
ʕʈɻɸʊʀʏɽʉʂʀɽ ʉʀʉʊɽʄʓ ʅɸ 

ʆʉʅʆɺɽ ʇɽʈʉʇɽʂʊʀɺʅʓʍ 

ʀʅʊɽʈʌɽʁʉʆɺ ʏɽʃʆɺɽʂ-

ʂʆʄʇʔʖʊɽʈ

ʊʫʨʦʚʩʢʠʡʗ.ɸ.

ʃʘʙʦʨʘʪʦʨʠʠ ˉ38 

ʀʇʋ ʠʤ. ɺ.ɸ.ʊʨʘʧʝʟʥʠʢʦʚʘʈɸʅ



ʇʨʦʙʣʝʤʳ:
ʢʣʶʯʝʚʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʩʪʦʷʱʠʤʠ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʠʥʪʝʨʬʝʡʩʦʚ ʯʝʣʦʚʝʢ-

ʢʦʤʧʴʶʪʝʨ ʷʚʣʷʶʪʩʷ: 

Åʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ,

Åʫʣʫʯʰʝʥʠʝ ʵʨʛʦʥʦʤʠʯʥʦʩʪʠ,

Åʨʘʩʰʠʨʝʥʠʝ  ʩʧʝʢʪʨʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ 

ʘʥʘʣʠʟʘ ʩʠʩʪʝʤ ʯʝʣʦʚʝʢ-ʢʦʤʧʴʶʪʝʨ



ʉʠʛʥʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ

Åʕʕɻ

Åʕʄɻ

Åʕʆɻ, ɺʆɻ

Åɼʳʭʘʥʠʝ

Åɺʉʈ

Åʉʪʘʙʠʣʦʤʝʪʨʠʷ



ɿʘʜʘʯʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ

(ʜʚʘ ʧʦʜʭʦʜʘ)

Åɿʘʤʝʱʘʶʱʝʝ ʫʧʨʘʚʣʝʥʠʝ:ʢʦʤʧʣʝʢʩ 

ʪʝʭʥʦʣʦʛʠʡ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ

ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ, ʥʦ ʫʪʨʘʯʝʥʥʳʭ ʬʫʥʢʮʠʡ

Åɼʦʧʦʣʥʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ: ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʦʚʳʭ ʩʭʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʟʜʦʨʦʚʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʩʫʱʝʩʪʚʫʶʱʠʤʤʝʭʘʥʠʟʤʘʤ ʫʧʨʘʚʣʝʥʠʷ



ʅʘʰʠ ʠʥʪʝʨʬʝʡʩʳ

ʀʄʂ(ʅʂʀ)ïʠʥʪʝʨʬʝʡʩ ʤʦʟʛ-ʢʦʤʧʴʶʪʝʨ ʥʘ 
ʦʩʥʦʚʝ ʕʕɻ

ʕʆɻ-ɺʆɻ-ʆʆɻ ïʠʥʪʝʨʬʝʡʩ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 
ʜʚʠʞʝʥʠʷ ʛʣʘʟ

ʕʄʀïʠʥʪʝʨʬʝʡʩ ʥʘ ʦʩʥʦʚʝ ʤʳʰʝʯʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ

ɼʀïʠʥʪʝʨʬʝʡʩ ʥʘ ʦʩʥʦʚʝ ʜʳʭʘʪʝʣʴʥʳʭ 
ʧʘʪʪʝʨʥʦʚ

ʉʪʨʝʩʩ-ʟʘʚʠʩʠʤʳʡ ʠʥʪʝʨʬʝʡʩïʠʥʪʝʨʬʝʡʩ 
ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ



ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ- SSVEP 



ˢ͙ͣͨͭͯ͒͊͡κ ͍͋ͯ͊͟пл ͣ͟ˤ нл ˸͟ˤ мл ˸͟ˤ р˸͟ˤ

ˢ 100%/100% 100%/100% 82.3%/98% 41.17%/100%

ˣ 100%/100% 100%/100% 98.04%/100% 39.21%/100%

ˤ 100%/98% 100%/97% 51.76%/97.96% 11.76%/97%

˥ 100%/100% 75.68%/100% 29.41%/100% 11.76%/100%

˨ 100%/100% 96.08%/96% 60.78%/100% 33.33%/11%

˩ 100%/100% 92.15%/996% 50.98%/100% 25.49%/98%



ʂʦʚʘʨʠʘʮʠʦʥʥʳʝ ʩʧʝʢʪʨʳ ʧʨʠ ʌʉ 8 ɻʮ, 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʯʘʩʪʦʪʳ 

ʬʦʪʦʩʪʠʤʫʣʷʮʠʠ, ʟʘʪʳʣʦʯʥʳʝ ʦʪʚʝʜʝʥʠʷ. ʂʣʘʩʪʝʨ 1 

ʦʙʦʟʥʘʯʝʥ ʩʝʨʳʤʠ ʤʘʨʢʝʨʘʤʠ, ʢʣʘʩʪʝʨ 2 ïʯʝʨʥʳʤʠ 

ʤʘʨʢʝʨʘʤʠ. ʉʪʨʝʣʢʘʤʠ ʤʝʞʜʫ ʜʚʫʤʷ 

ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʦʙʦʟʥʘʯʝʥʘ ʦʙʣʘʩʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʟʥʘʯʝʥʠʷʤʠ ʜʚʫʭ ʢʦʚʘʨʠʘʮʠʦʥʥʳʭ ʩʧʝʢʪʨʦʚ

ʂʦʚʘʨʠʘʮʠʦʥʥʳʝ ʩʧʝʢʪʨʳ 

ʧʨʠ ʌʉ 8 ɻʮ, 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʯʘʩʪʦʪʳ 

ʬʦʪʦʩʪʠʤʫʣʷʮʠʠ, 

ʪʝʤʝʥʥʳʝ ʦʪʚʝʜʝʥʠʷ.



ʂʦʚʘʨʠʘʮʠʦʥʥʳʝ ʩʧʝʢʪʨʳ ʧʨʠ 

ʌʉ 14 ɻʮ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʯʘʩʪʦʪʳ 

ʬʦʪʦʩʪʠʤʫʣʷʮʠʠ, ʟʘʪʳʣʦʯʥʳʝ 

ʦʪʚʝʜʝʥʠʷ. 

ʈʠʩ. 5. ʂʦʚʘʨʠʘʮʠʦʥʥʳʝ ʩʧʝʢʪʨʳ ʧʨʠ ʌʉ 14 ɻʮ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʯʘʩʪʦʪʳ ʬʦʪʦʩʪʠʤʫʣʷʮʠʠ, ʪʝʤʝʥʥʳʝ ʦʪʚʝʜʝʥʠʷ. ʆʙʦʟʥʘʯʝʥ

ʂʦʚʘʨʠʘʮʠʦʥʥʳʝ ʩʧʝʢʪʨʳ ʧʨʠ ʌʉ 14 ɻʮ, 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʯʘʩʪʦʪʳ 

ʬʦʪʦʩʪʠʤʫʣʷʮʠʠ, ʪʝʤʝʥʥʳʝ ʦʪʚʝʜʝʥʠʷ. 
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ʈʝʟʫʣʴʪʘʪʳ ʢʣʘʩʪʝʨʥʦʛʦ 
ʘʥʘʣʠʟʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 
ʟʥʘʯʝʥʠʡ ʉʇʄ ʚ 
ʜʠʘʧʘʟʦʥʝ 1-3 ɻʮ. 

 Cluster  1

 Cluster  2

 Cluster  3ʄʠʥʠʤʫʤʳ 7-9 ɻʮ
ʄʠʥʠʤʫʤʳ 13-15 ɻʮ

ʄʘʢʩʠʤʫʤʳ 7-9 ɻʮ
ʄʘʢʩʠʤʫʤʳ 13-15 ɻʮ
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43
ʈʠʩ3.



Å ʉʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤ ʠ ʚʦʦʙʨʘʞʘʝʤʳʤ ʜʚʠʞʝʥʠʝʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
ʨʘʟʣʠʯʠʷ ʢʘʩʘʶʪʩʷ ʪʦʣʴʢʦ ʩʦʩʪʦʷʥʠʷ, ʢʦʛʜʘ ʠʩʧʳʪʫʝʤʳʡ ʥʝ ʜʦʩʪʠʛʘʣ ʮʝʣʠ.

Å ʇʨʠ ʵʪʦʤ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʟʣʠʯʠʷ ʟʘʪʨʘʛʠʚʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʛʜʝ 
ʠʩʧʳʪʫʝʤʳʡ ʜʦʣʞʝʥ ʙʳʣ ʧʨʦʠʟʚʦʜʠʪʴ ʨʝʘʣʴʥʳʝ, ʘ ʥʝ ʚʦʦʙʨʘʞʘʝʤʳʝ ʜʚʠʞʝʥʠʷ. 

Å ʏʝʤ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 
ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʝ, ʪʝʤ ʤʝʥʴʰʝʝ ʯʠʩʣʦ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʧʝʨʝʩʪʨʦʝʢ 
ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʵʪʦʡ ʞʝ ʵʧʦʭʝ ʘʥʘʣʠʟʘ. 



Å ʉʪʘʪʠʩʪʠʯʝʩʢʠ 
ʟʥʘʯʠʤʳʝ 
ʢʦʵʬʬʠʮʠʝʥʪʳ 
ʢʦʨʨʝʣʷʮʠʠ ʧʦ 
ʉʧʠʨʤʵʥʫ ʤʝʞʜʫ 
ʯʠʩʣʦʤ ɺʏ 
(ʩʚʝʨʭʫ) ʠ ʅʏ 
(ʩʥʠʟʫ) 
ʤʦʜʫʣʷʮʠʡ.

Å ʇʨʠʤʝʯʘʥʠʝ:
ʆʜʠʥ ʩʠʤʚʦʣ  ïʨ 
< 0,05,  
ʩʠʤʚʦʣʘʨ < 0,01,   
ʨ < 0,001. 
ʅʘʣʠʯʠʝ ç-è 
ʦʙʦʟʥʘʯʘʝʪ 
ʦʪʨʠʮʘʪʝʣʴʥʫʶ 
ʢʦʨʨʝʣʷʮʠʶ, 
ʦʪʩʫʪʩʪʚʠʝ ï
ʧʦʣʦʞʠʪʝʣʴʥʫʶ. 
ʏʝʨʥʳʡ ʤʘʨʢʝʨ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʚʳʧʦʣʥʝʥʠʶ 
ʢʦʤʘʥʜʳ, 
ʢʦʥʪʫʨʥʳʡ 
ʤʘʨʢʝʨ ï
ʥʝʚʳʧʦʣʥʝʥʠʶ 
ʢʦʤʘʥʜʳ. 



ʅʝʧʨʦʠʟʚʦʣʴʥʦ ʫʧʨʘʚʣʷʝʤʳʝ 

ʠʥʪʝʨʬʝʡʩʳ
ʊʦʯʢʘʊʦʨʨʠʯʝʣʣʠ(S)
ʪʨʝʫʛʦʣʴʥʠʢʘABC ʠ
ʧʦʦʩʪʨʝʥʥʳʝʦʩʠ
ʤʝʞʜʫ
ʧʨʝʜʧʦʯʠʪʘʝʤʳʤʠʠ
ʠʟʙʝʛʘʝʤʳʤʠ
ʮʚʝʪʘʤʠ.



Å ʜʣʷ 33 
ʠʩʧʳʪʫʝʤʳʭ 
ʙʳʣʦ ʧʦʣʫʯʝʥʦ 
132 
ʥʘʙʣʶʜʝʥʠʷ, ʠʟ 
ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ 
79 
ʜʝʤʦʥʩʪʨʠʨʦʚʘ
ʣʠ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʟʥʘʯʠʤʳʝ 
ʠʟʤʝʥʝʥʠʷ ʦʪ 
ʧʝʨʚʦʛʦ ʢ 
ʯʝʪʚʝʨʪʦʤʫ 
ʢʚʘʥʪʠʣʶ. 
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ʇʨʠʤʝʯʘʥʠʝ: F1,

F2 ï ʬʦʥʦʚʘʷ

ʟʘʧʠʩʴ,R ï

ʩʣʫʯʘʡʥʘʷ

ʟʚʫʢʦʚʘʷ

ʩʪʠʤʫʣʷʮʠʷ,U ï

ʟʚʫʢʦʚʘʷ

ʩʪʠʤʫʣʷʮʠʷʚʳʰʝ

ʚʝʨʭʥʝʛʦ

ʢʚʘʨʪʠʣʷ,D ï

ʟʚʫʢʦʚʘʷ

ʩʪʠʤʫʣʷʮʠʷʥʠʞʝ

ʥʠʞʥʝʛʦʢʚʘʨʪʠʣʷ.



ʆʧʨʝʜʝʣʝʥʠʝ 

ʆʉ

Å ɺʳʷʚʣʝʥʳ ʠʟʤʝʥʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʂʂ 
ʧʨʠʚʦʜʷʱʝʝ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʨʝʜʥʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʟʚʫʢʦʚʦʡ ʩʪʠʤʫʣʷʮʠʠ, ʧʨʠ 
ʵʪʦʤ, ʚ ʩʣʫʯʘʝ ʆʉ ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 
ʫʚʝʣʠʯʝʥʠʝ ʂʂ ʪʘʢʦʚʳʝ ʧʨʝʚʦʩʭʦʜʷʪ 
ʟʥʘʯʝʥʠʷ ʂʂ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, 
ʥʘʧʨʘʚʣʝʥʥʦʤ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʂʂ.

Å ʥʘʣʠʯʠʝ ʠʟʥʘʯʘʣʴʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ 
ʩʚʷʟʠ ʤʝʞʜʫ ʜʚʫʤʷ ʧʫʣʘʤʠ ʥʝʡʨʦʥʦʚ ʧʦ 
ʜʚʫʤ ʦʪʚʝʜʝʥʠʷʤ ʜʣʷ ʕʕɻ ʧʨʠʚʦʜʷʪ ʢ 
ʨʝʘʢʮʠʠ ʥʘ ʟʚʫʢʦʚʫʶ ʩʪʠʤʫʣʷʮʠʶ ʚ ʚʠʜʝ 
ʯʸʪʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʤʝʞʜʫ 
ʩʣʫʯʘʡʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʚ ʢʘʥʘʣʝ ʦʙʨʘʪʥʦʡ 
ʩʚʷʟʠ, ʠ ʫʧʦʨʷʜʦʯʝʥʥʳʤʠ ʩʠʛʥʘʣʘʤʠ, 
ʩʚʷʟʘʥʥʳʤʠ ʩ ʪʝʢʫʱʠʤ ʫʨʦʚʥʝʤ 
ʢʦʨʨʝʣʷʮʠʠ.



Å ʇʦ ʠʪʦʛʘʤ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 
ʦʙʱʠʡ ʠʪʦʛ ʪʦʯʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʤʠʦ ʠʥʪʝʨʬʝʡʩʦʤ 
ʢʦʨʨʝʣʠʨʫʝʪ ʩʦ ʰʢʘʣʘʤʠ: RE - (Role-Emotional) ʈʦʣʝʚʦʝ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʳʤ 
ʩʦʩʪʦʷʥʠʝʤ ʠ MH2 ð(MentalHealth) ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ 
ʢʦʤʧʦʥʝʥʪ ʟʜʦʨʦʚʴʷ (MH+RE+SF+VT) ʧʦ ʦʧ ʨʦʩʥʠʢʫ sf-
36. ʀʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʫ ʠʩʧʳʪʫʝʤʦʛʦ 
ʦʛʨʘʥʠʯʝʥʘ ʧʦʚʩʝʜʥʝʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʝʛʦ ʬʠʟʠʯʝʩʢʠʤ 
ʩʦʩʪʦʷʥʠʝʤ ʠ 70 ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʛʦ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʪʝʤ ʭʫʞʝ ʦʩʚʦʝʥʠʝ 
ʠʥʪʝʨʬʝʡʩʘ. 



ʐʢʘʣʳ ʚʨʝʤʝʥʠ
ʆʙʲʝʢʪʠʚʥʳʝ ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʨʝʤʝʥʠ ʥʘʙʦʨʘ ʦʜʥʦʡ ʢʦʤʘʥʜʳ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ.





ʆʢʫʣʦʠʥʪʝʨʬʝʡʩʳ



Å ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 
ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ 
ʦʧʝʨʘʪʦʨʘ 
ʧʨʠʚʦʜʷʪ ʢ 
ʚʳʩʦʢʠʤ 
ʟʥʘʯʝʥʠʷʤ 
ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝ
ʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 
ʨʘʩʩʪʦʷʥʠʡ, ʥʘ 
ʢʦʪʦʨʳʝ 
ʧʝʨʝʤʝʱʘʣʩʷ 
ʟʨʘʯʦʢ. 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥ
ʳʝ ʜʚʠʞʝʥʠʷ ʛʣʘʟ 
ʷʚʣʷʶʪʩʷ 
ʤʘʨʢʝʨʘʤʠ 
ʥʝʫʩʧʝʰʥʦʛʦ 
ʦʚʣʘʜʝʥʠʷ 
ʦʢʫʣʦʛʨʘʬʠʯʝʩʢʠʤ 
ʠʥʪʝʨʬʝʡʩʦʤ, ʪʦ 
ʩʪʘʥʦʚʠʪʩʷ 
ʧʦʥʷʪʥʦʡ ʩʚʷʟʴ 
ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 
ʦʰʠʙʦʢ ʠ ʥʠʟʢʦʡ 
ʪʦʯʥʦʩʪʠ ʨʘʙʦʪʳ 
ʦʢʫʣʦʛʨʘʬʠʯʝʩʢʦʛ
ʦ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ 
ʦʧʝʨʘʪʦʨʦʚ ʩ 
ʚʳʩʦʢʠʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ 
ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ.





ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʘ 
ʥʘ ʵʢʩʪʨʘʚʝʨʩʠʶ 
(ʪʝʩʪ ɸʡʟʝʥʢʘ) ʠ 
ʨʝʟʫʣʴʪʘʪʘʤʠ 
ʫʩʧʝʰʥʦʛʦ 
ʚʳʧʦʣʥʝʥʠʷ 
ʠʩʧʳʪʘʥʠʷ (p < 0.05, 
r = ï0.39), ʯʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʪʦʤ, ʯʪʦ 
ʵʢʩʪʨʘʚʝʨʪʳ ʭʫʞʝ 
ʜʦʩʪʠʛʘʶʪ ʮʝʣʠ, 
ʚʝʨʦʷʪʥʦ, ʵʪʦ 
ʦʙʫʩʣʦʚʣʝʥʦ 
ʙʦʣʴʰʝʡ 
ʢʦʥʮʝʥʪʨʘʮʠʝʡ 
ʚʥʠʤʘʥʠʷ 
ʠʥʪʨʦʚʝʨʪʦʚ. 



ʆʉʆɹɽʅʅʆʉʊʀ ɻɽʅɽʈɸʎʀʀ ʂʆʄɸʅɼ ɼʃʗ ʆʂʋʃʆɻʈɸʌʀʏɽʂʀʍ 

ʀʅʊɽʈʌɽʁʉʆɺ ɺ ʋʉʃʆɺʀʗʍ ɺɽʉʊʀɹʋʃʗʈʅʓʍ ɺʆɿɼɽʁʉʊɺʀʁ



ʅʘʟʘʜ                                                                                                                        ɺʧʨʘʚʦ

ɺʧʝʨʝʜ                                                                                                                       ɺʣʝʚʦ



ʇʨʠʚʷʟʢʘ ʜʚʠʞʝʥʠʷ ʛʣʘʟ ʢ ʣʠʮʫ





ɺʝʛʝʪʘʪʠʚʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʆʀ



ʂʣʘʩʪʝʨʳ ʠʩʧʳʪʫʝʤʳʭ ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʦʪʥʦʰʝʥʠʷ ʉʇʄ ʚ HF ʠ LF ʜʠʘʧʘʟʦʥʘʭ. *** 

-ʨ<0.001, ** -ʨ<0.01, * -ʨ<0.05

Åʥʘʠʤʝʥʴʰʝʝʚʣʠʷʥʠʝʥʘ

ʚʝʛʝʪʘʪʠʚʥʦʝʦʙʝʩʧʝʯʝʥʠʝ

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠʩʝʨʜʝʯʥʦʛʦ

ʨʠʪʤʘ ʦʢʘʟʳʚʘʝʪʆʀ.

ɼʳʭʘʪʝʣʴʥʳʡʠʥʪʝʨʬʝʡʩ,

ʷʚʣʷʷʩʴʧʨʦʩʪʳʤʚʨʝʘʣʠʟʘʮʠʠʠ

ʪʦʯʥʳʤʚʧʨʠʤʝʥʝʥʠʠ,ʦʥʪʨʝʙʫʝʪ

ʠʟʤʝʥʝʥʠʝʨʝʞʠʤʘʜʳʭʘʥʠʷ

ʧʦʣʴʟʦʚʘʪʝʣʷ,ʯʪʦʩʢʘʟʳʚʘʝʪʩʷ

ʥʘʝʛʦʚʝʛʝʪʘʪʠʚʥʦʤʩʪʘʪʫʩʝ.

Åʅʝʡʨʦʢʦʤʧʴʶʪʝʨʥʳʡʠʥʪʝʨʬʝʡʩ

ʧʦʜʦʙʥʦ ʆʀ ʥʝ

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ

Åʕʀʪʘʢʞʝʜʦʩʪʘʪʦʯʥʦʚʳʨʘʞʝʥʦ

ʚʣʠʷʝʪʥʘ ʚʝʛʝʪʘʪʠʚʥʦʝ

ʫʧʨʘʚʣʝʥʠʝɺʉʈ ʚ ʧʝʨʚʫʶ

ʦʯʝʨʝʜʴ,ʚʠʜʠʤʦ,ʟʘ ʩʯʸʪ

ʫʧʨʝʞʜʘʶʱʝʡʨʝʛʫʣʷʮʠʠʧʨʠ

ʬʠʟʠʯʝʩʢʦʡʥʘʛʨʫʟʢʝ.





ʄʠʦʠʥʪʝʨʬʝʡʩʳ



ʂʣʘʩʩʠʬʠʢʘʮʠ

ʷ ʥʘ ʦʩʥʦʚʝ 

ʜʠʘʛʨʘʤʤʳ 

ɺʦʨʦʥʦʚʘ

˾͙ͫ уΦ ˽͙͔ͪͣͪ ͍͙͙ͯ͊͊͘͘͡ͼ͙͙ 11



ɺʥʝʰʥʠʡ ʚʠʜ ʧʨʦʛʨʘʤʤʳ:

34

ʈʠʩ 9. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ ʩ 
ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʤʳʰʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ





ʈʫʢʘ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ



Å ʈʘʟʣʠʯʠʷ ʪʘʢʪʠʣʴʥʦʡ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʝʜʧʣʝʯʴʝ 

ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ
ʀʟ 96 ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʧʨʝʜʧʣʝʯʴʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ 100 ʠʩʧʳʪʫʝʤʳʤ 
ʪʦʣʴʢʦ ʚ 4-ʭ ʩʣʫʯʘʷʭ ʙʳʣʦ ʥʦʨʤʘʣʴʥʳʤ.





ʉʠʩʪʝʤʘ ʪʘʢʪʠʣʴʥʦʡ, ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʠ 

ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ


