʙʦʣʝʝ ʟʘʚʠʩʠʤʳʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ 

ʌʨʠʜʤʘʥʘ ʩ ʘʧʦʩʪʝʨʠʦʨʥʳʤʠ ʩʨʘʚʥʝʥʠʷʤʠ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʂʦʥʦʚʝʨʘ-ʀʤʘʥʘ 

ʩ ʧʦʧʨʘʚʢʦʡ ʍʦʣʤʘ [2, 144]. 
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ɻʃɸɺɸ 3. ʈɽɿʋʃʔʊɸʊʓ ʉʆɹʉʊɺɽʅʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

3.1 ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʩʧʳʪʫʝʤʳʭ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ 

ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 67 ʤʫʞʯʠʥ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʠʣ 24,22Ñ1,98 ʣʝʪ, ʨʦʩʪ ï 177,33Ñ5,55 ʩʤ, ʤʘʩʩʘ ʪʝʣʘ ï 74,00Ñ7,25 ʢʛ.  

ʇʨʠ ʦʮʝʥʢʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ 

ɺʉʈ ʫ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʦʚ ʩʦʩʪʘʚʠʣʠ 0,97Ñ0,70 ʠ 1,31Ñ1,03 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʤʝʜʠʘʥʘ ʚʝʣʠʯʠʥʳ ʩʪʨʝʩʩ-ʠʥʜʝʢʩʘ ʩʦʩʪʘʚʠʣʘ 13,86. ʄʝʜʠʘʥʳ 

ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʠʥʪʝʨʚʘʣʘ RR ʠ STD RR ʩʦʩʪʘʚʠʣʠ 840,1 ʤʩ ʠ 28,2 ʤʩ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʥʷʷ ʏʉʉ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʏʉʉ, ʤʠʥʠʤʘʣʴʥʳʝ ʠ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʏʉʉ ʩʦʩʪʘʚʠʣʠ 73,12Ñ 0,49, 2,70Ñ0,72, 65,42Ñ9,68 ʠ 

86,92Ñ12,66 ʫʜ/ʤʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʝʜʠʘʥʘ RMSSD ʠ NNxx ʩʦʩʪʘʚʠʣʘ 21,15 ʤʩ 

ʠ 9 ʫʜ., ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ pNNxx ï 3,04Ñ2,13 %. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ɺʉʈ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʪʨʠʘʥʛʫʣʷʨʥʦʛʦ ʠʥʜʝʢʩʘ (8,25Ñ1,67) ʠ ʧʦʢʘʟʘʪʝʣʷ TINN (154,99Ñ31,89 ʤʩ). 

ɼʣʷ ʥʝʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: ʩʨʝʜʥʷʷ 

ʚʝʣʠʯʠʥʘ SD1 ʩʦʩʪʘʚʠʣʘ 15Ñ3 ʤʩ, ʤʝʜʠʘʥʘ SD2 ï 37,82 ʤʩ, ʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥ 

ʜʨʫʛ ʢ ʜʨʫʛʫ ʩʦʩʪʘʚʠʣʦ 2,65Ñ0,61. ʄʝʜʠʘʥʘ ʵʥʪʨʦʧʠʠ ApEn ʩʦʩʪʘʚʠʣʘ 1,03, 

ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʵʥʪʨʦʧʠʠ SampEn ï 1,35Ñ0,33. ʄʝʜʠʘʥʳ ʙʝʩʪʨʝʥʜʦʚʦʛʦ 

ʘʥʘʣʠʟʘ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʦʩʪʘʚʠʣʠ 1,28 ʠ 0,37 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʯʘʩʪʦʪʥʦʡ ɺʉʈ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʊʘʙʣʠʮʝ 1. 

ʋ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʦʮʝʥʠʚʘʣʘʩʴ ʠʩʭʦʜʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ 

ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ, ʧʨʠʥʷʪʦʡ ʚ ʚʦʜʦʣʘʟʥʦʡ ʤʝʜʠʮʠʥʝ 

[13]. ʉʦʛʣʘʩʥʦ ʦʮʝʥʢʝ, ʠʩʧʳʪʫʝʤʳʝ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ɻʨʫʧʧʫ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʩʦʩʪʘʚʠʣʠ 21 ʯʝʣʦʚʝʢ (31,3 %), ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ï 24 ʯʝʣʦʚʝʢʘ 

(35,8 %), ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ï 22 ʯʝʣʦʚʝʢʘ (32,9 %). 
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ʊʘʙʣʠʮʘ 1 ï ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ 

ʨʠʪʤʘ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ 

ʇʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʥʦʡ 

ʦʙʣʘʩʪʠ ɺʉʈ 
MÑSD / Me 

95% ɼʀ / 

Qϛ ï Qϝ 
min max 

VLF, ɻʮ (Me) 0,03 0,03 ï 0,04 0,02 0,04 

LF, ɻʮ (Me) 0,09 0,06 ï 0,10 0,04 0,14 

HF, ɻʮ (Me) 0,20 0,17 ï 0,24 0,15 0,45 

VLF, ʤʩ
2
 (Me) 54,42 25,75 ï 104,56 19,81 131,37 

LF, ʤʩ
2
 (Me) 493,27 414,24 ï 798,87 101,43 1759,50 

HF, ʤʩ
2
 (MÑSD) 174,37Ñ85,11 153,61 ï 195,13 24,38 450,60 

VLF, log (Me) 3,78 3,25 ï 4,52 2,99 4,88 

LF, log (Me) 6,18 5,84 ï 6,28 5,31 7,47 

HF, log (Me) 5,15 4,54 ï 5,50 3,19 6,11 

VLF, % (Me) 7,56 4,02 ï 10,67 1,58 19,11 

LF, % (Me) 67,40 56,58 ï 74,63 33,27 90,86 

HF, % (MÑSD) 26,65Ñ12,27 23,66 ï 29,64 5,48 53,54 

LF, ʫʩʣ. ʝʜ. (MÑSD) 71,30Ñ13,19 68,08 ï 74,51 38,30 94,31 

HF, ʫʩʣ. ʝʜ. (MÑSD) 28,85Ñ12,70 25,75 ï 31,95 5,68 61,64 

Total power, ʤʩ
2
 (Me) 688,95 594,56 ï 881,76 249,04 1936,50 

LF/HF ratio (Me) 2,42 1,64 ï 4,35 0,62 11,70 

3.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʳʪʫʝʤʳʭ ʧʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

3.2.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʳʪʫʝʤʳʭ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʧʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

ɺ ʛʨʫʧʧʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʙʳʣ ʚʢʣʶʯʝʥ 21 ʠʩʧʳʪʫʝʤʳʡ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʩʦʩʪʘʚʠʣ 24,00Ñ1,48 ʣʝʪ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʪʝʣʘ ï 72,06Ñ5,10 ʢʛ, ʩʨʝʜʥʠʡ ʨʦʩʪ ï 
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178,05Ñ4,89 ʩʤ. ʇʦʢʘʟʘʪʝʣʠ ɺʉʈ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʚ ʛʨʫʧʧʝ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ 

ʇʦʢʘʟʘʪʝʣʠ MÑSD / Me 
95% ɼʀ / Qϛ ï 

Qϝ 
min max 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

(ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

PNS index (Me) -0,97 -1,06 ï -0,17 -1,44 0,12 

SNS index 

(MÑSD) 
0,97 Ñ 0,66 0,67 ï 1,27 -0,02 1,87 

Stress index 

(MÑSD) 
13,94 Ñ 2,34 12,87 ï 15,00 9,73 17,88 

Mean RR, ʤʩ 

(Me) 
825,94 808,63 ï 994,41 734,82 1011,68 

STD RR, ʤʩ 

(MÑSD) 
30,82 Ñ 5,50 28,32 ï 33,33 21,38 42,49 

Mean HR, ʫʜ/ʤʠʥ 

(Me) 
72,64 60,34 ï 74,20 59,31 81,65 

STD HR, ʫʜ/ʤʠʥ 

(Me) 
3,27 2,42 ï 3,54 1,67 3,91 

Min HR, ʫʜ/ʤʠʥ 

(Me) 
62,65 56,11 ï 67,96 48,40 70,32 

Max HR, ʫʜ/ʤʠʥ 

(MÑSD) 
87,78 Ñ 12,49 82,09 ï 93,46 69,53 108,60 

RMSSD, ʤʩ 

(MÑSD) 
21,34 Ñ 1,86 20,50 ï 22,19 16,31 24,89 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮ r2 

ʇʦʢʘʟʘʪʝʣʠ MÑSD / Me 
95% ɼʀ / Qϛ ï 

Qϝ 
min max 

NNxx, ʫʜ 

(MÑSD) 
10,67 Ñ 2,42 9,57 ï 11,77 6,00 16,00 

pNNxx, % (Me) 2,99 2,98 ï 4,35 0,98 4,78 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

(ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

RR tri index 

(MÑSD) 
8,67 Ñ 1,14 8,15 ï 9,19 6,48 10,65 

TINN, ʤʩ (Me) 160,00 151,00 ï 168,00 139,00 262,00 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

VLF, ɻʮ (Me) 0,03 0,03 ï 0,04 0,02 0,04 

LF, ɻʮ (Me) 0,09 0,06 ï 0,11 0,05 0,14 

HF, ɻʮ (Me) 0,20 0,16 ï 0,23 0,16 0,28 

VLF, ʤʩ
2 
(Me) 28,44 21,54 ï 107,72 20,15 108,07 

LF, ʤʩ
2 
(Me) 495,19 493,27 ï 811,51 488,98 915,83 

HF, ʤʩ
2 
(Me) 193,64 140,19 ï 253,54 123,80 450,60 

VLF, log (Me) 3,35 3,07 ï 4,68 3,00 4,68 

LF, log (Me) 6,20 6,19 ï 6,20 5,80 6,82 

HF, log (MÑSD) 5,21 Ñ 0,63 4,92 ï 5,49 4,11 6,11 

VLF, % (Me) 7,58 2,80 ï 10,67 1,58 11,49 

LF, % (Me) 67,28 57,44 ï 67,92 50,73 68,97 

HF, % (Me) 29,27 24,94 ï 31,13 19,53 46,34 

LF, ʫʩʣ. ʝʜ. (Me) 69,88 62,26 ï 71,95 52,26 78,26 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮ r2 

ʇʦʢʘʟʘʪʝʣʠ MÑSD / Me 
95% ɼʀ / Qϛ ï 

Qϝ 
min max 

HF, ʫʩʣ. ʝʜ. (Me) 30,12 28,03 ï 31,64 22,06 47,74 

Total power, ʤʩ
2 

(Me) 
719,88 717,96 ï 912,54 519,88 1412,87 

LF/HF ratio (Me) 2,16 1,64 ï 2,57 1,09 3,53 

ʆʮʝʥʢʘ ʥʝʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

SD1, ʤʩ (MÑSD) 15 Ñ 2 14 ï 16 12 20 

SD2, ʤʩ (MÑSD) 40,20 Ñ 6,59 37,20 ï 43,20 29,47 56,66 

SD2/SD1 ratio 

(Me) 
2,63 2,11 ï 2,88 2,04 3,04 

ApEn (Me)  1,03 0,87 ï 1,08 0,61 1,12 

SampEn (MÑSD) 1,28 Ñ 0,28 1,15 ï 1,40 0,86 1,66 

Alpha 1 (Me) 1,27 1,25 ï 1,43 1,14 1,44 

Alpha 2 (Me) 0,37 0,28 ï 0,42 0,18 0,66 

ʇʨʠ ʦʮʝʥʢʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʜʦ ʠ ʧʦʩʣʝ ɻɹʆ, ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 1, 

2 ʠ 3 ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʧʨʠ ʟʘʧʠʩʷʭ ɺʉʈ 1 ʪʠʧʘ ʦʩʪʘʚʘʣʦʩʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʤʝʥʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʥʘʯʝʥʠʷʤ ʜʦ ɻɹʆ (ʨ>0,05). ɿʘʧʠʩʠ 2 

ʠ 3 ʪʠʧʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ, ʯʪʦ ʥʝ 

ʷʚʠʣʦʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʠʟʤʝʥʝʥʠʝʤ (ʨ>0,05), ʦʜʥʘʢʦ ʦʪʤʝʯʝʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ, ʨ=0,011 ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 3 ʪʠʧʘ (ʈʠʩʫʥʦʢ 2).  

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʝʛʦ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʚʦ ʚʨʝʤʷ ʟʘʧʠʩʝʡ 1 ʠ 2 ʪʠʧʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʧʦʢʘʟʘʪʝʣʶ ʜʦ ɻɹʆ (ʨ>0,05). ʇʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ ʚʳʷʚʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ 
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ʨʦʩʪ ʠʥʜʝʢʩʘ ʩ 0,35 ʜʦ 0,74 (ʨ=0,002), ʘ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ ï ʨʝʟʢʦʝ 

ʩʥʠʞʝʥʠʝ ʜʦ 0,08 (ʨ=0,010). ɻʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ 

ʠʥʜʝʢʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 3. 

 

ʈʠʩʫʥʦʢ 2 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 

 

ʈʠʩʫʥʦʢ 3 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 

ʀʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʡ ʜʣʠʥʳ RR ʠʥʪʝʨʚʘʣʘ ʥʝ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ 

ʚʦ ʚʨʝʤʷ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨ>0,05). ʆʪʤʝʯʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩ 
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916,55 ʤʩ ʜʦ 887,91 ʤʩ ʧʨʠ ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ, ʘ ʪʘʢʞʝ ʜʘʣʴʥʝʡʰʝʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʜʦ 964,11 ʤʩ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ɻɹʆ (ʈʠʩʫʥʦʢ 4). 

 

ʈʠʩʫʥʦʢ 4 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʩʨʝʜʥʝʡ ʜʣʠʥʳ RR ʠʥʪʝʨʚʘʣʘ ʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 

ɿʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚʳʷʚʣʝʥʳ ʧʦ ʧʦʢʘʟʘʪʝʣʶ RMSSD. ʇʨʠ ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 

1 ʪʠʧʘ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʩ 21,7 ʤʩ ʜʦ 24,89 ʤʩ 

(ʨ=0,012), ʟʘʪʝʤ, ʧʨʠ ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ ï ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʜʦ 15,55 ʤʩ 

(ʨ<0,001). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʧʨʠ ʦʮʝʥʢʝ 

ʟʘʧʠʩʝʡ 3 ʪʠʧʘ ʠ ʧʨʠ ʘʥʘʣʠʟʝ ɺʉʈ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ (ʨ>0,05), ʦʜʥʘʢʦ 

ʟʥʘʯʝʥʠʝ RMSSD ʥʘ ʵʪʠʭ ʵʪʘʧʘʭ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʳʤ 

ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʨ=0,010). ɻʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʠʟʤʝʥʝʥʠʷ RMSSD 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 5. 
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ʈʠʩʫʥʦʢ 5 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ RMSSD ʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ  

ʇʨʠ ʦʮʝʥʢʝ ʧʠʢʦʚʳʭ ʯʘʩʪʦʪ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʨ>0,05). ʇʠʢʦʚʘʷ 

ʯʘʩʪʦʪʘ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʠ 3 ʪʠʧʘ, ʘ ʪʘʢʞʝ 

ʘʥʘʣʠʟʝ ɺʉʈ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʩ 0,09 ʜʦ 0,07 ʠ 

0,05 ɻʮ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ ʜʦ ɻɹʆ ʠ ʟʘʧʠʩʷʤ 1 ʪʠʧʘ (ʨ<0,001). ʇʠʢʦʚʘʷ 

ʯʘʩʪʦʪʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʩ 0,20 ɻʮ ʜʦ 0,17 ʧʨʠ 

ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʨ=0,016) ʠ ʜʦ 0,16 ɻʮ ʧʨʠ ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ ʠ ʟʘʧʠʩʠ 

ɺʉʈ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ (ʨ=0,020 ʠ 0,041 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɻʨʘʬʠʯʝʩʢʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 6. 

 

ɸ 

 

ɹ 

ʈʠʩʫʥʦʢ 6 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʠʢʦʚʳʭ ʯʘʩʪʦʪ ʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ 

(ɸ ï ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɹ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 
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ʇʨʠ ʦʮʝʥʢʝ ʘʙʩʦʣʶʪʥʦʡ ʤʦʱʥʦʩʪʠ ʙʳʣ ʦʪʤʝʯʝʥ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʡ ʧʦʜʲʝʤ 

ʩ 28,44 ʜʦ 235,57 ʤʩ
2
 ʚʦ ʚʨʝʤʷ ʘʥʘʣʠʟʘ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʳʤ 

ʟʘʧʠʩʝʡ ʜʦ ɻɹʆ ʠ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ, ʨ<0,001). ʇʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ ʠ ʦʮʝʥʢʝ 

ɺʉʈ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ ʦʪʤʝʯʝʥ ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 259,18 ʤʩ
2
 

ʠ ʜʦ 289,82 ʤʩ
2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ<0,001). ɸʙʩʦʣʶʪʥʘʷ ʤʦʱʥʦʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʘʩʴ ʩ 595,18 ʜʦ 

954,73 ʤʩ
2 
(ʨ=0,043), ʟʘʪʝʤ, ʚʦ ʚʨʝʤʷ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ, ʩʥʠʟʠʣʘʩʴ ʜʦ 684,32 ʤʩ

2 

(ʨ=0,043), ʘ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ɻɹʆ ï ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 1071,18 ʤʩ
2 

(ʨ=0,017). 

ɸʙʩʦʣʶʪʥʘʷ ʤʦʱʥʦʩʪʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʨʝʟʢʠʤ 

ʩʥʠʞʝʥʠʝʤ ʩ 423,80 ʜʦ 23,30 ʤʩ
2 
ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʨ<0,001), ʟʘʪʝʤ ï 

ʧʦʚʳʰʝʥʠʝʤ ʜʦ 169,83 ʤʩ
2
 ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ (ʨ=0,014). ʇʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʜʦ 100,90 ʤʩ
2 
(ʨ=0,014). ɻʨʘʬʠʯʝʩʢʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 7. 

  
ɸ ɹ 

 
ɺ 

ʈʠʩʫʥʦʢ 7 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʘʙʩʦʣʶʪʥʦʡ ʤʦʱʥʦʩʪʠ ʯʘʩʪʦʪ ʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ (ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɹ ï ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, 

ɺ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 
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ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʚʳʨʘʞʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʚʦ ʚʨʝʤʷ ʦʮʝʥʢʠ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ ʩ 

13,18 ʜʦ 23,43 % (ʨ<0,001) ʠ ʩʦʭʨʘʥʝʥʠʝʤ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ 

ɻɹʆ (ʨ<0,001). ʇʨʠ ʦʮʝʥʢʝ ʜʠʥʘʤʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʩ 76,60 ʜʦ 

57,15 % ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ (ʨ=0,001 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 2 ʪʠʧʘ) ʠ 

ʜʘʣʴʥʝʡʰʝʝ ʝʛʦ ʧʦʚʳʰʝʥʠʝ ʜʦ 73,11% ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ɻɹʆ (ʨ=0,042 ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 3 ʪʠʧʘ).  

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2, 3 ʪʠʧʘ ʠ ʟʘʧʠʩʝʡ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ɻɹʆ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʩʪʦʷʥʠʶ ʠʩʧʳʪʫʝʤʳʭ ʜʦ ɻɹʆ (ʨ<0,001, 

ʨ=0,008 ʠ ʨ<0,001 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʟʥʘʯʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 8. 

  

ɸ ɹ 

 

ɺ 

ʈʠʩʫʥʦʢ 8 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʯʘʩʪʦʪ ʫ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ (ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, 

ɹ ï ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɺ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʦʪʥʦʰʝʥʠʝ LF/HF ratio ʠʤʝʣʦ 

ʚʳʨʘʞʝʥʥʳʡ ʧʨʠʨʦʩʪ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2, 3 ʪʠʧʦʚ ʠ ʧʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʧʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ, ʨ<0,001 ʜʣʷ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ ʜʦ ɻɹʆ 

(ʈʠʩʫʥʦʢ 9). 

 

ʈʠʩʫʥʦʢ 9 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʷ LF/HF ratio ʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 

ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ alpha 1 ʧʦʢʘʟʘʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʧʦʜʲʝʤ ʧʨʠ 

ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2, 3 ʪʠʧʦʚ ʠ ʟʘʧʠʩʝʡ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ɻɹʆ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʟʘʧʠʩʷʤ ʜʦ ɻɹʆ ʠ ʠʥʪʝʨʚʘʣʘʤ 1 ʪʠʧʘ (ʨ<0,001, ʨ=0,006 ʠ ʨ=0,002 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʈʠʩʫʥʦʢ 10). 

 

ʈʠʩʫʥʦʢ 10 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʷ alpha 1 ʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 
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ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʷ SD1 ʦʪʤʝʯʝʥ ʧʨʠʨʦʩʪ ʩ 15,79 ʜʦ 17,64 ʤʩ ʚʦ ʚʨʝʤʷ 

ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ (ʨ=0,029), ʟʘʪʝʤ ï ʩʥʠʞʝʥʠʝ ʜʦ 11,01 ʤʩ ʧʨʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʨ<0,001) ʠ ʩʥʦʚʘ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 13,98 ʤʩ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 2 ʪʠʧʘ (ʨ=0,021). ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʷ SD2 ʦʪʤʝʯʝʥ 

ʧʨʠʨʦʩʪ ʩ 38,12 ʜʦ 49,65 ʤʩ ʚʦ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʨ=0,009), 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʜʦ 46,76 ʤʩ ʚʦ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 3 

ʪʠʧʘ (ʨ>0,05) ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʜʦ 47,42 ʤʩ ʧʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ (ʨ=0,009). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʢʘʟʘʪʝʣʴ 

SD2/SD1 ratio ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʦ ʚʨʝʤʷ ʘʥʘʣʠʟʘ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ 

(ʨ=0,007), ʟʘʪʝʤ ʩʥʠʞʝʥʠʝ ʜʦ 3,34 ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ ʠ ʜʦ 3,08 ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ɻɹʆ (ʨ=0,037 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 2 ʪʠʧʘ). ɻʨʘʬʠʯʝʩʢʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 11. 

 

ɸ      ɹ 

 

ɺ 

ʈʠʩʫʥʦʢ 11 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ cʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʣʠʥʠʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʥʘ 

ʛʨʘʬʠʢʝ ʇʫʘʥʢʘʨʝ (ɸ ïʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʣʠʥʠʷ SD1, ɹ ï ʧʘʨʘʣʣʝʣʴʥʘʷ ʣʠʥʠʷ 

SD2, ɺ ï ʦʪʥʦʰʝʥʠʝ SD2/SD1) 
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3.2.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʳʪʫʝʤʳʭ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʧʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

ɺ ʛʨʫʧʧʫ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 24 ʠʩʧʳʪʫʝʤʳʭ, ʠʭ ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 24,08Ñ1,64 ʣʝʪ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʪʝʣʘ ï 75,41Ñ8,69 ʢʛ, ʩʨʝʜʥʠʡ ʨʦʩʪ 

ï 177,08Ñ7,28 ʩʤ. ʇʦʢʘʟʘʪʝʣʠ ɺʉʈ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʚ ʛʨʫʧʧʝ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ 

ʇʦʢʘʟʘʪʝʣʠ MÑSD / Me 
95% ɼʀ / 

Qϛ ï Qϝ 
min max 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

(ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

PNS index (MÑSD) -1,05Ñ0,79 -1,38 ï -0,71 -2,33 0,44 

SNS index (MÑSD) 1,49Ñ1,22 0,98 ï 2,00 -0,46 4,84 

Stress index (Me) 13,52 12,48 ï 15,47 9,46 27,61 

Mean RR, ʤʩ (MÑSD) 825,08Ñ127,37 771,29 ï 878,86 636,47 1087,01 

STD RR, ʤʩ (MÑSD) 27,06Ñ4,19 25,29 ï 28,83 15,94 33,54 

Mean HR, ʫʜ/ʤʠʥ 

(MÑSD) 
74,60Ñ11,37 69,80 ï 79,40 55,20 94,27 

STD HR, ʫʜ/ʤʠʥ 

(MÑSD) 
2,53Ñ0,73 2,23 ï 2,84 1,44 3,97 

Min HR, ʫʜ/ʤʠʥ 

(MÑSD) 
67,04Ñ9,72 62,94 ï 71,15 49,37 86,78 

Max HR, ʫʜ/ʤʠʥ 

(MÑSD) 
85,89Ñ14,33 79,84 ï 91,95 62,70 108,39 

RMSSD, ʤʩ (MÑSD) 20,94Ñ5,95 18,43 ï 23,46 8,88 30,82 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

ʇʦʢʘʟʘʪʝʣʠ MÑSD / Me 
95% ɼʀ / 

Qϛ ï Qϝ 
min max 

NNxx, ʫʜ (Me) 9,50 2,00 ï 19,25 0,00 29,00 

pNNxx, % (Me) 2,84 0,94 ï 5,58 0,24 10,26 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

(ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

RR tri index (MÑSD) 7,97Ñ1,21 7,46 ï 8,48 4,90 10,96 

TINN, ʤʩ (MÑSD) 149,29Ñ26,31 138,18 ï 160,40 104,00 217,00 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

VLF, ɻʮ (MÑSD) 0,03Ñ0,00 0,03 ï 0,04 0,02 0,04 

LF, ɻʮ (Me) 0,09 0,07 ï 0,10 0,04 0,10 

HF, ɻʮ (Me) 0,23 0,19 ï 0,27 0,16 0,30 

VLF, ʤʩ
2 
(Me) 55,64 39,98 ï 106,51 21,75 131,37 

LF, ʤʩ
2 
(MÑSD) 528,43Ñ246,38 424,39 ï 632,46 101,43 905,13 

HF, ʤʩ
2 
(MÑSD) 178,52Ñ102,06 135,43 ï 221,62 24,38 420,02 

VLF, log (MÑSD) 3,95Ñ0,56 3,72 ï 4,19 3,08 4,88 

LF, log (MÑSD) 6,05Ñ0,34 5,91 ï 6,20 5,31 6,70 

HF, log (MÑSD) 5,00Ñ0,66 4,73 ï 5,28 3,19 6,04 

VLF, % (MÑSD)  8,77Ñ4,24 6,98 ï 10,55 2,57 19,11 

LF, % (MÑSD) 63,07Ñ13,96 57,17 ï 68,96 33,27 81,46 

HF, % (MÑSD) 27,59Ñ14,97 21,27 ï 33,91 6,93 53,54 

LF, ʫʩʣ. ʝʜ. (MÑSD) 69,78Ñ16,29 62,90 ï 76,65 38,30 92,11 

HF, ʫʩʣ. ʝʜ. (MÑSD) 28,94Ñ15,84 22,25 ï 35,62 7,87 61,64 

Total power, ʤʩ
2 

(MÑSD) 
674,50Ñ205,13 587,88 ï 761,11 249,04 1123,11 

LF/HF ratio (Me) 2,65 1,39 ï 4,68 0,62 11,70 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

ʇʦʢʘʟʘʪʝʣʠ MÑSD / Me 
95% ɼʀ / 

Qϛ ï Qϝ 
min max 

ʆʮʝʥʢʘ ʥʝʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

SD1, ʤʩ (Me) 15Ñ4 13 ï 17 6 22 

SD2, ʤʩ (MÑSD) 34,96Ñ5,73 32,54 ï 37,38 21,66 42,17 

SD2/SD1 ratio 2,53Ñ0,76 2,21 ï 2,85 1,35 3,94 

ApEn (Me) 1,08 1,02 ï 1,13 0,71 1,22 

SampEn (MÑSD) 1,47Ñ0,33 1,33 ï 1,61 0,95 2,18 

Alpha 1 (MÑSD) 1,29Ñ0,26 1,18 ï 1,40 0,84 1,68 

Alpha 2 (MÑSD) 0,40Ñ0,10 0,36 ï 0,44 0,23 0,59 

ʇʨʠ ʦʮʝʥʢʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʜʦ ʠ ʧʦʩʣʝ ɻɹʆ, ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 1, 

2 ʠ 3 ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʧʨʠ ʟʘʧʠʩʷʭ ɺʉʈ 1 ʪʠʧʘ ʦʩʪʘʚʘʣʦʩʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʤʝʥʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʥʘʯʝʥʠʷʤ ʜʦ ɻɹʆ (ʨ>0,05). ɿʘʧʠʩʠ 2 

ʠ 3 ʪʠʧʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳʤ ʩʥʠʞʝʥʠʝʤ (ʨ=0,057) ʠ 

ʧʦʚʳʰʝʥʠʝʤ (ʨ=0,141) ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʜʝʢʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ 

ɻɹʆ ʦʪʤʝʯʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ, ʨ<0,05 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʟʘʧʠʩʷʤ 2 ʪʠʧʘ ʠ ʟʘʧʠʩʷʤ ʜʦ ɻɹʆ ï ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʜʝʢʩʘ (ʈʠʩʫʥʦʢ 12).  

 

ʈʠʩʫʥʦʢ 12 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʫ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 
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ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʝʛʦ 

ʧʦʵʪʘʧʥʳʤ ʩʥʠʞʝʥʠʝʤ ʚʦ ʚʨʝʤʷ ʟʘʧʠʩʝʡ 1, 2 ʠ 3 ʪʠʧʦʚ ʜʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʢʘʟʘʪʝʣʶ ʜʦ ɻɹʆ (ʨ<0,05). ʇʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʠʥʜʝʢʩʘ ʩ -0,10 ʜʦ 0,60 

(ʨ=0,110). ɻʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 13. 

 

ʈʠʩʫʥʦʢ 13 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʫ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 

ʀʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʡ ʜʣʠʥʳ RR ʠʥʪʝʨʚʘʣʘ ʥʝ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ 

ʚʦ ʚʨʝʤʷ ʟʘʧʠʩʝʡ 1 ʠ 2 ʪʠʧʘ (ʨ>0,05). ʆʜʥʘʢʦ, ʦʪʤʝʯʝʥʦ ʚʳʨʘʞʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʟʥʘʯʝʥʠʷ ʩ 853,15 ʤʩ ʜʦ 1061,91 ʤʩ ʧʨʠ ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ (ʨ<0,05), ʘ ʪʘʢʞʝ 

ʜʘʣʴʥʝʡʰʝʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʜʦ 929,29 ʤʩ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ɻɹʆ ï (ʨ<0,05) (ʈʠʩʫʥʦʢ 14). 

ɿʥʘʯʠʤʳʝ ʠ ʜʦʩʪʘʪʦʯʥʦ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʳʷʚʣʝʥʳ ʧʦ ʧʦʢʘʟʘʪʝʣʶ RMSSD. 

ʇʨʠ ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʩ 

20,94 ʤʩ ʜʦ 22,89 ʤʩ (ʨ=0,011), ʟʘʪʝʤ, ʧʨʠ ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ ï ʨʝʟʢʦʝ 

ʩʥʠʞʝʥʠʝ ʜʦ 20,51 ʤʩ (ʨ<0,001). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʧʨʠ ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 2 ʪʠʧʘ, ʥʦ ʘʥʘʣʠʟ 

ɺʉʈ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ ʧʦʢʘʟʘʣ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ (ʨ=0,011), 

ʧʨʠ ʵʪʦʤ ʝʛʦ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʟʥʘʯʠʤʦ ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʳʤ ʟʘʧʠʩʝʡ ʜʦ 
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ɻɹʆ, ʟʘʧʠʩʝʡ 1 ʠ 2 ʪʠʧʘ (ʨ=0,027). ɻʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʠʟʤʝʥʝʥʠʷ RMSSD 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 15. 

 

ʈʠʩʫʥʦʢ 14 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʩʨʝʜʥʝʡ ʜʣʠʥʳ RR ʠʥʪʝʨʚʘʣʘ ʫ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 

 

ʈʠʩʫʥʦʢ 15 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ RMSSD ʫ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ  

ʇʨʠ ʦʮʝʥʢʝ ʧʠʢʦʚʳʭ ʯʘʩʪʦʪ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʨ>0,05). ʇʠʢʦʚʘʷ 

ʯʘʩʪʦʪʘ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʠ 3 ʪʠʧʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʣʘʩʴ ʩ 0,09 ʜʦ 0,05 ʠ 0,06 ɻʮ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ ʜʦ ɻɹʆ ʠ ʟʘʧʠʩʷʤ 

1 ʪʠʧʘ (ʨ<0,001), ʦʜʥʘʢʦ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ ʧʦʢʘʟʘʪʝʣʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʝʨʥʫʣʠʩʴ ʢ ʠʩʭʦʜʥʳʤ. ʇʠʢʦʚʘʷ ʯʘʩʪʦʪʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʩ 0,21 ɻʮ ʜʦ 0,17 ʧʨʠ ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʨ=0,017) ʠ 
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ʦʩʪʘʚʘʣʘʩʴ ʥʠʟʢʦʡ ʧʨʠ ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ ʠ ʟʘʧʠʩʠ ɺʉʈ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ 

ɻɹʆ (ʨ=0,012 ʠ 0,020 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʟʥʘʯʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 16. 

 

ɸ 

 

ɹ        ɺ 

ʈʠʩʫʥʦʢ 16 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʠʢʦʚʳʭ ʯʘʩʪʦʪ ʫ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ 

(ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɹ ï ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, 

ɺ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 

ʇʨʠ ʦʮʝʥʢʝ ʘʙʩʦʣʶʪʥʦʡ ʤʦʱʥʦʩʪʠ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʙʳʣ 

ʦʪʤʝʯʝʥ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʡ ʧʦʜʲʝʤ ʩ 49,46 ʜʦ 187,79 ʤʩ
2
 ʚʦ ʚʨʝʤʷ ʘʥʘʣʠʟʘ ʟʘʧʠʩʝʡ 

2 ʪʠʧʘ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʳʤ ʟʘʧʠʩʝʡ ʜʦ ɻɹʆ ʠ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ, ʨ<0,001). ʇʨʠ 

ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʜʦʣʞʠʣʩʷ ʜʦ 350,36 ʤʩ
2 
(ʨ<0,001), 

ʦʜʥʘʢʦ ʧʨʠ ʟʘʧʠʩʷʭ ʧʦʩʣʝ ɻɹʆ ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʜʦ, 
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ʧʨʘʢʪʠʯʝʩʢʠ, ʠʟʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (68,51 ʤʩ
2
, ʨ<0,001 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 3 

ʪʠʧʘ). ɸʙʩʦʣʶʪʥʘʷ ʤʦʱʥʦʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 1 

ʪʠʧʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʩ 460,96 ʜʦ 412,92 ʤʩ
2 
(ʨ=0,013), ʟʘʪʝʤ, ʚʦ ʚʨʝʤʷ 

ʟʘʧʠʩʝʡ 2 ʪʠʧʘ, ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 760,25 ʤʩ
2 
(ʨ=0,011), ʘ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ɻɹʆ ï 

ʨʝʟʢʦ ʩʥʠʟʠʣʘʩʴ ʜʦ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ (465,96 ʤʩ
2
,
 
ʨ=0,017 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʟʘʧʠʩʷʤ 3 ʪʠʧʘ). ɸʙʩʦʣʶʪʥʘʷ ʤʦʱʥʦʩʪʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 1 ʠ 2 

ʪʠʧʦʚ (ʨ>0,05), ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ ʦʪʤʝʯʝʥʦ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʜʦ 66,99 ʤʩ
2
 (ʨ<0,001), ʟʘʪʝʤ ï ʧʦʚʳʰʝʥʠʝ ʜʦ 260,19 ʤʩ

2
 ʧʨʠ ʘʥʘʣʠʟʝ 

ʟʘʧʠʩʝʡ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ (ʨ=0,017). ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʟʥʘʯʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 17. 

 

ɸ 

  

ɹ ɺ 

ʈʠʩʫʥʦʢ 17 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʘʙʩʦʣʶʪʥʦʡ ʤʦʱʥʦʩʪʠ ʯʘʩʪʦʪ ʫ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ (ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɹ ï ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, 

ɺ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 
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ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʚʳʨʘʞʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʚʦ ʚʨʝʤʷ ʦʮʝʥʢʠ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ ʠ 

ʝʱʝ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ï ʚʦ ʚʨʝʤʷ ʦʮʝʥʢʠ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ, ʩ 7,68 ʜʦ 15,58 ʠ 

22,65% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ<0,001). ʇʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ 

ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ (ʨ<0,001). ʇʨʠ ʦʮʝʥʢʝ ʜʠʥʘʤʠʢʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ (ʨ>0,05). ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʧʨʠ 

ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʠ 3 ʪʠʧʘ ʩ 31,23 ʜʦ 17,01 ʠ 5,71 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ<0,001). ʇʨʠ 

ʦʢʦʥʯʘʥʠʠ ɻɹʆ ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 32,77%, ʧʨʠʯʝʤ, ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ ʜʦ ɻɹʆ (ʨ=0,034). ɻʨʘʬʠʯʝʩʢʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 18. 

 
ɸ        ɹ 

 
ɺ 

ʈʠʩʫʥʦʢ 18 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʯʘʩʪʦʪ ʫ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ (ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, 

ɹ ï ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɺ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʦʪʥʦʰʝʥʠʝ LF/HF ratio ʠʤʝʣʦ 

ʚʳʨʘʞʝʥʥʳʡ ʧʨʠʨʦʩʪ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʠ 3 ʪʠʧʘ ʠ ʩʥʠʞʝʥʠʝ ʧʨʠ ʘʥʘʣʠʟʝ 

ʜʘʥʥʳʭ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ, ʨ<0,001 ʠ ʨ=0,043 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ ʜʦ ɻɹʆ (ʈʠʩʫʥʦʢ 19). ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ alpha 1 ʧʦʢʘʟʘʣʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʧʦʜʲʝʤ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʟʘʧʠʩʷʤ ʜʦ ɻɹʆ, ʟʘʪʝʤ ï ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 3 ʪʠʧʘ, 

ʨ<0,001, ʨ=0,012 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ 20). 

 

ʈʠʩʫʥʦʢ 19 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʷ LF/HF ratio ʫ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 

 

ʈʠʩʫʥʦʢ 20 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʷ alpha 1 ʫ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʷ SD1 ʦʪʤʝʯʝʥ ʧʨʠʨʦʩʪ ʩ 14,83 ʜʦ 16,21 ʤʩ ʚʦ ʚʨʝʤʷ 

ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ (ʨ=0,031), ʟʘʪʝʤ ï ʩʥʠʞʝʥʠʝ ʜʦ 14,52 ʤʩ ʧʨʠ 



60 

ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʨ<0,001). ɼʘʥʥʳʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ ʥʝ ʦʪʣʠʯʘʣʠʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 2 ʪʠʧʘ (ʨ>0,05), ʥʦ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ɻɹʆ ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʢ ʨʝʟʢʦʤʫ ʨʦʩʪʫ ʜʦ 17,37 ʤʩ ʢʘʢ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 3 ʪʠʧʘ, ʪʘʢ ʠ ʢ ʩʦʩʪʦʷʥʠʶ ʠʩʧʳʪʫʝʤʳʭ ʜʦ ɻɹʆ (ʨ<0,001). 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʷ SD2 ʦʪʤʝʯʝʥ ʧʨʠʨʦʩʪ ʩ 35,33 ʜʦ 44,45 ʤʩ ʚʦ ʚʨʝʤʷ 

ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʨ=0,009), ʜʘʣʝʝ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʦʝ 

ʧʦʚʳʰʝʥʠʝ ʜʦ 47,64 ʤʩ ʚʦ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ (ʨ>0,05) ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʜʦ 38,51 ʤʩ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 2 ʠ 3 ʪʠʧʦʚ (ʨ=0,021). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʧʦʢʘʟʘʪʝʣʴ SD2/SD1 ratio ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʦ ʚʨʝʤʷ 

ʘʥʘʣʠʟʘ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʨ=0,009) ʠ 3 ʪʠʧʘ (ʨ=0,012) ʠ ʩʥʠʞʝʥʠʶ ʜʦ 2,33 ʤʩ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ɻɹʆ (ʨ<0,05 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 2 ʠ 3 ʪʠʧʘ). ɻʨʘʬʠʯʝʩʢʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 21. 

 

ʈʠʩʫʥʦʢ 21 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ cʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʣʠʥʠʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʥʘ 

ʛʨʘʬʠʢʝ ʇʫʘʥʢʘʨʝ (ɸ ïʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʣʠʥʠʷ SD1, ɹ ï ʧʘʨʘʣʣʝʣʴʥʘʷ ʣʠʥʠʷ 

SD2, ɺ ï ʦʪʥʦʰʝʥʠʝ SD2/SD1) 
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3.2.3 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʳʪʫʝʤʳʭ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʧʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ 

ʨʠʪʤʘ 

ɺ ʛʨʫʧʧʫ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 22 ʠʩʧʳʪʫʝʤʳʭ, ʠʭ ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 24,59Ñ2,65 ʣʝʪ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʪʝʣʘ ï 74,33Ñ7,19 ʢʛ, ʩʨʝʜʥʠʡ ʨʦʩʪ 

ï 176,91Ñ3,90 ʩʤ. ʇʦʢʘʟʘʪʝʣʠ ɺʉʈ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʊʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 ï ʇʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʚ ʛʨʫʧʧʝ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ 

ʇʦʢʘʟʘʪʝʣʠ MÑSD / Me 
95% ɼʀ /  

Qϛ ï Qϝ 
min max 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

(ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

PNS index (MÑSD) -1,14Ñ0,66 -1,43 ï -0,84 -2,07 0,17 

SNS index (MÑSD) 1,44Ñ1,06 0,97 ï 1,91 -0,14 3,11 

Stress index (MÑSD) 13,67Ñ3,53 12,11 ï 15,24 7,16 22,95 

Mean RR, ʤʩ (Me) 869,83 773,97 ï 985,21 698,98 1051,78 

STD RR, ʤʩ (Me) 27,96 25,27 ï 29,01 17,93 40,21 

Mean HR, ʫʜ/ʤʠʥ 

(MÑSD) 
75,15Ñ10,79 70,37 ï 79,94 57,05 91,30 

STD HR, ʫʜ/ʤʠʥ (MÑSD) 2,63Ñ0,62 2,35 ï 2,90 1,53 3,80 

Min HR, ʫʜ/ʤʠʥ (Me) 70,32 56,45 ï 75,30 51,52 81,19 

Max HR, ʫʜ/ʤʠʥ (Me) 90,17 77,55 ï 94,08 65,66 101,03 

RMSSD, ʤʩ (MÑSD) 19,55Ñ4,01 17,77 ï 21,33 11,70 27,76 

NNxx, ʫʜ (Me) 5,50 3,00 ï 8,75 2,00 25,00 

pNNxx, % (Me) 1,73 1,27 ï 3,50 0,49 8,45 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 

ʇʦʢʘʟʘʪʝʣʠ MÑSD / Me 
95% ɼʀ /  

Qϛ ï Qϝ 
min max 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

(ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

RR tri index (Me) 7,79 6,67 ï 8,27 4,82 12,44 

TINN, ʤʩ (MÑSD) 148,41Ñ38,65 131,27 ï 165,54 87,00 226,00 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

VLF, ɻʮ (Me) 0,04 0,03 ï 0,04 0,02 0,04 

LF, ɻʮ (Me) 0,09 0,06 ï 0,10 0,04 0,12 

HF, ɻʮ (Me) 0,19 0,16 ï 0,22 0,15 0,45 

VLF, ʤʩ
2 
(Me) 44,02 23,07 ï 70,93 19,81 117,84 

LF, ʤʩ
2 
(Me) 475,69 288,93 ï 731,01 202,25 1759,50 

HF, ʤʩ
2 
(MÑSD) 141,95Ñ59,05 115,77 ï 168,13 47,85 249,63 

VLF, log (Me) 3,78 3,14 ï 4,26 2,99 4,77 

LF, log (MÑSD) 6,16Ñ0,61 5,88 ï 6,43 5,31 7,47 

HF, log (MÑSD) 4,85Ñ0,59 4,59 ï 5,11 3,87 5,87 

VLF, % (Me) 5,67 4,31 ï 7,78 2,52 18,65 

LF, % (MÑSD) 70,21Ñ13,49 64,23 ï 76,19 46,95 90,86 

HF, % (MÑSD) 23,40Ñ12,49 17,87 ï 28,94 5,48 48,08 

LF, ʫʩʣ. ʝʜ. (MÑSD) 75,82Ñ13,09 70,01 ï 81,62 49,40 94,31 

HF, ʫʩʣ. ʝʜ. (MÑSD) 26,21Ñ12,67 20,60 ï 31,83 5,68 50,59 

Total power, ʤʩ
2 
(Me) 614,04 452,97 ï 939,12 318,95 1936,50 

LF/HF ratio (Me) 3,94 2,03 ï 4,57 0,98 5,70 

ʆʮʝʥʢʘ ʥʝʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

SD1, ʤʩ (MÑSD) 14Ñ3 12 ï 15 8 20 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 

ʇʦʢʘʟʘʪʝʣʠ MÑSD / Me 
95% ɼʀ /  

Qϛ ï Qϝ 
min max 

SD2, ʤʩ (Me) 36,32 34,36 ï 38,48 23,63 54,81 

SD2/SD1 ratio (Me) 2,87 2,39 ï 3,46 1,88 3,57 

ApEn (MÑSD)  1,00Ñ0,20 0,91 ï 1,09 0,60 1,24 

SampEn (MÑSD) 1,29Ñ0,35 1,13 ï 1,44 0,63 1,85 

Alpha 1 (Me) 1,33 1,19 ï 1,60 0,99 1,63 

Alpha 2 (Me) 0,35 0,29 ï 0,43 0,25 0,76 

ʇʨʠ ʦʮʝʥʢʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʜʦ ʠ ʧʦʩʣʝ ɻɹʆ, ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 1, 

2 ʠ 3 ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʧʨʠ ʟʘʧʠʩʷʭ ɺʉʈ 1 ʪʠʧʘ ʦʩʪʘʚʘʣʦʩʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʤʝʥʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʥʘʯʝʥʠʷʤ ʜʦ ɻɹʆ (ʨ>0,05). ɿʘʧʠʩʠ 2 

ʪʠʧʘ ʠ ʟʘʧʠʩʠ ʧʦʩʣʝ ɻɹʆ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ 

ʧʦʚʳʰʝʥʠʝʤ ʠʥʜʝʢʩʘ, ʨ=0,017 ʠ ʨ=0,001 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ 22).  

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʝʛʦ 

ʧʦʵʪʘʧʥʳʤ ʩʥʠʞʝʥʠʝʤ ʚʦ ʚʨʝʤʷ ʟʘʧʠʩʝʡ 1 ʠ 2 ʪʠʧʦʚ (ʨ>0,05 ʠ ʨ=0,002). ʇʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ 

ʠʥʜʝʢʩʘ ʩ 0,39 ʜʦ 0,22 (ʨ=0,045). ɻʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 23. 

 

ʈʠʩʫʥʦʢ 22 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʫ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 
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ʈʠʩʫʥʦʢ 23 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʫ ʩ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 

ʀʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʡ ʜʣʠʥʳ RR ʠʥʪʝʨʚʘʣʘ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʚʦ 

ʚʨʝʤʷ ʟʘʧʠʩʝʡ 1 ʠ 2 ʪʠʧʘ (ʨ<0,05). ʊʘʢ, ʥʘ 1 ʵʪʘʧʝ ʦʮʝʥʢʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ RR 

ʠʥʪʝʨʚʘʣʘ ʩʥʠʟʠʣʦʩʴ ʩ 869,83 ʤʩ ʜʦ 790,81 ʤʩ (ʨ=0,016), ʥʘ 2 ʵʪʘʧʝ ï ʫʚʝʣʠʯʠʣʦʩʴ 

ʜʦ 882,92 ʤʩ (ʨ=0,021 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 1 ʪʠʧʘ). ʇʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ 

ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʜʦʣʞʠʣʩʷ ʜʦ 965,36 ʤʩ, ʨ=0,029 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 2 

ʪʠʧʘ (ʈʠʩʫʥʦʢ 24). 

 

ʈʠʩʫʥʦʢ 24 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʩʨʝʜʥʝʡ ʜʣʠʥʳ RR ʠʥʪʝʨʚʘʣʘ ʫ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 
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ɿʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚʳʷʚʣʝʥʳ ʧʦ ʧʦʢʘʟʘʪʝʣʶ RMSSD. ʇʨʠ ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 

1 ʪʠʧʘ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʩ 19,55 ʤʩ ʜʦ 22,31 ʤʩ 

(ʨ=0,021), ʟʘʪʝʤ, ʧʨʠ ʦʮʝʥʢʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ, ʫʚʝʣʠʯʝʥʠʝ ʜʦ 24,60 ʤʩ (ʨ<0,001). 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʦʩʣʝ ɻɹʆ ʦʩʪʘʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʳʤ 

ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʨ>0,05). ɻʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʠʟʤʝʥʝʥʠʷ RMSSD 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 25. 

 

ʈʠʩʫʥʦʢ 25 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ RMSSD ʫ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ  

ʇʨʠ ʦʮʝʥʢʝ ʧʠʢʦʚʳʭ ʯʘʩʪʦʪ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʨ>0,05). ʇʠʢʦʚʘʷ 

ʯʘʩʪʦʪʘ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʣʘʩʴ ʩ 0,09 ʜʦ 0,06 ɻʮ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ ʜʦ ɻɹʆ ʠ ʟʘʧʠʩʷʤ 1 ʪʠʧʘ 

(ʨ<0,001), ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ ʧʦʢʘʟʘʪʝʣʴ ʦʩʪʘʣʩʷ ʥʝʠʟʤʝʥʥʳʤ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 2 ʪʠʧʘ (ʨ>0,05). ʇʠʢʦʚʘʷ ʯʘʩʪʦʪʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʝ ʠʟʤʝʥʷʣʘʩʴ (ʨ>0,05). ɻʨʘʬʠʯʝʩʢʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 26.  
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ɸ       ɹ 

 

ɺ 

ʈʠʩʫʥʦʢ 26 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʠʢʦʚʳʭ ʯʘʩʪʦʪ ʫ ʩ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ (ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɹ ï ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, 

ɺ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 

ʇʨʠ ʦʮʝʥʢʝ ʘʙʩʦʣʶʪʥʦʡ ʤʦʱʥʦʩʪʠ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʙʳʣ 

ʦʪʤʝʯʝʥ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʜʲʝʤ ʩ 44,02 ʜʦ 74,94 ʤʩ
2
 ʚʦ ʚʨʝʤʷ ʘʥʘʣʠʟʘ ʟʘʧʠʩʝʡ 1 

ʪʠʧʘ (ʨ=0,033), ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ ï ʙʦʣʝʝ ʨʝʟʢʠ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 

385,67 (ʨ<0,001), ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʜʦʣʞʠʣʩʷ ʜʦ 350,36 ʤʩ
2 
(ʨ<0,001). ʇʨʠ 

ʟʘʧʠʩʷʭ ʧʦʩʣʝ ɻɹʆ ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ (79,31 ʤʩ
2
, ʨ<0,001 ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 3 ʪʠʧʘ). ɸʙʩʦʣʶʪʥʘʷ ʤʦʱʥʦʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ ʩʥʠʟʠʣʘʩʴ ʩ 475,69 ʜʦ 356,96 ʤʩ
2 
(ʨ=0,043), ʟʘʪʝʤ, ʚʦ 

ʚʨʝʤʷ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ, ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 825,60 ʤʩ
2 
(ʨ=0,001), ʘ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ɻɹʆ ï ʨʝʟʢʦ ʩʥʠʟʠʣʘʩʴ ʜʦ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ (473,25 ʤʩ
2
,
 
ʨ=0,013 ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 2 ʪʠʧʘ). ɸʙʩʦʣʶʪʥʘʷ ʤʦʱʥʦʩʪʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʟʥʘʯʠʤʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʚʠʜʝ ʧʦʚʳʰʝʥʠʷ ʧʨʠ 
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ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ (ʨ=0,021), ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ ʠ ʟʘʧʠʩʝʡ ʧʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 1 ʪʠʧʘ (ʨ>0,05). ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʟʥʘʯʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 27. 

 

ɸ        ɹ 

 

ɺ 

ʈʠʩʫʥʦʢ 27 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʘʙʩʦʣʶʪʥʦʡ ʤʦʱʥʦʩʪʠ ʯʘʩʪʦʪ ʫ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ (ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɹ ï 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɺ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʚʳʨʘʞʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʚʦ ʚʨʝʤʷ ʦʮʝʥʢʠ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ ʠ 

ʝʱʝ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ï ʚʦ ʚʨʝʤʷ ʦʮʝʥʢʠ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ, ʩ 5,67 ʜʦ 9,00 ʠ 23,38 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ<0,001). ʇʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʜʦ 8,73 % (ʨ<0,001 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 2 ʪʠʧʘ). ʇʨʠ ʦʮʝʥʢʝ 

ʜʠʥʘʤʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
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ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ: ʦʧʨʝʜʝʣʝʥʦ 

ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʩ 70, 21 ʜʦ 55,36 % (ʨ<0,05). ɼʠʥʘʤʠʢʘ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ ʠ ʟʘʧʠʩʝʡ ʧʦʩʣʝ ɻɹʆ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʟʘʧʠʩʷʤ 1 ʪʠʧʘ ʦʩʪʘʚʘʣʘʩʴ ʥʝʠʟʤʝʥʥʦʡ (ʨ>0,05). 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʧʦʚʳʰʝʥʠʝʤ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ ʩ 22,35 ʜʦ 33,83 % (ʨ=0,022). ɼʘʣʝʝ, ʧʨʠ 

ʟʘʧʠʩʷʭ 2 ʪʠʧʘ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 15,59 % (ʨ=0,002 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 1 ʪʠʧʘ ʠ ʨ=0,034 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ ʜʦ ɻɹʆ). 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠ ̫ɻɹʆ ʦʪʤʝʯʝʥʦ ʚʦʟʚʨʘʱʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ 

(25,33 %, ʨ>0,05 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ ʜʦ ɻɹʆ). ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 28. 

  

ɸ ɹ 

 

ɺ 

ʈʠʩʫʥʦʢ 28 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʯʘʩʪʦʪ ʫ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ (ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, 

ɹ ï ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɺ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʦʪʥʦʰʝʥʠʝ LF/HF ratio ʠʤʝʣʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩ 3,94 ʜʦ 1,71 ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ (ʨ=0,041) ʠ 

ʚʳʨʘʞʝʥʥʳʡ ʧʨʠʨʦʩʪ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ ʧʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ, ʨ<0,001 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 1 ʪʠʧʘ (ʈʠʩʫʥʦʢ 29). 

 

ʈʠʩʫʥʦʢ 29 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʷ LF/HF ratio ʫ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 

ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ alpha 1 ʧʦʢʘʟʘʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʧʦʜʲʝʤ ʧʨʠ 

ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 1 ʪʠʧʘ (ʨ=0,034), ʧʨʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʦʩʪʘʣʴʥʳʭ ʵʪʘʧʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ ʥʝ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ, ʨ>0,05. (ʈʠʩʫʥʦʢ 30). 

 

ʈʠʩʫʥʦʢ 30 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʷ alpha 1 ʫ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʷ SD1 ʦʪʤʝʯʝʥ ʧʨʠʨʦʩʪ ʩ 13,56 ʜʦ 15,80 ʤʩ ʚʦ ʚʨʝʤʷ 

ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ (ʨ=0,042), ʟʘʪʝʤ ï ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʜʦ 17,42 ʤʩ 

ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʨ<0,001). ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ɻɹʆ ʧʦʢʘʟʘʪʝʣʴ 
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ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʢ ʚʳʨʘʞʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʜʦ 15,72 ʤʩ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 

2 ʪʠʧʘ (ʨ<0,001). 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʷ SD2 ʦʪʤʝʯʝʥ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʩ 36,32 ʜʦ 

38,12 ʤʩ ʚʦ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʨ>0,05), ʜʘʣʝʝ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʜʦ 51,50 ʤʩ ʚʦ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʨ=0,001) 

ʠ, ʟʘʪʝʤ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʜʦ 44,12 ʤʩ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ɻɹʆ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 2 ʪʠʧʘ (ʨ=0,032). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʧʦʢʘʟʘʪʝʣʴ SD2/SD1 ratio ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʦ ʚʨʝʤʷ 

ʘʥʘʣʠʟʘ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ʨ=0,011) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʠʩʷʤ 1 ʪʠʧʘ (ʨ=0,031), 

ʩʨʘʚʥʝʥʠʝ ʜʨʫʛʠʭ ʵʪʘʧʦʚ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʝ ʚʳʷʚʠʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ (ʨ>0,05). ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 31. 

 

ɸ 

  

ɹ ɺ 

ʈʠʩʫʥʦʢ 31 ï ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ cʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʣʠʥʠʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʥʘ 

ʛʨʘʬʠʢʝ ʇʫʘʥʢʘʨʝ (ɸ ïʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʣʠʥʠʷ SD1, ɹ ï ʧʘʨʘʣʣʝʣʴʥʘʷ ʣʠʥʠʷ 

SD2, ɺ ï ʦʪʥʦʰʝʥʠʝ SD2/SD1) 
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3.3 ʉʨʘʚʥʝʥʠʝ ʛʨʫʧʧ ʠʩʧʳʪʫʝʤʳʭ ʩ ʨʘʟʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ 

ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

3.3.1 ʉʨʘʚʥʝʥʠʝ ʛʨʫʧʧ ʠʩʧʳʪʫʝʤʳʭ ʩ ʨʘʟʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ 

ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ ʦʢʩʠʛʝʥʘʮʠʠ 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʛʨʫʧʧ ʠʩʧʳʪʫʝʤʳʭ ʤʝʞʜʫ ʜʨʫʛ ʜʨʫʛʦʤ ʥʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʥʠ ʧʦ ʦʜʥʦʤʫ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ï 

ʨ>0,05 (ʊʘʙʣʠʮʘ 5). 

ʊʘʙʣʠʮʘ 5 ï ʉʦʧʦʩʪʘʚʣʝʥʠʠ ʛʨʫʧʧ ʠʩʧʳʪʫʝʤʳʭ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʘ 

p 
ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

(ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

PNS index 

(Me, [Q1 ï 

Q3]) 

-0,968 [-1,065 ï 

-0,173] 

-1,062 [-1,673 ï 

-0,577] 

-1,230 [-1,606 ï 

-0,559] 
0,053 

SNS index 

(MÑSD) 
0,970Ñ0,663 1,491Ñ1,218 1,439Ñ1,064 0,188 

Stress index 

(Me, [Q1 ï 

Q3]) 

14,455 [12,728 ï 

14,651] 

13,519 [12,482 ï 

15,472] 

12,729 [11,973 ï 

15,495] 
0,606 

Mean RR, 

ʤʩ (Me, [Q1 

ï Q3]) 

825,937 [808,633 

ï 994,408] 

832,206 [721,540 

ï 888,619] 

869,826 [773,972 ï 

985,215] 
0,256 

STD RR, ʤʩ 

(MÑSD) 

30,319 [27,068 ï 

32,489] 

27,974 [24,482 ï 

29,699] 

27,960 [25,272 ï 

29,010] 
0,113 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʘ 

p 
ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ 

Mean HR, 

ʫʜ/ʤʠʥ (Me, 

[Q1 ï Q3]) 

72,645 [60,337 ï 

74,199] 

72,104 [67,626 ï 

83,162] 

76,682 [64,155 ï 

82,137] 
0,089 

STD HR, 

ʫʜ/ʤʠʥ (Me, 

[Q1 ï Q3]) 

3,272 [2,421 ï 

3,538] 

2,363 [2,096 ï 

3,074] 

2,546 [2,115 ï 

3,091] 
0,068 

Min HR, 

ʫʜ/ʤʠʥ (Me, 

[Q1 ï Q3]) 

62,652 [56,110 ï 

67,959] 

65,175 [62,098 ï 

74,754] 

70,323 [56,454 ï 

75,301] 
0,063 

Max HR, 

ʫʜ/ʤʠʥ (Me, 

[Q1 ï Q3]) 

87,460 [80,322 ï 

95,735] 

84,607 [74,908 ï 

98,688] 

90,174 [77,552 ï 

94,082] 
0,940 

RMSSD, ʤʩ 

(MÑSD) 
21,342Ñ1,861 20,943Ñ5,950 19,548Ñ4,010 0,180 

NNxx, ʫʜ 

(Me, [Q1 ï 

Q3]) 

11,00 [9,00 ï 

12,00] 
9,50 [2,00 ï 19,25] 5,50 [3,00 ï 8,75] 0,051 

pNNxx, % 

(Me, [Q1 ï 

Q3]) 

2,987 [2,975 ï 

4,348] 

2,837 [0,941 ï 

5,585] 

1,734 [1,265 ï 

3,500] 
0,103 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

(ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

RR tri index 

(Me, [Q1 ï 

Q3]) 

8,629 [7,548 ï 

9,395] 

7,942 [7,236 ï 

8,811] 

7,789 [6,673 ï 

8,268] 
0,078 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʘ 

p 
ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ 

TINN, ʤʩ 

(Me, [Q1 ï 

Q3]) 

160,00 [151,00 ï 

168,00] 

144,00 [132,00 ï 

172,25] 

143,00 [134,00 ï 

172,00] 
0,052 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

VLF, ɻʮ 

[(Me, [Q1 ï 

Q3]) 

0,033 [0,027 ï 

0,040] 

0,033 [0,030 ï 

0,037] 

0,037 [0,033 ï 

0,040] 
0,380 

LF, ɻʮ (Me, 

[Q1 ï Q3]) 

0,087 [0,057 ï 

0,113] 

0,090 [0,071 ï 

0,100] 

0,090 [0,065 ï 

0,097] 
0,615 

HF, ɻʮ (Me, 

[Q1 ï Q3]) 

0,200 [0,163 ï 

0,230] 

0,225 [0,185 ï 

0,274] 

0,188 [0,164 ï 

0,220] 
0,106 

VLF, ʤʩ
2 

(Me, [Q1 ï 

Q3]) 

28,437 [21,544 ï 

107,716] 

55,641 [39,978 ï 

106,512] 

44,021 [23,066 ï 

70,934] 
0,160 

LF, ʤʩ
2 
(Me, 

[Q1 ï Q3]) 

495,185 [493,267 

ï 811,507] 

460,964 [395,582 

ï 773,222] 

475,686 [288,929 ï 

731,011] 
0,074 

HF, ʤʩ
2 
(Me, 

[Q1 ï Q3]) 

193,644 [140,191 

ï 253,543] 

165,756 [96,253 ï 

244,079] 

135,543 [94,396 ï 

189,070] 
0,053 

VLF, log 

(Me, [Q1 ï 

Q3]) 

3,348 [3,070 ï 

4,679] 

3,984 [3,498 ï 

4,449] 

3,785 [3,137 ï 

4,262] 
0,367 

LF, log (Me, 

[Q1 ï Q3]) 

6,201 [6,192 ï 

6,205] 

6,097 [5,839 ï 

6,159] 

6,179 [5,689 ï 

6,536] 
0,100 

HF, log 

(MÑSD) 
5,210Ñ0,626 5,005Ñ0,660 4,851Ñ0,592 0,180 
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ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʘ 

p 
ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ 

VLF, % 

(Me, [Q1 ï 

Q3]) 

7,583 [2,799 ï 

10,673] 

8,235 [4,991 ï 

11,937] 

5,675 [4,308 ï 

7,780] 
0,096 

LF, % (Me, 

[Q1 ï Q3]) 

67,282 [57,437 ï 

67,925] 

67,939 [54,828 ï 

72,701] 

74,981 [60,620 ï 

79,369] 
0,073 

HF, % (Me, 

[Q1 ï Q3]) 

29,272 [24,939 ï 

31,135] 

25,798 [15,819 ï 

39,499] 

22,354 [15,970 ï 

27,991] 
0,156 

LF, ʫʩʣ. ʝʜ. 

(Me, [Q1 ï 

Q3]) 

70,341 [62,125 ï 

72,804] 

73,129 [58,004 ï 

82,501] 

79,291 [68,743 ï 

84,241] 
0,056 

HF, ʫʩʣ. ʝʜ. 

(Me, [Q1 ï 

Q3]) 

30,115 [28,032 ï 

31,636] 

24,994 [17,590 ï 

41,254] 

26,392 [16,526 ï 

34,407] 
0,184 

Total power, 

ʤʩ
2 
(Me, [Q1 

ï Q3]) 

719,876 [717,960 

ï 912,543] 

663,482 [594,381 

ï 771,580] 

614,037 [452,967 ï 

939,117] 
0,184 

LF/HF ratio 

(Me, [Q1 ï 

Q3]) 

2,161 [1,644 ï 

2,567] 

2,653 [1,389 ï 

4,683] 

3,939 [2,034 ï 

4,572] 
0,055 

ʆʮʝʥʢʘ ʥʝʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

SD1, ʤʩ 

(MÑSD) 
15,312Ñ2,300 14,831Ñ4,216 13,555Ñ3,036 0,111 

SD2, ʤʩ 

(Me, [Q1 ï 

Q3]) 

38,123[34,187 ï 

43,657] 

36,054 [31,499 ï 

38,795] 

36,317 [34,361 ï 

38,483] 
0,161 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʘ 

p 
ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ 

SD2/SD1 

ratio (Me, 

[Q1 ï Q3]) 

2,626 [2,105 ï 

2,879] 

2,497 [1,851 ï 

3,102] 

2,872 [2,395 ï 

3,458] 
0,084 

ApEn (Me)  1,031 [0,875 ï 

1,079] 

1,082 [1,021 ï 

1,133] 

1,004 [0,840 ï 

1,179] 
0,081 

SampEn 

(MÑSD) 
1,275Ñ0,284 1,471Ñ0,329 1,289Ñ0,350 0,080 

Alpha 1 

(Me, [Q1 ï 

Q3]) 

1,267 [1,251 ï 

1,428] 

1,332 [1,060 ï 

1,482] 

1,333 [1,189 ï 

1,604] 
0,548 

Alpha 2 

(Me, [Q1 ï 

Q3]) 

0,370 [0,282 ï 

0,415] 

0,392 [0,351 ï 

0,438] 

0,346 [0,287 ï 

0,431] 
0,534 

3.3.2 ʉʨʘʚʥʝʥʠʝ ʛʨʫʧʧ ʠʩʧʳʪʫʝʤʳʭ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ (ʟʘʧʠʩʠ 1 ʪʠʧʘ) 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʚ ʦʙʱʝ ʩʣʦʞʥʦʩʪʠ, ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 453 

ʧʷʪʠʤʠʥʫʪʥʳʭ ʟʘʧʠʩʠ, ʠʟ ʥʠʭ 67 ʟʘʧʠʩʝʡ ʦʪʥʦʩʠʣʠʩʴ ʢ ʛʨʫʧʧʝ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ, 194 ï ʢ ʛʨʫʧʧʝ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ, 192 ï ʢ ʛʨʫʧʧʝ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ. 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʪʨʝʭ ʛʨʫʧʧ ʤʝʞʜʫ ʩʦʙʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʩʪʨʝʩʩ-

ʠʥʜʝʢʩ (ʨ=0,962), ʩʠʤʧʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ (ʨ=0,140), STD RR (ʨ=0,892), Mean HR 

(ʨ=0,086), STD HR (ʨ=0,092), Min HR (ʨ=0,101); ʪʨʠʘʥʛʫʣʷʨʥʳʡ ʠʥʜʝʢʩ (ʨ=0,625), 

TINN (ʨ=0,821); ʧʠʢʦʚʘʷ ʯʘʩʪʦʪʘ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ (ʨ=0,482), 
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ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ (ʨ=0,951) ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ (ʨ=0,535) ʜʠʘʧʘʟʦʥʦʚ; ʘʙʩʦʣʶʪʥʘʷ 

ʤʦʱʥʦʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʨ=0,057); ʣʦʛʘʨʠʬʤ ʤʦʱʥʦʩʪʠ 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʨ=0,057); ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʩʧʝʢʪʨʘ ɺʉʈ (ʨ=0,993); 

SD2 (ʨ=0,463); ApEn (ʨ=0,274), SampEn (ʨ=0,065). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʧʘʨʘʤʝʪʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 6. 

ʊʘʙʣʠʮʘ 6 ï ʇʦʢʘʟʘʪʝʣʠ, ʠʤʝʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʛʨʫʧʧ ʠʩʧʳʪʫʝʤʳʭ (1 ʪʠʧ ʟʘʧʠʩʝʡ) 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

(ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

PNS index 

(Me) -0,64 -0,39 -0,31 

0,012 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,019 

Mean RR, 

ʤʩ (MÑSD) 
927,00 Ñ 

87,59 

956,54 Ñ 

160,42 

933,82 ï 

979,25 

0,006 

pʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ ï ɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,004 

Max HR, 

ʫʜ/ʤʠʥ 

(Me) 

81,41 78,32 76,62 

0,046 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,042 

RMSSD, 

ʤʩ (Me) 

23,70 22,34 25,29 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,026 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

< 0,001 

NNxx, ʫʜ 

(Me) 

14,00 11,00 17,50 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,008 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

< 0,001 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

pNNxx, % 

(Me) 

4,72 3,73 5,16 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,015 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

< 0,001 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

VLF, ʤʩ
2 

(Me) 82,51 108,19 90,22 

0,002 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,002 

HF, ʤʩ
2 

(Me) 

253,54 192,01 245,20 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,006 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,002 

VLF, log 

(MÑSD) 4,24Ñ0,82 4,62 Ñ 0,77 4,44Ñ0,78 

0,001 

pʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ = 

0,002 

HF, log 

(Me) 

5,54 5,26 5,50 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,006 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,002 

VLF, % 

(Me) 8,11 11,28 9,43 

0,002 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,002 

LF, % (Me) 

64,27 63,37 56,37 

0,027 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,022 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 6 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

HF, % (Me) 

29,27 21,34 29,82 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,002 

LF, ʫʩʣ. ʝʜ. 

(Me) 69,88 74,50 66,74 

0,003 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,003 

HF, ʫʩʣ. 

ʝʜ. (Me) 30,12 25,48 33,24 

0,003 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,002 

LF/HF ratio 

(Me) 2,32 2,92 2,01 

0,003 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,002 

ʆʮʝʥʢʘ ʥʝʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

SD1, ʤʩ 

(Me) 

16,79 15,82 17,91 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,025 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

< 0,001 

SD2/SD1 

ratio (Me) 2,70 2,72 2,39 

< 0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

< 0,001 

Alpha 1 

(Me) 

1,28 1,29 1,19 

< 0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,028 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

< 0,001 
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ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʧʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ 1 

ʪʠʧʘ ʚʳʷʚʠʣʘ, ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʨʘʟʥʠʮʘ ʙʳʣʘ ʤʝʞʜʫ ʛʨʫʧʧʦʡ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠ ʛʨʫʧʧʦʡ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ (ʨ=0,019), ʫ 

ʧʦʩʣʝʜʥʠʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʟʥʘʯʠʤʦ ʚʳʰʝ (-0,31 ʧʨʦʪʠʚ -0,64 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɻʨʫʧʧʘ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʥʝ ʠʤʝʣʘ ʨʘʟʣʠʯʠʡ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ 

ʩ ʜʨʫʛʠʤʠ ʛʨʫʧʧʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ (ʈʠʩʫʥʦʢ 32). 

 

ʈʠʩʫʥʦʢ 32 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʤʫ ʠʥʜʝʢʩʫ ʧʨʠ 

ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ 

ʆʮʝʥʢʘ ʩʨʝʜʥʝʡ ʜʣʠʥʳ RR ʠʥʪʝʨʚʘʣʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ, ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʨʘʟʥʠʮʘ ʙʳʣʘ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠ 

ʛʨʫʧʧʦʡ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ (ʨ=0,004), ʫ ʧʦʩʣʝʜʥʠʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʙʳʣ ʪʘʢʞʝ ʟʥʘʯʠʤʦ ʚʳʰʝ (975,73 ʧʨʦʪʠʚ 927,00 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɻʨʫʧʧʘ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʥʝ ʠʤʝʣʘ ʨʘʟʣʠʯʠʡ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʛʨʫʧʧʘʤʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʈʠʩʫʥʦʢ 33). 

 

ʈʠʩʫʥʦʢ 33 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʩʨʝʜʥʝʡ ʜʣʠʥʝ RR ʠʥʪʝʨʚʘʣʘ ʧʨʠ 

ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ 
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ʇʨʠ ʦʮʝʥʢʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʏʉʉ ʚʳʷʚʣʝʥʦ, ʫ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ ʦʥʘ ʙʳʣʘ ʟʥʘʯʠʤʦ ʥʠʞʝ, ʯʝʤ ʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (76,62 ʧʨʦʪʠʚ 

81,41 ʫʜ/ʤʠʥ, ʨ=0,042). ɻʨʫʧʧʘ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʪʘʢʞʝ ʥʝ ʠʤʝʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʜʨʫʛʠʤʠ 

ʛʨʫʧʧʘʤʠ (ʈʠʩʫʥʦʢ 34). 

 

ʈʠʩʫʥʦʢ 34 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʏʉʉ ʧʨʠ ʘʥʘʣʠʟʝ 

ʟʘʧʠʩʝʡ 1 ʪʠʧʘ 

ʇʦʢʘʟʘʪʝʣʴ RMSSD ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʣʩʷ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ 

ʚʩʝʭ ʛʨʫʧʧ, ʦʜʥʘʢʦ, ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʣʘ ʛʨʫʧʧʘ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ 

(ʨ=0,026 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʤ ʠ ʨ=0,001 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤ), ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ï ʛʨʫʧʧʘ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (ʈʠʩʫʥʦʢ 35). 

 

ʈʠʩʫʥʦʢ 35 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ RMSSD ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ NNxx ʠ pNNxx ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʩʘʤʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʣʘ ʛʨʫʧʧʘ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (ʨ<0,001 ʧʦ ʦʪʥʦʰʝʥʠʶ 
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ʢ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʤ ʠ ʨ=0,001 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤ), ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ï ʛʨʫʧʧʘ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (ʈʠʩʫʥʦʢ 36). 

 

ɸ 

 

ɹ 

ʈʠʩʫʥʦʢ 36 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ NNxx ʠ pNNxx ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 

1 ʪʠʧʘ (ɸ ï NNxx, ɹ ï pNNxx) 

ʇʨʠ ʘʥʘʣʠʟʝ ʘʙʩʦʣʶʪʥʳʭ ʤʦʱʥʦʩʪʝʡ ʜʠʘʧʘʟʦʥʦʚ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʘʤʳʡ 

ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʘʙʩʦʣʶʪʥʦʡ ʤʦʱʥʦʩʪʠ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

(108,19 ʤʩ
2
) ʠʤʝʣʘ ʛʨʫʧʧʘ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ, ʯʪʦ ʟʥʘʯʠʤʦ ʚʳʰʝ ʙʳʣʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,002), ʦʜʥʘʢʦ ʨʘʟʥʠʮʳ ʤʝʞʜʫ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤʠ ʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʤʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤʠ ʠ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʤʠ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ, p>0,05. ʇʨʠ ʦʮʝʥʢʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ
 
ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʣʘ ʛʨʫʧʧʘ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (192,01 ʤʩ
2
), ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʛʨʫʧʧʳ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,006) ʠ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,002), ʦʜʥʘʢʦ ʟʥʘʯʠʤʦʡ 
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ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʦʧʨʝʜʝʣʝʥʦ ʥʝ 

ʙʳʣʦ (p>0,05). ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 37. 

 

ɸ 
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ʈʠʩʫʥʦʢ 37 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʘʙʩʦʣʶʪʥʦʡ ʤʦʱʥʦʩʪʠ ʜʠʘʧʘʟʦʥʦʚ 

ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ (ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɹ ï 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 

ʃʦʛʘʨʠʬʤ ʤʦʱʥʦʩʪʠ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʙʳʣ ʟʥʘʯʠʤʦ ʥʠʞʝ ʫ 

ʛʨʫʧʧʳ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (4,24 Ñ 0,82) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ 

(ʨ=0,002), ʦʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤ 

ʠʩʧʳʪʫʝʤʳʤ ʦʧʨʝʜʝʣʝʥʦ ʥʝ ʙʳʣʦ. ʃʦʛʘʨʠʬʤ ʤʦʱʥʦʩʪʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʤ ʙʳʣ ʪʘʢʞʝ ʫ ʛʨʫʧʧʳ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (5,26) ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʛʨʫʧʧʘʤ (ʨ=0,006 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʤ, 

ʨ=0,002 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤ). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ 

(ʈʠʩʫʥʦʢ 38). 
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ʈʠʩʫʥʦʢ 38 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʣʦʛʘʨʠʬʤʫ ʤʦʱʥʦʩʪʠ ʜʠʘʧʘʟʦʥʦʚ 

ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ (ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, 

ɹ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʙʳʣʘ 

ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʫ ʛʨʫʧʧʳ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (8,11 %) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (ʨ=0,002), ʦʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤ ʠʩʧʳʪʫʝʤʳʤ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ (p>0,05). 

ʇʨʠ ʦʮʝʥʢʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʦʪʤʝʯʝʥʦ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ (64,27%) ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ, ʙʦʣʝʝ ʥʠʟʢʠʡ (56,37%) ï ʜʣʷ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ. ʆʜʥʘʢʦ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʘ ʦʪʤʝʯʝʥʘ ʪʦʣʴʢʦ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʦʡ ʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧ (ʨ=0,022). 

ʆʮʝʥʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʫ ʛʨʫʧʧʳ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ, ʦʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʫ ʛʨʫʧʧʳ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,002), 
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ʦʜʥʘʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʤʠ ʠʩʧʳʪʫʝʤʳʤʠ ʟʥʘʯʠʤʦʩʪʴ 

ʦʪʩʫʪʩʪʚʦʚʘʣʘ, ʨ>0,05 (ʈʠʩʫʥʦʢ 39). 
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ʈʠʩʫʥʦʢ 39 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ 

ʜʠʘʧʘʟʦʥʦʚ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ (ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, 

ɹ ï ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɺ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 
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ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʦʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʡ ʫ ʛʨʫʧʧʳ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ 

(ʨ=0,002 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʤ, ʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʤ, p>0,05). 

ɼʘʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʙʳʣʠ ʦʙʨʘʪʥʳʤʠ: ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʜʘʥʥʳʝ ʙʳʣʠ 

ʫ ʛʨʫʧʧʳ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (ʨ=0,002 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤ, ʥʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʤ, p>0,05 (ʈʠʩʫʥʦʢ 

40). 
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ʈʠʩʫʥʦʢ 40 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ 

ʜʠʘʧʘʟʦʥʦʚ ʚ ʥʦʨʤʘʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ 

(ɸ ï ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɹ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 
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ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʚʳʰʝ ʜʘʥʥʳʭ, ʦʪʥʦʰʝʥʠʝ LF/HF ʙʳʣʦ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʫ ʛʨʫʧʧʳ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (2,92), ʥʘʠʤʝʥʝʝ ʚʳʩʦʢʠʤ ï ʫ ʛʨʫʧʧʳ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (2,01), ʩʦʛʣʘʩʥʦ ʯʝʤʫ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ 

ʨʘʟʥʠʮʘ, ʨ=0,002 (ʈʠʩʫʥʦʢ 41). 

 

ʈʠʩʫʥʦʢ 41 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʦʪʥʦʰʝʥʠʶ LF/HF ʧʨʠ ʘʥʘʣʠʟʝ 

ʟʘʧʠʩʝʡ 1 ʪʠʧʘ 

ɺʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ SD1 ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʛʨʫʧʧʳ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ 

(17,91 ʤʩ), ʦʥ ʙʳʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʳʤ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ (ʨ<0,001). ʇʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʳʣ ʟʥʘʯʠʤʦ ʥʠʞʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,025). 

ʆʪʥʦʰʝʥʠʝ SD2/SD1 ʠʤʝʣʦ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʫ ʛʨʫʧʧʳ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (2,39), ʯʪʦ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʞʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (ʨ<0,001). ɼʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʜʘʥʥʳʤʠ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʨ>0,05 

(ʈʠʩʫʥʦʢ 42). 

ʇʦʢʘʟʘʪʝʣʴ Alpha 1 ʙʳʣ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʤ ʫ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ 

ʢʘʢ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,028), ʪʘʢ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʛʨʫʧʧʝ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ, ʨ<0,001 (ʈʠʩʫʥʦʢ 43). 
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ʈʠʩʫʥʦʢ 42 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ cʪʘʥʜʘʨʪʥʦʤʫ ʦʪʢʣʦʥʝʥʠ ʁʣʠʥʠʡ 

ʠʜʝʥʪʠʯʥʦʩʪʠ ʥʘ ʛʨʘʬʠʢʝ ʇʫʘʥʢʘʨʝ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ (ɸ ï 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʣʠʥʠʷ SD1, ɹ ï ʦʪʥʦʰʝʥʠʝ SD2/SD1) 

 

ʈʠʩʫʥʦʢ 43 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ Alpha 1 ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 1 ʪʠʧʘ 
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3.3.3 ʉʨʘʚʥʝʥʠʝ ʛʨʫʧʧ ʠʩʧʳʪʫʝʤʳʭ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ (ʟʘʧʠʩʠ 2 ʪʠʧʘ) 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 128 ʧʷʪʠʤʠʥʫʪʥʳʭ ʟʘʧʠʩʠ, ʠʟ ʥʠʭ 

21 ʟʘʧʠʩʴ ʦʪʥʦʩʠʣʘʩʴ ʢ ʛʨʫʧʧʝ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ, 57 ï ʢ ʛʨʫʧʧʝ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ, 50 ï ʢ ʛʨʫʧʧʝ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ. 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʛʨʫʧʧ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʜʘʥʥʳʝ ʥʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʩʠʤʧʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ (ʨ=0,079), 

ʤʠʥʠʤʘʣʴʥʘʷ ʏʉʉ (ʨ=0,381), ʧʠʢʦʚʘʷ ʯʘʩʪʦʪʘ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ (ʨ=0,225), 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ (ʨ=0,965) ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ (ʨ=0,140) ʜʠʘʧʘʟʦʥʦʚ, ʘʙʩʦʣʶʪʥʘʷ 

ʤʦʱʥʦʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʨ=0,220), ʣʦʛʘʨʠʬʤ ʤʦʱʥʦʩʪʠ 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʨ=0,223). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 7. 

ʊʘʙʣʠʮʘ 7 ï ʇʦʢʘʟʘʪʝʣʠ, ʠʤʝʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʛʨʫʧʧ ʠʩʧʳʪʫʝʤʳʭ (2 ʪʠʧ ʟʘʧʠʩʝʡ) 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

(ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

PNS index 

(Me) 

-0,85 -0,21 -0,24 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

< 0,001 

Stress index 

(Me) 11,14 11,33 10,93 

0,031 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,026 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 7 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

Mean RR, 

ʤʩ (Me) 916,55 1014,52 984,73 

0,027 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,021 

STD RR, 

ʤʩ (Me) 35,78 33,30 37,49 

< 0,001* 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

< 0,001 

Mean HR, 

ʫʜ/ʤʠʥ 

(Me) 

65,46 59,14 60,93 

0,027 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,021 

STD HR, 

ʫʜ/ʤʠʥ 

(Me) 

2,81 1,97 2,48 

0,013 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,025 

Max HR, 

ʫʜ/ʤʠʥ 

(Me) 

83,98 76,01 83,01 0,029 

RMSSD, 

ʤʩ (Me) 

15,55 20,11 22,85 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,025 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

< 0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,009 

NNxx, ʫʜ 

(Me) 

5,00 8,00 12,50 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

= 0,004 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,007 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 7 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

pNNxx, % 

(Me) 

1,63 2,70 4,23 

< 0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

= 0,003 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,008 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

(ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

RR tri 

index (Me) 8,54 9,07 9,38 

0,044 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

= 0,038 

TINN, ʤʩ 

(Me) 

185,00 161,00 184,00 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,006 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,003 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

VLF, ʤʩ
2 

(Me) 

235,57 259,64 342,88 

< 0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

= 0,003 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,003 

HF, ʤʩ
2 

(Me) 23,30 122,49 184,09 

0,011 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

= 0,011 

VLF, log 

(Me) 

5,46 5,56 5,84 

< 0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

= 0,003 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,003 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 7 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

HF, log 

(Me) 3,15 4,81 5,22 

0,011 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

= 0,011 

VLF, % 

(Me) 

13,18 19,49 25,31 

0,002 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,026 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

= 0,001 

LF, % (Me) 

76,60 66,06 59,82 

0,002 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,033 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

= 0,001 

HF, % (Me) 

3,43 9,74 10,32 

0,014 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,035 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

= 0,011 

LF, ʫʩʣ. ʝʜ. 

(Me) 

96,26 88,48 84,68 

0,004 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,023 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

= 0,003 

HF, ʫʩʣ. 

ʝʜ. (Me) 

3,74 11,52 15,31 

0,004 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,023 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

= 0,003 
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ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

Total 

power, ʤʩ
2 

(Me) 

1422,84 1226,60 1457,29 

0,027 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,040 

LF/HF ratio 

(Me) 

25,73 7,68 5,53 

0,004 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,023 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

= 0,003 

ʆʮʝʥʢʘ ʥʝʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

SD1, ʤʩ 

(Me) 

11,01 14,24 16,18 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,025 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

< 0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,009 

SD2, ʤʩ 

(Me) 

49,65 45,20 50,52 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,045 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

< 0,001 

SD2/SD1 

ratio (Me) 

4,44 3,19 3,31 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

< 0,001 
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ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ApEn (Me)  

0,57 0,77 0,87 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

< 0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,049 

SampEn 

(Me) 

0,58 0,90 1,07 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

< 0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,048 

Alpha 1 

(Me) 

1,69 1,43 1,46 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

< 0,001 

Alpha 2 

(Me) 

0,48 0,47 0,55 

0,008 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

= 0,020 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,026 
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ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʡ 

ʠʥʜʝʢʩ ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ (-0,85), ʵʪʦʪ ʧʘʨʘʤʝʪʨ 

ʙʳʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʞʝ, ʯʝʤ ʫ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʦʡ ʠ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʦʡ 

ʛʨʫʧʧ (ʨ<0,001), ʦʜʥʘʢʦ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʤʠ ʠ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤʠ ʠʩʧʳʪʫʝʤʳʤʠ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ, ʨ>0,05 (ʈʠʩʫʥʦʢ 44). 

 

ʈʠʩʫʥʦʢ 44 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʤʫ ʠʥʜʝʢʩʫ ʧʨʠ 

ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ 

ʇʨʠ ʦʮʝʥʢʝ ʠʥʜʝʢʩʘ ʩʪʨʝʩʩʘ ʩʘʤʳʤʠ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʣʘʜʘʣʠ 

ʠʩʧʳʪʫʝʤʳʝ ʠʟ ʛʨʫʧʧʳ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (10,93), ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ 

ʙʳʣʦ ʥʠʞʝ, ʯʝʤ ʫ ʛʨʫʧʧʳ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (ʨ=0,026), ʦʜʥʘʢʦ ʨʘʟʥʠʮʳ ʤʝʞʜʫ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤʠ ʠ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʤʠ ʠʩʧʳʪʫʝʤʳʤʠ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ, 

ʨ>0,05 (ʈʠʩʫʥʦʢ 45). 

 

ʈʠʩʫʥʦʢ 45 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʩʪʨʝʩʩ-ʠʥʜʝʢʩʫ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 

2 ʪʠʧʘ 
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ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ RR ʠʥʪʝʨʚʘʣʦʚ ʦʢʘʟʘʣʠʩʴ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʫ ʛʨʫʧʧʳ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (1014,52 ʤʩ), ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ 

ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʧʧʳ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,021). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ 

ʤʝʞʜʫ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤʠ ʠ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʤʠ ʠʩʧʳʪʫʝʤʳʤʠ ʦʙʥʘʨʫʞʝʥʦ ʥʝ 

ʙʳʣʦ, ʨ>0,05 (ʈʠʩʫʥʦʢ 46). 

 

ʈʠʩʫʥʦʢ 46 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʩʨʝʜʥʝʡ ʜʣʠʥʝ RR ʠʥʪʝʨʚʘʣʘ ʧʨʠ 

ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ STD RR ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʫ ʛʨʫʧʧʳ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ, ʩʘʤʳʝ ʥʠʟʢʠʝ ï ʫ ʛʨʫʧʧʳ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ, ʤʝʞʜʫ ʵʪʠʤʠ 

ʛʨʫʧʧʘʤʠ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ, ʨ<0,001 (ʈʠʩʫʥʦʢ 47). 

 

ʈʠʩʫʥʦʢ 47 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ STD RR ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ 
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ɺʳʩʦʢʘʷ ʩʨʝʜʥʷʷ ʏʉʉ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʮʝʥʢʠ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʛʨʫʧʧʳ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (65,46 ʫʜ/ʤʠʥ), ʥʠʟʢʘʷ ï ʜʣʷ ʛʨʫʧʧʳ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ 

(59,14 ʫʜ/ʤʠʥ). ʄʝʞʜʫ ʵʪʠʤʠ ʛʨʫʧʧʘʤʠ ʚʳʷʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ 

ʨʘʟʥʠʮʘ, ʨ=0,021 (ʈʠʩʫʥʦʢ 48). 

 

ʈʠʩʫʥʦʢ 48 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʩʨʝʜʥʝʡ ʏʉʉ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 

ʪʠʧʘ 

ʉʦʛʣʘʩʥʦ STD HR, ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʛʨʫʧʧʳ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (2,81 ʫʜ/ʤʠʥ), ʯʪʦ ʙʳʣʦ ʟʥʘʯʠʤʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ (ʨ=0,025). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ 

ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʝ ʙʳʣʦ, ʨ>0,05 (ʈʠʩʫʥʦʢ 49). 

 

ʈʠʩʫʥʦʢ 49 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʩʨʝʜʥʝʡ ʜʣʠʥʝ STD RR ʧʨʠ ʘʥʘʣʠʟʝ 

ʟʘʧʠʩʝʡ 2 ʪʠʧʘ 



97 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʏʉʉ ʙʳʣʘ ʟʥʘʯʠʤʦ ʥʠʞʝ ʫ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ 

(ʨ=0,029 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʛʨʫʧʧʘʤ), ʦʜʥʘʢʦ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʠʟʢʦʫʩʪʦʡʯʠʚʦʡ ʠ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ, 

ʨ>0,05 (ʈʠʩʫʥʦʢ 50). 

 

ʈʠʩʫʥʦʢ 50 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʏʉʉ ʧʨʠ ʘʥʘʣʠʟʝ 

ʟʘʧʠʩʝʡ 2 ʪʠʧʘ 

ʇʦʢʘʟʘʪʝʣʴ RMSSD ʙʳʣ ʥʘʠʤʝʥʴʰʠʤ ʚ ʛʨʫʧʧʝ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (15,55 ʤʩ), 

ʥʘʠʙʦʣʴʰʠʤ ï ʚ ʛʨʫʧʧʝ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (22,85 ʤʩ). ʈʘʟʣʠʯʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʤʝʞʜʫ ʚʩʝʤʠ ʛʨʫʧʧʘʤʠ: ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ ʙʳʣʦ 

ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤ (ʨ=0,009), ʟʥʘʯʝʥʠʝ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ï ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʤ, ʨ=0,025 (ʈʠʩʫʥʦʢ 51). 

 

ʈʠʩʫʥʦʢ 51 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ RMSSD ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ 
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ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ NNxx ʠ pNNxx ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʛʨʫʧʧʳ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (12,5 ʫʜ ʠ 4,23% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ ʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʦʡ ʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧ, ʨ<0,05 

(ʈʠʩʫʥʦʢ 52). 

ʉʦʛʣʘʩʥʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ɺʉʈ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, 

ʪʨʠʘʥʛʫʣʷʨʥʳʡ ʠʥʜʝʢʩ ʙʳʣ ʟʥʘʯʠʤʦ ʚʳʰʝ ʫ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʤ (ʨ=0,038), TINN ʙʳʣ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʫ ʛʨʫʧʧʳ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ 

ʨʘʟʥʠʮʘ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʪʦʣʴʢʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ, ʨ=0,006 ʠ ʨ=0,003 ʩʦʦʪʚʝʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ 53, ʈʠʩʫʥʦʢ 54). 

 

ɸ 

 

ɹ 

ʈʠʩʫʥʦʢ 52 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ NNxx ʠ pNNxx ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 

2 ʪʠʧʘ (ɸ ï NNxx, ɹ ï pNNxx) 
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ʈʠʩʫʥʦʢ 53 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʪʨʠʘʥʛʫʣʷʨʥʦʤʫ ʠʥʜʝʢʩʫ ʧʨʠ 

ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ 

 

ʈʠʩʫʥʦʢ 54 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ TINN ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ 

ʇʨʠ ʘʥʘʣʠʟʝ ʘʙʩʦʣʶʪʥʳʭ ʤʦʱʥʦʩʪʝʡ ʜʠʘʧʘʟʦʥʦʚ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʘʤʳʡ 

ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʘʙʩʦʣʶʪʥʦʡ ʤʦʱʥʦʩʪʠ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

(342,88 ʤʩ
2
) ʠʤʝʣʘ ʛʨʫʧʧʘ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ, ʯʪʦ ʟʥʘʯʠʤʦ ʚʳʰʝ ʙʳʣʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,003) ʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (ʨ=0,003), 

ʦʜʥʘʢʦ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʤʠ ʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʤʠ ʦʙʥʘʨʫʞʝʥʦ ʥʝ 

ʙʳʣʦ, p>0,05. ʇʨʠ ʦʮʝʥʢʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ
 
ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʣʘ ʪʘʢʞʝ ʛʨʫʧʧʘ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (184,09 ʤʩ
2
), ʯʪʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʛʨʫʧʧʳ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,011, 

23,3 ʤʩ
2
), ʦʜʥʘʢʦ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʦʧʨʝʜʝʣʝʥʦ ʥʝ ʙʳʣʦ (p>0,05). ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 55. 

ʃʦʛʘʨʠʬʤ ʤʦʱʥʦʩʪʠ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʙʳʣ ʚʳʰʝ ʫ ʛʨʫʧʧʳ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (5,84 log) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (ʨ=0,003) 
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ʠ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,003), ʦʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʩʨʝʜʥʝ- ʠ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʤʠ ʠʩʧʳʪʫʝʤʳʤʠ ʦʧʨʝʜʝʣʝʥʦ ʥʝ ʙʳʣʦ. ʃʦʛʘʨʠʬʤ ʤʦʱʥʦʩʪʠ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʙʳʣ ʪʘʢʞʝ ʫ ʛʨʫʧʧʳ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (5,22), ʥʦ ʪʦʣʴʢʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ 

(ʨ=0,011). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ (ʈʠʩʫʥʦʢ 56). 

 

ɸ 

 

ɹ 

ʈʠʩʫʥʦʢ 55 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʘʙʩʦʣʶʪʥʦʡ ʤʦʱʥʦʩʪʠ ʜʠʘʧʘʟʦʥʦʚ 

ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɹ ï 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʙʳʣʘ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʫ ʛʨʫʧʧʳ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (25,31%) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ 
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ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,001) ʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (19,49%) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʤ (ʨ=0,026). 

ʇʨʠ ʦʮʝʥʢʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʦʪʤʝʯʝʥʦ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ (76,60%) ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ, ʙʦʣʝʝ ʥʠʟʢʠʡ (59,82%) ï ʜʣʷ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ. ʆʜʥʘʢʦ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʘ ʥʝ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʦʡ ʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧ (ʨ>0,05). 

ʆʮʝʥʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʫ ʛʨʫʧʧʳ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ, ʦʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʫ ʛʨʫʧʧʳ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,011) ʠ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (ʨ=0,035). ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʩʨʝʜʥʝ- ʠ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤʠ 

ʠʩʧʳʪʫʝʤʳʤʠ ʦʧʨʝʜʝʣʝʥʘ ʥʝ ʙʳʣʘ (ʈʠʩʫʥʦʢ 57). 

 
ɸ 

 
ɹ 

ʈʠʩʫʥʦʢ 56 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʣʦʛʘʨʠʬʤʫ ʤʦʱʥʦʩʪʠ ʜʠʘʧʘʟʦʥʦʚ 

ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɹ ï 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 
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ɸ 

 

ɹ 

 

ɺ 

ʈʠʩʫʥʦʢ 57 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ 

ʜʠʘʧʘʟʦʥʦʚ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɹ ï 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɺ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 
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ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʦʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʡ ʫ ʛʨʫʧʧʳ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ 

(ʨ=0,003 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤ). ɻʨʫʧʧʘ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʪʘʢʞʝ 

ʠʤʝʣʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ 

(ʨ=0,023). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʚʳʩʦʢʦ- ʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʤʠ 

ʠʩʧʳʪʫʝʤʳʤʠ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ, p>0,05. 

ɼʘʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʙʳʣʠ ʦʙʨʘʪʥʳʤʠ: ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʜʘʥʥʳʝ ʙʳʣʠ 

ʫ ʛʨʫʧʧʳ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,003 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤ ʠ 

ʨ=0,023 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʤ), ʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʚʳʩʦʢʦ- ʠ ʥʠʟʢʦʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ, p>0,05 

(ʈʠʩʫʥʦʢ 58). 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʷ Total power ʚʳʷʚʠʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ 

ʪʦʣʴʢʦ ʤʝʞʜʫ ʚʳʩʦʢʦ- ʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʤʠ ʠʩʧʳʪʫʝʤʳʤʠ (ʨ=0,027), ʧʨʠ ʵʪʦʤ 

ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʣʘ ʛʨʫʧʧʘ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ï 1457,29 ʤʩ
2
 

(ʈʠʩʫʥʦʢ 59). 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʚʳʰʝ ʜʘʥʥʳʭ, ʦʪʥʦʰʝʥʠʝ LF/HF ʙʳʣʦ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʫ ʛʨʫʧʧʳ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (25,73), ʥʘʠʤʝʥʝʝ ʚʳʩʦʢʠʤ ï ʫ ʛʨʫʧʧʳ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (5,53). ɻʨʫʧʧʘ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠʤʝʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (ʨ=0,023) ʠ ʢ 

ʛʨʫʧʧʝ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ï ʨ=0,003 (ʈʠʩʫʥʦʢ 60). 

ɺʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ SD1 ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʛʨʫʧʧʳ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ 

(16,18 ʤʩ), ʦʥ ʙʳʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʳʤ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ (ʨ<0,001) ʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ 

(ʨ=0,009). ʇʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʳʣ 

ʟʥʘʯʠʤʦ ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,025). 

ʅʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ SD2 ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʛʨʫʧʧʳ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ 

(45,20 ʤʩ), ʦʥ ʙʳʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʞ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʳʤ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ (ʨ=0,045) ʠ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ 

(ʨ<0,001).  



104 

ʆʪʥʦʰʝʥʠʝ SD2/SD1 ʠʤʝʣʦ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʫ ʛʨʫʧʧʳ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (4,44), ʯʪʦ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ<0,001 ʜʣʷ ʦʙʦʠʭ ʧʦʢʘʟʘʪʝʣʝʡ). 

ɼʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ 

ʠʩʧʳʪʫʝʤʳʭ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʨ>0,05 (ʈʠʩʫʥʦʢ 61). 

 
ɸ 

 
ɹ 

ʈʠʩʫʥʦʢ 58 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ 

ʜʠʘʧʘʟʦʥʦʚ ʚ ʥʦʨʤʘʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ 

(ɸ ï ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ɹ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 

 

ʈʠʩʫʥʦʢ 59 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʧʘʨʘʤʝʪʨʫ Total power ʧʨʠ ʘʥʘʣʠʟʝ 

ʟʘʧʠʩʝʡ 2 ʪʠʧʘ 
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ʈʠʩʫʥʦʢ 60 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʦʪʥʦʰʝʥʠʶ LF/HF ʧʨʠ ʘʥʘʣʠʟʝ 

ʟʘʧʠʩʝʡ 2 ʪʠʧʘ 

 

 ɸ        ɹ 

 

ɺ 

ʈʠʩʫʥʦʢ 61 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ cʪʘʥʜʘʨʪʥʦʤʫ ʦʪʢʣʦʥʝʥʠ ʁʣʠʥʠʡ 

ʠʜʝʥʪʠʯʥʦʩʪʠ ʥʘ ʛʨʘʬʠʢʝ ʇʫʘʥʢʘʨʝ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ɸ ï 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʣʠʥʠʷ SD1, ɹ ï ʣʠʥʠʷ ʠʜʝʥʪʠʯʥʦʩʪʠ SD2, ɺ ï ʦʪʥʦʰʝʥʠʝ 

SD2/SD1) 
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ʇʨʠ ʦʮʝʥʢʝ ʧʦʢʘʟʘʪʝʣʷ ApEn ʜʘʥʥʳʝ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧʳ ʙʳʣʠ 

ʟʥʘʯʠʤʦ ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧʝ (ʨ=0,049) ʠ ʢ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧʝ (ʨ<0,001), ʘ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ 

ʪʘʢʞʝ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ï ʨ<0,001 (ʈʠʩʫʥʦʢ 62). 

 

ʈʠʩʫʥʦʢ 62 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ApEn ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ 

ʇʨʠ ʦʮʝʥʢʝ ʧʦʢʘʟʘʪʝʣʷ SampEn ʜʘʥʥʳʝ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧʳ ʪʘʢʞʝ 

ʙʳʣʠ ʟʥʘʯʠʤʦ ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧʝ (ʨ=0,048) ʠ ʢ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧʝ (ʨ<0,001), ʘ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ 

ʪʘʢʞʝ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ï ʨ<0,001 (ʈʠʩʫʥʦʢ 63). 

 

ʈʠʩʫʥʦʢ 63 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ SampEn ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ 
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ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ Alpha 1 ʚʳʷʚʠʣ, ʯʪʦ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʝ ʠʩʧʳʪʫʝʤʳʝ 

ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝ- (ʨ<0,001) ʠ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤ (ʨ<0,001). ʇʨʠ ʦʮʝʥʢʝ Alpha 2 ʚʳʷʚʣʝʥʘ ʜʨʫʛʘʷ ʟʥʘʯʠʤʦʩʪʴ: 

ʧʦʢʘʟʘʪʝʣʴ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ ʙʳʣ ʟʥʘʯʠʤʦ ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʤ (ʨ=0,026) ʠ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʤ ï ʨ=0,020 (ʈʠʩʫʥʦʢ 64).  

 

ɸ 

 

ɹ 

ʈʠʩʫʥʦʢ 64 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʙʝʩʪʨʝʥʜʦʚʦʤʫ ʘʥʘʣʠʟʫ ʢʦʣʝʙʘʥʠʡ 

ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 2 ʪʠʧʘ (ɸ ïʢʨʘʪʢʦʩʨʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ, ɹ ï ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʢʦʣʝʙʘʥʠʷ) 
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3.3.4 ʉʨʘʚʥʝʥʠʝ ʛʨʫʧʧ ʠʩʧʳʪʫʝʤʳʭ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ (ʟʘʧʠʩʠ 3 ʪʠʧʘ) 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʪʦʣʴʢʦ ʧʦ 9 ʧʦʢʘʟʘʪʝʣʷʤ, 

ʨ>0,05 ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 8. 

ʊʘʙʣʠʮʘ 8 ï ʇʦʢʘʟʘʪʝʣʠ, ʠʤʝʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʛʨʫʧʧ ʠʩʧʳʪʫʝʤʳʭ (3 ʪʠʧ ʟʘʧʠʩʝʡ) 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʘ 

ʨ 
ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

PNS index (Me) -0,99 -0,27 0,04 

SNS index (Me) 0,74 -0,10 0,020 

Mean RR, ʤʩ (Me) 887,91 1061,91 0,003 

STD RR, ʤʩ (Me) 34,32 35,22 0,047 

Mean HR, ʫʜ/ʤʠʥ (Me) 67,57 56,50 0,003 

Max HR, ʫʜ/ʤʠʥ (MÑSD) 89,02 Ñ 7,57 82,90 Ñ 11,18 0,040 

VLF, ɻʮ (Me) 0,03 0,04 < 0,001 

HF, ɻʮ (Me) 0,16 0,17 0,046 

SD2, ʤʩ (Me) 46,76 47,64 0,029 

ʇʨʠ ʦʮʝʥʢʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʛʨʫʧʧʘ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʙʦʣʝʝ ʥʠʟʢʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ, ʨ=0,04 (ʈʠʩʫʥʦʢ 65). 

ʉʠʤʧʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʙʳʣ ʟʥʘʯʠʤʦ ʚʳʰʝ ʫ ʛʨʫʧʧʳ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ, ʨ=0,020 

(ʈʠʩʫʥʦʢ 66). ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʠʥʪʝʨʚʘʣʘ RR ʙʳʣʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʫ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ, ʨ=0,003 (ʈʠʩʫʥʦʢ 67). ʇʦʢʘʟʘʪʝʣʴ STD RR ʠʤʝʣ 
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ʘʥʘʣʦʛʠʯʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʨ=0,047 (ʈʠʩʫʥʦʢ 68). ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʏʉʉ ʙʳʣʦ 

ʚʳʰʝ ʫ ʛʨʫʧʧʳ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ, ʨ=0,003 (ʈʠʩʫʥʦʢ 69), ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ï 

ʘʥʘʣʦʛʠʯʥʦ, ʨ=0,040 (ʈʠʩʫʥʦʢ 70).  

 

ʈʠʩʫʥʦʢ 65 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʤʫ ʠʥʜʝʢʩʫ ʧʨʠ 

ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ 

 

ʈʠʩʫʥʦʢ 66 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʩʠʤʧʘʪʠʯʝʩʢʦʤʫ ʠʥʜʝʢʩʫ ʧʨʠ 

ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ 

 

ʈʠʩʫʥʦʢ 67 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʩʨʝʜʥʝʡ ʜʣʠʥʝ RR ʠʥʪʝʨʚʘʣʘ ʧʨʠ 

ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ 
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ʈʠʩʫʥʦʢ 68 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʩʨʝʜʥʝʡ ʜʣʠʥʝ STD RR ʧʨʠ ʘʥʘʣʠʟʝ 

ʟʘʧʠʩʝʡ 3 ʪʠʧʘ 

 

ʈʠʩʫʥʦʢ 69 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʩʨʝʜʥʝʡ ʏʉʉ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 3 

ʪʠʧʘ 

 

ʈʠʩʫʥʦʢ 70 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʏʉʉ ʧʨʠ ʘʥʘʣʠʟʝ 

ʟʘʧʠʩʝʡ 3 ʪʠʧʘ 
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ʇʠʢʦʚʘʷ ʯʘʩʪʦʪʘ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʙʳʣʘ ʟʥʘʯʠʤʦ ʚʳʰʝ ʫ 

ʛʨʫʧʧʳ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (ʨ<0,001), ʧʠʢʦʚʘʷ ʯʘʩʪʦʪʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ï ʘʥʘʣʦʛʠʯʥʦ, ʨ=0,046 (ʈʠʩʫʥʦʢ 71). 

 

ɸ 

 

ɹ 

ʈʠʩʫʥʦʢ 71 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʧʠʢʦʚʳʤ ʯʘʩʪʦʪʘʤ ʜʠʘʧʘʟʦʥʦʚ ʧʨʠ 

ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 3 ʪʠʧʘ (ɸ ï ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, 

ɹ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ) 

ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ SD2 ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʛʨʫʧʧʳ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ, ʦʥ ʙʳʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʳʤ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ ʠʩʧʳʪʫʝʤʳʭ, ʨ=0,029 (ʈʠʩʫʥʦʢ 72). 
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ʈʠʩʫʥʦʢ 72 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʧʦʢʘʟʘʪʝʣʶ SD2 ʧʨʠ ʘʥʘʣʠʟʝ 

ʟʘʧʠʩʝʡ 3 ʪʠʧʘ 

3.3.5. ʉʨʘʚʥʝʥʠʝ ʛʨʫʧʧ ʠʩʧʳʪʫʝʤʳʭ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʪʦʢʩʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʢʠʩʣʦʨʦʜʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ 

ʦʢʩʠʛʝʥʘʮʠʠ 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʛʨʫʧʧ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʜʘʥʥʳʝ ʥʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʩʠʤʧʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ (ʨ=0,094), 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ (ʨ=0,365), Mean RR (ʨ=0,301) ʩʨʝʜʥʷʷ ʏʉʉ (ʨ=0,301), 

ʤʠʥʠʤʘʣʴʥʘʷ ʏʉʉ (ʨ=0,165), ʤʘʢʩʠʤʘʣʴʥʘʷ ʏʉʉ (ʨ=0,561), STD HR (ʨ=0,100), 

ʪʨʠʘʥʛʫʣʷʨʥʳʡ ʠʥʜʝʢʩ (ʨ=0,540), ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ (ʨ=0,061), ʧʠʢʦʚʘʷ ʯʘʩʪʦʪʘ ʦʯʝʥʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ (ʨ=0,225), 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ (ʨ=0,965) ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ (ʨ=0,140) ʜʠʘʧʘʟʦʥʦʚ, ʘʙʩʦʣʶʪʥʘʷ 

ʤʦʱʥʦʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʨ=0,220), ʣʦʛʘʨʠʬʤ ʤʦʱʥʦʩʪʠ 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʨ=0,223). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 9. 

  



113 

ʊʘʙʣʠʮʘ 9 ï ʇʦʢʘʟʘʪʝʣʠ, ʠʤʝʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʛʨʫʧʧ ʠʩʧʳʪʫʝʤʳʭ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ ʦʢʩʠʛʝʥʘʮʠʠ 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

(ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

Stress index 

(Me) 

11,41 12,90 11,99 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,032 

STD RR, 

ʤʩ (Me) 

35,35 30,41 31,52 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

RMSSD, 

ʤʩ (Me) 

22,11 25,75 24,68 

0,006 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,014 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,014 

NNxx, ʫʜ 

(Me) 14,00 19,00 15,00 

0,021 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,018 

pNNxx, % 

(Me) 3,17 6,17 5,10 

0,012 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,009 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 9 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

(ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) 

TINN, ʤʩ 

(Me) 

182,00 152,50 153,50 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,013 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

VLF, ɻʮ 

(Me) 0,04 0,04 0,03 

0,022 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,017 

LF, ɻʮ 

(Me) 

0,05 0,08 0,07 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

HF, ɻʮ 

(Me) 

0,16 0,16 0,19 

0,014 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,026 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ 

= 0,031 

VLF, ʤʩ
2 

(Me) 

289,82 68,51 79,31 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 9 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

LF, ʤʩ
2 

(Me) 

1071,18 465,96 473,25 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

HF, ʤʩ
2 

(Me) 

100,90 260,19 214,17 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

VLF, log 

(Me) 

5,67 4,23 4,37 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

LF, log 

(Me) 

6,98 6,14 6,16 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

HF, log 

(Me) 

4,61 5,56 5,36 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 9 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

VLF, % 

(Me) 

20,58 9,09 8,73 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

HF, % (Me) 

7,24 32,77 25,33 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

LF, ʫʩʣ. ʝʜ. 

(Me) 

90,52 66,19 71,69 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

HF, ʫʩʣ. 

ʝʜ. (Me) 

9,47 33,78 28,27 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

Total 

power, ʤʩ
2 

(Me) 1503,82 738,64 736,20 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 9 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

LF/HF ratio 

(Me) 

9,56 1,98 2,57 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

ʆʮʝʥʢʘ ʥʝʣʠʥʝʡʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ 

SD1, ʤʩ 

(Me) 

15,65 18,24 17,48 

0,006 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,014 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,014 

SD2, ʤʩ 

(Me) 

47,42 38,51 40,48 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

SD2/SD1 

ratio (Me) 

3,08 2,33 2,33 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

ApEn (Me)  

0,79 1,05 1,05 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 9 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

p ʅʠʟʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

ʉʨʝʜʥʝ-

ʫʩʪʦʡʯʠʚʳʝ 

ɺʳʩʦʢʦ-

ʫʩʪʦʡʯʠʚʳʝ 

SampEn 

(Me) 

0,82 1,51 1,56 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

Alpha 1 

(Me) 

1,45 1,17 1,24 

< 0,001 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

pɺʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ < 

0,001 

Alpha 2 

(Me) 0,50 0,39 0,44 

0,008 

pʉʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ï ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ = 

0,006 

ʇʨʠ ʦʮʝʥʢʝ ʠʥʜʝʢʩʘ ʩʪʨʝʩʩʘ ʩʘʤʳʤʠ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʣʘʜʘʣʠ 

ʠʩʧʳʪʫʝʤʳʝ ʠʟ ʛʨʫʧʧʳ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (11,41), ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ 

ʙʳʣʦ ʥʠʞʝ, ʯʝʤ ʫ ʛʨʫʧʧʳ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (ʨ<0,001) ʠ ʛʨʫʧʧʳ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ=0,032), ʦʜʥʘʢʦ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤʠ ʠ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʤʠ ʠʩʧʳʪʫʝʤʳʤʠ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ, ʨ>0,05 (ʈʠʩʫʥʦʢ 73). 

 

ʈʠʩʫʥʦʢ 73 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ ʩʪʨʝʩʩ-ʠʥʜʝʢʩʫ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 

ʧʦʩʣʝ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ ʦʢʩʠʛʝʥʘʮʠʠ 
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ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ STD RR ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʫ ʛʨʫʧʧʳ 

ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ, ʯʪʦ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʞʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ (ʨ<0,01) ʠ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (ʨ<0,01). ʄʝʞʜʫ ʩʨʝʜʥʝ- ʠ 

ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ, ʨ>0,05 (ʈʠʩʫʥʦʢ 74). 

 

ʈʠʩʫʥʦʢ 74 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ STD RR ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ ʧʦʩʣʝ 

ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ ʦʢʩʠʛʝʥʘʮʠʠ 

ʇʦʢʘʟʘʪʝʣʴ RMSSD ʙʳʣ ʥʘʠʤʝʥʴʰʠʤ ʚ ʛʨʫʧʧʝ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ (22,11 ʤʩ), 

ʥʘʠʙʦʣʴʰʠʤ ï ʚ ʛʨʫʧʧʝ ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (25,75 ʤʩ). ʅʠʟʢʦʫʩʪʦʡʯʠʚʳʝ 

ʠʩʧʳʪʫʝʤʳʝ ʠʤʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ RMSSD ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝ- (ʨ=0,014) ʠ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤ ʠʩʧʳʪʫʝʤʳʤ ï 0,014 

(ʈʠʩʫʥʦʢ 75). 

 

ʈʠʩʫʥʦʢ 75 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ RMSSD ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ ʧʦʩʣʝ 

ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ ʦʢʩʠʛʝʥʘʮʠʠ 
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ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ NNxx ʠ pNNxx ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʛʨʫʧʧʳ 

ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʭ (19,00 ʫʜ ʠ 6,17 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʚʳʰʝ, ʯʝʤ ʫ ʥʠʟʢʦʫʩʪʦʡʯʠʚʦʡ ʛʨʫʧʧʳ, ʨ=0,018 ʠ 0,009 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʈʠʩʫʥʦʢ 76). 

 

ɸ 

 

ɹ 

ʈʠʩʫʥʦʢ 76 ï ʉʦʧʦʩʪʘʚʠʤʦʩʪʴ ʛʨʫʧʧ ʩʦʛʣʘʩʥʦ NNxx ʠ pNNxx ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʧʠʩʝʡ 

ʧʦʩʣʝ ʛʠʧʝʨʙʘʨʠʯʝʩʢʦʡ ʦʢʩʠʛʝʥʘʮʠʠ(ɸ ï NNxx, ɹ ï pNNxx) 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ TINN ʦʙʣʘʜʘʣʘ ʛʨʫʧʧʘ ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʭ 

(182,00 ʤʩ), ʯʪʦ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʞʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʨʝʜʥʝ- 

(ʨ<0,001) ʠ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʤ ʠʩʧʳʪʫʝʤʳʤ ï ʨ=0,013 (ʈʠʩʫʥʦʢ 77). 




