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ʀʟʧʦʣʟʚʘʥʠ ʩʲʢʨʘʱʝʥʠʷ 

 

ɸʎʇ ï ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣ 

ʎʊ ï ʮʝʥʪʲʨ ʥʘ ʪʝʞʝʩʪʪʘ 

ʎʅʉ ï ʮʝʥʪʨʘʣʥʘ ʥʝʨʚʥʘ ʩʠʩʪʝʤʘ 

ɿʆ ï ʟʘʪʚʦʨʝʥʠ ʦʯʠ 

ʆʆ ï ʦʪʚʦʨʝʥʠ ʦʯʠ 

ʆʂ ïʦʧʪʦʢʠʥʝʪʠʯʥʘ 

ʇʅ ï ʧʦʢʘʟʘʪʝʣ ʟʘ ʥʝʫʩʪʦʡʯʠʚʦʩʪ 

ʉʢɹʌ ï ʩʢʦʨʦʩʪ ʥʘ ʙʘʚʥʘʪʘ ʬʘʟʘ 

ʉʉɽʇ ï ʩʣʫʭʦʚʠ ʩʪʚʦʣʦʚʠ ʝʚʦʢʠʨʘʥʠ ʧʦʪʝʥʮʠʘʣʠ 

ʌʀ ï ʬʠʢʩʘʮʠʦʥʝʥ ʠʥʜʝʢʩ 

ʏʄʅ ï ʯʝʨʝʧʥʦʤʦʟʲʯʝʥ ʥʝʨʚ 

ʏʄʊ ï ʯʝʨʝʧʥʦʤʦʟʲʯʥʘ ʪʨʘʚʤʘ 

 

AP ï ʧʨʝʜʥʦ-ʟʘʜʝʥ 

BPPV ï ʜʦʙʨʦʢʘʯʝʩʪʚʝʥ ʧʘʨʦʢʩʠʟʤʘʣʝʥ ʧʦʟʠʮʠʦʥʝʥ ʩʚʝʪʦʚʲʨʪʝʞ 

COR ï ʰʠʡʥʦ-ʦʯʝʜʚʠʛʘʪʝʣʝʥ ʨʝʬʣʝʢʩ 

DP - ʧʨʝʦʙʣʘʜʘʚʘʥʝ ʧʦ ʧʦʩʦʢʘ 

EMG ï ʝʣʝʢʪʨʦʤʠʦʛʨʘʤʘ 

ENG ï ʝʣʝʢʪʨʦʥʠʩʪʘʛʤʦʛʨʘʤʘ 

 OK ï ʦʧʪʦʢʠʥʝʪʠʯʝʥ 

Rq ï ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʈʦʤʙʝʨʛ 

SISI ï short incremental sensitivity index 

VOR ï vestibulo-ocular reflex 

VSR - vestibulo-spinal reflex 

VS ï vestibular system 
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ʊʘʢʘ ʱʦʪʦ, ʢʦʡʪʦ ʤʠʩʣʠ, 

ʯʝ ʩʪʦʠ, ʥʝʢʘ ʚʥʠʤʘʚʘ ʜʘ 

ʥʝ ʧʘʜʥʝ. 
 

 

 

 

 

 

1 ʂʦʨʠʥʪʷʥʠ 10:12 
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1. ɺ̡ ʚʝʜʝʥʠʝ 

 

ɺʲʧʨʦʩʠʪʝ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʠ ʧʦʟʥʘʪʘ ʨʝʛʫʣʘʮʠʷ ʚʲʣʥʫʚʘʪ ʢʣʠʥʠʮʠʩʪʠ ʠ 

ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʦʪʜʘʚʥʘ. ʊʝʟʠ ʬʫʥʢʮʠʠ ʩʘ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ 

ʯʦʚʝʢ, ʟʘʱʦʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʧʨʷʢʦ ʩ ʦʮʝʣʷʚʘʥʝʪʦ ʠ ʧʨʦʩʧʝʨʠʨʘʥʝʪʦ ʥʘ ʦʨʛʘʥʠʟʤʘ ʚ 

ʙʠʦʣʦʛʠʯʝʥ ʠ ʩʦʮʠʘʣʝʥ ʘʩʧʝʢʪ. ʇʦʩʣʝʜʥʦʪʦ ʩʪʦʣʝʪʠʝ ʜʘʜʝ ʦʛʨʦʤʝʥ ʪʣʘʩʲʢ ʥʘ 

ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʬʝʥʦʤʝʥʠ. ɼʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʪʦʚʘ ʝ ʩʚʲʨʟʘʥʦ ʩ ʚʩʝ ʧʦ-

ʠʥʪʝʥʟʠʚʥʠʷ ʥʘʯʠʥ ʥʘ ʞʠʚʦʪ, ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʩʠʩʪʝʤʠ, ʥʦ 

ʥʘʡ-ʚʝʯʝ ʥʘ ʙʫʨʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʘʚʠʘʮʠʷʪʘ ʠ ʢʦʩʤʦʥʘʚʪʠʢʘʪʘ. ʅʘʫʯʥʠ 

ʜʠʩʮʠʧʣʠʥʠ, ʢʘʪʦ ʬʠʟʠʦʣʦʛʠʷ, ʩʧʦʨʪʥʘ ʠ ʪʨʫʜʦʚʘ ʤʝʜʠʮʠʥʘ, ʥʝʚʨʦʣʦʛʠʷ, 

ʥʝʚʨʦʬʠʟʠʦʣʦʛʠʷ ʠ ʨʝʜʠʮʘ ʜʨʫʛʠ ʟʘʧʦʯʥʘʭʘ ʚʩʝ ʧʦ-ʟʘʜʲʣʙʦʯʝʥʦ ʜʘ ʠʟʫʯʘʚʘʪ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʯʦʚʝʢʘ ʚ ʥʦʨʤʘ ʠ ʧʘʪʦʣʦʛʠʷ. ʅʝʱʦ ʧʦʚʝʯʝ - ʧʦʩʪʝʧʝʥʥʦ 

ʩʝ ʜʠʬʝʨʝʥʮʠʨʘʭʘ ʪʷʩʥʦ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʥʘʫʯʥʠ ʦʙʣʘʩʪʠ, ʚ ʢʦʠʪʦ ʥʘ ʪʝʟʠ 

ʧʨʦʙʣʝʤʠ ʝ ʦʪʨʝʜʝʥʦ ʮʝʥʪʨʘʣʥʦ ʤʷʩʪʦ. ʊʦʚʘ ʩʘ ʦʪʦʥʝʚʨʦʣʦʛʠʷʪʘ, ʘʚʠʘʮʠʦʥʥʘʪʘ ʠ 

ʢʦʩʤʠʯʝʩʢʘʪʘ ʤʝʜʠʮʠʥʘ.  

ɺ ʪʘʟʠ ʚʨʲʟʢʘ ʚʲʟʥʠʢʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʥʘʜʝʞʜʥʠ ʠ ʦʙʝʢʪʠʚʥʠ 

ʢʘʯʝʩʪʚʝʥʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʠ ʤʝʪʦʜʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʠ ʦʮʝʥʢʘ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ 

ʬʫʥʢʮʠʷ ʥʘ ʯʦʚʝʢʘ. ʇʨʝʜʣʦʞʝʥʠ ʩʘ ʨʝʜʠʮʘ ʧʨʦʙʠ, ʢʦʠʪʦ ʩʘ ʣʝʩʥʦ ʠʟʧʲʣʥʠʤʠ ʠ 

ʜʘʚʘʪ ʩʨʘʚʥʠʪʝʣʥʦ ʙʲʨʟʘ ʦʮʝʥʢʘ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʥʘ ʠʥʜʠʚʠʜʘ, ʥʦ ʪʝ ʩʘ 

ʩʫʙʝʢʪʠʚʥʠ ʠ ʩ  ʤʥʦʛʦ ʥʠʩʢʘ ʜʠʘʛʥʦʩʪʠʯʥʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ. 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʦʪʜʘʚʥʘ ʠʤʘ ʦʩʥʦʚʝʥ ʜʷʣ ʚ 

ʦʪʦʥʝʚʨʦʣʦʛʠʷʪʘ. ɺ ʧʨʘʢʪʠʢʘʪʘ ʩʘ ʚʲʚʝʜʝʥʠ ʨʝʜʠʮʘ ʪʝʩʪʦʚʝ, ʢʦʠʪʦ ʩ ʨʘʟʣʠʯʥʘ 

ʩʪʝʧʝʥ ʥʘ ʚʝʨʦʷʪʥʦʩʪ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪ ʜʦʢʘʟʚʘʪ ʚʠʜʘ ʠ ʪʝʞʝʩʪʪʘ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ 

ʧʘʪʦʣʘʛʠʷ. ʊʦʚʘ ʩʘ ʢʣʘʩʠʯʝʩʢʠʷʪ ʪʝʩʪ ʥʘ Romberg, ʧʦʢʘʟʘʣʝʯʥʘʪʘ ʧʨʦʙʘ ʥʘ Barani, 

ʪʝʩʪʘ ʥʘ Babinski- Weil, stepping- ʠ writting ʪʝʩʪʘ ʥʘ  Fukuda ʠ ʜʨ. ɺʲʧʨʝʢʠ 

ʰʠʨʦʢʦʪʦ ʠʤ ʧʨʠʣʦʞʝʥʠʝ, ʪʷʭʥʘʪʘ ʜʠʘʛʥʦʩʪʠʯʥʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʝ 

ʥʝʟʘʜʦʚʦʣʠʪʝʣʥʘ. ʅʘʧʨʠʤʝʨ ʫʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʨʠ ʭʨʦʥʠʯʥʠ ʢʦʭʣʝʦ-ʚʝʩʪʠʙʫʣʘʨʥʠ 

ʥʘʨʫʰʝʥʠʷ ʯʨʝʟ writting-ʪʝʩʪʘ ʦʪʢʣʦʥʝʥʠʷ ʩʝ ʦʪʢʨʠʚʘʪ ʧʨʠ 25,2% ʦʪ ʙʦʣʥʠʪʝ, 

ʯʨʝʟ stepping-ʪʝʩʪʘ - ʧʨʠ 33,1% ʠ ʯʨʝʟ ʧʦʭʦʜʢʘʪʘ ʥʘ Babinski-Wei l- ʧʨʠ 22,6%. 

ɹʲʨʟʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʝʣʝʢʪʨʦʥʠʢʘʪʘ ʥʘʧʨʘʚʠ ʚʲʟʤʦʞʥʦ ʦʙʝʢʪʠʚʠʟʠʨʘʥʝ ʥʘ 

ʪʝʩʪʘ ʥʘ Romberg. ʊʝʨʤʠʥʲʪ ʩʪʘʙʠʣʦʤʝʪʨʠʷ (ʧʦʩʪʫʨʦʛʨʘʬʠʷ) ʚ ʥʘʡ- ʦʙʱʠʷʪ 

ʩʤʠʩʲʣ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʟʥʘʯʘʚʘʥʝ ʥʘ ʛʨʫʧʘ ʤʝʪʦʜʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ 

ʬʫʥʢʮʠʷ ʥʘ ʯʦʚʝʢ ʚ ʠʟʧʨʘʚʝʥʦ ʧʦʣʦʞʝʥʠʝ. ɺ ʧʦ- ʪʝʩʝʥ ʩʤʠʩʲʣ ʠ ʦʪ ʢʣʠʥʠʯʥʘ 
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ʛʣʝʜʥʘ ʪʦʯʢʘ ʪʦʟʠ ʪʝʨʤʠʥ ʦʟʥʘʯʘʚʘ ʨʝʛʠʩʪʨʠʨʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ 

ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʎʊ ʯʨʝʟ ʩʧʝʮʠʘʣʥʦ ʢʦʥʩʪʨʫʠʨʘʥʠ ʧʣʘʪʬʦʨʤʠ ʠ ʧʦʩʣʝʜʚʘʱʘ 

ʢʦʤʧʶʪʲʨʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʣʫʯʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. 

ɿʘ ʢʣʠʥʠʯʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ 

ʦʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʦʪ ʦʛʨʦʤʥʘʪʘ ʧʦ ʦʙʝʤ ʠʥʬʦʨʤʘʮʠʷ, ʩʲʜʲʨʞʘʱʘ ʩʝ ʚ 

ʧʲʨʚʠʯʥʠʷ ʟʘʧʠʩ ʥʘ ʜʘʥʥʠʪʝ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʟʙʝʨʘʪ ʪʝʟʠ ʧʘʨʘʤʝʪʨʠ, ʢʦʠʪʦ ʥʘʡ-

ʚʷʨʥʦ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦ ʦʪʨʘʟʷʚʘʪ ʜʝʡʥʦʩʪʪʘ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʩʠʩʪʝʤʘ. ɻʦʣʷʤ ʝ 

ʙʨʦʷʪ ʥʘ ʩʲʦʙʱʘʚʘʥʠʪʝ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ, ʥʦ ʥʝ 

ʚʩʠʯʢʠ ʦʪ ʪʷʭ ʩʘ ʦʙʱʦʧʨʠʝʪʠ, ʜʨʫʛʠ ʠʤʘʪ ʥʠʩʢʘ ʜʠʘʛʥʦʩʪʠʯʥʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪ. ɽʜʥʘ ʦʪ ʮʝʣʠʪʝ ʥʘ ʪʦʟʠ ʪʨʫʜ ʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʪʝʟʠ ʦʪ ʪʷʭ, ʢʦʠʪʦ 

ʜʦʩʪʦʚʝʨʥʦ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʢʣʠʥʠʯʥʘʪʘ ʧʨʝʮʝʥʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʦʚʘ 

ʠʟʩʣʝʜʚʘʥʝ.  

ʄʥʦʛʦ ʦʪ ʧʦʢʘʟʘʪʝʣʠʪʝ ʠ ʪʝʭʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʝ ʩʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʚ 

ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ, ʝʪʦ ʟʘʱʦ ʝ ʪʨʫʜʥʦ ʜʘ ʩʝ ʩʨʘʚʥʷʚʘʪ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʦʪ 

ʨʘʟʣʠʯʥʠ ʘʚʪʦʨʠ. ʊʦʚʘ ʝ ʠ ʦʩʥʦʚʥʘʪʘ ʧʨʠʯʠʥʘ ʝʜʥʘ ʦʪ ʟʘʜʘʯʠʪʝ ʥʘ ʪʘʟʠ ʨʘʙʦʪʘ ʜʘ 

ʙʲʜʝ ʠʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʨʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʙʲʣʛʘʨʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ ʟʘ ʥʘʡ-

ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʫ ʥʘʩ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠ ʤʝʪʦʜʠʢʠ. ʂʦʥʢʨʝʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʦʪʜʝʣʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʱʝ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʠ ʜʠʩʢʫʪʠʨʘʥʠ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʛʣʘʚʘ.  

ʀʥʪʝʨʝʩʥʠ ʩʘ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠʪʝ ʜʘʥʥʠ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ 

ʟʘʙʦʣʷʚʘʥʠʷ. ɺ ʨʘʟʨʘʙʦʪʢʘʪʘ ʩʘ ʚʢʣʶʯʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʧʘʮʠʝʥʪʠ ʩ 

ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʘʪʦʣʦʛʠʯʥʠ ʧʨʦʮʝʩʠ, ʥʘʡ-ʚʝʯʝ ʪʝʟʠ, ʩ ʛʦʣʷʤʦ ʢʣʠʥʠʯʥʦ ʟʥʘʯʝʥʠʝ. 

ʅʘʧʨʘʚʝʥ ʝ ʦʧʠʪ ʜʘ ʩʝ ʦʪʛʨʘʥʠʯʘʪ ʦʧʨʝʜʝʣʝʥʠ ʧʘʨʘʤʝʪʨʠʯʥʠ ʢʦʥʩʪʝʣʘʮʠʠ, 

ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʚʩʷʢʦ ʟʘʙʦʣʷʚʘʥʝ ʠʣʠ ʛʨʫʧʘ ʟʘʙʦʣʷʚʘʥʠʷ. 
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2. ʃʠʪʝʨʘʪʫʨʝʥ ʦʙʟʦʨ  

 

ʈʘʟʙʠʨʘʥʝʪʦ, ʯʝ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ (VS) ʢʘʪʦ ʮʷʣʦ ʠ ʥʝʡʥʠʪʝ 

ʨʝʮʝʧʪʦʨʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚʲʚ ʚʲʪʨʝʰʥʦʪʦ ʫʭʦ ʠʛʨʘʷʪ ʚʘʞʥʘ ʨʦʣʷ ʚ ʧʨʦʮʝʩʠʪʝ ʥʘ 

ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʠ ʧʦʟʥʘʪʘ ʨʝʛʫʣʘʮʠʷ ʩʝ ʦʬʦʨʤʷʪ ʚ ʩʨʝʜʘʪʘ ʥʘ 19 

ʚʝʢ. ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʪʨʫʜʦʚʝʪʝ ʥʘ Prosper Meniere, ʩʚʝʪʦʚʲʨʪʝʞʲʪ ʠ ʩʚʲʨʟʘʥʠʪʝ 

ʩ ʥʝʛʦ ʥʘʨʫʰʝʥʠʷ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʟʘʧʦʯʚʘʪ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʩʤʫʱʝʥʠʷ ʚʲʚ 

ʬʫʥʢʮʠʷʪʘ ʥʘ ʚʲʪʨʝʰʥʦʪʦ ʫʭʦ. ʇʦʥʘʩʪʦʷʱʝʤ ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ 

ʥʘʣʠʯʠʝʪʦ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ, ʛʣʘʚʥʦ ʯʨʝʟ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʥʷʢʦʠ ʚʘʞʥʠ ʚʝʩʪʠʙʫʣʘʨʥʠ ʨʝʬʣʝʢʩʠ. ʆʩʥʦʚʥʦ ʪʦʚʘ ʩʘ ʚʝʩʪʠʙʫʣʦ-

ʦʯʝʜʚʠʛʘʪʝʣʥʠʷ ʨʝʬʣʝʢʩ (VOR), ʧʨʦʷʚʝʥ ʢʘʪʦ ʥʠʩʪʘʛʲʤ ʠ ʚʝʩʪʠʙʫʣʦ-ʩʧʠʥʘʣʥʠʪʝ 

ʨʝʬʣʝʢʩʠ (VSR), ʧʨʦʷʚʝʥʠ ʢʘʪʦ ʥʘʨʫʰʝʥʠʷ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ɼʦʢʘʪʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʝʣʝʢʪʨʦʥʠʩʪʘʛʤʦʛʨʘʬʠʷʪʘ (ENG) ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʥʠʩʪʘʛʲʤʘ ʙʝ 

ʧʦʩʪʘʚʝʥʦ ʥʘ ʪʦʯʥʘ, ʢʦʣʠʯʝʩʪʚʝʥʘ ʦʩʥʦʚʘ, ʪʦ ʜʲʣʛʦ ʚʨʝʤʝ ʦʮʝʥʢʘʪʘ ʥʘ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʩʝ ʠʟʚʲʨʰʚʘʰʝ ñʥʘ ʦʢʦò, ʢʘʯʝʩʪʚʝʥʦ, ʩʫʙʝʢʪʠʚʥʦ, ʙʝʟ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʪʦʯʥʘ ʢʦʣʠʯʝʩʪʚʝʥʘ ʦʮʝʥʢʘ. ɽʪʦ ʟʘʱʦ ʦʛʨʦʤʥʘ ʝ 

ʙʠʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʚʲʚʝʞʜʘʥʝ ʚ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʠ ʢʣʠʥʠʯʥʘ ʧʨʘʢʪʠʢʘ ʥʘ 

ʜʦʩʪʦʚʝʨʥʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʠ ʪʝʩʪʦʚʝ ʟʘ ʪʦʯʥʦ ʢʦʣʠʯʝʩʪʚʝʥʦ ʠʟʩʣʝʜʚʘʥʝ ʠ ʘʥʘʣʠʟ 

ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʯʦʚʝʢʘ ʠ ʨʘʟʣʠʯʥʠ ʥʝʡʥʠ ʘʩʧʝʢʪʠ ʚ ʥʦʨʤʘ ʠ 

ʧʘʪʦʣʦʛʠʷ.  

ʊʲʨʩʝʥʠʷʪʘ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʢʦʣʠʯʝʩʪʚʝʥʘ ʦʮʝʥʢʘ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ 

ʜʘʪʠʨʘʪ ʦʪʜʘʚʥʘ. ʊʫʢ ʪʨʷʙʚʘ ʜʘ ʩʧʦʤʝʥʝʤ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ Basler (1929), ʢʦʡʪʦ 

ʨʝʛʠʩʪʨʠʨʘ ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ ʮʝʥʪʲʨʘ ʥʘ ʪʝʞʝʩʪʪʘ ʥʘ ʯʦʚʝʢ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʣʘʪʬʦʨʤʘ, ʧʦʩʪʘʚʝʥʘ ʚ ʯʝʪʠʨʠʪʝ ʩʠ ʲʛʲʣʘ ʥʘ ʪʝʛʣʠʣʢʠ. ʇʦ-ʢʲʩʥʦ ʦʩʦʙʝʥʦ 

ʨʝʟʫʣʪʘʪʥʠ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʩʝ ʦʢʘʟʚʘʪ EMG-ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ 

Fukuda (1959). ʊʝʟʠ ʠ ʥʷʢʦʠ ʜʨʫʛʠ ʧʨʦʫʯʚʘʥʠʷ ʧʦʩʪʘʚʷʪ ʥʘʯʘʣʦʪʦ ʥʘ ʥʦʚʘ ʛʨʫʧʘ 

ʤʝʪʦʜʠ ʟʘ ʪʦʯʥʦ, ʢʦʣʠʯʝʩʪʚʝʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ, ʥʘʨʝʯʝʥʠ 

ʩʪʘʙʠʣʦʤʝʪʨʠʷ. 

2.1. ʊʝʨʤʠʥʦʣʦʛʠʯʥʠ ʫʪʦʯʥʝʥʠʷ 

 

ʉʧʦʨʝʜ ʙʲʣʛʘʨʩʢʠʷʪ ʪʲʣʢʦʚʝʥ ʨʝʯʥʠʢ (4) ʜʫʤʘʪʘ ʨʘʚʥʦʚʝʩʠʝ ʦʟʥʘʯʘʚʘ
1
:  

                                                
1
 ʎʠʪʠʨʘʥʠ ʩʘ ʩʘʤʦ ʩʤʠʩʣʦʚʦ ʚʘʞʥʠʪʝ ʟʥʘʯʝʥʠʷ. 
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1. ʉʲʩʪʦʷʥʠʝ ʥʘ ʧʦʢʦʡ, ʚ ʢʦʝʪʦ ʩʝ ʥʘʤʠʨʘ ʜʘʜʝʥʦ ʪʷʣʦ ʧʦʜ 

ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʝʜʥʘʢʚʠ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʩʦʯʝʥʠ ʩʠʣʠ (ʫʩʪʦʡʯʠʚʦ 

ʨʘʚʥʦʚʝʩʠʝ). 

2. ʇʦʣʦʞʝʥʠʝ, ʧʨʠ ʢʦʝʪʦ ʜʘʜʝʥʦ ʪʷʣʦ ʩʝ ʢʨʝʧʠ, ʥʝ ʧʘʜʘ ʚʲʧʨʝʢʠ 

ʣʠʧʩʘʪʘ ʥʘ ʟʜʨʘʚʘ ʦʧʦʨʘ. 

ʇʘʢ ʪʘʤ ʧʦʥʷʪʠʝʪʦ ʧʦʟʘ ʩʝ ʜʝʬʠʥʠʨʘ ʪʘʢʘ: 

1. ʇʦʣʦʞʝʥʠʝ ʥʘ ʪʷʣʦʪʦ. 

ʊʫʢ ʪʨʷʙʚʘ ʜʘ ʩʧʦʤʝʥʝʤ, ʯʝ ʚ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʨʘʟʛʣʝʞʜʘʤʝ ʧʦʟʘʪʘ ʠ 

ʧʦʟʥʘʪʘ ʨʝʛʫʣʘʮʠʷ ʚ ʦʙʱʠʷ ʘʩʧʝʢʪ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʦʨʛʘʥʠʟʤʘ, ʢʦʷʪʦ 

ʟʘʩʷʛʘ ʧʨʘʚʦʪʦ (ʠʟʧʨʘʚʝʥʦ ʠ ʩʪʘʙʠʣʥʦ) ʧʦʣʦʞʝʥʠʝ ʥʘ ʪʷʣʦʪʦ ʠ ʛʣʘʚʘʪʘ. ʌʦʨʤʘʣʥʦ 

ʧʦʛʣʝʜʥʘʪʦ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʘʚʠ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʤʝʞʜʫ ʧʦʟʘʪʘ (ʧʦʣʦʞʝʥʠʝʪʦ) ʥʘ 

ʮʷʣʦʪʦ ʪʷʣʦ - ʪʦʪʘʣʥʘ ʧʦʟʘ ʠ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʦʪʜʝʣʥʠ ʩʝʛʤʝʥʪʠ ʥʘ ʪʷʣʦʪʦ (ʛʣʘʚʘ, 

ʢʨʘʡʥʠʮʠ ʠ ʪ.ʥ.) - ʩʝʛʤʝʥʪʥʘ ʧʦʟʘ.  

ʉʪʘʙʠʣʦʤʝʪʨʠʷʪʘ (ʦʪ ʣʘʪʠʥʩʢʠ stabilis - ʪʚʲʨʜʦ ʩʪʦʷʱ ʥʘ ʥʦʟʝʪʝ ʩʠ, 

ʫʩʪʦʡʯʠʚ + ʛʨʲʮʢʦʪʦ metros - ʤʝʨʷ, ʠʟʤʝʨʚʘʤ) ʧʨʝʜʩʪʘʚʣʷʚʘ ʛʨʫʧʘ ʤʝʪʦʜʠ ʟʘ 

ʠʟʤʝʨʚʘʥʝ ʠ ʨʝʛʠʩʪʨʠʨʘʥʝ
2
 ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʯʦʚʝʢʘ(62, 102). ɺ ʥʷʢʦʠ 

ʩʪʨʘʥʠ (ʧʨʝʜʠʤʥʦ ʘʥʛʣʠʡʩʢʠ ʛʦʚʦʨʝʱʠ) ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʧʦʥʷʪʠʝʪʦ ʧʦʩʪʫʨʦʛʨʘʬʠʷ 

ʦʪ ʘʥʛʣʠʡʩʢʠ posture - ʧʦʟʘ, ʧʦʣʦʞʝʥʠʝ, ʩʲʩʪʦʷʥʠʝ(103, 116, 130, 132, 139 ʠ ʜʨ.). 

 

2.2. ʆʪʦʥʝʚʨʦʣʦʛʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʠ 
ʥʝʡʥʦʪʦ ʨʝʛʫʣʠʨʘʥʝ 

 

ʈʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʝ ʦʪ ʦʩʦʙʝʥʦ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ ʭʦʨʘʪʘ. ʊʷ ʜʘʚʘ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʠʜʚʠʞʚʘʥʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʦʟʘʪʘ, 

ʨʘʚʥʦʚʝʩʠʝʪʦ ʠ ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʥʘ ʜʚʠʞʝʥʠʷʪʘ. ʈʘʟʣʠʯʥʠʪʝ ʬʦʨʤʠ ʠ ʩʪʝʧʝʥʠ ʥʘ 

ʥʘʨʫʰʝʥʠʝ ʚʦʜʷʪ ʜʦ ʯʘʩʪʠʯʥʦ ʠʣʠ ʪʨʘʡʥʦ ʠʥʚʘʣʠʜʠʟʠʨʘʥʝ ʥʘ ʣʠʯʥʦʩʪʪʘ.  

2.2.1. ʉʲʱʥʦʩʪ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ 

ʉʧʦʨʝʜ ʢʣʘʩʠʯʝʩʢʠʪʝ ʢʦʥʮʝʧʮʠʠ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʠʟʧʲʣʥʷʚʘ ʜʚʝ 

ʦʩʥʦʚʥʠ ʟʘʜʘʯʠ:  

1. ʉʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʟʨʠʪʝʣʥʦʪʦ ʧʦʣʝ ʠ  

2. ʇʦʜʜʲʨʞʘʥʝ ʥʘ ʠʟʧʨʘʚʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʪʷʣʦʪʦ ʠ ʛʣʘʚʘʪʘ - ʪʝʣʝʩʥʦʪʦ 

ʨʘʚʥʦʚʝʩʠʝ. ʊʝʟʠ ʜʚʝ ʟʘʜʘʯʠ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʧʦʦʪʜʝʣʥʦ ʯʨʝʟ: 

                                                
2 ʄʝʪʦʜʲʪ ʟʘ ʛʨʘʬʠʯʥʦ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʩʝ ʥʘʨʠʯʘ ʩʪʘʙʠʣʦʛʨʘʬʠʷ. 
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2.2.2. ʆʯʥʠ ʨʝʬʣʝʢʩʠ 

ʊʝ ʠʟʧʲʣʥʷʚʘʪ ʧʲʨʚʘʪʘ ʟʘʜʘʯʘ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ʆʩʥʦʚʥʠʪʝ ʦʯʥʠ 

ʜʚʠʞʝʥʠʷ ʩʘ ʙʘʚʥʠʪʝ ʩʣʝʜʷʱʠ ʜʚʠʞʝʥʠʷ (smooth pursuit), ʥʠʩʪʘʛʲʤʘ ʠ ʩʘʢʘʜʠʪʝ.  

ɺ ʥʦʨʤʘʣʥʘ ʩʠʪʫʘʮʠʷ ʛʣʘʚʘʪʘ ʠ ʦʯʠʪʝ ʩʝ ʜʚʠʞʘʪ ʩʲʚʤʝʩʪʥʦ, ʚ ʩʠʥʭʨʦʥ. 

ɼʚʠʞʝʥʠʝʪʦ ʥʘ ʛʣʘʚʘʪʘ ʥʘʡ-ʯʝʩʪʦ ʦʟʥʘʯʘʚʘ ʧʨʦʤʷʥʘ ʥʘ ʟʨʠʪʝʣʥʦʪʦ ʧʦʣʝ. ʇʨʠ 

ʜʚʠʞʝʥʠʝ ʥʘ ʦʯʥʠʪʝ ʷʙʲʣʢʠ ʚ ʦʨʙʠʪʠʪʝ (ʧʨʠ ʥʝʧʦʜʚʠʞʥʘ ʛʣʘʚʘ) ʟʨʠʪʝʣʥʦʪʦ ʧʦʣʝ 

ʩʝ ʧʨʦʤʝʥʷ. ʉʪʘʙʠʣʠʟʘʮʠʷʪʘ ʥʘ ʧʦʛʣʝʜʘ ʠʟʠʩʢʚʘ ʦʪʥʦʩʠʪʝʣʥʘ ʩʪʘʙʠʣʥʦʩʪ ʠʣʠ 

ʧʦʥʝ ʘʜʝʢʚʘʪʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʠʞʝʥʠʷʪʘ ʥʘ ʛʣʘʚʘʪʘ ʠ ʦʯʠʪʝ. 

ɺʝʩʪʠʙʫʣʦ-ʦʯʝʜʚʠʛʘʪʝʣʥʠʷ ʨʝʬʣʝʢʩ (VOR) ʠ ʰʠʡʥʦ-ʦʯʝʜʚʠʛʘʪʝʣʥʠʷ ʨʝʬʣʝʢʩ 

(CʆR), ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʟʨʠʪʝʣʥʦʪʦ ʧʦʣʝ ʠ ʛʣʘʚʘʪʘ. ʉʪʘʙʠʣʥʦʩʪʪʘ 

ʥʘ ʪʷʣʦʪʦ ʠ ʛʣʘʚʘʪʘ ʦʩʠʛʫʨʷʚʘʪ ʩʪʘʙʠʣʥʦ ʟʨʠʪʝʣʥʦ ʧʦʣʝ. ʆʪ ʩʚʦʷ ʩʪʨʘʥʘ 

ʩʪʘʙʠʣʥʦʪʦ ʟʨʠʪʝʣʥʦ ʧʦʣʝ (ʚ ʧʦʢʦʡ ʠʣʠ ʜʚʠʞʝʥʠʝ) ʜʦʧʨʠʥʘʩʷ ʟʘ ʩʪʘʙʠʣʥʦʩʪʪʘ ʥʘ 

ʪʷʣʦʪʦ ʠ ʛʣʘʚʘʪʘ. ʊʦʚʘ ʧʦʢʘʟʚʘ ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʠ ʨʦʣʷʪʘ ʥʘ 

ʧʦʟʥʘʪʘ ʨʝʛʫʣʘʮʠʷ. 

2.2.3. ʇʦʩʪʫʨʘʣʥʠ ʨʝʬʣʝʢʩʠ 

ʀʟʧʨʘʚʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʯʦʚʝʢ ʩʝ ʧʦʜʜʲʨʞʘ ʯʨʝʟ ʧʦʩʪʫʨʘʣʥʠʪʝ 

ʨʝʬʣʝʢʩʠ, ʝʬʝʢʪʠʨʘʱʠ ʚʲʨʭʫ ʜʝʡʥʦʩʪʪʘ ʥʘ ʢʦʩʪʥʦ-ʤʫʩʢʫʣʥʘʪʘ ʩʠʩʪʝʤʘ. ʆʪ ʩʚʦʷ 

ʩʪʨʘʥʘ ʢʦʩʪʥʦ-ʩʪʘʚʥʘʪʘ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʟʜʨʘʚʘ ʦʧʦʨʘ, ʩʧʦʩʦʙʥʘ ʜʘ ʠʟʜʲʨʞʠ 

ʪʝʛʣʦʪʦ ʥʘ ʪʷʣʦʪʦ. ɿʥʘʢ ʟʘ ʥʘʯʘʣʦ ʥʘ ʨʝʬʣʝʢʪʦʨʥʦ ʩʲʢʨʘʱʝʥʠʝ ʥʘ ʚʩʠʯʢʠ 

ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʠ ʤʫʩʢʫʣʠ ʥʘ ʪʷʣʦʪʦ ʜʘʚʘ ʩʲʧʨʠʢʦʩʥʦʚʝʥʠʝʪʦ ʥʘ ʩʪʲʧʘʣʘʪʘ ʥʘ 

ʢʨʘʢʘʪʘ ʩ ʦʧʦʨʥʘʪʘ ʧʣʦʱ. ʇʦʩʪʫʨʘʣʥʠʪʝ ʨʝʬʣʝʢʩʠ ʠʟʧʲʣʥʷʚʘʪ ʚʪʦʨʘʪʘ ʟʘʜʘʯʘ ʥʘ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ʇʨʠ ʠʟʧʨʘʚʝʥ ʩʪʦʝʞ ʚʝʢʪʦʨʲʪ ʥʘ ʚʩʠʯʢʠ ʩʠʣʠ, ʥʘʩʦʯʝʥʠ 

ʢʲʤ ʮʝʥʪʲʨʘ ʥʘ ʪʝʞʝʩʪʪʘ ʥʘ ʪʷʣʦʪʦ (ʎʊ)
3
 ʩʝ ʧʨʦʝʢʪʠʨʘ ʚ ʮʝʥʪʨʘʣʥʠʷ ʫʯʘʩʪʲʢ ʥʘ 

ʦʧʦʨʥʘʪʘ ʧʣʦʱ ʥʘ ʩʪʲʧʘʣʘʪʘ ï ʥʷʢʲʜʝ ʦʢʦʣʦ ʢʨʲʛʯʝʪʘʪʘ ʧʨʠ 95% ʦʪ ʥʦʨʤʘʣʥʘʪʘ 

ʠʟʚʘʜʢʘ (ʌʠʛ. 1).  

 

                                                
3
 ʎʝʥʪʲʨʲʪ ʥʘ ʪʝʞʝʩʪʪʘ ʥʘ ʪʷʣʦʪʦ ʩʝ ʥʘʤʠʨʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʥʘ ʥʠʚʦʪʦ ʥʘ ʚʪʦʨʠʷ ʧʦʷʩʝʥ ʧʨʝʰʣʝʥ. 
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ʌʠʛ. 1 ʅʦʨʤʘʣʥʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʩʪʲʧʘʣʘʪʘ ʧʨʠ ʩʚʦʙʦʜʝʥ ʩʪʦʝʞ ʠ ʧʨʦʝʢʮʠʷ 

ʥʘ ʎʊ. 

 

ɸʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʠʷʪ ʤʫʩʢʫʣʝʥ ʘʧʘʨʘʪ ʠʟʚʲʨʰʚʘ ʥʘʡ-ʤʘʣʢʘ ʨʘʙʦʪʘ ʧʨʠ 

ʩʪʦʝʞ ʚ ʫʜʦʙʥʘ ʧʦʟʘ, ʢʦʛʘʪʦ ʧʝʨʠʬʝʨʥʘʪʘ ʨʝʛʫʣʘʮʠʷ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʩʝ 

ʦʩʲʱʝʩʪʚʷʚʘ ʛʣʘʚʥʦ ʟʘ ʩʤʝʪʢʘ ʥʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʛʦʣʝʤʠʪʝ ʤʫʩʢʫʣʠ ʥʘ 

ʧʦʜʙʝʜʨʠʮʘʪʘ (m. tibialis anterior ʠ m. triceps surae) ʠ ʙʝʜʨʦʪʦ (m. quadriceps 

femoris ʠ m. biceps femoris). ʊʦʚʘ ʝ ʧʨʠʤʝʨ ʟʘ ʩʪʘʪʠʯʥʦ ʨʘʚʥʦʚʝʩʠʝ. ʉʪʨʦʛʦ 

ʧʦʛʣʝʜʥʘʪʦ ʦʙʘʯʝ, ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʛʦʚʦʨʠ ʟʘ ʩʪʘʪʠʯʥʘ ʧʦʟʘ ʪʲʡ ʢʘʪʦ ʚʠʥʘʛʠ ʩʘ 

ʥʘʣʠʮʝ ʚʠʩʦʢʦ- ʠ ʥʠʩʢʦʯʝʩʪʦʪʥʠ ʦʩʮʠʣʘʮʠʠ (ʢʦʣʝʙʘʥʠʷ ʥʘ ʪʷʣʦʪʦ), ʧʨʝʜʠʟʚʠʢʘʥʠ 

ʦʪ ʥʘʡ-ʨʘʟʥʦʦʙʨʘʟʥʠ ʚʲʥʰʥʠ ʠ ʚʲʪʨʝʰʥʠ ʧʨʠʯʠʥʠ. 

ɺʩʷʢʘ ʧʨʦʤʷʥʘ ʥʘ ʩʪʘʙʠʣʥʦʪʦ ʚʝʨʪʠʢʘʣʥʦ ʧʦʣʦʞʝʥʠʝ, ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʪ 

ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʚʲʥʰʥʠ ʠʣʠ ʚʲʪʨʝʰʥʠ ʧʨʠʯʠʥʠ ʚʦʜʠ ʜʦ ʠʟʤʝʩʪʚʘʥʝ ʥʘ 

ʎʊ. ɿʘʧʘʟʚʘʥʝʪʦ ʥʘ ʜʠʥʘʤʠʯʥʦʪʦ ʨʘʚʥʦʚʝʩʠʝ ʚ ʪʝʟʠ ʫʩʣʦʚʠʷ ʩʝ ʧʦʩʪʠʛʘ ʟʘ 

ʩʤʝʪʢʘ ʥʘ ʩʲʢʨʘʱʝʥʠʝʪʦ ʥʘ ʧʦʩʪʫʨʘʣʥʠʪʝ ʤʫʩʢʫʣʠ, ʪʦʝʩʪ ʤʫʩʢʫʣʠʪʝ, 

ʦʩʠʛʫʨʷʚʘʱʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʦʟʘʪʘ. 

ʇʦʩʪʫʨʘʣʥʠʪʝ ʨʝʬʣʝʢʩʠ ʩʪʘʙʠʣʠʟʠʨʘʪ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʛʣʘʚʘʪʘ ʠ ʪʷʣʦʪʦ, 

ʟʨʠʪʝʣʥʦʪʦ ʧʦʣʝ, ʘ ʩʲʱʦ ʪʘʢʘ ñʥʘʛʘʞʜʘʪò ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʢʨʘʡʥʠʮʠʪʝ ʠ ʰʠʷʪʘ 

(ʛʣʘʚʘʪʘ) ʟʘ ʜʘ ʩʝ ʢʦʤʧʝʥʩʠʨʘʪ ʝʚʝʥʪʫʘʣʥʠ ʧʨʦʤʝʥʠ ʚ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ 

ʧʦʜʧʦʨʥʘʪʘ ʧʣʦʱ. ʊʘʢʘ ʥʘʨʝʯʝʥʠʪʝ righting-ʨʝʬʣʝʢʩʠ (ʝʢʩʪʝʨʦʮʝʧʪʠʚʥʠ, 

ʟʨʠʪʝʣʥʠ, ʣʘʙʠʨʠʥʪʥʠ) ʧʦʜʜʲʨʞʘʪ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʛʣʘʚʘʪʘ ʠ ʪʷʣʦʪʦ ʚ 

ʧʦʣʦʞʝʥʠʝ, ʟʘʚʠʩʠʤʦ ʦʪ ʧʦʩʦʢʘʪʘ ʥʘ ʧʨʠʣʦʞʝʥʘʪʘ ʛʨʘʚʠʪʘʮʠʦʥʥʘ ʩʠʣʘ (ʟʝʤʥʦ 
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ʧʨʠʪʝʛʣʷʥʝ). ʉʣʦʞʥʠʪʝ ʨʝʬʣʝʢʩʠ, ʧʦʜʜʲʨʞʘʱʠ ʠʟʧʨʘʚʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʯʦʚʝʢ 

ʩʝ ʠʟʛʨʘʞʜʘʪ ʚ ʧʨʦʮʝʩʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʠ ʠʟʠʩʢʚʘʪ ʧʨʦʜʲʣʞʠʪʝʣʥʠ 

ʧʦʚʪʦʨʝʥʠʷ (ʪʨʝʥʠʨʦʚʢʠ).  

Martin (168) ʨʘʟʣʠʯʘʚʘ 6 ʪʠʧʘ ʧʦʩʪʫʨʘʣʥʠ ʨʝʬʣʝʢʩʠ, ʧʦʜʜʲʨʞʘʱʠ 

ʠʟʧʨʘʚʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʯʦʚʝʢ: 

1. ʏʦʚʝʢ ʪʨʷʙʚʘ ʜʘ ʝ ʩʧʦʩʦʙʝʥ ʜʘ ʧʦʜʜʲʨʞʘ ʪʝʛʣʦʪʦ ʥʘ 

ʪʷʣʦʪʦ ʩʠ ʩʨʝʱʫ ʛʨʘʚʠʪʘʮʠʷʪʘ: ʪʦʚʘ ʝ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʝʥ 

ʤʝʭʘʥʠʟʲʤ. 

2. ɺʩʷʢʘ ʯʘʩʪ ʥʘ ʪʷʣʦʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʜʜʲʨʞʘʥʘ ʚ 

ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ʩʲʩʝʜʥʠʪʝ ʤʫ ʯʘʩʪʠ: ʪʦʚʘ ʝ ʧʦʩʪʫʨʘʣʥʘ ʬʠʢʩʘʮʠʷ 

ʥʘ ʪʷʣʦʪʦ ʢʘʪʦ ʮʷʣʦ. 

3. ʈʝʘʢʮʠʠʪʝ, ʧʦʜʜʲʨʞʘʱʠ ʢʦʣʝʙʘʥʠʷʪʘ (staggering reactions) 

ʜʝʡʩʪʚʘʪ ʩʨʝʱʫ ʭʦʨʠʟʦʥʪʘʣʥʠ ʩʠʣʠ, ʠʟʤʝʩʪʚʘʱʠ ʪʷʣʦʪʦ ʦʪ 

ʦʩʥʦʚʥʦʪʦ ʤʫ ʧʦʣʦʞʝʥʠʝ. 

4. ʈʝʬʣʝʢʩʠʪʝ ʟʘ ʠʟʧʨʘʚʷʥʝ (righting reactoins) ʩʘ ʥʝʦʙʭʦʜʠʤʠ 

ʟʘ ʧʦʩʪʠʛʘʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʠʟʧʨʘʚʝʥʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʪʷʣʦʪʦ.  

5. ʀʤʘ ʩʧʝʮʠʘʣʥʠ ʧʦʩʪʫʨʘʣʥʠ ʨʝʬʣʝʢʩʠ, ʫʯʘʩʪʚʘʱʠ ʚ 

ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʧʨʠ ʜʚʠʞʝʥʠʝ (ʣʦʢʦʤʦʪʦʨʥʠ 

ʨʝʬʣʝʢʩʠ). 

6. ɻʨʫʧʘ ʨʝʬʣʝʢʩʠ ʧʦʜʜʲʨʞʘʪ ʨʘʚʥʦʚʝʩʠʝʪʦ ʥʘ ʪʷʣʦʪʦ ʧʨʠ 

ʥʝʩʪʘʙʠʣʥʘ ʦʩʥʦʚʘ (tilting reflexes). 

Kohen-Raz (146, 147) ʦʧʠʩʚʘ 4 ʧʦʜʩʠʩʪʝʤʠ: 

1. ɸʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʘ ʧʦʩʪʫʨʘʣʥʘ ʨʝʬʣʝʢʩʥʘ ʩʠʩʪʝʤʘ, 

ʦʩʠʛʫʨʷʚʘʱʘ ʩʪʘʙʠʣʥʦʩʪʪʘ ʥʘ ʦʨʛʘʥʠʟʤʘ ʢʘʪʦ ʮʷʣʦ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ 

ʩʧʦʥʪʘʥʥʠʪʝ ʨʝʘʢʮʠʠ ʥʘ ʩʢʝʣʝʪʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ ʩʧʨʷʤʦ ʚʥʝʟʘʧʥʠ 

ʧʦʩʪʫʨʘʣʥʠ ʧʨʦʤʝʥʠ. 

2. ɺʝʩʪʠʙʫʣʦ-ʦʢʫʣʦʤʦʪʦʨʥʠʷ ʘʧʘʨʘʪ ʝ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ 

ʤʝʭʘʥʠʟʤʠʪʝ ʥʘ ʧʦʩʪʫʨʘʣʥʠʪʝ ʨʝʬʣʝʢʩʠ ʠ ʤʦʟʲʯʥʠʪʝ ʮʝʥʪʨʦʚʝ ʯʨʝʟ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʦʣʦʞʝʥʠʝʪʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. 

3. ʂʦʥʪʨʦʣ ʠ ʠʥʩʪʨʫʢʮʠʠ ʦʪ ʚʠʩʰʠʪʝ ʢʦʨʪʠʢʘʣʥʠ ʮʝʥʪʨʦʚʝ, 

ʢʦʝʪʦ ʠʟʠʩʢʚʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʜʝʡʩʪʚʠʷʪʘ, ʠʥʪʫʠʮʠʷ ʠ ʧʨʝʜʚʠʞʜʘʥʝ ʥʘ 

ʩʠʪʫʘʮʠʷʪʘ. 

4. ʏʝʪʚʲʨʪʘʪʘ ʧʦʜʩʠʩʪʝʤʘ ʦʙʭʚʘʱʘ ʤʘʣʢʠʷ ʤʦʟʲʢ, 

ʝʢʩʪʨʘʧʠʨʘʤʠʜʥʠʪʝ ʧʲʪʠʱʘ ʠ ʨʝʪʠʢʫʣʘʨʥʘʪʘ ʬʦʨʤʘʮʠʷ. ʇʨʠʝʤʘ 
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ʩʝ, ʯʝ ʪʦʚʘ ʝ ñʮʝʥʪʨʘʣʘʪʘò, ʤʦʜʫʣʠʨʘʱʘ ʧʦʩʪʫʨʘʣʥʠʪʝ ʢʦʥʪʨʦʣʥʠ 

ʤʝʭʘʥʠʟʤʠ. 

Roberts (219) ʦʧʠʩʚʘ ʘʥʛʫʣʘʨʥʠ ʠ ʧʦʟʠʮʠʦʥʥʠ ʨʝʬʣʝʢʩʠ: 

ʇʦʟʠʮʠʦʥʥʠʪʝ ʨʝʬʣʝʢʩʠ ʟʘʚʠʩʷʪ ʦʪ ʧʨʦʤʷʥʘʪʘ ʥʘ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ 

ʧʦʜʧʦʨʥʘʪʘ ʧʣʦʱ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʦʪ ʧʦʩʦʢʘʪʘ ʥʘ ʨʝʟʫʣʪʘʥʪʥʦʪʦ ʠʟʤʝʩʪʚʘʥʝ ʥʘ 

ʪʷʣʦʪʦ ʚ ʣʠʥʝʝʥ ʧʣʘʥ. ʀʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʪʝʟʠ ʩʠʣʠ ʩʝ ʩʲʩʪʦʠ ʦʪ ʢʦʤʙʠʥʘʮʠʷ ʦʪ 

ʩʠʛʥʘʣʠ, ʧʦʣʫʯʝʥʠ ʦʪ ʦʪʦʣʠʪʦʚʘʪʘ ʩʠʩʪʝʤʘ ʠ ʩʠʛʥʘʣʠ ʦʪ ʨʝʮʝʧʪʦʨʠʪʝ, 

ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʠʥʪʝʨʚʝʨʪʝʙʨʘʣʥʠʪʝ ʩʪʘʚʠ ʥʘ ʰʠʷʪʘ. ɽʬʝʢʪʦʨʝʥ ʦʨʛʘʥ ʟʘ ʚʩʠʯʢʠ 

ʪʝʟʠ ʨʝʬʣʝʢʩʠ ʝ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ ʥʘ ʪʷʣʦʪʦ, ʰʠʷʪʘ ʠ 

ʢʨʘʡʥʠʮʠʪʝ. 

ʈʝʬʣʝʢʩʠʪʝ ʟʘ ʲʛʣʦʚʠ ʫʩʢʦʨʝʥʠʷ ʩʝ ʛʝʥʝʨʠʨʘʪ ʚ ʧʦʣʫʦʢʨʲʞʥʠʪʝ ʢʘʥʘʣʠ. 

ʊʝ ʦʩʠʛʫʨʷʚʘʪ ñʦʤʝʢʦʪʷʚʘʥʝò ʥʘ ʫʩʢʦʨʝʥʠʷʪʘ ʦʪ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʚʨʲʱʘʪʝʣʥʠ 

ʜʚʠʞʝʥʠʷ ʥʘ ʛʣʘʚʘʪʘ, ʟʘʝʜʥʦ ʩʲʩ ʩʲʚʤʝʩʪʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʦʯʥʠʪʝ ʷʙʲʣʢʠ.  

ɸʢʦ ʢʦʤʙʠʥʘʮʠʷʪʘ ʦʪ ʩʪʘʙʠʣʠʟʘʮʠʷ ʠ ʢʦʤʧʝʥʩʘʮʠʷ ʥʝ ʤʦʞʝ ʜʘ ʦʩʠʛʫʨʠ 

ʨʘʚʥʦʚʝʩʥʦ ʧʦʣʦʞʝʥʠʝ, ʪʦ ʩʝ ʟʘʧʫʩʢʘʪ ñʩʧʘʩʠʪʝʣʥʠò ʨʝʘʢʮʠʠ ʦʪ ʤʦʤʝʥʪʘ ʥʘ 

ʜʝʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ. ɺ ʜʝʡʩʪʚʠʝ ʚʣʠʟʘ righting-ʨʝʬʣʝʢʩʘ ʟʘ ʜʘ 

ʚʲʟʩʪʘʥʦʚʠ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʛʣʘʚʘʪʘ ʠ ʪʷʣʦʪʦ ʚ ʧʨʦʪʠʚʦʚʝʩ ʥʘ ʩʪʘʥʜʘʨʪʥʘʪʘ 

ñʥʦʨʤʘʣʥʘò ʧʨʦʮʝʜʫʨʘ. 

ɺʝʯʝ ʩʧʦʤʝʥʘʭʤʝ, ʯʝ ʧʨʦʧʨʠʦʨʝʮʝʧʪʦʨʠʪʝ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʤʫʩʢʫʣʥʠʪʝ 

ʚʨʝʪʝʥʘ ʠ ʩʪʘʚʠʪʝ ʩʘ ʦʩʥʦʚʝʥ ʠʟʪʦʯʥʠʢ ʥʘ ʧʦʩʪʫʨʘʣʥʠʪʝ ʨʝʬʣʝʢʩʠ, ʥʦ 

ʩʲʢʨʘʱʝʥʠʝʪʦ ʥʘ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʤʫʩʢʫʣʠ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʚʦʢʠʨʘ ʠ ʦʪ 

ʩʠʛʥʘʣʠ, ʠʜʚʘʱʠ ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʠ ʚʝʩʪʠʙʫʣʘʨʥʠʪʝ ʨʝʮʝʧʪʦʨʠ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ 

ʛʦʚʦʨʠʤ ʟʘ ʭʦʨʠʟʦʥʪʘʣʥʦ ʥʠʚʦ ʥʘ ʨʝʛʫʣʘʮʠʷ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ (ʦʩʪʘ ɺ-ɺ ʥʘ ʬʠʛ. 

2). 
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ʌʠʛ. 2 ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʝʛʫʣʘʮʠʷʪʘ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. 

 

ʇʨʠ ʠʟʧʨʘʚʝʥ ʩʪʦʝʞ ʪʝʟʠ ʘʬʝʨʝʥʪʥʠ ʩʠʩʪʝʤʠ ʦʢʘʟʚʘʪ ʩʪʘʙʠʣʠʟʠʨʘʱʦ 

ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ ʎʊ ʧʦʩʨʝʜʩʪʚʦʤ ʘʢʪʠʚʘʮʠʷ ʥʘ ʦʧʦʨʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ 

ʧʦ a- ʠ g-ʝʬʝʨʝʥʪʥʠ ʧʲʪʠʱʘ. ʄʝʭʘʥʠʟʤʠʪʝ, ʨʝʛʫʣʠʨʘʱʠ ʧʨʘʛʘ ʥʘ ʚʲʟʙʫʜʠʤʦʩʪʪʘ 

ʥʘ ʧʨʦʧʨʠʦʨʝʮʝʧʪʦʨʠʪʝ ʦʩʠʛʫʨʷʚʘʪ ʧʣʘʩʪʠʯʥʦʪʦ ʧʨʦʩʧʦʩʦʙʷʚʘʥʝ ʥʘ 

ʤʫʩʢʫʣʘʪʫʨʘʪʘ ʢʲʤ ʨʘʟʣʠʯʥʠ ʜʚʠʛʘʪʝʣʥʠ ʟʘʜʘʯʠ (ʥʘʧʨʠʤʝʨ ʧʨʦʜʲʣʞʠʪʝʣʥʦ 

ʠʟʦʤʝʪʨʠʯʥʦ ʥʘʧʨʝʞʝʥʠʝ ʠʣʠ ʙʲʨʟʦ ʤʘʢʩʠʤʘʣʥʦ ʩʲʢʨʘʱʝʥʠʝ). 

ʅʘ ʩʧʠʥʘʣʥʦ ʥʠʚʦ ʦʩʥʦʚʝʥ ʪʘʢʲʚ ʨʝʬʣʝʢʩ ʝ ʤʠʦʪʘʪʠʯʥʠʷ ʠʣʠ stretch-

ʨʝʬʣʝʢʩʘ(75). ʊʦʡ ʥʘʛʘʞʜʘ ʤʫʩʢʫʣʥʦʪʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʩʲʦʙʨʘʟʥʦ ʨʘʟʪʷʛʘʥʝʪʦ ʥʘ 

ʤʫʩʢʫʣʘ. ʈʝʬʣʝʢʩʥʘʪʘ ʜʲʛʘ ʥʘ strech-ʨʝʬʣʝʢʩʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʤʫʩʢʫʣʥʠʪʝ ʚʨʝʪʝʥʘ, 

ʘʬʝʨʝʥʪʥʠ ʧʲʨʚʠʯʥʠ ʠ ʚʪʦʨʠʯʥʠ ʥʝʨʚʥʠ ʚʣʘʢʥʘ ʠ ʝʬʝʨʝʥʪʥʠ a-ʤʦʪʦʥʝʚʨʦʥʠ. 

Stretch-ʨʝʬʣʝʢʩʘ ʜʝʡʩʪʚʘ ʢʘʪʦ ʩʠʩʪʝʤʘ ʟʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ, ʢʦʷʪʦ ʦʩʠʛʫʨʷʚʘ 

ʧʦʩʪʦʷʥʥʘ ʜʲʣʞʠʥʘ ʥʘ ʤʫʩʢʫʣʘ. ʊʘʟʠ ʩʠʩʪʝʤʘ ʝ ʘʢʪʠʚʥʘ ʠ ʧʨʠ ʛʨʲʙʥʘʯʥʠʪʝ 

ʧʦʩʪʫʨʘʣʥʠ ʤʫʩʢʫʣʠ ʠ ʫʯʘʩʪʚʘ ʚ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʠʟʧʨʘʚʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ 

ʛʨʲʙʥʘʯʥʠʷ ʩʪʲʣʙ. 

ʆʙʱʦʧʨʠʝʪʦ ʝ ʩʭʚʘʱʘʥʝʪʦ, ʯʝ stretch-ʨʝʬʣʝʢʩʘ ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ 

ʧʦʩʪʫʨʘʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ(106). ʊʦʡ ʟʘʝʤʘ ʢʣʶʯʦʚʦ ʤʷʩʪʦ ʚʲʚ ʚʩʠʯʢʠ ʪʨʘʜʠʮʠʦʥʥʠ 

ʩʭʝʤʠ, ʦʙʷʩʥʷʚʘʱʠ ʧʦʩʪʫʨʘʣʥʠʷ ʢʦʥʪʨʦʣ, ʜʦʢʘʪʦ ʨʦʣʷʪʘ ʥʘ ʜʨʫʛʠ ʚʘʞʥʠ 

ʠʟʪʦʯʥʠʮʠ ʥʘ ʘʬʝʨʝʥʪʘʮʠʷ ʩʝ ʦʛʨʘʥʠʯʘʚʘ ʜʦ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʥʠʟʭʦʜʷʱʠ ʚʣʠʷʥʠʷ, 

ʧʨʦʤʝʥʷʱʠ ʥʠʚʦʪʦ ʥʘ ʨʝʬʣʝʢʩʥʘ ʘʢʪʠʚʘʮʠʷ ʥʘ stretch-ʨʝʬʣʝʢʩʠʪʝ. ʊʦʚʘ 

ʢʦʨʝʩʧʦʥʜʠʨʘ ʩ ʦʩʥʦʚʥʠʪʝ ʠʜʝʠ ʥʘ Nashner - ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʥʘ ʩʝʥʟʦʨʥʦ-

ʜʠʥʘʤʠʯʥʘʪʘ ʧʦʩʪʫʨʦʛʨʘʬʠʷ (179-187).  

ʎ   ʅ   ʉ 

ʄʘʣʲʢ     ʤʦʟʲʢ 

ɺʝʩʪʠʙʫʣʘʨʥʘ ʩʠʩʪʝʤʘ 

ʄʦʪʦʨʥʘ      ʩʠʩʪʝʤʘ 

ɿʨʠʪʝʣʥʘ ʩʠʩʪʝʤʘ 
ʇʨʦʧʨʠʦʮʝʧʪʠʚʥʘ 

ʩʠʩʪʝʤʘ 
ɺ ɺ 

ɸ 

ɸ 
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ʉʧʦʨʝʜ Nashner et al.(183) ʧʨʦʮʝʩʲʪ ʥʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʨʘʚʦʪʦ ʧʦʣʦʞʝʥʠʝ 

ʥʘ ʪʷʣʦʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʜʝʣʝʥ ʥʘ ʜʚʝ ʬʫʥʢʮʠʠ: 

  ʄʫʩʢʫʣʥʘ ʢʦʦʨʜʠʥʘʮʠʷ, ʚʢʣʶʯʚʘʱʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʤʦʜʝʣʠ ʟʘ 

ʩʲʢʨʘʱʝʥʠʝ ʥʘ ʤʫʩʢʫʣʥʠʪʝ ʛʨʫʧʠ, ʦʩʠʛʫʨʷʚʘʱʠ ʩʲʦʪʚʝʪʥʠ ʜʚʠʞʝʥʠʷ. ʊʦʚʘ 

ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ ñʝʬʝʢʪʦʨʥʠ ʦʨʛʘʥʠò ʥʘ VSR ʠ ʝ ʧʦʜʦʙʥʘ ʥʘ 

ʦʢʫʣʦʤʦʪʦʨʥʘʪʘ ʢʦʦʨʜʠʥʘʮʠʷ ʥʘ VOR. 

  ʉʝʥʟʦʨʥʘ ʦʨʛʘʥʠʟʘʮʠʷ, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʚʨʝʤʝʪʦ ʟʘ ʨʝʘʛʠʨʘʥʝ, 

ʧʦʩʦʢʘʪʘ ʠ ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ ʧʦʩʪʫʨʘʣʥʠʪʝ ʨʝʘʢʮʠʠ ʩʘ ʜʝʪʝʨʤʠʥʠʨʘʥʠ ʦʪ 

ʩʦʤʘʪʦʩʝʥʟʦʨʥʠ, ʚʝʩʪʠʙʫʣʘʨʥʠ ʠ ʟʨʠʪʝʣʥʠ ʩʪʠʤʫʣʠ. 

ʉʧʦʨʝʜ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ʪʘʟʠ ʛʨʫʧʘ ʫʯʝʥʠ ʧʨʝʜʠʤʥʦ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʘʪʘ 

ʨʝʬʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʝ ʦʪʛʦʚʦʨʥʘ ʟʘ ʩʪʘʙʠʣʠʟʘʮʠʷʪʘ ʥʘ ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ ʎʊ, ʜʦʢʘʪʦ 

ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ ʩʣʫʞʠ ʟʘ ñʚʲʪʨʝʰʝʥ ʦʨʠʝʥʪʠʨò ʧʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ 

ñʧʨʘʚʠʣʥʦʪʦò ʠʟʧʨʘʚʝʥʦ ʧʦʣʦʞʝʥʠʝ ʩʧʨʷʤʦ ʛʨʘʚʠʪʘʮʠʦʥʥʠʷ ʚʝʨʪʠʢʘʣ. ʇʦ-

ʨʘʟʣʠʯʥʦ ʝ ʩʪʘʥʦʚʠʱʝʪʦ ʥʘ Allum(10,11,145), ʢʦʡʪʦ ʧʨʠʝʤʘ, ʯʝ VSR ʠʤʘʪ 

ʨʝʰʘʚʘʱʘ ʨʦʣʷ ʚ ʩʪʘʙʠʣʠʟʠʨʘʥʝʪʦ ʥʘ ʎʊ.  

ʑʦ ʩʝ ʦʪʥʘʩʷ ʜʦ ʝʜʥʦʩʪʨʘʥʥʠʪʝ ʚʝʩʪʠʙʫʣʘʨʥʠ ʣʝʟʠʠ, ʦʪʙʝʣʷʟʚʘ ʩʝ, ʯʝ 

ʥʘʣʠʯʠʝʪʦ ʩʘʤʦ ʥʘ ʝʜʠʥ ʨʘʙʦʪʝʱ ʣʘʙʠʨʠʥʪ ʝ ʜʦʩʪʘʪʲʯʥʦ ʟʘ VSR ʜʘ ʜʦʩʪʠʛʥʘʪ 

ʩʪʦʡʥʦʩʪʠ, ʙʣʠʟʢʠ ʜʦ ʥʦʨʤʘʣʥʠʪʝ. ʉʪʘʙʠʣʠʟʠʨʘʥʝʪʦ ʦʙʘʯʝ ʥʘ ʨʝʟʢʠ, 

ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʎʊ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʩʪʠʛʥʘʪʘʪʘ ʢʦʤʧʝʥʩʘʮʠʷ ʥʘ 

VOR ʥʝ ʝ ʪʘʢʘ ʝʬʝʢʪʠʚʥʦ, ʢʘʢʪʦ ʧʨʠ VSR, ʜʝʡʩʪʚʘʱʠ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʠʤʝʪʨʠʯʝʥ 

ʚʝʩʪʠʙʫʣʘʨʝʥ ʦʪʛʦʚʦʨ.  

2.2.4. ʉʝʥʟʦʨʥʘ ʘʬʝʨʝʥʪʘʮʠʷ 

ʇʝʨʠʬʝʨʥʠʪʝ ʩʝʥʟʦʨʥʠ ʩʠʛʥʘʣʠ, ʦʩʠʛʫʨʷʚʘʱʠ ʘʜʝʢʚʘʪʥʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ 

ʎʅʉ ʟʘ ʦʧʪʠʤʘʣʥʦ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʠʥʬʦʨʤʘʮʠʷʪʘ, 

ʧʦʜʘʚʘʥʘ ʦʪ 3 ʘʥʘʣʠʟʘʪʦʨʘ: ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ, ʟʨʝʥʠʝʪʦ ʠ 

ʧʨʦʧʨʠʦʨʝʮʝʧʪʦʨʠʪʝ (ʬʠʛ. 2). 

ɺʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ ʧʦʜʘʚʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʚʩʠʯʢʠ ʧʨʦʤʝʥʠ ʚ 

ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʛʣʘʚʘʪʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʠʷ ʚʝʨʪʠʢʘʣ ʠ ʦʢʦʣʥʘʪʘ 

ʩʨʝʜʘ. ʊʷ ʦʩʠʛʫʨʷʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʦʨʠʝʥʪʘʮʠʷ. ʒʛʣʦʚʠʪʝ ʫʩʢʦʨʝʥʠʷ ʩʝ 

ʚʲʟʧʨʠʝʤʘʪ ʦʪ ʧʦʣʫʦʢʨʲʞʥʠʪʝ ʢʘʥʘʣʠ, ʣʠʥʝʡʥʠʪʝ ʫʩʢʦʨʝʥʠʷ ʠ ʚʣʠʷʥʠʷʪʘ ʥʘ 

ʛʨʘʚʠʪʘʯʥʠʪʝ ʩʠʣʠ (g) ʩʝ ʚʲʟʧʨʠʝʤʘʪ ʦʪ ʦʪʦʣʠʪʦʚʘʪʘ ʩʠʩʪʝʤʘ. ʅʝʨʚʥʦ-ʩʝʥʟʦʨʥʠʷʪ 

ʘʧʘʨʘʪ ʧʨʝʦʙʨʘʟʫʚʘ ʪʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʚ ʙʠʦʣʦʛʠʯʥʠ ʩʠʛʥʘʣʠ. ʊʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʩʝ 
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ʧʨʝʥʘʩʷ ʜʦ ʎʅʉ ʠ ʜʦ ʩʲʦʪʚʝʪʥʠʪʝ ʤʫʩʢʫʣʥʠ ʛʨʫʧʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ 

ʘʚʪʦʤʘʪʠʯʝʥ ʢʦʥʪʨʦʣ ʥʘ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʪʷʣʦʪʦ ʚʲʨʭʫ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. 

Nashner ʠ Black (24-26) ʨʘʟʛʨʘʥʠʯʘʚʘʪ ʜʚʘ ʘʩʧʝʢʪʘ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ 

ʬʫʥʢʮʠʷ ʚ ʪʦʟʠ ʩʤʠʩʲʣ: 

  ɽʜʥʘ ʦʪ ʨʦʣʠʪʝ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ ʝ ʜʘ ʦʩʠʛʫʨʷʚʘ 

ʜʠʨʝʢʪʥʘ ʠʤʧʫʣʩʘʮʠʷ ʢʲʤ ʧʦʩʪʫʨʘʣʥʠʪʝ ʤʫʩʢʫʣʠ ʚʲʧʨʝʢʠ, ʯʝ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ 

ʥʘ ʥʦʨʤʘʣʥʦ ʩʝʥʟʦʨʥʦ ʦʙʢʨʲʞʝʥʠʝ ʪʘʟʠ ʬʫʥʢʮʠʷ ʝ ʦʪʥʦʩʠʪʝʣʥʦ ʧʦ-ʤʘʣʦʚʘʞʥʘ 

ʦʪ ʩʦʤʘʪʦʩʝʥʟʦʨʥʘʪʘ ʠ ʟʨʠʪʝʣʥʘʪʘ ʘʬʝʨʝʥʪʘʮʠʷ. 

  ɺʪʦʨʘʪʘ ʠ ʟʥʘʯʠʪʝʣʥʦ ʧʦ- ʩʲʱʝʩʪʚʝʥʘ ʬʫʥʢʮʠʷ ʥʘ 

ʚʝʩʪʠʙʫʣʘʨʥʠʪʝ ʠʤʧʫʣʩʠ ʩʪʘʚʘ ʷʩʥʘ ʢʦʛʘʪʦ ʣʠʮʘʪʘ ʩʝ ʦʧʠʪʚʘʪ ʜʘ ʧʦʩʪʠʛʥʘʪ 

ʨʘʚʥʦʚʝʩʠʝ ʧʨʠ ʢʦʥʬʣʠʢʪʥʦ ʩʝʥʟʦʨʥʦ ʦʙʢʨʲʞʝʥʠʝ. ʇʨʠ ʪʝʟʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ 

ʚʝʩʪʠʙʫʣʘʨʥʠʪʝ ʦʪʛʦʚʦʨʠ ʩʘ ʦʩʥʦʚʥʠ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʘʙʩʦʣʶʪʥʘ 

ʦʨʠʝʥʪʠʨʦʚʲʯʥʘ ʩʠʩʪʝʤʘ.  

ɺʪʦʨʘʪʘ ʬʫʥʢʮʠʷ ʩʝ ʠʟʛʨʘʞʜʘ ʧʦʩʣʝʜʥʘ ʚ ʦʪʥʦʛʝʥʝʟʘʪʘ, ʥʦ ʩʝ ʫʚʨʝʞʜʘ 

ʧʲʨʚʘ ʧʨʠ ʧʝʨʠʬʝʨʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ. ʋʚʨʝʜʝʥʘʪʘ ʠʣʠ ʥʝʩʠʤʝʪʨʠʯʥʘ 

ʚʝʩʪʠʙʫʣʘʨʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚʩʝ ʦʱʝ ʝ ʜʦʩʪʘʪʲʯʥʘ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ 

ʥʦʨʤʘʣʥʦ ʩʝʥʟʦʨʥʦ ʦʙʢʨʲʞʝʥʠʝ, ʥʦ ʩʠʤʝʪʨʠʷʪʘ ʠ ʮʝʣʦʩʪʪʘ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʩʘ ʢʨʠʪʠʯʥʠ ʬʘʢʪʦʨʠ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʘʙʩʦʣʶʪʥʘ 

ʦʨʠʝʥʪʠʨʦʚʲʯʥʘ ʩʠʩʪʝʤʘ, ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʨʝʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʩʝʪʠʚʥʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʧʨʠ ʢʦʥʬʣʠʢʪʥʠ ʫʩʣʦʚʠʷ. 

ʈʦʣʷʪʘ ʥʘ VS ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʥʘʡ-ʜʦʙʨʝ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʨʘʟʢʨʠʪʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʧʲʣʥʘ ʜʚʫʩʪʨʘʥʥʘ ʘʨʝʬʣʝʢʩʠʷ. ʇʨʠ ʧʦʣʦʞʝʥʠʝ, ʯʝ ʠʤʘʪ 

ʥʦʨʤʘʣʝʥ ʚʠʟʫʘʣʝʥ ʢʦʥʪʨʦʣ, ʪʝ ʩʘ ʩʧʦʩʦʙʥʠ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʧʦʯʪʠ ʚʩʷʢʘʢʚʠ 

ʜʚʠʛʘʪʝʣʥʠ ʟʘʜʘʯʠ ʚ ʦʙʠʯʘʡʥʠ ʫʩʣʦʚʠʷ. ʊʘʢʠʚʘ ʧʘʮʠʝʥʪʠ ʦʙʘʯʝ ʩʘ ʥʝʩʪʘʙʠʣʥʠ 

ʧʨʠ ʚʣʦʰʝʥʠ ʟʨʠʪʝʣʥʠ ʫʩʣʦʚʠʷ (ʤʨʘʢ, ʤʲʛʣʘ), ʧʨʠ ʥʝʨʘʚʥʘ ʧʦʚʲʨʭʥʦʩʪ ʠʣʠ ʧʨʠ 

ʩʣʠʟʘʥʝ ʧʦ ʩʪʲʣʙʠ. ʇʨʠ ʦʪʧʘʜʘʥʝ ʠ ʥʘ ʟʨʠʪʝʣʥʠʷʪ ʢʦʥʪʨʦʣ, ʪʘʢʠʚʘ ʧʘʮʠʝʥʪʠ 

ʟʘʚʠʩʷʪ ʠʟʮʷʣʦ ʦʪ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʘʪʘ ʩʠʩʪʝʤʘ. 

ʉʧʦʨʝʜ Martin(168) ʚʝʩʪʠʙʫʣʘʨʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʥʝ ʠʛʨʘʷʪ ʨʦʣʷ ʧʨʠ 

ʩʪʘʪʠʯʥʠʷ ʧʦʩʪʫʨʘʣʝʥ ʢʦʥʪʨʦʣ ʠʣʠ ʧʨʠ righting-ʨʝʘʢʮʠʠʪʝ. ʇʨʠ ʭʦʜʝʥʝ ʪʝ ʚʣʠʟʘʪ 

ʚ ʜʝʡʩʪʚʠʝ ʢʦʛʘʪʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʝ ʥʝʨʘʚʥʘ ʠ ʧʨʠʜʦʙʠʚʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʟʥʘʯʝʥʠʝ 

ʢʦʛʘʪʦ ʟʨʝʥʠʝʪʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʧʲʣʥʦʮʝʥʥʦ. ɽʜʠʥʩʪʚʝʥʘʪʘ ʩʠʪʫʘʮʠʷ, ʧʨʠ 

ʢʦʷʪʦ ʧʘʮʠʝʥʪʘ ʝ ʠʟʮʷʣʦ ʟʘʚʠʩʠʤ ʦʪ ʚʝʩʪʠʙʫʣʘʨʥʠʪʝ ʤʝʭʘʥʠʟʤʠ, ʝ ʧʨʠ 

ʥʝʩʪʘʙʠʣʥʘ ʧʦʜʧʦʨʥʘ ʧʣʦʱ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʟʘʢʣʶʯʝʥʠʝʪʦ, ʯʝ ʧʨʠ ʧʦʚʝʯʝʪʦ 
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ʦʙʠʯʘʡʥʠ ʩʠʪʫʘʮʠʠ VS ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʠʟʧʨʘʚʝʥʦʪʦ 

ʧʦʣʦʞʝʥʠʝ ʥʘ ʪʷʣʦʪʦ. 

ɿʨʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʦʩʠʛʫʨʷʚʘ ʠʥʬʦʨʤʘʮʠʷ ʯʨʝʟ ʙʘʚʥʠʪʝ ʩʣʝʜʷʱʠ 

ʜʚʠʞʝʥʠʷ ʠ ʯʨʝʟ ʦʧʪʦʢʠʥʝʪʠʯʥʠʪʝ ʤʝʭʘʥʠʟʤʠ. ʉʠʛʥʘʣ ʟʘ ʥʘʯʘʣʦ ʥʘ ʜʨʘʟʥʝʥʠʝ ʝ 

ʨʝʪʠʥʘʣʥʦʪʦ ñʧʨʠʧʣʲʟʚʘʥʝò ʥʘ ʦʙʨʘʟʘ. ʆʙʱʦʧʨʠʝʪʦ ʝ, ʯʝ ʦʧʪʠʤʘʣʥʠ ʩʪʠʤʫʣʘʮʠʠ 

ʩʝ ʧʦʣʫʯʘʚʘʪ ʚ ʥʠʩʢʦʯʝʩʪʦʪʥʘʪʘ ʦʙʣʘʩʪ. ɼʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩʝ ʧʦʣʫʯʘʚʘ 

ʦʪ ʧʨʦʧʨʠʦʨʝʮʝʧʪʦʨʠʪʝ ʚ ʦʯʥʠʪʝ ʤʫʩʢʫʣʠ.  

ɼʦʢʘʪʦ ʚʝʩʪʠʙʫʣʘʨʥʠʪʝ ʩʪʠʤʫʣʠ ʚʦʜʷʪ ʜʦ ʫʩʝʱʘʥʝʪʦ ʟʘ ʜʚʠʞʝʥʠʝ ʥʘ 

ʪʷʣʦʪʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʟʨʠʪʝʣʥʠʪʝ ʩʪʠʤʫʣʠ ʧʨʝʜʠʟʚʠʢʚʘʪ ʜʚʝ ʦʩʥʦʚʥʠ 

ʫʩʝʱʘʥʠʷ: ʠʣʠ ʟʘ ʜʚʠʞʝʥʠʝ ʥʘ ʩʘʤʦʪʦ ʪʷʣʦ, ʠʣʠ ʟʘ ʜʚʠʞʝʥʠʝ ʥʘ ʦʙʝʢʪʠʪʝ. 

ɿʨʠʪʝʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʦʟʥʘʪʘ ʠ ʨʘʚʥʦʚʝʩʥʘ ʨʝʛʫʣʘʮʠʷ 

ʚʣʠʷʝ ʯʨʝʟ ʜʚʘ ʤʝʭʘʥʠʟʤʘ. ɿʨʠʪʝʣʥʦʪʦ ʚʲʟʧʨʠʷʪʠʝ ʥʘ ʦʢʨʲʞʘʚʘʱʘʪʘ ʩʨʝʜʘ ʝ 

ʧʲʨʚʠʷʪ ʦʪ ʪʷʭ. ɼʚʠʞʝʥʠʝʪʦ ʥʘ ʛʣʘʚʘʪʘ, ʧʨʝʜʠʟʚʠʢʚʘʱʦ ʠʟʤʝʩʪʚʘʥʝ ʥʘ 

ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʦʙʝʢʪʠʪʝ ʚʲʨʭʫ ʨʝʪʠʥʘʪʘ (ʨʝʪʠʥʘʣʥʦ ʧʨʠʧʣʲʟʚʘʥʝ) ʧʨʦʚʦʢʠʨʘ 

ʨʝʬʣʝʢʪʦʨʥʠ, ñʘʜʘʧʪʘʪʠʚʥʠò ʦʯʥʠ ʜʚʠʞʝʥʠʷ. ʊʘʟʠ ʩʪʠʤʫʣʘʮʠʷ ʩʝ ʩʲʩʪʦʠ ʦʪ:  

1. ʌʦʚʝʦʣʘʨʥʘ ʯʘʩʪ, ʩʪʠʤʫʣʠʨʘʱʘ ʙʘʚʥʠʪʝ ʩʣʝʜʷʱʠ ʜʚʠʞʝʥʠʷ 

ʠ ʦʧʪʦʢʠʥʝʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ ʠ  

2. ʇʝʨʠʬʝʨʥʘ ʯʘʩʪ, ʩʪʠʤʫʣʠʨʘʱʘ ʩʘʤʦ ʦʧʪʦʢʠʥʝʪʠʯʥʠʪʝ 

ʤʝʭʘʥʠʟʤʠ. 

ʇʨʠ ʚʪʦʨʠʷʪ ʤʝʭʘʥʠʟʲʤ ʩʲʱʝʩʪʚʝʥʘ ʝ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ 

ʦʯʥʠʪʝ ʤʫʩʢʫʣʠ. ɼʚʘʪʘ ʤʝʭʘʥʠʟʤʘ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʪʜʝʣʝʥʠ ʠʣʠ ʨʘʟʛʣʝʞʜʘʥʠ 

ʧʦʦʪʜʝʣʥʦ. ʅʘʧʦʩʣʝʜʲʢ ʥʷʢʦʠ ʘʚʪʦʨʠ ʩʲʦʙʱʘʚʘʪ ʜʘʥʥʠ, ʯʝ ʠʤʧʫʣʩʠ ʦʪ 

ʟʨʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʤʦʛʘʪ ʜʘ ʜʝʡʩʪʚʘʪ ʜʠʨʝʢʪʥʦ ʚʲʨʭʫ ʪʦʥʫʩʘ ʥʘ ʩʢʝʣʝʪʥʘʪʘ 

ʤʫʩʢʫʣʘʪʫʨʘ, ʩʧʝʮʠʘʣʥʦ ʥʘ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʠʪʝ ʤʫʩʢʫʣʠ, ʢʘʪʦ ʥʘʤʘʣʷʚʘʪ 

ʪʷʭʥʘʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʠ ʧʦʜʦʙʨʷʚʘʪ ʨʝʘʢʮʠʦʥʥʘʪʘ ʠʤ ʩʧʦʩʦʙʥʦʩʪ(159, 160, 214). 

ɺʝʩʪʠʙʫʣʘʨʥʘʪʘ, ʪʘʢʪʠʣʥʘʪʘ ʠ ʢʠʥʝʩʪʝʪʠʯʥʘʪʘ ʩʠʩʪʝʤʠ ʦʩʠʛʫʨʷʚʘʪ 

ʩʠʥʝʨʛʠʯʥʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʟʘ ʜʚʠʞʝʥʠʝʪʦ ʠ ʦʨʠʝʥʪʘʮʠʷʪʘ ʥʘ ʯʦʚʝʢʘ. ɿʨʠʪʝʣʥʘʪʘ 

ʩʠʩʪʝʤʘ ʦʩʲʱʝʩʪʚʷʚʘ ʥʝʟʘʙʘʚʥʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʠ ʦʮʝʥʢʘ ʠ 

ʧʨʝʜʚʠʞʜʘʥʝ ʥʘ ʩʣʝʜʚʘʱʠʪʝ ʝʪʘʧʠ ʦʪ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʣʠʮʝʪʦ. 

ɿʨʝʥʠʝʪʦ ʩʪʘʙʠʣʠʟʠʨʘ ʧʦʟʘʪʘ ʯʨʝʟ ʜʝʪʝʢʮʠʷ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦʪʦ ʨʘʟʤʝʩʪʚʘʥʝ 

(ʜʚʠʞʝʥʠʝ) ʤʝʞʜʫ ʛʣʘʚʘʪʘ ʠ ʩʪʘʮʠʦʥʘʨʥʘʪʘ ʦʙʢʨʲʞʘʚʘʱʘ ʩʨʝʜʘ. ʅʝʧʨʝʢʲʩʥʘʪʦʪʦ 

ʨʘʟʤʝʩʪʚʘʥʝ ʥʘ ʨʝʪʠʥʘʣʥʠʷʪ ʦʙʨʘʟ ʝ ʥʘʡ- ʝʬʝʢʪʠʚʥʠʷ ʩʪʠʤʫʣ ʟʘ ʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘ 

ʧʦʟʘʪʘ. ʋʚʨʝʞʜʘʥʝʪʦ ʠʣʠ ʧʦʜʪʠʩʢʘʥʝʪʦ ʥʘ ʦʢʫʣʦʤʦʪʦʨʥʠʷ ʘʧʘʨʘʪ ʦʙʠʢʥʦʚʝʥʦ 

ʠʤʘ ʜʝʩʪʘʙʠʣʠʟʠʨʘʱ ʝʬʝʢʪ ʚʲʨʭʫ ʨʘʚʥʦʚʝʩʠʝʪʦ. 
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ʅʘʡ-ʧʨʦʩʪʠʷʪ ʥʘʯʠʥ ʜʘ ʩʝ ʠʟʦʣʠʨʘ ʟʨʝʥʠʝʪʦ ʝ ʢʘʪʦ ʩʝ ʟʘʪʚʦʨʷʪ ʦʯʠʪʝ. 

ɼʨʫʛʘ ʘʣʪʝʨʥʘʪʠʚʘ ʝ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʧʘʮʠʝʥʪʘ ʥʘ ʪʲʤʥʦ ʩ ʦʪʚʦʨʝʥʠ ʦʯʠ. 

ʀʥʪʝʨʝʩʥʦʪʦ ʝ, ʯʝ ʪʝʟʠ ʜʚʘ ʤʝʪʦʜʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʜʘʚʘʪ ʨʘʟʣʠʯʥʠ ʨʝʟʫʣʪʘʪʠ - ʝʜʠʥ 

ʚʩʝ ʦʱʝ ʥʝʦʙʷʩʥʝʥ ʬʘʢʪ. ʆʪʢʣʦʥʝʥʠʷʪʘ ʥʘ ʎʊ ʩʘ ʧʦ-ʤʘʣʢʠ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ ʩʲʩ 

ʟʘʪʚʦʨʝʥʠ ʦʯʠ ʥʘ ʩʚʝʪʣʦ. ʇʨʠ ʟʘʪʚʘʨʷʥʝ ʥʘ ʦʯʠʪʝ ʩʲʱʝʩʪʚʫʚʘ ʪʝʥʜʝʮʠʷ 

ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʎʊ ʜʘ ʩʝ ʠʟʤʝʩʪʚʘ ʥʘʧʨʝʜ ʠʣʠ ʥʘʟʘʜ (ʧʦ-ʨʷʜʢʦ) ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʧʦʣʦʞʝʥʠʝʪʦ ʤʫ ʩ ʦʪʚʦʨʝʥʠ ʦʯʠ. 

ʉʲʦʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ 

ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʷ ʟʘʧʠʩ ʩ ʦʪʚʦʨʝʥʠ (ʆʆ) ʠ ʟʘʪʚʦʨʝʥʠ (ɿʆ) ʦʯʠ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg -  Rq:  

Rq = 
ʉʪʦʡʥʦʩʪ ʩʲʩ ɿʆ

ʉʪʦʡʥʦʩʪ ʩ ʆʆ
  (f1) 

ʉʪʦʡʥʦʩʪʪʘ ʥʘ Rq ʟʘʚʠʩʠ ʦʪ ʠʟʧʦʣʟʚʘʥʠʪʝ ʧʘʨʘʤʝʪʨʠ (ʧʲʪ, ʩʢʦʨʦʩʪ, ʧʣʦʱ 

ʠ ʜʨ.).     

ʂʘʢʪʦ ʚʝʯʝ ʩʝ ʩʧʦʤʝʥʘ, ʟʘʪʚʘʨʷʥʝʪʦ ʥʘ ʦʯʠʪʝ ʟʘʚʠʰʘʚʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ 

ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ Rq ʪʨʷʙʚʘ ʚʠʥʘʛʠ ʜʘ ʠʤʘ 

ʩʪʦʡʥʦʩʪʠ ʥʘʜ 1. ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʙʨʘʪʥʘ ʟʘʚʠʩʠʤʦʩʪ ʠ ʪʦʚʘ ʥʝ 

ʚʠʥʘʛʠ ʝ ʙʝʣʝʛ ʥʘ ʧʘʪʦʣʦʛʠʷ. ʉʧʦʨʝʜ ʥʷʢʦʠ ʘʚʪʦʨʠ 12 ʜʦ 18% ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ 

ʟʜʨʘʚʠ ʣʠʮʘ ʧʦʢʘʟʚʘʪ ʪʘʢʲʚ ʤʦʜʝʣ.  

ʇʨʠ ʥʷʢʦʠ ʧʘʮʠʝʥʪʠ ʩ ʚʝʩʪʠʙʫʣʘʨʝʥ ʜʝʬʠʮʠʪ ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʥʘʤʘʣʝʥʠʝ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʧʨʠ ɿʆ. ɺ ʩʪʘʨʯʝʩʢʘ ʚʲʟʨʘʩʪ ʥʷʢʦʠ 

ʧʘʮʠʝʥʪʠ ʩʲʱʦ ʠʤʘʪ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʢʦʥʪʨʦʣʘ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʯʨʝʟ ʟʨʠʪʝʣʥʘʪʘ 

ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ.  

Gagey (82, 83) ʥʘʨʠʯʘ ʪʦʟʠ ʤʦʜʝʣ ñʩʣʷʧʦ ʨʘʚʥʦʚʝʩʠʝò. ʇʨʠ ʪʘʢʠʚʘ 

ʧʘʮʠʝʥʪʠ ʟʨʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʧʦʜʘʚʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʟʘʪʨʫʜʥʷʚʘ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ.  

ʉʧʦʨʝʜ Kapteyn (136-139) ʜʚʠʛʘʪʝʣʥʦ ʘʢʪʠʚʥʠ ʠ ʪʨʝʥʠʨʘʥʠ ʣʠʮʘ ʩʘ ʧʦ-

ʩʣʘʙʦ ʟʘʚʠʩʠʤʠ ʦʪ ʟʨʠʪʝʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʤʦʛʘʪ ʜʘ ʧʦʜʜʲʨʞʘʪ ʦʪʥʦʩʠʪʝʣʥʦ 

ʧʦ-ʜʦʙʨʘ ʩʪʘʙʠʣʥʦʩʪ ʩʲʩ ɿʆ. ʊʦʟʠ ʬʝʥʦʤʝʥ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ ʩʧʦʨʪʠʩʪʠ, ʧʠʣʦʪʠ 

ʠ ʩʣʝʧʠ ʣʠʮʘ.  

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʜʦʢʘʪʦ ʧʲʣʥʘʪʘ ʟʘʛʫʙʘ ʥʘ ʟʨʝʥʠʝ ʠʤʘ ʤʠʥʠʤʘʣʝʥ ʝʬʝʢʪ 

ʚʲʨʭʫ ʨʘʚʥʦʚʝʩʠʝʪʦ, ʫʩʣʦʞʥʷʚʘʥʝʪʦ ʥʘ ʚʠʟʫʘʣʥʦʪʦ ʦʙʢʨʲʞʝʥʠʝ ʤʦʞʝ ʜʘ ʠʤʘ 

ʜʨʘʤʘʪʠʯʝʥ ʝʬʝʢʪ. ʉʪʘʚʘ ʜʫʤʘ ʟʘ ʪʘʢʘ ʥʘʨʝʯʝʥʠʷ ñʦʧʪʠʯʝʥ ʚʝʨʪʠʢʘʣò. ʅʷʢʦʠ ʭʦʨʘ 

ʤʥʦʛʦ ʩʠʣʥʦ ʩʝ ʚʣʠʷʷʪ ʦʪ ʚʧʝʯʘʪʣʝʥʠʝʪʦ ʟʘ ʚʝʨʪʠʢʘʣʥʠ ʣʠʥʠʠ (ʦʙʝʢʪʠ) ʚ ʪʷʭʥʦʪʦ 
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ʟʨʠʪʝʣʥʦ ʦʙʢʨʲʞʝʥʠʝ. ʉʲʩ ʟʘʪʚʦʨʝʥʠ ʦʯʠ ʧʦʯʪʠ ʚʩʠʯʢʠ ʟʜʨʘʚʠ ʣʠʮʘ ʤʦʛʘʪ ʜʘ 

ʟʘʧʘʟʷʪ ʨʘʚʥʦʚʝʩʠʝ, ʘʢʦ ʩʝ ʧʦʩʪʘʚʷʪ ʥʘ ʜʚʠʞʝʱʘ ʩʝ ʩ ʦʧʨʝʜʝʣʝʥʠ ʧʘʨʘʤʝʪʨʠ 

ʧʦʜʧʦʨʥʘ ʧʣʦʱ. ɸʢʦ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʦʙʢʨʲʞʝʥʠʝ ʩ ʥʘʢʣʦʥʝʥʠ ʧʦʜ ʥʷʢʘʢʲʚ ʲʛʲʣ 

ʧʨʘʚʠ ʣʠʥʠʠ, ʪʝʟʠ ʣʠʮʘ ʧʘʜʘʪ ʧʨʠ ʦʪʚʘʨʷʥʝ ʥʘ ʦʯʠʪʝ ʩʠ, ʧʨʠʜʘʚʘʡʢʠ ʪʚʲʨʜʝ 

ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʥʘ ʣʲʞʣʠʚʠʷ ñʦʧʪʠʯʝʥ ʚʝʨʪʠʢʘʣò(130).  

ɼʚʠʞʝʥʠʝʪʦ ʥʘ ʟʨʠʪʝʣʥʦʪʦ ʦʙʢʨʲʞʝʥʠʝ ʧʨʦʚʦʢʠʨʘ ʜʝʩʪʘʙʠʣʠʟʘʮʠʷ, ʢʘʪʦ 

ʦʧʪʦʢʠʥʝʪʠʯʥʠʪʝ ʩʪʠʤʫʣʘʮʠʠ ʫʚʝʣʠʯʘʚʘʪ ʦʩʮʠʣʘʮʠʠʪʝ ʥʘ ʎʊ. ʍʦʨʠʟʦʥʪʘʣʥʘʪʘ 

ʆʂ ʩʪʠʤʫʣʘʮʠʷ ʫʚʝʣʠʯʘʚʘ ʣʘʪʝʨʘʣʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ, ʜʦʢʘʪʦ 

ʚʝʨʪʠʢʘʣʥʘʪʘ ʆʂ ʩʪʠʤʫʣʘʮʠʷ ʫʚʝʣʠʯʘʚʘ ʘʤʧʣʠʪʫʜʘʪʘ ʚ ɸʈ- ʧʦʩʦʢʘ.  

ʇʨʦʧʨʠʦʨʝʮʝʧʪʦʨʥʘʪʘ ʘʬʝʨʝʥʪʘʮʠʷ ʚʢʣʶʯʚʘ ʨʘʟʥʦʦʙʨʘʟʥʘ ʠʥʬʦʨʤʘʮʠʷ 

ʦʪ ʩʝʥʟʦʨʥʠ ʝʣʝʤʝʥʪʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʤʫʩʢʫʣʠʪʝ, ʩʪʘʚʠʪʝ ʠ ʢʦʞʘʪʘ. ʇʦʣʫʯʘʚʘ ʩʝ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʪʥʦʩʠʪʝʣʥʘʪʘ ʧʨʦʤʷʥʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʯʘʩʪʠ ʥʘ ʪʷʣʦʪʦ ʝʜʥʠ 

ʩʧʨʷʤʦ ʜʨʫʛʠ. ʆʩʦʙʝʥʦ ʛʦʣʷʤʘ ʝ ʨʦʣʷʪʘ ʥʘ ʧʨʦʧʨʠʦʨʝʮʝʧʪʦʨʠʪʝ ʚ ʰʠʡʥʘʪʘ 

ʦʙʣʘʩʪ, ʥʦ ʟʥʘʯʝʥʠʝ ʠʤʘʪ ʠ ʨʝʮʝʧʪʦʨʠʪʝ ʚ ʣʫʤʙʘʣʥʘʪʘ ʦʙʣʘʩʪ. ɻʦʣʷʤʦ ʟʥʘʯʝʥʠʝ 

ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʦʟʘʪʘ ʠʤʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʜʨʫʛʠʪʝ ʩʪʘʚʠ, ʦʩʦʙʝʥʦ ʦʪ 

ʛʣʝʟʝʥʥʘʪʘ ʩʪʘʚʘ. ʇʨʦʧʨʠʦʨʝʮʝʧʮʠʷʪʘ ʠʤʘ ʧʦ-ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʦʪ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ 

ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʚʪʦʨʘʪʘ ʟʘʜʘʯʘ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ (ʚʠʞ: 2.2.1. 

ʉʲʱʥʦʩʪ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ  ʥʘ ʩʪʨ. 10), ʥʦ ʚ ʦʙʱ ʘʩʧʝʢʪ ʨʦʣʷʪʘ ʥʘ 

ʧʨʦʧʨʠʦʨʝʮʝʧʮʠʷʪʘ ʝ ʧʦ-ʤʘʣʢʘ ʦʪ ʟʨʠʪʝʣʥʘʪʘ. 

ʈʦʣʷʪʘ ʥʘ ʧʨʦʧʨʠʦʨʝʮʝʧʮʠʷʪʘ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʠ ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʧʦʟʘʪʘ ʝ 

ʠʟʫʯʘʚʘʥʘ ʯʨʝʟ ʧʦʜʘʚʘʥʝ ʥʘ ʩʤʫʱʘʚʘʱʠ ʚʣʠʷʥʠʷ ʢʘʪʦ ʚʠʙʨʘʮʠʠ, ʠʩʭʝʤʠʷ ʠʣʠ 

ʯʨʝʟ ʩʧʝʮʠʘʣʥʦ ʢʦʥʩʪʨʫʠʨʘʥʠ ʧʣʘʪʬʦʨʤʠ.  

ʂʠʥʝʩʪʝʟʠʷʪʘ ʧʦʥʷʢʦʛʘ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ñʰʝʩʪʦ ʯʫʚʩʪʚʦò.  ʊʷ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʩʲʟʥʘʪʦ ʩʝʥʟʦʨʥʦ ʚʲʟʧʨʠʷʪʠʝ ʟʘ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʪʷʣʦʪʦ ʠ ʥʘ 

ʜʚʠʞʝʥʠʝʪʦ. ʇʨʦʧʨʠʦʘʬʝʨʝʥʪʘʮʠʷʪʘ ʠʤʘ ʦʩʥʦʚʥʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʦʩʪʫʨʘʣʥʠʪʝ 

ʨʝʬʣʝʢʩʠ, ʢʦʠʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʯʨʝʟ ʥʝʦʩʲʟʥʘʪʠ ʜʚʠʛʘʪʝʣʥʠ ʘʢʪʦʚʝ, ʥʦ ʪʦʚʘ ʥʝ 

ʥʘʤʘʣʷʚʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʢʠʥʝʩʪʝʟʠʷʪʘ ʚ ʮʷʣʦʩʪʥʠʷ ʧʨʦʮʝʩ ʥʘ ʨʝʛʫʣʠʨʘʥʝ ʥʘ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ.  

ʉʝʥʟʦʨʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ ʧʦʣʦʞʝʥʠʝʪʦ ʠ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʪʷʣʦʪʦ ʠ 

ʥʝʛʦʚʠʪʝ ʦʪʜʝʣʥʠ ʯʘʩʪʠ ʩʝ ʧʨʝʜʘʚʘ ʯʨʝʟ ʜʚʘ ʚʠʜʘ ʨʝʮʝʧʪʦʨʠ - ʩʪʘʚʥʠ ʠ ʤʫʩʢʫʣʥʠ. 

ʉʪʘʚʥʠʪʝ ʨʝʮʝʧʪʦʨʠ ʨʝʘʛʠʨʘʪ ʥʘ ʧʦʣʦʞʝʥʠʝʪʦ ʠ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʜʘʜʝʥʘ ʩʪʘʚʘ, 

ʜʦʢʘʪʦ ʨʝʮʝʧʪʦʨʠʪʝ ʚ ʤʫʩʢʫʣʠʪʝ ʨʝʘʛʠʨʘʪ ʥʘ ʧʨʦʤʝʥʠ ʚ ʜʲʣʞʠʥʘʪʘ ʠ 

ʥʘʧʨʝʞʝʥʠʝʪʦ ʥʘ ʤʫʩʢʫʣʥʠʪʝ ʚʣʘʢʥʘ. ɼʦʩʢʦʨʦ ʙʝʰʝ ʰʠʨʦʢʦ ʚʲʟʧʨʠʝʪʘ ñoutfowò - 

ʪʝʦʨʠʷʪʘ, ʩʧʦʨʝʜ ʢʦʷʪʦ ʥʠʝ ʟʥʘʝʤ ʪʦʯʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʪʷʣʦʪʦ ʠ ʦʪʜʝʣʥʠʪʝ 
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ʥʝʛʦʚʠ ʯʘʩʪʠ ʧʦʨʘʜʠ ʪʦʚʘ, ʯʝ ñʟʥʘʝʤò ʪʦʯʥʠʪʝ ʥʝʨʚʥʠ ʠʤʧʫʣʩʠ, ʢʦʠʪʦ ʩʘ 

ʧʨʝʜʠʟʚʠʢʘʣʠ ʜʘʜʝʥʦ ʜʚʠʞʝʥʠʝ ʠʣʠ ʨʘʟʤʝʩʪʚʘʥʝ. ʅʘʧʦʩʣʝʜʲʢ ʦʙʱʦʧʨʠʝʪʘ ʝ 

ñinflowò - ʪʝʦʨʠʷʪʘ, ʩʧʦʨʝʜ ʢʦʷʪʦ ʥʠʝ ʦʩʲʟʥʘʚʘʤʝ ʥʘʰʝʪʦ ʧʦʣʦʞʝʥʠʝ 

ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʘʬʝʨʝʥʪʥʠʪʝ ʠʤʧʫʣʩʠ ʦʪ ʩʪʘʚʠʪʝ ʠ ʤʫʩʢʫʣʠʪʝ.  

ʆʩʦʙʝʥʦ ʛʦʣʷʤ ʟʥʘʯʝʥʠʝ ʚ ʧʦʟʥʘʪʘ ʨʝʛʫʣʘʮʠʷ ʠʤʘʪ ʰʠʡʥʠʪʝ 

ʧʨʦʧʨʠʦʨʝʮʝʧʪʦʨʠ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʥʷʢʦʠ ʘʚʪʦʨʠ ʛʠ ʩʨʘʚʥʷʚʘʪ ʩ ñʚʪʦʨʠ ʣʘʙʠʨʠʥʪò. 

ɿʥʘʯʝʥʠʝʪʦ ʥʘ ʰʠʡʥʘʪʘ ʦʙʣʘʩʪ ʦʪ ʢʣʠʥʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʝ ʛʦʣʷʤʦ ʚʲʚ ʚʨʲʟʢʘ ʩ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʪʘʢʘ ʥʘʨʝʯʝʥʦʪʦ ñʮʝʨʚʠʢʘʣʥʦ ʚʝʨʪʠʛʦò(133, 195, 

205, 208) . ʅʝ ʙʠʚʘ ʜʘ ʩʝ ʟʘʙʨʘʚʷ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʰʠʡʥʠʪʝ ʨʝʮʝʧʪʦʨʠ ʜʘ ʫʯʘʩʪʚʘʪ 

ʚ ʢʦʤʧʝʥʩʘʪʦʨʥʠʪʝ ʠ ʘʜʘʧʪʘʪʠʚʥʠ ʧʨʦʮʝʩʠ ʧʨʠ ʟʘʛʫʙʘ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʬʫʥʢʮʠʷ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʠʥʪʘʢʪʥʘ ʧʨʦʧʨʠʦʘʬʝʨʝʥʪʘʮʠʷ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ 

ʩʪʘʙʠʣʥʦ ʨʘʚʥʦʚʝʩʠʝ ʩʪʘʚʘ ʷʩʥʘ ʢʘʪʦ ʨʘʟʛʣʝʜʘʤʝ ʧʘʮʠʝʥʪʠ, ʩʪʨʘʜʘʱʠ ʦʪ tabes 

dorsalis. ʇʨʠ ʪʘʢʠʚʘ ʣʠʮʘ ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʎʊ 

ʥʘʨʘʩʪʚʘ ʤʥʦʛʦʢʨʘʪʥʦ.  

ʇʨʠ ʠʟʧʨʘʚʝʥʦ ʧʦʣʦʞʝʥʠʝ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʠʤʘʪ ʩʠʛʥʘʣʠʪʝ ʦʪ ʜʦʣʥʠʪʝ 

ʢʨʘʡʥʠʮʠ - ʩʪʲʧʘʣʘ, ʛʣʝʟʝʥʥʘ ʠ ʢʦʣʷʥʥʘ ʩʪʘʚʠ, ʛʦʣʝʤʠ ʤʫʩʢʫʣʥʠ ʛʨʫʧʠ. ʊʘʟʠ 

ʦʙʱʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʜʦʣʥʠʪʝ ʢʨʘʡʥʠʮʠ ʩʝ ʥʘʨʠʯʘ ñentree podaleò. ʇʨʠ ʢʦʥʪʘʢʪ 

ʥʘ ʩʪʲʧʘʣʘʪʘ ʩ ʧʦʜʧʦʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʩʝ ʧʦʣʫʯʘʚʘ ʝʢʩʪʝʨʦʮʝʧʪʠʚʥʘ 

ʠʥʬʦʨʤʘʮʠʷ, ʜʦʢʘʪʦ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʛʣʝʟʝʥʥʘʪʘ ʩʪʘʚʘ ʝ ʠʥʪʝʨʦʮʝʧʪʠʚʥʘ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʪʘ ʥʘ ʪʘʢʘ ʧʦʣʫʯʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘʚʠʩʠ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʦʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʧʦʜʧʦʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. ʇʨʠ ʩʪʦʝʞ ʚʲʨʭʫ ʨʘʚʥʘ ʠ 

ʥʝʧʦʜʚʠʞʥʘ ʧʦʚʲʨʭʥʦʩʪ ʲʛʣʦʚʦʪʦ ʫʩʢʦʨʝʥʠʝ, ʩʢʦʨʦʩʪʪʘ ʠ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʪʷʣʦʪʦ 

ʪʦʯʥʦ ʨʝʬʣʝʢʪʠʨʘʪ ʚ ʧʨʦʤʷʥʘʪʘ ʥʘ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʛʣʝʟʝʥʥʘʪʘ ʩʪʘʚʘ ʠ ʚ 

ʧʨʦʤʷʥʘʪʘ ʥʘ ʥʘʣʷʛʘʥʝʪʦ ʚʲʨʭʫ ʩʪʲʧʘʣʘʪʘ. ʇʨʠ ʩʪʘʙʠʣʥʘ ʧʦʜʧʦʨʥʘ ʧʣʦʱ 

ʘʥʘʪʦʤʠʯʥʠʷʪ ʲʛʲʣ ʥʘ ʛʣʝʟʝʥʥʘʪʘ ʩʪʘʚʘ ʪʦʯʥʦ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʠʥʝʨʮʠʦʥʥʠʷ ʲʛʲʣ.  

ʇʨʠ ʩʪʦʝʞ ʚʲʨʭʫ ʥʝʨʘʚʥʘ, ʥʘʢʣʦʥʝʥʘ ʠʣʠ ʧʦʜʚʠʞʥʘ ʧʦʚʲʨʭʥʦʩʪ, 

ʩʪʲʧʘʣʘʪʘ ʩʝ ʜʚʠʞʘʪ ʩʲʦʪʚʝʪʥʦ ʥʘ ʧʦʜʧʦʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. ʇʨʠ ʪʘʢʠʚʘ ʫʩʣʦʚʠʷ 

ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʛʣʝʟʝʥʥʘʪʘ ʩʪʘʚʘ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʥʝʘʜʝʢʚʘʪʥʘ. ʊʦʚʘ ʩʝ 

ʜʝʤʦʥʩʪʨʠʨʘ ʯʨʝʟ ʧʨʦʤʷʥʘ ʚ ʩʪʨʘʪʝʛʠʷʪʘ - ʦʪ ʛʣʝʟʝʥʥʘ ʚ ʪʘʟʦʙʝʜʨʝʥʥʘ ʠ ʦʙʨʘʪʥʦ.  

ʀʟʫʯʘʚʘʥʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʥʦʪʦ ʧʦʚʝʜʝʥʠʝ ʥʘ ʠʥʜʠʚʠʜʠʪʝ ʧʨʠ ʫʩʣʦʞʥʷʚʘʥʝ 

ʥʘ ʧʦʜʧʦʨʥʘʪʘ ʧʣʦʱ (ʥʘʤʘʣʝʥʘ, ʥʝʨʘʚʥʘ, ʧʦʜʚʠʞʥʘ) ʝ ʜʦʚʝʣʦ ʜʦ ʫʩʪʘʥʦʚʷʚʘʥʝ 

ʜʚʝ ʦʩʥʦʚʥʠ ʨʘʚʥʦʚʝʩʥʠ ʩʪʨʘʪʝʛʠʠ - ʛʣʝʟʝʥʥʘ ʠ ʪʘʟʦʙʝʜʨʝʥʘ(123). ʇʨʠ ʩʪʦʝʞ 

ʚʲʨʭʫ ʥʦʨʤʘʣʥʘ ʧʦʜʧʦʨʥʘ ʧʦʚʲʨʭʥʦʩʪ ʟʘʧʘʟʚʘʥʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʩʝ ʧʦʩʪʠʛʘ 

ʯʨʝʟ ʢʦʨʠʛʠʨʘʱʘ ʤʫʩʢʫʣʥʘ ʘʢʪʠʚʥʦʩʪ, ʟʘʧʦʯʚʘʱʘ ʦʪ ʤʫʩʢʫʣʠʪʝ ʥʘ ʛʣʝʟʝʥʥʘʪʘ 
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ʩʪʘʚʘ ʠ ʨʘʟʧʨʦʩʪʠʨʘʱʘ ʩʝ ʢʲʤ ʤʫʩʢʫʣʠʪʝ ʥʘ ʙʝʜʨʦʪʦ ʠ ʥʘ ʪʷʣʦʪʦ. ʊʦʚʘ 

ʧʨʝʜʠʟʚʠʢʚʘ ʢʦʤʧʝʥʩʘʪʦʨʥʠ ʲʛʣʦʚʠ ʦʪʢʣʦʥʝʥʠʷ ʦʢʦʣʦ ʛʣʝʟʝʥʥʘʪʘ ʩʪʘʚʘ. ʊʦʚʘ ʩʝ 

ʥʘʨʠʯʘ ʛʣʝʟʝʥʥʘ ʩʪʨʘʪʝʛʠʷ. ʇʨʠ ʥʘʤʘʣʝʥʘ ʧʦʜʧʦʨʥʘ ʧʦʚʲʨʭʥʦʩʪ ʤʫʩʢʫʣʠʪʝ ʥʘ 

ʢʨʘʢʘʪʘ ʠ ʪʷʣʦʪʦ ʩʝ ʘʢʪʠʚʠʨʘʪ ʧʦ ʧʦʜʦʙʝʥ ʥʘʯʠʥ, ʥʦ ʚ ʜʨʫʛʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ - ʚ 

ʧʨʦʢʩʠʤʘʣʥʦ-ʜʠʩʪʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ. ʊʦʚʘ ʩʝ ʥʘʨʠʯʘ ʪʘʟʦʙʝʜʨʝʥʘ ʩʪʨʘʪʝʛʠʷ. 

ʂʦʛʘʪʦ ʦʪʢʣʦʥʝʥʠʷʪʘ ʥʘ ʪʷʣʦʪʦ ʩʪʘʥʘʪ ʪʦʣʢʦʚʘ ʛʦʣʝʤʠ, ʯʝ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʢʦʨʠʛʠʨʘʥʠ ʯʨʝʟ ʪʝʟʠ ʜʚʝ ʩʪʨʘʪʝʛʠʠ, ʣʠʮʝʪʦ ʝ ʧʨʠʥʫʜʝʥʦ ʜʘ ʦʪʤʝʩʪʠ ʢʨʘʢʘ ʩʠ ʟʘ 

ʜʘ ʠʟʤʝʥʠ ʧʦʜʧʦʨʥʘʪʘ ʧʣʦʱ - ʩʪʲʧʢʦʚʘ ʩʪʨʘʪʝʛʠʷ. ɺ ʦʙʱʠʷʪ ʩʣʫʯʘʡ ʢʘʪʦ 

ʧʨʘʚʠʣʦ ʭʦʨʘʪʘ ʠʟʧʦʣʟʚʘʪ ʩʤʝʩʝʥʘ ʛʣʝʟʝʥʥʘ ʠ ʪʘʟʦʙʝʜʨʝʥʘ ʩʪʨʘʪʝʛʠʠ.  

ʏʨʝʟ ʠʟʩʣʝʜʚʘʥʠʷ ʩ ʜʠʥʘʤʠʯʥʘ ʧʣʘʪʬʦʨʤʘ ʠ ʪʝʩʪʦʚʝ ʟʘ ʩʝʥʟʦʨʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷ ʥʷʢʦʠ ʘʚʪʦʨʠ ʦʧʠʩʚʘʪ ʜʚʝ ʜʨʫʛʠ ʨʘʚʥʦʚʝʩʥʠ ʩʪʨʘʪʝʛʠʠ. ʊʦʚʘ 

ʪʚʲʨʜʝʥʠʝ ʪʝ ʦʩʥʦʚʘʚʘʪ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʝʪʦ, ʯʝ ʩʲʱʝʩʪʚʫʚʘʪ ʜʚʝ ʨʘʟʣʠʯʥʠ ʥʠʚʘ 

ʥʘ ʢʦʥʪʨʦʣ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʧʨʠ ʜʚʠʞʝʥʠʝ ʥʘ ʪʷʣʦʪʦ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʪʝ 

ʨʘʟʛʨʘʥʠʯʘʚʘʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦ ʥʠʚʦ, ʢʦʝʪʦ ʝ ʢʠʥʝʤʘʪʠʯʥʦ, ʠ ʩʠʥʝʨʛʠʯʥʦ ʥʠʚʦ, 

ʢʦʝʪʦ ʩʝ ʘʜʘʧʪʠʨʘ ʢʲʤ ʢʦʥʢʨʝʪʥʠʪʝ ʫʩʣʦʚʠʷ ʯʨʝʟ ʢʨʘʪʢʦ ʦʙʫʯʝʥʠʝ. 

2.2.5. ʎʝʥʪʨʘʣʥʠ ʤʝʭʘʥʠʟʤʠ 

ʎʝʥʪʨʘʣʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʣʫʯʝʥʘʪʘ ʦʪ ʧʦ-ʛʦʨʝ ʩʧʦʤʝʥʘʪʠʪʝ ʩʠʩʪʝʤʠ 

ʠʥʬʦʨʤʘʮʠʷ (ʦʩʪʘ ɸ-ɸ ʥʘ ʬʠʛ. 2) ʩʝ ʠʟʚʲʨʰʚʘ ʥʘ ʥʷʢʦʣʢʦ ʝʪʘʧʘ. ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ 

ʠʤʘʤʝ ʧʨʝʜʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʩ ʥʝʷ ʩʝ ʠʟʚʲʨʰʚʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʟʘ ʜʘ ʩʪʘʥʝ ʪʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʘʜʝʢʚʘʪʥʘ ʥʘ ʥʫʞʜʠʪʝ ʥʘ ʎʅʉ. 

ʆʩʥʦʚʝʥ ʤʝʭʘʥʠʟʲʤ ʧʨʠ ʮʝʥʪʨʘʣʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʝʥʟʦʨʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʠʥʬʦʨʤʘʮʠʷ.  ʅʝʟʘʚʠʩʠʤʦ, ʯʝ 

ʦʩʥʦʚʥʘʪʘ ʟʘʜʘʯʘ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʝ ʜʘ ʦʪʛʦʚʦʨʠ ʩʲʩ ʩʲʦʪʚʝʪʥʠ 

ʨʝʬʣʝʢʩʠ, ʯʘʩʪ ʦʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʜʦʩʪʠʛʘ ʢʦʨʘʪʘ ʥʘ ʛʣʘʚʥʠʷ ʤʦʟʲʢ , 

ʧʨʝʜʠʟʚʠʢʚʘʱʘ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʦʩʲʟʥʘʪʠ ʫʩʝʱʘʥʠʷ. ʉ ʥʝ ʧʦ-ʤʘʣʢʦ ʟʥʘʯʝʥʠʝ ʝ ʠ 

ʫʯʘʩʪʠʝʪʦ ʥʘ ʮʝʥʪʨʘʣʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʚ ʘʜʘʧʪʘʮʠʷʪʘ ʠ ʢʦʤʧʝʥʩʘʮʠʷʪʘ ʥʘ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ.  

ʅʘ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʧʦʩʪʫʨʘʣʥʠʪʝ ʨʝʬʣʝʢʩʠ ʩʝ ʠʟʛʨʘʞʜʘʪ ʦʪ ʩʲʱʠʪʝ 

ʤʝʭʘʥʠʟʤʠ, ʢʦʠʪʦ ʦʙʩʣʫʞʚʘʪ ʠ ʜʨʫʛʠʪʝ ʜʚʠʛʘʪʝʣʥʠ ʬʫʥʢʮʠʠ. ʇʲʨʚʘʪʘ ʩʪʲʧʢʘ ʚ 

ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʪʝʟʠ ʨʝʬʣʝʢʩʠ ʥʘ ʮʝʥʪʨʘʣʥʦ ʥʠʚʦ ʝ ʢʦʤʧʘʨʘʪʠʚʥʘʪʘ ʬʫʥʢʮʠʷ. 

ʇʦʩʪʲʧʚʘʱʠʪʝ ʩʝʥʟʦʨʥʠ ʩʠʛʥʘʣʠ ʩʝ ʩʨʘʚʥʷʚʘʪ ʩʲʩ ʟʘʧʦʤʥʝʥʠ ʤʦʜʝʣʠ, ʧʨʠʜʦʙʠʪʠ 

ʦʪ ʤʠʥʘʣʠʷ ʦʧʠʪ. ʅʝʱʦ ʧʦʚʝʯʝ - ʘʜʘʧʪʘʮʠʦʥʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʩʝ ʦʧʠʪʚʘʪ ʜʘ 

ʧʨʝʤʘʭʥʘʪ ʥʷʢʦʠ ʥʝʩʲʦʪʚʝʪʩʪʚʠʷ ʥʘ ʧʦʣʫʯʝʥʘʪʘ ʠ ʧʨʝʜʘʜʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ.  
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ʇʨʠ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ ʚʪʦʨʠʯʥʠʪʝ ʥʝʚʨʦʥʠ ʧʨʝʥʘʩʷʪ ʠʥʬʦʨʤʘʮʠʷʪʘ 

ʦʪ ʚʝʩʪʠʙʫʣʘʨʥʠʪʝ ʷʜʨʘ ʜʦ ʦʢʫʣʦʤʦʪʦʨʥʠʪʝ ʮʝʥʪʨʦʚʝ. ʆʩʚʝʥ ʜʠʨʝʢʪʥʠʪʝ 

ʧʲʪʠʱʘ, ʧʦ-ʜʲʣʛʠ ʥʝʚʨʦʥʥʠ ʩʪʨʫʢʪʫʨʠ, ʦʙʨʘʟʫʚʘʱʠ ʩʠʥʘʧʩʠ ʚ ʨʝʪʠʢʫʣʘʨʥʘʪʘ 

ʬʦʨʤʘʮʠʷ ʠ ʤʘʣʢʠʷ ʤʦʟʲʢ ʠʟʛʨʘʞʜʘʪ ʠʥʜʠʨʝʢʪʥʠ ʧʲʪʠʱʘ. ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʪ ʪʝʟʠ 

ʜʚʘ ʚʠʜʘ ʚʨʲʟʢʠ ʝ ʥʝʦʙʭʦʜʠʤʘ, ʟʘ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʷʪ ʘʜʝʢʚʘʪʥʠ ʦʯʥʠ ʜʚʠʞʝʥʠʷ. 

ʇʦʜʦʙʥʠ, ʥʦ ʧʦ-ʩʣʦʞʥʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩʲʱʝʩʪʚʫʚʘʪ ʧʨʠ 

ʚʝʩʪʠʙʫʣʦʩʧʠʥʘʣʥʠʪʝ ʚʨʲʟʢʠ.  

ɺʝʩʪʠʙʫʣʘʨʥʠʪʝ ʷʜʨʘ ʚ ʩʪʚʦʣʘ ʥʘ ʤʦʟʲʢʘ ʠʥʪʝʛʨʠʨʘʪ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʩʘʤʦ 

ʦʪ ʚʝʩʪʠʙʫʣʘʨʥʠʪʝ ʨʝʮʝʧʪʦʨʠ, ʥʦ ʠ ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʠ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʠ ʩʪʨʫʢʪʫʨʠ. 

ʅʘ ʪʦʚʘ ʥʠʚʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʧʲʨʚʠʯʥʘʪʘ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʩʠʛʥʘʣʠʪʝ. ʇʨʠ 

ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʨʝʬʣʝʢʩʠʪʝ ʩʝʥʟʦʨʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʛʨʘʝ ʬʫʥʜʘʤʝʥʪʘʣʥʘ 

ʨʦʣʷ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʪʠʤʘʣʥʘ ʨʝʘʢʮʠʷ ʧʨʠ ʨʘʟʣʠʯʥʠ ʩʠʪʫʘʮʠʠ.  

ʂʦʤʧʣʝʢʩʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʪʨʠʪʝ ʩʠʩʪʝʤʠ ʦʬʦʨʤʷ ʪʠʧʠʯʝʥ ʤʦʜʝʣ ʟʘ 

ʚʩʷʢʘ ʦʪʜʝʣʥʘ ʩʠʪʫʘʮʠʷ. ɿʘ ʜʘ ʙʲʜʝ ʚʛʨʘʜʝʥ ʠ ʟʘʧʦʤʥʝʥ ʪʦʟʠ ʤʦʜʝʣ, ʧʲʨʚʠʯʥʠʪʝ 

ʩʠʛʥʘʣʠ ʦʪ ʩʝʥʟʦʨʥʠʪʝ ʦʨʛʘʥʠ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ ʩʲʦʪʚʝʪʥʠ ʟʘ ʥʠʚʦʪʦ ʥʘ ʎʅʉ 

ʩʠʛʥʘʣʠ.  

ʈʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʩʝ ʠʟʛʨʘʞʜʘ ʧʦʩʪʝʧʝʥʥʦ ʠ ʧʨʦʛʨʝʩʠʚʥʦ, ʧʦ ʧʲʪʷ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʥʠʷ ʦʧʠʪ. ʀʟʛʨʘʜʝʥʠʪʝ ʠ ʟʘʧʦʤʥʝʥʠ ʚ ʎʅʉ ʤʦʜʝʣʠ ʦʙʨʘʟʫʚʘʪ 

ñʩʧʨʘʚʦʯʥʘ ʙʠʙʣʠʦʪʝʢʘò, ʢʲʤ ʢʦʷʪʦ ʩʪʘʚʘ ʦʙʨʲʱʘʥʝ ʚʩʝʢʠ ʧʲʪ, ʢʦʛʘʪʦ ʠʤʘ 

ʥʷʢʘʢʚʘ ʧʨʦʤʷʥʘ ʚ ʧʦʩʪʫʨʘʣʥʘʪʘ ʩʠʩʪʝʤʘ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʚ ʤʥʦʛʦ ʩʠʪʫʘʮʠʠ 

ʨʝʛʫʣʠʨʘʥʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʧʨʦʪʠʯʘ ʧʦ ñʥʦʨʤʘʣʝʥò, ʧʦʜʩʲʟʥʘʪʝʣʝʥ ʧʲʪ. 

ʀʟʠʩʢʚʘʥʝ ʟʘ ʪʦʚʘ ʦʙʘʯʝ ʝ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʪʨʠʪʝ ʩʝʥʟʦʨʥʠ ʩʠʩʪʝʤʠ ʜʘ ʙʲʜʝ 

ʭʘʨʤʦʥʠʯʥʘ, ʪʦʝʩʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʚʩʷʢʘ ʩʠʩʪʝʤʘ ʜʘ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷʪʘ, ʧʦʣʫʯʝʥʘ ʦʪ ʜʨʫʛʠʪʝ ʜʚʝ ʩʠʩʪʝʤʠ. ɸʢʦ ʪʘʢʘ ʧʦʣʫʯʝʥʠʷʪ ʤʦʜʝʣ ʩʝ 

ʨʘʟʧʦʟʥʘʝ ʚ ʎʅʉ, ʧʦ-ʥʘʪʘʪʲʰʥʘʪʘ ʨʘʙʦʪʘ ʧʦ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʝ 

ʘʚʪʦʤʘʪʠʯʥʘ. ɸʢʦ ʩʝ ʫʩʪʘʥʦʚʠ ʥʘʣʠʯʠʝ ʥʘ ʢʦʥʬʣʠʢʪ ʠʣʠ ʥʝʩʪʘʥʜʘʨʪʥʘ ʩʠʪʫʘʮʠʷ, 

ʚʣʠʟʘʪ ʚ ʜʝʡʩʪʚʠʝ ʧʦ-ʚʠʩʦʢʠ ʮʝʥʪʨʦʚʝ, ʢʲʜʝʪʦ ʩʠʪʫʘʮʠʷʪʘ ʩʝ ñʦʩʲʟʥʘʚʘò. ʇʨʠʤʝʨ 

ʟʘ ʪʦʚʘ ʝ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʩʚʝʪʦʚʲʨʪʝʞ.  

ʇʲʨʚʦʥʘʯʘʣʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ñʦʙʫʯʝʥʠʝò ʥʘ ʎʅʉ ʩʝ ʟʘʧʘʟʚʘʪ ʠ ʧʦ-

ʢʲʩʥʦ ʠ ʠʟʛʨʘʞʜʘʪ ʘʜʘʧʪʘʪʠʚʥʠʪʝ ʤʝʭʘʥʠʟʤʠ. ʂʦʛʘʪʦ ʝ ʥʘʣʠʮʝ ñʥʝʩʪʘʥʜʘʨʪʝʥò 

ʤʦʜʝʣ ʥʘ ʘʬʝʨʝʥʪʘʮʠʷ, ʩʲʦʪʚʝʪʥʠʪʝ ʮʝʥʪʨʦʚʝ ʩʝ ʦʧʠʪʚʘʪ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩ ʪʘʟʠ 

ʩʠʪʫʘʮʠʷ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʚ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʩʝ ʧʦʣʫʯʘʚʘ ʥʦʨʤʘʣʠʟʠʨʘʥʝ ʥʘ 

ʬʫʥʢʮʠʷʪʘ ʥʝʟʘʚʠʩʠʤʦ, ʯʝ ñʜʝʬʝʢʪʘò ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʠʷ ʤʦʜʝʣ ʤʦʞʝ ʜʘ 

ʧʝʨʩʠʩʪʠʨʘ.  
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ʂʘʢʪʦ ʚʝʯʝ ʩʝ ʠʟʪʲʢʥʘ, stretch-ʨʝʬʣʝʢʩʘ ʝ ʦʩʥʦʚʥʠʷ ʠ ʧʲʨʚʠʯʝʥ ʤʝʭʘʥʠʟʲʤ 

ʥʘ ʧʦʟʥʘʪʘ ʨʝʛʫʣʘʮʠʷ. ɺ ʧʦʚʝʯʝʪʦ ʨʝʘʣʥʠ ʩʠʪʫʘʮʠʠ ʦʙʘʯʝ ʠʟʛʣʝʞʜʘ, ʯʝ ʪʦʟʠ 

ʨʝʬʣʝʢʩ ʩʘʤ ʧʦ ʩʝʙʝ ʩʠ ʝ ʥʝʜʦʩʪʘʪʲʯʝʥ. ʗʚʷʚʘ ʩʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 

ʩʫʧʨʘʩʧʠʥʘʣʝʥ ʢʦʥʪʨʦʣ. ɽʪʦ ʟʘʱʦ ʥʘʧʦʩʣʝʜʲʢ ʩʝ ʛʦʚʦʨʠ ʟʘ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ 

ʨʘʚʥʦʚʝʩʥʘ ʨʝʛʫʣʘʮʠʷ. 

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʠʩʢʠʪʝ ʥʠʚʘ ʥʷʢʦʠ ʘʚʪʦʨʠ ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ 

ʝʣʘʩʪʠʯʥʦʩʪʪʘ ʠ ʩʪʘʙʠʣʥʦʩʪʪʘ ʥʘ ʛʣʝʟʝʥʥʘʪʘ ʩʪʘʚʘ  ʠ ʦʢʦʣʥʠʪʝ ʤʫʩʢʫʣʠ ʩʘ 

ʜʦʩʪʘʪʲʯʥʠ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʥʘ ʩʪʘʙʠʣʥʦʩʪ ʚ ʧʦʢʦʡ ʠ ʧʨʠ ʥʝʫʩʣʦʞʥʝʥʠ 

ʫʩʣʦʚʠʷ. ʇʨʠ ʧʦ-ʛʦʣʝʤʠ ʦʪʢʣʦʥʝʥʠʷ ʩʝ ʷʚʷʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʥʘʤʝʩʘʪʘ ʥʘ 

ʤʫʩʢʫʣʥʘ ʘʢʪʠʚʥʦʩʪ. ʇʨʠ ʧʦ-ʥʘʥʘʪʲʰʥʘʪʘ ʧʦʟʥʘ ʨʝʛʫʣʘʮʠʷ ʩʧʠʥʘʣʥʠʪʝ ʨʝʬʣʝʢʩʠ 

ʠʛʨʘʷʪ ʧʲʨʚʠʯʥʘ ʨʦʣʷ ʯʨʝʟ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ ʪʨʠʛʝʨ-ʨʝʘʢʮʠʠ ʠʣʠ ñʬʫʥʢʮʠʦʥʘʣʝʥ 

ʩʪʨʝʯ-ʨʝʬʣʝʢʩò. ɽʬʝʨʝʥʪʥʠʪʝ ʩʫʧʨʘʩʧʠʥʘʣʥʠ ʠʤʧʫʣʩʠ, ʢʦʥʪʨʦʣʠʨʘʱʠ ʤʦʪʦʨʥʘʪʘ 

ʘʢʪʠʚʥʦʩʪ ʠ ʘʬʝʨʝʥʪʥʠʪʝ ʨʝʮʝʧʪʦʨʥʠ ʩʠʛʥʘʣʠ ʩʝ ʠʥʪʝʛʨʠʨʘʪ ʦʱʝ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʛʨʲʙʥʘʯʥʠʷ ʩʪʲʣʙ. ʊʫʢ ʩʝ ʦʬʦʨʤʷʪ ʪʝʢʫʱʠʪʝ ʢʦʥʪʨʦʣʠʨʘʱʠ ʠʤʧʫʣʩʠ, 

ʤʘʥʠʬʝʩʪʠʨʘʱʠ ʩʝ ʯʨʝʟ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ a-ʤʦʪʦʥʝʚʨʦʥʠʪʝ.  

ʇʨʠ ʚʠʩʦʢʠʪʝ ʥʠʚʘ ʥʘ ʨʝʛʫʣʘʮʠʷ ʧʦʩʪʫʨʘʣʥʠʷʪ ʪʦʥʫʩ ʟʘʚʠʩʠ ʥʝ ʩʘʤʦ ʦʪ 

ʚʲʟʙʫʜʥʠʪʝ ʠʤʧʫʣʩʠ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʠʪʝ ʷʜʨʘ, ʥʦ ʠ ʦʪ ʠʥʭʠʙʠʨʘʱʠʪʝ ʚʲʟʜʝʡʩʪʚʠʷ 

ʥʘ ʨʝʪʠʢʫʣʦʩʧʠʥʘʣʥʘʪʘ ʬʦʨʤʘʮʠʷ, ʧʦ-ʩʧʝʮʠʘʣʥʦ ʦʪ nucleus reticularis 

magnocellularis. ʊʝʟʠ ʠʥʭʠʙʠʨʘʱʠ ʨʝʪʠʢʫʣʦʩʧʠʥʘʣʥʠ ʥʝʚʨʦʥʠ ʩʘ ʧʦʜ ʪʦʥʠʯʥʠʷ 

ʢʦʥʪʨʦʣ ʥʘ tractus tegmentoreticularis lateralis, ʠʟʭʦʞʜʘʱ ʦʪ ʜʦʨʟʦʧʦʥʪʠʥʥʘʪʘ 

ʨʝʪʠʢʫʣʘʨʥʘ ʬʦʨʤʘʮʠʷ. ʉʧʝʮʠʘʣʥʘ ʢʦʥʪʨʦʣʥʘ ʩʠʩʪʝʤʘ ʩʝ ʥʘʤʠʨʘ ʠ ʚ locus 

coeruleus.  

ʇʨʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʠʟʧʨʘʚʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʝ ʥʝʦʙʭʦʜʠʤʘ ʠʥʪʝʛʨʘʮʠʷ 

ʤʝʞʜʫ ʧʝʨʠʬʝʨʥʠʪʝ ʠ ʮʝʥʪʨʘʣʥʠ ʨʝʛʫʣʘʪʦʨʥʠ ʤʝʭʘʥʠʟʤʠ. Gurfinkel et al.(104, 

107)  ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʢʦʦʨʜʠʥʠʨʘʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʚʩʠʯʢʠ ʧʦʩʪʫʨʘʣʥʠ ʤʫʩʢʫʣʠ, 

ʫʯʘʩʪʚʘʱʠ ʚ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʠʟʧʨʘʚʝʥʘʪʘ ʧʦʟʘ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʦʧʨʝʜʝʣʝʥʘ 

ʮʝʥʪʨʘʣʥʘ ʧʨʦʛʨʘʤʘ. ʊʘʟʠ ʮʝʥʪʨʘʣʥʘ ʧʨʦʛʨʘʤʘ ʩʝ ʘʢʪʠʚʠʨʘ ʦʪ ʠʥʬʦʨʤʘʮʠʷʪʘ, 

ʧʦʣʫʯʝʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ ʠ ʥʠʚʘ ʥʘ ʘʬʝʨʝʥʪʘʮʠʷ.  

ʌʫʥʢʮʠʷʪʘ ʥʘ ʪʘʟʠ ʮʝʥʪʨʘʣʥʘ ʨʝʛʫʣʘʮʠʷ ʝ ʥʝ ʜʘ ʩʪʘʙʠʣʠʟʠʨʘ ʚʩʷʢʘ ʩʪʘʚʘ 

ʧʦʦʪʜʝʣʥʦ, ʥʦ ʜʘ ʧʦʜʜʲʨʞʘ ʠʟʧʨʘʚʝʥʘʪʘ ʧʦʟʘ ʥʘ ʪʷʣʦʪʦ ʢʘʪʦ ʮʷʣʦ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ 

ʩʝ ʥʘʙʣʷʛʘ ʥʘ ʬʘʢʪʘ, ʯʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʣʦʢʘʣʥʠʪʝ ʨʝʛʫʣʘʪʦʨʥʠ ʤʝʭʘʥʠʟʤʠ ʝ 

ʦʛʨʘʥʠʯʝʥʘ.  
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ʆʙʱʠʷʪ ʢʦʥʪʨʦʣ ʥʘ ʧʦʩʪʫʨʘʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʦʧʨʝʜʝʣʝʥʘ 

ʩʭʝʤʘ, ʢʦʷʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʫʧʨʘʤʦʜʘʣʥʘ ʩʝʥʟʦʨʥʦʤʦʪʦʨʥʘ ʦʨʛʘʥʠʟʘʮʠʷ, 

ʩʣʫʞʝʱʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢʪʦ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʘʪʘ ʧʦʟʘ, ʪʘʢʘ ʠ ʟʘ 

ʧʣʘʥʠʨʘʥʝ ʥʘ ʧʦ-ʥʘʪʘʪʲʰʥʠʪʝ ʜʚʠʞʝʥʠʷ. ʊʘʟʠ ʩʠʩʪʝʤʘ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ 

ʢʘʪʦ ʥʘʡ-ʚʠʩʰʝ ʢʦʥʪʨʦʣʥʦ ʥʠʚʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʝʬʣʝʢʩʥʪʘʪʘ ʩʠʩʪʝʤʘ. ʊʷ 

ʦʧʝʨʠʨʘ ʩ ʧʦ-ʦʙʦʙʱʝʥʠ ʧʘʨʘʤʝʪʨʠ ʠ ʝ ʩʧʦʩʦʙʥʘ ʜʘ ʢʦʦʨʜʠʥʠʨʘ ʨʘʟʣʠʯʥʠ 

ʨʝʬʣʝʢʩʥʠ ʤʝʭʘʥʠʟʤʠ.  

ʅʝʟʘʚʠʩʠʤʦ, ʯʝ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʧʦ ʨʝʬʣʝʢʩʝʥ ʥʘʯʠʥ, 

ʚʲʟʤʦʞʥʠ ʩʘ ʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦʣʝʚʠ ʚʣʠʷʥʠʷ (ʢʦʨʪʠʢʘʣʥʦ ʥʠʚʦ ʥʘ ʨʝʛʫʣʘʮʠʷ). 

ʇʨʠ ʢʦʥʬʣʠʢʪʥʠ ʩʠʪʫʘʮʠʠ ʪʦʟʠ ʤʝʭʘʥʠʟʲʤ ʠʤʘ ʦʩʦʙʝʥʦ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ. 

ʇʠʨʘʤʠʜʥʘʪʘ ʩʠʩʪʝʤʘ, ʢʦʥʪʨʦʣʠʨʘʱʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʚʢʣʶʯʚʘ ʠ ʚʦʣʝʚʠʷ ʢʦʥʪʨʦʣ, 

ʦʩʦʙʝʥʦ ʧʨʠ ʩʪʨʝʩʦʚʠ ʠ ʥʝʩʪʘʥʜʘʨʪʥʠ ʩʠʪʫʘʮʠʠ, ʢʘʪʦ ʩʪʦʝʞ ʥʘ ʝʜʠʥ ʢʨʘʢ, ʥʘ 

ʧʨʲʩʪʠ, ʥʘ ʥʘʤʘʣʝʥʘ ʧʦʜʧʦʨʥʘ ʧʣʦʱ, ʧʨʠ ʘʢʨʦʙʘʪʠʯʥʠ ʥʦʤʝʨʘ ʠ ʜʨ.  

ɻʘʥʯʝʚ(84, 86, 87, 89, 91) ʦʪʙʝʣʷʟʚʘ, ʯʝ ʢʘʪʦ ʧʨʘʚʠʣʦ ʧʦʩʪʫʨʘʣʥʘʪʘ 

ʘʢʪʠʚʥʦʩʪ ʩʝ ʧʦʜʜʲʨʞʘ ʘʚʪʦʤʘʪʠʯʥʦ, ʥʦ ʤʥʦʛʦ ʯʝʩʪʦ ʩʝ ʥʘʤʝʩʚʘ ʠ ʚʦʣʝʚʠ 

ʢʦʥʪʨʦʣ. ɸʚʪʦʤʘʪʠʯʥʠʷʪ ʢʦʥʪʨʦʣ ʩʝ ʧʦʩʪʠʛʘ ʯʨʝʟ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ 

ʧʨʦʛʨʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʮʝʥʪʨʘʣʥʠ ʠ ʧʝʨʠʬʝʨʥʠ ʩʠʛʥʘʣʠ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʪʦʚʘ ʩʝ 

ʚʢʣʶʯʚʘ ʠ ʚʦʣʝʚʠ ʢʦʥʪʨʦʣ, ʧʨʠ ʢʦʡʪʦ ʫʩʝʱʘʥʝʪʦ ʟʘ ʦʪʢʣʦʥʝʥʠʷʪʘ ʥʘ ʪʷʣʦʪʦ ʠʛʨʘʝ 

ʚʘʞʥʘ ʨʦʣʷ.  

ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʪʝ ʚʣʠʷʥʠʷ ʚʲʨʭʫ ʨʝʛʫʣʘʮʠʷʪʘ ʥʘ 

ʨʘʚʥʦʚʝʩʠʝʪʦ. ɼʦʢʘʟʘʥʦ ʝ, ʯʝ ʩʪʘʙʠʣʥʦʩʪʪʘ ʟʘʚʠʩʠ ʦʪ ʝʤʦʮʠʦʥʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ 

ʥʘ ʣʠʯʥʦʩʪʪʘ. ʊʦʟʠ ʝʬʝʢʪ ʝ ʨʘʟʥʦʧʦʩʦʯʝʥ - ʧʨʠ ʨʘʟʣʠʯʥʠ ʠʥʜʠʚʠʜʠ ʝʜʥʠ ʠ ʩʲʱʠ 

ʫʩʣʦʚʠʷ ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʚʣʦʰʘʚʘʪ, ʘ ʚ ʜʨʫʛʠ - ʧʦʜʦʙʨʷʚʘʪ ʧʦʩʪʫʨʘʣʥʠʷ ʢʦʥʪʨʦʣ. 

ɼʝʤʦʥʩʪʨʠʨʘʥʦ ʝ ʪʝʨʘʧʝʚʪʠʯʥʦʪʦ ʚʣʠʷʥʠʝ ʥʘ ʨʝʣʘʢʩʘʮʠʷʪʘ ʚʲʨʭʫ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ 

ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ.  

ɼʝʡʥʦʩʪʪʘ ʥʘ ʨʘʚʥʦʚʝʩʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʟʘʚʠʩʠ ʢʘʢʪʦ ʦʪ ʧʩʠʭʠʯʝʩʢʦʪʦ, ʪʘʢʘ 

ʠ ʦʪ ʬʠʟʠʯʝʩʢʦʪʦ ʩʲʩʪʦʷʥʠʝ (ʫʤʦʨʘ, ʧʨʝʫʤʦʨʘ, ʠʟʪʦʱʝʥʠʝ). ʅʝʜʦʙʨʦʪʦ 

ʬʠʟʠʯʝʩʢʦ ʩʲʩʪʦʷʥʠʝ ʠ ʫʚʨʝʞʜʘʱʠ ʬʘʢʪʦʨʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʚʣʠʷʷʪ ʚʲʨʭʫ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ʈʘʟʣʠʯʥʠ ʧʩʠʭʦʩʦʤʘʪʠʯʥʠ ʩʲʩʪʦʷʥʠʷ ʤʦʛʘʪ ʜʘ ʧʨʦʤʝʥʷʪ 

ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ, ʢʘʪʦ ʠʥʜʫʮʠʨʘʪ ʦʪʢʣʦʥʝʥʠʷ ʩ ʥʠʩʢʘ ʯʝʩʪʦʪʘ ʠ 

ʛʦʣʷʤʘ ʘʤʧʣʠʪʫʜʘ.  
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2.3. ʉʲʱʥʦʩʪ ʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʠ ʜʨʫʛʠ ʩʲʚʨʝʤʝʥʥʠ 
ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠ ʤʝʪʦʜʠ 

 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʦʪʜʘʚʥʘ ʠʤʘ ʦʩʥʦʚʝʥ ʜʷʣ ʚ 

ʦʪʦʥʝʚʨʦʣʦʛʠʷʪʘ. ɺ ʧʨʘʢʪʠʢʘʪʘ ʩʘ ʚʲʚʝʜʝʥʠ ʨʝʜʠʮʘ ʪʝʩʪʦʚʝ, ʢʦʠʪʦ ʩ ʨʘʟʣʠʯʥʘ 

ʩʪʝʧʝʥ ʥʘ ʚʝʨʦʷʪʥʦʩʪ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪ ʜʦʢʘʟʚʘʪ ʚʠʜʘ ʠ ʪʝʞʝʩʪʪʘ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ 

ʧʘʪʦʣʘʛʠʷ. ʊʦʚʘ ʩʘ ʢʣʘʩʠʯʝʩʢʠʷʪ ʪʝʩʪ ʥʘ Romberg, ʧʦʢʘʟʘʣʝʯʥʘʪʘ ʧʨʦʙʘ ʥʘ Barani, 

ʪʝʩʪʘ ʥʘ Babinski- Weil, stepping- ʠ writting ʪʝʩʪʘ ʥʘ  Fukuda ʠ ʜʨ. ɺʲʧʨʝʢʠ 

ʰʠʨʦʢʦʪʦ ʠʤ ʧʨʠʣʦʞʝʥʠʝ, ʪʷʭʥʘʪʘ ʜʠʘʛʥʦʩʪʠʯʥʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʝ 

ʥʝʟʘʜʦʚʦʣʠʪʝʣʥʘ. ʅʘʧʨʠʤʝʨ ʫʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʨʠ ʭʨʦʥʠʯʥʠ ʢʦʭʣʝʦ-ʚʝʩʪʠʙʫʣʘʨʥʠ 

ʥʘʨʫʰʝʥʠʷ ʯʨʝʟ writting-ʪʝʩʪʘ ʦʪʢʣʦʥʝʥʠʷ ʩʝ ʦʪʢʨʠʚʘʪ ʧʨʠ 25,2% ʦʪ ʙʦʣʥʠʪʝ, 

ʯʨʝʟ stepping-ʪʝʩʪʘ - ʧʨʠ 33,1% ʠ ʯʨʝʟ ʧʦʭʦʜʢʘʪʘ ʥʘ Babinski-Wei l- ʧʨʠ 22,6%. 

ʆʱʝ ʧʨʝʟ 1651 ʛʦʜʠʥʘ Borelli ʠʟʩʣʝʜʚʘ ʮʝʥʪʲʨʘ ʥʘ ʪʝʞʝʩʪʪʘ ʥʘ ʯʦʚʝʰʢʦʪʦ 

ʪʷʣʦ. ʊʝʟʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʧʨʦʜʲʣʞʝʥʠ ʧʦ- ʢʲʩʥʦ ʦʪ Braun ʠ Fischer ʧʨʝʟ 1895 

ʛʦʜʠʥʘ, ʢʘʪʦ ʪʝ ʨʘʟʢʨʠʚʘʪ, ʯʝ ʎʊ  ʥʘ ʛʣʘʚʘʪʘ, ʪʨʫʧʘ ʠ ʜʦʣʥʠʪʝ ʢʨʘʡʥʠʮʠ ʩʝ 

ʨʘʟʧʦʣʘʛʘʪ ʥʘ ʝʜʥʘ ʧʨʘʚʘ ʣʠʥʠʷ ʠ ʪʦʟʠ ʦʙʱ ʮʝʥʪʲʨ ʩʝ ʧʨʦʝʢʪʠʨʘ ʚ ʧʣʦʱʪʘ ʤʝʞʜʫ 

ʜʚʝʪʝ ʩʪʲʧʘʣʘ. Wierdorff (1881) ʠ Leitenschtorfer (1897) ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʧʨʘʚʦʪʦ 

ʧʦʣʦʞʝʥʠʝ ʥʘ ʯʦʚʝʢ ʝ ʪʚʲʨʜʝ ʥʝʩʪʘʙʠʣʥʦ ʠ ʤʦʞʝ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʩʘʤʦ 

ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪʠ ʧʨʦʤʝʥʠ ʥʘ ʪʦʥʫʩʘ ʥʘ ʩʢʝʣʝʪʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ, 

ʦʩʲʱʝʩʪʚʷʚʘʥʠ ʨʝʬʣʝʢʪʦʨʥʦ. ʊʝ ʚʲʚʝʞʜʘʪ ʚ ʧʨʘʢʪʠʢʘʪʘ ʤʝʪʦʜ, ʥʘʨʝʯʝʥ 

ʢʝʬʘʣʦʛʨʘʬʠʷ ʠ ʜʦʢʘʟʚʘʪ, ʯʝ ʧʨʠ ʠʟʧʨʘʚʝʥʦ ʧʦʣʦʞʝʥʠʝ ʨʘʚʥʦʚʝʩʠʝʪʦ ʩʝ ʧʦʩʪʠʛʘ 

ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪʠ ʬʣʫʢʪʫʘʮʠʠ. ɺ ʩʧʦʤʝʥʘʪʠʪʝ ʩʠ ʠʟʩʣʝʜʚʘʥʠʷ Basler 

ʩʲʱʦ ʜʦʢʘʟʚʘ, ʯʝ ʠʟʧʨʘʚʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʯʦʚʝʢ ʩʝ ʧʦʜʜʲʨʞʘ ʯʨʝʟ 

ʥʝʧʨʝʢʲʩʥʘʪʠ ʜʚʠʞʝʥʠʷ, ʜʝʬʠʥʠʨʘʥʠ ʢʘʪʦ ʢʦʤʧʣʝʢʩ ʧʝʥʜʫʣʝʨʥʠ ʜʚʠʞʝʥʠʷ ʦʢʦʣʦ 

ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʎʊ.  

2.3.1. Romberg- ʪʝʩʪ ʠ ʜʨʫʛʠ ʚʝʩʪʠʙʫʣʦʩʧʠʥʘʣʥʠ ʪʝʩʪʦʚʝ 

ʇʨʝʟ 1846 ʛʦʜʠʥʘ Romberg ʧʨʝʜʣʘʛʘ ʢʣʠʥʠʯʝʥ ʪʝʩʪ, ʢʦʡʪʦ ʠ ʜʦ ʜʥʝʩ ʝ 

ʦʩʥʦʚʝʥ ʠ ʥʝʟʘʤʝʥʠʤ ʧʨʠ ʦʮʝʥʢʘ ʥʘ ʩʪʘʪʠʯʥʠʷ ʧʦʩʪʫʨʘʣʝʥ ʢʦʥʪʨʦʣ. ʊʝʩʪʲʪ, 

ʢʦʡʪʦ ʥʦʩʠ ʥʝʛʦʚʦʪʦ ʠʤʝ ʩʝ ʩʲʩʪʦʠ ʚ ʩʣʝʜʥʦʪʦ: ʧʘʮʠʝʥʪʲʪ ʩʪʦʠ ʚ ʧʨʘʚʦ 

ʧʦʣʦʞʝʥʠʝ ʩ ʧʨʠʙʨʘʥʠ ʢʨʘʢʘ ʠ ʨʲʮʝ ʟʘ 30 ʩʝʢ. (ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʜʦ 1 ʤʠʥʫʪʘ), 

ʦʪʥʘʯʘʣʦ ʩ ʦʪʚʦʨʝʥʠ, ʩʣʝʜ ʪʦʚʘ ʩʲʩ ʟʘʪʚʦʨʝʥʠ ʦʯʠ. ʀʟʩʣʝʜʦʚʘʪʝʣʷʪ ʧʨʘʚʠ ʩʚʦʷ 

ʩʦʙʩʪʚʝʥʘ ʦʮʝʥʢʘ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʠʟʩʣʝʜʚʘʥʦʪʦ ʣʠʮʝ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ 

ʥʷʢʦʣʢʦ ʧʘʨʘʤʝʪʲʨʘ- ʯʝʩʪʦʪʘ, ʛʦʣʝʤʠʥʘ ʠ ʧʨʝʦʙʣʘʜʘʚʘʱʘ ʧʦʩʦʢʘ ʥʘ 
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ʦʪʢʣʦʥʝʥʠʷʪʘ ʥʘ ʪʷʣʦʪʦ, ʩʲʜʨʫʞʥʦʩʪ ʩ ʥʘʣʠʯʝʥ ʥʠʩʪʘʛʲʤ ʠ ʜʨ. ʆʪʙʝʣʷʟʚʘʪ ʩʝ 

ʧʨʦʤʝʥʠʪʝ, ʢʦʠʪʦ ʥʘʩʪʲʧʚʘʪ ʧʨʠ ʟʘʪʚʦʨʝʥʠ ʦʯʠ.  

ʇʦʥʘʩʪʦʷʱʝʤ ʪʝʩʪʲʪ ʥʘ Romberg ʩʝ ʠʟʧʦʣʟʚʘ ʰʠʨʦʢʦ ʚ ʧʨʘʢʪʠʢʘʪʘ ʟʘ 

ʦʮʝʥʢʘ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ʇʨʠ ʝʜʥʦʩʪʨʘʥʥʘ, ʥʝʢʦʤʧʝʥʩʠʨʘʥʘ ʧʝʨʠʬʝʨʥʘ 

ʚʝʩʪʠʙʫʣʘʨʥʘ ʣʝʟʠʷ ʠʣʠ ʝʜʥʦʩʪʨʘʥʥʘ ʤʘʣʢʦʤʦʟʲʯʥʘ ʫʚʨʝʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ 

ʦʪʢʣʦʥʝʥʠʷ ʢʲʤ ʙʦʣʥʘʪʘ ʩʪʨʘʥʘ, ʟʥʘʯʠʪʝʣʥʦ ʧʦ- ʛʦʣʝʤʠ ʩʲʩ ɿʆ. ʇʨʠ ʜʨʫʛʠ 

ʟʘʙʦʣʷʚʘʥʠʷ ʥʘ ʎʅʉ ʩʝ ʥʘʙʣʶʜʘʚʘ ʨʘʟʣʠʯʥʘ ʧʦ ʩʪʝʧʝʥ ʥʝʩʪʘʙʠʣʥʦʩʪ ʥʘ 

ʧʘʮʠʝʥʪʠʪʝ, ʙʝʟ ʩʠʛʫʨʥʠ ʜʘʥʥʠ ʟʘ ʣʦʢʘʣʠʟʘʮʠʷʪʘ ʠ ʣʘʪʝʨʘʣʠʟʘʮʠʷʪʘ ʥʘ 

ʧʘʪʦʣʦʛʠʯʥʠʷ ʧʨʦʮʝʩ.  

ʄʘʢʘʨ ʠ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥ ʧʦʨʘʜʠ ʧʨʦʩʪʦʪʘʪʘ ʠ ʙʲʨʟʠʥʘʪʘ ʥʘ 

ʠʟʧʲʣʥʝʥʠʝ, ʪʝʩʪʲʪ ʥʘ Romberg ʝ ʩʫʙʝʢʪʠʚʝʥ ʪʝʩʪ. ʀʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ 

ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʟʘʚʠʩʠ ʦʪ ʫʩʝʪʘ ʠ ʦʧʠʪʘ ʥʘ ʠʟʩʣʝʜʚʘʱʠʷ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʩʝ ʦʮʝʥʷʚʘʪ ʢʘʯʝʩʪʚʝʥʦ, ʢʘʪʦ ʩʲʧʦʩʪʘʚʠʤʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ ʧʦʣʫʯʝʥʠ 

ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʝ ʥʠʩʢʘ. ʉʪʨʝʤʝʞʲʪ ʜʘ ʩʝ ʦʙʝʢʪʠʚʠʟʠʨʘ ʜʦʥʷʢʲʜʝ ʪʦʟʠ 

ʮʝʥʝʥ ʪʝʩʪ ʝ ʜʦʚʝʣ ʜʦ ʚʲʚʝʞʜʘʥʝ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʨʝʜʠʮʘ ʥʝʛʦʚʠ ʤʦʜʠʬʠʢʘʮʠʠ.  

ʆʪʢʣʥʦʥʝʥʠʷʪʘ ʥʘ ʪʷʣʦʪʦ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘʪ ʧʦ- ʜʦʙʨʝ ʢʦʛʘʪʦ ʨʲʮʝʪʝ ʥʘ 

ʠʟʩʣʝʜʚʘʥʦʪʦ ʣʠʮʝ ʩʘ ʧʨʦʪʝʛʥʘʪʠ ʥʘʧʨʝʜ, ʥʘ ʰʠʨʦʯʠʥʘʪʘ ʥʘ ʨʘʤʝʥʝʪʝ. ʇʦʜʦʙʝʥ 

ʪʝʩʪ ʝ ʧʨʦʙʘʪʘ ʥʘ Quix. ʇʘʮʠʝʥʪʲʪ ʝ ʩ ʣʝʢʦ ʨʘʟʪʚʦʨʝʥʠ ʢʨʘʢʘ, ʨʲʮʝʪʝ ʧʨʦʪʝʛʥʘʪʠ 

ʥʘʧʨʝʜ- ʭʦʨʠʟʦʥʪʘʣʥʦ. ʆʙʨʲʱʘ ʩʝ ʚʥʠʤʘʥʠʝ ʥʘ ʦʪʢʣʦʥʝʥʠʷʪʘ ʥʘ ʨʲʮʝʪʝ ʧʨʠ ɿʆ. 

ʉʧʦʨʝʜ ʘʚʪʦʨʘ ʥʘ ʪʝʩʪʘ ʨʲʮʝʪʝ ʩʝ ʦʪʢʣʦʥʷʚʘʪ ʧʦ ʧʦʩʦʢʘ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʣʝʟʠʷ. 

ʇʨʠ ʤʘʣʢʦʤʦʟʲʯʥʠ ʣʝʟʠʠ ʤʦʞʝ ʜʘ ʩʝ ʦʪʢʣʦʥʠ ʩʘʤʦ ʭʦʤʦʣʘʪʝʨʘʣʥʘʪʘ ʨʲʢʘ. ʊʫʢ 

ʪʨʷʙʚʘ ʜʘ ʩʧʦʤʝʥʝʤ ʠ ʧʦʢʘʟʘʣʝʯʥʠʷ ʪʝʩʪ ʥʘ Barani. 

Bles  (33, 36) ʠʟʩʣʝʜʚʘ ʜʝʚʠʘʮʠʠʪʝ ʥʘ ʪʷʣʦʪʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ñʪʦʨʟʠʦʤʝʪʲʨò- 

ʫʩʪʨʦʡʩʪʚʦ, ʨʝʛʠʩʪʨʠʨʘʱʦ ʲʛʲʣʘ ʤʝʞʜʫ ʨʘʤʝʥʘʪʘ ʠ ʩʪʲʧʘʣʘʪʘ.  

ʇʦʥʘʩʪʦʷʱʝʤ ʚ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʠ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ ʧʨʠʣʦʞʝʥʠʝ 

ʥʘʤʠʨʘʪ ʨʘʟʥʠ ʤʝʪʦʜʠʢʠ ʩ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʦʙʝʢʪʠʚʥʦʩʪ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪ. ʊʝ ʩʝ 

ʦʩʥʦʚʘʚʘʪ ʥʘ ʥʘʡ- ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʨʠʥʮʠʧʠ.  

ʆʙʠʢʥʦʚʝʥʦ ʚ ʧʨʘʢʪʠʢʘʪʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘ ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʠʣʠ ʚʟʘʠʤʥʦʪʦ 

ʧʦʣʦʞʝʥʠʝ ʥʘ ʯʝʪʠʨʠ ʪʦʯʢʠ ʥʘ ʪʷʣʦʪʦ- ʢʦʣʷʥʦ, ʪʘʟ, ʨʘʤʝʥʝ ʠ ʛʣʘʚʘ. ɿʘʧʠʩʲʪ ʥʘ 

ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʪʝʟʠ ʦʙʣʘʩʪʠ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ 

ʧʦʪʝʥʮʠʦʤʝʪʨʠ, ʠʥʢʣʠʥʦʤʝʪʨʠ ʠʣʠ ʘʢʮʝʣʝʨʦʤʝʪʨʠ. ɿʘʧʠʩʲʪ ʥʘ ʜʚʠʞʝʥʠʷʪʘ ʥʘ 

ʪʷʣʦʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʠ ʢʘʪʦ ʩʝ ʧʦʩʪʘʚʠ ʧʘʮʠʝʥʪʘ ʚ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦ ʧʦʣʝ 

ʤʝʞʜʫ ʜʚʘ ʛʦʣʝʤʠ ʝʣʝʢʪʨʦʜʘ.  
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ʇʨʠ ʩʧʦʤʝʥʘʪʠʷʪ ʧʦ- ʛʦʨʝ ʤʝʪʦʜ ʢʝʬʘʣʦʛʨʘʬʠʷ ʩ ʧʦʤʦʱʪʘ ʥʘ ʨʘʟʣʠʯʥʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ (ʦʙʠʢʥʦʚʝʥʦ ʤʝʭʘʥʠʯʥʠ) ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʦʪʢʣʦʥʝʥʠʷʪʘ ʥʘ 

ʛʣʘʚʘʪʘ ʥʘ ʧʘʮʠʝʥʪʘ. ʊʦʡ ʥʦʩʠ ʰʣʝʤ ʩ ʧʨʠʢʨʝʧʝʥʦ ʦʪʛʦʨʝ ʧʠʰʝʱʦ ʫʩʪʨʦʡʩʪʚʦ, 

ʢʦʝʪʦ ʦʯʝʨʪʘʚʘ ʧʲʪʷ ʥʘ ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ ʛʣʘʚʘʪʘ ʟʘ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ ʚʲʨʭʫ ʣʠʩʪ 

ʭʘʨʪʠʷ, ʧʦʩʪʘʚʝʥ ʦʪʛʦʨʝ. ʇʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʛʣʘʚʘʪʘ ʠ ʨʘʟʧʦʣʦʞʝʥʠʪʝ ʚ ʥʝʷ 

ʚʝʩʪʠʙʫʣʘʨʥʠ ʠ ʟʨʠʪʝʣʥʠ ʨʝʮʝʧʪʦʨʠ ʠʤʘʪ ʦʩʦʙʝʥʦ ʚʘʞʥʘ ʨʦʣʷ ʚ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ 

ʨʘʚʥʦʚʝʩʠʝʪʦ ʩʝ ʧʨʠʝʤʘ, ʯʝ ʪʘʢʘ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʢʦʣʝʙʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦ ʦʪʨʘʟʷʚʘʪ 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ.  

ʇʨʠ ʢʨʘʥʠʦʢʦʨʧʦʛʨʘʬʠʷʪʘ ʧʘʢ ʩ ʧʦʤʦʱʪʘ ʥʘ ʤʝʭʘʥʠʯʥʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʦʪʢʣʦʥʝʥʠʷʪʘ ʥʝ ʩʘʤʦ ʥʘ ʛʣʘʚʘʪʘ, ʥʦ ʠ ʥʘ ʪʷʣʦʪʦ. 

ʊʝʟʠ ʜʚʘ ʪʝʩʪʘ, ʚʲʧʨʝʢʠ ʠʟʚʝʩʪʥʘʪʘ ʦʙʝʢʪʠʚʥʦʩʪ ʩʘ ʥʝʫʜʦʙʥʠ ʟʘ ʧʘʮʠʝʥʪʠʪʝ, ʠʤʘ 

ʥʷʢʦʠ ʪʝʭʥʠʯʝʩʢʠ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʠʤ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʝ ʩʲʤʥʠʪʝʣʥʘ.  

ʇʦ- ʥʘʪʘʪʲʰʥʦ ʨʘʟʚʠʪʠʝ ʪʝʟʠ ʤʝʪʦʜʠ ʧʦʣʫʯʘʚʘʪ ʯʨʝʟ 

ʬʦʪʦʢʨʘʥʠʦʢʦʨʧʦʛʨʘʬʠʷʪʘ (Claussen,49, 50 ) (ʌʠʛ. 3) . ʇʨʠ ʥʝʷ ʩ ʬʦʪʦʛʨʘʬʩʢʘ 

ʢʘʤʝʨʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘ ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʥʘ ʥʷʢʦʣʢʦ ʩʚʝʪʝʱʠ ʪʦʯʢʠ (ʬʦʪʦʜʠʦʜʠ), 

ʧʨʠʢʨʝʧʝʥʠ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʩʪʘ ʧʦ ʪʷʣʦʪʦ ʥʘ ʧʘʮʠʝʥʪʘ (ʛʣʘʚʘ, ʨʘʤʝʥʘ, ʪʦʨʩ ʠ ʜʨ.). 

ʇʨʝʜʠʤʩʪʚʦʪʦ ʥʘ ʪʦʟʠ ʤʝʪʦʜ ʩʝ ʩʲʩʪʦʠ ʚ ʪʦʚʘ, ʯʝ ʪʦʡ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ 

ʢʘʢʪʦ ʟʘ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʣʘʩʠʯʝʩʢʘʪʘ ʧʨʦʙʘ ʥʘ Romberg, ʪʘʢʘ ʠ 

ʥʘ ʥʷʢʦʠ ʜʨʫʛʠ ʜʠʥʘʤʠʯʥʠ ʧʨʦʙʠ (Unterberger, Babinski-Weil, Fukuda)(109). 

ʅʝʫʜʦʙʩʪʚʦ ʝ, ʯʝ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʝ ʧʨʦʚʝʞʜʘ ʚ ʟʘʪʲʤʥʝʥʦ ʧʦʤʝʱʝʥʠʝ ʠ ʩʝ 

ʠʟʧʦʣʟʚʘ ʩʢʲʧʘ ʬʦʪʦʛʨʘʬʩʢʘ ʪʝʭʥʠʢʘ.1 
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ʌʠʛ. 3 ʂʨʘʥʠʦʢʦʨʧʦʛʨʘʬʠʷ ʧʦ Claussen. 

 

ʅʘʧʦʩʣʝʜʲʢ ʠʤʘ ʩʲʦʙʱʝʥʠʷ ʟʘ ʦʩʲʚʨʝʤʝʥʷʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʪʠʧ ʧʨʦʙʠ ʯʨʝʟ 

ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʜʚʠʞʝʥʠʷʪʘ ʥʘ ʧʘʮʠʝʥʪʘ ʩ ʚʠʜʝʦʢʘʤʝʨʘ ʠ ʘʥʘʣʠʟ ʥʘ ʜʚʠʞʝʥʠʷʪʘ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʩʧʝʮʠʘʣʥʠ ʢʦʤʧʶʪʲʨʥʠ ʧʨʦʛʨʘʤʠ (ʢʦʤʧʶʪʲʨ- ʚʠʜʝʦ- 

ʢʨʘʥʠʦʢʦʨʧʦʛʨʘʬʠʷ).  

ɸʢʮʝʣʝʨʦʤʝʪʨʠ ʟʘʢʨʝʧʝʥʠ ʥʘ ʪʷʣʦʪʦ ʙʣʠʟʦ ʜʦ ʎʊ ʧʦʢʘʟʚʘʪ ʧʦʯʪʠ ʩʲʱʠʪʝ 

ʧʦ ʬʦʨʤʘ ʠ ʛʦʣʝʤʠʥʘ ʦʪʢʣʦʥʝʥʠʷ, ʢʘʢʪʦ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʩ ʧʦʩʪʫʨʦʛʨʘʬʩʢʘ 

ʧʣʘʪʬʦʨʤʘ. ɼʚʠʞʝʥʠʷʪʘ ʥʘ ʛʣʘʚʘʪʘ ʩʲʱʦ ʩʝ ʜʦʙʣʠʞʘʚʘʪ ʜʦ ʬʦʨʤʘʪʘ ʥʘ ʜʚʠʞʝʥʠʝ 

ʥʘ ʎʊ, ʥʦ ʩʘ ʩ ʧʦ- ʤʘʣʢʘ ʘʤʧʣʠʪʫʜʘ ʠ ʜʲʣʞʠʥʘ. ʇʦ ʧʨʘʚʠʣʦ ʛʣʘʚʘʪʘ ʩʝ ʜʚʠʞʠ ʧʦ- 

ʙʘʚʥʦ. ɼʚʠʞʝʥʠʷʪʘ ʥʘ ʛʣʘʚʘʪʘ ʩʝ ʢʦʥʪʨʦʣʠʨʘʪ ʜʦ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʦʪ ʜʚʠʞʝʥʠʷʪʘ 

ʥʘ ʎʊ, ʢʘʪʦ ʧʦʩʣʝʜʥʠʷʪ ʩʝ ʜʚʠʞʠ ʟʘ ʜʘ ʧʦʜʜʲʨʞʘ ʩʪʘʙʠʣʥʦʩʪʪʘ ʥʘ ʛʣʘʚʘʪʘ, 

ʦʩʠʛʫʨʷʚʘʡʢʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʪʘʙʠʣʥʦʩʪ ʥʘ ʟʨʠʪʝʣʥʦʪʦ ʧʦʣʝ.  

2.3.2. ʂʦʥʚʝʥʮʠʦʥʘʣʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ 

ɹʲʨʟʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʝʣʝʢʪʨʦʥʠʢʘʪʘ ʥʘʧʨʘʚʠ ʚʲʟʤʦʞʥʦ ʦʙʝʢʪʠʚʠʟʠʨʘʥʝ ʥʘ 

ʪʝʩʪʘ ʥʘ Romberg. ʊʝʨʤʠʥʲʪ ʩʪʘʙʠʣʦʤʝʪʨʠʷ (ʧʦʩʪʫʨʦʛʨʘʬʠʷ) ʚ ʥʘʡ- ʦʙʱʠʷʪ 

ʩʤʠʩʲʣ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʟʥʘʯʘʚʘʥʝ ʥʘ ʛʨʫʧʘ ʤʝʪʦʜʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ 

ʬʫʥʢʮʠʷ ʥʘ ʯʦʚʝʢ ʚ ʠʟʧʨʘʚʝʥʦ ʧʦʣʦʞʝʥʠʝ. ɺ ʧʦ- ʪʝʩʝʥ ʩʤʠʩʲʣ ʠ ʦʪ ʢʣʠʥʠʯʥʘ 

ʛʣʝʜʥʘ ʪʦʯʢʘ ʪʦʟʠ ʪʝʨʤʠʥ ʦʟʥʘʯʘʚʘ ʨʝʛʠʩʪʨʠʨʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ 

ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʎʊ ʯʨʝʟ ʩʧʝʮʠʘʣʥʦ ʢʦʥʩʪʨʫʠʨʘʥʠ ʧʣʘʪʬʦʨʤʠ ʠ ʧʦʩʣʝʜʚʘʱʘ 
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ʢʦʤʧʶʪʲʨʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʣʫʯʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ(142). ʇʦʥʷʢʦʛʘ ʝ ʩʤʫʱʘʚʘʱʘ 

ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝʨʤʠʥʠ, ʢʘʪʦ ʩʪʘʙʠʣʦʛʨʘʬʠʷ, ʩʪʘʪʦʢʠʥʝʟʠʤʝʪʨʠʷ(17), 

ʩʪʘʙʠʣʦʤʝʪʨʠʷ, ʧʦʩʪʫʨʦʤʝʪʨʠʷ, ʧʦʩʪʫʨʦʛʨʘʬʠʷ. ɺ ʥʘʰʘʪʘ ʧʨʘʢʪʠʢʘ ʥʠʝ ʩʤʝ ʩʝ 

ʩʧʨʝʣʠ ʥʘ ʪʝʨʤʠʥʘ ñʩʪʘʙʠʣʦʤʝʪʨʠʷò, ʦʪʨʘʟʷʚʘʱ ʮʷʣʦʩʪʥʠʷ ʧʨʦʮʝʩ ʥʘ 

ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʘʥʘʣʠʟ ʥʘ ʜʚʠʞʝʥʠʷʪʘ ʥʘ ʎʊ.  

ʂʘʢʪʦ ʚʝʯʝ ʩʝ ʩʧʦʤʝʥʘ, ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʝ ʤʝʪʦʜ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ 

ʧʦʩʪʫʨʘʣʥʘʪʘ ʩʪʘʙʠʣʥʦʩʪ. ʊʦʟʠ ʤʝʪʦʜ ʦʙʘʯʝ ʦʪʨʘʟʷʚʘ ʠ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʯʦʚʝʢ ʜʘ 

ʢʦʥʪʨʦʣʠʨʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʩʠ ʠ ʜʘʚʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ ʬʠʟʠʦʣʦʛʠʯʥʠʪʝ 

ʤʝʭʘʥʠʟʤʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʠʪʦ ʯʦʚʝʢ ʧʦʜʜʲʨʞʘ ʩʪʘʙʠʣʥʦʩʪʪʘ ʥʘ ʠʟʧʨʘʚʝʥʦʪʦ ʩʠ 

ʧʦʣʦʞʝʥʠʝ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʥʠʝ ʤʦʞʝʤ ʜʘ ʧʨʠʝʤʝʤ, ʯʝ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ 

ʨʝʛʠʩʪʨʠʨʘ ʧʦʩʪʫʨʘʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ
4
. 

ɼʘʪʯʠʢʲʪ, ʨʝʛʠʩʪʨʠʨʘʱ ʧʨʝʤʝʩʪʚʘʥʠʷʪʘ ʥʘ ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʎʊ ʚ 

ʧʦʜʧʦʨʥʘʪʘ ʧʣʦʱ ʤʝʞʜʫ ʩʪʲʧʘʣʘʪʘ ʩʝ ʥʘʨʠʯʘ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʘ ʧʣʘʪʬʦʨʤʘ 

(ʌʠʛ. 4).  

 

             

ʌʠʛ. 4 ʉʪʘʙʠʣʦʤʝʪʨʠʯʥʘ ʧʣʘʪʬʦʨʤʘ. 

 

ʆʙʠʢʥʦʚʝʥʦ ʪʦʚʘ ʝ ʢʚʘʜʨʘʪʥʘ ʨʘʚʥʘ ʧʦʚʲʨʭʥʦʩʪ ʩʲʩ ʩʪʨʘʥʘ 40- 60 ʩʤ. ʇʨʠ 

ʜʚʠʞʝʥʠʝ ʥʘ ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʮʝʥʪʲʨʘ ʥʘ ʪʝʞʝʩʪʪʘ, ʚʲʨʭʫ ʧʣʘʪʬʦʨʤʘʪʘ ʜʝʡʩʪʚʘʪ 

ʜʠʥʘʤʠʯʥʠ ʩʠʣʠ ʚ ʨʘʟʣʠʯʥʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʉʥʝʤʘʥʝʪʦ ʥʘ ʪʝʟʠ ʩʠʣʠ ʩʝ ʠʟʚʲʨʰʚʘ 

ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʠ ʩ ʨʘʟʣʠʯʥʠ ʜʘʪʯʠʮʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʪʦ 

ʨʝʰʝʥʠʝ ʥʘ ʩʲʪʚʝʪʥʘʪʘ ʬʠʨʤʘ- ʧʨʦʠʟʚʦʜʠʪʝʣ. ʆʩʥʦʚʥʠʷʪ ʧʨʦʙʣʝʤ, ʩ ʢʦʡʪʦ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʢʦʥʩʪʨʫʢʪʫʨʠʪʝ ʥʘ ʪʘʢʠʚʘ ʧʣʘʪʬʦʨʤʠ ʝ, ʯʝ ʧʦʢʘʟʘʥʠʷʪʘ ʠʤ 

                                                
4
 ɿʘ ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ. 
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ʥʝ ʪʨʷʙʚʘ ʜʘ ʟʘʚʠʩʷʪ ʦʪ ʪʝʛʣʦʪʦ ʥʘ ʣʠʮʝʪʦ, ʘ ʩʘʤʦ ʠ ʝʜʠʥʩʪʚʝʥʦ ʦʪ ʧʨʦʤʷʥʘʪʘ ʥʘ 

ʥʘʪʠʩʢʘ ʚ ʦʧʨʝʜʝʣʝʥʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ. ʇʨʠ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʧʣʘʪʬʦʨʤʠ 

ʪʦʚʘ ʝ ʨʝʰʝʥʦ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ.  

ʀʟʚʝʩʪʥʠ ʩʘ ʧʣʘʪʬʦʨʤʠ ʩ ʪʨʠ ʜʘʪʯʠʢʘ, ʩ ʯʝʪʠʨʠ ʜʘʪʯʠʢʘ (ʥʘʡ- 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ) ʠ ʩ ʮʝʥʪʨʘʣʥʦ ʩʪʝʙʣʦ (ʌʠʛ. 5).  

 

 

 

 

ʌʠʛ. 5 ʈʘʟʣʠʯʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠ ʧʣʘʪʬʦʨʤʠ. 

 

ʎʝʣʪʘ ʥʘ ʪʝʟʠ ʜʘʪʯʠʮʠ ʝ ʜʘ ʧʨʝʦʙʨʘʟʫʚʘʪ ʤʝʭʘʥʠʯʥʠʪʝ ʩʠʣʠ ʦʪ ʧʨʦʤʷʥʘʪʘ 

ʥʘ ʥʘʪʠʩʢʘ ʚʲʨʭʫ ʧʣʘʪʬʦʨʤʘʪʘ ʚ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʠʛʥʘʣʠ. ʀʟʧʦʣʟʚʘʪ ʩʝ ʨʘʟʣʠʯʥʠ 

ʧʨʠʥʮʠʧʠ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʤʝʭʘʥʠʯʥʘʪʘ ʝʥʝʨʛʠʷ ʚ ʝʣʝʢʪʨʠʯʝʩʢʘ. ʅʘʡ- ʯʝʩʪʦ 

ʠʟʧʦʣʟʚʘʥʠʪʝ ʜʘʪʯʠʮʠ ʩʘ ʧʠʝʟʦʝʣʝʢʪʨʠʯʥʠʪʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ
5
, ʪʝʥʟʦʜʘʪʯʠʮʠʪʝ

6
 

ʠ ʠʥʜʫʢʮʠʦʥʥʠʪʝ ʠʣʠ ʢʘʧʘʮʠʪʠʚʥʠ ʧʨʝʦʙʨʘʟʫʚʘʪʝʣʠ
7
.  

ʇʦʣʫʯʝʥʠʪʝ ʦʪ ʜʘʪʯʠʮʠʪʝ ʩʠʛʥʘʣʠ ʩʘ ʤʥʦʛʦ ʩʣʘʙʠ, ʢʦʝʪʦ ʥʘʣʘʛʘ ʪʝ ʜʘ 

ʙʲʜʘʪ ʫʩʠʣʝʥʠ ʠ ʧʨʝʨʘʙʦʪʝʥʠ. ɺʘʞʝʥ ʝ ʥʘʯʠʥʲʪ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝ (ʮʠʬʨʦʚʦ ʠʣʠ 

ʛʨʘʬʠʯʥʦ) ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ʇʨʠ ʧʲʨʚʠʪʝ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠ ʧʣʘʪʬʦʨʤʠ 

ʩʝ ʝ ʠʟʚʲʨʰʚʘʣ ʟʘʧʠʩ ʚʲʨʭʫ ʭʘʨʪʠʷ ʥʘ ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ ʝʣʝʢʪʨʠʯʥʠʪʝ ʩʠʛʥʘʣʠ 

ʧʦʦʪʜʝʣʥʦ ʟʘ ʧʨʝʜʥʦ- ʟʘʜʥʠʪʝ ʠ ʣʘʪʝʨʘʣʥʠʪʝ ʢʦʣʝʙʘʥʠʷ (ʌʠʛ. 6).  

 

                                                
5
 ʇʠʝʟʦʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʜʘʪʯʠʮʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʢʨʠʩʪʘʣʠ, ʢʦʠʪʦ ʠʤʘʪ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʛʝʥʝʨʠʨʘʪ 
ʝʣʝʢʪʨʠʯʝʩʢʠ ʪʦʢ ʧʦʜ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʤʷʥʘ ʥʘ ʥʘʪʠʩʢʘ ʚʲʨʭʫ ʪʷʭ. 
6 ʊʝʥʟʦʜʘʪʯʠʮʠʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʧʨʦʤʝʥʷʪ ʩʲʧʨʦʪʠʚʣʝʥʠʝʪʦ ʩʠ ʧʦʜ ʜʝʡʩʪʚʠʝʪʦ 

ʥʘ ʦʛʲʚʘʱʠ ʤʝʭʘʥʠʯʥʠ ʩʠʣʠ. 
7 ʆʙʠʢʥʦʚʝʥʦ ʧʨʦʤʷʥʘ ʥʘ ʢʘʧʘʮʠʪʝʪʘ ʤʝʞʜʫ ʜʚʝ ʧʣʦʯʠ, ʧʦʩʪʘʚʝʥʠ ʥʘ ʦʧʨʝʜʝʣʝʥʦ ʨʘʩʪʦʷʥʠʝ ʝʜʥʘ 

ʦʪ ʜʨʫʛʘ. 
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ʌʠʛ. 6 ɿʘʧʠʩ ʥʘ ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ ʎʊ ʚ ʜʚʝ ʧʣʦʩʢʦʩʪʠ. 

 

ʗʩʥʦ ʝ, ʯʝ ʧʦʣʝʟʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʙʠʣʘ ʥʝʜʦʩʪʘʪʲʯʥʘ. ʉ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ 

ʢʦʤʧʶʪʨʠʪʝ ʤʥʦʛʦʢʨʘʪʥʦ ʥʘʨʘʩʪʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʧʦʣʝʟʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʦʣʫʯʝʥʠʪʝ ʩʠʛʥʘʣʠ. ʉʲʚʨʝʤʝʥʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʢʦʤʧʶʪʲʨʥʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʩʣʝʜʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ (ʬʠʛ. 7): 

 

 

ʌʠʛ. 7 ɹʣʦʢ-ʩʭʝʤʘ ʥʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʘ ʩʠʩʪʝʤʘ. 

 

ʀʟʚʝʩʪʝʥ ʝ ʛʦʣʷʤ ʙʨʦʡ ʧʨʦʛʨʘʤʠ ʟʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ. ʎʝʣʪʘ ʥʘ ʪʝʟʠ 

ʢʦʤʧʶʪʲʨʥʠ ʧʨʦʛʨʘʤʠ ʝ: 

ï ʜʘ ʧʨʝʨʘʙʦʪʷʪ ʧʦ ʩʲʦʪʚʝʪʝʥ ʥʘʯʠʥ ʧʦʣʫʯʝʥʘʪʘ ʦʪ 

ʧʣʘʪʬʦʨʤʘʪʘ ʠʥʬʦʨʤʘʮʠʷ,  

ɸʎʇ X(Y 

ʧʨʠʥʪʝʨ 

ʢʦʤʧʶʪʲʨ 
ʧʣʘʪʬʦʨʤʘ 
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ï ʜʘ ʷ ʠʟʚʝʜʘʪ ʚʲʚ ʚʠʜ ʫʜʦʙʝʥ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʪ 

ʢʣʠʥʠʮʠʩʪʠʪʝ, ʠ 

ï ʜʘ ʩʲʭʨʘʥʷʪ ʜʘʥʥʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʧʘʮʠʝʥʪʘ ʟʘ ʧʦ- 

ʥʘʪʘʪʲʰʥʘ ʧʨʝʨʘʙʦʪʢʘ ʠ ʩʨʘʚʥʝʥʠʝ.  

ʊʝʟʠ ʧʨʦʛʨʘʤʠ ʠʟʯʠʩʣʷʚʘʪ ʨʘʟʣʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ, ʘ 

ʜʘʥʥʠʪʝ ʩʝ ʠʟʚʝʞʜʘʪ ʚ ʧʦʜʭʦʜʷʱ ʛʨʘʬʠʯʝʥ ʚʠʜ ʥʘ ʤʦʥʠʪʦʨ ʠʣʠ ʩʝ ʨʘʟʧʝʯʘʪʚʘʪ ʦʪ 

ʧʨʠʥʪʝʨ. ʇʦʚʝʯʝʪʦ ʘʚʪʦʨʠ ʠʟʧʦʣʟʚʘʪ ʩʦʙʩʪʚʝʥʠ ʠʣʠ ʬʠʨʤʝʥʠ ʧʨʦʛʨʘʤʠ- 

ʥʘʧʨʠʤʝʨ ʪʶʙʠʥʛʝʥʩʢʠʷ ʩʦʬʪʫʝʨ ʥʘ Dichgans and Diʝnner, Fourier- ʪʝʭʥʠʢʘʪʘ, T- 

POST ʧʨʦʛʨʘʤʘʪʘ ʥʘ ʬʠʨʤʘ Tonnies, EquiTest  ʥʘ Nashner. ʉʲʱʝʩʪʚʫʚʘʪ ʠ 

ʦʨʠʛʠʥʘʣʥʠ ʙʲʣʛʘʨʩʢʠ ʧʨʦʛʨʘʤʠ, ʢʘʪʦ ʪʘʟʠ ʥʘ ʢʦʣʝʢʪʠʚʘ ʦʪ ɹɸʅ, ʥʘ ʢʦʣʝʢʥʠʚʘ ʦʪ 

ʊʄʀ (ʧʨʦʬ. ɹʫʤʙʘʨʦʚ) , ʥʘʰʠʪʝ ʧʨʦʛʨʘʤʠ ʉʊɸ-1, ʉʊɸ-2 ʠ ʜʨ.  

2.3.3. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ 

ʇʦ-ʛʦʨʝ ʩʧʦʤʝʥʘʭʤʝ, ʯʝ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʨʝʛʠʩʪʨʠʨʘ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʩʪʘʪʠʯʥʠʷ ʧʦʩʪʫʨʘʣʝʥ ʢʦʥʪʨʦʣ, ʪʦʝʩʪ ʥʝʧʦʜʚʠʞʝʥ ʧʘʮʠʝʥʪ ʚʲʨʭʫ 

ʥʝʧʦʜʚʠʞʥʘ ʧʦʜʧʦʨʥʘ ʧʣʦʱ. ɸʢʦ ʦʙʝʜʠʥʠʤ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʩ ʨʘʟʣʠʯʥʠ 

ʜʠʥʘʤʠʯʥʠ ʧʨʦʙʠ, ʥʘʧʨʠʤʝʨ ʩʪʝʧʠʥʛ- ʪʝʩʪ, ʪʦ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʤʦʞʝ ʜʘ ʩʝ 

ʨʘʟʜʝʣʠ ʥʘ ʩʪʘʪʠʯʥʘ (ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ, ʧʘʮʠʝʥʪʘ ʝ ʚ ʧʦʢʦʡ) ʠ ʢʠʥʝʪʠʯʥʘ 

(ʢʨʘʢʘʪʘ ʥʘ ʧʘʮʠʝʥʪʘ ʩʝ ʜʚʠʞʘʪ). ɼʦʢʦʣʢʦʪʦ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʚ 

ʧʦʢʦʡ ʝ ʜʠʥʘʤʠʯʝʥ ʧʨʦʮʝʩ, ʧʨʝʧʦʨʲʯʚʘ ʩʝ ʪʝʨʤʠʥʘ ʢʠʥʝʪʠʯʥʘ, ʘ ʥʝ ʜʠʥʘʤʠʯʥʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʷ.  

ɺʲʚ ʚʨʲʟʢʘ ʩ ʧʦ-ʛʦʨʝ ʢʘʟʘʥʦʪʦ Kohen-Raz (147) ʜʝʬʠʥʠʨʘ ʩʪʘʪʠʯʥʦʪʦ 

ʨʘʚʥʦʚʝʩʠʝ ʢʘʪʦ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʠʟʧʨʘʚʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʪʷʣʦʪʦ 

ʙʝʟ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʢʨʘʢʘʪʘ ʦʪ ʪʷʭʥʦʪʦ ʧʲʨʚʦʥʘʯʘʣʥʦ ʧʦʣʦʞʝʥʠʝ. ɼʠʥʘʤʠʯʥʦʪʦ 

ʨʘʚʥʦʚʝʩʠʝ ʝ ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ ʩʝ ʟʘʧʘʟʠ ʨʘʚʥʦʚʝʩʠʝ ʢʦʛʘʪʦ ʪʷʣʦʪʦ ʠʟʚʲʨʰʚʘ 

ʨʘʟʣʠʯʥʠ ʣʠʥʝʡʥʠ ʠʣʠ ʲʛʣʦʚʠ ʜʚʠʞʝʥʠʷ. ʇʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʚʲʨʭʫ 

ʧʦʜʚʠʞʥʘ ʧʣʘʪʬʦʨʤʘ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ñʢʚʘʟʠ-ʜʠʥʘʤʠʯʥʦò ʨʘʚʥʦʚʝʩʠʝ, ʪʦʝʩʪ 

ʨʘʚʥʦʚʝʩʝʥ ʢʦʥʪʨʦʣ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʩʪʨʝʩʦʚʠ ʩʠʪʫʘʮʠʠ.  

ɺʝʯʝ ʩʧʦʤʝʥʘʭʤʝ ʟʘ ʢʨʘʥʠʦʢʦʨʧʦʛʨʘʬʠʷʪʘ, ʢʦʷʪʘ ʝ ʨʘʟʥʦʚʠʜʥʦʩʪ ʥʘ 

ʢʠʥʝʪʠʯʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ. Watanabe et al. (266, 267)  ʠ ʜʨʫʛʠ ʘʚʪʦʨʠ ʧʨʝʜʣʘʛʘʪ 

ʪʝʩʪ ʟʘ ʟʘʧʠʩ ʥʘ ʩʪʝʧʠʥʛ-ʪʝʩʪʘ ʚʲʨʭʫ ʧʣʘʪʬʦʨʤʘ ʩ ʧʨʦʱ 1,5 ʤ
2
, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ 

ʧʦ-ʜʦʙʲʨ ʘʥʘʣʠʟ ʥʘ ʪʝʩʪʘ. ʊʦʟʠ ʚʠʜ ʟʘʧʠʩ ʘʚʪʦʨʠʪʝ ʥʘʨʠʯʘʪ ñʢʠʥʝʪʦʛʨʘʚʠʢʦʨʜʝʨò.  

ɿʘ ʧʦ-ʪʦʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʪʨʘʜʠʮʠʦʥʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʩ 

ʦʪʚʦʨʝʥʠ ʠ ʟʘʪʚʦʨʝʥʠ ʦʯʠ ʧʦʥʷʢʦʛʘ ʥʝ ʝ ʜʦʩʪʘʪʲʯʥʦ. ʊʦʚʘ ʝ ʥʘʣʦʞʠʣʦ 
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ʚʲʚʝʞʜʘʥʝʪʦ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝʭʥʠʢʠ ʟʘ ʫʩʣʦʞʥʷʚʘʥʝ ʥʘ ʪʝʩʪʘ ʠ 

ʧʦʚʠʰʝʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ ʩ ʮʝʣ ʠʣʠ ʜʘ ʩʝ ʠʟʦʣʠʨʘʪ ʯʘʩʪ ʦʪ ʩʝʥʟʦʨʥʠʪʝ 

ʩʠʩʪʝʤʠ, ʫʯʘʩʪʚʘʱʠ ʚ ʢʦʥʪʨʦʣʘ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ, ʠʣʠ ʪʝ ʜʘ ʩʝ ʦʙʨʝʤʝʥʷʪ 

ʩ ʥʘʪʦʚʘʨʚʘʱʠ ʩʪʠʤʫʣʠ ʠʣʠ ʧʦʜʚʝʞʜʘʱʘ ʠʥʬʦʨʤʘʮʠʷ. ɺʲʚ ʚʨʲʟʢʘ ʩ ʪʦʚʘ 

ʩʲʱʝʩʪʚʫʚʘʪ ʜʝʩʪʘʙʠʣʠʟʠʨʘʱʠ ʪʝʩʪʦʚʝ ʠ ʪʝʩʪʦʚʝ ʟʘ ʩʝʥʟʦʨʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ.  

ɼʝʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘ ʧʘʮʠʝʥʪʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʠʣʠ ʯʨʝʟ ʜʚʠʞʝʥʠʝ ʥʘ 

ʟʨʠʪʝʣʥʦʪʦ ʦʙʢʨʲʞʝʥʠʝ, ʠʣʠ ʯʨʝʟ ʚʥʝʟʘʧʥʠ ʠʣʠ ʧʨʦʛʨʘʤʠʨʘʥʠ ʜʚʠʞʝʥʠʷ ʥʘ 

ʧʦʜʧʦʨʥʘʪʘ ʧʣʦʱ (ʧʣʘʪʬʦʨʤʘʪʘ). ʊʘʢʘ ʥʘʨʝʯʝʥʠʪʝ ʜʠʥʘʤʠʯʥʠ ʧʣʘʪʬʦʨʤʠ 

ʤʦʛʘʪ ʜʘ ʠʟʚʲʨʰʚʘʪ ʜʚʠʞʝʥʠʷ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʘ ʧʨʦʛʨʘʤʘ - ʠʣʠ ʨʝʟʢʠ 

ʝʜʥʦʢʨʘʪʥʠ ñʧʦʚʜʠʛʘʥʠʷò ʚ ʝʜʠʥʠʷ ʢʨʘʡ ʥʘ ʦʧʨʝʜʝʣʝʥ ʲʛʲʣ ʠ ʩ ʦʧʨʝʜʝʣʝʥʦ 

ʫʩʢʦʨʝʥʠʝ, ʠʣʠ ʭʘʨʤʦʥʠʯʥʠ (ʩʠʥʫʩʦʠʜʘʣʥʠ) ʜʚʠʞʝʥʠʷ. ʅʘʧʦʩʣʝʜʲʢ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʠ ʧʨʦʛʨʘʤʠ ʢʦʠʪʦ ʜʚʠʞʘʪ ʧʣʘʪʬʦʨʤʘʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ ʎʊ. ʇʨʠ 

ʪʦʟʠ ʪʠʧ ʜʠʥʘʤʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘʡ ʯʝʩʪʦ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʠ EMG- ʦʪʛʦʚʦʨʠʪʝ ʦʪ 

ʩʲʦʪʚʝʪʥʠʪʝ ʧʦʩʪʫʨʘʣʥʠ ʤʫʩʢʫʣʠ(54). ɼʝʩʪʘʙʠʣʠʟʠʨʘʱʠʪʝ ʪʝʭʥʠʢʠ ʩʘ ʦʩʦʙʝʥʦ 

ʧʦʜʭʦʜʷʱʠ ʟʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʮʝʣʠ, ʥʦ ʨʷʜʢʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʢʣʠʥʠʯʥʘʪʘ 

ʧʨʘʢʪʠʢʘ ʧʦʨʘʜʠ ʩʣʦʞʥʦʩʪʪʘ ʠʤ, ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʩʢʲʧʦ ʦʙʦʨʫʜʚʘʥʝ ʠ 

ʩʧʝʮʠʘʣʥʦ ʦʙʫʯʝʥ ʧʝʨʩʦʥʘʣ (22).  

ʊʝʩʪʦʚʝʪʝ ʟʘ ʩʝʥʟʦʨʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠʟʩʣʝʜʚʘʪ 

ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʥʷʢʦʷ ʩʝʥʟʦʨʥʘ ʩʠʩʪʝʤʘ ʚʲʨʭʫ ʨʘʚʥʦʚʝʩʠʝʪʦ ʯʨʝʟ ʠʟʢʣʶʯʚʘʥʝ 

ʥʘ ʜʨʫʛʠʪʝ. ʉʨʘʚʥʷʚʘʥʝʪʦ ʥʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʜʘʥʥʠ ʦʪ ʪʝʟʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʧʦʢʘʟʚʘ ʜʦ ʢʘʢʚʘ ʩʪʝʧʝʥ ʝ 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʠʟʢʣʶʯʝʥʘʪʘ ʩʝʥʟʦʨʥʘ ʩʠʩʪʝʤʘ. ʊʝʟʠ ʪʝʩʪʦʚʝ ʩʲʱʦ ʪʘʢʘ ʧʦʢʘʟʚʘʪ 

ʜʦʢʦʣʢʦ ʦʩʪʘʚʘʱʘʪʘ ʩʝʥʟʦʨʥʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʜʦʩʪʘʪʲʯʥʘ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ 

ʨʘʚʥʦʚʝʩʠʝʪʦ. ʅʘʡ-ʧʨʦʩʪʠʷʪ ʦʪ ʪʦʟʠ ʪʠʧ ʪʝʩʪʦʚʝ ʝ ʠʟʩʣʝʜʚʘʥʝ ʩʲʩ ʟʘʪʚʦʨʝʥʠ ʦʯʠ, 

ʚʢʣʶʯʝʥʦ ʚ ʧʨʦʪʦʢʦʣʘ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ. ʇʦʩʪʘʚʷʥʝʪʦ ʥʘ 

ʛʣʘʚʘʪʘ ʚ ʨʘʟʣʠʯʥʠ ʧʦʣʦʞʝʥʠʷ ʧʨʦʤʝʥʷ ʧʨʦʧʨʠʦʨʝʮʝʧʮʠʷʪʘ ʦʪ ʰʠʡʥʘʪʘ ʦʙʣʘʩʪ. 

ɽʢʩʪʝʨʦʨʝʮʝʧʮʠʷʪʘ ʠ ʧʨʦʧʨʠʦʨʝʮʝʧʮʠʷʪʘ ʦʪ ʩʪʲʧʘʣʘʪʘ ʠ ʢʨʘʢʘʪʘ ʤʦʞʝ ʜʘ ʩʝ 

ʤʦʜʫʣʠʨʘ ʢʘʪʦ ʧʘʮʠʝʥʪʘ ʩʪʲʧʚʘ ʚʲʨʭʫ ʜʝʙʝʣʘ ʧʦʜʣʦʞʢʘ ʦʪ ʤʝʢʘ ʧʦʨʝʩʪʘ ʤʘʪʝʨʠʷ 

(ʜʫʥʘʧʨʝʥ, ʛʫʤʘ ʠ ʜʨ.). ʋʩʣʦʞʥʝʥʠ ʫʩʣʦʚʠʷ ʤʦʛʘʪ ʜʘ ʩʝ ʩʲʟʜʘʜʘʪ ʠ ʧʨʠ ʩʪʦʝʞ ʥʘ 

ʝʜʠʥ ʢʨʘʢ. ʈʝʜʠʮʘ ʘʚʪʦʨʠ ʠʟʧʦʣʟʚʘʪ ʩʧʝʮʠʘʣʥʠ ʪʝʭʥʠʢʠ ʩ ʧʨʠʣʘʛʘʥʝ ʥʘ 

ʚʠʙʨʘʮʠʠ ʚʲʨʭʫ ʩʲʦʪʚʝʪʥʠ ʤʫʩʢʫʣʥʠ ʛʨʫʧʠ ʩ ʮʝʣ ʜʘ ʩʝ ʧʦʚʣʠʷʝ 

ʧʨʦʧʨʠʦʨʝʮʝʧʮʠʷʪʘ ʦʪ ʪʝʟʠ ʦʙʣʘʩʪʠ (ʰʠʷ, ʣʫʤʙʘʣʥʘ ʦʙʣʘʩʪ, ʢʦʣʷʥʦ, ʙʝʜʨʦ ʠ ʜʨ.). 

ʊʫʢ ʩʧʝʮʠʘʣʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʦʤʝʥʝ ʩʝʥʟʦʨʥʦ-ʜʠʥʘʤʠʯʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʥʘ 
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Nashner (187), ʧʨʠ ʢʦʷʪʦ ʧʘʮʠʝʥʪʘ ʩʪʦʠ ʥʘ ʧʦʜʚʠʞʥʘ ʧʣʘʪʬʦʨʤʘ ʠ ʚ 

ʢʦʥʪʨʦʣʠʨʘʥʦ ʟʨʠʪʝʣʥʦ ʦʙʢʨʲʞʝʥʠʝ (ʌʠʛ. 8).  

 

 

ʌʠʛ. 8 ʉʝʥʟʦʨʥʦ-ʜʠʥʘʤʠʯʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʧʦ Nashner. 

 

ʀʥʪʝʨʝʩʥʦʪʦ ʧʨʠ ʪʘʟʠ ʤʝʪʦʜʠʢʘ ʝ, ʯʝ ʘʢʪʠʚʥʦ ʤʦʞʝ ʜʘ ʩʝ ʜʚʠʞʠ ʥʝ ʩʘʤʦ 

ʧʣʘʪʬʦʨʤʘʪʘ, ʥʦ ʩʠʥʭʨʦʥʥʦ ʠʣʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʝʷ ʤʦʞʝ ʜʘ ʩʝ ʜʚʠʞʠ ʠ 

ʚʠʟʫʘʣʥʦʪʦ ʦʙʢʨʲʞʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʘ. ʊʦʚʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʩʝʥʟʦʨʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʥʘ ʠʥʪʝʛʨʘʮʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ ʧʨʦʪʠʯʘʱʠ ʦʪ ʩʪʚʦʣʦʚʠʪʝ 

ʷʜʨʘ ʜʦ ʢʦʨʦʚʦ-ʧʦʜʢʦʨʦʚʠʪʝ ʩʪʨʫʢʪʫʨʠ ʥʘ ʎʅʉ. ʊʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʠʟʠʩʢʚʘ 

ʦʩʦʙʝʥʦ ʩʢʲʧʦ ʠ ʩʣʦʞʥʦ ʦʙʦʨʫʜʚʘʥʝ.  

2.3.4. ʀʟʧʦʣʟʚʘʥʠ ʧʘʨʘʤʝʪʨʠ 

ɿʘ ʢʣʠʥʠʯʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ 

ʦʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʦʪ ʦʛʨʦʤʥʘʪʘ ʧʦ ʦʙʝʤ ʠʥʬʦʨʤʘʮʠʷ, ʩʲʜʲʨʞʘʱʘ ʩʝ ʚ 

ʧʲʨʚʠʯʥʠʷ ʟʘʧʠʩ ʥʘ ʜʘʥʥʠʪʝ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʟʙʝʨʘʪ ʪʝʟʠ ʧʘʨʘʤʝʪʨʠ, ʢʦʠʪʦ ʥʘʡ-

ʚʷʨʥʦ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦ ʦʪʨʘʟʷʚʘʪ ʜʝʡʥʦʩʪʪʘ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʩʠʩʪʝʤʘ. ɻʦʣʷʤ ʝ 

ʙʨʦʷʪ ʥʘ ʩʲʦʙʱʘʚʘʥʠʪʝ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ, ʥʦ ʥʝ 

ʚʩʠʯʢʠ ʦʪ ʪʷʭ ʩʘ ʦʙʱʦʧʨʠʝʪʠ, ʜʨʫʛʠ ʠʤʘʪ ʥʠʩʢʘ ʜʠʘʛʥʦʩʪʠʯʥʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʠ 
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ʜʦʩʪʦʚʝʨʥʦʩʪ. ʊʫʢ ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʩʘʤʦ ʪʝʟʠ ʦʪ ʪʷʭ, ʢʦʠʪʦ ʜʦʩʪʦʚʝʨʥʦ ʜʦʧʨʠʥʘʩʷʪ 

ʟʘ ʢʣʠʥʠʯʥʘʪʘ ʧʨʝʮʝʥʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ.  

ʇʨʠ ʧʦ-ʩʪʘʨʠʪʝ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠ ʩʠʩʪʝʤʠ, ʟʘʧʠʩʚʘʱʠ ʢʦʣʝʙʘʥʠʷʪʘ ʚ 

ʧʨʝʜʥʦ-ʟʘʜʥʘ (ʦʩʪʘ Y) ʠ ʣʘʪʝʨʘʣʥʘ (ʦʩʪʘ ʍ) ʧʦʩʦʢʠ (ʌʠʛ. 6), ʦʪ ʪʝʟʠ ʟʘʧʠʩʠ ʤʦʞʝ 

ʜʘ ʩʝ ʦʪʯʝʪʝ ʨʝʛʫʣʷʨʥʦʩʪʪʘ ʥʘ ʟʘʧʠʩʘ (ʥʘʣʠʯʠʝ ʥʘ ʨʝʟʢʠ ʦʪʢʣʦʥʝʥʠʷ), 

ʘʤʧʣʠʪʫʜʘʪʘ ʠ ʯʝʩʪʦʪʘʪʘ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʧʨʦʛʨʘʤʠ ʨʘʟʰʠʨʠ 

ʤʥʦʛʦʢʨʘʪʥʦ ʩʧʠʩʲʢʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʧʘʨʘʤʝʪʨʠ (ʌʠʛ. 9).  

 

 

ʌʠʛ. 9 ʉʪʘʙʠʣʦʛʨʘʬʩʢʘ ʛʨʘʬʠʢʘ ʧʨʠ ʟʜʨʘʚʦ ʣʠʮʝ. 

 

ʇʨʠ ʜʚʠʞʝʥʠʝʪʦ ʩʠ ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʎʊ ʦʙʭʚʘʱʘ ʦʧʨʝʜʝʣʝʥʘ ʧʣʦʱ (S). 

ʀʟʯʠʩʣʷʚʘ ʩʝ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʪʘʟʠ ʧʣʦʱ (ʦʙʠʢʥʦʚʝʥʦ ʚ ʤʤ
2 
ʠʣʠ ʚ ʧʠʢʩʝʣʠ), 

ʬʦʨʤʘʪʘ, ʦʙʱʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʎʊ ʠ ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʤʫ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ 

ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʝʟʢʠ ʦʪʢʣʦʥʝʥʠʷ (ʟʘʣʠʪʘʥʠʷ) ʚ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʧʦʩʦʢʘ. ʅʘʡ-

ʧʨʦʩʪʠʷʪ ʥʘʯʠʥ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʧʣʦʱʪʘ ʝ ʤʝʭʘʥʠʯʝʥ, ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʧʣʘʥʠʤʝʪʲʨ. ʇʦ-ʪʦʯʥʦ ʝ ʠʟʯʠʩʣʝʥʠʝʪʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʲʦʪʚʝʪʥʠ ʢʦʤʧʶʪʲʨʥʠ 

ʧʨʦʛʨʘʤʠ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʧʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʩʠʣʥʦ ʩʝ ʚʣʠʷʷʪ 

ʦʪ ʠʟʧʦʣʟʚʘʥʠʷ ʘʣʛʦʨʠʪʲʤ ʟʘ ʠʟʯʠʩʣʝʥʠʝ. ɺʩʝ ʦʱʝ ʥʷʤʘ ʦʙʱʦʧʨʠʝʪ ʘʣʛʦʨʠʪʲʤ ʟʘ 

ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʧʘʨʘʤʝʪʲʨ. ʅʘʤʠʨʘʥʝʪʦ ʥʘ ʧʣʦʱʪʘ ʥʘ ʬʠʛʫʨʘ, ʦʙʨʘʟʫʚʘʥʘ 

ʦʪ ʤʥʦʞʝʩʪʚʦ ʪʦʯʢʠ ʩʝ ʦʢʘʟʚʘ ʤʥʦʛʦ ʪʨʫʜʥʘ (ʠ ʚʩʝ ʦʱʝ ʥʝ ʥʘʧʲʣʥʦ ʨʝʰʝʥʘ) 

ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʟʘʜʘʯʘ. 
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ʇʲʪʷʪ (L) ʧʨʝʜʩʪʘʚʣʷʚʘ ʨʘʟʩʪʦʷʥʠʝʪʦ, ʢʦʝʪʦ ʠʟʤʠʥʘʚʘ ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʎʊ 

ʟʘ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ. ʀʟʤʝʨʚʘ ʩʝ ʚ ʤʤ. ʂʦʣʢʦʪʦ ʪʦʟʠ ʧʦʢʘʟʘʪʝʣ ʝ ʧʦ-ʛʦʣʷʤ, 

ʪʦʣʢʦʚʘ ʧʦ-ʥʝʩʪʘʙʠʣʝʥ ʝ ʧʘʮʠʝʥʪʘ.  

ʉʢʦʨʦʩʪʪʘ (V) ʧʨʝʜʩʪʘʚʣʷʚʘ ʫʩʨʝʜʥʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʢʦʨʦʩʪʠʪʝ ʥʘ 

ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʎʊ ʦʪ ʝʜʥʘ ʪʦʯʢʘ ʜʦ ʜʨʫʛʘ ʟʘ ʮʝʣʠʷ ʧʝʨʠʦʜ ʥʘ ʠʟʩʣʝʜʚʘʥʝ (T). 

ʀʟʤʝʨʚʘ ʩʝ ʚ mm/s: 

V = 
L

T
   (f2) 

 ɺ ʦʙʱʠ ʣʠʥʠʠ ʦʪʨʘʟʷʚʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʩʪʫʨʘʣʝʥ 

ʢʦʥʪʨʦʣ. ʅʷʢʦʠ ʘʚʪʦʨʠ ʥʝ ʦʪʯʠʪʘʪ ʪʦʟʠ ʧʦʢʘʟʘʪʝʣ, ʧʦʥʝʞʝ ʝ ʠʟʮʷʣʦ 

ʜʝʪʝʨʤʠʥʠʨʘʥ ʦʪ L.  

ʄʘʢʩʠʤʘʣʥʦ ʦʪʢʣʦʥʝʥʠʝ ʧʦ ʦʩʪʘ X ʠ Y (Dx ʠ Dy). ʀʟʤʝʨʚʘ ʩʝ ʚ mm. 

ʆʙʠʢʥʦʚʝʥʦ ʦʪʢʣʦʥʝʥʠʷʪʘ ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ ʧʦʩʦʢʘ ʩʘ ʧʦ-ʛʦʣʝʤʠ ʦʪ ʣʘʪʝʨʘʣʥʠʪʝ 

ʢʦʣʝʙʘʥʠʷ. Henriksson (114) ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʧʨʠ ʟʜʨʘʚʠ ʣʠʮʘ ʦʪʢʣʦʥʝʥʠʷʪʘ ʩʘ ʩʲʩ 

6 - 7% ʦʪ ʪʝʛʣʦʪʦ
8
 ʚ ʣʷʚʦ-ʜʷʩʥʘ ʧʦʩʦʢʘ ʠ ʜʚʦʡʥʦ ʧʦʚʝʯʝ ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ. ɽʪʦ ʟʘʱʦ 

ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʟʥʘʝ ʪʷʭʥʦʪʦ ʦʪʥʦʰʝʥʠʝ P: 

P = 
Dy

Dx
  (f3) 

ʅʦʨʤʘʣʥʦ ʪʦʚʘ ʩʲʦʪʥʦʰʝʥʠʝ ʝ ʧʦ- ʛʦʣʷʤʦ ʦʪ 1.  

ʂʦʝʬʠʮʠʝʥʪ ʥʘ Romberg- Rq (ʚʠʞ (f1) ʥʘ ʩʪʨ 19 ). ʉʲʱʥʦʩʪʪʘ ʥʘ ʪʦʟʠ 

ʧʘʨʘʤʝʪʲʨ ʙʝʰʝ ʨʘʟʛʣʝʜʘʥʘ ʪʘʤ.  

ʇʦʢʘʟʘʪʝʣʷʪ ʟʘ ʥʝʫʩʪʦʡʯʠʚʦʩʪ (ʇʅ) ʝ ʧʨʦʠʟʚʦʜʥʦ ʥʘ ʯʝʩʪʦʪʘʪʘ ʠ 

ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ ʜʘʜʝʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘ. ʈʷʜʢʦ ʠʟʧʦʣʟʚʘʥ ʧʘʨʘʤʝʪʲʨ. 

ʌʠʢʩʘʮʠʦʥʥʠʷʪ ʠʥʜʝʢʩ (ʌʀ) ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʥʘ 

ʚʝʣʠʯʠʥʘʪʘ ʥʘ ʇʅ ʩ ʦʪʚʦʨʝʥʠ ʠ ʟʘʪʚʦʨʝʥʠ ʦʯʠ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʪʝʟʠ ʜʘʥʥʠ ʤʦʞʝ ʜʘ 

ʩʝ ʠʟʯʠʩʣʠ ʤʦʜʫʣʘ ʥʘ ʚʝʢʪʦʨʘ ʥʘ ʩʨʝʜʥʠʪʝ ʚʝʣʠʯʠʥʠ ʧʦ ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ: 

___

A = Af As2 2+   (f4) 

 ʢʲʜʝʪʦ  Af ʝ ʘʤʧʣʠʪʫʜʘʪʘ ʚʲʚ ʬʨʦʥʪʘʣʥʘʪʘ ʧʣʦʩʢʦʩʪ ʠ 

   As ʝ ʘʤʧʣʠʪʫʜʘʪʘ ʚ ʩʘʛʠʪʘʣʥʘʪʘ ʧʣʦʩʢʦʩʪ 

ʒʛʲʣʲʪ ʥʘ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʚʝʢʪʦʨʘ (a) ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

                                                
8
 ʆʙʠʢʥʦʚʝʥʦ ʧʣʘʪʬʦʨʤʘʪʘ ʩʝ ʢʘʣʠʙʨʠʨʘ ʪʘʢʘ, ʯʝ ʦʧʨʝʜʝʣʝʥʘ ʩʠʣʘ (ʚ ʢʠʣʦʛʨʘʤʠ) ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ 
ʦʧʨʝʜʝʣʝʥʦ ʦʪʢʣʦʥʝʥʠʝ (ʚ ʤʤ) ʥʘ ʟʘʧʠʩʘ. 
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a = tg
D

D

Y

X
  (f5) 

 

ʢʲʜʝʪʦ DY ʠ DX ʩʘ ʩʲʦʪʚʝʪʥʦ ʩʪʦʡʥʦʩʪʠʪʝ ʟʘ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʎʊ ʚʲʚ 

ʬʨʦʥʪʘʣʥʘʪʘ ʠ ʩʘʛʠʪʘʣʥʘʪʘ ʧʣʦʩʢʦʩʪʠ. 

ɼʨʫʛʠ ʠʟʧʦʣʟʚʘʥʠ ʧʘʨʘʤʝʪʨʠ ʩʘ: ʘʥʘʣʠʟ ʥʘ Fourier, ʯʝʩʪʦʪʥʦ-

ʩʧʝʢʪʨʘʣʝʥ ʘʥʘʣʠʟ, PSD (power spectral density), ʭʠʩʪʦʛʨʘʤʘ ʥʘ 

ʦʪʢʣʦʥʝʥʠʷʪʘ ʥʘ ʎʊ ʠ ʜʨ. 

2.3.5. ʈʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ 

Sugano et al. (241) ʩʪʠʛʘʪ ʜʦ ʟʘʢʣʶʯʝʥʠʝ, ʯʝ ʝ ʪʨʫʜʥʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ 

ʥʦʨʤʘʣʥʠʪʝ ʛʨʘʥʠʮʠ ʥʘ ʦʩʮʠʣʘʮʠʠʪʝ ʥʘ ʎʊ ʥʘ ʯʦʚʝʰʢʦʪʦ ʪʷʣʦ, ʧʦʨʘʜʠ 

ʢʦʤʧʣʝʢʩʥʦʩʪʪʘ ʥʘ ʧʦʜʜʲʨʞʘʱʠʪʝ ʤʝʭʘʥʠʟʤʠ. ʅʠʝ ʧʨʝʜʧʦʯʠʪʘʤʝ ʜʘ ʛʦʚʦʨʠʤ ʟʘ 

ʨʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ, ʦʪʨʘʟʷʚʘʱʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʝʥʠ ʠ ʫʩʨʝʜʥʝʥʠ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʛʦʣʷʤ ʙʨʦʡ ʥʦʨʤʘʣʥʠ ʟʜʨʘʚʠ ʣʠʮʘ ʚ ʜʘʜʝʥʘ ʧʦʧʫʣʘʮʠʷ. ʆʩʚʝʥ ʪʦʚʘ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʩʠʣʥʦ ʟʘʚʠʩʷʪ ʦʪ ʧʨʠʣʘʛʘʥʘʪʘ ʤʝʪʦʜʠʢʘ 

ʥʘ ʠʟʩʣʝʜʚʘʥʝ, ʠʟʧʦʣʟʚʘʥʠʷ ʩʦʬʪʫʝʨ ʠ ʪʠʧ ʧʣʘʪʬʦʨʤʘ. ɽʪʦ ʟʘʱʦ ʝ ʚʘʞʥʦ ʜʘ ʩʝ 

ʟʥʘʷʪ ʨʝʬʝʨʝʥʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʩʲʦʪʚʝʪʥʠʷ ʪʠʧ ʧʣʘʪʬʦʨʤʘ ʠ ʢʦʤʧʶʪʲʨʥʘ 

ʧʨʦʛʨʘʤʘ, ʩ ʢʦʷʪʦ ʩʝ ʨʘʙʦʪʠ. ʄʥʦʛʦ ʦʪ ʧʦʢʘʟʘʪʝʣʠʪʝ ʠ ʪʝʭʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʝ ʩʘ 

ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ, ʝʪʦ ʟʘʱʦ ʝ ʪʨʫʜʥʦ ʜʘ ʩʝ ʩʨʘʚʥʷʚʘʪ 

ʨʝʟʫʣʪʘʪʠʪʝ ʧʦʣʫʯʝʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʘʚʪʦʨʠ. ʊʦʚʘ ʝ ʠ ʦʩʥʦʚʥʘʪʘ ʧʨʠʯʠʥʘ ʝʜʥʘ ʦʪ 

ʟʘʜʘʯʠʪʝ ʥʘ ʪʘʟʠ ʨʘʙʦʪʘ ʜʘ ʙʲʜʝ ʠʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʨʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ 

ʙʲʣʛʘʨʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ ʟʘ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʫ ʥʘʩ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠ 

ʤʝʪʦʜʠʢʠ. ʂʦʥʢʨʝʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʱʝ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ 

ʠ ʜʠʩʢʫʪʠʨʘʥʠ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʛʣʘʚʘ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʤʥʦʛʦ ʘʚʪʦʨʠ, ʘ ʠ ʥʘʰʠʪʝ ʩʦʙʩʪʚʝʥʠ 

ʧʦʢʘʟʚʘʪ, ʯʝ ʪʝʟʠ ʩʪʦʡʥʦʩʪʠ ʥʷʤʘʪ ʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ, ʘ ʧʦʢʘʟʚʘʪ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ Poisson. ʈʝʟʫʣʪʘʪʠʪʝ ʟʘ ʧʦʚʪʦʨʷʝʤʦʩʪ ʥʘ ʪʝʩʪʘ ʩʘ ʜʦʙʨʠ(21), 

ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ ʜʦʩʪʦʚʝʨʥʦʩʪ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʧʨʠ ʥʝʛʦʣʝʤʠ 

ʠʥʪʝʨʠʥʜʠʚʠʜʫʘʣʥʠ ʦʪʢʣʦʥʝʥʠʷ.  

ʉʧʨʘʚʝʜʣʠʚʦ ʝ ʜʘ ʩʝ ʟʘʜʘʜʝ ʚʲʧʨʦʩʲʪ ʢʦʠ ʜʨʫʛʠ ʬʘʢʪʦʨʠ, ʦʩʚʝʥ 

ʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʟʘ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʚʣʠʷʷʪ ʚʲʨʭʫ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ. ɺʲʚ ʚʨʲʟʢʘ ʩ ʪʦʚʘ ʨʝʜʠʮʘ ʘʚʪʦʨʠ 
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ʩʘ ʧʨʦʫʯʠʣʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʦʣʘ, ʚʲʟʨʘʩʪʪʘ, ʪʝʛʣʦʪʦ ʠ ʜʨʫʛʠ ʬʠʟʠʯʝʩʢʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʣʠʮʘ(9).  

ɺʘʞʝʥ ʬʘʢʪʦʨ ʚ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʝ ʚʲʟʨʘʩʪʪʘ. 

ɹʝʟ ʩʲʤʥʝʥʠʝ ʩ ʚʲʟʨʘʩʪʪʘ ʥʘʤʘʣʷʚʘʪ ʨʘʚʥʦʚʝʩʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ(52). 

ʇʨʝʜʧʦʣʘʛʘʪ ʩʝ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʠʥʚʦʣʫʪʠʚʥʠ ʧʨʦʤʝʥʠ ʚ ʩʠʩʪʝʤʠʪʝ, ʨʝʛʫʣʠʨʘʱʠ 

ʨʘʚʥʦʚʝʩʠʝʪʦ, ʧʦ-ʩʧʝʮʠʘʣʥʦ ʮʝʥʪʨʘʣʥʠʪʝ ʠʥʪʝʛʨʘʪʠʚʥʠ ʧʨʦʮʝʩʠ(12). ɼʨʫʛʠ 

ʘʚʪʦʨʠ ʠʟʪʲʢʚʘʪ ʥʘʤʝʩʘʪʘ ʥʘ ʬʘʢʪʦʨʠ ʢʘʪʦ ʦʩʪʝʦʧʦʨʦʟʘʪʘ, ʤʫʩʢʫʣʥʘ ʩʣʘʙʦʩʪ ʠ ʪ. 

ʅ(14). ɺʲʟʨʘʩʪʦʚʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʩʘ ʠʟʚʝʩʪʥʠ ʢʘʪʦ ʧʨʝʩʙʠʘʩʪʘʟʠʩ. 

ʇʦʚʝʯʝʪʦ ʘʚʪʦʨʠ ʦʧʠʩʚʘʪ ʦʧʨʝʜʝʣʝʥʠ ʥʘʨʫʰʝʥʠʷ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʩ ʚʲʟʨʘʩʪʪʘ, 

ʜʨʫʛʠ ʥʝ ʦʪʢʨʠʚʘʪ ʟʥʘʯʠʤʠ ʧʨʦʤʝʥʠ. ʅʘʡ-ʦʙʱʦ ʥʘʨʫʰʝʥʠʷʪʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʩ 

ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʩʢʦʨʦʩʪʪʘ ʠ ʯʝʩʪʦʪʘʪʘ ʥʘ ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ ʎʊ, ʦʩʦʙʝʥʦ ʚ ʧʨʝʜʥʦ-

ʟʘʜʥʘ ʧʦʩʦʢʘ. ɸʢʦ ʤʦʞʝ ʛʨʘʬʠʯʥʦ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʨʘʚʥʦʚʝʩʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ 

ʢʘʪʦ ʬʫʥʢʮʠʷ ʦʪ ʚʲʟʨʘʩʪʪʘ ʩʝ ʚʠʞʜʘ, ʯʝ ʢʨʠʚʘʪʘ ʥʘʨʘʩʪʚʘ ʚ ʜʝʪʩʢʘʪʘ ʚʲʟʨʘʩʪ, ʢʘʪʦ 

ʜʦʩʪʠʛʘ ʩʪʦʡʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʟʨʷʣʘʪʘ ʚʲʟʨʘʩʪ ʥʘ 7- 8 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. 

ʂʨʠʚʘʪʘ ʧʨʦʤʝʥʷ ʩʚʦʷ ʭʦʜ ʥʘʜʦʣʫ ʩʣʝʜ 60 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. ʃʫʯʠʭʠʥ ʠ ʇʘʪʨʠʥ 

(7) ʩʲʱʦ ʠʟʫʯʘʚʘʪ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʧʨʦʤʝʥʠ ʚʲʚ ʚʲʟʨʘʩʪʦʚ ʘʩʧʝʢʪ. ʊʝ ʠʟʩʣʝʜʚʘʪ 

ʥʝ ʩʘʤʦ ʩʪʘʪʠʯʥʦʪʦ, ʥʦ ʠ ʢʠʥʝʪʠʯʥʦʪʦ ʨʘʚʥʦʚʝʩʠʝ. ʇʨʠ ʨʘʟʚʠʪʠʝ ʥʘ ʚʲʟʨʘʩʪʦʚʠ 

ʠʟʤʝʥʝʥʠʷ, ʦʛʨʘʥʠʯʘʚʘʱʠ ʘʜʘʧʪʘʮʠʦʥʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ, ʢʘʢʪʦ ʠ ʚ ʥʘʯʘʣʥʠʪʝ 

ʩʪʘʜʠʠ ʥʘ ʧʘʪʦʣʦʛʠʯʥʠʪʝ ʧʨʦʮʝʩʠ, ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ ʠ ʧʦ-ʦʪʯʝʪʣʠʚʦ ʩʝ ʫʚʨʝʞʜʘ 

ʢʠʥʝʪʠʯʥʦʪʦ ʨʘʚʥʦʚʝʩʠʝ, ʜʦʢʘʪʦ ʩʪʘʪʠʯʥʦʪʦ ʩʝ ʠʟʤʝʥʷ ʧʦ-ʤʘʣʢʦ ʠ ʜʦ ʦʧʨʝʜʝʣʝʥ 

ʧʨʝʜʝʣ ʤʦʞʝ ʜʘ ʦʩʪʘʥʝ ʥʝʧʨʦʤʝʥʝʥʦ. ʉʲʱʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʣʫʯʘʚʘ ʠ Norre (206). 

ʊʦʡ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʢʦʤʧʝʥʩʘʮʠʷʪʘ, ʢʘʪʦ ʝʜʠʥ ʘʢʪʠʚʝʥ ʮʝʥʪʨʘʣʝʥ ʧʨʦʮʝʩ ʝ 

ʥʘʨʫʰʝʥʘ ʧʨʠ ʚʲʟʨʘʩʪʥʠʪʝ, ʚʝʨʦʷʪʥʦ ʧʦʨʘʜʠ ʥʘʤʘʣʝʥʠ ʘʜʘʧʪʘʪʠʚʥʠ 

ʚʲʟʤʦʞʥʦʩʪʠ. ʀʥʪʝʨʝʩʝʥ ʝ ʬʘʢʪʘ, ʯʝ ʟʨʠʪʝʣʥʘʪʘ ʢʦʤʧʝʥʩʘʮʠʷ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ 

ʬʫʥʢʮʠʷ ʤʥʦʛʦ ʩʣʘʙʦ ʩʝ ʫʚʨʝʞʜʘ ʩ ʚʲʟʨʘʩʪʪʘ. 

ɼʘʥʥʠʪʝ ʦʪʥʦʩʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʦʣʘ ʚʲʨʭʫ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʩʘ 

ʧʨʦʪʠʚʦʨʝʯʠʚʠ. ʉʧʦʨʝʜ ʥʷʢʦʠ ʘʚʪʦʨʠ ʧʦʣʦʚʠ ʨʘʟʣʠʯʠʷ ʥʝ ʩʲʱʝʩʪʚʫʚʘʪ. ɼʨʫʛʠ 

ʦʧʠʩʚʘʪ ʪʘʢʠʚʘ ʨʘʟʣʠʢʠ. ʅʘʧʨʠʤʝʨ ʩʤʷʪʘ ʩʝ, ʯʝ ʧʨʠ ʤʲʞʝʪʝ ʩʢʦʨʦʩʪʪʘ ʥʘ 

ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʝ ʧʦ-ʚʠʩʦʢʘ. Sugano (241) ʫʩʪʘʥʦʚʷʚʘ, ʯʝ 

ʞʝʥʠʪʝ ʩʘ ʧʦ-ʩʪʘʙʠʣʥʠ. ɼʨʫʛʠ ʘʚʪʦʨʠ ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʧʲʪʷʪ ʧʨʠ ʤʲʞʝʪʝ ʝ ʧʦ-

ʛʦʣʷʤ, ʪʝ ʠʤʘʪ ʧʦ-ʤʘʣʢʠ ʦʪʢʣʦʥʝʥʠʷ ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ ʠ ʧʦ-ʛʦʣʝʤʠ ʚ ʣʘʪʝʨʘʣʥʘ 

ʧʦʩʦʢʘ.  

ʀ ʧʨʠ ʪʝʛʣʦʪʦ ʧʦʣʦʞʝʥʠʝʪʦ ʝ ʩʲʱʦʪʦ - ʥʷʢʦʠ ʘʚʪʦʨʠ ʩʤʷʪʘʪ, ʯʝ ʪʦ ʥʷʤʘ 

ʚʣʠʷʥʠʝ, ʜʨʫʛʠ - ʯʝ ʠʤʘ. ʉʤʷʪʘ ʩʝ, ʯʝ ʠʥʜʠʚʠʜʠʪʝ ʩ ʥʘʜʥʦʨʤʝʥʦ ʪʝʛʣʦ ʩʘ ʧʦ-
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ʥʝʩʪʘʙʠʣʥʠ, ʢʦʝʪʦ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʧʦ-ʛʦʣʝʤʠ ʦʩʮʠʣʘʮʠʠ ʥʘ ʎʊ. ɺ ʢʨʘʡʥʘ ʩʤʝʪʢʘ 

ʦʙʱʦʧʨʠʝʪʦ ʝ ʤʥʝʥʠʝʪʦ, ʯʝ ʜʦʨʠ ʪʝʛʣʦʪʦ ʥʘ ʧʘʮʠʝʥʪʘ ʜʘ ʠʤʘ ʥʷʢʘʢʚʦ ʚʣʠʷʥʠʝ 

ʚʲʨʭʫ ʨʘʚʥʦʚʝʩʥʘʪʘ ʩʪʘʙʠʣʥʦʩʪ, ʪʦ ʝ ʤʘʣʢʦ.  

ɺʠʩʦʯʠʥʘʪʘ ʠʤʘ ʩʣʘʙʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ(20). 

ɽʩʪʝʩʪʚʝʥʦ, ʠʟʚʝʩʪʥʦ ʚʣʠʷʥʠʝ ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʦʯʘʢʚʘ, ʜʦʢʦʣʢʦʪʦ ʧʨʠ ʧʦ-ʚʠʩʦʢʠʪʝ 

ʭʦʨʘ ʎʊ ʝ ʨʘʟʧʦʣʦʞʝʥ ʧʦ-ʚʠʩʦʢʦ, ʘ ʪʦʚʘ ʝ ʜʝʩʪʘʙʠʣʠʟʠʨʘʱ ʬʘʢʪʦʨ. Sugano 

ʦʪʢʨʠʚʘ ʪʘʢʘʚʘ ʟʘʚʠʩʠʤʦʩʪ, ʜʦʢʘʪʦ ʧʦʚʝʯʝʪʦ ʘʚʪʦʨʠ ʷ ʦʪʭʚʲʨʣʷʪ ʦʪ ʧʨʘʢʪʠʯʝʩʢʘ 

ʛʣʝʜʥʘ ʪʦʯʢʘ. ʏʨʝʟ EMG ʠʟʩʣʝʜʚʘʥʠʷ ʥʷʢʦʠ ʘʚʪʦʨʠ ʦʪʢʨʠʚʘʪ ʦʙʨʘʪʥʘʪʘ 

ʟʘʚʠʩʠʤʦʩʪ. 

ʉʪʘʙʠʣʥʦʩʪʪʘ ʥʘ ʯʦʚʝʢ ʩʝ ʚʣʠʷʝ ʠ ʦʪ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʢʨʘʢʘʪʘ. 

ʆʪʙʝʣʷʟʘʥʦ ʝ, ʯʝ ʧʨʠ ʧʦ-ʰʠʨʦʢʦ ʧʦʩʪʘʚʷʥʝ ʥʘ ʩʪʲʧʘʣʘʪʘ ʥʘʤʘʣʷʚʘʪ ʩʪʨʘʥʠʯʥʠʪʝ 

ʦʩʮʠʣʘʮʠʠ ʥʘ ʎʊ. ʉʧʦʨʝʜ Edwards ( ʚ 151) ʝ ʙʝʟ ʟʥʘʯʝʥʠʝ ʜʘʣʠ ʧʘʮʠʝʥʪʘ ʝ ʩ 

ʦʙʫʚʢʠ ʠʣʠ ʥʝ. ɼʨʫʛʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʧʦ-ʥʝʩʪʘʙʠʣʥʠ ʩ 

ʦʙʫʚʢʠ ʩ ʜʝʙʝʣʠ, ʤʝʢʠ ʧʦʜʤʝʪʢʠ (ʤʘʨʘʪʦʥʢʠ). ʊʦʟʠ ʬʘʢʪ ʝ ʦʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ 

ʧʨʠ ʚʲʟʨʘʩʪʥʠ ʭʦʨʘ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʥʦʩʷʪ ʫʜʦʙʥʠ ʦʙʫʚʢʠ ʩ ʪʲʥʢʠ ʧʦʜʤʝʪʢʠ ʟʘ ʜʘ 

ʧʦʜʦʙʨʷʪ ʢʦʥʪʘʢʪʘ ʩʲʩ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʠ ʩʲʦʪʚʝʪʥʦ ʝʢʩʪʝʨʦʨʝʮʝʧʮʠʷʪʘ ʦʪ 

ʩʪʲʧʘʣʘʪʘ. ʅʦʩʝʥʝʪʦ ʥʘ ʚʠʩʦʢʠ ʪʦʢʦʚʝ ʝ ʬʘʢʪʦʨ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʧʦʚʣʠʷʝ ʥʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʠʤʘ ʢʨʠʪʠʯʥʘ ʚʠʩʦʯʠʥʘ ʥʘ 

ʪʦʢʘ, ʧʨʠ ʢʦʷʪʦ ʩʝ ʧʨʦʤʝʥʷ ʨʘʚʥʦʚʝʩʥʘʪʘ ʩʪʨʘʪʝʛʠʷ. ʉʧʦʨʝʜ ʧʦʚʝʯʝʪʦ ʘʚʪʦʨʠ ʪʘʟʠ 

ʢʨʠʪʠʯʥʘ ʪʦʯʢʘ ʝ ʧʨʠ ʧʦʚʜʠʛʘʥʝ ʥʘ ʩʪʲʧʘʣʦʪʦ ʧʦʚʝʯʝ ʦʪ 32
0
. ʀʟʩʣʝʜʚʘʥʦ ʝ ʠ 

ʧʦʣʦʞʝʥʠʝ ʥʘ ʩʪʲʧʘʣʘʪʘ, ʧʨʠ ʢʦʝʪʦ ʩ ʧʨʠʙʨʘʥʠ ʧʝʪʠ ʧʨʲʩʪʠʪʝ ʩʝ ʨʘʟʪʚʘʨʷʪ 

ʩʲʦʪʚʝʪʥʦ ʦʪ 30
0
 ʜʦ 90

0
. ʆʪʙʝʣʷʟʘʥʘ ʝ ʪʝʥʜʝʥʮʠʷ ʧʨʠ ʧʦ-ʰʠʨʦʢʦ ʨʘʟʪʚʦʨʝʥʠ 

ʧʨʲʩʪʠ ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʎʊ ʜʘ ʩʝ ʠʟʤʝʩʪʚʘ ʜʦʨʟʘʣʥʦ, ʢʲʤ ʧʝʪʠʪʝ.  

ʀʟʩʣʝʜʚʘʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʠ ʥʘ ʨʝʜʠʮʘ ʜʨʫʛʠ ʬʘʢʪʦʨʠ ʚʲʨʭʫ ʨʘʚʥʦʚʝʩʠʝʪʦ, 

ʥʘʧʨʠʤʝʨ ʜʠʭʘʪʝʣʥʠʷ ʨʠʪʲʤ, ʪʝʤʧʦʨʦʤʘʥʜʠʙʫʣʘʨʥʘ ʘʨʪʠʢʫʣʘʮʠʷ (ʜʲʚʯʝʥʝ), 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʥʠʢʦʪʠʥʘ ʠ ʘʣʢʦʭʦʣʘ(56), ʥʘ ʥʷʢʦʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʚʨʝʜʥʦʩʪʠ, 

ʘʢʪʠʚʝʥ ʩʧʦʨʪ, ʤʦʤʝʥʪʥʦ ʝʤʦʮʠʦʥʘʣʥʦ ʩʲʩʪʦʷʥʠʝ ʠ ʜʨ.  

2.4. ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʚ ʥʘʫʯʥʘʪʘ ʠ ʢʣʠʥʠʯʥʘ 
ʧʨʘʢʪʠʢʘ 

ʇʨʠ ʦʮʝʥʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʠʝ ʤʦʞʝʤ 

ʜʘ ʨʘʟʛʣʝʞʜʘʤʝ ʪʷʭʥʘʪʘ ʟʥʘʯʠʤʦʩʪ ʚ ʜʚʘ ʘʩʧʝʢʪʘ:  

1. ɼʘʣʠ ʜʘʚʘʪ ʜʦʩʪʘʪʲʯʥʦ ʩʚʝʜʝʥʠʷ ʟʘ ʥʘʣʠʯʠʝ ʥʘ 

ʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ (ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ) ʠ  
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2. ɼʘʣʠ ʜʘʚʘʪ ʜʦʩʪʘʪʲʯʥʦ ʜʘʥʥʠ ʟʘ ʧʦʩʪʘʚʷʥʝ ʥʘ ʪʦʯʥʘ 

ʜʠʘʛʥʦʟʘ (ʩʧʝʮʠʬʠʯʥʦʩʪ).  

ʉʧʦʨʝʜ ʘʚʪʦʨʠʪʝ ʥʘ ʝʜʥʦ ʛʦʣʷʤʦ ʠʟʩʣʝʜʚʘʥʝ (63, 64) ʩʧʝʮʠʬʠʯʥʦʩʪʪʘ ʠ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʝ 50%.  

ʇʨʘʚʝʥʠ ʩʘ ʨʝʜʠʮʘ ʦʧʠʪʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʜʘ ʩʝ 

ʩʠʩʪʝʤʘʪʠʟʠʨʘʪ ʩʧʦʨʝʜ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʥʷʢʦʠ ʧʦʢʘʟʘʪʝʣʠ, ʜʘ ʩʝ ʦʧʠʰʘʪ ʥʷʢʦʠ 

ñʤʦʜʝʣʠò, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ(16), ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʦʧʨʝʜʝʣʝʥʠ 

ʥʦʟʦʣʦʛʠʯʥʠ ʝʜʠʥʠʮʠ ʠʣʠ ʜʘ ʩʝ ʩʨʘʚʥʷʪ ʩ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʷʢʦʠ ʨʫʪʠʥʥʠ 

ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʠ ʪʝʩʪʦʚʝ (ʥʘʧʨʠʤʝʨ ENG, 19). ʅʘʡ-ʦʙʱʦʪʦ ʟʘʢʣʶʯʝʥʠʝ ʝ, ʯʝ 

ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʝ ʮʝʥʝʥ ʤʝʪʦʜ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʚʝʩʪʠʙʫʣʘʨʝʥ ʜʝʬʠʮʠʪ ʜʦʨʠ 

ʧʨʠ ʥʷʢʦʠ ʧʘʮʠʝʥʪʠ ʙʝʟ ʦʪʢʣʦʥʝʥʠʷ ʚʲʚ VOR, ʥʦ ʚʩʝ ʧʘʢ ʧʨʝʜʦʩʪʘʚʷ ʧʦ-ʩʢʦʨʦ 

ʜʦʧʲʣʥʠʪʝʣʥʘ, ʦʪʢʦʣʢʦʪʦ ʦʩʥʦʚʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʜʠʩʬʫʥʢʮʠʷ. 

ʉʪʘʪʠʯʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʝ ʧʦ-ʯʫʚʩʪʚʠʪʝʣʥʘ ʧʨʠ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʧʝʨʠʬʝʨʥʘ 

ʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ, ʦʪʢʦʣʢʦʪʦ ʜʠʥʘʤʠʯʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ. ʆʩʦʙʝʥʦ 

ʮʝʥʥʠ ʩʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʜʘʥʥʠ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʢʦʤʧʝʥʩʘʮʠʷ ʥʘ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. 

2.4.1. ɼʠʘʛʥʦʩʪʠʯʥʘ ʟʥʘʯʠʤʦʩʪ ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ 

ʅʷʢʦʠ ʦʪ ʧʘʨʘʤʝʪʨʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʩʘ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʠ ʠ ʜʘʚʘʪ ʝʜʥʦʧʦʩʦʯʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʊʘʢʠʚʘ ʩʘ ʥʘʧʨʠʤʝʨ ʧʲʪʷʪ ʠ 

ʩʢʦʨʦʩʪʪʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʧʣʦʱʪʘ (S) ʠ ʧʲʪʷ (L ) ʧʨʠʥʘʜʣʝʞʘʪ ʢʲʤ ʨʘʟʣʠʯʥʠ 

ʘʩʧʝʢʪʠ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ɸʙʥʦʨʤʥʘʪʘ ʧʣʦʱ ʝ ʫʢʘʟʘʪʝʣ ʟʘ ʫʚʨʝʜʝʥʘ 

ʬʫʥʢʮʠʷ ʥʘ ʧʦʩʪʫʨʘʣʥʘʪʘ ʩʠʩʪʝʤ, ʟʘ ʣʠʧʩʘ ʥʘ ʧʨʝʮʠʟʥʦʩʪ. ɸʢʦ ʝ ʥʘʣʠʮʝ ʦʛʨʦʤʝʥ 

ʨʘʟʤʘʭ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ (ʧʦʚʝʯʝ ʦʪ 10 ʧʲʪʠ ʥʘʜ ʥʦʨʤʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ), ʤʦʞʝ 

ʜʘ ʩʝ ʧʦʜʦʟʠʨʘ ʫʚʨʝʜʝʥʘ ʤʘʣʢʦʤʦʟʲʯʥʘ ʬʫʥʢʮʠʷ ʠʣʠ ʧʦ-ʚʝʨʦʷʪʥʦ - ʟʘʩʠʣʝʥ 

ʢʦʨʪʠʢʘʣʝʥ ʢʦʥʪʨʦʣ (ʩʠʤʫʣʘʮʠʷ). ʆʪ ʩʚʦʷ ʩʪʨʘʥʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʥʦʨʤʘʣʥʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʩʘʤʦ ʧʦ ʩʝʙʝ ʩʠ ʥʝ ʝ ʜʦʢʘʟʘʪʝʣʩʪʚʦ ʟʘ ʥʦʨʤʘʣʥʦ 

ʜʝʡʩʪʚʘʱʘ ʨʘʚʥʦʚʝʩʥʘ ʩʠʩʪʝʤʘ. ɺʘʞʥʦ ʝ ʧʣʦʱʪʘ ʜʘ ʩʝ ʩʨʘʚʥʠ ʩ ʧʲʪʷ L. 

ʉʲʦʪʥʦʰʝʥʠʝʪʦ S/L  ʝ ʦʩʦʙʝʥʦ ʚʘʞʥʦ, ʪʦ ʦʪʨʘʟʷʚʘ ʝʥʝʨʛʠʷʪʘ, ñʧʨʦʠʟʚʝʜʝʥʘò ʦʪ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʩʠʩʪʝʤʘ.  

ʏʝʩʪʦʪʘʪʘ ʠ ʘʤʧʣʠʪʫʜʘʪʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʲʱʦ ʩʘ ʥʝʟʘʚʠʩʠʤʠ ʦʪ ʧʲʪʷ ʠʣʠ 

ʩʢʦʨʦʩʪʪʘ. ʇʨʠ ʥʦʨʤʘʣʝʥ ʩʪʦʝʞ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ:  

1. ɹʲʨʟʠ, ʤʘʣʢʠ ʦʪʢʣʦʥʝʥʠʷ, ʢʦʥʪʨʦʣʠʨʘʥʠ ʦʪ 

ʧʨʦʧʨʠʦʨʝʮʝʧʪʦʨʠʪʝ ʠ  



 42 

2. ɹʘʚʥʠ, ʛʦʣʝʤʠ ʢʦʣʝʙʘʥʠʷ, ʦʩʥʦʚʥʦ ʢʦʥʪʨʦʣʠʨʘʥʠ ʦʪ 

ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ.  

ʅʝʩʪʘʙʠʣʥʦʩʪʪʘ ʢʘʪʦ ʮʷʣʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʛʦʣʷʤʘ ʘʤʧʣʠʪʫʜʘ ʠ ʧʦ-

ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʥʘ ʦʪʢʣʦʥʝʥʠʷʪʘ. ɺʠʩʦʢʘʪʘ ʘʤʧʣʠʪʫʜʘ ʧʨʠ ʥʠʩʢʠ ʯʝʩʪʦʪʠ ʝ 

ʭʘʨʘʢʪʝʨʥʘ ʟʘ ʣʘʙʠʨʠʥʪʥʠ ʫʚʨʝʞʜʘʥʠʷ. ʅʠʩʢʘ ʘʤʧʣʠʪʫʜʘ ʧʨʠ ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ 

ʫʢʘʟʚʘ ʩʚʨʲʭʬʫʥʢʮʠʷ ʥʘ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʘʪʘ ʩʠʩʪʝʤʘ. ʈʘʟʣʠʯʥʠʪʝ ʘʚʪʦʨʠ ʩʘ 

ʫʩʪʘʥʦʚʠʣʠ ʩʣʝʜʥʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʘʤʧʣʠʪʫʜʘʪʘ ʠ ʯʝʩʪʦʪʘʪʘ ʥʘ 

ʦʪʢʣʦʥʝʥʠʷʪʘ: 

Â ʧʝʨʠʬʝʨʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ: ʩʲʩ ʟʘʪʚʦʨʝʥʠ ʦʯʠ 

ʧʨʝʦʙʣʘʜʘʚʘʪ ʧʠʢʦʚʝ ʚ ʠʥʪʝʨʚʘʣʘ 0,2- 0,3 Hz. 

Â ʤʘʣʢʦʤʦʟʲʯʥʘ ʧʘʪʦʣʦʛʠʷ: ʧʠʢʦʚʝ ʥʘʜ 2 Hz. ʅʷʢʦʣʢʦ ʧʠʢʘ ʚ 

ʧʨʝʜʥʦ-ʟʘʜʥʘ ʧʦʩʦʢʘ ʠ ʝʜʠʥ ʚ ʩʪʨʘʥʠʯʥʘ (3 Hz).  

Â ʤʦʟʲʯʥʠ ʣʝʟʠʠ: ʘʥʛʘʞʠʨʘʥʝ ʥʘ ʧʦʯʪʠ ʮʝʣʠʷ ʯʝʩʪʦʪʝʥ 

ʜʠʘʧʘʟʦʥ, ʩ ʧʨʝʦʙʣʘʜʘʚʘʥʝ ʥʘ ʯʝʩʪʦʪʠʪʝ 3 Hz. 

Â ʧʘʨʢʠʥʩʦʥʦʚʘ ʙʦʣʝʩʪ: ʤʥʦʛʦ ʥʠʩʢʦʯʝʩʪʦʪʥʠ ʧʠʢʦʚʝ. 

Â ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʘ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ: 2 ʠ 2,5 Hz ʚ ʜʚʝʪʝ 

ʧʦʩʦʢʠ.  

Â ʩʲʜʦʚʠ ʤʦʟʲʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ: ʥʷʤʘ ʭʘʨʘʢʪʝʨʥʘ ʢʘʨʪʠʥʘ. 

ɺʩʝʦʙʱʦ ʝ ʩʪʘʥʦʚʠʱʝʪʦ, ʯʝ ʜʦʢʘʪʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʥʝ 

ʜʘʚʘ ʜʦʩʪʘʪʲʯʥʦ ʜʘʥʥʠ ʟʘ ʪʦʧʠʯʥʘ ʠ ʥʦʟʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʜʘʜʝʥʠ ʧʘʪʦʣʦʛʠʯʥʠ 

ʧʨʦʮʝʩʠ, ʪʦ ʫʩʣʦʞʥʷʚʘʥʝʪʦ ʠ ʩ ʨʘʟʣʠʯʥʠ ʥʘʪʦʚʘʨʚʘʱʠ ʠ ʜʝʩʪʘʙʠʣʠʟʠʨʘʱʠ 

ʪʝʭʥʠʢʠ ʷ ʧʨʘʚʠ ʤʥʦʛʦ ʧʦ-ʠʥʬʦʨʤʘʪʠʚʥʘ. ɽʪʦ ʟʘʱʦ ʨʝʜʠʮʘ ʘʚʪʦʨʠ ʧʨʝʜʣʘʛʘʪ 

ʪʝʩʪ-ʙʘʪʝʨʠʠ (ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʪʝʩʪʦʚʝ) ʟʘ ʧʨʝʮʠʟʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ 

ʬʫʥʢʮʠʷ ʚ ʢʣʠʥʠʯʝʥ ʘʩʧʝʢʪ. Diener et al. (67-72) ʟʘʢʣʶʯʘʚʘʪ, ʯʝ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ 

ʨʘʚʥʦʚʝʩʠʝʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʜʝʩʪʘʙʠʣʠʟʠʨʘʱʠ ʪʝʭʥʠʢʠ 

(ʥʠʩʢʦʯʝʩʪʦʪʥʦ ʪʝʩʪʫʚʘʥʝ), ʧʨʠ ʢʦʥʬʣʠʢʪʥʠ ʩʝʥʟʦʨʥʠ ʫʩʣʦʚʠʷ ʠʣʠ ʧʨʠ 

ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʝʜʥʘ ʠʣʠ ʜʚʝ ʦʪ ʩʠʩʪʝʤʠʪʝ, ʨʝʛʫʣʠʨʘʱʠ ʨʘʚʥʦʚʝʩʠʝʪʦ (ʪʝʩʪ ʟʘ 

ʩʝʥʟʦʨʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ). ʅʘʡ-ʣʝʩʥʦ ʪʦʚʘ ʩʝ ʧʦʩʪʠʛʘ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ ʩ ʆʆ ʠ ɿʆ. 

ʇʨʠ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʠ ʩʝ ʧʦʣʫʯʘʚʘ Rq, ʢʦʡʪʦ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ ʝ ʥʘʜ 1. ʆʙʨʘʪʥʠʷʪ 

ʩʣʫʯʘʡ ʩʝ ʥʘʨʠʯʘ ñcecite posturaleò, ʧʨʠ ʢʦʝʪʦ ʟʨʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘʪʨʫʜʥʷʚʘ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ʇʘʮʠʝʥʪʠʪʝ ʩ ʫʚʨʝʜʝʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʬʫʥʢʮʠʷ ʠʤʘʪ ʧʦ-

ʛʦʣʝʤʠ ʢʦʣʝʙʘʥʠʷ ʩʲʩ ɿʆ ʠ ʩʲʦʪʚʝʪʥʦ ʧʦ- ʛʦʣʷʤ Rq. ʊʦʚʘ ʧʦʢʘʟʚʘ ʪʷʭʥʘʪʘ ʧʦ-

ʛʦʣʷʤʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʟʨʝʥʠʝʪʦ ʧʨʠ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ. ʇʘʮʠʝʥʪʠ ʩ 

ʥʘʨʫʰʝʥʦ ʨʘʚʥʦʚʝʩʠʝ, ʥʦ ʩ Rq ʙʣʠʟʲʢ ʜʦ ʥʦʨʤʘʪʘ, ʢʘʢʪʦ ʥʘʧʨʠʤʝʨ ʧʨʠ 
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ʦʨʪʦʩʪʘʪʠʯʥʘ ʭʠʧʦʪʦʥʠʷ ʠʣʠ ʤʘʣʢʦʤʦʟʲʯʥʘ ʘʪʘʢʩʠʷ ʤʦʛʘʪ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʜʘ ʙʲʜʘʪ 

ʦʪʛʨʘʥʠʯʝʥʠ ʦʪ ʧʘʮʠʝʥʪʠ ʩ ʚʝʩʪʠʙʫʣʘʨʥʠ ʟʘʙʦʣʷʚʘʥʠʷ.  

ʀʤʘ ʜʚʘ ʥʘʯʠʥʘ ʜʘ ʩʝ ʥʘʨʫʰʠ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʘʪʘ ʘʬʝʨʝʥʪʘʮʠʷ - ʠʣʠ ʯʨʝʟ 

ʩʪʲʧʚʘʥʝ ʚʲʨʭʫ ʜʝʙʝʣʘ ʤʝʢʘ ʧʦʜʣʦʞʢʘ, ʠʣʠ ʯʨʝʟ ʚʠʙʨʘʮʠʦʥʥʠ ʪʝʭʥʠʢʠ. ʏʨʝʟ 

ʢʦʤʙʠʥʠʨʘʥʝ ʥʘ ʣʝʩʥʦ ʠʟʧʲʣʥʠʤʠ ʪʝʭʥʠʢʠ, Norre (203, 204) ʧʨʝʜʣʘʛʘ ʪʝʩʪ-

ʙʘʪʝʨʠʷ, ʢʦʷʪʦ ʝ ʦʩʦʙʝʥʦ ʠʥʬʦʨʤʘʪʠʚʥʘ ʟʘ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ 

ʧʝʨʠʬʝʨʥʘ ʠ ʮʝʥʪʨʘʣʥʘ ʧʘʪʦʣʦʛʠʷ. ʊʝʟʠ ʪʝʩʪʦʚʝ ʩʘ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

  ʅʦʨʤʘʣʝʥ ʩʪʦʝʞ, ʦʪʚʦʨʝʥʠ ʦʯʠ. 

  ʅʦʨʤʘʣʝʥ ʩʪʦʝʞ, ʟʘʪʚʦʨʝʥʠ ʦʯʠ. 

  ʅʦʨʤʘʣʝʥ ʩʪʦʝʞ, ʟʘʪʚʦʨʝʥʠ ʦʯʠ, ʛʣʘʚʘ ʚ ʜʦʨʟʘʣʥʘ ʬʣʝʢʩʠʷ. 

  ʂʘʢʪʦ 1, ʥʦ ʩʪʦʝʞ ʚʲʨʭʫ ʜʝʙʝʣ (10 ʩʤ) ʜʫʥʘʧʨʝʥ. 

  ʂʘʢʪʦ 2 ʠ 4. 

  ʂʘʢʪʦ 3 ʠ 4. 

 ʇʨʠ ʧʘʮʠʝʥʪʠ ʩ ʚʝʩʪʠʙʫʣʘʨʝʥ ʜʝʬʠʮʠʪ (ʥʘʧʨʠʤʝʨ ʩʣʝʜ ʣʘʙʠʨʠʥʪʝʢʪʦʤʠʷ, 

ʩ ʤʝʥʠʝʨʦʚʘ ʙʦʣʝʩʪ ʠ ʜʨ.) ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʩʣʝʜʥʘʪʘ ʟʘʚʠʩʠʤʦʩʪ: 

 ʊʝʩʪ 1: ʥʦʨʤʘʣʥʠ ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ. 

 ʊʝʩʪ 2: ʦʪʢʣʦʥʝʥʠʷʪʘ ʥʘʨʘʩʪʚʘʪ ʩ 50- 100%. 

 ʊʝʩʪ 3: ʧʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʥʘʨʘʩʪʚʘʪ ʦʪʢʣʦʥʝʥʠʷʪʘ, ʥʦ ʚʩʝ 

ʦʱʝ ʤʦʛʘʪ ʜʘ ʧʘʟʷʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʨʘʚʥʦʚʝʩʠʝ. 

 ʊʝʩʪ 4: ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʧʘʟʷʪ ʨʘʚʥʦʚʝʩʠʝ ʙʝʟ ʯʫʞʜʘ ʧʦʤʦʱ. 

 ʊʝʩʪ 5: ʛʦʣʷʤʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ ʦʪʢʣʦʥʝʥʠʷʪʘ. 

ʉʪʝʧʝʥʪʘ ʥʘ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʦʪʢʣʦʥʝʥʠʷʪʘ ʟʘʚʠʩʠ ʦʪ ʩʪʝʧʝʥʪʘ ʥʘ 

ʚʝʩʪʠʙʫʣʘʨʥʠʷ ʜʝʬʠʮʠʪ. 

 ʊʝʩʪ 6: ʧʦʚʝʯʝʪʦ ʧʘʮʠʝʥʪʠ ʥʝ ʤʦʛʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʜʘ ʧʘʟʷʪ 

ʨʘʚʥʦʚʝʩʠʝ ʠ ʧʘʜʘʪ. 

ɸʚʪʦʨʠʪʝ ʠʥʪʝʨʧʨʝʪʠʨʘʪ ʪʝʟʠ ʨʝʟʫʣʪʘʪʠ ʪʘʢʘ: ʜʦʢʦʣʢʦʪʦ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ 

ʟʨʠʪʝʣʥʘʪʘ ʠ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʘʪʘ ʩʠʩʪʝʤʠ (ʛʣʝʟʝʥʥʘ ʩʪʘʚʘ, ʩʪʲʧʘʣʘ) ʝ ʟʘʧʘʟʝʥʘ, 

ʧʘʮʠʝʥʪʠʪʝ ʤʦʛʘʪ ʜʘ ʧʘʟʷʪ ʨʘʚʥʦʚʝʩʠʝ. ʇʨʠ ʢʦʤʙʠʥʠʨʘʥʦ ʫʚʨʝʞʜʘʥʝ ʥʘ ʜʚʝ ʦʪ 

ʪʷʭ (ʪʝʩʪ 5 ʠ ʦʩʦʙʝʥʦ 6), ʟʘʧʘʟʚʘʥʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʠʝ ʝ ʧʦʯʪʠ ʥʝʚʲʟʤʦʞʥʦ, ʟʘʱʦʪʦ 

ʟʘʚʠʩʠ ʩʘʤʦ ʦʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʠʪʝ ʩʪʨʫʢʪʫʨʠ. ʇʨʠ ʧʘʮʠʝʥʪʠ ʩʲʩ 

ʩʲʜʦʚʠ ʟʘʙʦʣʷʚʘʥʠʷ ʥʘ ʎʅʉ, ʰʠʡʥʘ ʦʩʪʝʦʭʦʥʜʨʦʟʘ ʠ ʧʦʟʠʮʠʦʥʝʥ ʩʠʥʜʨʦʤ, 

ʦʩʦʙʝʥʦ ʩʘ ʟʘʩʝʛʥʘʪʠ ʪʝʩʪʦʚʝʪʝ 3 ʠ 6.  

ʅʷʢʦʠ ʘʚʪʦʨʠ ʛʨʫʧʠʨʘʪ ʧʘʮʠʝʥʪʠʪʝ ʩʧʦʨʝʜ ʦʙʱʠʷ ʚʠʜ ʠ ʥʷʢʦʠ ʧʘʨʘʤʝʪʨʠ 

ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ. ʅʘʧʨʠʤʝʨ ʧʨʠ ʟʜʨʘʚʠ ʣʠʮʘ ʩʧʦʨʝʜ ʬʦʨʤʘʪʘ ʥʘ 
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ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʮʝʥʪʨʦʧʝʪʘʣʝʥ, ʜʠʬʫʟʝʥ, ʤʫʣʪʠʮʝʥʪʨʠʯʝʥ, ʧʨʝʜʝʥ 

ʠʣʠ ʟʘʜʝʥ ʪʠʧ. ʃʫʯʠʭʠʥ (7) ʨʘʟʛʨʘʥʠʯʘʚʘ 4 ʪʠʧʘ ʢʨʠʚʠ: 

Â ʤʦʜʘʣʝʥ ʪʠʧ: ʨʝʜʢʠ, ʥʦ ʧʦ ʝʜʨʠ ʟʲʙʮʠ, ʥʘ ʬʦʥʘ ʥʘ ʢʦʠʪʦ 

ʢʘʪʦ ʚʪʦʨʠʯʥʠ ʚʲʣʥʠ ʩʝ ʥʘʩʣʘʛʚʘʪ ʧʦ-ʤʘʣʢʠ. 

Â ʣʠʥʝʝʥ ʪʠʧ: ʧʦʯʪʠ ʧʨʘʚʘ ʣʠʥʠʷ ʩ ʥʝʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ 

ʜʨʝʙʥʠ ʟʲʙʮʠ. 

Â ʪʨʝʤʦʤʦʨʬʝʥ ʪʠʧ: ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʜʨʝʙʥʠ ʟʲʙʮʠ. 

Â ʭʠʧʝʨʪʘʢʩʠʯʝʥ ʪʠʧ: ʝʜʨʠ ʟʲʙʮʠ ʧʨʠ ʧʦʯʪʠ ʧʲʣʥʦ ʦʪʩʲʩʪʚʠʝ 

ʥʘ ʜʨʝʙʥʠ ʟʲʙʮʠ. 

ɹʘʟʘʨʦʚ ʝ ʦʧʨʝʜʝʣʠʣ ʩʣʝʜʥʠʪʝ ʪʠʧʦʚʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠ ʢʝʬʘʣʦʛʨʘʬʠʷ: 

Â ʥʦʨʤʘʣʝʥ ʪʠʧ, ʧʨʠ ʢʦʡʪʦ ʪʦʯʢʠʪʝ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʙʣʠʟʦ ʝʜʥʘ 

ʜʦ ʜʨʫʛʘ ʥʘ ʥʝʛʦʣʷʤʘ ʧʣʦʱ. 

Â ʘʩʠʤʝʪʨʠʯʝʥ ʪʠʧ ʩ ʠʟʨʘʟʝʥʦ ʨʘʟʩʝʡʚʘʥʝ ʥʘ ʪʦʯʢʠʪʝ. 

Â ʭʘʦʪʠʯʝʥ ʪʠʧ - ʪʦʯʢʠʪʝ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʥʘ ʟʥʘʯʠʪʝʣʥʦ 

ʨʘʟʩʪʦʷʥʠʝ ʝʜʥʘ ʦʪ ʜʨʫʛʘ, ʙʝʟ ʦʧʨʝʜʝʣʝʥʘ ʩʠʩʪʝʤʘ. 

Claussen ʦʧʠʩʚʘ ʩʣʝʜʥʠʪʝ ʪʠʧʦʚʝ ʢʨʘʥʠʦʢʦʨʧʦʛʨʘʤʠ: 

*  ʊʠʧ ɯ - ʥʦʨʤʘʣʝʥ 

*  ʊʠʧ ɯ ɯ- ʧʝʨʠʬʝʨʝʥ ʪʠʧ, ʥʦʨʤʘʣʝʥ ʧʲʪ, ʦʪʢʣʦʥʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʘ 

ʧʦʩʦʢʘ, ʢʲʤ ʩʪʨʘʥʘʪʘ ʥʘ ʫʚʨʝʜʘʪʘ. 

*  ʊʠʧ ɯɯɯ - ʮʝʥʪʨʘʣʝʥ ʪʠʧ - ʘʙʥʦʨʤʝʥ ʧʲʪ, ʙʝʟ ʜʝʚʠʘʮʠʠ. 

*  ʊʠʧ ɯV - ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʪʠʧ ɯɯ ʠ ɯɯɯ. 

*  ʊʠʧ V - ʨʘʟʣʠʯʥʠ ʢʘʨʪʠʥʠ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ ʪʝʩʪʦʚʝ ʥʘ ʝʜʥʦ ʠ ʩʲʱʦ 

ʣʠʮʝ; ʧʩʠʭʦʛʝʥʥʠ ʦʪʢʣʦʥʝʥʠʷ ʠʣʠ ʩʠʤʫʣʘʮʠʷ. 

ʆʧʠʪʠʪʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʥʷʢʦʠ ʩʧʝʮʠʬʠʯʥʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ 

ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʩʪʠʛʘʪ ʜʦ ʪʘʤ, ʯʝ ʥʷʢʦʠ ʘʚʪʦʨʠ ʦʧʠʩʚʘʪ ʜʦ 16 ʨʘʟʣʠʯʥʠ ʛʨʘʬʠʯʥʠ 

ʪʠʧʘ.  

ʉʧʦʨʝʜ ʧʦʢʘʟʘʪʝʣʷʪ ɸ (ʚʠʞ (f4) ʥʘ ʩʪʨ. 37) ɹʘʟʘʨʦʚ ʠ ʂʣʠʤʝʥʢʦ (3) 

ʦʧʨʝʜʝʣʷʪ ʩʣʝʜʥʠʪʝ ʩʪʝʧʝʥʠ ʥʘ ʥʘʨʫʰʝʥʦ ʨʘʚʥʦʚʝʩʠʝ: ʣʝʢʘ, ɯ ʩʪʝʧʝʥ - 16-25 ʤʤ; 

ʩʨʝʜʥʘ, ɯɯ ʩʪʝʧʝʥ - 26-35 ʤʤ ʠ ʪʝʞʢʘ, ɯɯɯ ʩʪʝʧʝʥ - 36-45 ʤʤ. ʇʨʠ ʦʪʢʣʦʥʝʥʠʷ ʥʘʜ 

45 ʤʤ ʙʦʣʥʠʪʝ ʥʝ ʤʦʛʘʪ ʜʘ ʧʘʟʷʪ ʨʘʚʥʦʚʝʩʠʝ, ʟʘʣʠʪʘʪ ʠ ʧʘʜʘʪ (ɯV ʩʪʝʧʝʥ). 

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʲʛʲʣʘ ʥʘ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʚʝʢʪʦʨʘ (a) - ʚʠʞ (f5) ʥʘ ʩʪʨ. 38 

- ʘʚʪʦʨʠʪʝ ʩʘ ʦʧʨʝʜʝʣʠʣʠ ʟʘ ʬʠʟʠʦʣʦʛʠʯʥʠ ʢʦʣʝʙʘʥʠʷ ʥʘ a ʩʪʦʡʥʦʩʪʠ ʜʦ 30
0
. ʆʪ 
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31
0
 ʜʦ 45

0
 ʠʤʘ ʣʝʢʘ ʩʪʝʧʝʥ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʘʩʠʤʝʪʨʠʷ, ʦʪ 46

0
 ʜʦ 60

0
- ʫʤʝʨʝʥʘ ʠ 

ʦʪ 61
0
 ʜʦ 90

0 
- ʟʥʘʯʠʪʝʣʥʘ ʩʪʝʧʝʥ.  

2.4.2. ʉʪʘʙʠʣʦʤʝʪʨʠʯʥʘ ʥʘʭʦʜʢʘ ʧʨʠ ʦʪʜʝʣʥʠ ʥʦʟʦʣʦʛʠʯʥʠ 
ʝʜʠʥʠʮʠ 

ʀʥʪʝʨʝʩʥʠ ʩʘ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠʪʝ ʜʘʥʥʠ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ 

ʟʘʙʦʣʷʚʘʥʠʷ. ʈʝʜʠʮʘ ʘʚʪʦʨʠ ʠʟʩʣʝʜʚʘʪ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʧʨʠ 

ʧʝʨʠʬʝʨʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ(145, 203, 242, 278). ʆʩʦʙʝʥʦ ʚʘʞʥʠ ʩʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʧʲʣʥʘ (ʜʚʫʩʪʨʘʥʥʘ) ʚʝʩʪʠʙʫʣʘʨʥʘ 

ʘʨʝʬʣʝʢʩʠʷ(123), ʟʘʱʦʪʦ ʪʝ ʥʘʡ-ʪʦʯʥʦ ʦʪʨʘʟʷʚʘʪ ʚʣʠʷʥʠʝʪʦ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ 

ʩʠʩʪʝʤʘ ʚʲʨʭʫ ʩʪʘʪʠʯʥʦʪʦ ʨʘʚʥʦʚʝʩʠʝ. ʇʦʚʝʯʝʪʦ ʘʚʪʦʨʠ ʥʝ ʦʪʢʨʠʚʘʪ ʧʘʪʦʣʦʛʠʯʥʠ 

ʜʘʥʥʠ ʧʨʠ ʩʪʘʪʠʯʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʥʘ ʧʘʮʠʝʥʪʠ ʚ ʢʦʤʧʝʥʩʠʨʘʥ ʩʪʘʜʠʡ. ɺʲʧʨʝʢʠ 

ʪʦʚʘ ʣʠʮʘʪʘ ʩʲʩ ʟʘʛʫʙʝʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʬʫʥʢʮʠʷ ʫʧʦʪʨʝʙʷʚʘʪ ʤʥʦʛʦ ʧʦʚʝʯʝ 

ʝʥʝʨʛʠʷ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʠʟʧʨʘʚʝʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʪʷʣʦʪʦ ʠ ʩʘ ʤʥʦʛʦ ʧʦ-

ʟʘʚʠʩʠʤʠ ʦʪ ʟʨʠʪʝʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. ɸʚʪʦʨʠʪʝ ʟʘʢʣʶʯʘʚʘʪ, ʯʝ ʧʲʣʥʘʪʘ ʟʘʛʫʙʘ ʥʘ 

ʚʝʩʪʠʙʫʣʘʨʥʘ ʬʫʥʢʮʠʷ ʥʝ ʫʚʨʝʞʜʘ ʟʥʘʯʠʤʦ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʩʣʝʜ 

ʜʦʩʪʠʛʘʥʝ ʥʘ ʢʦʤʧʝʥʩʘʮʠʷ. ɼʦʨʠ ʠ ʩʲʩ ɿʆ ʦʪʢʣʦʥʝʥʠʷʪʘ ʥʘ ʎʊ ʩʝ ʫʚʝʣʠʯʘʚʘʪ 

ʟʥʘʯʠʤʦ ʩʘʤʦ ʧʨʠ ʥʷʢʦʠ ʧʘʮʠʝʥʪʠ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʝ ʢʘʪʦ ʙʝʣʝʛ ʥʘ 

ʫʚʨʝʜʝʥʘ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʘ ʘʬʝʨʝʥʪʘʮʠʷ. ɺ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʧʨʠ ɿʆ ʧʘʮʠʝʥʪʠʪʝ ʩ 

ʚʝʩʪʠʙʫʣʘʨʥʘ ʘʨʝʬʣʝʢʩʠʷ ʟʘʚʠʩʷʪ ʠʟʮʷʣʦ ʦʪ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʘʪʘ ʩʠʩʪʝʤʘ, ʥʦ ʚ 

ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʪʦʚʘ ʝ ʥʘʧʲʣʥʦ ʜʦʩʪʘʪʲʯʥʦ. ʇʨʠ ʚʲʟʜʝʡʩʪʚʠʝ ʩ Diazepam 

ʦʪʢʣʦʥʝʥʠʷʪʘ ʥʘ ʪʘʢʠʚʘ ʧʘʮʠʝʥʪʠ ʩʲʩ ʟʘʪʚʦʨʝʥʠ ʦʯʠ ʩʝ ʫʚʝʣʠʯʘʚʘʪ ʟʥʘʯʠʤʦ. ʉʣʝʜ 

ʣʘʙʠʨʠʥʪʝʢʪʦʤʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦʚʠʰʝʥ ʪʦʥʫʩ ʥʘ ʩʢʝʣʝʪʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ ʚʲʚ 

ʚʨʲʟʢʘ ʩ ʦʞʠʚʝʥʠʪʝ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʠ ʨʝʬʣʝʢʩʠ. ʇʘʮʠʝʥʪʠ ʩ ʜʚʫʩʪʨʘʥʥʘ 

ʘʨʝʬʣʝʢʩʠʷ ʧʦʢʘʟʚʘʪ ʧʦʚʠʰʝʥʠ ʦʩʮʠʣʘʮʠʠ ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ ʧʦʩʦʢʘ ʩ 

ʧʝʨʠʦʜʠʯʥʦʩʪ 0,4Hz. ʇʦʜʦʙʥʘ ʢʘʨʪʠʥʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʪʨʘʚʤʠ ʥʘ 

ʩʪʚʦʣʘ ʥʘ ʤʦʟʲʢʘ. ʉʧʦʨʝʜ Diener et al. (67) ʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠ 

ʧʨʦʤʝʥʠ ʩ ʦʪʚʦʨʝʥʠ ʠ ʟʘʪʚʦʨʝʥʠ ʦʯʠ ʧʨʠ ʚʝʩʪʠʙʫʣʘʨʝʥ ʜʝʬʠʮʠʪ. ɸʢʦ ʪʘʢʠʚʘ ʣʠʮʘ 

ʦʙʘʯʝ ʙʲʜʘʪ ʧʦʩʪʘʚʝʥʠ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʝʥʟʦʨʝʥ ʢʦʥʬʣʠʢʪ, ʪʦ ʨʘʚʥʦʚʝʩʠʝʪʦ ʩʠʣʥʦ 

ʩʝ ʫʚʨʝʞʜʘ ʜʦ ʩʪʝʧʝʥ ʟʘʣʠʪʘʥʝ ʠ ʧʘʜʘʥʝ.  

ʇʨʠ ʝʜʥʦʩʪʨʘʥʝʥ ʚʝʩʪʠʙʫʣʘʨʝʥ ʜʝʬʠʮʠʪ ʠʣʠ ʘʨʝʬʣʝʢʩʠʷ ʚ 

ʢʦʤʧʝʥʩʠʨʘʥ ʩʪʘʜʠʡ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʥʦʨʤʘʣʥʠ 

ʩʪʘʙʠʣʦʛʨʘʤʠ(28, 96). ɿʘ ʮʝʣʠʪʝ ʥʘ ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʧʘʨʘʤʝʪʨʠʪʝ ʩʢʦʨʦʩʪ, ʘʤʧʣʠʪʫʜʘ ʥʘ ʦʪʢʣʦʥʝʥʠʷʪʘ ʠ Rq. ɺ ʦʩʪʨʠʪʝ ʩʪʘʜʠʠ ʝ 
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ʥʘʣʠʮʝ ʷʩʥʦ ʠʟʨʘʟʝʥʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʦʪʢʣʦʥʝʥʠʷ ʢʲʤ ʟʘʩʝʛʥʘʪʘʪʘ ʩʪʨʘʥʘ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʥʠʩʪʘʛʲʤ. ʇʨʠ ʪʝʩʪʦʚʝ 5 ʠ 6 (ʧʦ Norre) ʧʘʮʠʝʥʪʠʪʝ 

ʪʨʫʜʥʦ ʧʘʟʷʪ ʨʘʚʥʦʚʝʩʠʝ ʠ ʦʙʠʢʥʦʚʝʥʦ ʧʘʜʘʪ (ʚʝʩʪʠʙʫʣʘʨʥʘ ʬʦʨʤʫʣʘ). ʊʦʚʘ 

ʧʦʢʘʟʚʘ, ʯʝ ʧʘʮʠʝʥʪʠʪʝ ʥʝ ʤʦʛʘʪ ʜʘ ʧʦʜʜʲʨʞʘʪ ʨʘʚʥʦʚʝʩʠʝ ʨʘʟʯʠʪʘʡʢʠ 

ʝʜʠʥʩʪʚʝʥʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ. ʇʨʦʮʝʩʠʪʝ ʥʘ 

ʢʦʤʧʝʥʩʘʮʠʷ ʤʦʛʘʪ ʜʘ ʧʨʦʤʝʥʷʪ ʪʘʟʠ ʢʘʨʪʠʥʘ. ʇʨʠ ʚʝʩʪʠʙʫʣʘʨʥʠʷ ʥʝʚʨʦʥʠʪ 

ʩʠʣʥʦ ʥʘʨʘʩʪʚʘ Rq. ʉ ʧʦʤʦʱʪʘ ʥʘ ʬʠʩʪʫʣʝʥ ʪʝʩʪ, ʧʨʠʣʦʞʝʥ ʚʲʨʭʫ ʧʣʘʪʬʦʨʤʘʪʘ, ʚ 

ʥʷʢʦʠ ʩʣʫʯʘʠ ʤʦʞʝ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʝʨʠʣʠʤʬʥʘ ʬʠʩʪʫʣʘ ʧʨʠ 

ʭʨʦʥʠʯʥʠʪʝ ʦʪʠʪʠ. ɼʠʘʛʥʦʩʪʠʯʥʘʪʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʟʘ 

ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʝʜʥʦʩʪʨʘʥʥʠʷ ʚʝʩʪʠʙʫʣʘʨʝʥ ʜʝʬʠʮʠʪ ʩʠʣʥʦ ʥʘʨʘʩʪʚʘ ʧʨʠ 

ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʪ. ʥʘʨ. ñʩʝʥʟʠʪʠʚʠʨʘʱʠò ʪʝʭʥʠʢʠ (ʥʘʧʨʠʤʝʨ ʨʘʟʢʣʘʱʘʥʝ ʥʘ 

ʛʣʘʚʘʪʘ, ʧʦʩʪʘʚʷʥʝʪʦ ʠ ʚ ʤʘʢʩʠʤʘʣʥʘ ʜʦʨʟʘʣʥʘ ʬʣʝʢʩʠʷ ʠ ʜʨ.). 

ʇʨʠ ʤʝʥʠʝʨʦʚʘʪʘ ʙʦʣʝʩʪ, ʢʦʷʪʦ ʝ ʤʦʜʝʣ ʥʘ ʭʨʦʥʠʯʥʘ (ʚ ʥʘʧʨʝʜʥʘʣʠʪʝ 

ʩʪʘʜʠʠ) ʧʝʨʠʬʝʨʥʘ ʢʦʭʣʝʦʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ, ʨʝʜʠʮʘ ʘʚʪʦʨʠ ʩʲʦʙʱʘʚʘʪ, 

ʯʝ ʜʚʠʞʝʥʠʷʪʘ ʥʘ ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʎʊ ʩʪʘʚʘʪ ʥʝʨʝʛʫʣʷʨʥʠ ʠ ʧʦʣʦʞʝʥʠʝʪʦ ʤʫ ʩʝ 

ʧʨʦʤʝʥʷ ʦʪ ʚʨʝʤʝ ʥʘ ʚʨʝʤʝ. Taguchi (242) ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʝ ʥʘʣʠʮʝ ʪʝʥʜʝʥʮʠʷ ʟʘ 

ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʎʊ ʢʲʤ ʟʘʩʝʛʥʘʪʘʪʘ ʩʪʨʘʥʘ ʧʨʠ 34,1% ʩ ʆʆ ʠ ʧʨʠ 51,2% ʩʲʩ ɿʆ. 

ɼʦ ʩʲʱʠʪʝ ʟʘʢʣʶʯʝʥʠʷ ʩʪʠʛʘʪ ʠ Takemori et al. (248) ʧʨʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʪʨʠʜʠʤʝʥʩʠʦʥʘʣʝʥ ʘʥʘʣʠʟ (ʧʦ ʦʩʪʘ Z). ʇʨʠ ʦʪʯʠʪʘʥʝ ʥʘ ʭʘʨʘʢʪʝʨʘ ʥʘ 

ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʚ ʦʩʪʨʠʷ ʩʪʘʜʠʡ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʩʨʝʱʘ 

ʮʝʥʪʨʦʧʝʪʘʣʥʠʷ ʪʠʧ ʩ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʣʷʚʦ-ʜʝʩʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ, ʦʩʦʙʝʥʦ ʩʲʩ 

ʟʘʪʚʦʨʝʥʠ ʦʯʠ. ʀʥʪʝʨʝʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ ʧʨʠ ʪʝʩʪ ʩ ʨʘʟʢʣʘʱʘʥʝ ʥʘ ʛʣʘʚʘʪʘ. 

ʇʘʮʠʝʥʪʠ ʩ ʤʝʥʠʝʨʦʚʘ ʙʦʣʝʩʪ ʩʘ ʧʦ-ʩʪʘʙʠʣʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʟʢʣʘʱʘʥʝ ʥʘ ʛʣʘʚʘʪʘ, 

ʦʪʢʦʣʢʦʪʦ ʩʣʝʜ ʪʦʚʘ. ʊʦʟʠ ʬʝʥʦʤʝʥ ʩʝ ʦʙʷʩʥʷʚʘ ʩ ʬʘʢʪʘ, ʯʝ ʎʅʉ ʝ ʧʦ-

ʥʝʯʫʚʩʪʚʠʪʝʣʥʘ ʢʲʤ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʧʘʪʦʣʦʛʠʯʥʦ ʧʨʦʤʝʥʝʥʠʪʝ ʚʝʩʪʠʙʫʣʘʨʥʠ 

ʩʪʨʫʢʪʫʨʠ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʟʢʣʘʱʘʥʝ ʥʘ ʛʣʘʚʘʪʘ, ʥʦ ʩʣʝʜ ʪʦʚʘ ñʦʩʪʘʪʲʯʥʘʪʘò 

ʫʚʨʝʞʜʘʱʘ ʠʥʬʦʨʤʘʮʠʷ ʚʟʠʤʘ ʧʨʝʚʝʩ ʠ ʧʨʠʜʠʟʚʠʢʚʘ ʥʝʩʪʘʙʠʣʥʦʩʪ.  

ʇʨʠ ʧʦʟʠʮʠʦʥʥʠʷ ʩʠʥʜʨʦʤ ʠ BPPV ʦʙʠʢʥʦʚʝʥʦ ʢʨʠʟʠ ʩʝ ʧʨʦʚʦʢʠʨʘʪ ʧʨʠ 

ʪʝʩʪʦʚʝʪʝ 3 ʠ 6 (ʚʠʞ ʩʪʨ 43). ʅʘʙʣʶʜʘʚʘ ʩʝ ʭʘʨʘʢʪʝʨʝʥ ʤʦʜʝʣ: ʩʣʝʜ ʢʨʘʪʲʢ 

ʣʘʪʝʥʪʝʥ ʧʝʨʠʦʜ ʩʝ ʦʪʙʝʣʷʟʚʘ ʛʦʣʷʤʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʧʲʪʷ ʠ ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ 

ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ, ʦʩʦʙʝʥʦ ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ ʧʦʩʦʢʘ, ʩʲʩ ʩʨʝʜʥʘ ʯʝʩʪʦʪʘ 3 Hz(43, 51). 

ʅʝʩʪʘʙʠʣʥʦʩʪʪʘ ʩʝ ʟʘʩʠʣʚʘ ʫʩʧʦʨʝʜʥʦ ʩʲʩ ʩʚʝʪʦʚʲʨʪʝʞʘ. ʇʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 44 

ʧʘʮʠʝʥʪʠ ʩ BPPV ʦʙʘʯʝ Norre (195, 205) ʥʝ ʦʪʢʨʠʚʘ ʧʦʜʦʙʥʘ ʟʘʚʠʩʠʤʦʩʪ. ʇʨʠ 

ʧʨʠʩʪʲʧʠ ʙʝʟ ʪʠʧʠʯʝʥ ʩʚʝʪʦʚʲʨʪʝʞ ʩʝ ʦʪʙʝʣʷʟʚʘ ʩʘʤʦ ʜʠʩʢʨʝʪʥʘ ʜʝʩʪʘʙʠʣʠʟʘʮʠʷ. 
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ɸʢʦ ʧʘʮʠʝʥʪʠʪʝ ʩʝ ʦʧʣʘʢʚʘʪ ʦʪ ʥʝʩʪʘʙʠʣʥʦʩʪ, ʦʩʦʙʝʥʦ ʧʨʠ ʭʦʜʝʥʝ ʠ ʠʤʘʪ 

ʯʫʚʩʪʚʦʪʦ, ʯʝ ʩʪʲʧʚʘʪ ʚ ʧʘʤʫʢ ʠʣʠ ʜʫʥʘʧʨʝʥ, ʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʦʜʦʟʠʨʘ ʦʪʦʣʠʪʦʚʘ 

ʢʦʤʧʦʥʝʥʪʘ, ʯʝʩʪʦ ʥʝʜʦʦʮʝʥʷʚʘʥʘ. ʆʪʙʝʣʷʟʚʘ ʩʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʷ ʝʬʝʢʪ ʥʘ 

ʦʙʝʟʜʚʠʞʚʘʥʝʪʦ ʥʘ ʛʣʘʚʘʪʘ ʠ ʰʠʷʪʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ(97). 

ʅʷʢʦʠ ʘʚʪʦʨʠ ʠʟʚʲʨʰʚʘʪ ʢʘʣʦʨʠʯʥʘ ʧʨʦʙʘ ʚʲʨʭʫ ʧʣʘʪʬʦʨʤʘʪʘ. ʇʨʠ 

ʧʘʮʠʝʥʪʠ ʩ ʧʦʟʠʮʠʦʥʝʥ ʩʠʥʜʨʦʤ ʩʝ ʦʪʙʝʣʷʟʚʘ ʢʘʣʦʨʠʯʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ 

ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪ ʦʪ ʩʪʨʘʥʘʪʘ, ʢʲʤ ʢʦʷʪʦ ʩʝ ʧʨʦʚʦʢʠʨʘ ʩʚʝʪʦʚʲʨʪʝʞʘ.  

ʇʨʠ ʩʣʫʯʘʠ ʩ ʦʪʦʩʢʣʝʨʦʟʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʧʦʢʘʟʚʘʪ ʜʘʥʥʠ 

ʟʘ ʜʝʢʦʤʧʝʥʩʠʨʘʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʬʫʥʢʮʠʷ ʚ ʨʘʥʥʠʷ ʩʣʝʜʦʧʝʨʘʪʠʚʝʥ ʧʝʨʠʦʜ. ʉʣʝʜ 

ʦʢʦʣʦ ʤʝʩʝʮ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʬʫʥʢʮʠʷ ʧʨʝʤʠʥʘʚʘ ʚ ʢʦʤʧʝʥʩʠʨʘʥʘ ʬʘʟʘ. ɺ ʥʷʢʦʠ 

ʩʣʫʯʘʠ ʝʜʠʥʩʪʚʝʥʦ ʜʘʥʥʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʩʘ ʧʦʢʘʟʘʣʠ ʘʙʥʦʨʤʥʠ ʩʪʦʡʥʦʩʪʠ 

ʩʣʝʜ ʩʪʘʧʝʜʝʢʪʦʤʠʷ. ʂʘʪʦ ʥʘʡ-ʦʙʱʦ ʧʨʠ ʪʝʟʠ ʧʘʮʠʝʥʪʠ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʟʥʘʯʠʪʝʣʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʝʥʝʨʛʠʷʪʘ (ʩʲʦʪʥʦʰʝʥʠʝʪʦ S/L ) ʩ ʦʪʚʦʨʝʥʠ ʠ ʟʘʪʚʦʨʝʥʠ ʦʯʠ.  

ɺʝʩʪʠʙʫʣʘʨʥʠʪʝ ʩʠʤʧʪʦʤʠ ʧʨʠ ʟʚʫʢʦʚʠ ʪʨʘʚʤʠ ʥʝ ʩʘ ʜʦʙʨʝ ʧʨʦʫʯʝʥʠ. 

ʃʠʮʘ, ʠʟʣʦʞʝʥʠ ʜʲʣʛʦ ʚʨʝʤʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥ ʠʤʧʫʣʩʝʥ ʰʫʤ ʩ ʥʘʜʥʦʨʤʝʥʠ 

ʩʪʦʡʥʦʩʪʠ ʠʤʘʪ ʥʝʚʨʦʨʝʮʝʧʪʦʨʥʦ ʥʘʤʘʣʝʥʠʝ ʥʘ ʩʣʫʭʘ ʠ ʜʘʥʥʠ ʟʘ ʥʝʩʪʘʙʠʣʥʦʩʪ 

ʧʨʠ ʩʪʘʙʠʣʦʤʝʪʨʠʷ (ʟʘʚʠʰʝʥʠ ʦʩʮʠʣʘʮʠʠ ʥʘ ʎʊ), ʢʦʝʪʦ ʧʦʢʘʟʚʘ ʩʫʙʢʣʠʥʠʯʥʦ 

ʟʘʩʷʛʘʥʝ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʬʫʥʢʮʠʷ. ʇʦʩʪʫʨʦʛʨʘʬʩʢʠʪʝ ʫʚʨʝʞʜʘʥʠʷ ʩʘ ʚ ʧʨʘʚʘ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʠʚʦʪʦ ʥʘ ʥʘʤʘʣʝʥʠʝ ʥʘ ʩʣʫʭʘ. ʇʦʣʦʚʠʥʘʪʘ ʦʪ ʨʘʟʛʣʝʞʜʘʥʠʪʝ 

ʧʘʮʠʝʥʪʠ ʠʤʘʪ ʠ ʨʝʜʫʮʠʨʘʥʠ ʢʘʣʦʨʠʯʥʠ ʦʪʛʦʚʦʨʠ. ɸʚʪʦʨʠʪʝ ʥʘ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ 

ʜʦʧʫʩʢʘʪ, ʯʝ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʝ ʧʦ-ʯʫʚʩʪʚʠʪʝʣʥʘ ʢʲʤ ʫʚʨʝʞʜʘʥʠʷ ʥʘ ʤʘʢʫʣʠʪʝ, 

ʦʪʢʦʣʢʦʪʦ ʥʘ ʘʤʧʫʣʠʪʝ ʥʘ ʧʦʣʫʦʢʨʲʞʥʠʪʝ ʢʘʥʘʣʠ ʠ ʪʦʚʘ ʥʘʚʝʞʜʘ ʥʘ ʤʠʩʲʣʪʘ, ʯʝ 

ʧʨʠ ʭʨʦʥʠʯʥʘ ʟʚʫʢʦʚʘ ʪʨʘʚʤʘ ʦʪʦʣʠʪʦʚʘʪʘ ʩʠʩʪʝʤʘ ʩʝ ʟʘʩʷʛʘ ʚ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʠ 

ʧʦ-ʨʘʥʦ.  

ʇʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʥʝʚʨʠʥʦʤ ʥʘ Vɯɯɯ ʏʄʅ ʩʝ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠ ʪʝʭʥʠʢʠ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʜʘʣʠ ʪʫʤʦʨʲʪ ʟʘʩʷʛʘ 

ʛʦʨʥʠʷ ʠʣʠ ʜʦʣʥʠʷ ʢʣʦʥ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʠʷ ʥʝʨʚ, ʢʦʝʪʦ ʠʤʘ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʧʨʠ 

ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʭʠʨʫʨʛʠʯʥʠʷ ʧʦʜʭʦʜ(59). ʈʘʟʛʣʝʞʜʘ ʩʝ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʪʘ ʥʘ 

ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʜʘʥʥʠ ʠ ʧʨʠ ʜʨʫʛʠ ʬʦʨʤʠ ʥʘ ʮʝʥʪʨʘʣʥʘ ʧʘʪʦʣʦʛʠʷ. ɽʜʠʥʠʯʥʠ 

ʩʲʦʙʱʝʥʠʷ ʠʤʘ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʩʝʥʟʦʨʥʦ-ʜʠʥʘʤʠʯʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʧʨʠ 

ʤʥʦʞʝʩʪʚʝʥʘʪʘ ʩʢʣʝʨʦʟʘ(44) ʠ ʜʨʫʛʠ ʬʦʨʤʠ ʥʘ ʮʝʥʪʨʘʣʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ 

ʜʠʩʬʫʥʢʮʠʷ(45). 
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ʅʷʢʦʠ ʘʚʪʦʨʠ ʠʟʩʣʝʜʚʘʪ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʩʣʝʜ ʏʄʊ. 

ʇʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 104 ʧʘʮʠʝʥʪʠ ʩ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʥ ʩʠʥʜʨʦʤ Norre (198-201) 

ʥʘʤʠʨʘ ʥʘʧʲʣʥʦ ʥʦʨʤʘʣʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʠʩʪʘʛʲʤʘ ʠ 

ʩʪʘʙʠʣʦʛʨʘʤʠʪʝ ʥʘ 23 ʧʘʮʠʝʥʪʠ. ʇʨʠ 26 ʣʠʮʘ ʠ ʜʚʘʪʘ ʚʠʜʘ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ 

ʧʦʢʘʟʘʣʠ ʘʙʥʦʨʤʥʠ ʨʝʟʫʣʪʘʪʠ, ʜʦʢʘʪʦ ʧʨʠ 43 ʠʤʘ ʜʘʥʥʠ ʟʘ ʥʘʨʫʰʝʥʠ 

ʚʝʩʪʠʙʫʣʦʩʧʠʥʘʣʥʠ ʨʝʬʣʝʢʩʠ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʪʝʟʠ ʧʘʮʠʝʥʪʠ ʧʦʢʘʟʚʘʪ ʚ ʤʥʦʛʦ 

ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʫʚʨʝʞʜʘʥʠʷ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ, ʦʪʢʦʣʢʦʪʦ ʪʦʚʘ ʤʦʞʝ ʜʘ 

ʩʝ ʫʩʪʘʥʦʚʠ ʩʘʤʦ ʯʨʝʟ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʠʩʪʘʛʲʤʘ (69 ʩʨʝʱʫ 38). ʆʩʥʦʚʥʘʪʘ 

ʥʘʭʦʜʢʘ ʝ ʟʥʘʯʠʪʝʣʥʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʧʨʝʜʥʦ-ʟʘʜʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ, ʢʦʝʪʦ ʝ ʚʲʚ 

ʚʨʲʟʢʘ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʙʝʟʩʲʟʥʘʪʝʣʥʠʷ ʧʝʨʠʦʜ ʩʣʝʜ ʪʨʘʚʤʘʪʘ. 

ʇʨʘʚʝʥʠ ʩʘ ʠ ʦʧʠʪʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʜʘ ʩʝ ʨʘʟʛʨʘʥʠʯʘʪ 

ʦʧʠʪʠ ʟʘ ʩʠʤʫʣʘʮʠʷ ʠ ʘʛʨʘʚʘʮʠʷ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. 

ɸʚʪʦʨʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʤʷʪʘʪ, ʯʝ ʧʨʠ ʘʥʘʣʠʟ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʩʢʦʨʦʩʪ, ʧʣʦʱ ʠ 

Rq ʤʦʛʘʪ ʩ ʦʧʨʝʜʝʣʝʥʘ ʩʪʝʧʝʥ ʥʘ ʚʝʨʦʷʪʥʦʩʪ ʜʘ ʩʝ ʨʘʟʢʨʠʷʪ ʪʘʢʠʚʘ ʦʧʠʪʠ. 

ʆʧʠʩʘʥʠ ʩʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʧʨʦʤʝʥʠ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʪʘʢʲʚ ʪʠʧ 

ʜʠʘʛʥʦʩʪʠʢʘ ʚ ʜʝʪʩʢʘʪʘ ʚʲʟʨʘʩʪ(76).  

ʆʩʦʙʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʪʝʭʥʠʢʠ 

(ʪʨʘʜʠʮʠʦʥʥʠ ʠ ʜʠʥʘʤʠʯʥʠ) ʟʘ ʮʝʣʠʪʝ ʥʘ ʪʝʨʘʧʠʷʪʘ ʠ ʧʦ-ʩʧʝʮʠʘʣʥʦ 

ʨʝʭʘʙʠʣʠʪʘʮʠʷʪʘ ʠ ʭʘʙʠʪʫʘʮʠʷʪʘ ʧʨʠ ʫʚʨʝʜʝʥʘ ʨʘʚʥʦʚʝʩʥʘ ʬʫʥʢʮʠʷ. Norre (200, 

201) ʜʦʨʠ ʠʤʘ ʨʘʟʨʘʙʦʪʝʥʘ ʩʧʝʮʠʘʣʥʘ ʩʠʩʪʝʤʘ ʟʘ ʧʦʩʪʫʨʘʣʥʦ ʣʝʯʝʥʠʝ, ʥʘʨʝʯʝʥʘ 

REHAB. 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʢʘʟʫʠʩʪʠʢʘʪʘ ʩʘ ʠʥʪʝʨʝʩʥʠ ʩʲʦʙʱʝʥʠʷʪʘ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʟʘ ʨʘʥʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ HIV ʠʥʬʝʢʮʠʷ (257). 

2.5. ʉʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʚ ɹʲʣʛʘʨʠʷ 

ɿʘ ʥʘʯʘʣʦ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʠ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠʪʝ ʤʝʪʦʜʠ 

ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ  ʚ ɹʲʣʛʘʨʠʷ ʥʘʤʠʨʘʤʝ ʧʲʨʚʠʪʝ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ 

ʦʪ 1972 ʛʦʜʠʥʘ ʦʪ ʧʫʙʣʠʢʘʮʠʠ ʚʲʚ ʬʨʝʥʩʢʦʪʦ ʩʧʠʩʘʥʠʝ Agressologie. ɺ ʪʦʚʘ 

ʩʧʠʩʘʥʠʝ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʛʦʜʠʥʠ ʥʘʨʝʜ ʧʦʙʣʠʢʫʚʘʪ ʩʚʦʠʪʝ ʨʝʟʫʣʪʘʪʠ ʢʦʣʝʢʪʠʚ 

ʫʯʝʥʠ ʦʪ ɹɸʅ ï ɻʘʥʯʝʚ, ɼʫʥʝʚ, ʂʦʡʯʝʚ, ɼʨʘʛʘʥʦʚʘ, ɻʘʥʯʝʚʘ. 

ʂʦʣʝʢʪʠʚ ʦʪ ʪʨʘʥʩʧʦʨʪʥʦ-ʤʝʜʠʮʠʥʩʢʠʷ ʠʪʩʪʠʪʫʪ, ʥʘʯʝʣʦ ʩ ʧʨʦʬʝʩʦʨ 

ɹʫʤʙʘʨʦʚ ʩʲʱʦ ʩʲʟʜʘʚʘ ʦʨʠʛʠʥʘʣʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʘ 

ʧʣʘʪʬʦʨʤʘ, ʢʦʷʪʦ ʜʲʣʛʠ ʛʦʜʠʥʠ ʨʘʙʦʪʠ ʫʩʧʝʰʥʦ ʚ ʪʦʟʠ ʠʥʩʪʠʪʫʪ. 
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ʇʨʝʟ 2007 ʛʦʜʠʥʘ ʜ-ʨ ʂʘʪʝʨʠʥʘ ʉʪʘʤʙʦʣʠʝʚʘ ʦʪ ʀʥʩʪʠʪʫʪʘ ʧʦ 

ʥʝʚʨʦʙʠʦʣʦʛʠʷ ʢʲʤ ɹɸʅ ʫʩʧʝʰʥʦ ʟʘʱʠʪʘʚʘ ʜʠʩʝʨʪʘʮʠʦʥʝʥ ʪʨʫʜ ʟʘ ʧʨʠʩʲʞʜʘʥʝ 

ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʠ ʥʘʫʯʥʘ ʩʪʝʧʝʥ Ăʜʦʢʪʦʨò ʥʘ ʪʝʤʘ Ăʂʦʤʧʶʪʨʠʟʠʨʘʥʦ 

ʩʪʘʙʠʣʦʛʨʘʬʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʨʘʚʥʦʚʝʩʥʠʷ 

ʘʥʘʣʠʟʘʪʦʨò. 
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3. ʎʝʣ, ʟʘʜʘʯʠ, ʤʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ 

3.1 ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ 

 

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʢʣʠʥʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʚ ʥʦʨʤʘ ʠ ʧʘʪʦʣʦʛʠʷ ʚ ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʘʪʘ 

ʧʨʘʢʪʠʢʘ ʫ ʥʘʩ.  

 3.2 ɿʘʜʘʯʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʪ 

 

ɺʲʚ ʚʨʲʟʢʘ ʩ ʪʘʟʠ ʮʝʣ ʩʠ ʧʦʩʪʘʚʠʭʤʝ ʩʣʝʜʥʠʪʝ ʟʘʜʘʯʠ: 

1. ɼʘ ʩʝ ʪʝʩʪʚʘ ʠ ʚʲʚʝʜʝ ʚ ʧʨʘʢʪʠʢʘʪʘ ʦʨʠʛʠʥʘʣʥʘʪʘ ʙʲʣʛʘʨʩʢʘ 

ʩʪʘʙʠʣʦʛʨʘʬʩʢʘ ʩʠʩʪʝʤʘ ʉʀʇ- 1. 

2. ɼʘ ʩʝ ʩʲʟʜʘʜʝ, ʘʧʨʦʙʠʨʘ ʠ ʚʲʚʝʜʝ ʚ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ 

ʫʜʦʙʥʘ ʠ ʣʝʩʥʘ ʟʘ ʨʘʙʦʪʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʤʧʶʪʲʨʥʘ ʧʨʦʛʨʘʤʘ ʟʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʷ. 

3. ɼʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʨʝʬʝʨʝʥʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʨʘʟʣʠʯʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʧʨʠ ʙʲʣʛʘʨʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ. 

4. ɼʘ ʩʝ ʦʧʨʝʜʝʣʠ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʪʘ ʥʘ 

ʦʪʜʝʣʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ. 

5. ɼʘ ʩʝ ʦʧʨʝʜʝʣʠ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʪʘ ʥʘ 

ʤʝʪʦʜʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ ʥʘ ʧʝʨʠʬʝʨʥʠ ʠ ʮʝʥʪʨʘʣʥʠ ʚʝʩʪʠʙʫʣʘʨʥʠ 

ʟʘʙʦʣʷʚʘʥʠʷ. 

6. ʏʨʝʟ ʘʥʘʣʠʟ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʜʠʘʛʥʦʩʪʠʯʥʠ 

ʤʦʜʝʣʠ ʟʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʨʘʟʣʠʥʠʪʝ ʪʠʧʦʚʝ ʧʘʪʦʣʦʛʠʷ. 
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3.3 ʄʘʪʝʨʠʘʣ 

ɺ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʩʘ ʚʢʣʶʯʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ 1113 ʣʠʮʘ, 

ʧʨʝʤʠʥʘʣʠ ʦʩʥʦʚʥʦ ʧʨʝʟ ʢʘʙʠʥʝʪʘ ʧʦ ʦʪʦʥʝʚʨʦʣʦʛʠʷ ʥʘ ʂʘʪʝʜʨʘʪʘ ʧʦ ʋʅɻ 

ʙʦʣʝʩʪʠ ʟʘ ʧʝʨʠʦʜ ʦʪ 15 ʛʦʜʠʥʠ (1994 - 2009 ʛʦʜʠʥʘ). ʅʷʢʦʠ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʠʤʘʪ 

ʥʝʢʦʣʢʦʢʨʘʪʥʠ ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʠ ʠ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʏʘʩʪ ʦʪ ʥʘʰʠʷ 

ʢʦʥʪʠʥʛʝʥʪ (93 ʣʠʮʘ) ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʩʲʚʤʝʩʪʥʦ ʩ ʢʦʣʝʢʪʠʚ ʦʪ ʀʥʩʪʠʪʫʪʘ ʧʦ 

ʬʠʟʠʦʣʦʛʠʷ ʢʲʤ ɹɸʅ.  

3.3.1 ʉʝʣʝʢʮʠʷ ʥʘ ʣʠʮʘʪʘ 

ʉʝʣʝʢʮʠʷʪʘ ʥʘ ʣʠʮʘʪʘ, ʚʢʣʶʯʝʥʠ ʚ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʩʝ ʧʦʜʯʠʥʷʚʘ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠ ʢʨʠʪʝʨʠʠ. ʇʨʝʜʠ ʚʩʠʯʢʦ ʪʝ ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʜʚʝ ʦʩʥʦʚʥʠ ʛʨʫʧʠ - 

ʟʜʨʘʚʠ ʣʠʮʘ (ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ) ʠ ʧʘʮʠʝʥʪʠ ʩ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʚʝʩʪʠʙʫʣʘʨʥʘ 

ʧʘʪʦʣʦʛʠʷ (ʪʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1. ʉʝʣʝʢʮʠʷ ʥʘ ʣʠʮʘʪʘ 

ɻʨʫʧʘ ʆʙ

ʱ ʙʨʦʡ 

ʉʨʝʜʥ

ʘ ʚʲʟʨʘʩʪ 

ɿʜʨʘʚʠ ʣʠʮʘ 

(ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ) 

34

5 

38,4 

ʇʘʮʠʝʥʪʠ ʩ 

ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʧʘʪʦʣʦʛʠʷ 

76

8 

40,9 

 

3.3.2. ʉʝʣʝʢʮʠʷ ʥʘ ʣʠʮʘ ʟʘ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ 

ʉʨʝʜʥʘʪʘ ʚʲʟʨʘʩʪ ʥʘ ʣʠʮʘʪʘ ʚ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʝ 38,4 ʛʦʜʠʥʠ, ʘ ʩʨʝʜʥʘʪʘ 

ʚʲʟʨʘʩʪ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ - 40,9 ʛʦʜʠʥʠ (ʬʠʛ. 10). ɺʠʞʜʘ ʩʝ, ʯʝ ʧʦ ʪʦʟʠ ʧʦʢʘʟʘʪʝʣ 

ʜʘʥʥʠʪʝ ʩʘ ʩʲʧʦʩʪʘʚʠʤʠ. 
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ʌʠʛ. 10 ʉʨʝʜʥʘ ʚʲʟʨʘʩʪ ʥʘ ʣʠʮʘʪʘ ʦʪ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʠ ʧʘʮʠʝʥʪʠʪʝ 

 

ʇʲʨʚʘʪʘ ʛʨʫʧʘ ʝ ʢʦʥʪʨʦʣʥʘ ʠ ʩʣʫʞʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʝʬʝʨʝʥʪʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʟʘ ʦʪʜʝʣʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ. ɺ ʪʘʟʠ ʛʨʫʧʘ ʩʘ ʚʢʣʶʯʝʥʠ 

ʧʨʦʠʟʚʦʣʥʦ ʠ ʩʣʫʯʘʡʥʦ ʧʦʜʙʨʘʥʠ ʢʣʠʥʠʯʥʦ ʟʜʨʘʚʠ ʣʠʮʘ ʦʪ ʜʚʘʪʘ ʧʦʣʘ, ʙʝʟ 

ʘʥʘʤʥʝʩʪʠʯʥʠ ʠ ʢʣʠʥʠʯʥʠ ʜʘʥʥʠ ʟʘ ʥʷʢʘʢʚʘ ʦʙʱʘ ʧʘʪʦʣʦʛʠʷ ʠʣʠ ʧʘʪʦʣʦʛʠʷ ʦʪ 

ʩʪʨʘʥʘ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ, ʎʅʉ ʠ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ʊʘʟʠ ʛʨʫʧʘ 

ʚʢʣʶʯʚʘ 345 ʣʠʮʘ ʥʘ ʚʲʟʨʘʩʪ ʦʪ 7 ʜʦ 80 ʛʦʜʠʥʠ, ʩʨʝʜʥʘ ʚʲʟʨʘʩʪ - 38,4 ʛʦʜʠʥʠ 

(ʪʘʙʣʠʮʘ 2) . 

 

ʊʘʙʣʠʮʘ 2. ɺʲʟʨʘʩʪʦʚʠ ʜʘʥʥʠ ʥʘ ʣʠʮʘʪʘ ʦʪ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ 

ɻʨʫʧʘ ʆʙ

ʱ ʙʨʦʡ 

ʄʠʥʠ

ʤʘʣʥʘ ʚʲʟʨʘʩʪ 

ʄʘʢʩʠ

ʤʘʣʥʘ ʚʲʟʨʘʩʪ 

ʉʨʝʜʥ

ʘ ʚʲʟʨʘʩʪ 

ɿʜʨʘʚʠ ʣʠʮʘ 

(ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ) 

34

5 

7 80 38,4 

 

 

ʂʨʠʪʝʨʠʠ ʟʘ ʚʢʣʶʯʚʘʥʝ ʥʘ ʣʠʮʘʪʘ ʚ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ: 
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3.3.3. ʉʝʣʝʢʮʠʷ ʥʘ ʧʘʮʠʝʥʪʠʪʝ 

ɺʪʦʨʘʪʘ ʛʨʫʧʘ ʩʘ ʧʘʮʠʝʥʪʠ ʩ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʟʘʙʦʣʷʚʘʥʠʷ ʥʘ 

ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʬʫʥʢʮʠʷ. ɺ ʪʘʟʠ ʛʨʫʧʘ ʩʘ ʚʢʣʶʯʝʥʠ 768 ʣʠʮʘ ʥʘ ʚʲʟʨʘʩʪ ʦʪ 10 ʜʦ 

72 ʛʦʜʠʥʠ, ʩʨʝʜʥʘ ʚʲʟʨʘʩʪ - 40,9 ʛʦʜʠʥʠ (ʪʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 3.  ɺʲʟʨʘʩʪʦʚʠ ʜʘʥʥʠ ʥʘ ʧʘʮʠʝʥʪʠʪʝ 

ɻʨʫʧʘ ʆʙ

ʱ ʙʨʦʡ 

ʄʠʥʠ

ʤʘʣʥʘ ʚʲʟʨʘʩʪ 

ʄʘʢʩʠ

ʤʘʣʥʘ ʚʲʟʨʘʩʪ 

ʉʨʝʜʥ

ʘ ʚʲʟʨʘʩʪ 

ʇʘʮʠʝʥʪʠ ʩ 

ʦʧʨʝʜʝʣʝʥ ʪʠʧ 

ʚʝʩʪʠʙʫʣʘʨʥʘ ʧʘʪʦʣʦʛʠʷ 

76

8 

10 72 40,9 

 

 

ʊʝʟʠ ʧʘʮʠʝʥʪʠ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʥʘ ʪʨʠ ʧʦʜʛʨʫʧʠ - ʧʝʨʠʬʝʨʥʠ 

ʚʝʩʪʠʙʫʣʘʨʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʮʝʥʪʨʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʠ 

ʬʫʥʢʮʠʦʥʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ɺʲʪʨʝ ʚ ʧʲʨʚʠʪʝ ʜʚʝ 

ʧʦʜʛʨʫʧʠ ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʛʨʫʧʠʨʘʥʠ ʚ ʧʦ 7 ʥʦʟʦʣʦʛʠʯʥʠ ʝʜʠʥʠʮʠ, ʧʦʢʘʟʘʥʠ ʧʦ-

ʜʦʣʫ. ɺʢʣʶʯʚʘʥʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʚ ʩʲʦʪʚʝʪʥʠʪʝ ʛʨʫʧʠ ʠ ʧʦʜʛʨʫʧʠ ʩʪʘʚʘ ʩʣʝʜ 

ʚʥʠʤʘʪʝʣʝʥ ʠ ʦʙʩʪʦʝʥ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʝʥ, ʦʪʦʥʝʚʨʦʣʦʛʠʯʝʥ, ʘ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪ - ʥʝʚʨʦʣʦʛʠʯʝʥ ʠʣʠ ʥʝʚʨʦʭʠʨʫʨʛʠʯʝʥ ʧʨʝʛʣʝʜ. ɿʘ ʜʘ ʙʲʜʝ ʧʘʮʠʝʥʪʘ 

ʚʢʣʶʯʝʥ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʛʨʫʧʘ, ʪʨʷʙʚʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʤʫ ʜʘ ʙʲʜʝ ʫʩʪʘʥʦʚʝʥʦ ʠ 

ʚʝʨʠʬʠʮʠʨʘʥʦ ʩ ʦʙʱʦʧʨʠʝʪʠʪʝ ʜʠʘʛʥʦʩʪʠʯʥʠ ʤʝʪʦʜʠ, ʙʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʜʘʥʥʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʩʝ 

ʠʥʪʝʨʧʨʝʪʠʨʘʪ ʧʨʠ ʚʝʯʝ ʫʩʪʘʥʦʚʝʥʘ ʠ ʜʦʢʘʟʘʥʘ ʧʘʪʦʣʦʛʠʷ. ʊʦʚʘ ʝ ʦʪ ʦʩʦʙʝʥʦ 

ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʪʘ ʥʘ ʪʘʟʠ 

ʤʝʪʦʜʠʢʘ. 

*  ʉʣʫʯʘʡʥʦ ʠ ʧʨʦʠʟʚʦʣʥʦ ʧʦʜʙʨʘʥʠ 

*  ʂʣʠʥʠʯʥʦ ʟʜʨʘʚʠ 

*  ɹʝʟ ʘʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ ʟʘ ʨʘʚʥʦʚʝʩʥʠ ʥʘʨʫʰʝʥʠʷ 

*  ɹʝʟ ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ 

*  ʅʝʛʘʪʠʚʝʥ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʝʥ ʩʪʘʪʫʩ 

*  ʅʝʛʘʪʠʚʝʥ ʦʪʦʥʝʚʨʦʣʦʛʠʯʝʥ ʩʪʘʪʫʩ 
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ʂʨʠʪʝʨʠʠ ʟʘ ʚʢʣʶʯʚʘʥʝ ʥʘ ʣʠʮʘʪʘ ʚʲʚ ɯɯ ʛʨʫʧʘ (ʧʘʮʠʝʥʪʠ): 

 

ɺʠʞʜʘ ʩʝ, ʯʝ ʜʘʥʥʠʪʝ ʥʘ ʣʠʮʘʪʘ ʦʪ ʜʚʝʪʝ ʛʨʫʧʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʲʟʨʘʩʪʦʚ 

ʜʠʘʧʘʟʦʥ ʠ ʩʨʝʜʥʘ ʚʲʟʨʘʩʪ ʩʘ ʤʥʦʛʦ ʙʣʠʟʢʠ (ʚʠʞ ʬʠʛ. 10ɸ), ʟʘʪʦʚʘ ʤʦʞʝʤ ʜʘ 

ʧʨʠʝʤʝʤ, ʯʝ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʜʚʝʪʝ ʛʨʫʧʠ ʱʝ ʩʘ ʩʲʧʦʩʪʘʚʠʤʠ.  

 

 

ʌʠʛ. 10ɸ ɺʲʟʨʘʩʪʦʚ ʜʠʘʧʘʟʦʥ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʢʦʥʪʠʥʛʝʥʪ ʣʠʮʘ 

(ʦʙʦʙʱʝʥʦ) 

 

 

3.4. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʤʘʪʝʨʠʘʣʘ 

3.4.1. ʂʦʥʪʨʦʣʥʘ ʛʨʫʧʘ ʟʜʨʘʚʠ ʣʠʮʘ 

 ʇʨʠ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʣʠʮʘʪʘ ʧʦ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ ʝ 

ʧʨʝʜʩʪʘʚʝʥʦ ʥʘ ʪʘʙʣʠʮʘ 4, ʘ ʚ ʛʨʘʬʠʯʝʥ ʚʠʜ ʥʘ ʬʠʛ. 11. 

 

ʊʘʙʣʠʮʘ 4. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʟʜʨʘʚʠʪʝ ʣʠʮʘ ʧʦ ʚʲʟʨʘʩʪ 
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ʄʠʥʠʤʘʣʥʘ ʚʲʟʨʘʩʪ ʉʨʝʜʥʘ ʚʲʟʨʘʩʪ ʄʘʢʩʠʤʘʣʥʘ 

ʚʲʟʨʘʩʪ 

ɿʜʨʘʚʠ ʣʠʮʘ 
/ʢʦʥʪʨʦʣʥʘ 
ʛʨʫʧʘ/ 

ʇʘʮʠʝʥʪʠ ʩ 
ʦʧʨʝʜʝʣʝʥ 
ʪʠʧ ʧʘʪʦʣʦʛʠʷ 

*  ʆʧʣʘʢʚʘʥʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʩʠʩʪʝʤʘ 

*  ʆʙʩʪʦʝʥ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʝʥ ʧʨʝʛʣʝʜ 

*  ʆʙʩʪʦʝʥ ʦʪʦʥʝʚʨʦʣʦʛʠʯʝʥ ʧʨʝʛʣʝʜ 

*  ʋʩʪʘʥʦʚʝʥʦ ʧʝʨʠʬʝʨʥʦ ʠʣʠ ʮʝʥʪʨʘʣʥʦ ʫʚʨʝʞʜʘʥʝ ʥʘ 

ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʬʫʥʢʮʠʷ 
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ʌʠʛ. 11 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʧʦ ʚʲʟʨʘʩʪ 

 

ɺ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʤʲʞʝʪʝ ʩʘ 184 ʘ ʞʝʥʠʪʝ - 161. ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 

ʣʠʮʘʪʘ ʧʦ ʧʦʣ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʥʘ ʬʠʛ. 12: 

 

 

N=345

ʄʲʞʝ

53%

ɾʝʥʠ

47%
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ʌʠʛ. 12 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʧʦ ʧʦʣ 

 

3.4.2. ʇʘʮʠʝʥʪʠ 

ʇʘʮʠʝʥʪʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʦʙʱʘʪʘ ʛʨʫʧʘ ʩʘ 768. ʊʷʭʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ 

ʚʲʟʨʘʩʪ ʝ ʧʦʢʘʟʘʥʦ ʩʲʦʪʚʝʪʥʦ ʥʘ ʪʘʙʣʠʮʘ 5 ʠ ʬʠʛ. 13. 

 

ʊʘʙʣʠʮʘ 5. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʚʲʟʨʘʩʪ 
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ʌʠʛ. 13 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʚʲʟʨʘʩʪ 

 

ɺ ʛʨʫʧʘʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʤʲʞʝʪʝ ʩʘ 329, ʘ ʞʝʥʠʪʝ - 439. ʆʙʱʦʪʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʧʦʣ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʥʘ ʬʠʛ. 14. 
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N=768

ʄʲʞʝ

43%

ɾʝʥʠ

57%

 

ʌʠʛ. 14 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʧʦʣ 

 

ɻʨʫʧʘʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʧʦʜʛʨʫʧʠ - ʧʝʨʠʬʝʨʥʠ 

ʚʝʩʪʠʙʫʣʘʨʥʠ ʟʘʙʦʣʷʚʘʥʠʷ (N=468), ʮʝʥʪʨʘʣʥʠ ʫʚʨʝʜʠ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ 

(N=246) ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʫʚʨʝʜʠ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ (N=54).  ʅʝʨʘʚʥʦʤʝʨʥʦʪʦ 

ʧʨʦʮʝʥʪʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʚ ʪʘʟʠ ʛʨʫʧʘ ʦʪʨʘʟʷʚʘ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʨʘʙʦʪʘ ʚ ʥʘʰʠʷ 

ʦʪʦʥʝʚʨʦʣʦʛʠʯʝʥ ʩʝʢʪʦʨ, ʦʨʠʝʥʪʠʨʘʥ ʧʨʝʜʠʤʥʦ ʢʲʤ ʧʝʨʠʬʝʨʥʘʪʘ ʧʘʪʦʣʦʛʠʷ ʥʘ 

ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ. ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʥʘ ʧʦʜʛʨʫʧʠ ʝ ʧʦʢʘʟʘʥʦ 

ʛʨʘʬʠʯʥʦ ʥʘ ʬʠʛ. 15. 

 

N=768

ʇʝʨʠʬʝʨʥʠ

61%

ʎʝʥʪʨʘʣʥʠ

32%

ʌʫʥʢʮʠʦʥʘʣʥʠ

7%

 

ʌʠʛ. 15 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʪʠʧ ʧʘʪʦʣʦʛʠʷ 

 

ɺʲʪʨʝ ʚ ʦʪʜʝʣʥʠʪʝ ʧʦʜʛʨʫʧʠ ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʧʦ ʥʦʟʦʣʦʛʠʯʥʠ 

ʝʜʠʥʠʮʠ. ʀ ʚ ʛʨʫʧʘʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʧʝʨʠʬʝʨʥʘ, ʠ ʚ ʛʨʫʧʘʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ 
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ʮʝʥʪʨʘʣʥʘ ʧʘʪʦʣʦʛʠʷ ʩʤʝ ʚʢʣʶʯʠʣʠ ʧʦ 7 ʥʦʟʦʣʦʛʠʯʥʠ ʝʜʠʥʠʮʠ, ʧʨʝʜʩʪʘʚʷʱʠ 

ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʘʪʘ ʧʘʪʦʣʦʛʠʷ ʚ ʜʘʜʝʥʘʪʘ ʧʦʜʛʨʫʧʘ.  

ʇʦ -ʥʘʪʘʪʲʢ ʧʨʠ ʧʨʝʜʩʪʘʚʷʥʝ ʠ ʦʙʩʲʞʜʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ 

ʧʝʨʠʬʝʨʥʠ ʚʝʩʪʠʙʫʣʘʨʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʪʝ ʱʝ ʙʲʜʘʪ ʛʨʫʧʠʨʘʥʠ ʧʦ ʨʘʟʣʠʯʝʥ 

ʥʘʯʠʥ, ʦʪʨʘʟʷʚʘʱ ʦʙʱʦʧʨʠʝʪʘʪʘ ʚ ʤʦʤʝʥʪʘ ʫ ʥʘʩ ʢʣʘʩʠʬʠʢʘʮʠʷ - ʢʦʭʣʝʦʧʘʪʠʠ, 

ʚʝʩʪʠʙʫʣʦʧʘʪʠʠ, ʣʘʙʠʨʠʥʪʦʧʘʪʠʠ. ʅʘ ʬʠʛ. 16 ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 

ʣʠʮʘʪʘ ʩʧʦʨʝʜ ʪʘʟʠ ʢʣʘʩʠʬʠʢʘʮʠʷ. 

 

 

 

 

ʌʠʛ. 16 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʧʝʨʠʬʝʨʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ 

ʧʘʪʦʣʦʛʠʷ ʩʧʦʨʝʜ ʧʨʠʝʪʘʪʘ ʫ ʥʘʩ ʢʣʘʩʠʬʠʢʘʮʠʷ.  

 

ɿʘ ʧʦ-ʛʦʣʷʤʘ ʧʨʝʛʣʝʜʥʦʩʪ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʝʮʝʥʢʘ ʥʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ 

ʜʘʥʥʠ ʦʙʘʯʝ, ʥʠʝ ʩʤʝ ʚʢʣʶʯʠʣʠ ʚ ʪʘʟʠ ʛʨʫʧʘ 7 ʥʦʟʦʣʦʛʠʯʥʠ ʝʜʠʥʠʮʠ, ʢʘʢʪʦ 

ʩʣʝʜʚʘ: ʚʝʩʪʠʙʫʣʦʧʘʪʠʠ, ʣʘʙʠʨʠʥʪʦʧʘʪʠʠ, ʧʦʟʠʮʠʦʥʝʥ ʦʪʦʥʝʚʨʦʣʦʛʠʯʝʥ ʩʠʥʜʨʦʤ, 

ʧʘʮʠʝʥʪʠ ʩ ʭʨʦʥʠʯʝʥ ʦʪʠʪ, ʩʣʫʭʦʚ ʥʝʚʨʠʪ, ʤʝʥʠʝʨʦʚʘ ʙʦʣʝʩʪ, ʦʪʦʩʢʣʝʨʦʟʘ. 

ɼʝʪʘʡʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʙʨʦʷ ʥʘ ʣʠʮʘʪʘ ʩʧʦʨʝʜ ʧʝʨʠʬʝʨʥʘʪʘ ʚʝʩʪʠʙʫʣʘʨʥʘ 

ʧʘʪʦʣʦʛʠ̫  ʝ ʧʦʢʘʟʘʥʦ ʛʨʘʬʠʯʥʦ ʥʘ ʬʠʛ. 17. 
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N=468 
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ʌʠʛ. 17 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʧʝʨʠʬʝʨʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ 

ʧʘʪʦʣʦʛʠʷ ʧʦ ʥʦʟʦʣʦʛʠʯʥʠ ʝʜʠʥʠʮʠ.  

1- ʚʝʩʪʠʙʫʣʦʧʘʪʠʠ;  

2- ʣʘʙʠʨʠʥʪʦʧʘʪʠʠ;  

3-  ʧʦʟʠʮʠʦʥʝʥ ʣʘʙʠʨʠʥʪʝʥ ʩʠʥʜʨʦʤ;  

4-  ʭʨʦʥʠʯʝʥ ʦʪʠʪ;  

5-  ʩʣʫʭʦʚ ʥʝʚʨʠʪ;  

6-  ʤʝʥʠʝʨʦʚʘ ʙʦʣʝʩʪ;  

7-  ʦʪʦʩʢʣʝʨʦʟʘ. 

 

ʂʘʢʪʦ ʚʝʯʝ ʩʧʦʤʝʥʘʭʤʝ, ʧʘʮʠʝʥʪʠʪʝ ʩ ʮʝʥʪʨʘʣʥʠ ʚʝʩʪʠʙʫʣʘʨʥʠ 

ʟʘʙʦʣʷʚʘʥʠʷ ʩʲʱʦ ʩʘ ʛʨʫʧʠʨʘʥʠ ʚ 7 ʥʦʟʦʣʦʛʠʯʥʠ ʝʜʠʥʠʮʠ: ʚʝʨʪʝʙʨʦ-ʙʘʟʠʣʘʨʥʘ 

ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ, ʮʝʥʪʨʘʣʝʥ ʦʪʦʥʝʚʨʦʣʦʛʠʯʝʥ ʩʠʥʜʨʦʤ (ʧʨʝʜʠʤʥʦ ʩʲʩ ʩʲʜʦʚ 

ʭʘʨʘʢʪʝʨ), ʥʝʚʨʦʚʝʛʝʪʘʪʠʚʥʘ ʜʠʩʪʦʥʠʷ, ʤʥʦʞʝʩʪʚʝʥʘ ʩʢʣʝʨʦʟʘ, ʪʫʤʦʨʠ ʥʘ ʎʅʉ, 

ʯʝʨʝʧʥʦʤʦʟʲʯʥʠ ʪʨʘʚʤʠ ʠ ʝʜʥʘ ʤʘʣʢʘ ʛʨʫʧʘ ʩ ʜʨʫʛʠ ʟʘʙʦʣʷʚʘʥʠʷ ʥʘ ʎʅʉ, 

ʧʨʝʜʩʪʘʚʝʥʠ ʧʨʝʜʠʤʥʦ ʦʪ ʧʘʮʠʝʥʪʠ ʩ ʝʧʠʣʝʧʩʠʷ, ʢʦʨʦʚʘ ʠ ʤʘʣʢʦʤʦʟʲʯʥʘ ʘʪʨʦʬʠʷ 

ʠ ʤʠʛʨʝʥʘ. ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʣʠʮʘʪʘ ʩʧʦʨʝʜ ʥʦʟʦʣʦʛʠʯʥʘʪʘ ʝʜʠʥʠʮʘ ʝ 

ʧʨʝʜʩʪʘʚʝʥʦ ʛʨʘʬʠʯʥʦ ʥʘ ʬʠʛ. 18: 
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ʌʠʛ. 18 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʮʝʥʪʨʘʣʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ 

ʧʘʪʦʣʦʛʠʷ.  

1- ʚʝʨʪʝʙʨʦ-ʙʘʟʠʣʘʨʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ;  

2- ʮʝʥʪʨʘʣʝʥ ʦʪʦʥʝʚʨʦʣʦʛʠʯʝʥ ʩʠʥʜʨʦʤ;  

3-  ʥʝʚʨʦʚʝʛʝʪʘʪʠʚʥʘ ʜʠʩʪʦʥʠʷ;  

4-  ʤʥʦʞʝʩʪʚʝʥʘ ʩʢʣʝʨʦʟʘ;  

5-  ʪʫʤʦʨʠ ʥʘ ʎʅʉ;  

6-  ʯʝʨʝʧʥʦʤʦʟʲʯʥʠ ʪʨʘʚʤʠ;  

7-  ʨʘʟʥʠ. 

 

ɺ ʥʘʯʘʣʦʪʦ ʙʝ ʩʧʦʤʝʥʘʪʦ, ʯʝ ʯʘʩʪ ʦʪ ʥʘʰʠʷ ʢʦʥʪʠʥʛʝʥʪ ʧʘʮʠʝʥʪʠ ʙʝ 

ʠʟʩʣʝʜʚʘʥ ʧʦ ʦʧʨʝʜʝʣʝʥʠ ʤʝʪʦʜʠʢʠ ʩʲʚʤʝʩʪʥʦ ʩ ʢʦʣʝʢʪʠʚ ʦʪ ʣʘʙʦʨʘʪʦʨʠʷʪʘ ʧʦ 

ʙʠʦʤʝʭʘʥʠʢʘ ʥʘ ʠʥʩʪʠʪʫʪʘ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʤʦʟʲʢʘ ʢʲʤ ɹɸʅ. ʊʦʚʘ ʙʝ ʥʘʣʦʞʝʥʦ 

ʦʪ ʬʘʢʪʘ, ʯʝ ʝʜʠʥʩʪʚʝʥʦ ʪʘʤ ʠʤʘ ʘʧʘʨʘʪʫʨʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʜʠʥʘʤʠʯʥʠ 

ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠ ʧʨʦʙʠ. ʅʠʝ ʠʟʩʣʝʜʚʘʭʤʝ ʩʲʚʤʝʩʪʥʦ ʦʙʱʦ 93 ʣʠʮʘ ʩ ʧʨʝʜʠʤʥʦ 

ʧʝʨʠʬʝʨʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʧʘʪʦʣʦʛʠʷ. ʇʨʠ 39 ʧʘʮʠʝʥʪʠ ʙʝ ʠʟʩʣʝʜʚʘʥʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʘʪʘ ʢʘʨʪʠʥʘ ʧʨʠ ʥʘʪʦʚʘʨʚʘʱʠ ʧʨʦʧʨʠʦʨʝʮʝʧʮʠʷʪʘ ʫʩʣʦʚʠʷ 

(ʧʨʦʤʝʥʝʥʘ ʧʦʜʧʦʨʥʘ ʧʣʦʱ), ʘ ʧʨʠ ʜʨʫʛʠ 54 ʧʘʮʠʝʥʪʠ ʙʝ ʠʟʚʲʨʰʝʥʘ ʜʠʥʘʤʠʯʥʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʩ ʘʥʘʣʠʟ ʥʘ ɽʄɻ-ʦʪʛʦʚʦʨʠʪʝ ʦʪ ʛʦʣʝʤʠʪʝ ʤʫʩʢʫʣʠ ʥʘ ʜʦʣʥʠʪʝ 

ʢʨʘʡʥʠʮʠ, ʫʯʘʩʪʚʘʱʠ ʚ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ. ʇʨʦʪʦʢʦʣʠʪʝ ʥʘ ʜʚʘʪʘ 

ʚʠʜʘ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʧʦʜʨʦʙʥʦ ʨʘʟʛʣʝʜʘʥʠ ʚ ʛʣʘʚʘʪʘ ʧʦʩʚʝʪʝʥʘ ʥʘ ʤʝʪʦʜʠʢʠʪʝ, 

ʧʨʠʣʘʛʘʥʠ ʚ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ.  
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ʇʨʠ ʜʨʫʛʠ 72 ʢʣʠʥʠʯʥʦ ʟʜʨʘʚʠ ʣʠʮʘ (ʥʘʨʝʯʝʥʠ ʫʩʣʦʚʥʦ ñʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ 

2ò) ʙʷʭʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʥʷʢʦʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠ ʜʘʥʥʠ, ʥʘʡ-ʚʝʯʝ ʨʲʩʪ ʠ ʪʝʛʣʦ. 

ʊʝʟʠ ʜʘʥʥʠ ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʜʘ ʩʝ ʪʝʩʪʚʘ ʤʝʪʦʜʠʢʘʪʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʲʩʪʘ ʠ ʪʝʛʣʦʪʦ ʥʘ ʠʥʜʠʚʠʜʠʪʝ ʚʲʨʭʫ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ. ʇʨʠ ʩʲʱʠʷʪ ʢʦʥʪʠʥʛʝʥʪ ʧʘʮʠʝʥʪʠ ʙʝ ʪʝʩʪʚʘʥʘ ʠ 

ʧʦʚʪʦʨʷʝʤʦʩʪʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʯʨʝʟ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʤʥʦʛʦʢʨʘʪʥʠ 

ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠ ʪʝʩʪʦʚʝ ʢʘʢʪʦ ʚ ʢʨʘʪʢʦʪʨʘʝʥ (ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʠʥ ʜʝʥ), ʪʘʢʘ ʠ ʚ 

ʜʲʣʛʦʚʨʝʤʝʥʝʥ (ʚ ʪʝʯʝʥʠʝ ʥʘ ʥʷʢʦʣʢʦ ʜʥʠ ʠ ʩʝʜʤʠʮʠ) ʘʩʧʝʢʪ. ɼʘʥʥʠʪʝ ʥʘ ʪʝʟʠ 

ʣʠʮʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʦʣ ʠ ʚʲʟʨʘʩʪ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʩʲʦʪʚʝʪʥʦ ʥʘ ʬʠʛ. 19 ʠ ʪʘʙʣ. 

6. 

 

N=72
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ʌʠʛ. 19 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʣʠʮʘʪʘ ʦʪ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ 2 ʧʦ ʧʦʣ 

 

ʊʘʙʣʠʮʘ 6. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʣʠʮʘʪʘ ʦʪ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ 2 ʧʦ ʚʲʟʨʘʩʪ 
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3.5  ʄɽʊʆɼʀʂɸ ʅɸ ʀɿʉʃɽɼɺɸʅɽʊʆ 

ʎʝʣʪʘ ʥʘ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʝ ʜʘ ʩʝ ʚʲʚʝʜʝ ʚ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ ʠ ʜʘ ʩʝ 

ʧʨʦʫʯʠ ʢʣʠʥʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ. ɽʪʦ ʟʘʱʦ 

ʪʦʚʘ ʝ ʦʩʥʦʚʥʠʷʪ ʤʝʪʦʜ, ʠʟʧʦʣʟʚʘʥ ʦʪ ʥʘʩ. ʈʘʟʙʠʨʘ ʩʝ, ʥʝʚʲʟʤʦʞʥʦ ʝ ʝʜʠʥ ʤʝʪʦʜ, 

ʧʨʠʣʘʛʘʥ ʚ ʜʘʜʝʥʘ ʢʣʠʥʠʯʥʘ ʦʙʣʘʩʪ ʜʘ ʙʲʜʝ ʠʟʚʘʜʝʥ ʦʪ ʦʙʱʠʷ ʢʦʥʪʝʢʩʪ ʥʘ ʚʩʠʯʢʠ 

ʜʨʫʛʠ ʜʠʘʛʥʦʩʪʠʯʥʠ ʤʝʪʦʜʠ, ʧʦʣʟʚʘʥʠ ʦʪ ʪʘʟʠ ʩʧʝʮʠʘʣʥʦʩʪ. ɿʘʪʦʚʘ ʥʠʝ ʚ ʧʲʣʝʥ 

ʦʙʝʤ ʩʤʝ ʠʟʧʦʣʟʚʘʣʠ ʚʩʠʯʢʠ ʜʨʫʛʠ ʥʘʣʠʯʥʠ (ʠ ʜʦʩʪʲʧʥʠ!) ʜʠʘʛʥʦʩʪʠʯʥʠ ʤʝʪʦʜʠ. 

ʊʦʚʘ ʥʝ ʩʘʤʦ ʯʝ ʥʝ ʨʘʟʚʦʜʥʷʚʘ ʨʘʙʦʪʘʪʘ, ʘ ʥʘʧʨʦʪʠʚ - ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʩʨʘʚʥʠʪʝʣʥʘ ʦʮʝʥʢʘ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʠ ʜʠʘʛʥʦʩʪʠʯʥʘʪʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʥʘ ʚʩʷʢʘ 

ʦʪʜʝʣʥʘ ʤʝʪʦʜʠʢʘ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʤʝ ʩʝ ʚʲʟʧʦʣʟʚʘʣʠ ʦʪ ʧʲʣʥʠʷ ʦʙʝʤ ʥʘ 

ʢʣʘʩʠʯʝʩʢʦʪʦ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʢʣʘʩʠʯʝʩʢʠʪʝ 

ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʠ ʤʝʪʦʜʠ, ʥʷʢʦʠ ʩʲʚʨʝʤʝʥʥʠ ʝʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʥʠ ʤʝʪʦʜʠ ʠ 

ʢʘʪʦ ʜʦʧʲʣʥʝʥʠʝ ʩʤʝ ʚʢʣʶʯʠʣʠ ʠʟʚʝʩʪʝʥ ʙʨʦʡ ʙʦʣʥʠ ʠʟʩʣʝʜʚʘʥʠ ʩ ʥʘʡ-

ʩʲʚʨʝʤʝʥʥʘʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ - ʜʠʥʘʤʠʯʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ. 

3.5.1 ʆʙʝʢʪ ʠ ʝʜʠʥʠʮʠ ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ 

3.5.1.1 ʆʙʝʢʪ ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ 

ʊʦʚʘ ʩʘ ʜʘʥʥʠʪʝ ʦʪ ʩʪʘʙʠʣʦʛʨʘʬʩʢʦʪʦ ʠʟʩʣʝʜʚʘʥʝ, ʧʨʦʚʝʜʝʥʦ ʧʦ ʨʘʟʣʠʯʥʠ 

ʤʝʪʦʜʠʢʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠ ʧʣʘʪʬʦʨʤʠ ʤʦʜʝʣʠ ʉʀʇ-1 ʠ Toennies ʚʲʨʭʫ 

ʩʣʫʯʘʡʥʘ ʠʟʚʘʜʢʘ ʦʪ ʟʜʨʝʚʠ ʤʲʞʝ ʠ ʞʝʥʠ ʥʘ ʨʘʟʣʠʯʥʘ ʚʲʟʨʘʩʪ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ 

ʚʲʨʭʫ ʧʘʮʠʝʥʪʠ ʩ ʜʦʢʘʟʘʥʠ ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ ʥʘ ʧʝʨʠʬʝʨʥʠ ʠ ʮʝʥʪʨʘʣʥʠ 

ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʚʢʣʶʯʝʥʠ ʚ ʪʦʚʘ  ʠʟʩʣʝʜʚʘʥʝ. 

3.5.1.2 ʃʦʛʠʯʝʩʢʘ ʝʜʠʥʠʮʘ ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ 

ʊʦʚʘ ʝ ʚʩʝʢʠ ʠʥʜʠʚʠʜ, ʚʢʣʶʯʝʥ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ ʠ ʦʪʛʦʚʘʨʷʱ ʥʘ ʢʨʠʪʝʨʠʠʪʝ 

ʟʘ ʚʢʣʶʯʚʘʥʝ ʚ ʥʷʢʦʷ ʦʪ ʜʝʬʝʥʝʨʘʥʠʪʝ ʛʨʫʧʠ. 

3.5.1.3 ʊʝʭʥʠʯʝʩʢʘ ʝʜʠʥʠʮʘ ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ 

ʊʦʚʘ ʝ ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʠʷ ʩʝʢʪʦʨ ʢʲʤ ʂʘʪʝʜʨʘʪʘ ʧʦ ʋʅɻ ʙʦʣʝʩʪʠ ʥʘ 

ʄʝʜʠʮʠʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ï ʙʦʣʥʠʮʘ ñʎʘʨʠʮʘ ʁʦʘʥʥʘò ʠ ʣʘʙʦʨʘʪʦʨʠʷʪʘ ʥʘ 

ʩʝʢʮʠʷʪʘ ʧʦ ʙʠʦʤʝʭʘʥʠʢʘ ʥʘ ʜʚʠʞʝʥʠʷʪʘ ʢʲʤ ʀʥʩʪʠʪʫʪʘ ʧʦ ʬʠʟʠʦʣʦʛʠʷ ʥʘ ɹɸʅ. 
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3.5.2. ʇʨʠʟʥʘʮʠ ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ 

ɿʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʦʮʝʥʢʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 

ʩʪʘʙʠʣʦʛʨʘʬʩʢʠ ʧʦʢʘʟʘʪʝʣʠ ʚ ʥʦʨʤʘ ʠ ʧʘʪʦʣʦʛʠʷ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʜʘ ʩʝ ʩʨʘʚʥʷʪ ʩ 

ʜʨʫʛʠ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʠ ʤʝʪʦʜʠ ʚ ʦʪʦʥʝʚʨʦʣʦʛʠʷʪʘ, ʙʷʭʘ ʧʦʜʙʨʘʥʠ ʩʣʝʜʥʠʪʝ 

ʧʨʠʟʥʘʮʠ ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ: 

3.5.2.1 ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʣʠʮʘʪʘ  

ï ʧʦʣ, ʚʲʟʨʘʩʪ, ʪʝʛʣʦ, ʚʠʩʦʯʠʥʘ. 

3.5.2.2. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʃʆʈ-ʩʪʘʪʫʩʘ  

ï ʘʥʘʤʥʝʟʘ, ʬʠʟʠʢʘʣʥʘ ʥʘʭʦʜʢʘ ʧʨʠ ʨʫʪʠʥʝʥ ʧʨʝʛʣʝʜ ʥʦ ʃʆʈ-ʦʨʛʘʥʠʪʝ, 

ʘʫʜʠʦʤʝʪʨʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ (ʪʦʥʘʣʥʘ ʧʨʘʛʦʚʘ ʘʫʜʠʦʤʝʪʨʠʷ), ʥʘʜʧʨʘʛʦʚʠ ʧʨʦʙʠ 

(SISI), ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʩʣʫʭʦʚʠ ʩʪʚʦʣʦʚʠ ʝʚʦʢʠʨʘʥʠ ʧʦʪʝʥʮʠʘʣʠ, 

ʧʨʠ ʥʫʞʜʘ ï ʪʠʤʧʘʥʦʤʝʪʨʠʷ ʠ ʩʪʘʧʝʜʠʫʩ-ʨʝʬʣʝʢʩ. 

3.5.3. ʆʪʦʥʝʚʨʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ 

ʉʪʘʪʦʢʠʥʝʪʠʯʥʠ ʧʨʦʙʠ ï Romberg, ʧʦʢʘʟʘʣʝʯʥʘʪʘ ʧʨʦʙʘ ʥʘ Barani, 

ʥʦʩʦʧʦʢʘʟʘʣʝʯʥʘ ʧʨʦʙʘ, ʘʜʠʘʜʦʭʦʢʠʥʝʟʠʷ, Babinski-Weil, ʩʪʝʧʠʥʛ-ʪʝʩʪʘ ʥʘ  

Fukuda, ʩʪʘʙʠʣʦʤʝʪʨʠʷ. 

ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʥʠʩʪʘʛʲʤʘ ï ʩ ʥʝʚʲʦʨʲʞʝʥʦ ʦʢʦ, ʩ ʧʦʤʦʱʪʘ ʥʘ ʦʯʠʣʘʪʘ ʥʘ 

ʌʨʝʥʮʝʣ, ʝʣʝʢʪʨʦʥʠʩʪʘʛʤʦʛʨʘʬʠʷ. 

ʂʘʣʦʨʠʯʥʘ ʧʨʦʙʘ ï ʧʦ ʤʝʪʦʜʠʢʘʪʘ ʥʘ Fitgerald-Hallpike (ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʩ 

ʢʦʤʧʶʪʲʨʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ). 

ɺʨʲʱʘʪʝʣʥʠ ʧʨʦʙʠ ï ʢʣʘʩʠʯʝʩʢʘ ʚʨʲʱʘʪʝʣʥʘ ʧʨʦʙʘ ʥʘ Barani, ʚʨʲʱʘʪʝʣʥʠ 

ʧʨʦʙʠ ʥʘ ʝʣʝʢʪʨʦʚʨʲʱʘʪʝʣʝʥ ʩʪʦʣ ʥʘ ʬʠʨʤʘʪʘ Toennies, ʧʨʦʚʝʜʝʥʠ ʧʦ ʨʘʟʣʠʯʥʠ 

ʧʨʦʛʨʘʤʠ. 

3.5.4. ʉʪʘʙʠʣʦʤʝʪʨʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ 

ʈʘʟʣʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ, ʨʝʛʠʩʪʨʠʨʘʥʝ ʩ ʦʪʚʦʨʝʥʠ ʠ 

ʟʘʪʚʦʨʝʥʠ ʦʯʠ, ʢʘʪʦ ʧʲʪ, ʩʢʦʨʦʩʪ ʥʘ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʎʊ, ʧʣʦʱ ʥʘ ʦʙʚʠʚʥʘʪʘ 

ʢʨʠʚʘ, ʢʦʝʬʠʮʠʝʥʪ ʥʘ Romberg, ʠʟʯʠʩʣʝʥ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʘʡ-ʚʝʯʝ 

ʧʲʪ, ʘʤʧʣʠʪʫʜʘ ʥʘ ʦʪʢʣʦʥʝʥʠʷʪʘ ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ ʠ ʩʪʨʘʥʠʯʥʘ ʧʦʩʦʢʘ, EMG-

ʦʪʛʦʚʦʨʠ ʦʪ ʜʚʘ ʤʫʩʢʫʣʘ ï m. tibialis ant. ʠ m. soleus ʧʨʠ ʜʠʥʘʤʠʯʥʘʪʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʷ. ʊʝʟʠ ʦʪʛʦʚʦʨʠ ʙʷʭʘ ʧʨʝʮʝʥʷʚʘʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʣʘʪʝʥʪʥʦʩʪ, 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʠ ʤʘʢʩʠʤʘʣʥʘ ʘʤʧʣʠʪʫʜʘ. 
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3.6. ɺʨʝʤʝ ʠ ʤʷʩʪʦ ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ 

ʇʨʦʫʯʚʘʥʝʪʦ ʦʙʭʚʘʱʘ 15 ʛʦʜʠʰʝʥ ʧʝʨʠʦʜ (1994 ï 2009 ʛʦʜʠʥʘ). ɺʩʠʯʢʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʠʟʚʲʨʰʝʥʠ ʚ ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʠʷ ʩʝʢʪʦʨ ʢʲʤ ʂʘʪʝʜʨʘʪʘ ʧʦ ʋʅɻ 

ʙʦʣʝʩʪʠ ʥʘ ʄʝʜʠʮʠʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ï ʙʦʣʥʠʜʘ ñʎʘʨʠʮʘ ʁʦʘʥʥʘò ʠ 

ʣʘʙʦʨʘʪʦʨʠʷʪʘ ʥʘ ʩʝʢʮʠʷʪʘ ʧʦ ʙʠʦʤʝʭʘʥʠʢʘ ʥʘ ʜʚʠʞʝʥʠʷʪʘ ʢʲʤ ʀʥʩʪʠʪʫʪʘ ʧʦ 

ʬʠʟʠʦʣʦʛʠʷ ʥʘ ɹɸʅ. 

3.7. ʆʨʛʘʥʠ ʥʘ ʥʘʙʣʶʜʝʥʠʝʪʦ ʠ ʤʠʢʨʦʥʘʙʣʶʜʝʥʠʝʪʦ 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʠ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʜʘʥʥʠʪʝ ʩʘ ʠʟʚʲʨʰʝʥʠ ʣʠʯʥʦ ʦʪ ʘʚʪʦʨʘ, ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʪʝʭʥʠʯʝʩʢʠ ʧʝʨʩʦʥʘʣ. ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ʜʠʥʘʤʠʯʥʘ ʧʣʘʪʬʦʨʤʘ ʩʘ 

ʠʟʚʲʨʰʝʥʠ ʩʲʚʤʝʩʪʥʦ ʩ ʢʦʣʝʢʪʠʚʘ ʥʘ ʣʘʙʦʨʘʪʦʨʠʷʪʘ ʥʘ ʩʝʢʮʠʷʪʘ ʧʦ ʙʠʦʤʝʭʘʥʠʢʘ 

ʥʘ ʜʚʠʞʝʥʠʷʪʘ ʢʲʤ ʀʥʩʪʠʪʫʪʘ ʧʦ ʬʠʟʠʦʣʦʛʠʷ ʥʘ ɹɸʅ.  

3.8. ʂʣʠʥʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʥʘ 
ʜʘʥʥʠʪʝ 

3.8.1. ʃʦʨ-ʩʪʘʪʫʩ 

ɺ ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʠʷ ʩʝʢʪʦʨ ʥʘ ʂʘʪʝʜʨʘʪʘ ʧʦ ʋʅɻ ʙʦʣʝʩʪʠ, ʢʲʜʝʪʦ ʙʝ 

ʠʟʚʲʨʰʝʥʦ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ, ʦʩʥʦʚʥʠʷʪ ʢʦʥʪʠʥʛʝʥʪ ʧʘʮʠʝʥʪʠ ʩʘ ʩ ʧʝʨʠʬʝʨʥʠ 

ʫʚʨʝʞʜʘʥʠʷ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʬʫʥʢʮʠʷ. ɽʪʦ ʟʘʱʦ ʦʪ ʦʩʦʙʝʥʦ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʝ 

ʱʘʪʝʣʥʦ ʩʥʝʪʠʷ ʩʪʘʪʫʩ ʥʘ ʃʆʈ- ʦʨʛʘʥʠʪʝ ʚ ʘʥʘʤʥʝʩʪʠʯʝʥ, ʬʠʟʠʢʘʣʝʥ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʥʦ- ʜʠʘʛʥʦʩʪʠʯʝʥ ʘʩʧʝʢʪ.  

3.8.1.1. ɸʥʘʤʥʝʟʘ 

ɺ ʘʥʘʤʥʝʩʪʠʯʝʥ ʧʣʘʥ ʩʪʘʨʘʪʝʣʥʦ ʨʘʟʧʠʪʚʘʭʤʝ ʧʘʮʠʝʥʪʠʪʝ ʟʘ ʪʝʭʥʠʪʝ 

ʦʧʣʘʢʚʘʥʠʷ, ʢʘʪʦ ʦʩʦʙʝʥʦ ʥʘʙʣʷʛʘʭʤʝ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ 

(ʩʚʝʪʦʚʲʨʪʝʞ, ʟʘʤʘʡʚʘʥʝ, ʚʝʛʝʪʘʪʠʚʥʠ ʨʝʘʢʮʠʠ, ʥʝʩʪʘʙʠʣʥʦ ʨʘʚʥʦʚʝʩʠʝ) ʠ 

ʢʦʭʣʝʘʨʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ (ʥʘʤʘʣʝʥʠʝ ʥʘ ʩʣʫʭʘ, ʰʫʤ ʚ ʫʰʠʪʝ, ʚʲʟʧʘʣʝʥʠʷ, 

ʪʨʘʚʤʠ). ʀʥʪʝʨʝʩʫʚʘʭʤʝ ʩʝ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʦʧʣʘʢʚʘʥʠʷʪʘ (ʦʩʪʨʦ, ʧʦʩʪʝʧʝʥʥʦ), 

ʭʘʨʘʢʪʝʨʘ ʥʘ ʧʨʦʪʠʯʘʥʝ (ʧʨʦʛʨʝʩʠʨʘʱʦ ʠʣʠ ʥʘ ʧʨʠʩʪʲʧʠ), ʧʨʦʚʦʢʠʨʘʱʠ 

ʤʦʤʝʥʪʠ, ʩʲʧʲʪʩʪʚʘʱʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʬʘʤʠʣʥʘ ʦʙʨʝʤʝʥʝʥʦʩʪ. ʄʥʦʛʦ ʘʚʪʦʨʠ 

ʩʲʦʙʱʘʚʘʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʧʝʮʠʘʣʥʠ ʚʲʧʨʦʩʥʠʮʠ. ʇʦʨʘʜʠ ʛʦʣʷʤʘʪʘ ʩʪʦʡʥʦʩʪ 

ʥʘ ʘʥʘʤʥʝʩʪʠʯʥʠʪʝ ʜʘʥʥʠ, ʥʠʝ ʠʟʛʦʪʚʠʭʤʝ ʩʧʝʮʠʘʣʥʘ ʬʦʨʤʘ- ʚʲʧʨʦʩʥʠʢ, ʚ ʢʦʷʪʦ 

ʧʘʮʠʝʥʪʠʪʝ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʦʪʙʝʣʷʟʚʘʪ ʧʦ- ʚʘʞʥʠʪʝ ʤʦʤʝʥʪʠ ʦʪ ʪʝʭʥʠʪʝ 

ʦʧʣʘʢʚʘʥʠʷ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʘʢʲʚ ʚʠʜ ʚʲʧʨʦʩʥʠʮʠ ʧʦ ʥʘʰʝ ʤʥʝʥʠʝ ʝ ʦʩʦʙʝʥʦ 

ʧʦʣʝʟʥʦ ʧʦ ʥʷʢʦʣʢʦ ʧʨʠʯʠʥʠ. ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ ʪʝ ʩʠʩʪʝʤʘʪʠʟʠʨʘʪ ʦʧʣʘʢʚʘʥʠʷʪʘ ʥʘ 

ʧʘʮʠʝʥʪʠʪʝ, ʪʘʢʘ ʯʝ ʧʨʠ ʩʨʝʱʘ ʩ ʣʝʢʘʨʷ ʪʝ ʠʤʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʥʘʙʣʝʛʥʘʪ ʥʘ ʥʘʡ- 
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ʩʲʱʝʩʪʚʝʥʦʪʦ ʦʪ ʪʷʭ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʣʝʢʘʨʷʪ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʧʦ- ʜʦʙʨʝ ʠ ʧʦ- 

ʙʲʨʟʦ ʜʘ ʩʝ ʦʨʠʝʥʪʠʨʘ ʚ ʧʦʥʷʢʦʛʘ ʦʙʲʨʢʘʥʠʪʝ ʦʙʷʩʥʝʥʠʷ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʠ ʜʘ 

ʥʘʩʦʯʚʘ ʨʘʟʧʠʪʘ ʚ ʩʲʱʝʩʪʚʝʥʘ ʧʦʩʦʢʘ. ʅʝ ʧʦ- ʤʘʣʦʚʘʞʥʦ ʝ ʠ ʜʦʢʫʤʝʥʪʠʨʘʥʝʪʦ ʥʘ 

ʘʥʘʤʥʝʟʘʪʘ, ʢʦʷʪʦ ʧʦ- ʢʲʩʥʦ ʤʦʞʝ ʜʘ ʩʣʫʞʠ ʢʘʪʦ ʙʘʟʘ ʟʘ ʧʦ- ʥʘʪʘʪʲʰʥʦ 

ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʘ. 

3.8.1.2. ʌʠʟʠʢʘʣʥʦ ʠʟʩʣʝʜʚʘʥʝ 

ʂʣʘʩʠʯʝʩʢʦʪʦ ʬʠʟʠʢʘʣʥʦ ʃʆʈ- ʠʟʩʣʝʜʚʘʥʝ ʧʨʝʜʚʠʞʜʘ ʦʪʦʩʢʦʧʠʷ 

(ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʦʪʦʩʢʦʧ ʠ ʤʠʢʨʦʩʢʦʧ), ʧʨʝʜʥʘ, ʧʨʠ ʥʫʞʜʘ ʠ ʟʘʜʥʘ 

ʨʠʥʦʩʢʦʧʠʷ, ʤʝʟʦʬʘʨʠʥʛʦʩʢʦʧʠʷ, ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʝʚʩʪʘʭʠʝʚʘʪʘ ʪʨʲʙʘ. 

ʋʩʪʘʥʦʚʝʥʠʪʝ ʧʘʪʦʣʦʛʠʯʥʠ ʦʪʢʣʦʥʝʥʠʷ ʩʝ ʦʪʙʝʣʷʟʚʘʪ ʚ ʜʦʢʫʤʝʥʪʘʮʠʷʪʘ ʥʘ 

ʧʘʮʠʝʥʪʘ. 

ʉʲʱʝʩʪʚʝʥʘ ʯʘʩʪ ʦʪ ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ 

ʩʣʫʭʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ. ʏʨʝʟ ʥʷʢʦʠ ʘʢʫʤʝʪʨʠʯʥʠ ʧʨʦʙʠ ʩʝ ʦʨʠʝʥʪʠʨʘʭʤʝ ʟʘ 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʩʣʫʭʦʚʘʪʘ ʬʫʥʢʮʠʷ. ʇʨʠʣʘʛʘʭʤʝ ʨʘʟʣʠʯʥʠ ʘʫʜʠʦʤʝʪʨʠʯʥʠ ʧʨʦʙʠ, 

ʠʟʚʲʨʰʝʥʠ ʥʘ ʛʦʣʷʤ ʢʣʠʥʠʯʝʥ ʘʫʜʠʦʤʝʪʲʨ ʄɸ-31. ʊʦʥʘʣʥʘʪʘ ʧʨʘʛʦʚʘ 

ʘʫʜʠʦʤʝʪʨʠʷ ʧʦ ʚʲʟʜʫʰʝʥ ʠ ʢʦʩʪʝʥ ʧʲʪ ʙʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʧʨʦʚʝʞʜʘʥʘ ʧʨʠ ʚʩʠʯʢʠ 

ʧʘʮʠʝʥʪʠ. ʊʘʢʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘʭʘ ʠ ʜʦʢʫʤʝʥʪʠʨʘʭʘ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʠ ʩʪʝʧʝʥʠ 

ʥʘʨʫʰʝʥʠʷ ʥʘ ʩʣʫʭʘ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʜʠʘʛʥʦʩʪʠʯʥʦ ʠʟʷʩʥʷʚʘʥʝ 

ʧʨʦʚʝʞʜʘʭʤʝ ʥʘʜʧʨʘʛʦʚʠ ʧʨʦʙʠ (ʥʘʡ- ʚʝʯʝ SISI- ʪʝʩʪʘ ʢʘʪʦ ʥʘʡ- ʠʥʬʦʨʤʘʪʠʚʝʥ ʠ 

ʦʙʱʦʧʨʠʝʪ), ʩ ʢʦʝʪʦ ʦʧʨʝʜʝʣʷʭʤʝ ʥʠʚʦʪʦ ʥʘ ʫʚʨʝʞʜʘʥʝ ʥʘ ʩʣʫʭʘ (ʢʦʭʣʝʘʨʥʦ ʠʣʠ 

ʨʝʪʨʦʢʦʭʣʝʘʨʥʦ). ʏʨʝʟ ʪʠʤʧʘʥʦʤʝʪʨʠʷ ʫʩʪʘʥʦʚʷʚʘʭʤʝ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ 

ʩʪʨʫʢʪʫʨʠʪʝ ʥʘ ʩʨʝʜʥʦʪʦ ʫʭʦ, ʘ ʯʨʝʟ ʠʤʧʝʜʘʥʩʤʝʪʨʠʷ- ʘʢʫʩʪʠʯʥʠʷ ʨʝʬʣʝʢʩ. ʇʨʠ 

ʩʲʤʥʝʥʠʝ ʟʘ ʦʙʝʤʝʥ ʧʨʦʮʝʩ ʚ ʧʦʥʪʦʮʝʨʝʙʝʣʘʨʥʠʷ ʲʛʲʣ, ʜʝʤʠʝʣʠʥʠʟʠʨʘʱ ʧʨʦʮʝʩ 

ʠʣʠ ʜʨʫʛʠ ʦʪʦʣʦʛʠʯʥʠ ʠ ʥʝʚʨʦʣʦʛʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʠʟʚʲʨʰʚʘʭʤʝ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ 

ʩʣʫʭʦʚʠ ʩʪʚʦʣʦʚʠ ʝʚʦʢʠʨʘʥʠ ʧʦʪʝʥʮʠʘʣʠ (ʉʉɽʇ).  

3.8.2. ʆʪʦʥʝʚʨʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ 

ʂʣʘʩʠʯʝʩʢʦʪʦ ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ, ʥʘʨʝʜ ʩ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ 

ʩʣʫʭʘ, ʚʢʣʶʯʚʘ ʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʠʩʪʘʛʲʤʘ (ʚʝʩʪʠʙʫʣʦʦʢʫʣʦʤʦʪʦʨʥʠ ʨʝʬʣʝʢʩʠ) ʠ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʚ ʧʦʢʦʡ ʠ ʜʚʠʞʝʥʠʝ (ʚʝʩʪʠʙʫʣʦʩʧʠʥʘʣʥʠ 

ʨʝʬʣʝʢʩʠ).  
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3.8.2.1. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʚʝʩʪʠʙʫʣʦʦʢʫʣʦʤʦʪʦʨʥʠʪʝ ʨʝʬʣʝʢʩʠ 

ʅʠʩʪʘʛʲʤʲʪ ʩʧʦʨʝʜ ʧʦʚʝʯʝʪʦ ʘʚʪʦʨʠ ʠʤʘ ʥʘʡ-ʛʦʣʷʤʘ ʜʠʘʛʥʦʩʪʠʯʥʘ 

ʩʪʦʡʥʦʩʪ. ʆʪʯʠʪʘʥʝʪʦ ʥʘ ʨʝʜʠʮʘ ʥʝʛʦʚʠ ʧʘʨʘʤʝʪʨʠ ʜʦʧʨʠʥʘʩʷ ʩʲʱʝʩʪʚʝʥʦ ʟʘ 

ʠʟʷʩʥʷʚʘʥʝ ʥʘ ʩʲʱʥʦʩʪʪʘ ʠ ʪʦʧʠʢʘʪʘ ʥʘ ʧʘʪʦʣʦʛʠʯʥʠʷ ʧʨʦʮʝʩ. ʇʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʩʧʦʥʪʘʥʥʠʷ ʥʠʩʪʘʛʲʤ ʩ ʥʝʚʲʦʨʲʞʝʥʦ ʦʢʦ ʥʠʝ ʦʧʨʝʜʝʣʷʭʤʝ ʣʠʧʩʘʪʘ ʠʣʠ 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʥʠʩʪʘʛʲʤ ʠ ʩʫʙʝʢʪʠʚʥʦ ʥʷʢʦʠ ʥʝʛʦʚʠ ʢʘʯʝʩʪʚʝʥʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʠ ʧʨʘʚ ʧʦʛʣʝʜ ʠ ʧʨʠ ʦʪʢʣʦʥʷʚʘʥʝ ʥʘ ʦʯʥʠʪʝ ʷʙʲʣʢʠ ʚ 

ʨʘʟʣʠʯʥʠ ʧʦʩʦʢʠ ʥʠʝ ʦʪʯʠʪʘʭʤʝ ʧʦʩʦʢʘʪʘ (ʝʜʥʦʧʦʩʦʯʝʥ, ʢʦʤʙʠʥʠʨʘʥ, 

ʤʥʦʞʝʩʪʚʝʥ), ʘʤʧʣʠʪʫʜʘʪʘ (ʥʠʩʢʦ-, ʩʨʝʜʥʦ- ʠʣʠ ʝʜʨʦ ʘʤʧʣʠʪʫʜʝʥ), ʯʝʩʪʦʪʘʪʘ 

(ʥʠʩʢʦ-, ʩʨʝʜʥʦ- ʠʣʠ ʚʠʩʦʢʦʯʝʩʪʦʪʝʥ), ʩʲʜʨʫʞʥʦʩʪʪʘ (ʜʚʫʦʯʝʥ, ʤʦʥʦʢʫʣʷʨʝʥ), 

ʨʠʪʤʠʯʥʦʩʪʪʘ (ʨʠʪʤʠʯʝʥ, ʜʠʟʤʝʪʨʠʯʝʥ) ʠ ʜʨ. ʉʪʝʧʝʥʪʘ ʥʘ ʩʧʦʥʪʘʥʥʠʷ ʠ 

ʧʦʟʠʮʠʦʥʝʥ ʥʠʩʪʘʛʲʤ ʦʧʨʝʜʝʣʷʭʤʝ ʧʦ ʪʨʠʩʪʝʧʝʥʥʘʪʘ ʩʢʘʣʘ ʥʘ Nylen.  

ʇʦ- ʪʦʯʥʦ ʝ ʠʟʩʣʝʜʚʘʥʝʪʦ ʧʦʜ ʦʯʠʣʘʪʘ ʥʘ ʌʨʝʥʮʝʣ. ʊʫʢ ʦʪʯʠʪʘʭʤʝ 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʧʦʥʪʘʥʝʥ, ʣʘʪʝʥʪʝʥ, ʧʦʟʠʮʠʦʥʝʥ ʠ ʠʥʢʣʠʥʘʮʠʦʥʝʥ (ʚʢʣʁʯʠʪʝʣʥʦ 

ʧʨʦʙʘ ʥʘ Rose) ʥʠʩʪʘʛʲʤ. ʆʪʯʠʪʘʭʤʝ ʩʲʱʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʢʘʢʪʦ ʠ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ ʩ 

ʥʝʚʲʦʨʲʞʝʥʦ ʦʢʦ, ʥʦ ʧʨʠ ʣʘʪʝʥʪʥʠʷ ʥʠʩʪʘʛʲʤ ʦʪʯʠʪʘʭʤʝ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʤʫ, 

ʘ ʧʨʠ ʧʦʟʠʮʠʦʥʥʠʷ ʠ ʠʥʢʣʠʥʘʮʠʦʥʥʠʷ (ʰʠʝʥ) ʥʠʩʪʘʛʲʤ- ʥʘʣʠʯʠʝ ʥʘ ʣʘʪʝʥʪʝʥ 

ʧʝʨʠʦʜ, ʧʦʟʠʮʠʷʪʘ, ʢʦʷʪʦ ʧʨʝʜʠʟʚʠʢʚʘ ʥʠʩʪʘʛʲʤʘ, ʥʘʣʠʯʠʝ ʠʣʠ ʣʠʧʩʘ ʥʘ 

ʚʝʛʝʪʘʪʠʚʥʠ ʨʝʘʢʮʠʠ, ʜʘʣʠ ʥʠʩʪʘʛʲʤʘ ʩʝ ʠʟʯʝʨʧʚʘ ʧʨʠ ʥʝʢʦʣʢʦʢʨʘʪʥʦ ʟʘʝʤʘʥʝ ʥʘ 

ʜʘʜʝʥʘʪʘ ʧʦʟʠʮʠʷ. ʈʘʟʙʠʨʘ ʩʝ, ʥʠʝ ʧʨʘʚʝʭʤʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʤʝʞʜʫ ʯʠʩʪʦ 

ʧʦʟʠʮʠʦʥʥʠʷ ʥʠʩʪʘʛʲʤ (ʧʦʷʚʷʚʘʱ ʩʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʘ ʧʦʟʠʮʠʷ) ʠ 

ʧʦʟʠʮʠʦʥʠʨʘʱʠʷ ʥʠʩʪʘʛʲʤ (ʧʦʷʚʷʚʘʱ ʩʝ ʧʨʠ ʟʘʝʤʘʥʝ ʥʘ ʜʘʜʝʥʘ ʧʦʟʠʮʠʷ). ʇʦʜ 

ʦʯʠʣʘʪʘ ʥʘ ʌʨʝʥʮʝʣ ʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʙʘʣʦʥʘ ʥʘ Politzer ʩʲʱʦ ʪʘʢʘ ʪʲʨʩʝʭʤʝ 

ʥʘʣʠʯʠʝ ʥʘ ʬʠʩʪʫʣʝʥ ʩʠʤʧʪʦʤ ʧʨʠ ʭʨʦʥʠʯʥʠʪʝ ʦʪʠʪʠ.  

ɽʣʝʢʪʨʦʥʠʩʪʘʛʤʦʛʨʘʬʠʷʪʘ ʦʪ ʜʲʣʛʦ ʚʨʝʤʝ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʥʘʰʠʷ ʩʝʢʪʦʨ 

ʟʘ ʧʨʝʮʠʟʥʘ ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʪʦʯʥʘ ʢʦʣʠʯʝʩʪʚʝʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʩʧʦʥʪʘʥʥʠʪʝ 

ʠʣʠ ʧʨʝʜʠʟʚʠʢʘʥʠ ʥʠʩʪʘʛʤʝʥʠ ʨʝʘʢʮʠʠ. ɼʦ ʧʨʝʜʠ ʜʚʝ ʛʦʜʠʥʠ ʥʠʝ ʠʟʚʲʨʰʚʘʭʤʝ 

ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʥʠʩʪʘʛʲʤʘ ʩ ʝʣʝʢʪʨʦʥʠʩʪʘʛʤʦʛʨʘʬ (ʢʦʤʙʠʥʠʨʘʥ ʩ ʚʨʲʱʘʪʝʣʝʥ 

ʩʪʦʣ) ʥʘ ʬʠʨʤʘʪʘ Toʝnnies. ɿʘʧʠʩʲʪ ʩʝ ʧʨʘʚʝʰʝ ʚʲʨʭʫ ʭʘʨʪʠʝʥʘ ʣʝʥʪʘ, ʘ 

ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʠ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ 

ʥʠʩʪʘʛʤʝʥʘʪʘ ʨʝʘʢʮʠʷ ʩʝ ʠʟʚʲʨʰʚʘʰʝ ʨʲʯʥʦ. ʊʦʚʘ ʦʪʥʝʤʘʰʝ ʤʥʦʛʦ ʚʨʝʤʝ ʠ ʩʠʣʠ 

ʠ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʰʝ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʦʣʷʤ ʙʨʦʡ ʧʘʮʠʝʥʪʠ 

ʚ ʘʩʧʝʢʪʘ ʥʘ ʨʫʪʠʥʥʘʪʘ ʜʠʘʛʥʦʩʪʠʯʥʘ ʧʨʦʮʝʜʫʨʘ. ʆʪ ʜʚʝ ʛʦʜʠʥʠ ʥʘʩʘʤ 

ʠʟʧʦʣʟʚʘʤʝ ʥʘʡ- ʩʲʚʨʝʤʝʥʥʘʪʘ ʘʧʘʨʘʪʫʨʘ ʟʘ ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʘʥʘʣʠʟ ʥʘ 
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ʥʠʩʪʘʛʤʝʥʠʪʝ ʨʝʘʢʮʠʠ- ʘʧʘʨʘʪʘ Nystagliner, ʩʲʱʦ ʥʘ ʬʠʨʤʘʪʘ Toʝnnies, ʩ 

ʢʦʤʧʶʪʲʨʝʥ ʟʘʧʠʩ ʠ ʘʥʘʣʠʟ ʥʘ ʥʠʩʪʘʛʲʤʘ. ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʩʝ 

ʠʟʚʲʨʰʚʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʦʥ-ʣʘʡʥ, ʢʦʝʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ 

ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʥʠʩʪʘʛʤʝʥʘʪʘ ʨʝʘʢʮʠʷ, ʥʝʟʘʙʘʚʥʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʠ ʙʲʨʟʘ ʜʠʘʛʥʦʩʪʠʯʥʘ ʧʨʝʮʝʥʢʘ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʪʘʟʠ 

ʤʝʪʦʜʠʢʘ ʩʤʝ ʠʟʩʣʝʜʚʘʣʠ 70 ʧʘʮʠʝʥʪʠ. ʇʨʠ ʠʥʪʝʨʧʨʝʪʠʨʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʥʠʩʪʘʛʤʦʛʨʘʬʠʷʪʘ ʥʠʝ ʩʤʷʪʘʤʝ, ʯʝ ʥʘʡ- ʠʥʬʦʨʤʘʪʠʚʥʠʷ ʧʘʨʘʤʝʪʲʨ ʝ ʩʢʦʨʦʩʪʪʘ 

ʥʘ ʙʘʚʥʘʪʘ ʬʘʟʘ ʥʘ ʥʠʩʪʘʛʲʤʘ (ʚ 
0
/s), ʟʘʱʦʪʦ ʝ ʦʪ ʧʝʨʠʬʝʨʝʥ ʧʨʦʠʟʭʦʜ. ʇʨʠ 

ʨʘʟʣʠʯʥʠʪʝ ʧʨʦʙʠ (ʚʨʲʱʘʪʝʣʥʠ, ʢʘʣʦʨʠʯʥʘ) ʥʠʝ ʦʪʯʠʪʘʤʝ ʠ ʜʨʫʛʠ ʧʘʨʘʤʝʪʨʠ. 

ʆʩʦʙʝʥʦ ʛʦʣʷʤʘ ʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ENG ʧʨʠ ʧʨʦʚʦʢʠʨʘʥʠʪʝ ʚʝʩʪʠʙʫʣʘʨʥʠ 

ʨʝʘʢʮʠʠ. ʆʪ ʚʨʲʱʘʪʝʣʥʠʪʝ ʧʨʦʙʠ ʥʠʝ ʧʨʠʣʘʛʘʭʤʝ ʢʘʢʪʦ ʦʨʠʝʥʪʠʨʦʚʲʯʥʘʪʘ 

ñʨʲʯʥʘò ʚʨʲʱʘʪʝʣʥʘ ʧʨʦʙʘ ʥʘ Barani, ʪʘʢʘ ʠ ʧʦʯʪʠ ʚʩʠʯʢʠ ʩʲʚʨʝʤʝʥʥʠ 

ʚʨʲʱʘʪʝʣʥʠ ʧʨʦʙʠ ʩ ʝʜʥʦʚʨʝʤʝʥʥʘ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʧʝʨ- ʠ ʧʦʩʪʨʦʪʘʪʦʨʝʥ 

ʥʠʩʪʘʛʲʤ. ʅʘʡ- ʯʝʩʪʦ ʧʨʠʣʘʛʘʭʤʝ ʧʨʦʙʘʪʘ ñʥʝʧʲʣʝʥ ʪʨʘʧʝʮò ʩ ʥʘʯʘʣʥʦ ʫʩʢʦʨʝʥʠʝ 

4
0
/s

2
 ʜʦ ʩʢʦʨʦʩʪ 90

0
/s, ʧʣʘʪʦ 90 s ʠ ʚʥʝʟʘʧʝʥ (ʟʘ 1-2 s) ʩʪʦʧ (ʌʠʛ. 20). 

 

ʌʠʛ. 20 ʅʝʧʲʣʝʥ ʪʨʘʧʝʮ 

 

ɼʨʫʛʘ ʙʲʨʟʘ ʠ ʠʥʬʦʨʤʘʪʠʚʥʘ ʧʨʦʙʘ, ʢʦʷʪʦ ʧʨʠʣʘʛʘʭʤʝ ʙʝ ʧʝʥʜʝʣ-ʪʝʩʪʘ ʩ 

ʤʘʢʩʠʤʘʣʥʘ ʩʢʦʨʦʩʪ 90
0
/s ʠ ʧʝʨʠʦʜ 4 s (ʌʠʛ. 21).  
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ʌʠʛ. 21. ʇʝʥʜʝʣ-ʪʝʩʪ 

 

ʇʨʝʜʠʤʥʦ ʠʟʩʣʝʜʚʘʭʤʝ ʭʦʨʠʟʦʥʪʘʣʥʠʪʝ ʧʦʣʫʦʢʨʲʞʥʠ ʢʘʥʘʣʠ, ʟʘʱʦʪʦ 

ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʪʷʭ ʠʤʘ ʥʘʡ-ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ ʯʦʚʝʢʘ. ʆʩʥʦʚʝʥ ʦʨʠʝʥʪʠʨ ʧʨʠ 

ʪʝʟʠ ʧʨʦʙʠ ʝ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʣʷʚʦ-ʜʷʩʥʘʪʘ ʨʝʘʢʪʠʚʥʦʩʪ ʩ ʠʟʯʠʩʣʝʥʠʝ ʥʘ 

ʧʨʝʦʙʣʘʜʘʚʘʥʝʪʦ ʥʘ ʥʠʩʪʘʛʲʤʘ ʧʦ ʣʘʙʠʨʠʥʪ. ɿʘ ʮʝʣʪʘ ʧʨʠʣʘʛʘʭʤʝ ʬʦʨʤʫʣʘʪʘ ʥʘ 

Jongkees ʟʘ ʘʩʠʤʝʪʨʠʷʪʘ: 

                                         100.
21

21

VV

VV
A

+

-
= (%),                                           (1) 

ʢʲʜʝʪʦ: 

- 1V  ʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʙʘʚʥʘʪʘ ʬʘʟʘ ʥʘ ʥʠʩʪʘʛʲʤʘ ʚ ʜʷʩʥʦ; 

- 2V  - ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʙʘʚʥʘʪʘ ʬʘʟʘ ʥʘ ʥʠʩʪʘʛʲʤʘ ʚ ʣʷʚʦ. 

ɿʘ ʬʠʟʠʦʣʦʛʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʘʩʠʤʝʪʨʠʷʪʘ ʧʨʠʝʤʘʭʤʝ ʩʪʦʡʥʦʩʪʠ ʜʦ 20%. 

ʆʪ 20 ʜʦ 30% ʩʪʦʡʥʦʩʪʠʪʝ ʩʘ ʩʲʤʥʠʪʝʣʥʠ ʠ ʥʘʜ 30% ʧʨʠʝʤʘʤʝ ʯʝ ʝ ʥʘʣʠʮʝ 

ʧʘʪʦʣʦʛʠʯʥʘ ʘʩʠʤʝʪʨʠʷ.  

ʇʦʨʘʜʠ ʥʷʢʦʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʚʨʲʱʘʪʝʣʥʠʪʝ ʧʨʦʙʠ (ʚʠʥʘʛʠ ʩʝ ʜʨʘʟʥʷʪ 

ʜʚʘʪʘ ʣʘʙʠʨʠʥʪʘ), ʩʪʦʡʥʦʩʪʪʘ ʠʤ ʝ ʦʩʦʙʝʥʦ ʛʦʣʷʤʘ ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʠ ʧʨʠ ʦʮʝʥʢʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʠʣʠ 

ʢʦʤʧʝʥʩʘʮʠʷ ʥʘ ʫʚʨʝʜʝʥʘʪʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʬʫʥʢʮʠʷ. 

ʉ̡ ʩ ʟʥʘʯʠʪʝʣʥʘ ʜʠʘʛʥʦʩʪʠʯʥʘ ʩʪʦʡʥʦʩʪ ʩʘ ʢʘʣʦʨʠʯʥʠʪʝ ʧʨʦʙʠ. 

ʉʲʱʝʩʪʚʫʚʘ ʛʦʣʷʤʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʦʪ ʨʘʟʣʠʯʥʠ ʤʦʜʠʬʠʢʘʮʠʠ ʥʘ ʦʨʠʛʠʥʘʣʥʠʷ 

ʪʝʩʪ ʥʘ Barani. ʅʠʝ ʠʟʧʦʣʟʚʘʤʝ ʪʝʩʪʘ ʥʘ Fitzgerald- Hallpike. ʇʨʠ ʥʝʛʦ 
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ʪʝʤʧʝʨʘʪʫʨʥʠʷ ʛʨʘʜʠʝʥʪ ʥʘ ʚʦʜʘʪʘ ʝ °7
0
 ʦʪ ʥʦʨʤʘʣʥʘʪʘ ʪʝʣʝʩʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. 

ʊʦʚʘ ʝ ʥʘʡ- ʦʙʱʦʧʨʠʝʪʘʪʘ ʠ ʠʟʧʦʣʟʚʘʥʘ ʧʨʦʙʘ. ʅʠʝ ʚʣʠʚʘʤʝ 200 ml ʚʦʜʘ ʟʘ 15 s ʩ 

ʮʝʣ ʧʦʣʫʯʝʥʠʷʪ ʥʠʩʪʘʛʲʤ ʜʘ ʥʝ ʩʲʚʧʘʜʥʝ ʧʦ ʚʨʝʤʝ ʩ ʧʝʨʠʦʜʘ ʥʘ ʚʣʠʚʘʥʝ. ʅʘʡ- 

ʛʦʣʷʤʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʠʤʘ ʙʠʪʝʨʤʘʣʥʘʪʘ ʢʘʣʦʨʠʯʥʘ ʧʨʦʙʘ, ʝʪʦ ʟʘʱʦ ʧʨʠ 

ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʥʠʝ ʷ ʧʨʝʜʧʦʯʠʪʘʤʝ. ɽʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ ʧʨʘʚʠʤ ENG-ʟʘʧʠʩ ʩ 

ʢʦʤʧʶʪʲʨʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ (ʬʠʛ. 22).  

 

 

ʌʠʛ. 22 ENG-ʟʘʧʠʩ 

 

ʆʮʝʥʢʘʪʘ ʥʘ ʥʠʩʪʘʛʤʝʥʘʪʘ ʨʝʘʢʮʠʷ ʩʝ ʧʨʘʚʠ ʦʢʦʣʦ ʢʫʣʤʠʥʘʮʠʦʥʥʘʪʘ 

ʪʦʯʢʘ. ɺʤʝʩʪʦ ʘʙʩʦʣʶʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʥʠʝ ʧʨʝʜʧʦʯʠʪʘʤʝ 

ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʦʪʥʦʩʠʪʝʣʥʘʪʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʨʝʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʜʚʘʪʘ ʣʘʙʠʨʠʥʪʘ 

(ʘʩʠʤʝʪʨʠʷ), ʠʟʯʠʩʣʝʥʘ ʧʦ ʤʦʜʠʬʠʮʠʨʘʥʘʪʘ ʬʦʨʤʫʣʘ ʥʘ Jongkees ʧʦʦʪʜʝʣʥʦ ʟʘ 

ʧʨʝʦʙʣʘʜʘʚʘʥʝʪʦ ʥʘ ʥʠʩʪʘʛʲʤʘ ʧʦ ʧʦʩʦʢʘ (DP- directional preponderance) - 

ʬʦʨʤʫʣʘ (2) ʠʣʠ ʧʦ ʣʘʙʠʨʠʥʪ - ʬʦʨʤʫʣʘ (3): 

 

ʇʨʝʦʙʣʘʜʘʚʘʥʝ ʥʘ ʥʠʩʪʘʛʲʤʘ ʧʦ ʧʦʩʦʢʘ: 

( )( )
100.

ʉʊʉʊ

ʉʊʊʉ

ʃʃɼɼ

ʃɼʃɼ
A

+++

+-+
= (%)                        (2) 

ʇʨʝʦʙʣʘʜʘʚʘʥʝ ʥʘ ʥʠʩʪʘʛʲʤʘ ʧʦ ʣʘʙʠʨʠʥʪ: 
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( )( )
100.

ʉʊʉʊ

ʊʉʊʉ

ʃʃɼɼ

ʃʃɼɼ
A

+++

+-+
= (%)                        (3) 

ʢʲʜʝʪʦ ʉɼ , ʊɼ , ʉʃ  ʠ ʊʃ  ʩʘ ʩʢʦʨʦʩʪʠʪʝ ʥʘ ʙʘʚʥʘʪʘ ʬʘʟʘ ʥʘ ʥʠʩʪʘʛʲʤʘ ʚ 

ʜʷʩʥʦ ʠ ʣʷʚʦ ʧʨʠ ʪʦʧʣʘ ʠ ʩʪʫʜʝʥʘ ʢʘʣʦʨʠʷ. 

 

ʊʫʢ ʦʪʥʦʚʦ ʧʨʠʝʤʘʤʝ ʘʩʠʤʝʪʨʠʷ ʜʦ 20% ʟʘ ʥʦʨʤʘʣʥʘ ʬʠʟʠʦʣʦʛʠʯʥʘ 

ʩʪʦʡʥʦʩʪ, ʘ ʥʘʜ 30%- ʟʘ ʦʧʨʝʜʝʣʝʥʦ ʧʘʪʦʣʦʛʠʯʥʠ ʩʪʦʡʥʦʩʪʠ (ʦʪʥʦʩʠʪʝʣʥʘ 

ʢʘʣʦʨʠʯʥʘ ʭʠʧʦ- ʠʣʠ ʭʠʧʝʨʨʝʬʣʝʢʩʠʷ, ʘʨʝʬʣʝʢʩʠʷ). ɿʘ ʛʨʘʬʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʘʟʠ ʧʨʦʙʘ ʠʟʧʦʣʟʚʘʤʝ ñʧʝʧʝʨʫʜʘʪʘò ʥʘ Claussen, ʢʦʷʪʦ ʝ ʤʥʦʛʦ 

ʥʘʛʣʝʜʥʘ ʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʚʠʟʫʘʣʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ (ʬʠʛ. 23).  

 

 

ʌʠʛ. 23 ñʇʝʧʝʨʫʜʘʪʘò ʥʘ Claussen 

 

3.8.2.2. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʚʝʩʪʠʙʫʣʦʩʧʠʥʘʣʥʠʪʝ ʨʝʬʣʝʢʩʠ 

ʊʫʢ ʱʝ ʩʧʦʤʝʥʝʤ ʩʘʤʦ ʢʣʘʩʠʯʝʩʢʠʪʝ ʧʨʦʙʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ 

ʠ ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʘ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠʪʝ ʧʨʦʙʠ ʱʝ ʙʲʜʘʪ 

ʨʘʟʛʣʝʜʘʥʠ ʦʪʜʝʣʥʦ.  

ɺʩʷʢʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʟʘʧʦʯʚʘ ʩ ʪʝʩʪʘ ʥʘ Romberg. 

ʇʘʮʠʝʥʪʲʪ ʩʪʦʠ ʩ ʧʨʠʙʨʘʥʠ ʢʨʘʢʘ ʠ ʨʲʮʝ ʢʨʘʡ ʪʷʣʦʪʦ. ʈʲʮʝʪʝ ʤʦʞʝ ʜʘ ʩʘ 

ʧʨʦʪʝʛʥʘʪʠ ʥʘʧʨʝʜ, ʢʘʪʦ ʩ ʪʦʚʘ ʮʝʣʠʤ ʦʪʚʣʠʯʘʥʝ ʥʘ ʘʢʪʠʚʥʦʪʦ ʚʥʠʤʘʥʠʝ ʥʘ 

ʣʠʮʝʪʦ ʠ ʧʦ- ʣʝʩʥʦ ʦʪʯʠʪʘʥʝ ʥʘ ʦʪʢʣʦʥʝʥʠʷʪʘ. ʉʪʦʝʞʲʪ ʚ ʪʘʟʠ ʧʦʟʘ ʦʙʠʢʥʦʚʝʥʦ ʝ 

30ï40 s, ʩʣʝʜ ʢʦʝʪʦ ʤʦʣʠʤ ʧʘʮʠʝʥʪʘ ʜʘ ʟʘʪʚʦʨʠ ʦʯʠ ʠ ʦʪʥʦʚʦ ʜʘ ʧʨʝʩʪʦʠ ʚ ʪʦʚʘ 

ʧʦʣʦʞʝʥʠʝ 30ï40 s. ʆʪʯʠʪʘʤʝ ʚʠʟʫʘʣʥʦ ʦʙʱʘʪʘ ʩʪʘʙʠʣʥʦʩʪ ʩ ʦʪʚʦʨʝʥʠ ʠ 

ʟʘʪʚʦʨʝʥʠ ʦʯʠ, ʨʘʟʣʠʢʘʪʘ ʚ ʢʦʣʝʙʘʥʠʷʪʘ ʩ ʦʪʚʦʨʝʥʠ ʠ ʟʘʪʚʦʨʝʥʠ ʦʯʠ, ʧʦʩʦʢʘʪʘ ʠ 
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ʭʘʨʘʢʪʝʨʘ ʥʘ ʦʪʢʣʦʥʝʥʠʷʪʘ, ʘʢʦ ʠʤʘ ʪʘʢʠʚʘ. ʆʙʠʢʥʦʚʝʥʦ ʛʦʚʦʨʠʤ ʟʘ ʦʪʢʣʦʥʝʥʠʷ ʩ 

ʣʘʪʝʨʘʣʠʟʘʮʠʷ ʠʣʠ ʦʪʢʣʦʥʝʥʠʷ ʙʝʟ ʣʘʪʝʨʘʣʠʟʘʮʠʷ. ʇʨʠ ʣʘʪʝʨʘʣʠʟʘʮʠʷ ʥʘ ʧʨʦʙʘʪʘ 

ʦʪʯʠʪʘʤʝ ʧʦʩʦʢʘʪʘ ʥʘ ʦʪʢʣʦʥʝʥʠʷʪʘ ʩʧʨʷʤʦ ʝʚʝʥʪʫʘʣʥʦ ʥʘʣʠʯʥʠʷ ʥʠʩʪʘʛʲʤ. 

ʇʦʥʷʢʦʛʘ ʩʝ ʥʘʣʘʛʘ ʜʘ ʧʦʚʪʦʨʠʤ ʧʨʦʙʘʪʘ ʥʷʢʦʣʢʦ ʧʲʪʠ, ʟʘ ʜʘ ʩʤʝ ʩʠʛʫʨʥʠ, ʯʝ 

ʧʘʮʠʝʥʪʠʪʝ ʟʘʣʠʪʘʪ ʚʠʥʘʛʠ ʚ ʝʜʥʘ ʠ ʩʲʱʘ ʧʦʩʦʢʘ. ʇʦ ʥʘʰʝ ʤʥʝʥʠʝ ʪʘʟʠ ʧʨʦʙʘ 

ʥʷʤʘ ʦʩʦʙʝʥʦ ʛʦʣʷʤʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ, ʦʩʚʝʥ ʚ ʩʣʫʯʘʠʪʝ ʩ ʦʩʪʨʘ ʚʝʩʪʠʙʫʣʘʨʥʘ 

ʢʨʠʟʘ ʠʣʠ ʧʨʠ ʥʷʢʦʠ ʥʝʚʨʦʣʦʛʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ. ʇʨʦʙʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʧʦ- 

ʯʫʚʩʪʚʠʪʝʣʥʘ (ʩʝʥʩʠʙʠʣʠʟʠʨʘʥ Romberg) ʧʦ ʥʷʢʦʡ ʦʪ ʧʦʟʥʘʪʠʪʝ ʤʝʪʦʜʠ.  

ʇʨʠ ʧʦʢʘʟʘʣʝʯʥʘʪʘ ʧʨʦʙʘ ʥʘ Barani ʧʘʮʠʝʥʪʠʪʝ ʪʨʷʙʚʘ ʩʲʩ ʟʘʪʚʦʨʝʥʠ 

ʦʯʠ ʜʘ ʜʦʩʪʠʛʥʘʪ ʩʲʩ ʩʚʦʠʪʝ ʧʦʢʘʟʘʣʮʠ ʧʦʢʘʟʘʣʮʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʱʠʷ ʩ ʧʨʦʪʝʛʥʘʪʠ 

ʥʘʧʨʝʜ ʨʲʮʝ ʠ ʥʘʯʘʣʥʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʲʮʝʪʝ- ʦʪʧʫʩʥʘʪʠ ʢʨʘʡ ʪʷʣʦʪʦ (ʤʦʞʝ ʠ ʦʪ 

ʚʝʨʪʠʢʘʣʥʘ ʛʦʨʥʘ ʧʦʟʠʮʠʷ). ʆʙʠʢʥʦʚʝʥʦ ʟʜʨʘʚʠ ʣʠʮʘ ʠʟʧʲʣʥʷʚʘʪ ʩ ʣʝʢʦʪʘ ʪʘʟʠ 

ʟʘʜʘʯʘ. ʇʨʠ ʧʘʮʠʝʥʪʠ ʩ ʜʝʢʦʤʧʝʥʩʠʨʘʥ ʚʝʩʪʠʙʫʣʘʨʝʥ ʜʝʬʠʮʠʪ, ʧʦʨʘʜʠ ʧʨʦʤʷʥʘ 

ʥʘ ʪʦʥʫʩʘ ʥʘ ʩʢʝʣʝʪʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ ʨʲʮʝʪʝ ʩʝ ʦʪʢʣʦʥʷʚʘʪ ʩʲʜʨʫʞʥʦ ʧʦ ʧʦʩʦʢʘ 

ʥʘ ʙʘʚʥʘʪʘ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʥʠʩʪʘʛʲʤʘ. ʆʪʢʣʦʥʝʥʠʝʪʦ ʥʘ ʝʜʥʘʪʘ ʨʲʢʘ ʠʣʠ 

ʨʘʟʥʦʧʦʩʦʯʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʨʲʮʝʪʝ ʛʦʚʦʨʠ ʟʘ ʮʝʥʪʨʘʣʥʘ ʧʘʪʦʣʦʛʠʷ. 

ʅʦʩʦʧʦʢʘʟʘʣʝʯʥʘʪʘ ʧʨʦʙʘ ʧʨʠ ʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ ʩʝ ʧʨʦʷʚʷʚʘ 

ʯʨʝʟ ʪ. ʥʘʨ. ʜʠʟʤʝʪʨʠʷ - ʥʝʜʦʩʪʠʛʘʥʝ ʠʣʠ ʟʘʜʤʠʥʘʚʘʥʝ ʥʘ ʮʝʣʪʘ. ʅʘʣʠʯʠʝʪʦ ʥʘ 

ʠʥʪʝʥʮʠʦʥʝʥ ʪʨʝʤʦʨ ʛʦʚʦʨʠ ʚ ʧʦʣʟʘ ʥʘ ʮʝʥʪʨʘʣʥʘ ʧʘʪʦʣʦʛʠʷ.  

ʇʨʠ ʥʷʢʦʠ ʧʨʦʙʠ ʥʠʝ ʠʟʩʣʝʜʚʘʤʝ ʥʝ ʪʦʣʢʦʚʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ 

ʧʘʮʠʝʥʪʘ, ʢʦʣʢʦʪʦ ʢʦʦʨʜʠʥʘʮʠʷʪʘ. ʊʘʢʘʚʘ ʥʘʧʨʠʤʝʨ ʝ ʧʨʦʙʘʪʘ ʟʘ ʪʲʨʩʝʥʝ ʥʘ 

ʘʜʠʘʜʦʭʦʢʠʥʝʟʠʷ. ʉ ʥʝʷ ʪʲʨʩʠʤ ʦʧʨʝʜʝʣʝʥʠ ʙʝʣʝʟʠ ʟʘ ʮʝʥʪʨʘʣʥʦ ʟʘʩʷʛʘʥʝ. 

ʅʘʨʝʜ ʩ ʧʨʦʙʠʪʝ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʚ ʧʦʢʦʡ, ʠʟʧʦʣʟʚʘʭʤʝ 

ʧʨʦʙʠ ʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʠʥʝʪʠʯʥʦʪʦ ʨʘʚʥʦʚʝʩʠʝ. ʅʘʡ- ʠʟʚʝʩʪʥʘ ʪʫʢ ʝ 

ʧʦʭʦʜʢʘʪʘ ʥʘ Babinski- Weil. ʉʲʩ ʟʘʪʚʦʨʝʥʠ ʦʯʠ ʧʘʮʠʝʥʪʘ ʚʲʨʚʠ ʥʘʧʨʝʜ ʠ ʥʘʟʘʜ 

ʦʧʨʝʜʝʣʝʥʦ ʨʘʟʩʪʦʷʥʠʝ, ʢʘʪʦ ʪʦʚʘ ʩʝ ʧʦʚʪʘʨʷ ʥʷʢʦʣʢʦ ʧʲʪʠ. ʃʠʮʝʪʦ ʝ 

ʠʥʩʪʨʫʢʪʠʨʘʥʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ, ʟʘ ʜʘ ʥʝ ʩʝ ʦʨʠʝʥʪʠʨʘ ʧʦ ʟʚʫʢʘ ʧʦ ʚʨʝʤʝ ʥʘ 

ʠʟʩʣʝʜʚʘʥʝʪʦ. ʆʪʯʠʪʘ ʩʝ ʦʙʱʘʪʘ ʩʪʘʙʠʣʥʦʩʪ, ʪʠʧʘ ʧʦʭʦʜʢʘ ʠ ʦʪʢʣʦʥʝʥʠʷʪʘ ʦʪ 

ʧʨʘʚʘʪʘ ʣʠʥʠʷ. ʇʨʠʝʤʘ ʩʝ ʦʪʥʦʚʦ, ʯʝ ʲʛʣʦʚʠ ʦʪʢʣʦʥʝʥʠʷ ʜʦ 20
0
 ʩʘ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʥʘʪʘ ʘʩʠʤʝʪʨʠʷ. ʆʪʢʣʦʥʝʥʠʷ ʥʘʜ 20
0
, ʢʦʠʪʦ ʩʘ ʧʦ ʧʦʩʦʢʘ ʥʘ ʙʘʚʥʘʪʘ 

ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʥʠʩʪʘʛʲʤʘ ʧʨʠʝʤʘʤʝ, ʯʝ ʩʘ ʦʪ ʧʝʨʠʬʝʨʝʥ (ʚʝʩʪʠʙʫʣʘʨʝʥ) 

ʧʨʦʠʟʭʦʜ. ʊ. ʥʘʨ. ñʤʦʨʷʰʢʘò ʧʦʭʦʜʢʘ (ʩʲʩ ʰʠʨʦʢʦ ʨʘʟʪʚʦʨʝʥʠ ʢʨʘʢʘ) ʝ ʙʝʣʝʛ ʥʘ 

ʜʚʫʩʪʨʘʥʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʜʝʘʬʝʨʝʥʪʘʮʠʷ. ñʇʨʲʩʥʘʪʠʪʝò ʦʪʢʣʦʥʝʥʠʷ, 
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ʘʪʘʢʪʠʯʥʘʪʘ ʧʦʭʦʜʢʘ, ʪʦʪʘʣʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʧʦʩʦʢʘ ʥʝ ʩʘ ʦʪ 

ʚʝʩʪʠʙʫʣʘʨʝʥ ʧʨʦʠʟʭʦʜ. 

ʇʦ- ʣʝʩʝʥ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʠ ʩ ʧʦ- ʛʦʣʷʤʘ ʜʠʘʛʥʦʩʪʠʯʥʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʝ 

ʩʪʝʧʠʥʛ-ʪʝʩʪʲʪ ʥʘ Fukuda. ʇʨʠ ʥʝʛʦ ʣʠʮʝʪʦ ʤʘʨʰʠʨʫʚʘ ʥʘ ʤʷʩʪʦ 30 ʧʲʪʠ ʩʲʩ 

ʟʘʪʚʦʨʝʥʠ ʦʯʠ. ʆʪʯʠʪʘʪ ʩʝ ʛʣʘʚʥʦ ʜʚʝ ʥʝʱʘ. ʒʛʣʦʚʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘʜ 20
0
 ʧʦ 

ʧʦʩʦʢʘ ʥʘ ʙʘʚʥʘʪʘ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʥʠʩʪʘʛʲʤʘ ʩʘ ʦʪ ʧʝʨʠʬʝʨʝʥ ʧʨʦʠʟʭʦʜ. 

ʃʠʥʝʡʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʥʝʩʠʩʪʝʤʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʛʦʚʦʨʷʪ ʚ ʧʦʣʟʘ 

ʥʘ ʮʝʥʪʨʘʣʥʘ ʧʘʪʦʣʦʛʠʷ.  

3.8.2.3. ʉʪʘʙʠʣʦʤʝʪʨʠʷ 

ʊʫʢ ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʤʝʪʦʜʠʢʘʪʘ ʢʘʢʪʦ ʥʘ ʢʣʘʩʠʯʝʩʢʘʪʘ (ʩʪʘʪʠʯʥʘ) 

ʩʪʘʙʠʣʦʤʝʪʨʠʷ, ʪʘʢʘ ʠ ʥʘ ʜʠʥʘʤʠʯʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ. 

3.8.2.3.1. ʂʣʘʩʠʯʝʩʢʘ (ʩʪʘʪʠʯʥʘ) ʩʪʘʙʠʣʦʤʝʪʨʠʷ 

ʉʪʘʙʠʣʦʤʝʪʨʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦ ʪʘʟʠ ʤʝʪʦʜʠʢʘ ʠʟʚʲʨʰʚʘʭʤʝ ʥʘ 

ʩʠʩʪʝʤʘ ʟʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʉʀʇ-1, ʙʲʣʛʘʨʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ 

ʦʨʠʛʠʥʘʣʥʘ ʢʦʥʩʪʨʫʢʮʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʬʠʨʤʘʪʘ ñʉʦʬʠʥʬʦʨʤʧʨʦʜʫʢʪò (ʬʠʛ. 

24). ʊʦʚʘ ʝ ʝʜʠʥʩʪʚʝʥʠʷʪ ʙʲʣʛʘʨʩʢʠ ʘʧʘʨʘʪ ʦʪ ʪʦʟʠ ʪʠʧ, ʤʘʩʦʚʦ ʧʨʦʠʟʚʝʞʜʘʥ ʠ 

ʧʨʦʜʘʚʘʥ ʥʘ ʤʝʜʠʮʠʥʩʢʠʷ ʧʘʟʘʨ ʦʪ 1992 ʛʦʜʠʥʘ ʥʘʩʘʤ. ʎʝʥʘʪʘ ʤʫ ʝ ʜʦʩʪʲʧʥʘ, 

ʟʘʪʦʚʘ ʩ ʥʝʛʦ ʩʝ ʨʘʙʦʪʠ ʚ ʧʦʚʝʯʝ ʦʪ 15 ʢʘʙʠʥʝʪʠ ʩ ʨʘʟʣʠʯʥʠ ʧʨʦʬʠʣʠ ʚ ʮʷʣʘ 

ɹʲʣʛʘʨʠʷ. ʆʯʘʢʚʘ ʩʝ ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʠ ʦʱʝ ʧʦ- ʤʘʩʦʚʦʪʦ ʤʫ 

ʥʘʚʣʠʟʘʥʝ ʚ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʜʝʡʥʦʩʪ, ʝʪʦ ʟʘʱʦ ʩʝ ʷʚʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʪʝʩʪʚʘʥʝ 

ʚ ʢʣʠʥʠʯʥʠ ʫʩʣʦʚʠʷ, ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʢʘʪʘ ʠ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ 

ʨʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ, ʢʦʝʪʦ ʝ ʠ ʯʘʩʪ ʦʪ ʟʘʜʘʯʠʪʝ ʥʘ ʪʘʟʠ ʨʘʙʦʪʘ. 
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ʌʠʛ. 24 ɸ 

 

 

ʌʠʛ. 24 ɺ 

ʉʠʩʪʝʤʘʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʩʪʘʙʠʣʦʛʨʘʬʩʢʘ ʧʣʘʪʬʦʨʤʘ (ʌʠʛ. 24 ɸ), 

ʧʝʨʩʦʥʘʣʝʥ ʢʦʤʧʶʪʲʨ ʈʉ ɸʊ 286, 16 MHz, 1 Mb RAM, 40 Mb HDD, 5ò 

ʬʣʦʧʠʜʠʩʢʦʚʦ ʫʩʪʨʦʡʩʪʚʦ, ʮʚʝʪʝʥ ʤʦʥʠʪʦʨ EGA, ʧʠʰʝʱʦ ʫʩʪʨʦʡʩʪʚʦ (ʤʘʪʨʠʯʝʥ 

ʧʨʠʥʪʝʨ Star LC- 15), ʠʥʪʝʨʬʝʡʩʥʘ ʧʣʘʪʢʘ ʠ ʩʚʲʨʟʚʘʱʠ ʢʘʙʝʣʠ (ʬʠʛ. 24 ɺ).  

ʉʘʤʘʪʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʘʪʘ ʧʣʘʪʬʦʨʤʘ (ʌʠʛ. 18 ɸ) ʧʨʝʜʩʪʘʚʣʷʚʘ ʫʩʪʨʦʡʩʪʚʦ 

ʩ ʨʘʚʥʘ ʧʦʚʲʨʭʥʦʩʪ ʠ ʨʘʟʤʝʨʠ 400ʭ400ʭ128 mm. ʆʪʛʦʨʝ ʠʤʘ ʦʯʝʨʪʘʥʠ 

ʦʨʠʝʥʪʠʨʦʚʲʯʥʠ ʩʪʲʧʘʣʘ ʟʘ ʧʦʩʪʘʚʷʥʝ ʥʘ ʢʨʘʢʘʪʘ ʥʘ ʧʘʮʠʝʥʪʘ. ʀʤʘ ʚʛʨʘʜʝʥ 

ʦʧʝʨʘʮʠʦʥʝʥ ʫʩʠʣʚʘʪʝʣ ʥʘ ʩʠʛʥʘʣʘ (ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ >1 mV, ʫʩʠʣʚʘʥʝ > 40 dB, 

ʠʟʭʦʜʥʦ ʥʘʧʨʝʞʝʥʠʝ 0,5 V) ʠ ʘʚʪʦʥʦʤʥʦ ʟʘʭʨʘʥʚʘʥʝ. ʇʨʠʥʮʠʧʲʪ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʝ 
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ʠ ʦʪʯʠʪʘʥʝ ʥʘ ʩʠʛʥʘʣʘ ʝ ʢʘʧʘʮʠʪʠʚʥʦ- ʠʥʜʫʢʪʠʚʝʥ. ʋʩʠʣʚʘʪʝʣʷʪ ʝ 4 ʢʘʥʘʣʝʥ. 

ʏʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʝ 1 mV/mm. ʏʝʩʪʦʪʘʪʘ, ʩ ʢʦʷʪʦ ʩʝ ʩʢʝʥʠʨʘʪ 

ʧʦʢʘʟʘʥʠʷʪʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʝ 10 Hz. ɽʣʝʢʪʨʠʯʝʩʢʠʷʪ ʩʠʛʥʘʣ ʧʦʣʫʯʝʥ ʦʪ 

ʩʪʘʙʠʣʦʛʨʘʬʩʢʘʪʘ ʧʣʘʪʬʦʨʤʘ ʩʝ ʧʨʝʜʘʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʰʠʨʤʦʚʘʥ ʢʘʙʝʣ ʥʘ 

ʠʥʪʝʨʬʝʡʩʥʘʪʘ ʧʣʘʪʢʘ, ʧʦʩʪʘʚʝʥʘ ʚ ʢʦʤʧʶʪʲʨʘ ʥʘ ʩʪʘʥʜʘʨʪʝʥ ISA-ʩʣʦʪ. ʊʘʟʠ 

ʧʣʘʪʢʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʜʚʫʢʘʥʘʣʝʥ ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣ (ɸʎʇ), 

ʫʧʨʘʚʣʷʚʘʥ ʧʨʦʛʨʘʤʥʦ. ʇʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʠ ʝ ʜʘ ʧʨʝʦʙʨʘʟʫʚʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ 

ʩʠʛʥʘʣ ʦʪ ʧʣʘʪʬʦʨʤʘʪʘ ʚ ʮʠʬʨʦʚ ʢʦʜ, ʥʝʦʙʭʦʜʠʤ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ ʢʦʤʧʶʪʲʨʘ. ʉʣʝʜ 

ʪʦʚʘ ʜʘʥʥʠʪʝ ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʦʪ ʧʨʦʛʨʘʤʥʠʷ ʧʨʦʜʫʢʪ ʠ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʥʘ 

ʠʟʩʣʝʜʚʘʱʠʷ ʚ ʛʨʘʬʠʯʝʥ ʠ ʮʠʬʨʦʚ ʚʠʜ ʚʲʨʭʫ ʝʢʨʘʥʘ ʥʘ ʤʦʥʠʪʦʨʘ ʠʣʠ ʩʝ 

ʨʘʟʧʝʯʘʪʚʘʪ ʥʘ ʧʝʯʘʪʘʱʦʪʦ ʫʩʪʨʦʡʩʪʚʦ.  

ʅʠʝ ʨʘʙʦʪʠʭʤʝ ʧʨʝʜʠʤʥʦ ʩ 2 ʧʨʦʛʨʘʤʥʠ ʧʨʦʜʫʢʪʘ. ʇʲʨʚʠʷʪ ʦʪ ʪʷʭ (ʄʉ-1) 

ʧʲʨʚʦʥʘʯʘʣʥʦ ʩʝ ʜʦʩʪʘʚʷʰʝ ʩʪʘʥʜʘʨʪʥʦ ʩʲʩ ʩʠʩʪʝʤʘʪʘ ʜʦ 1995 ʛʦʜ. ʊʘʟʠ 

ʧʨʦʛʨʘʤʘ ʠʟʚʘʞʜʘ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ: ʧʲʪ, ʩʢʦʨʦʩʪ ʥʘ 

ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʎʊ, ʧʣʦʱ ʥʘ ʧʦʣʫʯʝʥʘʪʘ ʬʠʛʫʨʘ, ʢʦʝʬʠʮʠʝʥʪ ʥʘ Romberg, 

ʜʝʩʝʪʪʝ ʥʘʡ- ʛʦʣʝʤʠ ʦʪʢʣʦʥʝʥʠʷ ʠ ʚʨʝʤʝʥʘʪʘ ʥʘ ʪʷʭʥʦʪʦ ʧʦʣʫʯʘʚʘʥʝ, ʭʠʩʪʦʛʨʘʤʘ 

ʥʘ ʦʪʢʣʦʥʝʥʠʷʪʘ, ñʦʙʚʠʚʥʘʪʘò ʢʨʠʚʘ ʠ ʩʲʱʘʪʘ ʚ ʨʘʟʛʲʨʥʘʪ ʚʠʜ. ɺʪʦʨʘʪʘ ʧʨʦʛʨʘʤʘ 

(ʉʊɸ-1) , ʩ ʢʦʷʪʦ ʨʘʙʦʪʠʤ ʦʪ 1995 ʛʦʜʠʥʘ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʦʪ ʥʘʩ, ʩʲʚʤʝʩʪʥʦ ʩ 

ʧʨʦʛʨʘʤʠʩʪ. ʊʷ ʦʪʯʠʪʘ ʩʣʝʜʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ: ʧʲʪ, ʢʦʝʬʠʮʠʝʥʪ ʥʘ Romberg, 

ʘʤʧʣʠʪʫʜʘ ʥʘ ʦʪʢʣʦʥʝʥʠʷʪʘ ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ (Dy) ʠ ʩʪʨʘʥʠʯʥʘ (Dx) ʧʦʩʦʢʘ. ʂʦʝ 

ʥʘʣʦʞʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʚʪʦʨʘ ʧʨʦʛʨʘʤʘ, ʩ ʢʦʷʪʦ ʨʘʙʦʪʷʪ ʩʝʛʘ ʧʦʚʝʯʝʪʦ 

ʧʦʪʨʝʙʠʪʝʣʠ, ʢʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜ ʚʠʜ, ʯʝ ʪʷ ʦʪʯʠʪʘ ʧʦ- ʤʘʣʢʦ ʧʘʨʘʤʝʪʨʠ ʦʪ ʧʲʨʚʘʪʘ? 

ɸʥʘʣʠʟʲʪ ʥʘ ʨʘʙʦʪʘʪʘ ʩ ʧʲʨʚʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʧʝʨʠʦʜ ʦʪ 3 ʛʦʜʠʥʠ ʧʦʢʘʟʘ, ʯʝ ʪʷ ʝ 

ʤʥʦʛʦ ʙʘʚʥʘ (ʥʘʧʠʩʘʥʘ ʝ ʥʘ 8 ʙʠʪʦʚ ʢʦʜ ʠ ʩʪʘʨ ʧʨʦʛʨʘʤʝʥ ʝʟʠʢ ïDOS) ʠ ʥʝ ʤʦʞʝ 

ʜʘ ʠʟʧʦʣʟʚʘ ʧʲʣʥʦʮʝʥʥʦ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʢʦʤʧʶʪʲʨʥʘ ʪʝʭʥʠʢʘ. 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʝʜʠʥ ʧʘʮʠʝʥʪ, ʚʢʣʶʯʠʪʝʣʥʦ ʩ ʨʘʟʧʝʯʘʪʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ 

ʦʪʥʝʤʘ ʦʪ 25 ʜʦ 30 ʤʠʥʫʪʠ! ʏʘʩʪ ʦʪ ʥʝʦʙʭʦʜʠʤʘʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʩʠʛʥʘʣʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʦʬ-ʣʘʡʥ, ʚʧʦʩʣʝʜʩʪʚʠʝ, ʢʦʝʪʦ ʩʲʱʦ ʦʪʥʝʤʘ ʤʥʦʛʦ ʚʨʝʤʝ. 

ʄʥʦʛʦʪʦ ʧʘʨʘʤʝʪʨʠ ʩʲʟʜʘʚʘʪ ʩʲʱʝʩʪʚʝʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʫʚʘʱʠʪʝ 

ʣʝʢʘʨʠ, ʦʩʚʝʥ ʪʦʚʘ ʜʠʘʛʥʦʩʪʠʯʥʘʪʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʥʘ ʥʷʢʦʠ ʦʪ ʪʷʭ (ʧʦ 

ʣʠʪʝʨʘʪʫʨʥʠ ʠ ʥʘʰʠ ʜʘʥʥʠ) ʝ ʥʠʩʢʘ, ʜʨʫʛʠ ʩʘ ʚʟʘʠʤʥʦ ʜʝʪʝʨʤʠʥʠʨʘʥʠ (ʥʘʧʨ. ʧʲʪ 

ʠ ʩʢʦʨʦʩʪ).  ʅʘʰʘʪʘ ʮʝʣ ʙʝʰʝ ʜʘ ʩʝ ʘʧʨʦʙʠʨʘ ʠ ʚʥʝʜʨʠ ʚ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ 

ʙʲʨʟʘ, ʣʝʩʥʘ ʟʘ ʫʧʦʪʨʝʙʘ ʠ ʜʦʩʪʲʧʥʘ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʦʛʨʘʤʘ. ʉʪʘʨʘʪʘ 

ʧʨʦʛʨʘʤʘ ʥʝ ʦʪʛʦʚʘʨʷʰʝ ʥʘʧʲʣʥʦ ʥʘ ʪʝʟʠ ʠʟʠʩʢʚʘʥʠʷ, ʢʦʝʪʦ ʥʘʣʦʞʠ ʩʲʟʜʘʚʘʥʝʪʦ 
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ʥʘ ʥʦʚ, ʙʲʨʟʦʜʝʡʩʪʚʘʱ ʠ ʜʦʥʷʢʲʜʝ ʦʧʨʦʩʪʝʥ ʚʘʨʠʘʥʪ, ʥʦ ʩ ʥʘʩʦʯʝʥʦʩʪ ʢʲʤ 

ʝʞʝʜʥʝʚʥʘʪʘ ʢʣʠʥʠʯʥʘ ʨʘʙʦʪʘ ʩ ʧʘʮʠʝʥʪʠʪʝ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʚ ʢʘʙʠʥʝʪʠ ʩ ʰʠʨʦʢ 

ʧʨʦʬʠʣ. ʅʦʚʦʩʲʟʜʘʜʝʥʘʪʘ ʦʪ ʥʘʩ ʧʨʦʛʨʘʤʘ ʝ ʥʘʧʠʩʘʥʘ ʠʟʮʷʣʦ ʥʘ ʥʦʚ ʧʨʦʛʨʘʤʝʥ 

ʢʦʜ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʷ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʉ++, ʢʦʝʪʦ ʜʘʚʘ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʲʣʥʦʮʝʥʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʥʘ ʢʦʤʧʶʪʲʨʘ. ʊʷ ʤʦʞʝ ʜʘ 

ʨʘʙʦʪʠ ʠ ʥʘ ʥʦʚʠʪʝ ʧʦ- ʙʲʨʟʠ ʢʦʤʧʶʪʨʠ, ʜʘ ʠʟʧʦʣʟʚʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʧʨʠʥʪʝʨʠ 

ʠ ʤʠʰʢʠ ʟʘ ʧʦ- ʫʜʦʙʥʘ ʨʘʙʦʪʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʥʘʣʠʮʝ ʚʝʜʥʘʛʘ, 

ʦʥ-ʣʘʡʥ, ʠʟʩʣʝʜʚʘʥʝʪʦ ʠ ʨʘʟʧʝʯʘʪʚʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʥʝ ʦʪʥʝʤʘ ʤʥʦʛʦ ʚʨʝʤʝ 

(ʧʦʜ 5 ʤʠʥ). ʇʨʦʛʨʘʤʘʪʘ ʧʦʜʜʲʨʞʘ ʛʦʣʷʤʘ ʙʘʟʘ ʜʘʥʥʠ, ʢʲʜʝʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʩʲʭʨʘʥʷʚʘʪ ʨʘʟʣʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʝʜʥʦ ʠ ʩʲʱʦ ʣʠʮʝ ʧʨʝʟ ʜʲʣʲʛ ʧʝʨʠʦʜ ʦʪ 

ʚʨʝʤʝ ʟʘ ʩʨʘʚʥʝʥʠʝ ʠ ʢʦʥʪʨʦʣ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ʅʘ ʝʢʨʘʥʘ ʥʘ ʤʦʥʠʪʦʨʘ 

ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʚʘʜʷʪ, ʥʘʙʣʶʜʘʚʘʪ ʠ ʩʨʘʚʥʷʚʘʪ ʜʦ 3 ʧʨʦʠʟʚʦʣʥʦ ʠʟʙʨʘʥʠ ʨʝʟʫʣʪʘʪʘ 

ʥʘ ʝʜʠʥ ʠ ʩʲʱ ʧʘʮʠʝʥʪ. ɺ ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʩʘ ʚʢʣʶʯʝʥʠ ʩʘʤʦ ʥʘʡ- ʠʥʬʦʨʤʘʪʠʚʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʥʦʚʠʪʝ ʟʘ ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʧʦʢʘʟʘʪʝʣʠ ʘʤʧʣʠʪʫʜʘ ʚ 

ʧʨʝʜʥʦ-ʟʘʜʥʘ ʠ ʩʪʨʘʥʠʯʥʘ ʧʦʩʦʢʘ, ʢʦʝʪʦ ʫʣʝʩʥʷʚʘ ʨʘʙʦʪʘʪʘ ʠ ʦʙʣʝʢʯʘʚʘ 

ʨʘʟʯʠʪʘʥʝʪʦ ʠ ʠʥʪʝʨʧʨʝʪʠʨʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʦʩʦʙʝʥʦ ʟʘ ʝʞʝʜʥʝʚʥʠ 

ʜʠʘʛʥʦʩʪʠʯʥʠ ʥʫʞʜʠ ʠ ʦʪ ʣʝʢʘʨʠ ʩ ʨʘʟʣʠʯʝʥ ʧʨʦʬʠʣ ʠ ʨʘʟʣʠʯʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ. 

ɼʨʫʛʠ ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʩʘ, ʯʝ ʧʦʣʫʯʝʥʠʪʝ ʦʙʨʘʟʠ (ʢʨʠʚʠ) ʥʘ 

ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ ʎʊ ʤʦʛʘʪ ʜʘ ʩʝ ʫʛʦʣʝʤʷʚʘʪ ʠʣʠ ʥʘʤʘʣʷʚʘʪ, ʜʘ ʩʝ ʜʚʠʞʘʪ ʧʦ 

ʝʢʨʘʥʘ, ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʧʦʦʪʜʝʣʥʦ, ʜʘ ʩʝ ʥʘʩʣʘʛʚʘʪ ʠ ʪ. ʥ. 

ʇʦʥʘʩʪʦʷʱʝʤ ʥʠʝ ʠʟʧʦʣʟʚʘʤʝ ʠ ʜʚʝʪʝ ʧʨʦʛʨʘʤʠ, ʢʘʪʦ ʧʲʨʚʘʪʘ ʩʝ 

ʧʨʝʜʧʦʯʠʪʘ ʟʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʨʘʟʨʘʙʦʪʢʠ, ʚʪʦʨʘʪʘ- ʧʨʝʜʠʤʥʦ ʟʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʮʝʣʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʜʚʝʪʝ ʧʨʦʛʨʘʤʠ ʩʘ ʥʘʧʲʣʥʦ ʩʲʧʦʩʪʘʚʠʤʠ, ʢʦʝʪʦ ʝ ʜʦʢʘʟʘʥʦ 

ʯʨʝʟ ʤʥʦʛʦʢʨʘʪʥʦʪʦ ʪʝʩʪʫʚʘʥʝ ʥʘ ʝʜʥʠ ʠ ʩʲʱʠ ʣʠʮʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʜʚʝʪʝ 

ʧʨʦʛʨʘʤʠ. 

ʀʤʘ ʦʧʨʝʜʝʣʝʥʠ ʠʟʠʩʢʚʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʤʷʩʪʦʪʦ, ʢʲʜʝʪʦ ʱʝ ʙʲʜʝ 

ʤʦʥʪʠʨʘʥ ʘʧʘʨʘʪʘ. ʇʣʘʪʬʦʨʤʘʪʘ ʩʝ ʤʦʥʪʠʨʘ ʥʘ ʨʘʚʝʥ ʠ ʪʚʲʨʜ ʧʦʜ ʠ ʩʝ ʥʠʚʝʣʠʨʘ 

ʧʨʝʮʠʟʥʦ. ʆʢʦʣʦ ʥʝʷ ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʜʦʩʪʘʪʲʯʥʦ ʤʷʩʪʦ (ʤʠʥʠʤʫʤ ʧʦ 1 ʤʝʪʲʨ ʦʪ 

ʚʩʷʢʘ ʩʪʨʘʥʘ) ʠ ʜʘ ʥʷʤʘ ʦʧʘʩʥʠ ʧʨʝʜʤʝʪʠ, ʚʲʨʭʫ ʢʦʠʪʦ ʧʘʮʠʝʥʪʘ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ 

ʥʘʨʘʥʠ ʧʨʠ ʝʚʝʥʪʫʘʣʥʦ ʧʘʜʘʥʝ. ʇʦʤʝʱʝʥʠʝʪʦ ʪʨʷʙʚʘ ʜʘ ʝ ʪʠʭʦ, ʨʘʚʥʦʤʝʨʥʦ 

ʦʩʚʝʪʝʥʦ, ʦʢʦʣʦ ʠ ʧʨʝʜ ʧʣʘʪʬʦʨʤʘʪʘ ʜʘ ʥʷʤʘ ʜʚʠʞʝʥʠʝ ʥʘ ʭʦʨʘ. ʊʦʚʘ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʜʘ ʤʦʞʝʤ ʜʘ ʦʩʠʛʫʨʠʤ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʘ ʘʢʫʩʪʠʯʥʘ ʠ ʟʨʠʪʝʣʥʘ 

ʩʨʝʜʘ, ʢʦʷʪʦ ʜʘ ʧʦʜʜʲʨʞʘʤʝ ʢʦʥʩʪʘʥʪʥʘ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ. ʊʝʟʠ 
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ʠʟʠʩʢʚʘʥʠʷ ʩʘ ʚʲʚ ʚʨʲʟʢʘ ʩ ʪʦʚʘ, ʯʝ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʧʨʠ ʯʦʚʝʢʘ ʩʝ ʚʣʠʷʝ 

ʩʠʣʥʦ ʦʪ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ, ʢʘʢʪʦ ʚʲʪʨʝʰʥʠ, ʪʘʢʘ ʠ ʚʲʥʰʥʠ.  

ɺʘʞʝʥ ʝʣʝʤʝʥʪ, ʧʦʜʣʝʞʘʱ ʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʝ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ 

ʧʘʮʠʝʥʪʘ ʠ ʟʨʠʪʝʣʥʦʪʦ ʧʦʣʝ ʧʨʝʜ ʥʝʛʦ, ʧʦʜʣʝʞʘʱʦ ʥʘ ʬʠʢʩʘʮʠʷ (ʦʙʠʢʥʦʚʝʥʦ 

ʩʪʝʥʘ). ʉʧʦʨʝʜ ʨʘʟʣʠʯʥʠʪʝ ʘʚʪʦʨʠ ʪʦʚʘ ʨʘʟʩʪʦʷʥʠʝ ʚʘʨʠʨʘ ʦʪ 90 ʩʤ ʜʦ 4 ʤʝʪʨʘ. 

ʅʠʝ ʧʨʠʝʤʘʤʝ ʢʘʪʦ ʦʧʪʠʤʘʣʥʘ ʜʠʩʪʘʥʮʠʷʪʘ ʦʪ 2 ʤʝʪʨʘ. ʅʘ ʪʦʚʘ ʨʘʟʩʪʦʷʥʠʝ, ʥʘ 

ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʦʯʠʪʝ ʥʘ ʧʘʮʠʝʥʪʘ ʧʦʩʪʘʚʷʤʝ ʟʨʠʪʝʣʥʘ ʮʝʣ, ʚ ʥʘʰʠʷ ʩʣʫʯʘʡ ʯʝʨʝʥ 

ʢʨʲʛ ʩ ʜʠʘʤʝʪʲʨ 10 ʩʤ, ʢʦʡʪʦ ʪʦʡ ʪʨʷʙʚʘ ʜʘ ʬʠʢʩʠʨʘ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩ 

ʦʪʚʦʨʝʥʠ ʦʯʠ.  

ʆʩʦʙʝʥʦ ʚʘʞʥʦ ʝ ʜʘ ʚʟʝʤʝʤ ʠʟʚʝʩʪʥʠ ʤʝʨʢʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ. ʂʦʛʘʪʦ 

ʧʘʮʠʝʥʪʘ ʝ ʩʲʩ ʟʘʪʚʦʨʝʥʠ ʦʯʠ ʪʨʷʙʚʘ ʜʘ ʩʤʝ ʙʜʠʪʝʣʥʠ ʠ ʜʘ ʠʤʘʤʝ ʛʦʪʦʚʥʦʩʪ ʜʘ ʛʦ 

ʭʚʘʥʝʤ ʧʨʠ ʝʚʝʥʪʫʘʣʥʦ ʟʘʣʠʪʘʥʝ ʠ ʧʘʜʘʥʝ. ʇʣʘʪʬʦʨʤʘʪʘ ʝ ʥʘ ʠʟʚʝʩʪʥʦ 

ʨʘʟʩʪʦʷʥʠʝ ʦʪ ʟʝʤʷʪʘ (12 ʩʤ) ʠ ʥʠʝ ʥʦʩʠʤ ʦʪʛʦʚʦʨʥʦʩʪ ʚ ʩʣʫʯʘʡ, ʯʝ ʣʠʮʝʪʦ ʩʝ 

ʥʘʨʘʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ. ɺ ʥʘʰʠʷ 5 ʛʦʜʠʰʝʥ ʦʧʠʪ ʥʠʝ ʥʷʤʘʤʝ ʪʘʢʲʚ 

ʩʣʫʯʘʡ.  

ʉʲʱʝʩʪʚʝʥʦ ʫʩʣʦʚʠʝ ʝ ʧʘʮʠʝʥʪʘ ʜʘ ʝ ʩʧʦʢʦʝʥ ʠ ʦʪʧʦʯʠʥʘʣ, ʘ ʥʝ ʜʘ ʛʦ 

ʧʦʩʪʘʚʷʤʝ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʚʝʜʥʘʛʘ, ñʦʪ ʚʨʘʪʘʪʘò. ʅʝʦʙʭʦʜʠʤʦ ʝ ʪʦʯʥʦ ʜʘ ʤʫ 

ʨʘʟʷʩʥʠʤ ʩʲʱʥʦʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ, ʢʘʢʚʦ ʩʝ ʦʯʘʢʚʘ ʦʪ ʥʝʛʦ ʠ ʜʘ ʛʘʨʘʥʪʠʨʘʤʝ 

ʥʝʛʦʚʘʪʘ ʙʝʟʦʧʘʩʥʦʩʪ. ʅʝʦʙʭʦʜʠʤ ʝ ʠ ʠʟʚʝʩʪʝʥ ʧʝʨʠʦʜ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ 

ʢʲʤ ʧʣʘʪʬʦʨʤʘʪʘ ʧʨʠ ʢʘʯʚʘʥʝ ʚʲʨʭʫ ʥʝʷ. ʊʦʚʘ ʝ ʝʜʥʦ ʥʦʚʦ, ʥʝʦʙʠʯʘʡʥʦ 

ʧʦʣʦʞʝʥʠʝ ʟʘ ʣʠʮʝʪʦ ʠ ʪʦ ʩʝ ʥʫʞʜʘʝ ʦʪ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ ʟʘ ʜʘ ʩʚʠʢʥʝ ʩ ʥʝʛʦ. ɺ 

ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʝ ʧʨʝʜʚʠʜʝʥ ʪʘʢʲʚ ʧʝʨʠʦʜ ʥʘ ʘʜʘʧʪʘʮʠʷ, ʥʦ ʪʦʡ ʝ ʤʥʦʛʦ 

ʢʨʘʪʲʢ
9
. ɽʪʦ ʟʘʱʦ ʫʤʝʩʪʥʦ ʝ ʧʨʝʜʠ ʥʘʯʘʣʦʪʦ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʧʘʮʠʝʥʪʘ ʜʘ 

ʧʨʝʜʩʪʦʠ ʚʲʨʭʫ ʧʣʘʪʬʦʨʤʘʪʘ ʧʦʥʝ 1 ʤʠʥʫʪʘ. 

ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ (ʥʘʧʨʝʛʥʘʪʠ ʧʘʮʠʝʥʪʠ, ʭʠʧʦʭʦʥʜʨʠʮʠ, ʩʲʤʥʝʥʠʝ ʟʘ 

ʘʛʨʘʚʘʮʠʷ ʠ ʩʠʤʫʣʘʮʠʷ) ʝ ʫʤʝʩʪʥʦ ʜʘ ʩʝ ʦʪʚʣʝʯʝ ʘʢʪʠʚʥʦʪʦ ʚʥʠʤʘʥʠʝ ʥʘ 

ʧʘʮʠʝʥʪʘ. ʅʠʝ ʟʘʜʘʚʘʤʝ ʣʝʢʠ ʟʘʜʘʯʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʫʤ, ʤʦʣʠʤ ʧʘʮʠʝʥʪʘ ʜʘ ʙʨʦʠ 

ʜʦ 100 ʧʨʝʟ 2 ʦʪ ʧʨʝʜ ʥʘʟʘʜ ʠʣʠ ʦʙʨʘʪʥʦ ʠʣʠ ʩ ʣʝʢ ʜʦʧʠʨ ʧʠʰʝʤ ʝʜʥʦʮʠʬʨʝʥʠ 

ʯʠʩʣʘ ʚʲʨʭʫ ʙʫʟʘʪʘ ʥʘ ʧʘʮʠʝʥʪʘ, ʢʦʠʪʦ ʪʦʡ ʪʨʷʙʚʘ ʜʘ ʧʦʟʥʘʝ.  

ɼʠʩʢʫʪʘʙʠʣʝʥ ʝ ʚʲʧʨʦʩʲʪ ʜʘʣʠ ʚʲʨʭʫ ʧʣʘʪʬʦʨʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʪʲʧʚʘ ʩ 

ʦʙʫʚʢʠ ʠʣʠ ʙʝʟ ʪʷʭ. ʆʪ ʣʠʪʝʨʘʪʫʨʥʠʷ ʦʙʟʦʨ ʚʠʜʷʭʤʝ, ʯʝ ʥʦʩʝʥʝʪʦ ʥʘ ʦʙʠʢʥʦʚʝʥʠ, 

ʫʜʦʙʥʠ ʦʙʫʚʢʠ ʥʝ ʚʣʠʷʝ ʩʲʱʝʩʪʚʝʥʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ. ʅʠʝ 

                                                
9
 ʇʨʠ ʟʘʧʦʯʚʘʥʝ ʥʘ ʚʩʷʢʦ ʥʦʚʦ ʠʟʩʣʝʜʚʘʥʝ ʧʨʝʟ ʧʲʨʚʠʪʝ 3 ʩʝʢʫʥʜʠ ʘʧʘʨʘʪʲʪ ʥʝ 

ʠʟʚʲʨʰʚʘ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʜʚʠʞʝʥʠʷʪʘ ʥʘ ʎʊ ʩ ʮʝʣ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʧʣʘʪʬʦʨʤʘʪʘ. 
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ʧʨʝʜʧʦʯʠʪʘʤʝ ʜʘ ʠʟʩʣʝʜʚʘʤʝ ʧʘʮʠʝʥʪʠʪʝ ʧʨʠ ʝʩʪʝʩʪʚʝʥʠ ʫʩʣʦʚʠʷ, ʩ ʪʝʭʥʠʪʝ 

ʦʙʫʚʢʠ. ʀʟʢʣʶʯʝʥʠʷ ʩʘ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʪʝ ʥʦʩʷʪ ʤʘʨʘʪʦʥʢʠ ʩ ʜʝʙʝʣʠ, ʤʝʢʠ 

ʧʦʜʤʝʪʢʠ, ʦʙʫʚʢʠ ʩ ʚʠʩʦʢʠ ʪʦʢʯʝʪʘ ʠ ʦʙʫʚʢʠ ʩ ʤʥʦʛʦ ʜʝʙʝʣʠ ʧʦʜʤʝʪʢʠ.  

ʅʠʝ ʧʨʠʣʘʛʘʤʝ ʥʷʢʦʣʢʦ ʧʨʦʪʦʢʦʣʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ: 

1. ʇʨʠ ʧʲʨʚʠʷ ʦʪ ʪʷʭ, ʩ ʢʦʡʪʦ ʟʘʧʦʯʚʘʤʝ ʚʩʠʯʢʠ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʧʘʮʠʝʥʪʘ ʟʘʩʪʘʚʘ ʥʘ ʦʧʨʝʜʝʣʝʥʦʪʦ ʤʷʩʪʦ ʥʘ 

ʧʣʘʪʬʦʨʤʘʪʘ, ʩʣʝʜ ʢʘʪʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʝ ʧʦʣʫʯʠʣ ʚʩʠʯʢʠ 

ʨʘʟʷʩʥʝʥʠʷ. ʉʪʦʝʞʲʪ ʝ ʩ ʥʦʨʤʘʣʥʦ ʨʘʟʪʚʦʨʝʥʠ ʩʪʲʧʘʣʘ (ʧʝʪʠ ʧʦʯʪʠ 

ʧʨʠʙʨʘʥʠ, ʧʨʲʩʪʠ ʨʘʟʪʚʦʨʝʥʠ ʥʘ 30
0
). ʈʲʮʝʪʝ ʩʘ ʦʪʧʫʩʥʘʪʠ 

ʩʚʦʙʦʜʥʦ ʢʨʘʡ ʪʷʣʦʪʦ. ʃʠʮʝʪʦ ʬʠʢʩʠʨʘ ʟʨʠʪʝʣʥʘ ʮʝʣ ʥʘ 2 ʤʝʪʨʘ ʦʪ 

ʥʝʛʦ ʠ ʩʪʦʠ ʪʘʢʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 33 s (3 s ʟʘ ʘʜʘʧʪʘʮʠʷ ʠ 30 s 

ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʩʠʛʥʘʣʘ). ʉʣʝʜ ʢʨʘʷ ʥʘ ʪʦʟʠ ʧʝʨʠʦʜ ʢʦʤʧʶʪʲʨʘ 

ʠʟʜʘʚʘ ʢʨʘʪʲʢ ʟʚʫʢʦʚ ʩʠʛʥʘʣ, ʩʣʝʜ ʢʦʝʪʦ ʧʘʮʠʝʥʪʘ ʟʘʪʚʘʨʷ ʦʯʠʪʝ ʩʠ 

ʟʘ ʥʦʚ ʮʠʢʲʣ ʦʪ 33 s. ʉ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʧʨʠʢʣʶʯʚʘ, ʘ ʥʘ ʝʢʨʘʥʘ 

ʥʘ ʤʦʥʠʪʦʨʘ ʩʝ ʧʦʷʚʷʚʘʪ ʨʝʟʫʣʪʘʪʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʦʪʧʝʯʘʪʘʥʠ. ʇʨʠ ʥʫʞʜʘ ʠʣʠ ʦʧʘʩʥʦʩʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʧʨʝʢʨʘʪʝʥʦ ʚʲʚ ʚʩʝʢʠ ʝʜʠʥ ʤʦʤʝʥʪ ʩʲʩ ʩʧʝʮʠʘʣʝʥ ʙʫʪʦʥ ʠ ʩʣʝʜ 

ʪʦʚʘ ʜʘ ʧʨʦʜʲʣʞʠ ʦʪʥʦʚʦ (ʌʠʛ 25). 
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ʌʠʛ. 25 ʉʪʘʙʠʣʦʤʝʪʨʠʯʥʦ ʠʟʩʣʝʟʚʘʥʝ (ʩʪʘʪʠʯʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ). 

  

2. ɺʪʦʨʠʷʪ ʧʨʦʪʦʢʦʣ ʝ ʩʲʱʠʷ ʢʘʪʦ ʧʲʨʚʠʷ, ʥʦ ʧʨʠ ʥʝʛʦ 

ʦʪʚʣʠʯʘʤʝ ʘʢʪʠʚʥʦʪʦ ʚʥʠʤʘʥʠʝ ʥʘ ʧʘʮʠʝʥʪʘ ʧʦ ʥʷʢʦʡ ʦʪ 

ʛʦʨʝʧʦʩʦʯʝʥʠʪʝ ʥʘʯʠʥʠ.  

3. ʇʨʠ ʪʨʝʪʠʷʪ ʧʨʦʪʦʢʦʣ ʧʘʮʠʝʥʪʲʪ ʝ ʩ ʛʣʘʚʘ ʚ 

ʧʦʣʦʞʝʥʠʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘ ʜʦʨʟʘʣʥʘ ʬʣʝʢʩʠʷ. ʉ ʪʦʚʘ ʮʝʣʠʤ 

ʧʨʦʤ̫ʥʘ ʥʘ ʮʝʨʚʠʢʦ- ʚʝʩʪʠʙʫʣʘʨʥʠʪʝ ʨʝʬʣʝʢʩʠ, ʘ ʩʲʱʦ ʪʘʢʘ 

ʪʲʨʩʠʤ ʠ ʩʲʜʦʚʠ ʧʨʦʤʝʥʠ ʚʲʚ ʚʝʨʪʝʙʨʦ- ʙʘʟʠʣʘʨʥʠʷ ʨʝʛʠʦʥ (ʩʲʜʦʚ, 

ʮʝʨʚʠʢʘʣʝʥ ʩʚʝʪʦʚʲʨʪʝʞ).  

4. ʇʨʠ ʯʝʪʚʲʨʪʠʷʪ ʧʨʦʪʦʢʦʣ ʮʝʣʪʘ ʥʠ ʙʝʰʝ ʚʣʦʰʘʚʘʥʝ 

ʥʘ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. ʊʦʚʘ ʧʦʩʪʠʛʥʘʭʤʝ ʧʦ ʥʷʢʦʣʢʦ 

ʥʘʯʠʥʘ. ʅʘʡ- ʣʝʩʥʠʷʪ ʦʪ ʪʷʭ ʝ ʢʘʪʦ ʚʲʨʭʫ ʧʣʘʪʬʦʨʤʘʪʘ ʩʝ ʧʦʩʪʘʚʠ 

ʜʝʙʝʣ ʧʣʘʩʪ ʜʫʥʘʧʨʝʥ (10- 12 ʩʤ), ʚʲʨʭʫ ʢʦʡʪʦ ʩʪʲʧʚʘ ʧʘʮʠʝʥʪʘ. 

ʇʨʦʚʝʜʦʭʤʝ ʠ ʩʝʨʠʷ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ 

ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʘʪʘ ʩʠʩʪʝʤʘ ʯʨʝʟ ʤʦʜʫʣʠʨʘʥʝ ʥʘ ʧʦʜʧʦʨʥʘʪʘ ʧʣʦʱ. 

ʊʦʚʘ ʧʦʩʪʠʛʘʭʤʝ ʧʦ ʥʷʢʦʣʢʦ ʥʘʯʠʥʘ- ʜʦʨʟʘʣʥʘ ʠ ʧʣʘʥʪʘʨʥʘ 

ʬʣʝʢʩʠʷ, ʥʘʤʘʣʝʥʘ ʧʦʜʧʦʨʥʘ ʧʣʦʱ ʠ ʣʶʣʝʝʱʘ ʩʝ ʧʦʜʧʦʨʘ. ʇʨʠ 

ʧʣʘʥʪʘʨʥʘʪʘ ʠ ʜʦʨʟʘʣʥʘ ʬʣʝʢʩʠʷ ʧʘʮʠʝʥʪʘ ʩʪʲʧʚʘ ʚʲʨʭʫ ʥʘʢʣʦʥʝʥʘ 

ʧʣʦʩʢʦʩʪ ʩ ʥʘʢʣʦʥ 6
0
 ʩʲʦʪʚʝʪʥʦ ʧʣʘʥʪʘʨʥʦ ʠ ʜʦʨʟʘʣʥʦ. ʇʨʠ 

ʧʨʠʣʘʛʘʥʝ ʥʘ ʥʘʤʘʣʝʥʘ ʧʦʜʧʦʨʥʘ ʧʣʦʱ ʧʘʮʠʝʥʪʘ ʩʪʲʧʚʘ ʚʲʨʭʫ 

ʧʦʜʧʦʨʘ ʩ ʰʠʨʠʥʘ 9 ʩʤ. ʃʶʣʝʝʱʘʪʘ ʩʝ ʧʦʜʧʦʨʘ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʧʣʘʪʬʦʨʤʘ ʩʲʩ ʟʘʦʙʣʝʥʘ ʦʩʥʦʚʘ ʠ ʨʘʜʠʫʩ 30 ʩʤ. ɺʩʠʯʢʠ ʪʝʟʠ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʩʝ ʧʦʩʪʘʚʷʪ ʚʲʨʭʫ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʘʪʘ ʧʣʘʪʬʦʨʤʘ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʧʨʦʚʝʞʜʘ 

ʠʟʩʣʝʜʚʘʥʝʪʦ ʩ ʦʪʚʦʨʝʥʠ ʠ ʟʘʪʚʦʨʝʥʠ ʦʯʠ.  

 

ʇʨʠ ʩʲʤʥʝʥʠʝ ʟʘ ʘʚʪʝʥʪʠʯʥʦʩʪʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʠʣʠ ʧʨʠ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ 

ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʩʤʫʱʝʥʠʷ (ʥʘʧʨʝʞʝʥʠʝ, ʙʝʟʧʦʢʦʡʩʪʚʦ, ʰʫʤ, ʜʚʠʞʝʥʠʝ), ʥʠʝ 

ʧʦʚʪʘʨʷʭʤʝ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʝʢʦʣʢʦʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ 4- 5 ʤʠʥ. ʜʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʠʛʥʠʬʠʢʘʥʪʥʠ ʠ ʧʦʚʪʦʨʠʤʠ ʨʝʟʫʣʪʘʪʠ, 

ʢʦʠʪʦ ʦʪʨʘʟʷʚʘʪ ʪʦʯʥʦ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʜʘʜʝʥʠʷ ʧʘʮʠʝʥʪ.  

3.8.2.3.2. ɼʠʥʘʤʠʯʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ 
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ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʩʪʘʪʠʯʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ, ʢʦʷʪʦ ʜʝʬʠʥʠʨʘʭʤʝ ʢʘʪʦ 

ʥʝʧʦʜʚʠʞʝʥ ʧʘʮʠʝʥʪ ʚʲʨʭʫ ʥʝʧʦʜʚʠʞʥʘ ʧʦʜʧʦʨʥʘ ʧʣʦʱ, ʧʨʠ ʜʠʥʘʤʠʯʥʘʪʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʩʘʤʘʪʘ ʧʣʘʪʬʦʨʤʘ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʠʟʚʲʨʰʚʘ ʘʢʪʠʚʥʠ 

ʜʚʠʞʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥ ʦʙʝʤ ʠ ʧʦ ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʛʨʘʤʘ.  

ʅʠʝ ʧʨʦʚʝʜʦʭʤʝ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʙʦʣʥʠ ʩ ʚʝʩʪʠʙʫʣʘʨʝʥ 

ʜʝʬʠʮʠʪ ʩʲʚʤʝʩʪʥʦ ʩ ʢʦʣʝʢʪʠʚ ʥʘ ʀʥʩʪʠʪʫʪʘ ʧʦ ʬʠʟʠʦʣʦʛʠʷ ʥʘ ɹɸʅ 

(ʙʠʦʤʝʭʘʥʠʢʘ ʥʘ ʜʚʠʞʝʥʠʷʪʘ). ʀʟʧʦʣʟʚʘʭʤʝ ʧʦʩʪʫʨʦʛʨʘʬʩʢʘ ʩʠʩʪʝʤʘ ʥʘ ʬʠʨʤʘʪʘ 

Toennies, ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ ʜʠʥʘʤʠʯʥʘ ʧʣʘʪʬʦʨʤʘ ʩ ʨʘʟʤʝʨʠ 660ʭ730ʭ275 mm, 

ʧʝʨʩʦʥʘʣʝʥ ʢʦʤʧʶʪʲʨ IBM XT 286 ʩ ʠʥʩʪʘʣʠʨʘʥ ʊʶʙʠʥʛʝʥʩʢʠ ʩʦʬʪʫʝʨ ʠ 

ʝʣʝʢʪʨʦʤʠʦʛʨʘʬ. ʉʢʝʥʠʨʘʱʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʩʠʛʥʘʣʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʙʝ 50 Hz, ʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩ ʦʪʚʦʨʝʥʠ ʠ ʟʘʪʚʦʨʝʥʠ ʦʯʠ- 20 s. 

ʇʨʦʛʨʘʤʘʪʘ, ʧʦ ʢʦʷʪʦ ʠʟʚʲʨʰʚʘʭʤʝ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʝ ʩʲʩʪʦʝʰʝ ʦʪ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʷ (ʟʘ ʢʦʥʪʨʦʣ) ʩ ʧʦʩʣʝʜʚʘʱʠ ʘʢʪʠʚʥʠ ʜʚʠʞʝʥʠʷ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ, 

ʧʨʠʣʘʛʘʥʠ ʧʨʠ ʦʪʚʦʨʝʥʠ ʠ ʟʘʪʚʦʨʝʥʠ ʦʯʠ. ʇʘʨʘʤʝʪʨʠʪʝ ʥʘ ʪʝʟʠ ʜʚʠʞʝʥʠʷ, 

ʧʨʠʣʘʛʘʥʠ ʧʦ 5 ʧʲʪʠ ʧʨʝʟ ʧʨʦʠʟʚʦʣʝʥ ʠʥʪʝʨʚʘʣ ʙʷʭʘ ʢʘʢʪʦ ʩʣʝʜʚʘ: ʚʥʝʟʘʧʥʦ 

ʧʦʚʜʠʛʘʥʝ ʥʘʧʨʝʜ (ʧʦ ʧʦʩʦʢʘ ʥʘ ʧʨʲʩʪʠʪʝ ʥʘ ʧʘʮʠʝʥʪʘ)  ʩ ʘʤʧʣʠʪʫʜʘ 4
0
, 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 80 ms ʠ ʩʢʦʨʦʩʪ 50
0
 (s. ʅʘʨʝʜ ʩʲʩ ʟʘʧʠʩʘ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ 

ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ, ʥʠʝ ʦʪʚʝʞʜʘʭʤʝ ʩʪʘʥʜʘʨʪʥʠ ʪʨʘʥʩʢʫʪʘʥʥʠ EMG- 

ʦʪʛʦʚʦʨʠ ʦʪ ʜʚʘ ʤʫʩʢʫʣʘ- m. tibialis ant. ʠ m. soleus. ʊʝʟʠ ʦʪʛʦʚʦʨʠ ʙʷʭʘ 

ʧʨʝʮʝʥʷʚʘʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʣʘʪʝʥʪʥʦʩʪ, ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʠ ʤʘʢʩʠʤʘʣʥʘ 

ʘʤʧʣʠʪʫʜʘ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʧʘʮʠʝʥʪʠ ʩ ʚʝʩʪʠʙʫʣʘʨʝʥ ʜʝʬʠʮʠʪ ʠ 

ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ ʟʜʨʘʚʠ ʣʠʮʘ. 

3.9. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʟʘ ʘʥʘʣʠʟ ʥʘ ʝʤʧʠʨʠʯʥʠ ʜʘʥʥʠ 

ʅʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʩʝ ʙʘʟʠʨʘ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʩʣʝʜʥʠʪʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ: 

1. ɺʘʨʠʘʮʠʦʥʝʥ ʘʥʘʣʠʟ ʟʘ ʦʮʝʥʢʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ; 

2. ʊ-test ʠ Z-ʪʝʩʪ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʭʠʧʦʪʝʟʠ ʦʪʥʦʩʥʦ 

ʨʘʟʣʠʯʠʷʪʘ ʥʘ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ; 

3. ɼʚʫʤʝʨʥʠ ʨʘʟʧʨʝʜʝʣʝʥʠʷ ʠ ʢʨʦʩʪʘʙʣʠʮʠ; 

4. 2c  ʘʥʘʣʠʟ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʭʠʧʦʪʝʟʠ; 

5. ɼʠʩʧʝʨʩʠʦʥʝʥ ʘʥʘʣʠʟ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʭʠʧʦʪʝʟʠ; 
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6. ʈʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʤʝʞʜʫ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʚʝʣʠʯʠʥʠ; 

7. ʂʣʲʩʪʲʨʝʥ ʘʥʘʣʠʟ. 

ɼʘʥʥʠʪʝ, ʧʦʣʫʯʝʥʠ ʦʪ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ 

ʠ ʟʜʨʘʚʠ ʣʠʮʘ ʩʘ ʥʘʥʝʩʝʥʠ ʚ ʝʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠ, ʟʘʧʠʩʘʥʠ ʚʲʚ ʬʦʨʤʘʪʘ ʥʘ MS 

EXCEL. ɺʧʦʩʣʝʜʩʪʚʠʝ ʪʝʟʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ ʠ ʧʨʝʭʚʲʨʣʝʥʠ ʟʘ ʧʦ-

ʥʘʪʘʪʲʰʥʘ ʦʙʨʘʙʦʪʢʘ ʩ ʝʜʠʥ ʦʪ ʥʘʡ-ʩʲʚʨʝʤʝʥʥʠʪʝ ʧʘʢʝʪʠ ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʠʟʩʣʝʜʚʘʥʠʷ - ʧʘʢʝʪʘ SPSS17. 

3.9.1. ɺʘʨʠʘʮʠʦʥʝʥ ʘʥʘʣʠʟ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʨʝʜʦʚʝ 

ɺʘʨʠʘʮʠʦʥʥʠʷʪ ʘʥʘʣʠʟ ʠʟʩʣʝʜʚʘ ʠʟʤʝʥʝʥʠʝʪʦ (ʚʘʨʠʨʘʥʝʪʦ) ʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʚʝʣʠʯʠʥʠ. ʊʦʡ ʜʘʚʘ ʪʷʭʥʦʪʦ ʝʜʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ (ʚ ʙʨʦʡ ʠ 

ʧʨʦʮʝʥʪʠ), ʘ ʪʘʢʘ ʩʲʱʦ ʩʣʫʞʠ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʪʦʚʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ. ʂʲʤ ʪʷʭ ʩʝ ʦʪʥʘʩʷʪ: 

ʉʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ X  (Mean), ʢʦʷʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ 

ʬʦʨʤʫʣʘʪʘ: 

n

X

n

XXX
X

n

i
i

n
ä

=
++

= =
-

121 ....                           (1) 

 

ʄʠʥʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ (Minimum) ï ʥʘʡ-ʤʘʣʢʘʪʘ ʩʪʦʡʥʦʩʪ. 

ʄʘʢʩʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ (Maximum) ï ʥʘʡ-ʛʦʣʷʤʘʪʘ ʩʪʦʡʥʦʩʪ. 

ʄʝʜʠʘʥʘʪʘ (Median) ʝ ʚʠʜ ʧʦʟʠʮʠʦʥʥʘ ʩʨʝʜʥʘ, ʢʦʷʪʦ ʩʝ ʥʘʤʠʨʘ ʧʦ 

ʩʨʝʜʘʪʘ, ʢʘʪʦ ʧʦʜʨʝʜʠʤ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʜʚʝ ʨʘʚʥʠ ʯʘʩʪʠ. ʇʨʠ ʯʝʪʝʥ ʙʨʦʡ 

ʝʣʝʤʝʥʪʠ ʧʦ ʩʨʝʜʘʪʘ ʠʤʘ ʜʚʘ ʝʣʝʤʝʥʪʘ ʠ ʤʝʜʠʘʥʘʪʘ ʩʝ ʠʟʯʠʩʣʷʚʘ ʢʘʪʦ ʩʨʝʜʥʘ 

ʘʨʠʪʤʝʪʠʯʥʘ ʦʪ ʪʝʭʥʠʪʝ ʩʪʦʡʥʦʩʪʠ. ʊʷ ʧʦʢʘʟʚʘ 50% ʦʪ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʨʝʜʘ ʢʘʢʚʠ 

ʩʪʦʡʥʦʩʪʠ ʧʨʠʝʤʘʪ. 

ʄʦʜʘʪʘ (Mode) ʝ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʘʪʘ ʩʪʦʡʥʦʩʪ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʷ ʨʝʜ. 

ʉʪʘʥʜʘʨʪʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ ʝ ʤʷʨʢʘ ʟʘ ʨʘʟʩʝʡʚʘʥʝʪʦ. ʊʦ ʧʦʢʘʟʚʘ ʜʦʢʦʣʢʦ 

ʙʣʠʟʦ ʠʣʠ ʜʘʣʝʯʝ ʦʪ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʩʝ ʥʘʤʠʨʘʪ ʦʪʜʝʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ. ɹʝʣʝʞʠ 

ʩʝ ʩʲʩ ʩʠʛʤʘ (s). 

ʅʘʤʠʨʘ ʩʝ ʧʦ ʬʦʨʤʫʣʘʪʘ: 
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n

XX
n

i

iä
=

ö
÷

õ
æ
ç

å
-

= 1

2
___

s                                    (2) 

ʉʘʤʦ ʧʦ ʩʝʙʝ ʩʠ ʩʪʘʥʜʘʨʪʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ ʝ ʥʘʠʤʝʥʦʚʘʥʘ ʚʝʣʠʯʠʥʘ ʠ ʥʝ ʝ 

ʧʦʜʭʦʜʷʱʘ ʟʘ ʩʨʘʚʥʝʥʠʝ. ɽʪʦ ʟʘʱʦ ʩʝ ʠʟʯʠʩʣʷʚʘ ʪ. ʥʘʨ. ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʚʘʨʠʘʮʠʷ 

%sV  ʧʦ ʬʦʨʤʫʣʘʪʘ: 

100.% -
=

X

V
s

s .                                        (3) 

ʋʩʣʦʚʥʦ ʩʝ ʧʨʠʝʤʘ, ʯʝ ʢʦʛʘʪʦ ʪʦʟʠ ʢʦʝʬʠʮʠʝʥʪ ʝ ʧʦʜ 50%, ʨʘʟʩʝʡʚʘʥʝʪʦ ʝ 

ʤʘʣʢʦ (ʥʝʟʥʘʯʠʪʝʣʥʦ) ʠ ʥʘʜ 50% - ʛʦʣʷʤʦ (ʟʥʘʯʠʪʝʣʥʦ). 

 

ʉʪʘʥʜʘʨʪʥʘʪʘ ʛʨʝʰʢʘ ʥʘ ʩʨʝʜʥʘʪʘ ʘʨʠʪʤʝʪʠʯʥʘ (Std. err) ʦʙʠʢʥʦʚʝʥʦ 

ʩʝ ʙʝʣʝʞʠ  ʩ m ʠ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʬʦʨʤʫʣʘʪʘ:  

n

s
m= ,                                                    (4) 

ʢʲʜʝʪʦ s ʝ ʩʪʘʥʜʘʨʪʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ, ʘ n ï ʦʙʝʤʲʪ ʥʘ ʠʟʚʘʜʢʘʪʘ. 

ɺʲʟʦʩʥʦʚʘ ʥʘ ʩʪʘʥʜʘʨʪʥʘʪʘ ʛʨʝʰʢʘ ʩʝ ʠʟʯʠʩʣʷʚʘ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʘʪʘ 

ʛʨʝʰʢʘ D, ʧʨʝʜʩʪʘʚʝʥʘ ʩ ʬʦʨʤʫʣʘʪʘ: 

 

ma .)1,( -==D nkt                                           (5) 

ɺ ʪʘʟʠ ʬʦʨʤʫʣʘ )1,( -=nkt a  ʝ ʛʘʨʘʥʮʠʦʥʝʥ ʤʥʦʞʠʪʝʣ, ʢʦʡʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʪʘʙʣʠʮʘʪʘ ʟʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ t-ʢʨʠʪʝʨʠʷ ʥʘ Student ʠ Fisher. 

 

ɼʦʚʝʨʠʪʝʣʥʠʷʪ ʠʥʪʝʨʚʘʣ ʟʘ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ 

ʬʦʨʤʫʣʘʪʘ: 

D+¢¢D-
--

XmX X                                       (6) 

 

ɸʩʠʤʝʪʨʠʷʪʘ (Skewness) ʠʟʤʝʨʚʘ ʘʩʠʤʝʪʨʠʯʥʦʩʪʪʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ. 

ʂʦʛʘʪʦ ʪʦʟʠ ʢʦʝʬʠʮʠʝʥʪ ʝ ʧʦʣʦʞʠʪʝʣʝʥ, ʝ ʠʟʪʝʛʣʝʥʦ ʜʷʩʥʦʪʦ ʨʘʤʦ ʥʘ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ, ʘ ʢʦʛʘʪʦ ʝ ʦʪʨʠʮʘʪʝʣʝʥ ï ʣʷʚʦʪʦ. 

ɽʢʩʮʝʩʲʪ (Kurtosis) ʝ ʤʘʨʢʘ ʟʘ ʚʨʲʭʥʘʪʘ ʠʟʪʦʯʝʥʦʩʪ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ. 

ʂʦʛʘʪʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʝʢʩʮʝʩʘ ʝ ʦʪʨʠʮʘʪʝʣʥʘ, ʚʲʨʭʲʪ ʥʘ ʠʟʩʣʝʜʚʘʥʦʪʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʩʝ ʥʘʤʠʨʘ ʧʦʜ ʚʲʨʭʘ ʥʘ ʥʦʨʤʘʣʥʦʪʦ (ʝʪʘʣʦʥʥʦʪʦ) ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʠ 
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ʢʘʟʚʘʤʝ, ʯʝ ʠʤʘ ʪʲʧ ʝʢʩʮʝʩ. ʂʦʛʘʪʦ ʩʪʦʡʥʦʩʪʪʘ ʤʫ ʝ ʧʦʣʦʞʠʪʝʣʥʘ, ʚʲʨʭʲʪ ʥʘ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʩʝ ʥʘʤʠʨʘ ʥʘʜ ʚʲʨʭʘ ʥʘ ʝʪʘʣʦʥʥʦʪʦ (ʥʦʨʤʘʣʥʦʪʦ) ʨʘʟʧʨʝʜʝʣʝʥʠʝ 

ʠ ʢʘʟʚʘʤʝ, ʯʝ ʠʤʘ ʦʩʪʲʨ ʝʢʩʮʝʩ. 

3.9.2. ɼʚʫʤʝʨʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʨʘʟʧʨʝʜʝʣʝʥʠʷ (ʢʨʦʩʪʘʙʣʠʮʠ). 
2c -ʘʥʘʣʠʟ 

ʇʨʠ ʜʚʫʤʝʨʥʠʪʝ ʨʘʟʧʨʝʜʝʣʝʥʠʷ ʩʝ ʩʨʘʚʥʷʚʘʪ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʧʦ 

ʜʘʥʥʠ ʟʘ ʜʚʝ ʢʘʯʝʩʪʚʝʥʠ (ʢʘʪʝʛʦʨʠʡʥʠ) ʧʨʦʤʝʥʣʠʚʠ. ʇʨʠ ʪʷʭ ʦʙʝʢʪʠʪʝ ʩʝ 

ʨʘʟʧʨʝʜʝʣʷʪ ʚ ʢʘʯʝʩʪʚʝʥʠ ʛʨʫʧʠ, ʢʦʠʪʦ ʩʝ ʟʘʜʘʚʘʪ ʦʧʠʩʘʪʝʣʥʦ (ʩʣʦʚʝʩʥʦ). ʊʘʢʠʚʘ 

ʩʘ ʧʨʠʟʥʘʮʠʪʝ ʧʦʣ, ʝʪʠʦʣʦʛʠʷ, Statokinetic, Hearing, ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʘʮʠʝʥʪʘ ʠ ʜʨ. 

ʊʝ ʩʝ ʜʝʣʷʪ ʥʘ ʪʨʠ ʦʩʥʦʚʥʠ ʚʠʜʘ:  

ʅʦʤʠʥʘʣʥʦ ʩʢʘʣʠʨʘʥʠ - ʧʨʦʤʝʥʣʠʚʠ, ʧʨʠ ʢʦʠʪʦ ʦʙʝʢʪʠʪʝ ʩʘ 

ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʨʘʟʣʠʯʥʠ ʢʘʪʝʛʦʨʠʠ - ʛʨʫʧʠ. ɸʢʦ ʧʨʠʟʥʘʢʲʪ ʠʤʘ ʩʘʤʦ ʜʚʝ 

ʚʲʟʤʦʞʥʠ ʩʲʩʪʦʷʥʠʷ (ʥʘʧʨʠʤʝʨ ʧʦʣ), ʪʦʡ ʩʝ ʥʘʨʠʯʘ ʘʣʪʝʨʥʘʪʠʚʝʥ.  

ʆʨʜʠʥʘʣʥʦ ʩʢʘʣʠʨʘʥʠ ʩʘ ʧʨʦʤʝʥʣʠʚʠʪʝ, ʧʨʠ ʢʦʠʪʦ ʟʥʘʯʝʥʠʷʪʘ ʥʘ 

ʧʨʠʟʥʘʢʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʢʘʯʝʩʪʚʝʥʠ ʛʨʫʧʠ, ʥʦ ʤʝʞʜʫ ʪʷʭ ʩʲʱʝʩʪʚʫʚʘ ʠʟʚʝʩʪʥʦ 

ʩʪʝʧʝʥʫʚʘʥʝ ʚ ʩʚʦʡʩʪʚʦʪʦ (ʢʘʯʝʩʪʚʦʪʦ) ʥʘ ʝʜʠʥʠʮʠʪʝ. ɸʢʦ ʩʝ ʧʨʠʝʤʝ, ʜʘ ʩʝ ʦʮʝʥʠ 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʜʘʜʝʥ ʧʘʮʠʝʥʪ ʢʘʪʦ ñʣʦʰʦò, ñʟʘʜʦʚʦʣʠʪʝʣʥʦò, ñʜʦʙʨʦò, 

ñʦʪʣʠʯʥʦò, ʪʦ ʪʝʟʠ ʢʘʪʝʛʦʨʠʠ ʧʦʢʘʟʚʘʪ ʨʘʟʣʠʯʠʷ ʚ ʦʮʝʥʢʠʪʝ, ʥʦ ʪʝʟʠ ʨʘʟʣʠʯʠʷ ʥʝ 

ʩʘ ʠʟʤʝʨʝʥʠ ʢʦʣʠʯʝʩʪʚʝʥʦ.  

ʈʘʥʛʦʚʦ ʩʢʘʣʠʨʘʥʠ ʩʘ ʧʨʦʤʝʥʣʠʚʠʪʝ, ʧʨʠ ʢʦʠʪʦ ʦʙʝʢʪʠʪʝ ʩʘ ʧʦʜʨʝʜʝʥʠ, 

(ʨʘʥʞʠʨʘʥʠ) ʥʘ ʧʦʨʝʜʥʠ ʤʝʩʪʘ ʦʪ 1 ʜʦ n ʧʦ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʧʨʠʪʝʞʘʚʘʥʠʷ 

ʧʨʠʟʥʘʢ, ʙʝʟ ʜʘ ʠʤʘ ʢʦʣʠʯʝʩʪʚʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʥʝʛʦ. ʈʘʥʞʠʨʘʥʝʪʦ ʩʝ ʧʨʘʚʠ ʧʦ 

ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ï ʚʲʟʦʩʥʦʚʘ ʥʘ ʝʢʩʧʝʨʪʥʠ ʦʮʝʥʢʠ, ʧʨʠʝʪ ʨʝʛʣʘʤʝʥʪ ʠ ʜʨ.  

ʇʨʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥʠ ʧʨʦʤʝʥʣʠʚʠ ʩʲʦʪʚʝʪʥʠʪʝ ʢʘʪʝʛʦʨʠʠ ʩʝ 

ʟʘʧʠʩʚʘʪ ʩ ʯʠʩʣʘ (ʢʦʜʦʚʝ), ʢʦʠʪʦ ʦʙʘʯʝ ʥʝ ʥʦʩʷʪ ʢʦʣʠʯʝʩʪʚʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʦʙʝʢʪʠʪʝ, ʘ ʩʘʤʦ ʧʦʢʘʟʚʘʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʪʘ ʠʤ ʢʲʤ ʜʘʜʝʥʘ ʢʘʯʝʩʪʚʝʥʘ ʛʨʫʧʘ. 

ʇʨʠ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥʠ ʧʨʦʤʝʥʣʠʚʠ ʚ ʧʘʢʝʪʘ SPSS, ʩʝ ʟʘʜʘʚʘ 

ʩʲʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʢʦʜʘ ʠ ʥʘʠʤʝʥʦʚʘʥʠʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʢʘʪʝʛʦʨʠʷ - ʪ.ʝ ʟʘʜʘʚʘ 

ʩʝ ʝʪʠʢʝʪ ʥʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʢʘʪʝʛʦʨʠʡʥʠʷ ʧʨʠʟʥʘʢ 

ʂʨʦʩʪʘʙʣʠʮʠʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʤʦʱʝʥ ʤʝʪʦʜ ʟʘ ʘʥʘʣʠʟ ʥʘ ʪʘʙʣʠʯʥʠ ʜʘʥʥʠ. 

ʇʨʠ ʪʷʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩʝ ʦʙʨʘʙʦʪʚʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʝʜʥʦ ʠʣʠ ʥʷʢʦʣʢʦ ʧʦʣʝʪʘ 

ʧʦ ʨʝʜʦʚʝ, ʩʪʲʣʙʦʚʝ ʠʣʠ ʦʙʱʦ. ʊʝʟʠ ʧʦʣʝʪʘ ʤʦʛʘʪ ʜʘ ʩʲʜʲʨʞʘʪ ʩʫʤʠ ʟʘ ʙʨʦʷ ʥʘ 
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ʩʣʫʯʘʠʪʝ ʚ ʦʪʜʝʣʥʠʪʝ ʢʘʪʝʛʦʨʠʠ, ʢʘʢʪʦ ʠ ʦʪʥʦʩʠʪʝʣʥʠʪʝ ʠʤ ʜʷʣʦʚʝ, ʧʨʝʜʩʪʘʚʝʥʠ ʚ 

ʧʨʦʮʝʥʪʠ. 

2c  - ʘʥʘʣʠʟʲʪ ʧʦ ʩʲʱʝʩʪʚʦ ʝ ʧʨʦʚʝʨʢʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʭʠʧʦʪʝʟʘ. 

ʇʲʨʚʠʷʪ ʝʪʘʧ ʥʘ ʧʨʦʚʝʨʢʘʪʘ ʥʘ ʭʠʧʦʪʝʟʠʪʝ ʚʢʣʶʯʚʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ 

ʥʫʣʝʚʘʪʘ H0 ʠ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ H1. 

ʅʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ H0 ʤʦʞʝ ʜʘ ʩʝ ʬʦʨʤʫʣʠʨʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: Ăʅʷʤʘ 

ʚʨʲʟʢʘ ʤʝʞʜʫ ʜʚʝʪʝ ʧʨʦʤʝʥʣʠʚʠ X ʠ Yò, ʪ.ʝ. ʪʝʟʠ ʧʨʦʤʝʥʣʠʚʠ ʩʘ ʥʝʟʘʚʠʩʠʤʠ. 

ɸʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ H1 ʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʥʘ ʥʫʣʝʚʘʪʘ. ʊʷ ʤʦʞʝ ʜʘ 

ʩʝ ʬʦʨʤʫʣʠʨʘ ʪʘʢʘ: Ăɼʚʝʪʝ ʧʨʦʤʝʥʣʠʚʠ X ʠ Y ʩʘ ʟʘʚʠʩʠʤʠò, ʪ.ʝ. ʤʝʞʜʫ ʪʷʭ 

ʩʲʱʝʩʪʚʫʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʚʨʲʟʢʘ.  

ɺʪʦʨʠʷʪ ʝʪʘʧ ʝ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʠʩʢʘ ʟʘ ʛʨʝʰʢʘ a. ʅʠʝ ʱʝ ʨʘʙʦʪʠʤ ʩ 

ʨʠʩʢ ʟʘ ʛʨʝʰʢʘ 001.0=a , ʪ.ʝ. ʚʝʨʦʷʪʥʦʩʪ %9.99=P . 

ʊʨʝʪʠʷʪ ʝʪʘʧ ʚʢʣʶʯʚʘ ʠʟʙʦʨ ʥʘ ʢʨʠʪʝʨʠʡ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʭʠʧʦʪʝʟʘʪʘ ʠ 

ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʝʤʧʠʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ɽʤʧʠʨʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 2c  ʩʝ 

ʧʨʝʩʤʷʪʘ ʧʦ ʬʦʨʤʫʣʘʪʘ ʥʘ ʇʠʨʩʲʥ: 

 

                                             
( )

ää
-

=
i j ij

ijij

ʝʤʧ
f

ff
'

2'

2c ,                                   (6 ) 

ʢʲʜʝʪʦ: 

- ijf  ʩʘ ʬʘʢʪʠʯʝʩʢʠʪʝ ʯʝʩʪʦʪʠ ʚ ʢʣʝʪʢʠʪʝ ʥʘ ʢʨʦʩʪʘʙʣʠʮʘʪʘ ʤʝʞʜʫ X ʠ Y; 

- 
'

ijf  ʩʘ ʩʲʦʪʚʝʪʥʠʪʝ ʪʝʦʨʝʪʠʯʥʠ ʯʝʩʪʦʪʠ. 

ʉ i ʩʘ ʦʟʥʘʯʝʥʠ ʠʥʜʝʢʩʠʪʝ ʥʘ ʨʝʜʦʚʝʪʝ, ʘ ʩ j ï ʠʥʜʝʢʩʠʪʝ ʥʘ ʢʦʣʦʥʠʪʝ. 

ʊʝʦʨʝʪʠʯʥʘʪʘ ʯʝʩʪʦʪʘ ʟʘ ʚʩʷʢʘ ʢʣʝʪʢʘ ʩʝ ʠʟʯʠʩʣʷʚʘ, ʢʘʪʦ ʩʝ ʫʤʥʦʞʠ 

ʦʙʱʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ ʨʝʜʘ ʧʦ ʦʙʱʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ ʢʦʣʦʥʘʪʘ ʠ ʧʦʣʫʯʝʥʦʪʦ ʯʠʩʣʦ ʩʝ 

ʨʘʟʜʝʣʠ ʥʘ ʦʙʱʠʷ ʙʨʦʡ ʥʘ ʚʩʠʯʢʠ ʥʘʙʣʶʜʝʥʠʷ:  

Total

TotalColumnTotalRow
f

ji

ij

 * 
' =                           (7) 

ʅʘ ʯʝʪʚʲʨʪʠʷ ʝʪʘʧ ʩʝ ʦʧʨʝʜʝʣʷ ʩʲʦʪʚʝʪʥʘʪʘ ʪʝʦʨʝʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

2

ʪʘʙʣc  ʧʦ ʟʘʜʘʜʝʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ: 

- ʨʠʩʢ ʟʘ ʛʨʝʰʢʘ 001.0=a  ʠ  

- ʩʪʝʧʝʥʠ ʥʘ ʩʚʦʙʦʜʘ ( )( )11 --= qpk , ʢʲʜʝʪʦ p ʝ ʙʨʦʷʪ ʥʘ ʨʝʜʦʚʝʪʝ, ʘ q ï

ʙʨʦʷʪ ʥʘ ʢʦʣʦʥʠʪʝ ʚ ʢʨʦʩʪʘʙʣʠʮʘʪʘ. 
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ʇʝʪʠʷʪ ʝʪʘʧ ʚʢʣʶʯʚʘ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʝʤʧʠʨʠʯʥʘʪʘ ʩ ʪʝʦʨʝʪʠʯʥʘʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ. 

ɸʢʦ 22

ʪʘʙʣʝʤʧ cc < , ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ H0, ʘ ʪʷ ʛʣʘʩʠ, ʯʝ 

ʜʚʝʪʝ ʧʨʦʤʝʥʣʠʚʠ X ʠ Y ʩʘ ʥʝʟʘʚʠʩʠʤʠ ʧʦʤʝʞʜʫ ʩʠ. 

ɸʢʦ 22

ʪʘʙʣʝʤʧ cc > , ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ H1, ʯʝ 

ʩʲʱʝʩʪʚʫʚʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʜʚʝʪʝ ʧʨʦʤʝʥʣʠʚʠ X ʠ Y. 

ʇʨʠ ʧʨʦʚʝʨʢʘʪʘ ʥʘ ʭʠʧʦʪʝʟʠ, ʦʩʚʝʥ ʯʨʝʟ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʝʤʧʠʨʠʯʥʘʪʘ ʩ 

ʪʝʦʨʝʪʠʯʥʘʪʘ (ʪʘʙʣʠʯʥʘʪʘ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʨʘʡʥʠʷʪ ʠʟʚʦʜ  ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʠ 

ʚʲʟʦʩʥʦʚʘ ʥʘ ʨʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪ Significance (Sig.).  

ɸʢʦ Sig. > a, ʪʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ H0. 

ɸʢʦ Sig. < a, ʪʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ H1. 

ɿʘ ʜʘ ʙʲʜʝʤ ʩʠʛʫʨʥʠ ʚ ʢʨʘʡʥʠʷ ʠʟʚʦʜ, ʥʘʧʨʘʚʝʥ ʚʲʟʦʩʥʦʚʘ ʥʘ 2c - ʘʥʘʣʠʟʘ, 

ʪʨʷʙʚʘ ʜʘ ʧʨʦʚʝʨʠʤ ʜʘʣʠ ʩʘ ʠʟʧʲʣʥʝʥʠ ʜʚʝ ʚʘʞʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ 

ʥʘ ʪʦʟʠ ʤʝʪʦʜ: 

ʇʲʨʚʦ, ʪʝʦʨʝʪʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʚʩʷʢʘ ʢʣʝʪʢʘ ʦʪ ʢʨʦʩʪʘʙʣʠʮʘʪʘ 
'

ijf  ʜʘ ʥʝ 

ʙʲʜʘʪ ʧʦ-ʤʘʣʢʠ ʦʪ 1. 

ɺʪʦʨʦ, ʘʢʦ ʠʤʘ ʩʪʦʡʥʦʩʪʠ ʥʘ ʪʝʦʨʝʪʠʯʥʠʪʝ ʯʝʩʪʦʪʠ, ʧʦ-ʤʘʣʢʠ ʦʪ 5, ʪʦ ʪʝ 

ʜʘ ʥʝ ʩʘ ʚ ʧʦʚʝʯʝ ʦʪ 20% ʦʪ ʢʣʝʪʢʠʪʝ. 

ɿʘ ʠʟʤʝʨʚʘʥʝ ʩʠʣʘʪʘ ʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʜʚʝʪʝ ʢʘʯʝʩʪʚʝʥʠ ʧʨʦʤʝʥʣʠʚʠ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʂʨʘʤʝʨ (Cramerôs V), ʢʦʡʪʦ ʝ ʥʦʨʤʠʨʘʥ ʚ 

ʛʨʘʥʠʮʠʪʝ ʦʪ 0 ʜʦ 1. ʋʩʣʦʚʥʦ ʩʝ ʧʨʠʝʤʘ, ʯʝ ʢʦʛʘʪʦ ʪʦʡ ʝ ʚ ʛʨʘʥʠʮʠʪʝ ʦʪ 0 ʜʦ 0.3, 

ʚʨʲʟʢʘʪʘ ʝ ʩʣʘʙʘ, ʦʪ 0.3 ʜʦ 0.7 ï ʩʨʝʜʥʘ, ʠ ʥʘʜ 0.7 ï ʩʠʣʥʘ. ʆʩʚʝʥ ʪʦʚʘ ʪʦʟʠ 

ʢʦʝʬʠʮʠʝʥʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤ, ʪ.ʝ. ʥʝʛʦʚʘʪʘ ʩʪʝʧʝʥ ʥʘ 

ʟʥʘʯʠʤʦʩʪ Sig. Cramerôs V < a. ɸʢʦ Sig. Cramerôs V > a, ʪʦ ʪʦʟʠ ʢʦʝʬʠʮʠʝʥʪ ʥʝ 

ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤ. 

3.9.3. ʇʨʦʚʝʨʢʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʭʠʧʦʪʝʟʠ  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʭʠʧʦʪʝʟʘ ʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʩʝ ʦʪʥʘʩʷ ʜʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ (ʧʘʨʘʤʝʪʨʠʪʝ) ʥʘ ʯʝʩʪʦʪʥʠ ʨʘʟʧʨʝʜʝʣʝʥʠʷ. ʅʘʡ-ʯʝʩʪʦ 

ʧʨʦʚʝʨʷʚʘʥʠʪʝ ʭʠʧʦʪʝʟʠ ʩʘ ʟʘ ʩʨʝʜʥʠʪʝ ʘʨʠʪʤʝʪʠʯʥʠ ʠ ʜʠʩʧʝʨʩʠʠʪʝ ʥʘ ʯʝʩʪʦʪʥʠ 

ʨʘʟʧʨʝʜʝʣʝʥʠʷ.  
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ɸʢʦ ʩ 
-

1X  ʦʟʥʘʯʠʤ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʧʲʨʚʘʪʘ ʠʟʚʘʜʢʘ ʠ ʩ 

-

2X  ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʘʪʘ ʥʘ ʚʪʦʨʘʪʘ ʠʟʚʘʜʢʘ, ʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʥʫʣʝʚʘʪʘ 

ʭʠʧʦʪʝʟʘ ʩʝ ʟʘʧʠʩʚʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

H0: 21

--

=XX                                                 (8) 

ɿʥʘʢʲʪ Ă=ò ʥʝ ʦʟʥʘʯʘʚʘ ʘʨʠʪʤʝʪʠʯʥʦ ʨʘʚʝʥʩʪʚʦ, ʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʨʘʟʣʠʢʘʪʘ 

ʤʝʞʜʫ ʜʚʝʪʝ ʩʨʝʜʥʠ ʝ ʥʝʩʲʱʝʩʪʚʝʥʘ (ʥʝ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ). 

ɸʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ ʛʣʘʩʠ ʧʨʦʪʠʚʥʦ ʥʘ ʥʫʣʝʚʘʪʘ, ʪ.ʝ. ʨʘʟʣʠʢʘʪʘ 

ʤʝʞʜʫ ʜʚʝʪʝ ʩʨʝʜʥʠ ʝ ʩʲʱʝʩʪʚʝʥʘ, ʥʝʩʣʫʯʘʡʥʘ ʠ ʜʦʩʪʘʪʲʯʥʦ ʛʦʣʷʤʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʪʘʟʠ ʭʠʧʦʪʝʟʘ ʩʝ ʟʘʧʠʩʚʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

H1: 21

--

X̧X                                                 (9) 

 

ʅʘ ʚʪʦʨʠʷ ʝʪʘʧ ʩ ʦʧʨʝʜʝʣʷ ʨʠʩʢʘ ʟʘ ʛʨʝʰʢʘ a. ʊʷ ʩʝ ʥʘʨʠʯʘ ʛʨʝʰʢʘ ʦʪ ɯ-

ʚʠ ʨʦʜ. ʇʦʣʫʯʘʚʘ ʩʝ, ʢʦʛʘʪʦ ʝ ʚʷʨʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ, ʘ ʥʠʝ ʚʟʝʤʝʤ ʨʝʰʝʥʠʝ ʟʘ 

ʥʝʡʥʦʪʦ ʦʪʭʚʲʨʣʷʥʝ. ɻʨʝʰʢʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ 05.0=a , ʥʦ ʚ ʤʥʦʛʦ ʩʣʫʯʘʠ 

ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʛʨʝʰʢʘʪʘ ʩʘ ʤʥʦʛʦ ʬʘʪʘʣʥʠ ʠ ʟʘʪʦʚʘ ʩʝ ʨʘʙʦʪʠ ʩ ʧʦ-ʤʘʣʲʢ 

ʨʘʟʤʝʨ ʥʘ ʛʨʝʰʢʘʪʘ ï =a 0.01 ʠʣʠ =a 0.001 ʠ ʜʦʨʠ ʧʦ-ʤʘʣʢʠ.  

ʅʘ ʪʨʝʪʠʷ ʝʪʘʧ ʩʝ ʠʟʙʠʨʘ ʢʨʠʪʝʨʠʠ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʭʠʧʦʪʝʟʘʪʘ ʠ ʩʝ 

ʠʟʯʠʩʣʷʚʘ ʥʝʛʦʚʘ ʝʤʧʠʨʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ɿʘ ʧʨʦʚʝʨʢʘ ʥʘ ʭʠʧʦʪʝʟʘ ʟʘ ʨʘʟʣʠʢʘ ʥʘ ʩʨʝʜʥʠʪʝ ʤʝʞʜʫ ʜʚʝ ʠʟʚʘʜʢʠ ʩʝ 

ʠʟʧʦʣʟʚʘ ʥʷʢʘʢʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʢʨʠʪʝʨʠʡ. ʂʦʛʘʪʦ ʜʚʝʪʝ ʠʟʚʘʜʢʠ ʩʘ ʤʘʣʢʠ ʧʦ 

ʦʙʝʤ, ʪ.ʝ. 301¢n , 302¢n , ʪʦ ʩʝ ʠʟʧʦʣʟʚʘ t-ʢʨʠʪʝʨʠʷʪ, ʘ ʧʨʠ ʧʦ-ʛʦʣʝʤʠ ʩʪʦʡʥʦʩʪʠ 

ʥʘ ʦʙʝʤʠʪʝ ʥʘ ʠʟʚʘʜʢʠʪʝ ʩʝ ʧʨʠʣʘʛʘ Z-ʢʨʠʪʝʨʠʷʪ. 

ʇʨʠ ʠʟʚʘʜʢʠ ʩ ʨʘʟʣʠʯʝʥ ʙʨʦʡ ʝʣʝʤʝʥʪʠ t-ʢʨʠʪʝʨʠʷʪ ʠʤʘ ʚʠʜʘ: 

                                              

( ) öö
÷

õ
ææ
ç

å
++

-+-

=

--

21

2

2

21

2

1

2121

11
...

2

nn
nn

nnXX

tʝʤʧ

ss

                 (10) 

ɸʢʦ ʩʝ ʨʘʙʦʪʠ ʩ ʛʦʣʝʤʠ ʠʟʚʘʜʢʠ ʩ ʨʘʟʣʠʯʝʥ ʙʨʦʡ ʝʣʝʤʝʥʪʠ, ʪʦ ʩʝ ʧʨʠʣʘʛʘ 

ʩʣʝʜʥʠʷʪ Z-ʢʨʠʪʝʨʠʡ: 
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2

2

2

1

2

1

21

nn

XX

Zʝʤʧ
ss
+

-

=

--

                                  (11) 

ʅʘ ʯʝʪʚʲʨʪʠʷ ʝʪʘʧ ʩʝ ʦʧʨʝʜʝʣʷ ʪʘʙʣʠʯʥʦʪʦ ʟʥʘʯʝʥʠʝ ʪʘʙʣt , ʢʘʪʦ ʩʝ 

ʟʘʜʘʜʘʪ ʨʘʟʤʝʨʲʪ ʥʘ a ʛʨʝʰʢʘʪʘ ʠ ʩʪʝʧʝʥʠʪʝ ʥʘ ʩʚʦʙʦʜʘ 1-=nk . ʇʨʠ ʛʦʣʝʤʠ 

ʠʟʚʘʜʢʠ ʩʝ ʦʧʨʝʜʝʣʷ ʩʲʦʪʚʝʪʥʦʪʦ ʪʘʙʣʠʯʥʦ ʟʥʘʯʝʥʠʝ ʥʘ ʪʘʙʣZ . 

ʅʘ ʧʝʪʠʷ ʝʪʘʧ ʩʝ ʩʨʘʚʥʷʚʘʪ ʝʤʧʠʨʠʯʥʘʪʘ ʩ ʪʝʦʨʝʪʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪʠ ʥʘ t ʠ 

ʩʝ ʚʟʝʤʘ ʦʢʦʥʯʘʪʝʣʥʦ ʨʝʰʝʥʠʝ. ɺʲʟʤʦʞʥʠ ʩʘ ʜʚʝ ʩʠʪʫʘʮʠʠ: 

ɸʢʦ ʝʤʧʠʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʤʦʜʫʣ ʝ ʧʦ-ʤʘʣʢʘ ʦʪ ʪʝʦʨʝʪʠʯʥʘʪʘ,  

 

ʪʘʙʣʝʤʧtt < ,                                       (12) 

ʠʣʠ  

ʪʘʙʣʝʤʧ ZZ < , 

ʪʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ H0, ʯʝ ʤʝʞʜʫ ʜʚʝʪʝ ʩʨʝʜʥʠ ʥʷʤʘ 

ʩʲʱʝʩʪʚʝʥʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ. 

ɸʢʦ ʝʤʧʠʨʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʤʦʜʫʣ ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʪʝʦʨʝʪʠʯʥʘʪʘ,  

 

ʪʘʙʣʝʤʧtt > ,                                       (13) 

ʠʣʠ 

ʪʘʙʣʝʤʧ ZZ > , 

ʪʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ H1, ʯʝ ʤʝʞʜʫ ʜʚʝʪʝ ʩʨʝʜʥʠ 

ʠʤʘ ʩʲʱʝʩʪʚʝʥʘ ʨʘʟʣʠʢʘ. 

ʆʩʚʝʥ ʯʨʝʟ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʝʤʧʠʨʠʯʥʘʪʘ ʩ ʪʝʦʨʝʪʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʨʝʰʝʥʠʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʚʟʝʤʝ ʠ ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʨʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪ (Sig. 

level). ɸʢʦ Sig. level ʝ ʧʦ-ʤʘʣʢʦ ʦʪ ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʛʨʝʰʢʘ 001.0=a , ʪʦ ʩʝ 

ʦʪʭʚʲʨʣʷ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ H0 ʠ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ ʠ 

ʦʙʨʘʪʥʦ. 

3.9.4. ɼʠʩʧʝʨʩʠʦʥʝʥ ʘʥʘʣʠʟ 

ʊʦʚʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʠʣʠ ʜʨʫʛʠ 

ʚʨʲʟʢʠ. ʊʦʡ ʝ ʥʘʡ-ʝʬʝʢʪʠʚʝʥ, ʢʦʛʘʪʦ ʬʘʢʪʦʨʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʩʘ ʠʟʤʝʨʝʥʠ ʥʘ 

ʩʣʘʙʠʪʝ ʩʢʘʣʠ (ʥʦʤʠʥʘʣʥʘ ʠʣʠ ʦʨʜʠʥʘʨʥʘ), ʘ ʨʝʟʫʣʪʘʪʠʚʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ ʝ 

ʠʟʤʝʨʝʥʘ ʥʘ ʩʠʣʥʠʪʝ ʩʢʘʣʠ (ʠʥʪʝʨʚʘʣʥʘ ʠʣʠ ʦʪʥʦʩʠʪʝʣʥʘ). ʅʘʧʨʠʤʝʨ ʩ ʥʝʛʦ ʤʦʞʝ 

ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ: ʩʧʦʥʪʘʥʥʠʷ ʥʠʩʪʘʛʲʤ (SNy) ʠ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ 
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ʈʦʤʙʝʨʛ R; ʣʘʪʝʥʪʥʠʷ ʥʠʩʪʘʛʲʤ (LNy) ʠ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʈʦʤʙʝʨʛ R; ʧʦʟʠʮʠʦʥʥʠʷ 

ʥʠʩʪʘʛʲʤ (PNy) ʠ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʈʦʤʙʝʨʛ R. 

ʇʦ ʩʲʱʝʩʪʚʦ ʜʠʩʧʝʨʩʠʦʥʥʠʷʪ ʘʥʘʣʠʟ ʝ ʚʠʜ ʧʨʦʚʝʨʢʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ 

ʭʠʧʦʪʝʟʘ, ʩʣʝʜʦʚʘʪʝʣʥʦ, ʟʘ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʪʦʡ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʤʠʥʝ ʧʨʝʟ 

ʚʩʠʯʢʠʪʝ ʰʝʩʪ ʝʪʘʧʘ ʥʘ ʧʨʦʚʝʨʢʘʪʘ ʥʘ ʭʠʧʦʪʝʟʠ. 

ʇʲʨʚʠ ʝʪʘʧ. ɼʝʬʠʥʠʨʘʪ ʩʝ ʥʫʣʝʚʘʪʘ H0 ʠ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ H1.   

ʅʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ  ʤʦʞʝ ʜʘ ʛʣʘʩʠ ʩʣʝʜʥʦʪʦ: Ho: ñʉʧʦʥʪʘʥʥʠʷʪ ʥʠʩʪʘʛʲʤ 

ʥʝ ʚʣʠʷʝ ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʈʦʤʙʝʨʛ Rò. ɸʣʪʝʨʥʘʪʠʚʥʘʪʘ 

ʭʠʧʦʪʝʟʘ ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʛʣʘʩʠ: H1: ñʉʧʦʥʪʘʥʥʠʷʪ ʥʠʩʪʘʛʲʤ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʥʘ 

ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʈʦʤʙʝʨ Rò 

ɺʪʦʨʠ ʝʪʘʧ. ʆʧʨʝʜʝʣʷ ʩʝ ʨʠʩʢʘ ʟʘ ʛʨʝʰʢʘ a. ɿʘ ʤʝʜʠʮʠʥʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ 

ʩʝ ʨʘʙʦʪʠ ʩ ʨʠʩʢ ʟʘ ʛʨʝʰʢʘ 001.0=a  (P = 99.9%). 

ʊʨʝʪʠ ʝʪʘʧ. ʆʧʨʝʜʝʣʷ ʩʝ ʢʨʠʪʝʨʠʷʪ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʭʠʧʦʪʝʟʘʪʘ ʠ ʩʝ 

ʠʟʯʠʩʣʷʚʘ ʝʤʧʠʨʠʯʥʘʪʘ ʤʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʇʨʠ ʜʠʩʧʝʨʩʠʦʥʥʠʷ ʘʥʘʣʠʟ ʩʝ 

ʧʨʠʣʘʛʘ F-ʢʨʠʪʝʨʠʷʪ ʥʘ ʌʠʰʝʨ, ʢʦʡʪʦ ʠʤʘ ʚʠʜʘ: 

2

2

b

m
ʝʤF
s

s
= , 

ʢʲʜʝʪʦ: 

- 2

ms  ʝ ʤʝʞʜʫʛʨʫʧʦʚʘʪʘ ʜʠʩʧʝʨʩʠʷ; 

- 2

bs  - ʚʲʪʨʝʰʥʦʛʨʫʧʦʚʘʪʘ ʜʠʩʧʝʨʩʠʷ. 

ɸʢʦ ʧʨʠ ʠʟʯʠʩʣʝʥʠʷʪʘ ʩʝ ʦʢʘʞʝ, ʯʝ ʚʲʪʨʝʰʥʦʛʨʫʧʦʚʘʪʘ ʜʠʩʧʝʨʩʠʷ ʝ ʧʦ-

ʛʦʣʷʤʘ ʧʦ ʩʪʦʡʥʦʩʪ ʦʪ ʤʝʞʜʫʛʨʫʧʦʚʘʪʘ, ʜʚʝʪʝ ʜʠʩʧʝʨʩʠʠ ʩʤʝʥʷʪ ʤʝʩʪʘʪʘ ʩʠ ʚ 

ʛʦʨʥʘʪʘ ʬʦʨʤʫʣʘ ʪʘʢʘ, ʯʝ ʚʠʥʘʛʠ ʚ ʯʠʩʣʠʪʝʣʷ ʩʝ ʥʘʤʠʨʘ ʧʦ-ʛʦʣʷʤʘʪʘ ʧʦ ʩʪʦʡʥʦʩʪ 

ʜʠʩʧʝʨʩʠʷ. ɿʘʝʜʥʦ ʩ ʪʦʚʘ ʩʠ ʩʤʝʥʷʪ ʤʝʩʪʘʪʘ ʩʠ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʝʧʝʥʠ ʥʘ ʩʚʦʙʦʜʘ. 

ʀ ʜʚʝʪʝ ʜʠʩʧʝʨʩʠʠ ï ʤʝʞʜʫʛʨʫʧʦʚʘʪʘ ʠ ʚʲʪʨʝʰʥʦʛʨʫʧʦʚʘʪʘ, ʩʘ ʜʚʝ 

ʥʝʟʘʚʠʩʠʤʠ ʦʮʝʥʢʠ ʥʘ ʦʙʱʘʪʘ ʜʠʩʧʝʨʩʠʷ ʥʘ ʨʝʟʫʣʪʘʪʠʚʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ Y. 

ʄʝʞʜʫʛʨʫʧʦʚʘʪʘ ʜʠʩʧʝʨʩʠʷ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

1

.

2

2

-

ö
÷

õ
æ
ç

å
-

=

ä
--

k

fYY ii

ms , 

ʢʲʜʝʪʦ: 

- iY
-

 ʩʘ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʩʲʦʪʚʝʪʥʠʪʝ ʛʨʫʧʠ; 
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- 
-

Y  - ʦʙʱʘʪʘ ʩʨʝʜʥʘ; 

- if  - ʯʝʩʪʦʪʠʪʝ (ʙʨʦʷʪ) ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʚ ʩʲʦʪʚʝʪʥʠʪʝ ʛʨʫʧʠ; 

- k ï ʙʨʦʷʪ ʥʘ ʛʨʫʧʠʪʝ. 

ɺʲʪʨʝʰʥʦʛʨʫʧʦʚʘʪʘ ʜʠʩʧʝʨʩʠʷ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

kn

YY
i j

iij

b
-

ö
÷

õ
æ
ç

å
-

=

ää
-

2

2s , 

ʢʲʜʝʪʦ n ʝ ʦʙʝʤʲʪ ʥʘ ʠʟʚʘʜʢʘʪʘ. ɼʝʚʠʘʮʠʠʪʝ (ʯʠʩʣʠʪʝʣʷʪ ʥʘ ʬʦʨʤʫʣʘʪʘ) ʩʝ 

ʠʟʯʠʩʣʷʚʘʪ ʟʘ ʚʩʷʢʘ ʛʨʫʧʘ ʧʦʦʪʜʝʣʥʦ ʠ ʩʣʝʜ ʪʦʚʘ ʩʝ ʩʫʤʠʨʘʪ. 

ʏʝʪʚʲʨʪʠ ʝʪʘʧ. ʆʧʨʝʜʝʣʷ ʩʝ ʩʲʦʪʚʝʪʥʘʪʘ ʪʝʦʨʝʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ 

F-ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʦʪ ʩʪʘʥʜʘʨʪʥʘ ʪʘʙʣʠʮʘ ʧʨʠ ʟʘʜʘʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʛʨʝʰʢʘ a 

ʠ ʩʪʝʧʝʥʠ ʥʘ ʩʚʦʙʦʜʘ 11 -=kk  ʠ .2 knk -=  

ʇʝʪʠ ʝʪʘʧ. ʉʨʘʚʥʷʚʘʪ ʩʝ ʝʤʧʠʨʠʯʥʘʪʘ ʩ ʪʝʦʨʝʪʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ 

ʩʝ ʚʟʝʤʘ ʨʝʰʝʥʠʝ ʟʘ ʠʟʙʦʨ ʥʘ ʭʠʧʦʪʝʟʘ. 

ɸʢʦ ʪʘʙʣʝʤʧ FF < , ʟʘ ʚʷʨʥʘ ʩʝ ʧʨʠʝʤʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ H0.  

ɸʢʦ ʪʘʙʣʝʤʧ FF > , ʟʘ ʚʷʨʥʘ ʩʝ ʧʨʠʝʤʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ H1. 

3.9.5. ɽʜʥʦʬʘʢʪʦʨʥʠ ʨʝʛʨʝʩʠʦʥʥʠ ʤʦʜʝʣʠ  

ʈʝʛʨʝʩʠʦʥʥʠʷʪ ʘʥʘʣʠʟ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʠ ʢʦʠʪʦ ʠ ʬʘʢʪʦʨʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ, ʠ ʨʝʟʫʣʪʘʪʠʚʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ 

ʩʘ ʢʦʣʠʯʝʩʪʚʝʥʠ ʧʨʠʟʥʘʮʠ, ʠʟʤʝʨʝʥʠ ʥʘ ʩʠʣʥʠ ʩʢʘʣʠ ï ʠʥʪʝʨʚʘʣʥʘ ʠ ʦʪʥʦʩʠʪʝʣʥʘ. 

ɿʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʧʨʦʤʝʥʣʠʚʠʪʝ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ ʥʝ ʝ ʬʫʥʢʮʠʦʥʘʣʥʘ ï ʧʨʠ 

ʝʜʥʘ ʠ ʩʲʱʘ ʩʪʦʡʥʦʩʪ ʥʘ ʬʘʢʪʦʨʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ ʩʘ ʥʘʣʠʮʝ ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ 

ʥʘ ʨʝʟʫʣʪʘʪʠʚʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ. ʊʦʟʠ ʪʠʧ ʟʘʚʠʩʠʤʦʩʪ ʩʝ ʥʘʨʠʯʘ ʢʦʨʝʣʘʮʠʦʥʥʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʪʷ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

 

                                                     ieXFY += )( ,                                        (14) 

ʢʲʜʝʪʦ: 

- )(XF  ʝ ʥʷʢʘʢʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʬʫʥʢʮʠʷ; 

- ie  - ʦʩʪʘʪʲʯʝʥ (ʩʣʫʯʘʝʥ) ʢʦʤʧʦʥʝʥʪ, ʯʠʝʪʦ ʧʨʠʩʲʩʪʚʠʝ ʧʦʢʘʟʚʘ, ʯʝ 

ʚʨʲʟʢʘʪʘ ʝ ʦʪ ʢʦʨʝʣʘʮʠʦʥʝʥ ʪʠʧ. 

ʂʦʛʘʪʦ )(XF  ʝ ʣʠʥʝʡʥʘ ʬʫʥʢʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʫʨʘʚʥʝʥʠʝ ʥʘ ʧʨʘʚʘ ʠ ʪʦʛʘʚʘ 

ʨʝʛʨʝʩʠʦʥʥʠʷʪ ʤʦʜʝʣ ʠʤʘ ʚʠʜʘ: 
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                                                      ieXbbY ++=
Ø

10                                       (15) 

 

ʎʝʣʪʘ ʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʦʝʬʠʮʠʝʥʪʠʪʝ 0b  ʠ 1b , ʢʘʪʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʢʦʝʬʠʮʠʝʥʪʘ 1b  ʠʟʤʝʨʚʘ ʢʦʣʠʯʝʩʪʚʝʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʬʘʢʪʦʨʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ 

ʚʲʨʭʫ ʨʝʟʫʣʪʘʪʠʚʥʘʪʘ. ʂʦʝʬʠʮʠʝʥʪʠʪʝ 0b  ʠ 1b  ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʮʝʥʝʥʠ 

ʚʲʟʦʩʥʦʚʘ ʥʘ ʜʘʥʥʠʪʝ ʪʘʢʘ, ʯʝ ʧʨʘʚʘʪʘ, ʢʦʷʪʦ ʪʝ ʦʧʨʝʜʝʣʷʪ, ʜʘ ʤʠʥʘʚʘ ʥʘʡ-ʙʣʠʟʢʦ 

ʜʦ ʚʩʠʯʢʠ ʪʦʯʢʠ ʝʜʥʦʚʨʝʤʝʥʥʦ. ɿʘ ʪʘʟʠ ʮʝʣ ʩʝ ʠʟʧʦʣʟʚʘ ʤʝʪʦʜʲʪ ʥʘ ʥʘʡ-

ʤʘʣʢʠʪʝ ʢʚʘʜʨʘʪʠ (ʄʅʄʂ), ʧʨʠ ʢʦʡʪʦ ʩʫʤʘʪʘ ʦʪ ʢʚʘʜʨʘʪʠʪʝ ʥʘ ʨʘʟʩʪʦʷʥʠʷʪʘ 

ʤʝʞʜʫ ʧʨʠʙʣʠʞʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ iY  ʠ ʪʦʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ iY
Ø

ʜʘ ʙʲʜʝ ʤʠʥʠʤʘʣʥʘ. 

( ) min

2

1
10

2

1

=>ä --=ä ö
ö

÷

õ

æ
æ

ç

å
-

==

Ø n

i
ii

n

i
ii XbbYYY                    (16) 

 

ʀʟʧʦʣʟʚʘ ʩʝ ʩʣʝʜʥʦʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʪʚʲʨʜʝʥʠʝ: ʅʝʦʙʭʦʜʠʤʦ ʠ 

ʜʦʩʪʘʪʲʯʥʦ ʫʩʣʦʚʠʝ ʪʘʟʠ ʢʚʘʜʨʘʪʠʯʥʘ ʬʦʨʤʘ ʜʘ ʠʤʘ ʤʠʥʠʤʫʤ ʝ ʯʘʩʪʥʠʪʝ ʡ 

ʧʨʦʠʟʚʦʜʥʠ ʦʪʥʦʩʥʦ ʧʘʨʘʤʝʪʨʠʪʝ 0b  ʠ 1b  ʜʘ ʩʘ ʨʘʚʥʠ ʥʘ ʥʫʣʘ. 

ɿʘ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʪʦʚʘ ʠʟʠʩʢʚʘʥʝ, ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʩʝ ʧʦʣʫʯʘʚʘʪ, ʢʘʪʦ ʩʝ 

ʨʝʰʠ ʩʣʝʜʥʘʪʘ ʩʠʩʪʝʤʘ ʦʪ ʜʚʝ ʫʨʘʚʥʝʥʠʷ ʩ ʜʚʝ ʥʝʠʟʚʝʩʪʥʠ: 

ä ä ä=+

ä ä=+

= = =

= =
n
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n
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iiii
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n

i
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XYXbXb

YXbnb
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                                 (17) 

 

ɿʘ ʜʘ ʩʝ ʨʝʰʠ ʪʘʟʠ ʩʠʩʪʝʤʘ ʦʪ ʜʚʝ ʫʨʘʚʥʝʥʠʷ ʩ ʜʚʘʪʘ ʥʝʠʟʚʝʩʪʥʠ 

ʢʦʝʬʠʮʠʝʥʪʘ 0b  ʠ 1b  ʩʝ ʧʨʝʩʤʷʪʘʪ ʩʫʤʠʪʝ: 

ä
=

n

i
iY

1

 ,  ä
=

n

i
iX

1

,  ä
=

n

i
iX

1

2
  ʠ   ä

=

n

i
ii XY

1

 

ʂʦʝʬʠʮʠʝʥʪʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʩʤʝʪʥʘʪ ʧʦ ʩʣʝʜʥʠʪʝ ʬʦʨʤʫʣʠ:  
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ʉʣʝʜ ʢʘʪʦ ʙʲʜʘʪ ʠʟʯʠʩʣʝʥʠ ʪʝʟʠ ʢʦʝʬʠʮʠʝʥʪʠ ʩʝ ʟʘʤʝʩʪʚʘʪ ʚ ʫʨʘʚʥʝʥʠʝʪʦ 

ʥʘ ʧʨʘʚʘʪʘ ii XbbY 10+=
Ø

. ʆʪ ʪʦʚʘ ʫʨʘʚʥʝʥʠʝ ʯʨʝʟ ʟʘʤʝʩʪʚʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʟʘ 

iX  ʩʝ ʧʦʣʫʯʘʚʘʪ ʩʲʦʪʚʝʪʥʠʪʝ ʠʟʛʣʘʜʝʥʠ (ʪʝʦʨʝʪʠʯʥʠ) ʩʪʦʡʥʦʩʪʠ iY
Ø

. 

ɸʢʦ ʨʝʛʨʝʩʠʦʥʥʠʷʪ ʢʦʝʬʠʮʠʝʥʪ ʝ ʧʦʣʦʞʠʪʝʣʝʥ (01>b ), ʪʦ ʝ ʥʘʣʠʮʝ 

ʧʨʘʚʦʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʧʨʦʤʝʥʣʠʚʠʪʝ X ʠ Y, ʪ.ʝ. ʩ ʥʘʨʘʩʪʚʘʥʝʪʦ 

ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ X ʥʘʨʘʩʪʚʘ ʠ Y ʠʣʠ ʩ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ X 

ʥʘʤʘʣʷʚʘ ʠ Y. 

ɸʢʦ ʨʝʛʨʝʩʠʦʥʥʠʷʪ ʢʦʝʬʠʮʠʝʥʪ ʝ ʦʪʨʠʮʘʪʝʣʝʥ ( 01<b ), ʪʦ ʝ ʥʘʣʠʮʝ 

ʦʙʨʘʪʥʦʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʧʨʦʤʝʥʣʠʚʠʪʝ X ʠ Y, ʪ.ʝ. ʩ 

ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ X ʥʘʤʘʣʷʚʘ Y ʠʣʠ ʩ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ 

ʧʨʦʤʝʥʣʠʚʘʪʘ X ʧʨʦʤʝʥʣʠʚʘʪʘ Y ʨʘʩʪʝ. 

ɺʪʦʨʠʷʪ ʝʪʘʧ ʥʘ ʘʥʘʣʠʟʘ ʚʢʣʶʯʚʘ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʩʠʣʘʪʘ ʥʘ 

ʢʦʨʝʣʘʮʠʦʥʥʘʪʘ ʚʨʲʟʢʘ, ʢʦʷʪʦ ʩʝ ʠʟʨʘʟʷʚʘ ʯʨʝʟ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʢʦʨʝʣʘʮʠʷ R. 

ʂʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʢʦʨʝʣʘʮʠʷ R ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʯʠʩʣʝʥ ʧʦ ʬʦʨʤʫʣʘʪʘ ʥʘ 

ɹʨʘʚʝ, ʢʦʷʪʦ ʠʤʘ ʚʠʜʘ: 
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                         (20) 

ʢʲʜʝʪʦ: 

- 
-

Xʝ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʥʝʟʘʚʠʩʠʤʘʪʘ ʧʨʦʤʝʥʣʠʚʘ X; 

- 
-

Y - ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʟʘʚʠʩʠʤʘʪʘ ʧʨʦʤʝʥʣʠʚʘ Y. 

ʂʦʨʝʣʘʮʠʦʥʥʠʷʪ ʢʦʝʬʠʮʠʝʥʪ R ʤʦʞʝ ʜʘ ʧʨʠʝʤʘ ʩʪʦʡʥʦʩʪʠ ʚ ʠʥʪʝʨʚʘʣʘ ʦʪ 

-1 ʜʦ +1. ʂʦʛʘʪʦ ʝ ʦʪʨʠʮʘʪʝʣʝʥ, ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʜʚʝʪʝ ʧʨʦʤʝʥʣʠʚʠ ʝ ʦʙʨʘʪʥʘ 

(ʨʘʟʥʦʧʦʩʦʯʥʘ) ï ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʝʜʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ ʥʘʤʘʣʷʚʘ 

ʜʨʫʛʘʪʘ. ʂʦʛʘʪʦ ʝ ʧʦʣʦʞʠʪʝʣʝʥ, ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʧʨʦʤʝʥʣʠʚʠʪʝ ʝ ʧʨʘʚʘ 

(ʝʜʥʦʧʦʩʦʯʥʘ) ï ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʝʜʥʘʪʘ ʩʝ ʫʚʝʣʠʯʘʚʘ ʠ ʜʨʫʛʘʪʘ ʠʣʠ ʦʙʨʘʪʥʦ ï 

ʢʦʛʘʪʦ ʝʜʥʘʪʘ ʥʘʤʘʣʷʚʘ, ʥʘʤʘʣʷʚʘ ʠ ʜʨʫʛʘʪʘ ʧʨʦʤʝʥʣʠʚʘ. ʂʦʣʢʦʪʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʢʦʝʬʠʮʠʝʥʪʘ ʝ ʧʦ ʙʣʠʟʢʘ ʜʦ -1 ʠʣʠ +1, ʪʦʣʢʦʚʘ ʧʦ-ʩʠʣʥʘ ʝ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ 
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ʧʨʦʤʝʥʣʠʚʠʪʝ. ʂʦʣʢʦʪʦ ʝ ʧʦ-ʙʣʠʟʢʦ ʜʦ ʥʫʣʘʪʘ, ʪʦʣʢʦʚʘ ʚʨʲʟʢʘʪʘ ʝ ʧʦ-ʩʣʘʙʘ.  

ʇʨʠʝʤʘ ʩʝ, ʯʝ ʧʨʠ 3.0<R  ʤʝʞʜʫ ʜʚʝʪʝ ʧʨʦʤʝʥʣʠʚʠ ʠʤʘ ʩʣʘʙʘ ʚʨʲʟʢʘ. 

ɸʢʦ ʩʘ ʠʟʧʲʣʥʝʥʠ ʥʝʨʘʚʝʥʩʪʚʘʪʘ 7.03.0 ¢¢R  ʝ ʥʘʣʠʮʝ ʩʨʝʜʥʘ ʢʦʨʝʣʘʮʠʷ. 

ɸʢʦ R > 0.7 ʩʲʱʝʩʪʚʫʚʘ ʩʠʣʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ʜʚʝʪʝ ʧʨʦʤʝʥʣʠʚʠ X ʠ Y. 

ʂʚʘʜʨʘʪʲʪ ʥʘ ʢʦʨʝʣʘʮʠʦʥʥʠʷ ʢʦʝʬʠʮʠʝʥʪ 2R  ʩʝ ʥʘʨʠʯʘ ʢʦʝʬʠʮʠʝʥʪ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝʪʦ (ʜʝʪʝʨʤʠʥʘʮʠʷʪʘ). ʆʙʠʢʥʦʚʝʥʦ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʧʨʦʮʝʥʪʠ - 

100*2

% RD = . ʊʦʡ ʧʦʢʘʟʚʘ ʢʘʢʲʚ ʧʨʦʮʝʥʪ ʦʪ ʨʘʟʩʝʡʚʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʚʥʘʪʘ 

ʧʨʦʤʝʥʣʠʚʘ ʩʝ ʦʙʷʩʥʷʚʘ ʩ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʬʘʢʪʦʨʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ.  

ʂʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʘʢʦʨʝʣʘʮʠʷ (K) ʝ ʧʦʢʘʟʘʪʝʣ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱ 

ʣʘʙʠʣʥʦʩʪʪʘ (ʥʝ ʥʘʣʠʯʠʝʪʦ, ʘ ʣʠʧʩʘʪʘ) ʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʧʨʦʤʝʥʣʠʚʠʪʝ. ʊʦʡ ʩʝ 

ʧʨʝʩʤʷʪʘ ʧʦ ʬʦʨʤʫʣʘʪʘ 

21 RK -=                                                (21) 

ʂʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʠʝʪʦ DN  ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʧʦʢʘʟʚʘ ʢʘʢʲʚ 

ʧʨʦʮʝʥʪ ʦʪ ʧʨʦʤʝʥʠʪʝ ʥʘ ʨʝʟʫʣʪʘʪʠʚʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ ʥʝ ʩʝ ʜʲʣʞʘʪ ʥʘ ʧʨʦʤʝʥʠ 

ʥʘ ʬʘʢʪʦʨʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ: 

100.2
% KND =                                          (22) 

ʉʠʣʘʪʘ ʥʘ ʚʨʲʟʢʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʨʘʟʠ ʠ ʯʨʝʟ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʢʦʨʝʣʘʮʠʷ ʥʘ 

ʇʠʨʩʲʥ, ʢʦʡʪʦ ʩʝ ʧʨʝʩʤʷʪʘ ʧʦ ʬʦʨʤʫʣʘʪʘ: 
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ʢʲʜʝʪʦ iY
Ø

 ʦʟʥʘʯʘʚʘʪ ʠʟʛʣʘʜʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ, ʧʦʣʫʯʝʥʠ ʯʨʝʟ ʟʘʤʝʩʪʚʘʥʝ ʚ 

ʫʨʘʚʥʝʥʠʝʪʦ ʥʘ ʧʨʘʚʘʪʘ. 

ʇʦ ʘʥʘʣʦʛʠʯʝʥ ʥʘʯʠʥ ʩʝ ʨʝʰʘʚʘ ʟʘʜʘʯʘʪʘ ʟʘ ʥʘʤʠʨʘʥʝ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ 

ʧʦʣʠʥʦʤʠ ʦʪ ʧʦ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ. 
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ʉʲʱʝʩʪʚʫʚʘʪ ʤʥʦʛʦ ʠ ʨʘʟʥʦʦʙʨʘʟʥʠ ʤʝʪʦʜʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʟʘʚʠʩʠʤʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚ ʧʘʢʝʪʘ SPSS17 ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʠ ʩʣʝʜʥʠʪʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʬʫʥʢʮʠʠ ʟʘ ʠʟʛʣʘʞʜʘʥʝ: 

- Logarithmic  )(10 tLnbbY +=                                                          

(24) 

- Inverse  
t

b
bY 1
0+=                                                                  

(25) 

- Compound  ()tbbY 10=                                                                   

(26) 

- Power   ( )1
0

b
tbY=                                                                   

(27) 

- S   
ö
÷

õ
æ
ç

å
+

= t

b
b

eY

1
0

                                                              

(28) 

- Growth  
tbb

eY 10+=                                                                  

(29) 

- Exponential  ( )tb
ebY 1

0=                                                                  

(30) 

- Logistic  

()tbb
A

Y

10
1

1

+

= , ʢʲʜʝʪʦ ʧʘʨʘʤʝʪʨʠʪʝ ʩʘ 

10,, bbA     (31) 

 

3.9.6. ʄʥʦʛʦʬʘʢʪʦʨʥʠ ʨʝʛʨʝʩʠʦʥʥʠ ʤʦʜʝʣʠ 

ʄʥʦʛʦʬʘʢʪʦʨʥʠʷʪ ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʝ ʥʘʨʠʯʘ ʦʱʝ ʤʥʦʞʝʩʪʚʝʥʘ 

ʨʝʛʨʝʩʠʷ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʬʘʢʪʦʨʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ ʩʝ ʧʨʝʜʩʪʘʚʷ ʢʘʪʦ ʬʫʥʢʮʠʷ ʦʪ 

ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ ʦʪ ʜʚʘ ʬʘʢʪʦʨʘ.  

ʃʠʥʝʡʥʠʷʪ ʤʥʦʛʦʬʘʢʪʦʨʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʤʦʜʝʣ ʠʤʘ ʚʠʜʘ: 

 

ikkXbXbXbXbbY e++++++= ....3322110 ,            (32) 

ʢʲʜʝʪʦ: 
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- 1X , 2X , é.,kX  ʩʘ k-ʥʘ ʙʨʦʡ ʬʘʢʪʦʨʥʠ ʧʨʦʤʝʥʣʠʚʠ; 

- 0b , 1b , é.,kb  ʩʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʤʦʜʝʣʘ. 

ɿʘ ʜʘ ʩʝ ʥʘʤʝʨʷʪ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʤʦʜʝʣʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʤʝʪʦʜʲʪ ʥʘ 

ʥʘʡ-ʤʘʣʢʠʪʝ ʢʚʘʜʨʘʪʠ, ʢʦʡʪʦ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ ʩʫʤʘʪʘ ʦʪ 

ʢʚʘʜʨʘʪʠʪʝ ʥʘ ʦʪʢʣʦʥʝʥʠʷʪʘ ʥʘ ʝʤʧʠʨʠʯʥʠʪʝ ʦʪ ʪʝʦʨʝʪʠʯʥʠʪʝ (ʠʟʛʣʘʜʝʥʠʪʝ) 

ʩʪʦʡʥʦʩʪʠ, ʪ.ʝ. ʦʩʠʛʫʨʷʚʘ ʩʝ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʣʝʜʥʦʪʦ ʫʩʣʦʚʠʝ: 

( )[ ] min....
2

22110

2
2 =ä ++++-=ä ö
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÷
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-=ä
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kkiiii XbXbXbbYYYe   (33) 

ʂʦʛʘʪʦ ʫʨʘʚʥʝʥʠʝʪʦ (23) ʩʲʜʲʨʞʘ ʩʘʤʦ ʜʚʘ ʬʘʢʪʦʨʘ, ʯʨʝʟ ʤʠʥʠʤʠʟʠʨʘʥʝ 

ʥʘ (24) ʩʝ ʧʦʣʫʯʘʚʘ ʩʣʝʜʥʘʪʘ ʩʠʩʪʝʤʘ ʦʪ ʥʦʨʤʘʣʥʠ ʫʨʘʚʥʝʥʠʷ: 
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                    (34) 

ʏʨʝʟ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ (25) ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʪʲʨʩʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʧʘʨʘʤʝʪʨʠʪʝ 0b , 1b , é.,kb .  

ʉ ʫʚʝʣʠʯʘʚʘʥʝ ʙʨʦʷ ʥʘ ʬʘʢʪʦʨʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʨʝʛʨʝʩʠʦʥʥʠʷ ʤʦʜʝʣ, 

ʩʠʩʪʝʤʘʪʘ ʦʪ ʥʦʨʤʘʣʥʠ ʫʨʘʚʥʝʥʠʷ ʩʝ ʫʩʣʦʞʥʷʚʘ ʟʥʘʯʠʪʝʣʥʦ ʠ ʥʝʡʥʦʪʦ ʨʝʰʘʚʘʥʝ 

ʯʨʝʟ ʟʘʤʝʩʪʚʘʥʝ ʠʣʠ ʧʨʝʩʫʤʠʨʘʥʝ ʩʪʘʚʘ ʤʥʦʛʦ ʪʨʫʜʦʝʤʢʦ. ʇʘʨʘʤʝʪʨʠʪʝ ʥʘ 

ʤʦʜʝʣʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʯʠʩʣʝʥʠ ʧʦ ʤʥʦʛʦ ʧʦ-ʣʝʢ ʥʘʯʠʥ, ʘʢʦ ʪʦʡ ʩʝ ʧʨʝʜʩʪʘʚʠ ʚ 

ʤʘʪʨʠʯʥʘ ʬʦʨʤʘ ʦʪ ʚʠʜʘ: 

 
EXBY +=                                                      (35) 

ʢʲʜʝʪʦ: 

- Y ʝ ʚʝʢʪʦʨ-ʩʪʲʣʙ ʩ ʨʘʟʤʝʨ n x 1 ʠ ʩʲʜʲʨʞʘ ʠʟʭʦʜʥʠʪʝ ʜʘʥʥʠ 

ʟʘ ʟʘʚʠʩʠʤʘʪʘ ʧʨʦʤʝʥʣʠʚʘ; 

- B ï ʚʝʢʪʦʨ-ʩʪʲʣʙ ʩ ʨʘʟʤʝʨ k x 1, ʢʦʡʪʦ ʩʲʜʲʨʞʘ ʧʘʨʘʤʝʪʨʠʪʝ 

ʥʘ ʤʦʜʝʣʘ; 

- X ï ʤʘʪʨʠʮʘ ʩ ʨʘʟʤʝʨʠ n x k, ʢʦʷʪʦ ʩʲʜʲʨʞʘ ʠʟʭʦʜʥʠʪʝ 

ʜʘʥʥʠ ʟʘ ʥʝʟʘʚʠʩʠʤʠʪʝ ʧʨʦʤʝʥʣʠʚʠ; 

- E ï ʚʝʢʪʦʨ-ʩʪʲʣʙ ʩ ʨʘʟʤʝʨ n x 1 , ʢʦʡʪʦ ʩʲʜʲʨʞʘ ʩʣʫʯʘʡʥʠʪʝ 

ʦʪʢʣʦʥʝʥʠʷ. 
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ʂʦʤʧʦʥʝʥʪʠʪʝ, ʩʲʜʲʨʞʘʱʠ ʩʝ ʚ ʫʨʘʚʥʝʥʠʝ (26), ʠʟʧʠʩʘʥʠ ʚ ʨʘʟʛʲʨʥʘʪ ʚʠʜ, 

ʩʘ ʩʣʝʜʥʠʪʝ: 
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ʌʦʨʤʫʣʘʪʘ, ʯʨʝʟ ʢʦʷʪʦ ʩʝ ʦʮʝʥʷʚʘʪ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʤʦʜʝʣʘ ʧʦ ʤʝʪʦʜʘ ʥʘ 

ʥʘʡ-ʤʘʣʢʠʪʝ ʢʚʘʜʨʘʪʠ ʝ ʩʣʝʜʥʘʪʘ: 

( ) YXXXB TT 1-
= ,                                        (37) 

ʢʲʜʝʪʦ TX  ʝ ʪʨʘʥʩʧʦʥʠʨʘʥʘʪʘ ʤʘʪʨʠʮʘ ʥʘ ʤʘʪʨʠʮʘʪʘ X, ʘ ʤʘʪʨʠʮʘʪʘ 

( )1-
XXT  ʝ ʦʙʨʘʪʥʘʪʘ ʤʘʪʨʠʮʘ ʥʘ ʤʘʪʨʠʮʘʪʘ XXT . 

ʄʘʪʨʠʮʘʪʘ XXT  ʝ ʩʲʩʪʘʚʝʥʘ ʦʪ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʧʨʝʜ ʧʘʨʘʤʝʪʨʠʪʝ, 

ʥʘʤʠʨʘʱʠ ʩʝ ʚ ʜʷʩʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʦʪ ʥʦʨʤʘʣʥʠ ʫʨʘʚʥʝʥʠʷ, ʘ ʤʘʪʨʠʮʘʪʘ 

YXT  ʝ ʚʝʢʪʦʨ-ʩʪʲʣʙ, ʩʲʩʪʘʚʝʥ ʦʪ ʥʘʤʠʨʘʱʠʪʝ ʩʝ ʚʣʷʚʦ ʦʪ ʨʘʚʝʥʩʪʚʦʪʦ ʝʣʝʤʝʥʪʠ 

ʥʘ ʩʠʩʪʝʤʘʪʘ ʦʪ ʥʦʨʤʘʣʥʠ ʫʨʘʚʥʝʥʠʷ. ɿʘ ʩʠʩʪʝʤʘʪʘ (25) ʥʘʧʨʠʤʝʨ, ʛʦʨʥʠʪʝ ʜʚʝ 

ʤʘʪʨʠʮʠ ʠʤʘʪ ʚʠʜʘ: 
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XX          (38) 

 

ʀʟʣʦʞʝʥʠʷʪ ʜʦʪʫʢ ʤʝʪʦʜ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʤʥʦʛʦʬʘʢʪʦʨʥʠʷ 

ʣʠʥʝʝʥ ʨʝʛʨʝʩʠʦʥʝʥ ʤʦʜʝʣ ʝ ʫʥʠʚʝʨʩʘʣʝʥ, ʪʲʡ ʢʘʪʦ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʫʨʘʚʥʝʥʠʝ 

(35) ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʤʝʨʷʪ ʧʘʨʘʤʝʪʨʠʪʝ ʠ ʥʘ: 

- ʝʜʥʦʬʘʢʪʦʨʥʠʷ ʣʠʥʝʝʥ ʤʦʜʝʣ, ʧʨʠ ʢʦʝʪʦ ʨʘʟʣʠʢʘʪʘ ʝ ʩʘʤʦ ʚ 

ʨʘʟʤʝʨʥʦʩʪʪʘ ʥʘ ʤʘʪʨʠʮʠʪʝ, ʚʣʠʟʘʱʠ ʚ ʫʨʘʚʥʝʥʠʝ (35); 

- ʚʩʠʯʢʠ ʥʝʣʠʥʝʡʥʠ ʤʦʜʝʣʠ, ʢʦʠʪʦ ʯʨʝʟ ʥʷʢʘʢʚʠ ʧʨʦʩʪʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʣʦʛʘʨʠʪʤʠʯʥʠ ʠʣʠ ʨʝʮʠʧʨʦʯʥʠ) ʤʦʛʘʪ ʜʘ ʩʝ 

ʪʨʘʥʩʬʦʨʤʠʨʘʪ ʚ ʣʠʥʝʡʥʠ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʤʘʪʨʠʮʠʪʝ X ʠ Y ʩʝ ʬʦʨʤʠʨʘʪ 

ʦʪ ʧʨʝʦʙʨʘʟʫʚʘʥʠʪʝ ʚʝʣʠʯʠʥʠ ï ʣʦʛʘʨʠʪʤʠʯʥʠ ʠʣʠ ʨʝʮʠʧʨʦʯʥʠ 

ʩʪʦʡʥʦʩʪʠ. 
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ɺʲʟʦʩʥʦʚʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʦʪ ʧʦʩʪʨʦʷʚʘʥʝʪʦ ʥʘ ʤʥʦʛʦʬʘʢʪʦʨʥʠʷ 

ʨʝʛʨʝʩʠʦʥʝʥ ʤʦʜʝʣ, ʩʝ ʧʦʣʫʯʘʚʘʪ ʩʣʝʜʥʠʪʝ ʠʟʤʝʨʠʪʝʣʠ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ: 

1. ʏʠʩʪʠ ʨʝʛʨʝʩʠʦʥʥʠ ʢʦʝʬʠʮʠʝʥʪʠ ï ʪʦʚʘ ʩʘ ʧʘʨʘʤʝʪʨʠʪʝ 0b , 1b , é.,kb

.ʥʘ ʨʝʛʨʝʩʠʦʥʥʠʷ ʤʦʜʝʣ. ʊʝ ʠʟʨʘʟʷʚʘʪ ʥʘʩʪʲʧʚʘʱʦʪʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʟʘʚʠʩʠʤʘʪʘ 

ʧʨʦʤʝʥʣʠʚʘ Y, ʩʲʦʪʚʝʪʩʪʚʘʱʦ ʥʘ ʝʜʠʥʠʮʘ ʠʟʤʝʥʝʥʠʝ ʚ ʩʲʦʪʚʝʪʥʠʷ ʬʘʢʪʦʨ, ʧʨʠ 

ʫʩʣʦʚʠʝ ʯʝ ʜʨʫʛʠʪʝ ʬʘʢʪʦʨʠ, ʚʢʣʶʯʝʥʠ ʚ ʤʦʜʝʣʘ ʥʝ ʩʝ ʧʨʦʤʝʥʷʪ, ʪ.ʝ. ʦʩʪʘʚʘʪ ʥʘ 

ʧʦʩʪʦʷʥʥʦ ʩʨʝʜʥʦ ʨʘʚʥʠʱʝ. 

2. ʏʠʩʪʠ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʝʣʘʩʪʠʯʥʦʩʪ ï ʧʦʢʘʟʚʘʪ ʧʨʦʮʝʥʪʥʦʪʦ 

ʠʟʤʝʥʝʥʠʝ ʥʘ Y , ʩʲʦʪʚʝʪʩʪʚʘʱʦ ʥʘ 1% ʠʟʤʝʥʝʥʠʝ ʥʘ ʬʘʢʪʦʨʘ jX , ʧʨʠ ʫʩʣʦʚʠʝ, 

ʯʝ ʦʩʪʘʥʘʣʠʪʝ ʬʘʢʪʦʨʠ, ʚʢʣʶʯʝʥʠ ʚ ʤʦʜʝʣʘ, ʥʝ ʩʝ ʠʟʤʝʥʷʪ, ʪ.ʝ. ʦʩʪʘʚʘʪ ʥʘ 

ʧʦʩʪʦʷʥʥʦ ʨʘʚʥʠʱʝ. 

ʀʟʯʠʩʣʷʚʘʪ ʩʝ ʧʦ ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ: 

Ø
=

i

ji
jji

Y

X
bE  ʧʨʠ kj ,...,2,1= .                                  (39) 

3. ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʤʥʦʞʝʩʪʚʝʥʘ ʢʦʨʝʣʘʮʠʷ ï ʧʦʢʘʟʚʘ ʢʘʢʚʘ ʝ ʩʠʣʘʪʘ ʥʘ 

ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ Y ʠ ʬʘʢʪʦʨʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʤʦʜʝʣʘ, ʚʟʝʪʠ ʟʘʝʜʥʦ. ʀʟʯʠʩʣʷʚʘ 

ʩʝ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

2

2
...21/

...21/ 1

Y

kXXXY

kXXXY

S
R

s
-= ,                        (40) 

ʢʲʜʝʪʦ: 

- Ys  ʝ ʩʪʘʥʜʘʨʪʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ ʟʘ ʨʝʜʘ Y; 

- 
2

...21/ kXXXY
S  - ʦʩʪʘʪʲʯʥʘʪʘ (ʥʝʦʙʷʩʥʠʤʘʪʘ) ʜʠʩʧʝʨʩʠʷ ʯʨʝʟ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣ, ʢʦʷʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

 

( )[ ]222110
2

...21/
....

1
ä ++++-= kki

kXXXY
XbXbXbbY

n
S  (41) 

 

ʂʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʤʥʦʞʝʩʪʚʝʥʘ ʢʦʨʝʣʘʮʠʷ ʩʝ ʥʘʤʠʨʘ ʚ ʠʥʪʝʨʚʘʣʘ ʦʪ 0 

ʜʦ 1. ʂʦʣʢʦʪʦ ʟʘʚʠʩʠʤʦʩʪʪʘ ʝ ʧʦ-ʩʠʣʥʘ, ʪʦʣʢʦʚʘ ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʤʥʦʞʝʩʪʚʝʥʘ 

ʢʦʨʝʣʘʮʠʷ ʝ ʧʦ-ʙʣʠʟʲʢ ʜʦ ʝʜʠʥʠʮʘ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʜʘʣʠ ʪʦʡ ʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤ. 
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4. ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʤʥʦʞʝʩʪʚʝʥʘ ʜʝʪʝʨʤʠʥʘʮʠʷ ï ʧʦʢʘʟʚʘ ʦʪʥʦʩʠʪʝʣʥʠʷ 

ʜʷʣ ʦʪ ʚʘʨʠʘʮʠʷʪʘ ʥʘ Y, ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ ʦʪ ʚʣʠʷʥʠʝʪʦ ʥʘ ʬʘʢʪʦʨʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ 

ʩʲʦʪʚʝʪʥʠʷ ʤʦʜʝʣ. ʇʨʝʜʩʪʘʚʣʷʚʘ ʢʚʘʜʨʘʪʘ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʤʥʦʞʝʩʪʚʝʥʘ 

ʢʦʨʝʣʘʮʠʷ, ʪ.ʝ. 
2

...21/ kXXXY
R . ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʘʪʨʠʯʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ 

ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʤʥʦʞʝʩʪʚʝʥʘ ʜʝʪʝʨʤʠʥʘʮʠʷ ʩʝ ʧʨʝʩʤʷʪʘ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

( )

( )2

2

2
...21/ 1

1

ä-

ä-

=

i
T

i
TT

kXXXY
Y

n
YY

Y
n

YXB

R                                (42) 

 

5. ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʤʥʦʞʝʩʪʚʝʥʘ ʠʥʜʝʪʝʨʤʠʥʘʮʠʷ ï ʧʦʢʘʟʚʘ 

ʦʪʥʦʩʠʪʝʣʥʠʷ ʜʷʣ ʦʪ ʚʘʨʠʘʮʠʷʪʘ ʥʘ Y, ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ ʦʪ ʚʣʠʷʥʠʝʪʦ ʥʘ ʜʨʫʛʠ 

ʬʘʢʪʦʨʠ, ʥʝʚʢʣʶʯʝʥʠ ʚ ʩʲʦʪʚʝʪʥʠʷ ʤʦʜʝʣ. ʀʟʯʠʩʣʷʚʘ ʩʝ ʧʦ ʬʦʨʤʝʣʘʪʘ7 

 

2
...21/

1
kXXXY

R-                                              (43) 

 

6. ʏʠʩʪʠ (ʯʘʩʪʥʠ) ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʢʦʨʝʣʘʮʠʷ ï ʠʟʤʝʨʚʘʪ ʪʝʩʥʦʪʘʪʘ ʥʘ 

ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʝʜʥʦ ʷʚʣʝʥʠʝ ʩʣʝʜʩʪʚʠʝ ʠ ʝʜʥʦ ʷʚʣʝʥʠʝ ʬʘʢʪʦʨ ʧʨʠ 

ʝʣʠʤʠʥʠʨʘʥʝʪʦ ʥʘ ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʬʘʢʪʦʨʠ. ʏʠʩʪʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ, ʧʨʠ ʢʦʠʪʦ ʝ 

ʝʣʠʤʠʥʠʨʘʥʦ ʚʣʠʷʥʠʝʪʦ ʩʘʤʦ ʥʘ ʝʜʠʥ ʬʘʢʪʦʨ, ʩʝ ʥʘʨʠʯʘʪ ʢʦʝʬʠʮʠʝʥʪʠ ʦʪ ʧʲʨʚʠ 

ʧʦʨʷʜʲʢ. ʊʝ ʩʝ ʠʟʯʠʩʣʷʚʘʪ ʚʲʟʦʩʥʦʚʘ ʥʘ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ ʦʙʠʢʥʦʚʝʥʘʪʘ 

ʢʦʨʝʣʘʮʠʷ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

( )( )2

32
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32
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32

32
11

XXYX

XXRYXRYX

XYX
RR

R
R
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=
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                       (44) 

ʏʠʩʪʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʢʦʨʝʣʘʮʠʷ, ʧʨʠ ʢʦʠʪʦ ʝ ʝʣʠʤʠʥʠʨʘʥʦ ʚʣʠʷʥʠʝʪʦ 

ʥʘ ʜʚʘ ʬʘʢʪʦʨʘ, ʩʝ ʥʘʨʠʯʘʪ ʢʦʝʬʠʮʠʝʥʪʠ ʦʪ ʚʪʦʨʠ ʧʦʨʷʜʲʢ. ʊʝ ʩʝ ʠʟʯʠʩʣʷʚʘʪ 

ʚʲʟʦʩʥʦʚʘ ʥʘ ʪʝʟʠ ʦʪ ʧʲʨʚʠ ʧʦʨʷʜʲʢ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

               

( )( )2

3.21

2

1.2

3.21
.

1.221

32.1
11

.

XXXXYX

XXXRXYXRXYX

XXYX
RR

R
R

--

=
-

                 (45) 

3.9.7. ʂʣʘʩʠʬʠʢʘʮʠʠ. ʂʣʲʩʪʲʨʝʥ ʘʥʘʣʠʟ 

ʂʣʘʩʠʬʠʢʘʮʠʷʪʘ ʝ ʦʪʥʘʩʷʥʝ ʥʘ ʜʘʜʝʥ ʦʙʝʢʪ (ʝʣʝʤʝʥʪ ʦʪ ʩʲʚʢʫʧʥʦʩʪʪʘ) ʢʲʤ 

ʥʷʢʘʢʚʘ ʛʨʫʧʘ. ʅʘʧʨʠʤʝʨ ʦʙʣʘʩʪʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʩʧʦʨʝʜ ʩʪʝʧʝʥʪʘ ʥʘ 
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ʨʘʟʚʠʪʠʝ ʥʘ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʚ ʪʷʭ ʥʘ ʜʦʙʨʠ ʠ ʩʣʘʙʠ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʧʦ ʝʜʠʥ 

ʧʨʠʟʥʘʢ ʠʣʠ ʧʦ ʤʥʦʛʦ ʧʨʠʟʥʘʮʠ ʝʜʥʦʚʨʝʤʝʥʥʦ.  

ʄʝʪʦʜʠʪʝ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʜʝʣʝʥʠ ʥʘ ʜʚʘ ʚʠʜʘ: 

ʘ) ʢʣʘʩʠʬʠʢʘʮʠʷ ʩ ʦʙʫʯʝʥʠʝ; 

ʙ) ʢʣʘʩʠʬʠʢʘʮʠʷ ʙʝʟ ʦʙʫʯʝʥʠʝ. 

ʇʨʠ ʧʲʨʚʠʷ ʚʠʜ ï ʢʣʘʩʠʬʠʢʘʮʠʷ ʩ ʦʙʫʯʝʥʠʝ ʛʨʫʧʠʪʝ ʩʘ ʦʬʦʨʤʝʥʠ ʠ 

ʠʟʚʝʩʪʥʠ ʧʦ ʥʷʢʘʢʲʚ ʧʨʠʟʥʘʢ, ʧʨʝʜʠ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ ʧʦ ʜʨʫʛʠ 

ʧʨʠʟʥʘʮʠ. ʊʘʢʲʚ ʥʘʧʨʠʤʝʨ ʝ ʜʠʩʢʨʠʤʠʥʘʥʪʥʠʷ ʘʥʘʣʠʟ. 

ʇʨʠ ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ ʙʝʟ ʦʙʫʯʝʥʠʝ ʮʝʣʪʘ ʝ ʜʘ ʩʝ ʦʬʦʨʤʷʪ ʝʩʪʝʩʪʚʝʥʠ 

ʛʨʫʧʠ ʧʨʠ ʪʦʚʘ ʚʲʟʦʩʥʦʚʘ ʥʘ ʤʥʦʛʦ ʧʨʠʟʥʘʮʠ ʝʜʥʦʚʨʝʤʝʥʥʦ. ʊʘʢʲʚ ʥʘʧʨʠʤʝʨ ʝ 

ʢʣʲʩʪʲʨʥʠʷʪ ʘʥʘʣʠʟ. 

ʇʨʠ ʢʣʲʩʪʲʨʥʠʷ ʘʥʘʣʠʟ ʮʝʣʪʘ ʝ n ʥʘ ʙʨʦʡ ʦʙʝʢʪʘ (ʚ ʥʘʰʠʷ ʩʣʫʯʘʡ 

ʦʙʣʘʩʪʠʪʝ) ʜʘ ʩʝ ʛʨʫʧʠʨʘʪ ʚ k ʥʘ ʙʨʦʡ ʛʨʫʧʠ, ʥʘʨʝʯʝʥʠ ʢʣʲʩʪʲʨʠ, ʢʘʪʦ ʩʝ 

ʠʟʧʦʣʟʚʘʪ p ʥʘ ʙʨʦʡ ʧʨʠʟʥʘʮʠ (ʧʨʦʤʝʥʣʠʚʠ). 

ʉʘʤʠʷʪ ʢʣʲʩʪʲʨʝʥ ʘʥʘʣʠʟ ʝ ʩʲʙʠʨʘʪʝʥʦ ʧʦʥʷʪʠʝ ʠ ʚʢʣʶʯʚʘ ʤʥʦʛʦ ʥʘ ʙʨʦʡ 

ʨʘʟʣʠʯʥʠ ʢʣʲʩʪʲʨʥʠ ʧʨʦʮʝʜʫʨʠ.  

ɽʜʥʦ ʚʘʞʥʦ ʜʝʣʝʥʠʝ ʥʘ ʢʣʲʩʪʲʨʥʠʪʝ ʧʨʦʮʝʜʫʨʠ ʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ, 

ʜʘʣʠ ʩʝ ʟʘʜʘʚʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʙʨʦʷʪ ʥʘ ʢʣʲʩʪʲʨʠʪʝ (ʛʨʫʧʠʪʝ). ʇʨʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʟʘʜʘʜʝʥ ʙʨʦʡ ʢʣʲʩʪʲʨʠ ʝʜʠʥ ʤʥʦʛʦ ʧʦʧʫʣʷʨʝʥ ʤʝʪʦʜ ʝ ʢʣʲʩʪʲʨʥʠʷʪ ʘʥʘʣʠʟ ʥʘ 

K-ʩʨʝʜʥʠʪʝ (K-Means Cluster). ʊʦʡ ʝ ʚʢʣʶʯʝʥ ʚ ʧʘʢʝʪʘ SPSS ʠ  ʧʦ-ʥʘʪʘʪʲʢ ʱʝ ʛʦ 

ʠʟʧʦʣʟʚʘʤʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʤʧʠʨʠʯʥʠʷ ʘʥʘʣʠʟ. ʍʘʨʘʢʪʝʨʥʦ ʟʘ ʪʦʟʠ ʤʝʪʦʜ ʝ, ʯʝ ʥʝ 

ʩʝ ʧʦʩʪʘʚʷ ʠʟʠʩʢʚʘʥʝʪʦ ʜʚʘ ʦʙʝʢʪʘ ʜʘ ʦʩʪʘʥʘʪ ʩʚʲʨʟʘʥʠ ʚʝʜʥʲʞ ʩʣʝʜ ʢʘʪʦ ʩʘ 

ʦʙʦʩʦʙʝʥʠ ʚ ʢʣʲʩʪʲʨ.  

ʇʨʠ K-Means Clusters ʞʝʣʘʥʠʷʪ ʙʨʦʡ ʥʘ ʢʣʲʩʪʲʨʠʪʝ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ 

ʠʟʩʣʝʜʦʚʘʪʝʣʷ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠ ʪʲʡ ʢʘʪʦ ʦʙʠʢʥʦʚʝʥʦ ʢʣʲʩʪʲʨʠʪʝ ʩʘ ʧʦ-ʤʘʣʢʦ ʥʘ 

ʙʣʦʡ, ʘʥʘʣʠʟʲʪ ʩʝ ʨʝʘʣʠʟʠʨʘ ʩ ʧʦ-ʦʛʨʘʥʠʯʝʥʠ ʢʦʤʧʶʪʲʨʥʠ ʨʝʩʫʨʩʠ. ʊʦʚʘ ʧʨʘʚʠ 

ʤʝʪʦʜʘ ʧʦʜʭʦʜʷʱʘ ʪʝʭʥʠʢʘ ʧʨʠ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʛʦʣʝʤʠ ʠʟʚʘʜʢʠ (ʥʘʜ 200 ʦʙʝʢʪʘ, 

ʜʦʨʠ ʩʪʦʪʠʮʠ ʠʣʠ ʭʠʣʷʜʠ ʦʙʝʢʪʠ). 

ɿʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʘʟʩʪʦʷʥʠʷʪʘ ʤʝʞʜʫ ʦʙʝʢʪʠʪʝ K-Means Cluster ʠʟʧʦʣʟʚʘ 

ʝʚʢʣʠʜʦʚʦ ʨʘʟʩʪʦʷʥʠʝ. ɺ ʧʨʦʮʝʜʫʨʘʪʘ ʝ ʟʘʣʦʞʝʥʦ ʥʘ ʧʲʨʚʠ ʝʪʘʧ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ 

ʧʦ ʩʣʫʯʘʝʥ ʥʘʯʠʥ ʢʣʲʩʪʲʨʥʠʪʝ ʮʝʥʪʨʦʚʝ, ʘ ʥʘ ʚʩʝʢʠ ʩʣʝʜʚʘʱ ï ʛʨʫʧʠʨʘʥʝʪʦ ʥʘ 

ʦʙʝʢʪʠʪʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʤʠʥʠʤʘʣʥʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʜʦ ʢʣʲʩʪʲʨʥʠʷ 

ʮʝʥʪʲʨ. ʂʣʲʩʪʲʨʥʠʪʝ ʮʝʥʪʨʦʚʝ ʩʝ ʧʨʦʤʝʥʷʪ ʥʘ ʚʩʷʢʘ ʩʣʝʜʚʘʱʘ ʩʪʲʧʢʘ (ʠʪʝʨʘʮʠʷ). 
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ʇʨʦʮʝʩʲʪ ʧʨʦʜʲʣʞʘʚʘ, ʜʦʢʘʪʦ ʢʣʲʩʪʲʨʥʠʪʝ ʮʝʥʪʨʦʚʝ ʧʨʝʩʪʘʥʘʪ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ 

ʠʣʠ ʧʲʢ ʩʝ ʜʦʩʪʠʛʥʝ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʠʪʝʨʘʮʠʠ. 

ʂʦʛʘʪʦ ʙʨʦʷʪ ʥʘ ʢʨʲʩʪʲʨʠʪʝ ʥʝ ʝ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʧʨʝʜʝʣʝʥ, ʩʝ ʠʟʧʦʣʟʚʘ ʪ. 

ʥʘʨ. ʡʝʨʘʨʭʠʯʥʠ ʢʨʲʩʪʲʨʥʠ ʧʨʦʮʝʜʫʨʠ (Hierarchical Clustesr). ʇʨʠ ʪʷʭ 

ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʝ ʤʥʦʛʦ ʛʦʣʷʤʦ. ʊʦ ʩʝ ʧʦʨʘʞʜʘ ʦʪ ʠʟʧʦʣʟʚʘʥʘʪʘ ʤʝʪʨʠʢʘ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʠʪʝ ʦʙʝʢʪʠ, ʥʘʧʨʠʤʝʨ ɽʚʢʣʠʜʦʚʦʪʦ ʨʘʟʩʪʦʷʥʠʝ. ʂʣʲʩʪʲʨʠʪʝ ʩʝ ʬʦʨʤʠʨʘʪ 

ʯʨʝʟ ʛʨʫʧʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠʪʝ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʟʩʪʦʷʥʠʷʪʘ ʤʝʞʜʫ ʪʷʭ.  

ʈʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʢʣʲʩʪʲʨʥʠʪʝ ʤʝʪʦʜʠ ʩʝ ʧʦʨʘʞʜʘ ʠ ʦʪ ʠʟʧʦʣʟʚʘʥʠʪʝ 

ʧʨʘʚʠʣʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʣʲʩʪʲʨʠʪʝ ï ʟʘ ʪʷʭʥʦʪʦ ʦʙʝʜʠʥʷʚʘʥʝ ʠʣʠ ʨʘʟʜʝʣʷʥʝ. ʇʦ-

ʠʟʚʝʩʪʥʠ ʩʘ ʤʝʪʦʜʠʪʝ Ăʥʘ ʥʘʡ-ʙʣʠʟʢʠʷ ʩʲʩʝʜò, Ăʥʘ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʠʷ ʩʲʩʝʜò, Ăʥʘ 

ʮʝʥʪʨʦʠʜʠʪʝò ʠ ʜʨ.  
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4. ʈʝʟʫʣʪʘʪʠ 

4.1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʝʥ ʘʥʘʣʠʟ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ 
ʩʪʘʙʠʣʦʛʨʘʤʘ - ʩʠʥʪʝʟ ʥʘ ʭʘʨʘʢʪʝʨʥʠ ʢʦʝʬʠʮʠʝʥʪʠ 

 

4.1.1. ɺʘʨʠʘʮʠʦʥʝʥ ʘʥʘʣʠʟ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʜʘʥʥʠ 

ʅʘʩʪʦʷʱʠʷʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʝʥ ʘʥʘʣʠʟ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ 

ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʦʙʭʚʘʱʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ 946 ʣʠʮʘ, ʧʨʝʤʠʥʘʣʠ ʦʩʥʦʚʥʦ ʧʨʝʟ 

ʢʘʙʠʥʝʪʘ ʧʦ ʦʪʦʥʝʚʨʦʣʦʛʠʷ ʥʘ ʂʘʪʝʜʨʘʪʘ ʧʦ ʋʅɻ ʙʦʣʝʩʪʠ ʟʘ ʧʝʨʠʦʜ ʦʪ 15 

ʛʦʜʠʥʠ. ʆʪ ʪʷʭ ʧʲʨʚʘʪʘ ʛʨʫʧʘ ʦʙʭʚʘʱʘ 673 ʧʘʮʠʝʥʪʠ ʩ ʦʧʨʝʜʝʣʝʥ ʪʠʧ 

ʚʝʩʪʠʙʫʣʘʨʥʘ ʧʘʪʦʣʦʛʠʷ, ʘ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʚʢʣʶʯʚʘ 273 ʟʜʨʘʚʠ ʣʠʮʘ (ʊʘʙ. 

7). ʅʷʢʦʠ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʠʤʘʪ ʥʝʢʦʣʢʦʢʨʘʪʥʠ ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʠ ʠ 

ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʏʘʩʪ ʦʪ ʪʷʭ (93 ʣʠʮʘ) ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʩʲʚʤʝʩʪʥʦ ʩ 

ʢʦʣʝʢʪʠʚ ʦʪ ʀʥʩʪʠʪʫʪʘ ʧʦ ʬʠʟʠʦʣʦʛʠʷ ʥʘ ɹɸʅ.  

 

ʊʘʙ. 7. ʆʙʱʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʠʟʚʘʜʢʘ 

ɻʨʫʧʘ 

ʆ

ʙ  ɦ

ʙ

ʨʦʡ 

ʄʲʞʝ ɾʝʥʠ ʄ

ʠʥʠʤʘʣʥʘ 

ʚʲ

ʟʨʘʩʪ 

ʄʘ

ʢʩʠʤʘʣʥʘ 

ʚʲʟ

ʨʘʩʪ 

ʉ

ʨʝʜʥʘ 

ʚ

ʲʟʨʘʩʪ 
ʙ

ʨʦʡ 

% ʙ

ʨʦʡ 

% 

I. ʇʘʮʠʝʥʪʠ ʩ 

ʦʧʨʝʜʝʣʝʥ ʪʠʧ 

ʧʘʪʦʣʦʛʠʷ 

6

73 

2

77 

4

1% 

3

96 

5

9% 

3 72 4

0.89 

A. PostCent 

Total 

2

46 

9

8 

3

9.8% 

1

48 

6

0.2% 

12 72 4

2.45 

1. ɺɹʅ 6

5 

2

0 

3

0.8% 

4

5 

6

9.2% 

19 72 5

8.88 

2. MS 3
3 

1
9 

5
7.6% 

1
4 

4
2.4% 

18 41 3
1.03 

3. Distonia 

Neurovegetativa 

3

7 

8 2

1.6% 

2

9 

7

8.4% 

18 54 3

4.38 

4. ʏʄʊ 2

3 

1

0 

4

3.5% 

1

3 

5

6.5% 

18 63 4

1.61 

5. Neutinoma, TU 2

8 

1

2 

4

2.9% 

1

6 

5

7.1% 

22 72 4

4.57 

6. ʎʆʉ 4

0 

1

7 

4

2.5% 

2

3 

5

7.5% 

12 65 4

3.90 

7. ʈʘʟʥʠ, 

ʛʣʘʚʦʙʦʣʠʝ 

2

0 

1

2 

4

0% 

1

8 

6

0% 

17 70 4

3.95 

ɹ. PostPerif 

Total 

3

73 

1

60 

4

2.9% 

2

13 

5

7.1% 

3 70 4

0.62 

1.ɺʝʩʪʠʙʫʣʦʧʘʪʠ

ʠ 

1

57 

6

6 

4

2% 

9

1 

5

8% 

15 65 4

1.25 

2. 

ʃʘʙʠʨʠʥʪʦʧʘʪʠʠ 

7

2 

3

8 

5

2.8% 

3

4 

4

7.2% 

3 68 4

0.21 

3. ʍʨʦʥʠʯʥʠ 

ʦʪʠʪʠ 

2

2 

1

4 

6

3.6% 

8 3

6.4% 

22 66 3

7.45 

4. ʄʝʥʠʝʨ 2 1 5 1 4 22 48 3
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2 2 4.5% 0 5.5% 4.41 

5. 

ʇʦʩʪʥʝʚʨʦʛʝʥʝʥ ʩʠʥʜʨʦʤ 

5

9 

1

0 

1

6.9% 

4

9 

8

3.1% 

34 70 4

8.12 

6. ʆʪʦʩʢʣʝʨʦʟʘ 2

2 

7 3

1.8% 

1

5 

6

8.2% 

20 52 3

6.41 

7. ʉʣʫʭʦʚ ʥʝʚʨʠʪ 1

9 

1

3 

6

8.4% 

6 3

1.6% 

14 57 2

9.32 

ɺ. PostFunc 

Total 

5

4 

1

9 

3

5.2% 

3

5 

6

4.8% 

18 56 3

5.69 

II. ɿʜʨʘʚʠ ʣʠʮʘ  

(ʢʦʥʪʨʦʣʥʘ 

ʛʨʫʧʘ) 

2

73 

1

42 

5

2% 

1

31 

4

8% 

7 80 3

8.44 

ʆʙʱʦ: 9

46 

4

19 

4

4% 

5

27 

5

6% 

3 80 4

0.18  

 

ʉʲʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʧʘʪʦʣʦʛʠʷ ʢʲʤ ʟʜʨʘʚʠʪʝ 

ʣʠʮʘ ʦʪ ʢʦʥʪʨʦʣʥʘʪʘ ʠʟʚʘʜʢʘ ʝ 2.5:1 ʠʣʠ, ʠʟʨʘʟʝʥʦ ʚ ʧʨʦʮʝʥʪʠ ï 71.1% : 28.9% 

(ʌʠʛ. 26). 

 

 
ʌʠʛ. 26 ʆʪʥʦʩʠʪʝʣʝʥ ʜʷʣ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʧʘʪʦʣʦʛʠʷ ʠ ʥʘ 

ʣʠʮʘʪʘ ʦʪ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ 

 

 

ʆʪ ʘʥʘʣʠʟʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʠ ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʛʨʘʬʠʢʘ ʩʝ ʚʠʞʜʘ, ʯʝ 

ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʟʜʨʘʚʠ ʣʠʮʘ ʢʲʤ ʧʘʮʠʝʥʪʠ ʩ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʧʘʪʦʣʦʛʠʷ ʝ ʦʢʦʣʦ 

1:3. ɼʘʥʥʠʪʝ, ʧʦʣʫʯʝʥʠ ʦʪ ʛʨʫʧʘʪʘ ʥʘ ʟʜʨʘʚʠʪʝ ʣʠʮʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʚʘ ʧʲʪʠ. ɺʲʟ 

ʦʩʥʦʚʘ ʥʘ ʪʷʭ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʨʝʬʝʨʝʥʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʦʪʜʝʣʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 

ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʟʘ ʙʲʣʛʘʨʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ ʠ ʩʘ ʪʝʩʪʚʘʥʠ ʟʘ ʩʪʘʙʠʣʥʦʩʪ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʢʘʢʪʦ ʥʘ ʠʥʪʝʨʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʨʘʟʣʠʯʠʷ, ʪʘʢʘ ʠ ʚʲʚ 

ʚʨʲʟʢʘ ʩ ʨʘʟʣʠʯʥʠ ʜʨʫʛʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʠʟʚʘʜʢʘʪʘ ï ʧʦʣ, ʚʲʟʨʘʩʪ, ʨʲʩʪ, ʪʝʛʣʦ ʠ 

28,9%

71,1%

ʇʘʮʠʝʥʪʠ ʩ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʧʘʪʦʣʦʛʠʷɿʜʨʘʚʠ ʣʠʮʘ (ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ)
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ʜʨʫʛʠ. ʆʩʚʝʥ ʪʦʚʘ ʪʝʟʠ ʜʘʥʥʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʧʨʠ 

ʛʨʫʧʘʪʘ ʥʘ ʧʘʮʠʝʪʠʪʝ ʩ ʨʘʟʣʠʯʝʥ ʪʠʧ ʧʘʪʦʣʦʛʠʷ. ʇʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʥʘ ʥʷʢʦʠ 

ʧʘʮʠʝʥʪʠ ʩʘ ʧʨʘʚʝʥʠ ʥʝʢʦʣʢʦʢʨʘʪʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʪʝʭʥʠʷʪ ʙʨʦʡ ʥʘʜʚʠʰʘʚʘ ʪʝʟʠ, 

ʧʨʠ ʣʠʮʘʪʘ ʦʪ ʟʜʨʘʚʘʪʘ ʠʟʚʘʜʢʘ. ɺʟʠʤʘʡʢʠ ʧʨʝʜʚʠʜ ʪʝʟʠ ʬʘʢʪʠ ʤʦʞʝʤ ʜʘ 

ʟʘʢʣʶʯʠʤ, ʯʝ ʢʘʢʪʦ ʙʨʦʡʢʘʪʘ ʥʘ ʟʜʨʘʚʠʪʝ ʢʦʥʪʨʦʣʠ, ʪʘʢʘ ʠ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʝ 

ʜʦʩʪʘʪʲʯʥʘ ʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘ ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʠ ʩʲʦʪʚʝʪʥʠ 

ʟʘʢʣʶʯʝʥʠʷ. 

ʇʦ ʪʠʧʘ ʥʘ ʧʘʪʦʣʦʛʠʷʪʘ ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʩʣʝʜʥʠʪʝ ʪʨʠ ʛʨʫʧʠ 

(ʌʠʛ. 27):  

- PostCent - ʩ ʮʝʥʪʨʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ 

ʬʫʥʢʮʠʷ (ʚʞ. ʇʈʀʃʆɾɽʅʀɽ 1); 

- PostPerif - ʩ ʧʝʨʠʬʝʨʥʠ ʚʝʩʪʠʙʫʣʘʨʥʠ ʟʘʙʦʣʷʚʘʥʠʷ (ʚʞ. 

ʇʈʀʃʆɾɽʅʀɽ 2);  

- PostFunc - ʬʫʥʢʮʠʦʥʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ 

ʬʫʥʢʮʠʷ (ʚʞ. ʇʈʀʃʆɾɽʅʀɽ 3). 

 
ʌʠʛ. 27 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʪʠʧ ʧʘʪʦʣʦʛʠʷ 

 

ʇʲʨʚʘʪʘ ʛʨʫʧʘ ï ʧʘʮʠʝʥʪʠ ʩ ʮʝʥʪʨʘʣʝʥ ʪʠʧ ʚʝʩʪʝʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ  

(PostCent( (ʌʠʛ. 28) ʚʢʣʶʯʚʘ 246 ʧʘʮʠʝʥʪʠ (ʠʣʠ 55.4%), ʨʘʟʧʨʝʜʝʣʝʥʠ ʧʦ 

ʥʦʟʦʣʦʛʠʯʥʠ ʝʜʠʥʠʮʠ ʚ ʩʣʝʜʥʠʪʝ ʧʦʜʛʨʫʧʠ: 

1. ɺɹʅ ï 65 (26.4%); 

2. ʤʥʦʞʝʩʪʚʝʥʘ ʩʢʣʝʨʦʟʘ ï 33 (13.4%); 

3. Distonia neurovegetativa ï 37 (15.0%); 

4. ʯʝʨʝʧʥʦ-ʤʦʟʲʯʥʘ ʪʨʘʚʤʘ ï 23 (9.3%); 

55,4%

8,0%

36,6%

A. PostCent Total ɹ. PostPerif Totalɺ. PostFunc Total
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5. Neutinoma, Tu ï 28 (11.4%); 

6. ʎʆʉ ï 40 (16.3%); 

7. ʨʘʟʥʠ ï Epi, ʛʣʘʚʦʙʦʣʠʝ ï 20 (8.1%). 

 

ʌʠʛ. 28 ʆʪʥʦʩʠʪʝʣʝʥ ʜʷʣ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩʲʩ ʮʝʥʪʨʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ ʥʘ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ (%) 

 

ɺʪʦʨʘʪʘ ʛʨʫʧʘ ï ʧʘʮʠʝʥʪʠ ʚ ʧʝʨʠʬʝʨʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ  

(PostPerif) (ʌʠʛ. 29) ʦʙʭʚʘʱʘ 373 ʧʘʮʠʝʥʪʠ (ʠʣʠ 55.4%), ʨʘʟʧʨʝʜʝʣʝʥʠ ʧʦ 

ʥʦʟʦʣʦʛʠʯʥʠ ʝʜʠʥʠʮʠ ʚ ʩʣʝʜʥʠʪʝ ʧʦʜʛʨʫʧʠ: 

1. ʚʝʩʪʠʙʫʣʦʧʘʪʠʠ ï 157 (42.1%); 

2. ʣʘʙʠʨʠʥʦʧʘʪʠʠ ï 72 (19.3%); 

3. ʭʨʦʥʠʯʥʠ ʦʪʠʪʠ ï 22 (5.9%); 

4. ʤʝʥʠʝʨ ï 22 (5.9%); 

5. ʧʦʟʠʮʠʦʥʝʥ ʩʠʥʜʨʦʤ ï 59 (15.8%); 

6. ʦʪʦʩʢʣʝʨʦʟʘ ï 22 (5.9%); 

7. ʩʣʫʭʦʚ ʥʝʚʨʠʪ ï 19 (5.1%). 

 

ʆʪʥʦʩʠʪʝʣʝʥ ʜʷʣ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʮʝʥʪʨʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ ʥʘ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ

15.0%
9.3%

11.4%

16.3%

8.1%
26.4%

13.4%

 ɺɹʅ   ʤʥʦʞʝʩʪʚʝʥʘ ʩʢʣʝʨʦʟʘ  Distonia neurovegetativa 

 ʯʝʨʝʧʥʦ-ʤʦʟʲʯʥʘ ʪʨʘʚʤʘ  Neutinoma, Tu  ʎʆʉ 

ʨʘʟʥʠ ï Epi, ʛʣʘʚʦʙʦʣʠʝ
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ʌʠʛ. 29 ʆʪʥʦʩʠʪʝʣʝʥ ʜʷʣ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʧʝʨʠʬʝʨʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ 

ʧʘʪʦʣʦʛʠʷ (%) 

 

ʊʨʝʪʘʪʘ ʛʨʫʧʘ ï ʧʘʮʠʝʥʪʠ ʩ ʬʫʥʢʮʠʦʥʘʣʝʥ ʪʠʧ ʚʝʩʪʠʙʫʣʘʨʥʘ 

ʜʠʩʬʫʥʢʮʠʷ (PostFunc) ʚʢʣʶʯʚʘ 54 ʧʘʮʠʝʥʪʠ ʠʣʠ 12.2% ʦʪ ʮʷʣʘʪʘ ʠʟʩʣʝʜʚʘʥʘ 

ʠʟʚʘʜʢʘ.  

ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʦʪʨʘʟʷʚʘʪ ʨʝʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩʲʩ 

ʩʲʦʪʚʝʪʝʥ ʪʠʧ ʧʘʪʦʣʦʛʠʷ ʪʘʢʘ, ʢʘʢʪʦ ʩʝ ʩʨʝʱʘʪ ʚ ʝʞʝʜʥʝʚʥʘʪʘ ʢʣʠʥʠʯʥʘ 

ʧʨʘʢʪʠʢʘ. ʇʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʘʚʪʦʨʲʪ ʨʘʙʦʪʠ ʚ ʦʪʦʥʝʚʨʦʣʦʛʠʯʝʥ ʢʘʙʠʥʝʪ ʢʲʤ 

ʢʣʠʥʠʢʘ ʧʦ ʋʅɻ ʙʦʣʝʩʪʠ, ʥʦʨʤʘʣʥʦ ʝ ʧʨʦʮʝʥʪʘ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʧʝʨʠʬʝʨʝʥ ʪʠʧ 

ʚʝʩʪʠʙʫʣʘʨʥʠ ʣʝʟʠʠ ʜʘ ʧʨʝʦʙʣʘʜʘʚʘ. ʊʦʚʘ ʦʪʨʘʟʷʚʘ ʩʲʱʦ ʪʘʢʘ ʨʝʘʣʥʦʪʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʢʦʠʪʦ ʧʦʩʝʱʘʚʘʪ ʧʦʜʦʙʥʠ ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʠ 

ʢʘʙʠʥʝʪʠ.  ɸʥʘʣʠʟʲʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ  ʧʦʢʘʟʚʘ, ʯʝ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 

ʧʘʮʠʝʥʪʠʪʝ ʩ ʨʘʟʣʠʯʥʠ ʥʦʟʦʣʦʛʠʯʥʠ ʝʜʠʥʠʮʠ ʚʲʪʨʝ ʚ ʩʲʦʪʚʝʪʥʠʪʝ ʛʨʫʧʠ 

(ʧʝʨʠʬʝʨʥʠ, ʮʝʥʪʨʘʣʥʠ, ʬʫʥʢʮʠʦʥʘʣʥʠ) ʦʪʛʦʚʘʨʷ ʥʘ ʪʦʚʘ, ʩʨʝʱʘʥʦ ʚ ʧʨʘʢʪʠʢʘʪʘ. 

ʉʲʱʝʚʨʝʤʝʥʥʦ ʤʦʞʝ ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ ʚ ʧʨʦʫʯʚʘʥʝʪʦ ʩʘ ʚʢʣʶʯʝʥʠ ʦʩʥʦʚʥʠʪʝ ʠ 

ʥʘʡ-ʟʥʘʯʠʤʠ ʥʦʟʦʣʦʛʠʯʥʠ ʝʜʠʥʠʮʠ ʚ ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ. 

 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʧʦʣ 

ʆʪʥʦʩʠʪʝʣʝʥ ʜʷʣ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʧʝʨʠʬʝʨʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʧʘʪʦʣʦʛʠʷ 

ʧʦ ʥʦʟʦʣʦʛʠʯʥʠ ʝʜʠʥʠʮʠ (%)

42.1%

19.3%
5.9%

5.9%

15.8%

5.9%
5.1%

 ʚʝʩʪʠʙʫʣʦʧʘʪʠʠ    ʣʘʙʠʨʠʥʦʧʘʪʠʠ   ʭʨʦʥʠʯʥʠ ʦʪʠʪʠ    ʤʝʥʠʝʨ 

 ʧʦʟʠʮʠʦʥʝʥ ʩ-ʤ    ʦʪʦʩʢʣʝʨʦʟʘ   ʩʣʫʭʦʚ ʥʝʚʨʠʪ 



 104 

 

ʌʠʛ. 30 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʪʠʧ ʧʘʪʦʣʦʛʠʷ ʠ ʧʦʣ 

 

ɺ ʧʲʨʚʘ ʛʨʫʧʘ ʩʘ ʚʢʣʶʯʝʥʠ 98 ʤʲʞʝ ʠ 148 ʞʝʥʠ, ʚʲʚ ʚʪʦʨʘ ʛʨʫʧʘ ʠʤʘ 160 

ʤʲʞʝ ʠ 213 ʞʝʥʠ, ʘ ʚ ʪʨʝʪʘ ʛʨʫʧʘ ʩʘ ʚʢʣʶʯʝʥʠ 19 ʤʲʞʝ ʠ 35 ʞʝʥʠ (ʌʠʛ. 30). 

ʀ ʚ ʪʨʠʪʝ ʛʨʫʧʠ ʧʨʝʦʙʣʘʜʘʚʘʪ ʞʝʥʠʪʝ, ʢʦʝʪʦ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʥʘʙʣʶʜʝʥʠʷʪʘ 

ʚ ʨʝʘʣʥʘʪʘ ʢʣʠʥʠʯʥʘ ʧʨʘʢʪʠʢʘ ʠ ʥʘ ʥʷʢʦʠ ʩʲʦʙʱʝʥʠʷ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ (21, 233). 

ʀʤʘ ʥʷʢʦʣʢʦ ʦʙʷʩʥʝʥʠʷ ʥʘ ʪʦʟʠ ʬʘʢʪ, ʥʦ ʪʝ ʥʝ ʩʘ ʦʙʝʢʪ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ. 

 

ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʚʲʟʨʘʩʪ 

ʇʘʮʠʝʥʪʠʪʝ ʩʘ ʨʘʟʜʝʣʝʥʠ ʚ ʩʣʝʜʥʠʪʝ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ: ʜʦ 10 ʛ., 11-20 ʛ.; 

21-30 ʛ.; 31-40 ʛ.; 41-50 ʛ.; 51 ï 60 ʛ.; 61 ï 70 ʛ. ʠ ʥʘʜ 70 ʛ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, 

ʯʝ ʚ ʛʨʫʧʘʪʘ PostCent 54.1% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʥʘ ʚʲʟʨʘʩʪ ʜʦ 40 ʛ. ɺ ʛʨʫʧʘʪʘ 

PostPerif ʜʦ ʪʘʟʠ ʚʲʟʨʘʩʪ ʩʘ 50.7% ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʘ ʚ ʛʨʫʧʘʪʘ Postfunc ï 68.5% ʩʘ 

ʥʘ ʚʲʟʨʘʩʪ ʜʦ 40 ʛ. 

ʊʘʙ. 8. ɺʘʨʠʘʮʠʦʥʝʥ ʘʥʘʣʠʟ - PostCent_ʚʲʟʨʘʩʪ 
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ʌʠʛ. 31 ɽʜʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʚ ʛʨʫʧʘ PostCent ʧʦ 

ʚʲʟʨʘʩʪ 

ɺ ʛʨʫʧʘʪʘ PostCent ʥʘʡ-ʛʦʣʷʤ ʝ ʙʨʦʷʪ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʚ ʯʝʪʚʲʨʪʘʪʘ 

ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ (31-40 ʛ.) ï 185 (ʠʣʠ 25.8%). ɺ ʛʨʫʧʘʪʘ PostPerif ʥʘʡ-ʛʦʣʷʤ ʝ 

ʙʨʦʷʪ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʩʲʱʘʪʘ ʚʲʟʨʘʩʪʦʚʘ ï 106 (ʠʣʠ 28.4%), ʘ ʚ ʛʨʫʧʘʪʘ PostFunk  

 

ʊʘʙ. 9. ɺʘʨʠʘʮʠʦʥʝʥ ʘʥʘʣʠʟ - PostPerif_ʚʲʟʨʘʩʪ 

 ʛʨʫʧʘ 
F

requency 

P

ercent 

Valid 

Percent 

Cumula

tive Percent 

V

alid 

ʜʦ 10 

ʛ. 

4 1

.1 

1.1 1.1 

ʍʠʩʪʦʛʨʘʤʘ ʥʘ ʯʝʩʪʦʪʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʛʨʫʧʘʪʘ PostCent

2

59

142

185

156

115

50

8

0

20

40

60

80

100

120

140

160

180

200

 ʜʦ 10 ʛ.11-20 ʛ. 21-30 ʛ. 31-40 ʛ. 41-50 ʛ.51-60 ʛ. 61 ï 70 ʛ. ʥʘʜ 70 ʛ.



 106 

11-20 

ʛ. 

1

6 

4

.3 

4.3 5.4 

21-30 

ʛ. 

6

3 

1

6.9 

16.9 22.3 

31-40 

ʛ. 

1

06 

2

8.4 

28.4 50.7 

41-50 
ʛ. 

9
5 

2
5.5 

25.5 76.1 

51-60 

ʛ. 

6

7 

1

8.0 

18.0 94.1 

61 ï 

70 ʛ. 

2

2 

5

.9 

5.9 100.0 

Total 3

73 

1

00,0 

100,0 
 

 

 

ʌʠʛ. 32 ʍʠʩʪʦʛʨʘʤʘ ʥʘ ʯʝʩʪʦʪʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʚ ʛʨʫʧʘ 

PostPerif ʧʦ ʚʲʟʨʘʩʪ 

 

ʊʘʙ. 10. ɺʘʨʠʘʮʠʦʥʝʥ ʘʥʘʣʠʟ - PostFunc_ʚʲʟʨʘʩʪ 

 
ʛʨʫ

ʧʘ 

F

requenc
y 

Pe
rcent 

Valid 
Percent 

Cumula
tive Percent 

V

alid 

11-

20 ʛ. 

4 7.

4 

7.4 7.4 

21-

30 ʛ. 

1

6 

29

.6 

29.6 37.0 

31-

40 ʛ. 

1

7 

31

.5 

31.5 68.5 

ʍʠʩʪʦʛʨʘʤʘ ʥʘ ʯʝʩʪʦʪʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʛʨʫʧʘʪʘ PostPerif

4

16

63

106

95

67

22

0

20

40

60

80

100

120

 ʜʦ 10 ʛ. 11-20 ʛ. 21-30 ʛ. 31-40 ʛ.41-50 ʛ.51-60 ʛ. 61 ï 70 ʛ.
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41-

50 ʛ. 

1

3 

24

.1 

24.1 92.6 

51-

60 ʛ. 

4 7.

4 

7.4 100.0 

Tot

al 

5

4 

10

0.0 

100.0 
 

 

ʌʠʛ. 33 ɽʜʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʚ ʛʨʫʧʘ PostFunc ʧʦ 

ʚʲʟʨʘʩʪ 

ʀ ʚ ʪʨʠʪʝ ʛʨʫʧʠ ʧʨʝʦʙʣʘʜʘʚʘʪ ʧʘʮʠʝʥʪʠ ʦʪ ʪʨʝʪʦʪʦ, ʯʝʪʚʲʨʪʦʪʦ ʠ ʧʝʪʦʪʦ 

ʜʝʩʝʪʠʣʝʪʠʝ.  ʊʦʚʘ ʩʘ ʣʠʮʘʪʘ ʚ ʪʨʫʜʦʩʧʦʩʦʙʥʘ ʚʲʟʨʘʩʪ, ʠ ʢʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ 

ʥʘʧʨʘʚʝʥʠʷ ʘʥʘʣʠʟ, ʪʝ ʩʘ ʥʘʡ-ʟʘʩʝʛʥʘʪʠ ʦʪ ʪʦʟʠ ʪʠʧ ʧʘʪʦʣʦʛʠʷ.  ɽʪʦ ʟʘʱʦ 

ʝʢʟʘʢʪʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʧʦʩʣʝʜʚʘʱʦ ʘʜʝʢʚʘʪʥʦ ʣʝʯʝʥʠʝ ʩʘ ʦʪ ʛʦʣʷʤʘ ʚʘʞʥʦʩʪ, 

ʟʘ ʜʘ ʤʦʛʘʪ ʪʝʟʠ ʣʠʮʘ ʙʲʨʟʦ ʜʘ ʩʝ ʚʲʨʥʘʪ ʢʲʤ ʦʙʠʯʘʡʥʠʷʪ ʠʤ ʥʘʯʠʥ ʥʘ ʞʠʚʦʪ ʠ 

ʪʨʫʜʦʚʘ ʜʝʡʥʦʩʪ. 

 

ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʧʦ ʜʠʘʛʥʦʟʘ 

ʍʠʩʪʦʛʨʘʤʘ ʥʘ ʯʝʩʪʦʪʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʛʨʫʧʘʪʘ Postfunc

4

16

17

13

4

0

2
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10
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14

16
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 11-20 ʛ. 21-30 ʛ.31-40 ʛ. 41-50 ʛ.  51-60 ʛ.
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ʌʠʛ. 34 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʛʨʫʧʘ PostCent ʧʦ ʜʠʘʛʥʦʟʠ 

 

 

ʌʠʛ. 35 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʛʨʫʧʘ PostPerif ʧʦ ʜʠʘʛʥʦʟʠ 

 

ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩʧʦʨʝʜ ʚʠʜʘ ʣʘʪʝʨʘʣʠʟʘʮʠʷ  

PostCent - ʙʨʦʡ ʧʘʮʠʝʥʪʠ ʧʦ ʜʠʘʛʥʦʟʠ

20

23

28

33

37

40

65

0 10 20 30 40 50 60 70

ʨʘʟʥʠ /ʝʧʠ-, ʘʪʨʠʬʠʷ, ʤʠʛʨʝʥʘ/

ʯʝʨʝʧʥʦ-ʤʦʟʲʯʥʘ ʪʨʘʚʤʘ

ʪʫʤʦʨʠ

ʤʥʦʞʝʩʪʚʝʥʘ ʩʢʣʝʨʦʟʘ /MS/

ʥʝʚʨʦʚʝʛʝʪʘʪʠʚʥʘ ʜʠʩʪʦʥʠʷ

ʮʝʥʪʨʘʣʝʥ ʦʪʦʥʝʚʨʦʣʦʛʠʯʝʥ ʩʠʥʜʨʦʤ, ʎʆʉ /ʩʲʜʦʚ/

ʚʝʨʪʝʙʨʦ-ʙʘʟʠʣʝʨʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ

PostPerif - ʙʨʦʡ ʧʘʮʠʝʥʪʠ ʧʦ ʜʠʘʛʥʦʟʠ

19

22

22

59

72

157

0 20 40 60 80 100 120 140 160 180

ʩʨʫʭʦʚ ʥʝʚʨʠʪ

ʭʨʦʥʠʯʥʠ ʦʪʠʪʠ

ʦʪʦʩʢʣʝʨʦʟʘ

ʧʦʟʠʮʠʦʥʝʥ ʩʠʥʜʨʦʤ

ʣʘʙʠʨʠʥʦʧʘʪʠʠ

ʚʝʩʪʠʙʫʣʦʧʘʪʠʷ
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ʌʠʛ. 36 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʛʨʫʧʘ PostCent - Side 

 

ʌʠʛ. 37 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʛʨʫʧʘ PostPerif - Side 

 

ʆʪ ʪʝʟʠ ʜʘʥʥʠ ʷʩʥʦ ʩʝ ʚʠʞʜʘ ʥʝʱʦ ʭʘʨʘʢʪʝʨʥʦ ʟʘ ʧʘʪʦʣʦʛʠʠʪʝ ʩ ʨʘʟʣʠʯʥʘ 

ʣʦʢʘʣʠʟʘʮʠʷ. ʇʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩʲʩ ʟʘʙʦʣʷʚʘʥʠʷ ʥʘ ʮʝʥʪʨʘʣʥʠʪʝ ʦʪʜʝʣʠ ʥʘ 

ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ ʧʨʝʦʙʣʘʜʘʚʘʪ ʩʣʫʯʘʠʪʝ, ʧʨʠ ʢʦʠʪʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ 

ʦʧʨʝʜʝʣʠ ʣʘʪʝʨʘʣʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʘ. ʊʦʚʘ ʝ ʪʘʢʘ ʧʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʥʘ ʮʝʥʪʨʘʣʥʦ 

ʥʠʚʦ, ʧʦʨʘʜʠ ʧʨʦʮʝʩʠ ʥʘ ʢʦʥʚʝʨʛʝʥʮʠʷ ʠ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʧʝʨʠʬʝʨʥʠʪʝ ʩʠʛʥʘʣʠ ʝ 

PostCent-Side
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ʙʝʟ ʣʘʪʝʨʘʣʠʟʘʮʠʷʜʷʩʥʦ ʣʷʚʦ ʜʚʫʩʪʨʘʥʥʦ
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ʪʨʫʜʥʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʣʘʪʝʨʘʣʠʟʘʮʠʷ. ɺ ʧʨʦʪʠʚʦʚʝʩ ʥʘ ʪʦʚʘ, ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ 

ʧʝʨʠʬʝʨʥʠ ʣʝʟʠʠ ʣʘʪʝʨʘʣʠʟʘʮʠʷʪʘ ʝ ʣʝʩʥʦ ʜʦʣʦʚʠʤʘ ʠ ʫʩʪʘʥʦʚʠʤʘ. 

 

ʊʘʙʣ. 11 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ - Duration 

D

uration 

P

ostCent 

P

ostPerif 

m

in 1 1 

av

erage 

2

20 

6

0 

m

ax 

3

600 

1

000 

 

ʊʘʙʣ. 12 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ - Compensation 

ʂ

ʦʜ 

Compens

ation PostCent 

PostPeri

f Postfunc 

1 

ʜʝʢʦʤʧʝ

ʥʩʠʨʘʥʘ 

1

4 

5

.7% 

3

8 

1

0.2%     

2 

ʩʫʙʢʦʤʧ

ʝʥʩʠʨʘʥʘ 

1

6 

6

.5% 

1

20 

3

2.2%     

3 

ʂʦʤʧʝʥʩ

ʠʨʘʥʘ 

8

1 

3

2.9% 

1

15 

7

3% 

5

4 

10

0% 

  Missing 

1

35   

1

00       

 

ʊʘʙʣ. 13 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ï SNy 

ʂ

ʦʜ PostCent 

PostPeri

f Postfunc 

1 

2

23 

9

0.7% 

3

14 

8

4.2% 

5

4 

100

.0% 

2 1 

0.

4% 

3

1 

8.

3%     

3 5 

2.

0% 

2

1 

5.

6%     

4     7 

1.

9%     

5             

6 

1

7 

6.

9%         

  

2

46 

1

00.0% 

3

73 

1

00.0% 

5

4 

100

.0% 

 

 

 

 

ʊʘʙʣ. 14 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ - LNy 

ʢʦ

ʜ 

PostCe

nt 

PostPeri

f Postfunc 

1 2 8 2 5 5 1
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21 9.8% 23 9.8% 4 00.0% 

2 8 

3

.3% 

6

2 

1

6.6%     

3 8 

3

.3% 

7

2 

1

9.3%     

4             

5             

6 9 

3

.7%         

mis

sing     

1

6 

4

.3%     

 

ʊʘʙʣ. 15 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ - PNy 

ʢʦʜ PostCent 

PostPeri

f Postfunc 

1 

2

22 

9

0.2% 

3

21 

8

6.1% 

5

4 

100

.0% 

2 1 

0.

4% 

1

0 

2.

7%     

3 2 
0.

8% 
1

1 
2.

9%     

4 

1

8 

7.

3% 

2

4 

6.

4%     

5 2 

0.

8% 7 

1.

9%     

6 1 

0.

4%         

  

2

46 

1

00.0% 

3

73 

1

00.0% 

5

4 

100

% 

 

ʊʘʙʣ. 16 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ - Statokinetic 

ʢʦʜ PostCent 

PostPeri

f Postfunc 

1 5 
2.

0% 
8

3 
2

2.3%     

2 1 

0.

4%         

3 

8

6 

3

5.0% 

1

60 

4

2.9% 

2

0 

37

% 

4 

1

54 

6

2.6% 

1

30 

3

4.9% 

3

4 

63

% 

  

2

46 

1

00.0% 

3

73 

1

00.0% 

5

4 

10

0.0% 

 

ʊʘʙʣ. 17 ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ - Hearing 

ʢʦʜ PostCent 

PostPeri

f Postfunc 

0 

1

91 

7

7.6% 

2

02 

5

4.2% 

5

1 

94.

4% 

1 
2

9 
1

1.8% 
4

1 
1

1.0% 3 
5.6
% 

2 

1

8 

7.

3% 

6

1 

1

6.4%     

3 1 0. 3 1     
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4% 9 0.5% 

4 7 

2.

8% 

3

0 

8.

0%     

  

2

46 

1

00.0% 

3

73 

1

00.0% 

5

4 

100

.0% 

 

ɸʥʘʣʠʟ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romber  ʟʘ PostCent 

 

 

ʌʠʛ. 38 

 

 

 

ɸʥʘʣʠʟ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romber  ʟʘ PostPerif 

0.44

0.75

0.91

0.44

1.11

0.85

1.13

0.92

2.11

1.75

2.25

2.08

2.17

2.21

2.47
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3.01

3.75

3.99

4.84

5.21
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6.41

6.41
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3 Distonia Neutovegetativa

4 ʏʄʊ

7 ʈʘʟʥʠ- Epi, ʛʣʘʚʦʙʦʣʠʝ

2 MS

6. ʎʆʉ

5 Neutinoma, Tu

1 ɺɹʅ

min average max
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ʌʠʛ. 39 

 

 

ɸʥʘʣʠʟ ʥʘ Sop ʟʘ PostCent 

0.74

1.07

1.26

1.16

1.19

1.04

0.74

0.85

1.95

1.59

1.93

1.82

1.65

2.08

1.99

1.94

6.64

2.35

2.63

2.80

2.81

6.38

6.41

6.64

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

PostPerif-Total

7. ʉʣʫʭʦʚ ʥʝʚʨʠʪ

6. ʆʪʦʩʢʣʝʨʦʟʘ

4. ʄʝʥʠʝʨ

3. ʍʨʦʥʠʯʥʠ ʦʪʠʪʠ

2. ʃʘʙʠʨʠʥʪʦʧʘʪʠʠ

1. ɺʝʩʪʠʙʫʣʦʧʘʪʠʠ

5. ʇʦʟʠʮʠʦʥʝʥ ʩʠʥʜʨʦʤ

min average max
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ʌʠʛ. 40 

 

 

ɸʥʘʣʠʟ ʥʘ Sop ʟʘ PostPerif 

143.4

160.9

172.6

143.4

149.8

182.2

159.7

200.4

472.6

355.4

415.7

420.7

422.5

457.4

800.3

606.7

1828.3

899.4

1034.6

1187.8

1203.6

1323.1

1771.8

1828.3

0 200 400 600 800 1000 1200 1400 1600 1800 2000

PostCent-Total

3 Distonia

Neutovegetativa

5 Neutinoma, Tu

4 ʏʄʊ

1 ɺɹʅ

6. ʎʆʉ

7 ʈʘʟʥʠ- Epi, ʛʣʘʚʦʙʦʣʠʝ

2 MS

min average max
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ʌʠʛ. 41 

 

ɸʥʘʣʠʟ ʥʘ Scl ʟʘ PostCent 

 

ʌʠʛ. 42 

 

106.0

214.7

155.8

139.4

190.1

106.0

143.9

110.3

397.8

326.5

348.0

418.9

445.9

391.8

444.7

373.6

1880.0

500.8

572.8

718.2

936.4

1755.6

1764.3

1880.0
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ɸʥʘʣʠʟ ʥʘ Scl ʟʘ PostPerif 

 

ʌʠʛ. 43 

 

 

 

 

ɸʥʘʣʠʟ ʥʘ DXop ʟʘ PostCent 

3.1

3.1

328.7

270.9

335.5

150.1

257.1

229.0

773.0

528.9

534.6

761.7

835.3

690.9
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5. ʇʦʟʠʮʠʦʥʝʥ ʩʠʥʜʨʦʤ

2. ʃʘʙʠʨʠʥʪʦʧʘʪʠʠ

1. ɺʝʩʪʠʙʫʣʦʧʘʪʠʠ

min average max
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ʌʠʛ. 44 

 

ɸʥʘʣʠʟ ʥʘ DXop ʟʘ PostPerif 

 

 

ʌʠʛ. 45 

 

 

ɸʥʘʣʠʟ ʥʘ DYop ʟʘ PostCent 

4.5

6.5

5.7

7.3

4.5

8.9

4.9

7.3
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15.7
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min average max
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1. ɺʝʩʪʠʙʫʣʦʧʘʪʠʠ

min average max
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ʌʠʛ. 46 

 

ɸʥʘʣʠʟ ʥʘ DYop ʟʘ PostPerif 

 

ʌʠʛ. 47 
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min average max
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1. ɺʝʩʪʠʙʫʣʦʧʘʪʠʠ

min average max
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ɸʥʘʣʠʟ ʥʘ DXcl ʟʘ PostCent 

 

ʌʠʛ. 48 

 

 

ɸʥʘʣʠʟ ʥʘ DXcl ʟʘ PostPerif 

 

ʌʠʛ. 49 

 

 

 

6.1

8.5
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7.7

6.9
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10.9
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min average max
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11.3
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5. ʇʦʟʠʮʠʦʥʝʥ ʩʠʥʜʨʦʤ

1. ɺʝʩʪʠʙʫʣʦʧʘʪʠʠ

min average max
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ɸʥʘʣʠʟ ʥʘ DYcl ʟʘ PostCent 

 

ʌʠʛ. 50 

 

ɸʥʘʣʠʟ ʥʘ DYcl ʟʘ PostPerif 

 

ʌʠʛ. 51 

 

14.2

14.2
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17.8

25.5
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min average max

3.1

23.5
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5. ʇʦʟʠʮʠʦʥʝʥ ʩʠʥʜʨʦʤ

1. ɺʝʩʪʠʙʫʣʦʧʘʪʠʠ

min average max
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4.1.2. ʉʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʧʦ ʛʨʫʧʠ ʧʘʪʦʣʦʛʠʠ ʩ 
ʪʝʟʠ ʥʘ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ 

ʉʨʘʚʥʷʚʘʥʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ Romberg  

 

ʌʠʛ. 52 

 

ʉʨʘʚʥʷʚʘʥʝ ʥʘ Sop 

 
ʌʠʛ. 53 

 

 

 

 

0.44
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ʉʨʘʚʥʷʚʘʥʝ ʥʘ Scl 

 
ʌʠʛ. 54 

 

 

ʉʨʘʚʥʷʚʘʥʝ ʥʘ DXop 

 
ʌʠʛ. 55 

 

 

 

 

 

195.3

3.1
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ʉʨʘʚʥʷʚʘʥʝ ʥʘ DYop 

 
ʌʠʛ. 56 

 

 

ʉʨʘʚʥʷʚʘʥʝ ʥʘ DXcl 

 
ʌʠʛ. 57 

 

 

 

ʉʨʘʚʥʷʚʘʥʝ ʥʘ DYcl 

8.1

8.5
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ʌʠʛ. 58 

 

4.1.3. ʇʨʦʚʝʨʢʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʭʦʧʝʪʦʟʠ 

1. ʉʨʘʚʥʷʚʘʤʝ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ 

Romberg ʟʘ ʛʨʫʧʠʪʝ PostCent, PostPerif, PostFunc ʩʲʩ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʘʪʘ 

ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg ʦʪʥʦʩʥʦ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ PostNorm, 

ʧʨʠʣʘʛʘʡʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʷ ʤʝʪʦʜ, ʦʧʠʩʘʥ ʚ ʧʘʨʘʛʨʘʬ 2.6.3 ʥʘ ɻʃɸɺɸ 2 ʠ 

ʬʦʨʤʫʣʠ (8), (9) ʠ (11). 

ʊʘʙʣ. 18 

PostCentR
-

=2.1115 

PostNormR
-

=1.5389 PostPerifR
-

= 1.9505 

PostFuncR
-

= 1.4833 

ɸ. ʉʨʘʚʥʷʚʘʥʝ ʥʘ PostCentR
-

 ʠ PostNormR
-

 

ʉʲʛʣʘʩʥʦ ʬʦʨʤʫʣʘ (8) ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ ʩʝ ʬʦʨʤʫʣʠʨʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

H0: PostNormPostCent RR
--

=  

ʉʲʛʣʘʩʥʦ ʬʦʨʤʫʣʘ (9) ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ ʩʝ ʬʦʨʤʫʣʠʨʘ ʧʦ ʩʣʝʜʥʠʷ 

ʥʘʯʠʥ: 

H1: PostNormPostCent RR
--

¸  

14.2

3.10

12.60

10.1

61.5

51.41

40.926

40.613

177

177

129

100

0 20 40 60 80 100 120 140 160 180 200

PostCent-Total

PostPerif-Total

PostFunc-Tital

PostNorm-Total

min average max
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ɿʘ ʩʨʘʚʥʷʚʘʥʝʪʦ ʥʘ ʜʚʝʪʝ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʷ 

ʧʘʢʝʪ SPSS17 ʩʝ ʧʨʠʣʘʛʘ Compare Means(Paired-Samples T Test. ʊʦʟʠ ʪʝʩʪ ʝ 

ʧʨʠʣʦʞʠʤ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʭʠʧʦʪʝʟʠ ʤʝʞʜʫ ʜʚʝ ʧʨʦʤʝʥʣʠʚʠ, ʢʦʠʪʦ ʣʦʛʠʯʝʩʢʠ ʩʘ 

ʩʚʲʨʟʘʥʠ ʧʦʤʝʞʜʫ ʩʠ ʠ ʩʘ ʠʟʤʝʨʝʥʠ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ ʩʢʘʣʘ ʠ ʩ ʝʜʥʘ ʠ ʩʲʱʘ ʤʷʨʢʘ. 

ʇʦʣʫʯʘʚʘʪ ʩʝ ʩʣʝʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ: 

ʊʘʙʣ. 19 

Paired Samples Test  

 Paired Differences 

t 

d

f 

Sig. 

(2-tailed) 

 

M

ean 

Std. 

Deviation 

Std. 

Error Mean 

99% Confidence Interval of 

the Difference 

 Lower Upper 

R_PostCent 

- R_PostNorm 

,

51036 

,8460

8 

,065

08 

,34079 ,67992 7

,842 

1

68 

,000 

 

ʊʲʡ ʢʘʪʦ Sig. (2-tailed) < 001.0=a , ʪʦ ʟʘ ʚʷʨʥʘ ʩʝ ʧʨʠʝʤʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ 

ʭʠʧʦʪʝʟʘ H1: PostNormPostCent RR
--

¸ , ʯʝ ʠʤʘ ʩʲʱʝʩʪʚʝʥʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʪʝʟʠ ʜʚʝ 

ʩʨʝʜʥʠ ʚʝʣʠʯʠʥʠ. 

ɹ. ʉʨʘʚʥʷʚʘʥʝ ʥʘ PostPerifR
-

 ʠ PostNormR
-

 

ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʜʚʝʪʝ ʭʠʧʦʪʝʟʠ ʩʝ ʬʦʨʤʫʣʠʨʘʪ  ʪʘʢʘ: 

H0: PostNormPostPerif RR
--

=  

H1: PostNormPostPerif RR
--

¸  

ʈʝʟʫʣʪʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ Compare Means(Paired-

Samples T Test ʩʘ ʩʣʝʜʥʠʪʝ:  

ʊʘʙʣ. 20 

Paired Samples Test  

 Paired Differences 

t 

d

f 

Sig. (2-

tailed) 

 

M

ean 

Std. 

Deviation 

Std. 

Error Mean 

99% Confidence Interval 

of the Difference 

 

Lower 

Up

per 
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Paired Samples Test  

 Paired Differences 

t 

d

f 

Sig. (2-

tailed) 

 

M

ean 

Std. 

Deviation 

Std. 

Error Mean 

99% Confidence Interval 

of the Difference 

 

Lower 

Up

per 

R_PostP

erif - 

R_PostNorm 

,3

3006 

,63108 ,04

854 

,20358 ,45

654 

6

,799 

1

68 

,000 

ʊʲʡ ʢʘʪʦ Sig. (2-tailed) < 001.0=a , ʪʦ ʟʘ ʚʷʨʥʘ ʩʝ ʧʨʠʝʤʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ 

ʭʠʧʦʪʝʟʘ H1: PostNormPostPerif RR
--

¸ , ʯʝ ʠʤʘ ʩʲʱʝʩʪʚʝʥʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʪʝʟʠ ʜʚʝ 

ʩʨʝʜʥʠ ʚʝʣʠʯʠʥʠ. 

ɺ. ʉʨʘʚʥʷʚʘʥʝ ʥʘ PostFuncR
-

 ʠ PostNormR
-

 

ɼʚʝʪʝ ʭʠʧʦʪʝʟʠ ʩʝ ʬʦʨʤʫʣʠʨʘʪ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

H0: PostNormPostFunc RR
--

=  

H1: PostNormPostFunc RR
--

¸  

ʉʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ Compare Means(Paired-Samples T Test ʩʝ ʧʦʣʫʯʘʚʘʪ 

ʩʣʝʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ:  

ʊʘʙʣ. 21 

Paired Samples Test  

 Paired Differences 

t 

d

f 

Sig. 

(2-tailed) 

 

M

ean 

Std. 

Deviation 

Std. 

Error Mean 

99% Confidence 

Interval of the Difference 

 L

ower Upper 

R_Postfunc - 

R_PostNorm 

-

,09963 

,70599 ,09

607 

-

,35632 

,15706 -

1,037 

5

3 

,304 

 

ʊʲʡ ʢʘʪʦ Sig. (2-tailed) = 0.304 > 001.0=a , ʪʦ ʟʘ ʚʷʨʥʘ ʩʝ ʧʨʠʝʤʘ ʥʫʣʝʚʘʪʘ 

ʭʠʧʦʪʝʟʘ H0: PostNormPostFunc RR
--

= , ʪ.ʝ. ʯʝ ʥʷʤʘ ʩʲʱʝʩʪʚʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ 

ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romber ʟʘ 

ʛʨʫʧʘʪʘ PostFunc ʠ ʩʲʦʪʚʝʪʥʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ ʢʦʥʪʨʦʣʥʘʪʘ ʠʟʚʘʜʢʘ. 
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2. ʉʨʘʚʥʷʚʘʤʝ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ opS  ʟʘ 

ʛʨʫʧʠʪʝ PostCent, PostPerif, PostFunc ʩʲʩ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʦʟʠ 

ʢʦʝʬʠʮʠʝʥʪ ʟʘ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ PostNorm. 

PostCentopS
-

= 472.55 

PostNorm
Sop
-

= 322.82 
PostPerif

Sop
-

= 397.83 

PostFunc
Sop
-

= 542.38 

ʊʘʙʣ. 22 

 

 

ɸ. ʉʨʘʚʥʷʚʘʥʝ ʥʘ 
PostCentopS

-

 ʠ 
PostNorm

Sop
-

 

ʉʲʛʣʘʩʥʦ ʬʦʨʤʫʣʘ (8) ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ ʛʣʘʩʠ: 

H0: 
PostCentopS

-

=
PostNorm

Sop
-

 

ʉʲʛʣʘʩʥʦ ʬʦʨʤʫʣʘ (9) ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ ʩʝ ʬʦʨʤʫʣʠʨʘ ʧʦ ʩʣʝʜʥʠʷ 

ʥʘʯʠʥ: 

H1: 
PostNormPostCent opSopS

--

¸  

ʉʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ Compare Means(Paired-Samples T Test ʩʝ ʧʦʣʫʯʘʚʘʪ 

ʩʣʝʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ:  

ʊʘʙʣ. 23 

Paired Samples Test  

 Paired Differences 

t 

d

f 

Sig. 

(2-tailed) 

 

M

ean 

St

d. 

Deviation 

Std.  

Erro

r Mean 

99% Confidence Interval of 

the Difference 

 Lower Upper 

Sop_PostCent 

- Sop_PostNorm 

1

22,2574 

28

9,7397 

22,2

877 

64,18

89 

180,3259 5

,485 

1

68 

,000 

 

ʊʲʡ ʢʘʪʦ Sig.(2-tailed) =0.000 < 001.0=a , ʪʦ ʟʘ ʚʷʨʥʘ ʩʝ ʧʨʠʝʤʘ 

ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ H1: 
PostNormPostCent opSopS

--

¸ , ʯʝ ʠʤʘ ʩʲʱʝʩʪʚʝʥʘ ʨʘʟʣʠʢʘ 

ʤʝʞʜʫ ʪʝʟʠ ʜʚʝ ʩʨʝʜʥʠ ʚʝʣʠʯʠʥʠ. 

ɹ. ʉʨʘʚʥʷʚʘʥʝ ʥʘ PostPerif
Sop
-

 ʠ 
PostNorm

Sop
-
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ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʜʚʝʪʝ ʭʠʧʦʪʝʟʠ ʩʝ ʬʦʨʤʫʣʠʨʘʪ  ʪʘʢʘ: 

H0: PostPerif
Sop
-

=
PostNorm

Sop
-

 

H1: PostNormPostPerif opSopS
--

¸  

ʈʝʟʫʣʪʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ Compare Means(Paired-

Samples T Test ʩʘ ʩʣʝʜʥʠʪʝ:  

ʊʲʡ ʢʘʪʦ Sig.(2-tailed) =0.001 < 05.0=a , ʪʦ ʟʘ ʚʷʨʥʘ ʩʝ ʧʨʠʝʤʘ 

ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ H1: PostNormPostPerif opSopS
--

¸ , ʯʝ ʠʤʘ ʩʲʱʝʩʪʚʝʥʘ ʨʘʟʣʠʢʘ 

ʤʝʞʜʫ ʪʝʟʠ ʜʚʝ ʩʨʝʜʥʠ ʚʝʣʠʯʠʥʠ ʩ ʚʝʨʦʷʪʥʦʩʪ 95%. 

 

ʊʘʙʣ. 24 

Paired Samples Test  

 Paired Differences 

t 

d

f 

Sig. (2-

tailed) 

 

M

ean 

Std. 

Deviation 

Std. 

Error Mean 

95% Confidence Interval 

of the Difference 

 Lower Upper 

Sop_PostPer

if - Sop_PostNorm 

52

,5515 

207,47

25 

15,9594 21,0446 84,0583 3

,293 

1

68 

,001 

 

ɺ. ʉʨʘʚʥʷʚʘʥʝ ʥʘ 
PostFunc

Sop
-

 ʠ 
PostNorm

Sop
-

 

ɼʚʝʪʝ ʭʠʧʦʪʝʟʠ ʩʝ ʬʦʨʤʫʣʠʨʘʪ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

H0: 
PostFunc

Sop
-

=
PostNorm

Sop
-

 

H1: 
PostNormPostFunc opSopS

--

¸  

ʈʝʟʫʣʪʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ Compare Means(Paired-

Samples T Test ʩʘ ʩʣʝʜʥʠʪʝ:  

ʊʘʙʣ. 25 

Paired Samples Test  

 Paired Differences 

t 

d

f 

Sig. (2-

tailed) 

 

M

ean 

Std. 

Deviation 

Std. 

Error Mean 

95% Confidence Interval 

of the Difference 

 Lower Upper 

Sop_PostFu

nc - Sop_PostNorm 

1

81,3056 

386,7

604 

52,631

4 

75,740

3 

286,87

08 

3

,445 

5

3 

,001 
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ʊʲʡ ʢʘʪʦ Sig. (2-tailed) =0.001< 05.0=a , ʪʦ ʟʘ ʚʷʨʥʘ ʩʝ ʧʨʠʝʤʘ 

ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ H1: 
PostNormPostFunc opSopS

--

¸ , ʯʝ ʠʤʘ ʩʲʱʝʩʪʚʝʥʘ ʨʘʟʣʠʢʘ 

ʤʝʞʜʫ ʪʝʟʠ ʜʚʝ ʩʨʝʜʥʠ ʚʝʣʠʯʠʥʠ ʩ ʚʝʨʦʷʪʥʦʩʪ 95%. 

3. ʉʨʘʚʥʷʚʘʤʝ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ clS  ʟʘ 

ʛʨʫʧʠʪʝ PostCent, PostPerif, PostFunc ʩʲʩ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʦʟʠ 

ʢʦʝʬʠʮʠʝʥʪ ʟʘ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ PostNorm. 

 

ʊʘʙʣ. 26 

PostCentclS
-

= 

1506.06 

PostNormclS
-

= 496.18 

PostPerifclS
-

= 773.03 

PostFuncclS
-

= 771.89 

 

ɸ. ʉʨʘʚʥʷʚʘʥʝ ʥʘ 
PostCentclS

-

 ʠ 
PostNormclS

-

 

ʉʲʛʣʘʩʥʦ ʬʦʨʤʫʣʠ (8) ʠ (9) ʜʚʝʪʝ ʭʠʧʦʪʝʟʠ ʦʟʥʘʯʘʚʘʪ ʩʣʝʜʥʦʪʦ: 

H0: 
PostCentclS

-

=
PostNormclS

-

 

H1: 
PostNormPostCent clSclS

--

¸  

ʉʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ Compare Means(Paired-Samples T Test ʩʝ ʧʦʣʫʯʘʚʘʪ 

ʩʣʝʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ:  

 

ɹ. ʉʨʘʚʥʷʚʘʥʝ ʥʘ PostPerifclS
-

 ʠ 
PostNormclS

-

 

ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʜʚʝʪʝ ʭʠʧʦʪʝʟʠ ʩʝ ʬʦʨʤʫʣʠʨʘʪ  ʪʘʢʘ: 

H0: PostPerifclS
-

=
PostNormclS

-

 

H1: PostNormPostPerif clSclS
--

¸  

ɺ. ʉʨʘʚʥʷʚʘʥʝ ʥʘ 
PostFuncclS

-

 ʠ 
PostNormclS

-

 

ɼʚʝʪʝ ʭʠʧʦʪʝʟʠ ʩʝ ʬʦʨʤʫʣʠʨʘʪ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

H0: 
PostFuncclS

-

=
PostNormclS

-
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H1: 
PostNormPostFunc clSclS

--

¸  

4.1.4. ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʝʜʥʦʬʘʢʪʦʨʝʥ ʜʠʩʧʝʨʩʠʦʥʝʥ ʘʥʘʣʠʟ ʟʘ 
ʦʪʢʨʠʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʠʜʦʚʝʪʝ ʥʠʩʪʘʛʤ̡ ʠ ʢʦʝʬʠʮʠʝʥʪʘ 
ʥʘ Romberg R 

ɸ. ʇʨʠ ʮʝʥʪʨʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ 

 

4.1.4.1. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʩʧʦʥʪʘʥʥʠʷ ʥʠʩʪʘʛʲʤ 

SNy ʠ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg R 
 

Oneway  

ANOVA 

R 

 Sum of 

Squares df 

Mean 

Square F Sig. 

Between 

Groups 

1,247 3 ,416 ,50

7 

,67

8 

Within 

Groups 

198,415 242 ,820 
  

Total 199,662 245    

ʊʘʙʣ. 27 

ʈʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪ ʥʘ F-ʢʨʠʪʝʨʠʷ ʥʘ ʌʠʰʝʨ ʝ Sig. = 0.678 > 

05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ, ʯʝ ʧʨʠ 

ʮʝʥʪʨʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ ʩʧʦʥʪʘʥʥʠʷʪ ʥʠʩʪʘʛʲʤ SNy ʥʝ ʚʣʠʷʝ ʚʲʨʭʫ 

ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg R. 

Test of Homogeneity of Variances  

R 

Levene 

Statistic df1 df2 Sig. 

,930 2 242 ,39

6 

 ʊʘʙʣ. 28 

ʇʨʦʚʝʨʢʘʪʘ ʟʘ ʨʘʚʝʥʩʪʚʦ ʥʘ ʜʠʩʧʝʨʩʠʠʪʝ ʩ ʪʝʩʪʘ ʥʘ ʃʝʚʝʥʝ (Test of 

homogeneity of Variances) ʧʦʢʘʟʚʘ, ʯʝ Sig. = 0.396 > 05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʚ 

ʩʣʫʯʘʷ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ H0, ʯʝ ʜʠʩʧʝʨʩʠʠʪʝ ʚ ʦʪʜʝʣʥʠʪʝ 

ʛʨʫʧʠ ʩʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʝʜʥʘʢʚʠ. 
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4.1.4.2. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʣʘʪʝʥʪʥʠʷ ʥʠʩʪʘʛʲʤ 

LNy ʠ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg R  

ʇʨʠʣʘʛʘʡʢʠ ʝʜʥʦʬʘʢʪʦʨʥʠʷ ʜʠʩʧʝʨʩʠʦʥʝʥ ʘʥʘʣʠʟ ʟʘ ʬʘʢʪʦʨʥʘʪʘ 

ʧʨʦʤʝʥʣʠʚʘ LNy ʠ ʨʝʟʫʣʪʘʪʠʚʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ R ʩ  ʧʘʢʝʪʘ SPSS17 ʩʝ ʧʦʣʫʯʘʚʘʪ 

ʩʣʝʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ: 

 
Oneway  

ANOVA 

R 

 Sum of 

Squares df 

Mean 

Square F Sig. 

Between 

Groups 

2,373 3 ,791 ,97

0 

,40

7 

Within 

Groups 

197,289 242 ,815 
  

Total 199,662 245    

ʊʘʙʣ. 29 

ʈʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪ ʥʘ F-ʢʨʠʪʝʨʠʷ ʥʘ ʌʠʰʝʨ ʝ Sig. = 0.407 > 

05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ, ʯʝ ʧʨʠ 

ʮʝʥʪʨʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ ʣʘʪʝʥʪʥʠʷʪ ʥʠʩʪʘʛʲʤ LNy ʥʝ ʚʣʠʷʝ ʚʲʨʭʫ 

ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg R. 

Test of Homogeneity of Variances  

R 

Levene 

Statistic df1 df2 

Sig

. 

,745 3 242 ,52

6 

ʊʘʙʣ. 30 

ʇʨʦʚʝʨʢʘʪʘ ʟʘ ʨʘʚʝʥʩʪʚʦ ʥʘ ʜʠʩʧʝʨʩʠʠʪʝ ʩ ʪʝʩʪʘ ʥʘ ʃʝʚʝʥʝ (Test of 

homogeneity of Variances) ʧʦʢʘʟʚʘ, ʯʝ Sig. = 0.526 > 05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʚ 

ʩʣʫʯʘʷ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ H0, ʯʝ ʜʠʩʧʝʨʩʠʠʪʝ ʚ ʦʪʜʝʣʥʠʪʝ 

ʛʨʫʧʠ ʩʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʝʜʥʘʢʚʠ. 

 

4.1.4.3. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʧʦʟʠʮʠʦʥʥʠʷ 

ʥʠʩʪʘʛʲʤ PNy ʠ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg R  

ɽʜʥʦʬʘʢʪʦʨʥʠʷʪ ʜʠʩʧʝʨʩʠʦʥʝʥ ʘʥʘʣʠʟ ʧʦʢʘʟʚʘ ʩʣʝʜʥʦʪʦ: 
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Oneway  

 

ANOVA 

R 

 Sum of 

Squares df 

Mean 

Square F Sig. 

Between 

Groups 

2,279 5 ,456 ,55

4 

,73

5 

Within 

Groups 

197,382 240 ,822 
  

Total 199,662 245    

ʊʘʙʣ. 31 

ʈʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪ ʥʘ F-ʢʨʠʪʝʨʠʷ ʥʘ ʌʠʰʝʨ ʝ Sig. = 0.735 > 

05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ, ʯʝ ʧʨʠ 

ʮʝʥʪʨʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ ʧʦʟʠʮʠʦʥʥʠʷʪ ʥʠʩʪʘʛʲʤ PNy ʥʝ ʚʣʠʷʝ ʚʲʨʭʫ 

ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg R. 

 

Test of Homogeneity of Variances  

R 

Levene 

Statistic df1 df2 Sig. 

1,654 3 240 ,17

8 

ʊʘʙʣ. 32 

ʇʨʦʚʝʨʢʘʪʘ ʟʘ ʨʘʚʝʥʩʪʚʦ ʥʘ ʜʠʩʧʝʨʩʠʠʪʝ ʩ ʪʝʩʪʘ ʥʘ ʃʝʚʝʥʝ ʧʦʢʘʟʚʘ, ʯʝ Sig. 

= 0.178 > 05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ H0, ʯʝ 

ʜʠʩʧʝʨʩʠʠʪʝ ʚ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʧʨʠ ʧʦʟʠʮʠʦʥʥʠʷ ʥʠʩʪʘʛʲʤ ʩʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 

ʝʜʥʘʢʚʠ. 

ɹ. ʇʨʠ ʧʝʨʠʬʝʨʥʠ ʫʚʨʝʞʜʘʥʠʷ 

 

4.1.4.4. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʩʧʦʥʪʘʥʥʠʷ ʥʠʩʪʘʛʲʤ 

SNy ʠ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg R 
 

Oneway  
ʉʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg ʟʘ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ 

ʧʘʮʠʝʥʪʠ ʩʲʩ ʩʧʦʥʪʝʥʝʥ ʥʠʩʪʘʛʲʤ ʩʘ ʧʦʢʘʟʘʥʠ ʚ ʩʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ. 
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Descriptives  

R 

 

N 

Me

an 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval for 

Mean 

Mini

mum 

Maxi

mum 

 Lower 

Bound 

Upper 

Bound 

1 3

14 

1,8

609 

,61431 ,034

67 

1,7926 1,9291 ,74 6,64 

2 3

1 

2,3

542 

1,07907 ,193

81 

1,9584 2,7500 1,33 6,38 

3 2

1 

2,6

919 

1,24535 ,271

76 

2,1250 3,2588 1,31 6,41 

4 7 1,9

600 

,36005 ,136

08 

1,6270 2,2930 1,36 2,31 

T

otal 

3

73 

1,9

505 

,74047 ,038

34 

1,8751 2,0259 ,74 6,64 

ʊʘʙʣ. 33 

ʆʪ ʩʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʩʝ ʚʠʞʜʘ, ʯʝ ʨʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪ ʥʘ F-

ʢʨʠʪʝʨʠʷ ʥʘ ʌʠʰʝʨ ʝ Sig. = 0.000 < 05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ 

ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ, ʯʝ ʧʨʠ ʧʝʨʠʬʝʨʥʠ ʫʚʨʝʞʜʘʥʠʷ ʩʧʦʥʪʘʥʥʠʷʪ 

ʥʠʩʪʘʛʲʤ SNy ʚʣʠʷʝ ʚʲʨʭʫ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg R. 

 

 

ʊʘʙʣ. 34 
ANOVA 

R 

 Sum of 

Squares df 

Mean 

Square F Sig. 

Between 

Groups 

19,119 3 6,373 12,

722 

,00

0 

Within 

Groups 

184,847 369 ,501 
  

Total 203,966 372    

 

Test of Homogeneity of Variances  

R 
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Levene 

Statistic df1 df2 Sig. 

9,207 3 369 ,00

0 

ʊʘʙʣ. 35 

ʇʨʦʚʝʨʢʘʪʘ ʟʘ ʨʘʚʝʥʩʪʚʦ ʥʘ ʜʠʩʧʝʨʩʠʠʪʝ ʩ ʪʝʩʪʘ ʥʘ ʃʝʚʝʥʝ ʧʦʢʘʟʚʘ, ʯʝ Sig. 

= 0.000 < 05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ 

H1, ʯʝ ʜʠʩʧʝʨʩʠʠʪʝ ʚ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʧʨʠ ʩʧʦʥʪʘʥʥʠʷ ʥʠʩʪʘʛʲʤ ʩʘ ʨʘʟʣʠʯʥʠ. 

ʉʣʝʜʦʚʘʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʥʘʩʷʤʝ ʨʝʟʝʨʚʠʨʘʥʦ ʢʲʤ ʥʘʧʨʘʚʝʥʠʷ ʚʝʯʝ ʠʟʚʦʜ ʦʪ 

ʜʠʩʧʝʨʩʠʦʥʥʠʷ ʘʥʘʣʠʟ. ɺ ʪʘʢʲʚ ʩʣʫʯʘʡ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʩʝ ʧʨʠʣʘʪʘ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʷ ʜʠʩʧʝʨʩʠʦʥʝʥ ʘʥʘʣʠʟ ʥʘ ʂʨʲʩʢʘʣ-ʋʦʣʠʩ. 

(Analyze(Nonparametric Tests, K Independent Samples).  

 
NPar Tests  

Descriptive Statistics  

 

N 

Me

an 

Std. 

Deviation 

Mini

mum 

Maxi

mum 

R 373 1,9

505 

,74047 ,74 6,64 

S

Ny 

373 1,2

5 

,644 1 4 

ʊʘʙʣ. 36 

Kruskal -Wallis Test  

Ranks  

 S

Ny N 

Mean 

Rank 

R 1 314 175,91 

2 31 235,32 

3 21 270,76 

4 7 219,21 

T

otal 

373 
 

ʊʘʙʣ. 37 

 

Test Statistics
a,b

 

 R 
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Chi-

Square 

22

,850 

Df 3 

Asym

p. Sig. 

,0

00 

a. Kruskal Wallis 

Test 

b. Grouping 

Variable: SNy 

ʊʘʙʣ. 38 

ʈʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪ Asymp. Sig = 0.000 < 05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʝ 

ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ, ʯʝ ʧʨʠ ʧʝʨʠʬʝʨʥʠʪʝ ʫʚʨʝʞʜʘʥʠʷ 

ʩʧʦʥʪʘʥʥʠʷʪ ʥʠʩʪʘʛʲʤ SNy ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg 

R. 

4.1.4.5. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʣʘʪʝʥʪʥʠʷ ʥʠʩʪʘʛʲʤ 

LNy ʠ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg R  

Oneway  

ʉʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg ʟʘ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ 

ʧʘʮʠʝʥʪʠ ʩ ʣʘʪʝʥʪʝʥ ʥʠʩʪʘʛʲʤ ʩʘ ʧʦʢʘʟʘʥʠ ʚ ʩʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ 

Descriptives  

R 

 

N 

Me

an 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval for 

Mean 

Mi

nimum 

M

aximum 

 Lower 

Bound 

Upper 

Bound 

1 223 1,8

015 

,64532 ,043

21 

1,7163 1,8866 ,85 6,

64 

2 62 2,2

615 

,68240 ,086

67 

2,0882 2,4347 ,95 4,

42 

3 72 2,1

425 

,93670 ,110

39 

1,9224 2,3626 ,74 6,

41 

T

otal 

357 1,9

501 

,74342 ,039

35 

1,8728 2,0275 ,74 6,

64 

ʊʘʙʣ. 39 

ʆʪ ʩʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ ʩʝ ʚʠʞʜʘ, ʯʝ ʨʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪ ʥʘ F-

ʢʨʠʪʝʨʠʷ ʥʘ ʌʠʰʝʨ ʝ Sig. = 0.000 < 05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ 
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ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ, ʯʝ ʧʨʠ ʧʝʨʠʬʝʨʥʠ ʫʚʨʝʞʜʘʥʠʷ ʣʘʪʝʥʪʥʠʷʪ 

ʥʠʩʪʘʛʲʤ LNy ʚʣʠʷʝ ʚʲʨʭʫ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg R. 

ANOVA 

R 

 Sum of 

Squares df 

Mean 

Square F Sig. 

Between 

Groups 

13,601 2 6,801 13,

144 

,00

0 

Within 

Groups 

183,152 354 ,517 
  

Total 196,753 356    

 

Test of Homogeneity of Variances  

R 

Levene 

Statistic df1 df2 Sig. 

5,071 2 354 ,00

7 

ʊʘʙʣ. 40 

ʇʨʦʚʝʨʢʘʪʘ ʟʘ ʨʘʚʝʥʩʪʚʦ ʥʘ ʜʠʩʧʝʨʩʠʠʪʝ ʩ ʪʝʩʪʘ ʥʘ ʃʝʚʝʥʝ ʧʦʢʘʟʚʘ, ʯʝ Sig. 

= 0.007 < 05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ 

H1, ʯʝ ʜʠʩʧʝʨʩʠʠʪʝ ʚ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʧʨʠ ʣʘʪʝʥʪʥʠʷ ʥʠʩʪʘʛʲʤ ʩʝ 

ʨʘʟʣʠʯʘʚʘʪ ʩʲʱʝʩʪʚʝʥʦ. ɺ ʪʘʢʲʚ ʩʣʫʯʘʡ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʩʝ 

ʧʨʠʣʘʪʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʷ ʜʠʩʧʝʨʩʠʦʥʝʥ ʘʥʘʣʠʟ ʥʘ ʂʨʲʩʢʘʣ-ʋʦʣʠʩ. 

(Analyze(Nonparametric Tests, K Independent Samples). ʊʦʟʠ ʘʥʘʣʠʟ ʜʘʚʘ ʩʣʝʜʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ: 

NPar Tests  

Descriptive Statistics  

 

N 

Me

an 

Std. 

Deviation 

Mini

mum 

Maxi

mum 

R 373 1,9

505 

,74047 ,74 6,64 

L

Ny 

357 1,5

8 

,806 1 3 

ʊʘʙʣ. 41 

Kruskal -Wallis Test  
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Ranks  

 L

Ny N 

Mean 

Rank 

R 1 223 153,97 

2 62 240,58 

3 72 203,49 

T

otal 

357 
 

ʊʘʙʣ. 42 

 

Test Statistics
a,b

 

 R 

Chi-

Square 

39,

251 

Df 2 

Asymp. 

Sig. 

,00

0 

a. Kruskal Wallis Test 

b. Grouping Variable: 

LNy 

ʊʘʙʣ. 43 

ʈʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪ Asymp. Sig = 0.000 < 05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʝ 

ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ, ʯʝ ʧʨʠ ʧʝʨʠʬʝʨʥʠʪʝ ʫʚʨʝʞʜʘʥʠʷ 

ʣʘʪʝʥʪʥʠʷʪ ʥʠʩʪʘʛʲʤ LNy ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg 

R. 

4.1.4.6. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʧʦʟʠʮʠʦʥʥʠʷ 

ʥʠʩʪʘʛʲʤ PNy ʠ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg R  

ʉʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg ʟʘ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ 

ʧʘʮʠʝʥʪʠ ʩ ʧʦʟʠʮʠʦʥʝʥ ʥʠʩʪʘʛʲʤ ʩʘ ʧʦʢʘʟʘʥʠ ʚ ʩʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ: 

 
Oneway  

 

Descriptives  

R 
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N 

Me

an 

Std. 

Deviation 

Std. 

Error 

95% Confidence Interval for 

Mean 

Mini

mum 

Maxi

mum 

 Lower 

Bound 

Upper 

Bound 

1 321 1,9

421 

,72771 ,040

62 

1,8622 2,0220 ,74 6,41 

2 10 1,9

170 

,36411 ,115

14 

1,6565 2,1775 1,41 2,35 

3 11 1,7

055 

,33916 ,102

26 

1,4776 1,9333 1,17 2,26 

4 24 1,9

137 

,56504 ,115

34 

1,6752 2,1523 ,85 3,65 

5 7 2,8

957 

1,72439 ,651

76 

1,3009 4,4905 1,61 6,64 

T

otal 

373 1,9

505 

,74047 ,038

34 

1,8751 2,0259 ,74 6,64 

ʊʘʙʣ. 44 

ʈʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪ ʥʘ F-ʢʨʠʪʝʨʠʷ ʥʘ ʌʠʰʝʨ ʝ Sig. = 0.012 < 

05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ, ʯʝ ʧʨʠ 

ʧʝʨʠʬʝʨʥʠ ʫʚʨʝʞʜʘʥʠʷ ʧʦʟʠʮʠʦʥʥʠʷʪ ʥʠʩʪʘʛʲʤ PNy ʚʣʠʷʝ ʚʲʨʭʫ 

ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg R. 

ANOVA 

R 

 Sum of 

Squares df 

Mean 

Square F Sig. 

Between 

Groups 

6,981 4 1,745 3,2

60 

,01

2 

Within 

Groups 

196,986 368 ,535 
  

Total 203,966 372    

ʊʘʙʣ. 45 

Test of Homogeneity of Variances  

R 

Levene 

Statistic df1 df2 Sig. 

3,444 4 368 ,00

9 
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ʊʘʙʣ. 46 

ʇʨʦʚʝʨʢʘʪʘ ʟʘ ʨʘʚʝʥʩʪʚʦ ʥʘ ʜʠʩʧʝʨʩʠʠʪʝ ʩ ʪʝʩʪʘ ʥʘ ʃʝʚʝʥʝ ʧʦʢʘʟʚʘ, ʯʝ Sig. 

= 0.009 < 05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ 

H1, ʯʝ ʜʠʩʧʝʨʩʠʠʪʝ ʚ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʧʨʠ ʧʦʟʠʮʠʦʥʥʠʷ ʥʠʩʪʘʛʲʤ ʩʝ 

ʨʘʟʣʠʯʘʚʘʪ ʩʲʱʝʩʪʚʝʥʦ. ɺ ʪʘʢʲʚ ʩʣʫʯʘʡ ʝ ʧʨʠʣʦʞʝʥ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʷʪ 

ʜʠʩʧʝʨʩʠʦʥʝʥ ʘʥʘʣʠʟ ʥʘ ʂʨʲʩʢʘʣ-ʋʦʣʠʩ. (Analyze(Nonparametric Tests, K 

Independent Samples), ʢʦʡʪʦ ʜʘʚʘ ʩʣʝʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ: 

NPar Tests  

Descriptive Statistics  

 

N 

Me

an 

Std. 

Deviation 

Mini

mum 

Maxi

mum 

R 373 1,9

505 

,74047 ,74 6,64 

P

Ny 

373 1,3

5 

,949 1 5 

ʊʘʙʣ. 47 

Kruskal -Wallis Test  

Ranks  

 P

Ny N 

Mean 

Rank 

R 1 321 184,93 

2 10 208,15 

3 11 153,91 

4 24 193,56 

5 7 281,36 

T

otal 

373 
 

ʊʘʙʣ. 48 

Test Statistics
a,b

 

 R 

Chi-

Square 

6,9

90 

Df 4 

Asymp. 

Sig. 

,13

6 

a. Kruskal Wallis Test 
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Test Statistics
a,b

 

 R 

Chi-

Square 

6,9

90 

Df 4 

Asymp. 

Sig. 

,13

6 

a. Kruskal Wallis Test 

b. Grouping Variable: 

PNy 

ʊʘʙʣ. 49 

ʈʘʚʥʠʱʝʪʦ ʥʘ ʟʥʘʯʠʤʦʩʪ Asymp. Sig = 0.136 > 05.0=a . ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʝ 

ʧʨʠʝʤʘ ʟʘ ʚʷʨʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ, ʯʝ ʧʨʠ ʧʝʨʠʬʝʨʥʠʪʝ ʫʚʨʝʞʜʘʥʠʷ 

ʧʦʟʠʮʠʦʥʥʠʷʪ ʥʠʩʪʘʛʲʤ PNy ʥʝ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ 

Romberg R. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʤʦʛʘʪ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʩʣʝʜʚʘʱʘʪʘ ʪʘʙʣʠʮʘ. 

 

ʊʘʙ.50 ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʥʠʩʪʘʛʲʤ ʠ ʢʦʝʬʠʮʠʝʥʪ ʥʘ 

Romberg 

 ʥʝʟʘʚʠʩʠʤʘ 

ʧʨʦʤʝʥʣʠʚʘ (ʬʘʢʪʦʨ) 

ʟʘʚʠʩʠʤʘ 

ʧʨʦʤʝʥʣʠʚʘ (ʨʝʟʫʣʪʘʪ) 

ʨʝʣʘʮʠʷ 

ʮʝʥʪʨʘ

ʣʥʠ 

ʫʚʨʝʞʜʘʥʠʷ 

ʩʧʦʥʪʘʥʝʥ 

ʥʠʩʪʘʛʲʤ  

ʢʦʝʬʠʮʠʝʥʪ ʥʘ 

ʈʦʤʙʝʨʛ 

SNy -

-----> R 

ʥʷʤʘ 

ʚʨʲʟʢʘ 

ʣʘʪʝʥʪʝʥ 
ʥʠʩʪʘʛʲʤ  

ʢʦʝʬʠʮʠʝʥʪ ʥʘ 
ʈʦʤʙʝʨʛ 

LNy -
----- > R 

ʥʷʤʘ 

ʚʨʲʟʢʘ 
ʧʦʟʠʮʠʦʥʝʥ 

ʥʠʩʪʘʛʲʤ  

ʢʦʝʬʠʮʠʝʥʪ ʥʘ 

ʈʦʤʙʝʨʛ 
PNy -

-----> R 
ʥʷʤʘ 

ʚʨʲʟʢʘ 

ʧʝʨʠʬʝ

ʨʥʠ 

ʫʚʨʝʞʜʘʥʠʷ 

ʩʧʦʥʪʘʥʝʥ 

ʥʠʩʪʘʛʲʤ  

ʢʦʝʬʠʮʠʝʥʪ ʥʘ 

ʈʦʤʙʝʨʛ 
SNy -

-----> R 

ʠʤʘ 

ʚʨʲʟʢʘ 

ʣʘʪʝʥʪʝʥ 

ʥʠʩʪʘʛʲʤ  

ʢʦʝʬʠʮʠʝʥʪ ʥʘ 

ʈʦʤʙʝʨʛ 
LNy -

----- > R 

ʠʤʘ 

ʚʨʲʟʢʘ 

ʧʦʟʠʮʠʦʥʝʥ 

ʥʠʩʪʘʛʲʤ  

ʢʦʝʬʠʮʠʝʥʪ ʥʘ 

ʈʦʤʙʝʨʛ 
PNy -

-----> R 

ʥʷʤʘ 

ʚʨʲʟʢʘ 
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4.2. ɺʲʟʨʘʩʪʦʚʠ ʘʩʧʝʢʪʠ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ 

ʈʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʝ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ, ʩʣʦʞʥʦ ʜʝʪʝʨʤʠʥʠʨʘʥʘ ʠ 

ʠʥʪʝʛʨʠʨʘʥʘ ʥʘ ʚʠʩʦʢʦ ʥʠʚʦ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʠʟʚʝʩʪʥʠ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʠ. 

ʊʘʟʠ ʬʫʥʢʮʠʷ ʥʝ ʝ ʢʦʥʩʪʘʥʪʥʘ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ, ʘ ʝ ʚʲʚ ʚʨʲʟʢʘ ʩ ʚʲʟʨʘʩʪʪʘ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ (218), ʯʝ ʨʘʚʥʦʚʝʩʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʨʘʩʪʚʘʪ ʠ ʩʝ ʨʘʟʚʠʚʘʪ ʚ 

ʧʨʦʮʝʩʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʩʣʝʜ 7-8 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʜʦʩʪʠʛʘʪ ʧʲʣʥʘ 

ʟʨʷʣʦʩʪ ʠ ʩʣʝʜ 60 ʛʦʜʠʥʠ ʟʘʧʦʯʚʘʪ ʜʘ ʥʘʤʘʣʷʚʘʪ. ɼʦʢʘʪʦ ʧʦʚʝʯʝʪʦ ʘʚʪʦʨʠ 

ʫʩʪʘʥʦʚʷʚʘʪ ʨʘʚʥʦʚʝʩʝʥ ʜʝʬʠʮʠʪ ʧʨʠ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ, ʜʨʫʛʠ ʥʝ ʦʪʢʨʠʚʘʪ 

ʟʥʘʯʠʤʠ ʧʨʦʤʝʥʠ ʩ ʚʲʟʨʘʩʪʪʘ (139, 241). ʇʨʠ ʚʥʠʤʘʪʝʣʥʘ ʩʝʣʝʢʮʠʷ ʥʘ ʣʠʮʘʪʘ ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʚʲʟʨʘʩʪʪʘ ʠʤʘ ʤʘʣʢʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ. 

ʅʠʝ ʦʧʨʝʜʝʣʠʭʤʝ ʚʲʟʨʘʩʪʦʚʠʪʝ ʘʩʧʝʢʪʠ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ, 

ʠʟʨʘʟʝʥʠ ʯʨʝʟ ʨʘʟʣʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʧʨʠ ʢʣʠʥʠʯʥʦ ʟʜʨʘʚʠ 

ʣʠʮʘ ʦʪ ʙʲʣʛʘʨʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ. 

ɺ ʘʥʘʣʠʟʘ ʩʘ ʚʢʣʶʯʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ 275 ʢʣʠʥʠʯʥʦ ʟʜʨʘʚʠ ʠʥʜʠʚʠʜʠ 

ʥʘ ʚʲʟʨʘʩʪ ʦʪ 10 ʜʦ 75 ʛʦʜʠʥʠ. ʆʪ ʪʷʭ 143 ʩʘ ʤʲʞʝ ʠ 132 ʩʘ ʞʝʥʠ. ʉʨʝʜʥʘʪʘ 

ʚʲʟʨʘʩʪ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʣʠʮʘ ʝ 38,4 ʛʦʜʠʥʠ. ɺʲʧʨʦʩʥʠʪʝ ʣʠʮʘ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 

5 ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ ʢʘʢʪʦ ʩʣʝʜʚʘ: ʜʦ 29 ʛʦʜʠʥʠ; 30 ï 39 ʛʦʜʠʥʠ; 40 ï 49 ʛʦʜʠʥʠ; 

50 ï 59 ʛʦʜʠʥʠ ʠ ʥʘʜ 60 ʛʦʜʠʥʠ. ɹʨʦʷʪ ʥʘ ʣʠʮʘʪʘ ʚ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʝ ʧʨʝʜʩʪʘʚʝʥ 

ʚ ʪʘʙʣʠʮʘ 16. ʊʘʟʠ ʪʘʙʣʠʮʘ ʩʲʱʦ ʪʘʢʘ ʧʦʢʘʟʚʘ ʠ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʟʘ ʧʝʪʪʝ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ. 

ʊʘʙʣ. 51 

ʇʦʢʘʟʘʪʝʣʠ/ 

ʚʲʟʨʘʩʪ 

ɼʦ 29 

n=98 

30-39 

N=46 

40-49 

n=57 

50-59 

n=40 

ʅʘʜ 60 

n=34 

R 1,48 1,43 1,43 1,52 1,62 

S ʦʪʚ 349,9 349,9 347,6 335,6 355,8 

V ʦʪʚ 11,7 11,7 11,6 11,2 11,9 

ɸʨʝʷ ʦʪʚ 227,2 246,9 157,9 181,1 209,3 

Dx ʦʪʚ 14,8 13,8 15,6 14,5 16,5 

Dy ʦʪʚ 30,7 26,9 31,6 27,6 35,4 

Dy/Dx ʦʪʚ 2,2 2,2 2,1 2 2,31 

S ʟʘʪʚ 510,4 506,2 483,5 505,3 571,6 

V ʟʘʪʚ 17 16,9 16,1 16,9 19,1 
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Aʨʝʷ ʟʘʪʚ 464,6 412,1 208,3 172,4 337,7 

Dx ʟʘʪʚ 20,6 17,3 17,9 19,7 22,8 

Dy ʟʘʪʚ 9,5 37,1 38,9 44,3 44,9 

Dy/Dx ʟʘʪʚ 2,12 2,24 2,24 2,43 2,19 

 

ʅʝʩʪʘʙʠʣʥʦʩʪʪʘ ʧʨʠ ʚʲʟʨʘʩʪʥʠʪʝ ʩʝ ʜʲʣʞʠ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʠʯʠʥʠ (206). 

ʅʘʡ-ʚʝʯʝ ʩʝ ʢʘʩʘʝ ʟʘ ʧʘʪʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ, ʚʦʜʝʱʠ ʜʦ ʫʚʨʝʜʠ ʚ ʥʷʢʦʷ ʦʪ 

ʩʠʩʪʝʤʠʪʝ, ʨʝʛʫʣʠʨʘʱʠ ʨʘʚʥʦʚʝʩʠʝʪʦ. ʉ ʚʲʟʨʘʩʪʪʘ ʦʪʥʦʩʠʪʝʣʥʠʷʪ ʜʷʣ ʥʘ 

ʩʲʜʦʚʠʪʝ ʠ ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʤʦʟʲʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʥʘʨʘʩʪʚʘ, ʘ ʪʦʚʘ ʚʦʜʠ ʜʦ ʟʥʘʯʠʤʠ 

ʧʨʦʤʝʥʠ ʚ ʨʘʟʣʠʯʥʠ ʦʪʜʝʣʠ ʥʘ ʎʅʉ. ʀʥʪʝʨʝʩʥʦ ʝ ʜʘ ʩʝ ʚʠʜʠ ʢʘʢ ʩʪʦʷʪ ʥʝʱʘʪʘ 

ʧʨʠ ʟʜʨʘʚʠ ʣʠʮʘ ʥʘʜ 60 ʛʦʜʠʥʠ ʙʝʟ ʠʟʷʚʝʥʠ ʢʣʠʥʠʯʥʠ ʜʘʥʥʠ ʟʘ ʪʘʢʘʚʘ ʧʘʪʦʣʦʛʠʷ. 

ʂʘʢʪʦ ʣʠʯʠ ʦʪ ʥʘʰʠʪʝ ʜʘʥʥʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʛʦʨʥʘʪʘ ʪʘʙʣʠʮʘ, ʨʝʜʠʮʘ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʥʝ ʩʝ ʧʨʦʤʝʥʷʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʩ ʚʲʟʨʘʩʪʪʘ 

ʥʘʜ 60 ʛʦʜʠʥʠ. ʊʦʚʘ ʝ ʦʩʦʙʝʥʦ ʚʘʣʠʜʥʦ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ ʩ ʦʪʚʦʨʝʥʠ ʦʯʠ. ɺʠʞʜʘ ʩʝ, 

ʯʝ ʧʘʨʘʤʝʪʨʠʪʝ ʧʲʪ, ʩʢʦʨʦʩʪ, ʧʣʦʱ ʠ ʦʪʢʣʦʥʝʥʠʷ ʚ ʩʪʨʘʥʠʯʥʘ ʧʦʩʦʢʘ ʩʘ ʙʝʟ 

ʦʩʦʙʝʥʘ ʨʘʟʣʠʢʘ ʚ ʨʘʟʣʠʯʥʠʪʝ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ. ʃʝʢʦ ʥʘʨʘʩʪʚʘʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ 

ʦʪʢʣʦʥʝʥʠʷʪʘ ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ ʧʦʩʦʢʘ, ʥʦ ʪʦʚʘ ʥʝ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ. ʇʨʠ 

ʟʘʪʚʘʨʷʥʝ ʥʘ ʦʯʠʪʝ ʠ ʦʪʧʘʜʘʥʝ ʥʘ ʟʨʠʪʝʣʥʠʷ ʢʦʥʪʨʦʣ, ʚ ʛʨʫʧʘʪʘ ʥʘʜ 60 ʛʦʜʠʥʠ 

ʣʝʢʦ ʩʝ ʟʘʚʠʰʘʚʘʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠʪʝ ʧʲʪ ʠ ʩʢʦʨʦʩʪ. ɿʘʚʠʰʝʥ ʝ ʣʝʢʦ ʠ 

ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʈʦʤʙʝʨʛ, ʩʲʱʦ ʙʝʟ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʥʘʯʠʤʦʩʪ. 

ʆʪ ʪʘʢʘ ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʜʘʥʥʠ ʤʦʞʝ ʜʘ ʟʘʢʣʶʯʠʤ, ʯʝ ʧʨʠ ʢʣʠʥʠʯʥʦ ʟʜʨʘʚʠ 

ʣʠʮʦ ʥʘ ʚʲʟʨʘʩʪ ʦʪ 60 ʜʦ 75 ʛʦʜʠʥʠ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʩʝ 

ʨʘʟʣʠʯʘʚʘʪ ʜʦʩʪʦʚʝʨʥʦ ʦʪ ʩʨʝʜʥʦʩʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʢʣʠʥʠʯʥʦ ʟʜʨʘʚʠ 

ʣʠʮʘ ʚ ʜʨʫʛʠʪʝ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʠ ʣʠʧʩʘ ʥʘ ʧʘʪʦʣʦʛʠʯʥʠ 

ʧʨʦʤʝʥʠ ʚ ʎʅʉ ʠʣʠ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ, ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʜʲʣʛʦ ʩʝ 

ʟʘʧʘʟʚʘ ʥʝʧʨʦʤʝʥʝʥʘ. ʅʘʙʣʶʜʘʚʘʥʘʪʘ ʥʝʩʪʘʙʠʣʥʦʩʪ ʧʨʠ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ ʤʦʞʝ 

ʜʘ ʩʝ ʜʲʣʞʠ ʥʘ ʥʘʤʘʣʝʥʠʪʝ ʘʜʘʧʪʘʮʠʦʥʥʠ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʠ ʤʝʭʘʥʠʟʤʠ ʥʘ ʎʅʉ 

ʠʣʠ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ ʩʣʝʜ ʧʨʝʢʘʨʘʥʠ ʟʘʙʦʣʷʚʘʥʠʷ. 

4.3. ʉʪʘʙʠʣʦʛʨʘʬʩʢʘ ʧʣʘʪʬʦʨʤʘ ʉʀʇ-1: ʦʨʠʛʠʥʘʣʥʘ 
ʢʦʥʩʪʨʫʢʮʠʷ, ʪʝʩʪʦʚʝ, ʥʘʜʝʞʜʥʦʩʪ. 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʦʪʜʘʚʥʘ ʠʤʘ ʦʩʥʦʚʝʥ ʜʷʣ ʚ 

ʦʪʦʥʝʚʨʦʣʦʛʠʷʪʘ. ɺ ʧʨʘʢʪʠʢʘʪʘ ʩʘ ʚʲʚʝʜʝʥʠ ʨʝʜʠʮʘ ʪʝʩʪʦʚʝ, ʢʦʠʪʦ ʩ ʨʘʟʣʠʯʥʘ 

ʩʪʝʧʝʥ ʥʘ ʚʝʨʦʷʪʥʦʩʪ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪ ʜʦʢʘʟʚʘʪ ʚʠʜʘ ʠ ʪʝʞʝʩʪʪʘ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ 
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ʧʘʪʦʣʘʛʠʷ. ʊʦʚʘ ʩʘ ʢʣʘʩʠʯʝʩʢʠʷʪ ʪʝʩʪ ʥʘ Romberg, ʧʦʢʘʟʘʣʝʯʥʘʪʘ ʧʨʦʙʘ ʥʘ Barani, 

ʪʝʩʪʘ ʥʘ Babinski- Weil, stepping- ʠ writting ʪʝʩʪʘ ʥʘ  Fukuda ʠ ʜʨ. ɺʲʧʨʝʢʠ 

ʰʠʨʦʢʦʪʦ ʠʤ ʧʨʠʣʦʞʝʥʠʝ, ʪʷʭʥʘʪʘ ʜʠʘʛʥʦʩʪʠʯʥʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʝ 

ʥʝʟʘʜʦʚʦʣʠʪʝʣʥʘ. 

ɹʲʨʟʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʝʣʝʢʪʨʦʥʠʢʘʪʘ ʥʘʧʨʘʚʠ ʚʲʟʤʦʞʥʦ ʦʙʝʢʪʠʚʠʟʠʨʘʥʝ ʥʘ 

ʪʝʩʪʘ ʥʘ Romberg. ʊʝʨʤʠʥʲʪ ʩʪʘʙʠʣʦʤʝʪʨʠʷ (ʧʦʩʪʫʨʦʛʨʘʬʠʷ) ʚ ʥʘʡ- ʦʙʱʠʷʪ 

ʩʤʠʩʲʣ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʟʥʘʯʘʚʘʥʝ ʥʘ ʛʨʫʧʘ ʤʝʪʦʜʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ 

ʬʫʥʢʮʠʷ ʥʘ ʯʦʚʝʢ ʚ ʠʟʧʨʘʚʝʥʦ ʧʦʣʦʞʝʥʠʝ. ɺ ʧʦ- ʪʝʩʝʥ ʩʤʠʩʲʣ ʠ ʦʪ ʢʣʠʥʠʯʥʘ 

ʛʣʝʜʥʘ ʪʦʯʢʘ ʪʦʟʠ ʪʝʨʤʠʥ ʦʟʥʘʯʘʚʘ ʨʝʛʠʩʪʨʠʨʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ 

ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʎʊ ʯʨʝʟ ʩʧʝʮʠʘʣʥʦ ʢʦʥʩʪʨʫʠʨʘʥʠ ʧʣʘʪʬʦʨʤʠ ʠ ʧʦʩʣʝʜʚʘʱʘ 

ʢʦʤʧʶʪʲʨʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʣʫʯʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ(142). 

ɼʘʪʯʠʢʲʪ, ʨʝʛʠʩʪʨʠʨʘʱ ʧʨʝʤʝʩʪʚʘʥʠʷʪʘ ʥʘ ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʎʊ ʚ 

ʧʦʜʧʦʨʥʘʪʘ ʧʣʦʱ ʤʝʞʜʫ ʩʪʲʧʘʣʘʪʘ ʩʝ ʥʘʨʠʯʘ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʘ ʧʣʘʪʬʦʨʤʘ. 

ʆʙʠʢʥʦʚʝʥʦ ʪʦʚʘ ʝ ʢʚʘʜʨʘʪʥʘ ʨʘʚʥʘ ʧʦʚʲʨʭʥʦʩʪ ʩʲʩ ʩʪʨʘʥʘ 40- 60 ʩʤ. ʇʨʠ 

ʜʚʠʞʝʥʠʝ ʥʘ ʧʨʦʝʢʮʠʷʪʘ ʥʘ ʮʝʥʪʲʨʘ ʥʘ ʪʝʞʝʩʪʪʘ, ʚʲʨʭʫ ʧʣʘʪʬʦʨʤʘʪʘ ʜʝʡʩʪʚʘʪ 

ʜʠʥʘʤʠʯʥʠ ʩʠʣʠ ʚ ʨʘʟʣʠʯʥʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʉʥʝʤʘʥʝʪʦ ʥʘ ʪʝʟʠ ʩʠʣʠ ʩʝ ʠʟʚʲʨʰʚʘ 

ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʠ ʩ ʨʘʟʣʠʯʥʠ ʜʘʪʯʠʮʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʪʦ 

ʨʝʰʝʥʠʝ ʥʘ ʩʲʪʚʝʪʥʘʪʘ ʬʠʨʤʘ- ʧʨʦʠʟʚʦʜʠʪʝʣ. ʆʩʥʦʚʥʠʷʪ ʧʨʦʙʣʝʤ, ʩ ʢʦʡʪʦ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʢʦʥʩʪʨʫʢʪʫʨʠʪʝ ʥʘ ʪʘʢʠʚʘ ʧʣʘʪʬʦʨʤʠ ʝ, ʯʝ ʧʦʢʘʟʘʥʠʷʪʘ ʠʤ 

ʥʝ ʪʨʷʙʚʘ ʜʘ ʟʘʚʠʩʷʪ ʦʪ ʪʝʛʣʦʪʦ ʥʘ ʣʠʮʝʪʦ, ʘ ʩʘʤʦ ʠ ʝʜʠʥʩʪʚʝʥʦ ʦʪ ʧʨʦʤʷʥʘʪʘ ʥʘ 

ʥʘʪʠʩʢʘ ʚ ʦʧʨʝʜʝʣʝʥʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ. ʇʨʠ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʧʣʘʪʬʦʨʤʠ 

ʪʦʚʘ ʝ ʨʝʰʝʥʦ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ.  

ɺʠʩʦʢʘʪʘ ʮʝʥʘ ʥʘ ʩʪʘʙʠʣʦʤʠʪʨʠʯʥʠʪʝ ʧʣʘʪʬʦʨʤʠ, ʧʨʦʠʟʚʝʞʜʘʥʠ ʦʪ 

ʦʛʨʘʥʠʯʝʥ ʙʨʦʡ ʟʘʧʘʜʥʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʥʘʣʦʞʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʦʨʠʛʠʥʘʣʝʥ 

ʙʲʣʛʘʨʩʢʠ ʧʨʦʜʫʢʪ. ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʥʠ ʩ ʬʠʨʤʘʪʘ 

Ăʉʦʬʠʥʬʦʨʤʧʨʦʜʫʢʪò ʙʝ ʩʲʟʜʘʜʝʥʘ ʮʷʣʦʩʪʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʘ ʩʠʩʪʝʤʘ (ʭʘʨʜʫʝʨ 

ʠ ʩʦʬʪʫʝʨ) ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ. ɺ ʨʝʟʫʣʪʘʪ ʦʪ ʧʣʦʜʦʪʚʦʨʥʦʪʦ 

ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʠʥʞʝʥʝʨʠʪʝ ʦʪ ʪʘʟʠ ʬʠʨʤʘ ʙʝ ʩʲʟʜʘʜʝʥʘ ʝʜʥʘ ʦʨʠʛʠʥʘʣʥʘ ʠ 

ʤʥʦʛʦ ʥʘʜʝʞʜʥʘ ʘʧʘʨʘʪʫʨʘ.  

ʉʪʘʙʠʣʦʤʝʪʨʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦ ʪʘʟʠ ʤʝʪʦʜʠʢʘ ʠʟʚʲʨʰʚʘʭʤʝ ʥʘ 

ʩʠʩʪʝʤʘ ʟʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʉʀʇ-1, ʙʲʣʛʘʨʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ 

ʦʨʠʛʠʥʘʣʥʘ ʢʦʥʩʪʨʫʢʮʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʬʠʨʤʘʪʘ ñʉʦʬʠʥʬʦʨʤʧʨʦʜʫʢʪò. ʊʦʚʘ 

ʝ ʝʜʠʥʩʪʚʝʥʠʷʪ ʙʲʣʛʘʨʩʢʠ ʘʧʘʨʘʪ ʦʪ ʪʦʟʠ ʪʠʧ, ʤʘʩʦʚʦ ʧʨʦʠʟʚʝʞʜʘʥ ʠ ʧʨʦʜʘʚʘʥ ʥʘ 

ʤʝʜʠʮʠʥʩʢʠʷ ʧʘʟʘʨ ʦʪ 1992 ʛʦʜʠʥʘ ʥʘʩʘʤ. ʎʝʥʘʪʘ ʤʫ ʝ ʜʦʩʪʲʧʥʘ, ʟʘʪʦʚʘ ʩ ʥʝʛʦ ʩʝ 
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ʨʘʙʦʪʠ ʚ ʧʦʚʝʯʝ ʦʪ 15 ʢʘʙʠʥʝʪʠ ʩ ʨʘʟʣʠʯʥʠ ʧʨʦʬʠʣʠ ʚ ʮʷʣʘ ɹʲʣʛʘʨʠʷ. ʆʯʘʢʚʘ ʩʝ 

ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʠ ʦʱʝ ʧʦ- ʤʘʩʦʚʦʪʦ ʤʫ ʥʘʚʣʠʟʘʥʝ ʚ 

ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʜʝʡʥʦʩʪ, ʝʪʦ ʟʘʱʦ ʩʝ ʷʚʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʪʝʩʪʚʘʥʝ ʚ ʢʣʠʥʠʯʥʠ 

ʫʩʣʦʚʠʷ, ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʢʘʪʘ ʠ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʨʝʬʝʨʝʥʪʥʠ 

ʩʪʦʡʥʦʩʪʠ, ʢʦʝʪʦ ʝ ʠ ʯʘʩʪ ʦʪ ʟʘʜʘʯʠʪʝ ʥʘ ʪʘʟʠ ʨʘʙʦʪʘ. 

ʉʠʩʪʝʤʘʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʩʪʘʙʠʣʦʛʨʘʬʩʢʘ ʧʣʘʪʬʦʨʤʘ, ʧʝʨʩʦʥʘʣʝʥ ʢʦʤʧʶʪʲʨ 

ʈʉ ɸʊ 286 (ʚʧʦʩʣʝʜʩʪʚʠʝ ʟʘʤʝʥʝʥ ʩ ʧʦ-ʤʦʱʥʠ ʢʦʤʧʶʪʲʨʪʠ ʢʦʥʬʠʛʫʨʘʮʠʠ), 16 

MHz, 1 Mb RAM, 40 Mb HDD, 5ò ʬʣʦʧʠʜʠʩʢʦʚʦ ʫʩʪʨʦʡʩʪʚʦ, ʮʚʝʪʝʥ ʤʦʥʠʪʦʨ 

EGA, ʧʠʰʝʱʦ ʫʩʪʨʦʡʩʪʚʦ (ʤʘʪʨʠʯʝʥ ʧʨʠʥʪʝʨ Star LC- 15), ʠʥʪʝʨʬʝʡʩʥʘ ʧʣʘʪʢʘ ʠ 

ʩʚʲʨʟʚʘʱʠ ʢʘʙʝʣʠ.  

ʉʘʤʘʪʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʘʪʘ ʧʣʘʪʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʫʩʪʨʦʡʩʪʚʦ ʩ ʨʘʚʥʘ 

ʧʦʚʲʨʭʥʦʩʪ ʠ ʨʘʟʤʝʨʠ 400ʭ400ʭ128 mm. ʆʪʛʦʨʝ ʠʤʘ ʦʯʝʨʪʘʥʠ ʦʨʠʝʥʪʠʨʦʚʲʯʥʠ 

ʩʪʲʧʘʣʘ ʟʘ ʧʦʩʪʘʚʷʥʝ ʥʘ ʢʨʘʢʘʪʘ ʥʘ ʧʘʮʠʝʥʪʘ. ʀʤʘ ʚʛʨʘʜʝʥ ʦʧʝʨʘʮʠʦʥʝʥ 

ʫʩʠʣʚʘʪʝʣ ʥʘ ʩʠʛʥʘʣʘ (ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ >1 mV, ʫʩʠʣʚʘʥʝ > 40 dB, ʠʟʭʦʜʥʦ 

ʥʘʧʨʝʞʝʥʠʝ 0,5 V) ʠ ʘʚʪʦʥʦʤʥʦ ʟʘʭʨʘʥʚʘʥʝ. ʇʨʠʥʮʠʧʲʪ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʝ ʠ 

ʦʪʯʠʪʘʥʝ ʥʘ ʩʠʛʥʘʣʘ ʝ ʢʘʧʘʮʠʪʠʚʥʦ- ʠʥʜʫʢʪʠʚʝʥ. ʋʩʠʣʚʘʪʝʣʷʪ ʝ 4 ʢʘʥʘʣʝʥ. 

ʏʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʝ 1 mV/mm. ʏʝʩʪʦʪʘʪʘ, ʩ ʢʦʷʪʦ ʩʝ ʩʢʝʥʠʨʘʪ 

ʧʦʢʘʟʘʥʠʷʪʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʝ 10 Hz. ɽʣʝʢʪʨʠʯʝʩʢʠʷʪ ʩʠʛʥʘʣ ʧʦʣʫʯʝʥ ʦʪ 

ʩʪʘʙʠʣʦʛʨʘʬʩʢʘʪʘ ʧʣʘʪʬʦʨʤʘ ʩʝ ʧʨʝʜʘʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʰʠʨʤʦʚʘʥ ʢʘʙʝʣ ʥʘ 

ʠʥʪʝʨʬʝʡʩʥʘʪʘ ʧʣʘʪʢʘ, ʧʦʩʪʘʚʝʥʘ ʚ ʢʦʤʧʶʪʲʨʘ ʥʘ ʩʪʘʥʜʘʨʪʝʥ ISA-ʩʣʦʪ. ʊʘʟʠ 

ʧʣʘʪʢʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʜʚʫʢʘʥʘʣʝʥ ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣ (ɸʎʇ), 

ʫʧʨʘʚʣʷʚʘʥ ʧʨʦʛʨʘʤʥʦ. ʇʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʠ ʝ ʜʘ ʧʨʝʦʙʨʘʟʫʚʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ 

ʩʠʛʥʘʣ ʦʪ ʧʣʘʪʬʦʨʤʘʪʘ ʚ ʮʠʬʨʦʚ ʢʦʜ, ʥʝʦʙʭʦʜʠʤ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ ʢʦʤʧʶʪʲʨʘ. ʉʣʝʜ 

ʪʦʚʘ ʜʘʥʥʠʪʝ ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʦʪ ʧʨʦʛʨʘʤʥʠʷ ʧʨʦʜʫʢʪ ʠ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʥʘ 

ʠʟʩʣʝʜʚʘʱʠʷ ʚ ʛʨʘʬʠʯʝʥ ʠ ʮʠʬʨʦʚ ʚʠʜ ʚʲʨʭʫ ʝʢʨʘʥʘ ʥʘ ʤʦʥʠʪʦʨʘ ʠʣʠ ʩʝ 

ʨʘʟʧʝʯʘʪʚʘʪ ʥʘ ʧʝʯʘʪʘʱʦʪʦ ʫʩʪʨʦʡʩʪʚʦ.  

ʇʣʘʪʬʦʨʤʘʪʘ ʙʝʰʝ ʧʦʜʣʦʞʝʥʘ ʥʘ ʪʝʩʪʦʚʝ ʩʲʩ ʟʜʨʘʚʠ ʜʦʙʨʦʚʦʣʮʠ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʟʣʝʯʥʠ ʚʣʠʷʥʠʷ ʚʲʨʭʫ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ. ʊʝʟʠ 

ʪʝʩʪʦʚʝ ʙʷʭʘ, ʢʘʢʪʦ ʩʣʝʜʚʘ: 

¶ ɺʣʠʷʥʠʝ ʥʘ ʪʝʛʣʦʪʦ ʥʘ ʧʘʮʠʝʥʪʘ ʚʲʨʭʫ ʧʦʢʘʟʘʥʠʷʪʘ ʥʘ 

ʧʣʘʪʬʦʨʤʘʪʘ. 

¶ ɺʣʠʷʥʠʝ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʧʘʮʠʝʥʪʘ ʚʲʨʭʫ ʧʦʢʘʟʘʥʠʷʪʘ ʥʘ 

ʧʣʘʪʬʦʨʤʘʪʘ. 
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¶ ʀʥʪʝʨʠʥʜʠʚʠʜʫʘʣʥʘ ʧʦʚʪʦʨʷʝʤʦʩʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. 

ɸʥʘʣʠʟʲʪ ʦʪ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ ʪʝʟʠ ʪʝʩʪʦʚʝ ʧʦʢʘʟʘ, ʯʝ ʧʦʢʘʟʘʥʠʷʪʘ ʥʘ 

ʧʣʘʪʬʦʨʤʘʪʘ ʥʝ ʟʘʚʠʩʷʪ ʥʠʪʦ ʦʪ ʚʠʩʦʯʠʥʘʪʘ, ʥʠʪʦ ʦʪ ʨʲʩʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʣʠʮʘ, 

ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʠʥʪʝʨʠʥʜʠʚʠʜʫʘʣʥʘʪʘ ʧʦʚʪʦʨʷʝʤʦʩʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʝ ʤʥʦʛʦ ʜʦʙʨʘ, 

ʪʦʝʩʪ ʜʘʥʥʠʪʝ ʩʘ ʜʦʩʪʦʚʠʨʥʠ ʠ ʨʝʧʨʦʜʫʢʪʘʙʠʣʥʠ. 

ʇʦ ʢʘʯʝʩʪʚʦ ʥʘ ʠʟʨʘʙʦʪʢʘʪʘ, ʥʘʜʝʞʜʥʦʩʪ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪ 

ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʪʘʟʠ ʧʣʘʪʬʦʨʤʘ ʩʝ ʥʘʨʝʞʜʘ ʩʨʝʜ ʥʘʡ-ʜʦʙʨʠʪʝ ʧʨʦʤʠʰʣʝʥʠ 

ʦʙʨʘʟʮʠ ʦʪ ʩʚʝʪʦʚʥʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ. 

4.4. ʇʨʦʛʨʘʤʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʟʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʘʪʘ 
ʧʣʘʪʬʦʨʤʘ ʉʀʇ-1. 

ʀʟʚʝʩʪʥʠ ʩʘ ʛʦʣʷʤ ʙʨʦʡ ʧʨʦʛʨʘʤʠ ʟʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ. ʎʝʣʪʘ ʥʘ ʪʝʟʠ 

ʢʦʤʧʶʪʲʨʥʠ ʧʨʦʛʨʘʤʠ ʝ: 

¶ ʜʘ ʧʨʝʨʘʙʦʪʷʪ ʧʦ ʩʲʦʪʚʝʪʝʥ ʥʘʯʠʥ ʧʦʣʫʯʝʥʘʪʘ ʦʪ ʧʣʘʪʬʦʨʤʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ,  

¶ ʜʘ ʷ ʠʟʚʝʜʘʪ ʚʲʚ ʚʠʜ ʫʜʦʙʝʥ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʪ ʢʣʠʥʠʮʠʩʪʠʪʝ, ʠ 

¶ ʜʘ ʩʲʭʨʘʥʷʪ ʜʘʥʥʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʧʘʮʠʝʥʪʘ ʟʘ ʧʦ- ʥʘʪʘʪʲʰʥʘ 

ʧʨʝʨʘʙʦʪʢʘ ʠ ʩʨʘʚʥʝʥʠʝ.  

ʊʝʟʠ ʧʨʦʛʨʘʤʠ ʠʟʯʠʩʣʷʚʘʪ ʨʘʟʣʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ, ʘ 

ʜʘʥʥʠʪʝ ʩʝ ʠʟʚʝʞʜʘʪ ʚ ʧʦʜʭʦʜʷʱ ʛʨʘʬʠʯʝʥ ʚʠʜ ʥʘ ʤʦʥʠʪʦʨ ʠʣʠ ʩʝ ʨʘʟʧʝʯʘʪʚʘʪ ʦʪ 

ʧʨʠʥʪʝʨ. ʇʦʚʝʯʝʪʦ ʘʚʪʦʨʠ ʠʟʧʦʣʟʚʘʪ ʩʦʙʩʪʚʝʥʠ ʠʣʠ ʬʠʨʤʝʥʠ ʧʨʦʛʨʘʤʠ- 

ʥʘʧʨʠʤʝʨ ʪʶʙʠʥʛʝʥʩʢʠʷ ʩʦʬʪʫʝʨ ʥʘ Dichgans and Diʝnner, Fourier- ʪʝʭʥʠʢʘʪʘ, T- 

POST ʧʨʦʛʨʘʤʘʪʘ ʥʘ ʬʠʨʤʘ Tonnies, EquiTest  ʥʘ Nashner. ʉʲʱʝʩʪʚʫʚʘʪ ʠ 

ʦʨʠʛʠʥʘʣʥʠ ʙʲʣʛʘʨʩʢʠ ʧʨʦʛʨʘʤʠ, ʢʘʪʦ ʪʘʟʠ ʥʘ ʢʦʣʝʢʪʠʚʘ ʦʪ ɹɸʅ, ʥʘ ʢʦʣʝʢʥʠʚʘ ʦʪ 

ʊʄʀ (ʧʨʦʬ. ɹʫʤʙʘʨʦʚ) , ʥʘʰʠʪʝ ʧʨʦʛʨʘʤʠ ʉʊɸ-1, ʉʊɸ-2 ʠ ʜʨ.  

ʅʠʝ ʨʘʙʦʪʠʭʤʝ ʧʨʝʜʠʤʥʦ ʩ 2 ʧʨʦʛʨʘʤʥʠ ʧʨʦʜʫʢʪʘ, ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ 

ʧʨʦʛʨʘʤʠʩʪʠ, ʚ ʪʷʩʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʘʚʪʦʨʘ. ʇʲʨʚʠʷʪ ʦʪ ʪʷʭ (ʄʉ-1) 

ʧʲʨʚʦʥʘʯʘʣʥʦ ʩʝ ʜʦʩʪʘʚʷʰʝ ʩʪʘʥʜʘʨʪʥʦ ʩʲʩ ʩʠʩʪʝʤʘʪʘ ʜʦ 1995 ʛʦʜ. ʊʘʟʠ 

ʧʨʦʛʨʘʤʘ ʠʟʚʘʞʜʘ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ: ʧʲʪ, ʩʢʦʨʦʩʪ ʥʘ 

ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʎʊ, ʧʣʦʱ ʥʘ ʧʦʣʫʯʝʥʘʪʘ ʬʠʛʫʨʘ, ʢʦʝʬʠʮʠʝʥʪ ʥʘ Romberg, 

ʜʝʩʝʪʪʝ ʥʘʡ- ʛʦʣʝʤʠ ʦʪʢʣʦʥʝʥʠʷ ʠ ʚʨʝʤʝʥʘʪʘ ʥʘ ʪʷʭʥʦʪʦ ʧʦʣʫʯʘʚʘʥʝ, ʭʠʩʪʦʛʨʘʤʘ 

ʥʘ ʦʪʢʣʦʥʝʥʠʷʪʘ, ñʦʙʚʠʚʥʘʪʘò ʢʨʠʚʘ ʠ ʩʲʱʘʪʘ ʚ ʨʘʟʛʲʨʥʘʪ ʚʠʜ. ɺʪʦʨʘʪʘ ʧʨʦʛʨʘʤʘ 

(ʉʊɸ-1) , ʩ ʢʦʷʪʦ ʨʘʙʦʪʠʤ ʦʪ 1995 ʛʦʜʠʥʘ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʦʪ ʥʘʩ, ʩʲʚʤʝʩʪʥʦ ʩ 
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ʧʨʦʛʨʘʤʠʩʪ. ʊʷ ʦʪʯʠʪʘ ʩʣʝʜʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ: ʧʲʪ, ʢʦʝʬʠʮʠʝʥʪ ʥʘ Romberg, 

ʘʤʧʣʠʪʫʜʘ ʥʘ ʦʪʢʣʦʥʝʥʠʷʪʘ ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ (Dy) ʠ ʩʪʨʘʥʠʯʥʘ (Dx) ʧʦʩʦʢʘ. ʂʦʝ 

ʥʘʣʦʞʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʚʪʦʨʘ ʧʨʦʛʨʘʤʘ, ʩ ʢʦʷʪʦ ʨʘʙʦʪʷʪ ʩʝʛʘ ʧʦʚʝʯʝʪʦ 

ʧʦʪʨʝʙʠʪʝʣʠ, ʢʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜ ʚʠʜ, ʯʝ ʪʷ ʦʪʯʠʪʘ ʧʦ- ʤʘʣʢʦ ʧʘʨʘʤʝʪʨʠ ʦʪ ʧʲʨʚʘʪʘ? 

ɸʥʘʣʠʟʲʪ ʥʘ ʨʘʙʦʪʘʪʘ ʩ ʧʲʨʚʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʧʝʨʠʦʜ ʦʪ 3 ʛʦʜʠʥʠ ʧʦʢʘʟʘ, ʯʝ ʪʷ ʝ 

ʤʥʦʛʦ ʙʘʚʥʘ (ʥʘʧʠʩʘʥʘ ʝ ʥʘ 8 ʙʠʪʦʚ ʢʦʜ ʠ ʩʪʘʨ ʧʨʦʛʨʘʤʝʥ ʝʟʠʢ ïDOS) ʠ ʥʝ ʤʦʞʝ 

ʜʘ ʠʟʧʦʣʟʚʘ ʧʲʣʥʦʮʝʥʥʦ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʢʦʤʧʶʪʲʨʥʘ ʪʝʭʥʠʢʘ. 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʝʜʠʥ ʧʘʮʠʝʥʪ, ʚʢʣʶʯʠʪʝʣʥʦ ʩ ʨʘʟʧʝʯʘʪʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ 

ʦʪʥʝʤʘ ʦʪ 25 ʜʦ 30 ʤʠʥʫʪʠ! ʏʘʩʪ ʦʪ ʥʝʦʙʭʦʜʠʤʘʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʩʠʛʥʘʣʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʦʬ-ʣʘʡʥ, ʚʧʦʩʣʝʜʩʪʚʠʝ, ʢʦʝʪʦ ʩʲʱʦ ʦʪʥʝʤʘ ʤʥʦʛʦ ʚʨʝʤʝ. 

ʄʥʦʛʦʪʦ ʧʘʨʘʤʝʪʨʠ ʩʲʟʜʘʚʘʪ ʩʲʱʝʩʪʚʝʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʫʚʘʱʠʪʝ 

ʣʝʢʘʨʠ, ʦʩʚʝʥ ʪʦʚʘ ʜʠʘʛʥʦʩʪʠʯʥʘʪʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʥʘ ʥʷʢʦʠ ʦʪ ʪʷʭ (ʧʦ 

ʣʠʪʝʨʘʪʫʨʥʠ ʠ ʥʘʰʠ ʜʘʥʥʠ) ʝ ʥʠʩʢʘ, ʜʨʫʛʠ ʩʘ ʚʟʘʠʤʥʦ ʜʝʪʝʨʤʠʥʠʨʘʥʠ (ʥʘʧʨ. ʧʲʪ 

ʠ ʩʢʦʨʦʩʪ).  ʅʘʰʘʪʘ ʮʝʣ ʙʝʰʝ ʜʘ ʩʝ ʘʧʨʦʙʠʨʘ ʠ ʚʥʝʜʨʠ ʚ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ 

ʙʲʨʟʘ, ʣʝʩʥʘ ʟʘ ʫʧʦʪʨʝʙʘ ʠ ʜʦʩʪʲʧʥʘ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʦʛʨʘʤʘ. ʉʪʘʨʘʪʘ 

ʧʨʦʛʨʘʤʘ ʥʝ ʦʪʛʦʚʘʨʷʰʝ ʥʘʧʲʣʥʦ ʥʘ ʪʝʟʠ ʠʟʠʩʢʚʘʥʠʷ, ʢʦʝʪʦ ʥʘʣʦʞʠ ʩʲʟʜʘʚʘʥʝʪʦ 

ʥʘ ʥʦʚ, ʙʲʨʟʦʜʝʡʩʪʚʘʱ ʠ ʜʦʥʷʢʲʜʝ ʦʧʨʦʩʪʝʥ ʚʘʨʠʘʥʪ, ʥʦ ʩ ʥʘʩʦʯʝʥʦʩʪ ʢʲʤ 

ʝʞʝʜʥʝʚʥʘʪʘ ʢʣʠʥʠʯʥʘ ʨʘʙʦʪʘ ʩ ʧʘʮʠʝʥʪʠʪʝ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʚ ʢʘʙʠʥʝʪʠ ʩ ʰʠʨʦʢ 

ʧʨʦʬʠʣ. ʅʦʚʦʩʲʟʜʘʜʝʥʘʪʘ ʦʪ ʥʘʩ ʧʨʦʛʨʘʤʘ ʝ ʥʘʧʠʩʘʥʘ ʠʟʮʷʣʦ ʥʘ ʥʦʚ ʧʨʦʛʨʘʤʝʥ 

ʢʦʜ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʷ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʉ++, ʢʦʝʪʦ ʜʘʚʘ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʲʣʥʦʮʝʥʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʥʘ ʢʦʤʧʶʪʲʨʘ. ʊʷ ʤʦʞʝ ʜʘ 

ʨʘʙʦʪʠ ʠ ʥʘ ʥʦʚʠʪʝ ʧʦ- ʙʲʨʟʠ ʢʦʤʧʶʪʨʠ, ʜʘ ʠʟʧʦʣʟʚʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʧʨʠʥʪʝʨʠ 

ʠ ʤʠʰʢʠ ʟʘ ʧʦ- ʫʜʦʙʥʘ ʨʘʙʦʪʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʥʘʣʠʮʝ ʚʝʜʥʘʛʘ, 

ʦʥ-ʣʘʡʥ, ʠʟʩʣʝʜʚʘʥʝʪʦ ʠ ʨʘʟʧʝʯʘʪʚʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʥʝ ʦʪʥʝʤʘ ʤʥʦʛʦ ʚʨʝʤʝ 

(ʧʦʜ 5 ʤʠʥ). ʇʨʦʛʨʘʤʘʪʘ ʧʦʜʜʲʨʞʘ ʛʦʣʷʤʘ ʙʘʟʘ ʜʘʥʥʠ, ʢʲʜʝʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʩʲʭʨʘʥʷʚʘʪ ʨʘʟʣʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʝʜʥʦ ʠ ʩʲʱʦ ʣʠʮʝ ʧʨʝʟ ʜʲʣʲʛ ʧʝʨʠʦʜ ʦʪ 

ʚʨʝʤʝ ʟʘ ʩʨʘʚʥʝʥʠʝ ʠ ʢʦʥʪʨʦʣ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ʅʘ ʝʢʨʘʥʘ ʥʘ ʤʦʥʠʪʦʨʘ 

ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʚʘʜʷʪ, ʥʘʙʣʶʜʘʚʘʪ ʠ ʩʨʘʚʥʷʚʘʪ ʜʦ 3 ʧʨʦʠʟʚʦʣʥʦ ʠʟʙʨʘʥʠ ʨʝʟʫʣʪʘʪʘ 

ʥʘ ʝʜʠʥ ʠ ʩʲʱ ʧʘʮʠʝʥʪ. ɺ ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʩʘ ʚʢʣʶʯʝʥʠ ʩʘʤʦ ʥʘʡ- ʠʥʬʦʨʤʘʪʠʚʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʥʦʚʠʪʝ ʟʘ ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʧʦʢʘʟʘʪʝʣʠ ʘʤʧʣʠʪʫʜʘ ʚ 

ʧʨʝʜʥʦ-ʟʘʜʥʘ ʠ ʩʪʨʘʥʠʯʥʘ ʧʦʩʦʢʘ, ʢʦʝʪʦ ʫʣʝʩʥʷʚʘ ʨʘʙʦʪʘʪʘ ʠ ʦʙʣʝʢʯʘʚʘ 

ʨʘʟʯʠʪʘʥʝʪʦ ʠ ʠʥʪʝʨʧʨʝʪʠʨʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʦʩʦʙʝʥʦ ʟʘ ʝʞʝʜʥʝʚʥʠ 

ʜʠʘʛʥʦʩʪʠʯʥʠ ʥʫʞʜʠ ʠ ʦʪ ʣʝʢʘʨʠ ʩ ʨʘʟʣʠʯʝʥ ʧʨʦʬʠʣ ʠ ʨʘʟʣʠʯʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ. 

ɼʨʫʛʠ ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʩʘ, ʯʝ ʧʦʣʫʯʝʥʠʪʝ ʦʙʨʘʟʠ (ʢʨʠʚʠ) ʥʘ 
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ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ ʎʊ ʤʦʛʘʪ ʜʘ ʩʝ ʫʛʦʣʝʤʷʚʘʪ ʠʣʠ ʥʘʤʘʣʷʚʘʪ, ʜʘ ʩʝ ʜʚʠʞʘʪ ʧʦ 

ʝʢʨʘʥʘ, ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʧʦʦʪʜʝʣʥʦ, ʜʘ ʩʝ ʥʘʩʣʘʛʚʘʪ ʠ ʪ. ʥ. 

ʇʦʥʘʩʪʦʷʱʝʤ ʥʠʝ ʠʟʧʦʣʟʚʘʤʝ ʠ ʜʚʝʪʝ ʧʨʦʛʨʘʤʠ, ʢʘʪʦ ʧʲʨʚʘʪʘ ʩʝ 

ʧʨʝʜʧʦʯʠʪʘ ʟʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʨʘʟʨʘʙʦʪʢʠ, ʚʪʦʨʘʪʘ- ʧʨʝʜʠʤʥʦ ʟʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʮʝʣʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʜʚʝʪʝ ʧʨʦʛʨʘʤʠ ʩʘ ʥʘʧʲʣʥʦ ʩʲʧʦʩʪʘʚʠʤʠ, ʢʦʝʪʦ ʝ ʜʦʢʘʟʘʥʦ 

ʯʨʝʟ ʤʥʦʛʦʢʨʘʪʥʦʪʦ ʪʝʩʪʫʚʘʥʝ ʥʘ ʝʜʥʠ ʠ ʩʲʱʠ ʣʠʮʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʜʚʝʪʝ 

ʧʨʦʛʨʘʤʠ. 

 

4.5. ʈʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠʪʝ ʥʘ 
ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʟʘ ʙʲʣʛʘʨʩʢʘʥʘ ʧʦʧʫʣʘʮʠʷ. 

ʆʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʟʥʘʯʝʥʠʝ ʝ, ʢʦʛʘʪʦ ʩʝ ʚʲʚʝʞʜʘ ʜʘʜʝʥ ʜʠʘʛʥʦʩʪʠʯʝʥ 

ʤʝʪʦʜ, ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʨʝʬʝʨʝʥʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʜʘʜʝʥʘ ʧʦʧʫʣʘʮʠʷ. ɽʜʠʥ ʦʪ 

ʧʨʠʥʦʩʠʪʝ ʥʘ ʪʦʟʠ ʪʨʫʜʝ, ʯʝ ʙʷʭʘ ʦʧʨʝʜʝʣʝʥʠ ʪʝʟʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʙʲʣʛʘʨʩʢʘʪʘ 

ʧʦʧʫʣʘʮʠʷ. ʊʦʚʘ ʜʘʚʘ ʮʝʥʥʠ ʜʘʥʥʠ ʥʘ ʧʨʘʢʪʠʢʫʚʘʱʠʪʝ ʣʝʢʘʨʠ ʠ ʥʘ 

ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ʚ ʝʞʝʜʥʝʚʥʘʪʘ ʠʤ ʨʘʙʦʪʘ. 

ʇʦ-ʜʦʣʫ ʚ ʪʘʙʣʠʯʝʥ ʚʠʜ ʩʘ ʜʘʜʝʥʠ ʪʝʟʠ ʨʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ, ʠʟʯʠʩʣʝʥʠ 

ʧʦ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠʢʠ. ʇʨʠʝʤʘʤʝ ʢʘʪʦ ʥʘʡ-ʙʣʠʟʢʠ ʜʦ ʧʨʘʢʪʠʢʘʪʘ ʜʘʥʥʠʪʝ ʥʘ 

ʧʘʨʘʤʝʪʨʠʯʥʠʷ ʘʥʘʣʠʟ. 

 

ʈʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ 

ʊʘʙʣ. 52 

ʇʘ

ʨʘʤʝʪʲʨ 

ʊʝʩʪ ʟʘ 

ʥʦʨʤʘʣʥʦʩʪ 

ʈʝʬʝʨʝʥʪʥʠ ʠʥʪʝʨʚʘʣʠ 

ʅʦ

ʨʤʘʣʥʠ 

ʩʪʦʡʥʦʩʪʠ 

/ʪʝʩʪ A-D/ 

ʇʨʝʦʙ

ʨʘʟʫʚʘʥʠ 

ʩʪʦʡʥʦʩʪʠ 

/ʪʝʩʪ A-D/ 

ʇʘʨʘ

ʤʝʪʨʠʯʝʥ 

ʘʥʘʣʠʟ 

ʅʝʧʘʨʘ

ʤʝʪʨʠʯʝʥ 

ʘʥʘʣʠʟ 

ʉʠ

ʛʤʘʣʥʠ 

ʦʪʢʣʦʥʝʥ

ʠ ̫

ɸ

2 

ʈ ɸ

2 

ʈ 

R 0

,914 

0

,02 

0

,39 

1

,00 

0,99 - 

1,99 

1,00 ï 

1,99 

0,9

4 ï 2,02 

Sʦ

ʪʚ 

3

,92 

0

,00 

1

,07 

0

,01 

145,4

ï661,7 

141,1-

646,0 

11

8,9-629,0 
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Sʟ

ʘʪʚ 

4

,55 

0

,00 

0

,24 

1

,00 

222,5

-988,8 

240,5-

965,5 

12

8,3-891,7 

Vʦ

ʪʚ 

4

,87 

0

,00 

2

,01 

0

,00 

4,0-

22,0 

4,1-

21,2 

2,5

-19,7 

Vʟ

ʘʪʚ 

4

,55 

0

,00 

0

,24 

1

,00 

7,4-

33,0 

8,0-

32,2 

4,3

1-29,7 

Pʟ

ʘʪʚ 

8

,32 

0

,00 

0

,53 

1

,00 

74,3-

1417,2 

---- ---

-1082,0 

D

Xʦʪʚ 

3

,81 

0

,00 

0

,30 

1

,00 

6,1-

28,4 

6,5-

30,3 

1,4

-30 

D

Xʟʘʪʚ 

6

,50 

0

,00 

0

,35 

1

,00 

7,3-

45,9 

7,1-

47,9 

-

1,1-40,6 

Dy

ʦʪʚ 

5

,16 

0

,00 

0

,15 

1

,00 

12,3-

81,4 

12,4-

68,6 

-

1,4-62,4 

Dy

ʟʘʪʚ 

3

,27 

0

,00 

0

,32 

1

,00 

14,5-

88,3 

15,3-

84,5 

4,5

-76,7 

D

Y/DXʦʪʚ 

2

,63 

0

,00 

0

,44 

1

,00 

1,0-

4,1 

0,9-4,1 0,5

-3,8 

D

Y/DXʟʘʪʚ 

3

,67 

0

,00 

0

,37 

1

,00 

1,0-

4,2 

1,2-4,2 0,6

-3,8 

D

Ycl/Dyop 

1

,54 

0

,00 

0

,37 

1

,00 

0,6-

2,6 

0,7-2,6 0,4

-2,5 

D

Xcl/Dxop 

2

,14 

0

,00 

0

,15 

1

,00 

0,6-

2,8 

0,6-2,6 0,4

-2,4 

 

ʇʦʥʘʩʪʦʷʱʝʤ ʪʝʟʠ ʨʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʚʲʚ ʚʩʠʯʢʠ ʤʝʜʠʮʠʥʩʢʠ ʟʚʝʥʘ, 

ʠʟʧʦʣʟʚʘʱʠ ʩʪʘʙʠʣʦʛʨʘʬʩʢʘʪʘ ʩʠʩʪʝʤʘ ʉʀʇ-1. 

4.6. ʉʧʝʮʠʬʠʯʥʦʩʪ ʠ ʯʫʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʦʪʜʝʣʥʠʪʝ 
ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ. 

4.6.1. ɼʝʬʠʥʠʮʠʠ 

ɿʘ ʦʮʝʥʢʘ ʥʘ ʜʘʜʝʥ ʤʝʪʦʜ ʩʝ ʠʟʧʦʣʟʚʘʪ 4 ʧʘʨʘʤʝʪ̡ ʨʘ: ʩʧʝʮʠʬʠʯʥʦʩʪ, 

ʯʫʩʪʚʠʪʝʣʥʦʩʪ, ʧʦʟʠʪʠʚʥʘ ʠ ʥʝʛʘʪʠʚʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʘ ʩʪʦʡʥʦʩʪ. 
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ɿʘ ʦʮʝʥʢʘ ʥʘ ʤʝʪʦʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʨʝʬʝʨʝʥʪʝʥ ʤʝʪʦʜ ʩ ʜʦʢʘʟʘʥʘ ʪʦʯʥʦʩʪ 

(ɿʣʘʪʝʥ ʤʝʪʦʜ). ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʧʨʦʚʝʜʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩ ʪʝʢʫʱʠʷ ʠ 

ʨʝʬʝʨʝʥʪʥʠʷ ʤʝʪʦʜ ʩʝ ʦʧʨʝʜʝʣʷʪ 4 ʢʘʪʝʛʦʨʠʠ ʦʪ ʦʙʝʢʪʠ : 

¶ ʀʩʪʠʥʩʢʠ ʧʦʣʦʞʠʪʝʣʥʠ (Tp) ï ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ 

ʢʘʪʦ ʙʦʣʥʠ ʠ ʧʦ ʜʚʘʪʘ ʤʝʪʦʜʘ; 

¶ ʌʘʣʰʠʚʦ ʧʦʣʦʞʠʪʝʣʥʠ (Fp) ï ʧʘʮʠʝʥʪʠ, ʜʠʛʥʦʩʪʠʮʠʨʘʥʠ ʢʘʪʦ 

ʙʦʣʥʠ ʧʦ ʠʟʩʣʝʜʚʘʥʠʷ ʤʝʪʦʜ, ʥʦ ʟʜʨʘʚʠ ʩʧʦʨʝʜ ʨʝʬʝʨʝʥʪʥʠʷ; 

¶ ʀʩʪʠʥʩʢʠ ʦʪʨʠʮʘʪʝʣʥʠ (Tn) ï ʧʘʮʠʝʥʪʠ, ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʢʘʪʦ 

ʟʜʨʘʚʠ ʠ ʧʦ ʜʚʘʪʘ ʤʝʪʦʜʘ; 

¶ ʌʘʣʰʠʚʦ ʦʪʨʠʮʘʪʝʣʥʠ (Fn) ï ʧʘʮʠʝʥʪʠ, ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʢʘʪʦ 

ʟʜʨʘʚʠ ʩʧʦʨʝʜ ʠʟʩʣʝʜʚʘʥʠʷ ʤʝʪʦʜ, ʥʦ ʙʦʣʥʠ ʩʧʦʨʝʜ ʨʝʬʝʨʝʥʪʥʠʷ; 

ʏʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʦʧʨʝʜʝʣʷ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʜʘʜʝʥ ʤʝʪʦʜ ʜʘ ʦʧʨʝʜʝʣʠ 

ʙʦʣʥʠʪʝ ʧʘʮʠʝʥʪʠ: 

ὛὩὲί
Ὕὴ

Ὕὴ Ὂὲ
 

ɸʢʦ ʪʝʩʪʘ ʠʤʘ ʛʦʣʷʤʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ, ʪʦ ʦʪʨʠʮʘʪʝʣʝʥ ʨʝʟʫʣʪʘʪ 

ʧʨʝʜʧʦʣʘʛʘ ʩ ʛʦʣʷʤʘ ʚʝʨʦʷʪʥʦʩʪ ʧʘʮʠʝʥʪʘ ʜʘ ʝ ʟʜʨʘʚ. ʉʧʦʨʝʜ ʪʝʦʨʠʷʪʘ, ʘʢʦ 

Ăʬʘʣʰʠʚò ʪʝʩʪ ʧʦʢʘʟʚʘ ʚʠʥʘʛʠ ʠʩʪʠʥʩʢʠ ʧʦʣʦʞʠʪʝʣʝʥ ʩʪʘʪʫʩ ʥʘ ʧʘʮʠʝʥʪʘ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʝʘʣʥʠʷ ʤʫ ʩʪʘʪʫʩ, ʱʝ ʠʤʘ 100% ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ. ɽʪʦ ʟʘʱʦ ʪʦʟʠ 

ʧʦʢʘʟʘʪʝʣ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʟʘ ʦʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʪʘ ʥʘ 

ʜʘʜʝʥ ʪʝʩʪ. 

ʉʧʝʮʠʬʠʯʥʦʩʪʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʜʘʜʝʥ ʪʝʩʪ ʜʘ ʦʪʩʝʝ 

ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ (ʟʜʨʘʚʠʪʝ ʧʘʮʠʝʥʪʠ): 

ὛὴὩὧ
Ὕὲ

Ὕὲ Ὂὴ
 

ɸʢʦ ʪʝʩʪʘ ʠʤʘ ʚʠʩʦʢʘ ʩʧʝʮʠʬʠʯʥʦʩʪ, ʧʦʣʦʞʠʪʝʣʥʠʷ ʨʝʟʫʣʪʘʪ ʧʦʢʘʟʚʘ 

ʛʦʣʷʤʘ ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʦʪʦ ʟʘʙʦʣʷʚʘʥʝ. 

ɺ ʤʝʜʠʮʠʥʘʪʘ ʪʝʩʪ ʩ ʚʠʩʦʢʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʩʝ ʠʟʧʦʣʟʘ ʟʘ ʦʪʩʷʚʘʥʝ ʥʘ 

ʧʘʮʠʝʥʪʠʪʝ ʩʲʩ ʟʘʙʦʣʷʚʘʥʝ, ʜʦʢʘʪʦ ʪʝʩʪ ʩ ʚʠʩʦʢʘ ʩʧʝʮʠʬʠʯʥʦʩʪ ï ʟʘ ʦʪʩʷʚʘʥʝ ʥʘ 

ʟʜʨʘʚʠʪʝ ʧʘʮʠʝʥʪʠ. 

ʇʦʣʦʞʠʪʝʣʥʘ (PPV) ʠ ʦʪʨʠʮʘʪʝʣʥʘ (NPV)  ʧʨʦʛʥʦʟʥʘ ʩʪʦʡʥʦʩʪ: 
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ὖὖὠ
Ὕὴ

Ὕὴ Ὂὴ
             ὔὖὠ

Ὕὲ

Ὕὲ Ὂὲ
 

ʊʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʦʮʝʥʢʘ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʪʘ ʥʘ ʤʝʪʦʜʘ ʩʧʨʷʤʦ 

ʨʝʬʝʨʝʥʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʜʘʜʝʥʘ ʧʦʧʫʣʘʮʠʷ. 

4.6.2. ʆʮʝʥʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ 

ʆʙʦʙʱʝʥʠʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʧʨʠ ʮʝʥʪʨʘʣʥʠ, ʧʝʨʠʬʝʨʥʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʥʠ ʥʘʨʫʰʝʥʠʷ - ʥʘʡ ʛʦʣʷʤʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʪʝʩʪʘ ʠʤ ʢʦʝʠʮʠʝʥʪʘ 

ʥʘ ʈʦʤʙʝʨʛ ʟʘ ʧʘʮʠʝʥʪʠ ʩ ʬʫʥʢʮʠʦʥʘʣʥʠ ʥʘʨʫʰʝʥʠ ̫ (55), ʩʣʝʜʚʘʥʠ ʦʪ ʪʝʟʠ ʩ 

ʮʝʥʪʨʘʣʥʠ (53). 

 

  Min Max 

̇
͔
ͤ
ͭ
ͪ
͊
͡
ͤ
͙

 

Sensitivity Specificity PPV NPV 

Rq 1 2 46,34% 96,34% 91,94% 66,58% 

Sop 145 660 17,89% 95,60% 78,57% 56,37% 

Vop 4 22 17,89% 97,07% 84,62% 56,75% 

Scl 222 990 32,93% 95,60% 87,10% 61,27% 

Vcl 7 33 32,93% 96,34% 89,01% 61,45% 

dYop/dXop 1 4 11,04% 94,67% 66,67% 52,46% 

dYcl/dXcl 1 4 7,45% 95,86% 63,16% 52,09% 

dYcl/dYop 0,6 2,6 14,91% 95,86% 77,42% 54,18% 

dXcl/dXop 0,6 2,8 18,63% 95,27% 78,95% 55,14% 

ʊʘʙʣ. 53 ʎʝʥʪʨʘʣʥʠ ʥʘʨʫʰʝʥʠʷ 

 

  Min Max 

˽
͔
ͪ
͙
ͺ
͔
ͪ
ͤ
͙

 

Sensitivity Specificity PPV NPV 

Rq 1 2 37,80% 96,34% 93,38% 46,87% 

Sop 145 660 9,38% 95,60% 74,47% 56,43% 

Vop 4 22 8,58% 97,07% 80,00% 56,27% 

Scl 222 990 19,30% 95,60% 85,71% 53,56% 

Vcl 7 33 19,30% 96,34% 87,80% 53,37% 

dYop/dXop 1 4 8,85% 94,67% 71,88% 59,70% 

dYcl/dXcl 1 4 8,85% 95,86% 76,67% 59,40% 

dYcl/dYop 0,6 2,6 12,31% 95,86% 82,05% 58,46% 

dXcl/dXop 0,6 2,8 10,38% 95,27% 77,14% 59,14% 

ʊʘʙʣ. 54 ʇʝʨʠʬʝʨʥʠ ʥʘʨʫʰʝʥʠʷ 

 

  Min Max 

̅
ͯ
ͤ
͟
ͼ
͙
ͦ
ͤ
͊

͡
ͤ
͙ 

Sensitivity Specificity PPV NPV 

Rq 1 2 53,70% 96,34% 74,36% 8,68% 

Sop 145 660 27,78% 95,60% 55,56% 13,00% 

Vop 4 22 27,78% 97,07% 65,22% 12,83% 
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Scl 222 990 20,37% 95,60% 47,83% 14,14% 

Vcl 7 33 20,37% 96,34% 52,38% 14,05% 

dYop/dXop 1 4 12,90% 94,67% 30,77% 14,44% 

dYcl/dXcl 1 4 6,45% 95,86% 22,22% 15,18% 

dYcl/dYop 0,6 2,6 6,45% 95,86% 22,22% 15,18% 

dXcl/dXop 0,6 2,8 6,45% 95,27% 20,00% 15,26% 

ʊʘʙʣ. 55 ʌʫʥʢʮʠʦʥʘʣʥʠ ʥʘʨʫʰʝʥʠʷ 

 

ʉʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʧʨʘʤʝʪʨʠʪʝ ʟʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʛʨʫʧʘ  

  Min Max 

˻
͋
΅
ͦ 

Sensitivity Specificity PPV NPV 

Rq 1 2 42,20% 96,34% 96,60% 40,34% 

Sop 145 660 13,97% 95,60% 88,68% 31,07% 

Vop 4 22 13,52% 97,07% 91,92% 31,29% 

Scl 222 990 24,37% 95,60% 93,18% 33,90% 

Vcl 7 33 24,37% 96,34% 94,25% 34,07% 

dYop/dXop 1 4 9,91% 94,67% 83,33% 28,12% 

dYcl/dXcl 1 4 8,19% 95,86% 84,09% 28,08% 

dYcl/dYop 0,6 2,6 12,83% 95,86% 89,23% 29,14% 

dXcl/dXop 0,6 2,8 13,05% 95,27% 88,06% 29,06% 
ʊʘʙʣ.  56 

 

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʥʘʧʨʘʚʝʥʠʪʝ ʠʟʯʠʩʣʝʥʠʷ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʶʯʠ: 

ʆʪ ʚʩʠʯʢʠ ʠʟʯʠʩʣʝʥʠ ʢʦʝʬʠʮʠʝʥʪʠ, ʪʦʟʠ ʥʘ ʈʦʤʙʝʨʛ ʠʤʘ ʥʘʡ-ʛʦʣʷʤʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʪʦʡʥʦʩʪ. ʉʧʦʨʝʜ ʥʝʛʦʚʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʩ ʥʘʡ-ʛʦʣʷʤʘ ʚʝʨʦʷʪʥʦʩʪ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʧʦʣʦʞʠ ʥʘʣʠʯʠʝ ʥʘ ʥʘʨʫʰʝʥʠʝ ʚ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ɿʘ 

ʩʲʞʘʣʝʥʠʝ, ʥʝʛʦʚʘʪʘ ʩʨʝʜʥʘ ʩʧʝʮʠʬʠʯʥʦʩʪ - ʦʢʦʣʦ 40% - ʧʨʝʜʧʦʣʘʛʘ ʥʘʣʠʯʠʝ ʥʘ 

ʛʦʣʷʤʘ ʛʨʝʰʢʘ (ʙʦʣʝʥ ʧʘʮʠʝʥʪ ʜʘ ʩʝ ʤʘʨʢʠʨʘ ʢʘʪʦ ʟʜʨʘʚ). ɺ ʪʘʢʠʚʘ ʩʣʫʯʘʠ ʪʨʷʙʚʘ 

ʜʘ ʩʠ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʙʲʨʟʦ ʥʘʩʪʲʧʚʘʱʠʪʝ ʧʦʮʝʩʠ ʥʘ ʢʦʤʧʝʥʩʘʮʠʷ, ʦʩʦʙʝʥʦ ʧʨʠ 

ʧʝʨʠʬʝʨʥʠ ʚʝʩʪʠʙʫʣʘʨʥʠ ʜʠʩʬʫʥʢʮʠʠ. 

ʇʨʠ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʟʘʙʦʣʷʚʘʥʠʷ ʪʦʡ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʟʘ ʧʘʮʠʝʥʪʠ ʩ 

ʚʝʩʪʠʙʫʣʦʧʘʪʠʠ ʠ ʧʦʟʠʮʠʦʥʥʠ ʩʠʥʜʨʦʤʠ. ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ ʪʠʧʦʚʝ ʟʘʙʦʣʷʚʘʥʠʷ ʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʠʣʦʞʠʤ ʧʦʨʘʜʠ ʥʠʩʢʘʪʘ ʤʫ ʩʧʝʮʠʬʠʯʥʦʩʪ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ï ʘʢʦ ʜʘʜʝʥ ʧʘʮʠʝʥʪ ʧʦʧʘʜʥʝ ʚ ʘʙʥʦʨʤʥʠʪʝ ʛʨʘʥʠʮʠ, 

ʦʧʨʝʜʝʣʝʥʠ ʚ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ, ʪʦ ʥʝ ʤʦʞʝ ʩʲʩ ʩʠʛʫʨʥʦʩʪ ʜʘ ʩʝ ʧʨʠʝʤʝ ʥʘʣʠʯʠʝ ʥʘ 

ʥʘʨʫʰʝʥʠʝ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʬʫʥʢʮʷ, ʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʜʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʧʦʪʚʲʨʞʜʝʥʠʝ ʥʘ ʜʠʘʛʥʦʟʘʪʘ. ʇʨʠ ʥʘʣʠʯʠʝ ʥʘ ʦʪʨʠʮʘʪʝʣʝʥ 

ʨʝʟʫʣʪʘʪ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʧʦʣʦʞʠ ʦʪʩʲʩʪʚʠʝ ʥʘ ʥʘʨʫʰʝʥʠʝ.     
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4.7. ʉʧʝʮʠʬʠʯʥʦʩʪ ʠ ʯʫʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʤʝʪʦʜʘ ʧʨʠ 
ʨʘʟʣʠʯʥʠʪʝ ʬʦʨʤʠ ʥʘ ʧʝʨʠʬʝʨʥʠ ʠ ʮʝʥʪʨʘʣʥʠ ʚʝʩʪʠʙʫʣʘʨʥʠ 
ʟʘʙʦʣʷʚʘʥʠʷ. 

ɿʘ ʜʘ ʩʝ ʧʦʜʙʝʨʘʪ ʧʨʠʣʦʞʠʤʠʪʝ ʧʘʨʘʤʝʪʨʠ ʟʘ ʦʮʝʥʢʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ 

ʧʘʮʠʝʥʪʘ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʪʝʭʥʠʪʝ ʩʧʝʮʠʬʠʯʥʦʩʪ ʠ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʧʨʠ 

ʢʦʥʢʨʝʪʥʠʪʝ ʥʦʟʦʣʦʛʠʯʥʠ ʝʜʠʥʠʮʠ. ʇʦ-ʜʦʣʫ ʩʘ ʜʘʜʥʠ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʪʝʟʠ 

ʧʘʨʘʤʝʪʨʠ ʧʨʠ ʩʲʦʪʚʝʥʪʠ ʚʠʜʦʚʝ ʧʘʪʦʣʦʛʠʷ. 

ɺʝʩʪʠʙʫʣʦʧʘʪʠʠ. ʇʨʠ ʦʮʝʥʢʘ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʩʝ ʚʠʞʜʘ, ʯʝ ʢʦʝʬʠʮʠʝʥʪʘ 

ʥʘ ʈʦʤʙʝʨʛ (Rq) ʝ ʩ ʥʘʡ-ʚʠʩʦʢʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ; ʩʧʝʮʠʬʠʯʥʦʩʪʪʘ ʟʘ ʚʩʠʯʢʠ 

ʦʮʝʥʷʚʘʥʠ ʢʦʝʬʠʮʠʝʥʪʠ ʝ ʥʘʜ 95%, ʢʦʝʪʦ ʧʦʢʘʟʚʘ, ʯʝ ʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʟʘ 

ʦʪʩʷʚʘʥʝ ʥʘ ʟʜʨʘʚʠʪʝ ʧʘʮʠʝʥʪʠ. 
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      Min  Max Sensitivity Specificity PPV NPV 

Rq 1 2 39,49% 96,34% 86,11% 26,54% 

Sop 145 660 7,01% 95,60% 47,83% 35,87% 

Vop 4 22 18,47% 97,07% 78,38% 32,57% 

Scl 222 990 7,01% 95,60% 47,83% 35,87% 

Vcl 7 33 18,47% 96,34% 74,36% 32,74% 

dYop/dXop 1 4 29,94% 94,67% 83,93% 40,74% 

dYcl/dXcl 1 4 30,57% 95,86% 87,27% 40,22% 

dYcl/dYop 0,6 2,6 29,94% 95,86% 87,04% 40,44% 

dXcl/dXop 0,6 2,8 28,66% 95,27% 84,91% 41,03% 

 

ʊʘʙʣ. 57 

ʃʘʙʠʨʠʥʪʦʧʘʪʠʠ ï ʧʨʠ ʪʦʟʠ ʪʠʧ ʟʘʙʦʣʷʚʘʥʠʷ ʦʪʥʦʚʦ ʩ ʥʘʡ-ʚʠʩʦʢʘ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʝ Rq; ʦʩʪʘʥʘʣʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ʩʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʠʣʦʞʠʤʠ 

ʧʦʨʘʜʠ ʥʠʩʢʘʪʘ ʠʤ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ. 
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      Min  Max Sensitivity Specificity PPV NPV 

Rq 1 2 43,06% 96,34% 75,61% 13,49% 

Sop 145 660 16,67% 95,60% 50,00% 18,69% 

Vop 4 22 27,78% 97,07% 71,43% 16,40% 

Scl 222 990 16,67% 95,60% 50,00% 18,69% 

Vcl 7 33 27,78% 96,34% 66,67% 16,51% 

dYop/dXop 1 4 14,71% 94,67% 35,71% 15,34% 

dYcl/dXcl 1 4 8,82% 95,86% 30,00% 16,06% 

dYcl/dYop 0,6 2,6 23,53% 95,86% 53,33% 13,83% 

dXcl/dXop 0,6 2,8 29,41% 95,27% 55,56% 12,97% 

ʊʘʙʣ. 58 
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ʆʪʠʪʠ ï ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʝ ʥʝʧʨʠʣʦʞʠʤʘ ʟʘ ʥʦʟʦʣʦʛʠʯʥʘ ʜʠʘʛʥʦʟʘ ʧʨʠ 

ʪʦʟʠ ʪʠʧ ʟʘʙʦʣʷʚʘʥʝ ï ʥʠʪʦ ʝʜʠʥ ʦʪ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʝ ʝ ʥʘʜ ʢʨʠʪʠʯʥʠʷ ʤʠʥʠʤʫʤ 

ʦʪ 40%. 
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      Min  Max Sensitivity Specificity PPV NPV 

Rq 1 2 13,64% 96,34% 23,08% 6,74% 

Sop 145 660 0,00% 95,60% 0,00% 7,77% 

Vop 4 22 4,55% 97,07% 11,11% 7,34% 

Scl 222 990 0,00% 95,60% 0,00% 7,77% 

Vcl 7 33 4,55% 96,34% 9,09% 7,39% 

dYop/dXop 1 4 0,00% 94,67% 0,00% 6,43% 

dYcl/dXcl 1 4 0,00% 95,86% 0,00% 6,36% 

dYcl/dYop 0,6 2,6 9,09% 95,86% 12,50% 5,81% 

dXcl/dXop 0,6 2,8 0,00% 95,27% 0,00% 6,40% 

ʊʘʙʣ. 59 

 

 

ɹʦʣʝʩʪ ʥʘ ʄʝʥʠʝʨ ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʛʨʝʰʢʘ ʧʨʠ ʪʦʟʠ ʪʠʧ ʟʘʙʦʣʷʚʘʥʝ ʝ 

ʦʪʥʦʩʦʪʝʣʥʦ ʚʠʩʦʢʘ (PPV < 50%), ʢʦʝʪʦ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʧʦ-ʥʠʩʢʘʪʘ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʧʨʘʚʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʦʟʠ ʪʝʩʪ ʥʝʜʦʩʪʦʚʝʨʥʠ ï ʢʘʪʦ ʨʝʟʫʣʪʘʪ 

ʦʪʥʦʚʦ ʩʝ ʧʨʠʝʤʘ, ʯʝ ʝ ʥʝʧʨʠʣʦʞʠʤ ʟʘ ʩʧʝʮʠʬʠʯʥʘ ʜʠʘʛʥʦʟʘ. 
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      Min  Max Sensitivity Specificity PPV NPV 

Rq 1 2 36,36% 96,34% 44,44% 5,05% 

Sop 145 660 9,09% 95,60% 14,29% 7,12% 

Vop 4 22 27,27% 97,07% 42,86% 5,69% 

Scl 222 990 9,09% 95,60% 14,29% 7,12% 

Vcl 7 33 27,27% 96,34% 37,50% 5,73% 

dYop/dXop 1 4 0,00% 94,67% 0,00% 8,57% 

dYcl/dXcl 1 4 6,67% 95,86% 12,50% 7,95% 

dYcl/dYop 0,6 2,6 33,33% 95,86% 41,67% 5,81% 

dXcl/dXop 0,6 2,8 13,33% 95,27% 20,00% 7,47% 

ʊʘʙʣ. 60 

 

 

ʇʦʟʠʮʠʦʥʥʠ ï ʧʨʠ ʧʦʟʠʮʦʥʥʠʷʪ ʩʠʥʜʨʦʤ Rq  ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʪʩʷʚʘʥʝ ʥʘ ʙʦʣʥʠʪʝ ʧʘʮʠʝʥʪʠ; ʦʩʪʘʥʘʣʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ʩʘ 

ʩʨʘʚʥʠʪʝʣʥʦ ʥʝʠʥʬʦʨʤʘʪʠʚʥʠ. 
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  Min  Max Sensitivity Specificity PPV NPV 

Rq 1 2 40,68% 96,34% 70,59% 11,74% 

Sop 145 660 8,47% 95,60% 29,41% 17,14% 

Vop 4 22 13,56% 97,07% 50,00% 16,14% 

Scl 222 990 8,47% 95,60% 29,41% 17,14% 

Vcl 7 33 13,56% 96,34% 44,44% 16,24% 

dYop/dXop 1 4 5,88% 94,67% 25,00% 23,08% 

dYcl/dXcl 1 4 9,80% 95,86% 41,67% 22,12% 

dYcl/dYop 0,6 2,6 5,88% 95,86% 30,00% 22,86% 

dXcl/dXop 0,6 2,8 7,84% 95,27% 33,33% 22,60% 

ʊʘʙʣ. 61 

 

 

ʆʪʦʩʢʣʝʨʦʟʘ ï ʧʨʠ ʪʦʚʘ ʟʘʙʦʣʷʚʘʥʝ Rq ʠʤʘ ʥʘʡ-ʚʠʩʦʢʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ, 

ʪʦ ʪʦʯʥʦʩʪʪʘ ʥʘ ʧʨʝʜʚʠʞʜʘʥʝ ʝ ʧʦ-ʥʠʩʢʘ. 
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      Min  Max Sensitivity Specificity PPV NPV 

Rq 1 2 45,45% 96,34% 50,00% 4,36% 

Sop 145 660 18,18% 95,60% 25,00% 6,45% 

Vop 4 22 22,73% 97,07% 38,46% 6,03% 

Scl 222 990 18,18% 95,60% 25,00% 6,45% 

Vcl 7 33 22,73% 96,34% 33,33% 6,07% 

dYop/dXop 1 4 11,76% 94,67% 18,18% 8,57% 

dYcl/dXcl 1 4 5,88% 95,86% 12,50% 8,99% 

dYcl/dYop 0,6 2,6 17,65% 95,86% 30,00% 7,95% 

dXcl/dXop 0,6 2,8 5,88% 95,27% 11,11% 9,04% 

ʊʘʙʣ. 62 

 

ʉʣʫʭʦʚʠ ʥʝʚʨʠʪʠ ïʦʪʥʦʚʦ ʥʠʪʦ ʝʜʠʥ ʦʪ ʧʘʨʘʤʝʪʨʠʪʝ ʥʷʤʘ ʜʦʩʪʘʪʲʯʥʘ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʟʘ ʜʘ ʩʝ ʜʠʘʛʥʦʩʪʠʮʠʨʘ ʪʦʚʘ ʟʘʙʦʣʷʚʘʥʝ. 

   

ʉ
ʣ
ʫ
ʭ
ʦ
ʚ
 
ʥ
ʝ
ʚ
ʨ
ʠ
ʪ

 

      Min  Max Sensitivity Specificity PPV NPV 

Rq 1 2 15,79% 96,34% 23,08% 5,73% 

Sop 145 660 0,00% 95,60% 0,00% 6,79% 

Vop 4 22 15,79% 97,07% 27,27% 5,69% 

Scl 222 990 0,00% 95,60% 0,00% 6,79% 

Vcl 7 33 15,79% 96,34% 23,08% 5,73% 

dYop/dXop 1 4 10,00% 94,67% 10,00% 5,33% 

dYcl/dXcl 1 4 0,00% 95,86% 0,00% 5,81% 

dYcl/dYop 0,6 2,6 0,00% 95,86% 0,00% 5,81% 

dXcl/dXop 0,6 2,8 0,00% 95,27% 0,00% 5,85% 

ʊʘʙʣ. 63 
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ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʥʘʧʨʘʚʝʥʠʪʝ ʠʟʯʠʩʣʝʥʠʷ  ʘʥʘʣʠʟ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʶʯʠ: 

ʆʪ ʚʩʠʯʢʠ ʠʟʯʠʩʣʝʥʠ ʢʦʝʬʠʮʠʝʥʪʠ, ʪʦʟʠ ʥʘ ʈʦʤʙʝʨʛ ʠʤʘ ʥʘʡ-ʛʦʣʷʤʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʪʦʡʥʦʩʪ ʟʘ ʜʘ ʩʝ ʧʨʝʜʧʦʣʦʞʠ ʥʘʣʠʯʠʝ ʥʘ ʥʘʨʫʰʝʥʠʝ ʚ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʥʝʛʦʚʘʪʘ ʩʨʝʜʥʘ ʩʧʝʮʠʬʠʯʥʘʩʪ (ʦʢʦʣʦ 40%) 

ʧʨʝʜʧʦʣʘʛʘ ʥʘʣʠʯʠʝ ʥʘ ʛʦʣʷʤʘ ʛʨʝʰʢʘ (ʙʦʣʝʥ ʧʘʮʠʝʥʪ ʜʘ ʩʝ ʤʘʨʢʠʨʘ ʢʘʪʦ ʟʜʨʘʚ). 

ʇʨʠ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʟʘʙʦʣʷʚʘʥʠʷ ʪʦʡ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʥʘʡ-ʛʦʣʷʤ 

ʫʩʧʝʭ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʚʝʩʪʠʙʫʣʦʧʘʪʠʠ ʠ ʧʨʠ ʙʦʣʝʩʪʪʘ ʥʘ ʄʝʥʠʝʨ. ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ 

ʪʠʧʦʚʝ ʟʘʙʦʣʷʚʘʥʠʷ ʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʠʣʦʞʠʤ ʟʘ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʩʧʝʮʠʬʠʯʥʘ 

ʜʠʘʛʥʦʟʘ ʧʦʨʘʜʠ ʥʠʩʢʘʪʘ ʤʫ ʩʧʝʮʠʬʠʯʥʦʩʪ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ï ʘʢʦ ʜʘʜʝʥ ʧʘʮʠʝʥʪ ʧʦʧʘʜʥʝ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ 

ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ, ʦʧʨʝʜʝʣʝʥʠ ʚ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ, ʪʦ ʥʝ ʤʦʞʝ ʩʲʩ ʩʠʛʫʨʥʦʩʪ ʜʘ ʩʝ 

ʧʨʠʝʤʝ ʥʘʣʠʯʠʝ ʥʘ ʥʘʨʫʰʝʥʠʝ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʬʠʥʢʮʷ, ʘ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʧʨʦʚʝʜʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʧʦʪʚʲʨʞʜʝʥʠʝ ʥʘ ʜʠʘʛʥʦʟʘʪʘ. ʇʨʠ 

ʥʘʣʠʯʠʝ ʥʘ ʦʪʨʠʮʘʪʝʣʝʥ ʨʝʟʫʣʪʘʪ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʧʦʣʦʞʠ ʦʪʩʲʩʪʚʠʝ ʥʘ 

ʥʘʨʫʰʝʥʠʝ.     

4.8. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʜʠʘʛʥʦʩʪʠʯʥʠ ʤʦʜʝʣʠ ʟʘ 
ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʨʘʟʣʠʥʠʪʝ ʪʠʧʦʚʝ ʧʘʪʦʣʦʛʠʷ. 

 

ʇʨʘʚʝʥʠ ʩʘ ʨʝʜʠʮʘ ʦʧʠʪʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʜʘ ʩʝ 

ʩʠʩʪʝʤʘʪʠʟʠʨʘʪ ʩʧʦʨʝʜ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʥʷʢʦʠ ʧʦʢʘʟʘʪʝʣʠ, ʜʘ ʩʝ ʦʧʠʰʘʪ ʥʷʢʦʠ 

ñʤʦʜʝʣʠò, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ(16), ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʦʧʨʝʜʝʣʝʥʠ 

ʥʦʟʦʣʦʛʠʯʥʠ ʝʜʠʥʠʮʠ ʠʣʠ ʜʘ ʩʝ ʩʨʘʚʥʷʪ ʩ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʷʢʦʠ ʨʫʪʠʥʥʠ 

ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʠ ʪʝʩʪʦʚʝ (ʥʘʧʨʠʤʝʨ ENG, 19). ʅʘʡ-ʦʙʱʦʪʦ ʟʘʢʣʶʯʝʥʠʝ ʝ, ʯʝ 

ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʝ ʮʝʥʝʥ ʤʝʪʦʜ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʚʝʩʪʠʙʫʣʘʨʝʥ ʜʝʬʠʮʠʪ ʜʦʨʠ 

ʧʨʠ ʥʷʢʦʠ ʧʘʮʠʝʥʪʠ ʙʝʟ ʦʪʢʣʦʥʝʥʠʷ ʚʲʚ VOR, ʥʦ ʚʩʝ ʧʘʢ ʧʨʝʜʦʩʪʘʚʷ ʧʦ-ʩʢʦʨʦ 

ʜʦʧʲʣʥʠʪʝʣʥʘ, ʦʪʢʦʣʢʦʪʦ ʦʩʥʦʚʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʜʠʩʬʫʥʢʮʠʷ. 

ʉʪʘʪʠʯʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʝ ʧʦ-ʯʫʚʩʪʚʠʪʝʣʥʘ ʧʨʠ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʧʝʨʠʬʝʨʥʘ 

ʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ, ʦʪʢʦʣʢʦʪʦ ʜʠʥʘʤʠʯʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ. ʆʩʦʙʝʥʦ 

ʮʝʥʥʠ ʩʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʜʘʥʥʠ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʢʦʤʧʝʥʩʘʮʠʷ ʥʘ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. 

ʀʥʪʝʨʝʩʥʠ ʩʘ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠʪʝ ʜʘʥʥʠ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ 

ʟʘʙʦʣʷʚʘʥʠʷ. ʅʠʝ ʠʟʩʣʝʜʚʘʭʤʝ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʧʨʠ ʧʝʨʠʬʝʨʥʘ 

ʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ. ʆʩʦʙʝʥʦ ʚʘʞʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʧʲʣʥʘ 
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(ʜʚʫʩʪʨʘʥʥʘ) ʚʝʩʪʠʙʫʣʘʨʥʘ ʘʨʝʬʣʝʢʩʠ,̫ ʟʘʱʦʪʦ ʪʝ ʥʘʡ-ʪʦʯʥʦ ʦʪʨʘʟʷʚʘʪ ʚʣʠʷʥʠʝʪʦ 

ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ ʚʲʨʭʫ ʩʪʘʪʠʯʥʦʪʦ ʨʘʚʥʦʚʝʩʠʝ. ʅʠʝ, ʢʘʢʪʦ ʠ ʧʦʚʝʯʝʪʦ 

ʘʚʪʦʨʠ ʥʝ ʦʪʢʨʠʚʘʤʝ ʧʘʪʦʣʦʛʠʯʥʠ ʜʘʥʥʠ ʧʨʠ ʩʪʘʪʠʯʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʥʘ 

ʧʘʮʠʝʥʪʠ ʚ ʢʦʤʧʝʥʩʠʨʘʥ ʩʪʘʜʠʡ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʣʠʮʘʪʘ ʩʲʩ ʟʘʛʫʙʝʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ 

ʬʫʥʢʮʠʷ ʫʧʦʪʨʝʙʷʚʘʪ ʤʥʦʛʦ ʧʦʚʝʯʝ ʝʥʝʨʛʠʷ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʠʟʧʨʘʚʝʥʦʪʦ 

ʧʦʣʦʞʝʥʠʝ ʥʘ ʪʷʣʦʪʦ ʠ ʩʘ ʤʥʦʛʦ ʧʦ-ʟʘʚʠʩʠʤʠ ʦʪ ʟʨʠʪʝʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. 

ʀʟʚʦʜʲʪ ʪʫʢ ʝ, ʯʝ ʧʲʣʥʘʪʘ ʟʘʛʫʙʘ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʬʫʥʢʮʠʷ ʥʝ ʫʚʨʝʞʜʘ ʟʥʘʯʠʤʦ 

ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʩʣʝʜ ʜʦʩʪʠʛʘʥʝ ʥʘ ʢʦʤʧʝʥʩʘʮʠʷ. ɼʦʨʠ ʠ ʩʲʩ ɿʆ 

ʦʪʢʣʦʥʝʥʠʷʪʘ ʥʘ ʎʊ ʩʝ ʫʚʝʣʠʯʘʚʘʪ ʟʥʘʯʠʤʦ ʩʘʤʦ ʧʨʠ ʥʷʢʦʠ ʧʘʮʠʝʥʪʠ, ʢʦʝʪʦ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʝ ʢʘʪʦ ʙʝʣʝʛ ʥʘ ʫʚʨʝʜʝʥʘ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʘ ʘʬʝʨʝʥʪʘʮʠʷ. ɺ 

ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʧʨʠ ɿʆ ʧʘʮʠʝʥʪʠʪʝ ʩ ʚʝʩʪʠʙʫʣʘʨʥʘ ʘʨʝʬʣʝʢʩʠʷ ʟʘʚʠʩʷʪ ʠʟʮʷʣʦ ʦʪ 

ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʘʪʘ ʩʠʩʪʝʤʘ, ʥʦ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʪʦʚʘ ʝ ʥʘʧʲʣʥʦ ʜʦʩʪʘʪʲʯʥʦ. 

ʉʣʝʜ ʣʘʙʠʨʠʥʪʝʢʪʦʤʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦʚʠʰʝʥ ʪʦʥʫʩ ʥʘ ʩʢʝʣʝʪʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ 

ʚʲʚ ʚʨʲʟʢʘ ʩ ʦʞʠʚʝʥʠʪʝ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʠ ʨʝʬʣʝʢʩʠ. ʇʘʮʠʝʥʪʠ ʩ ʜʚʫʩʪʨʘʥʥʘ 

ʘʨʝʬʣʝʢʩʠʷ ʧʦʢʘʟʚʘʪ ʧʦʚʠʰʝʥʠ ʦʩʮʠʣʘʮʠʠ ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ ʧʦʩʦʢʘ ʩ 

ʧʝʨʠʦʜʠʯʥʦʩʪ 0,4Hz. ʇʦʜʦʙʥʘ ʢʘʨʪʠʥʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʪʨʘʚʤʠ ʥʘ 

ʩʪʚʦʣʘ ʥʘ ʤʦʟʲʢʘ. ʉʧʦʨʝʜ ʥʘʰʠʪʝ ʜʘʥʥʠ, ʧʦʜʦʙʥʦ ʥʘ ʨʫʟʫʣʪʘʪʠʪʝ ʥʘ Diener et al. 

(67) ʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠ ʧʨʦʤʝʥʠ ʩ ʦʪʚʦʨʝʥʠ ʠ ʟʘʪʚʦʨʝʥʠ ʦʯʠ ʧʨʠ 

ʚʝʩʪʠʙʫʣʘʨʝʥ ʜʝʬʠʮʠʪ ʠ ʥʘʩʪʲʧʠʣʘ ʢʦʤʧʝʥʩʘʮʠʷ. ɸʢʦ ʪʘʢʠʚʘ ʣʠʮʘ ʦʙʘʯʝ ʙʲʜʘʪ 

ʧʦʩʪʘʚʝʥʠ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʝʥʟʦʨʝʥ ʢʦʥʬʣʠʢʪ, ʪʦ ʨʘʚʥʦʚʝʩʠʝʪʦ ʩʠʣʥʦ ʩʝ ʫʚʨʝʞʜʘ 

ʜʦ ʩʪʝʧʝʥ ʟʘʣʠʪʘʥʝ ʠ ʧʘʜʘʥʝ.  

ʇʨʠ ʝʜʥʦʩʪʨʘʥʝʥ ʚʝʩʪʠʙʫʣʘʨʝʥ ʜʝʬʠʮʠʪ ʠʣʠ ʘʨʝʬʣʝʢʩʠʷ ʚ ʢʦʤʧʝʥʩʠʨʘʥ 

ʩʪʘʜʠʡ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʥʦʨʤʘʣʥʠ ʩʪʘʙʠʣʦʛʨʘʤʠ. ɿʘ ʮʝʣʠʪʝ ʥʘ 

ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʤʝ ʧʘʨʘʤʝʪʨʠʪʝ ʩʢʦʨʦʩʪ, ʘʤʧʣʠʪʫʜʘ ʥʘ 

ʦʪʢʣʦʥʝʥʠʷʪʘ ʠ Rq. ɺ ʦʩʪʨʠʪʝ ʩʪʘʜʠʠ ʝ ʥʘʣʠʮʝ ʷʩʥʦ ʠʟʨʘʟʝʥʘ ʪʝʥʜʝʥʮʠʷ ʟʘ 

ʦʪʢʣʦʥʝʥʠʷ ʢʲʤ ʟʘʩʝʛʥʘʪʘʪʘ ʩʪʨʘʥʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʥʠʩʪʘʛʲʤ. ʇʨʠ 

ʪʝʩʪʦʚʝ 5 ʠ 6 (ʧʦ Norre) ʧʘʮʠʝʥʪʠʪʝ ʪʨʫʜʥʦ ʧʘʟʷʪ ʨʘʚʥʦʚʝʩʠʝ ʠ ʦʙʠʢʥʦʚʝʥʦ ʧʘʜʘʪ 

(ʚʝʩʪʠʙʫʣʘʨʥʘ ʬʦʨʤʫʣʘ). ʊʦʚʘ ʧʦʢʘʟʚʘ, ʯʝ ʧʘʮʠʝʥʪʠʪʝ ʥʝ ʤʦʛʘʪ ʜʘ ʧʦʜʜʲʨʞʘʪ 

ʨʘʚʥʦʚʝʩʠʝ ʨʘʟʯʠʪʘʡʢʠ ʝʜʠʥʩʪʚʝʥʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʩʠʩʪʝʤʘ. 

ʇʨʦʮʝʩʠʪʝ ʥʘ ʢʦʤʧʝʥʩʘʮʠʷ ʤʦʛʘʪ ʜʘ ʧʨʦʤʝʥʷʪ ʪʘʟʠ ʢʘʨʪʠʥʘ. ʇʨʠ ʚʝʩʪʠʙʫʣʘʨʥʠʷ 

ʥʝʚʨʦʥʠʪ ʩʠʣʥʦ ʥʘʨʘʩʪʚʘ Rq. ʉ ʧʦʤʦʱʪʘ ʥʘ ʬʠʩʪʫʣʝʥ ʪʝʩʪ, ʧʨʠʣʦʞʝʥ ʚʲʨʭʫ 

ʧʣʘʪʬʦʨʤʘʪʘ, ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʤʦʞʝ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʝʨʠʣʠʤʬʥʘ 

ʬʠʩʪʫʣʘ ʧʨʠ ʭʨʦʥʠʯʥʠʪʝ ʦʪʠʪʠ. ɼʠʘʛʥʦʩʪʠʯʥʘʪʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʥʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʟʘ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʝʜʥʦʩʪʨʘʥʥʠʷ ʚʝʩʪʠʙʫʣʘʨʝʥ ʜʝʬʠʮʠʪ ʩʠʣʥʦ 
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ʥʘʨʘʩʪʚʘ ʧʨʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʪ. ʥʘʨ. ñʩʝʥʟʠʪʠʚʠʨʘʱʠò ʪʝʭʥʠʢʠ (ʥʘʧʨʠʤʝʨ 

ʨʘʟʢʣʘʱʘʥʝ ʥʘ ʛʣʘʚʘʪʘ, ʧʦʩʪʘʚʷʥʝʪʦ ʠ ʚ ʤʘʢʩʠʤʘʣʥʘ ʜʦʨʟʘʣʥʘ ʬʣʝʢʩʠʷ ʠ ʜʨ.). 

ʇʨʠ ʤʝʥʠʝʨʦʚʘʪʘ ʙʦʣʝʩʪ, ʢʦʷʪʦ ʝ ʤʦʜʝʣ ʥʘ ʭʨʦʥʠʯʥʘ (ʚ ʥʘʧʨʝʜʥʘʣʠʪʝ 

ʩʪʘʜʠʠ) ʧʝʨʠʬʝʨʥʘ ʢʦʭʣʝʦʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ, ʜʚʠʞʝʥʠʷʪʘ ʥʘ ʧʨʦʝʢʮʠʷʪʘ 

ʥʘ ʎʊ ʩʪʘʚʘʪ ʥʝʨʝʛʫʣʷʨʥʠ ʠ ʧʦʣʦʞʝʥʠʝʪʦ ʤʫ ʩʝ ʧʨʦʤʝʥʷ ʦʪ ʚʨʝʤʝ ʥʘ ʚʨʝʤʝ. 

ʅʘʣʠʮʝ ʝ ʪʝʥʜʝʥʮʠʷ ʟʘ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʎʊ ʢʲʤ ʟʘʩʝʛʥʘʪʘʪʘ ʩʪʨʘʥʘ ʧʨʠ 34,1% ʩ ʆʆ 

ʠ ʧʨʠ 51,2% ʩʲʩ ɿʆ. ɼʦ ʩʲʱʠʪʝ ʟʘʢʣʶʯʝʥʠʷ ʩʪʠʛʘʪ ʠ Takemori et al. (248) ʧʨʠ 

ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʪʨʠʜʠʤʝʥʩʠʦʥʘʣʝʥ ʘʥʘʣʠʟ (ʧʦ ʦʩʪʘ Z). ʇʨʠ ʦʪʯʠʪʘʥʝ ʥʘ ʭʘʨʘʢʪʝʨʘ 

ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʚ ʦʩʪʨʠʷ ʩʪʘʜʠʡ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʩʨʝʱʘ 

ʮʝʥʪʨʦʧʝʪʘʣʥʠʷ ʪʠʧ ʩ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʣʷʚʦ-ʜʝʩʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ, ʦʩʦʙʝʥʦ ʩʲʩ 

ʟʘʪʚʦʨʝʥʠ ʦʯʠ. ʀʥʪʝʨʝʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ ʧʨʠ ʪʝʩʪ ʩ ʨʘʟʢʣʘʱʘʥʝ ʥʘ ʛʣʘʚʘʪʘ. 

ʇʘʮʠʝʥʪʠ ʩ ʤʝʥʠʝʨʦʚʘ ʙʦʣʝʩʪ ʩʘ ʧʦ-ʩʪʘʙʠʣʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʟʢʣʘʱʘʥʝ ʥʘ ʛʣʘʚʘʪʘ, 

ʦʪʢʦʣʢʦʪʦ ʩʣʝʜ ʪʦʚʘ. ʊʦʟʠ ʬʝʥʦʤʝʥ ʩʝ ʦʙʷʩʥʷʚʘ ʩ ʬʘʢʪʘ, ʯʝ ʎʅʉ ʝ ʧʦ-

ʥʝʯʫʚʩʪʚʠʪʝʣʥʘ ʢʲʤ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʧʘʪʦʣʦʛʠʯʥʦ ʧʨʦʤʝʥʝʥʠʪʝ ʚʝʩʪʠʙʫʣʘʨʥʠ 

ʩʪʨʫʢʪʫʨʠ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʟʢʣʘʱʘʥʝ ʥʘ ʛʣʘʚʘʪʘ, ʥʦ ʩʣʝʜ ʪʦʚʘ ñʦʩʪʘʪʲʯʥʘʪʘò 

ʫʚʨʝʞʜʘʱʘ ʠʥʬʦʨʤʘʮʠʷ ʚʟʠʤʘ ʧʨʝʚʝʩ ʠ ʧʨʠʜʠʟʚʠʢʚʘ ʥʝʩʪʘʙʠʣʥʦʩʪ.  

ʇʨʠ ʧʦʟʠʮʠʦʥʥʠʷ ʩʠʥʜʨʦʤ ʠ BPPV ʦʙʠʢʥʦʚʝʥʦ ʢʨʠʟʠ ʩʝ ʧʨʦʚʦʢʠʨʘʪ ʧʨʠ 

ʪʝʩʪʦʚʝʪʝ 3 ʠ 6. ʅʘʙʣʶʜʘʚʘ ʩʝ ʭʘʨʘʢʪʝʨʝʥ ʤʦʜʝʣ: ʩʣʝʜ ʢʨʘʪʲʢ ʣʘʪʝʥʪʝʥ ʧʝʨʠʦʜ ʩʝ 

ʦʪʙʝʣʷʟʚʘ ʛʦʣʷʤʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʧʲʪʷ ʠ ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ, ʦʩʦʙʝʥʦ 

ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ ʧʦʩʦʢʘ, ʩʲʩ ʩʨʝʜʥʘ ʯʝʩʪʦʪʘ 3 Hz(43, 51). ʅʝʩʪʘʙʠʣʥʦʩʪʪʘ ʩʝ 

ʟʘʩʠʣʚʘ ʫʩʧʦʨʝʜʥʦ ʩʲʩ ʩʚʝʪʦʚʲʨʪʝʞʘ. ʇʨʠ ʧʨʠʩʪʲʧʠ ʙʝʟ ʪʠʧʠʯʝʥ ʩʚʝʪʦʚʲʨʪʝʞ ʩʝ 

ʦʪʙʝʣʷʟʚʘ ʩʘʤʦ ʜʠʩʢʨʝʪʥʘ ʜʝʩʪʘʙʠʣʠʟʘʮʠʷ. ɸʢʦ ʧʘʮʠʝʥʪʠʪʝ ʩʝ ʦʧʣʘʢʚʘʪ ʦʪ 

ʥʝʩʪʘʙʠʣʥʦʩʪ, ʦʩʦʙʝʥʦ ʧʨʠ ʭʦʜʝʥʝ ʠ ʠʤʘʪ ʯʫʚʩʪʚʦʪʦ, ʯʝ ʩʪʲʧʚʘʪ ʚ ʧʘʤʫʢ ʠʣʠ 

ʜʫʥʘʧʨʝʥ, ʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʦʜʦʟʠʨʘ ʦʪʦʣʠʪʦʚʘ ʢʦʤʧʦʥʝʥʪʘ, ʯʝʩʪʦ ʥʝʜʦʦʮʝʥʷʚʘʥʘ. 

ʆʪʙʝʣʷʟʚʘʤʝ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʷ ʝʬʝʢʪ ʥʘ ʦʙʝʟʜʚʠʞʚʘʥʝʪʦ ʥʘ ʛʣʘʚʘʪʘ ʠ ʰʠʷʪʘ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. 

ʇʨʠ ʩʣʫʯʘʠ ʩ ʦʪʦʩʢʣʝʨʦʟʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʧʦʢʘʟʚʘʪ ʜʘʥʥʠ 

ʟʘ ʜʝʢʦʤʧʝʥʩʠʨʘʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʬʫʥʢʮʠʷ ʚ ʨʘʥʥʠʷ ʩʣʝʜʦʧʝʨʘʪʠʚʝʥ ʧʝʨʠʦʜ. ʉʣʝʜ 

ʦʢʦʣʦ ʤʝʩʝʮ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʬʫʥʢʮʠʷ ʧʨʝʤʠʥʘʚʘ ʚ ʢʦʤʧʝʥʩʠʨʘʥʘ ʬʘʟʘ. ɺ ʥʷʢʦʠ 

ʩʣʫʯʘʠ ʝʜʠʥʩʪʚʝʥʦ ʜʘʥʥʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʩʘ ʧʦʢʘʟʘʣʠ ʘʙʥʦʨʤʥʠ ʩʪʦʡʥʦʩʪʠ 

ʩʣʝʜ ʩʪʘʧʝʜʝʢʪʦʤʠʷ. ʂʘʪʦ ʥʘʡ-ʦʙʱʦ ʧʨʠ ʪʝʟʠ ʧʘʮʠʝʥʪʠ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʟʥʘʯʠʪʝʣʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʝʥʝʨʛʠʷʪʘ (ʩʲʦʪʥʦʰʝʥʠʝʪʦ S/L) ʩ ʦʪʚʦʨʝʥʠ ʠ ʟʘʪʚʦʨʝʥʠ ʦʯʠ.  

ɺʝʩʪʠʙʫʣʘʨʥʠʪʝ ʩʠʤʧʪʦʤʠ ʧʨʠ ʟʚʫʢʦʚʠ ʪʨʘʚʤʠ ʥʝ ʩʘ ʜʦʙʨʝ ʧʨʦʫʯʝʥʠ. 

ʃʠʮʘ, ʠʟʣʦʞʝʥʠ ʜʲʣʛʦ ʚʨʝʤʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥ ʠʤʧʫʣʩʝʥ ʰʫʤ ʩ ʥʘʜʥʦʨʤʝʥʠ 
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ʩʪʦʡʥʦʩʪʠ ʠʤʘʪ ʥʝʚʨʦʨʝʮʝʧʪʦʨʥʦ ʥʘʤʘʣʝʥʠʝ ʥʘ ʩʣʫʭʘ ʠ ʜʘʥʥʠ ʟʘ ʥʝʩʪʘʙʠʣʥʦʩʪ 

ʧʨʠ ʩʪʘʙʠʣʦʤʝʪʨʠʷ (ʟʘʚʠʰʝʥʠ ʦʩʮʠʣʘʮʠʠ ʥʘ ʎʊ), ʢʦʝʪʦ ʧʦʢʘʟʚʘ ʩʫʙʢʣʠʥʠʯʥʦ 

ʟʘʩʷʛʘʥʝ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘʪʘ ʬʫʥʢʮʠʷ. ʇʦʩʪʫʨʦʛʨʘʬʩʢʠʪʝ ʫʚʨʝʞʜʘʥʠʷ ʩʘ ʚ ʧʨʘʚʘ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʠʚʦʪʦ ʥʘ ʥʘʤʘʣʝʥʠʝ ʥʘ ʩʣʫʭʘ. ʇʦʣʦʚʠʥʘʪʘ ʦʪ ʨʘʟʛʣʝʞʜʘʥʠʪʝ 

ʧʘʮʠʝʥʪʠ ʠʤʘʪ ʠ ʨʝʜʫʮʠʨʘʥʠ ʢʘʣʦʨʠʯʥʠ ʦʪʛʦʚʦʨʠ.  

ʇʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʥʝʚʨʠʥʦʤ ʥʘ Vɯɯɯ ʏʄʅ ʩʝ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠ ʪʝʭʥʠʢʠ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʜʘʣʠ ʪʫʤʦʨʲʪ ʟʘʩʷʛʘ 

ʛʦʨʥʠʷ ʠʣʠ ʜʦʣʥʠʷ ʢʣʦʥ ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʠʷ ʥʝʨʚ, ʢʦʝʪʦ ʠʤʘ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʧʨʠ 

ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʭʠʨʫʨʛʠʯʥʠʷ ʧʦʜʭʦʜ. ʈʘʟʛʣʝʞʜʘ ʩʝ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʪʘ ʥʘ 

ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʜʘʥʥʠ ʠ ʧʨʠ ʜʨʫʛʠ ʬʦʨʤʠ ʥʘ ʮʝʥʪʨʘʣʥʘ ʧʘʪʦʣʦʛʠʷ. 

ʇʦ-ʜʦʣʫ ʚ ʦʙʦʙʱʝʥ ʪʘʙʣʠʯʝʥ ʚʠʜ ʜʘʚʘʤʝ ʦʩʥʦʚʥʠʪʝ ʜʠʘʛʥʦʩʪʠʯʥʠ ʤʦʜʝʣʠ, 

ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʥʠ ʧʦʤʦʛʥʘʪ ʧʨʠ ʠʥʪʝʨʧʨʝʪʠʨʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ. 

 

ɼʠʘʛʥʦʩʪʠʯʥʠ ʤʦʜʝʣʠ ʧʨʠ ʩʪʘʙʠʣʦʤʝʪʨʠʷ

ʇʝʨʠʬʝʨʥʠ ï

ʦʩʪʨʘ ʬʘʟʘ

ʇʝʨʠʬʝʨʥʠ 

ïʧʦʜʦʩʪʨʘ 

ʬʘʟʘ

ʎʝʥʪʨʘʣʥʠʌʫʥʢʮʠʦʥʘʣʥʠ

ʆʙʱʦ ɿʥʘʯʠʤʠ ʦʪʢʣʦʥʝʥʠʷ 

ʚʲʚ ʚʩʠʯʢʠ 

ʧʦʢʘʟʘʪʝʣʠ -

ʥʘʨʘʩʪʚʘʥʝ ʥʘ 

ʣʘʪʝʨʘʣʥʠʪʝ ʠ 

ʩʘʛʠʪʘʣʥʠʪʝ 

ʦʪʢʣʦʥʝʥʠʷ, 

ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠʪʝ ʧʲʪ /S/ 

ʠ ʧʣʦʱ/Area/.

ʇʦʢʘʟʘʪʝʣʠʪʝ ʩ 

ʦʪʚʦʨʝʥʠ ʦʯʠ ʩʝ 

ʥʦʨʤʘʣʠʟʠʨʘʪ, 

ʜʦʢʘʪʦ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠʪʝ ʩʲʩ 

ʟʘʪʚʦʨʝʥʠ ʦʯʠ 

ʦʩʪʘʚʘʪ ʚʠʩʦʢʠ.

ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ 

ʧʦʣʠʤʦʨʬʥʠ, 

ʯʝʩʪʦ ʩ ʛʦʣʝʤʠ 

ʨʘʟʣʠʯʠʷ ʚ 

ʥʷʢʦʣʢʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥ 

ʠʟʤʝʨʚʘʥʠʷ.

ʅʘʨʝʜ ʩʲʩ ʩʠʣʥʦ 

ʟʘʚʠʰʝʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠʪʝ ʩ 

ʦʪʚʦʨʝʥʠ ʠ 

ʟʘʪʚʦʨʝʥʠ ʦʯʠ, ʪʝ 

ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʧʦ-

ʥʠʩʢʠ ʩʲʩ. 

ʟʘʪʚʦʨʝʥʠ ʦʯʠ 

ʈʦʤʙʝʨʛ-

ʢʦʝʬʠʮʠʝʪ

ʅʦʨʤʘʣʝʥ ʠʣʠ ʣʝʢʦ 

ʟʘʚʠʰʝʥ.

ʉʠʣʥʦ ʟʘʚʠʰʝʥʅʦʨʤʘʣʝʥ ʠʣʠ 

ʟʘʚʠʰʝʥ.

ɿʘʥʠʞʝʥ, ʧʦʜ 1.

 

ʊʘʙʣ. 64 
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5. ʆʙʩʲʞʜʘʥʝ 

 

5.1. ɸʥʘʣʠʟ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg ʧʨʠ ʛʨʫʧʠʨʘʥʠ ʜʘʥʥʠ 

 

 

ɸ. ʇʨʠ ʮʝʥʪʨʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ ï ʦʙʱʦ 

 

R_interval  

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1 7 2,

8 

2,8 2,8 

2 132 53

,7 

53,7 56,5 

3 75 30

,5 

30,5 87,0 

4 22 8,

9 

8,9 95,9 

5 5 2,

0 

2,0 98,0 

6 4 1,

6 

1,6 99,6 

7 1 ,4 ,4 100,0 

T

otal 

246 10

0,0 

100,0 
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ʌʠʛ. 59 

 

 

5.1.1. ɺɹʅ 
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ʌʠʛ. 60  ʉʪʘʙʠʣʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪ ʩ ʎʆʉ (ɺɹʅ) 

 

 

R_interval  

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1 1 1,

5 

1,5 1,5 

2 42 64

,6 

64,6 66,2 

3 15 23

,1 

23,1 89,2 

4 5 7,

7 

7,7 96,9 

5 1 1,

5 

1,5 98,5 

7 1 1,

5 

1,5 100,0 

T

otal 

65 10

0,0 

100,0 
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ʌʠʛ. 61 

 

5.1.2. ʄʥʦʞʝʩʪʚʝʥʘ ʩʢʣʝʨʦʟʘ (MS) 

 

 

 
 

ʌʠʛ. 62  ʉʪʘʙʠʣʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪ ʩ ʜʝʤʠʝʣʠʥʠʟʠʨʘʱ ʧʨʦʮʝʩ. 
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R_interval  

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

2 18 54

,5 

54,5 54,5 

3 11 33

,3 

33,3 87,9 

4 1 3,

0 

3,0 90,9 

5 3 9,

1 

9,1 100,0 

T

otal 

33 10

0,0 

100,0 
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ʌʠʛ. 63 
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5.1.3. Distonia neurovegetativa 

 

 

 

 
 

ʌʠʛ. 64 ʉʪʘʙʠʣʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪ ʩ ʥʝʚʨʦ-ʚʝʛʝʪʘʪʠʚʥʘ ʜʠʩʪʦʥʠʷ. 

 

 

 

R_interval  

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1 1 2,

7 

2,7 2,7 

2 27 73

,0 

73,0 75,7 

3 8 21

,6 

21,6 97,3 

4 1 2,

7 

2,7 100,0 

T

otal 

37 10

0,0 

100,0 
 

ʊʘʙʣ. 68 
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ʌʠʛ. 65 

 

5.1.4. ʏʝʨʝʧʥʦ-ʤʦʟʲʯʥʘ ʪʨʘʚʤʘ 

 

 

 
 

ʌʠʛ. 66  ʉʪʘʙʠʣʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪ ʩʣʝʜ ʏʄʊ. 

 

ʊʘʙʣ. 69 

R_interval  
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  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1 1 4,

3 

4,3 4,3 

2 9 39

,1 

39,1 43,5 

3 9 39

,1 

39,1 82,6 

4 4 17

,4 

17,4 100,0 

T

otal 

23 10

0,0 

100,0 
 

 
ʌʠʛ. 67 

 

5.1.5. Neutinoma, Tu 

 

R_interval  

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 
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V

alid 

2 11 39

,3 

39,3 39,3 

3 12 42

,9 

42,9 82,1 

4 1 3,

6 

3,6 85,7 

5 1 3,

6 

3,6 89,3 

6 3 10

,7 

10,7 100,0 

T

otal 

28 10

0,0 

100,0 
 

ʊʘʙʣ. 70 

 
ʌʠʛ. 68 

 

5.1.6. ʎʆʉ 
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ʌʠʛ. 69 ʉʪʘʙʠʣʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪ ʩ ʎʆʉ (ʩʲʜʦʚ). 

 

R_interval  

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1 2 5,

0 

5,0 5,0 

2 16 40

,0 

40,0 45,0 

3 15 37

,5 

37,5 82,5 

4 6 15

,0 

15,0 97,5 

6 1 2,

5 

2,5 100,0 

T

otal 

40 10

0,0 

100,0 
 

ʊʘʙʣ. 71 
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ʌʠʛ. 70 

 

5.1.7. ʈʘʟʥʠ ï Epi, ʛʣʘʚʦʙʦʣʠʝ 

 

 
ʌʠʛ. 71 ʉʪʘʙʠʣʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪ ʩ ʤʠʛʨʝʥʘ. 
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R_interval  

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1 2 10

,0 

10,0 10,0 

2 9 45

,0 

45,0 55,0 

3 5 25

,0 

25,0 80,0 

4 4 20

,0 

20,0 100,0 

T

otal 

20 10

0,0 

100,0 
 

ʊʘʙʣ. 72 

 
ʌʠʛ. 72 

 

ɹ. ʇʨʠ ʧʝʨʠʬʝʨʥʠ ʫʚʨʝʞʜʘʥʠʷ ï ʦʙʱʦ 

 

R_Perif_Total  

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 
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V

alid 

1 4 1,

1 

1,1 1,1 

2 232 62

,2 

62,2 63,3 

3 113 30

,3 

30,3 93,6 

4 16 4,

3 

4,3 97,9 

5 4 1,

1 

1,1 98,9 

6 1 ,3 ,3 99,2 

7 3 ,8 ,8 100,0 

T

otal 

373 10

0,0 

100,0 
 

ʊʘʙʣ. 73 

5.1.8. ɺʝʩʪʠʙʫʣʦʧʘʪʠʠ 

 

 

 
 

ʌʠʛ. 73  ʉʪʘʙʠʣʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪ ʩ ʚʝʩʪʠʙʫʣʦʧʘʪʠʷ. 

 

R_ɺʝʩʪʠʙʫʣʦʧʘʪʠʠ 
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  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1 3 1,

9 

1,9 1,9 

2 95 60

,5 

60,5 62,4 

3 45 28

,7 

28,7 91,1 

4 10 6,

4 

6,4 97,5 

5 2 1,

3 

1,3 98,7 

6 1 ,6 ,6 99,4 

7 1 ,6 ,6 100,0 

T

otal 

157 10

0,0 

100,0 
 

ʊʘʙʣ. 74 

 
ʌʠʛ. 74 
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5.1.9. ʃʘʙʠʨʠʥʪʦʧʘʪʠʠ 

 

 

 
 

 

 

ʌʠʛ. 75 ʉʪʘʙʠʣʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪ ʩ ʣʘʙʠʨʠʥʪʦʧʘʪʠʷ. 

 

R_ʣʘʙʠʨʠʥʪʦʧʘʪʠʠ 

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

2 41 56

,9 

56,9 56,9 

3 24 33

,3 

33,3 90,3 

4 4 5,

6 

5,6 95,8 

5 2 2,

8 

2,8 98,6 

7 1 1,

4 

1,4 100,0 

T

otal 

72 10

0,0 

100,0 
 

ʊʘʙʣ. 75 
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ʌʠʛ. 76 

 

5.1.10. ʍʨʦʥʠʯʥʠ ʦʪʠʪʠ 
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ʌʠʛ. 77 ʉʪʘʙʠʣʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪ ʩ ʭʨʦʥʠʯʝʥ ʦʪʠʪ. 

 

 

R_ʭʨʦʥʠʯʥʠ_ʦʪʠʪʠ 

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

2 19 86

,4 

86,4 86,4 

3 3 13

,6 

13,6 100,0 

T

otal 

22 10

0,0 

100,0 
 

ʊʘʙʣ. 76 

 
ʌʠʛ. 78 

 

 

5.1.11. ɹʦʣʝʩʪ ʥʘ ʄʝʥʠʝʨ 
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ʌʠʛ. 79  ʉʪʘʙʠʣʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪ ʩ ʄʝʥʠʝʨʦʚʘ ʙʦʣʝʩʪ (ʠʟʚʲʥʧʨʠʩʪʲʧʝʥ 

ʧʝʨʠʦʜ). 

 

 

R_ʄʝʥʠʝʨ 

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

2 14 63

,6 

63,6 63,6 

3 8 36

,4 

36,4 100,0 

T

otal 

22 10

0,0 

100,0 
 

ʊʘʙʣ. 77 
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ʌʠʛ. 80 

 

5.1.12. ʇʦʟʠʮʠʦʥʝʥ ʩʠʥʜʨʦʤ 

 

 

 
 

ʌʠʛ. 81  ʉʪʘʙʠʣʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪ ʩ ʧʦʟʠʮʠʦʥʝʥ ʩʠʥʜʨʦʤ. 
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R_ʧʦʟʠʮʠʦʥʝʥ_ʩʠʥʜʨʦʤ 

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1 1 1,

7 

1,7 1,7 

2 35 59

,3 

59,3 61,0 

3 20 33

,9 

33,9 94,9 

4 2 3,

4 

3,4 98,3 

7 1 1,

7 

1,7 100,0 

T

otal 

59 10

0,0 

100,0 
 

ʊʘʙʣ. 78 

 
 

ʌʠʛ. 8 
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5.1.13. ʆʪʦʩʢʣʝʨʦʟʘ 

 

 

 
 

 

 

ʌʠʛ. 83  ʉʪʘʙʠʣʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪ ʩʣʝʜ ʩʪʘʧʝʜʦʧʣʘʩʪʠʢʘ ï 4 ʜʥʠ. 

 

 

R_ʦʪʦʩʢʣʝʨʦʟʘ 

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

2 12 54

,5 

54,5 54,5 

3 10 45

,5 

45,5 100,0 

T

otal 

22 10

0,0 

100,0 
 

ʊʘʙʣ. 79 
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ʌʠʛ. 84 

 

 

5.1.14. ʉʣʫʭʦʚ ʥʝʚʨʠʪ 

 

 



 181 

 

 

ʌʠʛ. 85  ʉʪʘʙʠʣʦʛʨʘʤʘ ʥʘ ʧʘʮʠʝʥʪ ʩ ʥʝʚʨʦʩʝʥʟʦʨʥʦ ʥʘʤʘʣʝʥʠʝ ʥʘ 

ʩʣʫʭʘ. 

 

 

R_ʩʣʫʭʦʚ_ʥʝʚʨʠʪ 

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

2 16 84

,2 

84,2 84,2 

3 3 15

,8 

15,8 100,0 

T

otal 

19 10

0,0 

100,0 
 

ʊʘʙʣ. 80 

 
ʌʠʛ. 86 

 

 

ɺ. ʇʨʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ ï ʦʙʱʦ 
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R_funk  

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1 18 33

,3 

33,3 33,3 

2 24 44

,4 

44,4 77,8 

3 11 20

,4 

20,4 98,1 

4 1 1,

9 

1,9 100,0 

T

otal 

54 10

0,0 

100,0 
 

ʊʘʙʣ. 81 

 
ʌʠʛ. 87 

 

ɻ. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ Romberg ʟʘ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ 
 

 

R_ʥʦʨʤʘ 
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  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1 3 1,

8 

1,8 1,8 

2 162 95

,9 

95,9 97,6 

3 4 2,

4 

2,4 100,0 

T

otal 

169 10

0,0 

100,0 
 

ʊʘʙʣ. 82 

 
ʌʠʛ. 88 

 

5.2. ɸʥʘʣʠʟ ʥʘ ʩʲʦʪʥʦʰʝʥʠʷʪʘ Dxcl(Dxop, Dycl(Dyop ʠ Lcl(Lop ʟʘ 

ʢʣʘʩʦʚʝʪʝ ʧʘʪʦʣʦʛʠʠ. 
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5.2.1. ʇʨʠ ʮʝʥʪʨʘʣʥʠ ʫʚʨʝʞʜʘʥʠʷ  

ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ 
Dxop

Dxcl
 

ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʚʘʣʠʜʥʠʪʝ ʧʨʦʮʝʥʪʠ , ʙʝʟ ʥʝʠʟʚʝʩʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ (missing 

value). 

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1-

[0.37-1] 

25 10

,2 

15,6 15,6 

2-

[1,001-2] 

83 33

,7 

51,9 67,5 

3-

[2,001-3] 

34 13

,8 

21,3 88,8 

4-

[3,001-4] 

11 4,

5 

6,9 95,6 

5-

[4,001-5] 

3 1,

2 

1,9 97,5 

6-

[5,001-6] 

1 ,4 ,6 98,1 

7-

[6,001-7] 

3 1,

2 

1,9 100,0 

Tot

al 

160 65

,0 

100,0 
 

M

issing 

Sys

tem 

86 35

,0 
  

Total 246 10

0,0 
  

ʊʘʙʣ. 83 
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ʌʠʛ. 71

 
ʌʠʛ. 89 

 

ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ 
Dyop

Dycl
 

ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʚʘʣʠʜʥʠʪʝ ʧʨʦʮʝʥʪʠ , ʙʝʟ ʥʝʠʟʚʝʩʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ (missing 

value). 

 

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1-

[0.49-1] 

15 6,

1 

9,4 9,4 

2-

[1,001-2] 

79 32

,1 

49,4 58,8 

3-

[2,001-3] 

42 17

,1 

26,3 85,0 

4-

[3,001-4] 

14 5,

7 

8,8 93,8 

5-

[4,001-5] 

8 3,

3 

5,0 98,8 

8-

[7,001-8] 

2 ,8 1,3 100,0 
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Tot

al 

160 65

,0 

100,0 
 

M

issing 

Sys

tem 

86 35

,0 
  

Total 246 10

0,0 
  

ʊʘʙʣ. 84 

 
ʌʠʛ. 90 

 

 

ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ 
DxopDyop

DxclDycl

Lop

Lcl

*

*
=  

ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʚʘʣʠʜʥʠʪʝ ʧʨʦʮʝʥʪʠ , ʙʝʟ ʥʝʠʟʚʝʩʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ (missing 

value). 

  

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1-

[0.26 ï 1] 

10 4,

1 

6,3 6,3 

2-

[1,001-2] 

38 15

,4 

23,8 30,0 
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3-

[2,001-3] 

35 14

,2 

21,9 51,9 

4-

[3,001-4]; 

24 9,

8 

15,0 66,9 

5-

[4,001-5] 

12 4,

9 

7,5 74,4 

6-

[5,001-6] 

11 4,

5 

6,9 81,3 

7-

[6,001-7] 

10 4,

1 

6,3 87,5 

8-

[7,001 -8] 

7 2,

8 

4,4 91,9 

10-

[9,001-10] 

3 1,

2 

1,9 93,8 

11-

[10,001-53] 

10 4,

1 

6,3 100,0 

Tot

al 

160 65

,0 

100,0 
 

M

issing 

Sys

tem 

86 35

,0 
  

Total 246 10

0,0 
  

ʊʘʙʣ. 85 
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ʌʠʛ. 91 

 

5.2.2. ʇʨʠ ʧʝʨʠʬʝʨʥʠ ʥʘʨʫʰʝʥʠʷ 

ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ 
Dxop

Dxcl
 

ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʚʘʣʠʜʥʠʪʝ ʧʨʦʮʝʥʪʠ , ʙʝʟ ʥʝʠʟʚʝʩʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ (missing 

value). 

 

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1-

[0.62-1] 

12 3,

2 

11,8 11,8 

2-

[1,001-2] 

67 18

,0 

65,7 77,5 

3[2,00

1-3] 

17 4,

6 

16,7 94,1 

4-

[3,001-4] 

5 1,

3 

4,9 99,0 

5-

[4,001-10.15] 

1 ,3 1,0 100,0 

Total 102 27

,3 

100,0 
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M

issing 

Syste

m 

271 72

,7 
  

Total 373 10

0,0 
  

ʊʘʙʣ. 86 

 
ʌʠʛ. 92 

 

 

 

ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ 
Dyop

Dycl
 

ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʚʘʣʠʜʥʠʪʝ ʧʨʦʮʝʥʪʠ , ʙʝʟ ʥʝʠʟʚʝʩʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ (missing 

value). 

 

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1-

[0,26-1] 

11 2,

9 

10,7 10,7 

2-

[1,001-2] 

63 16

,9 

61,2 71,8 



 190 

3-

[2,001-3] 

23 6,

2 

22,3 94,2 

4-

[3,001-4] 

4 1,

1 

3,9 98,1 

5-

[4,001-5] 

1 ,3 1,0 99,0 

7-

[6,001-6.96] 

1 ,3 1,0 100,0 

Total 103 27

,6 

100,0 
 

M

issing 

Syste

m 

270 72

,4 
  

Total 373 10

0,0 
  

ʊʘʙʣ. 87 

 
ʌʠʛ. 93 

 

 

ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ 
DxopDyop

DxclDycl

Lop

Lcl

*

*
=  
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  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1-[0.61-

1] 

6 1,

6 

5,9 5,9 

2-

[1,001-2] 

29 7,

8 

28,4 34,3 

3-

[2,001-3] 

34 9,

1 

33,3 67,6 

4-

[3,001-4] 

14 3,

8 

13,7 81,4 

5-

[4,001-5] 

4 1,

1 

3,9 85,3 

6-

[5,001-6] 

6 1,

6 

5,9 91,2 

7-

[6,001-7] 

2 ,5 2,0 93,1 

8-

[7,001-8] 

2 ,5 2,0 95,1 

9-

[8,001-9] 

3 ,8 2,9 98,0 

10-

[9,001-22,91] 

2 ,5 2,0 100,0 

Total 102 27

,3 

100,0 
 

M

issing 

System 271 72

,7 
  

Total 373 10

0,0 
  

ʊʘʙʣ. 88 
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ʌʠʛ. 94 

 

5.2.3. ʇʨʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʥʘʨʫʰʝʥʠʷ 

 

ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ 
Dxop

Dxcl
 

 

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1-

[0,30-1] 

10 18

,5 

32,3 32,3 

2-

[1,00-2] 

16 29

,6 

51,6 83,9 

3-

[2,001-3] 

5 9,

3 

16,1 100,0 

Tot

al 

31 57

,4 

100,0 
 

M

issing 

Sys

tem 

23 42

,6 
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  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1-

[0,30-1] 

10 18

,5 

32,3 32,3 

2-

[1,00-2] 

16 29

,6 

51,6 83,9 

3-

[2,001-3] 

5 9,

3 

16,1 100,0 

Tot

al 

31 57

,4 

100,0 
 

M

issing 

Sys

tem 

23 42

,6 
  

Total 54 10

0,0 
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ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ 
Dyop

Dycl
 

 

  Freq

uency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1-

[0,46-1] 

14 25

,9 

45,2 45,2 

2-

[1,001-2] 

12 22

,2 

38,7 83,9 

3-

[2,001-2,45] 

5 9,

3 

16,1 100,0 

Total 31 57

,4 

100,0 
 

M

issing 

Syste

m 

23 42

,6 
  

Total 54 10

0,0 
  

ʊʘʙʣ. 90 
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 195 

 

 

 

 

ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ 
DxopDyop

DxclDycl

Lop

Lcl

*

*
=  

 

 

  Fre

quency 

Pe

rcent 

Valid 

Percent 

Cumulat

ive Percent 

V

alid 

1-

[0,16-1] 

9 16

,7 

32,1 32,1 

2-

[1,001-2] 

10 18

,5 

35,7 67,9 

3-

[2,001-3] 

5 9,

3 

17,9 85,7 

4-

[3,001-4] 

2 3,

7 

7,1 92,9 

5-

[4,001-5,31] 

2 3,

7 

7,1 100,0 

Total 28 51

,9 

100,0 
 

M

issin

g 

Syste

m 

26 48

,1   

Total 54 10

0,0 
  

ʊʘʙʣ. 91 
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ʌʠʛ. 97 

 

 

5.2. ʈʝʟʫʣʪʘʪʠ ʧʨʠ ʧʝʨʠʬʝʨʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ 

ɸʥʘʣʠʟʲʪ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʧʦʢʘʟʚʘ ʘʙʥʦʨʤʥʠ ʩʪʦʡʥʦʩʪʠ 

ʧʨʠ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠ ʩ ʧʝʨʠʬʝʨʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ 

ʜʠʩʬʫʥʢʮʠʷ (ʪʘʙʣ. 92). 

ʊʘʙʣʠʮʘ 92. ɹʨʦʡ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʘʙʥʦʨʤʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʩʪʘʙʠʣʦʤʝʪʨʠʷ 

 ʅʦʨʤʘʣʥʠ ʩʪʦʡʥʦʩʪʠ ɸʙʥʦʨʤʥʠ ʩʪʦʡʥʦʩʪʠ 

ɺʝʩʪʠʙʫʣʦʧʘʪʠʠ n=117 53 64 

BPPV n=113 45 68 

ʄʝʥʠʝʨʦʚʘ ʙʦʣʝʩʪ n=22 12 10 

 

ʊʝʟʠ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ ʜʝʡʩʪʚʠʪʝʣʥʦ ʩʝ ʫʚʨʝʞʜʘ 

ʦʪ ʥʘʨʫʰʝʥʘʪʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʘʬʝʨʝʥʪʘʮʠʷ. ɺ ʜʝʡʩʪʚʠʪʝʣʥʦʩ ʦʙʘʯʝ ʥʝ ʚʩʠʯʢʠ 

ʧʘʮʠʝʥʪʠ ʩ ʧʝʨʠʬʝʨʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ ʧʦʢʘʟʚʘʪ ʘʙʥʦʨʤʥʠ 

ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠ ʜʘʥʥʠ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʪʦʚʘ ʥʠʝ ʤʦʞʝ ʜʘ ʨʘʟʜʝʣʠʤ ʧʘʮʠʝʥʪʠʪʝ ʥʘ 
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2 ʛʨʫʧʠ ï 50% ʩ ʥʦʨʤʘʣʥʠ ʜʘʥʥʠ ʠ 50% ʩ ʘʙʥʦʨʤʥʠ ʜʘʥʥʠ (ʪʘʙʣ. 92). ʅʘ ʧʲʨʚʦ 

ʤʷʩʪʦ ʪʦʚʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʙʷʩʥʝʥʦ ʩ ʝʬʝʢʪʘ ʥʘ ʮʝʥʪʨʘʣʥʘʪʘ ʢʦʤʧʝʥʩʘʮʠʷ, ʢʦʷʪʦ 

ʚʣʠʟʘ ʚ ʜʝʡʩʪʚʠʝ ʚʝʜʥʘʛʘ ʩʣʝʜ ʢʘʪʦ ʩʝ ʨʝʛʠʩʪʨʠʨʘ Ăʜʝʬʝʢʪò ʥʘ ʚʝʩʪʠʙʫʣʘʨʥʠʪʝ 

ʠʤʧʫʣʩʠ. 

ʅʦʨʤʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʦʟʥʘʯʘʚʘ ʜʦʩʪʘʪʲʯʥʘ 

ʧʦ ʩʪʝʧʝʥ ʮʝʥʪʨʘʣʥʘ ʢʦʤʧʝʥʩʘʮʠʷ ʥʘ ʚʝʩʪʠʙʫʣʦʩʧʠʥʘʣʥʦ ʥʠʚʦ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ 

ʩʪʝʧʝʥʪʘ ʥʘ ʘʙʥʦʨʤʘʣʥʦʩʪ ʧʨʠ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʜʘʥʥʠ ʦʪʨʘʟʷʚʘ ʩʪʝʧʝʥʪʘ ʥʘ 

ʣʠʧʩʘ ʥʘ ʮʝʥʪʨʘʣʥʘ ʢʦʤʧʝʥʩʘʮʠʷ. ʇʨʠ ʜʨʫʛʠ ʧʨʦʫʯʚʘʥʠʷ ʝ ʧʦʢʘʟʘʥʦ, ʯʝ ʪʝʟʠ 

ʜʘʥʥʠ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʧʦʢʘʟʘʪʝʣʘ ʩʠʤʝʪʨʠʷ/ʘʩʠʤʝʪʨʠʷ ʧʨʠ ʚʨʲʱʘʪʝʣʥʠʪʝ 

ʧʨʦʙʠ(196).  

ɼʨʫʛʦ ʚʲʟʤʦʞʥʦ ʦʙʷʩʥʝʥʠʝ ʥʘ ʪʝʟʠ ʜʘʥʥʠ ʝ, ʯʝ ʧʨʠ ʥʷʢʦʠ ʧʘʮʠʝʥʪʠ ʩ 

ʝʜʥʦʩʪʨʘʥʥʘ ʚʝʩʪʠʙʫʣʘʨʥʘ ʜʠʩʬʫʥʢʮʠʷ ʝ ʫʚʨʝʜʝʥʘ ʬʫʥʢʮʠʷʪʘ ʥʘ ʧʦʣʫʦʢʨʲʞʥʠʪʝ 

ʢʘʥʘʣʠ, ʜʦʢʘʪʦ ʧʨʠ ʜʨʫʛʠ ʝ ʥʘʣʠʮʝ ʦʪʦʣʠʪʦʚʘ ʫʚʨʝʜʘ. ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʘʣʦʨʠʯʥʘʪʘ ʠ ʚʨʲʱʘʪʝʣʥʠʪʝ ʧʨʦʙʠ ʥʠʝ ʤʦʞʝʤ ʜʘ ʫʩʪʘʥʦʚʠʤ ʜʠʩʬʫʥʢʮʠʷ ʩʘʤʦ 

ʥʘ ʧʦʣʫʦʢʨʲʞʥʠʪʝ ʢʘʥʘʣʠ. ɼʦʢʦʣʢʦʪʦ ʦʪʦʣʠʪʦʚʘʪʘ ʩʠʩʪʝʤʘ ʠʤʘ ʛʦʣʷʤʦ ʚʣʠʷʥʠʝ 

ʚʲʨʭʫ ʨʘʚʥʦʚʝʩʠʝʪʦ, ʣʦʛʠʯʥʦ ʝ ʜʘ ʩʝ ʦʯʘʢʚʘ ʠ ʠʟʚʝʩʪʥʦ ʦʪʦʣʠʪʦʚʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ. 

ʇʨʠ ʧʘʮʠʝʥʪʠ ʩ ʪʘʢʘʚʘ ʦʪʦʣʠʪʦʚʘ ʜʠʩʬʫʥʢʮʠʷ ʮʝʥʪʨʘʣʥʘʪʘ ʢʦʤʧʝʥʩʘʮʠʷ 

ʩʲʱʦ ʠʛʨʘʝ ʟʥʘʯʠʪʝʣʥʘ ʨʦʣʷ. ʀʥʪʝʨʝʩʥʦ ʝ, ʯʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ BPPV ʠ ʥʦʨʤʘʣʥʠ 

ʢʘʣʦʨʠʯʥʠ ʦʪʛʦʚʦʨʠ, 50% ʦʪ ʪʷʭ ʩʲʱʦ ʧʦʢʘʟʚʘʪ ʘʙʥʦʨʤʥʠ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠ ʜʘʥʥʠ. 

ʊʦʚʘ ʝ ʜʦʢʘʟʘʪʝʣʩʪʚʦ ʟʘ ʦʪʦʣʠʪʦʚʘ ʜʠʩʬʫʥʢʮʠʷ.  

ʅʦʨʤʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʩʪʦʡʥʦʩʪʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʣʝʯʝʥʠʝ ʠ 

ʥʘʙʣʶʜʝʥʠʝ ʥʘʜ ʧʘʮʠʝʥʪʠʪʝ ʨʘʟʢʨʠʚʘ ʦʙʝʢʪʠʚʥʦ ʩʪʝʧʝʥʪʘ ʥʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʠʣʠ 

ʢʦʤʧʝʥʩʘʮʠʷ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ɼʦʢʦʣʢʦʪʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʚʨʲʱʘʪʝʣʥʠʪʝ 

ʪʝʩʪʦʚʝ ʫʩʪʘʥʦʚʷʚʘʪ ʪʝʟʠ ʬʝʥʦʤʝʥʠ ʥʘ ʥʠʚʦ ʚʝʩʪʠʙʫʣʦʦʢʫʣʦʤʦʪʦʨʥʠ ʨʝʬʣʝʢʩʠ, 

ʪʦ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʨʘʟʢʨʠʚʘ ʢʦʤʧʝʥʩʘʮʠʷʪʘ ʥʘ ʥʠʚʦ ʚʝʩʪʠʙʫʣʦʩʧʠʥʘʣʥʠ 

ʨʝʬʣʝʢʩʠ. 

ʉʨʘʚʥʷʚʘʥʝʪʦ ʥʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʪʝ ʜʘʥʥʠ ʩ ʪʝʟʠ ʦʪ ʚʨʲʱʘʪʝʣʥʠʪʝ ʧʨʦʙʠ 

ʥʝ ʚʠʥʘʛʠ ʝ ʚ ʩʲʛʣʘʩʠʝ, ʪ.ʝ. ʢʦʤʧʝʥʩʘʮʠʷʪʘ ʥʘ VSR ʠ VOR ʥʝ ʚʠʥʘʛʠ ʚʲʨʚʠ 

ʫʩʧʦʨʝʜʥʦ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʨʘʟʣʠʯʥʠʷ ʧʲʪ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʥʝʚʨʦʥʠ ʩʣʝʜ 

ʚʝʩʪʠʙʫʣʘʨʥʠʪʝ ʷʜʨʘ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʩ ʣʘʙʠʨʝʢʪʦʤʠʨʘʥʠ ʞʠʠʚʦʪʥʠ ʩʲʱʦ ʧʦʢʘʟʚʘ 

ʨʘʟʣʠʯʝʥ ʭʦʜ ʥʘ VSR ʠ VOR ʢʦʤʧʝʥʩʘʮʠʷʪʘ. 

ʆʪ ʪʝʟʠ ʜʘʥʥʠ ʤʦʞʝʤ ʜʘ ʟʘʢʣʶʯʠʤ, ʯʝ ʩʪʘʙʠʣʦʤʝʪʨʠʷʪʘ ʝ ʮʝʥʝʥ 

ʜʦʧʲʣʥʠʪʝʣʝʥ ʜʠʘʛʥʦʩʪʠʯʝʥ ʤʝʪʦʜ ʚ ʦʙʱʠʷ ʢʦʥʪʝʢʩʪ ʥʘ ʦʪʦʥʝʚʨʦʣʦʛʠʯʥʦʪʦ 
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ʠʟʩʣʝʜʚʘʥʝ. ʅʝʟʘʚʠʩʠʤʦ, ʯʝ ʪʦ ʩʘʤʦ ʧʦ ʩʝʚʝ ʩʠ ʥʝ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʝʪʠʦʣʦʛʠʯʥʘ ʠʣʠ ʪʦʧʠʯʥʘ ʜʠʘʛʥʦʟʘ, ʮʝʥʦʩʪʪʘ ʤʫ ʩʝ ʩʲʩʪʦʠ ʚ ʪʦʚʘ , ʯʝ ʜʘʚʘ 

ʚʲʟʤʦʞʥʦʜʩʪ ʟʘ ʦʙʝʢʪʠʚʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʥʘ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʠ ʢʦʤʧʝʥʩʘʮʠʷ ʥʘ ʨʘʚʥʦʚʝʩʥʘʪʘ ʬʫʥʢʮʠʷ. ʊʦʟʠ ʤʝʪʦʜ ʦʙʦʛʘʪʷʚʘ 

ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʧʘʮʠʝʥʪʘ, ʧʦʣʫʯʝʥʘ ʯʨʝʟ ʢʣʘʩʠʯʝʩʢʠʪʝ ʤʝʪʦʜʠ ʟʘ ʠʟʩʣʠʜʚʘʥʝ ʠ 

ʜʦʙʘʚʷ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ, ʦʩʦʙʝʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʝ, 

ʦʙʝʢʪʠʚʠʟʠʨʘʥʝ ʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩʣʝʜ ʝʜʥʦʩʪʨʘʥʥʘ 

ʚʝʩʪʠʙʫʣʘʨʥʘ ʣʝʟʠʷ. 
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6. ʀʟʚʦʜʠ 

 

1. ɺʲʚʝʜʥʘ ʝ ʚ ʧʨʘʢʪʠʢʘʪʘ ʦʨʠʛʠʥʘʣʥʘ ʙʲʣʛʘʨʩʢʘ ʩʠʩʪʝʤʘ ʟʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʩʪʘʪʠʯʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʉʀʇ-1. ʊʦʚʘ ʝ ʥʘʡ-

ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʘ ʩʠʩʪʝʤʘ ʚ ɹʲʣʛʘʨʠʷ, ʢʘʪʦ ʝ ʚʲʚʝʜʝʥʘ ʠ ʩʝ 

ʠʟʧʦʣʟʚʘ ʚ 24 ʢʘʙʠʥʝʪʘ ʠ ʢʣʠʥʠʢʠ ʚ ʥʘʰʘʪʘ ʩʪʨʘʥʘ. ʊʷ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʝʚʪʠʥʘ, 

ʫʜʦʙʥʘ ʟʘ ʫʧʦʪʨʝʙʘ, ʥʘʜʝʞʜʥʘ ʠ ʝ ʦʧʪʠʤʠʟʠʨʘʥʘ ʯʨʝʟ ʧʦʜʭʦʜʷʱ ʧʦʜʙʦʨ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ ʠ ʩʲʦʪʚʝʪʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʧʨʘʢʪʠʯʝʩʢʘ ʫʧʦʪʨʝʙʘ ʠ 

ʝʞʜʥʝʚʥʘ ʨʘʙʦʪʘ. 

2. ʉʲʟʜʘʜʝʥʘ ʝ (ʩʲʚʤʝʩʪʥʦ ʩ ʧʨʦʛʨʘʤʠʩʪʠ) ʣʝʩʥʘ ʠ ʫʜʦʙʥʘ ʟʘ ʨʘʙʦʪʘ 

ʦʨʠʛʠʥʘʣʥʘ ʧʨʦʛʨʘʤʘ (software), ʢʦʷʪʦ ʝ ʦʧʪʠʤʠʟʠʨʘʥʘ ʟʘ ʝʞʝʜʥʝʚʥʘ ʫʧʦʪʨʝʙʘ ʦʪ 

ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʠ ʧʦʜʧʦʤʘʛʘ ʜʠʘʛʥʦʩʪʠʯʥʘʪʘ ʠʤ ʨʘʙʦʪʘ. 

3. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 345 ʟʜʨʘʚʠ ʣʠʮʘ ʥʘ ʚʲʟʨʘʩʪ ʦʪ 7 ʜʦ 80 

ʛʦʜʠʥʠ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʨʝʬʝʨʝʥʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ ʟʘ ʪʦʟʠ 

ʪʠʧ ʧʣʘʪʬʦʨʤʘ. ʉ ʪʝʟʠ ʨʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ ʨʘʙʦʪʷʪ ʚʩʠʯʢʠ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ 

ʪʘʟʠ ʩʠʩʪʝʤʘ. ʆʧʨʝʜʝʣʝʥʠʪʝ ʨʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʟʥʘʯʠʪʝʣʥʦ 

ʦʪ ʪʝʟʠ, ʟʘ ʜʨʫʛʠ ʤʦʜʝʣʠ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʠ ʧʣʘʪʬʦʨʤʠ, ʢʦʝʪʦ ʛʦʚʦʨʠ ʟʘ 

ʢʘʯʝʩʪʚʦʪʦ ʠ ʩʲʧʦʩʪʘʚʠʤʦʩʪʪʘ ʥʘ ʦʨʠʛʠʥʘʣʥʘʪʘ ʙʲʣʛʘʨʩʢʘ ʩʠʩʪʝʤʘ ʩ ʜʨʫʛʠ 

ʤʦʜʝʣʠ ʦʪ ʚʦʜʝʱʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ. 

4. ʏʨʝʟ ʩʲʦʪʚʝʪʥʠ ʩʲʚʨʝʤʝʥʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʩʘ ʦʧʨʝʜʝʣʝʥʠ 

ʯʫʩʪʚʠʪʝʣʥʦʩʪʪʘ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʷ 

ʟʘʧʠʩ. ʂʘʪʦ ʥʘʡ-ʠʥʬʦʨʤʘʪʠʚʝʥ ʩʝ ʦʢʘʟʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʈʦʤʙʝʨʛ, ʩʣʝʜʚʘʥ ʦʪ 

ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʚ ʧʨʝʜʥʦ-ʟʘʜʥʘ ʠ ʣʘʪʝʨʘʣʥʘ ʧʦʩʦʢʘ. 

5. ʉʲʱʦ ʪʘʢʘ ʯʨʝʟ ʩʲʚʨʝʤʝʥʥʠ ʩʪʘʪʠʩʪʠʯʝʩʥʠ ʤʝʪʦʜʠ ʠ ʙʘʪʝʨʠʷ ʦʪ ʪʝʩʪʦʚʝ 

ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʩʧʝʮʠʬʠʯʥʦʩʪʪʘ ʠ ʯʫʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 

ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ ʧʨʠ ʩʲʦʪʚʝʪʥʠʪʝ ʛʨʫʧʠ ʧʘʮʠʝʥʪʠ ʩ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʧʘʪʦʣʦʛʠʷ. ɺʲʟ 

ʦʩʪʦʚʘ ʥʘ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ ʩʪʘʪʠʯʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʥʷʤʘ 

ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʜʠʘʛʥʦʩʪʠʯʥʘ ʩʪʦʡʥʦʩʪ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʪʨʷʙʚʘ ʜʘ 

ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘʪ ʩʘʤʦ ʚ ʦʙʱʠʷ ʢʦʥʪʝʢʩʪ ʥʘ ʮʷʣʦʩʪʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ. 

ɻʦʣʷʤʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʪʘʪʠʯʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʝ ʚʲʚ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 

ʦʙʝʢʪʠʚʠʟʠʨʘʥʝ ʠ ʜʦʢʫʤʝʥʪʠʨʘʥʝ ʥʘ ʥʷʢʦʠ ʘʩʧʝʢʪʠ ʦʪ ʩʪʘʪʠʯʥʦʪʦ ʨʘʚʥʦʚʝʩʠʝ ʥʘ 

ʧʘʮʠʝʥʪʠʪʝ ʠ  ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʪʝʟʠ ʧʦʢʘʟʘʪʝʣʠ ʚ ʭʦʜʘ ʥʘ ʣʝʯʝʥʠʝʪʦ. 
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6. ʉʠʥʪʝʟʠʨʘʥʠʪʝ ʜʠʘʛʥʦʩʪʠʯʥʠ ʤʦʜʝʣʠ ʱʝ ʧʦʜʧʦʤʦʛʥʘʪ ʢʣʠʥʠʮʠʩʪʠʪʝ 

ʧʨʠ ʦʮʝʥʢʘ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ, ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ, 

ʩʪʘʜʠʨʘʥʝ ʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ. 

7. ɼʠʥʘʤʠʯʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʷ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʘʜʠʷ 

ʥʘ ʢʦʤʧʝʥʩʘʮʠʷ(ʜʝʢʦʤʧʝʥʩʘʮʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʝʜʥʦʩʪʨʘʥʥʘ ʠ ʜʚʫʩʪʨʘʥʥʘ ʭʠʧʦ- 

ʠ ʘʨʝʬʣʝʢʩʠʷ. 
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ʇʈʀʅʆʉʀ ʅɸ ɸɺʊʆʈɸ 

ɸ. ʇʨʘʢʪʠʯʝʩʢʠ 

1. ɸʚʪʦʨʲʪ ʝ ʫʯʘʩʪʚʘʣ ʚ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʦʨʠʛʠʥʘʣʥʘ ʙʲʣʛʘʨʩʢʘ 

ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʘ ʩʠʩʪʝʤʘ ʉʀʇ-1, ʢʦʷʪʦ ʧʦʥʘʩʪʦʷʱʝʤ ʝ ʥʘʡ-ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʘ ʚ 

ʤʝʜʠʮʠʥʩʢʘʪʘ ʧʨʘʢʪʠʢʘ ʚ ɹʲʣʛʘʨʠʷ. 

2. ɸʚʪʦʨʲʪ ʝ ʫʯʘʩʪʚʘʣ ʚ ʨʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʦʨʠʛʠʥʘʣʥʦ ʧʨʦʛʨʘʤʥʦ 

ʦʙʝʟʧʝʯʘʚʘʥʝ ʟʘ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʘʪʘ ʩʠʩʪʝʤʘ. ʇʨʝʟ ʛʦʜʠʥʠʪʝ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʜʚʝ 

ʨʘʟʣʠʯʥʠ ʧʨʦʛʨʘʤʠ, ʢʘʪʦ ʮʝʣʪʘ ʥʘ ʚʪʦʨʘʪʘ  ʝ ʜʘ ʫʩʢʦʨʠ ʙʲʨʟʦʜʝʡʩʪʚʠʝʪʦ ʥʘ 

ʩʠʩʪʝʤʘʪʘ ʠ ʜʘ ʦʧʪʠʤʠʟʠʨʘ ʙʨʦʷ ʥʘ ʦʪʯʠʪʝʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʘʪʘ 

ʧʨʦʙʘ. 

3. ɸʚʪʦʨʲʪ ʝ ʩʲʟʜʘʣ ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʨʘʙʦʪʘ ʩ ʧʣʘʪʬʦʨʤʘʪʘ ʠ ʝ ʦʙʫʯʠʣ 

ʧʦʯʪʠ ʚʩʠʯʢʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʩ ʪʘʟʠ ʩʠʩʪʝʤʘ. 

 

ɹ. ʅʘʫʯʥʠ 

1. ʆʧʨʝʜʝʣʝʥʠ ʩʘ ʨʝʬʝʨʝʥʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʙʲʣʛʘʨʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ ʟʘ 

ʢʦʥʢʨʝʪʥʘʪʘ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʘ ʩʠʩʪʝʤʘ. 

2. ʉʠʩʪʝʤʘʪʘ ʝ ʪʝʩʪʚʘʥʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ 

ʠʟʩʣʝʜʚʘʥʝʪʦ ʦʪ ʪʘʢʠʚʘ ʬʘʢʪʦʨʠ, ʢʘʪʦ ʧʦʣ, ʚʲʟʨʘʩʪ, ʨʲʩʪ ʠ ʪʝʛʣʦ ʥʘ ʣʠʮʘʪʘ. 

3. ʏʨʝʟ ʩʲʚʨʝʤʝʥʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʯʫʩʪʚʠʪʝʣʥʦʩʪʪʘ 

ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʬʩʢʠʷ ʟʘʧʠʩ. 

4. ʉ ʧʦʤʦʱʪʘ ʥʘ ʤʦʱʥʘ ʙʘʪʝʨʠʷ ʦʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʪʝʩʪʦʚʝ ʩʘ ʦʧʨʝʜʝʣʝʥʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʪʘ ʠ ʯʫʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʩʪʘʙʠʣʦʛʨʘʤʘʪʘ 

ʧʨʠ ʩʲʦʪʚʝʪʥʠʪʝ ʛʨʫʧʠ ʧʘʮʠʝʥʪʠ ʩ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʧʘʪʦʣʦʛʠʷ. 

5. ʈʘʟʢʨʠʚʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʜʠʘʛʥʦʩʪʠʯʥʠ ʤʦʜʝʣʠ ʠ ʧʨʝʛʣʝʜʥʦʪʦ ʠʤ 

ʧʨʝʜʩʪʘʚʷʥʝ ʚ ʩʠʥʪʝʟʠʨʘʥ ʪʘʙʣʠʯʝʥ ʚʠʜ ʧʦʜʧʦʤʘʛʘ ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʧʨʠ ʦʮʝʥʢʘ ʥʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʘʙʠʣʦʤʝʪʨʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ.  

 

ʊʝʟʠ ʤʝʪʦʜʠ ʫʩʧʝʰʥʦ ʤʦʛʘʪ ʜʘ ʩʣʫʞʘʪ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 

ʩʪʘʜʠʷ ʥʘ ʢʦʤʧʝʥʩʘʮʠʷ/ʜʝʢʦʤʧʝʥʩʘʮʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʚʝʩʪʠʙʫʣʘʨʥʘ ʧʘʪʦʣʦʛʠʷ.  
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ʉʧʠʩʲʢ ʥʘ ʥʘʫʯʥʠʪʝ ʧʫʙʣʠʢʘʮʠʠ ʚʲʚ ʚʨʲʟʢʘ ʩ 
ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ 
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ʇʈʀʃʆɾɽʅʀɽ 1 

POSTCENT-TOTAL - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (246 ʇɸʎʀɽʅʊʀ) 
 ̄ ʦʟʥʘ

ʯʝʥʠʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʦʜ ʤ

ʠʥʠʤʫʤ 

ʤ

ʘʢʩʠʤʫʤ 

ʩ

ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ

ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ

ʠʤʝʪʨʠʷ 

ʝ

ʢʩʮʝʩ 

1 ʧʦʣ 1-98-39.8% 

2-148-60.2% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 1

2 

7

2 

4

2.45 

12.9

27 

+0

.098 

-

0.467 

3 ʜʠʘʛ

ʥʦʟʘ 

11-65-26.4%;12-40-16.3%; 

13-33-13.4%;14-37-15.0%; 
15-23-9.3%;16-28-11.4%;17-20-8.1% 

      

4 side 0-166-67.5%;1-44-17.9% 

2-33-13.4%;3-3-1.2% 

      

5 dura

tion 

213; missing -33 1 3

600 

2

20 

405.

700 

+5

.910 

+

44.732 

7 ethi

ology 

1-105-42.7%;3-23-9.3% 

5-61-24.8        189,missing 57 

      

8 com

pensation 

1-14-5.7%;2-16-6.5% 

3-81-32.9%    111,missing 135 

      

9 SNy 1-223-90.7%;2-1-0.4% 

3-5-2.0%;6-17-6.9% 

      

1

0 

LNy 1-221-89.8%;2-8-3.3% 

3-8-3.3%;6-9-3.7% 

      

1

1 

PNy 1-222-90.2%;2-1-0.4%3-2-0.8%; 

4-18-7.3%;5-2-0.8%;6-1-0.4% 

      

1

2 

Stat

okinetic 

1-5-2.0%;2-1-0.4% 

3-86-35%;4-154-62.6% 

      

1

3 

Hear

ing 

0-191-77.6%;1-29-11.8%;2-18-7.3%; 

3-1-0.4%;4-7-2.8% 

      

1

4 

R  0.

44 

6

.41 

2

.1115 

0.90

274 

+1

.644 

+

3.678 

1
5 

Sop  1
43.4 

1
828.3 

4
72.550 

290.
6884 

+2
.028 

+
5.180 

1

6 

Vop  4.

8 

6

0.9 

1

5.784 

9.69

63 

+2

.024 

+

5.156 

1

7 

Dxo

p 

 4.

5 

1

17.5 

1

9.673 

15.1

041 

+2

.943 

+

12.697 

1

8 

Dyo

p 

 8.

1 

1

49.5 

3

4.6 

21.5

338 

+2

.020 

+

6.025 

1

9 

Scl  1

95.3 

1

25404 

1

506.06 

797

7.3748 

+1

5.418 

+

240.345 
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2

0 
Vcl  6.

5 
4

180.1 
5

0.203 
265.
9104 

+1
5.418 

+
240.344 

2

1 

Dxcl  6.

1 

1

20.7 

3

3.797 

25.7

595 

+1

.782 

+

2.776 

2

2 

Dycl  1

4.2 

1

77.1 

6

1.45 

33.5

392 

+1

.078 

+

0.885 

 

1. ɺɹʅ - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (65 ʇɸʎʀɽʅʊʀ) 

 
 ̄ ʦʟʥʘ

ʯʝʥʠʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʦʜ ʤ

ʠʥʠʤʫʤ 

ʤ

ʘʢʩʠʤʫʤ 

ʩ

ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ

ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ

ʠʤʝʪʨʠʷ 

ʝ

ʢʩʮʝʩ 

1 ʧʦʣ 1-20-30.8% 

2-45-69.2% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 19 7

2 

5

8.88 

10.5

65 

-

0.059 

+

0.124 

3 ʜʠʘʛ
ʥʦʟʘ 

11       

4 side 0-14-21.5%;1-31-47.7% 

2-20-30.8% 

      

5 dura

tion 

 10 8

00 

1

40.34 

191.

824 

+1

.890 

+

2.717 

6 type        

7 ethi

ology 

1-65-100%       

8 com

pensation 

       

9 SNy 1-64-98.5%;3-1-1.5%       

1

0 

LNy 1-65-100%       

1

1 

PNy 1-47-72.3%;4-17-26.2%;5-1-1.5%       

1

2 

Stat

okinetic 

3-26-40%;4-39-60%       

1

3 

Hear

ing 

0-45-69.2%;1-14-21.5%;2-6-9.2%       

1

4 

R  0.

92 

6

.41 

2

.0328 

0.87

423 

+2

.615 

+

10.053 

1
5 

Sop  14
9.80 

1
203.6 

4
22.449 

210.
463 

+1
.555 

+
2.589 

1

6 

Vop  5.

0 

4

0.1 

1

4.086 

7.01

3 

+1

.556 

+

2.587 

1 Dxo  6. 3 1 7.33 +1 +
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7 p 5 6.1 5.666 382 .092 0.635 

1

8 

Dyo

p 

 9.

3 

1

16.3 

3

2.1298 

20.2

0484 

+2

.114 

+

5.829 

1
9 

Scl  28
9.3 

4
084.7 

8
67.375 

683.
9738 

+3
.253 

+
12.477 

2

0 

Vcl  9.

6 

1

36.2 

2

8.915 

22.8

019 

+3

.253 

+

12.478 

2

1 

Dxcl  7.

7 

9

6.40 

2

7.634 

18.7

82 

+2

.129 

+

5.497 

2

2 

Dycl  16

.6 

1

56.8 

5

3.3872 

27.2

3489 

+1

.378 

+

2.984 
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2. MS - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (33 ʇɸʎʀɽʅʊʀ) 

 
 ̄ ʦʟʥʘ
ʯʝʥʠʝ 

ʥʘʠʤʝʥʦʚ
ʘʥʠʝ 

ʢʦʜ ʤ
ʠʥʠʤʫʤ 

ʤ
ʘʢʩʠʤʫʤ 

ʩ
ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ
ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ
ʠʤʝʪʨʠʷ 

ʝ
ʢʩʮʝʩ 

1 ʧʦʣ 1-19-

57.6% 

2-14-

42.4% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 18 4

1 

3

1.03 

7.73

2 

-

0.3 

-

1.432 

3 ʜʠʘʛ

ʥʦʟʘ 
13       

4 side 0-33-100.0%       

5 dura

tion 

       

6 type 5-9-27.3%;6-24-72.7%       

7 ethi
ology 

5-33-100%       

8 com

pensation 

       

9 SNy 1-25-75.8%;6-8-24.2%       

1

0 

LNy 1-65-100%       

1

1 

PNy 1-33-100%       

1

2 

Stat

okinetic 

3-10-30.3%;4-23-69.7%       

1

3 

Hear

ing 

0-30-90.9%;1-3-9.1%       

1

4 

R  1.

11 

4

.84 

2

.1652 

0.97

838 

+1

.365 

+

1.580 

1

5 

Sop  20

0.4 

1

828.3 

6

06.742 

346.

9069 

+1

.815 

+

4.289 

1
6 

Vop  6.
7 

6
0.9 

2
0.221 

11.5
549 

+1
.813 

+
4.280 

1

7 

Dxo

p 

 7.

3 

4

5.8 

1

8.329 

9.64

77 

+7

92 

+

4.710 

1

8 

Dyo

p 

 14

.2 

6

2.4 

3

6.0 

15.1

908 

+0

.386 

-

1.032 

1

9 

Scl  25

3.3 

3

635.1 

1

320.748 

886.

1567 

+0

.978 

+

0.242 

2 Vcl  8. 1 4 29.5 +0 +
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0 4 21.2 4.021 49 .978 0.243 

2

1 

Dxcl  10

.9 

1

19.1 

4

2.993 

36.9

417 

+1

.374 

+

0.356 

2

2 

Dycl  17

.8 

1

32.9 

7

4.007 

36.7

465 

-

0.042 

-

1.358 
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3. DISTONIA NEUROVEGETATIVA - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (37 ʇɸʎʀɽʅʊʀ) 

 
 ̄ ʦʟʥʘ
ʯʝʥʠʝ 

ʥʘʠʤʝʥ
ʦʚʘʥʠʝ 

ʢʦʜ ʤ
ʠʥʠʤʫʤ 

ʤ
ʘʢʩʠʤʫʤ 

ʩ
ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ
ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ
ʠʤʝʪʨʠʷ 

ʝ
ʢʩʮʝʩ 

1 ʧʦʣ 1-8-

21.6% 

2-29-

78.4% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 18 5

4 

3

4.38 

7.63

2 

-

0.410 

+

0.859 

3 ʜʠʘʛ

ʥʦʟʘ 
14       

4 side 0-37-100%       

5 dura

tion 

 15 6

00 

9

7.35 

108.

351 

+3

.225 

+

12.657 

6 type        

7 ethi
ology 

       

8 com

pensation 

       

9 SNy 1-37-100.0%       

1

0 

LNy 1-37-100%       

1

1 

PNy 1-37-100%       

1

2 

Stat

okinetic 

3-18-48.6%;4-19-51.4%       

1

3 

Hear

ing 

0-37-100%       

1

4 

R  0.

75 

3

.01 

1

.7525 

0.41

004 

+0

.384 

+

1.759 

1

5 

Sop  16

0.9 

8

99.4 

3

55.37 

170.

7545 

+1

.170 

+

1.343 

1
6 

Vop  5.
4 

3
0.0 

1
1.849 

5.70
04 

+1
.172 

+
1.339 

1

7 

Dxo

p 

 5.

7 

3

8.9 

1

5.269 

9.25

13 

+1

.104 

+

0.340 

1

8 

Dyo

p 

 13

.0 

6

6.0 

2

9.673 

14.0

093 

+0

.667 

-

0.143 

1

9 

Scl  23

3.7 

1

201.8 

5

97.619 

237.

8183 

+0

.565 

-

0.342 

2 Vcl  7. 4 1 7.92 +0 -
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0 8 0.1 9.927 71 .567 0.333 

2

1 

Dxcl  8.

5 

4

8.2 

2

2.765 

11.4

347 

+0

.676 

-

0.814 

2

2 

Dycl  14

.2 

1

10.2 

4

5.331 

23.0

018 

+1

.309 

+

1.544 
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4. ʏʄʊ - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (23 ʇɸʎʀɽʅʊʀ) 

 
 ̄ ʦʟʥʘ
ʯʝʥʠʝ 

ʥʘʠʤʝ
ʥʦʚʘʥʠʝ 

ʢʦʜ ʤ
ʠʥʠʤʫʤ 

ʤ
ʘʢʩʠʤʫʤ 

ʩ
ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ
ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ
ʠʤʝʪʨʠʷ 

ʝ
ʢʩʮʝʩ 

1 ʧʦʣ 1-10-

43.5% 

2-13-

56.5% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 18 6

3 

4

1.61 

12.8

02 

-

0.080 

-

0.650 

3 ʜʠʘʛ

ʥʦʟʘ 
15       

4 side 0-22-95.7%;1-1-4.3%       

5 dura

tion 

 1 3

600 

3

72.65 

777.

259 

+3

.691 

+

14.596 

6 type        

7 ethi
ology 

3-23-100%       

8 com

pensation 

3-23-1005       

9 SNy 1-23-100%       

1

0 

LNy 1-23-100%       

1

1 

PNy 1-22-95.7%;3-1-4.3%       

1

2 

Stat

okinetic 

3-8-34.8%;4-15-65.2%       

1

3 

Hear

ing 

0-22-95.7;2-1-4.3%       

1

4 

R  0.

91 

3

.75 

2

.2517 

0.78

216 

+0

.572 

-

0.369 

1

5 

Sop  14

3.4 

1

187.8 

4

20.670 

254.

1649 

+1

.580 

+

2.605 

1
6 

Vop  4.
8 

3
9.60 

1
4.0174 

8.48
356 

+1
.580 

+
2.595 

1

7 

Dxo

p 

 7.

3 

1

17.5 

2

5.753 

28.3

151 

+2

.546 

+

6.940 

1

8 

Dyo

p 

 13

.4 

1

09.4 

3

7.053 

27.0

736 

+1

.703 

+

2.563 

1

9 

Scl  29

5.2 

1

946.5 

8

73.343 

450.

3455 

+0

.841 

-

0.253 

2 Vcl  9. 6 2 15.0 +0 -
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0 8 4.9 9.109 154 .841 0.250 

2

1 

Dxcl  11

.3 

1

17.9 

3

8.059 

32.1

286 

+1

.803 

+

2.495 

2

2 

Dycl  25

.5 

1

35.7 

6

5.241 

33.0

620 

+0

.794 

-

0.166 
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5. NEUTINOMA, TU - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (28 ʇɸʎʀɽʅʊɸ) 

 
 ̄ ʦʟʥʘ
ʯʝʥʠʝ 

ʥʘʠʤʝʥʦʚ
ʘʥʠʝ 

ʢʦʜ ʤ
ʠʥʠʤʫʤ 

ʤ
ʘʢʩʠʤʫʤ 

ʩ
ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ
ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ
ʠʤʝʪʨʠʷ 

ʝ
ʢʩʮʝʩ 

1 ʧʦʣ 1-12-

42.9% 

2-16-

57.1% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 22 7

2 

4

4.57 

13.9

30 

+0

.168 

-

0.783 

3 ʜʠʘʛ

ʥʦʟʘ 
16       

4 side 0-1-3.6%;1-12-42.9%;2-12-

42.9% 

3-3-10.6% 

      

5 dura

tion 

 30 3

600 

4

15.0 

694.

276 

+3

.877 

+

17.263 

6 type        

7 ethi

ology 

5-28-100%       

8 com

pensation 

1-10-35.7%;2-8-28.6%;3-10-

35.7% 

      

9 SNy 1-18-64.3%;2-1-3.6%;3-4-14.3%; 

6-5-17.8% 

      

1
0 

LNy 1-12-42.9%;2-6-21.4%;3-7-25%; 
6-3-10.7% 

      

1

1 

PNy 1-27-96.4%;3-1-3.6%       

1

2 

Stat

okinetic 

1-4-14.3%;3-2-7.1%;4-22-78.6%       

1

3 

Hear

ing 

0-4-14.3%;1-7-25.0%;2-9-32.1% 

3-1-3.6%;4-7-25.0% 

      

1

4 

R  1.

13 

5

.27 

2

.4725 

1.19

844 

+1

.386 

+

1.103 

1

5 

Sop  17

2.6 

1

034.6 

4

15.657 

227.

039 

+1

.436 

+

1.302 

1

6 

Vop  5.

8 

3

4.5 

1

4.063 

7.62

44 

+1

.389 

+

1.159 

1

7 

Dxo

p 

 4.

5 

4

6.6 

1

7.559 

10.6

160 

+1

.805 

+

2.597 

1

8 

Dyo

p 

 10

.1 

7

9.8 

3

0.918 

16.3

669 

+1

.372 

+

2.380 
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1

9 
Scl  19

5.3 
2

141.5 
9

53.736 
506.

0767 
+0

.590 
-

0.042 

2

0 

Vcl  6.

5 

7

1.4 

3

1.796 

16.8

714 

+0

.590 

-

0.041 

2

1 

Dxcl  6.

9 

9

8.5 

3

7.786 

25.8

531 

+1

.180 

+

0.863 

2

2 

Dycl  19

.0 

1

13.9 

6

5.832 

29.1

925 

+0

.377 

-

1.121 
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6. ʎʆʉ - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (40 ʇɸʎʀɽʅʊɸ) 

 
 ̄ ʦʟʥʘ
ʯʝʥʠʝ 

ʥʘʠʤʝʥʦʚ
ʘʥʠʝ 

ʢʦʜ ʤ
ʠʥʠʤʫʤ 

ʤ
ʘʢʩʠʤʫʤ 

ʩ
ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ
ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ
ʠʤʝʪʨʠʷ 

ʝ
ʢʩʮʝʩ 

1 ʧʦʣ 1-17-

42.5% 

2-23-

57.5% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 12 6

5 

4

3.90 

11.7

73 

-

0.469 

+

0.171 

3 ʜʠʘʛ

ʥʦʟʘ 
12       

4 side 0-39-97.5%;2-1-2.5%       

5 dura

tion 

 10 6

00 

1

48.13 

126.

783 

+1

.620 

+

2.992 

6 type        

7 ethi
ology 

1-40-100%       

8 com

pensation 

1-2-5.0%;2-6-15.0%;3-32.80%       

9 SNy 1-38-95%;6-2-5%       

1

0 

LNy 1-34-85%;2-1-2.5%;3-1-2.5%;6-

4-10% 

      

1

1 

PNy 1-37-92.5%;2-1-2.5%;5-1-

2.5%;6-1-2.5% 

      

1

2 

Stat

okinetic 

1-1-2.5%;2-1-2.5%;3-12-30.0%; 

4-26-65% 

      

1

3 

Hear

ing 

0-37-92.5%;1-3-7.5%       

1

4 

R  0.

85 

5

.21 

2

.2098 

0.92

962 

+0

.979 

+

1.457 

1

5 

Sop  18

2.2 

1

323.1 

4

57.427 

232.

6924 

+2

.015 

+

5.037 

1
6 

Vop  6.
1 

4
4.1 

1
5.248 

7.75
13 

+2
.016 

+
5.040 

1

7 

Dxo

p 

 8.

9 

4

9.0 

2

1.213 

9.63

31 

+1

.311 

+

2.140 

1

8 

Dyo

p 

 15

.4 

8

4.7 

3

6,861 

18.8

105 

+1

.093 

+

0.436 

1

9 

Scl  32

7.4 

1

25404.0 

4

136.558 

196

83.0165 

+6

.307 

+

39.848 

2 Vcl  10 4 1 656. +6 +
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0 .9 180.1 37.885 0949 .307 39.848 

2

1 

Dxcl  13

.0 

9

1.2 

3

6.917 

20.3

468 

+1

.001 

+

0.734 

2

2 

Dycl  19

.9 

1

65.3 

7

0.470 

38.1

966 

+0

.904 

+

0.219 
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7. ʈɸɿʅʀ-EPI, ɻʃɸɺʆɹʆʃʀɽ - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (20 ʇɸʎʀɽʅʊʀ) 

 
 ̄ ʦʟʥʘ
ʯʝʥʠʝ 

ʥʘʠʤʝʥʦʚʘʥ
ʠʝ 

ʢʦʜ ʤ
ʠʥʠʤʫʤ 

ʤ
ʘʢʩʠʤʫʤ 

ʩ
ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ
ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ
ʠʤʝʪʨʠʷ 

ʝ
ʢʩʮʝʩ 

1 ʧʦʣ 1-12-60% 

2-18-40% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 17 7

0 

4

3.95 

14.3

91 

-

0.268 

-

0.452 

3 ʜʠʘʛ

ʥʦʟʘ 
17       

4 side 0-20-100%       

5 dura

tion 

 40 1

000 

4

01.0 

303.

677 

+0

.734 

-

0.630 

6 type        

7 ethi

ology 

       

8 com

pensation 

1-2-10%;2-2-10%;3-16-80%       

9 SNy 1-18-90%; 6-2-10%       

1

0 

LNy 1-18-90%;2-1-5%;6-1-5%       

1

1 

PNy 1-19-95%;4-1-5%       

1

2 

Stat

okinetic 

3-10-50%;4-10-50%       

1

3 

Hear

ing 

0-16-80%;1-2-10%;2-2-10%       

1

4 

R  0.

44 

3

.99 

2

.0800 

0.98

285 

+0

.576 

-

0.182 

1

5 

Sop  15

9.7 

1

771.8 

8

00.3 

484.

8613 

+0

.795 

-

0.419 

1

6 

Vop  5.

3 

5

9.1 

2

6.685 

16.1

616 

+0

.795 

-

0.417 

1

7 

Dxo

p 

 4.

9 

8

1.4 

4

0.518 

25.2

350 

-

0.058 

-

1.130 

1
8 

Dyo
p 

 8.
1 

1
49.5 

5
3.864 

40.4
484 

+1
.303 

+
2.147 

1

9 

Scl  24

9.7 

5

782.9 

1

808.045 

176

2.044 

+1

.582 

+

1.373 

2

0 

Vcl  8.

3 

1

92.8 

6

0.260 

58.7

424 

+1

.582 

+

1.373 

2 Dxcl  6. 1 5 41.6 +0 -
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1 1 20.7 3.409 66 .581 1.281 

2

2 

Dycl  16

.6 

1

77.1 

8

4.536 

51.0

417 

+0

.796 

-

0.430 
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ʇʈʀʃʆɾɽʅʀɽ 2 

POSTPERIF-TOTAL - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (373 ʇɸʎʀɽʅʊʀ) 

 
 ̄ ʦʟʥʘ

ʯʝʥʠʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʦʜ ʤ

ʠʥʠʤʫʤ 

ʤ

ʘʢʩʠʤʫʤ 

ʩ

ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ

ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ

ʠʤʝʪʨʠʷ 

ʝ

ʢʩʮʝʩ 

1 ʧʦʣ 1-160-42.9%;2-

213-57.1% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 3 7

0 

4

0.62 

12.7

17 

-

0.147 

-

0.389 

3 ʜʠʘʛ

ʥʦʟʘ 

1-157-42.1%;2-72-19.3%;3-22-5.9%;4-59-

15.8% 

5-19-5.1%;6-22-5.9%;7-22-5.9% 

      

4 side 0-1-0.3%;1-165-44.2%;2-146-39.1%;3-61-

16.4% 

      

5 dura
tion 

 1 1
000 

5
9.68 

140.
855 

+4
.945 

+
26.440 

7 ethi

ology 

       

8 com

pensation 

1-38-10.2%;2-120-32.2%;3-115-73% 

missing 100-26.8% 

      

9 SNy 1-314-84.2%;2-31-8.3%;3-21-5.6%;4-7-

1.9% 

      

1

0 

LNy 1-223-59.8%;2-62-16.6%;3-72-19.3% 

missing 16- 4.3% 

      

1

1 

PNy 1-321-86.1%;2-10-2.7%;3-11-2.9%;4-24-

6.4% 

5-7-1.9% 

      

1

2 

Stat

okinetic 

1-83-22.3%;3-160-42.9%;4-130-34.9%       

1

3 

Hear

ing 

0-202-54.2%;1-41-11%;2-61-16.4%;3-39-

10.5%; 

4-30-8.0% 

      

1

4 

R  0.

74 

6

.64 

1

.9505 

0.77

047 

+2

.732 

+

11.906 

1
5 

Sop  1
06.0 

1
880.0 

3
97.833 

213.
1874 

+3
.092 

+
15.419 

1

6 

Vop  3.

5 

6

2.7 

1

3.261 

7.10

49 

+3

.093 

+

15.436 

1

7 

Dxo

p 

 5.

7 

1

45.9 

1

7.749 

12.3

462 

+5

.363 

+

47.372 

1

8 

Dyo

p 

 8.

5 

8

7.5 

3

1.321 

14.5

475 

+1

.130 

+

1.110 
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1

9 
Scl  3.

1 
8

975.0 
7

73.030 
646.
2951 

+6
.984 

+
75.160 

2

0 

Vcl  0.

1 

2

99.2 

2

5.769 

21.5

441 

+6

.985 

+

75.182 

2

1 

Dxcl  2.

8 

2

28.9 

2

7.943 

21.0

176 

+4

.399 

+

33.782 

2

2 

Dycl  3.

1 

1

76.7 

5

1.411 

24.1

799 

+1

.285 

+

2.973 
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1. ɺɽʉʊʀɹʋʃʆʇɸʊʀʀ - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (157 ʇɸʎʀɽʅʊʀ) 

 
 ̄ ʦʟʥʘ
ʯʝʥʠʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʦʜ ʤ
ʠʥʠʤʫʤ 

ʤ
ʘʢʩʠʤʫʤ 

ʩ
ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ
ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ
ʠʤʝʪʨʠʷ 

ʝ
ʢʩʮʝʩ 

1 ʧʦʣ 1-66-42%;2-91-

58% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 1

5 

6

5 

4

1.25 

11.3

09 

-

0.069 

-

0.506 

3 ʜʠʘʛ

ʥʦʟʘ 
1       

4 side 1-79-50.3%;2-74-47.1%;3-4-2.5%       

5 dura

tion 

 2 3

65 

3

6.03 

41.2

31 

+4

.204 

+

26.830 

7 ethi
ology 

1-94-59.9%;2-41-26.1%;3-8-5.1%;4-1-0.6% 
5-13-8.3% 

      

8 com

pensation 

1-28-17.8%;2-73-46.5%;3-56-35.7%       

9 SNy 1-129-82.2%;2-17-10.8%;3-11-7.0%       

1

0 

LNy 1-57-36.3%;2-40-25.5%;3-44-28%;missing 

16-10.2% 

      

1

1 

PNy 1-157-100%       

1

2 

Stat

okinetic 

1-59-37.6%;3-53-33.8%;4-45-28.6%       

1

3 

Hear

ing 

0-157-100%       

1

4 

R  0.

74 

6

.41 

1

.999 

0.77

692 

+2

.259 

+

8.062 

1

5 

Sop  1

06 

1

755.6 

3

91.775 

207.

3551 

+2

.905 

+

13.845 

1

6 

Vop  3.

5 

5

8.5 

1

3.059 

6.90

88 

+2

.905 

+

13.850 

1
7 

Dxo
p 

 6.
5 

1
45.9 

1
8.916 

15.1
095 

+5
.525 

+
42.423 

1

8 

Dyo

p 

 1

0.9 

8

7.5 

3

2.178 

15.2

536 

+1

.088 

+

1.192 

1

9 

Scl  2

29.0 

8

975.0 

7

96.034 

799.

7141 

+7

.464 

+

71.716 

2

0 

Vcl  7.

6 

2

99.2 

2

6.539 

26.6

584 

+7

.465 

+

71.731 

2

1 

Dxcl  2.

8 

2

28.9 

2

8.250 

26.0

334 

+4

.629 

+

30.285 
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2

2 
Dycl  3.

1 
1

76.7 
5

2.754 
26.7
532 

+1
.491 

+
3.650 
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2. ʃɸɹʀʈʀʅʊʆʇɸʊʀʀ - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (72 ʇɸʎʀɽʅʊʀ) 

 
 ̄ ʦʟʥʘ
ʯʝʥʠʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʦʜ ʤ
ʠʥʠʤʫʤ 

ʤ
ʘʢʩʠʤʫʤ 

ʩ
ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ
ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ
ʠʤʝʪʨʠʷ 

ʝ
ʢʩʮʝʩ 

1 ʧʦʣ 1-38-52.8%;2-34-

47.2% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 3 6

8 

4

0.21 

15.2

99 

-

0.523 

-

0.326 

3 ʜʠʘʛ

ʥʦʟʘ 
2       

4 side 1-35-48.6%;2-29-40.3%;3-8-11.1%       

5 dura

tion 

 1 1

000 

1

38.9 

250.

769 

+2

.429 

+

5.032 

7 ethi
ology 

1-36-50%;2-26-36.1%;3-5-6.9%;5-5-6.9%       

8 com

pensation 

1-10-13.9%;2-35-48.6%;3-27-37.5%       

9 SNy 1-62-86.1%;2-6-8.3%;3-4-5.6%       

1

0 

LNy 1-35-48.6%;2-17-23.6%;3-20-27.8%       

1

1 

PNy 1-72-100%       

1

2 

Stat

okinetic 

1-19-26.4%;3-26-36.1%;4-27-37.5%       

1

3 

Hear

ing 

1-11-15.3%;2-26-36.1%;3-17-23.6%;4-18-

25% 

      

1

4 

R  1.

04 

6

.38 

2

.0826 

0.88

832 

+2

.285 

+

7.518 

1

5 

Sop  1

43.9 

1

764.3 

4

44.744 

257.

9840 

+2

.591 

+

9.528 

1

6 

Vop  4.

8 

5

8.8 

1

4.825 

8.59

45 

+2

.593 

+

9.543 

1
7 

Dxo
p 

 5.
7 

7
5.0 

1
7.544 

12.5
173 

+3
.265 

+
13.424 

1

8 

Dyo

p 

 1

2.6 

6

8.9 

2

9.479 

14.2

116 

+1

.348 

+

1.243 

1

9 

Scl  2

57.1 

4

622.4 

9

11.876 

698.

2348 

+3

.457 

+

15.031 

2

0 

Vcl  8.

6 

1

54.1 

3

0.390 

23.2

786 

+3

.458 

+

15.035 

2

1 

Dxcl  1

0.5 

6

7.7 

3

0.624 

16.2

324 

+0

.821 

-

0.365 
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2

2 
Dycl  1

5.0 
9

6.8 
5

1.671 
20.7
610 

+0
.332 

-
0.342 
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3. ʍʈʆʅʀʏʅʀ ʆʊʀʊʀ - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (22 ʇɸʎʀɽʅʊʀ) 

 
 ̄ ʦʟʥʘ
ʯʝʥʠʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʦʜ ʤ
ʠʥʠʤʫʤ 

ʤ
ʘʢʩʠʤʫʤ 

ʩ
ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ
ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ
ʠʤʝʪʨʠʷ 

ʝ
ʢʩʮʝʩ 

1 ʧʦʣ 1-14-63.6% 

2-8-36.4% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 22 6

6 

3

7.45 

14.4

25 

+0

.818 

-

0.484 

3 ʜʠʘʛ

ʥʦʟʘ 
3       

4 side 1-10-45.5%;2-6-27.3%;3-6-27.3%       

5 dura

tion 

 4 4

8 

1

6.14 

11.2

01 

+1

.268 

+

1.588 

6 type 1-10-45.5%;2-8-36.4%;3-1-4.5%; 
4-3-13.6% 

      

7 ethi

ology 

       

8 com

pensation 

2-7-31.8%;3-15-68.2%       

9 SNy 1-22-100%       

1

0 

LNy 1-15-68.2%;2-2-9.1%;3-5-22.7%       

1

1 

PNy 1-22-100%       

1

2 

Stat

okinetic 

1-2-9.1%;3-16-72.7%;4-4-18.2%       

1

3 

Hear

ing 

2-13-59.1%;3-8-36.4%;4-1-4.5%       

1

4 

R  1.

19 

2

.81 

1

.6473 

0.37

359 

+1

.539 

+

3.328 

1

5 

Sop  21

4.7 

5

00.8 

3

26.514 

75.9

613 

+0

.348 

-

0.315 

1
6 

Vop  7.
2 

1
6.7 

1
0.882 

2.52
99 

+0
.358 

-
0.294 

1

7 

Dxo

p 

 5.

7 

2

1.1 

1

5.0 

4.96

77 

-

0.447 

-

0.607 

1

8 

Dyo

p 

 17

.8 

6

0.4 

3

2.245 

13.0

716 

+1

.101 

+

0.781 

1

9 

Scl  32

8.7 

1

115.9 

5

34.55 

176.

000 

+2

.082 

+

5.142 

2

0 

Vcl  11

.0 

3

7.2 

1

7.805 

5.86

39 

+2

.09 

+

5.174 
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2

1 
Dxcl  8.

9 
4

5.4 
2

0.982 
9.98

43 
+1

.38 
+

3.172 

2

2 

Dycl  24

.3 

9

8.9 

4

9.582 

24.8

284 

+1

.121 

+

0.287 
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4. ʄɽʅʀɽʈ - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (22 ʇɸʎʀɽʅʊʀ) 

 
 ̄ ʦʟʥʘ
ʯʝʥʠʝ 

ʥʘʠʤʝʥʦʚʘʥ
ʠʝ 

ʢʦʜ ʤ
ʠʥʠʤʫʤ 

ʤ
ʘʢʩʠʤʫʤ 

ʩ
ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ
ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ
ʠʤʝʪʨʠʷ 

ʝ
ʢʩʮʝʩ 

1 ʧʦʣ 1-12-54.5% 

2-10-45.5% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 22 4

8 

3

4.41 

7.90

2 

+0

.041 

-

1.152 

3 ʜʠʘʛ

ʥʦʟʘ 
6       

4 side 1-12-54.5%;2-10-45.5%       

5 dura

tion 

 1 1

5 

6

.09 

3.67

5 

+0

.831 

+

0.262 

6 type        

7 ethi

ology 

       

8 com

pensation 

2-5-22.7%;3-17-77.3%       

9 SNy 1-22-100%       

1

0 

LNy 1-18-81.8%;2-2-9.1%3-2-9.1%       

1

1 

PNy 1-22-100%       

1

2 

Stat

okinetic 

1-1-4.5%;3-14-63.6%;4-7-31.8%       

1

3 

Hear

ing 

1-12-54.5%;2-6-27.3%;3-4-18.2%       

1

4 

R  1.

16 

2

.80 

1

.8236 

0.43

062 

+0

.329 

-

0.406 

1

5 

Sop  13

9.4 

7

18.2 

4

18.9136 

155.

1667 

+0

.158 

-

0.665 

1

6 

Vop  4.

6 

2

3.9 

1

3.964 

5.18

51 

+0

.155 

-

0.672 

1

7 

Dxo

p 

 6.

9 

3

2.4 

1

6.907 

7.24

62 

+0

.907 

+

0.654 

1
8 

Dyo
p 

 8.
5 

7
5.4 

3
2.093 

16.6
112 

+1
.359 

+
2.525 

1

9 

Scl  27

0.9 

1

708.7 

7

61.714 

342.

1832 

+0

.944 

+

1.370 

2

0 

Vcl  9.

0 

5

7.0 

2

5.395 

11.4

084 

+0

.946 

+

1.384 

2 Dxcl  8. 6 3 13.6 +0 +
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1 5 1.6 0.887 535 .559 0.669 

2

2 

Dycl  25

.9 

1

13.0 

6

3.733 

26.0

094 

+0

.057 

-

0.672 
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5. ʇʆɿʀʎʀʆʅɽʅ ʃɸɹʀʈʀʅʊɽʅ ʉʀʅɼʈʆʄ - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (59 ʇɸʎʀɽʅʊʀ) 

 
 ̄ ʦʟʥʘ
ʯʝʥʠʝ 

ʥʘʠʤʝʥʦʚ
ʘʥʠʝ 

ʢʦʜ ʤ
ʠʥʠʤʫʤ 

ʤ
ʘʢʩʠʤʫʤ 

ʩ
ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ
ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ
ʠʤʝʪʨʠʷ 

ʝ
ʢʩʮʝʩ 

1 ʧʦʣ 1-10-

16.9%; 

2-49-

83.1% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 34 7

0 

4

8.12 

9.79

5 

+0

.243 

-

0.890 

3 ʜʠʘʛ

ʥʦʟʘ 
4       

4 side 0-1-1.7%;1-16-27.1% 

2-18-30.5%;3-24-40.7% 

      

5 dura

tion 

       

6 type        

7 ethi

ology 

       

8 com

pensation 

       

9 SNy 1-38-64.4%;2-8-13.6% 

3-6-10.2%;4-7-11.9% 

      

1

0 

LNy 1-59-100%       

1
1 

PNy 1-7-11.9%;2-10-16.9% 
3-11-18.6%;4-24-40.7%;5-7-

11.9% 

      

1

2 

Stat

okinetic 

3-27-45.8%;4-32-54.2%       

1

3 

Hear

ing 

0-45-76.3%;1-11-18.6%;2-3-

5.1% 

      

1

4 

R  0.

85 

6

.64 

1

.9469 

0.78

645 

+3

.923 

+

21.820 

1

5 

Sop  11

0.3 

1

880.0 

3

73.58 

240.

3848 

+4

.484 

+

26.687 

1

6 

Vop  3.

7 

6

2.7 

1

2.456 

8.01

62 

+4

.487 

+

26.707 

1

7 

Dxo

p 

 7.

3 

4

0.0 

1

6.300 

8.43

76 

+1

.295 

+

1.243 

1

8 

Dyo

p 

 12

.6 

7

0.1 

2

9.722 

12.6

718 

+1

.296 

+

1.539 
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1

9 
Scl  15

0.1 
2

553.8 
6

90.934 
404.
6407 

+2
.315 

+
7.842 

2

0 

Vcl  5.

0 

8

5.1 

2

3.036 

13.4

838 

+2

.316 

+

7.843 

2

1 

Dxcl  9.

7 

9

4.4 

2

5.316 

14.7

377 

+2

.514 

+

9.119 

2

2 

Dycl  9.

8 

1

27.6 

4

6.845 

22.0

097 

+1

.480 

+

2.967 
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6. ʆʊʆʉʂʃɽʈʆɿɸ - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (22 ʇɸʎʀɽʅʊʀ) 

 
 ̄ ʦʟʥʘ
ʯʝʥʠʝ 

ʥʘʠʤʝʥʦʚ
ʘʥʠʝ 

ʢʦʜ ʤ
ʠʥʠʤʫʤ 

ʤ
ʘʢʩʠʤʫʤ 

ʩ
ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ
ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ
ʠʤʝʪʨʠʷ 

ʝ
ʢʩʮʝʩ 

1 ʧʦʣ 1-7-

31.8%; 

2-15-

68.2% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 20 5

2 

3

6.41 

8.99

0 

+0

.135 

-

0.843 

3 ʜʠʘʛ

ʥʦʟʘ 
7       

4 side 1-8-36.4%;2-8-36.4%;3-6-27.3%       

5 dura

tion 

       

6 type        

7 ethi
ology 

       

8 com

pensation 

       

9 SNy 1-22-100%       

1

0 

LNy 1-20-90.9%2-1-4.5%;3-1-4.5%       

1

1 

PNy 1-22-100%       

1

2 

Stat

okinetic 

1-2-9.1%3-8-36.4%;4-12-54.5%       

1

3 

Hear

ing 

1-7-31.8%;2-9-40.9%;3-6-27.3%       

1

4 

R  1.

26 

2

.63 

1

.9277 

0.34

175 

-

0.277 

-

0.177 

1

5 

Sop  19

0.1 

9

36.4 

4

45.873 

197.

9483 

+0

.865 

+

0.136 

1
6 

Vop  6.
3 

3
1.2 

1
4.859 

9.01
47 

+1
.072 

+
1.052 

1

7 

Dxo

p 

 8.

1 

4

1.7 

1

8.859 

9.01

47 

+1

.072 

+

1.052 

1

8 

Dyo

p 

 13

.0 

7

1.7 

3

2.612 

16.4

725 

+0

.730 

+

0.241 

1

9 

Scl  33

5.5 

1

927.2 

8

35.291 

354.

8703 

+1

.423 

+

3.061 

2 Vcl  11 6 2 11.8 +1 +
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0 .2 4.2 7.841 233 .421 3.048 

2

1 

Dxcl  13

.8 

8

0.7 

3

4.876 

18.2

531 

+1

.087 

+

1.036 

2

2 

Dycl  15

.8 

7

8.2 

5

2.118 

15.1

174 

-

0.771 

+

0.942 
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7. ʉʃʋʍʆɺ ʅɽɺʈʀʊ - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (19 ʇɸʎʀɽʅʊʀ) 

 
 ̄ ʦʟʥʘ
ʯʝʥʠʝ 

ʥʘʠʤʝʥʦʚ
ʘʥʠʝ 

ʢʦʜ ʤ
ʠʥʠʤʫʤ 

ʤ
ʘʢʩʠʤʫʤ 

ʩ
ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ
ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ
ʠʤʝʪʨʠʷ 

ʝ
ʢʩʮʝʩ 

1 ʧʦʣ 1-13-

68.4% 

2-6-31.6% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ

ʘʩʪ 

 14 5

7 

2

9.32 

13.6

71 

+0

.954 

-

0.409 

3 ʜʠʘʛ

ʥʦʟʘ 
5       

4 side 1-5-26.3%;2-1-5.3%3-13-68.4%       

5 dura
tion 

       

6 type        

7 ethi

ology 

       

8 com
pensation 

       

9 SNy 1-19-100%       

1

0 

LNy 1-19-100%       

1

1 

PNy 1-19-100%       

1

2 

Stat

okinetic 

3-16-84.2%;4-3-15.8%       

1

3 

Hear

ing 

2-4-21.1%;3-4-21.1%4-11-57.9%       

1

4 

R  1.

07 

2

.35 

1

.5847 

0.33

891 

+0

.660 

-

0.004 

1

5 

Sop  15

5.8 

5

72.8 

3

47.989 

118.

8817 

+0

.300 

-

0.755 

1

6 

Vop  5.

19 

1

9.09 

1

1.5995 

3.96

285 

+0

.299 

-

0.756 

1
7 

Dxo
p 

 6.
9 

2
2.3 

1
4.100 

5.98
57 

+0
.262 

-
1.824 

1

8 

Dyo

p 

 16

.6 

5

8.8 

3

0.930 

13.6

147 

+1

.145 

+

0.340 

1

9 

Scl  3.

1 

1

088.9 

5

28.874 

279.

7574 

+0

.395 

+

0.024 

2

0 

Vcl  0.

10 

3

6.30 

1

7.6316 

9.32

428 

+0

.397 

+

0.029 
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2

1 
Dxcl  11

.3 
4

3.8 
1

9.940 
11.4
647 

+1
.568 

+
1.224 

2

2 

Dycl  23

.5 

6

9.3 

3

9.750 

15.3

496 

+0

.781 

-

0.224 

 

 

 

 

 

ʇʈʀʃʆɾɽʅʀɽ 3 

POSTFUNC-TOTAL - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (54 ʇɸʎʀɽʅʊʀ) 
 ̄ ʦʟʥʘ

ʯʝʥʠʝ 

ʥʘʠʤʝ

ʥʦʚʘʥʠʝ 

ʢʦʜ ʥ

ʦʨʤʘ 

ʤ

ʠʥʠʤʫʤ 

ʤ

ʘʢʩʠʤʫʤ 

ʩ

ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ

ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ

ʠʤʝʪʨʠʷ 

ʝ

ʢʩʮʝʩ 

1 ʧʦʣ 1-19-

35.2% 

2-35-

64.8% 

1-ʤʲʞ 

2-ʞʝʥʘ 

       

2 ʚʲʟʨ
ʘʩʪ 

   1
8 

5
6 

3
5.69 

9.99
9 

+0
.062 

-
0.802 

3 ʜʠʘʛ

ʥʦʟʘ 

1-39-72.2%; 

2-15-27.8%; 

       

4 side         

5 dura

tion 

        

7 ethi

ology 

        

8 com

pensation 

3-54-100%        

9 SNy 1-54-100%        

1

0 

LNy 1-54-100%        

1

1 

PNy 1-54-100%        

1

2 

Stat

okinetic 

3-20-37%;4-34-63%        

1

3 

Hear

ing 

0-51-94.4%;1-3-5.6%        

1

4 

R  0.

33 

3

.72 

1

.4833 

0.66

496 

+0

.896 

+

1.166 

1 Sop  1 1 5 362. +1 +
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5 91.1 824.8 42.38 4061 .775 3.218 

1

6 

Vop  6.

4 

6

0.9 

1

8.087 

12.0

771 

+1

.774 

+

3.212 

1

7 

Dxo

p 

 4.

9 

1

43.0 

2

2.881 

29.0

658 

+3

.195 

+

10.702 

1

8 

Dyo

p 

 1

0.9 

1

57.6 

4

0.890 

35.0

034 

+2

.018 

+

3.760 

1

9 

Scl  4

2.7 

4

891.3 

7

71.891 

751.

5594 

+3

.598 

+

16.857 

2

0 

Vcl  1.

4 

1

63.0 

2

5.735 

25.7

35 

+3

.597 

+

16.848 

2
1 

Dxcl  9.
7 

9
0.8 

2
2.310 

16.3
354 

+2
.75 

+
9.758 

2

2 

Dycl  1

2.6 

1

28.9 

4

0.926 

22.2

295 

+2

.116 

+

7.148 

 

 

 

 

 

 

ʇʈʀʃʆɾɽʅʀɽ 4 

POSTNORM-TOTAL - ʆʇʀʉɸʅʀɽ ʅɸ ʇɸʈɸʄɽʊʈʀʊɽ (169 ʃʀʎɸ) 

 
 ̄ ʦʟʥʘ

ʯʝʥʠʝ 

ʥʘʠʤʝ

ʥʦʚʘʥʠʝ 

ʢʦʜ ʥ

ʦʨʤʘ 

ʤ

ʠʥʠʤʫʤ 

ʤ

ʘʢʩʠʤʫʤ 

ʩ

ʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ʩʪʘ

ʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ 

ʘʩ

ʠʤʝʪʨʠʷ 

ʝ

ʢʩʮʝʩ 

1 ʧʦʣ 1-78-

46.2% 

2-91-

53.8% 

1-ʤʲʞ 

2-ʞʝʥʘ 

      

2 ʚʲʟʨ
ʘʩʪ 

  7 8
0 

3
9.75 

16.9
79 

  

3 ʜʠʘʛ

ʥʦʟʘ 

       

4 side        

5 dura

tion 

       

7 ethi

ology 
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8 com

pensation 
       

9 SNy        

1

0 

LNy        

1

1 

PNy        

1

2 

Stat

okinetic 

       

1

3 

Hear

ing 

       

1

4 

R  0.

95 

2

.19 

1

.5389 

0.25

992 

+0

.022 

-

0.430 

1

5 

Sop  2

1 

8

42 

3

22.82 

114.

777 

+0

.897 

+

1.965 

1

6 

Vop  0.

7 

2

8.10 

1

0.7598 

3.82

659 

+0

.903 

+

1.990 

1

7 

Dxo

p 

 5.

7 

6

8.5 

1

4.992 

0.18

7 

+2

.689 

+

13.429 

1
8 

Dyo
p 

 9.
7 

1
01.3 

3
0.5 

15.9
364 

+1
.643 

+
3.620 

1

9 

Scl  1

80 

1

436 

4

96.18 

191.

805 

+1

.225 

+

2.949 

2

0 

Vcl  6.

0 

4

7.9 

1

6.5396 

6.39

38 

+1

.779 

+

4.319 

2

1 

Dxcl  3.

2 

6

6.9 

1

9.767 

10.4

303 

+1

.779 

+

4.319 

2

2 

Dycl  1

0.1 

1

00.1 

4

0.613 

18.0

742 

+1

.048 

+

1.006 
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