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ɺ ʩʙʦʨʥʠʢ ʚʦʰʣʠ ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɹʠʦʤʝʭʘʥʠʢʘ ʜʚʠʛʘʪʝʣʴʥʳʭ 
ʜʝʡʩʪʚʠʡ ʠ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʚ ʩʧʦʨʪʝè, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʩʦʚʤʝʩʪʥʦ 
ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, 
ʩʧʦʨʪʘ, ʤʦʣʦʜʝʞʠ ʠ ʪʫʨʠʟʤʘè (ɻʎʆʃʀʌʂ), ʛ. ʄʦʩʢʚʘ ʠ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʘʷ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳè (ʄɻɸʌʂ), ʛ.ʧ. ʄʘʣʘʭʦʚʢʘ ʧʨʠ 
ʩʦʜʝʡʩʪʚʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʂʦʥʬʝʨʝʥʮʠʷ ʧʨʦʭʦʜʠʣʘ 
ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʆ ʈɻʋʌʂʉʄʠʊ 21-22 ʥʦʷʙʨʷ 2019 ʛʦʜʘ. ɺ ʩʙʦʨʥʠʢ ʚʦʰʣʠ 
ʤʘʪʝʨʠʘʣʳ, ʜʦʣʦʞʝʥʥʳʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʧʨʠʩʣʘʥʥʳʝ ʜʣʷ ʟʘʦʯʥʦʛʦ ʫʯʘʩʪʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʧʨʠʚʝʜʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ ʅʀʀ ʈʦʩʩʠʠ ʠ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. 
ɺ ʩʪʘʪʴʷʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʘʥʘʣʠʟʘ ʙʠʦʤʝʭʘʥʠʢʠ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ 
ʯʝʣʦʚʝʢʘ, ʧʨʦʷʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 
ʪʝʭʥʠʢʠ ʩʧʦʨʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ. ʆʙʩʫʞʜʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ 
ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʧʦʨʪʝ.  

ʉʙʦʨʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʬʝʨʝ 
ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʫʟʦʚ, ʪʨʝʥʝʨʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ 
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ʆʉʅʆɺʅʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ʂʆʅʌɽʈɽʅʎʀʀ: 
 

 

 

 

V ɹʀʆʄɽʍɸʅʀʂɸ ɼɺʀɻɸʊɽʃʔʅʆɻʆ  

ɸʇʇɸʈɸʊɸ ʏɽʃʆɺɽʂɸ 

 

V ɹʀʆʄɽʍɸʅʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʊɽʍʅʀʂʀ 

ʉʇʆʈʊʀɺʅʓʍ ɼɺʀɻɸʊɽʃʔʅʓʍ ɼɽʁʉʊɺʀʁ 

 

V ɹʀʆʄɽʍɸʅʀʂɸ ɼɺʀɻɸʊɽʃʔʅʓʍ ʉʇʆʉʆɹʅʆʉʊɽʁ 

 

V ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʀ ʇɽɼɸɻʆɻʀʏɽʉʂʆɽ 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɺ ʉʇʆʈʊɽ 

 

V ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʀ ʇʈɸʂʊʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ 
ɹʀʆʄɽʍɸʅʀʏɽʉʂʆɻʆ ʂʆʅʊʈʆʃʗ ɺ ʉʇʆʈʊɽ 

 

V ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʈɽɿʋʃʔʊɸʊʆɺ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʆ ɹʀʆʄɽʍɸʅʀʂɽ ɺ ʋʏɽɹʅʆʄ ʇʈʆʎɽʉʉɽ 
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ʋɼʂ 796.88 
 

ʇʆɼʍʆɼʓ ʂ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʖ ʊɽʍʅʀʂʀ 

ʊʆʃʏʂɸ ʐʊɸʅɻʀ ʆʊ ɻʈʋɼʀ ʋ ʊʗɾɽʃʆɸʊʃɽʊʆɺ 

ɺʓʉʆʂʆʁ ʂɺɸʃʀʌʀʂɸʎʀʀ 
 

ɸʥʜʨʦʩʦʚ ʇ.ʀ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʘ ʠʜʝʦʣʦʛʠʷ ʠ ʪʝʭʥʦʣʦʛʠʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʜʭʦʜʦʚ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʠʢʠ ʪʦʣʯʢʘ ʰʪʘʥʛʠ ʦʪ ʛʨʫʜʠ ʫ 

ʪʷʞʝʣʦʘʪʣʝʪʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʢʦʨʦʩʪʥʦʡ ʚʠʜʝʦʩʲʝʤʢʠ (250 ʢ/ʩ) ʠ ʧʨʦʛʨʘʤʤʳ 

Tema Motion.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʝʭʥʠʢʘ ʪʦʣʯʢʘ ʰʪʘʥʛʠ ʦʪ ʛʨʫʜʠ. ʊʷʞʝʣʦʘʪʣʝʪʳ 

ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. ʉʢʦʨʦʩʪʥʘʷ ʚʠʜʝʦʩʲʝʤʢʘ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʅʘ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʧʦʙʝʜʠʪʝʣʠ ʠ 

ʧʨʠʟʝʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʫʤʤʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʜʚʦʝʙʦʨʴʷ, ʚʢʣʶʯʘʶʱʝʡ ʚ 

ʩʝʙʷ ʨʝʟʫʣʴʪʘʪʳ ʚ ʨʳʚʢʝ ʠ ʚ ʪʦʣʯʢʝ. ʇʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʩʥʦʚʥʘʷ ʙʦʨʴʙʘ ʟʘ ʣʫʯʰʫʶ ʩʫʤʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʠʤʝʥʥʦ ʚ 

ʪʦʣʯʢʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʭʥʠʢʠ 

ʪʷʞʝʣʦʘʪʣʝʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʧʦʩʚʷʱʝʥʦ ʨʳʚʢʫ [1]. ʂʣʘʩʩʠʯʝʩʢʠʡ 

ʪʦʣʯʦʢ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʲʝʤʘ ʰʪʘʥʛʠ ʥʘ ʛʨʫʜʴ ʠ ʪʦʣʯʢʘ ʦʪ ʛʨʫʜʠ, 

ʠʟʫʯʝʥ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ.  

ɺ ʢʣʘʩʩʠʯʝʩʢʦʤ ʪʦʣʯʢʝ ʚ ʫʩʣʦʚʠʷʭ ʩʦʨʝʚʥʦʚʘʥʠʡ ʯʘʱʝ ʚʩʝʛʦ 

ʚʳʜʝʣʷʶʪ ʧʨʦʙʣʝʤʳ ʚʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʵʪʦʛʦ ʫʧʨʘʞʥʝʥʠʷ. ɼʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʪʷʞʝʣʦʘʪʣʝʪʦʚ ʵʪʦ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʝʱʝ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ [2]. ɼʘʥʥʘʷ 

ʧʨʦʙʣʝʤʘ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ [1].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʠʪʴ ʧʦʜʭʦʜʳ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʪʝʭʥʠʢʠ ʪʦʣʯʢʘ ʰʪʘʥʛʠ ʦʪ ʛʨʫʜʠ ʫ ʪʷʞʝʣʦʘʪʣʝʪʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ʄʝʪʦʜʳ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʘʨʘʤʝʪʨʳ ʪʝʭʥʠʢʠ ʜʚʫʭ 

ʩʧʦʨʪʩʤʝʥʦʚ ʩʙʦʨʥʦʡ ʢʦʤʘʥʜʳ ʈʦʩʩʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ 

ʩʢʦʨʦʩʪʥʦʡ ʚʠʜʝʦʩʲʝʤʢʠ (250 ʢ/ʩ) ʥʘ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ 

(ʯʝʤʧʠʦʥʘʪ ʈʦʩʩʠʠ). ɺʠʜʝʦʩʲʝʤʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩ ʦʜʥʦʡ 

ʠ ʪʦʡ ʞʝ ʪʦʯʢʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʧʦʜʭʦʜʳ, ʚ 

ʢʦʪʦʨʳʭ ʩʧʦʨʪʩʤʝʥʳ ʧʦʢʘʟʘʣʠ ʩʚʦʠ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʜʘʥʥʳʭ 

ʩʦʨʝʚʥʦʚʘʥʠʷʭ.  ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʠʜʝʦʩʲʝʤʢʠ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Tema Motion. ɼʣʷ ʮʝʣʠ ʥʘʩʪʦʷʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʠʩʴ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʠ 

ʩʢʦʨʦʩʪʠ ʢʦʥʮʘ ʛʨʠʬʘ ʰʪʘʥʛʠ. ʇʨʠʤʝʨʳ ʧʦʣʫʯʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 
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ʈʠʩʫʥʦʢ 1- ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ  

ʧʝʨʝʤʝʱʝʥʠʷ ʰʪʘʥʛʠ ʚ ʪʦʣʯʢʝ ʦʪ ʛʨʫʜʠ (H). ʊʦʯʢʘ 1 ï ʤʦʤʝʥʪ 

ʜʦʩʪʠʞʝʥʠʷ H max, ʪʦʯʢʘ 2 ïʤʦʤʝʥʪ ʬʠʢʩʘʮʠʠ ʩʥʘʨʷʜʘ ʚ ʥʦʞʥʠʮʘʭ 

 

 
 

ʈʠʩʫʥʦʢ 2- ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ  

cʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ  ʰʪʘʥʛʠ ʚ ʪʦʣʯʢʝ ʦʪ ʛʨʫʜʠ (V) 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ɺ ʣʶʙʦʤ ʧʦʠʩʢʝ ʧʦʜʭʦʜʦʚ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʠʢʠ 

ʩʧʦʨʪʩʤʝʥʦʚ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ çʤʝʪʦʜʦʣʦʛʠʝʡè. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ɺ.ʄ. ɿʘʮʠʦʨʩʢʠʡ ʥʘʟʳʚʘʣ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʠʢʠ [3]. ʀʟʥʘʯʘʣʴʥʦ ʦʮʝʥʢʘ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʠʢʠ ʧʨʝʜʧʦʣʘʛʘʣʘ ʥʘʣʠʯʠʝ ʥʝʢʦʪʦʨʦʛʦ 

çʦʙʨʘʟʮʘè ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʧʨʝʜʣʘʛʘʣʦʩʴ ʩʯʠʪʘʪʴ ʢʦʤʧʣʝʢʩ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʞʝʥʠʡ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʧʨʘʞʥʝʥʠʷ ʩʧʦʨʪʩʤʝʥʘʤʠ 

ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʦʙʘ ʩʧʦʨʪʩʤʝʥʘ ʚʭʦʜʠʣʠ ʚ 

ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚ ʩʙʦʨʥʦʡ ʢʦʤʘʥʜʳ ʈʦʩʩʠʠ ʧʦ ʪʷʞʝʣʦʡ ʘʪʣʝʪʠʢʝ. ʅʦ ʦʜʠʥ ʠʟ 

ʥʠʭ ʙʳʣ ʯʝʤʧʠʦʥʦʤ ʤʠʨʘ (ʜʘʣʝʝ ʩʧʦʨʪʩʤʝʥ ˉ1), ʘ ʚʪʦʨʦʡ ï ʥʝʪ (ʜʘʣʝʝ 

ʩʧʦʨʪʩʤʝʥ ˉ2). ʅʦ, ʥʝ ʵʪʦ ʛʣʘʚʥʦʝ. ɺʘʞʥʦʝ ʦʪʣʠʯʠʝ ʫ ʠʩʩʣʝʜʫʝʤʳʭ 

ʩʧʦʨʪʩʤʝʥʦʚ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʪʦʤ, ʯʪʦ ʩʧʦʨʪʩʤʝʥ ˉ1 ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʪʦʣʯʢʘ ʧʦʩʣʝ ʧʦʜʲʝʤʘ ʰʪʘʥʛʠ ʥʘ ʛʨʫʜʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʦʛʜʘ 
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ʥʝ ʠʤʝʣ ʧʨʦʙʣʝʤ ʩʦ ʚʪʦʨʦʡ ʯʘʩʪʴʶ ʵʪʦʛʦ ʫʧʨʘʞʥʝʥʠʷ. ʋ ʩʧʦʨʪʩʤʝʥʘ ˉ2 

ʟʘʚʝʨʰʘʶʱʘʷ ʯʘʩʪʴ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʪʦʣʯʢʘ ʯʘʩʪʦ ʟʘʢʘʥʯʠʚʘʣʘʩʴ ʩʨʳʚʘʤʠ. 

ʕʪʦ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʚʳʟʚʘʣʦ ʠʥʪʝʨʝʩ ʚ ʧʦʠʩʢʝ ʨʝʟʝʨʚʦʚ ʨʦʩʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʪʦʣʯʢʝ ʰʪʘʥʛʠ ʦʪ ʛʨʫʜʠ ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʢʠ, ʠʤʝʥʥʦ, ʜʣʷ 

ʩʧʦʨʪʩʤʝʥʘ ˉ2. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʜʭʦʜʘ ʢ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʠʢʠ ʪʦʣʯʢʘ ʰʪʘʥʛʠ ʦʪ ʛʨʫʜʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 

3 ʠ 4. ʋʪʦʯʥʠʤ, ʯʪʦ ʵʪʦ ʥʝ ʧʨʦʠʟʚʦʣʴʥʳʝ ʨʠʩʫʥʢʠ ʭʫʜʦʞʥʠʢʘ, ʘ ʩʧʝʮʠʘʣʴʥʦ 

ʦʙʨʘʙʦʪʘʥʥʳʝ ʢʘʜʨʳ ʩʢʦʨʦʩʪʥʦʡ ʚʠʜʝʦʩʲʝʤʢʠ ʩ ʪʦʯʥʳʤ ʩʦʭʨʘʥʝʥʠʝʤ 

ʢʦʥʪʫʨʦʚ ʩʧʦʨʪʩʤʝʥʘ ʠ ʛʨʠʬʘ ʰʪʘʥʛʠ. ʕʪʦʪ ʧʨʠʝʤ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʚ ʦʙʦʠʭ 

ʩʣʫʯʘʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʜʝʡʩʪʚʫʶʱʠʭ ʩʧʦʨʪʩʤʝʥʦʚ. 

 
ʈʠʩʫʥʦʢ 3- ʇʦʟʳ ʩʧʦʨʪʩʤʝʥʘ ˉ1 ʚ ʤʦʤʝʥʪ ʜʦʩʪʠʞʝʥʠʷ H max 

(ʩʣʝʚʘ) ʠ ʚ ʤʦʤʝʥʪ ʬʠʢʩʘʮʠʠ ʚ ʥʦʞʥʠʮʘʭ (ʩʧʨʘʚʘ) 

 
ʈʠʩʫʥʦʢ 4- ʇʦʟʳ ʩʧʦʨʪʩʤʝʥʘ ˉ2 ʚ ʤʦʤʝʥʪ ʜʦʩʪʠʞʝʥʠʷ H max 

(1 - ʩʣʝʚʘ) ʠ ʚ ʤʦʤʝʥʪ ʬʠʢʩʘʮʠʠ ʚ ʥʦʞʥʠʮʘʭ (2 - ʩʧʨʘʚʘ) 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʨʠʩʫʥʢʦʚ 3 ʠ 4 ʦʙʨʘʱʘʝʤ 

ʚʥʠʤʘʥʠʝ ʥʘ ʢʘʜʨʳ 1. ɿʜʝʩʴ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʦʟʳ ʚ ʤʦʤʝʥʪ ʜʦʩʪʠʞʝʥʠʷ 

ʰʪʘʥʛʦʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʚʚʝʨʭ (ʜʦ ʚʩʪʘʚʘʥʠʷ ʠʟ ʥʦʞʥʠʮ, ʚʳʰʝ 
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ʰʪʘʥʛʘ ʫʞʝ ʥʝ ʠʜʝʪ). ʕʪʦ ï ʧʠʢ Hmax ʧʨʠ V=0. ʉʧʦʨʪʩʤʝʥ ˉ2 ʚ ʜʘʥʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʫʞʝ, ʧʨʘʢʪʠʯʝʩʢʠ, ʧʦʣʥʦʩʪʴʶ ʚʳʧʨʷʤʠʣ ʨʫʢʠ ï ʝʤʫ ʥʝ ʥʘʜʦ 

ʫʭʦʜʠʪʴ ʧʦʜ ʰʪʘʥʛʫ. ʋ ʩʧʦʨʪʩʤʝʥʘ ˉ1 ï ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʡ ʚʘʨʠʘʥʪ 

ʪʝʭʥʠʢʠ. ʅʘ ʢʘʜʨʝ 1 ʫ ʥʝʛʦ ʝʱʝ ʩʦʛʥʫʪʳ ʨʫʢʠ ï ʘ ʰʪʘʥʛʘ ʚʚʝʨʭ ʙʦʣʴʰʝ ʥʝ 

ʧʦʡʜʝʪ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥ ʟʘʢʣʶʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʜʚʠʞʝʥʠʷ ʚʳʧʦʣʥʷʝʪ ʟʘ 

ʩʯʝʪ ʫʭʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʪʝʭʥʠʢʠ ʜʣʷ ʩʧʦʨʪʩʤʝʥʘ ˉ2 ʩʚʷʟʘʥ ʩ çʵʢʦʥʦʤʠʟʘʮʠʝʡè ʜʚʠʛʘʪʝʣʴʥʳʭ 

ʜʝʡʩʪʚʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʦʣʯʢʘ ʦʪ ʛʨʫʜʠ. ʂʘʢ ʤʠʥʠʤʫʤ, ʝʤʫ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʧʦʣʥʷʪʴ ʫʭʦʜ ʧʦʜ ʰʪʘʥʛʫ ʩ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤʠ 

çʥʦʞʥʠʮʘʤʠè.  

ʇʨʠʚʝʜʝʥʥʳʝ ʧʦʣʦʞʝʥʠʷ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ 

ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʪʘʢʦʡ ʘʥʘʣʠʟ ʧʦʥʷʪʝʥ 

ʩʧʦʨʪʩʤʝʥʘʤ ʠ ʪʨʝʥʝʨʘʤ. ʇʨʠ ʦʙʩʫʞʜʝʥʠʠ ʜʝʪʘʣʝʡ ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʊʘʢ, ʫ ʩʧʦʨʪʩʤʝʥʘ ˉ1 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʰʪʘʥʛʠ 

ʚʚʝʨʭ 1,73 ʤ/ʩ. ʋ ʩʧʦʨʪʩʤʝʥʘ ˉ2 ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 2,07 ʤ/ʩ. 

ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʯʠʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʚʪʦʨʦʡ ʩʧʦʨʪʩʤʝʥ çʨʘʟʛʦʥʷʝʪè ʰʪʘʥʛʫ ʜʦ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʠ, ʘ ʟʥʘʯʠʪ ʦʥ 

ʨʘʙʦʪʘʝʪ ʤʝʥʝʝ ʵʢʦʥʦʤʠʯʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʚʝʜʝʥʥʳʝ ʧʦʣʦʞʝʥʠʷ ʦʪʨʘʞʘʶʪ ʦʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʢ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʠʢʠ ʪʦʣʯʢʘ ʰʪʘʥʛʠ ʦʪ ʛʨʫʜʠ ʫ ʪʷʞʝʣʦʘʪʣʝʪʦʚ 

ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. ɼʨʫʛʠʝ ʧʦʜʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʚʳʙʦʨʦʤ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʘʨʠʘʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʩʠʣʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʘʢʩʠʤʫʤ 

ʫʩʠʣʠʡ ʩʣʝʜʫʝʪ ʧʨʠʢʣʘʜʳʚʘʪʴ ʢ ʩʥʘʨʷʜʫ ʚ ʥʘʯʘʣʝ çʚʳʪʘʣʢʠʚʘʥʠʷè [4]. 

ɺʦʟʤʦʞʥʦ, ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʠʢʠ ʪʦʣʯʢʘ ʰʪʘʥʛʠ ʦʪ 

ʛʨʫʜʠ ʙʫʜʫʪ ʚʳʷʚʣʝʥʳ ʧʨʠ ʘʥʘʣʠʟʝ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʠʢʠ ʚ ʧʨʦʮʝʩʩʝ 

ʩʨʘʚʥʝʥʠ ̫ʫʜʘʯʥʳʭ ʠ ʥʝʫʜʘʯʥʳʭ ʧʦʜʭʦʜʦʚ ʩ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʚʝʩʦʤ, ʧʦ 

ʧʨʠʥʮʠʧʫ, ʩʜʝʣʘʥʥʦʤʫ ʜʣʷ ʨʳʚʢʘ [5]. 
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ʀ. ɸʥʜʨʦʩʦʚ // ɹʠʦʤʝʭʘʥʠʢʘ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ ʚ ʩʧʦʨʪʝ : ʤʘʪʝʨʠʘʣʳ V ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 23-24 ʥʦʷʙʨʷ 2017 ʛ. / ʈʦʩʩʠʡʩʢʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʩʧʦʨʪʘ ʠ ʪʫʨʠʟʤʘ, ʄʦʩʢʦʚʩʢʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ; ʨʝʜ.ïʩʦʩʪ. ɸ. ʅ. ʌʫʨʘʝʚ. -  

ʄʦʩʢʚʘ ; ʄʘʣʘʭʦʚʢʘ, 2017, ʉ. 5-9.  

2. ʀʚʘʥʦʚ, ɸ. ʊ.  ɿʘʚʠʩʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʚ ʪʦʣʯʢʝ ʦʪ ʩʠʣʳ ʤʳʰʮ ʥʦʛ / 

ɸ. ʊ. ʀʚʘʥʦʚ // ʊʷʞʝʣʘʷ ʘʪʣʝʪʠʢʘ : ʝʞʝʛʦʜʥʠʢ / ʩʦʩʪ. ʈ. ɸ. ʈʦʤʘʥ. ï ʄʦʩʢʚʘ 

: ʌʠʟʢʫʣʴʪʫʨʘ ʠ ʩʧʦʨʪ, 1974. - ʉ. 28-29. 
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3. ɿʘʮʠʦʨʩʢʠʡ, ɺ. ʄ. ʉʧʦʨʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʤʘʩʪʝʨʩʪʚʦ / ɺ. ʄ. 

ɿʘʮʠʦʨʩʢʠʡ // ɹʠʦʤʝʭʘʥʠʢʘ : ʫʯʝʙʥʠʢ ʜʣʷ ʠʥ-ʪʦʚ ʬʠʟ. ʢʫʣʴʪʫʨʳ / ɼ. ɼ. ɼʦʥʩʢʦʡ, 

ɺ. ʄ. ɿʘʮʠʦʨʩʢʠʡ. ï ʄʦʩʢʚʘ : ʌʠʟʢʫʣʴʪʫʨʘ ʠ ʩʧʦʨʪ, 1979. - ʉ. 235-253. 

4. ɸʥʜʨʦʩʦʚ, ʇ. ʀ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠ 

ʘʥʘʣʠʟʘ ʪʝʭʥʠʢʠ ʚ ʪʷʞʝʣʦʡ ʘʪʣʝʪʠʢʝ / ʇ. ʀ.ɸʥʜʨʦʩʦʚ // ʂʠʥʝʟʠʦʣʦʛʠʷ 

ʪʷʞʝʣʦʡ ʘʪʣʝʪʠʢʠ. ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʚ 

ʧʦʜʛʦʪʦʚʢʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ : ʤʘʪʝʨʠʘʣʳ  

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʦʯʥʦ-ʟʘʦʯʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ / ʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. ï ʄʘʣʘʭʦʚʢʘ, 2012. - ʉ. 4-12. 

5. ʍʘʩʠʥ, ʃ. ɸ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʳʚʢʘ ʰʪʘʥʛʠ ʚ ʫʜʘʯʥʳʭ ʠ ʥʝʫʜʘʯʥʳʭ ʧʦʧʳʪʢʘʭ 

ʪʷʞʝʣʦʘʪʣʝʪʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ / ʃ. ɸ. ʍʘʩʠʥ, ɸ. ɹ. ʈʘʬʘʣʦʚʠʯ, ʇ. ʀ. 
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APPROACHES TO IMPROVING THE TECHNIQUE OF 

THE JERK OF HIGH QUALIFICATION WEIGHTLIFERS  
 

Androsov P. I . 
 

Annotation. The article shows the ideology and technology of determining 

approaches to improving the technique of jerk for highly qualified weightlifters. 

The presented materials are based on the use of high-speed shooting (250 fps) 

and the Tema Motion program. 

Key words: Technique of jerk, Highly skilled weightlifters, High-speed video 

shooting. 
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ʇʆʂɸɿɸʊɽʃʔ ʌʋʅʂʎʀʆʅɸʃʔʅʆʁ ɼʃʀʅʓ ʈʋʂʀ  

ʋ ɺʆʃɽʁɹʆʃʀʉʊʆɺ ʈɸɿʅʆʁ ʉʇʆʈʊʀɺʅʆʁ 

ʂɺɸʃʀʌʀʂɸʎʀʀ 
 

ɸʣʝʢʩʘʥʜʨʦʚʘ ʅ.ɽ. 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʣʠʥʳ ʨʫʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʚʝʣʠʯʠʥʝ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʫ ʩʧʦʨʪʩʤʝʥʦʚ-ʚʦʣʝʡʙʦʣʠʩʪʦʚ ʨʘʟʥʦʡ ʩʧʦʨʪʠʚʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʣʠʮ, ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ 
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ʩʧʦʨʪʦʤ. ʆʧʨʝʜʝʣʝʥʘ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʚ 

ʙʨʦʩʢʝ ʥʘʙʠʚʥʦʛʦ ʤʷʯʘ ʠʟ-ʟʘ ʛʦʣʦʚʳ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʣʠʥʳ ʨʫʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʉʧʦʨʪʩʤʝʥʳ-ʚʦʣʝʡʙʦʣʠʩʪʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʜʣʠʥʘ ʨʫʢʠ. 
 

ʈʘʟʚʠʪʠʝ ʩʧʦʨʪʘ ʚʳʩʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʜʦʩʪʠʛʣʦ ʪʘʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ 

ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʘʟʨʘʙʦʪʢʘ 

ʩʪʘʥʜʘʨʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʠʩʢ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʦʪʨʘʞʘʶʱʠʭ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʧʦʨʪʩʤʝʥʦʚ, ʩʦʟʜʘʝʪ ʙʘʟʫ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʦʪʙʦʨʘ, 

ʢʦʥʪʨʦʣʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʩʧʦʨʪʝ. ɺ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʧʦʧʳʪʦʢ ʧʨʝʜʩʪʘʚʠʪʴ ʜʘʥʥʳʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʪʘʪʫʩʘ ʩʧʦʨʪʩʤʝʥʦʚ ʨʘʟʣʠʯʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʭ 

ʘʙʩʦʣʶʪʥʳʝ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʦʧʦʨʮʠʠ, 

ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʦʤʘʪʦʪʠʧ ʠ ʧʨ. ʆʜʥʘʢʦ, ʧʦʠʩʢ ʥʦʚʳʭ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʩʧʦʨʪʩʤʝʥʦʚ ʨʘʟʥʦʡ ʩʧʦʨʪʠʚʥʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʤʘʷ ʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ ʜʣʠʥʘ ʨʫʢʠ 

ʥʝ ʦʪʨʘʞʘʝʪ ʝʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʨʝʘʣʠʟʘʮʠʠ ʨʷʜʘ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʟʘʜʘʯ. ʋʯʠʪʳʚʘʷ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʨʘʥʝʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʱʘʝʤʦʩʪʠ ʧʦʷʩʘ ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, 

ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʪʝʧʝʥʠ ʧʦʜʚʠʞʥʦʩʪʠ ʚ ʛʨʫʜʠʥʦ-ʢʣʶʯʠʯʥʦʤ ʩʫʩʪʘʚʝ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʘ ʩʧʝʮʠʘʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ. 

ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʦʥʷʪʠʝ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʣʠʥʝ ʨʫʢʠ, ʢʘʢ 

ʩʫʤʤʳ ʝʝ ʘʙʩʦʣʶʪʥʦʡ ʜʣʠʥʳ ʠ ʚʝʣʠʯʠʥʳ ʩʤʝʱʘʝʤʦʩʪʠ ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʣʠʙʦ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ, ʣʠʙʦ ʚ ʩʘʛʠʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ.   

ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʣʠʥʳ ʨʫʢʠ ʚʢʣʶʯʘʝʪ 

ʥʝʩʣʦʞʥʳʝ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ 

ʘʥʪʨʦʧʦʤʝʪʨʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦʣʘ ʜʦ ʘʢʨʦʤʠʘʣʴʥʦʡ 

ʪʦʯʢʠ ʧʨʠ ʧʦʣʦʞʝʥʠʠ ʦʙʩʣʝʜʫʝʤʦʛʦ ʚ ʦʩʥʦʚʥʦʡ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʡ 

ʩʪʦʡʢʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʥʷʪʴ ʧʣʝʯʝʚʦʡ ʧʦʷʩ 

ʚʚʝʨʭ ʧʨʠ ʩʚʦʙʦʜʥʦ ʦʧʫʱʝʥʥʦʡ ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦʚʪʦʨʥʦʝ ʠʟʤʝʨʝʥʠʝ. ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʚʪʦʨʳʤ ʠ ʧʝʨʚʳʤ ʠʟʤʝʨʝʥʠʝʤ 

ʩʦʩʪʘʚʣʷʝʪ ʚʝʣʠʯʠʥʫ ʩʤʝʱʘʝʤʦʩʪʠ ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ ʚʚʝʨʭ. ɸʥʘʣʦʛʠʯʥʦ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʤʝʱʘʝʤʦʩʪʴ ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ ʚʥʠʟ, ʩ ʪʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, 

ʯʪʦ ʠʩʧʳʪʫʝʤʦʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʦʧʫʩʪʠʪʴ ʚʝʨʭʥʶʶ 

ʢʦʥʝʯʥʦʩʪʴ. ʉʫʤʤʘ ʵʪʠʭ ʜʚʫʭ ʚʝʣʠʯʠʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʙʱʫʶ ʧʦʜʚʠʞʥʦʩʪʴ 

ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦʜʚʠʞʥʦʩʪʴ ʚ ʛʨʫʜʠʥʦ-
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ʢʣʶʯʠʯʥʦʤ ʩʫʩʪʘʚʝ ʚ ʩʘʛʠʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠ ʩʦʛʥʫʪʦʡ ʚ 

ʧʣʝʯʝʚʦʤ ʩʫʩʪʘʚʝ ʜʦ 90 ʚ ʩʧʦʢʦʡʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʩʤʝʱʝʥʠʠ ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ ʚʧʝʨʝʜ ʠ ʥʘʟʘʜ. ʋʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʧʦʜʚʠʞʥʦʩʪʠ ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʤʦʞʝʪ ʠʤʝʪʴ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʚʝʨʭʥʝʡ 

ʢʦʥʝʯʥʦʩʪʠ ʚ ʪʘʢʠʭ ʚʠʜʘʭ ʩʧʦʨʪʘ, ʢʘʢ ʚʦʣʝʡʙʦʣ, ʙʘʩʢʝʪʙʦʣ, ʬʝʭʪʦʚʘʥʠʝ, 

ʪʝʥʥʠʩ ʠ ʜʨ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʩʧʦʨʪʩʤʝʥʳ ʚʦʣʝʡʙʦʣʠʩʪʳ ʨʘʟʥʦʡ ʩʧʦʨʪʠʚʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʣʠʮʘ, 

ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʝʩʷ ʤʘʩʩʦʚʳʤʠ ʚʠʜʘʤʠ ʩʧʦʨʪʘ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʜʣʠʥ ʨʫʢʠ ʩʧʦʨʪʩʤʝʥʦʚ-ʚʦʣʝʡʙʦʣʠʩʪʦʚ ʠ ʣʠʮ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʤʘʩʩʦʚʳʤʠ ʚʠʜʘʤʠ ʩʧʦʨʪʘ 
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1 
ɸʙʩʦʣʶʪʥʘʷ ʜʣʠʥʘ 

ʨʫʢʠ (ʩʤ) 

77,7Ñ

2,8 

72,1Ñ

2,0 

85,2Ñ

2,6 

77,9Ñ 

2,7 

90,7Ñ 

2,9 

79,8Ñ 

3,1 

2 
ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʜʣʠʥʘ ʨʫʢʠ (%) 

44,7Ñ

1,4 

44,1Ñ

1,9 

45,8Ñ

1,9 

44,7Ñ 

2,3 

45,6Ñ 

1,7 

43,7Ñ 

1,9 

3 
ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʜʣʠʥʘ ʨʫʢʠ (ʩʤ) 

84,9Ñ

3,1 

80,0Ñ

3,0 

95,8Ñ

3,7 

88,1Ñ 

3,2 

104,5Ñ 

2,1 

94,0Ñ 

3,6 
 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʘʙʩʦʣʶʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ ʨʫʢʠ 

ʫ ʩʧʦʨʪʩʤʝʥʦʚ-ʚʦʣʝʡʙʦʣʠʩʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʢʘʢ ʫ ʤʫʞʯʠʥ, ʪʘʢ ʠ ʫ 

ʞʝʥʱʠʥ. ʆʜʥʘʢʦ, ʧʦʢʘʟʘʪʝʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ʨʫʢʠ (ʦʪ ʜʣʠʥʳ ʪʝʣʘ), 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʧʨʦʧʦʨʮʠʠ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʙʨʘʪʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʘʙʩʦʣʶʪʥʘʷ ʜʣʠʥʘ ʨʫʢʠ ʥʝ 

ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʠ ʟʘʚʠʩʠʪ ʦʪ ʦʙʱʝʡ 

ʜʣʠʥʳ ʪʝʣʘ ʩʧʦʨʪʩʤʝʥʘ. ɸ ʚʦʪ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʣʠʥʳ ʨʫʢʠ 

ʟʘʩʣʫʞʠʚʘʶʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ʄʝʞʜʫ ʦʙʩʣʝʜʫʝʤʳʤʠ ʛʨʫʧʧʘʤʠ ʚʳʷʚʣʝʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʩʧʦʨʪʩʤʝʥʦʚ-ʚʦʣʝʡʙʦʣʠʩʪʦʚ. 

ʇʨʠʯʝʤ, ʯʝʤ ʚʰʝ ʢʚʘʣʠʬʠʢʘʮʠʷ ʩʧʦʨʪʩʤʝʥʘ, ʪʝʤ ʚʳʰʝ ʚʝʣʠʯʠʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʣʠʥʳ ʨʫʢʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ, 
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ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʚʝʣʠʯʝʥʠʶ ʧʦʜʚʠʞʥʦʩʪʠ ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ (ʨʘʟʣʠʯʠʷ 

ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳ ʧʨʠ ʨ<0,001). 

ʇʦ ʠʪʦʛʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ-

ʚʦʣʝʡʙʦʣʠʩʪʦʚ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʙʨʦʩʢʘ ʥʘʙʠʚʥʦʛʦ 

ʤʷʯʘ ʠʟ-ʟʘ ʛʦʣʦʚʳ ʦʪ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʣʠʥʳ ʨʫʢʠ 

(r=0,89 ï ʫ ʤʫʞʯʠʥ ʠ r=0,82 ï ʫ ʞʝʥʱʠʥ). ʕʪʦʪ ʬʘʢʪ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʣʠʥʳ ʨʫʢʠ 

ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ 

ʩʧʦʨʪʩʤʝʥʦʚ-ʚʦʣʝʡʙʦʣʠʩʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʩʧʦʨʪʠʚʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʪʨʝʥʝʨʘʤ ʰʠʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʨʝʜʩʪʚʘ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʚʝʣʠʯʝʥʠʶ 

ʧʦʜʚʠʞʥʦʩʪʠ ʚ ʛʨʫʜʠʥʦ-ʢʣʶʯʠʯʥʦʤ ʩʫʩʪʘʚʝ (ʨʳʚʢʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ ʨʫʢʘʤʠ 

ʩ ʦʪʷʛʦʱʝʥʠʷʤʠ, ʫʧʨʘʞʥʝʥʠʷ ʚ çʚʠʩʝè ʥʘ ʧʝʨʝʢʣʘʜʠʥʝ ʠ ʰʚʝʜʩʢʦʡ ʩʪʝʥʢʝ ʠ ʜʨ.). 
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ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ɸʥʘʪʦʤʠʠ;  

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳè, ʛ.ʧ. ʄʘʣʘʭʦʚʢʘ, ʈʦʩʩʠʷ. 
 

INDICATOR OF FUNCTIONAL ARM  LENGTH IN 

VOLLEYBALL PLAYERS OF DIFFERENT SPORTS 

QUALIFICATIONS  
 

Alexandrova N.E. 
 

Annotation.  The article describes the method of determining the 

functional length of the arm and presents data on the value of this indicator in 

volleyball athletes of different sports qualifications and persons regularly 

engaged in physical culture and sports. The direct correlation dependence of the 

result in the throw of a stuffed ball from behind the head on the functional length 

of the arm is determined. 

Keyword. Athletes-volleyball players, the functional arm length. 
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ʊɽʍʅʀʂɸ ʇʆɼʒɽʄɸ ʐʊɸʅɻʀ ɺ ʈʓɺʂɽ ʋ ʄʋɾʏʀʅ 

ʀ ɾɽʅʑʀʅ ʉ ʈɸɿʅʓʄʀ ʊʀʇɸʄʀ ʊʈɸɽʂʊʆʈʀʁ 

ʎɽʅʊʈɸ ʄɸʉʉ ʉʅɸʈʗɼɸ 
 

ɸʪʣʘʩ ɸ.ɸ., ʐʘʣʤʘʥʦʚ ɸ.ɸ, ʉʢʦʪʥʠʢʦʚ ɺ.ʌ., ɹʘʶʨʠʥ ɸ.ʇ. 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʠʞʝʥʠʷ ʎʄ 

ʰʪʘʥʛʠ ʚ ʨʳʚʢʝ ʪʷʞʝʣʦʘʪʣʝʪʦʚ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʨʘʟʣʠʯʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ. ɹʠʣʘʪʝʨʘʣʴʥʘʷ ʚʠʜʝʦʩʲʝʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʯʝʤʧʠʦʥʘʪʘʭ 

ʄʦʩʢʚʳ ʠ ʩʦʨʝʚʥʦʚʘʥʠʷʭ "ʆʣʠʤʧʠʡʩʢʠʝ ʥʘʜʝʞʜʳ" ʚ 2018 ʠ 2019 ʛʦʜʘʭ ʥʘ 

ʙʘʟʝ ʫʯʠʣʠʱʘ ʦʣʠʤʧʠʡʩʢʦʛʦ ʨʝʟʝʨʚʘ ˉ2 ʛ. ʄʦʩʢʚʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ 154 ʩʧʦʨʪʩʤʝʥʘ (77 ʤʫʞʯʠʥ ʠ 77 ʞʝʥʱʠʥ) ʨʘʟʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ 

(ʦʪ 1 ʶʥʦʰʝʩʢʦʛʦ ʨʘʟʨʷʜʘ ʜʦ ʄʉ), ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʩʝʭ ʚʝʩʦʚʳʭ ʢʘʪʝʛʦʨʠʡ. 

ɺ ʦʙʨʘʙʦʪʢʫ ʙʨʘʣʠʩʴ ʧʦʧʳʪʢʠ ʩ ʣʫʯʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚ ʨʳʚʢʝ. ʇʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʠʞʝʥʠʷ ʰʪʘʥʛʠ ʚ ʨʳʚʢʝ ʫ ʪʷʞʝʣʦʘʪʣʝʪʦʚ ʨʘʟʣʠʯʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʩ ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ ʪʨʘʝʢʪʦʨʠʠ ʰʪʘʥʛʠ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʚʦ ʚʨʝʤʷ ʩʦʨʝʚʥʦʚʘʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʝʨʠʘʣʘ ʧʦʣʫʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʎʄ 

ʰʪʘʥʛʠ, ʠʟʤʝʨʝʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʠʟ 

ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʎʄ ʩʥʘʨʷʜʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ 

ʪʨʘʝʢʪʦʨʠʠ ʮʝʥʪʨʘ ʤʘʩʩ ʩʥʘʨʷʜʘ ʚ ʨʳʚʢʝ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʷʚʠʣ ʦʜʥʫ ʠʟ ʧʨʠʯʠʥ ʧʦʜʲʝʤʘ ʰʪʘʥʛʠ ʚ ʨʳʚʢʝ ʧʦ 
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ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʭʘʨʘʢʪʝʨʥʦʡ, ʢʘʢ ʜʣʷ ʤʫʞʯʠʥ, 

ʪʘʢ ʠ ʜʣʷ ʞʝʥʱʠʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʙʠʣʘʪʝʨʘʣʴʥʘʷ ʚʠʜʝʦʩʲʝʤʢʘ, ʪʝʭʥʠʢʘ ʪʷʞʝʣʦʘʪʣʝʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ, 

ʪʷʞʝʣʦʘʪʣʝʪʳ ʨʘʟʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʪʝʭʥʠʯʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʨʳʚʢʘ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʚ ʪʷʞʝʣʦʡ ʘʪʣʝʪʠʢʝ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʰʪʘʥʛʠ, 

ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝʤ ʠ ʬʦʨʤʦʡ ʪʨʘʝʢʪʦʨʠʠ ʎʄ ʩʥʘʨʷʜʘ ʚ 

ʩʘʛʠʪʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ [2]. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [5, 6, 7, 8] ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʪʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʪʨʘʝʢʪʦʨʠʷ, ʢʦʪʦʨʘʷ ʥʝ ʧʝʨʝʩʝʢʘʝʪ 

ʚʝʨʪʠʢʘʣʴʥʫʶ ʣʠʥʠʶ, ʧʨʦʚʝʜʝʥʥʫʶ ʚ ʤʦʤʝʥʪ ʦʪʨʳʚʘ ʰʪʘʥʛʠ ʦʪ ʧʦʤʦʩʪʘ, 

ʧʨʠ ʵʪʦʤ ʰʪʘʥʛʘ ʜʚʠʛʘʝʪʩʷ ʚʚʝʨʭ-ʥʘʟʘʜ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʣʫ ʘʪʣʝʪʘ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʪʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ: ʫʛʦʣ ʥʘʢʣʦʥʘ 

ʢ ʛʦʨʠʟʦʥʪʫ ʣʠʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʠʟ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʎʄ ʰʪʘʥʛʠ ʚ 

ʤʦʤʝʥʪ ʝʝ ʦʪʨʳʚʘ ʦʪ ʧʦʤʦʩʪʘ ʯʝʨʝʟ ʪʦʯʢʫ ʥʘ ʪʨʘʝʢʪʦʨʠʠ ʚ ʤʦʤʝʥʪ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʧʦʜʲʝʤʘ ʩʥʘʨʷʜʘ ʚ ʢʦʥʮʝ ʬʘʟʳ ʬʠʥʘʣʴʥʦʛʦ ʨʘʟʛʦʥʘ 

ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʎʄ ʰʪʘʥʛʠ ʚ ʵʪʦʡ ʪʦʯʢʝ ʦʪ ʚʝʨʪʠʢʘʣʠ 

ʧʨʦʚʝʜʝʥʥʦʡ ʚ ʤʦʤʝʥʪ ʦʪʨʳʚʘ ʩʥʘʨʷʜʘ ʦʪ ʧʦʤʦʩʪʘ [2].  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʪʨʘʝʢʪʦʨʠʠ ʎʄ ʰʪʘʥʛʠ ʚ ʨʳʚʢʝ ʫ ʤʫʞʯʠʥ ʚʦ ʚʨʝʤʷ ʩʦʨʝʚʥʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʦ 

ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʪʨʘʝʢʪʦʨʠʡ ʰʪʘʥʛʠ ʠ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʡ 

ʠʟ ʥʠʭ [5]. ʆʜʥʘʢʦ, ʚʘʞʥʝʝ ʧʦʥʷʪʴ ʧʨʠʯʠʥʳ ʧʦʜʲʝʤʘ ʩʥʘʨʷʜʘ ʧʦ ʵʪʠʤ 

ʪʨʘʝʢʪʦʨʠʷʤ, ʠ ʦʙʲʷʩʥʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʜʲʝʤʘ 

ʰʪʘʥʛʠ ʚ ʨʳʚʢʝ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫ ʤʫʞʯʠʥ ʠ 

ʞʝʥʱʠʥ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʠʟʫʯʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʠʞʝʥʠʷ ʰʪʘʥʛʠ 

ʚ ʨʳʚʢʝ ʫ ʪʷʞʝʣʦʘʪʣʝʪʦʚ ʨʘʟʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʩ 

ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ ʪʨʘʝʢʪʦʨʠʠ ʰʪʘʥʛʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʚʦ ʚʨʝʤʷ 

ʩʦʨʝʚʥʦʚʘʥʠʡ. 

ʄʝʪʦʜʳ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʨʘʝʢʪʦʨʠʶ ʎʄ ʰʪʘʥʛʠ 

ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʦʩʥʦʚʝ ʙʠʣʘʪʝʨʘʣʴʥʦʡ ʚʠʜʝʦʩʲʝʤʢʠ ʤʘʨʢʝʨʦʚ, ʟʘʢʨʝʧʣʝʥʥʳʭ 

ʥʘ ʪʦʨʮʘʭ ʛʨʠʬʘ ʰʪʘʥʛʠ. ʀʩʧʦʣʴʟʦʚʘʥ ʚʘʨʠʘʥʪ ʤʝʪʦʜʠʢʠ ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʪʷʞʝʣʦʘʪʣʝʪʦʚ 

"ɻʎʆʃʀʌʂï2012", ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʜʚʝ ʚʠʜʝʦʢʘʤʝʨʳ "Canon", 

ʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʜʚʘ ʥʦʫʪʙʫʢʘ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ [1]. 

ʏʘʩʪʦʪʘ ʩʲʝʤʢʠ ï 50 ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ. 
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ʉʲʝʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʯʝʤʧʠʦʥʘʪʘʭ ʄʦʩʢʚʳ ʠ ʩʦʨʝʚʥʦʚʘʥʠʷʭ 

"ʆʣʠʤʧʠʡʩʢʠʝ ʥʘʜʝʞʜʳ" ʚ 2018 ʠ 2019 ʛʦʜʘʭ ʥʘ ʙʘʟʝ ʫʯʠʣʠʱʘ 

ʦʣʠʤʧʠʡʩʢʦʛʦ ʨʝʟʝʨʚʘ ˉ2 ʛ. ʄʦʩʢʚʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 154 

ʩʧʦʨʪʩʤʝʥʘ (77 ʤʫʞʯʠʥ ʠ 77 ʞʝʥʱʠʥ) ʨʘʟʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ (ʦʪ 1 

ʶʥʦʰʝʩʢʦʛʦ ʨʘʟʨʷʜʘ ʜʦ ʄʉ), ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʩʝʭ ʚʝʩʦʚʳʭ ʢʘʪʝʛʦʨʠʡ. ɺ 

ʦʙʨʘʙʦʪʢʫ ʙʨʘʣʠʩʴ ʧʦʧʳʪʢʠ ʩ ʣʫʯʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚ ʨʳʚʢʝ.  

ʉʧʦʨʪʩʤʝʥʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʤʷ 

ʪʠʧʘʤʠ ʪʨʘʝʢʪʦʨʠʡ (ʨʠʩ. 1). ʉʪʨʝʣʢʠ ʥʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʳʚʘʶʪ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʦʜʲʝʤʘ ʰʪʘʥʛʠ.  ʇʝʨʚʳʡ ʪʠʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʧʦʨʪʩʤʝʥ 

ʧʦʜʥʠʤʘʝʪ ʰʪʘʥʛʫ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʚʚʝʨʭ-ʥʘʟʘʜ ʠ ʪʨʘʝʢʪʦʨʠʷ ʥʝ 

ʧʝʨʝʩʝʢʘʝʪ ʚʝʨʪʠʢʘʣʴ, ʧʨʦʚʝʜʝʥʥʫʶ ʚ ʤʦʤʝʥʪ ʦʪʨʳʚʘ ʩʥʘʨʷʜʘ ʦʪ ʧʦʤʦʩʪʘ. 

ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʦʜʲʝʤʘ ʰʪʘʥʛʠ, ʧʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ. ɺʦ ʚʪʦʨʦʤ ʪʠʧʝ ʪʨʘʝʢʪʦʨʠʠ ʩʧʦʨʪʩʤʝʥ 

ʧʦʜʥʠʤʘʝʪ ʰʪʘʥʛʫ ʚʚʝʨʭ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʩʯʠʪʘʝʪʩʷ ʤʝʥʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ. ɺ 

ʪʨʝʪʴʝʤ ʪʠʧʝ ʪʨʘʝʢʪʦʨʠʠ ʰʪʘʥʛʘ ʧʦʜʥʠʤʘʝʪʩʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʚʚʝʨʭ-

ʚʧʝʨʝʜ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʦʜʲʝʤʘ ʩʯʠʪʘʝʪʩʷ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ.  

ʉʨʘʚʥʝʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʠʞʝʥʠʷ 

ʎʄ ʰʪʘʥʛʠ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʌʨʠʜʤʘʥʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʉʨʘʚʥʝʥʠʝ ʚʝʩʦ-ʨʦʩʪʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʘʪʣʝʪʦʚ ʥʝ ʦʙʥʘʨʫʞʠʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʛʨʫʧʧʘʭ ʩ ʨʘʟʥʠʤʠ ʪʠʧʘʤʠ ʪʨʘʝʢʪʦʨʠʡ, ʢʘʢ ʫ ʞʝʥʱʠʥ, ʪʘʢ ʠ ʫ ʤʫʞʯʠʥ 

(ʪʘʙʣʠʮʘ 1). ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʝʩʘ ʠ ʨʦʩʪʘ ʤʫʞʯʠʥ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʙʳʣʠ 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ, ʯʪʦ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ. ɸʥʘʣʦʛʠʯʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʪʤʝʯʝʥʳ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʨʳʚʢʝ. 

ʇʦʢʘʟʘʪʝʣʠ ʪʨʘʝʢʪʦʨʠʠ ʎʄ ʰʪʘʥʛʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʳʩʦʪʫ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʩʥʘʨʷʜʘ, 

ʚʳʨʘʞʝʥʥʳʝ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʜʣʠʥʳ ʪʝʣʘ ʘʪʣʝʪʦʚ.  

ʉʨʝʜʠ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʩʦʪʳ ʧʦʜʲʝʤʘ ʰʪʘʥʛʠ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʚʳʩʦʪʳ ʰʪʘʥʛʠ ʚ ʥʘʯʘʣʝ ʬʘʟʳ 

ʬʠʥʘʣʴʥʦʛʦ ʨʘʟʛʦʥʘ. ʊʦʣʴʢʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʦʪʣʠʯʘʝʪʩʷ ʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧʘʭ ʩʧʦʨʪʩʤʝʥʦʚ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʧʨʘʚʠʣʘ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʯʥʦʛʦ ʤʦʤʝʥʪʘ ʤʝʞʜʫ ʬʘʟʘʤʠ 

ʘʤʦʨʪʠʟʘʮʠʠ ʠ ʬʠʥʘʣʴʥʦʛʦ ʨʘʟʛʦʥʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦ ʠʟʤʝʥʝʥʠʶ ʫʛʣʦʚ ʚ 

ʢʦʣʝʥʥʳʭ ʩʫʩʪʘʚʘʭ, ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ ʵʪʦʪ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ 

ʥʘʯʘʣʫ ʚʦʟʨʘʩʪʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʢʦʨʦʩʪʠ ʎʄ ʩʥʘʨʷʜʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʦʪ ʪʝʣʘ ʘʪʣʝʪʘ. ʋ ʞʝʥʱʠʥ ʠ ʫ ʤʫʞʯʠʥ ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʟʘʢʦʥʦʤʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ, ʤʝʥʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʪʠʧʦʚ ʪʨʘʝʢʪʦʨʠʠ ʎʄ ʰʪʘʥʛʠ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʫ ʞʝʥʱʠʥ ʚ ʧʝʨʚʦʤ ʪʠʧʝ ʪʨʘʝʢʪʦʨʠʠ ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʎʄ ʰʪʘʥʛʠ 

ʨʘʚʥʘ 37,2Ñ4,4%, ʚʦ ʚʪʦʨʦʤ ʪʠʧʝ ï 35,4Ñ2,3%, ʘ ʚ ʪʨʝʪʴʝʤ ï 34,7Ñ3,6%. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʵʪʦʡ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʪʘʙʣʠʮʘʭ ʧʦʢʘʟʘʪʝʣʠ, ʠʤʝʶʱʠʝ 
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ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ, ʫ ʞʝʥʱʠʥ ʚʳʜʝʣʝʥʳ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ, 

ʘ ʫ ʤʫʞʯʠʥ ï ʢʫʨʩʠʚʦʤ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷ ʦʙʩʫʞʜʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʫ ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ, ʪʦ ʝʛʦ ʚʝʣʠʯʠʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʝ 

ʨʘʟʣʠʯʘʶʪʩʷ. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʊʠʧʳ ʪʨʘʝʢʪʦʨʠʡ ʎʄ ʰʪʘʥʛʠ ʚ ʨʳʚʢʝ (ʚʠʜ ʩʣʝʚʘ) 
 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʳʪʫʝʤʳʭ ʠ ʩʨʝʜʥʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʘʪʣʝʪʦʚ ʚ ʨʳʚʢʝ. 
 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʳʪʫʝʤʳʭ ʠ ʩʨʝʜʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʨʳʚʢʝ 

ʫ ʞʝʥʱʠʥ (ɾ) ʠ ʤʫʞʯʠʥ (ʄ) 
 

ʇʦʢʘʟʘʪʝʣʴ 

I ʪʠʧ II  ʪʠʧ III  ʪʠʧ 

ɾ 

n=30 

ʄ 

n=32 

ɾ 

n=16 

ʄ 

n=20 

ɾ 

n=31 

ʄ 

n=25 

ɺʝʩ, ʢʛ 
60,3 

Ñ13,6 

73,6 

Ñ13,5 

67,7 

Ñ19,0 

81,7 

Ñ17,1 

57,7 

Ñ9,6 

69,2 

Ñ14,6 

ʈʦʩʪ, ʩʤ 
160,9 

Ñ8,5 

174,2 

Ñ5,4 

163,9 

Ñ5,4 

176,7 

Ñ5,6 

162,7 

Ñ8,4 

171,4 

Ñ9,1 

ɺʦʟʨʘʩʪ, ʣʝʪ 
15,6 

Ñ4,0 

18,5 

Ñ3,8 

16,7 

Ñ3,4 

17,3 

Ñ3,8 

17,9 

Ñ4,3 

17,4 

Ñ3,6 

ʈʝʟʫʣʴʪʘʪ, ʢʛ 
57,0 

Ñ19,3 

100,6 

Ñ28,9 

63,9 

Ñ21,9 

96,7 

Ñ29,4 

54,5 

Ñ15,2 

91,0 

Ñ27,9 
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ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʎʄ 

ʰʪʘʥʛʠ, ʠʟʤʝʨʝʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʠʟ 

ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʎʄ ʩʥʘʨʷʜʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʶʪʩʷ ʚ 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧʘʭ ʘʪʣʝʪʦʚ (ʪʘʙʣʠʮʘ 2). ʇʨʠʯʝʤ, ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʵʪʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ, ʧʨʘʢʪʠʯʝʩʢʠ, ʩʦʚʧʘʜʘʶʪ. ʆʪʤʝʪʠʤ, ʯʪʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʚʦʨʷʪ ʦ ʜʚʠʞʝʥʠʠ ʰʪʘʥʛʠ ʩʧʨʘʚʘ ʦʪ 

ʚʝʨʪʠʢʘʣʠ, ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ï ʩʣʝʚʘ. 

ʋ ʘʪʣʝʪʦʚ ʩ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ ʰʪʘʥʛʠ ï ʚ ʬʘʟʘʭ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʟʛʦʥʘ ʠ ʘʤʦʨʪʠʟʘʮʠʠ, ʎʄ ʩʥʘʨʷʜʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ 

ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ ʚ ʩʪʦʨʦʥʫ ʪʝʣʘ ʩʧʦʨʪʩʤʝʥʘ, ʯʝʤ ʫ ʘʪʣʝʪʦʚ ʩ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ (p<0,05). ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʷ ʫ ʞʝʥʱʠʥ ʨʘʚʥʳ 5,3Ñ1,6% ʠ 3,1Ñ1,4%, ʘ ʫ ʤʫʞʯʠʥ ï 4,9Ñ1,4% ʠ 

2,1Ñ1,7%. ɺ ʢʦʥʮʝ ʬʘʟʳ ʬʠʥʘʣʴʥʦʛʦ ʨʘʟʛʦʥʘ ʎʄ ʰʪʘʥʛʠ ʚ ʛʨʫʧʧʝ ʘʪʣʝʪʦʚ ʩ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ ʙʦʣʴʰʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʦʪ ʪʝʣʘ ʘʪʣʝʪʘ ʠ, ʜʘʞʝ 

ʧʝʨʝʩʝʢʘʝʪ ʚʝʨʪʠʢʘʣʴʥʫʶ ʣʠʥʠʶ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʤʥʦʛʠʭ ʘʪʣʝʪʦʚ ʜʝʣʘʪʴ 

ʧʨʳʞʦʢ ʚʧʝʨʝʜ ʚ ʬʘʟʝ ʙʝʟʦʧʦʨʥʦʛʦ ʧʦʜʩʝʜʘ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ 

ʠʟʤʝʥʷʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ ʎʄ ʰʪʘʥʛʠ ʚ ʪʦʯʢʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ 

ʧʦʜʲʝʤʘ. ɺʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʨʠʪʝʨʠʝʤ 

ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʪʝʭʥʠʢʠ ʧʦʜʲʝʤʘ ʰʪʘʥʛʠ ʚ ʨʳʚʢʝ. ʅʘʧʨʠʤʝʨ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʎʄ ʰʪʘʥʛʠ ʚ ʤʦʤʝʥʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ 

ʧʦʜʲʝʤʘ ʫ ʞʝʥʱʠʥ ʩ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ ʩʥʘʨʷʜʘ ʨʘʚʥʦ 3,7Ñ2,8%, ʩ 

ʤʝʥʝʝ ʨʘʮʠʦʥʘʣʴʥʦʡ 1,4Ñ1,1%, ʘ ʩ ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ -2,8Ñ3,5% (p<0.05). 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʩʢʦʨʦʩʪʠ, ʤʦʱʥʦʩʪʠ ʠ ʩʠʣʳ, 

ʧʨʠʣʦʞʝʥʥʦʡ ʢ ʰʪʘʥʛʝ ʚʳʷʚʠʣ ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧʘʭ ʘʪʣʝʪʦʚ 

(ʪʘʙʣʠʮʘ 3). ʕʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʎʄ ʰʪʘʥʛʠ ʚ ʬʘʟʝ 

ʬʠʥʘʣʴʥʦʛʦ ʨʘʟʛʦʥʘ. ʋ ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ ʎʄ 

ʰʪʘʥʛʠ ʚʝʣʠʯʠʥʘ ʩʢʦʨʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʜʚʫʭ 

ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ ʩʧʦʨʪʩʤʝʥʦʚ. 
 

ʊʘʙʣʠʮʘ 2 ï ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʩʦʪʳ ʧʦʜʲʝʤʘ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʎʄ ʰʪʘʥʛʠ ʚ ʨʳʚʢʝ ʫ ʞʝʥʱʠʥ (ɾ)  

ʠ ʤʫʞʯʠʥ (ʄ) 
 

ʇʦʢʘʟʘʪʝʣʴ 
I ʪʠʧ II  ʪʠʧ III  ʪʠʧ 

ɾ ʄ ɾ ʄ ɾ ʄ 

1 2 3 4 5 6 7 

ɺʳʩʦʪʘ ʚ ʥʘʯʘʣʝ ʬʘʟʳ 

ʬʠʥʘʣʴʥʦʛʦ ʨʘʟʛʦʥʘ, % 
37,2 

Ñ4,4 

37,1 

Ñ3,8 
35,4 

Ñ2,3 

36,2 

Ñ2,4 
34,7 

Ñ3,6 

34,9 

Ñ3,2 

ɺʳʩʦʪʘ ʚ ʤʦʤʝʥʪ 

ʤʘʢʩʠʤʫʤʘ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ, % 

49,8 

Ñ2,3 

49,5 

Ñ2,5 

50,2 

Ñ1,6 

50,6 

Ñ2,6 

50,1 

Ñ2,8 

49,5 

Ñ2,0 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

1 2 3 4 5 6 7 

ʄʘʢʩʠʤʫʤ ʚʳʩʦʪʳ 

ʧʦʜʲʝʤʘ ʚ ʬʘʟʝ 

ʬʠʥʘʣʴʥʦʛʦ ʨʘʟʛʦʥʘ, % 

70,0 

Ñ4,3 

67,6 

Ñ3,9 

69,1 

Ñ2,7 

68,3 

Ñ4,4 

70,1 

Ñ3,1 

66,5 

Ñ2,8 

ɺʳʩʦʪʘ ʚ ʤʦʤʝʥʪ 

ʬʠʢʩʘʮʠʠ ʚ ʢʦʥʮʝ 

ʧʦʜʩʝʜʘ, % 

55,7 

Ñ5,2 

55,8 

Ñ4,0 

56,4 

Ñ3,6 

58,2 

Ñ6,9 

56,8 

Ñ4,0 

55,1 

Ñ4,9 

ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʥʘʯʘʣʝ 

ʬʘʟʳ ʬʠʥʘʣʴʥʦʛʦ ʨʘʟʛʦʥʘ, 

% 

5,3 

Ñ1,6 

4,9 

Ñ1,4 
4,1 

Ñ1,6 

4,1 

Ñ1,2 
3,1 

Ñ1,4 

2,1 

Ñ1,7 

ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʤʦʤʝʥʪ 

ʤʘʢʩʠʤʫʤʘ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ, % 

1,7 

Ñ1,7 

1,7 

Ñ1,7 
-0,9 

Ñ1,2 

-1,4 

Ñ0,8 
-2,9 

Ñ2,9 

-3,0 

Ñ2,8 

ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʤʦʤʝʥʪ 

ʤʘʢʩʠʤʫʤʘ ʚʳʩʦʪʳ, % 

3,7 

Ñ2,8 

4,5 

Ñ2,3 
1,4 

Ñ1,1 

1,5 

Ñ1,8 
-2,8 

Ñ3,5 

-3,7 

Ñ3,4 

ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʤʦʤʝʥʪ 

ʬʠʢʩʘʮʠʠ, % 

10,6 

Ñ5,0 

10,2 

Ñ2,3 
6,3 

Ñ2,1 

5,9 

Ñ2,2 
2,1 

Ñ3,5 

-0,6 

Ñ4,6 

 

 

ʊʘʙʣʠʮʘ 3 ï ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʚʠʞʝʥʠʷ 

ʰʪʘʥʛʠ ʚ ʨʳʚʢʝ ʫ ʞʝʥʱʠʥ (ɾ) ʠ ʤʫʞʯʠʥ (ʄ) 
 

ʇʦʢʘʟʘʪʝʣʴ 
I ʪʠʧ II  ʪʠʧ III  ʪʠʧ 

ɾ ʄ ɾ ʄ ɾ ʄ 

1 2 3 4 5 6 7 

ʄʘʢʩʠʤʫʤ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ, ʤ/ʩ 

2,06 

Ñ0,15 

2,01 

Ñ0,12 

2,04 

Ñ0,12 

2,03 

Ñ1,16 

2,05 

Ñ0,12 

1,96 

Ñ0,11 

ʋʤʝʥʴʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚ 

ʧʝʨʝʭʦʜʥʦʡ ʬʘʟʝ, ʤ/ʩ 

0,03 

Ñ0,08 

0,05 

0,11 

0,09 

Ñ0,14 

0,19 

Ñ0,16 

0,06 

Ñ0,14 

0,08 

Ñ0,11 

ʄʘʢʩʠʤʫʤ ʛʦʨʠʟʦʥʪ. 

ʩʢʦʨʦʩʪʠ , ʤ/ʩ 
0,65 

Ñ0,19 

0,60 

Ñ0,19 
0,87 

Ñ0,23 

0,91 

Ñ0,18 
0,92 

Ñ0,23 

0,89 

Ñ0,19 

ʄʘʢʩʠʤʫʤ ʘʙʩʦʣʶʪʥʦʡ 

ʤʦʱʥʦʩʪʠ, ɺʪ 

1636 

Ñ526 

2840 

Ñ841 

1892 

Ñ634 

2893 

Ñ680 

1629 

Ñ433 

2503 

Ñ775 

ʄʘʢʩʠʤʫʤ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ɺʪ/ʢʛ 

27,4 

Ñ7,0 

37,7 

Ñ6,8 

27,6 

Ñ4,8 

36,0 

Ñ7,3 

28,0 

Ñ5,6 

35,9 

Ñ7,5 

ʄʘʢʩʠʤʫʤ ʘʙʩʦʣʶʪʥʦʡ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʠʣʳ, ʅ 

896 

Ñ275 

1554 

Ñ512 

1093 

Ñ417 

1633 

Ñ392 

872 

Ñ229 

1419 

Ñ448 

ʄʘʢʩʠʤʫʤ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʩʠʣʳ, % 

162,6 

Ñ20,9 

156,5 

Ñ17,8 

170,8 

Ñ17,6 

175,2 

Ñ21,8 

166,1 

Ñ22,7 

157,7 

Ñ22,3 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʦʙʲʷʩʥʠʪʴ ʧʨʠʯʠʥʳ ʧʦʜʲʝʤʘ 

ʰʪʘʥʛʠ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʡ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʷʤ.  

ɺ ʥʘʯʘʣʝ ʬʘʟʳ ʬʠʥʘʣʴʥʦʛʦ ʨʘʟʛʦʥʘ ʩʧʦʨʪʩʤʝʥʳ ʚʳʧʦʣʥʷʶʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ "ʧʦʜʙʠʚ" ʰʪʘʥʛʠ, ʩʦʦʙʱʘʷ ʝʡ ʦʧʪʠʤʘʣʴʥʫʶ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 

ʩʢʦʨʦʩʪʴ ʦʪ ʪʝʣʘ ʩʧʦʨʪʩʤʝʥʘ, ʢʦʪʦʨʘʷ ʚʘʞʥʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʎʄ ʩʥʘʨʷʜʘ [4]. ʉʧʦʨʪʩʤʝʥʳ ʩ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ 

ʚʳʧʦʣʥʷʶʪ ʵʪʦ ʜʚʠʞʝʥʠʝ ʥʘ ʙʦʣʴʰʝʡ ʚʳʩʦʪʝ ʰʪʘʥʛʠ ʠ ʧʨʠ ʝʝ ʙʦʣʴʰʝʤ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʝʨʝʤʝʱʝʥʠʠ ʚ ʩʪʦʨʦʥʫ ʪʝʣʘ ʘʪʣʝʪʘ, ʨʘʟʛʦʥʷʷ ʰʪʘʥʛʫ ʜʦ 

ʤʝʥʴʰʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ. ɺʩʝ ʵʪʦ ʦʙʣʝʛʯʘʝʪ ʚʳʧʦʣʥʝʥʠʝ 

ʜʘʣʴʥʝʡʰʠʭ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʩʢʨʠʚʣʝʥʠʠ ʪʨʘʝʢʪʦʨʠʠ ʎʄ 

ʰʪʘʥʛʠ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʩʚʦʝʦʙʨʘʟʥʫʶ ʧʝʪʣʶ ʠ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʧʦʜʩʝʜʝ. 

ʆʜʥʘʢʦ ʪʘʢʠʝ ʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʝʣʘʪʴ ʧʨʳʞʦʢ ʥʘʟʘʜ ʚʦ 

ʚʨʝʤʷ ʙʝʟʦʧʦʨʥʦʛʦ ʧʦʜʩʝʜʘ, ʯʪʦ ʩʦʟʜʘʝʪ ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠ ʬʠʢʩʘʮʠʠ ʩʥʘʨʷʜʘ.  

ʉʧʦʨʪʩʤʝʥʳ ʩ ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ ʧʦʜʥʠʤʘʶʪ ʰʪʘʥʛʫ ʥʘ 

ʤʝʥʴʰʫʶ ʚʳʩʦʪʫ, ʤʝʥʴʰʝ ʧʝʨʝʤʝʱʘʶʪ ʩʥʘʨʷʜ ʚ ʩʪʦʨʦʥʫ ʪʝʣʘ, ʯʪʦ 

ʟʘʩʪʘʚʣʷʝʪ ʜʝʣʘʪʴ ʥʝ "ʧʦʜʙʠʚ", ʘ "ʦʪʙʠʚ" ʰʪʘʥʛʠ ʩ ʙʦʣʴʰʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ ʩʥʘʨʷʜʘ. ʉʨʝʜʠ ʪʷʞʝʣʦʘʪʣʝʪʦʚ ʪʘʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘʟʳʚʘʶʪ ʩʣʦʚʦʤ 

"ʙʝʜʨʠʪʴ", ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʰʪʘʥʛʘ ʜʚʠʛʘʝʪʩʷ ʚʧʝʨʝʜ, ʠ ʩʧʦʨʪʩʤʝʥ 

ʚʳʥʫʞʜʝʥ ʜʝʣʘʪʴ ʧʨʳʞʦʢ ʚʧʝʨʝʜ, ʯʪʦʙʳ ʬʠʢʩʠʨʦʚʘʪʴ ʩʥʘʨʷʜ. ɺʠʟʫʘʣʴʥʦʝ 

ʩʨʘʚʥʝʥʠʝ ʚʠʜʝʦʛʨʘʤʤ ʘʪʣʝʪʦʚ ʩ ʨʘʮʠʦʥʘʣʴʥʦʡ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʠʢʦʡ 

ʨʳʚʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʚʳʝ ʥʘʯʠʥʘʶʪ ʬʠʥʘʣʴʥʳʡ ʨʘʟʛʦʥ ʰʪʘʥʛʠ ʥʘ 

ʚʳʩʦʪʝ, ʧʨʠʤʝʨʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʘʭʦʚʦʡ ʦʙʣʘʩʪʠ ʪʝʣʘ ʩʧʦʨʪʩʤʝʥʘ, 

ʪʦʛʜʘ ʢʘʢ ʘʪʣʝʪʳ ʩ ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʠʢʦʡ ʚʳʧʦʣʥʷʶʪ "ʧʦʜʙʠʚ", ʘ ʪʦʯʥʝʝ 

"ʦʪʙʠʚ" ʰʪʘʥʛʠ, ʥʘ ʫʨʦʚʥʝ 2/3 ʙʝʜʨʘ. 

ɺʳʚʦʜʳ: 
1. ɺʳʷʚʣʝʥʘ ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ ʧʦʜʲʝʤʘ ʰʪʘʥʛʠ ʚ ʨʳʚʢʝ ʧʦ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. ɺ ʬʘʟʘʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʟʛʦʥʘ ʠ 

ʘʤʦʨʪʠʟʘʮʠʠ ʘʪʣʝʪʳ ʧʦʜʥʠʤʘʶʪ ʰʪʘʥʛʫ ʥʘ ʤʝʥʴʰʫʶ ʚʳʩʦʪʫ ʠ ʤʝʥʴʰʝ 

ʧʝʨʝʤʝʱʘʶʪ ʰʪʘʥʛʫ ʚ ʩʪʦʨʦʥʫ ʪʝʣʘ, ʯʝʤ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʥʘʨʷʜʘ ʧʦ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʚ ʥʘʯʘʣʝ ʬʘʟʳ ʬʠʥʘʣʴʥʦʛʦ 

ʨʘʟʛʦʥʘ ʰʪʘʥʛʝ ʩʦʦʙʱʘʝʪʩʷ ʙʦʣʴʰʘʷ, ʯʝʤ ʥʫʞʥʦ, ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ, 

ʩʥʘʨʷʜ ʜʚʠʛʘʝʪʩʷ ʚʧʝʨʝʜ, ʠ ʤʥʦʛʠʝ ʘʪʣʝʪʳ ʚʳʥʫʞʜʝʥʳ ʜʝʣʘʪʴ ʧʨʳʞʦʢ 

ʚʧʝʨʝʜ, ʯʪʦʙʳ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʰʪʘʥʛʫ ʚ ʢʦʥʮʝ ʧʦʜʩʝʜʘ. ʕʪʦ ʭʘʨʘʢʪʝʨʥʦ, ʢʘʢ 

ʜʣʷ ʤʫʞʯʠʥ, ʪʘʢ ʠ ʜʣʷ ʞʝʥʱʠʥ. 

2. ɾʝʥʱʠʥ ʦʪ ʤʫʞʯʠʥ ʦʪʣʠʯʘʶʪ ʤʝʥʴʰʠʝ ʚʝʩʦ-ʨʦʩʪʦʚʳʝ ʜʘʥʥʳʝ, 

ʨʝʟʫʣʴʪʘʪʳ ʚ ʨʳʚʢʝ, ʧʦʢʘʟʘʪʝʣʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʠʣʳ, ʧʨʠʣʦʞʝʥʥʳʝ ʢ ʰʪʘʥʛʝ, 

ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ. ɺ ʧʦʢʘʟʘʪʝʣʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʳʩʦʪʳ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʎʄ ʰʪʘʥʛʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʨʘʟʣʠʯʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
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THE TECHNIQUE OF LIFTING THE BAR IN THE 

SNATCH IN MEN AND WOMEN WITH DIFFERENT 

TYPES OF TRAJECTORIES OF THE CENTER OF MASS 

OF THE PROJECTILE  
 

Atlas A.A., Shalmanov A.A., Skotnikov V.F., Baurin A.ʈ. 
 

Abstract. The article discusses the results of a comparative biomechanical 

analysis of the movement of the COM barbell in the snatch of weightlifters men 

and women of different qualifications. Bilateral video filming was conducted at 

the Championships of Moscow and competitions "Olympic hopes" in 2018 and 

2019 on the basis of the school of the Olympic reserve No. 2 in Moscow. The study 

involved 154 athletes (77 men and 77 women) of different qualifications (from 1 

youth category to MS) representatives of all weight categories. In processing 

attempts with the best result in a jerk were taken.  The analysis of laws of change 

of kinematic dynamic indicators of movement of a bar in a snatch at weightlifters 

of various qualification of men and women with different types of a trajectory of 

a bar registered during competitions is carried out. In the process of processing 

the material obtained indicators of horizontal movement of the COM rod 

measured relative to the vertical line drawn from the initial position of the COM 

projectile characteristic of the three main types of trajectory of the center of mass 

of the projectile in the snatch. The comparative analysis of the received indicators 

revealed one of the reasons of lifting of a bar in a snatch on the irrational 

trajectory equally characteristic both for men, and for women. 
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Keywords: comparative biomechanical analysis, bilateral video 
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ɺʚʝʜʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʩʧʦʩʦʙʦʚ 

ʦʮʝʥʠʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʠʢʠ ʧʣʘʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ 

ʚʥʫʪʨʠʮʠʢʣʦʚʦʡ ʩʢʦʨʦʩʪʠ (ɺʎʉ) ʧʝʨʝʤʝʱʝʥʠʷ ʦʙʱʝʛʦ ʮʝʥʪʨʘ ʤʘʩʩ ʪʝʣʘ 

ʩʧʦʨʪʩʤʝʥʘ (ʆʎʄʊʉ). ɺ ʦʩʥʦʚʥʦʤ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚʥʫʪʨʠʮʠʢʣʦʚʦʝ 

ʠʟʤʝʥʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʢʦʨʦʩʪʠ [4]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ 
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ɺʎʉ ʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ ʧʣʘʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʨʘʟʤʘʭʦʤ ʢʦʣʝʙʘʥʠʡ 

ʤʛʥʦʚʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʚ ʧʣʘʚʘʥʠʠ [1, 3, 5]. 

ʃʶʙʳʝ ʦʪʜʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʢʦʥʝʯʥʦʩʪʷʤʠ ʠ ʢʦʨʧʫʩʦʤ ʚ ʢʘʞʜʦʤ 

ʧʣʘʚʘʪʝʣʴʥʦʤ ʮʠʢʣʝ ʤʦʛʫʪ ʫʤʝʥʴʰʘʪʴ ʠʣʠ ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʣʝʙʘʥʠʷ ɺʎʉ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʠʢʠ 

ʧʣʘʚʘʥʠʷ [5]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʝʙʘʥʠʡ ɺʎʉ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ ʚʝʜʸʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [4]. ɼʝʪʘʣʴʥʳʡ 

ʘʥʘʣʠʟ ɺʎʉ ʧʨʠ ʧʣʘʚʘʥʠʠ ʢʨʦʣʝʤ ʥʘ ʛʨʫʜʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʢʦʨʦʩʪʠ ʧʣʘʚʘʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʠ ʚ ʮʠʢʣʝ [2].  

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʥʫʪʨʠʮʠʢʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ ʦʩʥʦʚʥʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʮʠʢʣʘ ʥʘ ʧʝʨʚʳʭ ʠ ʧʦʩʣʝʜʥʠʭ ʤʝʪʨʘʭ ʜʠʩʪʘʥʮʠʠ ʧʨʠ ʧʣʘʚʘʥʠʠ 

ʥʘ 100 ʤʝʪʨʦʚ ʢʨʦʣʝʤ ʥʘ ʛʨʫʜʠ.  

ʄʝʪʦʜʳ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʦʠʩʢʦʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 4 ʤʫʞʯʠʥʳ-ʧʣʦʚʮʘ ʨʘʟʣʠʯʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ - ʜʚʘ ʄʘʩʪʝʨʘ 

ʩʧʦʨʪʘ ʈʦʩʩʠʠ, ʦʜʠʥ ʢʘʥʜʠʜʘʪ ʚ ʤʘʩʪʝʨʘ ʩʧʦʨʪʘ ʠ ʦʜʠʥ ʩʧʦʨʪʩʤʝʥ I ʨʘʟʨʷʜʘ 

(ʚʦʟʨʘʩʪ 19Ñ0,5 ʣʝʪ, ʨʦʩʪ 180Ñ6,6 ʩʤ, ʚʝʩ 72,5Ñ4,2 ʢʛ). ɺ 50-ʤʝʪʨʦʚʦʤ 

ʙʘʩʩʝʡʥʝ ʈɻʋʌʂʉʄʠʊ ʩʧʦʨʪʩʤʝʥʘʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʧʨʦʧʣʳʪʴ ʜʠʩʪʘʥʮʠʶ 

100 ʤʝʪʨʦʚ ʢʨʦʣʝʤ ʥʘ ʛʨʫʜʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʩʦ ʩʪʘʨʪʦʤ ʠʟ ʚʦʜʳ.  

ʅʘ ʧʝʨʚʳʭ ʠ ʧʦʩʣʝʜʥʠʭ ʜʚʘʜʮʘʪʠ ʧʷʪʠ ʤʝʪʨʘʭ ʜʠʩʪʘʥʮʠʠ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʧʦʜʚʦʜʥʘʷ ʚʠʜʝʦʩʲʝʤʢʘ. ʏʘʩʪʦʪʘ ʩʲʝʤʢʠ ï 50 ɻʮ. ɺʠʜʝʦʟʘʧʠʩʴ 

ʢʘʞʜʦʛʦ ʠʟ ʧʨʦʧʣʳʚʦʚ ʙʳʣʘ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʘ ʩ ʛʨʘʬʠʢʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʥʫʪʨʠʮʠʢʣʦʚʦʡ ʩʢʦʨʦʩʪʠ, ʧʦʣʫʯʘʝʤʳʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʤʝʪʦʜʦʤ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʩʧʠʜʦʛʨʘʬʠʠ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʵʬʬʝʢʪʘ ɼʦʧʣʝʨʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʧʦʜʚʦʜʥʦʡ ʚʠʜʝʦʟʘʧʠʩʠ ʠ ʛʨʘʬʠʢʘ ɺʎʉ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʮʠʢʣʘ ʜʚʠʞʝʥʠʡ: ʪʝʤʧ ʠ ʰʘʛ ʧʣʘʚʘʥʠʷ; 

ὠ  ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʛʥʦʚʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʚ ʮʠʢʣʝ; ὠ  ï 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʛʥʦʚʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʚ ʮʠʢʣʝ; ὠï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʚ ʮʠʢʣʝ; Ўὠ̗̉̋̌ḯ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ὠ  ʠ  ὠ ; T ï ʚʨʝʤʷ ʮʠʢʣʘ. 

ʇʨʠʤʝʨ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʠʟʤʝʨʝʥʥʳʭ ʠ ʧʨʦʠʟʚʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ Statistica 13. ʆʪʜʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʟʤʝʨʝʥʠʝ 

ʧʝʨʠʦʜʦʚ ʮʠʢʣʘ ʧʦ ʚʠʜʝʦʟʘʧʠʩʷʤ. ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʦʚ 

ʮʠʢʣʘ ʩʦʧʦʩʪʘʚʣʷʣʠʩʴ ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʜʝʣʴʶ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʣʦʚʮʦʚ-ʩʧʨʠʥʪʝʨʦʚ, ʧʨʝʜʣʦʞʝʥʥʦʡ ɻ.ʀ. ʃʳʩʝʥʢʦ ʩ ʩʦʘʚʪ. [3].  
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ʊʘʙʣʠʮʘ 1  ᵹ  ʇʨʠʤʝʨʥʘʷ ʪʘʙʣʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʫʪʨʠʮʠʢʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʫ 

ʠʩʧʳʪʫʝʤʦʛʦ ʉ.ʂ. (ʤʘʩʪʝʨ ʩʧʦʨʪʘ) ʥʘ ʧʝʨʚʳʭ ʤʝʪʨʘʭ ʜʠʩʪʘʥʮʠʠ ʧʨʠ 

ʧʣʘʚʘʥʠʠ 100 ʤ ʢʨʦʣʝʤ ʥʘ ʛʨʫʜʠ 
 

ʇʦʢʘʟʘʪʝʣʠ 

ʌʘʟʳ ʛʨʝʙʢʘ 

ɺʭʦʜ ʨʫʢʠ ʚ 

ʚʦʜʫ 
ɿʘʭʚʘʪ 

ʇʦʜʪʷʛʠ-

ʚʘʥʠʝ 

ʆʪʪʘʣʢʠ-

ʚʘʥʠʝ 

ɺʳʭʦʜ ʨʫʢʠ 

ʠʟ ʚʦʜʳ 

ὠ , ʤ/ʩ 1,2 1,6 1,7 1,7 1,4 

ὠ , ʤ/ʩ 1,2 1,3 1,3 1,4 1,3 

ὠ, ʤ/ʩ 1,2 1,5 1,5 1,6 1,35 

Ўὤ̈̕,̜ ʤ/ʩ 0,0 0,3 0,4 0,3 0,1 

T, ʩ 0,02 0,12 0,3 0,26 0,04 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʫ ʚʩʝʭ ʩʧʦʨʪʩʤʝʥʦʚ ʥʘ ʧʦʩʣʝʜʥʠʭ ʤʝʪʨʘʭ 

ʜʠʩʪʘʥʮʠʠ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʪʝʤʧʘ ʧʣʘʚʘʥʠʷ ʚ ʩʨʝʜʥʝʤ 

ʥʘ 5,25 ʮʠʢʣ/ʤʠʥ. ʋ ʪʨʸʭ ʠʩʧʳʪʫʝʤʳʭ ʠʟ ʯʝʪʳʨʸʭ ʩʦʢʨʘʪʠʣʩʷ ʰʘʛ. ʕʪʦ 

ʷʚʣʷʣʦʩʴ ʧʨʦʷʚʣʝʥʠʷʤʠ ʫʪʦʤʣʝʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʘʜʝʥʠʝʤ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʠ ʧʣʘʚʘʥʠʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʘʜʝʥʠʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʣʘʚʘʥʠʷ 

ʫ ʤʘʩʪʝʨʦʚ ʩʧʦʨʪʘ ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ (ʩ 1,6 ʤ/ʩ ʜʦ 1,5 ʤ/ʩ) 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʦʨʪʩʤʝʥʘʤʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ (ʩ 1,5 ʤ/ʩ ʜʦ 

1,35 ʤ/ʩ). ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ 

ʧʣʘʚʘʥʠʷ ʤʘʩʪʝʨʘ ʩʧʦʨʪʘ ʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʫʤʷ ʨʘʟʥʳʤʠ ʪʘʢʪʠʢʘʤʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʜʠʩʪʘʥʮʠʠ: ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʧʘʜʝʥʠʝ ʪʝʤʧʘ (ʩ 60 ʜʦ 58 ʮʠʢʣ/ʤʠʥ.) ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʝʣʠʯʠʥʳ ʰʘʛʘ ʥʘ 

ʫʨʦʚʥʝ 1,6 ʤ, ʘ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʪʝʤʧ ʧʣʘʚʘʥʠʷ ʫʧʘʣ ʟʥʘʯʠʪʝʣʴʥʦ (ʩ 57 ʜʦ 

45 ʮʠʢʣ/ʤʠʥ.), ʦʜʥʘʢʦ ʵʪʦ ʧʘʜʝʥʠʝ ʢʦʤʧʝʥʩʠʨʦʚʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʰʘʛʘ ʩ 

1,7 ʤ ʜʦ 1,8 ʤ. ʋ ʩʧʦʨʪʩʤʝʥʦʚ ʙʦʣʝʝ ʥʠʟʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʘʙʣʶʜʘʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʠ ʰʘʛʘ, ʠ ʪʝʤʧʘ ʜʚʠʞʝʥʠʡ. 

ʅʘ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʜʠʩʪʘʥʮʠʠ ʫ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʮʠʢʣʘ ʫʚʝʣʠʯʠʣʘʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʡ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,172Ñ0,45 ʩʝʢʫʥʜʳ. 

ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʬʘʟ 

ʟʘʭʚʘʪʘ ʠ ʧʦʜʪʷʛʠʚʘʥʠʷ (ʚ ʩʨʝʜʥʝʤ ʥʘ 0,146Ñ0,54 ʩʝʢʫʥʜʳ). ʂʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʧʝʨʠʦʜʘ ʩʪʘʣʘ ʙʦʣʴʰʝ, ʘ ʩʤʝʰʘʥʥʦʛʦ - 

ʤʝʥʴʰʝ. ʆʜʥʘʢʦ ʚʝʣʠʯʠʥʳ ʠʟʤʝʨʝʥʥʳʭ ʧʝʨʝʧʘʜʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ɺʎʉ (Ўὠ̗̉̋̌)́ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ 

ʧʨʝʪʝʨʧʝʣʠ. ɺʝʨʦʷʪʥʦ, ʚ ʧʨʦʮʝʩʩʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʟʘʭʚʘʪʘ ʠ 

ʧʦʜʪʷʛʠʚʘʥʠʷ ʩʠʣʳ ʦʧʦʨʳ ʦ ʚʦʜʫ ʧʨʠʢʣʘʜʳʚʘʣʠʩʴ ʧʦʜ ʪʘʢʠʤʠ ʫʛʣʘʤʠ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʩʧʦʨʪʩʤʝʥʳ ʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʣʠʰʴ ʦʪ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ.  
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ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʣʝʙʘʥʠʡ ɺʎʉ (Ўὠ̗̉̋̌)́ ʢʘʢ ʫ ʤʘʩʪʝʨʦʚ ʩʧʦʨʪʘ, 
ʪʘʢ ʠ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʙʦʣʝʝ ʥʠʟʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʙʳʣʦ ʙʣʠʟʢʠʤ ʧʦ ʟʥʘʯʝʥʠʶ 

(0,7Ñ0,09 ʤ/ʩ ʠ 0,7Ñ0,19 ʤ/ʩ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ʆʪʜʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʪʘʣ ʘʥʘʣʠʟ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʦʚ ʩʦʚʝʨʰʘʝʤʳʭ ʛʨʝʙʢʦʚ ʥʘ ʧʨʝʜʤʝʪ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʦʧʪʠʤʘʣʴʥʳʤ ʤʦʜʝʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ [3]. 

ʋ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʪʨʫʢʪʫʨʳ ʮʠʢʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʤʦʜʝʣʴʥʳʭ. ʇʨʠ ʵʪʦʤ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʤʘʩʪʝʨʦʚ ʩʧʦʨʪʘ, ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʤʘʩʩʦʚʳʭ ʨʘʟʨʷʜʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʜʝʥʪʠʯʥʳʭ ʧʝʨʠʦʜʦʚ (I-III ʠ II-IV) 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ ʚ ʪʘʙʣʠʮʝ 2, ʫ 

ʢʘʞʜʦʛʦ ʩʧʦʨʪʩʤʝʥʘ ʝʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʠʪʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʮʠʢʣʘ. 

ʇʨʠ ʩʤʝʥʝ ʧʝʨʠʦʜʦʚ ʮʠʢʣʘ ʫ ʤʘʩʪʝʨʦʚ ʩʧʦʨʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʥʝʝ 

ʚʳʨʘʞʝʥʥʘʷ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʧʦʟʘʤʠ, ʯʝʤ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʙʦʣʝʝ ʥʠʟʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 
 

ʊʘʙʣʠʮʘ 2  ᵹ  ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʣʠʪʝʣʴʥʦʩʪʝʡ ʧʝʨʠʦʜʦʚ ʚ 

ʜʚʫʭ ʮʠʢʣʘʭ ʧʣʘʚʘʥʠʷ ʢʨʦʣʝʤ ʥʘ ʛʨʫʜʠ ʫ ʨʘʟʥʳʭ ʠʩʧʳʪʫʝʤʳʭ, ʚ ʧʨʦʮʝʥʪʘʭ 

ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʘ 
 

 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʙʦʯʠʝ (I ʠ III) ʧʝʨʠʦʜʳ ʢʦʨʦʯʝ ʤʦʜʝʣʴʥʳʭ, 

ʘ ʩʤʝʰʘʥʥʳʝ (II ʠ IV ʧʝʨʠʦʜʳ) ï ʜʣʠʥʥʝʝ. ʇʦʚʳʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʯʠʭ ʧʝʨʠʦʜʦʚ ʜʦ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʞʥʦ 

ʧʨʝʜʣʦʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʮʠʠ 

ʪʝʭʥʠʢʠ ʧʣʘʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʠʜʝʦʘʥʘʣʠʟʘ. 

ɺʳʚʦʜʳ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʥʘ ʧʦʩʣʝʜʥʠʭ ʤʝʪʨʘʭ ʩʧʨʠʥʪʝʨʩʢʦʡ 

ʜʠʩʪʘʥʮʠʠ ʢʨʦʣʝʤ ʥʘ ʛʨʫʜʠ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʨʘʟʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʪʝʤʧ ʠ ʜʣʠʥʘ ʰʘʛʘ. ʄʘʩʪʝʨʘ ʩʧʦʨʪʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʜʚʘ ʩʧʦʩʦʙʘ: ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦʪʝʨʷ 

ʀʩʧʳʪʫʝʤʳʡ, 

ʢʚʘʣʠʬʠʢʘʮʠʷ 

ʇʝʨʠʦʜʳ ʮʠʢʣʘ, % ʜʣʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʘ 

I II  III  IV 

ʂ.ʉ., ʄʉ 
13 37 13 37 

15 36 13 36 

ʂ.ʌ., ʄʉ 
18 31 21 30 

23 30 16 31 

ʐ.ʄ., ʂʄʉ 
19 38 17 26 

20 36 15 29 

ʉ.ʈ., I ʨʘʟʨʷʜ 
17 44 15 24 

22 26 29 23 

ʄʦʜʝʣʴ [ʧʦ 3] 20 30 20 30 
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ʪʝʤʧʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʰʘʛʘ; ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦʪʝʨʷ ʪʝʤʧʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʰʘʛʘ. ʋ ʩʧʦʨʪʩʤʝʥʦʚ ʤʘʩʩʦʚʳʭ ʨʘʟʨʷʜʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʠ ʰʘʛʘ, ʠ ʪʝʤʧʘ ʜʚʠʞʝʥʠʡ. ʅʘ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʜʠʩʪʘʥʮʠʠ ʫ 

ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʫʚʝʣʠʯʠʣʘʩʴ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʬʘʟ ʟʘʭʚʘʪʘ ʠ ʧʦʜʪʷʛʠʚʘʥʠʷ. 

ɺʳʷʚʣʝʥʠʝ ʠ ʦʧʝʨʘʪʠʚʥʘʷ ʢʦʨʨʝʢʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʠʪʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʢʣʘ ï ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʯʠʭ ʠ ʩʤʝʰʘʥʥʳʭ 

ʧʝʨʠʦʜʦʚ - ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʤʦʜʝʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʨʘʙʦʯʠʭ ʧʦʟ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʭʥʠʢʠ ʧʣʘʚʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʜʠʩʪʘʥʮʠʠ. 
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INTRA -CYCLE SPEED AND BASIC CHARACTERISTICS 

OF THE CYCLE ON THE FIRST AND LAST METERS OF 

THE DISTANCE IN THE SPRINTER FRONT CRAWL 

SWIMMING  
 

Barabanov N.A., Tarkhanov I.V. 
 

Annotation. In this study the main kinematic characteristics of the cycle 

at the first and last meters of sprint front crawl swimming were estimated using 

hydroacoustic speedography. The results of a comparison between masters of 

sports and swimmers of mass grades in terms of in-cycle speed, stroke frequency 
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ʄɽʊʆɼʀʂɸ ʆɹʋʏɽʅʀʗ ʊɽʍʅʀʂɽ ʀɻʈʓ ʖʅʓʍ 

ʉʋʈɼɹɸɼʄʀʅʊʆʅʀʉʊʆɺ ʉ ʇʈʀʄɽʅɽʅʀɽʄ 

ʊɽʍʅʆʃʆɻʀʀ çʂʀʅɽʂʊè 
 

ɹʘʨʯʫʢʦʚʘ ɻ.ɺ., ʊʘʰʪʘʨʠʘʥ ʄ. 
 

ɸʥʥʦʪʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʜʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʠʢʠ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ çʂʠʥʝʢʪè ʥʘ ʦʩʥʦʚʝ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʟʨʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʪʝʭʥʠʢʝ ʠʛʨʳ ʚ ʙʘʜʤʠʥʪʦʥ 

ʩʣʘʙʦʩʣʳʰʘʱʠʭ ʜʝʪʝʡ 8-10 ʣʝʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʶʥʳʝ ʩʫʨʜʙʘʜʤʠʥʪʦʥʠʩʪʳ, ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ çʂʠʥʝʢʪè, ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʪʝʭʥʠʢʝ ʠʛʨʳ ʚ ʙʘʜʤʠʥʪʦʥ. 
 

ɺ ʈʦʩʩʠʠ ʧʨʦʞʠʚʘʝʪ ʥʝʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʥʦʛʦ ʜʝʪʝʡ. ʀʭ ʠʥʪʝʛʨʘʮʠʷ ʚ ʦʙʱʝʩʪʚʦ ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʚʦʜʠʤʦʡ ʩ ʥʠʤʠ ʨʘʙʦʪʳ ï ʚʦʚʨʝʤʷ ʥʘʯʘʪʦʡ, 

ʤʝʪʦʜʠʯʝʩʢʠ ʛʨʘʤʦʪʥʦ ʧʦʩʪʨʦʝʥʥʦʡ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ [2]. ɿʥʘʯʠʤʦʝ ʤʝʩʪʦ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʟʘʥʠʤʘʶʪ ʬʠʟʠʯʝʩʢʘʷ 

ʢʫʣʴʪʫʨʘ ʠ ʩʧʦʨʪ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʝʚʥʦʚʘʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ 

ʚʧʣʦʪʴ ʜʦ ʩʫʨʜʣʠʤʧʠʡʩʢʠʭ ʠʛʨ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ 

ʜʝʧʨʠʚʠʨʦʚʘʥʥʳʭ ʧʦ ʩʣʫʭʫ. 

ʇʨʦʚʝʜʝʥʥʳʤʠ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʵʬʬʝʢʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʠʛʨʳ ʚ ʙʘʜʤʠʥʪʦʥ ʥʘ ʫʣʫʯʰʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ, ʧʦʩʢʦʣʴʢʫ ʠʛʨʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʥʘʩʪʨʦʝʥʠʷ, 

ʙʦʜʨʦʩʪʠ, ʧʦʟʠʪʠʚʥʦʤʫ ʤʠʨʦʚʦʩʧʨʠʷʪʠʶ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʮʠʘʣʴʥʳʭ ʥʦʨʤ 

ʧʦʚʝʜʝʥʠʷ ʠ ʜʨ. [3]. ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʦʪ ʠʛʨʳ ʥʘʩʣʘʞʜʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʨʘʚʠʣʴʥʫʶ ʪʝʭʥʠʢʫ ʜʚʠʞʝʥʠʡ. 

ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʟʘʥʷʪʠʡ ʙʘʜʤʠʥʪʦʥʦʤ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʜʦʣʞʝʥ 

ʙʳʪʴ ʤʝʪʦʜʠʯʝʩʢʠ ʛʨʘʤʦʪʥʦ ʦʨʛʘʥʠʟʦʚʘʥ. ʅʘ ʵʪʘʧʝ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ ʟʘʜʘʯʠ ʧʨʠʚʣʝʯʝʥʠʷ ʜʝʪʝʡ ʜʝʧʨʠʚʠʨʦʚʘʥʥʳʭ ʧʦ ʩʣʫʭʫ ʢ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʪʨʝʥʠʨʦʚʦʯʥʦʤʫ ʧʨʦʮʝʩʩʫ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʠʜʝʪ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʷʤ, ʚʦʩʧʠʪʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, ʧʦʵʪʦʤʫ 

ʤʝʪʦʜʠʢʘ ʧʦʜʛʦʪʦʚʢʠ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʵʣʝʤʝʥʪʳ ʥʦʚʠʟʥʳ, ʩʪʨʦʠʪʴʩʷ ʚ 
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ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʝʜʦʚʳʤʠ ʥʘʫʯʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʟʘʥʠʤʘʶʱʠʭʩʷ. [1].  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʩʝ ʙʦʣʴʰʝ ʚʥʝʜʨʷʝʪʩʷ 

ʥʦʚʘʪʦʨʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ ʨʘʙʦʪʫ ʧʝʜʘʛʦʛʘ, 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʩʨʝʜʩʪʚʘ ʨʘʙʦʪʳ ʩ ʜʝʪʴʤʠ, ʜʝʣʘʶʪ ʟʘʥʷʪʠʷ ʙʦʣʝʝ 

ʜʦʩʪʫʧʥʳʤʠ ʠ ʠʥʪʝʨʝʩʥʳʤʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʵʪʦ ʢʘʩʘʝʪʩʷ ʟʘʥʷʪʠʡ ʩ ʜʝʪʴʤʠ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ [2,3]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʣʘʙʦʩʣʳʰʘʱʠʝ ʜʝʪʠ 8-10 ʣʝʪ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʣʳʰʘʱʠʭ 

ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ ʠʤʝʶʪ ʩʦʤʘʪʠʯʝʩʢʫʶ ʦʩʣʘʙʣʝʥʥʦʩʪʴ, ʥʝʜʦʩʪʘʪʦʯʥʫʶ 

ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʦʪʩʪʘʚʘʥʠʝ ʚ ʬʠʟʠʯʝʩʢʦʤ ʠ ʤʦʪʦʨʥʦʤ ʨʘʟʚʠʪʠʠ. 

ʊʨʝʥʝʨʫ ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʩʣʘʙʦʩʣʳʰʘʱʠʤʠ ʜʝʪʴʤʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘʧʨʷʛʘʪʴ 

ʛʦʣʦʩʦʚʦʡ ʘʧʧʘʨʘʪ, ʯʪʦʙʳ ʦʨʛʘʥʠʟʦʚʘʪʴ ʛʨʫʧʧʫ ʠ ʜʘʪʴ ʟʘʜʘʥʠʝ, ʪʘʢʞʝ 

ʪʨʝʥʝʨʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʪʨʘʪʠʪʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʥʦʚʦʝ 

ʫʧʨʘʞʥʝʥʠʝ ʠʣʠ ʥʘʫʯʠʪʴ ʪʝʭʥʠʢʝ ʠʛʨʳ ʚ ʙʘʜʤʠʥʪʦʥ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ 

ʩʣʘʙʦʩʣʳʰʘʱʠʤ ʜʝʪʷʤ ʥʝʦʙʭʦʜʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ. ɼʣʷ ʙʳʩʪʨʦʡ 

ʠʥʪʝʛʨʘʮʠʠ ʪʘʢʠʭ ʜʝʪʝʡ ʚ ʢʦʣʣʝʢʪʠʚ ʠ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʦʪ ʟʘʥʷʪʠʡ, ʪ.ʝ. 

ʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʝ ʪʝʭʥʠʢʠ ʠʛʨʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʤʝʪʦʜʠʢʠ 

ʢʦʨʨʝʢʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʩʣʘʙʦʩʣʳʰʘʱʠʭ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ 

ʠʛʨʝ ʚ ʙʘʜʤʠʥʪʦʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ çʂʠʥʝʢʪè 

ʩʦʚʤʝʩʪʥʦ ʩ ʚʝʙ-ʢʘʤʝʨʦʡ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʣʝʛʯʝʥʠʶ ʨʘʙʦʪʳ ʪʨʝʥʝʨʘ 

ʩʦ ʩʣʘʙʦʩʣʳʰʘʱʠʤʠ ʜʝʪʴʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʫʧʨʦʱʘʝʪʩʷ ʧʨʦʮʝʩʩ ʦʙʲʷʩʥʝʥʠʷ 

ʫʧʨʘʞʥʝʥʠʷ, ʝʛʦ ʩʧʦʨʪʩʤʝʥ ʚʠʜʠʪ ʥʘ ʤʦʥʠʪʦʨʝ ʚ ʨʘʟʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, ʧʦ 

ʬʘʟʘʤ, ʚ ʧʨʘʚʠʣʴʥʦʤ ʠʩʧʦʣʥʝʥʠʠ, ʚ ʨʘʟʥʦʤ ʪʝʤʧʝ. ɺʦ-ʚʪʦʨʳʭ, 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʩʘʤʦʢʦʥʪʨʦʣʴ ʥʘʜ ʪʝʭʥʠʢʦʡ 

ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ, ʚ ʩʣʫʯʘʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʧʦʨʪʩʤʝʥʘ 

ʩʠʩʪʝʤʘ ʬʠʢʩʠʨʫʝʪ ʦʰʠʙʢʫ, ʠ ʦʥ ʚʳʥʫʞʜʝʥ ʧʦʚʪʦʨʷʪʴ ʜʚʠʞʝʥʠʝ. ɺ-ʪʨʝʪʴʠʭ, 

ʚʦʟʤʦʞʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ ʥʘʛʨʫʟʢʠ, ʩ ʧʦʤʦʱʴʶ ʥʘʩʪʨʦʡʢʠ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʠ ʠʥʪʝʨʚʘʣʦʚ ʦʪʜʳʭʘ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʪʝʭʥʠʢʝ ʠʛʨʳ ʚ 

ʙʘʜʤʠʥʪʦʥ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʚ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʥʘ ʦʩʥʦʚʝ ʟʨʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʠʛʨʦʚʦʡ ʬʦʨʤʝ ʨʘʟʚʠʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠʛʨʳ ʚ ʙʘʜʤʠʥʪʦʥ 

ʩʣʘʙʦʩʣʳʰʘʱʠʭ ʜʝʪʝʡ. ʇʨʠ ʵʪʦʤ ʫ ʜʝʪʝʡ ʬʦʨʤʠʨʦʚʘʣʩʷ ʢʘʢ ʟʨʠʪʝʣʴʥʳʡ 

ʦʙʨʘʟ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʪʘʢ ʠ ʢʠʥʝʩʪʝʪʠʯʝʩʢʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʥʝ 

ʪʦʣʴʢʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʪʝʭʥʠʢʫ, ʥʦ ʠ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʧʨʘʚʠʣʴʥʦʛʦ ʝʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʩʘʤʦʢʦʥʪʨʦʣʷ ʠ ʩʘʤʦʢʦʨʨʝʢʮʠʠ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ. 
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ʊʘʙʣʠʮʘ 1 - ʇʨʠʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʦʚ ʧʦ ʚʠʜʘʤ ʧʦʜʛʦʪʦʚʢʠ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʟʘʥʷʪʠʡ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ 
 

ɺʠʜ ʧʦʜʛʦʪʦʚʢʠ 

 

ʕʪʘʧʳ 

ʂʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʛʨʫʧʧʘ 

ʅ. ʋ. ɿ. ʅ. ʋ. ɿ. 

ʆʌʇ 9 14 12 9 14 12 

ʉʌʇ 

(ʜʳʭʘʪʝʣʴʥʘʷ ʛʠʤʥʘʩʪʠʢʘ) 

6 10 10 4 7 7 

   2 3 3 

ʊʝʭʥʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ 7 10 14 7 10 14 

ʊʘʢʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ 1 2 3 1 2 3 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 1 2 3 1 2 3 
 

ʇʨʠʤʝʯʘʥʠʝ: ʅ ï ʵʪʘʧ ʥʘʯʘʣʴʥʦʛʦ ʨʘʟʫʯʠʚʘʥʠʷ, ʋ ï ʵʪʘʧ ʫʛʣʫʙʣʝʥʥʦʛʦ 

ʨʘʟʫʯʠʚʘʥʠʷ, ɿ ï ʵʪʘʧ ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 
 

ɿʘʥʷʪʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʙʘʜʤʠʥʪʦʥʫ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ çʂʠʥʝʢʪè ʧʨʦʭʦʜʠʣʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 6 ʤʝʩʷʮʝʚ. ʕʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ ʪʨʠ ʵʪʘʧʘ: ʵʪʘʧ 

ʥʘʯʘʣʴʥʦʛʦ ʨʘʟʫʯʠʚʘʥʠʷ - 4 ʥʝʜʝʣʠ, ʵʪʘʧ ʫʛʣʫʙʣʝʥʥʦʛʦ ʨʘʟʫʯʠʚʘʥʠʷ 

ʩʦʩʪʘʚʠʣ 8 ʥʝʜʝʣʴ ʠ ʵʪʘʧ ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ - 

8 ʥʝʜʝʣʴ (ʊʘʙʣʠʮʘ 1). 

ʊʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ 

ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ, ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʨʝʥʝʨʘ ʠ ʩʣʘʙʦʩʣʳʰʘʱʠʭ 

ʙʘʜʤʠʥʪʦʥʠʩʪʦʚ, ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ. 

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʟʘʥʷʪʠʡ ʷʚʣʷʣʩʷ ʧʦʩʪʦʷʥʥʳʡ ʩʘʤʦʢʦʥʪʨʦʣʴ ʟʘ ʪʝʭʥʠʢʦʡ 

ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʠʩʧʦʣʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʞʝʥʠʷ. 

ɿʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ ʢʨʫʛʦʚʦʡ 

ʪʨʝʥʠʨʦʚʢʠ, ʩʦʧʨʷʞʝʥʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ çʂʠʥʝʢʪè, ʛʜʝ 

ʜʝʧʨʠʚʠʨʦʚʘʥʥʳʝ ʧʦ ʩʣʫʭʫ ʙʘʜʤʠʥʪʦʥʠʩʪʳ ʩʦʯʝʪʘʣʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʫʧʨʘʞʥʝʥʠʷ ʩ ʦʧʝʨʘʪʠʚʥʳʤ ʟʨʠʪʝʣʴʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ ʠ 

ʧʦʣʫʯʝʥʠʝʤ ʦʙʫʯʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʶʥʳʝ 

ʙʘʜʤʠʥʪʦʥʠʩʪʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʦʣʦʞʝʥʠʝʤ ʪʫʣʦʚʠʱʘ, ʥʘʜ 

ʧʦʩʪʘʥʦʚʢʦʡ ʥʦʛ ʠ ʨʫʢ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʷʭ ʧʦ ʙʘʜʤʠʥʪʦʥʥʦʡ ʧʣʦʱʘʜʢʝ ʠ 

ʙʳʩʪʨʝʝ ʟʘʧʦʤʠʥʘʣʠ ʠ ʣʫʯʰʝ ʚʦʩʧʨʦʠʟʚʦʜʠʣʠ ʜʚʠʛʘʪʝʣʴʥʳʝ ʦʱʫʱʝʥʠʷ. 

ɺʩʝ ʧʦʜʦʙʨʘʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʠʥʮʠʧʦʚ ʘʜʘʧʪʠʚʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʦʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʧʦʚʳʰʝʥʠʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ 

ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʣʘʙʦʩʣʳʰʘʱʠʭ ʙʘʜʤʠʥʪʦʥʠʩʪʦʚ, ʠ ʧʦ 
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ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʚʦʩʧʨʦʠʟʚʦʜʠʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ 

ʪʝʭʥʦʣʦʛʠʠ çʂʠʥʝʢʪè.  

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʦʙʱʝʧʨʠʥʷʪʳʝ ʚ 

ʙʘʜʤʠʥʪʦʥʝ ʪʝʩʪʳ ʧʦ ʪʝʭʥʠʢʝ ʠʛʨʳ; ʞʦʥʛʣʠʨʦʚʘʥʠʝ ʚʦʣʘʥʦʤ, ʧʦʜʘʯʘ 

ʢʦʨʦʪʢʘʷ, ʧʦʜʘʯʘ ʚʳʩʦʢʦ-ʜʘʣʝʢʘʷ, ʫʜʘʨ çʩʤʝʰè, ʚʳʩʦʢʦ-ʜʘʣʝʢʠʡ ʫʜʘʨ ʠ 

ʩʪʘʥʜʘʨʪʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʧʣʦʱʘʜʢʝ. 

ɺ ʥʘʯʘʣʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʬʠʟʠʯʝʩʢʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʙʘʜʤʠʥʪʦʥʠʩʪʦʚ 

ʜʝʧʨʠʚʠʨʦʚʘʥʥʳʭ ʧʦ ʩʣʫʭʫ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʪʝʩʪʘʭ, 

ʦʮʝʥʠʚʘʶʱʠʭ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʜʚʠʛʘʪʝʣʴʥʦ-ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ (ʯʝʣʥʦʯʥʳʡ ʙʝʛ, ʩʪʘʪʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʞʦʥʛʣʠʨʦʚʘʥʠʝ 

ʚʦʣʘʥʦʤ, ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʧʣʦʱʘʜʢʝ), ʪʦʯʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʚ ʧʣʦʱʘʜʢʫ 

(ʧʦʜʘʯʘ ʚʳʩʦʢʦ-ʜʘʣʝʢʘʷ, ʫʜʘʨ çʩʤʝʰè, ʚʳʩʦʢʦ-ʜʘʣʝʢʠʡ ʫʜʘʨ). ʕʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʠ ʩʥʠʞʝʥʠʠ ʦʩʥʦʚʥʳʭ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʧʣʦʭʦʡ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ ʩʣʘʙʦʩʣʳʰʘʱʠʭ 

ʙʘʜʤʠʥʪʦʥʠʩʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʪʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚ 

ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʷʚʠʣʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʳʡ ʧʨʠʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʦʥʪʨʦʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʠʩʧʳʪʘʥʠʷʭ ʩʣʘʙʦʩʣʳʰʘʱʠʭ ʤʘʣʴʯʠʢʦʚ ʙʘʜʤʠʥʪʦʥʠʩʪʦʚ (ʈʠʩʫʥʦʢ 1) ʠ 

ʜʝʚʦʯʝʢ 8-10 ʣʝʪ (ʈʠʩʫʥʦʢ 2).  
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 

ʩʣʘʙʦʩʣʳʰʘʱʠʭ ʤʘʣʴʯʠʢʦʚ 8-10 ʣʝʪ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧ ʧʦʩʣʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 
 

ʇʨʠʤʝʯʘʥʠʝ: 1 ï ʞʦʥʛʣʠʨʦʚʘʥʠʝ ʚʦʣʘʥʦʤ, 2 ï ʧʦʜʘʯʘ ʢʦʨʦʪʢʘʷ, 3 ï ʧʦʜʘʯʘ 

ʚʳʩʦʢʦ-ʜʘʣʝʢʘʷ, 4 ï ʫʜʘʨ çʩʤʝʰè, 5 ï ʚʳʩʦʢʦ-ʜʘʣʝʢʠʡ ʫʜʘʨ, 6 ï ʧʝʨʝʤʝʱʝʥʠʷ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ 

ʠʩʧʳʪʫʝʤʳʭ ʫʣʫʯʰʠʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʦʨʦʪʢʦʡ ʧʦʜʘʯʠ, ʫʜʘʨʝ çʩʤʝʰè, 

ʚʳʩʦʢʦ-ʜʘʣʝʢʦʤ ʫʜʘʨʝ, ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʙʘʜʤʠʥʪʦʥʥʦʡ ʧʣʦʱʘʜʢʝ. 
 

 
 

ʈʠʩʫʥʦʢ 2 - ʇʨʠʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 

ʩʣʘʙʦʩʣʳʰʘʱʠʭ ʜʝʚʦʯʝʢ 8-10 ʣʝʪ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ 

ʧʦʩʣʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 
 

ʇʨʠʤʝʯʘʥʠʝ: 1 ï ʞʦʥʛʣʠʨʦʚʘʥʠʝ ʚʦʣʘʥʦʤ, 2 ï ʧʦʜʘʯʘ ʢʦʨʦʪʢʘʷ, 3 ï ʧʦʜʘʯʘ 

ʚʳʩʦʢʦ-ʜʘʣʝʢʘʷ, 4 ï ʫʜʘʨ çʩʤʝʰè, 5 ï ʚʩrʦʢʦ-ʜʘʣʝʢʠʡ ʫʜʘʨ, 6 ï ʧʝʨʝʤʝʱʝʥʠʷ. 

 
ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

çʂʠʥʝʢʪè ʚ ʟʘʥʷʪʠʷʭ ʙʘʜʤʠʥʪʦʥʦʤ ʚʳʷʚʠʣʦ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ 

ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʣʘʙʦʩʣʳʰʘʱʠʭ ʜʝʪʝʡ 8-10 ʣʝʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ, ʢʘʢ ʫ ʤʘʣʴʯʠʢʦʚ, ʪʘʢ ʠ ʫ ʜʝʚʦʯʝʢ. ɺʳʷʚʣʝʥʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʫʣʫʯʰʝʥʠʝ (ʨ<0,05) ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʯʥʦʩʪʠ ʢʦʨʦʪʢʦʡ ʧʦʜʘʯʠ ʫ 

ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 50-52%, ʥʘʧʘʜʘʶʱʝʛʦ 

ʫʜʘʨʘ ʫ ʤʘʣʴʯʠʢʦʚ ʥʘ 81,3%, ʫ ʜʝʚʦʯʝʢ ï ʥʘ 219,4%, ʚʳʩʦʢʦ-ʜʘʣʝʢʦʛʦ ʫʜʘʨʘ 

ʦʪ 91,7% ʫ ʤʘʣʴʯʠʢʦʚ, ʜʦ 107,7% ʫ ʜʝʚʦʯʝʢ, ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ 

ʧʣʦʱʘʜʢʝ ʥʘ 21-25%. ʥʘ 17% ï ʫ ʤʘʣʴʯʠʢʦʚ ʠ 92 % ï ʫ ʜʝʚʦʯʝʢ. ɹʣʘʛʦʜʘʨʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʦʚʳʩʠʣʘʩʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʫʤʝʥʴʰʠʣʦʩʴ 

ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ. 
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ʆʜʥʘʢʦ, ʨʘʟʚʠʪʠʝ ʤʦʪʦʨʥʦʡ ʩʬʝʨʳ ʫ ʜʝʪʝʡ ʥʝʦʪʜʝʣʠʤʦ ʦʪ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʧʩʠʭʠʯʝʩʢʦʡ ʩʬʝʨʳ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʮʝʣʦʩʪʥʳʡ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ. ʊʘʢʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ 

ʧʩʠʭʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʢʘʢ ʟʨʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ, ʧʘʤʷʪʴ ʠ ʚʥʠʤʘʥʠʝ 

ʦʯʝʥʴ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʤʣʘʜʰʝʤ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ, ʯʝʤʫ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʯʝʙʥʘʷ ʠ ʩʧʦʨʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʦʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʫ ʪʫʛʦʫʭʠʭ 

ʜʝʪʝʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟʘʪʦʨ, ʧʦʵʪʦʤʫ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ 

ʫʣʫʯʰʝʥʠʝ ʩʚʦʡʩʪʚ ʚʥʠʤʘʥʠʷ ʚʥʦʩʠʪ ʨʘʟʚʠʪʠʝ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʪʝʭʥʠʢʝ ʠʛʨʳ ʩʣʘʙʦʩʣʳʰʘʱʠʭ 

ʙʘʜʤʠʥʪʦʥʠʩʪʦʚ 8-10 ʣʝʪ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʪʝʭʥʦʣʦʛʠʠ çʂʠʥʝʢʪè, ʧʦʟʚʦʣʠʣʘ 

ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʠ ʧʩʠʭʠʯʝʩʢʠʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ, ʦʢʘʟʘʣʘ ʢʦʨʨʠʛʠʨʫʶʱʝʝ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʟʘʥʷʪʠʷʤ 

ʙʘʜʤʠʥʪʦʥʦʤ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ çʂʠʥʝʢʪè ʚ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ ʩʣʘʙʦʩʣʳʰʘʱʠʭ 

ʙʘʜʤʠʥʪʦʥʠʩʪʦʚ.  
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METHODS OF TEACHING THE TECHNIQUE OF 

PLAYING YOUNG DEAF AND BADMINTON  PLAYERS 

USING THE TECHNOLOGY ñKINECT ò 
 

Barchukova G. V., Tashtarian M. 
 

Abstract: the efficiency of the method of application of computer 

technology "Kinect" on the basis of operative visual control for teaching 

badminton technique to hearing-impaired children 8-10 years is developed and 

proved; 

Keywords: young deaf and badminton players, computer technology 

"Kinect", methods of teaching badminton technique. 
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ʄɽʊʆɼʀʂɸ ʊʈɽʅʀʈʆɺʂʀ ʆʇʆʈʅʆ-

ɼɺʀɻɸʊɽʃʔʅʆʁ ʉʀʉʊɽʄʓ ʇʈʀ ʉɺʆɹʆɼʅʆʄ 

ɻʆʈʀɿʆʅʊɸʃʔʅʆʄ ʇʆʃʆɾɽʅʀʀ ʇʆɿɺʆʅʆʏʅʀʂɸ 

ʉ ʆʇʆʈʆʁ ʅɸ 4 ʂʆʅɽʏʅʆʉʊʀ 
 

ɹʘʪʨʰʠʥ ɸ.ɼ., ɸʭʤʝʪʦʚ ɿ.ɹ. 
 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʝʜʣʘʛʘʝʪ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ 

ʪʨʝʥʠʨʦʚʢʝ ʩʧʦʨʪʩʤʝʥʦʚ, ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʩʧʠʥʳ ʩ ʦʧʦʨʦʡ 

ʥʘ 4 ʢʦʥʝʯʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʩʝ ʛʨʫʧʧʳ ʤʳʰʮ ʠ ʩʫʩʪʘʚʦʚ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʪʨʝʥʠʨʦʚʘʪʴ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʚ ʢʦʤʧʣʝʢʩʝ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʦʟʚʦʥʦʯʥʠʢ ʠ ʫʤʝʥʴʰʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʠʢʘ ʪʨʝʥʠʨʦʚʢʠ, ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʘʷ 

ʩʠʩʪʝʤʘ, ʩʧʠʥʘ, ʧʦʟʚʦʥʦʯʥʠʢ, ʙʘʣʘʥʩ ʤʳʰʮ ʩʧʠʥʳ, ʢʦʦʨʜʠʥʘʮʠʷ ʜʚʠʞʝʥʠʡ, 

ʪʨʝʥʠʨʦʚʦʯʥʘʷ ʥʘʛʨʫʟʢʘ, ʤʳʰʮʳ ʘʛʦʥʠʩʪʳ, ʤʳʰʮʳ ʘʥʪʘʛʦʥʠʩʪʳ.  
 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʪʨʝʥʠʨʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ 

ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʚʠʜʦʚ ʩʧʦʨʪʘ, ʚʣʝʢʫʱʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ 

ʥʘʛʨʫʟʢʫ (ʩʪʘʪʠʯʝʩʢʫʶ ʠ ʫʜʘʨʥʫʶ) ʥʘ ʧʦʟʚʦʥʦʯʥʠʢ, ʠ ʚʠʜʦʚ ʩʧʦʨʪʘ 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʥʘʨʫʰʝʥʠʶ ʤʳʰʝʯʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʪʘʢʠʭ, ʢʘʢ 

ʪʝʥʥʠʩ, ʛʦʣʴʬ, ʢʨʠʢʝʪ, ʠ, ʦʩʦʙʝʥʥʦ, ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʥʘʯʠʥʘʶʱʠʭ ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɺʳʷʚʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʪʨʝʥʠʨʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ, ʧʨʝʜʣʦʞʠʪʴ 

ʜʘʣʴʥʝʡʰʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɿʘʷʚʣʷʝʤʘʷ ʤʝʪʦʜʠʢʘ ʪʨʝʥʠʨʦʚʢʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʧʝʮʠʘʣʴʥʦʡ ʠ ʦʙʱʝʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʦʚ ʠ ʙʘʟʠʨʫʝʪʩʷ:  

- ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʪʨʦʝʥʠʷ ʠ ʙʠʦʢʠʥʝʪʠʢʠ 

ʤʫʩʢʫʣʦ-ʩʢʝʣʝʪʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ ʠ ʯʝʪʚʝʨʦʥʦʛʠʭ ʧʦʟʚʦʥʦʯʥʳʭ;  

- ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʠʩʢʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʦʩʦʙʦʚ ʢʦʧʠʨʦʚʘʥʠʷ ʚ 

ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʮʝʣʷʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʜʚʫʭ 

ʙʘʟʦʚʳʭ ʜʚʠʞʝʥʠʡ ʯʝʪʚʝʨʦʥʦʛʠʭ ʧʦʟʚʦʥʦʯʥʳʭ ï ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʰʘʛʠ ʠ 

ʩʢʘʯʢʠ; 
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- ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʜʚʫʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʠ ʩʝʤʠʣʝʪʥʝʡ ʧʨʘʢʪʠʢʝ 

ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ. 

ɸʥʘʣʠʟ ʩʪʨʦʝʥʠʷ ʤʫʩʢʫʣʦ-ʩʢʝʣʝʪʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ ʠ 

ʯʝʪʚʝʨʦʥʦʛʠʭ ʧʦʟʚʦʥʦʯʥʳʭ, ʚʳʷʚʠʣ ʤʥʦʛʦ ʦʙʱʝʛʦ ʢʘʢ ʚ ʩʪʨʦʝʥʠʠ ʩʢʝʣʝʪʘ, 

ʪʘʢ ʠ ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧ ʤʳʰʮ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʨʠʝʤʣʝʤʦʩʪʠ 

ʢʦʧʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʢʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʢʦʨʧʫʩʘ ʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʩ ʦʧʦʨʦʡ ʥʘ 4 ʢʦʥʝʯʥʦʩʪʠ ʚ ʮʝʣʷʭ ʪʨʝʥʠʨʦʚʢʠ ʆɼʉ. 

ʊʘʢʘʷ ʠʩʭʦʜʥʘʷ ʩʪʘʪʠʯʝʩʢʘʷ ʧʦʟʘ ʜʘʸʪ ʩʨʘʟʫ ʪʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʬʘʢʪʦʨʘ: 

- ʧʝʨʚʳʡ ʬʘʢʪʦʨ: ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʩ ʦʧʦʨʦʡ ʥʘ 4 

ʢʦʥʝʯʥʦʩʪʠ ʧʦʟʚʦʥʦʯʥʠʢ ʨʘʟʛʨʫʞʝʥ ʠ ʨʘʩʩʣʘʙʣʝʥ; 

-  ʚʪʦʨʦʡ ʬʘʢʪʦʨ: ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ 

ï ʪ. ʢ. ʚ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʣʝʯʝʚʳʝ ʩʫʩʪʘʚʳ ʠ ʪʘʟʦʙʝʜʨʝʥʥʳʝ ʩʫʩʪʘʚʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʨʘʚʥʠʚʘʥʠʶ 

ʧʦʟʚʦʥʦʯʥʠʢʘ ʚʦʢʨʫʛ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ; 

- ʪʨʝʪʠʡ ʬʘʢʪʦʨ: ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʢʦʨʧʫʩʘ ʩʝʨʜʮʝ 

ʨʘʙʦʪʘʝʪ ʚ ʦʙʣʝʛʯʸʥʥʦʤ ʨʝʞʠʤʝ ʧʦ ʜʚʫʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ: ʚʦ-ʧʝʨʚʳʭ, ʢʨʦʚʴ 

ʧʝʨʝʢʘʯʠʚʘʝʪʩʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʧʨʠ ʪʘʢʦʤ 

ʧʦʣʦʞʝʥʠʠ ʢʦʨʧʫʩʘ ʦʙʣʝʛʯʸʥ ʦʪʪʦʢ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʪʨʝʥʠʨʫʶʱʝʛʦʩʷ. 

ɸʥʘʣʠʟ ʩʧʦʩʦʙʦʚ ʜʚʠʞʝʥʠʷ ʯʝʪʚʝʨʦʥʦʛʠʭ ʧʦʟʚʦʥʦʯʥʳʭ ʚʳʷʚʠʣ 

ʦʧʨʝʜʝʣʸʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʜʚʠʞʝʥʠʷʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

ɼʚʠʛʘʷ ʢʦʥʝʯʥʦʩʪʠ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʦʤ ʧʦʨʷʜʢʝ, ʯʝʪʚʝʨʦʥʦʛʠʝ 

ʧʦʟʚʦʥʦʯʥʳʝ ʧʦʩʪʦʷʥʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ (ʪʨʝʥʠʨʫʶʪ) ʧʦʟʚʦʥʦʯʥʠʢ. ʂ 

ʧʨʠʤʝʨʫ, ʰʘʛʘʷ, ʧʦʧʝʨʝʤʝʥʥʦ ʦʧʠʨʘʶʪʩʷ ʥʘ ʧʝʨʝʢʨʸʩʪʥʳʝ ʢʦʥʝʯʥʦʩʪʠ: ʥʘ 

ʧʨʘʚʫʶ ʧʝʨʝʜʥʶʶ ʠ ʣʝʚʫʶ ʟʘʜʥʶʶ ʠ ʥʘʦʙʦʨʦʪ ï ʥʘ ʣʝʚʫʶ ʧʝʨʝʜʥʶʶ ʠ 

ʧʨʘʚʫʶ ʟʘʜʥʶʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʟʚʦʥʦʯʥʠʢ ʧʦʣʫʯʘʝʪ ʥʝʙʦʣʴʰʫʶ ʩʢʨʫʪʢʫ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚʦʢʨʫʛ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ, ʘ ʪʘʢʞʝ ʠʟʛʠʙʘʝʪʩʷ ʚʧʨʘʚʦ ï ʚʣʝʚʦ 

ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʇʨʠ ʧʝʨʝʜʚʠʞʝʥʠʠ ʩʢʘʯʢʘʤʠ ʧʦʟʚʦʥʦʯʥʠʢ ʧʨʦʛʠʙʘʝʪʩʷ ʠ 

ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʠ ʪʘʢʞʝ ʧʦʣʫʯʘʝʪ ʩʢʨʫʪʢʫ ʚʦʢʨʫʛ 

ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʢʠ ʩʧʦʩʦʙʦʚ ʢʦʧʠʨʦʚʘʥʠʷ ʚ ʪʨʝʥʠʨʦʚʦʯʥʳʭ 

ʮʝʣʷʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʜʚʫʭ ʙʘʟʦʚʳʭ ʜʚʠʞʝʥʠʡ 

ʯʝʪʚʝʨʦʥʦʛʠʭ ʧʦʟʚʦʥʦʯʥʳʭ ʨʘʟʨʘʙʦʪʘʥʘ ʣʠʥʝʡʢʘ ʙʠʦʢʠʥʝʪʠʯʝʩʢʠʭ 

ʪʨʝʥʘʞʸʨʦʚ, ʚʢʣʶʯʘʷ ʪʨʝʥʘʞʸʨ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʠ ʫʢʨʝʧʣʝʥʠʷ ʆɼʉ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʚʝʩʦʤʦʩʪʠ. 

ʀʜʝʷ ʙʳʣʘ ʧʨʠʟʥʘʥʘ ʠʟʦʙʨʝʪʝʥʠʝʤ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʘ ʚ ʚʝʜʫʱʠʭ 

ʩʪʨʘʥʘʭ ʤʠʨʘ ʠ ʦʪʤʝʯʝʥʘ ʙʨʦʥʟʦʚʦʡ ʤʝʜʘʣʴʶ ʥʘ ɺʩʝʤʠʨʥʦʡ ʚʳʩʪʘʚʢʝ 

ʠʟʦʙʨʝʪʝʥʠʡ ʚ ɾʝʥʝʚʝ, ʛʜʝ ʦʩʥʦʚʳ ʤʝʪʦʜʠʢʠ ʙʳʣʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʘ 

ʧʝʨʚʦʤ ʨʘʙʦʯʝʤ ʧʨʦʪʦʪʠʧʝ ʙʠʦʢʠʥʝʪʠʯʝʩʢʦʛʦ ʪʨʝʥʘʞʸʨʘ.   
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ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ ï ʫʧʨʘʞʥʝʥʠʷ, ʢʦʧʠʨʫʶʱʠʝ ʜʚʘ ʙʘʟʦʚʳʭ 

ʜʚʠʞʝʥʠ ̫ʯʝʪʚʝʨʦʥʦʛʠʭ ʧʦʟʚʦʥʦʯʥʳʭ ï ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʰʘʛʠ ʠ ʩʢʘʯʢʠ.  

ʊʨʝʥʠʨʦʚʢʘ ʧʨʦʚʦʜʠʪʩʷ ʣʸʛʢʠʤʠ ʜʣʠʥʥʳʤʠ ʢʘʯʘʶʱʠʤʠ ʜʚʠʞʝʥʠʷʤʠ 

ʧʨʷʤʳʭ ʥʦʛ ʠ ʨʫʢ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʩ ʦʧʦʨʦʡ 

ʥʘ ʥʦʞʥʳʝ ʧʣʘʪʬʦʨʤʳ ʠ ʨʫʯʥʳʝ ʦʧʦʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ 

ʥʦʞʥʳʭ ʧʣʘʪʬʦʨʤ. 

ʈʘʩʢʘʯʠʚʘʷʩʴ ʥʘ ʪʨʝʥʘʞʸʨʝ ʠ ʫʜʝʨʞʠʚʘʷ ʨʘʚʥʦʚʝʩʠʝ ʦʩʥʦʚʥʦʝ ʫʩʠʣʠʝ 

ʩʣʝʜʫʝʪ ʧʨʠʣʘʛʘʪʴ ʜʣʷ ʜʚʠʞʝʥʠʷ ʧʨʷʤʳʤʠ ʥʦʛʘʤʠ ʠ ʧʨʷʤʳʤʠ ʨʫʢʘʤʠ 

ʚʥʫʪʨʴ ï ʨʫʢʠ ʢ ʥʦʛʘʤ, ʥʦʛʠ ʢ ʨʫʢʘʤ, ʩʧʠʥʘ ʠʟʛʠʙʘʝʪʩʷ ʜʫʛʦʡ ʚʚʝʨʭ, ʟʘʪʝʤ 

ʨʫʢʠ ʠ ʥʦʛʠ ʩʚʦʙʦʜʥʦ, ʙʝʟ ʫʩʠʣʠʡ, ʨʘʩʭʦʜʷʪʩʷ/ʨʘʟʣʝʪʘʶʪʩʷ, ʩʧʠʥʘ ʩʚʦʙʦʜʥʦ 

ʨʘʩʧʨʷʤʣʷʝʪʩʷ, ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʠ ʥʝʤʥʦʛʦ ʧʨʦʛʠʙʘʝʪʩʷ ʚʥʠʟ.  

ɺ ʧʨʦʮʝʩʩʝ ʫʧʨʘʞʥʝʥʠʡ ʩʣʝʜʫʝʪ ʧʨʷʤʳʝ ʥʦʛʫ ʟʘʥʦʩʠʪʴ ʢʘʢ ʤʦʞʥʦ 

ʜʘʣʴʰʝ ʚʧʝʨʸʜ, ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʭʦʨʦʰʘʷ ʨʘʩʪʷʞʢʘ ʩʚʷʟʦʢ ʤʳʰʮ 

ʩʧʠʥʳ, ʷʛʦʜʠʮ ʠ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʦʛ, ʧʨʠ ʵʪʦʤ ʚʢʣʶʯʘʶʪʩʷ ʚ ʨʘʙʦʪʫ 

ʧʝʨʝʢʨʝʩʪʥʳʝ ʤʳʰʝʯʥʳʝ ʮʝʧʦʯʢʠ ʪʦʨʩʘ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʪʝʤʧ 30-60 ʜʚʠʞʝʥʠʡ ʚ ʤʠʥʫʪʫ, ʯʝʨʝʜʦʚʘʪʴ: 30-60 

ʰʘʛʦʚ, 30-60 ʩʢʘʯʢʦʚ. 

ɺ ʧʝʨʚʫʶ ʥʝʜʝʣʶ, ʞʝʣʘʪʝʣʴʥʦ, ʥʝ ʙʦʣʝʝ 2-3 ʪʨʝʥʠʨʦʚʦʢ ʚ ʜʝʥʴ ʧʦ 10-

15 ʤʠʥ, 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ.  ɿʘ ʦʜʥʫ ʪʨʝʥʠʨʦʚʢʫ ï 2-3 ʧʦʜʭʦʜʘ ʧʦ 2 - 4 ʤʠʥʫʪʳ, 

ʩ ʧʝʨʝʨʳʚʘʤʠ ʚ 1-2 ʤʠʥʫʪʫ.  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʢʦʥʪʨʦʣʷ ʥʘʛʨʫʟʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʢʘʞʜʦʤ ʧʦʜʭʦʜʝ 

ʧʣʘʚʥʦ ʚʳʧʦʣʥʠʪʴ ʧʦ 60 ñʰʘʛʦʚò + 60 ñʩʢʘʯʢʦʚò, ʯʪʦ ʟʘʡʤʸʪ ʧʨʠʤʝʨʥʦ 2 

ʤʠʥʫʪʳ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʥʠʨʦʚʦʢ ʠ ʧʦʜʭʦʜʦʚ ʧʦ ʚʳʰʝ 

ʧʨʠʚʝʜʸʥʥʦʡ ʤʝʪʦʜʠʢʝ ʠ ʩʦʯʝʪʘʥʠʝ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʚʦʜʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʠ ʫʨʦʚʥʝʤ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʘ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʤʝʪʦʜʠʢʠ: 

1. ʇʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʩ ʦʧʦʨʦʡ ʥʘ 4 ʢʦʥʝʯʥʦʩʪʠ 
ʧʦʟʚʦʥʦʯʥʠʢ ʨʘʩʩʣʘʙʣʝʥ ï ʧʝʨʚʦʝ ʯʪʦ ʦʱʫʱʘʝʪ ʚʩʪʘʚʰʠʡ ʥʘ 4 ʦʧʦʨʳ 

ʙʠʦʢʠʥʝʪʠʯʝʩʢʦʛʦ ʪʨʝʥʘʞʸʨʘ - ʵʪʦ ʦʙʣʝʛʯʝʥʠʝ ʚ ʩʧʠʥʝ.  

ɺ ʧʨʦʮʝʩʩʝ ʪʨʝʥʠʨʦʚʢʠ ʜʚʠʞʝʥʠʷ ʣʸʛʢʠʝ ʠ ʧʣʘʚʥʳʝ, ʩʣʦʚʥʦ ʧʣʳʚʸʰʴ 

ʚ ʚʦʟʜʫʭʝ, ʧʨʠ ʵʪʦʤ ʥʝʪ ʥʠ ʩʪʘʪʠʯʝʩʢʦʡ, ʥʠ ʫʜʘʨʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʤʝʞʧʦʟʚʦʥʢʦʚʳʝ ʜʠʩʢʠ ʠ ʩʫʩʪʘʚʳ ʪʨʝʥʠʨʫʶʱʝʛʦʩʷ. 

2. ʊʨʝʥʠʨʦʚʢʘ ʩ ʦʧʦʨʦʡ ʥʘ 4 ʢʦʥʝʯʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʝʝ ʧʣʘʚʘʥʠʷ, ʪ. ʢ. 
ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʣʘʚʘʥʠʷ, ʤʳʰʮʳ ʢʦʨʩʝʪʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʨʘʙʦʪʘʶʪ ʧʨʦʪʠʚ ʛʨʘʚʠʪʘʮʠʠ. 
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3. ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʨʝʥʠʨʫʶʱʝʛʦʩʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʳʨʘʚʥʠʚʘʥʠʶ ʧʦʟʚʦʥʦʯʥʠʢʘ ʚʦʢʨʫʛ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ. 

4. ʇʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʢʦʨʧʫʩʘ ʩʝʨʜʮʝ ʨʘʙʦʪʘʝʪ ʚ 

ʦʙʣʝʛʯʸʥʥʦʤ ʨʝʞʠʤʝ ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʪʨʝʥʠʨʫʶʱʠʡʩʷ ʧʦʣʫʯʘʝʪ 

ʙʦʣʴʰʠʡ ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʤʝʥʴʰʝʡ ʥʘʛʨʫʟʢʝ ʥʘ ʩʝʨʜʮʝ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʝʥʠʨʦʚʢʦʡ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

5. ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʨʫʯʥʳʤʠ ʠ ʥʦʞʥʳʤʠ ʦʧʦʨʘʤʠ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʢʦʦʨʜʠʥʘʮʠʶ ʜʚʠʞʝʥʠʡ ʨʫʢ ʠ 

ʥʦʛ ʠ ʚʩʝʛʦ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʪʨʝʥʠʨʫʶʱʝʛʦʩʷ, ʯʪʦ 

ʵʬʬʝʢʪʠʚʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʢʦʦʨʜʠʥʘʮʠʶ ʜʚʠʞʝʥʠʡ ʪʝʣʘ. ʂ 

ʧʨʠʤʝʨʫ, ɼʠʢʫʣʴ ɺʘʣʝʥʪʠʥ ʀʚʘʥʦʚʠʯ ʧʨʠʤʝʥʷʝʪ ʵʪʦʪ ʤʝʪʦʜ ʥʘ 

ʙʠʦʢʠʥʝʪʠʯʝʩʢʦʤ ʪʨʝʥʘʞʸʨʝ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ ʠ 

ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʠ ʫʢʨʝʧʣʝʥʠʷ ʯʫʚʩʪʚʘ ʨʘʚʥʦʚʝʩʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ. 

6. ɺ ʧʨʦʮʝʩʩʝ ʪʨʝʥʠʨʦʚʢʠ ʩ ʦʧʦʨʦʡ ʥʘ 4 ʢʦʥʝʯʥʦʩʪʠ, 

ʪʨʝʥʠʨʫʶʱʠʡʩʷ, ʫʜʝʨʞʠʚʘʷ ʨʘʚʥʦʚʝʩʠʝ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʷʝʪ ʪʨʝʥʠʨʦʚʦʯʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʤʳʰʝʯʥʳʡ ʢʦʨʩʝʪ ʧʦʟʚʦʥʦʯʥʠʢʘ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʨʘʚʥʠʚʘʥʠʶ ʙʘʣʘʥʩʘ ʤʳʰʮ ʩʧʠʥʳ. ʏʪʦ ʜʦʢʘʟʘʥʦ ʠ 

ʧʨʘʢʪʠʢʦʡ ʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ɼʄʅ ʈʷʙʫʭʠʥʘ ʀʛʦʨʷ 

ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ. ʎʠʪʘʪʘ ʠʟ ʝʛʦ ʨʘʙʦʪʳ: 

çʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʘʞʝ ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʡ 

ʪʨʝʥʠʨʦʚʢʠ ʥʘ ʪʨʝʥʘʞʝʨʝ ɸʭʤʝʪʦʚʘ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʜʦʙʨʦʚʦʣʴʮʝʚ 

ʦʪʤʝʯʘʣʦʩʴ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʝʣʠʯʠʥ, ʩʥʠʤʘʝʤʳʭ ʩ 
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ʩʠʤʤʝʪʨʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʪʝʣʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʨʘʞʘʣʦʩʴ ʚ ʪʝʥʜʝʥʮʠʠ 

ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʦʨʤʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʩʪʨʝʤʣʝʥʠʝ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʢ 1,0.  ɸ ʪʘʢʞʝ ʚʳʷʚʣʝʥʦ ʨʝʣʘʢʩʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʚʳʧʦʣʥʷʝʤʳʭ 

ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʤr ʰʮʳ ʩʧʠʥʳ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʥʥʦʩʪʠ ʚ ʤʠʦʬʘʩʮʠʘʣʴʥʳʭ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʢʘʭ.è 

7. ʇʨʠ ʪʨʝʥʠʨʦʚʢʝ ʩ ʦʧʦʨʦʡ ʥʘ 4 ʢʦʥʝʯʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 
ʫʧʨʘʞʥʝʥʠʷ çʩʢʘʯʢʠè ʚ ʢʦʤʧʣʝʢʩʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʳʰʮʳ-ʘʛʦʥʠʩʪʳ 

ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ ʠ ʤʳʰʮʳ-ʘʥʪʘʛʦʥʠʩʪʳ, ʧʦʧʝʨʝʤʝʥʥʦ ʥʘʛʨʫʞʘʶʪʩʷ ʠ 

ʨʘʩʪʷʛʠʚʘʶʪʩʷ ʧʝʨʝʜʥʠʝ ʠ ʟʘʜʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʣʠʥʠʠ ʤʳʰʮ 

(ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʧʦʝʟʜʘ), ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʧʨʘʞʥʝʥʠʷ çʰʘʛʠè ʚʢʣʶʯʘʶʪʩʷ 

ʚ ʨʘʙʦʪʫ ʧʝʨʝʢʨʸʩʪʥʳʝ ʤʳʰʮʳ ʢʦʨʧʫʩʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʫʶ 

ʨʘʟʨʘʙʦʪʢʫ ʤʳʰʮ ʠ ʩʫʩʪʘʚʦʚ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ ʠ ʚʩʝʡ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʮʝʣʦʤ. 

8. ʏʪʦ ʢʘʩʘʝʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʨʝʥʠʨʦʚʢʘ ʩ ʦʧʦʨʦʡ ʥʘ 4 ʢʦʥʝʯʥʦʩʪʠ 
ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʝʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʳʡ ʜʠʘʧʘʟʦʥ ʦʪʢʣʦʥʝʥʠʡ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʚʩʝ ʜʚʠʞʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʙʝʟʦʧʘʩʥʳʭ 

ʦʪʢʣʦʥʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʜʦʩʪʘʪʦʯʥʳʭ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʆɼʉ. ʇʨʠ ʵʪʦʤ, ʧʦʟʚʦʥʦʯʥʳʡ ʩʪʦʣʙ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚʦ ʚʩʝʭ ʪʨʸʭ 

ʠʟʤʝʨʝʥʠʷʭ: ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʪʘʢʞʝ ʩʞʘʪʠʝ-ʨʘʩʪʷʞʝʥʠʝ ʠ ʩʢʨʫʪʢʘ ʧʦʟʚʦʥʦʯʥʠʢʘ.  

9. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʪʨʝʥʠʨʦʚʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʦʡ ʥʘʙʦʨ 

ʫʧʨʘʞʥʝʥʠʡ ʠ ʧʦʟʚʦʣʷʶʪ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʛʨʫʧʧʳ ʤʳʰʮ ʠ ʫʯʘʩʪʢʠ ʧʦʟʚʦʥʦʯʥʠʢʘ:  

- ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʜʚʠʞʝʥʠʡ çʰʘʛʠè 

ʧʦʟʚʦʥʦʯʥʠʢ ʠʟʛʠʙʘʝʪʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ, ʚ ʥʝʢʦʪʦʨʦʡ ʤʝʨʝ 

ʨʘʙʦʪʘʝʪ ʥʘ ʩʢʨʫʪʢʫ ʚʜʦʣʴ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ. 

- ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʚʠʞʝʥʠʡ çʩʢʘʯʢʠè ʧʦʟʚʦʥʦʯʥʠʢ ʧʨʦʛʠʙʘʝʪʩʷ ʠ 

ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

- ʈʘʙʦʪʘʷ ʪʦʣʴʢʦ ʫʩʠʣʠʷʤʠ ʨʫʢ ï ʥʦʛʠ ʜʚʠʛʘʶʪʩʷ ʧʘʩʩʠʚʥʦ, 

ʪʨʝʥʠʨʫʶʱʠʡʩʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʧʦʟʚʦʥʦʯʥʠʢʘ.  

- ʈʘʙʦʪʘʷ ʫʩʠʣʠʷʤʠ ʪʦʣʴʢʦ ʥʦʛ ï ʨʫʢʠ ʜʚʠʛʘʶʪʩʷ ʧʘʩʩʠʚʥʦ, 

ʪʨʝʥʠʨʫʶʱʠʡʩʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʥʠʞʥʶʶ ʯʘʩʪʴ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

- ʋʚʝʣʠʯʠʚʘʷ ʜʠʩʪʘʥʮʠʶ ʤʝʞʜʫ ʥʦʞʥʳʤʠ ʠ ʨʫʯʥʳʤʠ ʦʧʦʨʘʤʠ 

ʫʚʝʣʠʯʠʚʘʝʤ ʥʘʛʨʫʟʢʫ ʥʘ ʤʳʰʮʳ ʧʨʝʩʩʘ ʠ ʛʣʫʙʦʢʠʝ ʤʳʰʮʳ ʩʧʠʥʳ. 

- ɺʳʧʦʣʥʷʷ ʤʘʢʩʠʤʘʣʴʥʦ ʰʠʨʦʢʠʝ ʰʘʛʠ ʥʝ ʩʛʠʙʘʷ ʢʦʣʝʥʠ ï 

ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤ ʠ ʨʘʩʪʷʛʠʚʘʝʤ ʚʩʶ ʟʘʜʥʶʶ ʧʦʚʝʨʭʥʦʩʪʥʫʶ 

ʮʝʧʦʯʢʫ ʤʳʰʮ ï ʦʪ ʧʷʪʦʢ ʠ ʜʦ ʛʦʣʦʚʳ (ʟʘʜʥʠʡ ʘʥʘʪʦʤʠʯʝʩʢʠʡ ʧʦʝʟʜ). 

10. ʇʦʜ ʚʣʠʷʥʠʝʤ ʫʧʨʘʞʥʝʥʠʡ ʧʨʠʭʦʜʷʪ ʚ ʥʦʨʤʫ ʝʩʪʝʩʪʚʝʥʥʳʝ 
ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʧʦʟʚʦʥʢʘʤʠ. ɺ ʧʨʦʮʝʩʩʝ ʪʨʝʥʠʨʦʚʢʠ ʩ ʦʧʦʨʦʡ ʥʘ 4 

ʢʦʥʝʯʥʦʩʪʠ ʤʝʞʧʦʟʚʦʥʢʦʚʳʝ ʜʠʩʢʠ ʮʠʢʣʠʯʝʩʢʠ ʩʞʠʤʘʶʪʩʷ ʠ 

ʨʘʩʪʷʛʠʚʘʶʪʩʷ ʩ ʯʘʩʪʦʪʦʡ 40 ï 60 ʮʠʢʣʦʚ ʚ ʤʠʥʫʪʫ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʧʦʤ 
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ʫʧʨʘʞʥʝʥʠʡ: 40 ï 60 ʰʘʛʦʚ/ʜʚʠʞʝʥʠʡ ʚ ʤʠʥʫʪʫ, ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʭʦʨʦʰʝʡ 

ʛʠʜʨʘʪʘʮʠʠ, ʭʦʨʦʰʝʤʫ ʦʙʤʝʥʫ ʚʝʱʝʩʪʚ ʚ ʪʢʘʥʷʭ ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʜʠʩʢʦʚ. 

ʏʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʛʠʙʢʦʩʪʠ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʢ ʫʚʝʣʠʯʝʥʠʶ ʝʛʦ 

ʜʠʘʧʘʟʦʥʘ ʦʪʢʣʦʥʝʥʠʡ. 

ʇʨʦʬʝʩʩʦʨ ʃʘʧʦʪʥʠʢʦʚ ɸʣʝʢʩʘʥʜʨ ɺʠʢʪʦʨʦʚʠʯ, ʟʘʚʝʜʫʶʱʠʡ 

ʢʘʬʝʜʨʦʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʉʇʙ ʄʝʜʠʮʠʥʩʢʦʡ ɸʢʘʜʝʤʠʠ ʠʤ 

ʄʝʯʥʠʢʦʚʘ ʦʪʤʝʪʠʣ: çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʥʘ ʪʨʝʥʘʞʝʨʝ 

ɸʭʤʝʪʦʚʘ ʠʥʪʝʨʝʩʥʦ ʝʱʸ ʠ ʪʝʤ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʩʝʘʥʩʘ ʪʨʝʥʠʨʦʚʢʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʧʨʦʠʩʭʦʜʠʪ ʠ ʚʳʪʷʞʝʥʠʝ ʧʦʟʚʦʥʦʯʥʠʢʘ.è   

11. ʊʨʝʥʠʨʦʚʢʘ ʩ ʦʧʦʨʦʡ ʥʘ 4 ʢʦʥʝʯʥʦʩʪʠ ʥʘ ʚʭʦʜʝ ʠ ʥʘ ʚʳʭʦʜʝ ï ʢʘʢ 

ʧʨʦʧʫʩʢ ʚ ʩʧʦʨʪʟʘʣ ʠʣʠ ʬʠʪʥʝʩ ʢʣʫʙ, ʵʬʬʝʢʪʠʚʥʦ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʨʝʟʫʣʴʪʘʪʠʚʥʫʶ ʪʨʝʥʠʨʦʚʢʫ, ʪʘʢ ʢʘʢ:   

- ɺʦ-ʧʝʨʚʳʭ, ʪʘʢʘʷ ʨʘʟʤʠʥʢʘ ʧʝʨʝʜ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʫʶ ʨʘʟʨʘʙʦʪʢʫ ʠ ʨʘʟʦʛʨʝʚ ʤʳʰʮ ʚʩʝʡ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ - ʤʳʰʮ ʠ ʩʫʩʪʘʚʦʚ ʩʧʠʥʳ ʠ 

ʧʦʟʚʦʥʦʯʥʠʢʘ, ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ï ʨʘʡʦʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʩʝʭ ʥʘʛʨʫʟʦʢ 

ʩʧʦʨʪʩʤʝʥʘ ï ʯʪʦ, ʵʬʬʝʢʪʠʚʥʦ, ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʨʘʚʤ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʤʳʝhʯʥʳʭ ʟʘʞʠʤʦʚ ʠ ʠʭ ʜʘʣʴʥʝʡʰʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

- ɺʦ-ʚʪʦʨʳʭ, ʫʧʨʘʞʥʝʥʠʷ ʩ ʦʧʦʨʦʡ ʥʘ 4 ʢʦʥʝʯʥʦʩʪʠ ʧʦʩʣʝ ʩʧʦʨʪʠʚʥʦʡ 

ʥʘʛʨʫʟʢʠ (ʠʣʠ ʚ ʢʦʥʮʝ ʪʷʞʸʣʦʛʦ ʨʘʙʦʯʝʛʦ ʜʥʷ) ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʤʳʰʮʳ ʩʧʠʥʳ ʙʝʟ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʟʚʦʥʦʯʥʠʢ, ʚʳʨʘʚʥʠʚʘʶʪ ʙʘʣʘʥʩ ʤʳʰʮ 

ʧʦʟʚʦʥʦʯʥʠʢʘ, ʨʘʩʩʣʘʙʣʷʶʪ ʤʝʞʧʦʟʚʦʥʢʦʚʳʝ ʜʠʩʢʠ, ʨʘʩʩʣʘʙʣʷʶʪ 

ʤʳʰʝʯʥʳʝ ʟʘʞʠʤʳ, ʩʥʠʤʘʶʪ ʙʦʣʝʟʥʝʥʥʳʝ ʦʱʫʱʝʥʠʷ ʠ ʫʩʪʘʣʦʩʪʴ ʚ ʩʧʠʥʝ.  

12. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʣʶʩ ʠ ʜʣʷ 

ʠʥʚʘʣʠʜʦʚ: ʧʨʠ ʪʨʝʥʠʨʦʚʢʝ ʩ ʦʧʦʨʦʡ ʥʘ 4 ʢʦʥʝʯʥʦʩʪʠ ʥʘ ʙʠʦʢʠʥʝʪʠʯʝʩʢʠʭ 

ʪʨʝʥʘʞʸʨʘʭ ʤʦʞʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʪʨʘʚʤʠʨʦʚʘʥʥʳʝ ʥʦʛʠ ʫʩʠʣʠʷʤʠ ʨʫʢ.  

ɼʣʷ ʣʶʜʝʡ ʩ ʧʨʦʪʝʟʘʤʠ ʥʦʛ - ʵʪʦ, ʧʦʞʘʣʫʡ, ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʜʣʷ ʥʠʭ ʧʦʣʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ ʠ ʚʩʝʛʦ 

ʪʝʣʘ. ʇʦʣʘʛʘʝʤ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʨʘʟʨʘʙʘʪʳʚʘʷ ʫʩʠʣʠʷʤʠ ʨʫʢ ʥʝ 

ʨʘʙʦʪʘʶʱʠʝ ʥʦʛʠ, ʤʦʞʥʦ ʧʦʤʦʯʴ ʯʝʣʦʚʝʢʫ ʧʦʜʥʷʪʴʩʷ ʩ ʠʥʚʘʣʠʜʥʦʡ 

ʢʦʣʷʩʢʠ.  

ɿʘʢʣʶʯʝʥʠʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʨʝʥʠʨʦʚʢʠ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʢʦʨʧʫʩʘ  

ʩ ʦʧʦʨʦʡ ʥʘ 4 ʢʦʥʝʯʥʦʩʪʠ: 

- ʫʢʨʝʧʣʷʝʪʩʷ ʤʳʰʝʯʥʳʡ ʢʦʨʩʝʪ ʧʦʟʚʦʥʦʯʥʠʢʘ;  

- ʨʘʩʩʣʘʙʣʷʶʪʩʷ ʤʳʰʝʯʥʳʝ ʟʘʞʠʤʳ, ʪʨʠʛʛʝʨʥʳʝ ʪʦʯʢʠ;  

- ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʙʘʣʘʥʩ ʤʳʰʮ ʩʧʠʥʳ ʠ ʧʦʟʚʦʥʦʯʥʠʢʘ; 

- ʫʚʝʣʠʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʠ ʜʠʘʧʘʟʦʥ ʜʚʠʞʝʥʠʡ ʧʦʟʚʦʥʦʯʥʠʢʘ; 

- ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʷ ʜʚʠʞʝʥʠʡ; 

- ʫʩʪʨʘʥʷʝʪʩʷ ʩʫʪʫʣʦʩʪʴ, ʠʩʧʨʘʚʣʷʝʪʩʷ ʦʩʘʥʢʘ; 

- ʫʩʢʦʨʷʝʪʩʷ ʧʝʨʠʩʪʘʣʴʪʠʢʘ ʞʝʣʫʜʢʘ ʠ ʢʠʰʝʯʥʠʢʘ; 
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- ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʨʫʯʥʳʭ ʠ ʥʦʞʥʳʭ ʦʧʦʨ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʡ ʨʫʢ ʠ ʥʦʛ; 

- ʟʘ ʩʯʸʪ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʫʯʥʳʭ ʠ ʥʦʞʥʳʭ ʦʧʦʨ ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʚʠʛʘʪʴ ʠ ʪʨʝʥʠʨʦʚʘʪʴ ʪʨʘʚʤʠʨʦʚʘʥʥʳʝ ʥʦʛʠ ʫʩʠʣʠʷʤʠ ʨʫʢ; 

- ʤʘʩʩʠʨʫʶʪʩʷ ʚʩʝ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʩʪʘʪʘ); 

- ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ ʠ ʧʦʚʳʰʘʝʪʩʷ ʞʠʟʥʝʥʥʳʡ ʪʦʥʫʩ; 

- ʙʳʩʪʨʦ ʩʛʦʨʘʶʪ ʢʘʣʦʨʠʠ. 

ʄʝʪʦʜʠʢʘ ʪʨʝʥʠʨʦʚʢʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʩ 

ʦʧʦʨʦʡ ʥʘ 4 ʢʦʥʝʯʥʦʩʪʠ ʥʝ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʫʨʦʚʥʶ 

ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ, ʧʨʠʝʤʣʝʤʘ ʠ ʵʬʬʝʢʪʠʚʥʘ ʜʣʷ 

ʪʨʝʥʠʨʦʚʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʜʣʷ 

ʚʩʝʭ ʚʠʜʘʭ ʩʧʦʨʪʘ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1.  ʈʷʙʫʭʠʥ, ʀʛʦʨʴ ɸʣʝʢʩʘʥʜʨʦʚʠʯ. ʆʪʯʸʪ ʧʦ ʧʨʦʚʝʜʝʥʥʳʤ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩʧʦʨʪʠʚʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʪʨʝʥʘʞʸʨʘ 

ɸʭʤʝʪʦʚʘ ʜʣʷ ʨʘʟʤʠʥʢʠ ʠ ʫʢʨʝʧʣʝʥʠʷ ʩʧʠʥʳ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʨʝʥʘʞʸʨʘ / ʀ. ɸ. ʈʷʙʫʭʠʥ ; ʄʝʜʠʮʠʥʩʢʠʡ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʮʝʥʪʨ çɾʠʟʥʴ ʙʝʟ ʣʝʢʘʨʩʪʚè. ï ʄʦʩʢʚʘ, 2007. 

2. ʃʘʧʦʪʥʠʢʦʚ, ɸʣʝʢʩʘʥʜʨ ɺʠʢʪʦʨʦʚʠʯ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʱʘʜʷʱʠʭ ʢʦʨʨʠʛʠʨʫʶʱʠʭ ʤʝʪʦʜʠʢ ʜʣʷ ʰʝʡʥʦʛʦ, 
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METHOD OF THE TRAINING THE 

MUSCULOSKELETAL SYSTEM WITH THE SPINE IN 

THE FREE HORIZONTAL POSITION BASED ON 4 LIMBS 
 

Batrshin A.D., Akhmetov Z.B. 
 

Abstract. The method is based on the technique of copying the horizontal 

position of the spine and the two basic movements of four-legged vertebrates - 

coordinated çstepsè and çjumpsè for training purposes. Wherein the trainee can 

perform by his limbs the swinging, circular or ellipsoidal movements in different 

combinations. 

The idea was recognized as an invention and patented in the leading 

countries of the world and awarded a Bronze medal at the World Exhibition of 

Inventions in Geneva, where the basic technique was demonstrated on the first 

working prototype of a biokinetic fitness machine. 

Key words: training technique, musculoskeletal system, back, spine, 

balance of back muscles, coordination of movements, training load, muscle 

agonists, muscle antagonists. 
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ʉʆʇʈʗɾɽʅʅʆɽ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ 

ʉʇɽʎʀɸʃʔʅʓʍ ʌʀɿʀʏɽʉʂʀʍ ʉʇʆʉʆɹʅʆʉʊɽʁ  

ʀ ʋɼɸʈʅʆ-ɹʆʈʎʆɺʉʂʀʍ ʂʆʄɹʀʅɸʎʀʁ ʀ ʀʍ 

ɹʀʆʄɽʍɸʅʀʏɽʉʂʀʁ ʂʆʅʊʈʆʃʔ ɺ ɸʈʄɽʁʉʂʆʄ 

ʈʋʂʆʇɸʐʅʆʄ ɹʆɽ  
 

ɺʘʛʠʥ ɺ.ɺ., ʊʘʙʘʨʠʥ ɺ.ʅ., ɾʘʨʠʢʦʚ ʅ.ʅ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʘʧʨʦʙʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʪʨʝʥʘʞʝʨʘ ʜʣʷ ʩʦʧʨʷʞʝʥʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʜʘʨʥʦ-ʙʦʨʮʦʚʩʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʘʨʤʝʡʩʢʦʤ 

ʨʫʢʦʧʘʰʥʦʤ ʙʦʝ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʣʦʚʳʭ ʠ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʙʦʡʮʦʚ. 

ʊʨʝʥʘʞʝʨ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʜʘʨʥʦʡ ʪʝʭʥʠʢʠ ʚ ʦʜʠʥʦʯʥʳʭ 

ʫʜʘʨʘʭ ʨʫʢʘʤʠ ʠ ʥʦʛʘʤʠ ʠ ʚ ʩʝʨʠʠ ʪʘʢʠʭ ʫʜʘʨʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʭʦʜʦʤ ʚ 

ʥʦʛʠ (ʢʦʨʧʫʩ). ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʪʨʝʥʘʞʝʨʘ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʩʠʣʳ ʫʜʘʨʦʚ, 

ʩʢʦʨʦʩʪʠ (ʚʨʝʤʝʥʠ) ʩʙʣʠʞʝʥʠʷ ʩʧʦʨʪʩʤʝʥʘ ʩ ʫʜʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʤʝʰʢʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʫʩʪʨʦʡʩʪʚʘ ʪʨʝʥʘʞʝʨʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʜʘʨʥʦ-ʙʦʨʮʦʚʩʢʘʷ ʪʝʭʥʠʢʘ, ʩʧʝʮʠʘʣʴʥʳʝ 

ʬʠʟʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ, ʪʨʝʥʘʞʝʨʳ ʠ 

ʪʨʝʥʘʞʝʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

 

ɺʚʝʜʝʥʠʝ. ɸʨʤʝʡʩʢʠʡ ʨʫʢʦʧʘʰʥʳʡ ʙʦʡ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤ 

ʩʦʚʨʝʤʝʥʥʳʤ ʚʠʜʦʤ ʩʧʦʨʪʘ, ʠʤʝʶʱʠʤ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʫʪʚʝʨʞʜʝʥʥʳʝ ʧʨʘʚʠʣʘ ʩʦʨʝʚʥʦʚʘʥʠʡ. ʊʝʭʥʠʢʘ ʘʨʤʝʡʩʢʦʛʦ ʨʫʢʦʧʘʰʥʦʛʦ 

ʙʦʷ ʥʝ ʧʨʦʩʪʦ ʠʤʝʝʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʠʚʥʳʭ ʝʜʠʥʦʙʦʨʩʪʚ, ʥʦ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʠʡ 

ʩʠʥʪʝʟ, ʢʦʪʦʨʳʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʫʜʘʨʥʦ-ʙʦʨʮʦʚʩʢʠʭ ʧʨʠʝʤʦʚ ʚ 

ʪʝʭʥʠʯʝʩʢʦʤ ʘʨʩʝʥʘʣʝ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ [1, 3]. ʆʜʥʘʢʦ, ʚ ʥʘʩʪʦʷʱʝʝ 
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ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ ʤʝʪʦʜʠʢʠ ʩʦʧʨʷʞʝʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʬʠʟʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʪʝʭʥʠʢʦ-ʪʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʙʦʡʮʦʚ, ʫʜʘʨʥʦʡ 

ʠ ʙʦʨʮʦʚʩʢʦʡ ʪʝʭʥʠʢʠ, ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʥʘʰʣʠ ʙʳ ʧʨʠʤʝʥʝʥʠʝ, ʢʘʢ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʪʝʭʥʠʢʦ-ʪʘʢʪʠʯʝʩʢʦʛʦ 

ʤʘʩʪʝʨʩʪʚʘ, ʪʘʢ ʠ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʠʭ ʨʘʟʚʠʪʠʷ [2, 5].  

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʜʘʣʴʥʝʡʰʘʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʨʝʥʘʞʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʪʨʝʥʘʞʝʨʦʚ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʠʭ ʚ ʧʨʘʢʪʠʢʫ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʧʨʷʞʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʩʠʣʦʚʳʭ, ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʫʜʘʨʥʦ-ʙʦʨʮʦʚʩʢʠʭ 

ʢʦʤʙʠʥʘʮʠʡ ʙʦʡʮʦʚ ʚ ʘʨʤʝʡʩʢʦʤ ʨʫʢʦʧʘʰʥʦʤ ʙʦʝ. 

ʈʝʟʫʣʴʪʘʪ  rʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʟʚʝʩʪʥʳ ʫʩʪʨʦʡʩʪʚʘ ʫʜʘʨʥʳʭ ʪʨʝʥʘʞʸʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʟʘʥʷʪʠʡ 

ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ, ʙʦʢʩʦʤ, ʩʘʤʙʦ, ʢʘʨʘʪʝ, ʫʰʫ, ʪʭʵʢʚʦʥʜʦ, ʤʫʘʡ-ʪʘʝʤ, 

ʬʠʪʥʝʩʦʤ. ʋʩʪʨʦʡʩʪʚʘ ʫʜʘʨʥʳʭ ʪʨʝʥʘʞʸʨʦʚ ʧʦʟʚʦʣʷʶʪ ʪʨʝʥʠʨʦʚʘʪʴ 

ʪʦʯʝʯʥʳʝ ʫʜʘʨʳ ʨʫʢʘʤʠ ʠ ʥʦʛʘʤʠ, ʨʘʟʚʠʚʘʪʴ ʪʦʯʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ, ʨʝʬʣʝʢʩʳ, 

ʧʦʚʳʰʘʪʴ ʩʠʣʫ ʫʜʘʨʘ.  

ʆʜʥʘʢʦ, ʦʙʱʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ 

ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝʙʫʝʤʫʶ ʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʙʦʡʮʦʚ ʩʤʝʰʘʥʥʳʭ 

ʚʠʜʦʚ ʝʜʠʥʦʙʦʨʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʘʨʤʝʡʩʢʦʤ ʨʫʢʦʧʘʰʥʦʤ ʙʦʝ, ʪʘʢ ʢʘʢ ʚ 

ʜʘʥʥʦʤ ʚʠʜʝ ʝʜʠʥʦʙʦʨʩʪʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʫʜʘʨʥʳʝ, ʪʘʢ ʠ ʙʨʦʩʢʦʚʳʝ 

ʧʨʠʸʤʳ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʪʨʝʥʠʨʦʚʘʪʴ ʥʘ ʠʤʝʶʱʠʭʩʷ ʫʩʪʨʦʡʩʪʚʘʭ, ʘ 

ʠʤʝʥʥʦ, ʪʘʢʦʝ ʚʘʞʥʦʝ ʠ ʨʘʟʨʝʰʸʥʥʦʝ ʧʨʘʚʠʣʘʤʠ ʪʝʭʥʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 

(ʵʣʝʤʝʥʪ ʙʦʷ ʠʣʠ ʧʨʠʸʤ), ʢʘʢ ʧʨʦʭʦʜ ʩʧʦʨʪʩʤʝʥʘ ʚ ʥʦʛʠ (ʢʦʨʧʫʩ) ʩʦʧʝʨʥʠʢʘ, 

ʩ ʮʝʣʴʶ ʝʛʦ ʟʘʭʚʘʪʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʙʨʦʩʢʘ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʳʧʦʣʥʷʝʤʳʭ ʩʧʦʨʪʩʤʝʥʦʤ ʫʜʘʨʦʚ [4, 6] 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʦ ʪʨʝʥʘʞʝʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʟʘʜʘʯʘʤʠ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʧʨʷʞʝʥʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʧʦʨʪʩʤʝʥʘ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʪʝʭʥʠʢʦ-ʪʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʳʨʘʞʝʥʥʦʛʦ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʫʯʸʪʘ ʢʦʣʠʯʝʩʪʚʘ, 

ʩʠʣʳ ʠ ʵʥʝʨʛʠʠ ʩʦʚʝʨʰʘʝʤʳʭ ʫʜʘʨʦʚ, ʘ ʪʘʢʞʝ ʩʢʦʨʦʩʪʠ ʩʙʣʠʞʝʥʠʷ ʙʦʡʮʘ ʩ 

ʫʜʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʝʰʢʘ. 

ʊʝʭʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ʪʨʝʥʘʞʸʨʘ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʠ 

ʟʘʢʨʝʧʣʸʥʥʳʭ ʥʘ ʥʸʤ ʨʝʟʠʥʥʦʛʦ ʞʛʫʪʘ ʜʠʘʤʝʪʨʦʤ 14 ʤʤ (15ʤʤ, 16 ʤʤ) ʩ 

ʧʦʷʩʦʤ, ʬʠʢʩʘʮʠʷ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʮʝʧʴʶ ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ ʫʜʘʨʥʦʛʦ ʤʝʰʢʘ, 

ʩʘʤʦʛʦ ʫʜʘʨʥʦʛʦ ʤʝʰʢʘ ʜʣʷ ʫʜʘʨʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʠʢʩʘʮʠʠ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʙʦʡʮʘ (ʫ ʢʦʪʦʨʦʛʦ ʥʘ ʛʨʫʜʠ ʟʘʢʨʝʧʣʝʥ ʜʘʪʯʠʢ) ʩ ʫʜʘʨʥʳʤ 

ʤʝʰʢʦʤ, ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʥʸʤ ʜʘʪʯʠʢʘʤʠ ʬʠʢʩʘʮʠʠ ʩʠʣʳ ʫʜʘʨʦʚ, 

ʩʪʘʨʪʦʚʦʡ ʣʠʥʠʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʚʠʜʝ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ (ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 
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ʩʙʨʘʩʳʚʘʥʠʷ ʚʨʝʤʝʥʠ ʩʪʘʨʪʘ ʯʝʨʝʟ 3 ʩʝʢʫʥʜʳ ʧʦʩʣʝ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ), 

ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤʝʪʨʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʫʜʘʨʥʦʛʦ ʤʝʰʢʘ, ʘ 

ʪʘʢʞʝ ʙʣʦʢʘ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʯʝʨʝʟ ʵʣʝʢʪʨʦʧʨʦʚʦʜ ʣʠʙʦ 

ʧʦ  ʨʘʜʠʦ-ʩʠʛʥʘʣʫ (ʙʣʶʪʫʟ) ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʩʠʛʥʘʣʦʚ ʦʪ ʜʚʫʭ ʫʩʪʨʦʡʩʪʚ 

ʜʘʪʯʠʢʘ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʙʦʡʮʘ ʩ ʫʜʘʨʥʳʤ ʤʝʰʢʦʤ  ʠ ʜʘʪʯʠʢʦʚ ʬʠʢʩʘʮʠʠ 

ʩʠʣʳ ʫʜʘʨʦʚ, ʧʨʦʝʮʠʨʫʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʥʘ ʤʦʥʠʪʦʨ ʚ ʚʠʜʝ  ʯʠʩʣʦʚʳʭ 

ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʳ ʪʨʝʥʠʨʦʚʢʠ ʩʧʦʨʪʩʤʝʥʘ. 

ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʫʜʘʨʥʳʭ ʠ ʙʨʦʩʢʦʚʳʭ ʧʨʠʸʤʦʚ ʚ ʘʨʤʝʡʩʢʦʤ 

ʨʫʢʦʧʘʰʥʦʤ ʙʦʶ ʦʩʥʦʚʘʥʦ ʥʘ ʪʦʤ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʜʘʨʥʦ-ʙʨʦʩʢʦʚʦʡ ʪʝʭʥʠʢʠ, ʩʧʦʨʪʩʤʝʥ ʩʦʚʝʨʰʘʝʪ 

ʢʦʤʧʣʝʢʩ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʨʫʢʘʤʠ ʠ ʥʦʛʘʤ, ʥʘʥʦʩʠʪ ʨʫʢʘʤʠ ʠ 

ʥʦʛʘʤʠ ʫʜʘʨʳ ʧʦ ʤʝʰʢʫ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʦʨʮʦʚʩʢʠʤʠ ʜʝʡʩʪʚʠʷʤʠ (ʧʨʦʭʦʜ ʚ 

ʢʦʨʧʫʩ). 

ɺʦ ʚʨʝʤʷ ʦʪʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʘʨʤʝʡʩʢʦʛʦ ʨʫʢʦʧʘʰʥʦʛʦ 

ʙʦʷ (ʨʠʩ), ʩʧʦʨʪʩʤʝʥ 1 ï ʥʘʥʦʩʠʪ ʨʫʢʘʤʠ ʫʜʘʨʳ ʠ ʥʦʛʘʤʠ ʧʦ ʫʜʘʨʥʦʤʫ ʤʝʰʢʫ 

3 ï ʩʦʝʜʠʥʸʥʥʦʛʦ ʧʦʩʨʝʜʩʪʚʦʤ ʮʝʧʠ ï 5 ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʢʘʨʢʘʩʦʤ ï 7, ʛʜʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʜʘʪʯʠʢʠ ʬʠʢʩʘʮʠʠ ʩʠʣʳ ʫʜʘʨʦʚ ï 6, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʩʠʣʳ ʥʘʥʦʩʠʤʳʭ ʩʧʦʨʪʩʤʝʥʦʤ 1 ʫʜʘʨʦʚ. ɼʘʣʝʝ, 

ʧʨʝʦʜʦʣʝʚʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʠʥʦʚʦʛʦ ʞʛʫʪʘ ï 11, ʟʘʢʨʝʧʣʸʥʥʦʛʦ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʟʘ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ï 7, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʢ ʧʦʷʩʫ ï 12 

ʥʘʯʠʥʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ ʩʦʢʨʘʱʘʪʴ ʜʠʩʪʘʥʮʠʶ ʦʪ ʩʪʘʨʪʦʚʦʡ ʣʠʥʠʠ ï 

2 (ʣʘʟʝʨʥʳʡ ʣʫʯ) ʜʦ ʫʜʘʨʥʦʛʦ ʤʝʰʢʘ ï 3 ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʢʦʩʥʫʪʴʩʷ 

ʛʨʫʜʴʶ ʥʘ ʢʦʪʦʨʦʡ ʟʘʢʨʝʧʣʝʥ ʜʘʪʯʠʢ ï 10. ʈʝʟʠʥʦʚʳʡ ʞʛʫʪ ï 11 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʩʠʣʠʷ ʩʧʦʨʪʩʤʝʥʫ 1 ʧʨʠ ʝʛʦ 

ʧʝʨʝʜʚʠʞʝʥʠʠ ʢ ʫʜʘʨʥʦʤʫ ʤʝʰʢʫ ï 3, ʩ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʘ 1, ʧʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ 

ʧʨʦʭʦʞʜʝʥʠʷ ʜʠʩʪʘʥʮʠʠ ʦʪ ʩʪʘʨʪʦʚʦʡ ʣʠʥʠʠ ï 2 ʜʦ ʫʜʘʨʥʦʛʦ ʤʝʰʢʘ ï 3 

ʚʚrʦʜʠʪʩʷ  ʯʝʨʝʟ ʙʣʦʢ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ï 9 ʥʘ ʤʦʥʠʪʦʨ ï 8 ʠ ʪʘʢʞʝ 

ʜʘʥʥʳʝ ʦʙ ʫʜʘʨʘʭ ʧʦ ʫʜʘʨʥʦʤʫ ʤʝʰʢʫ ï 3 ʠ ʚ ʚʠʜʝ ʩʠʛʥʘʣʦʚ ʧʝʨʝʜʘʶʪʩʷ ʧʦ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʘʤ ï 4 ʦʪ ʜʘʪʯʠʢʦʚ ʬʠʢʩʘʮʠʠ ʩʠʣʳ ʫʜʘʨʦʚ ï 6 ʥʘ ʙʣʦʢ 

ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ï 9, ʧʨʦʝʮʠʨʫʷʩʴ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʥʘ ʤʦʥʠʪʦʨʝ ï 8 ʚ ʚʠʜʝ 

ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʪʨʝʥʠʨʦʚʢʠ. 
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ʈʠʩʫʥʦʢ 1 ï ʊʨʝʥʘʞʸʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 

ʪʝʭʥʠʢʦ-ʪʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʙʦʡʮʦʚ ʘʨʤʝʡʩʢʦʛʦ ʨʫʢʦʧʘʰʥʦʛʦ ʙʦʷ 

 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʪʨʝʥʘʞʝʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʠʤʝʥʷʣʦʩʴ ʥʘʤʠ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʧʦʜʛʦʪʦʚʢʠ ʘʨʤʝʡʩʢʠʭ ʨʫʢʦʧʘʰʥʳʭ ʙʦʡʮʦʚ. ɿʘʥʷʪʠʷ ʥʘ ʪʨʝʥʘʞʝʨʝ 

ʚʢʣʶʯʘʣʠʩʴ ʚ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʟʘʥʷʪʠʷ: ʪʨʠ ʨʘʟʘ ʚ 

ʥʝʜʝʣʴʥʦʤ ʤʠʢʨʦʮʠʢʣʝ. ʉʥʘʯʘʣʘ ʩʧʦʨʪʩʤʝʥʳ ʚʳʧʦʣʥʷʣʠ ʦʜʠʥʦʯʥʳʝ 

ʧʨʷʤʳʝ ʠ ʙʦʢʦʚʳʝ ʫʜʘʨʳ ʨʫʢʘʤʠ ʥʘ ʪʨʝʥʘʞʝʨʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʧʨʦʭʦʜʦʤ ʚ ʢʦʨʧʫʩ (ʥʦʛʠ). ɿʘʪʝʤ ʙʦʢʦʚʳʝ ʠ ʧʨʷʤʳʝ ʫʜʘʨʳ ʥʦʛʘʤʠ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʭʦʜʦʤ ʚ ʢʦʨʧʫʩ. ʉʣʝʜʫʶʱʝʝ ʫʧʨʘʞʥʝʥʠʝ ʚʢʣʶʯʘʣʦ 

ʚʳʧʦʣʥʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʜʘʨʦʚ ʟʘ 10 ʩ. ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʨʦʭʦʜʦʤ ʚ ʢʦʨʧʫʩ, ʟʘʪʝʤ, ʪʦ ʞʝ ʟʘ 30 ʩ, 1 ʠ 3 ʤʠʥʫʪʳ.   

ɼʚʘʞʜʳ, ʚ ʥʘʯʘʣʝ ʩʧʝʮʠʘʣʴʥʦ-ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʠ ʧʦ ʝʛʦ 

ʟʘʚʝʨʰʝʥʠʶ, ʪʝʩʪʠʨʦʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʫʜʘʨʥʦʡ ʪʝʭʥʠʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʙʦʨʮʦʚʩʢʠʤ ʧʨʠʝʤʦʤ ʧʨʦʭʦʜ ʚ ʢʦʨʧʫʩ (ʥʦʛʠ) ʫ ʘʨʤʝʡʩʢʠʭ ʨʫʢʦʧʘʰʥʳʭ 

ʙʦʨʮʦʚ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʩʧʦʨʪʩʤʝʥʳ ʪʨʝʭ ʚʝʩʦʚʳʭ 

ʢʘʪʝʛʦʨʠʡ: 65, 70 ʠ 75 ʢʛ, ʧʦ 4 ʩʧʦʨʪʩʤʝʥʘ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ. ɺ ʪʘʙʣʠʮʘʭ 1-

2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʦ ʠ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ 

ʩʧʦʨʪʩʤʝʥʦʚ.  
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ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʜʠʥʦʯʥʳʭ ʫʜʘʨʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʧʨʦʭʦʜʦʤ ʚ ʥʦʛʠ (ʩʙʣʠʞʝʥʠʝ) ʫ ʘʨʤʝʡʩʢʠʭ ʨʫʢʦʧʘʰʥʳʭ ʙʦʡʮʦʚ ʜʦ ʠ ʧʦʩʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, n=12 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɼʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ 

ʇʦʩʣʝ 

ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ 

ʨ 

ʉʠʣʘ ʧʨʷʤʦʛʦ ʫʜʘʨʘ 

ʨʫʢʦʡ, ʢʛ 

ʧʨʘʚʦʡ 237,1Ñ35,1 307,7Ñ34,2 0,05 

ʣʝʚʦʡ 170,9Ñ42,3 211,6Ñ32,9 0,05 

ɺʨʝʤʷ ʩʦʧʨʠʢʦʩʥʦ-

ʚʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ ʤʘʥʝʢʝʥʘ, ʤʩ 

ʧʨʘʚʦʡ 0,236Ñ0,05 0,195Ñ0,03 0,05 

ʣʝʚʦʡ 0,226Ñ0,04 0,187Ñ0,02 0,05 

ɺʨʝʤʷ ʩʙʣʠʞʝʥʠʷ  
ʧʨʘʚʦʡ 

ʣʝʚʦʡ 

0,411Ñ0,02 

0,392Ñ0,01 

0,342Ñ0,01 

0,331Ñ0,01 

0,01 

0,05 

ʉʠʣʘ ʙʦʢʦʚʦʛʦ 

ʫʜʘʨʘ ʨʫʢʦʡ, ʢʛ 

ʧʨʘʚʦʡ 335,6Ñ71,4 411,6Ñ42,1 0,01 

ʣʝʚʦʡ 259,6Ñ59,2 325,4Ñ49,5 0,01 

ɺʨʝʤʷ ʩʦʧʨʠʢʦʩʥʦ-

ʚʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ, ʤʩ 

ʧʨʘʚʦʡ 0,197Ñ0,02 0,151Ñ0,01 0,05 

ʣʝʚʦʡ 0,215Ñ0,03 0,175Ñ0,01 0,05 

ɺʨʝʤʷ ʩʙʣʠʞʝʥʠʷ 
ʧʨʘʚʦʡ 

ʣʝʚʦʡ 

0,412Ñ0,01 

0,381Ñ0,01 

0,344Ñ0,01 

0,312Ñ0,01 

0,01 

0,05 

ʉʠʣʘ ʧʨʷʤʦʛʦ ʫʜʘʨʘ 

ʥʦʛʦʡ, ʢʛ 

ʧʨʘʚʦʡ 186,3Ñ20,8 234Ñ17,5 0,05 

ʣʝʚʦʡ 206,3Ñ60,8 289,4Ñ50,3 0,05 

ɺʨʝʤʷ ʩʦʧʨʠʢʦʩʥʦ-

ʚʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ, ʤʩ 

ʧʨʘʚʦʡ 0,298Ñ0,06 0,210Ñ0,03 0,05 

ʣʝʚʦʡ 0,226Ñ0,05 0,198Ñ0,04 0,05 

ɺʨʝʤʷ ʩʙʣʠʞʝʥʠʷ 
ʧʨʘʚʦʡ 

ʣʝʚʦʡ 

0,416Ñ0,01 

0,397Ñ0,01 

0,365Ñ0,01 

0,344Ñ0,01 

0,05 

0,05 

ʉʠʣʘ ʙʦʢʦʚʦʛʦ 

ʫʜʘʨʘ ʥʦʛʦʡ, ʢʛ 

ʧʨʘʚʦʡ 442,3Ñ75,5 499Ñ55,9 0,05 

ʣʝʚʦʡ 330,5Ñ70,1 413,4Ñ54,5 0,05 

ɺʨʝʤʷ ʩʦʧʨʠʢʦʩʥʦ-

ʚʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ, ʤʩ 

ʧʨʘʚʦʡ 0,181Ñ0,02 0,163Ñ0,01 0,05 

ʣʝʚʦʡ 0,207Ñ0,03 0,171Ñ0,01 0,05 

ɺʨʝʤʷ ʩʙʣʠʞʝʥʠʷ 
ʧʨʘʚʦʡ 

ʣʝʚʦʡ 

0,422Ñ0,01 

0,413Ñ0,01 

0,393Ñ0,01 

0,382Ñ0,01 

0,05 

0,05 
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ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫʜʘʨʥʦʡ ʪʝʭʥʠʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʧʨʦʭʦʜʦʤ ʚ ʥʦʛʠ (ʢʦʨʧʫʩ) ʫ ʘʨʤʝʡʩʢʠʭ ʨʫʢʦʧʘʰʥʳʭ ʙʦʡʮʦʚ ʜʦ  

ʠ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, n=12 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɼʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʇʦʩʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 
ʨ 

ɿʘ 

10 ʩ 

ʊʦʥʘʞ, ʪ 1,322Ñ0,231 1,577Ñ0,207 0,05 

ʂʦʣ-ʚʦ ʫʜʘʨʦʚ 12,0Ñ0,23 14,4Ñ0,21 >0,05 

ʂʦʣ-ʚʦ ʧʨʦʭʦʜʦʚ 2,2Ñ0,28 2,9Ñ0,22 >0,05 

ɺʨʝʤʷ ʩʙʣʠʞʝʥʠʷ 

(ʩʨʝʜʥʝʝ ʧʦ 

ʧʨʦʭʦʜʘʤ) 

0,511Ñ0,08 0,448Ñ0,05 0,05 

ɿʘ 

30 ʩ 

ʊʦʥʘʞ, ʪ 3,774Ñ0,556 4,934Ñ0,444 0,01 

ʂʦʣ-ʚʦ ʫʜʘʨʦʚ 28,5Ñ4,55 32,7Ñ3,75 >0,05 

ʂʦʣ-ʚʦ ʧʨʦʭʦʜʦʚ 5,1Ñ0,98 7,1Ñ0,72 0,05 

ɺʨʝʤʷ ʩʙʣʠʞʝʥʠʷ 

(ʩʨʝʜʥʝʝ ʧʦ 

ʧʨʦʭʦʜʘʤ) 

0,521Ñ0,09 0,465Ñ0,07 0,05 

ɿʘ 1 

ʤʠʥ 

ʊʦʥʘʞ, ʪ 8,02Ñ1,15 10,39Ñ1,01 0,01 

ʂʦʣ-ʚʦ ʫʜʘʨʦʚ 62,63Ñ10,07 69,55Ñ8,17 >0,05 

ʂʦʣ-ʚʦ ʧʨʦʭʦʜʦʚ 13,25Ñ1,84 16,31Ñ1,77 0,05 

ɺʨʝʤʷ ʩʙʣʠʞʝʥʠʷ 

(ʩʨʝʜʥʝʝ ʧʦ 

ʧʨʦʭʦʜʘʤ) 

0,544Ñ0,111 0,477Ñ0,101 >0,05 

ɿʘ 3 

ʤʠʥ 

ʊʦʥʘʞ, ʪ 19,24Ñ1,39 21,46Ñ1,22 0,05 

ʂʦʣ-ʚʦ ʫʜʘʨʦʚ 176,38Ñ22,67 182,33Ñ18,09 >0,05 

ʂʦʣ-ʚʦ ʧʨʦʭʦʜʦʚ 26,13Ñ2,53 27,11Ñ2,55 >0,05 

ɺʨʝʤʷ ʩʙʣʠʞʝʥʠʷ 

(ʩʨʝʜʥʝʝ ʧʦ 

ʧʨʦʭʦʜʘʤ) 

0,566Ñ0,107 0,489Ñ0,099 0,05 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 1, ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʦ ʠʟʤʝʥʠʣʠʩʴ ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʅʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʡ ʧʨʠʨʦʩʪ ʦʪʤʝʯʘʣʩʷ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ: ʚʨʝʤʷ 

ʩʙʣʠʞʝʥʠʷ ʧʨʠ ʧʨʷʤʦʤ ʫʜʘʨʝ ʧʨʘʚʦʡ ʨʫʢʦʡ ï ʥʘ 20,18% (ʨ0,01); ʩʠʣʘ 

ʙʦʢʦʚʦʛʦ ʫʜʘʨʘ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʨʫʢʦʡ ï ʥʘ 18,46% ʠ 20,22%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʨ0,01); ʚʨʝʤʷ ʩʙʣʠʞʝʥʠʷ ʧʨʠ ʙʦʢʦʚʦʤ ʫʜʘʨʝ ʧʨʘʚʦʡ ʨʫʢʦʡ ï ʥʘ 19,97% (ʨ

0,01). 
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ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʫʜʘʨʥʦʡ ʪʝʭʥʠʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʭʦʜʦʤ ʚ ʥʦʛʠ 

(ʢʦʨʧʫʩ) ʫ ʘʨʤʝʡʩʢʠʭ ʨʫʢʦʧʘʰʥʳʭ ʙʦʡʮʦʚ ʥʘ ʚʨʝʤʷ (ʪʘʙʣʠʮʘ 2) ʚʳʷʚʣʝʥʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ 9 ʧʦʢʘʟʘʪʝʣʝʡ ʠʟ 16. ʅʘʠʙʦʣʴʰʠʡ 

ʧʨʠʨʦʩʪ ʨʝʟʫʣʴʪʘʪʦʚ ʫʩʪʘʥʦʚʣʝʥ ʚ ʪʝʩʪʝ çʚʳʧʦʣʥʝʥʠʝ ʫʜʘʨʥʦʡ ʪʝʭʥʠʢʠ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʭʦʜʦʤ ʚ ʥʦʛʠ (ʢʦʨʧʫʩ)è ʟʘ 30 ʩ ʠ 1 ʤʠʥ. ʜʣʷ ʧʦʢʘʟʘʪʝʣʷ 

ʪʦʥʘʞʘ - 23,5% ʠ 22,8, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ0,01). 

ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʪʨʝʥʘʞʝʨʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʰʝʥʠʝ ʪʝʭʥʠʢʦ-ʪʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʟʘ ʩʯʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʠʤʧʨʦʚʠʟʘʮʠʠ ʚʳʧʦʣʥʷʝʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʧʦʟʚʦʣʷʝʪ ʚ ʢʦʤʧʣʝʢʩʝ 

ʦʪʨʘʙʘʪʳʚʘʪʴ ʫʜʘʨʥʦ-ʙʨʦʩʢʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ, ʠ ʧʨʠ ʵʪʦʤ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ, ʩʠʣʫ ʫʜʘʨʦʚ, ʩʢʦʨʦʩʪʴ 

(ʚʨʝʤʷ) ʩʙʣʠʞʝʥʠʷ ʩʧʦʨʪʩʤʝʥʘ ʩ ʫʜʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʝʰʢʘ, ʘ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ, ʚ 

ʮʝʣʦʤ. 
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CONJUGATE IMPROVEMENT OF SPECIAL PHYSICAL 

ABILITIES AND SHOCK -WRESTLING COMBINATIONS 

AND THEIR BIOMECHANICAL CONTROL IN ARMY 

HAND-TO-HAND COMBAT  
 

Vagin V.V., Tabarin V. N., Zharikov N. N. 
 

Abstract. The article presents the results of development and testing of an 

experimental trainingapparatustor for the conjugate improvement of shock-

wrestling technical actions and special physical abilities of athletes in army hand-

to-hand combat, which also provides control over the level of development of 

special power and speed-strength abilities of fighters. The trainingapparatus is 

aimed at improving the striking technique in single-handed strikes with hands and 

feet and in a series of such strokes combined with a pass to the legs (body). The 

result of using the developed, trainingapparatus is to increase the speed-strength 

endurance, the impact force, the speed (time) of approaching the athlete with the 

impact surface of the bag, entering to device of trainingapparatus. 

Keywords: shock-fighting technique, special physical abilities of fighters, 

special physical abilities, trainingapparatus. 
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ʅʆɺʆʉʊʅʆʁ ʆɹɿʆʈ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʀʅʆʉʊʈɸʅʅʓʍ ʋʏɽʅʓʍ ɺ ʆɹʃɸʉʊʀ 

ɹʀʆʄɽʍɸʅʀʂʀ ʉʇʆʈʊɸ 

(ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʟʘʨʫʙʝʞʥʳʭ ʧʫʙʣʠʢʘʮʠʡ) 
 

ɻʝʨʤʘʥʦʚ ɻ.ʅ., ʉʝʜʦʯʝʥʢʦ ʉ.ɺ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʝʨʝʯʠʩʣʝʥʳ ʠ ʢʨʘʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʠ ʠʟʚʝʩʪʥʳʝ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʫʯʝʥʳʤʠ ʚʩʝʛʦ ʤʠʨʘ, ʦʧʠʩʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʪʘʪʴʠ ʠʥʦʩʪʨʘʥʥʳʭ ʘʚʪʦʨʦʚ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʚʦʧʨʦʩʘʤ ʠʟʫʯʝʥʠʷ ʙʠʦʤʝʭʘʥʠʢʠ ʚ ʩʧʦʨʪʝ.    

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ, ʠʥʦʩʪʨʘʥʥʳʝ ʫʯʝʥʳʝ, 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 

ɺʚʝʜʝʥʠʝ. ʉʨʝʜʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʢʦʪʦʨʳʡ ʫʯʝʥʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʠʟʫʯʝʥʠʠ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʘʪʝʣʴʥʳʭ 

ʜʝʡʩʪʚʠʡ ʚ ʩʧʦʨʪʝ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʨʷʜ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʠʢ: ʵʪʦ ï

ʣɻʝʢʪʨʦʘʢʩʝʣʝʨʦʤʝʪʨʠʷ; ʣɻʝʢʪʨʦʛʦʥʠʦʤʝʪʨʠʷ; ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʙʠʧʦʣʷʨʥʘʷ 

ʵʣʝʢʪʨʦʤʠʛʨʘʬʠʷ; ʠʟʦʢʠʥʝʪʠʯʝʩʢʘʷ ʜʠʥʘʤʦʤʝʪʨʠʷ; ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʧʦʨʪʝ; ʠʟʫʯʝʥʠʝ ʫʩʢʦʨʝʥʠʡ ʠ ʣʠʥʝʡʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ; ʨʝʛʠʩʪʨʘʮʠʷ 

ʚʨʝʤʝʥʠ ʧʦʣʝʪʘ ʠ ʦʧʦʨʳ ʧʨʠ ʧʨʳʞʢʦʚʳʭ ʪʝʩʪʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʥʪʘʢʪʥʳʭ ʠʥʬʨʘʢʨʘʩʥʳʭ ʤʘʪʦʚ (ʀʌ-ʤʘʪʳ ʠʣʠ IT-mat); ʠʟʤʝʨʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʙʝʛʘ ʥʘ ʦʪʨʝʟʢʘʭ ʩ ʨʘʩʯʝʪʦʤ ʜʣʠʥʳ ʠ ʯʘʩʪʦʪʳ ʰʘʛʦʚ ʧʫʪʝʤ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʀʌ-ʤʘʪʦʚ ʩ ʦʧʪʨʦʥʥʳʤʠ ʧʘʨʘʤʠ; ʤʝʪʦʜ 

ʚʠʜʝʦʘʥʘʣʠʟʘ ʠ ʚʠʜʝʦʛʨʘʬʠʠ, ʧʨʠʝhʜʰʠʡ ʥʘ ʩʤʝʥʫ ʢʠʥʝʤʘʪʦʛʨʘʬʠʠ; 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʬʠʢʩʘʮʠʶ ʤʘʨʢʝʨʦʚ, 

ʟʘʢʨʝʧʣʝʥʥʳʭ ʥʘ ʩʝʛʤʝʥʪʘʭ ʪʝʣʘ ʩʧʦʨʪʩʤʝʥʘ ʧʫʪʝʤ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ 

ʚʠʜʝʦʩʲʸʤʢʠ [4].  

ʅʘʟʥʘʯʝʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʠʢ ʤʦʞʝʪ ʙʳʪʴ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʠʣʠ ʧʨʠʢʣʘʜʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ), 
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ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʠʣʠ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʤ. ʇʨʠ ʣʶʙʦʤ 

ʧʨʝʜʧʠʩʘʥʠʠ ʘʣʛʦʨʠʪʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʷʚʣʝʥʠʝ ʚʩʝʭ 

ʘʩʧʝʢʪʦʚ ʧʨʦʙʣʝʤʳ, ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʝʛʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʠʟʫʯʝʥʠʝʤ ʠʥʪʝʨʝʩʫʶʱʠʭ 

ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ [4], ʧʨʠʯʝʤ ʚʩʷʢʠʡ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʡ ʧʦʠʩʢ 

ʦʪʨʘʞʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʨʫʛʘ ʣʠʮ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ 

ʠʟʫʯʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʷʚʣʝʥʠʷ, ʚʩʢʨʳʪʠʠ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʝʛʦ ʧʨʦʪʝʢʘʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʣʶʙʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʝʛʜʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤ ʘʥʘʣʠʟʝ ʠ 

ʧʦʜʭʦʜʝ ʢ ʠʟʫʯʝʥʠʶ ʠ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɸʚʩʪʨʘʣʠʡʩʢʠʡ ʫʯʝʥʳʡ Elliott B. [5] ʩʯʠʪʘʝʪ, ʯʪʦ 

ʙʠʦʤʝʭʘʥʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʜʠʩʮʠʧʣʠʥ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʦ ʯʝʣʦʚʝʯʝʩʢʦʤ 

ʜʚʠʞʝʥʠʠ ʠ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʷʭ, ʚ ʥʝʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʧʨʦʙʣʝʤʥʳʭ ʧʦʣʝʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʣʠʥʠʯʝʩʢʘʷ ʙʠʦʤʝʭʘʥʠʢʘ ʚʢʣʶʯʘʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʭʦʜʢʠ, ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʤʝʭʘʥʠʢʠ 

ʪʢʘʥʝʡ ʠ ʦʮʝʥʢʠ ʜʚʠʞʝʥʠʷ ʚʦ ʚʨʝʤʷ ʨʝʘʙʠʣʠʪʘʮʠʠ ʦʪ ʪʨʘʚʤʳ ʠʣʠ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʙʠʦʤʝʭʘʥʠʢʘ ʦʙʳʯʥʦ ʚʢʣʶʯʘʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʵʨʛʦʥʦʤʠʢʠ ʠ ʨʦʩʪʘ ʠʣʠ ʤʦʨʬʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʚʣʠʷʶʪ ʥʘ ʜʚʠʞʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʙʠʦʤʝʭʘʥʠʢʠ 

ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʥʠʞʝʥʠʠ ʯʘʩʪʦʪʳ ʠ ʪʷʞʝʩʪʠ ʩʧʦʨʪʠʚʥʳʭ 

ʪʨʘʚʤ (ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʪʨʘʚʤ ʩʧʠʥʳ ʧʨʠ ʢʨʠʢʝʪʝ ʠ ʧʨʠʯʠʥ ʪʨʘʚʤ 

ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ). 

ʇʦʣʴʩʢʠʝ ʫʯʝʥʳʝ Adashevskiy V.M., S.  Iermakov, Korzh N.V., R. 

Muszkieta [3], ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʳʚʘʷ ʙʠʦʤʝʭʘʥʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʠʢʠ ʜʚʠʞʝʥʠʡ ʩʧʦʨʪʩʤʝʥʦʚ (ʚ ʙʘʨʴʝʨʥʦʤ ʙʝʛʝ ʥʘ 

ʧʨʠʤʝʨʝ ʬʘʟʳ ʧʦʣʝʪʘ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʚʝʨʢʦʡ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʦʣʦʞʝʥʠʡ 

ʚ ʨʝʘʣʴʥʦʡ ʩʧʦʨʪʠʚʥʦʡ ʧʨʘʢʪʠʢʝ, ʚʳʜʚʠʛʘʶʪ ʨʷʜ ʥʘʫʯʥʳʭ ʧʦʣʦʞʝʥʠʡ. ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 10 ʙʝʛʫʥʦʚ. ʇʦʩʪʨʦʝʥʘ ʪʝʦʨʝʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʪʝʭʥʠʢʠ ʙʝʛʘ ʩ ʙʘʨʴʝʨʘʤʠ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʚʝʩʪʥʳʭ 

ʧʦʜʭʦʜʦʚ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʝ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʭʦʨʦʰʝʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʧʦʥʠʤʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʜʚʠʞʝʥʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʦʧʨʝʜʝʣʷʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʚʠʞʝʥʠʷ ʩʧʦʨʪʩʤʝʥʘ. ʄʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʚ ʧʨʦʮʝʩʩʝ 

ʪʨʝʥʠʨʦʚʢʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʜʚʠʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʟʚʝʥʴʝʚ ʪʝʣʘ. ʇʨʠ ʘʥʘʣʠʟʝ 

ʜʚʠʞʝʥʠʡ ʘʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʦʨʪʩʤʝʥʘ. 

ɹʨʠʪʘʥʩʢʠʡ ʫʯʝʥʳʡ Sarah A. Curran ʩʦʚʤʝʩʪʥʦ ʩ ʢʘʥʘʜʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ Frossard L. [7] ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʦʜʝʣʠʨʦʚʘʣʠ ʩʠʪʫʘʮʠʶ, ʚ 

ʢʦʪʦʨʦʡ ʧʨʦʷʚʣʷʣʘʩʴ ʨʘʟʥʦʩʪʦʨʦʥʥʷʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪ ɹ ʩʧʦʨʪʩʤʝʥʦʚ ʩ 
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ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʨʘʞʘʶʪ ʩʣʦʞʥʫʶ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʙʠʦʤʝʭʘʥʠʢʦʡ ʠ ʦʙʫʯʝʥʠʝʤ ʧʘʨʘʣʠʤʧʠʡʮʝʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʙʳʣʘ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ ʩʣʦʞʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʘ ̫ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ 

ʧʨʠ ʪʨʝʥʠʥʛʝ ʢ ʇʘʨʘʣʠʤʧʠʡʩʢʠʤ ʀʛʨʘʤ 2012 ʛʦʜʘ ʚ ʃʦʥʜʦʥʝ. 

ɸʥʛʣʠʡʩʢʠʝ ʫʯʝʥʳʝ M.R. Yeadon &J.H. Challis [8] ʧʨʝʜʩʪʘʚʠʣʠ ʦʙʟʦʨ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʧʦʨʪʠʚʥʦʡ 

ʙʠʦʤʝʭʘʥʠʢʠ ʩ ʦʧʠʩʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʆʧʨʝʜʝʣʝʥʳ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʦʚ 

ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʩʧʦʨʪʠʚʥʦʡ ʙʠʦʤʝʭʘʥʠʢʝ, ʦʧʠʩʘʥʥrʝ ʥʘ ʧʨʠʤʝʨʘʭ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ. ʉʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʩʫʞʜʘʶʪʩʷ ʩ ʦʧʦʨʦʡ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʩʧʦʨʪʠʚʥʳʝ ʧʨʠʤʝʨ.r 

ɸʤʝʨʠʢʘʥʩʢʠʝ ʫʯʝʥʳʝ John W. Chow & Duane V. Knudson [9] 

ʩʯʠʪʘʶʪ, ʯʪʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ï ʵʪʦ ʦʙʨʘʟʝʮ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʝʤ ʨʝʟʫʣʴʪʘʪʘ ʜʚʠʞʝʥʠʷ ʠ 

ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʫʯʪʝʥʥʳʤʠ ʧʨʠ ʪʘʢʦʤ ʠʟʤʝʨʝʥʠʠ. 

ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ [deterministic model] ï ʘʥʘʣʠʪʠʯʝʩʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʦʧʝʨʘʮʠʠ ʠ ʪ.ʧ., ʧʨʠ ʢʦʪʦʨʳʭ ʜʣʷ ʜʘʥʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʚʳʭʦʜʝ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʊʘʢʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴ ʢʘʢ 

ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʩʠʩʪʝʤʫ (ʪʦʛʜʘ ʦʥʘ ʷʚʣʷʝʪʩʷ ʥʝʢʦʪʦʨʳʤ ʝʝ ʫʧʨʦʱʝʥʠʝʤ), ʪʘʢ 

ʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ. ʀʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʧʦʜʭʦʜʦʚ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠ ʁ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ 

ʙʠʦʤʝʭʘʥʠʢʝ ʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ 

ʧʨʠʤʝʥʝʥʠʷ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʦʤʦʛʘʝʪ ʠʟʙʝʞʘʪʴ 

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʳʙʦʨʘ ʧʝʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʷ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ 

ʨʝʟʫʣʴʪʘʪ ʟʘʜʘʯʠ ʜʝʡʩʪʚʠʷ. 

ʋʯʝʥʳʝ ʠʟ ɸʚʩʪʨʘʣʠʠ ʠ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ Benjamin R. Hindle, Anna 

Lorimer, Paul Winwood &Justin W. L. Keogh [2] ʚʳʩʢʘʟʳʚʘʶʪ ʤʥʝʥʠʝ, ʯʪʦ 

ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʙʠʦʤʝʭʘʥʠʢʠ ʫʧʨʘʞʥʝʥʠʡ 

ʩʧʦʨʪʩʤʝʥʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚ ʜʠʩʮʠʧʣʠʥʘʭ ʩʠʣʦʚʦʛʦ ʩʧʦʨʪʘ. ɸʚʪʦʨʳ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʥʠʨʦʚʘʥʥʦʛʦ 

ʩʧʦʨʪʩʤʝʥʘ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʴ ʥʘ ʦʮʝʥʢʝ ʥʝʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʥʝʝ 

ʫʧʨʘʞʥʝʥʠʡ; ʚʢʣʶʯʘʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨʪʩʤʝʥʦʚ; ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʫʶ (ʥʘʧʨʠʤʝʨ, ʪʨʝʭʤʝʨʥʫʶ ʩʲʝʤʢʫ ʜʚʠʞʝʥʠʷ ʠ / ʠʣʠ 

ʠʥʝʨʮʠʘʣʴʥʳʡ ʜʘʪʯʠʢ) ʪʝʭʥʦʣʦʛʠʶ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʰʠʨʦʢʠʡ 
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ʜʠʘʧʘʟʦʥ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʣʫʯʰʝʝ ʧʦʥʠʤʘʥʠʝ ʫʧʨʘʞʥʝʥʠʡ 

ʜʣʷ ʩʪʨʦʥʛʤʝʥʦʚ, ʪʝʤ ʩʘʤʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʣʫʯʰʘʷ ʩʪʨʫʢʪʫʨʫ 

ʫʧʨʘʞʥʝʥʠʡ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʘʪʣʝʪʦʚ ʠ ʤʠʥʠʤʠʟʠʨʫʷ ʨʠʩʢ ʪʨʘʚʤ. 

ʅʝʤʝʮʢʠʤʠ ʫʯʝʥʳʤʠ Axel Schleichardt, Marko Badura, Frank Lehmann 

& Olaf Ueberschar [10] ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʣʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʳʰʮ 

ʨʘʟʛʠʙʘʪʝʣʝʡ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʧʦʨʪʠʚʥʳʭ 

ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʧʦ ʤʝʪʘʥʠʶ, ʛʜʝ ʚʳʩʦʢʠʡ ʠʤʧʫʣʴʩ ʥʘʯʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʝʨʝʜʘʥ ʙʝʟ ʧʦʪʝʨʠ ʤʝʪʘʪʝʣʴʥʦʤʫ ʩʥʘʨʷʜʫ. ʋʯʝʥʳʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʣʠ ʧʨʦʬʠʣʠ ʩʠʣʳ-ʩʢʦʨʦʩʪʠ ʤʳʰʮ ʨʘʟʛʠʙʘʪʝʣʝʡ ʩ 

ʫʯʝʪʦʤ ʧʦʣʘ, ʚʦʟʨʘʩʪʘ ʠ ʩʧʦʨʪʠʚʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʉʠʣʘ ʨʘʟʛʠʙʘʥʠʷ ʥʦʛ ʙʳʣʘ 

ʠʟʤʝʨʝʥʘ ʚʦ ʚʨʝʤʷ ʠʟʦʢʠʥʝʪʠʯʝʩʢʠʭ ʞʠʤʦʚ ʥʦʛ ʚ ʯʝʪʳʨʝʭ ʨʝʞʠʤʘʭ ʫ 143 

ʵʣʠʪʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ (59 ʞʝʥʱʠʥ, 84 ʤʫʞʯʠʥʳ), ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʧʦ ʤʝʪʘʥʠʶ. ʄʝʪʘʪʝʣʠ ʞʝʥʩʢʦʛʦ ʠ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʳʡ ʧʨʦʬʠʣ ɹʩʠʣʳ-ʩʢʦʨʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ. ʂ 

ʧʨʠʤʝʨʫ, ʜʣʷ ʤʫʞʯʠʥ ʚʳʧʦʣʥʝʥʠʝ ʙʦʣʝʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʩʢʦʨʦʩʪʴ. 

ʋʯʝʥʳʝ ʦʧʨʝʜʝʣʠʣʠ ʪʦʣʢʘʪʝʣʝʡ ʷʜʨʘ ʠ ʤʝʪʘʪʝʣʝʡ ʢʦʧʴʷ ʢʘʢ ʩʧʦʨʪʩʤʝʥʦʚ ʩ 

ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʩʠʣʦʡ ʨʘʟʛʠʙʘʥʠʷ ʥʦʛ. ɹʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʘʞʥʦʩʪʴ ʤʳʰʮ 

ʨʘʟʛʠʙʘʪʝʣʝʡ ʫ ʤʝʪʘʪʝʣʝʡ, ʩʦʨʝʚʥʫʶʱʠʭʩʷ ʚ ʜʣʠʥʥʳʭ ʤʝʪʘʥʠʷʭ. 

ʉʦʚʤʝʩʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʝʨʙʩʢʠʭ ʠ ʠʩʧʘʥʩʢʠʭ ʫʯʝʥʳʭ Danica N. 

Janicijevic, Olivera M. Knezevic, Dragan M. Mirkov, Alejandro P®rez-Castilla 

[11] ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʫʛʣʘ ʩʛʠʙʘʥʠʷ ʚ ʢʦʣʝʥʥʦʤ ʩʫʩʪʘʚʝ ʧʨʠ 

ʧʨʠʩʝʜʘʥʠʷʭ ʩ ʧʦʚʳʰʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʠ ʢʦʥʪʨʦʣʴ ʧʝʨʝʤʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʩʝʜʘʥʠʷ (SJ). ʊʨʠʥʘʜʮʘʪʴ ʩʪʫʜʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, 

ʠʟʫʯʘʶʱʠʭ ʩʧʦʨʪʠʚʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʚʳʧʦʣʥʠʣʠ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ 4 

ʪʠʧʘ SJ. ʇʨʠ ʘʥʘʣʠʟʝ ʫʯʝʥʳʝ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʚʝʣʠʯʠʥʳ ʠ 

ʩʨʘʚʥʠʚʘʝʤʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʝʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ SJ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʥʪʨʦʣʷ ʧʝʨʝʤʝʥʥʳʭ 

ʚ ʜʚʠʞʝʥʠʷʭ ʙʘʣʣʠʩʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʨʠ ʧʨʠʩʝʜʘʥʠʷʭ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʠʣʦʚʳʤʠ ʥʘʛʨʫʟʢʘʤʠ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʛʨʫʧʧʳ 

ʫʯʝʥʳʭ ʩʦʚʤʝʩʪʥʦ ʩ ʬʨʘʥʮʫʟʩʢʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ Pierre Samozino [1] 

ʩʪʘʚʠʣʠ ʩʚʦʝʡ ʟʘʜʘʯʝʡ ʩʨʘʚʥʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʚʝʣʠʯʠʥʳ ʧʘʨʘʤʝʪʨʦʚ 

ʦʪʥʦʰʝʥʠʷ ʩʠʣʘ-ʩʢʦʨʦʩʪʴ ʤʝʞʜʫ ʧʨʳʞʢʘʤʠ ʠʟ ʧʨʠʩʝʜʘ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʠʣʦʚʳʤʠ ʥʘʛʨʫʟʢʘʤʠ (SJ90 ʠ SJ pref). ɼʚʝ ʩʝʨʠʠ ʧʨʳʞʢʦʚ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʚ ʢʘʞʜʦʤ ʩʝʘʥʩʝ ʩ ʨʘʟʣʠʯʥʦʡ ʩʠʣʦʚʦʡ ʥʘʛʨʫʟʢʦʡ. ʇʦʣʫʯʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʧʦʢʘʟʘʣʠ ʨʘʟʣʠʯʠʷ ʚ ʚʝʣʠʯʠʥʝ ʧʘʨʘʤʝʪʨʦʚ ʦʪʥʦʰʝʥʠʷ FV.  

ʀʩʧʘʥʩʢʠʝ ʫʯʝʥʳʝ Jes¼s G. Pallar®s, Alejandro M. Cava,Javier Courel-

Ib§¶ez,Juan Jos® Gonz§lez-Badillo &Ricardo Mor§n-Navarro [12] ʦʮʝʥʠʚʘʣʠ 

ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʳ ʧʨʠʩʝʜʘ ʜʣʷ ʪʨʝʥʠʨʦʚʦʢ ʩ ʦʪʷʛʦʱʝʥʠʷʤʠ (RT). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʘʩʪʚʦʚʘʣʠ 53 ʤʫʞʯʠʥʳ ʠ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʯʝʪʳʨʝ 

ʛʨʫʧʧʳ: ʧʦʣʥʳʡ ʧʨʠʩʝʜ (F-SQ), ʧʦʣʫʧʨʠʩʝʜ (P-SQ), ʧʦʣʫʧʨʠʩʝʜ ʩ 

ʚʳʧʨʳʛʠʚʘʥʠʝʤ (H-SQ) ʠ ʦʧʪʠʤʘʣʴʥʳʡ ʧʨʠʩʝʜ ʜʣʷ ʩʧʦʨʪʩʤʝʥʘ (ʩ ʧʦʟʠʮʠʡ 
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ʦʧʪʠʤʫʤʘ). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʚʳʧʦʣʥʠʣʠ 10-ʥʝʜʝʣʴʥʫʶ 

ʧʨʦʛʨʘʤʤʫ RT, ʠʩʧʦʣʴʟʫʷ ʩʪʘʥʜʘʨʪʥʫʶ ʥʘʛʨʫʟʢʫ (60% ʜʦ 80% 1RM), 

ʦʪʣʠʯʘʷʩʴ ʪʦʣʴʢʦ ʛʣʫʙʠʥʦʡ ʧʨʠʩʝʜʘ. ɸʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʫʧʨʘʞʥʝʥʠʷ F-SQ ʠʣʠ P-SQ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʠʣʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ H-SQ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʠ ʚʦʟʥʠʢʘʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʩʚʷʟʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʙʦʣʠ ʠ ʜʠʩʢʦʤʬʦʨʪʘ ʧʦʩʣʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʪʨʝʥʠʨʦʚʦʢ. 

ɹʨʠʪʘʥʩʢʠʝ ʫʯʝʥʳʝ ʠʟ ʰʢʦʣʳ ʩʧʦʨʪʘ ʂʘʨʜʠʬʬʘ Marianne JR Gittoes 

& Gareth Irwin [6] ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʛʠʤʥʘʩʪʢʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʙʦʣʴʰʦʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʫʜʘʨʥʳʭ ʧʨʠʟʝʤʣʝʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʧʦʨʪʠʚʥʳʭ 

ʫʧʨʘʞʥʝʥʠʡ. ɹʠʦʤʝʭʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʧʦʤʦʯʴ ʩʦʟʜʘʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ ʚ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʜʘʨʥʳʝ 

ʥʘʛʨʫʟʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʨʠʟʝʤʣʝʥʠʷʭ ʚ ʛʠʤʥʘʩʪʠʢʝ. ɹʦʣʝʝ ʪʦʛʦ, 

ʨʘʟʚʝʨʥʫʚʰʘʷʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʠʩʢʫʩʩʠʷ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʧʨʘʚʠʣʘʭ 

ʩʦʨʝʚʥʦʚʘʥʠʡ, ʚ ʩʚʷʟʠ ʩ ʧʨʠʟʥʘʥʠʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʨʝʜʥʳʭ ʫʜʘʨʥʳʭ 

ʜʚʠʞʝʥʠʡ ʚ ʛʠʤʥʘʩʪʠʢʝ, ʙʫʜʝʪ ʦʙʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʜʘʥʥʳʭ ʠ ʧʦʣʫʯʠʪ ʧʦʥʠʤʘʥʠʝ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʪʨʘʚʤʘʪʠʟʤʘ, ʤʦʞʝʪ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦ 

ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʧʨʘʚʠʣ ʚ ʛʠʤʥʘʩʪʠʢʝ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʙʠʦʤʝʭʘʥʠʢʝ 

ʩʧʦʨʪʘ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʧʦʢʘʟʘʥʠʷʭ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʤʝʶʪ 

ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʮʝʜʫʨʳ ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʩʪʠʨʦʚʘʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠʥʦʩʪʨʘʥʥʳʭ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʙʠʦʤʝʭʘʥʠʢʠ ʩʧʦʨʪʘ ʚʠʜʥʦ, ʯʪʦ 

ʚʳʩʦʢʘʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ, ʥʦ ʠ ʩ ʧʨʠʢʣʘʜʥʦʡ ʮʝʣʴʶ ʧʨʠʟʥʘʥʘ ʫʯʝʥʳʤʠ ʚʩʝʛʦ ʤʠʨʘ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʠʭ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ [1-12].  
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ʈɽɸʃʀɿɸʎʀʗ ʂʆʅʎɽʇʎʀʀ çʀʉʂʋʉʉʊɺɽʅʅɸʗ 

ʋʇʈɸɺʃʗʖʑɸʗ ʉʈɽɼɸè ɺ ʊʈɽʅɸɾɽʈɸʍ  

çʅʆɺʆɽ ɼʓʍɸʅʀɽè 
 

ɼʳʰʢʦ ɹ.ɸ., ʂʦʯʝʨʛʠʥ ɸ.ɹ., 
 

ɸʥʥʦʪʘʮʠʷ. ʅʦʚʳʡ ʚʘʨʠʘʥʪ ʪʨʝʥʘʞʝʨʘ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ 

ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ ʚ ʜʚʠʞʝʥʠʠ çʅʦʚʦʝ ʜʳʭʘʥʠʝè ʥʝ ʪʦʣʴʢʦ ʘʢʪʠʚʠʟʠʨʫʝʪ 

ʬʫʥʢʮʠʶ ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʠ ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʟʘ ʩʯʝʪ ʚʦʟʥʠʢʘʶʱʝʡ ʣʝʛʢʦʡ, 

ʫʤʝʨʝʥʥʦʡ ʠʣʠ ʚʳʨʘʞʝʥʥʦʡ ʛʠʧʦʢʩʠʯʝʩʢʠ-ʛʠʧʝʨʢʘʧʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʫʧʨʘʚʣʷʶʱʘʷ ʩʨʝʜʘ, ʪʨʝʥʘʞʝʨ, 

ʜʳʭʘʪʝʣʴʥʳʝ ʤʳʰʮʳ, ʛʠʧʦʢʩʠʷ-ʛʠʧʝʨʢʘʧʥʠʷ. 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʂʦʥʮʝʧʮʠʷ çʀʩʢʫʩʩʪʚʝʥʥʘʷ ʫʧʨʘʚʣʷʶʱʘʷ ʩʨʝʜʘ 

(ʀʋʉ)è [10] ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʤ ʩʧʦʨʪʩʤʝʥ çʨʘʙʦʪʘʝʪè ʚ ʨʝʞʠʤʘʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʢʦʨʜʥʳʤ ʧʦʧʳʪʢʘʤ, ʣʠʙʦ ʥʝ ʜʦʩʪʠʞʠʤʳʤ ʚ ʦʙʳʯʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʊʨʝʥʘʞʝʨʳ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ ʚ ʜʚʠʞʝʥʠʠ 

çʅʦʚʦʝ ʜʳʭʘʥʠʝè ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ 

ʚʳʧʦʣʥʷʪʴ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʝ ʠʣʠ ʪʨʝʥʠʨʦʚʦʯʥʦʝ ʫʧʨʘʞʥʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʜʦʩʪʘʪʢʘ ʢʠʩʣʦʨʦʜʘ ʠʣʠ ʛʠʧʦʢʩʠʠ [4 ï 6]. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʄʂʌ [8] 

çʩʧʦʩʦʙʥʦʩʪʴ ï ʵʪʦ ʥʘʠʚʳʩʰʠʡ ʚʦʟʤʦʞʥʳʡ ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʯʝʣʦʚʝʢʘ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʬʝʨʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪè. 

ʉʦʟʜʘʥʠʝ ʪʘʢʦʡ ʀʋʉ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ: ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʜʳʭʘʪʝʣʴʥʳʝ ʤʳʰʮʳ, 

ʦʯʠʱʝʥʠʝ ʚʦʟʜʫʭʦʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʫʚʝʣʠʯʠʪʴ ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʚ ʢʦʥʮʝ 

ʬʘʟʳ ʚʳʜʦʭʘ. ʇʨʠ ʵʪʦʤ ʚʦ ʚʜʳʭʘʝʤʦʤ ʚʦʟʜʫʭʝ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʆ2, ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʠʩʣʦʨʦʜʘ, 

ʘʢʪʠʚʘʮʠʠ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʩʦʟʜʘʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʛʠʧʦʢʩʠʯʝʩʢʠ-ʛʠʧʝʨʢʘʧʥʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʨʝʛʫʣʠʨʫʝʤʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʷ [5,6]. 

ʊʨʝʥʠʨʦʚʢʠ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʥʘʞʝʨʦʚ çʅʦʚʦʝ ʜʳʭʘʥʠʝè ʜʘʶʪ 

ʘʢʪʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʫʣʫʯʰʝʥʠʶ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʢʨʘʩʥʦʡ ʢʨʦʚʠ 

(ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʢʨʦʚʠ) ʠ, ʚ ʮʝʣʦʤ 

ʦʙʱʫʶ ʩʪʠʤʫʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ ʢʠʩʣʦʨʦʜ-ʟʘʚʠʩʠʤʦʛʦ ʵʥʝʨʛʦʦʙʤʝʥʘ [3, 9,13] 

ʆʜʥʘʢʦ, ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʝʥʦʤʝʥʳ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳ ʥʘ ʏʉʉ ʩ 125 

ï 130 ʫʜ/ʤʠʥ, ʯʪʦ ʩʥʠʞʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʨʝʥʘʞʝʨʘ ʚ ʮʝʣʷʭ  ʃʌʂ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʦʤ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʠ ʩʦʩʪʦʷʥʠʝʤ ʧʘʮʠʝʥʪʦʚ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʝʥʘʞʝʨʘ çʅʦʚʦʝ ʜʳʭʘʥʠʝè ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʫʨʦʚʝʥʴ ʉʆ2 

ʚʦ ʚʜʳʭʘʝʤʦʡ ʛʠʧʦʢʩʠʯʝʩʢʠ-ʛʠʧʝʨʢʘʧʥʠʯʝʩʢʦʡ ʩʤʝʩʠ ʠ ʧʦʥʠʟʠʪʴ 

çʧʫʣʴʩʦʚʫʶ ʩʪʦʠʤʦʩʪʴè ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʥʘʞʝʨʘ ʚ ʮʝʣʷʭ 

ʃʌʂ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʘʥʘʣʠʟʘ 

ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʤʝʪʦʜ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ. 

ʀʟʚʝʩʪʝʥ ʤʝʪʦʜ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʚʦʟʚʨʘʪʥʦʛʦ ʜʳʭʘʥʠʷè, 

ʨʝʘʣʠʟʫʝʤʳʡ ʚ ʪʨʝʥʘʞʝʨʘʭ ʌʨʦʣʦʚʘ, "ʂʦʩʤʠʢ ʭʝʣʩè, çʉʘʤʦʟʜʨʘʚè ʠ ʜʨ. [4-

6, 9].  ɺʦʟʚʨʘʪʥʦʝ ʜʳʭʘʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʜʦʭ ʠ ʚʳʜʦʭ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʕʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘʟʳʚʘʝʪʩʷ çʜʦʧʦʣʥʠʪʝʣʴʥʳʤ çʤʝʨʪʚʳʤ 

ʜʳʭʘʪʝʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤè (ɼʄɼʇ)è [5, 6, 11, 13]. ɼʳʭʘʥʠʝ ʯʝʨʝʟ ɼʄɼʇ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʛʠʧʦʢʩʠʯʝʩʢʠ-ʛʠʧʝʨʢʘʧʥʠʯʝʩʢʦʡ ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ 

ʩ ʠʟʤʝʥʷʶʱʝʡʩʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʉʆ2 [6, 9]. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʚ ʦʨʛʘʥʠʟʤʝ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʛʠʧʦʢʩʠʷ-ʛʠʧʝʨʢʘʧʥʠʷ [11]. ʊʘʢʦʡ ʤʝʪʦʜ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʳʯʥʦ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʥʝ ʨʝʰʘʝʪ ʟʘʜʘʯ 

ʫʚʝʣʠʯʝʥʠʷ ʜʳʭʘʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ, ʩʠʣʳ ʠ ʤʦʱʥʦʩʪʠ ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ ʠ 

ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʦʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʪʨʝʥʘʞʝʨʘʭ çʅʦʚʦʝ ʜʳʭʘʥʠʝè ʟʘʜʘʯʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʣʳ ʠ ʤʦʱʥʦʩʪʠ ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ ʠ çʦʯʠʩʪʢʠè 

ʚʦʟʜʫʭʦʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ ʨʝʰʘʶʪʩʷ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦ. ʆʜʥʘʢʦ ʨʦʩʪ   

ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʉʆ2, ʦʩʦʙʝʥʥʦ ʥʘ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʷ, ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʯʠʤ [4-6]. ʊʦ ʝʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʨʦʩʪ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʉʆ2 ʚʦ ʚʜʳʭʘʝʤʦʡ 

ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ çʚʦʟʚʨʘʪʥʦʛʦ ʜʳʭʘʥʠʷè ʚ ʪʨʝʥʘʞʝʨʘʭ 

çʅʦʚʦʝ ʜʳʭʘʥʠʝè ʥʘʤʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʩʦʝʜʠʥʠʪʴ ʢʘʥʘʣ ʚʳʜʦʭʘ 

ʪʨʝʥʘʞʝʨʘ ʩ ʢʘʥʘʣʦʤ ʚʜʦʭʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʝʤʢʦʩʪʠ ʚ 

ʢʘʥʘʣʝ ʚʜʦʭʘ. ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ 3D ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʤʳ ʧʦʣʫʯʠʣʠ ʥʦʚʳʡ 

ʚʘʨʠʘʥʪ ʪʨʝʥʘʞʝʨʘ. ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʣʝʯʝʙʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʳʭʘʪʝʣʴʥʦʛʦ 

ʪʨʝʥʘʞʝʨʘ çʅʦʚʦʝ ʜʳʭʘʥʠʝè ʠ ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʨʦʡʩʪʚʘ ï

ʛʠʧʦʢʩʠʢʘʪʦʨʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʩʥʘʩʪʠʪʴ ʝʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʢʦʧʠʪʝʣʴʥʦʡ 

ʝʤʢʦʩʪʴʶ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʘʢʦʧʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪ 
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ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ çʤʝʨʪʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦè ʪʨʝʥʘʞʝʨʘ ʠ ʩʦʟʜʘʝʪ, ʪʝʤ ʩʘʤʳʤ, 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʨʝʞʠʤʘ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʦʵʪʦʤʫ, ʧʨʠ ʜʦʦʩʥʘʱʝʥʠʠ ʝʛʦ ʜʦʙʘʚʦʯʥʦʡ ʥʘʢʦʧʠʪʝʣʴʥʦʡ 

ʝʤʢʦʩʪʴʶ, ʪʨʝʥʘʞʝʨ çʅʦʚʦʝ ʜʳʭʘʥʠʝè ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʙʘʟʦʚʦʤ ʨʝʞʠʤʝ ʥʘʛʨʫʟʦʯʥʦʛʦ ʪʨʝʥʘʞʝʨʘ ʩ ʚʠʙʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʝʡ, 

ʨʝʛʫʣʠʨʦʚʢʦʡ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʚʳʜʦʭʝ, ʜʦʩʪʠʞʝʥʠʝʤ 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʚʠʙʨʘʮʠʠ ʧʦʪʦʢʘ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ 

ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ ʚ ʜʚʠʞʝʥʠʠ, ʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʢʘʢ ʪʨʝʥʘʞʝʨ-

ʛʠʧʦʢʩʠʢʘʪʦʨ (ʨʠʩʫʥʦʢ 1).  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ. ʇʨʠ ʨʘʙʦʪʝ ʪʨʝʥʘʞʝʨʘ çʅʦʚʦʝ ʜʳʭʘʥʠʝè ʚ 

ʜʘʥʥʦʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʧʦʣʴʟʦʚʘʪʝʣʴ (ʧʘʮʠʝʥʪ), ʚʳʧʦʣʥʷʷ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʠʥʩʪʨʫʢʪʦʨʦʤ ʫʧʨʘʞʥʝʥʠʷ, ʜʳʰʠʪ ʯʝʨʝʟ ʫʩʪʨʦʡʩʪʚʦ. 

ɺʜʦʭ ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ ʨʦʪ ʠ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʢʘʥʘʣ ʚʜʦʭʘ, ʚʢʣʶʯʘʶʱʝʛʦ 

ʥʘʢʦʧʠʪʝʣʴʥʫʶ ʝʤʢʦʩʪʴ. ɺʳʜʦʭ ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ ʢʘʥʘʣ ʚʳʜʦʭʘ ʩ 

ʧʨʝʦʜʦʣʝʥʠʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʰʘʨʘ-ʬʣʘʪʪʝʨʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʢʘʥʘʣʝ 

ʚʳʜʦʭʘ, ʯʪʦ ʩʦʟʜʘʝʪ ʵʬʬʝʢʪ ʚʠʙʨʘʮʠʠ (ʬʣʘʪʪʝʨ-ʵʬʬʝʢʪ). ɺʳʜʳʭʘʝʤʘʷ 

ʚʦʟʜʫʰʥʘʷ ʩʤʝʩʴ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʉʆ2 ʠ ʧʦʥʠʞʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʆ2 ʯʝʨʝʟ ʢʘʥʘʣ ʚʳʜʦʭʘ ʧʦʩʪʫʧʘʝʪ ʚ ʥʘʢʦʧʠʪʝʣʴʥʫʶ ʝʤʢʦʩʪʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʳʭʘʥʠʷ ʧʘʮʠʝʥʪʘ ʚ ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʝʤʢʦʩʪʠ ʩʦʟʜʘʝʪʩʷ 

ʥʦʨʤʦʙʘʨʠʯʝʩʢʘʷ ʛʠʧʦʢʩʠʯʝʩʢʠ-ʛʠʧʝʨʢʘʧʥʠʯʝʩʢʘʷ ʚʦʟʜʫʰʥʘʷ ʩʤʝʩʴ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʉʆ2 ʠ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʆ2.  
 

 
 

ʈʠʩʫʥʦʢ 1 ï ɹʣʦʢ-ʩʭʝʤʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʪʨʝʥʘʞʝʨʘ  

çʅʦʚʦʝ ʜʳʭʘʥʠʝè 
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ʉʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ çʚʦʟʚʨʘʪʥʦʛʦ ʜʳʭʘʥʠʷè, ʧʘʮʠʝʥʪ, ʥʘʭʦʜʷʩʴ ʚ 

ʧʦʢʦʝ ʠʣʠ ʚʳʧʦʣʥʷʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʥʘʯʠʥʘʝʪ 

ʜʳʰʘʪʴ ʩʦʟʜʘʥʥʦʡ ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʴʶ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʆ2, ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʣʠʷʥʠʶ ʥʘ ʢʦʨʨʝʢʮʠʶ 

ʧʨʦʮʝʩʩʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʠʧʦʢʩʠʠ, ʧʦʚʳʰʝʥʠʶ ʢʠʩʣʦʨʦʜʥʦʡ ʝʤʢʦʩʪʠ 

ʢʨʦʚʠ, ʫʣʫʯʰʝʥʠʶ ʢʠʩʣʦʨʦʜ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʬʫʥʢʮʠʠ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʠ ʵʪʦʤ, ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʚʠʙʨʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʢʘʥʘʣʝ ʚʳʜʦʭʘ, 

ʟʘʤʝʜʣʷʝʪʩʷ ʣʝʛʦʯʥʘʷ ʚʝʥʪʠʣʷʮʠʷ, ʧʨʦʠʩʭʦʜʠʪ ʤʦʙʠʣʠʟʘʮʠʷ ʩʝʢʨʝʪʘ ʚ 

ʚʦʟʜʫʭʦʧʨʦʚʦʜʷʱʠʭ ʧʫʪʷʭ, ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʰʥʳʭ ʣʦʚʫʰʝʢ. 

ɺʳʧʦʣʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʥʝʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʧʦʚʳʰʘʝʪ ʜʝʡʩʪʚʝʥʥʦʩʪʴ 

ʚʩʝʭ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʬʝʥʦʤʝʥʦʚ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʣʘʛʘʝʤʦʝ ʩʦʟʜʘʝʪ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʉʆ2 (ʛʠʧʝʨʢʘʧʥʠʶ) ʠ ʙʦʣʝʝ ʥʠʟʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʆ2 (ʛʠʧʦʢʩʠʶ) ʚʦ ʚʜʳʭʘʝʤʦʤ ʚʦʟʜʫʭʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʧʫʩʢʦʚʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʧʨʦʮʝʩʩʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʧʘʮʠʝʥʪʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ  ʪʨʝʥʘʞʝʨʘ çʅʦʚʦʝ ʜʳʭʘʥʠʝ-ʛʠʧʦʢʩʠè ʩʦʩʪʦʷʪ ʚ 

ʩʣʝʜʫʶʱʝʤ: 

¶ ʪʨʝʥʘʞʝʨ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʘʢʪʠʚʠʟʠʨʫʝʪ 
ʬʫʥʢʮʠʶ ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ (ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʚʳʜʦʭʝ), ʥʦ 

ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ (ʟʘ ʩʯʝʪ ʚʦʟʥʠʢʘʶʱʝʡ 

ʣʝʛʢʦʡ, ʫʤʝʨʝʥʥʦʡ ʠʣʠ ʚʳʨʘʞʝʥʥʦʡ ʛʠʧʝʨʢʘʧʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ) ʠ ʢʨʘʩʥʦʡ 

ʢʨʦʚʠ (ʟʘ ʩʯʝʪ ʚʦʟʥʠʢʘʶʱʝʡ ʣʝʛʢʦʡ, ʫʤʝʨʝʥʥʦʡ ʠʣʠ ʚʳʨʘʞʝʥʥʦʡ 

ʛʠʧʦʢʩʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ); 

¶ ʚ ʜʘʥʥʦʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʨʝʰʝʥʠʠ ʚʦʟʤʦʞʥʦ ʤʥʦʛʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʳʭʘʪʝʣʴʥʦʛʦ ʪʨʝʥʘʞʝʨʘ ʢʘʢ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʜʳʭʘʥʠʶ ʥʘ ʚʳʜʦʭʝ ʠ ʬʣʘʪʪʝʨ-ʵʬʬʝʢʪʦʤ, 

ʪʘʢ ʠ ʚ ʚʠʜʝ ʛʠʧʦʢʩʠʢʘʪʦʨʘ;  

¶ ʩʦʭʨʘʥʷʝʪʩʷ ʝʛʦ ʦʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʨʝʥʘʞʝʨʘ - ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʨʝʥʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʝ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʚ ʧʦʢʦʝ. 
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IN BREATHING SIMULATORS çNEW BREATHè 
 

Dyshko B. A., Kochergin A. B. 

 

Annotation. The new version of the simulator for training of the 

respiratory muscles in motion "New breath" not only activates the function of the 

respiratory muscles, but also provides stimulation of the respiratory center and 

red blood due to the arising light, moderate or severe hypoxic-hypercapnic load. 

Keywords: artificial control environment, simulator, respiratory muscles, 

hypoxia-hypercapnia. 
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ʉʊʋɼɽʅʊʆɺ ʅɸ ʇʆɼɻʆʊʆɺʀʊɽʃʔʅʆʄ ʕʊɸʇɽ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʨʦʣʠ ʚʥʝʜʨʝʥʠ ̫ʚ 

ʧʨʘʢʪʠʢʫ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʧʦʨʪʩʤʝʥʦʚ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʪʨʦʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ 

ʢʦʦʨʜʠʥʘʮʠʠ ʩʧʦʨʪʩʤʝʥʦʚ ʢʘʢ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʬʠʟʠʯʝʩʢʠʭ 

ʢʘʯʝʩʪʚ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʳʞʢʦʚʳʝ ʪʝʩʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ MuscleLab 4020e, ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʮʝʥʢʘ ʘʥʘʵʨʦʙʥʦʡ ʤʦʱʥʦʩʪʠ, ʘʙʩʦʣʶʪʥʦʡ ʩʠʣʳ ʤʳʰʮ 

ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ.  
 

ɺʚʝʜʝʥʠʝ. ʉ ʧʦʤʦʱʴʶ ʧʨʳʞʢʦʚʳʭ ʪʝʩʪʦʚ ʙʝʟ ʬʠʟʠʯʝʩʢʦʡ 

ʧʝʨʝʛʨʫʟʢʠ, ʤʦʙʠʣʴʥʳʤʠ, ʙʝʩʢʦʥʪʘʢʪʥʳʤʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʤʠ ʪʝʩʪʘʤʠ, 

ʟʘʥʠʤʘʶʱʠʤʠ ʤʠʥʠʤʫʤ ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʠʪʴ: ʘʙʩʦʣʶʪʥʫʶ ʩʠʣʫ ʤʳʰʮ 

ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ; ʚʟʨʳʚʥʫʶ ʩʠʣʫ ʤʳʰʮ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ; 

ʩʦʩʪʦʷʥʠʝ ʵʣʘʩʪʠʯʝʩʢʦʛʦ ʢʦʨʩʝʪʘ ʚ ʤʳʰʮʘʭ ʠ ʩʫʩʪʘʚʘʭ; ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ; ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ [2, 3].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʳʞʢʦʚʳʭ ʪʝʩʪʦʚ MuscleLab 4020e ʜʘʸʪ 

ʠʩʩʣʝʜʦʚʘʪʝʣʶ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʢʦʥʪʘʢʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʮʝʥʢʠ 

(ʪʝʥʟʦʧʣʘʪʬʦʨʤʘ), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ, ʚʦïʧʝʨʚʳʭ, ʜʦʩʪʫʧʥʦʩʪʴʶ 

ʧʨʳʞʢʦʚʳʭ ʪʝʩʪʦʚ, ʪʘʢ ʢʘʢ ʜʣʷ ʦʙʫʯʝʥʠʷ ʧʨʘʚʠʣʴʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʪʝʩʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʫʤ ʚʨʝʤʝʥʠ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʚʦ-ʚʪʦʨʳʭ, ʦʪ 

ʩʧʦʨʪʩʤʝʥʦʚ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʝʣʴʥʘʷ ʤʦʙʠʣʠʟʘʮʠʷ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʬʠʟʠʯʝʩʢʘʷ ʧʝʨʝʛʨʫʟʢʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʘʙʝʣʴʥʦʡ ʩʚʷʟʠ 

ʨʝʛʠʩʪʨʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʠʩʧʳʪʫʝʤʳʤ, ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʴʰʫʶ 

ʤʦʙʠʣʴʥʦʩʪʴ ʠ ʩʚʦʙʦʜʫ ʧʝʨʝʤʝʱʝʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʩʪʘ, ʠʩʢʣʶʯʘʷ ʪʝʤ 

ʩʘʤʳʤ ʠʩʢʘʞʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʩʪʝʨʝʦʪʠʧʘ ʩʧʦʨʪʩʤʝʥʘ. 

ɺʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʧʨʳʞʢʦʚʳʭ ʪʝʩʪʦʚ ʦʙʲʝʜʠʥʝʥʘ ʩ ʤʠʥʠʤʘʣʠʟʘʮʠʝʡ 

ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʙʣʠʟʢʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʪʦ ʧʨʦʚʦʜʠʪ ʠʩʧʳʪʘʥʠʝ 

[1].  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ɺɻʀʌʂ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʠʟʘʮʠʡ ʤʝʪʦʜʦʤ 
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ʙʝʩʢʦʥʪʘʢʪʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʣʦʢʦʤʦʮʠʡ, ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʩʨʘʚʥʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ, ʧʦ ʩʧʝʮʠʘʣʠʟʘʮʠʷʤ, ʨʝʟʫʣʴʪʘʪʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ 62 ʩʪʫʜʝʥʪʘ (18-21) ɺɻʀʌʂ ʨʘʟʣʠʯʥʳʭ ʩʧʦʨʪʠʚʥʳʭ ʩʧʝʮʠʘʣʠʟʘʮʠʡ 

ʠ ʢʚʘʣʠʬʠʢʘʮʠʡ: ʙʘʩʢʝʪʙʦʣ 12 ʯʝʣʦʚʝʢ (1-2 ʚʟʨʦʩʣʳʝ ʨʘʟʨʷʜʳ, ʜʝʚʫʰʢʠ); 

ʛʠʤʥʘʩʪʠʢʘ 12 ʯʝʣʦʚʝʢ (ʩʧʦʨʪʠʚʥʘʷ ʛʠʤʥʘʩʪʠʢʘ ʠ ʘʵʨʦʙʠʢʘ, ʂʄʉ, ʄʉ, 

ʜʝʚʫʰʢʠ); ʣʸʛʢʘʷ ʘʪʣʝʪʠʢʘ - 14 ʯʝʣʦʚʝʢ (1 ʚʟʨʦʩʣʳʡ ʨʘʟʨʷʜ, ʂʄʉ, ʶʥʦʰʠ); 

ʬʫʪʙʦʣ -12 ʯʝʣʦʚʝʢ (1-3 ʚʟʨʦʩʣʳʝ ʨʘʟʨʷʜʳ, ʶʥʦʰʠ); ʪʭʵʢʚʦʥʜʦ -12 ʯʝʣʦʚʝʢ 

(1-2 ʚʟʨʦʩʣʳʝ ʨʘʟʨʷʜʳ, ʶʥʦʰʠ). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʤ ʢʦʤʧʣʝʢʩʝ 

MuscleLab 4020e, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʥʪʘʢʪʥʳʝ (ʠʥʬʨʘʢʨʘʩʥʳʝ) ʤʘʪʳ (ʀʌ-

ʤʘʪʳ ʠʣʠ IR-mat), ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʦʮʝʥʢʠ ʚʨʝʤʝʥʠ ʧʦʣʝʪʘ ʠ ʦʧʦʨʳ ʚʦ 

ʚʨʝʤʷ ʧʨʳʞʢʦʚʳʭ ʪʝʩʪʦʚ ʠ ʙʝʛʘ. ʆʩʥʦʚʥʦʝ ʫʩʣʦʚʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʥʪʘʢʪʥʳʭ ʤʘʪʦʚ - ʵʪʦ ʥʘʣʠʯʠʝ ʬʘʟʳ ʧʦʣʝʪʘ ʚ ʠʟʫʯʘʝʤʦʤ ʜʚʠʞʝʥʠʠ. ʕʪʠ 

ʜʚʘ ʫʩʪʨʦʡʩʪʚʘ ʦʙʨʘʟʫʶʪ ʠʥʬʨʘʢʨʘʩʥʦʝ ʧʦʣʝ, ʥʝʚʠʜʠʤʦʝ ʛʣʘʟʫ ʯʝʣʦʚʝʢʘ. 

ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʝʜʤʝʪʘ ʚ ʵʪʦ ʧʦʣʝ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ 

ʧʨʝʨʳʚʘʥʠʝ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʢʦʥʪʘʢʪʝ ʩʪʦʧʳ ʩ ʦʧʦʨʦʡ) - ʚʢʣʶʯʘʝʪʩʷ 

ʩʝʢʫʥʜʦʤʝʨ. ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʧʦʧʘʜʘʥʠʠ ʩʪʦʧʳ ʚ ʀʌ-ʧʦʣʝ ʧʨʦʠʩʭʦʜʠʪ ʝʱʝ 

ʨʘʟ ʧʨʝʨʳʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʦʩʪʘʥʦʚʢʝ ʩʝʢʫʥʜʦʤʝʨʘ.  

ʀʩʧʳʪʫʝʤʳʝ ʚʳʧʦʣʥʷʣʠ 3 ʪʠʧʘ ʧʨʳʞʢʦʚ ï ʠʟ ʧʨʠʩʝʜʘ, ʩ ʧʦʜʩʝʜʦʤ ʠ 

ʩ ʤʘʭʦʤ ʨʫʢ. ʇʦ ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʘ ʩ ʦʧʦʨʦʡ ʠ ʧʦʣʸʪʘ, ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʚʳʯʠʩʣʷʝʪ ʚʳʩʦʪʫ ʧʨʳʞʢʘ, ʠʥʜʝʢʩ ʫʧʨʫʛʦʡ ʵʥʝʨʛʠʠ, 

% ʙʳʩʪʨʳʭ ʚʦʣʦʢʦʥ. ʊʘʢ ʞʝ ʚʦʟʤʦʞʥʦ ʚʳʯʠʩʣʝʥʠʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ (ʤʳʰʝʯʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ - ʧʨʳʞʦʢ ʩ ʤʘʭʦʤ ʨʫʢ/ʧʨʳʞʦʢ ʩ 

ʧʦʜʩʝʜʦʤ). ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʳʞʢʦʚ ʦʯʝʥʴ ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʦʩʥʦʚʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʸʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʫʢʠ ʦʙʩʣʝʜʫʝʤʳʭ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʧʦʷʩʝ, ʚʦ ʚʨʝʤʷ ʧʨʠʟʝʤʣʝʥʠʷ ʠ ʚ ʧʦʣʝʪʝ ʢʦʥʝʯʥʦʩʪʠ ʥʝ ʨʘʟʦʛʥʫʪʳ ʚ 

ʪʘʟʦʙʝʜʨʝʥʥʦʤ ʠ ʢʦʣʝʥʥʦʤ ʩʫʩʪʘʚʘʭ, ʛʦʣʦʚʘ ʥʝ ʟʘʧʨʦʢʠʥʫʪʘ ʥʘʟʘʜ. ʅʝ 

ʩʦʙʣʶʜʝʥʠʝ ʜʘʥʥʳʭ ʧʨʘʚʠʣ ʠʩʢʘʞʘʝʪ ʧʦʣʫʯʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʘʵʨʦʙʥʦʡ ʤʦʱʥʦʩʪʠ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦʚʪʦʨʥʳʝ 

ʧʨʳʞʢʠ ʚ ʪʝʯʝʥʠʝ 60 ʩ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʳʞʦʢ, ʚʳʧʦʣʥʷʝʤʳʡ ʠʟ ʧʨʠʩʝʜʘ, 

ʜʘʸʪ ʦʮʝʥʢʫ ʘʙʩʦʣʶʪʥʦʡ ʩʠʣʳ ʤʳʰʮ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʢʦʪʦʨʘʷ, ʧʦʤʠʤʦ 

ʧʨʦʯʝʛʦ ʟʘʚʠʩʠʪ ʦʪ ʚʥʫʪʨʠʤʳʰʝʯʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ, ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʞʝʥʠʷ ʠ ʨʝʘʢʪʠʚʥʦʩʪʠ ʤʳʰʮʳ. ʇʨʳʞʦʢ ʩ ʧʦʜʩʝʜʦʤ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʵʣʘʩʪʠʯʝʩʢʦʛʦ ʢʦʨʩʝʪʘ ʤʳʰʮ 

ʠ ʩʫʩʪʘʚʦʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʩʧʦʣʴʟʫʶʪ ʚʝʣʠʯʠʥʫ ʠʥʜʝʢʩʘ ʫʧʨʫʛʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ 

ʩʦʦʪʥʦʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʢʨʘʪʠʪʝʣʴʥʦʛʦ ʠ ʫʧʨʫʛʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ 

ʤʳh ʮ. ɺ ʩʣʫʯʘʝ <10% - ʥʝʩʫʱʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʘʟʳ ʨʘʩʪʷʞʝʥʠʷ 

(ʫʧʨʫʛʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʪʨʝʥʠʨʦʚʢʠ ʧʦ ʨʘʟʚʠʪʠʶ ʚʟʨʳʚʥʦʡ 
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ʩʠʣʳ, ʧʣʠʦʤʝʪʨʠʯʝʩʢʠʝ ʪʨʝʥʠʨʦʚʢʠ, ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʭʘʨʘʢʪʝʨ), >20% - 

ʥʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʢʨʘʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

(ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʪʨʝʥʠʨʦʚʢʠ ʩʠʣʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ).  

ʇʦ ʚʳʩʦʪʝ ʧʨʳʞʢʘ ʩ ʤʘʭʦʤ ʨʫʢ ʦʮʝʥʠʚʘʣʩʷ ʫʨʦʚʝʥʴ ʢʦʦʨʜʠʥʘʮʠʠ.  

ʋʚʝʣʠʯʝʥʠʝ ʚʳʩʦʪʳ ʧʨʳʞʢʘ ʛʦʚʦʨʠʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʝʘʢʪʠʚʥʳʭ ʩʠʣ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʮʝʥʪʨʘʭ ʤʘʩʩ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ʇʦ 

ʦʮʝʥʦʯʥʦʡ ʰʢʘʣʝ ʢʦʦʨʜʠʥʘʮʠʠ (Bosco, 1999): ʥʠʟʢʘʷ <=110; ʩʨʝʜʥʷʷ ï 111-

115; ʚʳʩʦʢʘʷ >116. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʳʞʢʦʚʳʭ ʪʝʩʪʦʚʳʭ ʫ ʩʪʫʜʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʠʟʘʮʠʡ. 

 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ 3-ʤ ʪʠʧʘʤ ʧʨʳʞʢʦʚ 
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ɹʘʩʢʝʪʙʦʣ 

(n=12) 

21,1Ñ 

5,8 

22,1Ñ

6,8 

11,3Ñ 

6,3 

27,7Ñ 

5,1 

129Ñ 

29,7 

24,3Ñ

9,7 

ɻʠʤʥʘʩʪʠ-

ʢʘ (n=12) 

23,6Ñ 

4,9 

25,9Ñ

2,6 

6,7Ñ 

2,8 

29,9Ñ 

6,9 

115Ñ 

17,6 

28,3Ñ

6,4 

ʃʸʛʢʘʷ 

ʘʪʣʝʪʠʢʘ 

(n=14) 

27,9Ñ 

8,3 

34,2Ñ

10,1 

17,8Ñ 

9,3 

37,6Ñ 

12,9 

109Ñ 

8,1 

37,1Ñ

12,2 

ʌʫʪʙʦʣ 

(n=12) 

26,2Ñ 

5,8 

27Ñ 

5,1 

5Ñ 

1,3 

33Ñ 

8,4 

122Ñ1 

0,9 

26,7Ñ

9,3 

ʊʭʵʢʚʦʥʜʦ 

(n=12) 

24,4Ñ 

4,6 

28,1Ñ

5,9 

12Ñ 

4,9 

38,8Ñ 

10,7 

138Ñ 

6,7 

34,3Ñ

11,5 
 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1, 

ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʫ ʪʭʵʢʚʦʥʜʠʩʪʦʚ ʦʥ ʥʘʠʙʦʣʴʰʠʡ, 

ʢʦʦʨʜʠʥʘʮʠʷ ʧʦ ʦʮʝʥʦʯʥʦʡ ʰʢʘʣʝ ʚʳʩʦʢʘʷ, ʚʳʩʦʢʘʷ ʤʳʰʝʯʥʘʷ 

ʢʦʦʨʜʠʥʘʮʠʷ ʪʘʢʞʝ ʫ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ ʠ ʬʫʪʙʦʣʠʩʪʦʚ, ʛʠʤʥʘʩʪʳ ʥʝʩʢʦʣʴʢʦ 

ʫʩʪʫʧʘʶʪ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʢʦʦʨʜʠʥʘʮʠʷ ʩʨʝʜʥʷʷ, ʥʘ ʧʦʩʣʝʜʥʝʤ ʤʝʩʪʝ 

ʥʘʭʦʜʷʪʩʷ ʣʸʛʢʦʘʪʣʝʪʳ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʤʳʰʝʯʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ. ɼʘʥʥʫʶ 

ʪʝʥʜʝʥʮʠʶ ʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʟʣʠʯʠʝʤ ʚ ʢʠʥʝʤʘʪʠʢʝ ʣʦʢʦʤʦʮʠʡ ʠ 

ʨʘʟʚʠʪʠʠ ʘʙʩʦʣʶʪʥʦʡ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʠʜʘʭ ʩʧʦʨʪʘ: 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ 
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ʧʨʠʸʤʦʚ ʚ ʪʭʵʢʚʦʥʜʦ ʠ ʛʠʤʥʘʩʪʠʢʝ, ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʙʩʦʣʶʪʥʦʡ ʩʠʣʳ ʚ 

ʠʛʨʦʚʳʭ ʚʠʜʘʭ ʩʧʦʨʪʘ ʚ ʧʨʦʪʠʚʦʚʝʩ ʢ çʤʦʥʦʪʦʥʥʦʩʪʠè ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʮʠʢʣʠʯʝʩʢʠʭ ʚʠʜʘʭ. 

ʆʮʝʥʢʘ ʘʙʩʦʣʶʪʥʦʡ ʩʠʣʳ ʤʳʰʮ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʧʦ ʚʳʩʦʪʝ ʧʨʳʞʢʘ ʠʟ ʧʨʠʩʝʜʘ. ʃʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʠʣʳ ʩʦʢʨʘʪʠʪʝʣʴʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʪʫʜʝʥʪʳ ʠʟ ʛʨʫʧʧʳ ʣʸʛʢʦʘʪʣʝʪʦʚ, ʭʫʜʰʠʝ ï ʠʟ 

ʛʨʫʧʧʳ ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ. ʆʮʝʥʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʧʨʫʛʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʳʰʮ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʩʪʫʜʝʥʪʦʚ-

ʣʸʛʢʦʘʪʣʝʪʦʚ, ʥʘʠʭʫʜʰʠʝ ï ʫ ʬʫʪʙʦʣʠʩʪʦʚ ʠ ʛʠʤʥʘʩʪʦʚ. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʦʙʝʩʧʝʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʴʶ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʦʪ ʩʧʦʨʪʠʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʙʩʦʣʶʪʥʦʡ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʫ 

ʙʘʩʢʝʪʙʦʣʠʩʪʦʚ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʢʨʘʪʠʪʝʣʴʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʳʰʮ. ʋ ʣʸʛʢʦʘʪʣʝʪʦʚ ʠ ʪʭʵʢʚʦʥʜʠʩʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʘʚʥʦʡ 

ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʧʨʫʛʦʛʦ ʠ ʩʦʢʨʘʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʋ 

ʬʫʪʙʦʣʠʩʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʧʨʫʛʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ.  

ʇʦʚʪʦʨʥʳʝ ʧʨʳʞʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʘʥʘʵʨʦʙʥʦʡ ʤʦʱʥʦʩʪʠ. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʨʝʜʥʶʶ ʤʦʱʥʦʩʪʴ, ʞʸʩʪʢʦʩʪʴ ʤʳʰʮ, ʘ ʪʘʢʞʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʳʞʢʦʚ ʠ ʠʭ ʩʨʝʜʥʶʶ ʚʳʩʦʪʫ ʚ ʩʨʝʜʥʝʤ ʟʘ 60 ʩ. 
 

ʊʘʙʣʠʮʘ 2 ï ʇʦʚʪʦʨʥʳʝ ʧʨʳʞʢʠ (60 ʩʝʢ) 
 

ʉʧʝʮʠʘʣʠʟʘʮʠʷ 
ʂʦʣ-ʚʦ 

ʧʨʳʞʢʦʚ 

ʄÑ ŭ 

ʉʨʝʜ. 

ʚʳʩʦʪʘ 

ʧʨʳʞʢʘ, 

ʩʤ ʄÑ ŭ 

ʉʨʝʜ. 

ʤʦʱʥʦʩʪʴ, 

ɺʪ/ʢʛ ʄÑ 

ŭ 

ɾʸʩʪʢʦʩʪʴ 

ʤʳʰʮ, 

ʅ/ʤ ʄÑ ŭ 

ɹʘʩʢʝʪʙʦʣ (n=12) 93Ñ5,8 16Ñ4,9 21Ñ5,4 56,5Ñ9,6 

ɻʠʤʥʘʩʪʠʢʘ(n=12) 95,2Ñ7,1 17,8Ñ4,1 23,7Ñ6,2 75,8Ñ26,6 

ʃʸʛʢʘʷ ʘʪʣʝʪʠʢʘ 

(n=14) 
87,3Ñ13,1 21,3Ñ7,1 24,1Ñ5,3 54,7Ñ19,2 

ʌʫʪʙʦʣ (n=12) 92,3Ñ2,2 19,4Ñ4,4 24Ñ3,9 55,7Ñ2,2 

ʊʭʵʢʚʦʥʜʦ (n=12) 92,3Ñ4,2 19,7Ñ2,1 24,7Ñ2,5 67,9Ñ5,4 
 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʚʳʩʦʪʳ ʠ ʤʦʱʥʦʩʪʠ ʧʨʳʞʢʘ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʫʤʝʥʴʰʝʥʠʠ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘ ʢʘʞʜʦʤ ʠʥʪʝʨʚʘʣʝ 

ʚʦ ʚʩʝʭ 5 ʛʨʫʧʧʘʭ. ʆʜʥʘʢʦ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʊʘʢ ʚ ʛʨʫʧʧʝ ʣʸʛʢʦʘʪʣʝʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʦʮʝʥʪ ʩʥʠʞʝʥʠʷ 

ʤʦʱʥʦʩʪʠ: ʥʘ ʧʝʨʚʦʤ ʠʥʪʝʨʚʘʣʝ ʤʦʱʥʦʩʪʴ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 14,6%, ʥʘ 

ʧʦʩʣʝʜʥʝʤ ʫʞʝ ï ʥʘ 17,6% ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʳʜʫʱʝʛʦ ʠʥʪʝʨʚʘʣʘ. ʂ ʢʦʥʮʫ 

ʪʝʩʪʘ ʤʦʱʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ ʥʘ 41,2% ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʳʭ 15 ʩ. 

ʄʠʥʠʤʘʣʴʥʳʡ ʧʨʦʮʝʥʪ ʩʥʠʞʝʥʠʷ ʤʦʱʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʬʫʪʙʦʣʠʩʪʦʚ: ʥʘ 
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ʢʦʥʝʮ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʱʥʦʩʪʴ ʫʧʘʣʘ ʚʩʝʛʦ ʥʘ 2,2%. ɺʦ ʚʩʝʭ ʚʠʜʘʭ ʩʧʦʨʪʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʠʣʠ ʙʦʣʝʝ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʧʘʜʝʥʠʝ ʤʦʱʥʦʩʪʠ ʠ 

ʚʳʩʦʪʳ ʧʨʳʞʢʘ ʦʪ ʠʥʪʝʨʚʘʣʘ ʢ ʠʥʪʝʨʚʘʣʫ. ʀʩʢʣʶʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʨʫʧʧʘ 

ʬʫʪʙʦʣʠʩʪʦʚ, ʛʜʝ ʜʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚʳʨʘʞʝʥʘ ʚ ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. 

ʉʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʫʶ ʚʳʥʦʩʣʠʚʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʠʥʜʝʢʩʫ, ʢʦʪʦʨʳʡ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʚ ʪʨʝʭ ʧʦʩʣʝʜʥʠʭ ʧʨʳʞʢʘʭ 

ʢ ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ ʚ ʪʨʝʭ ʧʝʨʚʳʭ ʧʨʳʞʢʘʭ ʥʘ ʠʥʪʝʨʚʘʣʝ 0-15 ʩ. ʆʮʝʥʦʯʥʘʷ 

ʰʢʘʣʘ ʠʥʜʝʢʩʘ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 4. 
 

ʊʘʙʣʠʮʘ 4 ï ʆʮʝʥʦʯʥʘʷ ʰʢʘʣʘ ʠʥʜʝʢʩʘ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ 
 

ʀʥʜʝʢʩ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʆʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ 

ʚ ʪʨʝʭ ʧʦʩʣʝʜʥʠʭ ʧʨʳʞʢʘʭ ʢ ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ ʚ ʪʨʝʭ ʧʝʨʚʳʭ ʧʨʳʞʢʘʭ 

80%  90%  100%  

ʧʣʦʭʦ  ʍʦʨʦʰʦ  ʦʪʣʠʯʥʦ  
 

ʋ ʛʠʤʥʘʩʪʦʢ ʚ ʩʨʝʜʥʝʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 88,4 %, ʫ 

ʙʘʩʢʝʪʙʦʣʠʩʪʦʢ ï 97,5%, ʫ ʪʭʵʢʚʦʥʜʠʩʪʦʚ ï 87,3%, ʫ ʣʸʛʢʦʘʪʣʝʪʦʚ ï 90,1%, 

ʫ ʬʫʪʙʦʣʠʩʪʦʚ ï 84,5. 

ɺʳʚʦʜʳ. ʉʪʫʜʝʥʪʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʛʨʫʧʧʘʤ ʨʘʟʥʳʭ ʩʧʦʨʪʠʚʥʳʭ 

ʩʧʝʮʠʘʣʠʟʘʮʠʡ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ 

ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʘʥʥʦʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, 

ʦʪʨʘʞʘʶʱʠʤʠ ʩʧʝʮʠʬʠʢʫ ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʜʠʚʠʜʘ, ʪʘʢ ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʚʠʜʝ ʩʧʦʨʪʘ.   
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Annotation. The article discusses the role of the introduction into practice 

of physical culture and sports of innovative instrumental methods for diagnosing 

the physical and functional state of athletes. To study the structure of the 

musculoskeletal system and the coordination of athletes as a pedagogical way of 

assessing physical qualities, jumping tests can be considered. 
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ANALYSIS OF THE TIMING OF 

ELECTROMYOGRAPHIC ACTIVITY OF THE SPINE 

STABILIZER MUSCLES DURING DIFFERENT DAILY 

ACTIVITIES OF PATIENTS WITH LOW -BACK PAIN AS 

COMPARED WITH THAT OF HEALTHY 

PARTICIPANTS  
 

Ramin Balouchy, Farideh Babakhani, Sajjad Abdollahi  
 

Abstract. 

Background: Low-back pain is among the most prevalent musculoskeletal 

disorders in many societies. The purpose of this study was to examine and 

compare the timing of electromyographic activity of the spine stabilizer muscles 

during daily activities in patients with low-back pain and healthy participants.  

Methods: 24 male participants ranging from 30 to 55 years of age were 

selected and categorized into two groups - with chronic low-back pain and 

healthy. Levels of electromyographic activity of the lumbar erector spinae, 

thoracic erector spinae, Gluteus Maximus, Transversus abdominis and Multifidus 

muscles were measured for the actions of standing up and lifting objects. Version 

24 of SPSS was used to analyze the data and resulted in the t-test significance 

level of 0.05ÓP. 

Results: Significant results were obtained from the electromyographic 

activity levels of spine Multifidus (right and left) (p=0/000), Gluteus Maximus 

(right and left) (p=0/000) and Transversus abdominis (right and left) (p=0/000) 

for the action of picking up. Likewise, regarding the action of standing up 

significant results were obtained for thoracic erector spinae (right) (p=0/039), 

spine Multifidus (left) (p=0/000), Gluteus Maximus (left) (p=0/000) and 

Transversus abdominis (right and left) (p=0/000).Conclusion: During daily 

activities the simultaneous contraction in Transversus abdominis and spine 

Multifidus and vice versa seems to result in the stability of the spine; the absence 

of which in patients with chronic low-back pain seems to be compensated by 

hyperactivity and poor motion signs related to Gluteus Maximus, erector spine 

lumbar and thoracic muscles. The disorder is related to the absence of co-
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ordination and delay in the operation of transversus abdominis and spine 

Multifidus which was the origin of disorder in all the four types of motions. 

Key words: chronic low-back pain, muscle electromyographic activity, 

standing up, picking up objects. 

 

Introduction. Low-back pain is among the most rampant musculoskeletal 

disorders in the world today [1]. According to epidemiologic studies 70 to 80 

percent of western societies have experienced this problem at least once in a life-

time [2]. This issue has largely increased the importance of kinematic evaluation 

of the spine along with the understanding of mechanical factors related to low-

back pain (LBP) [3]. It is commonly believed that LBD is at least to some extent 

associated with bio-mechanical effects which can be related to the spinal and 

pelvic coordinated motions [4]. Besides, with regard to the existence of kinetic 

chain in human body, it can be argued that any kind of problem or motor disorder 

in one of the structures can lead to the abnormality in the other structures [5]. 

based on recent studies of LBP, the examination of different segments in painful 

positions has shown that one of the reasons for the incorporation of modeling 

approaches and muscular examinations is the kinematic inspection of the 

spine[6]. This can change both the movement patterns and the use of special deep 

muscles which are in charge of the solidarity of the spine in patients with chronic 

low-back pain [7]. In another study on the other hand it is reported that in patients 

with chronic low-back pain (CLBP) the kinematic range of the spine decreases 

significantly. These cases of decrease were not observed in other studies [7-10]. 

Therefore, due to the results of other studies the existence of such an approach as 

multifaceted electromyographic inspection of the spine stabilizer must be 

scrutinized. 

According to Panjabi (1992) stabilizing systems in the spine consist of 

three elements: the first one is the bone structures in the spine which create the 

fundamental stability. The other element is the dynamic or active stability which 

is created with the functioning of the muscles. The third element is the nervous 

system which coordinates the functioning of the other two and has a controlling 

function [8]. Based on the above categorization and the consideration of other 

studies he showed that deep muscles of the body (spine Multifidus and abdominal 

transverse muscles) along with pelvic floor muscles and diaphragm have an active 

or dynamic role in the spine-pelvic stability [9]. This finding indicates the 

importance of conducting more research on the role of nervous system in 

controlling balance related to spine stabilizing mechanisms. Another topic the 

importance of which is indicated by the above study is the evaluation of the body 

response to a sudden change of activity in different daily events when the normal 

balance of the body is disturbed [9]. Postural feedback is a mechanism by the 

central nervous system which controls balanced motions of muscles and creates 
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spine stability before the action of the main muscles [10]. Based on different 

examinations related to picking up objects and the action of standing up from a 

surface, it has been shown that doing jobs with hands as well as doing daily 

activities are among the most important causes of backache [11, 12]. Any 

malfunctioning in the joints, as in contractile and non-contractile tissues of the 

spine can create biomechanical disorders which can in turn lead to the 

consequential backache [13]. Skeletal, ligament and muscular factors effective in 

the solidarity of the spine and effective in producing a joint and coordinated action 

among motion signs can be related to the efficient activity of erector spine 

thoracic, gluteus maximus, rectus femoris, latissimus dorsi and lumbar multifidus. 

Among the above muscles, gluteus maximus has fibers forming a vertical angle 

against sacroiliac joint. Experimental evidence reveals that gluteus maximums 

can have a remarkable role in the solidarity of this joint and as a result in relieving 

low-back pain [14]. Furthermore, another point about low-back pain and the 

solidarity of sacroiliac joint is the simultaneous contraction of contralateral 

muscles. Patients with chronic low-back pain can perform a strategic move of 

stiffening of the muscles and hence solidarity of the spine [15]. This stiffness on 

the other hand may lead to exerting more pressure on the spine [16]. Patients with 

chronic low-back pain have a simultaneous contraction of Erector spinae and 

Abdominal muscles which causes a protective mechanism compensating for low 

stability of the spine [17]. This protective mechanism which leads to an increase 

in the activity of the muscles limits the proper motions of the torso and therefore 

causes more pressure on the spine [18]. Considering the above discussion as well 

as the results of several studies on prevention and cure which have examined the 

electrical activities of muscles and compared movement patterns of patients with 

low-back pain while doing daily activities, it has been shown that in some cases 

the examinations havenôt actually been able to develop a proper diagnosis of both 

the mistiming problem and the comparison/contrast of the muscles which are used 

more often during daily activities; instead they have caused additional problems 

for the patients. Previous studies on this topic as it has been inspected centered 

mostly on the effect of low-back pain on walking, injuries of the lower limbs and 

the improper movement patterns in patients with low-back pain. Therefore, 

studying the rate of activity of the following muscles seems essential: erector 

spinae lumbar, thoracic erector spinae, gluteus maximus, transversus abdominis 

and of spine multifidus, all of which have a major role in low-back pain while 

doing daily activities involving mostly picking up objects and standing up.  Due 

to the common role that these muscles play on muscle asymmetry in patients with 

low-back pain, basic studies on prevention from injuries and comparison/contrast 

of the activities of these muscles seems important. Another factor pointing at the 

importance of these studies, is the number of patients with musculoskeletal 
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problems being on the rise along with the previous studiesô lack of comprehensive 

attention to the muscles mentioned above in patients with chronic low-back pain. 

Methods. With regard to the topic of the article, the random and voluntary 

categorization of the participants makes the present study a comparative-

analytical one. the participants included 24 men ranging from 30 to 55 years of 

age with or without chronic low-back pain. There were 12 participants with 

chronic low-back pain having -in the same order- the average age, height and 

weight of 49/7Ñ25/38 years, 24/8Ñ25/174 centimeters, 53/9Ñ25/38 kilograms and 

the body mass index of 08/2Ñ84/26. The healthy participants on the other hand 

included 12 members having -in the same order- the average age, height and 

weight of 46/1Ñ16/32 years, 33/7Ñ25/179 centimeters, 70/6Ñ33/80 kilograms and 

the body mass index of 85/0Ñ97/24. With regard to the sampling procedure and 

the number of participants in the two groups, it is worth mentioning that with the 

alpha level of 0.05, the beta level of 0.05 and the significance of impact volume, 

the sample volume was considered to be 12 people creating a statistical power of 

0.8. The age range of 30 to 55, Visual Analogue Scale questionnaire score of 3 to 

7 for the group with low-back pain, Oswestry Disability Questionnaire score of 

25 to 50 for the group with low-back pain, and not experiencing a chronic low-

back pain 4 weeks before the final test was among the criteria for sampling. Also, 

the criteria for exclusion from the sample group were having chronic low-back 

pain, having undergone surgery in the spine, having sciatic pains and special 

pathology cases in the spine. 

Before gathering data, the participants were instructed about the procedure 

of the test and practiced each of the moves to ensure correct exercise during the 

test. After spotting and marking the location of electrodes, all the cilia and fluff 

were removed using disposable razors and for the electrodes to be installed. In 

order to reduce the ohmic resistance, soft grindstones were delicately used for the 

purpose of exfoliation. The skin surface was then sanitized using alcohol. Type 

F-RG surface electrodes (made in Germany, Skin tact Inc) were fixed on the body 

of the muscles along with myofilaments. 

The electromyographic activity of gluteus maximus was gauged by 

drawing a line on the top section and side of the middle section and the electrode 

was installed on the 50 percent point between the top-back hip bone and the great 

trochanter. As for spine multifidus, the electrode was installed on the space 

between L1 and L2 on the spinous process L5 (2-3 centimeters from the middle 

line). For erector spine lumbar, the electrode was installed in line with PSIS and 

the lowest point of the lowest rib in front of spinous process of vertebra 12. About 

erector spine thoracic, the electrode was installed 6 centimeters away from the 

spinous processes of L2-L1. And for transversus abdominis, the electrode was 

installed 2 centimeters towards the lower center of frontal top hip bone. The 

reference electrode was installed on the top sacroiliac. The installation of 
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electrodes on the two sides of muscles was done based on SENIAM protocol and 

Barbero atlas[19]. Electromyographic machine made in Iran by Baya med 

company was used to gauge muscle activity level. The signal waves had the 

frequency of 1000 and the bandwidth of 10 to 400 Hertz. Furthermore, For the 

sake of eliminating the noise related to electricity, a 50-Hertz Notch filter was 

used. The MVIC test was conducted as a standard reference for spotting the 

electromyographic differences between the sample and other muscles. This would 

help to normalize the data in percentage format via MVIC. The 

electromyographic normalization of data was used to increase the reliability of 

the test and to decrease the effect of the differences between participants on the 

electromyography. In order to examine the maximum isometric contraction of 

muscles, the following moves were used: Gluteus Maximus contraction was 

tested by having the participant prostrate on a table with a stretched and level 

posture and his toes hanging from the edge. The he was asked to perform the thigh 

extension [20]. Spine multifidus contraction was tested by having the participant 

lie on a bed and lift his hands and legs up [21]. Erector spine lumbar and erector 

spine thoracic were tested by having the participant lift his torso up from a lying 

position on a bed without getting help from his arms [22]. To test the contraction 

of thoracic abdominis the participant was asked to lie across the bed with his bust 

sticking outside the bed and trying to make a trunk flexion his body [23]. At this 

stage each muscle is contracted in an isometric state for 5 seconds and this is 

repeated three times with 60-seconds of rest intervals between the moves. The 

results from the first and the last one-second periods were eliminated and the 

average of the middle three-second was selected for RMS analysis. The 4 moves 

as illustrated in pictures (1) and (2) were selected and the electric activity of the 

muscles were recorded at the frequency of 1000 Hertz. 
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The RMS for the data was measured by elimination of the first and the last 

one-second periods. Then the middle eight seconds of electromyographic data 

was analyzed using the software Lab View. The percentage rate of muscle activity 

was measured via dividing the obtained RMS for each muscle into the amount of 

MVIC. And finally, to compare and contrast the level of activity for each of the 

selected muscles in 4 group modes, the software SPSS, version 24 was used and 

an independent T-test with a significant level of 0.05ÓP was obtained. 

Results. Demographic properties of subjects are shown in table (1). As 

illustrated, there was no significant difference between the two groups in terms of 

age, weight, height and the index of body mass (0/05<P). Moreover, in order to 

estimate the average difference of muscle activity level (erector spine thoracic, 

erector spine lumbar, spine multifidus, gluteus maximus, thoracic abdominis) 

related to the four kinds of moves in this study including standing up from a 

surface (legs in pairs or leaning on the dominant leg) and picking up (away from 

the body or near the center of gravity) the independent t-test was conducted and 

the results are shown in tables (2 and 3). 

 

Table 1 ï Anthropometric features of the groups healthy and suffering 

 

 Healthy patients 

(n=12) 

Mean Ñ SD 

CLBP patients 

(n=12) 

Mean Ñ SD 

P 

Age 

(year) 
32/16Ñ1/46 38/25Ñ7/49 0/28 

Weight(kg) 80/33Ñ6/70 81/58Ñ9/53 0/20 

Height(cm) 179/25Ñ7/33 174/25Ñ8/24 0/30 

BMI  24/97Ñ0/85 26/84Ñ0/08 0/10 

 

CLBP= chronic Low Back Pain; SD= Standard Deviation; BMI: body mass index 
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Table 2 ï The results of independent t-test related to the activity of selected muscles regarding the action of picking up objects 
 

 Movement type 

   picking up1 picking up2 

   MeanÑSD Sig MeanÑSD Sig 

Erector Spinae Thoracic 

right 
healthy 1/70Ñ0/08 

0/132 
1/30Ñ0/04 

0/063 
CLBP 1/63Ñ0/12 1/23Ñ0/07 

left 
healthy 1/28Ñ0/09 

0/390 
1/14Ñ0/04 

0/556 
CLBP 1/42Ñ0/12 1/13Ñ0/03 

Erector Spinae Lumbar 

right 
healthy 1/12Ñ0/04 

0/075 
1/80Ñ0/04 

0/972 
CLBP 1/28Ñ0/07 1/79Ñ0/06 

left 
healthy 1/00Ñ0/02 

0/358 
1/23Ñ0/03 

0/410 
CLBP 0/86Ñ0/06 1/24Ñ0/03 

multifidus  

right 
healthy 0/84Ñ0/03 

*0/000 
0/75Ñ0/03 

*0/001 
CLBP 0/63Ñ0/06 0/70Ñ0/03 

left 
healthy 0/85Ñ0/04 

*0/000 
1/04Ñ0/06 

*0/000 
CLBP 0/10Ñ0/03 0/54Ñ0/04 

gluteus maximus 

right 
healthy 2/34Ñ0/13 

*0/000 
1/84Ñ0/11 

0/410 
CLBP 0/91Ñ0/06 1/27Ñ0/04 

left 
healthy 1/02Ñ0/02 

0/068 
1/84Ñ0/04 

*0/000 
CLBP 1/05Ñ0/04 0/61Ñ0/03 

transverse abdominis 

right 
healthy 1/51Ñ0/06 

0/089 
0/52Ñ0/03 

*0/000 
CLBP 1/55Ñ0/03 0/25Ñ0/05 

left 
healthy 0/74Ñ0/03 

*0/000 
0/09Ñ0/07 

0/128 
CLBP 0/55Ñ0/04 0/05Ñ0/03 

 

CLBP= chronic Low Back Pain; picking up1= Figure1: picking up objects; picking up2= Figure2: picking up objects 
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Table 3 ï the results of independent t-test related to the activity of selected muscles regarding the action of standing up 
 

 Movement type 

    standing up1 standing up2 

    MeanÑSD Sig MeanÑSD Sig 

Erector Spinae Thoracic 

right 
healthy 0/49Ñ0/03 

*0/039 
0/41Ñ0/01 

0/514 
CLBP 0/46Ñ0/02 0/42Ñ0/02 

left 
healthy 0/66Ñ0/05 

0/590 
0/61Ñ0/01 

0/900 
CLBP 1/16Ñ0/06 0/62Ñ0/01 

Erector Spinae Lumbar 

right 
healthy 1/42Ñ0/13 

0/932 
0/89Ñ0/02 

*0/003 
CLBP 1/41Ñ0/05 0/92Ñ0/01 

left 
healthy 0/68Ñ0/02 

0/454 
0/49Ñ0/02 

*0/004 
CLBP 0/69Ñ0/03 0/52Ñ0/02 

multifidus  

right 
healthy 0/65Ñ0/03 

0/650 
0/89Ñ0/02 

0/291 
CLBP 0/51Ñ0/04 0/88Ñ0/02 

left 
healthy 0/65Ñ0/02 

*0/000 
0/71Ñ0/02 

*0/000 
CLBP 0/44Ñ0/02 0/49Ñ0/01 

gluteus maximus 

right 
healthy 0/13Ñ0/02 

0/410 
1/62Ñ0/01 

0/178 
CLBP 0/24Ñ0/03 1/64Ñ0/04 

left 
healthy 0/42Ñ0/02 

00/13 
0/62Ñ0/01 

*0/000 
CLBP 0/26Ñ0/02 0/53Ñ0/01 

transverse abdominis 

right 
healthy 1/07Ñ0/05 

*0/00 
0/70Ñ0/00 

*0/000 
CLBP 1/30Ñ0/03 1/78Ñ0/02 

left healthy 0/34Ñ0/03 
*0/00 

0/88Ñ0/01 
*0/000 

CLBP 0/39Ñ0/02 0/83Ñ0/01 
 

CLBP= chronic Low Back Pain; picking up1= Figure1: standing up; picking up2= Figure2: standing up
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The level of electromyographic activity of erector spine thoracic (right) 

(p=0/039), Spine multifidus (left) (p=0/000) and transversus abdominis (right and 

left) (p=0/000) regarding the action of picking up objects (legs in pairs) showed 

significant difference between the two groups of with chronic low-back pain and 

healthy. Also regarding the action of standing up (leaning on the dominant leg) 

erector spine lumbar (right and left) (p=0/004p̪=0/003), spine multifidus (left) 

(p=0/000), gluteus maximus (left) (p=0/000) and transversus abdominis (left and 

right) (p=0/000) significant difference was shown. 

Discussion. The purpose of this study was to analysis the timing of 

electromyographic activity of spine-stabilizer muscles during different daily 

routines of patients with chronic low-back pain as compared with that of healthy 

participants. An overall view of the results indicated that the role of each muscle 

in controlling the spine and the central section of the body was different in the 

two groups. Concerning the action of picking up (the object being kept away from 

the body) related to spine multifidus (right and left) (p=0/000), gluteus maximus 

(right) (p=0/000), and transversus abdominis (left) (p=0/000) a significant 

difference was observed. There was also a delay in the starting point of activity 

for all muscles in both groups. As for the action of picking up (the object being 

kept near the gravity center of the body) in the stage of response to muscle loading 

in terms of the time laps between the starting point and the maximum muscle 

activity, a significant difference was reported for electromyographic activity of 

spine multifidus (right and left) (p=0/000), gluteus maximus (left) (p=0/000), and 

transversus abdominis (right) (p=0/000). Therefore. As studies show, after low-

back pain muscle fibers in spine multifidus and transversus abdominis are 

affected more than other muscles [24, 25]. Transversus abdominus has an 

important role in stabilizing the spine in the neutral as well as in the active mode 

[24]. The present study also focused on the activity of picking up objects in two 

postures (with the object being kept away from the body or close to body gravity 

center). The results of this study showed a significant difference between the two 

groups of with or without chronic low-back pain in the stage of response to muscle 

loading, the time between the starting point and the maximum activity for spine 

multifidus (right and left). However, the results related to transversus abdominis 

indicated significant differences for each of the selected moves. As a result, 

considering previous studies disorders such as chronic low-back pain, lack of 

balance in body muscles (spine multifidus and transversus abdominis) and failure 

of deep muscle sensational system can all cause the risk of postural instability 

[26, 27]. Failure in the functioning of deep stabilizer muscles of the trunk and the 

spine along with a reduction of activity and lack of co-ordination between these 

muscles in terms of sending data and the malfunctioning of deep sensational 

system are among the effective causes of postural disorders in patients with 

chronic low-back pain. It seems that the delayed motion starting point of thigh 
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extensors and of that of the spine as occurred in this study is because of pelvic 

failure in transferring power which in turn originates from a change in spine-

pelvic stability strategies [28, 29]. The long delay between the starting point and 

maximum activity of hip extensor muscles (gluteus maximus) in the group with 

chronic low-back pain can be justified as a mechanism for efficient control of 

frontal and lateral deviations of the trunk as well as a compensatory mechanism 

against reduced stability of the spine and power transfer to spinal area [28, 29]. 

After examining the interaction between transversus abdominis and pelvic floor 

muscles, Newman and colleagues (2002) reported that deep muscles of the trunk 

(spine multifidus and transversus abdominis) along with pelvic floor muscles and 

diaphragm have a dynamic role in stabilizing the spine and pelvis. Instability of 

these sections causes the malfunctioning of the central part of the body and 

improper power transfer in this section [9]. Faul and colleagues (2004) on the 

other hand studied the importance of research on the role of nervous system in 

balancing spine stabilizing mechanisms and reported that the response of the 

trunk to a sudden change of activity during daily routines when the normal 

balance of the body is disturbed can be analyzed by inspecting postural feedback 

which is a mechanism by the central nervous system which controls balanced 

motions of muscles and creates spine stability before the action of the main 

muscles[10]. This is in line with the above discussion, and further points at the 

idea that instability of the spine while doing daily routines specially about the 

action of picking up objects can cause a low level of control in hip extensor 

muscles and increases the risk of postural instability leading to low-back pain. 

This is true in the case of malfunctioning and delayed starting point in spine 

multifidus and traverses abdominis as well as disordered postural responses. It 
can thus be stated that the present study is in line with the studies mentioned 

above. As Wrigley and colleagues (2005) state, lack of muscle coordination while 

doing activities such as lifting loads leads to a change of rhythm in the movements 

of the joints. As a result, the kinematics and kinetics of the joints while lifting 

loads is disturbed in patients with low-back pain [30]. Ferguson and colleagues 

(2004) consider the increase in activity duration and the resulting delay in muscle 

activity starting point to be the reason for rhythm disorder [31]. Considering the 

results of this study, it can be concluded that although the starting posture when 

lifting weights has a great role in determining the functioning pattern of muscles 

and joints, due attention must also be paid to the way muscles and joints start to 

function. A change in muscle motion pattern causes an increase in muscle activity 

[31, 32]and as result an increase in the amount of pressure on the spine and finally 

the resulting spine injury. 

The electromyographic activity level of erector spine thoracic (right) 

(p=0/039), spine multifidus (left) (p=0/000) and transversus abdominis (right and 

left) (p=0/000) related to the action of standing up from a surface (legs in pairs) 
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showed a significant difference between the healthy group and the group with 

chronic low-back pain. Also, regarding the action of standing up from a surface 

(leaning on the dominant leg), significant difference was shown between the two 

groups for erector spine lumbar (right and left) (p=0/004p̪=0/003), spine 

multifidus (left) (p=0/000), gluteus maximus (left) (p=0/000) and transversus 

abdominis (right and left) (p=0/000). A classic theory about the role of abdominal 

mechanism states that the trunk acts like a cylinder the walls of which are built of 

abdominal and the related inversus muscles. The present study revealed that the 

activity level of abdominal muscles increases while doing the action of standing 

up with both legs in pairs and leaning on the dominant leg. an increase in the 

activity level of abdominal muscles causes the rise of intra-abdominal pressure 

and makes the trunk act like a firm cylinder. Consequently, the spine loses 

flexibility causing a decrease in its motion range [33]. Faul and colleagues (2014) 

also reported that the kinematic range of higher and lower spine decreases 

significantly for patients with chronic low-back pain (CLBP). The results of this 

study showed a significant difference in the action of standing up from a surface 

in the both positions of with legs in pairs or leaning on the dominant leg for erector 

spine thoracic (right) spine multifidus (left) transversus abdominis (right and left) 

and gluteus maximus (left). This was corroborated by the feeling of pain in 

lumbar. Meanwhile, this decrease kinematic range (lumbar) was not reported in 

other cases [7-10]. The increase in the electromyographic activity level of the 

muscles creates the phenomenon of co-contraction. Gura and colleagues (2015) 

claimed the occurrence of co-contraction in paraspinal and abdominal muscles in 

patients with chronic low-back pain which causes a supportive mechanism 

leading to the instability of the spine [17]. Granta and colleagues (1995) also 

reported that firmness of spine-stabilizer muscles (spine multifidus, gluteus 

maximus and transversus abdominis) produces more pressure on the spine [16]. 
in a nutshell, the results of the present study revealed that in the case of the action 

of standing up from a surface, the increase in the activity level of spine stabilizer 

muscles causes co-contraction and firmness which in turn leads to more pressure 

on the spine. In addition, due to the general increase in the activity level of some 

of the muscles, while doing the action of standing up with legs in pairs as well as 

leaning on the dominant leg, the activity level in gluteus maximus also increases. 

Junginger and colleagues (2010) also reported an electromyographic activity 

increase of pelvic floor muscles happening after independent cross-abdominal 

contraction and the contraction of abdomen and Valsalva maneuver [34]. This 

incidence reveals that while standing up from a surface the abdominal Valsalva 

maneuver occurs which causes the firmness of pelvic floor and transversus 

abdominis muscles leading to an increase in the activity level of spine multifidus 

and gluteus maximus and thus the instability of the spine as well as the 

compensatory action in the limbs above and below the painful section. 
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Conclusions. To sum up, according to this study, it can be stated that the 

review of literature contains ample evidence to prove the co-contraction of 

transversus abdominis and spine multifidus and vice versa while doing daily 

routines. The lack of co-contraction pattern or its disorder in transversus 

abdominis and spine multifidus in patients with chronic low-back pain is a sign 

that this disorder and delay in the stage of response to loading and the time laps 

between the starting point and the muscle electromyographic maximum activity 

of gluteus maximus and erector spine lumbar in the action of standing up from a 

surface with the dominant leg as compared to the one with the legs in pairs in 

erector spine thoracic and gluteus maximus causes a compensatory act and the 

resulting disorder. Considering the above we can conclude that the origin of these 

chronic pains is the lack of co-contraction and the delay in the operation of 

transversus abdominis and spine multifidus which is the cause of the disorder in 

all of the four postures examined in this study. 
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ɹʀʆʄɽʍɸʅʀʂɸ ʍʆɼʔɹʓ ʄʆʃʆɼʓʍ ʃʖɼɽʁ  

ɺ ʋʉʃʆɺʀʗʍ ʖɻʆʈʉʂʆɻʆ ʉɽɺɽʈɸ 
 

ʂʠʥʪʶʭʠʥ ɸ.ʉ., ʃʦʛʠʥʦʚ ʉ.ʀ., ʊʝʤʠʨʩʫʣʪʘʥʦʚ ɸ.ɸ., ɿʘʛʦʨʩʢʠʡ ʈ.ʂ.  
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʚʳʙʦʨʢʝ ʤʦʣʦʜʳʭ ʣʶʜʝʡ (n=37, ʚʦʟʨʘʩʪ 19,8Ñ1,95 

ʣʝʪ, ʚ ʪ. ʯ. 18 ʞʝʥʱʠʥ) ʠʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʦʤʝʭʘʥʠʢʠ ʠ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʭʦʜʴʙʳ ʥʘ ʙʝʛʦʚʦʡ ʜʦʨʦʞʢʝ ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʢʦʨʦʩʪʴʶ 

ʜʚʠʞʝʥʠʷ ʩ 2 ʜʦ 7 ʢʤ/ʯ ʧʦ 5 ʤʠʥʫʪ ʥʘ ʢʘʞʜʦʡ ʩʢʦʨʦʩʪʠ. ʅʘ ʦʩʥʦʚʝ 

ʚʠʜʝʦʟʘʧʠʩʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʣʥʦʛʦ ʰʘʛʘ (ɼʇʐ, ʩʝʢ), 

ʘʤʧʣʠʪʫʜʫ ʤʦʜʳ (ɸʄ, %), ʠʥʜʝʢʩ ʭʦʜʴʙʳ (ʀʍ, ʫ.ʝ.), ʜʣʠʥʫ ʰʘʛʘ (ɼʐ, ʤʤ). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʭʦʜʴʙʳ ʀʍ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚ 15,3 ʨʘʟʘ ʫ ʤʫʞʯʠʥ ʠ ʚ 19,4 ʨʘʟʘ ʫ ʞʝʥʱʠʥ, ʪʦʛʜʘ ʢʘʢ ɼʇʐ ʫʤʝʥʴʰʘʝʪʩʷ 

ʚ 1,83 ʨʘʟʘ ʫ ʞʝʥʱʠʥ ʠ ʚ 1,67 ʨʘʟʘ ʫ ʤʫʞʯʠʥ. ɺ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘ ʠʥʜʝʢʩ 

ʭʦʜʴʙʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʜʝʥʮʠʷ, ʭʦʜʴʙʘ, ʠʥʜʝʢʩ ʭʦʜʴʙʳ, ʤʦʣʦʜʳʝ ʣʶʜʠ. 
 

ɺʚʝʜʝʥʠʝ. ʍʦʜʴʙʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ 

ʜʣʠʥʳ ʰʘʛʘ, ʚʨʝʤʝʥʠ ʰʘʛʘ, ʩʢʦʨʦʩʪʠ ʰʘʛʘ ʠ ʰʠʨʠʥʳ ʰʘʛʘ ʟʘ ʩʯʝʪ 

ʤʝʭʘʥʠʟʤʦʚ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ɺ ʫʩʣʦʚʠʷʭ ʥʘʟʝʤʥʦʡ ʭʦʜʴʙʳ ʪʘʢʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦʭʦʜʢʠ ʚ ʨʷʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʰʘʛʦʚ (ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ [7]. 

ʇʨʠ ʵʪʦʤ ʯʝʣʦʚʝʢ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ ʟʘʜʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (ʜʣʠʥʘ ʰʘʛʘ, ɼʐ) 

ʟʘ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ (ʚʨʝʤʷ ʰʘʛʘ, ɺʐ) ʚ ʪʝʯʝʥʠʝ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʰʘʛʘ (ʰʘʛ 

ʣʝʚʦʡ ʠ ʰʘʛ ʧʨʘʚʦʡ ʥʦʛʦʡ). ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʩʢʦʨʦʩʪʴ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʜʣʠʥʳ ʰʘʛʘ ʠ ʚʨʝʤʝʥʠ ʰʘʛʘ (ʩʢʦʨʦʩʪʴ ʰʘʛʘ, ʉʐ = ɼʐ / 

ɺʐ), ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʝʤʧʦ-ʨʠʪʤʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʭʦʜʴʙʳ ʠʣʠ 

ʢʘʜʝʥʮʠʶ. ʊʝʦʨʝʪʠʯʝʩʢʠ, ʙʝʩʢʦʥʝʯʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ɼʐ ʠ ɺʐ ʤʦʞʝʪ ʜʘʪʴ 

ʥʘ ʚʳʭʦʜʝ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʤʦʜʝʣʝʡ ʧʦʭʦʜʢʠ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ 

ʧʝʨʝʜʚʠʞʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʫʶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʭʦʜʴʙʳ ʚ ʨʷʜʫ çʰʘʛ ʟʘ ʰʘʛʦʤè ʩ ʥʝʙʦʣʴʰʠʤʠ 

ʦʩʪʘʪʦʯʥʳʤʠ ʧʦʰʘʛʦʚʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ [6]. ʀ ʵʪʦ ʥʝ ʩʣʫʯʘʡʥʦ. ɺ ʦʜʥʦʡ ʠʟ 
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ʨʘʙʦʪ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜʦʙʥʘʷ ʚʳʩʦʢʘʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʭ, ʩʧʦʥʪʘʥʥʦ ʚʳʙʨʘʥʥʳʭ ʚʝʣʠʯʠʥ ʜʣʠʥʳ ʠ ʚʨʝʤʝʥʠ ʰʘʛʘ 

ʩʦʚʧʘʜʘʶʪ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʵʥʝʨʛʠʠ [3]. ɺ ʫʩʣʦʚʠʷʭ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʛʨʘʥʠʯʝʥʠʝ ʭʦʜʴʙʳ ʩ ʧʦʤʦʱʴʶ ʟʘʜʘʥʥʦʡ 

ʩʢʦʨʦʩʪʠ ʙʝʛʦʚʦʡ ʜʦʨʦʞʢʠ ʠʟʤʝʥʷʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ [6]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ 

(ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ) ʭʦʜʴʙʳ ʧʨʠ ʨʘʟʥʳʭ ʩʢʦʨʦʩʪʷʭ ʜʚʠʞʝʥʠʷ ʙʝʛʦʚʦʡ ʜʦʨʦʞʢʠ 

ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʤʦʣʦʜʳʭ ʣʶʜʝʡ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʫʩʪʘʥʦʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʦʤʝʭʘʥʠʢʠ ʠ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʭʦʜʴʙʳ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘ ʙʝʛʦʚʦʡ ʜʦʨʦʞʢʝ 

ʩ ʧʦʚʳʰʘʶʱʝʡʩʷ ʩʢʦʨʦʩʪʴʶ.  

ʀʩʧʳʪʫʝʤʳʝ. ɺ ʨʘʙʦʪʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 19 ʤʫʞʯʠʥ ʠ 18 ʞʝʥʱʠʥ ʚ 

ʚʦʟʨʘʩʪʝ 19,8Ñ1,85 ʣʝʪ, ʚʩʝʛʦ 37 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʯʝʣʦʚʝʢ. ɼʦ ʥʘʯʘʣʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʘʩʪʥʠʢʠ ʧʦʜʧʠʩʘʣʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʠ 

ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʥʝ ʠʤʝʶʪ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʢ ʪʝʩʪʘʤ c ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʦʡ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚʳʩʪʫʧʘʣʘ ʭʦʜʴʙʘ 

ʥʘ ʙʝʛʦʚʦʡ ʜʦʨʦʞʢʝ Matrix ʩ ʧʦʚʳʰʘʶʱʝʡʩʷ ʩʢʦʨʦʩʪʴʶ ʦʪ 2 ʜʦ 7 ʢʤ/ʯ ʩ 

ʰʘʛʦʤ ʚ 1 ʢʤ/ʯ ʧʦ 5 ʤʠʥ ʥʘ ʢʘʞʜʦʡ ʩʢʦʨʦʩʪʠ ʩ ʦʙʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

ʪʝʩʪʘ 30 ʤʠʥʫʪ. ʐʘʛʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʚʠʜʝʦʢʘʤʝʨʳ GoPro Hero 

6 Black, ʩ ʯʘʩʪʦʪʦʡ 120 ʢʘʜʨʦʚ/ʩʝʢ. ʈʘʩʩʯʠʪʳʚʘʣʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʣʥʦʛʦ 

ʰʘʛʘ (ɼʇʐ, ʩʝʢ), ʘʤʧʣʠʪʫʜʫ ʤʦʜʳ (ɸʄ, %), ʠʥʜʝʢʩ ʭʦʜʴʙʳ (ʀʍ, ʫ.ʝ.), 

ʜʣʠʥʫ ʰʘʛʘ (ɼʐ, ʤʤ), ʠʟʤʝʨʷʣʠ ʜʣʠʥʫ ʥʦʛʠ (ʤ), ʜʣʠʥʫ ʠ ʤʘʩʩʫ ʪʝʣʘ (ʤ, ʢʛ). 

ʀʥʜʝʢʩ ʭʦʜʴʙʳ, ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: ʀʍ = ɸʄʦ/(2 Ĭ ʄʦ Ĭ dX), ʛʜʝ 

ʄʦ ï ʟʥʘʯʝʥʠʝ ʤʦʜʘʣʴʥʦʛʦ ʢʣʘʩʩʘ ʚ ʩʝʢ; ɸʄʦ ï ʘʤʧʣʠʪʫʜʘ ʤʦʜʳ ʚ %; dX ï 

ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʘʟʤʘʭ (ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʥʘʠʙʦʣʴʰʠʤ ʠ ʥʘʠʤʝʥʴʰʠʤ 

ʟʥʘʯʝʥʠʝʤ ʠʥʪʝʨʚʘʣʘ), ʩʝʢ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Statistica, v.10 (StatSoft, ʉʐɸ). ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʮʝʥʠʚʘʣʠ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʈʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ (ʍ), ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ (SD), 0,95 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ (Ñ0,95 ɼʀ). ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʥʘʙʣʶʜʘʝʤʳʭ ʨʘʟʣʠʯʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʫʩʪʦʨʦʥʥʠʡ t-test ʜʣʷ ʩʚʷʟʘʥʥʳʭ ʠ 

ʥʝ ʩʚʷʟʘʥʥʳʭ ʛʨʫʧʧ, ʘ ʪʘʢʞʝ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʋʠʣʢʦʢʩʦʥʘ, 

ʄʘʥʥʘ, ʋʠʪʥʠ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ pÒ0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʤʫʞʯʠʥʳ ʠʤʝʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʠʝ ʜʣʠʥʫ ʠ ʤʘʩʩʫ ʪʝʣʘ, ʜʣʠʥʫ ʥʦʛ 

(1,77Ñ6,3 ʤ, 72,3Ñ13,8 ʢʛ, 0,90Ñ0,06 ʤ ʧʨʦʪʠʚ 1,67Ñ5,8 ʤ, 59,2Ñ7,9 ʢʛ, 

0,83Ñ0,03 ʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0,05), ʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʞʝʥʱʠʥ ʧʦ 

ʚʦʟʨʘʩʪʫ (19,5Ñ2,4 ʧʨʦʪʠʚ 20,1Ñ1,5 ʣʝʪ) ʠ ʠʥʜʝʢʩʫ ʤʘʩʩʳ ʪʝʣʘ (22,9Ñ3,9 

ʧʨʦʪʠʚ 21,2Ñ2,6 ʢʛ/ʤ2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 ï ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, X Ñ SD 
 

ʇʦʢʘʟʘʪʝʣʠ ʄʫʞʯʠʥʘ n=19 ɾʝʥʱʠʥʳ n=18 

ɺʦʟʨʘʩʪ, ʣʝʪ 19,5Ñ2,4 20,1Ñ1,5 

ɼʣʠʥʘ ʪʝʣʘ, ʤ 1,77Ñ6,3 1,67Ñ5,8 

ʄʘʩʩʘ ʪʝʣʘ, ʢʛ 72,3Ñ13,8 59,2Ñ7,9 

ʀʄʊ, ʢʛ/ʤ2 22,9Ñ3,9 21,2Ñ2,6 

ɼʣʠʥʘ ʥʦʛʠ, ʤ 0,90Ñ0,06 0,83Ñ0,03 
 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʭʦʜʴʙʳ ʠʟʤʝʥʷʣʘʩʴ ʚʨʝʤʝʥʥʘʷ ʠ 

ʙʠʦʤʝʭʘʥʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʰʘʛʘ. ʇʨʠ ʩʢʦʨʦʩʪʠ 3 ʢʤ/ʯ ʫʤʝʥʴʰʘʣʘʩʴ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʣʥʦʛʦ ʰʘʛʘ, ʤʦʜʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʰʘʛʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʧʦʨʳ 

ʠ ʧʝʨʝʥʦʩʘ ʥʦʛʠ, ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʘʤʧʣʠʪʫʜʘ ʤʦʜʳ, ʜʣʠʥʘ ʰʘʛʘ ʠ ʠʥʜʝʢʩ ʭʦʜʴʙʳ 

(p<0,05) (ʪʘʙʣ. 2). ʀʥʜʝʢʩ ʭʦʜʴʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʣ ʧʨʠ ʩʢʦʨʦʩʪʠ 5 ʢʤ/ʯ ʠ 

ʜʘʣʝʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʙ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʤʦʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʨʝʛʫʣʷʮʠʠ ʭʦʜʴʙʳ, ʧʨʠʯʸʤ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫ ʞʝʥʱʠʥ.  
 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʧʘʨʘʤʝʪʨʦʚ ʭʦʜʴʙʳ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʧʨʠ ʨʘʟʥʦʡ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ ʪʨʝʜʤʠʣʝ (XÑSD), n=37 
 

ʇʦʢʘʟʘʪʝʣʴ 
ʉʢʦʨʦʩʪʴ ʭʦʜʴʙʳ, ʢʤ/ʯ  

2 3 4 5 6 7 

ʄʫʞʯʠʥʳ, n=19  

ɼʇʐ, ʩʝʢ 
0,71 

Ñ0,09 

0,63 

Ñ0,03* 

0,56 

Ñ0,03* 

0,50 

Ñ0,04* 

0,46 

Ñ0,045* 

0,42 

Ñ0,02* 

ʄʦʜʘ, ʩʝʢ 
0,71 

Ñ0,09 

0,63 

Ñ0,03* 

0,56 

Ñ0,03* 

0,51 

Ñ0,024* 

0,47 

Ñ0,019* 

0,42 

Ñ0,02* 

ɸʄ, % 
15,6 

Ñ4,64 

26,6 

Ñ6,99* 

34,7 

Ñ5,55* 

43,6 

Ñ7,9* 

45,4 

Ñ11,15* 

48,6 

Ñ6,22* 

ʀʍ, ʫ.ʝ. 
107 

Ñ66 

309 

Ñ179* 

609 

Ñ332* 

1280 

Ñ568* 

1393 

Ñ763* 

1642 

Ñ926* 

ɼʐ, ʤʤ 
359 

Ñ46 

446 

Ñ27* 

510 

Ñ28* 

558 

Ñ46* 

597 

Ñ58* 

619 

Ñ37* 

ɼʆʅ, ʩʝʢ 
0,29 

Ñ0,32 

0,23 

Ñ0,29 

0,16 

Ñ0,27* 

0,09 

Ñ0,26* 

0,19 

Ñ0,19* 

0,11 

Ñ0,21* 

ɼʇʅ, ʩʝʢ 
0,24 

Ñ0,03 

0,23 

Ñ0,012 

0,21 

Ñ0,013 

0,20 

Ñ0,014* 

0,18 

Ñ0,017* 

0,14 

Ñ0,09* 

ɾʝʥʱʠʥʳ, n=18 

ɼʇʐ, ʩʝʢ 
0,75 

Ñ0,06 

0,63 

Ñ0,03* 

0,55 

Ñ0,02* 

0,50 

Ñ0,04* 

0,45 

Ñ0,02* 

0,41 

Ñ0,02* 

ʄʦʜʘ, ʩʝʢ 
0,75 

Ñ0,06 

0,63 

Ñ0,03* 

0,55 

Ñ0,02* 

0,50 

Ñ0,04* 

0,45 

Ñ0,02* 

0,41 

Ñ0,02* 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

1 2 3 4 5 6 7 

ɸʄ, % 
16,7 

Ñ4,1 

28,5 

Ñ6,8* 

37,3 

Ñ8,0* 

43,1 

Ñ9,3* 

46,3 

Ñ5,9* 

51,2 

Ñ8,7* 

ʀʍ, ʫ.ʝ. 
80 

Ñ49 

409 

Ñ235* 

795 

Ñ315* 

1381 

Ñ938* 

1447 

Ñ694* 

1554 

Ñ751* 

ɼʐ, ʤʤ 
366 

Ñ39 

420 

Ñ36* 

483 

Ñ38* 

514 

Ñ32* 

563 

Ñ44* 

594 

Ñ39* 

ɼʆʅ, ʩʝʢ 
0,38 

Ñ0,3 

0,23 

Ñ0,3 

0,12 

Ñ0,28* 

0,15 

Ñ0,24* 

0,05 

Ñ0,24* 

0,02 

Ñ0,21* 

ɼʇʅ, ʩʝʢ 
0,25 

Ñ0,02 

0,23 

Ñ0,01 

0,21 

Ñ0,01* 

0,20 

Ñ0,01* 

0,18 

Ñ0,01* 

0,17 

Ñ0,01* 
 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ɼʇʐ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʣʥʦʛʦ ʰʘʛʘ (ʩʝʢ), ʀʍ ï 

ʠʥʜʝʢʩ ʭʦʜʴʙʳ (ʫ.ʝ.), ɼʐ ï ʜʣʠʥʘ ʰʘʛʘ (ʤʤ), ɼʆʅ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʧʦʨʳ ʥʦʛʠ (ʩʝʢ), 

ɼʇʅ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʥʦʛʠ (ʩʝʢ), * ï ʜʦʩʪʦʚʝʨʥʦ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 

pÒ0.05, ʤʝʞʜʫ 2 ʢʤ/ʯ ʠ 3-7 ʢʤ/ʯ. 

 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʙʝʛʦʚʦʡ 

ʜʦʨʦʞʢʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʰʘʛʘ ʫ ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ ʪʘʢʞʝ 

ʩʥʠʞʘʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʙʦʣʝʝ 

ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ. ʇʦʭʦʞʠʝ ʜʘʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʣʠʥʳ ʰʘʛʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʚ ʧʨʦʮʝʩʩʝ ʭʦʜʴʙʳ ʥʘ ʪʨʝʜʤʠʣʝ ʧʨʠ ʪʨʝʭ ʨʘʟʥʳʭ ʩʢʦʨʦʩʪʷʭ ʜʚʠʞʝʥʠʷ ï 

ʥʠʟʢʦʡ (ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 2 ʢʤ/ʯ), ʢʦʤʬʦʨʪʥʦʡ (4,5 ʢʤ/ʯ) ʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ 

(ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 6 ʢʤ/ʯ) [6]. ʉʨʘʚʥʠʤ ʵʪʠ ʜʘʥʥʳʝ ʫ ʤʫʞʯʠʥ. ʇʨʠ ʥʠʟʢʦʡ ʠ 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʷʭ ʜʚʠʞʝʥʠʷ ʜʣʠʥʘ ʰʘʛʘ ʩʦʩʪʘʚʣʷʣʘ: 0,36Ñ0,05 ʠ 0,62Ñ0,04 

ʤ (ʥʘʰʠ ʜʘʥʥʳʝ); 0,56Ñ0,05 ʤ ʠ 0,73Ñ0,07 ʤ (ʜʘʥʥʳʝ P. Terrier), 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʭʦʜʥʘʷ ʜʠʥʘʤʠʢʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʚʨʝʤʝʥʠ 

ʰʘʛʘ ï 0,71Ñ0,09 ʠ 0,42Ñ0,02 ʩʝʢ (ʥʘʰʠ ʜʘʥʥʳʝ), 0,71Ñ0,06 ʠ 0,52Ñ0,04 ʩʝʢ 

(ʜʘʥʥʳʝ P. Terrier). ʋ ʞʝʥʱʠʥ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ. ɺʝʣʠʯʠʥʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʨʘʟʥʳʭ ʩʢʦʨʦʩʪʷʭ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ 

(p<0,05). ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʰʘʛʦʚ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ 

ʤʝʥʴʰʝ, ʯʝʤ ʫ P. Terrier. ɺʦʟʤʦʞʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʘʜʘʧʪʘʮʠʠ 

ʢ ʥʘʛʨʫʟʢʝ ʚ ʖʛʨʝ. ʊʘʢʘʷ ʜʠʥʘʤʠʢʘ ʤʦʛʣʘ ʙʳ ʛʦʚʦʨʠʪʴ ʦ ʧʦʚʳʰʝʥʠʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʭʦʜʴʙʳ, ʦʜʥʘʢʦ ʠʟʤʝʥʝʥʠʝ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʰʘʛʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʵʪʦ ʩʜʝʣʘʪʴ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, 

ʯʪʦ ʠʥʜʝʢʩ ʭʦʜʴʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʢʦʨʦʩʪʴʶ 

2 ʢʤ/ʯ ʠ ʜʘʣʝʝ ʜʦ ʩʢʦʨʦʩʪʠ 7 ʢʤ/ʯ, ʧʨʝʚʳʰʘʷ ʠʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʫ ʤʫʞʯʠʥ 

ʚ 15,3 ʨʘʟʘ, ʫ ʞʝʥʱʠʥ ï ʚ 19,4 ʨʘʟʘ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʝʛʫʣʷʮʠʠ ʠ ʧʦʚʳʰʝʥʠʝ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʰʘʛʦʚ.  
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ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʠʤʝʝʪʩʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʘ ʚʠʜʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʭʦʜʴʙʳ ʥʘ 

ʪʨʝʜʤʠʣʝ ʩ ʧʦʚʳʰʘʶʱʝʡʩʷ ʩʢʦʨʦʩʪʴʶ, ʧʝʨʚʳʡ ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ (ʥʘ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ), ʢʦʪʦʨʳʡ ʚʳʜʘʝʪ 

ʫʩʪʦʡʯʠʚʫʶ, ʬʨʘʢʪʘʣʴʥʫʶ ʢʘʨʪʠʥʫ ʩ ʫʯʝʪʦʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʰʘʛʦʚ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʠʟʙʳʪʦʯʥʦʩʪʴʶ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦʭʦʜʢʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʟʥʘʯʝʥʠʡ; 2) ʚʪʦʨʦʡ ʚʠʜ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʟʥʘʪʝʣʴʥʳʡ ʨʝʞʠʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʙʳʩʪʨʦʡ 

ʢʦʨʨʝʢʮʠʠ ʦʪʢʣʦʥʝʥʠʡ ʚ ʨʝʛʫʣʠʨʫʝʤʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʜʣʠʥʘ ʰʘʛʘ), ʢʦʪʦʨʘʷ 

ʩʦʟʜʘʝʪ ʥʝʩʪʘʙʠʣʴʥʫʶ ʢʘʨʪʠʥʫ ʚ ʨʷʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʰʘʛʦʚ (2, 4, 1].  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʜʝʥʮʠʠ ʭʦʜʴʙʳ (ʪʝʤʧ ʠ ʨʠʪʤ) ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘʤʠ ʚ ʦʜʥʦʡ ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʩʪʘʪʝʡ [5], ʛʜʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʜʝʥʮʠʷ ʚ 

96 ʰʘʛ/ʤʠʥ ʫ ʞʝʥʱʠʥ ʠ 92 ʰʘʛ/ʤʠʥ ʫ ʤʫʞʯʠʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʪʨʘʪʘʤ 

ʵʥʝʨʛʠʠ ʚ 3 ʄɽʊ. ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʦʪ ʚʝʣʠʯʠʥʳ ʢʘʜʝʥʮʠʠ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʫʨʘʚʥʝʥʠʝʤ ʚʠʜʘ: ɽ = 3,31 ï 0,044ʂ + 0,004ʂ2, ʛʜʝ ɽ ï 

ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʚ ʄɽʊ, ʂ ï ʚʝʣʠʯʠʥʘ ʢʘʜʝʥʮʠʠ ʚ ʰʘʛ/ʤʠʥ, 0,044 ʠ 0,004 ï 

ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. ʇʦ ʬʦʨʤʫʣʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʜʝʥʮʠʶ ʚ 

ʰʘʛ/ʤʠʥ ʧʨʠ 4 ʠ 5 ʄɽʊ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʩʠʪʴ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʭʦʜʴʙʳ ʫ ʩʪʫʜʝʥʪʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʣʠ ʧʨʠ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʦʟʦʣʦʛʠʷʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʟʘʢʣʶʯʠʪʴ, 

ʯʪʦ ʧʦ ʤʝʨʝ ʥʘʨʘʩʪʘʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ ʙʝʛʦʚʦʡ ʜʦʨʦʞʢʝ ʩʫʱʝʩʪʚʫʝʪ 

ʜʚʘ ʢʨʠʪʠʯʝʩʢʠʭ ʧʫʥʢʪʘ ʧʦʚʳʰʝʥʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʭʦʜʴʙʳ. ʇʝʨʚʳʡ 

ʧʫʥʢʪ ï ʧʨʠ ʩʢʦʨʦʩʪʠ 2 ʢʤ/ʯ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ 

ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. ɺʪʦʨʦʡ ʧʫʥʢʪ ï ʧʨʠ ʩʢʦʨʦʩʪʷʭ 6 ʠ 7 

ʢʤ/ʯ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʠʥʜʝʢʩʘ ʭʦʜʴʙʳ ʫ ʤʫʞʯʠʥ 

ʚ 15,3 ʨʘʟʘ, ʫ ʞʝʥʱʠʥ ï ʚ 19,4 ʨʘʟʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʢʦʨʦʩʪʴʶ 2 ʢʤ/ʯ. 

ʉʢʦʨʦʩʪʴ 4 ʠ 5 ʢʤ/ʯ ʙʳʣʘ ʢʦʤʬʦʨʪʥʦʡ ʜʣʷ ʤʥʦʛʠʭ ʠʩʧʳʪʫʝʤʳʭ. 

ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩʪʘʣʘ, ʥʦ ʦʙʝʩʧʝʯʠʚʘʣʘ ʘʜʝʢʚʘʪʥʳʡ ʨʘʩʭʦʜ 

ʵʥʝʨʛʠʠ.  ɺ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘ ʠʥʜʝʢʩ ʭʦʜʴʙʳ, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ 

ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ.  
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BIOMECHANICS OF WALKING YOUNG PEOPLE  

UNDER THE CONDITIONS OF YUGRA NORTH  
 

Kintyukhin A.S., Loginov S.I., Temirsultanov A.A., Zagorskij  R.K. 

 

Abstract. In a sample of young people (n = 37, age 19.8 Ñ 1.95 years, 

including 18 women), the features of biomechanics and variability of walking on 

a treadmill with an increasing speed of 2 to 7 km / h for 5 minutes were studied 

at each speed were studied. Based on the video recordings, the duration of the 

full step (SpFL, sec), the amplitude of the mode (AM,%), the walking index (IW, 

cu), and the step length (SpL, mm) were calculated. It was found that as walking 

speed increases, IW increases 15.3 times in men and 19.4 times in women, while 

DPS decreases 1.83 times in women and 1.67 times in men. In the North, the 

walking index can be used as an indicator of the individual body reaction to 

physical activity in young people. 

Keywords: cadence, walking, walking index, young people. 
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ʀʅɼʀɺʀɼʋɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʈɽɸʃʀɿɸʎʀʀ 

ʈɸɿɻʆʅɸ ɿɺɽʅʔɽɺ ʊɽʃɸ ʇʈʀ ɺʓʇʆʃʅɽʅʀʀ 

ʇʆɼɸʏʀ ɺ ʊɽʅʅʀʉɽ 
 

ʂʫʥʠʥ ɸ.ɸ., ʉʠʣʘʝʚʘ ʃ.ɺ., ɺʘʛʠʥ ɸ.ʖ. 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʛʦʥʘ ʟʚʝʥʴʝʚ ʪʝʣʘ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʘʯʠ ʪʝʥʥʠʩʠʩʪʢʘʤʠ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. ʆʧʨʝʜʝʣʝʥʳ 

ʢʨʠʪʝʨʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ 

ʨʘʟʛʦʥʝ ʟʚʝʥʴʝʚ ʪʝʣʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʟʫʯʘʝʤʦʛʦ ʫʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʟʤ çʭʣʝʩʪʘè, ʪʨʝʭʤʝʨʥʘʷ ʙʠʦʤʝʭʘʥʠʯʝʩʢʘʷ 

ʩʲʝʤʢʘ, ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʪʝʭʥʠʢʠ, ʧʦʜʘʯʘ ʚ ʪʝʥʥʠʩʝ. 
 

ɺʳʧʦʣʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʜʘʯʠ ʚ ʪʝʥʥʠʩʝ ʪʨʝʙʫʝʪ ʦʪ ʩʧʦʨʪʩʤʝʥʘ 

ʨʝʰʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʜʚʠʛʘʪʝʣʴʥʳʭ ʟʘʜʘʯ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʠʞʝʥʠʝ ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʢʝʪʢʠ ʢ ʤʦʤʝʥʪʫ ʩʦʫʜʘʨʝʥʠʷ 

ʩ ʤʷʯʦʤ (ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʛʦʥʘ ʨʘʙʦʯʠʭ ʟʚʝʥʴʝʚ ʪʝʣʘ), ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ 

ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʤʷʯʘ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʦʯʠʭ ʪʨʝʙʦʚʘʥʠʡ 

ʪʝʭʥʠʢʠ ʧʦʜʘʯʠ (ʪʦʯʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʳ, ʞʸʩʪʢʦʩʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ 

ʮʝʧʠ ʚ ʤʦʤʝʥʪ ʩʦʫʜʘʨʝʥʠʷ ʩ ʤʷʯʦʤ ʠ ʜʨ.). 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʛʦʥʘ ʟʚʝʥʴʝʚ ʪʝʣʘ ʧʨʠ 

ʚr ʧʦʣʥʝʥʠʠ ʫʜʘʨʥʳʭ ʜʝʡʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤ çʭʣʝʩʪʘè [1, 2, 3]. ʉʫʪʴ 

ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʨʘʟʛʦʥʝ ʠ ʪʦʨʤʦʞʝʥʠʠ 
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ʟʚʝʥʴʝʚ ʪʝʣʘ ʦʪ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʢ ʜʠʩʪʘʣʴʥʳʤ. ʇʦʜʦʙʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʚʝʥʴʝʚ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʢʦʥ 

ʩʦʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ ʪʝʣʘ, ʯʪʦ ʠ ʦʙʲʷʩʥʷʝʪ ʜʦʩʪʠʞʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʠʩʪʘʣʴʥʳʭ ʟʚʝʥʴʝʚ ʪʝʣʘ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʝʘʣʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʘ çʭʣʝʩʪʘè ʤʦʞʝʪ ʠʤʝʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʞʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʜʥʦʪʠʧʥʳʭ ʫʜʘʨʥʳʭ 

ʜʝʡʩʪʚʠʡ ʚ ʢʦʥʢʨʝʪʥʦʤ ʚʠʜʝ ʩʧʦʨʪʘ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʛʦʥʘ ʟʚʝʥʴʝʚ ʪʝʣʘ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʚʦʟʨʘʩʪʦʤ, ʧʦʣʦʤ, 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʩʧʦʨʪʩʤʝʥʦʚ, ʘ 

ʪʘʢʞʝ ʢʦʥʢʨʝʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʘʤʦʡ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʪʝʥʥʠʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʛʦʥʘ ʟʚʝʥʴʝʚ ʪʝʣʘ ʚʦ ʤʥʦʛʦʤ 

ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʤ, ʯʪʦ ʜʠʩʪʘʣʴʥʳʤ ʨʘʟʛʦʥʷʝʤʳʤ ʩʝʛʤʝʥʪʦʤ ʮʝʧʠ 

ʷʚʣʷʝʪʩʷ ʥʝ ʩʚʦʙʦʜʥʦʝ ʟʚʝʥʦ, ʘ ʩʠʩʪʝʤʘ çʟʚʝʥʦïʨʘʢʝʪʢʘè. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʛʦʥʘ ʟʚʝʥʴʝʚ ʪʝʣʘ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʘʯʠ ʫ ʪʝʥʥʠʩʠʩʪʦʢ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʙʠʦʤʝʭʘʥʠʢʠ ʅʀʀ ʩʧʦʨʪʘ ʈɻʋʌʂʉʄʠʊ. 

ɺ ʥʝʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 10 ʩʧʦʨʪʩʤʝʥʦʢ (ʄʉ, ʄʉʄʂ, ʚʦʟʨʘʩʪ ï 18ï

25 ʣʝʪ.). ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʘʤʠ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʚʫʭ 

ʪʝʥʥʠʩʠʩʪʦʢ ʠʟ ʜʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʧʦʩʦʙʫ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ çʭʣʝʩʪʘè ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʦʜʥʦʪʠʧʥʦʡ ʧʦʜʘʯʠ ʚ ʪʝʥʥʠʩʝ. 

ʂʘʞʜʘʷ ʠʟ ʩʧʦʨʪʩʤʝʥʦʢ ʚʳʧʦʣʥʷʣʘ ʠʤʠʪʘʮʠʶ ʧʦʜʘʯʠ ʚ ʪʝʥʥʠʩʝ ʩ 

ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʫʤʘ ʩʢʦʨʦʩʪʠ ʨʘʟʛʦʥʘ ʨʘʢʝʪʢʠ. ʇʦʜʘʯʘ 

ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʧʨʳʞʢʝ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʟʙʝʛʘ. ɺʳʧʦʣʥʝʥʠʝ ʧʦʜʘʯʠ 

ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ 10 ʧʦʧʳʪʦʢ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʜʘʯʠ ʚ ʪʝʥʥʠʩʝ ʥʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çQualisysè, ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʦʩʝʤʴ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʚʠʜʝʦʢʘʤʝʨ çOqusè 3-ʡ ʩʝʨʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʪʨʝʭʤʝʨʥʳʡ ʩʣʫʯʘʡ ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʲʝʤʢʠ. 

ʏʘʩʪʦʪʘ ʩʲʝʤʢʠ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʩʦʩʪʘʚʣʷʣʘ 200 ɻʮ. ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʤʘʨʢʝʨʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦʛʨʝʰʥʦʩʪʴʶ ʧʨʠ ʢʘʣʠʙʨʦʚʢʝ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʘʷ ʥʝ ʧʨʝʚʳʰʘʣʘ 1,6 ʤʤ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʲʝʤʢʠ 

ʘʥʘʣʠʟ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ çQualisys Track Managerè. 
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ʈʠʩʫʥʦʢ 1 ï ɸʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʛʦʟʚʝʥʥʦʡ ʤʦʜʝʣʠ ʪʝʣʘ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʲʝʤʢʠ 
 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

çQualisys Track Managerè ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʨʘʩʯʝʪ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʳʙʨʘʥʥʳʭ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʠ ʧʦʩʪʨʦʝʥʠʝ ʤʥʦʛʦʟʚʝʥʥʦʡ ʤʦʜʝʣʠ ʪʝʣʘ. ɼʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʛʦʟʚʝʥʥʦʡ ʤʦʜʝʣʠ ʪʝʣʘ ʦʧʦʨʥʳʤʠ ʪʦʯʢʘʤʠ ʥʘ ʪʝʣʝ ʠʩʧʳʪʫʝʤʳʭ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʣʘʪʝʨʘʣʴʥʳʝ ʯʘʩʪʠ ʦʩʥʦʚʥʳʭ ʩʫʩʪʘʚʦʚ (ʈʠʩʫʥʦʢ 1). 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘʤʠ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

1) ʄʘʢʩʠʤʘʣʴʥʳʝ ʩʢʦʨʦʩʪʠ (V max) ʣʫʯʝʟʘʧʷʩʪʥʦʛʦ (ʃɿʉ), 

ʣʦʢʪʝʚʦʛʦ (ʃʉ), ʧʣʝʯʝʚʦʛʦ (ʇʉ) ʩʫʩʪʘʚʦʚ ʨʫʢʠ, ʚʳʧʦʣʥʷʶʱʝʡ ʫʜʘʨʥʦʝ 

ʜʝʡʩʪʚʠʝ, ʘ ʪʘʢʞʝ ʠʟʤʝʨʷʣʘʩʴ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʨʘʚʦʛʦ 

ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ (ʊʉ). 

2) ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʫʛʣʘ ʧʨʠ ʩʛʠʙʘʥʠʠ ʫʜʘʨʥʦʡ ʨʫʢʠ ʚ ʃʉ (Ŭ). 

3) ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʨʘʟʛʠʙʘʥʠʠ ʃʉ (ɤ). 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʜʚʫʭ ʪʝʥʥʠʩʠʩʪʦʢ, ʚʳʧʦʣʥʠʚʰʠʭ ʧʦ 10 

ʧʦʧʳʪʦʢ ʧʦʜʘʯʠ ʚ ʧʨʳʞʢʝ ʩ ʤʝʩʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. 

ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʛʦʥʘ ʫʜʘʨʥʦʛʦ ʟʚʝʥʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫ ʠʩʧʳʪʫʝʤʦʡ ɸ.ɼ., ʪʘʢ ʢʘʢ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʫʤʘ ʩʢʦʨʦʩʪʠ ʃɿʉ ʩʦʩʪʘʚʠʣʦ ʫ 

ʥʝʝ 9,47 (Ñ0,36) ʤ/ʩ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʠʩʧʳʪʫʝʤʦʡ ɺ.ʀ. ï 8,74 (Ñ0,19) ʤ/ʩ 

(pÒ0,001). 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫ ʜʘʥʥʳʭ ʪʝʥʥʠʩʠʩʪʦʢ ʦʪʩʫʪʩʪʚʫʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ ʟʥʘʯʝʥʠʷʭ ʤʘʢʩʠʤʫʤʘ ʩʢʦʨʦʩʪʠ ʃʉ ʠ ʇʉ ʫʜʘʨʥʦʡ 
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ʨʫʢʠ. ʊ.ʝ., ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʫʤʘ 

ʩʢʦʨʦʩʪʠ ʃʉ ʫʜʘʨʥʦʡ ʨʫʢʠ ʫ ʦʙʝʠʭ ʩʧʦʨʪʩʤʝʥʦʢ, ʦʜʥʘ ʠʟ ʥʠʭ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʩʢʦʨʦʩʪʠ ʃɿʉ. ɸʥʘʣʠʟ ʚʨʝʤʝʥʥʦʛʦ 

ʧʘʪʪʝʨʥʘ ʩʦʦʪʥʦʰʝʥʠʷ ʤʦʤʝʥʪʦʚ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʫʤʦʚ ʩʢʦʨʦʩʪʝʡ ʃʉ ʠ 

ʃɿʉ ʫʜʘʨʥʦʡ ʨʫʢʠ (ʈʠʩʫʥʦʢ 2) ʫ ʜʚʫʭ ʠʩʧʳʪʫʝʤʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʛʦʥʘ ʫʜʘʨʥʦʛʦ ʟʚʝʥʘ ʫ ʪʝʥʥʠʩʠʩʪʢʠ ɸ.ɼ. 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ ʠʥʪʝʨʚʘʣʦʤ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʤʦʤʝʥʪʦʤ 

ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʫʤʘ ʩʢʦʨʦʩʪʠ ʃʉ ʠ ʃɿʉ. ʋʚʝʣʠʯʝʥʠʝ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʚʨʝʤʝʥʠ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʫʛʣʘ ʩʛʠʙʘʥʠʷ ʫʜʘʨʥʦʡ ʨʫʢʠ ʚ ʃʉ ʫ 

ʠʩʧʳʪʫʝʤʦʡ ɺ.ʀ., ʢʦʪʦʨʦʝ ʚ ʩʨʝʜʥʠʤ ʩʦʩʪʘʚʠʣʦ 41 (Ñ2,7)Ü, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ 

ʠʩʧʳʪʫʝʤʦʡ ɸ.ɼ. ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʨʘʚʝʥ 53 (Ñ4,1) Á (pÒ0,001).  
 

ʊʘʙʣʠʮʘ 1 ï ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ 10 ʧʦʧʳʪʦʢ ʧʦʜʘʯʠ ʚ ʪʝʥʥʠʩʝ ʠʩʧʳʪʫʝʤʦʡ ɺ.ʀ. 
 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

Vmax 

ʃɿʉ 

(ʤ/ʩ) 

Vmax 

ʃʉ 

(ʤ/ʩ) 

Vmax 

ʇʉ 

(ʤ/ʩ) 

Vmax 

ʊʉ 

(ʤ/ʩ) 

Ŭ ʃʉ 

(ʛʨʘʜ) 

ɤ ʃʉ 

(ʛʨʘʜ 

/ʩ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 8,74 7,91 4,01 2,96 41 1126 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 
0,19 0,23 0,16 0,05 2,7 54 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ (%) 
2,1 2,9 4,1 1,9 6,7 4 

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ 10 ʧʦʧʳʪʦʢ ʧʦʜʘʯʠ ʚ ʪʝʥʥʠʩʝ ʠʩʧʳʪʫʝʤʦʡ ɸ.ɼ. 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

Vmax 

ʃɿʉ 

(ʤ/ʩ) 

Vmax 

ʃʉ 

(ʤ/ʩ) 

Vmax 

ʇʉ 

(ʤ/ʩ) 

Vmax 

ʊʉ 

(ʤ/ʩ) 

Ŭ ʃʉ 

(ʛʨʘʜ) 

ɤ ʃʉ 

(ʛʨʘʜ 

/ʩ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 9,47 7,47 3,94 3,24 53 901 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 
0,36 0,28 0,19 0,1 4,1 153 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ (%) 
3,8 3,7 4,8 3,2 7,7 17 
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ʈʠʩʫʥʦʢ 2 ï ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ (ʊʉ), 

ʧʣʝʯʝʚʦʛʦ (ʇʉ), ʣʦʢʪʝʚʦʛʦ (ʃʉ) ʠ ʣʫʯʝʟʘʧʷʩʪʥʦʛʦ (ʃɿʉ) ʩʫʩʪʘʚʦʚ ʫ 

ʪʝʥʥʠʩʠʩʪʦʢ, ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʣʠʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʨʘʟʛʦʥʘ ʫʜʘʨʥʦʛʦ 

ʟʚʝʥʘ (ɸ ï ʪʝʥʥʠʩʠʩʪʢʘ ɺ.ʀ.; B ï ʪʝʥʥʠʩʠʩʪʢʘ ɸ.ɼ.) 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʝʝ ʘʤʧʣʠʪʫʜʥʦʝ ʩʛʠʙʘʥʠʝ ʫʜʘʨʥʦʡ ʨʫʢʠ ʚ ʃʉ 

ʫ ʠʩʧʳʪʫʝʤʦʡ ɺ.ʀ. ʫʚʝʣʠʯʠʚʘʝʪ ʤʘʢʩʠʤʫʤ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ 

ʨʘʟʛʠʙʘʥʠʠ ʚ ʵʪʦʤ ʩʫʩʪʘʚʝ (ʪʘʢ ʫ ʠʩʧʳʪʫʝʤʦʡ ɺ.ʀ., ɻ ʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 

1126 (Ñ54) ʛʨʘʜ/ʩ, ʘ ʫ ʠʩʧʳʪʫʝʤʦʡ ɸ.ɼ. ï 901 (Ñ153) ʛʨʘʜ/ʩ (pÒ0,001)) 

ʬʠʥʘʣʴʥʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʦʩʥʦʚʥʦʡ ʨʘʙʦʯʝʡ ʪʦʯʢʠ (ʃɿʉ), ʢʘʢ ʫʞʝ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʨʘʥʝʝ, ʫ ʜʘʥʥʦʡ ʠʩʧʳʪʫʝʤʦʡ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʪʝʥʥʠʩʠʩʪʢʠ ɸ.ɼ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʃʉ ʫʜʘʨʥʦʡ ʨʫʢʠ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʩʚʷʟʘʥʥʦ ʩ ʚʝʣʠʯʠʥʦʡ 

ʩʢʦʨʦʩʪʝʡ ʥʠʞʝʣʝʞʘʱʠʭ ʟʚʝʥʴʝʚ ʪʝʣʘ, ʙʦʣʝʝ ʘʤʧʣʠʪʫʜʥʦʝ ʩʛʠʙʘʥʠʝ ʵʪʦʡ 

ʨʫʢʠ ʚ ʃʉ ʧʨʠʚʦʜʠʪ ʢ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʝʨʝʜʘʯʝ ʵʪʦʡ ʩʢʦʨʦʩʪʠ 

ʜʠʩʪʘʣʴʥʦʤʫ ʟʚʝʥʫ. 

ʆʧʪʠʤʘʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʤʦʤʝʥʪʦʤ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʫʤʘ ʩʢʦʨʦʩʪʠ ʃʉ ʠ ʤʦʤʝʥʪʦʤ ʤʘʢʩʠʤʫʤʘ ʩʢʦʨʦʩʪʠ ʃɿʉ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʩʚʷʟʴʶ ʤʝʞʜʫ ʵʪʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʣʷ ʠʩʧʳʪʫʝʤʦʡ ɸ.ɼ. (r=0,6 ʧʨʠ pÒ0,05) ʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʧʦʜʦʙʥʦʡ ʩʚʷʟʠ ʫ ʠʩʧʳʪʫʝʤʦʡ ɺ.ʀ. (ʈʠʩʫʥʦʢ 3.) 

ʉʢʦʨʝʝ ʚʩʝʛʦ ʙʦʣʝʝ ʘʤʧʣʠʪʫʜʥʦʝ ʩʛʠʙʘʥʠʝ ʫʜʘʨʥʦʡ ʨʫʢʠ ʚ ʃʉ 

ʧʨʠʚʦʜʠʪ ʢ ʩʣʠʰʢʦʤ ʩʠʣʴʥʦʤʫ ʫʜʣʠʥʝʥʠʶ ʤʳʰʮ ʨʘʟʛʠʙʘʪʝʣʝʡ ʃʉ ʚ 

ʵʢʩʮʝʥʪʨʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʨʘʟʛʠʙʘʥʠʶ ʚ ʵʪʦʤ ʩʫʩʪʘʚʝ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ ʤʳʰʝʯʥʦ-

ʩʫʭʦʞʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʩʩʝʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʦʩʣʘʙʣʝʥʠʷ ʢʦʥʪʨʘʢʪʠʣʴʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʩʦʛʣʘʩʥʦ ʟʘʚʠʩʠʤʦʩʪʠ çʩʠʣʘ-ʜʣʠʥʥʘè (ɸ.ɺ. ʍʠʣʣ). ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʜʘʥʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʥʦʩʠʪ ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʪʨʝʙʫʝʪ 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʠ ʠ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʪʨʘʞʘʶʪ ʠʜʝʶ, ʯʪʦ 

ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ çʭʣʝʩʪʘè ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ 

ʜʦʩʪʠʞʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʝʡ ʟʚʝʥʴʝʚ ʪʝʣʘ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʟʛʦʥʝ, ʥʦ ʠ ʦʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʤʝʞʜʫ ʥʘʯʘʣʦʤ 

ʪʦʨʤʦʞʝʥʠʷ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʟʚʝʥʴʝʚ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʨʘʟʛʦʥʘ ʜʠʩʪʘʣʴʥʳʭ ʟʚʝʥʴʝʚ ʪʝʣʘ. 

ʇʦʜʦʙʥʘʷ ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʨʘʟʛʦʥʘ ʠ ʪʦʨʤʦʞʝʥʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʚ ʥʝʢʦʪʦʨʦʤ ʦʧʪʠʤʫʤʝ ʫʛʣʦʚʦʡ ʢʠʥʝʤʘʪʠʢʠ ʩʫʩʪʘʚʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʟʛʦʥʝ ʫʜʘʨʥʦʛʦ ʟʚʝʥʘ, ʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʢʨʠʪʝʨʠʷʤʠ 

ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʪʝʭʥʠʢʠ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʘʯʠ ʚ ʪʝʥʥʠʩʝ. 
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ɺʃʀʗʅʀɽ ɹʀʆʄɽʍɸʅʀʏɽʉʂʆʁ ʉʆʉʊɸɺʃʗʖʑɽʁ 

ʅɸ ʌʆʈʄʀʈʆɺɸʅʀɽ ʊɽʍʅʀʂʀ ʂʆʅʔʂʆɺʆɻʆ ʍʆɼɸ 

ʋ ʉʊʋɼɽʅʊʆɺ-ʃʓɾʅʀʂʆɺ 
 

ʄʠʥʠʙʘʝʚʘ ɽ.ɼ. 

 

ʀʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʝʭʥʠʢʠ ʢʦʥʴʢʦʚʦʛʦ ʣʳʞʥʦʛʦ ʭʦʜʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʪʨʝʥʠʨʦʚʦʢ 

ʩʪʫʜʝʥʪʦʚ-ʣʳʞʥʠʢʦʚ ʥʘ ʥʘʯʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʦʜʛʦʪʦʚʢʠ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧǢʨǢʦʙʣʝʤʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 

ʪɻʘʧʘʭ ʩʪʘʥʦʚʣʝʥʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʴʢʦʚʳʡ ʭʦʜ, ʜʚʠʛʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʣʳʞʥʳʝ ʛʦʥʢʠ, ʢʦʥʴʢʦʚʦʝ ʦʪʪʘʣʢʠʚʘʥʠʝ, ʙʠʦʤʝʭʘʥʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ. 

 

ʇʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʘ-ʣʳʞʥʠʢʘ ʚ ʧʝʨʠʦʜ ʝʛʦ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʠʤʝʝʪ 

ʤʥʦʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ï ʬʠʟʠʯʝʩʢʫʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ, ʪʘʢʪʠʯʝʩʢʫʶ, 

ʪʝʭʥʠʯʝʩʢʫʶ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ. ʇʨʘʚʠʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘʛʨʫʟʢʠ ʚʦ 

ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʦʢ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʫ-ʣʳʞʥʠʢʫ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʩʜʘʯʝ 

ʥʦʨʤʘʪʠʚʦʚ ʠ ʢ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʩʦʨʝʚʥʦʚʘʥʠʷʤ ʚ ʦʧʪʠʤʘʣʴʥʦʡ ʬʦʨʤʝ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʟʜʝʩʴ ʧʨʠʦʙʨʝʪʘʝʪ ʙʠʦʤʝʭʘʥʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʥʘ ʣʳʞʘʭ. 

ʃʳʞʥʳʡ ʩʧʦʨʪ ʜʠʥʘʤʠʯʝʥ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʠ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ ʵʪʫ 

ʜʠʥʘʤʠʢʫ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʝʥ, ʧʦʵʪʦʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʝʞʘʪʴ ʣʠʰʥʠʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʨʘʪ ʧʦʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʧʦʨʪʩʤʝʥʫ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘ ʣʳʞʥʝ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʪʝʭʥʠʢʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ ʣʳʞʥʳʭ ʛʦʥʢʘʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ ʜʚʘʜʮʘʪʠʣʝʪʥʝʡ 

ʜʘʚʥʦʩʪʠ. ʂʨʫʛ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʚʠʞʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʫʟʠʣʩʷ, 

ʘ ʢʦʥʴʢʦʚʳʭ ʣʳʞʥʳʭ ʭʦʜʦʚ ʨʘʩʰʠʨʠʣʩʷ. ʇʦ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ 

ʪʝʭʥʠʢʘ ʜʚʠʞʝʥʠʡ ʠ ʜʚʠʛʘʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʥʘ ʣʳʞʘʭ ʩʪʘʣʠ ʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ. 

ʅʝǢʦʙʭǢʦʜʠʤǢʦʩʪʴ ʮʝʣʝʥǢʘʧǢʨǢʘʚʣʝʥʥǢʦʡ ʠ ʢǢʨʫʛʣǢʦʛǢʦʜʠʯʥǢʦʡ ʧǢʦʜʛǢʦʪǢʦʚʢʠ  ʧǢʦ 

ʣʳʞʥǢʦʤʫ ʩʧǢʦǢʨʪʫ ʟǢʘʩʪǢʘʚʣʷʝʪ ʧǢʨʝʧǢʦʜǢʘʚǢʘʪʝʣʝʡ Ǣʦʙʱʝʡ ʬʠʟʠʯʝʩʢǢʦʡ ʧǢʦʜʛǢʦʪǢʦʚʢʠ 

(Ǣʆʌʇ) ʚ ʚʫʟʝ ǢʦʙǢʨǢʘ Ǣɦʘʪʴ ʩʝǢʨʴʸʟʥǢʦʝ ʚʥʠʤǢʘʥʠʝ ʥǢʘ ʙʠʦʤʝʭʘʥʠʢʫ ʚ ʣʳʞʥʦʡ 

ʧǢʦʜʛǢʦʪǢʦʚʢʝ ʩʪʫʜʝʥʪǢʘ, ʢʦʛʜʘ ʚ ʜʠʥǢʘʤʠʯʝʩʢʫʶ ǢʨǢʘʙǢʦʪʫ ʚʦʚʣʝʢʘʶʪʩʷ ʚʩʝ ǢʦʩʥǢʦʚ-

ʥʳʝ ʛǢʨʫʧʧʳ ʤʳʰʮ, ʠ ʧʨʦʠʩʭʦʜʠʪ Ǣʘʢʪʠʚʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥǢʦʩʪʠ ǢʦǢʨʛǢʘʥǢʦʚ 

ʜʳʭǢʘʥʠʷ ʠ ʢǢʨǢʦʚǢʦǢʦʙǢʨǢʘʱʝʥʠʷ [1, ʩ.26]. 
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ʊǢʨʝʥʠǢʨǢʦʚʢǢʘ ʣʳʞʥʠʢǢʘ ʚ ʚʫʟʝ ï ʧʝʜǢʘʛǢʦʛʠʯʝʩʢʠʡ ʧǢʨǢʦʮʝʩʩ, ʢǢʦʪǢʦǢʨʳʡ 

ʥʝǢʦʙʭǢʦʜʠʤǢʦ ʧʣǢʘʥʠǢʨǢʦʚǢʘʪʴ ʩʪǢʨǢʦʛǢʦ ʚ ʩǢʦǢʦʪʚʝʪʩʪʚʠʠ ʩ ʜʠʥǢʘʤʠʢǢʦʡ ʚǢʦʟǢʨǢʘʩʪʥǢʦʛǢʦ 

ǢʨǢʘʟʚʠʪʠʷ. ʉǢʦʚʝǢʨʰʝʥʩʪʚǢʦʚǢʘʥʠʝ ʪǢʨʝʥʠǢʨǢʦʚǢʦʯʥǢʦʛǢʦ ʧǢʨǢʦʮʝʩʩǢʘ ʩ ʫʯʝʪʦʤ 

ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, Ǣʘ ʪǢʘʢʞʝ  ï ǢʨǢʘʟǢʨǢʘʙǢʦʪʢʘ ʵʬʬʝʢʪʠʚʥǢʦʡ  

ʤʝʪǢʦʜʠʢʠ ʜʣʷ ʥǢʘʯǢʘʣʴʥǢʦʛǢʦ ʧʝǢʨʠǢʦʜǢʘ ʪǢʨʝʥʠǢʨǢʦʚǢʦʢ ʩʪʫʜʝʥʪǢʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥǢʦʡ ʠʟ 

Ǣʘʢʪʫʘʣʴʥʳʭ  ʧǢʨǢʦʙʣʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʩʪʘʥʦʚʣʝʥʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʠʢʠ ʢʦʥʴʢʦʚʦʛʦ ʣʳʞʥʦʛʦ ʭʦʜʘ, ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʪʨʝʥʠʨʦʚʦʢ ʩʪʫʜʝʥʪʦʚ-ʣʳʞʥʠʢʦʚ ʥʘ ʥʘʯʘʣʴʥʦʤ ʫʨʦʚʥʝ 

ʧʦʜʛʦʪʦʚʢʠ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʠʥʘʤʦʛʨʘʬʠʯʝʩʢʠʝ ʣʳʞʘ ʠ ʣʳʞʥʘʷ ʧʘʣʢʘ, ʨʝʛʠʩʪʨʘʮʠʷ 

ʪʝʭʥʠʢʠ ʣʳʞʥʳʭ ʭʦʜʦʚ ʧʨʠ ʧʝʨʝʜʚʠʞʝʥʠʠ ʥʘ ʣʳʞʘʭ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʠʥʭʨʦʥʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʚʠʜʝʦʩʲʝʤʢʠ ʠ 

ʘʥʘʣʠʟʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʂʦʥʪʨʦʣʴ ʟʘ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʳʞʥʳʭ ʛʦʥʢʘʭ, ʚ ʦʩʥʦʚʥʦʤ, ʢʘʩʘʝʪʩʷ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʫʢ ʠ ʥʦʛ ʩʧʦʨʪʩʤʝʥʘ ʩʦ ʩʧʦʨʪʠʚʥʳʤ ʠʥʚʝʥʪʘʨʝʤ.  

ʇʨʠ ʦʪʪʘʣʢʠʚʘʥʠʠ ʩʧʦʨʪʩʤʝʥʘ ʜʚʫʤʷ ʨʫʢʘʤʠ ʧʨʦʠʩʭʦʜʠʪ 

ʠʥʪʝʥʩʠʚʥʦʝ ʜʚʠʞʝʥʠʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʝʛʦ ʪʝʣʘ. ʈʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ ʵʪʠ 

ʜʚʠʞʝʥʠʷ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʝʥ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʝʞʘʪʴ ʣʠʰʥʠʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʨʘʪ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘ 

ʣʳʞʥʝ.  

ɺ ʮʠʢʣʝ ʢʦʥʴʢʦʚʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ ʛʦʥʱʠʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʰʘʶʪ 

ʜʚʝ ʟʘʜʘʯʠ. ʇʝʨʚʘʷ - ʨʘʟʦʛʥʘʪʴ ʦʧʦʨʥʫʶ ʣʳʞʫ, ʚʪʦʨʘʷ - ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ 

ʩʢʦʨʦʩʪʴ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʝʨʝʡʜʷ ʥʘ ʤʘʭʦʚʫʶ ʣʳʞʫ, ʠ ʧʨʠʜʘʪ ɹʧʦʩʣʝʜʥʝʡ 

ʥʘʙʨʘʥʥʳʡ ʠʤʧʫʣʴʩ ʜʚʠʞʝʥʠʷ. ʇʨʠ ʢʦʥʴʢʦʚʦʤ ʦʪʪʘʣʢʠʚʘʥʠʠ ʥʦʛʦʡ 

ʧʨʦʝʢʮʠʷ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʛʦʥʱʠʢʘ ʚʩʝʛʜʘ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚʧʝʨʝʜʠ 

ʦʧʦʨʥʦʡ ʩʪʦʧʳ (ʨʠʩ.1). 



 

106 

 
ʈʠʩʫʥʦʢ 1 ï  ʎʠʢʣ ʢʦʥʴʢʦʚʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʡ ʠʤʧʫʣʴʩ 

ʪʝʣʘ. ʆʜʥʘʢʦ, ʚ ʭʦʜʝ ʪʨʝʥʠʨʦʚʦʢ ʩʪʫʜʝʥʪʦʚ-ʣʳʞʥʠʢʦʚ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ - ʪʦʣʴʢʦ ʧʨʠ ʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ (ʢʦʣʦʥʢʘ 5) 

ʜʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʦʢʘʟʳʚʘʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʩʧʨʘʚʝʜʣʠʚʦʡ. ʇʦ ʦʢʦʥʯʘʥʠʠ 

ʦʪʪʘʣʢʠʚʘʥʠʷ ʥʦʛʦʡ ʧʨʦʝʢʮʠʷ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ ʷʚʥʦ ʦʧʝʨʝʞʘʝʪ 

ʪʦʣʯʢʦʚʫʶ ʩʪʦʧʫ ʚ ʜʚʠʞʝʥʠʠ ʢ ʤʘʭʦʚʦʡ ʣʳʞʝ. 

 
ʈʠʩʫʥʦʢ 2 ï ʈʘʟʣʦʞʝʥʠʝ ʩʠʣ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ (ʚʠʜ ʩʚʝʨʭʫ)  

ʧʨʠ ʢʦʥʴʢʦʚʦʤ ʦʪʪʘʣʢʠʚʘʥʠʠ 


